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AHHOTaIHUA

B crarbe oOmMCHIBaOTCA TPUHIMIEI MPOEKTHPOBAHUS OOy4Yaromel SKCIEPTHOW CHCTEMHEI,
BBIJICJICHBI TUIIBI 3HAHWH HEOOXOAUMBIX JUIS IOCTPOCHUS SKCIIEPTHBIX CUCTEM 00pa30BaTEIILHOTO
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Abstract

The article contains a description of the design principles of the training expert system. In the
article, the types of knowledge that are necessary for building expert systems for educational
purposes are highlighted, and the example "Choosing a bank to obtain a loan" is implemented.
Keywords: intelligent learning system, expert systems.

B coBpemenHOM Mupe 00pa3oBaTENbHBIX YCIYT HMH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIE WHTEIUICKTYalIbHbIE
obyugatomnue cucrtemsl (MOC) 3aammatot munupytompe no3utw [1]. UOC umerot 60mbIIoi MoTeHIMa 1 BEICOKHE
NEePCHEKTUBbl PA3BUTHS M BHEAPEHHs JOCTIKEHUH B 00pa30BaTENbHBIM MPOLECC C LENbI0 €ro rio0albHON
MOJIEPHHM3AIlMA M TIepexojla Ha Ka4deCTBEHHO HOBBIM YPOBEHb OOYyYeHHS IS [OCTHKEHHS MaKCHMAaJbHO
3¢ deKTUBHOTO pe3ynbTarta B qaHHOW obnactu [2]. Benymeit ¢pynkiuein MOC snsiercs nepenada uHGopMarmn
o0yyaeMoMy, KOTOpast 00eCIIeYUT ONTUMATILHOE TOCTH)KEHHE [TOCTaBICHHOH e 00y4yeHus, co3jaB KOM(pOPTHbIE
yCIIoBHs 1151 00y4daemoro [1].

JocTmwkennss coBpeMeHHbIX wuH(popMannoHHbsix TexHojoruid (MT) B oOpazoBarenbHO cdepe 1m0
HanpasyieHH0 moarotoBku 09.03.02 MHdpopMamoHHble CUCTEMBI U TEXHOJIOTHH 10 ipoduito «HpopmManroHHbie
cUCTEeMBbl B (DMHAHCOBBIX PBIHKAX» JAIOT BO3MOXHOCTb Ha HOBOM YPOBHE YIIIyOUTHbCA B H3y4YCHHE IUCLMIUIMH
y4eOHOTO IJIaHa SKOHOMHYECKOTO HAIPABIICHHUS ITyTEM peaIn3alliy pa3padoTKH 00yJaloNINX YKCIIEPTHBIX CHCTEM
JUTSL IPAKTUYECKOTO OCBOCHUS TPEOYEMBIX KOMITETEHIIUH.
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OOyuarommasi KCIepTHAsl CHUCTEMa BH3YAJIN3UPYET H3ydaeMble OOBEKTHI, IPOLECCHI, SBICHUS, a TAKKe HX
MOJENU, MpeACTaBIsieMble B JUHAMHUKE, Pa3sBUTUH C OJHOBPEMEHHBIM COXPAaHEHHEM BO3MOKHOCTH
MHTEPAKTUBHOTO JUATOTOBOTO B3aMMOIECHCTBUS MOJIb30BaTENs ¢ 00yyJaromiei cuctemMoit [2].

[Tpu uconp30BaHUN COBPEMEHHBIX MYJIbTUMEIUIMHBIX BO3MOKHOCTEH B 00pa30BaTEIbHOM MPOIIECCe, a TAKKE
IOPUMEHSII HHTETPUPYEMOCTb 3HAHMM W3 SKOHOMHMYECKMX HAyK YCHJIMBAe€TCS MOTHBALUS, aKTHBU3UPYETCS
NO3HaBaTeNbHas ACATEIFHOCTD, POUCXOINT MHTEHCH(HUKALUS 00yueHHs, YCBOEHHE OO0IbIIero oobemMa MoJIe3HOM
MHQOPMaIUK, HHTEPAKTUBHOE B3aWMOJICHCTBUE MOJIB30BATENS U CUCTEMBI, 00eCTIeUnBaETCA JyUIlee 3alOMUHAHHE
NOJTy4eHHOH uH(oOpMaiuy, Oonee IJUTEIbHOE €€ XpAaHEHHWE B MaMsITH M Haubojee BBICOKUE pe3yJbTaThl
MPAKTUIECKOTO IPUMEHEHHS ITOTYyUYSHHBIX 3HAHHM [2].

B pamkax gucummmael UCuT mpennomaraercst pazpabotka OWC c snemMeHTaMH HHTEIUICKTyalu3alud 1
akcnepTHEIX cructeM (2C).

DTO mpenmoiaracT Co3IaHue M HAMOJTHEHUE CIICHATN3HPOBaHHON HH(opMaIueit 0a3 maHHBIX U 0a3 3HaAHWI
(B3) mpobnemHBIX 0o0nacTell AJsl MPAaKTUUYECKOTO OCBOEHHSI CBOErO HaNpaBlICHHsI MOATOTOBKH W (hopmanuzanuu
nporecca NpUHATHS PELICHUH.

B npomnecce pazpadorkn MOC mepen cTyaeHTamMu OBLTH TIOCTAaBJICHBI 33/1a4M: HCCIENOBaHUE MPEIMETHOU
001acTH; MPOEKTUPOBAHHE WHTEJUICKTYAIbHOW CHCTEMBI; CO3JIaHHE HHTEIJIEKTYaJlbHOH CHCTEMbI IO IOAOOpY
00BEKTa; TECTUPOBAHUE CUCTEMBI.

CTpyKTYpHBIH NOOXOX K HOCTPOCHUIO MOAEIH MPEAMETHOH 00JacTy HPEAIoaraeT BhIICICHUE CIECOYIOLIINX
KOTHUTHBHBIX 3JIEMEHTOB 3HAHHUMH: MMOHATHS, B3aMMOCBSI3H, METAIIOHATH, CEMaHTHUECKUE OTHOIIEHUs. B kauecTse
npeaMeTHOH obnactu Obla B3iTa TeMa «BbriOop OaHka AJIs MOTyUeHHST KPETUTa.

B cBsi3u ¢ TeM, BBIICISIEMBIC MMOHATHS MPEAMETHONM 001aCTH JOJKHBI 00pa30BBIBATE CUCTEMY, IO KOTOPOW
MOHUMAETCS] COBOKYITHOCTh MOHATHH, 0OJajaromiasi CIEAyIOIIMMH CBOWCTBAMHU: YHHKAJIbHOCTBIO (OTCYTCTBHEM
M30BITOYHOCTH); TOTHOTON (JIOCTaTOYHO IMOJHBIM ONHCAHWEM Pa3IMYHBIX MPOLECCOB, (HAKTOB, SIBICHHHA U T. 1.
MPEeIMETHOH 00J1aCTH); JOCTOBEPHOCTBIO (CMBICIIOBOM HMH(OpPMAIMM HX pPeajbHbIM HAUMCHOBAaHUSAM U
HENPOTHUBOPEYNBOCTHIO).

[Ipu npoexrrupoBanun IC CTyIEHT BBICTYIIAET B ABYX POJISIX KaK KCIEPTa, TAK U HHXKEHEPA 110 3HAHUSIM.

OkenepT pa3OMBaeT 3ajady Ha TOA3aJadyd ISl TEPEUUCICHHs LENeBBIX COCTOSHUM W OMUCAaHUS OOIIUX
KaTeropuil I1IeJH, MCHOJIB3YS «METOH JIOKAaJbHOIO IpeacTaBieHUs». Jlamee mms Kaxaoro pa3OMEHUs] OH
hopmynmpyeT nH(pOpMATMOHHBIE (PAKTHI U TAET UM Y€TKOE HANMEHOBAHHE.

PerieHo ncnonb30BaTh CTpaTEerui0, OPUEHTHPOBAHHYIO HA Y3KYIO POOIEMHYIO 00JIaCTb.

BricTymass B ponu MHXeHepa MO 3HAHMSM CTYJCHT ONpEAeNseT KOHTYPHI pa3padaThiBaeMON SKCIEpTHON
CHCTEMBI, a KaK JKCIIEPT OCYLIECTBIISIET IapaMETPU3ALIHIO CUCTEMBI.

K ocHoBHBIM mapamerpaM mpoOiieMHOl oOnacTi (Hampumep, BBIOOp OaHKa Uil KPEAUTOBAHHWS) OTHOCSTCS
CIIEYIONINE: «UHTEePIpETalus, JUATHOCTHKA, KOPPEKIUs, TPOTHO3WPOBAHHE, TUIAHKPOBAaHUE, MPOSKTHPOBAHUE;
KpuTepuu 3)(HEKTUBHOCTH PE3yJbTaTOB PELIeHMs 3a/1ad (MUHUMM3ALUS HCIOJIb30BAaHHUS PECYPCOB, MOBBIIICHHE
KadyecTBa OOCIIy)KMBaHMA, YCKOPEHHE 000paunBaeMOCTH KalWTala U T.n.); KpUTepuu 3)(EKTUBHOCTH IpoLecca
pemieHus 3agad (MOBBIICHWE TOYHOCTH NMPHHUMAEMBIX PEIICHHH, ydeT OOJbIero 4mcia (akTopoB, MPOCUET
OonplIero Yuciia albTEPHATHBHBIX BapHaHTOB, AJAalTHBHOCTb K M3MEHEHUSM MpoOJeMHOM obiactu u
MH(QOPMAIMOHHBIX NOTPEOHOCTEH MOJIb30BaTENel, COKPALICHUE CPOKOB NPHHATHS PEIICHHI»; LEIH PelIaeMbIX
3aya4 (BBIOOp M3 aJIbTEPHATUB, HAIIPUMEP, BHIOOP OaHKa JUIS KPEIWTOBAHUs); «IMOALeau (pa3OueHue 3agadu Ha
MOA3ada49H, JUTSI KaXI0H U3 KOTOPBIX OMPEESIISICTCS CBOSI I1€JTh); HCXOIHBIE JaHHBIE (COBOKYITHOCTE HUCITOJIB3yEMBIX
(hakTOpOB); OCOOEHHOCTH HCITONIE3YEMBIX 3HAHMI» [3].

PesynpraTroM mocTpoeHHs KOHLENTYalTbHOW MOJENH BBICTYNAIOT: OOBEKTHAas MOJENb, KOTOpas ONHCHIBACT
CTPYKTYpYy TpeIMETHOW OOJIACTH KaK COBOKYITHOCTH B3aMMOCBSI3aHHBIX OOBEKTOB; (DYHKIIMOHAJbHAs MOJEIb,
oTpakaromasi JeWcTBUsI M NpeoOpa3oBaHMs Haj OOBEKTaMH; MOBEACHYECKas MOJENb, KOTOpas paccMaTpUBaeT
B3aUMOJICHCTBUS OOBEKTOB BO BPEMEHHOM aCIEKTe.

PaccmoTpennast 00beKTHast MOJIENh COCTOWT M3 DJIEMEHTAPHBIX €IMHUI] CTPYKTYPHOTO 3HAHUS, KaXKAas U3
KOTOPBIX OMNHCBIBACT OJHO CBOWMCTBO WU OOHY CBSA3b 00BeKTa U npeacTaBjiCHa B BUJAC «TPHUILICTA: NPCAUKAT
(O6wext, 3nauenue)» [3].

Ha ocnoBanum sToi MOACIIU MOXHO BBIACIINTL, HAIIPpUMEP, HICCTH BUAOB KpE€auTa, MPEACTABJICHHBIX Ha
pucynke 1.
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Buapl kpeauTos no
Ha3HaueHuIo

MNotpeburenscruit ABTOMOGMNBHBIA

0O6pasoBaTenbHbIi Kommepueckuit

[loBepuTenbHbIi

Puc. 1. Bunpl KpeIuToB 10 Ha3HAYCHUIO
Fig. 1. Types of loans by appointment

3arem, cleayeT YYUTHIBATh pPa3IUYHble KPUTCPHH, XapaKTepH3ylolne OOBEKT, a HMEHHO: HaJu4ue
BO3MOKHOCTH 3aJIoTa; CPOKH TOTAIIeHHs KPEIuTa; CTaBKa MPOIEHTa; CyMMa KpEIuTa; HaJu4he BO3MOKHOCTHU
MIOPYYHUTENbCTBA. TaK Kak MpeauKar onpenessieT Ha3BaHue CBOMCTBAa 00BEKTa, TO B KAUECTBE 3HAUEHHS BBICTYNAET
KOHKpPETHOE CBOMCTBO, HarpuMmep: Kpeaut («[lotpedburtensckuiiy, «CymMma KpeanuTa») U T.1.

[ocne ompeneneHns: OCHOBHBIX MOHSTHH OBUIM BBISIBICHBI CBSI3M MEXIy HUMH. Ha pucyHke 2 mpencTaBiIeHbl

CBA3U MCXKIY INOHATUAMMH.

Mopy4uTensCTes

Puc. 2. CBs13u MeXTy TOHATUAMU
Fig. 2. Relations between concepts

Cpok morameHus HanpsAMYIO 3aBUCHT OT BBHIOPaHHOW CYMMBI, OH BJIMSET Ha MPOLECHTHYIO CTaBKY, TaKUM
o0pa3oM, CyMMa KOCBEHHO BJIHSIET Ha CTaBKy. THI KpeauTa HEMOCPeICTBEHHO BIHSIET HA CYMMY M KOCBEHHO Ha
CTaBKy M CPOK. 3aJioT M MOPYYUTENbCTBO HAIPSMYIO BIHMSET HA CYMMYy W B CBOIO O4Yepelb KOCBEHHO Ha CPOK
MOTalIeHUs KpeuTa U MPOLEHTHYIO CTaBKY.

[Ipu nmoctpoeHnn (QYyHKIIMOHATBHON MOJIENH, NMPEOOPa30OBLIBAIOTCS TIOHITHS M 3aBHCUMOCTH MEXJY HHMH,
MOKAa3bIBAIOIINE, KAK OJHU TOHATHS 00pa3yroTcs M3 Jpyrux. B kadecTBe eIMHUIBI (PYHKIIUOHAILHOTO 3HAHHS
omnpenesuM QpyHKIHMOHATIBHYIO 3aBUCUMOCTD ITOHATHH B BU/I€ UMILJIUKALINH:

KinKon K; mnK,—B,
rae

K, — kpuTepuu moHATHIA TpeIMeTHON 00acTH,

B — nonsTHE TpeaMeTHOM 001acTy.
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Hanpumep, 3nCpKNIIpNnCymKnIlop— [loTtpeburensckui,
rae

3 — mammumne Bo3MoxkHOCTH 3ainora; CpK — cpokm moramenus kpenmta; lIp — craBka mpomenta; CymK —
cymma kpeanta; [lop — Hammdre BO3MOKHOCTH IOPYIHTEIHCTBA.

[Morpebutennckuii — ¢akT BeIOOpa KpeauTa, OyIeT UMETh MECTO TOJNBKO B TOM CIydae, €ClId HUMEET MECTO
KOHBIOHKITUS ¢akToB minu ux orpumannii 3, CpK, IIp, CymK, Ilop , mampumep Ilorpeburensckuii (CtaBka
nporeHTa, 12%), u Ilorpedutenbckmii (I[lopyuntensctBo, Jla) m llorpedutensckuii (ComuanbHBIA CTaTyC,
3apmiata) — bank (Kpemwut, [loTpebuTtenbckuii).

CrnenoBaTenbHO, MpeaMeTHas 001acTh B KaXKIblii MOMEHT BPEMEHU MOXET OBITh MPEJICTABICHA B BUJIC
COBOKYITHOCTH CYIIHOCTEH, IOHATUI U cuTyaluil. BeljeneHHas COBOKYITHOCTh CYNTHOCTEH, MOHITHI U CUTYyaIlui
MpeIMETHON 00JIacTH HasbIBaeTcs ee cocTosgHneM [4]. Tak Kak MOHATHS pa3iNHyaroTCs MEXAy cOOOH C MOMOIIBIO
MIPU3HAKOB, TO COCTOSHHE TMPEAMETHON OO0NacTH MOJKHO 3aJaTh, €CIM M3BECTHBHI 3HAUEHHUS BCEX NPU3HAKOB
TIOHSATHH, UCIIOJIb3YEMBIX JIJIS €€ OTMCaHUSI.

Jns oTpakeHWs] OTHOMICHWA MEXAY MOHSITHAMU CO3MA€TCS KOHIENTyalbHas MOJENb, MPEACTaBICHHAS Ha
pucyHke 3.

Bonee 3 man Bonee 30% Bonee 5 net

Nopyuntenes
CTBO

Craska

WOOOE
x10[0[0I0
&
OO
(1 OO

Bank

MpompernoH
Bank

BocTounei Skcnpecc-

ChepBar GaHk BaHk

Aneda Gank

Puc. 3. KonnenryanbHast MOJelTb BEIOOpa OaHKa /Tl HOyYEeHUS KpeIuTa
Fig. 3. Conceptual model for choosing a bank to obtain a loan

OHTOJIOTHYECKOE HCCIEAOBAaHUE, OTOOPAKEHHOE B KOHIENTYAIBHOW MOJENH, BKIIOYaeT COBOKYIHOCTB
CYLIHOCTEH, TMOHATUH W CBsI3ed MEXIy HHUMH, COIJIACHO KOTOPBIM 3TH  CYIIHOCTH MOTYT  OBITBH
CKOMOWHHPOBAHBI [IJISl TIOCTPOCHUSI JTOCTOBEPHBIX YTBEP)KIEHUH O COCTOSHWUM pPacCMaTpPUBAEMOM CHCTEMBI B
HEKOTOPBII MOMEHT BPEMEHH. DTH yTBEP)KIEHHUS TIOMOTAIOT C/IENaTh BEIBOJBI MIOJIB30BATEIIO CUCTEMBI.

Takum oOpazom, Juig 00JacTH KpeAWTOBAaHUs ONpeesiCHbl OCHOBHBIE MOHSATHA M METANOHSTHSA, MOCTPOSHA
KOHIIETITyaJIbHas CXE€Ma, ONPEEIISIONasi OTHOUICHHS MEX/TY TTOHATHIMH.

B kadecTBe WHTErpUPOBaHHOW cpenbl pa3paboTKU OBLIO pPEIleHO MPUMEHUTh MHCTPYMEHTAIBHOE CPEACTBO
TS co3fanust sKkenepTHeIX cucteM ESWin. OcHoBy nporpammuoil o6onoukun ESWin npencrasnser 6aza 3HaHuid,
KOTOpasi COCTOMT W3 MPaBWI-NIPOAYKUMA u Habopa ¢peiimoB. CTpykTypa mpeiacTaBieHusi 0a3bl 3HAHHM
MIPEICTaBJICHA HA PUCYHKE 4.
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TITLE = <Ha3BaHWe 3KCNepTHOW CMCTEMbI>
COMPANY = <Ha3eaHve npeqnpuatna=

FRAME Il bpeim
<onucaHue ppenmas

ENDF

FRAME Il tbpeim
<onucaHne penmas

ENDF

RULE // npaBuNo-NpoayKUMA
<OMncaHue YCNoBWI NpaBuna=

DO
<OMNNCAHWE 3aKMioYeHWii Npaemuna=

ENDR|

RULE // npaBrNo-Npoaykuma
<OMWCAHWE YCNOBWIA NpaBuna=

DO
<OMUCAHUWE 3aKMIYEHWA NpaBmuna=

ENDR

Puc. 4. CtpykTypa npeacraBieHus 0a3bl 3HaHUI
Fig. 4. Structure of knowledge representation

[IpaBuno — mpomykiuii mpencrasinseT 3HaHus Kak npemioxenus ECJIN (ycmosue)? TO (3akmtoueHue). B
JAaHHOM CiIydae YCIIOBHEM OynIeT sIBIsTbca oOpasell, 1Mo KOTOPOMY MpPOBOJAWTCSA TOUCK B 0Oasze 3HAHUH, a
3aKJIFOYEHUEM OIlepaliy, KOTOPbIC BBIMOIHIIOTCA NpU OJarompusTHOM pe3yibTaTe MOMcKa. BrioensioT nBa Buaa
JEMCTBUIL: 1IeNieBble, KOTOpBIE 3aBEpIIAIOT paboOTy CHUCTEMBl W SBIISIOTCS pE3YJIbTATOM pEIICHHUs 3aJaud H
MIPOMEKYTOYHBIE, KOTOPbIE BBICTYIAIOT Jlajiee, KaK yCIOBHSL.

Onucanne cTpyKTypbl GperiMOB BKITIOUAET B ceOs: 3ar0JIOBOK 0a3bl 3HAHWM, HAYaJI0 U KOHEIl (hpeiima, CIOTHI,
BOIPOCHI CJIOTOB, MX 3HaudeHus. KitoueBbIMH cioBamu 711 (OPMUpPOBAHMS 3arojoBKa Oa3bl 3HAHUH SIBISETCA
3anuch: TITLE=Bribop Oanka.

Hauano ¢peiima «Tum» npeacranero B Buae ctpokn: FRAME=Twur.

DopMyIHpOBKa 337a9d, perraeMoi IKCIEepTHOW CUCTeMO 3amucana, kak: Tumn kpenuta (Kakoi kpeaut Bor
XOTHTE MOJYUIHTH?).

Komnen ¢petima «Tun» onpenenen cinoBoM «KENDF».

CnoBo «Tun Kkpeauta» — uMsl cloTa.

(Kakoit kpeaut Bel XxoTHTE OMY4YUTH?) — BOIPOC CIOTA.

(MOTPeOUTENBCKUH; UIIOTSUHBI; AaBTOMOOMIIBLHBIN; 00pa30BaTEIbHBIN; KOMMEPUECKUI; JOBEPUTEIbHBIN ).

Ha pucysnke 5 npeacrasiex npumep onucanus npasuia «Rule 1».

Fule 1
EQ[Tun. Tun kpeouTa; noTpeduTenscr 1)
£[Cyraraa. [Npegnonaraeraan cymea kpegura; 1000000)
=[Cpok.Cpok; 1-3 roga)
=[CTaeka.CTaeka; 10-15%)
=[Mopyyrrene. [NopyyuTent; 0a)
=[3anor. 3anar; ga)
Do
=[BridpaTe GaHk; Anedga Ganr] 100
EndR

Puc. 5. Onucanne npasuna
Fig. 5. Description of the rule

B omucanue ctpyktypsl npaBuia «Rule 1» BXxoauT ciemyromee: Ha4ajao ¥ KOHEI] MpaBuiIa, MPOBEPKa yCIOBHA
W 3aITUCh 3aKIIIOYCHHUS, BBIIABAEMOTO0 SKCIIEPTHOM CHCTEMOW Ha 3KpaH B BUJE TekcTa «BriOpath Oank; Anbda 6aHk
¢ yBepeHHOCThI0 100%.

Yr00EI YBHUJACTH BBIIICYKA3aHHOC 3aKJIHOYCHHUE CHUCTEMBI, IMOJIB30BATCIIO HGO6XOJII/IMO OTBETUTH Ha BOIIPOCHI
TakuM 00pazoM, 4TOOBI B TIEPBOM BOIIPOCE OH BHIOpAJl 3HAYCHHUE «IIOTPEOUTENHCKUI», BO BTOPOM — BBECTH CYMMY
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mo 1 muH. py0., B TpetbeM — «1-3 Troma», B uetBepToM — «10-15%», B msiToM — «ma», B mectoMm — «1a». CTpyKTypa
CO37MaHHON yueOHO 0a3bI 3HAHMM BKIIOYAET B ceOs 6 Bompocos u 1152 npaBmia.

Takum oOpa3om, Ui yHOpomieHUs BbIOOpa OaHKa mpeniaraeTcsi CIEUUalIbHO CO3JaHHas oO0ydaromias
akcriepTHas cucreMa. OHa MOCTPOCHA TaK, YTO BOIPOCHI MOTYYAOTCS MPOCTHIME M HE3aTPYIHUTESILHBIMU, HO TIPU
9TOM MPOUCXOJUT YETKUI aHAIIN3 OTBETOB, MPEAYCMOTPEHHBIX SKCIEPTOM, JUIS MPEIJIOKEHUST Hanboliee TOYHOTO
pelICHus 3a1a4u.
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HecrepoBa Enena BukropoBHa, crapimii npenonaBarens kageapsl HHOOPMAIMOHHBIX CUCTEM

HrpynoBa Ceersiana BacuiabeBHa, noueHT Kadenpsl HHGOPMaINOHHBIX CUCTEM, KaHANUAAT COLMOIOTHYECKUX HaYK

3aiineBa TaTbsiHa BajieHTHHOBHA, JOUEHT Kadenpbl NPUKIaAHOW MHDOPMATHKH M UH(OOPMALMOHHBIX TEXHOJOTHH,
KaHJUIAT TEXHUYECKUX HayK, TOLEHT

IMyruBueBa Haraabs IlaBioBHa, jpoueHT kadeapbl NpUKIAJAHONW WHPOPMATHKH M MH(OPMAIMOHHBIX TEXHOJIOTHH,
KaH/IN/aT TEXHUYECKNX HAYK

Mycnas Ouasra IlerpoBHa, crapmmii mpenogaBaTend Kadeapbl NPHUKIATHONH HWHPOpPMATHKM W HHPOPMAIMOHHBIX
TEXHOJIOT Ui

PsaoueBa Slna HukonaeBHa, cTyIeHT Kadeapsl HHPOPMAITMOHHBIX CUCTEM

Nesterova Elena Victorovna, Senior Lecturer, Department of Information Systems

Igrunova Svetlana Vasilievna, Associate Professor, Department of Information Systems, PhD in Sociology

Zaitseva Tatyana Valentinovna, Associate Professor, Department of Applied Informatics and Information
Technologies, PhD in Technical Sciences

Putivtseva Natalia Pavlovna, Associate Professor, Department of Applied Informatics and Information Technologies,
PhD in Technical Sciences

Pusnaya Olga Petrovna, Senior Lecturer, Department of Applied Informatics and Information Technologies

Ryabtseva Yana Nicolaevna, Student, Department of Information Systems

NHOPOPMAIIMOHHBIE TEXHOJIOI'MU
INFORMATION TECHNOLOGIES




