MatematuyHe Ta KOMI'I'K)TepHe MozentoBaHHA

tems are connected using both direct and inverse relations. This gave the
model the property of reversibility, that is, any subsystem can be both an
object of external influence and a source of data on the change of parame-
ters in time for the corresponding section of the modelled object. Another
positive feature of the model is that at the level of subsystems that repro-
duce the dynamics of spatial areas of a distributed object, you can set dif-
ferent physical parameters. Then such a model can be used in the case
when a non-uniform object is modelled in which physical parameters differ
in different areas (for example, a long shaft with areas of different diame-
ters or made of different materials). Since the physical parameters of the
simulated object are present in an explicit form in the subsystems of the
structural computer model, this makes it possible to specify non-linear de-
pendencies between them. The paper describes the results of the computa-
tional experiments performed for the cases of linear and nonlinear objects
with distributed parameters. The experiments confirmed the effectiveness
of the proposed approach to the construction and computer implementation
of models of nonlinear objects with distributed parameters.

Key words: computer model, object with distributed parameters, non-
linear object.
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OLIEHKA 3HAYUMOCTU NPU3HAKOB HA OCHOBE
HEWPOHHbLIX CETEN B 3A0AYAX AHAJIU3A
KAYECTBA AJUCTAHLUMOHHOIO OBYYEHUA

WndopmaTtrzamms coBpeMEHHOTO 00pa30BaHUs CIIOCOOCTBYET
CO3JJaHUIO HOBBIX METOMOB Pa3pabOTKH y4eOHBIX KypCOB, UTO Cy-
IIECTBEHHO CHIKAET Ka4ecTBO OOydeHHs CTyAeHTOB. B HacTos-
el paboTe NPe;IokKEH METOJ OLECHKH 3HAYMMOCTH HPH3HAKOB
Ipyu aHaJIU3€ Kadye€CTBa BHECAPCHHUA AUCTAaHLIHOHHOI'O 06yqu1/m B
BBICIINE YYEeOHBIC 3aBE/ICHUS C IPUMEHEHNEM HeHPOHHOH ceTu.

[IpencraBien alropuTM MPOBEAEHHS HCCICIOBAHUS 3HAYNMO-
CTH NIPU3HAKOB, COCTOSIINN U3 TPEX JTANOB: MOATOTOBKA JAHHBIX,
HEWpoceTeBOe MOJEIMPOBAHHE M aHANM3 M WHTEPIpETanus pe-
3yJIbTaTOB UCCIIEI0BAHMSI.

IMoaroToBka JaHHBIX — CaMblil TPyIOEMKHil mpouecc, Tpedy-
IOIMHA MaKCHMAaJIbHOTO COCPEJOTOUEHHUSI CO CTOPOHBI aHAIUTHKA.
B kauectBe 0Oyuaromieii BEIOOPKH HCIIOIBb30BAaHBI PealbHBIC JaH-
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Hble OOYYeHHS CTYAEHTOB YHHBEPCHTETA W3 CHUCTEMBI JUCTaHIH-
onHoro o0yuenust Moodle. JlanHas cucTeMa aKTHBHO HCIIONB3YeT-
csl B KaueCTBE MHCTPYMEHTa BeieHUs yueOHoro mponecca B Oxec-
CKOM HallMOHATBHOM MOTUTEXHUUECKOM YHUBEPCHUTETE.

HeiipoceTeBoe MoaenupoBaHue 3aKI04aeTCsl B UCCIEI0BaHUU
MHGOPMATUBHOCTH MPU3HAKOB IOCNe 00y4YeHHs HEHPOHHOH CceTH.
B kauecTBe BXOIOB HEHPOHOB HCIOJB30BAINCH JaHHBIC 00 ycrie-
BAaeMOCTH CTYJICHTOB KypCOB, B KQUeCTBE BBIXOIOB — HX Pe3yJIb-
THPYIOIIAst OLIEHKA 33 KypC.

HH}OopMaTHBHOCTE KaXKIOTO INPHU3HAKA ONpENeNseTcs C I0-
MOIIBI0 MaTPHIBI BECOB, KOTOPask (JOPMHUPYETCS TMOCie O0ydeHHUS
HENUpOHHOM ceTH. binaromaps MaTpuile BECOB MOYKHO ONPEACIUTD,
KaKoi M3 MPU3HAKOB Hanbojee HHGOpMATUBEH, T.¢. HanboIee 3Ha-
YUM U1 UCCIICAOBAHUA. 3HaueHust MaTpulbl BECOB BU3YaAJIU3UPO-
BaHbI C OMOIIBIO TPaMKOB U T'HCTOTPAMM M JTAIOT BO3MOXKHOCTh
NPOAHAIU3UPOBATh PE3yJIbTAThl MCCIEIOBAHUS M HArJISIHO HOA-
TBEPAUTH 3HAYUMOCTH NIPU3HAKOB.

Takum o6pa3oMm, pelreHa 3a7ada ONEeHKH 3HAYUMOCTH TIPH3Ha-
KOB IIPY aHAIM3€ JaHHBIX 00y4YEHHs CTyJICHTOB B CUCTEME AUCTaH-
uroHHoro odyuenuns Moodle. OnpesesnieHbl UccienyeMble Mpu3Ha-
ku. CoopmupoBana MmaTpuna BecoB Ipu3HaKoB. OOOCHOBaHO
IPEAIOIOKEHHE O TOM, YTO 3HAU€HHs BECOB INPH3HAKOB XapakKTe-
PH3YIOT YPOBEHb 3HAUMMOCTH KaXKIOT'O HCCIIEAYyEeMOro IpH3HAKa.
Brinenensr Hanbonee 3HaYMMBbIE NMPU3HAKH, KOTOPHIE BIMSIOT HA
Ka4eCTBO BHEAPEHHS AUCTAHIOHHOTO 00yJIeHHsI.

KuioueBble ¢JI0Ba: MHOCOCNOUHASL HEUPOHHASL Cemb, MHODICE-
CMB0 NPUSHAKOG, UHPOPMAMUBHOCb, OUCAHYUOHHOE 00YUeHUe.

Bgenenne. B ycnoBmsax mHMOpMaTH3aINA COBPEMEHHOTO 00Pa30BaHMs
TOSIBJISIETCST HEOOXOJUMOCTh CO3JaHMsI HAITyqIlINX YCIIOBUH BHEIPEHUS MH-
(hopMaIMOHHBIX ¥ TENEKOMMYHHUKAIIMOHHBIX TEXHOJOTHH B 00pa3oBaTellh-
HBIH TIporiecc y4eOHOTO 3aBeIeHHs. JTO B CBOIO OUEPE/Ib CIIOCOOCTBYET aKTy-
ATM3alIH BHEIPSHUS PA3IUYHBIX JUAAKTHICCKIX METOOB, IPUMEHIECMEIX B
pa3paboTKe U MPOESKTUPOBAHUU CUCTEM YIIPABJICHHUS 00yYEHHEM, CIIOCOOHBIX
o0ecnevYnTh MPOAYKTUBHOE TEUCHUE YIeOHOTO TIpoIiecca.

OmHAaKO HEBO3MOXKHO O0CCIICUHMTh MPOAYKTUBHOE BEACHHE YueOHOTO
Tporiecca, MCHOIB3Ys MPOTPECCHBHBIC METOMBI M TEXHOJIIOTHH OOYUYCHUS, HE
OTCJIeXKUBAs TIPU 3TOM Tporpecc pazButus oOyuenus. [loaTomy, akTyaabHON
SIBJISICTCS 3a7]a4a BBIIENCHUsI ()aKTOPOB (TIPH3HAKOR), BIMSIONINX HA KAYECTBO
JUCTaHIIMOHHOTO 00yYeHMs1, BHEAPSIEMOT0 B yUeOHBIN ITPOLIECC 3aBEICHUSL.

B Hacrosiiee BpeMs TP pEIICHUH 3a7ad aHan3a KauecTBa CHUCTEMBI
JucTanioHHoro o0y4enust (J10) BoIoHSAETCS UMb MPOIIEAypa HapalyBa-
HUSI KOJIMYECTBA MPU3HAKOB C alPUOPHON YCTAaHOBKOM BECOB MPU3HAKOB [1].

KauecTBeHHBIH COCTaB MPU3HAKOB M MX COYETAHHH B PAacCMOTpPEHHE,
Kak IMpaBmio, He Oepercs. B To ke Bpems, oOnmamast onepaTuBHOM MH(pOpMa-
IFell 0 3HAYMMOCTH MPHU3HAKOB B Tporiecce ucnonb3oBanusd 1O MOXHO cy-
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IIIECTBEHHO YCOBEPIIICHCTBOBATh JaHHBIA MeToa oOydueHus. B Hedopmas-
HBIX ITOCTAHOBKAX 33/1a4H OIpeNieNIcHNe HHPOPMATHBHBIX MPU3HAKOB CTABHUT
LEJTBIO OTPE/IeIEHNE TOT0, HACKOJIBKO XOPOIIH HCTIoNb3yeMble MeToIpl J1O.

Ienpro HacTosIIEH PabOTHI ABJISETCS MOBBIIICHUE KauecTBa JUCTaH-
IIHOHHOTO O0YYEHHUS ¢ TIOMOIIBIO BBIACICHUS MPU3HAKOB, XapaKTePH3YIO-
IIMX YPOBSHb €r0 BHEIPEHHUS B YUSOHBIH MPOIECC 3aBECHUS.

3agaueil paboTHI sBIsieTCsl pa3paboTka MeTo/a OLEHKH 3HAYHMOCTH
MPHU3HAKOB C UCTIOJIb30BaHUEeM HeliporHoit cetu (HC).

O030p auTepaTypsbl. Metoas! onenku kadecta JJO memsrcs Ha cra-
TAYCCKHUEC U BHYTPCHHHC. CTaTI/I‘ICCKI/IC METO/IbI OCHOBaHbl Ha M3YUYCHUU,
CONOCTaBJICHUH, CPABHEHHH MOJTYUEHHBIX IIM(POBBIX JaHHBIX MEXKIY COOO0M
W ¢ 00pa3iom, UX 000OIIEHHS, HCTOJIKOBAHNUS U (POPMHUPOBAHHS HAYYHBIX
Y TPaKTUYECKUX BBIBOJOB [2, c. 494]. JlocToMHCTBa Takoro mojaxoja 3a-
KITFOUAIOTCS B MOJYYCHHH PEaTbHON OLCHKH HCClienyeMor curyarun. He-
JIOCTaTKaMH TaKOTO MOAXOJa SBISIFOTCS HH3Kas CKOPOCTh 00pabOTKHU JaH-
HBIX ¥ OTHOCHTEIFHO BHICOKHH YPOBEHBb MOTPEITHOCTH. BHYTpeHHNE METO-
JTBI UCTIONB3YIOT HICH0 aHAN3a MMOMYYaeMbIX ITU(POBBIX NAaHHBIX, UCIIONb-
3ysl BCTPOCHHBIC (VUTH JIOTIONHHUTEIBHBIC) HHCTPYMEHTHI CHCTeMbl. Harpu-
Mep, cucreMa mauctanimonHoro o0y4denus (CO) Moodle nveer BCTpoeH-
HBI MHCTPYMEHT aHAJM3a Pe3y/IbTaTOB TECTHPOBAHUS CTYIEHTOB ITUCTaH-
IUOHHBIX KypcoB [3]. JlocTOMHCTBaMH TaKWX METOJOB SIBIISIETCSI BBICOKAs
CKOPOCTh 00pabOTKH MOJTy4aeMbIX JaHHBIX, BO3MOXKHOCTh BU3yaln3allii U
aHanM3a pe3ysbTaroB. HemocTaTkoM SIBISIOTCS OTCYTCTBHE MOAPOOHOTrO
aHajM3a — M0 YKEJAHUIO MPEoIaBaTelisi UIMECTCS BO3MOKHOCTh BHEAPHUTH
JIVIITH KPaTKUE CBEICHUS 110 KAXKIOMY U3 HCCIICTYEMBIX ITyHKTOB.

Panee perienue 3a1a4u ONEHKH 3HAYMMOCTH TPU3HAKOB, XapaKTEePH-
3YIOMIMX YpoBeHb BHeApeHus JIO B y4eOHBIH mpoliecc, MPOU3BOIUIOCH C
MOMOIIBI0 HMHCTPYMEHTAa KOTHHTHBHOTO MOJEIHPOBAHUS, WMEIOIINM
Ha3BaHWE KOTHUTUBHBIX KapT [4]. B maHHO# paboTe mpemmokeH MeTon
OIIEHKH 3HAYHMOCTH 3TUX MPU3HAKOB ¢ momotnksio HC.

OcnoBuasi 4yacTb. CojepkarenbHas IOCTaHOBKA 3aJayd OLEHKU
3HAYUMOCTH TPHU3HAKOB 3aKIIOYAETCSI B HEOOXOJIMMOCTH BBIAEIECHUS Ta-
KX M3MEpSEMBbIX IPH3HAKOB, KOTOPbIE B HaWOOJNBIIEH CTENCHN BIIHSIOT
Ha KadecTBO obOpazoBanus cpeacrtsamu J1O. Takum obpazom, HeoOXoanMO
OIIpE/ICNTUTh MPU3HAKK M MX COYETaHHWsS C HAHOOJBIIMMH BecaMH. Bec
K)XIOT0 MpU3HAKa XapaKTepH3yeT YPOBEHb €ro 3HAYNMOCTH TIPH OLICHKE
KadecTBa 00pa3OBaHMUS.

Habop npu3HakoB, paccMaTpuBaeMbIX B KadecTBE OOydJalomIel BBI-
OOpKH, MOYKHO Pa3AeNUTh Ha HECKOJIBKO KaTerOpHid:

1. Tpn3Haky, HEMOCPEACTBEHHO CBSI3aHHBIC C IMCTAHIIMOHHBIM KypCOM.

2. IlpusHakwy, cBsI3aHHBIE C 00OYYEHHEM CTYAEHTA Ha Kypce.

3. IlpusHaky, XapakTepU3yIOIINe BpeMsl, IPOBEICHHOE CTYJCHTOM B Ka-
YEeCTBE aBTOPU30BAHHOTO MOIH30BATEIS.
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B o0mem ciydae, anropuT™ BBIIEICHNS 3HAYUMbIX IPU3HAKOB Kaue-
CTBa JIUCTAHIIMOHHOTO OOYUYEHHMSI COCTOUT M3 CIIEITYIONIUX 3TAroB (puc. 1).

1. TloaroroBka JaHHBIX.
2. HetipocereBoe MoIeIHpPOBaHHE.
3. AHanu3 U MHTepIpeTanys pe3yabTaToB MOAEIUPOBAHUS.

[lepBbIit STanm pemeHns 3aJadll OLEHKH 3HAYMMOCTH IPU3HAKOB —
MOATOTOBKA TaHHBIX.

B coBpeMeHHBIX YCNIOBHMSX, KOTJa MPUXOAUTHCS paboTaTh ¢ 00Jb-
IIMMH MacCHBAaMH pPEabHBIX JAHHBIX, OATOTOBKA JAHHBIX CTAHOBUTHCS
CaMOCTOSITEIbHOM 3a/mayed, KOTOpOW OTBOAMTCS 3HAUMTENbHAs YacTb
BpeMeHH U pecypcoB. OOBIMHO Ha IPaKTHKE MaJIOE BPEMsI yAEIseTCs MOo-
TOTOBKE JIaHHBIX, B TO BpeMs Kak MMEHHO ITOT JTaIl SIBJISIETCS] BYKHBIM U
KPUTHUYHBIM IIaroM B HEHPOCETEBOM MOIEIUPOBAaHUU. OT TOTO HACKOJIBKO
XOPOILIO MMOJTrOTOBIICHBI ITaHHBIE, MOXKET 3aBUCETh Pe3yJIbTaT HCIIOIb30Ba-
HHS HEHPOHHOM CeTH.

Orar MoJAroToBKH JTAaHHBIX BKIIIOYAET TaKue 00s3aTeNIbHbIC IeHCTBHS
Kak cOop maHHBIX (miar 1), HopMHUpOBaHWE JaHHEIX (mar 2) u (opMHpOBa-
HHUe 00yJaroniel ¥ SK3aMeHAIIMOHHOHN BRIOOPOK (1miar 3).

OOyuaronyie BHIOOPKM MHOXKECTBA CIy4ailHBIM oOpa3oM (opMupy-
10T TpH NOAMHOXecTBa: oOy4aromiee MmHokecTBO (Train Set), cocraBnser
70% ot oOydaromeli BEIOOpKH; KOHTponbsHOe MHOXecTBO (Validation Set)
cocrarisger 15% ot oOyuaromieii BbIOOpKH; TecToBOoe MHOKecTBO (Test
Set) cocraBisier 15% oT oOydaromiei BEIOOpKH [5].

Bri6op HC (war 4) Tarxoke sBIseTCsS 3HAYHMBIM 3TAalloOM B Helpoce-
TEBOM MOZEIMPOBaHMH, TaK Kak OT Toro, kakoi turm HC Oyzner BeIOpaH, B
MEPBYIO ouepenb OyAeT 3aBUCETh, HACKOIBKO IIOJyYCHHBIE PE3YJIbTATHI
OynyT nmpuOIMKEeHBI K peanbHocTH, T.e. BbIOop HC B mepByro ouepens
XapaKTEepU3yeTCsl YPOBHEM TOYHOCTH 0OydeHus. [l Hambosee TOYHOTO
pelieHns] Ha IOJYYEHHBIX JaHHBIX TECTHPOBAINCH HECKOJBKO THIIOB
HEHpPOHHBIX ceTell (omHOCHONHAs W MHorocionHas; Ha 10, 20, 40,
60 HelipoHax). B pe3ynbpTare 3KCIEPUMEHTOB JUTS PEIICHUS TOCTABICHHON
3amaun OblIa BRIOpaHa ABYCIOiHAA HelipoHHAasA ceTh Ha 20 HEHpPOHOB, TaK
KaK pe3yJbTaT ee 00ydeHus MoKa3aja HauIy Yyl TOYHOCTb.

Bribpannas HC oOyugaercs (mmar 5), a mocie — moOABEpraeTcs mpo-
nenype sk3amena. Ooyuenne HC — ato mporece, B KOTOpOM HapaMeTpsl
HC nactpauBaroTcsi IOCPEICTBOM MOJEINUPOBAHUS CPEbI, B KOTOPYIO 3Ta
ceTh BcTpoeHa. B HacTosmed pabore ObIT UCTIONB30BaH alrOPUTM 00yde-
Hust HC ¢ yunTeneM, Tak Kak MMEHHO 3TOT alTOPUTM JaeT BO3MOKHOCTB
(dhopMHpOBaTh 1LIeNEBOW BEKTOP — BEKTOP BBIXOAHBIX MapaMeTpoB — C
KOTOPBIM cpaBHHBaeTcsa pabota HeripoHoB HC. Kaxnerii oOpasers meneso-
rO BEKTOpa MOAAETCsl Ha BXOJbI CETH, 3aTEM MPOXOIUT 00pabOTKy BHYTPH
cTpykTypsl HC, BBIUMCIISCTCS BBIXOJHOM CHUTHA CETH, KOTOPBIH CpaBHH-
BAeTCsl C COOTBETCTBYIOIIMM 3HAYE€HHEM IIEJICBOTO BEKTOPA, MPEICTABIA-
fom1ero co0oi TpeOyeMbli BBIXO/ CETH.
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¥ I
1
([) CHOP JIAHHBIX
2 STAM 1
HOPMKPOBAHVE JAHHBIX NOArOTOBKA
l OAHHDBIX
3 )®OPMMPOBAHHE OBYYAIOLLEA M
\ 3KIAMEHALLMOHH OF BbIEOPKK
V4
4 BLIEOP | MOGMOWHALIMA
HERPOHHOM CETH
l 3TAN 2
(? OBYYEHWE HERPOHHON CETH HEMPOCETEBOE
MOOENHWPOBAHHE
(? 3K3AMEH HEAPOHHOR CETK
1 </
.'/ 3K3AMEH HE 3K3AMEH
NPOA/EH NPOAIEH
PESYNBTAT IK3AMEHA
3TAN 3
7 ) BUSYANM3ALHA NONYYEHHBIX CEEUD RN LSS
AHHBIX MOJEANPOBAHHA
8 ) BbILENEHWE MHOOPMATHBHBIX
NPM3IHAKOB

o /

Puc. 1. Aneopumm oyenxu sHavumocmu npusHaxos kavecmea /[0
€ NOMOWbIO HEUPOHHOL cemu

Oo0yuupmuchk, HC mpoxoauT mporeaypy 3k3amena (mar 6). Ilox sk-
3aMEHOM MOHUMAETCSI OMNpPEAETICHUE YPOBHS TOUYHOCTH BBINOJHSAEMBIX BbI-
YUCIIEHUH U (opMUpPOBaHKE MATPHIIBI BECOB KaXKIOTO MMPU3HAKA, T.€., Ope-
nenenue ero uHopMatuBHOCTH. B naHHO#N paboTe 0OydeHHe TMPOBOIUTCS
Ha JJAHHBIX, KOTOpbIe HEe OBUTH 33AeHCTBOBAHEI B mporiecce o0yuenus HC.

B pesynbrate ooyuenus HC dopmupyercs matpuria BecoB W. UH-
(OpPMaTHBHOCTH Ka)K/IOTO MPU3HAKA OTPE/ENsIeTCs] Ha OCHOBE MaTpulbl W
10 BBIPAXKEHUIO:
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n
=13 (ki) M)

Wik=1
rae w— c(hopMHUpOBaHHAsT MaTpHlia BecOB MHOXecTBa mprHakoB HC, i —
TIOPSLIKOBBII HOMEP MPHU3HAKA, 71 — KOJIMYECTBO HEMPOHOB B niepeoM cioe HC.

Ecnu B pesynbTtare 00yueHuss HC HeoOXomumast TOYHOCTh HE JTOCTH-
raercs, npousBoauTcst MoaepHuzanus HC (mar 4): BeIOupaercst HHOH aj-
roputM obyuenus, ctpykrypa HC win npyroit tun HC.

OmnpenennB WHPOPMATHBHOCTH MPEICTABICHHBIX B MOATOTOBICHHOM
BBIOOPKE JTAaHHBIX, C TIOMOIIBIO HHCTPYMEHTOB BU3YyaIM3aIMy (1Iar 7) MOX-
HO BBIJIEINTH Hanbonee MHPOPMaTUBHBIE NIPU3HAKK (1Iar ), XapakTepusy-
IOIHE YPOBEHb 3HaYNMOCTH npuMeHeHus1 /1O B y4eOHBIX 3aBEICHUSX.

IIpennoskeHHast TEXHOJIOTHUS OLEHKH 3HAYMMOCTH MPHU3HAKOB B 3a7a-
Yyax aHaJn3a KauecTBa AWCTAHIIMOHHOTO 00y4eHHs anpoOHpOBaHa Ha JaH-
HbIX neiictByromeit CJ1O.

B kauecTBe MCTOYHMKA MPEACTABIAEMbIX MPU3HAKOB HCIIOIb30BaHA
6a3a gmanubix CJIO Moodle Omecckoro HallMOHATLHOTO TOJUTEXHUYECKO-
ro yausepcuteta (URL: http://dl.it-school.com.ua).

Habop mpu3HaKkoB, HCMONB3yeMBIX B HCCIEIOBAaHHWHM, pa3JelieH Ha
TPY KaTE€rOpHH:

1) KonMYeCTBEHHBIE MPU3HAKU: KOJIMYECTBO TECTOB, KOIMYECTBO HIIEK-
TPOHHBIX MaTEPHAJIOB, KOJTMYECTBO OLIEHUBAEMBIX 3aJJaHUIl;

2) omeHHMBaeMBIC TPW3HAKW: OIEHKA CTyIEHTa 3a TeCT, 3a OTACIBbHYIO
MOTBITKY TECTa, OLIEHKA 32 OLIEHUBAEMOE Ha Kypce 3aJlaHuE;

3) BpeMecHHBIC TIPU3HAKK: BpeMsI Hadala TECTHPOBAHUS KaXKIOTO CTYICH-
Ta, BpeMmsl, MOTpaueHHOE CTYJCHTOM Ha MPOXOKJIEHUE TeCTa.

JInst Kax10# KaTeropuyu MMeeTcs BO3MOKHOCTh IKCIOpTa MpHU3HA-
KOB HermocpeAcTBeHHO u3 0a3pl manHbX CJ1O, mcnombs3yemoi B y4ed-
HOM 3aBE/ICHUU.

C pemeHneMm 3a/1ad, OPEAIIECTBYIOMNX ONPEACICHUI0 HH()OPMATHB-
HBIX TIPU3HAKOB, CBSI3aHBI BOIPOCHI YIPOLICHUS PEAM3yeMON CUCTEMBI U
TIOBBIMICHNUS KaYeCTBa €€ paboThl M OBICTPOICHCTBHA.

Kaxk 0p110 ckazano panee, pabore ¢ HC mpeamecTByeT moaroToBka
JAHHBIX, KOTOpas B OOJBIIMHCTBE CIyYaeB BBIIOJHAETCS B PYYHOM pe-
xuMe. s onpeseneHus NpU3HAKOB MCIOIb30BAIACh BO3MOXKHOCTH JKC-
MOpTa JAaHHBIX OOYYEHHs CTYIAEHTOB Ha IHCTAHIMOHHBIX Kypcax Hero-
cpeactBerHo n3 CIIO Moodle. C moMoIIpi0 3KCIIOPTa MOYKHO TOJIYYHTh
peanbHBIE JaHHBIE O CIIeTYIONINX MPU3HaKax:

1. KommdgecTBO TEOpETHUSCKUX MATEPHAJIOB, IIPEACTABICHHBIX HA KypCe.

2. KommuecTtBo TecToB, Oiaromapsi KOTOPBIM MOXXHO TOJYYHTH JaHHBIE
00 ycrieBaeMOCTH CTyAEHTa Ha Kypce.

3. KonmdecTBO MpaKTHYECKHX 3aJaHU, KOTOPHIE JAlOT BO3MOXKHOCTh
OIICHUTH CaMOCTOSTEIBHOCTh CTYJICHTa ¥ TOTOBHOCTH €T0 K BBINOJTHE-
HUIO TIOCTABJICHHBIX 3a7a4.
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4. WrtoroBas oIeHKA CTy/AEHTa 3a KOKABIH U3 MPEICTaBICHHBIX Ha Kypce
TECTOB.

5. OrueHka CTyJeHTa 3a KaxJ10e IPaKTHYECKOe 3aJaHue, IpeCcTaBIeHHOe
Ha Kypce.

6. OreHka 3a KaXIyI0 TOMBITKY CTYICHTa IPOWTH TecTUpoBaHHE (OT
TpexX A0 ISITH TONBITOK 33 TECT, KaKAas M3 KOTOPBIX CUUTAETCS OT-
JETBHBIM IPU3HAKOM).

Bcero uccnenopanocs 16 npu3HaKoB, COOTBETCTBEHHO BHIIIE MTPUBE-
JICHHOMY cIicKy. [locie skcnopra JaHHEIX O CTyAEHTax copMupoBaHa
CBOJHAs TabIHILA JAHHBIX KaXKJOTO CTYACHTA 0 KaKAOMY MPU3HAKY.

BwMmecre ¢ BXOAHBIMH JIaHHBIMH, XapaKTepU3YIOIIMMH O0yUeHHE CTY-
JICHTOB Ha AWMCTAHIIMOHHOM Kypce, c(hOpMHpOBaH LENEBOH BEKTOP BBI-
XOITHBIX 3HaUCHHWH (TIOKa3aHus y4urens). LleneBoll BEeKTOp IpeAcTaBiIsieT
co00it cyMMapHOe 3HaUeHHE BCEX OLIEHOK CTYJIeHTa Ha Kypce.
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MHOMECTEO NPHAHAKOE

a) 0)
Puc. 2. Pezynomam mooenuposanuss HC: a — suzyanuzayus HC,
60— OuaepaMMd OYEHKU 3HAYUMOCMU NPUSHAKO6

Buzyanu3zanust Hoy4eHHBIX pe3y/IbTaToB IIPEICTaBlIeHa Ha puUC.2, a, Te
TIOKa3aHbl CBS3U HCCIIEyeMbIX NPU3HAKOB M 00ydaromxcs: HeiipoHos. Oni-
HaKO OlICHKA 3HAaYMMOCTH MPH3HAKOB OJ1aroapsi TaKOW BU3yaIM3alliy CTaHO-
BUTCS MpoOJIeMaTHyHOH. VIMEHHO MO3TOMY aHaiIM3 pe3yJIbTaToB Yallle BCEro
MIPOBOAIMTCS C IOMOLIBIO JirarpaMM (prc.2, 6), 6iarogapst KOTOPbIM OTYETIIH-
BO HaOJIO1aeTCs yPOBEHB 3HAYNMOCTH K)KI0TO U3 TIPU3HAKOB.

BoiBoabl. [IpemioxkeH METOZ OILIEHKH YPOBHSI 3HAYMMOCTH ITPHU3HA-
KOB MNpPHU aHajHM3e KayecTBa AMCTAHIIMOHHOTO OOYUYEeHHsI C NMPUMEHEHHEM
JIByXCJIOMHOM HellpoHHON ceTu. bnarogaps pe3ynpraraM MOAEITHUPOBAHUS
HEWPOHHOM CeTH Ha OCHOBAaHWH JAHHBIX, MOJYYEHHBIX ITyTEM IKCIIOPTa U3
CHCTEMBI AUCTaHIIMOHHOTO 00yueHust Moodle, Obi onpeneneHsl Hanbo-
nee WHOOPMATHBHEIC MPU3HAKH (MMEIOMIME HAMOONBINNN BEC): KOIHYE-
CTBO BOIIPOCOB B TecTe (HanOOIbINasi 3HAYMMOCTE ), KOJIMYECTBO ITOTBITOK
MIPOXOX/ICHUS CTYJICHTOM TECTa, OLIEHKA 3a MEPBYIO MOMBITKY TECTa KOJH-
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YEeCTBO MPAKTHUCCKUX 3a/1ad. DTH MPHU3HAKH SIBIIIOTCS Hanbojee Xapak-
TCPHBIMH JII ONPECACICHUA BJIIUAHUA HCIOJIB30BAHUA AUCTAHIIMOHHOI'O
o0yueHwus Ha nporecc o0yueHus B BY 3e.
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EVALUATION OF THE FEATURES SIGNIFICANCE BASED
ON NEURAL NETWORKS IN TASKS OF THE ANALYSIS
OF THE DISTANCE LEARNING QUALITY

Informatization of modern education contributes to the creation of new
methods for the development of educational courses, which significantly
reduces the quality of students' education. In this paper, a method for as-
sessing the significance of features when analyzing the quality of the intro-
duction of distance learning in higher education institutions using a neural
network is proposed.

An algorithm for carrying out a study of significance of features is pre-
sented, consisting of three stages: data preparation, neural network model-
ing and analysis and interpretation of the results of the study.

As a training sample, the real data of the university students' training
from the Moodle distance learning system was used. This system is active-
ly used as a tool for conducting the educational process at the Odessa Na-
tional Polytechnic University.

Neural network modeling consists in investigating the informative
character of the traits after training the neural network. The inputs of neu-
rons were data on the progress of students in the courses, as outputs —
their resulting estimate for the course.

The values of the matrix of the weights are visualized with the help of
graphs and histograms and enable us to analyze the results of the study and
clearly confirm the significance of the signs.
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Thus, the task of assessing the significance of characteristics in the
analysis of student learning data in the Moodle distance learning system
was solved. The assumption that the weights of the features characterize
the level of significance of each investigated feature is substantiated. The
most significant features that affect the quality of the introduction of dis-
tance learning are highlighted.

Key words: multi-layer neural network, many features, informative,
distance learning.
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BUILDING USER INTERFACE AND DOMAIN MODELS
BASED ON THE USERS’ COGNITIVE CHARACTERISTICS
AND WORK PROCESS SPECIFICS

The principles of construction and management of the automated
systems’ Ul (responsible for a form of presenting information to the
user) and domain (responsible for a structure of presenting information
to the user) models are considered as components of the complex of
means for managing user’s informational interaction with the automat-
ed system management means, adapting this interaction to the user’s
individual characteristics and work process specifics.

Key words: informational interaction, adaptation, domain
model, user’s cognitive characteristics.

Introduction. User interaction with information in the automated
system is conducted through system generating an information flow [1—
3] that the user perceives and processes (fig. 1).

Environment 'managing decisions Perceiving and
/ ! processing of
(system) information flow—— iHn

A A 4

User

Knowledge
in LTM

Fig. 1. User-system informational interaction scheme
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