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KHPHUI (dancada xoxropu (PhD) anccepTauHACHHHHI AHHOTALMSICH)

Jucceprauun MaB3yCHHMHI A03ap6aury Ba 3apypatu. «ByryHru Kysna
xap KyHv 2,5(10'®) keuuTHANTHOH 6aliT MabityMOT spaTHiIMOKaa Ba by KypcaTkuy
2020 iunna xap 6up MHCOH yuyH kyHura 1,7 MB MabiyMOT spaTHIraHIuruHu
6unaupanu» 1. MabnaymoTnap 0a3acuHM WHTEJUIEKTYyan TaXJIWI KWIHLWI OpKanu
TabJIWMHH Golwkapu yuyH Gunumnap, goiiganaHysynnap yuyH Tascuanap vinab
YUKHIU BA KOMMYHMKaTHB TADMOK/IapAaH KeHr MUKEcKaa Qoiilanatuil Makcanuaa
TaBJIMMHH  OOWKapUIl TH3UMAApUHH HWNa0 YHKMLIra anoxuaa 3LTHOOP
KapaTHIMOKOa. Maskyp coxana pHBOMUIAHraH XOPMXKMH Mamiakatiapia, wy
wymnanad, AKLL, ®panuus, Fepmauns, Uranua, Poccus denepeunscu, XuTo,
SInouHus, DpoH, XaHy6uit Kopes sa Gowka naenarnapaa TawMMHH Golkapuiu
TH3UMJIapHa 3aMOHaBHii TeEXHoNOruANapuaaH GoinanaHuill XaMaa KaTra XaKmiau
MaBJlyMOT/Iapra MINOB OGEpULIHMHF TE3KOp ANrOPHTMIIAPHHH APATHILHHHI
Hazapuit Xamaa amanuii MacananapuHy equilura Katra 3pTH60p KapaTwiMoKaa.

JXKaxoHna TabiMM TH3UMHWra 3MEKTPOH TabJIMMHM KOPHH 3THII OGHPHHYM
HaB6aTAa  KAMMATHHHI WHTENNEKTYan CanoOXHATHra, JKyMiaJaH, TabliHM
COXaCHHHMHI ax00poThanyBura, ax60poT TabAuM pecypCiapHHH Hunad uyMKMILra
GOFNHK. JIlyHEHUHT pHBOXJIAHTaH Ba PHBOMUIAHAETTAH MaMJ/aKaT/iapHaa TablHMHH
ax6opoTnawTHpULW, Ly XKyMianaH 3AEKTPOH Tab/IMMHH KOPHH 3THWIrA anoxuna
IbTHOOpP  KapaTMAMOKAa. DNEKTPOH Tab/IMMHH  PHUBOXJIAHTHPHIL,  YHWHI
caMapaJOpfIMrHHK OWMPHLL HyAnapH W3NIAHMOKIAA, TabAUMAA SHrUH axbopor
TEXHONOTHANIADHHU KOPHH 3THW TabIMM COXACHAArH HMCIOXOT/NAPHUHI AHKKAT
MapkasujaH YpuH onaraH. ATpodumusgard kymiab Tymnanu®  kosrad
MaBJyMOT/IADHM HWFHLI, TaxJMN KWIMI Ba ynapaaH camapand doiinananum
OpKIH MabAyM XofiaT €KW OOBEKT TYFPUCHAA TApUXHIA, XOPHI Ba Kenaxak BakT
Yy4YYH MyXuM 6ynran 6uaumnapiu uinab yukuw 3apyp xucobnanmoxaa.

Pycny6nukamMusna Xank XY»Kaiury coxanapH, vuuiab YMKapull Ba TabiHM
TH3UMHJA ax6opoTaaLIraH amusaT KypHil 6yiinua kenr Muk€caa ucnoxarnap onub
Gopunmokza.  Ax6opoTNalWITHPHIL, — 3aMOHaBHi  axGoOpOT  KOMMYHHKalus
TEXHONOTHAIADUHK  JKaJajl PUBOMNJIAHTHPWIL  XaMOa JKaMMATHWHT  Gapua
coxanapuza yHnaH camapanu (oiinananuu Gopacuaa YCTHBOp #yHanuwnap
Genrunauran. 2017-2021 iwanapna  Y3bekucton Pecry6nukacuuu  aHana
PHBOMUIBHTHpMLW 6yiiHua XapakaTiap CTpaTerusCMia, XKymianaaH, «...cudariu
TabJIUM XM3MaTNapu HMKOHHATNADHHH OLIMPHIL, MEXHAT GO30PHHMHI 3aMOHaBHi
IXTHENUIAPUTa MOC IOKOPH Manakanu Kaapnap Tai€piaw, ... warop ax6opor-
KOMMYHMKALMA TEXHOMOTUIAPHHH KOPHUil 3THIL...» BasHGanapu GenrunaHra.
Maskyp Basuganapuu amaira OWHPHIL, XKyMJlalaH, TATHMHH GOIUKapHIL TH3HMH
MaBIyMOT/IapUHW  HMHTEJUIEKTYan TaxJWil  KWIMI  OpKanH  GuaumnapHu
WAK/UTAHTHPHULI Ba Mab/yMOTAapra HuULIOB Gepull TE3KOp anropuTMNapHHH
ApaTHLI MyXHM MacananapaaH 6upu xucobnaHanu.

V36exucton Pecnybnukacu [lpesunentunuur 2018 #un 19 despannarn
«AX60pOT  TexHonOrMssapM Ba  KOMMYHHMKAlUMANIapH  COXaCMHM  sHaja
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TAKOMWTAWITHPHII  4opa-TanGupnapu TyFpucuaay [1d-5349-con  PapMOHH,
2018 #un 19 despannaru «V36ekucron Pecry6nukacH AX60pOT TeXHONOTHANAPH
Ba KOMMYHHKAUMSUIADUHK PUBONUTAHTUPHLL Ba3UPNrH QAONUATHHH TallKWI STHL
tyrpucupa» [MK-3549-con kapopura MyBOQMK, LWIYHHHIIEK, MyxamMaa ait-
Xopasmuii Homunaru TowkeHT ax60pOT TEXHONOTHANIAPH YHHBEPCHTETH Ba YHHHT
¢uivannapupa kanpnap Taiépnaw TH3MMMHH TyGdaH TakOMMJLTAWTHPHL,
camapafop/IMrMHH OLIMPHIL, YKYB ’KapaEHWra TabJIMMHUHI KPEAWT THU3UMHHH
JKOPHii KWIMIL OpKan¥ YHWBEPCHTETHM JKAXOHHUHI Hy(y3iu YHUBEpCUTETNAPH
KATOpUra KMpULIMHM TabMHHNaW makcaguaa Basupnap Maxkamacu 2018 #wn
24 wronaaru Ne569 kapopura acocad Myxammaz an-Xopasmuii Homuaaru TOWKEHT
ax60poOT TEXHONOTHNAPH YHMBEPCHTETH Ba YHUHT QHIMannapuaa TabiuMHUHT
KpeauT TH3HMHMHH XOPHIt STUAMILK Ha3apa TYTUIraH. V36ekucton Pecny6ankach
Mpesunentu LLI.Mup3suéesunnr 2018 iwn 5 HoHAarH «Onuii  TabAUM
Myaccacanapuia TabluM CH(aTHHH OLIMDUIL Ba YNApPHUHT MamiakaTaa amvanra
OLIMPUNAETraH KEHT KaMPOBAH MCNOXOTiapAa $aon MWTHPOKMHK TabMHMHAW
6yiinua KyiunMua yopa-ranéupnap Tyrpucunarru MK-3775-connu kapopu xamaa
ma3sKyp $aonusTra Teruim Gouka MebEpHii-XyKYKuH XyxoKyTnapaa Genrnnanrad
BasudanapHy amaira OLWMPHILIA Ma3Kyp MMCCEPTaUMA TaAKUKOTH MabiyM
Japaxkaja XM3MaT Kuilalu.

TaaKHKOTHHHI pecny6auka dau Ba TeXHOJOorusjiapH
PHMBOXIAHUIUHHMHT YCTYBOp HYHAJIHULIAPUra MOCIHIH. Maskyp TaoKHKOT
pecny6nuka ¢paH Ba TEXHONOFHANAp PHBONIIAHUILIMHHHE IV. «Ax6opoTnaitHpmul
Ba axGOpPOT-KOMMYHHKAUMs TEXHONOTMANIAPHHU ~ PHBOXNAHTUPHIL»  YCTYBOP
AyHanuwK qoupacuaa 6axapuiiraH.

MyaMMOHHHI  JPraHWIraHAHK  JapakacH. Tabaumuu  Gowkapuw
TH3UMAZPHHH NOMNXANALUTUPULIHKHT 3aMOHABHH TEHACHUMANApH opkanu Onui
Tabnum MyaccacanapHHUHI HHTErpaLlalirad TabIMMHH 6owKapu TH3MMAAPHHH
MOLEAMHH ApaTHWl Xamga wvwnab YHKMI 6yitmua  U.A.CMonbHHUKOBA,
B.B.Jleoutsesa, JI.C.Ky3neuosanap TaAKMKOTIap OfMG Gopuuirad. Tabanm
kapaéuura SMART TexuonorusnapHu xopuéi >THW Ba SMART Tawaumuu
PHBOMUTAHTHPHLLITA XMCCa KyLuraHnap. SMART Tab/IMM KOHLEMNLUMUACHIa KMPYBYH
CMapT-TabJIMM, CMapT-yHHBEPCHTET, CMapT-AapCiivK kabu a1eMeHTnap ycTHAa
I".Jdekxep, C.Pomepo, 1 .3cnexo, J1.JKoHcoH Ba JI.Maptu kabu onumaap cmapT-
YHUBEPCHTET KOHLIEMLHUACH Ba TEXHOJOTHUAIAPHHH vuinab YyuKHLIraH.

Pecny6nukamuzna TabaMMHM  OOLIKapuil —TH3UMIApMHU  Mojen  Ba
anropUTMIAPUHM WMUITA6 uMKWI Ba JKOPHE KWIHIL, MablyMOTIapHM M3naul,
XaB{CHITMIHHK TabMHUHNaW 6Yiinua nMKii TAAKWKOTIAp, aCOCaH T.Bekmypanos,
M.Apunos, P.Anoes, 1. Myxamanuesa, C.["aliHa3apoB, B. MymuHos, A .HuwaHos,
A .Canposnap paxbapnuruaa ypraHuiraH.

Onuii TabauM Myaccacacu YKyB iapa€HH GowkapyBy ax6opoT TH3HMH
apXMTEKTYpacH, MablyMOTNap Ga3acHHUHI MHTENEKTYan TaxJuil KWWl OpKalM
GwiMmnap Ba TaBcusnap MULIAG YMKHULL acoCHAR wiMHii uanasumnap onub 6opuil
XO3UPrH KyH/Ja eTap/iu Japakana ypraHuiMara.



,[luccepTauml TAAKHKOTHHHHI JHCccepTauHsa 6a>|capu.nran OJIHH TABbJIHM
MyacCacaCHHHUHI WIMHMII-TAAKHKOT HILJIAPH pekajapu OuiaH GOFIMK/IMIH.
Hucceprauns tankukotn Myxamman an Xopasmuii Homuaaru TowkeHT ax6opoT
TEXHONOMHANAPH YHHBEPCHTETHHUHT YHUBEPCUTETHHHHT Ne 22/18 «TabiMMHHUHT
KPEAUT TU3UMH rxKapaEHUHKU Oowkapuw - TUIT-LMS pactypuii TabMMHOTHHH
nwnab uukMw  Ba  kopuit  dTuu»  (2018-2020) mae3ynapupary  xamaa
Ne 23/19 «TabAUMHUHI KpeaAWT TH3UMHHM jxapaéHuHu Gowkapysuu TUIT-LMS
TH3WMHra KyliMMya QacTypuii Maxxmya uuiab yukuw» (2019-2020) noiuxanapu
noupacuaa 6axapuiraH.

TaaKMKOTHUHI MaKcaaH TabAHMHH GOIIKAPHIN MablyMOTJAPHHH TaXJIWN
KWIWW MOAENNApHHH JIOHMXANaWTHPHLI, anropuTMAapMHH sparuw Ba MVC
TEXHONOrMACH acocuaa AaCTypHii MaKMyacHHHU HlTab YukuAaH ubopar.

TaaKUKOTHHUHT Basupanapmu:

TabiUMHU  Oowkapuls  TUuMmnapd  OyHpyKnapuHH  WaKANAHTUPHLL
ynantupunran dyukunonan IDEF monenu Ba anropuTMHHH HILTA0 YKKULL;

TabAUMHM OOlUIKAPHL TU3UMHAA [apC >KaNBANWHH [IAK/UIAHTHPUIL Ba
MMTHXOHJTapHU TAIIKWINAWTUPULI ANFOPUTMH Ba JACTYpHi MoAynuHH Hlunab
YHUKHULL;

XOOHCa Ba CYpOBHOMa MabjlyMOTJIAPUHH HHTENNEKTYan TaxXaujl KWIHWHHHT
rubpua MomenuHu Hnab yukuul;

KaTTa MabjlyMOTNIAp MACCHBHHU Mapaiesul HILIOB GepHill anropHMHHU Hinabd
YHKMLL;

TabAUMHM OOLIKAPHIL TH3UMHUHHHT (QYHKUMOHAN Ty3unMacH Ba NacTypHH
MaXXMyacCHHU uiLnab YuKULL.

TaakuKoT o6bekTH cHpaTHaa TabAUM kapagéHu GolIKapyBHHM TapTHOra
COYBYH xapaénnap Ba GyiipyKnapHH WAKIUTAHTHPHILKY KYnab-KyeBaTial yuyH
TabUM XKapa€HWaaH OJIMHraH MAbTyMOTIAp TYMIaMH.

TaaKkuKoT npeamMeTH - TabAUM HapaEHUHH OOLIKAPUILHK KYNnab-KyspaTnall
YUYH MymkannavraH MareMaTMK MOJE/UIap Ba anropuTMHK ycynnap, MVC
TEXHONOTHACH.

TangkukoTHuHr ycynsnapu. TaAKMKOT jXapa€Huia pensuWoOH Mozennap,
anroputmnap, mawiaymoTiap GasacH, Aactypiaw Tuanapu, MVC npactrypnauw
TEXHONOTUsACH, ax60pOT TH3WMNAPHHK JIOHMXaNnaWTHPHLL, MOAENAITHPHII Ba
Mwnab Yukuw ycynnapuaaH doknanaHwiras.

TaAKMKOTHHHI HIMHIT AHIUAMIH Kyiinaarunapaas ubopar:

KaTTa XXMM ManTyMoTaapra HuLIoB 6epuiu acocuaa TabnuMuu Gowkapu
TH3UMNapu OyiipyknapuHy WakJUTaHTUPHLITA itynantupwirad ¢ysHkuronan IDEF
MOJE/IH Ba aNrOPUTMH MLLTA0 YMKWIITaH;

KBAaJpaTMK AacTypnaul Macanacd OpKalH TablHMHH GOLIKapHw TH3MMMAA
1apc xaNBaIMHK WAK/VIAHTHPHLL Ba IMTUXOHIAPHH TAlUKHWANAWTHPHIL ANTOPUTMH
Ba laCTYpHii MOLY/IH UILTA0 YHKUITaH;

MapReduce freamwork acocnia XoAuca Ba CYPOBHOMa MabjlyMOTJIApHHH
MHTEJUIEKTYaNn TaX/ Ml KWIKIWHKHT THOPHI MOJENH WAl uMKuras;

Hyper-Threading TexHosioruicd acocHia KaTTa MabllyMOTNap MacCHBHHH
napanesnn uwaos Gepuil anropUMH HILLIA6 YMKHIIraH;



TagKMKOTHMHI AMAJIHi HATHXKANApU KyHuaaruiapaad uéopar:

TaBIMMHA  OOWIKApuWwl TH3umiapuHuaa OyHpYKNapHH  1MAKLIAHTHPHLL
NacTypHil MOAYN Ba (Y OpPKAIM TabiMM KapaéHuaard Xyj@oKaTnapHu
WAK/IAHTHPHLL AIFOPUTMH Ba AaCTypHil MOXYJIH HLLIA6 YMKUIIraH;

hyper-Threading TexHonorusicu acocHaa KaTTa XKMIH MablTyMOTIapHH
napainest Kaiita Miunaw JacTypHii Mooy HILab YMKHAraH;

MablyMOTAAPHH HWHTEUIEKTYyal TaxJWiM YUyH MabiymoTnap 6asacuuu
6oLIKapHIL Ba JIOHUXANAWTHPUL YCAY6H TakTH( KUIHHIaH.

TabIMMHM  Gowkapuin Tu3uMH (GYHKUMOHAN TY3WJIMacH Ba JacTypuit
MaKMYaCH HINA6 YHKHIIraH.

TagKHKOT HATHXKANAPUHMHI MIWOHYAHANrYU. TaAKUKOT HaTHXKaNapUHUHT
MILOHWIWINTH TabAWMHW 6GOLUKApUMIl TH3UMHHH 3aMOHAaBHil METOZOJIOTHANap
acocuza ApaTHIl OOCKMWNapH, >KymjalaH: Taxiwin KWIHW, AOAMXanarupuil,
MuUTal YMKMLI, CHHOBIAH YTKA3WIL, KOpHUH OJTHI, Kywiab-KyBBaTnaw Ba
MOJEpHHU3aUMAIaL YCyanapuaan (oinanaHunrawinri, Xxamaa Hasapui Ba amanui
TafAKHKOT/IapPHHHI ONMHFAH HATIbKanapy, TabiMMHM OOIIKApULI  TH3UMHHU
MabyMOT/NapH HWHTEUIEKTYaN TaxjWi HaTWXanapyuHM Ba YJNapHUHT  ¥3apo
MYBOQUKNALITHPHATAHAMIH,  CTATHCTHK  MabJiyMOT/IADHHHT  CONMLUTHPHLI
HaTKWKaIapUHU HXKOOUINUIrY GUnaH n3oxnaHaau.

TaaKHKOT HATHKANAPHHUHI HAMUIT Ba aMaNH# aXaMHUATH.

TamKUKOT HaTHXKAIADHHMHT MAMHI  axaMUATH TabiMMHH  GOwWKapuiw
TH3HMJIAPHAA MabJyMOTIAPHHH TAXIUN KUAKIW ycynnapy Xamaa hyper-Threading
TEXHOMOTHACH aCOCHAA KaTTa X@KMJIM MabllyMOT/IapHH Napaieiul HUUIoB Gepuiu
Y4YH aNropuT™ HuLNad Yukuaraunuru 6unax usoxiaHaau.

TaAKMKOT HaTWXKaNapUHUHI aManuii axamHuaATH TabIIHMHH 6owukapul
TH3MMiapuaa Gyiipyknapuu wakunantupuwdnuir IDEFO Mozenu Ba anropurmu
MINa6 YHKWITAHIMMM XaMIa TabiuM kapaéHMHMHT acocuil GYFMHM  napc
KaNBATHHH Ty3WIL MacanacH KBaapaTHk AacTypjlall OpKald e4HIraHnuru Gunan
M30XJIaHaIH.

TankMKOT HATHKANAPMHUHI KOPHH KHUIMHHLIM. Huwnab unkunran
Tab/IMMHHA GOWIKApHUIL TU3UMKM MabJlyMOT/IapHHU TaxXJIW KWIHIL YCYJUIapH, KaTTa
XaKMJIM MabJIyMOT/IApHH Napajienn Kaiita viuiaw anropuMHIapy Xamia Tabium
TH3MMH 6OLIKApYBH GyHpYKTapHHy WaKNIaHTHPHL yCYNapH, AaCTypHi Moayau,
napC JKaABaJIMHH IWAKUIIAHTUPULL MaTeMaTHMK MoJenH Ba JacTypuii Monynu
acocuja:

KarTa J>KaMiu MawlyMOTNapHura HWuuioB Oepuit acoCHAd  TabIMMHH
Oowkapuil — TU3uMnapu  GyiipyknapuHu  LWAK/UTAHTMPHLI HAyHaTTHpWIraH
¢ynxuuonan IDEF monenu sa QIrOPHTMH acCOCHAA TabJIUM )KapaEHHHlf 6owkapui
Y4yH MUUTab 4MKMAraH macTypu Bocuta Myxamman an-XopasMud HOMHIaru
TowKeHT ax60pOT TEXHONOTUANAPH yHUBEPCHTETHAA TABIUMHHUHL KPEIUT TH3UMH
#apaCHHHU Oomikapuiuga opuii kunuuran (Ax6opoT TC}HOHOFmapM Ba
KOMMYHHKaUHUAIAPUHN PUBOXIAHTHPHLL Ba3UPIUTHHHHT 2021-im1 3(1-Hl0Hl> Ne33-
8/4738 mabmymorHomacu). HaTwkama TabauMm TH3MMM HWKTHMOHH-HKTHUCOnM
PUBOXH YYyH YMyMuii XynocalapHW LWAKUIAHTHPULL, MaBXyL MyaMMonaphu
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aHMKnawl Ba Moc OolKapyBYM KapopiapHM WAK/UTAaHTHPHILAA MacalaH
Tanabanapra CTUNEHAUs TaHMHIAW Y4YH KOHYHYWJIMKKA acocaH ylapHHUHT Xap Gup
¢dan noupacupa GaxomapHu Taxnun Kunuiu tanab kunuHagu. By uvwHM Kyaoa
6axxapunranuaa 3 KyH BaKT Tanab Kwica, TH3UM 5 JaKHKaaa aManra Ol HpraH;

KBaApaTHK acTypnaill MacanacH OpKanu TabIHMHH OolKapuw TH3HMUAA
Zapc *aJBanuHH WAK/UTAaHTHPUIL Ba MIMTHXOHNAPHH TalKH/UTAWITHPHIL AJICOPHTMH
Ba Aactypui MOOYH acocuaaru Jactypui MaXKMyacu
«Registon Study» HomaBnat TabaMM MyaccacH VYutena ¢unuanuaa YKyB
KYpClapMHHM Tawkun KWl Ba Oollkapuwina kopuii kunuHran (AxGopor
TEXHONMOrMANapH Ba KOMMYHHKALUMANAPUHH PUBOMNUIAHTHPHLU Ba3HPIMIHHUHT
2021-#iun 30-utoHb Ne33-8/4738 mabnymoTHomacH). Harminkana ykyB KypcH
Ky3aTyBYHUIApUHUHT XUCOO BapaFMHH IOPUTHIL, TYPAH aKCHANApHH XWcobnaminap
THU3UM OpKaM aBTOMATNALUTUPUITaH TalKWU KUKLL XKapaéHra KeTaaurad BakKTHU
50% xucKapTHpraH;

hyper-Threading TexHonoruscu acocuma KatTa XaKMIM MabiyMOTIapHH
napanenn Kaiita vwnawl yyyH rHOpua anroputM acocupa Mwnab uYMKWITaH
macTypuii Monyn Y36eKMCTOH Xaikapo MCNIOM aKaAeMHSCH TABAHMHMHI KPEIHT-
MOOYn THU3MMUHM OOlIKAapHMILAA KOPHH KWIMHraH KWAWHraH (AxGopor
TEXHOJIOTHANApH Ba KOMMYHHUKALMANAPUHH PUBONUIAHTUPHIL Ba3HPNAMIHHHUHT
2021-#un 30-utonb Ne33-8/4738 mannymorHoMacu). Hatixana uuwnad YyuKWIraH
rubpua anroputM acocupa KaTTa XaKMIW MabiyMOT/iap MacCHBMra MILIOB
6epuuina Bakr 6yiinua 6 MapTa camapaJopJIMKKa IPULLHITaH;

MapReduce freamwork acocuaa xoauca Ba CYpOBHOMa MabiyMOTJIapyHH
MHTEJUIEKTYan Tax/Mil KWIMWHUHET THOPHA MOJENH NacTypHuii  MakMyacu
«Developer Group» MUX na yKyB KypClapvHU TallKWi KWL Ba Golkapuil
*opuit  kunuHran (AxX6GOpoT TeXHOmOruanapy Ba KOMMYHHKaUMANApUHH
puBO¥UNaHTHpUw  BasWpauruHUHr  2021-fimn 30-uioHp  Ne33-8/4738
MabjyMOTHOMacH). Hatrkala THHIIOBYMAAPHHHT Kypc MaboiiHKaa y3nawTupuiu
KypcaTKMWIapH xamja Aapciapra KU3HKHLINAPH MOHMTOPHHIMHW IOPHTHATraH
Xamaa yKys matepuannap 6uwian Tabmunnanrainuk 100% ra etrau.

TaAKHKOT HATHXKANAPHHUHT anpobanuacH. Ma3skyp TaIKMKOT HaTKaNapH
12 Ta, symnapau 5 Ta xankapo Ba 7 ta Pecny6nuka unmuii-aManuii axxymannapuaa
MyXOKaManaH yTkaswirau.

TanKHUKOT HATHKANAPMHMHI JBJOH KHIMHrauauru. Jlucceprauus
MaB3ycH 6yiiuua xxamu 19 Ta WIMMI Ml YON 3TWIraH, sKymnanaH, ¥36eKuCTOH
Pecnybnukacu Onuit ATTecTauds KOMHCCHACHHHHL JMCCEpTalManap acocuii
WIMHIi HaTHXKanapuHM YOI 3THIL TABCHSA ITHIraH WAMHIL Halpiapaa 6 Ta MaKosa,
2 Tacu XopwxHii Ba 4 Tacu pecry6inKa KypHa/IApMAa HalIp STHIraH Xamaa 2 Ta
OXM yuyw spaTwiraH macTypuii BOCHTANapHH Kaiili KWIMIWI [YBOXHOMaIapH
OJIMHIaH.

JucceprauusHuur Ty3uaHH Ba Xaxmu. Jucceprauus kupuu, Typrra 606,
Xynoca, ¢oiinananunran anabuérnap pyixatWaaH Ba unosanapaaH ubopart.
JIucceprauusHuur xaxmu 116 GeTHH TalKW 3TraH.



JUCCEPTAUMAHUHI ACOCUIi MABMYHH

Kupuw kucMuaa aucceprauus MaB3yCHHHHE non3apbiury Ba 3apypuATH
acocnaHraH, TaAKHKOTHMHT Y36ekucroH Pecnybnuka ¢an Ba TeXHOMOrHsanapH
PHBOXNIAHULUMHUHT YCTYBOp HYHanuuuiapura MOCMIM KypcaTwirai, Makcaja Ba
Basudanapd Oenrunab oNMHraH Xamaa TaOKMKOT OOBEKTH Ba MpeaMeTH
aHMKNAHraH, OJIMHrAaH HaTHXKANAPHMHI MILIOHYAMNMrM acocnab 6Gepwirad,
yNapHUHI Ha3apuii Ba aMaliMii aXxaMHATH, TAAKHKOT HATHKANIApUHHY amManja XopHi
KAAHW Xonaty, HAlp 3TWIraH MILIAp Ba AWCCEPTALUMAHMHL Ty3unuwmM Gyiinua
MabJTyMOT/Iap KEITHPWIraH

Iuccepraunanudr «KaTra xammiau MabjiyMoT MaH0anapu Ba yJiapHH
TAXJAHJ KWL YCyJ1 BA aAropuTMAapu» Aeb HomnaHrad GupuHun 6o6una karra
X@OKMIAH  MablyMOTNApHH TYiaw  BOCHTANapH, TabIMMHM  GowKapuw
MabITyMOT/IAPUHUHI XYCYCUATIIAPH TaXJIUN KWIMHraH. byHaaH Taukapu TabiuMHH
6oLuKapHLL TH3UMAPHHU HIWLNA0 YHUKULIL TEXHONOTHAIAPH TaxJIWIH, ylapiary karra
X2)KMJIH M2bJTyMOT/IAPHH Tax/Iui KWK ycyanapu Ba Data mining macananapura
BA y/1ap YUYYH WLUa0 YHKWIraH MaxxMyanap Tax/1ijl KWJIHHTaH.

TabnumMHyU GOWKAPHL TH3UMNApHHUHT ad3aTHKIapy WYHAAKH, Xap Oup
T3uMaa 6ynraHu kabu TabAMMHHM GOLIKApHIL TU3UMIAPUHUHT XaM ad3annuknap
Ba KAMYHIMKIapH MaBxkyl. TU3HMHHMHT ad3annuknapy Kyiduaaryya:

YKUW y4-yH MOGWIUTMKHM TabMMHMALL, TabJMM ONYBYM Ba TabiiuM GepyBum
ypracuna BUpTyan alnoKaHH TabMHHIALL;

TYpAu TONUWHPHUKIAPHH, TaGopaTopusnapHH, KypC WILJIADHHU Ba XaKO3alapHH
OHNaiiH 24/7 pexxMMKHAa TH3MMIa FOKIaLL;

vnab YMKMNraH CTpaterds Ba METOAONOTMAHM KYJUlaraH Xonja Masyn
pecypcnapH1aaH ¢GoHaaaHUILHY TabMUHIALL,

TapKHOHHM Y3rapTHPHLIHUHT HHTErPaUMACH OPKaJIM CaMapaop/iMKHH OLUNpHLI
KyTMIMaraH Ba3sUATNapHH Ba OHJIAiH UMTHXOH ONMIL iynu GunaH xapaxaTnapHH
KaMalTHpHLL;

TH3UM OPKaJIi MYCTaKHMJT YPraHHuil Ba MyCTaKW1 QUKp IOPHTHIL KOOUIHATUHH
WAKIAHTHPHIUAUP;

TabJIMMHU GOIIKApUII TH3UMH YKyBYWIapra TYpJW XWl TabjlUM OJHII
MMKOHUATHHW  Oepaad, y30K  Mya#arnd  YpraHvliHH,  KynaiiukHu,
MOC/aLlyBYaHMKHH Ba GOLIKa Kyru1ab ad3auMKIapHi TabMHHAARIY;

Tabanmun 6owKapuLn TH3UMIIAPUHUHT  KaMYHJIHKJIApH: $usnk  maBxyn
ypraHnunaauran oGbEKTIAPHUHT CHMYTAUMSACH ETapIMYa SpaTHIMaraH, MHCON yyH
THOOHET coxacumaru Gupop opraH xonatu &ku QHU3MK TabCHp kapatHnapHu Gy
TH3UMAA aKC ITTUPUIMAraH;

TYPM MENarorMK TEXHONOrMsnapHH kampab onmarad. 'UyHkW MaBxyn
NEJOraruk TEXHOMOrMANIADHUHT aKcapuaTM aWbaHaBuil TablHM  lUaKiura
acocnaMra;

daHHK Te3 yanawTHpUI EkM cekuH YINAWTHPHMIL, Ba3UATAPHU TOMUKPHI
XapaBHM XaM IWyHra Yxwaw, Oysga Mabpy3aud Tanabanu Gaxonawna

KUAWHYWITHKIIApra DYy Kemamm;
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TabIMMHHU GolIKapuL TH3UMHW HUITA TyWHPUIranaa, AacTinabku Talkuiui
HWTapHY GakapuuLTapu Kepak. Y KMTYBUYM, GUp BaKTHUHI y3uaa XaM OHMIAliH XaM
KHCMOHMH TanaGanap 6unax Gupra MaWFYIOTNApHH OnM6 GOpHILK Kepak;

Onub 6opuaraH TaoKUKOTNApP acOCHAA TABJIMMHH 6owkapril  TH3UMHHUHT
apXWTEKTYpaCH Ba [acTYpHil TabMWHOTHHM Jofiuxanamaa yuwby cuH}
TH3MMapura Kyitunaauran Tanabnapra xaBo6 GepaguraH MacmTabaMAMK,
WWOHWININK, MOIYNAWK, HMHTerpauus, axbopor xasdcuanurd, yuudukauus
TamoHMINapra aman KWidil Kepak.

Hucceprauusuunr « TabaHMHH GOLUKAPHII TH3UMAAPHHHHT GYHKIHOHAN
TY3WIMAJIAPH BAa YHIA KATTa XaXMIHM MabyMOT/Iapra MuLIoB Gepum Ba
HHTErpauHsaiam Moaenapu» Ne6 HOMNaHraH WMKKWHYM 6oOuAa TaBIUMHM
6owkapull TH3MMH acocaH YKyB >kapa€Hu Oolukapuil 6wraH GOFNHK XamMa
KHCMIIapHHK Kampab onanu. OnaTaa ONKii TabiuM MyaccacanapH yKyB »apacHUHU
GowkapuiHH pakynsrernapra 6y1ub 6owkapuiim wnrapu cypuwmany. TabaumHu
OOWIKapILL TH3MMH OpKanH YKyB XKapaHUHH XaM MapKa3nalrai Ba TAKCHMaHraH
xonna Gowkapuin MMKOHWHHM Gepanu. YKyB apa€HMHW GOIIKApUUIHK TH3MMAA
Gockuunapra 6ynran xonaa TalIKWA KWAHW no3uM. Bynap, kupuin Gockuuw,
TaH€prapauk 6GOCKMYM, WAKMNAHTHPHIL 6OCKMYM, YKyB kapaéuu 6GOCKHUH,
MMTHXOHJIap Ba MOHUTOPHHI BOCKHYH, XyjXoKaTnap Ba Xynocanap GOCKHUHHM Y3
unyura ojaaau. Sh(yn *#apa€HMaa acocuii 3nemeHT Oy napc xagsanu mMacanacHaMp.
Kyfinna napc xamsanuHu IWAKNIAHTHPHUIL MYaMMOCHHHHF (hOpManmatiTUpuLl
KENTUPWIIraH.

Xadra naBomuaa 6apua #ypTAUKIAP KETMA-KET paKkamnaHanu (HHAEKC p).

Bup kyH uunpa ywdy knuuk rypyX M(p) xydTauknan ommacnuru kepak.
M(p) xadTa kyHnapura 60FNUK 6YAHIIM MYMKUHIIMIMHK 3CAa caKIall Jo3uM. Xap
Oup rypyx 2 Ta kuuuk rypyxra 6ynunany Ba KG waknuna 6enrunanany (MHaeKc
). KG nap rypyxnapra, rypyxsap notoknapra 6upukrupunanu sa 6y mMoc pasuiuga
I" 8a I1 y3apo Gornuknuk MaTpuuanapu €paamMuaa Takaum stwiamu. LLyHHHraek
Oapua aynuTopusnap (MHOEKC a) pakamnaHanu. ByHna xap 6up ayaurtopus yuyH
YHHUHT curumu V(a) Ba Typu 6(a) KypcaThira: kommotep cuidu - C, amanuii €ku
anbaHaBUil Mabpy3anap y4yH ayauTopus - D, npeseHTaums KWIMIL yqyH Mabpy3a
3anu - A, maxcyc naboparopus — S.

Bapua dannap (unaekc d) Maxcyc 6enaru 6unan 6enrunanran 6ynu6, 6y 6enru
rYpyX TMOTOKHHM, Mabpy3a KyPCHHH, KHYMK TypyXjiapaard amanuii &€xku
naboparopus MalFynoTAapH KypcHRM aHrnaraad. Xap 6up QaHHMHr (g KuuMk
rypyxnaru) ymymuii coatu T(g,d), yw6y dannu kaficu KMUMK Fypyxaa Kaiicu
npodeccop ykurysum onué 6opuiuy, d hanu 6yiinua (d) mawrynor Typu (Mabpysa
-M, Jlo6apotopus — C, komntotep cHHGU — S, AManuér -P kypcarinanu.

VkuryBunnap | unaekc Gunau Genrunananu, xamaa d gpanaau napc Gepanuran
L(d) ykutyBunnap coun xypcarwnamu. YMyMuil Xonaraa macanaHd KyHuparuua
udoaanam MyMKHH.

Arap g rypyxuna d ¢anu 6yiiMua MaIUFYJIOT a ayAWTOpHAAa p KydTnukaa
yTkasunérrad 6ynca, y xonaa x(p,g,a,d) =1, akc xonna, x(p,g,a,d) =0 6ynamu. Napc
KANBATMHU TY3UII yuyyH KyHHOary ME3OHNapHH(M) XaMm LIAK/UIAHTHPHMID Kepak
6ynagu.

11



MI. [lapc 6Wp BaKTHMHI Y3WAA MKKM XU CHHOLA YTKASUIUIIK MYMKHH
3Mac; AbHH, arap a,#a, 6ynca, yuna 6apua p,g,didz nap yuyH a,#a; 6ynuwm kepak.
SbHu

x(pga;d,) x(pgazdz) = 0 )
(1) By Me30HHM Kyiinaaruua udoaanais MyMKHH.

> xe.gad) < p(de)

a
Byepnap(d,g) =1  arap g knuuk rypyX d anHu yxu€rran 6yica, akc
xonna p(d, g) =-0 ra Teur 6ynann.
M2. Kuuuk rypyxnapaa Oup BakTaa Typiau ¢awnaphaH aapcnap
6yamacauru kepak. Suuu di#£d, 6ynca Kyiinaaruua udonanainmus.
x(p, g a1,d1) x(p. 8, 22,dz) = 0 (2)
(2) By Me30HHM KyHuparuya udonanail MyMKHH

> xpgand) < pde)

t
M3., Arap uKKMTa KHYMK rypyx OuTta aManuér rypyxu €kH mabpysa
rypyxnapura 6upukrupuiarad 6ynmaca, ynap 6up XxoHaaa napc MawrynoT/apHHu
onub GopuILM MYMKUH 3Mac. ByHMHr MaTeMaTvk HdoaanaHulin g,#g, y Xonaa
d;#d;, &ku d,=d,=d.’
x(p.81,2,d,). x(P, 82,3,d2) = 0
By epna
P(g1,82).p(g1,d) arap t(d) =M
9(g1.82,d)=4 G(g1,82)p(gy, d) arap t(d) = P
0, arap 1(d)=C éxut(d) =S
M3 Me30HHH Gowkaya Tap3fa Y3rapTUpUIL MYMKWH: afiHaH wy cuHdaa
ywby xydTnuk, pau 6¥itnua napcnapra sra 6yraH KUMUK Fypyxnaprusa 6yaumm
MyMKHH. By M3 me30HHM Kyiinparuua udopanawra umkoH Gepaau: 6apua p,a,d
YUyH
D x(p.gad)(1- p(d,e) =0
Oxupru 'reHrnumglau p(d,g) =0 6ynca, x(p,gad) uunr 6apya
KuiimMatnapu 0 ra TeHr 6ynanu.
M4. Bupop ¢aunn Yprawaérran 6apua K[ nap ymby danzas mawrynor
naiTuaa 6uTTa ayAMTOPHA LA XKOMNALIMILKN KepaK, SbHH UXTHEPHIL P, @, d yuyH:

Z x(p,gad)p(d,g) = z p(d, g Z(p, g ad) I—[(l — p(m, d)p(d, 8).
g g g m<g

Taknnnab yTuw xoms,

l—[(l - p(m,d))p(d, )

m<g .
ndona dakar t hpanuu ypranaérran Gupunun rypyx (g pakamu 6¥iuua) yuyn 1 ra
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TEHT,  WYHHHT Y4yH arap p-uu xydmnukma a—uu ayautopussa d dauuu
ypravaérran kuuuk rypyxnapaad (KI) kamuma 6utra rypyx Gynca
[ Ja-eend)p@e =1

m<g
akc xonna 0 ra TeHr.

Z p(d,g)
:4

d ganuu ypranaérran 6apua KH4YMK rypyXjiap COHH.

M5. Xap 6up JKMTYBYM Kopuii BakTOa ¢pakaT GuMTTa ayaMTOpUAZA
Koinawanu, sbHu arap €1 g8, = g, €kM a, = a, &ku d, = d, myHocabatnapaaH
kamuaa 6utracu ypuunu 6ynca:

x(M0=LCx(pg, a,d, ). x(pg;a;d;) = 0,

Oxupru wapT Kyinaaru wapTtra TeHr kywiu: 6apua | yuyu

Z XM DN x(p,ga,d) <1
gad

M6. Xap 6up KHUHK rypyxaaru xap Oup ¢paHHHHT yMymHi coaTnap MUKAOPH
(daHnu YKyB pexxacuna GenrunanraH MMKIOPH OHUMaH MOC KeAHILH KepaK:

Y xpgad) =TEd
pa

M7. Xap 6up dan 6yiinua ayAMTOPUAHUHT CHFUMH NaBopaTopHs MallFynoTH
6ynca KIM, amanuii Mawrynot 6ynca rypyx Ba Mabpy3a MaliFynoTH 6ysca noTok
ynuamunaH Kuuuk 6yIMaciuru Kepak:

Va Z p(d,g) = Z R(®)x(p, g 3,d)
4 I:4

6y epaa R(g) — g KHYHMK rypyXH ynuamu.

M8.  AynuTopWsSHUHT MMKOHMAT/IapHra yeknauuiap: xap 6up ¢aun 6yinua
ayAUTOPUAHUHT TEXHHK JKUXO3NaHULLINIA MyaiisH Tanabnap KYHWIMLIH MyMKHH:

Z (xa=0))x(p,g a,d) = Z x(p, g a,d)

p.gad p.gad

Xy#okatnap 6unaH ULNamaa acocaH YKy xapagHuaary acocuii Xucobnanra
Xyxokartnap roputunaad. Bynap, ctuneHaus TalMHnaw, YKUMWAaH YeTalTHpuIL,
KYPCAaH Kypcra YTHW/KONWW Ba KakaHomanap xucobnauwanu. KalitHomanaphm
WaKINaHTUPHLI XaM aBTOMaTiawTupuwirad xucobnanub, kadenpa Myaupu
TOMOHMAA Ha3lopaT KWIHHAAM Ba [€KaH TAMOHMAAH TacaMknaHamu. Jlapc
maboiiunuaa TymnaraH Oamnapu Ba AKYHME HasopaT acocuma KaiaHomanap
HELODEL G RE 1S
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JIuccepraunsuuur «TabJHMHH GOWIKAPHW TH3MMH MAbJIYMOTIAPHUHU
HILI0B Gepuiu ycys Ba anropuTmiapu» aeb Homnauran yunsuu 6o6una Tusum
¢oitnananysumnapy ¢aonuaTuHu 0Oaxonawna, TW3WM E3yBnapura Aactiaabku
HIWIOB Gepuw EHmowyBM Ba YKUTYBuMnap daonuatunu Oaxonaw ycynu Ba
TH3MMA MIMTHXOHNAPHHH TAIKWUIALTHPHIL (YHKLHOHAN Ty3HIMANapH KENTHPHG
yrwiran. Skyuuit Hazopatiu waddod FTHWHHM TamuHmam Makcaguaa
KyiiMnarmua eyumra kenuHrad. Kyiiuaarnua 6earunaiiapHd KMpUTHLL MYMKHH:
Tanabanaphu S, 6ynna 6apya Tanabanap conu S(N) kypunuwna ndponanab onunaau.

Tanaba MabiaymoTiapuHu S, kabu Genrunacak, yHaa TH3HM CEpBEpH KOpHii
BaKTHHH [ Kabu 6efrunawHin KUpUTHILHMHK3 MyMKHH. LLlyHna,

H=F(Sm.t)
KYPHUHMILMOArH X3 MabjiyMoTra 3ra 6ynuiumn3 mMymkuH. By epma F xawm
dyHkuMsacH xucobnanamu. }Okopuaaru ¢opmynara acocnaHub, xap 6up Tanaba
Y4YH X3l MabiayMOTaap wakinautupunany. by y3 Hasbarupma S, naptu tawkun
KWiagu.

Sh nap acocupa QrQode napHu xocun Kunamus. By skapaéHHM Kyiumaruua
uonanaimms.

7/
Acree My
E E %0 Batams e Dor yor
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sezmer Buiens 2
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I/ \\.-—_—-———..4-—._, wonees «
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1-pacm. E3ma umrTuxownapuu waddopauraHu TabMUHAAWAL
QrQodenapaan doiaananu.

CypoBHOMaHH 6axonalliH¥ COHAM KYPUHHMILAA TALIKWI KWIHIL YHH Taxiiwi
KWIHIIHK coAfanawTupany. AMmo tanabanapHuir napc 6eprad yKutyBuunapura
¢Gukp Mynoxasanapuuu, SHLHH MaTHIM MabiyMOTIAPHHH MablyMOTIAPHHHL
HHTEJUIEKTYal TaxX/iwi ycyinapuaad ¢oiifananraH xonga Taxawl Kuauw cudar
KYpCaTKMUMHM sHana owMpand. By kabu MabiyMOTAapHHHr HWwiap haBoMHaa
AnFwvuK cndatnu TaBaMM MyXWTH SpaTHILAa MyXHM OMHI 6¥anb6 xonamu. By
MabJTyMOT/IApHH TaXJIMA KWIKLW oAauii yCynnap yuyH KHAHMHYWIMKNIAP TYFAUPaaH,
IIYHHHT Y4YyH KaTTa XaXM/IM MabllyMOTJApHH HMHTENEKKTyal TaxXJuil KWIML
OpKaIH OnMHraH Gwiumuiapaad ¢oiinanaHu makcagra MyBodHukaup. Mopenna
KaiCH yCyN OpKanu Taxiwi KWIHHTaHAa HaTwkaHW cugaT KYpcaTkuuu AXLHUpOK
3KaHAMrU xucobmadran. Tawkiud KuAMHAETraH Mojes Kyiuparn 2-pacmpa
TacBupnanraH. FOkopuaaru ycynanapiu Tectiawl MyxuTtd cudaruaa Rapid Miner
TawiaHAu. Rapid Miner — MabiyMOT/IapHH MHTENNKTYan TaxJnWi MacananapH yuyH
O4YMK KOLMM AacTypuit BocuTa. Y OnepauvoH TH3UM TaHlamaiiadran Ba R
HacTypiawl TUIHMHWHT MaXcynoTnapu OunaH MHTerpauuslallia OjiafuraH sxiauT

P
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Tu3uM 6Ynu6, Kkynait rpaduk wmHTepdeiicra sra. MabiymOTiap TaxauAMaaru
®apaHnap Molynnapra axpaTwiraH Xonaa rpaduk wWakAga TacBHpiaHu6
6opunanu.

MabayMoTnapuu Typnu maHGanapiaH HUFMIW TaxAWn y4yH GHMpHHuM
Kanamaup; Mabiymotnap nactinabku vuwioB 6epunanu Ba 6yw  ycTyHnapHu
Tynavpaau. Cyurpa mabaymotnap 80% Ba 20% Hucbatna GenriunaHrad TabinM Ba
YKUTUNYBYH MabnymoTnap 6YaHHAIH.

MawnymoTnap
6asacu
~ e
é @ —L— 24
. } 00
Bouwkapys Xoaumaapy - - Taw Gowrag —_ -
THIOMO Tanabaxap
N\ e e e
- ﬂm
[Mactnabxm KaiTa uwnaw
MavwnymotnapHu
axpaTuw .
Bunumnap - Taecusnapl

Tynanpuw
aphu wHTeRNeKTYaN
TAXNAN KANHW
Generalized I I | !I)cn Learnin r|
Lincar Model [Tl s
T
[Jrasser rr] | [[oecton oo |

Gradicnt
| | Naweaayesl I I i Boouale‘ I

2-pacm. TabauMHu Gomkapmu TH3UMH Mab.nymomapunn Taxaun
KHIHL MoJenu

MabiyMOTapHU TaxX/IW KWIHIIAA YJAPHHUHE X@OKMUHHHT OPTHIUM TaxXJIWN
KHIHILAA OPTHKYaA BakT capdura o6 kenaau. By MyaMMOHH eqMll yYyH Kydunaa
KETTUPHIraH TEXHOJIOrUA acocHIa Napane/ulaliTUpuil rubpua anroputMu Hnab
YHUKHWIraH.

Hyper-Threading mexnonozuacu - xucobnawl TH3UMWIA Mapawwie
vwnaianran 6up Heuta npoueccopnap 6ynuiM MymkuH. Bynnai Tu3uMnap — kyn
npoueccopnu Tusumnap ae6 aranaau. Hyper-Threading (HT) texHonoruscuaau
dolnananunranna 6up Maexyl MPOLECCOP ONEPALHOH TH3MM TOMOHMAAH HKKH
BHTyan npoueccopnap kabu kabyn kunvHanu, 6y cepsep ruiardopmacu xap 6up
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npoueccopura MamJlyMOT/IAPHUHT KYN napanen okumau BasudanapuHu Gaxapuin
uMkoHuHH Gepaan. Hyper-Threading TexHonoruscu KylwdmuanapHu xmuco6naiu
IXTHEKNApK Y3rapuwuM Gy#iuua npoueccop ypracuaa yNapHHHT pecypcliapHHH
KakTa TakcuMJaiiiv Ba Mpoueccop pecypciapuial MakCHMan fapaxkaia CaMapaiH
toiinanaHuiuHK TabMUHNANAY Ba aHMK BaKT JaBOMMOA KYnpok v 6axapuiuiHu
amanra owvpuiura épnam 6epanu(3-pacm).

Oxum 1 Okum N
- ‘ -
,/ threads ) 7" threads \
| Xotupa Xotupa
| ..
i 10 Xonatu 10 Xonatu
Mn Mn Mn Mn

xonatu| |[xonatu xonam| |xonatu

\ < / ) /
Hyperthreading

Mn

Core2 Core3 . Core4

3-pacm. Hyper-Threading TexHonorusicuaaH goiinananué
npoueccopaard OKUMJIApHHM TaBcH(aal.

Maskyp TexHOnOrus acocaH OKHMJaHM Mapauie/UIalITHPHIITa KapaTWiraH
0ynu6, OKMMNApHH GOLIKAPHIWIHKM, TBHH YJAapHU XMCOGNAW MalUMHACH SApOCHra
TakCMMilall Ba HaTWXalnapHW HUFHIUHK Kyiupard a6 4MKWiraH rubpun
IrOpUTM amasra OoLMpHIaaN.

16



S ot - I A2

q=p02“
_‘D“_ B=Afp): C=A(g);

‘ D=CW(r-p2m-i

! Ractnabn MaLnyMOTAAp A0 8D

| MaCCMBHKMHT | 4n Ba j uu

RNeMETHNAPUHN 2NMALITINL] o o ]

e
e
=

— ( > -
WKIumix MaLnyMoTHN o 3
" Tecxapu Tapribnaw \ ] o
L "/’Tauou Hanoa \I

N 7 _ P

4-pacM. MabaymMoT/Iap MaCCHBHIA NAPAJIEN M08 GepHu 2AropPHMHHHU
Gnok-cxemacwu.

AJIrOpuTMHUHT  acocuii  BasudaCH  Xucobnaw malwMHacK AApOJapHra
kena€rraH OKMMNApPHH TaKCUMJawl Ba HWKKUHYM KMCMH HLJOB GepwiraH
MabJlyMOT/apHH KaiTa GUpnawrrupuiuaan nbopar.

JuccepTrauusHUHE TYPTHHYK 606uaa «Haruxanap Ba amanuérra Taa6HKH,
KaTTa XAKMAM MabIYMOTJIAp MACCHBMHH napa/ulel KaiTa HOLIAII
camapoxopauru» 1e6 HomnaHrau 6ynu6, acocan TakpuGa HaTHXKATAapH
KEITHPWIIraH.

Komniotepnapaa katra xaimnn MabaymMOTiap maccuBMra MULIOB GEpHI,
KaTTa XaxMJIi MabiyMOT/Iap OKMMnapuWHM Xucobnawl HaTiXajlapy Ba Xap 6up
MalHHa HaMyHacHAard Xucobnau sxapaEHMHHHT BakT Gyitnua ycu rpaduKiapH
kentupunran  (5-pacM). LlyHunrpek, XucoG-kuTo6nap acocuwia KOMITIOTEP
pecypcnapunad  QoinanaHMw  papaxacMHM  TaXMMH KM MYMKHH.
XucobnawnapHy amaira ouMpuL yuyH l-xanBania kenTHpWIraH MabjlyMOTAaH
tolnananunan.

VURRWAD AL - 7 NOWIDAGI
TOSHK: «++ n:

TEXROLOGH ; w-z"-’OTSITETI Y

 ANBORGTRESURS MARKAZI




XKapnsan 1.

Zl i

Yuzuxnu Ilapamnen

(M) (mc) (mc) (mc)
356400 2 54 2 8
5,970,000 30 45 24 10
47,920,000 219 226 189 32
83,895,000 432 401 332 55
156,650,000 810 458 523 82
239,760,000 1170 528 1039 124
419,650,000 2412 808 1996 211
2,638,680,000 16890 7776 13722 1454
5,038,320,000 33216 16906 24754 2731
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S-pacM. YUH3HKIH KeTMA-KeT Ba NapaJuies XUCoOIaIAPHHHT BAKT
6yiin4a ycum rpapurn.

Kenrtupunran rpadumknapaan kypuHu6 Typubauku, xucobnam MawmHacu
HMKOHHUATH I0KOpH 6ynraHuna kuuuk xucobnawnapaa threading TexHonoruscuaan
doiinanannw camapacu3s xucoGnaHap 3kaH, arap XMcoGnamnap couu opraca, 6y
KypcaTkuy camapanu 6ynanu. ManaHum HaTHXacHaa KYn SAposiK npoceccopnapaa
napaunesiall OpKaji1 camapagopiuk 1 - xucobnaiu MalIMHacH y4uyH 2.76 mapra Ba
2 - xucobnawl MamMHacu y4yH 3ca 6 Mapraraiya YCraHWHM KYpHIl MyMKHH.
Llynunraek, MamMHaHu UXTHEPUH KOMIUIEKCNAPH YYYH XaM BHUpTYyan MalliMHa
XocHn Kuiub xucobnauwnap onnb GopunraHuaa xucobnall XaKMUaaH kenub yuku6
CamapafiopJIMKHH OIUMPHLL MYMKHHJIMTH aHHKAaHraH.
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2 xaasaJ.
TabaAHMHH GoWIKAPULI TH3UMU MABJYMOTIAPHHH HHTENEKTYaJ TAXJIHA
KHAHILAA METOAJIAPHHHI HILOHYWIHANIH.

MeTtoanap o AHHKJIHK YKHTHIIA KEeTraH BaKT
Generalized Linear 85.9 172

Model

Deep Learning 78.8 635

Decision Tree 81.9 252

Random Forest 86.5 96

Naive Bayes 87.7 : 16

Gradient Boosted Trees 84.4 508

IOkopuparn KenTUpunran HaTuxanap acocuga (2-pacM)  yNapHHHT
HaTHXanapy HIOHWNAMAKTH O6YHuya aMarpaMmacy Xamia yaapHH YKMTHIU BakTH
6yiiuua capdnanran BakT AuMarpammack kentupunrad. Generalized Linear Model,
Naive Bayes, Gradient Boosted Trees Ba Random Fores ycynu 6up 6upura skuH
XamJa MIWOHWIWAWIK IOKOPH HATHXa KypcaTMOKaa, amMMO YKHTHIYBYM
MaBJIyMOT/apHH ykuTuwra capgnanran Baktu Generalized Linear Model ra
Hucbatan 1.8 mapra kyn Ba Naive Bayes ra Hucbaran 10.75 mapTta KYnpoK BakT
capdnamokna. bowka Tomonnan, Gradient Boosted Trees Hucabaran 3 mMapTa kam
BakT capdmamokna. Deep Learning, Trees, Decision Tree va Support Vector
Machine ycynuman doiifanaHwiraiaa HaTHXa HILOHWIWIMCH IOKOpHAarunapra
HucbaraH kaMpoK 6yaub YMKaH.

§RATATILTA CAPONAHIH BAKT

AHUKAUK

A0
&0
©
w0
300
X

100
0

%

:
- a
Gererdeel  Dex Detean Rendom R Gt

e teany Tiee fomst Brs  Boodes
Mo Tres

6-pacm. MeToanapHMHI aHHKAUIH OYiiH4a AMarpaMmacH Ba yKHTHIIrA
cap(Jyiaran BaKT1ap AMarpamMmacu

OHr EMOH HaTHXxa aHUK/TWIKK Ba YKUTHIANHMraH MabiyMoT/iapra capgnadran
BakT G¥iHua xam Support Vector Machine ycynu 6y1u6 konmokaa. Arap Tabanm
TU3MUMH Y4YH TaBCUS TU3UMIAPUHH HNab YyHKMOKuu 6yncak Generalized Linear
Model, Naive Bayes, Gradient Boosted Trees Ba Random Fores ycynnapuaau
doitnanaHUIIUMKU3 MakcaAra MyBOQHK 3KaH. BynapHuHr vunga sHr MIIOHUYNM Ba
kam BakT cap¢ kunanurany Naive Bayes ycynuaup.
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XYJOCA

1. Karra xaxmau MabiyMOT/IIap MyXHTHAA TabAWMHM GOLIKAapHIN TH3MMH
MabJlyMOT/NAPHHH TaX/IWIT KWK Moaeny uiunab uukunay. Tabanmuu Gowkapuu
TU3MMJIapUAa MablyMOTJIAPHH  MHTENIEKTYyal Taxiul KWIMII  TabIMMHU
Gowikapuw camapacMHM OWIMPAY, >KyMAalaH TaXJWUIap HaTHkacuaa 6olnkapys
Xoaumnapu yyyH 6unumnap Ba doiinananysunnap (tanabanap) yuyH TaBcuanap
HULT1a6 YHKUAIAN.

2. Kpeaut TusMMHMAa f[apc JKaABaNMHH LIAKUIAHTHPULI  MAacanaCHHHHIC
MareMarTHk MOAEH HULTab YMKUIIM. MOoayAnK fape XaaBaIUHU WAKIIAHTHPHLI
ME30HNapu MareMaTuk (OpManNalTHPWIraH Ba YHH KBaJpaTWK aacTypiaiu
macanacura oaub kenunub euunrad. Tanaba ¥3 papc kanBanuHu  ¥3u
WaKIAHTHPaaH, AbHK Xap Oup Tanaba arap TaHnoB (aHHu MaBxkyn 6yaca yHu
TaHfall OpKaiM, KonraH daHaapy aBTOMaTHK Tap3ja WAKILIAHTHpUAAAK. SbHU
KacuaMp iyHanuiu €ku rypyx yuyH amac, TanabaHuHr ¥34 yuyH napc >kamBaiu
IAKJUTAHTHPHNAMH.

3. Tabaumuu Gowkapuil TH3MMKAA OyHPYKIAPHH [IAKILIAHTUPHIL AACTYpHii
momynuuunr IDEF0 monenu nwnab unkunau. Tabiaumuu 6owkapui T3umnapuaa
Oylipyknaphu IaKinaHTUpHIL JacTypuii MOIYJIM OPKalH TabiMM >KapagHMUIaru
KYMYWIMK XY}OKATAAPHH WAKILTAHTMPHIL aBTOMATIAIUTHPHLL HATHXACHAA IOKOPH
aHWKNMK Ba camapara oSpuvwunau. Onataa KypcaaH Kypcra YTHMIL/KOAMIL
Gyiipyknapuny WaKaHTHPHILAA MabllyMOTIAPHH TaKKOCMHAL Y4YH aHya BakT
caphnanap >au, GywnaH Tauikapu cTuneHnus OyHpyKnapw, kaiimHoMamapHu
WAK/UIaHTHPHLW BA IOPHTHIL XaM aH4a BaKT Tanab Kunaaurad apaén 6ynub
Xucobnananu. By sxapaéunanu HuLIab YUKWIraH TH3HMIIA aMaNra OWHpPHLL 3¢a GHp
HedTa Jakuka Tanab kunanu xanoc. Tanabanapra Taautyknu 6apua Gyipyknap sa
KypcarManaphu (Ykuwra kabyn kunuw, cruneHaus Gepuw, tanabanap cadunan
YUKAPHLL, YKUIIWHY TUKALW, YKUIIWHY OOLUKA JKOHIa YTKa3nLl, akaieMHK TabTHI)
¥3 nuKra onanuraH Moaysnap ApaTHiIaM.

4. Karra MablyMOT/Iap MaCCHBHIa napauUiell HIUIOB GepHIL aNropuT™MH LAt
YHKWIAK. ANFOPUTM acockia KaTTa XMW MabliyMOT/Iap MacCHBMra HWLLJIOB
Gepuiuna xucobnaw BakTHHu 6 6apoGapraua KUCKAPTHPHIL MyMKMHIIMIH TaXpH6a
HaTiDKanapuia aHUKNaHO¥, AbHM OKUMJIapra aXpaTHIl Ba PECYpPCNapHH TEHr
TakCHMnaw opkanu xucobnawnapuu(aitian Oup Oupura Gornuk 6ynmaran)
Napasiesn paBulAa amManra olMpHil xucobnaiuaa Bakr 6yiinua camapa 6epau.

5. Jactypuit MaxMya/ia 3NEKTPOH KypHa Ba 3/1EKTPOH Gaxonap aadrapuackHu
IOPHTHII MOAYJnapu spatunnu. Bapua GaxomaHamuraH WiIap TH3UM OpKanu
amanra oWMpWIAaMraH KWIMHIK. YKUTYBYH TOMOHMIAH KyiwiraH BasudanapHu
Tanabanap TusuMra xofinab wy acocuna y3 6axonapHu onaaunap. By 6axonam xam
cunnabycna kenTupnuraH 6Gaxonawl Me30HH acocuaa spaTwiraH Gaxonatu
Me30HN1apy acocuia aHuKnaHanu. SibHu npogdeccop-YKuTyBun xap 6up Basudanu
HOMNAL JaBOMHIA YHHUHT XYCYCHATHAH KENWO YMKHO 6axonai Me3oHIapHHH XaM
Genrunab yram sa BasudanapHu Uy Me30Haap acockaa 6axonab Gopamu.
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HAYUYHbIi COBET DSc.13/30.12.2019.T.07.01 10 NPUCYXJIEHUIO
YYEHbIX CTENEHE#M MPU TAIWUKEHTCKOM YHUBEPCUTETE
WHOOPMALIMOHHBIX TEXHOJIOT Ui

TAIWKEHTCKUA YHUBEPCUTET HHOOPMALUOHHBIX
TEXHOJIOI'HH

HCKAHJAPOB CAHXAP KYBOHAUKOBHY

AJTOPUTMbI U MPOrPAMMHBIA KOMILJIEKC AHAJIM3A
JAHHBIX CUCTEMBI YIIPABJIEHUA OBPA3OBAHUEM

05.01.04 - MartemaTHueckoe U nporpaMMHoe o6ecneueHue BLIYHCANTENbHBIX MALIKH,
KOMMJIEKCOB H KOMIbIOTEPHLIX ceTei

ABTOPE®EPAT JUCCEPTALIHH JOKTOPA ®UJIOCO®PUHH (PhD)
IO TEXHUYECKHM HAYKAM

Tamxent — 2021
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Tema aucceprammm aoxropa  ¢usocopun (PhD) sapeructpuponana B Brtcweii

aTrecranMounoii  womuccunw npu  Kabumere  Mumucrpos  Pecnybaukn  Yibewucrau
3a B2021.2.,PhD/T2281.

Hucceprauns Bunonnena s Tawkerekom yHuBepCHTETE HH(IOPMALHONHLIX TEXHONOMMH.
Astopediepar Anccepraumu ua Tpex s3wikax (ysbekckuid, pycckwid, anrnmiickufi (pesiome))

pasmeled Ha Beb cTpanuue (www.tuit.uz) 1 na HudopMatonto-oSpasosatensiom noprane «Ziyonet»
(www.ziyonet.uz).

Hayuuuiii pykosuanvens: Myvunos Baxoanp Bosraesny
JIOKTOP TEXHHYECKHX Hayk, npodeccop
Oduapanbuuie onuonento: Myxammaauesa Juanosa Tyaxyuosna
JIOKTOP TEXHHYCCKHX HayK, npadeccop
Xyxanpos Haéc Wepaanenny
aoxtop griocoduu (PhD)
10 TCXHHYECKHX Hayk

Benymas opranmianus: H. ALNL y Ter Y36 Tana

P

3auwra muccepraumu coctontes «_S» ga-iﬂ 2021 r. B4 uacob Ha 3aCeNaHHM HAYHHOro
cosera DSc.13/30.12.2019.7T.07.01 npi TawkeHTekoM yHHBEpCHICTe HHAOPMAUHOHHEIX TEXHOMOMHHA
(Aupec: 100202, r. Tawken, ya. Amupa Temypa. 108, Tea.: (99871) 238-64-43; daxc: (99871) 238-65-
52; e-mail: tuit@tuit.uz).

C nuccepraumeii woxHo o3nakomuTLea B Mitopmauuonso-pecypenom uentpe TalReHTCKOrO
yHHBEPCHTETa MHQOPMALMONILIX TEXHOAQrHiT (PerHcTpauroHHbi omep Ne22 7). (Anpec: 100202,
r. Tawkent, yn. Amupa Temypa, 108. Ten.: (99871) 238-65-44).

AsTopedepar auccepTatmm pasacnan «Zd» ok ZR021 rona.
(npotoxon pacceinku Ne 37 ov « 78 » cerdpy2021 1),

P.X.Xamnamos

7 IIPUCYIKAEHUIO YUEHBIX CTeneHedd,
JMOKTOP TEXHHYECKHX HAYK, JOUCHT

M.A.PaxmaTyinaes
lMpenceparens HayuHOro CEMHHAPA NPH HAYYHOM
COBCTC 110 MPHCYKACHHIO YHEHRIX CTeneHet,

JIOKTOP TeXHHUECKHX HAYK, npodeccop
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BBEJAEHME (aHHOTAaUHA AMCCepTanMu A0KTOpa duinocodpun (PhD))

AKTYa/IbHOCTb H BOCTPeGOBAaHHOCTH TeMbl AUMCCEepPTaUHH. B Hacrosiee
BpeEMs €XEAHEBHO co3faercs 2,5 keuHTWNMoHa (10'%) Gaifr uudopmauuu u
JaHHbIA NOKa3aTesib 03HA4YaeT, 4To B 2020 rody KaxkabiM 4el0BEKOM 6bLI0 CO3MaHO
1,7 MB nauubix'. Ocoboe BHHManue ynensercsas paspaboTke CHCTEM yMpaB/ieHHs
ofpaszoBaTeNbHbIM MpPOLECCOM B UENMAX FEHEPAaUWMM 3HAHWIA IS ynpaBieHHs
06pa3oBaTesnbHbIM MPOLIECCOM MYTEM HHTEJUIEKTYANLHOrO aHalH3a 6a3 JaHHBIX,
BbIPabOTKH pekoMeHZauuii Ans nonb3oBarelsieil. B 3apy6exHLIX CTpaHax, rae
pa3BUTO naHHOE HamnpasfieHWe, B 4acTHoctH, B CLUA, ®dpaHuuu, [epmaHuu,
Uranuu, Poccuiickoii ®denepauun, Kurae, Slnonuu, Hpawue, IOxHoit Kopee u
ApYTHX  rocyaapcTs, OFpOMHOE BHHMMaHHE YAeNdeTcs  HMCMOJiIb30BAHMIO
COBPEMEHHBbIX TEXHONOrHH NpH ynpaBieHHMH oOOpa3oBaTeNbHbIM MNPOLIECCOM, a
TaK»Ke pEeLEeHHIO TEOPETHHECKHX U MPAKTHYECKUX 3aay No CO3AaHHIO AITOPHTMOB
onepatuBHO# 06paboTku 60NbLIMX MAaCCHBOB JAHHBIX.

B MHpe BHeapeHHe 31eKTPOHHOr0 00yUYeHHs B CUCTeMy 00Pa30BaHua, Npexae
BCEro, CBA3aHO C MHTEJUIEKTYa/bHbIM MOTEHUMANOM O0O1IECTBA, B YACTHOCTH,
HanNpsAMyIo 3aBHCHT OT HH(OpMaTH3aLMK 0Opa3oBaTenbHOro NpoLecca, paspaborku
MHPOPMALIHOHHO-00Pa30BaTENbHBIX PECYPCOB. B pa3BuThix H Pa3BHBAIOLIMXCA
CTpaHax MHpa yaenserca ocoboe BHHMaHHe uH(poOpmaTH3zauuH OOpasosaHMs, B
4YaCTHOCTH, BHEAPEHHIO IJIEKTPOHHOro obpasoBaHusa. TToucK MyTeit pa3BHTHA
3M1EKTPOHHOro 06pa3oBaHMs, NOBbLILWEHHA €ro 3¢ (eKTUBHOCTH, BHENPEHHE HOBBIX
MHGOPMALMOHHBIX TEXHOMOTHIT B 06pa30BaHHE HAXOAATCA BO INaBE yrna pedopm B
cdepe obpazosanus. [Mpu ITOM HEOOXOMUMBIM sBNseTcs BLIPaOOTKa 3HaHMEi 06
OonpeaeneHHoM 06beKTe HIIH COCTOSAHUH, KOTOPbIE NPEACTABAAIOTCA BAXKHBIMH AJIA
MCTOpPHYECKOrO, Tekyluero unu Oyayuiero mepuomos, nytem cOopa, aHanusa u
3 (PEKTHBHOrO UCMOJB30BAHUS MHOXKECTBA AAHHDIX.

B naweii Pecnybnuke ocylecTBasioTcs mwHpokomaciutabHble pedopMbl o
NOCTPOEHHIO HH(POPMALMOHHOro O6LECTBA, OXBATHIBAIOLLErO Pa3/IMuHbIE OTPACIH
HApOAHOro XO03AiCTBa, MPOM3BOACTBA M CHCTEMY oOpazoBaHHdA. OmnpeaeneHsl
NPHOPHUTETHbIE  HanmpaBiAeHWs HHGOPMATH3aUUH, [OWHAMHYHOTO  Ppa3BHTHA
MH(OPMaLHOHHO-KOMMYHHKALIMOHHBIX TEXHONIOrHHA, a Tatoke MX dddekTuBHOro
NpUMeEHeHus BO Bcex cdepax >ku3sHH obuiectBa. B Crparerun neiicTBuii no
nhanbHeHeMy passuTHio Pecny6nuku Y36ekucran B 2017-2021 rogax onpeneneHbl
TaKHe 33Ja44 KaK «...MOBbIlLIEHHE JOCTYMHOCTH KauyeCTBEHHBIX 00pazoBaTenbHbIX
yCAyr, TOATOTOBKH BbICOKOKBANH(HLUPOBAHHEIX KaApOB B COOTBETCTBHH C
COBPEMEHHBIMH NOTPEOHOCTAMHM PpbIHKA TPYJA, ... BHEAPEHHE MEPEAOBLIX
MH(POPMALIHOHHO-KOMMYHHKAUHOHHBIX TEXHOJIOTHIA...». BLINONHEHHE MaHHBIX
3afay, B 4aCTHOCTH, (OPMHPOBAHHE 3HAHMH MOCPEACTBOM HHTEIUIEKTYalbHOrO
aHanM3a AaHHbIX CUCTEMBI yrnpaejieHWs o6pa3oBaHHeM u pa3paGoTKa anropuTMOB
onepaTtuBHO# 06paboTKKU AaHHBIX, ABIAETCA OMHHM H3 3HAYMMbIX BOMpPOCOB.

B coorBercteun ¢ VYkazom [lpesuneHra Pecny6nuxu VY3bekucraH ot
19 despania 2018 r. NeVT1-5349 «O Mepax no JajabHeiweMy COBEPLISHCTBOBAHHIO
cheprl HHGOPMAUMOHHBIX TEXHONOTHI H KOMMYyHHKauuii», [locraHOBIEHHEM
lpe3sugenra Pecny6nuxku Y3bekucran ot 19 despans 2018 r. Nelll1-3549 «O6
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OpraHH3auMu AEATESbHOCTH MHHUCTEPCTBAa MO Pa3sBUTHIO HH(OPMAUMOHHBIX
TEXHONOTHA M KOMMYHHKaUMi Pecnybnuku  Y3bekucran», a  Takke
Mocranosnennem Kabuuera Munuctpos ot 24 wiona 2018 r. Ne569 B wuensx
KOpEHHOrO COBEpLUEHCTBOBAaHMA CHMCTEMbI MOArOTOBKM KanpoB, MNOBbILCHHA
3 dexTuBHOCTH B TalKeHTCKOM yHHMBepcHTeTe MH(POPMALIMOHHEIX TEXHONOTHH
uMeHu Myxammana an-Xopasmuii u ero Gunnanos, obecredeHns BXOKAEHH ero B
HHCIO BEAYUIMX YHHBEPCHTETOB MHpA MyTeM BHENAPEHHA KPENMUTHOH CHCTEMbl
o0yueHus B cucremy oOpasoBaHHs, B  TalUKEHTCKOM  YHHWBEPCHTETE
MHGDOPMALMOHHBIX TEXHOMOMHH UMEHH Myxammaga an-Xopasmuii u ero dpunuanax
ObUT0 MpenycMoTpeHo BHeapeHHe KkpeauTHo#t cucteMbl 06yuenus. [laHHoe
AUCCEPTALMOHHOE HCCIE0BaHNE B OMpEAENEHHON CTENEHH CITYKUT BbINOAHEHHIO
3anaq, npeaycMoTpenHbix [TocraHosnenueM lMpesnaenTa Pecnybnuky Y3bekucrau
oT 5 niona 2018 roga NelM1-3775 «O ZONOAHUTENBHBIX MEPAX MO MOBHILIEHHIO
KauecTBa 00pa3oBaHus B BbICIIMX 06Pa30BATENLHBIX YUPEKACHHAX U 00ECEHEHHIO
MX aKTMBHOIMO y4aCTMs B OCYWIECTBASEMbIX B CTPaHE WHMPOKOMACIUTAOHBIX
pedopmax» u ApYyrUMH HOPMAaTHBHO-MPaBOBbLIMH JOKYMEHTaMH, KacatoWHUMHUCS
ZaHHO# cdepbl.

CoorBercTBHE HCCIeA0BaHUS O0CHOBHBIM NPUOPHTETHBIM
HaNpaBJeHUAM pAa3BUTHSI HAYKM M TeXHOJOrWii pecnyGankn. [laHHoe
UCCNEN0BaHHE BLINOIHEHO B paMKax MPUOPUTETHOIO HAMPABJEHHS Pa3BUTHS HayKH
M TEXHONOTrHi pecnybanku IV. «MHdopmarnsaums 1 pa3suTHe MHPOPMALMOHHO-
KOMMYHHKAUHOHHBIX TEXHONOTHiITy.

Crenenb usydennoctH npobnembl. B chepe paspaGoTkn u co3naHua
Mozeneil HHTErPUPOBAaHHbLIX CMCTEM yMpasiieHns 00pa3oBaTeNbHbIM MPOLECCOB B
By3€ NOCPEACTBOM COBPEMEHHBIX TEHACHUMH MPOEKTHPOBAHMA  CHCTEMBI
ynpasneHus  obpasoanueM  uccnemosawus  Bend  M.A.CmonbHHKOBa,
B.B.Jleonteena, [I.C.Ky3HeuoBa, kotopele BHECAW Bknan B passutde SMART-
obpasosanma u BHeapenus SMART-TexHoaoruii U B 00pa3oBaTenbHbiii pouecc.
H.B.[lnenpoeckas, E.A . Slukosckas, U.B.1LleBuoBa NPOBOAWIN HCCAEIOBAHHA HAll
TaKkMMH 3NieMeHTaMH koHuenuuun SMART-06pasoBaHua Kak cMapT-o6pa3oBaHHe,
CMapT-yYHMBEPCHTET, cMapT-yuebuuk. Takue yueHole kak [.Jlekkep, C.Pomepo,
I .3cnexo, JI.Koxcon sa [.Mapthu 3aHuManuch pa3paboTkoi TEXHONOrHi H
KOHUEMNUNH CMapT-YHUBEPCHTETA.

B Haweii PecnyGnuke Hayusble M3biCkaHus MO pa3paboTke W BHEAPEHHIO
MOJ€ENeR U anropuTMOB, NMOMCKA M obecreyeHds GE30MacHOCTH NaHHbIX CHCTEM
ynpasieHus o6pa3oBaHMeM H3y4anuch, B OCHOBHOM, NOX pYKOBOACTBOM
T.bekmypanosa, M.Apunosa, P.Anoesa, [l.Myxamapuesoit, C.laiiHa3aposa,
B.MymuHosa, A.Huanoa, A.Cauzoea.

B HacTosllee Bpems Ha HENOCTATOYHOM YPOBHE H3YyYeHbl BOMPOCH
apXHTEKTYPbl MH)OPMALMOHHOM CHCTEMb! YNpaBfieHHs YYeOHbIM NPOLECCOM B
BbICUIEM 00pa30BaTENbHOM YyupeskaeHHH, pa3pabOoTKH pexoMeHZauMil ¥ 3HaHWH
NOCPEACTBOM MHTEJUIEKTYaNLHOTO aHan13a 6a3 AaHHBIX.

CBf3b TeMbl JUCCEPTALMH C IVIAHAMU HAYYHO-HCC/IEA0BATENLCKHX PatoT
BLICIIEro 00pa3soBaTeNbHOr0 yupexaeHus, rie BbINOJHEHa IHCCePTALMSA.
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JluccepTaunoHHOE UCCiiea0BaHue BLIMONHEHO B COOTBETCTBHM C TUIAHOM HayyHO-
nccnenosatelisckux paboT TaUIKEHTCKOro YHWBEPCHTETa HH(OPMALHOHHbLIX
TEXHONOrHH MMeHu Myxammana an-Xopa3Muili B paMKax NpPOEKTOB MO TeMaM
Ne - 22/18 «Ynpasnenue yueOHbIM MPOLIECCOM B KPEAHTHOH cucTeMe 0bydeHus —
pa3paboTka 1 BHeapeHue nporpaMMHoro obecneuenus TUIT-LMS» (2018-2020) u
Ne23/19 @ - «Pa3paboTka AOMOMHUTEIIBHOIO MPOrpaMMHOr0 KOMIUIEKCA K CUCTEME
ynpaBneHus yuyeGHbIM MpoLECCOM B KpeAuTHOH cucreme obyuenus TUIT-LMS»
(2019-2020).

Lles1b10 HCC/IEN0BAHHA ABNAETCA NPOEKTUPOBAHHE MOJEJIEH aHaNK3a JaHHbIX
ynpaeneHus obpa3zoBaHuem, pazpaborka AIFOPUTMOB ¥ MPOTPAMMHOTO KOMIUIEKCA
Ha OCHOBe TexHoJsioruu MVC.

3anauu Hcciieq0BaHHA:

pa3paborka anropurma 1 pyHkuroHansHol IDEF-monenu, opueHTHPOBaHHBIX
Ha GOpMHUpPOBaHHE NMPHKA30B B paMKax CHCTEMbI YNpaBjieHHs oOpa3oBaHHeM;

pa3paboTka nNporpaMMHOro MomyJis U anroputma GopMupoBaHus yueOHOro
pacnucaHus ¥ OpraHH3auMH IK3aMEHOB B CHCTEME YMpaBJieHHs 00pa3oBaHHeEM;

pa3zpaboTka rubpuaHOI MoOZENM MHTEJUIEKTYanbHOrO0 aHaiH3a AaHHbIX
NpUKa3oB M COOLITHIA;

pa3paboTrka anropuTmMa mnapamieNbHOi 00paboTku OonbwIMX MacCHBOB
[aHHBIX;

paspaboTka M BHeApeHME B MPAaKTUKY (PYHKUMOHaNbLHON CTPYKTYpbl M
NpOrpaMMHOFO KOMIUIEKCA CUCTEMBI YNPaBJIEHHs 06pazoBaHHeM.

O0beKTOM HCCIedO0BAHUA SBIAIOTCA MHOXECTBO JaHHbIX, KOTOpble
fonyveHbl C UENBIO MNOAAEPKKH (OPMHUPOBAHHA MPHUKA30B M MPOLIECCOB,
perynupytoLmMx ynpaeneHue o6pa3oBaTelbHbIM NPOLIECCOM.

Mpeamer HccAenoBAHHMA — MaTEMaTHYECKUE MOAENH, ANrOPUTMHUYECKHE
Metoabl U TexHonorus MVC, npeaHasHayeHHble ANA NOANEPKKH yNpaBJieHUs
obpa3oBaTenbHBIM MPOLIECCOM.

Metoabl ucciegoBaHus. B xome uccnenoBaHHs MPUMEHSJIMCL METOAbI
PESAUMOHHBIX MOAeNeH, anroOpHuTMOB, 633 JaHHbIX, A3bIKH MPOrPaMMHPOBAHHS,
MVC-texHonorud nporpaMMUpOBaHMs, MNPOEKTUPOBAHHUA HH(POPMALIMOHHBIX
cucTeM, MOJENHPOBaHHUA Ou3HeC-MpOLIECCOB, pa3paboTKH HHGOPMALMOHHLIX
cucTeMm.

Hay4yHas HOBH3HA HCCJeI0BAHHA 3aK/IOYACTCA B CIEAYIOLIEM:

paspaboTaHbl anroputm H pyHnkuuoHanbHas |DEF-Monens, opHeHTHpOBaHHas
Ha ¢OpPMHpPOBaHHE MNPHKA30B CHCTEM YMpaBieHWs oOpa3oBaHMEM Ha OCHOBE
06paboTku 60sbIKUX 06BEMOB HHGOPMALIHH;

pa3paboTaHbl AIrOPUTM W MPOrPAMMHBEIH MOAYJIb OPraHU3aLUMH SK3aMEHOB U
¢opmupoBaHua pacnucaHus 3aHATUH B CHCTEMe ynpaBiieHHs 0Opa3oBaHHEM
NOCPEeACTBOM 3a1a4M KBAAPaTHYECKOro MPOrpaMMHpPOBaHMUS;

paspaboTaHa ruGpuaHas MOAENb HHTE/UIEKTYANbHOrO aHaiM3a AaHHBIX
NpHKa3oB M cobbITHit Ha ocHoBe MapReduce freamwork;

pa3paboTaH anroput™ napajulesibHoi 06paboTkH GONbLIMX MACCHBOB NAHHBIX
Ha ocHoBe TexHosioruu Hyper-Threading.

TMpakTHyecKHe pe3yibTaThl HCCAEAOBAHUA 3aKITIOYAIOTCA B CNEAYIOMIEM:
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pa3spaboTaHbl MPOrpamMMHBbIil MOAY/b (OPMHUPOBAHHMS MPHKA30B B CHCTEMAX
ynpasneHus obpa3oBaHHEM W anroput™ (OPMHMPOBaHHS NOKYMEHTOB B paMKax
obpasoBarensHOro npouecca;

paspaboraH nporpaMMHblii MOAYAb Napauie/bHON 06paBoTKM 6onbLIMX
06bemMoB nanHbIX Ha ocHoBe TexHonoruu hyper-Threading;

NPEMIOKEH METOA MpPOEKTHPOBaHUS W ynpaBneHHs ©6a30ii maHHbIX 409
MHTEJUIEKTYaNbHOrO aHaNlk3a AaHHBIX;

paspaGotana ¢yHKUMOHAIbHAS CTPYKTYpa M MPOrPaMMHbIH  KOMIUIEKC
CHCTEMBI yNpdBSIEeHHs 0Opa3oBaHHEM. '

JocToBepHocTh pesynbTaToB Hecaea0BaHHA. JOCTOBEPHOCTL pe3y/bTaToB
HCClenoBaHWs — O00OCHOBaHAa  JTalmaMM  CO3[4aHMS  CHCTEMBI  YNpPaBIEHHS
00pa3zoBaHHeM Ha OCHOBE COBPEMEHHOH METONONOTHH, B  YaCTHOCTH,
UCNOJIb30BAHHEM METONOB aHANM3a, MPOEKTUPOBaHUSA, pa3paboTKM, MCMBITAHMA,
BHENPCHHSA, MONNEPKKH W MOAEPHHU3ALMM, a TaKkKe MNOMyYEHHBIMH B XOIE
TEOPETUYECKMX M MPAKTHYECKHX MCCNENOBAHWH pE3yNbTaTaMH, pe3ynbTaTamu
MHTEJUIEKTYQIbHOrO aHan13a JaHHBIX CHCTEMbl YNpaBieHHs 00pPa30BaHMEM M HX
KOOpAMHAUMeH, NONOKHTENBHOCTBIO Pe3ynbTaTOB CPABHEHMS CTATHCTHYECKHMX
DNAaHHBIX.

Hayunas n npakrHyeckas 3HaUMMOCTb Pe3y.IbTATOB HCCIEA0BAHHSI.

Hayunas 3HaumMmocTb pe3ynsTaToB HMccnenosaHus oBGOCHOBaHa MeTomamM
aHaNM3a IaHHBIX B CHCTEMaXx yrpasJieHHs 06pa3oBaHHEM U pa3paboTKoii aropuTma
napannenbHoi 06paboTku GonbluMX OGBLEMOB AAHHBLIX HA OCHOBE TEXHONOMMH
hyper-Threading.

[lpakTuueckas 3Ha4MMOCTb  pe3yNLTATOB  HMCCAENOBaHMA OGOCHOBaHa
paspabotkoii anroputma u IDEFO-monenu $popMMpoBaHHs NpHKa3oB B CHCTEMAXx
ynpaeneHus 06pasoBaHus, a Taloke PELIEHHEM 3aa4H MO COCTABIEHHIO Y4eBHOro
pacnucanus, SBAAIOLIEroCs OCHOBHBIM 3BEHOM 00pa3oBaTeNbHOrO Mpolecca,
MOCPEACTBOM KBapaTHYECKOTO MPOrpaMMHpPOBaHHUL.

Buenpenue pesynstatos uccienoBanus. Ha ocHoBe paspaGoraHmbix
METONOB aHANM3a NaHHLIX CHCTEMBI YIpPaBlieHHs O0Opa3OBaHHEM, alrOPUTMOB
napannenbHo# 06paboTku GONBIWMX 06BEMOB AaHHLIX, NPOrPAMMHONO MOAYJS K
METOAOB  (JOPMUPOBAHWS MPHUKA30B YNPaBIEHHS CHCTEMOJi obpazoBauus,
MPOrpaMMHOr0 MOIY/A U MaTeMaTH4ecKkoi monenu GOpMHUPOBaHMS pacnHCaHus
3aHATHIA:

[porpamMmHoe cpenctso, paspaboranHoe ans ynpaeneHus obpazoBarenbHbIM
MpoueccoM Ha ocHoBe anroputMa M QyHkuuoHaneHoii [DEF-mopenu,
HampaBNeHHOH Ha (POPMMpPOBaHHE NMPHKA30B CHCTEM YNpPaBieHUs 06pasoBaHua Ha
OCHOBE 06paGoTku 60bIHX 0GBEMOB JAHHBIX, BHEAPEHO B YNIPaBeHHe KPEAUTHOI
cuctemoli  obyuenus B TalIKEHTCKOM yHMBEPCHTETE HH(OPMALMOHHbIX
TEXHONMOrui Hmenu Myxammana an-Xopasmuii (cnpaBka Muuucrepcrea no
Pa3BHTHIO HH(POPMALHOHHbLIX TEXHOJIOTHI M KOMMYHHUKaUHii oT 30 Hions 2021 roga
Ne33-8/4738). B pesynbTare npu GpOpMHpPOBaHMM OBILHX BEIBOOB AN COLMATBHO-
IKOHOMHUECKOr0 pa3BHTUs CHCTEM 00pa3oBaHWs, ONMPENENEHHH CYLIECTBYIOIHX
npo6iieM, (GOPMHPOBAHMM  COOTBETCTBYIOWIMX  YNPABNEHYECKHX pelueHwuii,
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Hanpumep, npu NPHCYXKACHUMN CTHNEHAuH CTyneHTam Tpebyerca
NpoaHaNu3upoOBaTh OUEHKW CTYNEHTOB MO MpPEAMETaM B COOTBETCTBHHU C
3aKOHOAATENILCTBOM. ECI/IH paHblue Ha OCYLIECTBIEHHE 3TOTO NPOLIECCa TPATHIIOCh
3 AHs B py4HOM pEXHME, TO CUCTEMA PEATH3YeET 3a 5 MHHYT;

NpOrpaMMHbIii KOMIUIEKC, pa3paboTaHHbIN Ha OCHOBE NPOrPaMMHOTO MOy
M aIropuTMa OPraHU3alMH IK3aMeHOB H GOpMHPOBaHUS yueBHOro pacIHCaHHs B
cucteme  ynpaeieHHs  o6pa3oBaHHEM  MOCPEACTBOM  pEUIEHHs  3anayu
KBaApaTHYECKOFO MPOrpaMMUPOBaHHs, BHEAPEH B NEATENLHOCTb MO OPraHH3aLuH
U ynpasneHHe y4eGHbIMU KypcamMu B YYTENHHCKOM (HiHane HerocynapcTBEHHOTO
obpasosarensHoro yupexaenus «Registon Study» (cnpaska MuuucTepcTBa no
PasBUTHIO MH(GOPMAUMOHHBIX TEXHOMOrHIt M KOMMyHuKkauwuii Ne33-8/4738 or
30 utons 2021 r.). B pesynbrare Ha 50% COKpALIEHO BPeMs Ha aBTOMaTHYECKYIO
OpraHu3auMio yvera ciywiareneid, pasfiM4HBIX akuuii yueGHOro kypca uepes
cHCTEMY;

NpOrpaMMHblii MOLy/ib, pa3paboTaHHLI HAa OCHOBE MHOPWAHOTO aArOpHTMa
napannenbHoii 06paboTkH GoNbIIKMX MACCHBOB NaHHLIX Ha Ga3e Texxonorus hyper-
Threading, BHeapeH B mnpouecc yNpaBneHUA KPEAMTHO-MOMYNLHOH CHCTEMBI
obyuenus B MexmyHaponHoii ucnamckolt akaeMun Y3GekucTaH (cnpaBka
MHUHHCTEPCTBA MO Pa3BHTHIO MHAOPMALMOHHBIX TEXHONOTMH W KOMMYHHKALHiA
Ne33-8/4738 ot 30 wions 2021 roma). B pesynsrate npu odpaboTke GonbLIMx
MaccuBOB Ha OCHOBe paspaboTaHHoro rubpuaHoro amroputma B 6 pa3s
yBenuuusaercs 3¢(PeKTHBHOCTb MO BPEMEHM;

NpOrpaMMHbli KOMILIEKC Ha OCHOBE MMOPUIHON MOJENH HHTEIUIEKTYATLHOTO
aHanu3a npuKkas’oB AaHHbLIX H COObITHI Ha ocHoBe MapReduce freamwork BHempen
B NEATENbHOCTb NO OpraHW3auMu W ynpaeieHHs y4eGHbIX kypcos B OO0
«Developer Group» (cnpaska MHHHMCTEPCTBA MO Pa3BUTHIO MH(OPMALMOHHBIX
TEXHONOruii  KOMMYHHKauuii oT 30 uioHs 2021 rona Ne33-8/4738). B pesymstare
MOHHTOPHHT MOKasaTeeii yCrneBaeMOCTH U HHTepeca cyLuatenel Kypcos.

Anpobauusi pe3yibTaTOB HCCIENOBaHMA. Pe3ynbTaThl HACTOALIErO
AWCCEPTALUMOHHOW  paboThl  oOCyWaeHbl Ha 5  MexOyHapomHbIX H 7
Pecny6nnkaHCKMX Hay4HO-NPAaKTHYECKHUX KOHPEPEHLMAX.

Ony6aMKOBaHHOCTL Pe3yJibTATOB McCea0BaHusA. [10 TeMe HCCenOBaHUA
onyGnukoBaHo Bcero 19 Hayunbix paboT, B 4acTHOCTH, 6 cTaTeif B HAay4HBIX
U30aHHAX, PEKOMEHAOBaHHLIX Bbicluel arTTecTauMoOHHON  KOMHCCHEH K
ny6AHKaLUMKW OCHOBHBIX HAYUYHbLIX PE3YJIbTATOB AMCCEPTALMIA, B TOM YHMCIE B 2
3apy6exHbIX XKypHamax U 4 PecrnyGiMKaHCKMX KypHanax, a Taloke MOTY4EHbI
aBTOPCKHE CBHIETENILCTBA ArEHTCTBA MO HHTEJUIEKTYaNbHOH COGCTBEHHOCTH
Pecny6nuku Y36ekucrat Ha 2 nporpaMMHbIX paspabotku ans DBM.

CTpykTypa ¥ o6bem auccepTauMH. JIHCCEPTAUMA COCTOMT M3 BBENEHMS,
YETbIPEX INaB, 3aKIIOYEHUS, CNHCKA HCTIONL30BAHHON IUTEPaTYpbl M NPHIOKEHHUI.
O06bem aucceprauuu cocrasaser 116 crpanuu,
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OCHOBHOE COJEPXAHUE JUCCEPTALUMHU

Bo BBemeHMH 00OCHOBaHbI aKTYanbHOCTb M BOCTPEGOBAHHOCTL TEMbI
AuccepTauuu, onpeneseHbl Ueab U 3anavd, OOBEKT W NpeaMeT MCCIEN0BaHMA,
MPHUBOAMUTCA COOTBETCTBUE UCCENOBAHHS MMPUOPHTETHBIM HANPaBJIEHUAM Pa3BUTHS
Hayku u TexHomoruii Pecnybnuku VY3bekucrad, uanokeHbl HayuyHas HOBM3HA,
NpaKkTHYECKHE  pe3ynbTaThl  WCCENOBaHMA, 00OCHOBaHa  JOCTOBEPHOCTb
MONYYEHHBIX Pe3y/lbTaToOB, pacKpLIBAETCA TEOpPeTHYeCKas M MpaKTHYecKas
3HaYUMOCTh -Pe3yJIbTAaTOB MCCAENOBAHHs, MPHBEAEHbI BHEAPEHHE PE3YJLTATOB
HccienosaHus, ceefeHMs 06 OMyONMKOBAaHHOM pe3ynbTaToB W CTPYKType
IMccepTauuu.

B nepeoii rnase auccepraumm «HMcTOMHHKH GoabMX 06beMOB
ANTOPUTMBI M METOALI WX AHANIM32» OCYLIECTBEH aHaiW3 CPeacTs cBopa
60nbWNX 06LEMOB NAaHHBIX, CBOWCTB AAHHBIX ynpaeneHus o6pazoBaTenbHOro
npouecca. Kpome TOro, npoaHanu3upoBaHbl TEXHOJOTHMM Pa3pabOTKH CHCTEM
ynpaesneHus 06pazoBaHHeM, METOAbI aHANM3a GONBLUINX OGLEMOB AAHHBIX B 3THX
cucremax W 3agaum Data mining, a Takoke KOMIUIEKCHI, pa3paboTaHHble A NaHHBIX
3anau.

Cucremb! ynpasneHus o6pasoBaHHUeM, KaK U Apyrue cuctemel, obnanaior psaa
NMPEUMYLIECTBO U HEAOCTATKOB. K npeuMyluecTBam CHCTEMbl OTHOCATCA:

obecneueHne MOGHIBLHOCTH OOyueHHd, obecneueHue BUPTYabHOW CBA3M
MEXYy HACTABHMKOM M yuYallluMCs;

BO3MOXHOCTDb pa3MELLEHHUs Pa3MyHbIX 3aaHuH, 1abopaTopHbIX, KYPCOBBIX H
ApYrux BUAOB paboT B CUCTEMY B pexHME OHIaiiH 24/7;

obecneueHne MCMONb30BaHMA NOCTYMHBIX PECYPCOB  C fpUMEHEHHEM
pa3paboTaHHbIX CTPaTErun U METONONOT UM,

NoBbILIeHHE 3(PDEKTUBHOCTH MYTEM HMHTErPaLMKM H3MEHEHMil cocTaBa W
COKpallleHHE PacXoN0B NOCPEACTBOM NPOBEAEHUS IK3aMEHA B PEXUME OHNAIIH;

cucTema ynpaeneHus oOpasoBaHMeM TMO3BOJAET Mnosy4aTh o6pasoBaHue
pasHoro ¢opmara, obecneunBaeT MpPOLODKUTENLHOE OOyueHHe, yaobereo,
aJanTHPYeMOCTb U JIPYTHe BO3MOXKHOCTH;

K HemocraTkam cucrem ynpasnenus o6pa3oBaHueM 0THOCATCS:

HENOCTATOYHOCTL CHMYNAUNHK OOBEKTOB, KOTOPble HEOBXOAMMO W3yyaTh
¢u3uuecku, Kk npumepy, HEXOCTATOYHO OTP&KAIOTCA COCTOSHHE OMNpENeNEHHOro
OpraHa WM ¢pusuyeckne npoueccsl B chepe MeaULHMHbL,

HE OXBaY€Hbl PpasfMUHbie MEJArOrHYECKHE TEXHONOTHH, MOCKOJbKY
GOMbIIMHCTBO MeENarorHueckMX TEXHONMOTMH OCHOBAHbI Ha HEMOCPEACTBEHHOM
obyueHuw;

YCMeBaeMOCTh 00y4aeMbIX pa3NHyaloTCA, HEKOTOpble CTYNEHTbI 6bicTpee
YCBAHBAIOT, HEKOTOPLIE MEAICHHEE, aHATIOTHYEH U MPOLIECC BLINONHEHUS 3aaHHil,
“TO BBI3LIBACT y NpenoaaBarens TPYAHOCTH NPH OUEHKE 3HAHMI CTYNEHTOB;

MpH  3aMyCKe CHCTEMbl yMpasieHHs o6pa3oBaHHEM Ha MepBOM 3Tame
HEOOXO0AMMO BBINOHUTL JOMONHHMTENBHBIE paboTel. TMemaror moMmkeH NpoBOAUT
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3aHATHA CO CTYAEHTaMH OJHOBPEMEHHO B PEXHME OHNalH U B TPaAHUHOHHOM
¢dopmare 06yuenus.

TpH NpoeKTHPOBaHHH NPOrPaMMHOrO 06€ECNEYEHH U APXHTEKTYPhI CHCTEMBI
ynpaeneHus obpazoBaHueM cnenyer cobmonats TpebOBaHUA K CHCTEMaM JAHHOIO
THMA, T.€. MaClUTabUpyeMOCTH, a TaKxKe NPHHLMMNOB MOLYbHOCTH, HHTErPaLHH U
MHOPMAUMOHHOI 6e30M1acHOCTH, YyHU(HUKALIMH PE3EPBHOMN KOMUH.

Bropas rnasa muccepraumn «®YHKUHOHANLHbIE CTPYKTYpbl CHCTEM
ynpaBjieHHs o06pazoBaHHeM M MOJeJNH HHTerpauuM H o6paGorikH GOJbLLIMX
001beMOB JaHHBLIX» OXBAaThIB@ET B OCHOBHOM BCE KOMIMOHEHTBI CHCTEMbI
ynpaeneHus yuebubiM npoueccoM. Kak npasuino, B BbICIUHX 06pa3oBaTesbHbIX
YUYPEeKAEHHAX ynpaBneHue oOpa3oBaTeNbHbIM MPOLECCOM  OCYLUECTBIAETCS
OTIENBHO KaxabimM dakynbTeromM. CucTeMa ynpasiieHHs 00pa3oBaHHEM NO3BOSET
YNpPaBIATh y4eOHLIM MPOLIECCOM UEHTPANTH3OBAHHO U B PEXHUME paclpeseieHHs
nonHoMoyui. Takum o6pasomM, B cucTeMe ynpasieHus o06pasoBaHUeEM
AAMHHHCTPUPOBaHME  HeoOXOAMMO  OpraHM3oBaTh C  pasfiefieHHEM  Ha
COOTBETCTBYIOWMKE 3Tanbl. K HUM OTHOCATCA: 3Tan BBEACHMA, Tan NOArOTOBKM,
aran GopMMpOBaHHUs, ITan y4eGHOrO NPOLECCa, ITAN IK3AMEHOB H MOHMTOPHHIA,
3Tan JOKYMEHTau1u H 3akouerns. OCHOBHbIM KOMNOHEHTOM yue6GHOro npouecca
ABnsercs yyebHoe pacnucanue. Huwke npusoautcs ¢opmanusaums npobaembl
CO3JaHHA PaCNMCaHHA 3aHATHIA.

Bce napel  3aHATMH, KOTOpble MpOBOOATCA B TEYEHHE HEHCIH,
NOC/IEN0BATENLHO HYMEPYIOTCA (MHAEKC p).

B npusenenHoi Manoii rpynne exeaHeBHble yYeOHbIE 3aHATHA HE JOJDKHbI
npesbiware M(p) nap 3auatHii. Heo6x0aMMO yuuTbiBaTh, 4TO M(p) MOXET 3aBHCETD
OT nHa Hepenu. Kaxnas akanemuuyeckas rpynma OeNMTCS Ha 2 MOArPYNNbl M
orMeyatorca kak KG (unnexc g). KG npucsanBaioTcs rpynnam, rpynnel NOToKam,
49TO MpeAcTaBneHO MaTpvuamu B3aumocBa3M [T u I1 coorsBercTBenHo. Bce
ayUTOPHM TaKoke HyMepyloTca (uHaekc a). [pu 3ToM mns kaxnoit ayautopuu
YKasbIBalOTCA BMECTMMOCTb V(a) M ux Thnbl 6(a): KoMmnbloTepHblit knacc — C,
ayJIMTOPHH AN NPAKTHYECKHX W JIEKUHOHHBIX 3aHATHIH — D, NeKUMOHHbBIE 3aJTbl Ui
npe3eHTauuii — A, cneunanbHele naboparopuu — S.

Bce npeameTsl 0TMEHAlOTCA CNEUMANBLHBIMH 3HaKaMM (MHAekc d), KOTOpblE
0003Ha4alOT MNOTOK [PYNMbl, JNEKUHOHHBLIA KypC, Kypc NpaKTHYECKHX WIH
nabopaTopHbIX 3aHATUIA 1A NOArpynnbl. YKa3bIBAIOTCA TaKoke 06ILee KOJIUUECTBO
4acoB Mo kaxaoMmy npeamery pasHo T(g,d) (8 moarpynmne), npenonasaTejiu,
KOTOpBIe OyAyT BECTH 3aHATMA NO AUCLMIUIMHE, T 3aHATHS T4 NO mpeaMety d
(Jlekuus - M, Jlabopatopus — C, KOMNbIOTEpHBI# knacc — S, MpaxTuka - P.

IpenonasaTenu OTMEYAOTCA HHAEKCOM |, Takke NPUBOAMTCA KOJNMYECTBO
npenopasarene#t L(d) nmo npeamery d. [laHHylo 3amady MOXHO BLINONHATHL
cneayowmum obpasom.

Ecnu B rpynne g npoBoAMTCA Napa 3aHATHI p No npeaMery d B ayAMTOpHH a,
TO X(p,g,a,d) =1, uHaue x(p,g,a,d) =0. Ins cocraeneHus yue6GHOro pacmHCaHus
crnenxyer Takke cdopMUpoBarh cneyrouine kpurepuu (K).

K1.3ansaTue He MOXET NPOBOAMTHCA OAHOBPEMEHHO B ABYX ayAMTOPHUAX; T.C.,
€CJIM a,7a,, To An4 p, g,d, d; cnexyer a #a, T.e.
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x(p,g 2a,,d,) x(p,g a,,d;) = 0 (1
Ycnosue (1) MOXHO BbIpasuTh CiieaytowmumM 06pasom.

ZX(p,g,a,d) < p(d,g)

3nece p(g d). =1, ecnn noarpynna g obyyaercs no npeaMery d, uHaue
p(gd) =0.
K2. B noarpynnax HEBO3MOMHbI 3aHATHS 110 pa3HbIM NMpeaMeTram B OAHO U TO
e Bpemi. Takum 06pazom, d; = d, MOXKHO BbIpa3HTB.
x(plglalrdl)-x(p'glaZI dZ)'= 0 (2)
Ycnosue (2) MOXHO BbIPa3uTDb CEAYIOWNM obpazom

Y xpgand) < pidg)

t
K3. [ise noarpynnet He moryT 06yuarscs B oaHO#M ayMTOpPUH B OHO BpeMH,
3a HCKIIIOYEHHEM CNly4aeB, KOrAa 3TH NOArpYnMbl OGbEAUHAIOTCS B CEMMHAPCKHE
WIH JIEKUHOHHbIE rpynnbl. MaTemaTHueckuii 310 Buipakaetca g #g, npy 3tom d,£d>
win dy=d>=d n 1(g,,g,,d) = 0

x(p,g1,a,d1) x(p, 82,3,dz) = 0
3neck

P(g1,82).p(g:,d) arap t(d) =M
0(81.82.d)={ G(g1,82)p(gy,d) arapt(d) =P
0, arap 1(d) =C éxut(d) =S
Yenosue K3 MONKHO HM3MEHHTb: MMEHHO K 3TOM ayMTOPHH MOTyT ObiTh
TIPHKPEIICHE! Napa 3aHATHH NO MpeaMeTy M rpynnkbl. 3To no3sonser oTpasutb K3
cnenyiowumM obpasom: ans scex p, a, d

D x(p.82,d)(1 - p(d.g) =0
g
Ecnu nocnenwee pasenctso umeer 3mauenue p(d,g) =0, To BCce 3HauYeHus

x(p, g a, d)pasnsi 0.
K4. Bce KT, usyuatomue onpenenenHsiii NpeaMeET, JO/KHBI ObITh pasMeELLEHBI
B OJIHO#i 2y AIMTOPHM BO BpEMS 3aHATHA, T.€. AN NPOHU3BOJILHOM P, a, d:

2. xPeadp@e) =Y o)y (bead| [ pmdpw g
g 8 g

m<g

Heobxonumo ormetuts, uto Bhipaxenne

[ Ja - ptm.aocae)

m<g
AnIs IEpBO# rpynnbl (110 HOMepy g), u3yuaroLueit npeamer t, paBHo 0, no3ToMy ecnu
Ha nape 3aHATHIA p B ayauTOpuH a no npeaMety d obyuaercs kak MHHUMYM OfIHA
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noarpynna, To BbIpaXXeHHs

[ - ptm.eca.e

m<g
pasHo 1, uHaue pasHo 0. KosuuecTBo Bcex MOArpynn, M3ydalowux npeaMer d,

6yner
NCE)
g

K5. Kaxaelii npenoaasatens B TeKymiuii MOMEHT pa3MEILAETCs TONBKO B
OHOW ay[AMTOPHH, T.€. ECIH HMEIOT MECTO OTHOLLEHHS €1=g2 WK a,=a; wiu d,=d,,
TO:

=L —
X(L(d’) (dz))x(P: 81,3;,d;) x(p, 82,32,d;) = 0
Mocnenuee ycnosue pasHo cnemyrouemy: mis Beex |

xH@Dx(p,gad) <1
gad

Ké. B kaxpoii noarpynne o6beM yue6HBIX 4acoB JO/KEH COOTBETCTBOBATH
06bemy yuebHol Harpyske, NpeayCMOTPEHHOH yUeOHbIM NAaHOM:

D xp.gad) =T(dg)
p.a

K7. BmecTumocTs ayautopuu no kakoMy-nu6o npeamery ais nabopatopHoii
pabore He nomkHa 6bITb MeHbiue KonmuuecTa cryaentoe B K (moarpynne),
COOTBETCTBEHHO I MPAKTHYECKOTO WITH JIEKLIMOHHOIO 3aHATHSA HE JIOJDKHA ObITh
MEHbILE KOJIMYECTBA CTYICHTOB B rpynne :

V,) 0(d9) = ) R@x(pgad)
g g

3pech Ry ~ KOIMYECTBO CTYAEHTOB B MOArpynne.

K8. OrpaHuyeHus N0  ayIMTOPHAM: MOrYT  OBITb npexbaBAEHbI
onpezesnentble TPE60BaHUS K TEXHUUECKOMY OCHALIEHHIO Ay AMTOPHH:

Z (X(Td=ea))x(p'g'a’ d) = Z x(p, g a,d)
pgad pgad
MNpu pabore c nokymeHTauueil B OCHOBHOM WCMOAB3YIOTCA JOKYMEHT®I,

KOTOpLIE SBNSAIOTCA KIIOYEBbIMU WA yueOHOro npouecca. K HMM OTHOCATCH
AOKYMEHTBI N0 NPHCY’KAEHHIO CTUTICHIHUH, OTHHCIEHHS, NEPEBOLY C Kypca Ha Kypc
WIH OCTaBleHulo Ha Kypce, BenoMocTH. [pouecc dopmupoBanus semomocreii
TaKKe aBTOMaTU3MUPOBAH, BEAOMOCTH KOHTPOJIMPYIOTCS 3aBENyIOWMM Kadeapoit 1
yTBEpKIaoTes JdekaHom ¢akynbTera. Bemomoctu ¢opmupyioTcs Ha ocHoBe
6annos, mosy4eHHbIX B X04€ YYEOHBIX 3aHATHH ¥ HTOTOBOTO KOHTPOIS.
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B TpeTbeil rmaBe «ANropuTMbI M MeToaBI 0GPAGOTKH AAHHBIX CHCTEMbI
ynpasjieHuss 00pa3oBaHMeM» MPHBOAATCA  (YHKLMOHANbHLIE CTPYKTYpb
OpraHH3auM1 3K3aMEHOB MNpPH OLEHKE AEATENbHOCTH MOJb30BATENEM, NEPBHUHOM
00paboTke NPUKA3OB CHCTEMbI M CMOCOGOB OLIEHKH AEATENBHOCTH MENaroros. B
uenax obecne4yeHus Npo3PayHOCTH NPoLECCa NPUHATO CEAYIOLIEE PELICHHE.

MoxHo BHOCHTE crenyiolee 0603HaueHue. CTyneHTbl OTMeualocs Kak S, a
KOJIHYECTBO BCEX CTyAeHTOB S(N).

CBeneHus o CTyseHTe 0603HAYAOTCH Sm, TAOKE MOXHO yKasaTb TeKylee
Bpems-t cepeepa cucTeMbl. [1pH 3TOM, MOXKHO NOJTYYHTH Xelu-JaHHbIE

H =F(S, + 1),

rae F sBnserca xew-@yHkuuneii. Ha ocHoBe ykasaHHOIi Bbile tdhopmysel as
KaXNOro CTyneHTa (OPMHDPYIOTCA Xel-[aHHbiE, KOTOpble, B CBOI O4EPEb,
COCTaBAIOT Sp.

Ha ocHose S; ¢opmupyotca QrQode. Itor NpouecC MOXHO HHUKE
caenyrowmrm obpasom.

e ~

7 \

“e

MNorox, npeamer

Sruns W E E 00 mustamey Gervr
g ) ol (ERE S

A
fNoton: FFIZOG)

MDS wnHchopmayua

\ /
N 7
Puc. 1. Henonn3oBanue QrCode npu o6ecnedeHnu npo3pauHocTy
npoBeAeHHs NHCbMEHHbIX IK3aMEHOB.

OueHka mnpukasa B 4YHCIOBOM ¢opmare ynpowaer ero aHanmus. Ho
MCMIONb30BAHHE  MHTE/NIEKTYalbHOTO  aHAIW3a  MHEHMs  npenojaBarenefi,
00yuaBlWMX CTYNEHTOB, T.€. TEKCTOBOH MH()OpMAaLMM, MOBLILIAET KAYeCTBO
ananu3a. HakoruieHMe B TeueHMe MHOTMX fleT Takoro poAa NaHHLIX SBIAETCA
BaHbIM (AKTOPOM CO3AaHMA KA4YeCTBEHHOH 06Pa3oBATENbLHOI cpeapl. AHanus
3THX J@HHBIX TPYAHO MPOBOAMTH C MOMOLIUBIO MPOCTBIX METOAOB, MO3TOMY TYT
uenecoobpas’HO HCMONB30BAHME 3HAHMH, MOMYYEHHBIX MOCPEACTBOM METOLOB
MHTEJUIEKTYaNIbHOrO aHanu3a. B momenu BbIBAEH BLICOKMii  KauyeCTBEHHBbIil
nokasaTe/ib NPUMEHEHHUA OMNpENesieHHBIX MeToZOoB. [lpemnaraemMai Mozens
OTpaxkeHa Ha NMPUBENCHHOM Huxe puC. 2. 3neck Rapid Miner seiGpan B kauecTse
Cpelbl UCTLITAHMSA BblllieyKa3aHHbIX MeTonoB. Rapid Miner — 3to nporpammuoe
CPEACTBO C  OTKPBITBIM  WCXOAHBIM KONOM ONS  pelleHHs 3a0ay  no
HHTEIEKTYaJIbHOMY aHaNU3y NaHHBIX.
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Basa gaHHbLIX
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obpaborka
Paanenenue QakHbIx
HaHUR .
Ouucra . ESMFQAE&
Hanonkat,
i Sia—— ‘
AaHHBIX
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BeG-cepaucuaoameMapRaduce

Puc. 2. Mone.rl AHAJIH3Aa JAHHbIX B cncTeme ynpaa.nemm oﬁpasoBaHneM

YnomeHATOE CPENCTBO HE 3aBUCUT OT OMEPALMOHHON CHcTeMbl, obNamaer
yO0OHbIM rpadH4YecKHM HHTepdeiicoM W SBNAETCA UENOCTHON CHCTEMON,
WHTErpupoBaHHOI C MPOAYKTaMH A3biKa NporpammupoBatins R. MNpoueccek aHanmsa
J@aHHBIX OTPAXKAIOTCA B rpagUyeckoM BHAE C pasAeSieHHEM NO COOTBETCTBYIOIIMM
moaynam. C6Op MaHHH3 PasfIMYHBIX UCTOYHHKOB SABNISETCA NEPBLIM 1UATOM B
npouecce aHanK3a; MPOM3BOAUTCS NepBHYHAA 06paboTKa JaHHBIX W 3aMONHAIOTCA
nycrele cronbusl. 3ateM HHdopMauus pasaensercs Ha obpasoBaTenbHble H
KOHTpOJbHbIE AaHHBIE B nponopunu 80% Ha 20% cooTBeTCTBEHHO.

YeenuueHue o6bemMa NaHHbIX B XOAE aHanM3a MPHBOAMT K BPEMEHHBIM
usgepxkkam npu Mx obpabortke. [lns peweHns nawHod mpobnemel paspaboTau
ruOpHAHbIF  aNFOPHTM MApalleNu3MaMi  Ha OCHOBE MPHBENEHHON HIDKE
TEXHOJIOTHH.
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Texnonocua  Hyper-Threading BKIOYAaeT  HECKONBKO  MpPOLIECCOPOB,
paboTaroLux napawiensHo.  Takoro  pona  CHUCTEMBI Ha3bIBAIOTCH
MHOTONPOLECCOPHLIMH.

[norox 1 |
g

Puc. 3. XapakrepHCTHKA NOTOKOB B NpoLieccope ¢ HCMoJ1b30BaHHEM
TexHosornu Hyper-Threading.

[Mpu ucnonszoBanun texuosorun Hyper-Threading (HT) oaun aoctynHblii
npoueccop BOCMPUHUMAETCA OMEPALIMOHHOM CHUCTEMOH Kak ABa BHPTYaIbHBIX
npoueccopa, 4TO MO3BOJIAET CEPBEPHOH nnaTdopMe BBLIMONHATL MHOXECTBO
napanenbHeIX MOTOYHBIX 3ada4 Ha KaxaoM mnpoueccope. TexHonmorus Hyper-
Threading B 3aBMCMMOCTH OT H3MEHEHHS BLIYUCIMTENbHBIX NOTPeGHOCTEH
nepepacnpencaseTr pecypchl MexAy npoueccopaMH M obecrieyuBaeT MX
MaKCHMaNbHO 3¢ (eKTHBHOE HCHIONL30BaHHE, a TaKXKe COCOOGCTBYET BbINONHEHHIO
Gonbuiero o61ema paGoThI B OMpeENeHHbIH NEPHOL BpeMeHH (pHC. 3).

JlaHHas TexHONMOrHs HampaBieHa B OCHOBHOM Ha MapalieNus3auuio H
YNpaBJieHHe MOTOKAMH, T.€. PaCNpeAesieHHe WX B AAPE BLIUMCAMTENBHOMH Mall HHBI.
lMonyyenue pesynsTaToB oOCyWECTBARETCS C MOMOUWBIO  Pa3paGOTaHHOrO
rUOPUIHOTO aNropUTMAa, YKA3aHHOTO HUXKE.
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Puc. 4. Bnok-cxema anropurma napaniesibHoii 00paboTKH MaCCHBOB JaHHLIX

OcHoBHas (pyHKUMA AIrOpUTMa COCTOUT B PaCnpeAc/IeHHH MOTOKOB MO 1ApaM
BLIYHCMTENILHOM MaLIKHBI U CIMsHHE 00paboTaHHbIX NaHHBIX.

B uerseproii rnase auccepraunu «Pe3yibTaThl H BHEAPEHHE B MPAKTHKY,
3P dekTUBHOCTL NapasienbHOii 00paboTku 0OALIIMX MACCHBOB JAHHLIXY
npuBeeHa pe3ynbTaTsl OLUeHKH 3¢ ¢EeKTHBHOCTH NapajUleNIbHEIX BEIYHCIHUTENLHBIX
npoueccoB. [Tpu oueHke 3)PEKTHBHOCTH A1 BLINOJHEHHS PacueToB HCIONb30BaHO
JaHHbIe MpUBEAEHHblE B Tabn. 1. Pe3ynbTaTbl BLIYMCAEHHA MOTOKOB NaHHLIX HA
KOMIbtOTEpE MpH 00paGoTke 60MbLUIMX MACCHBOB JAHHLIX H YBEIMYEHHE BPEMEHH
BBIYUC/IEHHA NAHHBIX HAa pPa3xIMYHBLIX THMAaxX MallMH NpHBOgATCA B rpadukax
u3obpaxeHHoe Ha puc.5. Kpome TOro, MOXHO MpPEANONIOKHTL YPOBEHb
UCMOJIL30BAHUS PECYPCOB NMPH OCYLIECTBIEHHH PacyeToB.

Tabauua 1.
Ta6auua pacyera

Jluneiinpiit [TapamnenbHbii JlnHeHHbIH T1apasutensHel

(mc) (mc) (Mc) - #i(Mc)
356400 2 54 2 8
5,970,000 30 45 24 10
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[MponomkeHue Tabnuupt 1.

47,920,000 219 226 189 32
83,895,000 432 401 332 55
156,650,000 810 458 523 82
239,760,000 1170 528 1039 124
419,650,000 2412 808 1996 211
2,638,680,000 16890 7776 13722 1454
5,038,320,000 33216 16906 24754 2731
17,995,500,000 169747 61653 119889 11377

~—o— Cepsep 1 /lnHeitHbIHA(MC) ~@=—Cepsep 1 Napanne(mc)
—tr—Cepaep 2 /IuHeRHbIA(MC) ---- -Cepsep 2 Napannen(mc)

180000
160000
140000
120000
100000
80000
60000
40000
20000

. #(mc) —g—-Napanse(mc)

. Nuneinbin(me) - < apannenmc)
1400
1200

Puc. 5. paduk ysennueHHs BPEMEHHBIX H3aepikex MpPH THHEAHOM
nocjief0BaTeIbHOM H MAPAILIENLHOM BbIuHCenysy.

Kak BHAHO u3 npuBeneHHbIX HWKE IPAPUKOB, NPU OTAHYHEIX BO3MOKHOCTIX
BBIYUCIIHTENILHOM MalIMHBl MCMOJb30BAHHE TEXHONOrUK threading, asnserca
OTHOCHTE/ILHO HENPOLYKTHBHBIM, EC/H KONMYECTBO BLINHCIEHHH yBeNMYHBAETCH,
TO 3((PEKTHBHOCTL NaHHOTO MOKa3aTeNs MoBbIWAeTcA. B xope HcclieJ0OBaHUA
BLUIBJICHO, 4TO MNapajienusauns B MHOTOANEPHBIX MNpOLiECCOpax MO3BOJISET
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NoBbLICHTb 3 PEeKTHBHOCTb NEPBO#i BHIYMCIUTENLHOMN MaLIUHBI B 2,76 pa3a U BTOpOii

3BM B 6 pa3. Kpome TOro, npu OCyleCTBIEHHH BbIYHCIIEHUR A NPOU3BONIbHBIX

KOMIUIEKCOB MAlUWH, CO3AAHHBIX C MOMOLUbLIO BUPTYaNbHBIX MALIHH, UCXOAA M3
0o6bema BbIMUCIEHHH, NOBbIIAETCA HX 3PPEKTHBHOCTb.

Tabnauua 1. HapexHocTh METOA0B HHTEJUIEKTYANBHOI0 AaHAJIH3a AAHHBIX

B CHCTeMe ynpasJieHHsi 06pa3oBaHHeM.

MeTtoaw! TouyHocTb Bpems 00y4eHHst
Generalized Linear 85.9 172
Model

Deep Learning 78.8 635
Decision Tree 81.9 252
Random Forest 86.5 96

Naive Bayes 87.7 16
Gradient Boosted Trees 844 508

Ha ocHose MPHUBEAECHHLIX BbIWE pE3YJBTATOB Ha PpHC. 6 NpUBOAATCA
AHarpamMmesl nNo UX AOCTOBEPHOCTH U BPEMEHH, 3aTpauuBacMoro Ha o6yquue.

TouHoCTb Bpems Ha obyueHue

Puc. 6. luarpamMma npeacrasineT co6oi AMarpaMmy TOUHOCTH METOAOB H
AUATPaMMY BpPEeMEHH, 3aTPA4YECHHOro Ha obyueHHe.

Meroanl Generalized Linear Model, Naive Bayes, Gradient Boosted Trees,-
Random Fores noka3sbiBatoT 611M3KHe PE3YNbTaThl, KOTOPbIE OTANYAIOTCS BLICOKOM
JOCTOBEPHOCTBIO, HO BpPEMSA, 3aTPaYMBAEMOE Ha COOTBETCTBYIOWIEE OOYUYEHHE,
Bbiwe B 1,8 paza npu Generalized Linear Model u B 10,75 pas npu metoze Naive
Bayes sbuue. C apyroii CTOpoHb!, MpH ucnosb3oBaHuu Gradient Boosted Trees 8 3
pasa meHblue 3aTpayusaerca BpeMeHu. [1pu npumenennn meronos Deep Learning,
Trees, Decision Tree u Support Vector Machine nanexHoctb pesynstatos Huke,
YeM NpH HCMOJIB30BAHHH YKa3aHHBIX BbILIE METONOB. PesynbTar no noctosepHocTH
Y BpeMeHH Ha o6yueHHe nokasbIBaeT puMeHeHHe Metoaa Support Vector Machine.
Jlna pa3spaboTku cucTeM ynpapieHHs 06pa3oBaHua LENeCO0GpasHO UCMONb30BaHHE
meronoB Generalized Linear Model, Naive Bayes, Gradient Boosted Trees u
Random Fores. Takum 06pa3oM, CamblM HANEKHBEIM METOAOM, MPUMEHEHHE
KOTOpOro TpedyeT MeHblle BpeMEHH, sBasetcsa mMerol Naive Bayes.
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3AKJIOYEHUE

1. Paspaborana monens o06paboTk¥ HMHGOPMAUMH CHCTEMbI YMpPaBIEHHAM
obpazoBanuem B cpene Gonbwux 06bEMOB NaHHbIX. MHTELIEKTyanbHbll aHanu3
JaHHBIX B CHCTEMax ynpaejieHUs 0Opa30oBaHWEM [O3BOJNIMN  MOBLICHTD
30 deKTHBHOCT  ynpaeBfaeHMs 3THX CHCTEM, B HacTHOCTH, pa3paboTaHbl
PEKOMEHIalUMK Ana nonb3oBaresieit (CTyAEHTOB) W cobpaHbl onpeaeneHHbie
3HaHMA Ui pabOTHUKOB yNpaBneHHs B pe3ysbTaTe NPOBEJEHHOr0 aHanu3a.

2. Paspaborana maremaruueckas Monenb  (OPMHUpPOBaHHS  yue6HOro
pacnucaHns KpeauTHO-MOMYJIbHOH cucTembl. MaremaTHuecku (opmannzoBaHbl
BOMPOCHI CO3JaHHU MOAYJLHOrO PacruCcaHWA 3aHATHH MyTeM pelleHus 3aaad
KBaApaTH4YeCKux nporpaMmuposanus. CtyneHT Gopmupyer cobcTBeHHoe yuebHoe
pacnucaHue, T.e. CTyZeHT BbIOHpaeT NpeaAMeThl MO BLIOOpY, OCTalbHblE He
AWCLMMIKHBI aBTOMaTuyecku dopmupytotcs. TakuM 06pasom, He onpeneneHHas
rpynna wiM HanpaeneHue, a caMm cTyaeHT Qopmupyer cobCTBeHHOE pacnucaHue
3aHATHIA.

3. PaspaGorana IDEF0-mogmens nporpaMMHOro MOAyfs (OPMMPOBaHHS
NpHKa30B B cucTeme ynpasjieHus obpazoBanueM. [TocpeacTBOM nporpamMMmHOro
monyns opmuposaHus NpHKa30B B CHCTEMax yMpaBjeHHs obpa3oBaHueM B
pe3yabTaTe asToMaTuzauMd GopMupoBaHHs GONBLLIMHCTBA NMPHKAa30B NOCTHIHYTO
MOBBILUCHHE TOYHOCTH U 3ddexTusHocT padoTel. O6bIUHO npu dopMUpoBaHHH
NpUKA30B nepexona ¢ Kypca Ha Kype, OCTaB/IeHUs Ha KypC COMOCTaB/ieHHe AaHHBIX
3aHHMAJI0O MHOro BpeEMEHH. dopmupoBaHWe  BENOMOCTEH, MpuKa3oB Mo
NPHCYRIACHUIO CTUNEHAUIT Taloke OTHUMANIO OYEHb MHOTO BpeMeHd. Peannsaums
3THX MPOLIECCOB B paMKaX CUCTEMbI 3aHUMAET HECKOJIbKO MUHYT. Co31aHbI MOOYJIH,
KOTOpbIE BKIIOYAIOT B ce6s Bee npHKasbl  NOPYUYEHHA, OTHOCAILMECS K CTYAEHTaM
(npreM Ha 0byuenue, HasHaueHue CTMNEHIWH, OTYMCIIEHME, BOCCTAaHOB/EHHE,
NEPEBOA CTyACHTOB, NpeOCTaBIEHHE aKAlEMHYECKOTO OTITyCKa).

4. Paspa6oran anroputM napauienbHoii 06paboTkH GonbwKMX MaccHBOB
NaHHbIX. Beiseneno, yto obpaborka GonbwIMX OOBEMOB AaHHBLIX HAa OCHOBE
JITOPHUTMA B PE3YNIbTATE HCMBITAHUI NO3BONAET COKPATHTDb BpeMs B 6 pa3, T.€. JaeT
TIOJIOKHUTENbHBIA 3 ekt npu napauiensHoM (HE CBA3AHHLIM JApyr ¢ Ipyrom)
BBIHCIICHUH C paBHLIM pacnpeneieHHeM MOTOKOB H PECYPCOB.

5. B MPOrpaMMHOM KOMILIEKCE CO3JaHbl MOAY/IH 3MEKTPOHHOrO y4eTa OLEHOK
M JJICKTPOHHOrO KypHana. Bce paGoThl MO OUEHKE 3HAHMii CTYNEHTOB
OCYWIECTBAAOTCA aBTOMAaTH3MpoBaHO. CTYIEHTbl Pa3MELAIOTCA BbINOAHEHHbIE
paboTel no 3aaHHAM, KOTOpble AAIOT NPENOJAaBaTeNd, M Ha 3TOH OCHOBE
OUCHHBAETCA X ycnesaemocTh no npeameraM. OUEHKH onpeaensloTcs No
KDHTEPHEM OLueHOK, KOTOpble MPUBOAATCS B syllabus mo amcuunnuuam. Takum
06pa30M, npenonasarenu B xone pa3MelleHHs 3aiaHUA B CHCTEME HCXOAAT U3 €ro

ocobeHHocTei, oTMeuatoT KPUTEPUH OLEHOK M HA HX OCHOBE OLIEHMBAIOT 3HAHMS
CTYZIEHTOB.
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INTRODUCTION (abstract of PhD thesis)

The aim of the research work design of learning management data analysis
models, development of algorithms and development of software package based on
MVC technology.

The object of the research work is a set of data obtained from the learning
process to support the formation of processes and commands that regulate the
management of the learning process.

The scientific novelty of the research work:

a functional IDEF model and algorithm aimed at the formation of commands
of education management systems based on the processing of large aggregate data
is developed;

algorithm and software module for lesson planning and examination
organization in the education management system through quadratic programming;

a hybrid model of intelligent analysis of event and survey data based on Map
Reduce framework has been developed;

an algorithm for parallel processing of large data arrays based on Hyper—
Threading technology has been developed.

Implementation of the research results. Based on the developed methods of
data analysis of the education management system, algorithms for parallel
processing of large volumes of data and methods of formation of commands in the
management of the education system, software module, mathematical model and
software module for lesson planning:

The program for the management of the educational process based on a
functional IDEF model and algorithm aimed at the formation of commands of
education management systems based on the processing of large aggregates was
introduced at the Tashkent University of Information Technologies named after
Muhammad al-Khwarizmi JSC (certificate No. Ne33-8 / 4738 the Ministry for
development of information technologies and communications of the Republic of
Uzbekistan dated June 30, 2021). As a result, for the socio-economic development
of the education system, it is necessary to analyze the assessments within each
subject in accordance with the legislation in order to form general conclusions,
identify existing problems and form appropriate management decisions, for
example, to allocate funds to students. While this work took 3 days to do manually,
the system did it in 5 minutes;

The software package based on the algorithm and program module for the
formation of lesson schedules and examinations in the system of education
management through quadratic programming was introduced in the organization and
management of training courses at the Uchtepa branch of non-governmental
educational institution "Registan Study" (certificate No. Ne33-8 / 4738 the Ministry
for development of information technologies and communications of the Republic
of Uzbekistan dated June 30, 2021). As a result, the maintenance of the account of
the course course observers, the automated organization of the system of
calculations of various actions has reduced the time spent on the process by 50%;
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A software module based on a hybrid algorithm for parallel processing of large
volumes of data based on hyper-threading technology has been introduced in the
management of the credit-module system of education of the International Islamic
Academy of Uzbekistan " (certificate No. Ne33-8 / 4738 the Ministry for
development of information technologies and communications of the Republic of
Uzbekistan dated June 30, 2021). As a result, based on the developed hybrid
algorithm, 6 times the time efficiency was achieved when processing a large volume
of data array;

Developer Group LLC introduced a hybrid software package for intellectual
analysis of event and survey data based on Map Reduce framework (certificate No.
Ne33-8 / 4738 the Ministry for development of information technologies and
communications of the Republic of Uzbekistan dated June 30, 2021). As a result,
students' performance and interest in the lessons were monitored during the course.

The outline of the dissertation. The dissertation consists of an introduction,
four chapters, conclusion, list of references and applications. The volume of the
thesis is 116 pages.
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