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TopenoBa l'nmnHa BUKTOpoBHa, 00kmop mexHuuecKUx Hayk, npogeccop
[OsxcHoz20 Pedepanvrozo yHusepcumema, e. Tazanpoz

NCCNIEAOBAHUE MPOBJIEM CUCTEMBI
OBPA30OBAHUA. KOTHUTUBHOE

MOJAENNPOBAHUE

B cTaThe npeacTaBIeHbl HEKOTOPBIE Pe3yNbTAaThl IPMMEHEHNA METONRONOT UM KOT-
HUTHBHOTO MOJIeTMPOBAHNS CI0)KHBIX CHCTEM K MCCIIETOBAHUIO CCTeMbI 00pa3o-
BaHus. IIpuBeneHsl npuMepbl KOTHUTUBHBIX MOJe/Ieil MPo6iaeM cUCTeMBI 00pa-
30BaHUA B €€ B3aNMOJEIICTBUN C 00IIeCTBOM M Pe3yIbTaThl CLICHAPHOTO MOJIE/IN-
poBaHuA Ha Mofenax. CieHapuy O3BONAIOT NPEeABUACTDh Pa3IMYHble BapUaHThI
Pa3sBUTHS CUTYaIVii HA KOTHUTMBHBIX MOJ /X,

Kntouesvie cnosa: cucmemHuiii n00x00, KoZHUMUBHOe MOOeUPOBaHUe, cucmema 0opa-
308AHUS, KOZHUMUBHAS MOOE/b, CyeHaputi, npedsudeHue.

BBepgeHue

BasxnocTh 1 Heob6xomuMMOCTb CucTeMbl
O6pasoBanns (CO) oco3HaHa B m060M
obuecTBe M He TpebyeTcss HoKasa-
TEJNIbCTB €€ onpefenAmuel ponau
B YCTOIYMBOM Pa3BUTHUM TIOOOI CTPAHBIL.
HenpepbiBHble Ipeo6pasoBaHmsa poc-
cuiickorn CO mocienHue OecATUNETUSA
CYIIeCTBEHHO BJIMAIOT Ha POCCUIICKOE
0011ecTBO, Ha €ro BO3MOXXHOe Oyny-
mee. C/I0XKHO TPEACTaBUTh TOT 00BEM
uHpOpManuy, KOTOPBIl ceil4ac oTpa-
J)KaeT KakK 3/71000[JHeBHOE COCTOsHME
CO, Tak u eé npepbIAylLIe COCTOAHNA
B IIpolecce n3MeHeHn. JlaHHYIO cTa-
TBIO XOTe/I0Ch OBl HaYaTh C MpeCTaBIIe-
HUA HECKOJ/IbKUX HE H.[I/IpOKO M3BECTHDbIX

[IPUMEPOB U3 MPOIIIOTr0, B KOTOPBIX OB
peanu30BaH CUCTEMHBIN TOAXON K MCCIIe-
JIOBAaHUIO, OO'BSICHEHNIO 1 ITPOEKTUPOBa-
Huro CO. Peub moiigér o MaciITaOHbBIX
VICCTIeIOBAaHUAX 0COOEHHOCTeN U Mpo-
onem CO, nmpoBopuMbIX B 70-80 ropbl
B CCCP, xornma cTaHOBM/IACh OCO3HAHHOM
npo6emMa HEOOXOZMMOCTI COBEpILEH-
CTBOBAHUA, afjallTAllU CUCTEMBI 0Opa-
30BaHMs K TPeOOBaHNMAM HOBOTO TE€XHO-
normyeckoro ykiaazpa. Ceitdac Heob6xo-
AVIMOCTD STUX IIPOLUIBIX MCCIEOBAHMII
CTAHOBUTCS OCOOEHHO SICHOM, eCI elé
y4ecTb BIIUAHME U BO3JelCTBME BHEII-
Hero Mupa Ha Hallly CTpaHy. BcnomuuM
OLIEHKY COBETCKOro 0Opa3oBaHMs, [JaH-
HYI0 B aHanuTu4deckoi sanucke HATO
06 o6pasosanuu B CCCP 1959 ropa [1].



TpynHo yaep>kaTbcs OT LUTUPOBAHUSA
OCHOBHBIX TeM JIOK/Iafia:

1. «<B CCCP cTpourenbctBo ropog-
CKUX U CeNbCKMUX KON B 1951-1955 rr.
yBenuuurcsa Ha 70% IO CpaBHEHMUIO
C IIpeAbIAYLIVM IIATUIeTUEM».

2. Hexotopsle ¢akTOpsI, ciocobcT-
BOBaBIIe OBICTPOMY YIy4LIEHNIO 00pa-
30BaHUs MPU COBETCKOM pexume («...
EcTecTBeHHBIM 00pa3oM Lienblil psf
(bakTOpOB CIOCOOCTBOBANT COBETCKO-
My nporpeccy nocneguux 40 yier, u Te,
YTO YIOMUHAIOTCA 37,eCh, IPeNCcTaBA-
I0T JIMIIb Malyl0 4acTh TOTO, YTO MIMETIO
3HaYeHMe. ..»; ObUIM BbIIeNeHbI (GaKTOPBI:
«PYKOBOIMTENN, IOTYYUBILINE HAy4YHO-
TeXHIYeCKoe 00pa3oBaHye», «[eHTPaI-
30BaHHBII KOHTPOJIb U IIJTAHMPOBAHIIEY,
«BHOBb 00y4eHHBbIE KafIpbl B PacIIOpsDKe-
HUY TOCY[IapCTBa», «Majble AUCINUIIIN-
HbI», «TLIATe/lbHOE M3yUeHNe 3alafiHbIX
pecypcoB», «BO3BpallleHle B CUCTEMY
00pasoBaHMs», «yCUIEHHOE U3y4YeHMe
OCHOBHBIX OUCIUIUIMH», «IIOATOTOBKAa
npernojaBaTeneil — IepBoouYepefHas
3aiaua», «3¢deKTUBHAs IIPOIaraHya»).

3. CrymeHu COBETCKOr0 00pa3oBaHsL.

4. KapmpoBble pe3epBbl U TeMIIBI IIPO-
U3BOJICTBA.

5. CIOXXHOCTHU U HefoCTaTKM (y4eo-
Hble ITOMellleHNs, 000pyRoBaHMe, KOad-
bUIMEeHT yJammxcs Ha OFHOTO IIperno-
JaBaTens).

6. Jucuunnuuel, nNpefcTaBIgpIlne
uHTepec Ayt 060poHbI (MaTeMaTuKa,
¢busuka, XM, MAIIMHOCTPOEHNE).

W BeiBOmBI: «...ECcmuM HEeBO3MOXXHO
IOCTOSTHHO M300peTaTbh MeTOHBI, Ipe-
Bocxonsimme Mertonbl CCCP, crour
BCepbE3 3aJjyMaTbCs HaJ, 3a/MCTBOBa-
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HIEM U afiallTallliell COBETCKIMX METOMOB.
9TO MOXET BK/IIOYATh, IIOMJIMO IIPOYEro:

(i) oTKa3 OT MOYUTAEMBIX, TPATUIIN-
OHHBIX B3IVISIJOB B OTHOLIEHUM PONU
JKEHIIVIH;

(ii) BBIIIONTHEHME HEOOXOAMMOII TOCY-
IapcTBY paboOThl TeMH, 4bé obOydeHUe
CBepX 00pa3oBaTeNbHOIO MUHUMYMa,
YCTaHOBJIEHHOTO 3aKOHOJJaTe/IbCTBOM,
0110 IPOGUHAHCUPOBAHO 3a CYET OI0]-
YKETHBIX CPefICTB;

(iii) ynmpaspgHeHMe «CBOOGOIXHOTO PhIH-
Ka» KBaMMPULMPOBAHHBIX TPYLOBBIX
PecypcoB; IPUHATIE U, BOSMOXHO, YCU-
JIeH)e Mep IO ero rocyAapCTBEHHOMY
peryIMpoBaHuIo.

Yro 6Bl HU CITYYMIIOCH, TI060E TOCY-
LapCTBO, MCIBITBIBalONlee HEXBAaTKY
MPenoaBaTe/IbCKOTO COCTaBa, HOKHO
pelaThb 3Ty npobeMy B CPOYHOM, BHe-
OYepeHOM MOPsIKe».

He memraer ceppbé€sHO 3amyMaTbcs
HaJ 9TUM JaBHUM JOK/IAIOM. ..

Cpenyt MHOXXeCTBa MCCIeOBATENb-
ckux nporpamMm CO mpoumnoro Beka
MOXXHO BCIIOMHUTH XOTsA ObI TaKue, KaK
uccinegoBanusa Ha teMmbl «CamMocTOA-
TelbHasA paboTa cTymeHTOB», «lleme-
HaIpaBJ/ieHHas MHTEHCUBHAS MTOJTOTOB-
Ka crienanucroB» (3HamennTas [ITUTIC
CO BCeMU eé TOCTOMHCTBAMI U HEOCTAT-
Kam1), «CoBepIIeHCTBOBaHME IIOATOTOB-
KM VH)KEHePHBIX KafpoB». Ilocnenuss
IporpaMMa BBIIO/MTHS/IACh TOJTOBHBIM
By30M — TaraHporckmum pafiMoTexHuye-
CKMM MHCTUTYTOM (KOHel 80-X — Hada-
710 90-X), MMEBILIVIM B TO BPeMsI BBICOKUIA
CTaTyC Cpefiu TEXHNYEeCKUX BY30B. 3a TpK
rofja MCCIeJOBaHMI, TIepe]] IepeXoioM
K TOCYJapCTBEHHOMY (pUHAHCUPOBa-
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HUIO BBINIOIHEHMsI IIPOTPAaMMBI, paspa-
OOTaHHOI YCUIMSMU BCeX YIaCTBOBAB-
VX B VICCTIEOBaHUAX By30B PD (6onee
IBYXCOT), ObI/Ia IIpeJ/IOXKeHa CepbE3Hasd
nporpamMma IOATOTOBKY VH)XEHEPHBIX
KaJpOB, 3aTparuBamlias Bce CTYIEeHU
obpaszoBaHus. beim cucteMHO Tpo-
nyMmaHbl MHorue acnektel CO, B ToM
Y1Cle 9KOHOMUYECKe U I0PUANIeCKIe
(x TOMy BpeMeHU IIPaBOBOIl OCHOBOII
CO 6bIM JOKYMEHTBHI ITaBHBIM 06pa-
3oM 1937 ropa). Ha pucynke 1 npusene-
Ha pa3paboTaHHasA YKPYNHEHHAsA cXeMa
(QYHKIIMOHAIBHOM CTPYKTYPBl CUCTe-
MBI IOBBIIIEHNS Ka4yeCcTBA IOATOTOBKM
VH>)KEHEPHBIX Ka/IPOB, IOBTOPEHa B KHU-
re [2] M0 COXpaHMBIINMMCS PYKOIIVMCHBIM
otuétam. Kaxpmas n3 m306paxéHHbIX
nopcucteM ObUTa 0OyMaHa M ONMCaHa
B fleTassix. [Ipu paspaboTke cxembl 060-
OI11a/ICsT OTIBIT TTepeOBBIX 00pa30oBaTe/Ib-
HBIX YYPEXJeHUII COOTBETCTBYIOINX
YPOBHel, peKOMEeHJalluy ONMPaIuCh
Ha MMEBIINE MECTO IIOJIOKUTETbHbIE
IpaKTIYecK1e pe3y/IbTaThl.

Heo6xomuMo MOMHUTE TaK)Ke 0 MHO-
TOYVIC/IEHHBIX PaboTax COTPYZHMKOB
HUNM Beicmeit mkonsr (HMIM BII)
¥ paboTax WieHOB MeX/YHapOJfHOI aKa-
memmy Hayk BbIcurelt mkonsl (MAH BIII).

B cBOE Bpemsi B cTpaHe ObIT HAKOIITIEH
KOJIOCCAJIbHBIN OIIBIT 00pa30BaHUsL.

B xonie 90-x rogoB 0 HeXXenaTeNnb-
HBIX BO3MOXXHOCTAX Pa3BUTUA CUTY-
anuit B CO, B3amMoOJelCTBY0OILE
CO BCell COIMaIbHO-3KOHOMMUYECKOI
CUCTEMOJI CTPaHBI, YKa3bIBa/lIOCh eIIé
B paborax B.E. Illykmynosa [3], mpe-
3UeHTa MeXYHapO#HOI aKageMuu
Hayk Bblcumelr mkonsl (MAHBII).

Ha pucynke 2 nsobpakeHa Mofiesb B3an-
MOCBsI3M Npo6/IeM cucteMbl 06paso-
BaHuAa PO (maspanHaa llyKimyHOBBIM
n OBCAHHMUKOBBIM «KOTHUTUBHO»),
IpelCcTaB/IeHHas OYTY OYKBaJIbHO TaK-
ke B pabore [4]. [To cmoBaM aBTOpOB
[3], yxe x1998 roay B Poccun cnoxmu-
JIach TIOPOYHas Ielb B3aVIMOCBA3aHHbBIX
COLIMA/IbHBIX MPOOJIEM B3aMMOMEICTBIUA
obmjecTBa ¥ 00pasoBaHuA: CHIDKEHNE
IIeHHOCT) 4YeJI0BeYeCKOTO KamuTaa
(Z3) B obuecTBe IPUBOIUT K OCmabe-
HUIO 3aBUCUMOCTH OT 00pasoOBaHHOCTH,
yMa, TaJlaHTa, TPYROII00Ms, yMeHbIIasd,
B CBOIO O4epefb, LIEHHOCT 0Opa3oBa-
Hus (Z14).

9TO NPUBOANT K CHIDKEHUIO MHTepe-
ca 00lLIeCTBEHHOCTH, CeMeil K CucTeMe
obpasoBaHus, eé ferpagaunn (moreps
KauyecTBa, CUCTEMHOCTM, MacIITaboB),
CHVDKEHUIO JIMYHOCTHBIX U PU3MIeCKNX
KadyecTB BHIMycKHuKOB (Y10). Taxoit
pe3yJIbTar JesTe/IbHOCTI CUCTEMBI 00pa-
30BaHMUsA 0OyCIaBIMBaeT JajbHelilIee
CHIDKeHMe Z3 — IIeHHOCTHU 4Ye/loBede-
CKOTO KaIlWTasa, KayecTBa Halluy, OIpe-
eIsIeMOr0 CIIOCOOHOCTBI0 K BOCHPO-
U3BOJICTBY I[€HHOCTEJl MaTepuaabHOM
Y JYXOBHOJI KY/IBTYPBI, CIIOCOOHOCTBIO
BOCIPOM3BOAUTD 0€30MacHYI0 M KOM-
($OpPTHYIO )XM3HD, BO-IIEPBBIX, U yITyOite-
HIIe 9KOHOMIYECKOTO crajia (Z4), morepro
KOHKYPEHTOCIOCOOHOCTH, OCIabIeHns
COLIMA/IBHOI ¥ TOCYapCTBEHHOI 6e3-
onacHOCTH (Z13), BO-BTOPBIX». ABTOPBI
yKa3bIBAaIOT, YTO NPV 3TOM CTAHOBATCS
OYEeBVHBIMM JIBe «MaHMAKa/IbHbIE ITeT-
m» (ompepenenue B.E. Illykmrynosa),
obpasylomiye MOIOXUTEeNbHbIe 00paT-
Hble CBsA3K («IeBast» U «IIpaBasi» TET/IN),
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KOTOpBbIe HpefoNpefeNsoT yCuaeHmue
«BXOfia» cucteMsl (Z1), (Z3) npu ycune-
Huu eé «Bbixoma» (Y10). «Jlepast meTisa»
(Z1 > Z >V > Y10 > Z1): cHuxXeHue
norpebHoCTH B IpodeccruoHanuame
(Z1), 1.e. HEBOCTPEOOBAHHOCTD 3HAHMIL,
HOPOXXTAEeT Yepe3 [EMOUYKY COLMaTbHbIX
1 00pa3oBaTeNbHBIX NMPOOIEM CHIKe-
HI€ IMYHOCTHBIX U PU3MYECKMX KadeCTB
BBIITYCKHMKOB (Y10); 3TO TOMBKO yCHIIN-
BaeT Ja/nbHelllllee CHIDKEHME TOTpe6-
HOoCcTU B mpodeccuoHanmmsme (ob6pat-
Has MOJIOKUTeNbHAsA CBA3b Y10 > Z1).
«IIpaBas metnsa» (Z3>Z->Y > Y10 >
Z3): CHIDKeHMe KayecTBa Hal[MM, LIIEHHO-
CTU YeToBevecKoro Kamnurana (Z3) npu-
BOJIUT Yepe3 IeMOYKM B3aMMOCBSI3aH-
HBIX TIPOO/IeM K CHVDKEHIIO TMYHOCTHBIX
¥y QU3NYECKUX KadeCTB BBITYCKHUKOB,
4TO, B CBOIO OYepellb, TONbKO YCUIVBAeT
Ierpajaliiio HallMU U CHIDKEHUeE I[eH-
HOCTU 4Ye/IoBe4YecKoro kKammrana (Z3).
OTcrofa BBIBOJ: IIpeofionieH e npobiem
CHCTEeMBI 00pa3oBaHMsI COCTOUT B HEOO-
XOJMMOCTYU pa3pbiBa MaHMaKaTbHbIX
NpoOeMHBIX Ilelell, YHpaBIsIOLIUX
OIHOBPEMEHHO U 00111eCTBOM, 1 06pa3o-
BaHueM. B aToM — r71aBHOe HanpaBjIeHNe
pedopmupoBanust o6pasoBanus B PO [2,
c.248; 4, 3].

Vimesa B Bupy BCE BBIIIECKA3aHHOE,
HOHVMMasi 3aKOHOMEPHOCTH CIIOKHBIX
cucreM [5; 6], B TOM 4nciie 3aKOHOMep-
HOCTM MICTOPUYHOCTY, MOXXHO TI€PeNTH
K aHaJIM3y COBPEMEHHBIX OKYMEHTOB,
HallpaB/IeHHbIX Ha COBEPILIEHCTBOBaHNE
U pasBUTHE POCCUIICKOTO 0Opa3oBaHU.
B aTux menasx mpemnoxeHO UCIOJb-
30BaTh METOHOJOIMI0 KOTHUTUBHOTO
MOZIeTMPOBAHMS CTIOXKHBIX CUCTEM.

O meToaonorM KOrHUTUBHOIO
MoAeNnnpoBaHNA CNTIOXKHbIX CUCTEM

MeToOmonOrus KOTHUTUBHOTO MOJEN-
pOBaHMUs CIOXKHBIX CUCTEM (COLMANb-
HBIX, 9KOHOMUYECKUX, COL[MOTEXHNYE-
CKVIX, 9KOJIOTMYECKIX, TeOTTOTUTUYECKIX
U [p.) U3JIOXKeHHas1, Hanpumep [6; 7],
CTaja pa3pabaTbIBaThbCsA C Havala IBYX-
TeIcAYHBIX B TPTVY (ceituac VITA I0DY,
r. Taranpor). VccnegoBanusi B aToM
HalpaBAeHUM ONMMUPANNCh HAa pabOThI
WNITY PAH, nanpumep [8], u panHue
paborel Akcenbpona, ATKMHa, VfeHa,
Kacru, Pobeprca u p. [9-11].

[TpencTaBuM O4YeHb KPAaTKO OCHOB-
Hble 0COOEHHOCTU KOTHUTVBHOTO MOJie-
NTVPOBAHMA CTIOXKHBIX CUCTEM, HEOIHO-
KPaTHO y>ke U3JIOXKeHHBbIE B IIPeNbIAY-
mux paboTax aBTOpa JAHHOI CTaTbM U
Koster (Hampumep, [7 (a)]). IlpuBeném
PSIZL OTIIpeeieHNIA.

Ilon koeHumueHoti memodonozuetl
UCCIe008AHUS CTIONHCHBIX CUCMEM TIOHMU-
MaeTcs JIoTM4YecKas opraHusanus ges-
TEJIbHOCTH VICCTIEIOBATEsI, COCTOSIIAS
B OIIpefie/IeHNN 1ie/n, 00'beKTa U Ipef-
MeTa MCCIIe0BaHNs, METOOB U MHQOP-
MAIMOHHBIX T€XHOIOTUII KOTHUTUBHOTO
MOJIe/TMPOBaHNs, I03BOJISIOLINX TOHY-
MaTb, OOBSACHSITD, ONMUCHIBATh CTPYK-
Typy 06beKTa, MeXaHMU3M SBJICHUI U
pOLeCCOB B 00beKTe, pa3pabaThiBaTh
BO3MOXXHbIE CLIeHApUM ero pasBUTHS,
BpIOMpaTh 3¢ deKTUBHbIE pelleHUs
[0 YIIPaBJIeHUIO 00'bEeKTOM W/WIN afjall-
TallMM €TO K OKPY>KAIOLIEN cpefie.

ITox kozHUmMueHwM Modenupo-
sanuem cnabocmpyKmypuposanHvix
npoonem CIOHHBIX CUCeEM NOHUMAEM
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CHueHne OcnabneHue CHueHne
MoTpebHocTb CTmynbl Hauecrso
- -] B 22 coymanbHoit > Z3 IREILALZ, |- - -
npogeccnHanmsme MOBUMBHOCTH SIS
KanuTtana
y CHukeHve Poct Poct
lNokasatenm
INokasaTtenb Z6
Zh  (Cocrognue Z5 amopasbHOCTH,
- == aHoMAN, MPecTynHoCT M
MPOV3BOACTBA 6eCCMbICIEHHOCTH ’
1 AZHA MbAHCTBA,
camoy6uitcTea
y CHukeHve HapacTaHnue
77 06w 78 [lokasaTtenb 79 o
YPOBEHb - coumansHow [HenonynaAuma R f_’-"
HU3HU AedpdepeHumaLmm )
w
CHuKeHne Poct * Poct I
210, Z11 MMoxasatenm 712 g
HBECTULIMN
L | h u HanpAKEHHOCTH, 3murpauma F==-p
B 06pasoBaHme IKCTPEMYMa,
PEeBOJIOLIMOHHOCT
ChueHme CHWKeHne
Z14 Cratyc, 713 ["pampaHcT-
BEHHOCTb,
- obpasoBaHve,
HPaBCTBEHHOCTb, |- =
VHTENNMreHTa Ky TYPHOCTS,
|- ---~
6e30MacHoCTb
T
CHueHne Poct * CHueHne
V1 KauecTBo Ovddepenumauma
MaTtepuarsHoi V2 y4eBbHbIX FymarTapHan
- . Y3 nogrotoBka, —
6asbl, 3aBefieHuit,
onnarta Tpyaa paccrioeH1e BoCrmTakme
BY30BCKOW cpefbl,
MOMOLEMHHbIN
3KCTEMM3M
\ 4
* CHueHne BblIcoKuin ypoBeHb
A V5 NobroToBKM
VIHTennereHTHoCTb | TONbKO B
3MUTHBIX By3axX
+ CHueHWe + CHueHne
Y6 TpeBoBaHuA y7  Wurepec w
> K 1 npenoaaeatens |- =
o6pasoBaHuio K Tpyay T
<
CHvKeHne o
Ve y9 Poct o
> YpoBeHb penpoayKTMBHOCTU m
-l .
obpasoBaHua B 06yueHmm; :
CHUEHVe TS
MHHOBATUKM, o
Konndecsa HAP
CHKeHne ‘
Y10 JIn4HoCTHbIE
__________________________________ 1 pU3MYeCKMe KayecTBa
BbIMYCKHMKOB (MPOECCUA, |-m oo
HpaBbl, KyNbTYpa, 300P0BbLE)

Puc. 2. Koznumuenas mooenv 83aumoc8s3u l’lpO6]1€M cucmemol

o6pazosanus PP [2, c. 247]
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pewterue cucmemvl 3a0aq: UaeHTUM-
Kaiuyu o6bekTa (IpuMeHeHNe IKCIePT-
HBIX, CTATUCTUIECKUX U JIP. METOMIOB),
aHajMM3a MyTell M LMKIOB KOTHUTUB-
HOIt Mofenu (MeTofbl Teopun rpados),
aHaju3a HaOII0aeMOCTH, yIpaBise-
MOCTH, YCTOMYMBOCTH, YYBCTBUTE/Ib-
HOCTH, afalTUPYEeMOCTH, KaTacTpod
(MeTOABI TEOPUM YIPABIIECHNSA, TEOPUA
KaTacTpod); KOMIIO3ULIUU — JIeKOM-
HO3MIINY; aHA/IN3a Pa3INYHBIX acIlek-
TOB C/IOXXHOCTM, aHaau3a CBA3HOCTU
(metopbl Teopun rpadoB, TOMONOTMYE-
CKMII aHann3 ¢-CBA3HOCTMU); NPOTHO-
3UpPOBaHUs (CTATUCTUYECKNE METO/BI);
Hay4YHOTO NpeABUfieHN (CIleHapHBIN
aHaN3, aHAIM3 Pa3BUTUA CUTYalUi —
VIMITY/IbCHOE MOJIeTIPOBaHNe); pellieHue
3ajia4y onTuMmMsanuu (peuienue odpar-
HOJI 3a/ja4yyl, METOAbl MaTeMaTU4YecKo-
ro HpPOrpaMMMPOBAHMUA); IPUHATUA
pelLIeHNnl B YCTIOBUAX Pas3IMYHOTO poja
HeolpenenéHHOCTN (MeTORBl TeopuUu
IPVHATYA PelleHNi1), COYTCTBYIOLIei
CYIECTBOBAHUIO 1 M3YYEHUIO C/I0XKHOII
cuctemsl. [Ipu aToM npuHsATHE pelle-
HUJ IPOUCXOAUT KaK II0 OTHOLIEHWIO
K CaMOMY M3y4aeMOMy OOBEeKTy, Tak
¥ TI0 OTHOIIEHMIO K IIPOLECCY UCCTIENO-
BaHMA. KOrHUTMBHOE MoJienupoBaHue
HOAJIeP>KMBAETCS aBTOPCKOIL IIPOTPaMM-
HOJMl CHUCTEMOM KOTHUTUBHOTO MOJe-
nupoBanus (IIC KM) [6] u eé monep-
Husanuerr CMSS (Cognitive Modeling
Software System), peanusymomumu
B OINPENENEHHON CUCTEME KOZHUMUBHDLE
UHPOPMAUUOHHDLE MEXHOTIOZUU.
KoruutusHoe MojenupoBaHUe
CJIOXKHBIX CUCTEM IPOUCXOUT MO3TAM-
HO, HaYMHAETCs C pa3paboOTKM KOTHU-

TUBHOI MOJe/N, 3aBepluaeTcs 00bsic-
HEeHUeM SB/ICHUII B U3y4aeMOoll CucTeMe
iy pa3paboTKOI peKOMeHJANNit K eé
coBepireHcTBOBaHMo0. O60CHOBaHEM
KOHEYHBIX BBIBOJOB M PeKOMEHJAINIA
ABIAITCA UTOTY BBIYMCIUTENBHOIO
9KCIIEpUMEHTA NPM pelleHuM BhIlIe-
00603Ha4YeHHBIX 3aJa4y KOTHUTUBHOI
Mmetogonoruu. Ho Bcerna cnenyer uMeTsb
B BUAY, YTO NPUMEHEHNe IaXke CaMOro
COBEPILIEHHOTO MHCTPYMEHTA UCCIeN0-
BaHMs He JIMIIEHO PUCKA YeTIOBEYECKOTO
dakropa. Pucky KOTHUTMBHOTO TIOIX0/ja
paccMoTpeHsl B pabore [8 (d)].

MaremaTu4eckoii OCHOBOW KOTHMU-
TUBHOTO MOZENVPOBAHUA HA NePEOM
amane — paspabomke KOZHUMUBHOU
MoOenu — sIBJISIETCS] KOTHUTUBHAS KapTa
u 6onee crno>XXHBIE MOAMMUKALINI KOT-
HUTUBHBIX MOJie/iell, HallpuMep B BU/Jie
apaMeTPUIeCKOro BeKTOPHOro QYyHK-
[[MOHAIBHOTO Tpada:

®,=(G X, E 6) (1)

rae @ — xoprex, B kKotopom G = (V,
E) — KorHuTtuBHas KapTa (3HAKOBBIN
OPMEHTMPOBAaHHBI Tpad) oTobpaxa-
eT IPUYNHHO-C/Ie[[CTBeHHbIe CBA3M E B
ccTeMe MEeXJy e€é KOHIeNTaMM —Bep-
muHaMu V; K IpeuMyliecTBaM KOTHM-
TUBHOJ KapThl OTHOCUTCSA BO3MOXKHOCTb
YYUTBHIBATh HE TOTBKO KOIMYECTBEHHDIE,
HO U KadecTBeHHBIe (pakTopss; X: V>0,
X — MHOXeCTBO ITapaMeTpPOB BepIINH,
© — IpOCTPAaHCTBO MapaMeTpPOB Bep-
mnn; F = (X,E) =f(xi,xj,eij) — ¢yHKUK-
OHaJ/I IpeoOpa3oBaHMs AT, KaK JleKap-
TOBO npousBefeHue F: ExXxO > R;
F — npeo6pasoBaHiue MOXXET UMeTb BUJ
GyHKIUN fij, a TaK>Xe BecoBOro kKoagpdu-



LMeHTa W, OIIpeeNIéHHOTO SKCIIEPTHO
VIV TIO CTATUCTUYECKUM JaHHBIM.

KorunrusHble KapTbl MOTYT 06pa3so-
BBIBATbCA B Mepapxmio (2, c. 247], nepap-
XY MOTYT BCTYIaThb BO B3aMIMOJENCT-
BUs1. 3aMeTUM, MOJIeTIbI0 MepapXuuecKoit
KOTHUTUBHON KapThl MOTYT IPeNCTaB-
JIATHCS YPOBHU MePapXUU yIPaBIeHUS
CUICTEMOI], a TAaK)Ke HYDKECTOALUI Ypo-
BEeHb MOXeT 1300paXkaTb COO0I0 KOTHU-
TUBHYIO KapTy, KOTOpas «pa3BopadyuBa-
eT» BepUIMHY (BepILINHbI) KOTHUTUBHOI
KapThbl BEPXHETO YPOBHA.

[Tpu paspaboTKe KOTHUTUBHBIX
Mogeneit Tuna (1) MOTyT ObITb UCIIO/b-
30BaHbl METOMBI M MOJENN CUCTEMHON
ovHaMuKu [12].

[Tocne paspaboOTKM KOTHUTUBHOIN
MO/JIe/I HAaYMHAITCS CAefyIolue 3Ta-
bl KOTHUTUBHOI'O MOJENNPOBAHUS:
aHa/IM3 CTPYKTYPHBIX CBOJICTB MCCIIe-
OyeMOJ CIIOXHOV CUCTEMBI Ha KOTHU-
TUBHOM MOJENN, €€ yCTOMYUBOCTU U,
HpPAaKTUYECK!U TTIaBHOE, — IMPOTHO3U-
poBaHMe (Hay4HOe IpefBUeHNE) TIPO-
I1eCCOB Pa3BUTUA CUTYALMIT B CTIO>KHO
cucTeMe MyTEM UMITYTbCHOTO MOJEN-
POBaHMSA TMIOTETUYECKUX CLIEHApUeEB.
VIMITyTbCHBII ITPOLeCC IIPUHATO ONMCHI-
BaTb Gpopmyroii [10]:

x(n+1)=x (n)+ Z £Pm+0,(n)  (2)

rie x,(1) — BeIMYMHA UMITYIbCa B Bep-
IIVHE V, B TIPEM[bITYIIMIt MOMEHT — TaKT
monenuposanus — (n), x(n+1) —
B MHTepeCyIomit uccnegonarens (n+1)
MOMEHT; fij — koadouimeHt npeobpa-
30BaHMUSA MMIIY/IbCa; Pj(n) — 3HayeHue
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MMITy/IbCa B BEpIIMHAX, CMEXHBIX C Bep-
umHoI v; Q(1) — BEKTOP BO3MYyIIEHMIA
U yIOpaBIAKINUX BO3LENCTBUIL, BHO-
CHMBIX B BEPLIVHBI V, B MOMEHT 1. ITO
HavaJpHbI uMnynbc. Habop peannu-
3alMil VMITy/IbCHBIX MPOLIECCOB — 3TO
«cueHaputi pa3eumus», KOTOPBIN yKa-
3bIBA€T Ha BO3MOXKHbBIE TEHJCHIIUN pa3-
BUTUA CUTyauuii B cucteme. Cutyauus
B MIMITYJIbCHOM MOJEIMPOBAaHUM XapaK-
Tepusyercs HabopoM Bcex Q M 3Haue-
HUI X B KOXJIOM TaKT€ MOZIe/IMPOBaHNAL.
Cuenapuit orBedaeT Ha Bompoc «4to
OyzeT, ecnnt...».

Mopenu 1 MeTOAbl KOTHUTUBHOIO
MOJeTPOBAaHNA MOTYT (pOpMUPOBATH
0asy 3HaHMII VHTE/UIEKTYaIbHBIX CUCTEM
HOJIeP>KKIM IPUHATYS petenuit [13].

IIpuMep KOTHUTMBHOTO MOJEINPO-
BaHNA B3aMMOCBA3N MpoOaeM cucre-
MbI 00pa3oBaHMA.

Ha pucynke 3 msob6paxeHa KOTHMU-
TUBHasA KapTa G, B3anNMoCBA3M npobnem
CUCTeMBbI 00pa3oBaHMA ¢ 0OLECTBOM,
KOTOpasi B 00001IEHHOM BI/ie IPECTaB-
NfeT «MaHNAKa/lIbHbIe MeTIN» (BbIEIe-
HBI Ha PUCYHKe), O KOTOPBIX peyb IIIa
BBIIIIE.

Ha pucynke 4 nsobpaxxensl rpau-
KJ MMITY/IbCHBIX IIPOLIECCOB, HA PUCYH-
Ke 5 — pacyéThl BEIMYMH MMITYIbCOB
Ha 10 TakTax MofenupoBaHus 1o ¢op-
myne (2). Yucno TakTOB MOJeNMpoBa-
HUA OIpefieNiAeT UCCIE0BATENb, MOJE-
NUpOBaHMe BeETCA O TeX MOp, IOKa
He OIpefeNnuTCA TeHJeHIA Pa3BUTHSL.

[paduky mM3MeHeHMSA MMIYIbCOB
BO BCe€X BepIIMHAX KOTHUTUBHON Kap-
Tl G, HOCTPOEHBI B MPEAIIONOKEHNN,
YTO Ka4eCTBO IOATOTOBKM BBIIIYCKHM-
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cueTembl oBpasoBanua

Umkas. Beero: 2. O 0. M 2. Liuknst. Beero: 2. Orp o.n 2.
+ (V1> V3> Va->V5->V1 & (O V1-5 V3 -5 Vd-2 V3> V1
+ () V2-> V3> Va5 V5 -> V2 + (A)V2->V3->Va-> V5> V2

Puc. 3. O606wiénnas koenumuenas kapma GO u YUKIbL NOLOHUMENLHOT
06pammoii ces3u

= [loTpebHocTt B Npodeccuoranusme

== MNokasatenu coctoaHus obuectea

— + lMokasarenw cucteMel obpazoBaHmua

==== KayecTBO BbIMYCKHMKOB CUCTEMBI 06pa3oBaHig
== [(34eCTBO HALWW, YENOBEYECKOTO KanuTana

Nmnynse
e
Ve

[Warwn

Puc. 4. MimnynvcHole npoyeccot no cueHaputo yxyouenus cumyayuii 6 CO



KOB CHIDKaeTcA. ITO IpeIooXeHNe
KOJMpyeTcsA BHeCEeHMEM B BepIIMHY
V5 «KayecTBO BBINYCKHMKOB CUCTEMBI
obpasoBaHus» MMIyIbca (BO3MYILa-
IOLETO BO3MECTBUA) qs =-1. Ilo ocnu
abcnucc (puCyHOK 4) IMOKa3aHbl TaKThI
MOJeNMpPOBAHNA, 110 OCU OPAMHAT —
U3MEHEeHVA BeIMYUH UMIIY/IbCOB.

Kak BUJIHO 1O PUCYHKY 4, IpU CHU-
JKeHUY KadeCTBa BBITYCKHUKOB HAOMIO-
HaeTcsA TeH[IeHLs YXYZAIIeHUA CUTya-
Uil B U3y4aeMoll cucreMe (IecCUMMU-
CTUYECKMIT clieHapuit). XOTsA PUCYHKA
3 u 4 ABAAIOTCA ONMUCATEAbHBIMM, OHU
aJleKBaTHO IPefCTaBAAIT TPUBUATIb-
HYIO UJIel0 B3aMMOCBSI3M CUCTEMBI 00pa-
30BaHMA U OOLIECTBA U BAMAHUA CUCTe-
MBI 06pa3oBaHMs Ha 00IECTBO.

[yt TOro YTO6BI HOHMMATH IPUINHBI
U C/IeICTBUA, KOTOpble MOTYyT IPUBECTU
K GOpMann30BaHHOMY HOATBEPXK/ICHUIO
9TOIl UZeu, HeOOXOMMO paCKpBITUE
0003Ha4YeHHBIX BEPIINH U OTHOLICHMIA
MEX/y HUMIL.

Aman 1. Koenumueroe mooenuposa-
Hue. Pa3paboTka KOTHUTUBHO MOJE/N.
[Tpu paspaboTKe KOTHUTUBHOW Moje-
JIM CTOXKHOW CUCTeMBbl NPUBIEKAITCA
TeopeTUvecKue CBeJleHUs O IpeMeT-
HOJ 0071aCTH, IPUBJIEKAIOTCS IKCIIEPTHI,
VICIIONIb3YeTCS CTaTUCTUYecKas NHpop-
Malus, IPOBOAUTCS aHAIN3 Pa3TINIHBIX
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TeKCTOB. B JaHHOM cily4ae BOCIIO/Ib3Y-
eMcsl CyljecTByouleir nupopmanmeit
(pucyHok 2). Ha pucynke 6 nsobpaxe-
Ha COOTBETCTBYIOIAsA NeTaNN31POBaH-
HasA KOTHUTMBHAA MOJENDb B3a/IMOCBA3N
CHCTeMBbI 0Opa3soOBaHMA C COLMYMOM,
B KOTOPOI pacKpbIThI BepmnHbl V1-V5.

Oman 2. KoznumueHnoe modenupo-
éaHue. AHaNN3 CTPYKTYPHBIX CBOJCTB
n ycroiaunbocTtu. Ha pucyHnke 6 Bbige-
JieH OfVIH U3 IIOJIOKUTETbHBIX LIMKJIOB
MOJ NN, NEeTANUSUPYIOIINIA «IIeTII0»
CBA3U KayecTBa BBIIYCKHUKOB CUCTe-
Mbl o6pasoBanus (V1) ¢ BoctpeboBaH-
HOCTbBIO crenuaancToB (Z1), BAUAHUS
BOCTPeOOBAaHHOCT) Ha IIPOU3BOACTBO
(Z4) n manee, go 3aMblKaHuMA Ha V1.
Bcero B Takoit cucteme umeercsa 30
LIMKJIOB, U3 KOTOPbIX 21 LUK/ IOIOXM-
Te/IbHOJ 0OpaTHON CBA3U U 9 LIVKJIOB
OTpUILIATeNbHON OOpaTHOI CBA3M.
CornacHo Cy>X/IeHUsAM O CTPYKTYPHOII
ycroitunmsoctu [9, 10], HedéTHOE YMCIO
OTpULATENbHBIX LMK/IOB CBUJETENb-
CTBYET O CTPYKTYPHOI YCTOMYMBOCTH
CUCTEMBI.

IToBepka [pyroro acmekra ycTOM-
YMBOCTU CUCTEMBI — YCTONYMBOCTHU
K BO3MYILIEHMAM — OCYIIeCTBIsAeTCA
II0 pe3y/IbTaTaM BBIYMCIIEHNs COOCTBEH-
HBIX 4Mcesn (KOpHeil) XapaKTepucTuye-
CKOTO ypaBHEHMSI MaTPULIbI OTHOIIEHMIA

BepwuHa War

3 4 5 6 7 8 9 |10

V1. NoTtpebHocTb B NnpodeccmoHanname

2 2 2 0 0 0 0 | -4

V2. KayecTBO Haumu, 4eN0BEYECKOro KanuTana

V3. Moka3zaTtenu coctosiHWs obuiecTsa

V4. Moka3saTenwu cucteMbl obpasoBaHus

Wlo|lo|lw|lw| o

V5. KayecTBo BbINyCKHUKOB cUCTEMbl 0Bpa3oBaHus

NO|lo|lw|w
N(o|lo|lNd I N
N
N
N
o
o
o
o
~

Puc.5. Pacuém senuuun umnynocos no cueHapuio yxyouenus cumyayuii 6 CO
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Z1. NOTPEEHOCTL B + (I3->72->15->16->13
NPOPECCHPHANMIME +Z3->22->75->29->13
« (Z3->22->F5-» 22> 13
+MB->I2->I5->14->13

+NDB>I2->I5->TA->VI->VT->V1->13

B> ->T5->T4->VI>VI-> V> V1-> 13

+ NB>T2->T5->24->VI-> V5>Vl > 13

+ (SNZ1->24-> 27 -> 28-> 711 -> 14 -> V3-> V7 -> V1 -5 21
- ->24-5 27 -3 28-5> 211 -> 214 -> V3> VT -5 VO -» V1 -> 71
+ (S)Z1-> 245 27 -> 28> 711 -> 214 -3 V3-> V5 -> V1 -3 71

+ (B ZL->24-> Z7-> Z13-> 14 -> V3 -> VT -> V1 -> 71
~MIL->Z4->I7-> 113 -> Z14-> V3 -> VT -> V9 -> V1 -> I1

« (BN Z1->Z4-> 77 - 213 -> T14-> VI -> V3-> V1 -» 71

« M)V 71 o3 745 710 > V1 o> V2 -3 V33 VT > V1.5 71

Puc. 6. Koznumusnas kapma G 63aumoces3u cucmemvl 00pa3osanus u obuecmea
C 6vL0esIeHUeM 00HO20 U3 UUKTIOB NOTONUMENIbHOU 00pamHOil c653U

3HaKOBOTO OPMEHTUPOBAHHOTO TIpa-
¢da. Ecmu MakcMMasbHBIL IO MOJYITIO
KOpeHb Ooblile eIVHUIBI — CUCTeMa
He yCTO/YMBa K BO3MylleHuAM. B nan-
HOM ciaydae M| = 1,4983 > 1, cucrema
HEeyCTOMYMBa K BO3MYyIIeHUAM (pucy-
HOK 7):

9man 3. KoenumusHnoe modenupo-
eanue, cyeHapHvlii ananus. 1o Hadano
CLIeHapHOTO aHa/IN3a HeoOXOAMMO pa3-
paboTaTh IIaH UCTIBITAHUI, IPOJYMaB,
B KaK}e BEPIIMHbBI MOTYT OBITb BHece-
Hbl yIpaBIAKIME U BO3MYUIAIINe

MMIIY/1bChI, 4TOOBI npeaBuaeTb BO3-
MOJXHO€ pa3BuUTHE CI/[TyaIH/[ﬁ B CICTEME
IIpU BO3AENICTBUAX Ha He€ BHYTPEHHUX
U BHEITHNUX (pakTOpoB. Bo3aMo>xHO 1po-
BOIONUTDb aHa/JIN3, BHOCA BO3,T.[CIZCTBI/IH
B OfIHY, AiBe 1 60JIee BEpLINH Ha IePBOM
VM TIOCTERYIOINX TaKTaX MOJEINPO-
BaHMA. OOBIYHO CLIeHApHOE MOJENINPO-
BaHIeE ABJISETCA OCTATOYHO TPYHROEM-
KJMM IIPOLIECCOM ¥3-3a MHOT000pasusd
IIpeJIIoaraeMbIX BapMaHTOB, a TIABHOE,
13-33 MHTEpIpeTaluM I0aydaeMbIX
Pe3ynbTaTOB U UCK/IIOYEHNUA HEYNaYHbIX
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Puc.7. Dpazmenm pacuéma KopHeti XapaxKmepucmu4eckoz0 ypasHeHus
mampuybl omuowenuil G

cueHapueB. JacTo Ha 9TOM 3Talle BO3-
HJKaeT He0OXOAMMOCTb KOPPEKTUPOB-
KM KOTHUTUBHOI Mofenu. Ha pucynxke 8
M300pa’KeHbl Pe3yIbTaThl MOJEINPO-
BaHNA IO CLieHapyI0, 0 KOTOPOM pedb
1I/Ia BbIILE: AHAJIN3 PasBUTUA CUTYaL Uil
B IIPEAIIONIOKEHUN CHIDKEHM KadyecTBa
BBIITYCKHIKOB 00Pa3oBaTe/IbHBIX yYpe-
KIeHU, q,=-L

3akouyeHue

B nmanHOIT cTaThe KPAaTKO 0603HAYEH P
C/IOXKHBIX TPOOJIEM, CB3aHHBIX C MCCIIe-
OOBAaHUAMM B3aMMOJENCTBUA CUCTEMBI
o6pa3oBaHMs C OOIIECTBOM U IIpUBefie-
Ha KpaTKas WITICTPALMs BO3SMOXXHO-
CTell KOTHUTUBHOTO MOJETMPOBAHMS.
B psne panHux crarbeit [14] u3noxeHsl
HEKOTOpble ApPyTue pe3yabTaThl KO-
HUTUBHOTO MOZEIMPOBAHUS CUCTEMBI
obpasoBanus. Monorpagus [2] mocss-
meHa IMOAPOOHOMY MCCIEeJOBaHUIO
CUCTeMBl 00pa3oBaHMA PecIyOnINKN
Appirea go 2001 rogpa. IIpogomkenuem
KOTHUTUBHBIX MCCAEJOBAaHMUII B MaH-
HOM HAaIpaBIeHUM ObIIO MCCIIefoBa-
H1e QefiepanbHOI 11e/1eBOI IMporpaMm-

MbI pa3Butus obpasosanus (PIIIPO)
Ha 2016-2020 rops! [15].

B ycmoBusxX cOBpeMeHHBIX COLMab-
HO-9KOHOMMYECKIX M3MeHeHu 0b1e-
CTBa ISl YIpaBJeHUs IpolieccaMm
M3MeHEeHMIT WM afalITal{uy K HUM Heo0-
XO[IMM ITyOOKMIT aHA/IN3 BO3MOXKHBIX
[IOC/IECTBUI OT HPUHATHSI yIpaB/IeH-
YeCKUX PeLIeHNIT, OT MPOBEIEHMs TeX
VIN MHBIX peopM, He0OXOMa OLleH-
Ka IOTepb U NMPUOOPEeTeHMiT OT ITUX
pedopm mns obectBa. V3 matepuana
3TON CTaTby He CIefyeT KOHKPETHBIX
peKOMEeHMAINIT 0 COBEPUIEHCTBOBA-
HUIO CUCTeMBI 00pa3soBaHMs — CIIefyeT
mpefoXeHne UCIOAb30BATh IIpe/Ba-
PUTENBHO MHCTPYMEHTAPUIT HAYIHOTO
NpefBUIEHNS] TOCIEACTBUI TIPWHS-
TV yIpaB/lIeHYeCKUX peureHuit. B rom
qyc/le — VMHCTPYMEHTapuii KOTHUTHUB-
HOTO MOJIE/TMPOBAHNSI, KOTOPbI, KOHEY-
HO, He eINHCTBEHEH B MHOT000OPa3HbIX
UCCIeNoBaHUAX POpPMaTbHBIMU METO-
[laMy CUCTEMBI 00pa30BaHMs YIEHBIMMI
PasHBbIX CTPaH, HO IO3BOJIsAET 00benN-
HUTD B CUCTeMy MHOTO MOJeJIeil ¥ MeTO-
[OB, peanusys IPUHIVI MeXIUCLN-
IUVIMHAPHOCTY U BUAETb BCIO KaPTUHY
B LI€JIOM, He Tepss JJeTajleil.
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