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UccnegoBaHue BNUMSIHUA MHAMBUAYaNbHbIX IMYHOCTHbLIX (DAKTOPOB CTYAEHTOB
Ha pe3ynbTaTUBHOCTb 00y4YeHus aucumnnuHe «UHcpopmaTmka»

AHHOmMauyus. Cmambs nocesuweHa onmumusayuu rpoyecca obydeHuss OucyurniuHe
«MIHbopmamuka» Ha npumepe paspabomku modenu O KOIu4ecmeeHHo20 aHarnu3sa
aghpekmusHocmu obydeHusi. ABmop Ha OCHogaHUU Mosly4eHHOU MamemMamu4yecKou Mo-
Oenu paccmampueaem MemoOuKku oby4deHusi ¢ y4émom UHOUBUOYarlbHbIX JTUYHOCMHbIX
gakmopoe cmyOeHmos.

Knroyeeble croea: mamemamuyeckass MOO€/lb, ypasHEHUs peapeccuu, KoaghgbuyueHm
IQ AlizeHka, uHghopmamuka.

Pa3den: (01) nedacoauka; ucmopusi nedazoa2uku u obpa3osaHusi; meopusi U MemoouKka
obyyeHusi u eocriumaHus (o rpedmemHbiM obriacmsm).

BeedeHue

Mpeanaraetca matemaTmyeckas Moenb Ans NPOrHO3MPOBaHUSA pe3ynbTaTUBHOCTH
obyyeHnsa CcTygeHToB auvcuunnunHe «MHdopmaTuka» ¢ UCnorib3oBaHMEM MeToda W anro-
puTMa KoMMboTEPHOM 06paboTkM HEHOPMUPOBAHHBIX MAaCCUBOB YMCMOBLIX AAHHbIX, pas-
paboTaHHbIx goueHTom B. IN. Anekceesbim [1]. MaTemaTnyeckass Mogenb NpeacraBreHa B
BMAE NOSIMHOMMANbHOIO YpPaBHEHUSI perpeccuun, No3BONSALLEro MCMOoNb3oBaTb €ro Ans
nocrieayoLlero KonmM4ecTBEHHOro aHanu3a ad{EKTMBHOCTU 0ByYeHNss ykazaHHOW AUCLM-
NnMHE B KayecTBe LEeneBon (yHKUMM ANna onTMMM3aumm MeToaukn obyveHus C y4ETOM
NHONBMAYaNbHbIX JIMYHOCTHBIX PAKTOPOB CTYAEHTOB.

[aHHyt0 Moaenb MMeeT CMbICI BHEAPUTb B y4eOHbIN npouecc.

dopmynupoeka npobrieMmbi

depnepanbHble obpasoBaTenbHble CTaHAApPThl BbiCLLEro npodeccnoHanbHoro obpa-
3o0BaHus (PrOC BI10O) 3-ro nokoneHus NpeabsBnsioT BbICOKME TpeboBaHUS K KOMMNETEH-
UMAM CTYyOEeHTOB, nonyvyaemMbiM B xoae obyyeHus. B nocnegHue rofabl KOHTUHIEHT NOCTY-
narLLmMxX CTYAEHTOB UMEET BbICOKYIO CTeneHb anddepeHumnanmm 3HaHnin Nno nHopmMmaTtmke
B CBA3M C 60OMbLIMM pasnnyMem ypoBHSA npenogaBaHunsa B cpefHux obuieobpasoBaTenb-
HbIX ydpexaeHusx. OTO NpoTMBOpeYMe peluaeTcss NyTEM pauuoHanbHOW OpraHu3aumm
y4yebHOro npouecca ¢ y4€TOM MHAMBUAYASNbHbLIX NMYHOCTHBLIX PAKTOPOB CTyaeHTOB. Bo3-
HWKaeT npobnema MNporHo3MpoBaHWUS Pe3ynbTaTUBHOCTU OOYYEHWSA KaXaoro CTygeHTa B
3aBUCMMOCTN OT 3TuX (pakTopoB. Mo pesynbTaTtaM MNPOrHO3MPOBAHUS MOXHO BHOCWUTb
KOPPEKTUBbLI B METOAMKY 00YyYEHUS C LieNbo NOBbILWEHNSA YPOBHS 3HAHWUNA.

Lenu oceoeHusi ucyunnuHbl UHGhopMamuKu cmyOeHmom

— dopMMpoOBaHNE TEOPETUYECKUX 3HAHUIN, YMEHUIN U NPAKTUYECKMX HaBbIKOB MaTe-
MaTNYEeCKOro MOAENMPOBAHKS.

— BblpaboTka ymMeHun n npakTnyeckux HaBbIKOB MaTeMaTU4ECKOro MoaenmpoBaHns
B pasnu4yHbIX oTpacnsx, obecnevmBalownx peLleHme WMPOKOro Kpyra 3agad, B TOM Yncne
NPOrHO3MPOBaHNA BaXKHEMLLNX MaKpPOIKOHOMUYECKUX MNoKasaTernen, QUHaAMUYEecKoro Mo-
AenupoBaHust y4ebHbIX CUCTEM, UMUTALMOHHOIO MOAENNPOBAHUS Pa3fMYHbIX NPOLECCOB,
MaTeMaTM4YecKoro MoaenMpoBaHus 1 ap.
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KomnemeHyuu o6yqarou4eeocn, (pOpMUpyeMble 8 pe3ysibmame O0C80€HUs

ducyunuHbl

B pe3ynbTtate 0CBOEHNA OUCUUTNTTUHDBI CTYOAEHT OOJIKEH:
— 3HaTb TeOputo, NCTOPUYECKME acCnekTtbl matemMmaTtn4eckoro moaenmpoBsaHna n Co-

BpeMeHHble HanpaBJiEHNA MaTeMaTU4eCKOro MmogesrimpoBaHnA,

— YMETb paspa6aTb|BaTb mMaTemMmaTtundyeckme mogernim Cc rnpumeHeHnemMm MeTogoB CtaTu-
CTU4YeCKOoro aHasmmnsa AaHHbIX, MMUTAUUMOHHOIO MoAesimpoBaHNA 3KOHOMUYECKUX rpoLuec-

COB U Ap.;

— MMEeTb HaBbIKM UCMONb30BaHUS MaTeMaTUYeCKUX MoAeneln Ans NporHo3npoBaHMs
N aHanun3a QUHaMUKN CNOXHbIX SKOHOMUYECKUX CUCTEM.
Ha ocHoBe nogkoppeKkTUpOBaHHOW METOAMKN MOXHO 3HAYMTENbHO NOBbLICUTL Obpa-
30BaTefbHbIN YPOBEHL CTYAEHTOB MO 4AaHHOMY NPeAMETY.
B pesynbTaTe 0CBOEHMS AUCUMNNMHBI CTYAEHT NpuobpeTaeT crneaytowme KoMneTeH-

uum (Tadn. 1) [2].

Tabnuya 1

Hdeckpunmopbi — OCHOBHbIE
npu3Haku oceoeHus (rokKa-

®opmbI U MemoOdbl 06yye-
Husi, cnocobcmeyroujue

Komnemenyus
3amenu docmuixeHus pe- ¢ghopmuposaHuro u paseu-
3ynbmama) mur KoMnemeHyuu
CnocobHocTe npepgnaratb  KoOHUenuuw, | JeMoHcTpupyeT Jlekummn, npakTuyeckue 3aHsi-

mozenu, wusobpetatb M anpobupoBaTb
cnocobbl U MHCTPYMEHTbl npodeccuo-
HarnbHOW AEATENbHOCTH

TUA, BbINOJIHEHME AOOMaALUHUX
3agaHumn

CnocobHOCTb MPUMEHSITb  MeTodbl CU-
CTEMHOrO aHanu3a M MOAEeNMPOBaHUs C
Lenblo OLEHKW, NMPOEKTMPOBaHMS U pas-
paboTKM CTpaTeruy pasBUTUS apXUTEKTY-
pbl NpeanpuaATUs

Bnageet u NnpuMeHdaeT

Jlekuun, npaktuyeckne 3aHs-
TUS, BbINOMHEHME AOMAaLLHUX
3aaHumn

CnocobHocTb paspabaTeiBaTb M NpuUMe-
HATb MaTemMaTunvyeckme mogenn Aand
0BOCHOBaHWS NPOEKTHLIX peLleHni

Bnageet u NnpuMeHdAeT

Jlekumn, npakTudeckne 3aHs-
TUA, BbINOJIHEHUE AOOMAaLUHUX
3agaHumn

CnocobHoCTb oOpraHn3oBaTb CaMOCTOSI-
TEeIlbHYIO n KONMNEKTUBHYIO Hay4HO-
nccnegosaTenbckylo paboty Ha npeg-
NPUATUN N YNPaBAaTb el

HemoHcTpupyet

Jlekunn, npakTudeckne 3aHs-
TUA, BbINOJIHEHUME AOOMaALUHUX
3agaHumn

Memod modenupoeaHusi

I'Ipep,naraeTcn Cd)OpMI/IpOBaTb MaccuB CTaTUCTUHECKNUX OaHHbLIX, XapaKTepuayrLmnx

pesynbTaTtbl NPOMEXYTOYHOrO TECTUPOBAHUA CTYAEHTOB nocfie obyyeHus aucuuMninHe
«MHopmaTrka» 1 oTpaxarwmux cBsa3b 6annos, NOyYEHHbIX B XO4Ee TECTUPOBAHUS KaX-
AbIM CTYOEHTOM, C ero nHamMBmayasnbHbIMU FIMYHOCTHBIMM (pakTopamMun, a UMEHHO: C pe-
3ynbTatamMmu NCUXosI0rM4eCcKoro TeCTUPOBAHNA CTYAEHTOB C onpeaeneHnemM Koaduunex-
Ta 1Q, pe3ynbTaTtammn EIMD Ha BbINYCKHbIX M BCTYNUTESbHbLIX 3K3aMeHax M C y4eTOM npo-
LleHTa noceLwaemMocT 3aHATUI NO AaHHOWN OUCLUMIVHE.

COOTBETCTBEHHO, YEM BbIlIE WHOMBUAYANbHbIE HAaBbIKA, TEM Bbille pe3ynbTaThbl
Ha3BaHHbIX TECTOB.
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Mpu 06paboTke pesynbLTaToB 3KCNEPUMEHTa NoMnyyYaeM ypaBHeHe perpeccum smaa:
_Q11 0, qlp_ —NB]:IXI_ _bl_
1 [0n Oy 0 Nopo | 1 bz
B=Q NBbIX -= —=
p p
_qs1 0, qsp_ _NBbIXp_ _bs_

3necb B — maTpuua koapduumneHToB perpeccum bi, Q — matpuua 6e3pasmepHbIX hakTo-
pOB Qjj, Nesix — MATpULA BbIXOAHbIX NapamMeTpoB muccregyemon cuctembl Negxi..

Lar BapbnpoBaHusa Kaxaoro gakropa nepecymTbiBaeM B COOTBETCTBUMM C KOG u-
LUMEHTOM M3MEHEHMUS KaxKgoro dpaktopa ki B NONOXMTENbHYIO M OTpUUATENbHY CTOPOHY
OT CepeavHbl MHTepBana Xo Mexay MakCMMarbHbIM Ximax 1 MUHUMAIbHbLIM Ximin 3HAYEHU-

amun. Torga war BapbupoBaHus A 0yaeT paBeH: Ai = Ximax — Xio.
Bbibrpas 13 3anonHeHHOM B NpoLiecce aKCnepMMeHTa MaTpuLbl MITaHMPOBAHMSA TEKyLLee
3Hau4eHue dakTopa (i, NoNy4yaeM TeKyLLlee 3Ha4YeHMe Lara BapbMpOBaHUst: Ait= Xit — Xio.
Mpn aTOM KO3PPUUNEHT n3MeHeHNs i-ro dpakTopa ki onpegenuTcsa crnegyrowmm ob-

pasom:k; = AAi, roe uHaekc TB 4 =
i
p

z N BbIXi

BENUYUHDbI, bO g L

, A€ p — ymcno cTpok B Matpuue Newx; bi =

p

Ximax — Xio U Ait= XiT — Xijo. O3HAa4YaeT TeKyllee 3Ha4YeHne

Y-, XiKiNBbIXI

AJ'IFOpVITM UMMUTAaUUOHHOIoO MoaesimposaHunAa no npeanoxXeHHomMmy mMetony I'IpI/IBe)J,éH

Ha pUCYHKe.

a)

Tonmelii GakTopHBIi
9KCHEPUMEHT

Jluneiinas
MOJIENb aJieKBaTHA?

v

HET

v
DKCIepUMEHT I10 MIaHy
BTOPOTO HOPs/IKA

OKCHepHMEHT
3aBepLICH

Monenb

0)

Tonmelii GakTopHBIit
9KCHEPUMEHT

Jluneitnas
MOJIeJb ajieKBaTHa?

v

vy "

HCT

JIBiwKkeHue K o0nactu
Y ONTHMyMa

DKCIepUMEHT I10 MIaHy
BTOPOTO HOpsi/IKA

Br16op onTUManbHbIX
YCIIOBHIT M MX TIPOBEpKa

Mopenb

ajnekBaTHa? ajiekBaTHa?
i J L
HET HET
Onpenenenue
4 Y ONTUMYMa

TloBbIlIeHHE CTENEHI
MOJTMHOMHUAITEHON MOJCITH

DKCEPUMEHT
3aBepIICH

TloBbIlIeHHE CTENIEHI

. Br160op onTHManbHBIX
HOJIMHOMMAIIBHON MOZIEIH

YCJIOBUIA M X IPOBEPKa

CmpykmypHas cxema anieopumma: a — C Yesibio MameMamu4ecKo20 onucaHus uccnedyemMoeo rnpoyecca;
6 — ¢ yenbto onmumusayuu uccredyemozo npouecca [3]
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Obpabomka maccuea UHHOPMaUUOHHbIX OaHHbIX

B Tabn. 2 npuBegéHa matpvua HEHOPMUPOBAHHOIO MaccMBa YMUCNOBbLIX JaHHbIX, Xa-
paKTepU3YOLWMX pe3ynbTaTthbl, ONUCbIBAOLLME COCTOAHNE CUCTEMbI OOyYeHUsT CTYAEHTOB |
Kypca gucuunnuHe «MHdopmaTnka» B BECEHHEM CeMecCTpe C YY4ETOM UX TeCTUPOBaHUS
Ha onpegeneHue koadduumeHTta 1Q (daktop X1), NpOBEAEHHOIO B 3TOM cemecTpe. dak-
TOp X2 N X3 — 3TO cyMMmapHbin 6ann EMS n npoueHT nocewéHHbIX 3aHATU No gucun-
nnHe B CeMeCTpe COOTBETCTBEHHO. Bcero B MCXOAHOM MaccuBe OaHHbIX Obiln npeg-
CTaBrieHbl NHAMBMAYaAlbHbIE NMMYHOCTHbIE (PAKTOPbI N pe3ynbTaTbl NPOMEXYTOYHOIO Te-
ctmpoBaHua ons 14 ctygeHtoB. OgHako, B COOTBETCTBUM C Teopuen MeToda MOAEeNupo-
BaHUSA, ONA TPEX PaKTOPOB AOCTAaTOMHO BOCbMW CTPOK B MaTpuLe MOMHOro (pakToOpHOro
aKkcnepumMmeHTa 4i = Ximax — Xio. B xoge pacdétos Ha NGBM no anroputmy, npuBegéHHOMY
Ha pucyHke noa 6ykBou a), n OTCEMBaHMA HaUMEHee 3HaYNMbIX YNCIOBbIX 3Ha4YeHW o 8
CTPOK B MaTpuLe Mo nriaHy NosiHOro gakTopHoro akcrnepumeHTa 2k Hamu GbINo Nony4YeHo
cnepyroulee ypaBHeHue perpeccun: Newx = 3,9 +0,1301 +0,5502 + 0,25q3, rae Q1,902,043 —
Oe3pasmMepHble 3Ha4YeHUs1 (PaKTOPOB X1, X2, X3 COOTBETCTBEHHO, BbIYUCIEHHbIE N0 POPMY-
1€ gi =XiT — Xio | XiT = Xio|

B Hawem cny4yae 6e3pasmepHble 3HAa4YEeHUS PaKTOPOB NMPUHUMAIOT 3HAYEHNSA KOIdD-
PULMEHTOB N3MeHeHUs dakTopoB K;[4].

[=]

Tabnuua 2
MaTpuua
Ne n/n X1 X2 X3 Newix Nerixpacy,
1 108 210 68 4,31 4,32
2 98 180 51 3,82 3,77
3 102 200 48 4,01 3,91
4 78 160 32 3,63 3,64
5 130 220 50 4,41 4,35
6 124 230 65 4,62 4,61
7 92 190 54 3,73 3,66
8 96 170 56 3,83 3,84
9 93 160 42 3,71 3,67
10 138 250 72 4,52 4,56
11 151 260 94 4,93 4,87
12 90 200 71 3,22 3,17
13 88 170 54 3,01 3,10
14 100 210 38 4,12 4,03

MaTpuua HEHOPMUMPOBAaHHbIX YXCIOBbIX AaHHbIX [5]. Ne n/n — HOMep CTyaeHTa; X1 — KO-
appumumeHT IQ CcTygeHTa; X2 — cyMMapHbI 6ann ctygeHta Ha EM3;xs — npoueHT noceLuén-
HbIX 3aHATUIN CTYOEHTOM B ceMecTpe Mo AvcumninHe; Newx— 6ann no pesynstatam TeCTUPO-
BaHWS, Nesixpacy— PACYETHOE 3HaAYEHMe Banna no nony4YeHHOMY YpaBHEHUIO PErpeccui.

YpaBHeHue qj =Xt — Xiol XiT — Xio| ObINO NPOBEPEHO Ha afeKBaTHOCTb MO F-KpUtepuio
duwepa [6]. na cpaBHeHus B Tabnvue npuBeaeHa rpada 3HavyeHun 6anna no pesynbrta-
TaM TECTUPOBAHUSA, PaCCYNTAHHOIO NO NOyYEeHHOMY ypaBHeHU0 perpeccun. OHO NO3BO-
nseT nporHo3mposaTtb 6ansn no pesynbTatam TECTUPOBaAHUA ANSA KaXOOro CTyAeHTa, ecrnu
M3BECTHbI ero napameTpbl X, AHanuW3 ypaBHeHUS (i =XiT — Xiol XiT — Xio| MOKa3blBaET, YTO
Hanbornbllee BNUSHME Ha pes3ynbTaT TeCTUPOBaAHWUA OKa3blBalOT pesynbTatbl EMD Ha
BCTYNUTENbHbIX 3K3amMeHax, KoadduumneHT BnmnsaHUs atoro daktopa bz coctasnset +0,55,

~4~
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NpuBnM3nTeNbLHO B 2 pasa MeHbLUE BNUSIHME nocewaeMocTu, bs= +0,25, n MeHbLle BCero
BNUsSHWe koadpdumumeHta AnseHka 1Q, bi= +0,13. C yBenuyeHnem Bcex TPEX PakToOpoB
pesynbTaTbl TECTUPOBAHUSA YNy4yLUIalOTCS.

C nomoupbto ypaBHeHust perpeccum Newx = 3.9 + 0,131 +0,5502 + 0,253 MOXHO no-
NyYnTb ypaBHEHWE NOrpeLlHoCT crnegytoLwlero smaa:
biXio
AXibo'

ANBBIX _

NBBIX

n 4. Axi .
i=1AlF' roe Ai =

B oaHHOM ypaBHeHuM BenuyuHa Aj HasblBaeTcsl KO3(ppUnMeHToOM BNNAHNSA (PaKTo-
pa Xi Ha BbIxogHoW napameTp Newx. ANA NONYy4EHHOro HaMu ypaBHEHUS perpeccun gi=xr —
xio| XiT — xio| YUCNEHHBbIN BN YpaBHEHNSA NOrPELUHOCTU UMeeT BUA:

X

ANBBIX A
=0.13 ”

1, 0-59AX2 +0,13 AX3

NBBIX 1 X2 x3 '

Mbl BUOMM, 4TO B pa3sMepHOM Buae BnvaHue koadpduumeHTta |IQ n nocelaemoctu

cTano oAMHaKoBbIM, a napamMeTpom, B OonblUen cTeneHn BNUSIOWNM Ha pe3yrnbTaThbl Te-

AN AX1 AX2
CTUPOBaHWS, ocTanuch peaynbtaThl EM3. Mo ypaBHeHMIO —— = 0.13 —— +0.59—— + 0,13

NBBIX

AX3
X3 MOXHO paccymTaTtb OTKITIOHEHUA ANBBIXOT CPpedHEero 3Ha4yeHusa npu U3BeCTHbIX OTKIIO-

HeHusax AXi dhakTopoB.

[aHHbIN MaTemMaTU4YecKun KOMMMEKC, MO HaweMy MHEHU, MOMOoraeT fyylle MoHU-
MaTb COCTOSIHME cucTeMbl 0ByveHuns cTyaeHToB | kypca gucumnnuHe «MHopmaTuka.

Bbieo0Obi

1. NpegnoxeHa maTeMatnyeckaa MoAenb AN NPOrHO3MPOBaHUSA pe3yribTaTUBHOCTU
oby4yeHns ctygeHToB aucuunnunHe «MHpopmaTuka» ¢ ucnonb3oBaHMEM MeToda U amnro-
puUTMa KOMMNbOTEPHON 06PabOTKN HEHOPMMPOBAHHBLIX MAaCCUBOB YNCMOBbIX AaHHbIX.

2. MNMonyyeHHas maTemaTnyeckaa Mofesib nokasarna, Yto pesynbTaTbhl NCUXorornye-
CKOro TECTMpPOBaHUS Ha onpeneneHve koadduuneHta AnseHka IQ v nocelaeMocTb 3a-
HATUN B 3HAYUTENBHO MEHbLLEN CTEMEHN BIIUSIOT HA YCNEBAaeMOCTb CTYAEHTOB MO AuCuUK-
nnuHe «MHdopmaTukay, 4em pesynbTaThl EIO.

3. IMuTaunoHHoe MoaenupoBaHMe pasfivyHbIX CUCTEM C NOMOLLIbIO NPEeanoXeHHOro
MeTo[a NO3BONSAET COKPaTUTb BPEMEHHbIE U MaTepuarnbHble pecypcbl, 3aTpavyvBaeMble
Ha npoBefeHWe nccnegoBaHUN.
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