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KHPHULU (dpancada noxropu (PhD) anccepTauHACHHHHI AHHOTALIHACH)

Jicceprauua MaB3yCHHHHI 00a3ap6aury Ba 3apypatu. «ByryHru KyHaa
xap KyHu 2,5(10'®) kpuuTHAIHOH BaitT MabAYMOT spaTiuiMokna Ba 6y kypcaTkuy
2020 #unna xap 6up UHCOH yuyH KyHura 1,7 MbB MabBiyMoT ApaTHAraHIHIMHH
6uwnaupanu» 1. Mabnymornap 0Ga3sacHHM WHTENNEKTYal TaxX/JWI KWIHIL OpKajiH
TabIUMHH Gowkapuw yuyH 6unumnap, oiaanaHysywnap yuyH TaBcusanap vinad
YHKHMLI B KOMMYHHMKaTHB TapMOKIapaaH KeHr MukEcraa doiigananniu makcaauaa
TabIMMHH  OOlUKapul TH3UMAapuHy Wwnab  uukHuIra amtoxuha 3sTHOOP
KapaTHIMOK#a. Maskyp coxala pHBOMUIAHIAH XOPHXKHIH Mamnakarnapiaa, wy
xymnanad, AKIL, ®dpanuus, Mepmanus, HUranua, Pocens denepeunscu, Xutoi,
Sinonus, Dpon, Kany6uit Kopes sa Gouwika nagnatnapaa TabMMHHM Golukapuul
TH3UMJTAPHIA 3aMOHABHIl TeXHONOruANapuaaH GoiinanaHuiu XamMaa KaTra XaxMIH
MabIyMOT/Iapra MWAOB GEepULIHMHT TE3KOp AIrOPUTMIADHHH  SAPATHLIHMHI
Ha3apHii Xamaa aManuii MacananapuHi e4nLLINra KaTTa 6THO0p KapaTIMoKAa.

JKaxoHAa TaLAMM TH3UMHrA MEKTPOH TABAWMHH KOPHH 3THW GupHHUM
HaB6ATAa I KAMMATHHHT HWHTEIEKTYyan CalOXMATHra, JKyMmfanaH, TabjiHM
COXacHHUHr ax60poTnaluyBura, ax6opoT Tab/iuM PecypclapHHH Huab yukuwra
6ornHK. JlyHEHUHT PUBOXITAHTaH Ba PHBOXKNAHAETraH MaMNIAKATAPpHIA TabIAKMHH
ax60pOTNAWTHPHIL, LIy KYMIANaH MEKTPOH TAhIMMHH XOPHH 3THINra anoxuaa
I5THOOpP  KapaTHMOKAa. DNEKTPOH TablMMHH  PHBOMUIAHTHDHIL,  YHWHI
CaMapalop/IMrHHK  OWHPHLI WYANapH W3NaHMOKAR, TabiuMaa sHr axGopor
TEXHOJIOTHANAPHHH )KOpMﬁ ATULI TAabJIKM coXacHaar"n HCIOXOTNAPHHHI AWKKAT
MapkasugaH YpuH oOnraH. ATpodumusaaru kymna6 Tymnauub konrau
MabyMOTIapHH FWFULL, TaXAHN KWIMW Ba ynapaad camapanu doiizananui
OpKaIK MabilyM Xonat &ku 06beKT TYyFpUcHaa TapuUXHii, XOPUH Ba KeslakaK BAaKT
yuyH MyXum 6ynraq GUAHMAApHH Hwab yukuw 3apyp xucobnaHmMokaa.

Pycny6aukaMu3na Xank XyKanury coxanapH, Huiab YMKapHw Ba Tabaum
TU3UMHAA ax60poTHallraH KaMHUAT KypHLU 6y#inua kenr MUKECAa ucnoxarnap onub
GopunMokaa.  AxGOpOTAAWTUPHW,  3aMOHaBHH ax6opoT  KOMMyHHKalHUs
TEXHOJIOTHANAPHHH  Kadan PHBOXNAHTHPHUIL  XamMia IKaMHATHWHr  Oapua
coxanapuna yuaan camapanu oinanasuw Gopacuaa YCTHBOp Hynanuunap
Genrunanrad. 2017-2021 #innnapna Y36ekuctoH Pecnybnukacuuu suaza
PHMBOMUIBHTHPHW GyiiHua XapakaTnap CTpaTerviCHia, XKyMiajaH, «..cudatiu
TABANUM XM3MaTNapH HMKOHHATNAPHHU OLWPHLI, MEXHAT GO30PHHHHT 3aMOHaBHH
IXTHEAIAPUra MOC OKOpH Manakanu kanpnap Taiépnaw, ... warop axGopor-
KOMMYHMKALMA TEXHONOMMANAPUHH KOPHit 3THW...» Basudanapu GenrwnaHraH.
Maskyp BasuanapHi amanra OWHPHLL, KyMAIaH, TAbIKMHH GOLIKApUL THIUMH
MABIyMOTNapMHM  WHTEJUIEKTyan TaxJWi  KMIHI  OpKanH  OWIHMAapHH
WAKIAHTHPULL BA ManLiyMOT/apra HUoB OGepuill TE3KOp AanropHUTMIIApHHH
APaTHL MyXHM MacananapaaH 6upu xucobnaHanu.

V36ekucron Pecny6nmukacu [lpesupentununr 2018 #nn 19 despangaru
«AXGOpPOT  TexHonOrMANapH Ba  KOMMYHMKAUMANApH  COXacHHH  AHaja

1 Forbes Media LLC. https://www.forbes.com



TaKOMWLIAWTHPUW  Yopa-Tanbupnapu TyFpucuaa» [1®-5349-con  dapmonu,
2018 #un 19 despannaru «V36ekucron Pecybnukacu AxGOpOT TeXHONOrHANAPH
Ba KOMMYHHKaUUWANAPHHKY PUBOXXNAHTUPHILL Ba3upJIuru d)aonm'ruuu TawKWun 3TU
Tyrpucuna» [1K-3549-con kapopura mysoduK, WyHHHrAex, Myxamman an-
Xopa3muii Homuaaru TOLWKEHT axGOpOT TEXHONOTHANIApH YHHBEPCHTETH Ba YHHHI
dunnanapuaa kagpnap Taiiépnaw TH3MMHHM TyGZaH TaKOMMJUIAWTHPHLL,
CaMapafoOp/IuruHH OMIMPHIL, YKyB kapa&HUra TAabAMMHWUHI KPEOHT TH3UMHHH
KOPHl KWINW OPKATM YHWUBEPCHTETHU KAXOHHHHI HY(y3NH yHHBEPCHTETApH
KaTOpHra KMPHLIMHK TabMMHNAW Makcaaupa Basupnap Maxkamacu 2018 #un
24 wionnaru Ne569 kapopura acocan Myxammaz, an-Xopasmuii Homnaaru Towkest
axGopoT TEXHONOrMANAPH YHUBEPCUTETH Ba YHHHr (uanannapuaa TabIUMHHHE
KPEAWUT TH3HMHUHM XOPHIt STUAUIIH Ha3apAA TYTHIIraH. V36ekuctoH Pecnybnukacu
MNpesnpesTu  LL.Mup3u€esunnr 2018 imn 5 uoHjard «Onuii  Tabaum
Myaccacanapuia TabinM cu(ba‘runu OLIHpHUIL Ba )'JlapHMHI' MaMaakaraa aManra
OIUMPHAAETIaH KEeHI KaMpoB/iW WMCAOXOTAapaa (aon HWTHPOKUHU TabMUHNAW
6yiinua kywnmua vopa-ranbupnap tyrpucunanru MK-3775-COHIH KapopH Xamna
Ma3Kyp GaonuATra TEruLIN GolKa MEBEPHI-XYKYKHI XyXoKyTiapaa Genrunanran
BasudanapHu amanra OWHMPHWAA Ma3Kyp AMccepTauus TaAKUKOTH MabiyM
apakajga XH3MaT KHaaH.

TaAKHKOTHHHT pecnyGauka dan Ba TeXHOJOTHAAAPH
PHMBOXIAHHIIMHHHE YCTYBOpP AyHAAMILIAPATa MOCAHTH. Maskyp TaakukoT
pecry6auka dan Ba TEXHOAOrHUANAP PHBOXIAHMUIMHHHT IV. «Ax6opoTnawTHpHL
Ba axGoOpOT-KOMMYHHMKAUMA TEXHOMOFMANAPUHH PHBOXNAHTHPHULL)  YCTYBOp
AyHanuwn noupacuaa Gaxapunras.

MyamMMOHHHI  §praHwiIraHjiMK  AapaacH. TabauMHH  Gowkapuw
TH3UMNAPUHH JORMXANAIITHPHIWHHHT 3aMOHABHIi TEHACHUNANAPH OpKanu Onwit
Tabnum MyaccacanapuHuHr WHTErpanialrad TabIHMHH GowWKApHIL TH3UMNAPUHH
MOjeNMHM dpatMil  Xamaa Mwnab umkuw  Gy#nua H.A.CMonbHuKOBa,
B.B.Jleontbesa, JI.C.Kysweuosanap TankukoTnap onMb Gopuurad. Tavaum
wapaguura SMART Texvonorusnapuu skopuéi tvw Ba SMART Tauaumn
PUBOMUIaHTHPUIWIra Xucca Kywrannap. SMART TaninM KOHUENLMACHUIa KHPYBUH
CMapT-TaLIUM, CMapT-YHHBEPCHTET, CMapT-AapclivK Kabu JNEMEHTap ycTuaa
I".lexkep, C.Pomepo, IT.3cnexo, J.DKoxcon sa JI.MapTHH kaOu oMMNap cMapT-
YHHBEPCHTET KOHLENUMACH BA TEXHONOTUAIAPHHH HLLIA0 HMKHULIMAH.

Pecriy6nukamuana TawnuMen  Gowkapuum — TH3HMASPUHH moaen Ba
QIMOPUTMAAPHHY MwNab uukvi Ba skopuil KLTML, MABIYMOTIZPHE WMsnai,
XaBCHIMUMHHU TabMUHIAL Giikua UAMMI TAIKHKOTAZP, acocat T.5ekMypanos,
I\Ad.épunog, P.Anoes, [, Myxamanuesa, C.[aitna3apos, 5. MyMHHOB, A.Huwawnos,

-Cannosnap pax6apnuruna ypraHwira.

Onuii Tabnum pMYaccacya‘c):n yKys apatHu GowKapyBsH a"ﬁﬁfl’:;l TH3IHMH
aPXUTEKTYPACcH, MabilyMOTNap Ga3aCHMHMHT MHTENEKTYa! Taxmi K opxanu
GHAMMAGD Ba TABCHANAP MULIAG MKHAIL ACOCHAA HTMUA WANAHAILAZD onub Gopuw
XO3KMpru KyHaa eTapau napaxana ypraHwimaraH.



JuccepTauHa TAAKHKOTHHHHI JHCCEPTALHSA §axapuAran omii TabJaum
MYACCACACHHHHI MIMHH-TAAKUKOT HIIIApH pexanapu 6unan GornHKIHIM.
Hucceprauns TaakukoTn Myxamman an Xopasmuit Homuaary TowkeHT ax6opoT
TEXHOMOTHANAPH YHHBEPCHTETHHHHT YHUBEPCHTETHHHHT Ne 22/18 «TabnuMHUHT
KPeauT TU3WMH kapaéuuun Gowkapuil - TUIT-LMS npactypuii TabMHHOTHHH
Hwnab 4ukMW  Ba xopuit  dTHw»  (2018-2020) mas3ynapunarn  xamaa
No 23/19 «TabAUMHUHT KpeauT TH3UMHHM xapahunu Gowkapysun TUIT-LMS
TU3MMHIa KYWHMUa JacTypuit MaxxMya nwnab unkuwy (2019-2020) noituxanapm
noupacuaa 6axapwiran.

TaakukoTHHHr Makcaan TabAMMHU GOLUKAPHLI MABLIYMOTIAPHHU TaXJIUN
KWIHW MOJENNAPHHA NOMHMXANAWTUPHLL, anropuTMnapuHu spatuin Ba MVC
TEXHONOrHACH acoCHAA AAcTypHii MOKXMYaCHHHU HLNA6 yukuLaaH ubopar.

TanKHKOTHUHT Basudanapu:

TabJuMHKH  Gowkapuw  Tuumnapu  OyiipykiapuHM  MAKUNAHTHPHLU
Aynantupunran gpyukunonan IDEF Moaeny Ba anropuTMHHN HULIab Ynkuw;

TabAUMHH OOlIKApHIL TU3MMUAA AapC JKaOBaNMHM [LWAK/IAHTHPHLI Ba
MUMTHXOHAAPHH TAWKWANAWTUPHLE aNrOPUTMK Ba NACTYPHH MOMYAHWHH HUINAb
YHKHLI;

XOIHCa Ba CYPOBHOMA MabjlyMOTHAPUHU WHTEJUIEKTYaNl TaxXJIuA KWAHLIHHWHT
TUOPHA MOZENUHY HILNA6 YUKKLL;

KaTTa MabllyMOTJIap MaCCHBHHM Mapanesni HUnoB Gepyi alropuMHHH HiLab
YHKWLL;

TabIUMHH OOLIKAPHMIL THIMMHHHHT (QYHKUWOHAN Ty3unMacH Ba NacTypui
MaXKMYaCHHH UNa6 YuKUIL.

TaakukoT o6bexkTH cudaTHAa TabBAMM KapaéHu GowiKapyBHHM TapTubra
conyBuH xapa&unap Ba Oyiipyknapuu WaK/LTAHTHPHWHK KY/nab-KyssaTnai yuyH
TabJIMM KapaéHUAAH ONIMHIaH MabAYMOTAAp TYMAaMH.

TaaKUKOT NpeaMeTH - TabMM XKapaEHUHHU OOWKAPHILHK KYANa6-KysBaThau
YUYH MYmKannaHraH MaTeMaTHK MOAeNap Ba airopuTMHK ycymap, MVC
TEXHOJNIOTHACH.

TankukoTHuHr ycyanapu. TaakMKOT kapadHuiaa PpenduMOH MOOEnnap,
anroputMnap, mawniymotnap 6asacu, Aactypaaw Twuiapd, MVC nactypnait
TEXHOMOruACH, axbopoT TH3WMNApUHU NOHKMXANaWTHPHIL, MOAENNAWTHPHIL Ba
KNab YHKKW ycynnapuaaH doiaanaHuiras,

TaAKHKOTHHHT HIMHIT AHMHIHIK Kylinnaruiapaan ubopar:

KaTTa XaKMJIH MabyMOTAapra HIUIOB Gepyill acOCHAA TabJIMMHHU GoWIKapHLI
TH3UMNapH GyipyKnapuHK WaKNAHTHPHLLTa iynanTupuiran Qyukunonan IDEF
MOJENH Ba aNFOPUTMH MILLIAG YHKHITaH;

KBaApaTHK JacTypfaw MacanacH OpKanH TabMMHH OowKapuul TH3HMHAA
Aapc wanBanvHu WAKUVTAHTHPHLL BA MMTUXOHJIAPHH Tall KWUIAIMTHPULLI aNrOpHTMH
Ba NacTypuil MOAYJIH HLNA0 YHKUATAH;

MapReduce freamwork acocuma xoauca Ba cyposHOMa MabilyMOTJIApHHH
MHTEJUIEKTYaN TaX/TW KWIKIWHUHE THOpHA Mozeny wnab YMKHAraH;

Hyper-Threading TexHonoruscu acocuia karra MabiyMOTSap MACCHBMHH
Napanesut uunos Gepul anropuMu HULNA6 YHKHIraH;



TaaKHKOTHHHT AMAIHII HATHKAAADH KyiHAarunapaad ubopar:

TabIUMHK  GOWKapuWw TH3UMNApHHMAA OyApyKNapHH WAKIAHTHPULL
DacTypuit MOZYN Ba Wy OPKATM TabliMM kapaéHMOard XyXKaTiaapHH
WAKIAHTUPHLL ANrOPHTMH Ba AACTYPHI MOXY/IH HULIAb YMKUATAH;

hyper-Threading TexHONOrHACH acOCHAAa KaTTa XaKMJH MAblyMOTAApHH
napanejun KaiTa HLWAaw NacTypuii MOAYAH Hunab yukunrau;

MabllyMOT/IaDHH HMHTENEKTYal TaXiuiu YdyH MabiayMmoTnap OasacHHM
GoLuKapu Ba NOAMXANAWTHPHULL YCTY6H TaKAHG KWAUHIaH.

TabAUMHK  Gowkapuwl TusuMH  (QYHKUMOHAN Ty3unIMacH Ba AacTypuit
MAKMYacH ULad YMKuIraH.

TaaKMKOT HATHKANAPHHHHT HILOHYIHAHIH. TAAKHKOT HATHKANADHHHHT
HUWOHWIHNNIH TabAMMHK OOIUKAPHIL TH3UMUHM 3aMOHABHI METOAOJIOTHANAD
acocuna sparvit 60CKHUNApH, JKYMNafaH: TaxJIMA KHAKLW, JIOAHXanawTHpuiL,
MuUTab YMKHW, CHHOBAAH yTkasM, xopuit >THw, kKYsuiab-KysBaTnaw sa
MOZEpHH3auUAaW ycynnapuaaH QGoiaanaHunrawnuri, xamaa Hasapmit Ba amanwuii
TAAKHKOTNAPHHHI ONIMHMAH HATHXKanapu, TabAMMHH OOIIKApHIW TH3HMHHU
MabTyMOT/IapH MHTENEKTYan TaxJuN HaTXanapUHU Ba YJNApHUHT  ¥3apo
MYBOQUKNAIWITHPUAraHNMIH,  CTATHCTHK  MabNyMOT/IADHWHT  CONHLUTHPHLY
HaTHKANAPUHN WkoOKItNKry Ouan W30XNaHaaM.

TaaKHKOT HATHAKANAPHHHHT HAMMHIT Ba aMaJIHIT AXaAMHSATH.

TankukoT HaTWKANAPUHWUHr MAMMI  aXaMWATH TabLIUMHH  GowKapui
TH3HMIAPHAA MabIyMOTNAPUHH TaXAKUN KuAKwW ycynnapu xamaa hyper-Threading
TEXHOJIOTHACH acOCHAA KaTTa XXM MabiyMOTAapHH napaneiul uios Gepuw
YHYH anroput™ Huuiab YHKWIrawiury 6unas uzoxaaHanu.

TankukoT HaTwxanapuHuHr amanuii  axamuaTH TaBAMMHH  GowKapuuw
Tu3HMnapuna Oyiipyknaphn wakmnawtupuwnukar IDEFO MofenH Ba airopuTMH
HWNab uUKWraHIKMIKM XaMpa Tawnaum KapatHUHUHT acOCHH OyFuun  napc
aNBATHHH Ty3UW MacanacH KBaApaTHK AacTyp/aw OpKaiv eYHIraniuru Gunaq
M30XJIaHaH.

TaakuKoT HaTwxanapuuuur xopuit Kuauunmn., Hunab  uukuaran
TaL/MMHH GOLIKAPHI THIUMHU MABTYMOTAAPHHN TAXAMN KWIKLI YCYJUIapH, KaTTa
XDKMIH Mab/TyMOTNApHH Mapanens Kaiita viuaat anropuMWiIapy XaMmaa Tabaum
TH3MMU BolKapyBy GyHPYKIapUHY WakinaHTHPHI YCyNNapH, JACTYPHt Monysu,
Aapc KaNBaNMHM WAKIUAHTHPHIL MaTeMaTHK Mmoaend Ba HacTYpHH Monynu
acocuga:

KaTrra xamnuy MablyMOTAapHUra winos Oepuil acocHaa TabJHUMHH
Oowkapmu  Tusumnapu  Gylipyknapunu  akunawTHpuw  AYHTTHpHAraK
byukunonan IDEF monenu pa ANTOPHTMH aCOCHAA TabJIUM apa8HUHH Gowkapuw
YUyH HMUING0 4MKWAraH pacTypu BocuTa Myxammaa an-Xopaswufi HOMuAaru
TouikeHT axGopor Texno. MOMHANAPH yHUBEpCHTETHIA TABIUMHHUHT KPEAMT TH3UMH
*apalHHHM GOWkapuwna sxopuii kunuuraH (AXGOpOT TEXHONOTHANApH  Ba
KOMMYHHKALMANAPHHK PUBOXKIAHTHDHLY BaZUPAHTUHHHT 2021-#unn 3(1-!4!0}{5 N933:
8/4738 mawnymotHOMacH). Harwkana Tawnum TH3UMH WKTHMOMA-WKTUCONM?
PHBOXKH YYYH yMymwii XyNOCANapHH (UaKIaHTHPHLL, MaBXyA MyaMMonapHu



aHuknawl Ba MoC OOwkapyBuM KapopnapHH WAaK/UIAHTHPHLIAA MacanaH
Tanabanapra CTHNEHANA TalHHAAW y4yH KOHYHYHAUKKA aCOCaH YNApHUHT Xap Gup
$an noupacuna GaxomapHu Taxnun KuaMw Tanab kuauHamd. By Mwun kyama
Gaxapunranuuaa 3 KyH BaKT Tanab kunca, TH3IUM 5 JaKHKaJa aMaira OWHpraH;

KBaApaTHK AacTypflalll Macanacu OpKanW TabiMMHM OOLIKapulL TH3UMKMAA
Aapc xansanuHy WAKIIAHTHPHLI BA HMTHXOHJIAPHH TALLKHILTAWITHPHIL anrOPUTMH
Ba nacTtypui Moaynu acocuaaru nactypui MaxkMyacu
«Registon Study» Hopaemar Tabaum Myaccacu Yutena ¢uivanuna yxys
KypClapyHu TawkuAd kuauw Ba Gowkapuwaa xopuit kuauuvran (Ax6opor
TEXHOMOTHANApH Ba KOMMYHHKAUUANAPUHH PHBOXIAHTHPHIL  Ba3HPIUTHHHUHT
2021-imn 30-mioub Ne33-8/4738 mawmymoTHoMacH). Hamwkama ykys kypeu
Ky3aTyBUHAAPUHHHT XUCOO BapaFMHM IOPHTHLL, TYPSIH aKCHANApHUH Xucobnamnap
TU3UM OpKanK aBTOMATNAWITHPUATaH TAWKKA KUIHLL JKapa€Hra KeTaauraH BaKTHH
50% wuckapTuprau;

hyper-Threading TexHonoruacu acocmna KaTTa XaKMIH MablyMOT/IapHH
napanenn ka#ta uwnaw ydyH ruGpun anroput™ acocuga uwnab uukwiraH
nacTypuii Moayn V36exuCTOH XanKapo MCAIOM aKaAeMHACH TABIUMHHHI KPEaHT-
MOOYN TH3WMMHM GowKapuwaa kopHit KWAMHraH KuAMHras (Ax6opor
TEXHONOrHANapH Ba KOMMYHHUKAUMANAPHHH PUBOXNAHTUPHI Ba3HPAHITHHHHT
2021-fiun 30-mrone Ne33-8/4738 mawnymoTHomack). HaTixana uuna6 4ukiiras
rubpua anropuT™M acocMaa KaTTa XaKMAW MabJyMOTIAp MacCHBHra MILIOB
Gepuinna sakr 6yiinua 6 MapTa camapafop/IHKKa IpULIWIraH,

MapReduce freamwork acocuma xoauca Ba CYPOBHOMA MabiyMOTIapHHH
WHTENIEKTYan Taxfnun KWIMWHMHT rubpua  MOJenH NacTypui  Maxmyacu
«Developer Group» MUX na yKyB KypcnapvHu Taukun KWIMW Ba GOLIKApHLI
KOpHIt  KMnMHraH (AXBOpoT TexHONOrMAnapu Ba KOMMYHHKAUMANAPHHH
PHBOXTAHTHPHIL Ba3UPJIUTHHHHI 2021-#inn 30-utoHb Ne33-8/4738
MawbiyMOTHOMacH). Hatwkana THHrnosuunapHuHr kypc Mabonuna yanaurrupui
KYPCaTKH'napH Xamia Hapcnapra KW3MKMWAApW MOHHTOPHHTHHM IOPHTHIFAH
Xamaa yKys matepuannap 6unan Tabmunnanrannuk 100% ra etran.

TaakukoT HaTHKANAPHHIHT anpo6aumusicH. Ma3Kyp TaAKMKOT HaTHXanapH
12 Ta, ’ymnanan 5 Ta xankapo a 7 Ta Pecny6nvuka wimuii-aManuii anxymannapuaa
MyXOKama/laH yTKa3wirax.

TaaKUKOT HATHKANADHHHHT JLJIOH KHIMHrAHAMIH. [luccepraums
MaB3ycH G¥iinua xamn 19 Ta wiMuil Miu Yon STHAraH, XKymnanaH, Y30ekucToH
PecnyGnukacn Onuit ATTectauus KOMHCCHACHHMHT JMCCEPTALMANAp acocHi
WIIMHit HaTIDKaNapUHK YOM ITHUI TABCHA 3TWIraH WIMHIA Halupnapaa 6 Ta makona,
2 Tacu xopuxwii Ba 4 Tacu pecny6anka xypHaIapuaa Hawp 3THIraH xamaa 2 ta
OXM yuyn sparusran JNAacTypuil BOCHTanapHM KaAd KWIHL TYBOXHOMAnapH
OSIMHraH,

Auccepraunsuunr Tysuanmu Ba xaxmn. Jluccepraums Kupuu, Typrra 606,
Xynoca, dofinananunran anabuétnap pyiixaTWaaH Ba WiosanapiaH ubopar.
Auccepraunsuuur xaxmu 116 GeTHH TAWKWA ITraH.



AUCCEPTAUHUSIHUHI ACOCHI MASMYHMU

Kupum kucmupa AuccepTauns MaB3yCHHHUHI A0n3apbsuru Ba 3apypuaTH
acocnaHraH, TanKMKOTHUHC VY3Gexucton Pecnybauka dan Ba TexHonorusanapu
PHBOXUTAHUIIWHUHT YCTYBOP HyHanMwnapura MOCTMIH KypcaTwirad, Makcaa Ba
Bazupanapu OGenruna® ONMHraH XaMaa TAOKMKOT OOBEKTH Ba npeaMeTH
aHUKIIAHraH, OJIMHraH HaTHXANMAPHUHI  HILOHWIWJIWIHM  acocnad 6epm1raH,
YNIapHHHT Ha3apuii Ba aManHii aXaMHATH, TANKMKOT HATHXKANAPHHH aMaNIa KOPHH
KM XOJ1aTH, HAaWIp STWIraH HUIAp Ba AMCCEPTAUMAHMHI Ty3uauwM GyiiMua
MabyMOTAAp KENTHPHAraH

Luccepraunanunr «Karra xamman MabJayMoT maHGanapu Ba yaapHu
TaXaua KHJIMLL yCyJl Ba aAropHTMA2pH» neb Homnaxran 6upuHumn 6061una karra
XaKMAH  MablyMOTNIaPHH  TYmnaw  BOCHTANApH, TabIWMHHM  GowKapuiu
Mab/lyMOTIAPHHUHT XYCYCHATIIAPH TaXHn KWAWHraH. ByHnaH Tawkapu TabaMMHH
Gowkapuw TH3MMapuHK HLNA6 YuKKL TEXHOJNIOTHANAPH TaXJIWAK, yAapaaru Karra
XQKMIH MABAYMOTIAPHH TaXTUN KMKMW ycynnapu Ba Data mining macananapura
Ba yN1ap y4yH HINA0 YHKUIATAH MOXMYanap TaxIMn KHAHHIAH.

TabauMun BOWKApHL THIUMNAPUHKHT ad)3ALTHKIAPH LYHAAKH, Xap 6Up
TH3MMAA 6Yirann kabku TaLNIUMHM GOLIKAPUIL THIUMITAPHHHHT XaM ad3antuknap
Ba KaMYMnWKnapu mMaBxyn. THsMMHUHT ad3annuknapu Kyilinaaruya:

yruw yu-yH MOGHIUIMKHH TabMUHNALL, TALIUM ONyBuM Ba TabiuM Gepysuu
ypracuna BupTyan aflokaHH TAbMHHNALL;

TYPH TONMLUPHKNAPHH, TaGopaTopUAapHH, KYPC HLWAAPHUHH Ba XaKO3aNapHH
oHnaiH 24/7 pexxuMuaa TH3UMra IOKNaLL;

HWNAG YMKMAraH CTpaTerus Ba METOAONOrMAHM KYJUIaraH Xoniaa MaBxKya
pecypcnapiiaaH QoganaHHIIHY TAbMUHNALLL

TapKHOHH ¥3rapTHPHIIHUHT HHTErPaUMACH OPKAIN CaMapanopIHKHH OLHPHLL
KYTHIMaraH Ba3uATNApHH Ba OWIAHH UMTHUXOH ONKWI Hynu GMNaH XapaxaTnapHH
KamaiTHpuu;

TH3HM OPKaNK MYCTAaKHI ¥PraHHiu Ba MycTaKun QUKD FOPHTHLL KOOHAHATHHU
WAKIUIAHTHPH LU AN

TALANMHY  GOWIKAPUIN TH3MUMH YKysuuaapra TYPAH Xui TabAUM oMW
UMKOHHUATHHU 6epaam, Y30K MyAaaTiu YpraHHiIHH, ) KYJTAaHJIUKHH,
MocnalyB4aHnuMkHU Ba Gouika kyuiab adgsanauknapHu TabMUHNAHH;

Tabaumun  Gowkapuin THIMMAApUHMHE KamuuaMknapH: GU3MK  MaBxyn
yprauunanuran o6bexTnapHuHr CHMYNIaUMACH eTapiiHya ApaTHiIMaraH, MHCON yuyH
THOOHET coxacunaru Gupop opran xonatv Exu (UMK TABCHP XKapagHnaphu Gy
TH3UMAA aKC ITTHPHAMAraH;

TYPH MENarorHKk TEXHONOrusanapHu kampaG onmarad. UyHKH MaBxKyn
MEJOrarvk TEXHONOFWANAPHUHI aKCapuATH aHbaHaBWi TabJIWUM  laKnUra
acoc/aHras;

dannu Te3 yanawTnpuw Eku cexun yanawrrupuis, sasudanapHu ToMUHpU
XapaBHu XaM wyHra Yxwaw, Gywna Mabpysauu Tanabanu Gaxomawna

KHHNHYWIHKNApra AyY Kenau;
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TabJIMMHH GOLIKAapUW TH3WMK WIUFA TYUIMPUNraHaa, NaCTNabKu TAWKWHE
vuapHy 6akapuwnapu kepak. 5'/Kmysqu, 6Mp BaKTHHHI ¥3KUOa XaM OHNAlH Xam
WHCMOHHH Tanabanap Gunau Gupra MawrynoTapuu onué 6opHiuu xepak;

Onub Gopunran TankuKOTAap acocuna TAWIHMHM GOWKAPHL TU3MMHUHE
apXHUTEKTYpacH Ba JaCTYpHH TabMHHOTHHM  Joiiuxanawpa ywby cuud
TU3UMAapura kyHunanuran Tanabnapra xaso6 GepaguraH MacIITaGAMAHK,
HWOHWIHAKK, MONYANMUK, HHTerpauus, axGopoT xasCH3INHMrH, yHH(HKAUUS
TaMOHILIapra aMan KWIHIL Kepak.

Auccepraunasmuur «Tabanumun Gowkapui TH3HMAAPHHHHT PYHKUHOHAN
TYIHAMANAPH Ba yHAAa KATTA XaXMAH MabaymoTaapra umios Gepum sa
HUTErpauHanamWl moaennapu» ne6 HOMAAHraH UKKWHYM GOOMAA TABIUMHH
OowIKapuw TH3UMHM acocaH YKyB kapaéuu 6owkapuw GunaH GOFNMK XamMma
KHCMNaprHH kampab onaau. Onaraa onuii Tabaum MyaccacanapH yKyB xapa€HHHH
SowkapuwHu dakynbTetnapra 6yan6 6owkapuwHu unrapu cypuiuaan. TabiuMmum
GOWIKAPHIL THIUMH OPKANK YKYB KapaBHUHK XaMm MapKaznaluraH Ba TaKCHMMJIaHraH
Xonaa Gowkapuw umkouunu Gepaau. Ykys *apa€HuHu GOWKAPUIIHN TH3UMIA
Gockuunapra 6ynran Xonaa TaWIKUA KM NO3MM. Bynap, xupuw Gockuum,
TaHEprapaMK GOCKMYM, WAKINAHTHPHW GOCKWYM, VKYB iKapaéHu GOCKMuM,
MMTHXOHMIAp BA MOHUTOPHHI GOCKMuM, XyjoKaTiap Ba Xynocanap GOCKHUMHM §3
nunra onanu. Ykys xapaéunna acocuii snement 6y napc xanBanu MacanacHaup.
Kyiinna nape »ansanuiy WaknnaHTMpuul MyaMMOCHHHHT dopMannawTHpHLL
KENTHPUITaH.

Xadra nasomuaa 6apua xydrauknap kerma-ker pakamnaHany (MHAEKC p).

Bup kyn nunma ywGy kuumk rypyx M(p) KyDTANKAAH OLIMACHIHTH Kepak.
M(p) xadra kynnapura GOrNMK G¥AHUM MyMKHMHAMIMHY CAa CAKNAL JO3HM. Xap
Oup rypyx 2 Ta kuuuk rypyxra 6ynunanm sa KG wakniuaa Genrwiananu (uHaekc
8). KG nap rypyxnapra, rypyxnap noroknapra 6upukTupunaau sa 6y Moc paBuiiia
I" 8a [1 y3apo Gornuknuk marpuuanapu €pnammna Takaum stinagu. LlyHuHraex
Gapua aynutopusnap (MHAeKC a) pakamnaHaau. ByHna xap Oup ayauTopHs yuyH
YHHHT cHFHMU V(a) 8a Typu 6(a) kypcaTinran: kommoTep cuHpH - C, aManui €k
aHbaHaBMit Mabpy3anap yuyH ayautopus - D, npe3eHTauus KWIHII yYyH Mabpy3a
3anu - A, maxcyc naboparopus — S.

Bapua darnap (unaekc d) maxcyc 6enrn 6unan 6enrunanran 6yau6, 6y 6enru
TYPYX TMNOTOKHHH, Mabpy3a KypCHHM, KHYMK rypyxaapaaru aManuit &ku
N1abopatopus MawrynoTnapu KYPCHHU anrnataau. Xap Gup danuuHr (g KMHHMK
rypyxparu) ymymuii coatn T(g,d), yw6y ¢annu Kafic KHYMK FypyXaa Kaicu
npodeccop YkuTyBuH onub 6opuiun, d panu 6¥iinua 1(d) mawrynor TypH (Mabpysa
-M, ﬂvoﬁapmvopm - C, komniotep cuidu —~ S, Amanuér -P kjpcaTHnanu.

YxutyBumnap | unnec 6unan 6enrunasanm, xamaa d panan aapc epanuran
L(d) ykuryBumnap coun kypcarmnanu. Ymymuii xonatia MacanaHu KyAuaaruua
udonanaw MyMKHH.

Arap g rypyxuna d ¢auu 6¥ituua mawrynor a ayautopusina p Ky@Tankaa
yrrasunérran 6ynca, y xonna x(p,g,a,d) =1, akc xonna, x(p,g,a,d) =0 6¥namm. [lapc
WANBANMHN Ty3uml yuyH KyHHAarH Me3oHNapHu(M) XaMm WAKUIaHTHPHIIL Kepak
6ynanu.
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MI1. [lapc OMp BaKTHHHI ¥31Aa MKKH XMN CHMH(AA YTKAZUAHIIH MYMKHH
3IMac; sbHM, arap a,#a; 6ynca, ynna 6apua p,g.di d> nap yuyw a,#a; 6yauiuu kepax.
SAbHHu

x(pga,d;) x(pga.d;) = 0 (M

(1) By mMe30HHHM Kyl uaaruia nolanas MyMKHH,

Zx(p,ga, d) < p(d.g)

a
By epnap(d,g) =1  arap g kuunk rypyx d danum jxuérran 6ynca, akc
xonaa p(d, g) = 0 ra eur 6ynaau.
M2. Kuuuk rypyxnapaa Oup Baktaa Typau aunapman papenap
6ynmacauru kepak. SvHn d£dz 6Ynca Kyinaaruua udoaanaiimus.
x(p.ga,,d,) x(p.g32,dz2) =0 ()
(2) By me3oHHu Kyiinnaruya nonanau MyMKHH

D x(pgand) < pde)

t
M3., Arap HKKMTa KHYMK rypyX 6uTra amanmér rypyxu &xu mabpysa
rypyxnapura Gupukrupuirad 6ynamaca, ynap 6up xoHana 1apc MawFyfnoTAapHHH
onub Gopuwn MyYMKUH 3mac. ByHHUHr MateMmaTuk udosananvwn g,#g, y Xonaa
d,#d; éxu dy=d,=d.’
x(p, 81,3, dy). x(p, 82,3,d2) = 0
By epna
P(g1,82).p(g1,d) arap (d) =M
3(g1,82,d)={ G(81,82)p(g:,d) arap t(d) =P
0, arap 1(d) =C ékut(d) =S
M3 Me3oHHM GolKa4ya Tap3Aa Y3rapTHpHLI MYMKHH: aliHaH wy cuHdaa
ywby xydTauk, dpan 6¥inua napcnapra sra 6yaraH KUYHK rypyxnapruxa 6yanimm
MyMKkuH. By M3 me30HHu Kyiiumaruua udonanawira nmkoH Gepaau: 6apua p,a.d
yuyH

Y x(p.gad)1- p(d.g) =0
g
Oxupru Tenrnuknan p(d,g) =0 6ynca, x(p,g a d) uuur Gapua
KHitmMaTnapu 0 ra TeHr 6¥nanu.

M4. Bupop dauunu ypranaérran Gapua KI' nap ywby danman mawrynor
naiTuaa 6UTTa ayauTOpHA A KOINALINLIN KEPAK, AbHY UXTHEPHH p, 3, d yuyH:

Y xpgadpde) =y p@e) Y (.ead | [a-pmdpwe.
& g g m<g

Takuanab yTuwn xomus,

[ [ -pmd)oce.0)

m<g
udona dakar t haunu yprana&rran GupuHuH rypyx (g pakamu 6yiiuua) yuyu 1 ra
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TEHT, WYHUHT Y4YyH arap p-4d xypTAMKEa a—4¥ ayauTopuana d dannun
yprawagrran kuuuk rypyxnapaad (KI) kammpa 6utra  rypyx 6ynca

[ ] -ptma)pe =1

m<g
akc xonaa 0 ra TeHr.

z p(d,g)
8

d gaunu ypranaérran 6apua KMUMK rypyXjap COHH.

MS. Xap 6up ykuTyBun kopuii Baktoa daxar OuTra ayauTopuana
woiinawany, AbHU arap kK g, = g, €ku a, = a, &ku d, = d, MyHocabatnapaaH
kamuaa Gurracu ypunau 6ynca:

x(Ld0=LE))x(pg, a,d,). x(pgzazd;) = 0,

Oxupry wapt Kyinlary wapTra Tenr Kywi: 6apua | yuyn

D XL ODx(pgad) < 1
gad

M6. Xap 61p KH4HK Typyxaard Xap 6up GaHHHHT yMyMuU# coaTiap MHKROPH
thauny YKys pexacuna 6enrunanran MUKIOpH 6UnaH MOC KesHLLIW Kepak:

D x(pgad) =T(gd)
p.a

M7. Xap 6up dan 6yHin4a ayaAMTOPHRHHHT CUFMMH N1aBOpPaTOPHA MALLIFYNOTH
6ynca KI", amanuii MauiFynot 6ynca rypyx sa Mabpysa MawrynoTtu 6ynca notok
JauamunaH KHUUK GYIMACIUTH Kepak:

Va z p(d,g) = 2 R(g)x(p,g a,d)
[ -4

6y epna R(g) — g KH4HK rypyXH ynuamu.

M8.  AyauTOpPHAHHHI HMKOHMATAApHra yeknawnap: xap 6up ¢an 6yinua
ayAHTOPHSHUHT TEXHHK XKUXOINAHUWHTA MyaliaH Tanabnap Ky AUIHUIK MYMKHH:

Y @ xpead = > xpead

pgad pgad

Xy#okarnap 6unan HILTaWAA acocaH YKyB xapa&Huaaru acocHii xucobnaxrau
Xy»xoKatnap opuTunand. bynap, ctunenaus TaitMinaw, YkumaaH 4eTaTHPKLL,
Kypcoan Kypcera YTHIL/KONWI Ba KaAAHOManap xucobnauaau. KaitrHomanapiu
WAKINAHTHPUIL XaM aBTOMATNAWTUPWIraH Xucobnanu6, xadenpa MynupH
TOMOHMA Ha3opaT KWIMHANM Ba JCKAH TaMOMMAAH TacauknaHaau. Jlapc
maGoliunuma Tynnara Gannapn Ba AKyHHd HasopaT acocuma KaitaHomanap
IIAKIaHTHPHAANH.
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Juncceprauuainur «TabaMMHH GowKapHl TH3MUMH MABAYMOTAAPUHH
HILoB Gepum ycyn Ba axropuTmaapu» ae6 Homnauran yuuHuu 6o6maa tusnm
doiinananysuunapu daonuaTuHu Gaxonawaa, TH3UM E3yBnapura aactnabku
nuoB 6epuw ExpowyBH Ba YKuTyBuunap daonuaTuHu Gaxomawn ycynd Ba
TH3HMAA UMTHXOHIAPHHH TAKWLIAWTHPHIL (YYHKLMOHAN Ty3uIManapH KenTupué
yrwiran. SlkyHuit  HasopaTHu waddod YTHWMHM TaMHUHNAW MakcamMaa
Kyhuaaryua euumra kenudran. Kyituparnya 6enrunainapHy KHpHTHII MYMKHH:
Tanabanaphu S, 6ynna 6apuya Tanabanap conn S(N) kypuHHuiaa vponanab onuHanu.

Tanaba mabnymoTnapuiu S, kabu Genarunacak, yHaa TH3UM CepBepH KOpPHH
BaKTHHH ! kabu Gearunawiu KHpUTHWHMKU3 MyMKHH. LLlyHna,

H=F(Smnt)
KYpHHHIUKAArH X311 MabiaymoTra 3ra 6ynumwuumus MymkuH. By epma F xaw
dyHxkumuacH xucobnanamu. lOkopunaru dopmynara acocnaHub, xap 6up tanaba
YUYH X3l MabayMoOTAap wakanaHtupunaad. by y3 nas6Garuaa S, napuu tawkun
Kanaan.

Sh nap acocupa QrQode napHu xocun kunamus. By skapa€HHu Kyiingaruua
Hponanaimus.
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1-pacm. E3ma UMTHXOHI2PHH WaAPPoPAHTHHH TabMHHAAWAA
QrQodenapaan doiiaananum.

C¥posHoMaHn HaxonalwHU COHIH KYPHHULUAA TAIIKHI KWIHL YHU TaXJTHiI
KWIHILHK cofAanawTupagy. AMMO TanabanapHunr napc 6epraH YkuTyBuunapura
GHKP MyNOXa3anapuHW, SbHM MAaTHIM MabiyMOTAAPHHH MablyMOTNAPHUHT
HHMTE/IEKTYaNn TaxjIMn ycynanapuaad doinanaHraH Xonga Taxaun kuauw cudar
KYpCaTKHUMHK AHana owupanu. By kabu MabnymoTnapHHMHr iwinap naeomuaa
AUFUNMILKN CHOATAH TabLAMM MYXHTH Apatviuaa MyxuM oMmun 6¥aub xonanu. By
MabITyMOTAAPHH TaXJIMN KHIHLW 044 yCyanap y4yH KHAHHYWIHKNAp TyFAWpanu,
IWIYHHHT Y4YH KaTTa XaXMIH MablyMOTJIapHM UHTENEKKTYan TaXiwil KWL
OpKa/iH onWHraH 6unumnapaan QoitpanaHnm makcagra myBodukaup. Moaenna
KaliCH yCyn OpKan¥ Taxjui KWIHHraHAAa HaTWKaHH cudar KYpcaTkuuu axwmnpok
SKaHnury xucobnauran. Takmd kunuua&rraw mogen KyHuparn 2-pacmaa
TacsupaanraH. FOkopuaary ycynnapHu Tectnawl MyxuTd cHdaruaa Rapid Miner
TaHnaHaM. Rapid Miner — Mab/TyMOT/IADHH MHTENIKTYAN TaX/1H/1 Macananapu y4yH
OYMK KOUIH AacTypHid BOcHTa. Y ONepaudoH TH3HM TaHnamaiiauras sa R
JAcTypnaws THAHHHHE MaxcynoTnapd GunaH MHTerpaumsanalla onaaurad sSxauT
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TH3UM 6yanb, kynaii rpaduk wuuTepdelicra sra. MabnymoTnap TaxXJaMHWAaru
apa€Haap MOAynslapra axpaTHnrad xonga rpaduk lwaknga TacBHPNaHWG
6opunanu.

Mabaymornapuu  Typau manbanapaad HMFMW  Taxaun  yuyyH OHpUHuM
Kanamaup; mMawmaymotTnap pactiabku uwnoB Gepunaau Ba Gyuw ycTyHnapHu
Tynaupaan. Cynrpa mavaymotnap 80% sa 20% HucGatna GenrmnaHraH Tanaum Ba
JKUTWIYBUM MabiymMoTAap 6¥nuHany.

Mawnnymotnap .
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2-pacm. TaLauMHH Gomxapum THIUMM Mawymomapunu TAXJIHA
KHJIHUW MOJeAH

ManayMoTAapHY TaxiWil KWIHIIAA YNAPHUHT XOKMUHHHT OPTHILM Taxjiun
KWIMLIAa opTHKYa BakT captura onub kenaau. By MyaMMOHH eqHi ydyH Kydnaa
KETTUPHIraH TEXHONOTHA acoCHIa NapanefnaliTHPHIL rHOPUA ANrOPHTMH HILTad
YHKHAraH.

Hyper-Threading mexuonozuacu - xucobnam TU3MMHMAA napamien
vunaiiauran 6up weura npoueccopnap 6ynuwu mymxux. Bynpait Tuzumtap — kyn
npoueccopny THumnap ne6 aramapu. Hyper-Threading (HT) Texnonoruscuaan
¢oitgananunranaa 6up MaBXyn NPOULECCOP ONEPALMOH TH3MM TOMOHHZAH MKKH
BUTYan npoueccopnap kabu kabyn kununanm, 6y cepsep mnardopmacu xap 6up
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NpoUECCOpHra MabyMOTAAPHHHT KYN napanesi oKUMAK BasndanapuHu 6axapuw
HMKOHWHY Gepagu. Hyper-Threading TexHonoruscu xywumuanapHuy xmucobnai
IXTHE#UNapK Y3rapuwH Gyiinua npoueccop ypracuaa YNapHHHI peCypClapHHH
Kai{Ta TakcMMAaiiu Ba NPoLECCOp PECYpCiapuaaH MaKkCHMan Aapaxana camMapani
¢olinanaHuwHM TaBMUKNAAM BAa aHMK BAKT KAaBOMMAA KYNPOK MUl GaKapuLIHHM

Oxum 1 Oxum N
+

,/ threads \ : threads \
i
5 Xotupa XoTtupa
‘ e
i 10 Xonartu 10 Xonatu
i
i Mn Mn Mn Mn
. |xonamu| [xonam xonatv| |xonatu
.‘\ J \. J / N\ : O\ — /

Hyperthreading . .{ \\
@1 L Core3 Cored

3-pacm. Hyper-Threading TexHoaorusicnaat ¢oitaananué
fIpoLeccopaAarH OKHMAAPHHH TaBCcHpAa.

Maskyp TexHonorus acocaH OKHMJIaHH MapajuIeNNAWITHPHLINA KaparHirai
6ynu6, okumIapHH GowKapuwWHK, SBHU yNapHK XucoGnaWw MalIHHACH SAPOCHra
TakCMMialW! Ba HaTWKanapHW HUFMIHM Ky#ndarn wona6 vukunrad rubpun
IrOPUTM amasira OWHUpHAAIH.
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4-pacm. MabayMOT/Iap MaCCHBHIA Napajen HILIOB Gepru anropuMHHH
: 6nox-cxemacu.

ANropurMHUHr  acocuil  BasudacH xucoBnaw MawMHACH AApONapHra
kena€TraH OKMMNAPHH TaKCHUMNAW! Ba WKKMHYM KMCMH HuL108 Oepwirad
MabJTyMOT.apHH KafiTa GpnaurTHpuw aan uopar.

AuccepTaunsHUHT TYpTHHYM 606una «Harikanap sa aMannéTra TaAGHKH,
KATTa XaMMAH MABJIYMOTIAP MACCHBMHM napaiien Kaiita HOuam
camapogopauri» 1ae6 Homnauray 6ynu6, acocan TaxpHba HaTHKAIAPH
KENTHPHIraH.

Komniotepnapaa katra xaimnu MablyMOTAap MaccusHra Miios OepHid,
KaTTa XKMAM MabTyMOTIAp OKMMAapuHK Xucobnaw Hatixanapu Ba Xap Gup
MaulMHa HaMyHacHAarH XHCobnaw xapaduuuunr BaxT 6yiinua ycuw rpapuKnapH
keatupunran  (3-pacM).  Lllynunraex, XHCOG-kuToGnap acocuaa KOMMIOTED
pecypcnapunad  dolinanannw DAPAXACUHM  TaxMuH  KAIMW  MYMKHH.
XucobnawnapHu amManra owupuw Y4YH l-kansanza k e/THPIITaH MaBJTyMOTI2H
doitnananunan.

WJHAMMAD T NOMIDAG!
¢ ',‘cw'ﬁ];czg(“‘!}(t y v‘v;gQFOTSITETI
el

Eﬁﬁ"ébﬁomxesuﬁs MARKAZI
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S-pacm. UnsHKIM KeTMa-KeT Ba napasnsie XMcoGaalnapHHHT BaKT
Oyiiu4a Ycum rpadpuru.

Kestupunran rpaduknapaad KypuHuG Typubauku, Xucobnaw mammHacu
MMKOHHATH I0KOpH 6YnraHnna kuuuk xucobnaumnapaa threading Texsonoruscuaan
Goiinanannw camapacus xucobnavap skaH, arap xucobrawnap cown opraca, 6y
Kypcatkuy camapanu 6ynanu. Mananum HaTwkacuaa kyn aapoan npoceccopnapaa
napannesuiawl opkanu camapanopiHk | - xucobnaw MaiHHacH yuyH 2.76 mapra sa
2 - xucobnaw MamwmMHacH y4yH 3ca 6 mapraraya YCraHMHM KYpUL MYMKHH.
LLlyHunraek, MawWHaHW uXTHEPHI KOMINEKCNApH y4yH XaM BMPTYan MaluHa
XOCHN KMAHG Xucobnawnap onub Gopunrannaa xucobnai XaKMHUAAH kenub YHKKG
€amMapanopIMKHK OLIMPHLI MyMKHHJTHIH aHHKNAHIaH.
18



2 xaasan.
TabAUMHH GOWKAPHIY TH3UMH MABJAYMOTAAPHHIE HHTEIEKTYA] TaXJaAnn
__ KHJIMILAA METOIAPHHHT HUIOHYWIH/IHIH,

Metoanap - AHHKJIHK ~ YxuTHIIra Kerrai BaKkt
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

[Oxkopuaary KenTHpuiraH HaTwxanap acocuga (2-pacM) ynapHMHT
HaTHWXaNapy MIWIOHUAWAHTH GYHKua auarpamMmacy xampaa ynapHH YKUTHLI BaKTH
6yiiuua capdnanran sakr auarpammacu kentupunran. Generalized Linear Model,
Naive Bayes, Gradient Boosted Trees ea Random Fores ycynu 6up Gupura akuu
Xamfa HMLOHYIMAMIYM IOKOPDH HaTHXKA KypcaTMOKOAa, aMMO VKHTHIYBUYM
MabIyMOTAapHH YkuTHwra cappnanran Bakrh Generalized Linear Model ra
Hucbaran 1.8 mapra kyn Ba Naive Bayes ra nucbaran 10.75 Mapra Kynpok Baxr
capdamokna. bowka TomonnaH, Gradient Boosted Trees Hucabarau 3 mapra kam
BakT capdnamoksa. Deep Learning, Trees, Decision Tree va Support Vector
Machine ycynupan doiiganaHunranna HaTHXa HIWOHYIWAWIH JOKOpHAArunapra
nucbaraH kaMpok 6yaud unkau.

V4MTATAIUTS (APOAIKIAK BaKI

AHUKAUK

Fewdiel (e ersn Rngom Roae Siede!
trew  teavyg  Tiee fowst  Bzm  Brodrs
oo trees

6-pacM. MeToanapHuHr annKaHru 6§iinya auarpammacu Ba VKHTHIIra
capdJiaran BakTiap aMarpamMmacu

OHr EMOH HaTHka AHHKTWIMK Ba YKHTHNAAWraH MakIyMOT/Iapra capgnanra
8aKT 6yiu4a xam Support Vector Machine ycynu 6ynu6 konmokaa. Arap TabiuM
TH3UMH YIYH TaBCHA TUUMNAPUHH HILNAG YHKMOKuHM Gyncak Generalized Linear
Model, Naive Bayes, Gradient Boosted Trees Ba Random Fores ycynnapunau
doiinanaHHuMMH3 Makcanara MyBOQUK 3kaH. ByNapHHHr WuMna HT HILOHYAM Ba
kam BaKT capd kunanurann Naive Bayes ycynuaup.
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XVJocaA

1. Karra xammau MabyMOTNAp MYyXHTHAA TABJAWMHH 6GOWKAPHI TH3MMM
MabJIyMOTAAPHHH TAXIMI KWIHIU MOAENN UWNat SuKunau. TabnuMum 6owkapuw
TU3HMNApUAA  MabIYMOTNAPHM  MHTENAEKTYAN TaxXiun  KWiHuw TabAUMHH
Gowkapuw camapacunn OWHpIH, JKyMAlanaH TaxnWUlap waTHxacuaa Goukapys
Xoaumnapu yuyH 6unnmnap Ba doinanaHysuunap (tranabanap) yuyn TaBscHanap
HULab yukunau.

2. Kpemut Tusumuza napc kaBanumu WAKIUIAHTUPUL  MacaNacUHUHT
MareMaTHk Monenu uwnab uukunan. Moayanu aapc xansanunu WAKANAHTHPHLL
ME3OHNMapH MaTemaTHK (QOPMANAWITHPUATAH BA YHH KBagpaTvk nactypnaw
Macanacura onub kenunu6 edmnrau. Tanaba ¥3 Japc  KaNBAIMHU  ¥3H
WAKNAHTHPAAH, AbHH Xap OGup Tanaba arap TaunoB aHu MaBxyn 6ynca yuu
TaHnaw opkanu, koaraH ¢)aunapy aBTOMaTUK Tap3sa WAKIUTAaHTHPHAAAK. ABbHY
KaHCUAND AYHaNMW &ku TYpyX yuyH IMac, TanabaHuur ¥3u yuyn napc xansanu
IaK/IAHTHPHAAAH.

3. Tabaumuu Bowkapuw THUMUAA Gyitpyknaphu IAKIIAHTUPUL  AacTypHii
monynuuuur IDEFOQ mopeny uiunab unkunau. Tavaumuu Gowkapuus TH3uMnapuna
Oyiipyknapuu wakmnanTupuiw DacTypuii MOAY/M OpKANH TabAWM KapagHuAaru
KYNUWIMK XY’OKATAAPHU WaKINaHTHPHLL aBTOMaTNALWTHPHLI HATHKACHAA IOKOPH
aHUKIMK  Ba camapara spuwmnad. Opnatna Kypchaad Kypera  §Tiw/konuw
Gyiipyxnapuun waknnautupuwaa MabLlyMOT/ApHH TAKKOCHAW YYYH aH4ya BaKT
capdnanap >amu, Gywnaw Tawkapu cTunesaus Gyiipyxnapw, kaiianomanapum
WAKIIAHTHPUIL BA IOPHTHII XaMm aH4a BaKT TanaG Kunaauran xapaéu 6ynu6
XHcobnanany. By xapa&nnauu HINa6 YuKWIraH THINMAA amanra OLWHpHL 3ca GHp
HeqTa Jlakuka Tanab kunaau xanoc. Tanabanapra Taannyknu 6apua Oyiipyknap sa
Kypcatmanaphu (ykuwra kabyn KMAMW, CTUNEHIUS Gepuw, Tanabanap cadmnan
HMKapHLL, JKUIWKHYE THKNAW, YKUWWHY GouiKa xKoiira ¥Tkasuw, akagemuk TavTin)
¥3 uuura onanuran Moayanap apatuaau.

4. Karra MmabnymoTnap Maccueura napassien nuutoe 6epuw anroputmy Miwnab
HYHKWIAH. ANIFODUTM acocHia KaTTa XakMiH MabJIyMOT/Iap MAacCMBHIa WILNOB
Gepuiuna xucobnaw Bakruuu 6 6apoGapraua KHCKapTHPHIU MYMKNHIIMTH TaxpH6a
HaTIKaNaphia aHWKNaHOM, AbHW OKMMNAPra aKPaTHI Ba PECYPCNApPHM TeHT
TaKCHMNawl opkanu xucobnawmapHu(aiivan 6up Gupura Gornug 6ynmaran)
fiapajinen pasHilaa amManra oWKUPHIL XxMcobnawaa BakT 6F#iuua camapa 6epan.

5. Jlactypuii MaxMyana 3neKTpoH ixypHan Ba 3nexTpoH Gaxonap Aadrapuacuum
IOpUTHUI MOAy/Napu spatwnau. Bapua Gaxomanamuran uwnap TusMM opkanu
aManra OWMPUNANIMIAH KWIHHAK. YKUTYBYH TOMOHMAAH Kyinnran asudanaphu
Tanabanap TM3MMra xoinab wy acocuna y3 6axonapHu onaaunap. By 6axonau xam
cwuiabycna kenTupavrad Gaxomawl Me30HM acocHma ApaTwiraH 6axonaw
ME3OHNAapH aCoCHaa aHWKNaHaaM. SlbHK npodeccop-YxuTyBuH Xap 6up Basudanu
HKOoinau AaBOMHAA YHHHT XYCYCHATHAAH Kenub uukub Gaxonawm ME30HNAPHHK XaM
Genrnnab yraam sa Basudanapum ury Me30Hnap acocuaa 6axonab Gopanu.
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HAYYHDbII# COBET DSc.13/30.12.2019.T.07.01 IO NMPUCYIKAEHUIO
YYEHBbIX CTENEHEHA NPU TAWWKEHTCKOM YHUBEPCHTETE
UHO®OPMAULIMOHHLIX TEXHOJNOT UM

TAWKEHTCKUI YHUBEPCHUTET UHOOPMALIMOHHBIX
TEXHOJIOTHi

HCKAHJAAPOB CAHKAP KYBOHAUKOBHY

AJATOPUTMBI U MPOrPAMMHDI KOMILIEKC AHAJIN3A
AAHHBIX CUCTEMbI YITPABJIEHNA OBPA3ZOBAHHUEM

05.01.04 - MaremMaTiHuccKoe W IpOrpaMMHOC 06ECIEYEHHE BBIMHCAKMTENBLHBIX MALIHH,
KOMNACKCOB H KOMMBbIOTEPHBIX CeTei

ABTOPE®EPAT AUCCEPTAUHH JOKTOPA ®HJIOCODHH (PhD)
MO TEXHUYECKHM HAYKAM

Tamkenr — 2021
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Tema auccepramsm  oxropa  ¢unocopun (PhD) saperucrpuponana B Buicweit
arrecranuouaoii  wowicenn  upu  Kabunere  Muouucrpos  Pecnybauxku  YiGexucran
32 B2021.2.PhD/T2281.

Huccepraums swnonnena 8 TAUKENTCKOM YHHBEPCHTETE HHGOPMBUHONMBIX TEXHOMOTHHA,

AsnTtopetdiepar aucceprati 112 Tpex s3uikax (ysGexcknid. pycckwii, aurnufickufi (pesiome))
pasMelten Ha Be6 crpanuue (www.luit.uz) 1 sta Undopmauronio-obpaiosarensiiom noprane «Ziyonet»
(www ziyonet.uz).

Hayunwii PYKOBUAHTEIB: Mywmusuon Baxoanp Bosrraesny
JIOKTOP TEXHHYECKHX HAYK, podeccop

Oduanansuste onuonente:: Myxammaanesa lnaunosa Tyaxyuosna
JOKTOp TEXHHUCCKHX HaYK, mpadeccop

Xy#anpos Haéce Illepaauenus
aoxTop dnocodmu (PhD)
M0 TCXHHYECKHX HAYK

Beaymas oprannzauus: H DINTTRTY penTer Yibexucrana

3awHTa AMCCCPTALIMU COCTONTCR «_5 » go.!ﬁ 2021 r. B/4% uacop Ha 32CERAHHH HAYUIIOTO
cosera DSc.13/30.12.2019.T.07.01 npi TawkenTekos YUHBCPCHICTC HHGOOPMALHOHHBIX TEXHONOrHIE.
(Aspec: 100202, r. Tamxemn, y.1. Amupa Tewypa, 108. Tea.: (99871) 238-64-43; daxc: (99871) 238-65-
52; e-mail: tuit@tuit.uz).

C ancceprauuett Moxno 03makoMuTLCa B Mithopmanuonno-pecypeiiom uentpe TawkeHTCkoro

YHHBEPCHTETa HHGBOPMALHOHILIX TCXKOAGIHIT (perucTpaLKonnblii 1tosmep Ne2 2 7). (Anpec: 100202,
v. TawkerT, yn. AmMupa Temypa, 108. Ten.: (99871) 238-65-44).

AsTopedepar anccepraim patocnan «Z2» okRZR021 roaa.
(oporokan paccwnku Ne37 or «f& » 2021 v).

P.X.Xamanamos

®©.M.Hypaaues
cexpeTapb HAYHHOro CoBETa no
HPHCYKICHHIO YUBRBIX CTEneHeH,
JMOKTOP TEXHHYCCKHX HAYK, AOUCHT

M.A Paxmartynaes
Mpeacenarent Hay4Oro cEMUIApa PH HAYHHOM
COBCTC 1O NPHCYHACHHIO Y4EHBIX cTencHeil,

MIOKTOP TCXHHUMCCKAX HayK, npodieccop



BBEJEHHME (annoTauns auccepraunn aokropa dpunccopun (PhD))

AKTYallbHOCTH H BOCTPeGOBAHHOCTL TeMbl AMCcepTauuH. B Hactosuee
BPCMA eKEAHEBHO co3faerca 2,5 ksuHTLona (10'%) Gait undopmaumn u
AaHHbA nokasaTesib 03Ha4aeT, yTo 8 2020 romy Ka)KZbIM YENOBEKOM OLLI0 CO34aHO0
1,7 MB nanubix'. Ocoboe BHMManHe yaensercs pa3paboTke cucTeM ymnpassieHus
06pa3sosaTentHLM MPOLIECCOM B UENAX FeHEpauMM 3HAHWH ans ynpasjeHus
06pa3zoBaTenbHbIM NPOLECCOM NYTEM MHTEIEKTYANbHOro aHanu3a 6as JAaHHBIX,
BLIDaOOTKH pekoMeHAauMii s nonb3oBaTedeil. B 3apy6exHbIX CTpaHax, rae
Pa3BUTO naHHOe Hanpasjenue, B yacTHoctd, B CLIA, dpanuuu, Tepmanmum,
Hranun, Poccuiickoii ®enepaumn, Kurtae, Sinouwu, Wpane, HOxHoit Kopee u
ApYrHx  rocynapcts, OFPOMHOE BHHMAHHE YHENAETCs  MCMOJb30BAHHIO
COBPEMEHHBIX TEXHONOrWii NpH ynpasneHUH OOPa3OBaTENbHLIM MPOLIECCOM, a
TAKKE PELEHHIO TEOPETHUECKHX W MPAKTHUECKHX 3aa4 MO CO3JaHHI0 AFOPHTMOB
oneparusHoi 06paboTkH GONbLWINX MAacCCHBOB NAHHBIX.

B Mupe BHeapeHue 3neKTPOHHOTO 06yueHHs B cUCTeMy 06Pa3OBaHHs, NpexIe
BCEro, CBA3aHO C HHTEJUIEKTYaNbHbIM MOTEHUHANOM obliecTBa, B 4aCTHOCTH,
HanpAMyIo 3aBUCHUT OT UH(OPMaTH3aLMK 06pa3oBaTeNbHOro Npouecca, paspaboTku
HHPOPMauMoHHO-06pazoBaTeNbHLIX pecypcoB. B pasBUTBIX M pa3sBHBAIOLIMXCA
CTpaHax mMupa yaenserca ocoboe BHUMaHHe WH(OpmaTH3auuu obpazosauus, B
4aCTHOCTH, BHEAPEHUIO JNEKTPOHHOro oOpasoBaHua. [MoMcKk nyTed pasBHTHs
JNEKTPOHHOTO 0Bpa3oBaHMA, NOBLILIEHHA €ro 3G PEeKTHBHOCTH, BHEAPEHHE HOBBIX
MH(OPMAUMOHHBIX TeXHONOTHIT B 06pa3oBaHHE HAXONATCA BO TIABE Yriia peopM B
cepe obpaszosanna. INpu IToM HEOGXOAHUMEIM ABNAETCA BbIPaGOTKa 3HAHUH 06
onpeaeyieHHOM 061BEKTE WM COCTORHUH, KOTOPBIE NPEACTABNAIOTCA BAKHLIMK AN
MCTOPHUECKOro, Tekywero win Gyaywero nepHonos, nytem cGopa, aHanusa u
3 eKTHBHOIO HCMONL3OBAHNA MHOXKECTBA NAHHLIX.

B naweii Pecnybaunke ocyuiecTsnatoTcs wupokomacutadubie peopMsl no
NOCTPOEHHIO HH(OPMAUMOHHOTO OOLLECTBA, OXBATHIBAIOWErO PazIMYHLIE OTPACH
HApOAHOrO X03aHCTBa, NPOM3BOACTBA W CHUCTeMy oOpazoBaHus. OnpeneseHsl
NPUOPHTETHLIE  HANPABAECHHS  WH(OPMATH3AUMH, AWHAMWYMHONO  Pa3BHUTHA
MH(OPMALHOHHO-KOMMYHHKALMOHHLIX TEXHONOrHH, a Taloke UX 3pdeKTHBHOrO
npuMeHenus Bo Bcex cdepax ku3Hu obwectsa. B Crparerun neiictsnit no
naneeiilemy passuThio PecnyGnuky ¥Y36ekucran 8 2017-2021 rogax onpegeneHst
TaKHE 3a0a4M KaK «...NOBbILIEHHE AOCTYMHOCTH KAYECTBEHHBLIX 0OPa30BaTENbHbIX
ycayr, NOATOTOBKH BbICOKOKBATH(DHUUPOBAHHBIX KAApOB B COOTBETCTBHH C
COBPEMEHHbIMH NOTPEOGHOCTAMK  pbIHKA TPYAa, ... BHEAPEHHE NEPEROBHIX
HHGOPMALHOHHO-KOMMYHHKALMOHHBIX TEXHOJIOTHHA...». BhINONHEHHE HAHHBIX
3agay, B 4aCTHOCTH, GOPMHPOBAHHE 3HAHMIT MOCPENCTBOM HHTELTEKTYANBHOrO
aHa/IH3a JaHHLIX CHCTEMBI ynpasnieHus obpazoBaHHeM u pa3paboTka anropuTMoB
oneparHeHoii 06paboTkiu JaHHLIX, ABAACTCA OMHHM H3 3HAYHMBIX BOTIPOCOB.

B coorsercteun ¢ VYxasom [lpesupenra Pecnybauxkn VYibekucran ot
19 despans 2018 r. NeYTI-5349 «O mepax no nansHeitiueMy COBEpIIEHCTBOBAHHIO
cheprl MHGOPMAUMOHHBIX TEXHONOTHI M KOMMYyHuKauuii», [locraHoBneHHEM
MNpe3sungenra Pecnybnukn Y3bekucran or 19 despans 2018 r. Nel11-3549 «O6
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OpraHH3auMH AeATeNbHOCTH MHHHMCTEPCTBA MO PasBHTHIO HMH(OPMALHMOHHBIX
TEXHONOTHA W  komMMmyHukauuii Pecnybnukn  VYibekucran», a Take
Mocranoenenuem Kabuuera Muuuctpos ot 24 wuions 2018 r. Ne569 B uemnsx
KOPEHHOr0 COBEPWEHCTBOBAHMA CHCTEMbl [OArOTOBKH KapoOB, TNOBbILLIEHHS
spdexTuBHOCTH B TaWKEHTCKOM yHMBepcHTETE MH(OPMAUMOHHBIX TEXHONOCHIA
uMenn Myxammana an-Xopasmuii u ero gpunuanos, obecneuenms BXOXAEHHA €ro B
HHCNO BEAYWUX YHUBEPCHUTETOB MHpa MYTEM BHEAPEHHS KPEAWTHON CHCTEMbl
obyuyeHus B cucTemy oOpasoanms, B TaWIKEHTCKOM YHHBEPCHTETE
MHPOPMALIMOHHBIX TEXHONOTHIT HMEHH Myxammana an-Xopasmuii u ero punnanax
ObUTO  NPeayCMOTPEHO BHEAPEHME KPEAUTHONH CHCTeMbl ofbydeHus. JlaHHoe
LUCCEPTAUHOHHOE UCCAEN0BAHHE B OMPERENEHHOH CTENEHU CAYXKHUT BbIMONTHEHHIO
3ajad, npeaycMoTpeHHbix [ocranoenenuem Mpesunenta Pecy6nuku Y3bekucran
oT 5 mions 2018 rona Nel1I1-3775 «O HONONHUTENBLHBIX MEPaX MO MOBLILLEHHIO
KkauecTsa 06pa3oBaHHs B BLICLIMX 06Pa30BATENLHBIX YHPEXIEHHAX H 06ECNEUEHHIO
MX aKTHBHOrO Yy4aCTUS B OCYWIECTBASEMbIX B CTpaHe WHPOKOMacWITabHbIX
pedopmax» M APYrHMH HOPMATHBHO-NPABOBBLIMH JOKYMEHTAMH, KACAIOWMMHCA
AaHHO# cdepbl,

CoorBeTcTBHE HCCNeA0BAHUA OCHOBHBIM NPUOPHTETHLIM
HaNpaBAeHUSIM pa3BHTHA HAYKH H TexHOJoruil pecnybauxu. [laHHoe
HCCneaoBaHHE BbINOJHEHO B PaMKaX NPUOPUTETHOrO HaMpaBieHHs Pa3BUTHA HayKH
H TexXHOMOrui pecnybnuku IV. «Mudopmaruzauus v passuTHe MHPOPMaUHOHHO-
KOMMYHHKaLMOHHBIX TEXHONOTHI».

Crenens usyuenHocTH npobaemsl. B cdepe paspaborku u cosnanua
Mozeneit MHTErPUPOBAHHBIX CHCTEM yrnipaBfieHus 06pa3oBaTefbHbIM NPOLECCOB B
By3e NOCPEACTBOM COBPEMEHHBIX TEHACHUWIA MNPOEKTHPOBAHUA CHCTEMbI
ynpasnewus  ofpasosaHHeM  wuccnenosBaHus — Beniv  M.A.CMonbHHKOBa,
B.B.JleonTbesa, J1.C.Ky3neuoBa, kotopsie BHecnu sinadg B passutHe SMART-
obpasosanus u BHenpenns SMART-TexHonoruii n 8 o6pasosaTensHblii npouecc.
H.B.nenposckas, E.A.SInkosckas, U.B.LLlesuosa NPOBOAHSIH HCCNEAOBAHHA Hal
TaKHMH 3neMeHTamu koHuenuuH SMART-o6paszosaHus kak cmapt-o6pasoBaHue,
CMapT-yHHBEpCHTET, cMmapT-y4eGHuk. Takue ydenbie kak ["Jekkep, C.Pomepo,
1 .3cnexo, JI.IXoucou Ba JI.MaptuH 3aHumanuch paspaboTkoil TexHoNMOrHi H
KOHUENUWUH CMapT-yHUBEPCHTETA.

B Hawel Pecnybnuke HayuHble M3biCKaHHA MO pa3paboTke W BHeAPEHHIO
Mozene#i ¥ anropuTMOB, MOMCKa M oGecneueHns 6e30MacHOCTH AAHHBIX CHCTEM
ynpaeaeHus oOpa3oBaHMeM H3y4aNucb, B OCHOBHOM, ROA PYKOBOACTBOM
T.bexmypanosa, M.Apunosa, P.Anoesa, [I.Myxamansuesoii, C.[aiiHazaposa,
b.Mymutosa, A.Humanosa, A.Caunoea.

B HacTOAulee BpeMA HA HENOCTATOMHOM YPOBHE H3Y4€Hbl BONPOCHI
apXHUTEKTYPbl WRPOPMALMOHHONH CHCTEMbI YNpAaBiEHHS y4eOHBIM MpoueccoM B
BhiclieM 00pa3oBaTeNbHOM YYPEKAEHHH, pa3paboTKH pekOMeHAauuii ¥ 3HaHWii
NOCPEACTBOM HHTEJUIEKTYaJIbHOTO aHaI3a 6a3 JaHHBIX.

Cen3b TeMbl AMCCEPTALIHH € ILIAHAMHK HAYYHO-HCCIEA0BATENbCKHX paboT
Buiciiero o0pa3oBaTeJbHOr0 YyupeskaeHus, raAe BbINOAHEHA AHCCEPTALMS.
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JucceprauronHoe uccaenoBaHue BLINOAHEHO B COOTBETCTBHH C TU1AHOM Hay4HO-
uccnenosatenbekux pabor  TalllkeHTCKOro yHuBepcuTeTa HH(OPMAUMOHHBIX
TEXHOMOruit UMeHu Myxammana an-XopasMmuii B paMKax MPOEKTOB MO TeMaM
Ne - 22/18 «YnpaBneHue yueGHbIM NpoLEcCOM B KpeAHTHOH cucTeme obyueHns —
pa3pa6oTka u BHeApeHHe NporpaMMHoro obecneuenus TUIT-LMS» (2018-2020) u
Ne23/19 @ - «PaspaboTka AONONHUTENLHOrO POrPaMMHOTO KOMILIEKCA K CHCTEME
ynpaenenus y4eGHbLIM NPOLECCOM B KPEAUTHOM cucTeMe 00yueHus TUIT-LMS»
(2019-2020). .

Llenb1o HCCNeIoBaAHHA ABNAETCA MPOEKTHPOBaHHE MOZeNceH aHanu3a JaHHbIX
ynpasneuus obpasosaHueM, pa3paboTka anropUTMOB ¥ NPOrPaMMHOTO KOMILIEKCa
Ha oCHoBe TexHonoruu MVC.

3anaun HcenenoBaHu:

pa3paboTtka anropuT™ma K pyHKuHOHANLHOI IDEF-MoaenH, OpHEHTHPOBAHHBIX
Ha GopMHpOBaHHKE NPHUKA30B B paMKaX CHCTEMBI yNpaeieHHs 05pasoBaHHEM;

pa3pa6oTka NPOrpaMMHOro MOZYNs W anroputMa QopmupoBaHua yuebHoro
pacnucaiHs ¥ OPraHH3aLMK IK3aMEHOB B CHCTEME ynpasJieHHs oOpa3oBaHHeM;

paspaboTka rubpHAHON MONENMH HHTENNEKTYaNLHOr0 AaHAIH3a AaHHBIX
MPUKa30B H COOLITHI;

pa3paboTka anropuTma napauieNbHON o6paboTku GonbWIMX MacCHBOB
JaHHBIX;

pa3paboTka M BHEAPEHHE B MNPAaKTUKY (YHKUMOHANBHOW CTPYKTYpbl W
NporpaMMHOro KOMIIEKCa CUCTEMbI YIIpaBieHus 06pa3oBaHueM.

ObbekToM HCCICAOBAHMA ABJIIAIOTCA MHOXECTBO MJAHHBIX, KOTOpble
noiyuyeHbl € UENLI0 NOMNEPKKH (POPMHpOBaHMR NpPHUKAa3O0B M  MPOLECCOB,
PEryAUPYIOWINX YNpaBicHue 06pa3oBaTeNbHBIM MPOLIECCOM.

MMpeamer HCCAENOBAHMA — MaTeMaTHYECKWE MOJIENH, AIFOPHTMHUECKHE
METOAbl M TexHonorua MVC, npeaHazHaueHHble ANA NOSAEPKKH YNPaBIEHUS
obpasoBarenbHbIM MPOLECCOM.

Meroant uccnenosanus. B xome HccnenoBaHus NPUMEHAIHCh METONbI
PENAUMOHHBIX MOZRENEH, aNropuTMOB, 6a3 NaHHLIX, A3bIKM NPOrPaMMHPOBAHHA,
MVC-texHonorud nNporpaMMHpOBaHHA, NPOEKTHPOBAHHR HH(POPMALMOHHBIX
cucTeM, MoaenuposaHus 6GusHec-mpoueccoB, pa3paborkd  “HGOPMALHOHHBIX
CHCTEM.

Hayunas HOBH3HA HCCNER0BAHHS 3aKTIOYAETCS B CIEAYIOLLIEM:

paspaboTabl anroput™ U pyHkuHoHanbHas IDEF-Monens, OpueHTHpOBaHHas
Ha ¢opMHpoBaHHE NPKHKA30B CHCTEM yNpaBieHMs oOpa3oBaHHEM Ha OCHOBE
06paboTku Gonbiwnx 06beMoB HHPOPMALIH;

pa3paboTalbl aNrOpuUTM K MPOTPAMMHBIA MOLYNb OPraHH3aLMH JK3aMEHOB H
dopMupoBanHs pacnHcaHMA 3aHATHR B CHCTeMe ynpasneHus o6pasoBaHHEM
NOCPEACTEOM 3a]a4H KBAJPATHYECKONO NPOrpaMMHpPOBaHHS;

paspabotana rubpuaHas MOAENb MHTEUIEKTYanbHOrO aHanH3a HaHHbIX
npukasos U cobbiTuii Ha ocHose MapReduce freamwork;

pa3paboTaH anroput™ napauienbHoi 06paboTku 60bUINX MACCHBOB JAHHBIX
Ha ocHoBe TexHonoruu Hyper-Threading.

MpakTHyeckHe pe3yabTaTbl HCCICAOBAHHA 3aKIIOYAIOTCA B CEAYIOILEM:
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paspaboTanbl NporpaMMHbIii MOAYAL (OPMUPOBAHHA MPHKA30B B CHUCTEMAX
ynpasneHus o6pasoBaHHEM W anropuTM (POPMHPOBAHMS NOKYMEHTOB B pamKax
o6pa3oBaTensHOro npouecca;

paspaboran nporpaMMmHbIii  MOAynb NapannenbHoi 06paGoTkM  GonbLIMX
06bemMoB naHHbIX Ha OCHOBE TexHonoruu hyper-Threading;

NPEANOKEH METOA MPOEKTHPOBAHHUA W ynpasiaeHWUsa 6a30i AaHHBIX AnA
HHTEINIEKTYaNbHOrO aHaNIM3a AAHHBIX;

pa3paGoTana QyHKUMOHANBHAA CTPYKTYpa M NPOrpaMMHBIH  KOMIUIEKC
CHCTeMb! ynpaBsieHUs 00pa30oBaHHEM. '

JAocToBepHocTn pesynbTaToB HechaenoBanus. Jl0CTOBEPHOCTb PE3yIbTATOB
uccnenoBaHus  0GOCHOBaHa  JTamaMM  CO34aHWA  CHCTEMBI  YMPABAEHWA
obpasoBaHHEM Ha OCHOBE COBPEMEHHOH METONONOrMM, B  YaCTHOCTH,
HCIONb30BAHHEM METONOB aHANH3A, MPOEKTUPOBaHMUA, Pa3paGOTKH, UCNBITAHMA,
BHEADEHHA, MNOALEPKKH W MONEPHH3AUMH, a TaKKE MNOMYUYEHHBLIMH B Xoje
TCOPETHYECKMX M MPAKTHYECKHUX HCCNENOBaHW pe3ynbTaTamy, pe3ynLTaTaMu
HHTEJUIEKTYaNbHOrO aHaNu3a JAaHHBIX CHCTEMBI YNpaBieHus 0OpaszoBaHMeM M X
KOOpAWHALME#H, NONOKHTENBLHOCTLIO PE3Y/NLTATOB CPAaBHEHHS CTATHCTHYECKHX
DNaHHBIX.

Hayunan u npakTuueckas 3HaUHMOCTh Pe3y/IbTATOB HCCIEI0BAHMS.

Hayunas 3nauumoctb pesynsTaToB HMccnienoBanus OGOCHOBaHa MeTOZaMM
aHATH3a NaHHbIX B CHCTEMaX YrpasneHus 06pasoBaHHem H pa3paboTkoii anropurma
napannenbHol 06paboTku GOMBIWIMX OGBEMOB NAHHBIX HA OCHOBE TEXHOMOFHH
hyper-Threading.

lMpakTuueckan 3HAYUUMOCTbL  pPe3syneTaTOB  HCCNENOBaHMS  0GOCHOBaHa
paspabotxoit anroputma u IDEF0-Mozenu (opMupoBanna NpuKasoB B cHCTeMax
Ynpasfenus o6pa3oBaHus, a Taloke PELIEHHeM 3aaul N0 COCTABNEHHIO YueBHOro
PacnucaHus, ABASIOWICFOCH OCHOBHBLIM 3BEHOM 00pa30BaTenLHOro Mpouecca,
MOCPENCTBOM KBAaAPaTHYECKOTO MPOrPaMMHPOBaHHS.

Buenpeune pesyabTaToB HccnemoBaums. Ha ocHose paspaboTaHHbIX
METONIOB aHanu3a NAaHHLIX CHCTEMB! ynpaBieHus oGpazoBaHuem, anropuTmoB
napansnenbHoit 06paboTku Gonblkx 06bEMOB AaHHLIX, NPOrPaMMHOTO Moayns u
METONOB  (hOPMMPOBAHMA MPHKA30B YMNpaBNEHWA CHCTEMOJi obpa3sosanus,
NpPOrpaMMHOro Moayns W MaTeMaTHueckoi moaend GopMHPOBAHMA pacnucaHus
3aHATHI:

[MporpammHoe cpeactso, paspaGoTantoe s ynpaeieHus 06pa3oBaTenbHbIM
npolieccoM  Ha  ocHoBe anroput™Ma M dyHkuMoHanbHoi  IDEF-monenw,
HanpaeneHHo# Ha (pOpMMPOBaHHE NMPHKA30B CHCTEM YNpaBiieHHs o6pa3oBaHus Ha
ocHoBe 06paboTku 60NbUWIHX OGBEMOR AAHHBIX, BHEAPEHO B YNpaBAEHHE KPEAHTHOH
CHCTeMOH oOyueHus B TaUIKEHTCKOM YHMBEPCHTETE HMH(DOPMALHOHHLIX
TexHomorui uMenn Myxammana an-Xopasmuit (cnpaBka Munuctepcrea no
Pa3BUTHIO HH(OPMAUMOHHBIX TEXHONOTHI H KOMMYHUKauMii 0T 30 uions 2021 roga
Ne33-8/4738). B pesynstare npu ¢opmupoBatuM OGLUMX BLIBOAOR ANA COLHANBHO-
IKOHOMHHYECKOro pasBUTHA CHUCTEM O6pa30BaHHA, ONPEACNeHHH CYLIECTBYIOLUIMX
npoGiem, (OPMHPOBAHHM  COOTBETCTBYIOLIMX  YMPABAEHYECKHX peLleHuiA,
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Hanpumep, npu NPUCYHKACHUN CTUREeHANH CTyAeHTam Tpebyercs
npoaHanu3upoBaTb OLECHKW CTYAECHTOB MNO nNpeaMeTaM B COOTBETCTBHH C
3aKOHOAATeNLCTBOM. Ecain paHbule Ha OCYIIECTRIEHHE 3TOrO NPOLECCa TPATHIIOCH
3 OHA B Py4HOM pPEKHME, TO CHCTEMA PEATH3YET 3a 5 MHHYT;

nporpaMMHBbIit KOMMNEKC, pa3paboTaHHbIl Ha OCHOBE NPOrPaMMHOTO MOAYJSA
M anropuTMa OpraHu3alHH 3K3aMeHOB U OPMHPOBaHHA yueGHOrO pacmHUCAHHS B
CHCcTeme  ynpaBieHHs  oOpasoBaHMeM  MOCPEACTBOM  pellleHHs  3a0auM
KBAApaTH4YECKOro NpOrpaMMHpPOBaHHs, BHEAPEH B AEATENLHOCTL NO OPraHM3aLMu
¥ ynpaenieHHe yueOHbLIMU KypcaMH B Y UTENHHCKOM (unuane HerocyaapCTBEHHOTO
obpa3osarensHoro yupexaenus «Registon Study» (cnpaska MumunctepcTsa no
pa3BuTHIO HHGOPMALMOHHBIX TEXHOMOrHMH U KOMMyHuKauuii Ne33-8/4738 or
30 wiona 2021 r.). B pesynbrare Ha 50% COKpALIEHO BPEMA HAa aBTOMATHYECKYIO
OpraHu3auMio ydyera ciywareneil, pa3H4HbIX akuuii yuyeGHoro kypca wuepes
cucremy;

nporpaMMHbIii MOIYb, pa3paboTaHHbIii Ha OCHOBE rHGPUOHOrO aNrOpHTMa
napauenbHo# 06paboTkH 60MbLIMX MACCHBOB NaHHLIX Ha Ga3e Texwonorus hyper-
Threading, BHeaper B NpOUECC YMPABEHUA KPEAUTHO-MOAYALHONH CHCTEMDI
oOyuenus B MexayHapoaHOH HCNAMCKOH akageMuu Y36ekHcTaH (cnpaBka
MuHUCTEpPCTBa NO Pa3BUTHIO MHPOPMALIMOHHBIX TEXHOMOTMI W KOMMYHHKaUWii
Ne33-8/4738 ot 30 miona 2021 ropa). B pesynsrate npu oBpaborke Gonburmx
MaccMBOB Ha OCHOBe paspaboTaHHoro rubpuasoro anroputma B 6 pa3s
yBennuusaerca 3¢ ¢eKTHBHOCTb N0 BPEMEHH;

NpOrpaMMHbili KOMIUIEKC HA OCHOBE MMOGPHUAHONH MOAENH MHTENEKTYaNbHOTO
aHanu3a NPUKa30B AaHHBIX KU cobbIThiA HA ocHoBe MapReduce freamwork BHenpen
B NEATENLHOCTL MO OpraHW3auuu W YMpaeneHus yueGHbix kypcos B OO0
«Developer Group» (cnpaBka MHWHHCTEPCTBA N0 Pa3BUTHIO MHGOPMALMOHHEIX
TEXHONOTHIt W koMMyHHKaumii oT 30 uiona 2021 rona Ne33-8/4738). B pesynurare
MOHWTOPUHI NOKa3aTeNel yCnesaeMOCTH H HHTepeca cnywareneii KypcoB.

Anpo6auua pe3ynbTaTOB HMCCAER0BaHMA. Pesynwtarhl  Hactosuiero
IWCCEpTaUMOHHON  paGoThl  OGCYXKAEGHBI HA S MexAyHaponHbiX M 7
Pecny6auKaHCKHX Hay4HO-NPAaKTHYECKHX KOH(EpeHLusaxX.

OnyGIMKOBaHHOCTL Pe3y/ILTATOB HCCNEa0BaHHA. [To Teme HCceaOBaHMS
ony6nukoBaHo Bcero 19 HayuHbix paboT, B yacTHocTH, 6 cTaTeii B HayuHBIX
M3NaHUAX, PEKOMEHJOBaHHbIX Bhicliell  arTecrauvonHoii  kommccHeli K
Ny6AMKaLUM OCHOBHBIX HAYYHbIX PE3Y/NbLTaTOB AMCCEpTaLMii, B TOM YHCHE B 2
3apyGexHbIX KypHanax u 4 PecryOnMMKAHCKMX XKypHanax, a Taioke MONyHeHbI
aBTOPCKHE CBHIETENILCTBA ArEHTCTBA MO HHTE/LIEKTYanbHO# COGCTBEHHOCTH
Pecny6avku Y36ekucraH Ha 2 nporpaMMHbIX pa3paborku ans DBM.

CTpykTypa M 006bem anccepTauHH. JINCCEPTaUMA COCTOMT M3 BBEnEHMS,
YEThIPEX F1aB, 3aKIOYEHHS, CTHCKA HCMIOJIL30BAHHOM JITEPATYPhI U NPHITOKEHHHA.
O6bem aucceprauuy cocrasnser 116 cTpaHuu.
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OCHOBHOE COAEPXXAHHUE JMCCEPTALIUU

Bo BBegeHun o6ocHoBaHbLl akTyanbHOCTL M BOCTPe6OBAHHOCTL TEMbI
Aucceprauun, onpenenemsl uenb M 3amaud, o6BLEKT M NpeAMET MCCMENOBAHMA,
MPHBOANTCA COOTBETCTBHE UCCNENOBAHNS NPHOPHTETHBIM HANPABEHHAM Pa3BUTHA
Hayku u TexHonorufi Pecnybnuku Y3abekucrtan, w3noseHs! Hay4yHas HOBH3Ha,
MPaKTHYECKHE  pe3yNbTaThl  WCCNENOBAHHA, 0GOCHOBAHA  JOCTOBEPHOCTH
MONYYEHHBIX pe3ynbTaTOB, PpacKpLIBAETCA TEOpPETHYECKas M npakTH4yeckas
3HAYMUMOCTb PE3yNLTATOB MCCACNOBAHHS, MPHBELEHDI BHEAPEHHE pe3yNbTaToB
Hccnenosanus, ceeneHus o6 ONMyGAHKOBAHHON pe3ynbTaToB M CTpYXTYype
avccepraumn.

B nepeoii rnase auccepraumu «MCTOMHMKHM GONbIIMX 06BLEMOB M
ANrOPHTMBLI W MeTOAbI WX AHANU3A» OCYWECTBAEH aHAIM3 CPEACTB cbopa
60NbWHX 06BLEMOB NAHHBIX, CBOWCTB AAHHBIX ynpasneHus o0Opa3oBaTenbHOro
Npouecca. Kpome Toro, npoaHanusMpoBaHbl TEXHOAOrUH pa3paGoTkH cHctem
ynpasneHns o6pazoBaHHeM, MeTOABI aHANM3a GONMBLIUUX OGbEMOB AAHHBIX B 3THX
CHCTeMmax 1 3ana4n Data mining, a Takoke KOMIIEKCHI, pa3paboTaHHble AN AAHHBIX
3anau.

Cucrembl ynpasnenus o6pazoaHneM, kak H Apyrue cucremsl, o6nanaioT psa
NpenMyecTso u HeaocTaTkoB. K npeMMylecTBaM cucTeMb! OTHOCATCS:

obecneuenne MoGHALHOCTM OByueHus, obecneueHue BHPTYaQJIbHOH CBA3M
MEXAY HACTABHUKOM H yHaIIUMCS;

BO3MOMCHOCTb Pa3MELUEHHA PA3NIUYHBIX 3allaHHii, NaGOPaTOPHLIX, KYPCOBbIX H
Apyrux BUOOB paboT B CUCTEMY B pexxuMe OHMalH 24/7;

obecneyeHne MCMONL30BAHMA  NOCTYMHBIX pecypcos ¢ npuMeHeHHeM
Pa3paboTaHHbIX CTPaTEruu U METONONOTHH;

noeuiwene 3ddexTuBHocTH nyTem HHTErpauMM H3MeHEeHH cocTaBa M
COKpalueHu1e pacxon0B NOCPEACTBOM NPOBEAEHHS 3K3AMEHA B pexHUME OHNaliH;

CUCTEMa  ynpasfieHHs o6pasosaHMeM M0O3BONsAET nonyuaTh 0GpazoBaHue
pasHoro ¢opmara, obecneunBaeT NPONOIBKHTENLHOE obyuenue, ynoberso,
a1anTHPYeMOCTb H IPyrie BO3MOXHOCTH;

K Henocratkam cuctem ynpaenenus o6pa3oBaHHEM OTHOCATCH:

HENOCTATOUHOCTL CUMYNIAUMH OGBEKTOB, KOTOpble HEOOGXOAHMO H3yuaTh
¢u3KueckH, K NpUMeEpY, HEZOCTATOYHO OTPaXAIOTCA COCTOSIHHE OMpPENENEHHOrO
OpraHa WM u3nueckue npoueccs! B chepe MERULIUHEIL;

HE OXBaY€Hbl pPA3MHYHBLIE MEAArOrHYECKHE TEXHOMOIHH, NOCKONbKY
GONbIWHHCTBO MENArOrHYECKMX TEXHONOFHH OCHOBAHBI Ha HenocpeancTBEHHOM
obyueHuu;

ycnesaemocTb 0byuaeMeix paznuyalorcs, HEKOTOpbIE CTYREHTH ObicTpee
YCBAHBAIOT, HEKOTOPLIE ME/IEHHEE, AHANIOFMYEH M NPOLIECC BbINONHEHHS 3aJaHHiA,
HTO BLI3LIBAET Y NPENONABATENS TPYAHOCTH NPH OLEHKE 3HAHMI CTYAEHTOB;

MpH  3anyCke CHCTeMbl ynpaBieHus ofpasoBaHHeM Ha nepBoM 3Tane
HeoOXOANMMO BBLIMONHUTEL NONOAHHTENbHBIE pa6otei. Menaror aomkeH npooaut
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3aHATHA CO CTyACHTAMW OAHOBPEMEHHO B peXKUME OHNIAIfH U B TPaAHUHOHHOM
thopmare oGyuenus.

Tpu npoeKkTHpoBaHHK MPOrpaMMHOro obecreyeHus U apXUTEKTYPbl CHCTEMBI
ynpasnexus obpazopatuem cneayet codnonats Tpe6oBaHUA K CUCTEMAM AaHHOIO
THNA, T.€. MacwTabupyeMOoCTH, a TaK:Ke NPHHUMNOB MOAYIbHOCTH, HHTETPAUMH H
uHdpopmaunonHoii 6ezonacHocTH, yHH(HKAUUH pe3epBHOI KONKM.

Bropas rnasa guccepraumy «@DYyHKUHOHAJIBHbIE CTPYKTYPbl CHCTEM
ynpasJjieHun o6pasoBanuHemM H MOJEIH HHTErpauHu u obpaborku GoabiIHx
00bLeMOB JAHHLIX» OXBaTbIBAET B OCHOBHOM BCE KOMMOHEHTHI CHCTEMbI
ynpasneuus yuebHoim npoueccom. Kak npasunmo, B BhICIIMX 0OpazoBaTefbHbIX
y4YpeXAEHUAX ynpasiieHHe OOpa3oBaTeNbHbIM  MPOLECCOM  OCYLLECTBASETCA
OTHEJIbHO KaKAbIM (akynbreToM. CHcTeMa ynpasieHHs o06pa3oBaHUEM NO3BOJISET
ynpaBasTL y4eGHbIM NMPOLECCOM LEHTPAIH30BAHHO H B pekuMe pacnpeneneHHs
nonHomouuii. Takum obpasoMm, B cCucCTeMe ynpaBneHus obpasoBaHHeM
aNMHHMCTPUPOBAHHE  HEOOXOAMMO  OpraHW3oBaTh C  pasfeNeHHeM  Ha
COOTBETCTBYIOWMHE 3Tanbl. K HUM OTHOCATCA: 3Tan BBEAEHMA, 3Tan NOATOTOBKH,
JTan $opMHPOBaHHS, 3Tan y4eGHOro NpoLecca, 3Tan 9K3aMEHOB U MOHMTOPHHIa,
3JTan AOKYMeHTaunu u 3akntoueHns. OCHOBHBIM KOMAIOHEHTOM yueGHOro npouecca
apasercs ydyebwoe pacnucanve. Hiuke npusoautcs dopmanusauus npobnems
CO3AaHHs PaCNHUCAHHUA 3aHATHIA.

Bce napbl  3aHATHI, KOTOpbiE MNpPOBOAATCA B TEUEHHE HeENeNH,
nocneaoBaTeNbHO HyMepYIOTC (MHIEKC p).

B npuBeaeHHoi Manoil rpynne €xeAHEBHbIE yHeOHble 3aHATUR HE JOKHbI
npesbiwarh M(p) nap saustuit. Heo6xoanMo yuuToiBats, uto M(p) MOXeT 3aBHCETD
OT nHA Hegenu. Kaxpas akaeMH4ecKas rpynna RefuTcs Ha 2 NMOATPYNAbl M
ormeyatorca kak KG (uuaekc g). KG npucsanBaioTca rpynnam, rpynnbl noTokam,
YTO TpeACTaBieHo MaTpuuamu B3aumocBa3n I u [1 coorBercrBenHo. Bce
ayJMTOPHH Talke Hymepyilorca (uuaexc a). Tpu 3toM mns kaxnoit ayauropum
YKa3bIBAlOTCA BMECTMMOCTb V(a) U ux Tunbi 8(a): komnbloTepHsiit knacc — C,
ayAUTOPHU A5 NPAKTUUECKHX H EKUHOHHBIX 3aHATHIH — D, NekuHoHHbBIE 31l ANS
npe3eHTaunii — A, cneunansHele naboparopum — S.

Bce npeameTs! 0TMEUYAKOTCA CNEUHAIBLHBIMH 3Hakamu (Hnaexc d), KOTopble
0603HAYaAIOT NOTOK (PYNMbl, JEKUMOHHBIA KYPC, KYPC MpaKTHYECKHX HWIH
NabopaTopHbIX 3aHATHI W1s NoArpynnbl. YKa3slBAOTCA Taloke 061uee KOTHYECTBO
4acoB Mo kaxaomy npeamery pasHo T(g,d) (8 moarpymne), npemonasarenw,
KkoTopble GYAyT BECTH 3aHATMA MO AMCUMILIMHE, THR 3aHATHA Ty NO npeamety d
(Jlexums - M, Jla6opatopus — C, koMnbioTepHbIl Knacc — S, [pakruka - P.

Tpenonasateny oTMeualoTcs MHAEKCOM |, Taloke MPUBOAMTCA KONHYECTBO
npenopasateneii L(d) no npeamery d. [laHHylo 3amavy MOXHO BBINONHATS
cneayowuM obpasom.

Ecnu 8 rpynne g npoBoaMTCA Napa 3aHATHHA p No npeamery d B ayAWTOPHH a,
TO X(p,g,a,d) =1, unaue x(p,g.a,d) =0. lna cocrasnenus yueGHoro pacnucaHus
cneayert Takke copMHUpoBaTh crieaytollHe kputephu (K).

K1.3aHsTHe He MOXET NMPOBOANTLECA OAHOBPEMEHHO B IBYX ayAMTOPHUAX; T.€.,
ecnn a,#a,, To A p, g,d, d; cemyer a #az, T.€.
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x(p.g a,,d,) x(p,g a,,d;) = 0 (m
Ycnoeue (1) Mmoo BRIpa3uTh crepyowum obpazom.
x(p.ga,d) < p(d,g)

3nece p(g.d) =1, ecnu noarpynna g ofy4aerca no npeamery d, uHaue
p(gd)=0.
K2. B noarpynnax HEBO3MOXHbI 3aHATHA MO PA3HBIM MPEAMETAM B OJHO H TO
xe pems. Takum o6pazom, d; = d, MOXHO BLIpa3HT®.
X(p.g a,,d,).x(p, g az,dz).= 0 2)
Yenosue (2) moxHo BbIpasuTL cnegytownM obpasom

x(p.g 2, dy) < p(d,g)

t
K3. 1se noarpynnst ne MOFYT 00y4aThCs B ONHOMH ayAHTOPHH B OAHO Bpems,
32 HCKJIIOYCHHEM cnyyvaeB, KOrga 3T noarpynnsl o6bEAUHAIOTCA B CEMHHAPCKHE
WIH JIEKLUHOHHbIC rPYNNbi. MaTemaTtuveckuii 310 BbIpaXKaeTcs g £g, npy 3Tom d, #d»
wi di=d>=d u t(g,, g,,d) = 0

x(p,g1,a,d,) x(p,g2,a,d;) =0
3aecs

P(g1.82).p(g1.d) arap t(d) = M
9(81.82.d)={ G(g1,82)p(g;,d) arap 1(d) = P
0, arap t(d) = C éku T(d) =S
Yenosue K3 MokHO waMenuTs: HMEHHO K 3TOH ayAWUTOpHHM MOryT 6bITh

TIPUKPENICHLI Napa 3aHATHiH No npeaMery u rpynnsi. 370 nossonser otpainTs K3
cnenyromum obpazom: ans scex p.a.d

Zx(p,ga, d)(1 - p(d,g) = 0
[
Ecnu nocnenuee PaBeHCTBO WMeeT 3Havenne p(d,g) = 0, To Bce 3HaueHus
x(p, g a, d)paBHs 0.

K4. Bce KT, nsyyatontne OnpeneneH bIA NpeameT, I0/DKHBI GbITL pasMelleHb!
B OZHOH ayAMTOPHH BO BPeMs 3aHATH3, T.e. AN NPOH3BOALHOI P, a, d:

2. x@eadpdn =Y oY @.ead [ [a-omap@p.
g [

:4 m<g

HeoGxonumo ormeruts, uto sbipakenue

[Ja-emanee

m<g
AnA nepeo rpynnsi (Mo HoMepy g), usyualowesi npeamer t, pasHo 0, no3ToMy ecnun
Ha nape 3aHATHIA p B aynuTOpUM a no npeamery d o6yuaercs kak MHHUMYM OfHa

30



NOArpynna, TO BbIpaXKeHHUs

[ e - ptm e

m<g
pasHo |, uHaue pasHo 0. KOAH4eCTBO BCEX MOArPYNM, M3yvaloWuX npeamer d,

6yner
Z p(d,g)
g

K5. Kaxawiii npenonaeatens B TEKYLUMH MOMEHT pa3MellacTcs TONBKO B
OHOM ayZINTOPHH, T.€. €CAH UMEIOT MECTO OTHOLIECHHUS 2)=g> WIH a;=a; Wi d,=d,
TO:

X(L(d’)=L(d’))x(P' £1.3,,d;) x(p,g2,3,,d,) = 0
Mocnenwee ycnoeue paBHO cneayrowleMy: mis scex |

xL@D=Dx(p,g,a,d) < 1
gad

K6. B kaxnoit noarpynne o6beM y4eOHBIX 4acOB NOKEH COOTBETCTBOBAaTH
06beMy yueOHOM Harpy3ske, NpeAyCMOTPEHHOM yueOGHbIM NAaHOM:

x(p,g a,d) = T(d,g)
p.a

K7. BmecTumocts ayaAHTOpHH NO KakoMy-1H60 npeaMery ana naboparopHoit
pabote ue nomkua ObITb MeHblue KonmuuecTsa ctymentoB B KIT (noarpynne),
COOTBETCTBEHHO AN MPAKTHYECKOTO HIH JIEKLIHOHHOrO 3aHATHA HE AO/MKHA ObITh
MEHbLLUE KOMMYECTBA CTYIEHTOB B rpynne :

V. ) p(d.8) 2 ) RExPp.ead)
g -4

3pech Rg ~ KOIMUECTBO CTYAEHTOB B MOATPYyNNE.
K8.  Orpanuuenus no ayauTopHaM: MOryT ObITb NpembABAEHDI
onpeeneHHble Tpe60BAHUA K TEXHHUECKOMY OCHALLEHHIO ayIHTOPHH:

Y (= xpgad) = ) xpgad)
pgad pgad
Mpu pabote ¢ HOKyMEHTauMell B OCHOBHOM HCMOMB3YIOTCA JOKYMEHTBI,

KOTOpble ABNAIOTCA KIOYEBBIMU 114 yuebHOoro npouecca. K Hum oTHocaTca
JOKYMEHTbI N0 MPUCYKAEHHIO CTHNIEHAMH, OTYHMCIIEHHS, NEPEBOAY C Kypca Ha Kypc
WnM ocrasieHuio Ha kypce, BeaoMocTH. [Mpouecc ¢opmuposanns semomocreii
TaloKe aBTOMATH3UPOBAH, BEOMOCTH KOHTPOJMPYIOTCA 3aBENyIOIMM Kadeapoit u
yTBepxpaloTca nekamom ¢akynsrera. BemoMoctn dopmupyioTcs Ha ocHoBe
6annos, MoyueHHsIX B XOR€ Y4EOHbIX 3aHATHI H HTOTOBOTO KOHTPONA.
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B Tperbeii rnase «Anropurmer u meToawt 06paboTku AaHHBLIX CHCTEMbI
ynpasneuusi o6paizoBanuem» npuBOAATCS  (PYHKUMOHANbHBIE CTPYKTYPSI
OpPraHu3auWH K3aMEHOB NPH OLEHKE NeATENLHOCTH MOJb30BaTeNei, NepBHYHOMN
06paboTke NpHKa3o0B CHUCTEMBbI M CNOCOGOB OLICHKH HOEATEeNLHOCTH negaroroe. B
uensx odecnevenus NPo3payHOCTH Npouecca NPHHATO crieaylollee peleHHe.

MoxHo BHOCUTB cneayioliee 0603HaYeHHe., CryneHtbl oTmedaloca Kak S, a
KONH4ECTBO BCeX CTyAeHTOB S(N),

Ceeneuna o crymente o0603HaualoTCH Sm, TaloKe MOXKHO yKa3aTh TeKyllee
Bpems t cepsepa cucTeMbl. [TpH 3TOM, MOXKHO NONYUHTD Xelu-NaHHbIE

H=F(S, +t),

rae F senserca xew-¢yukumeii. Ha octose yKa3aHHOI Bbiwe GOPMYILI ans
KaXnoro crymenTa (OPMHUPYIOTCA Xell-JaHHBIE, KOTOPblE, B CBOIO o4depens,
COCTaBNAOT Sp.

Ha ocHose S, dopmupyiotea QrQode. 3TOoT npouecc MOXKHO HuMMKe
cnenyrowum o6pasom,

e Ny e

4 N\

Notow: FFIZO0)

S D1 O et
B e < R e 3

Xewnposaxnkan E
MDS urbopMauMA [}

A\, /

N Y,

Puc. 1. Hcnoas3zosanue QrCode npH obecneyeHHH NPO3PAYHOCTH
NpoOBEACHHA NHCEMEHHBIX IK3aMEHOB.

Ouevka npukaza B uucnosom dopmare ynpowaer ero awanus. Ho
WCMIONb3OBAHME  MHTENNEKTYAaNbHOTO — aHanM3a  MHeHWA  npenojaBaTenei,
00yuaBIIKMX CTYNEHTOB, T.e. TeKCTOBOl HH(OpMaunK, NOBLILIAET KaYeCTBO
aHanu3a. Hakonnenue B TeueHMe MHOMMX fnieT Takoro poaa NaHHBIX ABIAETCA
BOKHbLIM (HAKTOPOM CO3NAHMA Ka4yecTBEHHON 06pasoBATEbLHOI cpeabl. AHanus
ITUX NaHHBIX TPYAHO MPOBOAHTL C MOMOWBIO MPOCTBIX METOAOB, MOITOMY TYT
UEIECO00Pa3HO HMCMIONB30BAHHE 3HAHMH, MOMYHEHHBIX NOCpeiCTBOM METOAO0B
MHTENCKTYANbHOrO aHanu3a. B mozenu BuIsBNEH BbICOKMII  KAaYecTBEHHbI
NOKasaTenb MPUMEHEHHA oOnpedeneHHbIX Meromos. [lpeanaraemas  mopensb
OTpaXeHa Ha NMPHBEACHHOM Huxe puc. 2. 3aeck Rapid Miner BbIOpaH B KayecTse
CpEAbl HCMLITAHKs BBILICYKa3aHHLIX MeToaoB. Rapid Miner — 310 nporpamMMHoe
CPEACTBO  C  OTKPHLITEIM ~ WCXOAHBIM KOLOM [UIA  pelleHHs 3amay  no
HHTENNEKTYANLHOMY QHANH3Y NaHHBIX.
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Puc. 2. Mone.rl aHam3a JAHHBLIX B cHcTeme ynpamenna oﬁpasosanuem

YnomeHATOE CPEACTBO He 3aBUCUT OT OMEpaUMOHHOM cucTeMbl, obnamaer
yoo6HeiM rpaduueckuM uHTepdeiicoM H  ABASETCH LENOCTHON CHCTEMOH,
HHTErpHpOBaHHOI C MPOAYKTaMH A3bika NporpaMMupoBaHus R. Mpoueccs! aanuza
J@aHHBLIX OTPAXKAIOTCA B rpadHueCKOM BHAE C Pa3fieNleHKEM MO COOTBETCTBYIOLIMM
momynam. CGOp NaHHH3 pazIMYHLIX MCTOMHHKOB ABNAETCS NEPBLIM LIArOM B
npouecce aHanu3a; NPOH3BOAUTCA NEpBHUHAA 06PabOTKa HaHHBLIX H 3ANOMHAIOTCA
nycrele cronbubt. 3arem HHpopmauus pasnenserca Ha oGpa3oBaTENLHLIE H
KOHTpONbHbie AaHHble B nponopuln 80% Ha 20% cOOTBETCTBEHHO.

Ysennuenne ofbema AaHHBIX B XONE aHaNH3a NPHBOAHT K BPEMEHHBIM
usnepxkxkam npu ux obpaGorke. [ns peweHns naunvodl npobnembl paspaboran
rubpHOHBIH  ANrOPHTM  MapanieNu3MaMH Ha OCHOBE MNPHBENEHHOH HIDKE
TEXHONOTHH.
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Texnonozua  Hyper-Threading BkntouaeT HECKONbKO  NpPOLECCOPOB,
paboTaroumx napawensHo.  Takoro  poaa  CUCTeMbI Ha3blBalOTCA
MHOTOMPOLECCOPHBIMH. e

[ Novox 1 ” Motok N ”

/ threads \ /7 threads
/

{
| NamaTtn
Cratyc Craryc
npouec-] npouec-|'-— -
copa ooa
/

Puc. 3. XapakrepHcTHKA NOTOKOB B MPOLIECCOPE ¢ HCMOIb30BAHHEM
Texnonorud Hyper-Threading.

Ipu ncnone3osanuu TexHonorun Hyper-Threading (HT) oaun pocrynuwiii
MpouecCcop BOCAPHHUMAETCA OMNEPAUMOHHON CHCTEMOIl Kak OBa BMPTYalbHLIX
npoueccopa, 4TO NO3BOMAET CepBepHOii mnaTdopme BLINOAHATL MHOMKECTBO
NapauleNibHLIX MOTOYHBIX 3a0ad Ha KaxaoM npoueccope. Texnosorus Hyper-
Threading B 3aBMCHMMOCTH OT M3MEHEHMS BBIYMCIHTENBHBIX NOTPeGHOCTEN
fnepepacnpenenseT pecypchl Mexay npoueccopamu M obGecneunpaer uX
MaKCHMaNTLHO 3¢ipeKTHBHOE HCMONBL30BAHHE, @ TAKIKE CNOCOOCTBYET BLINOMHEHHIO
Gonbuwero o6bema paGoTsl B onpeaeneH bl nepuoa Bpemenu (puc. 3).

HlanHas TexXHOMOrHA HampaBAeHa B OCHOBHOM Ha Mapanienu3auuio M
ynpasiieHHe MOTOKaMH, T.€. PACNIpEAesIEHHE UX B AAPE BLIYUCIUTENLHON MALLIMHLL.
MMony4uenne pesynbTaToB OCYWECTBAAETCA C  MOMOLUBIO paspaborasHoro
rHGPUAHOrO aNropUTMa, YKA3aHHOTO HHIKE.



- pir - 1141 -1)°2;
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Puc. 4. bBiok-cxema aaropuTma napanjienbHoii 06paloTKH MacCHBOB JAHHLIX

OcHoBHas (hyHKUMA anropyTMa COCTOHT B pacnpeeneHuy NOTOKOB Mo Aapam
BbIYHCUTENIBHOM MaLWHHbL ¥ CHAHKE 00paboTaHHbIX AaHHBIX.

B uerseptoii rnaee aucceprauuu «Pe3ybTaThl H BHEADPeHHE B NPAKTHKY,
I¢pdexTHBHOCTL NapannenbHoil o6patoTku GobLUWIMX MACCHBOB JAHHBIXY
npUBEAEHA PE3YNbTaTbl OUEHKH 3P (PeKTHBHOCTH NapannenbHuIX BIYUCAHTENLHBIX
npouecco. [1pu oueHke 3¢ dekTHBHOCTH U1 BBINOJIHEHHSA PacYeTOB HCTONBb30BaHO
ZNaHHble NpHBEACHHbIE B Tabn. 1. PeaynbTaTs! BLIMHCACHHA MOTOKOB HAHHLIX Ha
KommbtoTepe npi 06paboTke GONbLUWIHX MACCHBOB AAHHLIX H YBEIHYEHHE BPEMEHH
BLIYHCNIEHHA [JAHHLIX Ha PazNM4HbLIX THNAX MalllMH MPUBOAATCA B rpadukax
nw3zobpaxeHHoe Ha puc.5. Kpome TOro, MOXHO NpEeANONOXHTL YPOBEHb
MCNONL30BAHHA PECYPCOB NMPH OCYILECTRIEHHH PacyeTos.

Tabauua 1.
Ta6sauua pacyera

356400 2 54 2 8
5,970,000 30 45 24 10
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47,920,000
83,895,000
156,650,000
239,760,000
419,650,000
2,638,680,000
5,038,320,000
17,995,500,000

120000

1400
1200

219
432
810
1170
2412
16890
33216
169747

226
401
458
528
808
7776
16906
61653

Mpononxkexue Tabauup! 1.

189
332
523
1039
1996
13722
24754
119889

—o—Cepsep 1 lunennbit(me) —E—Cepeep 1 Napanne(mc)

~ir—Cepeep 2 unenHbit{mc) - ~Cepsep 2 Napannen(mc)

o

{mc) —s—Napa,

{,
e

Nunednsik{mc) ~—MNapaanenime)
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55

82
124
211
1454
2731
11377

Puc. 5. Fpaduk ysenuyenun BpemeHHbIx H3aepkex npu auneiiHOM

nocjea0BaTeJIbHOM H MapaJuIeIbHOM Bbl‘lumeuuﬂx

Kak BHAHO U3 npHBENEHHLIX HIKE MPAYHKOB, NPH OTAHGHLIX BOIMOKHOCTIX

BBIYUCIIHTEIbHONW MAalUMHB UCMONL30BAHHE TEXHOAOrMY threading,
OTHOCHTENILHO HENPOAYKTHBHBIM, €CJIH KOJIMYECTBO BBIYHC !
TO 3}QEKTHBHOCTL NAaHHOTO MOKA3ATENA MOBBILIAETCH,

ABaAeTCA
NIEHHH ysenuuuBaercs,
B xone wuccnenosanus

BbUIBICHO, YTO napaulenu3auus B MHOrosaepHbIX npoueccopax NO3BONAET
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NOBBLICHTb YPPEKTHBHOCTL NEPBOH BLIYHCIIHTENLHOH MaINHLI B 2,76 pa3a u BTOpoii

OBM B 6 pa3s. Kpome Toro, npu oCyUECTBACHHH BbIYHCIIEHHH A MPOU3BOALHBIX

KOMIUIEKCOB MALIWH, CO3AAHHLIX C MOMOUILIO BUPTYANbHBIX MAWIMH, UCXOAA U3
obbema BhIYHCACHH, NOBbIWaeTCA HX 3P PEesTHBHOCTS.

Ta6auua 1. HaaexxHOCTL METOA0B HHTEJLIEKTYAIbHOI0 aHAIH3a JAHHbBIX

B CHCTeMe ynpaBJjieHHA 00pa3oBaHHeM.

MerToabl TouHoCTH Bpems o0yuenus
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 ocHoBe mMpuBEAEHHbIX Bbille Ppe3yNbTaTOB Ha pPUC. 6 NPUBOASATCA
JMarpamMmel N0 UX J0CTOBEPHOCTH U BPEMEHH, 3aTPa4yMBaeMOro Ha obyueuue.

TOYHOCTL Bpema Ha obyueHue

88 700 635
84
82 400
80 300
78 200
76 100
74 ]

N £ 'Ss?‘.. \(“(& « & écb

¥ & & AN 4
& & & g

wo"‘& LR G

Puc. 6. Juarpamma npeacraBasieT coboii AHATPaMMy TOMHOCTH METOAO0B H
AUArpamMMy BpeMeHH, 3aTPA4EHHOI0 Ha o0yyenue.

Meroabt Generalized Linear Model, Naive Bayes, Gradient Boosted Trees,-
Random Fores nokasbisatoT 6AHW3KHE pPe3yAbTaThl, KOTOPHIE OTAHYAIOTCH BLICOKO
JIOCTOBEPHOCTLIO, HO BpEMA, 3aTPayHBaEMOE Ha COOTBETCTByiowlee obyueHHe,
biwe B 1,8 pasa npu Generalized Linear Model u B 10,75 pa3 npu metoge Naive
Bayes soiwe. C apyroii cTopoHbl, NpH ucnonszosauuu Gradient Boosted Trees B 3
pasa MeHbLue 3aTpauusaercs spemeny. [pH npuMenenun meronos Deep Learning,
Trees, Decision Tree u Support Vector Machine HanexHoCTh pesynsraToB HUXeE,
YeM NpPH UCMONL30BAHHM YKA3aHHBIX Bbile METOA0B. Pe3ynbTaT no nocrosepHOCTH
1 BpeMeHH Ha 06yuyenue nokassiBacT NpHMEHeHHe MeTona Support Vector Machine.
Jns paspaboTku cuctem ynpaeneHus o6pazosanus uenecoo6pasHo Henonb30BaKHe
meronoe Generalized Linear Model, Naive Bayes, Gradient Boosted Trees u
Random Fores. Taxkum 06pa3oM, CambiM HANEXHBIM METONOM, NpPHMEHEHHE
KkoToporo TpeGyeT MeHblue BpeMeHH, sensercs meron Naive Bayes.
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SAKJIOYEHHE

1. Paspaborana monent 06paGoTkM HHGOPMAUMH CHCTEMBbI YIpaBiEHUAM
obpazopannem B cpene Gonbwiux o6beMoB AaHHbIX. MHTeeKTyanbHbIi aHanu3
JAAHHBIX B CHCTEMax YyNpaBJiiEeHUSA 06pa30|33.HM€M No3BOaUN NMOBbLICUTDL
3(dEeKTHBHOCTb  YNpPaBAEHHS 3THX CHUCTEM, B YacTHOCTH, pa3paboTaHbl
pekOMeHIaUHH WA nofb3oBatenel (CTyAeHTOB) M coOpaHbl onpenesieHHbie
3HaHUs 11 pabOTHWKOB YNPABNEHHS B pe3yNbTaTe NPOBEAEHHOrO aHANN3a.

2. PaspaGoraHa MaTemaruueckad monens  QOpPMHMpOBaHMA  yueBHOro
pacnucaHHs KpEAMTHO-MOAYAbHOH cucTembl. MateMaTHueckn (opMann3oBaHbl
BOMPOCH! CO30aHHA MOIYAbHOrO pacnUCaHUsA 3aHATHH MyTeM peleHHs 3aaay
KBaJIpaTHYECKHX Nporpammuposanus. CtyneHt gopmupyer cobereenHoe yuebHoe
pacnucaHue, T.e. CTyNeHT BbIGMpaeT npeameTe! MO BbLIGOPY, OCTAanbHLIE Ke
AUCUMIUIHHBI aBTOMATHUYECKU (opmupytoTcs. TakuM 06pa3oM, He onpeneneHHas
rpynna Wiy HanpasieHHue, a caM CTyAeHT GopMHpyeT cobGCTBeHHOE pacnycaHme
3aHATHIA.

3. Paspaborana [IDEFQ-monenb nporpammuoro Momyns dbopMupoBauus
MpHKa3oB B CUCTeMe ynpasneHus obpasosaHuem. MocpeactsoM nporpaMmHoro
Momyns (OpPMHpOBAaHMA MPHUKA30B B CHCTEMax YNpaBieHMs obpasoBaHueM B
pesynbTaTe aBTOMATH3aUWH (OPMHPOBAHHA GONBLIMHCTBA NPHKA30B ZNOCTHIHYTO
MOBBILUEHHE TOYHOCTH U S(dexTBHOCTH paBoTel. OBbIMHO Npu tdhopmMHpoBaH1H
MPHKa30B NEPEX0AA € Kypca Ha Kypc, OCTaBNEHUs Ha KYPC COMOCTABIEHHE NaHHbIX
3aHHMaNO  MHOTO  BpeMeHH. (OPMHUPOBAHWE BEAOMOCTeH, MpPUKA30B MO
MPHCYKACHUIO CTUNEHAMH TaKoKe OTHHMANO OYEHb MHOTO BpeMeHu. Peannzaums
ITUX MPOLIECCOB B PaMKAX CUCTEMbI 3AHUMAET HECKONbKO MUHYT. CO3MaHbI MOAYH,
KOTOpbIE BKIIOYAIOT B Ce6A BCE NpHKa3bl u NOPYyYEHUN, OTHOCAILMECS K CTYAEHTaM
(npueM Ha oOyueHWe, Ha3HAYEHWE CTHNEHIMM, OTYHCIEHMe, BOCCTaHOBJIEHHE,
nepeBoa CTYACHTOB, NPENOCTABNEHHE aKaieMHYECKOro OTITyCKa).

4. PaspaboTaH anroputM napawnentHoi 06paBoOTKH GOMBLWIMX MACCHBOB
AaHHBIX. BbtaBneno, uto 06paboTka GoMbWNMX OGBHEMOB JAHHBLIX HA OCHOBE
IroOpUTMa B PE3YNbTATE UCTILITAHUH NO3BONSET COKPATHTL BPeMs B 6 pa3, T.e. Naer
nonoxHTeNbHbIi 3bdiexT npu napannensHom (He cBA3aHHBIM Apyr ¢ Apyrom)
BBIYMCIIEHHH C PABHBIM PACNIPELE/IEHHEM NOTOKOB H PeCypCoB.

5. B nporpaMMHOM KOMMEKCe CO3aaHbI MOAYNH 3NEKTPOHHOrO y4eTa OLUEHOK
M DJNEKTPOHHOro KypHama. Bce paGotel no ouexke 3Hauwmii CTYAEHTOB
OCYIIECTB/IAIOTCA ABTOMATH3WPOBAHO. CTYNEHThI Pa3MEWAIOTCA BbINONHEHHBIC
paboTel MO 3aJaHHAM, KOTOpble naloOT npenojasarefN, W Ha 3TOH OCHOBE
OLCHHBAETCA HX YCMEBACMOCTL no mnpeaMeraM. OUEHKM ONpesensioTes Mo
KpHTEpUEM OLCHOK, KOTOpble npusoasrca B syllabus no aumcumnnunam. Takum
o6pa3oM, MpenoaaBaresiy B Xoe pa3MELLeHHs 3a0aHus B CHCTEME HCXOAAT U3 €ro
0co6eHHOCTEH, OTMEYAIOT KPHUTEPHUN OLIEHOK M HA UX OCHOBE OLIEHHBAIOT 3HAHUA
CTYICHTOB.
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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 Intemational 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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