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BUKOPUCTAHHS CUCTEM MIATPUMKU IPUUHATTSA PILIEHD ITPU
OHIHIOBAHHI C@OPMOBAHOI'O PIBHSI KOMIIETEHTHOCTI
PAXIBHIB TEXHIYHHUX CITEHIAJIBHOCTEHN

3arponoHOBAaHO METOA OLIHIOBAaHHA €(EKTUBHOCTI 3aCTOCYBaHHS CHUCTEMH IMIATPUMKU NPUNHHATTA
pilieHb il OLiHKA C(OPMOBAHOrO PiBHS KomIeTeHTHOCTI. ChopMyTbOBaHO ONTHMI3ALINHY 3amady
(opMyBaHHS HABHUILIOrO PIBHS KOMIIETEHIIH 3 ypaxyBaHHsAM OOMEXEHb 1 MiHIMI3aliero 3aTpat. [ ii
BUPILIEHHS 3alpPOIIOHOBAHO METOJ, SIKMH BpPaxOBY€ OCOOJIMBOCTI 3aHATH JJIsI CTYAEHTIB 3 PI3SHUMHU
MOYaTKOBUMHU P1BHSIMH KOMITETEHI[IH Ta OCOOMCTHUMH XapaKTePUCTUKAMHU.

Knawuosi caoBa: Cucrema mNiATPUMKH TNPUAHATTS pIIIEHb, KOMIIETEHINsS, OLIHIOBAHHS
epekTUBHOCTI (pOpPMyBaHHS KOMIETEHIIH.

Beryn. JluHamiyHuii TeMI yCKJIQMHEHHS TEXHOJIOT1H HAa BHPOOHUIITBI BUMAarae
BIIMOBITHUX 3MIH J0 BUMOT BHITYCKHUKA TEXHIYHUX CHEIllaIbHOCTEH 1 (hopMye HOBI
KpUTEPIi 10 1HXKEHEPIB, SKI MParHyTh OYTH KOHKYPEHTOCIPOMOKHMMH B YMOBax
cydacHoro puHKy mpariil. Kagposi ciry»k0u rotosl Opatu Ha poOoTy KBamiKOBAHOTO Ta
KOMIIETEHTHOTO (PaxiBIls, SKOMY MpPUTAMaHHI KPEATUBHICTh, 3/ATHICTh OPIEHTAINi Yy
MIBUAKO3MIHHOMY TIOTOIIl HOBHMX TEXHOJIOTIH HAa BHUPOOHMIITBI, MOMJIMBICTH 10
CaMOpPO3BUTKY Ta CaMOBIOCKOHAJICHHA, MOOUIbHICTh. [liaroroBky ¢axiBis, 1m0
BIMOBIIA€  BKA3aHUM BHUMOTaM, JONUIBHO 3AIMCHIOBATH 3  BUKOPHUCTAHHIM
KOMIIETEHTICHOT'O MAXOy 10 HaBuaHHs. [1].

AHami3 JliTepaTypu Ta TMOCTaHOBKa mnpoOJjeMu. BaximBuMm 3aBIaHHIM
BUKJIa[la4ya, sIK OCOOM, M0 O€3MOCepeHhO TJIaHY€E Ta Kepye BUKOHAHHAM HABYAIbHOI
TPAEKTOPIi, € ii HAMOBHEHHS 3TIHO TMOCTIHHUX 3MIH y 1H(QOpPMAIIHHOMY MO MO0
BUKOPUCTAHHSA 1 BIPOBAHKCHHS HOBITHIX TEXHOJIOTIH Ha BupoOHHITBaX. [I{o0Ou
YHUKHYTh TCHACHIII «HE(PYHKIIIOHAIbHICTI» B HABUYaHHI [2], 110 MPOSABIAETHCA Y TOMY,
10 BUMYCKHUK, JOCATHYBIIH TIEBHOTO KBAJI(PIKAIIHHOTO PIBHS HE 3IaT€H 0JIpa3y CTaTu
10 poOOTH, OCKIIBKM MOT0 3HAHHA B)XKE MOPAJIbHO 3aCTapiuyid, BHKJIAAAau TEXHIYHHX
JUCIUIUTIH TIOBUHEH KOHTPOJIOBATH PIBEHb KOMMIETEHTHOCTI MaiOyTHIX (haxiBIIiB 1
KOPHUTYBaTH BIATMOBIAHO 0 PE3YyJIbTATIB MOTOYHOTO KOHTPOJIO HABYAIbHY TPAEKTOPIIO
CTYJICHTA.
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3 MeTor (hopMyBaHHS BIAIOBITHHX KOMIIETCHTHOCTEH, BUKIIAau OMHUPAETHCA HA
HOPMATHBHI JIOKYMEHTH 1 3MIACHIOE TUTAaHYBAHHS HABYAIbHOI TPAEKTOPIi: 3MIHCHIOE
KOMITOHYBaHHS TEMaTHKHA JUCIUIUTIHM B OKpeMi OJOKH — MOy, HAIOBHIOE iX
BIIMMOBILAHUM Y40OBO-METOAMYHUM MatepiasioM. KpiM 1boro, BUKJIaAady HEOOX1JTHO
po3paxyBaTH 1 CIUIAHYBAaTH KOHTPOJIBHI 3axoaW, iX BHJ, MmAIOpaTH BIAMMOBIAHI
KOHTPOJIbHI 3aBAaHHS.

VY cydacHMX yMOBax piBeHb C(hOPMOBAHOCTI KOMIETEHTHOCTEH TEPEBIPIETHCS, K
NMpaBWJIO, B KIHII HaBYaHHS. Y BHIIAJKY HEBIIMOBIIHOCTI C()OPMOBAHOTO PIBHA
KOMITETEHTHOCTEH iX MOYaTKOBUM BHUMOTAM, KOPHUTYBaTH (IT1BHIIyBaTH) PIBEHb BXKE
chopMoOBaHOi KOMIIETEHTHOCTI OyBa€e 3aHAATO JAOPOTO (OCKUIBKH BXKE BTPAUuCHO Oararo
HaBYAJIPHOTO Yacy, HEOOX1JHI TIEBHI JO0JATKOBI (hIHAHCOBI 3aTpaTH, ab0 MOJATKOBUH
gac). Tomy, 6e3ymMOBHO, TTpoOIeMa KOHTPOJIIO Ta MPOTHO3YBaHHSA C(hOPMOBAHOTO PIBHA
KOMITETEHTHOCT1 Ha KO)KHOMY €Tarl HaBYaHHSA € aKTyaJIbHOIO.

Jlns BupimieHHS 3a3HaYeHOi TpoOnemu  OaraTto HAYKOBIIB  MPOMOHYIOTH
BUKOPHUCTOBYBATH MaTEMaTHIHE MOICTTIOBAHHS nporecy dbopmyBaHHS
KOMIIETCHTHOCTEH B IIJIOMY, 30KpeMa PIi3HI acIeKTH MOJACIIIOBAHHS KOMIIETCHTHOCTEH
po3nsiaaroThes B podorax J[x. Papena, C. Xommidopa, O.I1. Jennconoi, O. M. fpurina
Ta 1H.

Haxxams, icHyrO4l METOIM aHAJII3y CHCTEMH KOMTICTEHITIH HE 3aBK U 3a0€3MeuyIoTh
PO3B’sA3aHHSA 3a7a4 MOAO0 PAIlOHATEHOTO TIaHYBaHHS HaBYaHHA MaWOyTHIX (haxiBIliB
TEXHIYHHX CIEIaJIbHOCTEH Yepe3 BIJCYTHICTh aJICKBATHHUX MOJECICH, METOMIB Ta
3ac001B OIIHKH pe3ybTaTiB [3].

Hampuknman, [oryncekmit B.J[., KonecnikoBa K.B. momarote 3arampHy cxemy
3B’SI3KIB 3 arperyBaHHAM 3a OJOKaMu KOMTETEHIH (TexHiual — T, moBemiHKOBl — I,
koHTekcTyanbHl — K) 0e3 ypaxyBaHHS 3B’S3KIB JOJATKOBHUX KOMIIETCHIH [4].
3arajgpHy MATPHINO 3B A3KIB OCHOBHHX KOMIIETEHITIH aBTOPH PO3TIIANAIOTH K MATPHITIO
THITUICHITIH, STka Ma€ Po3MIpHICT 46 < 46 eeMEeHTIB.

Guot o> Yyi=4j=12..6f (1)

OnmHak, aBTOpPH IPYHTYIOTbCA HA  JOCHIDKCHHI  JIMIIE  TOBEIIHKOBHX
KOMIIETEHTHOCTEH, BH3Hauaroun 4 sapa kommeteHmid. [l moOymoBu 3araibHOI
XapaKTEPUCTHKH CHUCTEMH KOMIETCHIH MaiOyTHIX (haxiBIiB, HEOOXITHO BpaxyBaTH
B3a€MHI 3B SI3KH MDK yciMa 46 0a30BUMH KOMIETEHIIIS MH, IO MOB’SA3aHO 31 3HAUHUMH
3aTparaMy 4acy Ha iX Omuc.

VY nocmimxenni TpembGau B.M. anma peamizamii Mmoaen Oe3mepepBHOI OCBITH, IO
JO3BOJISIE PEATI30BYBATH KOMMETEHTICHUN TIAXIM, MPOMOHYETHCA METOAWKA TOJAHHS
3HaHb, B OCHOBI SKOi 3aKJIaJCHO CEMAHTHYHE Ta TMPOAYKIIIHHE TPEICTaBICHHS
cyTHOCTeH peanpHOro cBity [5]. [Ipu mpomy miaxoai onuc npodiaemMHoi obnacti PAR sk
MHOXXHHH YSIBJICHb CYTHOCTEH, TIOB’ sI3aHUX MK COOOI0 BIJHOCHHAMH, aBTOP TMOMAE€ Y
BHTJISIIL

PAR = {S, R, G}, (2)
e S= {S,-} — MHO)XMHA YSBJIEHb CyTHOCTeH mpobiemHoi obmacti PAR;, R = {R,-} —
MHO’KMHA 3BILIEHUX 3B A3KIB MK CYTHOCTAMH S, ; (G — BIIOOpaKEHHS, IO 337a€ MIXK

CYTHOCTSIMH S; 3B'SI3KH 13 33JaHOTO HAOOPY THUMIB 3B'sI3KIB K.
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CytHocti mpoOiieMHOi oOmacTi uis peamizaiii mMoaem Oe3nepepBHOI OCBITH S;
NPEACTABIIIOTHCSA  BEPITUHAMHU-CYTHOCTSMH  CKJIQJHO  OPTraHI30BAaHOI  MEPEeXKI,
3 € HYIOTHCS 3B sI3KaM| 3 Oe311di R 1 3a4af0ThCS aTPUOyTaMu:

Si=(NS,, PRUS,, PSUS,, LNLS,, LNHS,, LNR,, LNA,, SPS;. WS,), (3)
ne NS, — im’sa cytHocti; PRUS, — mepeaymoBHM akTuBizalii BepiuuHH, PSUS —
noCcTyMOBH BepmmHu; LNLS; — CHMCOK IMEH BEpIIWH, L0 BU3HAYaKOTh S, 1 i
po3rIAayBaHoi Npo6aeMHOT 001acTl MOB'I3aHUX CITIBBIIHOIIEHHAM «BKItO4ae»; LNHS;,
— CHHMCOK IMEH BEPINWH, IO BWU3HAYAIOThCA BepmmHOW S;; LNR, — CHUCOK 1MEH
3B A3KIB UIA S; 3 IHIIUMH BepmuHamu, OSPS;, — 0e3mu OmWciB CUTyalli, Ki
aKTHBI3yIOTh BepimuHy S, ; WS, — Bara / cuna Bepuau S,

Ha ocHoBi 3anexsoctedr (2) 1 (3) 1 BHECEHHX aBTOPOM JIOMOBHEHH OTIMC
npobseMHoi o6acti HabyBae BUTIIAAY:

PAR =(NK, PRU, PSU, LNI, LNO, LNR, LNA, WK), (4)
ne NK — im’s BepmuHU-CyTHOCTI, PRU — mepeaymoBu akTtuBizamii BepmuHu; PSU —
OCTYMOBH, LN/ — CIIMCOK IMEH BEPIIHUH, 110 BU3HAYAIOTH PO3MJIAHYTY; LNO — CHCOK
IMEH BHW3HAUAIOThCSA BepmMH, LNR — CIOHCOK IMEH BEPIIMH-3B'A3KIB 3 1HITUMHA
BepmmmHaMu;, LNA — CIHCOK 1MEH BEPIIWH, IO aCOINIOIOTHCA 3 PO3TsHyToi, WK —
Bara / CWjia BEpIIUHHU.

ABTOp TIPOTMIOHY€E CTBOPIOBATH €JICMEHTH OIKCIB KOMIIETEHINH y BUTJIAI BEPITHH-
CYTHOCTEH 1 3B’ A3KIB MI>K HUMH. AJle HEBIpHO c(hopMOBaHaA BEPITHHA-CYTHICTD 1 3B 130K
MOXKYTh 3pOOMTH HETATHBHUI BIUIMB HA PE3yJbTaTH poOOTH BCiei Oa3u 3HaHb. ToMy aiis
TOr0, IMOOH CKOPHUCTATHCS 3alPOIOHOBAHOI METOAMKOI0, HEOOXIJHI CYTTEBI YacOB1
00csry 1 JOCKOHAJIbHE PO3YMIHHA CTCHU(pIYHUX TOHSTH, 0 TOBOPHUTH HE HAa KOPHUCTh
MIPOMTOHOBAHOTO METOTY.

O. Spwurin y cBoiii poOoTi [6] MPOMOHY€E KOMIIETEHTHICTh K BU3HAUATH KOPTEKEM:

K=<Q 0O, T,F,0>, (5)
ne Q= {X;} — MHOXWHA MOJKJIMBUX CTaHIB. be3nmiu 3aBmaHp 1 CUTyalli, B SKHX

3aCTOCOBHA JaHA KOMIIETCHTHICTh, 1 SIKI MOXYTh OyTH OTpHMaHI 3a PaxXyHOK MAaHOi
KOMIIETEHTHOCTI, TOOTO Ii¢ O34 mnpoOJEeMHHX CHTYyalii, cuTyamiiHa o00JacTh
npodeciiinoi pismprocTi. O = {g,} — MHOKwMHa BXimHUX cTaniB. Besniu cuTyaniii i 3a1ay,
O BXOIATH M0 €2, B AKUX 32 PaXYHOK MPOSBY KOMIIETCHTHOCTI B IIIJIOMY MOXeE OyTH
(Mae OyTH) 3HAWACHO PIMICHHSA, TOOTO MOCATHYTO CTaH, IO MPUMMAETHCS 3a PIIICHHS.
T=4.}, f(t,)=1, — MBHOXMHA TepMiHambHUX cTaHiB. 7 — Ge3liu cuTyauiil, ki mpu
JMaHIA KOMIIETCHTHOCTI BHW3HAIOTHCS PIIMICHHAMHA TMPOOJEMH B pamMKax 3adaHoi
komrmieTeHIi. [Ipu maHii koMmeTeHii TepMiHAJIbHA CUTYaIlisl HE 3MIHIOETHCS HI OJHUM
npaBWIOM Tiepexody (HampWKIIa[, 3aJada pPo3B’s3aHa 3 3aJaHOI0 TOYHICTIO, JaHa
BIIIOBIb HA IMHMTaHHA 3a7adl 3 TEBHOK TOYKH 30Dy, IS BKA3aHOTO NIPHUBATHOTO
BUTIAJKY Ta 1H.). /¥ — MHOKMHA TIPaBUJI TIEPEXOAY 13 MOYATKOBOTO CTAHY Y BWIXITHUN
cTaH. be3nmiu 1HMWX KOMIETEHIH 3a10HOCTEH, yMiHb, METO/IB, aJrOPUTMIB PIIICHHS
3a4a4, 10 MEePEeBOASITh, MOXKIIMBO IOETAMHO, CHTYAIIO, IO HAJEKHUTh MHOXHHI (), B
CUTYaIl0, IPHHAJIC)KHY MHOXHHI1 7~

F={} 1,:Q->Q /,(¢:)=4, (6)

QO>0, QoT.
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ABTOp moscHIoe, o Q 00MeXye KOMISTEHIIO, SK MHOKHHY TPOOIeM, I SIKHX €
METONM BUPIMEHHA B [/, a MHOXkWHA 1 3amae mety msuibHOCTI. MuHOoxuam QO 1 T
OMMCYIOTh KOMIETeHINI0. Ha BiamiHy Big Momenl OOYHCITIOBAJIEHOTO METOAY,
00'eKTaMH TEPETBOPECHHS MOXYTh BHSBHUTHCSA 1 caMi €JIEMEHTH MHOXWHH /7. ToOTO B
TpoIecl MIsTBHOCTI (peasizamii KOMIETEHTHOCTI) ii 00’€KTOM MOKe CTaTh cama 1A
KOMIIETEHTHICTh. TakuM 4YHHOM, B paMmkax mnpomoHoBaHoi O. Apuriamm wmomemi
peam3y€eThcsi MOMITMBICT CaMOBJAOCKOHAJIEHHA KOMIIETEHTHOCTI. [IpoTe mpomoHoBaHa
aBTOPOM MOJECHIH ¢1ab0 103BOJIsIE (hOPMYyBaTH KOMIIETEHTHOCTI, IO OPIEHTOBAHI Ha
KOHKPETHY npodeciiiHy msutbHICTh. KpiM TOro, misi aBTOp BBaXkae, IO KOMIIOHCHTH
OTPHMaHOI METAKOMIIETCHTHOCTI € 00 €IHaHHSAM  BiIIOBIJIHHX KOMIIOHCHTIB
KOMIIETCHTHOCTEH, XO0ua HacIpaB/i, B3a€MO3B SI3KH Ha0arato CKJIQAHINI 1 MOTPIOHO
TOBOPHUTH MPO ACKAPTOBHT TOOYTOK KOMITOHEHTIB.

TakuM uYWHOM, TpPOAHATI3YBABIIA CydYaCHI METOJM OIHIOBAHHS €(EKTUBHOCTI
(opMyBaHHS KOMIICTCHIIH, MOXXHA CTBEPUKYBATH, IO CKJIAJHICTh MaTEMAaTHYHOTO
MOJICTTIOBAHHS K CKJIQJOBMX KOMIICTCHTHOCTEH Tak 1 HABYAJBHOTO IMPOIECY
0OyMOBJICHA BCIIMKOK KUIBKICTIO 3MIHHHX, HasBHICTIO 0araTbox OOMEKCHbD.
BararodaktopHicTs Tporiecy HaBuaHHS O€3YMOBHO YCKJIQMHIOE (hOpMyITFOBAHHS
0oOMEXKeHb, a TaKOX Iied ympaBiaiHHA. [HpopMamiitHl TexHoorii, molymaoBaHI Ha
HABEJICHUX BHIIEC MOJEIAX HE MalOTh 3MOTH TMPOBOJWTH ONTHMI3ZAINIO TapamMeTpiB
HABYAJIBHOTO TPOIECY 3a JBOMA 1 OLIbINE TapaMeTpaMu, OCOONHMBO SKIIO B SIKOCTI
KPUTEPIIB ONTHMI3AIi BUCTYMAIOTh K €eKOHOMIUHI, TaK W 1HIT (haKTOpH.

Takum ynHOM, BUHHKAE MOTpeda y CTBOPEHHI Takoi 1H(GOPMAIIHHOI TEXHOJIOTI, sKa
OW MO3BOJISUTA BUPINIyBATH ONTHMI3AIINHY 3a7ady MiHIMI3AIli 3aTrpaTd pecypciB 1
BOJHOYAC MaKcuMi3arii piBHSI C(HOPMOBAHMX KOMIIETEHTHOCTEH, a TaKOX IMPOBOJUATH
OIIHIOBAHHS €(PeKTUBHOCTI (hOPMYyBAHHSA PIBHSI KOMIICTCHTHOCTEH.

OuinroBanHss edexkTuBHOCTI (opmyBaHHsi KommereHmiii. Kowmmerenmis
TeXHIYHOTO (haxXiBIA — 1€ 3JaTHICTH 1HKeHepa (OPMYITFOBATH Ta BUPINTYBATH TEXHIUHI
3aB/JIaHHS 3 BCTAHOBJICHWM DPIBHEM HAIHHICTH 3a TIEBHHUM MPOMIKOK Yacy. 3arajbHui
PIBEHb KOMTIETEHITi TEXHIYHOTO (haxXiBId CKIAAAETHCS 3 TIEBHOTO HAOOPY KOMITETEHIIIMH,
KOXKHA 3 AKUX BIJIMOBITAE OKPEMOMY aCMEKTy Ta OKpeMOoMy eTamy (hOpMyJIIOBaHHS Ta
BUPIIIICHHS TEXHIYHOTO 3aBJaHHS:

R

K=K K, .. K|, (7)

ne K — BekTop kommeteHii (axiBis, K;, K, ..., K, — CKIagoBl KOMIIETCHINI, n —
KUIBKICTB CKJ1a/IOBHUX.

KoxkHa 3 CKIagoBHX KOMIIETSHINIM — 1II€¢ JOBOJI CKIIQJAHAa 3 TOYKH 30Dy

MaTeMaTHYHOrO  3amucy  (yHKIIIOHAJIbHA  3aJICKHICTh  PE3yJIbTaTIB  HABYAHHS
MaiOyTHROTO (haxXiBIld AK BIJ TMAapaMeTPiB HAaBUAaHHSA, TaK ¥ BIJ BILIABY 30BHIINIHIX
(akTopiB (HapUKIAd, BiA MaTepialy CyMUKHUAX AUCIHILUIIH):

K =f [Z,?,tj, 8)

ae K; — ckiamoBa KoMmmeTeHIi MaiOyTHhOro (haxiBIlf, p — BEKTOP TMapaMeTpiB
HABUYAJILHOTO TPOIIECY; X — BEKTOP BIUTUBY 30BHINIHIX (DaKTOPIB, { — 3aTPaTH Yacy HA
(bopMyBaHHS KOMTIETEHITI].

Koxxna ckmagoBa KoMIeTeHINH K; sBise cO0OK NIEBHE YHCIOBE 3HAUYCHHS Y
mamnazoni Bigx 0 (He ™mae xomHoro PpiBHA cdopmoBanoi kommereHii) mo 100
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(MakcMMaJIbHO MOMJIMBHH C(OPMOBAaHMK pPiBEHb KOMMeETeHIH). [linBHIIEHHS pPIBHA
KOMIIETEHIIIH B1A0YBAETHCA MOCTYIIOBO Y MPOTIECl HAaBYAHHS.
K, €(0,100), 9)

Sx BigoMo, Tipollec HaBYAHHS MaWOyTHHOTO TEXHIYHOTO (haxiBIli, TOOTO TPOIEC
dbopmyBarHs komreTeHmi K; B yMmoBax cydacHoro BH3 mpoBomuThes y pamkax
0e3nmepepBHOTO BHKJIAJAHHS TEXHIYHOI AUCIUILTIHK, 1€ CTYACHT y CKJIaJl HaBYAJIbHOI
IPyIH YA HABUAJIHHOTO TOTOKY 32 BIABEACHHH MPOMIXKOK Yacy MOCIIIOBHO MPOXOIUTh
TIEBHI €Tanyd HaBYaHHS, SKI 3TrPYMOBaHI y JIOTIYHI MOIYJI 3a CBOIM 3MICTOM YH 3a
BIJIBCJICHUM Ha KOXKCH €Tal 4acoM. XapakTep IJIBUINCHHS KOMIICTCHIH Ha KOXXHOMY
eTam HaBYAHHSA y KOXKHOTO OKPEMOTO CTYJEHTa pPI3HWH, MO0 OOYMOBIIOETHCA SK
OCOOMCTUMHU SKOCTSMH CTYJCHTA, TaK ¥ BIUTMBOM HE3aJIC)KHHUX 30BHIMIHIX (DaKTOPIB
(HampwKITa, PI3HUM MTOYATKOBUM PIBHEM 3HaHb). BUKOPHCTOBYIOUM OBEpIICiiHY MOIEITH
cryaeHTa [7] MoxkHa moOyayBaTH MOJCHIH NIPOIECY HABYAHHS, IO BPAXOBYE BCI IIi
0co0OMBOCTI TIporiecy (popMyBaHHS KOMIICTEHIIH, HAPHUKIAA, Y TAKOMY BHIJISIL, SK 1€
OKa3aHo y pooori [8].

3rigHO Mojeal mporecy (opMyBaHHS KOMIETSHINIH y MaiOyTHROro (axiBiis
TEXHIYHOI CIeMIaJIbHOCTI, B TMPOIECi HaBYAHHSA CTYACHT NMOBHHEH OTPUMATH TICBHHMA
3araJbHUI PIBEHb KOMITETEHIIIN:

Ko <K<K, (10)
ne Kygy — MIHIMAIbHO TIPUAHATHUNA piBeHb CHOPMOBAHOI KOMIIeTeHIi (110
BU3HAYAETHCS BUMOTAMH 3aMOBHHMKA HAaBUAHHS — POOOTOAABIA); Kyy — MAaKCHMAIILHO
€KOHOMIYHO OOTPYHTOBAHUH PIBEHb KOMIICTCHINH (AKUH BU3HAYAETHCS TMPUITY CTHAMUMU
3aTpaTaMu 4Yacy, (DIHAaHCOBMMH 3aTpaTamMH Ta IHIMAMH (PaKTOpaMH, MO OOMEXYIOTh
TIPOIEC HaBYaHHA).

Takum umaOM, MOxe OyTH copmysiboBaHA omTHUMI3aIiiHA 3amada (HopMyBaHHS

3arajbHOTO PIBHSA KOMIIETEHIH 3 ypaXyBaHHIM OOMEXKEHb:

K (p)—> max,

W(p): Ky SK(p)SKMAXJ (11)

7(p)— min,
ne W(p) — dyHkmionan onTumizariitHoi 3a1a4i; p — mapaMmeTpH Nporecy HaBdaHHs, K(p)
— cchopmoBaHHi piBeHb KOMMETEHIIH, K, v Ta Kj,y — BIAOOBIJIHO MIHIMAJbHUM Ta
MaKCUMaJIbHWHM PIBEHb KOMIICTEHINH, Y(p) — 3aTpaTm HA TMPOBEIACHHSA IMPOIECY
HaBYaHHS.

Jlns BUpIIICHHS ONTHMI3AIiiHOI 3a4adl, sKa OpeAcTaBiicHa (yHKmioHaTIoM W,
3aMpPONOHOBAHNN METOJ, SKHI BpPaxOBY€ BCl OCOONHMBOCTI TPOBEACHHS 3aHATH A
CTYJICHTIB 3 PI3HUMH TIOYATKOBHMH PIBHAMH KOMIIETEHINIA Ta PI3SHUMH OCOOHUCTUMH
XapPaKTEPUCTHKAMHU.

CIIIIP, sixa 3abe3neuye opMyBaHHS HaWBHIIOTO PiBHA KoMIieTeHmid K, nerambHo
PO3TIIAHYTO B poOoTI [9].

ByaeMo BBaXKaTH, IO BiJOMHi BEKTOp MOYATKOBOTO PiBHs KoMmeTermiit K

: (12)

Takoxx B1IOMO, IO IMABHIICHHS PIBHS KOMIIETEHINH BiAOYBA€ThCA HA KOXKHOMY
€Talll HaBYaHHs, 3arajibHa KIJIBKICTh €TaIiB TaKOXK BiOMa Ta JOPIBHIOE /1.

se(l,m), (13)

K(O) — |Kl(0) KZ(O) K (0)

n
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JIe § — HOMEP €Taly HaBYaHHS, /71 — 3arajibHa KUIbKICTh €TalllB HAaBYaHHS.
Ha xoxHOMy erami HaBUaHHS BEKTOpP 3arajlbHOrO0 PIBHA  KOMIETEHINH
301TBITY€THCA, IO 00YMOBJIEHO 0€3MEPEPBHICTIO TIPOIIECY HAaBYAHHS:

KMIN(S) <KV < KW(S):
KMIN(S) = KM?N(H)"‘ AK(S)a (14)
Ky =K, AR g0

ne K — copmoBaHmii piBeHb KOMIETSHIIH Ha KiHIi IOTOYHOTO $-TO €Tary HABYaHHS,
K®Y — copmoBaHmii piBeHb KOMIICTEHIIH HA TOYATKY OTOYHOTO €TANy HABYAHHS, &
— MOXJIABA PO3ODKHICTH MK MIHIMAJIBHO TMPUWHATHAM Ta MAaKCHMaJIbHO MOKIHBHAM
piBHEM c(HOPMOBAHOI KOMIIETEHINI HA TOTOYHOMY €TaIll HaBYaHHS.

3arajoM MIHIMAJIBHO TPUHHATHUH Ta MAKCUMAJbHO €KOHOMIYHO OOIPYHTOBAaHWH
piBHI chopMOBaHUX KOMIETECHINIH Oy/IyTh BU3HAUATHUCS SIK:

Ko =K+ > AKY) (15)
s=1
Kyux :KMIN+Z‘9(S)> (16)
s=1

Takmii miaxig A0 OIMIHIOBAHHS Pe3yJbTaTiB (OpMyBaHHA KOMIICTCHINH, SKUN
3anmpornoHoBaHo 'y Bupasl (14), mossomse ¢dopmamizyBaTd TPOLEC OIIHIOBAHHS
KOMIICTEHITIH, YHWKHYTH BIUTMBY PO30ODLKHOCTEH Yy OCOOMCTHX XapaKTePUCTHKAX
KOXXKHOTO CTyJCHTa B HABUAJBHIA TPynl Yd B HaABYAIBHOMY TOTOIl, OINIHUTH
€(EeKTUBHICTH KOXKHOTO €Taly HaBUaHHS.

Kpim Toro, 3rimHO ¢yHKImIOHATRHOTO BHpa3ly onTtumizamiiHoi 3amaui (11)
HeOOXiZHO BpaxyBaTH 3arpaté Y, siki BHHMKAIOTH HA KOXXKHOMY eTalli HaBYQHHS.
Bynemo BBaxkaTu, MO Il 3aTpaTd 3ajieKaTh BIM TApaMETPIB TPOIECY HaBUAHHSA
(HampwWKITaa, BIJ 3aTpaT Yacy YM BijJ KUTBKOCTI TUTaHb, 10 BUHOCATHCS HA CaMOCTIHHE
BUBUCHHS CTyJCHTaMH), TOMY BOHHW HE 3aJie)KaTh BIJ OCOOMCTHUX XapaKTEPUCTHK
CTYJICHTA y TPYIIi. 3arajibHi 3aTPaTH BU3HAYAIOTHCS SK:

Y:fY(SL (17)

ne Y — 3arampHi 3aTpaty Ha (JOPMYBaHHS 3araJIbHOTO PIBHS KOMIETEHINH K § — HOMEp
erary HasuaHus, /¥ — 3aTpaTH HA MOTOUYHMI eTANl HABYAHHS, /1 — KLIBKICTH CTAIB
HaBYaHHS.
Takum umHOM, oOnTUMIZAIiiHY 3amady (OpMyBaHHS HAWBWINOTO  PIBHS
kommneTeHmii K Mo)kHa 3anmucaT y BUTIISIAL (PYyHKITIOHAITY

K(p) —> max,
W(p)={K9+3 AK9(p) < K(p) <K+ 3 AK(p)+ Y ) (p). (18)
iY(S)(p)a min

VY sBupasi (18) BapiaTHBHOIO YACTHHOIO, SKa 3aJIC)KUTh BI1J BIUTMBY 30BHINIHIX
(akTopiB Ta OCOOMCTHUX XAPAKTECPUCTHK KOMKHOTO CTYACHTA B TPYII € TUIBKH MOJXKJIMBA
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