Ministry of Education and Science of the Republic of Kazakhstan
Noncommercial Joint-Stock Company
" Almaty University of Energy and Communications"
named by Gumarbek Daukeev
Institute of Space Engineering and Telecommunications
Department of ""Electronics and Robotics"

"Agreed'

Saiman Corporation

Héad of the automation Department
; __oooBatkenov A A.

2020

’'d

PASSPORT OF THE EDUCATIONAL PROGRAM
"8D07104 - INSTRUMENTATION"

Head of the educational program Yusupova S.A.

OP developed: on the basis of the laws of the Republic of Kazakhstan and
regulatory documents: State compulsory standard of higher education, State
compulsory standard of postgraduate education (Resolution of the Government of the
Republic of Kazakhstan dated 08.23.2012 No. 1080), Standard rules for the activities
of an organization of higher and postgraduate education (Resolution of the
Government of the Republic of Kazakhstan dated 05.17.2013 No. 499), Rules for the
organization of the educational process on credit technology of education (order of
the Ministry of Education and Science of the Republic of Kazakhstan dated
20.04.2011 No. 152)

The EP was considered and approved at a meeting of the Department of
Electronics and Robotics, Protocol No. 5 of January 14, 2020.

>
Head of the Department of ER P/ el Chigambaev T.O.

The PEP was considered and approved at a meeting of the scientific and
methodological ~ council  of the Institute of Space Engineering and
Telecommunications (No. 3 dated 13.02.2020).

PEP reviewed and approved by NMS AUPET (No. 12 dated 04.14.2020)

ki

[T | 0l oo e PRI YO (R



Passport data of the OP "8D(07104 - INSTRUMENTATION"

Table 1

No Field name } Note

1 | Registration number | 8D07100108

2 | Education area code and 8D07 - Engineering, Manufacturing and Construction

classification industry

3 Code and classification of areas of r 8D071 - Engineering and engineering

training

4 | Group of educational programs | D103 - Mechanics and metalworking

5 Name of the educational program | 8D07104 - Instrument making

6 | OP type | New OP;

7 | The purpose of the OP training of highly qualified specialists in the field
electronics and, possessing theoretical and practical
knowledge, skills and abilities necessary for their
implementation in professional activities, which are
competitive specialists in demand in the domestic and
international labor markets.

8 ISCED level 8 Doctorate or equivalent

9 NQF level 8

10 | ORK level | 8

11 | Distinctive features of the OP | No;

Partner university (SOP) | No;

Partner university (DDOP) | No:
12 | List of competencies <{ ON-1... Demonstrate the ability to improve and develop their
13 | Learning outcomes intellectual and general cultural level, independently acquire and

use new knowledge and skills in practice, expand and deepen

their scientific outlook, freely use a foreign language as a means

of business communication...

ON-2.  Demonstrate the ability for active social mobility, for

independent learning in new research methods, for changing the
| scientific or production profile of their professional activities in
| the process of changing socio-cultural and social conditions of

activity.

ON-3. Demonstrate skills and abilities in the organization of

research work, in team management, in assessing the quality of
performance results, to show initiative, to resolve problem

situations...

ON-4. Analyze scientific and technical information, plan and set

research objectives, formalize and present the results of
l scientific  research, analyze, synthesize and summarize

information.

ON-five. Demonstrate the abi lity to use theoretical and practical
| knowledge in solving professional problems, apply modern

research methods, conduct technical tests and scientific

experiments,

ON-6. Formulate tasks for the development of design solutions

related to the modernization of control and measuring

equipment, measures to improve operational characteristics and

reliability, and increase environmental safety.

ON-7. Demonstrate readiness to participate in the development

of projects of objects and systems using design automation tools,




best practices for their development, to carry out technical
calculations for projects, technical and economic analysis of the
effectiveness of design solutions, to use applied software for
calculating parameters and choosing equipment.

ON-8. Develop measures to improve production technology and
modernize control and measuring equipment enterprises of
various industries.

ON-nine. Demonstrate the ability to use renewable energy
sources in industrial and transport process control systems.
ON-10. Demonstrate readiness for teaching in the field of
vocational training.

(Appendix 2.1)

14 | Form of study Daytime
15 | Language of instruction Kazakh, Russian, English
16 | Loan volume 180
17 | Awarded academic degree Doctor of Engineering and Technology
18 | Availability of an annex to the | License number KZ80LAA00018161
license for the direction of personnel | Date of issue of the license 05/05/2020
training
19 | Availability of EP accreditation there is
Accreditation body name IAAR NU "Independent Agency for Accreditation and
Rating"
Period of validity of accreditation 05.04.2019-04.04.2024
20 | Information about disciplines Information about the disciplines VK / KV OOD, DB, PD

(Appendix 2.2)
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MuHHCTEPCTBO 00pa30BaHUsI H HAYKH Pecny6auku Kazaxcran
Hexommepueckoe AO «AJAMATHHCKHIl YHHBEPCHTET JHEPreTHKH H CBII3N
umenn I'ymapoexa /laykeesa
MHCTHTYT KOCMHY€CKOH HH/KEHEPHH H TeJIeKOMMYHHKAIMH
Kadenpa «I1eKTPOHHKH H po6OTOTEXHHKH)

o AY3S AVOS ay.
o ISR

«Cor;1acoBaHO»
Kopnoparms «Cainman»
HauanbHUK OT/I€71a aBToMaTH3allkH

Baiikenos A.A.
« » 2020 r.

MACIIOPT OBPA3OBATEJIBH0171 TTPOTPAMMBI
«8D07104 - MIPUBOPOCTPOEHHE»

PykoBojuTelb 06pa3oBaTe/IbHON POrpaMMbl FOcymnosa C.A.

OI1 pa3paboTanu: Ha OCHOBE 3aKOHOB Pecny6nuky KaszaxcraH ¥ HOpMAaTHUBHBIX
JIOKYMEHTOB! [ocynapCTBEHHBIH 0bIIeo0s3aTeNnbHbli  CTaHAapT  BBICIIETO
0Opa3zoBaHMsl, [ocyaapCTBEHHBIH 0611e06s3aTebHBIA CTAHAAPT MOC/IEBY30BCKOIO
obpaszoBaHHs (MOCTAHOBICHUEC [IpautensctBa PK 0T 23.08.2012 r.Nel030),
TunoBble TpaBUia AEATENLHOCTH OpraHU3ali BBICIIEF0 M  TOCJIEBY30BCKOTO
06pasoBaHus (TOCTAaHOB/ICHUE [Ipasutenbcta PK oT 17.05.2013 1. Ne499), TIpaBuna
opraHM3aluu ydeOHoro mpomecca mo KpeIUTHON TEXHOJIOTHH o0y4eHUs (MpUKa3
MOH PK ot 20.04.2011r. Nel152)

OIl paccmoTpeHa H onobpeHa Ha 3ace/laHUH Kadenpbl «DIEKTPOHHKA H
poGOTOTEXHUKA» MPOTOKOI Ne5 ot 14.01.2020r.

3aBeyroLMi Kapeapou oP ( / # Yurambaes T.O.

|44
74

OI1 paccmoTpeHa U 0fodOpeHa 44 3acelaHMM Hay4HO-METOJAUYECKOro CoBCTa
MHCTUTYTa KOCMHYECKOH HHKCHEpUH H TeTeKOMMYHHKAIHi  (TIPOTOKOT Ne3 ot
13.02.2020 r.).

OIl paccMOTpeHa M YTBEpKASHa Ha HMC AVYDC (nportokon Nel2 or
14.04.2020 r.)




ITacnoprusie naunsie Ol «8D07104 - [TIPUBOPOCTPOEHUE»

Tabmuma 1
Ne Hazeanue noJus Ilpumeuanue
1 PerucrpanumonHssliit Homep 8D07100108
2 Kon u knaccuduxanus odaactu 8D07 - UnxeHepHble, 00pabaThIBAIOLIHE U CTPOUTENBH
o0pa3zoBaHus blE OTPAcIH
3 | Koa u knaccudukauus HanpasineHuil | 8D071 — Mnxenepus u HHXEHEPHOE J€110
NOATOTOBKH
- ['pynna oGpa3oBaTeIbHLIX D103 — MexaHuka 1 MeTasioo0padoTka
IporpamMm
5 Hanmenosanue  obOpaszosatensHoi | 8D07104 - [IpubopocTpoenue
IIPOrPamMMEl
6 Bua OII Hogas OI1;
7 [eas OIT MOATOTOBKA BBICOKOKBATH(DHUIIMPOBAHHBIX CIELHATHCTOB,
B 00/1aCTH I€KTPOHUKH H , 00J1aIaI0IMX TEOPETHYECKUMH
U INPaKTHYECKUMM 3HAHHMSIMH, YMEHUSMHM M HAaBBIKAMH,
HEOOXOIMMBIMHE IS X peai3alliy B MpodecCHOHATLHOM
J€ATEIbHOCTH, ABJIAIOUIAMHCSA KOHKYPEHTOCIIOCOOHBIMH
CHELHATHCTAMH BOCTPeOOBAHHBIMU HA OTEYECTBEHHOM H
| MEJKIYHApOHOM pBIHKaX TpyJa.
8 Yposens 1o MCKO ' MCKO 8 JlokTOpanTypa HJiH €ro SJKBHBAJIEHT
9 Yposens no HPK B
10 | Vposens no OPK 8
11 | Ormmuurensusle ocodennocTH Ol Her;
BY3-napruep (COII) Her;
BY3-napruep (JJAOII) Her;
12 | [lepeyens koMneTeHINH ON-1. JlemoHCTpHpOBaTh CMOCOOHOCTH COBEPLICHCTBOBATH M
13 | Pe3yneTaTel 00y4eHHS pa3sBMBaTh CBOM WHTE/UIEKTYalbHbIH M OOLIEKYJIbTYPHBIH

VPOBEHb, CAMOCTOSTENBHO MPHOOpeTaTh W HCMONb30BAThL B
MPAKTHYECKOH JEATENIBHOCTH HOBBIE 3HAHMA W YMEHMA,
paciiMpaTh M YIIyOnATH CBOe HaydyHOe MHPOBO33PEHHE,
cBOGOIHO MOJB30BAaTECA MHOCTPAHHBIM S3BIKOM KaK CPeICTBOM
JEJI0BOro OOLIeHHS.

ON-2. JleMOHCTpUPOBATE CHOCOOHOCTL K AKTHBHOM
COLMANbHON MOOHIIBHOCTH, K CaMOCTOATENBHOMY O0y4eHHIO
HOBBIM METOJaM MCCJEHOBaHHA, K W3MEHEHHIO HAay4HOTO HIIH
IPOM3BOACTBEHHOrO  mpoduus cBoedl  npodecCHOHAIbHOM
NIeATEILHOCTH B TIpOLleCCe M3MEHEHMS COLMOKYJIBTYPHBIX M
COLIHATBHBIX YCIOBHH 1€ATEIbHOCTH.

ON-3. JleMOHCTpMpPOBaTH HABBIKM M YMEHHS B OpraHM3aLliu
HaY4HO-UCCIIeI0BATEIbCKUX pabor, B yIpaB/IeHHH
KOJJIEKTHBOM, B OIIEHKE KauecTBa Pe3y/IbTaToB HEATETBHOCTH,
NpOSAB/IATH HHHULIMATHBY, Pa3peiaTh NPoOIeMHbIE CHTYALIHH.
ON-4. AHamM3uMpoBaTh HAYYHO-TEXHHYECKYI) HH(MOPMALHIO,
UIAHKPOBATh M CTABHTH 3aJa4d HCC/IeIOBaHHA, 0QOpPMIATE H

MPeACTaBIATh pe3yabTaThl Hay4yHbIX  HCCIIeJIOBaHHH,
aHATTM3MPOBATh, CHHTE3UPOBATH U PE3IOMHUPOBATE HHPOPMALIHIO.
ON-5. JleMoHCTpHpOBaTh  CrocOOHOCTh — MCIONB30BaTh

TEOPETHYECKHE W TPAaKTHYECKHe 3HAHWA [PH  pelIeHHH
npodecCHOHATBHBIX 3a/]a4, TPUMEHATh COBPEMEHHBIE METO/IbI
HMCCJIeI0OBaHHA, NPOBOAHNTE TEXHHYECKHUE HCIILITAHHA H Hay4HBIC

SKCINEPHMECHTEI.




ON-6. ®@opmMy/MpoBaTh 3aJaHHs Ha Pa3padOTKy MPOEKTHBIX
PELICHHH, CBA3AHHBIX C  MOJEPHM3ALMEH  KOHTPOJIbHO-
M3MEPUTENIBHOTO  OOOpYHOBAaHMS,  MEPOMPUATHAMH [0
YITyYLICHHIO IKCIUTyaTAlHOHHBIX XapakTePHCTHK u
HA/IeKHOCTH, TIOBBILIIEHHIO SKOJIOTHYECKOi Ge30MacHOCTH.
ON-7. JleMOHCTpHpOBATL FOTOBHOCTh K YYaCTHIO B pa3paboTke
IMPOEKTOB OOBLEKTOB M CHCTEM C HCIOJIb30BAHHUEM CpeacTB
aBTOMATH3aLMH TPOEKTHPOBAHHS, MEPeJoBOro0 OMblTa  HX
pa3paboTKH, K IPOBEJCHHIO TEXHHYECKHX PpacueToB IO
NpPOEeKTaM, TEXHMKO-3KOHOMHYECKOro aHain3a 3(pHeKTHBHOCTH
MPOEKTHBIX  pelleHHH, K HCMOIb30BAHUIO  TPHKJIATHOIO
mporpaMMHoro ofecriedeHus JUIS pacyeTa [apaMeTpoB M
BbIOOpa 000PYIOBAHHS.

ON-8. PaspabarbiBaTh MEPOTIPHATHSA 10 COBEPUICHCTBOBAHHIO
TEXHOJIOTHH TMPOW3BOACTBA W MOJEPHH3ALMH KOHTPOJILHO-
M3MEPHTEIBHOTO 000pYAOBaHHMsA TPEMIPHATHH DPa3THIHBIX
oTpaciieil JKOHOMHKH.

ON-9. JIeMOHCTpHpPOBaTh CMOCOOHOCTh [PUMEHEHHA
BO300HOBISEMBIX  HCTOYHHKOB  DJIGKTPOJHEPIHH B
CHCTEMax VIpaBJIeHHs TEXHOJIOTHYECKAMH IIPOIECcCaMK
IPOMBILIICHHCTH M TPAHCIIOPTA.

ON-10. JleMoHCTpHpOBaTh TOTOBHOCTb K ME€JarorH4ecKon
JeATENbHOCTH B 00JIaCTH MPOeCCHOHATBHOM MOATOTOBKH.

(mpusoxenne 2.1)

14 | ®opma obOyueHus JlHeBHas
15 | A3bik 0OyueHus Kasaxckuii, pyccKuii, aHrTuicKuH
16 | O6beM KpeIUTOB 180
17 | Ilpucyxnaemas aKajieMuyeckas | IOKTOp TEXHUKH W TEXHOJIOTHiI
CTENEHb
18 | Hammune npunoxenus k nunensun | Homep muuensmn KZ80LAA00018161
HA HANpaBlleHHe [O/IroToBKY KaapoB | JlaTa Bbiaun nuuensuu 05.05.2020
19 | Hanuuue akkpeauramuu OI1 | Ectp
HanveHosanue akkpeamtannoHHoro | IAAR HY «HesaBucuMoe areHTCTBO aKKpeAWTALMH H
oprasa pEHTHHIa»
Cpok JeHCTBHS aKKpeIUTaluK 05.04.2019-04.04.2024
20 | CpeneHHs 0 JUCUUILIMHAX Ceenenns o muenmmumaax BK/KB OOJl, B, I

(npujoxenne 2.2)
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Ion araypy/

IT3n koawl/
Kon aucununan/

AZh7201/
AP 7201/
AW 7201

AKazleMusIbIK Kazy
/Akanemmueckoe
Iucemo/Academic
writing

Hassanne mucummmugy
Name of discipline/

BEKITEMIH
«AIMaTBI JHepreruka xone baiinausic Viigge Hreti» FUTKH
_.E:nq:u%qr.:r_: JlupexTopii banbaes I'.K.
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iplines of the Universjt component of the educational rogram 8D07104 - Instrumentation " direction 6B071-En ineering and
Y prog g £
engineering work for students in 2020-2021.

KOO komnonenri/ Bysoscknii Kkomnonent/ High school component

Axanemusnik Kazy - Oyn timmix KY31peTTiiK, Onexrponnka
3epTTeynIre rhurbiMp MOTIHAEpA OKyFa, TYCiHyTe KOHe
KOHC JKaszyra MyMmKinik Oepeni. Kypersin makcary; - pobotorexnnka

XaIBIKAPATIBIK  FHLIBIMK KYpHaniapaa  skapusnay
YUIH FBUIBIME MaKananap xasy xaGinerin KETingipy.
AKajileMusIBIK a3y KypChl npakTHKampiK MbICaliap
MCH  IKaTTBIFYNapasl  kompana OTBHIPBIN,  THiM]
AKAICMHUANIBIK  kasyip1 YHpereni. Akanemusipik
xas Kabireri HHUBEPCHTETTIH FBUIBLIMH-

/ Dnextponuka
"
pobororexnuka/
Electronics and
Robotics




[1e/IarOrMKANBIK KbI3METKEpIepl MEH CTY/ICHTTEpiHE
mIeTeNmiK FH-IBIME - OachuibIMAApAa  JKapHsnay,
XaNbIKapanblK FEUILIMH KOH(EpEeHUMATIApra KaThICy,
aKaIeMISUIBIK YTKBIPIBIK OarnapiamManapsl asChiHIA
MarucIpa-Typaza Hemece JOKTOpaHTypala OKyfa
KakeT. / AKaZeMHYECKoe NMHCBMO - 3TO A3BIKOBas
KOMIIG-TCHIIMS,  BJIAJEHAE  KOTOPOH  NO3BOJSET
HCClIeNO-BaTeNi0  YMTaTh, [IOHHMaTh M IHCATh
maygnple  TekcThl. llenmbio  Kypca  ABJACTCH
yiIydieHue cnocobHOCTH MHCATh HAYYHBIC CTATHH
IS TOCHIeAyIoEed nyOnMKaHi B MEXAyHapO/AHBIX
payuneix  okypHamax. Kypc — «AKaJeMHUCCKOS
muckMo»  YuMT I(pEeK-THBHOMY aKaIeMHUCCKOMY
MUCbMY € MCTIONB30-BaHMEM  NPaKTHHCCKHX
MPHMEPOB " YIIPaKHEHHI. CrnocobHOCTh
aKajAeMHUYECKOTO NUChMa TpebyeTcs Uil HaydHBIX H
nejarornueckux — paboTHMKOB M CTY/ICHTOB
YHMBEPCUTETA JUlsl NyOaMKaumu B 3apyDemHBIX
HAyUHBIX IyOIHKAIMAX, yIaCTHs B MEKAYHAPOIHEIX
Hay4HbIX KOH(pepeHmsx, 00yueHus B MAarncTparype
WIN JIOKTOPaHTYPE B MHOCTPAHHOM YHHMBCPCHTCIC B
paMKax Mporpamm aKajieMHIeckoii MoOHIBHOCTH./
Academic writing is a language competency, the
possession of which allows the researcher to read,
understand and write scientific texts. The aim of the
course is to improve the ability to write scientific
papers for subsequent publication in international
scientific journals. The Academic Writing course
teaches effective academic writing using practical
examples and exercises. The ability of academic
writing is required for scientific and pedagogical staff
and students of a university to publish scientific
publications, participate in international scientific
conferences, study in a master or doctoral studies ina
foreign university as part of academic mobility
programs.




GZA7202/
NNA7202/
MSR7202

Fouibivu seprrey
anictepi/Metop
HAay4YHBIX
ncenenopanmit/Methods
of scientific research

bonamax umxenep xone OHJIpicTI YHABIMIACTHIPYIIIBI
FBUILIMH 3€PTTEYJIEPAIH d/1iCTEMECI MeH amicTepimMen
TaHbIC 0OIIyBI, MaKcaT Kos Gimyl, onapasr LIEeTIyaiH
amictepi MeH KYpannapeiH Oulyi, FBUIBIMH 5KCe-
PHMEHT 3Kyprizy, 3eprrey, 3CPTTEY HITHXKENepin
Talaay KkoHe Kannbulay, Gackapy LIermimMaepin
Kabbuinay Teopmsicer men TIDaKTHKachld  Hrepy.
«FputBIME 3€pTTEYyNIep amicTepi» MmoHi CTYJCHTTepaiH
OCBl  Macenenepai Tepex 3eprreyine apHaJFaH.
ITounin  okysiTy KYPCEI MEH OKymITY jKocmapbl
CTYIECHTTEpiH apHaieI, 9KOHOMHKAJIBIK,
DacKapymsLIEIK  koHe YABIMAACTBIPYIIBLIBIK OKy
TIOHZAEP] CaNlaCHIHAAFD] Oinimzaepin HIbIFAPMAIIBLTBIK
TYPFbila  TONBIKTEI-pYNapbIHA  MYMKiHiK Oepeni./
Bynymemy HHXEHepy u OpraHusaTropy
!POM3BONICTBA HEOOXOAMMO BIIA/CTH METONONOrHel
M METOAMKAMH Hay4HBIX HCCIIe-JIOBaHMil, yMeTh
CTaBHTE 3a1a4YM, 3HATH METOABl M CpelCTBA MX
pewenus,  obnagate  HaBbIKamu IIPOBE-JICHHS
HayHOTO  5Kcnepumenta, 00pabGoTkm, anammsa "
0000menns pesynapraton HCCIICAOBAHMS, BIAACTD
TECOPHEH M NpaKTHKOI NPHHATHS  YIIDaBICHYECKNX
pewennit. Jlucummmna «vetop Hay4HBIX HCCIeno-
BAHMH» IpelHasnavena Jyis r1ybokoro msyyenms
CTyACHTAMHM  9THX BONpPOCOB. YueGHmIii Kypc H
yueOnas nporpamma JHCLHILTHHB
TPEYCMATPHBAIOT, YTO CaMH CTy/eHTHI TBOPYECKH
TMONOIHAIOT CBOM 3HAHMS B 06JaCTH CIETMATTBHEIX,
IKOHOMHHYECKHX, YHPaBICHYCCKHX H
OPTaHM3aLMOBHBIX YueOHBIX aucunmumn./ The future
engineer and organizer of production needs to be
familiar with the methodology and methods of
scientific research, be able to set goals, know the
methods and means of solving them, have the skills
to conduct a scientific experiment, process, analyze
and summarize the results of the research, own the




theory and practice of making managerial decisions.
The discipline "Methods of Scientific Research" is
intended for in-depth study of these issues by
students. The training course and training curriculum
of the discipline provide that students themselves
creatively replenish their knowledge in the field of
special, economic, managerial and organizational
training disciplines.

7302
AFBBMZh/
7302
MSPFA/
7302
AFBMS

ALTERA
DUpMachIHBIH
BJIUC
Oa3acbIHIAFBI
MEXATPOH/IBIK
Kyiienep/
MexaTpoHHbIe
CHCTEMBI Ha
ocHoge [TJIMC
$upmbl
ALTERA/
Altera

FPGA based
Mechatronic
Systems

ALTERA ¢wupmacemeiy IIJIMC  Typi, apxurexk-
TYPAHbIH €peKLIEITIKTEP] KOHE YAaKbIT mapamerpliepi.
MAX+PLUS 1I xone Quartus aBTOMarTsI )o06anay
xyheci. AHDL,VHDL,VERILOG HDL anmnapaty-
pacelH cUmaTTay TiAAepi: KOMOMHAIMAIBIK JIOTHKA,
OyJ1b ©pHEKTEPI MCH TEHAEY-IEP iCKE achIpy, JKabl
Oap uMdpabIK aBTOMATTap, IMOPTTAap, KOCHUIY
epexect. ALTERA  ¢upmacepn  TIJIMCIHJIE
CaniblK cynbanap/isl JKys3ere acelpy Mblcaiiapsl./
Cemeiicto IIVTUC ¢upmer ALTERA, ocobennocts
ApXHMTEKTYPbl M BPEMEHHBIX Na-paMeTpoB. Cucrema
ABTOMATH-4eCKOro npoektupopanust MAX+PLUS 11
u Quartus. SI3bikn onucanus anmapatyps AHDL,
VHDL, VERYLOG HDL: koMOuHalMOHHAs TOTHKA,
pea-nu3anus Oy/ieBbIX BBIPAKEHHIT M ypaBHEHMI,
HOCIIENI0BATENBCKAS JIOIHKA, LM(POBLIE ABTOMATHI C
NAaMSATBIO, TIOPTHI, NpaBuia coe-auHenns. [lpumeps
peaymzauun  uuppopeix cxem Ha ITUIMC dupmsl
ALTERA./Family FPGA, ALTERA, architecture,
and timing. Automatic design system MAX+PLUS 11
and Quartus. Hardware description languages AHDL,
VHDL, VERYLOG HDL: combinational logic,
implementtation of Boolean expressions and
equations, postauthor logic, digital machines with
memory, ports, connection rules. Examples of
implementation of digital circuits on the FPGA
company ALTERA.

PLC - Gakpinay-
enmey
acranTapeIHIaFbI
TexHoyorusnap /
PLC - Texnonoruu
B
npubOpoOCTPOCHNH
/PLC -
technologies in
nstrumentation

DNeKTPOHHKA
JKOHE
poboToTexHHKa
/ DnexTpoHHKa
I’}
poboToTexHHKa/
Electronics and
Robotics




IPPB 7301/
IPU 7301/
IPPC 7301

IP - nueBmaTHKanbik
Oackapy/ IP -
YTIpaBJICHM s
ITHEBMOIIPHBO,IOM/

IP - pneumatic control

[neBmaTukanbik KCTEKTCP KONTEreH cajamappa,
Y3MIKCi3  TeXHOMOrHsUIBIK NIPOLECTEPA]l  aBTOMATTHI
Oackapyna, coHbiMen KaTap KaWTalnaHaTelH MK
TNPOLECTEPIH ABTOMATTAH/BIPYa KEHiHEH KOJIAaHbI-
nanel. OuepkacinTik poboTTapia nHeBMaTHKabIK
PKETEKTCP IKETEK 3BEHOMAPBIHBIH TPAHCIISIMAIBIK
KoHe aiHaNIMaJIkI KO3FabICTapbIMEH
ONCPALUANAPABl  OPBIHAAY  yIIH,  COHaaii-ak
YCTarbiuThl Dackapy ywin Konmassuiazs., Kypcteiy
MAKCaThl - NHEBMAaTHKAIBIK >KETEKTiH JIOTMKAIBIK
SNIEMEHTTEPIH 3ePTTey KOoHe SNEKTPOH/BI XKyHenepi
(nHEBMaTHKAIBIK KYPBUI-FBUIAD)  maiinananbaii
Oariapnamanbik Gackapynbiy KOITEreH
yHKIMANApEIH  Ky3ere achlpy, KeTekti Gackapy
KYHENEPIHIH  ITHEBMAaTHKANIBIK CXCMAJIapblH  OKy,
COHJali-aK  ONapibl OpHATY XoHE icke KOCy
AarnbUIApBIH MeHrepy. / [THeBMaTHYeckHe TIPHBO/IbI
HIHPOKO  MCHONIB3YIOTCH  BO  MHOTMX — OTpacisx
NPOMBINICHHOCTH, IPH aBTOMATHYECKOM ylpagie-
HHH TCXHOJMOTHYECKIMH NPOLECCAMH HENPEPBIBHOIO
JCHCTBHUA, a Takke Ipu ABTOMATH3ALIMH  11OBTO-
pAIOIIHXCS LIMKJIOBBIX HIPOLIECCOB. B
IIPOMBILITICHHBIX pobotax HIHEBMOIIPHBO,IBI
UPHMCHAIOTCA Ul BBIIOJIHEHHMS ONCPALMil, KaK
TNOCTYNATCIBHBIM, TaK M C HOBOPOTHBIM JIBHIKCHHEM
3BCHBCE  NpPHBONA, a TakKe JUIA  ympasnenms
3aXBAaTHRIM ycTpoiicTBoM. llenbio kypca sBnsercs
HM3UCHHE JIOTHYCCKHX JIEMCHTOB NHEBMONPHBOA M
PCAIH30BATE  MHOTHE  (DYHKUMH  TIPOrpamMMHOro
YIpaBieHus NPHBOJIOM Oe3 HPHMEHCHHMS
NIEKTPOHHBIX CHCTEM (yctpoiicTpa
[THEBMOABTOMATHKH), 1pHOBPETEHHE  yyammMHuCs

HABBIKOB YTCHUA NPUHIMITHAILHBIX THEBMATHYCCKHX problems of poboTorexnuka/
CXCM CHCTEM YNDAaBICHHS NPHBOIOM, a TAKKe WX information and Electronics and

MOHTa)Ka W Hanmanku./  Pneumatic actuators are measuring Robotics

widely used in many industries, in the automatic technology ]
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control of continuous technological processes, as
well as in the automation of repetitive cycle
processes. In industrial robots, pneumatic drives are
used to perform operations with both translational
and rotary motion of the drive links, as well as to
control the gripper. The aim of the course is to study
the logical elements of a pneumatic drive and
implement many functions of programmed control of
the drive without the use of electronic systems
(pneumatic devices), the acquisition of students'
skills in reading the schematic pneumatic diagrams of
drive control systems, as well as their installation and
commissioning

bazanwik nangep (BIT Tannay Goiibinma komnonent)/ basosuie qucunmmmnet (Bl komnoxeHT no Beidopy)/ Basic disciplines (DB optional component)/

7301/ Fuzzy logic 5 Pa33u-noruKaHbly  Herisri  yreimuaapel.  JIuerem- y DNeKTPOHHKA
FLBNZh/ | 6a3aceinnars CTHKAIBIK aHHbBIMAIBl. AHBIK fepekrep Dazacel. Tak mﬁm:o@mwzbmw AKoHE
7301/ HEHPOHJIBIK oneparopnap. AHBIK jaepekrep Gazacel. AnbIK emec | KYHCJICPIH poGoToTexHHKa /
NSBFL | sxeninep/ ecenrrey. JKputy Keinepin auarsocTHkanay mimjeri. | OAKbLIay KoHe DIIEKTPOHUKA H
7301/ Heiiponusie Jlmarnoctuka ecentepin memy HorTmkenepi. Fuzzy | Oakpuiay / poboToTexHuKa/
FLBNN | cetu na 6a3e Logic Herizinze Oackapyabii suaTkepiik yienepinig | CHCTEMBI BHIEO Electronics and
Fuzzy perreylTepin cuntesney./ basowie monsTHs asu- | HaGmIoaeHUA Robotics
logic/Fuzzy norukH. Jlnnreucruyeckas nepemennas. Hedwerkas | ympasnenus u
logic based Oa3a nannpix. Hewerkwe onepatopnl. Hewerkas Gasa KOHTPOJIsI /
neural nanbpix.  Hewerkosnaunoe _ MCUHCIICHHC. 3ama48 | Control and
networks JWArHOCTHKH TCIUIOBBIX ceTeil. Pesyibrarel pemenus | onitoring
3aj1a4  JMardocTHku. CHHTE3 perynsitopoB  MHTEN- | . d
JICKTYyaIbHBIX CHTCEM YIIPaBIeHHs Ha ocHoBe Fuzzy vaaen
Logic. / Basic concepts of fuzzy logic. Linguistic surveillance
variable. Fuzzy database. Fuzzy operators. Fuzzy | SYStems
database. Fuzzy calculus. The problem of diagnostics
of heat networks. Results of solving diagnostic
problems. Synthesis of controllers of intelligent control
systems based on Fuzzy Logic.
AENZh | AHbIK eMeCc HeHPOH/IBIBI 5 Herisri yreiMaapel.  JIMHrBACTHKANBIK  aifHpiManebl, | befiHeOakpuiay DNEeKTPOHHKA
7304/ xemnep / Hegerkne AnbIK jiepekrep 6aszacel. Tak omepatopnap. AHBIK | JKyHenepiH JKOHE




NNS Heiponnbie cetn/ Fuzzy nepektep ©Oasacel. AHBIK €MEC CCEmTICy. XKputy | GaKpUIay KOHE poboTOTEXHHKA /
7304/ neural networks JKeJiIepiH JIMarHoCTHKanay MinaeTi. JIMarHocTHka Gakplnay / DneKTpOHHKA H
FNN eccemTepin  memy  HoTkenepi.  backapyabH | CucTeMbl BH/CO poGoToTeXHHKa/
7304 3HATKEPIIK JKYHENepiHIH peTTeyITepIH cuHTE3eY. | yaGmroaeHus mHoE.EEm and

Basopble moHATHs . JIMHIBACTHYCCKAA NEPEMCHHAL. | vynapnenys 1 Robotics

Heuerkas 0asa pampeix. HedeTkue Oneparopsl. /

Heuerkas 6a3a pnannbiX. HedeTKO3HA4HOE HCHHC- el S

JleHue. 3ajaua JIMarHOCTHKHM — TEIIOBBIX ceTeH. Ooﬁ.u.o_ .msa

PesybTaThl pemieHws 3ajad uarHocTHkH. CuiTes monitoring

PEryIATOPOB HHTEIUICKTYAIbHBIX CHTCEM YNPABIICHH. video

/ Basic concepts. Linguistic variable. Fuzzy database. | surveillance

Fuzzy operators. Fuzzy database. Fuzzy calculus. The | systems

problem of diagnostics of heat networks. Results of

solving diagnostic problems. Synthesis of controllers

of intelligent control systems based on Fuzzy Logic.

Beiiinaix nanaep (BII Tanaay GoibiHIA xommnonenT) / IIpoduibHbie THCIHIITHHLI (TII/1-KB)/ Profile disciplines (PD optional component)/

QB KsantTsik 6arnapnamanay/ | 4 Barapinamanay/iblH KBaHTTBIK Tinjaepi - Oy Koraphbl DIIeKTPOHHKA J
7302/QP | Ksanrosoe feHreiini KOHCTPYKUHANAP/bI NaiAalaHbll KBAHTTHIK JKOHE
7302/QP | nporpammuposanue/ ANTOPHTMICPIl  OPHEKTEYIe MYMKiHZAIK ~ OepeTid poGororexunka /
7302 Quantum programming Garmapnamanay tiiepi. Onapapii Makcarel Oarnap- DnekTpOHHUKA H

JlamManayuibUiapra Kypai jacay emec, 3eprreymepre
KBAHTTBIK €CENTCYIIH Kamail JKYMBIC ICTCHTIHIH
TyciHyai IKEHUIIETETIH Kypas bepy emec. Konna-
HBICTAFbl KBAHTTHIK Oarjapinamanay Ttinaepi: QPL,
QCL, Haskell Topizni QML, Quipper, Q #, Q, qGCL [,
cQPL. KsanTThIK KOMITBIOTEPIICPl  MOJCIbACY
KiTanxaHanaphl (KBAHTTBIK BHPTYaJIJIbl MallHHANAP,
KBAHTTBIK BHPTYaL/Ibl MammHa) / SI3bIKM KBAHTOBOIO
POrpaAMMHpPOBAHHA — S3bIKH TPOrPaMMHPOBAHNA,
[I03BOJISAIONING BBHIPAKATH KBAHTOBBIC ANrOPUTMBL C
HCIIONB30BAHHEM  BBICOKOYPOBHEBBIX ~KOHCTPYKIMi.
MX 1enp He CTOJNBKO CO3/1aHME HWHCTPYMEHTa JUIA
IPOrPAMMHCTOB, CKOJIBKO IPEIOCTABJICHHE CPEICTB
A Mcchenopareneil s o0ierdeHHs NOHMMAHHA
paboTBl  KBaHTOBBIX BeiurciaeHnid. CylecTBYIOLIHC

PoboToTeXHUKaAaF bl
kepy kyhemepi /
CHCTEeMBI
TEXHHUYECKOTO
3peHus B
poOOTOTEXHHKE /
Vision systems in
robotics

pobororexnuka/
Electronics and
Robotics




S3BIKM KBAaHTOBOI'O IPOrPaMMHpPOBAHMA: QPL, QCL,
Haskell-momo6usii QML, Quipper, Q#, Q, qGCL[,
cQPL. bubnuoteku CHMYJISLIHH KBaHTOBBIX
KOMIIBIOTEPOB (KBAHTOBBIC BHPTYaIbHBIE MAlIMHBI,
Quantum virtual machine)/ Quantum programming
languages are programming languages that allow you
to express quantum algorithms using high-level
constructs. Their goal is not so much to create a tool
for programmers as to provide a means for researchers
to make it easier to understand how quantum
computing works. Existing quantum programming
languages: QPL, QCL, Haskell-like QML, Quipper, Q
#, Q, qGCL [, cQPL. Libraries of simulation of
quantum computers (quantum  virtual machines,
Quantum virtual machine)

CQB
7302/
QPC
7302/
CPQ
7302

KomnbroTepiep/iin

KBaHTTHIK Darnapiamanay /

KsanroBoe
NpOrpaMMHPOBAHHE
KOMIIbIOTEPOB/
Computer programming
quantum

barmapiamanay/ibiH KBaHTTBIK Tuiaepl - Oy JKOFapel
JICHIeill KOHCTPYKIMSUIAP/bl NaH/IaaHblll KBAHTTHIK
ANTOPUTMIACPAl  OPHEKTEeyre MyMKinaik — Gepetin
Garjapnamanay — Tinaepi. OnapjplH ~ MaKcarhl
Garjapnamajiaylibulapra  Kypam  okacay  CMCC,
3epTTCYINiNepre KBAHTTHIK CCENTEY/IH Kajai »KyMbIC
icTelTiHIH TYCiHyl JKeHiniererin Kypan Oepy emec.
KonmanpicTarsl KBAaHTTHIK ~Oarjapsiamanay TLIEPL:
QPL, QCL, Haskell Topizni QML, Quipper, Q #, Q,
qGCL [, cQPL. KsanrTpik KOMIIBIOTEpJIep/Il
MOJIE/IbICY KiTalXaHanapbl (KBaHTTBIK BHPTYAl/lbl
MalIMHANap, KBAHTTBIK BHPTYAJIAbI maiuna) / S3pIkn
KBAHTOBOI'O MPOrPAMMMPOBAHHS — A3LIKH TPOIpaM-
MHpPOBaHHMsl, [O3BOJIAIONIME BBIPAKATL  KBAHTOBBIC
AITOPHTMBI € MCTIO/L30BAHHEM  BBICOKOYPOBHEBBLIX
koHcTpykumi. HIX 1ens He CTOJNBKO  CO3JIAHHE
MHCTPYMEHTa  JUld  TIPOrPAMMMCTOB,  CKOIBKO
[IPEe/IOCTABJICHHE CPEJICTB VIS ucceaoBaTesici Jun
obneruennsi ~ NoHMManus ~ paboOThl  KBAHTOBBIX
ppruuciacHui. CymecTBYIONIME A3bIKM KBaHTOBOIO
nporpammuposanns: QPL, QCL, Haskell-nogo0nbii

PoDOTOTEXHUKA,1AF bl
Kopy Kyiemepi /
CucreMsl
TEXHHYECKOIo
3peHHst B
poOOTOTEXHUKE /
Vision systems in
robotics

DneKTpoHHKA
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i T researchers to make it easjer to
understand how quantum computing works.
Existing quantum Programming  languages: QPL,
QCL, Haskell-like QML, Quipper, Q # Q, qGCL I
¢QPL.Libraries of simulation of quantum computers
quantum virtual machines, Quantum virtual machine
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