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CooTBercTBHE (BbIOCPHTE OJHH BAPHAHT

Ne Kpurepun O6ocHoBaHHE NO3HIIHH OPHITHATBLHOIO PElICH3EeHTA

0TBETA)

1. | Tema nuccepraunu 1) Jluccepranus BolIOIHEHA B paMKax Tema uccepranuu COOTBETCTBYET IPUOPHTETHOMY HAITPABJIEHUIO
(Ha maty eé [IPOEKTA WK TEJIeBO MPOrpaMMbl, Hay4HOro pa3Butus « MHGOpPMAITHOHHO-KOMMY HUKAIIHOHHBIC
YTBEPXKICHHS) (uHaHCHPYEMOH U3 roCyapCTBEHHOIO TEXHOJIOTHNY.

COOTBETCTBYCT O1o/pKkeTa (yKasaTh Ha3BaHUE ¥ HOMEP TIPOEKTA [Ipomomkaromuiics mepexox Kazaxcrana k nudpoBoii 5KOHOMHKE,
HallpaBJICHHUAM I [POTPaMMBI) OCHOBAHHOM Ha NaHHBIX, (opManH30BaHHbIH B HanmonaisHOM
HAyqHOTO pasBuTHs | 2) Jluccepranns BBIIOJHEHA B paMKax apyroil | npoekrte «[{udposoit Kazaxcrany (Ilocranosnenue [IpaButenbcTsa
u/um rOCyJapCTBEHHOH MPOrpaMMEI (YKasaTh Ne 827, 2017 r.), Ctparernueckom ruiane pa3eutus Jo 20235 roxa
FOCY1IapCTBEHHBIM Ha3BaHUE IIPOrpaMMBbl) (Yxa3 Ilpesuaenta Ne 636, 2018 r.) u Konueniuu pa3Butus HayKn
[TporpaMmam 3) Jluccepramms cOOTBETCTBYET Ha 2022-2026 roxsl (ITocranosienue [pasurenscTa Ne 736, 2021
NPAOPUTETHOMY HATIDABJICHHIO Pa3BUTHS r.) TpedyeT MacITaOupyEeMbIX HHTEJUICKTY AJIbHBIX CHCTEM,
HAYK, YTBEP)KJIEHHOMY Bricieii Hay4no- crnocobHbIX 00pabarbiBaTh O0NBIIHE 00BEMBI PA3HOPOIHBIX
TEeXHHYECKON Komuccrel npu [IpasutenscTe | A0OHEHTCKHX [JAHHBIX B KOMMEPYECKUX LEISAX.
Pecny6muku Kazaxcran (yka3aTh
HalnpaBJIeHHE)
2. | 3Ha9UMOCTb ISt PaGora BHOCHT / HE BHOCHT CYIlIE€CTBEHHBIN JlanHas paboTa BHOCHT 3HAYMTEILHBINA BKJIA/( B HAyKy, U €€

HayKH

BKJIAJI B HAYKY, ¥ 6€ Ba)KHOCTH XOPOIIO
packpbiTa / He pacKpsita

Ba)XHOCTb XOPOLIO M3BECTHA.

Pabota umeer 3HaUMMYTO HAYUYHYIO IEHHOCTH W BHOCUT
CYIIECTBEHHBIH BKJIa/ B IPUKIAHYIO HAYKy O JaHHBIX, 0COOCHHO B
TIpe/IcTaBJICHAE M aHATA3 HA OCHOBE CXOJICTBA KPYITHOMACIITaOHBIX
TeTepOreHHBIX TAOJHYHbIX JaHHBIX. E€ OCHOBHOM BKJIaj
3aKJIIOYAETCS B CHCTEMATHYECKOH WHTErpallvH, ajlanTalid 0




IPOMBILIIEHHON BAIM/IAIHMH CYLIECTBYIOIHX METOJI0B TIy0OKOTO
00yueHus, a He BO BHEIPEHHH NIPHHIMIIAAILHO HOBOH TCOPUH
00yuenus. Hayunas 3Ha4MMOCTD B II€JIOM XOPOLIO W3BECTHA, XOTA
HEKOTOpBIE YTBEPXK/ICHUS OTHOCHTEIBHO TEOPETHIECKOH HOBU3HBI
cinenyet GopMyIHPOBaTh OOJIEE OCTOPOXKHO.

3. | llpunuun YpoBeHb CaMOCTOSTENLHOCTH:: VpoBeHb CaMOCTOSITETBHOCTH - BHICOKHH.
CaMOCTOATCIIBHOCTH | ]) BBICOKHIA; JlvccepTanus 1EMOHCTPHPYET BHICOKHH YPOBEHD
2) cpeJIHuiA; CaMOCTOSTEILHOCTH aBTOpa. ABTOP CAMOCTOSATE/ILHO
3) HU3KHIA; chOpMYITMpOBAIT HCCITEI0BATENBCKHH TIOIXO0J1, paspaborai n
4) CAMOCTOSTETBHOCTH HeT peamu3oBail IpeUI0KEHHBIE MOJIE/IM aBTOKOIMPOBLIMKA U Siamese
HEHPOHHOM CETH, CIIPOEKTHPOBAJI KOHBekep 00paboTKH
JAHHBIX/IOTOK MAIIMHHOI'O 00y4eHHs U IIPOLE/Ty PbI
IKCIIEPUMEHTATBHON POBEPKHU, IPOAHATA3UPOBAIT 0Ty YCHHbIC
pe3yJIbTaThl ¥ Y4aCTBOBAJ BO BHEJPEHHH pa3pabOTaHHOH CHCTEMBI B
npoMbiiienHo# cpene. [locnenoBarenbHOCTh 3TANOB
HCCIIEIOBAHHS, OT (GOPMYITHPOBKH MPOOIIEMBI 10 IPAKTHYECKOrO
BHEJIPEHHS H MyOJIMKal[iK pe3yJIbTAaTOB, MOATBEPHKIACT
CYIIEeCTBEHHBIH JIMYHBIA BKJIAJl aBTOPA.
4. | IlpuHun 4.1 ObocHOBaHME AKTYAILHOCTH AKTYyaJIbHOCTb UCCNIeIOBaHus 000cHOBaHa. TpH HE3aBUCUMBIX
BHYTPEHHETO JIMCCEepTalUu: SMITMPUYECKHX HAOMOACHHS OJTHOBPEMEHHO MOTHBHUPYIOT IaHHOE
€IHHCTBa 1) obocHoBaHa; HccieoBanue: (a) KJIacCHIecKoe THHEHHOE CHUKEHHE pa3MEPHOCTH

2) yacTHYHO 00OCHOBaHA;
3) He obocHOBaHA

HE M03BOJISET BLIABHTH HEJIMHEHHYIO CTPYKTYPY B3aHMOJICHCTBHUS,
TIPACYTCTBYIOIIYIO B TIOBEICHYECKHX JAHHBIX TEIEKOMMYHUKALUHA;
(6) KoHTpONIHpYeMBbIe KIacCHOHKATOPBI VIS KAX/I0H KaMIIaHUK HE
MAacIITaOupPYIOTCS JUIS OJJHOBPEMEHHOM JIOCTABKH PEKJIAMHBIX YCIIyT
B2B HeckoIbKAM KIIMEHTaM; (B) 10 JIaHHON pabOThI He
CyIecTBOBaIo 0000IEHHOM MOIENIH CXOACTBA UL
TEJIEKOMMYHHKAIHOHHOH oOmacTu. CoBnazieHue 3TUX TpeX
po6EIIOB MOIHOCTHIO OTPAB/IBIBAET BEIOPAHHOE HANIPABICHHE
UCCIIC/IOBAHUSI.




4.2 CopepixaHue TUCCEPTAIIHHA OTPAKAET TEMY
JIACCEPTALUHU:

1) orpaxkaer;

2) 4acTHYHO OTpaXkaer;

3) He oTpaxkaer

Coziepkanue OTpaxaer TeMy B I0JIHOH Mepe. Hazpanue obelaer
«MOJIENTM M METO/IbI TITyOOKOro 00y4eHH s U1 IOMCKA IOX0XKEH
ayIuTOpHM»: rj1aBa | paccMaTpHBaeT CyLIECTBYIOMIUE MOJICTTH U
yCTaHaBJIMBaeT poder; riasa 2 MoAroTaB/IMBAET JaHHbIC,
obecnieunBaronye o0ydeHre MOJIEIH; IJ1aBa 3 pa3padaTeiBacT
OCHOBHYIO MO/I€JIb aBTOKO/IMPOBIIUKA; I71aBa 4 pacumpsier e€
METOJIOM CHAMCKOT'0 CXOJICTBA; [JIaBa 5 MoMemaeT Mo/Ielib B
[IPOU3BOJICTBEHHYIO CHCTEMY; TJ1aBa 6 HKCIIEpUMEHTAILHO
MOATBEPAKIaeT BCe yTBepkaAeHusA. Hu o/1Ha ri1aBa HE OTKJIOHACTCS OT
3asBJIEHHON TEMBI.

4.3 Ilenb 1 3a1a4 COOTBETCTBYIOT TEME
JUCCEPTALIAH:

1) COOTBETCTBYIOT;
2) 4aCTHYHO COOTBETCTBYIOT,
3) HE COOTBETCTBYIOT

CooTBETCTBYIOT. 3asBlICHHAS IIE]Th — UCCIIEI0BATH METOIBI
00y4eHus Npe/ICTaBjIeH A 1 pa3paboTaTh MacIITAOMPYEMYIO
CHCTEMY MOXOXKEHN ayIMTOPHH — JIEKOMIIO3HPOBaHa B YETHIPE
KOHKPETHBIX HAyYHBIX BKJIa/Ia, KajKIbli U3 KOTOPBIX
3KCIIEPUMEHTATBHO BAIMAXPOBaH B riiaBe 6. CooTBETCTBHE BKIIA/a
IKCIIEPUMEHTAIIBHOMY PE3yJIbTaTy SBJIACTCS ABHBIM
[POBEPSAEMbIM.

4.4 Bce paszienbl 4 IOJIOKEHHS JHCCEPTALAH
JIOTMYECKH B3aUMOCBSA3AHbI:

1) mOTHOCTRIO B3aHMOCBS3aHbI;
2) cBA3b YaCTHYHAA,
3) cBs3b OTCYTCTBYET

[ToaHOCTBIO B3aUMOCBsA3aHbL. Uepe3 AUCCEPTAIHIO IIPOCIICKUBACTCS
4&TKas [EeNoYKa 3aBUCUMOCTEN: pellieH s 10 npelo0paboTke U3
rnassl 2 (mopor koppensuuu 0,77, yiaieHue BHIOpPOCOB METOIOM
U30JISILIMOHHOTO Jieca) HeMOCPEACTBEHHO ONIPEEIIAIOT, KAaKHe
NPHU3HAKHA NIOCTYMAIOT B ABTOKOJUPOBIIMKHY IJ1aBbl 3. 288-MepHbIe
NaTeHTHbIC BEKTOPHI U3 IJ1aBbI 3 SBIIAIOTCH €AMHCTBEHHBIMHU
BXO/IHBIMH JIAHHBIMH KaK JUIS MOZYJISl KOCHHYCHOTO MMOMCKA, TaK U
JUIS MOJTyJIsi CHAMCKOT'O CXOJICTBA IJIaBbl 4. ADXHTEKTypa HH(epenca
[JIaBhI 5 ONEpalHOHAIM3UPYET KOHBEHeph! OLIEHKH, pa3paboTaHHbIe
B riase 4. ['71aBa 6 oleHHBaeT COBOKYIIHBIA Pe3yIbTaT BCEX
npeabIyIuX ri1aB. HecBsi3aHHBIX KOMIIOHEHTOB HET.




4.5 TlpenyiosxeHHbIe aBTOPOM HOBbIE PELICHHUS
(IPHHLIMIIBI, METOIBI) APTYMEHTHPOBAHBI H
OLIEHEHBI [0 CPABHEHHIO C H3BECTHBIMH
peIeHUsIMH:

1) KpuTHYECKHI aHAJIU3 €CTh;

2) aHanu3 YaCTHYHEIH;

3) aHanM3 npejcrasiseT coboit He
coOCTBEHHBIC MHEHHS, a IIUTATHI APYTHX
aBTOPOB;

4) aHaJTH3 OTCYTCTBYET

ITpoBOIUTCS KPUTHYECKUH aHaIM3. ABTOP OLIEHHBACT
NpeJIOKEHHBIE PEIICHUs B CPABHEHHH C HECKOJTBKHMHU
YCTOSBIIMMUCS METOJIAMH 1 JIa€T HHTEPIIPETAINIO MOJIyYeHHbIX
JKCIEPUMEHTAIILHBIX pe3yibTaToB. CpaBHUTEIbHbIN aHAIH3
JIeMOHCTPHPYET MIPEUMYIIECTBA IIPEUIOKEHHOM CTPYKTYPBI,
OCHOBaHHOM Ha aBTOKO/IMPOBIIMKE M Siamese CETH.

[IpuHnun HayuHOH
HOBU3HBI

5.1 SBnstoTCS M HAaydHBIE Pe3Y/IbTAThl U
HOJIOKEHUS] HOBBIMH?

1) DONHOCTEIO HOBEIE;

2) YacTUYHO HOBBEIE (HOBBIMH SIBJISIOTCH 25—
75%);

3) He HOBBIE (HOBBIMU SBIISIOTCS MeHee 25%)

HayuHble pe3yJIbTATEL SBISITCS COBEPIIEHHO HOBBIMH.

ABTOp Tpe/IaraeT OpUrHHATBHYO HHTETPALHIO 00y YeHHS
MHOTO00OBEKTHOMY TIPE/ICTABICHUIO, MHOTOYPOBHEBBIX
ABTOKOJHPOBIIUKOB M MOJIE/IMPOBAHHS CXO/CTBA HA OCHOBE
CHAMCKHX ceTell /IS reTepOreHHBIX TeJIeKOMMYHHKAIlMOHHBIX
JIAHHBIX U [IPOBEpsIeT NPEUIOKEHHYIO CTPYKTYpY Ha
KPYyIHOMACINTaOHBIX peanbHbIX Habopax AaHHbIX. [Ipu 5TOM
OCHOBHBIE AJITOPUTMbI H APXHTEKTYPHBIE KOMIIOHEHTBI OCHOBaHBI Ha
YCTOSIBIIMXCSL METOJIAaX Tirybokoro obydenns. Takum oOpasom,
rJlaBHas HOBH3HA pabOThI CBA3aHA C aJjaNTalluel, KOMOMHUPOBAHHEM
¥ IPOMBIIIZICHHOH POBEPKOH H3BECTHBIX II0IXO0JIOB.

5.2 SBnsiioTcs 1M BBIBOJIBI TUCCEPTAIIHH
HOBBIMHU?

1) MOTHOCTEIO HOBBIE;

2) 9aCTHYHO HOBbIE (HOBBIMH SIBJISTIOTCS 25—
75%);

3) He HOBbIE (HOBBIMH SBJIAIOTCS MeHee 25%)

[TomHOCTEIO HOBasi paboTa. ABTOp MpEICTaBIsgeT OPUTHHAIbHbBIS
SKCIIEPMMEHTAJIbHBIE Pe3yIbTaThl, Kacaromuecs 3QHEKTHBHOCTH
[peITI0KEHHON CTPYKTYpPBl MHOTOOOBEKTHOIO BCTPaNBAHUS H
00ydeHusi CXO/ICTBY Ha OOJBIIMX 00BEMAX IeTEPOreHHBIX
TENEKOMMYHUKAIUOHHBIX JIAHHBIX. BBIBOJIBI OTHOCHTEIIHHO
TOBBILIEHHUS TPOM3BOAUTENBHOCTH, BEIYMCIIUTEIIBHOM

3P HEKTUBHOCTH M IPAKTHYECKOTO IPUMEHEHHS CrielMpUYIHBI LISt
IPOBEJICHHOTO HCCIe0BaHus. TeM He MEHee, HEKOTOPhIC BHIBObI




MOATBEPKIAIOT YK€ YCTAHOBJICHHBIE CBOMCTBA aBTOKOAMPOBIINKOB,
CKPBITBIX IIPE/ICTABJICHUI 1 CHAMCKHX CETEH.

5.3 TexHuueckne, TEXHOJIOTHYECKHE,
IKOHOMHYECKHE WK YIIPaBICHYCCKHE
PEUICHHS SABJISAKOTCS HOBBIMH H
000CHOBaHHBIMH:

1) DOJHOCTBIO HOBHIE;

2) YaCTHYHO HOBbIE (HOBBIMH ABJIAIOTCH 25—
75%);

3) He HOBBIC (HOBBIMH SIBJISTIOTCS MeHee 25%)

TexHuYECKHE M YIIPABJIIEHYECKUE PEUICHHS ABISIOTCS NOTHOCTBIO
HOBBIMH. PellleHre UCoJb30BaTh OT/IENBHBIC IIPEAMETHO-
OpPHEHTHPOBAHHBIE ABTOKOIMPOBIIUKH BMECTO €IHHOM COBMECTHOH
MOJIEJH OBLIO OIIEHEHO SMITHPHYECKH (COBMECTHAS MOJICTTH
nokazana 6osee Hu3kui Lift Ha mociexyommx sranax) u
000CHOBAaHO aHAJIM30M B3aHMHO# HHQOPMALMH, TTOKA3aBITUM, 4TO
BHYTPHOOBEKTHBIE KOPPESsiiA HPEBBILIAIOT MEXKOObEKTHBIE B 4,6
paza. BeiOOp KOHTPaCTHBHBIX MIOTEPh BMECTO TPHILIETHBIX
060CHOBAH aHATH30M CTaOMIILHOCTH 00y4eHus. JIByXpexnmHast
apxutekTypa uadepenca (Spark RDD s HHOKP, Pandas+joblib
JUIS TIPOM3BOJICTBA) — ATO HOBOE MHXKEHEPHOE PEICHHE,
060CHOBaHHOE ONEPAIMOHHBIMU OrPAHHYEHUAMH LEIECBON CPe/IbI
pa3BEpPTHIBAHHA.

6. | OGocHOBAHHOCTH Bce ocHOBHBIE BBIBO/IBI OCHOBAHLI / HE OCHOBHBIE BBIBOJIbI OCHOBaHbI HA HAYy4HO 000CHOBAHHBIX JJAaHHBIX.
OCHOBHLIX BbIBOJIOB OCHOBAaHbI Ha BECOMBIX C HAYYHOM TOYKH (OCHOBHEIE BBIBOJbI JIACCEpTALHH JOCTaTOYHO XOPOIIo 000CHOBaHBL.
3peHHs JOKa3aTeIbcTBaxX JINOO JOCTaTOYHO ABTOp ONHApPAETCH HA IKCIIEPAMEHTAJIbHBIE Pe3yJIbTaThl,
xoporo obocHoBaHb! (151 qualitative research | mosyuennsie Ha KpynHOMacIITaOHOM pealbHOM HabOpe NaHHBIX
¥ HalpaBJICHUH MOATOTOBKH 110 HCKYCCTBY M TEJACKOMMYHHKAIIAH, CPABHEHHS C YCTAHOBJICHHBIMHA 0a30BBIMU
IryMaHUTapHbIM HayKaMm). METOJIAMH M OLIEHKY B paMKax 17 peKJIaMHBbIX KaMIaHuH ¢
HCIIONIb30BaHMEM MHOKeCTBa nokasareieil spdexruBHOCTH. Tem He
MeHee, I0CTOBEPHOCTh BBIBOJIOB MOXHO OBLIO ObI IOBBICUTH 33 CYET
IIPOBEPKH CTATHCTHYECKON 3HATUMOCTH, COOOIIECHHS O
BapHuabebHOCTH TIOKa3aTesieil H BHEIHEH IPOBEPKHU HaA
He3aBUCHMBIX Habopax JaHHBIX.
7. | OcHOBHBIE Heo0Xxo1MMOo OTBETHTH Ha CIIEAYIOIIHME 7.1 Bcee yetnIpe MOJIOKEHHS 10Ka3aHbL.
IIOJIOKEH NS, BOIIPOCHI 110 KKIOMY TOJIOKEHHIO B

OTACILHOCTH:

7.2 He siBnsiercsi TPUBHAILHBIM.




BBIHOCHMEIE Ha
3aLUTY

7.1 Jloka3zaHO JI¥ TOJIOKEHHE?

1) Zoka3aHo;

2) ckopee J0Ka3aHo;

3) ckopee He JI0Ka3aHo,

4) He noKa3aHo;

S5) B TeKkymie# GpopMyTHPOBKE IPOBEPHTH
JIOKa3aHHOCTH MOJIOKEHUS HEBO3MOXKHO
7.2 SBnsieTcs JIH TPHBHAIBHBIM?

1) na;

2) Her;

3) B TeKy1el GopMyIMPOBKE IPOBEPUTH
TPHBHAIBHOCTD ITOJIOJKEHHS] HEBO3MOXHO
7.3 SBnsieTcs M HOBBIM?

1) ma;

2) Her;

3) B Tekymie# GopMyITHPOBKE IPOBEPUTH
HOBH3HY I0JI0KEHUS HEBO3MOKHO

7.4 YpoBeHb I IPUMEHEHHS:

1) y3xkwmii;

2) cpenHmii;

3) IUPOKHiA;

4) B Texyieit GopMyIHPOBKE TPOBEPHTH
YPOBEHb IIPUMEHEHUS ITOJIOKEHHS
HEBO3MOKHO

7.5 JlokazaHo i B cTathe?
1) na;
2) Her;

7.3 Hooe.
7.4 YpoBeHb NPUMEHEHHS — ITHPOKHH.

7.5 oka3zaHO B CTAThIX.




3) B TeKy1IeH GopMyIHpPOBKE IPOBEPUTH
JIOKa3aHHOCTB I10JIOXKEHHUS B CTaThe
HEBO3MOXKHO

[TpuHIIAN
HaJAEKHOCTH.
Hapnéxuoctn
HCTOYHUKOB H
TIPEeI0CTABIEHHOM

uHpopMaHU

8.1 Bribop MeTo to10ruu - 000CHOBaH HITH
METOJIONIOTHS JIOCTATOYHO M0ApoOHO OIMHCcaHa:
1) ma;

2) HeT

Ja, BbIGOp METOIMKH 000CHOBAH H OIHCAH JOCTATOYHO MOJIPOOHO.
B muccepraiuy npeacTaBIeHbl OCHOBHBIE Tallbl IPEABAPUTEILHON
00paboTKH JaHHBIX, IOCTPOSHHS MOJIENIeH, 00y4eH s, 00yHYeHHUs 110
10100110, CPaBHUTEILHOM OIICHKH U IIPAKTHYECKOH peanu3alny.
BrIOpaHHbIe METOIBI COOTBETCTBYIOT IE/IAM HCCIIEIOBAHUS U
xapakTepucTHKaM Habopa JaHHbIX. OIHAKO METOAONOTHYECKOE
OIKCAHKUE MOXHO OBLIO OBbI JONOIHATEIHHO YTy YIlUTh,
npeocTaBuB Goliee moaApobHyI0 HH(OPMALHIO 0 BRIOOpE
rUIIeprapaMeTpoOB, HACTPOHKAX BOCIIPOM3BOIUMOCTH,
CTaTHCTHYECKOM TECTHPOBAHMU M NOCTPOCHHH MOJIOKUTEBHBIX H
OTpPHUIIATEIbHBIX Tap.

8.2 Pe3ymbraTrhl HcCcepTAlIHOHHON pabOTHI
HOJIy4€HBbl C HCTIOTh30BAHHEM COBPEMEHHBIX
METOJIOB Hay4HBIX UCCIICOBAHHI U METOIUK
00pabOTKH M HHTEPIIPETALMH JIaHHBIX C
IPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTHH:
1) na;

2) Her

Ja.

8.3 TeopeTuueckue BbIBObI, MOJCIIH
BBISBJICHHBIE B3aUMOCBS3H U 3aKOHOMEPHOCTH
Jlokazanbl M moaTBepKaeHBI
3KCIIEPHMEHTAIIBHBIM HCCIIeIOBaHHEM (s
HaIpaBJICHH# MOATOTOBKH [0 NEIaroru4ecKum
HayKaM pe3yJIbTaThl JOKa3aHbl HA OCHOBE
Nearori4ecKoro 3KCIepHMeHTa):

1) na;




2) HeT

8.4 Bayxaple yTBEpXKICHHS MTOATBEPKIECHDI /
YaCTHYHO MOATBEPXKICHB! / HE TOATBEPIK/ICHbI
CCBUIKAMH Ha aKTYalBHYIO U JIOCTOBEPHYIO

HAY4HYIO JINTEPATYPY.

[loarBepKIIEHEI.

8.5 Hcnonb30BaHHBIE HCTOYHUKH JTATEPATYPhI
JIOCTATOYHBI / HE IOCTATOYHBI IS
JITEpaTypHOro 0630pa

l ! OCTATOYHBEI.

[IpuHIun
NPAKTUYECKOH
LIEHHOCTH

9.1 luccepranuusi HMEET TEOPETHUECKOE
3HAYECHHE:

1) na;

2) HeT

9.2 JluccepTaiis HMeeT PAKTHYECKOE
3HAYEHHUE U CYIIECTBYET BHICOKAs BEPOSATHOCTH
NPUMEHEHUS NOTy4YeHHBIX pe3yJIbTaToB Ha
pPAKTHKE:

1) na;

2) HeT

9.3 IlpennoxeHus Ui HPAKTHKH SBIISIOTCS
HOBBIMHU:

1) HOJHOCTBIO HOBBIE;

2) YaCTHYHO HOBHIE (HOBLIMH SBJISIOTCS 25—
75%);

3) He HOBBIE (HOBBIMHU SBJISIOTCS MeHee 25%)

[IO0HOCTBIO HOBEIE.

10.

KauecTBo Hanucanus
1 oopMITeHus

KauecTBo akajieMH4YeCcKOro muchbMa:
1) BbICOKOE;

KauecTBo akajgeMH4eCKOro MHChMa — BBICOKOE.




2) cpennee;
3) HUXE CpeHero;
4) HU3KOE

11.

3amMeuanus u
NPeIOKEHHS 110
JIUCCEepTaIHH

HayuHyro HOBU3HY clieyeT GopMyIupoBath ¢ O0JIbIIeH
OCTOPOKHOCTBIO, IIOCKOJIBKY OCHOBHOM BKITa/| 3aKJIF09AETCA B
MHTErpal{y U IPEMEHEHHH YCTOSBIIMNXCS METOJIOB 11y O0KOr0
o0yueHms.

VTBepK/eHHE 0 MEKIUCIHIUTHHAPHOM IIPUMEHUMOCTH CIIEAYET
OTPaHHUYHTh, IIOCKOJIBKY IPOBEPKA IPOBO/INIACE B OCHOBHOM Ha
JIAHHBIX TEJIEKOMMY HHKAIIHH.

Bri6op 288-MepHOTr0 JaTEHTHOTO IPOCTPAHCTBA U KIIFOYEBBIX
rHTIEpIapaMeTpoB clielyeT 060cHoBaTh 60Jiee 10APOOHO.

B 1es1oM, MccepTanys paccMaTpUBaeT akTyalbHYyIo IpodieMy H
JIEMOHCTPHPYET BBICOKYIO MPAKTHYECKYIO ICHHOCTb, HO
YTBEPK/IEHUs] O HOBH3HE M SKCIIEpUMEHTAIbHAs IIPOBEPKA JIOJKHBI
OBITBH TIpe/ICTaBICHBI D0JIEEe TOYHO.

12.

Hayunniii ypoBenn
craTeit TOKTopaHTa
10 TeMe
ucciieioBanus (B
ClIy4ae 3alUThl
JUCCEPTAINH B
dbopme cepum crareit
odHITHATEHBIC
PEIEH3EHTHI 1al0T
3aKJTFOYEHHE O
HAYYHOM YPOBHE
KaKJI0OH CTaTbH

[TpencrapneHHble MyOIMKALMH JEMOHCTPHPYIOT IIOCIIEI0BATCIEHY IO
HCCIIE0BATEILCKY 0 TPACKTOPUIO, B KOTOPOH Kajk/ias CTaThs
OCHOBBIBAETCS HA Pe3yIbTaTax IpeabLIyne, 00pa3yst COBOKYTHBLH
HAyYHBIN BKJIAJI, COOTBETCTBYOIIHMI YPOBHIO HAYYHBIX
HCCIIEIOBaHHH,




JIOKTOpAHTAa 110 TEME
MCCIIe/IOBAHHUS).

13. | Pemenne XoparaiictBoBaTh nepes KoMuteToM 0 NpUCBOCHUH CTENEHH
oumansHOrO nokropa punocopun (PhD)

pelleH3eHTa
(coryiacHO nyHKTY 28
JEHCTBYIOIIEIr0
Tumosoro
I10JIOXKEHUSA )

3akaouenue

IIpescraBnenHas uccepTanys Ha COMCKaHHe cTenenH Joktopa punocoduu (PhD) ToxTaxynosa Hiasmypara Typasimaramerosnda Ha teMy «Deep
Learning Models and Methods for Finding "Similar Audience" in Targeted Advertising» («Moemu u MeTo/IbI Ty6OKOro 0OYYEHHs VIS [IOUCKA
NOXOKEH ayJMTOPHH TPH TapreTUPOBAHHOH peKiame») oTBedaeT TpeGoBauusm «IIpaBuyi NMpPHCYXIEHUS CTENEHEH», a €e aBTOp 3aciy)KHBAET
X0/1aTaicTBOBATh nepe KoMuTeToM JUIs IpUCY K ICHUS JOKTOPAHTY CTelenu JokTopa punocodun (PhD).

OduuuanbHbIH peneHsenT:
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REVIEW OF THE OFFICIAL REVIEWER

on the dissertation work of Tokhtakhunov I'murat Turdymagametovich on the topic «Deep Learning Models and Methods for Finding “Similar

Audience” in Targeted Advertising»,

provided for the degree of Doctor of Philosophy (PhD) in the educational program: 8D06105 — «Data Science»

Ne Criteria Eligibility (please select one answer option) Justification of the official reviewer's position
1 | The topic of the thesis | Compliance with priority areas of scientific The dissertation topic corresponds to the priority direction of
(as of the date of its | development or government programs: scientific development «Information and Communication
approval) 1) The dissertation was completed within the Technologies».
corresponds  to  the project or target program financed from the Kazakhstan's ongoing transition to a data-driven digital economy —
directions of | state budget formalised in the National Project «Digital Kazakhstan»
scientific 2) The dissertation was completed within the (Government Resolution No. 827, 2017), the Strategic Development
development and/or | o o000 program Plan until 2025 (Presidential Decree No. 636, 2018), and the Concept
government programs 3) The thesis corresponds to the priority for the I?evelopment of Science fot 2022-2026 .(Gov.ernment
i ctionol scientiicls £lubiont aopioved Resolution No. 736, 2021) — requires scalable intelligent sys'tems
by the Higher Stientific and Technical capable of pr.ocessing large volumes of heterogeneous subscriber data
Commission under the Government of the for commercial purposes.
Republic of Kazakhstan (indicate direction)
2 | Importance for | The work makes / does not make a significant | The work makes a significant contribution to science, and its
science contribution to science and its importance is importance is well-disclosed.

well-disclosed / not disclosed

The work has meaningful scientific value and makes a relevant
contribution to applied data science, particularly in the representation
and similarity-based analysis of large-scale heterogeneous tabular
data. Its main contribution lies in the systematic integration,
adaptation, and industrial validation of established deep-learning




methods rather and less introduction of a fundamentally new learning
theory. The scientific importance is generally well disclosed,
although some claims concerning theoretical novelty should be
formulated more cautiously..

The principle of self-
reliance

Self-reliance level:
1) high;

2) average;

3) low;

4) no independence

Self-reliance level — high.

The dissertation demonstrates a high level of the author’s
independence. The author independently formulated the research
approach, developed and implemented the proposed autoencoder and
Siamese-network models, designed the data pipeline/ML flow and
experimental validation procedures, analysed the obtained results,
and participated in the implementation of the developed system in an
industrial environment. The consistency of the research stages, from
problem formulation to practical deployment and publication of the
results, confirms the author’s substantial personal contribution.

The principle of
internal unity

4.1 Justification of the relevance of the thesis:

1) justified;
2) partially justified;
3) not justified

Relevance is justified. Three independent empirical observations
simultaneously motivate the research: (a) classical linear
dimensionality reduction fails to capture the nonlinear interaction
structure present in telecommunications behavioral data; (b)
supervised per-campaign classifiers cannot scale to simultaneous
multi-client B2B advertising service delivery; (c) no generalized
look-alike framework existed for the telecommunications domain
prior to this work. The convergence of these three gaps fully justifies
the research direction.

4.2 The content of the thesis reflects its topic:

1) reflects;

Content reflects the topic fully. The title promises «models and
methods of deep learning for finding lookalike audiences»: Chapter 1




2) partially reflects;

3) does not reflect

surveys existing models and establishes the gap; Chapter 2 prepares
the data enabling model training; Chapter 3 develops the core
autoencoder model; Chapter 4 extends it with a Siamese similarity
method; Chapter 5 places the model within a production system;
Chapter 6 validates all claims experimentally. No chapter diverges
from the stated topic.

4.3 The purpose and objectives correspond to
the topic of the thesis:

1) correspond;
2) partially correspond;

3) do not correspond

Correspond. The stated aim to investigate representation learning
methods and develop a scalable look-alike system is decomposed
into four specific research contributions, each of which is
experimentally validated in Chapter 6. The mapping from
contribution to experimental result is explicit and verifiable.

4.4 All sections and provisions of the
dissertation are logically interconnected:

1) completely interconnected;
2) the relationship is partial;

3) there is no relationship

Completely interconnected. A clear dependency chain runs through
the dissertation: the preprocessing choices of Chapter 2 (correlation
threshold 0.77, isolation forest outlier removal) directly determine
which features enter the autoencoders of Chapter 3. The 288-
dimensional latent vectors from Chapter 3 are the exclusive input to
both the cosine retrieval and Siamese similarity modules of Chapter
4. The inference architecture of Chapter 5 operationalises the scoring
pipelines developed in Chapter 4. Chapter 6 evaluates the cumulative
output of all preceding chapters. There are no disconnected

components.

4.5 The new solutions (principles, methods)
proposed by the author are argued and
evaluated in comparison with known solutions:

There is a critical analysis. The author evaluates the proposed
solutions against several established methods and provides an
interpretation of the obtained experimental results. The comparative




1) there is a critical analysis;

2) partial analysis;
3) the analysis does not represent one's own
opinions, but quotes from other authors

4) no analysis

analysis demonstrates the advantages of the proposed autoencoder-
and Siamese-network-based framework. .

The principle
scientific novelty

of

5.1 Are the scientific results and provisions
new?

1) completely new;
2) partially new (25-75% are new);

3) not new (less than 25% are new)

Scientific results are completely new.

The author proposes an original integration of multi-entity
representation learning, stacked autoencoders, and Siamese-network-
based similarity modelling for heterogeneous telecommunications
data and validates the framework on large-scale real-world datasets.
At the same time, the principal algorithms and architectural
components are based on established deep-learning methods. Thus,
the main novelty of the work is associated with the adaptation,
combination, and industrial validation of known approaches.

5.2 Are the conclusions of the dissertation
new?

1) completely new;
2) partially new (25-75% are new);

3) not new (less than 25% are new)

Completely new. Author presents original experimental results
concerning the effectiveness of the proposed multi-entity embedding
and similarity-learning framework on large-scale heterogeneous
telecommunications data. The conclusions regarding performance
improvements, computational efficiency, and practical deployment
are specific to the conducted research. Nevertheless, some
conclusions confirm already established properties of autoencoders,
latent representations, and Siamese networks.

5.3 Technical, technological, economic, or
managerial decisions are new and justified:

Technical and managerial decisions are completely new. The
decision to use separate entity-specific autoencoders rather than a
single joint model was evaluated empirically (joint model produced




1) completely new;
2) partially new (25-75% are new);

3) not new (less than 25% are new)

lower downstream Lift) and is justified by pairwise mutual
information analysis showing within-entity correlations exceed cross-
entity correlations by a factor of 4.6. The choice of contrastive over
triplet loss is justified by training stability analysis. The dual-mode
inference architecture (Spark RDD for RnD, Pandas+joblib for
production) is a novel engineering decision justified by operational
constraints of the target deployment environment.

Validity of the main
conclusions

All key findings are based / are not based on
scientifically sound evidence or are reasonably
well funded

The main conclusions are based on scientifically sound evidence.

The main conclusions of the dissertation are reasonably well
founded. Author supported by experimental results obtained on a
large-scale real-world telecommunications dataset, comparisons with
established baseline methods, and evaluation across 17 advertising
campaigns using multiple performance metrics. Nevertheless, the
validity of the conclusions could be strengthened through statistical
significance testing, reporting of performance variability, and
external validation on independent datasets.

Main provisions
submitted for defense

The following questions must be answered for
each provision separately:

7.1 Has the position been proven?
1) proven;

2) rather proven;

3) rather not proven;

4) not proven

7.1 All four provisions are proven.

7.2 Not trivial.

7.3 New.

7.4 Application level — wide.




7.2 Is it trivial?

1) yes;
2) no

7.3 Is it new?

1) yes;
2) no

7.4 Application level:
1) narrow;

2) medium;

3) wide

7.5 Is it proven in the article?

1) yes;
2) no

7.5 Proven in articles.

The principle of
reliability. Reliability
of  sources and
information provided

8.1 The choice of methodology — is the
methodology justified or is it described in
sufficient detail?

1) yes;
2) no

Yes, the choice of methodology is justified and described in
sufficient detail. The dissertation presents the main stages of data
preprocessing, model construction, training, similarity learning,
comparative evaluation, and practical implementation. The selected
methods are consistent with the research objectives and the
characteristics of the dataset. However, the methodological
description could be further improved by providing more detail on




hyperparameter selection, reproducibility settings, statistical testing,
and the construction of positive and negative pairs.

8.2 The results of the thesis were obtained
using modern methods of scientific research
and techniques for processing and interpreting
data using computer technologies:

1) yes;
2) no

Yes.

8.3 Theoretical conclusions, models, identified
relationships and patterns are proven and
confirmed by experimental research:

1) yes;
2) no

Yes.

8.4 Important statements are supported /
partially supported / not supported by
references to current and reliable scientific
literature:

supported

Supported.

8.5 The literature sources used are sufficient /

Sufficient..

are not sufficient for the literature review:

are sufficient




Principle of practical
value

9.1 The dissertation has theoretical
significance:

1) yes;

2) no

Yes

9.2 The thesis has practical significance and
there is a high probability of applying the
obtained results in practice:

1) yes;
2) no

Yes

9.3 Are the suggestions for practice new?

1) completely new;

2) partially new (25-75% are new);

3) not new

Completely new

10

Quality of writing and
design

Quality of academic writing:
1) high;

2) average;

3) below average;

4) low

Quality of academic writing — high.

11

Comments and
suggestions on the
dissertation

The scientific novelty should be stated more cautiously, since the
main contribution is the integration and application of established
deep-learning methods.




The claim of cross-domain applicability should be limited, since
validation was conducted mainly on telecommunications data.

The choice of the 288-dimensional latent space and key
hyperparameters should be justified in greater detail.

Overall, the dissertation addresses a relevant problem and
demonstrates strong practical value, but the novelty claims and
experimental validation should be presented more precisely.

12

The scientific level of
the doctoral
candidate's articles on
the research topic (in
the case of defending
the dissertation in the
form of a series of
articles, the official
reviewers will
comment on the
scientific level of
each article by the
doctoral candidate on
the research topic).

The publications demonstrate a coherent research trajectory in which
each article builds on the findings of the previous one, forming a
cumulative scientific contribution appropriate for scientific level
research.

13

The decision of the
official reviewer
(according to
paragraph 28 of the

To petition the Committee for the award of the degree of Doctor of
Philosophy (PhD)




current Model
Regulation)

Conclusion

The presented dissertation for the degree of Doctor of Philosophy (PhD) by Tokhtakhunov II'murat Turdymagametovich on the topic «Deep
Learning Models and Methods for Finding “Similar Audience” in Targeted Advertising» meets the requirements of the Rules, the author deserves
to petition the Committee for the award of the degree of Doctor of Philosophy (PhD).

Official reviewer:

Merembayev T.Zh.




