KA3AKCTAH PECITYBJIMKACBI FblJ1bIM

MUHUCTEPCTBO HAYKH U BbICLLETO MINISTRY OF SCIENCE AND HIGHER .
7KOHE KOFAPbI B1IJIIM MUHUCTPJIIT OBPA30BAHWSI PECITYBJWKHA KABAXCTAH EDUCATION OF THE REPUBLIC OF KAZAKHSTAN
XAJIBIKAPAJIBIK UHKEHEPJIIK- ME/1YHAPOJAHbIN MHKEHEPHO- INTERNATIONAL ENGINEERING AND
TEXHOJIOTUSJIBIK YHUBEPCUTET TEXHOJIOTMYECKUI YHUBEPCUTET TECHNOLOGICAL UNIVERSITY

OMETU

«BEKITEMIH» / «<YTBEPK/JIAIO» / <APPROVED»:

XanbiKapanbiK HHKEHEPIiK-TEXHOIOMMAIbIK

YHUBEPCHUTETIHIH PEKTOPBI

Pextop MeK/1yHapoIHOro HHKEHEPHO-

TEXHOJIOTMYECKOr0 YHHBEPCHTETa
ernational University of

«KEJICLIAD» / « COTJTACOBAHO» / <AGREED»:
«KazRENA» KazakcTaHHBIH FbUTbIMU-GisiM Gepy KomnbioTepik
JKeICiH Naiiananyubiiap KaybIMAACTbIFbIHBIH AMPEKTOPHI
Jlupektop Acwuua M 11071b30BaTeeil HayuHO-00pa3oBaTeIbHOI
KOMNbIOTEPHOH TeTH kazaxc‘raHa «KazRENA»

MOAYJBAIK BIJIIM BEPY MOJIYJIbBHASI OBPA30B K51 MODULAR EDUCATIONAL

BAFJAPJIAMACHI INPOTPAMMA PROGRAM
8D06101 — baraapiaamanbik 8D06101 — Iporpammuas umxenepust  8D06101 — Software Engineering
HHIKEeHepust
Jenreii — JlokTopaHTypa Yposens — lokTopantypa Level — Doctor's degree

Anmatel, Almaty, 2022



Monaynenik  6inim  Gepy  Garmapmamacel
Kasakcran PecnyGamkachi Fbuibiv skaHe skorapsl
GintiM MUHMCTPiHIH 2022 skbuUtebl 20 wingeneri No2
Gyiipeirbiven Gekitinren XKorapbl kame JKOFapbl
OKy OpHbIHaH KeiiiHri Oinim Gepyain MemnekeTTik
KalMbiFa  MiHACTTI  CTaHaapTTapbiMeH  "Ginim
typanbl" KP 3aubina caiikec a3ipnensi.

Monynbhas obpasoBatesibHas nporpamMma paspaboTaHa
B coorBeTcTBUM 3akoHoM PK «OG6 oOpazoBanumn», ¢
rOCYJIapCTBEHHBIMM  001I€00A3aTeIbHBIMI  CTAHAAPTAMI
BbICLUETO " TMOCJIEBY30BCKOIo Oﬁpa'soBamm.
YTBEpIKACHHBIE MNpHKa3 MUHHCTpa HAayKHM M BbICLIETO

obpasosanus PecryGnuku Kazaxcran ot 20 mions 2022
rona Ne2.

KYPACTVYPBIIIAJIAP/PA3BPABOTYMKU/ DEVELOPERS:
1. «KommbioTepitik, aBTOMATTaHABIPBUIFAH JKIHE TENIEKOMMYHUKAIMSIIBIK XKYelep MHKEHEPHSChI»
Kkaepacel Menrepymici, PhD «Computer science, KaybIM/IaCThIpbLIFaH npodeccop / 3aBeayromuit

u o .
Kadenpoit «HKEHEHPUS KOMIBIOTEPHBIX, ABTOMATU3UPOBAHHBIX M TEJIEKOMMYHUKAUMOHHBIX cuctem», PhD - A.T. Bektemessov
«Computer science, accouunposanubiit mpodeccop / Head of Department «Engineering of Computer,

P}

Automated and Telecommunication Systems», PhD «Computer science», Associate professor
«KoMIbIoTepIiK, aBTOMATTaH ABIPBUIFAH KIHE TETEKOMMYHHKALHSITBIK Ky#enep HHKEHEPHUSICHI»

Ka(eIpachIHBIH NPoeccophl, pU3MKa-MATEMATHKA FHLTHIMIAPBIHBIH nokropsl/IIpodeccop kadenps
«MHKEHEHPUS KOMIIBIOTEPHBIX, ABTOMATH3HPOBAHHBIX M TEIEKOMMYHHKAHOHHBIX CHCTEM, JIOKTOP
(uzuko-maTematHdeckux Hayk/ Professor of the Department «Engineering of Computer, Automated and

N

3.

Telecommunication Systems», Doctor of physical and mathematical sciences
«KoMIIBIOTEpIliK, aBTOMATTAHBIPbLIFaH JKOHE TeJIeKOMMYHUKAIUATBIK Kyiieaep HHIKEHEPHUSICHI»

KaepachHbIH TPodeccophl, GHU3NKa-MaTeMaTHKAa FHLIBIMAAPBIHBIK noxropel/IIpodeccop kapenpot
«VIHKeHEHPUS KOMIIBIOTEPHBIX, aBTOMATH3MPOBAHHBIX H TEIEKOMMYHHKAIMOHHBIX CUCTEMY, JIOKTOp
(usnxo-matemaruueckux Hayk/ Professor of the Department «Engineering of Computer, Automated and
Telecommunication Systems», Doctor of physical and mathematical sciences

4. «KommbioTepiiik, aBTOMATTaHABIPBUIFAH JKOHE TENEKOMMYHHUKALMSIBIK JKYHENep HHKCHEPHSCE»
KaeApaCkIHBIH KaybIMAACTBIPBLIFAH IPODECCOPHI, (PU3HKa-MATEMATHKA FHUTBIMAAPBIHBIH KAHMIATEI /
AccounupoBanHblii popeccop Kapeaps «VIHKeHEHPHs KOMIILIOTEPHBIX, ABTOMATH3HPOBAHHBIX H

TEJIEKOMMYHUKAIMOHHBIX CHCTEM», KaHM AT (PU3HKO-MaTeMaTHIecKuX Hayk / Associate professor of the

Department «Engineering of Computer, Automated and Telecommunication Systems, Candidate of

physical and mathematical sciences

(Koavl/noonuce/signature)
5. «Akanemcetb» JKIIC-npi mpexTopsl/ upekrop TOO «Axaaemcers»/ Director of «Academsety LLP

The modular educational program was developed in
accordance with the Law of the Republic of
Kazakhstan "On Education”, with the state mandatory
standards of higher and postgraduate education,
approved by the Order of the Minister of Science and
Higher Education of the Republic of Kazakhstan dated
July 20, 2022 No. 2.

A.T. bektemecos /

— A.T. bektemecoB /

Q{u&wmﬁmwb/s ignature)

H.M. TemipGekos /
H.M. TemupGekos /
N.M. Temirbekov

(Koavl/ngonuce/signature)

T.OK. Masaxos /
T.OK. Mazakos /
T.Zh. Mazakov

(Kost/noonuce/signature)
/ E. . Umanranues /
% E.W. Umanranues /
=

E.L Imangaliev

T.M. Takabaes /
| T.M. Takabaes /
(Koabi/noonuce xign(]‘urul T.M. Takabayev
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«KEJICUIAI» / « COTJIACOBAHO» / tAGREED»:

1. AKaZeMHUSITBIK KYMBIC JKOHE KICIOU MpaKTHKa KOHiH/er npopekTop/ITpopekTop 1o
AKaJICMHIECKUM BONIPOCAM M MPOU3BO/ICTBEHHOI npakTuke/Vice-Rector for Academic

Affairs and Industrial Practice

2. AKaeMHUSIBIK MaceTIeep KOHiHIer enapTaMeHT JMpeKTopbl/ J{upeKTop Aenapra;
10 axkanemudeckum Bonpocam/ Director of the Department of Academic Affairs /

3. Tipkeymi kence mpextopsy/Jlupektop Oduc peructparopa/ Director Registrar's Office

«8D06101 — barnapnamasbik HHKEHEPUA» MOAYIbIK
Ginim Gepy Garnapnamacel YHuBepcuTeTTiH FbiibIMH
KeneciHin wewimiven Gekitinren, 2022 xbutebl «30»
Kapaiwua Ne4 xatrama.

Kyzvipemminik-w00yv0ix KYpblibIC neeizinoe
a3iprencen  Ginim  Gepy Oazoapramacel  6inim - Gepy
obazoapnamaceinbliy nacnopmuii, mynexmiy

cunammamacwin, Ginikminik  cunammamanapeln, Okyea
mycemin maiankepee KOUbLIAMulH MAaianmaposl, OKyobl
askmay — dicone  bliblMu - i30enicouniom  any  yutin
KottLiamull  mananmaposl, Heeizei Kysoipemmepoi, oKy
MOOYIbOepiniy  Ky3vipemmepmen  o3apa  OailanbICbiH,
Jcannel Giniv - Gepy  Gazoapaamacsl  GolbIHWGA  OKbINY

HaMuUICENePin  KATblNMAcmulpuliamoln  Oinim — oepy
bazoapravanapuina calikecmenoipy  mampuyaceli
KaMmuowl. oKy oicocnapuel, mindemmi, KOO  oicone

2aeKkmuemi }'IF)H()(’[) Kamaioemapbl.

(Konvl/noon

MonaynbHas obpa3oBaresibHast nporpamMma
«8D06101 — IMporpaMmHas HHXKEHEpHsA» yTBepKIeHa

J1.b. Aknan6eros/J[.b. AknandeTos/
D.B. Akpanbetov

ucw/signature)

A XK. Kenucosa/A. K. XKenncosa/
ure) A.Zh. Zhenissova

Tsignature) A.A. Anusip/ A.A. Anmusap/A.A. Aldiyar

The modular educational program "8D06101 —

Software Engineering" was approved by the decision

pewennem Yuenoro Coseta yHuBepcureta, npotokon of the Academic Council of the University, Protocol

Ne4 ot «30» HosiGpst 2022r.

Paspabomannas na ocHoge
MOOYIbHO20 nocmpoenus obpazosamenvras
npozpamma, 6KNoYaem Nacnopm  00paz08amenbHol
npoepammet, onucanue, K6aUPUKayuonvie
Xapakmepucmuku — GbINYCKHUKA, — mpebosanus K
nocmynaiowum, mpeboganus s 3a6epuienus 0oyueHus
u couckanue/nonyuenus ounioma, K1ouesvle
KOoMnemenyuu, — 63auMoceszo  yHeOHbx  Mmooyaeil ¢
KOMNemeHyusMu, Mampuyy COOMHecenus pe3yibmamos
00yuenus no 00PA3VEAMETLHON NPOZPAMME 6 YEIOM C
@opmupyembiMu  KovMnemenyusmu,  yuebuwiii  nian,
Kamaiio2u  00A3amenbHblX, 8Y306CKUX U IACKMUGHBIX
oucyunum.

KOMnemeHmHoOCmHo-~

Ned of November 30, 2022r.

The educational program developed on the
basis of competence-modular construction includes
the passport of the educational program,
description, qualification characteristics of the
graduate, requirements for the incoming applicant,
requirements for completing training and obtaining
a diploma, key competencies, the relationship of
educational modules with competencies, the matrix
of correlation of learning outcomes in  the
educational program as a whole with the formed
competencies, curriculum, catalogs of compulsory,
university and elective disciplines.
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1. BLJIIM BEPY BAFJIAPJIAMACBIHBIH ITACIIOPTHI / TACITIOPT OBPA3OBATEJIbHOM TIPOT'PAMMBI /
PASSPORT OF THE EDUCATIONAL PROGRAM

1. Binim Oepy OarnapjiaMachbIHBIH KOJbI 2K9HE aTAybl
/ Kox u HauMeHoOBaHMne 00pa30BaTeIbHOM
nporpammsl / Code and name of the educational
program

8D06101 — barmapiaamanbiK HHKCHEpHs /
8D06101 — INporpammuas nHxeHepus /
8D06101 - Software Engineering

2. Bepinerin nopexe / [IpucBanBaemas creneHn/
Assigned degree

«8D06101 — barnapnamanslk HHKeHEpHs» OL1iM Oepy Oaraapiamachl OOMbIHINA
dunocodus noxropst (PhD) /

Hoxtop ¢punocodpuu (PhD) no obpaszoBarensHoii nporpamme «8D06101 —
[Iporpammuas nHxeHepus» /

Doctor of Philosophy (PhD) in the educational program «8D06101 — Software
Engineering»

3. Oky mep3imi /Cpok odyuenusi/ Duration of
training

3xbu1/ 3roma/ 3 years

4. OkpITy TiJi / SI3bIK 00yuenus/ Language of
instruction

Kazak, opsic / Kazaxckuii, pycckuii / Kazakh, russian

5. binim 0epy 0araapiaMacbIHBIH MaKCaTTapbl MeH
MiHgeTTepi /
Ilenn 1 3axa4un 00pa3oBaTebHOI MpPorpaMmsbl/
Goals and objectives of the educational program

Bijim Oepy 6arnapJyiaMmacbIHBIH MaKcaThl FUIBIM, OiiM Oepy, IT xoHe eHepkacin
callachlHIa, alFaH OimiMaepi MEH FBUIBIMU-3epTTeY JaFIbUIapblH KOJJAAaHYFa
KaOIJIeTTI KOFaphl OUTIKTI FBUIBIMH >KOHE FBUIBIMHU-TICIATOTUKANIBIK Kaapiiapabl
nasipyay OOJIBIT TaObLIA b,
Lean10 00pa3oBaTeibHOI MPOrPaMMBI SIBJISICTCS ITOJATOTOBKA HAYYHBIX M HAYYHO-
NeIarOTMYECKUX  KaJpOB  BBICHICH KBaTM(UKANWK, CHOCOOHBIX MPHUMEHSTH
MOJIydCHHbIC 3HAaHMS W HaBBIKK B cdepe Haykd, oOpasoBanusa, |IT w
IIPOMBIIIICHHOCTH.
The purpose of the educational program is to train highly qualified scientific and
scientific-pedagogical personnel capable of applying the acquired knowledge and
skills in the field of science, education, IT and industry.
Binim 0epy 0arnapiaamMacbhIHbIH MiHIeTTEPI:
® FHUIBIMHU YBIMAp/Ia )KYMBIC ICTEHTIH MamMaHaap aaspiay;
e 3aMaHayW akmapaTThlK JKOHE TEJIEKOMMYHHUKAIUSIIBIK TEXHOJOTHSIIAP
caylachlHAa FHUIBIMU 3€pTTEYJIEp MEH o3ipiieMeNep/ll JKYPri3y HNaFabUIapbiH
MEHTepy,;




esieyl FhUIBIMU HET130€H KaMTaMachl3 €Ty,

KOO-na  FbUIBIMH, TNPAKTUKAIBIK >KOHE  MEAArOrvKajiblK  KbI3METTI
OpBIHJIAWTHIH KaJpiap Jaspiiayabl )Ky3ere acoelpy;

op TYpAl MakcaTTarbl aKNapaTTbIK-€CENTey JKyllelepiHe apHajfaH
OaraapiamMalibIK KaMTaMachl3 €Ty TEXHOJIOTHsUIaphl CaJlaChIHAFbl aca TUIM/II
MaMaHAap/bl TEPEHIETE Aasipiay;

OUTIM aJylIbUIApAbIH JKOFapbl OKY OpPBIHAAPBIHBIH I€Jarorukachkl MeH
FBUIBIMBI ~ cajachlHIa OaphlHIIa OUIIM  alybl, OKy JKOHE 3epTTey
MeKeMeJIEPiH/Ie OKbITY MEH 3epTTEY/IIH MPAKTUKAJIBIK TIKIPUOECIH aly.

3agayamu 00pa3oBaTeIbLHOM IPOrPAMMBbI SIBJISIOTCS

MOJITOTOBKA CIICIIUATUCTOB JIJIsl pa0OTHI B HAYYHBIX OPTaHHU3AIUIX;
OBJIaJICHUE HABBIKAMHU IMPOBEJACHUS HAYYHBIX MCCIICJIOBaHUS U Pa3paboOTOK B
00JacT COBPEMEHHBIX HMH(POPMAIMOHHBIX W TEJICKOMMYHHKAITMOHHBIX
TEXHOJIOT UM,

o0ecrieueHre CyIecTBEHHOTO HAyYHOTO 3a/IeNa;

BBITIOJTHEHUE HAYYHOW, MPAKTUYECKOW W TeIaroru4eckoi JesiTeIbHOCTH B
BY3aX, OCYIIECTBIISIONINX MOATOTOBKY KaJpOB;

yriIyOJIeHHasl TTOATOTOBKAa BBICOKOA((EKTUBHBIX MpodeccCHoHaIoB B chepe
TEXHOJOTUH  MpOrpaMMHOro  obecreueHus  Aias  WMHOOPMALMOHHO-
BBIYHUCITUTENbHBIX CUCTEM Pa3IMYHOTO Ha3HAUCHUS;

nojlydeHue OOy4YarolmMMKCS MaKCUMyM 3HaHUH B 0O0JACTH BY30BCKOM
NEeJAaroruKi U HAayKH, MPaAKTUYECKOTO OTbITa MPETogaBaHusl U UCCIEIOBAHUH
B Y4€OHBIX U MCCIIEIOBATEIIbCKUX 3aBEICHUSIX.

The objectives of the educational program are:

training of specialists to work in scientific organizations;

mastering the skills of conducting research and development in the field of
modern information and telecommunication technologies;

providing a significant scientific groundwork;

implementation of scientific, practical and pedagogical activities in
universities that train personnel;
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e in-depth training of highly effective professionals in the field of software
technologies for information and computing systems for various purposes;

e students receive maximum knowledge in the field of university pedagogy and
science, practical experience in teaching and research in educational and
research institutions.

6. Kadenpa/ Kadeapa/ Department

«barmapnamansik wumkeHepusi» |/ «[Iporpammuas wmxeHepus» [ «Software
Engineering»

/. AKKpeauTTeyaiH 00Jybl (AKKpeAUTTEY
Mep3imaepi)/
Hanuuune akkpenuTanum (CpoKH akkpeauramuu)/
Availability of accreditation (terms of
accreditation)

XanbikapanblK akp Typaisl kyamik 1S-A Ne 0071 24 mayceim 2023 x., 8D06101 —
barmapnamaneik umkenepus)/ CBua. o MexayHapoaHoi akkp. 1S-A Ne 0071 ot 24
uronst 2023 r., 8D06101 — INporpammuas umxenepus)/ Svid. about the international
IS-A 24 No. 0071 dated June 24, 2023, 8D06101 — Software Engineering.

8. YarThIK OinikTiNik menoepi /
HaunmnonajbHasi paMka KBajJupukanmuu/
National qualification framework

9. CananpIk OuTiKTIIIK IEHOEpi /
OrpaciieBasi paMka KBajaupukamuu/
Industry qualification framework

10. EyponaasbIk 6iaikTijgik menoepi / EBponeiickas
pamka kBagudukanun/ European Qualification
Framework (QF-EHEA)
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2. BLIIM BEPY BAFJIAPJIAMACBIHBIH CUIIATTAMACHI / ONUCAHUE OBPA30OBATEJBHOMN TPOI'PAMMBbI/
DESCRIPTION OF THE EDUCATIONAL PROGRAM

barmapnama  TynekTepiHiH KociOM  KBI3MeETi
XaJIbIKapajiblK FHUIBIMU JKOHE KCI0M CTaHIapTTapra
colikec KYHeNIK kKoHe OaraapiaMaliblK WHKEHEepUs
caJlachIHJarbl  KoCIOM  MIHAETTEpAl  IIelyre
KaOLIeTT1 yKoFaphl OUTIKTI MamMaHAap/abl Jaspiayra,
3aMaHayH aknaparTelK TexHojorusnap (BIM, PLM,
BigData security, MalnHaibIK KOHE TEPEH OKBITY,
HEHUPOHJBIK  Keluiep,  OYITTBI  ecenTeysep,
OHEPKICINTIK WHTEpPHET TEXHOJIOTHUSIIAphI)
HETI31H]1e KOoOaIappl 931pJeyre KOHe ICKe achIpyFa
OarpITTAIFaH JkKoHE T.0.), aKmaparThlK MOJEIbIED
apXHUTEKTypachlH KYpy IaFapUIapblH MEHTEepreH,
(UBUKATBIK JKOHE KYpJENi WHXEHEPIIK >KoHE
3epTTey OOBEKTUICPIHIH JAEpPEeKTep KYPBUIBIMBIH

CHIIaTTay.

burim  Gepy  OarmapiaMachbiHBIH ~ OaFbITHI:
KaTapJjac >KOHE YJIECTIpUITeH ecenTeyiiep, jKacaH bl
WHTEIUICKT KOHE HEHPOHJIBIK Kerinep,
HEHPOKETUTIK MO/JICNBJIEY, TEXHOJIOTHsIIAp,
YAeCTIpUIreH JIEPEKTEP 0azachpl, JKEJTUTIK
ecernreynep, YJIKeH JEePEKTEePIiH
KuOepKayinci3airia KaMTaMachl3 eTy
TEXHOJIOTUSIIAPHI, U PITBIK UHIyCTPUSHBIH
KuOepKayirncizairi, OHEPKCIITET1 IoT:

TEXHOJIOTHSIIAP JKOHE KAYINCi3diK, TEeXHOJIOTHSIIBIK
WHHOBAIMsUIAPaFbl 3USTKEPITIK MEHIIIK.

binim  Gepy  OarmapnamMachlHBIH ~ MaKCaThl
JOKTOPAHTTAp/Abl  THICTI  KY3BIPETTUIIKKE  KOJ
KETKi3e  OTBIPbII  MOHJEPAlI  OKBITY  JKOHE

[Ipodeccronanbuas JEeSITEIILHOCTh
BBIITYCKHUKOB IMporpaMmal HaIrpaBJICHA Ha
IMOATOTOBKY BI)ICOKOKBaJII/I(i)I/IHI/IpOBaHHI)IX
CIICIUAIICTOB, CIOCOOHBIX pemiaTh

npo(eCCHOHANbHBIE 3aa4d B cdepe CUCTEMHOH H
IPOrpaMMHOM  MHXXEHEpUH B  COOTBETCTBUU C
MEXTyHapOAHBIMU Hay4YHBIMHU "
npodeccuoHanbHBIMU CTaHJApTaMU, pa3padaThiBaTh U
pean30BbIBATh TMPOEKTHl HAa OCHOBE COBPEMEHHBIX
uHpopmarmoHHbIXx TexHojioruit (BIM, PLM, BigData

security, =~ MalmIMHHOE€ M  TIIyOokoe oOydeHue,
HeﬁpOHHBIe CETH, oOJIauHbIe BBIYMCIICHUS,
TEXHOJIOTUU TIPOMBIIIJICHHOTO HWHTEpHETa BeIleH W
ap.), BJIaICIOLINX HaBBIKAMH HOCTPOCHHS

apXUTEKTYphl UHGOPMAIIMOHHBIX MOJIENEN, OITUCAHUS

CTPYKTYphl ~ JaHHBIX  (U3UYECKHMX M  CIOKHBIX

WH)XEHEPHBIX U UCCIIeI0BATENbCKIUX OOBEKTOB.
Hanpasnenue o00pa3oBaTelIbHOM MpPOTPaMMBL:

HCCIICO0BAaHUC B obnactu mapaJlsiCJIbHbIC u
pacnpez[enéHHHe BBIYMCIICHUA, I/ICKYCCTBCHHBII‘/'I
HHTCIIJICKT U HeﬁpOHHBIG CCTH, HeﬁPOCCTCBOC

MOJICJTUPOBAaHUE, TEXHOJIOTHUH, PaCIpeIeCHHbIC Oa3bl
JIAHHBIX, CEeTEBBIE  BBIYMCIEHHS,  TEXHOJIOTHHU
obOecrieueHus] KHOEpOE30MacHOCTH OOJIBIITUX JAHHBIX,
kubepOe3onacHoCcTh U@poBoit uHAycTpuHu, loT B
IMPOMBIIIJICHHOCTH: TEXHOJIOTUM M 0€30MacHOCTb,
UHTEIJIEKTyalbHas COOCTBEHHOCTh B
TEXHOJOTHYECKUX NHHOBAIIHIX.

enpio 0OpazoBaTeNbHON MPOTPAMMBI SBISETCS

The professional activity of graduates of
the program is aimed at training highly
qualified specialists capable of solving
professional problems in the field of system
and software engineering in accordance with

international  scientific and professional
standards, developing and implementing
projects based on modern information

technologies (BIM, PLM, BigData security,
machine and deep learning, neural networks,
cloud computing, industrial  Internet
technologies things, etc.) who have the skills
to build the architecture of information
models, descriptions of the data structure of
physical and complex engineering and
research facilities.

The direction of the educational program:
research in the field of parallel and
distributed computing, artificial intelligence

and neural networks, neural network
modeling, technologies, distributed
databases, network computing, big data

cybersecurity technologies, digital industry
cybersecurity, 10T in industry: technologies
and security, intellectual property in
technological innovations.

The purpose of the educational program is
to train doctoral students in disciplines with
the achievement of relevant competencies
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aKnapaTThIK TEXHOJOTUsuIap OoOWBIHIIA 3epTTey
KYMBICBI OOJIBITT TAOBLIA B

OKyIOplH  TOJNBIK KYpPCHIH  COTTI  asKTaraH
Kargaiga  FBUIBIMH-TICIarOTHKAIBIK — OaFBITTaFbl
JIOKTOpaHTypa  OirtipymriciHe "8D06101 —
OarmapiamabIK WHXeHepus ' ouTiM oepy
Oarmapnamacel  OoiibiHIIA  (unocoduss JOKTOPHI
(PhD) nopexeci Oepineni.

IT  oxome  Oarmapiamanay  TEXHOJIOTHSICHI
caJlachlH/IaFbl OUTIM Oepy OaraapiaMacblH HUrepy
OappICbIH/AA KeJIeCl HEeri3ri KY3bIpeTTUIIKTEp 0O0Jybl
KEpeK.

Tynex mingeri:

myciniei 6oy Kepex:.

—  aKmapaTrTel eHJey >KoHe Oackapy JKoHe
oJlapibl  KaMTaMachl3  €TyIIH  KOMIbIOTEPIIiK
KYHeNnepiH — 3epTTey,  OHTAWIaHABIPY  JKOHE

xo0anayablH 3aMaHayd dAICTepl Typaibl;

—  MEHEKMEHT TEOPHSCHIHBIH HEri3ri
epeKeNepiH  FBHUIBIM MEH TEXHUKaHBIH OpTYpPIIi
caJjlaJiapbIH/ia KOJIaHy Typalbl,

—  aKmaparThIK TEXHOJIOTUSUIAP/IbIH
MYMKIHTIKTEP1 )KOHE 0JIapbl OHEPKICINTE, FHUILIMHU
3epTTeyaepae, YUBIMAACTHIPYIIBUIBIK —Oackapyaa
XoHe 0acka cayanap/ia KOJJAaHy KOJIIapbl TYpaibl;

Oiny Kasicem.

—  dunocodus
QIICHAMACHI,

Heri3aepi  JKOHE  FBUIBIM

— FBUIBIMH OleOMETTEpPMEH J>KOHE FBhUIBIMH-
Ou1iM Oepy KyKaTTaMachbIMEH JKYMBIC iCTey

oOyueHue JOKTOPAHTOB JTUCTIUTLTUHAM c
JOCTH)KEHHEM COOTBETCTBYIOIIMX KOMIETCHUUH H
uccuenoBaTenbckas pabota Mo MH(POPMAITMOHHBIM
TEXHOJIOTHSIM.

B ciywae ycnemHoro 3aBepuIeHHs TOJIHOTO
Kypca OOydYeHHsS  BBIIYCKHHKY  JOKTOPAaHTYpPHI
Hay4no-nenarornyeckoro HaTpaBJICHUS
NpUCYXKIaeTcs CTeneHb noktopa ¢uiocoduu (PhD)

no oOpa3oBarenbHOM mporpamme «8D06101 —
[IporpamMmMmHas nHXEHEpUSD.

B mpomecce ocBoeHuss  oOpa3oBareabHOM
nporpaMmMbl B obmactu  IT w  TexHojoruu

MPOTPaMMHUPOBAHUS JIOJDKEH 00J1aaTh CIEAYIOIUMH
KITFOUEBBIMU KOMIIETESHITHSIMH.

BhInyCKHUK JOJKEH:

uMems npedcmasiieHue:

— O COBPEMEHHBIX METOJaX HWCCICIOBAHMUSA,
ONTUMU3AIMA W MPOSKTUPOBAHUU KOMITBIOTEPHBIX
cucteM 00paboTkn MHGOPMAIIMK U YIIPABICHUS U UX
o0ecreyeHus;

— 00 WCHOJBb30BAaHUU OCHOBHBIX ITOJIOKCHHUI
TEOPHUH YIPABIEHUS B PA3IMYHBIX 00JACTIX HAYKH U
TEXHUKHU;

— 0 BO3MOXHOCTAX I/IH(bOpMaI_[I/IOHHI)IX
TEXHOJIOTHI n IyTAax nx IIPUMEHCHUA B
IMPOMBIIIJIICHHOCTH, HAaYYHBIX HCCIICIOBAHUAX,

OpPraHHu3allMOHHOM YIIPABJIICHUU U APYTUX O6HaCT$IX;
3HAmMys.
—  OCHOBBI (1)I/IJ'IOCO(1)I/II/I U MCTONOJIOTMH HAYKU,
— CTaHAAapTbl U OCHOBBI pa6OTBI C Hay‘IHOI\/’I

and research  work information
technology.

In case of successful completion of the full
course of study, a graduate of the doctoral
program of the Scientific and pedagogical
direction is awarded the degree of Doctor of
Philosophy (PhD) under the educational
program "8D06101 - Software Engineering".

In the process of mastering the educational
program in the field of IT and programming
technology, he must have the following key
competencies.

The graduate must:

have an idea:

— about modern methods of research,
optimization and design of computer systems
of information processing and management
and their support;

— on the use of the basic provisions of
management theory in various fields of
science and technology;

— about the possibilities of information
technologies and ways of their application in
industry, scientific research, organizational
management and other fields;

know:

— fundamentals of philosophy and
methodology of science;

— standards and fundamentals of
working with scientific literature and

on

CTaHAApTTapbl MCH Heri3I[epi; HHTepaTypoﬁ u HaquO'06pa30BaTeHBHOI>'I SC'entlflC and Educatlonal dOCU mentatlon,
— wuHPOpPMATUKA, aKMapaTThIK IKYWenepiH | JOKYMEHTAIMEH, — methods of scientific research in the
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KYMBIC iCTeyl, TaMybl XoHE OacKapy cajachlHAAFrbl

FBUIBIMH 3€pTTEYJCPiH 9icTepin Oiny;
— Kocibm MIHAETTEepAl wIemyre

3aMaHay¥ 3USATKEPIIK TEXHOJIOTHsIIAP;

apHaJIFaH

— 3epTTey JKoHe xolamay Ke3iHAeri XKyHemik
MOJCIBICY SIICTEePi, MOACTBACY AITOPUTMIIEPIHIH
cxemalapbl, MOJETbJACY TUIIEpl XKOHE JUCKPETTI
Kyhenep/i MOJIENbICYAIH KOJIIaHOaITbI
OargapiaManapblHbIH MTaKeTTeP];

—  aBTOMATTaHJBIPBUFAH >KYHelepal d3ipiey
KOHE KobOaay Ke31H/1e aKnapaTThIK TEXHOJOTHsIIAD
o/1icTepl MEH OHBIH KYpaJliaphbl;

— aKmapaTThl  eHJAeYy JKOHe OacKapyablH
KOMITBIOTEPITIK KYHesaepiH Kypy Ke3iHJeri ecentey
KyHenepiHiH MYMKIHAIKTep;

—  aNropUTMIEp MeH Oarapiamanapisl
931pieyIiH oAICTEPl MEH Kypaslaphl, KYPBIIBIMIBIK
OarmapiiamManiay TOCUIAEpl, aNTOPUTMII IKOFapPhI
TIEHr e Ieri TUIIE Kazy ToCUIIEI,
Oargapiamanap/ipl )KeHJEY, ChIHAY jKOHE KyKaTTay
Tociaepi.

uzepy Kepex.

—  YJIKeH JepeKTep Kypanaapsl MeH
TEXHOJIOTUSUIApbIH TaHjaay, Oaranay, Tanuay *XoHe
naiganany YIIiH MaTeMaTHKaJbIK KOHE
TEXHOJIOTUSIIBIK OouTiM MEH JIaF IbLIap bl
nai1ajiany;

— OarmapiamanblK >KacaKTaMaHbl —o3ipJey/l,
ICKE achIpyIbl JKOHE TEpeH MaTeMaTHUKAJIbIK
TeCTUICYAl YUBIMAACTHIPY;

— BigData TexHojorusiapel Heri3iHe YJIKEH
JepeKTep OKyilenepi MEH CEepBHCTEpAl EHTri3y

— METOJbl HAay4yHBIX HCCIIEOBaHUN B 00JacTu
UHPOPMATUKH, (PYHKIMOHUPOBAHUSA, PpA3BUTHI U
yTpaByieHUs] HHPOPMAITMOHHBIMU CHCTEMaMU;

—  COBPEMEHHbBIC MHTEJUICKTYAJIbHbIE TEXHOJIOTUU
JUTSL pEIIeHUs TPO(HEeCCUOHANILHBIX 3a7a4;

- MCTOABI CHUCTEMHOI'0 MOACIUPOBAHHA IIPHU
HCCIICAOBAHMU W HNPOCKTUPOBAHUM CHUCTEM, CXCMbI
MOJCIIMPYIOIHUX aJITOPUTMOB, A3BIKM MOACIUPOBAHUA
N TAaKEThI IMPUKIAJIHBIX IIpOTrpaMM MOACIUPOBAHUA
JAUCKPETHBIX CUCTEM;

— MeToAbl MHPOPMAIMOHHON TEXHOJOTHMU U €€
cpenctBa  mpW  pa3pabOTKe U MPOEKTUPOBAHUU
ABTOMATHU3UPOBAHHBIX CUCTEM;

— BO3MOJKHOCTH BBIYUCIIHUTENBbHBIX CHUCTEM IpH
MIOCTPOCHUHM KOMIIBIOTEPHBIX CHUCTEM 0O0pabOTKHU
UH(pOpMALIUU U yIIPaBIICHUS;

— METOJbl U CPEeCTBA pa3pabOTKU aITOPUTMOB U
Iporpamm, MIPUEMBbI CTPYKTYpPHOTO
IPOrpaMMHUPOBaHMS, CHOCOOBI 3alKCH alropuT™Ma Ha
A3bIKE  BBICOKOTO  YpPOBHS, CIIOCOOBI  OTJIAJKH,
UCIBITaHUS U TIOKyMEHTUPOBAHMUS IPOTPAMM;

yMemb:

—  HCIIOJIb30BaThb MaTCMaTHYCCKUC u
TC€XHOJIOTHYECKHUE 3HAaHHUs MW HaBBIKKW JIA B5160pa,
OLCHKH, aHaJIN3a U HUCIOJIb30BAHUA HMHCTPYMCHTAPUA
Y TEXHOJOTHI OOIBIINX JaHHBIX B UCCIICAOBAaHUAX,

—  OPraHru30BbLIBATH pa3pa60TKy, peaiu3anuro H
FHY6OK06 MaTEMaTHYCCKOC TCCTUPOBAHUC
IMpOrpaMMHOI0 O6€CH€‘I€HI/IH;

— TPpUMCHATH YHIPABJICHYCCKUC KOMIICTCHIIMU B
obOmactu BHCAPCHUA CUCTCM OOJIBIIIMX JaHHBIX H

field of informatics, functioning,
development and management of information
systems;

— modern intelligent technologies for
solving professional tasks;

— methods of system modeling in the
study and design of systems, schemes of
modeling algorithms, modeling languages
and packages of application programs for
modeling discrete systems;

— methods of information technology
and its tools in the development and design
of automated systems;

— capabilities of computing systems in
the construction of computer systems for
information processing and management;

— methods and tools for developing
algorithms  and  programs,  structural
programming techniques, ways to write an
algorithm in a high-level language, ways to
debug, test and document programs;

be able to:

— use mathematical and technological
knowledge and skills to select, evaluate,

analyze and use big data tools and
technologies in research;
— organize the development,

implementation and deep mathematical
testing of software;

— apply managerial competencies in the
field of implementation of big data systems
and services based on BigData technologies;
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cajachelHa 6aCKapyHIbUIBIK KY3bIPETTEPAl KOJIAaHY;

— YJIKeH JepeKTepii Tamnmay, OoJpKaMIbl
MOJIeNblIey, OOJpKay, KOCIMOpPBIH — JIEPEKTEpiH
Oackapy camachlHIa  3€pTTey  KY3BIPETTEepiH
Maii1ajiany.

—  TapaTbUIFaH aKnmapaTThIK  KyHenepni,

OJIapJbIH KOMITOHEHTTEPIH >KOHE OJIapJAbIH e3apa
opeKeTTecy XaTTaMalapblH jko0anay;

— aK;mapaTTBHIK JKOHE AaBTOMATTaHABIPBUFaH
KyHenepaiH OargapiaMalblK >KOHE amnmapaTThIK
KacaKTaMachlH d31pJiey JKHE )KaHAPTY;

— KOFapbl ©HIMJI AKNapaTThIK XyHeaep MeH
KyHenmik OarapiaMalblK jkacaKTaMaHbl jko0anay
KOHE 3epTTEY;

—  naijanaHylmbsUiapael  OHIMAI HaijanaHy
VIIIH KaXeTTl [JaFapuiapra ypery OoifbIHIIA
caparibl peTiHAE OPEKET eTYy;

0azovicbl OOTY:.

— KociOM KBI3MET OO0BEKTUIEpiHEe OalIaHBICTHI
FBUIBIMH 3€PTTEYJICP JKYPri3y;

—  aKmapaTThIK-€CeITeyill KyHenepe
JNEpeKTepal  OHACYMIH  aHa  ojicTepl  MeEH
ITOPUTMJICPIH 331pJiey JKOHE KOJIIaHBbICTaFbLIAPbIH
Kakcapry.;

— OarmapiaMalblK  HHXXCHEPUSHBIH  JKaHA
olicTepiH  93ipiiey JKOHE  KOJJIAHBICTAFbUIAPBIH
KaKCapTy;

—  KYpri3uIreH FhUIBIMU-3EPTTEY >KYMBICTAPhI
TypaJibl ecenTep Kazy >KOHE FhUIBIMH HOTHKENIep/l
Kapusiay.

OKpITY X0HE 3epTTey OapbichiHaa "FapbIuThik

CepBHCOB Ha OCHOBE TexHoJoruii BigData;

—  HCHOJIB30BaTh HCCIIEI0OBATEIbCKHE
KOMIIETEHIIMM B 00JAaCTHM AaAHAJIWTHKH  OOJIBIIHX
IaHHBIX, MIPEJICKa3aTeILHOTO MOJICTTUPOBAHUS,
IPOTHO3UPOBAHMUS, VIIpaBJICHHSI IaHHBIMHA
TIPEITPHSITHSL.

—  TMPOCKTUPOBATH pacmpeeieHHbIC

WH(OpPMAITMOHHBIE CHUCTEMBI,
MPOTOKOJIbI KX B3aUMOICUCTBHSI;

X KOMIIOHCHTBI H

— paspabaThIBaTh u MO/IEPHU3HUPOBATH
IPOrpaMMHOE u amnmnapaTHoe obecrieyeHne
MH(OPMAIIMOHHBIX U aBTOMATHU3UPOBAHHBIX CUCTEM;

—  TNPOEKTUPOBATh u UCCIIEI0BaTh
BBICOKOITPOU3BOIUTENbHbIE nH(OPMaLIOHHbBIE
CHCTEMBI U CUCTEMHOE IIPOrpaMMHOE 00eCIIeYeHuE;

— BBICTYNaTh B pOJIM JKCIEpTa MO OOyYEHHIO

MOJIb30BaTelIell  HEOOXOAMMBIM  HaBBIKAM IS
WCITOJIH30BAHUS MMPOAYKTA;

UMEmMb HABbIKU:

—  TIPOBEJCHHE Hay4HBIX HCCIIEJOBAHUM,
CBSI3aHHBIX C  OOBEKTaMH  MPOQPECCHOHATBHON
JeITEIbHOCTH;

— pa3zpaboTka HOBBIX u YIy4IICHUE

CYHIECTBYIOIIUX METOJOB M aJrOPUTMOB 00pabOTKU

JaHHBIX B I/IH(bOpMaI_II/IOHHO -BBIYHCIIMTCIBHBIX
CHUCTCMaAX,
- pa3pa60TKa HOBBIX n YIIy4UlICHHUEC

CYILICCTBYIOMIUX q)OpMaJ'ILHbIX MCTOOOB HpOFpaMMHOﬁ
HHXXCHCPHUH,

— HalMCaHUE OTYETOB O IPOBENEHHOW Hay4YHO-
HCCIIeIOBAaTeNIbCKOM paboTe M MyONMKaIUs Hay4HbIX

— use research competencies in the field
of big data analytics, predictive modeling,
forecasting, enterprise data management.

— design distributed information
systems, their components and protocols of
their interaction;

— develop and upgrade software and
hardware of information and automated
systems;

— design and research high-performance
information systems and system software;

— act as an expert in teaching users the
necessary skills to use the product;
have skills:

— conducting scientific research related
to the objects of professional activity;

—  development of new and
improvement of existing methods and
algorithms for data processing in information
and computing systems;

— development of new and
improvement of existing formal methods of
software engineering;

— writing reports on the research work
carried out and publishing scientific results.

In the course of training and research,
research practices are provided at such
enterprises as: DTO "Institute of Space
Technology and Technologies”, RSE on PCV
"Institute of Information and Computing
Technologies of Technology" of the KN
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TEXHHKA  JKOHE  TEXHOJOIMsUIap  MHCTUTYTHI"
EXIIC, KP BFM FK "aknmapatrThIk koHE ecenTtey
TEXHOJIOTHSUIAphl  TEXHOJOTMSICHl ~ MHCTUTYTHI"
HDKK PMK, "Kazakcran PecnyOiamkacbiHbIH

¥arreik Wuxenepnik akagemusicel” PKb, K. wu.
CorbaeB ateiHmarel Kaszak YIATTBIK TEXHUKAIBIK
3epTTey YHUBEPCHUTETI, "FaphlllIThIK TEXHHUKA JKOHE
texHojorusiap  uHCTUTYTHI"  JKIIC  cusKTBHI
KOCIMOPBIHAApAA FBUIBIMU-3€pTTEY ToKipuOenepi

Kapacteipblirad. KoM HKuHUPUHT "KLIC,"
Axanemcerp "XIIC," burenekom"eHepKaCIiNTIK-
KypbUIbIC Tene(oH KOMIAHUACH" AKIMOHEPIIK
KOFaMBbl.

pe3yJIbTaToOB.
B X0J1€e 00y4yeHust u HCCIIEIOBAHUS
PETYyCMOTPEHBI Hay4HO - UCCIIEI0BATEIIbCKUE

OpaKTUKUM Ha Takux npennpuaruax kak: JITOO
«MHCTUTYT KOCMHMYECKOW TEXHHKH M TEXHOJIOTHI,
PITT ma I[XB «WHCTUTYT HHPOPMALMOHHBIX U
BBIUUCIUTENbHBIX TeXHoJoruu TexHojorun» KH
MOH PK, POO «Hamuonansnas WrxenepHas
Axkanemusi PecnyOonuku Kazaxcrany, Kazaxcknii
HannoHampHBIM  MCCIIEOBATENBCKUM  TEXHUYECKUUN
Vuusepcurer wumenn K.M.Carmaesa, TOO
«KoMUHKuHUPHUHTY, TOO «AxaneMceTby,
AKIIMOHEPHOE 0011eCTBO «IIpompInIeHHO-
CTpouTenbHas TeneoHHas KoMIaHus» burenexom.

MES RK, ROO "National Engineering
Academy of the Republic of Kazakhstan",
Kazakh  National Research  Technical
University named after K.l.Satpayev, LLP
"ComEngineering", "Akademset" LLP, Joint
Stock Company "Industrial and Construction
Telephone Company "Bitelekom®.

3. BIUIIM BEPY BAFTJIAPJIAMACBDI TYJIET'THIH BUIIKTIJIIK CUITATTAMACBI / KBAJIU®OUKAIIMOHHASI
XAPAKTEPUCTHUKA BBIITYCKHUKA OBPA3OBATEJBHOM ITPOI'PAMMBI / QUALIFICATION
CHARACTERISTICS OF THE GRADUATE OF THE EDUCATIONAL PROGRAM

3.1. Bixtim 0epy 0araapiamMachl TYJIeriHiH KIciOH KbI3MeTiHiH 00bekTijiepi / O0beKThI NPodecCHOHAIBLHOI IesITeJIbHOCTH
BBINNYCKHHKA oOpa3oBaTeibHoi mporpammbl/ Objects of professional activity of the graduate of the educational program:

FbutbIME-3epTTEey HHCTHTYTTApPhI; MallIHHA JKacay, Hay4ano-uccienoBarenbckue HUHCTHUTYTHI; Research institutes; public and private
METaJUTYpIrusi, KOJK, TEJIeKOMMYHHUKAIUS, FBUIBIM | TOCYIapCTBEHHBIE W YaCTHBIC Mpeanpustdas u | enterprises and organizations that develop,
KoHe OuriM Oepy, JCHcaylblK cakTay, aybld | OpraHu3aliu, paspadareiBaroniue, BHeapstome u | implement and use computer technology and
[IAPYallbUIbIFBL, KBIBMET  KOPCETY, OKIMIILTIK | HCMOJB3YIONIMEe BBIYMCIUTEIbHYIO TeXHHKY U | Software in various fields, namely: mechanical
Oackapy, KOHOMHKA, ousHec, TYpJi | mporpaMMHOe oOecriedeHre B pa3IMdYHbIX 00NacTsx, | engineering, metallurgy, transport,
TEXHOJOTUSIAppl OacKapy canaiapblHIa €cenTey | a HMMEHHO: MAallMHOCTPOeHHH, MeTautypru, | telecommunications, science and education,
TEXHMKAChl MEH OarJapiaMajiblKk KaMTaMachl3 €Ty[i | TpaHCIOpTe,  TEJEKOMMYyHHMKanusaxX, Hayke u | healthcare, agriculture, service  sector,
O3IpJACHTIH,  CHrI3eTiH  JKOHE  IalJaJaHaThiH | 0Opa30BaHMHU, 3IpaBOOXPaHEHHUH, cenbckoM | administrative  management,  economics,
MEMJICKETTIK  JKOHE JKeKe KOCIMOpBIHIAp MEH | XO35HCTBE, B chepe obcnmyxuBanusi, | business, management of various
y#bIMIap. aIMHUHHUCTPATUBHOM  YIpaBJIeHWH, OSKOHOMHKe, | technologies.

Ou3Hece, YIPaBICHUN PA3THYHBIMUA TEXHOJIOTHIMH.
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3.2. Binim Gepy 6armapaamacsl TyJIeriHiH Kocion Kbi3meT TYypJaepi / Buabl npodeccnoHAIbHOIM 1eATeIbHOCTH
BBINYCKHHKA o0pa3oBaTesibHOi mporpammbl/ Types of professional activity of a graduate of an educational program:

- Xobanay-TeXHOJIOTHSIIBIK KbI3MET;

- YHBIMIACTHIpYy-0acKapy KbI3METi,

- FBUIBIMU-3EPTTEY KbI3METI;

- OHIPICTIK;

- DKCHEPUMEHTTIK-3€pTTEY KbI3METI;

- FBUIBIMH-TIEJIar OTUKAJIBIK KBI3MET.

KpeatusTi »xyiien oiinay kabuieri Oap

Outim Oepy OarmapiaMachIiHBIH — TYJEKTEpi
KEeIeHai MIHJIETTEPAl [Iemnie ayael,
aKMmaparTblK  TEXHOJIOTHUsUIApJarbl  CepHiHAl
e3repicTep KarJalblHIa y3aK Mep3iMIl KYIITI
memimMaep KaObligail anaapl, Oyl oFaH SpTypiil
KOOAITBIK KOMaHJaJIappl O1p JKYMBIC aF3achlHA
O1piKTipyre MYMKIHIIK Oepeni

- IIpoexTHO-TEXHOJIOTNYECKAs NEATEIBHOCTD;

- OPraHM3alMOHHO-YIPABIECHYECKAs NEATEIBHOCTD;

- HAY4YHO HUCCIEN0BATENbCKAas AEATEIbHOCTD;

- IIPOU3BOJICTBEHHAS;

- DKCIEPUMEHTAIbHO-UCCIEA0BATEIIbCKAS
JIeSATEIbHOCTB;

- Hay4HO- IIeJJaroru4eckas AesiTeIbHOCTD.

BoinyckHukun  00pa3oBaTeabHONM  MpOrpaMMbl €

HaBBIKAMHU KPEAaTHBHOTO CHCTEMHOI'O MBIIJIEHUS CMOTYT
pemaTh KOMIUIEKCHBIE 3aJa4yd, IPUHUMAaTb CHJIbHBIC
JIOJITOCPOYHBIE pPEUIEHUST B YCIOBHUSAX JIMHAMUYHBIX
U3MEHEHUH B HWHGOPMAIMOHHBIX TEXHOJOTHUAX, YTO
MO3BOJIUT €My OO€CleyuTh HHTErpalrio pPasInyHbIX
IPOEKTHBIX KOMaH/ B €IUHBIA pabounii Opranusm.

- Design and technological activities;

- organizational and managerial
activities;

- research activities;

- production;

- experimental research activities;

- scientific and pedagogical activity.

Graduates of the educational program

with the skills of creative systems thinking
will be able to solve complex problems, make
strong long-term decisions in the face of
dynamic changes in information technology,
which will allow him to ensure the
integration of various project teams into a
single working organism.

4. BLIIIM BEPY BAFJIAPJIAMACBIHA TYCYIIITE KOUBLJIATHIH TAJAINITAP / TPEBGOBAHUS K
MOCTYHAIOUIEMY HA OBPA30OBATEJIBHYIO ITIPOIT'PAMMY/ REQUIREMENTS FOR ADMISSION TO THE

EDUCATIONAL PROGRAM

Hoxropantypara (PhD) tycyminep mnaspnay
OarbIThI meHOepiH e ouriM oepy
OargapiaManapblHBIH ~TOOBIH  KepceTyl  THicC.
AzamMarTapipl JOKTOpaHTypara KaOblaaay TopTili
KOFapbhl JKOHE MKOFapbl OKYy OpHBIHAH KEHIHT1
OimiMHiH OimiMm Oepy OarmapiaManapblH — icKe
acbIpaThlH OuTiM  Oepy yilbBIMAapblHA OKyFa
KaObU1Iay/IbIH YJT1 KaFujaapbiHia OenriieHe/i.

Maructp nopexeci 6ap >xonHe «8D06101 —

[Mocrynaromue B mokropantypy (PhD) momkHsr
OyayT ykasaTh B paMKax HalpaBJICHHS IOJATOTOBKH
rpyminy  00pa3oBaTelNbHBIX HporpamMM. Ilopsiok
npreMa IpakiaH B JIOKTOPAHTYPY YCTaHABJIMBAETCS
TunoBeIMM TpaBWIaMH [pUeMa Ha oOydeHHe B
OpraHu3aIuH o0pazoBaHus, pean3yromme
oOpa3oBare/ibHble ~ MPOTPaMMBI  BBICIIETO  H
MIOCJIEBY30BCKOTO 0Opa30BaHUsL.

JIuiia, UMEIOIIKME CTEIIeHbh MAaruCTPa M JKENAIOIINe

Applicants for doctoral studies (PhD) will
have to specify a group of educational
programs within the framework of the direction
of training. The procedure for admission of
citizens to doctoral studies is established by the
Standard Rules for Admission to study in

educational organizations implementing
educational  programs of higher and

postgraduate education.
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barmapnamanelk ~ uwHXeHepus»  Ourim  Oepy
OarapIamMachblH MEHI€PTiCi KeNeTiH TyJIFajap et
TUIL MEH  MaMaHIbIFl  OOWBIHIIA  TYCYy
€MTHXaHJapbIHBIH HOTHXeTepi OoMbIHIIA
KOHKYPCTBIK ~ HEri3fe  KaObUIJaHalbl, OHBIH
Makcatel Tycymrine «8D06101 — Barmapnamaibik
WH)KECHEPUs» TOKTOPIIBIK OarapiamMachiH
MEHIepy YIIIH Ka)KeTTl MbIHaZail Ky3bIpeTTepaiH
Oap-KOFBIH aHBIKTAy OOJIBITI TAOBLIAIBI:
- OWjmay MOACHMETIH MEHrepy, aKMapaTThl
KaNbulay, Tangay, KaObuiiay, MakcaT KOO
YKOHE OFaH KETY KOJIIaphIH TaH1ay KaOlIeTi,

- QIICYMCETT 1K JKOHE JKEKE MaHBbI3 bl
¢bunocodusIbIK MocenenepAl TYCIHY KoHE
Tanaay Kabineri;

- JIOTHKAJIBIK TYPFBIAAH JIYPHIC, NOJIEIIl JKOHE
aybI3Illa XoHE jkaz0ala ceisieyni aHbIK Kypy
Kaoineri;

- TaMaK JKOHE KalTa OHJEYy CaJachIHBIH ajFa
KOWBIJIFAH MIHIETTEPIH MIENTy YIIH KaKeTTi
JNEPEeKTEpAl JKUHAY, Tajljay >KOHE OHIeYyl
JKy3ere aceIpy KaOiseri.

"YKapatbuibiCTaHy FBUIBIMIAPBI, MaTeMaTHKa
JKOHE CTaTHCTHKA", "aKnmapaTThIK-
KOMMYHHKAIHSUIBIK TexHojorusuap",
"HHXXEHEPIIIK, OHJICYIIl  KOHE KYPBLUIBIC

cananapel" OUTiM Oepy cananapblHBIH OUTIM Oepy
Oarmapiamanapbl TONTApbIHA TYCETIH YMITKepiep
Graduate Record Examinations (rpaaysiT pekopa
E€MTHXaH) CTaHJapTTAIFaH TECTIH TaIChIPFaHbI
typanbl GRE xanbikapanblk cepTudukarsl 00IFan
Karaiiia JOKTOpaHTypara TYCY
eMTHXaHJapblHAH OO0cCaThIIaAbl. JKOFaphl JKOHE

ocBouTh oOpaszoBarenbHylo nporpammy «8D06101 —

[IporpamMmHass  MHXXKEHEpHs»,  3aUUCIAIOTCS  HA

KOHKYPCHOM OCHOBE TIO pe3yJbTaTaM BCTYIMUTEIbHBIX

9K3aMEHOB  IIO WHOCTPAaHHOMY  SI3BIKY |

CHECUUATBHOCTH,  EIBI0  KOTOPBIX  SIBIISCTCA

yCTaHOBIICHHE y MOCTYMAIOMIETO HAJINYHUS

CIICAYIOIIMX KOMIETCHIUH, HEOOXOAUMBIX  UIs

OCBOEHHS JOKTOpCcKoi mporpammer «8D06101 —

[IporpamMmmMmHas nHXeHEpU»:

- BJAJIEHHE KYJIbTYpOW MBIIUICHUS, CIOCOOHOCTh K
0000111eH110, aHanusy, BOCIPUSATHIO
uH(pOpMaInK, TOCTAHOBKE LIEJIM U BBIOOPY MyTeit
€€ TOCTH)KCHUS;

- CcnocoOHOCTP TOHWMAaTh ¥  aHAJIU3UPOBATH
MHUPOBO33pPEHUYECKHE, COIMATBHO W JIMYHOCTHO
3HauuMble punocodcekre npoOIeMsl;

- CHOCOOHOCTh JIOTUYECKHU BEpHO,
apryMEHTHPOBAHO U SCHO CTPOUTh YCTHYIO U
NUCbMEHHYIO Peyb;

- CHOCOOHOCTH OCYIIECTBJISITH COOp, aHauu3 |
00paboTKy MaHHBIX, HEOOXOAUMBIX JUISI PEIICHUS

MOCTABJIEHHBIX 3a/a4 MUIIEBON u
nepepabaThIBaIoIeii OTpaciu.
[IperenneHTsl, MOCTyMmallMe Ha  TPYIIBI

o0pa3oBaTesbHBIX MpOrpaMM obJacTell 0Opa3oBaHMs
«EcrecTBeHHBIC HAayKH, MaTeMaTHKa M CTaTHCTHKa»,
«HpOpMaIIIOHHO-KOMMYHUKAIIHOHHEIE

TexHoorun», «MmKeHepHsle, 00padaThIBAIOIINE H
CTPOUTENBHBIE  OTPAaciW», OCBOOOXKHAIOTCA  OT
BCTYIIUTENIBHBIX JK3aMEHOB B JIOKTOPAHTYPY IIpH
HAJIMYUK MEXIYHApOJTHOTO cepTHU(HKaTa O cjaade
cTanfapTusupoBaHHoro Tecra Graduate Record
Examinations (TpaaysdT pekopa SK3aMeHeHIeH)

Persons with a master's degree and wishing
to master the educational program «8D06101 —
Software Engineering» are enrolled on a
competitive basis based on the results of
entrance exams in a foreign language and
specialty, the purpose of which is to establish
the following competencies necessary for the
development of the doctoral program
«8D06101 — Software Engineering»:

- knowledge of the culture of thinking, the
ability to generalize, analyze, perceive
information, set goals and choose ways to
achieve it;

- the ability to understand and analyze

ideological, socially and personally
significant philosophical problems;
- the ability to logically correctly,

argumentatively and clearly build oral and
written speech;

- the ability to collect, analyze and process
data necessary to solve the tasks of the food
and processing industry.

Applicants entering the groups of educational
programs in the fields of education "Natural

Sciences, Mathematics and  Statistics",
"Information and Communication
Technologies”, "Engineering, manufacturing

and construction industries” are exempt from
entrance exams to doctoral studies in the
presence of an international certificate of
passing the standardized test Graduate Record
Examinations GRE with points according to
Appendix 6 of the Standard Rules for
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KOFapbl OKY OpHBIHAH KEWIHri OUTIMHIH OLuTiM
Oepy OarmapiiaManapblH ICKE acChIpaThIH OLTIM
Oepy YHBIMAAphIHA OKYFa KaOBUINAYMIBIH YJTLUIIK
KaFUJaJIapbIHBIH 0-KOCBIMIIIAChIHA COWKEC HBICaH
OOMBIHINIA KAaOBLITaHAIbI.

GRE c¢ Gamnamu coriacHO TpUIOkKeHUI0 6 THITOBBIX
nmpaBujl Ipuc€Ma Ha o6yquI/Ie B OpraHnu3anvuu

oOpazoBanusi, peanmsylomue  0OpazoBaTeIbHBIC
IPOrPaMMBI BBICIIIETO " MOCJIEBY30BCKOTO
00pazoBaHusl.

Admission

to study in  educational
organizations implementing educational

programs of higher and postgraduate education.

5. OKYJIbI AAKTAYFA ’KOHE JUILJIOM AJYFA KOUBLJIATBIH TAJAIITAP / OKYJIbl AAKTAYFA JKOHE
JIATIIOM AJTYFA KOMBLIATBIH TAJIATITAP / TPEBOBAHUS JIJIS 3ABEPIIEHUSI OBYYEHHMA U IOJTYYEHUE
JUITIIOMA/ REQUIREMENTS FOR COMPLETING STUDIES AND OBTAINING A DIPLOMA

OOMBIHIIIA
KOpFayMeH

Ocer  Outim  Oepy Oarmapiamacsl
OKBITY JIUCCEPTANUSIIBIK IKYMBICTHI
asIKTaJIaJIbl.

burim 6epy O6armapiaMachl MOHAEPA1 OKBITYIBIH
MOJYJBIIK KYHecl Heri3iHae jkoOajaHFaH KoHE

0a3aJbIK KOHE Kociou KY3bIpeTTepi
KQJIBINTACTRIPATBIH 5  MOAYIBACH  TYpPAJbl.
barnmapmama TEOPUSITBIK OKBITY/IBI,
eOarOruKaJILIK MPaKTUKaHbI, JF3K,
TarbUIBIMAAMAaHEI JKOHE JIOKTOPITBIK

JTUCEPTAMSIHBI OPBIHAAYABI, Kbl Kememi 360
KPEAUTTI KAMTHTBIH KOPBITBIHIBI aTTECTATTAY bl
KamTuapl.  bimim  Oepy  OarmapiiaMachIHBIH
MUCCHSCHI €I/l KaHFBIPTyFa koHe KazakcTaHHBIH
WHIYCTPUSIIBIK-UHHOBAIIMSUTBIK ~ JaMyBIH  ICKe
acelpyra TUIMJI KaThICyFa KaOUIeTTi aKmapaTThIK-
KOMMYHHUKAIMSUTBIK TEXHOJIOTHSIIAP CalaChIHIAFbI
Oocekere KaOUIETTI JKOHE OJKOFapbl  OLTIMAl
MaMaHJIap/Ibl Jaspiay YIIiH jKaFaai xacay OOJIbII
TaOBLIAIBL.

Ocwl  OarnmapnamaHbl TaOBICTHI asKTaFaHHAH
KeiliH OutiM anymsl (OKBITY HOTHIKEIepl) 60aibl:
- FBUIBIMU aKmapatieH jkaz0amia TypAe >KYMBIC

HaCTOIIEH
3aIUTOMN

3aBepuiaercs oOyueHue 1o
00pa3oBaTeIbHOMN porpaMme
JUCCEPTAIIMOHHOM PaOOTHI.

OO0pa3oBareipHas MporpaMMa CHPOSKTHPOBAaHA Ha
OCHOBC MO)IYJ'IBHOI\/’I CUCTEMbI U3YUCHUA AUCHUILIMH N
COAECPXKUT S Moaynel, (opmupyommx 0a30BbIE U
npodeccuoHanbHbIe KOMITETEHITUH. [Tporpamma
BKJIIOYAET TEOPETHYECKOe 00ydeHue, MeJarorunueckyro
npaktuky, HHWPJ], Bxioyas  CTaXHpPOBKY H
BBINIOJTHEHHE JOKTOPCKOW JAHMCEpPTallUH, HNTOTOBYIO
arrectanuio odmuM odreMom 360 kpemnutoB. Muccus
00pa3oBaTeNIbHOI MpPOrpaMMbl COCTOMT B CO3JaHUU
YCIOBUM JJIsi MOATOTOBKU KOHKYPEHTOCHOCOOHBIX U

BBICOKOOOpPA30BaHHBIX  CIICIHAIUCTOB B  OONacTH
UH(POPMAMOHHO-KOMMYHUKAIIMOHHOW ~ TEXHOJIOTHH,
CIOCOOHBIX 3¢hHEeKTUBHO y4acTBOBATh B

MOJICPHHU3AIIH CTPaHbl U peau3aluy HHIYCTPHUAIBHO-
MHHOBAIIMOHHOTO pa3BuTus Kazaxcrana.

[Tocne ycmemHOro 3aBepHICHHS 3TOM MPOrPaMMBI
oOyuatomuiics Oyaer (pe3ynbTaTbl O0yUeHHS):
- pabotarh ¢ HaydyHOM HH(pOpMaIMel, TOTOBUTHh U
pelaKTHPOBATh TEKCThl HAYYHO-TEXHUYECKUX CTaTeil, B
TOM 4HCIIe Ha HHOCTpaHHOM si3bike (PO1);

The training under this educational
program ends with the defense of a
dissertation work.

The educational program is designed on the
basis of a modular system for studying
disciplines and contains 5 modules that form

basic and professional competencies. The
program includes theoretical training,
pedagogical practice, research, including

internship and doctoral dissertation, final
certification with a total of 360 credits. The
mission of the educational program is to
create conditions for the training of
competitive and highly educated specialists in
the field of information and communication
technology, able to effectively participate in
the modernization of the country and the
implementation of industrial and innovative
development of Kazakhstan.

After successful completion of this
program, the student will (learning
outcomes):

- work with scientific information, prepare
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icreil Oimy; FRUIBIMU-TEXHHKAJIBIK MaKaJlalapIblH
MOTIHAEPIH, COHBIH IOIiHAEC WIeT TUTIHJeT1
MOTIHJICPiH JaibIHaay sKoHe penakiusuiay (OH1);
- QPIBIK UHAYCTPHUSHBIH OapJIbIK calaiapbiHia
OarapiamMablK KaMTaMachl3 €Tyl KOHE JKeIUTiK
TEXHOJIOTUSIIAPABI 93IpIICYNiH SpTYpii SmicTepiH
KOJIITaHa OTBIPBIN, 3aMaHAayH TEXHOJOTHUSIIAP/IBI

menrepy (OH2);
- KociOM  KpI3METT€ 3aMaHayd 3HITKEpJIiK
TEXHOJIOTHSUIapAbl  NaljanaHy JKoHE  YJIKEH

JepeKTepal Tanjayaa 3aMaHayd MOJENbJICpP MeEH
onicrepai koanany (OH3);

- HEUPOHIBIK  JKeJi  HETI3IHAE  JKacaHIbI
MHTEJJIEKTICI 06ap KOMIIBIOTEPIIK JKYHEH1 Kypy,
KOciOM  KBI3METTE€ MAIIMHAIBIK OKBITY MEH
HeHpOoHIBIK kemitepai Konaany (OH4);

- 3aMaHayd FBUIBIMA OUTIM alyJblH FBUIBIMHU
OMICTEpIH MEHrepy JKOHE FBUIBIMH 3€pTTEY
onmictepin tepenaere sepaeiey (OHS5);

- 3aMaHayW aKMaparThlK KyHenepae FhUIBIMH
3epTTeyaepadi yiuriney xone xyprizy (OH6);

- nUQPIBIK HMHIYCTPUSHBIH KUOEpKayinTepiHeH
OHTAWJIAaHJABIPYy JKOHE KOpFay oficTepi MeEH
KYpaJIapblH TAJIJIAy KOHE KYHEH1 )KEeTUIIpY YIIiH
TEXHUKAIBIK KaTelepi aHbIKTay JKOHE JKOIO
macenenepin mrenry (OH7);

- TapaTbUIFaH >KyWenepjae AepeKTepli OHACYAiH
KaHa >OKOFapbl THIMJII alrOpUTMICPIH Kacay,
3aMaHayl MoJiMeTTep 0a3achlH Kolamay KoHe
icke aceIpy omictepin urepy (OHS).

- BJIaACTH COBPECMCHHBIMHA TEXHOJIOTUSAMHU C
IPUMEHEHUEM  pa3jIMYHbIX METOJOB  pa3pabOTKu
MPOrPaMMHOTO OOECIEUYEHUsT U CETEBBIX TEXHOJIOTUUN
BO Bcex cepax mudporoit unayctpun (PO2);

- HIPUMCHATH COBpPCMCHHBIC HHTCJIJICKTYaJIbHBIC
TEXHOJIOTUU B MPO(ecCHOHAIBHON EATSIBHOCTH U
UCII0JIb30BAaTh COBPEMECHHBIC MOJICIM M METOMBI IpU
aHanm3e oobimx gaHHbX (PO3);

- MOCTPOUTH KOMITBIOTEPHYIO CHCTEMY c
HNCKYCCTBCHHBIM HHTCIIJICKTOM Ha OCHOBC HeﬁpOHHOﬁ
CETH, NMPUMEHATh MAIIMHHOE 00ydyeHUE U HEHpOHHbBIE
cet B mpodeccroHanbHoi nesrensHocT (PO4);

- BJIaACThH Hay4YHbIMHU METOJaMH MOJIY4CHHUA
COBPEMEHHBIX HAaYYHbIX 3HAaHUH U yrayOJIeHHOE
U3y4deHUe METOJI0B Hay4uHOTO uccienosanus (POS);

- MOACIUPOBATH n IMpOBOAWUTH HAaYy4YHBIC
VICCIICIOBAHUST B COBPEMEHHBIX  MH(OPMAIMOHHBIX
cucremax (PO6);

- AHAIM3UPOBATH METOJBI U CPEIICTBA ONTUMH3ALNH U
3alUTBl OT KHOEepyrpo3 1U(POBON HWHIYCTPUU U
penraTh BOMPOCHI IO BBISBICHHIO U YCTPAaHCHHIO

TEXHUYECKUX  OMMOOK Ui  COBEPIICHCTBOBAaHUS
cucremsl (PO7);
- pa3pabarbiBaTh HOBBIE BBICOKOA((hEKTHBHBIC

anropuT™Mbel O0OpaOOTKM JaHHBIX B paclpeieseHHBIX
CUCTeMaX, OCBOUTb METOJAbl MPOEKTUPOBAHUS U
peanu3aiy CoBpeMeHHbIX 0a3 maHHbIx (POS).

and edit texts of scientific and technical
articles, including in a foreign language
(LO1);

- master modern technologies using various
methods of software development, network
technologies in all areas of the digital
industry (LO2);

- apply modern intelligent technologies in
professional activities and use modern
models and methods in the analysis of big
data (LO3);

- build a computer system with artificial
intelligence based on a neural network, apply
machine learning and neural networks in
professional activities (LO4);

- possess scientific methods of obtaining
modern scientific knowledge and in-depth
study of scientific research methods (LO5);

- to model and conduct scientific research in
modern information systems (LO6);

- analyze methods and tools for optimizing
and protecting against cyber threats in the
digital industry and solve issues related to
identifying and eliminating technical errors to
improve the system (LO7);

- develop new high-performance algorithms
for data processing in distributed systems,
master the methods of designing and
implementing modern databases (L O8).
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6. BIJIIM BEPY BAFJIAPJIAMACBIHBIH HET'I3I'l K¥3bIPETTEPI / KIIOUEBBIE KOMIIETEHIIUN
OBPA3OBATEJILHOM MPOT'PAMMBI / KEY COMPETENCIES OF THE EDUCATIONAL PROGRAM

Ky3biperTigik
TYpJiepi
Tunsl
OMIIeTEeHHH
Types of
competence
Herizri
KY3bIpeTTep
KawueBble
Komnerenuun
Key competencies

Bazaabik Ky3biperTep /
Ba3oBLIe koMnereH UM /
Basic competencies

Kaciou Ky3biperTep /
IIpodeccuonanbubie KOMNeTeHIUH /
Professional competencies

['pammaTuKaHbl, JTEKCUKAHBI JKOHE FBUIBIMHU JICKCUKAHBI
KaJIBIITaCThIPYIbI Koca anFaHjaa, aKIaparThIK
TEXHOJIOTUSIIApAbI 3epPTTEY 1€ FHUIBIMU TOCUIAL KOJAAHY.

3amanayn ~ OutiM  Oepy ~ JKOHE  aKMapaTThIK
TEXHOJIOTUSUTAP/BI KOJIaHA OTBIPHIM, JKaHAa FHUIBIMHU
XKOHE KOociOM OUTIM alry MYMKIHIIT1.

Hcnonp3oBanre HAydyHOTO TMOAXOAA B W3YYCHHH CrnocoOHOCTh MpUOOpeTaTh HOBBIE HAy4YHBIE W
MH(POPMAITMOHHBIX TEXHOJIOTHH, BKIOYas rpammaTtuky, | BK1 | npodeccrnonanbhbie 3HaHUs, UCTIOIB3Ys coBpeMennbie | [TK1
KKI1 JIEKCUKY U (pOpMHUPOBAaHNE HAYYHON JICKCUKH. o0OpazoBaTesbHbIC U HH()OPMAITMOHHBIC TEXHOJIOTHH.
TaHBIMABLIK
KyseiperTep / The use of a scientific approach in the study of The ability to acquire new scientific and professional
H°3HaBaTem’m’/‘e information technology, including grammar, vocabulary knowledge using modern educational and information
Kméﬂe“f';“"" and the formation of scientific vocabulary. technologies.
Comogg][:a:]\é?es OHepKaCINTIK KacinopL{HL[apL[a IT Kan(eTTi TEOPHSIIBIK IT CaACHIHIAFl  FBUIBIMH  JKOHE OHJIIPICTIK
KOHE AKCIIEPUMEHTTIK 3epTTeynepai OpBIHIAY Mocemenepal  Ienyae ©31HJIK  KOPBITHIHIbLIAPIbI
MYMKIHIT. o3ipyiey KOHE YCBIHY YIIIH TEOPHsUIBIK Oumimai
bK2 | xonpany. I1IK2
YMeHue BBINONHATH HEOOXOIUMBIE TEOPETUUYECKUE U
SKCIIEPUMEHTAJIbHbIE HCCIIeIOBaHUS IT B [IpuMeHeHne TEOPETUYECKUX 3HAHUHU TSI BHIPAOOTKHU
MIPOMBIIJIEHHBIX TPEANPUATHSIX. U TPEJCTABICHUS COOCTBEHHBIX 3aKIIOYEHHUH MNpu
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The ability to perform the necessary theoretical and
experimental IT research in industrial enterprises.

pPCIICHUNU HAYYHBIX W IPOU3BOJACTBCHHBIX 3aJ1a4 B
cepe IT.

The use of theoretical knowledge to develop and
present their own conclusions in solving scientific and
industrial problems in the field of IT.

FoubiMu-3epTTey JKYMBICBIHBIH JKYMBIC YKOCHApJiapblH
XKazy Ke31HJIe MPaKTUKAIbIK JaFAbUIapAbl UTEPY, FHUIBIMU
SKCIEPUMEHT KO0 dficTepiH MeHrepy, IT camaceiHmarsl
OKCIIEPUMEHT HOTHIKEJIEPIH JKYHeley JKoHe Taljay,
OacTankbl Ky’KaTTaMaHbl KYpPrizy, FBUIBIMU
Makajanap/ibl, €cenTepll *OHE IOKTOPJBIK MKYMBICTHI

ccine 3amanayn OarjmapiiaMaliblK — OKyWenepae — Kypaeni
p ey MaTEeMaTHKaNbIK ~ aJTOPUTMJEPAl  IIbIFapMalllbUIbIK
KK2 OJIIaHYy, TaMBITY ’KOHE ICKE achl aOlIeTI.
JepTre [IpnoOpereHre NMpakTUYECKUX HABBIKOB MpU HaNHMCaHUU oAy, & Y Py K
PTTCY pabounx miaHOB HayuHo-mccrnenoBaTenbCKol padOTHI,
Ky3bipeTrTepi / CrnocoOHOCTH K TBOPYECKOMY  NPUMEHEHHIO,
BJIaACHUN METOJaMU IIOCTAaHOBKH Hayqﬁoro
HccaenoBaresibcku bK3 | pasButuio n peanuszanuu CiI0XHbIX MaTematnyeckux | [1K3
OKCIICPUMCHTA, CHUCTCMATU3UPOBATL W AHAIMU3UPOBATH
€ KOMIIETEHIIUHN / AJITOPUTMOB B COBPEMCHHBIX ITPOTrpaMMHBIX CUCTEMAX.
Research pesynbTaThl dKcrepuMenta B chepe IT, BeneHume
. MEepBUYHON JOKYMEHTA U, OPOPMJIATH HAYUYHBIC CTaThbU . . .
competencies P HOKYM H $op i ’ The ability to creatively apply, develop and implement
OTYETHI U IOKTOPCKYIO padoTy. - X .
complex mathematical algorithms in modern software
I : __ - systems.
Acquisition of practical skills in writing work plans for y
research work, mastering the methods of setting up a
Scientific experiment, systematizing and analyzing the
results of an experiment in the field of IT, maintaining
primary documentation, preparing scientific articles,
reports and doctoral work.
KK3 FLIJ'ILIMI/I, 3CPTTCY KIHC Kocioun KBbIBMCTTC 3aMaHAYH KOHC 3aMaHayH AKIIapaTTbIK TCXHOJIOIHAIAP HCFiBiHI[e
AKNapaTThbIK- MEPCIeKTUBAIBl  KOMITBIOTEPNIIK ~ KOHE  aKMapaTThIK KOJIIaHOAJbl OaFmapiiaMaliblK Kypajiaapabl 63 OeTiHIe
KOMMYHUKAIMAIBI | TEXHOJIOIUATIAPIbI KOJIIaHY. BbK4 | sxacayra naiibia 6ody. I1K4
K Ky3bIperTep
/KK3 Hcnonp3oBanue COBPCMCHHBIX u TCPCIICKTUBHBIX I'oTOBHOCTE CaMOCTOSATEIBHO CO31aBaTb MPHUKIIAIAHBIC
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HNudpopmannoHHo-
KOMMYHUKAIIUOHH
bl¢ KOMIIETCHI NN
/KK 3
Information and
communication
competencies

KOMIIBIOTCPHBIX M HHq)OpMaHHOHHBIX TEXHOJIOTUHA B
HAay4yHOU, UCCIEOBATEILCKOH ©  TPO(ECCHOHATBHON
NESTEHHOCTH.

The use of modern and promising computer and
information technologies in scientific, research and
professional activities.

IIPOrPaMMHBIE CPEJICTBA HAa OCHOBE COBPEMEHHBIX
UH(POPMALMOHHBIX TEXHOJIOTUH.

Willingness to independently create application
software based on modern information technologies.

3epTTey HOTWIKENEPIH CBHIHM Tajjay, Oarajiay KoHe

The opportunity to form your own opinion, critically
evaluate the views on the application of the results of
research activities using modern programming

KK4 CHHTE3]Iey KaOiieTi. methods in engineering.
Xi;?g;;:x;}ﬁ;d CrocoOHOCTh K KPHTHYSCKOMY aHAJIHM3y, OIEHKEe | B03MOXHOCTh COCTAaBUTh CBOE COOCTBEHHOE MHEHHE,
Obie- CUHTE3Y pe3yJIbTaTOB UCCIIEOBAHNUH. KPUTHYECKH OIICHUBATH HBsrn;u]H Ha MpHMCHEHHE
pe3yIbTaTOB ay4HO-UCCIIE0BATEIBCKOM
Hfz?));c::;}:;ﬂ“b“ﬂ;ﬂ The ability to critically analyze, evaluate and synthesize bKS JNESATEIBbHOCTH [0  COBPEMEHHBIMH  METOJaMHU TKS
research results. IPOrpaMMHUPOBAHUH B HHKEHEPHH.
General
c%:ﬁ:)e:tselgggs O3  miKipiH  KaJbINTACTHIPY,  MHIKCHEPHSaF bl
OarnmapiaManayiplH 3aMaHayd ojicTepi OOMbIHIIIA
FBUIBIMU-3€PTTEY KBI3METIHIH HOTIIKEJIEPIH KOJIIaHy
Typanbl Ke3KapacTapAbl ChIHM TYpFbIIaH Oaranay
MYMKIHJIIT'].
XKana FpUIBIMM TPUHLMIITED MEH 3E€pTTey oAicTepiH . .
KK5 ToipuGeie KOMIAHyFa KaGLIeTTi. FoumeiMu  3eprrey  omicTepiH  KOJJaHy — JKOHE
JKaInbIFbLIBIMHKY OargapiaaMabiK KacakTama WH)XEHEPUSChIH]IA
3piperTep / Croco0eH TpHUMEHATh Ha MPAKTUKE HOBbIE Hay4dHBIE Gar apraMalbIK jKacakrama xacay MYMKIHAIrL.
OburenayyHbIeKOM MPUHITUITEI 1 METOJIbI KCCIICI0BaHU. BK6 K6
nerenuuu / CrnocoOHOCTh  HCIIOJIB30BaTh ~ METOABI  HAYYHBIX
General scientific ucclenoBaHuii U pa3paboTarh  MPOrPaMMHOTO

competencies

He is able to apply new scientific principles and research
methods in practice.

obecrieyeHHst B 00J1aCTH MPOrPaMMHON MHXKEHEPHUH.

The ability to use scientific research methods and
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develop software in the field of software engineering.

KK6
KoMMyHMKaTHBTIK
KY3bIpeTTiJik/
KoMMyHMKATHBHBI
e KoMInereHnun/
Communication
competencies

O3 TYKBIpBIMIAPEI MEH OUIIMIEPIH KOHE OJapJIbIH
Heri3ZieMeciH MaMaHJap MEH MaMaHJapra HaKThl JKOHE
aHBIK JKETKI3Y.

YeTKo M SICHO COOOIIAThL CBOM BBIBOALI M 3HAHHUS, U UX

XKorapel eHIMII KyHenepmeH KeiOip wmacernenep
OOHBIHIIA ©3 KO3KapacTapblH CEHIMAI TYpJe YChIHA
oiry.

CriocoOHOCTH YOEUTENbHO MPEACTABIATH CBOIO TOUKY

BK7 ITK7
000CHOBaHHE CTIENUANNCTAM U HECTICIIHATIICTAM. 3peHus o HEKOTOPBIM BOTIpOCaM u3
BBICOKOITPONU3BOJAUTCIIBHBIX CUCTCM.
Clearly and clearly communicate your conclusions and
knowledge, and their justification to specialists and non- The ability to present your point of view convincingly
specialists. on some issues from high-performance systems.
JKorapbel OKy OpBIHIAPBIHA OKBITYABIH BIHFAWUJIBI JKOHE Konmany OuriM, IkoHe JaraplIap  Mocemenepi
HWHHOBAIVAJIBIK TEXHOJOTHUAJIAPBIH naﬁnaHaHy; KOHTCKCTTEPAC KOHE 3epTTeJ'IeTiH caJlaM€H
0ailTaHBICTHI KEHIPEK cajianap/a TaHBICTHIPY.
Hcnonb3oBath yaoOHBIE M MHHOBAIIMOHHBIE TEXHOJIOTUU
npenoaaBanus B BY3ax. [IpuMeHsATh 3HAHUA, W HABBIKM IPE3EHTOBATH
BKS8 | mpobiembr B KOHTEKCTax U pamkax Oosiee mmpokux | [TKS
Use convenient and innovative teaching technologies in o0JacTeil, CBA3aHHBIX C U3y4aeMOi 00JIaCThIO.
universities;
Apply knowledge and skills to present problems in
contexts and within broader areas related to the field
being studied.
KoManpanelk  cTpaTerusiHel — o3ipiiey;  YOKbIMAAPAbIH Korapel  eHiMAl  ecenTey  MalllMHAJAPBIHBIH,
YKYMBICBIH YIUBIMIACTHIPY; YKBIMJIBI OacKapy; xkeke, OutimMm KCIICHJIEP/IIH, KOMIBIOTEPIIIK JKEIUIEPIIH KYMBIC
Oepy xoHe KociOu ecy OOWBIHINIA ic-TIapanapbl d3ipiey. icTeyiH Oaranay, kaHa (PU3MKaIBIK >KOHE TEXHUKAIBIK
EK9 | MPHHIHITED OOWBbIHIIA €cenTey TEeXHUKACBIHBIH e
Pa3pabatbiBaTh KOMaHAHYIO CTPATErHI0; OPraHU30BBIBATH AJIEMEHTTEPl MEH KYpPBUIFBUIAPBIH KYpY, aKIapaTThl
paboTy  KOJNJIEKTHBOB;,  YIPaBISATh  KOJUIEKTHBOM; OHJIEY JKOHE IKMHAKTay oficTepi, AITopuTMIEp,
pazpabaTeiBaTh ~ MEPONPHUATHS MO  JTUYHOCTHOMY, Oarmapiamanap, OarmapiaManay TiTAepi jKOHE aaaM-

00pa3oBaTeIbHOMY U IPO(ECCHOHATBHOMY POCTY.

MallliHa UHTepdelcTepl YIIIH OpTYpJi akmapar
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Develop a team strategy; organize the work of teams;
manage the team; develop activities for personal,
educational and professional growth.

Ke37epl Heri3iHae aHANUTUKAIBIK MaTepHajiap/sl
JAbIH/IAY )KOHE YChIHY MYMKIHJITL.

YMeHue roToBUTh M IPE3EHTOBATh AHAJIUTHUYECKUE
MaTepuaibl, Ha OCHOBE pa3jIMYHbIX HCTOYHHKOB
uHpOpManK, JUIA OLUEHKHM (PYHKIMOHUPOBAHUS
BBICOKOIIPOU3BOIUTEIbHBIX BHIYMCIUTENBHBIX MAIlIKH,
KOMIIJIEKCOB, ~ KOMITBIOTEPHBIX  CETEeW,  CO3JaHMs
AJIEMEHTOB U YCTPOMCTB BBIYMCIUTEIBHON TEXHUKH HA
HOBBIX (U3MYECKUX M TEXHUYECKHX MPHUHIIMIIAX,
METOJIOB 00padOTKM W HAKOIUIEHUS WH(OpMauuu,
ITOPUTMOB, MPOrpaMM, S3bIKOB MPOTPaMMHPOBAHUS
U 4eJIOBEKOMAIIMHHBIX UHTEP(ENCoB.

The ability to prepare and present analytical materials
based on various information sources to assess the
functioning  of  high-performance  computers,
complexes, computer networks, create elements and
devices of computer technology based on new physical
and technical principles, methods of processing and
accumulation of information, algorithms, programs,
programming  languages and  human-machine
interfaces.

KK7 JXanmel  FRUTBIME  JKOHE  FBUIBIMH-KOCIOM  MIHJETTEp The ability to apply methods and scientific research to
Kanneiagam3aTThl | meHOepiHe apryMeHTaIus KOHE miKipranac solve social and universal problems.
K, 9JIeyMeTTiK- JaFIbUTAPbIH JAMBITY HETI31HJIe MIET TUTIHAETT MOHOJIOT
ITHKAJIBIK [ICH IMAJIOT HbICAHIAPhIH/IA aybI3Ila COMIICY JaFIblIaphiH CnocoOHOCTh  NPUMEHSATh METOABl M HAy4HBIC
Ky3bipeTTep/ KETULIIpY. UCCIICOBAHMs U PEIICHHUS  COIMAJBHBIX U
BK10 I1K10
KK7 00I1IeYeIOBEUECKUX 3a/1a.
OO0mieye0BeYeCKH | YJIydllIeHHE HABBIKOB YCTHOH pEYd B MOHOJIOTE |
€, COIHATIBLHO- JIMAJIOTOBBIX (hopMax Ha MHOCTPAHHOM SI3bIKE Ha OCHOBE The ability to apply methods and scientific research to
ITHYECKHUE pa3BUTHSI HABBIKOB apryMEHTAIlMM W J1e0aTOB B paMKax solve social and universal problems.
Komnerenuun / | oOmux HaydHbix ¥ HaydHo-npodeccHoHaTbHbBIX 3a/1ay.
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KKY7
Universal, social
and ethical
competencies

Improving oral speech skills in monologue and dialog
forms in a foreign language based on the development of
argumentation and debate skills within the framework of
common scientific and Scientific-professional tasks.

Oxkyb! ©3 OCTIHIIIE KATFACTHIPY.
[MponomkaTh 00y4eHUE CAMOCTOSITEIBHO.
Continue studying on your own.

KoraM yIIiH TeXHOJIOTHSUIBIK )KaHAIBIKTap/Ibl KOJJaHa
OTBHIPBIN, ©3 MIKIPIH OHE CHIHH KO3KapacTapblH
KaJIBIITACTHIPY.

bK11 | ®opmupoBanue COOCTBEHHOTO MHEHHUS n |IIK11
KPUTHICCKHX B3TJISIZIOB c MIPUMEHEHUEM
TEXHOJIOTUIECKUX HOBIIECTB JUIsS 00OIIEeCTBA.
Forming one's own opinion and critical views using
technological innovations for society.
backapy memrimaepin kabpuinay sxoHe onap yuriH skayan | BK12 | Feuteivu sxo6amapapl THIMII 6acKapy MYMKIHIIT.
Oepyre maibIH 60Ty.
CnocoOHOCTh 3(PPEKTUBHO YNPaABIATh HAayYHBIMU
[IpyHuMmaTh ymnpaBieHYECKHE pPEIICHHs] M TOTOBHOCTH MPOEKTAMH. K12
HECTH 32 HUX OTBETCTBEHHOCTb.
The ability to effectively manage scientific projects.
backapy memrimMaepin KaObuiay KoHE ojlap YIIIH JKayarl
Oepyre manbIH 60ITy.

KKS8 Kaciou caJiaJIaFbl KOMMYHUKAIUSHBIH oprypui AKmapaTTblK KyHenepnaiH OarmapiaMaiblK — JKOHE
CneuunajabHble M | acriekTiuiepi OoibIHIIA Oackapy KoHE OKBITY; KOCIOM EK13 | @MAPATTRIK Kypasjaperi a3ipiiey, 3epTTey, *KaHapry,
yupasJiieH4YeckHe | pediaekcus; TCHUXOJIOTHSIJIBIK dcep eTYHIH  Heri3ri OpHATy, ChIHAy MYMKIHJIIT'1.

KOMIIEeTCHIIM U TOCUIICPIH MEHTEPY.
VYnopasinenue u oOydeHHE MO PA3NIUYHBIM acCHeKTaM CnocoOHOCTh pa3pabaTbIBaTh, UCCIIEIOBATD,
KOMMYHHKAIHH B npodeccuoHanbHOMI cdepe; MOJICPHU3NPOBATh, ~ MHCTANINPOBAT, — TCCTHPOBATD | rrr- 4
npodeccuoHabHON peduiekcHu; BiaJieHue OCHOBHBIMU POrpaMMHOE u anmnapaTHoe obecrnieueHue

Ccroco0aMHy MCUXOJIOTHUECKOTO BOSI[CﬁCTBI/IH.
Management and training in various aspects of
communication in the professional sphere; professional
reflection; knowledge of the main methods of
psychological influence.

I/IH(1)OpMaI_II/IOHHBIX CHCTCM.

The ability to develop, research, upgrade, install, test
software and hardware of information systems.
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8. OKY MO YJbJAEPIHIH BLJIIM BEPY BAFJIAPJIAMACBIHBIH KY3BIPETTEPIMEH O3APA BAMJIAHBICHI /
B3AUMOCBSI3b YUYEBHBIX MOJYJIEA C KOMIIETEHIIUSAMUA OBPA3OBATEJIBHOM IPOT'PAMMBI / THE
RELATIONSHIP OF TRAINING MODULES WITH THE COMPETENCIES OF THE EDUCATIONAL PROGRAM

Baranay anicrepi

. MeH
Mozyaeain KpuTepuiijiepi /
araybl / . ) pHTep P ITongep araynl / Hazpanue |Ky3biperrep /
Monayabaep 0oiibIHIIA OKBITY HITHKeNePi / Pe3yabTarhl Metoab! u
HaumeHnoBaHnue . aucuuming / Name of Komnerenuun/
odoyuenusi mo moay.Jsim / Learning outcomes by modules KPUTEPUH OLlEeHKH N .
moayJsi / Name of ) disciplines Competencies
the module / Evaluation
methods and
criteria
OCHOBHBIE MOJYJIN
I'paMMaTuKaHbl, JICKCUKAHBI JKOHE  FBUIBIMH  JICKCHKAHBI
KaJIBINITaCTRIPYIbl KOCA alfaH/a, aKMapaTThIK TEXHOJOTHUsIapIbl
M1 3epTTeyAeri FhUIBIMH TOCULII OuTy *oHe Kaiblmracteipy. Lller
FouibiMu- TULIEpIHIET] 9/1e0MeT Ko3AepiH Kociou KoigaHa Oury. .
YcrHbIil onpoc,
3epTTey
Kypaagapel/ | 3nanue u (QOpPMHpPOBAHME HAYYHOrO TOAXOJAa B H3yYEHUH AOKIAT, AKAZEMISILIK XAT /
HNucTpymeHnThl | UHQOPMAIIMOHHBIX TEXHOJIOTUM, BKIIIOYasi TPaMMaTHUKY, JIEKCUKY PYOXKHBIIH AKaHeMI/I‘IeCKIi)e HCEMO / bK1, BK2,
HaY4YHBbIX 1 $hopMUpOBaHNE HAYYHOU JIEKCUKH. YMeHHEe NpodecCHOHATBHO KOHTPOJIb, Aca(Ij[emicaI writin bK10
HcCJIeN0BaHMii/ | UCIIOJIBb30BaTh HCTOUYHUKU JIUTEPATYPhl HA HHOCTPAHHBIX S3bIKAX. CEeMECTPOBbIE g
Scientific- _ o pPaBoOTHI
Research tools | Knowledge and formation of a scientific approach to the study of
(5 kpeaur) information technology, including grammar, vocabulary and the

formation of scientific vocabulary. The ability to use literature
sources in foreign languages professionally.

Mooyawoik 6inim bepy 6azoapramacei — «8D06101 — Bazdapramanwvix unoicenepus» / Mooynenas o6pazosamenvnas npoepavma — «8D06101 — [Ipoepammnas unocenepusiy |

Modular educational program — «8D06101 — Software Engineering»

19




OMip camachlH JKakcapTy YIIIH FBUIBIM MEH IPAKTUKAHBIH
KETICTIKTepl Typajibl MalbIMAAYJIap KaJIBINTACTHIPY; 910 KoHE
SKCIEPUMEHTTIK JepeKTep/i, COHIal-aK FBUIBIMH EHOEKTepiH
HOTIDKEJIEPIH ~ OPINTECTEPIMEH KOHE KOFaM  OKUIAEepiMeH
TaJIKbUIAK Oiy; mHQOpMaTHKa KOHE WHXCHEPHs, COHJIaii-aK IIeT
TUIJEpi callaChIH/IAFbI )KaHa aKIapaTThl UTepy JAaFAbLIapPHI.

@opMHpPOBaHUE CYXACHHM O NOCTH)KCHMSIX HAYKM W IPAKTHKH
JUId  yAy4YIIeHWs KayecTBa IKU3HU; yMEHUE 00CYXJaTh
JUTEPATYpPHBIE W OKCIIEPUMEHTAIBHBIC JIAHHBIE, a TaKXKe
pe3ynbTaThl HAyYHBIX TPYAOB C KOJUIETaMU WM IIPEICTABUTEIISIMHU
OOLIECTBEHHOCTH; HAaBBIKM OCBOCHMsSI HOBOW HH(popmanmu B
0o0JacT KOMIBIOTEPHBIX HAyK U MHXXEHEpPUM, a TaKke
WHOCTPaHHBIX S3BIKOB.

Forming judgments about the achievements of science and
practice to improve the quality of life; the ability to discuss
literary and experimental data, as well as the results of scientific
papers with colleagues and members of the public; skills in
mastering new information in the field of computer science and
engineering, as well as foreign languages.

VYeTHBII onpoc,
JOKJIJI,
pyOEKHBIT
KOHTPOJTb,
CEeMECTPOBBIC
paboThI

FouibiMu 3epTTeynep aaictepi /
MeToasl HaydHBIX
nccienosaunii / Methods of
scientific research

BbK3, IIK5

M2
HNuTeniekyana
bl JKOHE
KOMMYHHKALMS
JBIK KyHesiep
Moay.Ji/
Mopayab
HHTEJJIEKTYAJIb
HBIX B
KOMMYHHUKAIHO
HHBIX cucTem/
Intelligent and

FreutbiMu mepekke3ep/ii mer TULAepiHae KojjaaHa Oury; FBIIBIM
MEH  TpaKTUKaHBIH  JKETICTIKTEpl  Typajbl  TYCIHIKTEpAl
KaJBIITACTBIPY; OPINTECTEPMEH JKOHE KOFaM OKUIJEepiMeH
OKCIIEPUMEHTTEP MEH FBUIBIMUA JKYMBICTApABIH HOTHXKEJICPiH
Tajaay Kaoureri; MHPOpMAaTHKa JKOHE WH)XCHEPHS CalachIHJIAFbI
’KaHa aKnapaTThl UTEpPY JAaFAbLIAPHI.

YMeHHue HuCnojb30BaTh HAay4YHbIC HCTOYHUKH HA HHOCTPAHHBIX
SA3BIKAX, (I)OpMI/IpOBaHI/IC HpCI[CTaBJ'ICHI/Iﬁ 0 JOCTUIKCHUAX HAYKH U
IIPaKTUKH, CIIOCOOHOCTH AaHaAJIM3UPOBATH PE3YyJIIbTAaThI
OKCIICPUMCHTOB u HAayYYHBIX pa60T C KOoJIJI€raMu n
NPpCACTAaBUTCIIAMU O6IJ_ICCTBGHHOCTI/I; HaBBIKM OCBOCHMS HOBOM

VYcerHblii onpoc,
JOKJIAa/,
pYOSKHBIN
KOHTPOJIb,
CEMECTPOBBIE
paboThI

3epTTey [IPaKTUKACHI /
HCCJ’ICI{OB&TGJ’IBCK&H IMpaKTHUKa /
Research practice

I1K5
I1K3, IIKS
I1K4
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Communication
Systems Module
(15 xpeanT)

uH(pOpMaIMU B 00JIACTH KOMIBIOTEPHBIX HAYK U HH)KEHEPHUH.

FoutbiMu nepexkeszaepi meT TUlAepiHae KojaaHa Oury; FBUIBIM
MEH TpPaKTUKaHBIH  JKETICTIKTepi  Typajbl  TYCIHIKTEpi
KAJIBIIITACTRIPY; OPINTECTCPMEH JKOHE KOFaM OKULJIepiMeH
OKCIIEPUMEHTTEP MEH FBUIBIMUA >KYMBICTApABIH HOTIDKEJEepiH
Tannay KaOureri; MHPOpMAaTHKA JKOHE MHKCHEPHUS CaJaChIHIAFbI
KaHa aKMapaTThl UTepy JTaFAbLIapHI.

AKMapaTTblK TEXHOJOTHsUIApAbl 3€pTTEyNeri FbUIBIMU TACUIAL
OlUTy JKOHE KaJbIITACTBIPY; >KOFapbl OHIMJI Kyienepueri
napajuleNip[il JKOHE YJIECTIpUIreH ecenTeyiep, TapaTblIFaH
ManiMerTep ©0a3zachl JKOHE JKENUIIK ecenTeyyep, >KacaHIbl
MHTEJJIEKT >KOHE HEHpPOHBIK >KeJiiep, HEHPOHIBIK MOJEIbACY
KOHE TEXHOJIOTHsIIap CaJlaChIHAA.

3Hanue W (QopMUpOBaHHE HAYYHOTO TMOAXOJa B HW3YUYEHUU
MH(OPMALIMOHHBIX TEXHOJIOTUM; B 00JacTH NapajieNbHBIX U
pacnpeeieHHbIX BBIYUCICHUAX Ha BBICOKOIPOU3BOIUTENBHBIX
CUCTEMax, pacHpeleNieHHbIX 0a3bl JaHHBIX U CETEBBIX
BBIYHCIICHUSX, ICKYCCTBEHHOT'O UHTEJIEKTA U HEHPOHHBIX CETEH,
HEUPOCETEBBIX MOICIUPOBAHUS U TEXHOJIOTHUIA.

Knowledge and formation of a scientific approach in the study of
information technology; in the field of parallel and distributed
computing on high-performance systems, distributed databases
and network computing, artificial intelligence and neural
networks, neural network modeling and technologies.

YcrHbIi onpoc,
JOKIIa/,
CEMECTPOBBIE
paboTHI, OTUET

[Tapannens xoHe yJIecTIpUIreH

ecenteynep / [lapannensusie u | BK4, [1K4,

pacnpenenéunbie Boruncienus / | BKS, TIKS,

Parallel and distributed I1K6

computing

Tapatsiiran MamiMeTTep 6a3achl

YKOHE JKEIUTIK ecenTey /

Pacnpenenennbie 6a3§1 JTAaHHBIX bK4, TIK4,
BK35, TIKS,

M CETEBbIE BHIYHCIICHUS / K6

Distributed databases and

network computing

JKacanapl HHTEIICKT KOHE

HEWPOHJIBIK XKeiep / bK4, T1K4,

HckyccTBEeHHBIN MHTEIIEKT U BKS5, TIK5,

HelipoHHbIe ceTu / Artificial I1K6

intelligence and neural networks

HetlipoHapIK xemiHi MOACTbICY

JKOHE TeXHOJIoTHsIap / bK4, I1K4,

HeiipocereBoe monenupoanue | bKS, T1KS,

u texnojoruu / Neural network | ITK6

modeling and technologies

KOCIBU MOAYJIBJAEP / NPO®ECCUOHAJIBHBIE MOAYJIN / PROFESSIONAL MODULES
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M3
Kubepkayinciza
iK JK9He YJIKeH
aepexTep
Moyt /
Moayab
KuodepoOe3onacH
OCTh U 0osIbIIME
nannbie/ Cyber
Security and
Big Data
Module
(10 xpeauT)

[Ipomecc periHae JOepeKTepAl TalJayMeH J>KYMBIC icTey
JaFAbUIapbIH  KAJBIITACTBIPY, AEPEKTEepPAl CaKTaylIblH HETI3ri
KypbUIbIMapel MeH (opmanapbeid 3eprrey, MapReduce, Hadoop
napagurMachblHAa alrOPUTMACPIl TYKBIPBIMIAY MYMKIHJIT.
Colikec YIIKeH JepeKTep/ai Tanaay KypajblH jKOHE COMKEC YIIKEH
JEPEKTepi CaKTay TEXHOJIOTHUSACHIH TaHIAHbBI3. YJIKEH JEpEKTep
TPEeHIIHIH mMaiga 0oy cebenTepiH, YIKEH IepeKTepial Tanaay
MPOLIECTEPIH, 3aTTap MHTEPHETIHIH HETI3r1 TocULIepiH Oury;
3aMaHayd acHanThIK >KOHE €CenTey KypalJapblH KOJJIaHy,
NEPEeKTEPAl Tannay MIHACTTEpIH KO, VJIKEH JepeKTep.i
KHOEpKOpFay/Ibl OLTy.

dopMupoBaHHWE HABHIKOB pPabOTHI C aHAJIM30M JIAHHBIX Kak
MPOIIECCOM, W3YYEHHE OCHOBHBIX CTPYKTYp M (OpM XpaHEHUs
JTAHHBIX, yMEHHE (OPMYJIHPOBATH AJITOPUTMBI B TapagurMe
MapReduce, Hadoop. BriOpaTh MNOAXOASIINN HHCTPYMEHT
aHaJi3a OOJBINMX JIAHHBIX H  TOJXOJSAIIYI0 TEXHOJOTHIO
XpaHEHUs] OOJBIIMX JaHHBIX. 3HAHWUE MPUYUH BO3HHKHOBCHHS
TpeHAa OOJBIIUX JaHHBIX, MPOILECCOB aHAIM3a OOJBIINX
JAHHBIX, OCHOBHBIX ITOJIX0JI0OB UHTEPHETA BEICH; UCTIOJIH30BaHUE
COBPEMEHHBIC HHCTPYMEHTAIBHBIC U BBIYUCIUTEIBHBIC CPEJICTRA,
OCYILIECTBJIATh TOCTAHOBKY 3ajad aHalu3a JaHHBIX, 3HAHUE
KHOEp3aIuThl OOJIBIITNX JaHHBIX.

The formation of skills in working with data analysis as a
process, the study of basic structures and forms of data storage,
the ability to formulate algorithms in the MapReduce, Hadoop
paradigm. Choose a suitable big data analysis tool and a suitable
big data storage technology. Knowledge of the causes of the big
data trend, big data analysis processes, the main approaches of
the Internet of Things; the use of modern tools and computing
tools, to set data analysis tasks, knowledge of cyber protection of
big data.

VYeTHbI onpoc,
JOKJIA,
PYOEKHBIT
KOHTPOJIb,
CEMECTPOBBIE
paboThI

YnkeH AepeKTepain

BK4, [1K4,

Kkubepkayinciznirin kamramacoi3 | BKS, TIKS,
€Ty TeXHOJIOTHsIIaphI / I1K6
TexHonoruu odecrneyeHus
KrOepOe301acHOCTH OOJIBIITNX

nmaHHbIX / Big data cybersecurity

technologies

[{upibIK MHAYCTPUSHBIH bK4, T1K4,
kubepkayirncizairi / BK5, I1IK6
Kubepb6e3onacHocTs 1iudpoBoit

unnayctpuu / Cybersecurity of

the digital industry

Onepkocinreri [oT: Texnonorus | bKS, ITKS,
KoHe Kayinciznik / [oT B I1IK6

IMPOMBIINIJICHHOCTH
TEXHOJIOTHH U 0€30ITacCHOCTh /
10T in industry: technology and
security

TexXHOIOTUSIBIK
WHHOBAIUSIIAPIaFbl 3UATKEPIIK
MeHIik / IHTenekTyaibHas
COOCTBEHHOCTD B
TEXHOJOTUYECKUX MHHOBALIUSX/
Intellectual property in
technological innovatio
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FBIUIBIMU-3EPTTEY )K¥YMbICbI /| HAYYHO-UCCJIEJOBATEJIbCKASI PABOTA / RESEARCH WORK

M4
3eprreyai
OKBITY MOYJIi/
Moayab
HAY4HO-
HCCJIEN0BATEILC
KOM
MOArOTOBKHU/
Research
Training
Module
(123 xkpeaur)

Motynb/li COTTI asiKTaFaHHAH KEHiH JTOKTOPAHT:

Kazipri 3amManfbl akmapaTThIK TEXHOJOTHSIIAP/IBI TapTa OTHIPHII,
OuOIMOTpaUSIIBIK )KYMBICTBI KYPTi3y; JOKTOPIBIK AUCCEPTAIHS
TaKpIPHIOBl OOMBIHINIA 3EPTTEY MIHAETTEpiHE CYHEHE OTBIPHIIL,
KOXKETTI 3epTTey opicTepiH TaHmay (KOJAaHBICTAFbUIAPBIH
TYPACHIIPY, JKaHA OMICTEpHi d3ipiiey); FBUIBIMH 3EpTTEYIIEp
KYPrizy Ke31HJIe Ka3ipri 3aMaHFbl aKIMapaTTHIK TEXHOJIOTHsIIap bl
KOJIJIaHy; aJbIHFaH HOTWKENepl OHJEY, OJapiAbl Taljay >KoHe
asKTaJfaH FbUIbIMU-3epTTey o3ipiemenepi (JAF3XK Ooiipinimna
ecemn) TYpIHIE YChIHY. FBUIBIMH Makajia (OHBIH iHIiHAE Scopus,
Web of Science nepekrep  0a3ackiHzIa), JOKTOPIBIK
JTUCCEPTAIIHS).

[Tocne ycnenHOTO 3aBepIICHUst MO/l TOKTOPAHT OyIeT:

Benenne Oubnuorpadguueckoit paboThl €  TNPUBJICUYECHUEM
COBPEMEHHBIX  HMH(POPMALMOHHBIX  TEXHOJOTHH,;  BLIOMpATH
HEOOXOMUMBIE  METOABl  HCCIeNOBaHUA  (MOAUGUIIMPOBATH

CYIIECTBYIOIINE, pa3padaThiBaTh HOBBIC METOIbI), HMCXOAS H3
3a/1ad4  MCCJEAOBAaHUS 10 TEME JIOKTOPCKOW AMCCEPTaIlNH;
MPUMEHSATh COBPEMEHHBIE WH()OPMAIMOHHBIE TEXHOJOTUH TIPHU
MIPOBEJCHUH Hay4HBIX HCCIIeI0BaHUM; 00pabaThIBaTh
MOJTyYCHHBIC PE3YJIbTAThl, AaHAIM3UPOBATh U MPEJACTABIATh UX B
BHJIC 3aKOHYCHHBIX HAy4YHO-HCCIIEIOBATEIBCKUX Pa3paboTOK
(otuera mo HWP/I, HayuHoli cTaThu (B TOM 4YHCIIE B 0a3e TaHHBIX
Scopus, Web of Science), nokropckoii quccepTarium).

After successful completion of the module, the doctoral student
will:

Conducting bibliographic work with the involvement of modern
information technologies; choose the necessary research methods
(modify existing ones, develop new methods), based on the
objectives of the research on the topic of the doctoral dissertation;

OTuer, CIIMCOK
Hay4YHBIX
cTaThbeH,

Mpe3eHTalNs

TarpUTbIMIaMaIaH OTY/ Il )KOHE
JOKTOPJIBIK JUCCCPTALIUAHBL
OpbIHAAYABI KAMTHUTBIH
JOKTOPAHTTLIH FBIIBIMU-3CPTTCY
xyMbIchl | / HayuHo-
HCCIIeI0BaTeNIbCKast padboTa
JOKTOpaHTa, BKIII0Yasl HAy4YHBIC
CTAXXHUPOBKHU U BBITIOJTHCHUC
JOKTOpPCKOM nucceprauuu [ /
Research work of a doctoral
student, including scientific
internships and the execution of a
doctoral dissertation |

BK11, TIKO,
K10

TarpuTbIMIaMaaH OTY/Il )KOHE
}IOKTOPJ'II)IK JII/ICCepTaHI/ISIHBI
OpbIHAAYABI KAMTHUTBIH
JOKTOPAHTTHIH FBIIIBIMU-3CPTTCY
xymbichl 11 / Hayano-
uccrenoBaTeNbCcKkas pabora
JOKTOpaHTa, BKIII0Yasi HAy4YHBIC
CTaXXHUPOBKHU U BBITIOJIHCHUE
JOKTOPCKO# muccepranuu 11/
Research work of a doctoral
student, including scientific
internships and the execution of a
doctoral dissertation Il

BK11, TTKO9,
K10

TarpuIbIMIaMaaaH eTy/l )KoHe
JOKTOPJIBIK TUCCEPTALUSHBI
OpBIH/IAYbI KAMTUTHIH
JOKTOPAHTTHIH FHIIBIMU-3€PTTEY
xymbichl 111 / Hayano-
ucclieloBaTeNbcKas pabora

bK11, I1K9,
I1IK10
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apply modern information technologies in conducting scientific
research; process the results obtained, analyze and present them
in the form of completed research developments (research report,
scientific articles (including in the Scopus database, Web of
Science), doctoral dissertation).

JOKTOpaHTa, BKIIIOYasd HAYyYHBIC
CTa)KI/IpOBKI/I M1 BBITIOJIHCHUC
NOKTOpCKo# muccepranuu 111/
Research work of a doctoral
student, including scientific
internships and the execution of a
doctoral dissertation IIl

TarpuTbIMIaMaIaH OTY/I1 )KOHE
I[OKTOpJ'II)IK I[HCCGpTaHI/IﬂHI)I
OpI)IHI[aYI[I)I KaAMTUTBIH
I[OKTOpaHTTLIH FI)IJ'II)IMI/I-SepTTey
xymbicel [V / Haydno-
uccrenoBaTeNbCcKkas pabora
HOKTOpaHTa, BKJIrO4Uasa Hay'—IHI)Ie
CT&)KI/IPOBKI/I 1 BBITIOJIHCHUC
JOKTOPCKO# muccepranuu [V /
Research work of a doctoral
student, including scientific
internships and the execution of a
doctoral dissertation IV

bK11, I1K9,
I1K10

TarpuTbIMIaManaH OTY/Il )KOHE
JOKTOPJIBIK JUCCEPTALUAHBL
OPbIHIAY/Ibl KAMTUTBIH
JAOKTOPAHTTBIH FbIJIBIMHU-3CPTTCY
*)ymbIchl V / Hayuno-
HCCIICa0BATCIIbCKAsA pa60Ta
JAOKTOpPAHTA, BKIIFOYAsl HAYyYHBIC
CTAXXUPOBKH U BBLIIIOJIHCHUC
JTIOKTOPCKO# nuccepranuu V /
Research work of a doctoral
student, including scientific
internships and the execution of a
doctoral dissertation V

bK11, I1IK9,
I1IK10
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KOPBITBIHAbI ATTECTATTAY / UTOT'OBASI ATTECTAIIMSA / FINAL ATTESTATION

M5
Ta:xipube xoHe
KOpblTblH}]bl
OaraJsiay
Moyi/
Moayab
NPAKTUKHA U
HTOrOBOM
arrecrauun/
Practice and
final assessment
module
(12 kpeamr)

Monynbai COTTI asKraraHHaH KEWiH OLTIM amymibl KeJecimei
HOTHKENIepre KoJl KeTKi3eal:

JTOKTOPIIBIK ~ JUICCEpPTAalUsi  TaKbIPbIObI ~ OOWBIHINA  3EPTTEY
MIH/IETTepiHE CYHEHE OTBIPHIN, KAKETTI 3epTTey oIiCTepiH
TaHAAWIbl (KOJIIaHBICTAFbIJIAPBIH TYPJACHAIPEN]l, KaHa SICTepAl
o3ipyielifii); FBUIBIMH 3€pTTeyliep XKYpridy Ke3iHJe 3aMaHayu
aKInaparThIK TEXHOJIOTHSIIapAbl KOJIJITaHa/1bl; aJIbIHFaH
HOTWDKENIEp/l OHJIEHl, OJapibl TalJalabl >KOHE asKTaJFaH
FBUIBIMU-3€pPTTEY d3ipaemenepi TypiHae yebiHaasl (JF3XK
OOMbIHILIA ecell, FhIIIBIMU MaKaia, TOKTOPJIBIK JUCCEPTALINS).

[Tocne ycnemHoro 3aBepiieHUs MOy oOydarouiuiicss Oyner:
BBIOMpATH HEOOXOINMEBIE METOIbI HACCIIETOBAHUS
(MomuduIUPOBaTh  CYIISCTBYIOIINE, pa3pabdaThiBaTh HOBBIC
METO/Ibl), UCXO/ U3 33/1a4 HCCIEeOBAaHUS M0 TeMe JOKTOPCKOM
JHcCcepTalli; MPUMEHSITh COBPEMEHHble HWH(GOPMALMOHHbIE
TEXHOJOTMM TpU TMPOBEACHUU HAYYHBIX  HCCIEIOBaHUM;
oOpabaTeiBaTh TMOJYyYCHHbIE pE3YNIbTaThl, AaHAIU3UPOBATh U
NpeICTaBiIsATh ~ MX B BUJAE  3aKOHUYEHHBIX  HAY4HO-
HccaeaoBaTeNbCKUX pa3padoTok (ortueta mo HUPJI, naydnoii
CTaTbH, TOKTOPCKOM TUCCEPTAIUN).

After successful completion of the module, the student will:
choose the necessary research methods (modify existing ones,
develop new methods), based on the objectives of the research on
the topic of the PhD's thesis; apply modern information
technologies in conducting scientific research; process the results
obtained, analyze and present them in the form of completed
research developments (research report, scientific article, PhD's
thesis).

Ecem 6epy /
otuer /
report

TarpUTbIMIaMaIaH OTY/ Il KOHE
IIOKTOpJII)IK IIPICCCpTaIII/ISIHI)I
OpI)IHIlay,IlI)I KaMTUTBIH
IIOKTOpaHTTI)IH FI)IJII)IMI/I-SepTTey
xymbicel VI / Haydno-
uccieaoBarenbekas pabora
I[OKTOpaHTa, BKJIFOYast HayIIHble
CTa)KI/IPOBKI/I U BBIIIOJIHCHHEC
JIOoKTOpckoi muccepranuu VI /
Research work of a doctoral
student, including scientific
internships and the execution of a
doctoral dissertation VI

I1K9, TIK10

JKyMBbICTBI KOpFay
/ 3amura paboTsl /
job protection

I[OKTOpJ'IBIK JUCCEpTAlUAHBI
kKazy koHe Kopray / Hanucanue u
3alIuTa JOKTOPCKOM
muccepranuu / Writing and
defending a doctoral dissertation

bK3, IIK12,
I1K13
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9. ZKAJIIBI BLJIIM BEPY BAFJAPJIAMACHI BOMBIHIIA OKBITY HOTUKEJEPIHIH KAJBIITACTBIPBLIIATHIH
K¥3bIPETTEPMEH APAKATBIHACBIHBIH MATPUIIACBHI / MATPULA COOTHECEHUA PE3YJIBTATOB
OBYUEHMUSI 1O OBPA30OBATEJIBHON TPOT'PAMME B IIEJIOM C ®OPMUPYEMBIMUA KOMIETEHIIUAMM /
MATRIX OF CORRELATION OF LEARNING OUTCOMES ACCORDING TO THE EDUCATIONAL PROGRAM AS A
WHOLE WITH THE COMPETENCIES BEING FORMED

PesyiabTaThl 00yyeHus

KiaroueBbie PO1 PO2 PO3 PO4 POS5 PO6 PO7 POS8
KOMIIETeHI{UH

KK1
[To3HaBaTenbHBIE KOMIIETEHIIUU

KK2
HccnenoBarenbckie KOMIETEHIINU

KK3
NudopmanrionHo- \Y V \Y V V
KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU

KK4
[IpodeccronanbHbIe KOMIIETEHIUU

KK5
OOuieHayyHble KOMIIETEHIMH

KK6
KoMMyHHMKaTHBHBIE KOMIIETCHIIUH

KK7
OO01e4yenoBevecKue, CONMaILHO- Vv V
STUYECKUE KOMIIETEHIIUN

KKS8
CrneunasibHbl€ U yIIPaBIECHYECKUE Vv V V Vv V
KOMIIETEHI[UHU
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