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KOO xomnonenti/ Byzockuii komnonentT/ High school component
Y
JKoraprbl OKy OpHBIHBIH 1 1 CryzneHTTIH MeMJIeKeTTiK chibaiiiiac )XeMKOpPJIBIKKA Kapehl ic-inapaiap | Oueymerrik- | JIMMioMask OrneymeTTik
KOMITOHEHT Moy Typaimsl OULTIM alyblHA KOMEKTECETIH OKY KYypCHl Kasipri 3aMaHFbI ;?;;Im Gimimuin ﬁﬁiﬁg noHzEp
(3THKa KkoHe chIbaiimac JIYHUETAHBIMIIBIK MICENENEP/IiH MOHIH, ONap/bIH KaHHap KO3NEPi MEH | (yorenmerrany, GomiMi xazy
. | JKEMKOpIIBIKKA Kapchbl TEOPUSUIBIK ~ LICIIIMIEPIH, COHBIMEH KaTrap ajJamMaap KbI3METIHIH | ncuxomorus)
3 MoJIeHHeT Heriznepi) MakcaTTapblH, KYpaJlJapbl MEH CUTIAThIH aHBIKTAWTHIH MPUHIUIITED MEH
— ; . .
1 — P uaeangapas! TyCiHyre MYMKIHIIK O6epeni.
§ Monayns BY30BC-KOT'O YueOHbIH Kype, MO3BOJISIONINA MOMOYb CTYACHTY MOJYYHMTH 3HaHus o | Moayin Hamncarme CounanbHerx
~ COIHaJIbHO- 3KOHOMHYECKON JUCIHMITIINH
TOCYAapCTBEHHBIX ~ ME€pax MPOTHBOACHCTBUSI  KOPPYIIHH aer
2 KOMIIOHCHTA OO'Z[ yAap p p A PpYyHLHH, A TOJTUTHYECKUX YacTH JUILIOMHOMN
(OCHOBBI STHKH u BO3MOKHOCTB TTOHVMAaHHSI CYIITHOCTH COBPEMEHHBIX | ayauuii paBoTsI
aHTHKOppYHHHOHHOfI MHPOBO33PECHUYCCKUX Hp06IIeM, UX HWCTOYHUKOB M TCOPETUYCCKUX | (KyIbTYpOJIOTHS,
KVILT pBI) BapUaHTOB PEHICHUs, a TAK)Ke MPHHIMIOB U HICATOB, OMPEACISIONINX | TCHXONOTHs)
YIARTY LIEJIH, CPEJICTBA U XapaKTep AesITeIbHOCTH JIOAEH.




University

component

module of general-edu-

cation
(fundamentals

subjects
of ethics

and anti-corruption

culture)

The training course, which helps the student to gain knowledge about
state anti-corruption measures, provides an opportunity to understand the
essence of modern worldview problems, their sources and theoretical
solutions, as well as principles and ideals that determine the goals, means
and character of people's activities.

Political and
social knowledge
module (Cultural
studies,
psychology)

Writing the
economic part of
the thesis

Social disciplines

Mat-1201

Maremaruka 1

Maremartnka 1

Wzyuenne (yHOaMEHTaNBHBIX  pa3fENoOB  BEICHICH  MaTEMaTHKH:
JJIEMEHThl  JIMHEHHON anreOpsl W AHAIUTUYECKOH TI'EOMETpPHUH:
OIIPEACIUTENH, MAaTPHLbl, CHCTEMbI JIMHEHHBIX ypPaBHEHHH, BEKTOPBHI,
ypaBHEHHsS TPSMOM W IUIOCKOCTH, KpHMBBIE BTOPOTO IOPSJIKA;
muddepeHnnanTbHOoe W MHTETpalibHOE HcuucieHne (QyHKuuil oxHOMN
NepeMeHHOM:  mpenen  (YHKOHMH, HENpPEpbIBHOCTb,  MPOM3BOAHAS
¢GyHKIMH, TIepBOOOpa3Hasi, ONpPENEICHHBI WHTErpal W KOMIUICKCHBIE
qHcIna.

Maremaruka 2,
®dusnka

Maremaruka
JKOHE
MaTeMaTHKAJIBIK
MOJIEIIBJICY

Math 1

Korapel MaTremMaTukaHBIH (yHIAMEHTAIIBl O6NIMICpPiH OKBII YHPEHY:
CBIBBIKTHIK ~ aireOpaHblH  JKOHE  AHAJIHMTHKANBIK  TCOMETPHSHBIH
SJIEMEHTTEpi: JEeTCPMUHAHTTAP, MAaTpULanap, ChI3BIKTBIK TEHICYJIEp
XKy#ieci, BEKTopiiap, Ty3yJep MeH >Ka3bIKTBIKTapIbIH TeHIeYepi, eKiHmi
PeTTi KUCHIKTap; Oip alHBIMANBl (YHKIHUSHBIH TUQPEepeHIIHATIIBIK KOHE
UHTErpANABIK  eceOi: (QyHKIMS 1ieri, Y3KCi3miK, (QYHKIUSHBIH
TYBIHABICHI, 0ACTAIKbI TYBIHJIBICHI, O

Maremaruka 2,
dusuka

MaremaTuku u
MaTeMaTHYECKOro
MOJICTIMPOBAHUS

Studying the fundamental sections of higher mathematics: elements of
linear algebra and analytical geometry: determinants, matrices, systems
of linear equations, vectors, equations of a line and a plane, second-order
curves; differential and integral calculus of functions of one variable:
limit of a function, continuity, derivative of a function, antiderivative,
definite integral and complex numbers.

Math 2, Physics

Mathematics and
mathematical
modeling

Mat-1202

Marematuka 2

Koraper MaremaTukaHbIH (yHIAMEHTAIIB OOMIMICPIH OKBIN YHPEHY:
OipHele aiHBIMANBUIAPBIH, (QYHKIUSACHIHBIH TU(PPEPEHIHATIIBIK KOHE
WHTErpaJBIK ~ €cemTeyiepi:  JkapThulail  TYBIHIBUIAD,  TOJIBIK
middepeHnnan >koHe OHBIH >KapTbUlai TyBIHABIIApDMEH OaiIaHbICH,
OipHemre alHBIMaIBIIAD (YHKIMSUIAPBIHBIH OKCTpeMachl, OipHemle
uHTeTpanaap; AUGQepeHInaIablK TeHAeYyaep: OIpiHII KoHE KOFaphbl
perti nuddepeHMANIBIK TEHIEYep; Ti30EKTep TEOPHSICHI: CAHJIBIK
KaTtapJap, pyHKIMOHAIABIK Katapiap, Pypbe Karapiapbl.

Maremaruka 1

Kyitenepni
OackapyabIH
MaTeMaTHKAaJIbIK
Heri3nepi

Maremaruka
KOHE
MaTEeMaTHKaJIBIK
yJriney




Maremartuka 2

Wzyyenne (yHOaMEHTAIBHBIX  pa3feioB  BBHICHIEH  MaTeMaTHKU:
i depeHnnanTbHoe U MHTErPalbHOE HCUUCIICHHST (DYHKIIMN HECKOIBKHX
NepEeMEHHBIX: YacTHbIE IPOW3BOJHBIC, MOJHBIH AndQepeHnral u ero
CBSI3b C YAaCTHBIMH IIPOM3BOAHBIMH, 3KCTPEMYMBI (PYHKINH HECKOIBKHX
MIEPEMEHHBIX, KpaTHbIE HHTErpansl; AupGepeHINaIbHbIE yPABHEHHUS:
mudepeHnnanbHbIe ypaBHEHHU MEPBOTO M BBICIINX MOPSIKOB; TEOPHUS
PSIOB: YHCIIOBBIC PAMbI, GYHKIMOHANBHBIE psifibl, psift Dypoe.

Maremaruka 1

Maremartuueckue
OCHOBBI
yIpaBIeHHUs.
cucTeM

MateMaTHKH U
MaTeMaTHYECKOTO
MOJICTTMPOBAHUS

ombeban 3epTXaHaIBIK CTeHATep HerisiHme »oHe EWB, MathCad
OarapiIaMalIbIK OHIMJIEPiHIH KoMeTiMeH OeKiTie .

Math 2 Studying the fundamental sections of higher mathematics: differential | Math1 Mathematical Mathematics and
and integral calculus of the function of several variables: partial Z‘;ﬁt”edn‘;’i"’““’f miﬁgﬁg}?;'ga'
derivatives, the full differential and its connection with partial management
derivatives, extrema of the functions of several variables, multiple
integrals; differential equations: differential equations of the first and
higher orders; series theory: numerical series, functional series, Fourier
series.

duznka MexaHuka 3aHaapbelH urepy, (Gu3MKa, TEpMOAMHAMHUKA, SJICKTp KoHe | Maremarnka I ApHaiibl pu3uKa, Fappumtaik
MarHeTusM; MakcBel TeHAeynepi; TepbelicTep MeH TONKBIHIAp ]‘a':;'ggnempom HHKCHEpHS
(1)I/I3I/IKaCBI; KBAaHTTBIK (1)1/131/11(3 JKOHC aToM (I)I/ISI/IKaCLI; KaTTbhl JCHC KaHbIH
(1)I/I3I/IKaCBI; ATtoMm AAPOCHL  JKOHC (1)I/I3I/IKa-MaTeMaTI/IKaJ'IBIK JKOHC (bU3MKAIIBIK
TEeXHUKANBIK OediHmeri Oacka TMOHAEPAI MEHrepy YIIiH KaXKeTTi Herizepi
AJIeMeHTap OOJIIeKTep.

du3uka OcBoenue 3aKOHOB MEXAaHUKH, MoneKynﬂpHOf/'I (1)1/13I/H<H, Maremarnka 1 Dusnka Kocmuaeckoit

344 TEPMOJMHAMHUKA; 3JIEKTPHYECTBO W MAarHETH3M; ypaBHEHHS MaKcBella; gﬁg’fg“aﬂ’ HHDKEHEpHH

N ¢u3nKa KoseOaHNi M BOJIH; KBaHTOBasl (hu3MKa U (HU3HKA aTOMa; (HU3HUKA DusmccKie

,{‘ TBEPAOIo TE€Ja;, aTOMHOC AJIPO U DJICMCHTAPHBIC YaCTUIIbI, HCO6XO}1I/IMLIX OCHOBBIL

i KaKk Ui OCBOCHHS APYIHX AWUCIUIUINH (PU3MKO-MAaTEMaTHYECKOTO | MHKPO3NEKTPOHHMK
TEXHUYECKOro Npoduiis, Tak M B MPOHECCHOHATIBLHOM IS TETbHOCTH. "

Physics Mastering the laws of mechanics, molecular physics, thermodynamics; | Math1 Advanced Space engineering
electricity and magnetism; Maxwell's equations; physics of vibrations ggy;gzlphys'cs'
and waves; quantum physics and atomic physics; solid state physics; fug’damemam of
atomic nucleus and elementary particles, necessary both for the microelectronics
development of other disciplines of the physical, mathematical and
technical profile, and in professional activities.

DexTp Ti30eKTepiHiy Backapy  oKkyiienepiHiH  KOJJAaHOAnbl — MakcaTTapblHga  Jiektp | Pusnka OnekTpoHHKa 2: OIeKTpOTeXHHKA

r~ | Teopuschl KYOBUIBICTApBIH KOJIZany, Paguo3IEKTPOHUKA MEH ?;:;;ES;[SK
g TeﬂeKOMMyHI/IKaIII/ISIHE.l CI/IFHaJ'I.,HapI[FI OHJICY TYPAKTbl XOHC aWHbIMAJIbl Tanaay KoHe
(.') TOKTapAblH JJICKTP T1366KT€p1H,Z[€F1 IpouecTepP OKBIThLIA/bI. AnbpIHFaH Kobanay

E TEOPISUIBIK OUTIMIEp TNPaKTHKAJIBIK JXKOHE 3epTXaHajlbIK cabakrapia




JKOHE KQXKETTI IIeT TUTIH Oiryre OarbITTaIFaH.

Teopust SIEKTPUIECKHX HW3yuaercsi IpUMEHEHHE DIICKTPUIECKHUX SBICHUN B NPUKIAIHBIX meisix | Pusuka OueKTpoHmKa 2: DJIeKTPOTEXHHKH

Henei CHCTEM yIpaBiieHWs, O00pabOTKH CHIHAJIOB B PaJHO3IEKTPOHUKE U gsgg}zxomme
TEJIEKOMMYHHUKAIHI; MPOLECCHI B JIEKTPUUECKUX LEMAX IOCTOSHHOTO K SIEKTPOHHBIX
NePEeMEHHOT0  TOKOB.  IlOMydYeHHBIE  TEOPETHYCCKHE  3HAHUS cxeM
3aKPEIUBIIOTCSL Ha MPAKTHYECKUX W J1abOpaTOpHBIX 3aHATHAX Ha Oase
YHHBEPCAIBHBIX JTa00PAaTOPHBIX CTCHAOB W C IIOMOIIBIO [IPOrPAMMHBIX
npoaykroB EWB, MathCad.

Theory of electric circuits The application of electrical phenomena for the applied purposes of | Physics Electronics 2: Electrical
control systems, signal processing in electronics and telecommunications ﬁe"s"’i")r’fgfa”d engineering
is being studied, processes in electric circuits of direct and alternating elec?ronic circuits
currents. The obtained theoretical knowledge is fixed on practical and
laboratory studies on the basis of universal laboratory stands and with
the help of software products EWB, MathCad.

DIEKTPOHHUKA JKIHE IloHHIH MaKkcaThl op TYpJi OJIIEMIET] AJIEKTPOHABIK JKyhenepain | Pusuxa OnexrponnKa 2: OIEKTPOHUKH H

HAHOAJIEKTPOHNKA (bU3UKAIBIK KacUeTTepi Typalibl, GU3HUKAJIBIK KyOBUIBICTAPFA OJIIEMHIH DIICKTPOHIBIK poGoToTexHHiH

Herisaepi TGMCHE[eyi Kanaii acep eTeJli oHe KaH/al skaHa ocepiiep maiina 6omansl, Eﬁg:; iff;

COHfIali-aK Ka3ipri 3aMaHFbl JJICKTPOHUKA JKOHE HAHOAICKTPOHHUKAHBIH xobanay,

JAMYBIHBIH aJIBIHFBl KaTapiibl JKETICTIKTepi, HeTi3ri OaFBITTapHl, DIeKTptiK

ypIicTepi, KeJemIETi JKoHE MOCENeNepi Typalsl  TYCiHIKTepmi ‘;i‘;femam“apw

KaJIBINTACTHIPY GOJIBII TaObLIAIbL. Y
0 OCHOBBI 3JIEKTPOHUKHU U Llenbr0o AMCUMIUIMHBL sIBISIETCS. (DOPMHPOBaHWE IIpeACTaBiIeHHi o | Pusnka OnexTpoHuKa 2: OnexTponuKa
N | HAHODNEKTPOHUKH (bU3MYECKHUX CBOMCTBAX 3JIEKTPOHHBIX CHCTEM Pa3IMYHOM Pa3sMEpHOCTH, ﬁ;;;fm’;%ame p06of(‘)i‘;§mm
> 0 TOM, KaK BIHSCT MOHIKSHHE Pa3MEPHOCTH Ha (PU3MUECKUE SBICHUS, U AR
'S Kakue HOBbIE 3(PQEKThl IPH 3TOM MOSIBISIFOTCS, a TaK)Ke O IepPeOBhIX cxeMm , Usmepenns
o JOCTHXXCHHUAX, OCHOBHBIX HAINPaBJICHUAX, TCHACHUUAX, IIEPCOCKTUBAX U SJICKTPUICCKUX

npoblieMax Pa3BUTHS COBPEMEHHOM DJIEKTPOHUKH M HAHODJIEKTPOHUKH. HAHOBCIITHH

Fundamentals of The purpose of the discipline is to form ideas about the physical | Physics Electronics 2: Electronics and

electronics and properties of electronic systems of various dimensions, how the decrease 'c?e”s?'fgfa”d Robotics

nanoelectronics in dimension affects physical phenomena, and what new effects appear, elec?mnic circuits,
as well as about advanced achievements, main directions, trends, Measurements of
prospects and problems of the development of modern electronics and electrical
nanoelectronics. nanowires
Koci0u OarpITTanran IToH oNeyMETTIK-MOIEHH, AKaJEMHUSIIBIK >KOHE KOcimTik Kpi3merriy | et timi 2 Juromapik Tin Ginimaep
S < | meren it OpPTYpPJl calajapbhIHAAFBl  JJIICYMETTIK-KOMMYHUKATHBTI Moceleep i AEMBICTBIH kasy
= Q LIelIyre, COHbIMEH KaTap opi Kapail e3iH-e31 TopOueneyre apHairaH
8 ~ KBUTyHEPTeTHKA JKOHE JKBUIY TEXHOJOTWSUIAPhI CANACBIHIAFbl KICiOu




IMpodeccuonansHo-
OPUEHTHUPOBAHHBIN
WHOCTPAHHBIN S3bIK

Foreign language for
professional use

JIMCIMIUIMHA HATIPABJIEHA HA OBJAJICHAE HEOOXOMMMBIM M JOCTATOUHBIM | MHocTpanusiit Hanncanme SA3bIKOBBIX

YPOBHEM MPOECCHOHAIBHO-MHO3BIMHON KOMIIETGHTHOCTH B o6mactn | "2 g’;‘ggfxm“ SHAaHHH

TEIJIOPHEPIETUKA M TEIUIOTEXHOJOTUH JUIsl PENIEHUs  COLHAIBHO-

KOMMYHHKATHBHBIX 33/1a4 B PasiIM4HBIX OONACTAX COIMOKYJIBTYPHOM,

aKaJeMUYECKOH, W TIPO(PECCHOHANBHON JEATENBHOCTH, & TAKKE s

JanbHEHNIEro caMo0Opa3OBaAHMSL.

The discipline is aimed at mastering the necessary and sufficient level of | Foreign language :/r\]/rit_ing the of the kLangluzge
esis nowledge

professional foreign language competence in the field of heat power
engineering and heat technologies to solve socio-communicative
problems in various fields of socio-cultural, academic, and professional
activity, as well as for further self-education.

PK(R)Ya-4206

Kacinrik ka3ak (0pbIC)
TiIII

[IpodheccuonanbHbIit
Ka3axCKuH (pyCCKwii)
SI3BIK

Ilonni oky OapbIChIHIA CTYICHTTEP JIMHIBO-KCIOWIIK KY3BIPETTI,
MaMaHHBIH WHTETPAIUSUIBIK JKAIIMbl MOIIHUETI MEH QJICYMETTIK JKOHE
KOCciOM camachiH, KociOu cdepamarbl apHaibl JICKCHKA KOJIAAHBICHIHBIH
HKEMIH Wrepy, JKajllbl TEXHHUKAJIBIK JKOHE INEKTCYJl CcajajblK
TaKBIPBIITAPABIH MOTIHACPIH alTy MEH Taljay djkacay, MaMaHJbIFbI
OOMBIHIIA ©3 MOTIHIH ka30alra/aypI3ia TypAe TapaTyIblH OHIMIIIITIH
Kacay, KociOM KapbIM-KaThIHAC IIeH KOMIIUTIK OpTaga MEMIICKETTiK
(opBIC) TUTIHAE CO3 COMNCYAl UTepei.

Kaszax Timi 2

JIUTIOMIBIK
JKYMBICTBIH Ka3y

Tin 6imimaep

Professional Kazakh
(russian) language

B pesynprare  m3ydeHHs ~ JMCUMIUIMHBI  CTYJ€HTHI ~ ocBosAT | Kasaxckuitaseik 2 | Hamicamne #3biKOBLIX

JIMHIBONPO(ECCHOHABHBIE KOMIIETEHLIMH, UHTErPUPYIOLINE H”gHOMHOH SHaHMH

OOLIEeKYIbTYPHbIC, MHTEIUICKTyaNbHbIe, COlMANBHbIC u paboTH!

npohecCHOHANIBHBIC KaYeCTBa CIICIUAJIMCT; OCBOST HABBIKU NPUMEHEHUS

CIeUHAJIbHON JIEKCHKH B IMPpOoQecCHOHaNbHON cdepe, BOCIIPOU3BEICHUs

U aHaluM3a TEKCTa OOIIETeXHWYECKOH M y3KOCHEeIMaJbHONH TEeMaTHKH,

NPONYLUHUPOBAHUS  COOCTBEHHOTO TEKCTa MO  CIEHHAJbHOCTH B

NMCHbMEHHON/YCTHOW KOMMYHUKAIHM, NMPO(pecCHOHAIBHOrO OOIIEHUS M

nyOJINYHOTO BHICTYIJICHHS HAa TOCYIapCTBEHHOM (PYCCKOM) SI3BIKE.

As a result of studying the discipline, students will master linguistic l2<azakh language :’r\]/rit_ing the of the kLanglubtljge
esis nowledge

professional competences that integrate general cultural, intellectual,
social and professional qualities specialist; they will master the skills of
applying special vocabulary in the professional sphere, reproducing and
analyzing the text of general technical and highly specialized topics,
producing their own text in the written / oral communication,
professional communication and public speaking in the state (Russian)
language.




JKBIT KOO
KOMIIOHEHTIHIH MOAYTi
(PKOHOMHKA, KOCITTKEPIIIK,
KOIIOACIIBUIBIK JKOHE
MHHOBAIUSIAP)

3amMaHayy SKOHOMUKAHBIH TYXKbIpbIMIaManapbiH, KP 3KOHOMHKAaCHIHBIH
JaMyJblH TYOereiii »kaHa TpaeKTOpHsICHIHA KOIlyiH 3epTTey. bacekere
KaObUIETTI OHIM IIBIFAphIN,  OTKI3y YIIH  KACIIKEpJiK KbI3METTI
YUBIMIIACTBIPY.

BackapymbuielK  MiHACTTEpAl MICNTy YOIH HETi3Ti BIHTaJaHIBIPY,
KocOaCIIBUTBIK ~ TEOPHsIIapBIH  3epTTey. IlepconHanmer  GacKapyIbiH
3aMaHayW TEXHOJOTHSIIAPEIH MEHIEpY.

VHHOBaIMSUTBIK TaMyIBIH HETi3Ti MOJENBACPIH, iCKe achIpy oMiCTepiH,
KOCIMOPBIHAAPABIH ~ MHHOBAIWSIBIK ~ OelceHAimiri MeH  Oocekere
KaOUIeTTIITHIH 63apa OaillaHBICHIH 3EPTTEY.

1. Marematuka 1,
2

JIMTUIOMIBIK
KYMBICTBIH
9KOHOMHKA

GemiMiH a3y

Wnxenepusiiarsl
MEHEDKMEHT
JKOHE KOCITKepIIiK

Moyib By30BCKOTO OcBoeHHE KOHIIEIIIUK COBPEMEHHOM IKOHOMHKH, TMEPEX0/1a SKOHOMUKH | 1. MaTeh;aTHKa 1, Hamucanme Menemxmenta 1
© | xommonenTta OO/] Kaszaxcrana Ha IPUHIMIIMAIBHO HOBYIO TPAEKTOPUIO PA3BUTHSL. qiﬁﬂ?ﬁlﬁiﬁxﬁ “peHsz:a”raTe”
5 (9KOHOMHKaA, Opranuzanus npe,ur[pI/IHI/IManinI)CKoﬁ JEeATENbHOCTH uno MPOU3BOJICTBY paGoTEI HHKEHEHH
Y | npeanpunnMarenseTso, U peanu3anuu BOCTpe6OBaHH0£/1 KOHKYPEHTOCIIOCOOHO# MPOAYKITUH.

9 w JIM/IEPCTBO 1 HHHOBALMiT) W3yyeHne OCHOBHBIX TEOpHUH MOTHMBALMM, JUAEPCTBA I PELICHUS
§ YHOpaBJICHYCCKUX 3aaad. BJ'Ia,Z[eHI/Ie COBPEMCHHBIMU TCXHOJOTHUAMU
E ypaBJiICHUA IEPCOHATIOM.
I/ISY‘IGHI/IG OCHOBHBIX MO,I[CJ'ISﬁ HWHHOBAIIMOHHOI'O pa3BUTUA, METOHOB
peam3anun PIHHOBaL[PIﬁ; B3aHMOCBSI3EH I/IHHOB&LII/IOHHOﬁ AKTHUBHOCTHU H
KOHKYPEHTOCIIOCOOHOTO Pa3BUTHS MPEIIPUSTHIA.

Module of the University Mastering the concept of the modern economy, the transition of the | 1. Math1,2 Writing the . Managementir)d

component of a GED economy of Kazakhstan to a new development path. fﬁ:?ﬁ:;:g parto e?ﬁgﬁ;ﬁgzﬁnép

(Economics, Organization of entrepreneurial activity in the production, sale of

Entrepreneurship, competitive products. o . . .

L eadership and Studying the main theories of motivation, leadership solving managerial

. roblems.
Innovation) R - . . .
Studying the basic models of innovative development, methods for
implementing innovations; interconnections of innovative activity and
competitive development of enterprises.
o | KBII KOO TexXHOJOTHAIBIK POLECTEPAiH KOPIIaFaH OpTaFa, JacTaHy Typiepi Men | 1. Maremarnka2 | JIMmiomabik Hmxeneprik
3 | KOMIOHEHTIHIH Moy Ke3/epiHe, Ta3zajay ojicTepi MeEH oJicTepiHe, OHAIPICTIH XKoHe 2. Pusiia ﬁﬁ?ﬁ;?;sne e:g;f g;?nfﬂ?ﬁ
z (3KOJIOTHSI KOHE OMip CaHHTApJIBIK  KOpFay aﬁMa.}“LIHLIH SKONOTHSIEIK  Kayll-KaTepiH oMip Kayinci3iri
10 w Kayincizziri) caHaTTapra, COHIau-aK OpTYpJl TOTEHIIE XKarJaiIapablH IapameTpiiepl GeuiMiH a3y
§ MCH cumarramMaliapbiHa, OJIapAbIH cajliapbiH 60J'I>Kay1:IHa,
S IIBIFBIHIAPBIH CAHBIH XOHE KYPBUIBIMBIH aHBIKTAY OJIICTEpiHIH ocepiH

3epaenein i
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Motysib By30BCKOTO W3yyaer BO3JEHCTBHE TEXHOJOTMYECKUX IPOIECCOB HA COCTOsHME | 1. h;[aTeMaTHKaZ Hanucanne gactn HmxenepHoit
o &~ . ®uszuka JUTUTIOMHOM DKOJIOTUH U
xommonenta OOJ] OKpYKAIOIeH CPEbI, BHIbI M HCTOMHHKH 3arpssHeHuil, CIIOCOOBI | paGots: skonorms | Gesomacocti
(oKOIOTHA M METOJIbl  OYHCTKH, KaTCTOPHUPOBAHHE HSKOJOTHYSCKOH  OMacHOCTH U Ge30mACHOCTD Tpyza
6E30MACHOCTD MPOM3BOJICTBA M CAHUTAPHO-3aLIMTHBIX 30H, a TAKXKe MapaMeTpbl U KU3HEJIEATENLHOC
XapaKTEPUCTUKU YPE3BBIYAHHBIX CHUTyallMd pa3lUYHOrO Xapakrepa, TH
JKU3HEACITCIHHOCTH) .
MPOTHO3UPOBAHHE WX  MOCIEACTBHH, METOAWUKY  ONpeeicHHUs
KOJIMYECTBA U CTPYKTYPHI OTEPh
Module of the University TeXHOIOTUSIIBIK NPOLECTEPIIH KOPIIAaFraH OpTara, JlacTaHy TypJepi MeH % 'Vt']ath_z Wfilting thed " E”\_/ifon_mema:j
: . . . : A . Physics ecology and life engineering an
component of a GED KesjepiHe, Tazanay ONiCTepi MeH ojicTepiHe, OHMIpICTiH KoHe safety part of the occupational
(ecology and life safety) CaHWTAPIILIK  KOpFay — aHMaFbIHBIH — OKOJOTHSIBIK  Kayin-Karepin thesis safety
caHaTTapra, COHJAl-aK SpTYpJii TOTEHILE >KarAaliap/bIH mapamerpiepi
MeH cUmaTTamaliapbiHa, OJIap/bIH caliapblH OoikayblHa,
UIBIFBIHIAP/IBIH CAHBIH JKOHE KYPBUIBIMBIH aHBIKTAy OMICTEPIHIH ocepiH
3epAeeHi.
OKy MpaKTHKACHI. AutoCAD-na ceizbamapasl Kypy xoHe Solidworks-ta 3D mopmenbaepi | AKIapaTThk- quipi%TiK OnexTpoHuKa
- . : KOMMYHHUKALUATIbI TAXKIPUOE. KOHC
AutoCAD, Solid Works- KYpY, CynGanapiel Kypy, op TYPAi MOAymbaep Me jarumkrepai | (OF IR poGoToTeRHIK
Te xobanay/ KOIIaHY, MHKPOKOHTPOIIEPIep .6arz(apnaManay J@FBUTAPBIH  ATY. | (aryympm
KoMmmbioTepiik rpaduka Arduino xeHney mnaranapsl, Arduino moxymbaepi, Solidworks ackusi, | rininze),
Heriszepi Solidworks xypamnapsr, AutoCAD xipicrie, AutoCAD kypangapsr Maremaruka 1
Y4eOHast mpakTHKa MOJlydeHHE  HABBIKOB  NPOTPaMMHPOBAHWS ~ MHKPOKOHTPOJUIEPOB, | HHpopmammonwo- | TlponsBoncTeenHa |  DICKTPOHUKH H
KOMMYHHUKAIIMOHH | S MPaKTHKA. POOOTOTEXHUKH

IIpoekTupoBanue B
AutoCAD, Solid
Works/OcHoBbI
KOMIIBIOTEPHOU rpaduku

MPUMEHCHHS Pa3INYHBIX MOXIYJICH W NaTYNKOB, IOCTPOCHHS CXEM,
co3manmst 3D wmopeneit B Solidworks u mocTpoeHus depTexeld B
AutoCAD otnamounbie mwiatel Arduino, momynau Arduino, 3cku3 B
Solidworks, wuncTpymenTsl Solidworks, BBegenne B AutoCAD,
uHCTpYMeHTHl AutoCAD

bI€ TEXHOJIOTUH
(Ha aHTJIMHCKOM
SI3BIKE) ,
Maremaruka 1

Solidworks - Hands-on
training. Designing in
AutoCAD, Solidworks/
Fundamentals of
computer graphics

The purpose of the study: to obtain skills in programming
microcontrollers, the use of various modules and sensors, building
circuits, creating 3D models in Solidworks and drawing in AutoCAD.
Arduino debug boards, Arduino modules, sketch in Solidworks,
Solidworks tools, introduction to AutoCAD, AutoCAD tools

Information  and
communication
technologies  (in
English) , Math 1

Industrial practice.

Electronics and
Robotics




Bazaasik manaep (BII ranaay Goiibinma kommnonenT)/ Bazosbie mucuumnabl (B komnonent no Boioopy)/ Basic disciplines (DB optional component)/
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Jucnuninna no seidopy 1
(Bb1Opath 1 13 2)

OIpST 1226

IP-tenedonmns Herizmepi «IP-Tenedonus Herizmepi >KOHE CTPUMHUHITIK TEXHOJIOTHSIIAPY IOHIH Hurennexryanapl | TenexommyHukai
JKOHE CTPMMHUHITIK OKy HOTHXKeCiHIe cTyneHTrep [P-TenedoHus KeliiepiH xKysere acsipy AKIAPATTLIK WA JKOHE
. . JKyHenepi Kypy HMHHOBAIUSIIBIK
TEXHOJIOTHSIIap NPUHLMOTEPI,  aFbIHABIK  JepeKTepli  Tapary  JKoHE  OHZEY meriaepi. TEXHOIOTHATAD
TEXHOJIOTHSIIAPBL; camaibl OelHeOailaHbICTEl YHBIMIACTHIPY Tociiaepi 3aprTep
JKAWIIBl HETi3ri MariyMarTapIpl anajpl; ayIuo-OCHHEKOHTEHTTI KYpy MHTCPHCTIHIR
JKOHE TapaTy VIIH, COHBIMEH KaTap IIBIHAMBI yaKbIT pPEXKHMIHIE, i;ﬁi)ﬁf)mﬂcm
3aMaHayd CTPUMUHITIK TEXHOJOTHSIAPIBIH MYMKIHIIKTEpIH THIMII
naijajnany xoHe Oiy.
OcHogsl [P-Tenedonnn u B pesynbrare wusyuenus aucuumuiuHbl «OcHoOBBI [P-Tenedonun u Ocrosbr TenexoMmyHuKaIL
CTPUMHUHIOBBIE TEXHOJIOTUH CTPUMHUHIOBBIE TEXHOJOTMU» CTYAEHTHI MOJy4aT Oa3oBble 3HAHHA O TIOCTPOCHHA v
o HHTEJUICKTYaJIbHbI HMHHOBAIlMOHHBIX
OpHUHIMNAX peanu3annu cereit [P-renedoHun, TEXHOMOTUAX Mepeaadd 1 X TeXHONOMH
06pa60T1<1/1 MIOTOKOBBIX JIaHHBIX; CIIOCO0ax Oopranmsanuu KaueCTBEHHOU MHPOPMALOHHBI
BUJICOCBSI3M; 3HaHWE U A(P(EeKTUBHOE MCIONB30BAHUE BO3MOXKHOCTEH X CHCTEM.
BecnpoBoanbie

COBPCMCHHBIX CTPUMHUHI OBBIX TEXHOJIOTHUH JUIA CO3J1aHuA u
pacOopoCTpaHCHUd ayAuO-BUACOKOHTCHTA, B TOM YHCJIC B PCKHUMC
PCAJIbHOTO BPEMCHHU.

TEXHOJIOTHS JUTs
HMHTEpHETa Bellei

Fundamentals of IP-
telephony and streaming
technologies

As a result of studying the discipline “Fundamentals of IP-telephony and
streaming technologies”, students will receive basic knowledge about the
principles of implementing IP-telephony networks, streaming and
processing technologies; high-quality video communications organizing
methods; knowledge and effective use of the capabilities of modern
streaming technologies for the creation and distribution of audio-video
content, including in real time.

Fundamentals of
building
intelligent
information
systems .Wireless
technology for the
internet of things

Telecommunicatio
ns and innovative
technologies

MT 1214

MysbTUMeana IToH koci0M KBI3METTIH MIHICTTEPIH HICNIY YIIIH MOTIH/IK, IpapHKaIIbIK, On-naiin IT-urKxuHUpHHT
TEXHOJIOTHSIAPHI ayJMo - jKoHe OeiiHe - aKmapaTThl CTaHIapTThl (JOPMATTAPBIH TECTLNEY, :{ch;;?mnap

KMHAKTay, >kobajmay, Xacay, 6HIEy, Tajiiay, >KHHAKTay, KHHAY ChIMCEEs

MaKCaThlH/a dp TYPJ 3aMaHayH MYJbTHMEIUAIbBIK TEXHOIOTHUSIIAPIbI Keminepsi Kypy

THIMJI Maianany OuiMzepi MeH OuTikTepiH OeKiTyre apHaJIFaH.
MynbsTumMe guitHbIE JucuuminHa mnpenHa3HayeHa I 3aKpeIyieHUs] 3HaHUW U yMeHUi OcHoBe Olj'"ne IT-nmwxuHIpuH
TEXHOJIOTUH 3¢ HeKTHBHOTO HCIIONIb30BaHUS Pa3INYHBIX COBPEMEHHBIX Tne(’)‘iof’;{”"t

MYJIBTUMEAUNAHBIX TEXHOJOTHH B IHemsix cOopa, NPOEKTHPOBAHUS, 660“5030““,(

co3maHus, o00paOOTKHM, aHaiW3a, KOMIIOHOBKH, TECTUPOBAHUS
CTaHIApTHEIX (OpMATOB (aiyIoB TEKCTOBOU, rpaduvecKoi, ayauo- u
BHUJCO- WHPOpPMAMU ISl  pelieHus 3agad  npodecCHOHaTbHOM
JIESITETIHHOCTH.

cereit




Multimedia technology

The discipline is intended to consolidate the knowledge and skills of the
effective use of various modern multimedia technologies for the
collection, design, creation, processing, analysis, layout, testing of
standard file formats for text, graphic, audio and video information for
solving professional tasks.

Basics of On-line
technologies. The
construction of

wireless networks

IT engineering
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Jucuuniauna no Beioopy 2
(Bb1Opath 1 u3 2)

AJropuT™MIey KOHE
Oarmapiamarnay Herizzepi

Brok-cxemanap MeH anropuTMIep i Kypy cajachblHIa KaKeTTi OiTiM airy.
Visual Studio opraceiama C++ TiniHAE MporpaMManay HeTi3AepiH OKBII
yiipeHy. CBI3BIKTBIK JKOHE CBI3BIKTBI ~€MeC  KYpBUIBIMBI  Oap
anropuTMzepai OargapnamaibK Koara icke aceipy. by mon STL Tinin
yiipeHy  yuiH  Gasamelk  Oombln  TaObLIaibl  (OHEPKACINTIK
KOHTPOJUIEpJICeP i OaFaapiamaay yiiliH apHaJIFaH)

AKnaparTbIK-
KOMMYHHKAIMSUIBIK
TEXHOJIOTHsIap
(aFbUILIBIH TUTIHTE) ,
Maremaruka 1

HUAWEI
JIEPEKKOPHI,
PYTHON Tini

DJeKTpoHHKa
KOHE
poGoTOTEXHHUKA

capabilities of the language, processing elements of one-dimensional and

English) , Math 1

programming

OCHOBBI aITOPUTMHU3ALIH U [Monyyenure HEOOXOMUMBIX 3HAHUM B OOJNACTH MOCTPOEHUs GIIOK-cXxeM U | MHpopmanuorko- Basa nanmsix OMEKTPOHHKH 1
OpPOrpaMMHUPOBAHUSE QIrOpUTMOB. M3yueHHe OCHOB NpOrpaMMupoBanus Ha s3sike CH++ B :sr:gj}égiug:;““‘“e E\[(j'?FY(V)IEI\II H3piK poGoToTeXHHKH
cpene Visual Studio. Peanusaiyst B IporpaMMHOM KOAE ITOPHTMOB C | ayriwiickom sisbike) |
JIMHEWHOW U HEJIMHEWHOW CTpyKTypoH. JlaHHasg AMCUMIUIMHA SIBISETCS | Maremaruxa |
OasoBoit mms  m3ywyeHus  sa3epika  STL  (mpemHasHaueH — uis
MIPOTPAMMHPOBAHHS ITPOMBIIIICHHBIX KOHTPOJIJICPOB)
Bases of algorithmization Obtaining necessary knowledge in the field of creation of flowcharts and | Information ~ and | HUAWEI Electronics and
— | and programming algorithms. Studying of bases of programming in language C in the tcé’c”;;‘;‘fgéciggon (in g‘:ﬁ‘j‘rbsae"\l Rohotics
51: environment of Visual Studio. Realization in the program code of | gngjish), Math 1
a algorithms with linear and nonlinear structure. This discipline is basic for
< studying of the STL language (it is intended for programming of
o industrial controllers)
OObekTire OarbITTaIFAH Ecenrepni xoGanmayra OOBEKTiTi-0aFbITTalIFaH TOCUIMIH Heri3mepi, Tin | AKTaparThik- HUAWEL OnekTpoHnKa
Oarjapnamanay CHUHTaKcUCi, MOTiHAepAi eHiey, (ailijapMeH >KyMbIc icTey, Timpig | SOMMYHHKAIWUILIC | JCpEKTCpAl JKOHE
L. . o . . . | TexHomorusnap caKTay xyihenepi, poOOTOTEXHHUKA
rpaQuKaibIK MYMKIHIIKTEpiH naiiianaHy, Oip enmeMAi *KOHE ©Ki | (appummem timinne), | Joraper genreiini
OJIIEM/1 MAaCCUBTECPAIH, 3JICMCHTTCPIH OHJCY, CBI3BIKTHI, TaApMaKTaJIFfaH | Maremaruka | Garmapiamanay
- KOHE IIMKIIIIK KYPBUIBIMAAPIBIH AITOPUTMACPIH OargapiaManay. Tinaepi
PN O0bexTHO- OCHOBEI OOBEKTHO —OPHUEHTUPOBAHHOTO IOAXO0JA K IIPOECKTUPOBAHHIO Vgopmarorio- Cucteni SHgKTPOHHKHH
' | OPUCHTUPOBAHHOE 3a/a4, CHHTaKCHC f3bIKa, 00pabOTKa TekcToB, pabora c (aiinamu, f;’f,ﬁf,fﬁug;m‘”e XHPS,I;?X/HE;; PATHER | POROTOTEXHHI
o s ’ ’
O | IpOTpaMMHUPOBAHHC HCIIOJIb30BaHWE TpadUUEeCKUX BO3MOKHOCTEH s3bIKa, 00pabOTKa | aHmmiickoM sisbike), | BbIcOKOypoBHEBEI
O 3JIEMEHTOB OJHOMEPHBIX M JBYMEPHBIX MAaCCHBOB, MpOTpaMMHpoBanue | Maremarika 1 © A3BIKNA
AJITOPUTMOB JINHEHHOM, Pa3BETBIISIOLICHCS U HUKINYECKON CTPYKTYP. Eg orpanHpoBar
Object-oriented The basics of an object-oriented approach to problem design, language | Information = and | HUAWEI data Electronics and
programming syntax, text processing, working with files, using the graphical f:crm;l'géci:gon (in ﬂ?grﬁ?fe\slzlstems' Robotics




two-dimensional arrays, programing algorithms for linear, branching and
cyclic structures.

languages
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Jucuuniuna no Beidopy 3
(BbIOpaTh 1 13 2)

ApHaiipl pu3nka

[ToHHIH MaKcaTBl: CTYACHTTEPAIH IEKTPOMArHUTTIK €3apa opeKeTTecyi
TypaJibl HETI3Ti TYCIHIKTepAI amybl. DJIEKTPOCTATHKa CYpaKTapbl
OasiHianFaH, SJEKTp OpiCIHAer AMAICKTPUKTEPIH, OTKIi3rilITepIiH
KacueTTepi KapacThlpbliraH. TypakTel TOKKa apHainraH Oemimue OM
skoHe JIxoynb-JIeHI] 3aHAaphl, JMCKTPOJUTTEPACTI TOKTBIH, ra3aapaarbl
TOKTBIH, IUDJICKTPUKTEP MEH >KapThUlail OTKI3TIIITEPAIH 3aHABUIBIKTAPHI
OasHmananpl. MarHut epici, SJIEKTPOMArHUTTIK WHIYKLUS, 3aTThIH
MarHUTTIK KACHETTEPi MocelesiepiHe epeKie KoHUT OemiHe/.

Dusnka

3amaHayu enmiey
TEXHOJIOTHSUIapHI

FapprmTeix
HMHXCHEPUS

FizU 2209

dusuka yriayoneHHas

Llenb AMCUMIUIMHBL: TOJNYyYEHHE CTYACHTaMH OCHOBOIIOJAraloUINX
NPEICTaBICHNA 00 3JIEKTPOMArHUTHOM B3amMopeiicTBuU. M3105KeHBI
BOIIPOCHI  DJICKTPOCTATHKH, PACCMOTPEHBl CBOWCTBA JUIJICKTPHKOB,
NPOBOJHUKOB B JJICKTPHYECKOM TIone. B pasmene, MOCBALICHHOM
NOCTOSSHHOMY TOKY Wu3nararotcs 3akoHbl Oma wu J[xoyns-JleHua,
3aKOHOMEPHOCTH TOKAa B 3JICKTPOJUTAX, TOKA B Ta3ax, JAUDJICKTPUKH H
noynpoBogHUKH. Ocoboe BHUMaHHE YAETSEeTCsS BOIPOCAaM MAarHUTHOTO
T0JIs1, 3JIEKTPOMAarHUTHOM MHIYKIIMM, MATHUTHBIM CBOWCTBAaM BEIECTBA.

®dusuka

CoBpeMeHHbIE
TEXHOJIOTHU
U3MepeHuit

Kocmuueckoii
HHKEHEPUH

Advanced physics

The purpose of the discipline is to provide students with a basic
understanding of electromagnetic interaction. Questions of electrostatics
are stated, properties of dielectrics and conductors in an electric field are
considered. The section on direct current describes the laws of Ohm and
Joule-Lenz, laws of current in electrolytes, current in gases, dielectrics
and semiconductors. Special attention is paid to the magnetic field,
electromagnetic induction, and magnetic properties of matter.

Physics

Modern
measurement
technologies

Space engineering

FFOM 2209

dusuka.
MHUKpPO3JIEKTPOHUKAHBIH
(U3MKAJIBIK Heri3nepi

[ToHHIH MaKcaTBI-)KOFaphl cana KepceTKilmTepi 0ap MUKPOAJIEKTPOH/IBIK
annapaTypaHbl KYpacThIpy, OHIIpY JKoHE MaiijasiaHy HpUHIUITEPiH
AHBIKTAUTBIH HETI3rl (U3MKaNBIK MpolecTep MeH KYOBUIBICTApIIbI,
MHTETPAIJBIK MHKpPOCXeMalap/sl »xobajay >KoHE 6HAIpY ipreTachblH
KYpa#ThiH Heri3ri @U3NKabIK YPAICTEpIi, acepiiep MEH KYObUIBICTAp b,
MHUKPOAJIEKTPOH/BIK 3JIEKTPOH/IBI-ECENTEY OPTACHIHBIH JJIEMEHTTEPI MEH
KOMIIOHEHTTEpiHiH  OepinreH  (QYHKIMSIAPBIH  OpBIHAAY  HETi3iH
KYpaWThIH (PU3UKAIBIK FRUIBIMIAPIBIH Ka3ipri )KETICTIKTepi.

Dusnka

Onmey
TEXHOJIOTHSIIAPBI

FapbIuTsix
HMH)XEHEpUs




®usnka. PuznyecKue Llenpl0 AMCUMIUIMHBI SIBISIETCS H3y4YeHHE OCHOBHBIX (pusnueckux | Pusuka Texnonornu Kocmuueckoii
OCHOBBI MUKPOJICKTPOHHUKH HPOIIECCOB U SIBJICHUM, ONPEIENAIONINX MPUHIUIBI KOHCTPYHPOBAHUS, HSMCpCHHH HHEReHCpHH
NPOU3BOJACTBA M OKCIUTyaTallMd MHUKPOAICKTPOHHOH ammapatrypel ¢
BBICOKMMH IIOKa3aTesIMH KayecTB, OCHOBHBIC (DM3HYECKHE HPOLIECCEHL,
3¢ GEeKTH W SBICHHSA COCTABIIOINE (YHIAMEHT HPOCKTHPOBAHHS M
NPOU3BOJICTBA MHTETPAIBHBIX MHKPOCXEM, COBPEMEHHBIC IOCTIIKCHHS
(M3HYECKHX HayK COCTABJIAIOIINE OCHOBY BBINOJHEHUS 33JaHHBIX
(YHKUUIT DTIEMEHTOB U KOMIIOHCHTOB MHKPOJJIEKTPOHHBIX 3JICKTPOHHO-
BBIYHCIIHTEIBHBIX CPE.
Physics. Physical The purpose of discipline is to study the main physical processes and | Physics Measuring Space engineering
fundamentals of phenomena that determine the principles of designing, production and technology
microelectronics exploitation of microelectronic devices with high qualities, basic
physical processes, effects, and phenomena forming the basis of the
design and production of integrated circuits, modern advances in the
physical Sciences forming the basis of performing the specified
functions, elements and components of microelectronic computing
environments.
15 Jucuuniauna no Beidopy 4
(BbIOpaTh 1 U3 2)
WnTemiekTyanmbl MHTepHETTIH 9pTYpIIi TEXHOJIOIHsUIaphbl Typainbl 6imimMal KansimTacTelpy, | IP-renedonns 3aptrep OneKTpoHHKa
aKIapaTTHIK Kylenepai Ke3-KEJreH OarbITTa JKYMBIC TIPOIECIH YTBHIMIBI YHBIMIACTBIpYFa, | HoFI3ACP! XKOHE HMHTEPHETIHIH one
. . . . CTPUMHHITIK CBIMCBI3 pO60TOTeXHI/IKa
KYpY Heri3zaepi OpTYpPJi JKYMBIC TPOLECTEPiH KAUIBIKTHIKTAH OacKapyfa »koHE €H a3 | rexuonormsmap D
eHOeKkIleH 0acKa KXYMBICTapIbl KYPrizyre MyMKiHAIK Oepemi. KypcTeig
COHBIHJA CTYAGHTTEp IC OKY3iHAE aKmaparThl Taybll, OpPTYpJi
(hopmarTarbl Ke3 KeJIreH MAJiMeTTepIl OHAeH 11 )KoHe Kibepe anaipl.
OCHOBBI IOCTPOCHUS dopMupOBaHHEe 3HAHMA O pas3iuYHbIX MHTEpHET TEXHOJOTHsX, | OcHoser IP- Becniposostbie OMEKTPOHHKH U
UHTEIUIEKTYATBHBIX TMO3BONSIONIMX PALMOHANTBEHO OPraHW30BBIBATH paGoumii mpouece B | "eedommn TEXHOJIOTHA JUA | POGOTOTEXHHIH
CTPUMHUHT'OBBIC HWHTEPHETA BEUICU

OPIIS 2207

nH(OPMAIMOHHBIX CHCTEM

mo0bIX  cdepax, YNpaBIATh pa3iMYHBIMM pabOYMMHU  IpOlieccaMmu
YIQJIEHHO W TPOBOJHTH JPYrue pabdoThl ¢ MHUHHUMAJIbHBIMHU 3aTpaTaMu
Tpyna. Ilo OkOH4YaHHM Kypca CTYNeHTbl OyJyT 3HaTh M MPaKTHYECKUN
YMETb HaXOJUTh HH(pOPMaIHIo, 00pabdaTeiBaTh U IEepeaaBaTh JI000H B
JIAaHHBIX CAMBIX PA3JIMYHBIX OPMATOB.

TEXHOJIOTHUHA

Fundamentals of building
intelligent information
systems

Formation of knowledge about various Internet technologies that allow
you to efficiently organize the work process in any field, manage various
work processes remotely and conduct other work with minimal labor
costs. At the end of the course, students will know and be able to find
information, process and transmit any type of data in a variety of
formats.

Fundamentals of IP-
telephony and
streaming
technologies

Wireless
technology for the
internet of things

Electronics and
Robotics




OHn-naifH TexHOJIOTUATIap OHZipicTiK, MeMIIEKETTIK, OiliM Oepy koHe jKeKe KhI3METTiH opTypii | MymbTamemia Coimeprs OnekTpoHnKa
Herizaepi cajanapblHia KAlIBIKTBIKTa OGaillaHbIC YIIIH KOJJAHBUIATBIH Op Typui | T HOTOTHATApH! KCIMICPAL K¥Py 5 Kome
OH-JIAH TEXHOJIOTHSUIAp Typaibl OUTIMII KauslnTacThipy. KypcThiH poboToTexti
COHBIHAA CTYIEHTTEp 9p TYpPJi OarbITTarbl VIHTEpHET KOCHIMILAIApBIH
©3/iriHEeH KeNTIPiN XKoHEe KOJAaHa allaibl.
w | OcHoBEI On-line ®dopmupoBanne 3HaHMH 0 pasmmuHblX  On-line  TexHONOTHSX, | MymbTHMeHitHbIC Tocrpoerme OMEKTPOHHKH U
Q | Texuonoruit IPUMEHSAEMBIX IJI1 OOIICHHMS Ha PAcCTOSHMA B PasIMdHBIX c(epax | TexHOmorMa S:;:flfomﬂﬂ“x poGoToTexHHKH
N MIPOM3BOJICTBEHHOM, TOCYJapCTBEHHOM, 00pa30BaTeIFHON U JIMIHOCTHOM
E nesTerabHocTH. [1o OKOHYaHMH Kypca CTYAEHTBI CMOTYT CaMOCTOSTEIIBHO
8 HACTPauBaTh U MOJIL30BATHCS Pa3IMYHBIMU MIHTEpHET MPUIIOKESHHUSIMH B
pa3nuyHbIX cepax.
Basics of On-line Formation of knowledge about various On-line technologies used for | Multimedia The construction Electronics and
technologies long-distance communication in various fields of industrial, public, | technology Oft\"xl”ei'(ess Roboics
educational and personal activities. At the end of the course, students neaworie
will be able to independently configure and use various Internet
applications in various fields.
16 Jucuumniuna no Bpioopy 5
(BbIOpaTh 1 M3 2)
AKIapaTTHIK Kayilci3mik AKnapar TEOpPHSCBHIHBIH HETi3ri YFBIMIAPhI, aKIapaTThl KOoATay (THimi | VHTewIeRTyan sl loT AlfnapaTTHK
HeTi3aepi JOHE KeJeprire To3iMIi) koHe JeKoATay. AKIapaT Typiepi *oHE OHBI ;KHI;ESJT;K TEXHOJIOTHACHE K;ng“‘z;ef; ;é??EK
OEM-re ychIHY Tacijepi; akmapar KacHeTTepi; akmapaTThl eJliey Hgﬁwe& Kypy pray
mrapanapbl MeH OipIikTepi; IepekTepai Oepy Heri3aepi; akmapaTTel Oepy
apHaJiapsbl
o | OcHOBBI HHpOPMAIIMOHHON OCHOBHBIE  TIOHSTHS TEOpHUH nHpopmanuy, KojupoBanue | OcHoer moctpoenns | Texnosorus IoT HugopmaoHHbl
§ 0€30I1aCHOCTH unpopmanuu (3PHEKTUBHOE U IIOMEXOYCTOWUUBOE) U ZICKO/IMPOBAHHE. EE(TI)?;;:;Z;;;Z?;X mﬁ’;;g:::;"ag}mc
o Bunel uadopmanum u crnocoOsl npejcrabieHus ee B OBM; cBOHCTBA | . cren -
5 uHbOpPMAIUKM; MEPbl W CAWHHIBI HW3MEPEHHs HH(POPMAIMH; OCHOBBI
nepeaun JaHHbIX; KaHaJbl epeadd HHQOpMAIuH
Fundamentals of loT Technology Information

Information Security Basics

The basic concepts of information theory, information coding (effective
and noise-tolerant) and decoding. Types of information and ways of
presenting it in computers; information properties; measures and units of
information; basics of data transfer; communication channels.

building intelligent
information systems

systems and
cybersecurity




Keninik Kayincizaik OpTYpJli  TEXHONOTHsUIAPIAFbl  aKMapaTThl KOpFayAblH 3amaHayu | On-nain loT-Gackapy AKIIapaTTLIK
Heriznepi Kypasapbl MEH OJIiCTEPi HETi3iHE aKMapaTThl KOPFAYIBIH iCKe acelpy | o oororHinap JKYHeICpIHACTL JKYHEICP HOHE
. . . .. . HET13AEP1 TEXHOJIOrUsap KI/IGepKaylHClSI[lK
OPUHIMOTEPI, OAICTepi MeH Kypajgapbl Typaubsl —TYCIHIKTepi
KajernracTeipy. L2, L3 xoHe omaH KoFapsl AeHrelae Kopray Kypaigapsl
3eprreneni. 3epTxaHaiblk skymbicTapma RSA, PGP, DHCP cepgep,
ecenTey TEXHUKAChl HETI3iHAE JIJIEKTPOHIBIK IIOIITa  CepBepi,
Daiipronmap mmdpay sgicTepid OKpII YHpPEHy.
OCHOBBI ceTeBOi dopMupoBaHKME NPEACTABICHUH O NPUHIMIAX, MeToJax M cpejcrax | Ocwossr On-line loT-texnonorun 8 | MHdOpManHOHHET
@ | 6ezonacHocTn peaIu3aliM 3amuThl MH(GOPMAlUH IIPH €€ Ilepefade Ha OCHOBe |  CXHOOMMH encremax X CHCTCM 1
S COBPEMEHHBIX CPEICTB U METOJIOB 3aIIUTHl MHGOPMALUH B Pa3IMYHBIX YHpaBIcHILA Ku6ep6i31fnacmc
% TexHosorusax. M3ydarorcss cpeincTBa 3amuTel Ha ypoBHAX L2, L3 u
@) BhILIE. M3yueHne B 1a00OpaTOpHBIX paboTax MeTo10B minppoBanus RSA,
PGP, DHCP cepBep, cepBep 02JIEKTPOHHOH IOYTHI Ha OCHOBE
BBIYUCIIUTEIbHOU TEXHUKU, DalipBOJIBL.

Network Security Basics Formation of ideas about the principles, methods and means of | Basics of On-line loT technologies Information
implementing information protection in its transmission on the basis of | technologies In management systems and
modern means and methods of information protection in various systems cybersecuity
technologies. Security measures at L2, L3 and higher levels are being
studied. Study of RSA, PGP, DHCP server, computer-based email
server, and Firewalls encryption methods in laboratory work.
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3amaHayw eunuiey 3amMaHayd eJIey TEXHOJOTHSIAPHI, SJICKTPOHIB KYPBUIFbUIAD MEH | ApHaiibl pusuka Ormexrpix OneKTpoHHKa

TEXHOJIOTHSIAPEI HpOLECTepl KYMelK Tajimay MeH MOMETbAEYIi KONAAHA OTHIPHIIL, HaHOIIaMalap /el 5 KOHE
TEXHUKANBIK O KkaOABIKTApD MEH KOHABIPFBUIAPJABI  KYpyFa JKOHE oy pooToTextie
naiijjananyra OailIaHBICTBl HMH)KCHEPJIK Talgay ecenTepiH LIemyre
apHaJFaH TapaMeTpiiepli TipKey jkoHe OacKapy JKydeiepl carackliHIa

S 6inmimM ansiHazsl. Ocwl moHae maipamansuiatelH BXK - LabVIEW 8.5,

N EWB, Degem System creni.

= CoBpeMeHHBIE TEXHOJIOTHH [IproGperaroTcsi 3HaHWS B OONACTH COBPEMEHHBIX TEXHOJOTHi | Pusuka yrmybrennas | Hsmeperns OMeKTPOHHKH 1
) | u3MepeHuit U3MEPEHHH, PETMCTPAIMK [apaMeTPOB M CHUCTEM WX YIPABIECHHA JUIL SJICKTPHICCIHX poGoToTexHHKH

MMOCTAHOBKH W pEUIeHMs 3a]a4 WHKEHEPHOTO aHaim3a, CBS3aHHBIX C
CO3aHMEM W DOKCIUIyaTallMell TEeXHWYECKOro OOOpyIOBaHUS W
YCTaHOBOK, C WCIOJB30BaHUEM CHCTEMHOTO aHaIu3a W MOJCITHUPOBAHUS
O00BEKTOB M TMPOIECCOB 3JICKTPOHUKU. Mcmonp3yemoe IO JaHHOW
muctuuinae [10 — ato LabVIEW 8.5, EWB, crennbt Degem System

HAHOBCIINYHH




Modern measuring

Knowledge is acquired in the field of modern measurement technologies,

Advanced physics

Measurements of

Electronics and

technologies parameter registration and control systems for setting and solving ﬁfﬁé;‘\ﬁfgs Robotics
engineering analysis problems related to the creation and operation of
technical equipment and installations, using system analysis and
modeling of objects and processes of electronics. The SOFTWARE used
in this discipline is LabVIEW 8.5, EWB, Degem System stands.

Oney TeXHOJIOTHSIAPEI Keneci Oumimaep wurepineni: esniiey TEOPHACH; (GHU3UKAJIBIK Inamaiap | Pusuka. BuATkepiiK OnekTpoHnKa
GipiiKTepiHiH XKoHe GipIiKTep Kyiienepinin GimiMi; enmey oxicTepi Men | MHMKPOMICKTPOHMKAI | ey JKOHE

. .. BIH (PHU3HUKAIIBIK Kypaaapbl poOoTOTEXHHUKA
Kypaj[apblH  931pIey JKOHE CTaHJapTTay, OIIIeY MQNIINH aHBIKTAY | yerisnepi
omicrepi, emmeM OIpJiriH KaMTamachl3 €Ty HeETi3Iepi JKOHE eJmey
KypaJiapblHbIH  Oipkenkinmiri  ("3aHHaMaJblK  MeTpojorus"  jen
aTajaThlH); ©JIICY ATAJOHIAPhl MEH YJTUI elley KypalaapblH Kypy,
oJIIIEY KYPAILIAPhl MEH OJIIIEM KYPaJIAPbIH TEKCEPY.

TexHosornn U3MepeHu [proGpeTaroTcsi 3HAHUS: TI0 TEOPHU U3MEPEHHi; 00pa3oBaHui0 equuun | Pusuka. duswieckue | NuTemektyansn OMEKTPOHHKH U

(M3UYECKHMX BEIMYMH U CUCTEM EIMHUIL, Pa3paboTke M cTaHmapTusamun | °°HOPM bIC CpenctTsa PoGOTOTEXHHKH
= METOJOB M CpEACTB WM3MEPEHUN, METOJOB ONpENEJICHUS TOYHOCTHU MHKPOIEKTP O HeNepei
RJJ HSMGPCHI/Iﬁ, OCHOB o0ecre4eHust CAUHCTBa I/IBMepeHI/Iﬁ u e,Z[I/IHOO6paSI/I$I
- CpeICTB M3MepeHnH (TaK Ha3piBaeMasl "3aKOHOMATEeNbHAst MeTpoJorHs");

CO3JaHHUIO 3TAaJIOHOB H O6paSL{OBLIX CpCACTB I/ISMepeHPlﬁ, 0 TTOBEpPKE

Mep U CPEJICTB UBMEPEHHH.

Measuring technology Acquired knowledge: on the theory of measurement; the formation of | Physics. Physical Intellectual means |  Electronics and
units of physical quantities and systems of units; development and glﬂggggﬁgifg of measurement Rohotics
standardization of methods and measuring methods for determining the
accuracy of measurements, basics of ensuring the uniformity of
measurements and uniformity of measuring instruments (so-called "legal
Metrology"); to establish standards and reference measuring instruments,
the verification of measures and measuring instruments.
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Dnekrponuka 1: IToH KATThI 3JEKTPOHMKAHBIH KBAHTTBHIK MEXaHHKACBIHBIH HETIi3JepiH, 1. Maremaruka 2 OnexTpoHuKa 2: OnexkTpoHuKa
L9 | DreKTpOoH Bl KYpBUIFbLIAP JMOATAD MEH TPAH3MCTOPJAPIbIH CHIATTAMaaapbl MEH MOJE/bIEPiH 2. Dusnka DTEKTPORIBIK 5 JKOHE
q | xone cxemanap OKyFa OarbITTa]FaH; AWON Ti30€TiH, TPAH3UCTOPJIBIK JIOTHUKAHBI, KiIli iﬁg:;ﬁf;; pooToTextic
[22) CHUTHAJbl TalJaylpl, YJIKEH CHTHAJIAbl TajAaylbl, TPaH3UCTOPJIBIK xobanay,
a KYIIEWTKIITEep/i, JIOTUKAIBIK JOTUKAHbI, TPAH3UCTOPIBIH ayBICTHIPHII BusTRepiTiK

O©JIIIC

w KOCKBIIITAPBIH ~ TajAay JKoHE KOJIJIJaHy JaF[bplUIapblH MEHIrepyre Wpa;;apm

OarbITTaIraH.




DnekTponuka 1:

I[I/ICI_[I/IHHI/IHEI HarpaBJICHa Ha HN3YYC€HHUE OCHOB KBAaHTOBOM MEXaHHUKH

1. MaremaTtuka 2

DJeKTpOHUKA 2:

DJIEKTPOHUKH U

DNeKTPOHHBIC YCTPOIiCTBA U TBEPION DIEKTPOHHKH, XApaKTEPUCTHK W MoOJeJed JHOIOB | 2 s ﬁ;?;@iomme PodoToTexsIE
CXEMEI TPaH3UCTOPOB; TpPHOOpPETEHHE HABHIKOB aHAJM3a W NPUMCHEHHE IIEKTPOHHBIX
IOUOMHOM LeMH, TPAaH3UCTOPHAS JIOTHKH, AHAIM3a MalOro CHrHaia; cxeM,
aHanu3a GOJIBIIOTO CUTHANA; TPAH3UCTOPHBIX YCHIIUTENEH; JTOrHIecKon rrennexryamsn
JIOTHKH; TIEPEKITIoYaTeiel TpaH3uCTopa. ;I;MZ};?HC;?
Electronics 1: Electronic The discipline is aimed at studying the basics of quantum mechanics of 1. Math 2 Electronics 2: Electronics and
devices and circuits solid electronics, characteristics and models of diodes and transistors; 2. Physics Q”?'ﬁs'sfa”d Robotics
acquiring skills in the analysis and application of a diode circuit, ef;?m,?ic circuits,
transistor logic, small signal analysis; large signal analysis; transistor Intellectual means
amplifiers; logic logic; transistor switches. of measurement
WHTerpanusik xoHe OpTYpJli aKmapaTTsl OHIEY KYpalaapbiH, aBTOMATTAHIBIPY KYyHenepiH, 1. Maremaruka 2 LabVIEW-ze OnekTpoHHKa
MHKPOIIPOLIECCOPIIBIK TENEKOMMYHHKAIMIAP MEH OJIIEeYIep i iCKe achIpy YIIiH HETi3 GOJBII 2. Gusuka melgpom""‘ 5 JKOHE
CXEMOTEXHHUKA TaOBUIATHIH CAHJBIK 3JCMEHTTEP/iH, TYHIHIEP MEH KYpPBUIFBUIAPIIBIH, :ﬁ; eii?;g;m PpoGOTOTEXHUKA
MHUKpOcXemayiap Ti30eriH xobanay mocenenepi Kapayibl. 3epTXaHAbIK Heriszepi
xymbictap  Degem  System, Eletronic =~ Workbench,  Proteus
MPOrpaMMaIbIK OPTAJIBIKTAPBIHBIH KEIICHIH/IE OPbIHIaJa bl
WurerpanbHas u PaccmaTpuBaloTCss BONPOCHI CXEMOTEXHHKHM HHU(POBBIX 3JIEMEHTOB, 1. Matemaruka 2 Ocrosbr OMEKTPOHHKH 1
L9 | MuxpomnpoueccopHas y3JI0B U YCTPOICTB, MHKPOCXEM, SABIIOIIMECS OCHOBOH peanu3aluu 2. Dusuxa MOZICIHPOBAHH poGoroTexukn
N | cxemorexnuka Pa3IUYHBIX CPEACTB O00pabOTKM HH(OpPMALUH, CHCTEM aBTOMATHKH, ﬁzggﬁfi;hgw
%2 TeJIEKOMMYHUKamuii  u  u3MepeHuit.  JlaGoparopueie  paGoThI
2 BBIIIOJIHSIFOTCSL Ha KOMIUTeKce mwiar Degem System, mporpaMMHBIX Cpel
Eletronic Workbench, Proteus.
Integrated and The issues of circuit design of digital elements, nodes and devices, | 1. Math2 Basics of Electronics and
Microprocessor circuitry microcircuits, which are the basis for the implementation of various | 2 Physics g?ggtiggf’c sircuits Rohotics
information processing tools, automation systems, telecommunications in LabVIEW
and measurements, are considered. Laboratory works are performed on a
complex of boards Degem System, software environments Eletronic
Workbench, Proteus.
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DNeKTpIIiK HaHOLIAMAJIAP/IbI [ToHgi MeHrepyliH MakcaThl CTYICHTTIH 3aMaHayd ak[mapaTThlK | 3aMaHayw emmey DIIeKTPOHIBIK OuexTpoHuKa
o | emmey TEXHOJIOTHSIAPABl KOJJIAHA OTBIPBIIN, 3JIEKTPJIK HAHOIIMYMHAAp b | ToXHOTOTIapE! LZ’;‘;EEZHMPH pOGO”I“[;?rZ)e(HHKa
N oJIIIey KYPaIIapblH KOJIaHy JKOHE dIICTEP TEOPHICHI MEH PAKTHKACHIH
> MeHrepyi, CcoHmai-ak OimiM  adymslIapAblH — ©31HIIK  KBI3METiH
E YUBIMAACTBIPY apKBUIBI O3MIriHEH OLTIM aimyFa TYpakThl YOXKAEMECiH

KaJBINTACTEIPY Oouibll TaOpIamel. 3epTXaHaANbIK kymbicTa LabView
GariapinamMalIblK OPTachlH KOJIAAHY.




I/I3MepeHI/Iﬂ QJICKTPHUUICCKUX
HaHOBCIIMYHH

LlensiMy OCBOECHHUS JUCUUILUIMHBI SBJISETCS YCBOCHHE CTYAECHTOM TEOPUH
W TPaKTUKA METOJOB W  WCIOJb30BAaHHUS CPEACTB  HM3MEpEHUs
QNIEKTPUYECKUX HAHOBEJIMYMH C HCIOJIb30BAaHMEM  COBPEMEHHBIX
WHPOPMAIMOHHBIX  TEXHOJOTWH, a Takke (OpPMHpPOBaHHE Yy
00y4JarolmMXCsl yCTOHYMBOW MOTHBAaIlMd K CaMOOOPa30BaHHIO ITyTEM
OpraHU3alld MX CaMOCTOSTENFHOW AEATENbHOCTH. Vcmonb3oBaHUe B
abopaTOpHBIX paboTax mporpaMmMHoi cpensl LabView.

CoBpeMeHHbIe
TEXHOJIOTHU
HU3MEPEHUH

Marepuainbt
3JIEKTPOHHOM
TeXHUKH

DJIEKTPOHUKH U
POOOTOTEXHUKU

Measurements of electrical
nanowires

The purpose of studying the discipline is to master the theory and
practice of electro-nanoimaging tools using modern information
technologies, as well as the formation of a stable motivation for self-
education, organizing independent activities of students. Using LabView
software in laboratory work

Modern measuring
technologies

Materials of
electronic
equipment

Electronics and
Robotics

ISI 2212

3UATKEPIIK OJIIey
Kypajgapsl

[Ton  emmeydiH  WMHTENIEKTYyaJAbl  KYPaIJapbiHBIH  (PU3HMKAIBIK
HeTi3epiH, 3aMaHayu aKNapaTThlK TEXHOJOTUsUIApAbI KOJIaHa OTHIPHII,
SMEKTPIIK HaHONIAMalapibl eJIley KypalgapblH KOJIaHy KOHE
S/CTEepHiH TEOpHUsIChl MEH TIKIpUOECiH, COHBIMEH Karap OuIiM
ANYIIBUIAPABIH ©3IHAIK KBI3METIiH YHBIMIACTHIPY apKBUIB ©3IIriHeH
OisTiM amyFra TYpaKThl YOXKIEMECIH KaJbIITACTHIPYIBI alllaibl.

Onuiey
TEXHOJIOTHSIAPHI

Hanosnextponuka
MaTepHaiapbl

DJIeKTPOHUKA
JKOHE
poOOTOTEXHHUKA

WHrennekryanbHble
cpeacTBa U3MepeHnit

JucnuiumHa packpbiBaeT (pu3nueckre OCHOBBI VIHTEIUIeKTyallbHbBIX
CPEACTB M3MEPEHHH, TEOPHIO M TNPAKTUKY METOJOB M HCIIOJIb30BAHUS
CPEACTB M3MEPEHUs DJIEKTPUUECKUX HAHOBEIMYUH C HCIIOJIb30BaHUEM
COBPEMEHHBIX MH(OPMAIMOHHBIX TEXHOJIOTHH, a Takxke (OPpMHUPOBaHUE
y 00ydaromuxcsi yCTOHYMBOH MOTHBAIlMM K CaMOOOPa30BaHUIO ITyTEM
OpTaHU3aAINH UX CAMOCTOSATEIHON IeSTEIbHOCTH.

TexHomOTHH
HU3MepeHuit

Marepuanst
HAHOAJIEKTPOHUKHU

ONEeKTPOHUKH U
PpOOOTOTEXHUKU

Intellectual means of
measurement

The discipline reveals the physical foundations of Intelligent
measurement tools, the theory and practice of methods and use of
measuring tools for electric nanowires using modern information
technologies, as well as the formation of students " stable motivation for
self-education by organizing their independent activities.

Measuring
technology

Nanoelectronics
materials

Electronics and
Robotics
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DnexTpoHuka 2:
DNEKTPOHBIK CXeMallap bl
Tangay XoHe xobanay

IToH >xoFaphI KUIMIKTI TPAH3UCTOPIIBIK MOAETBAEP i, HHTET palisIaHFaH
Ti30eKTepi OKyFa OarbITTAJIFaH; TPAH3UCTOPIBIK Ti30EKTepAl Tangayaa
OlmiM  adyIIbUIApIBIH — JIAFIBUIAPBIH  KaJBINTACTBIPY;  KOICATBLIbI
KYIIeHTKimTep, Kepi OaiimanHeic, An(pGEepeHINaNabK >XOHE >XYMBIC
KYIIEUTKIIITepl; opTYpil >KOFaphl XMLTIKTI cyidanap MeH MOAENbAEp
MEH OJEKTPOHIBIK CcyJ0ajapisl, TpPaH3UCTOPIBIK  CcyJiOanapasiy
MoceJIeNepiH Taujay JKoHe Ny JaFAbUIapblH KaJIbIITacTHIPY.

DrekTp Ti30eKTepiHiH
TEOPHSCHI,
DJEeKTPOHUKA KIHE
HaHOJICKTPOHHKA
Herizaepi

DnexTpoHuKa 3:
OJEeKTPOHIBIK
Kyhenep

DJeKTpOHUKA
JKOHE
poOoTOTEXHUKA




DnekTpoHuKa 2: AHau3 U
MIPOEKTUPOBAHUE
BJIEKTPOHHBIX CXEM

JlucnuiuiiHa ~— HampaBlieHa  Ha  M3y4YEHHE  BBICOKOYACTOTHBIX
TPaH3UCTOPHBIX MOJIENICH, MHTErpUpOBaHHBIX INemneil; (GopmupoBanne
HaBBIKOB Yy  OOYdYaromuxcs aHaiM3a TPaH3UCTOPHBIX  LeneH;
MHOTOCTYTICHUATHIX yCHIINTENEH, 00paTHOH cBs3H, A depeHIIHaTbHBIX
U pabo4MX YCHIIUTENIeW;  pa3iM4HBIX BBICOKOYACTOTHBIX CXeM H
MOJeJNIeH U 3JIEKTPOHHBIX CXeM, HaBBIKOB aHaIN3a U PELICHHs MpodiieM
TPAH3HUCTOPHBIX CXEM.

Teopust
INEKTPUUECKUX
nereii, OCHOBBI
3NIEKTPOHHKHU U
HaHO3JICKTPOHUKH

DnekTpoHuKa 3:
ONeKTpOHHbIE
CHCTEMBI

DJIEKTPOHUKH U
POOOTOTEXHUKU

Electronics 2: Analysis and

The discipline is aimed at the study of high-frequency transistor models,

Theory of electric

Electronics 3:

Electronics and

OMESLW 3218

design of electronic circuits integrated circuits; the formation of skills for students to analyze | ¢™Us: Electronic Robotics
. S . Lo . . Fundamentals of systems
transistor circuits; multi-stage amplifiers, feedback, differential and | gjectronics and
working amplifiers; various high-frequency circuits and models and | nanoelectronics
electronic circuits, skills for analyzing and solving problems of transistor
circuits.
LabVIEW-1e 31eKTpOH/IBIK G Tininzge xa3y GarmapiaManapsiabil Herisaepi LabVIEW rpagukansik | Onexrp risdextepinin | XKyHenepain OnekTpoHuKa
cyibanapabl MOAENIbAEY Oarmapnamanay — OpTachlHAAa  3€PTTENENi.  3€pPTXaHAIBIK  JKYMBIC | ~COPHACPL SJICKTPOHIEIK JKOHE
. . o .. DJIeKTPOHNKA JKoHE KYPBUIFbUIAPBI poOoTOTEeXHUKA
Heriszaepl BUPTYA/Ibl  KYPBUIFBIHBI  KYPAHTBIH  HETISI  OJIEMEHTTEP  MEH | yayospexrponnka
KYpPbUIbIMAApAbl, JACPCKTCPAlL Tajlaay AITOPUTMACPIH JKOHC Hel‘i3ﬂepi
MaMaHJAHIBIPBUTFAH  MAWJaTaHyIosl — WHTEpQEHCTepiH  3eprreyre
apHanrad. OKyIOBIH HOTIDKECI CTYNEHTTIH BHPTYAIOBl Kypalgapabl
JKacay XoHC MMUTalMsJIdy AarAblJIapblHa UC 60J'Iy OOJIBIII Ta6LI.]'Ia,I[LI.
OCHOBBI MOJIETUPOBAHUS W3y4aroTcsi OCHOBBI HamucaHusi mporpamm Ha sizeike «G» B cpeme | Teopus OJeKTPOHHbIE ONEKTPOHUKH 1
IIEKTPUUECKUX ycTpoiicTBa PpOOOTOTEXHUKU

JIEKTPOHHBIX CXEM B
LabVIEW

rpadudeckoro nporpammupoBanus LabVIEW. JlabopatopHbie paboThl
MOCBSIIIEHBI N3yYEHNIO OCHOBHBIX 3JIEMEHTOB M CTPYKTYP, BXOASAIINX B
COCTaB BHPTYaJbHOTO IpuOOpa, pa3pabOoTKe aIrOpPUTMOB AaHAIU3a
JAHHBIX W CIELHAJIM3UPOBAHHBIX  WHTEP(EHCOB  IOJIH30BATEINS.
PesynpraTrom oOyueHHs SBISETCS MPHUOOpPETEHHE CTYAEHTOM HABBIKOB
pa3pabOTKU M MOJICIIMPOBAHUS BUPTYaIbHBIX IPHOOPOB.

nereii, OCHOBBI
JNIEKTPOHHKHU U
HAHODIIEKTPOHUKH

CHUCTEM

Basics of modeling
electronic circuits in
LabVIEW

The basics of writing programs in the G language are studied in the
LabVIEW graphical programming environment. Laboratory work is
devoted to the study of the basic elements and structures that make up
the virtual device, the development of data analysis algorithms and
specialized user interfaces. The result of training is the acquisition by the
student of the skills to develop and simulate virtual instruments.

Theory of electric
circuits,
Fundamentals of
electronics and
nanoelectronics

Electronic devices
of systems

Electronics and
Robotics
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1 (pOBOH ITEKTPOHHUKH

Ludpisik snexTponuKa 1: [Tounin Makcatbl cryneHtTepiiy Caunplk xyiienep, Oynb AureOpa | uekip risdekrepinin | CaHIbIK OnekTpoHnKa
JIoruKasbiK cxemanap xoHe HETI3epi JKOHE JIOTUKANBIK OJJIEMEHTTEP Typajibl OimiMmepin, Herisri | LCOPMACHL DUEKTPOHHK 2: JKOHE
BHGKTPOHI/IKH JKOHC MMKponpoueccop pOGOTOTeXHI/IKa
KOMMYTAIHsl TEOPHSCHI JIOTHKAITBIK JJIEMEHTTED 6azaceiHa HQPIBIK KYpBLIFBLIAPIBI >1<o6angy HAHOOTIEKTPOHHKA IBIK,
HeTi3[epiH, MaTeMaTUKaJbIK amlapaTieH YKYMBIC iCTeY alrOpUTMACPIH | merisaepi MHKPOKOHTpOILTE
CHUMATTay  JaFrdbUIapblH,  IHMQPIBIK  3JCKTPOHMKAHBIH  HETI3Ti pITiK Ky#Henep
KYPBUIFBUIAPBIHBIH CXEMOTEXHHKAIIBIK nreImimMaepin 3epTIey
NAFIbUTApPBIH, LUQPIBIK AIEKTPOHMKA HETI3AEpiH KYpy Typajbl
© OiniMaepai KaJdbIITaCTHIPY OOIIBI TaOBIIa B,
< | Oudposas snexrpoHnka 1: Llenb IMCUMIIIMHBI 3aKIF0YaeTcs B QOPMUPOBAHUH y CTYACHTOB 3HaHUi | Teopus Hudposas OeKTPOHHKH 1
™ | Jlorugeckue cXeMbl H 0 IU(POBBIX CHCTEMAX, OCHOBAaX OYIEBOM aire6phl W JIOTHYECKHX | >7CKTPHACCKHX DHEKTPOHMKA 2: poGoToTeXHHIKH
Y . nerneit, OCHOBBI Mukpornpoueccop
= | TeopHs KOMMYTaIU OIIEMCHTaX, ~OCHOB IPOCKTHPOBAHHs LH(DPOBBIX YCTPOHCTB Ha 0a3¢ | ,icirpommcn u Hbie
3 OCHOBHBIX JIOTUYCCKUX JJIEMCHTOB, HABLIKOB OIIMCAHUA aJITOPUTMOB | HaHOIIEKTPOHUKHU MHKPOKOHTPOJLIS
E)J paboThl  MaTeMaTH4YEeCKUM  amllapaTtoM, HaBBIKOB  HCCIICAOBAHUS PHBIE CHCTEMBI
CXEMOTEXHHYECKHX PELUICHWH OCHOBHBIX  YCTPOHCTB  HU(POBOIi
AJIEKTPOHHKH, 3HAHUH O CTPOSHUHU OCHOB IIM(POBOI 3JIEKTPOHHKH.
Digital electronics 1: Logic The purpose of the discipline is to form students ' knowledge of digital | Theory of electric Digital electronics |  Electronics and
circuits and switching theory systems, the basics of Boolean algebra and logic elements, the basics of | Clreults, 2 Robotics
designing digital devices based on basic logic elements, skills in Fundamentals of L Sroproceston
e3|g|_m|_ng gl ? g . g_ ’ e electronics and microcontroller
describing algorithms for working with mathematical apparatus, skills in | nanoelectronics systems
researching circuit solutions of basic digital electronics devices,
knowledge of the structure of the basics of digital electronics.
AHAJIOTTBIK JK9HE CAHJIBIK OrnepanusuibIK KyLIeHTKinrep, KacKaJIThl KYIIeATKitTep, | Omektp Tisdexrepinin | ARM-STM OneKTpoHHKa
2 . . TEOPHUSICHI, CEpUIIBL JKOHE
KYPBLIFBLIAPIBIH JpaiBepliepIiH opTYpJli cXeMmamapbsl J>KoHEe T.0. CHSKTHl 0a3aibIK eKTporIKa HKoHe MHKPOKOHTPOLIE poSororexiika
JJIEMEHTTEPI MEH ONIEKTPOH/bI ~ AHANOTTHIK JKOHE CAH/BIK ~KYPBUIFBLIAPABL  3EPTTEY. | yanosrexrpormka prep
CXEMOTEXHHKACHI AHaNOIThl KYPBUIFBLIAPABIH KYPBUIBICHI KoHE HHUMPIBIK 3JIEKTPOHUKA | wHeriszepi
Heri3aepi Typabl OUTIMJII KaJIBIITACTHIPY
© DJIeMEHTBI U CXeMOTEXHHUKA H3y4yenue 6a30BbIX AJIEKTPOHHBIX aHAIOTOBHIX M IU(POBBIX ycrpoiicT | Teopus ARM- OMEKTPOHHKH U
& | aHanoroeix 1 LMpPOBLIX TAKUX, KaK ONEPAlMOHHBIE YCUIMTENH, KACKAaJHBIE YCHIUTEIH, ilzi:ﬁppgf:z:; gg‘;%‘;‘;‘;“g}‘l’\;”e poGoToTexHHIH
= | ycrpoiicTs pa3iIuyuHbIe CXEMbI paiiBepoB U T.4. MccienoBaHue CXeMOTEXHUUECKUX BHBKT]:;OHI/IKI/I "
2 peIIeHni OCHOBHBIX YCTPOWCTB aHAIOTOBON M ITU(PPOBOI SIEKTPOHUKHU. | HaHOIIEKTPOHHKH
) ®dopMupoBaHUe 3HAHWH O CTPOEHHH AHAJIOTOBBIX YCTPOMCTB M OCHOB
L

Elements and circuitry of
analog and digital devices

Comparison of base electronic and analog and digital devices such as
operating systems, cascading enhancements, different circuit drives, etc.
Analyzes of analogue and digital electronics based on circuit designs.
Formation of analogue devices and basic digital electronics

Theory of electric
circuits,
Fundamentals of
electronics and
nanoelectronics

ARM-STM series
microcontrollers

Electronics and
Robotics

22

JucuuniinHa mo BoIGopy
11 (Boi6pats 1 u3 2)




MET 3220

DNEeKTPOH/BIK TEXHUKA
MaTepHuaaaapsl

[Ton  oneKTpPOHABI  TEXHUKAaHBIH  HETI3rl  KapThUIalk  OTKI3ril,
KOMITO3MLIMSUIBIK JKOHE JIUAJIEKTPUKAIBIK MaTepuaiapblH  OHIIpYyIiH
(U3MKa-XUMUSJIBIK ~[POLIECTEPiH, INWKI3aTThl JAWbIHIAAYIBIH JKSHE
MAaBIH  MaTephajmapasl  eHACYMiH  TEXHOJOTHSIBIK  HeTi3AepiH;
MaTepHalIapIblH KacHeTTepiH OacKapy TocUIAepiH KoHe OepiiareH
CHMaTTaMajapel 0Oap MaTepHajmapAsl aly oONICTepiH 3epeneyre
OarprTTamrad. Ochl TOHAI OKy OaphickiHIa anbiHFaH Oimim  Kemeci
TEXHOJIOTHSIIBIK KypCcTapAbl Hrepyae KaxeT 601apl.

DNeKTpiiK
HaHOLIaMaJIap/Ibl
oney

DnexTp
KypaJliapbiH
KYPacTeIpy

DJIeKTPOHUKA
KOHE
poboTOTEXHHKA

Martepuaisl 31eKTPOHHON
TEXHHUKH

JucnuninHa HampaBlieHa Ha W3y4YeHHe (U3NKO-XUMHUYECKIX MPOIIECCOB
MIPOM3BOJICTBA OCHOBHBIX IIONYIIPOBOJAHUKOBBIX, KOMIIO3HIHUOHHBIX H
JIIBIIEKTPUIECKUX MaTepHuaaoB SIIEKTPOHHOM TEeXHUKH,
TEXHOJIOTHYECKUX OCHOB TIOATOTOBKH CHIPbS W OOpPaOOTKH TOTOBBIX
MaTepHaJIOB; CIIOCOOOB YIIPABJICHHUS CBONCTBAMU MaTEPHAIOB U METO/IOB
MOJIYUYEHUsT MaTepuajoB C 3aJaHHBIMU XapaKTePUCTUKAMH. 3HAHWUS,
MOJIYYCHHBIC B XOJI¢ U3yUCHHS 3TOU JUCIHUIUIMHBI, OYAyT BOCTPEOOBAHBI
TIPA OCBOCHHH BCEX MOCIEAYIOMNX TEXHOJIOTHIECKUX KYPCOB.

W3mepenus
INEKTPUIECKHX
HAHOBEJIMYUH

IIpoexktupoBanue
NIeYaTHBIX IIaT

DNeKTPOHHUKH U
POOOTOTEXHUKH

Materials of electronic
equipment

The discipline is aimed at studying the physical and chemical processes
of production of basic semiconductor, composite and dielectric materials
of electronic equipment, technological bases for preparing raw materials
and processing finished materials; methods for controlling the properties
of materials and methods for obtaining materials with specified
characteristics. The knowledge gained in the course of studying this
discipline will be in demand during the development of all subsequent
technological courses.

Measurements of
electrical nanowires

Design of
electronic devices

Electronics and
Robotics

MNe 3220

Hanosnextponuka
MaTepHaIapbl

bigiM  anymwsiiap  HErisri  JkapThulail  OTKIBTIMITI,  3JEKTPOHIbI
KaOIBIKTHIH KOMITO3UTTIK JKOHE JUDIIEKTPIIIK MaTepHasiapblH OHIIPYIiH
(DU3MKATBIK-XUMUSUTIBIK  TIPOLIECTEPiH, NallblH MaTepHajIapabl OHICY
KOHE  eHAey  (MEXaHUKaNbIK,  TEePMUSIBIK,  TEXHOXHMHUSIIBIK)
TEXHOJIOTHSUTBIK HETI3JIepiH 3epTTey; MaTepHajiapAblH KacHeTTepiH
Oakplay KoHe cHIaTTaManapblH ay dJici. bys moHnl 3epaeney kesinae
aJbIHFaH OlTiM/Iep KeHiHT1 TEXHOIOTHSIIBIK KypcTapabl 33ipiiey Ke3iHge
TaJIam eTiaemnl.

3UATKEPIIIK eIey
KypaJapsl

bacna
IUIaTaJIapbIH
Kobanay

DJeKTpOHUKA
JKOHE
poOoTOTEXHHUKA

Martepuansl
HAHOAJIEKTPOHUKHU

JucuunnuHa HampaBleHa Ha TEOPETHYECKYH0 M IPAaKTUYECKYHO
HMOArOTOBKY CTYAEHTOB K PELICHHIO OPIaHU3ALMOHHBIX, HAYYHBIX H
TEXHUYECKUX 3a/a4 TpH pa3pabOTKe, M3TOTOBICHHUH W IPUMEHEHHH
npubOpoOB, CXEM M CHCTEM MHKPO- M HAHOIJICKTPOHHKH, a TaKKe
MOCTPOCHWH HAa WX OCHOBE Y3JI0B M OJIOKOB HHTETPAJbHBIX CXEM
Pa3JIMYHOM CTENIEHU MHTErPALUU.

HHTennekTyalbHble
CpelCTBa U3MEpEeHHH

KoHcTpynposaun
€ 3JIeKTPOHHBIX
CpEACTB

DNEeKTPOHUKH U
PpOOOTOTEXHUKU




Nanoelectronics materials

The objectives of the development of the discipline are the study of the
physicochemical processes of the production of basic semiconductor,
composite and dielectric materials of electronic equipment, the
technological bases for the preparation of raw materials and the
processing (mechanical, thermal, technochemical) of finished materials;
methods for controlling the properties of materials and methods for
obtaining materials with specified characteristics. Knowledge gained
during the study of this discipline will be in demand during the
development of all subsequent technological courses.

Intellectual means of
measurement

Printed boards
design

Electronics and
Robotics
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TloT 3219

IoT Texnomoruscel

[Ton asceiHga OimiM  anymbuiap  (QU3UKAIBIK, TEXHUKAIBIK JKOHE
MaTeMaTUKalblK YFBIMIApMEH TaHbIca anajabl. AJIBIHFAH — OiTiM

AKIapaTThIK
Kayircisaik Herisaepi

AJLIBIHFBI
KaTtapJbl
GakpLIay-emmiey

DJIeKTPOHUKA
JKOHE
poOOTOTEXHHKA

Oargapiamanay opTachlHA WHTETPAIHsIAHFaH DIEKTPOHIBIK acTianTaph! KaHe
Kypajgapiapl MaiigataHyMeH CyHeMeNIeHeTiH MiHOeTTephl miemy Gackapy xKyiienepi
OoifBIHINA IIBIFAPMAIBLIBIK XKo0anapaa KOJIIaHbLIaIbL.
[Ton OarmapmamacekiHa OimiM amymsiiap "WHTEPHET 3aTTapBHIHBIH'
WH)KEHepJIepl PETiHAEe OpeKeT EeTEeTiH OHEPTANKBIMTHIK KoOamapMeH
KYMBIC €HTi31IreH.
Texnonorus IoT B pamkax JuUCHMIUIMHBI OOYyYarom[Mecss CMOTYT TO3HAKOMHThLCsS ¢ | OCHOBHI Ilepenoseie DNeKTPOHKKN 1
(U3MYECKMMH, TeXHMYCCKMMHM M MATEMaTHYCCKMMM MOHsTHsMp. | ‘Mdopyaumonnoii KOHTPOITBHO poGoToTexHHIH
0e30macHOCTH HU3MEPUTECIIbHBIC
[TpuobpereHHbie 3HaHUST OYAYT MPUMEHUMBI B TBOPUYECKHX MPOEKTAX I10 ———
pPELICHUI0  3aJay, KOTOPbIe CONPOBOXKAAIOTCS  HCIIOJIb30BaHHEM CHCTeMBI
SJICKTPOHHBIX UHCTPYMCHTOB, HHTCTPHUPOBAHHBIX B cpeny YHpaBJICHUA
HpPOrpaMMHUPOBaHHSL.
B nporpaMmy IHCLHMIUTHHBI 3aJI0)kKeHa paboTa Hall H300peTaTeNbCKUMH
NPOSKTaMH, B KOTOPBIX 00y4aroIIuecsi BBICTYNAOT B POJIM HH)XCHEPOB
«UHTEpHETA BELIei.
loT Technology Within the discipline, students will be able to get acquainted with | Information Security | Advanced Electronics and
physical, technical and mathematical concepts. The acquired knowledge | Basics e ation Robotics
will be applicable in creative projects for solving problems that are systems

accompanied by the use of electronic tools integrated into the
programming environment.

The program of the discipline includes work on inventive projects in
which students act as engineers of the “Internet of things”.




loT-6ackapy xyiienepinzaeri
TEXHOJIOTHUsUIap

On Raspbian rtaparyael, KocbiMina makeTrepai, Raspberry Pi
MHKPOKOMIIbIOTEpiHEe BeO-cepBep, ToppeHT knuenti, Weaved cloud
cepBepi perinae madpananein, SSH sxoHe VNC apKpUibl KamibIKTaH
kipymi  kamrumsl.  WebIOPi  BeG-wHTepdeiici  apKBUIBI  CBHIPTKBI
KYPBUIFBUIAPABI  KOCHIHBI3 JKOHE OacKapblHbI3. TpPEeHHHI HOTHXKeECI -
WnTepHeT xeminepiH maiiianaHy apKbUIBI KaIIBIKTaH Oackapy KyHeciH

KYpy.

Keminik Kayincizmik
Heri3aepi

PobGoToTexHuka
TEXHOJOTHSICHI

DJIeKTPOHUKA
KOHE
poboTOTEXHHKA

- loT-TexHOMOrMN B cCTEMAx PaccMaTpuBarOTCs  BONPOCHI  YCTaHOBKH — AMCTpuOyTHBa Raspbian, | OcHoBsr ceteBoit Texuonorunu OMEKTPOHHKH U
< | ynpasrenns JOTOIHATENbHBIX — [AKETOB  [AKeTOB,  yJQNCHHBI  gocTym K | ocsonacocti poGoroTexnukn poGoroTexnukn
™ MHUKpoOKoMITBIoTepy Raspberry Pi ¢ momompro SSH u VNC,
8 UCIIONIb30BaHKE €ro B KauecTBe BeO-cepBepa, torrentkiMeHTa, 00JIauHOro
- cepeepa Weaved. [loakimioueHne W ymnpaBieHHE  BHELIHUMH
E ycrporictBamu uepes BeO-untepdeiic WebIOPi. Pesynprar 00yueHus —
CO3JJaHME CHUCTEMbl JUCTAHIHOHHOTO YNpPABJIECHHS C I[OMOLIBIO
WHTepHeT ceTeil.
IoT technologies in It covers the installation of the Raspbian distribution, additional | Network Security Robotics Electronics and
management systems packages, remote access to the Raspberry Pi microcomputer using SSH | Basics Technology Robotics
and VNC, using it as a web server, torrent client, Weaved cloud server.
Connect and control external devices via the WebIOPi web interface.
The result of training is the creation of a remote control system using
Internet networks.
24 JucuuninHaa mo BHIOOPY
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HUAWETI nepekkopst Kypc nepexrepai cakray skyiecinin (RAID, SCSI, iSCSI, FC) Herisri | AKnmapartsik- 3aprrep OnekTpoHnKa
TEXHOJIOTHSIAPEl MEH XaTTaMmallapblH SKOHE OJIapibl MPaKTHKajplk | <OMMYHHKAUAIBIK ) HHTCPHETIHIA one
TEXHOJIOrUudjIap CBIMCBI3 pOGOTOTeXHI/IKa
KOIJIaHy  CAJAChIH  KapacThIpaibl. Kypc ascerana TBIHAAYIIBUIAD | (apyymum rininge) . | Texmonormsice:
CEepBEPIIiK TEXHOJIOTHAIAPMEH, TYKBIphIMIaMallapMeH XOHE AePEKTepHi | Maremaruka 1
H caKkTay TEXHOJOrusulapbiMeH, coHjai-ak RAID, nas karupanapbIMeH
% tanbicanbl. Kypc Huawei ICT akaneMusChIHBIH 0a3aChIH/Ia OKBITHLUIA B,
L | Basa nanusix HUAWEI Kypc Bkimtouaer B ce0sl pacCMOTPEHHE OCHOBHBIX TeXHOuoruu u | MHdopmarmonko- Becniposojibie OMEKTPOHUKH U
% IPOTOKOJIOB cucTeM xXpaHeHus naHHbix (RAID, SCSI, iSCSI, FC) u | XOMMYHHKAIMOHHLIC | TEXHONOIMA MLt poGoToTeXHHIH

o0ylacT MX MpPaKTHYECKOro NMpHMeHeHHs. B pamkax Kypca cirymarenu
MO3HAKOMATCS C CEpBEPHBIMH TEXHOJOTHAMH, KOHIENIUAMH W
TEXHOJIOTHSIMH XpaHEHUs AaHHBIX, a Taroke mpuHimnamu RAID, NAS.
Kypc m3yqaercs Ha 6a3e Akagemun Huawei ICT.

TEXHOJIOTHH (Ha
AHTJIMICKOM SI3BIKE) ,
Marematuka 1

HMHTEepHETa Beleit




HUAWEI database

The course includes a review of the main technologies and protocols of

Information and

Wireless

Electronics and

data storage systems (RAID, SCSI, iSCSI, FC) and their practical f;crr”“fg;g;:gon n }gggrfr‘]%'togfyt{]‘;gége Robotics
applications. During the course, students will learn about server | gqgjish), Math 1
technologies, concepts and technologies of data storage, as well as the
principles of RAID and NAS. The course is taught at the Huawei ICT
Academy.
HUAWEI nepekrepai Kypc aschiHAa THIHAAyWmIbUIAD  CEPBEPIIK  TEXHOJOTHSIIAPMEH, | AKNApaTThIK- Crivenis OnekTpoHnKa
2 s N KOMMYHHUKaAIUAJIBI Keauiepal JKOHC
cakTay XKykenepi TYKBIPBIMIaMaIapMEH JKOHE IEPEKTEPAi CaKTay TEXHOJOTHAIAPHIMEH, TeXHOi’mmﬂiap X P KYPY poGoroTeRHIKa

conpmaii-ak RAID, nas xarupmanapeiMen TaHbicamsl. OkpiTy Huawei
KOMITAaHUSCBHIHBIH HAKTHI jKaOAbIKTapbiHAa kyprizineni. Kypc Huaweli
ICT akamemusichIHBIH 0a3zacblHOa OKBIThUIaAbl. CTYIEHTTEp YIIiH
Huawei xoMmmaHusCbIHAH KeiliH JKYMBICKA OpHAJacy MYMKiHIiriMeH
XaJbIKApaIbIK CePTUPHUKATTAY EMTHXAHBIH TAaIlChipa OTBIPHIN, TETIH
cepTudUKaTTay MYMKIHJIr Oepinesi.

(aFbUILIBIH TUTHTE) ,
Maremaruka 1

— CucTeMbl XpaHEHHS JaHHBIX B pamkax Kypca CIylIarejid IO3HAKOMATCS ¢  cepBepHbiMu | MHbopmammorHo- IMoctpoerme OMeKTPOHHKH 1
Q| HUAWEI TEXHOJIOTHSAMH, KOHIENIMAMM U TEXHOIOTHAMH XpaHEHHs NaHHEIX, a | KOMMYHHMKAIHMOHHbIC GecriposoHbIx POGOTOTEXHHKH
Ie) TEXHOJIOTHH (Ha cereit
Taxke nmpuHiunamu RAID, NAS. O0yueHue poBOAMTCS HA PEATBHOM | e o A3bIKE)
% obopynoBanun or kommaHum Huawei. Kypc wu3yugaercs Ha 0a3e | Maremaruka 1
% Axanemun Huawei ICT. I cTyIeHTOB IpeAOCTaBIAETCS BOZMOKHOCTh
OecrraTHOM cepTUhUKAIIH co craJei MEXKTyHAPOIHOTO
CEepTUPHUKAIIMOHHOTO 9JK3aMEHa C BO3MOXKHOCTBIO MOCJETYIOIIETO
TpyAOycTpoiicTBa OoT KoMmannu Huawei.
HUAWEI data storage During the course, students will learn about server technologies, | Information  and | The construction Electronics and
systems concepts and technologies of data storage, as well as the principles of | communication | of wireless Robotics
R . .| technologies (in | networks
RAID and NAS. Training is conducted on real equipment from Huawei. | gngiishy Math 1
The course is taught at the Huawei ICT Academy. Students are offered
free certification with an international certification exam with the
possibility of subsequent employment from Huawei.
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™ - = -
« | DnektpoHuka 3: Byn moH akmapaTThIK-©JIIEYilll TeXHUKA JKyHelepi MEH achanTapbiH | JJEKTPOHMKA 2: AJIBIHFBI OneKTpoHHKa
N o . OIEKTPOHIBIK KaTapJibl JKOHE
© | DIeKTPOHABIK Xyienep xobajmay KOHE JKacay Ke3iHAe  KOJJAHBIIATBIH  HWHTETPAJIIbI
wn . . . 6 6 6 cXeMaJiapJipl Taagay 6al<bmay—enmey pOGOTOTeXHHKa
5 DJEKTPOHUKAHBIH  Ka3ipri KOMIOHEHTTIK 0a3achl GOMBIN TabBITAMEL | sane xobanay ACTIANITApEL XoHE
L Kypctbig Makcatsl Kasipri AHaJIOTTHI HMHTETPAJIABI CXEMaJIap HET131HAC Oacxkapy xyienepi

acmanTapAslH AHAIOTTH (YHKIMOHAJIABIK OJOKTApPBIH €CenTey dicTepi
MEH KOJIJaHy TOXKIpUOeCiH yielni Type 3epTTey OOJbI TaObLIa b,




systems

development and use of technical means of automatic systems in order to
ensure highly efficient functioning of control systems, control and testing
of mechatronic and robotic devices, as well as the development of
positive motivation for students to work independently and self-
education

LabVIEW

DIeKTpOHUKA 3: [Ipenmerom JIaHHOH UCIATLIMHBL SBIIAETCS COBpPEMEHHast | DICeKTPOHHKa 2: Iepenosbie DNeKTPOHHKH U
DIIEKTPOHHBIE CUCTEMBI KOMIIOHEHTHAsS 0433 MHTEIPAIbHOM AIIEKTPOHMKM TPUMEHseMas mpu | AHamsn KOHTPOIBHO™ poGoToTeXHHKH
TIPOEKTHPOBAHUE U3MEPUTEIIbHBIC
NPOCKTUPOBAHNH 1 Pa3paboTKe NPUOOPOB M CHCTEM MHPOPMALMOHHO- | ocirpommmix cxem - ——
U3MEPUTENBFHOW TeXHWKU. Llenblo Kypca sBISETCS CHCTEMAaTHYECKOe CHCTeMBI
U3yYCHHE TNPAKTHKH IPUMEHEHHsS W METOHOB pacyeTa aHaJOTOBBIX YIpaBJIeHuUs
(DYHKIMOHATBHBIX ~ OJIOKOB MPHOOPOB HA OCHOBE COBPEMEHHBIX
QHAJIOTOBBIX HHTETPAIBHBIX CXEM.
Electronics 3: Electronic The subject of this discipline is a modern component base of integrated | Electronics2: Advanced Electronics and
systems electronics used in the design and development of devices and systems | Analysis and design | instrumentation Roboics
. . of electronic circuits and control
of information and measurement technology. The purpose of the course systems
is to systematically study the application and calculation methods of
analog functional blocks of devices based on modern analog integrated
circuits.
Kyttenepaiy M€K TPOHIBIK MexaHuKaNbIK JKOHE POGOTOTEXHUKANBIK KYpBUIFBLIApAbl Gackapy, | LabVIEW-ne Pobororexmuka OnekTpoHnKa
KYPbUIFbLIAPHI 0aKplIay JKOHE ChIHAY KYPAJAPBIHBIH JKOFaphI THIMI JKYMBIC icTeyin zggﬂzgﬁ? TEXHOTIOTHACH pOGO;’;i’;iHMKa
KaMTaMachl3 €Ty MAKCAaThIHJA ABTOMATTHI JKYHENCPIH TEXHHKAMBIK | yonem,ey nerisnepi
KYpaJOapblH o3ipiey KoHe maljanaHy Ke3iHZE  DJICKTPOHHUKA
KYPBUIFBUIAPBIH KOJIIAaHY JAFAbLUIapblH KaJbIITACTHIPY, COHBIMEH Katap
CTYACHTTEPAIH 03 OeTiHIIIe )KYMEIC iCTeyTe KoHe 03 OeTiHIIe OUTiM amyFa
OH Y9XKJEMEeCiH xKacay.
DIeKTPOHHBIE YCTPOiicTBA DopMHpOBaHHE HABBIKOB HCIIOJIB30BAHMS AJICKTPOHHBIX YCTPOHCTB IpH | OcHosbl Texuonoruu ONEKTPOHUKH U
Q| cucrem pa3paboTKe M MCIONB30BAHMU TEXHHYECKHX CPEICTB aBTOMATHYECKHX ;‘;;?f::;z’g s poGoroTexnukn poGoroTexukn
P CHCTEM c LEIIBI0 obecrieueHns BBICOKO3()EKTHBHOTO LabVFEW
@ (YHKIIMOHMPOBAHHST CHCTEM YIPABICHHs, KOHTPONIS M HCIBITAHHUM
T} MEXAaTPOHHBIX U POOOTOTEXHHUYECKUX YCTPOWCTB, a TaKKe Pa3sBUTHE Y
CTYJICHTOB MOJIOKUTEIBHON MOTHBAI[MH K CAMOCTOSTEIbHON paboTe u
€caM000pa30BaHHIO.
Electronic devices of The formation of skills in the use of electronic devices in the | Basics of modeling Robotics Electronics and
electronic circuits in Technology Robotics
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OpraHM3aIlii MHUKPOIIPOLIECCOPOB / MHUKPOKOHTPOJUIEPOB M LU(PPOBBIX
cucreM. OCOOEHHOCTM HMX PEXKHMOB W NPUMEHEHHS, BKIIOYEHHE B
pasnuuHble  1UQpoBbIe  ycTpolicTBa. B mabopaTopuu  CTYIEHTHI
YYacTBYIOT B JKCIEPHMEHTaX C HCIIOJIb30BAaHHEM MHKpoIpoueccopa /
MHUKPOKOHTpPOJLIEPA.

ARM-STM cepusiibl ARM Cortex-M4 APXUTEKTYPAChIH, STM32 ARM- | AHAIOITHIK KoHE ANMapaTThiK OnekTpoHnKa
MHKPOKOHTPOJLIEPIIEP MUKPOKOHTPOJUIEPIIEPIHIH CUTIATTAMATIAPBIH, (YHKIHOHANILIFEIH KoHe | CAHAPK Kypannapipt 5 JKOHE
JKYMBIC PEKUMICPIH 3eprreiimi3. 3epTxaHanslk xymbictap STM32F4 jﬁg;?;;’g:‘ﬁ’;ﬁ E&Y;T;?;e POGOTOTeXHIKA
DISCOVERY otnaaka TtakraceiHma CooCox ColDE 1.7 93ipney CXEMOTEXHUKACHI HMHTETPAJIIBI
OpTachlHIA JKY3€Te achIpBUIANBL. 3epTTEYHiH HOTHXKECi CTYICHTTIH cxeMasap /bl
1 PIIB KYPBUIFE HEMece GacKapy KyieciH Kypy OOJBIN TaObUIa bl osIpIey
N | ARM-MUKPOKOHTPOILIEPBI Usyuatorcst  apxurektypa ARM  Cortex-M4,  XapaKTEpHCTHKH, | DTCMCHTH U Paspaborka OMEKTPOHHKH U
& | cepun STM (YHKIMOHANBHEIE  BO3MOKHOCTH M PEKHMBI  paboTel ~ ARM- | CXeMOTexHuKa MHTCTPaJIbHAIX poGoToTexHHKH
AHaJIOIOBbIX U CXEM Ha A3bIKax
%) MHKpPOKOHTpOILIepoB STM32. JlabopatopHbie pabOThI MPOBOISTCH HA | \udpossix yerpoiicTs | omucamms
= ornamouHorr mimare STM32F4 DISCOVERY B cpeae pa3paboTku anmapaTHbIX
E CooCox CoIDE 1.7. PesynpTaroM u3yueHUsS SBISETCS CO3JaHHE cpencTs
< CTYZICHTOM ITU(PPOBOTrO YCTPOMCTBA WM CUCTEMBbI YIIPABJICHUS.
ARM-STM series We study the architecture of ARM Cortex-M4, characteristics, | Elements and Development of Electronics and
microcontrollers functionality and modes of operation of ARM-microcontrollers STM32. g'n'g‘(’j'itgt;f;e”\z?e% :Rtﬁgzﬁr‘é”w'ts Robotics
Laboratory work is carried out on the STM32F4 DISCOVERY debug description
board in the CooCox ColDE 1.7 development environment. The result of languages
the study is the creation by the student of a digital device or control
system.
CaHJBIK DJICKTPOHUKA 2: BimiM  amymbLiap  MHKpOIpoOLECCOpiiap,  MHKPOKOHTpoutepiiep, | Hubpisix ONEKTPOH/IBIK OneKTpoHHKa
MHUKpPOIpPOLECCOPIIBIK, Gar1apiaMaIaHaTbIH KypUIBIMBL 6ap Kyiienep, OpHAThUIATHIH Kyiienep, | 1C<PomuKa I: KYPBUIFBLIAD /BN one
. . Jlorukanislk cxemManap | IapamerpiepiH poGOTOTEXHHUKA
MHKPOKOHTPOJUISPIIIK MHKpOTIpOIeCccopIap / MUKPOKOHTPOJLIEPJIEP KIHE unq)pnm.x KYHENEP | seone kommyramms ecemrTey
Kyienep HETI31HIe MHKPOIIIEKTPOHIBI KYPBUIFBUIAPABI KYPY *KOHE iCKe achIpy | reopusicsl
Typasel OiiM amagpl. ONapIslH PEKUMACPIHIH JKOHE KOJIAHBLTYBIHBIH
«~ epEeKIIeNIKTEpi, OPTYPJi IUQPIBIK KYpPhUIFbUIApFa KOCY. 3epTxaHana
N CTYJCHTTEp MHKPOIPOIECCOP / MHKPOKOHTPOJUIEPi KOJIAHA OTHIPHII
™ OKCIICPUMEHTTEPre KATHICAJIBL.
g Iudposas 3nekTpoHUKa 2: Ob6yuaromuecss IoJydar 3HaHMA O IIOCTPOEHMM M peajmsanuu | Ludposas Pacuer OneKTPOHHUKH 1
S | MuEKpPOIPOLIECCOPHEIE, MHKDPODJIEKTPOHHBIX ~ YCTPOMCTB HA OCHOBE MHKPOIPOLECCOPOB, ?;:E;;ﬁacyemm Zigzr;gg::m poGoroTexHuiH
ICI)J MUKPOKOHTPOJUIEPHBIE MUKpPOKOHTPOJUIEPOB, CHCTEM C IPOrpaMMHUPYEMOIl  CTPYKTYypOii, TeOpHs KOMMYTAH | YCTpOWCTB
CHUCTEMBI BCTpanUBAECMBIX CHCTEM, NOHATHUA, KacarIiuecs APXUTCKTYPBI /




Digital electronics 2:
Microprocessor,
microcontroller systems

Students will learn about the construction and implementation of
microelectronic devices based on microprocessors, microcontrollers,
systems with a programmable structure, embedded systems, concepts
related to the architecture / organization of microprocessors /
microcontrollers and digital systems. Features of their modes and
applications, including in various digital devices. In the laboratory,
students participate in experiments using a microprocessor [/
microcontroller.

Digital electronics 1:
Logic circuits and
switching theory

Calculation of
parameters of
electronic devices

Electronics and
Robotics

27 MamaHIbIK OOMBIHIIIA 3-4 Kypcra | JWIIOMIBIK «DNEKTPOHUKA
. OKBITBIJIATHIH IIOHJIEP JKYMBICTBIH SKOHE
MGMHCKC;FIT 1K JuCIHITHHBI . gKOlfIOM”Ka y poboToTeXHUKaN/
bIU 3K3aMCECH I10 .
studied at 3-4 course | SKOHOMHUECKOI poGoToTexHuKa»/
cuenuansHocTy/State qactn mmommoji | Department -
specialty examination paGoter/  Writing | «Electronics and
the economic part | Roboticsy.
of the thesis
28 I[I/IHJ'IOMI[BIK SKYMBICTBI Jurinoman st «DNEKTPOHUKA

(>xko0aHBI) ’Ka3y  IKOHE
KOpFay HeMece €Ki Herisri

MoH OOMbIHIIIA
MEMIJIEKETTIK
EMTHXaHIap bl
tancelpy/Hamucanue
JUIJIOMHOM  paboThl U
3aIUTa 158105
rocyJapCTBEHHbIN
9K3aMEH o 2-M
OCHOBHBIM

npeameram/Prepairing
and defending a thesis or
Passing state examination
on two majors

Taxipube, 3-4 Kypcra
OKBITBUIATBIH ITOHAEP
/MpenaumiomMHas
NPaKTHKA,
JIMCIATITNHBI
usydaempie Ha 3-4
kypce /Pre-diploma
training, Disciplines
studied at 3-4 course

KOHE
poGoToTexHUKaN/
«DIeKTpOHHKA W
poOoTOTEeXHUKA»/
Department -
«Electronics and
Robotics».




Beiiinaik manaep (BII ranaay 6oiibinma kommnonenT) / lpopuasunie nucuunaunst (III-KB)/ Profile disciplines (PD optional component)/

27

Jucuuniauna mo Bpidopy 1
(Bb10paTh 1 u3 2)

3apTTep MHTEPHETIHIH Bimim amymbuap eHEpKoCiNTiK WHTEpPHET-3aTTapAbIH Kem JeHreii | IP-temedonus Kacanmst OnekTpoHnKa
CBIMCBI3 TEXHOJIOTHSICHI JKYHeCiH o3ipiey marapUIaphlH alyFa OarbITTafaH, OFaH OHEPKOCINTIK | Heri3mepi jkoHe HEHPOHIIBIK . FKOHE
OOBEKTIHIH TOpanTapsl MEH arperaTTapblHa OpHATBUIFAH NATYUKTEP | CTPUMHUHITIK KeTiep PoRoToTextiEa
MEH KOHTPOJUICpJICp, >KHHAIATBIH JepeKTepli Oepy »OHE OJlapibl | TeXHOJOTHsIIap
BU3yallM3allMslay — Kypanmapbl, ajblHFaH aKHapaTThl TYCIHAIPYIiH
KyaTThl aHAaJMTHKAIBIK Kypalgapbl JkoHE Oacka Ja KeNTereH
KOMIIOHCHTTEP Kipei.
— | becnpoBoiHBIE TEXHOIOI U OO6yuaronyecs U3y4yaroT 3aJauyd HalpaBlIeHbl Ha MOJy4deHHe HaBbIKOB | OcHOBHI [P- HckyccTBeHHbIE OMEKTPOHHKH 1
& | ams neTEpHETA Beeil pa3paboTKi MHOTOYPOBHEBBIX CHCTEM MPOMBIIUICHHOTO WHTepHETa- | TenedoHHU U HEMPOHHBIE CETH poGoToTeXHHKH
; Bemeﬁ, BKJIFOHAIOIIHMX B CC6H JaTUYUKU U KOHTPOJUICPHI, YCTAHOBJICHHBIC CTPUMHHI'OBBIC
) Ha y3/1aXx M arperarax IPOMBIIIIEHHOI0 OOBEKTa, CpPelCcTBa Nepenadd | TeXHOJIOTHH
| o CO6I/IpaeMI:-IX JaHHBIX MW HUX BU3YyaJIU3allUW, MOIIHBIC AHAJIUTUYCCKUEC
@ MHCTPYMEHThl WHTEPHpPETAlUH IOJy4aeMoi WHpOpMalud M MHOTHE
JpYrue KOMIOHEHTHI.
Wireless technology for the Students study tasks aimed at gaining skills in developing multi-level | Fundamentals of Artificial neural Electronics and
internet of things systems of the industrial Internet of things, including sensors and | IP-telephony and network Rohotics
controllers installed on the nodes and units of an industrial facility, | streaming
means for transmitting collected data and visualizing them, powerful | technologies
analytical tools for interpreting the received information, and many other
components.
ChIMCBI3 Xeiaepai Kypy XKeprimikri kemizepai Kypy Heriznepi. [P mekemkaiinapel. XKikrey. | MynpTumenua Hefiporasik OnekTpoHnKa
Konmany epexmenikrepi. Jlepekrep makerrepin 6areirray. CHIMIBI )KOHE | TEXHOIOTHAIAPHI KeETLIEp JKOHE
CBIMCBI3  KYPBUIFBUIApABI KYNTAacThIpy. CBIMCBI3 KEIepai  Kypy poGoroTexsia
npuHnunrepi. KaObuinay sxoHe Oepy »KaOIbIFbIHBIH KaXXeTTI KyaTblH
ecentey. ChIMCBI3 apHamapAbpl Tapartyabl Tangay. CbIMIBI IKENiiep
- apachIHIA CBIMCBI3 KOMipJep OPHATHIHBI3.
S | Hoctpoenne GecnpoBOIHBIX OCHOBBI TTOCTpOCHHS JOKaNbHBIX cereil. IP-ampeca. Kiaccmduxanms. | Mynstumenuitaeie | HeliponHsle cetn OMeKTPOHHKH 1
8 cetei OCOBEHHOCTH  HMCTIONB30BaHMsA. MapuipyTusanusi IaKeTOB JAHHBIX. | TEXHOJOTHU poGoToTexHHIH
m ComnpsbkeHHE IPOBOAHBIX M OECIPOBOAHBIX YCTPOWCTB. I[IpHHIUIIEI
o MOCTPOEHHsI OecIpOBOAHBIX ceTed. Pacyer HEoOXOAMMOW MOIIHOCTH
npueMo-Tiepearoniei annapaTypsl. Ananms pacmpeeneHus
GecnipoBoHBIX KaHaioB. [locTpoeHne OecrpOBOJHBIX MOCTOB MEXKIY
MIPOBOJIHBIMH CETSIMH.
The construction of wireless Bases of creation of local networks. IP addresses. Classification. | Multimedia Neural network Electronics and
networks Features of use. Routing of packages of data. Interface of wire and | technology Robotics




wireless devices. Principles of creation of wireless networks. Calculation
of necessary power of the transmit equipment. Analysis of distribution of
wireless channels. Creation of wireless bridges between wire networks.
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Jucounianna no Beidopy 2
(Bb10paTh 1 u3 2)

(hyHKIIMM MOJETUpPOBaHUs, Tiepeadn, HyJeBas KapTa MOJI0COB, aHAIIN3
CTaOMIILHOCTH, JIOKOMOTHBBI KOPHEH, OTJIOKECHHs, KOMIIEHCATOPHI,
koHTpoJuiep PID u 3HaKOMCTBO € KOCMHUYECKON TEXHHUKOIA.

Kyttenepni 6ackapyabIH biniMm amymbutap  aBromarThl  Gackapy  Kyieci  MomenbieyiHiy | Maremaruka 2 Kacanmst OnekTpoHnKa
MaTeMaTHKaJIBIK Heri3aepi YCTaHBIMZAPHl  JKOHE  OMNICTEPiH; JKYHMEHIH  CTATHKANBIK  JKOHE HHTEIIEKT Oﬁo;i:)eT}e{iHHKa
JMHAMMKAJbBIK CUIATTapbIH TaJJAyAbl; THITIK OYBIHAAPIBIH YaKbITTHIK azicTepi MeH P
JKOHE JKMUIIKTIK CHUIATTaMajapblH;, ajllak >kKoHe TYWBIK XKyilerepiHiH Kyienepi
Oepiyic cumaTTamMayapblH; Y3IIKCi3 JKoHe LHMQPIBIK Kyieraepliy
anreOpanblk  JKOHE KMUTIKTIK  TYpakTbUIBIK — OenriciH;  OepiireH
KOPCETKIMITEP IIH PETTEY Calachl XKYHEJICPiHiH CHHTE31H 3ePTTCH/II.
MaremaTuyeckre OCHOBBI 06yqa}0mnecsl M3y4aroT METO/Ibl M IMPHUHIMIILI MOJACIUPOBAHUS CUCTEM Maremarnka 2 MeTtoap! u DNeKTPOHHKH U
S | ynpasnenus cucrem ABTOMATMYECKOTO  yIPABJICHHS,  BPEMEHHBIE M YACTOTHBIE CHCTEMBI poGoToTeXHHKH
9 XapaKTepPUCTHKH  THUIOBBIX  3BEHBEB;  IEpEJaTOYHbIC  (PYHKIHUH HCKYCCTBEHHOTO
2] Pa3OMKHYTBIX M 3aMKHYTBIX CHCTEM; aireOpandeckue M YacTOTHBIC HHTENJIEKTa
8 KPUTEPHH YCTOWYMBOCTH HEIPEPBIBHBIX M IH(POBBIX CHCTEM; CHHTE3
= CHCTEM I10 3aJIlaHHBIM IOKa3aTesIM KayecTBa PETYJIMPOBAHMS, a TAKXKe
NPOBOAAT  aHANIM3 CTaTHYECKMX M JWHAMHYCCKHX XapaKTEPHCTHK
CHCTEM;.
Mathematical foundations of The students study the methods and principles of modeling automatic | Math 2 Methods and Electronics and
systems management control systems; time and frequency characteristics of typical links; systems of Robotics
transfer functions of open and closed systems; algebraic and frequency artificial
stability criteria for continuous and digital systems; system synthesis intelligence
according to specified indicators of the quality of regulation, as well as
analyzing the static and dynamic characteristics of the systems;
Kepi GaitnaHsIc jxoHE Byn Kypc yakpITTBI JKoHe Kepi OaiimaHbIcThl Oackapy sKyienepiniy | Maremaruka 2 Kacangs OnekTponnKa
Oackapy xyienepi JKULTIKTepiHe skayan Oepemi. KapacTeIpbuiaThIH TaKbIpBIITap: OipiHIIi WHTEIUICKT pOGOf:)i‘;iH"Ka
peTTi JKoHe eKIiHIN peTTi JKYHenepaiH YaKbITTBIK >KayalTbUIBIFHI, TEOPHUSCHI
MoJenbaey, Oepy (QyHKuMsulapel, MONIOCTEPIiH HOJAIK KapTachl,
g TYPaKTBUIBIKTBI Taijay, TyOipiepaiH JIOKOMOTHUBTEpi, MIeriHiiep,
83 komrieHcatopinap, PID koHTposulepi »oHE FapbBIUTHIK TEXHHUKAMEH
2 TaHBICY.
D | CucreMsl 0GPaTHOM CBS3M 1 DTOT Kypc OTBeyaeT Ha 4YacTOTBl CHCTEM YIpaBieHHs BpemeHeM u | Matemaruka 2 Teopust OJEKTPOHUKH U
8 yIpaBJIeHUs] o0paTHo CBSI3BIO. PaccMarpuBaeMble  TEMBI: BpEMEHHAs HCKYCCTBEHHOTO poGoToTexHHKH
OTBETCTBEHHOCTh CHCTEM IHIEPBOrO TOpsAKA M BTOPOTO MOPSJIKa, UHTEJUIEKTa




Feedback and management This course deals with time and frequency response of feedback control | Math 2 The theory of Electronics and

systems systems. The topics covered include, time response of first order and artificial Robotics
second order systems, modeling, transfer functions, pole-zero map, intelligence
stability analysis, root locus, bode plots, compensators, PID controllers,
and introduction to state space techniques.

29 Jucuuniauna no BeIoopy 3
(BoIOpaTH 1 U3 2)

AHaJNOTTHl HHTETPAJIIbI KypctbiH ~ MiHmETI-opTypai  Kipic  ocepiepi Ke3iHae AHAJOITHI | DIeKTpOHHKA 2: DnexTp OnexTpoHHKa

cxemanap UHTErpaasl cynbanapasl Tajgay >KOHE €cenTey omicTepi; OenceHai | DIeKTPOHIBIK KypaJaapbiH 5 JKOHE
AcnanTapIplH Heri3ri THNTEpiH 3JIEKTPOHIBIK Ti30eKTepAe KOJAaHy | cxeMayapibl KYpacTeIpy PoRoToTextI
epeKIIeNiKTepi ~ MEH  MOJENBJEpiH, OpeKeT eTy  (H3MKaIBIK | Tajujaay )KoHe
MPUHIUITEPiH; 3JCKTp Ti30eKTepiHACTI OTIeNl MpPOIeCTepi ecemrey | xkobamay
o/icTepiH; AHAJIOITHI AIEKTPOH/IBIK CYJI0ANAp/bl )KOHE almapaTypaHbiy
(YHKIHOHATIBl  TOpANTApPbIH  Talumay  HETI3JAepiH  JKOHE  KYpy
MPUHIUNTEPiH, COHBIMEH KaTap Kejeci KociOn KbI3MEeT YIIiH

AHAJIOroBbIC HHTETPATIbHBIC 3ajayaMu Kypca SBISETCS HM3YyYEHHE METONOB aHalu3a M pacyera | DISKTPOHHKA 2: [IpoekTupoBaHue OMEKTPOHHKH U

AIS 3303

CXCMBI

AQHAJOTOBBIX  MHTETPAJBbHBIX CXEM TP  Pa3IMYHBIX  BXOZHBIX
BO3JICHCTBUAX; (U3MUECKUX NPHUHIUIOB JCHCTBHA, XapaKTCPHUCTHK,
Mojzenell M OCOOCHHOCTEH WCHOJIB30BAHUS B JJIEKTPOHHBIX IEMAX
OCHOBHBIX THIIOB aKTHBHBIX HpI/I60pOB; METOAOB pacyeTa MEePEXOJTHBIX
IMPOUECCOB B DJICKTPHUUCCKUX LECTIAX; NPUHIUIIOB MOCTPOCHUA U OCHOB
aHaJM3a aHAJOTOBBIX 3JIEKTPOHHBIX CXeM M (DYHKUHOHAJbHBIX Y3JI0B
ammapatypbl, a TakXke IIOoJlydeHHe Oa30BBIX 3HaHHUI, KOTOpHIE
HEO0OXOAMMBI JUIsl TTOCIIeyIoMIeH MpoQecCHOHATbHON IESITEIbHOCTH.

AHamms u
MIPOEKTHPOBAHNE
3JIEKTPOHHBIX CXEM

IICYaTHBIX IJIaT

PpOOOTOTEXHUKU

Analog integrated circuits

The objectives of the course are to study methods of analysis and
calculation of analog integrated circuits under various input influences;
physical principles of operation, characteristics, models and features of
use in electronic circuits of the main types of active devices; methods for
calculating transients in electrical circuits; principles of construction and
analysis of analog electronic circuits and functional units of equipment,
as well as obtaining basic knowledge that is necessary for subsequent
professional activities.

Electronics 2:
Analysis and design
of electronic
circuits

Design of
electronic devices

Electronics and
Robotics




CaHJpIK MHTETPaJIIbI [ToHIi MeHrepy MakcaThl CTYAEHTTEP/iH akmapaTThik KoMmmyHukanus | LabVIEW-ne Bacna OnekTpoHuKa
cxeManap CaJIaCBIHAAFBl MOOWIB/AI OaiJIAHBICTBIH WHTETPAJIBIK CYJIOANApBIHBIH | 3JICKTPOHIBIK TUIaTaJIAPbIH . JKOHE
HETI3T1 KOHIICTIUUIAPEIH MCHIEPY OOJIBIN TaObUTA b, TOH UHTETPAIIBIK | CYII0amapabl Kobanay PODOTOTEXTHIA
cymbanapabl KYpyAbIH HETi3r MPUHIUNITEPiH, OaliaHbIC XYHelepiHaeri | MoAebaey
JKoHEe WH(POKOMMYHHUKAIMSUIBIK TEXHUKAZAFBl OCBIHOAW cynmdanmapAblH | Herizaepi
peini MEeH OpHBIH, HH(POKOMMYHUKAIMIIBIK TEXHUKAHBIH WHTETPAIIBIK
cymbanapsiH KYpy JKOHE KIKTEY MIPUHITUIITEPIH,
MHPOKOMMYHHUKAIMSIBIK, TEXHUKAHBIH WHTETPAIABIK CYJIOaTapbIHBIH
CHITaTTaMaJIapbl MEH KYMBIC epeKIIeIiKTepiH OUTy i KaJBINTacThIPaIbI.
Hudpossie HHTETpaTHHBIE HemssMu OCBOSHHSI AMCHUIUTAHBI SBISIOTCS OBNAJeHUE CTyAeHTamMHu | OCHOBEI KoHcTpyupoBanue | O7TCKTpOHUKH u
o | CXEMBI OCHOBHBIMM KOHIIEMIUAMU HMHTETPAIBHBIX CXEM MOOMJILHOM CBS3M B | MOJEIMPOBAHHS JNIEKTPOHHBIX POGOTOTCXHHKH
K obnactu wuHbOKOMMYyHHUKaiui, Jucruminaa GOpMHUPYET 3HAHHS | JICKTPOHHBIX CXEM | CPEeICTB
™ OCHOBHBIX MPUHIMIOB Pa3paOOTKH MHTErPaIbHBIX CXeM, posib 1 MecTo | B LabVIEW
g TaKAX CXEM B CHCTEMax CBS3M U HHPOKOMMYHUKAIIHOHHON TEXHHKE,
MPUHIUIIOB IOCTPOCHHUS ¥ KIACCH(PHUKAIMKA HMHTCTPATbHBIX CXEM
WHPOKOMMYHHUKAIIMOHHON TEXHUKH, XapaKTCPUCTUKA H OCOOCHHOCTH
pabOTHI HHTETPATBHBIX CXeM HH()OKOMMYHHUKAITMOHHON TEXHUKH.
Digital integrated circuits The development of the discipline is mastering by the students basic | Basics of modeling | Printed boards Electronics and
concepts of integrated circuits for mobile communications in the field of | electronic circuits design Rohotics
Infocommunications, the Discipline generates knowledge of basic | in LabVIEW
principles of design of integrated circuits, the role and place of such
schemes in communication systems and information communication
technology, construction principles and classification of integrated
circuits infocommunication technology, characteristics and operation of
integrated circuits infocommunication technology.
30 Jucuuniauna no Buioopy 4
(Bb10paTh 1 U3 2)
DNEeKTp KypaigapbiH IMonme o3ipyeymiy rpadUKaIbIK OPTACHl HETI3IHAE SJCKTPOHIBIK | DICKTPOHIIBIK DNEKTPOH/IBIK, OnekTpoHuKa
KYpacTbIpy Kypajinapasl KypacTeIPYABIH HETI3Ti Tocinaepi KapacTelpeiiansl. [IoHHIH | TeXHUKa KyHenepIin 5 one
HETi3ri OaFbITBl YKcac-IU(PIBIK JKaOIpIKTapa TalbIHAATYBl JKOHE | MaTepHalIaphl CEHIMIIIIIT1 PODOTOTEXTHIA
< KOJIJAHBLUTYBI MYMKIH DJICKTPOHBI KYPAIIAPAbIH HAKTHI KOMITBIOTEPIIIK
S MOJICNIBJICPIH JKacay.
2 [IpoekTHpoBaHUE MMEYATHBIX B JUCIATUTHHE paccMaTpUBarOTCs OCHOBHBIC criocoOsl | Marepuaibl HapgexHocTh OJEKTPOHHKH 1
Q| mar KOHCTPYHPOBAHHUsI DJIEKTPOHHBIX CPEACTB HA OCHOBE IpadMuecKoll | 3IEKTPOHHOM SIIEKTPOHHBIX poGoToTeXHHIH
cpensl  paspaboTku. OCHOBHOE HampaBlICHHE IIPEeaMeTa CO3JaHHe | TeXHUKH CUCTEM

PCaAIbHBIX KOMIIBIOTECPHBIX MO)IeJ'Ieﬁ OJICKTPOHHBIX CPEACTB, KOTOPBLIC
MOTYT OBITh M3TOTOBJICHBHI M TPUMEHEHHl B AaHAJOrO-IH(POBOM
000pyIOBaHUY.




Design of electronic devices The discipline considers the main methods of constructing electronic | Materials of Reliability of Electronics and
tools based on a graphical development environment. The main direction | electronic electronic systems Robotics
of the subject is the creation of real computer models of electronic tools | equipment
that can be manufactured and applied in analog-digital equipment.

bacma mnaranapsis jxobanay [Monme o3ipreyniy rpaduKaNbIK OpTachl HETi3iHAE IeKTPOHABIK Oacna | Hanoanektponmka | Bakemiay-emmiey OnekTpoHnKa

IUIaTalapblH  JKoOanayJplH  HETri3ri  Tocijauepi  KapacThIpbUIaJbl. | MaTepHaIIaphl acrnanTapbIHbIH JKOHE
I'padukansik >xobanaymslH TOPT HETI3Ti KE3C€HI KapacThIPbLIAJIbI: CEHIMIIIIIrI podoToTexHiica
AIIEKTPOH/IbI KOMIIOHEHTTEepAl Kypy, [IpuHIMNTI 35IeKTp cysi0ackiH Kypy,
OepinreH nmapamerpiiepMeH 0Oacra ruaTachlH Kypy, apaMmeTpiiepl jKoHe
Oakputay  KaTenepiH Tekcepy. Kazipri ©Oacma  muiaTamapsiHia
KOJIJaHBUIATBIH Heri3ri NIEMEHTTEP MeH MHKpOCXeMaJap
KapacTbhIpbLIAbI.

Konctpynposanue B aucrmmiae paccMaTpUBAIOTCS OCHOBHEIC CIIOCOOBI MPOSKTHPOBAaHUSA | MaTtepraisl Hanexnocts OMEKTPOHHKH U
<t | DIIEKTPOHHBIX CPEICTB SJEKTPOHHBIX IEYAaTHBIX IDIAT HAa OCHOBE Tpaduyeckod cpeapl | HAHODJICKTPOHUKU KOHTPOJIBHO- poGoroTexnukn
ccv)) pa3pa60TKI/1. PaCCManI/IBa}OTCﬂ YCThIPC OCHOBHBLIX 3Talla rpa(bnqecxoro HU3MCPUTCIIbHBIX
S?) MNPOCKTUPOBAHUA: CO3AaHUC JSJICKTPOHHBIX KOMIIOHCHTOB, CO3JaHUC l'IpI/I60p0B
L HpHHHHHHaHBHOﬁ 3J'I€I(TpPI‘IeCKOI>i CXEMBI, CO3JaHUC MeYaTHOH IIaThl C
X 3alaHHBIMHM  [TapaMeTpamMy, BepH(HKalusd TIapamMeTpoB U  OMIMOOK

TpaccupoBKH. PaccmaTpuBaroTCsl OCHOBHBIE 3JIEMEHTBI U MUKPOCXEMBI,
MPUMEHACMBIC B COBPEMCHHBIX NNEYATHBIX IIJIAT.

Printed boards design The discipline considers the main methods of designing electronic | Nanoelectronics Reliability of Electronics and
printed circuit boards based on a graphical development environment. | materials control and Robotics
Four main stages of graphic design are considered: creation of electronic measuring devices
components, creation of a basic electrical circuit, creation of a printed
circuit Board with specified parameters, verification of parameters and
trace errors. The main elements and chips used in modern printed circuit
boards are considered.

31 JucuuniauHa no BeIdopy 5
(Bb1OpaTh 1 M3 2)

AJNJIBIHFBI KaTapJibl Siemens KOMITAaHUSICBIHBIH ©OHEPKOCINTIK OarmapmamananateH | [oT TeXHOMOTHACH Jlumiom  anijibIHIaFbI OnexrponnKa
S | GaxpuIay-eJIIIey acmanTaphl KOHTPOJUIEPJIEPIHIH coyieri, TEXHUKAJIBIK cuIarTamanapebl, TpakTHKa. JiniomeIi JKOHE
o g . . . . JKYMBICTBIH JKa3y pobOTOTEXHHUKA
a’ o *oHe Oackapy Kyienepi (hyHKIIMOHAJIIBIFBI KOHE )KYMBIC PEXKUMAEP1 3epTTee .
< ¥ STL, LAD, FBD nporpammanay tinnepimen TIA Portal 6arnapiamaisix
o

JKacaKTaMachl TOJIBIFBIPAK KapacTBHIPBUIAABI. 3epTXaHaJbIK JKYMBIC S7-
300 xonTposepiniy Herizinae KTP600 crenminae xy3ere acsIpbuIajpl.




IlepenoBbie KOHTPOIBHO-
H3MepHUTENbHBIE IPUOOPHI U
CUCTEMBI yNIPaBICHUS

W3yyqatorcs apXHUTEKTYpa, TEXHUYECKHE XapaKTEePUCTHKH,
(hyHKIIMOHAJIbHBIE BO3MOXKHOCTH M PEXHUMBI PaOOTHI MPOMBIIUICHHBIX
MPOrpaMMHUPYEMBIX KOHTPOJUIEpOB GupMbl Siemens.

Ionmpobro paccmorpeno mporpammHoe obecreuenne TIA Portal c
si3pikamu iporpammupoBanns STL, LAD, FBD. JlaboparopHsie paboTHI
npoBosaTcsa Ha creHne KTP600 na 6a3e konrposuiepa S7-300.

Texnonorus loT

IIpenauninomuas
npaktuka. Hanmcanue
JTUIIIOMHOM paboThI

DJIEKTPOHUKH U
POOOTOTEXHUKU

Advanced instrumentation
and control systems

The architecture, technical characteristics, functionality and operating
modes of industrial programmable controllers from Siemens are studied.
TIA Portal software with programming languages STL, LAD, FBD is
considered in detail. Laboratory work is carried out at the stand of
KTP600 based on the S7-300 controller.

10T Technology

Externship. Writing the
of the thesis

Electronics and
Robotics

TR 3305

PobGoTrorexHunka
TCXHOJIOTUSACHI

[ToHHiH cumaTTamMackl - pPOOOTOTEXHUKAIBIK JKYHENepal JaMbiTy,
3epTTCY JKOHE MaiifiamaHy mpoOiIeManapblH OWAaFbIAall MICHTy YIIiH
KOKETTI (U3UKAJIBIK OpPTYPJl MOJIENbAey IKyHeJepiHiH 3amaHayH
oficTepi MEH Kypaljapbl cajlachlHAarbl OiTiM MEH JaFabLIapablH
JKUBIHTBIFBIH 3epTTey. PoOoToTexHUKanmblK Jkyienepai 3D mimiminne
MOJICTIBJICY Ci3re JpTYpJi HHIYCTPHAJIbl JKOHE Oacka cananapaarsl
KYPBUIBICTBIH JKeKe OOINKTepiH e, TOJBIK XHHAKTAPBIH [a jKacayra
MyMKiHIOiK Oepemi. SolidWorks engipicte Tamam eTineTiH Keke
HBICAHAP/IBIH JKOHE JKOFAphl Camalibl )KUHAKTapAslH 3D Mojenbaepid
JKacamabl.

loT-6ackapy
Kyhenepinaeri
TEXHOJIOTHUsIap

JlurmioM  ayibIHIAFbI
MpaKTUKA. JIUIIOMIBIK
JKYMBICTBIH a3y

DJIeKTPOHUKA
JKOHE
poOoTOTEXHHUKA

TexHonoruu
pOOOTOTEXHUKA

XapakTepuCTUKON MUCHUILIMHB SIBIAETCS W3YyYEHHE COBOKYITHOCTH
3HAaHWH W yMEHHH B 0OJACTH COBPEMEHHBIX METONOB U CpEJICTB
MOJICJIMPOBAHUSI CHCTEM DPAa3JIMYHON (HU3MYECKOW NPUPOJBI, KOTOPbIE
HEOOXOAMMBI  JUIi  YCHENIHOTO  pelleHus  3ajad  pa3paboTkuy,
UCCIIEIOBAaHUA M OKCIUTyaTallid  POOOTOTEXHHMYECKUX  CHCTEM.
MopenupoBanue poOOTOTEXHUYECKUX crcTeM B popmare 3D mo3BosnsieT
CO3/1aBaTh KaK OTAEJbHBIC JETali KOHCTPYKIMH, TaK M IOJHOICHHBIC
cOOPKH B pa3IMYIHBIX MPOMBIIUIEHHBIX U Ipyrux orpacisax. SolidWorks
topmupyer 3D-Monenu OTAEIBHBIX 00BEKTOB M MOJHOLEHHBIX COOPOK,
BOCTpeOOBAaHHBIX HAa IIPON3BOJICTBE.

loT-TexHon0orNy B
crucTeMax
yIpaBJICHUS

Ipenmunnomuas
npakTrka. Hammcanne
JTUIIIIOMHOM paboThI

ONEeKTPOHUKH U
POOOTOTEXHUKH

Robotics Technology

Characteristics of the discipline is the study of the totality of knowledge
and skills in the field of modern methods and means of modeling
systems of different physical nature, which are necessary for successfully
solving the problems of development, research and operation of robotic
systems. Simulation of robotic systems in 3D format allows you to create
both individual parts of the structure and complete assemblies in various
industrial and other industries. SolidWorks generates 3D-models of
individual objects and high-grade assemblies that are in demand in
production.

10T technologies in
management
systems

Externship. Writing the
of the thesis

Electronics and
Robotics
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NES 4306

DICKTPOHIBIK KYHEIepIiH
CEHIMILIIr

[ToH cTymeHTTEpAIH ICTEH IIBIFY Typaibl CTaTUCTHUKANBIK MAJTIMETTEpAl
JKMHAY, CaKTay jKOHE OHAEYJIH HETi3ri Tacuiaepi Typaibl TYCIHIKTEpiH
KaJBINTaCThIpyFa OaFbITTalFaH; COHBIMEH Karap OpTYpil acep eTy
Ke3iHae o0bekTine OonaThlH (PU3MKA-XUMUSUIBIK —TpoLEecTep MeH
CEHIMAIMIKTIH  (U3UKAIBIK  TEOPMACHl  Typajibl;  CEHIMIUIIKTIH
MaTeMaTUKaJIbIK TEOPHSCHIH Olly; JXOFapbl TEXHOJIOTHSJIBIK OHJIpIC
mponecTepin  0akpulay — JKOHE — JAMAarHOCTHKAnay — Ke3iHme — cama
MEHEIDKMEHTIHAC KOJIAHBUIATHIH 3aMaHayd oIiCTep MeEH Kypaiaap
CaJIaCHIHIAFbI KY3bIPETTUTIKTED.

OnexTp
KYpaJIaapbIH
KYpacThIpy

JlurioM  ayibIHIAFbI
MpakTUKa. JIUmIoMapIK
JKYMBICTBIH a3y

DJIeKTPOHUKA
JKOHE
poGoTOTEXHUKA

Ha,I[e)KHOCTL SJICKTPOHHBIX
CHCTEM

JucnuiuimHa ~— HampaBieHa  Ha  (OPMHpPOBaHME Yy  CTYACHTOB
TpeCcTaBICHNs 00 OCHOBHBEIX crioco0ax cOopa, XpaHeHHUs B 00paboTKu
CTaTHCTHYECKUX TaHHBIX 00 OTKa3ax; a Takke O (M3MUECKOH TCOpUH
HaI&KHOCTH U (U3MKO-XUMHUYECKUX MPOLIECCOB, MPOUCXOASIINX B
00beKTe MpH pa3IUYHBIX BO3JCHUCTBUAX; 3HAHUN MaTeMaTUYECKOi
TEOPUHU HAAEKHOCTH; KOMIIETEHIMH B 00JIACTH COBPEMEHHBIX METOJIOB U
CPE/CTB, UCIOJb3YyEeMbIX B MEHE)KMEHTE KauecTBa IPH KOHTPOJIE U
JIMarHOCTHKE IPOIIECCOB BBICOKOTEXHOJOIMYHOIO MPOU3BOJCTBA, B
YAaCTHOCTH IIPU KOHCTPYHPOBAHHUHU M TEXHOJIOTHH 3JICKTPOHHBIX CPEJICTB.

[IpoextupoBanue
MICYaTHBIX TUIAT

IIpenauniaomuast
npaktuka. Hanmucanue
JTUIIIOMHOM paboThI

DNeKTPOHHUKH U
pOOOTOTEXHUKU

Reliability of electronic
systems

The discipline is aimed at forming students " ideas about the main
methods of collecting, storing and processing statistical data on failures,
as well as the physical theory of reliability and physical and chemical
processes that occur in electronic devices under various influences.

Design of electronic
devices

Externship. Writing the
of the thesis

Electronics and
Robotics

NKIP 4306

bakpuiay-eniey
aCTanTapbIHbIH CCHIMILTIT

biniM anynisuiappl JKyHeNlep/iH CeHIMAUIIK KOPCETKIITEepiH ecentey
o/licTepiMEH, CEHIMIUIIK TEOPHWSICHIHBIH JKallbl  KaruaajlapbIMeH
TaHblcThIpy. CeHIMIUTIK Teopuschl-00beKTiIepAiH  (OyHbIMIapabIH,
KYHETepIiH) KYMBIC THIMIUTITIH KAMTaMachl3 €Ty MIICTEPi 93ipIeHETiH
’KOHE OKBITBUIATBHIH FHIJIBIMU TT9H.

bimiMm  anymsutapasl - Oakpulay-esiiey — acHanTapblHBIH — IaiianaHy
CEHIMAIITIHIH >KaJIITBl 3aHIbUIBIKTAPbIMEH TAHBICTBIPY

bacna niaranapein
skobanay

JluniaoM  anabIHAAFb
MpaKTUKA. JIUIMIOMIBIK
JKYMBICTBIH Ka3y

DJeKTpOHUKA
JKOHE
poOOTOTEXHHUKA

Ha[le)KHOCTI) KOHTPOJIbHO-
HU3MEPUTCIIbHBIX l'[pI/I60pOB

3HaKOMCTBO OOydYalomMXcsi € METOJaMH pacyeTa IoKa3areiei
HaJIe)KHOCTH CHUCTEM, OOIIMMM TPHHIMIAMH TEOPHUH HaJeKHOCTH.
Teopust HajgeXKHOCTM —  Hay4yHas JICHUIDIMHA, B  KOTOPOH
pa3pabaThIBalOTCS M M3ydaroTcsi METOIbl o0ecrieueHns: 3 PEeKTUBHOCTH
paboTBI OOBEKTOB (M3ICIUMN, CUCTEM).
OzHakoMuTh  oOywaromuxcs ¢
9KCIUTyaTallMOHHOMN HAaJIeKHOCTH
prOOpoOB

Oo0mUMH  3aKOHOMEPHOCTSIMH
KOHTPOJIbHO-MU3MEPUTEIbHBIX

Koncrpynposanue
JJIEKTPOHHBIX
CpENCTB

TIpenauniomuas
npakTthka. Hanucanue
JIUIUIOMHOM paboTBhI

DJNEeKTPOHUKH U
POOOTOTEXHUKU




Reliability of control and

Familiarity of students with methods for calculating system reliability

Printed boards

Externship. Writing the

Electronics and

measuring devices indicators, General principles of reliability theory. Reliability theory is a | design of the thesis Robotics
scientific discipline that develops and studies methods for ensuring the
efficiency of objects (products, systems).
Familiarize students with the General laws of operational reliability of
control and measuring devices
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Kacanns! HEHPOHABIK [Ton oOubIcTarbl OUTIM anmymibUIapAa KociOM KbeI3MET OOBEKTiNepiH | MHTemeKTyan bl Janom  anfbIHIaFb! OneKTpoHnKa
JKeTTitep XiKTEy, OOIDKay *oHEe 0acKapy MiHAETTEpiH HIENIy YINiH HEHPOHIBIK | aKMapaTTHIK TIPAKTHKa. JIAIIOMALIK FKOHE
. .. M .. . . JKYMBICTBIH a3y poGOTOTEXHHUKA
KeNiIep i naianany OOMbIHIIA TEOPHSIIBIK OLTiMIep MEH IPAaKTHKANBIK, | JKyHenepai Kypy
JNaFapuIapAbl KyHeni Tanngay okoHe Oackapy. BAK-TBIH KOFamIpIK | Herizaepi
apXUTEKTypara JKOHE KacaHAbl HEHPOHIBIK JKeliyiepAi (MHXK) OKBITY
ANTOPUTMICPiHE ocep eTYiHIH Heri3ri Kypaimapbl KapacTHIPBUIABL,
KOCINTIK  KBI3BMETTe  KONJaHOANbl  MIHAETTepAi  MICITyae  HHXK
APXUTEKTypachl MEH OKBITY QJITOPUTMI
HckyccTBEeHHBIE HEHPOHHBIE JucnuruinHa HampaBieHa Ha ¢opMmupoBanue y oOydwarommxcs B | OCHOBBI pemumomuas OMEKTPOHHKH 1
ceru 00JIaCTH CHCTEMHOTO aHaIKM3a M YIPABJICHUS TEOPETUYECKUX 3HAHWMU U | NOCTPOEHHS Eﬁi‘;:)‘ﬁc:(;;;:gsg"e poGoToTexHHIH
MPAaKTHYECKUX HABBIKOB I10 HCIOJIb30BAHUIO HEHPOHHBIX CETeH /sl | MHTEIJIEKTyalbHBIX
peuieHust 3anad  Kiaccu(UKaAlMK, TNPOTHO3MPOBAHUS M YIPaBIEHUS | MHPOPMAIMOHHBIX
o0bekTaMH  NPOQECCHOHANBLHON  JAesATeIbHOCTH. PaccMmartpuBaroTcsi | cuctem

INS 4307

ocHOBHbIe cpezcTBa BiusHUST CMU Ha 0OlIECTBEHHOE apXUTEKTYp H
aNropuTMOB O00ydYeHHsS WCKYCCTBEHHBIX HelpoHHbIX cereii (MHC);
apxuTekTypa u anroputMm obydenuss MHC npu pemieHuM npuKIagHbIX
3a1a4 B Ipo(heCCHOHATLHON AESTEIHHOCTH

Atrtificial neural network

The discipline is aimed at the formation of students in the field of
system analysis and management of theoretical knowledge and practical
skills in the use of neural networks to solve problems of classification,
forecasting and management of objects of professional activity. The
article considers the main means of media influence on the public
architecture and training algorithms of artificial neural networks (ins);
architecture and algorithm of ins training in solving applied problems in
professional activity

Fundamentals of
building intelligent
information systems

Externship. Writing the
of the thesis

Electronics and
Robotics




NS 4307

HeiipoHnsIk xeminep

bimiM anymbuiap HEHpPOHIBIK JKENIJIepAe HETI3ACITeH KOJIaHOabI
Oarnmapnamanblk  KypajinapAa MIHAETTEepH, YCBIHYIbI; HEHPOHIBIK
JKEJIIepAl OKBITY YHIH Kypainnslk BK Typambl TyciHikTepai sxoHe
oNapMeH SKCIePUMEHTTEepl 3epAemeiIi; FRIIBIMI-3epTTeY KBI3METIHIIEe

HEHPOKELTIK TEXHOJIOTHSIIAPIBI maiinanany el 3epAeTneHIi.
CrynmeHTTep HEHPOHIBIK IKENUICPIIH OpPTYPJIi MOIENBACPIH JKOHE
ONMApIBIH  CpeKIICNiKTepiH  3epTTeiAl, HEHpOHIOBIK  JKEIUIepIiH

KOMETIMEH ecenTepi IIemeni; HEeHpOHIBIK JKeNiIeplHi KoJmaHyFa
HETI3[IeNTeH KOJJaHOAIBI KYHeIep i 3epTTeHIi.

On-nan
TEXHOJIOTHLIIAp
Heri3nepi

JlurioM  ayibIHIAFbI
MpakTUKa. JIUmIoMapIK
JKYMBICTBIH Ka3y

DJIeKTPOHUKA
KOHE
poOoTOTEXHHKA

Heliponnsie cetn

OOyuaromecss H3y4YarOT 337add, IPEACTAaBICHHE B IPHKIATHBIX
IPOTPAaMMHBIX ~ CPEICTBAaX, OCHOBAaHHBIX Ha HEHPOHHBIX CETHX;
npencraBiaeHust 00 uHcTpyMmeHTtaidbHoM [1O s oOyueHuss HEMPOHHBIX
ceTel M DSKCIEPUMEHTOB C HHMM; H3y4eHME K  HCIIOJIb30BaHMIO
HEUPOCETEBBIX TEXHOJIOT Ui B Hay4HO-MCCIIEA0BATENbCKOM
nesTenbHOCTH. CTYICHTHI M3Y4aloT pa3Hble MOJIENH HEeHpPOHHBIX ceTeit
U UX OCOOEHHOCTSX, PEIIaloT 3aJadd C IMOMOINBI0 HEHPOHHBIX CETEH;
W3y4alOT TPUKJIAJHBIE CHCTEMbl OCHOBAaHHBIX Ha IPUMEHECHUH
HEHUPOHHBIX CETEN.

OcHossl On-line
TEXHOJIOTUH

IIpenauniaomuast
npaktuka. Hanmcanue
JTUIIIOMHOM paboThI

DNeKTPOHHUKH U
POOOTOTEXHUKH

Neural network

Students learn tasks, representation in application software based on
neural networks; ideas about the instrumental software for training
neural networks and experiments with them; study on the use of neural
network technologies in research activities. Students study different
models of neural networks and their features, solve problems using
neural networks; studying application systems based on the use of neural
networks.

Basics of On-line
technologies

Externship. Writing the
of the thesis

Electronics and
Robotics
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Xacanp! HHTEIIEKT
anicTepi MeH xyienepi

[onniH Heri3ri MiHAeTI OULTIM aNymIbBIFa JKacCaHIbl HHTEIUICKT
TEXHOJIOTHSUIAphl Typajbl 0a3aiblK OuTiM KeJeMiH Oepy, 3USATKEpIiK
ecenrrepai (GopMmanmgay omicTepiH YHpeTy, 3HATKEpIiK KyHenepnai
KypacTeIpyFra yipery Oomnbim TaObutafgel. [ToHHIH MakcaThl KacaHIbI
WHTEJUIEKTTIH HeTi3ri TocinaepimeH, JIicTepiMeH JKOHE
TEXHOJIOTHSUIAPBIMEH TaHBICY, OUTiMAI YCBIHY MOJIENBIEPiH, JTOTHKAIIBIK
KOPBITBIH/IBI CTpaTerusiChlH, Qi WH)XEHEPHUSACHIHBIH
TEXHOJIOTHSIIAPEIH, 3UATKEPIIK JKyHelnepai KYpPYABIH TEXHOJIOTHSIIAPEI
MEH aCHaNThIK KYPaIapbIH 3epTTey OOJBIN TaOBLIABL.

Kyitenepai
OackapyIbIH
MaTeMaTHKaJIbIK
Heri3epi

JluruioM  anJbIHIAFB!
MpaKTUKa. JIUIIoMasIK
JKYMBICTBIH a3y

OneKTpoHHKa
HKOHE
poboTOTEXHHUKA




MeTo bl U CUCTEMBI
HUCKYCCTBCHHOT'O
HUHTCIIIICKTA

OcHOBHOW 3ajaueil JUCHUIUIMHBI SBISETCS JAaTh oOydaromeMycs
0a30BbIil 00BEM 3HAHWU O TEXHOJIOTHSX MCKYCCTBEHHOTO WHTEIUICKTA,
00y4uTh MeToJaM (popMaiM3aluu WHTEIUICKTYalbHBIX 3ajad, HAYYUTh
KOHCTPYHPOBAHHUIO HHTEIUICKTYANbHBIX CHUCTEM. LIempio IHCIMIUTHHEL
SIBJIAETCS 3HAKOMCTBO C OCHOBHBIMM IIOOXOJaMM, METOJAaMH U
TEXHOJIOTHSIMH ~HCKYCCTBEHHOTO HHTEIUIEKTa, W3YYEHHE MoJeNnei
MIPEICTaBICHUS 3HAHUI, CTpaTEruil JOrMYECKOro BBIBOJA, TEXHOJOTHUI
WH)KEHepUH 3HAHWH, TEXHOJOTMH W WHCTPYMEHTAJbHBIX CpPEICTB
MOCTPOCHUS MHTEIUICKTYaIbHBIX CHCTEM.

Maremaruueckue
OCHOBBI
YIIPaBJIEHUS CUCTEM

IIpenauninomuas
npaktuka. Hanmcanue
JTUIIIOMHOM paboThI

DJIEKTPOHUKH U
POOOTOTEXHUKU

Methods and systems of

The main task of the discipline is to give the student a basic amount of

Mathematical

Externship. Writing the

Electronics and

TII 4308

artificial intelligence knowledge about artificial intelligence technologies, to teach methods of | foundations of of the thesis Robotics
formalization of intellectual tasks, to teach the design of intelligent | systems
systems. The purpose of the course is to familiarize with the main | management
approaches, methods and technologies of artificial intelligence, to study
knowledge representation models, logical inference strategies,
knowledge engineering technologies, technologies and tools for building
intelligent systems.
JKacauapl HHTEIIIEKT JKacaHmel WHTEIUIEKT TEOpHWACH-afaM TYCIHITiIH Tamanm eteTiH | Kepi GaiimaHsic Jumiom  alibHAAFsI DNeKTpOHHKa
TEOPHUSCHI MiHIETTEpAi IeNly omicTepiH 3epTreimi. backama alfTkaHma, IoHAI | sKoHe Gackapy TIpaKTHKa. JIMILIOMABIK KOHE
JKYMBICTBIH JKa3y p060T0Teme<a

OKBITYJIBIH MaKCaThI )KacaHAbl MHTEIUICKTIHI Tipi aJjaM peTiHIe oinayra
yipery, yKcac ecenTepii LICHly TICUIACpPiH JAMBITY, JEAYKIUS KIHE
WHAYKIUS ONICTepiH JXOHE J>KUHAKTAJIFaH 0a3alblK OuTiMOi KojmaHa
Oinyre yiipeTy 00JibIn TaObLIAIBIL.

Kyhenepi

Teopust UCKyCCTBEHHOIO
HHTEJIEKTa

Teopusi UCKYCCTBEHHOTO HHTEIUIEKTa - HM3y4aeT METOAbl PEIICHHS
3a1a4, TpeOyromuX 4YeI0BEYEeCKOTo MOHMMaHus. MHaue roBops, meib

CuctemMsl 06paTHOM
CBSI3U U

IIpenauniaomuas
npakTuka. Harmcanue
JTUIIIIOMHOM paboOThI

DIEeKTPOHUKH U
POOOTOTEXHUKH

N3Yy4YCHU TUCHUIUIMHBI COCTOUT B TOM, '-ITO6I)I Hay4UTb PICKyCCTBeHHI;IfI YIipaBJICHUA
HUHTCIIJIICKT MBICJINTh, KakK JKUBOM YCJIOBEK, PAa3BUTH CHOCO6I)I K
peUmICHUI0 3aJa4 10 aHaJoruv, HayduTb METOJaM MACAYKIUU U
WHAYKOWW, U YMCHHUIO UCITOJb30BATh HAKOIUICHHBIC 63.303516 3HAHUS.
The theory of artificial Artificial intelligence theory-studies methods for solving problems that | Feedback and Externship. Writing the |  Electronics and
intelligence require human understanding. In other words, the purpose of studying | management of the thesis Robotics
the discipline is to teach artificial intelligence to think like a living | systems

person, develop ways to solve problems by analogy, teach methods of
deduction and induction, and the ability to use the accumulated basic
knowledge.
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RISYaOAS 4309

AnmapatThiK KYpajaapsl
cumnarray TUIepiHae
HMHTETPANJIBI CXEMaIaPIbI
a3ipney

[Ton anmapatThIK-OarnapiaaMalblK SKyHenepaeri akmapaTThl eHICYAiH
napaJulelib/i CUIIAaThIH CUIATTay XoHE MOZEJbeYre MYMKIHAIK OepeTiH
apHaiibl TIIZEpAl KYpy JKOHE KOJIaHy CaslachlHOarbl MaHBI3/bI
YFBIMIAPIB], Kazipri yakKpITTa ammaparThIK-OaraapiiaMalblK Kyienepai
Kobamay Ke3iHAE oNeMOIK ToxipuOene KOJAAHBUIATHIH — apHAifbI
TUINEpOiH HEri3ri MYMKIHIIKTEpiH, apHaibl TUIAEri MiHe3-KYJIKBIH
CHUNATTay HETi3iHAe JIOTHKANBIK CXEMaHBl CHHTE3ACYAIH HETi3Ti
MYMKIHIIKTEpiH Urepyre OarbITTaIFaH.

OnexTpoHukKa 3:
DNEKTPOHIBIK,
Kynenep

JlurioM  ayibIHIAFbI
MpakTUKa. JIUmIoMapIK
JKYMBICTBIH Ka3y

DJIeKTPOHUKA
KOHE
poOoTOTEXHHKA

Pa3paboTka HHTETpaNbHBIX
CXE€M Ha fA3bIKaX OIHCAHUS
anmapaTHbIX CPEICTB

JucuunmirHa HampaBlieHa Ha OCBOCHHE BaKHEHIINX NOHATHH B 00IacTH
CO3MaHMs M  WCHOJIB30BAaHUS  CHELHANIU3MPOBAHHBIX  S3BIKOB,
MO3BOJISIIOIIMX ONUCATh M CMOJAEIUPOBATH NapauIeNIbHBIA XapakTep
o0paboTkn uHGOpPMANMKM B  alIapaTHO-NPOrPaMMHBIX — CHCTEMaXx,
OCHOBHBIX BO3MOXXHOCTEH CIICIHANBHBIX $I3bIKOB, HCIOJB3YEMBIX B
HacTosillee BpeMs B MHUPOBOM IpaKkTHKE TIPHU IMPOSKTHPOBAHUH
annapaTHO-MPOTPaMMHBIX CHCTEM, OCHOBHBIX BO3MOXKHOCTEH CHHTE3a
JIOTMYECKON CXEMbI Ha OCHOBE ONUCAHMS €€ MOBEACHUS Ha CIICHHAIbHOM
S3BIKE.

ONeKTpoHUKa 3:
ONEeKTPOHHBIE
CHCTEMBI

IIpenauniaomuast
npaktuka. Hanmcanue
JTUIIIOMHOM paboThI

DNeKTPOHHUKH U
POOOTOTEXHUKH

Development of integrated
circuits in hardware
description languages

The discipline is aimed at mastering the most important concepts in the
field of creating and using specialized languages that allow describing
and modeling the parallel nature of information processing in hardware
and software systems, the main features of special languages currently
used in world practice in the design of hardware and software systems,
the main features of synthesizing a logical scheme based on the
description of its behavior in a special language.

Electronics 3:
Electronic systems

Externship. Writing the
of the thesis

Electronics and
Robotics

RPEU 4309

DNEKTPOHBIK,
KYPBUIFBUTIAPIbIH,
napaMeTpIIepiH ecenrtey

ITon OiiM amyribUIapaa OCJIriIl mapaMeTpiiepi MeH culaTTaMaiapsl 0ap
QNIEKTPOH/BI  TEXHHMKA KYPBUIFBUIAPBIH, DJIEKTP aclanTapbl MeH
KaOJBIKTapbIH TaHJAy, OJEKTP KaOIBIKTapbl MEH TEXHOJOTHSLIBIK
MallMHalap MEH anmnaparTapiblH KO3FallbIChIH Oepy MeXaHH3MIepiH
IYpBIC TaijamaHy, 3JeKTp, MarHUT Ti30EKTepiHiH mapaMeTpiepiH
ecernTey, OJIEKTp CyJI0alNapblH J>KMHAY JKOHE Tajjay, NPHHIHITIK,
JNEKTPIIIK JKOHE MOHTAXK/BIK Cyi10anapasl oKy OitikTepi OolibiHIIA OimiM
MEH JaFbuIap/ibl KAJIBIITACTEIPYFa OarbITTaFaH.

Kyitenepnin
JIEKTPOH/IBIK
KYPBUIFbLUIAPEI

JluniaoM  anabIHAAFb
MpaKTUKA. JIUIIOMIBIK
JKYMBICTBIH Ka3y

DJeKTpOHUKA
JKOHE
poOoTOTEXHHUKA

Pacuer napamMeTpoB
QJICKTPOHHBIX YCTpOf/'ICTB

JucnuruimHa HanpasiieHa Ha GOpMHUPOBaHKE Y 00YYaAIOIIMXCS 3HAHUH 1
HaBBIKOB 10 YMEHMIO MOJ0Opa YCTPOWCTB 3JEKTPOHHOW TEXHHKH,
JNEKTPUYECKHX NpUOOPOB M OOOpPYNOBaHHS C  OIpPEAEICHHBIMU
mapamMeTpaMH W XapakTePUCTHKAaMH; TPABWIIBHOW AKCIUTyaTaI[lH
ANIEKTPOOOOPYZAOBAaHUS M MEXaHM3MOB  Mepefaddl  JBIDKCHHS
TEXHOJIOTHYECKMX MAIlMH ¥  allaparoB, pacyera IapaMeTpoB
ANIEKTPUYECKIX, MarHUTHBIX IIeNell, cOopa W aHammM3a 3JIEKTPUYECKUX
CX€M, YTCHHUS IPUHIMITHATBHBIX, JICKTPHIECKUX M MOHTAKHBIX CXEM

ONeKTPOHHbIE
YCTPOWCTBa CHCTEM

TIpeaauniaomuas
npakTthka. Hanucanue
TTUIIIOMHOM paboOThI

DJNEeKTPOHUKH U
POOOTOTEXHUKU




Calculation of parameters of
electronic devices

The discipline is aimed at forming students ' knowledge and skills on the
ability to select electronic devices, electrical devices and equipment with
certain parameters and characteristics; correct operation of electrical
equipment and mechanisms for transmitting the movement of
technological machines and devices, calculating the parameters of
electric and magnetic circuits, collecting and analyzing electrical circuits,
reading basic, electrical and wiring diagrams

Electronic devices
of systems

Externship. Writing the
of the thesis

Electronics and
Robotics
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PYTHON Tini

Byr mom Python OGarmapmamanaynslH OOBEKTLNI-OaFBITTANFaH TiliH,
CTaHAapTThl  Moaynbep  KiTalmxXaHAChlH  JKOHE  OaraapiaMalbik
JKydenepni jkacay NpPUHIMITEPIH OKBITYABI KO3Ieimi KoHe OuTiM
ANyIIBUIAPBIH KOCIOM KBI3MET TYPJICPIHE COMKeC KeNETiH JaFabLIapbiH
KaJIBINTACThIpyFa OaFbITTAIFaH: MaTeMaTHKaJbIK MOJCIbACPAl KYpY
JKOHE OJIap/bl aHAMTUKAIBIK SIICTEPMEH 3epTTey, 3aMaHayH >KOFaphbl
OHIM/II €CeNTey TeXHOJIOTUSIIAPBIH 93IpJIey JKOHE KOJIaHy, JKYPri3iireH
3epITeyNepe 3aMaHayy CyNepKOMIIBIOTEPIIEpAl KOJIaHy.

AJIropuTMICY KOHE
Oarmapmamanay
Heri3aepi

JlunimoM  ayABIHIAFED
MpaKkTuKa. JIUIIoMIbIK
JKYMBICTBIH a3y

DJeKTpoHHKa
JKOHE
poOoTOTEXHHUKA

SI3eik PYTHON

JlanHas ~ JQUCHMIDIMHA  TIpeAnojiaraeT  U3y4YeHHe 00OBEKTHO-
OPHEHTHPOBAHHOTO si3bIKa MporpammupoBanus Python, OGubmmorexun
CTaH/APTHBIX MOAYJIEH U MPUHIMIIOB Pa3paOOTKH MPOTPAMMHBIX CHCTEM
W HampaBileHa Ha (QopMupoBaHME Yy OOy4aromMXcs HAaBBIKOB,
COOTBETCTBYIOIINX BHIAaM IPOGECCHOHATBHON JESITeIBHOCTH, TAaKUX
Kak: IIOCTPOCHHE MAaTeMaTHYEeCKMX MOJAENeH M HCCIeloBaHHe HX
AHATUTUYECKIMH METOJaMH, pa3paboTKa M MPUMEHEHHE COBPEMEHHBIX
BBICOKOTIPOM3BOAUTENIEHBIX BBIYUCIUTEIBHBIX TEXHOIOT UM, TPIMEHEHHE
COBPEMEHHBIX CYMEPKOMITBIOTEPOB B IPOBOAUMBIX HCCIICAOBAHMSIX.

OCHOBBI
ITOPUTMU3AIINY U
MIPOrpaMMHPOBAHUS

IIpenauniaomuas
npakTthka. Hanucanue
JUIUIOMHO# paboTHI

DJEeKTPOHUKH U
PpOOOTOTEXHUKU

PYTHON

This discipline involves the study of the object-oriented programming
language Python, a library of standard modules and principles for
developing software systems. it is aimed at developing students * skills
that correspond to professional activities, such as: building mathematical
models and studying them using analytical methods, developing and
applying modern high-performance computing technologies, and using
modern supercomputers in research.

Bases of
algorithmization
and programming

Externship. Writing the
of the thesis

Electronics and
Robotics
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ux HCIIOJIb30BaHUA KakK JUIA MNpUKIaJHbIX  3aja4, TakK u B
MMPOMBINUICHHBIX TPOCKTaXx. LIGJ'II) Kypca COCTOMT TaKXE B H3YUYCHUH
KOHIICTITYaJIbHO HOBBIX TCXHOHOFHﬁ, IOUPOKO UCTIOJIB3YEMbBIX BEAYIIUMU
paspaborurkamu Kpynueitmux [T-komnanuit

Korapsl geHrei By kypcThIH MakcaThl KOJJaHOAJbl €CenTep YIIH Je, eHepkacinTik | OObekTire Huminom  annbiHAars! DIEKTPOHHKA
Oarmapiamaiay Tiagepi x)obamapaa aa onapasl KOJJAHYABIH TEOPHSIIBIK JKOHE MPAKTUKAJBIK | OarbITTaFaH TIpAKTHKA, JIAIIoMsIK Koue
.. . JKYMBICTBIH JKa3y POGOTOTEXHHUKA
JaFIblIaphlH aly MaKcaThlHAd Ka3ipri yakpITTa >KMi KOJJIAHBUIATHIH | OarmapiaManay
JKOFapel JeHredneri Oarmapiamanay TiIEpiH OKBII-YHpeHy OOJbII
tabputanpl. KypersiH wmakcatel ipi  IT-koMmaHusmapablH — KETEKIIi
o3ipreymmiyiepi  KEHiHEH  KOJIAHATBIH  KOHIENTYaIObl  JKaHa
TEXHOJIOTUSIIAPbI 3€PAETIEYAEH TYPAJIbL.
BBICOKOYPOBHEBBIE A3BIKH Ilens OaHHOrO Kypca COCTOMT B H3yvyeHWHM HauOojee d9acto | OObeKTHO- Ipenpumiomuas DIEKTPOHUKH 1
HpPOrpaMMHUPOBAHHS ACIIONB3YEMBEIX B HANIE BPEMs A3BIKOB IIPOrPAMMHPOBAHHUSA BBICOKOTO | OPHEHTHPOBAHHOE gﬁi’;’ﬁ‘:;)}?;:gg:ﬁ”e poGoroTexnukn
YPOBHS € LIEJBIO TOJYYEHHsI TEOPETHIECKUX M NPAKTHUECKUX HABBIKOB | MPOrPaMMHUPOBAHHUE

High-level programming
languages

byn KypcThIH Makcarhl KOJJaHOAlbl ecenTep YIUIH J1e, ©HEpPKACIIITIK
skobamapaa Ja oyiapiasl KOJJAHYIBIH TCOPHUSIIBIK JKOHE MPAKTHKAIBIK
JIAFBLIAPBIH ATy MaKCaThIHAA Ka3ipri yakbpITTa JKHi KOJJaHbLIATHIH
JKOFapel JeHTelmeri Oarmapiamanay TiIEpiH OKBIN-YHpeHY OOJbIT
tabputanpl. KypereiH wmakcatel ipi  [T-koMmaHWsIapAblH — KETEKIIi
azipreymrinepi KEHIHEH KOJIJAHATHIH KOHIICTITYaJI bl JKaHa
TEXHOJIOTUSLIAP/IbI 3€pIICY/ICH TYPAIbl.

Object-oriented
programming

Externship. Writing the
of the thesis

Electronics and
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