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IHhbopmaUinHi TexHoNoOTril B OCBITI

V]IK [378.147:37.041]:004

TEXHOJIOTIA ®OPMYBAHHSA Y MAUBYTHIX IIEJJA OT'IB
KOMIIETEHTHOCTI CAMOOCBITH 3 BHKOPUCTAHHAM IIOTEHI[IATY
TIHOOPMALIHHO-HABYA/IBHOI O CEPE/IOBHUIIIA

Binoycosa JI.I., KucearoBa O.b.
XapkiBcbKkHMil HallioHAIBLHUM Neaaroriyauii yHiBepcuret imeni I'.C. CkoBopoau

Cmammro npucesaueno akmyanbHiti npooiemi Cy4acHoi nedazo2iunoi oceimu — opmyeaHuo
V MaubOymHix neoazozié KOMNEMeHMHOCMI CaMooC8imu 6 npoyeci ix npogecitinoi niocomosku.
Busnaueno  cmpykmypui  komnowenmu  pozensoyeamnoi  komnemenmuocmi.  OOIpYHMOBAHO
mexHono2ito il opmysanHs y cmyoeHmie nedaoliuHUX chneyiarbHocmell 3 BUKOPUCAHHAM
nomenyiany iHhopmMayitiHo-HABYAIbHO2O CepedosUUd.

Knrwowuosi cnosa: xomnemenmuicms camoocsimu, iHGOpMayitiHo-HaA8UAIbHE cepedosulye,
Manudymuiti neoacoe, mexHou02is (hopmy8anHs. KOMNEMEeHMHOCME CAMOOCEIMU.

IMocTanoBka nmpo6JeMu. CoriabHO-€KOHOMIYHI ¥ MOJIITHYHI TIEPETBOPEHHS B CYCIIUIBCTBI,
3MIIIHEHHS JIeP>KaBHOCTI YKpaiHHM, BXOJKEHHS i y CBITOBE CIIBTOBAapHCTBO HEMOXJIMBI 0e3
BUpIIIECHHS KIIOYOBOI mpoOieMu — 3a0e3nedeHHs SKOCTI HamioHaupHOI ocBiTH. B pakypci
O3HAYEeHOI MpobJeMH OCOOIMBOrO 3HAa4YeHHsS HaOyBae MIATOTOBKA BYMTENIbCHKHX KaJpiB IS
3arajlbHOOCBITHBOI IIKOJHM, HE TUIBKH BHCOKOKBATi(iKOBaHMX, MPOQPEciiHO 1 KOHKYPEHTHO
CIPOMOKHUX, @ M 3aTHUX €(PEKTUBHO HISTH B yMOBAaX IWHAMIYHHX 3MIiH y CYCIHIJIbCTBI, Hayli 1
TEXHOJIOTISIX, CAaMOCTIHHO HApOIIyBAaTH CBil IMEAArOTiYHMN MOTEHINIAN y MPOIECi CaMOOCBITHBOI
JIsUTBHOCTI. 3BIZICH BUIUIMBAE aKTyalbHICTh (hOPMYBaHHS y MaiOyTHIX MeAaroriB KOMIIETEHTHOCTI
CaMOOCBITH, III0 ¥ CTAHOBUTH TEMY HaIIOi pOOOTH.

AHaji3 ocraHHix gociaimkens i myouaikauniii. [IpobGnema camoocBiTH € OfAHIEID 3
0araToacneKTHUX 1 HEBMYEPHHHMX Yy IICHXONOro-TleJaroriuniii Haymi. Ii ©GaraToacrnekTHiCTb
3YMOBJIEHa CKJIQJHICTIO O0’€KTa, a HEBMYEPIHICTb — HEBIMHHUM YIOCKOHAJIEHHSAM 3aco0iB 1
METO/IIB CAaMOOCBITHBOI MISUIBHOCTI, 3POCTAHHSM ii 3HAYYIIOCTI 3 MEPEX0I0M JIFOJICTBA HA BCE BHIIII
1112011 PO3BUTKY.

VYV mpawsix C. Apxanrenscbkoro, B. Anapeesa, A. I'pomuesoi, I'. ['yceBa, M. [lickyHoBa,
b. Paiickkoro Ta iHIIMX BUCBITJICHO MENAroriyHi OCHOBU CaMOOCBITH; OCOOJMBOCTSM OpraHizarlii
CaMOOCBITH CTYAEHTIB NpUCBAYEHO podotu A. AiizeHbOepra, B. bypska, I'. CepikoBa Ta iHIIHUX.
ITutanns mpodeciiiHoi nenaroriyHoi camoocBiTH mopymysanucs 1. bapcykosum, T. bopucosoro,
I'. Komxkacniposoro, O. HaitnoMm, I. Haymuenkowm, O. [Ipoxonosoto, B. Cknap, P. Ckynbcbkum Ta
iHmmMu. Cy4dacHi JOCTIKEHHS CaMOOCBITHBOI MisITBHOCTI, 11 3MICTy Ta METOJIIB MpEeJCTaBlICHI B
po6orax M. bonmapenka, C.€nkanoBa, M. 3abopmmkoBoi, H. Imininekoi, B.Kopsskosa,
O. Manuxina, M. Porosinoi, I.Cugopenko, H. Cunopuyk, H. Tepemenko, JI.IllanomHikoBof,
B. [lImak Ta iHmux. OKpemi acmeKkTH CaMOOCBITHBOI [iSUIBHOCTI B yMoBax 1H(opMaTH3alii
CyCHiIbcTBa pO3MJIsIHYTI B mpausx A. AuzapeeBa, €. I'anina, lO. Haconosoi, I'. Cepikosa,
O. Wyxminoi, C. SmranoBa Ta iHITUX.

[TpoceciitHa migroroBka MaiOyTHHOrO menarora Mae 3a0e3ledyBaTH HAsBHICTb Y HBOTO
IIHHICHUX OpIl€HTAallf, MOTHUBIB, BHYTPIIIHBOI MNOTPEOM B CHUCTEMAaTUYHOMY OHOBJEHHI U
30aradeHHi NpogeciiHuX 3HaHb, YCBIJIOMIJIEHHS HMM OCOOMCTICHOTO Ta CYCHUIBHOTO 3HAa4YEeHHS
CaMOOCBITH, PO3BHUHEHHI €MOIIHHO-BOJIHOBHI MEXaHI3M MO0 IMOJOJIAHHS TPYIAHOIIIB Ha IIIAXY
70 ONaHyBaHHS HOBHMX 3HaHb, BMIHHS BHMKOPHUCTOBYBaTH 3acoOM Cy4yacHHUX iHQOpMaLiiHO-
KOMYHIKAI[IHHUX TEXHOJOTH y mpoleci caMoocCBITHBOI HisuibHOCTI. IIpobrnema dopmyBanHs y
MailOyTHBOTO mejgarora 3a3HAYEHUX SIKOCTeH, SKI  YTBOPIOIOTH IHTETPOBAHE IOHATTS
,,KOMIIETEHTHICTh CaMOOCBITH’, € HEIOCTaTHHO JOCTIHDKEHOI 1 MOoTpedye cucremarusailii Ta
TEOPETUYHOT'0 y3arajJbHEHHs HasSBHUX MiIXO1B, pO3pOOKH HOBUX LUISAXIB i1 BUPIILICHHS.
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®opmy.awoBaHHA Wijel craTrTi. Mera naHoi poOoTH mojsirae B oOIpyHTYBaHHI TEXHOJOTIT
(dhopmMyBaHHS y CTYJICHTIB TIEAAroTiYHUX CIIEMIAIbHOCTEH KOMIETEHTHOCTI CAMOOCBITH B TIPOIIECi iX
npodeciifHOT MiArOTOBKH B yMOBaX pO3BUHEHOTO iH(POPMAIIfHO-HABYATHHOTO CEPEIOBHIIIA.

Bukiaaa ocHOBHOro marepiajy. AHaji3 ICHXOJIOTO-IIEIaroriyHOl JIITEpaTypu 3acBiTUUB,
0 KOMIIETEHTHICTh y cdepi caMOCTIHHOI Mi3HABAIBHOI MISUTBHOCTI € OJHIEI 3 KIIOYOBHUX,
OCKIJTbKM BOHA JI03BOJISI€ 1HAMBIAY THYYKO BJIOCKOHAJIOBAaTH CBOI TpodeciiiHy KBamidikarito
BIJIMOBIHO 0 MIHJIMBUX XUTTEBUX cutyamiid. [lizcTaBoro ast po3poOKu TEXHOIOTiT POpMyBaHHS
KOMIIETEHTHOCT1 CAaMOOCBITH MOKE CIYI'yBaTH 3’sICyBaHHs CyTHOCTI JOCIIKYBAHOT'O TIOHATTSL.

CaMOOCBITHS AiSUTBHICTh TEarora € TBOPYUM IPOLECOM OBOJOIIHHS MNpodeciiitHuMU
MeJaroriYyHUMH 3HAHHSIMM SIK OCOOMCTICHUMHM I[IHHOCTSMH Ha OCHOB1 YCBIJIOMJICHHS BJIACHHX
OCBITHBO-PO3BHBAJILHUX IIiJIeH 1 moTped cycminbeTBa y kBamigpikoBanux ¢axisisax (H. Byxiosa,
A. I'pomueBa, IO. Kymiotkin, I'. CyxoOckka, A. Ycora, T.IllamoBa). Mwu po3ymiemMo i
CaMOOCBITOI0 MaHOyTHBOTO Tiefarora JOOpPOBUIBHY, CaMOCTIHHY 1HIWBiAyalbHO-TII3HABAIBHY
JISUTbHICTh, KEpOBaHY CaMOI0 OCOOHUCTICTIO Ta CHpPAMOBaHY Ha BHUKOHAHHS COLIaJbHUX,
0CcOOUCTICHUX Ta MPoQeciiHO-TIeAArOrTYHUX (QYHKIIIMH.

CaMOOCBITHIO KOMIETEHTHICTh BU3HAYAIOTh K TOTOBHICTH OCOOMCTOCTI JI0 CAMOCTIHHOTO,
CHCTEMAaTHYHOTO, MIJIECIPIMOBAHOTO TIi3HAHHS MIMCHOCTiI, OCBOEHHS COIIAJILHOTO JOCBiAY
JTIOJCTBA, CHpAMOBaHOI Ha camopeanmizamito [2]. Ha naymky O. @omiHOi, €aMOOCBITHA
KOMIIETEHTHICTh € SIKICTIO OCOOHMCTOCTi, IO XapakTepu3ye ii 3MaTHICTH O CHUCTEMaTHYHOI,
CaMOCTIMHO OpraHi30BYBAaHOI IMi3HABaJIbHOI JISUIBHOCTI, CIIPSIMOBAHOI HAa MPOJOBXXEHHS BIACHOT
OCBITH B 3araJlbHOKYJIbTYpHOMY 1 TipodeciiiHomy acrektax [5]. YTouHIOOYHM HaIie po3yMiHHS
KOMIIETEHTHOCT1 CaMOOCBITH MaifOyTHBOI'O I1€Aarora, 3a3Ha4uMo, 1110 MU TPAKTYeEMO ii SIK CKJIaJHe
IHTeTrpaTUBHE OCOOMCTICHE YTBOPEHHS, SKE€ 3YMOBJIOE HE JIMIIE TOTOBHICTH 10 CaMOOCBITHBOI
JISUIBHOCTI, @ i peanbHy 37aTHICTh €PEKTUBHOTO 1i 3/11HCHEHHS 3 METOK CaMOBIOCKOHAJEHHS Ta
podeciifHOTO PO3BUTKY.

3 METOI0 JIOCIHIKEHHSI MOHATTS ,,KOMIIETEHTHICTh CaMOOCBITH PO3IJISIHEMO 11 QYHKIT Y
KOHTEKCTI IiATOTOBKK MalOYTHBOTO TIearora:

- MOTHBaIiiiHA (BU3HAYa€ CIPSMOBAHICTh 1 aKTHBHICTh MaOYTHBOTO menarora y cdepi

MearoriyHol IsTbHOCTI, HOTO caMOaKTyalli3alliio 1 caMopeaizalliio);

- pO3BHMBaJbHA (3YMOBIIIOE CaMOPO3BUTOK MEAAroriyHUX Ta Mpo¢eciiiHo BaxIJIMBUX
SKOCTEH 1 37110HOCTEM);

- BHXOBHa (CHPSMOBYE MPOIIEC CAMOBAOCKOHAJIEHHS Maif0yTHHOTO MeAarora);

- T3HaBaJIbHA (CIIPSIMOBYE HA CUCTEMATHU3AIIII0 3HAHb, HA MI3HAHHS 1 CAMOIII3HAHH);

- iH(popMaTHBHA (OPIEHTYE B MOTOKAX PI3HOMaHITHOI iH(popMaIlii, JooMarae BUSBIATH 1
BiZIOMpATH HOBY, OI[IHFOBATH 3HAYYIIICTh a00 JAPYropsaHicTh iHdGopMallii);

- MeTooJOriyHa (HoJsrae y CHpsSMyBaHHI JisUIbHOCTI MaiOyTHBOro mejarora Ha
TEOPETUYHE OCMHUCIIEHHS W HAayKOBE JIOCHI/DKEHHS IeJaroridYHoro  MpoIlecy,
0CcOOJIMBOCTEH MpodeciitHOro cCTaHOBIEHHS MailOyTHIX (axXiBIliB);

- JIIarHOCTUKO-TIPOTHOCTHYHA (CHpAMOBYE MailOyTHBHOTO Ie€Jarora Ha OBOJOJIHHS 1
peaizalilo MeTOJMK MOHITOPUHIY IMEAaroriYHoro mnpouecy, npodeciiHoro po3BHUTKY,
PIBHSI CTAaHOBJIEHHS BJACHOI KOMIIETEHTHOCTI CAMOOCBITH);

- KOMYHIKaTHMBHa (3yMOBJIOE aKTUBHICTh y cepax MIKOCOOMCTICHOI Ta MeAaroriyHoi
KOMYHIKarlii);

- pednexcuBHa (HOJAra€ y CaMO3BITYBaHHI IOJO pPeE3yJIbTATUBHOCTI CaMOOCBITHBOI
JiSUTBHOCTI, BA3HAYEHHI HAIPSIMIB 11 yJJOCKOHAJICHHS);

- ajamnTaiiiiHa (crpsMOBYe e(QeKTHBHY aJanTaiilo Mai0yTHporo menarora y cdepi
HeIarorivyHOI AisTIbHOCTI B iH()OPMAIIIHHOMY CYCITiIbCTBI);

- iHTepakTuBHA ((hOpMy€e aKTUBHY CAaMOCTIHHY 1 TBOPUY JISUIbHICTH OCOOMCTOCTI, SKa BEJe
110 11 CaMOpPO3BUTKY, camopeati3ailii).

[Tepemiueni ¢GyHKIIT Jal0Th MOMJIMBICTD BHOKPEMHUTH B CTPYKTYpl KOMIETEHTHOCTI

CaMOOCBITH Taki KOMIIOHCHTH: MOTHBAI[IHHO-I[IHHICHUA, OpTaHi3alliiHui, MpoIecyaabHO-
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iHpopMaIliiiHUiI Ta KOHTpOJbHO-pedaekcuBHMiA [6, ¢.167-175], cyTHICTh 1 CKIQJIHUKH SKUX
MPEJICTaBJICHO Ha puC.1.

KOMOETEHTHICTDb CAMOOCBITH

E ¢ E
® YCBiJIOMJICHHS CaMOOCBITH $IK OCOOMCTICHO Ta CYCHIJIIBHO
& 3HAYYIIO1 JisSUTBHOCTI;
3; ’E % o BHyTpimHH HOTpe6a B CHCTEMAaTHYHOMY OHOBIJIEHHI ¥
= = = 30aradeHHi podeCiHHNX 3HAHB; .
SRR ool - W= — ® CMOIII{HO-BOJILOBUI MEXaHi3M II0J0 MOIOJaHHS TPYIHOIIIB
E E é iz yac (':aMOOCB.iTHI?O'l' I[iﬂJ'II:HO.CTi; . '
S ® HAasBHICTh LIHHICHHX Opi€HTaliii Ta MOTHBIB IIOJO
3IIHCHEHHS CAaMOOCBITH
e I[iJICTIOKIaaHHsl (OpIE€HTALlisl, BABHAYCHHS METH);
)E e pallioHaJbHE TUIAHYBaHHS Ta OpraHi3amis CaMOCTIHHOL
3; % Hi3HaBaJ'ILHO'1'. TiSTBHOCTI .(HpoeKTYBaHHH _ BIACHHX IiH,
= = pernamenTanis - dacy, BuOip ¢dopM, TmpHUIAOMIB, Kepeln
o 2= CaMOOCBITH, CTBOPEHHSI ONTHMAJIbHO CIPHUATIUBAX YMOB JJIA .
= § CaMOOCBITH Ta OpraHizaiisi poo04Ooro MicIis)
: = :
: S :
e iHdopMaIliifHO-MONIYKOBI BMiHHS (MTOIIYK, BimOip MOTpiOHOT
L oE in(opmarrii);
= E = ¢ HaBYAJIHHO-IH(OPMAIIiiTHI BMiHHS;
3 ZE 2 ® TEXHOJIOTI4HI BMiHH-H (efpeKmBHew i pagiOHgiILHe
N G g S BHKOPHCTAHHA 3aco61§ 1H(1).OpMaI_III/IHO-KOMyHlKaI_IlPIHHX
& 2 § TEXHOJIOTH JIs POOOTH 3 iH(pOPMAaIIi€r0)
| | 2ET
[ o :
® YMiHHS CaMOaHaIi3y Ta CaMOOIIHKH;
& ’E - ® YMiHHS CAMOKOHTPOJIIO Ta CaMOPETryJIsLIii;
o E z o pednexcuBHI . BMIiHHS (camo3BiTYBaHHS 1010
SEE Pe3yJIBTaTUBHOCTI  poOOTH, p0§p061<a HOBHX  3aBIAHb JUIS .
D S 2 % E HACTYIIHOTO LUKy CAaMOOCBITH, BHU3HAYCHHS  HANpPsMIB
= -E- S yIIOCKOHAJICHHS BJIACHOI CAMOOCBITHBOI JIISUTEHOCTI )
. H

Puc. 1. Cmpyxmypa komnemenmnocmi camoocsimu

[npopmarniitHo-HaBYallbHE CEpEAOBHUILE CIPHs€ BUHUKHEHHIO 1 PO3BUTKY 1H(OpMaliifHoi
OCBITHBOI B3a€MOJIi MK Cy0'€KTaMH HaBYAJIBHOTO MpoIecy i 3aco0aMu HOBUX 1H(POpPMALIHHUX
TexHoJjorii [1], y mpoueci sikoi y CTyeHTIB (pOPMYIOTbCSI MOTUBHU, MOTPEOU, LIHHICHI Opi€HTaLli
IOJ0 caMocTiiiHoro 30aradeHHs npodeciiHUX 3HaHb, CaMOOCBITHI BMIHHS 1 HAaBUYKH, 110 Y
CYKYITHOCTI YTBOPIOIOTH KOMIIETEHTHICTh CaMOOCBITH. IcHyBaHHs iH(OpMaIiiHO-HABYAIHHOTO
Cepe/loBHUILlAa BHOCUTh CYTTEBI 3MIHM Yy 3IIHCHEHHS CaMOOCBITHBOI [isSUIBHOCTI MalOyTHIX
MeAarorip, MIATPUMYE i Ta HaJla€e TBOPYOIO, AOCTIAHMIIBKOTO CIPSMYBaHHS 3aBISKH HasBHOCTI
MOTY)KHUX 1HCTPYMEHTIB TOIIYKY Ta OIpaloBaHHs iH(opmarii, ski 1mo30aBisiOTh JIOJUHY BiJ
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PYTUHHHMX TEXHIYHUX omepamiid. lle mpupoaHo npuBabIOe CTyAGHTAa 1 CTUMYIIOE Oa)kaHHs
MpaIloBaTH, BiANIYKYBaTH HOB1 3HAHHS.

[Torenmian iHdopMalliifHO-HaBYAIFHOTO CcepeaoBHIa A (HOPMYBaHHS KOMIETEHTHOCTI
CaAMOOCBITH IIOJISTA€ Yy TEBHUX IO3UTHUBHUX OCOOJIMBOCTSX 3IIMCHEHHS CaMOOCBITM B TaKHX
YMOBax, a caMe:

- CTa€ MOXJIMBOIO ONTHUMAJIBHO 3py4Ha 1 e)eKTHBHA i opraHizarlis;

- aKTUBI3YETHCS MPOIIEC OTPUMAHHS 3HAHbD;

- NOCHJIIOETHCS MOTHUBAILIisl JO CAMOHABYAHHS;

- 3’SBISETHCA MOXJIMBICTh NMOOYIOBU IHAMBINYadbHOI TPAEKTOpii HABYAHHS, CTBOPEHHS

0COOHMCTOT EJIEKTPOHHOI KOJICKIIIi 3HAHB;

- 3MEHIIYETbCSA Yac Ha MOWIYK MOTPiOHOI iHdopMarii, 1i ompamoBaHHs, 30epiraHHs Ta
NIEPEeTBOPEHHS y BIIACHI 3HAHHS;

- NiABHUILYETHCS PIBEHb PO3YMIHHS Ta €MOIIIHOTO CIIPHIHATTS iH(pOpMaIii;

- 3JIHCHIOETHCS CAMOKOHTPOJIb 3aBJIIKH 3BOPOTHOMY 3B SI3KY.

Posrnsgaroun  cTpykTypy iH(OpMaIiiiHO-HaBYAIBHOTO CEPENOBHIA 3 TOYKH 30pY

MIITPUMKH CAaMOOCBITHBOI JiSTILHOCT, MM BUOKPEMITFOEMO TaKi HOTO CKJIAOBI:

- indopmariiftHy (€IEeKTpOHHI MOBIIHWKH, CHUUKJIONEMAil, CIIOBHHKH, MiAPyYHHUKH,
HaBYallbHI KYpCH, KaTaJord HaBYaJIbHOI JIITEpaTypd Ta OCBITHIX pPECypCIB Mepexi
IaTepuer Tomo);

- opraHizamiiiHy (IporpaMu HaBYaJIbHUX JHUCHUUIUIIH, KOMIUIEKTH I1HAMBIAYaTbHHX
3aBllaHb, TEMAaTHUKa HAYKOBO-IOCTIIHUX, KypCOBUX POOIT TOMImIO, rpad)iku HABYAIBHOTO
MPOLECY TOIIO);

- IPOrpamMHO-METOIUYHY (€IEeKTPOHHI NPAaKTUKYMH, HAaBYAIbHO-METOIWYHI IMOCIOHUKH,
IHCTPYKTUBHI Marepialii Ta peKOMEeHJalli; MpeAMEeTHO Ta mpodeciiiHo-OpieHTOBaHI
IpOTPaMHi CepeOBUINA, 3aCO0H YHIBepcaTbHUX 0(piCHUX TEXHOJIOTIT TOIIIO);

- KOMYHIKaTHUBHY (3aCO0M KOMIT FOTEPHUX KOMYHIKAI[ii TOIIO).

- KOHTPOJBHO-OLIHIOBAJIbHY (aBTOMATH30BaHI 3aCO0M KOHTPOJIIO 3HAHb 1 PEUTHHTOBOTO
OILIIHIOBAHHS IOTOYHHUX PE3YJIbTATIB HABYAIBHOI AiSNIBHOCTI TOIIIO).

[ndopmariiiHo-HaBUalIbHE CEpEeOBHILE BUCTYIMA€E (HAKTOPOM MHIATPUMKU 1 CTUMYITFOBAHHS
CaMOOCBITHBOI [ISUIBHOCTI, TOMY, Ha Hally AYMKY, MDK HOro CKJIaJOBUMH 1 KOMIIOHEHTaMH
KOMITIETEHTHOCTI CaMOOCBITH ICHYIOTh TI€BHI 3B’A3KHM. Tak, oOprasizailiiiHa CKJIaJ0Ba CIpHSE
GbopMyBaHHIO MOTHBALIMHO-I[IHHICHOTO 1 OpraHi3aliifHOr0 KOMIOHEHTIB KOMIIETEHTHOCTI
camMoocBITH. [HpopmariiiHa, SK 1 MOPOrpaMHO-METOAMYHA, — TO3UTHBHO BIUIMBAIOTh Ha
nporecyanbHO-iHGOpMALIfHUN ~ KOMIIOHEHT KOMIIETEHTHOCTI CAaMOOCBITH, a KOHTpPOJIbHO-
OLIIHIOBAJIbHA — HAa PO3BUTOK MOTHUBAILIHO-I[IHHICHOTO 1 KOHTPOJIbHO-PE(IEKCUBHOTO KOMITIOHEHT.
BaxnuBoro 3HaueHHs A (OpMYBaHHS KOMIIETEHTHOCTI CaMOOCBITH HaOyBa€ KOMYHIKaTHBHA
CKJIaZioBa 1H(GOpPMAIifHO-HABYAJILHOTO CEPEJOBHINA. 3ayBa)KMUMO, II0 BUKOPUCTAHHS BIAMOBIIHOT
CYKYIHOCTI 3ac00iB iH()OpMaIiifHUX TEXHOJOTIH, MiBUIIlYE aKTUBHICTh 1 CAMOCTIMHICTb CTY/JICHTIB
y HaBYaHHI, PO3BUBAE 3[aTHICTb KOMOIHYBaTH MpPU0aHI 3HAHHS, YMIHHS 1 HABUUKU B PI3HOMY iX
CIOJTy4eHH1, popMyroun npodeciiiHi BMiHHS 1 HABUYKH.

V3aranpHIOIOUM  pe3ydbTaTH aHali3y ICHUXOJIOTO-TIEJAroriYHUuX  JOCHIIKEHb 00
opranizaimii camoocBiTu ctyaeHTiB (B.bypsx, M. Poroszina, I'. CepikoB, M. CmeTaHChKHIA,
B. [llak), MU BBa)XaeMO JOLLUIBHUM Yy SIKOCTI METOJOJOTIYHMX OCHOB ()OpMyBaHHS B MailOyTHIX
Me/1aroriB KOMIIETEHTHOCTI CAMOOCBITH BUKOPUCTOBYBATH TEXHOJIOTTYHHMNA MiJX1Jl, SKUH CTaBUThH 3a
METY CKOHCTPYIOBATH HAaBUAIBHWH IPOIEC, BIAMITOBXYIOUYNCH BiJl 3aJlaHUX BHUXITHUX YCTaHOBOK.
TexHonoriunuil mporec 3aBxau nepeadavyae MeBHY MOCTIIOBHICTh Omepariii 3 BUKOPUCTAHHSIM
BIJIMOBITHUX 3aC0O01B, ONTUMAIBHUX CIIOCOOIB OpraHizarii AiSUTbHOCTI i YMOB 1i 3/1IHCHEHHS.

BumiesazHaueHi 0coOIMBOCTI CaMOOCBITHBOI JISTIBHOCTI Yy CYKYHMHOCTI 31 CTPYKTYPHUMH
CKJIaJIOBUMHU  1H(OpMaIIf{HO-HABYAJILHOTO CEpEeJOBMINA CTalld MIAIPYHTSIM Ui pO3pPOOKHU
TexHoJorii (GopMyBaHHS y MalOyTHIX MeJaroriB KOMIETEHTHOCTI caMOOCBiTH. Lls TexHomoris
CIUPAETHCS Ha KOMIUIEKCHE BUKOPUCTAaHHS MPOTPaMHUX 3ac00iB 1 mepeadayae ix 3aCTOCYBaHHS Ha
KOXXHOMY €Talli BiIMOBIAHO A0 HOTro METH 1 3aBJaHb.
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BaxnuBo BiA3HAYMTH, MO, 3 OJHOrO OOKY, KOMIIETEHTHICTH CaMOOCBITH (HOPMYy€EThCS
BHKJIQ/IaueM IIiJ] 9aCc HaBYAJIBLHOTO MPOIIECY, a 3 1HIIOr0 — CTYACHT IIiJl BIUTMBOM 330BHI 4M 0€3
TaKoro Ha0yBa€ BIAMOBIIHOT KOMIETEHTHOCTI. [IOHATTS ,,HAOYTTSA TOCUTH EMHE, OCKUTBKH II¢ — HE
3aCBO€HHS, HE BUBYEHHS, HE MI3HAHHS. Y HbOMY 3HAWIIUIM CBOE BiI0OpaKEHHSI MOTJISAN Cy4YacHUX
MIe/IaroriB Ta TMCHUXOJIOTIB, SKI HArOJIOIIYIOTh HA HEMTOBTOPHOCTI 1HAMBITyadbHOTO JIOCBiYy KOXKHOT
O0COOHMCTOCTI 1 BU3HAIOTh MPOJYKTUBHOK TIJILKH OCBITY CHiBPOOITHHIITBA, OCBITY, IO 3a0e3Ieuye
IHIUBIAyaJdbHE TBOpYE OYTTS KOXXKHOTO CTyJICHTa W KOXKHOro Bukianada [3]. Bucokoro piBHs
PO3BUTKY KOMIIETEHTHOCTI CAMOOCBITH 1HAMBIA MOX€E JTOCSTTH TUIBKU HUIIXOM OCOOMCTOI aKTUBHOT
Ta MPOJYKTUBHOI CAMOOCBITHBOI MisITBHOCTi, 0COOMCTOI TBOPYOCTI, IHIIMMH CIIOBAMH, Y€pPE3 CBIiif
HETOBTOPHHUI 0coOMCTHI 1ocBia. HeoOXimHUM YMHHHUKOM HAOYTTS CTYACHTAMH KOMIIETEHTHOCTI
CaMOOCBITH, IO PO3IIIAAAETHCS SK LIJTICHE OCOOMCTICHE YTBOpPEHHs, € Oprasizaiis ix BJIAaCHOI
JiSTTEHOCTI 3 BUKOPUCTAHHSIM Y HaBYaJIbHOMY IPOIIEC] BiIIMOBIIHOT TEXHOJIOTI.

3a H. Cupopuyk, TtexHoioris (OpMyBaHHS CaMOOCBITHBOI MisUIBHOCTI € CHCTEMHUM
crocobom ii opranizamii, CpAIMOBaHMM Ha ONTHMaJbHY MOOYAOBY M peaiizalito MalOyTHHOI
npodeciitnoi camoocsitu. [4, c. 80]. [ToBHuI UK 311CHEHHST CAMOOCBITHBOI JiSUIBHOCTI BKITIOYAE
Taki eTamu: MOCTaHOBKa METH, IJIaHyBaHHs, OpraHisaiis, peamizaiis, pediekcia (CaMOKOHTPOIb,
CaMOOIIIHKa, CAMOAHai3, CAMOKOPEKIIis).

3 orisiny Ha CTPYKTYpPY KOMIIETEHTHOCTI CaMOOCBITHM Ta HaBENEHI eTalu CaMOOCBITHBOI
TISUTBHOCTI MOKHA 3a3HAYUTH, IO YIPOBAKCHHS TEXHOJOTIYHOTO MiAXOMY moa0 1i opMyBaHHS
nepeaodayae:

- OJHO3HAYHE BU3HAYCHHS METU CAMOOCBITHBOI MISIBHOCTI (YOMY 1 AJ1s 40r0?);

- 3yMOBJICHHI METOIO BiZIOIp CTPYKTYPH 1 3MICTY HisIbHOCTI (11107);

- ONTHMAJIbHY OPTaHi3allilo HaBYAIBHOTO mporecy (SK?);

- 3aCTOCYBaHHS MPOJYKTHBHUX METOIIB 1 3ac00iB CaMOOCBITHBOI iSJIBHOCTI (32

JIOTIOMOT'010 40r0?);

- ypaxyBaHHS HEOOXiTHOTO PEaIbHOTO PiBHS MiITOTOBKU MalOYTHIX Meaaroris (XTo?);

- 00’eKTHBHI METO/H OI[IHIOBaHHS PE3yJIbTATiB CAMOOCBITH (2 4H Tak?).

TexHonoriss ¢opMyBaHHS KOMIETEHTHOCTI CaMOOCBITH, Ha Hall MOTJSA, Mae
XapaKTepU3yBaTUCS HACTYITHUMH O3HAKAMHU:

- OyTu cripsIMOBaHOIO Ha (GOPMYBaHHS IILOTO BUY KOMIIETEHTHOCTI;

- BIANOBIJATH OCHOBHMM IIOJIO)KEHHSM Teopili HemepepBHOiI MpodeciiHOol OCBITH

(HeTepepBHOCTI, MOCTYMAIbHOCTI, IHTETPATUBHOCTI, CHCTEMHOCTI, CAMOOCBITH);

- nepealavyaTd MOETANHICTh 31MCHEHHA; Oa3yBaTHCs Ha OPraHIYHOMY B3a€EMO3B’SI3KY
3MICTY JWAAKTHYHOI, TICHXOJIOTO-TIEIarori4Hol, METOJONOTIYHOI 1  METOAMYHOT
MITOTOBKM MailOyTHBOTO Tearora;

-  MICTUTH  KOMIUIEKCHE  BHMKOpPHCTaHHI  (GOopM 1  METOAIB,  3aCTOCYBaHHSI
Tu(epeHIiiioBaHOr0, OCOOMCTICHO OpIEHTOBAHOIO, MPOOJEMHOrO MIAXOIIB /10
dbopMyBaHHS y MailOyTHBOTO Mearora KOMIETEHTHOCTI CAMOOCBITH.

3 ypaxyBaHHSM LiJled 1 3aBJaHb HaUIOro JOCIIKEHHS TEXHOJIOTiE (opMyBaHHS
KOMIIETEHTHOCTI CaMOOCBITH MaiOyTHIX y4MTeNiB OyleMO Ha3MBAaTU CYKYIHICTb NPUBEIECHUX Y
cUCTeMy Jiil Ta omnepailiif, MoB’3aHNX 3 MallOyTHHOIO MPO(ECIHHOI CAMOOCBITOIO 1 3TPYIIOBAaHUX 3
ypaxyBaHHSIM OCOOJNMBOCTEH eTamiB 3IHCHEHHS CaMOOCBITHBOI JiSUIBHOCTI Ta BUKOPUCTAHHS
MOTeHIIany 1H(popMaliifHO-HaBYaIBLHOTO CEpPelOBUIIIA.

VY po3poOii 3a3Hau€HOi TEXHOJOTI] JOLIIBHO 3BEPHYTH YBary Ha OCHOBHI BHUIH CYO’€KT-
cy0’ekTHOI B3aeMOAIl MDK BHKJIaJayaMHd Ta CTYJEHTaMH B MpOIECl 3aJydeHHS OCTAaHHIX J0
camoocBitu (B.bypsk, O. ManuxiH, I'. CepikoB). Miciie K0)XKHOTO 3 HUX Yy MeIarorivHoMy Tporeci
BHU3HAUAETHCS PIBHEM CPOPMOBAHOCTI KOMIIETEHTHOCTI CaMOOCBITM 1 BHpPINICHHSIM 3ajad
BHUXOBaHHsI, HABYaHHS, PO3BUTKY, MPOdeciifHOT MiATOTOBKH.

Ilepwuii 6uo mependavae anropuUTMiuHE IHCTPYKTYBaHHS BHUKJIQJayeM CTYJEHTIB, SKUI
MOBHICTIO TMOSICHIOE BECh KOMIUIEKC MPOLEAYp Ui BUPIIEHHS MOCTaBiieHOro 3aBiaHHsA. CTyAeHT
PENPOIYKTUBHO BIATBOPIOE 3alpOIOHOBAHE, aje SK Cy0’€KT CaMOOCBITH BiH HE € IaCHBHUM,
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OCKUTBKH JJIs1 BUKOHAHHS poOOTH JOKJIA/1a€ eMOIIHO-BOJILOBUX 3ycHiib. Cy0’€KTHA pOJIb CTYACHTA
MPOSBIISETHCS M1/l YaC BUKOPUCTAHHS PELENTUBHO-PENPOTYKTUBHUX METO/IB.

Jpyeuti 6ud monArae B albTEPHATHUBHOMY IHCTPYKTYBaHHI BUKJIQJa4eM, Y XOJi SIKOTO
patioHaabHUI BUOIp albTepHATHBU LI0JI0 KOHKPETHUX YMOB 3JIIHCHIOETHCS caMUM CTyAeHToM. Lle
O3Hayae, 10 BHUKJIAAA4Y MPOMOHYE CTYJCHTaM BHUPIIIUTH NMEBHI 3aBJaHHS, MPOBOAUTH IHCTPYKTAXK
0 iX BUPIIIEHHIO, @ KOKHUM 3 HUX caM oOupae Toi 4M iHmui BapianT. Cy0’€KTHA JisSTIBHICTD e
PENpOIYKTUBHA, ajle BXKE 3 SBIAIOTHCS €NEMEHTH MPOIYyKTUBHOI, OB sA3aH1 3 TOUIIBHUM BHOOPOM
anprepHatuBu. lLleld Buag B3aeMonii peami3yeTbCs NUIIXOM 3aCTOCYBAHHS  PELENTHBHO-
PENpPOaYKTUBHUX 1 TPOJAYKTUBHUX METOJIIB.

Tpemiti 6u0 XapaKTepU3YEThCS OTJSAOBUM IHCTPYKTYBAHHSIM CTYACHTIB II0OJI0 MOMJIMBHX
IUISXIB BUPIMICHHS 3aBJaHb 3 YPaxyBaHHSAM pIiBHS TOTOBHOCTI CTYACHTIB JO 3IIHCHEHHS
caMoOOCBITH. Bukiagad mnpoBOAWTH IIOCTAHOBKY PpI3HUX 3aBJaHb, $KI CTYAEHTH OOUPAIOTh
CaMOCTIHO, a TaKOX cepea I1HCTPYKLIA 3yNUHSIOTHCS caMe Ha Tid, fKa, Ha iX JAYMKY, €
ONTUMAJIBHOIO JUIs Moro BukoHaHHA. [Ipu npoMy BHHMKaEe moTpeda y MPOIYyKTHBHIN AiSUIBHOCTI 3
OOKY CTY/ICHTIB.

Yemeepmuii 6u0 BiIPI3HAETHCS TUM, 110 BUKIIAAa4 3/11iCHIOE JIUIIE TOCTAHOBKY CYKYITHOCTI
3aBaHb Ta IHCTPYKTYBaHHS CTyJeHTiB. Ha mnepmmii 1aH BHXOIUTH CyO’€KTHA isUIBHICTBH
CTYJICHTIB, Kl CAMOCTIMHO BH3HAYaIOTh CIIOCOOM PO3B’sI3aHHS 3aBIaHb, BUSABISAIOTH CAMOCTIHHICTh
y Tpoleci opraHizamii OCBITHBOI IisUIbHOCTI. BHKIagau KOHTPOIIOE 1 CHPSIMOBYE CYO €KTHY
JisUTbHICTH cTyneHTiB. [1ig yac Takoro BUIy B3a€EMO/I1, SIK 1 MONEPEIHBOTO, JOLLIFHE 3aCTOCYBAHHS
MPOIYKTHUBHUX, CBPUCTUIHUX METO/IIB.

Il’amutl 6u0 — NMEepeBaKHO CaMOCTIiHA NISIBHICTh CTY/EHTIB. BOHU caMOCTIHO CTaBIATH
nepen coO0O0K OKpeMi 3amadi, sIKi CTAHOBJATh YACTHHY BiJI 3arajlbHOTO 3aBJIaHHS, BH3HAYCHOTO
BUKJIaJ]aueM, IIyKalTh MeToau, ¢GopMu, HUIIXH K 3aco0u palioHalNbHHMX pilleHb. Bukiamauy
CIIOHYKa€ CTYJICHTIB 10 CaMOOCBITHBOI MisSUIBHOCTI, MAaKCHMAaJbHO CIPHUS€ I JisUTBHOCTI.
CaMOKOHTpOJIb 32 TepediroM cCaMOOCBITHBOI AISUIBHOCTI 3/1IHCHIOETHCS Ha OCHOBI C(hOPMOBAHOTO
PIBHS TOTOBHOCTI OCOOHMCTOCTI 40 caMoOcCBiTH. CaMOympaBIiHHS OCOOUCTOCTI 3IMCHIOETHCS HA
OCHOBI JOCTaTHHO C(HOPMOBAHOTO PiBHSI KOMIIETEHTHOCTI CAMOOCBITH.

VY pamkax gaHoi poOOTH MijJ Yac MPOEKTYBAaHHS TEXHOJIOTi (OPMYBaHHS KOMIIETEHTHOCTI
CaMOOCBITH MalOyTHIX MEAaroriB MU CIUPAIICS HA TaKi BUX1HI MOTO0XKEHHS:

- MOTHBallil CaMOCTIMHOI Mi3HAB&JIbHOI JISUIBHOCTI CTYJAEHTIB IOBMHHA HOCHUTHU
YCBIIOMJICHHH XapakTep;

- KOMIIETEHTHICTh CaMOOCBITU TIPEACTABJICHA MEBHOI CHUCTEMOIO 3HaHb, CIENU(PIIHUMHU
BMIHHSAMH ¥ HaBUYKaMU, A1 GOPMYBAaHHS SKUX MOTPIOHO BHUKOPUCTAHHS aJeKBATHUX
3aco0iB, LI0 BIAMNOBIIAIOTh 1HHOBALIIMHUM OCBITHIM TEHACHLISM, PIBHIO PO3BUTKY
CY4acHOT0 CyCIIJIbCTBA, TEXHIKU M TEXHOJIOT1H, Yy TOMY YuCIi ¥ iHPOpMaLiiHUX;

- nutecnpsiMoBaHe (OpMyBaHHSI KOMIIETEHTHOCTI CaMOOCBITM B TMpoOIecl HaBYaHHS
MOXJIMBE 3aco0aMu OyIb-SKUX HaBYANBHUX JUCIUIUIIH 32 YMOBH CHEIIaJIbHO
OpraHi30BaHOi HABYAJILHOI JiSTTHHOCTI;

- (QopmMyBaHHS KOMIIETEHTHOCTI CaMOOCBITH CTYJEHTIB TIOBHHHO 3JiHCHIOBATUCS B
CHUCTEMI, TIpH SAKIA 3aCBOEHHSA TMPEJAMETHUX 3HAHb 1 OBOJIOAIHHS CaMOOCBITHIMHU
YMIHHSAMH TPOXOJMIIO O K €IMHUI MPOIIEC;

- TPaKTUYHI Al MO OBOJIOJIHHIO CAMOOCBITHIMH BMIHHSIMH HEOOXITHO PO3IMIISIIATH SK
orepatlii, 110 1OTIOMaraloTh CTYIEHTY palliOHAJIbHO 31 CHIOBATH BCi BUAM Mi3HABAIBHOL
JSUTBHOCTI;

- Oyab-iKa  KOMIIETEHTHICTb  HEIOCTaTHBO  PO3BHUBAETHCA  0€3  CIELialbHOrO
HijgecnpsMoBaHoro (GopMyBaHHS ii KOKHOTO KOMIIOHEHTa, TOMY Ha BCIX eTamax
HEOOX1JTHO KOHKPETH3yBaTH BIAMOBIAHI METOAU (POPMYBaHHS 11 KOKHOTO KOMIIOHEHTA.

Kpim Toro, notpi6bHO BpaxoByBaTH MeBHI (pakTOpH:

- yacoBWi (MOYMHATH 3aJTy4YEeHHs CTYJEHTIB JI0 CAMOOCBITH 3 MEPIIUX KYPCiB HABUAHHS Y
BUILIOMY T€arOTIYHOMY 3aKJjaji, OCKUIbKU B 3aTraJIbHOOCBITHIX 3aKianax (OpMyBaHHIO
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B YYHIB YMiHb 1 HaBHYOK, HEOOXiHUX Il aKTUBHOI'O CAMOCTIHHOTO HAOyTTs 3HaHb,
MPUAUSIETHCS HEIOCTATHRO YBaru);

- UCHUIUTIHAPHUH (yCl NUCUUIUTIHY, Tepen0adyeHi HaBYaIbHUMHU TUIAHAMH, MAIOTh TIEBHI
MOYJIMBOCTI A1 (POpMyBaHHSA B CTYICHTIB IPAKTUYHUX HABUYOK CAMOOCBITH, TOMY
CHpUATH HAOYTTIO JOCBiAY 3A1MCHEHHS CaMOOCBITH, (POPMYBaHHIO BMiHb Ta HAaBUYOK
CaMOOCBITHBOI ISUIBHOCTI TOTPIOHO Ha BCiX, 0€3 BUHATKY, 3aHATTAX, BPaxXOBYHOUH
cnenudiky BUKIQJaHHS JUCIHILTIHYU Ta ii Miclle B MATOTOBII MalOYTHROTO (haxiBIIs);

- nmisbHICHUR (popMyBaHHS y CTYIEHTIB KOMIIETEHTHOCTI CAMOOCBITH BiIOYBa€ThCS B
nporieci HabyTTs BIaCHOTO JOCBIAY CAMOOCBITHBOI ASTBHOCTI);

- 0COOHMCTICHUN (BpaxyBaHHS HAsSBHOTO pPIBHS TOTOBHOCTI CTYACHTIB 10 3/IHCHEHHS
CaMOOCBITHBOT JTISITLHOCTI).

OfHMM 3 TOJIOBHMX KOMIIOHEHTIB OyIb-KOI TEXHOJIOTli € ,MeTa”, sKa OKpECIIoE
npu3HavYeHHS 1 QYHKIIT BCIX 1HIUX i KOMIIOHEHTIB. [|Jisi MOCSATHEHHS HAmIOl MeTU — ChOPMyBaTH
KOMIIETEHTHICTh CAMOOCBITH Maii0yTHHOIO IIe1arora — My MOCTaBHUJIU TaKi 3aBJaHHS:

- OpraHizamis HaBY&JIbHOI  JISUTBHOCTI  CTYJEHTIB, CHpsAMOBaHOI Ha  HAOyTTA

KOMIIETEHTHOCTI CAMOOCBITH;

- CTBOpPEHHS YMOB JJisi BUHUKHEHHS B MaiOyTHIX MeAaroriB IiHHICHUX Opi€HTaIiil Ta
MOTHBIB HIOJI0 CAMOOCBITHBOI MiSNIHOCTI, MOTPEeOM B CHUCTEMAaTHYHOMY OHOBJICHHI i
30aradeHHi mpodeciiHO 3HAYNMUX 3HAHB;

- (opmyBaHHS TOCBiAY 3A1MCHEHHS MOBHOTO IMKIY CAMOOCBITHBOI JiSTBHOCTI B YMOBax
iH(pOpMaIiifHO-HaBYaILHOTO CEPEIOBHIIA;

- (opmyBaHHS yMiHb 3IHCHIOBATH CAMOKOHTPOJIb 1 peIeKCit0 CAaMOOCBITHIX JIiH.

CrpoexkToBaHa HaMH TEXHOJOTIS, sIKa CIHHPAETbCS HA HASBHICTH PO3BUHEHOTO
iHopMaIiiHOTO CcepeoBHINAa HaBYaHHS, MICTHTh MOTHBAIlIHHO-OpIEHTAIlIMHUNA, OpraHi3aliiHo-
TSUTBHICHUHA 1 aHAIITUKO-KOPUTYIOUMN €Taru, ISl KOXKHOTO 3 SKUX C(HOpMYIhOBAaHO BiINOBIIHI
METa, 3aBJaHHs, KOHKPETU30BaHO METOIM JOCATHEHHS BU3HAUEHOI'O PE3YJIbTaTy.

MeToro MOTHBAIiTHO-OPIEHTAIIHHOTO €Tanmy € CTBOPEHHS YyMOB JUJIsl BUHHUKHEHHS B
MaiOyTHIX MEeAaroriB MiHHICHUX OpPI€HTAIlill Ta MOTHUBIB IIOJI0 CAMOOCBITHBOI AiSNIBHOCTI, MOTPEOU
B CHCTEMaTMYHOMY OHOBJEHHI N 30aradyeHHi npodeciiHMX 3HaHb a0o, IHIIMMHU CJIOBAMH,
(dbopMyBaHHS CKJIQJOBUX MOTHBALIHHO-I[IHHICHOTO KOMIIOHEHTY KOMIIETEHTHOCTI CaMOOCBITH.
Januii eran peani3yeThbCsl, MO-TIEpIIE, Yepe3 CaMOAIarHOCTUKY Mi3HABAIbHUX MOXKIIMBOCTEH Ta
BUSIBJICHHS PIBHEBOi MiATOTOBKU MIISXOM BHKOPHCTAHHS aBTOMAaTH30BaHMX 3aC00iB KOHTPOIIO
3HaHb 1 PEUTHHIOBOIO OI[IHIOBAHHS MOTOYHUX PE3YIbTATIB HABYAJIbHOI AISUIBHOCTI, MO-IpYTe,
yepe3 MiJBUIICHHS €MOLINHOro BIUIMBY, aKTyalli3allil0 MOTHUBIB, NEpPEXHWBAaHHS IIHHOCTEH, IIO
MIPUIYCKAa€E pEBI3II0 CTapuX MOTHUBIB, YSABIE€Hb IPO CYTHICTH CaMOOCBITM 1 YCBI1JIOMJICHHS
0COOMCTICTIO LIHHOCTI 1 3HAYYIIOCTI i1 ISl MOAANBIIOL KUTTEISITBHOCTI.

MerToto oprasizamiiiHo-AisUIbHICHOTO eTany € (OpMyBaHHS B CTYJIEHTIB JOCBIY 31HCHEHHS
MOBHOTO IMKJIY CaMOOCBITHBOI JISUIBHOCTI B yMOBaXx iH(OpMaliifHO-HaBYaJIbHOIO CEpEOBHUIIIA,
TOOTO CKJIaJIOBUX OPraHi3aliifHOro 1 MpoIecyaabHO-1H()OPMAIIHHOTO KOMIIOHEHT KOMITETEHTHOCTI
caMooCBITH. JlaHMIl eram peani3yeTbCsi yepe3 3AIMCHEHHS CaMOCTIHHUX MNpoO 1 JOCATHEHb B
CaMOOCBITHIN JIAJIBHOCTI, SIKI TependayaroTh CTBOPEHHS YMOB JJisi MOCTYNOBOTO IMPOCYBaHHS
MaiOyTHIX (axiBLiB BiJl €Mi30JUYHUX CAMOOCBITHIX il (yMIHHSI CTABUTH METY, IJIAHYBaTH BJIACHY
OCBITY, OpieHTyBaTHCs B iH(OpMaIlii) 10 CTiKOi cucteMu camoocBiTH. CTYyIEHT Ma€ MOXKJIUBICTD
caMOCTiiHO BuOUpaTH KoMGOpTHI A cebe yMOBH Ta PHUTM 3aHATh, DPIBEHb OBOJIOJIHHS
HaBYaJIbHUM MartepiajioM, BUOYIyBaTH OCBITHIO TPAEKTOPIlO, IUIAHYBAaTH BIACHY CAMOOCBITHIO
JSUTBHICTh, KEpyBaTH Helo, 3JIHCHIOBATH CAMOMEHEIKMEHT. 3acTOCyBaHHS 1H(QOpMaLIHHUX
TEXHOJIOTIN y CaMOOCBITHINH IISJIBHOCTI JI03BOJISIE peaii3yBaTH ii TBOpUY CKJIAJOBY Ta 3poOUTH
CTy/IeHTa HE NPOCTUM CIIOCTEpirayeM, a aKTUBHUM YYacCHUKOM HaB4yaHHsA. HaOyTTs 3HaHb
MPOXOANTH Yepe3 MISIBHICTh 1 MIWCHO CTae BJIAaCHUM HaAOaHHSAM cTyaeHTa. [lepembadaeTncs
30UIBIIEHHS MUTOMOI Baru 3aB/iaHb 1 BOPaB, 110 MOTPeOYIOTh YITKOTO IJIAHYBAHHS Aid, MBUIIYIOTH
MpiopUTeT TBOPUUX (GOpM poOOTH, CIPSMOBAHI Ha MOLIYK HOBOI 1H(OpMallii, BKIIIOYaIOTh CUTYaLlli
JOCITIKEHHS IPOOJIEMH.
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MeTta aHaNMITUKO-KOPUTYIOUOTO eTamy Mmojisrae y ¢opMyBaHHI B CTYJICHTIB yMiHb
3MIMCHIOBATH CAMOKOHTPOJIb 1 pedIeKCil0 CaMOOCBITHIX i, TOOTO CKJIaJOBUX KOHTPOJBHO-
pedIIeKCUBHOTO KOMIIOHEHTY KOMIIETEHTHOCTI CaMOOCBITH. J[aHWI eTar CTUMYIIOE MepeKUBAHHS
MalOyTHIX (haxiBIiB 3 MPHUBOAY PiBHA iX IpodeciitHOro i 0COOMCTICHOTO PO3BUTKY, MIATPUMYE
po3aymMu mpo cede 3 METO MOJAIBIIOT0 OCOOMCTOrO 3pPOCTaHHS, peali3ye camMOaHalli3 JIOTIKH
noOyI0BH BJIACHHUX ii, OLIHKY aJ€KBAaTHOCTI METH Ta KIHIIEBOTO MPOAYKTY TBOPYOIO 3aBJaHHS,
OLIHKY MOXIJIMBOCTEH JOCSTHEHHS KIHIIEBOTO pE3yJibTaTy OUIbII ONTHMAIBHUMU UIUISIXaMH Ta
BHECEHHS KOPEKIl, JOBEJCHHS palllOHAILHOCTI PO3B’A3aHHS TBOPYOIO 3aBJaHHS Ta OIIHKY
00’€KTHBHOI Ta Cy0’€KTUBHOI 3HAYYIIOCTi TBOPUOTO MPOIYKTY.

JIns1 KOYKHOTO eTary TeXHOJIOTii opMyBaHHS KOMIIETEHTHOCTI CAaMOOCBITH BIiJIITOBITHO IO
MeTH OyJI0 KOHKPETH30BAHO 3aBJAHHS 1 PO3POOJIEHO METOIU iX YCHINIHOTO BHKOHAHHS, a TaKOX
BH3HAYCHO MICIIe BUKOPHCTaHHS YCIX YKa3aHUX BHIIE BHUAIB B3a€MOIl MK BHUKIaJadyaMH Ta
CTYICHTAaMH 3 IIOCTYIIOBUM IIE€PEXOJOM BiJl IHCTPYKTHBHO-BUKOHABCHKOI JI0 PEKOMEHYIOYO-
€BPUCTUYHOI JIISITBHOCTI YYaCHUKIB MEIaroriYHOTO TPOIIECy.

KpiMm Toro, cmig 3a3HayWTH, OI0 KOMIIOHEHTH JOCTIIKYBAaHOI KOMIIETEHTHOCTI €
B3a€MOIMOB'SI3aHUMHU 1  B3AEMO3AICKHUMH, TOMY KOXXHUW e€Talm TEXHOJIOTl Mae TeBHY
CTIPSIMOBAHICTh Ha iX (hopmyBaHHS. Tak, popMyBaHHS MOTHBAIiHHO-I[IHHICHOTO KOMIIOHEHTY HE
O00OMEXKY€EThCS paMKaMH JIMILE MOTHBAIIITHO-OPIEHTAIIHOTO €Tany HaBeIeHOI BHUIIE TEXHOJIOTII,
BOHO 3/1MCHIOETHCSI HA KOXXHOMY 3aHSTTI HUIIXOM JIOBEJIECHHS BaXXIMBOCTI HAOYTTS THX YU 1HIINX
yMiHb Ta 3aCTOCYBAaHHSA IX Y CaMOOCBITHIM MAisZIHOCTi, MOCTIHHUM aKIEHTYBaHHSM yBarud Ha
cBiioMiil moTpebi kopucTyBaHHs HUMH. CTyIeHTH MOBHHHI YCBIJOMIIIOBATH, IO (OPMYBaHHS
KOMIIETEHTHOCTI CaMOOCBITH HE CaMOlIlib, a 3acid X caMOpPO3BHUTKY, MepeayMoBa e€(heKTHUBHOIO
HaOyTTs HOBHX 3HAHb, YCIIIITHOI MOJANBIIOI AISTIBHOCTI Yy BHpIlIEHHI Oyab-SKMX HaBYAIbHHX,
npodeciiHuX Ta >KUTTEBUX mpobiem. Po3ymiHHA HeoOXimHOCTI (opMyBaHHS Yy CTYIEHTIB
KOMITETCHTHOCTI CaMOOCBITH, ii BaXXJIIMBOCTI IS OCOOMCTOCTI CHpHsS€ BUHUKHEHHIO TOTpeOU B
CaMOOCBITI, IHTEpecy He TUIBKU JI0 Pe3yNbTaTiB, a i O CAMOro MPOLECy iX HaOyTTs, YCHIIIHICTh
SIKOTO 3QJICKUTh TAKOXK BIJ] TOTO, HACKIIBKU I[IKABHMH, OCOOHMCTICHO 3HAYYyIIMMH € 3aJadi Ta
po0OsieMu, 110 BUPIIIYIOTHCA B MpOIeci HaBYaHHS. AHAIOTTYHO (POPMYBaHHS 1HIIMX KOMIIOHEHTIB
KOMIIETEHTHOCTI CaMOOCBITH BILIETEHO B HAaBYAJIBLHHUHA MPOIEC HE3AIEKHO BiJl KOHKPETHOTO €TaIy
3arponoHoBaHoi TexHousorii. KoHTponbHO-pedrekcuBHI BMiHHS (OpPMYIOTbCS MapajesibHO 3
OpraHi3aliiiHO-ylpaBIlHCbKUMH,  1HQOPMAIIIHO-IOIIYKOBUMH,  HaBYaJIbHO-1HQOpPMAIIITHUMH,
TEXHOJIOTIYHUMH, OCKIJIbKH MOCTIMHUI CaMOKOHTpPOJIb 1 pedieKcist caMOOCBITHIX il BaXJIUBI H
HEOOX1/IHI IMiJ1 Yac 3/IICHEHHs TTOBHOTO IIMKJIY CAaMOOCBITHBOI JISITEHOCTI B yMOBaxX iH(GOpMaIliitHo-
HaBYaJIbHOT'O CEPEOBHIIIA.

BucHoBku 3 1aHoro gocai:kenHsi. Ha migcrasi 3’siCyBaHHS CYTHOCTI, CTPYKTYPH 1 QYHKIIII
KOMIIETEHTHOCTI CaMOOCBITH MaiOyTHbOIO I€Jarora, a TaKOXX BH3HAUEHHS poOJi 1 CKIaJ0BUX
1H(pOpMaLlIiHO-HABYAIbHOTO  CEpEJOBMIIA HAMM OOIPYHTOBAaHO MEAAroriyHy TEXHOJIOTIIO
(dbopMyBaHHS 3a3HAYEHOI KOMIIETEHTHOCTI $K peallbHO ICHYIOUMH JUAAKTUYHUNA TpoLec, 0
MICTUTh KOHKPETHI €Tamu, METY, pe3yibTaT, nependadae BIANOBIIHY B3a€EMOJII0 BUKJIAAAYIB 1
CTY/IEHTIB Ta 3aCTOCYBaHHS MOTEHIliay iH(popMaliifHO-HaBYaIbLHOTO Cepe0BUIIIA.

IlepcnexkTuBM MNOAAJBIIMX PO3BIIOK Yy JaHOMY HampsiMi BOavaeMo Yy po3poOii
METOAMYHUX AaCHEKTIB peaji3alii 3anporOHOBAaHOI TEXHOJIOIii, CTBOpeHHI ii HaBYaJIbHO-
METOJIMYHOIO 3a0€3MEeUEHHs, a TAKOXK Y MOJaJbIIOMYy BIOCKOHAJIECHHI YNpaBIiHHS (HOpMYyBaHHSIM
CaMOOCBITHBOI KOMIIETEHTHOCTI MallOYTHBOTO T1eJIarora.
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ONLINE INTERNATIONAL HIGHER EDUCATION PROGRAMS:
THE POSSIBILITIES OF A US AND UKRAINIAN PARTNERSHIP

Gardner G.A.
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This article examines the development of online courses as part of international programs
and explores the use of online courses to overcome visa and other limitations in recruiting faculty
and students to the United States. It specifically explores the possibility of joint-program
partnerships between US and Ukrainian universities. It concludes that there are no major barriers
to such partnerships that cannot be overcome through proper course design and adequate access to
technology.

Keywords: online course, joint-program, higher education, technology.

Introduction

The early 21st century is marked by the progressive globalization of many industries,
including higher education. The General Agreement on Trade in Services (GATS) and international
educational efforts such as the Bologna process are driving the gradual globalization of many higher
education systems within some nations [1]. This produces new levels of international competition, a
growing need for standardization among national and international programs, and increased
pressure on immigration laws restricting the flow of international students and faculty.

This article examines the strategic opportunities and limitations of online courses and
programs as tools for internationalizing programs within the US and other nations. It specifically
examines the possibilities of joint online education between US and Ukrainian universities.

US Higher Education and the Global Market

Higher education in the United States has long been a global business. US colleges and
universities routinely attract over 600,000 foreign students each year according to the Institute for
International Education. Many US schools have active international recruitment programs for both
faculty and students.

Some programs, especially in mathematics and the sciences, would be hard-pressed to
continue without a source of international faculty. Congressional limits on H-1B visas for skilled
workers in technology fields, for example, bring howls from university administrators desperate to
attract skilled teachers and graduate students [2].

Online courses are extremely popular with a majority of US colleges and universities,
according to the 2008 Sloan Consortium annual survey of online higher education in the United
States. In fall of 2007, 3.94 million students were enrolled in online courses in the US — up 12%
from the previous year. Since 2002, when the survey began, online enrollments have grown at a
compound annual rate of 19.7% versus a total student enrollment rate of 1.6%. Online enroliments
in the US are growing steadily and rapidly in both absolute numbers and as a share of total higher
education enrollments. Over 20% of all American students have taken at least one online class and
58% of all surveyed institutions rated online programs as being critical to their future strategic
plans. Online courses and programs are clearly a key part of many colleges and universities in the
US and are expected to continue to grow for the foreseeable future [3].

Online Education in Cross-border Higher Education Programs

Given the popularity of online classes and programs among US institutions and the large
existing base of courses and course platforms/technology, online education seems to be a natural
tool to circumvent visa limitations and attract more foreign teachers and students into globally
competitive US programs. Internationally, however, there are significant barriers to online programs
and courses.
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Surveys among Asian students in 2006 showed a significant sector of the population
considers completely online coursework to be of poor quality and lacking the effectiveness and
quality of traditional classroom-based courses with face-to-face teacher-student interaction. There
are also concerns that access to online coursework is limited in many nations by a lack of Internet
and computer access among prospective students [4].

This and other research has also identified the need to tailor online courses to the specific
cultural backgrounds of international audiences. The differences in language and in cultural
response to images or the organization of information and the design of evaluations means that a
course designed for US students may not work well among students form other nations, even when
they have an adequate command of English. Hofstede’s matrix of international cultural differences
is a frequently used tool for identifying potential cultural mismatches between online courses and
international students [1]

This presents significant barriers to the promised economies of scale of online courses and
programs. If courses must be tailored to each national group, then the market for a given course is
limited to a single national group. If online classes become ineffective at aggregating demand — one
of their most attractive economic characteristics, then their use in international cross-border
programs is likely to be reduced.

Cultural and Technical Limitations

The research of St. Amant suggests that the designers of international online courses should
consider four specific aspects of course development: access, design, scheduling, and language.
Access deals with the availability of broadband Internet connections and computers for students and
teachers. Design addresses the cultural differences in response to design elements in an online
course, particularly as regards imagery. Scheduling addresses issues of synchronous timing or
references of time in asynchronous courses. Language involves what language is used within the
course.1 Miliszewska reported similar conclusions among Asian students studying in online courses
from Hong Kong or Australian universities [4].

This analysis suggests that the developers of prospective international online courses should
select partner universities in areas where there is adequate access to the Internet, where schedules
can be organized, where cultural bases are similar enough to allow standardization of course design,
and where a common language can be used.

US and Ukraine: A Possible Partnership

To determine if the United States and Ukraine are possible partners in online course
development, we can compare them culturally and technically.

The cultural comparison matrix developed by Professor Geert Hofstede is arguably the most
widely-known tool for comparing national cultures along standard axes. While it is not universally
accepted, its wide use makes it an appropriate choice for comparing the cultures of the United
States and Ukraine, as they relate to possible joint online programs or cross-border teaching [5]

Table 1 shows the comparison between the United States, Ukraine, and the world average
for each of Hofstede’s primary measurements. The US and world average figures are from
Hofstede’s own research. The Ukrainian figures are from a contemporary study by researchers at
the National University School of Business, using the same collection methodologies as Hofstede

[6]

Table 1
Hofstede Cultural Index Values for the US and Ukraine
World Average United States Ukraine
Power Distance Index (PDI) 55 40 23
Individualism (IDV) 43 91 51
Masculinity (MAS) 50 62 13
Uncertainty Avoidance Index (UAI) 64 46 57
Long Term Orientation (LTO) 45 29 56
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Power Distance Index — This describes the degree to which a culture is comfortable with
differences in respective power between different people. A high number suggests that people are
more comfortable with strong differences in relative power. Both the US and Ukraine are below the
world average in this area, although the US ranks higher than does Ukraine. This suggests that
students in both countries are likely to expect relative closeness to their professors and will be
uncomfortable with strong displays of power or privilege.

Individualism — This describes the degree to which people see their roles and responsibilities
as individuals, versus as part of a larger group. Both Ukraine and the US are more individualistic
than the world average, although the US is far more so. It is worth noting that, within Hofstede’s
own research, the US is consistently one of the most individualistic cultures on Earth. These results
suggest that both US and Ukrainian students will be comfortable in a course design that challenges
them as individuals. Ukrainian students, however, will be more comfortable in group settings and
more satisfied with assignments by group rather than by individual. Van Hook found similar
responses in 2000 [7].

Masculinity — This index describes the degree to which gender roles and activities are
defined in a culture. A high ranking suggests that men and women pursue very different roles and
destinies in the culture. The US is slightly more masculine than the world average while Ukraine is
significantly less so. This suggests that cross-cultural teachers should be sensitive to the portrayal of
gender roles in class materials. They should also recognize that Ukrainian and American students
will tend to see gender roles differently in many professional situations.

Uncertainty Avoidance Index — This describes risk aversion — the degree to which members
of a culture are likely to avoid uncertain or risky/new situations. The US and Ukraine score very
close to one another in this index and are both somewhat below the world average. This suggests
that both US and Ukrainian students can be expected to display a moderate appetite for risk and
should not sharply differ between themselves. They are likely to agree on the relative value of risk
in business situations.

Long Term Orientation — This index describes the degree to which members of a culture are
likely to think about the long term results of an action, versus the short term possibilities. Ukrainian
are somewhat more likely to take the long term view than the world average. Americans are far less
likely to take the long term view and are notoriously short-term in their thinking. This suggests that
Ukrainian students are more likely to judge a business situation or possible action by its long term
possibilities while American students will focus on the short term outcomes. Teachers may wish to
use this to show students the need to consider both aspects of a decision.

The fact that Ukraine and the United States have strong cultural similarities as well as
differences suggests that professors designing joint online programs will need to carefully balance
the differences and similarities of their two sets of students. The differences do not appear great
enough, however, to preclude Ukrainian and American students from participating in the same
online class.

Language and schedule may remain as barriers, but both can be overcome. The use of the
English language is increasingly common in Ukraine, especially within university schools of
business and economics. The scheduling issue becomes trivial if asynchronous course design is
used. While Painter-Morland et al identified some significant advantages in using a synchronous
model in an international online course between US and South African students, the values of this
approach may not be such that it is allowed to interfere with the development of a successful joint
course [8].

The only other significant limit to the spread of online classes globally is the need for access
to a broadband Internet connection and a computer. Ukraine currently has over 500,000 Internet
access providers and 10 million people (about 22% of the current population) are regular Internet
users [9]. In addition, many universities and other institutes of higher education in Ukraine have
broadband Internet connections. These numbers have grown steadily for the last seven years in
Ukraine. While some students in rural areas may have trouble accessing online courses requiring
broadband connections, there does not appear to be any significant technical limitation to the
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participation of most Ukrainian university students in joint online programs between US and
Ukrainian universities.

Conclusion

There is a strong demand for professional faculty members in the United States, to support
existing programs. Current visa requirements are likely to limit the ability of US universities to
recruit faculty members and even students from abroad. Online classes appear to be an excellent
way to bridge this gap, allowing international teachers and students to participate in classes with US
students without physically crossing the border.

At the same time, online classes and programs from the US can be attractive to international
students. By developing joint online programs that can serve international audiences, it is possible
to help both international and domestic students and their universities.

Universities in the United States and Ukraine have a significant opportunity for partnership
in this area. The cultural differences between them are not so great as to preclude sharing a single
online course and teachers from one nation could be effective with students from the other. There
are no significant technical limitations to such a partnership in either nation. It should be possible to
develop effective joint online programs and partnerships between US and Ukrainian universities.
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Understanding the employment market while defining specific skill sets associated with
potential graduates is always important for courses in higher education.

Qualification frameworks are important instruments in achieving comparability and
transparency within the European Higher Education Area (EHEA) and facilitating the movement of
learners within, as well as between, higher education systems. They should also help Higher
Education Institutions (HEIs) to develop modules and study programmes based on learning
outcomes and credits, and improve the recognition of qualifications as well as all forms of prior
learning

In the UK the role of lifelong learning is to support employability but in the absence of a
universal and standardised qualifications framework for employability skills, a number of methods
have been developed to bridge this gap. The UK probably has the widest set of established support
systems for lifelong learning and employability in the world. In addition to the National
Qualifications Frameworks taking account of National Vocational Qualifications (NVQs) for
employability, there are Personal Development Plans (PDPs), Progress Files and Employability
Offices and Officers.

This paper reviews a number of these and describes how the Skills Framework for the
Information Age (SFIA) and its latest version SFIAplus [5] can be used as the reference against
which employability skills are mapped. A novel presentation of how the SFIA framework is used at
Southampton Solent University in course development to meet employability skills is given.

In order to make students more aware of what employers expect, employability skills are
identified and integrated in a new course using SFIAplus [5] which is being used as one of the main
drivers for this in course development.

The paper draws to a close by making some brief conclusions and indicating future work.

1 Introduction

1.1 Quialifications Frameworks and Lifelong Learning

Qualification frameworks are important instruments in achieving comparability and
transparency within the European Higher Education Area (EHEA) and facilitating the movement of
learners within, as well as between, higher education systems. They should also help Higher
Education Institutions (HEIs) to develop modules and study programmes based on learning
outcomes and credits, and improve the recognition of qualifications as well as all forms of prior
learning.

Qualification frameworks should be designed so as to encourage greater mobility of students
and teachers and improve employability. National qualifications frameworks should be compatible
with the overarching Framework for Qualifications of the EHEA as well as being compatible with
the proposal from the European Commission on a European Qualifications Framework for Lifelong
Learning.

1.2 The European Qualifications Framework (EQF)

The EQF is a common European reference framework which links countries' qualifications
systems together, acting as a translation device to make qualifications more readable. It has two
principal aims:

- to promote citizens' mobility between countries and

- to facilitate their lifelong learning.
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At the national level, the EQF will promote the development of National Qualifications
Frameworks (NQFs). Qualifications frameworks promote lifelong learning by, for example, making
it easier for people to move between different types of education and training institution, for
example between higher education and vocational education and training. As an instrument for the
promotion of lifelong learning, the EQF encompasses general and adult education, vocational
education and training, as well as higher education. It applies to all types of qualifications from
those achieved at the end of compulsory education to those awarded at the highest level of academic
and professional or vocational education and training.

1.3 United Kingdom National Actions to Implement Lifelong Learning in Europe: the
NVQ approach

In the United Kingdom, as in Ireland and the Netherlands, there is strong acceptance of an
output-oriented, performance-based model of education and training, e.g. learning outcomes.
General acceptance of learning outside formal education and training institutions as a valid and
important pathway to competences is a basic feature in these countries. What is questioned,
however, is how such a system should be realised. The challenge of developing an acceptable
qualification standard seems to represent the first and perhaps most serious obstacle. As long as
assessments are supposed to be criterion-referenced, the quality of the standard is crucial. All three
countries base their vocational education and training on modularised systems.

The stocktaking report issued as the London Communiqué of May 2007 shows that some
elements of flexible learning exist in most countries, but a more systematic development of flexible
learning paths to support lifelong learning is at an early stage. Only in a small number of EHEA
countries could the recognition of prior learning for access and credits be said to be well developed.
The United Kingdom is one of these countries.

The UK welcomes lifelong learning as an essential part of the Bologna Process. It views this
form of learning as a way of increasing competitiveness, and as an instrument of social cohesion.
The UK is adopting national frameworks for higher education qualifications that take account of
lifelong learning such as vocational qualifications.

The Scottish Credit and Qualifications Framework (SCQF) and the Credit and Qualifications
Framework for Wales (CQFW) support lifelong learning by incorporating all levels of education
into single qualifications frameworks. The Scottish Executive (how Scottish Government) has also
published a Lifelong Learning Strategy. The recent report (2005) of the Measuring and Recording
Student Achievement Group, chaired by Professor Robert Burgess, recommends that a national
credit system be developed in England in the interests of lifelong learning and as an instrument for
developing qualifications frameworks.

Constructive developments within the Bruges-Copenhagen Process and the Bologna Process
should complement, and not duplicate, one another. Efforts to include vocational education and
training in a framework of qualifications for Europe are welcome although a proliferation of levels
in such a framework would be undesirable. For up-to-date information on qualifications
frameworks and the Bruges-Copenhagen Process please contact: info@europeunit.ac.uk.

1.3 ECTS - the European Credit Transfer and accumulation System — guarantees academic
recognition of studies abroad. As well as in the Member States, the system has been widely adopted
in the candidate countries. The majority of UK institutions participating in Socrates-Erasmus are
familiar with the European Credit Transfer and accumulation System and it is anticipated that the
use of ECTS will continue to be extended among UK institutions through continued participation in
the Socrates-Erasmus programme.

2 Recent developments

At the 2003 Berlin summit Ministers called for qualifications frameworks to “encompass the
wide range of flexible learning paths, opportunities and techniques” and to make appropriate use of
the ECTS credits.

The European Commission’s so-called Bruges-Copenhagen Process is working on enhanced
European cooperation in vocational education and training (VET). The Bruges-Copenhagen Process
is aiming to establish a credit system for VET and common reference levels. The European Union’s
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proposals for education and training programmes to replace the current Socrates programme include
plans for an integrated framework geared towards lifelong learning.

As stated in the London Communique, May 2007, some initial progress has been made
towards the implementation of national qualifications frameworks, but much more effort is
required. “We commit ourselves to fully implementing such national qualifications frameworks,
certified against the overarching Framework for Qualifications of the EHEA, by 2010.”

3 Scottish Credit and Qualifications Framework (SCQF)

3.1 Background and Context

The SCQF is the most developed credit and qualifications Framework in Europe and was
formally launched in Scotland in December 2001, three months after the publication of An
Introduction to the Scottish Credit and Qualifications Framework (SCQF, 2001). This described the
formal structure of the Framework and stated that the general aims of the SCQF are to:

- assist people of all ages and circumstances to access appropriate education and training

over their lifetime to fulfil their personal, social and economic potential

- enable employers, learners and the general public to understand the full range of Scottish

qualifications, how they relate to each other and how different types of qualifications can
contribute to improving the skills of the workforce.

The SCQF is also intended to provide a national vocabulary for describing learning
opportunities and will:

- make the relationships between qualifications clearer

- clarify entry and exit points, and routes for progression

- maximise the opportunities for credit transfer

- assist learners to plan their progress and learning (SCQF, 2001, pp.1-2)

There are many different kinds of Scottish qualifications — Highers, Scottish Vocational
Qualifications (SVQs), Higher National Diplomas (HNDs), Degrees and many more. The Scottish
Credit and Qualifications Framework (SCQF) is Scotland’s unified credit and qualifications
Framework. The Framework gives each qualification SCQF Credits and a level to make it easier for
you to compare one with another.

Looking at the different levels in the Framework is like looking at a road map. You can see
where you are now and the different routes you can follow — like the different routes to learning — to
reach your next destination. The Framework is also like a climbing frame, with the possibility of
lots of horizontal as well as vertical routes to successful learning.

Table 1 shows how all the many different kinds of Scottish qualifications — Highers, Scottish
Vocational Qualifications (SVQs), Higher National Diplomas (HNDs), Degrees compare with each
other at different levels.

The SCQF is a comprehensive framework, and unlike many other qualification frameworks,
it includes higher education and academic and vocational qualifications, and it aims to include
informal learning. Compared with other comprehensive frameworks the SCQF is distinguished by
the leading role the university sector has played in its development. It was developed in partnership
by the Scottish Qualifications Authority, Universities Scotland, Quality Assurance Agency Scotland
and the Scottish Government and was launched in December 2001. It uses two measures to describe
qualifications and learning programmes: level and credit. There are 12 levels within the Framework
which indicate the complexity of learning, and credit points which show the volume of learning
undertaken to achieve the qualification.

The SCQF will also assist in making clear the relationships between Scottish qualifications
and those in the rest of the UK, Europe and beyond, thereby clarifying opportunities for
international progression routes and credit transfer.

3.2 Scope of the SCQF

The SCQF is an enabling, non-regulatory Framework that is designed to include all learning
which is described in terms of learning outcomes, provided there is quality-assured assessment of
learner achievement. Learning outcomes can be defined as ““statements of what a learner is expected
to know, understand and/or be able to do at the end of a period of learning”. The Framework is now
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successfully established in schools, colleges, universities and other places of learning throughout
Scotland.
Several sectors are currently working to implement and develop the SCQF, including
Health, Community Learning and Development and Social Care.
:
SCQF ‘SQA National Units, Courses and Scoitish Vocational

Group Awards Higher Education Qualifications

Scofish Yocosonal GuakEcotions hove been prosisicnoly poced i he P k. ond werk i underway 1o kemaly dlocate SCOF beved 0ad redit. This is beisg
token dorward by e Scotish Gualficaions Authority, werding ie parerhip with ofer UK regalaory bodbss, Sacice Skiks Council and Awording Bodes.

Table 1 Scottish Vocational Qualifications in SCQF

3.3 SCQF Levels

The SCQF has 12 levels of outcome which provide a basis for broad comparisons between
learning and qualifications achieved in different contexts, and indicate how demanding a
qualification or programme is — Level 1 being the least demanding and Level 12 the most
demanding. At each level five headings have been identified to make the descriptors manageable.
These are:

- the complexity and depth of knowledge and understanding — mainly subject-based;

- level of practice: applied knowledge and understanding in academic, vocational or

professional practice;

- generic cognitive skills, e.g. evaluation, critical analysis

- communication, numeracy and IT skills;

- the level of autonomy, accountability and the role(s) taken in relation to other

learners/workers in carrying out tasks, i.e. working with others.

The 12 levels of outcome and the 5 characteristics or descriptors of the SCQF (see Annex 2)
compare favourably with the 8 levels and 3 descriptors of the European Qualifications Framework
(EQF) (see Annex 1).

4 Lifelong Learning and Employability

4.1 Introduction

In the UK the role of lifelong learning is to support employability. The role of employability
in higher education covers traditional academic skills, personal development skills such as ‘time
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management and planning skills’ critical thinking and analysis', self-confidence’, decision-making'
and problem-solving', and enterprise or business skills such as ‘organisation and planning'.
However, the concept of employability skills for the student in the classroom is often somewhat
abstract and relates to a future beyond higher education. In a study titled “Enhancing student
awareness of employability skills through the use of progress files”, Leggott, D. and Stapleford, J.
(2004) that took place over five years involving 35 undergraduate students, it was found that
students had a low awareness of the skills that they are developing at university and many of them
were unaware of the skills requirements of employers.

4.2 Personal Development Plans (PDPs) for Progress Files

As a result of these findings, Personal Development Plans (PDPs) for Progress Files have
been used to bridge the gap between the students' perceptions of their skills development and the
skills requirements of 21st century employers. It is hoped that the experience gained from the use of
PDPs will contribute towards the enhancement of the quality of students' higher education
experience and their preparation for life beyond university.

4.3 Employability

In order to make students more aware of what employers expect, the UK Government has
advised HEIs to set up Employability Offices and Officers. Employability Officers work together
with the students and the University to find ways of improving students' skills development
(particularly employability skills) within their programme of study and increasing their awareness
of these by evaluating the current skills element, incorporating new skills into the course curricula
as appropriate and making all skills more evident in the curriculum and course documentation.

The main aims of the Employability Office are to increase the employability of students, to
equip them with career management skills and to encourage and support academic staff in
embedding employability and career development learning in the curriculum. Since 2005 nearly all
UK universities have established Employability Offices, supported by a number of external drivers
and quality assurance mechanisms, such as the QAA Code of Practice and the introduction of
Progress Files in HE. These drivers have provided direction for the work of the Employability
Office. For example, in order to identify gaps in the provision and areas for improvement on
programmes of study, an audit of employability skills provision in the existing curriculum can be
performed. Personal development planning (PDP) within the Progress Files agenda provides an
excellent framework for embedding the missing aspects into the curriculum.

In order to be helpful, a QAA working party was asked to devise a set of Focussed Learner
Questions (FLQs) to assist staff in HEIs implement PDP. The working party established a set of
criteria and constructed a set of examples. These follow.

The QAA working party laid down the following criteria

- The FLQs should be flexible enough so that institutions/providers should be able to

integrate these with their own programmes: such FLQs may increase in complexity
throughout a degree programme.

- FLQs should be open questions, framed in a positive manner that will encourage the

student to explore and open up their learning experiences.

- FLQs should be clearly linked to the intended learning outcomes of a programme of

study

- The FLQs should be designed so that outcomes can be demonstrated and recorded

- The outcomes of FLQs may be recorded using diaries and learning logs

- The effectiveness of FLQs as a focus for student learning should be evaluated by

institutions

Examples

« Academic Awareness (or experience)

— What do | want to achieve at University?

— What do | need to know?

— What do | know?

— How does what | have learnt relate to what | already know?
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What are the gaps in my knowledge?
How will I demonstrate | have achieved the learning outcomes?
— What else do | need to do to learn more effectively?
— How do I learn (best?)
» Personal Awareness (or experience)
— Whoam I?
— What do | value/not value?
— What do | like/not like?
— What am | good/not good at?
— What skills do | have/not have?
How can I get better at....... ?
. Career Development Awareness (or experience)
— How do I find out what | want to be?
— What do | want to be?

— WhatdoIneedtodotobea....... ?

— How will my chosen course helpmetobea......... ?

— What do | want to achieve at University?

— What skills/values do I have that will help me to be an........ ?
— What skills/values do I need to be an ........ ?

How and where can | develop skills I might need but are presently lacking?

4.4 SFIA Framework and Employability

In order to make students more aware of what employers expect in terms of employability
skills in the ICT sector, the Skills Framework for the Information Age (SFIA) is being used as one
of the main drivers.

First published in 1999 as the National Information System Skills Framework, SFIA has
evolved to become the industry standard for IT skills management. It is cited as the high level UK
Government backed competency framework describing the roles within IT and, more importantly,
the skills needed to fulfil them. SFIA gives employers a framework which they can use to measure
the skills they have against the skills they need, and tells education and training providers what the
job market wants. It is supported by four key organisations as follows:

- BCS - British Computer Society

- e-skills UK — Sector Skills Council for IT and Telecoms

- IET —Institution of Engineering and Technology

- IMIS — Institute for the Management of Information Systems

BCS in conjunction with SFIA offer a skills matrix, called SFIAplus, (SFIAplus, 2008)
which contains the framework of IT skills plus detailed training and development resources
(previously called the Industry Structure Model). It provides the most established and widely
adopted IT skills, training and development model reflecting current industry needs.

The BCS and IET accredit degree programmes for professional recognition using a number
of criteria such as SFIAplus as well as academic curriculum content.

SFIAplus can be viewed as a three-dimensional model which consists of categories of work
(comprising 78 specific skills), levels of responsibility and some task components — see Figure 1.

Levels of
‘\e‘”v Responsibility
‘e() %
o

N
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Figure 1: SFIAplus model
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The dimensions of the model are formulated according to:
1. SIX main Categories of Work

. Strategy and Planning

« Development

« Business Change

« Service Provision

« Procurement and Management Support

Ancillary Skills
2. SEVEN Levels of Responsibility
. Follow
. Assist
. Apply
. Enable
. Ensure, Advise
. Initiate, Influence

Set Strategy, Inspire, Mobilise
3. SIX Task Components
. Background
. Work Activities
. Knowledge and Skills

. Training Activities
. Professional Development Activities
. Qualifications

SFIAplus can be used to identify and benchmark skills to the industry standard; map current
skills within an IT job role; identify career paths; plan training and development activities,
achieving BCS Professional Development Accreditation. It also forms the basis of a range of online
browser-based professional development products and services for both individuals and employers

[6].

Through support provided by the Higher Education Innovation Fund (HEIF), Southampton
Solent University (SSU) is engaging in a range of knowledge transfer activities with business and
community partners. As part of this initiative, its Faculty of Technology is developing an
undergraduate course in Knowledge Management (KM), building on existing strengths while
addressing industry requirements. Employability skills are the emphasis of this paper in the context
of the KM course curriculum. The role of employability in higher education covers traditional
academic skills, personal development skills, and enterprise or business skills [1]. However, the
concept of employability skills for the student in the classroom is often somewhat abstract and
relates to a future beyond higher education. It has been found that students have a low level of
awareness of skills they are developing at university [2,4]. In order to make students more aware of
what employers expect, employability skills are identified and integrated in the new course. The
Skills Framework for the Information Age (SFIA) [5] is being used as one of the main drivers for
this in the KM course development.

The KM course proposed at SSU aims to develop problem solving, communications,
teamwork and the specific skills needed by the emerging information management technologies.
Moreover, the programme is designed to meet employers’ need for innovative expertise and
students’ needs for an engaging, developmental and interesting course of study, leading ultimately
to rewarding employment. There is not a universal and standardised skills framework, so SFIAplus
has been chosen as the reference against which employability skills are mapped. A novel
presentation of the SFIA framework is given in Figures 2 (a) and (b) within the context of
Knowledge Management — all of the 78 skills are displayed across six categories — however, the
ones which are not considered relevant to KM are shown in grey.
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4.4.1 Knowledge Management Skills Map

Following the approach of TFPL/KnowledgeRecruit [10], a KM skills map is shown in
Figure 3 drawing from Figure 2 above. 37 skills have been selected from the SFIA framework with
the six categories of skills indicated graphically using a weighting scale for KM.

Data Analysis

Database Design

Systems Design

Systoms Dev Mgt

Web Site Specialism
Programming/Software Dev
Content Creation

Usabllty Evaluation
Non-functional Need Analysis

Strategic Application of IS

Professional Development
Business Risk Management

Supplier Relationship Mgt

Information Management Development Safety Assessment
Information Assurance - Chient Services Mgt
Information Security = - - Quality Management
Network Planning  irategy and 1 “Procurement”, Quality Assurance
Consultancy planning IS \

\ ,&Mg' suppm,‘ IS Coordination

< ™~

wd )

Business Analysis { Business ¥\ /7 Ancillary Marketing
Projoct management Change ” | A o= Sales Support
Programme Management = = | Accounting Mgt
Stakehoider Relationship Mgt Y DA Education&Training Mgt
Change Implomentation Planning&Mgt /" Service O\ Training Materials Creation&Maintenance

\._Provision / e — BENRE—

Change Managemant
Problem management
Financial Mgt for IT
Data Protection

Figure 3: Knowledge Management skills map

Using KM skills maps to present the employability skills is seen as helpful both for the
students and the new course delivery. The course will be organised in part by dividing material into
small units and then repacking them for teaching alongside selected activities, such that it is easier
for staff to deliver material and it is flexible for students to engage in learning. Some activities tend
to the technology side and others to business. The details of suggested activities will not be covered
in this paper; however, two sample activities are given here to explain how they can be represented
and distinguished via KM skills maps. For example:

Activity 1: Create a prediction model of consumer behaviour in a given area using artificial
neural networks for clustering and Bayesian belief networks for forecasting.

Activity 2: Present one set of information “perfectly”.

Each individual activity will focus on a different set of skills. For example, students are
expected to achieve the following knowledge, understanding and skills at the completion of their
study for Activity 1 above:

- Make appropriate use of data management technologies (data acquisition, processing,

administration, retrieval or mining) to analyse the data from certain application areas.

- Apply the basic concepts and principles of artificial neural networks and Bayesian belief

networks; make appropriate use of tools in the creation of predictive models.

- Describe, explain and evaluate the models to assist in the analysis of consumer

behaviour.

Activity 2 emphasises the development of skills relating to the presentation of the various
forms of information. It aims to “present the right information in the right way to the right
audience”. It also provides a holistic understanding of the role and function of information together
with its representation and delivery. Various techniques and methods will be viewed as devices for
“perfectly” presenting information.
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The KM skills maps for the above two activities are given in Figures 4 (a) and (b), where
skills which are not considered to be achieved by the activity are again shown in grey.

i Data Analysis

Sigr

' Systems Design
B ems Mgt

| Content Creation

Usability Evaluation

i Non-functional Need Analysis ¢
Strategic Application of IS
Business Risk Management
Information Management Development

nformati Securit

Network Planning Strategy an
Consultancy ( §

Business

H
Business Analysis
Project management

rogramme Management

Stakeholder Relaiionship Mgt
Change Implementation Planning&Mgt

Change Management
Problem management
Financial Mgt for IT

Figure 4 (a): KM skills map for Prediction Model (Activity 1)
‘DamAnalysls

Web Site Specialism

Content Creation

Information Managemant Development :
information Assurance Client Services Mgt
Information Security |

Network Planning égm ,...m\ounluy ASSUrance
lanning / 3~ t Support/
........................... Uscaho > s TR i AR
| T T

Business Analysis ( Ct;‘tan Q/ \ / \’l< Ancillary J Markoting
, N ) ) e Sales Support
Programma Managemaent Accounting Mgt
é’\nce Prov\s@ Training Materials Creation&Maintenance

Protlem management
Financial Mgt for IT
Data Protection

Figure 4 (b): KM skills map for Presenting Information” Perfectly” (Activity 2)

4.4.2 Integrating Employability Skills in the KM Course

The KM course is new and different from traditional course structures in various ways, such

as:

- Activity-based: as mentioned in section 3, the new KM course builds on activities which
focus on different aspects of knowledge management. Up to four activities are proposed
each year and they are open to all three levels of students. Therefore, the areas of study,
learning outcomes and assessments are all designed for three different levels.
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Compatible with the current units: aside from the activities, there are many existing
course units which students could choose from. The new KM course takes advantage of
units within the School (Computing and Communications), the Faculty (of Technology)
and even across the University. Furthermore, some additional learning (such as specific
lectures, laboratory practicals or group work) will be recommended for students to take,
depending on the particular activity.

Figure 5 shows the proposed structure of this KM course. The dotted box in the middle
represents the elements of the KM course — consisting of activities, course units and also some
additional learning at the bottom — employability skills are outcomes at the top. The students gain
these skills both through the activities as well as the current units.

Employability Skills

Activity 1 | Activity 2 | Activity 3 = Activity 4

|
|

|

[ i
[ =

[ Learning Assessments

: Quitcomes

|

[

[

|

|

|

Course Units

Areas of Study ‘ ‘ Seminars

e ———————————

Additional Learning (e.g. Lectures, Lab Practicals, Group Work ete. )

Figure 5: KM course structure

Some features of integrating employability skills in the KM course are:

The categories and range of skills to be developed are clearly established (based on the
SFIA framework)

The employability skills are linked to a specific KM activity in the form of a KM skKills
map

Skills maps will be made available to students at an early stage of their learning, raising
awareness of which skills they are expected to gain

Skills will be related directly through the whole process of each activity

As mentioned early in section 2, the SFIAplus model also includes another two dimensions,
i.e. Levels of Responsibility and Resources/Components (see Figure 1). Some of the factors within
these dimensions could potentially be integrated in the design of individual KM activities and the
course development strategy will be considering this.

4.5 Emplgyability at GCU: The Real WoRLD Project

Work-rélated skills for employability

Real WoRLD stands for 'Realising Work-Related Learning Diffusion’. Work-related
learning is a key component of Glasgow Caledonian University's Teaching, Learning and

35


http://www.academy.gcal.ac.uk/realworld/meth.html

© Edwin Gray

Assessment Strategy. One of its strategic goals is to build students’ competencies in the skills
demanded by employers in a knowledge economy.

The project aims to raise the profile of employability across the university through
encouraging all schools to embed work-related learning activities into their programmes, use
innovative approaches in learning and teaching to enhance their students' professional skills and
engage with employers on a regular basis.

Work-related learning is a key component of Glasgow Caledonian University’s (GCU)
Teaching, Learning and Assessment Strategy. A strategic goal is to “build students’ competencies
in the skills demanded by employers in a knowledge economy”.

The importance of bringing the worlds of work and learning closer has been increasingly
emphasised at policy level in Scotland (The Scottish Government, 2007%; SFC, 2005°%), in the UK
(Leitch, 2006%) and within the EU (Lisbon Strategy®; Bologna Agreement®). The Scottish
government, for example, have emphasised that universities need to “provide high quality, relevant,
learning opportunities that have value in the workplace”; “emphasise and prioritise employability as
a key outcome from learning”; “ensure that in teaching individuals they provide them with essential
skills”; and “work closely with business to develop courses that will lead to individuals having the
knowledge and skills that meet both business need and individual aspirations” (The Scottish
Government, 2007, p.48). In addition, Scottish Founding Council (SFC, 2005) emphasised that
employability will have to be tackled at various levels, including:

- Curriculum-design level (“what to learn”) — i.e. introduction of appropriate courses and

programmes to enhance employability

- Course-design level (“how to learn”) — i.e. improvements in pedagogic approaches,

teaching methods, design of learning activities, learning resources, and assessment
methods to enhance employability.

- Acquisition of work-related experience (eg work placements, internships, voluntary

work) and enterprise-related experience (entrepreneurship) outside classroom

- Career education and guidance (eg job seeking skills, CV writing skills, performing at a

job interview).

However, significant gaps in these areas have been identified. The Leitch report (2006)
outlining the UK requirements for development of competencies in the workforce argues that the
UK is failing to equip learners with skills necessary to retain the country’s competitiveness in the
global economy. The same concerns have routinely been raised in other EU countries. The missing
skills range from basic ones of textual and digital literacy and numeracy to ‘innovation skills’ such
as creativity, problem-solving, collaboration and resourcefulness. In a knowledge economy, the key
behaviours that future workers will have to exhibit are those of knowledge worker (Straub, 20077):

- Autonomy and self-management

- Ability to take control of one’s own knowledge as a key means of production

- Acquiring deep and interactional expertise

! Draft document is currently under discussion.

2 The Scottish Government (2007). Skills for Scotland: A lifelong learning strategy. Edinburgh, UK: The Scottish
Government. ISBN 978-0-7559-5479-7

3 SFC, Scottish Funding Councils for Further and Higher Education (2005). Learning to Work: Enhancing

employability and enterprise in Scottish further and higher education. Retrieved November 08, 2007, from
http://www.sfc.ac.uk/publications/pubs_other_sfefcarchive/learning_to_work.pdf

4 Leitch, S. (2006). Prosperity for all in the global economy: World class skills. http://www.hm-
treasury.gov.uk/media/523/43/leitch_finalreport051206.pdf

5 EU Lisbon Strategy, see summary at http://europa.eu/scadplus/glossary/lisbon_strategy _en.htm; for more details see
http://en.wikipedia.org/wiki/Lisbon_Strategy

5The Bologna Declaration: Joint declaration of the European ministers of education. http://www.bologna-
bergen2005.no/Docs/00-Main_doc/990719BOLOGNA_ DECLARATION.PDF

7 Straub, R. (2007). Towards the Perfect Storm. Keynote presentation at Corporate Learning 2007 Conference.
Available at https://sas.elluminate.com/site/external/jwsdetect/playback.jnlp?psid=2007-11-
16.0558.M.6B106916CEB2103F99982229D59B27.vcr
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- Ability to set one’s own objectives and goals and to flexibly adapt those to workplace

needs

- Ability to function effectively in non-hierarchical, loosely structured working

environments

- Ability to develop and maintain strong networks with and affinity to peers and peer

communities

- Ability to collaborate productively within culturally diverse and geographically

distributed teams

With half-life of knowledge drastically decreasing (Siemens, 2006®), in many disciplines the
knowledge that students acquire in their first year will be outdated by the time they graduate.
Therefore, learning to learn and adapt rather than only mastering a set body of information or
competencies is one of the most important skill that universities should help students to acquire.

Various commentators have suggested that Universities are not keeping pace with these
demands (Moreland, n.d.’; Reynolds, Caley and Mason, 2001%%). Organisations facing widening
knowledge and skills gaps are raising concerns about the competencies of the workforce. For
example, a recent global human capital study of more than 400 organisations from 40 countries
(IBM, 2007*%) highlighted a range of workforce issues, including:

- Lack of leadership capability in employees

- Employees unable to collaborate and share knowledge across the organisation

- Employee skills not aligned with current organisational priorities

- Inability to rapidly develop employee skills to address current/future business needs

Educational institutions are failing to adequately prepare students for the modern workplace.
To bridge the growing gap between competencies for work and those acquired during university
study, the worlds of education and work must be integrated more closely. Most studies have
examined such work-related learning primarily at the macro-level (policy) and meso-level
(curriculum) (HEA, n.d.'?). The micro level —pedagogic approaches, teaching methods, course
design principles, design of learning activities and assessment — has largely been neglected.

There has also been extensive focus on career advice. Activities in this area largely aim to
prepare students for their first job. This approach has enabled Universities to achieve relatively
easily against the performance indicators upon which they are typically assessed. These indicators
focus on short-term measures such as the percentage of graduates in employment within six months
of completing their study. These simplistic parameters may be easy to measure, but they are not
helping to address the longer-term, strategic concerns of countries and nations, nor have they
encouraged Universities to tackle the more difficult issues of knowledge, behaviours, and
capabilities for lifelong employability. Knowledge, skills and capabilities for effective functioning
in the knowledge economy should be developed throughout the entire curriculum and individual
courses, rather than in a piecemeal, modular and decontextualised way.

Integration of work and learning requires addressing all three levels of policy, curriculum,
pedagogy, as well as career development and job seeking skills at the same time. At macro-level, an
institutional strategy of work-related learning is required. At meso-level, curriculum improvements
are required that will help students develop the capabilities to function effectively in the workplace.
At micro-level, new pedagogic approaches are needed that lay the foundations for lifelong learning
and bridge the worlds of work and education, allowing students to engage in the culture of their

8 Siemens, G. (2006). Knowing knowledge. Available online at http://www.knowingknowledge.com/book.php

® Moreland, N. (n.d.). Work-related learning in Higher Education. HEA Learning and Employability Series 2,
http://www.heacademy.ac.uk/embedded_object.asp?id=21953&prompt=yes&filename=EMP051

10 Reynolds, J., Caley, L., & Mason, R. (2001). How do people learn? Research report, Chartered Institute of Personnel
Development. Cambridge, UK: University of Cambridge.

111BM (2007). Unlocking the DNA of the adaptable workforce: Global human capital study 2008. Available online at
http://www-935.ibm.com/services/us/gbs/bus/html/2008ghcs.html

12 HEA (n.d.), Learning and Employability Series (various studies).
http://www.heacademy.ac.uk/learningandemployability.htm
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prospective professions and learn by solving real-world problems using workplace oriented

resources and collaborating with others as they would do in a real-world workplace.

The Realising Work-Related Learning Diffusion (RealWoRLD) initiative aims to address
all three levels. It will be founded upon a four-tier framework®®:

- Problems and issues associated with work-related learning at GCU

- Principles underpinning effective work-related learning as solutions and drivers

- Practice exemplars of work-related learning from across the GCU as well as other

institutions nationally and internationally

- Platform to share practice in work-related learning.

This framework was developed and successfully applied at Shell Exploration and Production
in the Netherlands in 2002-2005, to support implementation of their new learning strategy
(Margaryan, 2006'4). The Shell study specifically examined ways in which innovative practice in
work-based blended learning could be disseminated and implemented across an organisation to
address the key strategic goals of integration of work and learning and improved knowledge
sharing. RealWoRLD will build upon the outcomes of the Shell project. Although the Shell study
was carried out within a corporate learning context, the framework is sufficiently generic to be
applied in a higher education setting.

RealWorld will draw upon a set of 11 principles underpinning effective work-related
learning, which were abstracted through an extensive literature review of contemporary learning
theories and educational design approaches (Margaryan, 2006). The principles determine that work-
related learning is effective when:

1. Learners are engaged in solving real-world problems through authentic activities?®.

2. Authentic activities enable activation of learners’ existing knowledge and skills as a

foundation for new knowledge and skills.

3. Authentic activities provide for modelling and demonstration of new knowledge and

skills to learner by instructor and relevant workplace experts.

4. Authentic activities engage learners in applying new knowledge and skills in practice, at
the same time when such new knowledge and skills are being acquired.

Authentic activities enable learners to integrate new knowledge and skills into practice.

6. Authentic activities provide opportunities for learners to learn from others — learners,
instructor, workplace experts and peers, workplace supervisor and coach, and other
individuals with relevant expertise.

7. Authentic activities provide for direct involvement of learners’ workplace supervisor or
other expert(s) nominated by him/her in the course.

8. Authentic activities are supported by learning resources reused from the outcomes of
work-based activities contributed by learners, from learner’s workplace, and from
elsewhere in organisation, sourced through knowledge-sharing repositories.

9. Authentic activities are carried out collaboratively, in diverse teams.

10. Authentic activities enable differentiation and accommodation of the diverse needs of
learners.

11. Electronic tools and environments are used to support work-related learning. These tools
must provide consistent accessibility, sourcing, archiving and sharing of learning
resources and learning supports for as well as interaction and communication around
learning activities.

o

13 This framework underpins a range of other CA strategic initiatives, such as Progression and Retention Project.

14 Margaryan, A. (2006). Work-based learning: A blend of pedagogy and technology. Enschede, The Netherlands:
Ipskamp. Available from http://www.academy.gcal.ac.uk/anoush/fulltexts/margaryan-dissertation.pdf

15 Authentic activities are defined as learning tasks that “match as nearly as possible the real-world tasks of
professionals in practice in a given discipline; problems inherent in the activities are ill-defined and open to multiple
interpretations rather than easily solved by the application of existing algorithms”. For details see Reeves, T.C.,
Herrington, J., & Oliver, R. (2002). Authentic activities and online learning. Retrieved December 11, 2007, from
http://elrond.scam.ecu.edu.au/oliver/2002/Reeves.pdf
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These principles have been found to have the following three properties (Merrill, 2002,
Margaryan, 2006 — see footnote 14):

- Learning from a given programme will be promoted in direct proportion to its

implementation of the principles of work-related learning

- The principles can be implemented in any delivery system or using any pedagogic
architecture.

- The principles are prescriptive rather than descriptive. They relate to creating effective
work-related learning environments rather than describing how learners acquire
knowledge and skills.

Therefore, these principles are a suitable overall basis for the RealWorld project. They will

be contextualised as needed to guide specific developments within GCU Schools.

News:

1. Sabine McKinnon is currently collaborating with academic, and support colleagues,
students and employers to coordinate the many examples of best practice taking place
across our Academic schools at Glasgow Caledonian University.

Aims and Objectives

The RealWoRLD initiative aims to integrate the world of employment and higher education
by addressing employability at three levels:

- at institutional level through developing a coordinated, sustainable strategy for work-

related learning

- at programme level through implementing curriculum improvements that will help
students develop the capabilities to function effectively in the workplace

- at pedagogic level through developing innovative approaches to teaching, learning and
assessment.

The project team will work in close collaboration with staff in academic and support
departments, Heads of Learning, Teaching and Quality, Programme Boards, student and employer
representatives.

5. Conclusions

The UK, with a number of well established national credit and qualifications frameworks for
higher education, such as the Framework for Higher Education Qualifications in England, Wales
and Northern Ireland, and the SCQF in Scotland, has qualification descriptors designed to meet the
“easily readable and comparable” criterion in the Bologna Declaration. Please refer to annexes 1
and 2 for comparison and equivalence of credit and qualifications frameworks between the UK and
European qualifications frameworks and Annex 3 for comparison and equivalence of UK and some
European grading or making schemes.

The UK also has a set of established support systems for lifelong learning and
employability. In addition to the SCQF taking account of SVQs for employability, there are PDPs,
Progress Files and Employability Offices.

The London Communiqué of May 2007 asked the Bologna Follow-up Group (BFUG) to
arrange for the ENIC/NARIC networks to analyse our national action plans and to spread good
practice. The stocktaking report from London 2007 shows that some elements of flexible learning
exist in most countries, but a more systematic development of flexible learning paths to support
lifelong learning is at an early stage. We therefore ask BFUG to increase the sharing of good
practice and to work towards a common understanding of the role of higher education in lifelong
learning. Only in a small number of EHEA countries could the recognition of prior learning for
access and credits be said to be well developed. Working in cooperation with ENIC/NARIC, we
invite BFUG to develop proposals for improving the recognition of prior learning.

The next meeting on the Bologna Process is hosted by the Benelux countries in
Leuven/Louvainla-Neuve on 28-29 April 2009.

16 Merrill, D. (2002). First principles of instruction. Educational Technology Research and Development, 50(3), 43-59.
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On top of the world: Glasgow Caledonian University is rated UK’s best international
student experience 25/02/2008

A measure of how well the UK is good at attracting overseas students is shown by Glasgow
Caledonian University’s international students rating their student experience second best in the
whole world. Glasgow Caledonian University was ranked second worldwide within a field of 84
institutions which included Glasgow, Edinburgh, Oxford, Cambridge, Imperial, Queens University
Belfast and Yale. The latest (autumn 2007) International Student Barometer (ISB) survey, carried
out by independent research specialists i-graduate.org, measures international students’ satisfaction
with every aspect of their university experience.

Glasgow Caledonian was rated top in Scotland in every category: learning, living, support
and arrival, and was rated significantly better than the Scotland, UK, and worldwide averages in
every category.

Professor Graham Galbraith, the university’s Pro Vice-Chancellor (International) said: “This
is an outstanding result. We had some excellent feedback on university and campus facilities, and
most importantly on the quality of our people, courses, teaching and research.

"Internationalisation and widening access are central to our mission, so it’s essential that all
students feel welcome and supported and are exposed to diversity in a way that prepares them for
the global market place. Our staff work hard to deliver a great student experience and it is
encouraging that investments in our award winning Saltire Centre, multi-faith provision and student
support services are having a positive impact. We are delighted with this result and really value the
feedback of our students which will help us to continue to improve the Glasgow Caledonian student
experience"

The survey found that employability, work experience and careers advice are more
important to international students at Glasgow Caledonian than to international students in other
higher education institutions, and rate the university highly in each of these areas.

Redfern [3] pointed out that employability skills are best achieved not at the macro-level
across whole degree courses, but at the micro-level where employability is linked to a specific
teaching and learning activity. One means by which this can be achieved is by providing them with
an outline of the skills that a learning activity involves — a profile of the activity’s relationship to
employment.
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ANNEX 1

Descriptors defining levels in the European Qualifications Framework

Each of the & levels is defined by a set of descriptors indicating the learning cutcomes relevant to gualifications at that level in any system of

qualifications.
Enowledge Skills Competence
In the EQF, Imowledge is|In the EQF, shkills are described as|In the EQF, competence is described in
described as theoretical and/or | cognitive (use of logical, inwitive and | termns of responsibility and autononty.
Jfactual. creative  thinking) and  pracfical
(involving manual dexterity and the use
of methods, materials, tools and
Instruments).
Level 1 basic general knowledge basic skills required to carry out simple | work or study under direct supervision in

The learning outcomes
relevant to Level 1 are

tasks

a structured context

Level 2
The learning outcomes
relevant to Level 2 are

basic factual knowledge of a
field of wotk or study

basic cognitive and practical skills
reguired to use relevant information in
order to carry out tasks and to solve
routine problems using simple rules and
tools

work or study under supervision with
some autonomy

Level 3
The learning outcomes
relevant to Level 3 are

knowledge of facts, principles,
processes and general
concepts, in a field of work or
study.

a range of cognitive and practical skills
recuired to accomplish tasks and solve
problems by selecting and applying
basic methods, tools, materials and
information

take responsibility for completion of
tasks in work or study

adapt own behaviour to circumstances in
solving problems

Level 4
The learning outcomes
relevant to Level 4 are

factual and theorstical
knowledge in bread confexts
within a field of work or study

a range of cognitive and practical skills
reguired to generate solufions to specific
problems in a field of work or study

exercise self-management within the
guidelines of work or study contexts that
are usnally predictable, but are subject to

change
supervise the routine work of others,
taking some respensibility  for the

evaluation and improvement of work or
study activities

Level 5%
The learning outcomes
relevant to Level 5 are

comprehensive,  specialised,
factual and theoretical
knowledge within a field of
work  or study  and  an
awareness of the boundaries of
that knowledge

a comprehensive range of cognitive and
practical skills required to develop
creative solutions to abstract problems

exercise management and supervision in
contexts of work or study activities where
there is unpredictable change

review and develop performance of self
and others

Level 6%*
The learning outcomes
relevant to Level 6 are

advanced knowledge of a field
of work or study, involving a
critical  understanding  of
theories and principles

advanced skills. demonstrating mastery
and innovation, required to solve
complex and unpredictable problems in
a specialised field of work or study

manage complex technical of
professional activities or projects, taking

responsibility  for decision-making in
nnpredictable work or study contexts
take  responsibility for  managing

professional development of individuals
and groups

Level 7#**
The learning ouwtcomes
relevant to Level 7 are

highly specialised kncwledge,
some of which 15 at the
forefront of knowledge in a
field of work or study. as the

specialsed  problem-solving  skills
required in research and/or innovation in
order to develop new knowledge and
procedures and to integrate knowledge

manage and transform work or study
contexts that are complex., unpredictable
and require new strategic approaches

take respensibility for comtributing to

basis for original thinking from different fields professional knowledge and practice
and/or for reviewing the strategic

critical awareness of petformance of teams

knowledge issues in a field and

at the interface between

different fields
Leve] §=+=* knowledge at  the most | the most advanced and specialised skills | demonstrate substantial authority,
The learning outcomes | advanced frontier of a field of | and techniques. including synthesis and | innovatien, autonomy, scholarly and
relevant to Level § are work or study and at the | evaluation. required to solve crifical | professional imtegrity and sustained

interface between fields

problems in research and/or innovation
and to extend and redefine existing
knowledge or professional practice

Compatibility with the Framework for Qualifications of the European Higher Education Area
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commitment to the development of new
ideas or processes at the forefront of
work  or  study  contexts  including
research.
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IHhbopmaUinHi TexHoNoOTril B OCBITI

YAK 519.711.3

I'PYITIIHPOBKA KOMITJIEKCOB MHOI' OCTA/IMHHBIX
ObCIIY/KUBAROIIIUX CUCTEM

Koarkesuu I'.H., Urnatos C.10., Hazbipos 3.®.
XapbKOBCKUI HALMOHAIBbHBIN YHUBepcuTeT uMeHu B. H. Kapasuna

B pabome paccmampuearomcsa 60npocvl KiAcCuQurayuu KOMNIEKCO8 MHO2OCMAOUNHOU
cucmemvl CO2NACHO COOMHOWEHUSIM 6X00-8bIX00 U ABMOMAMUYECKOL 2PYNNUPOBKU KOMNIEKCO8
nymem ananu3a epaga cocmasa KOHeUH020 U30eusl.

Knrouesvie cnoea: mmococmaoutinas cucmema, Klaccugukayusi KoMniekcos, epagh
cocmasa, agmomamudeckas 2pynnuposKa.

WMHTEHCUBHOE pa3BUTHE CUCTEM, YIPABISIOMIKUX PA3IUYHOrO poAa 0ObEKTaMU B pealbHOM
MaciiTabe BpeMEHHU 3aCTaBIsieT pa3padOTYMKOB aKTUBHO COBEPILIEHCTBOBATH CIOCOOBI U CPE/ICTBA
UX TPOEKTUpOBaHMs. B HacTosmiee BpeMs OONbIIOE BHUMAHHUE YACISIETCS BOIPOCAM YIIPABICHUS
CIIO)KHBIMU OOBEKTaMH C HCIOJIb30BAaHUEM KOMILUIEKCHOTO TMOAX0/Aa K pPa3paboTKe CHUCTEM
yIpaBieHUs, BKIOYasi CUHTE3 UX CTPYKTYp U CO3JaHHE METOJ0B U aJIrOPUTMOB IUIAHUPOBAHUS U
yIpaBICHUS.

Co3nanue ceTeil, ynpapisiomuX IPYyIIaMi AITOPUTMAYECKH TOJO0HBIX 00BEKTOB, Ha Oase
creluanbHbIX BeryrcauTenei ¢ ucnonb3zoBanueM RISC u CISC mporeccopoB siBisieTcs CIIOXKHON
3anadyeil. Heo6XxoaMMO yuMTHIBaTh UX MHOTOIPOLIECCOPHOCTh U I€TEPOr€HHOCTh, PACIPEICIICHHBIN
XapakTep BBIYMCICHUH, ITUPOKUNA AMAMA30H BBIUMCIUTEIBHBIX PECYpPCOB, AIIEMEHTHON 0a3bl U T.1.
VYBenuueHue nNpou3BOJUTENBHOCTH U MOBBIILIEHUE KayecTBa CET€l BCTPOEHHBIX CUCTEM B IEPBYIO
ouepeqb JOCTUTAeTCs 3a CYET KOMIUJIEKCHOTO MOJXOJa K CHHTE3y M YIpaBJICHHWI0O HUMH. Takoi
MOAXO0J] OCHOBBIBAETCSI HA METO/AaX TEOPHH MaccOBOro obcnmyxuBanus [1 — 4] wiu npeanosaraer
HCMOJIb30BaHNE TEHETUYECKUX AITOPUTMOB [5 — 7]. B mo100HBIX cucTeMax UMEIOTCs Bce MPU3HAKU
MHOTrocTaguiHOCTU. L{enbto ux QyHKIIMOHUPOBAHHUS SIBISIETCS YIPABIEHNE KaXKIbIM U3 O0BEKTOB C
3aJJaHHOM NEepUOJUYHOCTBIO TIO0 BpPEMEHM M C MHUHUMAJIbHO BO3MOXXHBIMH 3aTpaTamu
BBIUHCIIUTENBHBIX pecypcoB. Teopus 1 MpakTUKa CO3JaHMsl MMOJI0OHBIX CUCTEM Hadajla pa3BUBAThHCS
CPaBHUTEIHLHO HE/IaBHO.

C npyroit CTOpPOHBI JOCTaTOYHO JIABHO MOSBWJIUCh M YCIEIIHO pa3BUBAIOTCS METOMbI
KOMIUIEKCHOTO IOJXO0Ja K YIPaBIEHUIO MPOM3BOJICTBEHHBIMM CHUCTEMaMH, IS KOTOPBIX
CYLIECTBYET 1I€JIb — BBINOJIHEHHE HEKOTOPOI'O IJIaHa IOCTaBOK 'OTOBOM MPOJAYKIIMH ONpeAeaEéHHON
KOHCTPYKTUBHOM CJOXXHOCTH B 3aJJaHHblE CPOKM M C MHUHUMAJIbHO BO3MOXHBIMH 3aTpaTaMu
IIPOU3BOJICTBEHHBIX PECYPCOB.

B ynpaBneHun MHOroctaJuiHBIMH OOBEKTAMU IMPOM3BOACTBEHHOIO Ha3HAUYEHUs IIMPOKO
M3BECTHBI METOAONOrHK KomiuiekcHoro moaxoma MRP/CRP (Material/Capacity Requirements
Planning) u ERP (Enterprise Resource Planning) [8 — 12].

MRP/CRP — mMeTo10/10THsl IJIAHUPOBAHUSI MAaTEPHAIBHBIX U MPOM3BOJICTBEHHBIX PECYPCOB.
CymurHocts MeTononoru MRP cocrout B ompeneneHHMH KOHEYHON MOTPEOHOCTH B pecypcax Mo
JaHHBIM O00BEMHO-KaJIEHAAPHOTO IJIaHA MOCTAaBOK. KIIIOUEBBIM MOHSATHEM [aHHBIX METOJI0JIOTHi
ABJIAETCSA TOHSATHE 'pa3y3loBaHHE', TO €CThb NPUBEIEHUE JPEBOBHIHOIO COCTAaBAa BBIXOJHOTO
(cbopouHoro) Makera (M3AENH) K JUHEHHOMY CHHCKY, IO KOTOPOMY BO3MOXKHO TUIAHUPOBAHHE
NOTpeOHOCTH M COOCTBEHHO TPOM3BOJUTCA 3aKa3 BCIOMOTATEIbHBIX W KOMIUICKTYIOIIUX
MaTepuajoB WIM IUIAHUPOBAaHWE NPOU3BOJACTBA NIl BHYTpeHHero norpebinenus. IlnanupoBanue
noTpeOHOCTH B MPOU3BOACTBEHHBIX MOITHOCTIX (CRP) nmeer Gimskue (yHKIMOHAIBHBIE 337a4H,
HO BMECTO €IMHOTO IMOHSTHS COCTaBa M3JENUs ONEpPUPYET TAKUMH HEOIHOPOAHBIMHU MOHATHIMH,
Kak "oOpaOaTbiBatommii 1eHtp", "mammHa", "paboume pecypchl', BBHIY YEro TEXHUYECKU
peamu3anusi CRP Gomee cnmoxkna. JlaHHBIE MeETOOJIOTHMH OOBEIWHEHBI BBHUJY WX TECHOM
JIOTHYECKON CBSI3U B INIAHOBOM MEXaHU3ME.
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MHorocranuitHas oOciykuBatomias cucrema (puc. 1) mpencraBnseT co0oi COBOKYIHOCTh
KOMILIEKCOB 00pa0aThIBAIOIIUX PECYPCOB U CBs3€il MEXIy HHMM, IpEIHA3HAYEHHYIO IS
HapauleIbHO-IIOCIEA0BATEIBHOIO OLIIArOBOr0 MPeo0pa30BaHUsI HEKOTOPHIX HAOOPOB BXOIHBIX
MaTepUaIbHbIX WIM HH(POPMALMOHHBIX PECYpCOB B COOTBETCTBYIOIIME HAOOpBI BBIXOJHBIX

pecypcos.

MuorocraguiiHasi cucremMa

Kommuexke 1 > Kommiaekc 2 | Kommiaekc 3

A y

A 4

199d£5ad “x19g

Kommiexc 4 Kommiekce 5

A 4

199dA9ad “xg

Kommiexc 6 > KommJiexc 7

Puc. 1. Ilpumeprnas cmpykxmypa MHO20CMAOULIHOU CUCTEMbI.

CootBercTBHEe 00pabaTHIBAIONINX, BXOJHBIX, MPOMEXKYTOUYHBIX M BBIXOJHBIX OCHOBHBIX
pecypcoB cucTeMbl 3amaércsi TpadamMH  COCTaBa BBIXOJHBIX pPECYpCOB U3 BXOIHBIX H
MOCIIEIOBATEIHHOCTAMU OMUCAaHUM CTaauid 0O0pabOTKH BXOJHBIX PECYpPCOB 00pabaThIBAIOIIUMU
(TEXHOJIOTMYECKUMH MapLIPyTaMHU) AJIsl KaXKA0ro KOMILIEKCa.

OOpabatbiBatoniue pecypchl MPEACTaBIAIOT CcO00Ml  KOMIUIEKCHI  00palaThIBAIOIIETO
000pyZIOBaHUS M TIEPCOHAIA COOTBETCTBYIOWICH KBanM(UKALMU, CTPYIIIMPOBAHHBIC MO TEM WU
WHBIM OPTraHU3aIMOHHBIM 1 TEXHOJOTUYECKUM MPUHITUIIAM.

Komrmieke, B CBOIO 0uepesib, MOKET COCTOSITh M3 TIOJUNHEHHBIX KOMIUIEKCOB 000PYIOBaHUS
U T.J.

Cuctemy OT KOMIUIEKCA OTJIMYAeT TOJBKO CTENeHb CBOOOIBI BhIOOpa €M, T.€. BbIOOpa
KOJINYECTBA U CPOKOB OOpabOOTKM KOHEUHBIX BBIXOAHBIX pecypcoB. Llenu 1uisi KOMILIEKCOB, T.€.
KOJIMYECTBO U CPOKM OOpabOTKM BBIXOJIHBIX (IIPOMEXKYTOUHBIX) PECYPCOB, OIPEAESIOTCS
CUCTEMOI.

BxomHble, MpoMexyTOYHbIE M 00padaThIBAIOIINE PECYPCHI TOAPA3ICIIOTCS Ha OCHOBHEIE,
BCIIOMOTaTeNbHbIE M TPaHCHIOPTHBIE (Talm. 1).

Tab6muma Ne 1.

Pecypcsl
V3151 rpada cocTaBa BHIXOAHBIX O06paboTKka OCHOBHBIX
OcHoBHbIE
pecypcoB pecypcoB
DHepreTudeckue, MHCTpyMeHTallbHble, | OOpaboTka BCIioMOraTeabHbIX
BcnomorarenbHble
1aTopMeHHbIe, ((MHAHCOBBIE U T.II. pecypcoB
TpancnopTHbIE yCTpOWCTBa U TpaHCcnOpTUPOBKA OCHOBHBIX U
TpancniopTHbIE P p yerp p pTHp
000JI0YKH (Tapbl) BCIIOMOTaTENIbHBIX PECYPCOB

Kaxplii KoMIIIeKC, BXOIAIMIMA B MHOTOCTAJUIHYIO CHUCTEMY XapaKTepu3yeTcss Habopom
BXOJHBIX M BBIXOJIHBIX OCHOBHBIX PECYPCOB, TPAHCIIOPTHPYEMBIX IO KaXKI0M M3 CBA3HBIX LIENOYEK

(puc. 1), T.e. oTHOmIEHHEM M:N, VM,nell”. DTH OTHOLICHHSs ONMpPEACIATCs rpadamu cocTaBa

BBIXOJHBIX PECYPCOB CHUCTEMBI M JAIOT BO3MOXXHOCTh MOCTPOUTH KIACCHU(PHKAIINI0 KOMIUIEKCOB
MHOT'OCTAIUHON CUCTEMBI (Ta0II. 2).
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Tabmuma Ne 2.
Knaccudukanus KOMIUIEKCOB.
Kopg | OtHomieHue Knaccudukanus [Ipumeyanue
. . B pe3ynbraTe 06paboTKu Bce BXOJAHBIE OCHOBHbBIE
m:1 npu Arperupytouuit .
M m>1 (Merge) pecypchl IOJHUMAIOTCS HA OJJMH BEpXHUH y3e1 rpada
COCTaBa, CJIMBAsCh B OJIMH IIPOMEKYTOUHBII pecypc.
B pe3ynbraTe 00paboTKU KaXK bl BXOHON
. OCHOBHOI1 pecypc MOJHIUMAETCs Ha OJJUH BEPXHUN
P 1:1 [IpeoOpa3zyromiuii peeype ot A p
y3el rpada cocTaBa M MPeBpaIiaeTcs B OAUH
MIPOMEKYTOUYHBIN BBIXOJIHOU pecypc.
) . To xe, uyTo B P, HO B nanbHelemM o0padoTka
G m:m ['pynnupyrommi
pPECYpCOB MPOUCXOAUT KOMIUIEKTAMHU MO M IITYK.
B pe3ynbraTe 00paboTKH O1H BXOAHONH OCHOBHOM
= 1:n npu | OparMeHTUPYIOUIUIA pecypc MOAHUMAETCS HA OJJUH HIIK HECKOJIBKO
n>1 (Fork) BEPXHHX YPOBHEH rpada cocrasa, mopoxiaas N
MIPOMEKYTOUHBIX PECYPCOB.

Arperupyroniye KOMIUIEKCH XapaKTepHBI il 00pabOTKM OCHOBHBIX PECYPCOB BEpXHEH
yactu rpados coctasa. [IpeoOpasyromiye U TpynmUpyrOIUe KOMIUIEKCH COOTBETCTBYIOT CPEIHUM
ypoBHsM. DparMeHTHPYIOIIHE KOMIUIEKCHI 00pabaThIBaOT, KAaK IPAaBHIIO, OCHOBHBIC PECYPCHI
HWKHUX Y3JI0B rpadoB (HEOOXOAUMO OTMETHUTh, YTO Ui ITUX KOMIUIEKCOB 3a4acTyr0 XapaKTepHO
CIIOKHOE TIpe0Opa3oBaHUE eIMHUI] N3MEPECHHSI BXOIHBIX U BBIXOJIHBIX OCHOBHBIX PECYPCOB).

Kpome toro, kaxasiii komiuieke tuna M, P, G, F MoxeT nMeTb 0COOEHHOCTH, CBSI3aHHBIE C
obpaboTkoii cramuii (Cm. Tabmuiry 3).

Tab6muma Ne 3.
OC00EHHOCTH KOMILIEKCOB.

Oco0eHHOCTD Kon

. 3aIpenIeHbl 3

MesxcTaauitHbie ay3bl
pa3pelnieHsl np
3aIpenIeHbl u3
[IpepsiBanust 00pabOTKH cTaIUN

pa3penieHsbl up

. (duKcupoBaH ch

[Topsimok ciietoBaHus CTaIA

MIPOU3BOJIEH cn

OpnnoBpemMeHHast 00paboTKa CTaINK 711 HECKOJIBKUX | 3allpelleHa M3
OJINHAKOBBIX pecypcoB (MHOXECTBEHHasi 00paboTKa) | pa3pernieHa MDp

[TockonbKy M3BECTHO, YTO BEPXHUU YpOBEHb YIIpPaBJIEHUs corjacyeT U (opMUpYeT Leln
00paboTKM A1 HUKHMX YPOBHEW, M HUKHHE YPOBHHU (KOMIUIEKCHI) MOTYT BBIOMpaTh CTpaTeTHH
BBITTOJIHEHUS 3TUX IIeJIell caMOCTOSITENbHO, TO CIEIYET 0XKHJIaTh, YTO CYIIEeCTBYIOT 4x16 =64 Tuna
CTpaTeruil ynpaBieHUs KOMIUIEKCAMH, OIPEAEIIeMbIX OTHOIIEHUSIMH BXOJI-BBIX0 M:N (cM. TalJI.
2) 1 0cOOEHHOCTSIMU 00pabOTKH cTaauii (cM. Tabm. 3).

Orcioga cregyer 4YTO, Jr0Oble KOMIUIEKCHI € OJAMHAKOBBIMH  OTHOIICHUSMU U
0COOEHHOCTSIMM MOTYT HCIIOJIb30BaTh OJMHAKOBBIE CTpPATerMM U, €CIU OHH PACHOJIOKEHbI
MOCJIeIOBAaTEeIbHO HAa OJAHOW 0OpalaThIBarOMIEH IIEMOYKE, TO MOTYT OBITh OOBEAMHEHBI B OJIUH
KomIuiekc (Hanpumep, Kommexcst 2 u 3, puc. 1).

B MHorocranuiiHoil  cucreme  oOpaOaThIBaroIIM€  PEeCcypchl  IPYHNIUPYIOTCS B
MHOT'OCTaIMHBIE KOMIUIEKCH (pHc. 1) MO NpPUHIMIAM TEXHOJOTMYECKOW WIM MpeaMETHOU
3aMKHyTOCTH [13—15]. Bp1Oop mpuHIMNA TPYNIUPOBKU CYHIECTBEHHO BIUsAeT Ha 3()(PeKTUBHOCTH
paboTel cuCTeMbl. TEeXHOJOTMYEeCKH 3aMKHyTas TpYNIHPOBKAa MHUHHUMHU3HPYET 3aTpaTbl Ha
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OCHOBHBIE 00pabaThIBarOIIME PECypchl, Ha 0O0PabOTKY OOCITYKMBAIOIIMX PECYPCOB M CHUXKAET
TpeOOBaHUs K KBaIM(UKALMU MEPCOHANIA U 3aTPaThl HA €ro MOJArOTOBKY, a IPEAMETHO 3aMKHYTas
YIPOIIAeT AITOPUTMBI YIPABJICHUS U MUHMMHU3HUPYET TPAHCHOPTHBIE MyTH. B Hacrosiiee Bpems
BbIOOp NPUHIMNA TIPYNIUPOBKU MPOU3BOAUTCS MCXOIS M3 SMIUPUYECKUX COOOpaxkeHHH (10
aHAJIOTUY WM NTYTEM IOJIyYE€HHUS JTUIIEH3UOHHOM IPOEKTHON JOKYMEHTALIMH).

Bo3nukaer 3aaua co3iaHusl METOJ1a TPYIIIMPOBKH KOMILIEKCOB MHOI'OCTAaIUIHON CHUCTEMBI,
T.€. BBIOOpA MX TEXHOJIOTMYECKON HIIM MPEIMETHON 3aMKHYTOCTH.

C TOYKM 3peHMs IOCTaBIEHHOW 3ajauu rpad cOCTaBa KOHEUHBIX OCHOBHBIX BBIXOJHBIX

pecypcoB MOXKeT OBbITh IPEACTABJICH B BHJE MHOXECTBa y3JI0B aepeBa U = {Ui [ =1..|} U napou

TalJIH1I.
JIr0001ii y3e mpeIcTaBiIseTcs MHOKECTBOM

U, ={name;,u_tech,u_right_name,u_low _level }
rie:
name, — HauMeHOBaHUE (KOJ) BBIXOAHOT0, IPOMEXKYTOUHOT'O WIIM BXOJHOTO PECypca;
U _tech — yka3sarenb Ha 3J1€MEHT TaOJIUIbI BUIOB 00pabOTKH;
u_right _name, — yka3areib Ha «IIpaBoro cOCeaa;
u_low _level, — yka3arens Ha «iepBoro pedéHkay;

| — KonMYecTBO y3I10B.
Kaxnplit HOBBIH y3en rpacda (name, ) mopokaaeTcs CMEHOH BUia 00paboTKy.

Jlist MCKITFOUeHHMST TyOIMPOBAHUS TIO/IJICPEBHEB IPUMEHSIETCS CIICTYIONIEe TIPABUIIO:

Ecim EIUi,Uj eU;i=ji, jel.l TaKue, 4TO name, = name, TO

u_low_level, =u_low _level;.

I'pad cocraBa nomonHseTcs ABYMS TaOIHIIaAMHU:

- TaGnuua BUI0B 00paboTkH V, CO CTPOKOIA:

{u_tech, tech. — Bunx ob6paborkwu, (0,,0,,0,,0,) — KOABI OCOOCHHOCTEH W3 TadIMIBI 3,
U_ gr, — yKa3aTelb TpYIIbl BUAOB)};

- Tabimua rpynnupoBKy BUIOB 00paboTKu V; €O CTPOKON:

{u_gr, gr, —rpynna, p, =0v1 — npu3HaK HECOBMECTUMOCTH C JAPYTHMH IPYIIIAMH BUJIOB

00paboTKu}.

I'padp MakpoCTpyKTyphl MHOTOCTaJMHHON cucTeMbl (cM. puc. 1) sBiserca oprpadgom c
y3JlaMH, COOTBETCTBYIOLIMMM KOMIUIEKCAM W JyI'aMU HaIpaBJICHMs JIBUKEHUS PECYPCOB MEXKIY
HUMH U TpejicTaBiIsieTcss MHOKecTBOM y3510B W u ayr E:

r, ={W,E}.

[TocTpouM KBaJpaTHYI0 MATpHIly CMEXKHOCTH E HEKOTOpOro MpOMekKyTOYHOro rpada

W' ={u_tech €U, cU |i=1..1} B Buje TabnuupL:

Tabnuma E .
u_tech, u_tech, e u_tech,
u_tech 0
u_tech, 0
u_tech, 0

Copepxumoe siueek Ta0uIbl E onpenensiercs BoIpakeHUsIMU:
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u_tech;,u_tech;,| J(k; v0,(name,,name;) v (2,2)) ¢ rae:
i

name €U, cU u name; eU f cU — HauMEeHOBaHUS COOTBETCTBYIOIIUX BBIXOJHBIX
pecypcos;
k1, J €1..] — konnyecTBO (KPaTHOCTH) OHOMMEHHBIX CBA3EH;

& 03HAYACT, YTO COOTBETCTBYIOIIHE BH b 00paOOTKH HE CBA3AHBI APYT C APYTOM.
Slcno, uto npu i=jel.l k, =0 u, coorserctsenno, J(0,,2) =D, 1.e. matpuna E
il

HMEET HYJIEBYIO INIABHYIO TUArOHalb.

Ecnu npu o6xozne rpaga U crepa-HanpaBo W CBEPXY-BHHU3, MOJNydeHHas B Tabmuue E
MaTpulla HE BEPXHE-TPEYrojbHA, TO 3TO O3HAYAET, YTO B MAKPOCTPYKTYpPE CHCTEMBI OYIyT
CYyIIIECTBOBATh METJIH, T.€. OyAeT HApYIICH MPHUHIUI MPSIMOTOYHOCTH 0OpaboTku [13,15]. B atom
cllyyae >KeJaTelbHO, HO He 00s3aTeNbHO, M3MEHUTHh BUABI 00pabOTKH, CO3AAIONIUE NETIH, H
MOBTOPUTH MPOLIECC TOCTPOEHUS TaOJIUIIBL.

JanpHeimme maru MeToJa TPYNIUPOBKM KOMIUIEKCOB MHOIOCTAIUHHOM CHCTEMBI C
TIOMOIIBIO TaOMHIBl E - 3aKII04YaroTcs B CIeyIONEM:

- Ocobennoctu 0bpaboTku (0;,0,,0,,0,) BHOCATCA B Tabauily V, sKkcnepramu B 00JacTH
COOTBETCTBYIOLIMX TEXHOJIOIMH MO JaHHBIM TaOIMIIbI 3.

- ABTOMAaTHYECKU OINPENENSIOTCS TUIBI KOMIUIEKCOB M:N M3 TaOMuIbl 2 CIeIyIOLUM
obpa3zom:

- Ecim crpoka MaTpuisl E MMeeT HECKONBKO HEMYCTBIX SYEEK, TO COOTBETCTBYIOITMI
KOMILIEKC SIBJISICTCS arperupyroumm (tut M).

- Eciu cTpoka Matpuibl E MMeeT TONBKO OJHY HEMyCTYIO sueiiKy M B MHOYKECTBE
U(kij,(namei,namej)) BCe Name; paBHbl Mek1y COOOH, TO COOTBETCTBYIOIUMI KOMIUICKC

U]
siBIsieTcs: pparMeHTupyronmM (turn F).

- Ecmm crpoka marpuusl E  mMmeeT TONBKO OZHY HEMyCTYHO SMEHKY MW Bce Name,
pa3aMyYHbI, TO COOTBETCTBYIOIIMM KOMIUJIEKC SBJSETCS MPeoOpasyloluM WIH TPyNIHPYIOIIUM
(tumer P u G).

- Eciu crpoka Matpunbl E MMeeT TONBKO OJIHY HEMyCTYIO sueiiKy W He BCe, a TONBKO
HEKOTOpbIe NAaMe; COBMAJai0T, TO COOTBETCTBYIOLIMN KOMIUIEKC B pa30MBaeTCsi Ha HEOOXOAMMOE
KOJIM4eCTBO (hparmeHTHpyIomuX (tun F), mpeoOpasyrommx u/unu rponupyromux (tunsl P u G)

KOMIIJICKCOB, ITOCKOJIbKY CMCHIMBAHUC THUIIOB BHYTPU OAHOI'O KOMIUICKCAa HCKCEIIATCIIBHO M3 3a
YCIIOXHCHUA OpraHu3anun I[aJ'IBHel\/’IIHGFO YIIpaBJICHUA.

- Kommekchl B cTpokax Tabiaunpsl E, ubd Buasl obpaGoTku U_tech B TaGmuue
TPYNIIIMPOBKK BUIOB 00paboTKM V, HMMEIOT NPU3HAK HECOBMECTUMOCTH C IPYTMMHU TPYIIIAMH U
KOMIUIEKCBI, Y KOTOPBIX Zkij > K, rne K- o0rmiee KOJTUYEeCTBO OCHOBHBIX BBIXOJHBIX PECYpPCOB

u

ij
(BepuinH) B rpade coctaBa U, pa3memarorcs B rpade MakpOCTPYKTYpbl, KaKk TEXHOJOTMYECKU
3aMKHYTEHIE.

- Kommuekcsl, pacriosokeHHbIe B OCTAIBHBIX CTPOKaX SBJISIOTCSA MPEIMETHO 3aMKHYTBIMU
u, ipu k; >1, pasOuBarorcs Ha K; OIMHAKOBBIX KOMIUIEKCOB, PACTIONOXKEHHBIX HA Pa3IHYHBIX

00pabaThIBarOIMX LENOYKaX B COOTBETCTBUM C TapaMu Name,, name i

- TexHoIOrn4ecKu 3aMKHYTBIC KOMINICKCHI, MMPHUHAJIC)KAIIUEC OJWHAKOBBIM TI'pYyIIIaM
BUJ0B TEXHOJIOT Uit grk EVg 06’LC,Z[I/IH$IIOTCH B Oosce KPYIHLIC KOMITJICKCEI.
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- IlpeameTHO 3aMKHYTHIE KOMIUIEKCHI, PACTIOJIOKEHHBIC TOCIEIOBATEIILHO U HMEIOIINE
OJIMHAKOBBIC THIBI OTHOLIEHWH, OCOOEHHOCTHM ¥ TPYIMIbl BHUJIOB OOpaOOTKH, MOTYT OBITh
OOBETMHEHBI B OJIMH 00JIee KPYITHBIA KOMITICKC.

- Ecmm mpenMeTHO 3aMKHYThIE KOMILICKCHI PACIOJIOXKEHBI Ha OJHOW IENOYKe He

TIOCJIEI0BATENBHO, HO MPUHAIEKAT OAHOH Tpynne BUAOB 00paboTKu B Tabauue V, U HMEIOT
ocobeHHOCTh (*,*, cm), T.e. TMOPSAAOK CIICOBAHUSA CTaauii TPOU3BOJICH, TO OHHU TaKKe
O0BETMHSIFOTCS B OAMH 00JIee KPYITHBIM KOMILICKC.

Ilpu o06bennHEHHH KOMIUIEKCOB HEOOXOIMMO yYHMTBIBATH, YTO NAMe;,Name; BHYTPEHHHX

KOMIUIEKCOB CTAHOBATCS HEJOCTYIHBIMHU Ui YIpPaBJIEHUS Ha YpOBHE COOCTBEHHO CHCTEMbI U
uHpopmMalnua CcooTBeTCTBYIOLIEH wactu rpada coctaBa U gomkHa OBITH NEpeHECEHAa BHYTPh
MH(POPMAIIMOHHOTO ONHCAHUS 00bETMHEHHOTO KOMILJIEKCA.

[locne mpoBedeHust >TMX omepamuii Han Tabnuieil E  reHepupyercss MakpocTpyKTypa
MHOrocraauiiHoi cutemsl I, = {W, E} , THe:

W :{(Ki,Si) | :1..R}; (1)

K, — ycl0BHOE HaUMEHOBaHUE KOMILIEKCA,

S, — crucok BUI0B 00pabOTKHM OCHOBHBIX PECYPCOB U UX TPYIII,

R — KONMYeCcTBO CTPOK MATpHILl E Tocie Becex pasOuenuii u 00beIHHeHH il

E ={(K list_in;,list_out,)|i =1..R} (2)

list _in, — crimcok BXOHBIX IPOMEKYTOYHBIX OCHOBHBIX PECYPCOB,

list _out, — ciucoK BBIXOHBIX IIPOMEKYTOYHBIX OCHOBHBIX PECYPCOB.

[To unbopMalmu, coaepkamieiicss B MHOXKeCTBax | W 2, NPOU3BOJMTCS BU3yalIU3allus
MakpOCTPYKTYpsl [, cpencTBammu, aHanmornyHbIMU makeTy Visio (ViSio.mvps.org) u pa3paboTuuKy

IIPEAOCTABIIAECTCS BO3MOXKHOCTh U3MEHHUTh YCIOBHBIE HAMMEHOBAHUS KOMIUIEKCOB Ha T€, KOTOPBIE
OyZAyT UCIONB30BaThCS B JAlbHEHIIEM M OTKOPPEKTHPOBATh MX B3aMMOIIOJOXKEHUE, HE Hapyluas
IIOCTPOEHHBIX CBA3€H U cOOII0asi MPUHIUI MPSIMOTOYHOCTH 00padaThIBAIOIINX IIETIOYEK.

B kauecTtBe BBIBOJOB U Ul WIIIOCTPALUU IPENIIOKEHHOIO METOJA, HWXKE IPUBOJUTCS
HECKOJIBKO IPOCTBIX IPUMEPOB €r0 UCIIOIb30BAHMS.

MHuorocraauiinass cucremMa (THIA «KOJJIEIXK») 00padOKH IBYX BHI0OB BBIXOJAHBIX
OCHOBHBIX PecypcoB:

3a HEOCTaTKOM MecTa B 00bEME JTaHHOM CTaThU PACCMOTPUM TOJBKO OJIMH U3 CEMECTPOB
IS IBYX Y4€OHBIX CeHUaIbHOCTEH U HECKOJIBKUX JUCLUIUINH.

- Bbakanasp no crenuanbHOCTH «MaTeMeTHKa» 4-i1 cemecTp 00y4eHus;

- bakanaBp no cneunanbHOCTH «MH(pOpMaTHKa» 4-i ceMecTp 00yUYeHHUsI.

Ha3BaHusi BBIXOAHBIX, IPOMEKYTOYHBIX U BXOJHBIX PeCypCOB:

Bb4m — GakanaBp MaTeMaTHKH 1ociie 4-To cemecTpa 00ydeHusl.

b4u — 6axanaBp uHpopMaTuku mocie 4-ro cemectpa o0yueHusl.

B3m.i — OakanaBp MaTreMaTHUKH TOCIe 3-TO CEMeCTpa M OCBOCHUS - JUCHUILIMHBI 4-TO
ceMecTpa.

B3u.i — GakanaBp mHpoOpMaTHKK mocie 3-ro ceMecTpa U OCBOCHUS I-i AUCHMIUIMHBI 4-TO
ceMecTpa.

Bb3m — OakanaBp MaTeMaTHKH 1ociie 3-To cemecTpa 00ydeHusl.

b3u — GakanaBp nuHpOpMaTUKH TIOCIIE 3-TO CeMeCTpa 00yUeHHS.
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I'pa¢d cocTtaBa 0CHOBHBIX BBIXOJHBIX pecypcoB U OCHOBBIBAeTCS HAa YTBEPKIEHHBIX
YUYeOHBIX IJIaHAX:
I

! :

! 1

v v
b4mMm, ceccus 4Mm »b4u, ceccusa 4u

I

b3u.4, Cuct. mporp.

b3m.4, lud reom @

b3Mm.3, Mart. ananu3 @ l

%
%
- 5303, Mar, anamis | )
%
%

%R !

b3u.2, ®@i3. Bocr.

b3Mm.2, dus. BoCI.

b3Mm.1 UH. a3BIK. @

b3u.1, UH. 13bIK.

________________ == 1

KomunuecTBo BX0/10B rpaha K =2.

Matpuna cMesxkHocTH E :

— :
Cec. 4m | Cec. 4u Hnd Cucr. MaT.- dis. In.
rcoM nporp | aHami3 | BHUXOB MOBa
b4wm.,
0 b3m.4
b4u.,
: 0 b3n.4
b3m 4,
’ 0 b3m.3
b3u.4,
’ : b3u.3
b3m.3,
b3m.2
* 0 b3u.3,
B3u.2
b3m.2,
B3m.1
’ 0 b3u.2,
B3u.1
0 0

* — Bu 00pabOTKH, TOMEUEHHBIN, KaK HECOBMECTHMBIN C IPYTUMH BHIaMHU
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CrpyKTypa cucTEMBI IIOCIIE IPUMEHEHHUSI METOJa TPYNITUPOBKU KOMIUIEKCOB:

I'eomeTpis
b4m
b3m
mTTTTT T T T
i Jexkanar | Mar. Di3. Ino3. moBa. Jdexkanar
! .
| ! aHaJi3 BHXOBaHHSA
! 1
Bb3u b4n
IIporpamyBanHs

Bce xomiiekchl KJ'IaCCI/I(i)I/II_II/Ipy}OTCH Kak

| P | 1:1 | IlpeoGpasyrommii | nans yueGHbIX rpynn |
WM
| G | m:m | I'pynmupyloumit | ana akajemudeckux rpynm |

U UMEIOT 0COOCHHOCTH, CBSI3aHHbIE ¢ 00Pa0OTKON CTaaui: Mp, Up, CI, Mp
(cm. Tabmuie 2, 3).

MmuorocraauniiHasi cucreMa (THIIA «IEHTP yNpaBJeHUsl MoaéTaMu») HHGOPMAMOHHI
00padoku ABYX BUAOB BHIXOJAHBIX OCHOBHBIX pPeCypcoB:
— KaJp yNpaBIAIOLMIUX BO3ACUCTBUH I T€OCTALMOHAPHOIO CITyTHUKA CBSA3H,
— KaJp yNpaBIIAIOUINX BO3ACUCTBUHN Ul METEO CITyTHUKA.

Ha3Banus BbIXOJHBIX, IPOMEKYTOYHBIX M BXOJAHBIX PeCypPCOB:
KyBc — nmaker kagpa ynpasisolUX BO3IEHCTBUIN CIIyTHUKA CBA3H,
KyBM — naker kaapa ynpasisoIUX BO3AEHCTBUA METEO CITYTHUKA;
VYcc — kaap ynpaBIsOIUX BO3AEHCTBUN CIIlyTHUKA CBA3H;

VYMC — KaJp yIpasisOMKX BO3IEHCTBUIM METEO CITYTHUKA;

YMJ — ynipaBieHHE MapIIEBbIMU IBUTaTENSIMY;

VY10 — ynpasiieHue ABUraTeIsIMU OpUEHTAIUY;

VYcb — ynpaBieHue coJIHeUHbIMU OaTapesMu;

VYna — ynpasiieHHe TPUEMO-TIEPEIAIOIIEH aHTEHHOM;

V¢ — ynpasnenue hoTokamepoii;

[Tk — moka3aHus cCUCTEMBI CIEXKEHUS 32 OpOUTOI;

Jlo — noka3aHusi TMPOCKOIIOB OPUEHTALNY;

Jc6 — mokazaHusl JaTYMKOB COTHEUHBIX OaTapei;

Jlna — noxa3aHus 1aTYMKOB MPUEMO-TIEPENAOLIEN AaHTEHHBI;

Jd — nokazanus qaTyukoB (OTOKAMEPHI;

Ktc — kaznp TenemeTpun CIiyTHUKA CBS3H;

K1™ — kaip TenemeTpun MeTeo CIyTHHKA.
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I'pa¢ coctaBa 0CHOBHBIX BBIXOJAHBIX pecypcoB U :

KyBc, oTpaBka

Y

KyBM, oTnipaBka

%)

Ycc, coopka c.

%)

y

YMc, coopka

%)

M.

? ~
&
<

Ycce, coopka c.

Y, pacu. ynp.

(doroxamepoit

%)

;

v 1
Vi, pemr, b Y 10, anamus V6, ananus Via, aHanus |
, penr. aud.
Vp-ii 1 yrIp . [TMPOCKOIIOB 1 . |1aTYrKOB COJH. aTYNKOB @
MADIIL. JBHT yTp. JBUL. GaTapeii u ynp. AHTCHBI U YIIp.
- - OpHUCHTAIl
[I1aT. JIBUT. [I1AT. JIBUT.

'

/10, n3BJIEY

%)

/1cO, n3Bed.

%)

A 4
[k, mpuém un.

Jla, u3Bjey.

%)

%)

v

OT CHCT. "
Ktc, mpuém c. .
CIICKEHUS b @ /L, usprey @
¥ |
% v
Krm, mpuém M. | (/]
KonnuecTtBo Bxom0B rpaga K =2.
MaTpuna cMexHOCTH E
Ortn-|Coopka |Coopka |Pacu. Peur. |\ Ananu| Ananis| Anais Hprem N ITpuém
nud. | TUPO | COJH. |aHTEHBI | W3BIeY und. |([Ipuéwm c.
paB c. M. Yo M.
yp. | ckom | Oarp CJICIKEH.
1 2 3 4 5 6 7 8 9 10 11 12
Kygc, | Kysm,
110 VYee YnMme
Vee, | Yee, Ve, Ve,
2 0 Yma | Yoo VYco Ymna
(2mr) | (2mt) | (2mr) | (2mrT)
VMc,
3 0 Vb
4 0 Yo, A
Vwma, Ik
° 0 (2mT)
Vo, o
6 L (2mT)
Yo, [co
! Y (2mT)
8 0 Vma, lna
(2mT)
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1 2 3 4 5 6 7 8 9 10 11 12
Jo, Ktc
(2mmT)
Jc6, Ktc
9 L (2mmT)
Jma, Ktc
(2mt)
10 0
0 Ktc, KM
H 1. K
12 0

CrpyKTypa cuCTEMBI IIOCIIE IPUMEHEHUSI METOJa TPYNIIUPOBKU KOMIUIEKCOB:

Kysc
Krc
2.Ilpuém kaapos 4. Vnp. 6. Coopka u
_ TeJleMeTPHH H Maput. ABHT. 0THpaBKa
1. Ilpuém und. NMOAr0TOBKA KaJApoB
OT CHCT. nHGOPMALUH ISt ynpaBJieHust
CIIC)KEHUS pacuéToB 5. Yup. —
BCIIOM. Ilar.
Knt JUBMT.
! Kysm
3. Yup.
(poroxamepoii

Kommexcsr 1, 3, 4, 5 kxnaccu@uIupyroTcs Kak

| P

| 1:1 | Mpeobpasyrommii |

U UMEIOT 0COOCHHOCTH, CBA3aHHbBIE C 00pabOTKON cTanuid: mp, up, ch, M3
Kommiekc 2 knaccupuimpyercs Kaxk

1:n npu dparMeHTUPYIOLIUI
n>1 (Fork)

Y UMeeT 0COOEHHOCTH, CBsI3aHHBIE ¢ 00pabOTKOM cTaauii: mp, up, cd, M3
Kommeke 6 knaccupunupyercs Kak

M

m:1 opu Arperupyrommi
m>1 (Merge)

U UMeeT 0COOEHHOCTH, CBsI3aHHbIE ¢ 00pabOTKOI cTaauii: mp, up, cd, M3
(cm. Tabmuiet 2, 3).

MHorocraaniiHasi cucTeMa MeXaHN4eCcKoi 00padoky IBYX BUA0OB OCHOBHBIX PeCypCoOB:

— VYnakoBKa 3aKalIEHHBIX O0JITOB B cOOpE ¢ raifkoil u 1m1ai0oii;
— YnakoBKa ChIPBIX OOJITOB.
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Ha3Banus BBIXO/IHBIX, MPOMEKYTOYHBIX U BXOAHBIX PECYpPCOB:

VY6c — ynakoBka Kajn€HHBIX 00JITOB B cOOpe
VYOt — yrnakoBKa ChIPbIX OOJITOB
bc — 6onT B cOope

K — xopobka

b3 — Oont 3akanéHHbII

bt — Gont mocne TokapHoii 006pad

I" — ratika
I — maiiba

I16 — mpytok 500Mm
IIr — npytok 250MMm

JI — nmucr 50*50
Kp — xapToH B TOHHax
IIT — mpyTOK B TOHHaX

JIT — nucT B TOHHAX

I'pa¢ cocraBa 0CHOBHBIX BBIXOJHBIX pecypcoB U :

YVOc, yrmak
7 »(YOT, ymak @
v 7~
bc, coopka »|K,3aroToB @ l i
b, Tokapn K, 3aroros
7~
P,
b3, TepmMo »[", TOKapH » (11, mramn | ()
i ~
v v 3D
b1, ToKapH [Ir, 3aroros J1, 3aroToB
. A—S
[10, 3aroToB Kp, cHabd JIt, cHab
l ,
v %, %
[IT, cHao @ @

A 4
X

%

KonuyectBo Bx0710B rpadpa K =2.
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Matpuna cMeskHocTH E

yrak coopka | Tepmo™* | TokapH | mTami 3aroToB cHab
1 2 3 4 5 6 7
1 0 | yoe,6c | 0 | yorer | 0 -‘;66‘;‘; 0
2 0 0 0c,03 oc,r oc, 11 0 0
3 0 0 0 03,0T 0 0 0
4 0 0 0 0 o | Omuo@mm); 0

I,IIT;
5 0 0 0 0 0 1,1 0
K, Kp(211T)
6 0 0 0 0 0 0 10, nr(2m)
T, IT

J,IT

7 0 0 0 0 0 0 0

* — BuJ 00pabOTKH, TOMEYCHHBIH, KaK HECOBMECTUMBIH C IPYTHUMHU BUIaMHU

CrpyKTypa cucTeMbl I0CJI€ IPUMEHEHUS METO/1a TPYNIUPOBKU KOMILIEKCOB:

5.Tepmo- B
obpaboTka
|
3.06paboTka
TOKapHas 6.C6oD-
[IpyTok, muct a P vec
1.Cnabxenue 2.3aro- - 4.IltamnoBka
Kapron TOBKa Yor

Kommnexkcsr 1, 3, 4, 5 knaccupuuupyorces Kak

| P | 1:1 | Mpeobpasyrommii |

Y UMEIOT 0COOCHHOCTH, CBSI3aHHBIE C 00pabOTKOM cTaauii: 13, u3, ¢, M3
Kommeke 2 knaccupunupyercs Kak

1:n npu
n>1

®parMeHTHPYIOIIUI
(Fork)

U UMEeT 0COOEHHOCTH, CBSI3aHHbIE ¢ 00paboTKOM cTaauii: m3, u3, cd, M3
Kommuiekc 6 knaccuduimpyercs Kak

m:1 npu
m>1

Arperupyrommit

M (Merge)

¥ UMeeT 0COOCHHOCTH, CBSI3aHHBIE ¢ 00pa0OTKOM cTaauii: m3, u3, ¢, M3
(cM. Tabmuie 2, 3).
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AUSTRIAN — UKRAINIAN PROJECT CENREC AS EXAMPLE OF
INFORMATION SUPPORT OF ACTIVITY OF INTERNATIONAL
SCIENTIFIC COMMUNITY.

Kartashova E.
J. Kepler University
Lvov M.
Kherson State University

In the paper the problem of informational support and international scientific activity and
cooperation of a few research groups working in the same scientific area is considered. Each such
group includes scientific adviser, collaborators, postgraduate and master students. The problem
consists in effective support of its collaboration. As an example of support environment of joint
scientific activity we consider the portal CENREC, developing in the frame of joint project of
research institute of symbolic computations of J. Kepler University (Linz, Austria) http://risc.uni-
linz.ac.at/ and research institute of information technologies of Kherson State University (Ukraine).
The project was initiated by authors in 2008. Since 2009 the project is supported by ministers of
science and education of Austria and Ukraine.

Key words: scientific activity, international scientific cooperation, Information and
Communication Technologies.

Introduction

Development of modern informational-communicational means for supporting of scientific
and educational activity is one of key technological problems for improving of effectiveness of
processes of scientific and educational activity. In [18] the approach to solve this problem, based on
specificity of organization forms of educational process depending on the qualification level of
educational institution and students is considered.

One of the highest levels in hierarchy of educational institutions is the level of postgraduate
and master programs. The postgraduate and master students are future specialists of higher
qualification.

The specialist of higher qualification must be qualified for job, requiring the research and
leader competences, analytical skills of process and phenomena and abilities to make necessary
decisions. As a rule, this specialist has already selected the research issue and scientific advisor. He
works in the staff of research group and trains by himself.

The most important role plays the integration of this specialist in the international scientific
community. All these specific requirements should be transformed into users’ requirements to
correspond software — integrated environment supported this kind of education.

This specific proposal of users requirements addresses the following objectives within the
scope of Austrian-Ukrainian scientific cooperation: Information technology. It is based on an
activity that is (on the Austrian side) funded by an FWF project P20164-N18 since October 2007
and on a subsequently developed informal cooperation with the Ukrainian side. By this joint work,
already first results have emerged (http://cenrec.risc.uni-linz.ac.at). The purpose of this proposal is
to further strengthen this cooperation by receiving support for (currently not yet funded) regular
mutual visits of the project participants. Since many of the participants are students, this also raises
the possibility for pursuing commonly supervised (diploma and potentially also PhD) theses.

1. Research project CENREC: requirements for content

The main goal of the project CENREC will be to create a Web portal for a virtual CEntre
for Nonlinear REsonance Computations (CENREC) as an international open-source information
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resource in one of the most important and vastly developing area of modern nonlinear dynamics
(ND) — nonlinear resonances. CENREC will contain the following:

1. A MediaWiki-based hypertext encyclopedia provides a survey on the main subjects of
the field with cross-linked articles that include references to the electronic bibliography and to
executable software.

2. An electronically indexed and searchable bibliography which collects literature in the
field in the form of bibliographic data, abstracts, links to electronic documents (if freely available)
respectively links to the corresponding entries in the digital libraries of the respective publishers.

3. A collection of executable symbolic methods accessible via web interfaces that allow
users of the portal to submit via conventional web browsers input data and retrieve result data as
text and/or graphics.

4. An international ND Forum to maintain contacts with the ND groups, running regular
advertisements by Email, on the Internet, etc. that will provide high quality content and good
promotion of the Web portal.

A preliminary version of the CENREC structure can be found at: http://cenrec.risc.uni-
linz.ac.at/portal/.

International cooperation with groups of Prof. S. Nazarenko (Warwick Math. School,
University of Warwick, UK), and Prof. I. Procaccia (Weizmann Institute for Sciences, Rehovot,
Israel) is on the way; links:

http://www2.warwick.ac.uk/fac/sci/maths/people/staff/Sergey Nazarenko/

http://www.weizmann.ac.il/chemphys/cfprocac/home.html.

Cooperation with other international groups on nonlinear dynamics is planned.

Users Requiremente
RISC Content Managment

Portal CENREC

e Encyclopedia

Y

Development, Support
Managment

RIIT e Bibliography

e Forum

\ 4

Using

»| ® Subject oriented

International Groups Software

—

Fig.1 Users of Portal CENREC

1.1. Scientific background of Subject Domain

Resonance is a common thread which runs through almost every branch of physics, without
resonance we wouldn't have radio, television, music, etc. Resonance causes an object to oscillate,
sometimes the oscillation is easy to see (vibration in a guitar string), but sometimes this is
impossible without measuring instruments (electrons in an electrical circuit). While linear
resonances in different physical systems are comparatively well studied, to compute characteristics
of nonlinear resonances and to predict their properties is quite a nontrivial problem, even in the one-
dimensional case. Thus, the notorious Fermi-Pasta-Ulam numerical experiments with a nonlinear
1D-string (carried out more then 50 years ago) are still not fully understood. Nonlinear waves in
continuous 2D-media like ocean, space, atmosphere, plasma, etc. are well studied in the frame of
statistical wave turbulence theory (WTT) and provide a sound basis for qualitative and sometimes
also quantitative analysis of corresponding physical systems, provided that discrete nonlinear
resonances are explicitly excluded from the consideration.

In the last decades it has become increasingly clear, that in the majority of the laboratory
experiments and numerical simulations of nonlinear dispersive wave systems, the discreteness of
the wave-number space remains an important factor which causes the system to behave completely
differently from the predictions of the classical WTT based on the continuous (infinite-box) limit.
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The most surprising fact is that some regularity, characteristic of small number of modes, often
persists in much larger and even infinite wave sets, and sometimes such regular motions happily
coexist with emerging chaotic behavior. In the other words, resonant interactions among a relatively
few selected discrete modes remain at least as important as statistical evolution of the remaining
vast majority of the modes. Although the theory of nonlinear resonances has been intensively
developed over the last few decades, the results are scattered in numerous papers treating specific
application areas and using specific terminologies unknown even to physicists and mathematicians
working in nearby areas. On the other hand, many existing results are completely algorithmic and
can be used as a base for developing some symbolic programming packages dealing with the
problems of nonlinear dynamics as well as in numerous applications demanding a deep knowledge
of differential equations. The present online mathematical encyclopedias (Wikipedia, Mathworld)
have practically no coverage of this area. In addition they do not possess the most important
property for a user — interactivity, i.e. there is no suitable software and other services; all this will
make CENREC portal a unique learning and development environment.

1.2. Project objectives

The main goals of the project CENREC are to

I. Create an integrated learning environment to support university courses on the various
aspects of nonlinear dynamics (ND); in particular, the special course “Nonlinear resonances: theory,
computations, applications” held at RISC since 2006;

I1. Establish CENREC as a central resource for the international community in the novel
and fast developing area of nonlinear resonances;

I11. Attract a critical mass of contributors to ensure a dynamic, volunteer-based Web-portal
in the long term.

The heterogeneous nature of the various scientific problems to be solved makes the project
CENREC a very challenging task indeed. The first group of problems is connected with
developing the unified theory of nonlinear resonances, elaborating the standard terminology in the
area, classifying the resonant systems due to the form of their dynamical systems, pointing out
important application areas of this theory, selecting significant examples (both from educational and
scientific point of view) to demonstrate possibilities of the existing methods and software, etc. The
second group of problems has to do with the design and implementation of symbolic algorithms as
a user-friendly program package embedded into a specially developed open Web-platform, based
on the corresponding scientific infrastructure. Open Web-platform based systems form a vital
infrastructural tool in areas of modern academic and commercial research, with important
applications in mathematics, physics, computer science, engineering and other technical disciplines.
The project will improve the international technical and informational cooperation between
educational institutions, academic researchers and application groups in the area of nonlinear
resonances. RISC is an internationally renowned scientific institution in the field of symbolic
computation field and also the place where this research area was first recognized as a separate
branch of nonlinear science, corresponding mathematical methods were developed and
implemented into symbolical program packages. RIIT is a prominent Ukrainian establishment in the
area of educational software tools approved by Ukrainian Ministry of Education and Science and
used all over the country. The collaboration of these two institutions will help to bring together the
competences needed for achieving the main goals of the project CENREC.

1.3. Brief description of the project subjects

Part 1: portal content

A classification of nonlinear resonances

The classification will be based on 1) the form of dispersion function, and 2) the order of
nonlinearity in the corresponding evolutionary dispersive PDEs. Outgoing from this classification
we are endeavoring to describe classes of nonlinear PDEs with similar structure of resonance sets
thus developing further the methods of [7], [8]. To compute resonance sets we are going to extend
the g-class method [2] to PDEs with nonlinearity of order more than 3. We are going to expand the
construction of all non-isomorphic clusters of the topological structure of a resonance set [7] to the
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4-term resonance systems. This classification, together with a few dozen of expertly chosen
physically relevant examples [1], [6], [8], will form the kernel of the future encyclopedia.

Symbolical software

Originally, methods to compute nonlinear resonances have been implemented numerically
[3], [4], [5]. These methods enable computation of resonance sets only while we are interested in
the coefficients of dynamical systems and, eventually, in the rational parameterizations of resonance
manifolds which can only be achieved symbolically. Therefore we need symbolical program
packages to that effect. First steps in this direction [7], [9] show (implementation has been done in
Mathematica) that the g-class method is fast enough to compute the desired solutions in physically
relevant domains in reasonable time. On the other hand, as it has been demonstrated in [9], some
bugs in Mathematica do not allow computing dynamical coefficients symbolically. Concerning
parameterization, a few days of computation in Mathematica for one specific example did not yield
any results. The same problem treated with Maple produced only trivial solution and with Singular
— some weird partial parameterization. We are going to try the employment of the original APS
package developed by our Ukrainian partners [9], [11] to this end.

Part 2: Content management

A Web-based infrastructure is developed that provides easy to use, portable, and in
particular location-independent access to the CENREC. For the typical user, the access interface is
simply a Web browser which connects to a Web portal that on the one hand displays encyclopedia,
bibliography, data sets, and various online services. The user may invoke some of these services on
the equation and then gets its result displayed. However, this portal is actually only the frontend of a
complex Web service infrastructure which consists of the following components:

A language for building Web interfaces to mathematical software

The goal of this work is to build a generic framework for publishing mathematical software
(written in systems like Mathematica, or APS, or in a general-purpose programming language) as
web applications with which humans interact by conventional browsers. The core of this framework
is a simple XML-based language; this language describes the dataflow of an application which
consists of invocations of computer algebra methods and interactions with the user (input through
web forms and output as web pages with embedded text, MathML formulas, or generated images).
The language shall be compiled to say PHP-enhanced HTML pages that implement the user
interface and invoke mathematical software to perform the actual computations. A comfortable
programming and publishing framework that makes it comparatively easy for a mathematician to
develop a new solution method in one of the major mathematical software systems, wrap it as a web
service and describe it for the use in CENREC. Theoretical approach presented in [10], [11] will be
used; an example of its application can be found here:

http://apache2.risc.uni-linz.ac.at/schreiner/DiscreteWaveTurbulence/)

Formal specification and verification of the software

To achieve the goals of the project, various problems of formal specification and verification
of the software, especially third-party software, should be solved.

General analysis

The computer algebra system APS, developed by Ukrainian collaborators, has to be
expanded to include expansions, morphisms and inherited multi-sorted algebras according to the
specifics of the chosen subject domain (nonlinear resonances). Added operations and relations pose
new demands concerning synthesis, verification and optimization of algebraic program-interpreter
for this new subject domain. This will be realized in terms of data types, operations and relations
corresponding to the new subject domain (for theoretical background see [8]).

Static analysis

Static analysis of the software will be performed using specifics of the chosen subject
domain, along the following lines. As our subject domain — nonlinear resonances — is part of
physics, some preliminary physically relevant restrictions, if not satisfied, will demonstrate
immediately possible programming errors. The list of preliminary examinations includes (but is not
exhausted by them) (a) dimensions of the physical variables (say, time can not have dimension 2),
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(b) physically meaningful domains of parameter definition (say, length can not be a complex
number), (c) physical laws have to be satisfied (say, energy must be conserved in the non-
dissipative resonant system), (d) etc.

Equations data base

An XML database with a high-level Java API for storing known equations and their intrinsic
properties, descriptions of solution methods and their domain of applicability (e.g. equations known
to be handled by the method or explicit constraints on equation properties), and interface
descriptions of services implementing these methods. Equations are represented in the portable and
easy to process XML encoding of the OpenMath format; descriptions of solution methods are
represented as XML files that can be flexibly transformed and presented; descriptions of service
interfaces are represented as WSDL (Web Service Description Language) files which contain all
information to contact appropriate solution services.

Web services encapsulating the solution methods

These services provide to clients a uniform communication interface on the basis of the
SOAP protocol; they accept equations represented as OM objects, convert them into the internal
format of the solution method (using a so-called OM “phrasebook™ for conversion to the
representation format of the software system in which the method is implemented), invoke the
method, retrieve its result, convert it into the OM representation, and return a message to the service
client. A classification service with a high-level Java API receives an equation and analyzes it,
based on the ideas sketched in the previous sections, for its properties, investigates the database of
known solution methods, and returns references to those methods that seem most relevant for this
type of equation. The classification service (and also the database) must be structured in a modular
way such that it can be easily extended by new kinds of intrinsic properties and corresponding
classifications.

A Web portal

A Web portal renders, as explained above, on the fly the information stored in the database,
and provides convenient interfaces to the various available services. The average user has access to
the CENREC via a standard Web browser as the user interface without the necessity of having any
software locally installed. However, by the use of public Web protocols and supported by the
provision of a high-level Java API, also any third-party software can directly access the CENREC
(i.e., without going through the human-friendly browser interface). The development of portals
components should keep the specific requirements in mind and lay at least some initial steps
towards this goal. The main theoretical basics of this approach and descriptions of implemented
projects see in [9]-[15].

The development of the web-based infrastructure will be (apart from the use of some
commercial computer algebra systems to implement solution methods) be entirely based on open
source software, such as Tomcat (a Java servlet engine for implementing Web-based dynamic
content), Axis (a SOAP engine for implementing Web services), Cocoon (a framework for
generating Web documents from XML), Xindice (an XML database), and the RIACA OpenMath
library (a Java API for OpenMath which also provides phrasebooks for various mathematical
software systems). Likewise, the software developed in this project will be made available as open
source. The advantage of OpenMath (OM) is that it does not mix semantics with presentation (as
MathML) and it is also extensible by “content dictionaries” of new symbols, while MathML has a
fixed set of symbols. There exist open source OM "phrasebooks" for conversion of OM to/from the
syntax of various mathematical systems. Special Tex-like format will be defined based on Tex-like
syntax and text then will be fed to a translator which generates the internal OM representation.
Using e.g. HyperLatex, documents of this form can be converted to HTML pages and above
sections can be forwarded to Java applets embedded into the Webpage page. The Java applet could
parse the equation, generate the internal representation and connect to a server that processes the
equation. All mathematical computing will be done at the remote server: the Java applet at the
client will connect to a server which in turn is connected to some Mathematica/APS installation.
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Part 3: Portal as international resource

Our goal is to establish CENREC as an international resource for the ND community.
CENREC will become a web portal which researchers visit regularly to interact, to obtain
information, to promote the field. Our strategy to achieve this goal is based on three points: 1.
higher usability through better technology; 2. attractive a high quality initial content and good
promotion; and 3. innovative new ideas (as outlined below):

(@) Our content management system will implement adding, browsing a searching for
worldwide events and conferences, international list of groups a scientists in the field, research
news, etc.

(b) To form a governors board of CENREC consisting of the well-known and internationally
distributed specialists in ND and information technologies in order to maintain the scientific content
and web-performance on the highest level. Preliminary list: Kartashova, Schreiner (Austria),
Nazarenko (UK), Procaccia (Israel)

(c) Integration of the CENREC content with other web pages. We plan a close cooperation
with a few most notorious interdisciplinary centers of nonlinear dynamics in Europe and USA, first
of all, with http://www.amsta.leeds.ac.uk/cnls/ (Leeds, UK),

http://www.lboro.ac.uk/departments/ma/research/cnima/ (Loughborough, UK),

http://www.cns.gatech.edu/ (Atlanta, Georgia, USA).

(d) To organize the system of grants for young research students to write essays and/or
research projects on specific issues of the field. These essays can become part of the encyclopedia,
subject to the governor board decision. A Call for suggestions will be send to the partner ND-
centers and also to the universities with high quality teaching in ND and information technologies.
The governors will also organize the information about a Call being published in a few
internationally notorious journals. Grants will be financed by FWF Project under the contract
P20164-N18 (project coordinator — E. Kartashova).
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110/1X01 K SPTOHOMHYECKOMY IIPOEKTUPOBAHHIO
SJIEKTPOHHbBIX YYEBHbIX MO/] YJIEH B YCJIOBHAX OTKPBITOH
MOAYIIBHOU MY/IBTUHME/THA CHCTEMbI

JlaBpos E.A., bapuenko H.JL.
CyMcKHuil HAUMOHAIbHBIH arpapHblii YHUBEPCUTET

B pabome paccmompena akmyanvhas 3a0a4a 8blO0pa 31EKMPOHHO20 YUEOHO020 MOOYIIA.
Paszpabomarn memoo vlb0pa, no3eonsaowull y4umoléams paziuiHvle mpeodosanus u npeonoymeHus
00y4aemM020 NoO Ka@COOMy U3 Kpumepues 6bl00pa, U al2OPUMM Pearusayuu 3moeo Memood.
IIpeonooicernwviii NOOX00 NO36ONUNL HE MOALKO NOAYUUMb KOAUYECBEHHbIE OYEHKU OJlsl KANCOOU U3
AnbMmepHamue U 6b16pamMb HAULYUULYIO, HO U NPOBEPUMb NPABUTLHOCTb OYEHKU.

Knrouesvie cnoea: oOucmanyuonnoe o00yueHue, INEKMPOHHbIL  VUeOHbl  MOOYIb,
MHO2OKPUMEPUATbHAS 3A0aya 8b100pa, Memoo aHanu3a uepapxuil.

1. BBenenme. CoBpeMeHHass 5I0Xa XapaKTEPHU3yeTCs «UH(POPMALMOHHBIM B3PHIBOMY,
OFPOMHOH CKOPOCTBbIO OOHOBJICHMS 3HAHWH, HENPEPHIBHBIM IOSBICHHEM HOBBIX Hpodeccui,
HEOOXOJMMOCTBIO TMOCTOSIHHOTO TOBBIIEHUS TpOoQecCHoHanbHON KBamudukamuu. B sTHX
yCIOBUAX MpoOieMa pocTa KOJIMYECTBA M KayecTBa 0Opa30BATENBbHBIX YCIYI CTaHOBHUTCS OCTPO
akTyanbHOM. OpgauM u3 Haubonee dS((EKTUBHBIX TyTed pemeHus NpoOIeMbl SBISETCS
3HAYUTENbHOE YBEJIMYEHUE JOJIM CaMOCTOSATEIbHON y4eOHOH paboThl. DTO CTAHOBUTCS peabHbIM
OpU  WCIOJIB30BAaHUHM  AKTHBHO-ICATEIILHOCTHBIX ~ (opM  oOydeHusi,  oOecreyrmBaeMbIX
KOMIIBIOTEPHBIMU TeXHOJOrusMU. B pabote [1] paccMOTpeHbl OCHOBHBIE IOJIOKEHUSI OTKPBITON
oOpasoBaTenbHOW MOAYIbHON MynbTHMenua cuctembl (OMC). KonnenryanbsHoit ocHoBoit OMC
ABJISICTCS MOJIyJIbHAsI apXUTEKTYpa 3JIEKTPOHHOTO 00pa3oBaTesibHOro pecypca. I[Ipu aToM Kaxablii
MOJyJIb SIBJISIETCSI aBTOHOMHBIM, COJEP)KAaTeIbHO M (YHKIHMOHAJIBHO MOJHBIM 00pa3oBaTEIbHBIM
pecypcoM, peAHa3HaYeHHbIM Ul PELIeHUs ONpe/ieIeHHON yueOHOoM 3a1aun.

Mopaynu noanepxuBaroT ctanaapt SCORM 2004, spastomuiics NpuU3HAHHBIM BO BCEM
MHUpE CTaHJapTOM B c(pepe NUCTaHIIMOHHOrO 00y4eHus (e-learning), BaKHEHIIUMHI OCOOCHHOCTSIMU
KOTOpPOTO SIBISIIOTCSA: JIOCTYHHOCTh (OTCYTCTBHE HEOOXOJUMOCTH YCTAaHOBKHM CHEIM(PHUECKOTrO
IIPOrPaMMHOr0 O0€CIeUeHus1), paclIupseMoCTh (BO3MOXKHOCTh HapalluBaHUsA (PyHKIIMOHAIBHOCTH
CHUCTEMBI), MacHITaOMPYeMOCTh (HEOTPAaHMUYEHHOE YBEJIWYEHHWE  YHCJa  IT0JIb30BATENICH,
OJTHOBPEMEHHO pPa0OTAIOMIUX C CHUCTEMOH), aJanTHpyeMocTh (MHAMBHIyalbHas HacTpoiika
apaMeTpoB  Ipouecca 00y4deHMs IO TOJb30BaTeNs, BblJada  CTaTUCTUYECKOM U
pPEKOMEHAATeNbHOM MH(pOpMAUU MO MPOXOXKJICHUIO 00y4eHUs,, MOAYJIbHAs MOCTaBKa CHUCTEMBI),
rMOKOCTh IIPU UCIOJIb30BAaHUU B PA3JIMYHBIX KOHTEKCTaX (IOBTOPHOE UCIOJIB30BaHUE OOBEKTOB).

OCHOBHBIM IIPUHIIMIIOM OpraHu3anuu AaHHbIX B OMC sBisieTcs pa3ieraeHue COBOKYITHOTO
KOHTEHTa I0 MpEeAMETY Ha aBTOHOMHBIE MOAYJIM MO TEMAaTHUYECKUM 3JIEMEHTaM M KOMIIOHEHTaM
yuebHoro mporecca. [Ipu 3ToM KaxAblii AJIEKTPOHHBINH yueOHBIH Moaynb (DYM) MokeT UMETh
aHaJIOT IO UCIIOJIHEHHUIO (TEXHOJIOTHYECKOMY, METOJUYECKOMY, CO/IePKaTeIbHOMY) — BApUATHB.

Jis  Kaxaoro TEeMaTHUeCKOro 3JeMeHTa  paspabarbiBaeTcs Tpu TUma OYM,
COOTBETCTBYIOIIMX OCHOBHBIM KOMIIOHEHTaM y4eOHOI0 Ipolecca:

- Moxyib nonydeHus uHopmaruu (U — tumn),

- Moxaynb npaktuyeckux 3aHstuit (I1 — tun),

- MOJyJb KOHTpouA (B obmiem ciaydae — arrecranun) (K — tum),

IpU 3TOM KaXIbIH MOAYJIb aBTOHOMEH, IMPEACTaBIAET COOON 3aKOHUEHHBIM HMHTEPAKTUBHBIN
MYJIbTHUMEINA POAYKT, HAlleICHHBIN Ha PElIeHne ONpeieIeHHON yueOHO! 3a1a4H.

OVM npencraBisieT cOOOM 3aKOHYEHHBIM WHTEPAKTUBHBIN MYyJIbTHMEIUWA MPOAYKT,
HaIEJICHHBII Ha pellleHue OIpe/ieleHHON yuyeOHol 3a1aun. OYM aBTOHOMEH, HO JUIsl TOTO YTOObI
HECKOJIBKO OTJEJIbHO B3SITHIX MOJYJEH COCTaBMJIM LIEJIOCTHBIM 3JEKTPOHHBIM y4eOHBIM Kypc 1o
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IPEeIMETHOM 00JIACTH, OHU JAOJDKHBI UMETh YHU(DUIIMPOBAHHYIO apXUTEKTYPY, CTaHIapTH30BAHHBIC
BHYTPEHHUE U BHEIIHUE ITapaMeTphI.

BapuatuBamu Ha3bIBalOTCS JIEKTPOHHBIE yueOHble MOyl oguHakoBoro tumna (M wmm IT
wu K), nocBslIeHHbIE OJJHOMY M TOMY € TEMaTHUYECKOMY 3JIEMEHTY y4eOHOro Kypca 1o JaHHOH
peaMeTHOM obsacTu. BapuatuBHOCTE MOy el JOCTUraeTCs 3a CUET pa3aMuuil KOHTEHTa (pa3Hble
yueOHble OOBEKTBHI/IPOLIECCH], AJIbTEPHATUBHbIE HAy4Hble B3IJIAABI), pa3Uuus CHOCOOOB
IIPEJCTaBICHUS MaTepHralla, pa3Inymsl TEXHOJIOTHYECKUX PEIICHUH.

BapuatuBel 1O3BOJIAIOT peanu3oBaTh CBOMCTBO aJalTUBHOCTH CUCTEMBI M MOTYT
OTIMYaThcs YT OT Apyra: TIIyOMHOHM M3J10KEHUs MaTepuaa, METOAMKOM, XapakTepoM y4uyeOHOM
pabOThl, TEXHOJOTHMEW NpEeACTaBICHHUS  Yy4eOHBIX  MaTEpUAIOB,HAJTMYUEM  CHEIHMAIbHBIX
BO3MOKHOCTEH, CIOCOOOM AOCTHKEHMSI yUeOHOM LienH.

C TEeXHOJOTMYeCKOM TOYKM 3pEHHs KOHTEHT BapuUaTUBOB JOJDKEH OTJIMYAThCS:
UCIOJIb3yEeMbIMU MyJbTHUMEMAa  KOMIOHEHTaMHU (MequasneMeHTamMHu), KOMITOHOBKOH
(KOJIMYECTBOM) CLIEH, METOAAMU OpraHM3alUU HUHTEpPaKTHBa, (opMamMu B3auMOJEHCTBUSA
I10JIb30BATENS ¢ KOHTEHTOM.

Ha texHOnOrMueckoM ypoBHE yaaeTcs (pOopMaau30BaTh KpPUTEPUH, 110 KOTOPHIM 1Ba DYM
MOJKHO paccMaTpuBaTh B KauecTBe BapHaTUBOB. HeoOXOAMMBIM yCIOBHEM SIBISIETCS pa3iMuue MX
KOHTEHTA 10 YKa3aHHBIM BBILIE [TapaMeTpaM He MeHee, ueM Ha 70%.

Cornacno [1], K OCHOBHBIM IpPEUMYILIECTBAM OTKPBITBIX 00pa30BaTENbHBIX MYJIbTHUMEIHA
CHCTEM OTHOCUTCS:«B03MOKHOCTh MOCTPOECHUSI aBTOPCKOIO y4yeOHOro Kypca IperojaBaTesieM U
CO3JIaHMsI MHJIUBUAYaJIbHOW 00pa30BaTeNbHOM TpaeKTOpUM Yydailerocs: Ojarojiaps HaJIUYUIO B
OMC BapuaTUBOB 3JEKTPOHHBIX YYEOHBIX MOJYJEW, MOXHO BBIOpaTb UX ONMUMALLHYIO C
NepPCOHANbHOU MOYKY 3peHuss KOMOMHAIMIO JUId Kypca mo mpeamery». T.e. BbIOOp Moayns u3
MHOYKECTBA BapUaTUB IMPOUCXOJUT HA OCHOBAHUU JIMYHOTO OIBbITA U CYyOBEKTUBHBIX MIPEAIIOYTEHUH,
OTCYTCTBYET KOJMUYECTBEHHAsl CPaBHUTEbHAs OLIEHKA /I BapuaTUBOB DYM.

OVM craHoBsATCA Bce Oojiee Ba)KHOW KOMIOHEHTOH HH(OPMALMOHHOIO ObecredeHus
y4yeOHOro Imporecca, HOpU 3TOM HX KOJIMYECTBO U pa3zHooOpa3ue OBICTPO YBEIMUMBACTCH.
MHorouuciaeHHble uccaenoBanus [2-9] mokas3plBaoT, 4TO Jula, npuHUMatouiue pemienus (JIIIP)
0e3 JIOTOJIHUTENFHOW aHATUTUYECKOW MOJICP)KKH, HCIOJb3YIOT YIPOUIEHHbIE, a HHOIJIa |
IPOTUBOPEUYUBBIE pelnaronie mpaBuwia. [loaToMy 3amaya CpaBHUTENBHOM OLIGHKM M 0TOOpa
HauOoyiee aJeKBaTHBIX PECYpPCOB B COOTBETCTBUM C MPEANOYTEHUSIMH IOJIb30BaTeNnel u
KOHKPETHOM 1IeJIbI0 MX UCIIOJIb30BAaHUS SIBJISETCS BECbMa aKTyaJlbHOM.

Llenvio  pabomer  sBngercs  pa3paboTKa METOJWYECKOTO  O0OECcleueHUs CHCTEMBI
paroHagbHOro Beioopa OYM.

Ucxonst u3 menmu paboTel, chopMynupyem CIEOYIOUIYIO 3adayy. pa3padoTaTh METO
paroHagbHOro Beibopa DY M, N03BOJSAIONIMI YUUTHIBATh pa3iMyHble TEOOBAHUS U MPEIIOYTEHUS
JITTP no kaxxqoMy U3 KpUTEpUEB BHIOOPA, U AJITOPUTM peaTn3alii 3TOr0 METO/A.

2. HocranoBka 3agauu. Ilycth 3amaHO HEKOTOpoe (UKCHPOBAHHOE MHOXECTBO M3 N
ANEKTPOHHBIX Y4€OHBIX MOYJIEH:

M = {Mi}, i=(1,n),
ITOCBAILIEHHBIX HEKOTOPOU OIPEAEIIEHHON TEMATHKE.
Kaxapiit modyne xapaktepusupyercss HaOopoM U3 M CBONCTB:
S={5i}, j=(L.m),
OTIPEICTISAIONIUX TEXHOJIOTMYECKOe, METOIMYECKOE UITU COJIEpKATeIbHOE UCTIOHEHNE.
Kaxoe j-oe CBOHCTBO MPUHUMAET Z Pa3HbIX 3HAYCHUIL: {Sj1, ...,Sjz}-
Jlutto, mnpunuMaromee pemenue (JIIIP), wWMeeT MHOXECTBO CBOMX TEOOBaHWN W

MPEOYTEHUN
G= { Gq}, q=(l,U),
OTHOCSIINXCS K TEXHOJIOTHYECKOMY, METOIMUECKOMY HJIH COJIEPKATEIIbHOMY HCTIOJTHEHHUIO.
Heobxoaumo BeIOpaTh Takoi Moayiab Mi, KOTOPBIN B HAaUOOJbIIEH CTENIEHU COOTBETCTBYET
TeboBaHMsIM U nipeanoureHusiM JITTP Gq.
3amaua sBISETCSA 3ajMadedl BHIOOpA TAaKOTO COYETAHHS OTACIBHBIX 3HAYCHHH Z BceX M
CBOMCTB BC€X N MOAyJEH, MPU KOTOPOM KayecTBO MOAYJS MakcuMaibHoe. Jljisi pemieHust 3Toi
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3aJauu HY)KHO HaWTH OJHO COYETaHHE 3HAYCHHUH OINMMCHIBAIOUIMX XapaKTEPHCTUK U3 OOIIEro MX
MHOecTBa. KoJMyecTBO TaKMX coueTaHuii paBHO Z™.

3. Pe3yabTarsl.

3.1. IlpumeHeHne MeTOJAA aHAJIM3A Hepapxuil K 3agade BbIOopa DYM. VYkazaHnHas
3aJjaua OTHOCUTCS K KJIacCy MHOTOKPUTEPUAIBHBIX 337a4 BhIOOpa (YMOpsJ0YMBAHUSA) HEKOTOPOTO
KOHEYHOTO MHOXecTBa 00BbeKTOB. OCHOBHOM IMOAXOJ K PEIICHUI0 TaKUX 3ajad 3akitodyaercs B
IIOCTPOCHUHM HHTETPAJIBHOM OLICHKHA IOJYy4aeMOM IIyTéM HEKOTOPOHM CBEPTKM OLEHOK II0
OTIENbHBIM KpUTepusM. OIHUM M3 METOJOB MOJIYYEHHs] HHTETPAJbHOM OLEHKH OOBEKTOB B
CUTyallul MHOTOKPHTEPHAJIHHOrO BBIOOpaA siBIsieTcss Meron aHanu3a uepapxuii (MAUN) T. Caatu
[9]. Merox mo3BOJSET MOJMYyYUTh OOBEKTHUBHBIC 3HAHUS HA OCHOBE CYOBEKTUBHBIX CYXICHHUI
JITTP/>kcmiepToB.

Metop 6a3upyercs Ha CIEIYIOMUX MPUHITUIAX:

1. JIroGas cmoxkHast mpodiieMa MOKET ObITh TOJIBEPTHYTA JIEKOMITO3UIIUH.

2. Pe3ynpTaT NEKOMIO3UIMM MOXHO MPEJICTAaBUTh B BUAEC HEPAPXUUYECKOH CHCTEMBI
HaCJIaUBaeMbIX YPOBHEH, KOKIBIH M3 KOTOPBIX COCTOMT U3 MHOTHX 3JIEMEHTOB ((haKTOpOB).

3. KadecTBeHHbIE CpaBHEHHUs HKCIIEPTaMU IMOMAPHON 3HAYMMOCTH 3JIEMEHTOB Ha JIHOOOM
YpOBHE HepapxuM (CyOBEKTUBHBIC CYKICHHS) MOTYT OBITh IpeoOpa3oBaHbl B KOJIHMUYECTBEHHBIC
COOTHOIIEHUS MKy HUMH, IIPU 3TOM OHU OYIyT OTpakaTb 0ObEKTUBHYIO PEabHOCTb.

4. BO3MOXXEH CHHTE3 OTHOLICHUM MEXAy pa3Iu4yHbIMU DJJEMEHTaMU U YPOBHSAMHU
UepapXUH.

Brigenum cnenyroniue Tamnbsl peuieHus JaHHOM 3a/1a4u:

1. @opmuposanue mmuodcecmgeo anromepHamus. B KadecTBe anbTepHATHB 337aUM
MHOXKECTBO U3 N 3JEKTPOHHBIX yueOHBIX mMoayieir M = {Mi}, i=(1,n), MOCBSAIIEHHBIX HEKOTOPOIl
ornpenenéHHON TeMaTHKe.

2. @opmuposanue MHOdMCecmea Kpumepues. B KadecTBe KPUTEPHEB BHIOEpEM HAOOp M3 M
coiictB S={S;}, j=(1,m), ompenensAromuX TEXHOIOTHIECCKOE, METOANIECKOE HIIH COEPKATEILHOE
UCIIOJIHEHUE Y4eOHOr0 MOYJISI.

3. [locmpoenue mampuy npeonoumenuii (Mampuy nApHsvIX CPasHeHUll).

3.1. Oyenxa mooyneti omuocumenrbHo Kaxicoo2o Kpumepus. lloab30BaTeNb IUATIOTOBOM
CUCTEMBI TOJACPKKU MPUHSITUS PEIICHUN (IKCIEepPT) METOAOM MapHBIX CPaBHEHHH MO 3aJaHHON
IIKaJe CTPOMT JUIS KaKIOTO U3 KpUTepueB Si ¢ S 00paTHO-CHMMETPHUYHYIO MATPHILy OILEHOK IO
Habopy moxyieir Mi € M. Ilpu olleHUBaHUH 3KCHEPT AT CPABHUTEIBHYIO OIICHKY JBYX MOJIYJIeH
M0 3aJlaHHOMY KpUTEpPHUIO B Tipenaeniax (UKCUPOBaHHOM ImIKaibl. [IpM 3TOM COOTBETCTBYIOIIHIT
9JIEMEHT MAaTpHUIlbl JOJDKEH OBITh paBEH BEJIMYMHE OIEHKH, a CUMMETPUYHBIH eMy 3JI€MEeHT —
o0paTHOI BeIMYHHE.

Ai(aij), A2(aij), ..., Am(aij), aij = 1/ aji

KoMIoHEeHTbI COOCTBEHHBIX BEKTOPOB 3THUX MAaTpHUIll (COOTBETCTBYIOLIUX MaKCHUMAaJIbHBIM
COOCTBEHHBIM 4YHCIAM Amax) HCHOJB3YIOTCS KAaK OTHOCUTENbHBIE OLIEHKH MOJyJel 1o
COOTBETCTBYIOIIUM KPUTEPHUSIM. DTU BEKTOPBI 00pa3yroT CTOJIOIBI MATPUIbl OLIEHOK MOAYJEH 110
Pa3IUYHBIM KPUTEPUSIM.

3.2. Oyenka sadxchocmu Kaxcoo2o Kpumepusi nOCpeOCmeoM Onpeoenenuss nPpeonoymeHuil
JITIP. JITIP ornieHUBAET MPEANOYTUTEILHOCTh M BAXXHOCTh KaXKJIOT0 CBOMCTBA Si € S. AHAJIOTUYHO II.
3.1. cTpouTcs MaTpulla C OTHOCHTEIbHBIMM OLIEHKAMHM CaMHX KPUTEPHUEB WU MpPEeAesioTCs
KOMITIOHEHTBI COOCTBEHHOT'O BEKTOpa 3TOM MaTpPUIIbl, KOTOPBIE MCIIOIB3YIOTCS B KAUECTBE BECOBBIX
K03 (HULINEHTOB KPUTEPHEB.

4. [Iposepka coenacosannocmu. Pacuer unaekca u ornomenus cornacopannoctu (MC, OC)

5. Ilocmpoenue unmezpanvrou oyenku. VIHTErpalibHble OLEHKH MOJIyJEH MOJy4yaroTcs
YMHOKEHHEM MaTPUIIbl OLIEHOK OOBEKTOB 110 OT/AEIbHBIM KPUTEPHUSIM Ha BEKTOP BECOB KPUTEPUEB.

6. Bvibop anemeprnamus.

B oOmem cnyuyae, mepapxuueckas MOJeNb JUIs BbIOOpa MOXKET OBbITH MpeCTaBICHA
CIIEYIOIUM 00pa3oM: MepapXxus UCXoAuT u3 (okyca (Tao0anbHON 1eNu) K KPpUTepUsM, Jajnee K
MOJIKPUTEPHSIM, U, HAKOHEL, K aJlbTepHATUBAM, U3 KOTOPBIX HY)KHO CZeNaTh BHIOOD.
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[Ipeamonoxum, 4To MO MHTEpECyromed Teme mpeiaraercss Tpu monyns —A, B, C. s
KaX/10r0 MOJyJIsl OTpE/IeIeHbl CBOWCTBA: CTHIIb MPECTABICHUS MaTepraia (ayauo; TeKCT, BUAEO),
cBOOOJa HaBHTraluM (BO3MOXKHOCTh MEHSTH OOYYalOLIyl0 TPACKTOPHUIO BO BpeMsl H3y4YCHHS),
YPOBEHb MHTEPAaKTUBHOCTH, CJIOXHOCTb YydeOHOro wmarepuana. HeoOxoaumo, Ha OCHOBaHMHU
3aganabix JI[IP TpeGoBaHuii M mMpennoyTeHHH OTHOCUTEILHO CBOMCTB y4yeOHOro Martepuana,
BbIOpaTh HanboJee MOAXOASIIUIN U3 UMEIOIIUXCSI MOYJIb.

Ha puc. 1 npuBeaena MHOroypoBHEBas MoAendb BbiOopa DYM, rae kpurepusmu 1-ro
YPOBHSI SIBJIAIOTCA TpeOOBaHUSA, KOTOPBIM JOJDKEH YIOBIETBOPATE OYM (mpeanodreHus
MOJIb30BATENs):  CTHJb  MNPEACTaBICHUS ~ MaTepuana, CcBoOOAAa  HABUTAIMH,  yPOBEHb
MHTEPAKTUBHOCTH, CIIO)KHOCTh Y4eOHOI0 MaTepHala.

[TonypoBHEN KpUTEPUEB MOXKET OBITH CKOJIBKO yroaHo. Tak, Kputepuil 1-ro ypoBHS «CTHIIb
IIPEICTaBICHNS MaTepHalla» PaCKpbIBACTCSA 2-M YPOBHEM: ayJU0, TEKCT, BUAEO.

AJbTepHAaTUBAMHU SBIISIOTCS] HECKOJIBKO BapuaTHB 110 3a1aHHoi Teme: A, B, C.

Lenv: evtoop IYM

Kpumepuu 1-20 yposhs

A 4 A 4 A 4 \ 4

CTHIIb cB00OO1a YpOBEHB CIIO)KHOCTB y4eOHOTO
TIpeCTaBICHUS HaBHUTaLMU HHTEPaKTUBHOCTH MaTepHuaia
Marepuana
Kpumepuu 2-20 ypoens
\ 4
\ 4 v \ 4
Aynauo Teker Buneo
+ TEKCT
4 v v vV \ 4
Anomepnamugol v
y ) 4 ¥
Mounvas A Monvis B Monaynes C

Puc. 1. Muozoyposnesas mooens évioopa 3YM

3.2. Ilporpammuasi peaau3anusi 3agadm BbiOopa DYM. Pacu€rsl mpou3BOAWINCH B
CIIITP «Bo16op»[10]. Cucrema nmoaiep:kku MpUHATUS peLIeHni, ocHoBaHHas Ha MAU, sBisercs
MPOCTBIM M YJOOHBIM CPEICTBOM, KOTOPOE MOMOXKET CTPYKTYpHUpPOBaTh MPOOJIEMY, MOCTPOUTH
HaOoOp aJbTEpHATHB, BBIIEIUTH XapaKTepU3ylolMe HX (AKTOphl, 3aJaThb 3HAYUMOCTH OSTHX
(hakTOpOB, OLIEHUTDH AJTBTEPHATUBBI IO KAXJIOMY U3 (aKTOPOB, HAUTH HETOYHOCTH U MPOTUBOPEUHS
B cyxnenusx JIIIP/akcnepra, mpopaHKupoBaTh albTEPHATHBBI, MPOBECTH AaHAJIM3 pEIICHUs U
000CHOBATh MOJy4YE€HHBIE PE3YIbTATHI.

Ha nepsom mare JIIIP oueHunBaer 3HAYMMOCTh KPUTEPHEB IO MApHBIM CPABHEHMSIM
KpuTepueB Mexay coboil. Hy>)kHO OTBETUTH Ha CIIeAyIOUIIe BOIIPOCHI:
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- Hackonbko cTuiip mpenctaBieHus HHGOpPMALUK B MOJyJe OOiblIe BIMSIET Ha BHIOOP,
4yeM cBOOO1a HaBuranuu?

- Hackonbpko cTuie mpenctaBieHus HHGOpPMALUK B MOJyJe OOJbIIE BIUSIET Ha BHIOOP,
9YeM CTEIeHb HHTEPAaKTHBHOCTH?

- Hackonbpko cTuie mpenctaBieHusi HHGOpPMALUK B MOJyJe OOJbIIE BIUSIET Ha BHIOOP,
9YeM CJI0KHOCTh Y4eOHOro Marepuana?

Jis oTBeTa Ha TOCTaBJIEHHBIC BOIPOCHI AKCHEpTaM IMpejjiaraeTcs AEeBITHOAIUIbHAS

BepOabHas IIKajga OTHOCUTEIBHON BaXKHOCTH (TalI. 1).

Tabmuna Nel.
[[Ixana OTHOCUTEIBbHON BaXKHOCTH
KosmnuecTBenHas
OLIEHKA KauecTBeHHas1 o1leHKa
HHTEHCHBHOCTH HHTEHCHBHOCTH OTHOCHUTE/JILHOM Iosicnenus
OTHOCHTEJIbHOM BaKHOCTH
Ba)KHOCTH
1 PaBHas BaxxHOCTB PaBHbIit BKI1aa 1ByX 00BEKTOB
OnbIT U CyXAEHUS JAIOT JIETKOE
YMepeHHOe TPEeBOCX0ACTBO OJJTHOTO
3 MIPEBOCXOJICTBO OJTHOTO 00BEKTA
HaJ IpyruM
HaJI IPYTHM
OMBIT U CYXACHUS TAIOT
Cyl1iecTBeHHOE UITU CHIIBHOE YA A
5 CHJIBHOE TPEBOCXOICTBO OJIHOTO
IIPEBOCXOJICTBO
o0BbeKTa HaJl APYTUM
OnuH 00BEKT UMEET HACTOJIBKO
CHJIBHOE TPEBOCXOCTBO, UYTO
7 3HaunTENbHOE IPEBOCXOCTBO
OHO CTaHOBUTCS IPAKTHUECKU
3HAYUTEIbHBIM
O4eBUIHOCTH MPEBOCXO/ICTBA
OJTHOTO 00BEKTa Ha, UM
9 OueHb CUIIBHOE MPEBOCXOJICTBO A A APY
MOATBEp:K1aeTcsl Hanbouee
CUJIBHO
2468 [IpomexxyTouHbBIE PELICHUS MEXKTY [IpumensiroTcs B
A JIBYMS COCETHUMU CYKIECHUSAMU KOMIIPOMHUCCHOM CITy4ae
Ecnu 00beKTy | Ipu CpaBHEHHH C
OOpaTHbIe BeMUYUHBI | 00BEKTOM ] MPHUITUCHIBACTCS OJTHO U3
MPUBEICHHBIX BbIIIE  |MPHUBEICHHBIX BBIIIE YHUCEN, TO
qucell JCWCTBUIO | TIPU CPABHEHHUH C |
MIPUIHCHIBAETCS 00paTHOE 3HAUCHUE

Pe3ynpTaThl 3a110JIHEHNS MaTPHLIBI TAPHOTO CPAaBHEHUS IIPE/ICTABIICHBI HA PUC.2.

OTHOCHTENEHO hakTOpa

MaTpMLE NapHEX CPEEHEHMI

Llent.Llene 1 2 |3 |4 |

HEO6X00MMO NPOBECTH NapHoe 5 v 73

CPRABHEHWE CNEOYHUMX aKTOpOE

. 1 1/9 173

CeoficTea Moayna 3 1 3
3 143 1

148

| | ra] =
I

Nt | ParTop Bec
Ctune npenctagne.. 0,149
Haeurawuma 0.053
FIHTEpEKTHEHOCTE 0.555
CnoskHOCTE 0.243

R

Puc. 2. Mampuywr napnoeo cpasnenus npeonoumenuii JIIP
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Crnenyromuil mar — onpeaesneHue MpeInoYTeHusl 0 TUIY MpeACTaBICHUs WHPOpPMAalLUU.
JITIP ompenenset, 4To JyIsl HETO MPEANOYTHTENIbHEE: ayu0, TEKCT WA BHIEO (puc.3).

OTHOCUTENEHD hakTopa baTpMUE NapHEX COAEHEHME:
CeofcTEa Moayna.CTis NpencTasne 1 2 3
HEOEX0OMMO MPOEECTH NAHOE 1 e =
CREEHEHWE CNEAYHILMX haKTOPOE

LpoBHa 2 3 1 147
KpuTepuu £l 7 7 1
M | PakTop Bec

1 Aynuo 0.076

2 Tekct 0,158

3 Buaeo 0,766

Puc. 3. Mampuywi napnozo cpasuenus npeonoumenutl JIIIP

B naHHOM ciydae MOAyIM YK€ OLICHEHBI 110 3aJaHHbIM Kputepusm, a JIIIP onpenenser,
KaKoOW KpUTEPUH ISl HEro BaXKHEE WUJIIM MPEANOYTUTEIbHEE?
Motysu OIICHEHBI CIIEAYIOM 00pa3oM (puc.4-5):

OTHOCUTENEHO hakTopa FaTRHLE NapHbIX CPEEHEHIIA:
KpuTepuu.Agouo 1 |2 3
HEOEX04MMO MPOBECTH NapHoe 3 p 7
CPABHEHME CABAYHILMX hEKTOPDE

HEDBHQ J GESTED 2 17 1 1/
ooy ne 3 4 9 1
N | PakTop Bec

1 A 0,253

2 B 0,053

3 C 0,694

a)

OTHOCKMTENBHD hakTopa MaTpHUE NSpHEX COSEHEHMEA:
KpuTepun. TexkeT 1 z 3
HEOBX0OMMO NPOBECTH NapHoe 7 1 7
CpAEHEHME CNeaYHILYX hEKTOROE
UpoBHs 2 145 1 3
boayam ] 147 143 1
MNe | dakTop Bec
1 A 0,731
2 B 0188
3 C 0,081

CTHOCUTENEHD chakTopa MATEMUA NAOHEX COSEHEHME:
FprTepuK. Braso 1 2 3
HEOEXO0OWMMO MPOEECTH NapHOE 1 1 = v
CPEBHEHKWE CNedy Wy pakTopoe

ypoBHS 2 5 1 3
ooy 3 143 1
Nt | SaxTop Bec

1 A 0,105

2 B 0.637

3 C 0,258

6)
Puc.4 Mampuywr napnozo cpagnenust MoOyaei OMmHOCUMENbHO CIUISL RPEOCMAGIEHUsL Y1eOHO20
Mamepuana: a) ayouo; 6) mexcm, c) uoeo.

OTHOCUTENEHO thakTopa bMaTpLLa NapHeX CPEEHEHMIA:
CeorcTES MoaYNa.Haeurauma 1 |2 |3
HEOEX00MMO NPOBECTH NapHoE ] ] - =
CPEEHEHWE CNeaY MY thaKTOpOE

e N A

Mooy 3 145 172 1
Me | Paktop Bec
1 A, 0,744
2 B 0,150
3 [ 0,106
a)
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QTHOCKMTENEHD hakTopa hETEMUEA NapHEX COREHEHIE:
CeoAcTES MOAYNA. CAoKHOCTE 1 2 3
HEOEX0AMMO NPOBECTH NapHo e 1 1 7
CPAEHEHWE CNeY WX haKT0poE

YpOBHH 2 147 1 3
Momyau 3 147 143 1
MNe | dakTop Bec

1 A 0,766

2 B 0,158

3 - 0,076

Puc.5. Mampuywvl napnoeo cpasnenus mooynel 0mHocumenvHo. a)coboovl Hagueayuu, 0)
CILOJCHOCMU Y4eOHO20 Mamepuaid.

g ]

Puc.6. I'ucmozpamma komnonenmoe 6ekmopa npuopumemos

[TocpenctBom MAMW Obuta chopMupoBaHa MATPUILI MAPHBIX CpPaBHEHWH, HA OCHOBAaHUU
KOTOpPBIX OBUIM  pacCYUTaHbl KOMIIOHEHTHl BEKTOpa NPUOPUTETOB U  OOLIMII  HMHIEKC
coryiacoBaHHOCTH. KOMITOHEHTBI BEKTOpa HMMEIOT cliefyrouue 3HaueHus (puc.6): monyinb A —
0,328, B — 0,353, C — 0,319. O6mwuii uanekc cornacoBanHoctu 0,075 (menwiee 0,10) cuuraercs
IIPUEMJIEMBIM JUISI TOJIY4EHHBIX PE3YJIbTAaTOB

Kak BuIHO 13 mpuBENEHHBIX Pe3yabTaTOB, HAaWOOJbIIEEe 3HAUEHUE U3 KOMIIOHEHT BEKTOpa
MPUOPUTETOB HMMEET MOIyidb B, T.e. 3TOT Momayns B HamOONbIIEH CTENEHH COOTBETCTBYET
TpeGoBaHusAM U npeanourenusm JIITP.

BoiBoabl. IlpeanoskeHHBIM MOAXOA NO3BOJWI HE TOJBKO IOJYYUTH KOJIMYECTBEHHBIC
OLIGHKM Ui KaXKJ0M W3 aJbTepPHATHB M BHIOpATh HAWIYYIYI0, HO U MPOBEPUTH MPAaBUIBHOCTH
OLIEHKH.
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AJAIITUHBHAA ACY BY30M

JlaBpoB E.A., Knumenko A.B., Hazapos C.U., bapuyenko H.JIL.
CyMCKuil HAUMOHAJIBbHBIN arpapHblii YHUBEPCUTET
Tpyonukos 1O.B.

MockoBcKuUil rocyIapcTBeHHbIH YHUBepcUTeT UM. JIoMmoHOCOBa

Paccmompena ACY eyzom, exmouarowas noocucmemvl «YueOnvie u paboyue niauwl,
epaguku yuebHo2o npoyecca», «Pacuem nacpysxu u wmamoey, «Pacnpedenenue nazpysxu mesxrcoy
npenooagamenamuy, «Dopmuposanue pacnucanuily, «/Jucnemuep 3amamocmu ayoumopuu u
npenodasamerneiy, «/lexanamy, «Memoouueckoe obecneuenuey, «Ilnanoso — punancoswviii omoeny
u 0p. Paccmompenvi 6onpocel adanmayuu y4eOHbix MoOyiell K 0COOeHHOCHAM 00)YaeMblX.

Knroueeswvie cnosa: ACY 8yzom, aoanmayus.

1.BBenenune. K coxaneHutro, HECMOTpS Ha KapAWHAJIbHBIM MEpexoJ K HOBBIM
MH(GOPMAIIMOHHBIM TEXHOJOTHSAM B IPOHM3BOJCTBE M OOIIECTBE BIEIOM, O00pa30BaHHE OCTAJIOCh
OJIHUM M3 Hauboyiee MHEPIMOHHBIX 3BEHHEB. MHOTHE TPaJUIMK HEOOXOIUMO COXpPaHUTh, HO OT
MHOTUX HE0OXOIUMO OTKa3bIBaThbcs. [ pekropa, cTaBLUIEr0 HAa MMHHOBALMOHHBIN MyTh Pa3BUTUS
By3a, OJHUM K3 HamOojee yI0OHBIX CIOCOOOB KapJWHAIBHO YIYYIIUTh KAueCTBA YMPaBICHUS U
o0y4eHHs B By3€ — BHEApPEHHE KOMIUIECHOW aBTOMaru3auuu. [IpudeM TONBKO mMoOiHas, a HE
“IOCKyTHas” KOMIIbIOTEpU3ALMS AAET pe3yibTarT.

MunuctepcTBa 00pa3oBaHMsI MHOTMX ITOCTCOBETCKUX TIOCYIAApCTB HPHUHSUIM JOKTPUHY
COBEpIICHCTBOBAHUS CHCTEMbI YIPaBIEHUS BY30BCKUM OOpa30BaHHEM IOCPEACTBOM BHEIPEHHS
COOTBETCBYIOIIMX  MH(POPMAIMOHHBIX cucteM. CoriacoBaHbl TEXHUYECKHE 3aJlaHusl Ha
corBercTBytoue ACY. OpHako Ha HACTOSIIMI MOMEHT TOBOPUTh O CO3JaHUM HE TOJBKO
MIOJIHOLIEHHOTO MH(OPMAI[MOHHOTO MPOCTPAHCTBA CHCTEMBI BBICIIETO OOpa30BaHUs, HO JaXKe —
KOMILJIEKCHOW CUCTEMbI HH(POMAIIMOHHOT'O 00ECTIEUEeHNUs YIIPABICHHSI BY30M MIPEXKAEBPEMEHHO.

[TpoBeneHHbIE HamMH 0030p CYILECTBYIOIIMX CHCTEM IOKa3bIBa€T, YTO B OOJBIIMHCTBE
BY30B, 3aHMMAIOLIUXCS aBTOMaTu3auueil, Haubosjee Jerko M 0e3001€3HEHHO pEUIeHbl T.H.
nHpopmanmonusie 3amaun  (tumna «Jlexanat», «Kaape», «®uHaHCB», «byxranrepusy,
«AOGUTYpUEHT» U T.IL.).

Pemenne ke 3amauy  omepaTUBHOrO YIOpaBlI€HUS Y4YEOHBIM IpOLIECCOM, OCOOEHHO
COCTaBJICHMS PACIMCAHUN, AWUCIETYMPOBAHMS W T.I. JAJIEKO OT YHNOMSHYTHIX KOHLENUUN U
TpeOOBaHUI BY30B.

Kpome ykazaHHBIX psii BBI30BOB NocTaBuiI U boioHckwmii mponecc.

OcoOenno octpo, B MI'Y Hampumep, BcTan BOINPOC aBTOMAaTHYECKOro (OpMUPOBaHUS
pacnucaHuii U IUCHETYNPOBAHUS B YCIOBUSAX WHANBUBUIYAIbHBIX TPACKTOPHIA 00yUCHHUS.

2. llocranoBka 3agaun. B pamkax Hacrosied paOoTbl CTaBUTCS 3ajada pa3padoTarh U
OIUCaTh COBPEMEHHBII MOAXO0/ K PELICHHIO OMMCAHHBIX MPoOJIeM U co3qaHuio afgantuBHOi ACY
BY30M.

3. PesyabTatsl uccaegosannii. [IporpamMmmublii komiuieke ”YnpasieHue By3om”

3.1. O6mas xapakrepuctuka. Kommnekc [1-3] mnpencraBiser coOOW HWHCTPYMEHT,
npeJHa3sHauYeHHbIN I CO3[aHUs M AKCIUTyaTallii UHPOPMALMOHHOW CHCTEMBI, MpelHa3HaueHHON
JUIs yrnpaBlieHUs By3oM. BHenpeHue KoMIliekca MO3BOJIIET CYHIECTBEHHO YIYULINTh KaueCTBO
yIIpaBJIEHUs] BCEMHU 3BEHBbSIMH, OOECIeUMBarOIIMMHU y4eOHBIN mporecc. [IporpaMMHBII KOMIUIEKC
paboTaeT B JIOKAIbHON CETH y4eOHOTO 3aBEACHHUSI, K KOTOPOH MOTYT OBITh MOJIKJIFOUEHBI Pa3INuHbIe
KaTeropuu MoJb30BaTeNIel: PeKTOp, MPOPEKTOpa, yueOHO-METOIUYECKUN OTIeN, AeKaHaThl, OTIel
KaJI[poB, IUIaHOBO-(DMHAHCOBBIM  OTHEN, AaclUpaHTypa, OTAET BOHUHCKOIO yd4eTa, OTHell
TPYJAOYCTPOICTBA, KAaHLENSApUS, apXUB, OTAE] BHEIIHUX CBA3EH M Ap. Bxox B cucremy — uepes B
BBOJI UIMEHU IM0JIb30BaTesl U mapoiisi. PaOOTHMKM yHHMBEpCHUTETa UMEIOT JOCTYN TOJBKO K TeM
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(GYHKLIUSAM, KOTOpPbIE OTKPBITHI ISl HHUX aIMHHHCTPATOpoM. Pe3ymbTaTbl pabOThl KOMILIEKCA
(pactiucanusi 3aHSATHM, y4yeOHbIE IUIaHBI, OLIEHKH CTYIEHTOB U T.N.) AOCTynHbl B WuTepuer. [{ns
storo kK ACY noJkio4aercs CrelralibHbIA OpTal By3a.

3.2. PyHUMOHAJIbHbBIE MOJACUCTEMBI.

“YueOHbIe U pabouue TaHkl, rpaduku yaeOHOro mporecca”

- “Pacder Harpy3ku u mITaToB”

- “Pacnpenenenue Harpy3Kku Mey IpenojaBaTessMu’

- “®opMUpOBaHME PACIMCAHUI JHEBHOTO OT/CIICHUS

- “ dopmupoBaHUE pACIUCAHUI 320YHOTO OTACIICHUS

- “PacrnucaHue 3K3aME€HOB”

- “/lucneruep 3aHATOCTH ayAUTOPUM U IpenojaBaTenei”

- “Jlekanar”

- “Meroanyeckoe obecrieueHue”

- “Ortnen kagpoB”

- “IlmanoBo — ¢puHAHCOBBIN OTAET

- “Acnupantypa”

3.3. OcobennocTn. Komiuiekc OpUEHTUPOBaH Ha MOJIHYIO aBTOMAaTH3allMI0 BCEX Y4aCTKOB
paboTsl By3a B ycnoBusax bojoHckoro cormnamieHusl.

OTnu4us OT APYrUX CUCTEM:

- TOJHOCTBIO pElIeHa MPOOJIeMa A6mMOMAMUYECKO20 COCTABICHUS pacluCcaHuil (B TOM

Ypcie B YCIOBHSX HCIOJB30BAHUS HMHIUBUAYAIBHBIX TPACKTOpUHA OOy4YeHHS
CTYJEHTOB);

- obecrieyeHa BO3MOXHOCTb MOOYAbHO-PEUMUH2068020 O0YUEHUSI CTY/IEHTOB;

- NpeaycMOTpeHa BO3MOXKHOCTh aBTOMATHYECKOW Mepenayr MHQOpMAIUH IS 6e0eHuUsn

nopmana yHUBEpCUTETA;

- obOecrieunBaeTcss muatdopMa AN BEACHUS  OUCHAHUUOHHO20 00yuenusa (C

UCTIOJIb30BaHUEM 0a3 TaHHBIX METOJMYECKOT0 00ECIICUEHHsSI U CTY/ICHTOB).

3.4. Ajantanus K CTy/IeHTy B KOMIIIOTEPHOI o0y4arouieii cucreme By3a.

[Ipobnema amanrTanuy OOOCTPWIIACH B CBS3M C MAacCOBBIM BHEIPEHHEM KOMITBIOTEPHOMN
TeXHUKHU Ui 337a4 o0yueHHst. O4eHb 4acTo pe3ysIbTaThl BHEPEHUS KOMITBIOTEPHBIX TEXHOJIOTHH B
MPAKTUKY 00y4YEeHMsI HE ONPaBbIBAIOT HAJIEXK/I IIpernoaBaTesnei.

Oxa3zbIBaeTcsi, TEXHOJIOTHs 00yUEHUs JOJDKHA ONPEAENAThCSI OCOOCHHOCTSIMU 00y4aeMoro.
OueHb yacTo CTyAeHT OpocaeT oOydeHue, T. K. “TOoJIydaeT OT CUCTEMBI HE TO, YTO OXKUIAET . DTO
OTHOCHUTCS U K JIOKaJIbHBIM CUCTEMAM, U, OCOOEHHO, K CUCTEMaM JAUCTaHIIMOHHOT'O 00y4EeHusl.

Pemenne 3amaun mpucocoOsieHHs] KOMIBIOTEpA K CTYIEHTY CTAHOBHUTCS BO3MOXKHBIM B
ycaoBusax ACY Bysza. MIMEHHO Torja MOXHO BeCTH 0a3y JAaHHBIX CTYJIEHTOB M 3JIEKTPOHHBIX
CPEICTB O0yUYeHUS.

3amauya COCTOMT B OTHECEHUHM CTYJEHTa K OAHOM M3 rpynn. IlpuyeM kaxkaol rpymie
COOTBETCTBYET  ONpEJCIEHHOE  MHOXXECTBO  3HAYCHHWH  XapaKTePUCTHK  00y4aeMoro
(Mcuxo(U3NOIOTHYECKUE XapaKTEPUCTUKHU, CTUIIN O0YUYEeHHUs U JIp.).

Kpome Toro, 3apanee onpeaenstoTcss BO3MOXKHbIE NMOAXO0AbI K M0Jjaue y4eOHOro Marepuana
(c mpeobyiagaHueM TEKCTa, ¢ MpeoliagaHueM rpaduKd, ¢ UCHOJIb30BAHUEM ayJHOCPENCTB, ~OT
00IIIeT0 K YaCTHOMY”, ““OT 4aCTHOTO K 00I1IeMy” | T.I1.).

Heo6xoauMo HailTh 0JJHO3HAYHOE COOTBETCTBUE CTYJECHTA XapaKTEPUCTUKAM TUAIOTOBOM
CHCTEMBI. J[JIst 5TOTO CTPOUTCS psiA MOJIENel, OMUCHIBAIOIINX MTPEIMETHYIO 00JIaCTh.

Mogeab o0ydyaemoro u cucreMbl o0ydenusi. OmnpeznensieTcs MHOXECTBO pPa3pe3oB,
aKTyaJIbHBIX IS KOHKPETHOH CHCTEMBI 00yJeHUSI.

Takumu pa3pezaMu MOTYT OBITh!

- mcuxo(u3nonorus;

- CTHJIU O0yYeHus;

- MOTHBAIHS;

- MOJTOTOBJICHHOCTb MO JUCLHUIUINHE;
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- OmIBIT pabOTHI C CUCTEMOM;
- Jp.
Cucrema g0ipKHa OBITH ONKMCAaHA B pa3pe3ax TUIA:
- IPUHATHIE CIIOCOOBI a/lalTaLNY;
- (opMbl mogaun HHPOPMAIUH;
- TEXHOJIOTMY HaBUT'aLlUU;
- (hopMBI AMATIOTOBOTO B3aMMOACHCTBUS;
- Jp.
IIporHo3upoBaHue yCHEIIHOCTH AEAATEJbHOCTH CTYJeHTa W MeXaHH3M aJaNnTaluM.
3ajaya COCTOMT B BO3MOXXHOCTH OTEPATUBHOW HIACHTHU(UKAIMU CTyACHTAa U “‘TIOACTAHOBKU
JUYHBIX (MM TPYIIIOBBIX) JaHHBIX O HAJCKHOCTH U BPEMEHH BBINOJIIHEHUSI CTYACHTOM OIepaLuii
B3aMMOJECHTCBUS C KOMIBIOTEPOM. Takue NaHHbIE ONPEIENSAIOTCS IIyTeM BEIEHUS CIIELHaIbHON
CUCTEMBI CTATUCTUYECKOTO aHAJIN3a YCIEUIHOCTU y4E€OHOU JESITENIbHOCTH Pa3HbIMM CTYJIEHTaMH B
pasHbIX YCIOBHMsX cpedpl. OmnucaHue y4eOHOH JAEATENbHOCTH MPOM3BOJUTCA C IOMOIIBIO
CIeIMANBbHON MOIeNH THIa “PyHImoHanbHas cets” npod. ['ybunckoro A M.
CymiecTByeT BO3MOXHOCTD 110 Pa3HOMY IOCTPOMUTH aIrOPUTM OOydeHUs (B3aUMOAEHCTBUE
CTYJEHTa C KOMIbIOTEpPOM). OnepaTUBHOE MOJCTABICHUE XapaKTEPUCTHUK 00y4aeMoro M yclIOBUH
cpeabl B GOpMalbHYIO MOJENb JIeATEIbHOCTH MO3BOJIAT BBIOPATh ONTUMAJIbHYIO HA JIAaHHOM IIare
00y4YeHHS CTPATETHIO.
JUis  omepaTMBHOrO MPOBEAEHUS TaKUX OLEHOK HaMH pa3pabdoTaH cCHelHalbHbIN
MaTeMaTHYeKUi amapar HeHMpOHHO-(DYHKIIMOHAIBHBIA ceTell M HaOop CIeUaTbHBIX PacYeTHBIX
MoOJIeJIeH, a TaK)Ke COOTBETCBYIOILEE POrpaMMHOE 0OecIiedeHue.
4. OnbIT BHeAPeHUs U npeumyiecTBa. Kommiekc anpoOupoBan B psje By30B Y KpauHbI
(Cymp1, Xapwkos, XXuromup, Kpemenuyk, Bunnuna) u Poccun (Mocksa, beiropon).
Buenpenue no3Boamio co3aarh eIMHOE MHPOPMALMOHHOE IPOCTPAHCTBO BY3a, YIYYIIUTh
MHGOPMHUPOBAHHOCTh PYBOJMTENEH, CO3JAJI0 YCIOBHS JUIs BHEAPEHHsS] KpPEAUTHO-MOIYJIbHOU
CHCTEMBbI O0YyYCHHS U IUCTAHIIMOHHOTO 00pa30BaHUSI.
MHorum By3aM elie npeicTouT MPOoNTH 3TOT NyTh. Kakas e HeoOX0IUMOCTh peau3alim
MMEHHO TaKoro noxosa?
4.1. PeunkenmpuHr B By3e. IIpemmaraemas TEXHONOIMs OpPUEHTHpOBaHa Ha
aBTOMATH3AlMIO BCEX yYaCTKOB BY30BCKOM paOOThl, HAUMHAsl OT COCTaBJIEHUS y4eOHOTo IIaHa /10
BBINHUCKU JOKYMEHTOB 00 00pa30BaHUM.
Takast TEXHOJIOTHSI TO3BOJISIET:
- aBTOMAaTH3UPOBaTh JOKYMEHTOOOOPOT;
- obecrieyuBaTh B3aUMOJICHCTBUE C OTNAJICHHBIMU CTPYKTYPHBIMH HOJpa3fefieHUusIMU U
MUHUCTEPCTBOM;

- KOHTPOJMPOBATh PALIMOHAILHOE UCII0JIb30BaHNE (DUHAHCOBBIX PECYPCOB;

- olecrieynBaTb M KOHTPOJUPOBATh (PYHKIMOHMPOBAHHWE BCEX MOJpa3/eneHuil (oT
Kadeaphl U IeKaHaTa A0 OOIIEeKUTHS);

- o0ecrieuynBaTh CBOEBPEMEHHOE M KaueCTBEHHOE oOecreueHre ydeOHOro mpolecca
AIIEKTPOHHBIMU CPEJICTBAMHU O0YUYEHHS U KOHTPOJIS 3HAHUM;

- IpOBOJIUTH 00ydeHue yepe3 HTEpHET;

- obecrieuyuBaTh ““ HacTpOWKY”’ (agamnTalMio) TEXHOJIOTMM OOYy4YeHHs Ha KOHKPETHOIO
CTyZIeHTa”;

- MOJAJEP>KUBATh CBSI3b C POJUTEISIMU CTY/IEHTOB,;

- TNOJEPKHUBAaTh OINEPAaTHUBHYIO CBSA3b CO CTyAeHToM U mnpenogasareneMm (CMC,
JJIEKTPOHHAS M0YTa).

Takum 00pa3oM, KapAWHAJIBHO MEHSIETCS TEXHOJIOTHSl BCeX ~Ousnec-npoyeccog” B BY3E,
CYUIECTBEHHO TIOBBIIIAETCS HMHPOPMUPOBAHHOCTh BCEX YYAaCTHHKOB JTHUX MPOLECCOB U
KOHTPOJIMPYEMOCTh OCHOBHBIX ITapaMETPOB CO CTOPOHBI PYKOBOJICTBA BY3a.

OTo0 U ecTh pealbHbId peurkKuHUpUHT. Co3nanue mnoacucreMmbl “bubnuorexa”,
“byxranrepus’.

73



© NaepoB E.A., KnumeHko A.B., HazapoB C.U., BapyeHko H.J1., Tpy6HukoB HO.B.

5. 3agaum pgaapHeHmHMx wucciaenoBanuii. Cosmanme mnoxacucrteMsl “bubmnorexa”,
“Byxrantepus’”’, MIAPOKas armpoOamus U 00CYyKICHHE TEXHUYECKUX PEIICHUM.
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ON THE INTEGRATION MANAGEMENT OF COMPANIES
AND THE INSTITUTIONS OF HIGHER EDUCATION

Spivakovskiy O.V.
Kherson State University

This article examines the necessity of business and universities integration under the
conditions of uncertainty of entrepreneurial environment in Ukraine. There are certain
contradictions between the needs of real business and competences produced by universities. In
order to overcome these drawbacks the research was done focused on the ways and mechanisms of
changing this situation to more adequate reaction to the labor market requirements.

Keywords: integration, university, company, governance model, decision making,
cooperation.

Future specialists, who are trained within the system of higher education, are not only a
source of labour but the most important capitalization element of state institutions, social
organizations, enterprises or business-corporations. The recognition of this thesis makes the author
consider the question of integration management of companies and institutions of higher education
in this article. This question becomes the question of present interest for the researchers in the
sphere of didactics and for business representatives. Works of such scientists as L.O. Plakhotnikova
[1], AJ. Sokolov [2], V.B. Moiseev [3] deal with these researches.

In our opinion, besides the solution of social, educational and scientific questions, the
system of higher education plays an important role of buffer between the needs of real business,
labour-market and products and services provided by universities. For the first time in the history of
human progress we face the following contradictions:

- on the one hand — incommensurably high speed of knowledge and technological update,
on the other — the lag of higher education system, which is determined first of all by the
limited physiological possibilities of the faculty;

- traditional system of academic activity organization against a background of the loss of
knowledge monopoly by the majority the faculty;

- on the one hand — new and almost unlimited possibilities of access to the information
resources accumulated by human civilization and on the other hand — the limits of
physiological abilities of students;

- increasing aggressiveness of informational environment (here and further not only the
sources of information, data, knowledge and the ways of their presentation are meant but
also local and global networks in which they are located) and the absence of real filters
with the regard for age-related, mental, psychological and other factors in the process of
access to the necessary knowledge;

- real business interests of certain corporations and inadequate low updating rate of the
appropriate curriculums;

- incompatibility of constantly growing range of technological disciplines with the
requirement of universality for professional competences of graduating students;

- creation problem of the optimal correlation between faculty providing students
adaptation while passing from school into the university; forming of harmonic
correlation of faculty providing fundamental part of the curriculum and faculty
guaranteeing to the maximum the applied part of professional students’ competences;
their correspondence to the real possibilities (first of all organizational, financial and
mental) of the majority of universities;

- transition from the pipeline production system to re-engineering system against a
background of conservative traditions developed in the system of specialists training and
retraining.

The existence of these, in our opinion, basic contradictions forces to carry out the

appropriate reforms of the educational system both in separate countries and in the worldwide
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context, today these oppositions really determine the efforts of the higher education sphere to react
adequately on the demands of labour market. First of all, these system transformations are
supported by the attempts to create mobility conditions for students and professors with the help of
grant programs, involvement of students into the research activity and widening of the international
activity of each university.

Unfortunately, the mechanisms promoting real, not proclaimed, integration of companies
and universities are almost absent. Almost every institution of higher education tries to find one or
the other form of integration independently and under the existing conditions of the absence of
appropriate legalization, undergoes the “envy syndrome” both from the colleagues and from some
state institutions. This can certainly lead to the destruction of the corresponding integration
processes. In view of the aforesaid, this research is dedicated to the search and formation of
potential model of business and universities integration. As the basis for this research serves the
author’s twenty-year experience in cooperation of education and economics, both from the side of
business and from the point of view of corresponding strategies’ realization, as the Chair of
Information Science Department and as a Vice-rector of classical university. Moreover, the author
has a twelve-year experience as a Vice-rector on international relations which allowed him to study
and use the experience of different European and American universities (Glasgow Caledonian
University, University of Nice Sophia Antipolis, Royal Institute of Technology in Stockholm, State
University of New York in Canton, in Potsdam and many others).

Factors determining the integration of universities and real businesses:

1. Re-engineering factor. We understand it as a system of demands towards the
professional competences of future specialist, who is able to reduce at most the number of
production communications surrounding him in the concrete business-system.

2. Adjustment factor — is singled out as the essential need of contemporary business for
specialists who are able to adjust their knowledge while transferring from one kind of subject
activity to the other.

3. Closed contour factor — capability of business to provide some personnel for lecturing
at universities.

4. Interpenetration factor. Availability of legal possibilities for starting some part of
business inside the universities (in the framework of clear and transparent system of requirements).
And vice versa, ability of universities to participate in business beyond the limits of universities by
means of different mechanisms. In this case business is considered, first of all, as platforms for
students’ practical training.

5. Ecosystem factor— by this we imply the existence of university laboratories which
provide students with the possibility of participating in the research work and also the availability of
a company, collaborating with the university (companies recruiting the future specialists are
considered). In fact, donors of the universities must not have a monopoly on students, only in such a
way the equal possibilities for students with a regard for their educational and commercial interests
are provided.

6. Synergetic factor. Just within the integration bounds of business processes in the
companies and universities it is possible to obtain new quality and new speed of knowledge and
technological renewal which is based on a considerable improvement of quality of specialists
training and on the appropriate business development.

Metrics evaluating the integration of business and universities

1. Average wage of the graduating students of a particular institution of higher education.

2. Average wage of the students working part-time in the companies according to their
training specialization.

3. Percentage of professors in the general university staff list who are the employees of the
companies which specialize in the sphere corresponding to specialization of students training.

4. Percentage of donations from business to the budget structure of the university.

5. Percentage of students who participated in the concrete researches carried out by the
higher educational institutions to the orders of both state and private organizations and received a
fixed wage for this work.

The author considers that the management mechanism of the integration processes between
the companies and higher educational institutions can be represented in the form of matrix shown in
the table 1.
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The matrix across represents those who make decisions concerning integration of business
and universities. Thus each column is divided into two components, first of which represents those
who are responsible for incoming data compilation, and the second — for those who directly make
decisions. It should be noted that not always those who are responsible for incoming data
compilation, make corresponding decisions. Moreover, in certain cases it is necessary to distinguish
both structures and concrete persons from incoming data compilation and decision-making.
Otherwise there is a temptation to manipulate the information for a choice of this or that decision.
Thus we have the following types of accepted decisions:

1. The state institutions. We mean the state committees or ministries which carry out the
monitoring (responsible for incoming data compilation), the Parliament forming legislative base,
and also executive powers which bring it into action. Classical cases, for example, are decisions in
the field of interaction between the Ukrainian Academy of Science and universities, as well as
creation and functioning of techno parks on the basis of Ukrainian Academy of Science and the
institutions of higher education.

2. The Administration of Universities. These are top-managers represented by Rector,
Vice-rectors, Deans and the Heads of the chairs. It is important to understand that university
departments (for example, a personnel department), collecting the incoming data, and those who
send requirement for a public contract to the Ministry of Education and Science should be balanced.
Otherwise, both a labour market and the tax bearers paying for the work of university bear losses. It
is favourable only for personal interests of some faculty, who do not want to upgrade their
professional competence. It is a separate question which was considered in the previous works of
the author [4, 5].

3. Faculty. Here we mean informal, not legalized mutual relations between faculty and the
companies which have current interest to these or other students. Thus business is not much
interested in the prospect of long-term relations focused on transformation of curricula, the change
professional competences of students, the investments connected with the academic process.
Usually it is the chaotic process which does not bring strategic benefits. For example, the temporary
employment of senior students of pedagogical higher educational institutions at schools where the
main thing is to fill a vacancy at a back-country school. Another example is a spontaneous
employment of good students (in the field of programming) at the rapidly growing software
companies. In these cases the student is in fact untaught at the university, the university changes
nothing in curricula, the student doesn’t study a complete course of fundamental mathematical
sciences, and the company most often retrains the specialist.

4. Business. It is a special case when business lives its own life, by default, having agreed
to retrain those who leave higher educational institutions. Thus the companies act simply as the
consumers of what universities produce. In this case the incoming data formation is minimized.

5. Jointly. The characteristic feature of this type is a creation of committees including both
representatives of business structures, and representatives of higher educational institutions.
Variants when such joint formations also exist at the level of ministerial structures are not excluded.
Unfortunately, experience of the author convinces that such work is so formalized that benefits only
to very narrow circle of persons. The data analysis of the well-known program “Intel” shows that,
for example, during a year it is possible to retrain at once 40 thousand teachers though a simple
calculation and common sense show absolutely another results. In this case the main thing is not to
formalize to much the work of such structures. The efficiency of such work should be measured
only by realization of concrete projects and the metrics mentioned above.

The vertical matrix represents the possible types of accepted decisions. In our opinion,
taking into consideration the research carried out, we mainly distinguish three cases showing how
decisions concerning integration are made. Thus, we have three basic archetypes:

1. De jure. The case of integration based on adoption of certain regulatory documents. For
example, creation of techno parks on the basis of universities, based on adoption of corresponding
statutory acts of the Parliament and the Cabinet of Ministers of Ukraine.

2. De facto. The case of integration representing the certain situational moment when,
thanks to the present circumstances, and also the creativity of some faculty and representatives of
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business the informal relations are formed and promote mutual penetration of business and a higher
educational institution. The sources and prerequisites of the specific steps in this regard may
become different grants, including both international and the sponsor.

3. Precedent-based. The situation which is based first on realization of De facto
archetype, and then legalized either by De jure archetype or a normative document, signed by the
Rector, within the current Legislation.

Thus, on the intersection of corresponding lines and columns of the matrix we get the real
picture, showing the system of incoming data formation and acceptance of the proper decisions
concerning the integration of business and universities by the main acting persons.

The Model of Integration Management of Business and Higher Educational Institutions

For the model building we use the modified model of Mark Moore [6], represented on fig.1,
which from our point of view specifies the integration processes between business, power and
education.

/" Authorized

Environment ~ Delivery
¢ Clients e Sale
e Sponsors e Transmission

¢ Representative of
authorities

¢ Direct provision

Permit
Assets o Market signs
purchase e Subject to the Social value
o Money politi(_:i_al conditions e SConoaanaleenices
« Authority monsitnns « Public goods
Owner capital
Production

Production capasities
e Clients

e Sponsors

e Representatives of
authorities

Joint production

~ e

Fig. 1. Structure of value for the management of nonprofit organizations

To our opinion, the given model presents not only the mechanism of co-operation of
business and universities but also forming of value of the main product of higher educational
institution — the value of graduating student.

4. Authorized environment. In this case the clients are companies and establishments,
including state institutions, which give workplaces for students graduating from universities.
Sponsors are the companies, which try to influence indirectly the academic process by means of
investments, including human resources, rather than just material and financial.

5. Acquisition of resources. It is very important here, using the proper metrics, to balance
four basic resource sources of universities — budgetary resources, resources from sponsors,
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resources, got as a result of research and production work, and also grant resources, got from the
donors.

6. Permissions. Exactly this fact, from one side, determines the flexibility in the work of
universities, adaptability of curricula to the current necessities of society and business, and from the
other, takes into account strategic priorities, formed by the political elite of both state and the
region.

7. Production capacities. Exactly these three key constituents (clients, sponsors and
power) determine the fundamental aspects of academic, research and production activity of
institutions of higher education. The presence and level of basic assets of universities — material,
financial, human, non-material, including now-how, relations and IT-actives — depend exactly on
them [7]. They determine the priorities in the activity of higher educational institutions and in
general, what the institutions of higher education can be engaged in together with the academic
activity.

8. Public value. This is the key element of the model which actually determines the main
metrics, estimating the efficiency of integration of business, science and education. That is why in
the most of American universities corporations are involved both in serious scientific researches
and organization of some business processes, providing the practice of students by that. It is
important to realize that exactly forming of public value makes it possible to understand
mechanisms, linking a production, joint production and permissions. The permissions define the
priorities in academic, research and also in production activity of institutions of higher education.
Moreover, the permissions legalize the joint production of universities and business, allow to
conduct necessary capitalization of higher educational establishments. Thus, the fundamental
constituent of the integration of higher educational institutions and corporations appears in a public
value.

9. Delivery. This is a key element of the model, determining closure of a return loop,
allows to estimate not only efficiency of integration but also to expose the dynamics of basic
processes, determining its management. As a result of integration, we return through a sale, transfer
and direct rendering of services and commodities, back to the authorized environment. It is
important to understand how it changes in this case. Each university, using a necessary normative
base, should define and classify:

- what it produces, and then, how and to whom sells it (for example, software

development in the form of finished products and outsourcing);

- what services and products it develops, to whom and how delivers them (for example,
electronic multimedia textbooks for a gratuitous transfer to schools);

- and, finally, what is necessary and possible to create for a legal direct transmission both
to state and public subjects, and subjects of business structures (for example, books,
textbooks, articles etc.).

As it was mentioned before, at the modern stage of market relations development in Ukraine
the problem of creation of qualitative, competitive, innovative education concerns public
authorities, scientific society, public organizations, representatives of various business structures,
employers, and other institutions of civil society.

However it is only one of the possible, from our point of view, ways of integration of
education and business, which can be carried out quite differently. Within the framework of this
research it was conducted the survey of employers, as well as businessmen, representatives of
business society of the Southern region. About 250 business representatives of the Kherson, Odessa
and Mykolaiv areas were interviewed.

The survey results showed that a great deal of business community representatives consider
universities to be one of the main business personnel suppliers (74% of the respondents). Moreover,
the role of universities in business and society, in the opinion of 52% of the respondents, is in
educational services provision, 28% consider universities the source of raising the level of
employees' skill, so many respondents (28%) see universities in a role of possible business partners,
and approximately as much respondents (26%), consider that universities perform functions of
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researches realization, development of basic and applied scientific knowledge and technologies.
And only 1% of the respondents think that the activity of universities contributes the
implementation of modern progressive experience at enterprises and firms. These data are
represented in the Figure 2.
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Fig.2. Role of universities in business and society (based on the survey results)

Businessmen see the following ways and directions of cooperation with universities:

- 48% of respondents — in raising of the level of their employees' skill on the basis of
university;

- 38% of respondents — in creation of mutual scientific and production projects;

- 33% of respondents — in the employment of university graduates;

- 19% of respondents — in realization of seminars, round tables, conferences;

- 14% of the respondents — in organization of social, charitable and cultural projects and
actions.

These data are represented in the Figure 3.

Some businessmen would like universities to create loyal extramural curricula for specific

professions.
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Fig.3. Ways of cooperation between business structures and universities
(based on the survey results)
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Employers and businessmen are interested in possibilities of common projects with
institutions of higher education in the following fields:
- Information technologies — 45% of the respondents
- Scientific researches and development — 36%
Educational programs — 27%
International projects — 18% of the respondents
Cultural and mass media projects — 13% of the respondents
These data is represented in the Figure 4.
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Fig.4. Possibilities of joint projects of business structures and institutions of higher education
(based on the survey results)

45%

59% of the questioned employers confirmed, that university graduates, who did not have any
experience, i.e. have got fixed up in a job after termination of studies, work (or worked) for their
enterprise.

67% of the respondents are not completely satisfied with the level of university graduates
training, but consider this level acceptable for employment; 24% are satisfied with the level of
training, and only 9% are not satisfied with students training (Fig. 5).
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graduates’
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e

Mot completely satisfied
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67%

Satisfied with the
preparation level;
24%

Fig.5. Estimation of employers’ satisfaction with the level of university graduates training
(based on the survey results)

Estimating the level of their satisfaction with learning capabilities of young specialists, their
adaptation to a new environment and new knowledge perception, 59% of employers evaluate
positively university graduates according to this description, 27% are not satisfied with these
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capabilities of young specialists, and 14% can not give a well-defined answer to this question, as
they consider that all universities graduates have very different level of learning capabilities,
abilities to adapt and perceive something new, and they can not give general characteristic for all
the graduates.

36% of employers would willingly accept university graduates for employment, 27% would
accept young specialists for employment only in case of absence of better candidates, 18% would
accept graduates for employment only within a condition of less salary comparing with other
employees, 32% do not want accept graduates of institutions of higher education for employment at
all, as they consider that it is better to accept specialists with work experience.

Employers distinguish the following main drawbacks of graduates of institutions of higher
education:

- Lack of professional knowledge — 14%

- Lack of practical skills — 71%

- Low level of discipline — 19%

- High “demands” of the graduates, i.c. the fact that young specialists want to get high

salary, flexible work schedule and have other requirements — 38% (Fig. 6)
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Fig.6. Main drawbacks of graduates of higher educational institutions, in the judgment of
employers (based on the survey results)

lack of expertise

The main professional competences, which employers want to see in young specialists-
graduates from the institutions of higher education (Fig. 7):

- Organization and management skills — 59% of the respondents;

- Learning capability — 58% of the respondents;

- Ability to think creatively — 58% of the respondents;

- Computer skills (users level) — 40%;

- Economic knowledge — 59%;

- Knowledge of foreign languages — 36%;

- Engineering and technical skills — 23%;

- Good knowledge of information technologies — 22%;

- Programming skills — 13%;

- Basic knowledge of psychology or medicine — 8%.
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Fig.7. The main professional competences which employers want to see in young specialists-
graduates from the institutions of higher education (based on the survey results)

Management realization mechanism between institutions of higher education and
companies, enterprises, as it is seen by the most of businessmen at the present stage, is represented
in the Table 2. This process can be characterized as the actions of the government and university
authorities on forming of incoming data and decision making, which is mainly implemented
according to the management archetype “de-jure”, described above, and in particular cases,
according to the archetype “precedent-based”.

In opinion of the interviewed businessmen and business representatives, it is possible to
optimize control of integration process between universities and enterprises by strengthening the
role of business structures and universities in incoming data compilation, and also in case if they
will take part in decision-making concerning integration processes as well. The optimization matrix
in accordance with the survey is represented in the Table 3.
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CONCLUSIONS

The research confirms wide possibilities for integration of the system of education, and
universities in particular, and business structures and other non-governmental organizations.
Involvement of corporations and enterprises to the process of incoming data formation at the actual
and official level and their participation in decision-making process concerning integration, will
contribute to more quick and effective integration realization.

The survey, conducted by the author, on the whole represents the positive tendency of labor
relations between employers and graduates of institutions of higher education, however it becomes
completely clear, that the level of training at universities must be higher, it should provide a broader
programs for students’ practical skills training, be close to realities of modern business in order to
satisfy the requirements of employers, corporations, enterprises and public organizations.

The author would like to use this opportunity to expresses his gratitude to the respondents
and all those who helped to carry the survey out (separate gratitude to Kherson Regional Centre of
Employment). Also the author expresses gratitude for participation in survey organization to
researcher of the Kherson State University Yaroslava. Fedorova.
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BHKOPUCTAHHA HETPAJHI[IHHUX ®OPM HABYAHHA IT)] YAC
IIPOBE/IEHHA 3AHATH 3 KYPCY «OCHOBH LITYYHOI' O IHTEJIEKTY »

Apxinosa T.JI.
XepcoHCbKHM €eKOHOMIYHO-TIPABOBHIA iHCTUTYT

Buxopucmanna nempaouyitivux Gopm nposedeHHsA 3aHAMb CHPUAE 3aYIKABIEHOCMI Y
BUBUEHHI NPEOMEMY, PO3BUBAE MBOPUY CAMOCMIUHICMb CMYOeHmMi8, NPUBYae 00 pobomu 3 pizHUMU
Ooicepenamu 3uans. Taki gpopmu npogedeHHs 3aHAMb PIZHOMAHIMAMb MPAOUYIUHICMb HABYAHHS,
nooiceasoioms OYMKy. VY cmammi poszenanymo maki ¢oopmu, sik oebamu, Kpoceopou, HayKose ece,
00no6idi, 0inosi iepu.

Knrwouosi cnoea: wuempaouyivini Gopmu HasuyanHs, Ni3HABANLHI Oii, ehexmueHicmo
neoazo2iYHUX MmexHon02ill.

ITocTanoBka npod/emMu Ta ii aKTyaabHICTD

B Vkpaini BiiOyBaeTbCs CTaHOBJICHHS HOBOi CUCTEMHM BHUIIOi OCBITH, sIKa CIIPSMOBaHa Ha
3OIMCHEHHS ICTOTHHAX 3MIH B IE€JAroridHMX TEXHOJOTIAX, SIKI BIAMOBINAIOTH BUMOTaM CHOTOJEHHS.
Ponp 1 3HaueHHs BHCOKOKBali(pikoBaHMX (haxXiBI[iB 3pOCTa€ Yy BCIX Taly3sax HapOJHOTO
rocniogapcTBa. HoBi comianbHO-eKOHOMIUHI BiTHOCHHH OOYMOBHIIM CYNEPEYHOCTI, IO iICHYIOTHh B
cucTeMi BUIIOI OCBITH. ['0JIOBHI 3 HUX — MK O0'€KTHMBHO ICHYIOUMMH MOTpebdamMH CyCHiIbCTBA Y
BHCOKOKBaTi(hiKOBaHUX (aXiBIX 1 HEMOCTATHHOK €()EKTHBHICTIO TEIAarOriYHUX TEXHOJIOT1H, MiXK
norpebaMu TMPAKTUKH B TMEpPeXoJi A0 OCOOOBO-OPIEHTOBAHOTO HAaBYaHHS 1 HEJAOCTAaTHHOIO
METOAMYHOIO 1 TEXHOJOTIYHOIO MiArOTOBKOIO TeJarora J0 peaitizamii BiAMOBITHUX TEXHOJIOTIN
HaBYaHHS, M)XK 3MICTOM, III0 OHOBJIIOETHCS, 1 TPAIUITIHHOIO (hOPMOIO HOTO peaizarii.

Tomy BuHUKaE MOTpeda B po3poOIIl TEXHOJIOTIH HETPATUIIHHUX (POpM HABUAHHS, III0 MAIOTh
HAa METi MiABUIICHHS SKOCTI MpodeciifHOi MiATOTOBKH CTYAEHTIB 1 piBHA mpodecioHanizMy
BUKJIa/1a4a.

BuTtoku gocaiaskeHHs1 aBTOpa

CTBOpeHHST yMOB [IJii  PO3BUTKY OCOOMCTOCTI CTyA€HTa 1 SKOCTI MiATOTOBKH
BHCOKOKBaJIi(hikoBaHOTO (axiBLsl — MPOBIJHA 3ajaya MEpeBJAIITYBaHHS CUCTEMH BUILOI OCBITH.
[Tomyk opieHTHpiB B 11 peamizamii BeACThCS BYCHUMH Ta TMPAKTHKAMU, IO 3HAXOJUTH
BimoOpaxkenHs B poborax C.S. barumesa, B.II. becnanpko, A.JI.  CMsATCBKHX,
I'.Il. HeapoBunpkoro. [IpobnemMu epeKTUBHOCTI MPOLECY HABUYAHHSA 1 OKPEMHUX MOr0 KOMIIOHEHTIB
BUKJanaloThesl B jociiukeHHsax [ H. Anekcannposa, HO.K. baGancbkoro; MojentoBaHHS 1
MPOEKTYBaHHs Teaaroriunnx texHonorii — B.M. Yennosa, H.®. Tanuzinoi, [.C. SIxumMaHCHKOT;
BUBYEHHIO MOTHUBAIIHOT MiAJIBHOCTI Y4YHIB Oynu mnpucsdueHi pobotu b.I'. Amnanbesa,
JI.C. Burotcekoro, M.C. Kony, M.A. JleontseBa, K.K. Ilmatonoma, C.JI. PyOiHmTeiina,
J1.b. EnpkoHniHa.

Hepo3p’sizani npo6Jiemu Ta MeTa podoTH

SxkicTh axiBiiB, IKUX TOTY€ BHIIA [IKOJIA, OaraTo B 4OMY 3aJIe)KHUTh BiJ] PIBHS BUKJIaJaHHS
HaBYaJIbHUX JUCHUIUIIH, BiJi BMIHHS BHUKOPHCTOBYBATH ICHYIOYI pE€3€pBU JUIsl BJIOCKOHAJIEHHS
HaBYAJIBHOIO TMpOIECY, M0 3yMOBIIOE IHTEHCHBHI TOIIYKH MiJABUIIEHHS e(eKTUBHOCTI
HaBYAJIHHOTO MPOIIECY NIISTXOM BJIOCKOHAICHHS 3MICTY HETpaIUIiHHAX (popM HaBUaHHS.

TakoX He MPUMUHSAIOTHCS CHPOOM 3HAUTH Ti CTUMYJH, IIO CHOPUAIOTH AaKTHUBi3amii
HaBUYaJbHO-MI3HABAIIBHOI  JIsIbHOCTI. s 1mporo moTpiOHA cCHiBHmpalsd MDK —YYaCHUKAMH
HABYAJIbHOIO MpOIECY, MEPEOCMHCICHHS CTUMYJIB, SKi BHUKOPHCTOBYBAJHCS paHillle 1 JaBaJd
ITO3UTUBHUM PE3YJIbTAaT.

ITocTaHoBKa 3aBIaHHSA

Jns nmigHoi Ta egeKTUBHOI MAISUIBHOCTI CTYACHTIB B&XKJIMBUM € BUKOPHUCTAHHS Yy
HaBYaJIbHOMY IpOIleci HETpaAULIHHUX (OPM MPOBEIACHHS 3aHSATh.
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CporogHi Bce Ounbllia yBara MPHAUISETHCS JIIOIWHI SK OCOOMCTOCTI — 11 CBIJOMOCTI,
JyXOBHOCTI, KYJbTYpi, MOPaJbHOCTI, @ TaKOXX PIBHIO PO3BUTKY IHTEJEKTY Ta IHTEIEKTYaTbHOMY
noTeHmiany. ToMy He BHUKIMKAE CYMHIBY HaJ3BHYaiiHA BaXKJIHMBICTh, TOCTpa HEOOXIAHICTH TaKOi
MIJITOTOBKM BUCOKOKBaTi(pikoBaHMX (haxiBIliB, IO BOJIOJIIOTh 3HAHHSMH, 3araIbHOIO KYJIbTYPOIO,
YMIHHSAMH CaMOCTIHHO 1 THYYKO MUCIIUTH, 1HIIIaTUBHO, TBOPYO BHUPIIIYBaTH KUTTEBI 1 mpodeciitni
MUTaHHS.

[ToBHOIIHHE 3aCBOEHHS 3HAaHb NpPUIYCKae (OPMYBAHHS TAaKUX IMI3HABAIBHUX i, SKi
CKJIQJal0Th crenudivyHi MpUHOMH, IO XapaKTEpHI JUIsl Ti€l YW 1HINOI ramy3i 3HaHb. CBOEPITHICT
IUX MPUHOMIB TOJSATaE B TOMY, IO iX (POPMYBaHHS MOKJIMBE JIMIIE Ha MEBHOMY MPEIMETHOMY
Mmatepiani. He MoxkHa, Hanpukia, cpopMyBaTu MaTeMaTHUYHE MUCIICHHS 0€3 MaTeMaTUYHUX 3HAHb,
JHTBICTUYHE MHUCIIEHHS 0e3 poOoTH 3 MOBHMM MarepiaioMm. be3 ¢opmyBanHs cnenndiyHux Iii,
10 XapaKTepHi IS AaHOI Taily3i 3HaHb, HE MOXYTh OyTH C(OpPMOBaHI Ta BUKOPHCTAHI 1 JIOT14HI
npuiiomu. Tak, y KOXHIN Tainy3i 3HaHb JJI PO3BUTKY CHEIM(IUHOTO MUCIECHHS HEOOX1IHO TaKOX
3aCBOEHHS MPUHOMIB, sKi MOTPiOHI M1 poOOTH B AaHiil ramy3i 3HaHb. Lli mpuiiomu mizHaBaIBHOL
TisUTBHOCTI BiOOpakatoTh crienrivyHi 0COOIMBOCTI AaHOI HAyKOBOI raiysi, MEHII YHIBepCalbHI 1
HE MOXYTb OyTH MEXaHIYHO NMEPEHECEHUMHU Ha Oy/Ib-SIKy HaBUAIbHY AUCLUILIIHY.

Buknagay moBuHEH OauWTH BENMKI pEe3epPBH BUKOPUCTAHHS B HABYAJIBHOMY IPOILECi
Cy4aCHHMX JOCATHEHb HAyKH 1 TEXHIKHU, SIKI MOKH IO HE JOCUTH €(PEKTUBHO BUKOPHUCTOBYIOTHCS.
30kpema, Takui 3acid MiSUTBHOCTI, SK KOMIT'FOTEpP MJO3BOJISIE JIOCTaTHHO ITOBHO BpaxyBaTH
MOYaTKOBUH pPiBEHb Mi3HABAJIBHOI MISJIBHOCTI CTY/ICHTIB Ta iX 1HAMBIAYyallbHI 0co0uBoCTI. CTYMHiHBb
JOCATHEHHS MOCTABIICHOT IIJTI OKPEMUM CTYICHTOM ICTOTHO 3aJIS)KHTh BiJ] TOTO, HACKLUIBKHU MTPOIIEC
3aCBOIOBAHHSI OyIy€ThCA 3 YPaxXyBaHHIM YCiX BKa3aHUX OCOOIUBOCTEN JAaHOTO CTYJEHTA.

Buuenns kypcy «OCHOBH IITYYHOTO 1HTEJIEKTY» CIPSIMOBAaHE Ha JOCATHEHHS TaKHX IIUJICH:

- 3aCBOEHHS 3HaHb, 1[0 CTAHOBJISATH OCHOBY HaYKOBUX YSIBJICHb MPO MITYYHHUH 1HTEIIEKT;

- O3HAOMJICHHS ¥ OBOJIOAIHHS OCHOBHMMHM METOJAMH IITYYHOTO IHTENIEKTY 3 METOIO
CTBOPEHHS IHTENEKTyalbHUX CHUCTEM, SIKi IMITYIOTh TBOPUY AiISUIbHICTH IpodecioHana,
HOTO0 IHTYIIIIO Ta JOCBIM, IO HEOOXIIHI /IS AaHATITUYHOTO BUPIIICHHS 3a1a4;

- PO3BUTOK Mi3HABaJIbHHUX IHTEPECiB, IHTENEKTYyaJbHUX 1 TBOPYMX 3II0HOCTEH 3acobamu
1H(OpPMAaTUKH 1 KOMIT'FOTEPHOI TEXHIKH;

- BUXOBaHHS BIJIMOBIAATFHOTO BIJHOIIEHHS MOAO iH(opMallii 3 ypaxyBaHHSM MPABOBUX 1
€TUYHUX acleKTIB 1i PO3MOBCIOJKEHHS; BUOOPUOTrO BIJHOLIEHHS JO OJEp)KaHOl
iHpopMaii;

- OTpUMAaHHS BMIHb Ta HaBUYOK II0JI0 3aCTOCYBaHHS 3ac001B 0OUMCIIIOBAJILHOI TEXHIKU B
MOBCAK/JIEHHOMY HTTi, NP BUKOHAHHI IHMBIAyaJbHUX 1 KOJEKTHBHUX IPOEKTIB B
HaBYaJIbHIN TISIILHOCTI, MOJATBIIIOMY 3aCBOEHHI OCHOB MalOyTHROI mpodecii.

Jlnst 3amydeHHs CTYJAEHTIB O HaBYaIbHOI AiSNIBHOCTI BaXKJIMBUM € BUKOPHCTAHHS I[IKABOTO,

IO CHpuUsi€ MiJBULICHHIO €()EKTUBHOCTI NpOIECY HaBUaHHSA. AJle BUKOPUCTaHHS LIKaBOTO SK
CaMoLiTi J1a€ MPOTUNEKHUNA edeKT — CTYAEHTH MPUXOASITh Ha 3aHATTS Ui 3a0aBU 1 MPUEMHOTO
MIPOBE/ICHHS Yacy, BUBYCHHS JWCIUIUTIHU JJIi HAUX HE BaXIMBE, a BHUKJIAJa4 HEOOXiTHHHA TUTBKU
IUIS TOTO, 100 He OyNI0 HYAHO.

BikoBux oOMeXeHb JJIsi BUKOPHCTAHHS IIKaBOTO HeMae. BakKITMBUM € JUIIe BpaxyBaHHS
BIKOBHX OCOOJHMBOCTEH CTYICHTIB, CHPSMOBAHICTh HaBYAaHHS, [OCTYIHICTh Martepianty, IIo
BUKiIagaeTbesd. CTyleHTH 3 IIKaBICTIO CIyXalOTh MaTepian, L0 MOJAEThCS, 1, SK MOKA3yIOTh
aTecTallii, [0 MPOBOJATHCS, HABYAJIbHUNA MaTepiayl riaubiie 3amam'sToBylOTh. CTYAEHT NOBHHEH
MaTH MpaBo Ha MiJKa3Ky, Ky BIH MOBHUHEH 3J00yTH CaMOCTIHO, CIUPAIOYMCh HA CBOI 3HAHHS. Y
KPOCBOP/Ii, HAMIPHUKIIA]], TAKOIO MMiIKa3KOI0 € OyKBa Ha MEPETHHI IBOX CIIB.

[Tpu migOopi 1IKAaBOrO Ba)JIMBUM € BU3HAYEHHsI HOro MICIsl B HaBYAJIBHOMY Marepiaii,
HOro CHpsSIMOBaHOCTi, Y3TOJKEHOCTI 3 TIOCTaBJICHOIO METOI 3aHsTh, PIBHEM BiJIMOBITHOCTI
I[IKaBOT'O PIBHIO MiZrOTOBKH CTYIEHTIB. [1].

[Tin vac mnpoBeneHHs 3aHATH 3 Kypcy «OCHOBM INTYYHOTO IHTEJIEKTY» JIOPEYHO
BUKOPUCTOBYBAaTH TEXHIKY NpPOBENEHHS /1e0aTiB Ui 3aKpIiIUICHHS MpoijieHoro marepiany. Taka
¢dopma cripusie 3aLiKaBIEHOCT] Y NOLITYKY MepeBipeHux (akTiB, 6akaHHIO OTPUMAHHS HOBUX 3HAHb,
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YMIHHIO OyTH TEpPEKOHJHMBHUM, IO aKTHBiI3ye HaBYaJIbHO-TI3HABAJIbHY isUIbHICTh. HaBuanmpHMiA
Marepiaji cTae MpUBaOIUBIIINM 1 caM MPOIEC MiATOTOBKH J0 Ae0aTiB MEPETBOPIOETHCS 3 PYTHHHOTO
npolecy Ha AUHAMIYHY TpY.

Hebatu OyBaroTh HepopMasbHi 1 GOpMalbHI. Y MOBCIKIECHHOMY KHUTTI BUKOPUCTOBYIOTHCS
HedopmanbHi nebatn. @opManbHi K ae0aTu MOTPeOYIOTh MEPEKOHIMBUX apryMeHTiB. Tomy s
MIITOTOBKK MaiOyTHIX (axiBIiB Ba)IJIMBE BMIHHS BHUKOPHCTAHHS TEXHIKH (OpMaJIbHUX 1c0aTiB,
00 y MoJaNbIIOMYy BMITH IPUHAMATH Ta OOTPYHTOBYBATH BJIACHI PILIICHHS.

OCHOBHOIO XapaKTEPUCTUKOI (OPMAIBHHUX J1e0aTiB € HasABHICTh MPABUJI, 110 3a0€3MEYyIOTh
3ITKHEHHS! TMPOTUJICKHUX TOYOK 30py. IToTpiOHO HE MPOCTO BHCTYNUTH 13 MPOMOBAMH, aine M
CIIPOCTYBaTH apryMEHTH 1HIIIOT CTOPOHH, TIOPIBHATH CBOIO MO3HUIIIIO 3 MO3HIIIEID OTIOHEHTIB 1, TAKUM
YMHOM, IEPEKOHATH CY/AJII0 y CBOIi MPaBOTi.

OBOJIONIBIIM TEXHIKOIO Je0aTiB, CTYyJICHT MOXE apryMEHTOBAHO BiJICTOIOBAaTH CBOIO TOUYKY
30py MOBAKAIOUU OMOHEHTIB, CKOPUCTABIINCH yCiMa aKyMYJIbOBAHUMHU 3HAHHSMHU, HAKOTTMUYCHUMU
npotsaroM XuTTs. OCHOBHE 3aB/IaHHA /1€0aTiB — HABUUTH 3/100yBaTH 111 3HAHHS Ta BIJOKPEMIIIOBATU
TOJIOBHE BiJ ApyropsaHoro. Y paebarax Hapo/uKyeThecs icTuHa. [lpuwiitm 1m0 Hei, mogonaBiH
CYNEpPHHUITBO Ta Oa)KaHHS MEPEeMOrH OyIb-SKHUM CIIOCOOOM, — OCh T'OJIOBHA METa IMPOBEICHHS
nebaris [8].

Mertos1 poeKTiB HaGyBae OCTAHHIM YacoM Bce GiNblle NPUXHIBHHUKIB. Floro cipsaMoBaHo Ha
Te, MO0 pO3BHHYTH AaKTUBHE CAMOCTIHHE MHCJICHHSI CTYJCHTAa 1 HABYUTH HOr0 HE MPOCTO
3amaM'aTOBYBaTH 1 BIATBOPIOBATH 3HAHHS, K1 HaJa€ oMy BHINA IIKOJA, @ H YMITH 3aCTOCOBYBATH
ix Ha mpakTui [2].

[IpoekTHa MeToJIMKa BIAPI3HIETHCA XapaKTepOM BHKOHAHHS 3aBJaHb MpU POOOTI HaJ
npoektoM. CrinpHa pobOoTa TPyNMU CTYASHTIB HaJ NPOSKTOM HEBIJI €MHA BiJ IX AaKTHBHOI
KOMYHIKaTUBHOI B3aeMonii. IIpoexkTHa MeTonuka € ofHiero i3 ¢opM opraHizamii JAOCTIIHUIBKOI
Mi3HABAIBHOI AISUTBHOCTI, /€ CTYJEHTH 3aiiMaloTh aKTHBHY CYO0'€KTHBHY MO3HIII0. Tema MpOeKTy
MOKe OYyTH MOB'A3aHa 3 OJHIEID HAOYHOIO 00JacTI0 a00 HOCUTH MDKIMCHMIUTIHAPHUNA XapakTep.
l'onoBHEM pe3yiabTaTOM pPOOOTH HAJ MPOCKTOM € aKTyami3alis Ta Tpua0aHHS HOBUX 3HAHb,
HABUYOK Ta BMiHb, iXHE TBOPYE 3aCTOCYBaHHS B HOBUX YMOBAaX.

Po6ora 1o npoekTHii MeToAHUIIl CIpUsiEe CaMOCTIHIN MOITYKOBIN JISIbHOCTI, KOOpAUHALIIT
CBOIX JIiii, aKTUBHOI JOCTiAHUIBKOT B3aemoii [3].

OcHoBHa ies1 METOly IPOEKTIB MOJSAra€ B TOMY, 1100 CIIPUSATH aKTHUBI3allii Mi3HABAIbHOI
TiSUTBHOCTI CTYACHTIB B XO/11 TBOPUYOi pOOOTH.

CyvacHu# miaxija 10 BUBYEHHS TUCHUIUTIHA «OCHOBH MITYYHOTO 1HTEJIEKTY» MPHUITYCKAE HE
TITBKA OTPUMAaHHS SKOICh CyMH 3HaHb IIOAO TpPEAMETY, aje i CTAaHOBIEHHS BJIACHOI MO3HIIIi,
BJIACHOTO BIJHOIIEHHS JI0 TPOYUTAHOTO: PO3IyMiB, CHIBIEPSIKUBAHb TOEJHAHHS CBOTO Ta
aBTopchrkoro "sa". J[ns mpuBYaHHA 10 Takoi poOOTH TOPEYHO BUKOPUCTOBYBATH TaKHil BUJIl pOOOTH,
SIK HaITUCaHHs HAYKOBOTO €ce.

CHOBHUK KOPOTKMX TEPMIHIB JITepaTypO3HaBCTBA TPAKTYye MOHATTS "ece" sIK PI3HOBUJ
Hapucy, B SKOMY TOJIOBHY pOJIb BHKOHYE HE BIATBOPCHHS (akTy, a 300paK€HHS BPaKeHb,
PO3AyMiB, acolliallii.

Ha 3ansarTax 3 kypcy «OCHOBH IITYYHOTO I1HTEJEKTY» CTYIAEHTH aHaNI3ylOTb OOpaHy
npobieMy, BiJICTOIOIOTh CBOIO TO3MII0. BOHM MOBHMHHI BMITH KPUTHYHO OIIHIOBaTH 3i0paHy
iH(popMallil0, MHCbMOBO BHUCJIOBIIOBATH JyMKH 3TiHO MOCTaBJIEHIH MpoOsieMi, HaBUYUTHCS
BIJICTOIOBATH CBOIO TOYKY 30pY 1 YCBIIOMJIGHO YXBAQJIIOBaTH BIIACHE PIIIEHHS, YOMY CIpHsIE
HaI¥CaHHs HAyKOBOTO ece.

Taka AiSIBHICTH PO3BUBAE JIOTIUHE 1 aHANITUYHE MUCIEHHS 1, 110 € BaYKIMBUM, BMIHHS
poOuTH BUCHOBKH Ha MiJICTaBl 310paHoi iHpopMaIlii.

VY cydacHUX yMOBax HaBYaHHS KOMI'IOTEPHHUM HayKaM y BUIIIHM MIKOJi Bce OLIBII TOCTPY
HEOOXIHICTh HAOyBarOTh IOCTAaHOBKA 1 BHPINIEHHS BAXJIMBUX 3arajlbHOJUJAKTUYHUX,
MeJaroriyHuX 1 METOAWYHMX 3afad, [0 MAlOTh HAa METi PO3LIUPUTH 3arajJbHOOCBITHINA CBITOTIISAL
CTYJICHTIB, TIPHUINEIUICHHS M MPArHCHHS OBOJIOJITH 3HAHHSIMH, 1[0 BHXOJATH 3a KOJIO 3HaHb, SKi
PEKOMEH/IOBaH1 JIep>)KaBHUM CTAHJIAPTOM BHIOI MKoMU. OAHUM i3 NUISAXIB PIIIEHHS [UX 3371a4 €
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1HTerpallis HaBYaJIbHUX JUCLUIUIIH B Mpolleci HaBYaHHS. Mirairy3eBa iHTerpallis 1a€ MOKIUBICTh
CHUCTEMATU3YyBATH 1 y3araJbHIOBATH 3HAHHS CTYACHTIB B CYMIXHUX JUCIHIUIIHAX.

JlocnimkeHHsT TOKa3yIOTh, IO IiJBUINEHHS OCBITHHOTO PIBHS HaBYaHHS 32 JOMOMOTOIO
MDKTaTy3eBO1 IHTEeTpallii ImICHII0€ BUXOBHI (PYHKITIT HaBUaHHS.

OCHOBHOIO METOI0 IHTerpamii AWCHUIUIIH € BMIHHS BHUKOPHUCTOBYBAaTH Ha TPAKTHII
OTPHMMaHI 3HAHHS B CHUCTEMAaTH3aIlil 1 MOTJIMOJICHHI 3HaHb 1 OOMiHI MMM 3HAHHSAMHU B IIPOIIECi
HaBYaHHS 1 MIATOTOBLI 10 MaltOyTHBOI podeciiHol AisutbHOCTI [4].

JIJ1s1 TOTOYHOT'O KOHTPOJIIO Ha 3aHATTAX 3 Kypcy «OCHOBHU IITYYHOTO 1HTEJIEKTY» M€ CEHC
BUKOPUCTOBYBATH CKJIaJaHHs KpocBOpIiB. KpocBopan MoxHa po30UTH Ha Taki IPyIu:

1. 3a cnenu@ikoro MUTaHb, 110 BUKOPUCTOBYIOTHCS (CTaHIAPTHI, IT1KaBi).

2. Jnst akTtuBizamii misotbHOCTI (Ti3HABai bHI, MOTHBAIlINHI, aKTyalli3ylodi, pPO3BHBAIOYi).
SIxuio B KpocBOp/l nepeadayaeTbCsi OBOJIOJIHHS CTyIEHTAMH HOBUMH 3HAaHHSAMHU, TO LIl KPOCBOP/
Ma€ Ti3HABAIBHUHN XapakTep. SIKIIO MuUTaHHS HEOOXiJHI A7 BUBYCHHS HOBOTO Matepiany abo
CHpsSIMOBaHI Ha MiABHUILEHHS IHTEPECY 10 MpeIMeTy, TO 1€ MOTHUBAUIAHUNA KpOCBOpJ. SKIIo X
KPOCBOPJA CHpHUS€ MIATOTOBII CTyAEHTa [0 CIOPUUHATTS HOBOTO Marepiaxy, TO BIH €
aKTyaJli3yIOuuM.

3. Jlns KOHTpONIO 3HaHb (KPOCBOPAW JUISL IMOTOYHOI, MOIYJIbHOI abo TiJACYMKOBOI
MIEPEBIPKH).

4. 3a 3MicToM (TEpMIHOJIOTIYHI, HAa 3HAHHS BU3HAYCHb, HA 3HAHHS JIaT).

B mpomeci poGotu 3 KpocBOpJaMH y CTYIEHTIB pPO3BHUBAETHCSA JIOTIYHE MUCIICHHS,
BUPOOJISIOTHCS TaKi SIKOCTI SIK TEPIiHHS, aKypPaTHICTh, 30CEPEIKEHICTb.

IrpoBi 3aHATTS IiKaBl THM, XTO HAaBYAEThCS, Oynb-akoro BiKy. [lil yac mpoBeAeHHS TaKUX
3aHATH 3'BISIETHCS MOXKIIUBICTH B HECTaHIAPTHIN (opMi mojgatu HaBUANBHHMN Martepiall, SKHi B
TpaauLiiHii GopMi 3aCBOIOETHCSA JIyke cabko 1 6e3 iHTepecy, MPOBECTH y3aralbHIOYE 3aHATTS 3
temu. Jli10B1 irpu Ha 3aHATTSX 3 Kypcy «OCHOBH IITYYHOTO 1HTEIEKTY» MOXKYTb OyTH e(eKTHBHUM
iHCTPYMEHTOM MiJBUILEHHS iHTEpecy CTYJIEHTIB 10 IIpeAMEeTy. IX MO’Ha BUKOPUCTOBYBATH SK
MOJIETHICHY 1 3aXOIUTIOIYY (OpMy MpOBEACHHS KOHTPOJBHUX 3aXOMiB. ['paroun Ha 3aHATTAX 3
Kypcy «OCHOBHU HITYYHOT'O IHTEIEKTY», MOXKHA BUTPATH HE TIJIbKU 3 MOTHBAIIIEIO CTYACHTIB, ajie 1 B
OTpUMaHH1 HUMH 3HaHb.

ITix yac mpoBeneHHS IUIOBOI I'PU y CTYIEHTIB BIANPALbOBYETHCS BMIHHS 30CEpEAUTHUCH,
MUCIIUTH CaMOCTiifHO, pO3BUBATH yBary i MparHeHHs /10 3HAHb.

3axONMUBUINCh, CTYJIEHT HE BIJUyBa€, IO BUMUTHCS — BIH IIi3HA€, 3amam'dTOBYE HOBE,
OpIEHTYETHCS Y HAJA3BUYAMHIN cuTyalii.

JIinoBi irpu Ba)KJIMBI 711 BUXOBAHHS aKTUBHOCTI CTY/ICHTIB.

Onna 3 3amau Kypcy «OCHOBM IITYYHOTO IHTENEKTY» IOJSTAa€E B OBOJIOJIHHI CTyJIE€HTaMHU
CTIMKMX BMiHb Ta HABUYOK Y BUKOPHUCTAHHI KOMI'TOTEPA /I BUPIIIICHHS] HAYKOBUX 3a]1a4.

s HanOaHHS TaKOro JIOCBiMY MOXHAa BHUKOPHUCTOBYBATH HEBENHKI IpakTukymu. [lepen
CTY/IGHTaMM TIOCTaBJIEHO 3aBJaHHS, PpO3B’sI3aHHS SKOTO 3allikaBUTh iX. BukoHaHHA 3amaui
pPO30MBAETHCS HA €TaIM 1 PO3PaX0OBaHO Ha JCKITbKAa HABYAJILHUX THKHIB.

JlonoBizi 1 MOBIIOMJIEHHSI BHUKOPHCTOBYIOTHCSI JJISi NPUBYAHHS CTYAEHTIB 1O poOOTH 3
JI0JIATKOBOIO JIITEPATYPOIO.

B mporeci poGoTH CTYAEHTH PO3LIMPIOIOTH CBill CBITOININA, HAOyBalOTh BMiHb T4 HAaBHYOK
po60TH 3 010TI0TEUHNMH KaTaJIOTaMH 1 3 CaMOI0 JIITEPATYPOIO.

CryneHTH HaBYalOTHCS BUALISATH TOJIOBHE 1 CHCTEMAaTH3yBaTH OTPUMaH1 3HAHHS.

BucHoBku

CryneHTH HaBYaIOTHCS BUALISATH TOJIOBHE 1 CUCTEMAaTH3yBaTH OTPUMaH1 3HAHHS.

Hetpamumiiini ¢opmu npoBeieHHS 3aHATh JAlOTh MOKJIUBICTh HE TUIBKM IMIJHATH 1HTEPEC
CTY/ICHTIB JIO TpeIMeTy, II0 BHUBYAETHCS, ajle ¥ PO3BMBATU iX TBOPUY CaMOCTIMHICTh, HaBYaTH
pOOOTI 3 PI3HUMHU JKEpPETaMH 3HAHbD.

Taxi ¢opMu mpoBe/eHHs 3aHATh PI3HOMAHITATH TPAAULIMHICTH HABYAHHS, MOKBABIIOIOTh
nyMKy. IIpoTe HE0OX1qHO BII3HAYUTH, IO AyXe YacTe 3BEPHEHHS 10 MoaiOHuX (opm opraHizarii
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HABYAIILHOTO TPOIECY HEAOIIIBHO, TaK SK HETPaAULiiHEe MOKE IMIBUAKO CTaTH TPAAHMIIIIHHUM, 110
MPU3BEC 10 TIOCTAOJICHHS IHTEPECY Y CTYACHTIB JI0 MPEIMETY.

IMepcneKTHBY MOAATBIIUX JOCTiIKEHb

CTyaeHTH HE IIKABJIATHCSA THM, IO iM BiJoMO. AJie i TOro, 00 Mmi3HaTH HOBE, OTpiOHE
OaxanHsi. Tpeba 3aIlikaBUTH CTYACHTIB HE TUIbKH KOHKPETHHM MPEIMETOM, a 1 MPOIEeCcOM
OTPHMaHHS 3HaHb, KOJIM HABYAaHHS CTa€ 3aJ0BOJICHHSIM. ToMy NOTpPIOHO TiJ dYac 3aHATh
CTBOPIOBATHU TaKi YMOBH, OO CTYACHT OYB 3/1aT€H caM JyIsl ce0e CTBOPIOBATH 3HAHHSI.

HixTo He macTh rapaHTii, 1[0 BAMOBJICHE BUKJIaIa4eM CJIOBO CTaHE 3HAHHSIM ISl CTY/ICHTA.

['onoBHa MeTa HABYAJIBHOTO TMPOIECY — HE OBOJOJMIHHA CTYACHTAMH KOHKPETHHMH
3HAaHHSMH, a OJICp)KaHHS BMiHb Ta HAaBHYOK 3100yBaTH HOBI 3HAHHS, BIIKpUBATH iX s cede
CaMOCTifHO. AKTHBHICTb — 3aci0 pearizalii moTeHIiay CTyISHTIB JJIs JOCSATHEHHS 1[iJ1l HaBYaHHS,
a piBeHb aKTUBHOCTI MOKHA OIIIHUTH 3a KIHIIEBUM PE3yJbTaToOM, aje 000B’SI3KOBO MPHU [IBOMY CIIi]T
BpaxOBYBaTH HASSBHUI PiBEHb 3HAHb CTYJCHTA Ta IUISAXU OJCPKYyBAHHS PE3YJIbTATY.

MexaHi3MH MUCJICHHS 3HAYHO CKJIQIHIIII 1 TOHII, HXK TIO3HAYCHHS CIIOBaMH ‘‘BiITBOPEHHS,
YCBiIOMJICHHSI 1 30€peeHHS B 11aM’ATi”. 3AaTHICTh CTBOPIOBATH 3HAHHS — MPUPO/IHA Ta HEBLA €MHA
BJIACTUBICTh MUCICHHS JIIOIWHU. TOMy HEOOXiIHO II€ BpaxOBYBaTH Yy HaBYAJIILHOMY TMPOIIECI.
Buknasad moBMHEH Tak OpPraHi3oBYyBaTH HAaBYAIbHY AISIBHICTH, OO CTYIEHT MaB MOXJIMBICTh
3pobutn nans cebe BIAKPUTTSA, B peE3yNbTaTi SKOTO BIH CHHTE3y€ 3HAHHS, BCTaHOBIIOE
B3a€MO3B’SI3KM MK PI3HOMaHITHUMHU SIBUIIAMH, POOUTH BUCHOBKH, (POpPMYy€E HOBI BU3HAUCHHS.
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H3YUYEHHUE IIPOLIECCA HHBECTHPOBAHHUHA METOJJAMHA
MATEMATHYECKOI' O IIPOI'PAMMHPOBAHHAL.

Beinoaur A.H.
XepcoHCKMH IoCyAapCTBEHHbIH YHUBEPCUTET

B cmamve npedcmagnenvl  IKOHOMUKO—Mamemamuieckue OCHO8bl U  CMPYKmMypa
npozpammul,  uccieoyrouler  UH8ECMUYUOHHbIL — Npoyecc  MemooaMu  MamemamuiecKo2o
NPOSPAMMUPOBAHUSL.

Knrouesvie cnosa: uccnedosauue, npocpammuposanue, ONMUMU3AYUS, UHBECUPOBAHUE,
PUCK, ougepcupurayusl.

OOyueHne SKOHOMHKE TpeOyeT OLIYIEHUsI CaMOCTOSITENIbHOTO yyacTus B €€ mpoueccax. B
Tex e€ pazaenax, rie peajlbHOCTh JOCTaTOYHO TJIYOOKO OIMHCHIBAETCS MaTeMaTHYeCKHUMHU
MOJCIISIMH, 3TO MOXKET JOCTUTAThCA MyTEM co3aHus MHGOPMAIIMOHHBIX Mojelield. B ocobeHHoCcTH
TO KacaeTcsi HWHBECTUIMOHHOTO IIpoliecca, KOTOPBI caMm  sBIAETCS, TMPEXIE BCETo,
uccienoBaHueM. B 3ToMm ciaywyae MojenbpHas IMporpaMma CIIY>)KMT aHaJIOrOM YCTaHOBKH JUIs
MpoBeJeHUsT (PU3MUECKOTO IKCIEPUMEHTa. B cTaThe OMHMCHIBAIOTCS SKOHOMHKO—MAaTEMaTHYECKHE
OCHOBbl W aJTrOPUTMbl MPOTpamMMbl, IO3BOJISIOLIEH HCCIIE0BaTh IPOLIECC OLEHKH IPOEKTOB
METOJIaMU MaTeMaTHYeCKOro MporpaMMmupoBaHus. Takas mporpaMma MOXKET MPEICTaBISTh
WHTEPEC HE TOJIBKO MPU 00YUECHUH, HO U JJ1s1 (PUHAHCOBBIX aHAIUTUKOB U (POHIOBBIX OPOKEPOB.

B Hacrosiiee Bpems 3ajaua MHBECTUPOBAHUS (PAKTUUECKH SKBUBAJICHTHA 3a/laue MOMCKa
onTuManbHoro noprdens uusectunuii [1]. [oprdens 3agaéres nonsmu Xi cogepkammxcs B HEM N

N
unBectunuit i (I = 1,2,...,N, in =1). Cyrs noprdensHOro moaxoma BHIPAXKEH B MOHSITHH
i-1
muBepcudukanus. Ecmu nmoprdens xopomo auBepcu(UIMPOBAH, T.€. YKOMIUIEKTOBAaH Tak, YTO
JMHAMHKA €ro JIOXOJOB OMPEACNISIeTCS JHIIb OOIIMMHU TEHACHIMSAMHU PBbIHKA, a HE CBA3aHHBIC C
OOIMMH WHIUBHIyaIbHBIE KOJEOaHWS B JWHAMHUKE COCTABISIONIMX €r0 MHBECTHLHUH B3aWMHO
HEWTPAIM3YIOTCS, TO PHCK YMEHBIIACTCS M  MpelcKa3yeMocTh Bo3pacraeT. (OCHOBHBIC
XapaKTePUCTHKA WHBECTHIMU [ — CpeAHss AOXOAHOCTh E(ri)) M pHCck, OOBIYHO H3MepseMBbIit

jucTiepcuell o7 WM CTaHJAPTHBIM OTKJIOHEHHEM O, JIEHEKHOTO TOTOKa (T.e. BPEMEHHOTO psija
JI0XOJIOB OT MHBECTUIMM) MHPeoOpa3yloTCcsi B COOTBETCTBYIOIIME XaPaKTEPUCTUKH MopTdens. A

N
UMEHHO, CpeNHss JTOXOMHOCTh mopTdens rx E(rx) ZZXiE(ri), €ro CTaHAAPTHOE OTKJIOHEHHE O =
i=1

N N
ZZXiX 0y » TAe O — KOBapHalus ICHSXKHbBIX OTOKOB HHBeCTHIWMH [ 1 [j. (ITo ompenenenuto,
i=1 j=1

1 M
o= Ve le[rI O —-E(r))-(r;(t)-E(r;)], tme ri(t), rj(t) — noxomnocts wuBecTvimm i u Ij B
MOMEHT BpeMeHHu ! cooTBeTcTBeHHO, t = 1,2,...,M). B mepBoHauambHOI MOJETH PHIHKA I[CHHBIX
oymar Ilapna — JluatHepa — Moccena [2], [3] 3amaua momcka onTUMaTbHOTO TOPT(hENs
VHBECTULIMH CBEICHA K CIETYIOIIEH.
3anaua 1. Haiitu Takoii moptdens, T.e. Takoil HabOp Xi, IPU KOTOPOM MAKCUMAIIbHO

o _ E0)-E®) Sx =1

(o}

—

X

rac E(r]_) — OTO 3aJlaHHas CpeaAHAd JOXOAHOCTb 6e3p1/1c1<0Bor0 aKTHBa (O6BI‘-IHO OoJIMLETBOpsACMas €
AOXOOHOCTBIO KPATKOCPOYHBIX Ka3HaYeHCKUX 06n1/1rau1/1171).
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CMmbICT 3TOM ONTUMHU3AIMOHHON 3a/1a4i HEMOCPECTBEHHO SICEH U3 PUCYHKA.

Pacuet achdheKTUBHON rpaluiibl ¢ noMolibio NPK

MuHks peiHKa kanwrana, NPK

w
PrIHOYHBIA
nopTders, M

N

LE&DMCWBBQ CTaBKa, It I

CpenHuit AoXoR ¢ noprgens

CraHnapTHoe OTKNoHeHUe nopThend

MHOXeCcTBO BCeX BO3MOXHBIX MOPTQENeii BRITYKIIO M TPaHUIA 3TOTO MHOKECTBA CONCPIKUT

OTPE30K MpsIMOM, Ha3bIBA€MOM JIMHUEH pbIHKA KamuTajla, MeX1y Oe3pHCKOBBIM aKTHBOM [1 U
PBIHOYHBIM TOpT¢deneM M — eIMHCTBEHHbIM HOPT(EeIeM Ha 3TOM OTpe3Ke, He CoJepiKalieM
0e3pucKOoBbIX MHBeCTHIMH. MIMeHHO B 3TOM moprdene M yrinoBoil ko3puiueHT 0, o4eBUIHO U
NPUHUMAET MaKCUMaJbHO BO3MOXHOE 3HaueHHe. [1o cBoeMy 3KOHOMMUYECKOMY CMBICITY BEIUYHHA
0 — 3TO 1IeHa, KOTOPYIO TUIATAT MHBECTOPY 32 U3MEPSEMYIO CTAaHIAPTHBIM OTKIIOHEHHUEM €IUHUILY
pHCKa, Ha KOTOPBIA OH MOomEN. {1 oNTUMaibHOTO PRIHOYHOTO MopTdens M 3Ta 1eHa 10CTUTaeT
MaKCHUMAaJIbHOTO BO3MOXXHOTO 3HAYEHUSI.

B cootBerctBuu ¢ pesynbraramu, Pumiepa bmvka (Fisher Black) [4], 3amaua 1
JMHEAPHU3YEeTCS U PacUeThl ONTUMAILHOTO MOPTQES JIETKO OCYIIeCTBUTh. OJHAKO, B OOJIBITHHCTBE
CllyyaeB pelIeHre 3aJaun | IpUBOIUT K HEKOTOPHIM OTPULIATENLHBIM BECOBBIM KO3 uLimeHTam X
[1]. Cayuait xi < 0 Bo3MOXeH B aeiicTBUTENBbHOCTH [5], [6] M COOTBETCTBYET ClEAYIOMIUM JBYM
pomymieHusiM: 1) akTuB I TpoOJaH WHBECTOPOM aBaHCOM (0€3 MOKPBITHS), T.e. €lle 10 ero
(aKTUUECKOTO HANWYUsI Ha PyKax; 2) JCHEKHbIC MOCTYIUICHHS OT 3TOM MPOJaXH HEMEIJICHHO
OKa3bIBAIOTCS B pacHopsDKeHUN WHBecTopa. OHAKO, B IEHCTBUTEIHLHOCTH PEIKO OBIBAET TaK, UTO-
ObI BBIpPYUYEHHBIE OT IPO/IaXKH aBaHCOM CPEJICTBA Cpa3y ke MOCTYNUIIH B paclopsyKeHUe HHBECTOPa,
MOCKOJIBKY ~ Opokepckue (UPMBI OOBIYHO TMPAKTUKYIOT YacTUYHOE WM Jlake IOJIHOE
JIETIOHUPOBAHUE 3TUX CPEACTB. BBIBAeT M TaK, YTO MOJHOCTHIO 3alpeIleHO MPOAaBaTh aKTUBHI 0e3
MOKPBITHST; MHOTHE WHBECTOPBI Cpa3y NEHCTBYIOT, MCXOJS U3 MPEINOJIOKEHHUS O HEBO3MOXHOCTH
npopaxu Oe3 MOKpbITHUA. B pesynbraTe moiydaeM JAOMOJIHUTENbHOE ycioBue X, >0 u yxe

CYIIECTBEHHO HETMHEHHYIO 3a/1auy MAaKCUMU3ALUH MIPH 3alpeTe Ha MPoJaxy 0€3 MOKPHITHSL.
3agaua 2. Haiiti Takoit moptdens, T.e. HA0OP Xi, IPH KOTOPOM MaKCHUMAITBHO

QZM, X >0, (ixi =1),

X

E(r'1) — 3amanHHas OXOTHOCTH OE3PUCKOBOTO AKTHBA.
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3aMeTHM, YTO 3aJa4d MaKCUMHU3alMK 1 U 2 MOTYT pemarbes Ui Mpou3BoIbHOTO Habopa N
aKTUBOB (MHBECTHIIMI{), TO3TOMY HU U3 YErO HE CIEAYET, YTO MOJYUYEHHBIHM B HUX ONTUMAIIbHBII
nopTdens NeHCTBUTENBHO AUBEPCUPHUIMPOBAH, T.€. UTO €ro AMHAMHUKA OTPAXaeT TWHAMHKY BCETO
peiaka. [ToaToMy cremyroiiee TMHEHHOE yCIOBHE CIEAyeT BBECTH, KaK JOMOJHUTEIbHOE YCIOBUE
OrpaHUYCHUS B 3a/1a4u Makcumu3anuu 1 u 2.

Ycaosue quBepcudukanun. ITycts R(t) — moxox Bcero peinka, r(t) — moxom 6€3pucKOBOro
aKTHBa, a Iy(t) — moxox Hexoroporo nmoprdens B MomeHT BpeMenu t. Torma moprdens ry BrosiHe
AUBEpCUGHUIIMPOBAH, €CIIU TS HEKOTOPOTo Yuciia B ¢ TOMyCTUMOM morpemHocThio Ix(t) — r(t) = =
B(R(t) — r(t)) mpu Bcex t.

3nech B — yriaoBoit KOd()(GUIMEHT JIMHEHHONW KOppEISHuH H0X0A0B mopTdens Ix(t) mo
noxogam peiHka R(t); aumcnepcust oprtoroHampHOU mpoekimu Ix(t) Ha R(t) — 310 1O
SKOHOMHUYECKOMY CBOEMY CMBICIY “HeAMBEpCcU(DUIUPYEMBIH PUCK”, T.€. TaKas KOMIIOHEHTA PUCKa,
KOoTopass He TMOoAAaércs MUBEPCHU(PUKAIIMU, ONPENeseTCs JUIh OOIMMMU TEHACHIIMSIMH PBIHKA.
[ToaTOMy MOTPEMIHOCTH B YCIOBUH TUBEPCU(PUKALIMN €CTECTBEHHO U3MEPSTh, BBIYUTAS U3 €IUHULIBI
OTHOIICHHUE AUCIEPCUH ‘“‘HeAMBEpPCU(PUIIMPYEMOro pucKa” KO Bceil aucnepcun moptdens rx; 3To
OTHOIICHNE OOBIYHO HA3BIBAIOT KO((DUIHEHTOM JeTepMUHALNHY 1 0603HadatoT R? [7].

JUis MILTIOCTpaIi pacCMOTPHUM CIIEAYIOINN TpayK, Ha KOTOPOM NOKa3aHbl BETUYHUHBI 3
nns 23 axmuit. Kak BumHO, 3HaueHne R? 119 OTHETBHBIX perpeccHii HeBBICOKO (CaMoe BBICOKOE H3
HHUX cOCTaBsAeT 35%, a caMoe HI3Koe 61m3Ko K Hymo). Cpennee R? mo 23 aknmsam pasro 16,05%,
a cpenuee B cocrasisier 0,944,

"Bera" (nomanas) # R-kBagpar (TOYKN)
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OO0benuuss 23 akuMM B paBHOMEPHO B3BELLEHHBIA nopTdens, noaydaem B amas noptdens,
paBHblii 0,944, 4TO paBHO CpeNHEMY IIOKA3aTEIl €ro OTIENbHBIX COCTaBJAOIMKX. OgHAKO
BemmunHa R? 1 moprdens pasHa 61,44%, 9TO 3HAYMTENBHO NMPEBHIIAET CPENHIO R? 1Mo BceM
6ymaram. JIns 6OJBIIOTO, XOPOLIO AMBEPCH(HIMPOBAHHOTO MHOPTQENs ero mokaszarenh R2
MPUOTMIKACTCS K CIMHHUIIC.

[ToMumo ycnoBusi AuBEpCH(PUKAIMKM HEOOXOIUMBI HEKOTOPHIE YCJIOBHMS YCTOHYMBOCTH,
MO3BOJISIIOIIME JaHHbIE O JUHAMHKE 3a MOCIEAHUE ToJlbl SKCTPANoJUpOBaTh Ha Oyayliee, Mpexae
BCEr0 TapaHTUU TOro, 4yTo (upmMa He OOAHKPOTUTCA. B IIMPOKO HCIONB3YEMBIX peaIbHO
ONTUMAJIBHBIX TMOPTQENsAX, TaK Ha3bIBAEMBbIX HHAEKCHBIX, HCIOJIB3YIOTCS DPA3JIMYHBbIE YCIOBHS
YCTOWYMBOCTHU U CIOCOOBI UX 00ECIIEUEHHS.

Tak unnexkc S&P 500 ¢upmer Standard & Poor's [5], [6] Brmrouaer 500 kommnanuii —
JUAEPOB BEAYIINX OTpacied aMEepHUKaHCKON 3KOHOMHUKH U TOJIb3YETCS LIMPOKUM MPU3HAHUEM TI0
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BCEMY MHUPY Kak Jy4IIHil HHAUKaTop coctostHus ponmoBoro peinka CHIA. MHaekc opueHTHpOBaH
Ha CETMEHT PBIHKA C BBICOKOW KalMTaJu3alMed M oxBaThiBacT Oosiee 80% akumii aMepUKaHCKUX
KOMITAaHWM, YTO JeJlaeT €ro HMHCTPYMEHTOM, XapaKTEpHU3YIOLUIMM COCTOSIHUE pPBIHKA B LIEJIOM,
ycnoue auBepcudukanuu s noptdens S&P 500 Bemomnaeno. Ilomnepkanmem S&P 500
3aHUMaeTcss MHAEKCHBI KOMMTET, COCTOSIIUMA M3 3KOHOMHUCTOB M HWHJIEKCHBIX AHAJIUTHUKOB
Standard & Poor's, KOTOpeIii NPOBOAMT pEryisipHbIE 3acemaHus. WHICKCHBIH KOMHTET
PYKOBOJCTBYETCS KOMIUIEKCOM OITYOJIMKOBAHHBIX PYKOBOISIIUX mpuHIMNOB. [loapoOHoe
ONMCaHWe, B TOM YHCJIE KPUTEPUU BKIKOYEHUS KOMIIAHUN B CIMCOK JUIsl pacuera HMHJAEKCa U
MPUYMHBI WCKIIOUEHUS W3 HEro, MaTepuabl HUCCICIOBAaHW IMyONUKYIOTCS Ha CalTe WWW.
standardandpoors. com B pasnene "KoHmentyaiabHble OCHOBBI paboThl MHaekcHOTO KomuTeTa'.
Kpurepun BKkIIIOUeHHS KOMMIAHUW B CHOUCOK /I pacuera HWHACKCAa BKIKOYAIOT CTaHAapThl
OyXrajTepckoro yuera, PbIHOYHYIO KamuTanuzauuio (cBblmie 4 MIIpA. J0JUL), (UHAHCOBYIO
YCTOMYMUBOCTb,  QJICKBATHYIO  JIMKBUJIHOCTh M  OOOCHOBAaHHBIE  LI€HBI, CEKTOPAJIbHYIO
PENpPEe3eHTaTUBHOCTh U TaK Jlajiee. YKe camo 3TO pa3HOOOpa3he CBHUJIETENbCTBYET 00 OTCYTCTBHHU
BIIOJIHE HAJIEKHOTO KPUTEPUsl yCTOMYUBOCTU. B pesynbrate cama Bocxonsamas k Gumepy bidky u
€ro MpeAlIeCTBEeHHUKAM MOJIEIb PbIHKA KalluTaja MOCTAaBJIEHA 0] COMHEHUE, €r0 TECTUPOBAHUIO
nocBsmieHa oOmmpHas sureparypa [8]. Tlomck “MCTHHHO PBIHOYHOTO” WM “UCTUHHO
ONTUMAJILHOTO” MOPTQeENs BeAETCS B 3HAYUTEIBHON CTENEHH HE HAYYHBIMH, a KOPIIOPATUBHBIMU
METOJaMH.

Mexy TeM TuHeapu3alys 3a/1a4d MOMCKa ONTUMAIbHOTO MOpTdesis BO3MOKHA U B CAMOM
obmem ciydae. CymeCTBEHHO TO, YTO BCE YCJIOBUS YCTOHYMBOCTH TIOJOOHO YCIOBHUSM
nuBepcubuKanud MoryT ObiTh [9] cTaHmapTHBIMH HpUEMAMHU  IEIOYMCICHHOTO JHHEHHOTO
MPOrpaMMHUPOBAHUS BHIPAXKEHBI, KaK JIMHEWHbBIC YCIIOBUS OrpaHuueHuid. Eciu u3BecTHa quHaAMuKa

peiika R(t), To mms kakmoil mHBecTHiuHU [ M3BECTHA OPTOrOHAIBHAS MPOEKIUS IUHAMUKH €€
noxonoB Ha R(t), wu3BecTHO cTaHZapTHOE OTKJIOHEHHE Oj OTOM  MPOEKIUH, T.€.
E(r)—E(n)

“HeauBepcUUIMPYEMBI PUCK” M, HAKOHEI], N3BECTHO OTHOLICHUE O, = , rme E(ri) —
cpenusisi moxoaHocts uHBectuimu [, E(F1) — 3aganHas MOXOAHOCTh OE3pHCKOBOTO akTHBa. Kak
MOKa3aHO BHINIE, BelWuMHA 0i — 9TO IIeHa, KOTOPYIO IUIATAT MHBECTOPY 3a H3MEPSEMYIO
CTaHJAPTHHIM OTKJIOHEHHWEM E€IMHUILY PHCKA, HAa KOTOPBIA OH MOIIEN, BRIOpaB MHBECTHUIINIO [j; dem
BBIIIE 1I€HA, TEM MpueMiieMee 3Ta nHBeCTHIUS. [loaToMy opTdenb ¢ T0MIMU Xi COAEPIKAIIUXCS B

N N
uém N maBecturmii ri (i = 1,2,...,N, in =1) ontumanen, ecnu BemMUMHA Z = Z@i X; TPUHHMAaeT
i=1 i1
HauOO0JIbIIIEE BOZMOKHOE 3HAUYEHHE.
[Tpu paBHOBecuu Ha (HOHIIOBOM PBIHKE JJISI XOpOIEH WHBECTUIMHM BeauuuHa 0 TO/DKHA
OBbITh IPUOIMKEHHO paBHA PABHOBECHOM LIEHE.

YciaoBue paBHoBecHus. J[ns Bcex MHBECTHIMH [, BXOASIIUX B ONTHUMAIBHBIN MOpTdens,
BEJIMYUHBI 0 COBMAAIOT ¥ paBHBI ONTUMANIBHOM Ox 13 3amaun 1.

Onnako, Takoe paBHOBECHE Ha (DOHIOBOM PBIHKE HEPEATBHO YXKE MOTOMY, YTO BEIHMYHUHBI 0
3aBHUCST OT SKCTPATOJISAIUYU B OyayIiee, KOTOpoe Bce BUIST MO-CBOEMY.

N
3anaua 3. B3sB BenmuuuHy Z = Zﬁi X; B KauecTBe LeJeBOH (DYHKIMH, a TUHEHHbIE YCIOBUS
i=1
IUBEpCU(PHUKAIIMM M YCTOMUMBOCTH B KauecTBE YCJIOBUH CHUCTEMBl OTrpaHHUYEHHH, MOIydaeMm
GopMyIHMpOBKY  3aJayd  [OMCKa ONTHUMalbHOrO moptdens, Kak 3aJadyy JIHMHEWHOTO
IIPOrpaMMUPOBAHHUS.
YrBepxnenue 1. I[lpu BBHINOTHEHHH OJMHAKOBBIX YCIOBHM AuBepcudUKAIMM U
YCTOMYMBOCTH ONTUMaJIbHbIE MOPTQENu 3a1a4 2 U 3 COBMATAOT.
Yr1Bep:kaenue 2. [Ipu BBITIOJHEHUU JTOTIOJHUTEIHFHO YCIOBUSI PAaBHOBECHS ONTHMAJIbHBIE
noptdenu 3anad 1 u 3 coBnanaot. OOpaTHO, U3 COBIAACHUS ONTUMAIbHBIX pelieHui 3a1ay 1 u 3
CJIEYET, YTO BBIIIOJIHEHO YCIOBHE PABHOBECHS.
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BeiBoa: 3amaua 3 sBisieTcs NMHeapu3anued 3aqadd 2 W OKBUBAJICHTHA 3adade 1, eciu
BBINOJIHEHO YCIIOBHE PaBHOBECHUS. JTO MO3BOJIAET UCIOIb30BATh B 3a/1a4€ ONTHUMM3ALUU MOPTQens
CTaHJIapPTHbIE IPUEMBI CUMIUIEKC — METO/IA U PUHLUIIMAIBHO U3MEHUTH MTOAXO0/ K €€ pelieHuo. A
MMEHHO, BMECTO MpEABAPUTEIBHOIO 0TOOpa KOoMnaHuil MHIEKCHBIM KOMHUTETOM M JIMIIb 3aTeM
ONTHMHU3ALIUM OTOOPAHHOTO CIIMCKA ECTECTBEHHO IIOMECTHTh COOTBETCTBYIOILIME YCIIOBHS
YCTOMUMBOCTU B CUCTEMY OIpaHMYEHHH 3a/71a4M JUHEHHOro NMPOrpaMMHUPOBAHHUSA, JIMIIL B OCOOBIX
HECTAaHIAPTHBIX CIIydasx rmpuleras K KPOnoTIMBOMY HUCCIEIOBAHHUIO. DTO MO3BOJISET:

1) xoppexkTupoBaTh NOPT(EIL B PEXUME PEATBHOTO BPEMEHH; 2) OLIEHUBATh YCTOWYMBOCTD
ONITUMAJILHOTO TOPT(dENst CTaHTAPTHBIMU CPEJICTBAMH CHUMILIEKC — METOJa M AKOHOMETPHKH WU
MIPOTHO3UPOBATh BO3MOKHBIE KatacTpodbl (Oudypkamui) Ha peIHKE U BpeMs UX MPUXO0Aa; 3) IS
JAaHHOTO PhIHKA MCCIEI0BATh 3aBHCUMOCTh ONTUMAIBHOTO MOPT(HENs OT UCHOIB3YEMBIX YCIOBUH
YCTOMUMBOCTH /7151 ONTUMU3ALUU CAMUX ITHX YCIIOBHHM.

HIMeHHO 3TO0 Hcciel0BaHUE MMYHKTa 3) U SBJISAETCS TJIaBHOM LIETIbI0 pacCMaTPUBAEMON B 3TOM
cratbe nporpamMmsbl. [louck ontumanpHOro noprdens JUid JaHHOIO pPbIHKA CTaHOBHUTCS BHOBb
HAY4YHOI MpoOJIeMOii U TPeIMETOM HAYYHBIX UCCIIETOBAaHHMA.

Jlanee nmpuBeaeHbI KpaTkas OJOK — cXeMa IPorpaMMbl 1 KOMMEHTApUU K €€ KOMIIOHEHTAM.

1. Bce ocHOBHBIE JaHHbIE, UCIIOJIB3YEMbIE B 3TOW Iporpamme, Oepyrcs u3 Murepuera. Tak
Kak VHTepHeT OoTIM4aeTcsi Ype3BbIYaliHOM NUHAMUYHOCTBIO M W3MEHYHMBOCTHIO, TO CEPBHUCHBIE
IIpOrpaMMbl I BBOJA MCXOJHBIX JaHHBIX M3 €ro AKOHOMHUYECKMX CaWTOB B 0a3y JaHHBIX
IIpOrpamMMsbl 11eJ1ecO00pa3HO He BKJKOYATh B caMy IpOrpaMMmy, OBICTPO ajanTHpysd UX IO Mepe
HEOO0XOAUMOCTH.

2. baza pgaHHBIX COAEPXKUT, BO-TIEPBBIX, JaHHbIE O Kypcax akIuil KOMIaHMH,
IIPEJICTABICHHBIX HA HCCIEYEMOM pPBIHKE, BO-BTOPBIX, HCIIOJb3YEMbIE B IIPOrpaMMe YCIIOBUS
YCTOMYMBOCTH U B-TPEThUX, OLIEHKU MJIM OaJUIbl, IPUCBAUBAEMbIE 3TUM YCJIOBUSM M BIIUAIOLINE HA
BECOBOH KOA((UIIMEHT KOMIIOHEHTHI KOMITAHUH B LIEJIEBON (PYHKITUH.

JUis OLleHKM YCTOMYMBOCTM KOMIIAHMM B HpPOTrpaMMe HCHOJBb3YIOTCA TpaJUL[MOHHbIE
nokaszareny (MHAHCOBOTO aHalIM3a, OOBIYHO YKa3aHHbIE B (PMHAHCOBBIX OTYETAX JIMOO JIETKO
u3BJIeKaeMble U3 HuX. Kak nmpaBuio, MHBECTOPBI UCIOIB3YIOT 3TU MTOKA3aTeIN U COOTHOIIEHUS AJIs
OLIGHKHM JIeATEIbHOCTH KOMIIAHMM W JUHAMUKH €€ pa3BuTus. Ecnm (uHaHCOBBIE IMOKas3aTenu
KOMITAaHUU BBI3bIBAIOT COMHEHME, TO 3TO, KaK MPaBWJIO, NPUBOAUT K OONBIIMM 3aTparaM Ha
MHBECTUPOBAaHUE B PUPMY, T.€. K POCTY CTOMMOCTH €€ J0Jra U COOTBETCTBEHHO K CHM)KEHUIO €€
KaluTaau3alui. OJTH TOKa3aTeM BCETJa HaxXOAATCs B IOJIE 3PEHUs DKCIEPTOB IO BOIPOCaM
HaAEKHOCTH HMHBECTULMNH M MeHeIKMeHTa KommaHud. [loaTomy B aOCO/IIOTHOM OOJBIIMHCTBE
CllyyaeB B CBOEHl COBOKYIMHOCTH OHH SIBJISIOTCS Ba)XKHOM OCHOBOW MJisi OLIEHKH (PUHAHCOBOM
YCTOWYHMBOCTH KoMmaHuu. Bce onm gensarcss Ha dvetbipe rpymmbl [10]: 1) xoddduumeHTs U
MoKa3aTeau JIMKBUIHOCTH (TeKyIMi Ko3(p(UIHEHT, K03)UIMeHT “KHCIOTHOro Tecta” U T.1.);
2) KO3 PHUIIUCHTHI aKTUBHOCTH (0OOPOTHOCTH TOBAPHO—MATEPUATIBHBIX 3aI1aCOB, CPEIHUE TTEPHUOIBI
MoTalieHust 3aJ0JDKEHHOCTH W T.A.); 3) KO3((UIMEHThl 3aJ0JDKEHHOCTH (OTHOLICHHUs
JOJITOCPOYHOM 33/I0JDKEHHOCTH K COOCTBEHHOMY KallMTaly, aKTHBaM; KOA((GUIMEHT KpaTHOCTU
MPOLEHTOB U T.A.); 4) K03pPUIMEHTH MPUOBUTH U J0X01a (KOd(PPHUIIMEHTHI BallOBOM, YHCTON H
OTepalMOHHON MPUOBLTH, KOADOUIIMEHTHI OKYITAeMOCTH WHBECTHUIIMN M COOCTBEHHOTO KaruTajia u
T.1.). KoHeuHo, 3TH moKa3arenu AaroT JIMIIb YaCTUYHO HaA&KHYI0O MH(OPMAIMIO: OHHU 3aBHCAT OT
METOJIMKM W CTaHJapTOB OYXrajTepcKoro OT4E€Ta, OHM BOOOLIE HE YYWUTHIBAIOT PHUCKH, HUX
HCTOJIb30BAaHUE HYKIAETCS B CpPaBHEHMU C IOKazaTensiMu Jpyrux ¢upm. Hampumep, BakHBIM
JIOTIOJTHUTEBHBIM TOKA3aTeleM SIBISIETCS MYOJIMYHOCTh, T.€. MPOLEHT aKIMM, HaxoIAUIuiics B
nyoimyHoM oOpamenuu. [lns obecrieueHuss nuBepcuUKauy NOpTQens BaXHO oOecrneduTh
CEKTOpaIbHYIO PENPE3EHTaTUBHOCTD, T.€. €M0 COOTBETCTBUE PEaTbHON CTPYKTYpE IKOHOMHUKH.
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M3yyeHue npouecca UHBECTUPOBAHUA MeTO4aMU MaTeMaTM4YeCKOro NporpaMMmMpoBaHus

Ha cnenyromem pucynke npuBeieHa pa3ouBka mo cekropam nuaexkca S&P 500.

O Tenekom. Yenyru 3,7%
B UHdpacTpykTypa 2,9%
O HeocHOBHble NoTpebuTenbLckue

ToBapbl 11,1%
[0 OcHoBHble NnoTpebuTtensckue

ToBapbl 10,7%
B SHepreTuka 7,4%
O ®dPuHaHcoBbIN LeHTp 20,6%
B 3ppaBooxpaHeHue 13,1%
O NpombiwneHHocTb 11,7%
B NHdopMaLMOHHbIe TeXHONorumn

15,7%
B Matepmansi 3,1%

3. Beruncnenue 3Ha4CHUI JOXOHOCTH. MECSYHBIN JOXO0/ IO KaXKI0H aKIIMH — 3TO MPOIICHT
MPUOBUTHA, KOTOPYIO TIOMYYHJT OBl MHBECTOP, KYIUBIIUHN aKIMIO B KOHIIE HEKOTOpOro Mmecsna t—1 u

. . r
IPOJABIINI €¢ B KOHLE CIEAYIONEro Mecsaua. Jus mecana t U akuud A MecsuHblid goxonm At
OTIPEIEISETCS B IPOTrpaMMe CIICIYIOIIUM BhIpaKECHUEM

I:)At

ry =In| ——
PA,t—l

BHGCL, KaK 3TO IPHUHATO Y (I)I/IHaHCOBBIX AHAJIMTUKOB, BBIYUCIIAJICA HerepHBHHﬁ CIIOKHBIN

;
J10X0J Ha aKIuIo, T.C. mpeAroaaracTcs, 4To Pt = Pt_le ! , TIe rt — J10XOJI B IPOILCHTaXxX 3a IEePUO (t
— 1,t). B Tex caydasx, Korja B Mecslle t BbIIUIauuBaeTcs: quBuaeH Divy, T0X0/ BBIYUCISETCS TI0
P, + Div,

P At-1

4. BoluncneHue KOppemsiuid HCCIeAyeMBbIX HHBECTHIIMM TO PBIHOYHOMY HOpPTHENno u
CKOPOCTeH HM3MEHEHHS JIOXOJHOCTH TPOU3BOJAUTCS  CTAHJAPTHBIMH  3KOHOMETPUYECKUMU
POrpaMMHBIMU CPECTBaMH U3 TMakeTa “AHanu3 gaHHbeX” EXCel Ha ocHOBe MeToMa HAMMEHBIIHX
kBajapatoB. [Ipu dopmupoBaHumM 1eneBol (QYHKIMH K JOXOJHOCTH WHBECTHIIUH MPUOABIISICTCS
CKOPOCTh €€ HW3MEHEHHsS C TEKYIIUM (33JlaHHbIM TpH TOCIEAHEH KOPPEKTHUPOBKE) BECOBBIM
KO3 (HULIHEHTOM.

5. 171 BBIYUCIIEHUS] KOBAPUAITMOHHON MATPHUIILI B TPOTPaMMe UCIIONIB3YETCs MPSMO METO/
¢ matpureil u30pTounoit goxoaHoctu. [lycTs 3amanpl N MOABEPKEHHBIX PUCKY AKTHBOB W IS
KaXJIOTO aKTHBa M3BECTHBI JaHHbIC O MoXoiaHocTH rij 3a M mepuomos (i = 1,....N j = 1,...,M).
Torma maTpuIia M30LITOYHON TOXOHOCTH OYACT BHITIISIACTH CICIYIONTUM 00pa3oM:

dopmyne 1, =In

r,—rn..ry—ry

Ao | T2 =i =Ty

L —hTaw — Ty

TpancnioHnpoBaHHas MaTpHIa OyAeT paBHa
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AT: i—h .. hy—-n

STl INTRTEN NV R IV
YMHOkUB AT Ha A ¥ pa3ieuB Ha KOJUYECTBO MEPHOIOB M, MOIYyYHMM KOBapUAIIMOHHYIO

T
A A
marpuiy: S =|oy =T.
6. Pacuersl omrtuManbHOrO TIOpTQEns B 3amade 1 MPOBOASTCS B COOTBETCTBHU C

pesyabratamu @uriepa bidka [4]. A UMEHHO MyCTh ¢ — HEKOTOpask KOHCTaHTa, R — BEKTOp CpeaHHUX

E (rl) -C

E(r,)—c
J0X0JI0B, a 0003HaYeHHEe R — ¢ OTHOCHUTCS K CleayIonemMy BeKTopy-cTonomy: R—c =

E (rN ) -C

Torma moprdens X HaxomuTcss Ha oOruOaromield BBHIMYKIOIO MHOXXECTBA BCEX JIOMYCTHMBIX
noptdeneil Torqa U TOJIBKO TOTJa, KOrJa OH SIBJISETCS HOPMHUPOBAHHBIM DPELIEHUEM CHCTEMbI
Zi
2
h
ypaBHeHHid R — ¢ = Sz. Toraa u3 3TOro pemieHus: MOXKHO MOJYYUTh MOPT(HEns X Ha orudaromiei

R-c=Sz, X, = . IHpIMM CIOBaMM ITYCTh BEKTOP Z SBIJISIETCS PELICHUEM CHCTEMBI JINHEUHBIX

. _ Z
MHO’KECTBa BCEX JIOMYCTUMBIX MOpTdenen: z =S 1{R — C}, X =——-

j=1

Beorunciienue 3¢ GeKTHBHON MpaHUIBl OCHOBAHO Ha TOM, uTo (Puirep biska [4]) Beimykiias
TuHeiHas koMOuHaIus J1I0ObIX OBYX MopTdeneil Ha orubaroiieil MHOXKECTBa BCEX JOMYCTHMBIX
noptrenei Takke MPUHAIPICIKUT 3TON OruOaroIIeH.

7. 3amaua 2 (3amaya mpu 3amnpeTe Ha MpoAaxky Oe3 MOKPBITHS) PEIIaeTcsl ¢ MOMOIIBIO
Hanctporiku “Tlonck pernenus”. Tlpu 3amaHHOM ImIare h pemraercss ONTUMH3AIMOHHAS 3ajava:
HalTH Takol mopTdens X, Uit KOTOPOro JocturaetT Makcumyma E(ry) mpu ycnosuwm, uto ox < nh,
rren=12....

] 3¢pchekTBHAA rpaHMLa —I

I TNpopaxa Ges NokpbITHA 3anpeuleHa

] 12% 1 :

’ 1% J e )

| | T |

l 11% 1 s e

|, 5 0% l /’// }

1§ | o '
©-10% ] L ]

l / l

‘ o5 | ’/ ’ .;

( 9% ‘

T |

8%+ — - —
’ 8% 2% 8% 46% s8% 8% 78% 8% a% 108%
Corua

3atremM ns 3aaHHOW OE€3pMCKOBOM CTaBKM C HAaxXOJWM ONTUMAJbHBIN TopTdenp Ha
BBIYUCIIEHHON 3((EeKTUBHOHN I'paHHIle, KaK TOUKY IIEpeceuyeHus ¢ KacaTeIbHOU, IpOXOoIsIlel uepes
Touky (0; ).

8. B koHewHOM cuére, IMOJIyUYeHHBIE NAHHBIE CIY)XAaT JJIS TOTO, YTOOBI Ui JaHHOTO
KOHKPETHOTO HCCJEeIyeMOro pbIHKAa HAWTH Takhe 3HAUYEeHUS OIICHOK (PUMHAHCOBBIX M BECOBBIX
KO3 (ULUEHTOB, TpPH KOTOPBIX TOJy4yaeMble JOXOAbl pPBIHOYHOTO mopTdens (UHAEKCA)
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MakcuMaibHEL Ilarn TpaACHTHOTO MCTOa IMPU MMOUCKE 3TOTO ONITUMYyMa U COCTABJIAIOT OCHOBHOM
UMK mporpammsbl. [IpenycMarpuBaeTcs BO3MOKHOCTh KOPPEKIIMH OLICHOK U B “pyYHOM pexUME”,
YTO MO3BOJIUT MPOBEPSTH TMIIOTE3bI M AKTUBU3UPOBAThH YUeOHBIN mporecc. B 0coObIX citydasx, ecnu
JIOXOJIHOCTh BBICOKA, a (hMHAHCOBBIE KO3(DPPHUIMEHTH HECTAaHAAPTHBI, HEOOXOAUMO MPHUOETHYTH K
OTAC/IbHOMY KPOIIOTJIMBOMY HCCICAOBAHUIO 9TOM KOHerTHOﬁ HWHBCCTHUIIMH, YTO, IMO-BUANMOMY,
YMECTHEE CZeJIaTh 32 paMKaMH 3TOH MpOrpamMMBbl.
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IHhbopmaUinHi TexHoNoOTril B OCBITI

YAK 371.372

CYYACHI IH®OPMAITHHI TEXHOJIOTTI TA KOMIT'FOTEPHE
JIIATHOCTYBAHHA PO3BUTKY KOMYHIKATHBHOI KYJIbTYPH
MEJIATOT A

I'ynupea O.M.
XepcoHCbKM AepKABHUH MOPCbKUM IHCTUTYT

Cmamms npucesuena numaHHAM eKcnpec-0iaeHOCMUKU DIGHS PO3BUMK)Y KOMYHIKAMUEHOL
KYIbMypU BUKIA0a4a 3a OONOMO20I0 KOMN IOMEPHO20 MeCmy8aHHs Md aHalizy KOMN'tomepHoi
npocpamu mecmy6amHus, sKa 6a3yemvcs HA aKmopHO-KpUMEPIAIbHiti MoOeNi K8anliMempuiHo2o
OYIHIOBAHHS KOMYHIKAMUGHUX AKOCMEU 8UKIA0ayd.

Kniouogi cnosa: inopmayitini mexnonozii; KOMYHIKAMUHA Kyibmypd, KOomn tomepHe
mecmy8anHs..

[[lupoke BOpPOBAIKEHHS Cy4acHUX 1HQOpPMAIIMHUX TEXHOJOTIH B TeMepillHii dac
Bi/I0OYBa€ThCSA y BCI Taly3i JIIOJICHKOI AISUIBHOCTI, 30KpeMa y HaBYalIbHUN MpOIEC CEepeaHiX Ta
BUIIMX y4OoBuX 3akianiB. Came HOBiI iH(opMariiiHi TeXHOJOTii, Mmepm 3a BCE KOMIIOTEpHI
TEXHOJIOT1i, Jal0Th 3MOTY Cy4YacHOMY I€Jlarory BHUKOPHCTOBYBATHM Yy HaBUAJIbHOMY IHpOLECI 5K
TpaaulliiiHi, TaKk 1 NepeoBl METOJAM HABYaHHS, HaJaBaTU TPAAULIMHUM METO/JaM HOBE CydacHe
HarioBHeHHs. Kowm'torepHi TexHONOrii SK He SKi IHIOI HAZalOTh MOXKIHUBICTh IEAAarory
BIIPOBA/KYBAaTH HOBI (JOpPMHU 1 METOAM HAaBYAHHSA, CIPHUSIOTH IJIBUIICHHIO 1HIWBimyamizamii Ta
iHTeHcudikamii HaBYaHHS.

Bukopucranus cydJacHuX iH(pOpMamifHMX TEXHOJOTIH Yy HaBYabHO-II3HABATHHOMY
mporeci 3HA4YHO MiABHINYE WOTr0 e(EeKTUBHICTh SK NMPU OTPUMAaHHI HOBHX 3HaHb, TaK 1 IpHU
BINPAl[bOBYBaHHI BMiHb Ta HaBMYOK. He oOcTaHHIO poJib Ipa€ BHUKOPHCTAHHS Cy4acHHX
iH(pOpMaLIHHUX TEXHOJIOTIN B paMKax 1HIIMX BUJIB JisSUTbHOCTI — HAYKOBOI, BUPOOHUYOI, y CUCTEMI
MICSAUITIOMHOT OCBITM Ta NEPEeNiIroTOBII KaApiB, Ta OCOOIMBO, Y CHUCTEMI JIHUCTaHLIHHOTO
HaBuaHHs [8].

OpHUMM 3 HUIAXIB BOPOBA/UKEHHS Cy4YacHUX 1H(OpMaIiiiHMX TEXHOJOriH y HaBYaJbHUMN
MpoIeC € BUKOPUCTAHHS y HAaBYAJILHOMY IMPOIECT KOMIT IOTEPHO-OPI€EHTOBAHUX CHCTEM HaBUaHHS.
ExcriepyMeHTanbHO BCTaHOBJIEHO, L0 BUKOPUCTAHHS CyYaCHUX 1H(OPMALIHHUX TEXHOJIOTIH Y
HaBYaJIbHOMY IPOILEC] CIpHsE MiJBUIIEHHIO YCIIIIHOCTI 3aCBOIOBAHHS HABUAIBHOTO Marepiaiy,
CTUMYJIIOE J10 HaBYaHHA. 3aBJASKH BUKOPHUCTAHHIO CydyacHUX I1HQOpMAIIIHUX TEXHOJOTIH SK B
YUHIB YM CTYJEHTIB, TaK 1 Yy BHKIAJauiB YyJIOCKOHAIIOETbCA MEXaHI3M CcaMOperyisuii Ta
CaMOOLIIHKHA. BHKOpHCTaHHS Cy4acHUX 1H(QOpPMAaLIHHUX TEXHOJIOTiM CHpuse IHAMBIAYyami3amii Ta
Bi3yamizauii HaBuaHHsA. PoOoTa BHKIagaua Ha 3aHATTAX 3 BUKOPUCTAHHSAM CyYacHHX
iHpOPMAIIIfHUX TEXHOJIOT1 HOCUTh TBOPUHIA Xapakrep [2].

BripoBajkeHHst cydacHHUX 1H(GOpPMAIIfHUX TEXHOJOTIH y HaBYalbHUN MpPOLEC BHOCUTh
ICTOTHI 3MIHM JO Oprafi3aliiHux ¢(opM HaBYaHHSA, aKTyali3ye 3ajJady IMOIIYyKYy HOBHX
opraHizamiiiHux (opM HaBYaHHs, $KI JTO3BOJSIOTH JOCSITTH 3HAYHOTO SK OCBITHBOTO, TaK 1
BUXOBHOro edekty. Jlo Takux ¢opM HaBYaHHS B HEPIIY Yepry BIAHOCATHCA (OPMH Ta METOAU
JUCTAHIIMHOrO HaB4aHHA [3].

Benukuii iHTepec mpeacTaBiise BUKOPUCTAHHS KOMII IOTEPHUX 1H(QOPMAIIITHO-TIONIYKOBUX
cucteM. MOXJIMBE TaKOK BUKOPUCTAHHS CydyacHUX 1HQOPMAIIITHIX TEXHOJIOT1H y Mi3HAHH] YUYHSIMU
Ta CTyAeHTamMu camux cebe. YacTto iM HEZOCTaTHHO OTPUMATH TIABKU '"TOTOBE" 3HAHHSA, BOHU
XOUyTh HAaBUMUTHCS aHal3yBaTW 3a7ady, OOMpaTH CTpaTeriro TMOIIYKYy pO3B’s3aHHS 3ajaul.
JlocsirHyTH Oa)kaHOTO MOXHa TUIBKH 3a JOTIOMOTOI0 HETPAIUIIMHUX HaBYaHHS, 1 HE B OCTaHHIO
4epry CydaCHHMX IHTEPAaKTUBHUX KOMITIOTEPHHX CEpEOBHII. BUKOPHUCTaHHS Cy4acHHX
1H(OpMaLIHHUX TEXHOJIOTIH MOXKE CHPHUSITH HE TUIBKU IIBUIKOMY BCTAaHOBIIIOBAHHIO CTpaTerii
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PO3B’A3yBaHHS 3a/a4i CTYIEHTIB, aje i 0OMIpKOBYBaHHIO i€ po3B's3aHHS 33/1a4i 3a JOIOMOTOI0
MYJIBbTUMEAINHUX TEMOHCTpAIlii y IHTEPAaKTHBHOMY PEKHUMI pOOOTH CTYJIEHTa 3 KOMIT'FOTEPOM.

Komm’rotep B yuboBOMY Mporieci Moke Oyau sK 3aco00M HaBYaIbHOI MisUTBHOCTI, TaK 1
MpeAMETOM BHBYECHHS. B ocTaHHil 4ac Bce Oinblna yBara NMpHAUISETbCS KOMIT FOTEPY SK 3aco0y
MIITPUMKH HaBYAJIBHO-II3HABAIBHOT MisIbHOCTI. Ile moB’s3aHe 13 TMOSBOIO Pi3HOMAHITHUX
HaBYaJIbHUX KOMII' IOTEPHO-OPIEHTOBAHUX KYypCiB, AMCLUIUIIH, OKPEMHUX PpO3AUIIB HaBYaJIbHUX
JMCHHUILTIH TOIo [5].

Micue xomm’'roTepa Yy HaBYaJIBHOMY IIPOLECI B OCHOBHOMY BH3HAYAEThCA THUIIOM
HaBUYaJbHUX MporpaM. Jleski mporpamMu NMpU3HAYEH] IS 3aKpIiIUICHHS BMiHb Ta HaBHYOK. [HIIN —
OpIEHTOBaHI Ha 3aCBOIOBAHHs HOBUX MOHATH. J[OCTaTHHO MOLIMPEHI TAKOX MPOrpaMu 3/1HCHEHHS
KOHTPOJIIO PI3HUX (OPM 1 METOAIB Ta MPOrpaMH KOMII'FOTEPHOI'O TECTYBAHHS B OKPEMHX Iaiy3six
3HaHb.

Komm’rotep € epekTuBHUM 1 HaIiMHUM 3aco000M B Oprasizaiiii CaMOKOHTPOJIIO 3a PiBHEM
OBOJIO/IIHHA TUMHM, a00 IHIIMMM 3HAHHAMHU Ta HaBWdkamu. [lemaror mae 3Mory HpOBOJIUTH
HE3aJIC)KHE JIarHOCTYBaHHS PiBHsS 3HaHb Ta BMiHb, K y4YHIB YW CTYJEHTIB TaK 1 cammx ceoe,
OTPUMYBAaTH OIIPALbOBaHI pE3yJbTaTiB JIarHOCTYBaHHA Ta pEKOMEHJalii I0J0 MHOJaJIbLIO]
TISUIBHOCTI.

OpHMM 3 METOJIB KOHTPOJI 3HaHb, BMiIHb Ta HABMUYOK € TECTYBaHHsS, 30KpemMa
KOMIT'IOT€pHE TeCTyBaHHs. TecTyBaHHS Jja€ 3MOT'Y HE TUIbKU BUSBUTH PIBEHb PO3BUTKY JIOAMHU
3TriIHO 3 TE€BHUMH COLAJIbHO-TICUXOJIOTIYHUMH HOpPMaTHBaMH, 3/iMCHIOBATH IICUXOJIOTIYHE
BHUBUYEHHSI OCOOMCTOCTI a00 KOJEKTHBY 3a pI3HHUX YMOB, HIBUAKO 310paTé BEIHKY KUIbKICTh
EKCIIEpUMEHTAJIbHUX JaHUX Ta BUPA3HUTH 1X Yepe3 YUCIIOBI MOKa3HUKH (KoeDIIlieHTH, 1HICKCH).

BaxxiuBe 3HaueHHS KOMIT'IOTEPHOTO TECTYBaHHS Ha0yBa€ TOMY, II0 BOHO IPYHTYEThCS Ha
O6araTo0anbHOMY  KUIBKICHOMY 1 SKICHOMY BHUMIPIOBaHHI 3HaHb 1 BMiHb JIIOJIMHHU.
BukopucToByBaHHS TECTIB y HaBYaHHI € OJHUM 13 palllOHAIILHUX JOMOBHEHb 10 (HOPM 1 METOMAIB
NepeBipKHU 3HaHb, BMiHb 1 HABUYOK HE TIJIbKU CTY/EHTIB, a 1 BUKJIaIaviB.

KomynikatuBHa KyJbTypa mnenarora. TemepiliHboro 4Yacy y BeiXx  cdepax
KUTTETISIILHOCTI KpaiH CBITOBOI CHIBAPYXHOCTI (MOJIITHKA, EKOHOMIiKA, HayKa, KyJIbTypa, OCBITa)
Bi/I0YBaIOThCSI KapJAWHAIbHI 3MiHHA, OOYMOBIIEHI MEPEXO0JIOM BiJ] TEXHOTEHHOI J0 aHTPOMOTeHHOI
LUBLTI3allii, MOCUIIIOETbCA yBara 10 TyMaHITapHUX MpoOJieM, JIIOJUHM SK HaWBMIOi LIHHOCTI
wiaHerapHoro MacmTaly. Ili 3MiHM 00'€KTHBHO BIUIMBaIOTh HA OAMH 3 HaMBaXKIMBIIIMX
COLIIaIbHUX 1HCTUTYTIB — Cy4acHY IIKOJY, BUCYBalOYM HOBI BUMOTHU JI0 BUKJIaJaya, HOTO KyJIbTypH
K KYJIbTypH OCOOJMBOTO TYMaHICTUYHOTO THITY, TOJOBHHUM NPIOPUTETOM SIKOI € PO3BUTOK
0COOMCTOCT] JUTHHM, CIIUJIKYBAaHHS 3 KOO MOBMHHO Oy/ayBaTHCSl Ha OCHOBI J1aJIOTy, BIIKPUTOCTI 1
noBard. O4eBHIHO, 110 BHUPILNIEHHS LUX MPOOJEM 3HAXOAMTHCS B MPSAMIN 3aJ€KHOCTI Bl PIBHSA
npodecioHani3My BHUKJIaJaya, HOro NEAAroriyHoi KyJbTypd, OJHMM 3 HaWBaKIMBILIMX
KOMITOHEHTIB SIKOi € KOMYHIKaTHBHA KYyJbTypa. 3arajJbHOB1IOMO, 110 €(EeKTUBHICTh NE€AaroridyHoi
Ipalli 4acTo 3HMUKYETHCSI caMe Yepe3 CKIJIAJHOII, SIKi € HACI1JJKOM HEJOCTaTHBOTO PIBHS PO3BUTKY
KOMYHIKaTUBHOI KyJIbTYpH BHKJIaJaua: HEBMIHHS BECTH J11aJIOT, BpaXOBYBAaTH MCUXOJOTTYHUN CTaH
cy0'exTa CIIJIKyBaHHS, OpI€HTALlll HA aBTOPUTAPHUN CTUJIb CIIJIKYBaHHS, HEAOCTATHHO PO3BUHEHOT
KOMYHIKaTUBHOI ToJIepaHTHOCTI. HeoomiHKa 3Ha4yII0CTI MUCTETBA NEAAroriyHoro CHuIKyBaHHS,
HalOUIbII SICKpAaBUM IPOSIBOM SKOTO € KyJbTypa KOMYHIKalii, MPU3BOAUTH JI0 BUHUKHEHHS
KOH(JIIKTIB 1 HEMOPO3YMiHb MK YUUTEJIEM 1 YYHSMH, 10 NICUXOJOTIYHOTO HANpPY>KEHHS, 1 B PEIITI
pelT HEeTraTHBHO BIUIMBA€ HA BUPIMICHHS OIHOTO 3 HaWBAXIMBINIMX 3aBJaHb, SKE BHCYBa€
CYCIIJIBCTBO MEPE]] CYYaCHOIO IIKOJIOK: — MIATOTOBKY BUITYCKHUKA /10 TBOPUOI KUTTEIISAIBHOCTI Y
JIEMOKpPATUIHOMY CYCIUIBCTBI, B aTMOC(epi B3aEMOPO3YMIHHS Ta TOJIEPAHTHOCTI [7].

VY TenepimHid yac SK HIKOJM paHilll, BEIMKE 3HAYEHHS HAJA€ThCA PIBHIO OCBIYEHOCTI
BHKJIaJjaua B3arajii Ta piBHIO KOMYHIKaTUBHOI KYJIbTYpH BHKIIagaua, 30kpeMa. [Ipaktuuna norpeda
B NIJABUIIECHHI PIBHS KOMYHIKQTUBHOI KYJIbTYPH BHKJIaJadya Cy4acHOi BHUIIOi IIKOJM B IpOLECi
HerepepBHOT podeciitHOT OCBITH, BUKJIMKaHA HOBUMH COIIAJIIBHO-KYJITYPHUMH 1 TIEarOTr1YHUMHU
peaniamu. Ile 1 oOymoBHIIa aKTYalbHICTh 1 CTala CIOHYKAIbHUM MOTHBOM BHOOpY HPEIMETHOTO
Cepe/IoBHILA JUISl CKJIaJaHHS KOMI'IoTepHoi mporpamu "Ekcrpec-miarHocThka piBHS PO3BUTKY
KOMYHIKaTUBHOI KYJIbTYpH BUKJIaaya".
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KoHcTpyKiliss KOMI'TOTEpHOI porpaMu MpuiiMae 3a OCHOBY (pakTOPHO-KpHUTEpiaabHI MOJEi
KBaJIMETPHYHOTO OIIHIOBaHHS KOMYHIKaTHBHHX SIKOCTEH BHKIamgada [1].

CtBOpeHHsI Takoi KOMMO'IOTEpHOI MHporpamMu OOYMOBJIEHO HHM3KOIO YHMHHHKIB. B mepury
4yepry, TaKMM YHHHHUKOM € HEOOXiAHICTh 00'€KTHBI3allii MpOIecy AIarHOCTyBaHHS M OIIHFOBaHHS
PiBHA PO3BUTKY KOMYHIKaTHBHOI KyJIbTypH BHKJIanada. CaMme 1ie CIOHYKalO Hac 3BEPHYTHCS 0
"kBamimeTpii" (Bix mart. quales — «JIKHiA 1O SIKOCTI» 1 Tpell. metre0 — «BUMIPIOo») sIK crenudiaaoi
raqy3l 3HaHb, MIO JO3BOJISI€E B KOHKPETHHX YMCIOBHX MOKa3HUKAX BU3HAYUTH SIKICHI
XapaKTEPUCTHKH, 5Ki 0, 37aBaI0Cs, HE MiIUIAraloTh KiIbKicHi# ominmi [13].

Jns BupimeHHs 1iel mpoOyiieMr B HaroJli CTalOTh CydacHi iH(OpMaIliiiHi TeXHOJIOTIi, 110
HAJaI0Th MOKJIMBOCTI CTBOPEHHSI KOMIT'IOTEPHUX MPOTpam, MPOCTUX Y BUKOPUCTAHHI, IO J103BOJISIE
BIIPOBA/KYBATH iX y HaBYaJIbHI 3aKJIa U 3 METOIO MiJBUILEHHS PIBHS MeNaroriyHoi MaicTepHOCTI
BUKJIaJ]auya, CTUMYJIFOBAHHS iX JI0 CAMOOCBITH, OpraHi3alii KypciB JUCTaHIIIMHOTO HaBYaHHSI.

Komm'torepra mporpama "Excripec-aiarHocTuka piBHS PO3BUTKY KOMYHIKATUBHOI KYJIbTYpH
BUKJIaJaua" peasizye mcuxosoro-neaaroriydi po3poOku gon. Typkxor T.I., 30xpema mncuxosnoro-
neJaroriyHui  aHaiiz (eHoMeHa «KOMYHIKaTMBHA KyJbTypa» 1 BHW3HAY€HHSA 11 CTPYKTYpH,
BHJIUICHHS THX 11 €JIEMEHTIB, IO HAWOUIbIIE IMOBHO BiJIOMBAIOTh OPIEHTAIlII0 BHKJIaJada Ha
I'YMaHICTHYHE CIJIKYBaHHs, i ToMy, Ha norysix Typkot T.1., miassirarots aiarHoctyBaHHio [6].

Komn'torepna mnporpama "Exkcnpec-giarHocTuka piBHS PO3BHTKY KOMYHIKATHMBHOL
KYJbTYpPH BUKJIaga4a'.

3arajibHi 3ayBa)KCHHS.

Komm'torepna nporpama "Excrnpec-aiarHocTuka piBHS pO3BUTKY KOMYHIKATUBHOI KYJIbTYPH
BUKJIaJaua" TpU3HAu€Ha JUIS MPOBEACHHS JIarHOCTHUKU PiBHSA C(HOPMOBAHOCTI KOMYHIKAaTHBHOL
KyIbTYpH T[eJarora 3a JOMNOMOIOI Cy4YacHHX iH(OpMaliifHUX TEXHOJIOTIH Ta 3aco0iB
KOMIT'FOTEPHOI TEXHIKHM 1 CKJIaJa€ThCS 3 TECTiB, BUCHOBKIB 1 METOAMYHUX PEKOMEHALINA YUUTEIIO
0 YZIOCKOHATIOBAHHIO HOTr0 KOMYHIKaTHUBHOT MaiiCTepHOCTI.

Komm'torepna nporpama "Excrpec-aiarHocTuka piBHS pO3BUTKY KOMYHIKATUBHOI KyJIbTYPH
BHKJIaJaua" CKjajieHa 3acobamu cepepoBuia nporpamyBaHHs Delphi 1 Moxke BUKOHYBaTHCS Ha
IBM-cymicHomy komn'toTepi Oyab-skoi koHdirypauii. Bona mae 3pyunuit WINDOWS — noaiGuuit
iHTepdeiic, mo 3ade3neuye NpocToTy y KOPUCTYBAHHI IPOTPAMOIO.

[Tporpama crpsiMoBaHa Ha MPOBEAEHHS J1arHOCTUKA PiBHA c(hOPMOBAHOCTI KOMYHIKaTUBHOT
KyJIbTYypH BHUKJaJada 3a JONOMOIOI0 CYYacHUX I1H(QOpPMAaLidHMX TeXHoJorid. Jlis ympaBiiHHA
IPOrpamMoI0 KOPUCTYyBauy He MOTPIOHO 0COOIMBUX 3HAHb B raiy3i iHQOpMaTHKH.

Komn'torepna nporpama "Excrnpec-aiarHocTuka piBHS pO3BUTKY KOMYHIKaTUBHOI KyJIbTYPH
BUKJIaJjauya" MTIATPUMYE CTPYKTYPY MAKpPOTECTY, SKHHM XapakTepu3ye CYTHICTb KOMYHIKaTHUBHOL
KyIbTYpH BHKJaJada 3a 4YOTUPMAa OCHOBHMUMM mapameTpamu. Lli mapamerpu, BiANOBIJTHO,
aHAII3YIOThCS YOTHPMa CKJIAJOBUMH — MIKPOTECTaMHU: KOMYHIKaTMBHA TOJIEPAHTHICTh; 3HAHHS
Teopii 3arajbHOI 1 MeNarorivHoi KOMYHIKallll, eTHYHUX HOPM CIUIKYBaHHS; BMIHHS NE€AAaroriyHo
JOLUUIBHO 3AliicHIOBaTH OOMIH 1H(opMmalli€ro; BMIHHA peduekcii 1 camoouinku. Koxxuil 3
MIKpPOTECTIB-IIapaMETPIB MA€ CBOI KBAJIMETPUUHY LIKAJTy OLIHOK, BUKOPUCTAHHS SKOi B IpoLEC]
JIarHOCTYBaHHSI J1a€ TIEBHUM KIJIbKICHUH 1 IKICHUM pe3yibTarT.

[Tporpama miaATpUMYye€ MIKaTy OLIHOK KOXHOIO 3 TapaMeTpiB Ta X 3HAUMMUHN pe3ynbTar.

PoGota 3 mporpamoro MmoYMHAETHCS 3 3amycKy (ainy test ps.exe. Ilporpama moumHae
BUKOHYBATHCS 3 MMOKa3y TUTYJIbHOI CTOPIHKH. J{JIs1 yCHIITHOTO MPOCYBaHHS MO MPOrpaMi HEOOX1THO
YBOKHO YWTATH TIOBIJOMJICHHS, IO 3'SBIISIOTBCS B HIDKHBOMY PSIKY €KpaHa, 1 HaTHUCKaTH
BIAMOBIAHI KJIaBillIi.

Oco0aMBOCTI IPOrpaMu.

Jis ycmimHoro JiarHocTyBaHHs 3a MakporecToM "Excmpec-miarHOCTHKa piBHSL PO3BUTKY
KOMYHIKaTHBHOI KYJIbTYpH BHKJIafada" HE0OXiTHO BUKOHATH TECTYBAHHS 110 KOXKHOMY 3 YOTHPHOX
napameTpiB. CIIHCOK MapamMeTpiB NpeICTaBICHUI Y MEHIO Ha IPYTil ekpaHHil cropinmi (Ma.1).
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[Myaktn 1-4 (Man.l) n03BOJAIOTH poO3MOYaTH pPOOOTY 3 BIAMOBITHHUM MIiKPOTECTOM.
Mikporectu 1-4 MO>kHa BUKOHYBATH y IOBIILHOMY TOPSIIKY.

KomyHikatuBHa kynbTypa Buknaga4a  KomyHikaTuBHa kynbTypa BUKnagaya

M E H IO: M E H IO (mjeymzn):
| Noormacessoo s mperscon | Noormacessoo s mperscon
1 Swemem g rey s v aves L Semeatuparrimes: inmr e
SOPORTON I OO (e TTEW N MOPCRTON L FONO (M TTEW A
3 3
AETD o, Amrawcy. :

4 Arsoarjumrrs i cosocua ~

5. Tharywen sermwen 5 Tharywes sézuven
® Bemtn & ezt
Teguein G e © o i § 4 Tey Gea e ve _"“l Tuguemie G sl © ok o § 4] Teg Guaje vesm :—'l

Man. 1. Mentwo (ocroshe) Man.2. Mento (niocymxu).

3aBepmuTH poOOTY 3 mporpamoro (MyHKT «6.Buxim») HEMOXIJIHMBO JOTH, MOKH HEe Oyze
BUKOHAHUN KOYKEH MIKPOTECT.

ITynkr «5. Ilincymkm TectyBaHHs» (Man.l) mo3Bosisie NOBimaTHCA peE3yabTaTH CBOTO
TECTYBaHHS.

[Iporpama mo3BoJisi€ TEperysAfaTd TMPOMDKHI MIJICYMKH TECTyBaHHS 10 KOXXHOMY
BUKOHAaHOMY MikpoTecTy 1-4 mOpoTsIrom TecTyBaHHS 3a OKPEMHMMH MIKpPOTECTaMH Ta Ipo
3aKIIIOYHUN pe3yJbTaT CBOTO TECTYBAaHHS, OLIHKY DPiBHS CPOPMOBAHOCTI CBOEI KOMYHIKaTHBHOI
KyJIbTypd N OTpUMaTH pEeKOMEHJalii I0J0 MOJaibIIol poOOTH M yIOCKOHANIOBAHHS CBOET
KOMYHIKaTUBHOI KYJIbTYPHU 1 TEJaroriyHoi MaiCTEPHOCTI, Ta HajJa€ CIUCOK JITEPaTypH, SIKIIO IIe
MOTPiIOHO, BUBYEHHS SIKOT Oy1€ KOPUCHUM.

Po6ota 3 mporpamoro.

[Ticns 3amycky nporpamu (daiin, mo 3amyckaeTbes, test ps.exe) Ha eKpaHi MOHITOpa
3'SIBIISE€THCA TUTYJIbHA CTOpiHKA. {7 mepexoay 0 HAcCTYMHOI €KpaHHOI CTOpIHIL, 10 MICTUTh
MeHIO (OCHOBHE), Tpeba HaTUCHYTH Ha kiaBimry PageUp, mpo 1o HoBiTOMISETCS B HUKHBOMY
PAAKY eKpaHa, a00 KJIAlHYTH MUIIEIO Ha BIATOBIIHINA «KHOIIL» HAa €KpaHi.

[TpocyBaHHS MO MyHKTaX MEHIO 3iHCHIOETHCS 3 JOMOMOTOI0 MHUIIT 200 KJIaBill yIpaBIiHHS
KypcopoMm T 1 | (CTpijika «Haropy» 1 CTpUIKa «yHHU3»), MPU IbOMY OOpaHHM IMYHKT BHAUISETHCS
CBITIIUM (3€JI€HHM) KOJbOpOM. B OCTaHHbOMY BHMNAJKy AJsi BUKOHAHHS TECTy, IO BiAINOBiIa€
o0paHOMy MyHKTY, HEOOX1JHO HATUCHYTH Ha KJaBilry «Enter».

ITpu BHOOpPI MyHKTIB 1-4 Ha ekpaHi 3'IBiIg€ThCS 1HPOpMALIS MPO Te, SAKHH MIKpOTECT
BUKOHYEThCS 1 Oy/ie 3aIIpOIIOHOBAHO OI[IHUTH OJWH 3 (hakTopiB boro Mikporecra (Main.3-7).

KomyHikaTuBHa KynbTypa BUknagaya  KomyHikaTBHa KyrbTypa BUKnagaua

1. KoMyRIKATHEHA TOICPRHTHICTE 2.DaxTop IHANL Hpo eTHInl HopMu cnlTKyBaNus

O S5t dasrop BEubepims sphirepiil Onuitrs 11-N gagrof BuBeprn spicrepift

Bigcyrinerh npasausstien Yo T

coocobsl Heaeph
‘heraraiae ChUe KyEARNA, Uy ‘T e atao
REXFECNNOT RGP Y No

CRePePOLNTHY CHLERyBasn 14

DOBSMBRY CTFACRTA NN

- Hermam ol wbxver T i e
caber P
oo v | n
o e e |

[Harywox recrym o Iiaeyssox recrynsnms

Tt iy (po i e b bt s | §] Dy el . ;—-l

Man.3. Ilynkm 1

Tl sy s s— D s s — r'

Man.4. [lynkm 2.
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Jnis mepiioro MikpoTtecty Takux ¢aktopis 10, 11 qpyroro MikpoTecTy Takux (Gaxktopis 12,
JUTSI TPETHOTO MIKPOTECTY TakuX (hakTopiB 16, a 17151 4ETBEPTOTO MIKPOTECTY TakuX (hakTopiB mo 10
y nBox rpynax «lgeam» i «DaxT».

KoMyHikaTuBHa KynbTypa Buknagaya  KOMyHikaTMBHa KynbTypa BUKNaaya

3. Vvissg nepar oriso 100 Ho LaficHosany 4. KpamiMe TpirsHa Moae/Th CRvMOoOLHEN BITK/E/Iata.
0BMiH indopyanicie s - e icTs SNIALIETE A0 NIANSRTINNOr
‘uiecrs 10-8 darrop Bufepm spirteptit CTNXYRARAS
Cayséren Me mosin g T Brbepas ot )
DTPYUSINCA 5 XU JOATHERNA - o Danr Karai iliala olslialialalinlim
WITALRSS (GRTARES ca%
RTINS MO T
JAZADATY NANPIINL FPory )
HLrmw w» tvss
Tl ysen vocyywamns: Tlxcysen Tocryw amns:
T ok GEnge > ommme e §] 8 Dy g oaoms :‘" Tepene oI GEnge 3 smmme noT e §] 8 Dy g oaoms :"I
Man.5. I[lynkm 3 Man.6. I[lynkm 4-a

VYci (hakTopu KOKHOTO MIKPOTECTY 3'SIBIISIFOTHCS Y TEBHIM MOCTIIOBHOCTI B TOMY CaMOMY
Micui ekpaHa (“BikHi”), 3MiHIOIOUM OJIWH ofHoro. Ilpu 1pOMY HIDKYE, B OKpPEMOMY BiKHI
3'SIBJISFOTHCS 1 3MIHIOIOTH OJIMH OJTHOTO HA0OpH MOKITMBUX OI[IHOK KOKHOTO (haKkTopa.

KoMyHikaTuBHa KynbTypa BUKNagaya

4. l\'ll!lihl!“rpll'llll MOJICTh CRVOOUHHEN BIIK/ /a8,
v icTs CXRALIETE 80 H1ANSKTINNOL
CTMYXYRAREAR

Panr &lp=ans sl lalslinlnlnlin

Panr «Dawts a3 sl3]lielialol el

Tl yssen vocwywammns:

T gR Geng 3 tmmme T §] 8] Doy e oo h"

Man.7. [lynkmu 4-6

Bubip ouinok y MikpoTtecTtax 1,2,3 311HCHIOETBCS TaKOX 33 JOIMOMOTOI0 MHUIII 200 KIIaBiIl
yIpaBiIiHHSA KypcopoM T 1 | (CTpiJika «HAropy» i CTpijika «yHU3») 1 kiasimii «Enter», a B MIKpOTeCTi
4 crnoyatky moTpiOHO BHOpaTH OLIHKY B KaTteropii «Imeam» 3a momomMororo Muil abo Kiasill
YIPaBIiHHSA KYpCOPOM «— 1 — (CTplJIKa «yJIiBO» 1 CTpUJIKAa «BIPaBO») 1 Kiasimi «Enter».

Tineku micns BUOOpY OLIHKM B Kareropii «laeam» 3'sBUThCS HaOIp OLIHOK Ui KaTeropii
«®Dakt» (Man.6,7). Ominku kateropii «®PakT» BUOMPAIOTHCA TaKOXK K 1 OIIIHKA B KaTeropii
«Inean». Ilicng Toro sik Oyzne oOpaHa OIIHKA Ui OCTAaHHBOTO (PAKTOpa B KOXKHOMY 3 HYOTUPHOX
MIKpPOTECTIB, Y HUKHbOMY PSAKY €KpaHa IMOBITOMIJIEHHS MPO KJIaBilll, SIKI BAKOPHUCTOBYBAJIUCH MIPH
BUOOPI1 OILIHOK, 3MIHUTHCS MTOBIIOMJICHHSIM PO MiJICYMOK BUKOHAHHS JJaHOTO Mikportecty (Man.8-
11).
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KomyHikaTuBHa kynbTypa BuKnagaya  KoMyHikaTueHa kynbTypa BUKNagava

1. KomMynikaTusHa ToJiepauTHicrs 2. PAKTOP IHANL NMPO eTHHI HOPME CHUIKYBaNHA

onigite 10-8 daxtop Bafepim kputepift oniirs 12-8 daxtop Batepim xpurepifl

R T
Boftojusmes negarormmunm - - Ui rctopsi By o cnooxysanus P
FTOM 3 YHHANK
hTreomwxTe TreocadxTe
Q‘?—a::;c- n
i ysto x yorrysasom Tl ysao x yoryyedsom

Cepeam yrvew st eromeprmi o g Cepeam yrvresost exrmepomi omexn:
Xepanen =870 Xepaxem=45

TRDIONE TR FTE L SR LT TRDONe I ETERL SR<4 T

Man.8. Ocmannus cmopinka n. 1. Man.9. Ocmanus cmopinka n.2.

[ToBimoMIsIETHCS CepeHs SKCIIEPTHA OI[IHKA, & B YETBEPTOMY MIKPOTECTI MOBIIOMIISIETHCS
i€ piBeHb CAMOOIIIHKHU: 3aHIKEHUH, 3aBulleHWi uu afekBatHuid (Main.12). Ilicns mepernsgy
MOBIIOMJICHHSI TIPO MiJICYMKH BUKOHAHHSI JAaHOTO MIKPOTECTY MOTPIOHO KJIAHYTH MHIICIO abo
HATHUCHYTH Ha KIJaBimly npoOiny AJisi MOBEPHEHHS y BUXIJHE MEHIO 1 MOJAAJbIIOI poOOTH 3
IPOTPamMoIo.

KomyHikaTBHa KynbTypa BUknagaya  KomyHikaTUBHa KynbTypa BUKNafaya

3. VlHHH e oo 100 HO EicHIo AT 4. Kramive TpirmHa Moae/Th Cavo oliHEN Ik Faaa.

ofimin ingopmartico Oty 10-% macty  Hlpartienuajo camsongocronanenivey
e 10-8 ;-” 109 Dutepme rputepii ODNACTE KOXTIRWATIR N L XYM TYEN
- Bubeptars omiRxy A¥ocT
IH TEpel CIVACHTI O JAHATIN
HENN 0% 1 IO SCTIC ARRE RIS ot Panr #lp=an: AR A AR AR A AN
By CANODY ITYAERTA RTINS MO T

£ a2 | : 9
n Hanr «Uarts ] ) 3 L b 4 B |

Tlarysen Tocrywamns:
Cepene 1o ¢ xcnepomed sl
Xepamen =275

Humvne 1 seseh ) (g

Man.10. Octanns crop.m.3.

Tlxrysen Tocyywamns:

Mmeyator K0 59973
Fivems Cassoonungy: Jameyenndl

Humvone 1 seseh ) (g

Man.11. Ocranns crop.m.4.

[pu BubGopi nyHKTYy «5. Buxim» Ha ekpaHi MOHITOpa 3'IBUTHCS 3alUT NPO T€ MIJCYMKH,
SIKOT'O TECTY HEOOX1JHO MEePErIsIHYTH.

Bubip mapamerpa 3a1HCHIOETHCS TAaKOXK 3a JOMOMOTOK MHINI ab0 KJIaBIII YIpaBIiHHS
KypcopoM 11 | (CTpiKka «Haropy» i CTpijka «yHu3») 1 kiasimi «Enter».

[Ipu BuOOpi nmapamerpa «BUKOHAHOrO MYHKTY» Ha €KpaHl 3'SIBUTHCSA «MEHIO (MIACYMKH)»
11 BUOOPY MIKPOTECTY, CIIUCOK OL[IHOK SIKOI'0 HEOOX1IHO MEPETJISIHYTH.

Bubip MikpoTecTiB y «MeHIO (IIJCYMKH)» 3JIIHCHIOETHCS TAKOXK 3a JIOMOMOTOK MHUII abo
KJIaBilll yMpaBiIiHHA KypcopoMm T 1 | (CTpijKa «Haropy» 1 CTpiika «yHM3») 1 kiaBimi «Enter».
OOpaHuil MyHKT «MeHIO (MiJCYMKH)» BUIUISETbCS CHHIM KOJHOPOM, Ha BIAMIHY BiJl OCHOBHOTO
MEHIO.

[Tpu oGupanHi y «MeHIO (IIACYMKH)» MIKPOTECTY, SIKUHM B)K€ BUKOHAHO, Ha €KpaH 3'IBUTHCS
CIMCOK OLIHOK, SIKUMH OYJ10 OLliHEHO (DaKTOpW JaHOTO MIKpOTecTy. SIKIo >k oOpaHuil MiKpoTecT
Ie He BUKOHAHO Ha €KpaH 3'sBUThCS MoBimoMieHHs: «leit Tect Bu mie He BUKOHATNY.

IIpu BuOGOpi mapamerpa «Bcboro TtecTy» Ha €KpaHi 3'ABUThCSl 3arajJbHUM pe3yibTaT
TECTYBaHHs: IIJCYMKOBAa CEpeAHs eKCIIepTHAa OLIHKa, OLIHKa piBHI c(OPMOBAHOCTI
KOMYHIKaTUBHOI KyJbTYpPH TOTO IO TECTYEThCS, a TAKOX BIJMOBIJHA XapaKTEPUCTHUKA PIBHS
cOpMOBAHOCTI KOMYHIKaTUBHOI KyJbTypud 1 peKOMeHJalli [uisi TNoJanblioi podboTu i
YJIOCKOHATIOBaHHS KOMYHIKaTHBHOI KyJIbTYpH 1 enaroriqnoi maiicrepHocti (Man.12-13).
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KoMyHikaTuBHa KynbTypa Buknagaya  KomyHikaTUBHa KynbTypa BUKNagaya

Hwmeymen Eagore vecryRamns Hwecymen Eagore vecryRamns
f Cepeaur escnepyan oguma: 3,02 r Cepeaur escmepyan ogmma: 4.2
fplhf."‘.h POIBHTRY  KOMYHIKATHEHOL KYIBTYPH — penpo- _.PiBCHb p(y_;mrrxy Bamo'l' KO.\L\'HiKmHHO‘
| AyETHEMER.  PexoMeynyermo DpoNHTaTH JMTepmypy. 1 ::K}'Jlb'lj'pl{ - BHCOKHIi (TBOP'lHﬁ). B MO

| MPSNOROEAHOTO cancky. Binsiny#te dasaTta Byhm goc. B
| BUINAHIOE XOMT 3 METOR) BHBSEHRA OCOBIMBOCTER IX1m0) B8 ot b b ol S ! g S

L KOMYHIKATHEHOL Jlamesocti  Sanpowmyiite Ix Ha cgol |neflaroriuuHii  iANLHOCTI!  3anpomyiite Ha
ST Pajom ahamayiite RocToincsn £ Memonixy | CBO1 YPOKH MOJIOIHX KOJer 1 3amyuaire 0
| Rimine ey | TAEMHHLI MHCTELTEA CIILIKYBAFHA 3 VOHAMI!

¢ ILer noperaaxy COmony Mrepatyp SETHcHTs Josssuany Fage Up

. Pagelip

Man.12. 3acanbruii niocymoxk npu Man.13. 3acanvruii niocymox npu
HU3bKULL OYIHYI BUCOKIU OYIHYI

Skio 3aranbHa OIIHKA BUSABUTHCS HIKYE 3 0aliB, TO KOpUCTyBaueBi Oy/ie 3aporoHOBaHU M
TaKOX CIIMCOK JITEpPaTypH, IO PEKOMEHAYETHhCS Ta 3HAHOMCTBO 13 sIKOIO Oyme Oe3CyMHIBHO
KopucHUM. [l meperssiy CIUCKy peKOMEHA0BaHOI JiTepaTypy MOTPiOHO KJIALHYTH MUILIEK a0o
HATUCHYTH Ha KiaBimry PageUp.

[Ticns mepernisaay pe3ylnbTaTiB TECTyBaHHS MOTPIOHO KJIAIHYTH MHILEI0 a00 HATHCHYTHU Ha
Oy/b-sIKy KJIaBilly JJIsl TIOBEPHEHHS Y BUXiJHE MEHIO.

Skmo Oynu BUKOHAHO BCl MIKPOTECTHM 1 NMEPErVISHYTH pPE3yNbTaTH TECTYBaHHS, MOXKHA
3aKiHYUTH POOOTY 3 MPOrpaMoOI0, BUOPABIIM Y OCHOBHOMY MEHIO mapameTp «6.Buxiny. [Ipu Bubopi
LBOTO IIapaMeTpa Ha eKpaHi 3'sIBUTbcA a00 3aluT MPO NPOJOBKEHHS/TPUIMHEHHS poOOTH 3
nporpamoro (MpPOAOBXKEHHS POOOTH 3 MPOTrpaMOId Mae Ha yBa3i NMOBTOPHE TECTyBaHHs), a0o0
MOB1IOMJICHHSI TIPO T€ SIKI TECTH 10 IIbOIO MOMEHTY 4dacy Iie He Oylo BUKOHaHO. B ocTtaHHbOMY
BUMA/IKY NOTPiOHO HATUCHYTH Ha KJIABINIY IPOOiTy, HOBEPHYTHCS Y OCHOBHE MEHIO 1 BUKOHATH IIIE
HEBUKOHAH1 MiKpoTecTH. [oBilaTHCs Mpo Te BUKOHAHUM YU Hi SKHI-HEOYAb MIKPOTECT JI0TIoMarae
noBinomiieHHst «Lleit Tect Bu yxe BUKOHaIM», IO aBTOMAaTHYHO 3'SBISIETHCS TIPU PYCi Kypcopy 1O
MYHKTaX OCHOBHOT'O MeHI0. [ToBTOpHE BUKOHAHHS OKPEMO Y3TOTO MUKPOTECTAa HEMOXKIIUBO.

KoHcTpyKIis KoMI'IoTepHOI porpaMu pUMae 3a OCHOBY (PaKTOPHO-KpHUTEpialbHI MOJIeNi
KBAJIMETPUYHOTO OLIIHIOBAaHHS KOMYHIKAaTMBHHMX SIKOCTeH BHKiIamaya. Ilpu MonemroBaHHI MU
JOTPUMYBAJIUCH MOCIIIOBHOCTI 1M, 3anponoHoBanoi no1. Typkot T.1., a came:

Kpokl. BusiButu ¢akropu (03HaKH), IO XapaKTEepU3YIOTh SKICHI sBHINA (HANpHUKIAL,
KOMYHIKaTUBHY KyibTypy neaarora (KKII)) 3 Touku 30py #ioro ckiagoBux.

Kpok2. Bu3HauuTu BaroMicTh KOXKHOI CKJIaJ0BOi 4acTUHHU ((akTopa-o3HaKu) Opu ix
PI3HO3HAYYHIOCTI. SIKIIO PI3HO3HAYYIIICTh HE MAa€ OCOOJIMBOIO 3HAYEHHS, [0 € XapaKTEPHUM JUIs
€JIEMEHTIB KOMYHIKaTUBHOI KYJIbTYpPH, TO JJIsl CHPOILEHHS pO3paxyHKiB yci (pakTopu mpuiMaroThes
SK pIBHO3HAYYII, a iX 3arajibHi NOKa3HUKU PO3PAaXOBYIOTHCS SIK cepellHE apu(MeTHUHe.

Kpok3. VYcranoButH Kputepii (hakTOpiB-O3HAK, IO XapaKTePU3YyIOTh IXHIO 4YacTOTy
(cucTeMaTH4HICTD) 1 IHTEHCUBHICTD MPOSBY (UM BIANOBIAHICTh HOPMI-CTAHAAPTY).

Kpok4. HanaTi KO’)KHOMY KPUTEpiI0 KUIbKICHE 3Hau€HHs (3HaYMMICTh KpuTepito) Big 5,00
OaJtiB, 10 BIJTMOBIJA€E 17€albHIN MOBHOTI O3HAKW 1 B Mipy BinaineHHs Bix igeamy mo 2,00, xomm
O3HaKa MPAKTUYHO HE BUSBISETHCS.

KpokS5. Pe3ynbrarom OIliHKHM cTae KBaTiMeTpUuHUN moka3Huk Bix 2,00 mo 5,00 (Hanpukias,
2,80; 3,05; 4,55 1 1.4.), po3paxoBaHUil K cepeqHboapu(PMETHUHE 3a BCiIMa KPUTEPISIMH KOXKHOI
o3HakH ((akxropa).

3a mapameTpamMH «iIHTEHCHUBHICTBY 1 «CHCTEMATUYHICTh)» JUI KBAJIIMETPUYHOTO OL[IHIOBAHHS
3aCTOCOBaHa HACTyMHa AudepeHIliioBaHa YHCIIOBa ITKaja;

- Oan «5,00» — BimOMBae cHUTyallil0, KOJU O3HaKa KOMYHIKaTUBHOI KyJIbTYPU YUHUTEINS

(KKII) BusiBnsieTHCS 1yK€ SCKPaABO 1 MOCTIHHO;
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- 0Oan «4,00» — mokasye, mo o3Haku KKII BHSBISIOTHCS B OLIBIIOCTI TMEAArOTIIHHX
CUTYyaIlill JOCUTh IHTCHCUBHO,

- 0Oan «3,00» — BucraBiaaerscd, kKo o3Haku KKII BHABIAIOTHCA €MI30IMYHO 1 MAalOTh

c1a0KO BUPAKEHY IHTEHCHUBHICTB;

- Oam «2,00» — OKpeclIoe CHUTyallilo, KOJIU O3HAaKW BHUSBIIOTHCS JyXKe CIa0Ko 1

BUIIAJIKOBO (YACTIlIE HE BUSIBJISIOTHCS, HIXK BUSBIISIOTHCS ).

L1 indopmartist € OCHOBOIO JUIsi BU3HAYCHHS 3arallbHOTO PIiBHA PO3BUTKY KOMYHIKaTHBHOL
KyJbTypH BHKJIaJauya, BIJIHECEHHS MHOro 10 KOHKPETHOI THIIOJOTIYHOI TpyoH 3 METOI
1HAMBITyani3aii MisUTbHOCTI O PO3BUTKY L€l KyAbTYpH. JlaHi KOMIT'IOTEpHOTO AiarHOCTYBaHHS
BHKOPHUCTOBYIOTBCSI B Tiporeci po3pobieHoro gor. Typkor T.I. mpodeciiiHo-emaroriaHoro
TpeHiHry “PO3BHUTOK KOMYHIKaTMBHOI KYJIbTYpH Teaarora’, siKMid BIPOBA/DKEHUN B HaBYAJIBLHO-
BUXOBHUH Ipolec XepCOHCHKOIo JAEP>KaBHOIO arpapHOro yHIBEPCUTETY, 30KpeMa MpH MiJroTOBLI
marictpanrtiB Ta acmipanTis [13].

[IpakTnyHe 3HaueHHs pOOOTH CKIANAETbCS B MOMJIMBOCTI BHKOPHCTAHHS CTBOPEHOI
aBTOPOM KOMIT'IOTEpHOI mporpamu «EKcHpec-IiarHOCTUKa pIiBHS PO3BUTKY KOMYHIKaTHBHOT
KyIbTYpPH BHKIJIagada», po3poOsieHoi Ha 0a3i TEeXHOJOTrii KOMIUIEKCHOTO MJiarHOCTYBaHHS 1
KBaJIIMETPUYHOTO OILiHIOBaHHS piBHIB po3BUTKY KKII, B mpomeci migBumieHHs mpodeciiiHo-
negaroriyHoi kBamidikallii BUKJIaJadiB CEpeIHBbOI Ta BUINOI IIKOJM, B MpoIeci iX arecTarlii Ta
CaMOOCBITHIH JisTTBHOCTI.

Kommn'torepna nporpama «Excnpec-1iarHocTiKa piBHS PO3BUTKY KOMYHIKATUBHOI KyJIbTYpH
BUKJIa/laya», MOKe OyTH TaKOX BUKOPHCTaHA B IEJArOTIYHUX YHIBEPCHUTETAaX ISl IMiJrOTOBKU
MalOyTHIX y4uTeNiB 10 €(heKTUBHOTO NMEAArOr1YHOTO CIIIKYBaHHS.
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V]IK 371

BYUTE/Ib IHOOPMATHKHU: CHELITATIBALIIIA YU CHHELNIAJ/IBHICTB?

3aiineBa T.B.
XepcoHChbKM 1ep;KAaBHUH YHiBEepCHUTET

Cmammsa npucesyeHa 3a20CMpeHHI0 NpoOaieMu  NiO20MO6KU  MAUOYMHIX — 6Yumenie
iHGhopmamuKu Onsl 3a2anbHOOCEIMHLOI WKOAU 3 MOYKU 30pY MEMOOUUHUX MAd OpP2aHi3ayiluHux
numans. Hemooxcnugicmo niocomosku 8ucoKoKk8anighiko8ano2o cneyianicma 8 pamKax Hag4aibHO20
Hasaumaoicenus, sKe Gi0sedene O/ chneyianizayill, eumazae 6iOMo8y 6i0 cneyianizayii:
Ingpopmamuka y 6uwux HABYANbHUX 3AKNAOAX 0N HANPAMKY niocomoeku Mamemamuka™® ma
Dizuka*, i cmasumv NUMAHHA NPO HEOOXIOHICMb BIOKPUMMA HOB020 HANPAMK)Y NIO20MOBKU
cmyoenmis, a came Inghopmamuxa™.

Knwuoei cnoea: Buumens inghopmamuru, Memoouxa Ha8uaHHs iHHopmMamuxu.

3arajbHa NOCTAaHOBKA NPO0JIeMH Ta il aKTyaJILHICTh

Yce OutbIl IMpPOKE 3amMpOBAKCHHS 1H(GOPMAIIMHUX TEXHOJIOTIH B OCBITI IOCTYIOBO
3MIHIO€ YCTaJCHHUU OIS Ha posb 1 QYHKIIT BYMTENSI, THM Tade HA PIBEHb HOTO MiATOTOBKH 1
¢daxoBux komrmereHIliii. To6To iHbopMaTH3allis CyCHUIbCTBA BUMAra€ BiJ CYy4aCHOT'O BYMTENS
rm6oKo1 nmpodeciitHoi miATOTOBKM Ta TBOPYOTO BOJIOAIHHS iH()OPMAIITHUMU TEXHOIOTisIMH. AJie B
MePEexXiTHUI Tepioj] BiJ CTapoi TPaaUIIHHOT CUCTEMH OCBITH 10 BOJOHCHKOI cHCTeMH BUKIIAaadi
BUIIMX HABUAIBHHX 3aKJIAJ{iB CTUKAIOTHCS 3 TPYIHOIAMHU, SIKI 3yMOBJICHI BIIMOBOIO BiJl MOABIIHIX
CHEIIaJTbHOCTEH 1 HeOOXITHICTIO MATOTOBKY KBaTi(piKAIMHMX CIEIIaIiCTIB OKPEMUX HAIMPSMKIiB B
pamKkax cremiamizamii. MoBa e npo cneriaibHOCTI ,,Martemaruka. Crnerianmizamis: [apopmaTrika”,
»@i3uka. Creniamizanisa: [Hpopmatuka”. Ha xanb, Ha ChOTOAHINIHIA JeHb B XEpPCOHCHKOMY
JIepKaBHOMY YHIBEPCUTETI HEMa€e OKPEMOI0 HAMpPSIMKY IMiIFOTOBKH BUUTENIB 1H(HOPMATUKH, TOMY
BigMOBa Bij crenianizamii [ndopmaTuka st crieniabHOCTEH MaremaTuka Ta (hi3uka mpuBene 10
TOTO, 110 B HalIii 001acTi TOCTPO MOcTaHe noTpeda B BunTenax iHdpopmaTuku. OcoOauBo e oymae
BIJUyBaTHUCS y MEPIOA MEPEXOy CEpeAHIX 3arajJbHOOCBITHIX 3aKIaJiB 10 NPOo(iIbHOI MiATOTOBKU
YUYHIB Ta 3aBJSKM TEHJCHLi MOHM)XEHHS BIKOBOTO PIBHA, 3 SKOTO B IIKOJAX Y4HI MOYMHAIOTh
BUBYATH nipeamet [HpopmaTuka.

Ane s UKy TPEIMETIiB, IO BiHOCATHCS 10 CHemianizamii, Buauisierbes nuie 20
BIJICOTKIB BiJl 3arajJjbHOT0 HAaBYAJHHOI'O HABAHTAXXEHHSA. 3pO3yMiJO, IO B TaKUX YyMOBax
MIATOTOBUTH KBaJli(PiIKOBAaHOTO BUMTENS 1HHOPMATUKHU HEMOKIIUBO.

ToMy MeToro 1i€i cTaTTl € BUCBITJIIEHHS NPOOJEeMHU MiJATOTOBKU BUYMTENS 1HPOPMATHKU Ta
3aJy4eHHs IHUPOKOTO 3arajy CHewialicTiB 10 po3B’I3yBaHHS J1aHOI IPOOIEMH.

Sxmo mnpoaHanmizyBaTH AMHAMI3M 3MIHM IIKUIBHOTO Kypcy 1H(GOpMAaTHUKHU, HOBI YHHHI
mporpaMd Hpo(diILHOTO HaBYaHHS Ta MporpaMM KypciB 3a BHOOpoM 3 1H(OPMATHUKH
CIIOCTEPIraeThCs TEHAEHIIS JOMOBHEHHS TeMaMH1 Ta pPO3ALIaMH, IPO BUBUEHHS SIKUX 2-3 POKH TOMY
11e MOBHU He O0yno. Tomy, Koau CTyeHTH Ha 4 Kypcl BUBYAIOTh TUCHUILTIHY «MeTouKa HaB4aHHS
iHpopMaTuKN», aOCypJHO TOBOPUTH MPO METOAMYHI AaClEeKTH BHUBYEHHS J€AKMX PO3JLIIB
HIKUTBHOTO KypCcy iH(GOpMaTHKH, TOMy IO Ha [-3 KypcaXx CTyIeHTH HE 3HaOMHIUCS 3
MaTepiajllaMi IIMX HOBUX PO3ILIIB.

[Toctae mpobOiiema TO€THAHHS OCHOBHOTO 3aBJaHHS Kypcy «MeTronuka HaBYaHHS
iHpopMaTUKKY», a came, (POpMYBAaHHS METOJUYHOI KYIbTYpH MaHOyTHHOTO BUMTEINS 1HPOPMATUKH,
3 HEOOXIJHICTIO «B AESIKIA Mipi1» MO3HAHOMUTHUCS, MPOAHAI3YBaTH Ta CUCTEMAaTU3yBaTH (haKTHUHI
3HaHHSA cCTyAeHTiB. To0To MeronW4yHa KynbTypa BuMTeNs iH(QOpMaTHKKM Oa3yeTbcs Ha
c(OpMOBAHOCTI 3araJlbHUX 1 KOHKPETHUX METOAMYHHUX BMiHb, II0 CHHPAIOTbCS HA 3HAHHA 1
HaBUYKH, c(OPMOBaHI NpU BUBYEHHI 1HHOPMATUKH, MAaTEeMAaTHYHOI JIOTiKH, METOJIB OOYHCIIECHb,
JUCKPETHOI MaTeMaTUKH, Telaroriky, MCHXOoJIoTii. A 3a mepiil Tpu poku HaByaHHS B BY3i B
paMKax BiJBeJIEHMX HaBYAJIbHUX TOAMH, SK YK€ Oyllo 3a3HaueHO BuIle, chopMyBaTH BUCOKIH
piBEHb 3HAaHb CTYJEHTIB HE MOXJIHUBO.
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Po3B’si3yBaHHs OCHOBHOI IP00/1eMH

HaBuanbHe HaBaHTaXEHHS Kypcy «MeTonuka HaBYaHHS 1H(GOPMATHKW» CTaHOBHUTH 20
TOAMH JIEKUIHHUX Ta 32 roauHU Ja0OpaTOpHUX 3aHATh. B pamkax HMX ayJUTOPHUX 3aHATH CIiJ
[O3HAHOMMUTU CTYAEHTIB 3 JESIKUMM MUTAaHHSIMH, IO BIIHOCATHCA A0 3arajbHOi METOAMKH Ta
3YMMHUTHUCS Ha 0COOIMBOCTAX BUKJIAJaHHS HMIKUIBHOIO Kypcy iHpopmatuku B 1-12 knacax, To0TO
chopMyBaTH y CTYACHTIB METOANYHI KOMIIETCHTHOCTI.

Tomy Oarato iHdopMamiiiHOro Mmarepiaqy NPOIOHYETHCA CTYIACHTAM ISl CaMOCTiIHHOT
po0OTH, IPUUOMY BEJIMKA YaCTKA LUX 3aB/JaHb IIOB’s3aHa CaMe 3 HAJ0NYKEHHAM (aKTUYHUX 3HAHb
3 HIKUTBHOTO Kypey iH(popMaTHKH.

MinictepcTBoM OCBiTH Ta Hayku Ykpainu B 2008 pori Oynu 3aTBep/pKeHI HOBI MpOrpaMu
IIKUTBHOTO Kypcy iH(OpPMaTHKH — MporpamMa piBHIO CTaHAAPT, aKaJeMIYHOTO PIBHS Ta Iporpama
npodiIbHOTO piBHSA. SIKIIO MpoaHami3yBaTH IIi IPOrpaMH, TO 3 HAaBYAIBHUM MaTEpiaJioM JCSKHUX
PO3ILTIB IIKUIBHOI iHPOPMATUKK aKaJAEMIYHOTO PIBHA, HE KaKy4dd BK€ Ipo Mpodisib, CTyJeHTH
Maiike He 3HalioMi, a came:

5. OcHoBu koMIT't0TepHOI Tpadiku (BekTOopHa rpadika).

6. OcHoOBU BeO-TU3alHY.

7. OCHOBU KOMIT IOTEpHOT Oe3MeKH.

8. Po3poodka Flash-npesenrartiii.

9. Po3poOka Ta miaTpUMKa BEO-CaMTIB.

10. OcHoBu IaTEpHETY.

BinmoBigHi 3MiHM Ta JOMOBHEHHA OyidM BHECEHI [0 MpPOTrpamMH HAaBUAIBHOTO KYypCy
,2Metonuka HaBuaHHs iH(opmarukw”. [li yac BUBYCHHS OCHOBHOTO TCOPETHYHOTO Marepiary
Kypcy Ta MpHUI0aHHS MEPIINX METOAMYHUX HABUYKIB, SIKi OyJyTh CTAHOBHTH OCHOBY IpodeciiftHOl
KOMIIETEHTHOCT1 MalfOyTHIX BUMTEIIIB, CTYIEHTaM CTaBWJINCS, HAIIPUKJIIA, HACTYIIHI 3aBJIaHHS:

- Tpu po3po0Ii HABYAIHHOTO MaTrepiany sl YpOKY THIy 3aCBO€HHS HOBHX 3HaHb, 3
Jesikoi MEBHOI TeMHU IIKUIBHOTO KYpCy, MPOJAEMOHCTPYBAaTH BMIiHHS CTBOPIOBATH Ta
BUKOPHUCTOBYBATH B IEIArOT19HIN JiSUTBHOCTI MYJIbTUME/IIIHI TPE3EHTAIIIT;

- JUIA aKTyaJli3alii OMOpHUX 3HaHb YM JJIS €Tally YpOKY — BUBYEHHS HOBOI'O Marepiany —
CTYJIEHTH PO3pOOJISIOTh BJIACHI €JEKTPOHI MIJPYYHUKH, TUM CaMUM 3HAMOMIISATBHCS 3
moBoto rineprekcty HTML ta Flash texnonoriero;

- Ipu po3poOlli HABYAIBHOTO MaTepiajy JUlsl YPOKY PO3BUTKY 1 3aKpIIUIEHHS HAaBUYOK 1
YMiHb pPO3pPOOUTH pIZHOPIBHEBI 3aBJaHHS HAa OCHOBI YITKOi 1 IMpaBWIBHO 10paHOl
OpIEHTOBHOI OCHOBH Aii. CTyIeHTH Ha MPaKTHIll HaMararThCsl 3aCTOCOBYBAaTH TEOPIIO
MOETAITHOTO (OPMYBAHHS PO3YMOBHX JIiid, MalOUH JUISI 3pa3Ky CTPYKTYPOBAHY CHCTEMY
n000py 3aBAaHb, SKYy 3alpolOHYBalIM ABTOPH HOBOTO MiJpyYyHUKA 3 1H(OpMATHKH
Mop3ze H.B., Bem6ep B.I1., Ky3bminceka O.I. [6]

CBITOBHI OOCBiJ 0ararb0x IIOKOJIHB IIEAArOriB Ta OCHOBHI MOJOXEHHS TUIAKTHKH
CBIYaTh MpO TE, 10 HEOOXITHICTh (POPMYBAHHSI BHCOKOI'O PIBHS 3HaHb 1 BMIHb Y4YHIB BHMAarae
perenbHOi poOOTH BuMTENiB y J000pi MeToaiB 1 (OpM KOHTPOJIIO, CHUCTEMaTHYHOrO HOro
NIPOBE/ICHHS, aHANi3y Ta KOpPETryBaHHS METOJMYHMX LUIAXiB. BaXJIMBO HE TIIBKM IMPaBUIBHO
OpraHi3yBaTH KOHTPOJIb, ajie i MIaHOMIPHO 1 CHCTEMAaTUYHO 311 CHIOBATH HOr0 Ha KO)KHOMY YpOIIl.
Tomy HaBuanmpHa TporpaMa Kypcy «Meronnka HaBYaHHS iH(OPMATHKH» TOBHHHA 3HAHOMHTH
CTY/ICHTIB HE TIJIbKU 3 METOAaMHU O€3MepepBHOIO i IHTEHCUBHOT'O KOHTPOJIIO 3HaHb (TECTYBaHHS —
OJIMH 13 HaWBaXJIMBIIIMX 3 HHUX), a ¥ 3 TEXHOJIOTIIMU CTBOPEHHS TECTIB 3a YMOBHU BIJCYTHOCTI
pO3pO0JIEHUX CTaHIAPTHUX TECTIB.

[IpakTuka TECTOBOTO ONMMUTYBAaHHS 3HaHb BKa3ye, IO CKJIAJHUM MHUTAHHIM 3aIHUIIAE€THCS
miAroroBka TecTiB. ToMy B paMKax HaBYaJbHOTO Kypcy ,,MeToauka HaB4YaHHS iHGOpMaTuKu’
CTY/ZICHTH 3HAaHOMIISATHCS 3 CyYaCHHMH BHMOTaMH JI0 TECTOBHX 3aBJaHb, 3 THIIAMH TECTOBUX
3aBJlaHb Ta KPUTEPISIMHU OLIIHIOBAHHS €(DEKTUBHOCTI Ta KOPEKTHOCTI PO3pOOJIEHUX TECTIB.

AJle IpONOHYIOUH CTYJIEHTaM 3aBJaHHS PO3POOMTH TECTH, MU HaMarajucs po3B’s3aTu TpU
3ajaui:

1. 3HallOMCTBO 3 TEXHOJOTI€I0 PO3POOKHU, BIPOBAIKEHHS Ta aHali3y pe3yibTaTiB

TECTYBaHHS;
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2. 3 METOI0 IOBTOPEHHSA Ta TOIrTMUOJICHHA NPUAOAHMX paHille 3HaHb Ta HaBHUKIB 3
BI3yaJIbHOT'O TIPOrpaMyBaHHs, MPU PO3pOOIN TECTIB A0 MEBHOI TEMH HIKUIBHOTO KYpCY
iH(pOpMATUKH, CTYACHTH NOBHHHI Oynu OOOB’S3KOBO BHUKOPHUCTOBYBATH Bi3yallbHI
cepenosuina nporpamysanss (Delphi, Visual Basic);

3. mpu po3poOii TecTiB 3 1HPOPMATHKK JJIsi MOJOJIIOI IIKOJIU BUKOPHUCTOBYBATH
nporpamy Macromedia Flash Professional 8, mms mpumOanHs HaBWYKIB poOOTH 3
HOBHMMU TEXHOJIOT1ISIMH.

JUisd ycHilIHOTO PO3BUTKY OCBITM MOTpPiOHE WIBMJKE M ONEpaTHMBHE peJaryBaHHS 1040
HaBYAJIBHHUX MpOrpaM, iX IWAAKTHUYHOTO 3a0e3ledeHHs, HOBUX METOAMK BUKJIanaHHSA. Bonu
MMOBUHHI TTOBHOKO MIpOO BIIMOBIIATH Cy4aCHOMY PIBHIO PO3BUTKY iH(OpMAaIIHHO-KOMYHIKAI[IHHUX
TEXHOJIOTIH Ta nepeabavaT MeBHY MepcrekTusy [8].

JloniibHO 10 HAaBYAJIBHHX IUIAHIB MiJTOTOBKM MaiOyTHIX BUMTENIB JJS BCIX 0€3 BHUHATKY
CrenialbHOCTe BBECTH HOBHUH Kypc, Hampukiaj, «lHpopmamiiiHi TEXHOIOTIi B Cy4acHii OCBITI»
a00 "TexHOJOTiuHI Ta METOAMYHI aCIEKTH BUKOPUCTAHHS 1H(OPMAIIHHUX TEXHOJOTIH B POOOTI
BUMTENA", METOI0 SKOro Oyno O mnpuabdaHHS KOMIIETEHTHOCTEH, IO HEOOXiJHI BYMTEINIO-
MPEIMETHUKY JJIsl aKTUBHOTO 1 TBOPYOTO BHKOPUCTAHHS 3ac00iB iH(POpPMAaLIHHO-KOMYHIKAIIHHUX
TEXHOJIOTI B HaBYalbHIM MisIbHOCTI. B neskux HaBalbHUX 3aKJIafax € CIpoOH 3amnpoBaJUTH
aHaJIOT1YH1 HaBYaJbHI KypcH, Hampukiaa B KuiBchbKkoMy nemaroriyHOMy KOJNEMIKi Ui CTYICHTIB
creniatbHOCTI «/HO3eMHAa MOBa» 3ampOBAJMIM HOBHH Kypc «MeTOOUYHI OCHOBH BHKOPHCTAHHS
IKT B HaB4abHiM gisuIbHOCTI» [5].

B X1V Ha dakynbreTi ¢i3UKH, MaTeMaTHKU Ta 1HPOPMATUKU MU MUK AEUIO MO 1HIIOMY
NUIAXY: HAaBYAIBHHUA MaTepiall pO3MOAUICHUH Ha IEKUTbKA B3aEMOIIOB SI3aHUX KYPCiB:

- Indopwmartiitai TexHosorii B Matematuii (dizuii) (3 kype, 5 Kypc);

- Meronuka HaBuaHHs iHGOpMATHKH (4 KypcC);

- OcHoBU KOMI'tOTEpHOI anredpu (5 Kypc);

- BukopucranHs 009HCIIOBAILHOT TEXHIKM B HABYAIILHOMY Tiporieci (5 Kypc)

- Meronuka Buknananus inbpopmatuku y BH3 (marictparypa).

B pesynbraTi BHBYCHHS BUINE 3a3HAUYEHUX HABYAIBHUX KYypCIB CTYIEHTH HE TUIBKU
3HaOMJIATBCA 3 1H(GOpMalIHHUMHU W MeJaroriYyHUMU TEXHOJOTISIMM, ale M O0Jep)KyloTh HaBUYKH
poOOTH 3 Cy4aCHUMH NPOTPAMHUMH CHCTEMAaMH, CTBOPIOIOTH CBOI MPOJIYKTH, MOYMHAIOYH Bij
KOHCIEKTIB YPOKIB, TPOEKTIB 1 3aKIHUYIOUYH, TUCTAHI[IHHUMHU KypCamH.

Ha 3 ta 5 xypcax cTyaeHTH 3HAaHOMIIATHCA 3 MPOTPaAaMHUMM MPOAYKTAMHU 3 MaTeMaTHlll,
¢i3ui, sKi pekoMeHJoBaHI MiHICTEPCTBOM OCBITH Ta HayKd YKpaiHu. Hanpukiaa, BUKOHYHOUH
LUK Ja0OpaTOpHUX poOIT, CTYIEHTHM BHUBYAIOTh (PYHKIIOHAIBbHI MOKJIMBOCTI Ta METOIWYHI
0COOJIMBOCTI 3aCTOCYBaHHS B HaBYAJIbHOMY IIPOIIECI TaKWX TPOTPaMHUX MPOAYKTiB, sik Gran-1,
Gran-2D, Gran-3D i1 mporpamHo-meronunuyHoro kommiaekcy TEPM VII migrpumkn HaB4aibHOI
MaTeMaTHYHOI JIsUIbHOCTI, SIKMM OyB po3pobieHuii B HaykoBo-nocaiiHoMy iHetuTyTi X/Y. Ilicns
3HAMOMCTBA 3 MOXKJIMBOCTSIMH JIAaHUX CHCTEM CTYAEHTU CaMOCTIHHO BUOMPAIOTh TEMH 31 IIKUIBHOTO
Kypcy MaTeMaTHKH Ta PO3pOO0JIIOI0TH KOHCHEKTH YPOKIB 3 BHKOPHCTAHHSIM JAaHUX HPOTrPaMHUX
npoaykTiB. IIpuyoMy akueHT poOMThCS Ha JOLUIBHOCTI BUOOPY TEMH YPOKY Ta €(eKTHBHOCTI
BUKOPHUCTAHHS IMPOrpaMHUX MPOAYKTIB IIPYU BUBUYEHHI HaB4ajJbHOro MaTepiany. Ha 4 kypci mij yac
MPOXO/KEHHS IIKIJIbHOI MEeAaroriyHoi MPakTUIl CTYAEHTH MarTh MOIJIMBICTH BIIPOBAIKYBaTH
JaHWI MaTepial.

[Ipu BuBYeHHI AucHMIUIIHE «MeToauka HaBYaHHsS 1H(QOPMATHUKH» CTYIEHTH OJIEPKYIOTh
CaMOCTiiiHE TBOpYE 3aBJaHHS, IO TMPEICTABIAIOTH 1 3aXUINAIOTh Ha iCMUTI. MM NPONOHYEMO
CTyJIGHTaM 3MOJICTIIOBAaTH POOOTY BUuTENs «Big A 10 SI» Ha mpUKIaAl MATOTOBKU MaTepialy JJis
BHUBUEHHS OJTHOTO 3 PO3/LIIB MIKUTEHOTO KypCy 1H()OPMATHUKH.

CryneHtu po3po0ol0Th Ta 30MparoTh Marepias 10 Tak 3BaHoro «lloprdens Buutens»,
Kyl BXOASTh HACTYIIHI MaTepiaiu:

1. [InaHnyBaHHS BMBYEHHS OKPEMOTO PO3JUTY HIKIIBHOTO KypCy 1H(QOpPMATHKU Y BUIJIAL
KaJIeHJapHO-TEMAaTUYHOT'O TIJIaHYy.

2. Criicok HaBYAJIBHOI Ta JOJATKOBOI JIITEPaTypH JUIS YYHIB 1 METOAMYHOTO MaTepiany Jis
BUUTEIS 3 00paHOT0 PO3ALTY KypCy iHPOpPMATHKH.
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3. KoHkpeTHn30BaHi BUMOTH JI0 3HaHb Ta BMiHb Y4HIB 3 JAHOT'O PO3LITY.
4. Metoau4yHuil MaTepia:
- TUIAaHU-KOHCIIEKTH YPOKIiB,;
- TIOBHI KOHCTICKTH PI3HOTUITHUX YPOKIB 3 JAHOTO PO3JILIY;
- 3aBHaHHs AJis 1a00paToOpHUX podIT a00 KOHTPOJIBHOT pOOOTH;
- [OWATaHHS UL TEMATUYHOI aTecTallil.

5. JlunakTuaHUi MaTepiai:

- Marepian y BUIJISIII 3aBJaHb (OKpeMi CTOPIHKH poOOYOro 30IIKTA);
- TECTH;
- JpyKOBaHHWH MaTepiasl y BUTJISIAI IUIAKaTiB, Ta3eT 1 T.1I.

6. Crenapiii mo3akiaacHOTro 3axX01y.

7. Kpurepii oriHtoBaHHS yYHIBCBKHX POOIT.

B pesynbTari BUKOHAHHS TBOPUYMX 3aBJIaHb, B3aEMHOT0 0OMiHY iH(OpMaIli€to i OLiHIOBaHHS
CTYJIEHTCbKUX POOIT 3 IHIIUX PO3AUTIB KypCy 1H(QOpPMATHUKH, CTYAEHTH TMepe] MPAKTHKOK Ha 5
Kypcl HE TUIBKM MiATOTOBIIEHI TEOPETHUYHO, aje W MaroTh OaraTtuii marepiai Ajsl MPOXOJKCHHS
MPAKTUKKA HA BUCOKOMY METOJJUYHOMY PiBHI.

HoBoto mucuumutinoro Ha (akynbTeTi mMareMaTtukd, (i3uku W iHGOPMATUKH € TpeaAMET
«OcHoBU KoMm'toTepHOi anreOpu. Ll nucnuruiiHa € JIOTIYHUM TMPOJOBXKEHHSAM IpeAMeTa
«ladopmarniiiHi TEXHOJNOTII B MaTeMaTHIl», TUIBKM B paMKax IIi€i JUCIUIUIIHU CTYICHTH
3HaHOMJISTHCS 3 TAKMMH TPOTpaMHUMHK TipoaykTamu, sik MathCad, Maple, caliTom IucTaHIIHHOTO
HaBuaHHS «CBirT miHidHOI anreOpm» (XAY), po3rIsmaroTh MOXIHMBICTH BHUKOPUCTAHHS JTaHUX
CHCTEM IIPU BUBYCHHI YHIBEPCUTETCHKUX KYpCiB anredpu, MareMaTHuHoro anamizy (Mai. 1).

©
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Man. 1. Catim oucmanyitinozo Haguanns « Ceim niHitiHOi aneeopuy

CamocriiiHa 1oC/iTHUIbKA pOOOTa CTYJEHTIB y paMKax HaBYaJbHUX MPOTPaM TaKUX KypCIB,
Ak «OcHOBH KoMI'toTepHOi anredpu», «IHpopmauiiiHi TexHosorii B MaTemaTuii ((pi3uii)»
JI03BOJISIE CTYIEHTaM PO3IIUPUTH MaTepiall CBOiX MUIIOMHHUX MPoekTiB. 3 2006-2007 HaBYaIBHOTO
POKY Ha (axkyabTeTI MaTeMaTUKH, (13UKU Ta iH(HOpMATUKH OyJI0 yXBajeHe pillleHHs, 110 TUIUIOMHI
# MaricTepchbki MNPOEKTH OyayTh MaTH TpPU PO3JAUIM, J€ B TPETbOMY pO3AUI CTYIEHTH
MIPOAHAJI3YIOTh MOXJIMBOCTI Ta OCOOJIMBOCTI BUKOPHCTaHHS B HAaBYAJILHOMY IpOLIECi BIACHUX
MPOrpaMHUX TPOAYKTIB a00 BIJOMHUX NPOrpaMHUX CHUCTEM HpPH JOCHIHPKEHHI O00paHOi HHUMHU
BUMyCKHOT Temu (Mait. 2).

OpnHuM 13 HaPSIMKIB PO3BUTKY CHCTEM OCBITH B Halllii KpaiHl € BIPOBAIKEHHS B LIKIJIBHY
NPAaKTUKY MPOEKTHOI MAiAIbHOCTI yuHIB. barato ykpaiHCBKHMX HIKUI NPUIYYHJIOCS O IIOTO
mporecy, € YUMallo TO3WUTHBHUX BIATyKiB 3 OoKky BumTeniB # yuHiB. Tomy 3 2006-2007
HaBYaJIbHOTO poKy Ha Kadeapi iHpopmatuku X/[Y Oyno yxBajieHe pIllIEHHS 3MIHUTH MpOrpamy
Kypcy «BuKOpuCTaHHS OOYHCIIOBATBHOI TEXHIKM B HABYAIBHOMY NpoIeci». Y paMKax I[OTO
KypCy CTYJEHTH 3HaHOMIIATBCS 3 TEXHOJIOTIEI0 MPOEKTHOT JisibHOCTI o porpami Intel «HaBuanns
1t MaGyTHBOTOY [3].
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[Iporpama «HaBuyanHs a1 MaitlOyTHHOT0» BKJIIOYa€ 48 TONMH TPEHIHTY, aje HaM JO0BEIOCs
aJanTyBaTH Tporpamy 10 32 ayAUTOPHUX TOJWH, 3 SKUX 8 TOAWH JIEKIIMHUX Ta 24 TOJAWHH
naboparopaux 3aHATh. CTyIEHTH 5 KypciB MawTh Oaratuii JOCBiJ poOOTH 3 KOMI'TOTEPHUMU
TEXHOJIOT1IMU, TOMY B paMKax IMX TOJAHH BOHU OMAHOBYIOTh MPOTPaMOIO B IOBHOMY 00Cs31.

HaBuanbuuii kypc ckinagaerscs 3 12
y400BO-TEMaTUYHUX MOYJIB, SIKi ONKCaHI B
cTaHfmapTHiii mporpami «HaBuanus s
MaiioyTtHporo».  IlpoTsirom  nuMx  3aHATh
CTYACHTH II0 CAMOCTIHHO OOpaHUM TeMaM
pO3pOOJIOIOTh  HABYAIBHUH  TPOEKT 1
dopmyrote  [loprdomio, TOOTO KOMILIEKT

v et Lo wd Lkt e

e x| Ipagduueckue obaracmu =

L R g e S S iHpopMaLIMHUX, AUIAKTHYHUX 1 METOJAMYHHUX
S A e e MaTepiajiB 0 MPOEKTy. Y peanbHii MKUTbHIN
SIPSTSE p— MpaKTUIll Il MaTepiaii  CTBOPIOKOTHCS

U8 Q0TI AeNapMNEacO Jombnan o .

LT Tersialunn oo Sysies iesieoiescs e 0o RS BUUTCIISIMA U YYHSIMH, ajie CTYICHTH IIiJ[ Yac

T e o L s st sy s rebores po0OTH HaJ MPOEKTOM BIAIrParOTh POJIb SIK

BYMTEIIB, TaK 1 yuniB (Mau. 3).
e ——— m&a 3aBASKM  BUKOPUCTaHHIO IIiJl 4ac

‘ | _ NPOBEICHHS JIA0OPATOPHUX 3aHATH TPYIOBOI

= dbopmu poboTH, poOOTH B Mapax, A€ CTyIECHTH

I . 06TOBOPIOIOTE TEMATHKY TIPOEKTIB,

bopMynIOIOTh  KJIIOYOBI  Ta  TeMAaTU4HI

Man. 2. CmyodenmcoKuti enekmpOoHHULL NiOPYYHUK IMTAHHS, CLEHapii  YYHIBCBKHX  POGIT,

aHANI3yIOTh MpE3eHTallli MPOEKTiB, BOHU
MaloTh HE TUIBKH Marepiall BIACHOTO
E—38 | A SOC ST Sei? HABYAILHOTO  TIPOEKTY, 3HalloMi 3
-l MaTepiaJiaMd  IHIIMX  CTYACHTCHKUX

npoekTiB. Taka d¢opma pobGoTu ndae
MO>KJTUBICTh CTyJIEHTaM npunoaTH
iHpOpMaTUBHI ~ KOMIIETEHTHOCTI  JUIs
YCHIIIHOTO BIPOBA)KEHHS B IIKUIbHY

Bimosnm
| W——ads . . : cryaenTi S spoy
. S rpsnn
KOHOHOBA AN TOMIME T2

T T TSR MPakKTHKY  HOBHX HearoriYHuX
TEXHOJIOTH.

A warsasers npeesty 3akiHuye (QOpMyBaHHS CTYHAEHTIB,

- SIK MaiOyTHIX Mearoris, Kypc

«MeToaMka BUKJIalaHHS 1HQOPMATUKH Y
BUIIMX HABUAJIBHUX 3aknazax». 3 2007-
2008 H.p. g MaricTpiB (akynbTeTy
¢13UKM, MaTeMaTUKU Ta 1H(QOPMATUKHU B

(o
lil i I

XepcoHCBKOMY JEPKaBHOMY
yHiBepcUuTeTi OyJI0 BHUpPILUIEHO B paMKax
JAHOTO KYypCy BIIPOBAJIWTH JAUCTaHIINMHI (OpMH HaBUAHHS y BHUIJISAI MPOTPAMHHX Ta €IEKTHBHHIX
IaTepHET-KYpCiB.

BrnipoBapkeHuit HamMu Kypc MPOIOHYE CTYy/A€HTaM BiTiNTH BiJl 3BUYHOI ayAUTOPHOI pOOOTH,
a cmpoOyBaTH OTpUMATH 3HAHHS («IUCTAHIIIIHO», TOOTO iM TPOMOHYETHCS CAMOCTIHHO
periaMeHTyBaTH 4Yac JJisi OTpUMaHHs HOBOI iH(opmMariii. Taka popma po6OTH BUIpaBIaHa TUM, L0
naHui Kypc untaeTbes y 10 cemecTpi mijl yac MpOXOKEHHSI CTYIeHTaMUd BUPOOHUYOI MPAKTUKH Ta
MiTOTOBKU BHUITYCKHUX POOIT. B nucranmiiiHiii oCBITI mependavyaeTbes 1HAMBIAyalbHUN Tpadik
HaBUYAJBHOTO TMPOIECY MJIs KOXXHOTO CTYy/IEHTa, XO4a BCl 3aJIKOBI 3aHATTS Ta KOHCYJbTAIlil
MPOBOJIMIIACS TpU Oe3MmocepelHbOMY CIUIKYBaHHIO BHKJIaJaya Ta CTyAeHTiB. Ilix 4ac 3aHATh 31
CTyJIEHTaMM BIiepile Oyia 3amoyaTKOBaHAa METOAMYHA cucTeMa (opMyBaHHS 1H(OPMATUUHUX
KOMIIETEHTHOCTeH B raiy3i JMCTaHLIHHOTO HaBYaHHS 3 BHUKOPHUCTaHHAM INpoekTty ,Ilmardopma

Man. 3. Cmyoenmcuvki npoexmu
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JMCTAHIIHOTO HaB4aHHS M. XepcoHa”, sikuii 0yB po3poOinenuit E.M.CmupHoBoro-Tpulyibckoro

[9].

[TpoexT "IlnaTdopma aucTaHIitHOrO HaBYaHHS M. XepcoHa" 103BOJISIE:

CryneHTaM pi3HHX JUCIUILIIH PI3HUX PIBHIB HABYAJIBHUX 3aKJIa/IiB MiABUIIYBATH PIBEHb
npodeciiiHnX KOMIETEHTHOCTEH, a TaK0K KOMIETEHTHOCTEH B 06nacTi iHdopMarliifHo-
KOMYHIKaTHBHUX TEXHOJIOTIH Yepe3 JOCTYI JO BIJMOBIIHUX PECYpPCiB, 1HTEPAKTUBHUX
CepBiciB (CHHXPOHHUX Ta ACHHXPOHHUX) 1 TEMAaTHYHHX KYPCiB.

V4HsIM, CTyIeHTaM — OJep)KyBaTH HEOOXIiIHI 3HAHHS 3 MPEIAMETIB, MPEICTABICHUX B
JIep’KaBHOMY HaBYAJbHOMY IUIaHI IIKOJM a00 By3y (aBTOHOMHI Kypcu OH-JaifH) abo
(dakyapTaTUBHI (€JIEKTUBHI) KYpCH, KYPCH IS IMATOTOBKH 110 BCTyy y BH3;
3/1ICHIOBAaTH METOIMYHUI CYTPOBIJ] OHJIaiHA YI00BOTO MPOIIECY;

KOHTPOJIIOBATH OTPUMaHI 3HAHHS (PI3HOTO THUIY IHTEPAKTHBHI TECTH, TPEHAXEPH 1
1ab0opaTopHi MPAKTUKYMHU, JTOMAIITHI 3aBJaHHS 1 T.11.);

CHIIIKYBaTHCS 3 TMEAaroraMH, ThIOTOPAMH, IICHXOJOTaMH, OaTbKamMH 1 Yy4HsIMH (32
JOTIOMOT010 (hOPYMiB, YaTiB 200 EIEKTPOHHOI MOIITH).

3aBiaHHA Kypcy MU MOJUIMIN Ha 3 CKJIAaI0B1: METOJUYHI, TPAKTHYHI Ta Mi3HABaJbHI.
Meroanydi:

(GopMyBaHHS METOJWYHHUX KOMIIETCHTHOCTEH II[0JI0 BHKOPHCTAHHS JUCTAHIIIMHOTO
HaBYAHHS,

PO3KPHUTTSI 3HAYEHHS Ta CYTHOCTI NPOCKTYBaHHS JIUAAKTHYHHX MOJIENICH, TOHATTS
METOAMYHOI CHCTEMH HaBYaHH, i MoOyI0Ba Ta peaizaiis;

3’sICyBaHHS MICUXOJIOTO-TIEIarOT1YHUX ACTEKTIB 3aCBOEHHS ()aXOBUX IUCIMILIIH 3 TOYKH
30py OpIEHTYBAaHHS CTYACHTIB Ha MOTPeO0y Ta MOXKIUBOCTI 3MIHU 3MICTY 1 METOIMKH
BUKJIQJaHHs ()aXxOBUX AMCLUUIUIIH 3TiAHO CY4aCHOTO CTaHy PO3BUTKY iH(OpMaLiiHUX
TEXHOJIOT1H.

[IpakTruHi:

chopMyBaTH y MalOyTHBHOTO BUKJIa1a4da iHQOPMATUKY 3HAHHS, BMIHHS Ta HAaBUYKH, SIKi
HEOOX1/IH1 JIsl TBOPUOTO HaBYaHHS ()aXxOBUM JUCIUILIIHAM B PI3HUX YMOBaX TEXHIYHOTO
1 IPOTPaMHO-METOAMYHOTO 3a0e3eUeHHST,

3a0€3MeUnTH CTYJEHTIB 3HAHHAMM Ta BMIHHAMHM MailOyTHIX BMKJIAJa4iB MO0
TEMATUYHOTO TUIAaHYBaHHS;

po3poOKa Ta opraHizallis NPOBEJCHHS AMCTAHIIMHOIrO HaBYaHHA y BUILIN IIKOII, 100ip
IHTEPAKTUBHUX METO/IIB Ta ()OpPM HaBUYAHHS,

BUKOPHCTAHHS B OCBITHIX LUISAX MOCIYT I100anbHOI Mepexi [HTepHeT;

OLIIHIOBAaHHS Pe3y/bTaTiB HABUYAHHS 3T1JHO BUMOraM bynoHChKO1 cucTemu.

[TizHaBabHi:

PO3BUHYTH 3JATHICTb 1 BIAYYTTS HEOOXIMHOCTI 10 TOCTIHHOT CaMOOCBITH 1
CaMOBJIOCKOHAJICHHsI, HAYKOBOT'O MOIIYKY IIISAXIB YJIOCKOHAJEHHS MPOLECY HaBYaHHS
1H(hOpMaTUKY;

PO3BHHYTH Ta MOTJIMOUTH 3arajibHi ySBIEHHS MPO IUISAXU 1 MEPCHEKTUBU TI00aBbHOT
iH(popmarTu3aii B cepi OCBITH.

JlaHuii Kypc CKJIaJa€ThCsl 3 TPhOX YaCTHH:
1. TIpoxomxeHHS CTyA€HTaMU IUCTAHLIMHUX KypciB: «lHTepHeT-TexHomorii i OCHOBHU

TUCTAHIIIMHOTO HaBYaHH», «/lucTaHIliiiHe HaBYaHHS 3 BHUKOPUCTAHHSIM CHUCTEMH
MOODLEYp, siki moctymHi Ha rutatgopmi Www.ucheba.ks.ua. B pe3ynbrati 11i€i poGoTu
CTYIEHTH (OPMYIOTh KOMIIETEHTHOCTI METOAMCTA-THIOTOpa Ta OTPUMYIOTH TEOPETUYHI
3HaHHA WoA0 BUKOpucTaHHS cucteMd MOODLE 11 HamoBHEHHS Ta TMPOBEICHHS
JTUCTAHIIIMHUX KYPCIB.

Po3poOka B rpymnax mo 2-3 CTy[eHTa BIACHUX JUCTAHIIIHHUX KypCiB 3 i1HPOPMATHKH Ha
wiatpopmi www.ucheba.ks.ua cucremu MOODLE [11]. Cucrema MICTHTh HIUPOKHIA
CKJIa/Jl KOMITIOHEHTIB (OJaM3bKO 35 KOMIIOHEHTIB), YNPAaBIiHHS CUCTEMOIO, CTBOPEHHS
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KypciB, iX moBHa myOiKallis 3aBAsKH IpocToMy iHTepdeiicy BeG-Opoy3epa He BUMarae
CreliajibHUX 3HaHb 3 00Ky KOPUCTyBaya.

3. B3aemMHe mnpoXO/KEHHS pO3pOOJICHUX KypciB, iX 0OroBopeHHs Ha ¢opymax Ta
CaMOOIIIHIOBAaHHS 32 3aIPOIIOHOBAHUMH 3a3/1aJIeTib KPUTEPIIMHU.

BuBueHHS Kypcy 3aKiHUYeThCS MPEICTABICHHSAM Ta 3aXMCTOM BJIACHOTO JMCTAHLIHHOTO
Kypcy. OLIHIOETbCSA KUTBKICTh, PO3MAITICTh Ta JOIUIBHICTh BUKOPUCTAHUX CTYJICHTAMH €JIEMEHTIB
IMCTaHIIMHOTO Kypcy — Ypok, Pecypcu, 3aBmanus, PoGoumii 3ommut, Tectn, AnHkeTa,
I'onmocyBannsi, Ceminap, CIIOBHHMK, a TakOX CHHXPOHHI W acCHMHXPOHHI (OpMH KOMYHIKarii u
cminkyBaHHa 31 cryneHtamu: Yart, @opym, BHyrpimmHs cucrema 0OOMiHY NOBiJOMJICHHSAMH,
POTrpaMH-KOMYHIKATOPH, €JIEKTPOHHA ITOIITA Ta iH.

- i Crynenram Oynu 3amporoOHOBaHI TEeMHU
W ol s g QUCTAHIIMHUX KypCiB, MO0 TMOB’s3aHi 3 iX
- e I V1 (D) 10 ) npodeciiiHoro TUSUTBHICTIO.

oL @ rrr———_ .«-q.[ L § [ —p ,'-m-...w-.i 25 e cpemts SDge+

1 = {  Hampuknan, MaricTpu CHeliaIbHOCTI
Itivmfvpa f— .
Lj, l ' b, Sl e od [adpopmaTrka po3po0IsIn TaKi KYpCH:

| Mhmthe & BOALE ¢ Fpowe = I'-u-rc- 4.— - Framsman e 31

- LR i AT = 31 CTYAEHTCBKMMH KypcaMH MOJKHa
| ket R EL no3Haifomutrcs Ha Ilmardopmi TUCTAHIIHHOTO
s HaBYaHHA M.  XepcoHa  3a  aJpecolo:
e T www.ucheba.ks.ua [11] (Man.4).
it o 3. BUCHOBKM Ta HANPAMKH MOAAJbIIUX
e £mrRe s sr oo s e edagong o4 e i HOCJiIKeHb
OpHi€I0 3 OCHOBHUX 33Jad BUIIOI OCBITH
o o — [I€ HaBYUTHU CTy,Z[eHTlB 06rpyHTOBaHOMy
s ; METOAMYHOMY  MiAXoAay 10  BHOOpy i
L : o o 4 BHUKOPHCTaHHIO B mpodeciiiHii  AisIbHOCTI
& iH(pOpMaIiifHO-KOMYHIKaLIHHUX TEXHOJIOTIN IS
JOCATHEHHS [1e/1aroriyHo 3HaYyII0TO0
pe3yibTary.

CporoaHi Ha3pina HEOOXIAHICTh B OCMUCIEHHI THX 3MiH, sIKi BiIOymucs 1 BiIOyBarOThCS B
CHCTEMl OCBITH, B MEJAroriyHMX TEXHOJOTIAX I, BIAIOBIAHO JO IIHOr0, 3arajbHHX CXEM
3aCTOCYBaHHA 1H()OPMAIIHUX TEXHOJIOTH y HaBYaJIbHOMY IPOLEC BUIOI IIKOJIU. 3HAOMCTBO 3
OCHOBHUMH TEHJEHLISIMU PO3BUTKY CHCTEM OCBITH, IXHIM aHali3 Ta aJanTallis A0 peajiil Haloro
CYCHUIBCTBA JIOTIOMOXE CTYJEHTaM Kpalle 3pO3yMITH poOjb HOBUX TEXHOJOIIH Yy NpaKTUI
HaBYaHHSI.

B Haitbmkumii yac B YkpaiHi BitOyAeTbcsl epexia 10 CUCTEMHU MeJaroriyHoi OCBiTH, KOJIU
CTYIEHT, IO 3aKiHYMB OakajlaBpaT, OTPUMY€ IIOBHOLIHHY KBaJli(hiKOBaHY MIATOTOBKY JUIs
BUKJIAIaHHS HaBYaJIbHMX MPEIMETIB B CEpeAHIM 3arajlbHOOCBITHIM MIKOMI. 3a YOTHUPU POKHU
chopmyBatH mpodeciitHi KOMIETEHTHOCTI OCHOBHOI CIEIIaIbHOCTI Ta Creliani3allii HEeMOXIHBO.

Ha croroanimHiii 1eHh MU HaMaraeMmocsi B paMKax BiJBelleHuX MIHICTEpCTBOM OCBITH Ta
HayKu YKpaiHM HaBUaJIbHUX TOAMH Ais creuianizauii [Hpopmarvka mo3HalOMHUTH CTYAEHTIB 3
HOBUMHU 1HQoOpMaliiiHUMU § TeJaroriYHUMHU TEXHOJOTiIMH Ta copMyBaTH Hpodeciiini
KOMIIETEHTHOCTI MailOyTHIX BUUTENIB 1HGOPMATUKU, MAaTEMAaTUKHU Ta (I3UKU. AJle HEMOXIIHUBICTD
BTUCHEHHSI BCHOT'O HaBYAJIBHOT'O MaTepiajy B PaMKHM HAaBYAJbHHUX T'OJMH, 3MYIIYE HAC 3arOCTPUTHU
MUTaHHS HEOOX1THOCTI MiATOTOBKU BUUTENIB i1H(HOPMAaTUKU B paMKaX OKPEMOI CIEeIialbHOCTI.
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GENERAL FRAMEWORK FOR PUBLISHING OF MATHEMATICAL WEB
APPLICATIONS

Syedov A.O.
Deputy Director of Department of Innovations and Technologies’ Transfer,
Ministry of Science and Education of Ukraine.
Klenov D.M.
Laboratory of development and implementation of pedagogical software
Research Institute of Information Technologies
Kherson State University

This system would allow an easy way to bring mathematical applications to the Internet.
Although the automated generation of PhP scripts is a simple task, there is no system that would
allow bringing mathematical application written in any locally based system to the web. The main
part of such system is simple XML-based language that fully describes source mathematical
application.

Keywords: XML, web publishing, mathematical programming, framework.

This project is guided by the Prof. Wolfgang Schreiner of the Research Institute for
Symbolic Computation (RISC), Johannes Kepler University, who has decided the main problem of
the project. W. Schreiner developed the first version of XML-based language that is the main part
of entire project, and the Discrete Wave Turbulence web application, that is the best example of
how the automatically generated web-applications will actually look like.

Statement of the problem in general outline and its connection with important
scientific and practical tasks;

The main goal of entire project is to develop an easy way for publishing of mathematical
software into the web. A source mathematical application can be written in any programming
language C++/C#/Java/APS/Prolog etc. By this moment there also are a lot of systems of computer
algebra like Wolfram Mathematica, Maple, MathLab, they are providing an appealing
GUI(Graphical User Interface) for executing the computations and presenting a result.

However to use such systems like, for example Mathematica, you have to install it locally on
your computer. Mathematical programmers mostly have deal only with specified part of such
systems or programming languages that can be used to implement some methods they are working
at. The main problem of such way is portability.

To solve this problem it is obviously that mathematical methods must be implemented as
web-applications. Our system will allow mathematical programmers to get such web
implementation without actually PhP coding. The only thing a mathematical programmer will have
to do is to upload his math application written in any language he likes most, with some description
of it, and he will receive an automatically generated web-application that implement his method.

Analysis of the latest researches and publications, in which solution of a problem is
initiated and which serve as a background for the research;

Of course nowadays there are a lot of various ways to generate simple web pages
automatically. As locally based application shall be transformed into a web service, there is no
actual need of using “heavy” web applications like for example Java applets or Silverlight
applications, of course if the implementation of mathematical method do not require a building of
3D models or some sort of dynamic graphical drawing. There is no problem with automated
generation of simple HTML pages with minimum Java-scripting. If current implementation would
require a complex graphics then system must also generate a Java applet. This can be easily done
through ANTLR(Another Tool for Language Recognisation) for example that can generate any type
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of Java/C++/C#/Action Scripts applications using a grammar. So there is no problem of automated
generation of simple web interfaces and even Java applets automatically

Sorting out of unsolved aspects of the general problem, which the article covers;

The main problem is “How to bind the application written as locally based to that
automatically generated web interface?” Not every language can create cross-platform applications.

Statement of the object of article (problem definition);

It is obvious that there must be some description of mathematical program to make the
transformation into a web service possible. Such description has to include all required information
and would be developed as a simple XML-based language, containing various sets of nodes divided
into three sections:

1. Nodes containing information about the language that was used to make a source
mathematical application, with descriptions of all additionally included libraries (in the worst case
this libraries should also be uploaded to the server alongside with application itself), source
architecture description(there is no guarantee that application written under 32-bit architecture will
run under 62-bit architecture in the same way, and there is almost no possibility of running 62-bit
application under 32-bit system), target architecture description, and operation system version that
the source mathematical application was based for(Windows/Mac/Unix).

2. Nodes containing information about all of input/output parameters, as the set of variables.
Every variable will have a value of concrete type, taken from the General Type Library. Such
library has to be created to make access to the variables types of various computer algebra systems
or computer language we are going to support. Every time we add new language to our Framework,
we’ll have to update this Library. Variables will have unique names, used to create links between
nodes and parts of the web interface. The second part of this section is the nodes representing the
computations performed by the mathematical program. It is very important to store the computation
results, to make graphical buildings much easier, and to allow an option of saving them on client
computers.

3. Nodes containing a simple description of user interface.

Summary of the basic material of research with complete argumentation of the
obtained scientific results;

Our system of automated web application generation must include all compilers and
interpreters of language and mathematical systems we are going to support. It is obvious that if we
have a Mathematica script, there have to be a Wolfram Mathematica to execute it. More than that,
we’ve discovered that a concrete example (Discrete Wave Turbulence web application that was
created manually by W.Schreiner and can be found on the CENREC portal, this web application is
also the best example of how the automatically generated web applications would look like)
implemented in Mathematica5.2 does not completely works with Mathematica6.0. This means that
we also must have not only all the systems installations on the server, but also a lot of versions of
them (this is where we also may face to the version compatibility of systems, will for example
Mathematica5.2 work fine if Mathematica6.0 is also installed (I just took Mathematica as
preliminary example, this computer algebra system do not face such problem under Linux)). The
third part of that system is some sort of a framework that will parse the XML-based algorithm
description, and send all necessary data to the automated system of web user interface generation.
After the web interface is generated, framework will have to check the source mathematical
application itself no matter of the system used to make it, and link this application to the web
interface. In our case linking means “wrapping” of it as the web service and binding the invoking of
methods to the parts of automatically generated web interface. On the Pic.1 below you can see the
basic diagram of this system.
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As we can see user must upload his mathematical application alongside with XML-based
description to the specified folder on the server. This action is to be done via a simple web interface
(Of course it’s obvious that it would be much better to make also a web interface for generating the
XML description file and some sort of WebFtp for uploading, but for the first time it will be quite
enough to create this file manually). After the upload will be completed correctly the framework
takes it’s part, description is taken to the parser that gathers all information about the mathematical
application.

The main problems will begin after the application is recognized by the system. Pre-
compiled libraries (for example C++ libraries) are not always completely portable. The RISC server
where the system will be based is running under the operating system Debian Linux. If this library
was first compiled under any version of Microsoft Windows or MAC OS, there is no guarantee that
it can be running under Linux in the same way. Of course there are a lot different possibilities of
running Windows applications under Linux, for example Wine. But any of such ways may not offer
100% efficiency. In our case we’ll have to use all of them. On the other hand if application is given
as source code, this task will become much more simplified. Source code can be re-compiled under
Linux, but still the portability problem remains, if application uses some platform-specific libraries
that are available for Windows only for example. (As | said before such library should also be
uploaded to the server and run under the Wine). If application was written in Microsoft Visual
Studio beginning with .Net version, then we’ll have to use MONO (.NET Framework implemented
under Unix). Every variable declared in XML is description specifies one input/output parameter of
the algorithm. Each variable is of a concrete type. This type is taken from the General Types
Library that is the part of a Framework. This Library contains description of all types available in
supported languages and mathematical systems.

System of automated web interface generation is the most easy to develop part of entire
project. It only works with the user interface section of XML description and generates HTML (or
probably some times with minimum java-script) web interface according to it. The main problem is
that every User Interface element must have an attribute “name” that is the name of a variable
created before.
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Final part of the Framework is Linker. This will be the most complex scripts-based
environment whose task is to link the mathematical application uploaded by the user to the
automatically generated web interface. Linker uses variables only of those types that are described
in the General Types Library.

All of the computations are done on the RISC server, and in future the possibility of saving
the computation results on the client computer is also has to be implemented.

Conclusions of the given study;

As we can see the most important part of a project is the XML description, containing all
information about mathematical algorithm, in a simple meta-language. | have already described
three types of nodes that are anyway to be implemented. Below you can see a preliminary example
of such language.

--main information nodes

<SMWML >

<language="C++" compiler="gcc” platform="Windows”>

<library>

DiscreteWaveTurbulence SolutionSet
</library>

</language>

--varset nodes

<workflow>

<varset id="input">

<var id="domain" format="integer" />
</varset>

</workflow>

--user interface

<GUI>

<page>

<frame name="inputarea">

<form id="input"> % form bound to varset input
<input name="domain" > % bound to var input
<input type="submit" value="Create Solution Set">
</form> ...
<frame name="set"> % inline frame bound to varset set
</page>
</GUI>
</[SMWML>
The entire document is to be bracketed between the nodes <SMWML></SMWML> that
specifies that this document contains description of mathematical algorithm. There is a possibility
that there may be not a single XML file in the specified folder, the mathematical application itself
may use XML for some inner purposes. But only one XML document must be tagged with
SMWML upper tag. This means Simple Mathematical Workflows Description Language as this
language also describes the flows of data between the parts of mathematical application in some
point of view. The second level nodes are tagged with <language></language>
<workflow></workflow> <GUI></GUI>. The first section describes the general information about
the mathematical application: what language was used to write an application, what system was
used to make it. If application was written for example in Mathematica than we must say what was
the version of Mathematica. And of course what was the operation system. As we use Linux as the
server base, we will face with porting problems when mathematical application was written under
Windows. I’ve already told about the possibility of using systems like Wine for solving this
problem. As we can see this part also contains description of all libraries used by mathematical
application.
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The second section is the workflow section. It contains all description of variables. Variables
are joined into varsets. Parameter “id” is a unique name that will be used for linking the program to
the web interface.

The User Interface Section contains preliminary description of web interface. As we can see
these nodes are not the exact HTML tags. They are only a simple description. For example
“button”, “textbox”, etc. This part is used to generate web application automatically, and link it with
variables. The only thing that is important is the id parameter. Linker will use this parameter value
for linking all the parts together. A variable with id="domain” will be linked to any user interface
part that also has id="domain”.

Prospects of the further research work in this area.

Once completed our system will follow the general trend in computer science which turns
away from “stand alone” software (that is installed on local computers and can only be executed on
these computers via graphical interface) and proceeds towards service-oriented software (that is
installed on remote server computers and transforms each method into a service that can be invoked
over Internet via standardized Web interfaces). The mathematical methods will become remote
services that can be invoked by clients without requiring of a local software installation.
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In article basic aspects introduction integrated environment verification knowledge students
from economic disciplines are ehpounded. It is resulted list modules given environment and
classification assignments in relation to control knowledge students from normative economical
disciplines. It is noted advantages arplication information technologies at different types current
and final control knowledge students different forms teaching.

Keywords: distance learning systems, institutes higher education, economical disciplines,
testing, tasks, current control knowledge, final control knowledge.

Development of current, module and final control tasks of knowledge is one of basic
elements of every educational discipline, that is teaching at universities and is a feedback for a
teacher with students in future development, planning and perfection of disciplines. For conducting
of current knowledge control at many universities a Work Book with different types of tasks after
the themes of discipline is used. Implementation of tasks in these books allows to follow the
progress dynamics of student on assignments of course, gives the feedback to the teacher about to
complication of the tasks. Work books also are one of means of knowledge control from
economical disciplines generally and microeconomics in particular. By examples most known in
world practice work books there are « Workouts in Intermediate Microeconomics » H. Varian [1],
and also W. Nicholson [2] and O. Shy [3]. The given instrument of knowledge control allows well
to control and to estimate knowledge of students of daily, correspondence, distance learning,
external studies and also during work with the listeners of Center of rising and retraining of
qualification. Modern development of information technologies allows to perfect the system of
students knowledge verification of any form of teaching and simplify the process of verification for
the teacher (tutor).

For the sake of improvement of the checking system of students knowledge from
economical specialties in 2008 by the authors collective of the Research Institute of Information
Technologies (RIIT) of the Kherson state university (KSU) the project of the ‘Working out of
control knowledge integrated environment of students from economical and mathematical
disciplines of normative part for higher educational institutes for specialty 6.050100 «Economy of
firm», 6.050101 «Economical Theory»’. The collective of authors of RIIT KSU has a rich
experience in relation to successful introduction of software products which were led to the
practical use [4-7] and teaching of disciplines of economical and mathematical cycle [8-10].

Introduction of the given project will allow to minimize the level of plagiarism among
students at implementation of the same type tasks through differentiation of these tasks and
establishment of the limited time on its implementation (by a timer or by a teacher-tutor). Distance
control environment will allow to take into account at the evaluation not only right answer of test
but also appropriateness and expedience of the applied methods for tasks on daily, correspondence,
external and distance forms of teaching in higher educational institutes, where economical
disciplines are studied, that confirms its actuality and novelty.

Goal — to describe development within the distance portal of the integrated control and
verification environment of tasks, graph exercises, tests and problem situations controlled from
distance by means the creation of the built-in modules.

Achievement of this goal is related to implementation of the following tasks:
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Task 1. Creation of educational instruments of the integrated knowledge control
environment of students in composition: 1) instruments for students; 2) facilities of communication;
3) instruments of evaluation.

Task 2. Development of tasks, graphic exercises, tests and problem situations on the
normative program for economical disciplines.

Task 3. Development of methodical support of teaching and document for users.

Fundamental program modules of software are included:

1.

Module «Help» (educational and thematic plan from disciplines, table of finding of
derivatives and integrals, formulas from the themes of economical disciplines of
normative cycle).

Module of «Testing» (bank of tests with the single or plural variants of answers of
current and final knowledge control from economical disciplines).

Module «Book of problems» (library of tasks of current and final control from
economical disciplines).

Module the «Mathematical editor» (templates of formulas — derivative, integrals,
systems of equations).

Module the «Graphics editor» (templates of the graphs).

Module «Calculator» (addition, deduction, increase, division, getting up to the degree,
finding of natural logarithm, logarithm, finding of exponent, saving in memory of
calculator and receipt from memory).

The module «Decision Environment» (the field for the decision with built-in graphics
and mathematical editors, calculator).

Module «Problem Solver»: automatic verification of rightness (accessible only for
teacher-tutor): answers for tests; transformations during the decision of task; functions of
algebraic expressions necessary for construction of the graphs.

Audience of the given project: students of daily, correspondence, distsnce, external forms of
teaching, listeners of centers of retraining and in-plant training.

Forms of control: current, modules, final control of audience and students’ individual work
from economical disciplines.

Means of control: tests, graphs exercises and tasks.

Classification of test tasks

1.

6.

Theoretical test (the opened or closed type on knowledge of theoretical positions and
laws, determination of notion, maintenance of economical processes and phenomena,
their descriptions, does not need computations).

Test-task (it is necessary to solve the put task and choose a true variant from the offered
variants of answers).

Test-graph (graph exercise, where the statement of test is presented by the graph by
means which it is necessary to give an answer).

Test-table (the statement of test is represented by table, that contains economical
indicators which are needed for finding of unknown indexes or for formulation of
conclusion or recommendation in relation to the noted situation).

Test-accordance (the condition of test is presented by two columns between data of
which it is necessary to set accordance, thus the quantity of elements in each of columns
can be different).

The combined test (can include descriptions the two or more of definite above types of
tests).

In the given list a theoretical test can have both single and plural choice, while the other tests
will have, as a rule, only single true variant of answer from offered.

Tasks are the second basic element of knowledge verification of students. The structure of
task includes:

1) statement (problem definition) — «Book» of problems is found in the correspondence

module;
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2) decision (motion of decision is carried out in the environment of decision by means
mathematical and graphic editors, calculator);

3) answer (it is added to the prepared template).

The following are advantages of the integrated system of economic knowledge verification

of students (ISEKV):

1. Ananswer for a test is to be confirmed by the proper computations or explanations.

2. The module «Calculator» has the complete set of functions necessary for the decision of
tasks and tests from the proper modules «Book» of problems and «Testsy.

3. Application of graphic to the editor saves time on implementation of graphic
constructions.

4. The templates of denotations allow to make unification the system of denotations in
economical disciplines.

5. Time saving of teacher-tutor on verification of tests and search of errors in the decision
of tasks.

6. Random selection of test and succession of answers, which minimizes possibility of
plagiarism for the performers of the same type tasks.

7. Differentiation of tasks for students with a different preparation that will do this
environment more flexible in work with students.

Of course, the system of knowledge verification can have limitations in the use during

exploitation:

1. On the initial stages of introduction ISEKV there will be the take time for the
acquaintance with his functions and interface of users that will compensate the
economized time on the future stages of knowledge verification.

2. Technical terms — presence of permanent uninterrupted access to the Internet.

For development ISEKYV it is necessary to create following structure of economic discipline

after the following component parts:

I. Fundamental classes of functions, that are used in tests tasks (for a graphics editor).

II. Basic types of transformations for the decision of tasks (for a mathematical editor).

The examples of operations with functions are:

1) construction of point on the graph after its coordinates;

2) finding of coordinates of intersection functions;

3) construction of tangent to the set function in a definite point.

Examples of operations with mathematical expressions:

1) finding of function derivative;

2) calculation of extremum of function;

3) computation to the integral of function;

4) solving the system of equations.

Below the resulted example of functions for mathematical editor from discipline

«Microeconomicsy.
1.1. Economic interpretation:

Finding of marginal utility of user MU_(x) from a commodity x on the basis of function of
his total utilityU (x) .

1.2. Mathematical interpretation:

Finding of derivative function U (x) with one variable.
du (x)

U(x) > MU, (x)=

Total utility functions | Marginal utility functions
Ux)=a-x MU, (x)=a
a
U(x)=a- MU, (X) = —+=
() =a-/x () %
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U(X):a‘lnX MUX(X)zg
U(X) = (X+a.)r MUX(X) — r(x+a)r—l
U(x)=x* MU, (x) =a-x**

a, r —real numbers, constants.

An example of functions is farther made for graphics editor from discipline
«Microeconomicsy.

ALGORITHM OF CONSTRUCTION

1. The formula of function of total utility 1(U = f (x)) is copied from a reference book in the
field of formula (decision environment) or taken by an user in formula field.

2. The values of constants are set.

3. The graph of function in the system of coordinates of « Xx—U » by means the command to
«Execute» is built. In field of the graph given function is represented.

Function of total utility The graph of total utiality function
U="f(x) (U = f(x))

It is given: constants a, b, function U =a-x-+b, | To build: function equation

U, x —variables. (U =a-x+b)

‘e iven- . _ To build: function equation

It is given: constants a, b, function U _a-\/;+b,

U, x —variables. |(U =a-\/;+b)
It is given: constants a, b, function To build: function equation
U=a-Inx+b, I(U =a-Inx+b)

U, x —variables.
It is given: constants a, b, function To build: function equation

U=(x+a)" +b, _ 1(U =(x+a)" +h)
U, x —variables.

It is given: constants a, b, function U = x* +b To build: function equation
U, x —variables. I(U =x° +b)

a, r —real numbers, constants.

Therefore development and setting ISEKV for the knowledge control of students grounds to
formulate such conclusions:

1. Specification of maintenance of discipline taking into account practical tests and tasks
which it will be necessary to execute to the student in the process of current, thematic and final
knowledge control.

2. Practical orientation of discipline — application of knowledge, abilities and skills from
discipline in a practical economical situation, that will allow to explain a student not only to the
audience, but also to the independent prosecution of basic and additional material of economical
discipline.

3. Development of intra-disciplines connections — the combined application of economical,
mathematical knowledges in combination with information technologies will allow a student to
become a competitive specialist at labor market.

4. Introduction ISEKV will allow to put in order and strengthen the control above individual
students’ work in the conditions of distribution of requirements of the Bologna process.
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VJIK 37.012:004

AUTJAKTHYHI TA ETHYHI BUMOI'H /][O ABTOMA TH30BAHOI
IEJJAT'OI''9HOI JIATHOCTHKH

Koararin O.
XapkiBcbKnil HaiOHAJIBLHUI neaaroriynuii yHisepcuret imeni I'. C. CkoBopoau

Ananizyromoecsi OUOAKMuyYHi 8UMO2U 00 Neda2ociyHoi OdiaeHocmuku 1 ocobausocmi ix
peanizayii 6 ymosax axmusHnozo 3acmocyeanusi IKT y mnasuanvnomy npoyeci uwoi wiKoau.
Posznaoaromvca numanna emuxku nedaecoziunoi diaenocmuxu. Buodinaiomecs emuyni acnekmu, wo
no6 'sa3aHi i3 3aCMOCYBAHHAM ABMOMAMUZ0BAHUX OIACHOCTNIUYHUX CUCTHEM.

Kniouoei cnosa: inopmayitini mexnonozii, nedazociuna OideHOCMUKA, OUOAKMUYHI
BUMO2U, emuKd.

IlocTanoBka npodJjemu

[legaroriyHa AiarHOCTHKA € HEBIJl'EMHHM 1 BKIIMBUM €JIEMEHTOM HABYAIBLHOTO IPOIIECY.
BusHaueHHs AepkKaBOIO OpPIEHTUPY Ha BXO/KEHHS /0 €IUHOTO €BPOIMEHCHKOIO Ta CBITOBOTO
IpoCcTOpy Tependadae pO3BUTOK TEJAroTiYHUX TEXHOJOTiH, CHPSIMOBAaHMX Ha OCOOHMCTICHO-
OpIEHTOBaHE HABYAHHS, IO IT03HAYAETHCS HA MIABUINEHHI POJII IEJaroriyHoi JiarHOCTHKH,
3a/1a4er0  SKOI € KOHCTATyBaHHS PIBHA HABYAIBHUX JIOCSTHEHb, CIPHUSHHSI €(QEKTUBHOMY
BU3HAUEHHIO 3MICTY Ta BHOOpPY METOJIIB HaBUaHHS JUISI KOHKPETHOTO Y4YHsS. 3acTOCYBaHHS
KOMIT FOT€PHOT TEXHIKH Y HaBYaJIbHOMY ITPOIIEC CTBOPIOE YMOBH ISl 30aradeHHs iHpOpMaTUBHOCTI
JTIarHOCTHYHUX JIaHuX. 3 1HIIOTO OOKY, sIKICHA Ta OllepaTHBHA MeJaroriuia AiarHoCTHKa CTae BKpai
noTpiOHOO s e€(EeKTUBHOTO BIIPOBAPKEHHS 1HPOPMALIHHUX TEXHOJIOTIH y HaBYaHHA 3
BpaxyBaHHSIM OCOOHCTICHO-OPIEHTOBAHOTO MiAXOAY, TOMY IO IarHOCTUYHI JaHi O3BOJIAIOTH
pPO3pOOHUTH aBTOMATH30BaHI HABYAKOUYI CHCTEMHU SKICHO HOBOTO piBHA. TakMM YHMHOM, B yMOBax
iH(popMaTH3allii HaBYAIFHOTO MPOLIECy Ta HOT0 OCOOUCTICHOI Opi€HTallii meAaroriyHa AiarHOCTHKA
Ha0yBa€ HOBUX (PYHKIIIH, peasizailisi sSKUX IOB’s3aHa 13 3aJyYEHHSAM €JEMEHTIB TCHUXOJOTI4HOT
TIaTHOCTHKH, 3JIMCHEHHSM CHCTEMAaTHYHOTO MOHITOPUHTY Iepediry HaBYalbHOTO IMpoIeCcy Ta
BUKOPUCTAHHSIM CY4YacCHOTO 1HCTPYMEHTApil0 MEeAaroriyHoro BUMIpIOBaHHA. Takuil po3BUTOK 1
aBTOMATH3aIlisl TENaroridyHoi JIarHOCTHKH BUCYBa€ HOBI JTUAAKTUYHI W €TUYHI BUMOTH 1O
3M1ACHEHHS QIarHOCTUYHOI AISJIBHOCTI.

AHaJI3 0CTaHHIX JOCTIIKeHb 1 myOJikanii

HunaktuaauM  mpoOiiemMaM  TeJaroriyHoi JIarHOCTHKW TPUCBSYEHO TIpall BHIATHHUX
BITYM3HSAHUX 1 3aKOpJoHHUX menaroris. FO. baGanchkuil po3risgaB megaroriuHi JOCHIIKEHHS K
OCHOBY onTHMi3alii HaByajgbHOro mnpouecy. K. [HreHkamm 3ampornoHyBaB TepMiH IeJaroriuyta
J1arHOCTHKA, BUAUIMB OCHOBHI 11 (YHKIT 1 METOIM diarHOCTHYHOI AisibHOCTI [1]. JdumakTuuni
OCHOBM 1 TIpaKTHKa TeENaroriyHoi JiarHOCTUKK po3BuHeHi y mnpaipsix [ IMimracoro [2],
B. Maxkcumosa [3], O. Kouerosa, S1. Konomunckoro, U. [Ipokonsesa [4], b. bitinaca, JI. KataeBoi
[5] Ta 11. [legaroriyna giarHOCTHKA Tiependavae TOKJIaIHE BUBYCHHS TOTO, XTO HABYAETHCS, TOMY B
yCiX JOCTIIKEHHSX 3HAYHA yBara MPUIUISETbCS €TUYHHM IMUTAHHSM JIarHOCTHYHOI AisUTBHOCTI.
Crig 3a3Ha4UTH, TOTJISIIM HA €TUYHI HOPMU CYTTEBO 3aJieXKaTh BiJl PIBHS PO3BUTKY CYCIIJILCTBA 1 HE
JIUBHO, IO PIi3HI JOCHIJIHUKM YacTO BHCIOBIIOIOTH JiaMETPATbHO MPOTHUIICKHI TyMKH BiJ
«TaEMHHUII CTOBIAI» [5] M0 OOTrOBOpEHHS CaMOXapakTEPUCTHKH MIUTITKa Ha «paal 3aroHy» [4,
c.40].

BujineHHns1 HeBUpilIeHUX paHillle YACTHH 3araJibHOI PodJeMu

HaykoBo-TexHIYHMI TpOrpec, pO3BUTOK HOBHX 1H(GOpPMALIMHUX TEXHOJIOTIH 3HAYHO
nocusitoe  iH(GOpMaliiHI MOMJIMBOCTI MMEAAaroriyHoi JIarHOCTHKH, JIOCTYIIHOIO CTa€ Taka
iHpopMallig mpo JIIOJUHY, JUIS OTPUMAaHHS K01 paHime Oyiao moTpiOHe crelianbHe ICUXOJIOoTiuHe
a0o MeauuHe oOcTeXeHHs. PO3BUTOK AUIAKTUYHUX OCHOB IEJArorivHoi JIarHOCTHKH BIJCTAE Bif
PO3BUTKY MIarHOCTUYHUX TEXHOJIOTiM, MOTPiOHI HOBI TENaroriyHi JOCTIIKEHHS, BHSIBJICHHS,
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OOTpYHTYBaHHSI 1 BIOPOBA/PKCHHS Y TPAKTHKy HABUAIBHOIO IMPOLECY BHIIOI IIKOIU HOBHX
JTUIAKTAYHUX BUMOT JIO MEIaroriyHol JIarHOCTUKH. AKTYaabHICTh MOTJIMOJEHOTO aHajli3y eTHYHUX
MUTaHb TMEJAroriyHol JIarHOCTUKH TIOB’si3aHAa HE TUTBKH 3 TMOCHJICHHSM 1H(GOPMATUBHOCTI
JTIarHOCTUYHUX TEXHOJIOT1H, aje 1 3 MIBUIKKUM PO3BUTKOM CYCITUIBHUX BIJHOIICHb B YKpaiHi, 110
MPU3BOJUTD JI0 MEPErisiAy HIHHOCTEH, MOpPAbHUX 1 €THYHUX HOPM, 1 HE MOXe He BiJOMBATHUCS Ha
CTaBJICHHI TPOMAJICHKOCTI O TUX YW IHIIUX METOIB MeJAaroridyHoi aiarHocTuku. Jlo Toro x, aaHi,
0 PO3MIIIIEHI Yy 3araM’sITOBYIOUUX TPUCTPOSX, ICHYIOTh 11032 CBIJJOMICTIO JIFOJMHU, SIKIi BOHHU
Oynu noBipeHi. Skiio He mepeadadyeHo HaIIHHOTO 3aXUCTy iH(OopMaIllii, He TIILKH TEXHIYHOTO, a U
HOPMATHUBHOTO, I1i IaHi CTAIOTh JOCTYITHUMH 1HIITUM 0COOaM.

DopMyJII0BAHHA LJIeH CTATTI

Meroro naHoi poOOTH € aHam3 OUJAKTHYHUX 1 eTUYHHX BHUMOT [0 MeAaroriyHoi
JIaTHOCTHKU B YMOBaX AaKTHUBHOTO 3aCTOCYBaHHS 1H(OpMAIifHMX TEXHOJOTIH y HaBYaJIbHOMY
MPOLIECi BUIIOI IIKOJIH.

JAnpaKkTHYHI BUMOTH 10 NeAAroriaHoi JiarHocTHKHU

[TpoGiiemMa BUMOT 10 TMENAroriqHol JIarHOCTHKHU € 0araTorpaHHO0 1 JHHAMIYHOK Taly33i0
MEeJaroriyHuX JAOCHIKeHb. |'yMaHICTUYHI TOTJISIAM HA JIarHOCTUYHY [iSUTBHICTH TPaaUIIAHO
IpUTAMaHHI BITYM3HIHINA Meaarorimi i 3apa3 BOHH Ha0yBaioTh OiunmbiIoi Baru. Ilo-apyre, HaykoBo-
TEXHIYHUN TMPOrpec, PO3BUTOK HOBUX 1H(MOPMALIWHUX TEXHOJOTIH J03BOJISE XapaKTepU3yBaTH
CY4acHUH CTaH CYCHUIbCTBAa SIK iH(OpMamiliHe CYCHUIBCTBO, SKE€ PO3BHBAETHCS Y CYCHUIBCTBO
3HaHb, 110, y CBOIO 4Yepry, MmoTpedye HOBHUX MiIXOJiB JI0 HABYaHHS, OCKUIbKU TpaJuLilHI
MeJaroriyHi TEXHOJOTrii HE CIPOMOXHI 3a0e3nednTtd e(QEeKTUBHY IMIArOTOBKY JIFOAWHH 32
MiJBUIIICHUMHU BUMOTaMHU HOBUX YMOB HUTTS 1 Mparfi.

AmHaiti3 mefaroriyHoi JTeparypu IOKasye, IO yCi JOCIITHUKH OIHOCTAWHO BUIUISIOTH
00’ €EKTUBHICTH SIK BUMOTY JIO MEJAroriyHoi MiarHOCTUKHU 1 meJarorivnoro kourpomto. K.Inreakamn
[1, ¢.36-37] po3pi3Hsie O0O’€KTUBHICT SK BHMOTY J0 30HMpaHHS JIarHOCTHYHHX JAQHUX
(BUMIpIOBaHHS) 1 SIK BUMOT'Y JI0 iHTepmpeTauii. BumiproBanHs mae 3A1iCHIOBATUCS TaKUM YHHOM,
o0 BUKIIOUUTH OE3KOHTPOJBHHI BIUTUB Ha JOCIIIKYBAaHUN MapaMeTp pPi3HOMaHITHHX (haKTOpiB
(B TOMY 4YHCIi COIiaTbHUX, OCOOMCTHX, €MOI[IOHaIbHUX ToII0). OO0’ €KTUBHICTH IHTEpHpeTarii
peani3yeThcsi 4epe3 KOMILIEKCHE BpaxXyBaHHS KOTHITMBHUX 1 COLIAJIBHUX O3HAK, €MOIIOHATBHUX
YCTaHOBOK.

[lepeBaxkHa OUIBIIICTH TMEAATOTIB MIAKPECTIOTh HEOOXIAHICTh MOEIHAHHS I1arHOCTUYHOT
TISUTBHOCTI 3 HaBYaHHSAM 1 PO3BUTKOM Y4YHA (CTyAEHTA) 1 CHCTEMHUUM MiAXiJ A0 TeAaroriyHoi
IarHOCTHUKH.

Po3rasiHeMo 1 mpoaHasizyeMo 1HII, He MEHII BaXJINBI BUMOTH.

[ToeananHs meaaroriyHol AiarHOCTHKU 3 camokoHTpoieM [2], [4], [3], no-nepie, crpuse
peaizanii BUXOBHOT (DyHKIIT 11IarHOCTUKH, (POPMY€E B CTYJAEHTIB PEATICTUYHY CAaMOOIIIHKY, HaBYa€e
iX MeTo/IaM CaMOCTIIHOT'O aHaJIi3y BIACHUX MOXJIMBOCTEH 1 TOCATHEHbB; MMO-ApYyre, aKTUBHA yJ9acTh
CTY/IEHTIB y JIarHOCTHUYHOI MAiSTIBHOCTI CHpUSE iX IIUPOCTi, MO3UTHBHOMY BiJHOLIEHHIO [0
JTIaTHOCTMYHUX MpoLEeNyp, 110, Y CBOKO 4epry 3a0e3nedye MiABUILEHHS TOYHOCTI 1
1HpOPMATUBHOCTI JIarHOCTUYHUX JAHMX; MO-TPETE, 3pOCTa€ JIOBipa CTYIEHTIB A0 pPE3yNbTaTiB
IHTeprpeTanii MIarHOCTUYHMX JaHUX, [0 THUX THopad, 1o (opMyroTbcs 3a pe3ylbTaTaMu
JIaTHOCTHKHU. Y4YacTh CTYJEHTIB y MeNaroridyHoi MiarHOCTHUIll BIACHUX JOCATHEHBb 1 MOXKIMBOCTEH
HaOyBae OCOOJIMBOrO 3HAYEHHS Yy IEJaroriYyHOMY BHILOMY HaBYAJBbHOMY 3aKJafdl, OCKUIbKU
CTYJCHTH OJIHOYACHO 3 ONTHUMI3alli€l0 BJACHOTO HAaBYAJIHLHOTO IMPOIIECY OMAHOBYIOTh J1arHOCTUYHI
METO]IH, SIKI CKJIQAaTUMYTh IHCTpYMEHTapii iX MailOyTHBOI podeciifHOl AiSITBHOCTI.

Cucremaruunicts [6, ¢.548] mnenmaroriyHoi iarHOCTHKH JO3BOJISIE BHBYATH JIHHAMIKY
HAaBYaJIbHUX JOCATHEHb 1 PO3BUTKY OCOOMCTOCTI CTyJeHTa, 3abe3neuye ONepaTUBHICTh
dbopMyBaHHS peKOMEHJAIlll 3a pe3yabTaTaMH JIarHOCTUKU, TMPUBYAE CTYACHTA JO TPAMOTHOTO
TJIaHYBaHHS BJIACHOT HABYAIBHOT JISUTBHOCTI.

Haouwnicte (racHicts) [6, ¢.548] y AiarHOCTHYHOI AiSUTBHOCTI HE O3HAYAE PO3TOJIONICHHS
JIaTHOCTUYHUX JAaHUX Ta Pe3yJbTaTiB iX 1HTEpIpeTalii — HAOUHICTh Meperdadae MoBiTOMIIEHHS 1X
caMOMY CTYIEHTYy, MOSCHEHHS MNpHUHIMIIB aHaNi3y JaHUX 1 OOIPYHTYBaHHS pEKOMEHaIiH,

129



© Konrarin O.

HAOYHICTh MEAAroriyHoi JiarHOCTUKH MiIBUIILYE JOBIPY CTYAEHTA J0 PEKOMEHMALil 1 BUCHOBKIB,
crpusie peasizarlii KepiBHOI (PyHKIIIT JIarHOCTHUKH.

ETnuHicTh — pi3HI JOCHIAHUKY BHIUIAIOTH TOOPOBLIBHICTE [6, €.546], KOJNCKTHBHICTH [4,
c.4], xoudigenmiinicts [5, ¢.15]. Cumig 3a3HaYMTH, 10 MIMOMHA JOCITIIHKCHHS SKOCTEH CTYICHTa
BKJIFOYa€ HOTo 0COOWCTiICHY cepy, TOMYy €THKa MearoridyHoi MiarHOCTUKH Mae 0a3yBaTHCs Ha
€TUYHUX BUMOTaX, 110 BUCYBAIOTHCS CYCHIIBCTBOM J0 MPOdeCiiHHOl MTisITBHOCTI HE TIJIBKH MeIarora
alle ¥ mpakTUUHOro tcuxojora. Tak y «ErmuHomy komekci mcuxonoray [7, ¢.504-509],
npuitasitTomy Ha | YcTanoBuomy 3’13711 TOBapUCTBa ICHUXOJIOTIB YKpaiHH, BUAUIAIOTHCS, 30KpeMa,
TaKi BUMOTH K BIAMOBIJAIbHICTh, KOMIETCHTHICT, 3aXKCT IHTEPECIB KIIi€HTA, KOH(DIIEHIIHHICTB.
[TuTaHHS €TUKU MEJaroriyHoi JIarHOCTUKU B Cy4aCHHX YMOBaX BHIIOI OCBITH PO3TJISAAIOTHCS Jai
JOKJIaIHIIIe.

KomrmiekcHe 3acTocyBaHHS METOIIB ociaimkeHns [4], [3, ¢.56-59] 3abesneuye migBuIineHHs
iHpOPMATUBHOCTI IIarHOCTUKH, 3MEHIIYE BIUIMB NOXMOKM OKPEeMHX METOAIB Ha KiHIIEBUH
pE3yINbTaT, 103BOJISIE OPTraHIYHO BIUCATH JIarHOCTUYHY AISUIBHICTh Y HABYAJIBHUN MPOLIEC.

Bumory moegHaHHS BUBYCHHS KOJICKTUBY 1 ocoducrocTi [4], [3, ¢.56-59], Ha Ham norusiz,
CIiJT TpaKTyBaTH INMpIIE: BpaxyBaHHS, YCIX 3HAYMMHUX (PaKTOpIB HABYAIBLHOTO MPOIECY,
COIIIAJIBHOTO OTOYEHHS CTYACHTAa, MaTepiaibHOTO CTaHy 1 MOOYyTOBMX YMOB Himdac 3/iiiCHEHHS
iHTepIpeTalii AiarHOCTUYHHUX JaHuX, (OopMyBaHHI pekoMeHpmaliii 1 mporHosy. K.Iurenkamn
BiJIMiYae TaKy BHMOTY SIK 00 €KTHBHICTh iHTepmpetauii [1, ¢.37], BUMOra Mmo€JHaHHS BUBYCHHS
KOJIEKTHBY 1 0COOMCTOCTI, 6€3yMOBHO BXOJIUTh 10 BUMOTH CUCTEMHOCTI MEAAroriyHoi J1iarHOCTUKH,
JIOJJATKOBO MOSICHIOIOYH 1i CMHCII.

BuBuenns siBuia y pos3Butky [4], [3, ¢.56-59] — 00o0B’s3k0Ba BMMOra JO TEXHOJOTII
Me/IarorivyHol JIarHOCTUKY, TIJIbKM HAa OCHOBI aHaNi3y AWHAMIKK 3MiH MOXKHa (OPMYBATH SKICHUN
MpOorHo3. 3acTocyBaHHA 1H(OPMALIWHUX TEXHOJOTIH y MIarHOCTUYHIM AiSUIBHOCTI HaJga€ HOBI
MOJKJIMBOCTI y 30€peXEeHHI 1 CHCTeMaTH3alii AIarHOCTHYHUX JaHWX, IO CIpPHUS€E MPOBEACHHIO
aHaJi3y AMHAMIKU PO3BUTKY CTYJCHTA 1 HOr0 HaBYaJIbHUX JOCATHEHb.

Bumora BanigHOCTi 1 HaaiiHocTi [8], [1] crocyeThes sikocTi iHpOpMAILii, sika € BXiTHO ISt
anropuTMiB Kinacudikaiii, GopMyBaHHS peKOMEHAIII] 1 TPOTHO3Y.

I'. Byrenko [8] momaTkoBo BUiIse Taki BUMOTH JI0 MEAAroriqHOl TiarHOCTHKH: MpodeciiHa
CHPSIMOBaHICTh, MOCIIJOBHICTb, i€papxiyHa opraHizaiis. Ha Ham mormnsm, 11i BUMOTH BiANOBITAIOTh
OKpPEMHM HaIpsiMaM TPOBEJCHHS MEAaroriyHoi JiarHOCTUKH 1 HE MAlOTh 3arajbHOT0 3HAYCHHS.
[I{o10 11arHOCTUYHOI JiSUIBHOCTI Y BUILIOMY €AaroriyHOMY HaBYaJIbHOMY 3akKiaji, To mpodeciiina
CHPSMOBAHICTh JIHCHO € HEOOXITHOIO 03HAKOI0, OCKUIBKH CTYJEHT OITaHOBY€E METOJU MeIaroriaHol
J1arHOCTHKY, BOJIOAIHHS SIKUMHU BXOAUTH JI0 CKJIaay mpodeciiHol KOMIETeHTHOCTI BuuTensa. Bubip
METOJIIB J1IarHOCTUKU, KPUTEPIiB, aIrOPUTMY IHTEpHpeTalii, 3MICTy 3alUTaHb 1 3aBJaHb, 3BICHO
CIUpaeThCS Ha PaxoBUIl HAMPSAM MIATOTOBKH Mali0yTHHOTO BUUTETIS.

K. [HreHkamin BUIIII€ EKOHOMIYHICTh TIEAroriuHoi aiarHoctuku [1, ¢.43], T npakTHYHICTh
(1OCTYTHICTh), B TOMY YHCII JUJAKTUYHI ACMEKTH €KOHOMIYHOCTI: JUAAKTUYHO OOIPYHTOBaHMUH
OajaHC 9acTOCTI MPOBEACHHS TIarHOCTUYHHX 3aX0/IiB 1 TOYHOCTI JiarHOCTHYHUX daHux [1, ¢.12-13]
(TouHicTh OTPeOye Oinbllle HABYATIHLHOTO Yacy, IO 3aBa)Ka€ MPOBOJUTH TIarHOCTHYHI 3aX0JU TaK
9acTo, SIK 0a)KaHO); KOPUCHICTD 5K Mearoriyia 3HaYMMICTb IIiIel gociimkenns [1, c.43].

[IpoGnema aHamizy BHUMOT 10 TMEJAroriyHOi JIarHOCTUKU YCKIIATHIOETHCS THM, IO
TPAIAUIIIAHO TIearoriyHa JIarHOCTHKA pPO3BHBAJIACH SK CKJIQJ0BA CHCTEMH TEJarorivHOro
KOHTpOJIO, 0araTo JOCTIJHUKIB pPO3IIIAAA0OTh TeNaroriyHy JiarHOCTHKY SIK HOBHM piBEHb
MearoriyHOro KOHTPOJII0, TOMY ICHY€E 0arato HayKOBHX Ipallb, B SIKUX JIOCIIKYIOTbCS BUMOTH J10
JTIarHOCTHYHOT AISUTBHOCTI SIK CKJIAJIOBOi MEJArorivyHOro KOHTPOJIIO 1 HE 3aCTOCOBYETHCS TEPMiH
mejaroriyia JiarHocTUKa. SIKicHe BH3HAYEHHS BUMOT JIO TIENArorivHOl JIarHOCTHKH TOTpeOye
aHali3y JIOCSATHEHb TeNaroriyHoi HAayKd 3 MHUTaHb BHUMOT 1O TIEJaroriYHOro KOHTPOIO 1
JOIUTBLHOCTI X 3aCTOCYBAaHHS JUIsl TIENAroriYHOi JiarHOCTHKHU. IIpoBeieHWI aHaii3 J103BOJISIE
30araTUTy MOHSTTSA SKOCTI MIEIaroriYHOI JIarHOCTUKH.

3a aHaAIOTI€I0 3 BUMOTAMH JIO OIIHIOBAaHHS HAaBYAIBHHUX JIOCATHEHb CTYICHTA, SIKI BUILIISE
B. Jlo3oBa [9, c¢.242-244], BBaxkaeMO JOIIIBHAM IiJKPECIUTH HEOOX1THICTh MiATOTOBKH CTY/ICHTIB

130



OnpakTU4Hi Ta eTUYHi BUMOru 4o aBTOMaTU3oBaHOI NefarorivHoi AiarHOCTUKKU

70 3IiMCHEHHS J1arHOCTHKHM 1 CaMOJIarHOCTUKU — CTYJAEHT Mae OyTH TOIEepe/PKEHUIl Mpo IuUiaH
MPOBEACHHS TIarHOCTMYHUX 3aXOMIB, iX METYy 1 3MICT, BJIACTHBOCTI, SIKI JOCTIDKYIOThCS — TakKa
BUMOTa CYNEPEeYUTh JAESKUM MIJIXOAaM JI0 TICHXOJOTIYHOi MiarHOCTHKH, IO MiJAKPECIoe
OCOOIMBOCTI TEJAroriyHoi IarHOCTUKH SK CAMOCTIMHOTO HampsaMy JOCTiDKeHHS. SIKio
IUTAHYETHCSI BUMIPIOBAHHSI HABYAJILHUX JIOCSATHEHb, TO CTYJICHT MAa€ OTPUMATH METOJIUYHI MOpaan
710 MiArOTOBKU. B yMOBax 3acTocyBaHHS aBTOMAaTH30BAHUX CHCTEM JUIs 30MpaHHS J1arHOCTUYHHX
JaHUX TOTPIOHO TOTIepEeTHE O3HANOMIICHHSI CTY/ICHTA 3 iHTepdeiicoM CHCTeMH 1 IpaBHIaMU pOOOTH
3 HElO, TPEHYBaHHSI.

B. Jlo3oBa mpuuinsie ocoOnmMBY yBary TakKMM BHMOTaM JO TEPEBIpKH 3HAHb: BUXOBAHHS
IHTEpeCy /10 HaBYAJIBHOI MISUIBHOCTI 1 ()OPMYBaHHS MMO3MTHBHUX MOTHBIB HaBYAIBHOI JISUTBHOCTI,
10 CIIOHYKAKOTh JIO TBOpYOi akTUBHOCTI 1 camocrtiiiHocTi [10, c.4]. be3ymoBHO, IIi BUMOIH
aKTyallbHI ¥ BaXJIHMBI TiJ Yac 30MpaHHA TIarHOCTMYHHUX JaHUX Yy CHCTEMI TeIarorivyHoi
JiarHOCTHKU. Peaiizaliisi TakuX BUMOT 3IHCHIOETHCS Yepe3 BiIMOBIAHHUMA MiI0ip 3aBAaHb 1 3MICTY
JUSTTBHOCTI CTYJIEHTA 1] 9ac IIarHOCTHKH.

[To3uTHBHE CTaBIEHHS CTYIEHTIB A0 JIarHOCTHYHUX 3aXOliB € HEOOXiTHOI YMOBOIO
IIMPOCTi CTyJEHTa Y HajJaHHI iH(popMmalii, MoOLTI3ye HOro TBOpUl CHJIM HAa BUKOHAHHS 3aB/aHb,
CHpHUSE CBIOMOCTI 1 CAMOKOHTPOJIO HAJl TMEBHHUMH PHCAMH OCOOWCTOCTi, SKi BIUTUBAIOTH Ha
e(deKTUBHICTh HAaBYaHHS 1 MiUIATAIOTh JIarHOCTHKHU (30CEpe/KeHHS yBarw, TPEHYBaHHS IaM’ STl
TOIIO), MO3UTHBHUN eMOUiHUN (HOH TiA Yac AIarHOCTHKH CHpUSE MO3UTUBHOMY BiTHOUICHHIO
CTYJCHTAa [0 HAaBYAJIbHOTO TMPOIECY, OCKUIbKM IarHOCTHKA 3AIMCHIOETbCA Oe3MocepeHbo y
HaBYAJILHOMY Tporieci. JloCSITTH MO3UTUBHOTO CTaBJICHHS MOXKHA 32 YMOBH: BIIEBHEHOCTI CTY/ICHTA
y TOMY, IO MJIarHOCTHKA 3A1MCHIOETbCA BUKIIOYHO Ha HOTr0 KOPHUCTb, CTBOPEHHS CHTYaIlil
THOCEOJIOTIYHOTO IHTEpeCy 3aBASKH IHIWBIAyalbHOMY MigOOpy piBHS TPYAHOCTI 3aB/aHb,
3amydyeHHS TBOPYOCTI CTYAEHTa; Oprafizamii CHUIKYBaHHS YCiX YYaCHHUKIB J1arHOCTUYHOI
TiSUTBHOCTI CHIPSIMOBAHOTO HAa CTBOPEHHS MOOpO3UWINBOI arMocdepu. B ymoBax 3acTocyBaHHs
aBTOMATHU30BAaHUX CHUCTEM IEJAroriyHoi MiarHOCTUKU YMMalle 3HAYeHHS y CTBOPEHHI MO3UTHBHOTO
emoriiftHoro (oHy Bimirpae iHTepdelc ITIOAMHA-KOMIT IOTEp: 3PYYHICTh, ©CTETHKA peasi3allii
iHTep(deiicy, 3acTocyBaHHS 3ac00iB MyIlbTiMe/ia Ta KOPEKTHHX, €MOIIIHO-MO3UTUBHUX PEILTiK-
MIJIKPITUIEHb 3 O0KY KOMIT I0Tepa.

AKTHBHa y4acThb CTYyJEHTa Yy /AIarHOCTUYHIN MAiSNIBHOCTI — TMEPEeryKaeThCsl 3 BUMOTOIO
MOETHAHHS JIIaTHOCTUYHOT JISITBHOCTI 3 CAMOKOHTPOJIEM, ajie He TOTOKHA I11€1 BUMO31. AKTUBHICTb
CTYJCHTa TPYHTYEThCS Ha PO3YMIHHI CTPYKTYpU 1 ajaroputMy poOOTH CUCTEMH IIarHOCTHKH,
MepeNTiKy mapaMmeTpiB JIarHOCTUKHU 1 mepeadadae CBIIOMY AISUTBHICTH, HIO JOTIOMAara€ CHUCTEMI
OTpUMAaTH IOBHOLIHHY sKiCHY iHQopmauito. Taka akTHBHICTh He TUIBKM HOKpAIy€e SKICTh
JIaTHOCTHUYHUX JAHUX Ta iX IHTeprpeTauii, age W (opMmye BIJHOIIEHHS CTyJIEHTa 0 TMOpajx 1
MPOTHO3Y, IO BUPOOJISIOTHCS CHUIBHUMHE iSIMH CTY/CHTA 1 BUKJIa/lada y CUCTEM1 aBTOMAaTH30BaHO1
IarHOCTHUKH.

Indopmaniiini TexHoJI0TII MeAArorivYHOI JiaArHOCTUKM i HOBI €THYHI ACIIEKTH

AHati3 negaroriqHoi JiTepaTypH MOKasye, 10 OCBITSHU 3aBXKAM MPUIULUIN 3HAUYHY yBary
MUTAaHHSAM €TUKU IMeJaroriyHoil J1arHOCTUKH, YC1 aBTOPU MiJAKPECTIOIOTh Ba)KJIUBICTh IOBAaXHOTO,
€THUYHOTO CTaBJIEHHS JI0 yCiX YYaCHMKIB AIarHOCTUYHOI JiSUTBHOCTI, BUAUISIOTH TOOPOBUIBHICTD SIK
000B’SI3KOBY BHMOTY JIarHOCTHYHOI MisIbHOCTI. P0O301XKHOCTI 34€01IbIIOTO CTOCYIOTHCSI KOJia
Cy0’€KTiB, AKI NpUHMAIOTh y4acTh y 30MpaHHi JIarHOCTUYHUX JaHUX 1 OOTOBOPEHHI pe3yJbTaTiB
niarHoctuku. Tak, Hanpuknan, O. Koderos, S. Komomunckwuii, 1. [IpokornbeB Ta iH. BBaKaIOTh, 10
Me/aroriyHa JIiarHOCTUKAa € KOJIEKTUBHUM IIPOLECOM, «..NNPOHHKAE B yCi JAHKKM HaBYaJIbHO-
BHUXOBHOTO IPOIIECY 1 3/IHCHIOETHCS HENEPEPBHO BCiMa Horo yyacHukamu.» [4, ¢.5]. Ha nymMky nux
aBTOpIB y JIarHOCTHUIIl 1HIWBITyaJTbHUX HABUAIBHHX JOCATHEHb 1 BHUXOBAHOCTI KOXKHOTO YYHS
NpUAMAIOTh y9acTh yCi YICHH YYHIBCHKOTO KOJIEKTHBY, HANPUKIAM, «CaMOXapaKTEePHUCTHKA
OiTiTKa 3aTBepKyBanacsi Ha paxai 3aroHy» [4, c.40]. b. birimac i1 JI. KaraeBa, HaBmakw,
HaMoJISATaloTh Ha KOH(IACHUIMHOCTI MenaroriyHoi JiarHOCTHKU: «B sKkiif Mipl NpUIYyCKaeThCs
PO3MOBCIOKEHHs iH(popMalii Ipo pe3yiIbTaTH JIarHOCTUYHOTO OOCTEKEHHS HIKOJISApA, TiSIbHOCTI
BUMTENS, IOKOAM Ta IHMUX 00’€kTiB? 3aKOpJAOHHI TEAarord, HANpPHUKIadA, BBaXKaKOTh
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HEMPUIYCTUMOIO MPAKTHKY IYOJIYHOrO OOTOBOPEHHS SIKOCTI pOOOTH BUMTEINS, HABITh y CAMOMY
BUMTEIBCHKOMY KOJCKTHBI» [5, ¢.15]. IlimKpecmoeThes, Mo «... Oyab-IKi pe3yabTaTH MeAaroriaHoi
J1arHOCTUKM HE MOBHMHHI OyTH BHUKOPHCTaHI Ha IIKOAY ii cy0’eKTiB (BKJIIOYAIOUYM OPraHi3aTopiB
00CTEKEHHS) ...» 1 HEOOXITHO «...IONEPEAUTH CHUTYaIlii, KOJU pe3yJbTaTH I1arHOCTUKH CTAIOTh
3ac000M THCKY Ha BUXOBATes, BUUTENIS.» [5, ¢.15]. OcobamBa yBara nmpuIUISETECS TOMY, «B SKii
Mipi IPHUITYCKAE€THCS BTOPTHEHHS TIe1arora y BHyTPIIIHIi CBIT mikojspa ...» [5, ¢.15].

[legaroriyHa JiarHOCTHKA € NYX€ MOTY)KHHM METOJIOM JOCIIKEHHS 1 0 cepu aHaizy
BKJIIOUAIOTHCA MHUTAHHS OCOOUCTICHUX SKOCTEH CTyIeHTa, TOMY €THKa MeJaroriyHoi JiarHOCTHUKU
Ma€e TPYHTYBATHCS HE TIIbKM Ha KpallUX 3pa3Kax MeNaroridyHoi €TWKH, ajieé 1 Ha BHMOTax, sKi
CTOCYIOTBCSl TIPAKTHYHOI TICUXOJIOTII 1 3akpimieHi y «ETnaHomy konekci mcuxosoray [7, c¢.504-
509], npuiinstomy Ha [ VYcraHoBuomy 3’i31i TOBapuCTBa IICHXOJIOTIB YKpaiHHM, 30Kpema:
BI/IMOBIIAJIbHICTh, KOMIIETEHTHICTh, 3aXHUCT IHTEPECIB KII€EHTA, KOHQIACHUIIHHICTh. Y LbOMY
3B 513Ky B. 'opOyHOBa BifiMivae, 110 «... BUCOKA MOPAJIBHICTh Ta Opi€HTAIlisl HA €TUYHI CTAHJIAPTH B
YKOJTHOMY pa3l He 3a0e3leuyroTh 3aXHCT BiJ MpoOjeM eTUYHOro BHOOpY. Bu3HaueHHS Mex
KoH(}ieHiitHOCTI iH(pOopMarlii, MOMXIJIHMBOCTI OOTOBOPEHHS BHIIAAKY 3 KOJETraMH, CTYIiHb
BIJIKpUTOCTI B CTOCYHKax 13 KII€HTaMH, PiB€Hb BTPYYaHHS B iX OCOOHCTE XKHUTTS — JAJIEKO HE
MOBHUH TIEPEJiK MHUTaHb, 3 SIKUMH PAaHO UM I3HO CTUKAETHCS KOKEH MPAKTUKYIOUHUN TICHXOJIOT»
[11, c.1]. Came eTnyHa aujeMa IOJ0 BH3HAYCHHS MEK KOH(DIACHIIMHOCTI MOCIAae «IIepiie micie
32 YacTOTOI0 3BEPHEHB)» 3a pe3yJbTaTaMd MAacCIITAOHOTO ONWUTYBAaHHS WIECHIB AMEPHKAHCHKOI
ICUXO0JIoriuHo1 acomiaii [11, c.1].

PosrisiHeMO OKpeMi acreKTH eTHKH MearorivyHoi JIarHOCTUKH, $Ki, Ha Hall MOTJIsI,
HaOyBalOTh HOBOTO 3MICTY B YMOBAax 3aCTOCYBaHHS 1H(QOpMAIlIITHO KOMYHIKAI[IHHUX TEXHOJIOTIH i
Opi€HTAIlll HABYAJIBLHOTO IMPOIECY IENarorivHoro YHIBEPCHTETY Ha OCOOHCTICHE OpIEHTOBaHE
HABYaHHS.

OpnHuM 3 e(heKTUBHUX METOJIB 30MpaHHS JIarHOCTHYHUX JaHHUX € criocTepekeHHs. Komu
nefaror 0COOHMCTO CIOCTepirae 3a MIAJBHICTIO CTy/AE€HTa Ha JieKlii abo MpakTUYHOMY 3aHSTTi,
migJac cmiBOeciou, CHITBbHOI MISUTBHOCTI, 1€ TPaJWLIAHO CHPHIMAETHCS CYCHUIBCTBOM 1 HE
BUKIIUKA€ €TUYHUX MpobieM. Ajie OJHUM 3 HaNpsAMIB CIOCTEPEKEHHS € HEBKIIOYCHE
CIIOCTEPEKEHHS, AKE JJO3BOJIE CIIOCTEPIraTH AISUIbHICTD YUYHS NPUPOAHO O€3 TOro BIUIMBY, SIKUN
HaKJIaJa€ MPUCYTHICTh BUKJIaAaya. Ajie y IbOMY BUIIA/IKy BUHUKAIOTh NIEBHI €TUYHI MPOOIeMH, SIKi
O0ynu oxpecieni K.Iarenkamnom: «I[Ipo HEBKIIOUEHE CIIOCTEPEKEHHS MU MOKEMO MOBHUTH TUIBKU
TOJll, KOJIM BUUTENb CIIOCTEPIra€e 3a rpor0 YYHIB Ha MepepBi abo BIBiAye 3aHATTS CBOIX KOJET.
HeBkiroueHe cnocTepekeHHs, 0 HE IPYHTYEThCS Ha 3HAHHI THX, KOTO CIOCTEpIrarTh, 4acTo
HEMOXJIMBO 1 HaBiTh €TUYHO HE BUMpaBIaHo. Lle BIIHOCUTBCSA JI0 yCiX CUTYyallil, sIKi yYeHb BBa)Kae
HACTUIBKH OCOOMCTUMH, 110 BiH OOMEXYE KUIbKICTh yYaCHHKIB, TOOTO HE TEPHHUTh MPUCYTHOCTI
Hey4JacHUKiB ... .ToOH, XTo crocrepirae Mae IMOCTIHHO 3amHUTyBaTh cebe, HACKIJIbKU CepHO3HO
3MIHIOE CUTYaIlil0 Oro 3HaHHS TUX JIFOJICH, IKUX BiH criocTepirae» [1, ¢.62]. 3acrocyBaHHs 3ac00iB
iHpOopMaLiHHO-KOMYHIKAallIHHUX TEXHOJOTiN A 30MpaHHs A1arHOCTMYHOI 1H(opMarii CyTTeBO
po3mupioe  chepy HEBKIIOYEHOTO CIOCTEPEKEHHs, TOMY THUTAaHHS €TUKU 1€ OlIbIne
3arocTproloThes. Tak, HampHukiag, y 3aKOpPIOHHUX MEAAaroriyHuX JOCHIKEHHSAX HIMPOKO
3aCTOCOBYETHCSl BIJICO3ANUC HABYANBHUX 3aHATh. CydacHI TEXHIUHI TPHWIIATU, MO BXOIATH JI0
ckiany iHTepdeicy KOMIT'IOTepiB J03BOJSIOTH 3AIMCHIOBATH 3amuc 0araThox (i3i0NOTTYHUX
napaMeTpiB JIIOAUMHHM, TaKUX SIK OCOOJMBICTH pyXiB, TeMIl poOOTH, TeMIleparypa, IIyJbC,
€JIEKTPOMArHiTHI MOJis, 10 MOB’A3aHi 3 (PYHKI[IOHYBaHHSM HEpPBOBOI cHUcTeMH Tomo. Ha Ham
MOTJIAN, y pa3i 30WpaHHsS IarHOCTHYHOI 1H(OpMaIli 3a JTOMOMOror OYyIb-IKHX TEXHIYHUX
NpUJIaiB, B TOMY YHMCII Mig4ac poOOTH 3 IPOrpaMHUM 3a0€3MeUeHHSIM HAaBYaJIbHOIO IPU3HAYCHHH,
CTYJEHT Ma€e OYTH TOIEpeKEHUM, SIKI caMe MmapaMeTpu HOro ocoOHCTOCTI PEECTPYIOThCS, 1 MaTH
MO>KJIMBICTh 3a00POHUTH CHOCTEPEKEHHS y OyIb-IKU MOMEHT 3a BJIACHUM OakaHHSAM. T1IbKH Y
TaKOMY BHITaJIKy CTYJCHT MOKE IMOIyBaTH ce0e KOM(POPTHO Y HABYAITLHOMY ITPOIIEC.

[Ile oMH BaXXJIMBHM aclIEKT €THKH MEJaroriyHoi JiarHOCTUKHU MOJISTa€e y TOMY, 1[0 CTYIEHT
JOBIpsie BUKIIAMady JAesiKy ocoOucTy iHdopmarliito, BiH JOBIps€ 110 1HGOPMAII0 KOHKPETHIN
JIOAMHI, Ky noBaxae. Sk BiamivatoTe b. bitinac 1 JI. KataeBa, «... BUHHKae npobiiemMa «TaeMHHII
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CTIOBiJIi», BUXOBaHEIb JOOPOBUIFHO BiAKpUBaE ceOe meaarory, Ouikylouu BiJl HbOTO JOMOMOTH. Sk
BUKOPHUCTATH TOMIOHI TAEMHHUII, MO0 MPUHHATH MIarHOCTHYHI PIIICHHS, MPO SKi TI3HAIOTHCA |
I 0ocoOu?». B aBTOMAaTH30BaHMX CHCTEMaX MENaroriyHoi MiarHOCTUKH Taka iHdopmaris me i
HaKOIMHMYYETHCS Ha MEBHUX HOCIAX iH(opMallii, TOOTO BOHA BIAUYKY€EThCS M ICHYE 1032 CBITOMICTIO
negarora. CucreMa JiarHOCTMKM MAa€ TapaHTyBaTH, MO0 iHGopMaIlis Tpo CTyIAeHTa HE Oyne
nomwuproBatuca. lle moTpedye He TIIBKM  CHEMiaIbHUX TEXHIYHUX 3ac00IB  3aXHUCTy
KOH(iAeHIIIaIbHUX JTAaHUX Y CHCTEeMi, ajie i po3poOKK Takoi TeXHOJOril 00poOKH, iHTepIpeTarii Ta
3aCTOCYBAaHHSA Pe3yJbTaTIB A1arHOCTUKH Y HABYaJIbHOMY MPOIIECi, IKa BIAMOBIJA€ BUMOTaM €TUKH.

JlonaTtkoBi eTH4HI MpOOJEeMH BHUHHMKAIOTh Y BUIAJAKAaX, KOMU JAEAKI E€IEMEHTH CUCTEMHU
JIaTHOCTHKU OJHOYACHO 3aCTOCOBYIOTHCSA ISl MEJaroriyHoro KOHTPOJIIO Y IEeAaroridyHoi
EKCIIePTU3U B 1HTEpecax CYCHIIbCTBA. SIK MPaBWIIO, A0 TAKUX JIarHOCTUYHHUX 3aXOMdIB CTYJICHT
CHEIIaJIbHO TOTYETHCS, TIEPEBaKHA OUTBIIICTh CTYACHTIB HE 3aCTOCOBYBAaTHUME 3aCO0M J11arHOCTUKH
IUIs cCaMOaHalli3y BJIACHUX JOCSITHEHb 0e3 BIEBHEHOCTI, IO 11l JJaHi He BIUTMBATUMYTh Ha OLIHKY 1X
HaBYaJbHOI MISUTBHOCTI BHKJIaaadeM. Ajsie mi JaHi moTpiOHI i ¢GOpMYBaHHS KOMIIETEHTHHUX
pEeKOMEHAALIN CTYJIEHTY 100 €PEeKTHBHOIO BUOOPY METO/y HAaBYAHHS Y KOHKPETHIM HaBUaIbHIN
cutyanii. TakuM YMHOM MaeMO MPOTUPIYUSA MIXK JOIUIBHICTIO 3aCTOCYBaHHSI MOTEHINAY CUCTEMU
MearoriyHoi JIarHOCTUKH JUIS SKCIEPTHU3HW 1 OLIHIOBAaHHS HABYAJIBHUX JIOCSITHEHb CTYyIEHTa 1
MO>KJIUBUM 3HIM>KEHHSM JIOBIpH 3 OOKY CTYJEHTIB JIO TaKOi CHCTeMH, 0OMEKEHHSIM i1 3aCTOCYBaHHS
IUISL cCaMOaHalli3y, IParHeHHSIM CIIOTBOPUTH PE3YJIbTAaTH AIarHOCTHKH y OiK MPUKPAIICHHS BIACHUX
JOCSITHEHb, 1110 OO0 €KTHMBHO BeIE 10 3HWKEHHS 1H(GOPMATHBHOCTI MIarHOCTUYHUX JaHHUX 1
3HWKEHHSI €(DEeKTHBHOCTI CHCTEMH IIOJO0 BUKOHAHHS 3aBJaHb 3 ONTUMI3alil iHIMBIIyaIbHOTO
HABYaHHS.

BucHoBku

1. 3acrocyBanHs iHGOpMAIIHHUX TEXHOJOTI 3HAYHO TMOCHIIOE 1H(OPMATUBHICTD
MeAroriyHol TIarHOCTUKY 1, TAKMM YHHOM, CIIPHSIE ONITHMI3aIlil 1HUBIIyaIbHOTO HAaBYAHHS.

2. BunineHo AuaaKkTAYHI BUMOTH JI0 T€JArorigyHoi JIarHOCTUKH 1 0COOIMBOCTI iX peanizarii
B yMOBax akTHUBHOTO 3actocyBanHs IKT y HaBuanpHOMY Ipo1ieci BUIIOT IIKOJIH:

- 00’€KTHUBHICTh BUMIPIOBaHHS (B TOMY YHCII BaJliTHOCTh 1 HAaIIHHOCTbH), 00 €KTUBHICTH

IHTEepIIpeTarii;

- TO€JHAHHSA TIarHOCTUYHOI AISUTBHOCTI 3 HABYAHHSM 1 PO3BUTKOM CTYy/EHTa, npodeciiiHa
CIpPSIMOBAHICTh, BHUXOBAaHHS IHTEpECY JO HAaBUaJIbHOI ISJIBHOCTI 1 (OPMYBaHHA
[MO3UTUBHUX MOTHBIB HABYAILHOT JISIILHOCTI,

- TO3UTHUBHE CTaBJIEHHS CTYAEHTIB JO J1arHOCTMYHUX 3aXO[IB, HAOYHICTH (TJIACHICTB),
€TUYHICTh, MIATOTOBKA CTYAEHTIB 1O 3A1MCHEHHS IIarHOCTHKH 1 CaMOJiarHOCTHKH,
aKTHMBHA Yy4YacTh CTYACHTa Yy JIarHOCTUYHIM [IsJIBHOCTI, TOEJIHAHHS TI€AaroriyHol
JIIarHOCTUKHU 3 CAMOKOHTPOJIEM,;

- CHCTEMHHUH TMiJX1J, KOMIUUIEKCHE 3aCTOCYBAaHHS METOJIB JOCTIHKCHHS, TOEIHAHHSI
BHUBUEHHSI KOJIEKTUBY 1 OCOOMCTOCTI, BUBYCHHSI SBHILA Y PO3BUTKY, CUCTEMATHYHICTH,
€KOHOMIYHICTb.

3. 3actocyBaHHsS 1H(pOpPMAIIHHUX TEXHOJOTI TMOB’S3aHO 3 HOBHUMH acClEeKTaMH ETUKU
aBTOMATH30BaHOI TENaroriyHoi JiarHOCTHKH, IO BHKIUKAIOTHCS MOTYKHICTIO Ta BHCOKOIO
1HpOPMATUBHICTIO 3acO0IB JIarHOCTUKHU, 30€pEKEHHSAM AIarHOCTHYHUX JaHUX Yy CHUCTEMI 11032
CBIJIOMICTIO JIIOJIMHU, SKIM 11 1daHi OyJo JOPY4YEeHO CTYACHTOM, IOTYXKHICTIO 1 BHCOKOIO
1H(pOPMAaTUBHICTIO 3aC001B 0OPOOKHU 1arHOCTUYHUX JTaHUX.

IMepcrnieKTHBH NMOJAJIBIINX PO3BiIOK

[I1o0 BU3HAYUTH Cy4yaCHHUH MOTJISI YYACHHUKIB OCBITHBOTO Mpolecy B YKpaiHi Ha MpodaemMu
€THKHU IeJaroriyHoi J1arHOCTUKM, Ha 3MICT AlarHOCTHYHOI iH(opMmalii, IpUIycTUMI METOIu il
OTpUMaHHS 1 KOJIO Cy0’ €KTiB, SKHM HEOOXIJHO MNpUHMaTH ydacTb B MpOIeci iHTeprpeTarii
JIaTHOCTHUYHUX JaHUX 1 pO3pOoOKH IJIaHy ONTHUMI3allii Mpolecy HaBYaHHS, MJIAHYETHCS MPOBECTH
OMUTYBAHHS CTYACHTIB 1 BUKJIA/Ia4iB BUIIMX HABYATLHUX 3aKJIaJIiB.
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KOHUENTYA/IbHI METOZO/IOI'T9HI ITI/IXO/H B [IPODE CIﬁUHIFI
IIJIFOTOBII MAUBYTHIX ®AXIBIIB B I'AJ1Y31 IH®OPMAIIIHHOI
BE3IIEKH

Koasga M.T'.
JIyrancobkuii HanioHaJbHu# yHiBepcuTteT iMeHi Tapaca [lleBuenka

Y cmammi poszensioaromvcsi KoHyenmyaivHi MemoOoN02iuHI NiOXo0u 6 Npogecititii
niocomosyi maubymuix ¢haxieyie 6 eanysi ingopmayitinoi deznexu. Aemop po3Kpusae cymuicmo
0COOUCMICHO-0PIEHMOBAHO20, OHMONO2IUHO20, AKMEOJI02IUHO20, CUHEPSEMUYHO20 MA MEeXHIKO-
MEeXHON02IUH020 Ni0X00i8 8 Ni020mosyi makux axisyis.

Knrwouosi  cnoea: KonyenmyanvHi — nioxoou,  0COOUCMICHO-OPIEHMOBAHUU  NIOXiO,

OHMONO2TYHU NIOXIO, AKMEONO2IYHUU NiOXi0, CUHepeemUYHUll Nioxio, MexHiKO-MexXHOI02IYHUL
nioxio.

[Tpouec edexkTHBHOI MIArOTOBKM MaiOyTHiX (axiBuiB 13 3axucty iHpopmamii Ta
yIpaBiIsgHHS iH(QOpMAIiiiHOIO Oe3MeKO0 03Haya€e MeperyciM OpiEHTAIlI0 Ha BIACHY HAI[lOHAIBHY
KOHIIEMI[II0 OCBITH, fIKa MicTUJIa O 4ITKYy CTpaTerito i TakTHUKY ii peasnizariii.

[TutanHs MozaemtoBanHs (DaxiBIs 1 HOTO MIATOTOBKY B BUIMX HAaBYAIBHUX 3aKJIQJaX CTaJH
MpeIMeTOM JOCTiKeHHs B HaykoBux pobotax B.€. AmicimoBa, I'.0O.bamna, O.L I'ypu,
JI.C. T'yp'ea, /I.I. 3ro3ina, I1.A. KosmskoBcekoi, I1.0. KpaBuyk, B.O. Kynina, B.M. Manzirona,
M.M. Moiiceena, I'.O. HaropHoi, JI.C. HeuenopeHko, H.C. I1anTiHa, C.0. Cucoenoi,
T.1. Cymenko, I'.I. Xmapu, B.C. Illuno, €.B. fIkoBneBa Ta iHIMX YYCHHUX, B SKUX BOHH OKPECITHIIN
3araibHi MIAXOMU [0 MOJCNIIOBaHHS MalOyTHhOro (axiBilsg, iX KOMIIETEHTHICTH Ta TBOpPYY
HANpaBJICHICTh, PO3TISIHYIN pedIeKCHBHY CKIAIOBY (opMmyBaHHS MpodeciiiHOro MHCICHHS,
KOMYHIKaTHBHI sIKOCTiI Ta iH. OfHAK KOHIENTYyalbHI MiAXOIU 10 MOOYAOBH Mojeni mpodeciitHol
MIJrOTOBKM ManOyTHIX (axiBLiB 13 3aXUCTy 1H(opmallii Ta yrnpaBiaiHHS 1HGOpMaLiIifHOI 0e3MeKok0
30BCIM HE€ BHUCBITJIEHO, TOMY Memolo JTaHOi CTaTTi € chpo0da OKPECIUTH OCHOBHI METOJIOJIOTIYHI
IiIXOJM B KOHIIEMIIT CHCTEMH TAaKOi i ATOTOBKH 1 0XapaKTepHU3yBaTH iXHIO CyTHICTb. [ pyHTYIOUHCEH
Ha TYMaHICTMYHINH Ta JisUIbHICHIM mapaaurmi i BpaxoBYKOUM 3100yTKM Cy4YyacHOI IelaroriyHoi
Teopii i MeTouKH MpodeciiHOi OCBITH, MU BU3HAUMIIN KOHIENTYaJIbHI METOOJIOTIYHI MiIXOJHU B
npodeciifHiii miaroToBui MaifOyTHIX (axiBLiB B rany3i iHpopmaliitHoi Oe3nekH, sKi 3a0e3MeuyoTh
ONTHUMI3AIlI0  JIAHOTO TIPOIIeCY, a caMe: O0COOUCMICHO-OPIEHMOBAHUL,  OHMOJO02TYHUL,
AKMeO0N02IYHUU, CUHEP2eMUYHUL, MEXHIKO-MEeXHOI02TUHULL.

[lin megarorivHO CHCTEMOIO PO3YMIETHCA TMONICUCTEMHE YTBOpPEHHsS (IIUTICHICTB), IO
CKJIaIa€ThCsl 3 0araThbOX B3a€EMOJIIIOYMX 1 B3a€EMOJOIMOBHIOIOUMX 4acTWH. Ilemaroriuna cucrtema
00’€/lHye y4YaCHUKIB TMENaroriyHoro Impolecy, B SKOMY BHCYBa€TbCSl IelaroriyHa Mera 1
PO3B’SI3YIOThHCS TIEAArOTIYHI 3a/1avi, a TaKOXK BiIOYBA€ThCS iXHS MiSIBHICTD, SIKA € JHKEPeNIoM IIi€l
MeTH i 3acoboM ii gocsrHenns [1, ¢. 649]. CHHOHIMOM IIOTO CIIOBOCIIOJIYYCHHSI BUCTYIMAIOTh TaKi
MOHSTTS, SK: HABUATHHO-BUXOBHA CUCTEMa, JUJAAKTHYHA CUCTEMa, OCBITHSI CHCTEMA.

L.II. ITigmacuii 3°COBYIOUM 3MICT IIOTO MOHSTTS, YKA3ye, IO «IeJaroriyHa cucreMa JayxKe
CTiiiKe 1 Mil[HE 00’ €JHaAHHS €NEMEHTIBY», Kl CTPYKTYpHO W ()YHKI1OHAIBHO MalOTh TaKl CKJIa/OBI:
1iJTi, HaBYATBbHY 1H(pOpMaIlit0, 3acO00U MeJaroriuHuX KOMYHIKalliid, TPOIeCH BUXOBAaHHS 1 HABUYaHHS,
opraizaiiiiai ¢opmMHu, CTy/I€HTIB, BUKJIaAa4iB (a00 TeXHIYHI 3acO0M HaBYaHHS) Ta IXHI pe3ylbTaTu
[2, c. 181-182].

OxapakTepu3zyeMo JOKJIaJHIIIe OOIPYHTOBAHICTh JAHMX MIAXOJIB NpPU MPOEKTYBaHHI
CHCTEMH MiJIrOTOBKM MaiOyTHIX (paxiBLiB 13 3aXUCTY iH(opMalii Ta ynpaBiiHHS 1HPOPMaLIHHOO
0e31neKoro.
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Ocobucmicno-opicumosanuti nioxio B HapuaHHi. Came 0COOMCTICHO-OPIEHTOBAHHUM MiIXiJ Y
npodeciiHoMy HaBYaHHI 1 BUXOBaHHI BigHeceHO y KoHmemniii po3BUTKY mpodeciiiHO-TeXHIYHOT
OCBITH YKpaiHM 0 TPIOPUTETHUX HAmpsAMiB MpodeciiHoi OCBITH: «OCOOMCTICHO-IisIbHICHA
napagurMa y mpoueci mnpodeciiHoro HaBYaHHS 1 BUXOBAaHHS CHpPUSE JTYXOBHOMY PO3BHUTKY
ocoOucTocTi ManOyTHBOrO (haxiBus, (OPMYBaHHIO HALIOHAIBHOI CBIJOMOCTI, NaTPiOTHU3MY,
movyTTss mnpodeciiiHoi decTi 1 TIAHOCTI, BMIHHS TIpaIlfOBaTH y BHPOOHMYOMY KOJIEKTHBI,
YTBEP/KEHHIO MAapTHEPCHKOTO  CTHJII0O  B3a€MOBITHOCHH MDK TIeJaroraMM Ta  Y4YHSIMH,
BIPOBA/DKCHHIO 1HHOBAIIIMHUX TIEAAroriYHUX TEXHOJOTIH, pi3HHX (opMm, MeTomiB 1 3acobiB
HaBuaHH» [ 1, c. 424].

0.41. CaBueHKO Tak XapaKTepu3ye OCOOHMCTICHO-OpieHTOBaHe HaByaHHs: «OpraHizaris
HaBYaHHS Ha 3acaZax BCEOIYHOTO BpaxyBaHHs 1HIMBIAyaJbHUX MOTPEO 1 MOXKIMBOCTEH CTyIEHTA,
rIu0O0KOI MOBAard 10 MOro 0COOMCTOCTI, CTABIEHHS IO HBHOI'O SIK JO CBIZOMOIO 1 BilIOBIIaJILHOIO
Cy0’€KTa HaBYAJHHO-BUXOBHOI B3a€EMOAIl 3 BHUKJIAJadyeM 1 POBECHHKaMU. METOI0 LBOTO THITY
HaBYaHHS € CTBOPEHHS YMOB (3MICTy, METOJIB, CEPEIOBHINA) JUIsl 1HIUBIIyaIbHOI camopeaizamil
CTy/ICHTa, PO3BHTKY 1 CaMOpPO3BUTKY HOro ocobOucricHHX skoctei» [1, c.626]. CyrHicHuMHU
O3HaKaMU TaKOrO HaBYaHHS € iSUIbHICHO-KOMYHIKAaTHBHA aKTUBHICTh CTYJIEHTIB, MPOEKTYBaHHS
BHKJIAJ]a4eM, a 3TOJIOM 1 CTYJACHTAMH JOCSITHEHBb B YCiX BHJAX Mi3HABAJIBHOI JISIIBHOCTI, SKOMOTa
MOBHINIOTO BpaxyBaHHA y 1000pi 3MiCTy, B METOAaX, CTUMYJIaX HAaBYaHHS Ta CUCTEMi OI[iHIOBAHHS
niana3oHy 0COOMCTICHUX MOTPeO.

[Tpodeciiina misyIbHICTH 3aJ1a€ 1 3MICT HaBYaHHS. SIKIIO 1111 1 3MICT HAaBYaHHS BU3HAYUTH, a
MOTIM BIAMOBIHO /0 TEOPii AISUTBHOCTI CIPOSKTYBATH 1 HaBYAJIbHUU IpoOIeCc, TO HaBYaHHS Oyxe
00’ €KTHBHO-OPIEHTOBAaHUM Ha OCOOMCTICTh, OCKIJIBKH TEOpIsS MISUIBHOCTI — II€ 3arajibHOJIIOJIChKa
Teopisi, BOHa 0a3yeThCsl HA 00’ EKTUBHUX BIACTUBOCTAX OCOOUCTOCTI.

['.O. ATtaHoB posrisiiae el BUA HaBYaHHs caMe 3 TOUKH 30pY JisbHOCTI: «['OBOpUTH Mpo
0COOMCTICHO-Opi€EHTOBAaHE HABUYAHHS Ma€ CEHC TUTbKH JIMIIE y Cy0’€KTHBHOMY 3HA4CHHI, MAlO4YX Ha
yBa3l M UM ypaxyBaHHS OCOOMCTICHUX SKOCTEH KOXHOT'O KOHKPETHOI'O TOTrO, KOO HaBYAIOTh.
[HmIMME c1oBamMu, HacpaB/i MOBY TpeOa BECTH HE PO OCOOHMCTICHO-OPiIEHTOBAaHE HABYAHHS, a MPO
0COOMCTICHE OpIEHTYBaHHS y MpPAKTUIl HAaBYaHHS, aje€ HaBUaHHS, 3BHYAHO, MOBUHHE OYTH
nistmeHICHUM. OCOOMCTICHE OpIEHTYBAaHHS — II€ JOJaTKOBA BUMOTA JI0 HaBYaHHs, BOHA BTOPUHHA,
ane, 3BUYaiHO X, OakaHOo, 100 BOHa Oyina BpaxoBaHAa MNpPU IMPOBEACHHI PEaTbHOrO IpPOLECy
HaBYaHHs. |, HaneBHO, MPaBUIILHO OYyJI0 6 TOBOPUTHU HE PO OCOOUCTICHO-OPIEHTOBAHE HABYAHHS, a
PO 0COOMCTICHO-OPiEHTOBaHI HaBYaIbHI 3aHATTS [3, ¢. 63].

[HmMME  crioBamMM, HaBYaHHS MOXKE MaTH  JOJATKOBY  OCOOHMCTICHO-OpPIEHTOBAHY
KOMIIOHEHTY, 1 Ul BU3HAYEHHS Ilie] KOMIOHEHTH HEOOXiJHO 3aCTOCOBYBATHM CMMCJIOBHUHN aHaii3
JISUTbHOCTI. AJle crodaTky Tpeda opraHi3yBaTH LI0 caMy HaBYaJbHY JISJIBHICTh, @ MOTIM BXKe
npuaBaTy il neBHi akueHTH. Lli akieHTH MOBUHHI BU3HAYATHUCS, Y IEPUTY Yepry, ICUXOJIOTTYHUMU
0COOIMBOCTSIMH KOKHOTO CTY/ICHTA.

B o0coOucTicHO-Opi€eHTOBAaHOMY HaBYaHHI OCOOJIMBY pOJIb BIAIrpae CTWIb HABYAJIbHOI'O
CHIJIKYBaHHS, SKHM 3MIHIOE B3a€MOCTOCYHKH BHKJaJada 1 CTYACHTIB 3 aBTOPUTAPHOTO Ha
T'YMaHHHUH, CTUMYJIIOIOUUI CTHIIb, TIEPCOHI()IKOBAHICTb, TIAJIOT, JUCKYCII0, MOETHAHHS PO3yMOBOI
BUMOTIJIMBOCTI 3 YTBEP/KEHHSM JIIOJICBKOI TIAHOCTI CTYJIEHTIB, YMIHHS BHKJIaJadya BOJIOJITH
pi3HUMU 3ac00aMU MOTHBAIIIT IHAMBIIyaaIbHOI AisuTbHOCTI [1, ¢. 627].

OcoOucTicHO-0pi€EHTOBaHUM MiaXia y npodeciiiHoMy HaBUYaHHI HACTIHHO BUMArae BU3HaAHHS
YHIKQJIbHOCTI OCOOMCTOCTI, ii 1HTEJIEKTyaJbHOI 1 MOpajJbHOi BOJI, MpaBa Ha MoBary. ¥ pamkax
JAHOTO MIAXONy TNependayvaeTbcsl OMopa B HAaBUAHHI 1 BHUXOBaHHI Ha MPHUPOJHUN TIpoliec
CaMOpPO3BUTKY 3aJaTKiB 1 TBOPUYOTO MOTEHIIIaTy O0COOMCTOCTi, CTBOPEHHS JAJISl IbOTO BiAMOBITHIX
yMOB, TOOTO mependavae pyx B CTyAE€HTa OO 3MICTYy W METOAMKH, a HE HaBmaku. Tomy
0COOUCTICHO-OPIEHTOBAHUHN MiAXiJ y MpodeciiiHoMy HaBYaHHI TICHO 1 HampsMy TNOB’S3aHUM 3
MepuruMu TpboMa myHkTaMu [1onoskeHp HaIoi KOHIEenii.

Oumonoeiynutl (cymuicrutl) nioxio nependavae AiaNeKTUYHY €JIHICTh IIUIOTO 1 YaCTHUHH,
CYTHOCTI 1 SIBUINA, 3arajJbHUIl 3B’S30K SIBUI 1 MaTepiajbHy €JHICTh CBITY; CIpPSMOBaHUN Ha
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BHSIBJICHHSI BHYTPIIIHIX, TAMOMHHUX CTIMKUX CTOPIH JOCHIKYBAaHOTO Tporecy mpodeciitHol
IiAroTOBKYU (axiBLiB 3 iHPopMaliiHOi Oe3MeKH, HOT0 MEXaHI3MIB 1 PYIIIHHUAX CHIL.

[Ipu BHUKOpPHCTAaHHI OHTOJIOTIYHOTO METOJY, MOBOAMTHCSA HEOOXITHICTh ICHYBaHHS 4YOrO-
HeOyJb NUISIXOM BHCHOBKY 13 JYMKH PO HBOrO. Y TIEAArorilli TaKUH OHTOJIOTIYHUHU MMiIXix
BUCTYIIa€ METOJIOM 3B’A3KY KaTeropiit OyTts 1 mucnennsa. Hanpuknan, y nonepeaHboMy po3aiii MU
BUCYBaJIH 17110 (TOOTO OOIPYHTOBYBAM, JOBOAMIIHN) PO HEOOXiAHICTH GOpPMYBaHHS y MalOyTHIX
¢daxiBmiB 13 3axucty iHQopMamii Ta ympaBiiHHSA 1HQOPMAIINHOK OE3MEeKOI0, TUBEPrEHTHOTO
mucneHHs. Moro HeoOXiHO 3aCTOCYBATH B CIIOJNYYEHHI 3 OCOOMCTICHO-OPICHTOBAHHM MiIXOIOM
pu po3poOIli iHPOPMaIIHHO-3MICTOBHOT YaCTHMHHM JUJIAKTHYHOI CHCTEMH 3 METOI (OPMYBaHHS
CYTHICHMX CHCTEMHHUX 3HaHb 13 YCTAHOBJICHHSAM MIKIIPEIMETHUX 3B S3KIB 1 I[UIICHUX YSABJICHb PO
mporiec mpodeciitHol maroToBku Takux (axisiis [4].

Axmeonoeiunuii  nioxio TPUNYCKAa€ BUBYCHHS MEXaHi3MiB, (akTopiB, KpHUTEpiiB
npodecioHam3zMy. AKMEOJIOTisl — e IHTerpajibHa HayKa, 1[0 BUBYA€ 3aKOHOMIPHOCTI, MEXaHI3MH
PO3BUTKY ocoOucToCTi B mepiox ii HaiBuIIOI npodecionanbHol 3pitocti. JaBHbporperpke «akmey
O3HayYae BUILY TOUYKY, 3pLIICTh, HallKpally Mopy, BEpIIMHY 4Orock. Lle mcuxiuHuil cTaH JIOAUHU,
SKHMI 03HaYa€ BUIIHMH I Hel piBeHb MPOQeciiHOro pO3BUTKY, IO MIPUXOIUTHCS HA JTaHUH BiIPi30K
yacy. [Ipu omiHIi HasSIBHOCTI 1 XapakTepy NpogeciiiHOro «akMe» y KOHKPETHOTO CTY/ICHTa BaXKIMBO
BPaxOBYBAaTH IICHXOJIOTIUHI MMOKAa3HUKHU MPOECiOHaNI3MY 1 KOMIIETEHTHOCTI, 10 CKJIAJHCA B JaHIN
npodecii i B mpodeciiHOMY CHIBTOBapUCTBI, a TaKOXX IICHUXOJIOTIYHI 3HAaHHA TPO Iel
npodecioHamizM.

Jly1s Ha1moro AOCHTiKEHHS, 00’ €KTOM aKMeoJorii € mpodecioHani3M AisIbHOCTI MalOyTHIX
¢daxiBuiB i3 3axmcry iH(popMmamii Ta ynpaBiTiHHA iHGOpPMAIiifHOIO O0e3MeKor0, a MpPeaAMETOM
akMmeoJsorii — 00 ’€KTHBHI 3aKOHOMIPHOCTI B oOprasizamii HaBYaHHS TaKHX CIICHIaJiCTiB, IO
BIUTMBAIOTh Ha SKICTh IXHBOI OCBITH, 1 Cy0’€KTHUBHI (pakTOpH (TajaHT, 3A1I0HOCTI OCOOMCTOCTI), IO
CHPUSAIOTh JOCATHEHHIO BepUIMH mpodecioHanizMy. ToMmy, akMeoJOridYHe MOJICIIOBAHHS MPOIECY
PO3BUTKY Tpo(deciiHOT CIPSIMOBAHOCTI OCOOMCTOCTI MPHUITYCKA€ BHJUJICHHS B 00’ €KTI HAHOUIBII
MOBHO HOro ICHYIOYMX O3HAaK, BH3HAYEHHS MEXaHI3MIB 1 yMOB PO3BHUTKY MpPOLECY, a TaKOX
CTBOPEHHS MOJIEJi, alTOPUTMY 1 TEXHOJIOT1i HaMI4€HOi METH.

Cunepeemuunuii nioxio 6 Hasyanni. CUHEpreTuka — 1€ HANPAMOK MIKAMCLUUIUTIHAPHUX
JOCTIKEHb, 00’€KTOM SIKUX € IPOLIECHM CaMOOpraHizamii y BIAKPUTHUX IEJaroridyHuX cHUcTeMax
(«SINergos» — BijJ TPebKOTo CIiibHA Jisl, CiBpOOITHUITBO). KOHIIenIIis caMoopraHizaitii CIy»KUTh
MPUPOJIHUYOHAYKOBUM YTOUHEHHSIM NIPHUHLHUIY caMoOpyXy 1 po3BUTKY Mmartepii. Ha BigmiHy Bin
piBHOBaXXHOI TepMmoaMHaMiku (y ¢i3ulli), 10 BHU3HaBaja E€BOJIOLIIO TUIbKU YOIK 30UIbLICHHS
eHTporii cucreMu (To0TO O€3majisi, Xaocy 1 Ae30praHizailli), CHHEpreTHKa pPO3KpHIIa MEXaH13M
BUHUKHEHHS NMOPAIKY uepe3 puykryarii. @aykryamii miICHII0I0ThCSA 32 paXyHOK HEPAaBHOBICHOCTI,
PO3XUTYIOTh KOJUIIHIO CTPYKTYPY 1 IPUBOAATH A0 HOBOTO: 3 6e31a005 sunukac nopsaook. TooTo,
yce HOBE HapOKYEThCS 4Yepe3 Xaoc, NMPU CBOEMY YCTPEMJIIHHI JI0 MOPSIKY SKAaCh YacTKa Xaocy
HeoOXigHa. TyT cuHepreTHKa po3KpUBaE, BiTHOBIIIOE IO TIO3UTUBHY POJIb Xa0Cy.

BaxnmuBUM MOJIOKEHHSM I[LOTO HAYKOBOTI'O HAIPSMY JOCTIKEHHS € Te, 110 JMHAMIYHUN
Xxaoc (HemeploAMYHUI pyX) OOYMOBIEHHH THM, IO CYCIJHI TpaekTopli y (a3zoBoMy HpocTOpi
BIJIIANIAIOTHCS OJHA BiJl OIHOT, TOMY MaJli MPUYMHUA MOKYTh MaTH BETTUKI HACIIIKH.

[lemaroriyai cucTeMu BITHOCATH JO JETEPMIHOBAHHMX CHCTEM, 1€ MalOyTHE BU3HAYAETHCSA
MUHYJIMM, TpPOTHO3YBAaHHS Ma€ CKiHUYEHHH TOpU30HT MporHosy. Sk ykasye B.®. IlpicHskos,
«HEIiHIIHA JUHaMiKa To30aBuia 1031l riofansHOI mependadyBabHOCTI, 00 1€, MOYMHAIOYH 3
JeSIKOTO TOPH30HTY IPOTHO3Y, HEMOXJIMBO pPOOMTH Juis OaratboX JOCUTH NPOCTUX CUCTEM,
KJIACHYHUW OINMHUC SKUX BUMara€ HECKIHYeHHO Oarato uwuces. CTBOpPEHHMH CHUCTEMHUN CHUHTE3
JI03BOJISIE 3 BEJIMYE3HOT MAacH 3MIHHMX B3ATH HEOOX1IHI sl MPUAHATTS pimeHHs. [ negaroriku
1€ Ma€ BeIMYe3HEe 3HAYCHHs, 00 CHHEPIeTHKa 03BOJISIE BU3HAUYNTH YYTJIWBICTh 10 HaJIlaHUX 3HAHb
(10 TOYATKOBUX [aHUX), HEOOXIMHY KITbKICTh 3MIHHHX JUIsi TPOTHO3YBAaHHS SKOCTI OCBITH»
[1, c. 812].

Bensriliceki BueHi, naypeatu HoOGeniBcbkoi mpemii I. ITpuroxun i C. Crenrepc y cBoiit
MoHOTpadii, MOKa3yroun 3HAYCHHS CHHEPreTUYHOI MapajurMH, YKa3ylOTh, IO BOHA PO3KpHIIA
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CYTTEBO HOBI JIQJEKTUYHI MPUHIIUIH B3a€MOJIIi TAKMX MPOTWICKHHUX Havall, SK: YIOPAIKYBaHHA 1
Xa0C, CTAIICTh 1 3MIHHICTh, NepeadauyBaNIbHICTh 1 Helepea0adyBaIbHICTh MaHOyTHHOTO, OOPO 1
3710 TOIIO. BOHM BBaXaroTh, IO 3TiTHO 3 «IIPUHLMUIIOM TEJEOJIOTi» iCHYe 3arajbHa TEHACHIIIS
PO3BHUTKY YCIX SIBHIIl CBITY, 3TiJTHO 3 KO HOBI CTPYKTYpHI (hOpMH iX Oprasizaiii € HaCTUIbKH
CKJIAJHUMH, L0 Kpalle po3B’sS3YIOTh TOCTPl CYNEPEYHOCTI, SIKi BUHUKIA Ha MOMEPEIHHOMY €Tari
[5]. Lle Moke TOCIY>KMTH PO3B’S3aHHIO IE€IAroriyHUX MPOOJIEM CYMEPEeYHOCTEH MK YacTKOBO-
IHAVBIAYATICTUYHUMHI 1 KOJIGKTUBICTHYHUMHU TCHJIICHIIIMA B BHKOPUCTaHHI (OpM 1 METOAIB B
npodeciiHoMy HaBYaHHI. [1ei OCHOBOMONOXKHUKIB Il€] HAYKH MEPEKIUKAIOTHCSA 3 PO3MIIIHYTUMU
HaMH BUUIE ifiesiMu (OPMYBaHHS JTUBEPreHTHOTO MHUCIEHHS (axiBIiB i3 3axucry iHpopmarii Ta
ynpasiiHHs 1HbopMarlliiiHoo 6e3nekoro 1 ApyruM [lonokeHHSIM Hamoi KOHIIENIi: «BUOip OMHI€T 3
0araTb0OX MOXJIMBUX TPAEKTOPIH» PO3BUTKY BIANMOBIAHMX cHucTeM (y HAc ¢ — MHOXHHA
podeCciiHO-0CBITHIX TPAEKTOPiN HAaBYaHHS CTYICHTA).

Came Ha 3acajax CHHEPreTUYHOI MapaurMH MOXHA ONTHMI3yBaTH 1 JIalor pi3HUX
npodeCiiHuX KYIbTYp, PI3HHX HaBYAJIbHO-TIPO(ECIHHUX CHCTEM, BUPIIIUTH TOJOBHE 3aBIaHHS
Cy4acHOi OCBITH — (OPMYBaHHsS OCOOMCTOCTI, siIka MOIJIa O Kpalle MOEJIHYBaTH 1HIWBIIyallbHI
1HTepecu 3 3araJibHUMHU CYCHUIBHUMHU iHTepecamu. HaBenemo mpukiaa, e 3aBASKU €JIeMEHTaM
CUHEPIeTHYHOTO ITIXOy PEeali3yeThCs TIO3UTHBHA CKIIA0Ba MPO(ECiHHOTO HAaBYAHHS.

Y minomy psii BUMAAKIB, TOW, KOTO HAaBUYAIOTh, OTOTOXHIOE ce0e 3 IHIIKUM Cy0’ €KTOM,
rpymnoro, 3pa3koM. lleil MexaHI3M B TIaroriyHiil IICHUXOJOTIT OJEpKaB HAa3BY MeXaHizmy
i0oenmucpixayii 1 € OJHUM 3 TOJIOBHUX MEXaHI3MIB colliami3amii, TOOTO TaKoro mpoIecy, KOoJu
IHAWBIAyaTbHE B HABYAaHHI CTa€ CYCIUIBHO 3HAYyIIMM. Y Tporeci ineHTu(ikamii CTYACeHT
3I1ACHIOE, B OCHOBHOMY MiACBIAOMO, ICUXIYHE ynoz[i6HeHH;I ceOe iHmIM moauHi. [nenTudikaris
MPUBOAMTH JI0 HACIIyBaHHS JisIM 1 IEPEKUBAHHAM 1HIINX JIFOJICH, MPUCBOEHHIO IXHIX IIHHOCTEH 1
YCTaHOBOK. [i 06’exTaMu MOXKyTh CTaTH 3Haqyuu JUIsL TOTO, KOTO HABYAIOTh JIIOJH, HAMPUKIA]
[IAHOBHI CTYyACHTaMH (aBTOPUTETHI) BHKJIagadi, OaTbKH, 1 HaBiTh BHUTaIaHi ocoOHMCTOCTI (repoi
¢biabMIB, J'IlTepaTypHI/IX TBOpiB 1 T.m.). Imentudikamis moxe OyTH MOBHOIO 4YM YaCTKOBOIO,
CBIiJIOMOIO UM HEYCBiIOMJIEHOI0. i iHOZI OTOTOXHIOIOTH 3 HAydeHHSM (POC. «HAydeHHE») SK
iMiTaIi€ero (HaCHilyBaHHSIM), alie 11€ He 3aBXKIH TakK, aJyke Ipu iaeHTudikaiii Toil, Koro HaBYaloTh,
HEe TUIbKM Haciiaye Aii iHmoro (y ToMy 4Hcii 1 nmpodeciiiHi NpuioMH 1 HaBUYKH), ajle 1 CTae
CXO0HMM Ha HOTO B MOBEIHII, MOCTYIMKAaX, MAaHEpaX, CUCTEMI IyMOK 1 Take 1HIIIE.

Texnixo-mexunonociunuyi nioxio TPUIYCKAE aBTOMATH3allll0 1 PO3yMHY Gdopmaizalliro
Ipolecy HaBYaHHS 3 METOI0 iHTeHcu(iKallii, ONTUMI3alii MeJaroriYyHoro Mnpouecy, MiJBUIIEHHIO
gaKocTi ocBiTH. [linxiz oOpieHTye Ha BIOPOBA/KEHHS B HaBYAJbHUN MpOILEC MPOrPECHUBHUX
Me/IarOriyHUX TEXHOJOTIH, a TakoXX 1HQOPMALIHHMX TEXHOJIOTiH, 10 BUKOPUCTOBYIOTH CYYacHI
KOMIT I0TEpHO-KOMYHIKallii{Hi 3aco0u.

VY cyuacHii CHXO0J0ro-TeJaroridxii JiTepaTypi 3yCTpidyaloThCs TaKi CIOBOCIOIYYEHHS, 5K
«Iearorivyil TEXHOJIOTI», «OCBITHI TEXHOJIOTII», «IUIAKTUUHI TEXHOJOTI», BC1 BOHU 3BOAATHLCS 10
MOHSTTS «TEXHOJIOT1i HaBYaHHI». HaBegemo Kibka BU3HAYEHD 1[bOTO MOHATTS:

TexHoOTisl HaBYAaHHS — MPOJAYMaHAa y BCIX JETalsX MOJENb CIHUIbHOI TeAaroriyHoi
JISUTBHOCTI 3 MPOEKTYBaHHS, OpraHi3aiii 1 MpOBEAEHHS HaBYAJbHOTO MpoIecy 3 00OB’SI3KOBUM
3abe3nevyeHHs M KOM(DOPTHUX YMOB JUIs CTYJSHTIB 1 BuKiIaaada (B.M. Monaxos [6, ¢. 13-17]).

TexHosoriss HaBYaHHA — IHTErpaTHBHA MOJENb HABYAJIHHO-BUXOBHOI'O MPOIECY 3 UITKO
BU3HAYECHUMU IIJISIMU, JIarHOCTUKOIO TTOTOYHUX 1 KIHIIEBUX PE3y/bTaTiB, PO3IMOIiJIOM HaBYAIbHO-
BUXOBHOT'O TpOIIECY Ha OKpeMi KOMIOHeHTH. BoHa mependayae 4diTke Ta HEyXWJIbHE BUKOHAHHS
MEBHUX HABYAIBHUX JIifl B yMOBax ormepaTtuBHOro 3BopotHoro 38°s3ky (C.I1. Bonaap [7]).

IcHye Gararo iHIIMX BU3HAYEHb MEJAroriYHUX TEXHOJOTrii. Maitxke Bci BOHM OOy 0BaHI 3a
MPUHILIMIIOM TEpeNiKy O3HaK, SKI Ha JyMKY aBTOpPIB, € BHU3HAYAIBHUMH. AJie BCl 1[I O3HAKU €
BTOPUHHUMU y HaBYaHHI, 1 HABEJICHH1 BU3HAYCHHS HE MEPEIal0Th METOIOJIOTIYHOI CYTi.

B kKoHTEKCTI TeMH, Ky MH PO3TIISAa€EMO, METOI0JIOTIYHO OOTPYHTOBAHUM Ha HAIlY TYMKY, €
Take BU3HAUCHHS: TexHono2ia HasyauHs € cnocib opeawnizayii HaguanbHoi disnvHocmi. TeXHONOTIs
HaBYaHHS € BTOPUHHOIO TI0 BiTHOIICHHIO JI0 HABYAIIBHOT JIISUTBHOCTI, KOTPA € CHCTEMOYTBOPIOIOUYUM
YMHHUKOM HaBUYaHHsS 1 TOMY IEpBHHHA. | 3po3yMmijio, 0 A TOro, o0 modyayBaTH HayKOBO
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OOTPYHTOBaHY TEXHOJIOT1I0 HaBUaHHS, Tpeba rITMOOKO PO3YMITHUCS Y HABYAIBHIN JISUTBHOCTI, caMe ii
BJACTHBOCTI 1 BHM3HAYalOTh BUMOTH 0 TEXHOJOrIi HaBuaHHsA Ta ii o3Haku [3, c.46]. IcroTHOMIO
O3HAKOIO TEXHOJIOT1i HaBYaHHS € JAOCUTH JI€TAJbHUM OIMC KOXKHOIO eTally Ha LUIIXY 10 METH Ta
00OB’SI3KOBICTh BIATBOpeHHS crocoOy nid. Ilemaroriyna TexXHOJNOTIS IMOBHHHA MAaTH YiTKi
MPOIICAYPHI XapaKTEPUCTUKH, TOOTO HACTUIBKH 3PO3YMiJI, 00 KOKEH BHKJIaaad, 3aCTOCYBABIIH
X, rapaHTOBAHO JOCSTaB PE3yNbTaTiB.

Ha nymxy O.M. IlexoTu «moTpiOHO BUIIIIUTH y «II€IAaroTidHIA TEXHOJOTI» CIeliabHY
rainysb, sika 0 JOCTIDKyBaia BeCh HaBYAILHUI TMPOIEC Y HMUIOMY, PO3TIISIIAI0UN HOTO K CUCTEMY.
«Ilemaroriuna TexXHOJOTIsA» 00’€IHYE 1 HOBI KOHIEMINI MpOIeCy HaBYaHHSA, 1 TpolIemMy
B3a€MOBIUIMBY HOBHX 3ac00iB Ta METOJIB HaBUaHHS, i BUKOPHCTAHHS CHCTEMHOIO MIiAXOAY 0
opranizaiiii HaBuaHHs» [8, ¢. 14].

[TpoanamizyBaBIIM CHUCTEMATH3AI[IO0 MO0 BU3HAYCHHS TEXHOJOTII HABYaHHS 3 PI3HUX
TOYOK 30pYy, MU IpPHUIUIM 10 BHUCHOBKY, IO MOXHAa BHUAUIMTH TPU OCHOBHHMX miaxoau. I[lpu
NEepUIOMY MiIXOA1 MiJl TEXHOJIOTIEI YacTO MalOTh Ha yBa3li OCOOMCTY METOAMKY Ui TOCATHEHHS
OKpeMO IOCTaBJlIeHOI MeTU. IIpuXuiabHMKM JIPpYyroro mifAXony, IiJ TEXHOJIOTIE MaroTh Ha yBasi
Me/IaroriyHy CUCTEMY B IIJIOMY. Y PYCIi TPEThOTO MiJXOAY TEXHOJOTII0 PO3TISAal0Th HE MPOCTO
SK METOJIMKY UM JUAAKTUYHY CUCTEMY, a SIK ONTUMAJIbHY JUISl TOCSTHEHHS 331aH01 METH METOJUKY
Y CUCTEMY, TOOTO — SIK ACSIKHHA aITOPUTM.

Kpim nipeacTtaBieHuX TPhOX MiAXOIIB, MU BUAUISIEMO 1€ OAWH IMAX1M, SKUW 1€ HE HUJIKOM
copmyBaBcsi. MU BUIUIIEMO MeXHOL02I0 HABUAHHA AK CNOCIO popMYySanHsa HABUATLHOT npocpamu
OKpeMHUX KypciB 3 Habopy Moay:miB (010kiB). BingnosigHo 3 npyrum I[lonoskeHHAM Haoi KOHLIETIIi
(iHOUBiAyasbHA TPAEKTOPISI HABYAHHSA), I TEXHOJOTIYHUHN MiAXia cTae Woro miarpyHtsaM. Ilo cyri,
KO>KHUHM 3 TaKMX OOpaHMX CTYJIEHTOM MOAYIIB (UM 3allpONOHOBAHUX BUKJIAJIa4€M-KOHCYJIbTaHTOM
a00 THIOTOPOM) SIBJIIE COOOIO 3MICT 1 METOJIMYHI PO3POOKH SIKOTOCH OJJHOTO PO3/iTYy HaBYAIBHOI
AMCLUIUTIHU. BBaxkaemo, 1110, Bapitor04d TAKUMU FOTOBUMHU MOAYJIsIMH (OJ10KaMu), IepecTaBisl0un
ix wmicisgmu (3a 3roJ0r0 31 CTYJECHTOM), BHKJIAJa4 MOKE JOMAaraTtucs HAWKpamoro pe3yibTary.
Takum ke MOOYJIbHMM CIOCOOOM MOXHA BapiloBaTH 1 NMPONOHYBAaTH CTYAEHTaM JUlsl BUOOpY 4
BUKOpUCTaHHSA (YIPOBA/DKCHHS Yy CBOIO IHIUBIAyalbHY TPAEKTOPIIO YUiHHA) pi3HI Qopmu
opraizauii cucteMd HaBuaHHsS (1HAMBIOYyalbHI, 1HIMBIIYaJbHO-TPYNOBI, I'PYNOBi), IPOTrPECUBHI
METOJOJIOTIUHI MIAXOAW 1 METOJHMKH, CydacHl 3acoO0M HaB4YaHHS (BKJIIOYAIOYM KOMIT FOTEPHO-
KOMYHIKAI[iliHi, mpoekmiiHi 1 T.4.). Hanpuknan, s iHAWBiAyalli30BaHOTO  HaBYAaHHSA
MPOTIOHYETHCS, TaK 3BaHa, cucTeMa JlanbTOH-IJIaHy (CHCTeMa MPEIMETHUX TBOPYHMX MaiCTepeHb
a0o naboparopiii), A7 rPynoBoro HaBuaHHs — bemi-nankactepcbka cuctema, baroBcbka cucrema,
ManreiiMcbka cuctema Ta iH. Mo)ke IpOIMOHYBaTUCS AYXKE HIMPOKUN CHEKTP Cy4yaCHUX METOJIIB
opraizanii HaBYaJbHO-TI3HABAJIBHOI AisUIBHOCTI (1a0OpaTopHi 1 NPakTUYHI POOOTH, METOIU
B3a€MHOI TEpEeBipKH, NMPUHOMH B3a€EMHHUX 3aBlaHb, poOOTAa B THMYACOBHUX TpyIHax, CTBOPEHHS
CUTyallii CIiJIbHUX NEepeKUBaHb 1 TaKe 1HILE), METO/IIB CTUMYJIFOBAHHS (CTBOPEHHS CUTYaIlll yCIiXy
B HaBYaHHI, IrpoBi opMH opraHizallli HaB4aJbHOI JISIBHOCTI — JUIOBI I'PH, TOCTAHOBKA CUCTEMHU
NEePCHEKTUB, METO/IM CTBOPEHHS CUTYallii TBOPUOro MOUIYKY, pPO3yMiHHS OCOOMCTICHOI 3HAUUMOCTI
HaBYaHHs, CTBOPEHHS MPOOJIEMHOI CHUTYyallli, CTBOPEHHS KpPEAaTWBHOIO IMOJSI, AMUCKYCIi Ta 1H.),
METOAM KOHTPOJIIO 1 JIarHOCTUKU €(PEeKTUBHOCTI MiATOTOBKU CTYJEHTIB (cUcTeMa Habopy OaiiB Ta
KpeauTiB, 0araTopiBHEB1 KOHTPOJIbHI POOOTH, PI3HU BUIM TECTYBAHHS 1 T.I1.).

Tpeba 3a3HaYUTH, MO0 TEXHOJOTIl BIAPIZHAIOTHCS BiA METOIWK THUM, IIO TEXHOJOTIi
PI3HATBCS CBOEIO BIATBOPIOBAHICTIO PE3YyJbTaTIB, BIACYTHICTIO 0araTbOX <GIKILIO»: SKIIO
TAJIaHOBUTUIN BHKJIAJay, SKIIO 37aTHI CTYJIEHTH, AKIIO JoOpa MmarepiaibHa 0aza i1 T.XI., 1 T.I. Sk
B1JIOMO, METOJIMKAa BHUHMKA€ B PE3y/bTaTl y3araJlbHEHHs IEpPEeJIOBOT0 MEeAaroriyHoro JOCBIAY 4H
BHHAXO0/y HOBOTO CIOCOOY TMpeJCTaBIEHHS 3HaHb, TEXHOJIOTiS K MPOEKTYEThCA, BUXOISYH 3
KOHKPETHUX YMOB 1 OPIEHTYIOYHCH Ha 3aJIaHHii, a He Ha rmepeadadyBaHuil pe3ynstar [9].

EdexTHBHICT OCBITHBOT'O MPOIIECY 3HAYHOIO MipOI0 BU3HAYAETHCS aJeKBATHUM BHOOPOM i
podeCiiHOI0 pealti3ali€l0o KOHKPETHUX MEeAarorigyHuX TeXHoJorid. OpieHTallis Ha TeXHOJIOTIYHUHN
HiAX17 y HaBYaHHI MPHUITyCKae BU3HAUYEHY TEXHOJIOTIYHICTD SIK caMUX (OpM 1 METOJIIB HaBUAHHS, 3
MOTJISAy iXHBOI CTPYKTYpPH, KOHCTPYIOBAaHHS 1 TPAKTHYHOTO 3aCTOCYBaHHS, TaK 1 eTamy
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NPOCKTYBAaHHS HABYAIBHOTO TIpouecy. TeXHIKO-TEeXHOJOTIUYHUM MiIXil MpH MPOEKTyBaHHI
HaBUaHHS MaiOyTHIX (axiBIiB 13 3aXHUCTy iHpOpMAIlii Ta ympaBiiHHSA iHGOpPMAIIHHOI OE3MeKOr0
HeOOXiMHMIA U1 PO3poOKHU Ti mporecyaqbHOT YaCTUHU Yy BUTIISAAI aBTOMATH30BAaHOI TEXHOJIOTIi
HaBYaHHSI, K ONTUMI3Y€E MPOIEC PO3BUTKY BHUSIBICHUX CICHiaIbHUAX 3/110HOCTEH CTYICHTIB.

JlupakTHYHUR TIpolec MO CBOIM MPHUPOAI € IUIICHMM — HOro He MOXKHA aHaji3yBaTH,
pO3ipBaBIIM Ha YacTHHH. Po3risa IiicHOCTI 3a0e3MedyeThCsl TUIBKM B TOMY BHIMAJKY, SIKIIO
noOy/moBaHa aJieKBaTHA MPOIECY MOJENb IOCTIIKeHHS — MOJENb IUAAKTUYHOI CHCTEMH, IO
B1/I0MBA€ BCI ICTOTHI XapaKTEPUCTUKU JAOCIIHKYBAHOI IITICHOCTI 0e3 ii pyliHyBaHHS, aje B TOM ke
yac ska abcTparye iX 10 piBHA, JOCTYITHOT'O CUCTEMHOMY, MOP(OJIOTiYHOMY, (YHKIIOHAIEHOMY Ta
IHIMUM BHJaM aHaizy. Pe3ynbratm Takoro aHajmizy He MOXYTh OYyTH KIHIIEBUM IPOAYKTOM
TOCTIIKEHHS, OCKUIBKM KOXXKHHMI 3 HMX HE Ma€ BIACTHUBICTH ILIIICHOCTI. Takor BIIACTHUBICTIO
BOJIOJII€ JIMIIIE KOHIICTITyallbHa MOJIEIIb, SIKa OTPUMaHa Ha OCHOBI CHHTE3y Pe3y/IbTaTiB yCiX BHIIIB
anamizy. KoHrenryanpHa MOJIeNb BiJHOBIIOE MMOBHOTY OMNKCIB €IEMEHTIB CHCTEMH 1 3B’S3KIB MiX
uumu [10, c. 79].

Taxum uunom, y mpoueci npodeciiHol MiAroTOBKHM MaiOyTHIX (axiBI[iB 13 3aXHCTy
iHpopManii Ta ympaBisHHS 1H(QOPMaIiHOI O0E3MeKOK BAXKIMBUM EJIEMEHTOM € BH3HAUYEHHS
0COOMCTICHO-OPIEHTOBAHOTO, OHTOJIOTIYHOTO, AKMEOJIOTIYHOTO, CHHEPreTHYHOT0, TEXHIKO-
TEXHOJIOTIYHOTO TMiAXOMIB, $KI MOXYTh ONTHUMI3yBaTU Il Mpoiec, 3pOOUTH HOro OUIBII
e(EeKTUBHHUM 1 BIATIOBIAHUM JI0 TIOTPEO CYCIiIbCTBA.
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EVALUATION METRICS OF ELECTRONIC LEARNING RESOURCES
QUALITY

Kravtsov H.
Kherson State University

The results of measuring modeling of educational materials qualitative characteristics for
monitoring providing of electronic learning information resources quality of institution of higher
education are presented. Distance learning system «Kherson Virtual University» is used as
illustration.

Keywords: types, metrics, criteria of quality of electronic training resources, distance
learning, quality control monitoring.

Introduction
Education quality maintenance is one of priority problems of an education system of
Ukraine. It can be reached by implementation of quality monitoring system of educational process
and educational services quality, in particular distance learning. One of objects of the quality
analysis of educational process is electronic information resources (EIR), providing educational
process. In particular, electronic tutorials are the one of the major and most often used EIR.
Electronic tutorials have both a number of advantages, and disadvantages. Among
advantages it is possible to note:
- Use of the multimedia technologies, allowing to make the maintenance more
demonstrable, clear, interesting;
- Possibility to create an educational resource with use of the dynamic modules allowing
the pupil to consider the studied phenomenon from the different sides;
- Possibility to model studied processes and to experiment;
- Use of testing and self-examination of pupils knowledge;
- Possibility to organize independent work of pupils, to give contextual references and so
on, that it is impossible to realize on the paper medium;
- Use of the hypertext links, allowing executing instant transition in the necessary place of
the document.
One of the main advantages of electronic tutorials is possibility to organize virtual
laboratory work which cannot be conduct in real conditions for whatever reasons.
Among the basic disadvantage of electronic tutorials it is possible to note:
- In most cases the absence of concept which lies in creation of the electronic tutorial;
- The majority of electronic textbooks (materials) represent simplified manuals, which
cannot become a source of system, profound knowledge;
- Frequently unsatisfactory perception of the text information on the screen, especially not
structured educational material and badly formatted text;
- Methodically not considered, incomplete giving of a teaching material. Pupils have
difficulties with processing, ordering and learning of educational material;
- Redundant and inappropriate use of multimedia means, which distract and do not allow
pupils to concentrate;
- Large quantity of the presented textbooks is hypertext analogues of usual textbooks.
The presence of the listed advantages and disadvantages defines a quality degree of
electronic tutorials.
It is possible to allocate the basic criteria of quality of the electronic tutorial:
- High quality of a substantial part;
- Presence of the certain concept at creation and in use of the presented electronic
educational products and completeness of maintenance with information resources of
studied disciplines;
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- Presence of such essential properties, which can be realized exclusively by electronic

means.

Learning process quality with use of information-communication technologies directly
depends on quality EIR, providing educational process.

In work [1] the results of quality criteria analysis and designing of system of quality
monitoring of EIR in distance learning system «Kherson Virtual University», developed in the
Kherson State University are presented. Methods of monitoring EIR to a functional identifier and
criterion of EIR compatibility with the universal international standards such as IMS, SCORM [2]
are considered. The basic conclusions of work [1] are following: system of quality monitoring of
EIR is based on multicriterion analysis of these resources conformity to the universal educational
standards. Classification principles allow considering separate characteristics of electronic means of
educational appointment for conducting of quality monitoring of EIR as a whole. The compatibility
EIR with standards IMS, SCORM can be chosen as criterion of quality. One of identifiers of
compatibility EIR with international standards IMS, SCORM s the satisfaction of organizational-
technical requirements unifications of educational-information resources, techniques of learning
process, an exchange of educational materials between DLS.

The purpose of the present work is modeling of quality monitoring process of EIR on the
basis of the metrics analysis and construction of EIR model estimation taking into account all basic
classification identifiers.

Quality monitoring of EIR can be conduct by the functional identifier, defining value and
place of EIR in educational process; by the structure; by the text organization; by character of the
represented information; under the statement form; by special-purpose designation; by presence of a
printing equivalent; by the nature of the basic information; by technology of distribution; by the
character of interaction of the user and the electronic edition. Results of quality monitoring of EIR
can be used in competitions by definition of the best structural departments of institute of higher
education.

Types of EIR

Four groups of the educational information resources, differentiated to a functional
identifier, which defines their value and the place in educational process, are distinguished [3]:

- Program-methodical (curricula and syllabus);

- Educational-methodical (the methodical instructions, containing materials in learning

technique of subject, course learning, performance of project and degree works);

- Training (textbooks, manuals, texts of lectures, abstracts of lectures);

- Auxiliary (practical works, collections of exercises, encyclopedias, reading books, books

for reading);

- Supervising (testing programs, databases).

Each group of EIR has the distinctive features and the parameters defining quality of this or
that educational information resource [4]. So, most often educational EIR is the electronic textbook
(course of lectures), which refers to educational resources. Among the parameters defining quality
of the electronic textbook it is possible to allocate the completeness of representation and coherence
of learning information materials, presence of the control-reference information, the conformity to
the maintenance of the working program, structuring and sequence of material, ergonomics of the
text, presentation of material: text formatting, the use of tables, charts, drawings, illustrations and so
on.

The use of multimedia possibilities, interactive systems and modules, modeling possibility,
and also testing use, possibility of knowledge monitoring, self-checking has the special importance.

Completeness of the electronic textbook assumes the presence of following additional
information resources:

- Title page of textbook;

- The summary (it is desirable);

- The course program;

- The list of abbreviations (if it is available);

- The list of illustrations;
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Information about the author;

Actually texts of heads Ne 1, 2, 3, ...;

The list of the recommended literature on themes;

The list of the quoted literature in the end of a course;

Appendices (the list of statutory acts, decrees, decisions if they are available).

Besides the electronic textbook the important role is played by a control-reference part of
resource maintenance of the course, which should contain:

The list of questions and tasks for self-examination studied to each theme-head, section
and to all course (or the list of questions and tasks for computer training in the
multimedia environment);

Themes of projects and reports;

The approximate list of examination questions at all course (or test);

The chronological index (if it is available);

The index of names (if it is available);

The subject index (if it is available);

The dictionary of terms;

Methodical instructions (or recommendations).

Among all EIR distance learning course play the special role. It is the basic educational
object, which is used in distance learning. It is compound learning object, which unites various EIR
with the purpose of learning process organization with use of special program environments —
distance learning systems (fig. 1). The example of such program environment, which allows
creating, saving and using distance courses, is DLS «Kherson Virtual University» [5].

The syllabus ~ Distance course - The curricula
The course title page

0. The purpose and course appointment

1. The course summary

2. The resume of the tutor

3. The information about authors

4. Statistical and other additional information

v Modules v
[ Module 1 Module 2 Module 3 Module N 1
v Components
The title page Theoretical Practical The progress control Mutual dialogue
module material material
Elements
A 4 A\ 4 A\ 4 A 4 A\ 4
The plan of Course of Laboratory Examinations, tests, Forum, chat,
organizational lectures, practical work, questions for self- consultations,
and manual,encyclop methodical checking, final electronic
educational edia, additional recommendations, | | examination correspondence
actions for the resources of exercises,
module information simulator
\ sources /

Fig. 1. Structure of distance learning course
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Thus, EIR should be differentiated depending on their type. First of all, it concerns
expenditures of labor on creation of these resources, both time, and intellectual. Therefore at quality
estimation of concrete EIR it is necessary to start with some generalized criterion of labor input of
its creation, which can be expressed by weight coefficient (tab. 1). It is necessary to notice, that
depending on type the educational information resources have as the general, and the distinctive
quality criteria, which are expressed by quality indicators (tab. 2).

Quality Criteria of EIR

The quality monitoring system of EIR can be based on multicriterion analysis of conformity
of these resources to the universal educational standards.

Classification principles allow considering the separate characteristics of electronic means of
educational appointment for conducting of quality monitoring of EIR as a whole. The compatibility
of EIR with standards IMS, SCORM [1] can be quality criterion.

The specification of IMS is the information model of educational objects description. It
defines the standardized set of information blocks, which contains data about the educational
resource. The IMS-package, which contains educational object, consists of two main elements [6]:

- The IMS-manifesto — a special file, which describes the base resources, the maintenance

and the organization of educational object (it is represented in language XML);

- Physical files, which make educational object.

So, above mentioned program-methodical, educational, additional, supervising EIR can be
checked up by the criterion of conformity to specifications of IMS standard.

Let's pass to construction of the general criterion of EIR quality. As a base of quality
criterion output we will accept the universal approach based on consideration of the average
weighted factor of quality K = (aiky + a2k> + ... + ankn)/n, where a;i — average value of quality
indicators, ki — value of weight factor of i-type resource.

The general quality criterion of EIR can be calculated under the formula K :ZN

_at; . Here

ai = nj -y i — quality metrics, ni — weight factor (tab. 1), i =ZL k;; /kio — average factor of quality, m;

— quantity of quality metric indicators, ki; — quality j-indicator (tab. 2), kio — the greatest possible
value of quality indicator, ti — the generalized quality factor of i-type resource, N — quantity of EIR.

It is necessary to put into consideration relative average criterion of quality K, = K5 / N, for
definition of the faculties and chairs ratings of a higher educational institution

Quality monitoring of EIR in distance learning system «Kherson Virtual University»

The system of quality monitoring of EIR in DLS «Kherson Virtual University» is based on
multicriterion analysis of conformity of these resources to the universal educational standards [1].
All resources of electronic library were estimated by criterion K, with values of weight factor from
tab. 1 and indicators of quality from tab. 2. Values of factors and indicators in the resulted tables
represent relative values, are the result of work of experts commission, and are offered to use by the
methodical commission in computer science of scientific research institute of information
technologies KSU.

Table 1.
Types of resources

MNo The name of EIR type The description Weight factor
1 2 3 4
1. | Course of lectures Full subject course of lectures 5
2. | The plan-abstract of course of Annotations of lectures, laboratory 2
lectures, laboratory and practical and practical works
works
3. | Methodical instructions to The full description of seminars, 4
conducting seminars and laboratory | laboratory and practical works
works
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1 2 3 4
4. | Test Full set of questions with right 5
answers
5. | The working program of course It is confirmed in discipline 1
6. | Examination and self-checking According to the working program 1
questions
7. | Laboratory work Virtual laboratory works in subject 5
8. | The collection of exercises, the Quantity 3
dictionary
9. | The methodical manual The electronic methodical manual 5
in subject
10.| The encyclopedia The methodical manual in subject 5
in the form of the electronic
encyclopedia
11.| Distance course in subject Corresponds to the international 20
standards
Table 2.
Quality Criteria of EIR
No Criterion name Measure units Quality
Description indicator
1 2 3 4
1. |[Completeness of subject methodical maintenance: 1. Full 5
Full — the working program, lectures, practice, tests, 2. Incomplete 4
examination questions; 3. An average 3
Incomplete — absence of 1st indication; 4. Below an 2
Average — absence of 2 indications; average 1
Below an average — presence only 2 indications; 5. Insufficient
Insufficient — presence only 1st indication
2. |Authorship of a material: 1. Full 5
2. The co- 3
authorship 0
3. Plagiarism
3. |Completeness of material representation: 1. Full 5
The title page. 2. Reduced 4
The summary (it is desirable). 3. The abstract 3
The plan. 4. The plan 2
The list of abbreviations (if they exist).
The list of illustrations.
Information about the author.
Full texts (heads, paragraphs).
The list of the recommended literature.
The list of the quoted literature.
Appendices (the list of statutory acts, decrees, decisions if they
are available).
4. |Conformity of a material to the world standards: 1. Full 5
IMS, SCORM, IEEE, etc. 2. Incomplete 3
3. No 1
5. [Conformity to the maintenance of the working program 1. Yes 5
2. Partial 3
3. No 1
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1 2 3 4
6. |Degree of resource usage: 1. Yes 5
2. No 3

7. |Material structuring: a table of contents; sections, heads, 1. Yes 5
paragraphs of a substantial part; complexity levels, and so on |2. No 3

8. |Ergonomics of the text: 1. Qualitatively 5
Efficiency of understanding 2. Middle 3

3. Poor 0

9. |Use of hypertext links 1. Yes 5
2. No 0

10. |Presentation of a material: text formatting, use of a drawings, |1. Qualitatively 5
illustrations, etc. 2. Middle 3

3. Poor 1

11. |Use of multimedia possibilities which do a substantial part of a |1. Yes 5
resource more evident, clear, interesting 2. No 0

12. |Use of interactive systems and modules, modeling possibility |1. Yes 5
2. No 0

13. | Use of testing, possibility of knowledge monitoring, self- 1. Yes 5
checking 2. No 0

14. |Use of standard formats of files: 1. Yes 5
Documents — *.pdf, *.doc, *.htm, *.xml 2. Partially 3
Graphics— *.gif, *.jpg, *.png, *.swf, *.dcr, etc. 3. No 0

15. |Use of tables, schemes, drawings 1. Yes 5
2. No 0

16. |Conformity of a material to level of users’ knowledge 1. Yes 5
2. No 0

17. | Special-purpose designation of a material for a corresponding |1. Yes 5
audience 2. No 0

18. |Easy approach to a material 1. Yes 5
2. No 0

19. |Stylistic correctness of material statement 1. Qualitatively 5
2. Middle 3

3. Poor 0

20. | Sequence of materials 1. Qualitatively 5
2. Middle 3

3. Poor 0

Quality monitoring of EIR in distance learning system «Kherson Virtual University» was
carried out according to the KSU rector order and it sets as the purpose, first, to give quality grade
rather great volume of learning resources (about 2000 names), developed by teachers of the
university, and, secondly, to plan ways of improvement of work quality of KSU faculty in this
direction.

Conclusions

On a basis of multicriterion analysis taking into account compatibility of EIR with the
international standards quality criteria of EIR are described.

The basic types of electronic means of educational appointment for carrying out of quality
monitoring of EIR are distinguished. The weight factors and quality indicators are offered for each
type of EIR. The quality criterion of a learning electronic resource, which is the average quality
characteristic, is developed, and it considers its weight factor and relative indicators of quality.
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The offered system of quality estimation of learning electronic resources is not unique and

supposes additions and updating. The estimation of quality monitoring of EIR is given by
corresponding commission of experts of high school.
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K TEOPUH U IIPAKTHKE HCIIO/IB30BAHUA ATAIITUBHBIX TECTOB

Cwmertanwok JI.B., KpaBuos I'.M.
XepCcoOHCKHMH rocyAapCTBEHHbIN YHUBEPCUTET

Ilpeocmaenenvt  pesyrbmamsl  MOOEIUPOBAHUA MeECMO8 U npoyecca a0anmueHO20
MmecmupoB8aHus 8 cucmeme KOHMpPOJs 3HAHUL C UCNONb308AHUEM AOANMUBHBIX MECMO8 8 cucmeme
OUCMAHYUOHHO020 00YYeHUs «XepCOHCKUL BUPMYATIbHBIL YHUBEPCUTEM ».

Knrouesvie cnosa: aoanmuenvili mecm, MOOeIUPOGAHUE MeCcmos, OUCMAHYUOHHOE
0byueHue, MOHUMOPUHS KOHMPOJISL 3HAHUIL.

Beenenue

OnHO#l M3 TPENNOChUIOK BXOXKICHHUsI YKpawHbl B equHoe EBpormelickoe oOpa3oBareibHOE
MIPOCTPAHCTBO €CTh BHEAPEHHE B CHUCTEMY BhICIIEro oOpa3oBaHusi EBpomeiickoll KpeauTHO-
TpaHcepHoii u  akkymynupyromeir cucremel (ECTS), kotopas (QyHKIHOHUpYET Ha
WHCTUTYIIMOHHOM, PpErHOHAIbHOM, HAllMOHATHLHOM H EBpoOmeiickoM ypoOBHAX, U SBISETCS
KJIFOUYeBBIM TpeOoBaHueM bosoHckoit nexnapanun 1999 roxa.

OmuuM W3 BaXHEHIIMX CTPATETHYECKUX 3a/7a4 Ha CErOJHAIIHEM 3Tare MOJACpHU3AIUU
CHCTEMBI BhICIIEro o0pa3oBaHusi YKpauHbl eCTh 00ecreueHrne KauecTBa MOATOTOBKU CIIEIUATNCTOB
Ha ypOBHE MEXIYHAPOJHBIX TpeOoBaHui. OTAEIbHBIC BBICIIME YYCOHBIC 3aBEACHUS Y KPaWHBI
UMEIOT JOCTaTOYHO Becomble HapaOoTku BHenapenus snemeHToB ECTS, B wacTHOCTH MOAysbHO-
PEHUTUHIOBOM CHCTEMBI OLICHUBAHMS 3HAHUM CTYJAEHTOB. YIJIYyYIIEHHE CYLIECTBYIOLIEH CHUCTEMBI
MOATOTOBKU CIIELIMAIIUCTOB MPEAyCMATPUBAET PELIEHWE HECKOJbKMX 3aJady, B TOM YHUCIE,
MOBBIIIEHNE OOBEKTUBHOCTH OLICHMBAHMSI 3HAHUN CTYAEHTOB, OOOCHOBaHHUE 11€JE€CO00pa3HbIX
MOAXOJ0B K CUCTEME OLICHUBAHUS 3HAHUM CTYJEHTOB B YCJIOBHIX BHEAPEHUS KPEIUTHO-MOAYIbHOMN
cuctemsl [1].

B cdepe obOpasoBaHus HAET TOUCK HOBOTO COJEpXKaHUS U HOBBIX (GopM 0O0ydeHHs,
CO3/1al0TCSI HOBBbIE O00pa30BaTENIbHBIE TEXHOJOTUH, PACHIMPSAETCS HCIOIb30BAaHUE JIMYHOCTHO-
OpPUEHTHUPOBAHHBIX METOJOB — TaKUX, KaK JUCTAHIIMOHHOE 00ydeHHe, METO]l IPOEKTOB U aHaln3a
CUTYyallWil, aJallTUBHOE TECTUPOBAHME M PEUTHMHIOBBIA KOHTPOJIb 3HaHWU. Bce mepeuuncieHHble
(dbopMbI 00y4YEeHHSI OCHOBaHBI HA MPEUMYIIIECTBEHHOM HCIIOJIb30BAHUN TECTOB.

B namre BpeMsi mpakTUYECKH BCE BY3bl OCHAIEHBI KOMIBIOTEPHON TEXHHKOM, UMEIOT CBOU
JIOKAJIbHBIE CETH, JOCTYN K ceTu MHTepHeT. DTo MO3BOJISIET OPraHU30BaTh Kak OOy4YeHHE, TaK U
KOHTPOJIb YCBOEHMsI 3HaHMH B BHUPTyalbHOM oOpa3oBaTelbHOM mpocTtpaHcTBe. CeTh MHTepHeET
COJIEP’)KUT OTPOMHOE MHOXECTBO PA3JIUYHBIX Y4YEOHBIX MaTepUaloOB, MPOTPaAaMM U CHCTEM,
MpeHa3HAYeHHBIX N7 Y4eOHBIX IeNeld, IpU ATOM MOpSAIKa MOJOBHUHBI WX YHCIA COCTABISIOT
TecTUpytolue mnporpammsel. [IpoBeneHne KOHTpOJS yCBOEHUs y4eOHOro Mmarepuana c
WCIIOJIb30BAHUEM  PA3JIMYHBIX  TECTUPYIOUIMX MPOrpaMM  SIBJISIETCS  OJHOW W3  BETBEH
nHpopMaTu3auu 00pa3oBaHUS W TMOJYYWIO IMIHPOKOE pacmpocTpaHeHue. KommbroTepHoe
TECTUPOBAaHUE CTYIACHTOB HCIIOJIB3YeTCs MPH TMPOBEACHUM TEKYIIETO, PyOeKHOTO0 W HUTOTOBOTO
KOHTPOJISI 3HAHWH, MPU TPOBEPKE OCTATOYHBIX 3HAHHWM, MPU BBICTABICHUH SK3aMEHAIIMOHHBIX
OLICHOK 10 COOTBECTBYIOIIMM JAUCIHUIUIAHAM [ 2].

CoBpemMenHas cuctema guctaHiimoHHoro ooyuenus (C0O) nomxHa oOecreunTs CO3/IaHMeE,
COXPaHEHHE U UCTOIb30BaHUE YUYEOHBIX MaTEPHATIOB B CTAHIAPTU3UPOBAHHOM (opMaTe TaHHBIX. B
HACTOsIIIIee BpeMs MPHHAT CTaHAapT, paspaboranuHbiii opranmsarmeir IMS Global Learning
Consortium, Inc. (IMS) [3]. Cranmapt IMS comepxuT OTKpBITHIC CHENU(DUKAIUN TOICPIKKU
yueOHOM AEsNIbHOCTH B paMKax paclpeeseHoro oOyueHus, Takhe Kak CO3/laHue, pa3MelleHHe U
UCIOJIb30BaHNE YUeOHBIX MaTepUajoB, CIIOCTEPEIKEHHS 3a MPOTPECOM YUHsI, CKIIaJaHHS 3BITIB PO
YCHIIIHICTh Y4HSI Ta OOMIH 3alMCaMM PO YYHIB MK aJIMIHICTpaTUBHUMH cucTeMaMu. Cpenu 3Tux
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TpeOOBaHUI BaXJIMBE MICIe 3aiiMae OMpAIlOBaHHS €IUHOTO cTaHmapry ((popmaty) 36epexeHHs
HaByalOuux 1H(GOpMAIIHHUX PECYPCIB.

CHAO «XepcoHCKU BUPTYyaJbHBII YHHBEPCUTET» pa3zpaboTaHa ¢ MOJACPKKON CTaHIapTa
IMS [4]. B wactHOCTH, CHCTEMa TECTUPOBAHMS MOAACpKHBaeT creudukanuu cragaapra IMS QTI
Bepcuu 2.1.

AanTuBHOE TECTUPOBAHUE

Hapsiny ¢ TpaauiiMOHHBIME METOIaMU O0YYCHHSI U KOHTPOJISl 3HAHUHN TECTUPOBAHHUE OBICTPO
CTaHOBHUTCS HEOOXOJMMOH YacThlO0 YYEOHOro Iporecca. JTO METOAMYECKOE HaNpaBlICHHE B
MeJaroruke BHOBH BO3pOXkaaeTcs B Hamiel crpane. CyIecTByeT MHOXECTBO BHJIOB U METOJOB
npoBeieHus TecTupoBanus. Oco00 BBIICITUM METO]T aIAITHBHOTO TECTHPOBAHUSI.

AJanTHBHOE TECTHUPOBAHWUE — OTO I[IUPOKHHA KIACC METOAWK TECTHPOBAHWS,
MpeyCMaTPUBAIOIINX H3MEHEHHE MTOCIIEI0BATEILHOCTH MTPEIBbSIBIICHUS 3aIaHUI B CAaMOM TIpoIiecce
TECTUPOBAHUS C YIETOM OTBETOB UCTIBITYEMOTO Ha YK€ MPEAbIBICHHBIC 3aJaHUSI.

I[To dpopme npoBeieHNsI B OCHOBHOM BBIACISIOT TPH BH/A aIalTHBHOTO TeCTHPOBaHUs [5]:

nUpamMuodaibHoe — NPy OTCYTCTBUU TPEIBAPUTEIBHBIX OICHOK BCEM HCIIBITYEMBIM IaeTCs
3aJJaHUe CPEIHEH TPYIHOCTU U YXKE 3aTe€M, B 3aBUCHMOCTU OT OTBETA, KAXKJOMY HCIBITYEMOMY
JaeTcs 3a/laHue JIeT4e WIK TPYyIHEE;

flexilevel — ucnbITyemblit cam BBIOMpAET JKeJIaEMbIil YpOBEHb TPYAHOCTH 3a1aHuii [6];

stradaptive (ot anru. stratified adaptive) — u3 GaHka 3amgaHuii, pa3aeICHHOTO 110 YPOBHSM,
IIpU MPABUIILHOM OTBETE CIICIYIOIee 3ajaHre OEpeTcsl U3 BEPXHETO YPOBHS, MPU HEMPABUIBHOM —
U3 HikHero[ 7].

MOXHO BBIICTHUTH JIBa MOJXO0/a K CO3JaHUIO aJIallTUBHBIX TeCTOB. [Ipu mepBoM moaxoje
MPUHITHE PEHICHHs] 00 M3MCHCHHH TOPSIKA MPEIbSIBICHUS TECTOBBIX 3aJaHUK TPOU3BOAUTCS HA
KaXXJIOM IIIare TeCTUpOBaHUs (ITOCTOSIHHAS ajanTanus). Bo BTOpoM 1o1xo/ie pUHSATHE PelieHus 00
M3MEHEHHH TIOpsJIKA CIICAOBAHUS 3aJaHUN OCYILECTBIISCTCS TOCIE aHAINW3a PE3yIbTaTOB OTYETOB
UCIBITYEMOTO Ha CIIeMANbHBIN 070K 3a1aHuii (OJI0YHAas ajanTalus).

C ToukM 3peHUs MOpsaKa MPOXOXKICHUS TECTOBBIX 3aJIaHUN CYIICCTBYIOT JIBa TOJIXOJa K
CO3JIaHWIO AJANTUBHBIX TECTOB. BO-NEPBBIX, CYIIECTBYIOT aJalNTHBHBIE TECTBI C HOCHMOSHHOU
aoanmayuet (TETEPMUHUPOBAHO BETBSIICHCS), KOTJAa MPUHATHE PEIICHUs 00 U3MEHCHHUHU TOPS/IKa
CJIEJTIOBaHMSI TECTOBBIX BOIPOCOB MPOMU3BOIUTCS HA KAXKIOM IIare TecTupoBanus (puc.l).
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Puc. 1. Cxema cnedosanus 3a0anuii npu NOCMOSHHOU A0anmMayuu.
(O — owubounwii omeem, B — eepnulii omeem).

Bo-BTOpBIX, CYIIECTBYIOT aJaNlTHBHBIE TECTHI C OnouHol adanmayuet (BapbUPYIOIIEH
BETBSAIIEHCS CTpaTerueil), Korjaa NpUHITHE pelieHust 00 U3MEHEHUH TIOPSAKa CIeI0OBAaHUS 3alaHui
OCYIIIECTBJISIETCSL TIOCJIE aHajlu3a pPe3yJbTaToB OOpabOTKM HEKOTOPOro CHEIHUaIbHOTO OJoKa

3ajanuii (puc. 2).
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Puc. 2. Cxema credosanus 3a0anuii npu 6104HOU adanmayuu
(O — owubounwvlti omeem, B — eeprnulii omeem).

Bpems TecTupoBanus

Tak ke OJIHMM M3 KIIIOYEBBIX BOIMPOCOB MPU KOMIBIOTEPHOM aJallTUBHOM TECTUPOBAHUU
SIBJIIETCSI BOTIPOC O TOM, KOT/Ia )K€ MOKHO TPEKpaIiaTh TeCTUPOBaHUE?

[Tpu cozmaHuM TECTOB yUEOHBIX TOCTHXKEHUIN BpeMsl SIBJISIETCS OJHUM U3 (PYHIaMEHTAIbHBIX
M0 3HAYUMOCTH (PAKTOPOB, KOTOPBIA OMpENesieT KadyeCTBO BCEr0 WHCTPYMEHTAPHUS M KadeCTBO
MOJIy4aeMBbIX B IIPOIECCE TECTUPOBAHUS PE3YIHTATOB.

Bpewms nepeaxo HazwsiBaetTcsi B.C. ABaHeCOBBIM B KaueCTBE CHUCTEMOOOpa3yromiero gaxkropa
pH pa3paboTKe U UCTIOIb30BAaHUU TECTOB. J[eliCTBUTEIHHO, OJTHO U3 COOOPAKEHMUIA, MTOJI0KEHHBIX B
OCHOBY CO3JIaHUSI TECTOB, — UMETh MHCTPYMEHT OBICTPOTO U OTHOCHUTEILHO TOYHOTO OICHUBAHUS
OOJBIIUX KOHTHMHIEHTOB HUCIBITYeMbIX. TpeboBaHME JKOHOMHUU BPEMEHH  CTAHOBHUTCS
€CTECTBCHHBIM B MAaCCOBBIX ITPOIECCaX, KAKOBBIM H SIBJIICTCS 00pa3oBaHME.

Kaxxaplii TecT AOMKEH HMMETh ONTHUMAllbHOE BpeMsl TECTUPOBAHHs. YMEHbBIICHUE WM
MIPEBBIIICHHE ONTUMAIBHOTO BPEMEHHU CHIDKACT KaueCTBEHHbBIE MMoKa3arenu tecta [8, 9].

CoznaTenu TECTOB CTPEMSTCS BKJIIOYHTH B TECT KaK MOXHO OOIBbIIE TECTOBBIX 3aJaHHA.
Takoe moJIoKeHUEe AUKTYETCS IBYMS OOCTOSITEIbCTBAMHU — YeM OOJIbIIE KOJWYECTBO 3aJaHUM, TEM
Oosee HaJEKHBIM OyIeT CO3/laBaeMblii TECT U TeM OoNbIIUi 00beM HHGOPMAIUU MBI MOXKEM
nosryanth. C Ipyroi CTOPOHBI, YeM OOJIbIIE KOJIMYECTBO 3aJaHHM, TeM 0oJiee TPOAOJIKUTEILHOMN
CTaHOBUTCS TIPOLIEAYPa TECTUPOBAHUSI.

Mexny pe3yiabTaTaMu, KOTOPhIE MOXKET IMOKa3aTh HUCHBITYEMBId U TPOJOKATEIHHOCTHIO
TECTUPOBAHUSI CYHIECTBYET AOCTATOYHO MPOCTasi CBsA3b. BpeMmsi TeCTHpOBaHUS HE MOXKET OBITh
gype3MepHo OonbimuM. [IpocToe yBenMYeHHWE BpPEMEHU TECTHPOBAHUS MPHBOIUT K YTOMIICHHUIO
UCIBITYEMBIX, YTO B CBOIO OU€pe/lb CHUKAET PEe3yIbTaThl TECTHPOBAHUSI.

Takum 00pazoM, HEOOXOUMO HAWTH ONTUMAILHOE BpeMs, KOTOpOE OTpakasio Obl OasaHC
MEX1y BpeMEHEM BBITIOJTHEHHS TecTa (KOJTUYECTBOM 3aJaHHii) U YTOMIIEHUEM HCIBITYEMBbIX.

CylIecTBYIOT pa3aHyHbIe KPUTEPHH I OCTAHOBKH MIPOXOKICHHUS TecTa [5]:

- HCYEpIIaHbl BCE BOMPOCHI B 0aHKE TECTOBBIX 3a/IaHUM;

- JIOCTHTHYT KOHEI| TeCTa,

- YpOBEHb 3HAHUU OILIEHEH C IOCTATOYHON TOYHOCTHIO;

- YpOBEHb 3HAHUH pACIOJOXKEH Ha JOCTATOYHO JAJIEKOM pPACCTOSHUW OT 3HAYCHUS

KPUTEPUS IPOXOKIACHUS TECTA,

- HCIBITYEMBIHA MTOKA3bIBAET CBOKO HECOCTOSATEIHLHOCTh IIPH OTBETaX Ha BOIPOCKHI TECTa.

“TakuMm o0Opa3oM, aJanTHBHBIA TECT MPEACTABISET COOOM BapHUAHT aBTOMATHU3MPOBAHHON
CHUCTEMBl TECTHPOBAaHHs, B KOTOPOW 3apaHee W3BECTHBI IMapamMeTpbl TPYTHOCTH U
muddepeHIUpyomed  CmocOOHOCTH  KaXAOro 3aJaHus. OJTa CUCTeMa Cco3JaHa B  BUJE
KOMITBIOTEPHOTO OaHKa 3aJaHWid, YIOPSAOYCHHBIX B COOTBETCTBUHM C HMHTEPECYIONTUMHU
XapakTepucThKamMu 3agaHuii. Camasi TJIaBHas XapakTEpUCTUKA 3aJaHUN aJalTHBHOTO TeCTa — 3TO

150



K TeoOpuUn U NpakTuke UCNosfib3oBaHUA aganTUBHbLIX TECTOB

YPOBEHb UX TPYAHOCTH, MOJIYYCHHBIA OIBITHBIM IyTE€M, YTO O3HAYAET: MPEXKIE YeM IONacTh B
0aHK, KaXJ0€ 3aJlaHue MPOXOJHUT AMITUPHUYECCKYIO ampoOaIyio Ha JOCTATOYHO OOJBIIOM YHCIIC
TUIUYHBIX YYaIIMXCA HMHTEPECYIOIEro KOHTHHreHTa. (CioBa "MHTEpECYIOIEro KOHTHHIEHTA"
MIPU3BAHO MPEJACTABIATh 37€Ch CMBICT M3BECTHOIO B HayKe IMOHATHS Oojiee CTPOroro MOHSATHUS
"reHepaibHast COBOKYTHOCTB"” [9].

OO0 ucnoJL30BaHNM AJANTHBHOIO TecTupoBanus B XI'Y

[IpenogaBatensmu kadeapsl HHPOPMATHKU XEPCOHCKOTO TOCYIAPCTBEHHOTO YHUBEPCUTETA
ObLT TIpoBeAEH dKcriepuMeHT. M3 344 cTyneHTOB CiiydailHbIM 00pa3oM ObLIM C(HOPMHUPOBAHBI JIBE
rpynibl 1o 60 4eroBeK U MPOBEICHO UCCIEAOBAaHUE PE3YJIBTATOB TECTUPOBAHMS €AMHOTO MOTOKA
CTYJEHTOB, IPOBEACHHOrO 1o mpeamMeTry «HoBble HHPOpPMAIIOHHBIE TEXHOIOTHWY. TeCTUpOBaHUE
NPOBOAMIIOCH B JIBYX KOMITBIOTEPHBIX ayIUTOPHsX (10 12 KOMIBIOTEPOB B KJlacce).

[IepBoii rpynme ObUT MPEAIOKEH TECT U3 BOIPOCOB CTEHEPUPOBAHHBIX CIIy4allHBIM 00pa3oM
u3 500 paBHOCHIIBHBIX 3aaHuM 110 40 BOIIPOCOB B KAKJOM € OorpaHMueHueM Bpemenu B 20 muH. Bo
BTOPOM MPOBOAMIIOCH JANITUBHBIN TECT ¢ OJIOYHOM OpraHu3aIuei.

Jnst co3manusi TECTOBBIX 3aJaHUM M MPOBEICHUS HKCIIEPUMEHTA UCIOJIb30BaJIaCh CUCTEMaA
JMCTAHIIMOHHOTO 00ydeHust "XepCOHCKHi BHpTyanbHbI yHHBepcuter”, DB Version: 0,5
(01.11.2009), ASM Version: 1.0.1.24709.

e XepcoHcbkui BiptyanbHui Yuisepcutert - Windows Internet Explorer

@ ) v g http: //localhost/Examiner MyGroup/TestEdit.aspx?id=96b5d 25f-c398-439d-53789-0303845abd37 V; 21X | || 2~
f \ = — o — 3 »
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< g % . S
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KoHTaKTH - ) E YaTu
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Bubepite aaty ) )
Copyright @ GeniU$, 2007-2009
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Puc. 3. Oxno peoakmuposanus napamempog mecma.

CucTema TECTHPOBAHUS JAHHOTO CaliTa MOIEPKHUBAET HECKOIbKO THIOB Borpocos [10]:
- BwiGop ogHOrO BapuaHTa U3 MHOTHX.

- Bb100p HEKOTOPHIX W3 MHOTHX.

- BBox Tekcra.
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- AcCCOIIMaTUBHOCTb.

- YnopsnoyuBaHue.

- ComocraBieHue.

- Tekct B KOHTEKCTE.

- BriOop B kOoHTEKCTE.

- MHOXeCTBEHHBI BHIOOP B KOHTEKCTE.

- Hwucnagarommii Ciucok B KOHTEKCTE.

- Br10op "ropsiaux Touek" Ha M300paKeHUH.

- YnopsjounBaHUe TOYEK Ha N300paKEHUH.

- Flash-oobekt
U TI03BOJISIET 3aJaBaTh OJMH M3 ISATU HAa4daJbHBIX YPOBHEH CJIOKHOCTHU CO3/1aBa€MOr0 BOIIpOCA:
CaMblif JICTKUH, JIETKHA, CPEIHUM, CJI0XKHBIN, CAMBIN CIOXKHBIN (pHC. 3).

OtBer TectupyeMoro oOpabateiBaeTcs B Moxayne «OOpaborka otera» (Response
Processing). OueHuBaHWE OTBETa Ha BOIPOC TECTa B MOAYJIE MOXET MPOUCXOTUTh JBYMS
pa3nuYHBIMH myTsMU: 1) auddepeHnupoBaHHas OICHKA 1O BCEMY BOIPOCY W 2) HAKOILICHUE
OLICHKH I10 BapUaHTaM OTBETa.

B CJ1O «XepcoHCKMit BUPTYaJIbHBIH YHHBEPCUTET» peain30BaHbl 14 TUIOB Bompocos [11],
KOTOpbIE OTHOCATCS K rpymmne Tak HasbiBaeMbix «IIpocteix a3mementoB» (Simple Items)
cnerudukanuu IMS QT 1 monHOCTRIO BX MOKpBIBatOT. B cienmdukamun QT umeercst onucanue
THUIIOB BOIIPOCOB, KOTOpPbIE OTHOCSTCSA K TPYyIIe «AManTHBHBIX 31eMeHTOB» (Adaptive ltems) u
«O0bexTHBIX dmemMenToB» (Object Items). Cornacuo crnenudukamun IMS 0COOSHHOCTH JaHHBIX
TUIIOB 3aKJIIOYAIOTCSI B MHOTOSTAITHOCTH IPOXOKJIEHHUS TECTOBOIO BOMPOCA MPU BBHIMOIHEHUU
3aganus. Mimeer mecto oOpaTHasi CBsI3b C TECTUPYEMBIM, KOTOPasi ONpeesieT OBEICHUE TECTOBON
CHUCTeMBbl B 3aBHCHMOCTH OT HUX OTBETOB Ha KaXXIOM JTame, U (opMupyeT TakuMm 00pazom
BapUATHBHOCTh OTBeTa. B crnenudukanusax amganTUBHBIX U OOBEKTHBIX TECTOB MOTYT OBIThH
JIOTIOJIHUTENIbHBIE TTapaMeTpbl, KOTOpble He omucaHbl B ctannapte IMS. Ilpumepom peanuzanuu
MOAYJIE OOBEKTHOTO THIIA MOXET CIY)KUTh WHTepaktuBHas Flash-anumarus, B KOTOpOi
3anporpaMMHpOBaHa onpeeneHHas (pyHKIHOHAIBHOCTD:

- MHHIHAAIU3AIUSI MO C HEKOTOPBIMH BXOIHBIMU TTapaMETPaMU,

- peanu3anyisi MHTEPAKTUBHON WIpOBOM CHUTyallud, B KOTOpPOW MPHUHHMAET ydacTue

TECTUPYEMBIH,

- BBIBOJ BBIXOJHBIX JIaHHBIX, KaK pe3yabTaT IeHCTBUS TECTHPYEMOTO.

Pesynbrar BeIMONIHEHMS 3a4aHUsT OOBEKTHOTO (3AANTUBHOTO) THIIA MOXKET OBITh OIpECIICH
B MOJyJE€ MPOXOXACHUS TeCTa C YYeTOM 3HAYCHHs] MaKCUMAIbHOW OIICHKH 3a MpaBUIbHOE
MPOXOXKJICHHE TECTa W HCIIOJNB30BAaH TPU aBTOMATHYECKOM (IIPOTPaMMHOM) OIlleHMBaHWH. Kax
aIbTepHATHBA, OIICHKA MOXET OBITh OMpe/IesieHa ThIOTOPOM MPHU MPOBEPKE.

B mnponecce npoxoxaeHHs ananTUBHOTO TECTa, TECTUPYEMbIE C BBICOKMM YPOBHEM
MOATOTOBKU TOJyYalud OOJbIIEe YUCIO CIOXKHBIX BOMPOCOB, C HU3KUM YPOBHEM IMOATOTOBKH —
nerkux. Jlonu mpaBHIIBHBIX OTBETOB Yy HEKOTOPBIX COBMAJAIM, HO C YYETOM YPOBHS CIOKHOCTH
BONIPOCOB K&XJbI HaOWpan pa3indyHOe KOJMYECTBO OaioB, YTO YBEIWYMBAET YpPOBEHBb
JIOCTOBEPHOCTH PE€3yJIbTaTOB KOHTPOJIS 3HAHUHN yUaIlIuXCsl.

Jlis Kakoro HMCMBITYeMOTro HaOop 3aJaHuil SIBISUICS YHUKAIbHBIM, B PE3YNIbTaTe HYEro
MUHUMHU3HPYETCS BO3MOXKHOCTH TIOJICKA30K, BBIYYMBAHHUS TPABHIBHBIX OTBETOB W T.1. [lpum
MOBTOPHOM TMPOXOXKJICHUH TECTa UCIIBITYEMBbIC PEIllajil HOBBIE 3a/IaHUs, YTO YMEHBIIHIO BIHUSHHUE
s dexra TpennpoBanHocTH. [lockonbky 0ank 3amgannii conepxkut 500 Bompocos (1o 100 Bompocos
Ha IIKay), OTHOCSIIMXCS K Pa3jIMYHBIM YPOBHSIM CIOXHOCTH U K TOMY K€ MPHU CO3JaHHH TecTa
OBLIO HCIIOJIB30BAHO § TUIIOB BOIIPOCOB, YTO 3HAYUTENILHO CHU3WJIO BIMSIHUE 3(deKTa yraablBaHus
Ha pe3yJbTaThl TECTUPOBAHMSI.

B pesynbrare skcniepuMeHTa ObUIO YCTaHOBJIEHO, YTO MPU aJalTUBHOM KOHTPOJIE 3HAHUMN
Obu10 coKOHOMIIEHO 12,5% BpeMeHH OTBOJAMMOIrO Ha TECT MO CPAaBHEHMIO C MEpPBOIl rpymmoii, a
TaKKe OlIEHUBaHUE 3HAHUU cTajo Oosiee nudPpepeHITpPOBaHHBIM, YTO OTOOPAKEHO Ha pHC. 4.
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Puc. 4. I'pagpux 0ocmoseprocmu omoodpasicenusi 3HaHUll.

CTaTHCTHKA H AHAJIH3 Pe3yJIbTATOB MPOXO0K/IEHHUS TeCTa

Hecmotpss Ha  pacTymyro TONyISApHOCTh  CHUCTEM  TECTUPOBAHMS,  CYIIECTBYET
HECOTJIaCOBaHHOCTh B paboOTe IO CO3JAaHHIO TECTOBBIX MaTepuasioB. Jloiaroe Bpemsi 3TOMY
CrocoOCTBOBATIO OTCYTCTBHE TEOPETUUYECKOM OCHOBHI (ITOUTH BCS COJIEpKaTeNIbHAS JUTEepaTypa 1o
TECTUPOBAHUIO OblIa WHOCTPAHHOM), KOTOpas MO3BOJIsUIa Obl HE TOJBKO HAINMCAHUE ABTOPCKUX
TECTOB, & IOCTPOECHUE TECTOB C €IMHBIX METOINYECKUX MO3ULUI.

YpoBeHb 3HaHUI 00y4aeMbIX SBJISETCS JIATEHTHBIM NTapaMETPOM (TO €CTh HEAOCTYITHBIM IS
HEMOCPEJCTBEHHOTO HW3MEpPEHUs), A TOJIyYeHHUs €ro 3HaueHUs HeoOXOAMMO HCHOJIb30BATh
COBPEMEHHBbIE Hay4YHbIE METOJbl COCTABJICHHUS TECTOB M CTAaTHUCTUYECKUN aHAIU3 pPe3ylbTaToOB
tecTupoBaHus. CylIecTBYIOT OOBEKTHBHbIE U CYOBEKTHBHBIE MPUYUHBI, MO KOTOPBIM aBTOPHI
TECTOB B IOJIHON Mepe HE MPOBOJAT CTATUCTHUECKYI0 00pabOTKY TECTOB (C MOMOILBIO MPUHSATHIX B
MHUpE MaKeTOB KOMIBIOTEPHBIX MPOTpaMM). [ 1asHuim npensamcmeuem Ha 9Mom Nymu Aeisemcs
cnaboe @naoenue aMOpPaMu-npPeOMemHUKamMy Memooamu U cpeocmeamuy anaiu3d pe3yivmamos
mecmupo8aHus.

CoBpeMeHHOE TOHUMAHUE TECTOB U TECTUPOBAHMS MOXXHO OTHECTH K TpeM ypoBHsM [8]:

[TepBblii — «OBITOBOI» ypOBeHb. 37eChb TEeCT IMOHMUMAETCs Kak Habop BOIPOCOB C
BapHaHTaMU OTBETOB, KOTOPBI CTOUT B OJTHOM PSAY C KPOCCBOPAAMHU, FOJIOBOJIOMKAMH U CITY>KUT B
OoJblIIel CTENEeHU AJIs pa3BIeUeHUs U yIOBIETBOPEHMs MMO3HABAaTEIbHBIX MHTEepecoB. [lenaroru c
TaKMM MOHUMaHUEM TECTUPOBAHMSI CUUTAIOT TECTUPOBAHUE OYEHb HEHA/IEKHBIM, OTPAaHHUUYEHHBIM, a
CO3/IaHHE TECTOB MTPOCTENIIINM JEJIOM.

Bropoii ypoBeHb NOHUMaHHS TECTUPOBAHUS MOXKHO Ha3BaTh «CJIOBAapHbIM». B 3Tom
MIOHMMAaHUU BBIACISAIOTCA OCHOBHBIE COCTAaBJISIOLIME TOHATUS TecTHpoBaHus. llpm »ToM He
YUUTBHIBAIOTCS OCOOEHHOCTH MPOLEAYPhl CO3/IaHUS, UCIOIb30BaHUS, aHAU3a, CleuupUUHbIEe i
TOM WO HMHOM cdepbl NpuMeHeHus. [l 3TOro NOHUMAaHUS XapaKTEpHbl PA3HOUTEHHUS U
MIPOTUBOPEYUSI B MOHATUAX U ompeaencHUsX. COBpeMEHHOE COCTOSIHHME pPa3BUTHUS TECTOJIOTUU
HAaXOJUTCSI UMEHHO Ha 9TOM YpOBHE. MHOI'M€ NOHSTHS O KOHIIA HE ONPE/EIIEHbI, MHOTHUE aBTOPBI
TPaKTYyIOT MO-Pa3HOMY OJHH U T€ K€ MOHATUS U, B CBOIO OYEpElb, OJHO SBJIEHUE MOXXET UMETh
HECKOJIBKO Ha3BaHMM.
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Tperuii ypoBeHb TOHHMMAaHHUs MOXET OBITh Ha3BaH Hay4yHbiIM. OH Hamboiee TOYEH,
YYHUTBHIBAET OCOOEHHOCTH TECTOB W OTpakaeT TPeOOBaHHWS K TeCTaM, KOTOpHIE TMOSBISIOTCS B
MIPOLIECCE PA3BUTHSI U HAYYHOTO 0OOCHOBAHUS TECTUPOBAHMSIL.

[[Inpokre BO3MOKHOCTH COBPEMEHHOM TECTOBOM TEXHOJIOTUHU B PEIICHUU PsiJia BAXKHEHIIINX
JUTSL BBICIIEH IIKOJIBI 33/1a4 B HACTOSAILIEE BPEeMsI IOUTH HE 3aJICHCTBOBAHBI, a TaM, I/I€ UX MBITAIOTCS
3aJICUCTBOBATh, JENAIOT O9TO CaMOJCATEIBRHO W YacTO HEYAOBJIETBOPUTEIbHO. OTYaCTH 3TO
OOBSICHSIETCS TeM, YTO BBUAY OTCYTCTBUS  TpeOyemol  juTepaTypel  mpodeccopcko-
MPENOIaBaTeIbCKUN COCTaB ¢1a00 MH(OOPMUPOBAH B BOINPOCAX TCOPUU M METOAMKUA TECTOBOTO
KOHTPOJIS, & TaKXkKe M3-32 IIUPOKO PACIpPOCTPAHEHHBIX 3a0TYXKIACHUNW O KaXYIIEHCs JErKOCTH
co3nanus tecta. [loaToMy coBpeMeHHasl BbicIas 1IKOJa YKpauHsbl ""3acopeHa’” caMmoCTOSITEIbHBIMU
KYCTapHBIMH MCEBAOTECTAMH U TECTOBBIMHU 3arOTOBKAMU, KOTOPBIE UX aBTOPHI BBIIAIOT 3@ TECTHI.

[ToaTOMY B MOMOIIH MPENOAABATEIIO-TIPEIMETHUKY B CUCTEME TECTHPOBAHMS XEPCOHCKOTO
BUPTYQJILHOTO YHUBEPCUTETA CO3JaH MOJYJIb CTATUCTUKU W aHAIN3a PE3YJIbTaTOB MPOXOXKIACHUS
tecta. B HEM 00paboTka pe3yabTaTOB TECTUPOBAHUS MTPOU3BOIUTCS MOCPEICTBOM (HOPMUPOBAHUS
MaTpullbl TECTOBBIX pe3yibTaroB. CHcTeMa aBTOMATUYECKH PACCUUTHIBACT KaueCTBEHHBIC
napaMeTpsl TECTa — BATMAHOCTh U HAJIE)KHOCTh PE3yJIbTaTOB U3MEPEHHI, BIIAIOTCS PEKOMEHAAINH
10 KOPPEKTUPOBKE TECTa C MPEABAPUTEIIBHO YCTAHOBJIECHHBIM BHJIOM HMHTEPIIPETAIMU TECTOBBIX
PE3yNbTAaTOB, MPOBOAUTCS OI[CHKA WTOTOBBIX PE3yJIbTAaTOB B paMKaxX BBIOPAHHOMN MEAaroruyeckKoi
IIKAJTBI; PE3yabTaThl H300PAXKAIOTCS B YAOOHOU rpadudeckoit (hopMe, OTUET BEIBOJIUTCS HA I€YaTh.
[IpenycmatpuBaroTCs CIeIyIOIINE BUIbI HHTEPIPETAIIMA TECTOBBIX PE3YIbTATOB: COACPKATEIBHO-
OpPUEHTUpPOBAHHAS  HMHTEpIIPETAllvs, KPUTEPUATbHO-OPUCHTUPOBAHHAS  MHTEpIIpETalus |
HOPMAaTUBHO-OPHEHTUPOBAHHAS HMHTEPIpPETalusi TECTOBBIX pe3ynbTaToB. Kakaplii BHA TECTOB
COIPOBOXIACTCS CaMOCTOSITEIBbHONH (OPMOHM OT4YeTa, KOTOpas YUYUTHIBACT CHENU(DUISCKUE
0COOEHHOCTH IPUMEHSIEMOTO BUa HHTEPIPETALIUH.

Crnenyer oOpaTUTh BHUMAaHHE Ha NUKIMYCCKUI XapaKTep HECKOJIbKUX Y3JI0B CXEMBI, CPEeIU
KOTOpBIX IIEHTPAJIbHBIM SIBIIsSieTCS 0a3a MaHHBIX CTAaTUCTUYECKOW WHGOpMAIMU O pe3yiabTaTax
TecTupoBaHusa. Ha sTame TeCTOBOroO SKCHEpUMEHTAa CTATUCTUYECKHE JIaHHBIE B COBOKYITHOCTU C
MIpe/IBAPUTENILHBIMU, & 3aTEM MOCIEAYIOUUMH YKCIIEPTHBIMU OIIEHKaMH MO3BOJISAIOT "0TOpaKkoBaTh"
HEKA4YeCTBCHHBIC TECTOBBIC 3aJaHUs, HEYAAUHbIE TECThI, OMNPEIEIUTh CI0XHOCTb W JpYyrue
KauecTBa TECTOBBIX 3aJaHUM U TECTOB B 11€JIOM. MHOTOKPAaTHBINA MPOXOJ M0 HUKJIMYECKOMY ITYTH C
MPUBJIEYEHUEM OOJIBLIOTO YHUCIIa TECTUPYEMBIX (U1 YBEIMUYEHHUS CTATUCTUKU) M OOJIBILIOTO YUCIIa
JKCIEPTOB C UX METOJAMKAMU M aIrOpUTMamMu JUArHOCTUKUM W HM3MEPEHUs 3HAHMM MO3BOJISET
COBEPIIIEHCTBOBATh U3MEPUTEIBHYIO IIKATY U MOBBIIIATh TOYHOCTh TUATHOCTUKY 3HAHHM.

B panphelitnem, B paboueM pexuMe TECTHUPOBAHUS, CHCTEMa MPOAOJDKAET HAaKalMBaTh
CTaTUCTUKY TIO BCEM IIOJIb30BATEJISIM, COBEPIIECHCTBOBATH M KOPPEKTUPOBATh H3MEPUTEITHHYIO
[IKamty.

BriBoasbl

C mnosiBNEHHMEM aJaNTUBHBIX TECTOB TEOpHsS TECTUPOBAHMS BBILILIA HA HOBBIM YPOBEHBb
oOpazoBaHusi W Tollydwsia OoJjiee IIUPOKOE TPUMEHEHHE. bl peméH psx BOMPOCOB IO
MOBBIIICHUIO KadyecTBa KOHTPOJIS 3HAHUU YdaluXcsi, KOTOpble HE MOTJIHM OBITh pEUIeHBI MpU
TPAIUIIMOHHOM TECTUPOBAHUH.

Ha mpumepe wucnonp30BaHUs CHUCTEMBl JUCTAHIIMOHHOTO OO0y4YeHHs «XepCOHCKUI
BUPTYQJIbHBIA YHUBEPCUTET» TIOKA3aHO, YTO WCIOJb30BAaHUE aJaNTUBHOTO TECTUPOBAHUS
noBbIAaeT 3()(HEKTHBHOCTh TECTOBBIX H3MEPEHUU, TOYHOCTH OIEHOK HCIBITYeMBIX, JaeT Ooee
OOBEKTUBHYIO OIICHKY 3HAHHWM, YMEHHWW W HaBBIKOB O00ydaeMbIX, a TaKKe MO3BOJBIET SKOHOMHUTH
BpeMs U, COOTBETCTBEHHO, CTOUMOCTb MTPOBEACHUS TECTUPOBAHMUSI.

CITHCOK HCIIO/IB30BAHHBIX HCTOYHHKOB

1. Pimenns Konerii MOHY Bin 24 xBitHa 2003 poky Ne 5/5-4. Ilpo npoBeieHHs IEAaroridyHOro
EKCHEPUMEHTY ILOJO 3allpPOBAKECHHS KPEOUTHO-MOIYJIBbHOI CHUCTEMH Oprasizauii HaBYaIBHOTO
mpolecy y BUIIMX HaBuanbHUX 3aknanax -1V piBHiB akpenuTanii. —
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IHhbopmaUinHi TexHoNoOTril B OCBITI

VJIK 371:004

BUKOPHCTAHHS IHOOPMAI[IHHO-KOMYHIKAIIIHHUX TEXHOJIOT'TH
Y ITPO®ECIHHIH IIIITOTOBII ®AXIBIIB 3 EKOHOMIYHOI
KIBEPHETHKH

Cminsnens O.I'.
IncTutyT negaroriynoi ocsiTH i ocBiTu gopocaux AIIH Ykpainu

Y emammi pozensioaemovcs npobnema npocghecitinoi niocomosku ¢haxieyie 3 eKOHOMIUHOT
KibepHemuxku  3acobamu  iHGopmayitiHO-KOMYHIKaYiunux — mexnono2iu.  Iliokpeciioemuvcs
HeoOXiOHicmb  ¢haxieyie 3 eKoOHOMIUHOI KibepHemuKu Ol CYYACHOI eKOHOMIKU ma pofib
iHopmayitinux mexnono2i 'y ix npogecitiniii  OisnvHOCmi. AHANIZYIOMbCA  OUCYUNIIHU Y
npogeciiinii niocomosyi Gaxisyié 3 eKOHOMIUHOI KiDepHemuKyu ma memu 3 Yux OUCYUNTIH, 5KI
be3nocepedHbo nos’sa3ami 3  IHGOpMayiUHO-KOMYHIKayitiHuMu mexnonoziamu. Pozensoaromscsa
npobdnemu, SAKi N0G’s3aHi 3 NPAKMUuHoi npoghecitinoi niocomosku gaxisyie cneyianbHOCMi
«Exonomiuna xibepnemuray.

Knrouoei cnosa: exonomiuna kibepHemuxa, iH@OOPMAYItIHO-KOMYHIKAYIHI MeXHON02i],
npoghecitina niocomosxa.

CyuacHe CycHiJIbCTBO, y SIKOMY 1H(pOpMalis HaOyBae poJii COLIaIbHO-3HAUYIIOTO pecypey
(Ha piBHI 3 MaTepialbHUMHU, €HEPreTUYHHMH, (PIHAHCOBHMH Ta IHIIMMH pecypcamMu), moTpedye
BHCOKOKBaJlipikoBaHUX (axiBUiB, sKi O BUILHO BOJOAUM iHPOPMALIHHO-KOMYHIKAIHHIMHA
TEXHOJIOTISIMU Ta e()eKTHBHO 1X BUKOPUCTOBYBAJIM O y cBOil mpodeciitHiil aisuibHOCTI. s podotu
y cdepi eKOHOMIKH, CydacHOro Oi3Hecy Ta aJMiHICTPaTUBHOTO YIPABIiHHS OKpiM (paxoBHUX Ta
clieliaJbHUX EKOHOMIYHMX 3HAaHb HEOOXiJHI 3HAHHA HA HABHYKMA BIILHOIO BOJIOXIHHS
iH(popMaLliiHO-KOMYHIKallIHHUMU ~ TexHonorissMu.  OkpiM  KBamiikoBaHMX  KOPHCTYBadiB
KOMIT'IOTEPHOT TEXHIKH, CydacHa €KOHOMiKa kpaiHu mnorpeOye daxiBuiB, sxi 0 mpodeciiiHo
3aiiManucs 1HQOpMalifHUMHM TEXHOJIOTIIMM Ta CHUCTEMaMH, MOIJIM O BUKOPHUCTOBYBAaTH HOBITHI
nporpamMHi  3acoOm a0o CTBOpPIOBATHM HOBI IpoOrpamMH [Uis ONTUMAJBHIIIOIO KEepyBaHHs
eKOHOMIUHUMHU npoliecamu. Came (axiBIiB 3 €KOHOMIYHOI KIOEpHETHKHU 3/1aTHI BUKOHYBATH aHAII3
1 MOJIE/TIOBaHHSI EKOHOMIYHUX 00’€KTIB 1 3371a4, BUKOHYBATHU 1H(OpMaliiiHO-aHAIITUYHY HNIATPUMKY
Oi13HEC-TIPOEKTIB, IJIaHYBaTH, pO3pOOJIIOBaTH, OPraHi3oBYBaTM Ta KEpyBaTU IPOEKTaMHU
iHpopMaTH3aLii CoLiaNbHO-eKOHOMIYHHUX 00’ €KTIB PI3HUX PIBHIB.

V¥ 3akoni Ykpainu “IIpo iHpopmauiiiauii cyBepeHiTeT Ta iHpopMaliiiny Oe3neky Ykpainu”
CKa3aHo, 1[0 1HQoOpMaliiiHI TexHoJorii — 1€ MaTepiaigizoBaHl Ha 0a3l iH(opmaliiHoi
1HPPACTPYKTYpU BHJHM, CIIOCOOM 1 METOAM [iSUIBHOCTI Ta 3aCTOCYBaHHSA TEXHIYHMX 3aco0iB,
NPU3HAYEHUX JJIsI CTBOPEHHS, HAKOMMUYEHHs, 30epiraHHs, TIOIIMPEHHS Ta BUKOPUCTAHHSA
iHpopmanii [2]. JI.M. [IlubkoBa Bu3Hauae iHpOpMaliiHI TEXHONOTIl SIK CYKYIHICTh METOMAIB 1
MIPOrpaMHO-TEXHIYHUX 3ac00iB, 00’€HAHMX y TEXHOJOTIYHUM JIAHIIOXKOK, 110 3a0e3MeuyroTh
30upaHHs, 0OpoOieHHs, 30epiraHHs, NOLIMPEHHA Ta BiJOOpaxeHHs iHopMalii 3 METor
3MEHIIEHHS TPYAOMICTKOCTI MpPOIECIB BHUKOPUCTaHHA 1H(QOpPMALIHHOIO pecypcy, a TaKoX
MiABMINEHHS iXHBOT HaIHOCTI ¥ omeparuBHocTi [1, ¢. 10].

B 3axoni Ykpainu «IIpo OcHOBHI 3acagy po3BUTKY 1HGOPMAIIHHOTO CYCHIbCTBA B Y KpaiHi
Ha 2007-2015 poku» BiIMIYeHO, 0 YKpaiHa TOTYye 1 Ma€ 3HaYHy KUIbKICTh BUCOKOKBaTi(iKOBaHUX
¢daxiBuiB 3 iHGOPMALIHHUX TEXHOJIOT1H, MaTeMaTHKH, KIOEpHETHKH; Y KpaiHi MOCTIMHO 3pocTae Ta
MTOHOBJIIOETHCS MApK KOMI'IOTEPHOI TEXHIKH, Cy4aCHHMX CHUCTEM Ta 3aco0iB TeJIeKOMYHIKallii,
3B'SI3KY; BHCOKOIO € CTyHiHb iH(opmMaTu3auii 6aHkiBchkoi chepu. Li Ta iHII mepeayMoOBH JAlOTh
MIJCTaBM BBaXKaTH, L0 BITYU3HSHUI PUHOK 1H(OpPMaLIMHMX TEXHOJIOriM nepedyBae y cTaHi
aKTUBHOTO CTAHOBJICHHS Ta 3a MIEBHUX YMOB MOX€E CTaTH (yHAAMEHTOM PO3BUTKY 1H(POPMAIIITHOTO
CycHiabCTBa B YKpaiHi [2].
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Y nmenaroriyHii Hayll TNPHAUIETCS HajJe)KHA yBara MpoOsieMi BIPOBAJKECHHS
iH(OopMaIIHHO-KOMYHIKAIIITHUX TEXHOJIOT1M y HaBYAJbHUM Tporec. HaykoBUMH TOCIIKEHHIMH
110JI0 BUKOPUCTAHHS KOMIT FOTEPHOI TEXHIKM Ta HOBUX I1H(OpMAIlIHHUX TEXHOJOTId B OCBITI
3aiimatoTbest  Taki  BueHi, sk P.C.T'ypeBuu, A.Il. €pmos, M.L XKamgak, 0.I. Mamowuis
0O.B. Maii6opona, B.M. Monaxos, O.B. CniakoBcbkuid, [1.B. Credanenko, O.K. ®@inaToB Ta iH.

B.M. MonaxoB 3a3Hauyae, [0 TOHATTA “‘HOBI 1HGOpMAIiiiHI TEeXHOJOrii HaBYaHHS
3'SIBUJIOCH Y 3B'SI3KYy 3 PO3BUTKOM iH(opMarm3allii cycniiberBa. Ili UM MOHATTAM pPO3YMIIOTh
KOMIUIEKC HaBUAJIbHMX 1 HaBYAIbHO-METOJUYHHMX MaTepiaiiB, TEXHIYHUX 1 IHCTPYMEHTaJIbHHUX
3ac00iB OOYMCIIIOBAIBHOT TEXHIKM HABUYaJIbHOTO NpPH3HAYEHHS, METOJM 1 OpraHi3amiiHi GopMmu
HaBYaHHS, a TAKOK CHCTEMY HayKOBHX 3HaHb IIPO POJIb 1 MicIle 3acC00iB 00YHCITIOBAILHOT TEXHIKH B
HaBYaJLHOMY IIporieci, mpo ¢opmu 1 3acoOu iX 3acTOCyBaHHS IS IMIJBHUINCHHS €(QEKTHBHOCTI
TiSATRHOCTI BUKIamaya 1 yuHs. [HdopmariiiiHi TexHoJIOTii B HaBYaHHI — TOTY)XHHH 3aci0
IIIBUIIICHHS. TPOJYKTUBHOCTI PO3YMOBOI Tparli, IO JO3BOJIUTH 3HAWTH KapIAWHAIBHI PIIICHHS
0aratbOX HarajgbHUX IEJAroriYHUX MpoOseM 1 3a0e3nednTH e(PEeKTUBHE YIPaBIiHHSI HaBYAJILHUM
nporiecoM. HoBi TeXHOJIOTIi € TUM 1HCTpYMEHTapieM, IO J03BOJMTH IeaaroraM SKiCHO 3MIHUTH
METOJIM CBO€T POOOTH, TMOBHIIIE PO3BUBATU IHAWBIAYyaJdbHI 3410HOCTI CTYACHTIB, MOCHUJIIUTH
MDKIIpEAMETHI 3B'S3KH, TU(epeHIiaio HaB4aHHs, 3/[IHCHIOBATH IMOCTIHHE TWHAMIYHE TTIOHOBJICHHS
oprasizaiii HaB4aJbHOT0 npotecy [4].

Ha nymky O.B. CniBakoBCbKOI0, BUKOPUCTaHHS Cy4acHUX 1H(QOpPMaLIiHUX TEXHOJIOTIH B
OCBITI CITpHSIE:

- PO3KPHUTTIO, 30epeKEHHIO 1 PO3BUTKY 1HIUBITyadbHUX 3A10HOCTEH Y4HIB, IPUTAMAHHOTO

KOXKHIH JTIOIUHI YHIKAJIHOTO MO€AHAHHS OCOOUCTICHHUX SIKOCTEH;

- (QopmyBaHHIO TMi3HAaBAIbHHUX I1HTEPECiB, NParHEHHS [0 CAMOBIOCKOHAJICHHS Ta
camopeaJtizallii mKoJIsIpiB;

- 3a0e3MeueHHI0  KOMIUIEKCHOCTI ~ BHUBYEHHS  SIBUII  JIMCHOCTI,  HEPO3PUBHOCTI
B3a€MO3B’A3Ky MIXK MPHPOJO3HABCTBOM, TEXHIKOIO, TYMaHITapHUMU HayKaMu 1
MUCTEITBOM;

- TMOCTIHHOMY JIMHAMIYHOMY OHOBJICHHIO 3MICTY, 3aco0iB, GopM 1 METOJIiB MpOIlECiB
HABYaHHS 1 BUXOBaHHA.[9, ¢.26]

Came uig TMIATOTOBKM CHEIHANICTIB 3 €KOHOMIYHOI KiOepHeTHKH Oynu BIepIie

3aMpoBaKeHH] 1HQOopMaIiiiHO-KOMYHIKaIlii{HI TEXHOJIOT1] Y HaBYaJIbHU Mpolec B YKpaiHi.

Jlis eKOHOMIYHOI ranmy3i YKpaiHu, JJii BUKOPUCTaHHS HOBUX 1H(QOPMALIHUX TEXHOJOTIH
Ta 3aCTOCYBaHHS E€KOHOMIKO-MaTEMaTHYHUX MOJEJel €KOHOMIKM 1 HaBYAIOTHCA B TMPOBIIHUX
BUIIMX HAaBYAJIbHUX 3aKJIaax YKpaiHu (paxiBiil 3 EKOHOMIUYHOT KIOEpPHETUKH.

CrneuianpHicTh “EkoHOMIUHA KiOepHETHMKA” MIATOTOBIIOE (axiBLIB 3 MOIVIMOJIEHUMU
3HAHHSAMHU Cy4yacHUX 1H(OPMaLIMHUX TEXHOJOT1H, MaTEMaTUYHUX METOJIB MOJIEIIOBAaHHS, aHAJI3y
Ta TPYHTOBHUX EKOHOMIYHMX 3HaHb, BUIyCKHUKM crnemiaibHOCTI «EKOHOMIYHA KiOepHETHKa»
MOXXYTb 3JIHCHIOBATH [ISJBHICTH IO: aHali3y 1 MPOTHO3YBAaHHIO (PIHAHCOBO-EKOHOMIYHUX
CUTYallil; YIPaBIIHHIO EKOHOMIYHUMH 00’ €KTaMM B PUHKOBHX YMOBAaX; MPOEKTYBAaHHIO, pO3pPOOKH,
CYIIPOBO/KEHHIO 1 BUKOPUCTAHHIO CYYaCHUX KOMII IOTEPHHMX CHUCTEM YIPaBIIHHS BUPOOHHUIITBOM,
KaIiTajJoM Ta PUHKOM.

@axiBIll 3 EKOHOMIYHOT KIOEPHETHKH Ha CBOiX M0CaJaX MOXKYTh BUKOHYBAaTH TaKi 3aBIaHHS,
AKi 0e3rmocepeIHbO OB sA3aH1 3 IHPOPMaLIHHUMH TEXHOJIOTISAIMHU SIK [5]:

- 30umpary, CUCTEeMaTH3yBaTU i aHai3yBaTH 1H(OPMAIIIO PO CHUCTEMY KepyBaHHS OyIb-

SKUM TFOCTIOapChKUM 00’ €KTOM;

- aHaNi3yBaTHM BHPOOHUYO-TOCHONAPCHKY MAISUIBHICTh, 1H(OpPMAIiiHI 3B’SI3KH  MIiX
aIMIHICTPAaTUBHUMHU, BUPOOHUYMMHU Ta 1HIIUMH MIPOLIECAMU;

- JIOCNIJUKYBaTH Ta aHali3yBaTH (YHKIIIOHYBaHHS Ta iH(opMaliiiHi moTpedu Airouoi
iH(}OopMaIIiifHOT CUCTeMH 1 BU3HAYATH MOXIJIUBOCTI 11 MOJEpHI3aIlil;

- aHaJi3yBaTH pe3yJbTaTH TECTYBaHHS TEXHIYHHMX 1 MPOrpaMHUX 3acO0iB MepelaBaHHs,
o0pobneHHst Ta 30epexkeHHs 1H(OpMalii 3 MOJANBIIMM iX BUKOPUCTAHHSAM JUIS
HOJIIIIEHHS] poO0TH 1H()OPMAaLIHOT CUCTEMH;

- BUKOHYBaTH 1H(GOpMaliiHO-aHATITHYHY MITPUMKY O13HEC-TTPOEKTIB;
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- aHaJi3yBaTH JiSUIbHICTH MiIPUEMCTB iH(OPMAIIfHOTO 00CTYrOBYBaHHS;

- pO3po0JIIOBAaTH MPOEKTH 1HPOPMALIMHUX CHCTEM 3 BHUKOPHCTAHHSIM: MOJeNei Oi3Hec-
MPOIIECiB Ta MOJCNICH ympaBiiHHsA (OpraHizamiiiHi, (QyHKIIOHANBHI, 1HMOpPMAaIliiiHi);
CTPYKTYPHOT METOJIOJNIOT1i; 00’ €KTHO-OPIEHTOBAHOI METO0JIOT1;

- TPOrpaMyBaTH 3 BUKOPHUCTAHHSM IHCTPYMEHTAIBHHX 3aCO0IB Y PI3HUX TEXHOJOTIYHUX
CepeoBHILAX: 1HAUBIAYAIbHOMY, PO3MIOALIEHOMY Ta MEPEKEHOMY;

- CTBOPIOBATH CHCTEMHU KEpyBaHHS 1H(GOPMAIIHHUMU TTiATPUEMCTBAMU;

- OpraHi3oBYBaTH Ta KOHTPOJIIOBAaTH ()YHKIIIOHYBaHHs 1H(GOpPMAIIHOI CHCTEMH Ha BCIX
OTIepaIlisiX TEXHOJIOTTYHOTO MPOoIlecy 00poOIIeHHs iHGOpMAaIIii;

- BHUKOHYBaTH IPOEKTYBAaHHS TEXHOJOTIYHOro mporecy 30upaHHs, OOpOOJIeHHs,
30epekeHHs Ta nepenaya indopmartii;

- pO3po0JIATH 3aX0U MO0 3aXKUCTY iH(OopMaIlii Ta mporpam;

- OIIIHIOBATH HAMIIWHICTH 1 €PEKTUBHICTH 1HHOPMAIIIHHUX CHCTEM;

- CTBOPIOBATH, BUKOPHUCTOBYBATU Ta KOPUTYBATU 0a3u JaHUX;

- 00poOIsATH JaHHI 3 BAKOPUCTAHHIM TaOJWYHUX MPOIECOPIB Ta TEKCTOBUX PEIAKTOPIB;

- aJanTyBaTH 1 HANAroOJKyBaTH MPUKIATHI MPOrpaMHI KOMILIEKCH O KOHKPETHUX YMOB
eKcIUTyaTallii Ha OyIb-IKOMY poOOYHX MICISX KIHIIEBOTO KOPUCTYBaya;

- 3M1iCHIOBATH CYNPOBIJ MPUKIATHOTO MPOrPAMHOTO KOMIUIEKCY TMPOTIrOM HOro
KUTTEBOTO LIUKITY;

- 3a0e3neueHHs BiIacHUX iH(opmamiiiHux mnotped Ta iHbopMaliiiHe O00CIYroBYBaHHS
MpaIiBHUKIB OpraHi3artii.

Jns miarotoBku Takux (axiBI[iB y HAaBYAILHOMY 3aKjaji B MPOLeCl HaABUAHHS HEOOX1THO
3aCTOCOBYBATH yCi BUIIIE 3a3HaYCHI oreparlii y HaBp4yajabHOMY mporeci. ToMy B HaBYaJIbHUX TUIaHAX
3TiTHO Tally3eBUM CTaHJAapTaM 3alpoBa/KeHI Taki HOPMATHMBHI HaBYalbHI AUCLUHUIUIIHH, IO
0e3IocepeIHbO BUBYAIOTH 1H(GOpPMAIIIiHI TEXHOJOTIi Ta CHCTEMH SK: €KOHOMIYHA KiIOCPHETHKA;
CUCTeMHU MIATPUMKH MPUUHSITTA PillIeHb; TEXHOJIOTiSI CTBOPEHHS MPOrpaMHUX Ta 1HTENEKTYyalbHUX
cucteM; iHpopMaliiiaui 0i3Hec; iHGopMaIliiiHI CHCTEMU B €KOHOMIIII.

Cepen BUOIPKOBHX JUCIUILTIH 3 iHOOpPMAIIHHUMH TEXHOJIOT1IMHU TTOB’ 13aH]1 TaKl sIK:

- YnpasiiHss iHopMaliifHUMU pecypcamu;

- Mogpeni ynpaBniHHS iHPOPMAIITHUMH TEXHOJIOT1SIMH;

-  WEB-nporpamyBaHHs;

- CroxacTuuHe IporpaMyBaHHS;

- ABTOMaTu3alis MPOEKTYBaHHS 1H(OPMALIIHHUX CUCTEM.

Sk 6aunMo 3 nepesiky npeameriB, MaiiOyTHI (paxiBlil 3 EKOHOMIYHOI KIOEPHETUKH MPOTATOM
HaBYaHHS y BUIIOMY HaBYaJbHOMY 3aKJajl MOCTIHHO BHMBYAIOTh OCOOJMBOCTI (YHKI[IOHYBaHHS
1H(pOopMaLIHHO-KOMYHIKallIHHUX TEXHOJIOT1H B €KOHOMIYHIHN cdepi AiSIbHOCTI MIANPUEMCTB.

3rilHO 3 Taly3eBHUM CTaHIapTOM BHIIOi OCBITH YKpainu OCBITHBO-TIPOQECIHHOIO
nporpamoro (OIIIT) migroroBku OakamaBpiB 3a cremianbHOCTAME Hampsimy 0501 — «ExoHoMika 1
nignpueMHunTBo» 3a 2006 pik [7] daxiBui i3 croemianbHOCTI «EKOHOMIUHA KiOepHETHKA»
MOYMHAIOTh BHMBYATH 1H(QOpMALINHHI TEXHOJOTril HE BUBYAIOYM OCHOB 13 3aCTOCYBaHHS B
€KOHOMIYHUX pO3paxyHKaxX IMAaKeTiB MPUKIATHUX MPOrpaM 3arajbHOr0 BHUKOPUCTAHHS, TaKHX SK
TEKCTOB1 pelakTOpH, TAOJMUYHI MPOLIECOPU Ta CHUCTEMH YNpaBiiHHSA OazamMH JaHUX. B OCBITHBO-
npodeciifHiii mporpami NPUBOIUTHCS aHOTALlll 3MICTYy HOPMAaTUBHUX JUCHMIUTIH. 3 IaHUX aHOTALliH
MpU aHali3l AUCHUIUTIH A7s (axiBIiB 3 €KOHOMIYHOi KiOEpHETMKH MOXKHA BIAMITHTH, IO HE
PO3TISAIAIOTECS TEMU SIKI TSl IHIINX CIeliaJbHOCTEH BUKIAMAIOTHCA Y AUCHUILIIHI «EKOHOMIYHA
iHpopMaTHKa», 1l Taki TeMHU sK: CUCTeMHEe 3a0e3nedeHHs iH(QOpMaIifHUX MPOLECiB; MEpeKHi
TEXHOJIOT1i; MpOrpaMHi 3aco0M pPOOOTH 31 CTPYKTYPOBAaHMMHM JOKYMEHTaMH; MpOrpaMHi 3aco0u
00poOKH TaOIMYHUX JaHUX; IPOrpamMHi 3aco0u poOoTH 3 6azaMH Ta CXOBHIIAMU JAHUX.

Ha npakTtuii Bukianadi caMOTyKKHM BUPIIIYIOTh MPOTAJIMHU Y 3HAHHSAX CTYJEHTIB, 1 Y Kypci
«ExoHnomiuHa kiOepHeTHKa) BUKIJIAJAIOTh yC1 BUILE 3a3HaueH1 TeMH. Taka cUTyallisi CKJ1ajaacsi TOMy,
0 Ha >Kajb MOJIOJI JIFOAW TICIS 3aKiHYEHHS CEPEeNHBOI IIKOJIW HE BOJOMIIOTH JOCTaTHIMH
TEOPETHYHHMH 1 TPAKTUYHHMH 3HAHHSMH IIOJ0 3aCTOCYBaHHS TPHUKIATHUX MpOrpam JJis
MaiOyTHBOI TNpodeciiiHoi AisibHOCTI. MailOyTHI aOITypi€eHTH 3a NpOrpaMmor0 3 JUCIHIUIIHU
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«lHpopmaTuka Ta KOMIT'IOTEpPHA TEXHIKa» y CEpeaHill IIKOII MOBMHHI BHBYATH JAaHHI TEMH, X
OCHOBHI TEOpPETHYHI IOJIOXKEHHS Ta OCHOBH POOOTH 3 MPHUKJIAJHUMHU MpOrpaMaMu 3aralbHOro
npu3HaueHHA. Alle Tpeba 3ayBaXKHUTH, 110 JUJIsl BUBUEHHS YChOTO 00’€My HAaBYAJIILHOTO Marepiany 3
JaHUX TeM, 00CST ayAUTOPHHUX TOJIUMH, KU CKJIaJa€ OJHY TOAMHY Ha THXKIEHb, HeJocTaTHIH. B
pe3yibTaTi MEePIIOKYPCHUKH (K1 HABYAIOTHCS 3a CHEIiadbHICTIO EKOHOMIYHA KiOepHETHKA) Y CBOTH
OUTBIIIOCTI HE BOJIOAIIOTH HEOOXITHUM 00’€MOM 3HaHb 3 1HPOPMATHKH JIJIS MOJAIBIIOTO BUBUCHHS
JUCIUILIIH y BUIMUX HABYAJIBHHMX 3aKja/ax, 110 TMOB’s3aHi 3 1HGOPMAIMHUMH TEXHOJOTiIMH. B
OUTBIIIOCTI BUIMX HaBYAIBHHUX 3aKjajax, [0 FOTYIOTh (axiBIiB 3 €KOHOMIYHOI KiIOEPHETHKH, IJIs
30uIbIIeHHs 1H(QOpPMAIIHHUX HABUYOK CTYACHTIB OPraHi3ylOTh IMiJTOTOBYI KYPCH, SKi Ie 1HOJI
HA3MBaIOTh KypCcaMU BUPIBHIOBAHHS 3HaHb, HAa AKUX LIKUJIbHY MporpaMmy 3 iHGOPMaTHUKU YUTAIOThH
BUKJIaJ]aui BY3iB 3 ypaxyBaHHSM BUMOT BUIIOI IITKOJIH.
B mporueci HaBYaHHS y BUIOMY HaBYaJbHOMY KOHYE MOTPIOHO 3a0€3MEUUTH PO3BUTOK Y
CTYJICHTIB CHUCTEMHOTO MHCJICHHS, YCBIJIOMJICHHS HEOOXIIHOCTI 3acTOCyBaHHS iHMOpMaIliiHO-
KOMYHIKAI[IHHUX TEXHOJOTIH Ta KIOCpHETHYHI MPUHLMUIMA 110 3a71a4 YIPaBIiHHA Ta MPUAHATTS
pIlIEHB, A0 JOCIIKEHHS CKJIATHUX CKOHOMIYHHX SIBHIII 1 TPOIIECIB.
[lepen BuKIIagauaMyd BHUIUMX HaBUYAIBHMX 3aKJIaiB CTOITh CKJIaJHA 3ajJadya HaBUYUTU
MaiOyTHBOTO (haxiBIIs 3 EKOHOMIYHOI KIOEpPHETUKHU pallioHaTIbHO BUKOPUCTOBYBATH 1H(OpMAaIIiifHO-
KOMYHIKAI[ii{H1 TEXHOJOr11, iX TEXHIYHI MOKJIMBOCTI Ta MPOrpaMHe 3a0e3neueHHs 00UNCIIOBaIbHOT
TEXHIKA TP EKOHOMIYHOMY aHaji3i, KOIM B SKOCTI MEpBUHHOI iH(opMaIii MnoTpiOGHO
3aCTOCOBYBAaTH UYHMCJICHHI TE€XHIKO-€KOHOMIYHI 1 COIliaibHI MOKa3HUKU, HOPMAaTHUBHO-IOBIIKOBI Ta
1HII1 BXiJH1 AaHHI. Takoxx HeoOX1AHO HABYUTHU CTYJEHTIB MiAOUpaTH MporpaMHe 3a0e3neueHHs, ke
0 Bignosimano crmeuudili BUPINIYBAaHUX 3aqady Ta peaizoByBalo Ou BUOpaHUIl EKOHOMIKO-
MaTeMaTUYHUN METOJ, Ta B pe3yabTaTi OOpoOKM mepBUHHOI iHQoOpMaIii KpiM OCHOBHHUX
MOKA3HUKIB, BHJIaBaB OM i HU3KY JONOMDKHUX YUHHHKIB, SKi O MOJIETIIYBAIMU 1HTEPIPETAIIIIO
OJIep>KaHUX PEe3yNIbTaTiB.
[Ticnst naByaHHs (axiBil 3 €KOHOMIYHOT KIOEpHETHKHU MOBUHHI BMITH 3aCTOCOBYBATH TaKi
OCHOBHI IIPUHITUIIN CTBOPEHHS €(h)eKTUBHOTO 1H(POPMAIIIIHOTO 3a0€31eUeHHsI I BUPIIICHHS 3a1a4
€KOHOMIYHOTO aHami3y [8, ¢.22.]:
- Busnenns indopmaiiifHux noTped KOpUCTyBaya;
- BusHauenHs cioco0iB Halie(heKTUBHIIIOTO 3a/I0BOJIEHHS IIUX MOTPeoD;
- O0’€eKTUBHICTb BIATBOPEHHS MPOIIECIB TOCIOapIOBAHHS;
- €auicts iHQopMmamii (eqUMHA JTOKYMEHTallis, OJIHAKOBE 3BEAEHHS OOINIKY, €JIHICTb
TUTAHOBUX JIaHUX, YHUKHEHHSI TyOIIOBaHH);

- 3acTocyBaHHsS HOBITHIX TEXHOJOTIM (opMyBaHHS OaHKY NaHMX Ha IMEPCOHATBLHOMY
KOMIT I0Tepi;

- Po3poOka BapiaHTiB po3B’si3aHHS 3a/1a4 HA IEPCOHATBHOMY KOMIT FOTEpi 13 BUSHAUCHHSIM
HEOOXIJTHUX pPO3PaxyHKOBHX MMOKA3HHUKIB;

- BcebiuHe BUKOpHCTaHHI IEPBUHHOI 1H(POpMAILT;

- Y7OCKOHaJeHHs MpOrpaMHOro 3a0e3MeueHHsl aHali3y MepBUHHOI iHopMawii I

notped ynpaBIIiHHS.

B nucrumnnini «kExoHomiuHa KibepHETHKay 3a Taly3eBUM CTaHAApTOM [/, ¢.51] BUBYAIOThCA
Taki TeMH, SIK: CHCTeMa, MoOJenb, iH(OpMallis, YIpaBIiHHSA, E€KOHOMIYHA CHCTeMa, OCHOBHI
NPUHIMIKA aHAN3Yy 1 CHHTE3y €KOHOMIYHHX CHCTEM, MPOLEAYypH aHali3y €KOHOMIYHUX CHCTEM,
aHaJi3 BUPOOHUYHUX MiJCUCTEM, TPOOIEMHU ONTUMI3AIlil EKOHOMIYHUX CHCTEM, METOJU PO3B’sI3aHHS
3a/a4 HAa YMOBHHMH ekcTpemMyM 1 T.m. Meroro nucturunian «CHCTeMH MTIATPUMKH TPUAHSATTS
pimieHs» € QopMmyBaHHS 0a3u (GyHIAMEHTAIBHUX TEOPETUYHUX 3HAHb II0JI0 CYTI CHCTEM
miATpuMKH npuiHATTS pitmens (CIIIP), ouiHioBaHHS Ta BUOOpPY METOMIB MiATPUMKH MPUHHSATTS
pimens 1 3abe3neuyBanbHUX 3aco0iB CIIIP. CTyneHTH NOBMHHI OBOJIOITH METOJOJOTIYHO-
OpraHizallitHUMHU OCOOJIMBOCTSMM TNPUUHATTS YIPaBIIHCBKUX pillleHb, HAOYTH NPAKTUYHHUX
HaBUYOK 13 MPOEKTYBaHHS, CTBOPEHHS it 3acrocyBanus CIIIIP na Ga3i HOBuX iH(pOpMaIiifHUX
TEXHOJIOTiM Ta o0YHMCItoBaNbHOI TexHikHM. Jucrururina «TexXHONoTisl CTBOPEHHS NPOrpaMHUX Ta
IHTEJNIEKTYaIbHUX CHUCTeM» MpH3HA4YeHa sl (OpMyBaHHS TEOPETHMYHUX 3HAHb 1 NPAKTHIHUX
HAaBUYOK CTBOPEHHS MPOTPAMHHUX CHUCTEM 3ac00aMu 0araTOKOPUCTYBAIIbKUX CHCTEM YIPaBIiHHS
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0a3aMu JaHUX Ta €KCIIEPTHUX CUCTEM IS PO3B’SA3aHHS €KOHOMIUHUX 3a7a4. CTYAEHTH Ha 3aHATTSIX
3 JJAHOTO KYypCy MOBHHHI OBOJIOITH TEXHOJIOTISIMUA Ta 3acO0aMU CTBOPEHHS MPOTPAMHHUX CHCTEM
MITYYHOTO 1HTEJIEKTY B €KOHOMIII].

Exonomiuny iHdopmariito Ta IHCTpyMeHTapii 1ii o0OpoOkm MalWOyTHI EKOHOMIYHI
KiOEpHETHKH BUBYAIOTH Y JUCHHUILTIHI «[HPOpMaLiliHI CHCTEMU B €KOHOMIII», B K (POPMYIOTHCS
3HaHHS 1 HABUYKH 3 METOJOJIOTII MPOEKTyBaHHs, OpraHi3allii Ta BUKOPUCTaHHS 1HGOpMAIIHHUX
TEXHOJIOTIH B eKOHOMIli YKpaiHu. 3MICT TUCHMIUTIHA CKJIAJAEThCS 3 TAKUX TEM, SIK: MOHATTS IPO
iH(opMaIliiiHi CHCTEMH Ta MPOIIECH X CTBOPEHHS, CTPYKTYpPHE, TEXHIYHE 1 poOoUe MPOCKTYyBaHHS
iHpOopMaLiiHUX CHCTEM; YNPOBAPKEHHS, CYNPOBiJ 1 KEpyBaHHS SKICTIO 1HGOPMALIHHUX CHCTEM;
iH(opMaIliliHi CHCTEMH B PI3HUX Trajdy3sX eKOHOMIKHA Y KpaiHH.

[lpu amamizi  ocBiTHbO-poeciiiHOl  MporpamMu  MEpemiaroTOoBKM  OakaiaBpa  3a
cneriaapHoCcTAMU Hanpsmy 0501 — «ExoHOMIKa 1 TANPHEMHHUIITBOY [6] Cii 3a3HAYMTH, IO IS
MEePENiArOTOBKH CIEIiaTiCTIB 3 €KOHOMIYHOI KIOEpHETHKH BITPOBAKCHHI I11€ 1HII JTUCIUTIIIHY, SKi
OB s13aHi 3 1H(pOpMaIiHO-KOMYHIKAI[IHHUMU TexXHONOTisiMU. Lle Taki JuCUUIUTIHY, SK: TPOTpaMHi
00O0JIOHKH 1 TTaKeTH, CUCTEMU OOpOOJICHHSI €KOHOMIUHO1 iH(OopMaIlii; koprnopatuBHi iH(oOpMaIiiHi
cucreMy; e(eKTUBHICTh 1HPOPMALIMHUX CHCTEM; KOMIT FOTEpHI MEpEexi; eIeKTPOHHA KOMEpIis.
Ane B ocBiTHbO-TIpo(deciitHiii mporpami 3a 2006 pik [7] aucuMIUIH, ki O BUBYAIUN MEPEKEBI
iH(pOopMalliliHI TEXHOJIOTII Ta cUCTeMH, Maiike HeMae, Kpim auctuiutinn WEB-nporpamysanns. Le
HETaTUBHO BiJJOOPaKAETHCS HA 3HAHHSX CTYACHTIB I0JI0 OCHOB POOOTH B KOMIT FOTEPHUX MEPEkKaxX.

TakuM ymMHOM, 3acTOCYBaHHS 1H(GOPMaLIHHO-KOMYHIKAIIHHUX TEXHOJIOT1H Yy HaBYAIbHOMY
nporeci npodeciiitHoi MAroOTOBKM MalOyTHIX (axiBLiB 3 €KOHOMIUHOI KiOepHETHKH B YKpaiHi
noTpedye MOJANBIIOr0 YOCKOHATICHHS Ta afanTallii 10 Cy4acHUX YMOB €KOHOMIKH Ta PUHKY Mparii
B YKpaiHi.
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IHhbopmaUinHi TexHoNoOTril B OCBITI

YAK 371.372

METOJAHUYHI OCOB/IUBOCTI KOHTPOJIIO 3HAHB Y IIE/IATOT'TYHOM Y
ITPOI'PAMHOMY 3ACOBI “AJII'EBPA, 8 K/IAC”

Iumko JI.C., Yepuenko L.€.
XepcoHChbKM 1ep;KaBHUH YHiBEepCHUTET

Y oaniti cmammi nadaromvcs 6idomocmi npo npusHaueHHs NneodazoliuHo20 NPOSPAMHOZ0
3acoby “Aneebpa, 8 wnac”, 1020 OCHOBHI XAPAKMEPUCMUKU MA MemoOUdHi 0coOIUBOCMI
KOHMPOTIO 3HAMHb.

Knrouosi cnosa: neoacociunuii npocpamuuil 3acio, eneKmpoHHUll NniOpyYHUK, KOHMPOJb
3HAHb, mecmu.

CporoHi, SIK HIKOJIH, 3pOCTAE POJIb BUIIEPEKYBAIbHOI OCBITH, CIIPSIMOBAHOI Ha MallOyTHE.
Ha cywyacnomy erami indopmaruzanii Ta peopMyBaHHS OCBITH MOTPeOOI0 KOKHOTO IMejaarora €
aKTUBHE BUKOPUCTAHHS HOBHX iH(OpMaIiiiHO-KOMYHIKaTUBHHX TeXHOJOTiH. IHHOBamiliHa
CHPSIMOBaHICTh HaBYAHHS 32 MPOTrpamMor0 12-piyHOi MKOIU MOTpedye KOMI IOTEPHO-OPiIEHTOBAHUX
CUCTEM HaBYaHHS JJIS TABUINCHHS €()eKTUBHOCTI YPOKY MaTEeMAaTHKH.

KoHmemnmiss Takux IeaaroriyHo-opi€HTOBAaHUX CUCTEM MIATPUMKH TMPAKTHYHOI JisUIBHOCTI
Ii/1 Yac BUBYCHHS MaTeMaTHKH BUKJIaJICHA B JuKepenax [1-4].

Peanizariero mgaHoi KOHIEMINi 3aliMaeTbcs jabopaTopiss 3 PO3pOOKH Ta BIPOBAKCHHS
MeIarOriYHUX MPOTPAaMHHUX 3ac00iB HAYKOBO-JOCTIIHOTO 1HCTUTYTY iH(OpPMAIIHHUX TEXHOJIOT1H
XepCOHCHKOTO JIEPKABHOTO YHIBEPCUTETY. 3a 4ac poOOTH 1abopaTopii CTBOPEHO TakKi MMeJaroriuHo-
OpIEHTOBaHI CHCTEMH WIATPUMKH TNPAKTHYHOI MisUTBHOCTI JUIS BHBYEHHS MIKUIBHOI anrebpu:
nporpamMuuii 3aci6 (I13) “biOmioreka enekTpoHHMX HaoO4YHOCTEH ,,Anredpa 7-9 kmac” s
3araJibHOOCBITHIX HaBUYaJIbHUX 3aknaniB” (ckopouyeno ,.bH Anrebpa 7-97), “IIporpammuo-
MeTonuyHui komruieke Tepm VII miaTpuMKH MpakTUYHO! HABYAIBHOI MAaTEMaTHYHOI AiSUIBHOCTI”
(cxkopoueno IIMK TepM VII), nenaroriunuii nporpamuuii 3aci6 “Anre0pa, 7 xiac”, ikl yCHIIIHO
BUKOPUCTOBYIOTHCS BUUTENIIMA MaTEeMaTHKW CEPeHIX HaBUAIbHHX 3aKJIaiB YKpaiHu s
T1JIBUIIICHHS] YCIIITHOCTI 3HaHb 3 MAaTeMaTHKH.

[TostBa HOBOi mporpaMu 3 MaTeMaTHKHU Ui 12-piuHOT MIKOIM MOTpedye CTBOPEHHS HOBUX
MeJJaroriYHUX MPOTpaMHUX 3acO0IB 3 MAaTEMATHKH, SIKI 3aJI0BOJIBHSIOTH 3arajbHO-AUJIAKTUIHUM
BUMOTaM [0 MEJaroriyHoro MporpaMHoOro 3aco0y. MeTolw CTBOpPEHHS TaKuX MeAaroriyHux
MpOrpaMHUX 3ac00iB € JOTOBHEHHS 1 PO3UIUPEHHS MOXJIMBOCTEH TpaauIIiHUX 3aC001B HAaBYaHHS,
MiIBUIICHHS €()eKTHUBHOCTI 1 SKOCTI HaBYaJIbHO-BHXOBHOTO IPOIIECY, aKTHBI3allis Mi3HABAIbHOI
JUSTTBHOCTI YYHIB 3 MaTEMATUKH JIJIs1 3arajlbHOOCBITHIX HABYAJIbHUX 3aKJIa/IiB.

Hoceig pobotu HaykoBo-nocainHoro iHcTuTyTy iHMopManiitnux texnonorid (HAIIT) npu
XY 31 cTBopeHHs neparoriyHux nporpamuux 3aco0iB (I113) nns BUBYEHHS MIKIIBHOI anredpu
Ha/iae MOXIUBICTh cTBOpUTH T1I13, siKi 1HTErpyroTh Y CO01 Kpallli IKOCTI paHillle CTBOPEHUX CUCTEM
(I13 “BH Anre6pa 7-9”, 113 “TepM 7-9”), eheKTUBHO BHKOPHUCTOBYIOTHCS Ha BCIX eTamax
HAaBYAIILHOTO TIPOIECY Ta BIIMOBIAHO 1O CBOTO MPHU3HAYECHHS OXOIUTIOIOTH MUTaHHS, SKi
nependaueni 3areepaxkeHor0o MOH Ykpainn YMHHOIO HaBYaJIbHOIO Mporpamoro [5].

CTpyKTypa cCydacHOTO IMpOrpaMHOTro 3aco0y MOBHHHA MICTUTH TakKi MotyJi [6]:

- EJNEeKTPOHHUH MIAPYYHUK,

- eNEeKTPOHHUU 33aJa4HUK,

- cHCTeMa IUTaHyBaHHS MPOIeCy HaBUYaHHS,

- TpeHaXEepPHUI KOMILIEKC (KOMIT FOTePHI MOJIENi, KOHCTPYKTOPH 1 TpEHAXEPH),

- CJIEKTPOHHHH JTOBITHUK,

- KOMII'IOTE€pPHA CHCTeMa TeCTYBaHHS.

[{um Bumoram Bignosigae ctBoperuit HIIT ta BmpoBamkennii y Hapuansuamii nporec 1113
“Anrebpa, 7 kiac”, SKMi MICTUTh HACTYINHI porpamui moayii (ITM):
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enextponuuii miapydnuk (IIM «[ligpy4qauk»);
enextponHuit 3agauauK (IIM «3agaunuky);

cucreMa ruiaHyBaHHs npouecy HaBuanHs ([IM «KouctpykTop ypoky», [IM «bibmioTeka
OmoOpHUX KOHCIEKTiB», [IM «bibmoreka anrebOpaiunmx 3amau», [IM «bibmioreka
rpa¢iyaux nodynos», I[IM «bibmioTeka ypokis);
tpeHaxepauit kommiekc (IIM «I'padikuy, [IM «CepenoBuiie po3B’s3anHs», [IM

«Po3B’s13yBauy);

enexktporHuit noBiAHUK ([IM «MareMaTudHu CIOBHUKY);
KoMI1 1oTepHa cuctema tectyBanHs (IIM «KoHTposib 3HaHBY).
ODyHKIIOHATBHICT TEPEPaxXOBaHUX MOAYJIIB K CKIagoBuxX dactuH cucrtem [I13 “BH
Anrebpa 7-97, I13 “TepM 7-9” ta I1I13 «Anredpa, 7 kinacy onucaso B [7-12].
Jloriunum mnpopowxkenHsM podotu HIIT Ham cTBOpeHHSM NPOrpaMHO-METOAMYHOTO
KOMIUICKCY MENaroriyHuX NpOrpaMHUX 3aco0iB MIATPUMKHM MPAKTUYHOI iSUIBHOCTI Tia dac
BHBYCHHS Kypcy anreopu 12-piunoi mkomnu € 1113 «Anrebpa, 8 kmacy.

B 2 1 c6pa B, Poborie micLe miatTens
DS Brnay  HETaE  YIREEmesn ypoioM  IRCToyMen floncera

HE

Nigpyunmk
+PO3AIN 1. PayioHanbHi Bupasm

+PO3AIN 2. KeaapartHi kopeni.
AificHi umcna

+PO3AIN 3. KsappartHi pisHaHHA

+lcropruni sigomocti

3apauHmK

OnopHi KOHCNEeKTH
Anrebpaiuni sagavi
Fpagiuni nobygosm
Ypoxu

Tecrosi 3aspaHHA

MIRICTEFCTI0 OCBITH | MAVIER VHPAINS

I[IM "Koncerpykrop ypory"

Puc. 1. I'onoene sixkno IIM «Poboue micye euumensy 113 «Anceopa 8».

Pozpobnenunii y 2008 poui I3 «Anrebpa, 8 kimacy» Hachiaye 1 po3IIUPIOE CTPYKTYPY 1
¢dbynkmionaneHicTh 1113 «Anredpa, 7 knacy, 3okpema [IM «KoHTpoib 3HaHBY» PO3MIUPIOETHCS 32

PaxXyHOK J0JaBaHHA MOAYJISA TCCTyBaHHS.

Posrnsinemo [IM «Kontponb 3Haub» III13 “AnrebGpa, 8 kmac”, skuii BKJIIOYAE JABA THUIH
NEPEBIPKY 3HAHb YYHIB Ta METOAMUKY HOro BUKOPUCTAHHS.

1. KonrposanbHa (camocriiina) pooora.

Jist Toro, o6 nepeBipuTH 3HAHHS Y4HIB, HOTPiOHO:

1.1. ChopmyBatu makeT 3a/1a4 Jisi KOHTPOJIBHOI (CaMOCTiiTHOT) poOOTH.
OOpatu komMaHAy MeHIO Buenaol3adaui yunsm. Y TpaBiii 4acTHUHI TOJIOBHOTO BiKHA

3 SIBUTHCSI BIKHO 3a0ayi yuHsAM.
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MeToamnuHi 0cO6NMBOCTI KOHTPOSIO 3HaHb Y NeaaroriYyHOMy nporpamHoMy 3acobi “Anrebpa, 8 knac”

DO BOAN FRECAA WP yDOrOM

BCTRYMATH  Dnomors

Mapyuxmk

3apauHmK

Onopwi KouenexTh

~Pauioxansml Bmpaan
OcHomni npasmna 4ineuun
crenenis ra oaMosnenis
Mpwxnaam 3ecToCyBammn
NPABKA AlAeHNN CTenenis T&
SAHOMNEHIE
O3saNeHHN “wchosoro Apoby.
Mpsetneam wncnosnx gpobile
Oanavennn gpobin 37
Sminnumm, donyeruml

Anrebpaiuni aagavi

Mpadviumi nobygoem

Yporu

1.2 Qinenrn ma dpobu

3apava 15,  Posknarw yuram
CroporuTi noid

)a (b-2)
5 (b-2)
Poag'szam
3 (x+4)
c (x+4)

Poas'raam

= ab (y+3)
at b (y+3)

Poas'raam

=101

oM Sasd | K raeon runase | ain [lma |
& w Tasb1dy, eny 003
(2]

B TashOL03 ovy
Bu =

T 0102 wvy
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Puc. 2. Bixno Poboue micye euumens 3 6iOKpumum 8ikHom 3aoaui yuHsMm.

- IlepeiiTi 10 NOTPiOHOrO MYHKTY 3MICTYy 3a/lauHUKA.
- 3a I0moMOror0 KHONKH Po3ziciamu yuusm, pO3TallloBaHOI OUIS MOTPiOHOT 3a/1a4i, 1o1aTH
il 10 cmucky 3anad BikHA 3aoaui yuwsam. Y BIKHI 3adaui yynam 3’SIBUThCS 3aIluC, Y
SKOMY BKa3aHO HOMEp 3aJadi, KUTbKICTh Mif3amad (BapiaHTIB 3amadyi), iM’s daiimy, y
KoMy 30epiraeTbcs 3a1a4a y 3adaunuky 1 11 BHYTPILIHIM HOMep y LboMY (aiii.

DO BN FEECAIR  WPIbe yPORcH  BCTRYMETH  DOnoeea

MapyuHmk

3apasHmk

Onoprl KoHCNeKTH

~Pauylomansml anpasu
OCHOBHI NPABMNA ANEHHR
cTeneHis Ta 0AHoMNSHIB
Npwsnagm 38CTOCYBARHA
NPABMA AINEHHR CTENeHIB Ta
OAHOMNEHIE
O3%auaHHA wwcnosoro Apoby.
Mpesuaaan umchcanx gpobie
Oszmavenna apobis 31
aminmmin. donyctumi

Anrebpaivni sagavi

Mpadpiusi nobygosm

Ypoum

1.2 finensn ma dpobu
3anava 15. Posknam
CKopoTUTH ApID Nw\
" a (b-2)
5-(b-2)
Pose'asam
3 (x+4)

c (x+4)
Pozg'saam

ab {Z’3)
a?-b (y+3)

Posg'rRiam
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Puc. 3. Jlooasanns 3adaui 0o gixna 3adaui yuusam.

Taxum yMHOM QOPMYEThCS MaKeT 3aa4 BikHA 3a0ayi yuHAM.
1.2. ChopmyBaTH rpynu y4HIB, KOPHCTYIOUUCH 3acobamu BikHa Cnucok yunie [12]. Bikno
Cnucox yyHig BiIKpUBAETHCS KOMaHI010 Buensd/Cnucok yunis.
1.3. Po3icnaru 3a1a4i yaHsIM.
- 3i chopmoBaHOro MakeTy 3a1a4 oOpaTu MOTPiOHI 3a/1a4i, BUAUISIOUH iX ralOuKoIo.
- Y KOHTEKCTHOMY MEHIO BikHa 3adaui yuynsm oOpath KoMmaHny «Bimicmatu 3amadi

YUHAM).
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Puc. 4. Konmexcmue mento gikna 3adaui yunam, komanoa «Bioicnamu 3aoaui yunsamy.

- ¥V mianory 3adaui yunsm BBECTH Ha3BY aTecTallii (KO>KHA aTeCTallis Mae CBOIO Ha3BY, sKa
He moBTOproeThbes). [licns HatuckaHHS Ha KHONKY «Tak» — 3amadi BiANPaBIISIFOTHCS

YUHIO.

x|

BEEAiTE HazBY !

ITBMal

Hi |

Puc. 5. Hianoeose 6ixno 66edennsn nazsu amecmayii.

1.4. Otpumatu po3B’si3aHHS 3a/1a4.
-V BikHiI Cnucok yunie 00OpaTu y4HiB, BiJ] SKHX Tpeba OTPHUMATH PO3B’sI3aHHS 3aBJIaHb.

®ain BurnAa  Hasirauin By eEOGGER M IHCTPYMEHTH  flonoMora
Pesm » =i
Migpy4HuK MeHaTH
3apayHmk OTPMMATH POZ'A3aHHA

ONoOpHi KOHCNEKTH
AnrebpaivHi sagadi
FpagivHi nobyaosm
Ypokn

TemaTH4HI aTecTayii

E |7 In'a Knac Komn'totep Crary
sdjfhksdf nagir, ksu.ks,ua

Puc. 6. Komanoa Ynpaesninusa ypoxom-Ompumamu po3e’sa3anHs.

- OOparu xomaHnay Ynpaeninua ypoxom-Ompumamu po3e’sa3auHs. 3 SBUTHCSA J1aJOTOBE
BIKHO Bubepimv memy 0Jist OMPUMAHHSL.
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BribepiTb TeMmy An4 OTpHMAaHHA il
Temal ;I

Temal
TEMa1
TEMa1
TEMIZ2
TEMIZ2
TEMIZ -

Puc. 7. [lianozose 6ixno Bubepimo memy 0151 OMPUMAHHSL.

- OOparu temy 1 HatucHytH «OK». 3amaui OymyTts 30epekeHi B posauni «Temarmuni
aTecrarii.

WA Beroan Harapt  Ypenmenn yposod HCToyaeT . flonovord

mp.pymm;
JapaunmK
OnopHi KOHCNeKTH 3anava Ne2 4
Anrebpaiunl sapaul
Ipadiunl nobygoen
Ypoxu

TemaTwuni arecrayii

MpWUBECTH A0 CTEHAAPTHOMO BHUAY
-X (4-x-3)+3

Pozs'azysarn

“Temald Poag'asamHa
“Yuexs

=Yuens 8 wnacy
3anava 1.3 MovHeMO po3s’'A3yBaHKA

Sagava No2.4 -x-(4-x-3)+3

v U

L e Heswt\ortep Cratye ™ Fppross Ve sy

M e wst [P ot B EANGCS [

Puc. 8. Po3oin « Temamuuni amecmayiiy» 3 po36 a3aHHAMU 34044 YUHIE.

2. TecroBi 3aBpanusa

VYV II3 «Anrebpa, 8 kiacy MOJaHO TECTOBI 3aBJAaHHS 3 IIECTU TEeM, SIKI MPU3HAYEHI IS
KOHTPOJIIO 3HaHb yuHiB. KoXkHe TecToBe 3aB/1aHHs MOAAHE Y ABOX BapiaHTax

TecToBi 3aBIaHHA CKIIAAAIOTHCS 3 IEKUIBKOX TECTOBUX MUTaHb TPHOX PI3HUX PIBHIB.

PiBenp A: TectoBe mUTaHHSA 3 BIAMOBIJII0 — MPOCTUM BHOOPOM OJHOTO IMPABHIBHOIO
BapiaHTa BIJMOBIII.

PiBens b: TecroBe muTanHs 3 BIAMOBIIAIO — YKCIOM a0o (popmyrioro.

Pisenr B: TecroBe nuTanHs 3 BIANOBIIAI0 — XOJAOM pO3B’si3aHHS anreOpaiuHoi abo
rpagivHoi 3a/1a4i.

Jns Toro, 1100 nepeBipyuTH 3HAHHS YUHIB 3a JOMOMOI0I0 TECTOBUX 3aB/laHb, HOTPIOHO:

1. ChopmyBaru rpynu y4HiB, KOPUCTYIOUUCH 3aco0amu BikHa Cnucox yunie. Bikno Cnucox
V4Hi6 BIIKPUBAETHCS KOMaH 1010 Buensad/Cnucok yuHis.

2. Kopucryrwounch KOMaHnow /Jodamu mecmose 3a60anHs KOHTEKCTHOTO MEHIO BiKHA
Cnucoxk yunig, po3icaaTH YYHSIM BIITOBI/IHI BapiaHTH TECTOBHUX 3aBIaHb.

I C n'm Fnac Hosern somep CTaryr T rpmoess Hesg: wpoiy

SCToEE SaRAaEs MO 3 Teme OCH0ERE BNacTHEICTE Spoly. Jnsassrsm | slarnarn apodio L
Termoee sagasma ME2 3 Tems MHowstia i ainesaa apodis. MepeTE0DeHER DALOHESHD: BHDASE »
Termoee sagassa MOT 3 Tess KE3A0STHA KODES | HOND ERSCTMEOCTI 3
Termoee saga s HO< 3 Teme [TEDSTEOPSHHS B4DAGS, U0 MCTATE KEAAPETH KODHS »
L3
L3

Ternoee zaasasm NES 3 Teme KBaapaT pisrass
Termoee saga A MBS 3 Temes Pose'wSyEaH T 30454 33 ADNOMONH] SESSDETH DEHRHE. Teopems Biere

Puc. 9. Koumexcmne mento gikna Cnucok yunis
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3. [Ticas BUKOHAHHS TECTOBHUX 3aBJIaHb YUHSMHU OTPUMATH PE3YIbTATH.
3.1. V¥ BikHi Cnucok yunie 00paTu y4HiB, BiJl IKMX Tpeba OTpUMaTH PO3B’SI3aHHS 3aB/IaHb.
3.2. O6paru koMaHay Ynpasninus ypokom-Ompumamu po3e i3aHHs1.

| dafin  Burnaa  Hagirawin WA= R an e THCTOYMEHTH  donomora
Pem .4 =l
Migpy4HHK Mauath

3agadqHmk

OTPMMETH PO3'AZEHHA

OnopHi KOHCNEeKTH

Anre6paiqHi zaga4i
FpadiyHi nobyaosmn
Ypokm

Tematn4Hi atecTayii

= W In'A K nac KonnhoTen CTaTy
= sdjfhksdf nagir.ksu.ks,.ua  |¥ueHe npHe

Puc. 10. Buknux komanou mento Ynpaeninns ypokom-Ompumamu po3e i3aHHs.

3.3. 3’IBUTKCS A1aTIOTOBE BIKHO Bubepimos memy 0151 OmMpumMAanHsi.

BuOEpiTL TEMY ANA OTPMMaHHA

QCHOEHE BNACTHEICTE ApodYy, J0AaB&HHA | BiaHiMaHHA apobie, BapiaHT 1

|

Puc. 11. [lianocoee 6ikno Bubepimo memy 0nsi ompumanus

3.4. O6paru temy i HatucHyTd «OK». 3amaui OymyTp 30epeskeHi B po3mini «Po3B’s3aHHS

YUHIBY.

4. IlepeBipUTH BUKOHAHHS YYHSIMH TECTIB.

Pigenv A. TectoBe NMUTaHHSA 3 BIANOBIAIIO — NMPOCTUM BHUOOPOM OJHOTO MPABHIBHOTO
BapiaHTa BIJMOBIII.

[IpaBunbHICTG BIAMOBIAI 3aBAaHb pIBHSI A mepeBipseTbcs aBTOMAaTW4HO. IlpaBuibHa
BIJIMOB1/Ib B1AOOpaXaeThCsl 3€JICHUM KOJILOpoM. HenmpaBuibHa — 4epBOHUM.
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B A elipa B, Pubom secas seon enn
Oufn Bvvea teermie yrpmnhem spom e 4
o — Pioens A
Japaumms
Onopsi KoHEnexTH Tecmoe: sasdawxs NeT 3 memu: Ocrosxa enacmusicms dpoby.
KnreSpalad saassl Lodasanun | aldwinanns Spobia Bapianm |, Piseus A
Tpacivon noByaoen 3apava 1,
Ypokn 23° 1=
Poas’maanKA yusin -1
~0cHOBHA BARCTHRICTE APOSY. JOARBAHHA 1) 2_3
| slams Apobis. Bapt 1
-Yuoun 2)-1-23
~Yuewn B knacy 1
Ploews & 3—e
Piaews 6 23
Jagaus Mt 23
Iagaqa Ml 4) —
g3 M) 78
3agaua Ned 1
Zazaua Nl 5) :5'3'
Tecron! sapgannn
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Puc. 12. [lepegipka npasunvrocmi 6i0nosioi 3a60ams piers A

Pigens b: TectoBe muTaHHA 3 BIAMOBIIIO — YUCIOM a00 GOpMYIIOL0.

|4 Anrebpa 8. Poboue micue BuMTEnA

Mafin  BurnAas Haeirauis  ¥npaeniHHA ypokoM  IHCTPyMeHTH  Jomomora

mlE] ]
MiApyHHMK Pieers B
3apgadHMK
OnopHi KoHEneKTH Tecmosi 3asdanHs Ne1 3 memu: OcHosHa snacmusicme Opoby.
Anrebpaiuni 3agavi HodasanHs | s8idHiMaHHSA Opobis. Bapianm 1. PiseHb B
FpadivHi nobygoem 3agayva 1.
Ypoku CnpocTutn eupas: 9-k2-7-k™ 11
PozE'A2aHHA y4HIiB L - N
Y BignoBigb yuHs: 9-7 -k 9
=0CHOEHAa BNacTHBiCcTE gpoby.
AopaeaHHA i BigHiMaHHA gpobis.
BapiaHTt 1
=y
Hene 3apgava 2.
it P
Cnpoctutit BUpas:
Pisens b C3

Puc. 13. Ilepesipxa npasunvrocmi 6i0nogioi 3ae0ans piens b
VYuurens aHaizye BiIMOBIAb YUHS CAMOCTIHHO.

Pigenv B: TectoBe THTaHHS 3 BIAMOBIATI0O — XOJOM pO3B’si3aHHS anreOpaiunoi ado
rpadiyHoi 3aaa4i.
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10.

11.

12.

3anaua N21

BurkoHaTh Aaf
1 2
[Fﬁz \[,:]+(32-§ B-5 ‘F']
Pozg'azaru

Po3s'AzanHA

No4Memo poss’'A3yBaAHHA

1 2 1
4 ' - D L)
48 P [2+32 3 lE > \2

Puc. 14. Ilepesipxa npasunvHocmi 6i0nosioi 3a60ans pieHs B

Yuurenb caMOCTIHO aHaNi3ye pO3B’sI3aHHS YUHSI.
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UDC 510.6

STRUCTURE AND POSSIBILITIES OF PM «SOLVING ENVIRONMENT)
OF INTEGRATED PROGRAMMATIC ENVIRONMENT
MATHLOGIC V.2»

Scherbina O.V., Lvov M.S., Peschanenko V.S.
Kherson State University

This article presents the PM ‘Solving environment’ of integrated programmatic environment
Mathlogic v.2, (ML2) which was made within the framework of project of Terra Mathematica in the
Laboratory of Pedagogical Software Development and Implementation. The article describes the
structure of PM «Solving environment», exposes features of its functionality, and also technologies
and methods which were used for their realization.

Keywords: mathematical logic, utterance (proposition), predicate, logic of utterances (or
logic of propositions), quantifier.

Glossary

- Mathematical logic is a section of mathematics, studying proofs and questions of
grounds of mathematics. In obedience to determination of P.P.Poreckij, «mathematical logic is logic
on an object, mathematics on a method». In obedience to determination of N.A.Kondakov,
«mathematical logic — second, after traditional logic, stage in development of formal logic, applying
mathematical methods and special vehicle of characters and probing thought by calculations
(formalized languages).» This determination corresponds determination P.K.Kleene: mathematical
logic is «logic, developed by mathematical methods». Similarly A.A.Markov determines modern
logic «exact science, applying mathematical methods». All these determinations do not contradict,
but complement each other.

- An utterance (proposition) is a base concept of mathematical logic and formal logic. An
utterance is name affirmative narrative suggestion which formalizes some expression of an idea. An
utterance has an only one boolean value usually.

- A predicate (n-local) is a function with the area of values {0, 1} (or «Lie» and «Truthy),
certain on n of Cartesian degree of great number of M. Thus, each n elements of M it characterizes
either as «true» or as «false».

- A quantifier (from lat. quantum — how many) is the general name for boolean operations,
limiting the area of truth of some predicate. More frequent than all mention the quantifier of
generality (denotation: read: «for all.», «for any.» or «any.») and quantifier of existence
(denotation: read: «exists.» or will «be.»). In mathematical logic attribution of quantifier to the
formula is named fastening of quantifier.

- Logic of utterances (or logic of propositions) is a formal theory the basic object of which
the concept of logical utterance serves as. Logic of utterances is the simplest logic, maximally near
to human logic of the informal reasoning and known yet from times of antiquity.

- Logic of the first order (calculation of predicates) is a formal calculation, assuming
utterances relatively variable, fixed functions, and predicates. Extends logic of utterances. In same
queue is the special case of logic of higher order.

Raising of problem.

Improvement of efficiency of study of course of mathematical logic by the students of
universities, that it can be attained by the use of the dedicaded programmatic system of the
educational setting, which supports rozvyazannya of typical tasks of mathematical logic.

Architecture of project

In development of environment of Mathlogic v.2 was used architectural and technological
decisions constructions of the mathematical systems of the educational setting, developed before in
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a project Terra Mathematics. Technologies of character transformations and methods of computer
algebra are thus used.
ML2 is intended for support of course of logic and calculation of utterances and predicates.

Common modules

Speciic modules

Fig. 1. Architecture of project

Structure and possibilities of PM «Solving environment»

PM ,,Solving environment” is intended for the solving of tasks and demonstration of motion
of their solving. Tasks, solved by teacher, will be saved in the library of tasks. They can be included
in the complement of task book. Students can use PM « Solving environment » too.

Sotving environment

External modules

MathEchier

Fig. 2. The structure of PM «Solving environment » and it’s co-operating with other modules
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Agetre of grapesibers gl
Mgrhrs ol propositens

Ladeben

Arawr

., Flg 3. The window of “Solving environment”

In main part of window user solves the task. Field Task contains the condition of the task.
Field Solution of task contains the motion of solving of the task. Motion of solving of the task
consists of sequence of steps. The step of solving is executed by user with facilities of Guide. Field
Answer contains the answer of the task. If user has specified an answer, the solving is completed.

The purpose of the teacher is demonstration of methods of solving of task during
explanation of new material. For this purpose teacher has to:

1) To open PM «Solving environmenty.

2) To enter a necessary condition in the special window.

3) To solve a task

4) To save motion of solving in the library of tasks.

5) To add to the lesson this task from the library of tasks.

6) To save this lesson in a library.

Below we will consider the structure of main menu of PM «Environment Solving
environment ». Its basic elements are menus: File, View, Task, Solve, Guide and Help.

«File» menu:

1) Command «To Save a task».

This command opens the window of saving of task. To save motion of solving of tasks in
the Exercise book, it is necessary to select with a mouse the proper section of library and to push the
button YES or to create a new section. After that it will be necessary to enter the number of task in
the proper window and to push the button YES.

= . xﬂ

Loz bock
Naw there

w | Y |

Fig. 4. Saving task window
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1) Command «Print versiony.
By this command it is possible to look over a version for the printing of the chosen
document.
«View» menu:
1) A command «Guide» opens the window of PM «Guide.
2) A command «Extended guide».
3) At the choice of this command in Guide will be represented not only text but also
formula information about transformations.
4) Command «Auto scroll.
5) Every new step causes the automatic vertical scrolling of the field, which moves solving
steps upwards, here the overhead step hides for the high bound of the field.
6) Command «Step by step scroll».
Command sets the mode at which vertical scrolling of motion of solving of task in the field
Decision of task is carried out on the steps of decision.
Menu «Task» — a command «New task» opens submenu, with facilities of which user
chooses one of starldgr.(hj_ types of tasks the conditions of which can be entered from a keyboard.
[T T p—— e
sy Porpemtue ot s
rphsrrersiis Frepartin ceboos

Cirew oA ol boy |

1

1

{

{

1

1

r* -
{

1
=
[

Avywrr

Fig. 5. Menu “Task”

The choice of the one of possible types of tasks will open the New task window, facilities of
which a user enters a condition. Text part of task is entered in the field of text of condition. A
formula from which a solving begins with is entered in the field of formula of the task with facilities
of mathematical editor. To complete the input of condition — push the Apply button.

Tash rooubleon Irezart & formula into condition

Ta find the logical value of PL formula at given values of variables:

e _ Nkl |
Fig. 6. New task window
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Menu «Solve» the «Begin» command.

After the input of condition it will be represented in the field Task condition. To begin the
solving it is necessary to execute a «Begin» command. In the field Solution of task will appear the
first step of solving.

Menu «Help» contains the commands for opening the files which are intended for a help to
user.

The Solving environment supports the mode of rightness verification of the step of solving.
Thus the user marks in a logical formula a subformula, which he wants to transform and chooses in
Guide that transformation which it is necessary to execute. An Environment executes this
transformation (if it is applicable). Thus, an environment shuts out errors, giving the user to choose
motion of solving of task.

A chart, describing co-operation of the programmatic modules between itself at
implementation of transformations to PM «Solving environment», and also at verification of the
executed step, is resulted below:

Fig. 7. Co-operation of the programmatic modules

Structure of PM “Guide”

Possible transformations for a solving are presented in the structured kind in Guide. The

complete list of transformations is resulted below.

Algebra of propositions:

1) Replacement, substitution, values of boolean expressions (Rule of replacement, Rule of
Changing of Subexpression by Equivalent one, Rule of calculation of value, Rule of
calculation of truth table, Rules of calculation of SDNF (SKNF) on by truth table).

2) Rules of 0 and 1 (for conjunction, disjunction, negation, implication, equivalence,
Shaffer and Piers strokes).

3) Laws of algebra of propositions (1st law of reduction, De Morgan’s laws, laws of
idempotency).

4) Rules for Reductions of Logical Connectives (for conjunction, disjunction, negation,
implication, equivalence, addition mod 2, Shaffer and Piers strokes).

5) Laws of Polynomial Ring over Field of {0, 1}. (Gegalkin’s Polynomials) (associative
law for multiplication, associative law for addition mod 2, commutative law addition
mod 2, commutative law for multiplication, distributive law for multiplication and
addition, idempotency law, neutral and null elements laws for multiplication and
addition).
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Propositional calculus:

1) Determination of additional logical operations

2) Axioms

3) Theorems

4) Main rules of inference

5) Derivative rules of inference

6) Theorem of deduction

Algebra of predicates:

Rules of: replacement of an apparent variable; commutativity of quantifiers of generality
and existence; quantifier of generality and conjunction; quantifier of existence and disjunction; rules
of de Morgan.

Predicate calculus:

1-3. Axioms of CP

4. VXA(X) > A(t)

5. VX(A—>B) > (A— VxB)

6. Rules of inference: Modus ponens and rule of generalization.

Solving environment can be adjusted in accordance with the wish of user. Tuning consists in
the choice of signature and denotations of logical operations, and also in the choice of the logical
system.

Conclusions.

This programm environment allows to decide assigned problem in complete volume. It is
opened for a subsequent revision and perfection, exposes prospects on the future.
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IHbopmaUinHi TexHONOTril B OCBITI

YK 004.414.28

CIIPABOYHHK HHTETPUPOBAHHOMH CPE/IbI H3YYEHHUA KYPCA
AHATHTHYECKAA 'EOMETPHA JUIA BRICHINX YYEBHbIX
3ABEJEHUHU

SImrora B.A., Ilecuanenko B.C., JIbBoB M.C.
XepCcoHCKMH IoCcCyAapCTBEHHbIH YHUBEPCUTET

B macmoswein cmamve paccmompenvl CmpyKmypa U MEXHONO2UU  Peanu3ayuu
npocpammuoco Mmooy  «CHpagoyHuk» NpocpamMMHO20 Cpeocmea Y4eOHO20  HA3HAYeHUs
«Humezpuposannas cpeda uzyuenus Kypca «Ananumuueckasn I eomempusy Onsi 8bICUIUX YUEOHBIX
3a6edenull, komopas oOvlia pazpabomana no 0oeogopy ¢ MOH Yxkpaunvl 6 pamkax
20Cy0apcmeenHou  npoepammvl  «MHGDOpMAYUOHHO-KOMMYHUKAYUOHHbIE — MEXHONo2UU 8
obpazosanuu u nayke» 6 2007-2008 200y. Paccmompena apxumexkmypa u mexHoi02uu peaiu3ayuu
KaK npo2pammHo20 MoOYJisl 8 Yerom, makK u CNpasox Kak omoenbHulx 06vekmos. Ocoboe sHumanue
VOeneHo an2opummam 6bINOJIHEHUS CHPABOK, KOMOpble NO CYWecmey ucparom poib KOMAHO
noavzosamens IIM, ocywecmenarouux cUMB0IbHbIE NPeoOPA306anus — wia2u peuieHus y4eOHOll
3a0ayu No AHAIUMUYECKOU 2eoMempull.

Knitouesvie cnosa: Ilpocpammnvle cucmemvl yuyeOHO20 HASHAYEHUS, AHATUMUYECKAS
2eoMempus, CUMBOIbHbIe NPeobpaszo8anus, cucmema aneedpauyeckozo npoepammuposanusn AIIC,
Aplan, mamemamuyeckue 06vekmol, Mamemamuiecxkoe 0po.

Beenenue

CpenctBo  ywueOHoro HasHauenus «MHTerpupoBaHHas cpema HM3ydeHHs  Kypca
«AHanuTHyeckass ['eoMeTpus» Juid BBICIIMX Y4YEOHBIX 3aBEACHUI», SBIAETCS OAHUM U3 CEpUH
nporpaMmHbix mpoayktoB: («Tepm 7-9»[1], «MaremaTtudeckas joruka» [2], ...), pa3paboTaHHBIX
HWU undopMaOHHBIX TEXHOJOTHHA, JIabopaTopueil pa3padOTKW M BHEAPEHHS MEIarormyecKux
nporpaMmHbIx cpeacTB [3]. ABTopom uien 3Toi cepud, sBisercs JIbBoB M.C., UMEHHO UM ObLTH
IIPEJUI0KEHBI OCHOBHBIE KOHIEMIIUHU TI0 pa3paboTKe 3TON JIMHUM MPOrPAMMHBIX IPOJTYKTOB.

KiroueByto ponb npu OporpaMMUPOBAHHMM 3THX YYEOHBIX CpENICTB, ChIrpajla CHUCTEMa
anrebpandeckoro mporpamMupoBanusi APS[4]. Tlepeast Bepcust cucrtembl Oblia paspaboTaHa B
uHctutyre Kubepneruku um. B.M. I'mymkoBa HAH Vkpaunsl. Unes co3naHus cuctembl
MIPUHAUICKUT JTIOKTOPY (PU3MKO-MaTeMaTuuecKuxX Hayk, mpodeccopy, akaaemMuky JleTudeBckoMy
A.A. Tlocne mnosBnenus mnepBoil Bepcun APS Obula 4yacTU4HO mepepaboTaHa M yIaydllIeHa,
KaHauaToM ¢u3uKo-mMaTemMatuueckux Hayk Ilecuanenko B.C. B pesynbrare uero Obuid co3/laHbl
BTOpasi U TPEThsl BEPCHsl CUCTEMbI, HA OCHOBE KOTOPBIX OBUIM pa3paboTaHbl BBIIIE YINOMSIHYThIE
porpaMMHbIE TIPOIYKTHI [1,2].

CTpyKTypa cIpaBOYHHKA

CocraBHbIe YacTH

[IM «CnpaBo4yHHMK» TpeAcTaBisieT coboil Habop MeTooB ((PYHKIMI) pearn30BaHHBIX
CpPEeICTBaMHU CHUCTEMBI aireOpanueckoro mporpammupoBanus APS [5] — B si3bike Aplan (361K 3TO#
cucrembl). [IM mnpenHazHaueH Ui MOJACPKKM IOIIArOBOTO pEIICHHs 3adad M3  Kypca
aHAJIMTUYECKOW TEeOMETPUM B BBICHIMX Yy4eOHbIX 3aBeAcHUsX. ConepikaHue CIpPaBOYHHMKA
MpEeACTABISIET €000 Habop KOMaHJI (CIpaBOK), KaxkJaas W3 KOTOPHIX MpeJHA3HAueHa JJis
npeoOpa3oBaHus anredpanyeckoro BHIPaXEeHHUs, MPEACTABIAIONIEro yueOHyo 3a1auy. CrpaBouYHUK
COCTOUT U3 JIByX OCHOBHBIX pa3JeNiOB: pazjiell alredpanyeckux MnpeodpazoBaHUil (PaBHOCHIIbHBIE
anredpandeckue mpeoOpa3oBaHusl) U pa3/iell TEOMETPUUYECKUX MpeoOpazoBanmii. Kaxaplidi u3 3THX
pas3zesnos, B CBOIO ouyepeilb, CTPYKTYPUPOBAH Ha MOJpPA3/ieibl, B 3aBUCUMOCTH OT TUIOB OOBEKTOB
Ha/l KOTOPBIMH TIPOMCXOJAT NMpeoOpazoBaHMs M IJIEMEHTapHBIX 3a1ad. CTpyKTypa CHpaBOUYHHUKA
peanin3oBaHa B Buje xml-mokymenToB. Kaxkmgas Takoil JOKYMEHT OMNHMCHIBaeT HaboOp CIPaBoOK,
OTHOCSIIIUXCS K TOMY WJIM MHOMY THUIY npeoOpa3oBaHuil 00bekTOB. bonee moapoOHO cTpyKTypa
CIIpaBOYHUKA U Ki1acCH(UKaIHs CIIPaBOK OMHUCAHBI B [6].
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Puc 1. Cpeoa pewenus(l — ycnosue 3a0auu, 2 — cnpagounuk, 3 — xo0 peuieHus)

CnpaeoyHuK ;

Feomempuyeckas 4acmio Anzebpauyeckaayacms |
®  TOYKM W NpAMBbIE ® Yucna
* KpwuBeble BTOPOro NopAaaxa ® BbipaxKeHua
® Bextopa * YpaBHeHMA
®  OTPEe3Kku e HepaBeHCTBa

e Cucrembl

e MaTtpuupbl

Puc 1. Cmpyxmypa cnpagounuka

CrpyKTypa ClIpaBOK MpeACTaBICHA HUXKE

Mpedcmasnenue C
|

* xccl [ *.xcch n

TEOpUA .4.%., P
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Mamemamuueckoe 39po A
Crincok dyrkuvn(Obj) Ne dyskL KM - uiwi PYRKLLMM B. |
ma -- B
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Vimg dyrkuvn = Teno yHkuny B

Puc 2. Cmpyxmypa cnpaexu

176



CnpaBOYHUK MHTETPUPOBAHHOM cpeAbl M3YYEeHUA Kypca aHanIMTu4ecKasi reoMeTpus ...

Kaxnas crpaBka mpeicTaBisier co00i OOBEKT, COCTOALINM M3 2-X CIIOEB: MPEICTaBICHUS
(cnmoii uHTep(elica momp3oBaTess), MaTeMaTudeckoe Aapo (MOIYJb, BBIMOJHSIOUIMNA (YHKIUU
BBITIOJIHEHUS, XPaHEHUS AJITOPUTMOB HAITMCAHHBIX Ha s13bIKe Aplan).

IIpencraBienne.

OTOT NMPOMEXKYTOUHBIA CIIOM OTBEYaeT 3a B3auMozeicTBue nojb3oBarens ¢ [IM «Cpena
peLeHus» — IPOrpaMMHBIM MOIYlb «HTErpupOBaHHOM Cpezbl H3ydeHUs Kypca «AHaIuTHYeCKast
I'eomerpus» A7 BBICHIMX Y4EOHBIX 3aBEJCHHMN, OTBEYAIOIIMH 3a MPAaBUIBHOCTh M COXPAHHOCTH
Xofa pemienus 3anaud. OCHOBHOM cocTaBisitonei «Cpenbl pereHusy», saBusercs «CrpaBOuYHUK.
Croit nmpezncrasisier co6oit Habop XML-10KyMEHTOB, B KOTOPBIX OMHMCaHbl (PYHKIIMOHAIBHOCTH
KaX/10i1 TaHHOM cnpaBku. Bce crpaBku pas3zieneHbl Ha ONpeesCHHbIE IPYIIbl, B 3aBUCUMOCTH OT
00BEKTOB, HaJl KOTOPBIMH MPOUCXOAST NTpeoOpa3zoBaHus (UHUCIIA, YpAaBHEHMS, HEPABEHCTBA, TOUKU U
npsMmble U T.4. (puc. 2)). IlockonabKy mporpamMma HOJJAEPKUBACT MHOTOA3BIYHOCTb, IOSBUIACH
HEOO0XOAUMOCTh OTJENIUTh TEKCTOBYIO MH(pOpMAIHIO OT (OPMYIBHOI B cripaBke. B cBsizu ¢ 3TUM
KaXK/1asi Tpynmna crupaBok pasjneneHa Ha 2 XML daiina, 00beIMHEHHBIX MEXKIY COO0H ¢ TOMOIIBIO
YHUKQJIbHBIX KJIIOUeH, Ha3biBaeMbIX guide.xccl daitn (madopmaIus o crpaBKe) COICPIKHT:

1. Hwms cipaBku, XapakTepusyrollee ee IpegHa3HaueHHe.

2. Tekct, KoTopwlii oToOpaxaercss B mose Cpeabl peleHUs IO0cCie MPaBUIBHOTO

BBITTOJIHEHUSI CITPABKH, TIepes €¢ POPMYIBbHBIM PE3YyIbTaTOM.

3. Hudopmanust o ToM, KaK BBIIIOJIHUATE TaHHYIO CIIPABKY.

4. Marematnyeckoe 0OBbSICHEHHE M0 JAaHHOM CIpaBKe.

xcch ¢aiin (HacTpoMKM) COEPIKUT:

1. Homep (ID) Aplan ¢yHKIMH, KOTOpBIA CBSI3bIBACT MPECTABICHUE CIPAaBKU C CaMoOu

CIPABKOIl B MaTEMaTHYECKOM sJIpe

2. ®opmyna (popMyIbl), 9TO BUIUT MOIB30BATENb, U KOTOPHIE XaPaKTEPU3YIOT CIIPABKY

3. Hactpoiiku (1 — na, 0 — HeT)

- byner nu nonb3oBarenb BBOAUTH KAKHE-TO JAaHHBIE NEpe] BHIIOJIHEHUEM CIPABKU
(HampuMep, IpHU 3JIEMEHTapHOM HpeoOpa3oBaHUM MATPULIBI HY)XKHO IepelaBaTh
K03 puureHT npeoOpa3oBaHUs, MPU MOSBIEHUM HOBOM TOYKM (HAWTH CpEIUHY
OTpe3Ka U T.J.) Hy’KHO BBOJUTb UMsI TOUKH U T.J.)

- IlepenmaBath 7 B cmpaBKy, KpOME BBIJICJICHHOW YacTH BBIPAKEHUS, BBIPAKCHHE
nenukoM (HeoOxonmumo nnst pas3ioxeHHs! ONpeAenuTeNs MaTpuilbl 1o ¢Gopmyie,
npeoOpa30BaHuUs MEPECTAaHOBKH CTPOK (CTOIOIIOB) MAaTPUIIBI U T.1.)

- HyxHo 11 nonp3oBarteo BEIOUpaTh 0J1HY U3 GopMyI (eciau pOpMyIT HECKOIBKO)

Nmenno Habop 3tux XML daiinos u coctaBnseT co0oil cripaBoOvHUK.

MaremaTuyeckoe siApo

OTOT 0 OTBEYAET 3a Bce MaTeMaruyeckue npeoOpa3zoBaHusi. OH MOJTHOCTHIO HAMCaH Ha
a3blke Aplan mporpamMHoil cuctembl APS. Marematudeckoe spo INpejcTaBisieT cob0oit Habop
GyHKUIUH, pa3/ieNeHHbIX Mo (aiinaM B 3aBUCUMOCTH OT apryMEHTOB, HaJ KOTOPBIMU MPOUCXOAST
npeoOpa3oBanus. CyliecTByeT 0OMH KOPHEBOI (paiii KOTOPHIH MOAKIIIOYAET K cebe Bce OCTalbHbIE,
B HEM COJEp’KUTCS CTpyKTypa (obj), oHa mpencrtaBiseT u3 cels cBoeoOpa3HbIil ciioBapb (Ne
crpaBku (MMEHHO MO HEMY HJET CBSI3b C «IIPEICTaBICHUEM», depe3 xcch daiin): ums QyHKImH
(puc. 3)), rae kaxablii 00BEKT UMEET CBOM YHUKAIBHBIN Kitou. KiTt0o4oM B JaHHOM cilydae sIBJIsSI€TCS
HOMep (PYHKIMH, a B KadyecTBE 00bEKTa BhICTyNaeT uMs (yHKIMU. FIMEHHO Ha OCHOBE 3TOro (aitna
crpoutcst kinyook. Kiybok — 3T10o (aiin ¢ pacmmpenuem *.clew, KoTopslii reHepupyercs cpeaoi
APS a5 mocneayromero ero MCIojb30BaHUA B MPOTPAMMHBIX MPOIYKTaX, 3TOT (aili sBiseTcs
(U3NIECKUM TIPEACTABICHAEM MaTEMAaTHIECKOTO S/Ipa.

Hcnonb3oBanne cnipaBok

Kaxnas cnpaBka ompezessieT HEKOTOPOE CHMBOJIBHOE NpeoOpa3oBaHME JaHHBIX. B aTom
npeoOpa3oBaHUU MOKHO BBIICIUTH apryMEHThl W pe3yibTar. Kaxayro chpaBKy XapakTepu3yer
bopmyna (MM MHOXKECTBO (hOpMYIT), KOTOpast ONPENEISIeTCs CIEAYIOINUM 00pa3oM

H,..H =G um H,,..,.H &G

Hi — apryments, G — pe3ynbrar. CrnpaBka MOXeT OBbITh KaK OJHOHAIIPAaBICHHOH, TaK H
JBYHAIIpaBJIEHHON. JTO 03HA4aeT, YTO PE3yJbTaT MOXKET CTaTh apIr'yMEHTOM IIPU CIEAYIOLIEM €€
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BBI30BE (B ATOM Cllyyae CIpaBKa MPOBOIUT OOpaTHBIC MpeoOpazoBaHMs). APryMEHTOM CIpPaBKU
MOXET ObITh (hopMysa, 4acTh (HOPMYIBI, MHOXKECTBO (OPMYNT WIH OOBEKT, UMEIOUMA nMsi. B
MOCTIETHEM CIIydae BMECTO CaMOro OOBEKTa MOXKHO HCIIONb30BaTh €ro MMs, MOCKOJBbKY HMs
0o0BbEKTa SBJISETCS €ro HIACHTHU(PHUKATOPOM, YHUKAIBHBIM KIIOYOM B CIOBape BCeX OOBEKTOB.
CrnoBapp peanu3zoBaH ¢ wucnojb3oBaHueM Oubmmorekn STL kak  STL-otoOpaxkenwue,
UMHTErpupoBaHHoe B cuctemy APS. DTOT ciioBapb CylIecTBYET Ha MPOTSHKEHUH KU3HU KIyOKa, a
mocjae Havajga HOBOW 3ahayd OH oummiaercs). VMs kaxaoro oObeKTa OMpPENesieHO B CTPOrOM
CHHTAKCHCE, COTJIACOBAHHOM C TPEOOBAaHUSIMU NIPEAMETHON 001aCTH:
- Touku — onHa 3arnaBHas OykBa (71100 3ariaBHas OyKBa ¢ HHIEKCOM)
- Ilpsmas — ogHa cTpovHas OykBa (Jiubo cTpouHas OyKBa ¢ HHACKCOM)
- Marpuna — oiHa 3arnaBHas OykBa (1100 3arjiaBHast OyKBa ¢ HHJIEKCOM)
- Omnpenenurens — ofHa 3aryiaBHas OykBa (JInOo 3aryiaBHast OyKBa ¢ HHIACKCOM)
- Bektop — omna crtpounas OykBa, JMOO JBe 3arjaBHbIC (3arJlaBHBIE C WHAEKCOM)
(KOOpAMHATHI HAaYaIa ¥ KOHIA BEKTOPA)
- HampaBnennslit oTpe30k — JBe 3arjiaBHble OYKBHI (3arjaBHble C HHIEKCOM) (KOOPIAUHATHI
Hayaja M KOHIIa OTpe3Ka)
B popmynax nomyckaeTcs ucnonb3oBaHUe U Nepenaya uMeH. Hanmpumep, BeIpakeHHe:

ay 8 gfba Bo)_ [@i+by a+b,
a21 a22 bZl b22 a‘21 + b21 a‘22 + b22

JOIYCTUMO 3aMEHUTh Ha!
A+B=C
OTO CyIIECTBEHHO COKpAIIAeT 3aluCh BbIpaK€HUs U 00JIer4aeT ero BOCIPUITHE M0JIb30BaTENIEM.
OnpeneneHHbI TUI CIPaBOK, PACCUMTAHHBIX HA BBINOJHEHHUS HEKOTOPOM OuHapHOM
orepanuu (HampuMep, CyMMa MaTpHII), MOKET B Ka4eCTBE apryMEHTOB IPUHUMATh KaK BBIPAKEHHE
LENUKOM, (Harnpumep, nepenada A+B HeoOxonnma, Korna Mbl paboTaeM ¢ 0JJHON (GOPMYIIOif), TaK U
yacteid BelpakeHus (A, B xorma A u B — cyrh onepaHapl OTIeNbHBIX BbIpaxeHuil). Takas
BO3MOKHOCTb CYIIIECTBEHHO pacliupsieT (yHKIHOHAJIBHOCTh CIPAaBOYHHMKA M O0JIeryaeT perieHus
MOJIb30BaTEIEM 3aj1au.
AJITOPUTM BBITIOJTHEHUS CTIPABKHU

3arpyska C.P.
Cpeda pewenus Py
—_—
1 Aznnbie {(nonbzoeaTeNb EBARARET 43CTD 3arpyskaclew
nonaL. | BIp WAK Ebp yeMKom) baiina
.v\._—’
Ecnu Hy#HO BbibUpaeT 0gHY 13 .
y: paaT 0gHY U3 HopMmy) pastop el
HamumaeT KHONKY EDINOAHUTS {2CH1 HYRHD
BEOAUT AaHHbIE )
Mepedaya 0arRbIX: Bri508 CrRpasKky
Bbige. nem 4acTy, sce Boi308 (hyHKULL cOm
{2cnu B HacToMKaX CTOUT €BCA GOpMYyaY ), HoMep ofsekma execEunc ¢
Popmyast (2cnn cnpasky NPEACTIEARKT HECKOIDKO nepedaramy danHbIMu Ne
DOPMYA ¥ NONDIOEST2/NI0 HYHHO BHIDPITD OAHY U3 HUX), ymsuuy 83amoiic xml
ae nem gai {ecnu Takue ecn) {
EXTERNFUNCS=objf 3ameHa umeHu BbinonHeHue Tena
Ne dyHKUMK: Ma QYHKLEWY DyHKUMM e DYHKUMM C
5 TEAOM nepeaaHHBIMK
AapameTpamm

ObpaboTka NONYHEHHOIO pe3yAbTaTa l J

Puc 3. Beinonnenue cnpasku
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CnpaBOYHUK MHTETPUPOBAHHOM cpeAbl M3YYEeHUA Kypca aHanIMTu4ecKasi reoMeTpus ...

[Tpu 3arpyske IIM «Cpena perieHus» co3maercss 3K3eMIUp (Ha30BEM ero _aps) Kiacca
CApsExecutorClass mim CApsComponentClass, B 3aBHCHMOCTH OT IMOAKIIOYEHOTO cOmM 00bEKTa.

Janee mpoucxonut BbI30B Meroda Construct obbekTa _aps, B KauecTBE apryMeHTa emy
nepeaaeTcsi abCOMOTHBIN MyTh Onbmroreku apsm.dll.

[Tocne storo maremaruyeckoe siapo uHHIMamu3upyercs merogoM InitClew, B kauecTBe
apryMeHTra emy nepezgaercst ctpoka Buza "-1 ap/basis.clew", rae 1 o3navaer «3arpy3utb», a BTOopas
4acTh — OTHOCUTENBbHBIN (K apsm.dll) myTs k MaTemMaTH4YeCKOMY SIPY.

Hanee mpoucxoaut obpaborka xml (aitioB u co3maercss rpaduyecKkoe MpeacTaBiICHUE
CIPaBOYHHKA.

[Tocne 3arpy3ku IIM «Cpena peuieHus» MOJIb30BaTENb PEIIAET OMPEICIICHYIO Y4eOHYIO
3a/1auy, COCTaBJICHYI0O UM caMuUM Wid BeIOpaHHYI0 U3 [IM «Bagaunuk» (IIM «3amauyHuk» XpaHuT
3apaHee COCTaBJICHbIE 3ajaud). PelleHne NPOUCXOAUT CIEAYIOUIMM 00pa3oM: I0JIb30BaTEhb
BBIJIETISICT HECKOJBKO BBIPAXKEHH, BHIPAXKEHUE WIIM €r0 YacTh 3aTeM BBI3BIBAET CIPABKY, KOTOpas
npeodpaxaetr Gopmyny (popmysbl) COOTBETCTBEHHO CBOMMY Ha3HaueHuto. [Ipoliecc mpumeHeHus
CIPaBKH MOBTOPSIETCS 10 TEX MOP, [TOKa MOTYyYEHOE MOJIb30BATEIEM BhIPAXKEHHE HE CTAHET OTBETOM
3a/1a4H.

PacMoTpum oTIeNbHO MpoIiece BHIOTHEHHS CIIPABKH.

[Tocne BblAeNneHUs] BBIPAKEHUS WM HECKOJBKUX BBIPAXKCHHI MOJB30BaTeIb BHIOMpAET B
CIPAaBOYHHKE HY)KHYIO €My CIIPaBKY.

CrpaBka MOXET MPEACTaBIATCS KaKk OAHOW (OpPMYJION, TaK U HECKOJIbKUMHU (HAIpUMep
pemuTh KBagpatHoe ypaBHeHue npu D>0, D<0, D=0), Bo BTOpoM ciyuyae Ha MOJIb30BaTEINA
JIO)KUTCSL OTBETCTBEHOCTh 3a BBIOOp (OpMyNbl KOTOpas XapakTepu3yeT HYXKHOE eMy
npeoOpa3oBaHue.

Jlanee monb3oBaTens HAKUMAET KHONIKY «BBIMOJIHUTH» VIHOTa, €Clii HYKHO Mepeaarh elie
4TO-TO (OTHOUICHHE B Ui JIEJCHHs OTpe3Ka W T.I.), MOSABISETCS OKHO C BBOJA JOIMOJHUTEIbHBIX
JAHHBIX.

[Tocne BBOJA NaHHBIX, (pOpMHUpYETCS CTpOKa — apryMEHT KOTOpod OyneT mepedaBaThCs B
Aplan-¢yukiuio. Ctpoka cTpoTcs cieayommM obpasom (puc. 4): «swvloenenas noivzosamenem
uacmey + «,» + «6ca opmynay (eciu B «HACTOMKaxX» CTOUT «BCs (popmynan) + «,» + «Homep
@opmynvr» (ecau CHpaBKY NMPEICTaBIAIOT HECKOJIBKO (POPMYN M IMOJB30BATEII0 HY)KHO BHIOpaTh
OJIHY U3 HUX) +«,» + «86edenHble nob3ogamenem OaHuviey (eCIu TaKhe eCTh).

N3 xml-¢aitna BblOupaeTcss HOMEp CHpaBKM M BBI3BIBACTCA METOJ OOBEKTa _aps
execFunc(argl, arg2, arg3), 20e argl — crpoka yrnomsiHyTas Beiiie, arg2 — aomep Aplan-gpyuxipm
(B3aThIN 13 Xcch daiina), arg3 — pe3ysbTar BRITOJHEHUS QYHKIIMH (3TOT apryMEHT MepeIaeTcs 1Mo
CCBUIKE).

Ota QyHKIHS BBI3BIBAET KIIYOOK, KOTOpPbIN oOpabarbiBaeTcs cnenuanbHbiMu dll daitnamu.
KiyOoxk cTpouTcst Ha ocHOBe *.ap (Qailyia, B KOTOPOM XpaHUTCS KOJ IPOrpaMMBbl Ha s3bike Aplan.

Otor (daitnm comepxkuT B cebe HaOop (YHKIUN, BBITOJHAIONIMX COOTBETCTBYIOIINE
npeoOpas3oBanusi, cremuansHol CcTpykTypel EXTERNFUNCS, koTtopast sBisieTcst cioBapem,
(kakzas 3amMch COCTOUT M3 JIBYX IMOJIEH KII0oYa — HOMEp (PYHKIMH, 0ObEKTa COOTBETCTBYIOIIEMY
KIIIOUY — UMSI QYHKIIMH).

Ha cnenyromem mare npoucxomut nouck B EXTERNFUNCS ¢yukiuu no Homepy (arg2),
MOCJI€ Yero Mo UMeHU (PYHKIMU MPOMCXOAUT BbI30B €€ Tejla ¢ apryMeHToM argl.

Hanee aprymenTt argl mo oTMeTKaM OOBEKTOB, OMHCHIBAEMBIX MMEHAMH, apHOCTIMH U
npuopureramu, (Harpumep +,-,&...), Ipeodpa3yeTcs B JEpeBo.

BrimonHenne ¢yHKIMHM peann30BaHO KaK MEPENnuChbIBaHUE U JTaHHOTO JI€pEBa, U JIEPEBBHEB,
CO3JIAaHHBIX 33 BpeMs XHU3HH (QYHKIMH W KIyOKka. Bpems >Ku3HU (QYHKIMU — OT TOYKM BXOJAa B
(GyHKIHIO, 10 clloBa return, BpeMst )KU3HU KITyOKa — oT 3ammycka «Cpe/ibl pelieHus» 10 €€ 3aKpbITHSI.

[Tocne BrImonHEeHNs (PyHKIKMK BO3BpAIlla€Mblil pe3ysbTaT 3aluChIBaeTCS B arg3.

BriBoabl

Texnonoruss XML — ouyeHb ynoOHOE CPEICTBO YNPSA0UYEHOTO XPAaHEHHS HEPAPXUUYECKHUX
naHHbIX. OHa TOIXOAMT JUTS XPAaHEHUs OMUCAHWHU crpaBoK. OTMETHM TOJOXHUTEIHHBIE CTOPOHBI
TexHoJoruu XML:
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- HEePapXUYHOCTH JaHHBIX,

- yAOOHBIN JOCTYI K pa3HbIM YacCTSM JaHHBIX,

- JIETKOCTb A0OaBIICHHUSI, yIAJICHUS U U3MEHUS 3aInCei.

Cpenu HEeraTUBHBIX CTOPOH MOYKHO OTMETUTb:

- CJIO)HOCTb U3MEHHUSI CTPYKTYPbI XpPaHEHHUS JTAHHBIX

- CIIO)KHOCTb HAaXOXJEHUS OHIMOOK B OMUCAaHUHM CHPAaBOK (MOPOM 3TO MPUBOAUT K

HEPabOTOCTIOCOOHOCTH IIETIOTO pa3/iena)

Kak Ob110 yrOMSIHYTO BBIIIE, MaTeMaTHYeCKOe SAPO HAMUCaHO Ha si3bike Aplan cuctemsl
anreOpandeckoro nporpamupoBanusi APS. APS sBnsiercs ymoOHBIM CpeACTBOM HHTEPIPETALUU
QJIITOPUTMOB, KOTOpbIE IOCTPOCHBI Ha MPEoOpa3OBaHMS CUMBOJIbHBIX BbIpakeHUil. Ecim ke
QITOPUTMBl TPEJHA3HAYEHbl JUIsI YMCIEHHBIX pacueroB, Jydllle Hcnoiab3oBaTh C++, C#..
Ocobenoctpio APS sBisieTcss HCIONB30BAHHE TEXHOJOTUU TMEPENUChIBAaHUM, pealn30BaHHBIX B
BUJIE «IIEPEMUCHIBAIONICH» MamuHbL. [IporpamMmmucT 3amaer HaOOp mpaBui (CHCTEMY MPaBHII
MEepeNnuChIBaHUs) BHJA: wWabIOH = 6blpadiceHue, TAe WAaOIOH — JI€peBO OIpeAeseHOe
MOJIb30BaTEJIeM, a BbIpaKeHHE — (OopMysa, Ha KOTOPYIO 3aMEHSIOTCS MOJBBIPAKEHUS, KOTOpBIC
ompezensieMple 1mabnoHoM. [IporpaMMHCT MOXKET HCIOJNIB30BaTh JIMOO CTaHAAPTHYIO, WIIU
COOCTBEHHHYIO CTPATETHIO 00X0/1a JIepeBa BHIPAKCHHIS H IPUMEHEHHS K €T0 MOIICPEBBSIM CHCTEMBI
MIPaBUJI TIEPETIUCHIBAaHUSI.

Hwxe npuBenena cpaBHHUTENbHASI XapaKTEPUCTUKA MHTEPIIPETAllMK aaroputMoB Ha APS u
IOpyrux riardopmax.

Tabmuma Nel
CpasnumenbHas xapakmepucmuka 8pemeHy Hanucanus npocpamm
Bpewms 3aTpayeHoe Ha | KomnuecTBo cTpok Kona
Anroputm HanucaHus Koja (MHH. )

APS C++, JAVA | APS C++, JAVA
Brrancnenue 50 30 20 20
OTIPEACITUTEISI MATPHIIBI
Paznoxenune 50 80 25 40
OTIpEeACTUTENS
Haxoxaenune 600 800 478 800

KaHOHMYECKOH  (OpMBbI
KpUBOH 2-TO mopsiaka
Crnosxenune matpuil 30 10 26 13

Jlerko BunmeTh, uTo APS CylmecTBEHHO BBIMTPBIBAET, Ha Kjacce 3aJad, CBS3aHHBIX C
npeoOpa3oBaHUEM BBIPAKEHMS, a HE C BbIUMCIAEM UX 3HaueHMH. Hanpumep, 3aaua BbIUMCIEHUS
OTIPENICNIUTENSI  SIBIISIETCS  3aJadyell MMIIEpaTHMBHOTO TporpamupoBanus. HaoOGopor, 3amaua
HaXO0XKJICHUS KaHOHMYECKOU (hOpMBI KpUBOM — 3TO 3a7aua npeoOpa3oBanus popmyisl. [Iporpammsl
Ha C-TIOJOOHBIX f3BIKAX HA ASTOT MPOIECC TPATAT JOCTATOYHO MHOTO BPEMEHH, IMOCKOJIBKY
HeoOXxoanMa pa3paboTka mapcepa Boipaxkenus. Ha APS 3to 310 nenaercs nocratoyno jierko. T.o.
ucnoinbs3oBanue AIIC i ykazaHHOTO Kiacca CylecTBEHHO 00JeryaeT padoTy NporpaMMHCTa.

[Tpu peanuzanuu anropuTMa CIOXKEHHs MaTpULl Hpourpaia He cucrema APS a mpuHsTOe
apXEeTeKTypHOE pelIeHHe, MAaTPUIBI TNPHUIIIOCh MPEACTacisITh B  BHIE CTPOK  THIIA
‘Matrix(A,r(1,2,3),r(4,5,6),1(4,5,6))°. IloaTomy mnpumuiock mnucarb (QYHKIUIO Ipeodpa3zoBaHus
CTPOKH B TUHAMUYECKHAN MACHB.

[TonoxutenpHbIE CTOPOHBI HCTOIB30BaHus APS:

- JlerkocTp n3ydeHus sbIKA.

- BeicTpas peanu3zaius anropuTMoB.

- Kopx nerxo moHnMats mporpaMMHUCTy, KOTOPBIH BUIUT €TO BIIEPBHIE.
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CnpaBOYHUK MHTETPUPOBAHHOM cpeAbl M3YYEeHUA Kypca aHanIMTu4ecKasi reoMeTpus ...

el NS

- Bo3moxHOCTH W3MEHEHHS KOJa MPOTrpamMMbl HEMOCPEACTBEHHO BO BpeMs ee
BBITTOJIHECHHUSI.

- B03M0KHOCTEL UCIIOIB30BAaHUS CTAaHJAPTHBIX U KCBOUX) CTpaTeI‘I/Iﬁ 06XOI[OB ACPCBLCB.

- Cucrema JI0CTaTOYHO YCTOWYHBA, JIaXKe TPU HAXOXKICHHH OIMHMOOK MPOIOIDKACT CBOKO
pabory

K oTpumarebHbIM CTOPOHAM MOKHO OTHECTH:

- JlerkocTh NOMYyIIEHUS TAKUX OMIMOOK, KaK OTCYTCTBHUE «(», <,», «»...

- CHoXHOCTh OTJIQJIKH JITOPUTMOB, 3aKIIFOYACTCS B TOM, YTO MPU TPACCHPOBKE CHUCTEMBI
mpaBuJl MEPCHUCBIBAHUA MMPUXOAUTCA MPOCMATPHUBATL KAXAYIO MONBITKY NMPHUMCHCHUA
npaBuIIa.

CITHCOK UCIIO/IB30BAHHBIX HCTOYHHKOB

[http://www.kspu.edu/About/Downloads/LabRVPPZ/Term.htm].
[http://www.kspu.edu/About/Downloads/LabRVPPZ/Term.htm].
[http://kspu.edu/about/Institutes.aspx?12=96]

[lecuanenko B.C. Po3mmpeHHsI cTaHZapTHUX MOIYJIB CHCTEMH alreOpaidHOro IMporpaMyBaHHS
APS 1151 BUKOPHUCTaHHSI Y CHCTEMax HaBYaJbHOTO mpusHaueHHs // HaykoBwuii wacormmc HITY imeni
M.IL. J[lparomanoBa Cepis No2. Komir'toTepHO-Opi€HTOBaHI cHCTeMH HaBuaHHS: 30. HayK.
[p./Penkon. — K.:HITY im.M.I1.Iparomanosa, — Ne3 (10), 2005. — C.206-215.

JIeBoB M.C. OcHOBHI TpuHIMIHN MOOYIOBH IMEAAaroriyHMX MPOTPaMHHUX 3acO0iB MiATPUMKH
NpPaKTHYHUX 3aHATH Y TIPaBIsiFoui cuctemu i Maiusu. 1:.68-74. (2008).

JIsBoB M.C. [IpoekTyBaHHS JOTIYHOTO BUBOIY SK IIOKPOKOBOTO PO3B’sI3aHHS 3a7ad B MATEMaTHIHUAX
CHCTEMax HaBYAJIBHOTO MPHU3HAYECHHS. YTpasistoui cucremu i mamuau. — 6:(70-75 (2006).

JIeBoB M.C., CmiBakoBchkuii O.B. MeToan NpOEKTyBaHHS CHUCTEM KOMIT IOTEPHOI MiJTPUMKH
MaTeMaTHYHOI OCBiTH MaTtemMaTnyHi Mojeni i cydacHi iHpopmariitai Texaonorii: 36. Hayk. nmp./HAH
VYkpainu. — Kuis, 1998. — C.101-111

[Necuanenko B.C. Buxopucranus cucremu ajiredpaiunoro nporpamyBanHs AIIC mns moOymosu
CHCTEM IMiATPUMKH BUKITAIaHHs alreOpH y Ko, Ypasistodi cuctemu i Mammau. 4: 86-94 (2006)
[lecuanenko B.C. AnroputMu TiATPUMKH KPOKY PO3B’si3aHHs anreOpaiuHuX 3ajqad y MIKITbHINA
cucteMi koM toTepHoi anredpu TepM. Yrpasistodi cuctemu i mammau. 1: 61-68 (2007)
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IHopMaLinHi TexHonorii B OCBITI

VJIK 004.415.53

CHCTEMA ABTOMATH30BAHOI'O TECTYBAHHS OJIMITIAJHHUX
34/TAY9 UNIVERSAL OLYMP CHECKER V.1.1

Auexkceiuyk I.B.
XepcoHCbKM 1ep:KABHUH YHiBEpCHTET

Cmamms npuce’siuena npobiemi cmMOpeHHs CUCeMU ABMOMAMU308AH020 MeCMYBAHHS
onimniaonux saoau. lonosna mema OawHOi 00NOBIOI — NOOLIUMUCS 00CBIOOM 6 pOo3pobyi ma
BNPOBAOIHCEHHT NPOSPAMHUX 3ACO0I8 OJIsl ABMOMANUYHO20 OYIHIOBAHHL.

Knwwuosi cnoea: asmomamuzayis, mecmysants, o1imMniaod, npoepamyB8aHHs..

BCTYII

IlepeBarn aBTOMAaTH30BAaHOI0 TeCTYBaHHS OJIiIMIiaHUX 33724

TpamuuiiiHo mepeBipka pO3B’sA3KIB OMIMOIAAHMX 3a/Jad 3 MpOrpaMyBaHHS IPOBOIMIIACH
BPYYHY, ajie¢ Ha ChOTOJHIIIHINA JACHb I TEXHOJOTis Oe3HaIIHO 3acTapiia — KUIbKICTh JaHMX, IO
00poOTIOEThCS, Ta X CKJIATHICTh HEMMOBIPHO 3pOCia, 1 HE € MOXJIMBUM OOpOOHUTH Pe3yabTaTH
OJTHIEIO JTIOJJUHOI0, B CBOKO YEPT'y YTPUMYBATH IITAT NMEPEBIPAIOUNX HE € JOIUIBHAM 3 €KOHOMIYHOT
TOYKH 30Dy, TakoK Tpeba mam’sTaTH IO JIIOJAMHA 3/aTHA MOMIUIUTUCS, @ YYACHUKH OJIMIiaau
OUTBII 32 BCE I[IHATH HEYNEPEIKEHICTh Ta MPAaBUIBHICTH Pe3ysbTaTiB. CIUHUM BHXOJIOM 3 JaHOI
cutyanii Oynma © aBToMaruzamis mepeBipku. Lleit 3axing rapantyBaB Ou JBOCTOPOHHIN 3HCK:
opraHizaTopy Majgu 0 3MOTYy ONEpaTHMBHO OTPHMATH pealbHHUU piBeHb 3HaHb y4HIB 10-11 xmacis,
npoBecTu mpodopieHTaliiny poOOTy 1 3a0XOTUTH 1O BCTYNY B YHIBEPCUTET; B CBOIO 4Yepry,
YYaCHHKH — NPUHHATH y4acTb B OJIIMIiai, IPOpEKIaMyBaTH CBii HaBYAJIbHHUU 3aKjaj, Biapasy
OTPUMATH PE3yJbTATH Ta BU3HAYUTH HANCHIBHIIIOTO.

Otxe, 10 mpoBereHHA XepcoHChKoi oOmacHoi omimmiagu 2008 poky, B «Jlabopatopii
IHTETpOBaHMX CEpPEeJOBUILl HaBYaHHA» XepPCOHChKOro JlepxaBHoro YHiBepcuTeTy Oyjao MPUHHATO
pilIEHHS PO HAIMMCAHHS TaKOI CHCTEMH.

Oco01uBOCTI BUKOPHUCTAHHA CHCTEMH

[IpoanamizyBaBimin (QyHKIIIOHAJIBHICT, 10 Maja OyTH peajli3oBaHa B CHUCTEMI JO JIHA
NpoBe/IeHHsT «XepcoHChKkoi obsacHoi onmimmiaan — 2008», Ta Ti MOTEHLIANbHI MOXJIMBOCTI, IO
Morau 6 OyTH peanizoBaHi y MailOyTHhoMY — ii Bupimwin HaiiMenyBaTH Universal Olymp Checker

(UOC).
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InTepdeiic:
- HanmamrryBaHHs — 103BOsIsiE 00OpaTH HEOOX1AHI HACTPONKH:

B Herrposnanun
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[ Crasperms Twcon Magen TH TRCTE 0 s | Doerorm cwecos ]
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Puc 2. Jlianoe nanawmyesanns
e Bubip mupekropii 3 po3B’A3KaMH YYaCHHKIB — KaTaJlor, B SIKOMY MICTSTbCS
Hankyd 3 PO3B’S3KaMH, JEAKOI0 YMOBOIO € HallMeHyBaHHA LUX KaTajoriB
NEPCOHATBHUMH 1ACHTU(IKATOPAMU, IO YYACHUKH OTPUMYIOTH Ha TOYATKY
3MaraHb

e VYcraHoBka maOioHy BUOOpY aupektopiid. (Hampwkmam: BCi mankw, 1Mo
NOYMHAIOTHCSA 3 Tipedikey «IDy)

®aiin  [paska Bwa Msbpannoe Cepewc  Cnpaska

@ Hazag ~

L? ).ﬁj Mouck l:L\,r» Manku

Aapec: |53 Dsal B
0950102 0950105 0550108 0950109 0850111
7 N ¥ I ¥ BN ¥ B
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MepcoHaneHbil |ID yyacTHHKa

0 I R
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7 S s B ot B - R -
1051007 1051206 1051506 1150202 1150205

Puc 3. Kamanoe 3 po3s’sazxamu yuacuuxis

VYcraHoBka omiHOK 3a 3a1a4di (B 6amax Big 1 1o 100)
VYcranoBka 60HYCHOTO 6aiTy 3a IPOXOKEHHS BCIX TECTIB
CTBOpEHHSI CTIMCKY 3aB/IaHb Ta TECTIB

OuunieHHs CIUCKY 3aB/IaHb Ta TECTIB

Kuonku miaTBeppKeHHS Ta BIAMIHA

183



© Anekcenuyyk |.B.

- Imimiamizamis — KOMITUISIS BUXIIHUX KOJIB yCiX yYacHHKIB, Ta MEpeBipKa iCHYBaHHS
BUKOHYBaHOTO (haitry
- 3amyck — mpoIlec MOYeproBOro TECTYBAHHS BUXIMHUX JAaHUX MPOTPAMH TMPHU 3aTaHHX
BXI1THUX
- Maninynsauii — 30epekeHHsT pe3yabTaTiB TECTYBaHHS Y TEKCTOBOMY Ta (opmari BeO-
CTOpIHKM; 1H(OpMAITisS PO TPOIYKT.
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Puc 4. 36epeoceni pezyromamu

OCHOBHA YACTHHA

Peanizauis UOC v.1.*

[Tpu peanizanii cucTeMHu MOCTalIM JAEKUJIbKAa MHUTaHb, 110 OOYMOBIIOBAIN JIBa MPOTUIIEKHI
MIJXOAM 0 peaiisallii, nepiie — 3a OCHOBY B3STH MOBY peaiizauii npoekty Delphi 7, Ta otpumaru
OiHapHMH (aiii M0 He 3aleXUTh BiJ HisIKUX 0105110TeK Ta ppedMBOpPKIB, a00 30CEpEUTH yBary Ha
texHoJorii .NET 30kpema Ha MoB1 mporpamyBanHsi C#, Ta BAKOPUCTATH T1 MOYJIMBOCTI, 1110 HaJaH1
yuceabHUMHU OibmioTekamu Microsoft®. bepyun 1o yBaru KOpOTKHi TepMiH BUKOHAHHS 3a/1a4i Ta
3pYUYHICTh PO3BUTKY IPOJYKTY, OyJIO BUPIILIEHO 3YyIIMHUTH BUOIp HA OCTAHHBOMY BapiaHTI.

Huxue nomana cxema 3a sikoro npaioe UOC v.1.1 Ta ii nonepens sepcis 1.0:

MNet Framework
20
—
Kpurepil
OUIHIOBAHHSA ) Universal Olymp Checker Pascal

——

TecroBli gaHl Posa 28Ky yYacHMX1B

ID 000000
taskl .pas

task: . pas
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Cuctema aBTOMaTM30BaHOro TeCTyBaHHA oniMniagHux 3agad Universal Olymp Checker v.1.1

Axmo crnpoOyBaTH TOSCHUTH MPUHIMI POOOTH TMPOTPaMU ACKITLKOMAa PEUYCHHSIMH, 1€
Burisigano 6 mpubmmsno tak: UOC, cnmparounce Ha QyHkuioHanbHicTs .Net Framework 2.0
BHKOHYE POJb TIOCEpEIHHMKAa MDK pO3B’sa3kaMM ydyacHUKIB OmiMmmiaad Ta  3a3dalieriib
MiTOTOBIICHUMHU €TAJOHHUMH BHUXIJHUMHU JaHUMH — Yy TIpoIeci poOOTH CHUCTeMa OIIHIOE
MPaBUJILHICTD TOTO YH 1HIIIOTO PO3B’s3KY 1 HA3HaYa€e OaJId 3a KPUTEPIsIMU OILIHIOBAHHS.

MokauBocCTi cuCTEMU

Ha cporoguimuiii  nmesr, UOC He Bojiomie BciMa HEOOXiZHUMHM, [JI1 CHCTEMH
ABTOMATHM30BAaHOTO TECTYBaHHS, MOXJIHMBOCTAMU. OIHUM 3 HANMOKA30BIMIUX HEIOMIKIB €
BIICYTHICTh MIATPUMKH Oaratbox IMOMIMPEeHHX MoB mnporpamyBanHs: C, C++, Java, Basic.
besymoBHoO, crapuii-nodpuii Pascal ge-hakto craB crangapTom Juist pearizallii oxiMIia HuX 3a1ad,
Ta BCE JX, YYaCHHKH OUIbIIE 3MararOTbCs BHUKOPHCTOBYIOUM €Ki OUTBII IIHHI 3M10HOCTI HIXK
3HAHHS CHHTAKCHUCY.

AJte, IIHHICTH TMPOJYKTY BU3HAYAETHCS HE TUIBKHM B TUX (PYHKIIOHATHHUX MOMJIMBOCTSIX,
mo OyJn 3aKiajeHi Ha eTami MPOEKTYBaHHS Ta peaii3allii, a # B THYYKOCTI, MPOCTIIIe KaXy4H, B
3JIaTHOCTI JIO €BOJIIOI[IOHYBaHHSI.

UOC, sk mokaszajna HpakTUKa — JOCHUTh THYYKa CHCTEMa, 3JaTHA JO TOJIMIICHHS Ta
MOJTANTBIIOTO po3BUTKY. Ilpu 11 mpoekTyBanHI OyM BUKOPUCTaHI BCI BIZIOMI aBTOPY MPUIOMH, OO
HanrcanHs [13, o Moxe OyTH pO3IIUPEHUM.

Y nyHkTi 7 maHoi crari BM 3MOXETE€ O3HAHOMHUTHCH, 3 THMH IiIesMH, IO OyIyTh
BIIpoBaKeH1 y HacTynHuX Bepcisx UOC.

Tabmums Ne 1.
IopiBHsJIbHA XapaKTepPUCTHKA 3 iHIIMMH CHCTEMAMU

MokauBicTh PCN2 uoC
Moga peaizarii Java C#.Net
[TinTpumka nekinbkox MIIT + -
B3aemonist mo mepexi + —
ABTOMAaTHYHE OIIHIOBAHHS — +
Bisyani3auist pe3ysbTariB — +

3po3ymisio, mo UOC moku 1o He BUTPUMYE KOHKYPEHIIil 3a 0ararbMa MO3HIIsIMHU 3 TaKUM
JOCBITUEHUM CYNPOTHBHMKOM, ik PC/2, ane takox 3po3ymino — UOC mae nesiki nepeBaru, ToMmy
IpU JETaJbHOMY CHHTE31 Ta peai3alii HeoOXITHMX (YHKIM cuctema Moke OyTH 3pydUHOIO Y
BUKOPHUCTaHHI.

BUCHOBKH

Bunpo6osyBanns UOC v.1.* y peajJbHHX yMOBax

«boifoBe XpelieHHs» CUcTeMa aBTOMaTU30BaHOTO TecTyBaHHs, Bepcis 1.0, orpumaia y 2008
polli Iij yac npoBeieHHs. XepCOHChKOi 001acHOT 0JIiMITiaAN 3 IPOrpaMyBaHH.

Ak 1 cmix 6yno 6 ouikyBaru, cuepury 0 UOC noctaBuincs 3 HEAOBIPOK — cUCTeMa Oyra
peanizoBaHa B Kpall KOPOTKMH, 2-THXKIHEBUH CTPOK, 1 IIe Oyla 3aHaITO «CHUPOIO», TOMY
TECTYBaHHSI IPOBEJIN B 3aKPUTOMY PEKUMI IT1J] HATJISIIOM OpraHi3aTopiB, IPEJCTaBHUKIB 00JIaCHOTO
YIPaBIiHHS OCBITH Ta MEAAroriB 3 HIKOJI-y4YaCHUIb.

He BpaxoByrouM HeBEIMKI OTPiXH, CUCTEMA CIIpalloBajia Ha TBEpAE «100pey 1, e 10 KiHIA
TECTYBaHHSI, 3aCITy)KHJIa CHMIIATii OTOUYIOUMX, 3a0IIaAUBIIH M 9ac Ta KPOIITKY MPAIF0 BOAHOYAC.

Hpyrum  eranmom B BukopuctanHi UOC crama XepcoHchka oOmacHa ojimmiaga 3
nporpamyBanHs 2009 poky, mo BinOyiacs HampHKiHII ciuHA B XepcoHChbKoMy JlepskaBHOMY
VuiBepcuteti. Lleil 3axiq MOXHa Ha3BaTH NEPIIOI0 MyOJIIYHOIO JEMOHCTPAIEI0 CUCTEMH, aJKe
TECTYBaHHS MPOXOJWJIO Yy BIIKPUTOMY pEXKHUMI 3a HOPHUCYTHOCTI SK OpPraHizaTopchbKoro i
Me/1aroriyHOro KOJIEKTUBY, TAK YYaCHUKIB Ta FOCTEH.
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Mo:xauBocTi, 10 OyayTh peajii3oBaHi

Haranpaoro npo6aemoro aiist UOC, sk Oys10 3a3Ha4€HO BUIIE, CTaJIa BIACYTHICTh MIATPUMKH
TaKMX PO3MOBIOKCHUX MOB mporpamyBanHs sik C, C++, Java, Basic. Tomy mepiie BIJOCKOHAICHS,
10 Ma€ OyTH peai3oBaHUM — € IHTerpallisi KOMIUIATOPIB IUX MOB B CUCTEMY.

Takox, iICHYIOTb JIesKi 171€i, 111010 TTOKpalIeHHs iHTepdericy, a came — 6araTOMOBHHI OLIBIII
OpyXHiH 1HTepdeic, GyHKITIOHAIBHI MOXKJIMBOCTI, TOB’s3aH] 3 OUTBII THYYKHM HaJIAIITYBaHHIM
KPUTEPIiB OLIHIOBAHHS Ta JIESKI 1HIII.

[Tomanpiia eBOIOIISA, IO O3HAMEHYETHCS MEPEX0I0oM Bif Bepciit 1.* mo 2.*, monsrareme B
peanizarii BeO-Bepcii cucTemu.
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IHbopmaUinHi TexHONOTril B OCBITI

VJIK 004.3

TECTOBHH KOHTPO.JIb 3HAHb TA HOI'O AHAJII3 HA ITIPHKIAJI
CEPEJ/IOBUII[A BUBYEHHA KYPCY «OCHOBH AJITOPUTMI3ALII
TA IIPOI'PAMYBAHHAA)»

Aagsopos €.A.
XepcoHChbKM 1ep;KaBHUH YHiBEepCHUTET

Y cmammi poszensoaromvca  modciueocmi  mecmosoco KOHMpPOaO 6 3abe3neueHui
onmumizayii HaBYAIbLHO20 Npoyecy SK eeKMusHo2o 3acody akmusizayii HasYanbHOI OisIbHOCMI
cmyoenmie npu eusyenni Kypcy « Ochosu aneopummizayii ma npocpamysanHsy.

Knrwowuosi cnoea: mecmu, nomounuti ma niOCymMKOBUN KOHMPOIb 3HAHb, AN2OPUMMIUHI
mecmu, munu 6i0nogioel.

AHani3 ocraHHiX JochaizxeHb i myOjikauniii. HaiiBaxnuBimmM acmekToM OyIb-sKoi
OCBITHBOI JISJIBHOCTI € CHCTEMa KOHTPOJIO SKOCTI 3HaHb. AKTHBHE BUKOPHUCTaHHS HABYAJIbHUMHU
3aKyaaMu 3aco0iB iH(oOpMaTu3alii 3a0e3meymsio MepeIyMOBH 10 CTBOPEHHS W BUKOPUCTAHHS
aBTOMaTH30BaHUX TECTIB JIsl KOHTPOJIIO 3HAHb CTYJEHTIB Ha BCIX €Tarax HaBuaHHs. AKTYaJIbHICTb
TAaKWX CHCTEM OYEBHIHA HE TUIBKM JUIS I[IEH BHU3HAYCHHS PIiBHS IMIArOTOBJICHOCTI, aje ¥ aus
IIPOBE/ICHHS MOHITOPUHIY HAaBUYAJIBHOIO TpOLECy, JUId OpraHizalii aJanTUBHOIO HaBYaHHS,
JMCTAHIIMHOTO YTBOPEHHS. ICHYIOTh TaKOX CTPYKTYpHI 3pYyLICHHS B YKpPAiHCBKiil CHCTEMIi OCBiTH,
AK1 CIIPUSIOTH JTAHOMY IIPOLIECY, HANpHUKIAJ, MiJnucaHHs boloHChKOI Aekapallii, BOpOBaKEHHS
€IMHOTO JEP>KaBHOTO €K3aMEeHY, CTaHJapTH3allisl TUCTAHIIHOI TEXHOJIOT1] HABYaHHSA U T.1.

ITocTanoBKa NMpo0JeMH. AKTyalIbHICTh TECTOBOTO METOAY OOyMOBJIEHA HOro mepeBaramu
nepes iHIMMU TeJIaroriyHIMH METO/aMHU: HayKoBa OOTPYHTOBAHICTh TECTy, IO Ja€ 00’ €KTHBHY
OLIIHKY; TEXHOJIOT1YHICTh TECTOBHUX METOJIB; TOYHICTh BH3HAU€Hb; HASBHICTb OJHAKOBUX BHUMOT
JUIs BCIX BUIPOOYBAaHUX; CYMICHICTh TECTOBUX TEXHOJOTIH 3 I1HIIMMU CYYaCHHUMH OCBITHIMU
TEXHOJIOT1SIMHU.

IRTET [Tk DAL ¥ Y

“Oononn aORMTMID T3 NPOrPRMYDENNS ‘ .
i 41 u

ST RN T S TR N

Bocrymul Kypeum

Man. 1. I'onosna cmopinka inmezposanozo cepedoguwya suguenus Kypcy « Ocnogu ancopummizayii
ma npozpamy8aHHs»

Opranizaiisi TECTOBOTO KOHTPOJIO 3HaHb, CHCTEMHOTO TJIXOMy 10 TECTyBaHHS,

yIIOCKOHAJIEHHSI METOAMKH PO3POOKH TECTIB 3yMOBUJIA aKTYalbHICTh BUOOPY T€MH JaHOI CTATTI.
Tomy y cTarTi MPOBOIUTHCS PO3TIIAL 1 aHAII3 MOXJIMBOCTEH TECTOBOTO KOHTPOJIO B 3a0€3MEUCHHI
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ONITUMI3aIlil HaBYAIBHOTO MpOLECy SK ePEeKTUBHOIO 3aco0y aKkTHBi3allil HaBUaJIbHOI JiSUIBHOCTI
CTYJICHTIB MPU BUBYCHHI Kypcy «OCHOBH aJITOpUTMI3allii Ta MpOTpaMyBaHHsI».

BukJiiaa ocHOBHOro MatepiaJy gocaig:kenHs. [legaroriuna giarHOCTHKA CTaBUTH 332 METY,
Mo-Tepiie, ONTUMI3YBaTH MPOIeC 1HIUBIAyalbHOIO HAaBYaHHS, MO-JIpYyre, B IHTEpecax CyCHiIbCTBA
3a0e3neunTH 00’ €KTUBHUI KOHTPOJIb Pe3yIbTaTiB HABYAHHS 1, TO-TPETE, KEPYIOUNCh BUPOOICHIUMHU
KPUTEPISIMH, 3BECTH JIO MIHIMyMYy IMOMMJIKH Yy pa3i BUOOpY Y4YHSAMH TpodiIro 1 cremiaabHOCTI
HaBuaHHs [1].

OmHuM 13 TPOBITHUX IHCTPYMEHTApiiB NEeAaroriyHoi JTi1arHOCTHKHM € TecTH. KopeHi
TECTYBAaHHS CSATAIOTh y JaBHUHY. Y JaBHIX TPEKiB TECTYBaHHS OyJIO0 BU3HAHUM CYIMYTHHKOM
nporecy HaBuaHHs. Kuraiichka imnepis mie 3000 pokiB TOMy BUKOPHUCTOBYBaJia TECTH JIJIsl BiIOOPY
Ha JIep)KaBHY CITykOYy.

Ha HuHIIIHBOMY €Tari pO3BUTKY JIFOACTBA 3apyOKHHUI JTOCBiJ CBIIYHTH, 110 TECTH MAIOTh
NEBHI MepeBard mnepes TPAAULIHHUM KOHTPOJIEM YCHIIIHOCTI ¥ PO3BUTKY Y4HIB (KOHTPOJBHI Ta
caMOCTiitH1 poOOTH, yCHI BIAMOBII YYHIB, OJIIMITIaJH, 3BUYaliHI CIIOCTEPE)KCHHS BUUTENS, aHKETH
Ta iH.).

TpanumiitHuii KOHTPOJIb 3/1€01IBIIIOT0 OPIEHTOBAHWM HA BUSBIICHHS MOMIJIOK 1 HEJIOMIKIB, a
TOMY 3YMOBJIIO€ HETaTHBHE CTaBJIEHHS 10 HbOro cryneHTiB. CmpaBnai, unHHI B YKpaiHi HOpMHU
PEKOMEHIYIOTh BUCTABIISITH OI[IHKY 3aJIe’KHO BiJl KITBKOCTI MOMWJIOK 1 HeAomiKiB. baratopiunuit
3apyOiKHUH JOCBiJ| CBIAYWTH, IO TECTOBHH KOHTPOJb YCIINIHOCTI CTYACHTIB 32 NMEBHUX YMOB
CIPUYUHIOE TO3UTHUBHE CTAaBJICHHS JO HBOTO, OCKUIBKM TECTH CIPSIMOBaHI TMEPEeBaXXHO Ha
BUSIBJICHHS JOCSTHEHBb CTynIeHTIB. Benmmka kinbkicth pizHux 3aBganb (20 — 30 1 Oiibmie), siki
OXOIUTIOIOTh 3HAYHWM HaBYaJIbHUI MaTepial 1 MepeBipsiOTh HE TUIbKM HAaBUYKM U yMiHHS, a U
TEOPETUYHI 3HAHHA, A€ 3MOTY CTYACHTY BHOpAaTH MEPEAycCiM Ti, 3 SKHUMHU BiH MOXKE BIOpATHCS i
HaOpaTu MaKCUMAaNbHY JJIs HbOTO KUIBKICTH OaiB.

[ToctaHoBKa 3aBoaHb 1 OMpAIfOBAaHHS pPE3y/lIbTATiB TECTYBaHHA CTaHIAPTU30BaHi, IO
3a0e3neuye JOCUTh 00’ €KTUBHE 1 IIBUKE OL[IHIOBAHHS YCIIITHOCTI i 3A10HOCTeH 0ararboxX y4HiB.

Tema 1. Anropnimm

Cropinka: 1 2 1 1 5 ¢ 8 10 (Hacryees

1 MecTasre y BigNOBIAHOCTI 40 TUNY ONepaull Girypy GNox-Cxeuu

=
NOLGITOK TR MWL Detparm *

= Befpamn v
YR Belpatn v
LOraEnes Hetpamm -
2 Ak MAINBACTOLCR BNACTHRICTD ANMOPHTMY. AN@ NEPSATANAIE, IO NOBTOPHE BUECHIMKA ANTORUTMY QNA THX
Fonm | %8 SXONME SAMHKX Y TOURCCT] NCATOPKE NEPLWE HOMD BHEOHEWMA?

A BN CTh
D NECOBICT:

C SNEMENTADHC T
d peyERTATIINCTL

e 10T

Cropinxa: 1 J 4 & G 10 {Hacryme

Man. 2. Cepedosuwye nepeznndy mecmosux 3a80aHb KOHMPOJIO 3HAHb

BukiiagaueBi TecTu AOMOMararoTh 3’SICyBaTH YCIIXM KOKHOTO CTYAEHTa BIJIIMOBIAHO IO
IporpamMu i opraHizyBaTH CBO€YACHY 1HAMBIIyadbHY JONOMOTY, CKOPETYBaTH BJIACHY MeJaroriuyHy
HisTbHICT. [TiZICYMKOBI TECTH TalOTh MOXKITUBICTh BHSIBUTH 3II0OHUX 1 001apOBaHKX CTYACHTIB [4].

Komm’torepu 1at0Th MOXKIIUBICTH 00pOOIIATH 1 30epiraTu JaHi TECTOBOI MEPEBIPKHU.
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TecTOBUW KOHTPOJIb 3HaHb Ta MOro aHalli3 Ha NpuKnaai cepegoBULLAa BUBYEHHSA KypCYy ...

BuaijieHHs1 HeBHpilleHUX paHillle YACTHH 3arajbHol mpodaemMu. TecTu MalOTh 1 HU3KY
HEJIOJIIKIB, SIKHUMHA HE MOKHAa HEXTyBaTH. 30KpeMa, TECTH YCIIIHOCTI 3a3BUYail BUSBISIOTH JIUIIIC
KIHLIEBUH pe3ylbTaT BHUKOHAHHS 3aBaaHHA. [Ipy mboMmy CKIagHO, a 4YacTo i HEMOXKJIMBO,
IIPOCTEXKUTH JIOTIKY MIpKyBaHb CTYyAEHTIB. He MoxkHa He BpaxoByBaTH, WO AEAKl CTYIEHTU
BUOMPATUMYTD BiJIIOBIJIb i3 3aIPOITOHOBAHUX HAaBMAaHHS a00 METO/IOM BHKIIOUEHHs. [liarHocTHdHa
MeToarKa Mae (iKCyBaTH HE TIIBKH 3arajbHy pe3yJIbTAaTUBHICTH (NMPOMYKTUBHICTH) BUKOHAHHS
TECTOBUX 3aBJaHb, a ¥ MpoleC iX BUKOHAHHS, 0€3 YOro CKJIAJHO BUSBHUTH I1HAWBIIYyaJIbHI
BIZIMIHHOCT1 i MOKJIMBOCT1 Y4HIB 1 Ha iX OCHOBI opranizyBatu qudepeHIliioBaHe HaBUYaHHS.

3 wi€l NPUYMHU TECTH HE MOXYTh OyTH €IMHOIO (POPMOIO KOHTPOJIO SKOCTI YCHIIIHOCTI i
piBHS PO3BUTKY MOJIOZI. IX MOTPiGHO 3aCTOCOBYBaTH y KOMIUIEKCI 3 iHIMMHU (GOpMaMH, 30KpemMa
TPaAULIIHHAMU.

Y IHTErpoBaHOMY CEpelOBHUINl BHMBUYEHHS Kypcy «OCHOBHM anropurmizamii Ta
MpOrpaMyBaHHs» TaKi HEIONIKH JOJAIOThCSA 3a JOMOMOTOK aITOPUTMIYHUX TECTiB (MOIyIs
TECTYBaHHs IIpOrpaMHoro koay). Bin npaioe HacTynHuM ynHOM. CTyneHT obupae 3afauy 3 6a3u
Ta po3B’s3ye ii. IloTiM oTpuMmaHMii anrOpuTM BIANpaBIs€e Ha cepBep, A€ BiAOyBaeTbCs HOTroO
Komnusnis. Pesynprat po6oTH mporpamMu NOpiBHIOKOTHCA 3 Pe3y/bTaTaMH 3pa3KOBOIO PO3B’A3KY.
[Tporpama BUKOHYETBCS ISl BCIX TECTIB, SIKI PO3TAIIOBAaHI HA CEPBEPI IS JaHOI 3a/1a4i.

CryneHT OTpuUMYy€ TMOBIAOMIIEHHS IO KUIBKICTh MPaBWIBHO MpPOHJIEHUX TECTIB Ta
MIPOIO3UIIiF0 1I0A0 30epekeHHsT a0o BIAMOBH Bii 30epe)KeHHS PO3B’sI3Ky 3ajadi Ha ceppepi. Y
BUNA/IKY 30€peXeHHs 3ajaui, CTyIeHT OTPUMYE€ OLIHKY, sIKa aBTOMaTUYHO 3aHOCUTHCS B XKYpHal.
SIkmo sk 30epeKeHHs BIAXWIEHO, TO CTYACHT Ma€ 3MOTY 3HAWTH HOBUH pO3B’SI30K 3a1adi Ta
cipoOyBaTu BignpaBuTH #Horo. KokeH cTyneHT Moxe 30eperTd po3B’s30K IEBHOI 3ajaul JIMILIe
ouH pa3. EQexkTuBHICTh anropuTMy, 3alporOHOBAHOTO CTYJCHTOM, MOKHA OI[IHUTH, BU3HAUYMBIIIN
4yac BUKOHAHHS IPOTrpaMu-po3B’ 3Ky CTYIEHTA 1 4aC BUKOHAHHS 3pa3KOBOI POTrPaMu pO3B’S3KY.

HeoOximHO Big3HAUMTH, IO MOXIYJh AaJNTOPUTMIYHUX TECTIB 3a0e3neuye e(eKTHBHY
MepeBipKy Po3B’SA3KIB 3a/lad Ta MOHITOPUHT HaBYAJIbHOI AISUIBHOCTI SIK OKPEMOTO CTYIEHTa, TakK i
rpynu B IIoMy. TOMY JIETKO BAA€THCS MPOCTEKHUTH JIOTIKY MipKyBaHb CTYACHTIB NPU BUBYCHHI
Kypcy «OCHOBM aIropuTMi3allii Ta IporpaMmyBaHH».

BiamiTuMo Takox Te, 1m0 YKpaiHa, THTErPYIOYUCh Yy MDKHApOJIHY CHUCTEMY OCBITH, Mae
BUKOPUCTATH TepeBard CUCTEMU TECTYyBAaHHS B OpraHizalii HaBYaJIbHO-BUXOBHOTO MpOIECY B
3aknagax ocBiTH. Haml y4Hi, CTyZJeHTH M aclipaHTH, sIKI BXK€ HUHI BUDKI)KAIOTh 332 KOPIOH IS
IPOJOBXKEHHS OCBITH, MAalOTh 3BHUKHYTH JO TECTOBOi INEPEeBIPKH JOCSITHEHb 1 MOKJIHMBOCTEH
KO>KHOTO.

[TpaBuna crBopeHHs TecTiB. Ha OCHOBI 1IOCBily CTBOpPEHHS 1 BUKOPUCTaHHS TECTIB,
TEOPETUYHHUX JIOCHIPKEHb NpoO0JieM TeCcTyBaHHS MOKHAa BHU3HAUMTH TaKl OCHOBHI IIpaBHIIa
CTBOpeHHs TecTiB [1].

1. KoHcrpyrorouu 3aBiaHHs Ui TECTIB, HOTPIOHO NepeyCiM BUPIIIUTH, SKUI BUJT 3aBJaHb
Haillkpalle BiANOBiAA€ MOCTaBJICHIA MeTi, 3MICTY W yMOBaM TecTyBaHHs. UM MoOXHa OOMEXHUTHCH
OJIHMM BHUJIOM 3aBJIaHb, UM JIOIIJIbHO BUOpPATH KiJIbKa BUIIB?

2. 3anexXHO BIiJ METH TECTyBaHHS BXK€ IIiJ] 4ac KOHCTPYIOBaHHsS 3aBIaHb IMOTPIOHO
BU3HAUUTHU piBEHb CKIagHOCTI. [Ipu mboMy ciliJi BpaxoByBaTH, sKi 3acCO0M IMiJ Yac BUKOHAHHS
3aBJlaHb MO’KHA BUKOPHCTOBYBATH, a SIKI — HI.

3. TlotpiObHO ompamroBaTH CTBOPEHI 3aBAAaHHS Pa3oM i3 THM TEOPETHUYHUM MaTepiajioM,
SAKUN HajgaeTbes CTyAeHTam. KpiM Toro nominbHUM Oyae OOrOBOPHUTH iX 13 JOCBIIYECHUMH
BHKJIa/IauaMu, 100 3’SICyBaTH, HACKUIHKM KOXKHE 13 3aB/IaHb BIIMOBIIAE IIJISIM TTEPEBIPKH.

4. Tlepu HIXXK KOHCTPYIOBAaTH TECT, CIiJl CKJIACTU IHCTPYKIIIIO AT OCHIIAHOI (POPMH TECTY 1
MEPEBIPUTH 11 pa3oM i3 3aBIaHHSIMH Ha HEBEJHMKHUX Tpynax cTyAeHTiB. Lle macte iHpopmariro mpo
AKICTh 3aBAaHb 1 camoi iHCTpykuii. Ckiagaiouu JUCTPaKTOpH (HEMpaBUJIbHI BIAMOBIJL), CIiA
YpaxoByBaTH THITOBI TOMWJIKH CTYCHTIB.

5. KoxHuii TecT y cepesoBullll Ma€ BU3HAUEHY TPUBAIICTh a00 Yac TECTY HE OOMEXEHUH.
TecTtu Bi1oOpaXkaroThCs Y 3aXUIEHOMY BiKHI BIATOBIAHO IO KOKHOI 3 TEM CEPEIOBHIIA.

Tunu i BuaM TecTiB. 3aeXHO BiJl MPU3HAYEHHS PO3PI3HSIOTH J[Ba TUIH TECTIB.
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Tecmu docsenens. HalinommpeHini 3 HUX € Taki.

1) TecTH WIKiNBHOI YCHIIIHOCTI. IX CKIamaloTh SK Jep)KaBHI CIyKOM TecTyBaHHS, Tak i
BUKJIaJ[a4i JUIS TIATHOCTUKH YCIIITHOCTI 32 MOTOYHOTO 1 MiJCYMKOBOTO KOHTPOITIO.

2) Tectu Bimbopy. Lli TecTH TpaguIiifHO 1 HMIMPOKO BHKOPHUCTOBYIOTH JJIS BimOOpy 110
pI3HUX HaBUAIBHUX 3aKJajaiB (BHILI HaBYalbHI 3aKiagd, NpoQeciiHl YYUIHIA, TEXHIKYMH,
CreriajgizoBadl INKOJW 1 KJacu), s BimOOpy 1 pO3MOAUTY TIEpPCOHAy Ha IMPOMHUCIOBHUX
MIIPUEMCTBAX, BIHCHKOBOCTYKOOBIIIB.

3) Tectu i BUSBIEHHSA CHCHM(IYHUX TPYAHOINIB Y HaBYaHHI, MPHYUH aKaJIeMIdHOI
HEYCHIIIHOCTI, Pi3HUX 3A10HOCTEH CTYACHTIB IiJl Yac BUBYCHHS OKPEMHUX IpeaMeTiB. BoHu MaioTh
JIOTIOBHIOBATUCSA CIIOCTEPEKEHHSMHU KOJIEKTHBY BUKJIAauiB.

4) Tectn i1 KOHCYJIBTYBaHHS MIOJ0 HaBYAIBHUX 1 MPO(dECiHUX IUIaHIB HACTYIMHOT
JISTTBHOCTI, PI3HUX acHeKTIiB KUTTA. J[0 HMX TakoX HajexaThb TECTH SK 3acid caMomi3HaHHS 1
PO3BHUTKY OCOOMCTOCTI, IO MOJIETIIYIOTh TPUXHATTS 1HAUBITYyaJIbHUX PILICHb.

5) TectH, AKUMH MOCIYTOBYIOThCS Yy (DyHIAMEHTAIBHHUX TOCITIHKEHHSIX s 300py JaHUX
0po IHAMBIAyalbHI H TPYHOBI BiIMIHHOCTI, BIKOBI 3MIHM B PO3BUTKY IHIWBiAA, BIIHOCHY
€(eKTUBHICTh PI3HUX METOAIB, (hOPM 1 3ac00iB HAaBYaHHS, BILIUB peai3allii CoIiaabHUX MPOrpaM.

VY cucremi TecTyBaHHs, SK 1 3a Oyab-sIKOi iHIIOT MEPEeBIpKH, pe3yJbTaTH BUMipIOBAHHS
MarOTh 33JJ0BOJILHATH TPHU OCHOBHI KpUTEPii: 00’ €KTUBHICTh, HAAIMHICTh, BT IHICTb.

06 ’ekmugnicmy 0O3Ha4Ya€, IO PE3yJbTaTH BHUMIPIOBAaHHS MAalOTh OYTH MaKCHUMAaJbHO
HE3aJeKHUMHU BiJI TUX, XTO BHUMIPIOE, TOOTO MOTPIOHO MaKCHMajIbHO BHUKIIIOUUTH CYO’€KTHBI3M.
[Hakme kaxy4u, Uit OyIb-sIKOTO 1HIUBIIA MOKA3HUK TECTYBAaHHS Ma€ OYTH OJHAKOBHUM HE3AJIEKHO
BiJl TOro, XT0 00po0ssie pe3ynpTaTi. HacmpaBai 1OCSIrTH MOBHOI CTaHAApTH3ALil i1 00’ €KTHBHOCTI
MPAKTUYHO HEMOXKIIMBO, XO0Ya 3a HAJICKHOTO 3a0e3MEYCHHS PIBEHb OUIBIIOCTI TECTIB JOCHUTH
BUCOKH.

[lix Haoditimicmio BUMIPIOBaHHS PO3YMIIOTH CTYIIHB TOYHOCTI, 3 SKOTO MOKHA CKJIACTH
KUIbKICHE YSIBJICHHS IPO NEBHY O3HAKY, HANPUKIAJ, PiBEHb 3HAHb, HABUYOK 1 YMiHb, PO3BUTKY
inauBiga. HaniliHicTh mepen0avae MOTOPKEHICTh PE3YyNIbTATiB TECTY, SKi OTPUMYIOTH ITiJI 4ac
MOBTOPHOTO HOTO BUKOPUCTAHHS JI0 TUX CaMUX IHIUBIIIB y Pi3HI MEepioAU Yacy 3 BUKOPUCTAHHSIM
Ha0OpIB €KBIBAJICHTHUX 3aBJaHb.

Banionicms, abo gipocionicms, TECTy NOKa3ye, 110 caMe BUMIPIOE TeCT 1 K J100pe BiH 1€
poOuTh. BanigHicTh O3Havae, 1110 3aBIaHHS TECTY OXOIUIIOIOTh BC1 aCHEKTH MEPEBIPKU, MIPUUOMY B
npaBuiIbHIM mpomopuii. Tomy 3MmicT, 10 mHepeBipseTbCs, MOTPIOHO (DiKCyBaTH 3a3jalerigb
BIAMOBIAHO 0 MOCTABJIEHUX I[IJIEH, a HE IICIIS TOT0, SIK TECT BXKE CKJIAJECHO.

3ajekKHO BiJl HasBHOCTI BIJIMOBiJI PO3PI3HAIOTH TPU BUIU TECTOBUX 3aBJaHb: 1) BIIKPHTI,
KOJIM BIATIOBI/l HE HA/Ial0Th HI TUM, KOTO TECTYIOTh, HI TUM, XTO 00p0o0IIsie pe3ybTaTH TECTYBAaHHS;
2) HamiB3aKpUTi, KOJIW BiAMOBII HAAIOTh THM, XTO TE€CTY€; 3) 3aKpUTi, KOJIU BIAMOBIII HAIAIOTh 1
THUM, KOTO TECTYIOTb, 1 TUM, XTO 00pOOJIsiE€ pe3yIbTaTH TECTYBaHHS.

3anexxHo BiJ (OpMH NOJAHHS BIANOBIJI PO3PI3HSIIOTH BUIbHY (GOpMy BiAmoBiaeH 1 BHOIp
BIJIMOBI/IEH 3 KUTHKOX 3alpONOHOBaHUX. SIKIO0 BpaxoByBaTH 1 (hOopMy 3aBIaHb, TO JICTAHEMO TaKy
JOCUTb MOIIUPEHY KiIacudikallito TECTiB.

1. BinbHa ¢opma BianoBiai:

- TECTHU 3 IPOITYCKaMH;
- 3aBJIaHHSI Ha JIOTIOBHEHHS;
- KOPOTKa BiJIMOBIIb;
- (hopma MikpoTBOpY.
2. ®opwma, siKa nependavae BUOIp BiNOBI L
- YCTAHOBJIEHHS 3B’ SI3KY;
- aIbTEPHATUBHI POPMH;
- BUOIip BIAMOBII.

BigmoBimHo 10 1i€i iepapxii TECTOBHUM KOHTPOJIb 3HAHb IHTETPOBAHOTO CEPEIOBUINA
nporpaMmyBaHHsi «OCHOBU aJTrOpUTMI3allil Ta IPOrpaMyBaHHs» 3aJIEKHO Bl MPU3HAYEHHS MOKHA
BIJIHECTH JI0 TECTIB JIOCSTHEHB, 3JIKHO BiJ HASBHOCTI BIAMOBi/I — J0 BIJKPUTHX, a 3AJIE€KHO Bij
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dopMu TOAAHHS BIAMOBINI — [0 THX, fAKI TependadaroTh BHOIp BIAMOBIAEH 3 KUTBKOX
3arponoHoBanuXx [2].

VY cepenoBHIlli TECTyBaHHS MPOBOAUTHCSA 3a JOMOMOIOK IMOTOYHOTO Ta IiJICYyMKOBOTO
KOHTPOJIIO 3HaHb. [lOTOYHMH KOHTPOJb 3MIMCHIOETHCS IIiJ] Yac TPOBEICHHS MPAKTHYHUX,
1a00paTOPHUX Ta CEMIHAPCHKUX 3aHATH 1 Ma€ HA METI MMEPEBIPKY PiBHS MiATOTOBIEHOCTI CTYAEHTA
JI0 BUKOHaAHHs J1abopatopHoi (mpakTuyHoi) poOoTH. [liICyMKOBHII KOHTPOJIH MPOBOJAUTHCS ITiCIIS
MPOXOJPKEHHS BChOTO Kypcy «OCHOBH airoputMizaliii ta nporpamyBanss» [3].

BigmiTumo, 1o nepeadaveHo TP THIH BiANOBIACH HA MUTaHHS:

1) Slxmo HaBOpPOTH MEPETiYeHUX BiIMOBICH CTOITh 3HAYOK LJ, TO ISl TAHOTO MUTAHHS €
KiJIbKa NPaBUIILHUX BapiaHTiB BIAIOBIAEH, 0 MOTPiOHO MO3HAYUTH SK ¥,

2) SIKIIo HaBMPOTH IEpeTiYeHnX BiAMOBiAEH CTOITh 3HA4OK O, TO ISl JAHOTO MUTAHHS €
JIMIIE OJWH NPAaBUILHUN BapiaHT BiANOBIi, AKUi MOTPIOHO MO3HAYMTH K © .

3) Skumio HaBOPOTH MEpENiYeHUX 3HAYCHb Yy MHTaHHI CTOITh 3HAYOK . = Toni
moTpiOHO BHOpaTH MOTPiOHE 3HAYEHHS 13 3aMPOMOHOBAHOTO TEPENIKY BIAMOBIAEH ISl KOXHOTO
MYHKTY 3aBJIaHHS.

B pasi, konum KopucTyBau BIANOBIB Ha TOCTaBJC€HI NHUTAHHS, BIH Ma€ MOXIIUBICTh
MEPEeBIPUTH MPABHIBHICTh CBOIX BIJINOBiJNEH, HAaTHUCHYBIIM Ha KHOMKY «BimmpaButu Bce i
3aBEPILIUTH TECTY.

[Ticnst 3aBepIIeHHS TECTY 3 SIBUTHCS 3BIT MPO PE3yIbTATH KOTO MPOXOoKeHHs (Mai. 3). s
KO)KHOTO TIMTaHHS BiJOOpakarOThCS TEKCTOBI IOBIJOMJICHHS, IO BIAMOBiIb € abo0 BIPHOIO
(moBimomiteHHST Oyje BHUJLJICHE 3€JIEHUM KOJIBOPOM), a00 YacTKOBO BipHOIO (TTOBIAOMIICHHS Oyie
BUJIIJICHE XOBTHM KOJHOPOM), a00 HEBIpHOIO (MOBiOMIICHHS He Oyle BUIUICHE KOJHUM i3
KOJIbOPIB) Ta HUKYE Oyze MOKa3aHa KUTbKICTh OTPUMAHUX OaiiB 3a BiAmoBiab. | mo 3aKkpuTTi TECTy
3’SIBUTHCSI KOMEHTAp PO OTPUMaHY OILiHKY KOpucTyBaya [2].

Ornag cnpobu 1

Tecr novanmt  versepr 6 HosOps 2008, 0958
dasepwemsd  vetsepr 6 HoRGps 2008, 1023
Mpoimeno yacy. 24 x8 56 cexywin
Habpano Gania. 35.17/50 (72 %)
Komsenrap 7 23 ssa maxcysy 10

Ouiska 4(C)

Cropitka: 1 23456786810 11 12 13 14 15 16 17 18 .25 (Hacrymmi)

1% IHPOPMaUIR, RKB 3HAXOAUTRCA B PO3IQIT IMIHHUX, BMKOPUCTOBYETBHCH KOMNDINATOPOM SNAT

Bane 1 »

A poanaainy nam'sm

D npasstneHol IHTeproeTan ol Haa aarHsmi

n "

€. KOHTPOMO NPASHNEHOCT] BHKODHCTEHHR I8 HHIX

1~ |

O NANHOYEHHR MOYNES

YacTwoso BipHO

Man. 3. 36im npo npoxodaicenns mecmy

IIpaBuia BUCTaBJIeHHS OLIHOK CTY€HTAM MicCJIsl MPOXO/:KEHHS TECTY.

OcHOBHHI TeCcT Mae OyTH MPOTPAMHO BaJiAHUM, BigoOpakaTw OOOB’SI3KOBI W TIiBUINEHI
BUMOTH JO 3HaHb 1 YMiHb HPOTPAMHOTO OCHOBHOIO 3MiCTy. SIKIIO i3 3arajbHOl KUIBKOCTI
BIJIMOB1/IEH Ha 3aBJaHHS MPABWIbHI CKJIAIAI0Th BIICOTOK Y Mexkax Bif 50% mo 59% i pe3ynbratu
MPUIMAIOTHCSl Y CEPEIOBHUII K O0OB’SI3KOBI, 10 BiAmoBifaioTh omiHI «3 (E)» (abo «3amiky).
Tomy MOXXHa BIAMITUTH, MO JaHI TECTH € JESIKOK MIPOI JIETKUMH 1 HE BIJIMOBIIAIOTH
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3anpomnoHoBaHuM rcuxojoramu 70%, siKi MOSICHIOIOTHCS THM, IO IO 3aCBOEHHS MPHUOIM3HO TaKOl
KUTBKOCT1 3arajbHOr0 OOCSATY 3HaHb 1 yMiHb HaBuajbHa JISUTBHICTH YYHIB TiepeOyBae B crafii
¢dopmyBaHHs. SIKIIO BOHA MPUMHHSAETHCS HA IbOMY PiBHi, TO 00OCAT 3HAaHb 1 yMiHb 3MEHIIYETHC,
pO3MaaeThCs, SKIIO OBOJOIIHHS 3a0e3neuyeThcss Ha piBHI He MeHII Ak 70 %, To Hamami yuHi
MOXYTh YCIIIIHO 3aCBOIOBAaTHM HOBI 3HAHHSA Ta CHOCOOM MiSUTBHOCTI 1 3 4YacoM 3acBOIOIOTh
MOTPiOHMIA 0OCST 3HAHB 1 YMIHb MTOBHICTIO.

Omuinky «4,5 (B)» craButhes tomi, komu Big 80% mo 89% BimmoBineit npaBminbHi. Le —
MOKAa3HUK ITOBHOTO 3aCBOEHHS OCHOBHOTO 3MicTy. [Ipm 1mpomy BpaxoByroTh, mo y 20 — 30
3aBJIaHHAX TECTY OyJb-sKa JIOJUHA MOXKE MPUITYCTUTHUCS TBOX-TPHOX HE3HAYHUX TIOMUJIOK.

BukoHaHHS TECTy MOBHICTIO HE € 00OB’S3KOBHM JUISl BCIX CTYJICHTIB, ajie IUIsl OTPUMaHHS
BUIIO1 OILIHKY CTYJCHT Ma€ BUKOHATU HOTO ycmmHo. OTxke, OmiHKY «5 (A)» TOUUTEHO BUCTABIISITH
TOAl, KOJW CTYAEHT HE TUIBKH OBOJIOJIB OCHOBHHUM 3MICTOM KypCy, a ¥ BHUSBHB IIiJIBHIICHI
3I10HOCTI, TOKA3aBIIIK BMIHHS 3aCTOCOBYBATH 3700yTi 3HAHHS B HECTAHAAPTHUX CUTYyaIlisx [ 3].

Mexa oLjiHKK
KomeHTap

Mexa oLjiHKK
KomeHTap
Mexa oLjiHKK
KomeHTap
Mexa oLjiHKK
KomeHTap
Mexa oLjiHKK
KomeHTap
Mexa oLjiHKK
KomeHTap

Mexa oLjiHKK

100%

Bawa oujnka 5 (A)
89%

Bawa oujHka 4,5 (B)
T9%

Bawa ouiHka 4 (C)
69%

Bawa oujnka 3,5 (D)
59%

Bawa ouinka 3 (E)
49%

Bawa oujnka 2 (FX)
39%

KomeHTap

Bawa ounka 1 (F)
Man. 4. Ilepenix moxcaugux oyiHoOK 3a1eH#CHO 8i0 00cs2y NPABUILHUX 8I0N08I0ell V IHMe2pO8aHOMY
cepedosuuyi npoepamysanusn « OCHO8U aneopummizayii ma npocpamyeanHsy

PesyabraTn. IlpoTsirom AexiIbKOX POKIB MOTOYHHMM Ta MiJICYMKOBHI KOHTpOJIb 3HAHb Y
Cepe/IOBUILI YCHIIIHO BHUKOPHCTOBYETbCS NpU BHBUEHHI Kypcy «OCHOBM anropuTmizaiii Ta
nporpamyBaHHs». KOHTpOIbHI BUMIpH 3aCBITYYIOTh, 1110 3aCTOCYBaHHS TECTOBOI MEPEBIPKU 3HAHD
cTyeHTIB 3 «OCHOB aNropuTMi3alii Ta MPOrpaMyBaHHs» MiJBUINYE €()EKTUBHICTh MEJaroriyHoro
KOHTPOJTIO, crpuse (pOpMyBaHHIO TO3WTHBHOTO CTaBJICHHS JO BHWBUYEHHsS Kypcy. Hamr mocBin
BIIPOBA/PKEHHSI TECTOBOTO KOHTPOJIIO 3HaHb CBITYWUTH, ILIO0 BIH CHpHUSE OO0 €KTUBHOCTI Ta
OTEpPaTHUBHOCTI KOHTPOJIIO, HAOYTTIO CTYAEHTaMU JIOCBIy BUKOHAHHSI TECTIB, YJOCKOHAJEHHIO
npodecifHuX yMiHb Ta HABUYOK BOJOJIHHS «OCHOBaMH aJropUTMi3allii Ta NpOrpaMmyBaHHSD IS
BUKOHAHHS 3aIUTAHOBAHOTO YY0OBOTO IJIaHY.

BucHOBKHM. AHadi3 ICUXOJOrO-MEAAaroriyHoi JiTepaTypu BITUM3HAHUX Ta 3apyOiKHUX
aBTOpIB JIa€ MiJICTaBU CTBEPKYBATH, 1110 OJHUM 3 €(PEKTUBHUX METOIB MEJAaroriyHoro KOHTPOJIIO
€ TECTYBaHHS, CYTHICTb SIKOTO IIOJIATa€ B 3aCTOCYBAaHHI TECTIB B MpOIECI KOHTPOJIO 3HAaHb
CTyleHTiB. TecToBMi KOHTpoJb y Tmporeci HapuaHHS «OcHOBaM airopurTmizamii Ta
nporpaMyBaHHs» 3a OaraTbMa XapaKTEPUCTHKAMM CIIBBIIHOCUTBCS 13 3arajbHOI0 CHCTEMOIO
HaBYaJIHHOTO MPOIIECY 3 BUBYCHHS KYPCY.

["'0JIOBHOIO METOI0O CHCTEMH TECTOBOI'O KOHTPOJIIO € YIpaBIiHHSA HaBYAJIbHUM MPOLIECOM B
OBOJIOJIIHHI TPOQECiiHOI KOMIIETEHIIEID CTYACHTaMU IUISXOM OIEpPaTUBHOTO OTPUMAHHS
00’€KTUBHUX 1 HAIHHUX JAHUX MPO YCHIIIHICTh YU HEYCIIIIHICTh Mepediry HaB4aibHOTO IPOIeCy
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Ta CTYyNiHb €()EeKTUBHOCTI JOCATHEHHS TOJIOBHOI METH HAaBUaHHS — MPAKTUYHOTO OBOJIOJIHHS
CTyJICHTaMH HaBHYKaMH IPOTPaMyBaHHS.

BaxmBUMHU nearorivHUMU yMOBaMU €(DEKTHBHOTO BIIPOBA/KEHHS TECTOBOTO KOHTPOJIIO

3HaHb 3 «OCHOB aNIrOpUTMI3allii Ta MPOrpaMyBaHHA» € MOCIIIOBHE Ta CUCTEMAaTUYHE TECTyBaHHS
CTYJICHTIB, YJOCKOHAJICHHS METOIAMYHOI MIATOTOBKH BHUKJIAJAYiB MIOJO0 MPOBEICHHS TECTYBAaHHS,
BUKOPUCTAHHS PI3HUX BHJIB TECTOBOIO KOHTPOJIO Yy TMOE€IHAHHI 3 Tpaauliiaumu. bymo
BCTAHOBJICHO, 1110 TECTOBUI KOHTPOJIb CIIPHUSIE:

a) (GhopMyBaHHIO MO3UTUBHOI MOTHBAIIIl HABYAIHHO-TI3HABAJIBHOI JisSJILHOCTI;

0) MiIBUILEHHIO SKOCTi 3HAHb CTYJEHTIB Ta €()EKTUBHOCTI KOHTPOJIIO B MPOLIECI HABYAHHS,
eKOHOMIi Jacy Ha 3aHATTSX;

B) (opMyBaHHIO aJJeKBaTHOI CAMOOILIIHKH, ITiIBUIICHHIO PiBHA CAMOCTIMHOCTI CTY/CHTIB.

CITHCOK BUKOPHUHCTAHHUX /I7ZKEPEJI

Crenkanb 3. [. Meronuka HaB4aHHs marematuku: [linpyunuk. /3inaina IBanisHa Crenkanp. — 2-¢
BHI., TOTIOB. 1 mepepo6:. — K.: Buma mk., 2006. — 582 c.: i

InrerpoBane cepenoBuine BHBUEHHS Kypcy «OCHOBM anropuTMmizamii Ta MporpaMmyBaHHS
[Enextponnuit pecypc] / XepcoHCbKHMiA [epKaBHHH yHIBEPCHTET. — PEKHUM JOCTYIIY:
http://www.weboap.ksu.ks.ua

[Iporpamuuii 3aci6 IaTerpoBane cepenoBuile Kypcy «OCHOBH alnropuTMizaliii Ta mporpaMyBaHHsD
JUTS. BUIITMX HaBYaJIbHUX 3akiaaie/Hacranosa kopuctyBaua. —Bumyck 1. — Xepcon, 2008. — 25 c.: in.
ABTOMAaTH30BaHUI TECTOBMI KOHTpOJb 3HaHb [Enexkrponnuit pecypc] / B.I. Bomunerp. —
Binannpkwii  mep)kaBHUH — TeXHIYHWH  yHIBepCHUTeT, BiHHWIA. —  peXWM  JIOCTYIHY:
http://www.vstu.vinnica.ua:8103/ies2000/doclad/c/221.htm

193


http://www.vstu.vinnica.ua:8103/ies2000/doclad/c/221.htm

IHhbopmaUinHi TexHONOTril B OCBITI

UDC 006.015.5

ACCORDANCE SYSTEM OF DISTANCE LEARNING “FOUNDATIONS
OF ALGORITHMIZATION AND PROGRAMMING” TO INTERNATIONAL
STANDARDS OF QUALITY

Bakumenko E.
Kherson State University

In the article is examined accordance of the integrated environment of study course
«Foundations of algoritmization and programmingy with the requirements of international
standards of quality IMS and SCORM for distance learning systems.

Keywords: environment, system, module, integration, computer-integrated.

Raising of problem

Programming facilities are inalienable part of information technologies and traditional
systems, such as cargo-carrying, military, health protection and financial. Strengthening of role of
standards, procedures, methods, facilities and external terms, is thus determined for development
and realization of software. Quality Assurance, or QA, is a process of verification and confession of
products and services which must satisfy or exceed the hope of client. Thus, QA sent to the planned
and systematic production processes, which provide a confidence in that a product will be useful at
the use of him after the direct setting. It certainly can not guarantee the production of absolutely
high-quality goods, but does this process more feasible.

Similar approach creates considerable difficulties during a management programming
facilities and in technologies of programming, especially during integration of products and
services. Organization with modern amenities of questions of creation of software products is
therefore needed in transition to the general structure, which can be utilized professionals for a «talk
a common language» at creation and management programming facilities. Exactly a standard sets
such general structure.

This structure wrap-round the life cycle of programming facilities from conception of
projects through determination and association of processes for an order and supply of software
products and services. In addition, it is intended for control and modernization of these processes.

Processes which are certain in a standard create the plural of the general setting. Concrete
organization, depending on an own purpose, can choose proper subset of processes for realization of
the concrete tasks. Therefore it follows to adapt any standard for a concrete project or application.
Standards are used both for separately workable and for programming facilities which will be built-
in or computer-integrated to the general system.

Quality assurance and standardization in industry of the system and programming
engineering

Quality assurance unlike control of quality, is activity which is directed on providing of
business aims. Both control of quality is production activity and quality assurance is active activity
which comes forward person supervision of leader. If the process of activity does not execute the
concerted steps, then QA will report about it for the sake of guarantee of correct implementation of
work. Activity from quality assurance is carried out on all of development processes in an order to
help to support the level of efficiency.

Control of quality is used to all of forms of products and services as testing of activity. Two
IS here pursued governed: «accordance’s with the put purpose» (a product must correspond to
purpose) and to «do them correct in the first turn» (errors must be corrected). He includes adjusting
of quality of raw material, wares and components, services, related to the production, and also
managements, issue and inspection of processes.

An expert estimation appear inalienable part of quality’s control activity. It is a major and
most effective mean for diminishing of errors during design time.
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Checking for a refuse an useful process which is conducted above all of types of consumer
products. Maintenance of product until a refuse will not pass more frequent all takes a place as a
result of intensive vibration, temperature or humidity. Often sufficiently simple changes can
substantially prolong the term of service of product.

A lot of organizations utilize the statistical process of control, which allows to take it to such
level of quality, what is acknowledged in the world. Points which are controlled include office
tasks, and also usual production tasks often. Traditional statistical process of control in production
operations — to pass to the casual sampling and testing part of production.

Deep control of quality of rules of maintenance and pre-conditions, what are use for them,
are the most important inspections of control in all of cases, when, regardless of implementation
statistical methods of control and quality’s improvement, volume a sale was abbreviated. A serious
problem which results in such consequences is specifications to the products do not include for
itself one is important factor: what descriptions do take a place in accordance with the customer’s
requirements?

If specifications do not correspond to the real requirements of quality, it can not be assured.
The general understanding questions of quality in all of organization increases probability of that
quality of products will be taken into account on each of the stages of production process.

The process of standardization and certification for a long time entered in the programming
engineering, where he makes basis of industrial production of software products. Standardization
has a not less value here, because it provides quality of products and moving of them to the market.
If some organization gives services and produces commodities and here applies some technology of
production, then it must correspond to standards on these types of commodities and services. In
addition, technology which is used organization passes a certification on accordance with these
standards.

A standard can be developed on:

- Material and technical objects (products, standards, model of raw material);

- Norms, governed, requirements of organizationally methodical and in-technical

character.

- Among all of variety of standards it is accepted to select followings a few types:

- Corporate standards are developed large firms (by corporations) with the purpose of
upgrading the products. They are developed on the basis of own experience and taking
into account the requirements of international standards. They are not certified, but are
obligatory for the use into a corporation. In the conditions of market competition can
have the reserved character. In IT-sphere a sphere are known standards, developed
Microsoft, Intel, IBM.

- Industry standards operate within the limits of organizations of certain industry
(ministries). For example, BNIP is build standard and governed. Developed recognition
requirements of world experience and specific of industry. It is, as a rule, obligatory for
industry. Certifications are subject.

- State standards are accepted public organs, valid law. Developed recognition world
experience or on the basis of industry standards. Can have both recommendation and
obligatory, character (standards of safety). For a certification the public or licensed
organs of certification are created.

- International standards are developed, as a rule, by the special international
organizations on the basis of world experience and the best corporate standards.
Organizations (state and private) which passed licensing in international organizations
take a title for a certification.

The international standards of quality can be use somebody in a direct appearance or adapted
to the own circumstances. Creation of equivalents to the international standards, to adjusted by the
own products, is national standards. They, as a rule, differ from an etalon after technical
maintenance, but can contain editorial differences, such as appearance, use of characters and
metages, replacement of point a comma, as a separator, and also those, which are the results of

195



© Bakumenko E.

«conflicts» in state positions or requirements of enterprises, caused climatic, geographical,
technological or production factors, or requirements of rules of safety.

International standards are one of ways of overcoming of technical barriers in international
industry, which are caused the difference of technical positions and standards, developed
independent and separated nationality, by national features by organizations or companies.
Technical barriers appear result of that various groups are at connection, each of which has the own
base, the separate do very much good, but incompatible, things. Development of international
standards is by a distraction or victory of this problem.

Controlled from distance learning: state and prospects of development

The controlled from distance technologies wrap-round practically all of spectrum of
educational necessities. One its role there are quick studies of plenty of people to base professional
skills, that almost all of most producers of the programming and vehicle providing practice. Not for
nothing a coefficient of returning of investments from introduction of the system of the controlled
from distance studies of employees and partners in Cisco is 900%! On other pole is making of more
difficult professional skills, teaching of the detailed co-operation, with the concrete systems, in-
plant of leading specialists training.

The world market of the controlled from distance education grows stably. After the
estimations of firm Cortona Consulting, to the end of decade in the whole world he will make 50
milliards of dollars, and in opinion of the National institute of standards and technologies of the
USA, this sum is attained America already today. In Europe the particle of on-line decisions,
concordantly IDC, arrives at already the third at the market of studies. The half of all of the Turkish
students gets education remotely, a border in million students attained the Indian university the
name of Indira Gundy, and advice from the controlled from distance studies at Department of
education of RF unites ten of institutes of higher already. Thus the Russian educational structure
does not need the special permission of this ministry on organization of the controlled from distance
form of studies, although quality and plenitude of courses is however subject state verification. In a
prospect possible and handing over of state examinations in the controlled from distance mode over
the Internet — teachers during examination only will control correctness of authorizing of
schoolboys on workplaces. With development of dustings of passing to information to DL all more
frequent will be utilized not only on enterprises and in organizations but also by the students of
institutes of higher, private individuals.

By providers to DL practically all of spheres of activity of man are today overcame. All
more frequent there are announcements of the social programs. In schools the controlled from
distance studies of children are inculcated with physical defects. For example, in the Russian
oncologic scientific center the name of Blokhin the special educational program “Internet school for
children with onko-haematological diseases was started”. In many areas of our country works go on
forming of informative environment of trade education on the base of the controlled from distance
technologies.

Reason of growth of popularity of the controlled from distance education is active state
support. New technologies allow for short period and at in relation to small charges, preparing is
enough shots are skilled, thus quite often without tearing away from a production. The modern
controlled from distance teaching take advantage before traditional forms and at price: it is very
effective, saves time, charges absent on financial educational materials and maintenances of class
rooms and others like that. Such systems of education bring an especially high effect at the studies
of large audiences listeners, as scaled easily, and running expenses at the increase of number of
users grow slowly enough. The controlled from distance learning allowed a minimum on 30% to
shorten preparation time specialists, an economy on transport charges on the average made not less
than 80%, but the listeners of on-line courses on 56% better mastered material as compared to
those, who studied on traditional courses.
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The environment of study of course of «Foundations of algorithmization and
programming is computer-integrated»

The environment of course studying «Foundations of algoritmization and programming» is
computer-integrated it is realized as Web-application, intended for the use on lecture and laboratory
employments from this course, for self work of students of high educational establishments which
have an access to the network of Internet. Exactly these aspects are advantages of this product. Also
an environment gives possibility well enough to learn the course of foundations of algorithmization
and programming and students, and teachers which work with him.

A product is given realized on the basis of train aid of «Foundations of programming». An
environment is computer-integrated it is developed in Laboratory of the integrated environments of
learning of the Research institute of information technologies of the Kherson state university the
students of 5th and 4th courses of this high educational establishment. Realization passes in a few
stages, on each of which reports are conducted and certain work is conducted from filling of the
modules and correction inaccuracies.

The feature of environment is that the specifics of subject domain are taken into account in
him. A programming mean is given realized on the unique methodology, with co-operation of all of
facilities there are studies which are included in its composition: electronic textbook, book of
problems, magazine, current and final checking and environment of demonstration of the software.
The interface of this product was developed thus, that a course was intuitional clear even for those
students which first work with the software of the controlled from distance learning (fig. 1).
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Fig. 1. Interface of the controlled from distance system of learning «Foundations of
algorithmization and programmingy

The environment of «Foundations of algorithmization and programming» 1S computer-
integrated it is projected on the object-oriented technology. It consists of the followings modules:
- System of personification — use for registration users, gives them the proper rights for
access, provides a protection fetch;
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- Train aid — contains theoretical material which answers the program from bases of
algorithmization and programming for high educational establishments; shows by itself
the structured collection of themes and algorithms, realized as hypertext application;

- Library of tasks — answers the structure of train aid, contains tasks, up-diffused after the
proper themes and sections; shows by itself the system of tasks;

- Environment of demonstration — provides subject demonstration of work algorithms and
programs, used for implementation of practical and laboratory works;

- Current and final checking of knowledge system — provides work of the traditional
system of testing, and also testing of programming code;

- Library of lectures — contains electronic presentations in a format .ppt, provides support
of theoretical course in accordance with the sections of train aid;

- Electronic journal — will realize monitoring of mastering of knowledge and abilities of
drafting students algorithms.

Standardization of the controlled from distance education (specifications SCORM and

IMS)

Unlike other most IT-spheres, where a great number of incompatible specifications is, two
basic standards are mass used in the modern controlled from distance education actually — Sharable
Content Object Reference Model (SCORM) and Instructional Management Systems (IMS),
developed in 1990th in the USA for presentation of educational material in an electronic kind. Other
specifications use considerably less popularity.

Standards which are developed Consortium of global formation of IMS (IMS Global
Learning Consortium) help to avoid these difficulties and instrumental in introduction technology of
education, based on compatible functionality. Some of them got world confession and grew into
standards for educational products and services. Basic directions of development of specification
IMS are metadata, compatibility of questions and tests, packing of maintenance and management.

Standards for metadata determine the set of attributes, necessary for organization,
determination of location and estimation of educational objects. By them is a type of objects, name
of author and proprietor, terms of distribution and format. If necessary these standards can also
include description attribute of pedagogical character — such, as style of teaching or co-operation of
teacher with a student, level of the got knowledge and previous preparation.

The informative model of packing of maintenance, which is created IMS, describes the
structures of data which provide compatibility of materials with the tools of development of
content, by the systems of organization learning(learning management systems — LMS) and, by the
workings environments or operative facilities of management implementation of the programs so-
called (run-time environments — RTE). It determines the standard set of structures which can be
utilized for exchange of educational materials.

The specification of compatibility questions and testing IMS describes the data structures,
created on the basis of the use of the Internet. It a primary objective is a grant the users of
possibility of import and export of materials with questions and tests, and also providing of
compatibility of maintenance of on-line tutorials with the systems of estimation. Also it sets
standard line control procedure between the components of maintenance of on-line tutorials and
workings environments.

Recommendations of IMS from the choice of technology for realization services and
construction of the proper attachments foresee the use:

- XML as a base format of presentation of information;

- WSDL for description of functionality of services;

- SOAP with Attachments as a general mechanism of exchange messages;

- HTTP and HTTPS as base transport protocols.

Presently specifications of IMS are supported and by most initiative of standardization
which develops actively, in the area of e-Learning. Among organizations-participants of IMS it is
possible to find the corporations of Oracle, Microsoft, Cisco, Blackboard, WEBCT; governments of
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Great Britain, Canada, Australia, USA; universities of MIT, Carnegie Mellon, Berkeley, Stanford
and a lot of other.

SCORM - presumably, most developed and widespread standard for the systems of the
controlled from distance studies. He sets the method of distribution of educational information in
the format XML, meaning presentation of any educational materials as components — alienable
from an initial theme “pieces” of knowledge which can be built in different courses, and also
determines the features of functioning of environment of support and receptions of navigation and
managements of content.

Today it is opened a specification is so popular, that, for example, in 2004 The department
of defense of the USA decided to prepare all the educational materials only on this standard. And all
because it not limits a teacher in the choice of methods of electronic studies, as it is oriented not on
description of great number of methods, but on introduction of common language which would
answer for description of different methods and technologies of education.

An initial purpose of development of standard model of SCORM is development of strategy
of the use of educational and informative technologies for modernization of education and
providing of co-operation between a government and business in standardization of interactive
studies. In SCORM drawn on the results of developments of a number of projects and
organizations, including IMS. Rich in content part of initiative of SCORM are metadata of
educational object (Learning Object Metadata — LOM). The purpose of this standard is a facilitation
of search, revision, estimation and use of materials, for students, teachers or automatic
programming processes. Thus clearly, that SCORM provides connection between educational
objects. And so as metadata have high degree of semantic interoperability, transformations of these
connections will pass without complications.

In SCORM seven basic services are selected in composition control the system by an
educational process:

- administration educational activity (Course Administration);

- management of content (Content Management);

- delivery of content (Delivery);

- amanagement a navigation is after content (Sequencing);

- testing and evaluation of student (Testing/Assessment);

- control is after motion and job of student performances (Tracking);

- conduct of type of student (Learner Profile).

In the process of work above SCORM were formulated a few requirements to all of the
systems, which will be developed in accordance with this standard. They are known as "ilities" of
ADL («possibilities» or «capabilities» of ADL), and they form basis for changes and additions of
SCORM. These requirements followings:

1. Accessibility: to determine ability location and to get access to the educational
components from the point of access and to put them to many to other such points.

2. Adaptability: ability on-line tutorial concordantly to individual and necessities of
organizations.

3. Affordability: to increase ability efficiency and productivity, abbreviating time and
charges on delivery instruction.

4. Durability: ability to answer new technologies without additional and expense revision.

5. Interoperability: to utilize ability educational materials regardless of platform which they
are created on.

6. Reusability: to utilize ability materials in different applications and contexts.

All of these principles successfully can be observed in case that at first oriented on the use of
educational content in web-environment.

In addition, it is possible to name the followings requirements of international standards of
quality of IMS and SCORM birth-certificates and make examples from the system of the controlled
from distance studies of WebFAP:
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- Hierarchical construction of educational materials structured (dividing by sections,
themes and others like that)
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Fig. 2. Materials to the module «Library of lecturesy, structured after sections
- Scalability (expansibility) of educational materials (creation of the unique course is from
any materials: to the phototypographic illustrations and others like that)
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Fig. 3. Structure of educational textbook and him content

- Basis of internal (computer) format of storage of materials is a language of XML that
possibility of translate of course in the format of HTML
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Ifig. 4. Possibility of export of information to the module of «Current controly in diﬁ”erentform;zts

- Possibility of the repeated use of scenarios of educational process
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It is needed also to do an accent on that the platform of Moodle, on which was directly
developed a course is given, supports the standards of quality of the controlled from distance
formation of SCORM and IMS.

Conclusions

Presently the market of services of the controlled from distance studies develops actively,
there is every year on 25-30%. At the same time, at the market of educational services not enough
the controlled from distance programs which would answer the domestic and world standards of
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quality and guaranteed a listener approach of the systems to the studies. Also corporate customers,
as a rule, utilize technologies of the controlled from distance education for the decision of specific
tasks of project character, such as creation of courses for the studies of employees on a that or other
subject, but not for creation of the full-scale educational systems, for example portals of corporate
university. Such and similar to them decisions have most demand, and all of them have a few
general lines — they need to be inculcated in the the earliest possible date with the minimum
expenses of budget. But basic advantage of this system is in that it is easily built to other electronic
systems of company and allows to watch history of studies of employees from a hire for job to
liberation.

High-quality education by the controlled from distance mechanisms becomes accessible in
any point of country, and if a classic extra-mural form has natural limitations on expressiveness and
interactiveness of educational materials and scope of audience, the modern systems of studies are
deprived similar failings. In addition, a positive factor is the controlled from distance access to the
resources of leading institutes of higher, which are concentrated in large cities, and them scientific
base from a «depth».

The system of the controlled from distance formation of «Foundations of algorithmization
and programming» answers the requirements of international standards of quality of IMS and
SCORM fully, that touch these software products. To a certain extent it is related to the choice of
platform of Moodle, which it was developed on. But also ponderable payment was done by
programmers and testers which provided high quality of this product.
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OITUMIBALIA HABYAJ/IBHOI O IIPOLIECY 3ACOBAMH
MATEMATHYHOI' O MOAEJIOBAHHA

Bepeirtina L.A.
Onecbka gep:kaBHa akaJAeMisl X0JI01y

Pe3ynomamu pobomu cnpsamosani Ha ymoyHeHHs MEeMOOUKU AHANI3Y HABYATLHO20 NPOYECY
ma KOMWIEKCHUX 3aX00i8 U000 U020 YOOCKOHANeHHs, a came 6U3HAYEHHI0 Kpumepito
ONMUMATLHOCMI HABYALHO20 Npoyecy — 00 €My 3HAHb MA 6NIUBOBUX NAPAMEMPIE onmuMizayii —
6U0I8 OIAILHOCMI 34 YMOBU 3abe3nedeHHs AKICHOI oceimu. 3a pesyrbmamamu MamemamuiHo2o
MOOeNo8anHs 3a0a4i ONMuUMizayii Hag4yaIbHO20 Npoyecy HA NPUKIadi 6USUEHHs THO3EMHOI MO8U
HABeOeHO, Wo MIdC 00 €MOM 3HAHb MA BUOAMU HABYAHHSA ICHYE CYMMEBA HENIHIUHA 3ANENHCHICD,
AKY €10 8paxogyeamu nio 4ac CKIAOaHHs poboyoi npocpamu 3 OUCYUNTIHU MA NPU OYIHIOBAHHI
3HAHb I YMIHb.

Knrouoei cnosa: Hasuanvnuii npoyec — 00 ’em 3nans — Iosepxms 06 ’emy 3nans — Kpumepii
onmumanvHocmi — [lapamempu onmumizayii.

BCTYII

BuBueHHS 3aKOHOMIPHOCTEH HABYAIHHOTO MPOLIECY NOKa3ye, Mo JiroauHa mam’arae 10% Bifg
npounTanoro (uurtanus), 20% Big mouyyroro (ayairoBanHs), 30% BiA MOOa4YeHOro 1 HANMKMCAHOTO
camocTiiiHO (TchbMO), 50% Big M0OAYeHOTO 1 TOYyTOro ojHOYacHO, 80% TOTO, MO0 TOBOPUTH caMa
(roBopinust) Ta 90% Toro, mo yoro midnnia cama [2]. ToOTO, OTHOCTOPOHHS KOMYHIKAIlisl,
TPaHCIISALIS 3HaHb (BiABIyBaHHS 3aHTh, BUCTYIIH HAa CEMiHapaX, BUKOHAHHS MTPAKTHYHHUX 3aBJaHb,
TECTYBaHHS Ta MOAYJi), BUIpaBJaHa TUIBKM Yy BHIAJKy HEIOCTaTHHOTO iH(pOpMaIiiHO-
KOMYHIKAI[IHHOTO MPOCTOPY MI0JI0 CAMOCTIHHOTO ONPAIFOBAHHS 3MICTY AUCIUILIIHU.

AHaJli3 HaBYAJBHOTO TMpOLECY INOAO HOoro aaanTamii MOXXIMBOCTSM CY4acHOTO pIBHS
PO3BUTKY CYCIUJIBCTBA, OCHAILEHOTO KOMII IOTEPHO-IHTETPOBAHWMHU TEXHOJIOTIIMU Ta B HampsiMi
30UTBIIEHHS MaTepiajlbHO-TEXHIYHUX 3ac00iB CHPSMOBAHUX HA JIOCATHEHHS TOJIOBHOI METH —
3100yTTsI OCBITH BUIIOI KBasi(ikalii mokasye, 1110 HOro peaiszaiisi CynpoOBOJKYETHCS 3HAUHUMU
BUTpaTaMM Ta KamiTali3all€ro, sKi CTaloTh TaKUMH, L0 MOTPeOYIOTh OUIBLI HIUIBHOI yBaru Ta
ypaxyBanus [3]. B ymoBax iHTerpaiii HaBYaJIbHOTO TPOIECY 0 CTaHAAPTIB E€BpOIEHCHKOT
CHCTEMH OCBITH, $IKa 3alPOBa/Ky€ CKOPOYEHHS ayJUTOPHOTO HABAaHTAKEHHS Ta 30UIbLICHHS
o0csAry caMOCTIMHOI poOOTH K OCHOBHOI (OPMH HaBYAaHHS, BUHMKAaE MOTpebda Ie OiIbioi
iHTeHcuQiKalli HaBYaJIBHOTO MpOIECY IIISAXOM BHPOBAKEHHS KOMII FOTEPHO-IHTErPOBAHUX
TEXHOJIOTiM, TOOTO MOAaNbIIO Horo kamitanizamiero. CKOpPOYEHHS OUYIKYBaHMX BHTpaT Ha
KalliTaJli3alilo HaBYaJIbHOTO MPOLECY Ha JEeKiUIbKa MPOLEHTIB 32 PaXyHOK MOro onTHMi3alii Moxe
JaTH CYTTEBUM IOCIOAAPUYUNA EKOHOMIUHUN e€(eKT, a TOMY € aKTyaJbHUM.

Ha ocBiTSHCBKOMY TMpOCTOpi BiIOMI pPI3HOMAHITHI 1HHOBAalilHI MIIXOAX  IIOJO
BJIOCKOHAJICHHSI HAaBYAJILHOT'O MPOIIECY, MEeJAroriuHi TeXHOJIOT1{, Ki CBOIMH (PYHKLISIMHU aJeKBaTHI
cieuu@ini O0COOUCTICHO-OPIEHTOBAHOT'O, TYMAHICTMYHOTO MiJIXOAY (HAmNpHUKiIad, HABYAHHA Y
CHIBIIpalli, METOJT IPOEKTIB, PI3HOPIBHEBE HaBUaHHS, KEHC-TEXHOJIOT1i, MOTyJIbHE HAaBYaHHS).

Ane, sxmo posrisgatd HaBuaidbHMU mpornec (HII) sk Oynp-skuil iHIINE, Hanmpukian
€KOHOMIYHOTO XapakTepy, TO TepIl 3a BCE CIijJ 3amo4aTKOBYBaTH METOJIM MAaTEeMAaTHYHOTO
MOJICJIIOBAHHS, SIKI HaJalyTh MOXKJIMBICTb HE TIIbKM OOpaTH ONTHUMAaJbHI METOAM MPOBEACHHS Ta
koHTpomtoBanHs HII, ane 1 kepyBaTH HUM.

MMOCTAHOBKA 3AJIAUYI ONTUMI3AIIIL

OO0OB’SI3KOBOI0O  YMOBOIO MaT€MaTHYHOTO MOJICTIOBAHHS TPOILECY € CKIAJaHHd Ta
BUKOPUCTaHHS aJITOPUTMY HOr0 ONTHUMAJIbHOTO IUIaHyBaHHs. BimoMo, 110 Takuil anroputMm — Iie
CTIPSIMOBaHA MiSUTBHICTh MO0 OTPUMAHHS HAaWKpamIuX pe3ybTaTiB y JESKHX, ajie BH3HAUCHHX,
obmexkeHHsX. Jlns peainizanii Takoro aaropuTMy HEOOXiJHO 3AIHCHUTH BUOIp KPUTEPiIO OLIHKHU
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e(EeKTHUBHOCTI TOIIYKOBHX POOIT Ta oOpaTu peajbHi, KepoBaHI 3acO0M JOCSITHEHHS METH, SKi
HaJaI0Th MOXJIMBICTh OTPUMATH HAMKpAIIUil MOKa3HUK KPUTEPIIO Y paMKax Horo oomexeHs. Ciia
3ayBaXUTH, IO BUKOPUCTAHHSA TEPMIHY «ONTHMI3alis» JO0CI 3alUIIAETbCI HEIO0CTATHHO
oOrpyHTOBaHMUM. Tak, TpH IOCTAHOBIIl 3a7adyi ONTHUMI3aIllii W00 BHU3HAYCHOTO OO0 €KTy —
HABYAJIBHOTO TIPOLIECY, BiJ BH3HAYCHOTO KPUTEPII0 ONTHMI3alii 3aJeKUTh MOXKIUBICTD i
BHUpIlIEHHA. A came, HeoOX1JJHO BPaxOBYBaTH, IO MpPH ii NMPaBUIBHINA MOCTAHOBIII ONTHUMAJIbHE
pilleHHS MO)XKHA 3HAWTH JIMIIE BiJIHOCHO OJHOTO KPHUTEPil0, HANMPHUKIAA — 00’€My OTPHMAaHUX
3HaHb, ONITUMAJIBHOI IHTEHCH(IKAIIT HABYAIHHOTO MPOLECY IUISIXOM IMiJICUIICHHS a00 OClaOJICHHS
OJTHOTO YM JIEKIJIBKOX BHJIB JiSUIBHOCTI MPH ONaHyBaHHI JUCIMIUIIHA TOIIO. TUIOBUM BHUIIAJKOM
HEKOPEKTHOI TOCTAHOBKM 3alladi OINTHMi3allii € BHMOra MOMIYKY ONTHMAaJIbHOTO 3HAYCHHS
JEKUIbKOX KPHUTEPiiB OJHOYACHO, HANpUKIA] «BHU3HAUYUTH MaKCUMaJbHUH 00’€M 3HaHb 3a
MPOrpamMor0 JWCIHUILUTIHK TPH MIHIMAIbHIA KUIBKOCTI ayJUTOPHHUX 3aHATh Ta 3a0e3MeUuTH
HaWBUIMI piBeHb arectarii». OCKIIbKM MaKCUMaIbHHNA O00’€M 3HaHb HE Mae OOMEXEeHb, TO
HaWBUIIMKA PIBEHb aTeCTaIlll cTa€ HEBU3HAUCHICTIO 1 MA€ CYTTEBO Cy0’ €KTHBHY OIlIHKY. ToMy oauH
3 YaCTKOBHMX KpHUTEpiiB, Hampukiax 00’€M 3HaHb, JAOIUIBHO NPUHHATH SK OOMEXKEHHS JUis
HaWTOJIOBHIIIOTO KPUTEPit0 — aUTUBHOI 3TOPTKH YaCTKOBUX KPHUTEPIiB, a caMe BHJIIB MisUIBHOCTI:
nucebma — II, aymitoBanus — A, yumranHs — Y, roBopinHs — I'. SIkmio, Hampukmian, KpUTepiem
ONTUMAJIBLHOCTI BBaXaTu 00’€M 3HAHb, TO KUIBKICHOIO MOTO OI[IHKOIO MOXKHA BBaXKaTH MiJCYMOK
MIPOBE/ICHHS 3pi3y 3HaHb 32 MOJYJIBHHM TECTOBUM 3aBIAHHSM I10 CYKYITHOCTI CKJIaJJOBUX IHTaHb
3arajJibHOTO XapakTepy. AHAIOTIUHUN 3pi3 3HaHb, HAPUKIIA] KOHTPOIbHA KBadidikamiitHa poboTa,
3MIICHEHA 32 TUM K€ MEPeNikoOM MHUTaHb, a00 JEKUIbKa MOIIMPEHNM 32 YMOBAMH E€KCIIEPHMEHTY,
JI03BOJIUTh BU3HAYUTH O3HAKH, SIKI MOXKHA PO3IJISLIATH K 3MiHY (pO3IIMpEeHHs) 00’eMy 3HaHb 1
HA/IaTH M KUTBKICHY oliHKY. Taky 3MiHy 00’€My 3HaHb MOXHA PO3TJISAATH K JOJATKOBHHU HIap Ha
MOBEpXHI HOro MOYaTKOBOrO 00’€My, BH3HAU€HA TOBIIMHA SKOro (abo OimbIa TOBEPXHS)
oOyMOBJIEHA BHJaMH MOBJICHHEBOI [iSUTBHOCTI TpW 3AIHCHEHHI MOBHOTO EKCIEPUMEHTY
BIIPOBA/KEHOTO B HaBUaIbHOMY mpoieci. [ToBepxHIO 00’€My 3HaHb, Ha IMOYATKY JOCIiIKEHb,
JOLUTBHO BH3HAYUTH SIK AAWTUBHY 3TOPTKY BHUIIB OKPEMOi MISUTBHOCTI 1 y BHIVIAII JIIHIHHOTO

pisusuas Y =a,1 +a,A+a,%X +a,A, ne Y- BEKTOp KPUTEPil0 ONTHMAIBHOCTI ab0 MOBEPXHs
06’eMy 3HaHb; | ,A %, A — yacTKOBi KpHTEpii HABYATBEHOTrO TPOLECY; & — 3HAYYIICTH KOXKHOTO

YaCTKOBOI'o KpI/ITepiIO sAKa BCTAHOBIIIOETHCA CKCIICPTHHUM OHiHIOBaHHSIM, HaBYaJIbHUM IIJIaHOM

n
TOILIO, ajieé MPH YMOBI, LIO Zai =1. OcCKUIBKM 3HAYyIICTh KOXXHOI'O YacTKOBOTO KpPHUTEPIIO
i=1
ONTHMI3Alll]l NMPHU BIACYTHOCTI 3B’SI3Ky MI)K HUMH (TIPUIIMAEMO, 110 CYMICHI OLIIHKH JIOPIBHIOIOTh
HYJI0) MOXKe OyTH BCTaHOBJICHOIO JIMIIE Ha MiJCTaBl €KCHEPTHOIO OLIIHIOBAHHSA, TaKUM MiIXiJ 10
OINTHMI3allll BBOXKAETHCSA CYO €KTMBHUM Ta TaKUM, KM HE BPaxOBY€ PIBHS MIJTOTOBKU OO0’ €KTY
HaBYaHHS — CTYJEHTa, clyXxauya, a TakoXX KBamidikamii Bukiagada. TakuM 4MHOM (popmaibHa

MIOCTAHOBKA 3a/1a4i ONTUMIi3allii MoBMHHA MaTH BArIsN: 3Haith Yoo = f(X), ne X{Xi, XZ,...Xn} —
BEKTOp MapaMeTpiB ONTUMI3allii, SKUN HaIeKUTh OJHOYACHO 0ONacTi iX [IHCHUX 3HAYeHb
X € D, oOMexeHilt 9acCTKOBUMH KPHUTEPIIMU Ta YMOBAaMHU TPOBEJCHHS €KCIICPUMEHTY, HAIPUKIIA/T
9acoM Horo 3/1iiiCHeHHS TOIIO:
0 <V <V¥imx
0 <X < Xi max
JlomaTkoBO MOCTaHOBKA ONTHUMI3AIIMHOI 3a/1a4l TOBUHHA 3aJJ0BOJLHATHA TAKUM YMOBAM:
1. Kpurepiit onTUMaNbHOCTI Y OJMH;

2. Vmpaensmoodi BINIMBOBI IapaMeTpu onTuMizamii - X {'I' CA X A}MaIOTB JIOCTATHIO
KUJIBKICTB CTYIIEHIB CBOOO/IM — € KEPOBAaHUMH;
3. IcHye MOXITMBICTH KiJIbKICHOTO OIIIHIOBAHHSI KPUTEPII0 ONMTHUMATBHOCTI.
[TocTanoBka 3agaui ontuMizalii HoTpedye iICHyBaHHS KOHKYPYIOUMX BIACTUBOCTEN 00’ €KTY,
HAMpHUKIAJ YHUTaHHS 1 THCbMO, TOBOpiHHsA 1 aymnitoBaHHs [1]. [lificHo, 30inbLICHHS dYacy
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BiJIBE/ICHOTO HA TOBOPIHHS MPHU3BOJIUTH 10 CKOPOYEHHS Yacy BiJIBEICHOTO Ha ayaAilOBaHHS, TOOTO
CKOpPOUYEHHIO BUTpaT Ha NMPHUAOAaHHS BIAMOBIIHUX TEXHIYHUX 3aCO0IB IOJ0 WOTO MPOBEACHHS, a 3
1HIIOr0 OOKY J0 3MEHILIEHHS PO3XOJYy €HEProHOCis, TOOTO eKCIUTyaTalliiHUX BUTpAT IIOAO HOTO
peamizamii. CaMme Takuil miaxia 3acTocoByBaBcs 10 cepeauHu 20 cromiTTsa. Bubip KoMIIpoMiCHOTO
pilleHHs € HaWBaXJIMBIIIO MPOLEAYPOI0 NpU BHpIIICHHI 3axadi onrtumizanii. HasBHicTh
KOHKYPYIOUHX BIJIACTUBOCTEH OO’€KTY € XapaKTepHOI IPU IMOCTAHOBI 3ajadi onTumizamii i3
E€KOHOMIYHOIO OI[IHKOIO.

YUCEJBbHE MOJEJIOBAHHSI HABYAJIBHOI'O TPOLECY

YMOBHO 3HaHHS MOYKHA PO3TIIAJATH SIK Jesikuil 00’ eM V npodeciitHuX HaBHUOK, 0OMEeKEeHU I

[IOBEPXHEI0 S OKpeMHUX BHIIB AISUIBHOCTI IOAO iX nocsrHeHHd. [loBepxHsa S,. {'I' XA, Al}

00’eMy HaBUYOK V.. 3aJICKUTh BiJ MOYATKOBHUX 3HAHb CTYACHTIB, Maj.l.

Man.1. 3mina nogepxni 06 ’emy 3nans 6 npoyeci ix Habymms

Posrnsinemo 3aiady 3HaXOMKEHHSI YMOBHOI'O €KCTPEMYMY — MIHIMYMY THOBEpPXHI OKPEMHUX
BUJIIB JISUTBHOCTI IIOJI0 OTPUMAHHS BH3HAYEHOTo 30UIbLIeHHS 00’eMy mpodeciiHUX HaBUYOK Ha
NpUKIaal QYHKIII YOTUPHOX HEMOB A3aHMX MK COOO0 JIIHIMHMX BIIMBOBUX CKJIaJ0BUX BHUJIIB
TiSUTBHOCTI — MUChbMa, YUTAHHS, ay/lif0BaHHS Ta TOBOPIHHA. BupimenHs 3aia4i 3M1HCHUMO METOI0M
HEBH3HAUE€HUX MHOXXHHUKIB Jlarpanxa. OuikyBaHi po3MipH MOBEpXHI MpodeciiHOro 00’eMy 3HaHb
MOBUHHI BIAMOBIJaTH HaMEHIIIMM BUTpaTaM 4acy Ha iX OTpHMaHHS 3a yciMa BUJAMU ayIUTOPHOI
Ta 103aayJUTOPHOI po6oTH yuHs. OTpuMaemo:

1. [Tmoma moBepxHi mpodeciitHoro 06’ eMy 3HaHb

2. Ilpodeciiianii 00'eM 3HaHDb
Vi =,3,8,3, 1XAA .

3MiHHI YacTKOBI KpHUTEpPil HE € MOBHICTIO HE3aJEKHUMHM, 1 Y JaHOMY BUIAJIKy MOBa MOXeE
WTH TUIBKHU NPO MOUIYK YMOBHOTO €KCTPEMYMY, KM BIAMOBIJAE 1 IoMll 1 06’ €My oHOYacHO. J{is
CIUJIBHOTO iX BUPIIIEHHS CKOpUCTaEMOCs piBHSAHHAM Jlarpanxa BUay

L=a,l +a,x +a,A+a,A+ AV —a,a,a,a,IxAA ).

B3sBIIM BiA HBOTO MOXiAHI 3a 3MIHHHUMHM BEJIMYMHAMU Ta MPUPIBHABILM BUPA3H HYIIO,

OTPUMAEMO
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:'TL 3, —A3,3,3,8,%AK =0,
& —a,-a,2,0.0, 1A <0
X

j—kzas—zal ,a,3,TxA =0,
3—;=a4—/131é12a3a4l><A 0

Bupimyroun cymicHO cHcTeMy piBHSHb 3HaXOAWMO ONTHUMAJIbHI BHPA3d YACTKOBHX
KpUTEpIiB IIOII MOBepxHI mpodeciitHoro 00’ eMy 3HaHb Y BUTJISAII
NV W
1o al%’ 1o aze{/z’ 110 33W7 10 343{&
3 piBHSIHb BUJHO, IO ONITUMAIILHUM BHpPa3aM YaCTKOBUX KPUTEPIiB MOBHHHA 33/I0BOJIBHATH
yMOBa &, Y2 >o0.
Po6nsuu iX migcTaHOBKY Y BUpa3 3B’ s3Ky — MpogeciitHoro 00’eMy 3HaHb

NI NN 1
Vo =8,8,8,8,1 o <. A Ay =

max 110 110 Tio 110 W !

1
_V3/4 !

3BIIKU KiHIIEB1 BUpa3u ONTHUMAJIbHUX YaCTKOBUX KPUTEPIiB MIIONI MOBEpXHI mpodeciiiHoro o0’ emy

3HAaHb
I _ 4\/ max 4\/ max A A V A 4\/ Vmax
" _ = = = a— .

BHU3HAYMMO MHOXXHHK ﬂarpacha y BI/II‘J'IHI[i

Tio

a1 a2 a3 4

MiHiManbHe 3Hau€HHS IUIOIII TOBEPXHI MaKCUMaJIbHOTO 00’ €My Mpo(deciHHUX 3HaHb CTAHOBUTHME

Smin = 44\/ ;max

1 TOBMHHE OyTH BpaxOBAaHMUM IpHU CKJIaJaHHI poOOYOi MporpamMu AUCUUILIIHY, OCKIJIBKUA JTO3BOJISE
aHaJIi3yBaTH BIUIMB CKOPOUYEHHS BU/IB Ta (hOPM iSIIBHOCTI HA OOMEXEHHs 00’ €My 3HaHb.

AHati3 piBHSHHS J103BOJISIE BCTAHOBUTHU 1 MOOY/IyBaTH 3anexHicTh S = f(V) HaBeneHy Ha
Mas.2  (a) mpu  yMOBI, IO  3HAYUMOCTI  YAaCTKOBUX  KpHUTEpiiB  ONTUMAaJIbHOCTI
a=a,=a,=a,=025.

Axio 3a OyAb-SIKUX YMOB OJIMH 3 YaCTKOBUX KPUTEPIiB CKOpOUEHO y poOouiil mporpami,
HamnpuKiIal ayAiloBaHHsI, TO ONTHMAlbHI BHPa3M 4YacTKOBUX KpUTEpiiB IUIONI MOBEPXHI
npodeciiHoro 06’eMy 3HaHb CTAHOBIISTh

1 — L x - _1 A =
110 a]-%/z’ 110 32%/2’ 110 34%
MHnuosxnuk Jlarpanxa 6yne 10piBHIOBaTH
1
v
3BIJIKM KIHIIEBI BUpPA3U ONTUMAIBHUX YACTKOBUX KPHUTEPIiB IUIOINII MOBEpXHI npodeciiiHoro 06’ emy
3HaHb
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Vmax Smin
4,5 - 1 4
: — 08 ars
3,5 y ,

X 3 A 07 3.66

g, 7 0,6 3,52
[e] )

E / 0,5 3,36
c 2

3 7/ 0,4 3,18

c Y 03 2.96

1 0,2 2,67

05 0,1 2,25

0 | 0,05 1,89

0 02 04 06 08 1 1,2 0,01 1,26

O6'em npodeciiHnx 3HaHb 0,005 1,06

0 0

Man.2. 3anexcnicmv nogepxui 6NIUB0BUX NAPAMEMPIB

6i0 06’ €My OMPUMAHUX 3HAHD NPU YMOST S iy = 44,Nmax

MiniManbpHe 3Ha4€HHS TUIOIII MOBEPXHI MAKCUMAIILHOTO 00’ €My MpoQeciiiHuX 3HaHb CTAHOBUTHME,

Spin =RV ane npu ymoBi, mo V,, =0,3164 i Bixnosinae S ;, =3 3a rpadikom 3anexHOCTI Ha

Mai.2.
AHaJIOriyHo 1A IBOX YaCTKOBUX KpI/ITepﬁB X Tio ATl‘c‘) OTpUMAEMO
1 .
= — — 22/
1 A 1 ¢ anl;xz 1 2\/ “ max A 2\/Vmax Smin 2 Vmax
x,...\ = f PN = N y X,M :\—’ s :\—1
7io 32/1 1) 342 fio a2 7io a4

ane ripu ymosi, mo V,, =0,0625 i Bignosinae S, =2 3a rpadikoM 3aJeKHOCTI Ha MaiL.2.
Takum ke YMHOM AJI OJHOrO BUAY AIAJIBHOCTI — YaCTKOBOTO KPUTEpIt0, Hampukian A,

OTPUMAEMO

Aot
~ 1 VTl'O

Tid —/1 AM =V..

! S r';in =V

110

110 1nmo !

ane ripu ymosi, mo V,,, = 0,0039 i Bignosinae S ;, =1 3a rpadixom 3anexxHOCTI Ha MasL.2.

BUCHOBKHA

[TincyMmoByrouM, MOXKHA BU3HAUUTH, 10 MK 3a[I0YaTKOBAaHUM KPUTEPIEM ONTHUMAIbHOCTI —
00’€eMOM 3HaHb Ta MOBEPXHEIO BIIMBOBUX MapaMETPiB — YACTKOBUMH KPUTEPISIMH ONTUMAJIbHOCTI
HAaBYAJIbHOTO TMpOIleCy ICHYe HeNiHIiiHA 3alJeXHICTh $Ka IOBHHHA OYTH BpaxOBaHOIO IpuU
BH3HAYEHHI SIKOCT1 OCBITH, a caMe ITi/I 9ac TPOBEICHHsI aTecTallli Ta po3pOOKH HABYAIHHOTO TIJIaHy
3 gucnuiuting. OtpuMana 3anexHicTh S = f (V) crpuse anekBaTHOMY OIIHIOBaHHIO 3HaHb, YMiHb

YUHIB, PIBHS iX JOCSITHEHb Ta YHEMOXJIUBJIIOE CYTTEBHH BIUIMB CyO’€KTHBHOI OLIIHKHM BHKJIajgayda
Ipu OLIHIOBaHHI. JloBeneHo, 10 CKOPOYEHHS OKPEMHUX BHJIB JISTIBHOCTI 3 ONaHyBaHHS
TUCIUTLTIHY Ha 25% TpU3BOAUTH 10 CKOPOUCHHS MpodeciiHOro 00’ eMy 3HaHb Maixke Ha 68%. [l
YCYHEHHSI TaKOTO pOJy BIUIMBY HEOOXi/IHI 3aco0M iHTeHCH(]iKallii HABYAILHOTO MPOLECY, Y TOMY
YUCIT MUISIXOM BIPOBAPKCHHS KOMIT IOTEPHO-IHTETPOBAHUX TEXHOJIOTIH (B TOMY YHCIl PO3POOKY
HOBITHIX HABYAJbHUX TMOCIOHHMKIB OCHAICHUX EJIEKTPOHHUMH IHTEPAKTHBHUMH BEpCisIMU
CHPSIMOBAaHUMU Ha MOCUJIEHHS €()EKTUBHOCTI CaMOCTiHHOI poO0TH), TOOTO MoJaibla KamiTati3armis
HIT ane mpu yMOBI MaKCMMaJIbHOTO BUKOPUCTAHHS IIUX 3aCO01B.
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ORGANIZATION OF TESTING IN DISTANCE LEARNING
(ON THE BASE OF DISTANCE LEARNING SYSTEM
“KHERSON VIRTUAL UNIVERSITY, 2.0”)

Gnedkova O., Kravtsov D.
Kherson State University

Descriptions of testing process and different types of test questions, which are realized in
distance learning system «Kherson Virtual University, 2.0» are considered in the article.

Keywords: distance learning, testing, linear testing, an adaptive testing, psychological —
testing.

The appearance of global network the Internet stimulated the creation and development of
teaching with the help of new information technologies, and universal distribution of distance form
of teaching. Internet allowed to unite not only before the known instruments of teaching but also to
extend their list appreciably, exerted substantial influence on an informative culture in an
educational environment.

At the present time teaching and learning over the Internet or distance learning is frequently
considered as a fully serious alternative to traditional education, allowing student to get deep
knowledge.

Distance learning as one of education system forms developed before the appearance of
computer network Internet, and gradually increased the complex of used technologies. At first the
so-called keys-technology was used: structured educational methodical materials were completed in
the special set ("keys™) which was send to student for an independent study. With the lapse of time
paper folders and textbooks were supplemented with records on magnetic mediums and CD-ROM,
and television technologies began to apply for conducting lessons and reading lectures. Thus a
student had to visit periodically internal consultations of teachers (tutors) in the remote (regional)
educational centers specially created for these aims. Soon, in connection with fast development of
information technologies and Internet, distance learning was created.

Distance learning is learning at which the giving of educational materials to student and
greater part of co-operating with a teacher carries out with the use of modern information
technologies: satellite communication, computer telecommunications, national and cable television,
multimedia, learning systems [1].

With the development of distance learning test control is an integral part of distance learning
course. Test control realization of knowledge of listeners of distance learning courses is one of main
problems of distance learning. The analysis of the last achievements in area of testing in the
distance learning showed that many distance learning systems used testing as main element of
verification of student’s knowledge. However not all systems can offer the variety of types of test
questions, for creation and conducting the effective testing [2].

The purpose of the article is an analysis and consideration of different types of test
questions, which are presented and developed on the base of distance learning system “Kherson
Virtual University, version 2.0” [www.dls.kherson.ua/dls] Kherson State University. This system
was developed by staff of Multimedia and Distance Learning Department of Research Institute of
IT Kherson State University.

Testing in Distance Learning

Test is an instrument, consisting of questions with the systems of processing and estimation
of result. Test control differs from other methods of control (verbal and writing exams, tests, written
test) that it is specially prepared set of tasks, it allows objectively and sufficiently to estimate
knowledge of student by means of statistical methods [3].

Basic merits of test control usage are:
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- objectivity of verification results, that is the presence of beforehand certain answer
(answers) each time leads to one and other result;

- possibility of verification automation of student knowledge with the use of computers;

- possibility of the use in the distance learning systems.

The application of computer in conducting of test control not only facilitates the work of
teacher at verification of tests but also promotes motivation of student educational activity, reducing
simultaneously emotional tension in the process of control.

Distance learning system “Kherson Virtual university 2.0” gives an opportunity to conduct
testing in distance learning group and use the different kinds (types) of questions which are realized
according to IMS standard of distance learning [4].

In the system the possibility of creation of three types of testing is realized:

1. Linear test (for correct answer the student gets the certain amount of points);

2. Adaptive test (testing begin with easy questions, if the student answers questions right,
next questions are complicated, if he answers not correct, simple questions are offered);

3. Psychological test (each question of test has ranges of meaning, the student gathers the
certain amount of points and the system determines the result).

Creation of Linear Test

In the article we will consider the creation of the linear testing and basic types of questions
before not realized on the base of distance learning system “Kherson Virtual University 2.0”.

1. Associativity

Student should choose the correct answer from the drop list and correlate with the offered
answers.

Bkaxirs CTONITTS 8 AKOMY npoxoans SypXNusuii po3BUTOK KOXHOI 3 MOB

Pic.1. Question type “Associativity”
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2. Order.

Student should put the answers in correct order.

TECT_ YKpawiCcKan nuTepatypa

Bka)kiTb NOCNIAQOBHICTL PO3BUTKY NiTEPaTyPHOI YKPaiHCbKOI MOBM B cepeamHi 15 croniT

1506 0% &
¥ iSiipx &
¥ & g

Pic.2. Question type “Order”
3. Comparison.

Student should put the marks opposite the correct answer.

P0O3BMTKOM IKOI MOBM 3aliMaBCs KOXXEH AliAy nitepatypm

Anav Magcamrs Tpes Iemesnen Qreccanng Nysmm
Narmsakh w08 E -
2ca w09 ] 1]
TOCIRCRAD WIEY E] F |
= — —
YAPAnCaen noSH E] |

Pic.3. Question type “Comparison”
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4. Text in context
Student should write the correct answer in the context of sentence.

‘nmnu'—o . 7

Ha KwiBcbKii PycCi WUMPOKO BUKOPHUCTOBYBanach MOBa, CTBOPEHHA AKOI Ha

niBAEHHOCNOB AHCBLKIN AiaNeKTHIN OCHOBI NOB'A3aHe 3 IMeHaMK

nepwosuyMrenis b

Pic.4. Question type “Text in context”

5. Choice in context
Student should choose the correct answer (put the mark) in the context of sentence.

Tocr YRpawnoKns nnrepa a Murmiun: Bonpoc 8

3 [XIV , TXVI, [ XIX CT. aKkTMBi3yBaBCA npouec NPOHUKHEHHA PO3MOBHOI YKPaiHCLKOT M(
B LIEPKOBHOCNOB 'AHCLKY.

Pic.5. Question type “Choice in context”
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6. Multiple choices in context.
Student should choose a few correct answers (put the marks) in the context of sentence.

Tecr Yepamncuan nerepss "

XVIII cT. B icTOPii POCIACBbKOI KyNbTYpH — e A06a akTUBHOI po36y10BM POCIMCbLKOI
niTepatypHoi MOBK, PO3WKHPEHHA | NnepedopMyBaHHA Ii OCHOBH, KOMTU NICNAA KOPOTKOYACHd
nepioay naHyBaHHA TPbOXCTUNBLOBOI iEpapxii nepemarae TeHAeHUIA A0 3NUTTA ABOX MOBH
lcTuxin — [FlpociicbKo-NonbCbLKOI, [FIUEePKOBHOCNOB AHCLKOI, T HAPOAHO-PO3MOBHOI i Hapo)
PO3MOBHOI.

Pic.6. Question type “Multiple choice in context”

7. Combo box in context
Student should choose the correct answer in combo box in the context of sentence.

TECT YRpARHOKAH NMTEpe

ICTOPUYHA 3aCNYra | tomer=co « MNOAAFAE B TOMY, WO BiH BIiAHAWLWOB EANHWA Ha TOW Yac
[nepcneKTHBHUM WNAX CTAHOBNEHHA NITEPaTypHOI MOBH, BUKOPHUCTAaBLUM CENAHCLKY roBipH
AIK FOMOreHHY MOBHY OCHOBY C/IOBECHOI0 MUCTEUTBA.

Pic.7. Question type “Drop list in context”
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8. Graphic Order
Student should put the marks in correct order on the picture.

Tee upamicknn neparype ]

BkaiTe cami Benuki aeponoptu Bennkobpurtanii (B nopsaky
3pocCTaHHA)

Ay, S

Pic.8. Question type “Graphic Order”

Test Settings

For creation of the effective testing on knowledge verification, a teacher (tutor) should
execute the certain settings. The distance learning system “Kherson virtual university, version 2.0.”
allows setting an order of test question. Tutor set a parameter «Random selection», questions are
selected by in a random way, otherwise — in order of its following [5].

Test makes provision for fix time. The teacher independently fixes time passing of testing.

Parameter «Amount of questions» is an optimum amount of questions for passing. If 0 — all
of questions are used in testing. It is possible to specify the certain amount of questions for passing
of test from all test questions.

Parameter «Allow to come back» — student has an opportunity to return on previous
question and change the variant of answer.

After setting of necessary test parameters, the teacher (tutor) can use the test in distance
learning group and conduct testing.

Testing results are checked by the system and saved in group rating. The student has an
opportunity to look over results and print it at any time [6].

Conclusion

So, we analyzed and considered the basic types of questions of linear test, realized in
distance learning system “Kherson Virtual University, version 2.0”. These types of test questions
are developed in accordance with International Standard IMS of distance learning. With the use of
the types of questions at creation of test the teacher (tutor) will be able objectively and effectively to
check up the quality of students knowledge.
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VIIK 004:37

BUKOPHCTAHHA IHOOPMAI[IHHHUX KOMII'IOTEPHHX TEXHOJIOTTH
ITPH BUHKJIAJJAHHI KYPCY AHAJIITHYHOI TEOMETPII Y BHIIITUH
HIKOJII ITPHKJIAJI TEJATOTTYHOI' O ITIPOTPAMHOI'O 3ACOBY
“"AHAJTITHYHA TEOMETPIT"

I'purop'eBa B.b.
XepcoHCKMi 1ep;KaBHUH YHiBepCUTET

B cmammi poszensoaromvca  MemoOOuyHi  NUMAHHA — BUKOPUCIAHHS  KOMN TOMEPHUX
MeXHON02IU, 30KpeMa, neddzo2iuHoco NpocpamHo2o 3acoby "Ananimuuna ceomempis', & npoyeci
BUKNIAOAHHSL KYPCY AHATIMUYHOL 2e0Mempii Yy 8V3.

Knrwowuosi cnoea: ingopmayitini mexuonocii, memoouka SUKIAOAHHA —AHANIMUYHOTL
2eomempii, nedazo2iuHuLl NPoSPamMHuLl 3acio.

Berym.

B yMoBax cydacHOro JUHAMI4HOTO PO3BUTKY CYCHUIBCTBA Ta YCKJIAHEHHS MOr0 TEXHIYHOI
Ta COLiaNbHOI 1H(PPACTPYKTYpH HAMBAXKIIMBIIINM CTPATETiYHUM pecypcoMm crae iHopmaris. [lopsin
3 TpaAMLIMHUMU pecypcamMH BIPOBAIKYIOThCA U 1H(OpMaIiifHI TEeXHOJOrii, MO J03BOJSAIOTH
CTBOpIOBaTH, 30epiratu Ta 3abe3nedyBatH e(EKTHBHI CHOCOOM 300paxkeHHs iHdopMarii, i fKi
CTalOTh HE TUIBKH BAXJIUBUM (HAKTOPOM KHUTTA CYCILUIBCTBA, ajie 1 3aco00M MiJBUIIECHHS
eeKTHUBHOCTI ympaBiiHHSA yciMa chepamu cycninbHOI AisutbHOCTI. Ilpu 1mBOMY TOJIOBHOIO
MepelyMOBOIO YCHIIIHOTO PO3BUTKY MpolleciB iHpopMaTH3allii CycHiibcTBa € iH(pOpMaTH3aIlis
ocBith. ToMy OIHUM i3 NPIOPUTETHUX HANPSIMKIB ICUXOJIOTO-TIEAATOTIYHUX Ta METOAMYHHUX
JOCTIPKEHb € BIIPOBAKCHHS KOMIT IOTEPHUX TEXHOJOTi B MpolleC BUKIAJaHHA HaBYAIbHUX
IVCLUIUTIH y BUIIMX HaBYAJIbHUX 3aKJIa/1aX.

Po3poOka 1 BHOpoBa/KeHHS KOMII'IOTEPHUX TEXHOJOTiM B OCBITHIA mpouec B YKpaiHi
MOB’SI3aH1 3 MEBHUMHU CKJIAJHOCTSIMM, 110 OOYMOBJIEHI HE JHIIE OOMEXKEHICTIO (P1HAHCOBHUX
MOJKJIMBOCTEH, aje i HEeJOCTATHICTIO METOJMYHOrO 3a0e3MEeUeHHsS KOMIT IOTEPHUX TEXHOJIOIH
HaBuaHHs. [Ipote 3a Bumoramu BomoHCHKOTrO mporiecy BXOMKEHHS YKpaiHu 10 €BpOmneichKoro
OCBITHBOTO TPOCTOPY HEMOXJIMBE O€3 LIMPOKOro BIPOBAKEHHS 1H(opMaliiiHux 3acoliB y
HaBYaJIbHUN TpoIec. 3 BUKOPUCTAHHSAM KOMIT IOTEPHOI TE€XHIKM Ta BIAMOBIJIHOTO METOJUYHOIO
3a0e3neueHHs] MIJBHUILYEThCS  €(EeKTUBHICTh HABYAJIbHOIO TMPOLECY 3a paxyHOK iHoro
iHTeHcHu(ikamii Ta akKTHUBi3alii HaBUYaJIbHO-TI3HABAIBHOI ISUTBHOCTI, HAJaHHS 1A TBOPYOTO
JOCIIITHUIBKOTO CIIPSMYBaHHS.

[IpoGiiemMa 3acTocyBaHHS y HaBUaJbHOMY HIpOLECI KOMII'IOTEPHHUX TEXHOJIOTIH Ta
iH(pOpMaIlIHHOTO METOJUYHOTO 3a0e3MeYeHHs] 1HTEHCHUBHO JOCTIKYEThCA BITYM3HIHUMH Ta
3apyOKHUMHU HAYKOBISIMH Ta METOJMCTAMU. 30KpeMa, MHUTAHHS BIPOBAKEHHS KOMIT IOTEPHUX
OCBITHIX TEXHONOriH po3risaand y cBoix poborax O.Bamyk, FO.I'opomiko, M.XKammak [1],
A.IlenbkoB, C.Pakos [4], A.€pmiosa, B.Kitouko, FO.Pamcekuii, B.MoHaxoBa Ta iHIIIi JTOCIIAHUKH,
OUIaKTHYHI Ta TICHUXOJOTIYHI acmeKTH i1H(POpMAI[ifHMX TEXHOJIOTIH HaBYaHHS BiOOpaKeHO B
nociimkenHsax B.besnanpka, B.3inuenka, B.PyOnoBa, B.bukoBa Ta iHmmx.

OcobmuBy yBary MNHMTaHHSAM pO3POOKM METOJMYHOTO HANOBHEHHS IEJaroriyHuX
MPOrpaMHUX CEPENOBUI 3 MIATPUMKOI MPAKTUYHOI JiSIIBHOCTI CTYAEHTIB MPUAUIEHO Y CBOIX
poborax O.CmiBakoBcbkuM [5], M.JIsBoBuM [2], B.KpekHinum, sKki 3amovaTkyBajid JIOCBIJ
BIPOBAKEHHSI KOMIT FOTEPHUX TEXHOJIOTIM B HABUYAIBHUN TpolleC BUKIAAaHHSI. 30Kpema, IIe
CTOCYETbCS PO3pOOKH MEAArOriYHUX MPOrPaMHUX 3aC001B 3 KypCiB anredpu Ui 3aralbHOOCBITHBOT
IIKOJIM, @ TAKOX JIIHIMHOI anredpu 1uid By31B, BAKOPUCTAHHS SKUX J03BOJISIE MPOBOJIUTH €(EKTUBHE
yIIpaBJIiHHS MPOLeCOM HaBYaHHsA. OCHOBHUM MPU3HAYEHHSAM IIMX 3aCO0IB € BUKOPHCTAHHS Mij 4ac
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MIPOBE/ICHHS ayAUTOPHUX 3aHATH a00 B MPOLECI CAMOCTIMHOTO BHBUEHHS HABYAJIILHOTO MaTepiairy
1utst POpMYBaHHS BIATIOBITHUX TEOPETHYHHUX 3HAHD Ta MPAKTUYHUX YMiHb.

3a TEMaTHKOI0 Ta 3MICTOM, a TAaKO)X 3a BHMOraMH OO 3arajJlbHOOCBITHBOI IIATOTOBKH
po3po0JieH] TeAaroriydi MmporpamMHi 3aco0M TMOBHICTIO BIANMOBITAIOTh HaBUAJIBHUM IIporpamam i
MICTSTh HaOOpU MPOrpaMHUX MOAYIIB, SIKI CKIQJalOTh pobode Micie BUUTENS Ta poOoUl micus
yuHiB. Taka apxXiTeKTypa HaJa€ BHKJIAJady MOXJIUBICTh €(EKTUBHO MPOBOJUTU HABYAHHSI Y
KOMIT I0TEpPHOMY KJIaci, 00J1aJHaHOMY 00UYHMCITIOBATIBHOIO MEPEXEIO.

Mera.

OcHoBHa MeTa poboTa — OOIPYHTYBaHHS MOJMJIMBOCTI Ta JOIUIBHOCTI BUKOPHCTAHHS
iH(OopMaIIHHUX TEXHOJIOTIH MPU BUKJIAJaHHI KypCY aHaJITHYHOI TeOMEeTpii y BUIIMX HaBUYAIbHUX
3aKJIa/1ax.

AKTYaJIbHICTb.

3acTocyBaHHA iH(OPMAIIMHUX TEXHOJIOTIH y HaBYaHHI peali3ye JeKiIbKka OCHOBHHX
METOIB TMENaroriyHol MISUIBHOCTI, SKI TPAAWILIMHO AUIATHCS HAa aKTHUBHI Ta MACHBHI MPUHIIMITH
B3aeMOJIii cTyaeHTa 3 Kowmm 'torepoM. [lacuBHI iHpOpMaLiliHI TPOIYKTH PO3POOISIOTHCS IS
yIPaBIiHHS MPOIIEcCOM 300pakeHHs iHpopMallii (JeKIii, MPaKTUKYMH), aKTUBHI — 11€ IHTEepaKTHUBHI
3acobm, MmO mepeadadaroTh aKTUBHY POJIb CTYICHTA, SIKUH CaMOCTIHHO OOMpae pO3AUIM B TEMi,
BHU3HAUYAIOYHU TOCIHIIOBHICTh iX BUBUEHHA. TaKMM YMHOM, BIPOBA/KEHHS KOMII IOTEPHHUX 3acO0iB
HaBYaHHS B MPOLEC BUKIAJAHHA OKPEMHUX TUCHHUIUTIH MEPETBOPIOE IMi3HABAJIbHI 1 MOTHBAIIHO-
€MOILIiifHI TpolecH, MiSUIbHICTh 1 CHIJIKYBaHHS BHUKIAJauyiB Ta CTYJAEHTIB, 3MIHIOE METOAUYHI
CHCTEMH BHKJIAJaHHS HABUYAIBHUX TUCIHILIIH.

Opni€ero 3 TOJNOBHUX 3a/ay, IIO CTOSATh MEpel] BUILOK IIKOJOK, € MiABUIICHHS SKOCTI
MaTeMaTHYHOI TIATOTOBKH CTYACHTIB 3 YypaxXyBaHHSM Cy4YaCHHX HAmpsIMKIB PpO3BUTKY Ta
BUKOPHUCTAHHS 1HQOPMAIIITHUX TEXHONOTiH y By3i. CiofiBaHHS MIOAO MiABUIIECHHS €()EeKTUBHOCTI
MaTeMaTHYHOI JiSUTbHOCTI KOMIT IOTepHUMH 3aco0aMH TOB’s3aHI HacaMmepea 3 MOXIUBOCTIMHU
peanizyBatu iei KOHCTPYKTUBI3MY y HaB4YaHHI MaTemaTuku. Dopmanizallis XoAy po3B’sS3yBaHHs
3ajadi Ta mepeaada Moro KOMIT'IOTEpy JIJIsl aBTOMAaTHYHOT'O BHKOHAHHS — IPOBIJHA i/1es I[bOTO
nporuecy. PiBeHb cydacHuX iHGOpMAIIHHUX TEXHOJIOTIH JO3BOJISE CIIPOCTUTH L0 CKIAAHY 3a/a4y,
30Cepe/DKYIOUH YBary Ha 3MiCTOBHHUX CTOPOHAX HAaBYAIHHOTO IPOIIECY.

IndopmartiitHi TexHONOTii BIAKPUBAIOTH HOBI MOXJIMBOCTI y BHUKJIAQJAaHHI MaTEeMAaTUYHUX
KypciB. Hacammepen 1me TpoOSBISEThCS B TOMY, IO BOHH CTAalOTh IS CTYJICHTIB 3aCO00M
eKCIIEpUMEHTYBaHHS 3 METOI0 TEpEeBIpKM CBOIX TiNOTE3, pO3B’S3aHHS 3a/ad, IOPIBHIHHS
OTPUMAaHMX PO3B’SI3KIB 3 nepeadaueHHsMu. Lle BiAmoBigae TOJOBHUM HaMpsMaM OHOBJICHHS BHUIIO1
HIKOJIM — JISUTbHICHOMY HiIXO[Y, L0 3MIHIOE POJIb Ta MICIE BUKJIA/1a4ya Ta XapakTep Mi3HaBaJIbHOI
JISUIBHOCTI  cTyAeHTiB. KpiM TOro, BOpPOBa/)KEHHS KOMII'IOTEPHHUX TEXHOJOTIH B Ipolec
BUKJIa/IaHHS MaTeMaTUYHUX JAUCIUIUIIH BHOCUTH 3MiHH 1 B 1HIIII KOMIOHEHTH METOAMYHOI CUCTEMHU:
dhopmu, MeTOIM Ta 3acO0M HABYAHHS.

[TporpamHa miATpUMKa MaTeMaTHYHUX KYpCiB MOBHMHHA MEPENYCIM CIPHUITH JOCSITHEHHIO
MearoriyHoi METH 3a PaXyHOK BUKOPHCTAHHS KOMIT IOTEPHUX 3aC001B: LTIOCTpaIlii MaTeMaTUHIHUX
MOHSTh, IEMOHCTpAIII] 3aCTOCYBaHb MATEMAaTUYHUX METOIIB TOCT1PKEHHS PI3HOMAaHITHUX TPOIECIB
1 SIBUILI, MPOBEIECHHS MaTEeMAaTUYHOTO E€KCIEPUMEHTY, CTBOPEHHS Ta BUBYEHHS I1H(OpMaliiHUX 1
MaTeMaTHYHUX MOJIeNIEH SIBUIL 1 MPOLIECIB, PO3BUTKY '€OMETPUYHOI 1HTYIIII.

Takum YMHOM, peaimizallis MOJEeNl MaTeMaTHYHOI OCBITH, sika O BigOWBajia OCHOBHI
TEH/ICHIIT PO3BUTKY CYCIIIbCTBA, € OUTBII €(PEKTUBHOIO 32 YMOB MOE€JHAHHS TPAIULIHHUX (OpM
HaBYaHHS 3 KOMIT FOTEPHUM MOJICITIOBAHHSM SIK METOJIOM ITi3HAHHS Ta 3aCO00M y4OOBO-TIPOEKTHOL
TiSUTBHOCTI CTYICHTIB.

MeTtoau4Hi 000/ 1MBOCTI BUKJIAJAHHA KypCY aHAJITHYHOI reoMeTpii.

BaxxnuBe Miciie B MareMaTHU4HIM MiATOTOBHI (haxiBIliB y KIACHYHUX Ta MEAAroriyHUX
YHIBEpCUTETaX BIABOJUTHCS TeOMeTpii, 30kpema, aHamiTuuHid. Kypc anamitTuyHOi reomerpii mae
3a0€e3MeUnTH PO3YMIHHS CTYJI€HTaMHM HAyKOBMX 1JI€ll Ta METOAY aHAJIITHYHOI reomerpii, ii Micus
cepen IHIMIMX MaTeMaTHYHUX JUCIUIUTIH, B3a€EMO3B’ 3Ky 3 HHMH, CIIPUSITH 300YTTIO CTyJeHTaMHU
3HaHb Ta BMiHb, Kl JalOTh MOXIIUBICTh OTPUMATH SIKICHY OCBIiTYy. [[ng ycyHeHHs dopmanizmy y
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3HAaHHSX CTY/AEHTIB, HEC(OPMOBAHOCTI TNPEAMETHUX BMiHb Ta HAaBUYOK CIIiJ] BpPaXOBYBAaTH
0co0MMBOCTI Kypcy. Tak, BU3HAYaIbHUM JJIsI TIPEAMETY € METOJ] BUBUEHHS, a TaAKOK HEOOXITHICTh
OlepyBaTH PI3HOMAaHITHUMH 3HAKOBO-CHMBOJIYHUMH 3acobamu. Kpim TOro, icHyIOTH 1 pi3Hi
HIAXOIU 10 CTPYKTypH3alii BChOI'O Kypcy, BU3HAU€HHS HOro OCHOBHUX MOHATH. g kpamioro
3aCBOEHHS CTYACHTAMH Marepiany ciiJl (opMyBaTH B HHMX TaKy SIKICTb 3HaHb, SIK CHCTEMHICTb,
OCKUIBKM TUIBKM CHCTEMHI 3HAHHS J03BOJIAIOTH MPOSIBUTU CTYIEHTY THYUYKICTh, KPUTHYHICTb
MUCIICHHSI, CIPOMOXHICTh OLIHIOBAaTH HOBI (DaKTH, HOBi i/1€i, BHBYATH IEBHUI T€OMETPUUYHUI
00’€KT 3 PI3HUX TOYOK 30Dy, AICTABaTHU 3 TEKCTy HEOOXiaHYy iH(OpMAIIilo, JaBaTH 1IHTEPIIPETAIlilO
MPOYUTaHOMY. BigoMo, 10 CHCTEeMHI 3HaHHS, sSKi B X0l (OPMYBAaHHS YCBIJOMITIOBAIIUCS
CTY/IEHTOM SIK HEJiHIMHE yrpynyBaHHs 3HaHb, y 3aBEpILIEHOMY BUIVIAAI HAOyBarOThb KOMIIAKTHOI,
posropHyToi hopmMu. 3a HEOOXITHICTIO iX JIETKO pPO3TOPHYTH y NOTPiIOHOMY KOHTEKCTi. BusiBieHo,
10 3HAHHS 3 AaHAJITUYHOT T€OMETPii MOKYTh HAOYTH SIKOCTEH CHCTEMHOCTI 32 YMOBHU (DOPMYBaHHS:
3HaHb TPO CTPYKTYPy TEOpii, THMH 3B’SA3KIB MK ii eleMEHTaMH; y3aralbHCHHX CIeIllaTbHIX
IPEIMETHUX YMIHb, YMiHb KOHCTPYIOBATH CHUCTEMHHUH BHKIJIAJ Marepialy 3a IEBHOI Harepen
33JJaHOI0 CXEMOIO; yYMiHb BHOYZOBYBAaTH Pi3HI CXeMH BHKJIaLy. BuaineHo kpurtepii Ta piBHI
cOpMOBAHOCTI y CTYICHTIB CHUCTEMHHMX 3HaHb 3 aHAJITUYHOI T'€OMETpii: MepUInil piBeHb —
(akToNOriYHAa CHUCTEMHICTh, IPYTUH piBEHb — JIOKAJIbHA CHUCTEMHICTh, TpPETIH piBEHb —
METO/I0JIOT1YHA CHCTEMHICTb.

MokHa BUAUTUTH TPU OCHOBHI €Tamnu mporecy GOpMyBaHHS y CTYACHTIB CHCTEMHHUX 3HaHb
3 Kypcy aHamiTu4Hoi reomerpii. Ha mepmomy erani GopMyroTbcs €I€MEHTH CUCTEMHUX 3HAaHb Y
Me)Xax HaBYAIBHOI TEMHU, HA APYTrOMY €Tarli — CUCTEMHI 3HaHb Y MeKaxX 3MICTOBHOTO MOAYJIA, a Ha
TPEThOMY — y MEKax 3araJisHoro Kypcy aHaJliTH4HOI reoMeTpii.

['osioBHA BiAMIHHICTH MOIYJBHOI CHCTEMH HaBUaHHS — II€ YiTKa CTPYKTYpH3alis 3MICTy
HaByaHHs. [1ix yac moOyaoBU 3MICTy KypCy aHaNITUYHOI reOMeTpii B paMKax pealizallii KpeauTHO-
MOJTyJIbHOI CHCTEeMHM HaBYaHHS HEOOXiJHO BPaxOBYBaTH HACTYIIHI YMOBH IHTErparii CKIaJ0BHX
HaBYaJIbHUX TEM JUCLUILIIHU:

- 00‘eKTH JOCIIKCHHS TIOBUHHI OyTH CIIOpPiTHEHUMU;

- MiJ Yac BUKJIAJaHHS OCHOBHUX T€M JUCLMILIIHM HEOOX1IHO BUKOPUCTOBYBATH OJIHAKOBI

METOIH AOCIIIKEHHS;

- HaBYaHHS MOBUHHO 0a3yBaTHCS Ha 3arajbHUX TEOPETUYHUX KOHLEMIIISIX.

[{i1 HaBYaHHS, 10 3a0e3MedyloTh (OPMYBAHHS HEOOXITHUX 3HAHb MaHOYTHIX BUMTENIB
MaTeMaTHKH, TIOBUHHI BHU3HAYaTUCS Ha MOYATKy KOKHOro moayins. Ilin yac BUBYEHHS Kypcy y
CTYIEHTIB ()OPMYIOTHCSI KOHKPETHI1 BMIHHS, 10 HEOOX1/1H1 B MOJaNbIIii podeciiiHii qiSIbHOCTI, a
came: BMiHHS MPaBUJIILHO Ta YiTKO MHUCIUTH, IOMAaraTuch MOBHOIIIHHOCTI apryMeHTallii, JIOT14HICTh
MUCJIEHHSI, YITKICTh MaTeMaTUYHUX MIPKYBaHb Ta BMIHHS IPOBOJUTH JOTIYHHUM 1 METOJOJOTTYHHUM
aHais.

MonynbHa nporpama Kypcy aHaJITUYHOI TeOMeTpii CKilaJieHa Tak, 10 3MICT HaBYaJbHOTO
MaTtepially KOXHOI0 OKpEeMOro MoyJIs 3abe3nedye TOCATHEHHS JUIaKTH4YHOI MeTH. KoxeH Moy
MICTUTh y €001 CKJIaJIOBI HaBUaJbHI €JIEMEHTH, a KOHKPETHI IIUJII MOIYJIB TependadaroTh 4iTKe
yABJIEHHS KIHLIEBOTO pe3ysibTaTy, (OpMyBaHHA 3MICTY HaBYaHHSA, 3a0e3MeYeHHs MpoLecy
3aCBOEHHS 3HaHb Ta BMIHb, @ TaKOXX 3BOPOTHOTO 3B‘sA3KYy. 3T1THO 3 OCHOBHHUMH NIpPHUHLIMIIAMU
KpPEIUTHO-MO/IYJIbHOT CUCTEMH HaBYaHHS CKJIQJOBI YaCTHHMU KOXKHOTO MOJYJIS € CAaMOCTIMHMMU Ta
B3a€MOINOB‘si3aHUMU. JloriyHa CTpyKTypa MOAYJIiB HaBYallbHOI IporpamMu 3 Kycy ‘“‘AHaiiTHYHA
reomeTpis’ HaBeAeHa y Tabmuui 1.

3micToBui a00 HABYAIBHUM MOAYJh SBISIE COOOI0 YaCTHMHY KypCy, IO Ma€ CaMOCTiHHE
3HAYEHHS 1 MICTUTh KiTbKa OJM3BKUX 3a 3MICTOM TeM a0o po3aiiiB. KoxkeH MOAysh BiApi3HIETHCS
CYKYITHICTIO TEOPETHMYHHUX Ta NPaKTUUYHUX 3aBJaHb BIJINOBIAHOIO 3MICTY, a TaKoX QopmMamu
KOHTPOJII0, OCKUIBKU NPH MOJYJIbHOMY HaBYaHHI 3aCBOEHHS CTYJEHTaMHU MaTepiaily BiJOyBaeThcs,
B OCHOBHOMY, B TpOIlECI AaKTUBHOI CaMOCTIHHOI mdisutbHOCTI. Tomy s 3a0e3medeHHs
LIeCIPSIMOBAHOI Ta OpraHi3aliifHoOl caMocCTiiiHOi poOOTH CTYAEHTIB HEOOXITHHUM € MPOBEACHHS
BIJIMOBITHUX T1JICYMKOBUX 3aHSATh, KOHTPOJBHHUX POOIT TOIIIO.
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Ta6mums 1
Mooyns 1. Bekropu. /lii Hag BeKTOpaMu
AHaniTHYHa + BextopHi npocTopu
reoMeTpis Ha Adinna cuctemMa KOOpAMHAT Ha IUIONIHHI
TUTOIIMHI [TpsiMa Ha ruIOIMHI
Mooy 11. Eninc Ta #oro BiacTuBoCTI
Jlinii gpyroro ITapa6ona Ta i B1aCTUBOCTI
HOPAAKY I'imep6ona Ta ii BmacTHBOCTI

JlocnimkeHHs 3aralbHOrO PiBHSHHS KPUBOT

= JPYroro NopsiAKy
2
5 . .
s Mooy 111. P AcinHa cucTemMa KOOpAWHAT B IPOCTOPI
§ N r— »| Bekropu y npocropi '
kS reOMETpisi B MPOCTOPI \A IIpsma Ta nIomuHa y IpocTopi
= Mooyns IV. |__—" [uninapuyHi Ta KOHIYHI IIOBEPXHI
g [osepxni apyroro  ——_| Enincoinu, rinepbonoinu Ta mapabonoinu
< MOPSAKY Ta iX BIACTHUBOCTI
Mooynv V. ITepeTBOpEHHS TUIONIMHU
[TeperBopeHHs '<E Pyxu monmuaum Ta iX Kinacudikaris
TUTOIIHHU [TeperBopenHs moaiOHOCTI
Mooyns VI. A¢innuii N-BUMIpHUIA TPOCTIp.
Adinnuii Ta EBKutiioBHiA N-BUMIpHUIN TTPOCTIP
eBKJI1IOBHI N- KBangpatuani ¢popmu Ta KBaAPUKH

BUMIpHUH POCTOPU

BpaxoByroun BuIle 3a3HadyeHe, MOXKHA BIAMITUTH, IIO0 B CTPYKTYpl KOXKHOTO MOIYJIS
PO3pI3HAIOTE TPU OCHOBHI KOMIIOHEHTH: TEOpETHYHa, MpPaKTHUYHA Ta KOHTPOJIbHO-00JIKOBA.
Teopernuna uacTMHa Oe€3MOCepeHbO BHU3HAYAETHCA 3MICTOM JIEKIIMHUX 3aHATh, MpPaKTHYHA
YacTUHA — MPOBEACHHSAM IMPAKTHYHUX Ta KOHCYJIBTATHBHHUX 3aHATh, IMEepel0adyeHNX HABYATHHUMU
IUTaHAMH, @ KOHTPOJIbHO-00JIIKOBA BKJIIOUA€ KOHTPOJIb BXIAHUX, NOTOYHHUX Ta IMiJCYMKOBUX 3HaHb.
OcHOBHI OJIOKM KOXHOTO HABUYaJIbHOTO MOJYJS 3a CBOIM 3MICTOM Ta IUIAKTUYHUMH IIJISIMUA
3aiiMaoTh BIAMOBIAHY Horo yactuny (man. 1).

[Ipu ckimagaHHi nporpaMu HEOOX1AHO BpPAaXOBYBAaTH BIAMOBIIHICTE 3MICTY Ta OOCATY
KOMIIOHEHTIB HAaBUAJIBHOTO Marepialy BIJNOBIJHUM IUIaHAM Ta poOOYMM Mporpamam 3
JUCHUIUTIHY, (PyHAAMEHTaJIbHICTh B1IOPAHUX IMOHATH, 3HAYEHHS iX JUIs MOJAJbIIOI MpodeciitHoi
JISUTBHOCTI, MDKIPEAMETHI 3B‘A3KHM B CTPYKTYpl NMOTOYHOIO LUKIY JIUCIMILUIIHH, JOCTYIHICTh
HaBUYAJBLHOTO MaTepially JJisl CTYIEHTIB, @ TAKOXK CIOPITHEHICTh MOHATh B MEKaX BUBUEHHS OJIHIET
TEeMH.

[Ipy 1bOMY TOJOBHY YyBary cilil HOpUAUIATH (OPMYBaHHIO TPEAMETHHUX BMIHb, IO
Oe3rmocepeIHbO MOB’SI3aHO 3 HAaOYBaHHSAM CTyJIEHTaMHM TI'€OMETPUYHUX BMiHb, iX Kiacudikarii,
MICHIO Ta poJii y 3arajibHii reoMeTpUYHii MIAroTOBLI. 3a 3MICTOM T€OMETPUYHOI ISIbHOCTI
BMIiHHS MTOALISAIOTHCS HA 3arallbHOHABYAbHI, 3aTaJIbHONPEIMETHI Ta CIeI[ialIbHI IPEMETHI BMiHHS.
Crneundika 3araibHOIpPEIMETHUX BMIHb M1 YaC BUBYEHHS aHAJITUYHOI reoMeTpii 00yMOBJIeHa HE
JIMILE 3MICTOM HaBYAJIBHOTO MaTepiaiy, HOro JOTi4HOI0 MO0YI0BOI0, ane i crennpikoro 000J0HOK,
B MeXaxX SKUX PO3MISIIAaeThbes Ied matepian. Jlumie Tomi, Komu 3MmicT 1 (opma MaTeMaTHIHHUX
a0cTpakiii BUCTyMA€E AJS CTYJIEHTIB Yy JIaJIeKTUYHOMY HO€JHAaHHI, MOKHA TOBOPUTH PO CBiZOME
3aCBOEHHS 3MICTY.
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CknagoBi YaCTUHM 3MiICTOBHOIO mMoAayns

@ TeopeTtunyHa
YacTuHa

O KoHTposnbHa
YacTuHa

B [TpakTnyHa
YacTuHa

Man. 1

CKJIaIHOCTI CTYJIEHTIB i1 YaC BUBYCHHS aHAIITUYHOI T€OMETPIi TOCHTh YacTo MOB’s3aHi 13
3MUTTSAM 3MICTY Ta Horo opmH, HACTHIAKOM YOTO BUSBIAETHCS HECIIPOMOXKHICTH MEPEXOAUTH BiJl
reoMeTpruyHoi (OpPMH 3MICTY AMCUMIUTIHM 10 aHATITUYHOI i, HABIAKH, BHPAXKATH 3MICT PI3HUX
3HAKOBO-CUMBOJIIYHUX 3ac00iB. Came IIi CKJIaJHOCTI Y BUKJIAJaHHI OOYMOBIIOIOTH HEOOXIIHICTh
YIIOCKOHAJIEHHS I[bOTO MPOIIECY Ta BUPIMICHHS MPOOJIeMH (OPMYBaHHS y CTYACHTIB CHCTEMHHX
3HaHb 3a JOIMOMOT0K0 €(pEeKTUBHUX 3ac00iB 0OPOOKH Ta CIIPUUHATTS 1H(GOpMAIIii.

OOrpyHTyBaHHSI MOXJIMBOCTI BIPOBaJKeHHHA iH(oOpMaLiiiHMX TeXHoJIOriii B mpouec
BUKJIAJJaHHS KYpCY.

[lin wac BukmamaHHs OyAb-IKOTO Kypcy OCOOJHMBAa yBara 3BEPTAETbCS HA CTABJICHHS
CTYICHTa J0 HaBuaibHOro mnpeamery. Lle BigHomieHHS (QOpPMYEThCS MiA BIUIMBOM HACTYITHHUX
¢bakTopis:

- CBITOIUIAJHE 3HAYCHHsS TMpeAMETYy (HACKUIbKM BiH JOMOMAara€ 3po3yMITH 3aKOHU

PO3BUTKY IPUPOAH Ta CYCIIJIbCTBA, pO3iOpaTHCS B CYCHUIBHUX SBUIIAX);

- Mi3HaBaJbHE 3HAYEHHS NpeAMeTy (HAaCKUIbKM BiH IOIIUPIOE KPYrosip, Ja€ IMiKasi,
NOTpiOH1 3HAHHS, PO3KPUBAE HEB1IOME);

- CyCIUIbHE 3HAUEHHS MpeAMETY, HOro poiib y HayKOBOMY, CYCIIJIbHOMY, KYJIBTYPHOMY Ta
€KOHOMIYHOMY >KMTTI KpaiHu;

- TpaKkTUYHE 3HAYeHHs MpeAMEeTy JUIsl JaHOro CTyAeHTa (3B'I30K 13 HaMiueHOIo
MalOyTHROI0 Tpo(deci€ro, MOXKIUBICTH OBOJOJITU KOPUCHUMH BMIHHSMH Ta
HaBHYKaMHU );

- JIETKICTh 3aCBO€HHS JIAHOTO MIPEIMETY, /10 IKOTO CTYJEHT BiI4yBa€ ce0e OB 3A10HNM;

- e(eKTUBHE BUKJIQJAHHS IaHOTO MIPEMETY.

3 mepepaxoBaHMX MOTHBIB JUIsl CTYAEHTIB HAWOUIbII 3HAYMMiI € MOTUBU IpPaKTHYHI Ta
Mi3HaBaNbHI, SIKI 0€3MOoCcepeHbO MOB’SA3aHi 13 AKICTIO AUAAKTUYHOTO 3a0e3MeYeHHs] HaBYaIbHOTO
nporiecy. HeoOXiTHIM KOMIIOHEHTOM JUIAKTUYHOTO 3a0€3MeYeHHs] BUCTYIIAI0Th 3aCO0M HaBYaHHS,
cepel SAKHUX OCOOJIMBE Miclle BIJBOJUTHCA KOMI'IOTepy. Y cdepl OCBITH KOMII IOTEp
BUKOPHUCTOBYIOTh 3 PI3HOIO METOIO:

- 5K 00’€KT BUBUCHHS,

- sK 3aci0 HaBYaHHS;

- 5K CKJIQJIOBY YaCTHHY CUCTEMH YIPaBIiHHS OCBITOIO;

- 5K €JIEMEHT METOJMKH HayKOBHX JIOCIiKEHb.

Bukopucranus Komm’ioTepa y HaBUAIBHOMY IIpolieci BinOyBaeTbcs 3a OaraTtbMma
HaTpsSMKaMu:

- 5K 3aci0 iHauBiqyai3allii HaBuaHHS (3a JOTIOMOTOIO 3aBAaHb Ta 1HAWBIAYyalIbHOT POOOTH

3 KOMIT'IOTEPOM CTYAEHTU JOCATAIOTh 3HAYHMX YCHIXIB y 3aCBOEHHI Martepiaiy, aJpke
KoMI'1oTep (ikcye yci etamu poOOTH, OLIHIOE ii, a BUKJIaga4 Mae 3MOTY OyIb-KOJIH
IpoaHaNi3yBarTH ix aii);
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- SK JpKepenio iHdopmanii (dyepe3 KOMIT'I0TEp MOXHAa OTPUMYBATH BEIMYE3HY KiJIBKICThH
iH(opMartii, sKy BHKIaga4 MOKE BUKOPUCTOBYBATH B HAaBUAJILHOMY ITPOIIECi);

- sK 3aci0 OLiHIOBaHHS, OOJiKYy Ta peecTpauii 3HaHb (KOMII'IOTEpP HE TUIBKH OIIIHIOE
BIJINOBI/II, & i BUJIa€ PEKOMEH/IAIIIT III0/I0 BUTIPABJICHHS TOMHJIOK);

- 5K 3aci0 TBOPYOI JisUIBHOCTI CTY/ICHTA,

- sK 3aci0 3a0XO4YEHHS [0 HaBYaHHA (poOOTa Ha KOMIT'IOTEPl CTHMYJIIOE YCITIIIHE
BUKOHAHHS HABYAIBHOTO 3aBJaHHS, SIK JOCTIIHUIBKUH MMOIIYK, TUI MUACJICHHS).

Moro 3acTocyBaHHs CTBOPIOE YMOBH JUIi MOJEPHi3allil TPaJMIIHAX METOAMK HABYAHHSI.
[lepeBara komn’0Tepa nepes] iHIMMHA TEXHIYHUMHU 3ac00aMH HaBYaHHS TOJISTa€e TAKOX B TOMY, 110
BiH OJTHOYACHO € 1H(OPMAIITHUM, KOHTPOJIOIYHMM 1 HABYAJIbHHM 3aCO00M.

Cepenr OCHOBHHX KOMIT FOTEPHHUX HaYaJIbHUX MPOrpaM 3HAYHE MICIIe OCIaI0Th MPOrpaMHO-
METOJMYHI KOMIUIEKCH — KOMIT IOT€PHI MiAPYYHHKH, 10 3a0€3MEeUyI0Th MOKJIUBICTh 3aCBOIOBATH
HaBYAJIBHUNA Kypc a0 HOTO po3.ii, 1 AKi MOEJHYIOTh B OO0l OCOOIMBOCTI MiIPYYHUKA, TOBIIHUKA,
3aJlayHUKa Ta J1abopaTOpHOro mMpakTukyMmy. IlpukiagoM Takoi HaBYaJlbHOI MPOrpaMu €
nenaroriuauii mporpamuuid 3aci6 (I1I13) "Amnamituuna reometpis”, po3poOJICHHI KOJIEKTHBOM
HAyKOBO-JOCTIIHOTO 1HCTUTYTY iH(QOpPMAmiMHUX TEXHOJOrili XepCOHCHKOro JIepP>KaBHOTO
YHIBEpCHUTETY IiJ] KepIBHUIITBOM KaHAUAATa (i3NKO-MaTEMaTUYHUX HayK, noueHTa JlbBoBa M.C.

['onoBHa MeTa MegaroriyHoro MporpaMHOro 3acody "AHaniTUyHa TeoMeTpis" — Ha OCHOBI
€IMHOI CUCTEMHU BHBYEHHS BCHOTO TEOPETHYHOTO 1 MPAKTUYHOTO MaTepialy PO3KPUTH TEOPETHYHI
OCHOBHU CY4YaCHOI aHANIITHUYHOI TeoMeTpii, sIKi € HEOOXITHUMH Ui BUBYCHHS KYpPCIB CHEIiaIbHUX
JTUCIUILIIH, (JOPMYBATH MPAKTUYHI BMIHHS Ta HaBHYKH, HCOOXITHI JUIsl aHAII3y, JOCITIIKCHHS Ta
PO3B’sI3aHHS MPUKJIAIHUX 33/1a4, HAJIaTU JOMOMOT'Y BUKJIaJaueBi y 3iicHEHH] AudepeHIiioBaHOrO
iAXOMy A0 HABYaHHS, CHIPHUSATH OUIBII TMOBHOMY Ta TJIHMOOKOMY 3aCBOEHHIO CTYJICHTaMHU
HABYAJILHOTO Marepialy, 3akpimieHHio #oro B mam'sati. [liq yac HaBuaHHS NOUCHUIUTIHM 32
JOTIOMOT OO0 TIPOTPAMHOTO 3ac00y CTYACHTH HaOyBalOTh BiJIOBIIHI 3HAHHS, a CaMe:

- OCHOBHI O3HAY€HHS, TEOPEMH Ta IX MPAKTUYHE 3aCTOCYBAHHS;

- OCHOBHI MaTeMaTW4HiI METOJH PO3B’SA3aHHS 3a7a4 3 KypCcy aHAJITHYHOI TeOMeTpii;

- JIOBEJICHHA BaXJIMBUX TEOpEM, Ha SKUX IPYHTYIOTbCS MaTeMaTH4HI METOIH, IO

BUBYAIOTHCA.

KpiM TOro, 10 OCHOBHHMX BMiHb, III0 HAOYBaIOTh CTYIEHTH TiJ Yac BUBYCHHS TUCIUILTIHHU,
HaJeXaTh BMIHHS:

- KOPHUCTYBaTHCS METOJaMH aHAJIITUYHOI TeoMeTpii Mpu BHUBYEHHI JUCHMIUIIH

3arajibHOHAYKOBOT Ta CIEIiadbHOT MiATOTOBKY;

- 3aCTOCOBYBAaTH OCHOBHI MaTe€MaTH4YHI METOJU aHANITUYHOI T€OMETpPii MpH JOCTIIKEHH1
Ta pO3B’s3yBaHHI PI3HOMAHITHUX 33714,

- Ha OCHOBI TEOPETHYHOrO Marepially Kypcy [aBaTH BIAMOBIAI Ha 3aBAaHHS s
CaMOKOHTPOJIIO.

3a TeMaTHKOIO Ta 3MICTOM, a TaKOX 3a BHMMOTaMH J0 MiAroToBkH cTyaeHTiB III13
»AHQJIITHYHA T€OMETpis” MOBHICTIO BIANOBIJA€ HABYAJIBHIN MPOrpaMi 3 aHAIITUYHOI T€OMETpIi JIIs
BUIIIUX HaBYAIbHUX 3aKIIa/IiB.

- Buxnanau Buxopuctosye I1I13 ,,AnanitTnyna reomeTpis’” y Npolieci BUKIaJaHHS HOBOTO

marepiaiy IiJ] yac MPOBEJCHHS JIEKIIHHUX 3aHATh.

- Crynent BuxopuctoBye [II13 ,,AHaniTiuHa reomerpis” s 3aCBOEHHS HABYAJIBHOTO
Mmarepiany BIOMa Ipu CaMOCTIHHOMY BUBUEHHI LIbOTO MaTepiaiy.

- Crynent Ttakox BukopucroBye IIII3 , AHamiTuuHa reoMmeTpisi” SAK KOHCHEKT
TEOPETUYHOI0 MaTepiany MpH BUKOHAHHI 3aBAaHb IiJ] 4Yac MPOBEIEHHS ayJUTOPHUX
MPAaKTUYHUX a00 J1abOpaTOpHUX 3aHATH a00 BAOMA M1/ Yac CaMOCTIHHOI poOoTH.

[Tix yac BuBUeHHS Kypcy "AHanmiTHuHa reoMeTpia” i3 Bukopucranusm I1I13 BpaxoByroTbCs
IHAMBIAYaIbHI MCUXOJOTIYHI OCOOIMBOCTI aHAITUKO-CUHTETUYHOI JISJIBHOCTI CTYACHTIB, PI3HUMN
piBeHb MiAroToBKU. E(EeKTUBHICTh HABUAHHS MPU LIbOMY 3aJIEKHUTh BiJ 6araTboX MPUYMH, aje COH
BOHA poJIb IIPU I[bOMY HaJIe)KHUTh BUKIagady. Came BiH MPOBOJUTH HaBYAIbHO-BUXOBHY pOOOTY 31
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CTY/[ICHTaMHM, JOIOMara€e CIUIAHyBaTW IX CaMOOpraHizalilo, BHKOHAaTH HaBYalbHI 3aBJaHHA,
JIKBITyBaTH POTAIMHY B 3HAHHSIX.

[MI13 wmicTuth HaOlp MOIYNIB-CKIAJOBUX M KypCy: MIAPYYHUK, 3aJauHUK, OIOPHI
KOHCIICKTH, aHAIITHYHI 3aJa4i, JIeKIii. YMOBHO BeCh MaTepiaJl MOYKHA IMOIIIUTH Ha JBI YACTHUHU:
TEOpeTHYHa Ta MpakThyHa. [IpakTHMyHA YacTMHA MOXKE 3aCTOCOBYBATHCS IIiJl Yac IMPOBEACHHS
JIEKIITHUX 3aHATh, @ TAKOK IIPH BUBYCHHI MaTepiayly CTyACHTaMH caMOCTiiiHO. Po3pobiieHi omopHi
KOHCIIEKTH 3 TaKUX T€M KypCy, SK: METOJ KOOPAHMHAT, PIBHAHHS HPAMOI, JiHII APYroro Mmopsjaky,
Kiacudikaiiss KpUBUX JIPYroro MOPSIKY, PIBHSHHS JIIHIA B MOJSAPHUX KOOPAMHATAX, CIIEMECHTH
BEKTOpPHOI aireOpu, piBHSHHS NPSIMOI Ta IUIOMIMHU Yy MPOCTOPi, MOBEPXHI Apyroro mopsaky. o
OCHOBHHMX TE€M pO3p00JieHI 3aBIaHHs MPAKTUYHOTO XapaKTepy, IO MICTITh 0a30Bi 3a/1adi 3 Kypcy
aHAMITHYHOI TeoMmeTpii Ta 3abe3meuyroTh Nepexi BiJg HaBYAIbHO-II3HABAIBHOI CaMOCTIIHOT
JISUTBHOCTI CTYNIEHTIB /0 SKICHOTO 3aCBOEHHS HUMH HaBYaJbHOTO Marepiaiy, 30aradyioTh Ta
peari3yloTh aKTUBHICTB 1 caMOCTiKHICTh. KpiM TOro, po3B’si3yBaHHS MPAaKTUYHUX 337ad 3 Kypcy
JIOTIOMarae CTyJIeHTaM He JuIe 3700yBaTh HOBI 3HAHHS Ta 3aKPIiIUIFOBATH HAO0yTi HABUYKH, aje H
PO3BHBA€E IMi3HABAIBHY MisJIbHICTH, JONOMAarae BiIUyTH CBOIO IHTEJEKTYaJIbHY CIPOMOXHICTb
HE3aJIeXKHO BiJ] PIBHA X MIATOTOBKH, L0 POOUTH MPOAYKTUBHUM NPOLIEC HABYAHHS, CIIOHYKA€E 10
TBOPYOI AiSUTHHOCTI, CAMOPO3BUTKY Ta BJOCKOHAJICHHS.

Po3po6nennii [1I13 3 kypcy "AHanmiTiuHa reoMeTpist" IPyHTYETbCS HA HACTYIIHUX OCHOBHUX
MPUHIUIAX, OI0 BU3HAYAIOTh KOHIENTYaJbHUHA 3MICT IHOTO Neaarorignoro 3aco0y. [lo-mepire, me
HNPUHLUIN MTPUMKU IPOLIECY HaBYaHHS, SKMH peali3yeThCsl 3a JOIMIOMOI'OK €JIEKTPOHHUX Bepcii
TEOPETUYHOT0 HABYAJIHHOTO MaTepially y BUIJIA/I OTIOPHUX KOHCIEKTIB, CYKYITHICTh SIKHX YTBOPIOE
IIPEIMETHO-OPIEHTOBAHE IHTErPOBAHE CepeloBUIE. TeMu, [0 PO3KPUBAIOTHCA B OMNOPHUX
KOHCIIEKTaX, MMOBHICTIO BiJIMOBIIal0Th OCHOBHUM MUTAHHAM KYpCY aHATITUYHOI T€OMeTpii 1 MICTATh
O3HAYEHHS T'€OMETPUYHUX IIOHATh, a TaKOX (OPMYIIOBAaHHS TBEP/UKEHb, SKI PO3KPUBAIOTH
BJIACTUBOCTI PO3MJIAHYTHX TOHATh. /[l 3pydyHOCTI TpW KOPHUCTYBaHHI OCHOBHE BIKHO
IHTEPAaKTUBHOTO OMOPHOTO KOHCIEKTY po30MTe Ha JBI YAaCTUHU: B JIBIM YacTWHI MOCTIIHO
3HAXOAMTHCS 3MICT, IO JTO3BOJISIE MBUAKO MEPEXOJUTH BiJl OTHOTO MUTAHHSA JI0 1HIIOTO, a B TpaBiit
YaCTUHI PO3MILICHO Oe3M0cepeIHbO TEOPETUUHUI MaTepiall, 0 CTOCYEThCS JaHOro nuTaHHs. [Ipu
LbOMY HEOOX1THUN JUIAKTUYHUIN MaTepial MPONOHYETHCS YCIM YYaCHUKaM MPOIIECy HaBUaHHS.

Jpyruil npuHIMI — 11€ TPUHIMI YHIBEPCAIBHOCTI, 1110 BUpaxkaeTbes B opieHTauii I1I13 Ha
yCiX Yy4aCHHUKIB MpOIeCy HaBYaHHS Ta Ha yci Horo gpopmu. 3riJIHO 3 HABYAJIbHOIO MPOTrPaMoI0 Kypcy
aHATITUYHOI reoMeTpii nepeadayeHO BHUBYEHHS TUCHMILUIIHM IiJI 4ac MPOBEAEHHS ayAUTOPHUX
3aHATh, @ TAKOX 3HAYHA KUIBKICTh TOAMH BIiJIBE/ICHA HAa CAMOCTIMHE OIpaIllOBaHHS Marepiany
CTy/leHTaMH. YHiBepcanbHicTh po3pobisieHoro 1113 no3Bosnsie 3aiiicHIOBaTH Mpollec HaBYaHHS 1]
yac JIEKIIHHUX Ta MPaKTUYHHUX 3aHATh, @ TAKOX 11€ PO3MOBCIOJIKYETHCSA 1 Ha PI3HOMAaHITHI BUAU
CaMOCTIHHOT IISTTFHOCTI CTY/JICHTIB.

Hacrynuuii Buxigauit npuniun I3 — ne npuHOMO OpeIMeTHOro OpiEHTYBaHHS.
Po3pobnennii nenaroriyHuil 3acid OpieHTOBaHMI HAa KOHKPETHY HpeAMETHY o0lacTh, a came Ha
Kypc "AHamiTU4YHOI reoMeTpii’, a TOMy BiH BUKOPHUCTOBY€E CHEI[laJIbHI MOHATTS Ta MaTeMaTH4HI
MoJiesli 00’ €KTIB, a TAKOK BPAXOBYE MisSUIbHICTh KOPUCTYBaya B LM AMCHUILIIHI. SIK mpaBuio, yci
MaTeMaTU4YHI CHCTEMH HABUYAJIBHOTO MPHU3HAYECHHS, IO BXKE po3polieHi abo po3poOISIIOTHCS B
JaHUN Yac, BIOPOBAJUKYIOTHCS y HaBUAIBHUHN IMPOIEC 3 ypaxyBaHHAM peaji3allii ropu30HTabHUX
3B’SI3KIB: ayireOpa — reomeTpist — marematuaanii anam3. [1I13 "Anamitnana reomeTpiss" Takox HE
BHUHATOK B IIill CYKymHOCTI. SIK BiIOMO, 3MICT MDKIIPEIMETHUX 3B S3KiB BH3HAYAETHCS MUTAHHIMHU
BHUBUEHHSI TEOPii, 3aKOHIB, MOHATh, CHUIBHUX JUIsI CHOpiIAHEHHX KypciB. dDopMmyBaHHS cucTeMU
3HaHb € HEOOXIZIHOI0 YMOBOIO BIIBHOIO OBOJIOAIHHS HOBHMH 3HAaHHSAMH. Y KOHTEKCTI
IHTErpaTUBHOTO MIAXOAY 10 (OpMyBaHHS 3MICTY OCBITHM HaBYaJIbHMI MaTepiajl MOBUHEH OyTH
JOCUTh OpraHizoBaHuM. Lle Ja€ MOXIMBICT YHHUKATH HOro AyOIrOBaHHS, PO3IJISLIATH CIIOPIIHEHI
MOHSTTS MiJl PI3HUM KYTOM 30pYy, BU3HAYaTH ONTUMAJIbHY MOCIIJOBHICTh BUBYEHHSI OKPEMUX TEM B
CTPYKTYpi BUBUYEHHS 3arajbHOro kKypcy. Came TOMy BH3HAUEHHs 3MICTYy HaBUAJIBbHOTO Marepiaiy,
10 BxoauTh 70 [1113, 3BoAUTHCS HE TUTBKHU JI0 MIEPETiKy OCHOBHUX HAYKOBHUX IMOHATH, OCKUTBKH JIJIS
KO>KHOTO TOHSTTS XapakTepHa HasBHICTb PI3HOMAHITHUX O3HAK, 3 SKUX HE YCl € CYTTEBUMH IS
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KOHKPETHOTO KypCcy IUCHMIUIIHM. Kepyouuch MNPHUHIUIOM MPEIMETHOTO OpIEHTYBaHHS,
po3poOuuku [II13 3gificHUIM  PO3KPUTTA 3MICTY HAaBYAJBHOTO MaTepialy Yy KOHTEKCTI
IHTETPOBAHOTO MIAXOAYy, IO JAa€ MOXKIWBICTh BH3HAYMUTH, HACKIIBKA KOHKPETHE TOHSTTS
BHBYAETHCS B PI3HUX Kypcax 1 4M BiAOYBA€TbCS MOTO PO3IIMPEHHS Ta MOTIUOJICHHS TIPH BUBYCHHI
THIAX JUCUUTUIIH MATEMAaTUIHOTO ITUKITY.

Yereptuit 6a3oBuii mpuHiun II[13 — me mpuHOMI BiAMOBIAHOCTI PIBHIO KOPHCTYyBaua.
3rifHO 3 UM MPHUHIMIIOM, PO3POOJCHUI HaBYAIBLHUN 3aci0 TOBHICTIO BIAMOBITAE PIBHIO
IIIFTOTOBKK KOPUCTYBaya, 10 Ma€ MPOSB Y JICKIIHHO-ayIUTOPHIN (opMi opraHizallii HaB4YaIbHOTO
nporecy B By3i Uil JaHOi kareropii xopucryBauiB. IIporec moOymoBu HaBUaHHS, BPaxOBYIOUU
JaHWM TNpUHINI, Tependadyae BUBYCHHS KypCy Ha pIiBHI pealbHUX Y4YOOBHUX MOMKJIMBOCTEH
CTY/ICHTIB, IIO0 BOHM HE BiUYyBAJIM HTEICKTYAIbHUX, (PI3NYHUX, MOPAIBHUX IEPEBAHTAXKEHbD, K1
HETaTUBHO MO3HAYAIOTHCS HA 1X (DI3UYHOMY Ta TICUXIYHOMY CTaHi.

[TpuHIMT KOMIIOHEHTIB a00 MPUHLUI PiBHS MPEAMETHOI raiysi — e OJHe MOJI0KEHHS, 10
JeXUTh B OCHOBI po3pobnenoro III13. Bin Bupaxkaerbcs B TOMY, IO PO3pOOJICHHH 3aciO
OpI€HTOBAaHMI HA MiITPUMKY BHBUYCHHS HOBUX KJIACIB MOHSATH, 3a7a4, METO/IIB HA OCHOBI 0a30BUX —
B)KE€ 3aCBOEHUX IMOHATH, 337]a4 Ta METO/IIB. Tak, OCHOBHUMHU T'€OMETPUYHUMH MOHSITTAMHU, 3 SIKUMU
CTY/ICHTH B¢ Oynu 3HaioOMi IiJ Yyac BHBYEHHS MIKUIBHOTO KYpCy I'€OMETpii, € TMOHATTS TOYKH,
MpsIMOi, BEKTOPA, YaCTKOBO — 1€ MOHSATTS TUIOIIHUHHU, 30KpeMa, KOOPAUHATHUX TUIOUIMH Y MPOCTOPI.
Ha ocHOBI IuX MOHSTH B KypCi aHATITHYHOI reOMeTpii BBOIATHCS MOHATTS MPSIMO] HA TUIOIMIKHI Ta Y
MPOCTOp1, IUIOUIMHH Yy MPOCTOpPi, BEKTOPIB Ha IUIOMHKHI Ta y mpocrtopi. [Ipum mpomy HOBUMH
3aJjauaMi  BHUCTYMAIOTh 3aJadi 3HAXO/UKCHHs anreOpaiyHuX pIBHSAHb MNPSMHUX Ta IUIONIHH,
JOCTI/DKEHHST B3a€EMHOTO pO3TAlllyBaHHS LHMX OO0’€KTIB Yy TMPOCTOpi, 3aaayi, MOB’si3aHl 3
BUKOPHCTaHHSM BEKTOPHOTO Ta MilIaHOro JOOYTKiB BeKTOpiB. KpiM TOro, moHATTA miHii, 10
BBOJUTHCS OUIBII IHTYITUBHO B IIKUIBHOMY KypCl, BUCTYIIa€ OJHUM 3 0a30BHUX TOHATH MiJ 4Yac
BHUBUYCHHS aHAIITUIHOI T€OMETPIi, 30KpeMa, I1e CTOCYEThCS 1 JIHIN APYroro MmopsaKy.

Ocranniii npunnun [1I13 — ne npuHIMN OpieHTalli HA MPAKTUYHY YACTUHY MPEIMETHOI
ranysi. Bin Ge3nocepeqHb0 BUILUIMBAE 3 TOTO MOJIOKEHHS, III0 OCHOBHE YMIiHHS B MaTe€MaTHIll — Ie
BMIHHS PO3B’sI3yBaTH 33/1a4i. bazyrounch Ha bOMY IPUHIINIIL, PO3POOIIEH] 3aBIaHHS, 0 MICTATHCS
B 3aJaYHUKy. BIIOKM BmpaB IUIsi KOXKHOTO THUIOBOTO (PparMeHTy BHBUEHHS KypCy aHATITHYHOT
reomMeTpii MICTAThH 3a4adi JUIsl KOXKHOTO PiBHS 3aCBO€HHS, SK TPEHYBaJbHI, TaK 1 KOHTPOJIOHOUI.
[lepuri BUKOPUCTOBYIOTHCSA JUIsl OCMHUCJIEHHSI Ta 3akpiluleHHs 1HQopmallii, 3 SKOK CTYIEHTH
3HaHOMJIATBCA i/ Yac MPOBEACHHS JIEKUIHHUX 3aHATh a00 MiJ Yac caMOCTIHHOIO OIpPALOBAHHS
MaTepiaiy, 1HII — JJs 1IarHOCTYBaHHS Ta BUMIPIOBAHHS PIBHS CKJIAJHOCTI Ha MOYATKy Ta B KiHII
poOOTH CTyJEeHTA 13 MeAAaroriyHuM MPOrpaMHUX 3aco0oM. Pe3ynbTaT Takoi MpakTUYHOT JisSIBHOCTI
— e XiJg po3B’s3aHHS 3aladvi, caMeé TOMY IpOrpaMHe CepelOoBHUINE 3a0e3leuye IMOKPOKOBY
NIATPUMKY pO3B’SI3aHHS NPAaKTUYHHUX 3a7ad, TOOTO peani3alli€lo aJropUTMIYHOTO METOIY
HaBYaHHSI.

BucHoBku.

3acTocyBaHHsSI ~ KOMII'FOTEpHUX  TEXHOJIOTIH y mpoueci BiAOOpy, HaKOINHWYEHHS,
cUCTeMaTHu3allii Ta mepenavi 3HaHb, a TAKOXK B OpraHizaiii pi3HUX BUIIB HaBYAIbHOI MiSJIBHOCTI €
ONHI€] 13 3HAYYIIUX PUC CUCTEMHU OCBITH, 1O GopmyeTbes 3apa3. [lpuennanus Ykpainu 10
€BPOINENUCHKOTO OCBITHHOTO MPOCTOPY, YNPOBA/KEHHS y BHIIIM OCBITI €IMHUX KpHUTEPIiB 1
CTaHJapTIB, CY4aCHI BUMOTH CYCIIUIBCTBA 70 (haxiBIliB 3yMOBJIIOIOTH 1 HOBI BUMOTH JIO MiATOTOBKU
CTYICHTIB Yy BHUIIMX HaBYaJbHUX 3akianax. Ilpu 1pomy MmailOyTHE MaTeMaTHYHOI OCBITH
3aKJIQA€ThCSl  HAcaMIlepe] BIPOBA/DKCHHSIM HOBUX 1H(OpMAIIHHUX TEXHOJOTIH 3 METOH
MiBUIICHHS €(EeKTUBHOCTI MaTEMaTHYHOI AisUTBHOCTI. | BaxinBe Miciie B 3arajibHiil MaTeMaTHUUYHIN
MiAroTOBIN (PaxiBIIB BIABOJAUTHCS T€OMETPIii, 30KpeMa, aHATI THIHIH.

Meronuka HaBYaHHS CTYACHTIB JUCHUIUIIHM "AHamiTH4HAa TeoMmeTpia' moTpedye
BJIOCKOHAJICHHsI. BupinieHHs 1miei mpobieMu BUMarae HOBOTO HaAyKOBOTO IEPEOCMHCIICHHS YNHHIX
MiAXOJIB 7O BHU3HAYEHHS 3MICTYy Kypcy Ta CIOcoOiB oprasizaiii ioro BuBueHHS. OTpuMaHHS
MILIHUX 3HaHb, [TOBHOLIHHUN pO3BUTOK CTYIEHTIB € OuIbIl e(QEeKTUBHUM NpU YMOBI
CHCTEMaTU4YHOTr0, 100pe OpraHi30BaHOT0 KOHTPOJIIO 1 3a MPOLIECOM 3aCBOEHHS, 1 32 pe3yJibTaTaMu
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HaB4yaHHsi. Came TOMY 3aCTOCYBaHHS TENaroridYHUX MPOTPaMHHUX 3ac00iB O3BOJISIE TPOBOJUTH
e(heKTUBHE YIIpaBIiHHS MPOIECOM HAaBYAHHS, ITIBUIIYBAaTH PiBEHb 3HaHb Ta CPOPMOBAHOCTI BMIHBb
Ta HAaBUYOK (TIMOOKE YCBIJOMJIEHHS CyTI T€OMETPUYHHMX IOHAThH, SIKI BHMBYAIOTHCS B KypCi
AQHATITUYHOI TEeOMeTpii, PO3YMIHHS JOBEACHHS OCHOBHHMX TIOJIO)KCHb, TBOPYMM MIIXid 0
pO3B’sI3yBaHHS 33724 Ta iH.).

OTxe, KOMIT FOTepHI TEXHOJIOTIT € e)eKTHBHUM 3aC000M MOJIEpHi3allii CHCTEMU HaBYAHHS Y
Bumlii 1mkom. CydacHUEl piBEeHb PO3BUTKY KOMIT IOTEPHUX TEXHOJIOTIH BiJKPHBA€E IIUPOKI
MOXJIMBOCTI JIJIS 1X 3aCTOCYBAHHS 3 METOIO IMiJITOTOBKH Ta MiABUIICHHS SKOCTI OCBITH CTY/ICHTIB.
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VJIK 371.26:004

JIA'HOCTHKA HABYAJIBHUX /IOCATHEHb 3 TEMH
«MOBA I'lTIEPTEKCTOBOI PO3MITKH HTML»

€¢imenxo B.C.
XapkiBcbKkHil HallioHAIBLHUH Nefaroriyauii yHiBepcuret imeni I'.C.CkoBopoau

3acmocyeanus  a8mMoOMamMu308aHO20  NOMOYHO20  MECMY8AHHA  NiOYAC — BUKIAOAHHS
iHhopmamuKu po3ensioacmscs 3 MoyKuy 30py nedazociunoi diacnocmuku. Busnauaromoca nepesacu
aA8MOMamu306aH020 MeCMy8anHs Ma 0COOIUBOCMI MeCmOoBoi 0iaeHOCTMUKU HABUATbHUX OOCACHEHb
yunis. IIpononyemocsa Oacamosapianmuuii mecm O NOMOYHO20 mecmysanHs 3 memu «Mosa
einepmexcmogoi posmimxu HTMLy, o6tpynmogyemocs tioco cmpykmypa.

Knrouoei cnoesa: neoazoziuna diacnocmuka, mecm, inghopmamuxa.

JiarHOCTHKA SIK KOMIIOHEHT IeIarorivHoro npouecy

3MiHH, O BiAOYBAaIOTHCA B CYyYaCHOMY CYCHUIBCTBI, BHMAararoThb BiJ JIIOJWHH BMIHHS
OpIEHTYBATHUCA y BENUKUX 00’ emMax iH(opmallii, KpUTUYHO MUCIIUTH, JIITH B HE3BUYHUX CUTYAIIISX.
Omxe memaroraM HEOOXiJHO OpPIEHTYBATHUCS Ha JOMOMOTY B OCOOMCTICHOMY 3pOCTaHHI Ta
(dbopMyBaHHS B YYHIB BJIACHOTO CBITOIJISAY. BiJICTEXUTH OUHAMIKY PO3BUTKY KOXKHOTO 3 HHX
MOKJIMBO 32 JIOTIOMOT'O0 OJTHOT'O 3 KOMITOHEHTIB MEIarorivyHoro MpoIecy — AiarHOCTHKH.

K.Iarenkamn [1] BU3Ha4yae A1arHOCTHUKY, SK MPOLEC, Y XO/1 SKOT0, BUMTENb CIOCTEPIrae 3a
VYHSIMH Ta 3JIHCHIOE aHKETYBaHHs, OOpOOJsi€e Ta OMOBIIIAE JaHI 3 METOK ONKCY IMOBEIIHKU B
Mmaii0yTHpoMy. ABaHecoB B.C. XxapakTepu3sye nejaroriuly JiarHOCTHKY SIK CUCTeMY creuudiuyHoi
JISUTBHOCTI TINIAroriB 1 TMEJaroriyHuX KOJICKTUBIB, HAIJICHY HA BUSBJICHHS BIIACTHBOCTEH 0cOOH, 3
METOI0 BHMIPIOBAHHS PE3yJbTATIB BHXOBAHHA, OCBITH 1 HaB4YaHHS [2, c.41]. OTxe nmiarHOCTHKa,
Oy/ay4r KOMIIOHEHTOM IEAarorigHOTO MPOIECY, PO3TIIsLAae pe3yabTaT HaBYaHHS Pa3oM 3 IPOLIECOM,
JIONIOMarae CBO€YACHO BHSIBUTH UYMHHUKH, SIKI JIO3BOJISIFOTH TOSICHUTH PE3yJIbTaTH HaBYAJIbHUX
JOCATHEHb, a TAKOXK CHUJIbHI 1 cJTa0Ki CTOPOHU B METOJULI BUKJIAIaHHS.

OpHUM 13 METONIB JIarHOCTUKM € TECTYBaHHS, $KE€ OCTaHHI pPOKU MIMPOKO
BUKOPUCTOBYETbCS Yy HaByalibHOMY Ipoueci. «Tect y By3bKOMYy 3HAU€HHI PO3YMIEThCSA SK
KOPOTKOYaCHUH, TEXHIYHO MPOCTO IIOCTaBJIEHUIH EKCIIEpUMEHT, KOMIUIEKC 3aBJaHb, LI0
BIJIOBIAAIOTh 3MICTY HaBYaHHS 1 3a0€3Me4ylOTh BUSBIIEHHS CTYIEHS OBOJIOJIHHS HaBYAJIbHUM
matepianom.» [3, ¢.377]. 3a B.C. ABaHecoBUM TENaroriyHUii TECT 1€ «...CHCTeMa
pENpe3eHTaTUBHUX MapajelibHUX 3aBJlaHb 3POCTAa04oi CKIAIHOCTI, crenu@iyHoi ¢opmu, ska
JI03BOJISIE SIKICHO Ta €()EeKTUBHO BU3HAUUTH PIBEHb Ta CTPYKTYpPY MiJArOTOBIEHOCTI yuHiB» [4, ¢.9].
OTXe SIKICHO CKJIaJIeH! TECTH J03BOJISIOTh BUMTENI0 OTPUMYBATH JOCTOBIPHY 1H(OpMAILIil0, 111010
MirOTOBJIEHOCTI Y4YHIB.

BaxnuBy ponb y HaB4agbHOMY IIpOLIECI Ipa€ CHCTEMaTHYHICTh MEPEBIPKH, IO CTa€
MOJKJIMBUM 32 HasIBHICTIO KOMIT I0Tepa. ABTOMaTH30BaHE TECTYBAaHHS J03BOJII€ EKOHOMUTH 4ac Ha
MepPEBIPKY, OTPUMYBATH PE3yJIbTAaTH HETailHO Ta, 3a HASBHICTIO 0aratoBapiaHTHOCTI, MPOXOJAUTH
TeCT HeoJxHopa3oBo. IlpoBeneHuii aHali3 JOBOAMTH  JOLUIBHICTD PO3POOKH  CHUCTEMHU
aBTOMATH30BaHOTO TECTYBaHHS 3 KOHKPETHHX TeM Kypcy iH(QOpPMaTHKH, CHCTEMH, sKa
30pi€EHTOBAaHA CaMe€ HE€ JIarHOCTUKY, TOOTO J103BOJIIE POOUTH MPOTHO3 PO3BUTKY TOTO, XTO
HABYa€eThCs, 1 J0MIOMaraTi oMy y BUOOP1 BIACHOTO NUISXY BAOCKOHAJIEHHS 3HAHbD.

AHaJIi3 0CTaHHIX A0CJTiIKeHb 1 myOJikanii, B AKX 3aI109aTKOBAHO PO3B’SI3aHHS AaHOL
npod/emMH i Ha SIKi CIUPAETHCA aBTOP

Posrnsinemo ichyroui tectu 3 Temu «Mosa rineprekctoBoi po3mitkn HTMLy». Ha ocHoBi
aHaJli3y TECTIB 3 L€l TeMU MOXKHA 3a3HAYUTH, 110 TaKl TECTU MAlOTh PI3HY CHPSAMOBaHICTh. Tak,
neski 3 HEX (Online-tectu [5, 6]) n03BONsIIOTH OTpuUMaTé cepTH(IKaTH, pPO3paxoBaHI Ha
CTapIIOKJIACHUKIB, CTyaeHTiB, IT-cmemiamicTiB ajis MIATOTOBKH JI0 aTecTalliii, CaMOKOHTPOJIIO,
OTPUMaHHIO HOBHMX 3HaHb. KoMmm’toTepHi Tectu [7], 110 MalOTh OJUH BapiaHT, MPU3HAYEHI IS
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MPOBEJICHHSI TEMAaTUYHOI aTecTallii 3 JaHOl TeMHU Ta KOMIT IOTepHiI TecTu [8], 110, TaKoXK, MalOTh
OJIMH BapiaHT Ta MpHU3HAYCHI I MPOBEACHHS MiJCYMKOBOI arecrarii 3a pik. KoM’ orepuauii Tect
[9], mo mepeBipsie 3HAHHS TEriB, MPOIOHYE JOCIIPKYBAHOMY BBECTH Ha3BH BIIOMHX HOMY TETiB 3a
I’ Th XBWIKH. [licas mpoXo/pKeHHs TecTy Ha eKpaHi 3 SBISETHCS MOBIIOMJICHHS 3 TUMHU TEramH,
mo He Oynu HaOpani. Taki TecT mpU3HAYEHI JUIA OTPUMAaHHA 1 3aKpilyieHHS HOBOi iH(opmarii 3
temu. IcHyrote OmankoBi Tectu [10, ¢.207-211], mo mpusHaveHi IS TEeMaTHYHOI aTecTarii Ta
MAaloTh 5 mapaelbHUX BapiaHTiB.

Buginennsi HeBUpilleHMX paHille 4YacTHMH 3arajbHol  Npo0JieMH, KOTPUM
NPHUCBAYYETHCS CTATTH

He 3Bakaroum Ha JocuTh Oaratuii HaOip TecTiB 3 TeMH «MoBa TINEPTEKCTOBOI PO3MITKH
HTML», BoHM He YTBOPIOIOTH €IWHY CHCTEMY IME€AaroriuHoi MiarHOCTUKUA. TakuM YHHOM,
3aJIUIIAE€THCS AKTYaJIbHOIO 3a/laya MOOYJOBH CHUCTEMH IMOTOYHOIO TECTYBaHHS, sKa 3a0€3MeYuTh
CUCTEeMAaTUYHHUI aHaTi3 JUHAMIKYA HAaBYAIBHHUX JIOCSATHEHBb 1 HA/JACTh HEOOXIMHY iH(OpMAIiio st
ONTHUMI3aIlii IHANBITYyabHOT HABYAIBHOT TISUTBHOCTI.

@DopMyJIIOBaAHHSA LijIel cTATTi (IOCTAHOBKA 3aBIaHHA)

MeTtoro cTaTrTi € OOrpyHTYBaHHS METOAMKH MEAAroriyHoi AIarHOCTHKU 3 TeMu «MoBa
rimeprekctoBoi po3mitku HTMLy.

Ilemxaroriyna qiarHOCTHKA y HABYAJIbHOMY NpoLeci

Ha ocHoBi BuMor 10 koHTpOITtO 3, ¢.378] MOKHA BH3HAYUTH T'OJIOBHI BUMOTH J0 TIOTOYHOI
MEepeBipKU 3HAHb YYHIB 3 1HQOPMATHKH: OO’ €KTHUBHICTh, CHCTEMATHYHICTh, I1HJIUBIIYalbHICTb,
BCEOIYHICTh, AU(EPEHIIIHOBAHICTD, IMITOTOBKA 0 MPOBEACHHS J1arHOCTHKH, 3aJy4CHHS YYHIB 10
J1arHOCTHYHOT AiSUTBHOCTI, Yepe3 CaMOJIIarHOCTUKY, TTIACHICTb, SIKY PO3IJIAIAEMO SIK Y4acTh YUHS Y
aHaJTi31 pe3yJIbTaTiB JIarHOCTHKHU.

[TporonyemMo opraHi3oByBaTH JIarHOCTUYHY AISIIbHICTh 32 TAKUMU €TallaMU:

1 .Bu3HadyeHHs 1ijeil HaBYaHHs, CTPYKTYPHU HaBYAJILHOTO MaTepialy AaHOi TeMH, BUAUICHHS
OCHOBHUX MOJYJIB.

2.IIpoBeneHHs aHATI3y PiBHS MiATOTOBICHOCTI YUHIB 0 BUBUCHHS TEMHU.

3.IloToyHa mepeBipKa KOKHOTO MOJYJIO, METOIO SIKOi € CBO€YaCHE BUSIBIICHHS HEIOJIKIB Y
HaBYaHHI, iX IPUYHH.

3.1.TecTyBaHHs 3 KO)KHOTO MOJYJIIO.

3.2.AHKEeTYBaHHS 3a KOXXHUM MOJYJIEM.

3.3.HananHs pekoMeHallii yuHsIM 3a pe3yabTaTaMi, aHKETYBaHHS Ta CIIOCTEPEKEHHS.

3.4.IloBTOpHE TECTYBaHHS 32 MOJIYJIEM.

4.HaganHd pekoMeHJAlil YYHAM 3a pe3ylbTaTaMd BCIX MOIYJIIB, MIJrOTOBKA J0
TEMaTUYHOTO OI[IHIOBAHHS.

5. TemaTnuHa nepeBipka.

6.00po0ka pe3ynbTaTiB, HaTaHHS PEKOMEH/IAIlIN.

Mu npornoHyeMo Ipu oprasiszauii negaroriyHoi JiarHOCTHKY 3 TeMH «MoBa rinepTekcToBO1
po3mitku HTMLy Buainutu 4 momymi:

1.bazoBi nousATTs. @opmaryBaHHs TeKcTy. POH cTOpiHKH (Tab.1).

2.I'padika. Psgoxk, mo 6ixuts. [TiaknroueHHs aymio Ta Bijgeo (Tad.2).

3.Tabnui (tab.3).

4 I'inepniocunanns. Manu. 38’ si3yBaHHs Web-cTopiHoK (Ta0.4).

VY mepmiomy MOIyNi pO3TISAAIOTHCS OCHOBHI mpuHIMNHU moOynoBu HTML-nokymeHTiB,
BHU3HAUAIOThCA TOHATTS TEriB, iXx aTpubytu Ta dopmaryBaHHs TekcTy. Lleil mMomyne no3Boiisie
HaBYUTUCH TPAMOTHO MPEICTaBIATH iH(popMarlito, mo mictuth y codbi HTML-cropinka. dpyruii
MOJYJIb € 3a3BUYail HaWymIOOJNEHIIMM Ta HE BUKJIMKAE YCKIAJAHEHb, KU BUXOBYE KYIbTYPY
oopMIIeHHSI CaifTiB, TOOTO PO3BHBAE HABUYKU 3 web-nu3aiiHy. TpeTiit — 103BOJsiE HABUUTUCH
CTpyKTypyBaTH iH(oOpMaIlio, npeiacraBieHy Ha Web-cropinmi. OcTaHHIi, YeTBEPTHH MOIYIb,
J03BOJISIE  PO3BMBATH  iH(QOPMALifHY KyJIbTypy, BMIHHS B3a€EMOIOB’SI3yBaTH E€JIEKTPOHHI
JOKYMEHTH, JJI1 YOTr0 HEOOX1/IHO OpIEHTYBATHUCS B CTPYKTYpl 1H(OPMALIHHOTIO MPOCTOPY 1 BMITH
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¢dopmyBatu ioro. [Ipu BuBYEHHI AaHOI TEMH OCOOJIMBY yBary HEOOXiJHO MPUAUIUTU TPETHOMY Ta
YETBEPTOMY MOJYJIIO, aI)KE CaMe Il TEMH € HalCKJIaTHIIIUMH.

KoxkeHn 3 MOIyIiB CKIIATAEThCS 3 €JIEMEHTIB HAaBUAIBHOTO MaTepially Ta BKIIIOYAE OJIOKU
napajieiIbHHUX 3aBIaHb 33 PIBHSIMU HAaBYAJIbHUX JIOCATHEHbD, JIe H-HU3bKUH, C-Cepe/IHIH, I-10CTaTHIH,
B-BUCOKUH (Ta0.1, T20.2, Tab.3, T26.4).

dopma poBeICHHS TECTYBaHHS — KOMIT IOTEPHA, 3a JIOTIOMOTOK0 aBTOMATHU30BaHOI CUCTEMHU
EXPERT [11]. Yac TectyBaHHS — IHOMBIIyaJbHUI, TaK SK KOXXHUH 3 Y4HIB OTPHUMAE Pi3HY
KUIBKICTh 3aBJlaHb. YUYHI OTPUMYIOTh 3aBJIaHHS TOYMHAKOYHM 3 HHU3bKOTO PIBHA, a MEpexil Ha
HACTYITHUN PiBEHb MOXKJIMBUH nuIie npu HasBHOCTI 70-80% mpaBHILHUX BiIMOBIACH 3aJ€KHO Bij
piBHi. HasBHICTh mapanenbHUX 3aBaaHb (Big 3 10 8) KOXKHOTO 3 OJIOKIB 3a0e3mevye yHIKaabHICTh
KO>KHOTO BapiaHTy TECTY 1 103BOJISIE MPOXOAUTH HOro 6araropa3oso.

Buau TecToBuX 3aBliaHb, 110 BAKOPUCTOBYBAJIMCH Y TECTI:

- 3aBIaHHS 3 BIAKPHUTOIO BiIIOBIIIO;

- 3aBJaHHs HA BCTAHOBIICHHS MPABWIBHOI OCIIIOBHOCTI,

- BUOIip OJHI€T MPaBUIBHOI BIAMOBII;

- BHUOIp yCIX MpaBUIBHUX BIAMOBIACH 13 IEKUIbKA 3aPOIIOHOBAHUX;

- BuOip 00’€KTy Ha MAJIIOHKY.

Tabmwus 1.
3micm mecmosozo mamepiany 00 mooyns 1

Kinvxicme o10Ki6

Enemenmu . . . .
bnoku eremenmie 6I0N0GIOH020 PIGHA

3HAHb
H c 0 8

TEPMIHU Ta IOHATTS

PO3IIUPEHHS CTOPIHOK, TpadiuHux (HaiisiB
OCHOBHI TE€TU

CTBOPEHHS Ta MEPETrIsi] CTOPIHOK

Basosi
MOHATTSA

TUTH WPUQTIB

CUHTAKCUC HAMKUCaHHS TUMIB MPUPTIB
BUKOPHUCTAHHA JEKIJIbKOX TUIIB MIPUQTIB
Bi3yaJbHE BII3HAHHS TUIMIB MIPUQPTIB
aTpubytu TeriB <font> ta <body>
TyBaHHsl [ BUPIBHIOBaHHA a03alliB

TEKCTY. |® CHHTAKCUC BUPIBHIOBaHHS a03alliB 0| 71| 4|2

dopma-

CTODIHKH. |0 0COBIUBOCTI BUKOpHUCTaHHs TeriB <font>, <HN>

Teru ab3aily, 3aroJOBOKY Ta pO3PUBY psijiKa

KOJIbOPH (BCHOTO TEKCTY, PparMeHTy TeKCTY, (POHY CTOPIHKH)
po3mip mpudry

KOJIbOPH TEKCTY, (pparMeHty Tekcty, GoHy

TErH CIIMCKIB

BUJU MapKipallii, Hymepailii ClicKiB
BU/IM CIIMCKIB

BIJICTYIIH BiJl TEKCTY

aTpudyTy Tery <ol>

KUTBKICTh IYHKTIB Y CIIHUCKaxX

o
o
o
o
(]
(]
(]
(]
(]
(]
o
@oH | nopiBHsHHS aTpUOYTY size Tera <font> Ta 3arojoBka

o
o
o
o
(]
(]
(]
Crucku |
(]

(]

(]
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3micm mecmosozo mamepiany 00 mooyas 2

Tabnuus 2.

dhopma BuALIEHOT 001aCcTI HAa MarTi
3aImMc KOOPMHAT

Kinokicmo 610Kie
Enemenmu . . . .
bnoku enemenmis 8i0n06i0H020 pieH:
3HaHb " e | o p
® BJIACTUBOCTI KAPTUHKHU
I'padixa | ® arpuOyry Tery <hr> 0| 3|]0]0O0
e 3Ha4yeHHA aTpuOyTiB Tery <hr>
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In this article will be examine the architecture and advantages of introduction the module”
Laboratory works”, the environment of distant education “The basics of algoritmization and
programming”.
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Nowadays, the process of informatization of society gets more importance and scales, that is
why, it’s no wonder that such form of education as distant was introduced. It gratitudes its existence
just the development of informational technologies.

The individualization of teaching and acceleration of student’s adoption of material in
simultaneous intensification of studying, and the development of algorithmic thinking could be
reached as a result of developing and using new teaching technologies, that forecast exact
considering of requirements and outlooks of future teaching and productive activity.

Nowadays, almost every student has a computer. It pushes for making the distant system of
education that allows to self-prepare for study or to learn the material for different topic and course.
This technology gives to every person an opportunity to study singly, without space and time
limitation.

The distant system of education allows the student to control the process of getting and
checking the knowledge. It provides with different means and control systems, built-in integral
systems. In most cases the new material is given in several forms (textual, graphic, schematic, etc.)
for better and effective studying the discipline. Because of this, the student can overtake the missed
topics, for example, because of the illness. It makes on one’s own initiative and aim.

Integral environment of studying the course “The basics of algoritmization and
programming” is the system of distant education, aimed for students and teachers of technical,
pedagogical, and economic specialties for institutes of higher education for holding lectures,
practices, and tests. The main advantages: using for current and total control, opportunity to
organize studying the material singly in discipline for students daily, instruction by correspondence
and distant form of education. With the help of this program one can easy and effective study the
course of basics of algoritmization and programming both students and teachers.

For technical task integral sphere of studying the course” Basics of algoritmization and
programming” is a system which contains the next modules:

- System of personification;

- Teaching aid;

- The library of lectures;

- The sphere of demonstration programs;

- The library of tasks;

- The system of current and total knowledge control,

- The system of editing content;

- Electronic note-book.

During the work with integral spheres grow the requirement in making a module
“Laboratory work”, That will realize the integration of teaching aid, the sphere of demonstration
programs, current control and electronic note-book.

Its realization went in a such way: at first this model should be added to the list of course
modules. Thereby, there was established a link with the courses of system.
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-

mdl_course_modules
p ¥ id
mdl_modules course
¥ id module
name instance
version section
Cron added
lasteron sCore
search indent
visible visible
visibleold
groupmode

Design 1.The diagram of links of modules system with the modules of appropriate course.

As we see on the scheme, identifier id tables mdl modules connected with the field module
table mdl course modules.
For realization additional module “Laboratory works” to the base of background was added
2 new tables: mdl_labs, which save the information about this module and connect it with the
course, and mdl_labs_chapters, which contains the content of this work. Laboratory works was
worked out according to the work program and contain such parts:
- The name of laboratory work;
- The theme;
- The aim of work;
- Supporting knowledge;
- The list of literature;
- Theoretic knowledge (with making reference on the sections of teaching part of integral
sphere)
- The way of work which contains:
- Examples of tasks and its solving (with opportunity to send it to the sphere of
demonstration for visual presentation of work);
- Tasks for independent solving (the numbers generate with sending on the sections of
task library);
- Tests for checking the knowledge (with sending on the appropriate section of module of
current control).
For working transitions and sending correct, one use a link in a table given below, namely id
with mdl_labs corresponds labid with mdl_chapters.

mdl _labs mdl_labs_chapters
¥ id ¥ id

Course _\\— labid

name pagenum

summary subchapter

numbering element

disableprinting contenttype

customtitles parentchapter

timecreated title

timemodified content
hidden
timecreated
timemaodified
impaortsre

Design 2.The diagram of link module laboratory works with its sections.
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Thereby, it realizes the opportunity of work with the content of each laboratory work. It can
be removed on one or several levels, depending on the need of presenting the material, sub-edit,
delete and add new parts with new functionality. The next design presents this opportunity.

INTRrposane CepenoBnuLe KYpCy
*OcHOBM anropuTMisauil Ta nporpamMysants”

SR B Ha GUENLHNX JaxNagis

N a1« fmedulanams fiatopatopw pobon

Nowyx

= MaGopatopsi poBont 3 kypey "Ocrosy NaboparopHa pobora N24

aaropRTMINAII T8 IPOrpAMYVEaNES"
Jlaboparopra pabora Ne 4.

© JlaGoparopes pobora Ml td IR+

% Jlaboparopsa pobota Ne2 LR AR Tema: Pexypein

© TaGoparopsa pobota M3 té IR

¢ Jlaboparopan pobora Ned LR A

© JIaGoparopsa pobota N5 ts IR

% TsBoparopan pobora Ne6 4 2%4 Meta: 3aKpinnTH NORSTTS NPOUSRYPH 1 GveKuii. POPMYBATH BMIRHS | HABIYKRH

PEEYPCHBHOIO OmECY am'oplrmin TMoxazati MOATNBICTS 3ACTOCYBAHES MeTOJA

PeRypeii Npi posE’ S3VBAHRT IS THRIE a1y

Design 3. Functionality in works with the content of laboratory works.

Besides, the module ”Laboratory works” should be connected with the electronic note-book
for realization an opportunity to put the scores and marks while making laboratory work and
solving tasks or making a test. The next scheme of background and diagram shows how will realize
this functionality in the sphere of distance education “Basics of algoritmization and programming”

Design 4.The scheme of background’s link of electronic note-book with the module of laboratory

work
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Planning and Possibilities of the Module "Laboratory Works" of the Integrated Environment ...

Library of
tasks
Environment
Educational Of the
book demonstration
Laboratory
works
Electronical Current Current
journal control

Design 5.The diagram of integration of modules the system of distant education” The basics of
algoritmization and programming” with the help of module “Laboratory works”

It is inner realization. And now we’ll see how it looks from the user’s side. After
personification the course “The basics of algoritmization and programming” we see that in the
section “The head-lines of the themes” appeared “Laboratory works”. Besides, to this section one
can get from the inset “Elements of the course” (second from the left), where is the reference to it.

y S| ! ‘ = ) = »
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~
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QAN - 04N 4
MepemiHite pons... ¥ Pe,qar;/eam
B Kypew -l @ 3aronoeku Tem
& MeToaw onTumizauli Ta
AOCNAEHHS onepauin 3’ DOPYM HOBUH
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B Enoment kypcy [El Gidniotexa 3agay 3 OCHOB ANTOPUTMI3ALY T3 NPOTPAMYBaHHA
: ) NatopaTopHi potoTu
NatopaTopH| podoTH B nadopatop
© Bamm panx
3anasHIKA 1 2 Tema 1. Anropurmu =
Krurn
Cepegosuiiz 2 FTema? Komn'toTepi Ta nporpamn a
ASMOHCTPaU
X ™ e
—‘5 Tee l 3 %3 Tema 3. Mosa nporpamysaHHs Pascal -
& vopymn 2
<

Degign 6.The page of the course” The basics of algoritmization and programming” with refefence
to the model “Laboratory works”
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After the transition to the section, we choose appropriate, interesting for us laboratory work
and in the right part of the screen we see its text (look des.7). If we meet a reference, we could go to
appropriate module of the system of education and look through the material or make appropriate
task (look des.8).
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Design8. Reference from the laboratory to appropriate theme of teaching aid of integral sphere.
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THE HIERARCHY OF COMPONENT FOR TASKS SOLUTION
IN THE COURSE OF “LINEAR ALGEBRA”

Kruglyk V.S.
Kherson State University

In the present article the case in point is an application of new informational technologies in
the process of teaching Linear Algebra in Kherson State University. The component-oriented
approach to the teaching Linear Algebra is examined as well as hierarchy of components which is
used in the system and advantages of such approach in comparison with traditional approach.

Keywords: distance learning, linear algebra, educational software.

Introduction

The world process of transition from industrial to informational society as well as social and
economical changes occurring in Ukraine requires considerable changes in many spheres of the
state’s activity. First of all it is related to the reformation of education. In the National Program
“Education. Ukraine of the XXI century” the following items are foreseen: ensuring education
development on the basis of new progressive conceptions, application of new pedagogical
technologies and scientific-methodical achievements in the process of upbringing and education,
formation of new system for the informational support of education, joining of Ukraine to the
transcontinental system of computer information.

The development of the system of education of Ukraine should lead to:

- occurrence of new possibilities for the purpose of renewal of content and methods of

disciplines teaching and knowledge distribution;

- enhancement of possibilities to get education for the great number of young people, with
the exception of those, who can not study at the institutions of higher education
according to the traditional forms in the result of lack of financial or physical
possibilities, professional overemployment, remoteness from the cities, prestigiousness
of the educational institutions, etc.;

- realization of system of continuous education “through the whole life”, including
secondary, pregradual, higher and postgradual education;

- individualization of education on condition of its mass character.

For the purpose of achievement of the indicated results it is necessary to develop the
distance education, introduction of which in Ukraine is provided by the National Program of
Informatization. Lately in the foreign systems of education have occurred the considerable
structural changes which are caused by the development of Internet and its increasing influence on
the all kinds of activity of the society. According to the information of foreign experts in the future
each employed person should have the higher education — from the point of view of the XXI
century, the minimum educational level which is necessary for mankind survival. That’s why it is
not occasional that within last decade the number of students who study according to the
nontraditional technologies have been considerably enlarged in comparison with the number of
students of the full-time course of study.

The question of most current importance is an application of modern informational
technologies in those spheres of mental work which are the most difficult for perception, when the
complexity of teaching is caused by the great number of routine work. The great number of
calculations, which accompanies the search of the way for tasks solutions, doesn’t give the
opportunity for the student to understand the main point of research processes and as a result it
doesn’t form the necessary knowledge and skills. In the National State Program “Education”
(Ukraine of the XXI century) is indicated that the education should ensure a many-sided
development of individual as an integral personality, development of his skills and talents, and on
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this basis it ensures the enrichment of the intellectual potential of the nation, its spirituality and
culture, the formation of the citizen of Ukraine, who is able to make a conscious and social choose

[1].

With the advent of new technologies appeared corresponding changes in the different
spheres of production, science, culture and education. The system of education by means of staff
training ensures the subsequent development and modernization of scientific-technical and cultural
potential of the society. It is directed to the outlook and that’s why it should react to the changes in
the society in a proper time, because it is one of the determining conditions of its efficient
functioning. It follows that nowadays a necessity of development and introduction of new
technologies of knowledge, skills and abilities formation, formation of new content, methods, and
means of education, didactic and methodical support in general is very actual. In full it is related to
the higher pedagogical school and in particular to the organization of teaching and educational
process there. The traditional methodical systems don’t correspond to the modern needs. The
modern informational and communicational technologies are used in the fragmentary manner in the
working practice of the higher pedagogical schools. At the same time the execution of the
educational and pedagogical objectives suggested by the National Doctrine of the development of
education in Ukraine in the XXI century demands a fundamentally new support of the educational
and pedagogical (upbringing) process. One of the working approaches to its effective realization is
a component-oriented education, the foundations of which were developed by O.V.Spivakovskiy.

The Conception of the Component-Oriented Education

The idea of component-oriented approach consists in such organization of the educational
process by which the previous, earlier learned knowledge and means of activity should be used as a
new instrument for tasks solution of more higher and complicated level. The traditional
technologies of education also provide the usage of earlier learned knowledge, means and
techniques. For example, student can not solve the system of linear equations without applying
elementary arithmetic. In course of such teaching the common is a situation when during any tasks
solution it is necessary to make all actions — from elementary transformations and calculations to
the last step — result.

In course of component-oriented approach a certain type of thinking based on the search,
selection and the most appropriate usage of the components for solutions of the previous tasks in the
process of solution of tasks of the higher level of complication is formed by students (pupils). The
ability of forming of the solution scheme for the indicated more complicated tasks in the form of a
completed new component which can be used for the solution of the next tasks is also formed.

The component-oriented approach demands to distinguish on the each stage of education the
essential and non-essential, it assists to the formation of abstractions by means of creation of own or
usage of known, previously made components for the purpose of solution of new, more complicated
task. At the same time it outlines a new ideology of development of the pedagogical program means
— new instrument by the help of which it is possible not only to provide effective and resulting
education but also to upgrade the content of the subjects on the basis of creation and usage of new
components. At that the significant intensification of the process of cognition is provided,
individual trajectory of education by means of possibility to render any set of components for
everyone involved in the process of education by the tutor (teacher).

The technology of the component-oriented approach demands formation of conception of
the component as an abstraction, which is an instrument for creation of new abstraction and
understanding the fact that means and methods of the students’ activity can be improved by means
of mastering of the earlier learned and created components. The pedagogue should realize that the
principle of the component-oriented education brings qualitative changes in the educational and
cognitive activity which determines a new approach for tasks solutions, connected with ability to
find the most effective components and to unite them for the purpose of solution of the given task.

Nowadays the technological prerequisites of usage of such approach are provided by the
modern informational technologies of education. The usage of the component-oriented approach in
education passes through the integration of traditional and new computer-oriented technologies of
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education. This demands not only recomprehension of content, but also recomprehension of
methodical system of education, including development of special computer surroundings by the
help of which it is possible to support and realize the component-oriented principle of education.

The tasks solution of each class demands usage of a certain instrument. For example for the
linear equation it can be the elementary transformations, operations of adding, subtraction, division
and multiplication. But the schemes of tasks solution for the each class can be the components
(instruments) for tasks solution of the other class of higher level of hierarchy and abstraction. In the
given example the schemes of tasks solution of such classes can be the components: finding of the
determinant of the linear equation, solution of system of linear equitation, finding converted matrix,
etc. The knowledge, skills and abilities received in course of study of a certain theme are converted
to the component which is used for solving tasks of the more complicated level. Thus it is possible
to build the consecution of education in a different way, to ensure the possibility to choice what
components should be informed to the student and what tasks should be solved by him
independently according to the purpose of education, student’s abilities and other components of the
process of education.

The indicated problem can be solved through the prism of separation of essential and non-
essential in the process of tasks solution in the examined class.

The possibility to choice the necessary components at that personally for each who support
the procedure of tasks solutions of the given class determines the principle of the component-
oriented approach, which is based on the following basis:

- necessity to distinguish the essential and non-essential in the course of task solution;

- choice of components solving which ensure necessary depth and speed of result;

- methodically sound system of determination of level of the detailed elaboration for tasks

solution;

- possibility to use schemes or algorithms for solution of the earlier solved tasks as a

component in the process of solution of the next tasks.

- usage of abstractions, which correspond to the hierarchy of components of educational

tasks solution.

These conceptions are laid in the foundations of the program system.

The most considerable changes in course of subject studying in comparison with traditional
appeared in the methodology of practical lessons and tests giving. The fulfillment of tasks with the
help of program and methodical complex “WebAlmir” forms qualitative practical skills, abilities
and knowledge of the students in the methods of Linear Algebra. The formation of a proper level of
knowledge is realized by the choice of the appropriate instrument base, which consists of
technological educational components. In fact the student manages the process of solution,
initializing the execution of each step of calculations. The computer immediately and correctly
fulfils calculations and rewritings, thereby releasing the user from the excess waste of time.

To our opinion this methodology is probably the best settlement of disputes between
volumes of teaching materials and limitation of human abilities.

As we can see a new approach gives considerable advantages also during the organization of
student’s independent work. First of all the process of control of practical lessons is considerably
simplified. Secondly in the process of individual and test lessons of students the tutor uses the
computer technologies in the process of verification of the executed tasks in full and verification of
correctness of each step of task. This released the tutor from the routine of search of mistakes and
enables him with opportunity of individual work with students.

Thus the above mentioned facts permits to make conclusion that the usage of computer
technologies raises students’ interest to the conducted lessons and assists to the more conscientious
attitude to the education. Besides, the application of modern methods of data processing assists to
the general development of the informational culture of students and their professional formation.
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The Hierarchy of Component for Tasks Solution in the Course of “Linear Algebra”

We show hierarchy of components in course of Linear Algebra, picture 1.

Calculation in the field of scalar

\ 4 A \ 4

Elementary Solution of Calculation in
matrix algebroidal the Euclidean
transformation equation space
\ 4
Matrix Matrix Matrix Orthonormalization
determinant transformation algebra of the Euclidean
operations space basis
A 4 A 4

Solution of system of linear equation

A 4 A 4
Linear operator
eigenvalue and
eigenvectors

A 4

Form of simple
classical matrix

Picturel. The Hierarchy of Components in the course of Linear Algebra

Let us give the example of solution of system of linear equation with the help of matrix
method. As we know, A*X=B, where A is a matrix with coefficients by unknowns, B is a vector of
absolute terms. Then vector X=A-1+B. So to solve this task we need to find the matrix converted to
the matrix A. In the system “WebAlmir” we can choose two ways of solution: by means of
elementary transformations of the augmented matrix we can find converted to A or we can use a
component “Converted matrix determination”. The given component automatically finds the matrix
converted to the existing one in case when the matrix determinant is equal to 0. Then the user
should multiply the received converted matrix to the vector of absolute terms using the component
“To multiply two matrixes”. As a result we receive the vector bearing the meaning of unknowns
that were in search. So, the process of solution corresponds to consistency of the following actions:
finding the converted matrix, multiplication of two matrixes. In other words in this case the student
concentrates on the algorithm of solution ignoring the direct calculation.

The practical lessons are carried out in modern computer class. There is a free access to the
methodical recommendations of the teacher that conducts the practical lessons from the working
places of students. This document is located in the special educational site of the university. It is not
included to the program-methodical complex of Linear Algebra as the basic one. As a rule the tutor
that carries out the lesson (not the lector only) has his own view to this lesson organization.
Methodical instructions contain the references to the theoretical material from the text-book and the
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list of tasks that are to be solved during the practical lesson. We should emphasize separately that
the tutor has an objective to determine the concrete instruments for each educational task of Linear
Algebra which should be used by the student during his work in the field of tasks solution — the
basic module of software environment. Thereby the tutor has a certain freedom.

The students are obliged to have the text-book and to use the electric version of the book of
problems integrated (as a component) to the software environment of “WebAlmir”. As a rule the
educational task contains 6-8 educational problems. Let us note that it in 2-3 times exceeds the
traditional organization of the lessons. The practice of carrying out the lessons with such technology
proved that the volume of practical lessons comparing with the traditional technology is not
changing and is 1\2 of the volume of general course that is approximately equal to 36-40 academic
hours.

At the first lesson the students load the program and register themselves. To let the students
begin to acquaint with the program the tutor has to add just registered users to the list of students.

After the user’s information was added to the list of students he is able to enter the program
and begin his work using the password and correspondent rights. Two thirds of the educational time
at the first practical lesson is assigned to the acquaintance with the possibilities of the program
“WebAlmir” usage, one third is assigned directly to the acquaintance with the tasks solution
environment.

At the next lessons in accordance with the objective the tutor is able to show some
possibilities in the form of the components that are ready for usage.

For instance, while learning the topic “Detection of the Matrix Determinant” the student
passes step by step all the course of solution identical to the traditional one, releasing from
calculations only. In the further process of solution of more complicated tasks in which the
determinate detection is one of the steps of solution the tutor is able to show the possibility of the
finished matrix determinant reception for all or some students.

Organization of tests

The most significant are the changes that were made in the organization of current control of
knowledge. The thing is that such form of control as the student’s work at the board under the
tutor’s supervision and with the others students’ participation (that does not correspond to reality) is
excluded from the practice absolutely. According to our methodology the students pass 8 current
control tests within the semester.

Each test devoted to one of the basic tasks of Linear Algebra. It is understood that the test is
executed in the “Tasks solution environment”. The solution of all tasks is checked by means of the
environment for arithmetical accuracy and completeness. Upon completion of tests, the tutor
appraises it in accordance with the number of solved tasks and quality of solution. It is significant
that there aren’t any arithmetical mistakes in the process of solution, that’s why the tutor appraises
knowledge of the method of task solution.

Finally, those students who have got good and excellent marks have a right to use the
corresponding basic task as a technological component in course of the other tasks solution in their
further work in the “Environment”. Let us give a concrete example:

- Basic task 1: “To solve the system of linear equations”

- Basic task 6: “To detect the linear operator eigenvectors”

If the student received good or excellent mark for his test paper No. 1 of the “System of
Linear Equations” he has a right to miss the solution of the systems of linear equations with the help
of which the eigenvectors are detected with the help of Gauss method in the test paper No.6 that is
over a few steps of linear matrix transformation and to do only one command — “To solve the
system of linear equations”.

This principle is one of the concrete forms of component approach usage to the process of
education. Let us give the approximate plan of practical lessons and test papers conducting
(table 1).
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The Hierarchy of Component for Tasks Solution in the Course of “Linear Algebra”

Table Ne 1
Oriented plan of practical training and test
No. | Topic Hours Notes
1 Systems of linear equations 2 pr. Basic components: elementary system
lines transformations
2 Vector spaces 4 pr. Basic components: elementary matrix
2cC.p. transformation
3 Basis and dimensionality of vector | 4 pr. Basic components: systems of linear
spaces 2 C.p. equations
4 Matrixes 4 pr. Basic components: systems of linear
equations
5 Matrix’s rang 4 pr. Basic components: systems of linear
2C.p. equations
6 Linear operators 4 pr. Basic components: systems of linear
2 C.p. equations, matrix determinant
7 Systems  of linear  equations | 4 pr. Basic components: systems of linear
(continuation) 2c.p. equations, matrix determinant, matrix
transformation
8 Linear operator eigenvectors 4 pr. Basic components: systems of linear
2c¢.p. equations, matrix determinant,
calculation of coefficients and roots of
particular polynomial
9 Form of simple classical matrix 2 pr. Basic components: systems of linear
2c¢.p. equations, eigenvalues and linear
operator eigenvectors calculation
10 Euclidean spaces 4 pr. Basic components: elementary
2c¢.p. transformations, scalar product, absolute
value of a vector, launch angle

Organization of Final Control

The final control of Linear Algebra is as a rule the examination that is preceded by the
spoken test. The tutors conduct it at the computer class. Organization of the spoken test and
examination is actually a traditional one. The main feature is the thing that the students answer only
theoretical questions but during the process of preparation and answering they have an opportunity
to use software environment “WebAlmir” as the lector did. The general mark of the student is put
by the lector who takes into consideration the marks of the student for test papers apart from the
appraisal of his theoretical answers of examination paper questions.

The usage of environment “WebAlmir” is very profitable for student’s independent work
organization. Having the access to the server the students have an opportunity to solve the necessary
number of tasks for fixation or revision, to work with theoretical material, to exchange their views
by means of discussion when they have spare time. It is very useful and convenient for those
students who are unable to solve the same number of tasks as the most students do because of their
physical features and weak preliminary basis. The tutor checks the tasks solutions when it is
convenient to him and opens one or another possibility (component) for the next lessons. The stages
of student’s work during the process of tasks solution are the same as at the practical lessons.

In such a way the developed model of the course “Linear Algebra” realizes state educational
standard of “Linear Algebra” teaching by the means of:

- intensification and expansion of theoretical basis of the course in the first place by

means of decreasing of time for routine operations execution;

- usage of systems of distant access to the structured educational material for the students

and teachers as in synchronic as in asynchronic conditions;

241




© Kruglyk V.S.

- the necessity of analysis of the existing conception of Higher Mathematics teaching from
the point of singling out the educational units that can be used as a components of
solution of tasks of the higher level,

- usage of computer orientated programs of educational and professional destination
during the course of Higher Mathematics teaching;

- providing the practical direction to the results of studying;

- creation of conditions for the most full discovery of genetic skills and abilities of the
students, forming the necessary level of motivation of educational activity.

The developed integrated computer system allows periodical renewal and replenishment of
the new content. Its usage ensures effective operation of all the compounds of component-orientated
approach to Linear Algebra studying on the single platform. The component-orientated principle is
considered as an information technology of personally-orientated model of education realization.
From the methodological point of view it is based on the following principles: integrity perception
of the object of studying, unity of content and procedural in the process of education, adequacy of
purposes in the system of higher education, integration and inter-subject connection.

The developed universal information form-factor with the scheme of knowledge level
monitoring and the necessary skills and abilities acquisition in the different levels can be modified
to use for the other educational disciplines teaching. The structured model of education provides the
construction of situation on the basis of maximum account of individual interests of each student
that ensures its activity according to his own trajectory of education. Meanwhile the pedagogical
skills are the potential possibilities, preconditions and knowledge and skills are the content basis on
the ground of which the abilities realize and develop. The modern technologies of education ensure
the organic unification of the subjective experience of students and the basis of mathematical
science: construction of educational lessons, text-books and tutorials directed not only to the
knowledge level expansion, structuring, integration and generalization of the subject content but to
practical transformation of the existing subjective experience of the student. Linear Algebra
studying on the basis of component-orientated information technology is more effective comparing
with traditional methodological systems in the context of personally-orientated approach realization
as it increasingly furthers the realization of individualization principles and differentiation of
educational process expands its content, increases the intensification and effectiveness of education
in general.

The usage of information and technical means increases the basic factors of education
effectiveness (the level of formation of basic mathematical concepts and abilities to identify,
analyze and use it, mastering of methods and ways of tasks solution, depth of knowledge learning)
of the students.
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IHhbopmaUinHi TexHoNoOTril B OCBITI

YK 387.1

®OPMYBAHHA HABYA/ILHUX [HOOPMALIIHHHX PECYPCIB
JUIA JIFOJEH 3 BAJJAMH 30PY

Jlo3uubkmii O.A.
HauionanbHuii yniBepceurer "JIbBiBcbka nmoJjitexHika'
IHaciuynuk O.B.
JbBiBcbkuilt HBK ,,IlIkoaa-rimua3sis ,,CuxiBcbka”

B oanitt cmammi pozensioaemuvcs npobiema Ha8UanHs IHGOPMAYIUHUM MEXHOI02IAM TH00ell
3 6adamu 30py. B pobomi onucyromvcs mexHonozii ma ancopummu, AKi 8UKOPUCTNOBYIOMbCSL OJis
CMBOPEHHs HABYANbHUX NOCiOHUKIE Y chopmami DAISY. Akyenm pobumuvcsa na akmyaibHOMY CIMAHI
3a0e3neueHtss ma po3pooKu CYHaAcHUX iHGoOpMayitiHux mexuHono2itl ma ix aoanmayii 051 nompeo
Jr0oell 3 6a0amu 30py.

Knrowuoei cnosa: DAISY, nespsuuil, IT, ayoio-kHuea, KHuea wo ,, po3mosisie”.

Beryn

Ha crorogui B Ykpaini moHax 60 Tucsd oci0 € iHBamigaMu 1O 30Dy, 13 HUX OJM3BKO 25
TUCSAY 0C10, 110 MOBHICTIO BTPATHIIX 31p. Y BCECBITHROMY MaciuTadi i mu@pu mpocTo Bpa)arodi.
Ili mromm CTHUKAIOTBCSA 3 TPYIHOIIAMH B peaiizamii CBOIX NpaB, BOHM Mo030aBieHi OaraTbox
MOXXJIMBOCTEH pealizyBaTH MpaBa Ha ojepxkaHHsA iHpopmalii. OCKUIBKM BOHU HE MAalOTh
MOJKITUBOCTI HAJIS)KHO 3a0e3MeUYnTH ceOe HeOOXITHUMH 1H(GOPMAIIHHUMU pecypcaMu, HAPUKIIAI,
KHUramMu B mpudrax bpaiing um aynio-iitepaTyporo, He Kakydd Hpo ClelialbHi IPUCTOCYBAHHS
111 poOOTH 3 KOMII FOTEPOM Ta BUXOJOM B Mepexy [HTepHeT.

TenepimHiii cran 3a0e3neueHHsT HE3PsUMX JIIOJCH JiTepaTyporo B YKpaiHi HE MOKE He
XBHJIIOBATH, aJKe B MOpiBHAHHI 3 €Bpornoro yn CILIA, y Hac mpakTUYHO HE BUAAETHCS JiTeparypa
JUI He3psA4MX. SIKIo roBOopUTH Mpo nudpH, To 1e npudiusHo 5-6 kuur mpudrom bpaiins ta Gins
150 aymio-kuur Ha pik. lle Hag3zBuuaiiHO Mano. 3a KOpJOHOM KUIBKICTh TaKMX KHHUT Ta ayAdio-
MartepialliB € HabaraTo OUTBIIOI, TaM CTBOPEHO Ll 610:110TeUH1 Mepexki Ta KpynHi (GoHOTEKH [yis
He3psunx. Hampuknan, ypsn HIBenii Buauise unmMani KOWTH (AE€CATKM MUIBHOHIB €BpO) Uid
3a0e3MeueHHs He3psiuuX KHUTaMH, MiApyYHUKaMH, METOJMYHUMHU MaTepialiaMu, ayJi0-KHUTaMH Ta
PI3HOMaHITHUMHU TEXHIYHUMH 3ac00aMH B 11iH cdepi.

3apa3 y CBITI IIMPOKO BHKOPHCTOBYIOTHCS KOMII'IOTEpH, 0OdagHaHi OpailiiBCbKUM
MOHITOPOM, IIO J]a€ 3MOTY IPOYUTYBATH JOBUIHHHUI €JEKTPOHHUHN TEKCT 3a JOIIOMOTOI0 pelbedHO-
TOYKOBOro MIpU(TY. Takox po3pobieHO crelniajibHe MporpaMHe 3a0e3neueHHs 3 IMepeaBaHHs
TEKCTY TaK 3BAaHUM CHHTETHMYHUM T0JIOCOM (CHHTE3aTOpU MOBHHUX curHaiib). Lle nmoporosapricHe
oOJaiHaHHS, OJUH KOMILIEKT sKoro komrtye 6mmusbko 1200 momapiB CIIIA. Taki cuHTe3aTOpH €
KOPUCHMMH JUIsl 3UMTYBaHHS 1HGOpMaIlli, IKa MOAAE€THCSA HAa €KpaHl MOHITOpA; He3psya JI0Ha Ma€e
3MOTy ,,I00auuTH” 1H(pOpMAII0 Ha €KpaHl MUIAXOM 1ii MPOCIyXOBYBaHHS 3 JIOIIOMOIOIO
CreIiagi30BaHol MporpaMu, CHHTE3YI0U0T MOBHI CUTHAJIH.

IIpucrocyBanHs 1y po0OTH He3PAYHX 3 KOMII'IOTEPOM

CtpiMKMIi  PO3BUTOK Taiy3l KOMIT'IOTMHTY CTBOPUB TMEPEIyMOBH BHKOPUCTAHHS
CTeLiaTi30BaHUX KOMIT'IOTEpPHUX TEXHOJIOTIH, SKI 3HAYHO PO3IIUPUIM cepy 3acTOCYBaHHS Tak
3BaHOTO OpaimiBcbkoro mpudty. ChoemiaabHO I HE3PSYUX KOPHUCTYBadiB  PO3pOOJIECHO
OpaiiniBcpki Auciuiei — crheriagbHi NPUCTPOi, MO0 JO3BOJISIOTH HE3PSYOMY KOPHCTYBayeBi
cCHpuiiMaTé TEKCTOBY 1H(QOPMAIIiIO, TOaHy Ha MOHITOP1 y BUIJISAL pelbe(pHO-KPATKOBUX CMBOJIIB
cucremu bpaiinsg. TekcToBy iH(opMallito BUBOJATH CleLialbHI pyXoMi penbedHi Kpanku. 3a3Budai
Ha TakoMy Jauciuiei ogHodacHo 3’ sBiseTbes 40 abo 80 cuMBOiB.

AJNBTEpHATUBOIO OpaiyIiBCbKOMY JUCIUICIO CTYXKaTh MPOrpaMu JJIs TOJIOCOBOTO 3UUTYBAHHS
TEKCTY 3 €KpaHiB MOHITOPIB Ta 0a3 JaHUX HAa OCHOBI CHHTE3aTOPY MOBHUX CUTHAJIIB. Y MOE€IHAHHI 3
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IporpaMaMyd MOBHOTO JIOCTYIy BiATBOPEHHS, 3a3BUYall BHKOPHCTOBYETbCS 1 OpaililiBchbka
KJIaBlaTypa.

CuHTe3 MOBM — I MOJaHHS TEKCTOBOIO Marepiany y (opMari MOBHOTO CHTHATYy.
[IporpaMHuii YW TpoOrpaMHO-amapaTHUW TMPUCTPIH, SAKUH JUISI OO BUKOPUCTOBYETHCS
HA3WBAETHCSA CHHTE3aTOPOM MOBH. BiH BHKOPHUCTOBYE TEXHOJIOTIIO CHHTE3Y MOBH JJISi YUTAHHS
pI3HOMaHITHUX TEKCTiB, Oydepy, kuur, dainis, HTML cTopiHok i T.i1H. ¥ KOMIUIEKT CHHTE3aTOpa
MOBH 3a3BHYail BXOISITh MOBHI TMAaKETH IS BiOOpPaKCHHSI TEKCTIB YKPATHCHKOIO, POCIHCHKOIO,
aHTJIACHKOIO Ta 1HIIMMU MOBaMH.

OkpiM [pOrpaM-CHHTE3aTOPIB MOBH ISl HE3PSYHMX, ICHYIOTH CICIialibHI 1HTEpPHET-
nepekiagavi. Hanpuknan, 6€3KOIMTOBHMMA 1 MPOCTUH B KOpUCTYBaHHI cepBic Robobraille 3naTHumii
NepeKalaTh TeKCTH Ha abeTKy He3psAyrmx abo CTBOPIOBATH Ha iX OCHOBI 3BYKOBi (aiinu, He
IPUMYLIYIOUM KOPUCTYBauiB 3BEPTATUCS JI0 CKJIAJHUX CHEL1a130BaHUX MIPOrpam.

[lo6 BHBOAWTH TEKCT Ha JPYK JUISI HE3PSUYUX KOPUCTYBadiB, BUKOPHUCTOBYIOThH
OpaiinmiBchbkuii mpuHTEp. Lle mpucTpiii BUBEIEHHsS TEKCTOBOi iHGoOpMalii B CHMBOJaX a0ETKH
Bbpaiing. Lleii mpuHTEep BHIPYKOBYE Ha Tamepi CHMBOJM penbeHUMH KpamKamH, IIOTpaBia,
CTBOPIOIOYHU IIPHU IIbOMY CHJIBHUH LIyM.

Kunura, mo ,,po3moBJisie”

3psiya JIIoJUHA CTUKAETHCS 13 IPYKOBAHUM MaTepiajoM Ha KO>KHOMY KpOIli: Ia3eTH, KHUTH,
BYJIMYHI 3HAKH, JIMCTH, peKiaMa i T.iH. Y cumBoiax bpaiins momano BiZHOCHO HeBeNWKHN HAOIp
KHUT' Ta NEpioAMYHMX BUAAHb. BHUIaeThcs HeOpeYHHUM IEpeTBOPIOBATH MOBHI TEKCTH Ta3eT Ta
KypHaiiB y mpudTu Opaiisis, OCKUIBKA 1€ JOPOTO 1 BUMarae CyTTEBHX 3aTpar 4yacy i 3ycuiib. Tomy
TPaJULIMHUM € IUIIX ajanTauii Marepiaixy A He3pAYoro — HaYMTYyBaHHS MOro Ha €JEeKTPOHHUIM
HOCI{ 1 BAKOPUCTAHHS MPH LIbOMY ayAio-KaHay.

st po3poOku TeXHOJOTiM 1 cTaHAApTIiB HOBOT'O MOKOJIHHS KHUTH, IO ,,pO3MOBIISIE” OYyB
crBopennit DAISY koHcopiiyMm, Kyau yBIMIIUIM, TOJIOBHMM YHHOM, BUPOOHHMKH JITEpaTypH IS
HEe3pSAYHX 1 Opranizaiiii, o 3aiiMaroTecs iHOpMaIIHHUM 00CITYTOBYBAaHHSM JIIO/IEH 3 0OMEKEHUMU
MOJKJIUBOCTSIMH.

Kuurun ¢opmary DAISY (Digital Audio-based Information System) BHKOPHUCTOBYIOTH
TexHIKy apxiBauii ¢aimiB ¢gopmaty MP3. Kuuru dopmary DAISY, mo ,,roBopsTh”, MOXHa
IPOCIYyXOBYBAaTH Ha CIHELIaJbHUX BIATBOPIOIOYMX TMPUCTPOSIX, a TaKOX Ha KOMII'IOTepi,
o0yasiHaHOMY BIJIMOBIHUM HaBirauifHuUM nporpamMHuM 3adesnedeHHsM DAISY. Kuuru y ¢popmati
DAISY MoxyTb OyTH CTpyKTypoBaHi ab0 HecTpyKTypoBaHi. PimeHHs yxBaitoe 6i0iioTexa abo
BUJABLI, SIKI BUTOTOBJISIIOTH BiAMOBIIHI KHUTH. L{udposa kHura, mo ,,po3MoBise”, y ¢dopmari
cranfapty DAISY npononye He3psuuM 1 ¢1a0o3psAyuM YuTayaM MPOIJsLAaTH ii Tak camo, SIK 1
POOIATH 3psiul JTHOAU, KOTP1 YUTAIOTh KHUTY.

Hagirariss — e MOXIUBICTh HE3pSYUM YHUTAYaM ,,[IeperopraTi’ KHUTY, TOOTO MPOIyCKaTH
ab0 3HAXOJIWTHU BIJ3HAYEH1 PO3JAUIM 1 CTOPIHKHM, 3HAXOAUTH 1HQOpMAII0 B LUPPOBOMY aymio
3aIuci, HAUUTAHOMY T'oJ0cOM. Taki KHUTHM MOXXYThb MICTUTH OKpPIM IOBHOTO 3alHCYy TEKCTY, TAKOXK
300paxkeHHs a00 1HIINM TUIT MYJIBTUMEIINHUX 00’ €KTIB, K1 MOXKYTh OyTH CHHXPOHI30BaH1 TakK, 110
KHUTa MpUJaTHA JJIs MIUPIIOT ayAUTOpii, IO BKIIIOYA€E c1a003pAYrX KOPUCTYBadiB. MOXKIIUBI pi3HI
criocoOu 30epiranHs MUMPOBUX ayal0-KHUT, SIK TO Ha cepBepax abo Ha CD-muckax. 3 mepBUHHUX
eJIEKTPOHHUX 1 aynaio-(dainiB MOXyTh OyTH BUKOHaHI Komii B iHII QopmaTH, HaNpUKIAL,
OpaiiiiBcki 1 TekcToBi. Lle po3mmproe MOKIUBOCTI 010J110TEK Ta HaBYaJIbHUX LIEHTPIB IpHU BHOOPI
Croco01B MOMOBHEHHS, 30epiraHHs 1 PO3MIIIEHHS CBOiX (pOHIB.

[udposi kaUTH, IO ,,pO3MOBISIOTE”, OymH Po3po0IeHI HA OCHOBI CyYacHOI TPaJUIIHHOL
aynio kHurd. BoHu moemaHanu B coOi IMe ¥ MOBHOTEKCTOBY BEpCilO BIAMOBIMHOI MyOmiKarii,
HAJABIM CITyXa4eBl IIMPOKI MOXKIMBOCTI YMTAHHS, Cepell SKMX MOMJIMBICTh IIBUIKOI HaBITaIlii.
[TonaTTs cTpyKTypOoBaHOi aynio HaBiramii 3ampoBaguB Koncopuiym Daisy, a 1e B CBOI0 uepry
MIPU3BENIO 10 CTBOPEHHS BIAMOBIAHOTO CTAaHIAPTY KHUTH, 110 ,,po3MoBisie” Daisy 3.0/NISO Digital
Talking Book Standard [1]. KnrouoBoro Meroro cTBOpeHHs craHaaprTiB Daisy € TpuitHATTS i
MIPOCYBaHHS HAa PUHKY BIJIKPUTUX CTaHAAPTIB, sIKi Oyiu O Ni€BUMU Ha YMCIEHHMX IUIaTGopMax Ta
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NiATPUMYBAINM O MPUHIMIIK iHTepHaLioHai3alii, TOOTO BpaxoByBaiu crneuu@iky iHpopMamiiHuxX
noTpeO Jroel B KpaiHax, ikl pO3BUBAIOTHCS.

Cranpapt NISO BuzHavae myOitikaiilo KHUTH, L0 ,,pO3MOBIISIE” SK MHOXXHHY JIOKYMEHTIB
XML, noxymentie W3C SMIL (Synchronized Multimedia Integration Language) i uudpoBux aymaio
notokiB. Kirouem g0 B3aemojii KopucTyBada 13 IU(PPOBOI KHHUTOIO, IO ,,pO3MOBISE” €
Hasgiramiiiauit Kontpons (NCX — Navigation Control). NCX — ne nogarok XML, sikuii cTBOpro€
HaBirauidHuii map B 1mwanmi 3Mmicty KHurd ¢opmary DAISY. Ockilbku B MHUHYJIOMY
BHKOPHUCTOBYBAJIOCH JIIHIHE MPOCIYXOBYBAaHHS ay/103aMKCy, TO BUHUKJIA HEOOXIAHICTh TOBUILHO
,,TIEPEMIIIATHCh TI0 3aMUCy”’, V 3B 3Ky 3 4uM 1 OyJia 3alpoONOHOBaHa Ta OMpallbOBaHA CTPYKTypa
HaBirarii aus ayaio kauru (qus. Puc.1) [2].

Bupobuuk 1nn¢poBoi KHHUTH, IO ,,pO3MOBIISE’, KOTPUH MOXKE HpU IIbOMY OYyTH BJacHe
aBTOPOM JIPYKOBAaHOTO BHJAaHHS, BUKOPHUCTOBYIOYHM aBTOPCHKI IHCTPYMEHTH, BH3HA4ae, sKi came
€JIEMEHTH € BKJIMBUMHU CKJIaJOBUMHU HaBiraiii B 3ByKoBoMy 3amuci. Lli e1eMeHTH HakIalaloThCsa
Ha ay/1i0 KHUTY 1 BIAMIOBITHUMH MITKaMH (BKa31BHUKaMH) CTBOPIOIOTH PO3MITKY Ha 3aITuCl.

NCX & SMIL - TextFile |
(Global Navigation  fo (synchronized Multim edia = [ i : -
Shucture of e Integration Language)
Publication) "
Chapter 1 o e . :
"I— 5 ' = 1] wiem vel eum iniure dolor mhendrenitm .
Seclion .I.. .I. - _F o ne h Point e I'. Iputate velit e maokestie consequat, vel dlum, |-
. - e Text S : 1 vera e ot e
Sechuﬂ' J“E ::: ;:'LL,ICJ:IO ﬂ '.l.|.|.:'.::|-\.|.:
SectHonld [
Chapter 2 o -

Secton2.l

Secton 2.0
Chapter 3 i -

Secton3.l ﬁl.ldlﬂ FlIE e

Secton3.2 (eg., MF3)

Section3.3 Containing aud o recarding

of:
p "Section11..."

Puc. 1. Cxema naxnaoanus nagieayii na ayoiozanuc.

PLEXTALK — ne rtopriBensHa Mapka kommanii Shinano Kenshi.,Ltd., sika Burorosmse
nporpasaui Digital Talking Book (DTB) sik ans undpoBoi KHUTH, LIO ,,pO3MOBISE” TaK 1 JUIs
PI3HOMaHITHUX IIM(PPOBUX 3aMMCIB, @ TAKOXK MPOIYKYE TUKTOGOHU 111 He3psuux moaen. [lpuctpoi
PLEXTALK 3HauHO cHpONIYIOTh MPOIECH MPOTPaBaHHS ay/10-KHUT HE3PSIUMMHU KOPUCTYBadaMH.
Aynio-KHUTH MICTATh 10 90 ToAaWH 3amucy 1 MaloTh MOXIMBICTH HaBiraiii, o0 Ja€ 3MOTy 3
JIETKICTIO TepeXxouTH Bia oxHiel yactuau Ao iHmoi. Kommaniss PLEXTALK Burotoisie nekinpka
BUJIB TaKUX MpPOTpaBayiB I ayAio-KHUT, KOTpPi MPAIOIOTh 3 KapTaMu nmam’ati SD Ta auckamu
dopmaty CD. Ha Hociii iHbopMarllii (kapTa mam’aTi Y JKUCK) 3aIIUCYETHCS KHUTA y BIAMOBIIHIN
CTpYKTypoBaHiii ¢opmi 3a nomomororo crnenianbHoi nporpamu PLEXTALK Recording Software
Pro (PRS Pro).

PRS Pro mictuts Tpu 6a308i ¢yskuii B oqaomy maketi (Recording/Editing/CD-R Writing) —
3anuc/Penarysanns/3anuc aqucky CD-R. 3a3naunmo, mo PRS Pro moxe ctBoproBatu smme DAISY
KHUTH, SIKI € ayJ110-CTPYKTYPOBAaHUMH.

AJaroput™m podotu Ta nporpamue cepeaosuiine PRS

ANTOPUTM CTBOPEHHS KHUTH, 11O ,,pO3MOBIISIE” MA€ YiTKY JOT1YHO C(POPMOBaAHY CTPYKTYPY.
Bin saBnse coboro mpoiiec, sSIKHH YMOBHO po3/UIeHUH Ha ABa eranu. [lepmmii etan BkiItodae BUOIp
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MpOrpamMHOTo 3a0e3nedyeHHss Ta o0JajHaHHS UIs POOOTH, a TAKOX HAJALITYBaHHS IMPOrPAMHOIO
CEepeIOBUINA BiAMOBIIHO 10 YMOB Ta METOJy HAUUTYBAaHHS KHHTH.

Jpyruii eran ckiagaeThcs BIAaCHE 3 HAYMTYBaHHSA MarepiaiiB Ta iX ompamtoBanHs. [licus
HAaYUTyBaHHS MaTepiajliB KHUTH, 3a3BUYail BIJOYBA€TbCS aHai3 OTPUMAHHMX ayio-(aiiiiB y
dopmati .wav abo .mp3. Ha mpoMy erami (QyHKIIIOHYE CHCTEMa OIPAIIOBAHHS Ta HOpMami3arlii
3BYKO-3aITUCIB.

Pe3synbraToM BHUKOHAHHS IIMX €TalliB € TOTOBAa KHUTA, IIO ,,pO3MOBIE’, sIKa MOXe OyTH
3aITHCaHa B NOJAILIIOMY HA KOMIAKT JIMCK a0o0 KapTy mam’sITi 1 € IPUIATHOO ISl BAKOPUCTAHHS.

frrorm o s e e S RS TR T TR I B e S e S SRR ATNEE 1
I I | |
I Novarox poSomn Hanawrysasn | I Npouec O6pobka |
| | (creopessn npoexry) BPOTPAMMON — HANNTYBSHHR lhod
| CepoacTHIA | | uarepivns
| l | l
e b ]
1 ETAN 2ETAN

Puc.2. CmpykmypHa cxema cmeopenus KHu2u, wo ,, po3mosise”.

lonoBumit expan mporpamu PRS Bukonanmii monioHo m0 TumoBoi mporpamu Windows.
3BepXy pO3TalIOBaHUI PSIOK 3aroJIOBKIB, i SKUM psaaok Mento i [lanens IHcTpymenTiB. Pemira
eKpaHy aumuThes Ha 3 obmnacti: crucok Cekmiit (1), ciucok ®pas (2) i obmacte Monitopunry (3)
(muB. Puc.3).

@PLEXTALK Recording Software - C:¥DAISY_DATA¥PTN1_E¥PTN1_¥Nccimdn ] _||:||l]
File Edit Move Control Tool Option Help
Da¥aRs 289§

Section 3 eading W'asel Lengil

1 TABLE OF CONTENTS

1 GETTING STARTED WITH PLEXTALK
2 Opening the Box

2 Player Orientation

2 Connecting to a Power Source

2

Turning the Power ON/OFF
|

Line in

New
Section

=

Over¥rite

Level Up | LevelDown Group Mark

1.00 ’
W.

Phrase dio file

aOOOOOZ mp3
. a000002.mp3
2.1 a000002.mp3
2.4 a000002.mp;

a00Ne5Z " mp3

I cording format
v

J_‘ | P3 64kbps Mono

I<<| £ »»>nle] 'w

Puc.3. Bixno npoepamu PRS Pro.

VY psnky MeHio posramioBaHi Taki eleMeHTH KepyBaHHs 1 ¢opmartyBanus — File, Edit,
Move, Control, Tool, Option, Help. KoxeH 3 1ux eneMeHTiB Ma€ MmiIMEHIO 3 MHOKHHOIO KOMaHI.

Ha Ilaneni [HctpymenTiB micTutbes 13 1KOHOK, SIKI JO3BOJIAIOTh BUKOHYBATH Pi3HI Jii Haj
MpoekToM, Hanpukian, CTBoputu HOBUM npoekT, KomitoBaru, 3anucaru CD, Ilomryk 3aromoBka Ta
1HII. SKI10 K BKa31BHUK MUIIT HABECTH HA OJIHY 3 IIUX IKOHOK CHHTE3aTOp MpoYHTac (QyHKIIIIO, 3a
SKOIO BOHA 3aKpilieHa. Bci 1l eneMeHTH € AOCTYIHUMHU 4epe3 psiiok MeHro abo 3a JI0moMOroro
,,TapsInX’’ KIIABIIIL.
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Cmucok Cekiiif po30MTO Ha KOJIOHKH 3 HACTYMHUMU 3aronioBkamu: Cekilis, PiBens, ®pasa,
Jomxwuna, Ctopinka, i KomeHntap. Komu mpoekT MICTHTh 3amucaHuid MaTepial, 11 00JacTh CKJIajIe
CIMCOK BCiX CEKI[iil y MPOEKTI.

Mix cnuckom Cekmiii 1 cnuckomM @Ppa3 € maHeab 1HCTPYMEHTIB, sKa Ma€ 8 KHOIIOK.
BinbmiicTe i3 HUX BUKOPUCTOBYIOTHCSA Ul pelaryBaHHsS BiIacTUBOCTEW ¢pasu um cekmii. Bei mi
KHOTIKH MOXKYTh OYTH OCTYITHUMH 3 aJIbTEPHATHBAMH BUKOPHCTAHHS KIIABIaTypPH.

- G P M =

LevelUp | LevelDown Section Group Page Mark OverWrite 1.00

Puc.4. Ilanens incmpymenmie npoepamu PRS Pro.

Crincok @pa3 po30UTO Ha KOJIOHKHM 3 HACTYMHHUMH 3arosioBkamu: ®dpasa, Jloxuna, lay3a,
I'pyna, Cropinka, 3BykoBe iM's ¢aiiny, Komentap. Komu npoekT MiCTUTh 3amicaHuil MaTepiai, s
00J1acTh CKJIa/Ie CIMCOK BCiX (hpa3 B cekllii, sika BULIeHa y ciucKy CeKIiii.

[Tig cniuckom @pa3 € TpeTs MmaHenb IHCTPYMEHTIB 13 7 ikoHKaMu. Lls maHenb iHCTpYMEHTIB
MOJKE€ BUKOPHCTOBYBATHUCS JUII KEPYBAaHHS MPOTPAaBaHHIM Ta 3aIFICOM Y IPOECKTI.

[IpaBa HMKHS YacTHHA €KpaHy BIANOBIZA€ 3a KOHTPOIb HaJA PIBHAMU IPOTPABaHHS Ta
3aIUCy y IPOEKTI Ta CTaTyCOM IPOEKTY.

s aymio-3anucy TEKCTYy IPYKOBAHOI KHUTH B ayJio-(popMaTr BUKOPUCTOBYIOTH CHEIiaIbHY
amapatypy (MikpoOHH, KOJIOHKH, ayi0-MiKIIep Ta iH.) 1 BIAMOBITHE MPOTrpaMHe 3a0e3IeueHHS.

BukopucTOBYIOTH J1Ba METOIH 3aIUCY ayI10-KHUTHU:

a) HAYUTYBaHHS TEKCTIB Oe3mocepeanbo y nporpamy PRS, a nami pemaryBaHHs 3ammciB i
BJIACHE 3aIKC FOTOBOI KHUTU HA JIUCK;

0) TeKCTH HAYUTYIOTh y mporpamy Sony Sound Forge, nami peaaryBaHHs Ta HOpMasi3alis
3aIluCiB, a TaKOX ,,IpUrIIylIeHHs mymiB. HopmanizoBani ¢aitnu koHBepTytoTh B ¢popmat MP3 i
iMmnoptyroTs y PRS mist momansmoi ctpykTypusamii Ta 3anucy KHUTH Ha KOMITaKT JHCK.

Ha puc.5 HaBeneHna cxema MigKITIOYEHHsI arapaTypu JUIsl 3alIUCY ayaio B Tak 3BaHiM cTymii
ayqio 3amucy, 10 CKJIamaeThesi 3 ABOX KiMHar, B Kimuati Ne2 posramoBaHo poOoue MicIle,
obOnamHaHe MIKpOQOHOM, 3 JOMOMOIOI SKOTO HAaYUTYeThCs 1HGOpMaIlis Ta KOJOHKH, 3a
JIOTIOMOTOI0 SIKMX YHUTa4 4Yye KOMaHIH, siki mojatoTbes 3 Kimuatu Nel (mampuxnan, ,,3amuc”,
,Crom”, ,Ilay3a” Ta iH.). Y mepiuiif KIMHATI PO3MIILYETbCS ONEPATOpP, SIKUH KOHTPOJIIOE 3alucC 3a
JIOTIOMOTOI0 KOMIT FOTEPHOTO IMyJbTa, MiKilepa 1 iH. i1 yHUKHEHHSI CTOPOHHIX LIyMIB KiMHaTa, B
AK1M B1I0YBa€ThCs HAUUTYBAHHS IOBUHHA OYTH 3BYKO130JIbOBAHOIO.

Kimnara N'1

Kimuata N2

Puc.5. Cmpyxmypna cxema npoyecy 3anucy ayoio-KHuu.

AnroputM, sIKUM MOKJIaJeHul B ocHOBY GopmyBaHHs kHuru B DAISY ¢opwmari € 3a cBoero
CYTTIO JEKOMIO3MLIMHUM MOJaHHAM CKIQJHUX TpoueciB y ¢opmi OUIBII NPOCTUX, KOTpi
BUMAraloTh MiHIMQJIPHUX 3aTpaT dYacy 1 [O3BOJSIOTH TPH IHOMY JOCSTTH MaKCUMyMy
€(eKTUBHOCTI.
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Ha nymKy excrieptiB, cTapi TEXHOJIOTII MOAaHHS ayAiOKHUT nocTynaioTbes DAISY tuM, mo
B HOBOMY mudpoBoMy (GopMaTi MOXKIWBHA 3aMuC KHAT J0 9 pIBHIB iepapXii, IO MOJETIIyE
HaBiTalio 1 J03BOJIAE€ 3HAXOAUTH TMOTPIOHMH PO3ALI, MIAPO3IUT 1 HABITH BIAMOBIAHI ClIOBa 3a
TekcToM. [l He3psumx moned 1e Hakspyunima cucrema. DAISY dopmaroBani matepianu €
HE3aMiHHMMHU TIOMIYHMKaMHU Yy HaBYaHHI, a TaKOX y HaykoBii po6oti. SAnonig, CHIA, HIsemis i
BenukoOpuTaHis aKkTHBHO BHUKOPHCTOBYIOTh KHHTH, TMOJaHl y 1boMy dopmari. HuHi y cBiTOBIi#
MPAKTHULl ayAIOKHUTA € OJHI€I0 3 GOpPM MOJAHHS JITEPaTYpHOTO TBOPY Ta MPOXOAUTH €TaIl CBOTO
cTaHoBJIeHHs. B YkpaiHi % pUHOK ayJIOKHUTH JIUIIE (POPMYETHCS.

Lun¢poBe nogaHHsA HABYAJILHUX KHUT B ayaio (popmaTax

OpnHa 13 nepeBar KHUIH, 11O ,,pO3MOBIISIE” TIOJISTa€ y MOXKIMBOCTI 1HIEKCYBaHHS 1 MOIIYKY
iHpopManii 1Mo KIrO4oBUX cioBax. KopucTyBaui MOXKYTh NMPOCIYXaTH BCIO KHHTY JIIHIHHO, He
IepeBepTalyM Kacery, a 3aco0M HaBirauii J03BOJIAIOTH LIBUAKO IEPEXOAUTH BiJ OAHOTO PO3ALIY
70 1HIIOTO, BiA ad3amy — mo0 ad3aiy abo Big3HAYATH 3aKJIAJKOIO BIAMOBITHI MICIS B TEKCTI JJIs
IIOBTOPHOTO ITPOCIIYXOBYBaHHS (IIPOYUTAHHS).

Skmo He 3armMONIIOBaTUCH Y TOHKOIII (hopMaTy, TO MOXHA CKa3aTd, IO HA ayJiOKHHUTY
HAKJIAJA€ThCS ClellialibHa HaBiraniifHa 000JI0HKa, 1 ,,4uTau”’ MOXE HE TUIbKH CIIyXaTd TEeKCT, aje i
MPALIOBATH 3 HUM: POOUTH 3aKJIaKH, IPUMITKH, ONIEPAaTUBHO OTPUMYBATH MOTPiOHY iH(OpMaIIifo.

3ajexHO BiJ JKaHpPy BU3HauyaeTbesl BiIacHe cTpykTypa DAISY kuuru. Tak, ans nomynspHUX
POMaHIB i IHIIMX KHUT 3 IPOCTOIO JIHIHHOIO CTPYKTYPOIO, SIKi PITKO BUKOPHCTOBYIOTHCS B OCBITHIX
LIISX 1 3a3BUYall YMTAIOTHCS MOCIIJOBHO BiJ] MOYATKY A0 KiHIIA, I[IJIKOM JOCTaTHHOIO € HAasIBHICTh
ayaio3anucy 3 MOKJIMBICTIO TEpeXody Bia IaBu 10 TaBu. Lludposi aymiozamucu OKpeMHX
HEXYIO’)KHIX TBOPIB OyIyTh 3HAYHO 3PYYHIIIMMHU AJIS YUTAHHS, SKIIO KOPUCTyBad MaTHME 3MOrY
,TIepecyBaTHCA MO CTPYKTYPHHUX IUICHHSIX KHUTW (HAampUKIaA, MO YacTHHAX, TJaBax, po3Jiiax,
Miapo3/iiax) 1 pu bOMY MaTUMe 3MOTY 00iiTHCs 0e3 meperysay MOBHOTO TEKCTOBOTO (aiiiy.

3a3BuYaif, KHUTH, [0 ,,PO3MOBISIOTH” 30€piraroThCs Ha KOMITAKT JHCKaxXx abo KapTax
nam’s1i (flash memory cards). Kaptu mam’sti € 3py4HimiuMu i HaaiiHImuMu B nopiBHsAHHI 3 CD,
a/pke BOHM Ha0arato MEHIIMX pO3MipiB, MarOTh OUIBIIUK 00’e€M maM’saTi Uit 30epiraHHs
iH(popMallii, B HUX BIICYyTHI pyXOMi YaCTHHH.

B pamkax aHOHCOBAaHOTO HaMM JOCIIHHULBKOIO MPOEKTy po3mnouare (GopmyBaHHS cepii
ayaio-KHUT (Migpy4HUKiB Ta mociOHMKIB) B DAISY ¢opmarti 3 ocHOB iHpOpMaLIHIX TEXHOJIOTIH,
K1 € Tu(poBUM TIONAHHSIM MarepiaiaiB oOCBITHbOI cepii BumaBHuiTBa BHV | Ilpodeciiine
HaBuaHHs~ 3a npodineM IT st 12-tu piuHoi mkonu. HacTynmHuM KpokoM Oyjie MoJJaHHsS B TOMY K
(dbopMaTi niAPYYHUKIB Ta MOCIOHUKIB OCBITHbO-HAYKOBOI cepii ,,KoMm toTuHr”.

3a Bumoramu crangapty DAISY Oyno HaunTaHo ykpaiHCbKOIO MOBOKO MiAPYYHHK ,,OCHOBHU
BeO-au3aiiny” (O.I'. Tlaciunuk, O.B. [Taciunuk, [.B. Crenienko: Hapu. nocionuk — K.: Bua. rpyna
BHV. — 2008. — 336 c.). HauuryBanHa KHUTM BifOyBajiocs y cHeliaibHIM cTyail 3amucy Ha
MIPUCTOCOBAHOMY BHCOKOSIKICHOMY OOJIaJlHaHHI, 3 BHUKOPUCTAHHSM BIJAMOBIJHOTO IPOrpPaMHOTrO
3a0e3neueHHs.

[Iporiec BUMarae BHCOKOI 30CE€PEIKEHOCTI, YBOXHOCTI, MPABUIBHO MOCTABICHOI AMKIII Ta
BMIHHS TPUMaTH piBeHb rojocy. B Takux cuTyalisiX JOBOJWIOCH HMPOCIYXOBYBaTH 3allMCaHUI
MaTepiaj Ha KOMIT I0Tepi 1 3a JonoMororo crenianbHux mnporpam (Sony Sound Forge, PLEXTALK
Recording Software Ta iH.) BUpi3aTu Ta HOpMaJli3yBaTu 3aIucC.

OpnHUM 3 HEJOJIKIB ayllOKHUTH € HEMOXJIMBICTh BIITBOPEHHS 300paxeHsb. [Ipumyctumo,
JIOAMHA, sIKa BUBYAa€ BeO-TU3aiiH MPaKTHYHO, MOBHHHA OAYyUTH pe3ylbTaT CBOEI poOOTH, TOOTO,
CTBOpEHY BeO-cTOpiHKY. OJHUM 3 BUXOJIB 13 Ii€l CHUTYyallli € MaKCUMaJIbHO TOYHHH CJIIOBECHHM
OIUC PUCYHKY YM 300pakeHHs. TakuM YMHOM He3psda JIIOJMHA MOXKE YSBUTH OIHUCAHE CIOBAaMH
300paxkeHHsT uyu niarpaMmy. [IpoTe, Ha HpakTUIIl TPAIUIAIOTHCS OOBOJI CKJIAJHI PUCYHKH, abo
TaOIUIIl Ta JiarpamMH, sIKi OIMCATH 3a JJOTIOMOT 00 ay/1i0 KaHaly Ha/l3BHYaiiHO CKJIJIHO.

Sk 3a3HaYaNOCh BHIIE, TPOIIEC HAYNTYBAHHS KHUTH BUMArae IiJBHUINEHOI 30CePEHKEHOCTI.
IIpu npomy criig BpaxoBYBaTH Te€, LIO AJS O3BYYEHHS JAPYKOBAHOTO MiJIPYYHHUKA, SK MPaBUIIO,
He0OX1/1HI ynMaJlli yacoBi 3artpartu. [lin yac HaunTyBaHHs KHUTH ,,OCHOBH BeO-AM3aliHy’ OCHOBHA
yBara MpHJIUBIIACh MPABUIBHOMY TEMITy YMTaHHS 1 AUKMii. [Ipy HauMTyBaHHI KHUTH HEOOXITHO
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JOTPUMYBATUCh LIUX BUMOT Ui TOTO, 100 CTYJEHT-CiIyXad 0e3 mpobiieM po3yMiB Ta CIpHiiMaB
ayJiio mMartepiain.

Pobota Hazg ayzmio kuuroro ,,OcHoBU BeO-nu3aiiny” y ¢popmari DAISY mounnanacs i3 eramy
M1TOTOBKYU MPOTPAMHOI0 CEPEIOBUINA Ta HAJIAIITYBAHHSA CIIELiali30BaHUX TEXHIYHUX 3ac001B s
aymio 3amucy. HacrymHum kpokom OyB BiacHe mpolec HauymtyBaHHs. Kawra Qopmysaniack
MPOTSTOM TPUBAJIOTO Yacy, IO BU3HAYABCS 3 BPAaxXyBaHHSM ii pO30OHMTTS Ha CTPYKTYPHI PO3JILIH.
Tak, HauWTaBIIM Ta HOPMAaJi3yBaBIIM CIM PO3/UTIB HABYAJILHOTO MOCiOHMKa, Oyna cdopmoBaHa
BiAMOBiIHA iH(popMaliifHa Tabnui i3 3mictoM. CTBOpeHa iH(popMalliiiHa TaOauIs SBISIE COOOKO
BIJNIOBIHY HAaBIirauiiHy KapTy KHHUTH, HO SKii He3pAYHid KOPHCTyBau MAa€ 3MOTY AaKTHBHO
MepeCyBaTUCh BiJl PO3ALUTY A0 PO3ALTY, BiJl CTOPIHKHU J0 CTOPiHKHU (AuB. Puc.6).

@ @ . @ Po3gia 2. OCHOBH MOBH
i HTML

Pospin 1. ABTOMaTU30BaHe CTBOPEHHA

~ it RiATPUMKa BeB-pecypceis B Bike IepeKOHATNCE, O 3a
g f Posgin 1. 1.1.0cHoen luTepHety MOMOMOTOK B TOMATH3I0BaHHX
% 1.1.1. NepenaeaHHA gaHux B IHTepHeTI 3acobie, K HanaroTe ¥ POITIO-
| _0_1 . pAMHEHHT HOPHCTYEATA CIIV:H0H
5] 1.8. NpakTuyna pobora Ne2 BesKOMTOEHOTO XOCTHHTE, CTEO-
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Puc.6. Ilpoyec popmysanns nasicayivinoi kapmu nocionuxa ,, Ochosu eeb6-ouzainy”.

®opmyBanHs 1HGOpMaIiHHOT TaONHIIl 31 3MICTOM KHUTH, 110 ,,pO3MOBIISE” BiTOYBA€THCS B
ABTOMAaTHYHOMY pEXHMI 3a JomoMororw crerianizoBanoi mnporpamu PLEXTALK Recording
Software Pro. Ilicms mporo, KOXeH i3 pO3AUTIB Ta MigPO3ALTIB TaONHI 3MICTy 3B’S3YETHCS
TINEePHOCUIAHHAM 13 BIAMOBIIHUM PO3ALIOM UM MiJIPO3/1JIOM HAUUTAHOTO MaTepiaiy, siki CIyTYIOTh
MITKaMH B MIpoliecax Hapirarii.

BucHoBku

[Tporpec TpuBae, Bce MacuiTaOHile, e()EeKTHUBHINIE 1 pe3yJlbTaTUBHILIE BTITIOIOTHCS Y
HaBUYaHHS IIKOJSPIB 1 CTYJEHTIB, 30KpeMa 3 KaTeropii Jrofeil 3 ocoOJMBUMH TOTpedaMu HOBI
METOIM Ta 1H(OpMAIiiiHI TEXHONOril IUCTAHLIMHOTO HaBuaHHSA. Ha OCHOBI BUKOpHCTaHHS
MOKJIMBOCTEN [HTEpHETY B PO3BUHYTHX KpaiHaX aKTMBHO BIJIKPMBAIOTHCS 1 MPALIOIOTh BIPTyalbHI
YHIBEPCUTETH, KOJIe/Ki, mKouu. Lli TexHomorii 3pyuHi SK JUid 3J0pOBHUX JIOAEH, Tak 1 Jrojel 3
¢13uuHuMu Bajamu. [Ipu po3yMHOMY BHUKOPHCTAaHHI JOCATHEHb LUBLII3alLli «4yapiBHA IIECTU-
kpanka» Jlyi Bpaiing 3aiimatuMe B mporecax AMCTaHLIHHOI OCBITH JajleK0 HE OCTaHHE Micue. B
OTpUMaHHI HOBOI 1HQOpMAIl HE3PSUYUM JIOASM HE CIiJl OOMEXYBATHUCh JIMIIE OJHUM ayaio
KaHaJoM, Tpeba aKTHBHO KOPUCTYBATUCH MPH LIbOMY 1 cucTeMOlo mpudTiB bpaiins.

OcTraHHIM YacoM BC€ OUTBINOT MOMYJSIPHOCTI HA0YBarOTh O10JIIOTEKH JIJIST HE3PSUUX JIIOJICH.
B HuX 3HauHO 3pocTa€ KUIBKICTh pOOOYMX KOMII IOTEPU30BAHUX MICIb, KOMII IOTEpU
3a0e3MeuyrOThCs CIEIiaIbHUMH TIPOTpaMaMK Ta TPHUCTPOSMHU TSI HE3pSIYMX Ta CIa0KO3psuuX
KOPUCTYBauiB (CHMHTE3aTOPH MOBH, 30UIbLIyBaui 300pakeHHs), OpailiBCbKUMHU 1 Ja3epHUMHU
MPUHTEPAMH, CKaHEpaMH, OpaliIiBCbKUMHU AUCIIIesIMU. Takoxk, 0 poOOTH 3 HE3PAUYNMH 3aTydaroTh
KOHCYJIbTAHTIB, $IKi JIOTIOMararoTb TaKUM KOPUCTYBauaM HAaBUUTHCS MpPALIOBATH HA KOMII IOTEPI,
3MIACHIOBATH MOIIYK HeoOX1aHO1 1H(popMallii B Mepexi [HTepHeT, unTaTH eNeKTPOHHI 0a3u JaHUX
Ta KHUTH Ha KOMIIAKT-IUCKaX, CKAHyBaTH TEKCT 1 MEPEeBOJUTH HOT0 B pelabe(hHO-KPANKOBUI BU 3a
JOTIOMOTOI0 OpaisliBChKOTO TPUHTEPA, KOPHCTYBATUCH EIIEKTPOHHOIO MOIITOK, OTPHUMYBATH OH-
JIaifH KOHCYJIbTAIII] 3 pI3HOMaHITHUX IUTaHb, OpaTH Yy4acTh Y TPEHIHrax, OJiMIiagax, ceMiHapax.
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BrpoBa/keHHST B JKUTTS HOBUX IIIKABUX TPOEKTIB, BIIKPUTTS Oi0IioTeK, CTymiid aymio
3ammucy, HaBYaJIbHO-KOMIT IOTEPHUX IICHTPIB — 11€ HOBUU IMITYJIBC 10 TOJOJNaHHS iH(OpMaIliitHOT
3aMKHYTOCTI JII0/Iel 3 00MEKEHUMH MOKIJIMBOCTSIMH, 1X camopeatizallii Ta coriaibHoOi iHTerparii.

[I{o0 TMepCHeKTHB BIPOBA/HKCHHS CYYaCHHX JUCTAHI[IHHUX TEXHOJOTIH HaBUaHHS IS
moAed 3 BagamMu 30py Ta (QOpMYBaHHS BIANOBIAHMX 1H(OPMALIHHUX pecypciB, TO BapTo
BII3HAYUTH aKTYaJbHICTh CTBOPEHHS CIICHIaIi30BAaHOTO MPOQIILHOTO OCBITHBOIO BEO-TIOpPTAIY.
Ile#i mopran MICTUTHME OCHOBHI MaTepianu IS HaBYAHHS HE3PSYUX KOPUCTYBAUiB, 30KpeMa y
chepi inpopmariiinux TtexHosoriii (IT). OcCHOBHHIA aKIEHT HamMH pPOOMTHCS Ha CTBOPCHHI
iHpopmaniiiHoi 6a3u aynmio-mMaTepialiB Ta HABYAIbHO-METOJUYHUX 3ac00IB JJIS JUCTAHLIHHOTO
HaBYaHHS HE3PSYMUX KOPUCTYBAUiB, IIKOJISAPIB Ta CTYACHTIB. [IpOEKT peai3oByeThCs 3a MiATPUMKHU
[IBeacbkoro iHcTUTYTY cmiBpoOiTHHITBa (M. CrokromeM) KosektuBamu Caedi-Akagemii
(M. Xamapanna) Ta JIbBIBCBKOTO HaBYaIbHO-BUXOBHOT'O KOMILIEKCY ,,IIIkona-rimuaasis ,,CuxiBcbka”.
B pamkax mpoekTy MpoBe[CHI TPEHIHTH IO HABUAHHIO HE3PSYMX JIIOJEH OCHOBaM pPOOOTH 3
KOMIT' FOTEpOM Ta OBOJIOJIHHA HHMH OCHOBHMX TEXHIK poOotu B Internet-cepemonumii.
[TpomoBKyeTbcss aKkTUBHA poOoTa MO (GOPMYBAaHHIO KOHTEHTY OCBITHHOTO BeO-TOpTanmy s
HEe3pSAYMX JIIOJIEH, SIKi B TUCTAHIIIHOMY peXuMi Maid O 3MOry MOrIMONIOBaTH CBOi mpodeciiiHi
3HaHHS Ta BMIHHS 1 OJEpXKyBaTH OCBiTYy Oomail mepmmx KBamiikamiifHUX piBHIB B Tamy3i
iH(opMaIiiHUX TEXHOJIOTIH.
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IHhbopmaUinHi TexHoNoOTril B OCBITI

VJIK 004.056: 378.4

IIUTAHHSA IHOOPMALIHHOI FE3IIEKH XEPCOHCHKOI'O
AEP/KABHOI'O YHIBEPCHTETA

Ma3syp A.B., Cserianos L.JL.
XepcoHChbKM 1ep;KaBHUH YHiBEepCHUTET

YV oaniti cmammi asmopu euceimuioiomes 3a2anvbHi npodremu iHGopmayiunoi 6Ge3nexu
cyuacHoi  opeauizayii  ma  aHanizyiomv  aKmMydibHi  NUMAHHA — KOMN tomepHoi  Oe3neku )y
Xepconcvkomy oeporcagnomy yrieepcumemi.

Knrouoei cnosa: besnexa, inghopmayitinuii, komn romep.

Po3BuTok Mmepexi I[HTEpHET NPUBOAUTH 1O YCBIJIOMJIEHHS HEOOXITHOCTI PO3MIMPEHHS
OpraHi3aIfisiMi CBOIX BIIACHUX MEPEX Ta CTBOPCHHIO THYUYKOI 1HPPACTPYKTYpH, aJKe 1e AoIoMarae
3alliKaBUTH OLIbIIY KUIBKICTh KJIIEHTIB, 3HAYHA YACTHHA SKUX MPH MPABHWIBHOMY MIAXOAl MOTIM
MOJKE€ TIEPETBOPHUTHCS 13 TIOTEHITIATPHUX Ha JIMCHUX. [3 Ii€t0 METOI0 OpraHi3ailii, a OCBITHI 3aKJIaIu
TYT HE € BUKIIOYEHHSM, 3MYILEH] BIAKPUBATU OCTYN JO BIACHUX 1H(OpPMAIIHUX pecypciB, IO
HEMUHYYE TPHU3BOJUTH JO 3pPOCTaHHS 3arpo3d MPOpHUBY Oap’epy iH(OPMAIIIHHO-TEXHIYHOTO
3aXMCTy 13 CTOPOHM 3JI0BMHCHUKIB. KpiM TOro, y Oyab-sIKOMYy BEJIMKOMY 3aKJaji, 0 YUcia SIKUX
MOJKHA BiTHECTH 1 XEePCOHCHKHUI Iep>KaBHUH YHIBEPCUTET, ICHYE pO3TralyKeHa BHYTPIIIHS cHCTEMa
oOMiHy Ta OOpOOKM JAaHHMX y TOMY YHM IHIIOMY BUIJISJI, SIKa y HAlll 4ac Ma€ BUIJIS €IMHOTO
KOMIT' IOTEPHOTO KOMIUIEKCYy. JlomaTkoBa CKJIQmHICTh Ui MIiATPUMAHHS HEOOXiTHOTO piBHSA
iH(popMaliiiHOT 6e3meKu 00yMOBIIOETHCS y TaKUX 3aKiajaX, sK MPaBUIIO, TUM, IO Pi3HI YaCTUHU
TaKOl CHCTEMi CTBOPIOIOTHCS y PI3HMU 4ac i3 pi3HUMH BUMOTaMH, a Yy SKHIWCh MOMEHT POOHUTBHCS
cnpoba iXx 00’€iAHaTH, L0 MPU3BOJUTH JIO TOrO, LI0 HE BCl KOMIIOHEHTH CHCTEMH OyayTb
BIJIMIOBIaTH BUMOTraM O€3MeKu. 3BUYANWHO, SIKIIO OpraHi3allis CTBOPIOETHCS 13 CaMOTr0 MOYATKy i3
BUKOPHUCTaHHSAM IPAaBWJIBHOTO IUIAaHYBAaHHS O€3IEKH, HAIUIIOEThCS HA IOCTIHHE MPOBEICHHS
BIJIMOBITHUX 3aXO/(iB, KOJIM SIK KEPIBHUIITBO, TAK 1 OKPEM1 WICHH OpraHi3ailii yCBiJOMIIIOIOTh, YOMY
11e BaXXIIMBO, TO, 3BUYAIHO, Y HET BUHHUKHE MiHIMYM BiMOBITHUX POOIIEM.

Ane, sIK TpaBWJIO, OpraHizailisi CTBOPIOETHCS HE 3apagu TOro, 100 BUKOHYBAaTHU IpaBUia
0e3neku, a A TOro, o0 BUKOHYBAaTH CBOi Oi3Hec-3aBIaHHA. ToMy 4acTo MUTaHHS Mpo Oe3meKy
MIOCTAE JIUIIE TOA1, KOJM BOHA Yy MEPIIUIl pa3 CTHKAETHCS 13 CEPHO3HUMHU MPOOIeMaMy, TAKUMH, 5K
BTpaTa KPUTHYHO BAXIUBUX JaHUX, «EMiJeMis» KOMIT'IOTEpHUX BIPYCiB, KpajaiXkKa Ba)KIHBOT
1H(popMallii 3TOBMUCHUKAMH TOIIO.

OTxe, MeTa HalIoOi CTAaTTi — Le, MOo-Mepile, 3pOOUTH Tak, 00 YUTaul 3aMHUCIWINCH HAJ|
BaXUJIMBICTIO 1H(OpMaliifHOi 0e3MeKku A0 TOro, Ik BUHUKHE OJHA 13 BHILE3raJaHUX CUTYalli, Ta,
HO-ApyTe, OTJIIHYTH Ti €JeMEHTH Oe3eKH, sKi Ha JaHUH MOMEHT icHyoTh Y X/1Y, Ta po3’scHuTn
0CO0JIMBOCTI iX (PYHKI[IOHYBaHHS.

CriouaTKy 3p0OMMO KOPOTKHMH OTJIA] «i1€aIbHOD» CUCTEMH 1H(POpMaLiiHOT Oe3neKH.

Cnig ckazaru, 1m0 yci HW)KYEHABEACHI IpaBHia Ta NPUHUUON Oyiau CTBOpEHI HE B
pe3yabTaTi abCTpaKTHUX MIpKyBaHb, a Yy pe3yJbTaTi aHami3y (YHKIIOHYBaHHS Pi3HOMAaHITHHX
oprasizariiii Ta THX BUKJIHKIB, 13 IKHMH 1M JIOBOJMJIOCS CTUKATHUCH.

OTxe, Oyap-sika opraHizallisi IOBUHHA MaTH IIOHAWMEHIIIe HACTYIIHI IpaBUIa:

- IlpaBuna ynpaBiiHHS JOCTYIIOM:

- YIpaBJIiHHS PEECTPALI€IO Ta TOCTYIIOM
- mudpyBaHHI
- iH(pacTpyKTypa BIIKPUTOTO KJIIOYa.
- IlpaBuia 30BHIIIHBOTO AOCTYITY
- Oesneka [HTepHer
- JIOCTYIH JI0 BIpTyaJIbHOI IPUBATHOI MEPEXki
- Web Ta Internet
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- @JIEKTPOHHA IIOIITA.
- Kopucrysaudi Ta npaBuia ¢i3sH4HOTO 3aXHCTY:
- HaJiiiHa poboTa
- apxiTEeKTypa MEpexi Ta aapecarlis
- (i3MUHMIA 3aXUCT.
Tenep po3rasHeMO JeTalbHINIE Il MYHKTH 1 TOAMBUMOCS, SK BOHHM pealli3oBaHl y
XepCOHCHKOMY JepKaBHOMY YHIBEPCUTETI.
Bynp-ski 3ax01u 1o moOyayBaHHIO CUCTEMU 1H(MOpMaIliiHOT Oe31eKH MOBUHHI MTOYHMHATHCS
13 BH3HAUEHHS 3araJibHOT TOJITHKU O€3MeKH, SKOi MOTIM OyayTh IOTPUMYBATHCS YCI HYICHU
BHPOOHUYOIO TPOIECY — SK KEPIBHUIITBO, TaK 1 OKpeMi MpariBHUKH opranizaiii. [linrpumka
KEpIBHHUIITBA Tpa€ 3HAYHY POJIb, OCKIIBKU Oe3 Hel 1 MOoJNiTHKA He OyTH crpuiiMaTHCSA CEpHO3HO 1
BTUICHHS 11 y )KUTTS Oy/ae mpuUpedeHe Ha HEBJady i3 caMoro moyartky. | xoua miaxim, mpu sSKOMy
KEpIBHUIITBO BHM3HAUa€, IO KOXXEH BiJTENep MOBHHEH HECTH BIANOBiAIbHICTH 3a Oe3neky Ha
BJIACHIN IUISHIN poOOTH, OyJie CIIpallbOBYBATH SIKUHMCH Yac, 11€ BPELITi-PEIIT MPHU3BE/IE 0 TOTrO, 10
PO3BUTOK YCTaHOBU Oyne CTpUMYBAaTHUCA. AJDKE 32 YMOBU BHKOPUCTAHHS PI3HUMH BiJlIUIaMU
PI3HUX cTaHAApTIB iX B3aeMojis Oyne mpoOiemMaTuyHOw. A poboTa 3a €IMHHUMHU CTaHIAPTAMHU
0e3meKkn NPU3BOAMTH JO TOTO, IO OKpPEeMi CTPYKTYpHI MiAPO3IUIM OpraHizamii MOYMHAIOTh
npamoBaTi Oinbin 3maromkeno. Y XJIY 3ampoBamkeni «lIpaBuna ekcrutyaramii iHopmamiiHux
CHCTEM YHIBEPCUTETY», SIKI € 3araJlbHUM JIOKyMEHTOM, 1[0 Bu3Hauae momrtuky XY y cdepi
iH(popMariiiHoT Oe3neku. Y NaHOMY JOKYMEHTI IpPEICTaBJICHI 3arajibHi MpaBuja XepCOHCHKOTO
JICPKABHOTO YHIBEPCUTETY, IO PEryJIIOTh poOOTy 3 i1HPOpMAIiHHUMH CUCTEeMaMH (HAJaHHS
noctymy, 30epexkeHHs W OOMiH i1H(OpPMAIEIO, KOHTPOIb 1 PO3KPUTTA PI3HUX EIEKTPOHHUX
MOBIIOMJICHb, BKJIFOYAIOYM OTPHUMAaHi 1 BiAmpaBieHi crmiBpoOiTHHKamMHu YHiBepcuteTy). KoxHa 3
iHOpMaLlIHHUX CHUCTEM MOXXE€ MaTH JOJATKOBI MpaBuja eKCIUTyaTalii, BH3HA4YE€HI B 1HIIHUX
nokyMmeHTax. [IpaBuna ekcruryarariii iHpOpMAIITHIX CHCTEM OOOB'S3KOBI ISl BCIX KOPHCTYBadiB
KOMIT'FOTEPHUX 1 MEpPEKHHUX CHUCTEM YHIBEPCHUTETY, BKIIIOUAIOUYU CIIBPOOITHHUKIB, MPOPECOPCHKO-
BHUKJIAJAIIbKUHN 1 JIONOMDKHUHN IMEPCOHAN, a TAKOXK 1HIIMX 0Ci0, Mo Tak abo iHAKIIEe eKCILTyaTyYIOTh
iH(popMaliiiHi cucteMu YHiBepcuteTy. [ crniBpoOITHUKIB YHIBEPCUTETY, SKUM HaJaHUN TOCTYI
10 1HGOPMAIIITHUX CUCTEM, JJaH1 ITpaBujIa CTAIOTh YaCTHHOO IXHIX (PYHKITIOHAIBHUX 00OB'SI3KIB.
KepyBanHs 3aco0amMM eNeKTPOHHMX KOMYHIKaliii 1 iH(OpMAIiifHUX CHCTEM OYOJIOE
MPOpPEKTOp 10 1HGOPMAIIHHUM TEXHOJIOT1SIM, MIKHAPOIHUM 3B'SI3KaM 1 COIIaJIbHO-EKOHOMIYHUM
nuTaHHAM. KpiM Toro, Mixk KiJlbkoMa BiJJIiJaMH YHIBEPCHUTETY PO3MOAUIEHO BiIMOBIANBHICTh 32
neBHi cepu Oesnexu. LleHTp KOMIT'IOTEpHUX TEXHOJIOTIM BIAMOBIAA€ 3a amapaTHe 3a0e3leueHHs
CepBEpHOI YAaCTUHHU YHIBEpCUTETY 1 MNporpamMHe 3a0e3NeueHHs BCi€l KOMIT'FOTEpHOi TEeXHIKH,
MPUKAHATOI IO aKTy BBEJEHHS B €KCIUTyaTamito. ExcruryarariiiHo-TeXHIYHUN BiAIIT KOMI'TOTEPHOT
TeXHIKM 1 3BI3Ky BIANOBiJa€e 3a amapaTHe 1 nporpaMHe 3a0e3MeueHHs] BCIX HaBYaJIbHHUX
KOMIT'IOTEPHHX ayIUTOPii Ta 3a amapaTHe 3a0e3MeUeHHs] KOMITIOTEPHOT TEXHIKH aIMiHICTpaTHBHOT
Mepexi.
®i3nyHa Oe3neka — 1€ Nepinii enenoH iHpopMaliitHoro 3axucty 0ynb-akoi yctanoBu. [1o-
nepiie, KJIo4oBe 00JaJHaHHs MOBMHHE OyTH 3MOHTOBaHe y creuiajgbHOMYy npuminieHHi. ¥ XY
TakMM NPUMILIEHHSIM € CepBepHa, sfKa oOJaJHaHa CHUCTEMOIO KOHJIMIIIFOBAaHHS TIOBITPS, SKa
HOIATPUMYE TOCTIHHY TeMIepaTypy ycepeluHi NpUMIIIeHHS, sKa HeoOXiaHa Uisi MpPaBUIBHOT
poOoTH yCcTaTKyBaHHs. VY 14eail JABepl MaiOTh OYTH BOTHETPUBKMMHU Ta Te€PMETUYHHMH, IO
npu3Bene 10 MiHIMi3alil BTpaT y BUIAJKy BUHHUKHEHHS IOKEXi, Ta HE MOBHHHI OyTH HOCTIHHO
BigkpuTuMu. [lo-nmpyre, JOCTYN 10 TAKMX MPUMIIIEHb TOBHHEH MAaTH JAOCTYII JIUIIE aBTOPU30BAHUN
nepcoHal (y HalloMy BUIAIKY — CHCTEMHUH aJMiHICTpaTOp). Y BEIMKUX YCTAHOBAX 13 II€10 METOIO
BUKOPHUCTOBYIOTHCSl CHEIiaIbHI 3aCO0M MO YNPaBIIHHIO JOCTYIIOM — MEpPENnyCcTKH, B TOMY YHCII
eJIEKTPOHHI, peecTpallisi 0ci0, 0 MpaloTh abo BiBIAYIOTH ycTaHOBY. [lo-TpeTe, moBuHHI OyTH
MJaHW pearyBaHHs Ha HernepeabaueHi 0oOCTaBUHU (HE JWINE IUIAHW €BaKyalli TepcoHaly Ha
BUMA/I0K BUHUKHEHHS IOKEeX1), HAa BIJHOBIEHHs MicCis aBapii TOml0. YcTaHOBa MOBHHHA MaTu
CUCTEMY OINOBIIIEHHS NMPO BUHUKIY HeOe3neky. KpiM Toro, moBHHEH MPOBOAUTHCS NEPIOAUYHUIN
KOHTPOJIb CTaHy Ta KOH}irypauii iHpopmaniiHoi Mepexi.
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MutaHHA iHdopmauinHoi 6e3nekn XepcoHcbkoro [epxaBHOro YHiBepcuteTta

Hactynuwuii kpok — 3a0e3neueHHs 6e3neku Mepexi. OCHOBHUI METOJ] TYT — BUKOPUCTaHHS
aBTeHTU(]IKaIi, KOIU 0coba OTpUMY€E AOCTyNn a0 iH(MOpPMAIIHHUX pecypciB Ha MiACTaBl THX
MOBHOB&)XEHb, fAKi iX HanmaHi. Poborta B nokampHill Mepexi XY perymoerscs «llpaBunamu
eKcruTyaTarii 1HGOpMaIiiHUX CHUCTEM YHIBEPCUTETY». TaK, BOHU, HANPHKIAJA, BU3HAYAIOTH, IO
YCTaHOBKA il HACTPOIOBAHHS MEPEKHHUX KOMIIOHEHTIB ONEpaIliifHOT CUCTEMH, a TaKOX PEeCTparlis
KOMITFOTEPA B MEPEK] YHIBEPCUTETY BUKOHYETHCS TUIHKHU CITIBPOOITHUKAMHM IIEHTPA KOMITFOTEPHUX
TEXHOJIOTIH; M0 KOpUCTyBauaM 3a00pOHEHO 3MIHIOBAaTH HACTPOIOBAHHS MEPEKHHX KOMIIOHCHTIB
OTepamiifHol CUCTEMU; IO TOJOBHUW aJMIHICTPATOP CHUCTEMH MOXKE BIAMOBUTH B IIIKIIOYCHHI
KoMmm'rorepa 10 iH(oOpMaIiiiHOI Mepexi yHIBEpCHTETy, SKIIO0 MpOorpamMHi W  TEeXHIYHI
XapaKTePUCTUKH JJAHOI'0 KOMIT'FoTepa abo MPUCTPOIO HE BIANOBIAAI0OTH BUMOTraM 3arajbHoi Oe3neku
iHpopManiiiHoi Mepexi yHIBEpCUTETY; IO KOPUCTYyBadi HE IOBHMHHI MEPEHIKOHKAaTH poOoTi
ClleHapiiB, BUKOHYBAaHHMX Ha IXHIX KOMIT'IOTEpax TMpU peecTparii y Mepexi YHIBEPCUTETY.
KopucryBauy abo BigmuTy mMoxke OyTH HajaHa Tamka Ha cepBepi Jis 30epekeHHs ocoOucToi i
ciyx00Boi iHpopmMarii. [Hdopmaris YHIBEpCUTETY € HOTo BIACHICTIO 1 HE MIOBUHHA TMEpPEIaBaTUCS
CTOPOHHIM oco0aM. Y pa3i moTpedu Ui BUKOHAHHS CBOIX BHPOOHHYHMX 3a/1a4 KOPHCTYBAad MOXKE
KOMioBaTH 110 1HQopmalio, mnepenaBaTd L0 iHGOPMALl0 MOXKHA TIIBKU BIAMOBITHOMY
MEPCOHATY.

Jns ynpaBmiHHsS AocTynmy 10 Mepexi XY BHKOPHUCTOBYIOTBCS TEXHOJOTIT JOCTYIy
Microsoft, BOynoBani y BianoBigHi nponyktd. [IpaBa mocTyny BH3HAYaIOThCS HPU PEECTpAIlil
KOPUCTYBayiB BIAMOBIAHO A0 icHYrOUMX npaBui. Y X/IY Takox NpOBOAUTHCS PO3’SICHEHHS TOrO,
70 AKHX came iH(pOpMalmiiHUX pecypciB i Ha SKUX yMOBaX HaJae€Thecs AOCTym. Lle HeoOXigHO He
JIUIIE JUIsl OpraHizalii JOCTyIy A0 HUX KOPUCTYBaYiB, alle i JJis 3aXUCTY MepCcoHalbHOT iHpopMartii
PO TMPAaIiBHUKIB, SKa 3aXUIIEHA 3aKOHOIABCTBOM YKpaiHu. OTOX, NOTpiOHI MpaBuiia Ta CUCTEMA,
0 YCTAaHOBJIIOE TOPSAOK JAOCTymy 1o Takoi iHdopmamii. Y XJY Taki pecypcu MICTUTH
Iadopmariiino-ananituuna cucrtema (IAC) — mporpama, oo J03BOJISIE BECTH OOJIK HpaIliBHUKIB
(ampeca, xBamidikailis, mocaaa, BIAMYCTKH, 3apoOiTHA IUIATHS, IMIMHUTAJIbHI JHCTHU, PEECTpaIlis,
MUTBTH, TPUBATICTh BHKOHAHHS POOOYMX 3aBJaHb) 1 CTYACHTIB (BCTYII, CIEHiaNbHICTh, BHITYCK,
pPO3MOJIi, aKaJeMiyHl BIAMYCTKH, HaKa3u), OyXralTepchbKuil 00K, KOHTPOJb 3a MaTepialbHUMHU
HIHHOCTSIMU. JIOCTYII 710 HEl PEery0€eThCs BIAIOBIIHUMHU ITPaBUIJIaMHU.

VY opranizanisx, e MpauiBHUKaM J03BOJIAETbCS BUKOHYBaTH CBOi OOOB’S3KH, HeE
3HAXOJAYUCh MPU IIbOMY Oe3MocepeHb0 Ha poOOYMX MICLSAX, TAKOK IMOBHHHI ICHYBaTH IpaBHJIa
JOCTYITY A0 JIOKadbHOI Mepesxki 3a qornomoror VPN.

Internet y namr yac — nmoTyxHii poboumii 3aci0, IKUH y TOM e yac MoxKe OyTH JIKEepeaoM
Oaratbox mpoOseM, MOB’s3aHUX 13 1HQOpMaLiifHOIO Oe3MeKo, TOMY BIANOBIIHI MpaBHia CHiJ
po3pobnaTH ocoOnuBo perenbHo. Y XY mi nurtanHs perymoroTh «lIpaBuna excrutyaramii
iHpOpMaLIHHUX CUCTEM YHIBEPCUTETY». Y HUX BU3HAYEHO, 110 YHIBEPCUTET CTBOPIOE i MIATPUMYE
iH(pacTpyKTypy, L0 3a0e3neuye OOCTYN KopucTyBauiB B Internet, mepeniueni amapaTHi Ta
IPOrpaMHi BUMOTH JI0O KOMIT FOTEpPIB, IKUM MOKe OyTH HaJaHWH TaKUi JOCTYII, Ta MICTATHCS JEsKi
cnenudiuHi BUMOrH. Tak, HanpuKIaJd, KOpHUCTyBauaM 3a00pOHEHO 3MIHIOBAaTH HACTPOIOBAHHS
HiAKITIOYeHHs, Oe3MeKH 1 BHUKOPHUCTOBYBAaHMX IHporpaMm Opay3epa 0e3 J03BOJIy KEpiBHHUIITBA
VuiBepcurery. Ilinkmouenns YHiBepcuteTy 10 Internet mOBUHHO BUKOPHUCTOBYBATHUCS JIMIIE IS
BUpOOHMUMX nijeil. Yac poctymy cniBpoOITHHUKIB B Internet BU3HA4YaeThCs periiaMeHTOM poOOTH
VuiBepcurery. KopuctyBaui He TmOBMHHI TmepenaBatu 1o Internet HisKy iH(popMaliio,
PO3TOJIONIEHHS SIKOI MOYKE HAaHEeCTH LIKOAy iM ocobucto abo YHiBepcurery. KopucryBaui, sskum
HaJaHe TMpaBO 3aBaHTAXyBaTH NporpamHe 3a0e3medeHHs 3 Internet, MOBHMHHI pPOOWUTH 1€ HaA
cHcTeMax, 3aXHUIIEHUX MOCTIHHO OOHOBIIOBAHMM AHTUBIPYCHMM HPOTPAMHUM 3a0€3MEeUYEHH SIM.
AHTHUBIpyCHE TMporpaMHe 3a0e3Me4YeHHs IOBHHHE 3HAaXOJUTHCh B poOOYOMY CTaHi, KOJHU
3aBaHTa)KEHE 330BHI IIPOrpaMHe 3a0e3MeueHHs 3aIyCKaeThCsl Ha KOMI'IOTepi KOPUCTYBaya.

KpiM BuImieHaBeleHUX, MOBHHHI TAaKOX ICHYBaTH IpaBHJia €JIEKTPOHHOI TOPriBii (Croau
BIJTHOCSITHCSI MpaBMIIa 30epiraHHs JaHUX, 3aXUCT MEepecUIaHHs JaHUX Ta METOJIU 00pOoOKH 3aKasiB),
SKIIO OpraHi3ailis BHKOPUCTOBYE 1i y cBoix Oi3Hec-mpouecax. Ha nanuit moment X[V He
BUKOPHCTOBYE TaKi MOXJIUBOCTI.
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OpHuM 13 HAWOUIBII MOLMIMPEHUX 3acO0iB CIIJIKYBAHHS 3aJMIIAE€THCS EJICKTPOHHA MOIITA,
sIKa JI03BOJISIE TIEPECUIIATH TTOBIIOMIICHHS Maixke OnrckaBuyHO. X/Y Mae BracHOpydY po3poOiieHi
npaBuja, [0 PErJaMeHTYIOTh poOOTYy i3 ENEeKTPOHHOK0 TIIOMITOI0 Ta CIY)KOaMH MHTTEBHX
MOBIJIOMJICHb. Y HHMX BU3HAYEHO, IO YHIBEPCUTET CTBOPIOE, KEPYE M MiATpUMYye iHOPACTPYKTYpY,
mo 3abe3neyye JTOCTaBKy €NEKTPOHHOI MOIITH ¥ iHIIMX MOBITOMJICHb KOPHUCTyBadaM ycepenuHi
VYHiBepcutery ¥ 1HmMUAM ocobam uepe3 Internet. J[ns kopucTyBauiB, SKHUM HaJlaHEe IIPABO
BUKOPUCTAHHS €JIEKTPOHHOI IOINTH, HA CEpBEPi CTBOPIOETHCS IOINTOBA CKpUHBbKA. KopucryBaui
IOBMHHI YITKO PO3YMITH, IO HaJaHa iM Yy KOPUCTYBaHHsS €JEKTPOHHA aJpeca € BIACHICTIO
VYuiBepcutery 1 ii pyHKIIOHYBaHHS MOXe OyTH NMpUIHHEHE B OyIb-IKUH MOMEHT 0e3 MOTOKEHHS
3 KopHucTyBaueM. J[Is AOCTymy O pecypciB €JIEKTPOHHOI MOIUTH MOBHHHA BUKOPUCTOBYBATHUCS
nporpama MS Outlook, HacTpoeHa Ha KOPIOPATUBHUN PeKUM poOOTH 3 momTor. KopucryBauam
3a00pOHEHO CaMOCTIHHO 3MIHIOBAaTH HACTPOIOBAHHS MporpaMud 03 J03BOJy KEpIBHHUIITBA
VuiBepcutery. KopucryBaui MOBHHHI pEryJsipHO TEpeBIpsATH 1 HEraHO BIiANOBiAaTH Ha
aJpecoBaHy iM CIIy>)kOOBY €JIEKTpOHHY KopecroHaeH 10, CekpeTHa uyn KoHpiaeHIiiiHA iHpopMalis
MOJKE BIANPABISATUCS TUTBKUM KOPUCTYBadaM, 110 Ma€ JOCTYH JI0 JIokaibHOI Mepexi. Kopucrysaui
HE MOBUHHI MIJNHCYBaTUCA Ha CIIMCKU PO3CHJIAHHS, 110 HE MalOTh 0€3M0CepeHbOI0 BiHOIIEHHS
10 IisUIBHOCTI YHIBEpCHUTETY, OCKUJIBKM OJEp)KaHHS ¥ Iepeajpecariss TakuX IOBIJOMIICHb
IPUBOANUTH JO 3HAYHOIO 3aBaHTAXXEHHS BHYTPIIIHBOIO IOIITOBOrO cepBepa. Kopucrysaui
€JIEKTPOHHOI MOMTH ¥ CIyk0 MHUTTEBUX IMOBIIOMIICHb NMOBHHHI JOTPUMYBATH 3arajbHi MpaBHIIa
€THUKETY.

Crnin ckazaru, mo XY mae Brnacamii WEB-caiit, sikuii Hamae IocTynm A0 akTyalbHOT
iH(popMallii, 10 CTOCYEThCS yCiX MOro MiAPO3AUTIB, KOXKEH 13 SIKUX MOXE pelaryBaTH CBOIO
cropiaky. Pobota i3 manum pecypcom pernamentyerscsi «llomoxkenHsm mpo Web-moprain
XepCOHCHKOTO JIEP)KaBHOTO YHIBEPCUTETY», y SIKHUX, 30Kpema, HWAeTbcs mpo Te, mo cat XY
3abe3neuye odimiiiHe noganHsa iHGOpMaLii mpo yHiBepcuTeT y Mepexi Intepuer. KopucryBauem
caiity moxe Oyrtu Oyab-ska oco0a, sfKa Mae TEXHIYHI MOXJIHMBOCTI BUXOAYy B IHTepHeT.
Iadopmariiiine HamOBHEHHS Ta aKTyali3alis CalTy 3AIACHIOETbCS CHUIBHUMH 3YCHJUISIMH
peKTopaTy, IHCTUTYTIB, (QaKyIbTeTiB, Kadeap, CTPYKTYPHHUX MiAPO3IALTIB, @ TaKOXK I'POMAJChKUX
oprasizaniii yHiBepcurery. llo kokHOMY po3niny caity (Bungy iHGOpMaLiiHOTO pecypcy)
BHU3HAUAIOTHCA MIAPO3auIH (IocaaoBi 0codu), BIAMOBINANbHI 3a AOOIpKY W HaJaHHS BiAMOBIIHOI
iH(popMmarii. 3a 3MicT onMyOJIKOBaHUX MaTrepialliB BIIMOBIAAIBHICT HECE Ta CTPYKTYPHA OJMHHULIA,
gKka iX myoOmikye. JlocTyn i caMOCTIHHOTO pO3MIIIEHHS MaTepialiB HiApO3JijaMHU HaJaeTbCs
aJIMIHICTpATOPOM  TICJsSL  y3TOMKEHHS 3 TPOPEKTOPOM 3 HAYKOBO-TIEJAroriuHoi poOoTH,
iH(pOpMaLIHHUX TEXHOJOT1H, MI>KHAPOTHUX 3B’SI3KiB (MTOJIaHHS 3aBKH).

Hactynuuii kpok — anTtuBipycHa Oe3neka. Ha »xanb, y Hall yac HOB1 BIpYCH, «TPOSHU» Ta
HIKIAJTMBI TIPOTpaMu 3’ ABISIOTHCS Maike KOXKEH TWXKACHb. BOHM MOXYTb MpPHU3BECTH SK [0
HE3HAaYHUX Mpo0JieM, TakK 1 10 MPU3YIHUHEHHs poOOTH yCiel Mepexi, 110 € HenpunyctuMuM. B XY
aHTHUBIpycHa Oe3neka Bu3HadaeTbcsl «[IpaBuimamu ekcrutyaramii  iHopMamiiiHuX cucreMm
yHiBepcuTeTy» Ta HakazoM «lIpo mocusieHHs BHYTpIIIHBOI AHTUBIPYCHOI O€3MEeKH Yy Mepexi
yHiBepcuteTy». Lli mpaBuia BU3HAUaOTh, 1110 KOPUCTYBaYl BiANOBIAAIOTh 32 BiJICYTHICTh BipycCiB Ha
3aKpIIUIEHUX 32 HUMHU KOMI'IOTepax. SIKII0 KOpHuCcTyBauy YHIBEPCUTETOM HajJaHi aHTHBIPYCHI
3aco0u, BiH 3000B'sI3aHUN TPOBOJIUTH aHTUBIPYCHY MEPEBIPKY yciel BXiHOT 1 BUX1AHOT iH(opMaIii.
KopucryBauam 3a00pOHEHO HAaBMHCHO CTBOPIOBaTH, BHKOHYBaTH, MOLIMpIOBaTH  abo
BCTAaHOBJIIOBAaTH KOMIT'IOTEPHI TMpPOTpaMu, $AKi MOXYTh CaMOBIITBOPIOBATHUCS, BHUKJIHMKATU
VIIKO/DKEHHSI YU YCKJIAJHIOBATH POOOTY ONMEpaTUBHOI MaM'siTi, MPUCTPOIB, MIO 3alam'siTOBYIOTh,
onepauiiHUX cucreM a0o IHIIOro mporpaMHoro 3abe3neueHHs. KopuctyBadi He NOBHHHI
3amyckaTtd abo BiIKpuBaTH Oynp-sik ¢ainm (y Tomy umcai Qaitnu noxkymentis MS Word, MS
Excel), mpukpirieHi 1O MOBiIOMJIEHb €IEKTPOHHOI MOIITH, MONEPEAHbO HE NMEpeBIpUBIIM iX 3a
JIOTIOMOT'OF0 aHTHBIPYCHOT'O TIporpamMHoro 3abe3nedeHHs. [Iporpamue 3a0e3nedenHs i iHII (aitnm
HE MOXKHA 3aBaHTaXXyBaTH a00 BCTAHOBIIOBAaTH Ha KOMI'IOTEPH YHIBEPCUTETY, MOKH BOHH HeE
OyAyTh HIepeBipeHi aHTUBIPYCHUM MPOTrPaMHUM 3a0€3MeUeHHSIM.
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MutaHHA iHdopmauinHoi 6e3nekn XepcoHcbkoro [epxaBHOro YHiBepcuteTta

VY ocranniii wac XY Kkymye KoMepuiiiHI aHTHBIpYCHI MpoAykTH, Taki sk KAV, sxki
3a0e3mevyroTh O€3MeKy CepBepiB Ta MEBHOI KUIBKOCTI pOOOYUX CTAHIIIH.

OpnauM 13 e(eKTUBHUX METOMAIB 3a0e3MeYCHHs MUTICHOCTI Ta HEJIOTOPKAHOCTI JNaHUX, IIO0
nepecwialoTees uepe3 Internet abo BUKOPUCTOBYIOTBbCS [uid poOoTH, € mudpysanHsa. Y XY
KOPHCTYBadi MalOTh NPaBO BUKOPUCTOBYBATH IIU(PYBaIbHE MPOrpaMHe 3a0e3NeueHHs, HalaHe iM
aJMIHICTPATOPOM CHCTEMH YW PO3pOoOJIOBavYaMH BIIMOBITHOTO IPOTrPaMHOrO 3a0e3MEYeHHS 3
METOI0 3axXHUCTy JiJoBOi KOoH(}imeHwiiHOi iHGopmanii. KopucryBadi, mo BHKOPHCTOBYIOTh
mudpyBaHHs GaiaiB ado apxXiBiB, 10 30€piraroThCs Ha KOKHOMY 3 KOMI'TOTEpiB YHIBEpCUTETY,
3000B's13aH1 MOBIIOMHUTH MPO 1€ CHUCTEMHOTO aJMiHICTpaTopa 1 NOBHHHI 3a0e3MeYnuTH HOro
MarepoBOI0 PO3JIPYKIBKOKO BCIX MapojiB ab0 KIOYiB mM(pPyBaHHI, HEOOXITHUX JUIS JOCTYIY 0
¢aitmy/apxiBy. KopucryBauaMm, 1m0 BHUKOPHUCTOBYIOTH INIHM(PYBaHHS, BapTO MPUHHITH TAKOX YCi
1HII, OmMKMCaHi B JOKYMEHTAIlli IMPOrpamMHOro 3a0e3MedeHHs MipH, HEOOXITHI I MOXKJIMBOCTI
aBapifHOrO BiJHOBJIEHHS 3ammdpoBaHoro ¢dainy/apxiBy. Yci TUCKETH, BUKOPUCTOBYBaHI JUIS
¢dbyHKIIOHYBaHHS MU(pPyBaIbHUX MpOrpaM, MOBUHHI 30epiraTucs B ceidi 1 BUMMATHCS 3BIATH
JIAIIIE TOMI, KOJIU i€ HEOOXIIHO.

Ockinpku gesiki Bigmimm XY, 3okpema, HaykoBo-mocminHuii iHCTUTYT iH(OpMaIiiHuX
TEXHOJIOTIH, 3aliMalOThCsI PO3POOKOI0 MPOrpaMHOro 3a0e3NeyeHHs, TO € MmoTpeda MaTh TEBHI
mpaBwia, ki O perymoBanu e Bua IissibHOCTI. OZHUM 13 KPOKIB Ha LbOMY ILUISIXY cCTala
niaroroBka ceprudikamnii [HcTuTyTy Ha BiamoBianicTs cranmapram [SO-9001. Ha nanuii MomMeHT
po0oTa IHCTUTYTY BENETHCS 3TIAHO 3 CUCTEMOIO SKOCTI, sika 3a0e3Meyye BUCOKY SIKICTh MPOAYKTY.
Lle mocsiraeThCsl MIISIXOM JOKYMEHTYBAaHHS MPOLECIB Ta iX B3a€MOJii; HaBYaHHSIM TEPCOHATY Ta
Ha/IaBaHHSAM PECypcCiB, 110 HEOOXIJHI JJIi HOPMAJbHOTO BHUKOHAHHS MpOIECy; IOCTIIHOro
CIIIIKYBaHHS 3a IMPOLECAMHU Ta BUKOHAHHS KOPUTYBAJIBHUX il A OTPUMaHHS 3alUIAaHOBAHUX
pe3yibTaTiB; NOCTIHHOIO MOIIYKY HUISIXIB BAOCKOHAJEHHS MIpOLIECY PO3POOKU Ta BIPOBAKECHHS
MOKpAIIaHb.

Otxe, y XY icHYIOTh M1€BHI KOMIIOHEHTH CHCTeMH iH(OpMaIliiftHOi Oe3neku, aje Ha JaHuil
MOMEHT BOHU HE MOXYTh 3a0€3II€YNTH MAaKCUMAIIbHUH PiBEHb 3aXUCTy YHIBEPCUTETY BijJ CydacHUX
BUKJIMKIB. Tak, Xo4a B YHIBEPCHUTETI BIIPOBAKEHA, HAIPUKIIAJA, PEECTpallisl KOPHCTyBauiB Ta
PO3MEXKOBYBaHHS JOCTYIy 10 1HQOpPMAIIITHUX pecypciB, ICHYIOTh IpaBUiia BUKopucTaHH1 Internet
Ta eJIEKTPOHHOI MOLITH, Pa30M 13 TUM HE MPOBOAATHCS PETYISpHI MepeBipkH KOHpirypauii Ta crany
MepeKi, HeMa€e HaJiliHOro MeXaHI3My apXiBallil Ta pe3epByBaHHS JAHUX, BIJICYTHIA CleliaJbHUN
BIJUIL, SIKMiA O 3aiiMaBCsl KOOPAMHALIIEIO0 Ta KOHTPOJIEM 3a J0JepKaHHSIM MpaBuil Oe3meKH.

Ha »xanb, oOcAr naHoi cTaTTi HE JO3BOJIAE NMPOBECTH DPETEIbHUI aHaii3 YCiX NUTaHb
iHpopManiiiHoi O6e3meku Ta iX peanizauii y XepCOHCbKOMY JIep>KaBHOMY yHiBepcuTeTi. BTim, mu
HaMarajaucsl 3poOUTH JIMIIE CTUCIMM OIJIAJ Ta MiJAKPECIUTH TI MOMEHTH, Ha SIKI CIiJ 3BEPHYTH
yBary, o0 3pooutu cucremy iHpopmaniiinoi 6e3nexu B X/1Y 6inbi eekTUBHOIO.
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EFFICIENT USE OF «SOLVING TASKS’ ENVIRONMENT)» IN DISTANCE
LEARNING SYSTEM «WEB-ALMIR» DUIRING STUDYING LINEAR
ALGEBRA

Maksimovich M.B., Kruglyk V.S.
Kherson State University

We analyzed question of linear algebra studying as one of fundamental chapter in
mathematics. We propose to study material by using “Solving tasks’ environment”.

Keywords: information and communication technology, linear algebra, «Web-Almiry,
“Environment for the solving tasks”, “Expert”.

Introduction

Global communications, allowing quickly overcome time and distance, became a new
phenomenon of nowadays’ culture.

Effective growth mechanism of quality education is the introduction of modern educational
information technologies. So, decision of modern problems of educational field’s development is
not possible without providing with computing equipment and telecommunications.

Collection of methods and hardware, used for gathering, creating, organizing, storing,
processing, transmission, presentation and using the information, provide establishing of
information and communication technologies (ICT).

Computer networks are a new stage in the development of external means of intellectual
activities, knowledge and communication. [1]

Daniel Bell, creator of post-industrial theory that characterizes information society, together
with other scientists supports the idea of creating a new society. Indeed, these terms are used almost
as synonyms: information age is treated as an expression of post-industrial society (PIC) and post-
industrialization is often described as an information society.

Problem definition

The most actual questions is using of modern information technologies in areas of mental
activity, what are most difficult to understanding, when the difficulty of training is depended on
much work. [4]

Mobility of computer and communication technologies led to the Internet implementation
into the educational process, which is primarily very optimal and leads to the efficiency of
education.

Distance learning (DL) is one of the main ways of informatization of education. Distance
technology can be examined as a natural stage of evolution of traditional systems of education:
from the board with chalk to electronic and computer training systems, from books to electronic
libraries, from the usual audience to a virtual audience.

One of the advantages in the automated process’ using is the learning individualization. It
provides the rate of filing and perception of material, which every student has separately, whereas
in the classical “lectures and group” form teacher should orient on the whole group. (Fig. 1)
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[ Studying process ]

I
v v

S o ) ) e/
b 1

— process of knowledge — provides students by
transfer is from teacher to substantial part of educational
pupil (student); material and the part of

— independent knowledge interaction with the teacher is
assimilation by student carried out by using modern
through appropriate information technology
literature

Fig. 1 Peculiarities of traditional and distance learning

Aspects of distance learning:

- avoiding psychological communicative barriers between student and teacher

- individualization of curriculum’s schedule and tempo;

- quick feedback, on-line communication

- access to e-libraries, databases;

- the most modern ICT using in the educational process

- organization of cognition process

The scientific bases of future teachers’ training are provided during studying linear algebra.

3]

This chapter of mathematics is one of the fundamental, promoting the development of
computing technique, and tools which are widely used in solving tasks of mechanics, electricity and
radio, and other fields of science and technology.

Historically, the first question of linear algebra was linear equations. Theory of equations’
systems requires tools such as the theory of matrices and determinants, and naturally led to
appearance a theory of vector spaces.

Teaching of linear algebra at HEI is based on psychological and educational theories and
requires introduction of modern ICT, which should support distance learning technology. [3]

On the basis of Kherson State University Distance learning system (DLS) «Web-Almir»
with supporting practical training of students on course of linear algebra was developed (Fig. 2).

System «Web-Almir» allows leading training and knowledge test to corporate networks and
Internet, in addition, it can be used as a tool for traditional forms of studying.

System gives possibility the user to carry on active practical activity, which is cognitive,
researchable, and use modern information technologies as the instrument of creative cognition
process.[3]

One of the components DLS «Web-Almir» is the module “Tasks’ solving environment”
(Fig. 3). Using of program environment is possible only on condition that students know algorithms
of linear algebra problems’ solving.

At each step of task’s solving the user does some converting of mathematical object:
numbers, matrixes, systems of linear equations, vector. An important feature is the way out of
"problem " when the user does not know what step should be the next. The system has subprogram
“Expert”, which follows the step of solving problems and helps. The “Expert” can step by step
demonstrate plan of tasks’ solving, starting from any moment up to the answer. When user solved a
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problem and wrote the answer, he can turn to the "Expert" to confirm the correctness of his result.

3]
/ ml-by-n1 matrix /

2

/ Certain operation over matrix /

|
| v
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Fig 2. Some operation over matrix from course of linear algebra
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Fig 3. “Tasks’ solving environment”
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The main type of user’s works is solving task of linear algebra. The process of solving task
is a sequence of steps of mathematical objects’ processing. User can focus on the algorithm for
solving particular task, all routine actions environment are performed automatically.

Let’s examine command system, which supports “Tasks’ solving environment”(Fig. 4)

It’s well known that tasks’ solution of linear algebra is related with a large number of
standard arithmetic calculations. Implementation of these calculations distracts students from
important moments of algorithms’ solving’.

Their complexity depends on many routine work and lack of time, and as a result — does not
form the necessary knowledge and skills. Using educational software component “Tasks’ solving
environment” during the practical exercises for linear algebra will enable students to grasp the
essence of investigated processes and phenomena. In addition, the environment helps teacher more
effectively control students.

As it was stated above, «Tasks’ solving environment» can be used as a method of traditional
forms of learning.

During a lecture or practical classes teacher has an opportunity to observe students, working
with the curriculum itself. You can also conduct a long and deep analysis, to observe the
development of students’ proficiency.

[ Command system ]

/ Elementary manipulations / / Operation over the matrixes /

—>| Interchange rows | | Addition matrixes |<—
—>| Interchange columns | | Multiplication matrixes |<—
Insert row | Transpose a matrix |<—

Inverse a matrix |<—

Delete row |

—>| Insert column |

—>| Delete column

Determinant of matrix |<—

—>| Multiply the column by number |

—>| Multiply the row by number |

| Characteristic polynomial |<—
| Eigen value |<—

| Jordan’s matrix |<—
| Orthogonal basis |<—

Multiply the matrix by number |<—
Fig. 4 Command system “Tasks’ solving environment”

Conclusion

Information and communication technologies, being a very promising and the best solution,
play special role in the learning process. Computer training programs allow you to individualize the
learning process, enhance motivation to learning.

Students should have informative culture and knowledge, using new information
technologies in their future professional activities. Computer using contributes to the creative
students’ activity. «Tasks’ solving environment” is a very effective method of teaching linear
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algebra course. It combines traditional techniques, allows the user to focus on the algorithm for
solving the problem, and all routine actions environment are performed automatically.

We must find ways to optimize educational process for its efficiency and quality improving,
as well as reducing of time wasting. Introduction of computer system can serve as objectives of
educational process optimization.

New forms and methods of information technology use in linear algebra studying allow
significantly reinvigorating this process, what has a positive effect on future professionals training
in general.
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IHhbopmaUinHi TexHoNoOTril B OCBITI

YK 316.64:303.6+378:004

AHKETYBAHHA B IHTEPAKTHBHOMY OCBITHBOMY CEPE/IOBHIII
AK 3ACIb ®OPMYBAHHA HOBOI'O PIBHA CBI/[OMOCTI OCOBUHCTOCTI
B YMOBAX IH®OPMATH3ALII YHIBEPCUTETChKOI OCBITH

Manrouenko 1.0O.
YopHomopcbkuii Aep:kaBHui yHiBepcuTeT iMeHi Ilerpa Moruium

B cmammi poszensnymi moxciueocmi amkemyanHms ocobucmocmi y IiHMepaKmueHoOM)
ocsimubomy cepedosuwyi Yopromopcovkozo Oepoicaenozo yHisepcumemy imerni Ilempa Moeunu,
posmiwgenoco Ha enekmponuiti naiamgpopmi MOODLE, 3 wmemorw eusnauenns cmaenenmns
ocobucmocmi 00 PpI3HUX NPOONIeMHUX CUMyayiti emuyHo20 ma eKoN02iYHO020 Xapakmepy 3
VPaxy8aHHAM KOHYenyii Cmano2o po3gumky CyCnilbCmed, Wo 00360159€ chopmysamu HO8ULL pi6eHb
ceidomMocmi I0OUHU.

Knrwowuosi cnosa: inghopmamuzayia oceimu, iHmepaxmusHe OCSIMHE cepedosulye, HOBULL
piserb c8I00MOCMI 0COOUCMOCMI.

Y psal HOPMATUBHUX JOKYMEHTIB, fIKi BHU3HAUalOTh CTPATEril0 Ta OCHOBHI HANpPSIMH
(byHKIIOHYBaHHS OCBiTH, 30Kpema B [lep:kaBHiii HalioHaNbHIN nporpami ,,Ocita” (,,Ykpaina XXI
cTomiTTs’) Ta ,,KoHIenuii HaI[iOHaJTbHOTO BUXOBAaHHSA~ 3a3HAYA€THCA, MIO YKPAaiHCBKUI Hapoz
BCTYIIUB y HOBY €IIOXY CBOTO ICTOPUYHOTO PO3BUTKY, SKa XapaKTEPHU3YEThCS IHTETPALI€I0 Ta
r7100anizaii€lo CBITOBUX COLIANbHUX, EKOHOMIUYHUX 1 KYyJIbTYpHUX IpolieciB. ToMy nepcrnekTuBu
PO3BHUTKY YKpaiHCHKOi J€p>KaBM BHMAararoTh BUIEPEKYBaJbHOTO OHOBIICHHS 3aBIaHb 1 3MICTY
BUIIOT OCBITH, 3 TUM, 1IJ00 BOHA 3MOIJIa CTaTU TiJIHUM WIEHOM €BPOIEHCHKOI OCBITHBOI CHIIBHOTH.
MonepHizaltisi BUIIOi IIKOJIM TIOBUHHA 33/I0BOJIBHUTH COIIaJIbHY MOTPeOy B SIKICHIM OCBITI, 2 TOMY
MUTaHHS BIOCKOHAJECHHSI MIATOTOBKH MaiOyTHiX (axiBuiB A0 mpodeciiiHol AismbHOCTI HaOyBae
ocobsmBoi roctpoTH [1].

ITix gyac iHTerpyBaHHs BITYM3HSIHOI OCBITM B MDXHApPOJHHM OCBITHIH MPOCTIpP Ba)IJIMBO
30epertu il HalllOHAJIBHUM XapakTep, CIPHUATH 30€pEKEHHIO KYJIbTYPHOI CHAAIIMHU, BUXOBAaHHIO
HaIlOHAJIBHOI TOpAOCTi, (POPMYBAHHIO Yy CTYJEHTIB HOBOTO PIBHS CBIZJJOMOCTI Yepe3 3alydeHHs
MOJIOJIOTO TIOKOJIIHHS 10 JOOPOUMHHOCTI Ta 00EPEKHOT0 CTaBJICHHS K JI0 cebe Tak 1 J0 1HIIHX, 0
HaBKOJIMIIHBOTO CEPEJOBUINA 3 METOI0 HOro 30epekeHHs, JOTpUMaHHs OanaHCy, piBHOBarw,
rapMOHIITHOTO PO3BUTKY CYCI1JIbCTBA.

Po3BUTOK CycHiibCcTBA 10BOJIUTD, 0 OCBITA € OJTHUM 13 BU3HAYHHUX (PaKTOPIB BH)KUBAHHS Ta
po3BUTKY mnwmBLTI3amii. [luTaHHs 11 3MICTy, SKOCTI Ta BJIOCKOHAJICHHS BXOIATH JI0 YHCIA
NepUIoYeproBUX MpooIeM JIr0ICTBA.

[IpoTe CTPIMKICTP HAayKOBOTO IOCTYILY JIIOJCTBA, MOTJIMOJIEHHS HOro MEepeTBOPIOIOYOIO
BIJIUBY Ha BCi aCMEKTH JIOJCHKOT )KUTTEAISUIBHOCTI Ta BiJIMOBIAHE PO3MIMPEHHS OCBITHIX 3aBJIaHb
CTIOHYKaJI BYCHUX IO YCBIJOMIJICHHS HEJOMIKIiB KOHIENTYaJIbHOI OCHOBH, 1[0 BU3HAYIIN Cy4acHY
OCBITHBO-TIE/IATOT1YHY AiSUTBHICTD.

[epernsig TEOPETHKO-METOIONIOTIYHAX OCHOB HaBYAIIbHO-BUXOBHOTO TIPOIIECY, SIK 3a3HAYAE
H. BonkoBa, copusB BHMHUKHEHHIO HOBHUX TMOHATh SK iHpOpMAaTu3alis CyCHiIbCTBA,
iHpopMaTH3aIlis OCBITH, iHpOpMAIliiiHA KyJIbTypa, TpaMOTHICTh [2]. AKTyanbHICTH (HOpMyBaHHS
iHpopMaiiHOi KyJIbTYpH Ta TPAMOTHOCTI CTY/ICHTIB MOB’s3aHAa TAKOX 13 PO3IIMPEHHSAM BIUIMBY Ha
MOJIO/Ib 3ac00IB MacoBOi KOMYHiKalii, 30kpeMa [HTepHeT pecypcamu. Biarak Ha chOroaHimIHii
JIeHb TI0CTa€ 3ajjaya SKHAWIIMPIIOro 3alydyeHHsSI CTYIEHTCHKOI MOJIOJI /IO BHKOPHCTAHHS IUX
pecypciB y CBOill HaBYAbHIN, TOCHITHAIIBKINA Ta HAYKOBIN JiSTTLHOCTI.

[Tpobnema iHdopMariitHOI KylIbTypu MalHOyTHBHOTrO (haxiBIs PO3IJISAAETHCS BUEHUMH B
PI3HUX acmekTax. AHali3 HayKOBOI JIiTepaTypH J103BOJISIE BUIJIUTH OCHOBHI HANpsIMU y BUBUYEHHI
iHpopmaniiiHoi KynabTypu: (popmyBaHHsA iH(opMaliiiHOi KynbTypu ocoOuctocTi (M. bam3HIOK,
A. €pmo, M. Konsana, H. Bonkosa); pons iHpOpMaIiitHOT KyIbTypHd Y PO3BUTKY CYCILIBCTBA
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(JI. CxBoprioB, A. CyxaHoB); Micie iHpOpMaLiiHO KyJAbTYpH Y 3arajbHiil KyJabTypi 0COOMCTOCTI
(M. Boxpumesa); indopmariiiina KyabTypa y HaBdaiabHOMY miporieci Bumioi mkoym (O. 'onyaposa,
M. XKannak, O. CriiBakOBChKHI ).

Indopmaru3arliis 3aranpbHOI Ta BUIIOT OCBITH B KOHTEKCTI MOCTIHAYCTPIaIbHOTO CYCIIBCTBA
nepedyBae B MOJNI JOCTiIKEHb BITYM3HAHUX HayKoBLiB, cepen Hux C. AHToHOBa, A. Bepnans,
O.T'okynsb, 1. IBacwkiB, B. Kiouko, O. Komicapos, FO.Mamb6ume, B. Muxanesuu, H. Mop3e,
B. [lexenwHa, FO. Pamcekuii, O. Yaon. [Ipobnemu cTaHOBICHHS Ta BIOCKOHAJICHHS HEOOXITHHX
pUC OCOOMCTOCTI, CIIPOMOXHOI BHPIIIYBAaTH NMUTaHHS B YMOBax rio0anbHOI iHGopmarm3alii Ta
KOMIT FOTepH3allii TOCIIDKYIOThCs 3apyoiskarumu HaykoBisivu (P. bapt, T. Bamoc, I'. Mimep) [2].

TeopeTHyHUMH OCHOBAMH JOCIIIKEHHS € KOHIIETITYaIbHI TTOJIOKEHHS TTPO PoJib 1HGOopMarii
B comianpHuX mnporecax (A. €pmos, A. CyxaHOB), ICHXOJOTO-NEJArOTiuHi 3aKOHOMIPHOCTI
€IHOCT1 CBIIOMOCTI 1 [isJIbHOCTI, moeTtamHe ¢(opMmyBaHHS po3ymoBux nid (JI. Burorcekwii,
I1. Tanenepin, O. Jleontses, C. Pybinmreiin, A. @ypMaH), TPUHIUIN CTBOPEHHS MPOrPAMHOTO
3abe3nedyeHHs HaBuanbHOTO mporecy (I'. bamr, B. besnansko, O. bonaapescrka, b. ['epuryHchkuid,
C. KynbueBuu), Teopito ¢opmyBaHHs iHPOpPMAIIHOI KyIbTypH CTYACHTIB 1 TiATOTOBKY
MeJaroriyHuX KaJpiB 1O BUKOPHCTAHHS B HABUAJIHHOMY IPOLIECI HOBITHIX TEXHOJIOTi HaBUaHHS
(O. Tokyns, M. XKammak, O. Komicapos, 0. Mambuns, H. Mop3se), Bumorum g0 Momaemi
npodecioHana B KOHTEKCTI CYy4acHOI COIIIOKYIbTYPHOI Ta 1H(OPMAIIHHO-TEXHOJIOTIYHOI CUTYyaIlli
(I. bex, M. €BTyx), Kito4oBi npodiemu iHpopmaruzamnii ocBity (B. bukos, S. BoBk, A. I'ypiii),
nutands iHpopmarusanii cycmiiberBa (B. MixaneBuu, A CyxanoB, A. VYpcyn) [2]; imei
Oe3mepepBHOi OCBITH W BHXOBaHHS JIOAWHH BHIpojoBxk ii xutTs (5. Komencekuii, B. Kpmxko,
Y. ITiur, Ix. Ckott, A. Toddaep, Tx. Dinn) [4].

Bungingroun onHy 13 MOXIMBHX TNPHYMH TOBUIBHOTO Mporpecy iH(opmaTu3armii
yHiBepcUTeTChbKO1 ocBiTH, O. MemaHiHOB 3a3Hayae, 10 LIeHd MPOIEC PO3BUBAETHCS HEIOCTATHHO
KOMIUIEKCHO Yy BIAMOBiAh Ha TIMOOKI 3MiHM, IO BiIOYBAIOTHCS Y CYCHUIBCTBI B 3B’SI3KY i3
KOMIT'IOTEPHOIO peBoittoriiero [6, c¢. 218]. 3a vac HaBYaHHsS CTyAEHTa B YHIBEPCHUTETi 00CST
iHpopMmamii y CBITI TOJBOIOETHCS, a METOAM BHKJIAJAaHHS 3MIHIOIOTHCS 3HAYHO NOBUIBHIIIE.
Pimenns uiei mpobieMu MOXKIIMBE Ha OCHOBI CIOJIYYEHHS TpaaAMLIMHUX (popMm mepenadi 3HAHb 3
METOaMH, 10 0a3yrOThCs HA CYJaCHHX KOMIT'FOTEPHHX TEXHOJIOTISX, 3aco0ax Mynbtumenia [6,
c. 218; 7] it indopmariiiHoMy 0OMiHI Yepe3 eJIeKTPOHHY MOIITY 1 Mepexy [HTepHeT.

Y wmonorpagii O. MemaniHoBa BHAUIEHI YMOBH, HEOOXiIHI A iHdopmarusanii
YHIBEPCUTETCHKOT OCBITH 1 MiABHILEHHS €()EKTUBHOCTI CUCTEMHM HaBUaHHS 3 METOIO MiArOTOBKHU
YHIBEPCUTETOM KOHKYPEHTOCIPOMOKHHUX (DaxiBLIB, 110 BOJOIIOTH Cy4yaCHUMH 1H(opMaiifHUMH
TEXHOJOTiIMU. 3a3HAa4YMMO, 3 HAIIOTO TMOIJIALY, HalOLIbIl BaroMi 3 HHX, ¢ — Oe3MepepBHICTh
KOMIT'IOTEpPHOI MIATOTOBKM 4Yepe3 MOCIIAOBHICTh AMCLUMIUIIH, LI0 BUBYAIOTHCA 32 PaxyHOK
palioHaJIbHOTO BUKOPUCTaHHA 1H(OpPMAaLiMHUX TEXHOJIOTIH; CIiJIbHA HayKOBa Mpallsd BUKJIAIadiB i
CTYJCHTIB 3a 3aBJaHHSAM K IPOMHUCIOBOCTI, TaK 1 Jjs 3a0e3neuyeHHs Oe3nmocepenHix MNoTped
YHIBEPCUTETY; 3aly4eHHs CTYAEHTIB 10 BHUKOHAHHS pOOIT 3 MaTeMaTHYHOIO MOJENIIOBAHHS
oprasizaniiHo-TearoriyHux cucrem [6, c. 220].

Ha nymky I'. CeneBko, y AaHU#M 4ac Ha MepLIUil IUIaH BUCTYNAIOTh TEHICHIIIS IHUPOKOTO
3aCTOCYBaHHs TIEPCOHAIBHUX KOMIT FOTEPIB y BUKJIJaHHI 3aralbHOOCBITHIX mpenmeriB [6, c. 218;
9], y BHKOpMCTaHHI HaBYAIPHUX 1 KOHTPOJIOIOYMX MpPOrpaM — TaK 3BaHUX MEJaroriYHUX
MpOrpaMHUX 3aco0iB — y HaB4aJibHOMY Ipolieci. HoBI MOXIMBOCTI, SIKI BUSBIIEHI B pe3yJbTarTi
aHaJIi3y MelaroriyHoi MpakTUKW BUKOPUCTAHHS MEJaroriYHUX MPOrpaMHMX 3aco0iB, J03BOJIAIOTH
3HAYHO TOJIMIIUTH HAaBYAJIHHO-BUXOBHHM mporiec. OCOOIMBO 1€ CTOCYETHCS MPEAMETIB HAYKOBO-
IPUPOJHUYOTO 1 (YyHIAMEHTAIBHOTO IMKIIIB, /€ BUBYEHHS YacCTillle MOB’s3aHe 3 MpolecaMu, SKi
XOBAaIOTBCS BiJl 0E3MOCEPEAHBOTO CIOCTEPEKECHHS 1 TOMY BaKKO CHPUHMAIOTBHCS CTYIECHTAMH.
[Tporpamue 3abe3meuyeHHsl JO3BOJISE Bi3yalli3yBaTH Taki MPOIECH, HAJAIOUM OJHOYACHO 3 LIUM
MO>KJIUBICTh 6araTopa3oBOro MOBTOPEHHSA 1 MPOCYBaHHS B HaBYaHHI 31 MIBUJKICTIO, CIIPUSTINBOIO
JUTsL KOSKHOTO B JIOCSITHEHHI PO3YMIHHS TOTO UM 1HIIOTO HaBYAIBHOTO MaTepiany [6, c. 218; 8].

BpaxoByroun BuIle3a3Ha4Y€HI CKJIAJ0BI MIATOTOBKH BHCOKOKBami(ikoBaHUX (axiBIiB B
yMoBax 1H(oOpMaru3alii yHIBEpCHUTETChKOI OCBITM Ha 0a31 YOpHOMOPCHKOrO JIep>KaBHOI'O
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yHiBepcutety imMeHi [lerpa Morumu 3 2005 poky CTBOPIOETHCS IHTEPAaKTUBHE OCBITHE CEPEOBHUIIIE
Ha 0a3i HekoMmepiliitHoi enekTporHoi wiathopmu MOODLE (Module Object-Oriented Dynamic
Learning Environment), sike He 00MEXy€eThCSl OCBITHRO-TIpO(eciiiHuMu cTangapTamu MiHicTepcTBa
ocBitHu 1 Hayku Ykpainn. MOODLE — 1ie MoayiabHe 00’ €KTHO-OPIEHTOBAHE TUHAMIYHE CEPEIOBHIIIEC
Ui HaByaHHS. lle BCeCBiTHINM MPOEKT, IO TOCTIHHO PO3BUBAETHCS 1 OHOBIIOETHCA 3 1999 poky
[10]. InTepakTHBHE cepelnoOBHILE, SK CEpelOBHIIC B3aeMolii, y YOPHOMOPCHKOMY JEpKaBHOMY
yHiBepcuteTi iMeHi [letpa Morunu opieHTOBaHE Ha OpraHi3allilo HayKOBUX JIOCIIIKEHb IIISIXOM
3aJy4eHHs 3alliKaBJIEHUX OcCi0, MPOBEJEHHS CUCTEMATU30BAaHOI'O OMMUTYBAHHS 1 AHKETYBaHHS, 11O
0a3yloThCsl Ha 30aJlaHCOBaHIM CHCTEMI MOKA3HHUKIB, MapaMeTPiB, XapaKTEPUCTUK, KPUTEPiaTIbHUX
OLIHOK 3 BHM3HAUEHHMMH MEXKAMHU CTaJIOr0 PO3BUTKY SIK HAyKOBO-HABYAJIBHOIO 3a0e3NedyeHHs
cTajoro po3ButKy cycmiabcrsa (http://moodle.kma.mk.ua).

Mu BBaxaemo, 1m0 eQeKTHBHA oOpraHizamis npodeciiiHoi miAroToBKH ¢axiBusg B
VHIBEPCUTETCHKIM CHCTEMI OCBITH Oyze JOCATHYTa 32 YMOBH MOEIHAHHS JOCTIKEHb Ta HAaBYAHHS
3aco0aMM aHKETyBaHHSA Ta BU3HAYEHHS OCOOMCTOrO CTABJICHHS YYaCHHUKIB HaBYAJIbHHUX IPYH 10
SIBUII] Ta MPOIECIB, 10 BUBYAIOTHCS. B X011 aHKeTyBaHHA y y4acHUKIB Oyze cOpMOBaHUI HOBHIA
piBEHb CBIZIOMOCTI, 3MIHUTBCS CTaBJIEHHS 10 OTOUYKOYMX JIOJIEH, COLiyMy, HAaBKOJHMIIHBOI'O
MPUPOJHOTO CEPEeIOBHUIIA, TMPOLECIB, MO BiAOYBalOThCI y HbOMY. Hamu craBUTBCA 3a80amHA
PO3pOOUTH TEXHOJIOTIYHO CIPOIIEHY 1 3MICTOBHO YCKJIQJHEHY, JOCTYIHY aHKETYy JAJs CTYJEHTIB,
sIKa JTO3BOJIUTh CPOPMYBATH 1X BIACHHIA CBITOTJISA. Y XOJ1 BUKOHAHHS aHKETH BiIOYIETHCS BILTUB
Ha JIIOJICbKY CBIIOMICTb, 1110 JI0O3BOJIUTH [IEPENUTH HAa HOBUH piBEHb JJaHOI KaTeropii.

BuwmiproBati HacKibku Oyjie 3MIHIOBATHCS CBITOTJIS JIFOAWHHM, 1i CTABICHHS JIO COLIyMY
HaM BBAXXA€TbCA 3a JOLUIBHE uepe3 opraHizaliiiHy abo KOpHopaTUBHY KyJibTypy. OCKIIBKH
JIOAMHA HE ICHYE 130JIbOBAHO BiJl OTOYYIOUOTO CEPENOBHIIA, MIPUPOIH, COlliyMy. SKmo Opartu 10
pO3IIISIly CTYJNEHTa, TO BIH HABYA€ThCA B YHIBEPCUTETI 1 L€ Ha JESKUM IMepioJ 4Yacy cTae
CepeIOBHUINEM HOro iCHyBaHHsS, HaBYaHHA. MM pPO3IIAIAEMO CYCHUIbHI I[IHHOCTI KOJICKTHBY,
oprasizaiiii (yHiBEpCUTETY), 1 IKUM caMe YUHOM OCOOUCTICTh OyJie MOBOAUTHU cebe B Tiid, YU 1HIIII
CHTYyaIlii, 3aIpONOHOBaHI HAMH.

OpranizaniifHa KyabTypa — Ii¢ HaOlp LIHHOCTEH, 3amoBifield Ta MPUHIUIIB, CTPUXKHEBI
aTpuOyTH, 10 TOCUTH JIOBIO 3aJIMIIAIOTHCS HE3MIHHUMU 1 SIK1 XapakTepi Uil OyAb-sK01 opraHizarii
Ta ii mepconany [6, c. 366].

VY cBoemy gociiakeHHI MU OyaemMo BukopuctoByBatu 3amnpornoHoBany K.C. Kameponowm ta
P.E. KyiHHOM METOJONIOTiI0 OLIHKHM OpraHizamiifHoro kiiMaty. OprasizamiiiHuii kiimar, 3a ix
BU3HAUEHHSM — II€ XapaKTepHI paMK{ BIJIHOIIEHb, BIAYYTTIB, CTaBJI€Hb Ta CHPUHHATTA
OCOOUCTOCTSIMH, 1[0 MOXYTh 3MIHIOBaTUCS JOCHTH IIBUAKO 1 KapAWHAIBHO [6, c. 366], mo € mayxe
BAXJIMBUM TIpU BH3HAUYEHHI OCOOMCTICTIO CBOTO BJIACHOTO CTaBJICHHS 10 JIIOJHMHHU, COLIyMYy B
LJIOMY Ta IPUPOJIH.

Jlns oOrpyHTyBaHHS BUOOpPY CTpaterii poO3BUTKY OpraHi3aliiHOI KyJIbTYpH, YIPaBIIIHHS
sminamu K.C. Kamepon Ta P.E. KyiHH 3amponoHyBamu IHCTPYMEHT OIIHKHM OpraHizaiitHoi
KYJIbTYpH, IO JA€ MOXKJIHWBICTh BCTAaHOBUTHU SIK CY4YacHUM CTaH, Tak 1 OakaHWi, HaWOUIBII
NpUBa0JIMBUI B3ipellb OpraHizaliiiHoOi KyJIbTYpH.

[HCTpyMEHT PEeUTHHIOBOI OLIIHKHM JO3BOJIIE€ KOKHOMY 13 CTYJEHTIB, 3al[IKaBI€HUX y 3MIHAX
CBO€1 CBIJIOMOCTi, BHOKpEMHTH anbTepHaTHBM 3a 100-0anbHOIO IIKANOK JUIS KIFOYOBUX
BUMIPIOBaHb CBOTO BJIACHOTO CTABJICHHS JI0 HABKOJHIIHBOTO CEPEAOBHIIA, COLIyMY Ta PUPOIH [5,
c. 171]. JIns xoxHOi MpoOJIEeMHOI CUTYAIIil TPONIOHYEThCS allbTepHaTHBHUX BiAmosial (A, B, C, D),
MDK SKUMHU ¢ noaimutu 6amm 100-0anpHOT OIMIHKKA y TOMY BajlOBOMY CITIBBIIHOIIEHHI, IO Y
HaO1IBIIOMY CTYTIEH] BiANOBIAAa€ CTaBICHHIO OCOOUCTOCTI /10 CUTYAIil Y TaHUH MOMEHT.

[HCTpyMEHT peHTHHIOBOI OLIHKU OpopMiIeHHN sK aHKeTa. CroyaTKy y CTOBIYMK ,,3apa3”
BHOCATHCS Oalii, SIKUMHU CTYAEHT OIIIHIOE CUTYAIlilo, KO0 BOHA € 3apa3, CKaXiMO Ha MOYaToK
BHBYCHHS TMEBHOI JUCIUIUIIHA. Y CTOBIUHUK ,,bakaHO” CTYIEHT 3aHOCUTH PEHTHHTOBY OIIIHKY, a
came, SIKOI0 O BiH XOTiB OM 0auuTH CHUTYallito, poOJIsiuM 1€ MiCs MPOCIyXOBYBAaHHS JAUCHUILIIHU
a00 HampuKiHI i1 BUBUEHHS.
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Po3paxyHkn peHTHHrOBOI OIIHKM TPOBOAATH SIK CEPEIHBOAPUPMETUYHY [UII YCIX
BiamoBimeir A. Ti x oOpaxyBaHHs MOBTOPIOWOTH s anbrepHatuB B, C u D. Pospaxynku
BUKOHYIOTh CIIOYATKY JUIS CTOBITYHKA ,,3apa3”, a HOTIM — Il CTOBITYMKA ,,baxkano”.

K.C. Kamepon Ta P.E. KyiHH nponoHyIOTh PaMKOBY KOHCTPYKIIiF0 KOHKYPYIOUHX I[IHHOCTEH
U1l BUSIBJICHHS MIAXOJIIB 10 CTBOPEHHS MPOEKTY OpraHizailii, BU3HAUEHHS €TalliB KUTTEBOTO LUKITY
il pO3BUTKY, OpTaHi3aliiHOl SKOCTi, aJIcKBaTHUX Teopid e()EeKTUBHOCTI, CTHIIIB JIIEPCTBA, THUIIIB
yIIpaBIIiHHS JIOJACEKUMHU peCypcaMu Ta 3Ha4eHHs MpodeciiHOro J0CBiy MeHeKMEHTY [6, ¢. 367].
Mu >k HaMaraemMocs IE€pPEHECTH 1€ Ha BHUBYEHHS (OPMYBAHHS HOBOI'O pIBHS CBIJOMOCTI
0cOoOUCTOCTI, 10 103BOJIsIE chOpMyBAaTH i1 BIACHHUH CBITOTIISI.

KoxxHuil KBajpaHT MNpeacTaBisg€ CYKYNHICTb Oa3UCHMX NPUIYLIEHb, OpIEHTALINd Ta
[IHHOCTEU, TOOTO Ti €JIEMEHTH, 1[0 YTBOPIOIOTH OpraHi3aliiHy KyJIbTypy.

HaBenemo xapakTepuUCTHKY KOXXKHOMY 3 THIIIB OpraHi3allliHUX KyJIbTYp. AJIXOKpAaTH4HA
KynbTypa (BiAmoBigi A) moxoauTh Bia jaruHcbkoro ad hoc — mpu Haroai. Bona BusHauae
THUMYacoBY, CIICIiai30BaHy Ta JuHaMiuHy (opMmy ocobuctocti. ['ooBHA Mera aaxokpatii —
MPUCKOPIOBATH AJANTUBHICTh, 3a0e3ledyBaTH THYYKICTh Ta TBOPYMM MiAXiA [0 CHpaBu Y
CUTYyallisX, JUIs SKHMX XapakTepHUM € HEBU3HAYEHICTb, JBO3HAYHICTh Ta IEpPEeBaHTaKEHHS
iHpOopMarie€ro.

KnanoBa xyneTypa (BigmoBimi B) xapakTepusyeTbCcsi pPO3MOAUICEHUMH IIHHOCTSAMH Ta
[UTSIMH, 3TYPTOBAHICTIO, CITIBYYacCTIO, iHAMBITyalbHICTIO Ta BIAYYTTSIM oprasizamii ,,mu”. B ymoBax
IIBUJIKUX 3MIH OTOYYIOYOI'O CEpPeIOBHILA, TOOTO B yMOBaX HEBU3HAYCHOCTI, €PEKTUBHUM 3aCOO0M
OpraHi3aliifHOi TisSUTBHOCTI CTa€ BIEBHEHICTh y TOMY, IO BCi POOITHHKH MOAUISIOTH OJIHI M Ti XK
IIHHOCTI, 3amoBiAl 1 HUT. YCHiX y KIAHOBIM KyJabTypl BH3HAYA€ThCA 3J0POBUM BHYTPIIIHIM
KJIIMATOM Ta TypOOTOXO MPO JIFOJICH.

lepapxiuna kynbTypa (BiamoBiai C) ckiIamaeThecs 13 XapaKTEPUCTHK, 3alpONOHOBaHUX M.
BeGepoMm: mpaBmia, cremianizailisg, CHCTeMa BIigOOpPY 3a OIIHKaMH, Il€papXis, pO3MOJiIcHa
BJIACHICTb, 3HEOCOONIIOBaHHS Ta 00MiK. KII04OBMMH HIHHOCTSMHU YCHIXy TYT BBAXKAIOTHCS YITKI
JiHIT PO3MOITY TOBHOBAXKEHB IO MPUHHSTTIO pillleHb, CTAHIAPTH30BAHI MpaBHia Ta MPOLEIYPH,
MeXaHi13MHU KOHTPOIIIO Ta OOJIKY.

PunkoBa kynbTypa (Bigmosimi D) Mae y cBoeMy ckiail Taki CTPHJKHEBI LIl K
KOHKYPEHTOCIIPOMO’KHICTh Ta MPOAYKTHBHICTb. Y CHiX BU3HAYAETHCS Y TEpPMiHAX PUHKOBOI JI0Ji Ta
NPOHUKHEHHS Ha puHKH [5, c. 81].

VY HamoMy JOCHIUKeHHI A TOro, o0 BHU3HAYMTU HACKUIBKHM 3MIHIOETbCS BJIAcHE
CTaBJICHHS CTYJIEHTA /10 IPOOJIEMHUX CUTYalllil, MU IPOBOMIIN JIBAa aHKETyBaHHs. B nepiuiii aHkeT1
CTyzeHTaM OyJI0 3alIpONIOHOBAHO BIAMOBICTH Ha BiCIMJECAT Hap 3allMTaHb Ta MPOOJIEMHUX CUTYaIil
€THYHOTO Xapaktepy. Hamu BBakaeThCs, IO caMe NMHUTAHHS Ta MPOOJIEMHI CHUTYyaIlil €THYHOTO
CHIPSIMYBaHHS JT03BOJISIIOTh BUMIPSTH BIIHOIIEHHS OCOOMCTOCTI A0 COLiyMY, JIFOAEH, sIKI OTOUYIOTh
Hac, HampuKiIaj, MiJ 4Yac HaB4YaHHS B yHiBepcuteTi. Ll aHkera € yHIBepcaJabHOIO 1
BUKOPHUCTOBYETHCS JUIsI (pOpMyBaHHS HOBOTO piBHS CBiIOMOCTI (axiBusg y Oynap skid ramysi
HAyKOBOI'O MI3HAHHS, OCKIJIbKA €THUKa TPAKTYEThCS SK (umocodchbka Hayka, 10 BUBYAE MOpPAb,
3’COBYE 11 MICIIE€ B CUCTEMI CYCHUIBHUX BIJHOCHH, JIOCIII)KYye MOpaJIbHI KaTeropii, 3a 10MOMOI 00
SKUX BHUPAXAIOThCS MOPaJIbHI MPUHIIUIHA, HOPMH, OLIIHKY, TpaBuia moBeninku [3, c. 119]. Ha puc.
1 HaBeieHHWH OJWH 13 BapiaHTIB BIANOBIACH CTYIEGHTIB Ha NPOOJEMHI CHUTYallii €THYHOIrO
cupsMyBaHHA. SIK BUJIHO 3 rpadiuHOro 300pa)k€HHs, Ha TOYATKy MPOXOKEHHS aHKeTH (y
CTOBITYHKY ,,3apa3’’) CTYJCHTOBI BJIACTUBI JBI MOJIeJi BIACHOTO PO3BUTKY — i€papXiyHa Ta PUHKOBA
(TeMHUH YOTUPUKYTHHK Ha pHCYHKY). ToOTOo moauHa, Ha TMOYaTKy EKCHEPUMEHTY
XapaKTepU3Y€EThCS JIETKOI0 CTAOUIBHICTIO Ta KOHTPOJIbOBAHICTIO, ajie MOpydY i3 MM BUMAarae BiJ
ceOe KIHIIEBUX pe3yJIbTaTiB, JOCATHEHb, HE 3BaXKal04uM Hi Ha 110 (puHOK). B Xoa1 npociyxoByBaHHS
JMCLUIUTIH TYMaHITapHOT'O Ta COLIaJIbHOIO HUKIIB (Y CTOBIYMKY ,,bakaHO”) CTYIEHT 3MiHIOE CBOE
CTaBJICHHS JI0 COIllyMY, OTOUYIOUOTO CEPEIOBHUIIA, CBOIX KOJIET 1 HOMY BK€ BIACTHBI MPOTHIICKHI
MOJIeNIi PO3BUTKY — aJXOKpaTH4YHA, 110 TOBOPHUTH MPO CXHWIBHICTH JIIOJMHU O HOBAaTOpCTBA Ta
TOTOBHOCTI JI0 OyIb-SIKUX 3MiH, Ta KJIAaHOBA, 110 CBIIYUTH MPO i1 TypOOTIUBE CTABJICHHS JI0 CBOIX
KoJier (CBITJIMH YOTHPUKYTHHUK Ha PUCYHKY).
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Puc. 1. Pezynomamu ankemu 6usHauyeHHsi CMAGIEeHHA 0COOUCMOCMI 00 NPOOIeMHUX cumyayitl
eMmUYHO20 CNPAMYBAHHS.

Bapro 3a3HaunTH, 1m0 HE BCIM CTYAEHTaM, 110 BiAMOBLIN Ha aHKETY, BIACTHBI Taki MOJEINI
PO3BHUTKY. BUTBIIICTE CTY/IEHTIB OTPUMANH CXO0K1 MOJIENI PO3BUTKY SIK IIPH MEPIIOMY TTPOXOKECHHI
aHKETH TaK 1 P ApyroMy. BoHU CTHKHYIMCS 13 CKJIQAHICTIO HAJaTH Pi3Hi, MPOTHIIEKHI BIAMNOBIAL
Y XOJIi MMPOXOJKEHHS aHKeTH. AJDKE KOJIO TUTaHb, 3allPOITOHOBAaHe HaMH, 3Ha4HO Beswke (80 map),
OCKUTBKM MM HaMarajucsi OXONUTH BEIMKY KUIBKICTh CHUTYalliif, 10 XapaKTepU3yHThb JIOACHKI
CTOCYHKH Ta TOBEAIHKY JIFOJIeH y pi3HHUX curyamisx. Came ToMy, pe3yabTyloue 300paKeHHs aHKETH
BU3HAYEHHS CTAaBJICHHs OCOOMCTOCTI 0 MPOOJIEMHUX CUTYAIlill ETHYHOTO CIIPSIMYBaHHS Ma€ BUTIIS
JIBOX YOTHPUKYTHUKIB (CBITJIOTO 1 TEMHOTO), SIKi MPAKTHYHO HAKJIAAIOTHCS OMH Ha OJUH (pucC. 2).
[I{onpaBia 3HOBY NepeBara HaJlaHa aXOKPaTU4HIN Ta KJIAHOBIA MOJIENSIM PO3BUTKY.
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Knaxoga, royMxa Anxowparla, cunepri4na
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Puc. 2. Vzacanvurorouuii pezyiomam ankemu 8U3HA4eHHs CMABILEHHs 0COOUCOCIE 00 NPOOIEMHUX
cumyayii emuyHo20 CnpsMy8aHHs.

Jpyra, 3anpornoHoBaHa HAMU aHKETa CTOCYBaJlacsi BU3HAUEHHS CTABJIEHHS OCOOMCTOCTI 10
NPOOJIEMHHUX CHUTYaIlill €KOJOTiyHOro crpsiMyBaHHs. OCKUTBKH TEpel] Cy4acHOIO IeNaroridHOI0
CHCTEMOI0 CTAaBUTHCS 3aBJAHHS  SKHAWIIMPLIOrO 3ajllydyeHHS MOJIOJOTO TOKOJIIHHSA  JI0
JIOOPOYMHHOCTI Ta OOEpPEKHOTO CTaBIEHHS K J0 cebe Tak i JIO IHIIUX, O HABKOJHITHHOTO
Cepe/loBHUIla 3 METOI Horo 30epeXeHHs, JOTpUMaHHsA OallaHCy, pIBHOBAaru, TapMOHiMHOro
PO3BHUTKY CYCIJILCTBA.

Crynenram 0yso 3ampONOHOBAHO BiANOBICTH Ha 20 map MUTaHb €KOJIOTIYHOTO XapakTepy.
[TuTanHs, mo Oy 3ampOIIOHOBaHI HAMH, 3[JAJTUCS CTYIEHTaM OLTBII 3pO3yMIUTUMH 1 mikaBuUMH. Bci
aOCOIFOTHO pecloHJCHTH (CTyIeHTH 4-5 KypciB, IO HABYAIOTHCS Ha OaKaJaBpChKHX Ta
MaricTepchbKUX Mporpamax) mpociyxaiu Kypc ,,OCHOBHU 3arajbHOi €KOJIOrii”, OTXKe AaTH BiAMOBII
pe3yabTaT aHKETH BU3HAYEHHS CTAaBJIEHHS OCOOMCTOCTI 1O MPOOJEMHMX CHUTYalllii eKOJOTri4HOTro
CTIpSIMYBaHHS TIPECTABICHNI Ha PUCYHKY 3.
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Puc. 3. Y3aranpHIo104Mii pe3ysibTaT aHKETH BU3HAUEHHSI CTaBJIEHHS OCOOMCTOCTI 1O MPOOJIEMHUX
CHUTYAIlI €KOJIOTIYHOTO CIIPSIMyBaHHSI.

Sk BUIHO, BIANOBIZAIOYM Ha TIMTAaHHS AHKETH EKOJIOTIYHOTO CHPSMYBaHHS CIOYATKY
CTY€HTH TSDKIIM J10 1l€papxidHoi MOJEeNi, IO AacOoIIoeThcs 3 (opMali3allielo y BHUPILICHHI
€KOJIOTIYHUX THTaHb, OMOPOM 3MiHaM, KOHCEPBATHBHICTIO, OPI€HTAII€I0 PEAKTUBHOTO BiHOIICHHS
JI0 3MiH Ta HU3bKOIO MOPAJLIIO (TEMHHMI YOTUPUKYTHHUK). AJle, TPOCITyXaBUIM JUCIUILUIIHA HAyKOBO-
MPUPOJHUYOTO IHKITY, iX CTaBICHHS 3MIHWJIOCS Ha MPOTUJIEKHE (CBITIMI YOTHPUKYTHUK). BoHM
CTaJM NMPUXWIBHUKAMHU aJIXOKPATHYHOI KYJIbTYpH, 3JaTHUMH JI0 HOBAIill, TOTOBUMHU JIO HIBUAKHX
3MiH, M0 OCOOJUBO BAXKIIMBO, NIPHU MPUHHATTI 3BAKEHUX PINICHh MPUPOJOOXOPOHHOTO XapPaKTEPy
JUIs 320€31eUeHHsI CTAJIOr0 PO3BUTKY CYCHIIBCTBA.

OTxe, MeTOJAMKa IHCTPYMEHTAIBHOI OIIIHKM OpraHi3aliiHOi KyJbTYypH B YMOBAax
iHpopMaTH3aLii CycrniibCcTBA JA03BOJIIE HAM MPOBECTH J1arHOCTHKY BU3HAYEHHS 3MIHU CTAaBJICHHS
0COOUCTOCTI A0 MPOOJIEMHHUX CHUTYAIlili ETHYHOTO Ta EKOJIOTIYHOTO CHpsSMYyBaHHSA, c(HhOpPMYyBaTH Y
Hel HOBHMH piBeHb cBitoMOCTi. CriocTepiraeTbesi BiAMOBIAHICTh TUMOJOTI3alii KyIbTyp Ta MoJienen
PO3BHUTKY OCOOMCTOCTI B yMOBaX YHIBEPCUTETCHKOI CHCTEMH OCBITH. Tak, CHHEPreTHYHIA MoJeml

BIJNOBIa€  AJXOKpaTH4YHA, IHHOBalliiHA oOprafizamiifHa KyJabTypa, THYUYKIH — KJIaHOBa
oprasizarfiiiHa KyJabTypa, KOHCEpBAaTHBHIN — i€epapXiuHa KyJIbTypa 1 €KCIIAaHCHBHIA — PUHKOBA [0,
c. 391].

Oco065MBO CITiJT BIA3HAYNTH, 1110 TIIHOOKI 3MIHU Ha PIBHI KOJIEKTUBY MOTPEOYIOTH IIe OLIBIIT
rMOOKUX 3MiH Ha OCOOMCTOMY PiBHI, 7Sl 4OTO MOTPiOHE BiAUYTTS Oe3MeKu, BiAUyTTsS aTMochepu
MEPIIOro YCHiXy 1 JIMIIEe IMCJsS [hOTO0 HEMepepBHA Ta HAMoJEerMBa podOTa OCOOMCTOCTI TIO
CaMOBJIOCKOHAJICHHIO Ha 1HJMBiAyaqbHOMY piBHI. Came 1€ 1 3a0e3neuye npais B IHTEPaKTUBHOMY
OCBITHBOMY CE€PEIOBHIIII.

Metoauka pelTUHTOBOI OLIIHKM MPIOPUTETIB Y (pOpMyBaHHI HOBOTO PIBHS CBIJJOMOCTI SIK
parioHanpbHUN BUOIp MK JBOMa QJIbTEPHATHUBAMHU B IHTEPAKTUBHOMY OCBITHBOMY CEPEIOBHIIIL
BKJIIOYA€ 3pY4YHUH iHTEepdeiic y popMi peHTHHIOBOI OLIHKU 3 OKPECIEHHSIM MEX CTaJIOr0 PO3BUTKY.
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Hammi mopanemii gociimkeHHss OyayTh crpsiMOBaHI Ha OOIPyHTYBaHHS mux Mex. lle mM03BONHTH
0COOMCTOCTI OYTH OLIBIN €KOJOTIYHO CBIJOMOIO Ta TOJICPAHTHOIO O OTOYYIOUOTO CEPEIOBHIIA,
COLIlyMY Ta 3Ba)KaTH HE TIJIBKU Ha CBOI BJAacHI MOTPeOH, ajie i He M030aBIsATH MalOYTHI TTOKOJIIHHS
TaKOX iX 3aI0BOJIbHATH. OCKUIBKM KOHIICHI[IS CTAJIOr0 PO3BHUTKY MOTPEeOye KOPHUTYBaHHS IIKAJIH
KUTTEBUX I[IHHOCTEH 31 3pOCTAaHHSAM Bar MOPaJbHUX Ta JYXOBHUX KOMITOHEHT.
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AHAJII3 YCHIITHOCTI CTY/IEHTIB B IHTET'POBAHOMY CEPE/IOBUIIT
BHUBYEHHA KYPCY «OCHOBH AJITOPUTMI3AIIII TA
ITPOI'PAMYBAHHA)»

Haoir 10.b.
XepcoHChbKM 1ep;KaBHUH YHiBEepCUTET

Ilpoananizoeano cmawn ycniwHocmi cmyoeHmie 8 IHMe2pPo8aHOMY Cepedo8UUll BUBUEHHS
kypcy «OcHosu ancopummisayii ma npozpamyeanusa» 3a mooyaamu «bionriomexa 3adauy ma
«Ilomounuii koumponvy. Buseneni moxciusocmi 0151 NOKpAWEeHHsL Pi6HA AKOCHI 3HAHb CHYOEeHMIs.

Knrwouosi cnosa: WebOAP, ancopummizayis, npocpamyeanHs, CmMamucmuxd, aHalis,
YCRIWHIC®b.

IMocTanoBKa Mpo6JieMu.

VY cyd4acHHX YMOBaxX HAayKOBO-TE€XHIYHOI'O IIPOrpecy 3MIHIOIOThCA MeToau 1 (opmu
HaBYaHHS HE TUTBKM B 3arajIbHOOCBITHIX YCTAHOBAX aje i y BUIIMX HAaBYANBHUX 3aKiajax. Takum
YUHOM OYJIO CTBOPEHO IHTErpOBaHE CEpEeAOBHUINE BUBUEHHS Kypcy «OCHOBM alropurmizamii Ta
nporpamyBaHHs» 3a [lepkaBHOt mporpamoro «lHdopmamiiiHi Ta KOMyHIKaliiiHi TexHOJOril B
ocBiTi 1 Haymi» Ha 2006-2010 pokwu. [1]

[aTerpoBane cepemoBulle BUBUYCHHS Kypcy “OCHOBM anropurtmizamii Ta mporpamyBaHHS
(ckopoueno WebOAP) peanizoBano, sk Web-moaatok, Uis BUKOPUCTaHHS Ha JEKIIHHUX Ta
nabopaTOpHUX 3aHATTAX, JUIS OpraHizamii caMocTiiiHOi poOotu cryaeHtiB BH3 He Tinbku B
ayJIMTOPIsIX, aje ¥ 3 Oy/pb SKOro Miclis, ke obsaaHaHe mepeskero Internet. [7,8]

OnHuM 13 HAWBOXKIMBIMUX EJIEMEHTIB JaHOTO TNPOTpaMHOro 3aco0y € po3poOka Ta
BIIPOBA/KEHHs €JIEKTPOHHMX IMIPYYHUKIB Ta EHUUKJIONEAIH HAaBYaJIbHOIO IPU3HAYEHHA Ta
MPOrpaMHUX 3ac001B CHCTEMHU MOTOYHOIO 1 MIJCYMKOBOIO KOHTPOJIIO 3HAaHb CTYJEHTIB Y BHUIIHUX
HaBYAJIBHMX 3aKkiagax. [2,3]

['onoBHa ocobmuBicTe WebOAP nonsrae y BpaxyBaHH1 crieniuiku mpeaMeTHOT 001acTi T1a 'y
peamizamii 3a €IMHOIO METOJOJIOTIEI0 Ta y B3aEMOAIl YCIX €JIEeKTPOHHUX 3ac0o0iB HaBYAHHS:
eJIEKTPOHHOTO MOCIOHMKA, 3aJauHUKa, CEPEIOBHINA IEMOHCTpALlii Tporpam, CUCTEMH TOTOYHOTO Ta
MiJICYMKOBOI'O KOHTPOJIIO 3HaHb, 10 MICTUTh aJrOPUTMIUHI TeCTH. BUKOpHCTaHHS €leKTPOHHOTO
KYpHaITy J03BOJISI€ 3IMCHIOBATH MOHITOPHHT 3aCBOEHHS CTYJCHTaMH 3HaHb Ta BMiHb CKIIQJaTH
anroputMu. Cuctema pelaryBaHHs KOHTEHTY Ha/la€ MOXIIMBICTh 3[IHCHIOBAaTH pi3HI TpaekTopil
HaBYaHHs, BpaXOBYIOUYH PIBHEBY Ta NMPo(uIbHY IHdepeHIialiio.

Ha nanomy erami po3Butky WebOAP MoxnMBe HaBYaHHS TUIBKM NP MiITBEPHKEHHI
peecTparrii agMiHicTpaTopoM. B 1eil yac 3a J0MOMOror0 1HTETPOBAHOTO CEPEAOBHINA BUBUYCHHS
Kypcy «OCHOBM anropuTmizamii Ta NporpaMyBaHHs» BiJOYBa€TbCs HaBYaHHSA CTYJICHTIB
XepCcoHChKOTO JiepkaBHOTrO yHiBepcuteTy. [9,10]

DopMyJIIOBAHHSA Lijlel CTATTI.

Ha nanwmit wvac B WebOAP 3apeectpoBano 201 cryaeHT XepcoHchkoro Jlep>kaBHOTO
YHIBEPCHUTETY Pi3HUX CIEIIaTbHOCTEH, K1 MPOXOIATh HABYaHHS B JAHOMY CEPEJOBHUII BiAMOBIIHO
10 mporpamu. [ KOHTPOJTIO MPOXO/PKEHHST HABYAHHS B KypCi rmependadyeHo Momyisb <«OKypHamy,
SKHH JTO3BOJISIE BUUTEIIO MOIMEHHO MPOaHalli3yBaTH CTaH BUKOHAHHS MoIyliB «bibmioTeka 3amau»,
«[ToTounuit kKoHTpOIBLY» Ta «IliICYMKOBUI KOHTPOJIb» a TaKOXK MOOAYUTH CEPETHIO OLIHKY 32 BECh
Kypc HaB4YaHHA B Monyii «KypHam». Arne, Haxaib, 3arajbHOi 1 OUIbII MOBHOI iH(oOpMmalii He
BiZIOOpaXkaeThCsl, TOMY MPOBEICHHS aHAI3Y IIMX JaHUX 1 IPUCBSYCHA IIs1 CTaTTs. [1]
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Bukiaa ocHOBHOro MaTepiajty 10CTiI2KeHHS.

FassaNsan N0 Craex SOnoTea nesgl Cepetinuys REutr < TR SONOTEE g DO OTDORS NIAOyAnCtssl sOeTDOM
NTEPOGane TRp20Rs ODCY
. = »
OcHOBN anropuTii3ayil Ta NpOrpaslyBanHHa
2N Syt 120 M BCASE
o AT - Zmyeaesy - SEDCTOG 2353 w08 ETO0HTMOIL T3 TRIT AT DY
FPesaryssw

o MHOMH

e - e

Puc. 1. Mooyno «Bi6niomexa 3adauy

Buknan ocHoBHOro Marepiany pgociuipkeHHs: Monaynes «bibmioteka 3amau»  (puc.l)
posmouano mpoxoautd 70 crymentiB. Lleit momyns wmictuTh 13 pi3HMX TeM BiOIOBITHO [0
nporpamu: Ilpocti Tunm nanux (tema Mictuth 40 3amau, cepenniil 6an cknamae 4,1), JliHiiiHi
mporpamMu (TemMa MicTUTh 68 3amay, cepenHii 6an cknamae 4,2), [IpornenypHe mporpaMmyBaHHs (TemMa
MicTuTh 49 3anau, cepenniit 6an ckinanae 4,0), [IporpamyBanHs po3ranyxeHb (Tema mictuth 100
3ana4, cepenHii 6an cknanae 4,2), OnepaTopu MOBTOPESHHS 3 TapaMeTpoM (Tema MictuTh S50 3amad,
cepenniit 6an ckmamae 4,0), MacuBu (Tema mictuth 22 3amadi, 3,7), Itepamiiini nukmu (Tema
Mmictuth 50 3amau, cepenHiit 6an ckiamae 4,0), Pexypcis (tema mictuth 20 3amad, cepeqHiit Oan
cknagae 4,1), HIBuaki anropuTMu copTyBaHHs 1 MOMIYKY (Tema MicTuTh 20 3amay, cepenHiit 6ain
cknamae 2,5), CkmamHi THINH JaHWX: 3amuch 1 ¢aimm (Tema MicTuth 156 3amau, cepemniit Oan
ckinanae 3,0), Muoxunu (tema wmictuth 20 3amad, cepenHiii Oan ckiamae 4,3), JuHamiuHi
CTpYKTYpH naHux (Ttema mictuth 20 3amad, cepeanii Oan ckimamae 4,2), OmimmianHi 3aga4i (Tema
MICTUTH 3 3ajadi, cepenHiit 6an ckianae 5).
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AHani3 ycnilwHOCTi CTyAeHTIB B iHTErpoBaHOMY cepeaoBMULL; ...

MpadiuHe BiaobparkeHHA cTaTUCTUYHOI iIHPopmauii
ycniwHocTi cryaeHTis no moaynto "bibnioteka
3apgav"
W cepenHint ban
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Puc. 2. Mooynv «llomounuii kKoHmpos»
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Monaynb «[loTounuii KoHTponb» (puc 2.) posmouano npoxoautd 114 crymentiB. Llei
MOAYJb MICTUTE 13 TeM: Aneopummu (nipouinutn 36 cryneHTtiB, MicTuth 20 TecTiB, cepeaHiii Oan
cknanae 3,17), Komn'tomepu ma npoepamu (npouinum 30 cTyIeHTIB, MICTUTh 34 TECTH, CepeIHii
6an cknamae 3,09), Mosa npoepamysanns pascal (npounmoB 41 cTyneHT, MICTUTH 68 TecTiB,
cepenniit 6an ckmanmae 2,68), Ilpocmi munu Oanux. niniuni npoepamu (npoimos 41 crymeHrt,
Mmictuth S50 TecTiB, cepeaHiit Oan ckmamae 2,97), Ilpoyedypue npoepamysanus (npoinuium 106
CTYICHTIB, MicTUTh 24 TecTtH, cepenHi Oan ckmamae 3,28), [IpocpamysanHs po3eanyiceisb
(nporinun 33 ctyneHTa, Mictuth 50 TecTiB, cepenHii 6an cknanae 3,11), Onepamopu noeémoperns
3 napamempom. Macusu (npoiiuuu 27 cryaeHtiB, Mictuth 50 TecTiB, cepeaniil 6an ckianae 2,98),
Imepayiiuni yuxau (mpodnuim 29 CTyaeHTIB, MICTUTh 32 TecTH, cepenHii Oan ckiamae 4,03),
Pexypcia (npoiiuum 36 crtynentiB, mictuth 50 TectiB, cepenniii Oan cknmanae 2,82), [llsuoxi
aneopummu copmyeants i nowiyky (mpounuma 9 cryaeHrtiB, MictuTh 30 TecTiB, cepenHiid Oan
cknanae 3,5), Cxnaoui munu oanux: 3anucu i ¢paiinu (mpodnuy 55 cTyaeHTIB, MicTUTh S50 TECTiB,
cepenHiii 6an ckimanae 2,43), Muoowcunu (npoiinum 33 crynenrta, Mictuth 30 TeCTiB, cepenHii Oan
cknanae 3,4), Junamiuni cmpyxmypu oanux (mpouuo 6 cTyAeHTtiB, Mictuth 50 TecTiB, cepenHiit
Oaut ckiagae 2,75).

MpadivHe BigobparKeHHA cTaTUCTUYHOI IHPOopMmaLii
yCcniwHOCTI cTyaeHTiB no moaynio "MoTouHun
KOHTpOAb"

W cepeaHii ban

4,03

3,17 3,09 363 2,97 3.28 3,11 298 ' 282 35 743 34 275
1 2 3 4 5 6 7 & 9 10 11 12 13

B KINbKICTL NMUTAHL TECTIB

68
50 50 50 50 50
34 32 30 30
24
§ l ' l l l
1 2 3 a 5 6 7 8 9 10 11 12

2 13

3aranpHa KUIbKICTh TecTiB — 538. CepenHs oliHKa 32 MOAYJb ckianae 3,09.

Monynb «[lincyMKOBUII KOHTPOIIbY» BIAMOBITHO A0 MPOrpaMU CTYACHTH HE PO3MOUYMHAIH
MTPOXOJTUTH.

B mincymky, B Mmonyni «Kypnam», cepenniit 6an orpumaino 145 cryaenriB Ta ckianae 1,35.
Cepenniit 6an y Moyt OepeThest K cepenHs apudMeTHdHa OIliHKa 3 MoayiB «bidmioTeka 3axauy,
«[ToTounuit kKoHTpONIB» Ta «IliICYMKOBHI KOHTPOJIbY, HABITh SKIIO OLIHKH HEMA€, BOHA PAXy€eThCS
sk ( GajiB — 1€ € MpUYMHA TOTO, IO TAKUW HU3BKUW CEepeIHIN Oall.

Bucnosku.

VY 3B’s13Ky 3 TUM, 110 POEKT 110 cTBOpeHHI0O WebOAP, OyB 3akiHUCHHIT JIHIIIe B CIYHI MICSII
2009 poky BiaCyTHil 30ip 1 aHai3 3MiH CTATUCTUYHUX JTAHUX.

Ha pganomy etami po3BUTKY Ta BIPOBAKeHHS B HaBualbHUU Tiporiec WebOAP moxxHa
MpOaHaTi3yBaTH JUIIE MATEHbKY YACTUHY YChOTO KYpCY.
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AHani3 ycnilWwHOCTi CTyAeHTIB B iHTErpoBaHOMY cepeaoBULLi ...

[Ipr anami3i ycHmimIHOCTI CTYAEHTIB 1o Mmoayiio «bibmioreka 3amau» My 0adynmo, IO
3arajpbHa YCHINIHICTh HAa JOCTaTHHO BHCOKOMY PiBHI, III0 BKa3y€e Ha BUCOKY €(EKTHBHICTb KYpCY.
Tema 6. Macusu, Tema 9. Llleuoxi ancopummu copmysanns i nowyky i Tema 10. Cxraoui munu
Oanux: 3anucu i ¢hailnu BUSABWINCS HANUCKIATHIIIUMK JUISl CIPHUHHATTS, IO BKa3ye Ha MOTpeOy
301BIICHHS TOJUH MPAKTUYHUX 3aHATh JUI OUTBI A€TATBHINIOTO PO3TISAY 33434 JaHUX TEM.

[Tix wac anamizy monymto «[lOoTOYHHMI KOHTpOJIb» BHSIBHIIOCH, IO Y CTYACHTIB HEMae
HAaBUYOK CaMOCTIMHOTO BHBUYEHHS TeOpii Ta BIACYTHS NpPAaKTUKA MPOXOKEHHS TECTiB, TOMY 1
OTPUMAaHHMK HU3bKHUH cepeHii Oal.

TakuM YMHOM, 13 YCIIIIHOCTI CTYACHTIB, SIKI IPOXOJATh HaBYaHHA 3a Kypcom WebOAP,
BUXOJWTh, IO JaHa ¢opMa HaBUaHHSA € e()EKTUBHOI, TaK SIK OPraHi30BYE CaMOCTIHHY poOOTy
YUHIB HE TUIBKM Ha JICKIIHHUN Ta 7a00paTOPHMX 3aHATTAX, aje ¥ 3 Oyab-KOro MicIs, sKe
obmagHane Mepexero Internet. Takox moOpe opraHizoBaHa cHcCTEMa CaMOKOHTPOJIO 3pOOJICHUX

3aJa4d Ta NPOMIEHUX TECTIB, a TAKOXK KOHTPOJIIO BUUTENIEM, SIKUH OaYUTh BCIO 1CTOPII0 BUKOHAHHS
3aBaanb. [3,4,5,6]
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IHhbopmaUinHi TexHoNoOTril B OCBITI

YK 681.3.06:378.147

CUCTEMH KOMIT‘'FOTEPHOI MATEMATHKH TA iX POJIb
Y MATEMATHYHIH OCBITI

Cinbko 10.1.
XepcoHChbKM 1ep;KaBHUH YHiBEepCHUTET

YV oanii cmammi mosa uide npo npoepamui 3acoOu KOMR TOMEPHOI MamemMamuxu.

Pozensoaemvca  moocnusicmo  3acmocysamns i GUBHAYEHO poiab cucmem KoOMN tHOmMepHOoi
MamemamuKky 8 HAGYAHHI MAMeMAMUKY I 8 MAMeMaAmu4Hil 0c8imi.

Kniouoei cnosa: npoepamui 3acobu, Komn 1omepHa Mamemamuxa, Cucmemu Komn 1omepHoi
mamemamuxu, Memoouka HAGYAHHSA MAMeMAMUYHUX OUCYUNIIH, [HGOpMAayiuHi HABYATbHI
cepedoguuya.

AHaJi3 0CTaHHIX JOCTiKeHb i myOJiKkanii.

3a tinymadenHsmu B.II. JI‘axonoBa, IO.B. Tpuyca KoMI‘roTepHy MaTeMaTHKy MOKHA
BU3HAYHUTHU SK CYKYIHICTh TEOPETHYHHUX, METOJNYHUX, aITOPUTMIUYHUX, allapaTHUX 1 MPOrPaMHHUX
3ac00iB, K1 MPU3HAYEHI AJI1 €PEKTUBHOTO PO3B‘SI3yBaHHS 32 JOIMOMOTOK KOMII IOTEPIiB IIUPOKOTO
KOJa MaTeMaTUYHUX 3aj[ad 3 BUCOKUM CTYIEHEM Bi3yaJi3allii BCix etamiB oOuuciens [2, ¢.116; 11,
c.35].

Iupokoro mnommpeHHs Ha0yBalOTh PI3HOMAaHITHI 3acO0M KOMI ‘FOTEPHOI MaTeMaTHKH,
30KpeMa IporpamMHi, sIKi Ha3UBalOTh CUCTeMaMH KoMIl ‘toTepHoi MareMaTuku (CKM).

CKM - 1e nporpamMHi 3acobu, 3a JOIMMOMOTOIO SIKMX MO)XHA aBTOMAaTH3yBaTH BUKOHAHHS SIK
YHCENbHUX, TaK 1 aHANITUYHUX Ta rpadiuHuX OO0YMCIEHBb 1 PO3paxyHKiB. B HUX aKymyiIbOBaHO
0araToBiKOBUI [JOCBIJ pO3BUTKY MareMaTuku. 3a gonmomororo CKM kopucTyBaul MareMaTHKH
3/1aTH1 PO3B‘A3yBaTH HaBITh JOCUTH CKJIa/IHI MaTeMaTU4Hi 3a1aui[§].

3Ha4yeHHsT aBTOMAaTH3allii HE TUIbKM YUCENBHHUX, a U aHANITUYHUX OOYHCICHb PO3yMiB
akageMik B.M. ['mymkoB me Ha moyatky 60-x pokiB XX cromitts. [1ig iioro kepiBHuITBOM y Knesi
Oyl CTBOpEH1 Meplll Yy CBITI MEPCOHAJIbHI KOMII‘IOTEpU (TOYHIILIE, MEpeBICHUKM MalOyTHIX
NEpCOHAJIBHUX KOMH‘IoTepiB) cepii «Mwup» 3 amapaTHOI peaji3ali€elo MOB IPOrpaMyBaHHs
BHUCOKOTO pIBHA Ta YHIKAJIBHUMHM MOJJIMBOCTSAMU BUKOHAHHS YHCEIbHUX Ta aHATITHYHUX
po3paxyHkiB. CTpykTypHa iHTeprpeTalliss MoB Bucokoro piBHs MUP i AHAJIITUK naBanu 3mory
oJlepKyBaTH €(DEKTHUBHY peasizallito poOOTH 3 AIMCHUMHU YHCIaMU JOBUIBHOI PO3PSIHOCTI, HUIUMHU
qrcllaMUd HeOOMEXEHOI pO3pPSIIHOCTI, TOYHHUX ONepaliil Haa IpoOOBUMH palllOHAIBHUMHU YUCIIaMU 1
iH. Cucrema AHAJIITUK Oyna ofHi€ro 3 MepIIMX CUCTEM KOMI‘IOTEpHOI anredpu, a B MOBI
AHAJIITUK Bhoepme Oyna BHKOpPUCTaHa TEXHIKa MEPENUCYBaHHS aireOpaidyHUX BHpa3iB
(3acTOCyBaHHs CIIIBBIJHOIIEHb), sfKa B HAll 4YaCc € OCHOBOI TEXHOJOIIl JeKJIapaTUBHOTO
nporpaMmyBaHHs [9]. 3a IIBHIAKICTIO BHUKOHAaHHS aHAJIITUYHUX IIEPETBOpEHb, iM He OyIo
KOHKYpPEHTIB.

Ha »xanp, i HoBaTopchki poOotu akaa. B.M. I'mymkoBa B konmumuaboMy CPCP He Oynu
MiATpUMaHi i 3roJioM iHilliaTHBa B 11 Tamy3i nmepeiia 10 3aXiTHUX KpaiH.

3apa3 cucTeMH KOMII‘I0TepHOI MaTeMaTuku (mpodeciiHoro npu3HaueHHs) MpeCTaBiIeHl B
OCHOBHOMY BeJIMKMMHU 3axigHumMu ¢dipmamu (MathSoft, MathWorks, Waterloo Maple Ta in.). Born
CTalOTh NOTY)KHUMH 3aco0amMH MAiSUIBHOCTI SK TNpoQecifHMX MaTeMaTHKIB, TaK 1 THX, XTO
BUKOPHCTOBYE MAaTEMaTHKy I MOOYTOBH W IOCITI/DKECHHS MaTEeMAaTHYHHX MOJENeH B PIi3HUX
MPEIMETHUX Tally3siX, 30KpeMa, i B cuctemi ocBit [8].

[X BUKOPHCTOBYIOTH /I PO3B‘SI3yBaHHS HAYKOBHX, IHKEHEPHHX, HABUYANbLHUX 3aj1ad,
HAOYHOI Bi3yamizalii AaHMX 1 pe3yJbTaTiB OOYMCIEHb 1 SIK 3pY4YHI Ta IOBHI JOBIJHUKU 3
MaTeMaTUYHUX OOYHMCIIEeHb. 3aBISKH MOTYKHIM rpadiii, 3acodaM BI3yaJIbHOIO MpOrpamyBaHHS I
BUKOPUCTaHHA TEXHIKH MyJibTUMeaAia posib CKM naneko BUXOAUTH 32 MEXI1 TUIbKH MaTeMaTHYHUX
pO3paxyHKiB. BOHU HIMPOKO BUKOPHUCTOBYIOThCS B OCBITI SIK IMOTY>KHI IHCTPYMEHTaJIbHI 3ac00U 15t
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CucremMm KOMN‘IOTEPHOI MaTeMaTUKM Ta IX POJfib Y MaTeMaTUYHIN OCBITi

MiATOTOBKM ENIEKTPOHHHMX YPOKIB, KypCIB JIEKIIM Ta eNeKTPOHHUX KHUT 3 JUHAMIYHUMH
MPUKJIaaMU, SIK1 YIEeHb CaM MOJKE 3MIHIOBAaTH Ta BUKOHYBATH HaBUYaJIbHI JOCIIKEHHSI.

3apnsku ctBopeHHro CKM mpodeciiini MaTeMaTHKH, a TaKOX Ti, XTO BHKOPHCTOBYE
MaTeMaTH4Hi METOMH, OflepKaly MOTYXHi 3aco0u iHTeHcHdikauil mismbHOCTI. IX BHKOpHCTaHHS
Jla€ 3MOTY 3HAYHOIO MIPOIO MiJICHJIMTU 1HTEIEKTYyaJdbHY IISJIbHICTh, MOXKJIMBICTH aBTOMATHU3yBaTH
BUKOHAHHS HE TUIBKM YHUCEIBbHHUX, a ¥ aHATITUYHUX (CHMBOJIBHMX) OOYHMCIICHb Ta TrpadidyHuX
noOynoB. 3a ponomororo CKM MokHa BHKOHYBAaTH TaKi BHUIM AHAIITUYHUX OOYHCIICHb, SK
3HAXO/DKEHHS TpaHulb (QYHKLIH Ta MOXiTHUX, OOYMCICHHS HEBHU3HAYECHUX Ta BU3HAYEHUX
1HTerpajiB, po3KiajaHHs (QYHKIIH B psAad, PO3BsA3yBaHHS 0Oaratbox KiaciB audepeHIliaTbHuX
pIBHSHb B AaHATITUYHOMY IIO/IaHHI, BUKOHAHHS PI3HOMAHITHHUX CIIPOLICHb, MEPETBOPEHbD,
iCTaHOBOK TOMIO.

B.II. [{‘sxoHoB B [2] BuAiNsS€ CIM OCHOBHHMX KJIACiB CHCTEM KOMII IOTEPHOI MaTEMaTHKH:
CHCTEMH MJISi YHCEIbHUX OOYMCIIeHb, TaOJMMYHI NPOIECOPH, MATPHUUHI CHUCTEMH, CHCTEMH IS
CTATHUCTUYHUX, I CHEIiaTbHUX OOYHCIIeHb, CHUCTEMH [UISl AHANITUYHUX  OOYHCIICHb
(koM 10TepHOT aJIreOpH ), yHIBEpCAIbHI CUCTEMHU.

3a ocTaHHI KiIbKa JAECATKIB POKIB pO3pO0JEHO HU3KY MaTeMaTHMYHUX MaKeTIB SK
crnemianizoBanux (Eureca, MacMath, StatGraph, Reduse, MacSyma, SketchPad, Cabrs i in.), Tak i
yuiBepcansuux (Derive, MathCad, MathLab, Maple, Mathematica, MuPad) [1; 2; 3; 7; 11] 3i
3pydyHuUM iHTepdelcoM, B SKHX pealli30BaHO 3HAYHY KUIBKICTh CTaHIAPTHUX Ta CIeliadbHUX
MaTeMaTHYHUX olepanid Ta (yHKIIH, MOTyXHI Tpadiuni 3acodu aBO- i TpUBUMIpHOI Tpadikwy,
BJACHI MOBHM TIPOTpaMyBaHHsS, 3acOOM IMIArOTOBKM MaTeMaTHYHUX TEKCTIB IS APYKY,
eKCIIOPTYBaHHS JAaHUX B IHIII OPOrpaMHI MPOAYKTH Ta IMIOPTYBaHHS 3 HUX JaHUX 7S
ompaifoBanHsa. Bcee e 3abe3meuye MMpPOKI MOXIIMBOCTI i eeKTHBHOI poOOTH 3 TMakeTaMu
(axiBuiB pi3HUX TPOPIiIiB.

CucreMu KOMIT IOTEPHOT MAaTEMATHKU aKTUBHO BUKOPUCTOBYIOTHCS Y HABUAIILHOMY IpOIIeci
y BcboMy cBITI. Tak, 3riiHO gaHuX odimiiiHoro caidTy po3podHuKa cuctemu Mathematica, Tucsui
yHiIBepcHUTETIB 3 61 Kpainu € odiniiianMu KopuctyBadyamu cucreMu Mathematica. Cepen HUX Takxi
OCBITHI  3aKJagu: IlexiHCBKUH, KemOpumxcrkuii,  Komym6ilicekuii,  ['apBapacbkuid,
Crendopnacekuii, MOCKOBCbKUH JiepxaBHUMA, ABCTpaliiicbkuil HarioHanbHul, KamigopHilicbkui,
Oxcopracekuil yHiBepcuTeTH, JIOHAOHCHKA IIKOJA €KOHOMIKM Ta IMOJITUYHMX HayK 1 Oararo
IHIIMX. 3TiJHO pe3yJabTaTiB JOCTIIKEHHS, MPEJICTaBICHOIO0 HOPBE3bKUMHU HayKOBISIMH[12],
BUKOPHUCTAHHS CHCTEM KOMIT FOTEPHOI MaTeMaTUKU Y HaBYAJIbHOMY TPOIIECi € 3BEPIICHUM (PaKTOM,
Kl BIAMIYAIOTh €(QEKTUBHICTh BHUKOPUCTAHHS Takux MNponaykTiB. Kpim Toro, mocmigHuKH
3a3HAa4Yar0Th, M0 BIPOBA/PKEHHS TAKUX CHUCTEM Y TPOIEC HABYAHHS MOBHHHO OYTH METOIO IS
TEXHIYHOI OCBITH, Ta NMPOMOHYIOTh HACTYIHI peKOMEHalii s MiABUILEHHS e(EeKTUBHOCTI 1aHOTO
IpoIlecy: Opi€HTAllisl Ha BHUKOPHCTAaHHS €JUHOTO MPOTrPaMHOro 3acody B MeKaxX OCBITHHOTI'O
3aKjaay; ToOyaoBa KypciB, IO 0a3ylOTbCS HAa MaTeMaTwIll, 3 ypaXyBaHHSIM BUKOPUCTAHHS
BIJMIOBITHOI CHUCTEMM; HAsBHICTh KOMII IOTEPHUX JlabopaTopiii, M0 [03BOJATH €(PEKTUBHO
BUKOPHUCTOBYBATH MPOTPaMHHIA 3aciO.

Bce mmumpmioro mommupenHs HaOyBalOTh 3TajlaHi MaTeMaTU4YHI MAKeTH B CHUCTEMI OCBITH,
30kpema, y BH3 B mpoiieci miaroToBKu BUUTENIB MAaTEMATUKH.

CKM BHKOPHCTOBYIOTHCSI SIK KOMIIOHEHTH KOMII‘IOTEPHO-OPIEHTOBAHUX METOJAUYHHUX
CHCTEM HABUYAHHS. IX BMKOPHMCTaHHS Ja€ 3MOry e(peKTHBHO OyayBaTH Ta JOCHiIKyBaTH
MaTeMaTU4YHI MOJEI, MPOBOJAUTH HaBUaNbHI MociikeHHs. [le Binmosinae bonoHchkomMy mporiecy
yIOCKOHANEeHHs BHUIOi ocBiTm. Y deTBepToMy TyHKTi Bemmkoi Xaprii ymiBepcuTeTinl’, sxwmii
CTOCYETbCS METOJOJIOTIi OpraHizamii HaBYaJbHMX JOCIIDKEHb Ta OCBITHBOTO TIIPOLECY B
YHIBEpCUTETaX, 30KpeMa, BKa3ye€TbCs, LI0 CTYIEHTH 3aJy4aloThCs JIO y4YacTi B HAyKOBHX
JOCTIDKEHHSAX 1 10 OCHOBHHUM METOJOM HAaBYaHHS € IPOBEIEHHS HaBYAIBHHUX JOCHTIKEHb Y
paMKax HaBYAJIBHUX MPEIMETIB, K1 MOJEIIOIOTh HAYKOBI JIOCIIPKEHHSI Y BIATOBIAHIN TpeAMETHIN
ranysi. [Ipygomy ¢opmu HaBuanbHOI pOOOTH MOCTIHHO BIOCKOHATIOIOTHCSA Ta HAOIMKAIOTHCS 10
METOOJIOTIi BIAMOBIAHOI Taiy31 Hayku. BuUKoOpucTaHHS JOCHITHUIIBKOTO MIIXOIy CTOCYETHCS HE
TITBKUA YHIBEPCUTETCHKOI OCBITH, a ¥ MIK1IbHOI. JloCTiAHUIBKUH MiaXi B OCBITI TOBUHEH CIPUSTU

17 http://lwww.MagnaCarta.com
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HAOYTTIO JOCHITHUIIBKUX KOMIIETEHTHOCTEH CYCHIIbCTBA 1 TOMY Ma€ MAaKCUMAJIbHO CITUPATHUCS Ha
iHpopmaniiini komyHikamiini Texunomnorii (IKT) — indpactpykrypy cycminbcTBa 3Hanb[7, ¢.103].

OTxe, MAroTOBKa MaOyTHIX yuyuTeniB MareMaTuku A0 BukopuctanHsi CKM sk B mporeci
HaBUYaHHS, TaK 1 B mojaibIniii mpodeciiiHiii AisbHOCTI HaOyBae OCOOIMBOTO 3HAYEHHS. Tomy
po3po0Ka METOJMK HaBYaHHS MaTeMaTHYHUX JUCHMILIIH 3 BUKopucTaHHSIM CKM, cTBOpeHHs Ha iX
OCHOBI 1H(MOPMAIIHHNUX HABYAJIbHUX CEPEIOBHIIL € JOCUTh AKM)YAIbHOK TIPOOIIEMOIO.

ABtop mnoninse aymky C.A. PakoBa moao rojioBHOi MpoOJeMH MaTeMaTHYHOI OCBITH B
VYkpaini. Bona Ha JaHuii MOMEHT MOJISTaE y CKIAQAHOMY Tpoueci pe)opMyBaHHS CUCTEMH OCBITH,
HaMaraHHsx 30€perTu Tpaaullii BUCOKOTO PiBHA (PyHIaMEHTAIBHOCTI MaTeMaTHYHUX HaBYAJIbHUX
rmporpam 3i 30ara4eHHsaM iX 11esIMH JTOCIITHUIPKUX TIAXOAIB y HaBUaHHI (SKi BKJIIOUYAIOTh y cebe:
IIOCTAHOBKY 3a/1a4i, (OpMyBaHHsI Ta €KCIIEPUMEHTANIbHY NE€PEBIPKY IiNOTE3, MOIIYK JeAYKTUBHUX
JIOBEICHb, CUCTEMATHU3aIlil0 HOBUX 3HAHb, METOJ[ MPOEKTIB), YUYHE-IIEHTPUCHKOI OCBITH, OCBITHIX
METO/IB CIIBIIpaIli, MDKIIPEIMETHOI Ta MPAKTHYHOI Opi€HTAallii HABYaHHS MaTeMaTHKH, PO3BA3aHHS
peabHO KUTTEBO BAXKIMBUX 3a1a4[7, c.62].

Kpim mnpodeciiiHMX MaTeMaTHYHHX TaKeTiB (ki JAOCUTh €(PEKTUBHO MOXYTh OyTH
BUKOPUCTaHI Yy HaBuaibHOMY npoueci BH3 1 3HauHO MeHIIe y 3arajabHOOCBITHIM ILIKOJI)
CTBOPIOIOTBCS CIIELIaJIbHI IAKeTH, OCHOBHHUM IMPU3HAYCHHAM SKHX € MIATPUMKA HaBYAHHS
IIKUTBHOTO Ta YHIBEPCHUTETCHKUX KypPCiB MaT€MaTHKH, BUKOPHUCTAHHS MaTeMaTHYHUX METOJIB B
nporieci HaBuaHHs iHIMX HpeaMeTiB. Ha ocHOBI nmux nmporpaMHux 3aco0iB (iX IPUPOAHO BiTHECTH
tako)k 10 CKM) cTBOpIOIOTH 3pydHE KOMII IOTEPHO-OPI€EHTOBAHE HABYAIbHE CEpPEIOBUINE IS
eKCIIepUMEHTYBaHHS B II€BHIM MaTeMaTWuHid Tamy3l (anredpi, MaTeMaTHYHOMY aHaii3i,
IJIaHIMeTpii, cTepeoMeTpii, Teopii KMOBIPHOCTI 1 MAaTEMAaTHYHIM CTaTUCTHIN, MAaTEMAaTUYHIN JIOTIII
TOILIO), HAJal0Th HU3KY IOCIYTI PO3B‘A3aHHSA THUIOBUX MAaTeMaTUYHUX 3ajad, Bizyamizawii
abcrpakiii| 8].

JlocuTh TUTITHUMU OO TCHEPYBAaHHS HOBHUX 1JI€H, MOCIIIHPKCHHS 3aKOHOMIPHOCTEH na€
Bukopuctanag CKM, B sSKuX peani3oBaHO PEeXHM JUHAMIYHHX HapameTpiB (MIPSIMOTO KEPOBAHOTO
«HEeNepepBHOr0» MaHiIyJIIOBAHHS MapaMeTpaMy KOMII FOTEPHOI MOJIENI).

CBiTOBUMH JIiiepaMH cepell TakeTiB jJuHaMivHol reomerpii € Taki: Cabri (®paniis),
SketchPad (CILA), Cinderella (dPH), Next (®PH).

Cepen makeriB komm toTepHoi anre6pu: Derive (Hoa 3emannis); Mathematica (CILLIA);
Maple (CILIA); MathCAD (CILIA).

Y 611b1I0OCTI PO3BUHEHMX KpaiH CBITY KOMII IOTEpHI MaTeMaTUYH1 CUCTEMHU, 30KpeMa MaKeTH
JMHAMIYHOT reoMeTpii 1 KOMIT I0TepHOI anredpu, € BUSHAHUMHU 1 MPUHHATUMH 3ac00aMU HaBYaHHS
MaTeMaTHKHU. YKpaiHa, Ha )Kajlb, 32 PI3HUX NPUYMH (0J1HA 3 IKUX — OUIBIIICTh cepeaHix mkia 1 BH3
VYkpaiHu HECHpOMOXKHI MPHUAOATH JOCTaTHIO KIJIBKICTh JTIIEH31d TaKUX MaKeTiB JJs opraHizarii
HAaBYaHH]) TMOKH IO BIJACTa€ B IbOMY, alleé € OOrpyHTOBaHa HaJis Ha Te, IO TpaauIii
dbyHIaMEHTATBPHUX MaTEMaTUYHUX JOCHIKEHb, TpaauIlli (QyHIaMEHTaTbHOCTI MAaTeMaTHYHOI
OCBITH, BUCOKHI pIBEHb MaT€MaTHYHOI KOMIIETEHTHOCTI BUMTEIIB MAT€MAaTUKH, 3pOCTaHHS PIBHA
KoMmIT toTepu3anii ¥ iHpopMaTu3aii ocBiTH B YKpaiHi JO3BOJATH il MOCICTH TiJIHE MiclLie SIK 3a
piBHEM CydacHOi KOMIIETEHTHICHOI MaTeMaTH4YHOi OCBITH, MOOYIOBaHOI Ha akTHUBHHUX (opmax
HaBYaHHS Ha OCHOBI HaBYAJBHMX JOCIiKeHb 3 BukopuctanHaM IKT, tak 1 y MaiiOyTHii cBITOBIN
CIIUJTBHOTI 3HaHB[6].

Oco0mBoO1 yBaru 3aciyroByIOTh MPOTPAMHI MPOMYKTH, IO CTBOPIOIOTHCS YKPaiHCBKUMHU
po3poOHuKamu. CaMe Taki IporpaMy po3paxoBaHi Ha BITUYM3HSIHY METOAWYHY CHCTEMY HaBYAHHS
MaTeMaTHKu. B YkpaiHi CTBOpEHO KiJIbka CHCTEM KOMII ‘IOTEPHOI MaTe€MaTHKH, PiBEHb PO3pOOKU
SKUX BIJNOBIJA€ CBITOBUM 1 SIKI peKOMEHJoBaH1 MIHICTEPCTBOM OCBITH 1 HayKuh YKpaiHM Uis
BUKOPHUCTAHHS Y HaBUAJIbHOMY IPOIIEC] 3aralbHOOCBITHIX HaBYaJIbHUX 3akiaiB. Le, 30kpema:

Granl (aBropu M.I. Kannak, F0.B. T'opomko; HarionansHuii negaroriuHuii yHIBEpCUTET
iMm. ML.II. JlparomaHoBa) mpu3HaueHa id MIATPUMKHA HaBuYaHHS aiareOpu 1 MOYaTKiB aHai3y,
CTOXACTHKH; MICTUTh PE&KUM JUHAMIYHUX ITapaMETPIB);

Gran-2D (aBropu M.I. XKannak, O.1. Bitiok; HarionansHuil nefaroriunuil yHiBepcUTeT iM.
M.II. [paromanoBa), DG (aBtopu C.A. PakoB, K.O. Ocenko; XapkiBCbKHii HaIliOHAJbHHN
nenaroriunuit yaisepcurtet iM. I.C. CKOBOpOaM) — MaKeTH AMHAMIYHOT reOMeTpiT;
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Gran-3D (aBropu M.IL. XKannak, O.1. Bittok; HarionansHUI eAaroriqHuil yHIBEPCUTET M.
M.II. JlparomaHoBa) njisi MIATPUMKHA HaBYaHHS CTEPEOMETPii, YaCTKOBO — aireOpw 1 MoyaTKiB
aHaizy;

TepM (aBrop M.C. JIbBOB; XEpCOHCHKMX JEp)KaBHHM YHIBEPCHUTET) MPHU3HAYCHO IS
KOMIT ' FOTEPHOI MIATPUMKH NMPAKTUYHUX 3aHATH 3 JIT€OPH B 3araJIbHOOCBITHIM MIKOJII.

Ha 6a3i iux mporpamMHux 3aco0iB cTBOpeHO IporpamHo-MeroandHi komiuiekcu [IMK Gran,
DG, TepM, 1o ycmimHO BUKOPHCTOBYIOTHCS B HIKOJAX 1 MEAAroriyHUX yHIBEepCHUTETaxX YKpaiHH.
JlocuTth BiJJOM1 BOHHM 1 32 M&XaMH Y KpaiHHU.

I Bce  rojoBHOI0O IpoOJIEMOIO Ha JIaHUM 4yac € po3poOka METOIUK (METOIWYHUX CHCTEM
HABYaHHS), OPIEHTOBAaHUX Ha BUKOpHcTaHHs cTBopeHnx CKM y HaBuampHOMY IpoOIleci, po3podka
HABYAJILHOTO Ta METOAMYHOTO 3a0€3MEeUYCHHS 3 TUTaHb X BUKOPUCTAHHS B HAaBYAJIHLHOMY IPOIECi
Ta BIMOBIIHA MMATOTOBKA BYUTENIB, GOPMYBaHHS Y HUX 1H(GHOPMAIIHHOT KYyJIBTYPH.

Bimowmi kinbka makeTiB Aiis MiATPUMKH HaBuaHHs Matematuku y BH3. Ile, 30kpema, CJIA
(Ceit JliniitHoi Anredpu; po3pobiieHo mia kepiBaunreoM O.B. CriBakoBeskoro); WebAlmir (O.B.
CrniBakoBcbkuii, B.C. Kpyrinuk) — st BUBYCHHS JIiHIHHOI anreOpu; IHCTpyMEHTaIbHI MPOTrpaMHi
3acobu (Xtremum, XtremumND, Extremum, Nonline, AsimpleX; po3po0ieHi miJ KepiBHUIITBOM
10.B. Tpuyca), mo npusHaveHi sl pO3B A3yBaHHs 3a71a4d 3 METOAiB onTuMmizarii; Master of Logic
(FO.B. Tpuyc, K.M. JIto04eHko) — 15 MATPUMKY HABYAHHS €JI€MEHTIB MaTeMaTHYHO1 JIOTIKH.

Takum yumHoM, CKM MOXyTh IOCHUTH €(EKTHBHO BHKOPUCTOBYBATHCS B CHCTEMI SK
CepelHbOi, TaK 1 BHUIIOI OCBITH, ajie JHIIE B YMOBaX TEOPETUYHOTO 1 EKCIEPUMEHTAIBHO
OOTPYHTOBAaHMX METOJUYHUX CHUCTEM HaBYaHHA. Emi3onuyHe HEOOIPYHTOBAHE BHKOPHUCTAHHS
JIeSIKOTO MaTeMaTUYHOroO TMakeTa He Jae OaxkaHux HachiakiB. [Ipu no6opi CKM crning BpaxoByBaTu
TaK0X 0COOJIMBOCTI 3a/1ai, IO PO3B SI3YETHCA.

[IpobnemaMu CTBOpEHHS 1 BHPOBADKCHHA B HABYAJBHHHA TPOLEC KOMII FOTEPHO-
OpIEHTOBAHUX METOJAMYHUX CHUCTEM HABYAHHS MPHUPOJAHUYO-MATEMATHYHUX JUCUUIUTIH B IMIKOJAX 1
BH3 nocnimxysanu M.1. XKangak[3], B.I. Knouko [4], C.A. Pakos[7], O.B. CniBakoBcbkuii[10],
M.C. JIeBoB[5], FO.B. Tpuyc[11] Ta in.

HasiricTh pisHoMaHiTHUX CKM axk HiSIK HE O3Hayae€, [0 YCIHIIIHO MOXHA PO3B‘sI3yBaTH
MaTeMaTHuHi 3a7a4i 0e3 BIAMOBIAHOI TEOPETUYHOI MIATPUMKH 3 MaTEeMaTUKH, HAasSBHOCTI BMiHb
po3B‘sa3yBat 3amadi. Omxe, CKM € notyxHuM 3aco00M KOMI‘IOTEpHOI MIATPUMKH JISJIBHOCTI
HAyKOBIIIB, y4YHIB, CTYJEHTIB, MEIaroriB, 1HXEHEPIB, aje €(PEKTHUBHICTh 1 METOJWYHA I[IHHICTH
Takoro 3acoOy 3aleXuTh BiJl BMiHb 3acTocoByBatu Horo[l1, c.40]. Tomy mpobnema po3poOku
METOJIMK HAaBUAHHS MATEeMATHYHUX TUCHUILTIH 3 BuKopucTaHHIM CKM, rapMmoHiiiHE MO€IHAHHS
TpaguIiiHUX MeTonuuHUX cucteM HaB4yaHHs 3 IKT 3anumaerscs akmyanvhoro.

BukopucranHs komm‘torepa Ta iH(GOpMaliHUX TEXHOJOTIH JalTh 3MOry 30araTuTi
MaTeMaTHYHy HayKy, PO3MIMPUTH ii 3aCTOCYBaHHS, CYTTEBO BIUIMHYTH Ha MAaTEeMAaTUYHY JisIBHICTh
(3mict, meroau, 3acobu). Illo x 1m0 3micTy ocBiTM (y TOMY YHCII MaT€MaTU4HOi), TO CILiJ
3a3HAYUTH, IO 3aCBOITU OOCST 3HaHb, SKOrO Oy/ie JOCTaTHHO y CYCHIIBCTBI 3HAHb, HE BAACTHCH,
OCKIIBKM TEpPMiH TOJBOEHHS 3HaHb TOCTIHHO CKOpodyeThcs. Ha maHumii MOMEHT 3a pPi3HUMH
OIlIHKAaMH BOHH CKJIaJafoTh MeHIne 10 pokiB. ToMy TOBOTUTHUMETHCS BUYMTHCS BCE KUTTS. Takum
YUHOM, TOJIOBHUM 3MICTOM MAaTEMaTHYHOI OCBITH CTaHE HE ONMAHYBAHHS IEBHUMH aJITOPUTMaMHU
pO3B‘sI3yBaHHS MaTeMaTHYHUX 3aqad (BOHHU, JO pedi, JTOCHTh €(PEKTUBHO pPO3B‘SI3YIOTHCS 3a
JIOTIOMOTOI0  KOMIT‘f0T€pa), a MaTeMaTHMyHa KOMIIETEHTHICTh, PO3YMIHHS 1 3acCTOCYBaHHS
MaTeMaTUYHUX METOIB JociipKeHHs[7, ¢.5]. Bce 1e, o4eBHIHO, MOBHHHO BPaxOBYBAaTHUCS TPH
PO3pOOIIi METOMUYHUX CUCTEM HABUAHHS MAaTEMaTUYHHX TUCIUILIIH 1 B CEpeAHIN KO, 1 y BUIIIH
IITKOJI.

BucnoBku.

1. AmHani3 cucteM KOMII‘IOTEPHOI MAaTeMaTUKHU Ta ICHYIOUMX MNEAAaroriyHUX MpOTrpamMHHUX
3ac00iB s BUBYCHHS MaTeMaTHKU B BHIIIN INKOJI TMOKa3aB, MO MpOrpamMHe 3ab0e3neueHHs
0araTb0X MaTeMaTUYHOI JAMCUHUIUIIH a00 BiJICYyTHE, a00 MOKJIMBOCTI HOTr0 BUKOPUCTAHHS TyXKe
OoOMe:KeHi.

2. Sk moka3zaB orsi, po3po0Ka MporpaMHUX CUCTEM MiATPUMKH HAaBUYAHHS MAaTEMAaTHKH B
BUIIIM IIKOJI MPHUBEPTAE YBary sk poO3pOOHUKIB MPOQEciiHMX MaTeMaTHYHUX CHCTEM, TaK 1
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CHCTEM, II0 CTBOPIOIOTHCS B YHIBEPCUTETaX JJIsl BUKOPUCTaHHS B HaBYaNbHIN JisuibHOCTI. Pasom ¢
TUM BapTO 3a3HAYMTH, IO PSJ ACHEKTIB i€l mpoliaeMu MoTpedyroTh MOAAIBIIOTO AOCHIHKEHHS. B
METOJIMYHUX CHUCTEMaX HaBUaHHS 0araThb0X MAaTEeMaTHYHUX AWCIMILUIIH BEIHKY POJIb BiIrParOTh
MPaKTUYHI aCMEKTH — LIUKJIM MPAKTUYHUX 3aHATH 1 JaOOpaTOpPHHX POOIT, CaMOCTiHA MpaKTHYHA
pobora. DopMyBaHHS MPAKTHYHUX YMiHb Ta HABHYOK JOCATAETHCS caMe TYyT, 1 s YacTHHA
HaBYAJIBHOTO IUIAHY € TeHTpalbHOW. [IpoGiema anekBaTHOI KOMII'FOTEPHOI IMiITPUMKH
NPAaKTUYHHUX 3aHATh MEHIIE po3po0sIeHa 1 yABISIETCA HAM aKTyaJIbHOIO.

3. Hosi indopmariiiHi TexHoiorii HaBYaHHS JO3BOJSIOTH ITOBHOIO MIPOIO PO3KPUTH
Mearoriuydi, MTUAaKTUYHI (YHKII] HOBMX TEXHOJIOTiH HaBUaHHS, peaii3yBaTH 3aKiajJeHi B HUX
MOTEHITIHHI MOXJIMBOCTI. B ymMoBax e iCHyrHO4YOi JEKIIHHO-ayAUTOPHOI CHCTEMH 3aHSATh BOHH
HalKpalle BIUCYIOTHCS B HABYAIILHUI TPOILIEC, IPU I[bOMY MOXKYTh HE 3MIHIOBaTH 3MiCT HaBYaHHS,
10 BU3HAYCHHUI OCBITHIM CTaHAApPTOM Juis 0a30Boro piBHsA. Lle — TeXHOIOrIi, M0 T03BOJISIOTH IPU
iHTerpanii B peaJibHUl HaBYAJNbHO-BUXOBHHUI TMPOLEC JOCATATH TOCTaBJICHUX OYAb-SKOIO
MPOrpaMor0, CTAHAAPTOM I[JICH 3a BCiMa HABYAIBHUMHU TPEIMETAMH 1HIIMMH, albTEPHATHBHUMU
TpaguIliiHAM MeToJaMH, 30epiraroud NpH I[bOMY BCl JIOCATHEHHS BITYM3HSHOI JUIAKTHKH,
MeIaroriyHol MCUXOJIOTIT, MPUBATHUX METOIHK.
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YK 004.655.3/.652.43

PEAJIM3AIIHA METO/IOB CPABHEHUA MHO/KECTB CPE/ICTBAMH
PEJIAIIHOHHBIX A3 /IAHHbBIX

®enopuenko K.A.
XepcoHCKMH rocyAapCTBEHHbIH YHUBEPCUTET

B cmamve paccmampuearomcsi 6onpocwvi, C65A3aHHbIE C UCNONb30BAHUEM COBPEMEHHBIX
pensayuonnvlx 6a3 oannwix. Onucanvl paziuuusie 3anpocsl, KOMopwvle UCNONb3VIOM PENAYUOHHOE
Oenenue “Great Divide” u paccmompenvt éapuanmul npumenenus smux 3anpocos. Ilpusedeno
ONUCAHUE BLIPANICEHUIL C UCNONb308AHUEM PENSAYUOHHOU aneedpvl u npumepnvl Ha sasvike SOL.

Knwouesvie cnosa: penayuonnvie 0a3vl OAHHBIX, peNAYUOHHOE OelleHue, CpPAGHEeHUe
MHOICECMS.

IlocTanoBKka npoodJieMbl

Hakomnenne wundopmamum B 0a3ax MaHHBIX HWH(POPMALMOHHBIX CHCTEM YIIPaBJICHUS
BBICIIMM YYEOHBIM 3aBEICHUSMM, 3aCTaBIII€T MCKaTh CpPEICTBAa JONOJHHUTEIBHOIO aHaliu3a u
00pabOTKM 53TUX MJAaHHBIX, I BO3MOXKHOCTH JAJIbHEHIee IPOTHO3UPOBAHUHM U TPHHATHUS
aJIeKBAaTHBIX pPEIICHUH B pa3IMuHbIX cuTyauusx. Hambosee pacnpocTpaHeHHbIMU 0a3aMU JAHHBIX
SBIISIIOTCSL  PEISIMOHHBIE 0a3pl  JaHHBIX, KOTOpPBIE JO CHUX TIOp OCTalOTCS CaMbBIMH
pacrpoCTpaHEHHBIMM M TONYJSpPHBIMA B Mupe. llpuMeHeHne HHCTpYMEHTOB Uil paboThl ¢
OLAP(online analytical processing ananutudeckas o0paboTka B peasibHOM Bpemenn) 1 DM(Data
Mining, WMHTe/ieKTyaabHbIX aHAIW3 JAHHBIX) 00JaJal0T LIMPOKHMH BO3MOXKHOCTSMH C TOYKH
3peHHsI aHAJN3a JAaHHBIX, OJHAKO 3TH WHCTPYMEHTHI HE BCET/a JOCTYIHBI B YUCOHBIX 3aBEICHUSIX.
[TosToMy pa3pa®oTuuKkaM HPUXOJUTCS pEATU30BBIBATH MHOTHE aJITOPUTMBbl CTaHAAPTHBIMU
CpeACTBaMU PEIALIMOHHON 0a3bl JaHHBIX.

[Tpu aHanmu3e 1aHHBIX YaCTO BO3HUKAET HEOOXOJUMOCTb MTPOU3BOIUTH CPAaBHEHHE HE TOJIBKO
noJjiel, HO MHOXECTBa 3amucei (KOpTeKei).

B coBpeMeHHBIX pETAIMOHHBIX 0a3ax MAaHHBIX MPAKTUYECKH OTCYTCTBYIOT pealln3aluyu
OTIepaTopoOB CpaBHEHHS MHOTOMEPHBIX MHOYXECTB, MIOATOMY TSt CpaBHEHUS
MHOECTB(OTHOILIEHUH) MPOrpaMMHCTy NPUXOAMUTHCS KaXAbI pa3 pealn30BBIBATH MEXAaHU3M
CpaBHEHHsI CaMOCTOSITETIbHO dYepe3 d3JEMEHTapHBIE OIEpalMd C HCIOJIb30BAHUEM BPEMEHHBIX
Tabu1, GQYHKIUN, KypcOpOB.

AHAJIU3 MOCIeTHUX AOCTHXKEHUH U myOauKanmii

B pensuuonHoi anreOpe Juis CpaBHEHUS MHOXKECTB CYILIECTBYET ONEpaTop «JIEIECHUE»,
ompenenennsiii  Kommom [1]. Ilpudyem naHHBIH omepaTop HE SBISETCS OJJIEMEHTApHBIM U
BBIPA)XAETCsl uepe3 JIpyrue OnepaTropbl «IPOEKIMH», «BBIYUTAHUS» U «IpOoU3BeAeHus». OIHAKO
MIPU €T0 HCIOJIB30BAaHUHA MBI MOXEM IIOJIYYUTh TOJIBKO COOCTBEHHOE IOJAMHOKECTBO MHOKECTBA.
[Tpryem B KIacCHYECKOM OIpENIeIeHUH ONepaTop JAeNIEHUs ONpeiesieH i OMHApPHOTO U YHApHOTO
OTHOIIEHHH, Tak Ha3biBaemoe, «Small Divide» [2]. [lns neneHus «MHOTOMEPHBIX» OTHOIICHHIMA
ucnonb3yercs «Great divide» [3]. OueHp moapoOHO omepaTop AeNCHHUs BO BCEX €ro MPOSIBICHUSIX
paccmoTpeH B auccepranuu [4]. OmepaTopbl, MO3BOJNISAIONIAE TMOJy4aTh PaBHbIE MHOXECTBA HIIH
NOJIMHOKeCTBa, ObUH BBeAeHb! ozaHee K. [leiitom n X. [lappenom B «Tperbem manudecte» [5] —
SUBSET (nmoamuoxectBo) SUBSETEQ (paBeHCTBO), KOTOpbIe e€Illeé HE pealii30BaHbl B
coBpeMeHHBIX pensiuuoHHbIX CYB/I.

eab craTbu

PaccMorpuM BO3MOXKHOCTH peanm3anuu  JaHHBIX oneparopoB(SUBSET, SUBSETEQ),
AIIEMEHTAPHBIMH OIIEPATOPAMH PEISIIIMOHHON anreOphl ¢ BO3MOXKHOCTBIO B JalTbHEHINIEM TIOTYYHTh
HKBUBAJIEHTHOE BhIpaykeHHe s3bika SQL.

OcHoBHast YaCTh CTATHH

Onpenenum 6a30BbIE MOHATHA JSICHUS U HCIIOJIb3yeMble 0003HAUYEHUS.
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Onpenenenue 1.
«Great Divide»(6oimbmioe nenenne) — OyeM Ha3bIBAaTh BhIpaKEHHE BUAA I, 1, =1;,

rje OTHOWIEHUs I},I,, [, ONpEIeNI0TCS COOTBETCTBEHHO CXEMaMH Sl(X uY), S, (Y uZ),
S,(XuZ), rakux uro X ={x...x},Y ={y;...y,},Z={z...7,}.

Onpenenenue 2.
«O0001IeHHBIM fenieHreM» [6] OyneM Ha3bIBaTh BHIpAKEHHE

h=n= (”x (r)x 7, (rZ))_ﬂXUZ ((ﬂ'x () x rz)_(rl X7, (rz))) .

JlanHOE BBIp@XEHWE SBISACTCS TPOMO3JKHM W 0oOmUM Juisi mpeoOpa3oBaHUsl B
skBuBaJIeHTHOe SQL BhIpakeHue, MOATOMY IPEIIaraeTcsi UCIOJIb30BaTh CIEAYIOIIEe ONpe/eIICHe
orieparopa JeJeHHs, B KOTOPOM HCITOJIb3YETCsl peIsSIMOHHas ajiredpa ¢ pacuiupeHusiMu (oreparTop
CYIIECTBOBAHUS 7).

Onpenenenue 3.

«/lenennem c pactmpeHusMu» Oy/1eM Ha3bIBaTh BBIPAKECHUE

L+r,=o. )(ﬁXuz(rl ><,)),

3(”Y ((Uz:tz (r2 )))—”Y ((Ux:q('i)))
Vi e(ﬂ'xUz (r,>< rz)) ut E(”x (rl))’ t, e(7Z'xUz (r,>< rz)) ut, E(”z (rz))

HpI/I HCIIOJIb30OBAHHUU OIICpaTopa ACJIICHUS MblI MOXCM HOHy‘II/ITB TOJIBKO CO6CTBCHHOC

HOJMHOKECTBO, JJsI OTHOWICHWH I,I, OTHOCHTENBHO Y = {yl Y } ,  YVIOBIETBOPSIOIIUX

CIIEYIOLIEMY  YCIIOBHIO 77, (o-x . (rl)) c, (O_Z:tz (r, )) «JlenieHne ¢ PACIIMPEHHAMH»  JIETKO

npeodpasyercst B SQL BrIpaxkeHHe ¢ IByMs BIOXEHHBIMH Ioj3arpocamu ¢ onepatopom EXISTS,
tak HasbeiBaeMbIM «SQL Double Doublex.

[TomaroBoe HaxOXICHHE PAaBHBIX MHOKECTB omucano Jlerom [7], HO JaHHBIA MOAXO[
TpeOyeT co3aanus OONBIIOT0 KOJIHMYECTBA MPOMEKYTOUYHBIX BPEMEHHBIX OTHOIIEHUH (Tabmull), 4To
9acTo O4YeHb HeyH00HO. [ToaTOMYy HE0OXOIMMO TIOTYYUTh OOIIUI BHJI BRIPAXKEHUS, TTO3BOJISFOIIETO
MOJIYYUTH PABHBIE TTOJJMHOKECTBA.

Ornpenenenue 4.

«O0001IeHHBIM PKBUBAJIEHTHBIM JIeIEHHEM» Oy/1eM Ha3bIBaTh BhIPAKEHUE

L=_n :(ﬂx (), (rZ))_ﬂXUZ ((ﬂ'x (r)x rz)_(rl X 7tz (rz)))

—TTxoz (( h X7, (rz)) _(ﬂ'x (r)xr, ))

JlanHO€ BbIpa)XeHHE MOJIy4aeTcsl U3 «0000IIEHHOTO JEIEHUS».

Omnpenenenue 5.

«OKBUBAJIICHTHBIM JICIICHUEM C PACIIUPEHUSIMI» OyZeM Ha3bIBaTh BhIPAKEHUE
L+ T1,=0.

3(”‘( (O'x:q(rl))u”v (O'z:tz(rz))—”v (O'x:tl(rl))“”\( (O'Z:tz(rz))) (ﬂ'x vz (q > rz)) '
Vie (”xUz (r>< rz)) ut E(ﬂ'x (rl))1 t, E(”xUz (r >< rz)) ut, E(ﬂ'z (rz))

Ycaosue PaBHBIX MOJAMHOXKCECTB TAKIKE MOXXHO MPCACTABUTE TOXICCTBCHHBIM BBIPAXKCHUCM

n+_r=o_ Ty 7 (I, >< rz))

3(71\( (o‘xztl(rl))—ﬂ'y (0'2:12 (rz )))vﬁ(ﬂ'\( (0'2:12 (rz ))—ﬂ'\( (O'x:tl(rl))) (
Hcnone3ys onpeneneHus 4 win 5, TIOTYyYUM PaBHBIE MOAMHOXKECTBA [UIsl OTHOIIEHUH I}, T,

otHocuTenbHO Y ={Y;...Y,}, yIOBICTBOPSIOLIAX CIE/AYOIIEMY yCIOBUIO

Ty (O_x:t1 (rl)) =7y (O-Z:tz (I’2 ))

Ornpenenenue 6.
«O0600I1IEHHBIM JIeJIeHUEM JIJIs1 COOCTBEHHBIX MOJIMHOXKECTB» Oy/1€M Ha3bIBaTh BBIPAKECHUE

h~n= (”x (n)xr, (rz))_”xUz ((ﬁx () I’z)—(l’1><7rz (rz)))

iz (%75 (5)) = (1% 7, (1)) = (774 (1) <1, )
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Omnpenenenue 7.
«JleneHneM s COOCTBEHHBIX MOJMHOXKECTB C pAaCHIMPEHHAMH» OyJeM Ha3bIBaTh
BBIpa)KEHUE

h+c

rh=0_ r r.
2 0-3(”\( (O'Z:tz(rz))_”Y (Ux:tl(rl)))V3(”v (Ux:tl(rl))—”v (O'Z:tz(rz ))) (ﬂ-x vz ( ! > 2)) '

Vie (”xUz (r>< rz)) ut E(ﬂ'x (rl))’ t, E(”xUz (r >< rz)) ut, E(ﬂ'z (rz))

Wcnonb3ys onpeneneHust 6 Wi 7, MOJIyduM COOCTBEHHBIC IMOJAMHOXKECTBA I OTHOILICHUH
n,r, OTHOCHTEJIHHO Y={y,...i}, YIOBIIETBOPSIOIINX CIICAYIOIEMY YCIIOBHIO

Ty (O-x:t1 (rl)) < 7y (‘72:t2 (rz))-

PaccmoTpum nipumepsl SQL BbIpakeHU.
B xauecTBe puMepa pacCMOTPHUM JIBE TaOJIHIIBI
CREATE TABLE [R1] (
[A] [varchar] (50) NOT NULL,
[B] [varchar] (50) NOT NULL
)
CREATE TABLE [R2] (
[B] [varchar] (50) NOT NULL,
[C] [varchar] (50) NOT NULL
)
Jlns nmeneHus, Kak oTMedeHO Bbiie, ucmosbdyercs «SQL Double Double», xotopsrit
OITUCHIBAETCS CIIEAYIOIIUM BhIpasKEHHEM
SELECT DISTINCT r1.A, r2.C FROM 1, r2
WHERE NOT EXISTS(SELECT 1 FROM r2 T2
WHERE T2.C =R2.C
AND NOT EXISTS(SELECT 1 FROM r1 T1
WHERE T1.A=rl1.A and T2.B=T1.B));

CornacHo OIMpCACIICHHUIO 5 AJIg MTOJIYYCHHA PABHBIX IMOAMHOXKCECTB IIOJYYaeM CJIICAYHOIICC
BBIPAXKCHUC

SELECT DISTINCT r1.A, r2.C FROM r1, r2
WHERE NOT EXISTS(SELECT 1 FROM r2 T2
WHERE T2.C =R2.C
AND NOT EXISTS(SELECT 1 FROM r1 T1
WHERE T1.A=r1.A and T2.B=T1.B))
AND NOT EXISTS(SELECT 1 FROMr1 T1
WHERE T1.A=R1.A
AND NOT EXISTS(SELECT 1 FROM r2 T2
WHERE T2.C=r2.C and T2.B=T1.B));
CornacHo ompeneieHu0 7 MM TOJNYYEeHUS COOCTBEHHBIX TOJMHOXKECTB IMOJIydaeM
CJICAYIOIICC BEIPAKCHUEC, IPUICM BBIPAKCHUC 6YI[€T OTIIMYATBCA OT MPEABIAYIICTO TOJIBKO BTOPBIM
ycnoBueM, kotopoe npeodpazyercs uz NOT EXISTS B EXISTS
SELECT DISTINCT r1.A, r2.C FROM r1, r2
WHERE NOT EXISTS(SELECT 1 FROM r2 T2
WHERE T2.C=R2.C
AND NOT EXISTS(SELECT 1 FROM r1 T1
WHERE T1.A=r1.A and T2.B=T1.B))
AND EXISTS(SELECT 1 FROM 1 T1
WHERE T1.A=R1.A
AND NOT EXISTS(SELECT 1 FROM r2 T2
WHERE T2.C=r2.C and T2.B=T1.B));
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[Tpumepsl TpuBENEHBI s TaONMUIl, COAEPKAIIUX IO OJAHOMY aTpuOyTy, €ClIu TpHu
CPaBHEHUHU HCIIOJIb3YETCSl HECKOJIBKO aTpUOYyTOB, TO BO BCE 3aMpPOChl J0OABISAIOTCS HEOOXOIUMBIE
aTpuOyTHI

T1L.A=T2.A (A= T2.A1 and A>=T2.A2 and ... and T2.Ax=T2.A«), T1.B=T2.B (B:= T2.B:
and By= T2.B; and ... and T2.Bh=T2.By), T1.C= T2.C (C1= T2.C; and C>= T2.C2 and ... and
T2.C=T2.Cy)

BriBoabI

[IpuMeHeHre PENSIUOHHOTO JEJCHUS MOXET OBITh MOJE3HBIM IPHU CIOKHOM aHaIu3e
nanubix B pensuuoHHbix CYBJl, kak pa3paboTuvikaM, Tak W agMUHUCTpartopam. PackpeiTue
MEXaHU3MOB IIOCTPOCHHUS 3alpoca C HCIOIb30BAHUEM PEJSIIUOHHOIO JEJIEHUS IMO3BOJISIET
YIOPOCTUTH U yCKOPUTh Hanucanue SQL 3anpocos.
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IHhbopmaUinHi TexHoNoOTril B OCBITI

AHOTAILIIT

Bilousova L.I., Kyselyova O.B.

Technology of forming at the future teachers of self-education competence with the use
of potential of informative-educational environment.

The article is devoted to the issue of modern pedagogical education — to forming at the
future teachers of self-education competence in the process of their professional preparation. The
structural components of the mentioned competence are determined. Technology of its forming at
the students of pedagogical specializations with the use of potential of informative-educational
environment is grounded.

Keywords: competence of self-education, informative-educational environment, future
teacher, technology of forming of self-education competence.

Binoycosa JI.I., Kuceabosa O.b.

TexHousoris ¢opmMyBaHHsI Yy MaHOYTHiX HeJaroriB KOMIIETEHTHOCTI CaMOOCBIiTH 3
BHKOPHMCTAHHAM NOTeHLialy iH(popManiliHO-HABYAJIBHOI'O cepel0BUIIIA.

CraTTiO NPUCBSIUEHO aKTya bHIM MpoOsieMi Cy4acHoi egaroriyHoi ocBiTH — (POPMyBaHHIO Y
MaiOyTHIX TenaroriB KOMIETEHTHOCTI CaMOOCBITH B Tporeci ix mnpodeciiHol MiaroTOBKH.
Bu3HayeHO CTPYKTYypHI KOMIIOHEHTH PO3TJISIIYBaHO! KOMIIETEHTHOCTI. OOIPYHTOBAHO TEXHOJIOTIIO
ii ¢opMyBaHHS y CTYAEHTIB NEAAroriyHUX CIELIaJbHOCTEH 3 BHKOPUCTAHHSIM MOTEHIIATY
iH(pOpMaNiiiHO-HABYATIHLHOTO CEPEIOBHIIA.

Kiro4uoBi cjioBa: KOMIETEHTHICTh CaMOOCBITH, 1H(GOpMaIiiiHO-HABYAJIbHE CEPEIOBHIIE,
MaiOyTHIN Tienaror, TEXHOIOTist HOpMyBaHHSI KOMIIETEHTHOCTI CAMOOCBITH.

besoycosa JI.H., Kucenesa O.b.

Texnosioruss  ¢opmMupoBanusi 'y  OyAymuMxX  MeJaroroB  KOMIETEHTHOCTH
caMo00pa30BaHus ¢ HCNOJIb30BAHNEM NOTEHIMAIA HH(POPMALMOHHO-Y4eOHOM Cpe/bl.

CraThs OCBSIICHA aKTyaJIbHON MPOOIEeME COBPEMEHHOTO MEAarorniecKoro 00pa3oBaHms —
¢dopmHpoBaHHI0 y OyIylIMX NEeIaroroB KOMIIETEHTHOCTH €aMoOOpa3oBaHUS B IIpolecce HX
npodeCCHOHATFHON TOATOTOBKU. OTIpeneNeHbl CTPYKTYPHBIE COCTABIISIONINE paccMaTpUBaeMON
KOMIETeHTHOCTH. OOOCHOBAaHO TEXHOJIOTHIO €€ (POPMUPOBAaHUS y CTYAECHTOB ME€IarormyeckKux
CTIEMAIBHOCTEH C MCIIOIh30BAHNEM MTOTEHIIMAIA HHPOPMAITMOHHO-YIEOHOM CpEeIbI.

KiroueBble cjI0Ba: KOMIETEHTHOCTh CaMOOOpa3oBaHMsl, HH(OPMAIIMOHHO-y4eOHas cpeaa,
OyIymuii mearor, TEXHOJIOTUS (POPMUPOBAHUS KOMIIETEHTHOCTH CaMOOOpa30BaHuUs .

Gardner G.A., Baran H.P.

Online International Higher Education Programs: The Possibilities of a US and
Ukrainian Partnership.

This article examines the development of online courses as part of international programs
and explores the use of online courses to overcome visa and other limitations in recruiting faculty
and students to the United States. It specifically explores the possibility of joint-program
partnerships between US and Ukrainian universities. It concludes that there are no major barriers to
such partnerships that cannot be overcome through proper course design and adequate access to
technology.

Keywords: online course, joint-program, higher education, technology.

I'apanep I'.A., bapan I'.I1.

Mixunapoani Onaaiin Kypen s Bumoi mkosn: Moxusocti naprtaepersa mick CIIA
Ta YKpaiHoI0.

CraTTs mpucBsiueHa po3poOIli CHUIBHUX MIKHApOJHUX OHIaWH KypciB. OcoOimBa yBara
MPUALISETHCS] CTBOPEHHIO CNUIBHUX MPOEKTIB YKPAaiHCHKUMH Ta aMEPUKAaHCHKUMHU YHIBEpPCUTETaMU
Ta 3a3HAYAETHCS, 110 HE ICHYE MEpEeIIKoj] TaKOMY MapTHEPCTBY, sIKIi HE MOXKHa Oyno 0 mojoiatu
IIPY HAJIEXKHIM po3poO1li KypciB Ta HassBHOCTI a/IeKBATHOTO JOCTYILY 10 TEXHOJIOT1H.

Kuro4oBi cjioBa: oHIaiiH Kypc, COUIBHUIN MPOEKT, BUILA OCBITa, TEXHOJIOTII.
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Summary

I'apauep I'.A., bapan I'.I1.

MexayHapoaHble OHJIAWH KYpPChbl JJIs1 BbICHIEH IIKOJbI: BO3MOKOCTH NMAPTHEPCTBA
MEXK1Yy CIIA U YKPANHOIM.

B cratbe paccmarpuBaercsi pa3paboTKa COBMECTHBIX MEKIYHAPOJIHBIX OHJIAWH KYpCOB.
Ocoboe BHUMaHUE YAETSETCS CO3/IaHUI0 COBMECTHBIX MPOEKTOB YKPAWHCKUMH M aMEPUKAHCKUMHU
YHUBEPCUTETAMU U YKA3bIBAETCS HA OTCYTCTBUE BECOMBIX NPEMATCTBUN JUIsl TAKOIO IMAPTHEPCTBA,
KOTOpBIE HEJb3s ObI OBLJIO MPEO0IETh MPH JOKHOW pa3paboTKe KypcoB M HAIMYHMU aJIEKBaTHOTO
JOCTYIIA K TEXHOJIOTHSIM.

KioueBble cjioBa: OHJIAlH Kypc, COBMECTHBIH IPOEKT, BBICIIEE 00pa30BaHKUEe, TEXHOIOTHH.

Edwin Gray

It Professional Competences and the Requirements of the Labour Market: Experience
of the United Kingdom

Understanding the employment market while defining specific skill sets associated with
potential graduates is always important for courses in higher education.

I'peii J.

IIpodeciiini komnereHnii Ta BUMOru puHKy npaui: rocsig O6’eqnanoro Kopoaiscrsa.

CrarTs npucBsiueHa (pOpMYBaHHIO KOMIETEHIIIH, SKi BiIMOBIAAIOTh BUMOTaM PUHKY Mpalli
Ta HAaBYAHHIO MPOTSITOM YCHOTO KUTTS.

KuarouoBi cjoBa: mpodeciiiHi KoMmeTeHIlii, pHHOK Ipalli, HaBYaHHS MPOTITOM JKHTTS,
€BpOMEICHKUIT OCBITHIN TIPOCTIP.

I'poii E.

IIpodeccuonanbHble KOMIETEHIIUH U TPeOOBaHUSI PbIHKA TpyAa: onbIT O0be1eHHOro
KopoaeBcTBa

B cratbe paccmarpuBaetcst GopMHUpPOBaHME KOMIIETEHIIMN, COOTBETCTBYIOIIMX TPEOOBAHUSIM
pBIHKA TpyJa U 00YUEHHIO Ha MPOTSHYKEHUH BCEH KU3HU.

KiawueBble cjioBa: TpodecCHOHATIbHBIE KOMIIETCHIIMH, DPBIHOK TpyAa, OOy4eHMH Ha
MPOTSHKEHUH BCeil ®u3Hu, EBpomneiickoe 00pa3zoBaTelibHOE POCTPAHCTBO.

Zholtkevych G.M., Ignatov S.Y., Nazyrov Z.F.

Grouping of Complexes of Multiphase Queuing Systems.

Issues of classification of the complexes of multiphase queuing system systems in
correspondence with entrance-output correlations and automatic grouping of complexes by the
analysis of the graph of final product composition is examined in this work.

Keywords: multiphase queuing system, complexes classification, composition graph,
automatic grouping;

Koarkesnu I''M., IrnaroB C.10., Hazupos 3.®.

I'pynyBanHsi KOMILIEKCIB 0araTocTagiiiHuX 00CJIYrOBYIOYHX CHCTEM.

Y  poGoTi po3mISAAOThCA  TNUTaHHSA  Kiaacu@ikaiili KOMIUIEKCIB — OaraTocTaiiHOi
00CITYrOBYIOUMX CHCTEMHU 3TiTHO JI0 CHIiBBIJHOIIEHb BXIiJ-BUXiJl Ta aBTOMAaTHUYHOTO TPYIyBaHHS
KOMIUIEKCIB IIUISIXOM aHali3y rpada CKiiaay KIHIIEBOTO BUPOOY.

Kurouosi cioBa: 6ararocrajiiiHa o0ciayroByrooua cucrema, kiacudikaliisi KOMIUIEKCIB, rpad
CKJIaay, aBTOMaTHYHE IPYITyBaHHS.

Koarkesnu I'.H., Urnatos C.10., Ha3zbipos 3.®.

I'pynnupoBka KOMIIEKCOB MHOTOCTAAMHHBIX 00C/TYKUBAIOIIHUX CHCTEM.

B pabote paccmarpuBaroTcs BOMPOCH KiIacCU(UKAIMH KOMIUIEKCOB MHOTOCTAIUHHOM
CUCTEMBI COIJIAaCHO COOTHOIICHHUSAM BXOA-BBIXOJ U aBTOMAaTHYECKOU TPpYHOIIUPOBKHU KOMILICKCOB
myTeM aHanu3a rpada coctaBa KOHEUHOTO U3ACITHSI.

KiroueBble ¢ji0Ba: MHOTOCTaJIMITHAS CHCTEMA, KJIacCCH(PHUKAINS KOMIUIEKCOB, Tpad cocTaBa,
aBTOMAaTHUYecKasi TPYMIUPOBKA.
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AHoTauii

Kartashova E., Lvov M.

Austrian — Ukrainian Project CENREC as Example of Information Support of Activity
of International Scientific Community.

In the paper the problem of informational support and international scientific activity and
cooperation of a few research groups working in the same scientific area is considered. Each such
group includes scientific adviser, collaborators, postgraduate and master students. The problem
consists in effective support of its collaboration. As an example of support environment of joint
scientific activity we consider the portal CENREC, developing in the frame of joint project of
research institute of symbolic computations of J. Kepler University (Linz, Austria) http://risc.uni-
linz.ac.at/ and research institute of information technologies of Kherson State University (Ukraine).
The project was initiated by authors in 2008. Since 2009 the project is supported by ministers of
science and education of Austria and Ukraine.

Key words: scientific activity, international scientific cooperation, Information and
Communication Technologies.

Kapramosa E., JIbBos M.C.

ABcrpilicbko-Ykpaincskuii npoekt CENREC sk npukian indopmaniiinoi miarpumku
AiSJILHOCTI MI>KHAPOJHOT0 HAYKOBOI'0 CIIiIBPOOIiTHULITBA.

VY nmaHiit poOOTiI PO3MIsIHYTO TpobieMy iH(GOPMaLiifHOT MiATPUMKH HAYKOBOI AiSNTBHOCTI 1
MDKHApPOJHOTO CITIBPOOITHHUIITBA JIEKUTLKOX HAYKOBO-IOCIITHUIILKUX TPYI, SIKI MPAIIOIOTh Y OJIHIN
HaykoBiil obnacti. KoxHa Taka rpymna BKJIIOYae HAyKOBOTO KepIBHHMKA, CIIBPOOITHUKIB, acIipaHTiB
Ta MarictpanTiB. [Ipobiema nomnsirae y egekTuBHOMY 3a0e3Me4eHHi CcriBpoOITHULTBA. SIK pUKIIan
CepelIoBHINA MIATPUMKHU CIHiIbHOT HayKoBoi HisuibHOCTI M HaBoaumo moptan CENREC, mo
PO3POOITIOETECS Y paMKaxX CIIJIBHOTO HAYKOBO-IOCIITHUIIBKOTO TPOEKTY HAYKOBO-IIOCIIiTHOTO
iHCTHTYTY cumBonbHMX nocmimkens (RISC) ymisepcutery im. M.Kemmepa (r. JIinm, Ascrpis)
http://risc.uni-linz.ac.at/ Ta HI IT XJIV. [Ipoekr iuimiiioBanuit y 2008 p. [Mounnaroum 3 2009 p.
MPOEKT (hiHAHCYEThCA MiIHICTEPCTBAMH OCBITH 1 HAyKU ABCTpii 1 YKpaiHbI.

KawuoBi ciaoBa: HaykoBa AisUTBHICTh, MDKHApOJHE HAayKOBE CHIBpOOITHHUIITBO,
iH(popMalliliHi Ta KOMYHIKAalliiHI TEXHOJIOTII.

Kapramosa E., JIbBos M.C.

ABcrpuiicbko-Ykpannckuii npodkt CENREC kak npumep wuHGpOpManHOHHON
NOAEPKKH /1esITeJIbHOCTH MeKTYHAPOIHOI0 HAYYHOI'0 COTPYIHNYeCTBA.

B nHacrosmieit pabote paccmarpuBaercs npobiaema HH(YOPMAIIMOHHON MONACPKKUA HAYIHOU
NESTEIbHOCTH M MEXIyHAPOJIHOTO COTPYIHHUYECTBA HECKOJIBKUX HAyYHO-HCCIIEA0BATENbCKUX
rpymm, paboTalonMX B 0JHOW HaydHOU obnmacTu. Kaxknas Takas rpyrna BKJIIOYaeT B ce0sl HayuHBIX
PYKOBOJMTENEH, COTPYIHUKOB, acCHUPAHTOB U MarucrpaHTtoB. IIpoOnema 3akitouaeTcss B
s dhekTHBHOM 00ecTiedeHHH COTPYIHUYECTBA ITHX TpyMIl. B kauecTBe nmpumepa cpenbl MoJAepKKU
COBMECTHON Hay4yHOM nestenbHOCTH paccmarpuBaercss nopran CENREC, paspabateiBaemblii B
paMKax COBMECTHOI'O MPOEKTa HAYYHO-HCCIEA0BATENBCKOIO HHCTUTYTa CUMBOJIBHBIX BBIUYMCICHUIN
(RISC) ynusepcutera um. M.Kemnepa (r. Jlunu, ABcrpust) http://risc.uni-linz.ac.at/ 1 HUNM UT
XI'Y. TIlpoexkt wunHMuMUpoBaH aBTopamMu padotel B 2008 r. Haumnas c 2009 r. mpoext
(uHaHCUpYyeTCs MUHUCTEPCTBAMU 00pa30BaHus U HAYKU ABCTPUU U Y KpPauHBI.

KiroueBble cii0oBa: Hay4yHasl JESATEIBHOCTb, MEXIYHAPOJHOE HAay4YHOE COTPYAHHYECTBO,
MH(pOPMAITMOHHBIE © KOMMYHHUKAITMOHHBIE TEXHOJIOTHH.

Lavrov E., Barchenko N.

The ergonomics planning of the electronic educational modules in the conditions of the
open module multimedia system.

The actuality task of choice of the electronic educational module is considered in work. The
method of choice, allowing to take into account different requirements and preferences taught on
each of criteria of choice, and algorithm of realization of this method, is developed. Offered
approach allowed not only to get quantitative estimations for each of alternatives and to choose the
best but also check up the rightness of estimation.
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Summary

Keywords: e-learning, electronic educational module, analytic hierarchy process.

JlaBpoB €.A., bapuenko H.JIL.

ITinxin 10 eproHOMIiYHOrO NMPOEKTYBAHHS €JeKTPOHHHX Y40OBHX MOAYJIB B YMOBaXx
BIIKPHUTOI MOAYJIbHOI MYJIbTUMeENAia CUCTEMM.

VY po0oTi pO3MNIAHYTO aKTyajlbHE 3aBJaHHS BHOOpPY EJIEKTPOHHOTO Y4OOBOTO MOJIYJIS.
Po3pobiiennii meton BHOOpPY, IO JIO3BOJIAE BPaxOBYBaTH Pi3HI BUMOTH 1 TEpeBaru TOTO, XTO
HABYAETHCSA 10 KOXXKHOMY 3 KpUTepiiB BHOOpY, 1 aiuroput™m peamizamii LOOTO METOMY.
3anpornoHOBaHUK MiAXi JO3BOJMB HE TUIBKM OTPUMAaTH KUIBKICHI OINIHKH IS KOXHOI 3
aJIbTEpPHATHB 1 BUOpATH SKHAWKpaIIly, ajie 1 epeBipUTH NMPaBHIBHICTD OIIIHKH.

Kiro4uoBi ciioBa: nucraHiiiiHe HaBYaHHS, CJICKTPOHHUN YYOOBHM MOIYJIb, METOJ aHATI3y
iepapxiii.

JlaBpoB E.A., bapuyenko H.JI.

IMoaxox K IProHOMHYECKOMY MPOEKTHPOBAHUIO IJIEKTPOHHBIX Y4eOHBIX MOAYyJieil B
YCJI0BHSAX OTKPBITOI MOAYJIBHOM MYJIbTHMEANA CHCTEMBI.

B paborte paccmoTpeHa akTyaslbHas 3ajlada BBIOOpa AJIEKTPOHHOTO Y4EeOHOTO MOJYIIA.
Pa3paboran meton BbIOOpa, MO3BOJSAIONIMN YUUTHIBATH Pa3nyHble TPEOOBAHUS U MPEATOYTCHUS
o0ydaeMoro 1o KaXJIOMy U3 KPUTEPHEB BBIOOpA, W QJITOPUTM peaTu3alldd 3TOTO METOJa.
[IpennoxxeHHBINH TOIXO0]] MO3BOIHII HE TOJIBKO MOTYYUTh KOJTHMUECTBEHHBIC OLICHKH VIS KaXA0W M3
QIBTEPHATHB M BEIOPATH HAMITYUIITYIO, HO U POBEPUTH MPABHILHOCTD OI[CHKH.

KiloueBble cj10Ba: [UCTaHIIMOHHOE OOydYeHHE, OJCKTPOHHBIM Yy4YeOHBIH MOMYIb,
MHOTOKPHUTEpHUATBbHAS 3a/1a4a BIOOPa, METO/T aHAJIM3a HEPAPXHIA.

Lavrov E., Klimenko A., Nazarov S., Barchenko N., Trubnikov Y.

Adaptive Automated control system by the university.

Considered the Automated control system by the university, including subsystems the
«Educational and workings plans, graphs of educational process», «Calculation of loading and
states», «Partition of load between teachers», «Forming of time-tables», «Controller of employment
of audiences and teachers», dean's «Office», «Methodical providing», «Planned — financial
department» and other. The questions of adaptation of the educational modules are considered to
the features of taught.

Keywords: Automated control system by the university, adaptation, educational modules.

JlaBpoB €.A., Knimenko O.B., Hazapos C.1., bapuyenko H.JL., Tpyonukos 1O.B.

AnantuBHa ACY By30M.

Posrnsnyra ACY By30M, IO BKJIIOYAE MiJCUCTeMH «Y4OoBi 1 poboui miaHH, Trpadiku
yaboBoro mporecy», «Po3paxyHOK HaBaHTaXeHHS 1 IITaTiB», «Po3mojail HaBaHTaXKEHHS MIXK
BUKJIaauaMuy», «DopMyBaHHS PO3KIAIiB», «Jlucmeruep 3aifHATOCTI ayAMTOpii 1 BUKIAAaYiBy,
«/lexanat», «Metonuune 3abesneuyeHHs», «llnanoBo — ¢QiHaHcoBuil BiAALI» 1 1H. Po3risHyTi
MUTAHHS aanTaiii y400BUX MOIYJIB A0 0COOIUBOCTEN THX, KOTO HABYAIOTb.

Kuouogi cioBa: ACY By3oMm, ajanTaris.

JlaBpos E.A., Kimmenko A.B., Hazapos C.U., bapuyenko H.JI, Tpyonukos 10.B.

AnantuBHass ACY By3oM.

Paccmorpena ACY By3oMm, BKIIIOHaromas MHOJACHCTEMBl «Y4eOHble M pabouue IIaHbl,
rpaduku ygeOHOro mporuecca», «Pacuer Harpy3ku U mTatoBy», «PacnpeneneHne Harpy3ku MexAy
npernofaBaTensMuy, «DopMupoBaHUE pacmucaHMily, «Jlucrerdep 3aHATOCTH ayIUTOPHM U
npenoaasarteneiy, «Jlekanary, «Mertoaudeckoe obecrieueHuey, «IlmanoBo — GpuHAHCOBBIA OTACI
u J1p. PaccMoTpeHbl BONPOCH aAanTaiy yueOHbIX MOyJIel K 0COOEHHOCTSIM 00y4aeMBbIX.

KuarwueBsbie cioBa: ACY By3oM, amanranus.
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AHoTauii

Spivakovskiy O.V.

On the Integration Management of Companies and the Institutions of Higher
Education.

This article examines the necessity of business and universities  integration under the
conditions of uncertainty of entrepreneurial environment in Ukraine. There are certain
contradictions between the needs of real business and competences produced by universities. In
order to overcome these drawbacks the research was done focused on the ways and mechanisms of
changing this situation to more adequate reaction to the labor market requirements.

Keywords: integration, university, company, governance model, decision making,
cooperation.

CniBakoBcbkuii O.B.

ITuTanHga ynpaBJiHHA iHTerpanico KOMIAaHI Ta yHiBepcHTETIB.

B crarti 00rpyHTOBaHO HEOOXiAHICTH MOTTMOJICHHS IHTETrpalifHUX 3B’S3KIB MK Oi3HEC-
CTPYKTYpaMHU Ta YHIBEPCHUTETaMH B yMOBaX HEBHU3HAYECHOCTI MiAMPUEMHUIIBKOTO CEpPEIOBUIIA B
VYkpaini. B 1bOMy KOHTEKCTi BUSIBJICHO HasiBHI MPOTUPIUYS MiXK moTpedamMu peanbHOro Oi3Hecy Ta
KOMIIETEHILISIMH, K1 MPOAYKYIOTb YHIBEPCHUTETH. 3 METOI0 YCYHEHHS LMX HEIOJIIKIB MPOBEICHO
JOCIIJKEHHS IOJ0 TONIIYKY IIISAXIiB Ta MEXaHi3MiB TpaHchopMarllii MOTOYHOI CHTyalii y BHIUX
HaBYaJIbHUX 3aKJIaJlaX B HAIIPAMKY OLIIBIII AAICKBATHOTO p€aryBaHHs Ha HOTpe6I/I PUHKY npaui.

KarouoBi cjoBa: iHTerparisi, yHiBepCUTETH, KOMIIaHii, MOJEIb YIPaBIiHHA, MPHHHATTS
pillieHb, CIIIBPOOITHUIITBO.

CnuBakoBckuii A.B.

Bomnpocsl ynpaBieHnsi HHTerpanueil KOMIIAHUM ¥ YHHBEPCHTETOB.

B cratbe 00ocHOBaHHAa HEOOXOAMMOCTb YIUVIYOJIEHUS MHTETPALlMOHHBIX CBS3EH MEXIY
6I/IBHCC-CTpYKTypaMI/I U YHUBCPCUTCTAMU B YCJIOBHUAX HCOIPCIACICHHOCTU HpCﬂHpHHHMaTeHLCKOﬁ
cpeapl B YKpanHe. B 3TOM KOHTEKCTe OOHApYKE€Hbl MMEIOIIMECS IPOTUBOPEUUS MEXKIY
HOTpC6HOCT}IMI/I p€ajibHOIro OousHeca u KOMIICTCHIUAMHA, KOTOPBIC NPOAYLHUPYIOT YHUBCPCUTCTHI. C
LCJIBIO YCTPAHCHUSA 3THX HCAOCTATKOB IMPOBCACHO HCCICAOBAHHMEC OTHOCHTCILHO ITOHMCKaA HYTCﬁ u
MCXaHU3MOB TpaHC(bOpMaI_II/II/I TeKymeﬁ CUTyalluu B BBICIIHX y‘I66HBIX 3aBCACHUAX B HAIIPpABJIICHUH
OoJiee aJIeKBaTHOTO pearupoBaHMs Ha MOTPEOHOCTU PHIHKA TPY/a.

KaroueBbie cioBa: HHTCTpanusl, YHUBCPCUTCTBI, KOMIIAHUHW, MOICJL YIIPAaBJICHU!,
MIPUHATHE PELICHHUM, COTPYAHUYECTBO.

Arkhipova T.L.

The use of untraditional forms of teaching during conducting of studies of the subject
“Fundamentals of the Artificial Intelligence”.

The use of untraditional forms of conducting the studies is favourable for the personal
interest in the study of subject, develops creative independence of students, trains to work with the
different sourcesof knowledge.

Such forms of conducting the studies diversify traditional teaching character, are
instrumental in the revival of .

We can see such forms as debates, cross-words, scientific essay, , business games in the
article.

Keywords: untraditional forms of teaching, cognitive actions, efficiency of pedagogical
technologies.

Apxinosa T.JI.

Buxopucrannus HeTpaguuiiHuX (GopM HABYAHHA M 4aC MPOBEIACHHA 3aHATH 3 KYpCY
«OCHOBH HITYYHOI0 IHTEJECKTY».

Bukopucrtanus HeTpaguiiiiHuX (OopM MPOBEAEHHS 3aHATh CIHpPUS€E 3aliKaBIE€HOCTI Y
BUBYEHHI MpEAMETY, PO3BUBAE TBOPUY CAMOCTIHHICTH CTYIEHTIB, IPUBYAE 10 POOOTH 3 PI3HUMHU
JDKEpelaMy 3HaHb.

Taxi ¢opMu mpoBe/eHHs 3aHATh PI3HOMAHITATH TPAAULIMHICTH HABYAHHS, MOKBABIIOIOTh

TYMKY.
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VY crarTi po3rasHyTO Taki Gopmu, sk pedaTH, KPOCBOPIM, HAYKOBE €ce, JAOMOBIiJI, JLIOBI
irpH.

KawuoBi cioBa: HerpaauuiiiHi (GopMu HaB4aHHs, Mi3HaBalIbHI Jii, e(eKTUBHICTh
[IeIaroriYHuX TEXHOJIOTIH.

Apxunosa T.JI.

HUcnonb3oBaHue HETPAAMIIUOHHBIX (OPM 00yYeHHUS BO BpeMsl NIPOBeleHNsI 3aHATHH 110
Kypcy «OCHOBBI MCKYCCTBEHHOT0 MHTEJJIEKTA.

Hcnonb3oBaHue  HETPaJULMOHHBIX  (OpPM  HpPOBEAEHUS  3aHATUH  CHOCOOCTBYET
3aMHTEPECOBAHHOCTH B M3YYCHUU MPEIMETa, pPa3BUBACT TBOPUYECKYID CAMOCTOSTEILHOCTh
CTY/IEHTOB, IIpHUy4yaeT padoTe C pa3HbIMU UCTOUHUKAMH 3HAHUH.

Takue QopMBI TpPOBEACHUS 3aHATHH  pa3HOOOpa3sAT TPAAUIMOHHOCTH OOydeHUs,
CIIOCOOCTBYIOT 0KMBJICHUIO MBICIIH.

B cratse paccmorpeno Takue ¢Gopmbl Kak Ae0aThl, KPOCCBOPABI, HAYYHOE 3CCe, JOKIAlbI,
JIEJIOBBIE UIPBI.

KiawueBble cjioBa: HETpaguIMOHHBIE (OpMbI OOyueHHs, IMO3HABATENbHBIC ICHCTBUS,

3(1)(1)6KTI/IBHOCTB MNeJarorudeCKux TEXHOIOT Ui,

Veitsblit A.J.

Studying of the investment process by the mathematical programming methods.

In this article are represented the economic and mathematical foundations and structure of
the program, that study investment process by the mathematical programming methods.

Keywords: research, programming, optimization, investment, venture, diversification.

Beiiu6uir O.1.

BuBuenus iHBeCTHHiﬁHOFO npouecy MerTogaMu MaTEMATHYHOI'O MporpaMmyBaHHA.

V crarti HaBe)ICHi €KOHOMIKO-MaTeMAaTHYHl OCHOBH Ta CTPYKTYpa IIporpamMu, mo AJO3BOJIsI€
[[OCJIiI[)KyBaTI/I mponec iHBeCTyBaHHﬂ MCTOAaMH MATCMATHUYIHOI'O IPpOTIrpaMyBaHHA.

KuarouoBi cioBa: [ocnipkeHHs, MpOrpaMyBaHHS, ONTHMIi3allis, IHBECTYBaHHS, PHU3UK,
nuBepcudikaris.

Beiinoant A.W.

I/I3yqe1me nmpouecca HHBECTHUPOBAHUA MeETOAAMHU MaTeMaTH4€eCKOro
MporpaMMHpOBaHHusl.

B craree mpeacraBieHbl S3KOHOMHUKO—MAaTEMaTHYECKUE OCHOBBI M CTPYKTypa IPOrPAMMBI,
I/ICCJ'IeI[yIOH_leﬁ I/IHBCCTI/II_II/IOHHBII\/'I nmponecc MeToJaMu MaTEMATHICCKOI'0 IPpOTrpaMMHUPOBAHU.

KuroueBble cioBa: ucciaeoBaHue, NPOrpaMMHUPOBAHKME, ONTUMH3ALMSA, UHBECTUPOBAHNUE,
PUCK, 1UBepcUUKALINSL.

Gudyreva E.

Modern Information Technologies and Computer Diagnostics of Development of
Communicative Culture of the Teacher.

This article is devoted to express train — diagnostics of a level of development of
communicative culture of the teacher with the help of computer testing and analysis of the computer
program of testing basing on criterial model of appraisement of communicative qualities of the
teacher.

Key words: information technologies; communicative culture; computer testing.

I'ynupesa O.M.

Cyuacni indopmaniiini TexHosorii Ta KOMN'IOTepHe AiarHOCTYBAHHSI PO3BHUTKY
KOMYHIKaTHUBHOI KYJbTYPH I€1arora.

CraTTss mpHUCBsiU€HA NHMTAHHSAM EKCIpPEec-TIarHOCTUKHU PIiBHSA PO3BUTKY KOMYHIKAaTHBHOI
KyIbTYpH BHUKJIQJaya 3a JIONOMOIOI0 KOMII' IOTEPHOTO TECTYBaHHS Ta aHali3y KOMI'TOTEpHOT
IporpaMM TECTyBaHHs, sika 0a3yeTbcs Ha (aKTOPHO-KpUTEpiaidbHIM MOJeNi KBaJIMETPHUYHOTO
OI[IHIOBaHHSI KOMYHIKAaTMBHUX SIKOCTEH BUKJIa1ava.

296



AHoTauii

KarwuoBi cioBa: iHpopMmaliiiHi TEXHONOTI{; KOMYHIKaTHBHA KyJIbTypa; KOMII IOTEpPHE
TECTYBaHHS.

I'ynupesa E.M.

CoBpeMeHHbIe HH(OPMALMOHHbIE TEXHOJOTHH M KOMIbIOTEPHasi IHATHOCTHKA
Pa3BUTHS KOMYHMKATHBHOI KyJIbTYpPbI MeJarora.

CraTbs NOCBALIEHA SKCIIPECC-IUArHOCTUKE YPOBHS Pa3BUTHS KOMMYHUKATUBHOW KYJIbTYpPbI
IpernosiaBaTeNisi € TMOMOIIbI0 KOMIIBIOTEPHOTO TECTUPOBAHHMS U aHAINW3Y KOMIBIOTEPHOU
IporpaMMbl  TECTHpPOBaHHMsA,  Oaszupyromieiics  Ha  (DaKTOPHO-KpUTEpUAIBHOM  MoJenu
KBAJIMMETPHUYECKOTO OLICHUBAHHSI KOMMYHUKATHBHBIX Ka4eCTB MPEIo1aBaTes.

KiaueBble cjoBa: uHGOpPMAallMOHHbIE TEXHOJIOTMH; KOMMYHMKAaTHBHAas KyJbTYpa,
KOMIIBIOTEPHOE TECTHPOBAHUE.

Zaytseva T.V.

The teacher of Computer science: specialization or a speciality?

The article is devoted to the aggravation of problem of future teachers of computer science
training for comprehensive school from the point of view of methodical and organizational
questions. Training impossibility of competent expert within the limits of an academic load, which
is assigned for specializations, demands the refusal of specialization: Computer Science in
institution of higher education for training direction Mathematics* and Physics*, also puts a
question about the necessity of opening of new direction of students training, exactly Computer
Science*.

Keywords: teacher of Computer Science, Computer Science training technique.

3aiinena T.B.

Buutenn indopmaTnku: cnenianizanisa 4y cneniajabHicTh?

CraTTss TmTpuUCBSYEHA 3arOCTPEHHIO TNPOOJIEMHM MIArOTOBKM  MaWOyTHIX  BYHMTENIB
iHQopMaTUKK NJIs 3arajlbHOOCBITHBOI IIKOJIM 3 TOYKH 30py METOJMYHUX Ta OpraHizamiiHuX
nuTaHb. HeMOXUIMBICTh MIATOTOBKM BHCOKOKBAITI()iKOBAHOTO CIIEI[iallicTa B paMKax HaBYAIBHOTO
HAaBaHTA)XXCHHs, SKE BiABeIeHE JUId CrHeliani3aiiii, BuUMarae BiAMOBY BiJl clewiasi3alii:
[npopmaTnka y BHMIIUMX HaBYANBHUX 3aKjafax JUIsl HAOpsIMKy HIArOTOBKM Maremartuka™ Ta
di3uka*, 1 CTaBUTb NMTAHHA NPO HEOOXIAHICTh BIJKPUTTS HOBOIO HAMNpsAMKY IiJITOTOBKH
CTYJEHTIB, a came [HpopmaTuka*.

Kurouosi cioBa: Buntens iHpopMaTHKy, METOIMKA HABYAHHS 1HYOPMATHKH.

3aiinena T.B.

Yuureinb I/IH(l)OpMaTI/IKI/I: crienquajan3anusa uJjin cneunam,ﬂocn,?

Cratbs nocsiieHa 000CTPEHNIO MPOOIeMbl TOATOTOBKH OyIyIIUX yuyuTenel nHHOpMaTUKU
PRI O6Hl€06pa3OBaTeHBHOI71 IOKOJIbI € TOYKH 3PpCHUA MCTOANYCCKUX U OPraHU3allMOHHBIX BOIIPOCOB.
HeB03MOXXHOCTh TMOATOTOBKH BBICOKOKBAIU(UIIMPOBAHHOIO CIIELUANINCTa B paMKax ydeOHOM
HarpyskKu, KOTOpad OTBCIACHaA JId cneunam/lsam/lﬁ, Tpe6yeT OTKa3 OT CcrIcuuaiu3anuun:
Nupopmarruka B BBICIIMX Y4E€OHBIX 3aBEJICHUSAX JJIs HANpaBJIE€HUS NMOJArOTOBKM MatemaTtuka* u
CDI/BI/IKa*, U CTaBUT BOIIPOC O H606XOI[I/IMOCTI/I OTKPBITUA HOBOT'O HAIIPABJIICHHUA TIOATOTOBKU
CTYJIEHTOB, a UMeHHO MHpopmaTmka™.

KiaroueBble cjioBa: Yuutenb HHPOPMATHKH, METOMKA 00y4eHUs! HHPOPMATHKH.

Syedov A.O., Klenov D.M.

General framework for publishing of mathematical web applications.

This system would allow an easy way to bring mathematical applications to the Internet.
Although the automated generation of PhP scripts is a simple task, there is no system that would
allow bringing mathematical application written in any locally based system to the web. The main
part of such system is simple XML-based language that fully describes source mathematical
application.

Keywords: XML, web publishing, mathematical programming, framework.
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Cenos A.O., Knbonos JI.M.

3arajbHUi KapKac AJs ony0JJiKyBaHHS MaTeMaTHYHUX Web 1oaaTkis.

Jlana cucrema J103BOJINTH MPOCTUH CIIOCIO MyOIiKyBaHHS MaTeMaTHYHUX IPOTPaM B MEpEexki
Intepuer. HesBakaroun Ha Te, 110 aBTOMarth4Ha reHepamnis PhP ckpumriB — qoBoii TpHBiaabHa
3ajjaya, HE ICHYIO HISKOI CHUCTeMH sika O JI03BOJIMJIAa TIEPETBOPUTH MAaTEMaTHYHY TIpOTpamy,
HaIllMCaHy B CHCTEMi pO3paxoBaHiii Ha POOOTYy Ha JIOKAJLHOMY KOMIT IOTEpl B TOBHOIIIHHUN web
noaaTok. ['ojloBHA yaCcTMHA Takoi CUCTEMHU — L€ IPOCTa, 3acHOBaHa Ha XML MoBa, fika J03BOJIs€
3poOUTH OBHUI OMKMC MAaTEMATHYHOI MPOTPaMH.

KarwouoBi caoBa: XML, web nomarku, myOmikamis, MaTeMaTH4YHE IpPOrpaMyBaHHS,
framework.

CenoB A.O., Knénos /.M.

OO0wmii KapKac 1J1s ony0JHKOBAHUSI MATeMAaTHYECKHX WED MpHII0KeHHiA.

JlanHast cucTeMa TPEIOCTaBUT MPOCTOW CMOCO0 OMyONMKOBAaHUS MaTEeMaTHYCCKHMA
npuioxeHuit cetu Mutepuer. HecmoTpst Ha TO, 4TO aBTOMaTHueckas reHepaius PhP ckpuntoB —
JOCTaTOYHO TPUBUAIBbHAS 33/lada, HE CYIIECTBYET CHUCTEMBbI KOTOpas Obl MO3BOJWIIA MPEBPATUTH
MaTEeMaTHYeCKOe MPUIIOKEHHE, HATUCAHHOE B CHCTEME PAaCCUYMTAHHON Ha padOTy Ha JIOKAIbHOM
kommbioTepe B Web npuitoskenue. OCHOBHAS 4acTh TaKOM CHCTEMBI — 3TO MPOCTON, OCHOBAaHHBIN Ha
XML s3BIK KOTOPBII MO3BOJISET MOTHOCTHIO OMKUCATh UCXOJHOE MATEMATUUECKOE MPUIIOKECHHE.

Kawuesble ciaoBa: XML, web npunoxenus, myOJuKaIus, MaTeMaTHYecKOe
nporpammupoBanue, framework.

Kobets V.M.

Introduction Of Information Technologies Knowledge Control From Economical
Disciplines.

In article basic aspects introduction integrated environment verification knowledge students
from economic disciplines are ehpounded. It is resulted list modules given environment and
classification assignments in relation to control knowledge students from normative economical
disciplines. It is noted advantages arplication information technologies at different types current and
final control knowledge students different forms teaching.

Keywords: distance learning systems, institutes higher education, economical disciplines,
testing, tasks, current control knowledge, final control knowledge.

KobGeus B.M.

BnpoBamxennss indopmaniiiHuX TeXHOJOTiH KOHTPOJIIO 3HAHb 3 €KOHOMIYHHX
AU CIUTIIIH.

Y crarTi BUKIAQJE€HI OCHOBHI aCIEKTH BIIPOBA/DKEHHS I1HTETPOBAHOTO CEPEIOBUIIA
MEepeBipKU 3HaHb CTYICHTIB 13 €KOHOMIYHMX AWUCUUIUTIH. HaBeneHwil mepenik MOAYTIB J1aHOTO
cepefoBuIla 1 Kiacuikalis 3aBlaHb MO0 KOHTPOJIIO 3HaHb CTYJEHTIB 3 HOPMAaTUBHUX
eKOHOMIUHUX JUCLMIUIIH. 3a3HaueHl IepeBaru 3acTOCyBaHHS I1H(OpMAIifHUX TeXHoJorii 3a
PI3HUX BUAIB IOTOYHOTO 1 MIJICYMKOBOT'O KOHTPOJIIO 3HAaHb CTY/ICHTIB PI3HUX ()OPM HABUAHHS.

KuarouoBi ciioBa: cucTeMu TMCTaHIIMHOTO HABYAHHS, BUIII HABYAJIbHI 3aKJIadd, CKOHOMIYHI
JTUCIUTUTIHU, TECTYBaHHS, 3a]1a4l, IOTOYHUI KOHTPOJIb 3HaHb, MIJICYMKOBUN KOHTPOJIb 3HAHb.

Ko6en B.H.

Buenpenne MH(OPMANMOHHBIX TEXHOJIOTMH KOHTPOJSI 3HAHUN B JIKOHOMHUYECKHUX
AUCHUIIJINHAX.

B cratbe u3/I0KEHBI OCHOBHBIE ACHEKTHl BHEAPEHUS HWHTETPOBAHHOM CpeIbl MPOBEPKHU
3HaHUU CTYACHTOB IO 3KOHOMHYCCKUM JHUCHUIIIIMHAM. HpI/IBe)lCHHHﬁ CIIMCOK MO,[[yJ'ICI\/'I IIaHHofI
cpensl W KiaccuuKalMs 3aJaHui 10 KOHTPOJIO 3HAHUM CTYJIEHTOB 10 HOPMATHBHBIM
3KOHOMHUYECCKUM JUCHUIIJIMHAM. HazBanbl ONpCUMYIICCTBA MUCIIOJIb30BAHUA I/IH(I)OpMaLII/IOHHLIX
TEXHOJIOTUI MO pa3HbIM BHUJAM TEKYILEro U UTOrOBOTO KOHTPOJISl 3HAHUN CTYIEHTOB Pa3HBIX (hopM
o0OyueHusl.
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KiroueBble €JI0Ba: CUCTEMbI JUCTAHLMOHHOTO OOYYEHHs, BBICIIME YyueOHBIC 3aBEICHUS,
HSKOHOMMYECKHE IHCLHUIUIMHBI, TECTUPOBAHUE, 3aJadM, TCKYIIUH KOHTPOJb 3HAHWM, WUTOTOBBIN
KOHTPOJIb 3HaHUM.

Kolgatin O.

Didactical And Ethics Demands For Automated Pedagogical Diagnostics.

Didactical demands for pedagogical diagnostics and its realisation specific characters under
conditions of active using of ICT in instruction process of universities are analysed. The ethics
questions of pedagogical diagnostics are considered. Ethic aspects, connected with using of the
automated pedagogical diagnostic systems, are underlined.

Keywords: information technologies, pedagogical diagnostics, didactical demands, ethics.

Kouararin O.

JIMIaKTHYHI TAa €eTHYHI BUMOTH /10 aBTOMATH30BAHOI NeIaroriyHoi JiarHoCTUKH.

AHaTBYIOThCSA JTUAAKTUYHI BUMOTH JIO TMEJAroriyHoi JIarHOCTUKH 1 OCOOJMBOCTI ix
peamizamii B ymoBax akTtuBHOro 3acrocyBanHi IKT y HaByampHOMY mpoIleci BHINOi IIKOJH.
PosraamaroTeca NUTAHHA €TUKM NEJAroriyHoi MiarHOCTHKHM. BUIIIAIOTBCS €THYHI acIeKTH, IO
OB’ sI3aH1 13 3aCTOCYBaHHSM aBTOMATH30BAHMX JIarHOCTUYHUX CHCTEM.

KiarouoBi cjoBa: iHdopmalliliHi TEXHOJOTii, TeJaroriyHa JIiarHOCTHKA, TUIAKTHYHI
BHUMOI'M, €CTHKA.

Koarartun A.T'.

I[I/II[aKTI/I‘{eCKI/Ie " I THYECKUE TpeﬁoBaHI/Iﬂ K aBTOMaTI/BI/IpOBaHHOﬁ ne)larornqeacoﬁ
JUArHOCTHKeE.

AHa.HI/ISI/IpyIOTCﬂ JUTAKTUYCCKUC Tp€6OBaHI/I$I K HGILaFOFH‘IGCKOﬁ JUArHOCTHUKE U
0COOEHHOCTH HX peaj3aliui B YCJIOBUAX AKTUBHOI'O IIPHUMCHCHUSA HUKT B y‘le6HOM mpouecce
BBICILICH IIKOJBI. PaccMaTpuBarOTCs BOMPOCHI ATUKU MEAArOrHYeCKO JUAarHOCTUKHU. Boinensrorces
OTHYCCKHEC aCIICKThI, CBA3aHHbLIC C IIPUMCHCHHUECM ABTOMATU3UPOBAHHBIX JUAI'HOCTUYCCKUX CUCTCM.

KiarueBnle cjioBa: I/IH(bOpMaIII/IOHHBIe TCXHOJIOTHUH, IMcAarorudeckass AuarHoCTHKa,
AUJAKTHYCCKUC Tpe6OBaHI/I$I, JTHKaA.

Kolyada M.

Conceptual Methodological Approaches In Vocational Training The Future Experts In
The Field Of Information Safety.

In articles conceptual methodological approaches in vocational training the future experts in
the field of information safety are considered. The author opens essence person-focused, ontologic,
akmeologic, sinergosologic and technological approaches in preparation of such experts.

Keywords: conceptual approaches, essence the person-focused approach, the ontologic
approach, akmeologic the approach, sinergoologic the approach, the technological approach.

Koasma M.T'.

KonuenrtyanabHi MertomoJsioriudi migxoam B mnpodeciiiniii miaroroBui maidyTHiX
¢daxiBuiB B raaysi ingopmaniiinoi 0e3nexku.

VY cTarTi po3riasAaroThCsl KOHIENTYaIbHI METOI0JIOT1UHI MIAXOAU B MPodeciiHii miAroToBIl
MaiiOyTHIX (axiBIiB B raimysi iHpopmamiiiHoi 6e3meku. ABTOp PO3KPUBAE CYTHICTh OCOOMCTICHO-
OpPIEHTOBAHOTO, OHTOJIOTIYHOTO, AKMEOJIOTTYHOTO, CHHEPIeTHYHOTO Ta TEXHIKO-TEXHOJIOTTYHOTO
MiXO/IB B MATOTOBIII TaKUX (aXiBIIiB.

KirouoBi ciaoBa: KOHIENTyaJlbHI  MIAXOAH, OCOOMCTICHO-OPIEHTOBAaHWUW  MIIXIiJ,
OHTOJIOTIYHUHN MiJXiJ, aKMEOJOTIYHMNA MIAXi, CHHEPreTUYHUH MiJXiJl, TEXHIKO-TeXHOJIOTIYHUN
MIIXIT.

Koasima ML.I'.

KonuenryanbHble MeTOH0JIOTHYECKHE NMOAXO0AbI B NPO(eCcCHOHAIBLHONH IOATrOTOBKE
Oyaylmx cenuaaucToB B 00jacTH HHGPOPMALMOHHOH 0e30MaCHOCTH.

B CTaTbn paccMaTpruBarOTCA KOHICIITYaJIbHBIC METOAOJIOTUYCCKUEC IO aX0abl B
npodeccHOHAbHOM TMOATOTOBKE OyIyIIMX CIEUHUATUCTOB B o0Ojactu WHGOPMAIMOHHON

299



Summary

0e30MmacHOCTH. ABTOpP PaCKPHIBAET CYHTHOCTh JTUYHOCTHO-OPUEHTHUPOBAHHOTO, OHTOJOTHYECKOTO,
AKMEOJIOTUYECKOTO, CHHEPIeTUYECKOT0 U TEXHUKO-TEXHOJOTMYECKOrO0 MOJAXO0J0B B IMOATOTOBKE
TaKUX CHEIIUATINCTOB.

KiroueBble ¢jioBa: KOHIENTyaJIbHBIE MOAXO0/bl, CYIIIHOCTh JUYHOCTHO-OPHUEHTUPOBAHHBIN
MOJAXO0J, OHTOJIOTMYECKUH TOAXOJ, AaKMEOJOTHMYECKHM IMOJAXO0J, CHUHEPre€TUYECKUH NOAXO/,
TEXHUKO-TEXHOJIOTHYECCKHUU TTOIXO/I.

Kravtsov H.

Evaluation Metrics of Electronic Learning Resources Quality.

The results of measuring modeling of educational materials qualitative characteristics for
monitoring providing of electronic learning information resources quality of institution of higher
education are presented. Distance learning system «Kherson Virtual University» is used as
illustration.

Keywords: types, metrics, criteria of quality of electronic training resources, distance
learning, quality control monitoring.

Kpasuos I'.M.

HpO METPUHKH OIIiHlOBaHHﬂ AKOCTI CJICKTPOHHUX HABYAJIBbHUX pecypciB.

Hpe,I[CTaBJ'IeHi pe3yiibTaT MOACIHOBAHHS BI/IMlpy SIKICHUX XapaKTCPHUCTUK HABYAJIbHUX
MatepianiB Juis 3a0e3Me4YeHHs] MOHITOPUHTY SKOCTI EJIEKTPOHHMX HaBYAIBHHUX I1H(QOpMALIHHUX
pecypciB BHUIIIOI'O HaB4aJIbHOT'O 3aKJIagy. Sk 1m0 CTpaLIiSI BUKOPUCTOBYETHCA CUCTEMA
JMCTAHIITHOTO HaBYaHHA «XEPCOHCHKUI BIPTYaIIbHUN YHIBEPCUTETY.

KurouoBi cioBa: Tunu, METPUKH, KPUTEPIH SKOCTI €JIEKTPOHHUX HABYAJIBHUX PECypCiB,
JTUCTAHIIIMHE HABYaHHS, MOHITOPUHT KOHTPOJIFO SIKOCTI.

Kpasuos I'.M.

O MeTpHUKaX OLIEHUBAHUSI KA4eCTBA YJIEKTPOHHBIX 00y4aIOIIUX PeCypPCcoB.

Hpe,I[CTaBJ'IeHBI pe3yjabTaTbl MOACIUPOBAHUA HU3MCPCHHA KAYCCTBCHHBIX XapaKTCPUCTUK
y‘-I€6HI>IX MaTeprajIoB JId olecrieueHus MOHUTOPHHI'Aa Ka4YC€CTBa JSJICKTPOHHBIX 06yqa10m1/1x
PIH(bOpMaI_II/IOHHLIX peCypCoOB BBICHICTO y‘lC6HOFO 3aBCACHUAA. B kauectBe HIUIIOCTPpalun
UCIOJIb3YETCS CUCTEMA AMCTaHLIMOHHOTO 00yueHus1 «XEepCOHCKHUI BUPTYaIbHbIH YHUBEPCUTET.

KiamoueBnie cJioBa: TUIIBI, MCTPUKHU, KpI/ITepI/Iﬁ KaueCTBa 3SJICKTPOHHBIX 06y11a101m/1x
peCypcoB, AUCTAHIIMOHHOE 00yUYeHNEe, MOHUTOPUHT KOHTPOJISI KauyecTBa.

Smetanyuk L.D., Kravtsov H.M.

Theory and practice of adaptive tests usage.

Results of tests modeling and adaptive testing process in the knowledge control system with
use of adaptive tests in distance learning system «Kherson Virtual University» are presented.

Keywords: adaptive test, tests modelling, distance learning, knowledge control monitoring.

CMmeranwok JI.B., KpaBuos I'.M.

J1o Teopii Ta NPAaKTUKU BUKOPUCTAHHSA A/1alITUBHUX TECTIB.

[IpencraBieni pe3yiabTaTH MOJEIIOBAHHS TECTIB Ta MPOIECY aJaNTUBHOTO TECTYBaHHS B
CHUCTEMI KOHTPOJIIO 3HaHb 3 BHUKOPHUCTAHHSM aJalITUBHUX TECTIB B CHUCTEMI JUCTaHIIHHOTO
HaBYaHHS «XEPCOHCHKUI BIpTyaTbHUIN YHIBEPCUTET.

KaiouoBi caoBa: amanTuBHUN TECT, MOJENIOBAHHS TECTIB, JUCTAHI[IiIHE HaBYaHHS,
MOHITOPHUHT SIKOCTi 3HAHb.

Cwmeraniok JI.B., KpaBuos I'.M.

K Teopum n npakTike HCNOJIb30BAHUSA AN THBHBIX TECTOB.

[IpencraBieHsl  pe3ynbTaTbl  MOJAETUPOBAaHUS TECTOB M Ipolecca  aganTHUBHOIO
TECTUPOBAaHUS B CHCTEME KOHTPOJS 3HAHMUU C MCIIOJI30BAHMEM AaJaNTHUBHBIX TECTOB B CUCTEME
JTUCTAaHIIMOHHOTO 00y4YeHUs «XEepCOHCKUN BUPTYaIbHBIA YHUBEPCUTET.

KiroueBble ci10Ba: aJJaTUBHBIN TECT, MOJICIMPOBAHUE TECTOB, AUCTAHIIMOHHOE O0YyYEHHE,
MOHHUTOPHUHT KOHTPOJIS 3HAHUH.
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Smilyanets O.

The Use Is Informational — Communication Process Engineering’s In Professional
Training Of The Experts On Economic Cybernetics.

In a paper the problem professionally preparations of the experts on economic cybernetics
by tools is considered is informational — communication process engineering’s. The necessity of the
experts on economic cybernetics for modern economy and role informational — communication in
their professional activity is underlined. The disciplines in professional trainings of the experts on
economic cybernetics and theme on these disciplines are analyzed which immediately are connected
to informational — communication process engineering’s. The problems are considered which are
connected to practical preparation of the experts of a specialist «Economic cybernetics».

Keywords: economic cybernetics, informational — communication process engineerings,
professional training.

CMminsineus O.T'.

Buxkopucrannsa  indpopMmaniiiHO-KOMYHIKAUIHUX  TexXHOJIOTNiH Yy  mnpodeciiinii
niaroroBui ¢axiBuiB 3 eKOHOMIYHOI Ki0epPHETUKH.

Y crarTi po3rismaeTbes mpodieMa mMpodeciiHol MiAroToBKH (axiBIiB 3 €KOHOMIYHOT
KiOepHeTHKM  3acobamu  iHQOpMaliiiHO-KOMYyHIKaliifHux  TexHojorid.  IlimkpecmroeTbes
HeoOXiHicTh (axiBLIB 3 EKOHOMIYHOI KiOGpHETHKH JJisi Cy4acHOi EKOHOMIKM Ta poJib
iHpopMamiiHUX TEXHOJOTIH y iX mpodeciiiHiil MisIBHOCTI. AHANIZYIOTHCS IUCHUILIIHH Y
npodeciiiHiid miAroToBIl ¢GaxiBiiB 3 €KOHOMIYHOT KIOEPHETHMKH Ta TEMH 3 IHMX JMCIMIUIIH, SKi
Oe3nocepeIHbO TOB’si3aHl 3 iH()OPMAIIHO-KOMYHIKAIIIMHAMEA TEXHOJIOTiSIMUA. Po3risaroTses
npoOjeMu, SKi TMOB’sA3aHI 3 MPaKTUYHOI TMpodeciiiHoi mAroToBKH (axiBIiB CHEIIaJbHOCTI
«ExoHOMI4Ha KiOEpHETHUKA.

KualouoBi ciioBa: exoHoMiyHa KiOepHEeTHKa, iH(OPMAalIHHO-KOMYHIKAIIIHI TEXHOJOT],
npodeciifHa miAroToBKa.

Cvuasnen E.I'.

Hcnoan3oBanune HH(OPMAMOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTHI B
npodeccuoHaILHON MOATOTOBKE CIIENNAJMCTOB M0 IKOHOMUYECKO Ki0epHeTUKH.

B cratbe paccmarpuBaercs mpoOsiema mpodecCHOHaTbHO TMOATOTOBKM CIHEIMATUCTOB IO
SKOHOMMYECKON KUOEPHETUKH CPeJCTBAMH MH(OPMAIMOHHO - KOMMYHUKAIIMOHHBIX TE€XHOJIOTHA.
[ToguepkuBaeTcsi HEOOXOAUMOCTh  CICIHUATUCTOB IO OSKOHOMHUYECKOW KHOCPHETUKH IS
COBPEMEHHOM YKOHOMUKHU U POJb HHHOPMAIMOHHO-KOMMYHUKAIIMOHHBIX B UX MPOo(deCCHOHAaTbHON
JEeSATEIbHOCTH. AHATH3UPYIOTCS JUCIUILTAHBI B MPO(ECCHOHATBHOMN TIOJITOTOBKU CIICITHAIMCTOB 110
SKOHOMHMYECKON KHOEPHETHMKHM ¥ TEMBbI IO 3TUM AUCHUIIIMHAM, KOTOPBIE HEMOCPEICTBEHHO
CBSI3aHBI ¢ MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIMU TEXHOJIOTUSMHU. PaccMarpuBaroTcst mpoOieMbl,
KOTOpBIE CBS3aHBI C MIPAKTUYECKON MOATOTOBKOW CHEIHATUCTOB CHEIUATBHOCTH « DKOHOMUYECKAs
KHOEpHETHKAY.

KiroueBble cjioBa: SKOHOMHYECKass KHUOEpHETHKA, WH(OPMAIMOHHO-KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH, Po(eccroHaIbHAS MiITOTOBKA.

Shishko L., Chernenko I.

Methodical Aspects Of Realization Of A Lesson With The Help Of The Pedagogical
Software ""Algebra, 8 Classes™.

In this article is described the purpose of the pedagogical software "Algebra, 8 classes”, its
basic descriptions and methodical aspects of realization of a lesson in network variant.

Keywords: pedagogical software, electronic textbook, knowledge control, tests.

ko JI.C., Yepuenko I.€.

MeTtoan4yHi 0CO0JMBOCTI KOHTPOJIIO 3HAHb Yy MeJAroriYyHOMY HPOrpaMHOMY 3aco0i
“Adareopa, 8 kiaac”.

VY naHiif cTaTTi HAJAIOTHCS BIAOMOCTI MPO TPU3HAUEHHS TMENaroriyHoro MporpaMHOro
3aco0y “Anrebpa, 8 kiac”, HOro OCHOBHI XapaKTEPUCTHUKHU Ta METOIUYHI OCOOIMBOCTI KOHTPOJIIIO
3HAaHb.
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KarouoBi cioBa: menaroriyHuil nmporpaMHHMNA 3aci0, eNeKTPOHHHMNA MiJPYYHUK, KOHTPOJIb
3HaHb, TECTH.

Mo JI.C., Yepnenko U.E.

MeToanuyeckne O0OCOOEHHOCTH KOHTPOJISI 3HAHMHA C MOMOIILI0 TMeJaAroru4ecKoro
NPOrpaMMHOro cpeacTBa “AJredpa, 8 kiaacc”.

B nanHOI craThe ONUCAaHO HAa3HAUYEHUE IIEJAAroruYecKoro IMPOrpaMMHOIO CpelCTBa
“Anrebpa, 8 Kiacc”, ero OCHOBHBIC XapaKTEPUCTHKU U METOJUYECKHE OCOOCHHOCTH KOHTPOJIS
3HaHUM.

KioueBble €JI0Ba: MEAaroruueckoe IMPOrpaMMHOE CPEICTBO, JJIEKTPOHHBIN y4eOHUK,
KOHTPOJIb 3HAHUM, TECTHI.

Scherbina O.V., Lvov M.S., Peschanenko V.S.

Structure and possibilities of PM «Solving environment» of integrated programmatic
environment «Mathlogic v.2».

This article presents the PM ‘Solving environment’ of integrated programmatic environment
Mathlogic v.2, (ML2) which was made within the framework of project of Terra Mathematica in
the Laboratory of Pedagogical Software Development and Implementation. The article describes the
structure of PM «Solving environment», exposes features of its functionality, and also technologies
and methods which were used for their realization.

Keywords: mathematical logic, utterance (proposition), predicate, logic of utterances (or
logic of propositions), quantifier.

Ilepo6ina O.B., JIsBoB M.C., Ilecuanenko B.C.

Crpykrypa Ta MoxymBocti IIM «CepenoBuine po3B’si3aHHS» IHTErpOBaHOIO
nporpamuoro cepexopuma «Mathlogic v.2».

Jlana cratTs npeacTaBiisie MporpaMHuii Moayis «CepeioBHILe pO3B’ sI3aHH» IHTETPOBAHOTO
nporpaMHoro cepenosuma MathLogic v.2, (MJI2), ske BHUKOHaHO B paMmkax MpoekTy Terra
Mathematica y maGoparopii po3poOKH Ta BINPOBAKEHHS IMEJAroriYHUX MPOrpaMHHUX 3aco0iB. Y
crarti omucaHa crpykrypa IIM «CepenoBuiie po3B’s3aHHS», PO3KPUTI OCOOIMBOCTI i
(YHKIIOHAJIBHOCTI, @ TAKOXK TEXHOJIOTI Ta METO/H, SIK1 OyJIM BUKOPUCTAHI JUIsl iX peasi3arii.

Kro4oBi ci1oBa: MmareMaTHyHa JIOTiKa, BUCIOBIIOBAHHS, PEAMKAT, JIOT1Ka BUCIIOBIIOBAHb,
KBaHTOD.

lepouna O.B., JIsBoB M.C., Ilecuanenko B.C.

Crpykrypa u Bo3moxkHoctu [IM «Cpena peunieHus» MHTerpupOBaHHON NMPOrpaMMHOM
cpeant «Mathlogic v.2».

JlanHast cTaThs MpeACTaBIseT MPOrpaMMHBIN Moayib «Cpefia peleHus» HHTErPUPOBaHHOM
nporpamMMHoOil cpeapl MathLogic v.2, (MJI2), xoTopas BbIlONIHEHA B paMKax MpoekTa Terra
Mathematica B 1abopaTopuu pa3paOOTKH U BHEIPEHMSI TI€IarorH4eCKUX MPOrpaMMHBIX CpeicTB. B
cTathe onucaHa cTpykrypa [IM, packpbITbl 0COOEHHOCTH (YHKLIIMOHATIBHOCTH, @ TAKXKE TEXHOJIOTH
Y METOJIbl, KOTOPBIE OBLIM UCIIOJIb30BAHBI IJIS €€ pealln3alii.

KiroueBble cjioBa: MaTemaruueckas JIOTMKA, BBICKAa3bIBAaHME, IPEIUKAT, JIOTHKA
BBICKa3bIBaHUI, KBAaHTOP.

Yatsiuta V., Peschanenko V., Lvov M.

Pm Directory Integrated Environment Analytical Geometry Course For Higher
Education.

The work by PM Directory integrated environment Analytical Geometry course for higher
education, show the properties of language Aplan and the possibility of its use to solve various
problems associated with arithmetic calculations, conversion and parsing complicated expressions.
From the perspective of software applications submitted language. Thoroughly reviewed
mathematical kernel module directory ISA software Analytical Geometry. Displaying architecture
and directory capabilities and examples of problems that may decide his help.

Keywords: clew, presentation, mathematical kernel.
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Slmrora B.O., Ilecuanenko B.C., JIbBoB M.C.

JloBiZTHUK iHTErpOBaHOI cepely BHUBYEHHSI KYPCY AHAJITHYHA reOMeTpisl JJs1 BHIIUX
y400BHX 3aKJIa/iB.

Y pobori, Ha mpukiaaai PM JloBimHHMK IHTErpoBaHOro cepenoBUINE BUBYEHHS KYpCY
Amnanitnyna ['eoMeTpis Ui BUIIMX HAaBYAJIBHHUX 3aKJIajiB, MMOKAa3aHO BIACTUBOCTI MoBH Aplan i
MOKJIUBOCT1 1 BUKOPHMCTaHHS Ui BHUPIIMIEHHS PI3HUX 3a/ad IMOB’S3aHUX 3 apudMETUYHHUMHU
O0YHCIICHHSMU,IIEPETBOPEHHSAM Ta PO300pPOM CKJIQJHUX BHpa3iB. 3 MTPOrpaMHOI TOYKH 30Dy
MIpe/ICTaBJICHE 3aCTOCYBaHHS MOBU. J[eTallbHO PO3IIIIHYTE MaTeMaTHYHE PO TOBIIHUKA MOJYIIIO
ISA mnporpamuoro mpoaykry AmnamituuHa ['eomerpis. [lokazaHo apxXiTEKTypy Ta MOMKIHUBOCTI
JIOB1IHMKA a TaKO>K HAaBEJCH1 MPUKIIAAH 3a/1a4, K1 MOYJIMBO BUPIIIUTH 332 HOTO TOTIOMOTOIO.

Karouosi ciioBa: Kitybok, mpeicraBieHHs, MaTeMaTH4HE SPO.

Slmrora B.A., Ilecuanenko B.C., JIbBoB M.C.

CnpaBoYHMK MHTErPUPOBAHHOM cpelbl M3yYeHHs] Kypca aHAJMTHYECKasi reoMeTpusi
JJIS BBICHIUX YUYeOHbIX 3aBeIeHUI.

B Hacrosimieil crartbe paccMOTpPEHBl CTPYKTYpa U TEXHOJOTUMHU peal3alluyd MPOTrpaMMHOIO
Moayisa «CrpaBOYHUKY MPOTPAMMHOIO CpeicTBa yueObHoro Ha3HaueHus: «HTerpupoBanHas cpena
U3yYeHHs Kypca «AHamuTHueckas ['eoMeTpus» A BBICHIMX y4eOHBIX 3aBEICHUH, KOTOpas ObL1a
pazpabotana mo pgoroBopy ¢ MOH Vkpaunsl B paMkax TOCYJapCTBEHHOH MPOrpaMMBI
«MH(pOpMaAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B 0Opa3oBanuu u Hayke» B 2007-2008 roxy.
PaccmoTpena apXxuTekTypa U TEXHOJOTHH Pealu3alii Kak MpOorpaMMHOIO MOJYJIS B LIEJIOM, TaK U
CIPaBOK KaK OTIENbHBIX 00BeKTOB. Oco00e BHUMAHHE YJEIEHO aJrOpUTMaM BBIIOJHEHHUS
CIPaBOK, KOTOpBIE IO CYIIECTBY HUIpAIOT POJib KOMaHI Moib3oBareis [IM, ocyliecTBIsIOMUX
CHMBOJIbHBIE ITPE0Opa30BaHuUs — IIATH PEeIIeHHs y4eOHOH 3a/1a4uM 10 aHATUTHYECKOW T€OMETPHH.

KuroueBbie cioBa: I[IporpaMMHble cHUCTEMBI y4eOHOTO Ha3HAYEHUS, aHAJIUTHUECKas
reoMeTpHUsl, CUMBOJIbHBIE IIpeoOpazoBaHus, cucrtema ainredpanyeckoro nporpamMmmuposanust AIIC,
Aplan, maTrematuueckue 00BEKThI, MATEMATHUECKOE SAPO.

Alekseichuk 1.

System of the automated CHEcking olympic solutions Universal Olymp Checker v.1.1.

Article is devoted a problem of creation of system of the automated testing olympiad
problems. The overall objective of the given report — to share experience in working out and
introduction of software for automatic checking.

Keywords: automatization, testing, programming, competition.

Auekceituyk 1.B.

Cucrema aBTOMATH30BAaHOTO TeCcTyBaHHsl oJimmiaxuux 3agau Universal Olymp
Checker v.1.1.

Crartss mnpucB’sueHa MnpoOJjemMi CTBOPEHHS CHCTEMH aBTOMAaTH30BAaHOTO TECTYBaHHS
omiMmiagHUX 3adad. ['oJOoBHA MeTa JaHHOI JOMOBiI — MOMUIMTHCS AOCBIIOM B po3poOIi Ta
BIPOBAHKEHH] TPOTrpaMHUX 3aCO01IB JIJIi aBTOMAaTUYHOTO OILIHIOBAHHSI.

KrouoBi ciioBa: aBTomaru3ailis, TeCTyBaHHs, OJiMITIaJia, IPOTpaMyBaHHS.

Aunekceituyk U.B.

CucreMa aBTOMATH3MPOBAHHOIO0 TeCTHPOBAHHA oJuMnuagHbIX 3axa4  Universal
Olymp Checker v.1.1.

Cratpsa IIOCBJAIIICHA HpO6J’ICMC CO3aHuA CUCTEMbI aBTOMATU3WPOBAHHOTO TCCTHPOBAHUSA
OJIMMITHAIHBIX 3a1ad. [J1aBHas 1enb JaHHOTO JOKJIaJa — MOACIUTHCS OMBITOM B pa3pabOTKe U
BHCAPCHUU MMPOTrpaMMHBIX CPEACTB AJId aBTOMATUYCCKOTO OLICHUBAHU .

KuaroueBnle ciioBa: aBTOMaTu3anusa, TCCTUPOBAHUC, IPOTPaMMUPOBAHUEC, COPCBHOBAHUC.
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Alferov E.

Test control of knowledge and his analysis on the example of environment for learning
course of «Basics of Algorithmization and programmingy.

The article examines possibilities of text control in providing of optimization of educational
process as an effective mean of activation of educational activity of students at the learning course
of « Basics of algorithmization and programming ».

Keywords: tests, current and final control of knowledge, algorithmic tests, types of answers.

Andbopos €.A.

TecToBuii KOHTPOJIb 3HAHDb Ta oro anaJis Ha npmc.naui cepeaoBuilla BUBYCHHA KYpPCY
«OcHOBH ajropurmMizauii Ta mporpaMmyBaHHsD.

VY cTarTi po3riAgaroThCs MOKIMBOCTI TECTOBOTO KOHTPOJIO B 3a0€3MEYEeHHI ONTHUMIi3allii
HaBYaJLHOTO TpoIecy sK e(hEeKTUBHOrO 3acOo0y aKTHBi3allli HABYAILHOI JISUIBHOCTI CTYICHTIB MPH
BUBYEHHI Kypcy «OCHOBH aJrOpUTMi3allii Ta IporpaMyBaHH».

Kuro4oBi cjioBa: TecTd, MOTOYHUH Ta MIJCYMKOBUN KOHTPOJIb 3HAaHb, AJITOPUTMIYHI TECTH,
THIIU BIAMOBIICH.

Andépos E.A.

TecToBBII KOHTPOJIb 3JHAHHMIL M ero aHaJu3 Ha nmpumepe cpeabl U3y4YeHHUusl Kypca
«OCHOBBI AJITOPUTMHU3ALUH ¥ NIPOTPAMMHUPOBAHUS».

B crathe paccMaTpuBaIOTCs BO3MOXKHOCTH TECTOBOTO KOHTPOJISI 3HAHWW B OOCCIICUCHUU
OIITUMH3AIIN U yqe6Horo mpouecca Kak 9(1)(1)6KTI/IBHOFO cpeacrBa AaKTHBH3ALMU yqe6H01“4
ACATCIIbBHOCTU CTYACHTOB IIPU N3YYCHHUU KypCa «OCHOBBI AITOPUTMHU3AINUN U ITPOrpaMMHUPOBAHUS.

KiamoueBble cioBa: TCCTHI, TCKyIJ_II/Iﬁ U HUTOT'OBBIM KOHTPOJIb 3HaHI/II71, AITOPUTMHUYCCKHEC
TECTHI, TUIIBI OTBETOB.

Bakumenko E.

Accordance System Of Distance Learning “Foundations Of Algorithmization And
Programming” To International Standards Of Quality.

In the article is examined accordance of the integrated environment of study course
«Foundations of algoritmization and programming» with the requirements of international standards
of quality IMS and SCORM for distance learning systems.

Keywords: environment, system, module, integration, computer-integrated.

bakymenko K.B.

BinnoBinHicte cucremMu aucraHuiiiHoro HaB4yaHHA «OCHOBH aJjropurMmizaunii Ta
NPOrpaMyBaHHs» 10 MI>KHAPOJIHUX CTAHAAPTIB AKOCTI».

VY crarti po3rIsAaETbesl BIAMOBIAHICTE IHTETPOBAHOTO CEPEIOBUINA BHUBYECHHS KypCy
«OCHOBU aNropuTMi3allii Ta TporpaMyBaHHsI» 10 BUMOT MDKHAPOJIHUX CTaHIAPTIB SIKOCTI CUCTEM
nuctanmiiaoi ociti IMS Ta SCORM.

Kuro4oBi cjioBa: iHTEerpoBaHe cepeioBUIIE, CUCTEMA, MOAYJb, IHTErpallis.

bakymenko E.B.

CooTBeTcTBHE CHCTEMbl JTMCTAHIHUOHHOrO 00y4eHUsi «OCHOBBI AJTOPUTMHU3ALMU H
NMPOrpaMMHUPOBAHUS» MEKIYHAPOAHBIM CTAHAAPTAM KayecTBa.

B cratee paccMarpuBaeTcs COOTBETCTBUE HWHTETPUPOBAHHOW CpeAbl H3YyUeHHUs Kypca
«OCHOBBI NTOPUTMH3ANNN W TPOTPAMMHUPOBAHHS» TPEOOBAHUSM MEXITYHAPOTHBIX CTaHIIAPTOB
KauecTBa cucTeM AucTaHiinoHHoro ooyuenus IMS Ta SCORM.

KutoueBble cj10Ba: HHTETPpUPOBaHHAs Cpefia, CUCTEMA, MOAYJIb, UHTErpallusl.

Vereitina I.

Learning process optimization by mathematical simulation means.

The results of the study are directed to the methodic of learning process analyzes verifying
and complex measures for its improving, i.e. optimal criterion definition — knowledge volume and
influencing optimization parameters — activity aspects under conditions of high — grade training
providing. According to the learning process optimization task mathematical simulation results on
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the example of foreign language it was shown that between the knowledge volume and training
aspects the considerable non-linear connection exists which should be taken into consideration
when making the syllabus and skills evaluation.

Keywords: learning process — knowledge volume — knowledge volume surface —
optimization criteria — optimization parameters.

Bepeirina L.A.

OnTumisailis HABYAJILHOTO NMPoLeCy 3ac00aMU MATEMATHYHOT0 MO/IETIOBAHHS.

Pe3ynbratu poOoTH cripssMOBaHi1 Ha YTOUHEHHS METOJAMKH aHalli3y HaBYaJIbHOIO MPOLIECY Ta
KOMIUIEKCHUX 3aXO0/IiB 11010 HOr0 yJOCKOHAJIEHHS, @ CaMe BU3HAYECHHIO KPUTEPII0 ONTUMAIIBHOCTI
HaBYaJILHOTO TIpoliecy — 00’e€My 3HaHb Ta BIUIMBOBHX IapaMETPiB ONTHUMI3allii — BUIB JisSIIbHOCTI
32 YMOBH 3a0€3MeUYeHHs SKICHOI OCBITH. 3a pe3yJbTaTaMHd MaTEMaTHYHOTO MOETIOBAaHHS 3ajadi
ONTHMI3allll HAaBYAJHHOTO MPOIECY HA MPHUKJIaJl BUBYEHHS 1HO3EMHOI MOBH HAaBEJEHO, L0 MIXK
00’eMOM 3HaHb Ta BUJAaMH HaBYaHHS ICHY€ CYTT€BA HEJIHIIHA 3aJI€XKHICTh, IKY CIiJ BpaXOBYBaTH
ITiJT 9ac CKJIaJaHHs poO0YO0T MporpaMu 3 AUCIUILUTIHY Ta MPU OI[iHIOBAaHHI 3HAHb 1 YMiHb.

Karwuosi ciaoBa: Hauansamii mpouec — O6’em 3HaHb — IloBepxHs 00’eMy 3HaHb —
Kpurepiii ontumansHoCTi — [TapameTpu ontumizartii.

Bepentuna U.A.

OnTumu3anus yueGHOro npouecca cpeacTBaMiu MATEMaTHYECKOI0 MO/IeJIMPOBAHMS.

PesynbraTel paboThl HampaBiIeHbl HA YTOYHEHWE METOAMKH aHaW3a y4yeOHOTro Imporecca u
KOMIUIEKCHBIX MEPOIMPUSITHI MO €ro YCOBEPIICHCTBOBAHUIO, & UMEHHO OMNPEICIICHUI0 KPUTEPHUS
ONITUMAJBFHOCTH — O0O0BbEMa 3HAHWK W BIUATCIBHBIX TAPaMETPOB ONTUMHU3AIMU — BHUJOB
NESTeIbHOCTH B YCJIOBHSIX OOECIeueHusi KadecTBEHHOro oOpaszoBanusa. I[lo pesymnbratam
MaTeMaTHYeCKOTO MOJICIMPOBAHUS 3a/la4d ONTUMH3AIMKA y4eOHOro mpolecca Ha TpuMepe
W3Y4YEHHUS] UHOCTPAHHOTO SI3bIKa MOKa3aHO, YTO MEXKIY O00bEMOM 3HAHUM W acmeKTaMu OOYy4YeHUS
CYIIECTBYET 3HAUMTENbHAS HEJIMHEWHas 3aBHCHMOCTb, KOTOPYIO CIEIyeT YYUTHIBATh BO BpEMS
cocTaBJieHHs paboyeil mporpaMMbl JUCHUIIINHBI U MPU OLIEHKE 3HAHHWI U YMEHUU.

KaoueBble ciioBa: YueoOHnsiii nmpouecc — O6béM 3Hanuii — [loBepxHOCTh 00BEMA 3HAHMIA —
Kputepuii ontumansHocTy — [TapameTpsl onTUMHU3AIUH.

Gnedkova O., Kravtsov D.

Organization of Testing in Distance Learning (on the base of Distance Learning
System “Kherson Virtual University, 2.0”).

Descriptions of testing process and different types of test questions, which are realized in
distance learning system «Kherson Virtual University, 2.0» are considered in the article.

Keywords: distance learning, testing, linear testing, an adaptive testing, psychological —
testing.

I'neaxona 0.0., Kpasuos /I.I'.

Opranizanis npouecy TecTyBaHHsl y JMCTaHLiliHOMY HaB4YaHHI (Ha 0a3i cucremm
AUCTaHUiHOI 0cBiTH «XepcoHchbKMil BipTyaabHMil yHiBepcurert, 2.0»).

VY naHiif cTaTTi MpeAcTaBleHa XapaKTepUCTHUKA MPOLECY TECTYBAaHHS, a TaKOX PO3IJISHYTI
pI3HI THUIIIB MHUTaHb TECTY, SIKI peaji3oBaHl B CUCTEMI AMCTAHLIWNHOTO HaBYaHHSA «XEpPCOHCHKUN
Bipryansnuit YuiBepcurert, 2.0».

KurouoBi ciaoBa: aucraHIliiine HaBYaHHS, TECTyBaHHS, JIHIWHE TECTyBaHHS, aJalTHBHE
TECTYBaHHsI, ICU-TECTYBaHHS.

I'neaxosa O.A., Kpasuos /I.I'.

Opranmsanmusi mnpouecca TeCTHPOBAHUSI B [IMCTAHUMOHHOM o0y4denuu (Ha Oase
CHCTEMbI JMCTAHIUOHHOI0 00pa30BaHUs «XePCOHCKMH BUPTYaJIbHUI YHiBepcHuTeT, 2.0»).

B nanHON craThe NpEACTaBII€HAa XapaKTEPUCTHKA IpPOIEcca TECTUPOBAaHUSA, a TaKkKe
paccMOTpeHbl  pa3MYyHble TUIIOB BOMPOCOB TECTa, KOTOpPBHIE pEATU30BaHbl B CHUCTEME
JMCTAaHIIMOHHOTO 00y4YeHus: «XepcoHckuit BupTyanshelii YauBepcuret, 2.0».

KuroueBble ciioBa: AMCTaHIMOHHOE O0y4YeHME, TECTUPOBaHUE, JIMHEWHOE TECTUPOBAHHE,
aJlalITHBHOE TECTUPOBAHUE, TICU-TECTUPOBAHNE.
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Summary

Grigorieva V.B.

Use of information technologies in teaching course "Analytical geometry" in higher
schools on example of software "ANALYTICAL GEOMETRY"

In article are considered the methodical questions of using of computer technologies, for
example, the software "Analytical geometry"”, in process of teaching course of analytical geometry
in the higher school.

Key words: information technologies, methodic of teaching course of analytical geometry,
pedagogical software.

I'purop’esa B.B.

Buxkopucranns ingopmaniiHuX KOMIT'IOTEPHUX TEXHOJOTIH NPH BUKJIAAAHHI Kypcy
AHAJITHYHOI reoMeTpili y BHINMI IIKOJI HAa NMPHUKJAAI NMeAarorivHoro NmMporpamMHoro 3acooy
"'aHajliTHYHA reomeTpis’’.

VY craTTi po3rIAgaloThCI METOAMYHI MUTAHHSA BUKOPUCTAHHS KOMIT IOTEPHUX TEXHOJOTIMH,
30KpeMa, MeJarorivHoro mporpamHoro 3aco0y "AHamiTuyHa reomerpis’, B MpoIleci BUKIAJaHHS
KypCy aHaJIITUYHOI reoMeTpii y BY3i.

KurouoBsi ciioBa: iHdopmariiitHi TeXHOJIOT1T, METOIMKA BUKJIAAaHHS aHAJTITHYHOI TeoMeTpii,
MeIaroriyHui MporpaMHMiA 3aci0.

I'puropsena B.b.

Hcnonb3oBanue nHGOPMALMOHHBIX KOMIILIOTEPHUX TEXHOJIOTUI NPHU NpenoiaBaHUNHU
Kypca 'aHaJqMTHYecKOH reoMerpum' B BbICHIeH IIKOJe HAa NpUMepe NeXaroru4eckoro
NPOrpaMMHOrO cpeAcTBa ""aHaJuTH4YecKas reomerpus' .

B crathe paccmaTpuBalOTCS METOAWYECKHE BOMPOCHI HMCMHOJIb30BAHUS KOMITBIOTEPHBIX
TEXHOJIOTUH, B YAaCTHOCTHM, II€JIarorM4eCKOro IPOrpaMMHOr0O cpeacTtBa "AHaauTHYecKas
reoMeTpus’, B mpoiiecce MpernogaBaHus Kypca aHaTuTHYECKON T€OMETPUH B BY3e€.

KiroueBble cioBa: uH(OpPMAalLMOHHBIE  TEXHOJOTUH, METOJUKAa  IPENoJiaBaHus
aHAJIMTUYECKON T€OMETPUH, TIEAATOTHIECKOE TPOrPaMMHOE CPEICTBO.

Efimenko V.

Diagnostics Of Educational Achievements Is From Theme «HTML».

Application of the automated current testing during teaching of informatics is examined
from point of pedagogical diagnostics. Advantages of the automated testing and feature of test
diagnostics of educational achievements are determined. A multiple test is offered for the current
testing from theme «<HTMLy, his structure is grounded.

Keywords: pedagogical diagnostics, test, informatics.

€dimenko B.C.

JliarHOCTHKa HABYAJIBHHUX [JOCATHEHb 3 TeMH «MoBa TrinepTeKCTOBOI PO3MITKH
HTML».

3aCTOCYBaHH$I ABTOMATHU30BAHOT'O IMTOTOYHOTO TCCTYBAHHS niz[qac BUKJIaIaHHA iH(bOpMaTHKH
pO3MIISIIAETBCST 3 TOYKM  30py  TEJAroriyHoi  JiarHOCTUKW. Bu3HaualoThcsi  mepeBaru
ABTOMATU30BAHOTO TCCTYBAHHA Ta 0COOIMBOCTI TECTOBOI ,Z[iaFHOCTI/IKI/I HaBYaJIbHUX OOCATHCHb
yuHiB. IIpomnoHyeTbcs OaratoBapiaHTHMHM TecT [UIsi HOTOYHOTO TecTyBaHHS 3 TeMH «MoBa
rineprekctoBoi po3MiTku HTMLy, 06rpyHTOBYETBCS HOTO CTPYKTYpA.

KurouoBi cjioBa: negaroriyHa 11arHoCcTUKa, TECT, IHQOpMATHKA.

Edumenxo B.C.

JluarHocTMKa y4eOHBIX [OCTHKeHHIl MO TeMme «SI3bIK I'MIEPTEKCTOBON Ppa3MeTKH
HTML».

IIpuMeHeHre aBTOMATHM3MPOBAHHOIO TEKYLIETO TECTUPOBAHMS BO BpeMs IPENOJaBaHUs
HH(bOpMaTHKH paccMaTpruBacTCA C TOUKHU 3PCHUA Henaromqecxoﬁ JUAardOCTHKU. OHpC)ICJBIIOTC)I
npeuMynieCTBa aBTOMATU3HPOBAHHOTO TECTHUPOBAHUA H 0COOEHHOCTH TECTOBOM IUArHOCTUKHN
y‘{C6HBIX Z[OCTHX(CHHﬁ. Hpe;maraeTCH MHOI‘OBapI/IaHTHHﬁ TCCT I TCKYLICTO TECTUPOBAHUA I10
Teme «S3bIk THnepTekcToBor pasmeTrku HTML», 060CHOBBIBaeTCS €r0 CTPYKTYpa.

KiroueBnle ciioBa: negarorudyceCkasd fnaraoCtuka, TeCr, iH(bOpMaTI/IKa.

306



AHoTauii

Kovalenko N.

Planning and possibilities of the module *Laboratory works™ of the integrated
environment of ""THe BasiCs of algoritmization and programming"".

In this article will be examine the architecture and advantages of introduction the module”
Laboratory works”, the environment of distant education ”The basics of algoritmization and
programming”.

Key words: environment, system, module, reference, table, integration.

Kosasienko M.B.

IIpoekTyBaHHA Ta MOXKJIMBOCTI Moayaw «JlaboparopHi pobdoTw» iHTErpoOBaHOIO
cepenoBumia «OCHOBH aJropuTMi3aillii Ta mporpaMyBaHHS».

Y paniii cratTi OyayTh PO3TJSHYTI apXiTeKTypa Ta TepeBard IHTErpaiii MOy
«JlaboparopHi poOOTH» CepefoBHINA AUCTAHIIHHOTO HaBuaHHsS «OCHOBU alropuTMizailii Ta
MIPOrpaMyBaHHS».

KiawouoBi cioBa: iHTerpoBaHe cepeloBHILNE, CHUCTEMa, MOIYJb, IHOCHJIAHHS, TaOiMI,
iHTerparis.

Kosasenko H.B.

IIpoexTHpoBaHMe M  BO3MOKHOCTH  MOAYJIK  «ia0opaTopHble  padoTbI»
HHTErpUPOBAHHOI cpebl «OCHOBBI AJITOPUTMH3AIUHN U TPOrPAMMHPOBAHMS .

B nanHoif cratbe OynyT paccCMOTpPEHBI apXUTEKTypa M MPEUMYILEeCTBAa BHEIPEHHS MOy
«Jlaboparopubie pabOTBH» Cpeabl IUCTAHIMOHHOTO O0yueHus «OCHOBBI aNTOPUTMHU3AIUU U
MIPOrPaMMHUPOBAHUS.

KiueBble c¢JI0Ba: HMHTEIPUPOBaHHAs Cpela, CUCTEMa, MOMAYJNb, CCBUIKH, TabJHIa,
HHTETparus.

Kruglyk V.S.

The Hierarchy of Component for Tasks Solution in the Course of “Linear Algebra”.

In the present article the case in point is an application of new informational technologies in
the process of teaching Linear Algebra in Kherson State University. The component-oriented
approach to the teaching Linear Algebra is examined as well as hierarchy of components which is
used in the system and advantages of such approach in comparison with traditional approach.

Keywords: distance learning, linear algebra, educational software.

Kpyraux B.C.

Iepapxis koMIoOHeHT po3B’A3aHHA 3a1a4 3 Kypcy JliniiiHa aaredpa.

VY naHiii cTaTTi MOBa e MpoO BIPOBAKEHHS HOBUX 1H(POPMAIIITHMX TEXHOJIOTIH B MpoILec
BuBYeHHs JliHiiHOT anreOpu y XepcOHChKOMY JAEp)KaBHOMY YHiBepcHTeTi. Po3risnaerbes
KOMITOHEHTHO-OPIEHTOBAHUM MIAX1Jl 1O BUBYEHHS JIHIMHOI anredpu, po3risiaeTbes lepapxis
KOMIIOHEHT, 110 BUKOPHCTOBYETHCS Yy CHCTE€MI Ta IE€peBarM TaKOro MiJXOAYy IOpPIBHIHO 3
TPATUIIAHUAM.

KarouoBi cjoBa: jucTaHuiiiHe HaBYaHHA, JiHIAHaA anreOpa, HaByaJbHE NPOTrPaMHE
3a0e3neyeHHs .

Kpyraux B.C.

Hepapxusi KOMIIOHEHT pelIeHHs 32/1a4 ¢ Kypca JIMHEeHO# ajaredpsl.

B nanHolt cTaThe peub UAET O BHEAPEHUH HOBBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH B MPOILIECC
M3Y4EHHUs JIMHEHHOW anreOpbl B XepCOHCKOM rOoCylIapCcTBEHHOM yHUBepcurtere. Paccmarpuaercs
KOMIIOHEHTHO-OPUEHTHPOBAHHBIA MOJAXOA K M3YYCHUIO JMHEWHOW anredphl, paccMaTpHBaeTCs
uepapxusi KOMIIOHEHT, UCTIOIb3YEMbIX B CUCTEME U NMPEUMYIIECTBA TAKOTO MOIX0a M0 CPaBHEHHIO
C TPaAUIIMOHHBIM.

KiroueBble ci0oBa: HUCTaHIIMOHHOE OOy4YeHWe, JHWHEHHas anrebpa, oOywaroiiee
porpaMMHOe oOecrieueHue.
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Summary

Lozytskyy O., Pasichnyk O.

The formation of educationaly-informational RESOURCES for people with sight
defects.

In this article main problems of the people with sight defects education with the help of
information technologies is outlined. Technologies and algorithms which are used for DAISY
books creation are described in this article. The actual state of providing and development of
technologies for blind people is stressed.

Keywords: DAISY, blind, IT, audio-book, digital talking book.

Jo3unbkuii O.A., IIaciuauk O.B.

®opMyBaHHSI HABYAJbHMX iH()OpMALIHHUX pecypciB IS K€l 3 BaJaMHu 30py.

VY naniil cTarTi po3risaacTbesa npobiaeMa HaBYaHHS 1H(POPMALIHHUM TEXHOJIOTISAM JIIOACH 3
BagamMu 30py. B poOOTI OMUCYIOTbCSI TEXHOJOTIl Ta alrOpUTMH, SIKI BUKOPUCTOBYIOTHCS JIJISt
CTBOPEHHSI HaBYAIbHUX MOCIOHUKIB y popmati DAISY. AKIeHT poOHUThCS Ha aKTyalbHOMY CTaHi
3a0e3neYeHHs] Ta PO3pOOKH CydacHUX iH(POpMaliIMHMX TEXHOJOTIH Ta iX ajganTarli s moTped
JII0ZIEN 3 BaaMu 30py.

Kuouogi ciioBa: DAISY, ne3psiuuid, IT, ayaio-kHura, KHUra mio ,,pO3MOBIISE”.

Jo3unkuii A., ITacuunbik O.

@®opMmupoBaHue y4eOHbIX HHG(POPMALMOHHBIX pecypcoB AJsi Jwiaed ¢ aedexramm
3peHu .

B nanHoli cTtaThe paccmaTpuBaeTcs MpoOieMaTtuka o0ydeHHs Jroael ¢ AeQeKTaMu 3peHHs
Ha OCHOBE COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTUH. B paboTe ONMMCHIBAIOTCS TEXHOJOTHH U
AJITOPUTMBI, KOTOPBIC MCIOIB3YIOTCS ISl CO3/1aHus y4eOHbIX mocobuii B popmare Daisy. AkieHT
JICNIaeTCsl HAa HBIHCNTHEM COCTOSHHM OOECIeYCHHsS W pa3paboTKaxX TEXHOJOTHUH sl JIIOJEH ¢
nedeKkTaMu 3peHHUs, B YaCTHOCTH PacCMaTPUBAIOTCS MPoOiIeMbl POPMUPOBAHUS COOTBETCTBYIOIINX
WH()OPMALIMOHHBIX PECYPCOB.

Kuouesnble cioBa: DAISY, crnenoit, UT, ayano-kuura, ,,roBopsiias’ KHUTA.

Mazur A., Svetlanov I.

Questions of Informational Security of Kherson State University.

The article deals with problems of informational security of modern organizations and
analyzes relevant questions of computer security at Kherson State University.

Keywords: informational, IT, security, computer.

Ma3zyp A.B., Cerananos 1.JI.

IIntanns indgopmaniiinoi 0e3nexku XepcoHcbkoro /lep;kaBHoro YHiBepcurera.

VY naHiil cTaTTi aBTOPHU BUCBITIIIOIOTH 3arajibHi npo0iemMu iHpopMaliiiHoi Oe3MeKu Cy4acHOi
opraHizauii Ta aHaJII3YIOTh AaKTyaJbHI IHUTAHHS KOMII'IOTEpHOi Oe3nekn y XepCOHCHKOMY
JIepKaBHOMY YHIBEPCHUTETI.

Kurouosi cioBa: 6e3neka, iHpopMaliifHuil, KOMI'0Tep.

Ma3zyp A.B., Ceerianos U.JI.

Bonpocel  uHpopmanmonHol  0e30macHOCTH  XEePCOHCKOI0  rocyJapCTBEHHOIO
YHUBeEpCHUTETA.

B nmanHON craTthe aBTOpPBHI OCBEINAIOT MpoOJieMbl HMH(OPMAIMOHHONH 0e30MacHOCTH
COBPEMEHHOW OpraHU3allii U aHAJM3UPYIOT aKTyaJIbHBIE BOITPOCH KOMITBIOTEPHOM 0€30MMacHOCTH B
X€epCOHCKOM TOCyJapCTBEHHOM YHUBEPCHUTETE.

KuoueBble ciioBa: 6€30macHOCTh, HHPOPMAIIMOHHBIN, KOMIIBIOTED.

Maksimovich M.B., Kruglyk V.S.

Efficient Use Of «Solving Tasks’ Environment» In Distance Learning System «\Web-
Almir» Duiring Studying Linear Algebra.

We analyzed question of linear algebra studying as one of fundamental chapter in
mathematics. We propose to study material by using “Solving tasks’ environment”.
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Keywords: information and communication technology, linear algebra, «Web-Almiry,
“Environment for the solving tasks”, “Expert”.

MaxkcumoBuu M.B., Kpyriauk B.C.

EdexTuBHe  BHUKOPHCTAHHSI  «CepelOBHINA  PO3B’SI3aHHA  3aJa4Y»  CHCTEMH
aucTtanmiitHoro Hapuanus «\Web-Almir» npu BuB4YeHHi Kypcy JiHiiiHOT aaredpu.

VY npaniii cTaTTi TEOPETHYHO MPOAHATI30BAaHO MUTAHHS II0J0 BUBYCHHS KYpPCY JIHIAHOI
anreOpu sIK OJHIET 13 PyHAaMEHTATBHUX PO3JALTIB MaTEeMaTHKHU. 3allpONOHOBAHO BUKJIA]l MaTepialy
IIPOBOJIUTH METOJIOM 3aCTOCOBYBaHHs «CepeoBHUIIAa PO3B’A3aHHS 3a4a4».

KarwuoBi cioBa: iHpopMmaliifHO-KOMYHIKaTHBHI TEXHOJOTIi, JiHiiiHa anrebpa, «Web-
Almiry, «CepenoBuiiia po3B’si3aHHs 3a1a9», «EkcnepTy.

MaxkcumoBuu M.B., Kpyriauk B.C.

JddekTHBHOE HCHOJIB30BAHME «CPelbl pelleHHs 33/1a4» CHCTeMbl JUCTAHLIHMOHHOIO
o0yuenusi <\ WEB-ALMIR» npu n3y4yennu Kypca JuHeiHOH aareopsbl.

B nanHOl cTaThe TEOpETHUECKU MPOAHAIU3UPOBAH BOIIPOC OTHOCUTEIBHO M3Y4YEHHUs Kypca
JUHEWHOW anreOphl Kak OJHOTO M3 (YHAAMEHTAIBHBIX pa3fenoB MateMaTtuku. [Ipemnoxkeno
U3JI0KEHHE MaTepuaia MpOBOJIUTh METOJIOM UCIONIb30BaHUs «Cpebl peLIeHus 3a1au.

KawueBble cjioBa: nH)OPMAIMOHHO-KOMMYHHKATHBHBIE TEXHOJIOTHH, JIMHEWHas anredpa,
«Web-Almiry, «Cpena perienus 3a1a4», «KCIEPT».

Malyuchenko 1.0.

The Questionnaire in the Interactive Educational Environment as a Means to Form a
New Level of a Person’s Consciousness under the Conditions of Informatization of University
Education.

The article deals with possibilities of a questionnaire in the interactive educational
environment of Petro Mohyla Black Sea State University installed on the electronic platform
MOODLE with the purpose of determining the people’s attitude to different problematic situations
of ethic and ecological character, which takes into account the concept of sustainable development
and helps to form a new level of a person’s consciousness.

Key words: informatization of education, interactive educational environment, a new level
of a person’s consciousness.

Maurouenko 1.O.

AHKeTYBaHHSl B IHTEPAKTHMBHOMY OCBITHHLOMY cepedoBHINI fIK 3aci0 (opmyBaHHA
HOBOT'O PiBHf CBiZOMOCTi 0co0ucToCTi B yMoBax iH(popmaTu3anii yHiBepcuTeTCHKOI OCBITH.

VY cTaTTi pO3MIIAHYTI MOKJIMBOCTI aHKETYBaHHS OCOOMCTOCTI Y IHTEPAaKTUBHOMY OCBITHBOMY
cepenoBuIlll YOPHOMOPCHKOIO JE€p>KaBHOTO yHiBepcUTeTy iMeH1 [lerpa Morunu, po3MminieHoro Ha
enexkTpoHHi miuarpopmi MOODLE, 3 meroro BU3HAU€HHS CTaBIEHHS OCOOMCTOCTI JIO Pi3HHUX
MpoOJEMHUX CUTYAIlil €TUYHOTO Ta €KOJOTIYHOTO XapakTepy 3 YpaxXyBaHHSIM KOHIICTIIl CTaJoro
PO3BHUTKY CYCHUIBCTBA, 110 A03BOJIE€ CPOPMYBATH HOBHUI PiBEHb CBIJOMOCTI JIFOJIUHH.

KuarouoBi ciaoBa: iH(popmaruzaiisi OCBITH, IHTEPAaKTUBHE OCBITHE CEPEJOBMILE, HOBHM
piBEHb CBITOMOCTI 0COOHMCTOCTI.

Maurouenko U.A.

AHKeTHpPOBaHME B MHTEPAKTHBHOH o0y4ammieil cpeae Kak cnocod (popMupoBaHusi
HOBOT'0 YPOBHSI CO3HAHMS B YCJI0BUAX MHGOPMATH3ALUN YHHBEPCUTETCKOr0 00pa30BaHUA.

B cratee paccMOTpeHB BO3MOKHOCTH AHKETHPOBAHMS JIMYHOCTH B MHTEPAKTUBHOU
oOyuvaromieit cpere UepHOMOPCKOTO TOCYJapCTBEHHOTO YyHUBepcuTera uMeHu lletpa Moruisi,
pa3MenieHHoro Ha d3nekTpoHHoil tiarpopme MOODLE, ¢ mensio omnpeneneHus OTHOIICHHS
JUYHOCTH K Pa3HbIM CUTYaAlUMsM 3TUYECKOTO U HKOJIOTMYECKOT0 XapaKTepa ¢ y4eTOM KOHLENIUU
YCTOMYMBOIO pPa3BUTHUA OOIIECTBA, YTO IO3BOJIAET C(OPMUPOBATH HOBBI YpPOBEHb CO3HAHUS
YelioBeKa.

KawueBble ciaoBa: mHbopmarnsanus oOpa3oBaHMs, MHTEPAKTHBHAs oOydaromias cpena,
HOBBIN YPOBEHb CO3HAHUS JTUYHOCTH.

309



Summary

Nabit Y.

Analysis of student's progress in INTEGROVANOY ENVIRONMENT TRAINING
COURSE «Algorithmization BASICS and programmingy.

The state of progress of students is analysed after the modules «Library of tasks» and
«Current control» at the study of course of «Basis of algorithming and programmingy». Found out
possibilities for the improvement of level of quality of knowledges of students.

Keywords: WebOAP, Algorithmization, programming, statistics, analysis, performance.

Habit 10.b.

AHaJi3 YyCHIIIHOCTI CTYyAeHTIB B iHTerpOBAaHOMY CepelOBMILNI BHMBYEHHS KYpCY
«OcHOBH ajropurMizamii Ta nporpaMmyBaHHs».

[IpoananizoBaHO CTaH YCHIIIHOCTI CTYIEHTIB B IHTETPOBAaHOMY CEPEIOBHIII BHBUCHHS
Kypcy «OCHOBU anropuTmizalii Ta mnporpamyBaHHA» 3a Moayiasmu «bibmioreka 3amau» Ta
«ITorounuit KOHTPONIbY». BUsABIEHI MOKIMBOCTI [T MMOKPAIIEHHS PiBHS SKOCTI 3HaHb CTYJCHTIB.

KmrouoBi caoBa: WebOAP, anroputmizaiiis, mnporpamyBaHHsS, CTaTHUCTHKA, aHaNi3,
YCHIIIHICTb.

Haour 10.B.

AHaJU3 ycrneBaeMoCTH CTY/I€HTOB B MHTErpoBaHoii cpeie o0yyeHusi Kypca «OCHOBBI
AJITOPUTMHU3ANUH U TPOTPAMUPOBAHUSD).

[IpoaHanu3upoBaHO COCTOSIHUE YCIIEBAEMOCTH CTYACHTOB 10 MOayJsiM «bubmuoreka
3amau» W «Tekymmii KOHTpOJb» TpH u3ydeHHH Kypca «OCHOBBI alrOpUTMHU3ALUUA U
IPOTPaMMHUPOBAaHUS». BBISBICHBI BO3MOXHOCTH Uil YIYUYIICHHS YPOBHS KadecTBa 3HAHHUU
CTYJCHTOB.

KiroueBnie cioBa: WebOAP, anroputmuzainus, nporpaMupoBaHue, CTaTUCTHKA, aHAIH3,
yCIIEBAaEMOCTb.

Sinko Y.

Systems Of Computer Mathematics And Their Role In Mathematical Education.

In the article the matter is about software of Computer Mathematics. The opportunity of
application is considered and the role of systems of Computer Mathematics in Mathematics training
and in mathematical education is determined.

Keywords: software, Computer Mathematics, systems of Computer Mathematics,
mathematical disciplines training technique, information training environments.

Cinbko 10.1.

CucreMu KOMII‘IOTEPHOI MATEMATHKH TA IX POJIb Y MATEMATHYHIH OCBITI.

Y jaHiii craTTi MOBa e Npo TporpamMHi 3aco0M KOMI‘IOTEpPHOI MaTeMaTHUKH.
PO3FJ’I$I)18.€TLC$I MO>KJIUBICTE 34CTOCYBAHHHA 1 BUBHAYEHO pOJiIb CUCTEM KOMH‘IOTepHOi MaTEMAaTHKHN
B HaBYaHHI MAaTEMATHKH 1 B MAaTeMaTUYHINA OCBITI.

KurouoBi cioBa: nporpamui 3acobu, KOMI ‘IOTEpHA MaTeMaTHKa, CUCTEMU KOMII ‘FOTEPHOI
MaTEeMaTHK{, METOJAMKAa HaBUaHHS MaTeMaTHMYHUX JUCIUILIIH, iHGOpMaliiiHI HaBYaIbHI
CepeIoBUIIIA.

Cunbko 10.1.

CucremMbl KOMINBIOTEPHOI MAaTEMATHKH U UX POJIb B MATEMAaTH4YeCKOM 00pa30BaHMU.

B IlaHHofI CTaTbC pPCYb HUACT O NPOTIrpaAMMHBIX CPCACTBAX KOMHBIOTepHOﬁ MaTeMaTHuKu.
PaCCManI/IBaeTCH BO3MOXHOCTE TIPUMCHCHUA HW OIPCACIICHA POJIb CHUCTEM KOMHBIOTepHOP'I
MaTe€MaTHuKu B O6y‘-IeHI/II/I MaTeMaTHUKEC U B MATEMATHUYCCKOM 06pa3OBaHI/II/I.

KuaroueBnie ciioBa: IporpaMMHEBIC CpPE€ACTBA, KOMIIBIOTEPpHAsA MaTEéMaThKa, CHCTCMbI
KOMHBIOTCpHOﬁ MaTEMAaTUKU, METOANKA 06yquI/151 MaTEMaTHYCCKUM JUCHUIIIINHAaM,
nH(pOpMaAIMOHHBIE 00YYaIOIINE CPEJIBI.
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Fedorchenko K.

Realization Of Methods Of Comparison Of Sets By Using Relational Dbms Methods.

The article deals with questions concerning usage of modern DBMS, such as building
queries with the "Great Divide" relational division. Various variants of relational division usage are
described. The article contains description of the expressions relational based on algebra as well as
examples in SQL language.

Keywords: relational database, relational divide, comparison of tuple.

Denopuenko KA.

Peasizaniss MeToaiB nopiBHAHHA MHOKHH 3acobamu peasiniiinnx CKB/I.

B cratne paccMaTpuBarOTCA BOIIPOCHI, CBA3aHHBIEC C HCIIOJbB30BaAaHHUEM COBPEMCEHHBIX
PEIBINUOHHBIX 0a3 JaHHBbIX. Omucansl PA3JIMYHBIC 3aIIPOChl, KOTOPBHIC HUCIOJIB3YIOT PCIALMOHHOC
nencaue “Great Divide” um paccMOTpeHBI BapuaHTBl NMPUMEHCHHS JTHX 3ampocoB. [IpuBeneHO
OIMHMCAaHNE BBIPAKCHHUI C UCTIOIB30BAHUEM PEISIIIMOHHON anreOpsl U mpuMepsl Ha si3bike SQL.

KarmodeBbie cJioBa: PEIALUOHHBIC 0asbl JAaHHBIX, PEIIIUOHHOC OCJICHHUEC, CPaBHCHUC
MHOXCECTB.

Denopuenko KA.

Peasm3anus MeTo10B cpaBHEHHMS MHOKeCTB cpeAcTBaMu peassuuoHHbIX CYB/I.

B cratne pacCMaTpuBarOTCA BOIIPOCHI, CBA3AHHLIC C HCIIOJIB30BAHHUEM COBPCMCHHBIX
pemsmmonHbix CYB/I. TlocTpoeHne 3ampocoB ¢ UCIONB30BAHUEM PEISIIMOHHOTO nenenus “Great
Divide”. Omucanpl pa3iavyHble BapUaHTHl HMCIIOIL30BaHMS PEISALHOHHOrO aeieHus. IIpuBenaeHo
OMHCAaHUE BBIPAXKEHUN C UCTIOJIH30BAHUEM PEISIITUOHHON anreOpsl U puMepsl Ha s3bike SQL.

KiaroudeBble cioBa: PCIAOUOHHBIC CYBI[, PEIAHOHHOC ACJICHHUEC, CPABHCHHA MHOXKCCTB.
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[Hdopmarriiini TeXHOMOTI]

B OCBITI
Bunyck 3
KopexTop — Cyxina JLA.
Komn’roTtepae MakeTyBaHHS —bnax E.I
OpranizamiiiHi THTaHHS — Ocinosa H.B.,

Binauk M.O.

[Migmcano o apyky 23.04.09.
®opmat 60%84 1/8. ITamip odceTHuit.
Hpyx nudposuii. ['apHiTypa Times New Roman.
YMoBH. JipyK. apk. 36,04. Haxnazg 300.

Bunpykosano y Bunasuunrsi X1Y.
Caimonso cepist XC Ne 33 Bin 14 6epesns 2003 p.
Bumano YmpasninHaM y cipaBax npecu Ta iHdopmariii oomaaepskaaMinicTparii.
73000, Ykpaina, M. XepcoH, Byl 40 pokis JKoBTHs, 4.
Ten. (0552) 32-67-95.
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