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CTPYKTYPHO-®YHKUIOHAJIbHA MOAEJIb NEAQAITOrYHO CUCTEMMU
KADGEOPU MEANYHOIO HABYAJIbHOIO 3AKJ1AAY I3 BACTOCYBAHHAM
ABTOMATN3OBAHO HABYAJIbHO CUCTEMMW

O.A. Puxog, B.B. Bacinakin

3anopi3pkuii AepXaBHUA MeAUYHNI YHIBEpCUTET
ABTOpaMK NpoBeAeHMIN aHai3 opraHisaLiiHux 3acaj 3acTOCYyBaHHS aBTOMaTU30BaHO HaBYasIbHO CUCTeEMU Ha Kadep-
pax BMLLOMO MeAMYHOIO HaBYaSIbHOTO 3aknany. BukopucTaHHs MeTooMor CUCTEMHOMO aHaniay, a TakoX NporpaMHoro
3a6e3neyeHHs BPWIN, 003B0OAMIO BUKOHATU CTPYKTYPHO- QYHKLIOHANBHWM aHani3 negaroriyHo cuctemm kadeapu, Bus-

BUTW iepapxilo IIOANHO- MaLUVMHHO B3aEMOAI B CKJIALHIMA GiOTEXHONOMYHIN CUCTEMI, AKa DOPMYETLCA MNP 3aCTOCYBAHHI
iHO PMaLLIMHO - KOMYHIKaL[IMHMX TEXHOSOMW Y HaBYaNbHOMY MPOLECI.

Knio4oBi cnoBa: KpegUTHO- MOAYNbHa CUCTEMA HaBYaHHS, aBTOMaTM30BaHa HaBYaJslbHa CUCTEMA, MOHITOPWHI HaBYalb-
HO AiSNbLHOCTI, NefaroriyHa cuctema kadeapw, iHcTpyMmeHTanbHa cuctema RATOS®.

CTPYKTYPHO ®YHKLIMOHAJIbHAA MOAEJIb NEOQAMOr'MYECKON CUCTEMbI
KADEAOPbI MEANLMHCKOIO YHYEBHOIO 3ABEAEHNA C NPUMEHEHVMEM
ABTOMATU3NPOBAHHOIN YYEBHON CUCTEMDbI

A.A. Poixxoe, B.B. Bacunakun
3anopoxcknii rocyaapcTBeHHbI MenuUNHCKUA yHuBepcuTeT

ABTOpaMUV NPOBeAEH aHann3 opraH13auMOHHbIX MPUHLIMMNOB NMPUMEHEHVsT aBTOMaTU3VPOBAHHO M CUCTEMBbI 06yYeHVst Ha
kadeapax BbICLLIEr0o MeAVUMHCKOro y4eBHoro 3aBefeHvs. [prMeHeHe MeTOAOMOMMU CUCTEMHOIO aHanmsa, a Takke
nporpammMHoro o6ecnedveHuss BPWIN no3Bonmno BbINOAHUTL CTRYKTYPHO—(YHKUMOHaNbHbIM aHanua NC, pacKpblTb epap-
XUIO 4eNOBEKO- MaLUMHHOIO B3aUMOAEVCTBUS B CHIOXHOM BUOTEXHONOMMYECKOM cucTeme, KoTopas dopmMupyeTcs npu
MCMONb30BaHUN UHGDOPMaLMOHHO - KOMMYHMKALMOHHBIX TEXHONOMMA B y4eBHOM Mnpouecce.

KniouyeBble cnoBa: KpeUTHO- MOAlyNIbHasi cucTeMa 00y4eHUs, aBTOMaTM3NpPOBaHHasA crucTemMa 06y4eHWsl, MOHUTOPUHI
yyeOHOW fedaTeNlbHOCTK, Nejarornyeckas cuctema kadeapnl, MHCTPyMeHTanbHasa cuctema RATOS®.

STRUCTURAL AND FUNCTIONAL MODEL OF THE PEDAGOGICAL SYSTEM
USING THE ATOMIZED EDUCATIONAL SYSTEM AT DEPARTMENTS OF
MEDICAL EDUCATIONAL ESTABLISHMENTS

O.A. Ryzhov, V.V. Vasilakin
Zaporizhzha State Medical University

The authors have analyzed the organization principles of the atomized educational system using at departments of medical
educational establishments. Using system analysis methodology and software BPWIN promoted fulfilling of the structural and
functional analysis PS, revealing hierarchy of “man-machine” interaction in complex biotechnological system that forms
using information communicative technologies in educational process.

Key words: credit-module system of education, atomized educational system, education activity monitoring, department
pedagogical system, tooling system RATOS®.

Beryn. MonepHizaltiis MEAUYHOI OCBITH YKpaiHM  KIHIECBHX 1 TPOMIKHUX IIJICH HABYAHHS; POSMOILICHHS
BIATIORBITHO 10 TIOJIOKEHE bomoHChKOT Aekmapari nepe- HABIAIBHOTO MATEPIATY HA OKPEMI JIOTTUHO 3ABEPIICHI
0avae 3arMpoOBAKCHHS KPSIUTHO-MOIY/IBHOI CHCTEMH  PO3UIH, MOKIIMBICTD TIEPEXOAY A0 BHBUCHHS HOBOTO
HABYAHHA K HOBOT MOZIEITI OpraHizarii HABYATBHOTO IPO-  MOZYJISL, SIKIIO MOBHICTIO 3aCBOEHUIN HABYATBHUN MaTe-
uecy [1,2]. Moxyneha cuctema BKmodae: GOPMYBAHHS — Piall IONEPEIHBOTO PO3ALTY; PETYIIPHUN TECTOBHH KOH-
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Tposb 3HaHb. OCOOIUBICTD MPOLICCY HABYAHHS TPH 3aC-
TOCYBaHHI KPSAUTHO-MOAYIBHOI CHCTEMH TOJIATAE B TICP-
coHi(iKaLii HABIAHHS, KA IPYHTYETHCS HA IHIUBLTYATTb-
HOMY TEMIT 3aCBOEHHS HABYATIBHOTO MaTepiamy, miacH-
JeHHI pomi MoTHBauii npu GOpMYBaHHI JiSTBHOCTI
CTVICHTA 32 PAXYHOK PEHTHHIOBOI CHCTEMH, 3pOCTaHHI
posi camocTiiHoi podotu 1 camokoHTpoito. oo oc-
TAHHBOI — 3MIHIOKOTHCS (PYHKIIT BUKIAAAMA, TOCHIFOETh-
¢4 HOTO POJIb K HACTABHIUKA 1 KOHCYMETaHTa. CTPYKTY-
pa cy4acHoi NMeJaroriyHoi CHCTEMH B YMOBAX KPCIHT-
HO-MOJYJIBHOTO HABYAHHS 3HAYHOK MIPOKO Mae OyTH
opieHTOBaHA Ha 3a0C3MCUCHHS KEPOBAHOI CaMOCTIHHOT
pobotu (CP) 13 3aCTOCYBaHHSIM HOBITHIX TEXHOJIOTIH
HABYAHH TA KOHTPOJIIO 3HAHb.

MeTta poGoTH — aHani3 opraHizauiiiHuX 3acaj 3ac-
TOCYBaHHs aBTOMAaTHU30BAHOI HABYAIBHOI CUCTEMH Ha
Kadeapax BULIOTO MEJUTHOTO HABIATHHOTO 3aKIa 1y [PU
BIPOBAPKCHHI KPEAUTHO-MOIYIIBHOI CHCTEMH HABYAH-
Hs1. BUsIBUTH 1€papXir0 JFOIMHO-MAIMTHHHOI B3a€MOIIT B
CKJIAIHIN O10TEXHONOTIUHIN CUCTEMI, KA POPMYETBCA
TPH 3aCTOCYBAHHI 1HPOPMALT HHO-KOMYHIKALI HHHX TEXHO-
JIOTiH Y HABYATBHOMY MPOLIEC HA 33Caaax 3aCTOCYBaH-
HSI METOOJIOTIi CHCTEMHOIO AHAITI3Y, & TAKOXK MPOTPaM-
Horo 3abe3neucHHs BPWIN. posectu cTpykTypHO —
(hVHKLIOHATEHUH aHAI3 B3aeMoii iHpopMawiiiHOi chc-
temu (IC) MOHITOPHHTY Ta aBTOMATU30BAHOTO HABYA,Tb-
Horo komriekey RATOS® y TIC xadeapu 3 MeTor0 po3-
POOKH MO/ II€T CHCTEMH.

OcHoBHA YacTHHA

BriposakeHHS cucTeMH OE3nepepBHOTO HABYAHHS B
1HOPMALIIIHOMY CYCIINIBCTBI YKPAiHH CTBOPIOE HOBI
VMOBH JJTs OpraHizawii IpoLecy HABYAHHS Y BHIIUX Me-
JUYHUX 1 (papManeBTHYHHX HABYATBHUX 3aKIaAaX
(BM®H3) [2, 3]. LlIBuaKe HAKONMMHUSHHS HAYKOBUX 3HAHB
nioTpedye inTeHcu(ikaryi nporecy Tpanchopmarii 3HaHb,
CTBOPCHHUX OKPEMHUMH HAayKOBLIAMH, B CHCTEMY OpTaHi-
SALHOTO 3HAHHSL, CTBOPCHHS TAKOI OPraHI3aLIHHOI CTPYK-
TYPU Y HABYAIBHOMY 3aKJIal, sKa O J03BOJIHNIA MMiABU-
muTH ¢(PEKTUBHICTh KSPYBAHHSA 3HAHHSM [4], po3podku
CHCTEMH JUHAMIYHOTO ()OPMYBAHHS HABIATIBHHUX MPO-
rpam 3aJe:KHO BiA moTped podOTOAABIIB B CHCTEMI
MCaEAUIIOMHOI (hapmareBTuaHoi ocBiTH. ChOroaHI
MO’KHA KOHCTATYBATH, L0 BUPILICHHS CYYACHHUX HAYKO-
BHX Ta OCBITHIX 33134 MOKJIUBE TIJIbKHA HA OCHOBI 3ac-
TOCYBAHH HOBITHIX 1H(POPMALIHHO-KOMYHIKALIHHAX TEX-
Hoorii (IKT). [Npaxrrka indopmarusanii 3anopizbKoro
JepKaBHOTO MeApHOrO VHiBepeurety (3[MY), a ta-
KO>K YHCTICHHI ITyOniKauii 1HIINX aBTOP1B MTOKA3AIH, IO
TPsIME BIPOBALKCHHS 1HPOPMALIHHUX TEXHOIOTIH € Ma-
nocdextuBHUM [5, 6]. BiibImicTh BUKIAfa4IB MPOIOB-
JKYHOTh BUKIQMAHHS B PaAMKAX TPAAHULIAHOT MOJEI
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opraHizarii n¢AaroriTHOro MPOLIECY, 3aCTOCOBYFOUH KOM-
IT'IOTCPH JIMLIE IS TPHBIATBHOT'O TECTYBAHHA. 3aCTO-
CYBaHHS CHCTEMHOTO MiAX0Ay A0 iH(opmarnzanii Ha-
BYATHHOTO MPOLIECY JO3BOJIIE BUSIBUTH OCHOBHI (DYHKII-
OHaJbHI Ta CTPYKTYPHI KOMIIOHCHTH OpraHi3amii
HABYAJBHOTO HPOLICCY, SIK1 (POPMYIOTBCS 7151 JOCSTHCH-
HSI OCHOBHHUX LILJICH HABYAHHS B HOBHUX YMOBAX IPH B3a€-
Moli BUKIaAa4a i cryaeHTa 3a gornomororo IKT.
F’eaiga.ﬂqnwnydmpvywooo@crocﬁ CryneH+
Ta, K 3EKTBEHAN Y KOHLIENLY T KPEOUTHO-MQYIBHOMO
HEBHEHHS, MOKITVIBA 38 A0NOVIOroH0 MEAETOni YHO! TEXHO-
orii, Lo BIHoHee B 008 [ia HOCTVHHY METY Ta aviCT
HEBHEHHS, aTaKOK AMOEKTVMHI MPOLEOV I OpraHi 3aL VHI
oM HEBHaHHA([ 7). Bakrvial kKavnoHeHT anaekTvMHO-
O MPOLECY Kaeaon: MOTVBELI A SK GREKTOP CTBOPEHHS
CTIVKOrOIHTEPECY CTYAEHTa A0 HEBHABHOI [ ArEHOCTI Ta
MEPETBOPEHHA 30BHILLHIX LiIBA Y BHYTPILLHO noTpedy,
Mi3HEBaBHA A STEHICT, NI BIrvBOM sKOI Bia0yBEETECH
3EBOHHAZHEHD, YIPERMHHANI3HEBA BHOO ) STBHICTHO 3
Boky BKIBaaHa Kaeno 3a A0NaVIoroHo 3a000iB, BVKO-
PUCTEHHS SKVX 33NBKUTb B, METV HeBHaHHs [IA OO -
EXTVBHOO OLY HHOBEHHAEEKTVIBHOCT] MPOLIECY HaBHaHHS
00 KPaMX arOKOMITIOHEHTIBHEOXI JHapa yrHoHa g & -
HOCTVKaCTaHy 3HeHb CTyaeHTaN 4 |YeC MPOXQIKEHHAHAM
HEBHaBEHO! VAL HA. Lo [j ar HOCTVKY MOKHapOa 5+
JESK a/CTavy 3l AVIHHAVM NgoavieTpawvm, sKyY MANPED:
CTERFAMO SK Q/CTaVlY MOHITOOVHIY. [ ToCTiHAM MOHITO-
VIHT 3HeHb CTYAEHTI B HAOEE BVKITEaHy MOKIVBICTb 380
TOCYBAaTW TEXHOMONT KiNbKiCHOrO B/MIPHOBaHHA
edpexvieHocTi esaavoni eravieHmie NC kademon, annex-
TVHHX MPOLE0BTAAIEREIVEHG ALJHKNTIX BTTVBY HACTIOYK-
TYPHY CKrBaoBy 3HaHb CTyraHTa 3 CTeREHHA30BHI LLHEO!
HESENEKHOI OLHKI Ta0b eXTVBHOI MV 38CBOEHONO Her
BHEMEHOrO Merepiarly /Age aviory BYILLYBATV 3eRTiEHHS
OLjHHOBEHHSAPE3YIBTaTi BHEBHEHHA
CrpykTypHO-dyHKLj oHarbHa monas 1C kadenpm
JEe AVOry BASBUATU 3 arbHl GUCTavHI BIECTUBOCT] |
SKi CHI XgPaKTEPNCTVKI BIHOCHO CaMOCTI HVX KOMIO-
HEHTIBOUCTEMM, SKi PO3THOGHOTECA HE | 3Qrs08aHO, ay
B3aeMO3B’ siKy. [C kathenpm posrnAneeTses Sk Cy-
KYMHI CTb TaKX B3EEMONOB' S138HX KOMIOHEHTIB. MeTa
HeBHaHHS, YD’ exT NeRAroniYHOro NMPOLECY, AVIiCT Har
BHaHHS, METQIM 1 aopv NEXETOri|HOro MpOLECY, Mer
TepiareHabasa 200 3a0001 30iCHEHHST LS00 MpoLecy
[8,9, 10]. BUkapmCTaHHs GyHatHX UCTEM MOHI TOpVH-
MY HAOCHOB! 1HAIPVIELY HO-KOMYHIKELL MHVX TEXHQI i A
(IKT) [0880rHE poaLLPUTIA MOHSTTS CUCTEVHOMO MPo-
CTOpY TauECy, aTeKOK 32CTOCOBYBATV KIEOUYHI OCBITHI
TEXHQNON T 3aPaxyHOK MCKIMBOCTI HaBHaHHS 3aMeKar
M/ HEBHaBbHOr O |ty TaHas-arbeHo! eyamropii. [Npoue-
O/ HEBHEHHA TaYMPERMHHS, Y TOMY YACTT CaMOCTIHOO

MepawnyHa iHbopMaTrKa Ta iHxeHepis, Ne 4, 2009

77



MEONYHA IHOOPMATUKA
TA IHXKXEHEPIA

pobororo cryaeuTa (CPC), MOKHA PO3IISAATH SIK IPO-
nec nepeaadi iHhopMArii 3 HACTYITHOKO IHTECPIIPETALIED
Ta 3aCBOEHHAIM 1H(OPMALIT CTYICHTOM.

g Br3HauCHHS (PYHKLIH KOMITOHEHTIB Ta iX 3B’ 43KiB
cyuacHoi I 1C xadeapu sxa Gpyakmionye B exuromy [0C
HABYAIILHOTO 3aKIIa]Y, BAPTO BUKOPHUCTATH TEXHOJIOTIIO
SADT (Structured Analysis & Design Technique) [11,
12]. s TexHO0TIsE JO3BOISIE HA OCHOBI METOIB CHC-
TCMHOTO QHAJTI3Y MPOBECTH 1€PAPXIUHY JCKOMITOHUIIIFO
¢byuxuii [1C kadeapu, npuzHaYCHUX 1UTs1 OpraHizarii ta
MPOBEACHHS HABYAHHS CTYACHTIB a00 CTyXadiB 3 OAHI€El
JWCLIMITTIHH, HAATV TIOBHHUI MEPETIK B3AEMO3B’ SI3KIB MK
yeima migcuctemamu. [ Ipu Bukopuctanni SADT-anami-
3y MU IPHITY CKAEMO, 11O OyIb-sIKa JiSUTbHICTD MOMKE OYTH
ormucana gk npouec ado cuctema. [pu iboMy KozkeH 13

BUALICHUX MPOLIECIB MOKE Oy TH MOAAHHUIA Y BUTTISI AC-
KUTBKOX CKIQJOBHX M, IO, Y CBOIO YCPry, YTBOPIOE
1€pAPXII0 MPOLIECIB 1 MACKHCTEM, K1 iX peami3yoTs. OyH-
KIIOHAIPHUU QHAJTI3 TO3BOJISIE BU3HAMKTH 1 BIIOPSIIKYBa-
TH BCI €TaIH, HEOOXI1JHI AJIS TOCSTHCHHSI KIHIICBOTO Pe-
3YIBTATY, 3AJICKHO B 3HAMYILOCTI 1 BAKITUBOCTI, Ta PO3-
[JISAAaTH ASTBHICTh MACHCTEM HA PiBHI MOAiN abo
OKPEMUX OTICPALIiH, SIKI CKTAAAI0Th L0 TIOIFO.

Ipu BUKOpHCTAHHI METOAIB CHCTEMHOTO aHATI3Y HAMH
Oy0 BUAUICHO CTPYKTYPHI KOMIIOHEHTH (pHC. 1-5), siki
BIIOOPaKAIOTh CTPYKTYPHO-QYHKIIOHATBHY MOJEITb
I1C xadenpu i3 3acTOCYBAHHAM aBTOMATH30BAHOI Ha-
puaeHOi cuctemu (AHC), o BUKOPHCTOBYETBCS Ha
kagenpi Meau4HOI Ta (papMareBTHIHOI 1HPOPMATHKY 1
HOBITHIX TexHOI0T1H 3/IMY.

USED AT AUTHOR: W DATE: e-.mz:-:s.v-mxms READER DATE | CONTEXT:
FROJECT: Pedagogeesl sysiem REN: 19.11.2009 DRAFT
RECOMMENDED TDP
MOTES: 1 23458783 W | PUBLICATION

MeTa HagyamHa

HaswaneHa nporpama

MDﬁEﬂb JHaHL CTYOexHTa CTaH n
‘--‘,I;\

> MegaroryHa cCRCTEME
kagegpw (NC)

i3 3acTocyBanHaM AHC

Mogen, 3xaks CTyfeHTa CTan n+1

. . Nnpaxmwuna
3nicT ﬂaﬂ‘-l-aHHFl oo ‘E e )
A (GiGnioTexa iHpopMaLifHo-
BifnioTexa . it
MOBHOTEKCTOBHX CueHapm
- H3BY3HHA, cepegosnue |
AOKYMEHTIB, CaNT) = A1 4
igepcuTen - fiGniotexa (] ynisepcutery
yHBepCHieTy. 1  anroputmie Al (10C)
|«TepHar) / .
HABUAHHA Taf
KOHTpORK) *
1
- e Context NUMBER |

Puc. 1. 3aranmbHa cxema IIC kadenpu i3 3actocypannsam AHC.

Ha puc. 1 mogano zaraneny cxemy I1C xadenpu i3
sacrocyBandsM AHC, sika sBiste coO0r0 cuctemy, oc-
HOBHOIO (DYHKIIIERO SIKOT € HABYAHHS CTYACHTA 3 KOHK-
petHoro mpeamera. CHCTEMOYTBOPIOBATBHUM YUHHU-
koM (yukiionysanns [1C kadeapu 3 oxHOro HaBYAb-
HOTO KypCy € METa HAaBYaHHS, KA 33Ja€ThCH
HABYATBHOK MPOrPAaMOI0 3 KOHKPCTHOI JHUCLIUILTIHH.
Haguyanpna nmporpama crae Gasucom At GopMyBaHHS

eTagoHHOi Mozeni 3HaHb cTyacHTa (M3C) [13,14,15] Ha
OCHOBI poeK1i oHTOOrI peavmerHoI obmacti ([pO).
[pu npoexrysanHi 6a3u 3HaHb (B3), sxa nexuTh B oc-
HOBI BipoOpazkeHH: avicty [1pO, HeoOxiaHO BpaxoByBa-
TH OOMEIKCHHS, SIKI HAKIAAAKOTHCS HABYATBHOIO TPO-
rpamoro. M3C BinoOpakae peanbHI 3HAHHS CTYACHTA
Ta (hOPMYETHCS HA OCHOBI MPOLICAYPH TCCTYBAHHS 3HAHb.
B mamomy npuknazai mu posrisaaemo [1C xadenpu i3
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sactocyBanHsM AHC. M3C ¢dopmyereca B pe3ynsrarti
MPOLICAYPH TECTYBAHHSI CTYICHTA H aHAMI3Y MPOTOKOIY
TecTyBaHHs Ta oOynoBH rpada M3C Ha 0OCHOBI TIOHSIT-
TeBoi ctpykTypH [1pO [14]. Takm unHOM, Ha BXix [1C
kadepy HATXOOUTh MoACTb 3HaHb cryaeHTta (M3C),
SIKa € BIAOOPAXKCHHSIM 3HAHb CTYACHTA MCPE] MOo4Yar-
KOM 3aHSTh 3 KOHKPSTHOI HABYAIPHOI TUCLIUIUTIHH, HA
BUXO, mpH 3akiaaeHHI HapaaHHs — M3C 13 copmosa-
HuM piBHeM 3HaHb [IpO. 3acobamu, sxi 3a6e30eUyIOTh
dyukonysanas L IC kadeapu i3 3actocysanusm AHC,
€ 3MICT HABYAHHS, TUIAKTAYHA CHCTEMA, €1UHE 1HDOP-
marriiine ocsithe cepeaosuiie (I0C).

Hocii amicTy HaB4aHHSI TPEACTAB/ICHI CICKTPOHHOK)
610M0TEKOI0 MOBHOTEKCTOBUX JOKYMEHTIB; CAHTOM YHi-
BCPCUTETY, Ha IKOMY PO3MIIICHI HABYATBHO-METOAHYHI
Marepianu kadeap VHIBEPCHTETY; MEpPExKero IHTepHeT,
JIC CTYACHT MOYKE OTPHUMATH JOAATKOBY 1HGOPMALIIFO 32
TeMamu, gxi BuHeceH1 Ha CP.

Hunaxruana cucrema CPC 3 Bukopuctanasm iHGOp-
Mauiiiaoi cuctemu (IC) MOHITOPHHTY CKIATAEThCS 13
3aco0iB, AKI Peai3yloTh TCXHOMOTIK0 HABIAHHA. 3aC0-
Oom peamizaiii € AHC, ska Brirodae B cebe 6asu cue-
HapiiB, 0a3u TSCTOBHUX 3aBAAHb, OA3M HABYATBHUX CJIC-
MEHTIB, CLICHAP1i CCaHCIB HABYAIBHOI AISUTHHOCTI CTY/ICH-

¥__ HaeuanwHa nporpama

| &%
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Ta. BukoprcrasHs IuIakTHYHOI CHCTEMH 3 3aCTOCYBaH-
maM IKT no3sornse BukIanady KOpEryBaTi OpoLce Ha-
BYAHHS CTYICHTA.

€nune iHdopmaniiine ocBiTHE cepegosume MY
BKJIFOYAE B CE0C KOPIIOPATHUBHY KOMIT FOTCPHY MEPCIKY,
IC moniTopunry 3nanb cryaenTis, AHC, AHK, caiiru 3
HABYAITBHOO 1HPOPMALIIEr0. 3aBIIKH KOPIIOPATHBHIH KOM-
ITIOTEPHIN Mepexi, sKa peaizoBaHa Ha 0a3l BUCOKO-
HIBUKICHOTO ONTOBOJIOKOHHOTO KaOe/ist Ta 00 €IHy€ Ha-
BYAITBbHI KOPITYCH, TYPTOKUTKH, KimiHIuHi Kadempu [16, 17],
crae MOKITHBHM 3actocyBaHHs IC MOHITOPHHTY B MO-
BHOMY 00Cs131 Ta HE3aJICKHO BiJ Yacy 1 MICLC3HAXOA-
JKCHHSI CTYACHTA.

Bukopucranns Bkazannx komnonexris [1C kadenpu
JIO3BOJISIE HA BUXO/1 OTPUMATH CTYCHTA, SIKHI MA€ 3HAH-
HSI, YMIHHS 1 HABUYKH BIATIOBITHO [0 3MICTY HABYAIBHOT
MPOrpaMH KOHKPETHOTO MPEAMETHOIO KyPCY. SHAHHSI CTY-
aeHta BigoOpaxkae M3C sika dopmyerses 3acobamMu
AHC ta IC MOHITOpHHTY IpH POXOIKECHHI HUM KYPCY
HABYAHHSL.

Hexommosunis neproro pisas Bigodpaxkern: [1C ka-
(heapu (puc. 2) 103BOJISE BUTUTATH CKIIAJ0BI KOMIIOHCH-
TH: CTPYKTYPHA OXUHHLS KadeapH 3 HABYATBHOTO Kyp-
cy n (1...n); GIOTEXHOJIOTIYHA CHCTEMA.

Moaens 3HaHe cTyaeHTa craks+1

CrpyxrypHa oguHALA f:
Katdeqpu 3 HABYANLHOMO

A |

.
-

kypcy n (1...n)

Mogens aHaHs CTygewTa
€TaH n

.

Fi-3BiT KOHTPOMK 3HaHL

IC MOHITOpHHIY
— FHEHL CEMDETIEH-:IE
pobotu crygenTie Ta
| Mogenk aHaHb NPoBeeHHA KOHCYNLTALN

FESCTyaenTa cTad N+l |

X

I'.J,- N

Jeit 32 iHQMELAYaNEHUMY

I~ NPOTOKONAMA HIBYAHHA Peaynuryroumns

3airy ABTOMaTHIDBAHWIA

HaBYENLHHA
komnnexc (AHK)
HATIDS

EnemenT 4uaakTwyHoT cheTes™ |

“MEaune 10C Le3micT HaByanHR

Puc. 2. Cxaaposi I1C kadeapn.

Iz cTpyKTYpHOO OAMHHIICIO KadheJPH MU PO3YMIEMO
CYKYIHICTh BHKJIJA4IB, SIKI BIATIOBIIAOTH 3a MCTOANY-
HY, OpraHi3aliiHy Ta HIII BUAX HaBIATBHOI poboTH 3 k-ro
HaBYAIBHOTO Kypey, a Takok equre 10C xadenpu. o
CKJ1ay OlOTEXHOMOTTYHOI cucTeMu BxoAsiTh: IC MoHITO-

PUHTY 3HaHb CTYACHTIB Ta JUCTAHIIIHHA CHCTEMA TIPOBE-
JICHHSI KOHCYJIETALIH; aBTOMATH30BAHUH HABIATbHHAH KOM-
mwicke (AHK) RATOS (sixuii aKTHBHO BUKOPHUCTOBY€Th-
¢Sl B HABYAJTBHOMY TIpOLieci kadheapu mMeauuHoi Ta dap-
mauesTidHOi iHpopMaruku 3/IMY 32003 poky) [18].

MepauyHa iHpopmaTrka Ta iHxeHepis, Ne 4, 2009

79



MEONYHA IHOOPMATUKA
TA IHXKXEHEPIA

Amnati3 B3aeMoii CTYICHTA 3 ICBHUMH KOMIIOHCHTAMH
INC xadenpu no3B0ms€ BU3HAMUTH iX GyHKLI Ta 1HDOpP-
MarfitiHi 00’ ek (CLICHAPIT, 3BITH, MOAC/L ), SIKI CTBOPFOFOTh-
¢s1 B IPOLICCI LIMKITY HaBIaHH:. B3aemonisa cryaenta 3 Oio-
TEXHOJIOTYHOK) CHCTEMORO Bi I0YBAETHCS M1/ YaC HABIAH-
Hst 200 KOHTPOITO. KovKHII CeaHC HABIATBHOI aKTUBHOCTI
crynenta 3 AHK RATOS BinoGpazkaeTscs y BUIISAL BIITIO-
BITHOTO 10 BUY AISUTBHOCTI IIPOTOKO,TY. Y3arabHeHI JaHi
MPOTOKOITY V BAIVISIAL 3BiTY HamxonsaTs 10 IC MoHITOpHHTY
3HaHb. [H(hopMALTis 3BITY 3aCTOCOBYETHCS I KOPEKIY 1HIH-
BIIyaITbHOI TPAeKTOpil HABIAHHS CTYICHTA Ta TCHEparii
AMANTHBHOTO CLICHAPI FO HABIAHHSL.

[NoTouna indopMarLis npo HABYAHHS CTYICHTA Y BHT-
JsA1 3BITY 32 IHAWBIAYATBHAMH IPOTOKONAMU HABYAHHS
Ta 3BITY 3 KOHTPOJIIO 3HaHb, oTouHa M3C HaxXOIATh 10
6noky “‘ctpykrypHa oauHuLg kKadenpu”. Ioxansie dop-
MyBAHHSI BLATIOBITHOTO CLICHAPIFO HABIAHHSL, KOHTPOJTIO 200
KOHCYJIBTALT BIAOYBAETHCS 3AJICKHO BiT CTAITY, HA IKOMY
niepeOysae cryaeHt. [lig yac HaBYAHHS CTYACHT OTPU-
Mye€ ayTeHTH(IKOBAHHI JOCTVII A0 aBTOMATH30BAHMX 32~
c0o0IB HABYAHHSI, SIKI 3a0C3MCUYIOTh PCATI3ALI0 AUAAK-
TAYHUX 33434 BIATOBLIHO 10 METH HABYAHHS.

[Migcucrema “CrpykrypHa oanHuLg Kadeapu” BH-
KoHYE (PyHKIIT KEpyBaHHS MPOLIECOM HABYAHHSL, AHATI-
3y pesyapraris MoHITOpuHrY Ta M3C 1 Kopekuii mpo-
uecy BukonanHsa CPC, oprasizani Ta mpoBeACHHS TPY-
MOBO{ KOHCYJIbTALI1. 3a pe3yIbTaTaMH OTPUMAHOTO i
Jac KOHTPOJIIO 3HAHD 3BITY MPHUMAETHCS PILICHHS
[IONO 3ABCPLICHHS MOAYISA KOHKPETHHM CTYACHTOM
HAa OCHOBI AHATI3Y OLIIHOK MOBHOTH 3aCBOEHHS I'OJIOB-
nux oItk [IpO 3 HaBuamsHOTO Kypey k M3C 1 Mok-
JMBOCTI MEPEXOAY A0 HACTYIHOTO MOAYI abo eTany
HABYAHHSL.

KommonenTu nieproro pisast aexommoautiii [ 1C kade-
PH TAKOK HAMH OYITO MOIICHO HA CKJIAIOBI I ICHCTCMH,
SIK TO3BOJIITH HAM OCITIINTH CTPYKTYPHO-DYHKIIOHAITH-
HY OpTaHi3aLio.

Amnamiz ¢pyukuiii Buknagada B [1C xadenpu, sixa zac-
tocoBye AHK vy HaByansHOMY mporieci, J03BOIIHB HAM
BIIOKPEMHTH TPH POJIi BUKNaada B miacuctemi “CTpyk-
TypHa oquHULE Kadeapu’ BIATIOBITHO 10 HOTO i 3 po3-
POOKH AMAAKTHIHOI CHCTEMH Ha OCHOBI IHCTPYMCHTATIb-
Hoi cuictemu RATOS®, oprasizariii Ta MPOBEACHHI Ha-
BYAJIBHOTO MPOLIECY 3 OKPeMoi aucimiutiau (puc. 3).
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Puc. 3. @yukuioHanbHa cxema 0yoky “CTpykTypHa oanHuus Kadeapu”.

“Buknaaai-MeTonucT” BuU3HaUae (HopMH Ta METOIH
HABYAHHSI Y BIATOBITHOCTI 10 METH HABYAHHSI, BITPOBA,I-
KY€ HOBI TEXHOJIOTT] HABYAHHSI TA KOHTPOJTIOE [PABHITBHICTH
ix BukoHaHHs. B 11iii posIi BUK/IaAa4 BUKOHYE KEPIBHY Ta
MeTonuuHy (pyHKHIT moao GopMyBaHHS BUMOT IO Ha-
BYATBHOTO KYPCY Ta JITOPUTMY Al BUKIana4iB kadea-
Y BLATIOBLIHO 10 iX (DYHKIIOHATBHHUX 000B SI3KIB.

“Buknanad—auzaizep’ Mae GyHKI, Kl Peani3y OThCs
3acobamu Moayns “iHctpymeHTapiii RATOS”: creopen-
Hi 200 pemaryeanHs Oazu HagdanbHUX eneMeHTiB (HE);
CTBOPCHHS 200 PeAAryBaHHs 0a3u TCCTOBHX 3aBIaHb; PO3-
poOKa CLgHapIiB BIATIOBITHO 1O PEKOMCHIALNH BUK/I,1a-
4a-METOAUCTA /ISl CTBOPSHHS 0a3u CLCHApIiB Ta Ha-
BUYATBHUX KypciB. baza cuenapiis Ta HaBIATBHUX KYPCIB
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MICTUTB TOTOBI CLICHAPIl HABYAHHS a00 KOHTPOIIIO, CIIC-
Hapii aBTOPCHKUX KYPCIB, BIIOOPAKAIOMH OCOOHCTI AMIAK-
THYHI T IXOM BHKJIA,[a4iB [0 OpraHizaiii HapaaxHs. Oco0-
nusicTio opranizaiii 6a3zu HE ta TecroBux 3aBaans € ix
THACKCALTIS 1 ICHTH(IKATOPaMHU TOHSITH, SIKI BLIOOPaKAKOTh
aMicT X enieMeHTiB. Taka opranizaris gocrymy 10 HE
Ta TCCTIB TO3BOJISIE 3aCTOCOBYBATH AJMOPHTMH aBTOMA-
THYHOI TCHEPALIi 3MICTY SICKTPOHHOTO HAMAIBHOTO KYP-
cy. [lpy Br3HAauCHHI MapameTpiB MOXYIS TeHepaLi cre-
HapIiB HABYAHHS Ta KOHTPOJIFO, MOIYIIS ANANTALI CIICHA-
IO BPAXOBYIOTHCS U JAKTHYIHI HPUHLIHIIH, 3aIPONOHOBAH]
BUKIaadeM-mMeToxucToM. HeoOxiqHO0 BIMOTOKO 00
KOMITCTCHIT BUKTAAA4A B POJIl Au3aliHEpa € KOMIT I0Tep-
HAa TPAMOTHICTh Ha PiBHI KBaTi(hIKOBAHOTO KOPHCTYBa4a
abo BuIe.

OcHoBHa (pyHKLIS “BUKIAAA4A—KOHCYIBTAHTA — CYTI-
POBLI MpOLIECY NEPCOHI(PiKOBAHOTO HABYAHHS CTYICHTA
3acobamMu HOBITHIX 1HOpPMALIHIX TEXHOIOTTH HABIAHHS

#ﬁT&I‘II}HHa Mogens adades Mpo

MEANYHA IHOOPMATUKA
TA IHXEHEPIA

(AHC, AHK, IC MOHITOpPHHTY) Y €JHHOMY OCBITHBOMY
cepeaosuiui BH3, npoBeacHHs mucTaHIi HHUX 1HANUBI Y-
aTbHUX 200 TPYIOBHX KOHCYIIBTALIH Y BIPTYATBHOMY KIIac
3acobamu mporpamuoro 3adesneucHus NetOp School
(pipma pozpoburk Danware Data) [19].

Kepysauust CP crynenra abo ciayxada BiaOyBaeTbCs
HA OCHOBI ABTOMATH30BAHOTO a00 “pyunoro” (63 3acoliB
ABTOMATH3ALIT) AHATI3Y MPOTOKOJTIB HABYATHHO ISUTHHOCTI,
TOTOYHOI MOZETI CTYACHTA TA PEati3aliii HACTYITHUX KPOKIB
OO M ABHMIIICHHS ¢ (DeKTHBHOCTI HABYAHHSL.

Hexommosutiis macucremu “Tadopmarniita cucrema
MoHiTopuHry 3HaHb CPC Ta npoBe ICHHS KOHCYTETALIH™
(puc. 4) D03BOJISIE BUBHAMHTH CKIIATO0BI: MOXYITH VIIPAB-
ninas [C MOHITOpHHTY, MOAYITE 300pY Ta aHAi3y iH(OP-
Maltli, MOIYJTb AUCTAHLIMHOTO KOHCYIBTYBAHHS, DYyHK-
LIOHAIBHUM HAINIOBHECHHSM LIBOTO MOIY/ISL € TOOYI0Ba
M3C, npoBeneHHS 1HAMBI yaIbHOI 00 MPYIIOBOI KOHCY.Tb-
Tawii y BipTyaIbHOMY KIIaci.

Mogens aHaHs CTyAeHTa CTa n+1
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Puc. 4. ®ynkuionansHa cxema 010Ky “Cucrema moHiTopunry 3nans CPC Ta npoBeaeHHs
KOHCYJIbTALii”.

OyHkiis “momyrtst 300py Ta aHam3y iH(Gopmari” B Amo-
Bi1a€ HA3BI, 1IC MOHITOPHHT HABYAJIbHOI AKTHBHOCTI CTY-
JICHTA Ta y3araJIbHCHHS MPOTOKO/IIB Li€i AKTHBHOCTI Y
BUIIISAI 3BITIB. 3r¢HSPOBAHI 3BITH IEPSAAIOTHCS A0 MO-
nyist yipasitiaas [C MOHITOpUHTY Ta “BHKNTAAaYa—KOH-
cynbTaHTa’.

OcHosHa (=K1 ““Moxys yrpasmasst IC MoHI TOpyH-
ry” — kepyBanasa CP cTyaeHTa v peatbHOMY Jaci 3 3a71y-
YeHHSM 1H(OPMALIHHUX Ta TOICHKHUX PECYPCIB 3 METOIO
I IBAIIICHHS € (OSKTUBHOCTI HABIATBHOL ASUTHHOCTI, (hop-
MVBaHHS TIOTOYHOI MOZEII 3HaHb CTYACHTA (CTany n+l)

K (hopMaITi30BaHOTO B1AOOPaKCHHS PCATbHIX 3HAHD KOH-
KpeTHOI TronvHu Ta ii HaguaapHOi aktuHOCTI B IOC. Ha
BXIJ1 I1OTO (DYHKITIOHATIBHOTO MOIYISI IOAAETHCS 1H(OP-
MaList, Ika HeoOX1 THA AT M ATOTOBKH 3MICTY AUCTAHIT K-
HOI KOHCY/IBTALTi 32, AU(SPCHLIMHNAM MPHHLIATIOM: Bi/IIOBI-
JTHO JI0 PIBHS 3HAHD CTYACHTIB 33 OKPSMHUMH PO3ALIAMH
abo MOHATTIMHU. BakauBuM pe3ynmbsTaTtoM JisIbHOCTI
LBOTO MOZYJISI € QIANTHBHNH CLICHAPIH.

DyHKII €10 “MOIYIS AUCTAHLIHHOTO KOHCYABTYBAHHS
€ KCPYBAHHSI TA KOHTPOJIb 33 MPOXOIKCHHSIM CTAITiB BU-
konanHs CPC. Moxyiis 103BOMSIE POBECTH AUCTAHIIIH-
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HY TPYTOBY KOHCY/IBTALNFO /15 CTYACHTIB Y BIPTYaJIbHO-
My KJIaci Ha eTari MOBTOPHOTO HABYAHHS 3 HACTYITHHUM
BHECEHHAM 3MiH 10 rotounoi M3C ta nogaBaHHAM 1€l
1HbpopMAaLii Z0 MACHCTEMH “MOAYb 300pY Ta aHAIZY
1H(popmamii”. Oprasizawis BipTyaTbHOTO KIACy Peaizo-

BaHa B eaunaomy 10C ta noOyaosana Ha 6asi oporpam-
noi moxem NetOP School [20].

JICKOMITO3HITS MICHCTEMH “ABTOMATH30BAHMI HA-
puanbuui komiieke RATOS” (puc. 5) 103BoJ1s1€ BU3Ha-
YHTH TaKI il CKJIaI0B1 SICMEHTH: IHCTPYMCHTAIBHIE KOM-
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Mogens asass cTygenta n*1/2

Puc. 5. DyHkioHANbHI XapaAKTEPHUCTHKH 010Ky “ABTOMATH30BAHHI HABYAJIBHUH KOMILJIEKC

RATOS”.

mickc RATOS, aBroMaTu3oBaHa HABYAIbHA CHCTEMA
(AHC) RATOS, aBromaTn3oBaHa KOHTPOJIOKMA CHC-
tema (AKC) RATOS, Gaza nporokonis RATOS, 6ok
TPHUIHATTS PILICHS.

Monyms “Tactpymenransamii komiuieke RATOS” npu-
3HAUCHO /s PO3poOku creHapiis Haguanus B AHC
RATOS a6o xourpoawo 8 AKC RATOS. Bukianau-
JVBAHHEP MAe MOKITMBICTh PO3POOUTH aBTOPCHKUH KYPC
3 MPSAMETHOI TUCLMILTIHY 200 CKOPESKTYBATH CLICHAPIH
3rIHO 3 ICUX0(]I310/I0TIMHIMH MOMKITHBOCTSIMU CTY/ICH-
Ta (Cayxada) 3 METOK PO3POOKH MePCOHI(IKOBAHOTO
creHapito 1 Heoro. Ha 6azi cuenapiro Hapuanas AHC
RATOS eukonye (QVHKLII0 HABYAHHS, Y BUIIAIKY HEra-
THBHOTO PE3YABTATy MOOYABHOTO KOHTPOIIO — IIOBTOP-
HOTO HABYAHHSI 32 HOBUM 2JalITOBAHUM cLicHapieMm. Ha-
BYATIbHA JiSUTbHICTD CTYACHTA (3BEPHCHHS JO CICKTPOH-
HOl 610MIOTCKH TOBHOTEKCTOBHX IOKYMCHTIB, 3BEPHCHHS
JI0 BIACHJIAHb HA METOIMYHI Martepiamu kadeapu, ski
3HAXOMATHCS HA CAMTI YHIBEPCHUTETY), SIKA IPOXOTUTH
npu B3aemonii 3 AHC, BizoOpakaeTbcs B IPOTOKOMI
HABYAJIBHOI AKTUBHOCTI CTYICHTA.

Peamizamis cueHapiro koHTPOITHO BiaOyBaerTbest B AKC
RATOS i 4ac movaTkoBOro, MOTOYHOTO a00 MOIYITb-

HOTO TCCTYBaHHA. Pesynbrary TecTyBaHHS CTYACHTA Ta
1HIIA HABYATIbHA AKTHBHICTb (DIKCYIOTBCA B MPOTOKOJIL
TECTyBaHH:. [HAEKCcalis TECTOBHX Ta IHIIMX KOHT-
POJIBHUX 3aBAAHb 11CHTH(IKATOPAMU MOHAITh HABYATb-
HOTO KYPCY Ja€ MOXKIHBICT ofeprkaru qudepeHmiiio-
BaHY OLIHKY 3HaHb. AHami3 mpotokony Ta M3C no3Bo-
7€ BUKNIAAAYy MPUHAMATH PIMICHHS MPO Hepexix A0
HACTYIIHOTO €TaIy HaB4aHHA cTyaeHTa. [ Ipu 3acBoenH1
mporpamMu ceancy ado moayas, M3C 3a amicToM Ta
CTPYKTYPOIO HaOMIDKAETBCA A0 CTPYKTYPH ETATOHHOI
Mozeni 3HaHb. AHami3 posxomkenas M3C 1 EM3 nae
APryMEHTH A MPUHHATTS PILICHHS PO 3aKIHUCHHS
HaBYaHHS; ()OPMYBaHHA CLICHAPIIO AOAATKOBOI pOOOTH 3
HABY2TbHAM MATEPIANOM EICKTPOHHOI 010mioTekn abo
CLICHAPI IO MOBTOPHOTO HABYAHHS 3 OJATBIINM KOHTPO-
JIEM 3aCBOEHHX 3HAHb.

“BJoK MPUHHATTS PILICHD” TO3BOJSE B ABTOMATH30-
BAHOMY PEXKHMI POBOIUTH JUGCPEHLIIIHY OLIHKY 3HAHD
CTYACHTA Ta MATOTOBKY 1H(OpMAaLi, HEOOXIAHOT MIst
ajanTanii CLICHaPI0 HA OCHOBI AITOPUTMY aHATI3Y eTa-
JIOHHOI MOJICTI 3HaHb, B AKiH (opmanizoBaHo BizoOpa-
JKCHA META HABYAHHS, 3 TOTOYHOIO MOJICTITIO 3HAHB CTY-
nacHra [15].
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3a meroponoriero SADT moGynoBaHO CTPYKTYpPHO-
¢yukmionameny mMoaens [IC xadeapw, sxa nozsomse
TOATH MIOBHHH MEPETIK B3AEMO3B’ SI3KIB MK YCIMa T ACH-
ctemami [ IC xadeapu 3 Bukopucranaam AHC, ix ¢yH-
KIIIOHAJIbHI OCOONMMBOCTI, HEOOXIAHI 7151 BUKOHAHHS TEX-
HOJOT1i HABYaHHS. MEeTOIU CHCTEMHOTO aHAMI3Y A03BO-
mmn ersHauuTH Qyeki Ta 38’s13ku AHC, AHK, IC
MOHITOPHHTY 3HAHb CTYJCHTIB IpH BUKOHaHHI HMH CP,
a TaKOK MOXKITHBOCTI, sikux HaOyBae [1C kadeapu 3 Bu-
kopuctanssm AHC, no ckmany sikoi Bxoquts IC MoHi-
Topunry. Hamu Oyi10 BU3HAHMCHO (yHKIIOHATBHI KOMITO-
HeHTH [C MOHITOPUHTY, 33 ZOTOMOTOIO SKUX 1HTEpIIpE-
Tyverbes iHGopManig npo Gopmysanns M3C mpu
napyansi B [ 1C kadenpu.

BucnoBku. [Tobynosa cTpykTypHO-(YHKIIOHATBHOT
MOZEII MOKA3a1a, O BIPOBATKCHHS ABTOMATH30BAHOL
cuctemu HapdanHd Ha 0asi IKT 3MmiHroe cTpykTypy Ie-
JaroriqHoi cUcTeMH KadeipH 1 TOPKAEThCs BCIX PYHKLIN
VIIPABJIHHS: MCTH, 1H(OPMALIHHOI CKJIA10BO, IPOTHO3Y -
BAHH TISUTHHOCTI, BU3HAMCHHS BILTUBY TIOAQJTBIIONO PILIICH-
H# Ha OTpUMaHy 1H(opMaLIifo, OpraHi3ariio HaBIAIbHOTO
MPOLICCY, KOMYHIKALI HHY (hyHKIIFO TEXHOIOT1i HABIAHHS,
KOPCKLIIO AiH BUKITagada JUisl M ABUILICHHS SIKOCTI OTPH-
MAaHHX CTYACHTOM 3HaHb. 3MiHA CTPYKTYPHO-(YHKIIO-
HAJIPHUX Bl JHOIICHB CKIIQI0BUX Kadeaprta 3acToCcyBaH-
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Hi HOBHX (eNneKTpoHHHX) (opm mepenadi, 30epiransd,
MpeACTaBICHHS 1H(OpMAaLii, 3MIHIOIOTh (DYHKIIOHATBHE
HATIOBHCHHSI KOMIICTCHIII BUK/IAJa4a, 4 TAKOK BU3HAYA-
FOTh HOBI POJII /151 BUKJIQ/IA4iB: TaK1, SIK BUK/IaJau-TH3ai-
Hep (pospoduuk AHC ta AHK), Brkia jau-koHCYITBTaHT,
sxuit cynposomkye CP cryaenrie. PosrmsayTi kareropii
3MIHH CTPYKTYPH IEAArOTIMHOI CHCTEMH TiJ| BIUTHBOM
1H(OpMATH3ALT TOYHIIIE XAPAKTCPUIYIOTHCS TCPMIHOM
“MeAaroriyHa CUCTEMA CICKTPOHHOTO HABYAHHS .
Pesynbraru GhyHKINOHAIBHOTO aHATI3Y TIEeIarorivaHOl
CHCTCMH CJICKTPOHHOTO HABYAHHS MIOKA3YIOTh, L0 TAKA
CTPYKTYPHA Opraxizaris podotu kadeapu Olibin agarn-
TOBAHA IS BOPOBAKEHHS KPEIUTHO-MOIYABHOI CHC-
TeMu HaBuaHHs [21], OCKUTBKH 3a0e3Meuye; opraHiza-
L0 Ta MPOBEIACHHS MEPCOHI(IKOBAHOTO HABUAHHS HA
OCHOBI 1HIBIAYaTbHOI TPAEKTOPIT POXOIKSHHS HABYATb-
HUX MOJYIIB 3aJI€7KHO Bi ICUX0(]131070TTIHIX MOKITH-
BOCTCH CTYACHTA; AITOPUTMI3ALIIIO CITIJIbHOI ASUTEHOCTI
BHUK/IQJa4a Ta CTYACHTIB; 3aCTOCYBAHHS CHCTCMHOIO
METORY OpraHizatii NpoLecy HABYAHHS 1 32CBOEHHSI 3HAHbD
YEPE3 B3AEMO/II FO TEXHIUHHMX 1 TFONCHKUX PECYPCIB; J03-
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