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KHPHI (dancada aoxropn (PhD) auccepraunacu Tumo-rammcu)

JInccepTaums MaB3ycHHHHT Aon3ap6anru Ba sapypaTu. JKaxonia Tabium
6030pHHHHT 3HI T€3 PHBOXKIIAHAETIaH CErMEHTH — 3JIEKTPOH TabiIUM pecypcaapH
acocusia ounaitn YKyB kapaSHmMapMHM TAIUKMI 3THINFA KaTTa 3bTUGOp
KapaTuaMokaa. J'son&Partners ananHMTHK KOMNAHUACH TOMOHMIAH JOHMHIT onub
fopunaguran xankapo oHiaiH-TabiuM Go3opH TH3MMM TaxaumMra kypa, «2012
funnan 6yén WUk ypraua puBOXKIIaHHII jJapaxacH 23% 6y.|m6 6y ymymmuii
TaBIMUM XU3MaTIapuiunr 3%Hu Tawkun stagu»’. JKaxouuunr Oy iiynanumna
eTaKYWIHMK KUnaéTran Aasnariapuaa, xymnanad AKLL, Kananga, epmanns, Bylok
Bputanus, Hcnanuna, Uranua, Ascrpanmus, Poccns denmepauusacuaa dJNEKTPOH
TaBJIMM PECYPCNIApHHHUHT YKYB skapaéHura TaTOMKH MyXUM axaMHAT Kac6 aTMokaa.

JKaxoia TeXHUK TU3UMITAp, AACTYPHii BOCHTA Ba KOMIBIOTEP KHXO03NapHaaH
yuymnu dofinananran xonna onnaiH-TaBIMM kapa€napMHN TalllKMA 3THII Ba
Oowmxapuin, 6axosaus, OamopaTiail, MOHHTOPMHT TH3HMNApPUHM sApaTHIUra
AyHaNTHpUATaH WIMUIL TankukoTnap onub Gopunmokna. Ly 6unan 6upra karra
X@KMZAry OMIAMH-TABINM TU3uMIIapH (aonuaTHHK OGaxonawHMHT ananTHB
MOJZIC/IHHM KYpMII, DMCKTPOH pecypcnapiu CcHHONAITUPHIN Ba HHQOPMATHB
Genrunap MaxxMyacHHH LIAKJUTAHTHPHIUAA THMCOJUTAPHH alHKIAILHHUIIT IBPHCTHK
ycy Ba ajICOPHTMAAPHHY Munab uukmi 3apyp.

Pecrrybnnkamusna AKT umkoHHATIapuaaH KeHr gofinanannnrad xonaa ykys
sapaéHura Kynail Xu3mar KypcaTHiu Ba cudaTUHH OLIMpHLIra anoxXuaa IbsTHOOp
KapatunMokaa. 2017-2021 ifiunnapna Vibexucton PecnybnukacuHu sHana
puBoxIaHTUpHIL 6¥finua XapakaTinap CTpaTeruacupa, XyMmaaaaH «...3]1eKTPOoH
XYKYMaT TH3UMHHH TaKOMHANAIUTHPUII, AABNAT XU3MAT/IapH KYpCaTHLIHWHF
camapacH, CH(aTHHH IOKCANTHPUIL, ... TABJIMM Ba YKUTHILI cHaTHHH GaxonalIHUHT -
XanKapo CTaHAapTIapHHK J>KOPHH STHIL acocHia OJIMA TabJMM Myaccacanapu
daonuaTuuunr cudaTH Xamza caMapafioplMTHMHH OWIMpHUL...» Basudanapu
6enrunavran. Y6y sasudanapuy Gaxapuin, XymiaaaH TabiuM cudaTHHU
HasopaT KWIMLI YYYH 3JIEKTPOH Tab/IUM pecypcnapuHH 6axonoByM [acTypHii
BOCHTaJIap APATHIL, ONIUH TABJIMM MyaccacanapH 3J/ICKTPOH pecypciapuiy 6axonaiu
OpKaIlK Hlll caMapafoOpIUIHHU OLIMPHILI GYryHrH KYHHHHT Non3ap6 macananapaaH
6rpu xucobnananu.

V36exkucton Pecny6nukacu IMpesupentununr 2017 #nn 7 deppangaru
Md-4947-con «V36ekucTon Pecrybnukacuny sHaja pHBOMUIaHTHpHML 6¥itnua
Xapakathap crpateruscH Tyrpuchaanrn ®apmonu, 2017 i#un 20 anpenparn
MK-2909-con «Onuii TabNuM TH3UMUHH AHANA PUBOIJIAHTHPHIL Yopa-Taadupnapu
Tyrpucunanru Kapopu, Basupnap Maxkamacuuuur 2017 fiun 21 HosGpaaru
930-con «Onuit TabiuM MyaccacacHia CHPTKM (MaXcCyC CHPTKH) Ba KE4KH
(cMcHAIH) TABAUMIIN TALIKWII 3TUIL TAPTHOM TYFpHCHIArd HU3OMAAPHH TaCAUKIALL
xakuaa»ru Kapopn xamza Ma3kyp (aonusatra ternumn 6owka mMebEpuit-XyKyKnit

hitp son Wv/ict_telecom_analytics
2 Vagekucton PeciyGanxacn Tlpessnesmmumr 2017 #iun 7 despannarn Md-4947-con «VsGexmcron
Pcenybmuxacuin akaga pusoxnantupai 6¥itnia Xapaxkatnap cipateruacii Tyrpuciianry dapmonn
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Xyroxatnapaa Genrmnanran Basudanapss amanra omupuinaa ymby aucceprauns
TaIKHKOTH MyaiisH Aapa)kafa XU3MaTt KHiaau.

TaakuKoTHHHT pecny6auka ¢an Ba TeXHOJOrUSAAPH PHBONIAHHIIN-
HHHT YCTYBOp HyHaauuuiapura MocJIHrH. Maskyp TankukoT pecry6imka daH Ba
TeXHONIOTUANAD pHBONJIAHHIIMHHHT 1V. «Ax6Gopornawrtpum Ba axGopoT-
KOMMYHHUKAUMA TEXHOJNOTHSUTapHHH PHBOXIAHTHPMII) YCTYBOp HyHaIHIUM
Joupacuaa 6axapwiras.

MyamMMOHMHF  ¥praMuMaranauk  gapaxkacd.  DNEKTpOH  TabiuM
pecypcnapuiu 6owmkapuin, GomuaHFHY TaBcMMHM camapany Tawnau, cudarty a
dofinananysyarimruin  G6axonaw coxacuma C..Ipuropees, M.B.Bynrakos,
E.I'l'pumnna, A.JIHBanHukos, B.A.Crapeix, A.H.Tuxouoe, B.B.JIunaes,
A W Tycena, A.W.Bammakos, A.H.T"ankun, A.B.Conosos, K.I'.Ckpunkus, T.CaaTh
Ba GOwKanap camapanu TafKMKOTAap O0au6 6GopraH. DNEKTPOH TabJIMM
CaMapaJIop/IUIy Ba 3/IeKTPOH TabjiuM pecypcnap cudaTinu 6axonail MacananapH
B.I1.Tuxomupos, 10.9.TensnoB, M.H.Hexypuna kabu 6Up KaTop OMMIapHHHT
TaJIKHKOT/1apuaa Kapab yTunaran.

Hurennextyan Taximn Macananapuiu e4yuwAa CHHGIATHPHLL, HHOPMATHB
Genrunap (asocMHM WAKIAHTHPHI, TABNMMAA HHTEUIEKTyan  TaxJui
MacanalapHHi PHBOXMAHTHPMII Ba YNAapHUHI TATOMKMra JOMp TaAKHMKOTIapra
10.M.XKypasnes, B.HM.Bacunve, [openux A.JI, H.I.3aropyiiko, I.C.JIGoB,
JLA.Pacrpurun, B.B.Anexcaugpos, H.JI.[opbckuii, A M.Hukugopos Kabu 6up
Karop XOpwxuil onumaap ¥3 xuccanapuuu Kymummran. Yabekucronnaa
M.M.Kamunos, T.®.Bexkmypatos, HI.X.®o3unos, P.X.Xamnamos,
M.A Paxmarynnaes, H.A Urnatses A.X.HuiaHos, J.T.Myxamenuesa,
AP.AxatoB Ba GOWKa ONMMIAP MaBIyMOTAap MHTEIUIEKTYal TaXTHIH,
THMCO/UIaPHM aHMKNAWl HA3apHACH, MabJyMOTapra HUUIOB GepHill ycy/lapuHH
MINa6 YMKHIIAR KATTa XMCCa KYuraHnap.

ONEKTPOH  TaBMMM  PECYPCapHHM  MHTEJIEKTYan  Taxauin  KHJHL
MacajanapHHH Xan 3THMIUAA TAOKUK KWIMHA&TraH o6beKTJIapHH XapaKTepsioB4H
Genrumap MaxcMyacHHM IUAKUTAHTHPMIL, MHG(OPMATHBNADUHM Tanna6 omui,
ylapHu cuHGnawTHpum Ba GaxonawHMHr AACTYpuil MaKMyanapy SpaTHIraH.
Ulynra xapamaii, Tawmum T3nMu 3MIEKTPOH pecypcnapuHu online pexumuaa
MOHUTOpMHTHHM 0nM0 Gopuin HaTHxacuaa YHUHr cudaTHHE 6axo/oBYH,
xonucanap 6a&HHoMacH 06BbEKTNAapH acocu/a HHTEUIEKTYan TaxX/IWi KHIMIIHKHE
cuucbnammpnm Ba KJaCTepialiTHpHIL Macananapd yuyyH TaKkOMHinaiirad
ANrOPUTMIAPUHH APATHLI MyaMMOJIapH eTapiiy Aapaajia ypraHunMaraH.

JHccepTauMs TAAKMKOTHHMHI AMCCEPTALHA 6aXAPHAraH 0JHil TABIHM
MyacCaCACMHMHI HAMHI-TAAKMKOT Mmaapu pexanapn 6naan GoFaMiIIMIH.
Hucceprauma TankukotH TOWIKEHT ax6OPOT TEXHOMOTHANAPH YHMBEPCHTETH
WIMHIA-TANKHKOT MUUIAPH pesxacHHUHT NeA5-045-«KeHr kynamra MybKaiaHraH
BUpTyan TamnuM TH3MMH» (2012-2014) wmas3ycuparu Jofinxa aoupacuaa
6axapunrau.

TaaKHKOTHHHI MaKCaAM 3/EKTPOH TABAMM pecypcnapHn  6axonaltHuHr
a[1anTHB  MOACJUIADHHH  KypHii, cuHdnawrupui, uHpopmarus 6Genrwnap
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M2KMYaCHHHU LIAKINaHTHPHIL Ba online pexHMIa MOHHTOPHHIHHH onn6 Gopysun
JAacTypHuit BoCHTanap MakMyacHHH HILNa6 unkuuiaaH nGopar.

TaaKHKOTHHHT Basudanapu:

3NEKTPOH TABIMM  pecypcnapyd  XonaTHHH — GaxoNallHMHT  alanTuB
MOME/NapHHH KypHIl Ba MOHMTOPWHTMHH IOpuTHWHMHT axGopor IDEFIx
MOAE/INAPHHH HILTA0 YHKMLL;

online pexumaa 3MeKTPOH TaBAMM pecypcnapd Kypc JEMEHTIApHHUHI
TYNaKOHNHUTMHK AHUKMIALI BA MOHUTOPHHTHHHM 0nH6 Gopysuu 6axonaul MORENHHH
ApaTuLL;

TUMCOJIIADHN AaHHKJIAll MyXHTHIA 3NEKTPOH Ta®BJIMM pecypcnapy Genmrunap
MakKMyaCHHH LIAKIUIAHTHPHL, YNapHH CHH(NAITHPHIL YCYJT Ba aNTOPHTMIIaPHHH
ymnab yuku;

3/1EKTPOH TabJIUM pecypcapHiy 6axonoByM NacTypHil BOCHTA apXHTEKTYpacH
Ba MoAynnapapo GyHKUMOHAN Ty3unMacHHH HIUNab YuKuL;

3NIEKTPOH TaBJMM pecypcrapuHi Gaxonall Ba Ha3opaTHHH onkG Gopuuiaa
uudopMaTHB GeNrunapHy TaHaWl Ba 3MEKTPOH TABJIMM PecypcrapuHd cudar
KYpcaTKMYM acocMaa CHHGONAWTHPHIN YCysd, aIropUTMIIapHra acocnamrad
nacTypuit BocuTa HIINab uMKHIL.

TaaAKHKOTHHHI o0bexTH cudaTHaa 3NEKTPOH TABJIMM pecypcnapH Ba
ynapHuHr Genrwnapy, Ha30paT TH3UMIAPHHHHT MablyMoTiaap 6a3acH, INeKTPOH
TaBJIHM pecypcnapHHiu 6axonaiiia MablyMOT/IapHH HHTEIUIEKTYall TaXJIHI KHAULI
pocuUTanapu OJIMHraH,

TAIKHKOTHHHI NpPEeAMETHHH SEKTPOH TablMM pecypcnapy CHpaTHHH
GaxoNalIHUHT aanTHB MOAENIapH Ba MHGopMaTHB HeNnrHIapHH caMapaily TaHnatl
anropuTMNapH, o6BEKT XONAaTHHM aHMKNawl Ba Gaxomawl nacTypuid BOCHTanapH
TaKUI 3TaAY.

TaaKHROTHHHT  ycyanapd. TaakMKOT JkapaéHuaa MablyMOTIApHKUHT
MHTEJUIEKTYa)l TaXJIH/IH, THMCOUIAPHH aHHMKNAWl Ha3apHACH, anropuTMiaul Ba
MOJE/UIATHPHII Xamaa o6bekTra-iiyHanTUpUArad AacTypialWiTHpUL, AAcTypuit

- BOCHTaHH N0/iMXanautipiu Ba MabiiyMomiap 6asacHHn noiiuxanai ycyniapuiaH
doiinananunras.

TaAKHKOTHMHT HIMHIA ARrwInry Kyinaarunapaas ubopar:

LMS Tuaumnap mabiymoTiap 6asacH yuyH nuna6 uukunrad IDEF 1x axGopot
MOZIE/NAPY ACOCHAA 3NEKTPOH TAablMM PECYpPCIapH XONaTHHM GaxonauwHuHr
aflanTHB MOJle/NapH Hinab YMKHIraH;

THMCONNAPHY aHMKJIALl MYXHTHAA 3NIEKTPOH TabIMM pecypcnapu Genrunap
MaXMYaCHHH IAK/UIAHTHPHIL, YIapHH CHHGAWTHPULL YCyJI Ba ANrOPHTMIIapura
ACOCAAHIaH NeKTPOH TABANM PECYPCapH Kype 371eMEHTIapUHHUHT TYNaKOHNKIHHH
aHuknaw Ba online peskMMa MOHMTOpMHrUHM onnb GopyBuM Gaxonawr monenu
HuIat HHKHUAraH:

LMS Tusumnap mabaymomiap Gasacura aroHa HHTepdeiic opkanu GornaHnu6
3MIeKTPOH TabAWUM pecypcnapuii 6axonoBuH AacTypHil BOCHTa apXUTEKTYpacH Ba
MOAYNapapo GyHKUHOHAT TY3HIMACH ULINA0 YMKUITaH;

3CKTPOH TabjiM pecypcnapuuu 6axonam Ba HasopaTHHH onu6 Gopuuina
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unipopMaTUB Ocirunapuu -Tamwnau Ba 3JICKTPOH TabBJIUM pecypciapuiin cudar
KypcaTkuuy acocuna cundmamTupum ycyn, anropurmnapura acocnanrad LMS
TU3UMIapra MHTCrPaLMg KWIKHYBYH NaCTypHii BOCUTA HINAA6 YUKWIraH.

TanknKoTHHIr aMannit HaTHXAMAPH KyHuaarunapaan n6opar:

MOHHTOPHNT IOPHTHII TH3UMHHMHF ax6opoT MOCAM Ba 3neKTPoH ax6opoT
pecypceiiapu XonaTuitd 6axonalHMHr ajlanTHB MOJICIUIApH acoCHa IFOPHTM Ba
NacTypuit BocuTa ninab unkunrau;

onlinc pexuMaa IMEKTPOH TabiauM pecypcliap Kypc 3/eMCHTIapHHUHT
TynakoMIMruuM  Ba GyTiaurunu  GaxosoBuH, dofinananysunnap daonuatu
MOHUTOPHHIMHHM 0116 GOpyBuM /1acTypHii BOCHTA MILJIA6 YMKHIraH;

JJICKTPON pecyperiap XonatHiy Gaxonal anropUTMIApHHH Y3usa skamilaran
BCG racTypraiTHpHI yuyn KYTYOXO0Na HitIa0 kAl
e SRSl TAM peeyBeiidpiiiii Bakondiii #d lindopatiiii onub Spiitisis
i e ittt Tﬂrmmﬁ Bt SACKTROM TIEMRE FECYROIAPtr st
Ky peaTsntin yHyn JIAETYpHA ROCHTA NINJIAG HHKHATALL,

Tanikiiket HATHARAddPHitiliE  Hillclitsidsiiiiid  Mdcananiiir sMateMaTHk
JOKGEIAN QUMK KGNy, | MaANYMOtHABIM  MitteHckiyan  taxUAN
HHCTPYMCHT/IapM, THMCOMJIapHM  anMKjall yCynl Ba  anropuTMiiapuaan
Pofipananunnmp, HYUHITACK 1a3APHA BA aMaui TAAIKHKOTAAPAAN OJIHIIral
HaTMKAnapuuur - MyBodMKAMCH, Kymaamaln, Xy/UIM IMIYHMHTACK ApaTHirau
7acTypuit  BOCMTA TCCT HaTHXkanapura MOCAMIM Ba pecal  MabiyMOTIApHH
rakKocnanuiug Gunan uzoxnanaam.

TankuKoT maTmxanapuumunr wimmuii Ba amanuil axamusTu. TaIKHKOT
HaTHXAIAPHHUHT WIMHA aXaMUATH ICKTPOH TabJIWM pecypeiapHiy 6axonatuur
2/laNTHB  MOJICIUIADHMNM  Kypuul, cundnamtupunl, uudopmatHs  Genrunap
MaxMyacuuiu aKasTipuiL Macananapuiy CYMIM yCyll Ba ajiropumiiapy,
TUMCOJUIApHY  alMKIaW TH3MMMHK TAKOMWUIAINTUPHIL BA 3JICKTPOH TabiuM
pecypeitapunnnr y3ura xoc Genruiap MaxmyacHin spatui 6unas n3oxnanaiu.

Tankuxor narwxanapunmunr amanuii axamuati online pexumna asnekTpon
TavLjiiM  pecypenapin 6axoslaliuHr afanTUe MOJICIUIapH OPKanH MOHMTOPHHI
06 GopyBum nacTypuii Maxkmyann W6 YMKHIL HATHXACHAA TABIUM THIUMH
cudatnuu AHrH  papaxara KyTapuiura, Xycycau fipodeccop — YKuUTYBUMNIAp
TOMOHMIAH APATHIIrAN 3JEKTPOM KypCNapHM TAKOMHJUIAIITHPMIL XONATHHU
HA30paT KWINLUI OPKaIH TabikM cHdaTHHK OLMpPULL XaM/ia AACTYpHit BOCHTaCHHH
uad UMKUIMIYM Gunan n3oxmanaam.

Taakuxkor naTmxanapuuunr JHOpPUIl KHWIMHMIIM 3JICKTPOH  TABJIMM
pecypeinapiy  6axonawmuur apantus MoAe/IapUHH  KypHLl, cuudnawrupuil,
ungopmatus  Gearunap MOKMyacHHM waKulanTHpu Ba online pekumaa
MOHWTOPHHTHIIK 05IHG GopyBun AacTypuii BocHTaNnap MAKMYaCHHH MLLTA6 YMKHKIL
acocujia:

JICKTpOH ax6OpPOT pecypenapu XonaTHiK 6axoNalUHUKT AIANTHB MOACILIADH
acocujia online pekMM/a 3MEKTPOH TAaBLIMM pecypciiapH Kype 31EMCHT/IapHHUHE
TYNaKowIMruy Ba OYTIMIMHKM aHMKIaW Xamaa MOHMTOPMHIMHM onn6 Gopuiu
anropurmiiapy Kopakainok Aasnar ynusepcureruna tatouk stuaran (AxGopor
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TEXHONMOTHANIADY Ba KOMMYHHKALMANAPHHH PHBONUIAHTHPHII BasHPIHTHHHHT
2018 #un 25 wmonpard 33-8/4603-coH mabiymoTHoMacH). Mnmuii TaiKMKOT
HATIDKACHOA BUPTYan TabJMM TH3HMJIApHIArd 3NeKTpOH pecypcnapHu Gaxonau
yuyH Wwna6  uMKWIraH  MOAYNb  3MEKTPOH  pecypcrnapHH  Gaxonmaiu
caMapaopAHruHy 1,2 MapTara olHpHLI KMKOHHHH GepraH;

M1EKTPOH pecypcrnapH XONMaTHHK OaxXOoNaWHMHI afanTHB  MOJEN/IapHra
acociaHraH ycyn Ba aropuTMIap, Xoaucanap 6aéHHomanapuaard MabilyMOTIapHH
Tauu6 onuuma uHdopmaTHs Genrunap MakMyaCHHH LIAKJUTAHTHPHIL AIFOPHTMM
«Ferret Softy MUK TomonuaaH uuwnab unkunran «Archive Kiosk», «FKadr» Ba
«Reyting» ax60opoT TH3MMMapHra xopuit KWIHHraH (AX60pOT TEXHOJIOTHANAPH Ba
KOMMYHMKALMANAPUHA PHBOXUIAHTHPHIL Ba3UpSMrHHUHT 2018 #tun 25 uionnaru

33:8/4603econ M%ﬂ}’MOTH IMAch). VIAMHI TRAKHKOT HATHRGCHAR THYMEOMMAPIH

AiitlicAdiif MYy RitFHiHg Rabiy MOTAAPH T T€3REP Hitinidiii B AN APt TaRAp RHAHIIIRA

AMGHTROI PEEYpENAR ROAATIIH ﬁmnmmmr highiti W{R‘Wﬁﬁnﬁ FeaCTRtRN
yeyn BA airopHTMAapH 1.5 Mapta Ba XoAucanap GatHuoManaphaart

MabsiyMoThidpiiii | TaHHG ositiilifia  Hi§opRiaTiie GEeAruAdplid  WidkAfAAHTRPMin

anropurmnapn |3 mapra owmut tusuMga daoiuat oG BopyBUM MAELY
XOAMMIAPHUHT N yHyMmaopnauri 15-20% opTruprin uMkoHnHHK 6epran;

Y3IACBO JfiacTypui  MaMMYReH IHAKMAHTHPHO  Oepra  xoaucanap
6adHHOManapuaarn MabLayMOTIapHH TaruG onuiaark (THMCONIapHH aHHKNaLIAA)
uHdopMaTUB Genrunap MakMyacHHH TaHnall Ba WIAK/UTAHTMPHII aNTOPHTMIIApH
Kopakannox naenar yhusepcutetd Ba Hykyc mamar nejaroruka WHCTHTYTHAA
kopu#i aTAraH  (AXGOpoT TeXHONOrMANapu Ba  KOMMYHHKaUMsAIapuHH
pUBONIAHTHpHIL  Basupnuruhunr 2018 jun 25 mounary  33-8/4603-con
MabSyMoTHOMacH). Minmuit TankukoT HaTixkacuaa Y3ACBO pactypuii MakmyacH
xonucanap 6alHHOMAcHIaH TYNOB-KOHTPAKT TYIUYMMApHHM CHHQMAWTHPHIL BA
OTM  1apTHOManapHHM JIEKTPOH Kaill KWAMII JacTypuit BocHTanapu
GyXranTepusa Ba MapkeTHHI XH3MaTH GynHMnapH Ml yHYMIOPAHIHHH 1,6 MapTara
OlIHpHLI HMKOHHHH 6epran;

THUMCO/IapHM  aHHKMAll MYXHTHOA D3/IeKTPOH pecypcnapH  XOnaTHHH
GaxoNallHHHT ANaNTUB MOAE/IapUra acoC/aHraH anropHTMIApHH ¥3uja kamaraH
Web Service kypunuumaaru kyty6xona ETRA (External Trading Application)
axGOpOT TH3MMM 3MIEKTPOH pecypcnapuHM Gaxonamra, uHpopmaTHe Genrunap
MDKMYacMHM TaWnawl Ba wWwakulaHTHpuw anroputmu ICM  (Investigative
Compliance Module) Tusumn xoaucanap 6aéHHomanapu (log) MabIyMOTIapHHH
TaHUb OoNHMIIAA MABLIYMOTNAPHH HMHTEMNEKTyan Tax/Wil KHIMII MacanagapiHH
euHILTa XOpHit KWiIHKHraH (AX60pOT TEXHONOrHANapKY Ba KOMMYHHKAUHAIApHHH
PHBOXNAHTHpUW BA3upAMCMHUHT 2018 #iun 25 wonnarn  33-8/4603-cou
MaBTyMOTHOMacH). MIMHIT TAZKHKOT HaTHXacHa SNEKTPOH PECYpClapH XolaTHHH
faxonalllHMHT afanTHR MOAEJUIapHIa acocnaHran anroputmiapiid ETRA axGopor
TM3UMHIa XKOPHii KWIHHULLHK 3IEKTPOH pecypcnaputi 1,5 6apobapra, nHgopmarus
Genrunap MaxKMyacHHW IaxanaHTupui anroputMH ICM TH3UMHM Xoaucamap
GasHHOMANApUHM  TaXJAHN KHIMHIra OKOpMii KWJIMHHMIIM  CaMapaJopiiuru
1,3 6apobapra outnpuil HMKOHMHH 6epran.



TaakHKOT HaTIDKAaNAPHHUAT anpo6anusicn. Maskyp TaKMKOT HaTHXanapH
5 Ta Xxankapo Ba 9 Ta pecny6inka WIMHHA-aManTuit aHXyMaHTapuiaa MyXoKama
KWIHHIaH.

TagKHKOT HATHKANAPHHHHT 3BJOH KHINHrAHAMIH. TaaKMKOT MaB3ycH
Oyiivua xamu 29 Ta WIMHA M YON OSTWITaH, WIymapiaH, Y36eKMCTOH
Pecry6nukacu Onuit aTTecTaums KOMHCCHACHHMHT JOKTOPIMK AMCCEPTALMANADH
acoCHii WIMHA HaTWXaJapHHH YOM STHULI TaBCHUS JTHIraH WIMMI Hawpaapaa
10 Ta Makona, 3 Tack xopxkuii Ba 7 Tac peciy6uKa Ky pHaLTapUaa YoM STUIraH
Xamga 4 Ta OXM yuyH ApaTMAraH AacTypuil BOCUTanapHH Kalj KH/IHIL
ryBOXHOMasIapy OJIMHIaH,

AuccepTannsaHuHr Ty3HIHIIM Ba xaxmu. Jlucceprauus Tapkubu Kupwi,
TypTTa 606, XYynoca, dolinanaunwiran anabuétnap pyixary, waptiu Geirunap sa

araManap pyiixatu Xampa uioBanapmaH uGopar. JMCCepTALMAHMHT XQKMH
107 6eTuu Talkun sTaam.

JUCCEPTALUSSHUHT ACOCHIl MA3MYHHU

Kupnmr kucMuaa mucceprauus TAOKMKOTHHKHI J0N3ap6iury Ba 3apypHATH
acocnaHrad, TaKMKOT MakcaiH Ba BasHdanapy xaMaa o0BeKT Ba MpeaMeTnapH
TaBcudnauran,  ViGekucron Pecnmy6nukacu ¢ad Ba  TexHONOrHanapH
PHUBOKJIAHHIIMHUHT YCTYBOp HyHanulnapura MOCHMIH KypcaTuiraH, TaAKHKOT
HIMUHR SHCHUIMTH Ba aManuit HaTHXanapy 6aéH KMJIHHIaH, ONIMHIaH HaTHXKaJlapHUHT
Hasapuii Ba amanuét axaMuATH oun6 GepunraH, TAAKMKOT HATHXANAPHHH SKOPHi
KWIHII PYAXaTH, HaIp STWIraH HUUAp Ba AMCCEpTaLMs Ty3wmMwy 6yituua
MaBJTyMOTJIap KEITHPHITAH.

HucceprauMAHUHT «DNEKTPOH TabJuM pecypeiapHH HmAab YMKHII
KAPAEHAAPUHH  NONMXANAIHUHT AacTypHil BOCHTANAPH TAaXJuau» neb
HoMnaHraH GupuHum GoGuma MaB3yra HOMp TANKMKOT/IAp TAXIWIH, 3apypHil
TabpH(ap, EpaamMuM TaCAMKNAP Ba MacCANAHMHT KY MUY KENTHPHG §THIraH.

Xo3upru Kynna TanauM coxacuna AKTnapHHM KY/UTAHHLIHKM TabMUHIIOBYM
Gup xarop crampmapriap mamxya, macanan: ADL, AICC, ALIC, ARIADNE,

- CEN/ISSS, EdNA, DCMI, CEN/ISSS, EdNA, DCMI, GEM, IEEE, IMS, ISO,
PROMETEUS ea SCORM. Xycycan, SCORM craumapruma LMS  kannail
MabIlyMOT/IapHH Ba Kaepra KYWMIUHM aHMKIAAAM LIyHUHTAEK, doiinanaHyBuM
(aonMATHHHE Ky3aTamu.

Mucceprauns wmmpa xapadunap, xymmagad, OTP (3MeKTpPoH TamjIuM
pecypcnapu)uu 6axonampary GouwiaHruy 3neKTpoH TabiauM xapaéiu BPMN 2.0
OpKaIM MOAE/TAITHPUG onuHraH. JKapagunap keTMa-KeTIHrH, Gaxapunaaurad
aMaulap Ba yHHHT MIITHPOKYMIIApH HINTHPOKMAArH BOKeanapHH aKC ITTHPHLUIHUHT
Kyna#nurd ca6abnu, Gywnali HoTauus 6GwiaH MOAENNAWITHPHLI Xap KaHmah
ApaTHAraH JacTYPHii BOCHTAHM 3apypaT TYFWITAHAA PEHHXEHEPHHT KHIHILL
caMapafiopIHrHHMA OPTTHpPAaH.

TankukoTaa Kyfunra acocuit Macana, makcal Ba BasudaapHH amaira
ownpuwaa OTPHH WakINaHTHPYBYM TM3MMNap MabiymoTiap GasacuaaH
¢oiinanaumnagy. LMS  TusMMmap wmm  kapadum  ymymuil  Tawkuauit
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Ty3unMacuza (1-pacM) 3eKTPOH TaBJIMM HIUI JKapaHH IaKJUIaHTHpUATaH 6Yaub,
sapaéH YKUTYBYM ToMOHHAaH Gowunab Gepunaau. ByHnpa kypc Ba OTP Ty3unmacu
LMS Tu3umura GOFIMK paBHIIAA IHAKIIAHTHPHIIAH.

3 197 opud sypismo:  Je—r Xatoca
‘g Kyp:::vww B AyA Buaan waaaw
Canspromme G e fysataw

= I F ? nou 8| ows xite b
=
s
2|8 S Carpiapon
; 7 @ @ 3 amcobasw 63 ALY
=19 sfpcanmn
El -'[ Cosovp
g1
Al

Kypoas/3TPw) Kypoam/QTPa

é spanuy " “pupazw 0 ..:n Tausa L,| Temwpeuss | L5 Tonumpuxasp

g O ™ QIoRKAINI TR KT v"‘/ o Saxoasw

= S| o

1-pacm. LMS Ti3umiap s xkapagns ymyMmuii TAmKHIMA Ty3Hamacu

Onatoa, LMS THaumnapuiHHr acocuit 06beKTH — YKYB KypCH 3/ieMeHTNapH,
OTP 3ca mactypuit Maxcynot xucobnananu. DTP kypc a3neMeHTNapuan TalKui
ToONrawIHrHHM 9bTHGOpra oNnraH Xoaa AUccepTauys HUIMAA YHH TacHuaaw yuyH
Xap Gup Kypc anemeHTHHHHTr 6Hp Karop Gesnruwnap MaxMyacH TanKHK STWITaH.
Xycycaﬂ xB (y=Tk)— wmavpysa, x% (=l +1k) - TOMUHMDHK,

p, =k, +1,ks 1 k,) — TECT TOMIHPHFH, x{, js = ks +1,k;) — rnoccapui,

%33 (s = kg + 1,ks) — CeMHHAP, x}¢ (s = ks + 1ks) — hOPYM, x}7 (7 = ke + 1K7) —
uyat Ba X.k. Harmxkana uxtuépunit x - yKyB kypcuHu Kyimnaarsua wudoznanai
MYMKHIL

x= (x‘,xz, vkt ¥ A2 ada | edN-1tY gedn-1t2, ...,x"), 1)
1-rypyx 2-rypyx N rypyx
6y epna x!, (i = 1,N) Genru 6up &n Hon KuitMaTHu Kabyn Kunaau.
IOKopnnamnapnaH xampaa (1)nan doiinanann6 OTPnapuun Kyiuparuua

TacHU(nam MyMKHH:
r
X= Ux,,

1 .2 Ji LA+l i ja+1 Jn-1t1 in
Xp1: Xp1s e » Xggs Xpy s one ,xpzl,x 1 re s Xpl o e s Xp]
1 .2 J h+1 J2 L2+l Jn-1#1 in
Xp = xpz,xpz, o xpz, p2 g e ,xpz,xpz ) ,xpz y e ,xpz I (2)
1 2 ] Jl“"l fz J2+1 fN—1+1 in
Xpmyr Xpmys « plmp Xpmy, + 0 Xpmys Xpmy, » -1 Xpmy, 21 Xpmy,

By cpna X ~ 2/1cKTPOH TabiuM pecypcnapH, Xp- p-CHH(] 3JICKTPOH TabliMM
pecypcnapu, r- yKyB kypcnapu(daunap)uunr ymymuit conu, m, — 3ca p — ykyB
Kypcutu onib Gopasuiral npogeccop-yKUTyBYunap CoHu.

Ymby (2) xansan aneMentnapu 0 éku 1 connapupaH ubopar 6ynub, y
JICCCPTALLUA HILH /101 pacHa APATHIIraH AaCcTy Uil TABMHHOT aCOCH/Ia aHMK/TAHAIH
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Ba Tynaupunaad. YMyMHillMKKa 3apap eTkasMaran xonja (2) na Kyitwaaruua
ATMaIITHPHIL Ba HOPMAIIAIITHPUIL aMalira olMPUNaiu:
21 _1vh i 2 __1 vf { =N . __ 1 ¢nN i
Xple = A Ziza Xpicr Fpre = Ja—s Zi=iyr Xl o Xpk = In—=In-1 L= ju-y+1 X
Harmxama, snementnapu xakukuii connapian uopar 6yiran yKys Tannanuma
LaKnnaHagn
21 =2 =N
xpl, xpl, sy xpl
21 =2 =N
Xp = xpz, xpz, ey xpz
g e e
Zpmys Xpmys s Xpm,,
YKyB TaH/maHMa acocH/ia )? - cunignaru DTPnapunuur cudaruiy 6axonoByu

Mme3oHuu | (/lp) = ((b 'i") kypunumuna ndonanab onamus, 6y cpaa (*,*) - ckanap
kynaittma, a = (a',a?,...,a"), b = (b}, b3, ..., bY) Bckrop Ba

=

= (H eV i=TH bl =Ly (z) _ zi)? P =
al =(%—-%)),j=1TN, b, = m,,zi=1 X0 = X5) Xp1Xpz,j =1,

By epnaX, X, - cundnuuur ypranamrupunran o6beKTH.

" Hucceprauma vima uiigopMaTis Genrunap MakMyacHHy aHMKaul Ba ysap
kecumuza OTP cudatuny 6axomamr yuyn Kyiduaard ormTHMHM3auMs MacalacHHH
CUHLI TAKIHG ITHIIrAH:

Q,
! ladp) , min
(4,) = (Bpdp)  ayenlr 3)
Ar = {1, 30 A% =1,,A € (0;1}, p __}

Ywby (3) onTtumuzauus macanacumuur eunmn  I(A;) dynkumonanra
MHHHMaJ KuiiMaT GepyBun A, BCKTOp KOMMOHENTANIAPHHH aHHKIa6 Gepaan.

Ymby 606 axyimmma OTPnapuum Gaxomawnuur 6axonapuu XucoGnam
anropuTMiapura acocljialral MaremaTHk HQoAacH Ba yHu Xan kunum 6yiiuya
€upawys  Ttawmd oTwiran.  Qapas  KWiaiIHK,  Xp1, Xpa, wes Xpm,, € Xp
(p=T7) OTP ¥KyB TamnanManap MaxmyacH; eTap/iMua KMYHK COHAapAaH
ubopar & = (el,£2,...,e"¥) Bexkrop Gepunran 6ynub, obbekTmap opacuuaru
AKUHJIMK ¥I40BH Ky#Hgardya aHuKIaHCHH:

1,arap |x}, — x} |<e
Xp1 X ={ Pl “p2 o)
pl( PL. pZ) 0,axc onpga
IOxopuaarunap Ba AKHIIKK ¥14oBH (4)ra acocnaHral Xonna Kyiiuaarunap Taknud
STHAAAH:
1. x,; € Xp, J - o6bekTHMHT P - CHHHHU WAKIIAHTHPUIUTA KYLUraH XUCCACH:

F](xp].xpk) = Zzpi(xpj,xpk) J= i;_m; k= 1,_771; j#k, (5)

k=1 (=1
2. O6vextnapuunr X, — cuuqmu IUaK/UIaHTHPHILra KYrad yMyMHui xuccacu:

Fyu(xpf,xpk) Z z zpi(xpjxpk) j= =Tm;j+k (6)

1 k=j+1i=1
12



3. O6bexTnapHunr X, — CHHQHH IIAK/UIAHTHPHLITA KylraH ypraya XuccacH:
m
1 m— T
Typr (%p Xpk) = ;Z Ty (xpjXpe)J = Lm; k=1,m; j#k )
=1

4. Sluru exu Homanaym w=(wi,w?,....w¥) obsextHu X, cunpra Ky MyMKHH

6ynran xuccach: Ty (W, Xp) = Ty T py(w, 1) b = Tm.

Arap Ty (w,x5) 2 Fypr(xp jXpk) TEHrCHWIMK Gaxapwica, y Xomia
w=(w!,w2,...,.w¥) ofvexTHuHr GomKanapura HucGaTan p-cuudra MancyGmuk
napaxacH 10KOpH Xucobnanany Ba X, CHHQHH IAK/UTAHAILINIA IOKOPH napaxana
Xucca Kyanm.

Iucceprauusnunr « THMCONNAPHH AHUKIAM MYXHTHAA JJICKTPON TALIUM
pecypeaapuiy 6axosaml Moaed, YCya Ba aJropuTMiapi» 6o6upa asnekrpon
TabUM pecypc GenrunapuHy WakaHTHPHIL, XONaTHHH 6axonamt Ba GyTIMIHHH
aHMKNAll ANrOpHTMIApH MuLIa6 YMKWraH. Ax60poT TaBIHM TH3UMIIApH Kypc
3NEMEHTAAPHHUHT TYNAKOHIMIMHY aHHKIAW BA MOHHTOPHHIHHA onu6 Gopysuu
Gaxo/all MOJENH, ABTOMAT/IAIIrAH TABIMM TH3MMIIADUAA SNIEKTPOH JKYB Kype
cu(aTHHM aHUKNIALL YY1 Ba AIFOPUTMM XaM/a THMCOLTApHH aHHKIIALl MyXHTHAA
xonucanap 6aéHHOMAcH 06BEKT/IAPHHH CHH(MAITHPULI MacaNacHHU EUHLUHAHT
«CyHbHit o6bexkTHIap yCyJIu Huu1ab UHKHIAH.

OTPnapuuu yanapy Terumnu Gynran cunnapiy LWakaHUUIKMra Kymran
XMCCACMHM aHMKMall, YNapHMHT YMyMuil Ba ypraua 6axocuHu  xucobnau,
ofbeKTNap opacHiaru YXWAUHMK KO3(HUUMEHTHHH aHHMKIAL ¢dynuxunscu
EpaaMMia  KypwiraH JIEKTPOH — PecypcnapHHHT faxonam  Mojc/Iapu
(5), (6) Ba (7) - hopmynanap 6asacuna HULTAO YHKWITAH.

ByHiaH TalKapH, AWCCEpTauua HIUMHMHL MKKHH'YH 606upa uHbOpMaTHB
Genrunap Maxmyacunu Tarnaw Ba OTPHu 6axonai (3) onTHMH3aLHS MacanacuHu
CUHII HATHXACcKIA AaHMKIAHTaH.

Onexrpon  TamiuMaa - ¢oiinanaHunaérrad axGopor  THM3MMIapuaa
npodeccop-YKUTyBUM TOMOHHAAH APATHIIraH AJCKTPOH axGopot pecypcnap, ¥Kys
Kypcaapu xonatuuy GaxonamHuur Hygy3s koadguuHEHTHra aCOCTAHIaH aAANTHE
MOJIENH M6 YUKWIraH, DJeKTPOH YKyB KypCHHHHI XONaTHHU 6axonaiu 3TaloH
KajiBal Ba MEKTPOH YKyB KypcH cHaTHHH Genrunopud Hydy3 BeKTOpiapura
HMCOATaH aHMKNAaHAAU. YIapHHHT XONaTHHH AHUKIIOBYM aaNTHB MOZIEN, 3MIEKTPOH
pecypcnapHuHr YKMTYBUM Xamga Tanabanap TOMOHHAaH ¢oiinanannnmiun
MOHHTOPHHTHHM Xam onu6 Gopaau. Kypwiran apantu MOAEH ApaTUNaaHraH
JACTypHil BOCHTA y'yH aIropHT™ BasudacuHu Gakapany, HaTWka/a HCTANraH Kype
3NEMEHT/apH X0IaTHRH 6aXos1alT MMKOHUATHHY Gepaiy.

Xynau wynunraek, 60642 TapiuM TH3MMHUAA KCHE Kyananunaguran LMS
TH3UMH §KyB Kypcnapi CcHATHHM aHHKIAll MacalacMHu eduil ycyn Ba
AJIrOPUTMIIAPH TalIKKMK dTiAIM Ba 6y epaa KyAnnaru macana Kapanauy.

dapas kunaitnnk, DTPUMHr 3TanoH XalBaly Ba MyTaxaccucnap ToMon1aan
ApaTHIIraH YKyB TannanmanapH Kyinaaruua 6cpunran 6§ncun:

13



1.2 N 2
%1, X2, s 2] vi i

1.2 N 1,2 N

X = X2, X2, 100y X3 , Y = ¥Y2,¥2:0,Y2 . (8)
X 2 oo ses 1... "; [ N
ne X "':xﬁ, Vs Yns o2 Vn

by cpna X - ykyB kypcnapunuur stanon xansanu pa Y — [TYT (npogeccop —
YKuTyBUMNap Tapku6y) TOMOHUAAH apatunran VK (anekTpoH YKyB Kypcnap) YKys
TamjanmacH. Bymjan Tamkapu, coxa MyTaxXacCHCNapH TOMOHMAaH Kypc
dieMeHTIapuIHIr cudatuin kypeatysun Hydys sextopu t; = (t},t?,...,tN)
Bepunran 6yncun. By Bektop napamerpnapH { - ¥KyB KypCHHHHr MapaMeTpiiapH
kecumuyiary cudaruny annna6 Gepanu. Bowkaua xunu6 aiTranza, tf-i-yxys
Kypcuuunr k Genrucy, iy dys koadduumueHTn ne6 onuHann.

k
Onarna, mnydys xosdduumentu asromatnk Tap3ma t{ =§& € [0,1],
t

Lx] #0
0,x/ =0/
A’ Tyunampa stanon Kypc- aneMeHTaapn xajasann Ba [1YT Tomouuaau

AipaThirail YKy TailaHMa KypCNapHUHT SKHHJIMK §/Y0BNapu X Ba y obbekTnap
opacujiaru KyHuuaua xucobnananu:

PG = e =yl = |5, V6! - y)2.

Y6y 6061a (8) yxys Tamnanma xampa A € A° Tynnamua xuco6nanaérran
p(x,¥)|, axuinuk bynxkumscyu sa sTanon KanBan, YKyB TaHAaHManapn KCCHMUIA
061ekTitapu 6Up — 6upHra sSKMIHrHEY udonanosun nydys Yiuammu (¢, 1) cKanap
KYlaHTMa OPTHILMHM aNTNIaTyBYM KyHHIary ONTHMH3aLHA MACANACH KapaJIrail.

" e
[’ @) = on; = max, ©)
AEN :

I(2) dynxumonanuunr KuiiMati spatunran yKys Kypcuuunr A € A? tynnamua
A BekTOp Genirusapyra nuc6atan cHbaTHHH aHHKIAHN.

Ywby (9)-onTHMu3aUmMa MacanacH €YMMM aBTOMAT/IAIUTAH TABIMM 6cpyBun
3VKnapunuur cudar napamerpnapuuu Tamnawra onu6 kenagu. By epna A un
a1auTHBIIMK BCKTOPH €6 XaM TyluyHHNanu.

OTP Xonatunu sTanmonra Huc6aran ITYT TOMOHMAaH KHPHTUIIraH
pecypeiiapra AKHIIMTMHK GaxONalllHMHI ajanTUB MOAENM KyHRuJard MaTeMaTHK
MOJICIT OpKJIM aHHKJIAHAAM Ba aMaJIra OLUIMPUTALH.

p(x,y)3 — min
M={a:3N 2 =1 (10)
co<px,Mla< do

By cpua cq Ba dj akcneprinap Tomonugan DTP cudarura Kyiiunran yerapasui
KuiiMaT. by Macasanunr euumu 6up ToMoHaaH TakIuM skapaéunan DTPHUNT Kalicu
KypcC JJICMCHT/IapH KCCHMUJIA TalIKWJl STUTHILH MYMKHHIHTHHH aHUKNa6 Gepanu
Ba HKKHIIYH TOMOHaH Y16y Kypc alieMEeHTIapH KeCHMHIa TH3HM TakIuM Gepuiura

x{ # 0 8kn t{ = J =1,N;i=1,m xam xucobnanuuiy MyMKHH.
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Mocnamany. .

Hydys ko3dduunenTnapunn uHobaTra onraH Xosija ApaTWiraH 3JEKTpoH
pecycnapHHHT XOJNaTHHY GaxonallHMHC afanTHB Mojenu (5)aaH kenub uMKkan
X0M1a Kyinaary onTHMH3aLMA MacalacH OpKaTH HdoaanaHay.

p(x,y)x — miny

(t,y)2 — maxy 1"

A={agh =1} 1
Cy < (t,y)A < d1

By epna xynau (10)marm kabu (11)na xam ¢; Ba d; JIapHMHT KHHAMaTH
akcnepTnap ToMouunaH Gepunanu. IllyHuHrzaex, onTHMH3alMad MacalaCHHHHI
euuMH OUp BaKTHH Y3uAa 06BEKTNapHH 3TanoHra HUcOaTaH SKMILTAIUTHPAAH Ba
Hyy3unu omnpanu. (11) MacanaiuHr eduMH cHaT GyHKUHACHHMHT KUAMATHHI
Ba fpaTWiraH MaxCyJIOTHHHr Hydy3HHH aHuKnab6 Gepamu. V3 nap6atuna,
aparunrad DTPHuur Hydy3n ITPuuHT cudaTHHH K¥pcaTanu.

Tusum MabnymoTnap Gasacupaa Kahiail MabIyMOTHap caknaHaETrarMry
Kyna Myxum omunaup. Ly ypusina xopucanap 6atHHoMacH xansaiuaa TH3UMAArH
BOKeanap XakMAla KaHYaiMK KYMm MabiyMoT MaBxyh 6¥sica, miyHua Kym sHrH
MabIIYMOTJIaPHH XOCHJ KHWIHII MYMKHH. TaaxkukoTAa MaBJIYMOTIAapHH TaxJiuia
KWIHW Ba CHH(nawTHpH XKapaBHHHUHC Mojenu 2-pacmpaard Kabu uuna6
YHKHITAH.

LOGre Fxud hood N o ¥
(axpane) oxwa Py 7| waaanmpen

...........................................................................

HoRIAN

3TP/xyparn @ P
npamcw wogyam | o) Rapaketpaapini
b g URKAAZHTHPKW
o _oopuacn
g M, av 5! xsaj l—< :
5 & Tanabaep Gffitna
2 %O” TP rpamy ITP uauayuoIAe:  |——
s 2 PREM KN, W

2-pacm. LMS Ti3uM xoaucanap 6agnHomacknn cMugamTapuin

Xoaucanap GatHHOMatapura MablyMOTNIADHM  TaXnWwl KWIMI  BA
cundnamTMpu yCyslapuHH KyJulall OpKanK HadakaT MabIyMOT/NapHu Kaiita
umam, 6Ganku ynapuunr undopmatus Genrunapura nuc6aran unsTpnam
HMKOHMATHra XaM sra 6ynamu3. By »kapaéR «AnojuloH wap»u ne6 aramyByu

SC,y,p) = {z € R |z -yl| s-:;lz—xl},x € coX,y = coY,p—const,p>1 xXan

KMAYBYM KOMAa EpaamMuia aManra omupunaay. [llapHunr cynsuit o6bexrnapu (5)
ra acocaH Kyin/iariua iaxaiaHTHpunany:

Xpmax = mja[‘, (Xp)Xpi )i Xpmin = m,in Ty (Xps Xpre)s Xpgpr = ,’,,1; T (% %px)
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dapaz  kunainuk, -w = (Wl,w?,...,w¥) mnaszopar ofvextH xonmucanap
6aéHHOMAcHIaH OJIHHTaH 6YcHH, y Xonaa 6y o0sekTHH 6axonam yuyH «AnosuioH
wapyunad Golinananunany Ba KyHuparunapaaH Oupn YpuHnu Oynamu: arap

[W — Xpmax| < %|w — Xpmin| 6¥nca, DTP 1okopu cudariu; arap %|w = Xppn| €

|w —xp,ml 6¥nca, cudarnm, arap %Iw -xp,,u,,| < Iw—x,,y,,,l 6¥nca, cudarcus.

Xynau wyHHHrAeKk, xoaucanap 6aéHHoMacu o6bekTnapuHu aHukaa (8)mau
¢ofinananrad Xonga Xxam aMaira OWHPHII MyMKHH.

JMCCepTALMAHMHT YYMHUH «DJIEKTPOH TABJHM pecypciaap XoJMaTHHH
0aXONAIMHHUHT AACTYPHIl BOCUTACHHH sipaTHm» Gobuna 31ekTpoH ax6opoT
pecypciiap XonaTuHH GaxoNalllHMHT ananTHB Mozaenu acocuna «kERB» - nactypuit
BOCHTaCH, YHMHI MOKY/UIapH opacupard ¢yHkuuoHan OGOFMKIAMCH  Ba
apxutekTypacn nuuna6 uukwiarad. llyHuHraex, macTypuit BOCHTaHM TecTJall
HaTWXajapd Ba yjaap &paamuaa (YHKUMOHaUINrH, HINOHYIWIMIM  Ba
XUMOSIAHTaHNMTH TEKIIHPHITaH.

MVC koHuenuuacH KynnaHuaraH Xonzaa a6 unkunrau «ERB» mactypuii
BOCHTAacH yuTa MoAyijaH, spHu: MBun ykum, DTPuu 6axonai Ba Xxucobotnapuu
IIAK/UTAHTHPHIL MOAynapuaaH ubopar. MVC KOHUENUMACHHN KYIUTaHUNHUIIH
HaTWXXacu Typnu miardpopmanaphaa HHLIOBuM ¢oilinananyBun HHTepdeicHHM
WaKUTAHTHPHIUTa XaMAa YJapHH Kyyua6G-KyeBariamira HWMKoH Oepanu.
Xucobotnapuu maKMaHTHpUG GepyBunm MomynAa CYpOBAApHUHI KaHmai
Ky pHIMa/iaH IKaHJIMTHHH dapxnam TabMUH/IAHIaH.

Taxpnm sTRw

p

HTTP cfpoo - o WED

MB

lm,

Xyrysnepw

-

L,,L

3-pacm. «<ERB» aacTyphnii BocHTacH apXHTeKTYpacH

«ERB» pactypuit Bocuta LMS TH3uMnapra OTPHu cudaTau KHpUTHIHILK Ba
yjiapaad ¢oinanaHMIMII Aapaxacura Kypa MOHMTOPHHI KMIMIIHH TabMHHNAb
6epany. ByHHHT yuyH ApaTHiraH CTpyKTypaBHil CXeMa Ba MaTeMaTHK TAbMHUHOT/Iap
acocHa JacTypHit BOCHTa apXHTeKTypacH 3-pacmaard kabu Kypu6 onunrax.

Hacrtypwuii Bocura MB xansannapH Ty3sWiMalapMHH Jpranran Xxoaaa Kymumua
XHCOGOTapHH 'raﬁépnam MMKOHMHH Oepanu. CTaTHCTHK MabJiyMOTHH XOCHN
KWIHIL y-{yH KaliTanau Ko;u' (php ckpunt) &3uw Tana6 kunuHMalin, daxaTruHa
MBzaH onuHauran Mamymormap SQL 6y#pyrunu Taiiépnab, TH3uM TapkuGuoaru
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Maxcyc ¢yHukuusra sql GyHpyKHH, XOCHI KHIHHHIIH A03uM OY¥nraH CTaTHCTHK
KaJBas cap/laBXacH Ba YHHHI NapaMeTplapHHH y3aThill Kudos.

Bepunran ax6opor Ttu3umnap, xycyca, MOODLE Tusumu moaymnapura
TasgHraH xonaga AHry QyHkumsnapHu 6axkapyBud «ERB» macTypuil BocHTaCHHH
KYpHlll 3HT ONTHMan TaHnoB Xucobnanamu. bynna «ERB» mactypuit BocuTacH
MOODLE Tu3umn ycrura Kypwiub, yHparu xapa@HIapHUHT cepBepiapra
TaKCHMNaHHI HHpaTy3HwImMacu 4-pacMaari kabu Taud sTunagy.

M Gunew | | uoopLE 5TP MEra Mypoxaar MBra sypoaar 3ranoH pa
nwnaw
Gockyin MB Monynnapu MOAYRNEPH wydbys MB
T
:
T M
anﬁ?u Undopmatvs MannyMoThaphu a "
TakcHMABW Genrunaphu uznaw Gupnaurvpuw Ba [ he i
Bockmin Moy pHul MosYAN2P oay.
e
Mannymor-
napra wunos|| ~_AscTnaGiu M nyworsapl......o| Busy JrancH 8a Hydysm ||
Gepww MaHbaHn Taaus [ HoRymM =2 ™ soynm MoAnDUKBUMANRLL  [¢—
BockvH KUAKL MORYAW MoAYRU
{ISON/XML) (canvasls)l
i
n:;::g:i:u . Kaitra w Kemhmﬂ:ﬁu rpaq:uxm-
1 ¥
Taxav ki || 22 MOTTOPHHE nep THPWIWL

1§

4-pacm. JXKapagunapHu cepBepaapra TaKCHMIAIMHHHT nnq)pa'rymnmacﬁ

Xapa#énnapHu cepBepnapra TAKCHMNAUHHHT facTypuit MHpaTy3unMacura
kypa «ERB» Momynnapu yu 6ockuuaa Minaiau:

1-6ocknu. MabnymoTnap 6a3acu 6unaH viunam.

2-60ockuy. TakaUM KWITHILI Ba TaKCHMJIamL.

3-6ockuu. MabsnymoTnapHu KaiTa Hiunani.

Aucceprauus umMaa NacTypuil BOCHTaHM Tecmiaw yuyH Validator online
TEKIIMPHII XM3MaTHjaH QofmanaHunrad. Y3 nasbatume, «ERB» mpactypuit
BOCHTACH/a yuparaH XaTo Ba kaMuwiukiap yw6y online Texwumpuin xuzmatunan
¢oitnananunran xonna Gaprapd stuaran (HTML  crpyxrypacu TYFpunab
yukunrad) xamaa  «ERB»  pactypuit  Bocutacupa Mmum 6ynmaran
rHnepumopaTiapHm alHKnaul, MaBXxya 6yamaran pacmiapra Ayn
KYpCaTHNraHIUIH, TEFTAPHUHT TYFPH KYIAHWITaHAMIM TecTaan yTKasunrau.

Wlyunnraek, ax6opoT TH3MMMAp XOAHCanap Ga&uuomana
YHHHr Herusiza Xojucanap Ga&éHHoMa
Momien Macalack. XaMm Kapa6 uu
IaK/IAHTHPAETraH Xoancanap 6aénHom cmmm

PHHHU ypram»lm Ba

mi}, T'mzumn

VA s A

AVDﬂDﬁT-D:QIIDQ RBAADWAT7I




ynapHu cneuuuKanuacura kypa Yprauum kabu Macananap ¥3 e4MMHHY TONraH.

LMS Ttusumnapparn xoxucanap 6adHHOManapu acocHOa TabIHM CHMATHHH
aHMKIAWL, YHM TaWKWA XKWiHm Ba Oolukapuimi, online TeXHONOTrMANAPHUHT
KaHYaIHK camapa 6epaéTraHsfiHrHHM TaxXJiHn STHHI, (ofifanaHyBYH TOMOHHMZAH
TH3MMra KHIHHTaH Mypo>kaaTiiap, yjiap 6axapran HITapHEHT KaHYaTHK Iapaxana
MYXHM SKaHMUruHyM 6unui, KalficH pecypcra Mypo)xaaT KWIHHIaHY, dofinananysuu
KaHnaii IP aapecmaH xupraHM, TH3MMra MypOo)KaaTjiap Ba YHMHr reorpauicu,
YKuTYBYH Ba YKYBUMIAPHHMHT TH3UMAArH GaomMATH, pecypcrnapHHHT YKyBuMiap
ToMOHMAaH olinananunui fapakacH (ynapra Mypokaatiap, kKYuupn6 onuusnap
Ba X.K), TOMNIIMPHK Ba TECTIADHHMHT OakapunuiIKM Xamaa TanabanapHUHT
6axonaHHIy kabK XIIMa-XWI MaBITyMOTJIap TYIIaMHM XOCHI GYIIHILY acocIaH/M.

LMS Ttusumpa comup 6ynran x; € X - xonucanap MaKMyacHHH 3TalloH
vy, V3, ..., ¥, OOBeKkTNIapra HUcOaTaH cundalTHpyIn Macanacu Gepunran 6yncus.
TaaxuxoT ninaa 6axonapHu xucobnall HazapHsCHra acocNaHraH Xona MacanaHH
euMLI AJIrOPHTMH KyHuAaruya uiiab YuKunam:

1-xanam: 3TanoH cHH( BakwUIapHaaH OHpH v, TaHNaHaaH;

2-xapaM: Xxopucanap OatHHOMamapy XoAucalap MaXXMYacCHIaH KeTMa-KeT
obbexTnap tawnanub «BaxonmapHu xucobnalll anropHTMIapH» acocuia TaHaHraH
v; Bakuara Moc K; o6bekTnap MaxkmyacH aHMKnaHagu. By epna 6apua i = 1,n
XO0JIaTyIap YUyH XKapaéH TakpopJiaHaIH.

3-kapam: 6apua K; o6beKTiIap MaKMyacH aHMKJIAHTaHOAH CYHT anropuT™ ¥3
HuMHY GaxkapraH XucobnaHaau.

4-xapam: K; obbextnap MaxMyacura Ternuuiu G6yiamaran o6wekTnap, sbHH
xoaucanap cuHnawTupunMarad o6bextaap aeb TylyHunanu.

Baxonapuu xucobnair Ha3sapHACH Ba anropuTMiaapu &pAaMuna xoaucasnap
OagHHoMacH 3neMeHTIapMHM CcHH(RaWTHpyBuM rubpua anroputmu «ERB»
JacTypuii BocuTacuaa ¢oiinanaHuwiras.

JucceprauusaHuur TYpTUHYM «JlacTyphnil BocHTanmap Mm >kapagdHHHM
JofiuxamamITHPHI Ba aMaauéTra TaTOMKH» GOGM  3/eKTPOH TabIAMM
pecypcnapunu 6axornail TablIHM — MOHUTOPHHT JAacTypPHit BOCHTaCHHHHI TaTOHKK
XamMJa peall MacalaJapHH €YWLl Ba Hasapuit Xxamaa amanuit ofMHraH HaTHXKanap
Tax/IM/IH, AACTyp &paaMHAa XHcoball 3KCIIepHMEHT/IAPHHY JTKa3ULI sKkapagéHiiapy
XaMZa JacTypuii BOCHTalapra MapojulH ayTeHTHMKauus >xkapa8HHM anropHTMH
nunab YuKWirad. AIropuTMAA BakTra 60FINMK NaBOMUItNNK ayTeHTHGHKALMAHUHT
acocuit Me3oHM cudaTHaa ONMHHO, aBTOPM3alMA ayTeHTHMKAUMA KapatHH
MYpOKaaT/Iap OKHMH IapoOXTHAA Kapal yTuarax.

Ywby anropurMaary num KyuuMya napaMeTpu racogudmit con 6ynub, xap
6up ayrenTHduKaLMa CYpoBU YuyH reHepauus KuiauHaou. ByHMHr HaTHkacuaa
ayTeHTH(PHUKALMA YYyH ONAHH WIAKIIAHTHPWIraH CYpOB OpKaIH TH3MMra
MYPOXKAaTHH  V3nawTHpM6 ONMII HMMKOHM  YEKIaHA#M.  «CYpPOB/KaBOGY
TEXHOJIOTHACHIa ACOCNAaHraH aJropuTMAa Xap O6up ceaHC yuyH anoxuaa yHHKan
6ysnran num reHepauua KWiMHaay.

LllynuHraek, SneKTpOH pecypc SNEMEHTIAPHHHMHE TYNaKOHJIMIH Ba
6yTyHIMrHHM aHMKiIam ydyyH Moodle Tu3uMmuaa Gaxonaii Momynu Miunaé
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YUKUNIraH. DJIEKTPOH pecypciap HasopaTH, HHopMaTB GenrmiapHy TaHnam Ba
ynapiuHr cudaT KypcaTKHwiap¥ acocHaa CHHGIAIUTHPHII — aIrOpUTMIiIapHra
acoc/lairai JIacTypuii Bocuta amanuérra Tatbuk stwirai. LMS Tuumnapaaru
3NCKTPOH pecypcnapuu Gaxonaml y4yyH HUDIab YHMKMAraH pacTypuii BocHTa
MEKTPOH pecypcnaphuu Gaxonall camapajioplMri Ba Kapop xabyn kunuuira
KyMaKJIalyBy1 BOCHTa IKAH/IUTH acoC/aHraH.

Online pexuMuna >NeKTPOH TabiMM pecypcnap XonaruHu Gaxonait ydyH
Kopakannok saBnat yHueepcHTeTHHHHT «moodle.karsu.uz» BHpTyan TaniiuM TH3UMH
Kypc 3neMeHTJIapuHU OYT/IMKKa, TYNaKOHIHKKA Ba Tajiaba, npodieccop -YKHTyBUMNap
daonnaTHHK 6axonam MakcaamAa AMCCepTauMs HINMHUMHE Ha3apuii Ba amanuii
HaTkanap TarOMKM amanra omupwimd. «moodle.karsu.uz» - 6azacupa uLNa6
yuxuwirad «kERB» (5-pacM) pactypuit BOCHTaCHHHHT alipUM HaTIDKaIapHHH [Wapx/1at
YTHIraH.

ACOCUIA o wa-

P MEREE LI AR
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ETETIERITY
21G303E ¥, 300
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5-pacm. ERB Bocuracuuunr doiinananysun nurepdeticu.

LlyHuHraek, TanqkMKOT MIUM JOMpacHaa MUUIab YMKWIraH THMCOJUIApHH
aHUKMAll MYXMTHAA 3MCKTPOH pecypciiap XONaTHHK GaXoNallHMHT aJanTHB
MOJIC/IIapUra  acocflaHraH anropuTMNapHKM ¥ysupa xkamnaran Web Service
KYpUHHIIMAArd KyTyOXOHaHMHr Xoaucanap OatHHOMacH 3neMEHTIApUHH
CHH(NAIITHPHII YUYH Typiu aX60poT TH3UMIIApUTa MHTErpauuscH kapab yTuirax.

Xymnanau, TaKMKOT UM AoMpackHaa nuwiab yukuiran «Y3sACBO npactypwii
MaKMyacH Xxoaucanap OaéHHOMacHIaH TYOB  KOHTPAKT  TylyMJAapHHA
cundnawrtupriny aactypuii Bocurach OTM MapkeTHHT xu3mary Ba Gyxrantepus
Gynumnapuna TYNOB-KOHTPAKT TYWIyM/apd XHCOOMHH IOpMTHLI >KapaSHMHM
aBTOMaTnalTHpHIn MmkouuHu Gepamu. By sca ¥3 ypuuma Xxysoxamiap Ouna
HIUIAWAA AUMKINK Ba TC3KOPJAMKHHA OWMPHO, TYpnu Kecumiiapaa XucoGoriapHu
IAKIUIAHTHPHIL HaTHXXKaciia BaKT Ba MOMAMIA XapaxaTiapHH KamaHTHpaaH.
Hartuxana, 3apyp MabiyMOT/IapHM Kafiil KWIMIUZArH aHMKINK B2 TE3KOPIUKHU
OpTTHpMIL 3Ba3iura, OMp TYpAArH XyXOKaTlapHM KaHTa-Kafita TYnaupuil Ba
MabJyMOTapHit KyJL1a TAXJIMA KWIHL, KaTTa XaKMAArd MasilyMOTIapHH KOFO3a
tascudnal Ba caknau Kabu xyuumua Basudanapuu 6axapuiuaaH Bo3 keuunanu.
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Kenu6 Tywran t¥nosnap «nexrpon pecypcnapnu 6axonaina nndopmaTus
Genrunapnyu Tanmam Ba 3MCKTPOH PECYpPCapHu CHHGMNAWTHPHIL AIrOPUTMIIApHY
acocuna MabnyMOT/IapHu (akynsTeTnap, TabIMM HyHanMunapH, Kypcnap Ba
rypyxnap 6yiiuua cunramTupHil yuyH pelisuMoH MabiyMOTNap Ty3wIMacH Ba
IDEFIx Mopenn wmuma6 umkuiran. MabaymoTnap  yctuna ymMymuii
CHHQnawTMpHWIap amanra owHpWnnyM Gunan Gupra, xap 6up TanabaHuur

TYNI0BAAPH CHHONAWTHPHIMWIA OPKANM, YHMHT wWAXCHH XHMcO6 Bapakacuuu
WAKTAHTHPHIL HMKONH APATHIIraH,

XVYJIOCA

«TuMconnapiu anuknam MyXMTHIA OJCKTPOH TaBIUM  pecypciapuiu
Gaxonalunuir ajanTUB MOJC/UIAPH» MaB3ycHOArk AWccepranus 6Vitmua onu6
Gopwirai TaAKMKOT/Iap HATHXKACHAA KyAHAArd XyJiocanap TakauM STHIIH:

I. Tumconmapuyu  auMimall  MyXMTHAA OJIEKTPOH TawBMM  pecypcnapu
Genrunapuiy WAKUTAHTHPHIL YCYN Ba AIFOPHTMIAPHIHN JIoRNXanall XapagHnapy
nuwiab ynkwinu. Onuiran nasapuit Ba aManuii HaTHKaNap YKyB TallasManapHH
IAKIUTAHTHPHIL, TANKHKOT 0OBEKTNapHHN CHHONAWTHPHIL Ba KNACTEPNAIITHPUIN
MacananapHHM e4Hi HMKOHHHHU Gepay;

2, TuMconnapiy aHHKIAUl MYXHTHIA 3JIEKTPOH pecypciiapiu 6axonalHHHE
ajanTHB MOMACNH NOAMXAcH WAKUIAHTHPUAAM. AJanTHB MOJAEN 3MEKTPOH
pecypcnapiuur unidgopmatus GeArunapuuM aHMKual, CHHG O6HEKTNAPHHHHT
xonatuny 6axonaiur UMKoRHHK Gepan.

3. OneKTpOH TaBLIMM pecypcsiapy XonaTHHHM Gaxonawr ycynu 6axonapuu
Xucobnain anroputMiapy acocuia munab uukunau. Uumaé umkunran 6axonam
ycynu TamyiaHran o6bexthy 6oiuka o6bekTra Hucharan kM 0OBEKTHH TaHJIaHraH
cunapra uucbaran pefituir-mydysunn annkiaw KMKOHUHY Gepau,

4. Undopmarus Genrunapiu Tamnaii, SCKTPOH TabAWM  pecypcnapuiu
CHHGNIAITHPHIN Ba yNapHH Gaxonammuur NacTypHii BOCHTacH MINnab yMkunau.
Wuna6 uyukunran nactypuit BocHTa &plamuia SKCNCpUMeHTan TakpubanapHu
yTrasuw Gockuunapu aHMKNaHIM, KIACCHK MOJEN Macananap e4wiu Ba Takud
STHAraH anropuTMIap CONMIUTHPWIAM, HaTHXaga Takmmd >Tuaran ymby
aNropHTMNIap JacTypHil BoCMTajaH amanga  (QolifanaHHIl  caMafOpSIMKHH
OLUMPHILIra XHM3MaT KWIOH.

5. TumMconmapi anuKIall MyXHTHAA SNEKTPOH pecypcnapHH 6axonapnu
xucobnaut anropuT™MIapH acocuna CMEGAAWTHPHIL YCYN BA ANFOPUTMIAPH HIINA6
YMKWIAM. YnapHu amanuérra TanOMKH HaTWwKamapy cuH O6BEeKTNApHHMHT
TYNaKOHIIMTHHH AHUKIALIra HMKOH Oepau.

6. OTPnapunn kommnnekc Gaxomaw yyyn ERB pmactypwii BocHTacH, aactyp
apXHUTEKTYPacH, NacTyp Ba XMcoOnall BOCHTANapUHUHI (GyHKUHOHAN GOFIaHMILN
Xamaa Aactyp ($haonMaT apXuTeKTypacu Mwunab uukunau, Mwna6 unxunran ERB
[acTypuil BOCHTAa MabilymoTiapra jactnabku wumuioe Gepuw, 6Gaxonani,
CHHGMAITHPHII MacananapHHH CYHUIAA JIaCTyp Ba XHCOGNall BOCHTanapuHHHL
6upranukaa MykaMmain HuLialnapura MMKoH Gepau.
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Beaymas opranmsauus: TawKenTcKNil HHCTUTYT MILKCICPOB KEICIHOAOPORION0
TpancnopTa

3aunsra auccepranun cocroirres « 2/ » I ”éaﬂ 4 2019r.8 /Z”‘lacoa Ha 3aceanni
Hayuioro coeera DSc.27.06.2017.T.07.01 npu TauixenvckoMm yHHBCpCHTETC MIOPMAUHOHIBIX
Texuonornii (ampec: 100202, r. Tawkenr, yiA. Amupa Temypa, 108. Ten.: (99871) 238-64-43:
thaxc: (99871) 238-65-52; e-mail: tuit@tuit.uz).

C nucceprauneit MokHO o3nakomiTscs B Mudiopmaumonno-pecypeiom uentpe TaukenTckoro
yitHBEPCHTETa HHOOPMAUHOHHBIX TEXHOAOrHIT (PerHCTPaLHOHHBIIT HOoMep Ne a?,[ (3 ). (Anpec: 100202,
r. Tawkent, yn. Amupa Temypa, 108. Ten.: (99871) 238-65-44).

Aptopedepar sutccepraunn pasocaan «__ /P » A 1// 4 2019 roga.
(Mpotokon pacceuikn Ne__/ 2 ot «_d2/ » Ql‘fﬁf)ﬂl 2018r.)

P.X. Xamaamos
IMpencenarens HayuHOro cosera
NPHCYXKREHHIO YUCHBIX CTeNneHeR, A.T.H., npodeccop

®©.M. Hypanues
VYyenbiil cexperapb HaywHOTO COBETa 1o
MPHCYXKACHHIO YHCHBIX CTeneHe, I.T.H., AOLeHT

W X.H. 3aituuanuos

INpencenarens nay$ROro ceMMHapa NpH Hay4vHoOM
COBCTE NO NPHCYXACHHIO YUCHBIX CTENEHEH, AT.1.



BBEJIEHME (anmotauus auccepraunnn aokropa ¢pniaocodpun (PhD))

AKTyannHocTe M BocTpeGoBaHHOCTL Tembl AuccepTauun. B Mupe
ynensercs 6onbiioe BHHMaHHe HanbGonee OBICTpO pa3BHBAIOIIEMYCA CETMEHTY
phllika o6pa3oBaHMs — OpraHM3aluy Y4eGHBIX NMPOIECCOB B pEXHMC OMIaiiH Ha
OCHOBE 3JIEKTPOHHBIX oOpasoBaTenbHbIX pecypcoB. CorylacHo — aHanusy
MEKIYHApOAHOTO  06pa3oBaTENILHOrO  OHNafiH  pblHKA,  NPOBOAMMOrO
aHanuTHdeckoit kommnamueit J’son&Partners, «c 2012 ropa cpennerofoBoi
YPOBCHB Pa3BUTHs OHNaiiH 06pasoBanus Gosee 23%, uto coctasnsct 3% ot obuiero
yHcna o6pasoBaTebHEIX yCayr»'. B rocyfapcTeax, NMAMPYIOIIHX B 3TOH cdepe, B
yactoctd B CLLA, Kawapme, I'epmanny, Benukobpuranum, Mcnanuu, Hranum,
Agctpanuu, Poccuiickot ®efiepaluu, BHEAPCHHE NCKTPOHHBIX 06pa3soBaTe/bHBIX
pecypcoB B y4eOHBIH npolecc HMEET BaXXHOE 3HaYCHHE.

B Mupe NpoBoAATCA Hay4Hble HCCEAOBAHHS, HANPaBJICHHBIC HA OPTralH3aLHIo
M ynpasneHHe o6pa3oBaTeNbHBLIMH OHNAlH MpoLeccaMH € HCMOB30BAHHEM
TCXHHUCCKHX CHCTEM, POrPAMMHBIX CPEACTB H KOMITBIOTEpHOro obopynoBanus, a
TAKKE HA CO3JAHME CHCTEM MOHHMTODHMHIE, OLEHKH, NpOrHosuposains. Bmecre ¢
TeM, HEOGXOAMMO NOCTPOMTH AJANTHBHYIO MOJeb OLEHKM 0GpasoBaTeNbHbIX
onnadin cucrem Gonbmux o6bemMoB, pa3paboTaThb aNrOpHUTMbI H 3BPHCTHUECKHC
METOfIbl pacno3Hasanus 06paios npu knaccuUKaUNW INCKTPOHHBIX PCCYPCOB M
($hopMHpOBaHHH KOMILIEKCa HHIOPMATUBHEIX NPH3HAKOB.

B naweit Pecrry6nuxe oco6oe BHUMaHNE YAENAETCS ONITHMANBIIOMY OKa3aHHIO
YCIyT M MOBBILIEHHIO Ka4€CTBa yueOHOro Npouecca ¢ WHPOKHM HCMOJb30BaHHEM
Bo3moxrocteii UKT. B Crparernu Aeiictsuit no passutuio PecnyGnuku
Viabekucran B 2017-2021 romel  ONMpelencHbl  TakMC  3alauM,  Kak
«COBEpLICHCTBOBAHME CHCTEMBI «DICKTPOHHOE NpPaBUTENECTRO», MOBHILICHHC
KauecTBa ¥ 3(QeKTUBHOCTH rOCYAAPCTBEHHBIX YCIYT, ... MOBBILICHHE KAUECTBA H
2 pEeXTHBHOCTH AEATENLHOCTH BHICUIMX 06Pa30BaTENbHBIX YUpexkICHHH Ha OCHOBC
BHeZIpeHHA MEX/IyHapoAHBIX CTaH#apToB ofyueHMd M OLCHKH Ka4ecTa
npenojasanud...»?. Jind pelieHus 3THX 3ada4, B HacTHOCTH AA  KOHTpONs
KauecTsa o6pa3soBanysi, aKTyanbHLIMM BOMPOCAMM CETONHAUIHErO AHA ABIAIOTCA
CO3aHKE NPOrPAMMHBIX CPEJICTB, OLIEHHBAIONIHMX 3JIEKTPOHHBIC 0Gpa3oBaTENBHEIC
pecypcsl M MOBBIEHHE NPOW3BOAHMTENBHOCTH MYTEM OLECHKH 3NEKTPOHHBIX
pecypcoB BhICUIMX 06pa3oBaTeNbHBIX YHPEKACHHI.

HanHoe AMCCepTAaLMOHHOE MCCIENOBaHHE B OMpEAENeHHOR Mepe CIyXHT
BRIMONHEHUIO 3ajjay, MNpenyCMOTpeHHbIX Ykasom Ilpesupcura PecnyGnuku
Y36ekuctan ot 7 despana 2017 r. Ne VI1-4947 «O Crparerun Aeficteui no
. panbHeiiwemy  passuTHio  PecmyGinku VifexucTan», [NOCTAHOBJIIEHHEM
IpesupenTa Pecny6nnk Ya6ekucran ot 20 anpens 2017 r. Ne [1T1-2909 «O mepax
o JlanbHeiileMy pa3BUTHIO CHCTEMB! Bbiclero o6pa3oBaHKa», NOCTaHOBACHHCM
Ka6unera Munucrpos Pecny6nuku Y3ibekuctan ot 21 noa6psa 2017 rona Ne 930

! http:/ijson tv/ict_telecom _analytics
2 Va3 Ipesunenra Pecry6niks YsGexucran or 7 despana 2017 r. «O Crparersn neftcranit no nansuchiesy
passutiio Pecrry6nnxi Y3iGexicraim,
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«06 ytacpxacuumn ITonoxenuil .0 nopaake OpralM3alMK B Bricienm yuebHom
3aBCCHAM 3204HOTO  (CTIELMANBHOTO 330YHOTO) M BeuepHero (cMeHHOTo)
ofyucnusy a<Taike APyrux HOPMaTHBHO-NPABOBBIX aKTOB, Kacaiouwmxcs aaHHOM
cdepnl.

CooTBeTCFBME HCCICA0BANUS NIPHOPUTETHLIM HANPABNeHHAM pa3BHTHA
HAYKM H Texuosdoruii pecnmyGaukmn. JlaHHoe HCCAenoBamue BpinonHeHo B
COOTBCTCTBHH C NPHOPUTCTHBIMU HANPABJICHHAMYU Pa3BUTHA HayKu u TeXHONOTMH
IV. «<MudopmaTn3aliua 1 pasBuTHE HHHOKOMMYHHKALHOHHBIX TEXHOMOrHI.

Crenenb u3yueifioctu npobaemst. B obnacTy ynpasnenus, 3ddexTHBHOrO
BLIGOpa MCPBOHAYANLHIOrO ONKWCaHMA, OLEHKH KaYeCTBA u  jOCTYnNHOCTH
JICKTPOHHAIX 06pa3oBaTCibHLIX PECYPCOB YCMEIIHO BeNH MCCleioBaHHA TaKHe
yuenste, kak C.I.puropses, M.B.Bynrakos, E.I'.I'pununa, A.Jl.Upanuuxos,
B.A.Crapbix, A.H.Tuxomos, B.B.JIunaes, A.U.ycesa, A U.Bammaxos,
AW Tankuna, A.B.Conosos, K.[.Ckpunxun, T.Caatu u np. Bonpocst ouenku
o(dekTUBHOCTH  INMCKTPONIOro  06pasoBaHMA M KAa4ueCTRA  3neKTPOMHBIX
00pa3oBateiiblbIX pecypcos paccMaTpHBaIKCh B HCCeaoBaHuaX
B.I1.Tuxomuposa, 10.®.Tensrosa, M.H.Hesxypunoii.

Pasutic  Bonpocos  ¢opMHpOBaHMA MPOCTPAHCTBA  MH(OPMATHBHBIX
NpH3HaKoB, kiaccudukauuy B pelicHuH NpobieM UHTeNIeKkTyansioro aHanusa,
Pa3BUTHA 1IOJIOKCHUIA MHTE/NIEKTYaNBHOTO aHaNN3a B 06Pa30BaHMM U MX BHCApEHHE
Hauulo OTpaxchue B paborax papa 3apyOCKHBIX  yueHBIX, Takux Kak
10.1.Xypasnce, B.W.Bacunses, Topenuk A.JL, H.I.3aropyiiko, I'.C.JI60s,
JLA.Pactpurun, B.B.Anekcanapos, H.J.I'opsckuil, A.M.Hukudopos. B
Y36ekucrane Gonbiiiofi BKiaj B pa3paGoTKy BOMPOCOB HHTEUIEKTYalbHOrO
ananusa, TCOPUM pacliosHaBaHus o6pa3oB, MeTol0B 06paboTKM MaHHBIX BHECIH
M.M.Kamunos, T.®d.Bexkmyparos, HI.X.da3buoB, P.X.Xampmamos,
M.A Paxmarynnacs, H.A.Uruatees, A.X.Huwanos, JI.T.Myxamenuera,
A.P.AXaTOB U JIpyruc OTCUCCTBEHHbIE YUEHBIC.

Co3snautb! NporpaMMHbIe KOMIUIEKChI GOPMHPOBAHUS KOMIUIEKCa NPH3HAKOB,
XapaKTCpU3yIOWMX  MccnegyeMbie  OOBEKTl NPU  pelleHUM  BOMPOCOB
MHTCIUICKTY/ILHOrO alalin3a 3eKTPOHHBIX 06pa3soBaTeNbLHBIX PecypcoB, a TaKKe
ot6opa MH(OPMATHBILIX PECYpPCOB, MX Knaccudukauuu u ouenku. Hecmotps Ha
5TO, HCAOCTATOUNO H3yueHbl NpobsieMbl CO3JAHMA  YCOBEPLIECHCTBOBAHHBIX
aIropuTMOB KilaccHUKaUMK ¥ KAACTEpH3aluy MHTEIUIEKTYaNnbHOro aHaau3a Ha
0CHOBE 0GBCKTOB IMPOTOKONIOB COOBITUI, OLIEHKH KaYeCTBA /IEKTPOHHBIX pecypcoB
06pa30BaTCbiOil CHCTEMBI 110 pe3yJIbTaTaM MX MOHHTOPUHra B pexxume online.

Cesi3b  AMCCEPTALMOMHONO HCCICAOBAHMA € IJIaHAMM  HAY4HO-
HNCCJC/I0BATCIILCKHNX paﬁo'r BbICIICTO oGpasosa'rc.rlbnoro yupexacnun, rac
BLIIOANEHA [auccepTauus. JlMccepTauMOHHOE WCCNENOBAHME BBHIMONHEHO B
paMKax [POCKTOB [UlaHa HAaY4HO-MCCIICAOBATENbCKHX pabor TaiukeHTcKOro
yHusepcutera MHGOpMaUOHHBIX TeXHONOTHi 110 TeMe: Ne A5-045 - «BupTyanbHa
o6pazoBarciibHas CHCTEMa LMPOKOro HasHaueHUD» (2012-2014),

1esb10 Kec1eA0BANMA ABACTCA MOCTPOCHHE alANTUBHBIX MOZENCH OLEHKH
JICKTPONHBIX 06pa3oBaTENbHBIX pecypcoB, knaccudukauma, d¢opmuposanme
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KOMINCKCa HHGOPMATHBHBIX NPU3HAKOB M pa3paboTKa KOMIUIEKCA MPOrpaMMHBIX
CpeacTs, BEAYLIHX MOHUTOPHHT B pexxnMe online.

3apauu uccnegosanus:

NOCTPOCHHE aflanTHBHBIX MoJeJicH, OfcHHBAIOUIMX COCTOSHHC JICKTPOHIIBIX
06pa3oBaTesIbHEIX pecypcoB, U paspaboTka nHpopMatmoHHsIx Moacne#t IDEF 1x mo
BEJICHHIO UX MOHHTODHHIa;

ofipcieneHde  IMOMHOUEHHOCTH  3MeMEHTOB  Kypca  JICKTPOHHBIX
obpasoBaTenbHBIX pecypcoB B pexxuMe online M cosnaHHe MOIENH OUCHKH,
Beqyluel X MOHWTOPHHT;

(opmMHpoBanMe KOMMICKCA NPU3HAKOB 3MIEKTPOHHBIX 06pa3oBaTCNBHBIX
pecypcoB B pacnosHalolIMX cpenax, paspaboTka MeTOROB M alFOPHUTMOB HX
KnaccHpHKaUKH;

paspaboTka apXMTEKTYpbl H MEXMOY/bHOM (YHKLUHMOHANBHON CTPYKTYPhI
NporpaMMHOro CpeACTBa OLEHHBAIOILHE DIIEKTPOHHBIE 06pa3oBaTelIbHbIC PECY PCEI;

pa3paboTka NnporpaMMHOro CpeJCTBa, OCHOBAHHOTO Ha METOAX H aNropyuTMax
Knaccudukaunn Ha Gase nokasatenell KayecTa 3/MCKTPOHIBIX 06pa3oBaTCibHbIX
pecypcoB M oT6opa HHGOPMATHBHBIX NPH3HAKOB NPH BEJICHHH OHCHKH H KOHTPONA
3NEKTPOHHBIX 06Pa30BATENBHBIX PECYPCOB. '

O0beKTOM HMCCIACAOBAHHA  ABJAIOTCA OMEKTPOHHbIC 00pasoBaTe/bHbIC
pecypchl M HMX Mpu3Makd, 6asbl JIaHHBIX KOHTPOJLIEIX CHCTCM, CpPCACTBa
MHTENICKTYANBHOr0 aHaM3a AaHHBIX TP OLICHKE JICKTPOIIILIX 06pa30BaTCabHBIX
pecypcos.

Ilpeamer  uccaemoBanus —  anroputmsl  >¢dexrusnoro  orbopa
HH()OpMATHBHBIX TPH3HAKOB M  QJaNTUBHEIX MoJeNell OLEHKH Ka4ccraa
3NCKTPOHHBIX 06pa3oBaTe/IbHBIX PECYpPCcoB, NIPOrpaMMHLIE CPEICTBA ONpPCAeIeHU
H OLEHKH COCTOAHMA 00bexTa.

Metoasl Hecnenosanus. B mpouecce KCCnen0BaHyA NPUMEHAIHCL METOAbI
WHTEJINEKTYaNbHOTO  aHamu3a JaHHLIX, TEOpHHM pacrnos3HaBaHus o6pa3os,
IrOPUTMM3aLUHH H MOACIHPOBAHHMA, TEXHOJOTHH O0GBEKTHO-OPUEHTHPOBAHHOIO
nporpaMMHpOBalHs, NPOCKTHPOBAHHE NIPOrPaMMHBIX CpeACTB U 6a3bl AaHHbIX.

Hayunast HOBH3HA HCCJI€0BAHHA 3aKITIOYAETCA B CEAYIOLIEM:

paspaboTaHbl aZanTHBHLIE MOAENH OUEHKHM COCTOAHMA BSCKTPOHHBIX
o6pasoBaTe/ibHBIX pecypcoB Ha ocHoBe HHpopMaumonHsix mogeneii IDEFIX,
paspaboTaHHbIX 41 6a3bl AaHHBIX LMS cucrem;

paspaGoTaHa Mozesib OLEHKH, KOTOpas NPOBOAUT MOHHTOPHHT 3NEKTPOHHBIX
o0pa3soBaTensHBIX pecypcoB B pexume online u onpeaesnser NONHOTY JIEMEHTOB
Kypca 93/CKTPOHHEIX pPECYpPCOB, OCHOBAHHBIX Ha MeETOaX MW alropuTMax
thopMHpOBaHHA KOMILIEKCA PH3HAKOB /1EKTPOHHBIX 06PA30BATE/ILHBIX PECYPCOB
B PACMO3HAIOIWKX Cpeaax, a Taloke ux knaccudukaunu;

paspaboTanbi (yHKUHOHANILHAA MEXMOKYJIbHAs CTPYKTYpa W apXMTEKTypa
NpOrpaMMHOrO CpeACTBA OLEHKH 3/1IeKTPOBHBIX 06pa3oBaTenbHLIX PecypcoB,
KOTOpble YCTaHaBNMBAIOT CBA3b C 6azoit mamuelx LMS cucreM uepe3 emuHslil
uHTepdeiic;

paspaboTatio nporpaMMHOE CPEACTBO, MHTCrpMpoBaliioe B LMS cuctemsl,
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KOTOpOC OCHOBAHO Ha arOpUTMax U Meronax knaccupmukaumu Ha 6ase otbopa
AHQOPMaTHBHBLIX [PU3HAKOB® MPH ONlEHKE M MOHHTOPHHIE 3JIEKTPOHHBIX
o6pazoBarc/bibIX PCCYpCOB M NOKa3aTeneit ux kauccTaa.

IpakTHueckne pe3yibTaThi HCCAEXOBAHMHSA 3aKUTIOYAIOTCA B CliE/lyIOLIeM:

pa3paboTalkl aIrOPHTM M NPOrpaMMHOE CPCACTBO HA OCHOBE aNaNMTHBHLIX
MOJICJICIt OIICHKH COCTOAHMA IEKTPOHHBIX MH(POPMALIMOHHEIX PECYPCOB, a TaKkKe
nudopMaunoHHan MOACIL CHCTEMB! MOHHTOPHHIa;

paspa6oTaiio nporpaMMHOE CPEACTBO, KOTOPOE ONpeaeaeT NoNHOLCHHOCTD H
HCJIOCTHOCTh DJICMCHTOB Kypca 3JIEKTPOHHBIX HMHGOPMALMOHHBIX DPCCYpCOB B
pexuMe online ¥ NPOBOAHT MOHHTOPHHT AEATE/BLHOCTH M0Jib30BaTENeH;

paspaborana GubnuoTeka Ui BebG-mporpaMMHMpOBaHMs, coliepxkainad
JIrOPUTMBI OLICHKH COCTOAHHA INICKTPOHHLIX PECYpCOB;

pa3pa6oTaHo MporpaMMHOE CPeAcTBO Bhibopa MHGOPMATMBHEIX IPHU3HAKOB
NPH OCYMICCTBJICHMM OLCHKM M KONHTpPOJS JIEKTPOHHBIX 00pasoBaresibHbIX
PCCYpCoB M Mokazaresieit KauecTBa 3IeKTPOHHBIX 06pa3oBaTeNbHLIX pecypcos.

JloCTOBEPHOCTL PE3yNILTATOB HMCCIeAoBanua OGOCHOBBIBACTCA HETKOM
MaTcMaTHUCCKOH  MOCTaHOBKOWM  3ajauH, HCNONb30BaHWEM  MHCTPYMEHTOB
WHTCJUICKTYAJILHOTO ailaNn3a NAaHHBIX, METOHOB M ITOPHTMOB pacro3HaBaHHs
06pa3oB, a TaKXKC COOTBCTCTBHEM IONYHEHHBIX PE3y/LTaTOB TEOPETHUYCCKHM M
NPHKIIQ/IIBIM  MCCIICAIOBAHMAM, B 4YacTHOCTH, COOTBETCTBMEM MPOrpaMMHOro
CPE/ICTBA, CO3/1alIIOr0 TAKUM k¢ 00pa3oM, pe3ynbTaTaM TECTOB M COMOCTABACHHEM
HX C pcasiblbLIMH JIAlHBIMHU.

Hayunasi ¥ NpaKTHYeCKAst 3HAYMHMOCTh pPe3yNbTATOB MCCJICA0BAHHA.
Hayurias 311a4MMOCTb pe3y/IbTATOB HCCENOBAHMA COCTOMT B TOM, YTO NOJTy4YEHHbIC
pC3yJILTAThl MOTYT CHYXHTb [OCTPOEHMIO aNanTHBHBIX Mofeneil OUCHKH
3JIEKTPOHHBIX MH(POPMALUOHHBIX pecypcoB, pa3paboTke METOAOB M alrOPHTMOB
peuserius 3aj1a4, CBA3aHHBIX C Kkinaccudukauuel U GopMHpoBaHHEM KOMILICKCA
uiopMaTHBHBIX NpU3HaKoB. IToMyyYeHHbIE TEOPETHYCCKHE HAYUHBIC PE3yJILbTaThl
060CHOBLIBAIOTCA CO3AAHMCM KOMIUIEKCa 0COOeHHBIX NPH3HAKOB 3JICKTPOHHBIX
00pa3oBaTCIILIBLIX PCCYPCOB M COBEPIIEHCTBOBAHKEM PacNo3HaloLe CHCTEMBbI.

IpakTHuccKas 3HAYMMOCTDb MOMYYEHHBIX PE3yNLTaToB 060CHOBAHA BLIXOAOM
KauecTa cHcTeMbl 06pa3oBaHus Ha HOBBIH ypOBEHb B Pe3yjbTare pa3spaboTKH
nporpaMmuoro ofecrneyeHHas MO NPOBEACHHIO MOHHTOPHHIA TOCPEACTBOM
aanTUBHBIX MOJICJICH OLCHKN ONEKTPOHHbIX MHGPOPMALHMOHHLIX pPECYpcoB B
pexkuMe online, B 4acTHOCTH NOBbILIEHMEM KayecTBa 06pa3oBatms IyTEM KOHTPONA
YCOBCPILCHCTBOBAHMA 3MICKTPOHHBIX KypcOB, CO3[aHHBIX MpENOAABATENAMH, a
Taioke pa3paboTkoit porpaMMHOro CpeicTBa.

Bueapenue  pesynsTaToB  Hecaeaosanus. Ha  ocHoBe  moctpoeHus
aj]anTHBHBIX MOJCNICA OLEHKH 3IEKTPOHHBIX 06pa3oBaTeNbHBIX pECypcoB,
pa3paboTKy KOMIJICKCAa MPOrpaMMHBIX CPEACTB, NPOBOAALIEr0 KiaccHdukauuio,
thopMupoBaiuc 1 MOHMTOPHHI KOMIUTEKCa MHGOPMATHBHEIX NPU3HAKOB B PeKUME
online:

B KapakannaxckoM rocyapcTBeHHOM YHHBEPCHTETE BHEApEHbl aIrOPHTMbI
IPOBC/ICHHUA MOHHTOPHHIA W OMpEeACNCHHUA MOMHOUEHHOCTH M LENOCTHOCTH
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3JIEMEHTOB Kypca 2JIeKTPOHHBIX 06pa3oBaTeIbHBIX pecypcoB B pexkHMe online Ha
OCHOBE aflalTHBHBIX MOJeJIeH OLIEHKH COCTOSHHA JIEKTPOHHBIX HHPOPMALMOHHBIX
pecypcos (Cnpaska MUHKCTEpCTBA 110 Pa3BUTHIO HH(OPMALIMOHHBIX TEXHONOTHI 1
KOMMyHHBKauui# ot 25 wuiona 2018 r. Ne 33-8/4603). DnexTpoHHBIH  MOIYJIb,
paspaboTaHHbIi B pe3y/ibTaTe Hay4HOrO HCCIENOBaHHA JUIA OLIEHKH 3IEKTPOHHEIX
pecypcoB B BHPTYalbHbIX 0Opa3oBaTellbHBIX peCYpCaX, MO3BOJIMI [OBHICHTD
3¢ dekTHBHOCTL OLIEHKH 3/EKTPOHHBIX pecypcoB B 1,2 pasa;

METOAbl M ANTOPUTMbl Ha OCHOBE aNaNTHBHBIX MOJENEH OLEHKH COCTOSHHUS
JEKTPOHHEIX pecypcoB, a Takke anropuT™M (opMHpOBaHHA KOMIUIEKca
MH(OPMATHBHEIX NPH3HAKOB NPU PACNO3HABAHMM JaHHbIX B MPOTOKONE COGLITHIA,
paspaborannsiit OO0 «Ferret Soft», BHeApeHb! B HHQOPMALHOHHLIE CHCTEMB!
«Archive Kiosk», «FKadr» u «Reyting» (CnpaBka MHHHCTEpCTBA 110 Pa3sBUTHIO
MHGOPMALIMOHHBIX TCXHONOTHIA M KOMMyHuKauui oT 25 uions 2018 r. Ne 33-
8/4603). Micnons3oBaHue airopuTMoB H METO/I0OB, OCHOBAHHBIX HAa aAaNTHBHBIX
MOJICIIAX ONEHKH COCTOAHHA JJIEKTPOHHBIX PECypcoB MpH 6ricTpoit o6paboTke
3 dekTHBHOM aHaNM3e AaHHLIX B cpefle pasnosHasaHua obpasos, B 1,5 pasa
anroputMbl  GopMHpoBalus HHGOPMATHBHEIX MPU3HAKOB MpPH pPacno3HaBaHMU
[alNEIX B TIPOTOKONAxX cobuiTHA B 1,2 pa3a B pe3y/bTaTe Hay4HOro HCCNEA0BaHHs
TNO3BO/IHIO NOBLICHTb MPOU3BOAHTEILHOCTE TPYAA OTBETCTBEHHBIX COTPYAHUKOB B
cucreme, Ha 15-20%;

anropuT™pt (hopMHMpoBaHMA W BbiGOpa KOMIUIEKCA HH(OPMATHBHBIX
NPU3HAKOB MPH ONpeAeNeHHH AaHHLIX (pacno3HasaHuu 00pa3oB) B MPOTOKONAX
coObITHi, CHOPMUPOBAHHBIX NPOrpaMMHBIM KOMILIEKCOM V3ACBO, BreapeHsl B
Kapakannaxckom rocyAapcTBEHHOM YHHBEpCHTETE H Hyxycckom
rocynapcTeeHHoM mnejarorudeckoM HHctHTyTe (CripaBka MmunucTepctBa 10
Pa3BUTHIO MHGOPMALIMOHHBIX TEXHONOTHI K KOMMYHHMKaLHI oT 25 nioHs 2018 r. Ne
33-8/4603). B pesynsTaTe MCNIONL30BAHKA NPOrPAMMHBIX CPE/ICTB Knaccupuxauuu
JOXOJI0B OT OILIATH! KOHTPAKTOB B IPOTOKO/E COOBITHH MPOrpaMMHOro KOMILIEKCa
V3ACBO u 351eKTpoHHOI perucTpauny AOroBopoB By3a IO3BOJIMIH MOBBICHTE
NPOH3BOAMTENLHOCTE TpyAa OyXrantepHu u OTAE/OB M2PKETHHIA BYy3a;

undopmanmonnas cucrema  EubnuoTeKH ETRA (External Trading
Application) B Buge Web Service, Brmoualomas B ceOa anropuT™bl Ha 6ase
ANANTHBHBIX MojeNell OLEHKM COCTOAHMS  JJIEKTPOHHLIX  pecypcoB B
PACHO3HAIOIHX CpeJaX, BHEApPEHA B pElLICHHE 3ajavaX OLCHKH IJIEKTPOHHBIX
pecypco, KpoMe TOro anroputv BeiGopa H ¢dopMuUpOBaHUA  KOMIUIEKCA
MH(OPMaTHBHBIX NpH3HaKoB cuctembt ICM (Investigative Compliance Module)
BHCADEH B pellieHMe 3a4a4 HMHTE/UICKTYalbHOro aHanusa JlaHHbIX  NpH
pacno3HaBaHHi aHIbIX NPOTOKOJIOB COGBITHHA (log) (CnpaBka MuHKCTEPCTBA 1O
Pa3BUTHIO HH(OPMALHOLIHBIX TEXHONOTHi 1 KOMMY HHKALMH OT 25 mions 2018 ro Ne
33-8/4603). Mcnonb3oBaiiic pe3y/LTaTOB Hay4HOro UCCIIEJOBaHUA MO BHCAPCHUIO
ANFOPUTMOB Ha OCHOBC a/IANTHBHBIX MOJCEH OLEHKM COCTOAHHA SMEKTPOHHBIX
pecypcoB B HHQOpMalHOHHYIO  CHCTEMY ETRA 1no3Bonwid ITOBBICHTb
3 (EKTUBHOCTS DIEKTPONILIX PeCYpcoB B 1,5 pa3a, a anroput™a ¢opMUpOBaHys
KOMIUIeKca MH()OPMATHBIBIX MPH3HAKOB MO3BOJIMNO MOBBICHTE 3(PHEKTHBHOCTH
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BHE/IPCHUSA aHANH32 TIPOTOKOJIOB cO6bITHIi cucTembl ICM B 1,3 pasa.

Anpo6auus pe3yansTaToB MccienoBanus. TeopeTnyeckue U NPaKTHYECKHUC
PC3yNLTATLl HACTOALUCFO MCCNCAOBaMA anpobupoBaHbl M OGCYXCHBI Ha 5
MeXIyHapOAHbIX ¥ 9 Pecry6iHKaHCKHX Hay HO-NPaKTHYECKUX koH(pepeHLMAX.

MNy6aukauuss pe3yabTaToB HcchepoBanus. [lo Teme HCCNEnOBaHHA
onmy6nukopano Bcero 29 HayuHbix paboT, B uactioctd 10 craTeii B HayuHbIX
M30aHMAX, pEKOMEHJOBaHHBLIX Bsicweii arrecrauuonHod  KOMHCCHMe# K
My6NHKaUWKM OCHOBHBIX HAyWHBIX PE3YNLTAaTOB NOKTOPCKMX AMCCEpTaLMi, B 3
3apy6excbix kypHamax u 7 Pecrny6iuxaHckux sxypHanax, a Taloke MOMY4CHEI
CBUIETENLCTBA HA 4 porpaMmuble paspabotku s IBM.

CrpykTypa H o6bem muccepTammm. JluccepTauus COCTOMT M3 BBejcHMA,
yeThIPEX IJ1aB, 3aKNIOYCHHA, CHCKA HCMONbL30BAHHON JIUTCPaTyphl, CMHMCKa
YC/NOBHBIX 3HAKOB W TCPMMHOB, a Taioke npuioxenuil. O6bem axcceprauuu
coctasysier 107 cTpaHuL.

OCHOBIIOE COAEPXAHUE INCCEPTALINU

Bo Beeacnuu 060CHOBaHbI aKTYaNibHOCTE M BOCTPEOOBAHHOCTL TEMBI
JMCCEpTaLUK, OTpPEAcCHBl Ledb M 3ajlauH, O0BeKT M mpeaMeT HCCieloBaHus,
NPUBOAHUTCA COOTBETCTBHE HCCIICNOBAHHA IPHOPHTETHEIM HANPaBlCHHAM Pa3sBUTHA
Haykn M TexHonoruii Pecry6nuku Y36ekucTaH, M3NoKeHbl HayuHas HOBU3HA,
NpaKTHYECKHE  PEe3yNbTaThl  MCClcAOBanMA, 00OCHOBaHAa  JOCTOBEPHOCTbH
NOMYYEeHHBIX PE3YJILTATOB, PacKpHIBACTCA TEOPETHUECKAaAs M  INpaKTHYecKas
3HAYMMOCTb Pe3yJILTATOB MCCIICIOBAHMA, ONKCAHO BHeApeHWe pe3yJbTaToB
HCCNENIOBaHMA, NpUBCAEHEl CBeleHHA 06 omybOIHKOBAHHOCTH Ppe3yNbTaToB H
CTPYKTYpe AHCCepTaliH.

B nmepeoifi [naBe [HCCEPTAllMH «AHAJN3 NPOrPaMMHLIX CPeACTB
NPOEKTHPOBANMSA IIPONECCOB Pa3paboTKM 3/1eKTPONHLIX 00pa30BaTeNbHBIX
pecypcoB» NpoBelieH aHalu3 HCCIieI0BaHHH 110 TeMe JuCcepTallii, NPUBOAATCA
HeobXofnMEIe ONpeleNicHHA H AOMONHHUTENbHbIC NONTBEPXKAEHHS M MOCTaHOBKa
3amayn.

B Hacrosmee BpeMs B cepe obpasoBanus CYLICCTBYIOT CTaHApaThl,
obecneunsaromue npumenenue UKT: ADL, AICC, ALIC, ARIADNE, CEN/ISSS,
EdNA, DCMI, CEN/ISSS, EdNA, DCMI, GEM, IEEE, IMS, ISO, PROMETEUS u
SCORM. B uacrhoctH, B crangapre SCORM LMS cucrema onpenenser, kakue
IaHHBiE M Kyla pa3MeIlaloTcA, a Takke BeleT HabmoaeHHe 3a AEATENLHOCTBIO
T10J1b30BaTEIA.

B auccepraumoHHoil paboTe mpouecch! Nony4eHbl MyTeM MOAETUPOBaHHA, B
YaCTHOCTH MPH OLEHKE 3JIeKTPOHHBIX oOpa3zoBarenbHbiX pecypcos (DOP)
HepBOHAYaANBHOrO 3JNEKTpoHHOro ofpasoBatensHoro npouecca BPMN 2.0. B
pe3yabTaTe Moc/ie0BaTeNbLHOCTH NPOUECCOB, BBHIMONHAEMBIX onepauuii, ynobcrsa
oToOpakeHHs co6LITMH ¢ MX y4yacTHHMKaMH, MOJEIMPOBAHUA C HCHOJIb30BAHHEM
INaHHO{  HOTaLMM, 0OpH  HCOGXOAUMOCTH, MOBBILACTCA  3(HEKTUBHOCTD
PEMIDKMHUPHHTA J1I060r0 CO3AaHNOr0 NPOrpaMMHOro CPEICTBA.

Ipu ocyuiecTB/IEHHH NOCTABICHHOMN LE/IN U PELUCHUH 3a/iad UCMOMIL30BANach
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6a3a nanusix cucreM, hopmupylomas D0P. B obuieit opranusaivontoi CTpyKType
(puc. 1) mpouecca paGotel LMS cucreM cdopmupoBaH NMpoLECC JEKTPOHHOTO
o0pasoBaHHs, caM e npolecc 3ammyckaerca npenopasarenem. JIpu aTom kype u
crpykrypa S0P dopmupyloTces B ¢Bs34 ¢ LMS.

Texyund xypc/  pe—— Werpasey
gl |susopaypearace Pasons c uomen [~ cuonw
Cools Cook
L5 ! L
-4 S imeread
L | ~
3 &
gl .- yroasses
el ascrynow Orser
f | "”[ — g & = e
2| oueH
g Borporm .
. [ 1 }\
5 Mozepridapm w Ouerxa
Is g p et L, Npozepan gﬁ‘.:,}ﬂ Oueroa
g KXypca / 30P cryaenta s N\ samnrd
3 = £ ‘

Puc. 1. O6mas opraHn3auHonnas CTpyKTypa paéouero npouecca
LMS cucrem

OO6bIYHO OCHOBHbIM 0OBEKTOM LMS cucTeM ABMAIOTCA NEMEHTBI yqeﬁuoro
Kypca, a DOP - mporpaMMHbBIM NpoAyKTOM. YuuThiBag, uto JOP cocrout M3
3/IEMCHTOB KYypca, MCC/ICIOBAH KOMIUIEKC HEKOTOPhIX IPM3HAKOB KaXKAOro
JneMeHTa Kypca Al MX KiaccHHKaLMH B IMccepTauHoHHo# paboTe. B yacthocTy,
xh Gy =Tk) — nexuus, x5 (=k +1Lk;) — 3a%aune, xfi (s =k + Lk;) —
TECTOBOE 3a/IaHHe, x,fz (s = k3 + 1,k,) — rnoccapuit, x,{f (js = k4 + 1, ks) — ceMuHap,...
x)¢ (o =ks + Lke) — dOpYM, x}} (,=ke+1,k;) — uaT u T.A. B pesynsrare

POU3BOJILHEIH YUEBHLIi Kypc X BLIpa&XaeM CJIC/IyIOmUM 06pazoM:
x=(al,x2, . xh 2, 2, xda Nt pdneat2, | N L §))
1-rpynna 2~rpynna N rpynna

3neck npusnaky x¢, (i = T, N) npucpauBaetcs 3HaueHHe eJIMHULIA WIH HOJb.
Hcxoms M3 ckasaHHOro M ¢ Hcnons3osaHueM (1), DOP moxHO omnKcartb

crenyiomwumM o6pasom:
,
X= Ux,,

1t
Jn-1 . ,x]N

ess soe ses sen

+1
Xp1) Xp1s o ,x{,‘ i, ,xp VXA e XY
/Y 11"'1 f2 21 In-1tl fN
X = sz,xpz, ey X z,xpz ) oo ,xpz,xpz ) oes ,sz P ,x i (2)

« 500 000 008 2ea ses cop sau ses aun ses s

h ll+1 fz Jat1 Jn-1+1
xpﬂlp' xpmp . xpm,,' Xpmp ) sees pmp, xpmp . xpmp ) seny xpm,,

3pech X — onexTponnbic 06pa3soBaTenbHble PECYpehi, Xp- 3NEKTPOHHBIC

o6pasoBaTenbHbic pecypebl kiacca p, r — obiuee KONIHYCCTBO YHEOHBIX KypCOB
(npeaMeToB), ™M, — KOJIMCCTBO NPenoaasatened, BeAylux yHeGHbIH Kypc p.

DneMenTbl Tabsuitibl (2) cocToAT U3 uncen 0 WIH 1, KOTOPRIE ONPEACNAIOTCA U
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NOMONHAIOTCA Ha OCHOBC NPOrpaMMHOro 0GCCIICHCHHMS, CO3NaHHOrO B paMKax
Auccepraunontoit pabotel. B (2) ocywmecTenserca 3aMena H HopMasnu3auus 6e3
yutep6a 211 obuHoCTH cneaylouum ofpasom:

~1_

Agh i 22 __1 i i =N
Xpr =7, 2l Xpk s Xpie TS L j41 Xpk s+ Xpk = 1~-i~ 1Ei—1~-x+1xrk

B pesynetare dopmupyerca obyuatomas BbIGOpKa 31CMEHTOB, COCTOALLAA U3

JIeHCTBHTCIIBHBIX MHCCIT:
f;l, fgl, e i,’,‘ﬁ
$1 =2 =N
Xp - xpz, xpz, ...,xpz
LTI
Xpmys Xpmps 1 Xpm,,

Ha ocrose obyuatoweii BbiGopku kpuTepuii ouenku kauectsa JOP knacca X,
(a,/l,,)
(bp.Ap)
(al,a?,..,a"), b = (b’, 2, ...,b”) - nelcrop U

e i=1TN 1 =
a’ = (xp xp) o= E1—1( Xpi xp) Xp1Xp2,f = N.
3nech X, - ycpeaucniblit 06beKT Kiacca Xp.

B mucceprauyonnoii paGoTe npejularacTes pellcHUC CAeAyIouIcH 3aauu o
ONTHUMU3ALIKH 15 ONPCACIICIHHS KOMIJIEKCA HH(POPMATHBHBIX MPH3HAKOB H OUCHKH
kauecrsa DOP B ux paspesc:

Y= (ad)
1(a,) =—F
( p) (br'lp) p eAI} 3)
L l
Al = {2, 30, 2% =1, A% € {0; 1), p_1r}

Pewenue 3anaud ontummusauuu (3) onpeaesnseT KOMIOHEHTHI BEKTOpa Ap,
NMPHCBAUBAIOILETO MHHHMaNbHOE 3HaueHne dynkuuonary 1(4,).

B koHue pmaHHOI rnaBbl mNpefaraloOTCA MAaTeMaTHYCCKOE BbIpaKCHHME,
OCHOBaHHOE Ha ANrOPHTMax BhIYHCHeHHWs oueniok DOP, a Takxe nogxon K ero
pewenuio. ITycts Xp1, Xp2, ...) Xpm, € Xp — KOMILIEKC obyuaromeit Bei6opku S0P
(p=T1,7); npencrasnen Bektop &= (£1,&% ..,eY), cocrosmmii u3
COOTBETCTBYIOIMX MaJbIX 4YuCEN, HU3MEPEHHE CXOXKECTH Mexay obbekTamu
onpeaenscM cneayrommm obpasom:

1,ecan |xb, —xL,| < &
pi(%p1%p2) ={ p I = %3 . 4)
0 — uHaye
Hcxoas u3 H3noxeHHOro BhILE H H3MEPEHHA CXOoxecTH (4), mpeanaraem

crepyolee:
L. xp; € Xp, j — Bxutan obnexra B GopMUpOBaHHE p-Knacca:
m

Oy oson) = D D pilto i) o = T k= Tm; j # k. 5)

k=1 (=1
2. O6wmii Bknan o6bextos B popmuposanue X, — kiacca:

BBIpP@KacM B BHAE I(Ap) = , rae (*,*) — ckanapHoe npousBefieHHe, A =
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m m N o
Tyne (%1 2p) = Z Z zpi(xpj,xpk) J=Tm k=Tm;j+k (6)

Je1k=j+1i=1
3. Cpenunii Bnan 06bexToB B popmuposatine Xy — knacca:
m
1 J— —
yp,(xp,‘xpk) = ;Z I‘j(xpj,xpk),} =1Tmk=1m j=+k N
j=1

4. Bilan HOBOFO WM Hem3eecTHOro obsekra w=(w,w?,....w"), koropbtit
MoxeT GBI BreceH B Xp-knacc: [y (W, Xpie) = Zika Zik1 At (W, xp) bk =T,m.

Eci BEINONHAETCSA HEPABEHCTBO I‘w(w, xpk) 2 I‘ypf(xp j,xpk), TOrAa ypOBCHb
npunamnesxHoctH w=(wl,w?,....wV) ofsekta p-wIaccy OTHOCHTENBHO HpYrux
ABJIAETCA BLICOKHM, 3 Taioke BHICOKHM CYMTaeTca Biiiad B (oMupoBanue Xp-
Knacca.

Bo BTOpO#i r1aBe auccepTauny «Moeau, METOAbI H ANrOPHTMBL OUEHKH
31eKTPOHHBIX 06pA30BATEJLHBIX PecypcoB B PACNOSHAIOUIMX  CPEAAX»
pa3paGoTaHbl anrOPUTMBI (OPMHPOBAHHS MPH3HAKOB, OLCHKH COCTORHHA H
LEIBHOCTH 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX PECYpCOB. PaspaGoTaHsl MOZACIb
OLIEHKH, KOTOpas MPOBOAUT MOHHTOPHHI K OnpeaenicT MOJIHOLEHHOCTD JIEMEHTOB
Kypca HMHQOpPMAUMOHHBIX O0OpPa3OBATELHBIX CHMCTEM, METOL M aIrOpHTM
onpeneneHus KayecTsa 3JEKTPOHHOro yueGHOro Kypca B aBTOMAaTH3UPOBaHHBIX
06pa3’oBaTeNbHbIX CHCTEMAX, @ TAIOKE METOJl KHCKYCCTBEHHOTO obnexra» pelenus
3ajaun KiaccuuKaunH oGBEKTOB IPOTOKONA COOBITHH B pacrno3Halolei cpene.

Monenu oueHKH 1eKTPOHHBIX PecypcoB, TOCTPOSHHBIX C MOMOLULIO dyHKUHMH
onpenenenus BKIaaa B pa3BuTHE COGCTBEHHEIX K1accoB DOP, BbIUHCIEHHA o0wed
M cpenHelt OLEHKH M onpeeneHns koI(pHLHEHTa CXOKECTH MEXAY 00beKTaMH
paspa6oranel Ha 6ase dopmya (5) - (7).

Kpome TOro, BO BTOpOi#i rjase AuccepTalHuH BEIGOp  KOMILIEKCa
MHGOPMAaTHBHBIX Npu3HakoB H ouekx DOP onpeaenieTca pesynbTare pelenua
3afauu onTuMu3aumu (3).

Pa3spaGoTaHa aflanTHBHas MOJelNlb, OCHOBaHHas Ha BCCOBBIX ko3 puLHeHTax

OLEHKH COCTOAHHA 3/EKTPOHHBIX HH(OPMALMOHHBIX peCypcoB, yueBHBIX KYpcoB,
MALMOHHBIX CHCTEMaX 3JIEKTPOHHOIO

CO3JAHHBIX MpenonapareneM B HHGOP!
o6pasopanusa. OLEHKA COCTOAHMA IJNIEKTPOHHOrO yue6Horo Kypca Onpeaenierca
OTHOCHTEJILHO BECOBBIX BEKTOPOB, 0BYCNOBIMBAIOMIMX Ka4eCTBO 3JIEKTPOHHOIO
yueGHOro Kypca M STanoHHOH TabNHLEL AfanTHBHas MojeNb OMpenenseT Hx
COCTOSHME, @ TakKe MNPOBOAMT MOHHTOPHHT HCIONB30BAHHA 3MEeKTPOHHBIX
pecypcoB npenofaBaTenaMH H CTyJCHTaMH. MocTpoeHHad ajanTHBHad MOICIB
BRIMOMHAET (YHKUMH QIropHTMa IS CO3JaHHOro NporpaMMHOro CpeiCcTea, B
pesy/IbTaTe 4ero NoABNACTCA BOIMOXKHOCTB OLEHKH COCTOAHHUA 3neMeHTOB Mmoboro
Kypca. ‘
Tatoke, B J1aHHOI [J1aBe HCCAGMYIOTCA METO/bI H AJITOPUTMBI peIlieHHA 3afaun
onpeneNeHns kauecTsa yueGIbIX Kypcos LMS cucreM, IIHPOKO NPHUMEHACMBIX B
o6pazoBaTensHoii CHCTCME H 31eCh paccMaTpHBaeTCs cneftytoua 3anasa.
Mycte aTanonsas tabmuua 3O0P w obyuaromias  BbIOOpKa, co3jaiiHas
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creuHanucTaMH, NMpeACcTaBjICHa CACAY IOILHM o6pa30M:

N
x}, %%, oy %] Vi YE w1
1.2 N 1 ,,2 N
X = X2,X2, 00y X2 , Y = Y2:Y2: s Y2 . (8)
1.2 N 1,2 N
n Xns s X Yrr Y o1 Yn

3necs X — sTanoHHas Tabnuua y4yeOHBIX KypcoB M Y — ofywatomas BeiGopka
SMeKTpoHHBIX  Y4eOHEIX KypcoB (DVK), cosmanHele  npodeccopcko—
npenoaasatensckuM cocrasoM (TMTIC). Kpome Toro, myets t; = (t},t7, ..., t{') -
BECOBOI BEKTOp, NP NMOMOIIH KOTOPOTO CHELHAIHCTaMH OTPaciM onpesenserca
KayecTBO 3/EMEHTOB Kypca. [lapamMeTphl JaHHOTO BEKTOpA ONpEAENAIOT KauecTBO
i — yuebHoro Kypca B paspese ero napamerpos. pyruMu ciioBamH, t¥ — Becosoii
ko3 duuuent k npusnaxa i—y4ebHOro Kypca.

O6b1uHO RecoBoil K03 dHLHEHT MoXeT ObITh aBTOMATHUECKH quucnen

£ 1,x{ #0
crenyomam  obpasom:  tf =2 € [01],x/ %0 wm tf = {0 t )=
t xt —

ILN;i=1m.

Bo muoxectse A napameTpst X u 06BEKTHI Y CXOKECTH Kypcos o6yuatorwedt
Bbi6opKH, cozaatHoi ITTC u npu noMoH TabNULb! IEMEHTOB STATOHHOrO Kypca,
BRLIYMCIIAIOTCA CIIeAYIOWHM 06pa3oM:

_ R e
peMr=lx—yla= JZ,:W(x’ —-yN2.

B 3T0it rnase paccMaTpHBaeTCa 3ajavya mno ONTHMHU3aUHH, O3HAa4aroulas

yBeNMUEHHE CKANAPHOTO MPON3BEleHHs C BECOBEIMH BenMuuHamu (t, 1), xoTopoe

BBIpXKAETCA CXOXKECThIO 00BEKTOB B paspese obyuarowmx BeGOPKOB H q)yHKan
p(x, ¥)1, BeruHcnsemoit B oSyuatoeit Boi6opke (8) M MHOXKeCTBe A € A

11(/1) =8 max

pxNa . ‘ ©®
Ae N

3uauenne Qynkumonana (1) onmpenenser KayecTBO CO3AaHHOro ydebHoro
Kypca OTHOCHTEJILHO TIPH3HAKOB BeKTOpa A B €ro MHOXeCTBe A € AL,

B cBoO10 Ouepep pelIeHye ONTUMH3aUHOHHOM 3anayH (9), NPHBOAMT K BRIGOPY
KaueCTBEHHbIX NapamMeTpos apToMaTusupoBaHHbiX DYK. 3nech noa A nonnmaercs
Takke BEKTOP aflaNTHBHOCTH.

AanTHBHas MOJE/Ib OLlEHKH 6IHM30CTH 3TaOHA cocTosHusA S0P k pecypceam,
sueceHHsiM [IIIC, ompemensercd ¢ MOMOIIBIO CreAyiolell MaTeMaTHUECKOMH
Mozenu:

(x. Mly — min
=z, 2 =1} (10)
co < p(x,¥)a < do
3nech ¢y U dy ABNAIOTCA MpelenbHBIMH 3HAYEHMAMH KadectBa DOP, koropbie
onpeneneHsl 3KkcrepramH. PemeHue panHolt npobnemsl, ¢ omHofi CTOPOHBI,
onpegenseT BO3MOXKHOCTh OpraHH3aLiK yqeGHOro nmpoliecca B paspese Kakux-nH60
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snemenToB Kypca DOP u, ¢ npyroif cTopolibl, cucTeMa 06yueHus afnanTupyercs K
ofyueHuio B paspese 31eMEHTOB JaHHOro Kypca.

AlanTuBHas MOJENb OLCHKH COCTOAHHS SNEKTPOHHBIX pecypcoB (5),
CO3JIaHHBIX C YYETOM BECOBBIX K03(pHUHMCHTOB, BEIpaXaeTCA MyTeM ClleyioLeH
ONITHMH3ALHH:

p(x, )z — miny

(t,y)a — max,

A=zl 2=1}

as@tyarsd

3necs, kak ¥ B (10), 3HaueHus yncen ¢, ¥ d; NpHCBaHBaloTCA 3KcnepraMH. Kpome
TOrO, pellleHHe 3aja4y ONTHMH3ALMH ONHOBPEMEHHO MO3BOJAET NPHOMH3HTE
o6beKTsl X 3TANOHy M NOBbICMTh MX Bec. Pewenue 3agauu (11) onpenenser
3HaueHHe QYHKUWH KauecTBa W BeC CO3[IaHHOrO MpoaykTa. B cBolo ouepear, Bec
cosfiaHHoro 30P 1eMOHCTPUPYET €ro KayecTBO.

BaxHbM (hakTOpoM ABNAETCA TO, KAKHE CBEAEHHA XpaHATCA B 6a3e AaHHBIX
cucteMsl. B 3Tolt cBA3H, Hackonbko Gonbiie cBefeHuit o cobbITHAX B Tabavue
ApoToKoNa cobbITHi, TeM Gonblie HOBBIX JAHHBIX MOXKHO CO31aTh. AHAJIM3 AaHHEIX
H Mozene nmnpouecca kiaccHHkalMH paspaboTaHbl B MCCAEOBaHMH M
NpeAcTaBieHbl Ha puc. 2.

an

£
t5 . .
M Urewia " N ObpaSorxa
§ E (n3Bneuenn) M 106 > ¢ QCpNRUpOB2NIe
4 10Gos AZHHbX BaHNMX AZHKM omveros -
5 : |
N (= —_ -
% Moayns () Copua ®°0plmpnumu: M y
g askma —>» $opurposanue °:‘,':‘ 3anucy LOGa nomny |-+ EAMS
5 g ypea /30P napametpos 30P cobumin
b 4 4
- [ )
2 l Cootuittt 0 e20a¢ l %
§ Coo&uera 0 Y T @
4 (o —
i fr
§ O—b Corsakie 30P Bzoapsnmex30P | 00 )
no Tpebosakiio
€ _ (1) J
c

Puc. 2. KnaccudmKauus nporokonos coburruit LMS cucrem

[IpuMeHeHHe MeTONOB aHANH3a H K1accupUKauMH AaHHLIX TPOTOKOJIOB
COGBITHII MO3BONAET OCYIICCTBHTL HE TONBKO o6pa6oTKy AaHHBIX, HO H HX
¢uneTpaumio no uidopmaTHBHbIM NPU3HAKAM. JlaHHblit Mpouecc ocymecTBIsAETCA

1

¢ MOMOLIbI0 pcllalolero Mpasuia S(x,y,p) = {z ERM|z—yl= ;Iz - xl},x €
coX,y = coY,p — const,p > 1, KOTOpoe Ha3bIBAeTCA  «ILap ATIOJUTOHHAN.
UckyccrBenitible 00bexThl 1apa ¢opMUpYIOTCA CNEAYIOIHM ofpa3oM Ha OCHOBE
(5):
. _ 1

Xpmax = m}arzll‘,« (xl'l.xl’k); Xpmin = m]m rl(xl’f.xpk)' Xpgpr = m—prl(x!’].xpk)'
Tlyctb OBGBEKT KOHTPONA W = w',w?,...,w") nonyyen u3 mporokona
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co6nITHif, TOT1a A OLCHKHM 3TOr0 06BEKTAa MCMOJMB3YCTCA Wap AMNOUIONHA» K
1
roJlyyacTcs OJIHO M3 HMX: CCAH Iw - xp,,u,xl < ;IW - xpmml, T0 DOP BHICOKOTO

1 .
KaucCTBa, CCJIN ;]w —xpypr| < lw —xpmaxl, TO KaueCTBECHHBI; ecnH
1 .

Slw = xp,m-n| <|lw- x,,;.,,,l, TO HEKAYeCTBEHHBIiA.

Ecnu sbiitonticiio nepesoc nepaBeHcTBo, To DOP BbIcOKOKauecTBEHMBI, CClin
BBIIIOJIHCHO BTOPOC HCPABEHCTBO, TO OH CHMTACTCA KayeCTBEHHBIM, B Cly4ae
BBIIIOJIHCHUSA TPeThero HepaseHcTBa DOP - HekauecTBEHHO MOArOTOBEHHBIH,

Kpome Toro, Taxske MOXXHO ONpenenuTh 06BbEKTH! NPOTOKONOB COGLITHIA C
ucrnons3osatiucm (8).

B Tpersbeii rnase «Co3aanue NporpaMMHOro cpeicTBa OLICHKH COCTOSTHHS
JNEKTPOHHBIX 00pa3oBaTeJibHBIX pecypcoB» pa3paboTaHbl MNporpaMMHoe
cpeactso «ERB», apxurckrypa M (pyHKUHOHANbHAA CBA3b MEXZY MOAY/IAMM la
OCHOBC aJ1alTHBHOI MOJIC/IM OLCHKY COCTOAHMA 3JICKTPOHHBIX HHAOPMALMOHHBIX
pecypcoB. Kpome Toro, mpoBepensl pe3ynbTaTbl TCCTHPOBAHHA MPOrpaMMHOrO
CpCIICTBA, @ TaKXKE C MX INOMOIIBIO ero (PyHKUHOHANBLHOCTb, HANEKHOCTb M
3alKIICHHOCTD.

ITporpammuoc cpeacrso «ERB», paspaboranHoe ¢ Hcrnonb3oBaHHEM
konuenuun MVC, cocrour u3 Tpex Mmoxyneii: utcuus BJl, ouenku SOP u
(opMupoBaiiua oTycToB. PesynbTaTsl mpuMeHeHusa koHuenuuu MVC nossonsior
copmuporaTh mnonn3oBaTeSibCKuiM uHTepdeiic, paboratommii Ha pasNTMYNBIX
mnardopMax, a Take ero noaaepxky. Obecneuena uaeHTHUKaLKMA 3aMPOCOB B
mojtyJic popMHpPOBaliHs OTYETOB.

fpepcTanaenxe Yapseneua 68
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Puc. 3. ApxurexTypa nporpammuoro cpeacrsa «<ERB»

ITporpamMmiioe cpeacrso «ERB» ofecneunBaeT npoBeNeHHE MOHMTOPHHra
BHecenns kadcctBennsix DOP 1 ypoeeHb ux ucrnionp3oBaHus B LMS cucremax.
[Toctpociibl apXHTEKTypa MporpaMMHOro CpeJCcTBa Ha OCHOBE MaTeMaTH4YecKoro
obecricycHua K ero CTpyKTypHas cxeMma (puc. 3).

[Tporpammiioe CpEACTBO MO3BOJIAET MOATOTOBHTE JOMONHHTENLHBIE OTYETE! C
NOMOUIbIO M3yUCHHA CTPYKTYpb! Tabnuu. Jna co3gaHHa CTaCTUTHYECKUX AAHHBIX
nue TpeOyerca mnoBTOpHas 3amuch KoAa (php ckpunTt), AOCTATOMHO TOJIbKO
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noArotoBuTh sql-3anpoc mna cneuuansHoit QyHKUMH B cucTeMe, TCpcaaTh
3arofIOBOK CTaTHCTHYECKOH Tabnuubl, KOTOpasd NO/MKHA GBITh cGopMupoBana, a
TaKKe ce napaMerphl.

[Toctpoenue nporpamMmuoro cpeactsa ERB, Brinonnsioniero Hossie gyHKuuy,
Ha OCHOBE 3a/IaHHLIX HH(OPMaIMOHHBIX CHCTEM, B HaCTHOCTH MOJIyJicH CHCTCMBI
MOODLE, ssnserca caMbiM ONTHMaNbHLIM BbiGopoM. Tlpu 3ToM nporpammiuoe
cpeactBo «ERB» crpoures Ha 6ase cucremnt MOODLE, uudpactpykrypa
pacnpeziencHus NpoLeccoB, MPOHCXOAAIIMX B HCM, PEUTAracTcs 110 CCpBepaMm, Kak
3TO NI0Ka3aHO Ha pHc. 4.

g | e Moy oo B | | e n s 22222 AT
ADKHBIX MOODLE 08 . wngdxbmnemn Becos
RN
31»m . .
npeacraane- mm Moaynt ob AU Mogyns pacuera
HMA U pac- npraKaXos MPEACTBANCHKA 6avsocTH
npeaenexus
el
3ran Moayns Moaym
oGpaboTku || PPEACTEBAECHIA | ... of Monyns L...s]  Moayms nogudukawmn [ |
RBHHBIX — [+ 3TanoHos U aeoo‘::u

S

Puc. 4. Hndpacrpykrypa pacnpeeicius npoLeccos 110 cepepam

Monynu «ERB» B 3aBHCHMOCTH OT niporpaMMHON HH(PACTPYKTYphl
pacnpeneneHua NpoLEeccoB Mo cepBepaM paboTalOT B TpH ITana:

1 - pabota c 6a3amMu AaHHBIX;

2 - mpecTaBNCHHC H pacnpelieieHHe;

3 - o6paboTka gaHHbIX.

B nauccepraumonnoil paGote ans TECTHPOBaHMA NpPOrpaMMHOrO CpCACTBA
ucnonbiosana onnafu-ycinyra nposepku Validator, ¢ noMowplo KOTOpoi
yCTpatielisl olH6KH H HEQOCTATKH, BCTpeYaeMEle B mporpaMMHoM cpeacrse «<ERB»
(ucnpasnena crTpyktypa HTML), a Taioke NpOTECTHPOBAHO OMNpefeNieHHC
HepabouuX runepcchuloK, yKa3aHbl ITyTH K HE HMEIOIKMCS PHCYHKaM, NpaBHIIbHOC
npuMeHeHne TeroB B nporpamMioM cpeactse «ERBy.

Kpome Toro, paccMoTpcHa MofienibHas 3ajaua KIaCCMUKALUH 3JICMEHTOBR
[IpoTOKONa COOKITHII B COCTaBe H3ydeHHs MpoToKona cobniTiit MHdopMaltHOHHEIX
cucteM. B pesynbtarc peucHbl 3aflauM aHanM3a, KnaccH(UMKalMM IPOTOKONOB
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cobriTuif, dopmupyemsix LMS cHctemamu, a Takxe MX H3ydeHHe M0 HX
cnenuduKaiyu.

OGocuoBanpl Co3naHHE MHOMCCTBA PasfIMYHBIX JAHHLIX MO ONpeseneHHIo
KauyccTBa obpa3oBaHHi Ha OCHOBE NMPOTOKONOB cobriTMii B LMS cucreMax, ux
oprauMsallis M ynpasieHHe, mnpoBeAeH aHanM3 3thdeKTUBHOCTH OHnaiiH-
TCXHOMOrHi, NMONb30BATENLCKUX 0OpallieHuii K cHCcTeMe, 3HaUeHHA BLIMONHAEMBIX
nonb30BarelicM pabor, cBeaeHHi 0 TOM, ¢ Kakoro IP-afpeca 3aX0AHT NONb30BaTENb,
K KaKuM pecypcam ofpatliaercs, 3anpocoB K CHCTEMe, X reorpadHu, AesTeNnbHOCTH
npenofapatencif M ywalMxcs B CHCTEME, YPOBCHB HCMONB3OBaHMA PECypcoB
yuamnumuca (ofpatienuit K HMUM, CKaYMBAHMH M T.A.), BHINOJHEHHA 3a4aHuii M
TCCTOB, a TAIOKE OLICHUBAHUA CTYNEHTOB,

[lycts 3apama 3anada kiaccudukalUM COBOKYMHOCTh coOBITHIT X; € X,
OTHOCHTCITBHO 3TAJICHHBIX O0BEKTOB V4, V3, ..., Uy, pOTEKalomux B LMS cucreme.
B uccnesiopanny paspa6oTtaH cnemyiouuii anropuT™ pelieHHs 3aiayy Ha OCHOBC
TCOPHHM BBIYHCIICHHSA OLICHOK:

I-ii wiaz: BpIGUpacTCs O/IUH U3 V; NpeJICTaBUTENCH STAIOHHOTO KI1acca;

2-i1 qe. puibMpaloTcs ouepemHble OGBEKTHI H3 KOMIUIEKCa MPOTOKOJIOB
coSuiTHit U onpecacTca KoMIUleke 06beKToB K;, COOTBETCTBY1UUX BbIOpaHHOMY
V; NpC/ACTABMTENIO, HAa OCHOBE «AJIFOPHMTMOB BBIYHCACHHA OUEHOK». 3JeCh
NOBTOPACTCA Npolece AnA BCex cobbitnit i = 1,7;

3-ii maz: nocne onpeleneHUA KOMINEKCa BceX OGBEKTOB K; anropuTm
CYMTACTCA BHINIONHHBILNM CBOIO (DYHKLHIO;

4-ii waz: o6BEKTEI, HE OTHOCAIMECA K KOMMIEKCY o6bekToB Kj, CUHTAIOTCA
o6BbekTaMH HexnaccupULMPOBAHHBIX COOBITHIA.

I'nbpuanbIit anropuT™, KacCHGUUUPYIOWHIA SIeMEHTH NPOTOKONA COOBITHI
C MOMOIIBIO AIFOPHTMOB M TEOPUM BBIYMCICHMS OLIEHOK, HCMONB3OBAICH B
nporpammMiom cpeacrse ERB.

B uerseproii riaBe gucceprauny «IlpoexTupoBanne nmpouecca pa6orst u
BHC/APECHHC B NPAKTHKY NPOrPaMMHBIX CPEACTB» OMUCHIBAETCA BHEAPECHHE
NporpaMMHOro CpCACTBA MOHHMTOpHHFra OOpa30BaHHA — OLEHKH 3JIEKTPOHHBIX
pccypcos, ananu3 penIeHuit peaibHbIX 338a40B H pe3y/IbTaTOB, NOMY4YEHHBIX B XO/€
TCOPCTHYCCKMX M NpaKTHUeCKUX paboT, a Taxke paspaboTka anropuTMa npouecca
naposbiofi ayTeHTUUKALUMH NMPOrpaMMHEIX CPEACTB M MPOLECCOB MPOBEACHHA
BEIYMCIIMTEIBHBIX 3KCNEPHMEHTOB € MOMOWILIO MporpamMsl. B anropurMe
OCHOBHBIM KDHTCPHEM ayTEHTH(MKAUMH ABIAETCA NOCTOSHCTBO, CBA3aHHOE C
BpcMcHCM. ABTOPH3allHA pACCMATPHBAETCA B YCAOBHAX MOTOKa 3alpocoB fpoliecca
ayTcHTH(pUKaMK.

JlononnurensHelii Nnapamerp num B AAHHOM aNTOPUTME ABJAETCA CyHaiHbIM
YHCIIOM, KOTOPBI reHepupyercs IJIA KaXZOro 3ampoca ayTeHTH(uKauuH. B
pe3yNIbTaTE 3TOrO OrpaHHYHBAIOTCA BO3MOXKHOCTH YCBOSHUA 06palteHus K CHCTEME
nmyTem copMHpOBaHHOrO paHee 3ampoca AN ayTeHTHdukauuu. B anroputme,
6a3upyIoICMCS Ha TEXHOMOTHU «3anpoc/OTBETY, FEHEPHPYETCE NuM, YHHKANbHbIM
JUISL KOK/IOro cecaHca.

Kpome Toro, s onpeneneHHWs MONHOTHI M LIENIOCTHOCTH SJIEMEHTOB
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3NICKTPOHHOrO pecypca paspabotan MOIy/Nb OLCHKH B CHCTCME Moodle.
TTporpaMMHOe CpeICTBO BHEAPEHO Ha OCHOBE ANFOPUTMOB K1acCH(HKalHK Ha Gase
BbI6Opa HH(OPMATHBHBIX [IPH3HAKOB H NOKA3aTeNel kauecTsa NpH OCYUIECTBICHHH
KONTPONA 3NEKTPOHHBIX pecypcoB. O6ocHoBanb! 3¢eKTHBHOCTE NPOrpaMMHOro
Cpe/ICTBA JUIA OLIEHKH 3/IEKTPOHHBIX pecypcoB B LMS cHcreMe, a Takoke €ero posb B
KauecTse BCIIOMOraTe/IbHOTO CPEACTBA B IPHHATHH pelLEHHIA.

Ocymecrnneﬂo BHEAPEHHEC TCOPETHUCCKHX fONOMKEHUH . U npalcmqecxux

pe3ynbTaTOB AHCCEPTALHOHHO# paGoTsl B BUPTYalkbHo#H 00pa3oBaTenbHoOi cucteMe
«moodle karsu.uz» Kapakannakckoro rocyapcTBeHHOro yHHBEpPCUTETa C LEJIBIO
OLCHKH AEATENBHOCTH CTYACHTOB, mpodieccopcKo-npenoaasate/ibckoro cocrasa
JaHHOro By3a, a Takke cocToaHua DOOP B pexuMme online, nenbHoCcTH H
NIONHOLCHHOCTH 3MICMCHTOB Kypca BHMpPTyalbHOH 06pa3oBaTeNbHOH CHCTEMBI.
ITposenen 0630p HEKOTOPHIX Pe3y/bTaTOB MPUMCHEHUA MPOrpaMMHOTO CPEACTBA
«ERB» (puc. 5), paspaborannoro Ha 6a3e moodle.karsu.uz.

ACOCUA o wuu

vorerar

1:_1 2287

O NOLRCARID GAERALUICH Sun il ar

Onprm 25 uysrxn

. ---una 1,607
siccees

caiies 33,17
atesten 1,2

teeved 237073

iedpesin 9,013
ssgpetsve 3,077

Puc. 5. llonb3zoBaTtensckuii uurepgeiic nporpammuoro cpeacrsa ERB
Kpome TOro, paccMOTpeHa HHTerpauds B padiMuHbie HH(OpMalMOHHBIE

CHCTEMBI [U1A KnaccH(UKaLMH JIeMEHTOB NPOTOKONA COOLITHI 6M6HOTEKH B BHAE

Web Service, koTopas BoGpana B cefs anropuTMel Ha OCHOBE aJallTHBHBLIX MozeNe
OLECHKH COCTOSHHMA OJIEKTPOHHBIX PpeCypcoB B  pacnosHaiowieit  cpege,
paspaboraHHO# B paMKkax HCCIeA0BaHHA.

ITporpammioe cpecTeo «Knaccuukalus onarhbl KOHTPaKTOB 3a ofyuenue
B npotokoiic cobeITHii nporpaMMHoro komiuiexca Y3ACBO», paspaborannoe B
paMKaX HCCJICAOBATENbCKOM paboThl, MO3BOJHT aBTOMAaTM3UPOBATH MpPOLECCEH
y4eTa JIOXO0JIOB OT ONMaTEl KOHTPAKTOB 32 oOy4eHHe B Clyx6ax mapkeTHHIa H
6yxrantepuii By30B.

BHempcnne janHoro NpOrpaMMHOTO  CPEACTBA MO3BONMT GRICTpO M
ornepaTMBHO mMonyuaTh Hcobxoaumble cBeleHns 00 Inarexax CTYAEHTOB
MOCPEACTBOM KIACCH(HKALMK AOXOAOB OT OILIaThl KOHTPAKTOB 3a 06yueHHe B
npoToxonax cobbiTHii nporpammHoro kommnekca Y3ACBO. 3to, B cBolo ouepenb,
MOBBLIIACT OICPATHBHOCTL M NpPO3pauHOCTh Npu pabote © JAokymeHTauued,
COKpaIl@eT BpeMs 1 MaTepHaJTbHbIE PACXOMIbI B Pe3yibTaTe GOPMUPOBAHHS OTYETOB
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B pasiMYHBIX paspe3aXx. B pesynsTare 3a CUCT NOBBIEHHA ONEPATHBHOCTH H
Npo3paYHOCTH INpH YueTe HEOOXOAWMBIX HAHHBIX OTHAjaeT NOTpe6GHOCTL B
BHIIONIHEHHH JIOTIOJIMMTENBLHEIX (YHKUMH, TAaKMX Kak MOBTOPHOE 3amONHCHHE
OAHOTHNHBIX JOKYMEHTOB, «py'HOi» aHanM3 [JaHHBIX, OMHCAHHE M XpaHeHHe
Gonbuoro o6bema niopmauun 1ia Gymare.

PaspaGoransl mozmens IDEFIX u CTpyKkTypa penaLMOHHBIX AaHHBIX A
K1accudprkauuy AaHHBIX 110 GaKysbTeTaM, HanpasicHHAM 06pa3oBaHus, KypcaMm U
rpynnaM Ha OCHOBE mJaTexXei, MOCTYNMMBIUMX C MOMOLUBIO «AITOPHTMOB
KiaccHUKaLHMH MEKTPOHHBIX PECYPCOB M BEIGOpa MH(OPMATUBHLIX HPH3HAKOB
NpH OLCHKE 3NIEKTPOHMHBIX pecypcosy». Hapany ¢ ocywectsnenuem o6wei
KIacCHpUKAUMK  JaHHBIX MOABWIACh BO3MOXKHOCTb (POPMHPOBAHUA JIMUHEIX
YHETHBIX KapT CTYJCHTOB MyTeM Kiaccu(pUKalNK WX NNATeKE,

3AKVIIOYEHHE

B pesynbTare npoBescHHBIX HCCICAOBaHMI 110 TCMC NOKTOPCKO# AAUCCEPTaLIMM
«AIanTHBHbLIC MOACJI OICHKH JJIEKTPOHIILIX 06pA30BaTeabIBLIX PCCYPCOB B
PACMO3HAIOMNX cpeAaX» CHCAaHbl CEAYIOUHE OCHOBHBIC BHIBOJLI:

1. Paspa6oTanel mpoueccsl NPOCKTUPOBAlMA MCTOAOB M alrOPUTMOB
¢dopMHpOBaHHS INIPU3HAKOB 3JICKTPOHHBIX 0Opa30BaTe/ILHBIX PECYpCOB B
pacnosHalolMx cpenax. IlomyueHHble TEOpETHUECKHE H MPUKIA/IHBIE Pe3YNbTaThl
TI03BOJTHJTH PEINTE 3a/1auM opMHpoBaHHs 0Oyyalouieit BbIGopkH, KimaccuduKaLu
H KJ1acTepy3alun 06bEKTOB HCCNeAOBaHHA.

2. ChopmupoBaH MNpOEKT aAANTHBHONW MOJENY OLEHKM 3MEKTPOHHBIX
PeCypcoB B pacrnosHaioulcii cpeae. AfanTuBlias MOAE/b MO3BOJIMNIA ONpeAesiuTh
uHpOpMaTHBHBIC TIPH3HAKM 3JIEKTPOHHBIX PECYPCOB H OLEHHTb COCTOAHHE
o6BeKToB Kiacca.

3. Paspabotan MeTOn OLEHKH 3/IEKTPOHIILIX 06pazoBaTe/lbHbLIX PecypcoB Ha
OCHOBE aIrOPUTMOB BBIMMCIIEHNA oOllcHOK. PaspaboTamublii MeTos OLCHKM
NO3BOJIMII ONPEAENHTL PCATHHT BBIOpaHHOro o6bekTa N0 OTHOILCHUIO K APYTOMY
06BEKTY HIIH K BLIOpaHiIBIM KJ1accaMm.

4. Pazpa6oTano nporpaMMHoOe CPEACTBO Bblﬁopa HH(OPMaTHBHBIX NPHU3HAKOB,
KIacCH(HKAUMH H ONCHKH 3JICKTPOHHBIX 06pa3soBaTellbHEIX pecypcoB. IIpu
noMoluH pa3paboTaHOro nporpaMMHOro CpeACTBa OBbUIM oOMpeaesieHb! 3Tarbl
MpPOBENECHHA IKCIICPUMEHTANBHBIX HCTIBITAHUi, PeLICHB! KTaCCHYECKHE MOJIENBHBIE
3aaud ¥ CONOCTABJICHHME PE3YNLTATOB NPCIOKECHHbBIX ANFOPHTMOB, B pe3yabTaTe
MCMONIb30BaHHE HA NpakTHKE 3THUX AalrOPpMTMOB  MNO3BOJIMIO  MOBLICHTH
3¢ heKTHBHOCTB NpPEPIOKEHHOr0 NPOrpaMMHOro CpeJICTBa

5. Pazpaboranbl Meroart M anropuTMbl  KMaccHMKauMH Ha OCHOBE
IrOpUTMOB  BBIYHCIIEHHA OLEHOK 3JCKTPOHHBIX PECYpPCOB B pacno3HarouuX
cpenaXx. Pe3ynbTaThl MX NpPHMEHEHHA MO3BOJNIMIK OMNPEACAUTH MOMHOUEHHOCTD
06BeKTOB KJtacca.

6. Pazpabotanbt nporpammuoc cpeacrtso ERB, apxutexTypa nporpaMmel,
dyHKUMOHANEHAA B3aMMOCBA3b NMPOrpaMM M BLIYHCIHMTENBHBIX CPCACTB, a TAKKC
apXHTEKTYPa ACATEILHOCTH MporpamMM Ui PELICHUA 33a4 KOMIUIEKCHOI OLIEHKH
OOP. Paspabotaniioe nporpammuoe cpeactso ERB no3sonuno pewuth 3aaa4u
npeaBapHTenbHoi 06paboTku, olEeHKH W KIacCH(HKaIMH JaHHBIX NPH COBMECTHOM
paboTe nporpaMM M BbIYHCIIHTENBHBIX CPEACTB.
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INTRODUCTION (abstract of PhD dissertation)

The aim of the research work is to develop adaptive models for cvaluation of
electronic educational resources, classification, formation of a sct of informative
features and development of a set of software tools for monitoring in the online
mode.

The object of the research work is clectronic cducational resources and their
signs, databascs of control systems, data mining tools for evaluating clectronic
educational resources.

Scientific novelty of the research work is as follows:

Based on the IDEFIx information models developed for the database of
LMS systems, adaptive models have been developed for assessing the state of
electronic educational resources; .

forming a set of informative features of electronic educational resources in t}}c
pattern recognition environment, determining the completeness of the clements in
courses based on the methods and algorithms for the classiﬁcation. of clectroEnc
educational resources and has developed an assessment model in the online
monitoring mode; .

softwarc architecture has been developed for evaluating clectronic cducat.lonal
resources connecting to a single interface to the LMS system databasc, and an inter-
modular functional structurc has been developed; o .

software tool has been developed for cvaluating and monitoring clectronic
cducational resources for selecting informative fcatures and soﬁwar'c l?asc':d on
methods and algorithms integrating with LMS systems bascd on the quality indicator
of electronic educational resources.’ ’ .

Implementation of the research results. Based on thc.dcvcl'opmcn_t of
adaptive models for cvaluating clectronic educational resources in online regime,
developing software tools that continuously monitor, classify and form a sct of
informative features: -

In Karakalpak State University, algorithms were implemented for monitoring
and determining the usefulness and integrity. of the elements of the course of
electronic educational resources in online regime using adaptive models for
assessing the state of electronic information resources (certl.ﬁca.te of the Ministry of
development of Information Technologies and Communications from June 251,
2018 No.33-8/4603). The electronic module which had been fievt}IOPCd as a resu :
of a scientific study for the evaluation of clectronic resources in virtual cducationa
resources, allowed to increase the efficiency of the assessment of clectronic
resources by 1.2 times; .

methods and algorithms based on adaptive models fc_;r assessing the state of
clectronic resources, an algorithm for generating a set of informative fcatures for
recognizing data in the cvent log developed by «Ferret §oﬁ» Ltd. has been
iimplemented into the information systems «Archive Kiosk, «Fkadr» and
«Reyting» (certificate of the Ministry of development of Information chhnolpglcs
and Communications from June 25, 2018 No. 33-8/4603); increase of algorithms

and methods based on adaptive models for assessing the state of electronic resources
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with fast processing and effective analysis of data in the pattern recognition
environment, by 1.5 times and increase in algorithms for generating informative
features when recognizing data in“event logs by 1.2 times as a result of scientific
research allowed to increase the productivity of responsible employees, operating in
the system, by 15-20%;

" Algorithms for the formation and selection of a set of informative features in
determining data (pattern recognition) in the event logs generated by the UzASBO
software complex are implemented at Karakalpak State University and Nukus State
Pedagogical Institute (certificate of the Ministry of development of Information
Technologies and Communications from June 25, 2018 No. 33-8/4603). As a result
of a scientific research, software tools for classification of revenues from contract
payments in protocol of events of the UzASBO software complex and electronic
registration of university agreements have increased the productivity of accounting
and marketing departments of the university;

The information system of the ETRA library (External Trading Application) in
form of Web Service, which includes algorithms based on adaptive models for
assessing the state of electronic resources in recognition environments, has been
implemented into solving the problems of evaluating electronic resources, besides
the algorithm for selecting and forming a complex of informative features of the
ICM system ( Investigative Compliance Module) is implemented in solving data
mining issues in the recognition of event log data (log) (certificate of the Ministry
of development of Information Technologies and Communications from
June 25 2018 No. 33-8/4603). The results of a scientific research on the
implementation of algorithms based on adaptive models for assessing the state of
electronic resources in the ETRA information system made it possible to increase
the efficiency of electronic resources by 1.5 times, and the algorithm for generating
a set of informative features made it possible to increase the efficiency of
implementing the analysis of ICM event analysis by 1.3 times.

The outline of the dissertation. The thesis consists of an introduction, four
chapters, conclusion, list of references and applications. The volume of the thesis is
107 pages.
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