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IIporpamma
BCTYIHTE/IbHOT0 IK3aMeHa
110 00pa3oBaTEIbLHBLIM IIPOrPAMMAM JOKTOPAHTYPhbI
paxyibTera « MHGOPpMAHOHHBIX TEXHOJIOMHII»
ISt HHOCTPAHHBIX IPAKIAH HA NJIATHOH OCHOBE

1 O6mue mos0KeHHA

1.1. llporpamma cocraBieHa B cOOTBeTCTBUH ¢ Ilpukazom MuHucTpa 0Opa3zoBaHus H
naykn PecnyOmuku Kasaxcran ot 31 oxtsabps 2018 roma Ne 600 «OG yreepxaeHuN THIOBBIX
IpaBusl npueMa Ha oOydeHue B OpraHusaluy o0pa3oBaHMA, pealus3yromue 00pa3oBaTEIbHBIC
IIPOrpaMMBI BRICIIIETO H [IOC/IEBY30BCKOro odpasoBauusy ([lanee — TumoBkle mpasuia).

1.2 B KasHY wum.anb-®apabu Ha oOpa3oBarelbHble NPOrpaMMBl OCIEBY30BCKOIO
o0pa3oBanus (JOKTOPaHTYpa) IMPUHUMAIOTCS JIMIE, OCBOMBILUE 00Pa30BaTEIBLHEIE TPOrPAMMEI
ITOCJIEBY30BCKOr0 00OpaszoBaHus. K MOCTYIJICHHIO B JOKTOPAaHTYPY MOIYCKAIOTCs JIMIIA,
HMMEIOIIHE CTEEHb « MATUCTPY .

1.3 Berynurenbuble 3K3aMeHBI TpoOBOasATCS B (opmare cobeceqoBaHusi 10
CJCIYIOIIHM 00pa30BaTEbHBIM IIPOrpaMMam:

v’ 8D06101 — MubopMamoHHbIE CUCTEMBI

v' 8D06102 — KoMIbIOTEpHAS HHIKEHEPHS

v' 8D06103 — KoMnbioTepHEIE HAYKH

v' 8D06105 — CucreMHas UuHKEHEPHUS

v' 8D06107 — Hayka o 1aHHBIX

v 8D06301 — Cucreme! nHGOPMAUOHHON GE30MaCHOCTH
v' 8D06114 — VcKycCeTBEHHBIH HHTEIUIEKT B MEUIIHHE

v’ 8D07128 — VHTemieKTyalbHble CHCTEMBI YIIPABICHHUS
v 8D07109 — Aromaruszanus u Internet of Thing

1.4 Jlna opraHmzaliMyd ¥ NPOBENEHUS BCTYIHMTEILHBLIX 3K3aMEHOB JUIS I[1OCTYILICHUS
HHOCTPaHHOTO aOuTypueHrta pemeHueM pekrtopa KasHY wum. ans-Dapabum cosgaercs
3K3aMeHallHOHHAsA ITPeAMETHAS] KOMUCCHS Ha Y4eOHbIH ro.

B cocraB KoMHCCHM BCTYNHUTENbHBIX 3K3aMEHOB IS IIOCTYILIEHHS HHOCTPaHHOIO
abutypuenra B KasHY Bxomgsr corpyanukn [lenapraMeHTa MHTEpHALMOHAIM3ALMN W
pexpyrtunra (nanee — JIMP) u npodeccopeko-npenonasatensckuii cocrar KazHY.,

1.5 B cnydae ecnmum MHOCTpaHHBIA aOHTYypUEHT, COOTBETCTBYIOIIUM BBIIIEYKA3aHHBIM
TpeDOBAHUAM, HE HMEET BO3MOXKHOCTH [PHEXaTh B YHUBEPCHTET VIS I[POXOIKICHHS
BCTYMHTEIBHOTO cODECeI0BaHus, OH UMEET BO3MOKHOCTE MPOMTH €ro B OHJIAMH (opMmare.

1.6 BerynureneHele 5Kk3aMeHBl B (opMme ycTHOM Oecensl (cobeceqoBaHms) s
IIOCTYTICHUA HHOCTPAaHHOTrO abuTypuenTta oueHuBaroress no 100-OamnpHoit cucreme. ITpu
3aYHUCIICHUH B JIOKTOPAHTYPY Ha IJIaTHOH OCHOBE 3aCUHTEIBaeTcs 75 0aios.

1.7. Ilo uToraMm BCTYNMTENBHOTO JK3aMeHa, OQOPMIISETCs NIPOTOKOJ coOece0BaHMus B
ycTaHoBiennoi Qopme. [Iporokon cobeceqoBanus MOANMCHIBAETCS depes cucreMy «Salem
office» mpenceaarenem u BceMH IIPUCY TCTBYIONIMMH WIEHAMH KOMHCCHH U nepeaaetcs B JIUP.



1.8. Pemenne o mpueme paccMaTpuBaeTCs KOHKYPCHOM KOMMCCHMEH II0 3a4UCIIEHHIO
MHOCTPAHHBIX a0HTYPHEHTOB U O(QOPMIISIETCS] IMPOTOKOIOM uepe3 cucteMy «Salem officen.
Pe3ynbTaThl BCTYNUTENBHOTO 3K3aMeHa 00BSABISIOTCS B I€HL IPOBEICHNA IK3aMeEHA.

1.9. Ilepecnaya BCTYNUTEIBLHOTO dK3aMEHA HE Pa3peLlacTes.

1.10. IlpemycmoTpena anemmsiums IO pe3yibTaTaM IIPOBEIEHHs coOEceloBaHUS B
Te4YeHHE 24 Jacos.

2.  IIposegenne BerynuTeabHOTo dk3amena B 2025 roay

2.1 CobeceroBaHne TPOBOJAUTCS HAa PYCCKOM, Ka3aXCKOM M AHTIHICKOM SI3BIKaX. YCTHOE
cobeceTOBaHAE COJEPIKUT TakKe BONPOCH], HAlpaBleHHLIE HA PACKPBITHE CIOCOOHOCTH K

O0yUYeHMIO, TBOPYECKOH AaKTMBHOCTH H KPHTHYHOCTH MBIIIIEHHS, JIUYHOCTHBIE KAayecTBa
abUTypHEHTA.

2.2 llpuMepHBIi [epeyeHs TeM I co0ece10BaHus

AJITOPUTMbI, UX aHAJIM3 U CO3JIaHuE

CkopocThb pocta PyHKIHHA

['padwr

OpHEHTUPOBAHHEIC U HE OPHEHTUPOBAHHEIE IEPEBbS
OO1uee onvcanue nepeBseB. buHapHOE AEpeBo
KomOuHaTOpHKa 1 BEPOSTHOCTE

bruHOMUaNILHBIE KOXPPHUITHEHTBI ¥ UX OLICHKA
BeposaTHOCTP H e aKCHOMBI

Kounenuuu ycnoBHON BepOSITHOCTH H HE3aBHCUMOCTH
|'eomeTpruueckoe U OMHOMUANTBHOE paciipeielieHue
AJITOPUTMBI COPTHPOBKH

JIMHeHHOEe IPOrpaMMHPOBAHUE U TEOPUS HUTD
HelipoHbI B HCKYCCTBEHHbIE HEHPOHHEIE CETH
Knaccudukanns HelipoHHBIX cereil

APXUTEKTYpa HEUPOHHBIX ceTel

THUIBI MHOTOCIOHHBIX HEHPOHHBIX CETeil

Cetu ¢ oOpaTHBIMH cBsi3siMu. DopMaTbHEIN HEHPOH
OyHKUMS aKTUBALMKA HEHPOHA U ee ()yHKIUH

19.  OOyuenue HEHPOHHOH CETH

20.  Meronsl riyOMHHOrO 00y4YeHus

21.  Anroput™ 00yueHuUs 0THOCNIONHON HEMPOHHOM ceTH
22.  MHorocnoliHast HeMpOHHasl CEeTh

23.  AnropuTMm 00yueHHs MHOTOC/I0HHOI HEHPOHHOI ceTH
24, OO0yyenue ¢ yuuTesnem u 0e3 yuuTes

25.  Tloustue «VIcKyCcCTBEHHBIN MHTEIUIEKT)

26. CoBpemeHHbIE 00/1aCTH UCCIIEIOBAHNN B HCKYCCTBEHHOM HHTEJUICKTE
27.  Texnonorus paboThI ¢ BKCIIEPTHBIMU CHCTEMAMH

28.  OObeKT ynpapieHUs HHTEIUIEKTYaTbHOW CHCTEMOMH
29.  AJTOpUTMBI perpeccuu

30.  OcHoOBHBIE METOABI KTacCHPHKALIMY

31.  HuTennexTyajabHble CHCTEMBI YIPaBJIEHHUS Kak 3Tall pa3sBUTHs aBTOMATH3MPOBAHHBIX
CHCTEM YIIPaBJIEHHS.

32. Ilpobnemsbl nnremnexktyamuzanuu [T ycTpolicTs.

33. HcnonssoBanue I'T ycTpoHCTB M HCKYCCTBEHHOTO HHTEIUIEKTA B OV IYILEM.

34.  Cucremsl yupasnenus B IT ycrpoiicTBax: COBpeMEHHOE COCTOSIHHE H [IEPCIESKTHBEL
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35. MckycCTBCHHBIM WHTELIEKT: JETEPMHHUPOBAHHBIE W HEACTEPMHHUPOBAHHBIC
10 IXO/BI.

2.3 CuCOK peKOMEHIyeMO JTUTEPaTy Bl JUIS T10IrOTOBKH:

. A.H. Kosapues, A.H. Jlanunenxo. Anroput™sl 1 aHaiu3 CJI0KHOCTH: yueGHUK. -
Camapa: M3a-so Camapckoro yausepcurtera, 2018. - 128 c.

2. Pa¢rapmen Tum. CosepiueHHBINH anroput™. YKamHple aJrOPHTMBL U IAHAMHYECKOE
nporpammupoBanue. - CII0.: [Turtep, 2020. - 256 ¢.

3. CemmsanoBa, M. A. Tloctpoenue u aHamH3 anroput™oB 00pabOTKH NaHHEIX: y4eh.-
METOA. mocodue. - ExarepunOypr: M3n-Bo Ypan. yu-ta, 2015. - 108 c.

4. Pox Crusenc. Anropurmbl. Teopus M IpakTHUecKoe NpuMEHeHHe. - MOCKBa;
M3naTenbcTBO «I», 2016. - 544 c.

5. Kopmen Tomac X. AnroputMmel: NOCTpoeHUe U aHAMU3 / 3-e usnanue. — Cnd.: 000
«nanextukay, 2019. — 1328 c.

6.  Trevor Hastie, Robert Tibshirani, Jerome Friedman. The Elements of Statistical
Learning Data Mining, Inference, and Prediction / Springer, 2017. — 737 p.

7. Hal Daume III. A Course in Machine Learning / TODO First printing, 2015. -191 p.

8. Jloypenc Moponu. CKyCCTBEHHBIH MHTE/NIEKT M MAIIMHHOE OOYYEHHE IJIs
MpOrpaMMHCTOB: PYKOBOJACTBO MPOrpaMMHCTa 110 MCKYCCTBEHHOMY HHTEILIEKTY, l-e H3jaHue,
2020. - 543 c.

9. Amnzpeac Mromep, Capa I'Bugo. Beeenue B MallMHHOE OOYUEHHE C MOMOILBEO
Python. PykoBoacTso i criennanucTos 1o padote ¢ nanspivu. — O Reilly. 2016.

10. Sebastian Raschka, Vahid Mirjalili. Python Machine Learning. — Third Edition. Packt
Publishing. 2019,

1. Stuart Russell, Peter Norvig. Artificial Intelligence: A Modern Approach. — Fourth
edition, 2020.

12, Aurélien Géron. Hands-On Machine Learning with Scikit-Learn, Keras, and
lensorFlow: Concepts, Tools, and Techniques to Build Intelligent Systems 2nd Edition, Madison
College Supplies, 2019, — 500c.

13. Ilnac Jx. Banmep. Python mis cloKHBIX 3amay: HAYKA O JAHHBIX M MAIIHHHOE
obyuenwue. — CII0.: ITurep, 2018.

14.  IIonne ®pancya. ['myGokoe 06yuenue na Python. — CII6.: ITurtep, 2018.

[5. Dale E. Seborg, Thomas F. Edgar, Duncan A. Mellichamp, Francis J. Doyle III.
Process Dynamics and Control, 4th Edition. John Wiley & Sons, Incorporated, 2016 - 512 P,

16.  Forster, A. Introduction to Wireless Sensor Networks. — New York: Wiley, 2016. —
186 p.

17. Components and Services for IoT Platforms: Paving the Way for [oT Standards /
Georgios Keramidas, Nikolaos Voros, Michael Hiibner. — Berlin: Springer, 2017. — 383 p.

I8.  Internet of Things: A Hands-on Approach, By Arshdeep Bahga and Vijay Madisetti.
2014. 446 p.

19.  Greenhard Samuel. Internet of Things. The future is here. The MIT Press Essential
Knowledge series. 2021. 296 p.

20.  Introduction to Embedded Systems: A Cyber-Physical Systems Approach, By Edward
Ashtord Lee and Sanjit Arunkumar Seshia. Second Edition. MIT Press. 2016. 568 p.

21. ). Grus, Data Science from Scratch: First Principles with Python, 2nd ed. Sebastopol,
CA, USA: O'Reilly Media, 2019.

22.  F.Provostand T. Fawcett, Data Science for Business: What You Need to Know About
Data Mining and Data-Analytic Thinking, 1st ed. Sebastopol, CA, USA: O'Reilly Media, 2013.

23. T. Hastie, R. Tibshirani, and J. Friedman, The Elements of Statistical Learning: Data
Mining, Inference, and Prediction, 2nd ed. New York, NY, USA: Springer, 2009,



24.  C. M. Bishop, Pattern Recognition and Machine Learning, New York, NY, USA:

Springer, 2006

25.  W. McKinney, Python for Data Analysis: Data Wrangling with Pandas, NumPy, and
Jupyter, 3rd ed. Sebastopol, CA, USA: O'Reilly Media, 2022.

3. llkana u KpUTepUH OUEHKH BCTYNMHTENbHOr0 IK3aMeHa I MOCTYILICHMS B
AOKTOPAHTYPY HHOCTPAHHBIX I'PakAaH HA IJIATHOH OCHOBE:

KoauyecTrro 0a110B

Kpurepun coorBeTcTBHA

90-100 6aaos

«OTIHYHO»

JeMOHCTPUPYET  3HAHHUE  OCHOBHBIX  IIPOIECCOB
H3y4aeMOM IMpeAMeTHOW oOsactd; riyOMHa H IIOJHOTA
PaCKpPBITHSA BOIIPOCA, JIOTHYHO U IIOC/IEI0BATEIbHO BEIPAXKAET
COOCTBEHHOE MHEHHUE 0 00CYKIaeMoil npobiieme, BIamLeeT
MOHSATUITHO-KaTErOPUAILHBIM anraparom, HAy4YHOH
TePMUHOJIOTHEH; JIOTUYHOCTHE, CBSI3HOCTh OTBETA,
CODJIIOJIEHUE HOPM COBPEMEHHOI'0 HAYYHOTO S3LIKA.

80-89 daanoB
«XO0pomo»

I'paMOTHOE HCIIONB30BaHWE B OTBETAX HAYYHOH
TCPMHHOJIOTHH;  BNQJCHUE IIOHATUHHO-KATerOpHaIbHbBIM
anrnaparoM; IpoOJIEMHOE H3JIOXKEHHE CPOPMYITUPOBAHHEIX
BOMMPOCOB;  OTHAENbHBIE  OIIMOKH  OpH  M3JI0KEHHH
(haKTONOTHYECKOro MaTepuana; HeIMOJHOTa H3JI0KEHHUS
Hay4HO-KOHCTATHPYIOIIMX CBEIECHUM B paMKax BONPOCOE;
JOTHYHOCTDL, CBA3HOCTH  OTBETA, COOMIOJICHHE HOPM
COBPEMEHHOT0 HAY4YHOI'0 sI3bIKA.

75-79 d6a/L10B
«YN0B/IETBOPHTEIbHO)

HenocratouHoe HMCIONB30BaHUE B OTBETAX HAYYHOI
TCPMHUHOJIOTHY; HEAOCTATOYHOE BIAACHHME IOHITHHHO-
K4TerOpHalbHbIM anmnaparoM; yMeHHe 0003Ha4HTh TOJBKO
OJHY U3 Ipo0IIEM, CHOPMYJIHPOBAHHBIX B BOIPOCAX; OITHOKH
pH U3JI0KCHHHU (aKTONIOTHYECKOTO MaTepHaa;
MOBEPXHOCTHLIE 3HAHUA MPEIMETHOH 001acTH; HapylIeHHE
JIOTUYHOCTH OTBETA, HOPM COBPEMEHHOI'O HAYYHOTO SI3BIKA,

0-74 danuna
«Heynos/ierBopuTenHO»

OtcyTcTBHE B OTBETAX HEOOXOJUMOH HAy4dyHOMH
TCPMHHOJIOTMH; OIMCATEIbHOE M3JI0KEHHE O00CYIKIaeMbiX
BOIIPOCOB, HEYMEHHE O0O3HAYUTHL U H3JIOKHTHL NPOOJIEMBI;
rpyOble  OmUOKM 1pH  HM3T0KEHHH (aKTOJIOTHUECKOTO
Marepuajia;,  HE3HaHHe  UCTOpuoTpapuu  H3ydaeMou
[IpeaIMETHOH 00J1acTu.




