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IIporpamma
BCTYIIMTEALHOIO 9K3aMCHA
10 00PA30BATEABHLIM NPOrPAMMAM AOKTOPANTY PLI
paxyinvrera «Mnpopmanuonnsix TEXHOJOTHii»
ISl AHOCTPAHNBLIX FPAXKAAH HA IUIATHOH 0CHOBE

1 Oomme moJ0KeHHS

[.1. TiporpamMma COCTaBjicHa B COOTBCTCTBHH C Tlpuxaszom MunmcTpa 00pa3soBaHus H
nayku PecnyOnmkn Kasaxcran or 31 oxts6pst 2018 rojna Ne 600 «O6 yreepxacaun THNOBBIX
fpasul npueMa Ha o0ydeHHe B OpraHM3alny 06pasosans, PEAM3YIONMEe 00pasoBATENLHBIC
NPOrpaMMBbl BBICIIETO H NOCIICBY30BCKOTO o6pazosanus» (Jlanee — Tanonbie npasuna).

12 B KasHY um.ans-®apaGu na 00pa3soBaTe/bHLIC NPOIPAMMBL TIOCHEBY30BCKOTO
oGpasopanus (JIOKTOPaHTypa) IPUHUMAIOTCS JIRIA, OCBOUBIIKE 00pa3soBaTECABLHBIE IPOIPAMMBI
nocsieBy3oBckoro  obpasosanud. K 1OCTYMICHHIO B AOKTOpanTypy JIOIYCKAlOTC  JIMIIA,
HMEIOLHE CTENCHb KMATUCTPY.

1.3 BcTynuTeNbHBIC 9HK3aMEHbl IPOBOJATC B ¢dopmare cobecenoBanus HO
CHEAYIOUMM 00Pa30BATENBHBIM ITPOrPAMMaM:
8D06101 — UnpopmMaltHOHHBIC CHCTEMBI
8D06102 — KomnplorepHas HHXEHEpUst
8D06103 — KoMIbIOTEPHBIC HAYKH
8D06105 — Cucremnast HHXCHEPHs
8D06107 — Hayka 0 JaHHBIX
8D06301 — Cucremn uupopmanuoHHoi 6¢30NaCHOCTH
8D061 14 — UckycerBeHHBIIH HHTEIUICKT B MEIMLUHE
8D07128 — MHTEINICKTyAJIbHBIE CHCTCMBI Y [1PABICHHA
8D07109 — Apromarusaius v Internet of Thing
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1.4 Jins opraHMsandu M IPOBEJCHHS BCTYNWTCHBHBIX JK3AMCHOB Ui IOCTYILICHUS
MHOCTpaHHOrO abmTypuenta pemenueM pekropa KasHY nwm. anp-Qapabu  cospaeTcd
SK3aMEHAIHOHHAS IIPE/IMETHAS KOMHUCCHS Ha y9eOHBIA To.

B coctaB KOMHCCHM BCTYNMTENBHBIX 9K3aMEHOB JUIsi ITOCTYIUICHHS HHOCTPaHHOTrO
aGurypuenra B KasHY Bxomar corpyanuke /JlenapraMeHTa HHTCPHAIMOHAIA3ANMM M
pexpyTanra (nanee — JIUP) u npodeccopcko-mpenosasaTenbCkui CocTas KasHY.

1.5 B ciyuae ecmi MHOCTpaHHBIA aGHTYPHEHT, COOTBETCTBYIONMH BbINICYKA3aHHBIM
TpeOOBAHMSM, HE WMEET BO3MOXHOCTH TpHEXarTh B YHHBEPCHTCT IS TPOXONICHUS
BCTYIHTEIBHOTO cOBEceI0BaHMs, OH HMeeT BO3MOMKHOCTh IIPOMTH €ro B OHJIaHH ¢dopmare.

1.6 Berynurensnsle ok3aMeHBL B (opMme ycTHOH Oecesbt (coGecenopanus) Vi
NOCTYNJIEHHS! MHOCTPAHHOTO AOMTYypHEHTa OLCHHBAIOTCA MO 100-6ausHO# cucreme. Ilpu
3AQUHCJICHHH B JIOKTOPAHTYpY Ha IUIATHOM OCHOBE 3aCUMTHIBacTCs 75 OAIUIOB.

1.7. Tlo mTOraM BCTYHHTENHHOTO 3K3aMeHa, 0(opMIIsETCs NPOTOKON cobece/IoBanns B
ycranosnennoii ¢opme. IIporokon coGecefoBaHus NMOJIIHCHIBACTCS ¥CPE3 CHCTCMY «Salem
office» mpesicenaTeneM | BCEMH NPHCYTCTBYIONUMY WICHAMH KOMHCCHH U NICPENIACTCA B JIAP.



1.8. Peienvie 0 HPHEME PACCMATPHBACTCS KOHKYPCHOH KOMUCCHEN TIO 3a4HCICHUIO
MHOCTPAHHBIX aGUTYpUeHTOB M O(hOPMISIETCS TIPOTOKOJIOM HEpes cucremy «Salem office».
Pe3ynbTaTsl BCTY THTENBHOTO DK3aMEHa OOBABISIOTCH B ACHD POBE/ICHHS YK3aMEHA.

1.9. Tlepecaaua BCTYNUTEABLHOIO SK3AMCHA HE PA3PELNACTCS.

1.10. TlpeaycMoTpeHa aneisuus o pesyanLTaram IpOBC/ACHUA cobeceoBannsd B
TeueHue 24 HacoB.

2. TIlIposeaenne BCTYHHTEILHOIO IK3aMeHa B 2025 rony

2.1 CoBecenoBanre TMPOBONMTCS HA PYCCKOM, Ka3aXCKOM M AHIJIMHCKOM s3bIKAX. YcrHoe
coBece/IoBAHUE CONCPIKUT TAKOKE BOMPOCH, HANPABACHHLIC HA PACKPLITUC CnO0COOHOCTH K
00yHeNHIO, TBOPYECKOH AKTMBHOCTM M KPHTHUHOCTH MBILUICHHS, JIUHOCTHEIC Kauecsa
abATypHEHTA.

2.2 TlpumepHbiii nepeyetnb TeM Jist cofeceloBaHus:
1. AnropurMmbl, MX aHATH3 U CO3JAHUE
CkopocTts pocTa QyHKIUHA
I'padsi
OpHeHTHPOBAHHBIC U HE OPUEHTAPOBAHHBIC ICPEBb
O61ee onucanue aepeshes. bunapHoe aepeso
KomOunatoprka v BEPOSTHOCTD
burOoMBanbHBIE KO((PHIMEHTH B HX OIICHKA
BeposTHOCTH Y €€ aKCHOMBI
9.  KoHuenuuu yciaoBHONH BEPOATHOCTH H HE3aBHCUMOCTH
10. Teomerpuueckoe H OMHOMHANBLHOE PACMPEACICHUE
11.  Anropurmnl COPTHPOBKH
12. JuneiHoe mpoOrpaMMHPOBAHUE H TEOPUA UI'P
13.  Helipoitsl 1 HEKYCCTBEHHBIE HEHPOHNLIC CETH
14.  Kiaccudukaiius HEHPOHHDIX ceTEH
15. Apxurekrypa HSHPOHHDBIX CETCH
16.  THnbl MBOrOCHIOWHBIX HEHPOHHBIX CETCH
17. Ceru ¢ obparnsiMu csi3sMA. DOPMATLHLIA HEHPOH
18.  dynxums aKrMBanuu Heliposa u ee GyRKuUun
19. OO0yuenue HEHPOHHOH CETH
20. Meroabi rIyOMHHOrO 00yUYeHus
21.  Anropur™ o0yHeHVs OHOCIOHHONA HEHPOHHOU ceTH
22.  Muorocnoinas HEHpPORHas CeTb
23.  Anropur o0yueHus MHOrOCIOHHOH HEHPOHHON ceTH
24. OOyucune ¢ yuarenem u 06e3 yuunrens
25. [lonstne «UckyCCTBEHHBIA HHTETLICKT?
26. Cospementbic 00IaCTH UCCACAOBANNHA B HCKYCCTBEHHOM HATCIIICKTES
27.  Texnonorus paborh! € HIKCNEPTHLIMA CUCTEMAMH
28.  OObBEKT ynpasjicHUus HHTCIUICKTYAILHON CHCTEMO#
29. ANTOpHTMBI PEIrPECCHH
30. OcHoOBHBIE METOIBI KIIacCHU(HKan
31. HEBTenneKTyalibHbIC CHCTEMbI YIPABICHHS KaK 3Tall Pa3sBUTHS aBTOMAaTH3HPOBAHHBIX
CUCTEM YIPABICHUSL.
32.  [IpoGnemb unrennekryanusanuu I'T ycrpoiicrs.
33.  Mcnonwsosanne [T yerpoicTs n MCKYCCTBEHHOIO HATCIIEKTA B Oy AyIHeM.
34. Cucremnl ynpasicHns B I'T yeTpolcTax: COBpEMEHHOE COCTOSHHE U IIEPCICKTHBDL.
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35. VickyccTBEHHBI WHTEIUIEKT: JICTEPMHHHPOBAHHEIE W HEJCTCPMHHHPOBAHHBIC
HOJIXOJIBL.

2.3 CnHcoK PEKOMCH/LyEMO# JIMTEpaTyPhl JUIsl IIO/\I'OTOBKH:

1.  A.H. Kosapnes, A.H. Jlanunenko. AIropuTMbi H aHajIu3 CJIOKHOCTH: y4eOHHK. -
Camapa: Usa-Bo Camapekoro ynusepeutera, 2018. - 128 ¢.

2. Padrapnen Tum. CogepruenHblit anroput™. JKaaHbie AIrOPATMBE H AMHAMHYCCKOE
nporpammuposanue. - CI16.: ITurep, 2020. - 256 .

3. Cenusanosa, M. A. TlocTpoenne ¥ anaius aropurMoB o6paboTku JaHHbIX: yueD.-
meroa. nocobue. - Exatepunbypr: Usp-so Vpan. yu-ta, 2015. - 108 c.

4. Pox CrupeHc. Anroputmbl. Teopus u upakTHueckoe npaMeHenue. - Mocksa:
H3paremnerro «I», 2016. - 544 ¢.

5.  Kopmen Tomac X. Anropwrmst: nocrpoenue u anamas / 3-e u3nanme. — Cu6.: 000
«Jluanexrukar», 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 Daumé III. A Course in Machine Learning / TODO First printing, 2015. -191 p.

8. Jloypenc Moponu. Hckycersennsiii MHTEIEKT W MamMHHOE O0y4eHue Juyist
IPOrpaMMHCTOR: PYKOBOJCTBO MPOrpaMMUCTA 1O MCKYCCTBCHHOMY HHTEJUICKTY, 1-¢ m3janue,
2020. - 543 c.

9. Anjpeac Mioymep, Capa I'Buiio. Bepenne B Mammnioe 00y4eHHE € NOMOIILIO
Python. PykoBojcTso ais crieqpannctos 1o pabore ¢ gannbimu. — O’Reilly. 2016.

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

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

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

13.  lnac Jlx. Bangep. Python juis cloXuBIX 3aja4: HAyKa O JIAHABIX ¥ MalIMHHOC
oOyuenne. — CI16.; TTurep, 2018.

14. UWlosne ®pancya. Mybokoe 00yuenne na Python. — CI16.: I1urep, 2018.

15. Dale E. Seborg, Thomas F. Edgar, Duncan A. Mellichamp, Francis J. Doyle I1I.
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 loT Platforms: Paving the Way for loT Standards /
Georgios Keramidas, Nikolaos Voros, Michael Hiibner. — Berlin: Springer, 2017. — 383 p.

18. 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
Ashford 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.Provost and 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.  lkajga ¥ KpUTEPUM OUCHKM BCTYNHTEILHOrO 7K3aMeHa JUIsl MOCTYILICHAS B
MOKTOPAHTYPY HHOCTPAHHBIX IPAKAaH HA ILIATHOH OCHOBE:

KoangecTeo 0a/1j10B

Kpurepun cooTBETCTBHS

90-100 6as0B
«OriamaHO»

JleMoHcrpupyer  3HAHME  OCHOBHBIX  [IPOLIECCOB
u3yuacmoil npeamernoi  obnactu; rayOuHa M MOJNHOTA
PACKPBITHS BONPOCA, JIOTHUHO U NOCIIE0BATENIEHO BHIPAXKACT
coOcTBEeHHOE MHEHHE O 00CyxIaeMoii npobieme, Bilaaeer
NOHATARHO-KATErOPHAIIEHEIM annaparom, HAY4HOH
TEPMHHOJIOTHEH; JIOTHYHOCTh,  CBSI3HOCTH OTBETA,
co0JIOICHHE HOPM COBPEMEHHOI'0 HAYYHOI'O A3BIKA.

8089 6ana0oB
«Xopomo»

I'paMoTHOE HCIOBL30BaHME B OTBETAX HAYYHOU
TEPMHHOJIOTHH; BIQJICHUC IOHATHHHO-KATCTOPHAIGHBIM
anmapaTtoM; 1poGJieMHOEe HW3JIOKEHHE C(HOPMYIMPOBAHHBIX
BOIPOCOB;  OTJACNbHBIC  OMHOKH ~ IpH  HM3JIOKCHHH
(aKTOJIOrAYECKOT0 MATCpUaia; HEMONHOTa  HM3JIOXKCHUS
HAYYHO-KOHCTATHPYIOIMX CBEJCHHH B PaMKaX BOIPOCOB;
JIOTHYHOCTh, CBA3HOCTH OTBETa, COOMIOJICHHE HOPM
COBPEMEHHOT'0 HAayYHOT'O SI3BIKA.

75-79 6annon
«Y0BJICTBOPHTCILHO)

Hejocrarousoe HMCNONBG30BaHAE B OTBETAX HAYYHOMR
TEPMUHONOIMU; HEJOCTATOYHOE BIAJCHHEC IOHITHAHO-
KATETOPUANIBHBIM  ANNApaToM; YMEHHE 0003HAYMTh TOJILKO
OJIHY 13 pobieM, chOPMYJIMPOBARHLIX B BOIIPOCaX; OIMHOKH
npu H3JIOKEHHH (akronoraueckoro MaTepHIa;
NOBEPXHOCTHLIC 3HAHMY NpeAMETHON o0nacry; napymenne
JNOIHYHOCTH OTBETA, HOPM COBPEMEHHOI'0 HAYYHOT'O SI3bIKA.

0-74 6anna
«Heynosuaersopureinno»

Orcyrersue B orBerax  HEOOXOAMMOW — HayYHOMH
TCPMUHOJIONHH; ONMCATECIILHOC M3JIOKCHUE O0CYHAAEMBIX
BOIPOCOB, HEYMCHHE ODO3HAUMTL M U3I0XKHTL NPOOICMBI;
rpyObie  owmbku  1pu  u3nokeaun  (PAKTOIOIHUYECKOro
Marepuana;  HesHanwe  HcTopHorpagHu  H3ydaeMoi
peAMETHOH 00IacTy.




