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HAO «KA3AXCKUI HALTMOHAJIBHBIN NCCIEJOBATEJILCKUMU TEXHUYECKUIA
YHUBEPCUTET umern KJ.CATIIAEBA»

BBEJAEHHUE

Oo6pazoBatenpHas mporpamma 8D06102 «Machine Learning & Data Science»
pa3paboTaHa B pamkax HANpaBJICHUS 8D06 «MurbopmManmoHHo-
KOMMYHHKAIIHOHHBIE TEXHOJIOTHI» u HaIleJieHa Ha MOJATOTOBKY
BBICOKOKBAJIU(DUIIMPOBAHHBIX CHEIIHATMCTOB, CHOCOOHBIX PELIaTh CIOKHBIC 3a71a4n
B 00JIaCTSAX MAIIMHHOTO OOYUEHHUS U HAYKU O JAaHHBIX. B yCIIOBUSAX CTPEMUTENBHOTO
Pa3BUTHS TEXHOJIOTHI M HapacTarolero oobema nHhopMaIii BEITYCKHUKH JaHHOU
pOrpamMMbl CMOTYT MCIIOJIb30BaTh CBOM 3HAHMS JJIsi BHEJIPEHUSI MHHOBAIIMOHHBIX
pelieHuil B pa3IuuHbIX cdepax, BKIovas OU3HEC, 3apaBoOXpaHeHuE, (PMHAHCHI U
JpyTrue OTPaCIy.

[Iporpamma BKJIIOYAET YIIIyOJIEHHOE HM3YyYEHHE JTUCHUIUIMH, TaKUX Kak
Machine Learning & Deep Learning, Big Data Storage Systems and Computations,
High Load Distributed Computing, a Takke KypcOB IO METOAaM Hay4HbBIX
UCCJEIOBAHUM WU aKaJeMUYECKOMY MHUChMY. OTH JUCUHUIUIMHBI 00ECIEeUrBarOT
KOMIUIEKCHBI TMOAXO0A K OOYYEHHIO, CO4YeTas TEOPETUUYECKUE 3HaHUS C
PaKTUYECKUMH HaBbIKAMH ISl 3(PQPeKTUBHOU pabOThl ¢ OOJIBIIMMHU JTaHHBIMH,
pa3pabOTKM  MHTEUIEKTYaJIbHBIX CHUCTEM W  HHTErpallid B MPOIECCHI
aBTOMATHU3HPOBAHHOTO aHAIN3a U MIPUHSITHS PEIICHUN HAa OCHOBE JTAHHBIX.

KiroueBbIM acmekToM MporpaMMBbl SBJISIETCS TMOJATOTOBKA BBITYCKHHKOB,
oOnaaroNMX Kak TEXHUYECKHUMH, TaK M aHAIUTHYECKUMH KOMIICTCHIIUSIMH,
BKJIFOYAsi KPUTUYECKOE MBILIUIEHNE U CIIOCOOHOCTh K HAYYHBIM UCCIIEI0BAaHUSM, YTO
KpailHe Ba)XHO B OBICTPO MEHSIOIIEMCs] TexHoJorndeckoM Jnanmmadre. Ocoboe
BHHUMaHHeE yjaensercs kypcaM «HayuHo-uccienoBatenbckas pabora JOKTOpaHTa» U
«MccnenoBatenbckas TMPaKTUKa», KOTOPbIE TO3BOJSIOT Pa3BUTh  HABBIKU
CaMOCTOSITEJIbHOTO HAY4YHOI'O IMOMCKAa U TOJATOTOBUTHCS K 3alUTE JTOKTOPCKOU
JUCCEPTALIMH.

[Iporpamma Takke OpUEHTHpOBaHAa Ha (POPMUPOBAHUE KYJIBTYpbI
YCTOWYHBOCTH, ITU(GPOBON WHKIIO3UBHOCTH U STUKUA B OOpAIllEeHWU C JaHHBIMU U
anroputMamu.  OOpa3oBaTeNbHBIM  NPOLECC  CHOCOOCTBYET  Pa3BUTHIO Y
noKTopaHToB moHumanus llenelr ycroiuuBoro paszsutus (I[YP), cmocobHocTH
pazpabaTbiBaTh ~ QITOPUTMBI M CHUCTEMBI, yUYUTHIBAIOIIME  COIMAJBHEIE,
HKOJIOTUYECKUE U ITHUECKHUE ACTICKTHI.

VY4eOHbIl MpoIecC OPraHN30BaH MO KPEIUTHOW TEXHOJIOTHH, YTO MTO3BOJISET
riubko (popmMupoBaTh MHIUBHUAYyATbHBIE 00pa3oBaTeNbHble TpackTopuu. OOydeHue
BKJIFOYA€T YyYacTHE€ B HAYYHBIX TMPOCKTAX, CTAXKUPOBKHU, ITyOJIUKAITMOHHYIO
aKTUBHOCTb, 3aIIUTy JUCCEPTAlMM U HWTOTOBYIO aTTECTAlMIO, OLIEHUBAIOIIYIO
npo(heCcCHOHANIBHYIO U UCCIIeI0BATENBCKYI0 TOTOBHOCTD BBIITYCKHHKA.

Taxum o6pazom, mporpamma 8D06102 «Machine Learning & Data Science»
TOTOBUT CIIELUATUCTOB, CIOCOOHBIX pa3padaThiBaTh WHTEIUICKTYalbHBIE U
WHKIIIO3UBHbBIE TU(POBBIE PEUICHUSI, OPUEHTUPOBAHHBIE HA O0IIECTBEHHOE OJaro,
YCTOMYMBOCTD U IJ100aIbHBIC TPUOPUTETHI B pamkax [[YP.
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1 Ilesn u 3axauyu odpa3zoBareabHoil nporpammsbl 8D06102 — «Machine
Learning & Data Science»

Heab: O6pa3oBarenbHas MporpaMma HalpaBjIeHa Ha MOATOTOBKY YYEHOTO,
CIIOCOOHOTO CaMOCTOSITEIbHO MPOBOJUTH HAYYHBIE HCCIEAOBaHuUs, pa3pabaThiBaTh
KOMIUIEKCHBIE TPOTPAMMHBIE pelieHus, 3P(PEeKTUBHO padoTaTh B KOMaHJE M
BHEJPATH HHHOBAIIMH B 00JIACTH UCKYCCTBEHHOTO MHTEJUIEKTA U HAYKH O JAHHBIX C
Y4€TOM MPHUHIUIIOB YCTOWIMUBOTO Pa3BUTHSA, TU(GPOBON MHKIIO3UBHOCTH U ATHKH.

3apaum:

— OOecrieyeHne TOKTOPAHTOB MNPAKTUUYECKUMHU HaBbIKAMU W 3HAHUSIMH,
HEOOXOUMBIMU JUIsl padoThl B cepe aHaau3a JaHHBIX, MAIIMHHOTO OOy4YeHUs U
VCKYCCTBEHHOI'O MHTEJUIEKTA;

— Pa3BuTue ymMeHHIl NMPUMEHSATh TEOPETUUYECKUE 3HAHUSA HA MPAKTUKE IS
pELIEHUs peATIbHBIX 3a/1a4.

— Co3panue ycnmoBHM IS TPOBEACHUS OPUTHMHAIBHBIX  HAYYHBIX
UCCJIEJOBaHUM B 00JIACTH MAILIMHHOTO OOYYEHUs U HAyKHU O JaHHbIX.

— CopeiicTBue myOIMKaluy pe3yJIbTaTOB UCCIEIOBAaHUM B MEXTyHAPOIHBIX
Y OTEYECTBEHHBIX PELIEH3UPYEMBIX KypHaJaX.

— O0y4eHue TOKTOPaHTOB METOJaM IPOBEACHUSI HCCIEAOBAHUN U HAYUYHOTO
aHau3a.

— @opMHpOBaHHWE HABBIKOB pa3pabOTKUM U BHeApEeHHUS A(P(HEKTUBHBIX
aJITOPUTMOB MAIIMHHOTO OOYy4€HHUs Ui PEelICHUs] MPAKTUUECKUX 3a1a4.

— OOyueHue AOKTOPAaHTOB CO3JaHHUI0 M ONTUMHU3ALMHU AJITOPUTMOB JJIs
Pa3IMYHBIX NPUIOKEHUN U UHIAYCTPHUH.

— IloaroroBka NOKTOPAaHTOB K pa3pabOTKEe U BHEAPEHUIO KOMILIEKCHBIX
MPOrPaAMMHBIX CUCTEM JJIA aHan3a OOJIBIIUX TaHHBIX.

— OOyuenne paboTe C COBPEMEHHBIMU HHCTPYMEHTaMH M TEXHOJOTHUSIMHU,
UCIIOJIb3yEMBIMH B pa3pabOTKe MPOrpaMMHOr0 00ecreyeHusl.

— Pa3Butue HaBBIKOB pabOTHl B MEKIUCIMILUIMHAPHBIX KOMaHAAX, YMEHHE
3¢ (EeKTUBHO B3aUMOICHCTBOBATH C IPYTUMH CIIEIUATHUCTAMHU.

— OOyyeHue HaBbIKAM KOMMYHHKAIMM M MPE3EHTALUU PE3yJbTaTOB CBOEH
paboTHI.

— CopeiicTBUE TOCTOSHHOMY CaMOOOpa30BaHUI0 U TpodeccHOHaTLHOMY
Pa3BUTHIO JOKTOPAHTOB.

— Pa3BuTHE KpUTHYECKOTO MBIIUICHUS U CTIOCOOHOCTH K CAMOCTOATEILHOMY
00y4eHHUIO.

— Bocnuranne y JOKTOPAaHTOB 4YyBCTBAa OTBETCTBEHHOCTM W OTHKHA B
UCITIOJIb30BAaHUU JaHHBIX U pa3pabOTKe aIrOPUTMOB.

— OO0ecneueHre NOHUMAaHUS COLMANIBbHBIX, SKOHOMUYECKUX U SKOJIOTMUECKHUX
aCTIEKTOB PabOTHI C TAHHBIMHU.
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— Pa3BuTue yMeHUNl NPOEKTUPOBATh HHKIIO3UBHBIE AJITOPUTMUYECKUE
peIlleHus], YYUTHIBAIOIIME TOTPEOHOCTH PA3NUYHBIX COIMAIBHBIX TpPYyNN U
MPUHLIUIIBI TOCTYITHOCTU IU(GPOBBIX TEXHOIOTHIA.

— @opMUpOBaHHE Yy JOKTOPAHTOB CIOCOOHOCTH YyuMThIBaTh Llenu
yctoitunBoro pazsutus (IIYP) npu ananmse maHHBIX U TOCTPOSHUM MOJEIEH,
OpPUEHTHPOBAHHBIX HAa OOILIECTBEHHOE OJIaro.

— OOyueHHe OLIEHKE BIMAHUA alNTOPUTMOB M LU(PPOBBIX pELICHUN Ha
COLIMAJIBHOE HEPABEHCTBO, OKPYKAIOLIYI0 CPEely U YCTOMYMBOCTh, C aKLIEHTOM Ha
CHpaBeUIMBOCTh U Npo3pauHocTh B UM -cuctemax.

OTH 3a7a4v IOMOTYT C(OPMHUPOBATH MPOPUIL BBITYCKHUKOB, TOTOBBIX K
BbI30BaM M TpPeOOBAHMUSIM COBPEMEHHOM HHAYCTPUM B OO0JACTH MAIIMHHOIO
oOy4yeHus U HAYKU O JaHHBIX.
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2 IlepeyeHb KBAIUPUKAIMH U J0JKHOCTEH

Bremyckauky no cnenuansHoctn 8D06102 — «Machine Learning & Data
Science» mpucyxkngaercs creneHb AokTopa ¢unocodpun (PhD) B oGnactu
TEXHUYECKUX HAyK MO pe3yjabTaraM 3alluThl JIOKTOPCKOM JUCCEepTalMH.
OO6pazoBaTtenbHas IporpamMma paspadoTaHa B COOTBETCTBUU ¢ ['ocy1apcTBEHHBIMU
00111e00513aTeNbHBIMU CTAaHAAPTAMHU BBICIIETO M TOCIEBY30BCKOTO 00pa3oBaHUs,
YTBEP)KICHHBIMA TPUKa30M MUWHHUCTpa HAyKd ¥ BBICHIETO 00pa3oBaHUsA
Pecny6iiuku Kazaxcran ot 20 utons 2022 rona Ne2 (3apeructpupoBan B Peectpe
rOCyJIapCTBEHHOM perucTpaluy HOPMATUBHBIX MPaBOBBIX akTOB Mo Ne 28916), u
HalpaBjeHa Ha JOCTIKEHHE pEe3yJbTaToB OOYy4YEeHHS, KOTOPbIE OMPEICSIOT
coJiepkaHre Y4eOHBIX IUIAHOB, BKJIIOUash pabouyue W WHAUBUIYaJbHBIC yueOHBIC
MJIaHbl OOydYarolUXxcs, a Takxke pabdoyre nporpaMMbl MO JUCHUIUIMHAM
(cuimabychr).

Bemyckanku cnemuansHoctn 8D06102 — «Machine Learning & Data
Science» MOTYT 3aHUMAaTh CIIEIYIONINE TOKHOCTH:

— BEyIIUNA UHKEHEP 110 MAITUHHOMY 00Y4YEHHUIO;

— CTapILIMi CIIEUUATUCT MO aHAJIU3y JaHHbBIX;

— PYKOBOIMTENIb KOMAaHJIbI 1O pa3padOTKe aliropuTMOB W Mojelei
MCKYCCTBEHHOI'O MHTEJUICKTA;

— apXUTEKTOP OONBIINX JAaHHBIX;

— BEIIyIIUIA UHXKEHEP 10 00JIaYHBIM BBIYUCIICHUSIM;

— PYKOBOJUTENb MPOEKTOB B 00s1acti U'T 1 HAyKu O JaHHBIX;

— HAYYHBIN COTPYJIHUK B 00JIACTU MAITUHHOTO OOYYEHHMS U aHATN3a JJAHHBIX;

— poeccop Wiu JOLEHT B BY3e€.

Cdepoit npodecCHOHAIBHOM JEATEIbHOCTH BBIMMYCKHUKA SIBJISIOTCSL BCE
CEKTOpa OSKOHOMHUKH, TJ€ AaKTUBHO MPUMEHSIOTCS METOJAbl M TEXHOJIOTHH
MaIllMHHOTO OOYYeHMS U aHajii3a JJaHHbBIX, BKJIIOYas 3/ipaBoOXpaHeHne, (MHAHCHI,
PO3HUYHYIO TOPTOBIT0, MH(POPMAITMOHHBIC TEXHOJOTUH U HAYYHBIC UCCIICIOBAHUS.

O6bexTamMu ipoeccroHanbHOM neaTenbHOCTH HokTopa dunocodun (PhD)
SIBJISTFOTCSL:

— WHHOBAIIMOHHBIE MOJICTH MAIIMHHOTO OOYYEHHS M aJIrOPUTMbI aHAIU3a
JIAHHBIX, pa3pabOTaHHBIC JIJI1 KOMIUIEKCHBIX TIPUKJIAIHBIX U HAYYHBIX 3a]1a4;

— CHCTEeMBI JJii 00pabOTKM W XpaHEHUs OOJBIINX JaHHBIX, BKJIIOYAs
pacnpenenéHHbie U 00JIauyHbIe TIATHOPMBL

— CHielUAIU3UPOBAHHBIE 1aTHOPMBbI u TEXHOJIOTUU TUTST
BBICOKOHATPY>KCHHBIX BEIYMCIICHUN U KX UHTETPAIIHS C CHCTEMaMU HCKYCCTBEHHOTO
WHTEJUICKTA,

— UHCTPYMEHTHI U METOJUKH JJIs1 YIITyOJIeHHOM aHATMTUKY U UHTEPIpPETaluu
JAHHBIX B PA3TUYHBIX MEKIUCIUILUTMHAPHBIX 00JIACTSIX.
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3 Jleckpunropbl

TpeOoBaHUs K YPOBHIO MMOJArOTOBKH JOKTOpaHTa mo mnporpamme 8D06102 —
«Machine Learning & Data Science» ¢opmupyrorcsi Ha ocHoBe J[yOmmHCKHX
JIECKPUIITOPOB TPETHEr0 YPOBHSA BhICIIEro 0Opa3oBaHUs (IOKTOpaHTypa) U
OTIPEIEIISIIOT MepeYeHb HEOOXOAMMBIX KOMIIETEHIINH, BEIPAXKEHHBIX B pe3yjIbTaTax
oOy4deHus. JlecCKpUunTopsl OMUCHIBAIOT KIIFOUEBbIE CTOCOOHOCTH BBITYCKHUKA:

— OO6nagate TIyOOKMMH M CIEHUATU3UPOBAHHBIMU 3HAHMSMHU B 00JacTH
MalIMHHOTO OOYy4YeHUss W HAyKHM O JIaHHBIX, BKIJIIOYas HOBEHIIME TEOpHH,
METOJI0JIOTUU U TEXHOJOTUHU. [JOKTOPaHT JOJKEH YMETh UCIIOIb30BaTh 3TU 3HAHUS
JUIi  TPOBEACHUS  OPUTMHAJIBHBIX  HAyYHBIX  MCCJICIOBAHUM,  CO3JaHUs
WHHOBAIIMOHHBIX PEIICHUN U pa3pabOTKU MPOrPAMMHBIX CHUCTEM, CIIOCOOHBIX
pemaTh COBPEMEHHBIC 3aJlaud, MHTErpUpPys MOCIEAHUE JOCTUXKEHUSI B 00JlacTH
HAayKHU U TEXHUKHU.

— IIpoBOIUTH KOMIUIEKCHBIN aHAIM3 U UHTEPHIPETALUIO0 OOJIBIIUX 00HbEMOB
JAHHBIX C TIPUMEHEHHEM COBPEMEHHBIX METOJIOB MAIIMHHOTO OOYy4YeHUs,
CTAaTUCTUKA M UCKYCCTBEHHOIO WHTEIUIEKTa. JIOKTOpaHT poikeH o0JagaTh
HaBbIKAMH AJIaTalliMd aJrOPUTMOB M HMHCTPYMEHTOB K Pa3JIMYHBIM 3ajadyaM u
TpeOOBaAHUSIM, oOecrieunBast BBICOKYIO TOYHOCTB, HaJIEKHOCTh u
MacHITabupyeMOCTh pPe3yJIbTaTOB.

— IIpoexkTHpoBaTh M COBEPIICHCTBOBATH CIIOKHBIE MOJIEIM U AITOPUTMBbI
MAITUHHOTO OOYYEHHUSI JIJISl PEIICHUS UCCIEOBATENIbCKUX U MPAKTHUYECKUX 3a/ad.
BrimyckHUK 107KeH OBITH CIOCOOEH pa3padaThiBaTh HOBBIE METOIUKH, aJITOPUTMBI
U HUHCTPYMEHTBI, ONTUMM3UPYS CYHIECCTBYIOIIUE TMOAXOJbI JJisl TOBBIIICHUS
MPOU3BOJIUTEIIBHOCTH U 3P(HEKTUBHOCTH OOPAOOTKHU JTAHHBIX.

— Kputuueckun oneHuBaTh W HWHTEPIPETUPOBATH PE3YJIbTaThl CBOUX
UCCIIEIOBAaHUM U Pa3padOTOK, YUUTHIBAS WX HAy4dHbIC, COI[MAIBHBIE U dTUYECKHUE
aCmeKThl. JTO BKJIIOYAET TMMOHMMAHUE JKOJOTUYECKUX U  OOIIECTBEHHBIX
MOCJEACTBUNA  UCCIEOBAHUM, COOJIIOJIEHHE  CTaHJApTOB  OTBETCTBEHHOTO
MCCIIEIOBAHUSI M1 OCO3HAHUE 3THYECKUX BOIIPOCOB MIPU CO3[JaHUU U UCIIOJIb30BaHUU
TEXHOJIOTUH.

— Bnagetrs HaBbIKamMu niepeayv 3HAHWM U MPEACTABICHUS CIIOKHBIX HUJIEH B
JOCTYITHOM (hopme, KaK JUTsl HAyYHOTO COOOIIEeCTBa, TaK U JIJISl ITUPOKOU ayTUTOPHUH.
BreilyCKkHUK J0KeH yMeTh A()@PEKTUBHO TMPE3EHTOBATh PE3YJIbTaThl CBOMX
WCCJIEIOBaHNM, TMyOJUKOBAaTh HAy4HbIE padOTHl B PEIEH3UPYEMBIX KypHaiIax M
BBICTYIIATh Ha KOH(EPEHILIMIX, ITepeiaBasi 3HAHUS U JIETSCh CBOMMHU OTKPBITHUSIMU.

— O06nanaTh BHICOKON CTEMEHbIO CAMOCTOSITEIbBHOCTH B MCCJIEIOBATEIHCKOM
JEATEIIBHOCTH, TIPOSIBIISISi TOTOBHOCTh K IOCTOSIHHOMY CaMOOOYUEHHIO U aJianTaluu
K OBICTPO MEHSIIOIIMMCS TE€XHOJIOTUYECKUM TpeOOBaHUSM. BBIMYCKHUK HOJIKEH
JIEMOHCTPUPOBATh TOTOBHOCTh PACIIUPATh 3HAHUS U HAaBBIKK B 00JIACTU HAYKU O
JIAHHBIX U MAIIMHHOTO 00YUYEHMsI, UCTIOJIb3YSI MTHHOBAIIMOHHBIE IMOIXObI U PECYPCHI
JUTsl HEMPEPBIBHOTO NMPO(heCCUOHATIBLHOTO POCTa.
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— Ilonumates u yuuthiBaTh llenu ycroitumBoro paszsutus (LIYP) mpu
MPOCKTUPOBAHUM, BHEJIPEHUU U OIICHKE WHTEIEKTYaJbHbIX CHUCTEM, CIOCOOHBIX
OKa3bIBaTh MOJIOKUTEIbHOE BIIUSHUE HA OOIIECTBO, SKOHOMUKY M OKPYKAIOIIYIO
cpeny.

— OO0nagaTh CHOCOOHOCTBIO pa3padaTbiBaTh WHKIIO3UBHBIE MOJIETU H
QITOPUTMBl MAaIIMHHOTO OOYy4Y€HHs, OPUEHTHUPOBAHHBIE HA JOCTYIHOCTb H
CIPABEAJINBOCTD, C YYETOM NOTPEOHOCTEN Pa3IMYHBIX COUUAIBHBIX TPYIII U PUCKOB
G pPOBOM TUCKPUMHUHAIIUY.

— YMeTb BBIBIAT W MUHHMHU3HPOBATH IIOTCHIMAIbHBIE HETATUBHBIC
MOCIIEICTBHSI aJITOPUTMOB B KOHTEKCTE COLMATBHOM, SKOJIOTHUECKON U U POBOI
CIPaBEAJIMBOCTH, 00€CIIeUnBasi MPO3PaYHOCTh U OTBETCTBEHHOCTD MPHU pa3padboTKe
u npumenenun U-cucrem.
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4 KoMneTeHIIMH 10 3aBepPIlIEHUI0 00y4YeHusl

4.1 TpeOoBaHusi K KJIYEBbIM KOMIIETEHIIUSAM BbINNYCKHUKOB HAYYHO-
neJarornyecKoi MarucTparypbl

BBITTyCKHUK ~ Hay4HO-TIEarOTHYECKOM  MarucTpaTrypbl IO Iporpamme
8D06102 — «Machine Learning & Data Science» noikeH 001a1aTh KOMILUIEKCOM
3HAHWM, YMEHUN U HABBIKOB, TIO3BOJISIONIUX €My HE TOJBKO MIPUMEHSTH MTEPEI0BHIE
TEXHOJIOTHH, HO U BHOCUTH BKJIaJ B UX Pa3BUTHE, a Takke 3PPEeKTUBHO 00yUyaTh U
nepesaBaTh 3HAHHUS CIEAYIOIIEMY TOKOJICHUIO creruaiucTtoB. KommereHnuw,
dbopmupyemMBbIe B X0€ 00yUCHHUS, OXBATHIBAIOT CJICTYIOIINE KITIOUEBhIE 00JaCcTH:

1) umemsv npedcmasnenue:

- 0 pOJM HayKH, OOpa30BaHHS U TIEPEAOBBIX TEXHOJIOTHM MAITHHHOIO
oOy4YeHHs ¥ HAyKH O IAaHHBIX B Pa3BUTHH COBPEMEHHOTO OOIIECTBA, MX 3HAYUMOCTH
JUIL  peIIeHWs  TJ0o0alnbHBIX  3ajJad, BKJIOYas yCTOMYMBOE  pa3BUTHE,
3J[paBOOXpaHEHUE, SKOHOMHUKY U YKOJIOTHIO;

- O COBPEMEHHBIX IOAXOJaX K pa3pabOTKe U BHEIPEHHUIO aJITOPUTMOB
MaIlIMHHOTO 00Yy4YeHHUsI, HEOOXOIUMBIX JJIs1 00paOOTKH U aHa/IU3a OOJBIINX TaHHBIX,
peIIeHus 3a7a4 B TaKUX 00JIACTAX, KaK MpecKa3aTelbHas aHAIUTHKA, 00paboTka
€CTEeCTBEHHOTO S3bIKA 1 YIIPaBJICHHUE PUCKAMU;

- 00 akTyanpHBIX (QUIOCOPCKMX ¥  METOAOJOTHYECKHX AaCIeKTax
WCCJICIOBAaHU B O0JAaCTH HWCKYCCTBEHHOTO HWHTEIUICKTAa W HAayKH O JaHHBIX,
BKJIIOYas 3HAYCHUE MEKIUCIUIIMHAPHOTO ToaxoAa s Oojiee TIyOOKOTo
MOHUMAaHUS U KOMITJIEKCHOTO PEIICHHS] COBPEMEHHBIX MPOOIIeM;

- O COBPEMEHHBIX BBI30BaX M HOBBIX BO3MOXHOCTSX, CBS3aHHBIX C
HCIIOJIb30BaHUEM MAITMHHOT'O OOYYCHUS M aHAJIN3a JaHHBIX B Pa3JIMYHBIX CEKTOPAX,
TaKuX Kak (()MHAHCHI, 37JpaBOOXPAHCHHE, YHEPTOCOCPEIKCHNE U COIMATHHBIC HAYKH.

2) 3Hamw:

- OCHOBHBIE METObI W TIPUHIIMITBI OPTaHU3AIIMN HAYIHOU NEATECILHOCTH, a
TaKXe KJIIOYEBBIC MOJXOJABI K MPOBEICHHUIO HMCCICAOBAHUNA B 00JaCTH OONBIIHMX
JAHHBIX, pacTIpeIeIEHHBIX BEIYUCICHUN U MHTEIUIEKTYaJIbHOTO aHAIN3a TaHHbBIX;

- METOJOJIOTHIO HAYYHOTO MO3HAHUS M CTPYKTYPY HAYYHBIX MCCIICTOBAHUH,
BKJIFOYAsl ACMEKThl YCTOMYMBOTO PAa3BUTHS M WHHOBAITMOHHBIX TEXHOJOTHUU B
MalIMHHOM O0Yy4Y€HUU;

- IICUXOJIOTHYECKHE aCIIEKTHI TO3HABATEILHON IE€ATENHLHOCTH, HEOOXOIUMBIE
JUIs  ToBBIeHUS 3(G(EKTUBHOCTH IEJAarOTMUYECKON paboThl W CcO3daHUs
MOTHBAIMOHHOTO y4eOHOT0 Mpoliecca;

- COBPEMEHHBIC aJTOPUTMBI M HHCTPYMEHTHI IJIsi 0OpaOOTKH OOJBITUX
JAHHBIX, aHAJIN3a TEKCTOB, MTPOTHO3HON aHATUTUKHA M MOJICITUPOBAHUS TTOBEIACHUS,
00eCreYrBaOIIME BBICOKYIO TOYHOCTh M 3(P(EKTUBHOCTh AHATUTHYECKHUX
MIPOIIECCOB.
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3) ymems:

- IPUMEHSTH MOJIYYEHHBIE 3HAHMUS JJI1 CAMOCTOSATEIBLHOTO MPOBEACHUS
HAy4YHBIX MCCIIEIOBAaHU WM BHEAPECHHUS HWHHOBALMOHHBIX pEIICHWA B OOJACTH
MalIMHHOTO OOYYEHHUSI U aHalin3a OOJbIINUX JaHHBIX;

- KPUTUYECKH OLICHUBATh U IPUMEHSTH CYIIECTBYIOIINE KOHUENINN, METOIbI
U QFOPUTMBI, TaKMe Kak TIIyOokoe oOydeHHe, KIacTepu3alus U IPOrHO3Has
aHAJIMTHKA, aIAITUPYs UX K UCCIIE0BATEIbCKUM 3a/1a4aM;

- MHTErpUPOBaTh 3HAHUS U3 PA3IUYHBIX 00JIaCTEH ISl PELICHUS CIIOKHBIX
HAyYHbIX M TMPUKIAJHBIX 3a7a4 B TaKUX HANpPABJICHUIX, KaK MEIUIMHCKAs
JMArHOCTHKa, (PUHAHCOBBIM aHANIM3 U YCTOMYHUBOE Pa3BUTHE;

- HCIOJIb30BaTh WHTEPAKTHBHBIE METOJAbl M WHHOBALMOHHBIE IIOJXOJBI,
BKJIOYasi TPOEKTHOE OOydYeHHE, aHaIU3 JaHHbIX Ha peaJbHbIX NpHUMEpax u
KPUTHUYECKUN pa300p KeicoB, B 00pa30BaTEIbHON MPAKTHUKE;

- pa3pabaThIBaTh U COBEPIIEHCTBOBATH AJITOPUTMBI U METOJIbI MAIIMHHOTO
oOy4eHHMs, y4dyacTBysd B pe€aJbHBIX MCCIEIOBATEIbCKUX MPOEKTaX U pemias
IIPUKJIAJHBIC 33/1a4¥, 3HAYUMBIC JUUIS PA3JIMYHBIX OTPACIICH.

4) umems HaBbIKU.:

- CaMOCTOSITENILHOTO MPOBEACHUS HAYYHBIX HCCIEAOBAHMA U pa3pabOTKH
AJITOPUTMOB U MOJI€J€ MalIMHHOIO OOy4YeHHUs, OPUECHTHUPOBAHHBIX HA PEILECHUE
NPUKJIAJAHBIX 33]1a4;

- npuMeHeHus 3(PPEKTUBHBIX METOJOB NPENOJAaBaHUS U WHTEPAKTHUBHBIX
MOJIXOJI0B, CHOCOOCTBYIOUIMX Iepefadye 3HaHUM U MOTHBALMM K OOyUYEHHUIO B
00J1aCTH MAIIMHHOTO O0YY€HHUS U HAyKU O TaHHBIX;

- HCIIOJIb30BaHUSI COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJOTHI, METOA0B
MHOTOITOTOYHOTO M MHOTI'OIIPOLIECCOPHOTO MPOTPAMMHUPOBAHUS I pPeaU3aLuu
MIPOEKTOB ¢ 00pabOTKOM OOJIBIITUX OOBEMOB JIAHHBIX;

- OpaTOPCKOr0 MacTepcTBa JJIA MEepeJayd HayYHbIX 3HAHUN U pe3yJbTaTOB
MCCJIEIOBAHUM KaK aKaJIeMHYECKOU, TaKk U MPO(PECCUOHATIBHON ayIUTOPUH, B TOM
YHUCIIE HA MEKTYHAPOIHBIX HAYYHBIX IJIOIIAIKAX;

- Npo(ecCHOHANIBHOTO OOUICHUSI M MEXKYJIbTYpPHOH KOMMYHHUKAIIUH,
HEOOXOJMMBIX [JIs B3aUMOJCHCTBUS B MEXKIYHApPOJIHBIX HCCIEI0BATEIBCKUX
poeKTax U 00pa30BaTEIbHBIX HHUIIUATHBAX.

5) 6b1mb KOMnEemeHmHbIM:

- B METOJAaX OpraHu3alMd M TPOBEACHMS HAy4HBIX HCCIEAOBaHUM,
HaIpPaBJICHHBIX HA MPAKTHUECKOE MPUMEHEHNE TEXHOJIOTHM MAllIMHHOTO O0y4YeHuUs
W aHaIM3a JaHHBIX B Pa3IUYHBIX OTPACIIIX;

- B COBpPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTUSAX, BKIIOUYas MPOEKTHOE
oOy4eHHE U MEXIMCUUIITTMHAPHBIC UCCIIEIOBAHUS, KOTOPbIE TPUMEHUMBI JUTs 3a/1a4
MCKYCCTBEHHOI'O MHTEJUIEKTA U HAYKH O JJAHHBIX;

10



HAO «KA3AXCKUI HALTMOHAJIBHBIN NCCIEJOBATEJILCKUMU TEXHUYECKUIA
YHUBEPCUTET umern KJ.CATIIAEBA»

- B pa3pabOTKe M pealn3aluy y4yeOHBIX MPOTpaMM U HAy4YHBIX MPOEKTOB,
HAIpaBJICHHBIX HAa BHEJIPEHHE pEIIeHWH B 00JacCTH MAIIMHHOTO OOy4YeHHUs U
aHallM3a JNaHHBIX ISl PELICHHUS 3HAYUMBIX COLIMATIBHBIX W TPOU3BOJICTBEHHBIX
3ajady;

- B MOJAJEP>KaHUU aKTyaJIbHOCTH CBOMX 3HAHWUW M HABBIKOB, HEMPEPHIBHOM
npo(eCCUOHATBHOM Pa3BUTHM U TOBBIIIEHUU KBATM(UKALNUK, YTO SIBISAETCS
00s13aTeIbHBIM JJIs YCTICITHOW PabOThI B YCIOBHSIX CTPEMUTEIBHO pPa3BUBAIOLICHCS
OTpaciH.

IIpogpeccuonanvrvie komnemenyuu.

- OcBoeHHE W TPUMEHEHHE 3HAHUH — CIIOCOOHOCTH CAMOCTOSITEITHLHO
OCBaMBaTh, CUCTEMAaTU3UPOBATh M MPUMEHSTh 3HAHUS NIl PEIICHUS aKTyaJbHBIX
3aJa4 B HayKe O JAHHBIX W MAIIMHHOM OOy4Y€HUH. DTO BKIIOYAET pa3BUTHE
WHHOBAIIMOHHBIX TOAXO/0B, HUX aJanTalli0 U TPAKTHUYECKOe NPUMEHEHHE B
UCCJIEIOBATENbCKOM U MPUKIIAHOMN €A TEIbHOCTH.

- [locTaHoBKa McCIEI0BATENBCKUX LENEH — yMeHue (GopMyIupoBaTh LETU
UCCIIEIOBaHUM, pa3pabaTbiBaTh CTPATETHI0 HUX  JOCTHIKEHMsS, OIpenesss
IOCJIEA0BATEAbHOCT 337ad M METOJAbI, HEOOXOAUMBbIE Uil MOJy4YEHUs
JIOCTOBEPHBIX PE3yJIbTATOB M HAYYHBIX BHIBOJIOB.

- CTaTUCTUYECKUI U BEPOSITHOCTHBIA aHAIN3 — CIIOCOOHOCTH UCIIOJIb30BATh
METOJIbI CTATUCTUKH, TEOPUH BEPOSTHOCTEH M aJTOPUTMbI MAIIMHHOTO OO0y4YEHUS
JUTSL HAYIHBIX UCCIICIOBAaHUM M TPAKTHUYECKUX 3aj1ad, BKII0Yast o0paboTKy, aHaIu3
Y MHTEPIPETaIUIO OOJBIIUX 00BEMOB JaHHBIX.

- TexHuyeckue HaBBHIKW ¥ WHCTPYMEHTBHl — BJAJICHUE HaBBIKAMU
npoeCcCHOHANLHOTO BHIOOpAa W HWCIOJNB30BAHUA HAYYHOTO OOOpPYIOBaHUS,
IPOrpaMMHBIX CPEACTB U MHCTPYMEHTOB Ul aHaJIW3a JAHHBIX U MOJEIUPOBaHUS,
no3BoJsttoniee 3PpGeKTUBHO 00padaThIBaTh HHPOPMALIMIO U TIOJTYyYaTh PE3yJIbTAThHI
BBICOKOI'O KauecTBa.

- Kpurtnyeckuit ananu3 u myOJIMKallMOHHAS aKTHMBHOCTh — YMEHHE
KPUTHYECKH OILICHUBATh PE3YyJbTaThl CBOEU NpOo(eCcCHOHATIBHOU AESITEeIbHOCTH,
NPEJCTaBIsITh UX B HAYYHBIX CTAThiX, HA KOH(EpPEHIMSIX U B APYTUX HAyIHBIX
nyOJuKaIUsIX, CIOCOOCTBYS PA3BUTHIO HAYKHU.

- HayuHo-TexHuyeckass JOKyMEHTalMsi — CIIOCOOHOCTh COCTaBJISTh WU
ohopMIIATh HAYYHO-TEXHUYECKYIO JOKYMEHTAIIMIO, BKIIIOUash OTYETHI, 0030pbI U
Npe3eHTAllMd ISl JIEMOHCTpAIlMU  pPe3ylbTaTOB HCCIECNOBAaHUM, J1enas HX
JOCTYIHBIMU JJI1 HAYYHOTO U MPOo(hecCHOHAIbHOTO COOOIIECTRA.

- HaBbIkM pyKOBOJCTBa M HMHKJIIO3UBHOCTH — TOTOBHOCTH 3(()EKTHBHO
yIpaBIATh KOJJIEKTUBOM, CO3/laBas IMPOAYKTHUBHYIO M HMHKJIIO3UBHYIO DPabOUylO
Cpeny, MOAIEPKUBAsi COTPYAHUUECTBO U YBAKCHHUE K KYIBTYPHBIM U COITHATbHBIM
pa3IUUsM.
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- [IpodeccnonanbHas KOMMYHUKAlLMS HA MHOCTPAHHOM $SI3bIKE€ — BJIAJICHUE
WHOCTPAHHBIM S3BIKOM JJIS MPEJCTABICHUS PE3YJIbTATOB UCCIEIOBAHUN U YUaCTHUS
B MEXIYHAPOAHBIX MPOEKTAaX, CHOCOOCTBYS TIJIOOAIBHOMY OOMEHY 3HAHHSIMHU.

Obweuenoseueckue u coyuanrbHO-2mMuidecKue KOMnemeHyuu.:

- AOCTpakTHOE MBIILIEHUE W KPUTUUYECKUN aHadu3 — CIOCOOHOCTh K
aOCTpaKTHOMY MBIIIJICHUIO, aHAJIU3y U CUHTE3Y, YTO MO3BOJISET PEIIaTh CIOKHbIE
3a]]a4M B HAyKe O JaHHBIX U MAIIMHHOM O0y4YEHUH.

- @unocodckas U ITHYECKass OCO3HAHHOCTh — MPUMEHEHUe (PUI0cOoPCKUX
3HaHUU [ (QOPMHUPOBAHUS MHPOBO33PEHUS U KPUTHUYECKOTO TMOAXO0JAa K
pa3pabOTKe TEXHOJOTUMH, YTO CIOCOOCTBYET OCO3HAHHOMY H© 3TUYHOMY
WCITOJIB30BAHUIO HCKYCCTBEHHOI'O MHTEIJIEKTA.

- ConnanbHO-KYyJIbTYpPHOE TIOHUMAHUE — 3HAHUE COLIMANIBHBIX, KYJIBTYPHBIX
U HUCTOPUYECKHX (PAKTOPOB, BIUAIOIIMX Ha OOIIECTBEHHBIE MPOLECCHl, U
CHOCOOHOCTh aHAJIM3UPOBATh UX BO3JCHCTBUE Ha MCIOJIb30BAHUE W BHEIPEHHE
TEXHOJIOI'MH B OOIECTBE.

- DKOHOMUYECKHE 3HAHUS — BJIAJICHUE OCHOBAMHU DKOHOMMKH JUIsSI OLIEHKU
3¢ (HEeKTUBHOCTH MPOEKTOB U MPOTHO3UPOBAHUS UX MOCIEICTBUM, BKIIIOYasi OLIEHKY
PHUCKOB U 3aTpaT B c(epe aHanu3a JaHHbBIX.

- FOpuanueckast 0CBEIOMIEHHOCTh — CHOCOOHOCTh YUYMTHIBATh IPABOBBIC
aCHeKThl U BONPOCHI MHTEIEKTYaJbHON COOCTBEHHOCTH B MpO(EeCcCHOHATBHOM
NesATEeIbHOCTH, oOOecreunBas 3allUTy JAaHHBIX U YBAXKEHHME K MpaBaM BceX
YYaCTHHMKOB IIpoLecca.

- Camopa3BuTue€ H TBOPYECTBO — YyMEHHUE pa3BUBAThb CBOM
npodecCHOHANbHBIE  HAaBBIKM U TBOPUYECKUH  MMOTEHLMAJT,  CIOCOOCTBYS
HEIMPEPHIBHOMY 00yUEHUIO U POGECCUOHATBHOMY POCTY.

- HaBbiku (u3nuecKoil KyJIbTypbl U CTPECC-MEHEIKMEHTa — MPUMEHEHUE
(GU3KYIBTYPBI 7S TIOAJIEPKAaHUS 370POBbSl U YIPABJICHUS CTPECCOM B YCIOBUAX
WHTEHCUBHON HAYYHOU JIE€SITENBHOCTH.

- Metozs! mepBoi moMoIy U 6€30MaCHOCTh — BJIaJCHUE HABBIKAMU MEPBOM
NOMOIIM U JCHCTBUSMH B YCJIOBMSIX YpE3BBIYAMHBIX CHUTyalMid, obOecriednBas
0€30MacHOCTh U YCTOMYMUBOCTh B pA0OYUX YCIOBHSIX.

CneyuanvHovle u ynpaeieHueckue KOMNnemeHyuu.:

- DOKOJIOTMYECKHH aHallu3 U PUCK-MEHEIHKMEHT — CIOCOOHOCTh
aHAJIM3UPOBATh AHTPOIIOTEHHBIE BO3ACHCTBUS HA YETIOBEKA U OKPYKAIOILYIO Cpey,
IPOrHO3UPOBATH U OLIEHUBATh MOTEHIIUAIbHbIE PUCKH, BO3HUKAIOLIUE TP paboTe C
OOJBIIMMU TAHHBIMU U pa3pabOTKe aITOPUTMOB.

- IIpoexTupoBanre 6€30nacHbIX CUCTEM — YMEHHE MOJIEIUPOBAThH TPOLIECCHI
U TPOEKTHPOBATH CUCTEMbI C Y4YE€TOM TpeOOBaHUW OE30MaCHOCTH, YIpPABIISA
PUCKAMHM C UCIIOJIb30BAaHUEM METOJOB aHAJIN3a U IPOTHO3UPOBAHHUS.
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- WHCTpyMeHTBl ymOpaBieHHs pPUCKaMH — BIIQJICHUE COBPEMEHHBIMU
IPOTPAMMHBIME CPEICTBAMHU TSI MOACIIMPOBAHUS, OIICHKH M YIIPABIICHUS PUCKAMU,
BKJTFOYAsl aHAJIW3 JAHHBIX OOJBIINX 00BEMOB, YTO OOECICYMBACT HAJCKHOCTH U
CTaOMIIBHOCTB TPO(PECCUOHANILHOM IESITEIbHOCTH.

- D hHEeKTUBHOCTh U COOTBETCTBUE CTaHAPTaM — CIIOCOOHOCThH OIICHHBATh
u o0ecreuynBaTh COOTBETCTBUE CHUCTEM 3aKOHOJATENbHBIM M 3KOJOTHYECKUM
HOpMaM, CO3/laBasi YCTOWYMBBIC DEIICHUS B 00JlacTh OOpaOOTKHM W XpaHCHHS
JTAHHBIX.

- FOpunuueckass KOMINETEHTHOCTb — 3HAHHUE IMPABOBBIX W HOPMATHUBHBIX
TpeOOBaHWI W yYMEHHE MPUMEHATh WX TPU MPOCKTHUPOBAHUM CHUCTEM, BKIIOUAs
OILICHKY COILIMAJIHBIX M JKOJIOTHYECKUX PUCKOB, YTO CHOCOOCTBYET 3THUUYHOMY H
OTBETCTBEHHOMY HCIIOJIb30BAHUIO TEXHOJIOTHH.

4.2 TpeOoBaHMS K HAYYHO-HCCJIEI0BATEILCKON padoTe JOKTOPaHTAa

Joxropant no nporpamme «Machine Learning & Data Science» nomken
o0nanaTe CICAYIOUIMMH KOMIIETEHIMSIMU M HaBbIKaMH, YTOOBI 3(P(PEKTUBHO
IPOBOJUTH HAYYHO-UCCIIEI0BATENBCKYIO paboTy:

- UnTerpanus GpyHAaMEHTAIBHBIX U MPUKIAAHBIX 3HAHUH — CIOCOOHOCTh
pemath npodecCuoHaIbHbIE 3a7jaul Ha CThIKE (DYyHAAMEHTAJIbHBIX U TEXHUYECKUX
HAyK, COEQUHSS TEOPETUYECKHME 3HAHUSA C WX MPAKTUYECKUM MPUMEHEHUEM B
pa3paboTKe MPOrpaMMHOTO OOECHeYeHUs] U HayKe O JIaHHBIX. JTO CIOCOOCTBYET
CO3JAHUIO PEIICHHI, KOTOpPbIE OJHOBPEMEHHO COOTBETCTBYIOT COBPEMEHHBIM
Hay4YHbIM TPeOOBAaHUSAM M MPAKTUYECKUM 3aJ]a4aM Pa3IMYHbIX OTPACIIEH.

- CaMOCTOSITENIBHOCTh B HAyYHBIX HCCIEJOBAaHUSIX — CIOCOOHOCTb
OPOBOAUTH  HE3aBUCHMMBbIE  HAyyHbIE€  MCCIIEJOBAHMS,  AaHAJIU3UPOBAThb U
MHTEPHPETUPOBATh JaHHbIE SKCHEPUMEHTOB. JIOKTOpaHT JOJIKEH yMETh
dbopMynupoBaTh TUIOTE3bl, pa3padaTbiBaTh METOJIMKH, MPOBOAMTH aHAIU3 U
MPEACTABIATh PE3YJIBTATHl MCCIEJOBAHUN B COOTBETCTBUU C MEXKIYHAPOJHBIMU
HAayYHBIMU CTaHAApTaMH, CIIOCOOCTBYSI TEM CaMbIM DPa3BUTHIO HOBBIX 3HAHUU U
TEXHOJIOTUH.

- MoaenupoBanre W TPOTHO3UPOBAHME — YMEHUE pa3padaThiBaTh U
UCCIIEIOBaTh MOJIEIM HM3y4aeMbIX OOBEKTOB, UTO IMO3BOJIAET BBINOJIHATH
KOMIUJIEKCHBIE aHAJU3bl, CUMYJSILIUA U TPOTHO3bl ISl PEUICHUS MPaKTUYECKHUX
3alad. OJTOT HaBBIK J1a€T BO3MOXXHOCTb JIOKTOpPaHTaM MPOBOJUTH TIIyOOKHE
UCCJIEIOBaHMS U CO37aBaTh MOJIEIH, IPUMEHUMBIE K IIMPOKOMY CHEKTPY JaHHBIX,
OT MPOTHO3UPOBAHUS TPEHIOB JJO ONTUMHU3AIMH TPOLECCOB.

- Brnagenue coBpeMEHHbBIMM HH(DOPMALMOHHBIMU TEXHOJOTUAMH —
COCOOHOCTh  A(PPEKTUBHO  HUCIOJIB30BAaTh  MEPENOBble  MHPOPMALUOHHBIE
TEXHOJIOTMM JUIs HAy4yHBIX MCCIEAOBAHUN, BKJIOYAs CHEHUAIU3UPOBAHHOE
nporpaMMHOe obOecrieueHue, 0a3bl JaHHBIX M MHCTPYMEHTHI AJii 0O0paboOTKH U
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aHayin3a OONbIIMX OOBEMOB JaHHBIX. OTH HABBIKM IO3BOJSIOT JOKTOpaHTaM
HaXOJWTh 3HAUYMMBIC 3aBUCHUMOCTH B JAaHHBIX M pa3padaTbiBaTh YHHUKAJIbHBIC
peleHus A 3aa4 B 00JIaCTH MAIIMHHOTO 00YYEeHHS U HAYKH O JTaHHBIX.

- OTH KOMIIETEHIINN MIO3BOJISIFOT JOKTOPAHTaM BHOCUTD 3HAYUTEJIbHBIN BKJIA]]
B pa3BUTHE 00JIACTH MAITUHHOTO OOYYEHUS U HAyKU O JAaHHBIX, GOPMUPYS UX KaK
UCclIeIoBaTeNe, CIOCOOHBIX HAaXOAUTh MHHOBAIIMOHHBIE MOAXOJbl K PELICHUIO
Hay4YHBIX U IPAKTUYECKUX 3a7a4.

4.3 TpeOoBaHusi K OPraHu3alMu MPAKTHK

OO6pazoBarenbHasi MporpamMma JJjisi JOKTOPAaHTOB BKJIIOYAaeT B  ceOs
MEJarorTM4ecKyl0 Y UCCIENOBATEIbCKYK0 NPAKTHKW, HAIpaBJICHHbIE Ha
dbopMHpOBaHUE U YKPETUICHHE MPOPECCUOHAIBHBIX U HAYYHBIX KOMIIETECHITUH:

- Ilemarornueckass mOpakTUKa — HalpaBi€HAa HAa OCBOEHHE METOJIHK
MpernoJlaBaHusi M HaBBIKOB OpraHu3aluu ydeOHoro mporecca. B xoxe srtoit
MPAKTUKHU JOKTOPAHTHI YYaCTBYIOT B 00pa30BaTENIbHON JI€ATEIbHOCTH HAa YPOBHAX
OakajmaBpuaTa M MarucTparypbl, TpHOOpeTas OIbIT B3aUMOJCHCTBUA CO
CTYJIEHTaMHU, pa3BUBasi HABBIKM HACTABHUYECTBA U YKPEIUISIsl CBOU CITIOCOOHOCTH K
po(eCcCUOHATEHON KOMMYHHUKALUHA. DTOT OIBIT OMOIaeT JTOKTOPAHTAM Pa3BUTh
HaBBIKU 3(PHEKTUBHOTO MPETNOJaBaHUsI U CIOCOOCTBYET UX TOTOBHOCTH K paboTe B
00pa30BaTEIbHBIX YUPEKACHUIX.

- HccnenoBarenbckasi NpakTUKa — OpraHu3oBaHa IS O3HAKOMIJIEHUS
JIOKTOPAHTOB C COBPEMEHHBIMHU METOaMH HayYHBIX UCCIIEOBaHUH, BKIIFOYas cOOp,
00pabOTKy ¥ aHanu3 JaHHBIX. OJTa MpakTUKa CIOCOOCTBYET pa3BUTHUIO UX
UCCIIEIOBATENbCKUX HABBIKOB, MO3BOJISISE MPUMEHSITh TEOPETUUYECKHE 3HAHUS Ha
MPAKTHUKE U COBEPIIIEHCTBOBATH KOMIIETEHIIMU B 00JIaCTH HAYYHBIX MCCIICIOBAHUM.
B pamkax wuccnenoBarenbCKOW NPAKTUKH JOKTOPAHTHI OCBAMBAIOT METOAMKHU
paboThI ¢ OONBIIMMU O0BEMAMU JIAHHBIX U IPUMEHSIOT TIEPEI0BbIE TEXHOJIOTUH JIJIS
JIOCTUKEHUSI KaY€CTBEHHBIX HAYYHBIX PE3yJIbTaTOB.

- OTH TpakTHUKU 00eCrevyrBarOT BCECTOPOHHEE pa3BUTHE JOKTOPAHTOB,
noMorasi UM MpHOOpecTH HEeOOXOTUMBIE TMENAaroruueckue M HCClIe0BaTEIbCKUE
HABBIKH, YTO MOJATOTABJIMBAET UX K YCIEIIHON NMpodhecCHOHANBHOM AeSTETbHOCTH U
JTOCTIKCHUIO 3HAYUTENBHBIX PE3yJbTaTOB B HAYYHOU 00JIaCTH.
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S5 TpeOoBanusi Ajs 3aBepuIeHds 00yUYeHUs] U MOJTyYeHHUs JUIIOMA

JIy1st yCcienrHoro 3aBepiieHrs: 00pa30BaTeIbLHON MPOTPaMMBI JOKTOPAHTYPHI
no HanpasiacHuio 8D06102 — «Machine Learning & Data Science» gokropast
J0JDKeH HaOpaTh He MeHee 180 KpeauToB, KOTOPHIE PaCIPENeIITIOTCS CISTYIOIIM
obpazom:

- 45 KpeaUTOB Ha TEOPETHUYECKOE 0OYUCHHE, OXBATHIBAIOIICE AUCIUILIHHEI,
HEeoOXoauMbIe ISl (OPMUPOBAHUS TIIYOOKMX 3HAHWUN B 0OJACTH MAIIMHHOTO
OOy4YeHHMs M aHAJIM3a JIaHHbIX.

- 123 KpeauTOB Ha NEAATOTMYECKYIO M MCCIENOBATENBCKYIO IPAKTHKH,
HaIlpaBJeHHbIC HA pa3BUTHE KaK MPO(EeCCHOHAIBHBIX, TaK U HCCIIEIOBATEIBCKUX
KOMIICTCHIMH.

- 12 KpeauTOB HA WTOTOBYIO AaTTECTAIlMI0, KOTOpAas BKIIOYACT 3aIIUTY
JTUCCEPTAIIMOHHOTO UCCIICIOBAHUS U MOJATBEPKIaeT KBATU(UKAIUIO IOKTOPAHTA B
o0JlacTH UcClieIoBaHUM U pa3padOToK.

Ipucyscoaeman cmenens

BeilyckHUKaM — MporpaMMbl  TIPUCBAaUMBAETCAd  aKaJeMUYEeCcKas CTENeHb
«nokrop ¢unocopuun (PhD)» no nanpasienuto 8D06102 — «Machine Learning &
Data Sciencey.

Komnemenyuu svinycknuxa

OcBouB TpOrpamMMmy JOKTOPAHTYpHI, BBITYCKHUK JIOJDKEH OO0JIaaaTh
CJIETYIOITUMU KOMITETEHIIUSMH:

Ob6menpodeccnoHabHble KOMIIETEHIIUN:

- CnocoOHOCTh K CaMOCTOSTEIbHOMY TMPUOOPETEHUIO, OCMBICICHUIO H
MPUMEHEHUI0O HOBBIX 3HAHUW W HABBIKOB, YTO CIIOCOOCTBYET pPa3BUTHUIO
WHHOBAIMOHHOTO TOX0/1a B TPO(EeCCHOHANEHOM eI TEIbHOCTH.

- HaBblkm TIOCTAaHOBKM LE€JIEH  MCCIEAOBAHUM, OMNPEACICHUS  MX
MOCJIETIOBATEILHOCTH U BBIOOPA METOJIOB ISl pEIISHHUS aKTyaIbHBIX 3a/1a4.

- YMeHHe TpPUMEHATh 3HAHUA W3 (YHIAMEHTANBHBIX W TPHUKIATHBIX
JUCUUIUINH, COOTBETCTBYIOIIUX MPOGUIIO0 00yUEeHUS.

- CrmocoOHOCTh KPUTHYECKH aHAJM3HPOBATh, MPEACTABIATh M 3aIlIUIIAThH
pe3yJIbTaThl CBOEH MpodeccuoHanbHON AeSTEILHOCTH.

- HaBbIkM cocTaBlICHUS TEXHHYECKOW JTOKYMEHTAIlUH, HAIIMCAHHUSI OTYCTOB,
0030pOB, TOKJIAJI0B ¥ HAYYHBIX ITyOTUKAIIHIA.

- ToTOBHOCTP K pYKOBOJACTBY KOJUIEKTUBOM C YyY€TOM COIHAJIBHO-
KyJIbTYPHBIX Pa3INYUil ¥ PUHIIATIOB TOJIEPAHTHOCTH.

- Bnagenue HaBbikamMu TpoecCHOHATEHON KOMMYHUKAITUN Ha HHOCTPAaHHOM
SI3BIKE.

IIpodeccnonaibHbie KOMIETEHIMHU 110 BUIAM J1€SIT€JILHOCTH:

Hudscenepro-npoekmuas u uccie0o8amenbckas 0esimenibHoCmy.:

- CnocOOHOCTH BBIMOIHATH TEXHUYECKHE Pa3pa0O0TKH BICOKOW CII0KHOCTH B
00JaCTH MAIIMHHOTO 00YyYEeHUSI.
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- YMeHue pa3palarbiBaTh M aHAJIU3UPOBATh AJTOPUTMBI U MOJEIH JUIs
Pa3IMYHBIX TPUIOKEHUN MAIIMHHOTO 00y4YEHUS.

- HaBbiku mpuMeHeHHs] METOJIOB aHalM3a JAaHHBIX U 00pabOTKH OOJIBIINX
00beMOB MH(MOPMAIIUH.

- YMeHHE WUCHOJIb30BaTh COBPEMEHHBIE HWHCTPYMEHTBI M SA3BIKU
IPOrpaMMUPOBAHMS 111 pa3pabOTKH U ONTUMHU3ALMHI MOJENEH.

- CnocoOHOCTh TPOEKTUPOBATh W pa3pabaThiBaTh CHCTEMbl MAaITUHHOTO
oOyueHus JAJIsl PEeLICHUS CIeIMaTu3UPOBAHHBIX 33/1a4.

IIpoussoocmeenno-mexnono2uueckas 0esamenbHOCmb.

- Bnanenune HaBbIKAMH CaMOCTOSITENIBHOIO BBIMOJIHEHUS NPOEKTHBIX U
HAy4YHO-TIPOM3BOJICTBEHHBIX padOT B 001aCTH MAIIMHHOTO O0YYEeHUS.

- YMeHMe HCHOJB30BATh  METOJABl  JKCIULyaTallud  COBPEMEHHOIO
00opy10BaHUs U pa3pabOTKNU HHCTPYMEHTOB.

- CnocoOHOCTh NPHUMEHSTh METOAbl OOpaOOTKM MaHHBIX MJIS PEIICHUS
IIPUKJIAIHBIX TIPOU3BOICTBEHHBIX 3aa4.

- HaBbIku TecTHpoBaHUS U BaTMAALIMUA MOJIETIEH MAIIMHHOTO O0Y4YEeHHUS.

- CriocoOHOCTh YNpPaBJIATh )KU3HEHHBIM LIUKIOM MOJIEJIEN, BKIIIOYasl dTaIbl
MOJATOTOBKH JaHHBIX, OOyYEHHS U BHEAPEHUS.

Opeanusayuonno-ynpasienyeckas 0esimenbHoCmy.
- ['OTOBHOCTh K OpraHu3alli W YIPaBICHUIO HAYYHO-UCCIEIO0BATEIbCKUMHU U
MIPOU3BOICTBEHHBIMH MPOEKTAMH B C(Pepe MAIIUHHOTO O0yUYEHUSI.

- CrtocoOHOCTh MPUMEHSATH HOPMATUBHBIE U METOAOJIOTMYECKUE TOKYMEHTHI
IPU MJIAHUPOBAHUU Pa3paOOTKU MOJEIIEH.

- YMeHue B3aMMOJEHCTBOBATH C KIMEHTaMH W MapTHEPaMH, HUCIOJIb3Ys
CTaHAPTHI POCKTHOW U MPOLIECCHON TOKYMEHTALUU.

- CrtocoOHOCTB OIIEHUBATH M BEIOMPATH MOXOIBI K Pa3pad0TKE U MHTETPALINH
MOJIEJIEN C yUYETOM YIIPABIICHUS PUCKAMH.

- Bnagenue wmeTtomamMu TpUHSTHS pEHICHUH W aHaIW3a JIAHHBIX JUIS
ONTUMM3AIUHU Pa3pabOTKH MOJIEICH.

Hayuno-neoazozuueckas oesmenonocmo:

- HaBbiku npoBeieHNs: CEMUHAPOB, JJA0OPATOPHBIX U MPAKTUYECKUX 3aAHITHIA
B 00J1aCTH MAalTMHHOTO OOYYEHHUS.

- VYuactue B pa3paboTke y4eOHO-METOAMYECKUX MaTepUaJIOB H
JIOKyMEHTAI1H.

- YMeHHe PYKOBOJWTH HAYYHOU W Y4EOHOM ACATEIHLHOCTHIO CTYJICHTOB B
00J1aCTH MAIIMHHOTO 00YyYEeHUS.

Pezynomamui oceoenust npocpammol

[TporpaMmMa JOKTOpaHTypbl 00€CIEUMBAET BBITYCKHUKOB HEOOXOIUMBIMU
OOIIEKYJIBTYPHBIMU U MTPO(PecCHOHATBHBIMU KOMIIETECHIIUSIMU, TIOJTOTaBINBAs UX K
yCHEMHOW NpOo(ecCHOHaNbHON M Hay4YHO-UCCIIEAO0BATENIbCKOW JEATENBHOCTH B
00JIaCTH MAIIMHHOTO O0YYEHHUS U aHaJIU3a JaHHBIX.
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3AK/IIOYEHUE

[Iporpamma noxktopanTypsl o HarpaniieHuto 8D06102 — «Machine Learning
& Data Sciencey HarlesieHa Ha TOJITOTOBKY BHICOKOKBATH(PUIIMPOBAHHBIX YUEHBIX U
UCClIeIoBaTeNe, CHOCOOHBIX pEIlaTh CIOKHbIE HayyHble 3aJaud B 00JacTu
MAIIMHHOTO OOy4YeHHs W HAayKu O JaHHBIX. B mpormecce 0OydeHHsS TOKTOPAHTHI
OCBaMBAIOT HAaBBIKM, HEOOXOAMMBIC I TPOBEACHUA CAMOCTOSTEIbHBIX
UCCJIEJOBAaHHUM, KpUTUUECKOTO aHAJIN3a JaHHBIX U pa3padOTKU NEPETOBBIX MOAEIEH
U QJITOPUTMOB, IPUMEHUMBIX B Pa3IMYHBIX 00JIaCTSIX.

BeinyckHuku nporpammsl 00J1a/1atl0T KOMIETEHIUSMH, KOTOPbIE BKIOYAIOT
ri1y0OKOe MOHUMaHUE TEOPETUYECKUX OCHOB, MPAKTHUUECKHE HABBIKU O0OpaOOTKU
JAHHBIX, a TAKXKE YIIPaBICHYECKUE U MEeJarOTHUECKUE CTIOCOOHOCTH. DTO MO3BOJISIET
UM HE TOJbKO pa3BUBAaThCsl B HAYYHOM JAESITEIBHOCTH, HO W Yy4YacCTBOBaTh B
oOpa3oBaTeNpHBIX  Mpoleccax, 4YTO  JelaeT  HUX  BOCTpeOOBaHHBIMU
npodeccuoHanaMu Ha MEXAYHapOIHOM YPOBHE.

[TporpaMMa HampaBieHa Ha pa3BUTHE HCCIIEAOBATEIbCKOTO IMOTEHIIMANA,
WHHOBAIIMOHHOTO MBINUICHUSI W JUACPCKUX KadecTB, YTO CIOCOOCTBYET
(OpPMUPOBAHNIO KOMIIETEHTHBIX M OTBETCTBEHHBIX CIIEIUAINCTOB, TOTOBBIX K
CaMOCTOATENIbHOM HaydyHOH U mnpodeccuoHalbHOM JesrenbHocTH. (Ocoboe
BHUMaHUE yaensercs (POPMHUPOBAHUIO YCTOMYMBOTO HAYYHOTO MBIIUICHUS,
(G POBON MHKIIIO3UBHOCTH U 3TUYECKON OTBETCTBEHHOCTH NP paboTe ¢ JaHHBIMU
u anroputMamu. O6pazoBaHue cTpoutcs ¢ yu€tom Llenell ycToHYMBOTrO pa3BuTUs
(ITYP) m mpunnumoB ESG (3konoruueckoe, COIMAILHOE W KOPIOPATHBHOE
yIpaBJICHUE), YTO TIO3BOJISIET BBIIYCKHUKAM IPOEKTHPOBATh TEXHOJIOTHH,
OpUEHTUPOBaHHbIE Ha OOIIECTBEHHOE Oyaro, UU(POBYIO CHPABEAJIMBOCTH U
YCTOWUYHUBOE PA3BUTHE.

Takum 00pa3oM, BeimyckHUKH Tporpammbl 8D06102 — «Machine Learning &
Data Science» cTaHOBSTCSI HE POCTO CIELUATMCTAMHU, HO JHIEpaMH, CHOCOOHBIMU
BHOCHUTbH 3HAUMMBbIH BKJIA]] B pa3BUTHE HAYKH U TEXHOJIOTMI Ha T7100a1bHOM YPOBHE,
NEHCTBYS B HMHTEpPEcax OTKPBITOTO, STHYHOTO M HWHKIFO3UBHOTO HHU(POBOTO

Oymy1ero.

3aBeayomas kadgeapoi % Aomoaauna @.H.
«IIporpaMMHasi UHKeHEePUSI» W /
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