The catalog of disciplines educational program 6B06220 -

| YTBEPXKJAIO
Yaen IIpasaenus-IIpopexrop

[0 AKAJEMUYECKHM BOIIpPocaM
«EBpazuiickmii HallHOHAJLHBIH
yaueepcurer» uM. JLH. T'ymunera

APPROVED BY
Member of the Management

«The L.N. Gumilyov

Board - Vice Rector for Academic Affairs

Eurasian National University»

Oinim Oarmapiaamack! GOMbIHITE TSHIEP KATATIOTEL
" Karanor ZuCIMILTME Mo obpasosatensHoi nporpamme 6B06220 — «IIpoekTpoBan#e ¥ KOHCTPYHPOBAHHE PaliO3JIEKTPOHHOM anapaTyps»
1 obydaromuxcs npuema 2022 roga

«Design and construction of radio-electronic equipment»

for the students of the 2022 year admission

Kbickawma anHoTauus/
Kparkas antorauus /

Annotation

AHATBIH GiiM anyiiplnapra apganran 6806220 — «PagiosneK TpOHABIK anmaparypaHsl sxo0anay KoHe KyPacThIpy»

:novoxm_\m:qﬁ%\
IpepexBusnTh/

Prerequisites

1 nozmndu /1 nmznﬁ,n / Semester

KOO ki KommoHenTi / BY3oBcekufi kommoneHT / University component

Bepinren kypc MareMaTHKaibIK annapaTTapmibl
Gomalaxra nanananysl KonpaHGansl ecentepai wewy yuwin kepek. Kype keneci
MaMeMaTURANbIK ~ Tapaynapiaad Typalbl: ChI3bIKTLIK  anredpa, aHamuTHKANLIK

reoMeTpus, QyHKUHA, QYHKUMAHBIN Wweri, AMPPepeHUHANIbIK KIHE HHTErPAnIbIK |

ecenTeyJep.
HaHHbiil Kypc npenHasHadyeH JiA OBNIAJICHMs MaTEMAaTHYECKOro ammapara M
JanbHEHALero ero NpuMeHeHus 115l pelieHns PUKAaaHelx 3a1a4. Kype oxparbiBaeT
CHENyOUHE pa3jiebl MATEMATUKN: JIHHEHHA anrebpa, aHATUTHYECKAs reoMeTpus,
$ynkuuu, npesen GyHxuuy, KuGGepeHUMATLHOE U UHTErPATEHOE HCUHUCTEHHE.

This course is designed to master mathematical apparatus and its further application
for solving applied problems. The course covers the following sections of
mathematics: linear algebra, analytic geometry, functions, the limit of a function,
differential and integral calculus. 3

| No [ToHHiH T1aHHiH aTaybi / Kpenur / _
| uukai / Ha3panue nucumnniuus / Kpenur / |
Livikn “ Name of the course Credit
AMCUMNIHH |
bl /Cycle of
the course |
[ _ BIT XKOOK Maremaruka | 5 _
_ | b BK Maremaruka |
BD UK | Mathematics |
2 BIT XKOOK duzuka 8
| BABK Du3Kka - B

MEHIEPY YIIiH SKQHE OHbIH |

mvﬁMaE TOJIbIK MeHIepy

yLUiH opra MEKTer
MaTeMaTHKAChIH oiny |
KaKeT.

Hns yenemnoro ocsoenus
Kypca HEOOXOINUMO
3HaHUe MareMaTHKH
CpefHel KOk,

For the successful

completion of the course
you need to know the
mathematics  of  the
secondary school.

ONeKkTpOMarHuTTiK  opicTepai TpaHchopMauusnay JkoHE reHepalusay,
3MCKTPOMATHUTTIK  OPICTEPIIH  KBAHTTBIK  TEOPHSCHI, MaTepHsAMEH

epxin
o3apa

Kypetel TONBIK MeHrepy
YUILH opra MeKTel
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BD UK Physics opekeTiecyliH ~ KBaHTTBIK  TEOPHACHL,  CHOEKTPNIK  CHI3BIKTAPABL  KEHEUTY | (DH3HMKAaCHH Oidy Kaker.
MEXaHM3MIEpi, penaKcamus, KBAHTTHIK KHHETHKAa KBAaHTTBIK CTATUCTHKAIBIK | J[Is YCIEIIHOTO OCBOCHHS
aHcaMONBJEP TYPFBICBIHAH KAPACTBIPBUIATHIH, aYBITKYJAPABIH CHI3BIKTHL eMec | Kypca HeoO0XoauMo
TEOPHACHIHBIH Heriziepin Oimy. 3HaHWe QU3HKH cpenHei
3HaHHE OCHOB HeNHHeMHOM Teopwu KoneGaHMM, METONOB aHAIW3a CHUTHAJOB H | IIKOJEL
3NIEKTPOHHBEIX YCTPOMCTB IpeoOpa3oBaHus M EHEpalHH MIEKTPUYECKUX cHrHayioB, | For the successful
KBAaHTOBOH TEOpHE CBOOONHOIO 3JIEKTPOMArHHUTHOTO HOJA, KBAaHTOBOM Teopus | completion of the course
B3aMMOAEHCTBHA NOJI C BEMIECTBOM, MEXaHU3MOB YINHPEHMS CIIeKTPAILHBIX MUHUIA, | you need to know the
penakcaius, rl¢ KBaHTOBAasd KHHETHKA PAcCMAaTpMBAlOTCA C MO3HLHM KBaHTOBHIX | mathematics physics of
CTAaTUCTHIECKHX aHCaMONeit, the secondary school.
Knowledge nonlinear’s fundamentals theory of oscillations, methods of analyzing
signals and electronic devices for transforming and generating electrical signals, the
quantum theory of free electromagnetic field, field interaction’s quantum theory with
matter, mechanisms for broadening spectral lines, relaxation, where quantum kinetics
are considered from the standpoint of quantum statistical ensembles. B

| 2 cemectp / 2 cemecTp / Semester 2 -
| B KOO xomnouenti / BY3oBckuii komnouent / University component
3 | BII2KOOK MatemaTuka 2 5 Kypc kemeci MaTeMaTHKansIK TapaylapiaH Typajbl: kel aifHeIManbliaH Toyenni | CHI3HIKTHIK anrefpa jkoHe
BJ BK (bIxTHManEIKTAp TEOPHACHI GyHkmsmapaely  aub@epeHOMANABIK  KOHE — MHTETPANABLIK  ECENTEyIepi, | aHaTUTHKAIBIK
BD UK MeH MaTeMaTUKaJIBIK nuddepeHIHaNIpIK TEHACYNEP, CaHABIK XKoHe (YHKINLIBIK KaTapiap TEOpUSCHI, | TeOMeTpus,
CTaTHCTHKA) @ypbe KaTapiapel, BIKTMMANObIK TEODHACHl MKOHE MATEMATHKAIBIK CTATHCTHKA | MATEMATHKAIBIK  Taljay
Marematuka 2 (Teopus HeTi3fepi, OHBIH IMiRAE BIKTHMATIBIKTBIH KJIACCHKAIBIK JKOHE CTATHCTHKANBIK | HEri3fepiHiH GacTamackr.
BEPOATHOCTH u AHBIKTAMacel, KOCY JOHE KeOeHTy Teopemanaphi, TONBIK BIKTUMaNmbIK, beiiec, | Jlumelinas aurebpa =
MaTeMaTHiecKas bepHynu dopMynanapsl, JIammacTEH JOKANIBIK XKIHE HHTEIPAIIBIK TEOPEMACHL. aHATHTHYECKAsA
CTaTHCTHUKR) Kypc oxBateiBaeT cnefyioliye pasjenbl MaTeMaTHKH: XupQepeHUHaNbHOE U | reomerpus, OCHOBEL
Mathematics 2 (Probability HHTErpanbHOE MCYHCIEHHE (YHKIMI MHOTHX NEpeMEHHBIX, IM¢epeHUHATHEE | MATEMATHIECKOTO
Theory and Mathematical YDPaBHEHUS, 4YMCIOBHIE M (QYHKIMOHATBHBIE pPAXBl, pagel Dypee, TeopHd | aHamu3a.
Statistics) BEPOATHOCTEl M MaTeMaTH4ecKas CTaTUCTHKA, BKIOYad Kiaccudueckoe u | Linear  Algebra  and
CTATUCTHYECKOE ONpPENENCHHE BEPOATHOCTH, TCOPEMEI CBASHOCTH W yMHOXeHus, | Analytical Geometry,
BEPOATHOCTH, dopMyJibl Beiftica, BepHyumy, okanbHY ¥ HHTerpanbhyro teopemy | Fundamentals of
Jlannaca. Mathematical Analysis
The course covers the following sections of mathematics: differential and integral
calculus of functions of many variables, differential equations, numerical and
functional series, Fourier series, theory of probability and mathematical statistics,
including classical and probability’s statistical definition, connection and
multiplication theorems, probability, Beynes, Bernoulli's formulas, Laplace's local
and integral theorem.
4 | BII2)KOOK | Kocibu kei3sMeTke Kipicne 5 IloH OGeliHmik OKy MoHAEPiHIH MaTepHANJApHH MEHrepyre TEOpHAIbK >XKoHe | Martematuka 1
BJI BK Breneune B NpPAaKTHKANHIK ~JAMBIHABIK alyFa MYMKIiHAIK Oepeli, MaMaHABIKTHIH Herisri | Maremaruka 1
BD UK npodecCHOHANBHYIO - YFBIMIAPHIMEH TAHBICYFa, PAaJMOIICKTPOHMKAHBIH, MakcaTrapbl MeH MiHzgerTepi | Mathematics 1
IeATeNIBHOCTD TYpasIbl Kbl TYCiHiK KalbIITacThipaibl. ®uzpka
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Introduction to professional

NHSOHHNEEEN TO3BOJIMT HOJIYYHTH TCOPETUICCKYHO U IIPAKTHYECKYIO ITOATOTOBKY

dusuka

activities K YCBOEHHIO MaTtepuaia NpoQHINpyIOmMX ydeOHbIX OHCUMILIMH, O3HakoMHUThCS ¢ | Physics
OCHOBHBIMH ITOHATIAMY CHEIHANEHOCTH, POPMHPYET O0lIee IPEACTABIEHHE O HEAX
1 33J]a9aX PagHO3IeKTPOHUKH,
The discipline will allow you to get theoretical and practical training to the
assimilation of the material of the major educational disciplines, to get acquainted
with the basic concepts of the specialty, forms a general idea of the goals and
objectives of radio electronics.
3cemectp /3cemectp / Semester 3
KOO komnonenTi / BY3orcknii komnonenT / University component
5 | BIKOOK | Onektp Ti30eKkTepiHiH 5 biriM amymemmap KakeTTi 37€KTp TEXHAKAIBIK, 3MEKTPOHABIK, 3JEKTp ommey | dusnxa
BJ{ BK TEOPHACH KYPBUIFBUIAPEIH  TAHJdy, ONApAbl AYPHIC MalifanaHa Oimy »oHe MaMaHpapMmeH | ®u3mka
BD UK Teopus 3NEKTPHIECKHX 6ipnecin e3iHiR KocibM KBI3METIHIE SPTYPiIi KOHOBIDFBINAp MeH JkaGmsikTapisiH | Physics
nernei 3nekTp GeniKTepiH o3ipieyre apHanfaH TEXHHUKANBIK TANCHIPMATAPARI KypacTelpy | Maremaruka 1
Electrical circuit theory MAKCaTBIHAA O3NEKTp Ti30ekTepi TeopWACHl camachlHAa TEOPHANHIK S koHe | Martemarmka 1
[PaKTUKAJIBIK JaHbIHABIKTaH 6TE1. Mathematics 1
OGyuarompecs NoMyYaT TEOPETHUECKYIO M NPAKTHYECKYIO IOJCOTOBKY B obmacté | KociGu KeIsMerke Kipicme
TEOPHH IIEKTPHIECKHIX LEHCH B HEIsX BEIOOpa HEOOXOAMMEIX ANEKTPOTEXHHIECKUX, | BBeacHme B
3NEKTPOHHABIX, 3JICKTPOM3MEDHTECIBHBIX  YCTPOMCTB, YMETh MX INPABHWIBHO | MPOQECCHOHATBHYIO
JKCIUTyaTHpOBaTh M COCTaBIATH COBMECTHO CO CIEUHAIHNCTAMH TEXHHYECKUE | NEATENbHOCTE
3ajaHusAd Ha pa3paboTKy OIEKTPHYMECKHX 4acTel pasiMgHEIX YycTaHOBOK M | Introduction to
obopyaoBaHuA B CBOei npodeccHoHaNBHOI TEATENBHOCTH. professional activities
Students will receive theoretical and practical training in the field of the theory of
electrical circuits in order to select the necessary electrical, electronic, electrical
measuring devices, be able to operate them correctly and draw up, together with
specialists, technical specifications for the development of electrical parts of various
installations and equipment in their professional activities.
6 | KII2KOOK | AHanortsix 5 biniM anymel aHAJIOFTBI MEKTPOHABIK, CXEMAaNap/Asl KYPY/ABIH HEri3ri IpUHIMNTEDiH, | DusHKka
I BK KYPBUIFBLIAPIBIH KYIIEHTKIN jkoHe TYPIEHAIPTill KacCKaaTapABIH, CHATHAN TeHepaTOpNaphlHbIH, EKTp | dusuka
PD UK CXEMOTEXHHKACKI cysrinepiHiH  JKyMBIC  icTey ~ NpHHIMNTepiH,  aHANOITHl  MHTErpanmslK | Physics
CxeMOTeXHHKa AHANOTOBBIX MHKPOCXEMANapIbiH JKYMBIC icTey NPHUHLMITEPiH, 3/eKTPOHHKAHBIH 3IEMEHTTIK
ycTpolicTB 6a3achIH MPAaKTHKAIBIK KbI3METTE KONJaHy ABIH SPTYPIi acleKTiNepin MEHrepyi THic.

Circuitry of analog devices

Ob6yqarommiicss NOJDKEH OCBOHTH OCHOBHBIC NPWHLMIBI TOCTPOSHHMA AHAJIOTOBBIX
JNEKTPOHHBIX  CX€M, DPHUHIMIB  (YHKIMOHHPOBAHHA  YCHIIHTEIBHBIX H
npeoGpa3oBaTeNbHLIX KaCKaI0B, FEHEPATOPOB CHIHANOB, JNEKTPHYECKHX (UIIBTPOB,
ApHHIMIIBL PabOTHl AHAJIOTOBBIX MHTETPANBHBIX MHKDOCXEM, pasHBIX acIEKTOB
NPHMEHEHMS JIEMEHTHO! 0a3bl 3NEKTPOHHKH B IPAKTHIECKOH AeATEIBHOCTH.

The student must master the basic principles of constructing analog electronic
circuits, the principles of operation of amplifying and conversion stages, signal
generators, electrical filters, the principles of operation of analog integrated circuits,
various aspects of using the electronic element base in practice.
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Hw_m.nmu_ GoiibiHIIa kKomnoHeTTTeP / KoMmoHeHTHI MO BHIGODY \OH.|~.5=N_ Components

7 | BITTK ONeKTpOHIbI acnarl 5 IlaH op Typni MakcaTTarsl JMEKTPOH/BIK aNMapaTypaHEH JaMy IepcrekTusanapsis, | Kocibu KpizmeTke Kipicre
B KB Kacay AbIH 3INEMEHTTIK 3NEKTPOHJBIK aclall jkacayIbIH DICMEHTTIK 0a3achlH, 3EKTPOHALIK alaparypansl | Beenenue B
BD EK 6azacrsl Kacay npobjemanapbiH, OHBIH calacsl MeH Oacexere KaOinertinmirin sepmeneyre; | mpodieCCHOHANBLHYIO

OneMeHTHas 6aza INEKTPOHJIBIK ~ KYPBUIFBUIAPIABIH, OeNiCEHAi JKOHE MAacCHBTI KOMIIOHEHTTEPIHIH | AeATENLHOCTE
SIEKTPOHHOTO 3NIEMEHTTIK 0a3achl KYMBICBLIHEIH (H3UKAILIK Heri3lepiH, coHpaii-ak onapzel | Introduction to
npuOOpOCTpOCHUS SNEKTPOHMBIK aNnaparypaHblH, KOHCTPYKTOPJBIK-TEXHOJIOTHANLIK kobanaybiHma | professional activities
Element base of electronic KOJIJaHy epeKIIeNiKTepiH KApacTeIpyFa MyMKIHIIK Oepei.
instrumentation JucIunivHa no3BoJIAeT H3ydUTh JIEPCIEKTHBH Pa3BHTHS JEKTPOHHOM anmapaTypst
PasMMYHOrO HA3ZHAYCHMsA, DINIEMEHTHYIO 0a3y 3IEKTPOHHOrO HpHOOPOCTPOCHHS,
npo0neMsl CO3AaHUs 3JEKTPOHHOM anmaparyphl, oOeCHeUeHHe e¢ KadecTBOM M
KOHKYPEHTOCTIOCOOHOCTEIO; PacCMOTPETh (PU3MIECKHEe OCHOBEI paboTHl 3JIEMEHTHOM
6a3pl aKTMBHEIX U IACCHUBHEIX KOMIIOHEHTOB IJICKTPOHHBIX YCTPOIWCTB, a TaKKe
OCOOEHHOCTH HUX NpUMEHEHHS TpH KOHCTPYKTOPCKO-TEXHOJIOTHIECKOM
IPOCKTUPOBAHUE 3IEKTPOHHOM armapaTyphl.
The discipline allows you to study the prospects for the development of electronic
equipment for various purposes, the element base of electronic instrumentation, the
problems of creating electronic equipment, ensuring its quality and competitiveness;
to consider the physical foundations of the operation of the element base of active
and passive components of electronic devices, as well as the features of their
L application in the design and technological design of electronic equipment. L

8 | BIITK PagHosnekTpOHIBIK 5 Kocibu KpI3MeTKe Kipicre
BJ]I KB KypanzapiplH  3JIeMEHTTIiK IloH 3nMEKTPOHOBIK KYpalAapHblH KOMIIOHEHTTEPI MEH TOpamTaphiH KypacTeipy | Beegenue B
BDEK 6azacsl HETI3NIEPiH, aHATMTHKANBIK XoHe CAHIBIK €cenTey SmicTepiH yiiperyre MyMKIHAIK | mpodecCHOHANBHYIO

OneMeHTHAA 6aza Oepeni. JIeITENBHOCTh
PagMOIEKTPOHHBIX CPEICTB JIMCHHNIMHA [I03BOJAET O0YYUTE OCHOBaM KOHCTPYMPOBAHHSA KOMIIOHEHTOB H y3/ioB | Introduction to
Elemental base of radio- DJIEKTPOHHBIX CPEACTB, AHANUTHYECKUX H YHCIICHHBIX METOHOB pacycta. professional activities
electronic means The discipline allows you to teach the basics of designing components and | Teopus  3meKTpHUECKHX
assemblies of electronic devices, analytical and numerical methods of calculation. Henei
4 cemectp /4 cemectp / Semester 4
KOO xomnouenTi / BY3oBckuii komnonenTt / University component

9 | BII)KOOK | PagnosmeKTpOHABIK 6 IloH papvo3NEKTPORABIK TEXHUKAHBIH KOHCTPYKUHANAPH MEH TEeXHOJNOTHAIAPEIH | AHANOITHIK

B BK anmapaTypaHbl TEXHHKAJIBIK xobanaynslH ONICHAMANBIK HeTi3fepiMeH, HOPMATHBTIK, OJJEMEHTTIK JKOHE | KYpPbUIFBUIAD/BIH,

BD UK OHAipy Herizgepi KOHCTPYKTHMBTIK  0asaapMeH  oHe  pafHOINEKTPOHABIK  amnapaTypaHBl | CXeMOTEXHHMKACHI
OCHOBEHI TEXHUYECKOTO KYPacThIpybIH HErisTi CTaHJapTTapbiMEH TaHBICYFd, PANUOSJICKTPOHOBIK TEXHHMKA | CXeMOTEXHMKA
MPOU3BOJICTBA OHJIpiCiH YHBIMAACTEIPYABIH TEOPHMILIK HErimepi MEH JXaiumbl NPUHUMOTEPIH | aHANOTOBBIX  YCTPOICTB
PaaMOdIEKTPOHHOI 3epaelieyre MyMKiHix Gepei. Circuitry of  analog
anmapaTypel JINCLIMIUIMEA MO3BOJIMT  ITO3HAKOMHTBCA C METOJONOIMIECKMMH OCHOBamH | devices
Fundamentals of technical OPOEKTUPOBAHMA KOHCTPYKIMH H TEXHONOrHMit pajHONIEKTPOHHON TEXHHKH; | DIEKTPOHMIBI acrman
production of radio HOPMATHBHO#M, 3NEMEHTHOA M KOHCTPYKTHBHOH §a3aMy M OCHOBHBIMM CTaHJAPTaMM | JKAcayAblH  3NIEMEHTTIK
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electronic onimmuo_:

KOHCTPYHUPOBAaHUA @mhﬂ@ubagommom annaparypbl, H3YYUTb TEOPETHUCCKHE

0asachl

OCHOBEL M OOIMe NPHHIMNELI OPraHu3aluy TPOW3BONCTBA PAJUOINEKTPOHHOM | DileMeHTHAA 6aza
TEXHHKH. 3NEKTPOHHOrO
The discipline will allow you to get acquainted with the methodological foundations | npuGopocTpoenws
of the design of structures and technologies of radio-electronic equipment; | Element base of electronic
regulatory, elementary and constructive bases and basic standards for the design of | instrumentation
radio electronic equipment, to study the theoretical foundations and general | DnementHas Oaza
principles of organizing the production of radio electronic equipment. 3EKTPOHHOTO
npuOOPOCTPOeHUS
10 | KII>)KOOK | [udppnbik KYpbLIFBLIAPABIH 6 Mo kOMOMHAIRDUIBIK OHE J>Kyienmi IUGPIBIK KYphUFBIApIBIH KYMBIC icTey | DIeKTp Tis6eKTepinin
I BK CXEMOTEXHHUKACHI NPUHIUATEPIMEH, HHTETpaUMAHBIH  OPTYPHi IaepesxeciHgeri UHGPIBIK | TEOPHUSCH
PD UK CxeMoTexHuKa HUQPOBEIX KYPBUIFBUIAPABIH 3aMaHayH 3JEMEHTTIK Oa3achiMeH, HUQPIBIK-aHATOrTHIK skoHe | Teopus  3MEKTpUYECKHX
YCTpOICTB AHAJNOTTHI-IUQPIBIK TYPIEHAIpIriliTepMEH TaHBICYFa MYMKIHIIK Gepexi. nenei
Circuitry of digital devices JHMCUHIUIMAA [TO3BOJSIET 03HAKOMHTBCS ¢ MPHHLMIAMHE AeHCTBHA KoMOuHaunonHsix | Electrical circuit theory
M IOCNeIOBaTeNbHBIX IHGPOBHIX YCTPONCTB, C COBpeMEHHOMN 3feMeHTHOM 0a3oil | AHAJIOTTHIK
HUQPOBEIX YCTPOHCTE pasHOH CTeneHM UHTErpaluH, ¢ LU(PO-aHATOTOBBIMM M | KYPBUFBLTAPIBIH
aHaJoro-uH(ppoBEIMA Npe0Opa3OBATENAMHE. CXEMOTEXHUKACHI
The discipline allows you to get acquainted with the principles of operation of | Cxemorexnuka
combinational and serial digital devices, with the modern element base of digital | ananoroesix  ycrtpoiicts
devices of various degrees of integration, with digital-to-analog and analog-to-digital | Circuitry = of  analog
converters. devices
Tanpay Golininma komnonertrep / Komnonents! no euiGopy / Optional Components
11 | BITTK Hxeneprik JKOHE 5 Binim amymsl cel30a TCOMETPHSACH >KOHE KOMIBIOTEpIiK WHXeHeplik rpaduka | MudopmammonHo-
B KB KOMIIBIOTEpITiK rpaduka HerisgepiH, OeiHeNepAi OpBIHAAY MEH peJakMsANayHblH 3aMaHayd KYpaloapbiMEeH | KOMMYHHKAUHOHHBIE
BD EC HmxenepHas H KYMBIC iCTey HaFpLIapblH MEHrepeli, COHIal-aK TeXHHWKAIBIK KYKATTAMAHBI | TEXHOJIOTHH
KOMIBIOTEpHAA rpadika peciMaey KarupanapblH MeHrepei AHANOITHIK
Engineering and computer OOyuvatomuiicas npyoOpeTaeT 3HAHMA OCHOB HAYEPTATENBHOH reoOMETpUM W | KYPbUIFBLIApIBIH
graphics KOMIBIOTEPHONW WHXEHepHOH rpadmky, HABRIKA paboThl € COBPEMEHHBIMH | CXEMOTEXHHKACHI
CPEACTBAME BBHIIIONHEHHA M PpEJAKTHPOBaHHWS H300pakeHu#, a Taloke ocBouT | CXxeMOTeXHMKA
npasia oGopMIeHIS TEXHHIECKOH TOKyMEHTaluA @HAJIOTOBRIX  YCTPOMCTB
The student acquires knowledge of the basics of descriptive geometry and computer | Circuitry of  analog
engineering graphics, skills in working with modern means of performing and editing | devices
images, and also master the rules for preparing technical documentation
12 | BII TK Hmxenepnix rpaduka 5 bimiM amymbl HIDKEHEPTiK-TeXHUKANBIK MaMaHIBIKTAap Herismepin, oprypii | Hudopmanuonno-
BJ1 KB Herizuepi MamMHanapApl, MEXAaHH3IMJAEP MeH achamrapiAbl jkoOanayMeH, NalfBIHAAY XXOHE | KOMMYHHKALIHOHHEIE
BDEC OcHOBH HH>KEHEPHOM naiifanagyMeH GaliaHbBICTHl 3CKH3AEPiH, TEXHUKAIBIK CypeTTepiH, chi3banapbl MeH | TEXHONOIHH
rpaduxu cur30a—6eiiHeNepil OKblN, OphIHAAH anajbl. AHJIOrTBIK
Fundamentals of O0yuaromuiics npuoOpeTaeT  3HAHHA OCHOB HMHKEHEPHO-TEXHUIECKHX | KYPBUIFBLIAD ABIH
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Engineering Graphics

CIIELMANIBHOCTEN YUTaTh U BBIIOJNHATE 3CKHU3bl, TEXHHICCKHE PUCYHKH, UYEPTEKH H

CXeMBI—M300paXeHUA WM3AENMH, CBA3aHHBIE COOTBETCTBYIOLIMM 00pa3oM ¢
HNPOEKTHPOBAHWEM, H3rOTOBIEHHEM H 3KCIUTyaTalldedf pasM4HLIX MAIIHH,
MEXaHHU3MOB H pUOOPOB.

The student acquires knowledge of the basics of engineering and technical specialties
to read and execute sketches, technical drawings, drawings and diagrams - images of
products, related accordingly to the design, manufacture and operation of various
machines, mechanisms and devices.

CXEMOTEXHHKACHI
CxeMoTexHHKA
AHAlIOTOBBIX  YCTpOICTB
Circuitty  of  analog
devices

13 BIT TK PagnosnexTpoHabIK [loH panvoaNEeKTPOHABIK Kypangapibl kobanayla KONAAHBUIATHIH HH(OPMATHKA Hndopmamronso-
B/I KB Kypangapibl  xobaiayeiH KOHE aKNApaTTEIK TEXHOJIOTHANAPAbIH HETI3Ti TYCiHiKTepiMEH, MOLENbAEPIMEH KIHE | KOMMYHUKAIHOHHbIE
BD EK aKHapaTTHIK SNCTEpiMEH  TaHBICTHIpAmBl.  AKNAPATTBIK  KOHE  MH(OKOMMYHHMKALWSUIBIK | TeXHONOTUH
TEXHOROTHSIAPE! TCXHONOTUANAPABI, ACTIANTEIK KYPaJAap/Bl KICIGH KBI3METiHACT] THITIK KONAAHGANs! | Pajuo3neKTpoHmbIK
HubopMaunonusie MICeNeNep i Melry MakcaThlHIa MEHrepy. annapaTypaHsi
TEXHOJIOTHH JIUCUMITAYHEA TTO3BOIAET O3HOKOMHTECS ¢ OCHOBHBIMH NOHSTHAMH, MOLEJISAMH H TEXHUKAJIBIK eHIIpy
MPOSKTHPOBAHHSA METONaMH HHPOPMAaTUKK M WH(OPMAIMOHHBIX TEXHONOIMH, HCTONB3YeMBbIMH B | Herismepi
PagMO3NEKTPOHHBIX CPECTB NIPOEKTUPOBaHHH  PAJHOIEKTPOHHBIX  cpeAcTB.  [IpakTmuecku  OCBOHMTH | OCHOBBI TEXHHUECKOIO
Information technology MHQOPMAUKOHHbIE U HHPOKOMMYHHKALMOHHBIE TEXHONOTHH H HHCTPYMEHTATbHbIE ITPOM3BOJCTBA
design of radio electronic CpeicTsa JUis PelICHHs THIOBBIX NPUIIANHBIX 33]a4 B CBOCH IPOQeCCHOHANBHOM | paaruo3NeKTPOHHOM
means OESATeNILHOCTH. anmapatypsl
The discipline allows you to familiarize yourself with basic concepts, models and Fundamentals of technical
methods of informatics and information technology used in the design of radio production of radio
electronic means. Practically master information and infocommunication | electronic equipment
technologies and tools for solving typical applied problems in their professional
activities.
14 | BIITK PagoaneKTpoHIbIK CTyneHT SeXTPOHIB! Kypanjapiel xobanay KesiHAE TYBIHAAHTBIH HEKEHEPIIK Onextp Ti30exTepiHin
BEAKB KypajnzapIbl KOMITBIOTEPIIIK Mocenenepii IEemyAiH 3aMaHayW ONiCHAMaChiHBIH Heri3fepiMeH TaHBICALEI, TEOPHUSICH
BD EK MOJIENbAEY Herizaepi SNIEKTPOHABIK ~ ammapaTypa  OyMbIMIApBIHBIH  kyYMBICKa  KabizeTrimiri MeH | Teopus  MeKTpPHYECKHX

OCHOBEI ~ KOMIEBIOTEPHOrO
MOJIETUPOBAHHS
PaAUO3NEKTPOHHBIX CPEACTB
Fundamentals of computer
modeling of radio electronic
equipment

CEHIMALNITIH KaMTAMACEI3 €Ty €CeNTepiH Wleuly Ke3iHIe 3MeKTPOHIBIK Kypajnzap
KOHCTPYKIHUANIAPHIH  KOMIILIOTEPNIK Talfay[blH MAaTeMaTHKANbIK MOAENbACIH
3epacneii.

Obyuqaronmiics mpuoOpeTaeT OCHOBBI COBPEMEHHONW METONONOTHHM —pemIeHHs
HIXEHEPHBIX 327124, BOSHUKAIOIIMX NPH NPOCKTHPOBAHUM 3NEKTPOHHBIX CPE/ICTB,
H3yJaeT MaTeMaTHiecKWe MOJENH KOMIBIOTEPHOIO AaHAIW3a  KOHCTPYKIHI
3EKTPOHHBIX CPEACTB MPH PENMICHHH 3aiad obecnedeHHs paGoTocriocoGHOCTH o
HaJIeKHOCTH M3MENHIA SJIEKTPOHHOIM anmaparypel.

The student acquires the basics of modern methodology for solving engineering
problems arising in the design of electronic means; studies mathematical models of
computer analysis of designs of electronic devices when solving problems of
ensuring the operability and reliability of electronic equipment.

uenei

Electrical circuit theory
HudopmanmoHHo-
KOMMYHMKaLMOHHEIE
TEXHOJIOTHU

Hixenepnix KoHE
KOMIBIOTEPIiK rpaduka
HuxenepHas H
KOMIIBIOTepHas rpaduka
Engineering and computer
graphics
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5 cemecTp / 5 cemecTp \lmninmﬁoq 5

KOQ womnonenTi / BY3oBcknii komnonent / University component

15 | BIIZKOOK | Xorapsl neHreiini 5 BiniM anymmemap xonpaHbanel ecemTep JKOHE OHEPKACINTIK obamap yurin | MedopManuonHo-
Bl BK nporpaMManay TEOPHANBIK MXOHE NMPAKTHKAIBIK HaF[bUIap/el ally MaKCaTBIHIA XOFapbl AeHIeH/eri | KOMMYHHKAIHOHHBIE
BD UK BrickoypoBHeBOE Gargapnamanay TiIepiH OKHIbL. TEXHOJIOTUH
NpOrpaMMHpPOBaHHE OGyvarommecs W3yyaT A3BIKH NPOrPaMMHPOBAHUS BEICOKOTO YPOBHA ¢ HEIbi0 | MaTemaTuka 1
High-level programming MONMYyYe Ml TEOPETUYECKUX H MPAKTHYECKHX HABBIKOB WX WCIONB30BAHHA Kak A | Matemarnka 1
NPUKJIATHBIX 3a/1a4, TAK M B MPOMBIUUIEHHBIX ITPOEKTAX. Mathematics 1
Students will study high-level programming languages in order to gain theoretical
) and practical skills in their use both for applied problems and in industrial projects.
) Tanpay GoiibiHia komnonerTTep / KoMnonenTh no BeiGopy / Optional Components
16 | BIITK Panuo3nekTpoHABIK 5 IToHHIH MakcaTsl MeEXaHH3MIED MEH IJJeKTPOMEXaHHKANBIK KYphUIFBUIApIB | Maremarika 2
B1 KB Kypangap sy KYpacTBIpy Heri3iepin 3epAeney, paIuo3NeKTPOHBIK KyYPaniap/IblH MeXaHu3MAepiH, | (bIKTHManabKTap
BD EK MeXaHM3MAepi MeH Tipex ONapmbiH OenueKkTepi MeH TOpanTapelH, CAnMaK TYCETiH KOHCTPYKUMSNIADABL | TEOPHACHI MeH
KOHCTPYKISUIAPHIH €CenTey, IIEKTeYyJIep MeH KOHYJapsl Taraifsinpay, eIIeMAIK Ti30ekTepai ecenTey, | MaTeMaTHKAIBIK
KypacTeIpy KOMIBIOTEPIIiK OarnapraManap NAKeTTepiH KONAaHA OTBIPHIT PAJMONEKTPOHMIBIK | CTATHCTHKA)
Konctpynposanue KypalIapIelH MEXaHU3MACPiH KYPacTHIpy AAFIbUIapsiH MERTepY Oobin Tabbansl. | Matematnka 2 (Teopms
MEXaHU3MOB U  HeCyLIMX Tenpto QUCUUIUIMHEET ABIAETCS M3yYeHHE OCHOB KOHCTPYHPOBAHWS MEXAHM3MOB M | BEPOATHOCTH H
KOHCTpYKUMI MEKTPOMEXAHUMECKHUX YCTPONCTB, NMPHOOPETEHHE HABHIKOB pacyeTa MEXaHH3MOB | MareMaTHdecKas
PaIHOIIEKTPOHHBIX CPEACTB PanMO3NEKTPOHHBIX CPEICTB, HX JeTaledl W y3noB, HECYMUX KOHCTPYKIHH, | CTATHCTHKA)
Design of mechanisms and HA3HAYCHW NOIMYCKOB H MOCANOK, pacuéTa pa3sMepHBIX Liemlelf, KOHCTpyHpoBaHus | Mathematics 2

supporting  structures  of
radio-electronic equipment

MEXaHH3MOB PaZHOINCKTPOHHEIX CPEACTB ¢ MPHMEHEHHEM [AaKETOR KOMITBIOTEPHBIX
IPOTPaMM.

The purpose of the discipline is to study the basics of designing mechanisms and
electromechanical devices, acquire skills in calculating mechanisms of radio
electronic devices, their parts and assemblies, supporting structures, assigning
tolerances and landings, calculating dimensional chains, designing mechanisms for
radio electronic devices using software packages.

(Probability Theory and
Mathematical Statistics)
duzrka

Duzrka

Physics
PagnosnexrpoHABIK
KYpaJiapst
KOMOBIOTEPJIK MOJENBIEY
Herizaepi

OCHOBHL  KOMIIBIOTEPHOTO
MOJEJMPOBAHHSA
PaIMO3IEKTPOHHBIX
cpeicTs

Fundamentals of computer
modeling of radio
electronic equipment
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17 | BIITK PagnosnexTpoHABIK BiniM amyursl MexaHU3MIED TEOPHACHLIHBIH HEri3gepiH, OepikTik, KATTBIILIK kaoHe | DaexTp TisbexTepiHin

BJI KB Kypangapasg Tipek OPHBIKTBUIBIK  TeTiKTepiHiH  OenuIexTepiH ecenTey  HeTi3gepiH, coHaaii-ak | TeOpUsChl

BD EK KOHCTPYKUHAIAaphl  MeH MEXaHU3M/EPAIH IONIiK TEOPHACHIHBIA 3/EMEHTTEPIH XoHe paguoanekTpoHablk | Teopus — dnexTpHUecKHX
TeTiKTepi KypallIapAafbl ©3apa anMacy Heri3faepiH MeHrepeni. nenei
Hecymue KOHCTpYKUUH H OByuarounicss OCBOMT OCHOBHL TEODHM MEXaHW3MOB, OCHOBHEI pacyeroB pmeraneit | Electrical circuit theory
MEXaHH3MBI MEXAHU3MOB Ha IPOYHOCTE, JKECTKOCTh ¥ YCTOHYMBOCTD, a TAKKE 3IEMEHTH TeOpHH | DNEKTPOHIBIK — Kypauaap
PagUO3NIEKTPOHHBIX TOYHOCTH MEXAHH3MOB M OCHOBBI B3aMMO3AMEHAEMOCTH B PaJHO3EKTPOHHBIX | KOHCTPYKLMANAPBIHBIK
CpEeICTB CpeZCTBaXx. MaTepHaIapbI
Supporting  structures and The student will master the basics of the theory of mechanisms, the basics of | MaTepuaibsl KOHCTPY KLUt
mechanisms  of  radio- calculating the details of mechanisms for strength, rigidity and stability, as well as | aJeKTpOHHBIX cpeJCTB
electronic means elements of the theory of accuracy of mechanisms and the basics of | Electronic construction

interchangeability in radio electronic means. materials
18 | BITTK PagnoanekTpoHIBIK [IoH  SMEKTPOHABIK KypaagapiAbl 93ipney KesiHge moCanayiplH TEXHHKANGIK | PanuosNeKTPOHIBIK

B KB KYPBUIFBLIAp ABI KYPalfapeiHGIH - peni  Typanel KocibM OimiMmi KaueIITacTBIpyFa; 3aMaHayH | Kypanmapist xoGanaymbiH,

BD EK xobanayablH  TEXHHUKANBIK HIDKEHEPIIK KoHE FRUIBIME TOXIpHOeeri xobanay AbIH TEXHUKANBIK KYPAITAPLIHEH | aKiapaTThIK
Kypangaph peniH, coHpali-ax KypbUIFbLIApABl xo0anay KesiHie TYBIHIAHWTEIH MiHAETTEPA] | TEXHONIOFHIAPLL
TexHudeckue CpeAcTBa eIy TiH HeTisri omicTepiH 3epieneyre; GYHKUHOHANOBIK YAMBIKTapAaH Gacran | MHpopManuoHHEIE
[IPOEKTUPOBAHHA SMEKTPOHIBIK JKyienepre JeHiHri TeXHMKaNBIK TANCBIpMara COHKeC OpTYPJi | TEXHOJOTHU
PaNMO3IEKTPOHHBIX MaKcarTarbl 3aMaHayH 3JIEKTPOHIBIK aMnapaTypaHbl KYPYABIH NPAKTHKAIGIK | NPOEKTHPOBAHUS
YCTpOHCTB JAFIbUTapBIH AaMbITYyFa MYMKIHIIK Gepexi. PadMo3NEeKTPOHHBIX
Technical means of Hucuunnvza mMmo3BojsieT CQOPMHPOBATE NPodecCHOHaNbHEE 3HAHHA O PpOIH | CPEICTB

designing  radio-electronic
devices

TeXHWIECKHX CPENCTB TPOEKTHPOBAHUA NPH pPa3palboTKe SJIEKTPOHHEIX CPEACTB;
U3YYHTB POJIM TEXHHYECKUX CPEJCTB MPOESKTHPOBAHUA B COBPEMEHHON HEDKEHEPHOM
W HayJHOM NpakTHKe, a TaKKeé OCHOBHbIE METOIbl PELICHHUs 33j1ad, BOZHHKAIOMIHE
OpH [POEKTHPOBAHHH YCTPOHCTB; Pa3BHUTHE MPAKTHYECKHX HABBIKOB MOCTPOCHHS
COBPEMEHHOH JIEKTPOHHOM alllaparyphl paziuyHOro0 Ha3HAYEHHUA B COOTBETCTBHH C
TEXHMYECKMM 3aJaHHEM, HauuHas OT (yHKUMOHANBHBIX AYEEK N0 INEKTPOHHLIX
CHCTEM.

The discipline allows you to form professional knowledge about the role of technical
design tools in the development of electronic tools; to study the role of technical
means of design in modern engineering and scientific practice, as well as the main
methods for solving problems arising in the design of devices; development of
practical skills in building modern electronic equipment for various purposes in
accordance with the terms of reference, ranging from functional cells to electronic
systems.

Information  technology
design of radio electronic
means
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19 | BITK PafnosneKTpoHmBIK 5 [ToH 3neKTPOHABIK XKykeneperi 6ackapy NpOLECTEPiHiH KAINB 3aHIBLILIKTApLH | MateMaTtHKa 1
B/l KB xyienepaeri 6ackapy 3epTTeyre, MaTeMaTUKaIBIK Tanjaay *KoHe MOJECNbIEY, KYPHUIBIMABIK cXxeManapiael | Matemartuka 1
BD EK Herizgepi Tajay XoHe CHHTE3NCY, JJMEKTPOHILIK XKYHenepIiH AMHAMUKAIBIK cuiaTTaMatapeia | Mathematics 1
OCHOBHl ~ yOpaBNCHHA B K&JIBINTACTHIPY XaHe Gomkay ofiCTepiH KOJJaHa OTHIPBLI, SNEKTPORABIK Xyterepai | Ludpubik
P2AHO3NEKTPOHHBIX ecenTey/IiH NPaKTHKAIBIK JafAbUIapbIH alyFa MyMKINIiK 6epeni. KYPBUIFBLIapABIH
cHCTEMaX JUCUMILTHHA NO3BOJHT H3Y4YHTh OOIHE 3aKOHOMEPHOCTH TIPOIECCOR YNPABJICHUS B | CXEMOTEXHUKACHI
Fundamentals of control in PanyOINCKIPOHHBIX CHCTEMaX, TNpPHOGPECTH MpaKTHYEeCKHe HABBIKM pacdeTa | CXeMOTEeXHHKA HM(pPOBLIX
radio electronic systems PaIHOIIEKTPOHHBIX CHCTEM C NPUMEHEHHEM METONOB MATEMATHYECKOrO aHAM3ad M | YCTPOMCTB
MOJENNPOBaHMA, aHaiu3a M CHHTe3a CTPYKTYPHBIX cxeM, ¢opmuposasus u | Circuitry of digital devices
HPOTrHO3MPOBAHMS JMHAMHUYECKHX XaPAKTEPUCTHK PAXHOIEKTPOHHEIX CHCTEM. ONEKTPOHMIBI acran
The discipline will allow you to study the general laws of control processes in radio | xacaymein JNMEMEHTTIK
electronic systems, to acquire practical skills in calculating radio electronic systems | 6asacsl
using methods of mathematical analysis and modeling, analysis and synthesis of | PaguosiexTpoHABIK
structural diagrams, the formation and forecasting of the dynamic characteristics of | kypanmapasIH >neMeHTTIK
radio electronic systems. 6azacht
OneMeHTHAA Gaza
PaANOIIEKTPOHHBIX
CpPencTB
Elemental base of radio-
] electronic means
Herisri bbb nemece Minor moxyxi / MopyJis ocnosHoro OII unu Minor/ Model major EP or Minor
, (15 xpenur/15 xpexuTon/ 15credits)
Herizri bbb nonpepi / Jucnunnunnnt ocnornoii OI/ Disciplines major EP
20 [ BIITK OAEKTPOHIBIK Kypanjgap 5 Binim anyumisuiap 3amaHayd KOHCTPYKLHMAIBIK MaTepHAaljap canachiH TepeHipex | KaciGu keiameTke Kipicne
B KB KOHCTPYKUMATAPBIHBIH KapacTBIpajbl, PalMOdNEKTPOHABIK Kypajapibl jkacay KesiHlIe KONAaHLUIATHIH | Beegenue B
BD EK MaTepUaIAaphl MaTepHalApALIH MEXaHUKAJIBIK, TEPMOQH3HKANIBIK, NEKTPOXHUMUSITBIK, ONTHKANBIK | MPOQECCHOHANBHYI0
Marepuanmsl  KOHCTPYKUHIA KacueTTepi Typansl 6iNiMiH KATBINITACTEIPAIbL. JEATENBHOCTh
3NEKTPOHHBIX CpencTs OGyyalouwecs  Gonee  yrmyOImeHHO  pacCMOTPAT  0ONAacTh  COBpeMeHHBIX | Introduction to
Electronic construction KOHCTPYKIOHHEIX MATepHAioB, CPOPMHUPYIOT 3HaHUA B 00JaCTH MEXaHHUYECKHX, professional activities
materials TEINO(U3MIECKHX, INEKTPOXMMHYECKUX, ONTHYECKHX CBOWCTB MarepuanoB, | PaiuosneKTpOHABIK

HCIONB3YEMBIX TIPH CO3IAHHH PAJHOINEKTPOHHBIX CPEICTR.
Students will take a more in-depth look at the field of modern construction materials,
form knowledge in the field of mechanical, thermophysical, electrochemical, optical
properties of materials used in the creation of radio electronic equipment.

KYpalfapJbiH 3eMEeHTTIK
6azacel

DreMeHTHAs 6aza
PaIMO3NEeKTPOHHBIX
CPENCTB

Elemental base of radio-
electronic means
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21 | BITK Pa/iHO3IEKTPOHMKA KIHE 5 OneKTp Ti36ekTepinin
BJ1 KB GaiinaBric HeTi3aepi TEOPHACH
BD EK OCHOBBI PAAUONEKTPOHUKH .. - . . . . | Teopus  3smeKTpHHIECKIX
N BiniM amymer ka3ipri 3aMaHTHl paJMOTEXHUKAIBIK KYpalIapAbslH Herizgepin Gimemi, nereit
. . aTHOTEXHUKAIBIK CHTHATAAPABl KATBIOTACThHY o¢ a0bUIIay JKoHE OHIE - .
Basics of electronics and pa . N flapast K Py, Bepy, K ay WICY | Electrical  circuit theory
- . HETI3ACPIH, Kasipri 3daMaHfbl pagdo XKOHE TECJICBUBUSIIBIK NNQNU Tapary,
communications . . L Hudpasix
pamgHoONOKALMs, KOMITBIOTEPNIK aKMapaTThl ChIMCHI3 alMacy JKyHeNepiHiH KYMbIC P—
icTey MpUHITUNITEPiH 3epaenei. i P
N CXEMOTEXHHKACHI
OOyuaronuiics MpHoOpeTaeT 3HAHHA OCHOB COBPEMEHHBIX  PaAHOTEXHHMYECKHX
CxeMoTexHMKA HHA(PPOBBIX
CPEACTB, HW3ydYaeT OCHOBHI (JOPMHMpPOBaHWS, Mepeladd, mpHeMa H 00paboTKd yerpoficTs
AHOTEXHUIECKHX CUTHANIOB, IPUHIIUIIOB AeHCTBHSA COBPEMEHHBIX CHCTEM paguo- U | . ~ . . . .
pax » MPHHI A P pajuo- 1 Circuitry of digital devices
TENEeBU3HOHHOTO BELIAHHMS, PAIHOIOKAIMH, OeCIPOBOIHOr0 06MEHa KOMITBIOTEPHOI
N ONeKTpOHIBI acmar
ME{OMATIECH. KacaymblH  37eMEeHTTIK
The student acquires knowledge of the basics of modern radio equipment, studies the mmumow
basics of the formation, transmission, reception and processing of radio signals, the
o . . .. - OnemMeHTHAsM 6aza
principles of operation of modern radio and television broadcasting systems, radar,
; . ] MEKTPOHHOTO
wireless exchange of computer information.
TIPHOOPOCTPOCHUS
Element base of electronic
o o instrumentation
22 | BIITK OIEKTPOHIBIK KYPaIIapAbIH 5 BimiM amymsl 37eKTpOHIBl Kypanaapmbl xkodamay koHe OHTainaHIBIpy Kesinme | Kocibu KersMmeTke Kipicme
BI KB CXEMaTBIK JK9HE KyMemix KOMIIBIOTEPIIIK MOJENBJACY KoHe KackaaTap MeH Topantapisl GU3HKaNeK MakeTTey | Beemenue B
BD EK TEXHUKACHI Olmimzepi MEH ICKepMIKTEpPiH, XaHa cXeMalbIK INelliMIep Kabbuiaay jKoHe YNTiiK | mpodeccHOHaNbHYIO
CxeMO- M CHCTEeMOTEXHHKa memimMaepAi Aypeic maipanady, OGU3HKANBIK MAKeTTey JKOHE KOMITBIOTEPINIK | AeATENBHOCTE
JNEKTPOHHBIX CPEJICTB MOJENBACY KOMEriMeH OcChl IIeINiMIepAl Tekcepy >koHe HakTbinay narmbutapeid | Introduction to
IEKTP p ) Py Yy p ¢
Circuit and system MEHTepeni. professional activities
engineering of electronic Ob6y4arowuiics npuodpeTaeT 3HAHUA M YMEHHA KOMIBIOTEPHOIO MOAETHPOBAHHUSA U | DJexTp TizGexTepiHin
means GU3HYECKOr0 MAaKeTHpOBaHMA KAackagoB M Y3JIOB IPH MPOEKTHPOBAHHH M | TEOPHACH
ONTUMH3AUMH dIEKTPOHHBIX CPEICTB, HABBHIKH MPUHATHA HOBBIX CXEMHBIX pemueHuil | Teopus  3JeKTPHICSCKHX
{ NPaBHABHOTO HCIONB30BAHM TUIIOBHIX, IPOBEPKH M YTOUHESHUA ITHX pelleHuil ¢ | memei
MOMOIUBIO PU3UYECKOr0 MAaKeTHPOBAHHA M KOMIBIOTEPHOTO MOIEIHPOBAHMS. Electrical circuit theory
The student acquires the knowledge and skills of computer modeling and physical
prototyping of cascades and nodes in the design and optimization of electronic
means, the skills of making new circuit solutions and the correct use of standard
ones, checking and refining these solutions using physical prototyping and computer
modeling.
6 cemecTp /6 cemecTp / Semester 6
KOO xomnonenrti / BY3oBckuii komnonenT / University component
23 | BIIXXOOK | PaguosmekTpOHIBIK 6 BimiM amymmr kociu  crammapTTapra  coliKeC 3MEKTPOHABIK — Kypammapiael | Maremaruka 2
Bl BK KYpalAapael KypacTHIpYIBIH KOHCTPYKTODIbIK  xo0anay, pagHOdNeKTPOHOBIK, JAaT4MK koHe arkapyms! | (bIkrmManmsikrap
BD UK Herisgepi anraparypaiapasl kacay Goiibiama G6iniM MeH ickepmikTi anazsl. TEOPHACH MeH
OcHOBBI  KOHCTPYHPOBaHUA OO6yyatommiics  npuoOpeTaeT 3HAHWA M YMEHWS 1O KOHCTPYKTOPCKOMY | MAaTeMATHKAJBIK
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Mm.n:ouhoﬁ.wommzx CpelcTR
Fundamentals for the design
of radio electronic means

OPOEKTUPOBAHHIO JMEKTPOHHBIX CPEACTB, IO CO3IZHHIO PaJXHOANEKTPOHHOI,
JaTYUKOBOH M WCHIOJHUTEJNFPHOM  anmapatypsl B COOTBETCTBHM ¢
npodecCHOHATTBHBIMYA CTAHAAPTAMH.

The student acquires knowledge and skills in the design of electronic devices, in the
creation of radio electronic, sensor and executive equipment in accordance with
professional standards.

CTATHCTHKA)
Marematnka 2 (Teopus

BEPOATHOCTH u
MaTeMaTHIecKas
CTaTHCTHKA)

Mathematics 2

(Probability Theory and
Mathematical Statistics)

Hmkenepix KOHe
KOMITBIOTepIiK rpaduka
Umxenepras u

KOMITbIOTEpHas rpaguka
Engineering and computer
graphics

Tarpay Gofiinma komnouerTTep / KomnoneHTsI no BoiGopy / Optional Components

24 | KII TK Hataux anmaparypacsH 7 biniM amymsiiap yIn enireMai KOMHBIOTEPIiK MOJIE/bAEY CAllachkiHaa OimiM ananel, | MareMarrka 1
ITI KB MOJENbACY 3aMaHayd KonpaHOanel OarmapraManap IakeTTepiH  DaiijamaHa  OTeIphIn, | Maremarmka 1
PD EK MopnenvpoBanue HHXEHEPNiK-KOOAIBIK MiHAeTTep i Melly JaFNblUiapblH, DaTYHK annapaTypaiaphia | Mathematics 1
JaTYUKOBOM  ammaparypel Mozenbaey Oinirin anagpl. Duznka
Sensor hardware simulation O6yuaromuecs MpuoOpeTYT 3HAHWS B OOGNACTH TPEeXMEPHOTO KOMIBIOTEpPHOro | Mu3MKa
MOJE/MPOBAHMA,  HAaBLIKM  DEMCHHS  HHKCHEPHO-TPOSKTHHIX  3amad ¢ | Physics
HCIIONIb30BAHMEM COBPEMEHHBIX IIAKETOB NPHKIAAHBIX TNpOrpamM, ymenue | Lludpabik
MOZEJIHPOBATh JATIMKOBHIE ANIapaTypsl. KYPBUIFBLTaPIBIH,
Students will acquire knowledge in the field of three-dimensional computer | cxemoTexHHKaCH
modeling, skills in solving engineering and design problems using modern software | CxeMoTexHMKa UHGPOBBIX
packages, the ability to model sensor equipment. YCTpOiicTB
Circuitry of digital devices
25 | KITTK Harauk annapaTypackiH 7 Ior enmey, Oaxpuray >xoHe Oackapy yamepictepi yiiiH JaTyMK ammaparypachlH | Martemartuka 1
KB wobanay wobanay OoiibiHIIA GiJliM MEH TarAsLIapIbl KAIBINTACTHIPYFA, COHBIY 1IiHAe JaTuuk | Matemaruka 1
PD EK IpoextupoBanue anmapaTypachid OHAIpY i METPOTOTHLIBIK KaMTaMachl3 eTyre MyMKiHaik Gepei. Mathematics 1
JaT4UKOBOH ammapaTyphl Huciymimea 1no3sonaeT chopMHpOBATh 3HAHMS W HABBIKU N0 MPOSKTHpOBaHHIO | Pu3HKa
Sensor equipment design JaTYAKOBOM anmnapaTypsl IA MPOLECCOB HW3MEPEHKs, KOHTPOJNA W ympasieHud, | Dusmka
BKJIIOYas METpOJorudeckoe obecrneueRnue NPOU3BOACTRA JATUHKOBOMH aNMapaTy sl Physics Mudpnbix
The discipline allows you to form knowledge and skills in the design of sensor | KypbUIFBLIAPABIH
equipment for measurement, control and management processes, including | cxeMOTeXHHKACHI
metrological support for the production of sensor equipment. CxeMOTeXHHKa LIHPPOBBIX
YCTPOHCTB
Circuitry of digital devices
PanuoanekTpoBAbIK
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Kypamaapasl xobanay JeH
AKIapaTIBIK
TEXHOJOTHSIIAPHI
Hrdopmanmonnsie
TEXHONOTHH
HPOSKTHPOBAHIS
PagHO3NEKTPOHHBIX
CpeacTB

Information  technology
design of radio electronic
means

26 | KIITK AHaIOTTHI-LU(PIABIK IloH aHaNoOrTEIK *X5He IUQPPIBIK 3NEKTPOHHMKA KYPHUIFBUIAPHIHBIH OpeKeT eTy | PaamosnekTpommpix
I3 KB KYPBUIFBLIApIBI xKoOanay IPUHIMNTED], ONAp/IbIH CanablK XoHE CaHABIK KOPCEeTKIINTepi, ecemrtey SmicTepi, | KypanjapielH IeMEeHTTIK
PD EK IIpoexTHpoBaHue aHaIOro- COHZIail-aK 3MEKTPOHABIK Kypammapibl kolanay ke3iHme oiapasl nainanaHymslH | 6asacet
1bpOBBIX ycTpoiicT Herisri epexmenikTepi GofipiHuIa GLIIMAL KANBINTACTLIPAIEL OnemenTHas 6a3a
Design of analog-digital Hucuumuimna GopMUpyeT 3HAHKA N0 TIPMHIUIIAM IeHCTBHA YCTPOHCTB aHAIONOBOM H | PaJo3NEKTPOHHEIX
devices UM(POBOA 3NEKTPOHMKM, HMX KAYECTBEHHBIM H KONMYECTBEHHBIM IIOKA3ATEJNAM, | CPEICTB
MeTo/iaM pacyéTa, a TAKKe OCHOBHEIMH OCOGEHHOCTAM MX HCHONB30BaHmsA npH | Elemental base of radio-
NPOEKTHPOBAHUH IEKTPOHHBIX CPEICTB. electronic means
The discipline forms knowledge on the principles of operation of analog and digital
clectronics devices, their qualitative and quantitative indicators, methods of
calculation, as well as the main features of their use in the design of electronic
devices. -
27 | KIITK ONeKTpoHIEIK  Kyienepai BuriM amymel (Gu3MKanblk IaMaHBl JIUEYHIH HAKTBI MOCENeCiH memy ymid | Gusuka
I1J1 KB ecenrey *kaHe xobanay SMCKTPOHIBIK CXeMaHBIH JMEMEHTTepI MEH TYDIH TawJaynbl, CXeMajapisl ecenrey, | Ousuxa
PD EK Pacyer u mpoexTupoBaHue Tannay oKkome kobanay omicTepiH, HaKTBI TYPNEHMIprill KypeUrbLiapasid | Physics
3JIEKTPOHHBIX CHCTEM CHNATTaMaNapeIH oJIey, onapael 6anray »xoHe KeHiHri SMeKTpoHaslk Oiokrapmen | Matematuka 1
Calculation and design of yitnectipyni yitpenemi. Maremaruka 1
electronic systems OGyyarompiicss Hay4yWTcA BbHIOMpaTh 3MEMEHTHl M BHI 3NEKTPOHHOM cxeMbl M | Mathematics 1
peLIeHHA KOHKPETHO 3a1aYu U3MepeHds GU3MIeckoil BeJIMIHHDI, OCBOMTE MeToms! | Lludpbik
pacqeTa, aHanuW3a M NPOSKTUPOBAHHS CXEM, M3MEPCHMA XAPAKTEPHUCTUK PEaNibHBIX | KYPbUIFbLIAPIBIH
npeobpasoBaTENEHEIX YCTPOUCTB, HX HACTPOMKH H COTMacOBAHMSA C MOCHEAYIONMMMH | CX€MOTEXHUKACHI
3NEKTPOHHBIMH GIOKaMH. CxeMoOTeXHUKa HU(PPOBHIX
The student will learn how to choose the elements and type of electronic circuit for | yctpoiicts
solving a specific problem of measuring a physical quantity, master the methods of | Circuitry of digital devices
calculating, analyzing and designing circuits, measuring the characteristics of real
converting devices, adjusting them and matching them with subsequent electronic
blocks.
28 | KIITK PagnosnekTpoHaBIK IToH 3MeKTPOHABIK KYpaniapsl d3ipIey/ieri TeXHUKANLIK GaKpUiay ALIH PO Typansl | AHATOTTHIK
I1JI KB KypaJjapibl  TEeXHHKANBIK K3Cibu 6iniMai KameImTacTHIpyFa MYMKIHIIK Gepeni, Kasipri MHXEHEPTiK KbI3METTe | KypbUIFBLIAPIBIH
PD EK 6aKpLnay KIHE NMPAKTHKANA TEXHUKANBIK 6aKpUIay JbIH PONIiH 3epTTe . CXEMOTEXHUKACH
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Texuudeckuit KOHTPOJb Aucupminea No3poaseT cQopMHpoORaTh NpodecCHOHANbHbIE 3HaHMA O poMH | CXeMOTEeXHHKA
PanHO3NEKTPOHHEIX CPENCTB TEXHUYECKOrO KOHTPONA B Pa3pabOTKe SMEKTPOHHBIX CPEJCTB; W3yYeHHE PONM | AHAIOTOBBIX  YCTPOHCTB
Technical control of radio TEXHMMECKOro KOHTPOIIT B COBPEMCHHOMN HIDKEHEPHOH NeATebHOCTH U Ha Ipaktuke. | Circuitry of  analog
electronic means The discipline allows you to form professional knowledge about the role of technical | devices
control in the development of electronic means; studying the role of technical control | Iludpsix
in modern engineering activities and in practice. KYPBUIFBLUIAP OBTH
CXEMOTeXHHKACHI
CxeMoTexHHKa HU(POBLIX
YCTPOMHCTB
Circuitry of digital devices
29 | KIITK PannosnekTpoHABIK 7 CrynenTrep 9SNeKTPOHABI KypannapiblH CeHIMIINri TeopwschH, cemimainik | Koci6u Kei3MeTke Kipicie
O KB KYpanjapIelH  ceHiMminiri KOPCETKILITePi MEH ONapabl ecenTey ONiCTepiH, COHpal-ax ceHIMILTIKTI apTThipy | BBemenue B
PD EK TEOPUACHIHBIH Herizaepi SAicTepiH OKAIEL. npoeCCHOHANBHYIO
OcHOBHI TEOpHH OOyuaromuecs ¥3yJaT TEOPHIO HAJEKHOCTH NEKTPOHHBIX CPEACTB, MOKA3aTeliell | MesTenbHOCTD
HAJEKHOCTH HaJe)KHOCTH U METOJOB MX PacyeTa, a TakKe CIOCOO0B MOBHILICHHS HANSKHOCTH. Introduction to
PaIHOINEKTPOHHBIX CPENCTB Students will study the theory of reliability of electronic devices, reliability indicators | professional activities
Fundamentals of the theory and methods for their calculation, as well as ways to improve reliability.
of reliability of radio
electronic equipment
N 7 cemecrp /7 cemectp / Semester 7
- KOO xomnouenti / BY3opckuii komnouent / University component .
30 | KITXKOOK | PanuosnekTpoHIBIK 5 HaH pagHO3MeKTPOHABIK Kypalnapasl KOpUIaraH OPTaHbIH JKbLTy, KITEMATTHIK xoHe | Llndpisix
b1 BK Kypaniapapl CBIPTKEI MEXaHUKANIbIK JCePiHEeH KOPFayNblH J/iCTEpiH, 3NEKTPOMATHHTTIK YHIECIMIUTIKTI | KypbLIFLLUTAPIBIE
PD UK aceprepAeH Kopray KaMTamachi3 eTy Q;iCTepiH 3epTTeyre MYMKIiHIIK Oepeli; cama TanamTapsl MeH | CXeMOTEXHMKACHI
3ammuTa pagHO3NEKTPOHHBIX KYMBIC JKarjiaiapblHa CoMKeC ONapiblH KYMBIC iCTeyiH KaMTamachi3 ereTiH | CXeMOTEXHMKA IH(POBBIX
CpeICTE  OT  BHEWIHHX PaIMO3JIEKTPOHIBIK KypaniapAp! xo0anay snicTepiH MeHrepyli KAMTaMacki3 eTeli. | ycTpoiicts
BO3JEHCTBHIA JucuMinea  TO3BOMNAET  M3YYMTB  KOHCTPYKTOPCKME — MeTomer  3amuthl | Circuitry of digital devices
Protection of radio PanvodNIeKTPOHHBIX CPEACTB OT TEIUIOBBIX, KIAMATHYECKHX H MEXaHHYECKHX
electronic equipment from BO3ZCHCTBHN OKPYXAIOWIEH Cpenbl, METONB O00eCredeHus 3NEeKTPOMArHUTHOM
external influences COBMECTHMOCTH; OBJaJeTh METOJaMH KOHCTDYMDOBAHHA PaIMO3JIEKTPOHHEIX
cpeacts, ofecneumBaomMX KX (YHKHWOHMPOBAHME B  COOTBETCTBHM  C
TpeGOBaHHAMM Ka4eCTBA H YCIOBHAMH SKCIUTYATAIHAH.
The discipline allows you to study design methods of protecting radio electronic
equipment from thermal, climatic and mechanical effects of the environment,
methods of ensuring electromagnetic compatibility; master the methods of designing
radioelectronic devices that ensure their functioning in accordance with quality
requirements and operating conditions.
31 | KII2)KOOK | Iudpneix 5 BiftiM amynrbl KypBUIEICTBIH KAFMIATTAPHIH XKOHE XO0AIAYIBbIH Ka3ipri 3aMaHFHI PamuosnexTpoHasiK
BJ1 BK 6armapramanaHaTeiH omicTepiH 3epieneiimi, coHpaii-ak GarmapraMalaHATHH JOTMKANBIK HHTETPABL | KYpanxapisi
PD UK KYPBUIFBUIApAA cxemanap 6asachlHIa LHMQPIBIK  KYPBUIFBLIAPABI  93ipiiey[e  NPAKTHKAILIK | KOMIBIOTEPIIK MOJENbAEY
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PaIHO3TIEKTPOH/IBIK JarApIIapra ue Goanst. Herizaepi
Kypangapsl xobanay O6ydarommiics W3yduT NPUHLHMNBL TOCTPOCHHA M COBPEMCHHBIX MeTOJ0B | OCHOBBI KOMITBIOTEPHOIO
[IpoekTupoBanue HPOEKTHPOBAHMA, @ TAKKe NOJyYHT IPAKTHYECKHE HAaBBIKM B pa3paboTke WidpoBLIX | MOJENHPOBAHKA
PaITHOINEKTPOHHBIX CPECTB YCTPOMCTB Ha 6a3e MpOrpaMMHUpPYEMBIX JIOMHHIECKHX MHTErPAIbHBIX cxeM ITJTIHC. PaIMO3JIEKTPOHHBIX
Ha HUPOBBIX The student will study the principles of construction and modern design methods, as | cpencts
NPOTPaMMHUPYEMBIX well as gain practical skills in the development of digital devices based on | Fundamentals of computer
ycTpolicTBax programmable logic integrated circuits FPGA. modeling of radio
Design of radio electronic electronic equipment
means on digital
programmable devices

32 | KII2KOOK | PagmoaieKTpOHABIK IIoH  OHAIPICTIH TEXHONOTHSANBIK JKyHelNepiH, COHBIH imiHge eoHjipicTiH | MaTteMaruka 2

I BK Kypanaapiel AaHBIHAAYIBIH KApKBIHOBUIBIFGl MEH THIMJLNriH, eHIipiseTiH eHIMHIH korapsl camachiH | (bIKTHManmBIKTap
PD UK OHTIpicTiK poUecTepin KaMTaMachi3 eTeTiH OHTalbl TEXHONOIHANBIK MpoLecTepai xobanay xkoHe Gackapy | TeOpHACH! MeH

aBTOMATTaHABIPY SHicTepiH, aBTOMATTAHABIPY KYpaljapblH, OHBIH IMiHAE MKEMIi OHIIPICTIK | MaTeMaTHKAJBIK
Apromaruzanus KyHenep/i, MOAENb/CY SMICTEPiH, OHTAIIAHABIDYAbI, TANAAYABL JKOHE CHHTE3NEY/, | CTATHCTHKA)
NMPOHU3BOACTBEHHBIX COHflali-aK ~ KYpacThIPy-MOHT@XIay OHMIPICiHIH TEXHONOTMANBIK kabmpikray | Maremaruka 2 (Teopus
[POLIECCOB  M3TOTOBJIEHHS KypanjgapsiH xo6anay/iel aRTOMATIAHABIPY Al 3ePTTEYTe MYMKIHIiK Gepei. BEPOATHOCTH u
PaZMOMIEKTPOHHBIX CPEeJICTB Jucuumiupa  MO3BONAET H3YYMTh TEXHONOIHYECKHE CHCTEMBI INPOM3BOICTBA, | MaTeMaTUdeckas
Automation of production BKJIFOYAs  METOMBI NPOEKTHPOBAHHA M YOpaBlleHHd  ONTUMANHHBIMH | CTATHCTHKA)
processes for the TEXHOJIOTHYECKMMH  MpoleccaMy,  obecredyMBalOIMX  uHTeHCHOuUKanmo u | Mathematics 2

manufacture of  radio
electronic equipment

3¢ eKTHBHOCTh TPOM3BOJICTRA, BBICOKOE KAYECTBO HM3IOTABIMBAEMON ITPOXYKIIHH,
H3YYSHME CPEACTB ABTOMATH3ALMH, B TOM YHC/IE THOKMX POM3BOICTBEHHBIX CHCTEM,
METOJOB MOJEIIHPOBaHMS, ONTUMM3AIWM, AHAIM3A W CHHTE3d TEXHOIOTMYECKHX
CHCTEM IIPOM3BOACTBA, a4 TAKKEe aBTOMATH3ALMIO NPOSKTHPOBAHHA CPEACTB
TEXHOJIOTMYECKOro OCHAMEHNA COOPOYHO-MOHTAXKHOTO MPOM3BOICTRA.

The discipline allows you to study technological production systems, including
methods of design and management of optimal technological processes that ensure
the intensification and efficiency of production, high quality of manufactured
products, the study of automation tools, including flexible production systems,
methods of modeling, optimization, analysis and synthesis of technological
production systems, as well as design automation of technological equipment for
assembly and assembly production.

(Probability Theory and
Mathematical Statistics)
Dusuka

®usuka

Physics
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KIT1 )KOOK
7] BK
PD UK

OnrosnexTpoHHkKa
OrnroanexTpoHuKa
Optoelectronics

Ionni sepueneylin MakcaTbl Ka3ipri 3amMaHFbl ONTOSNEKTPOHHKAHBIH 3JIEMEHTTIK
XOHE KOHCTPYKTHBTIK (a3acbIMEH TaHBICY koHE OaiiaHbiC, FRUIBIME 3€pTTEYIIED,
*KaHa MaTepHangap MeH onapfiaH OylsiMIap eHIipy YIIiH *OFaphl TEXHOJOTHAIIBIK,
#aO#plKTa NaliIaNaHBIIATEIH ONTOMIEKTPOHABK KYPBUIFBUIAPIBIH SKYMBIC icTey
NPUHUMANTEPIH GUTyMEH, CHHTE3IMCH XKoHE TalJayhIMeH OallTaHbICTE Ky3bIpeTTepai
KaJbINTAcThIPY GOJBIN TabbUIAMBL.

Ienpro  M3ydeHHs MUCLMIUIMHBL SABJIACTCA O3HAKOMICHHE C OJJIEMEHTHOM H
KOHCTPDYKTHBHOH 6a30#f COBpeMEHHOM ONTOXIEKTPOHUKH W (HOPMHPOBAHHE
KOMIIETEHIIHH, CBA32HHBIX CO 3HAHWEM IPHHIIMIOB PaGOTHI, ¢ CHHTE30M U aHAIU3OM
(YHKIMOHMDOBAaHHA  ONTOXIEKTPOHHBIX  YCTPOMCTB,  HMCHONB3YEMHIX B
BBICOKOTEXHONOTHYHOM OOODYJOBaHUH [N CBA3M, HAyYHBIX HCCJIEIOBAHKI,
MIPOM3BOJACTBA HOBBIX MAaTEPUAIIOBR M H3AEHI H3 HUX.

The purpose of studying the discipline is to familiarize with the elemental and
constructive base of modem optoelectronics and the formation of competencies
associated with knowledge of the principles of operation, with the synthesis and
analysis of the functioning of optoelectronic devices used in high-tech equipment for
communications, scientific research, production of new materials and products from
them

ONEKTPOHABIK — Kypajijap
KOHCTPYKIUSITAPBIHBIH
MaTepHaIIapkl
Martepuanbl KOHCTPYKUMEA
JIEKTPOHHBIX CpencTB
Electronic  construction
materials

34

BII TK
BIL KB
BD EK

PanyioneKTpOHIbIK
OHEepKacinTeri  SKOHOMHKa
XoHe OH3Hec-KocHapiay
OkoHoMuka ®u  OuzHec-
IUIAaHUPOBaHHWE B OTPACIH
PaIHO3IEKTPOHHKH
Economics and Business
Planning in the Electronics
Industry

5

Tawunay GoiibiHma komnoHeTTTep / KoMnoneHTsI M0 BLIGODPY / Optional Components

IloH cTynenTTepAe palUO3NEKTPOHUKA CaNachIHBIH KYMEBIC iCTEY 3aHABUILIKTAPHE
MOHE OCBI cala KoCiMOPBIHIAPHIHBIH KYMEIC iCTEYiHIH 3KOHOMHKAIBIK TETiriHiH
ONpUHOUOTEP]  Typanel, COHHalf-ak  KpI3METTIH  SPTYPJAi  canaiapbiBaFsl
SKOHOMHKAJBIK OiNiM Herisgepi Typaisl TyTac TYCIHIK KAIBLINTACTRIPYFa, COHNAM-aK
CHIPTKBI QHE 1IIKi OPTaHBIH KONTEICH JXaHE YHEMI 63repill OTHIPATHIH XKarIaiiapbid
€CKepe OTBIPBIN, CTYyAEGHTTEPHiH OW3HEC-KOCHApIaydblH FHUILIMHA-KOIIAHGAIbE
amnapaTthlH JkOHe OM3HECTi »KAKbIH MOHEe Y3aK Mep3iMiNi NepcrmeKTHBajiapra
NEPCIEKTHBANEIK MOIEAbAEY Al KANBINTACTRIPYFa BIKIAN eTyTe MyMKIHAIK 6eperni.
Jucuuimiuga no3sonseT GopMHUpPOBaTh y CTYACHTOB LETNOCTHOTO TPEACTABIEHHSA O
3aKOHOMEPHOCTAX (GYHKUHOHHPOBAHUA OTPACIH PANMOINEKTPOHHKH M NPHHIIHIAX
SKOHOMMYECKOT0 MeXaHH3Ma ¢yHKUHOHHUPOBAHWS NPEIIPHATHI ITOH OTpaciu, a
TakKe 00 OCHOBaX SKOHOMHYECKHMX 3HAHMI B pasiHYHBIX cepax MeATEeNbHOCTH, a
TakKe CHOOCOOCTBOBaTh (OPMHPOBZHMI0 Y CTYACHTOB HAYYHO-IIPHKIATHOIO
ammapaTa OM3HEC-INIAHHPOBAHHS U IEPCNCKTHBHOTO MOAENHMpOBaHHs Ou3Heca Ha
OmmKaiiilyto W JONTOCPOYHYI0 MEPCHEKTHBEL € YYETOM MHOFOYHMCIHCHHEIX H
TOCTOSHHO MEHSIOMIMXCS YCIOBHMI{ BHEIIHEH 1 BHYTpeHHEH Cpenml.

The discipline allows students to form a holistic understanding of the patterns of
functioning of the radio electronics industry and the principles of the economic
mechanism of the functioning of enterprises in this industry, as well as the basics of
economic knowledge in various fields of activity, as well as contribute to the
formation of a scientific and applied apparatus of business planning and prospective

IIpeanpuBUMaTENBECTBO U
OusHec
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.

business modeling in students. short and long term prospects, taking into account the
numerous and constantly changing conditions of the external and internal
environment,

35 | BIITK PagnosnexTpoHuka [lonHin Makcatsl OimiM amyImbLIapia paJHO3NeKTPOHIBIK OHIMIEp HApBIFLIHAAFs! | [IpeANpHHMMATEIECTBO W
BJ KB CaNachIHOAFbl MEHEIKMEHT MEHEDKMEHT I1€H MApPKETHUHITIH epeKIeNiKTepiH CHIATTaiTHIH TEOPUsIILIK Tacinaep | 6usHec
BD EK HQHE MAPKETHHT MEH TYKEIPBIMIAMAIBIK, HIEIApALl KANBIOTACTHIPY, COHIaH-aK OTAHOBIK MKoHE
MeHeKMEHT U MapKETHHT IeTeNiK 3epTTeYIUUIEPAiH KOFAaphl TEXHONOTWUIBIK OHIMAEpIH Lirepinety
B oTpacnu oZIiCTepiH 3epTTey OONBIN TabbITANbL.
PaJAUOINEKTPOHHKH [enpt0 AUCIMIITMHEL ABIAETCS GOpMYIUpOBaHKe ¥ 0GYJArOIUXCA TEOPETHIECKUX
Management and Marketing NOIXOJ0B M KOHUENTYAJIBHBIX UIEH, XapaKTepU3YIOMIX 0COOCHHOCTH MEHEKMEHTA
in the Electronics Industry 4 MapKeTHHIa Ha PBIHKE PafHOICKTPOHHOM NMPONYKIUM, a TAKKEe MCCIEeI0BaHHE
METOJOB MPOABHXECHHA BBICOKOTEXHOJIOTHYHONH TPOAYKLHAH OTEYECTBEHHBIX H
3apyOeKHBIX UCCIeqoBaTeNei.
The purpose of the discipline is to formulate theoretical approaches and conceptual
ideas among students that characterize the features of management and marketing in
the market of radio-electronic products, as well as to study methods for promoting
high-tech products by domestic and foreign researchers.
36 | BIITK TeXHUKATBIK CryleHT JNMEeKTPOMAarHMTTIK 6piCc TEOPHACHIHBIH Herisri GesiMaepidin Teopmsinik | MaTeMaTHka 2
B KB 3NEKTPOANHAMHUKR KOHE AaMyBIH, MHKDOTOJIKBIHABI O€pimic >KemilepiH >oHe SMeKTpoHmsl Kypamuapisid | (bIkruMangsikrap
BD EK MHKPOTOJIKBIHABI MHKPOTONKBIHAB  KYPBUIFBLIAPEIH  ko00amay Ke3iHAe OSNEeKTPOMarHurTiKk epic | TeopHsCH MeH
KYpBUIFBITApAEl  xo0anay TEOPUACHIHBIH (PH3UKANBIK HETi3feNreH KOJINAHBUIYBIH 3€pTTeiiNi. MaTteMaTHKamblK | MATEMATHKANEIK
TexHuueckas MOZeNbACY NiH 3aMaHayH S[iCTEPiH, OIIIey KYPaIAAPEIH KIHE aBTOMATTAHIBIPBLIFAH | CTATHCTHKA)
JNEKTPOAUHAM KA " xobanay yWenepiH KoJiJaHa OTBIPHIN, MHKPOTONKBIHABL KyphUIFblIap MeH | Marematuka 2 (Teopus
TIPOSKTHPOBaHNE AHTeHHanapasl xobanay, 3KCTIEPMMEHTTIK 3epTTey JKOHe NaiiianaHy CaJachIHIArsl | BEPOSATHOCTH u
MHKpPOBOJIHOBBIX YCTPOHCTB 6iniMIi KAJBINTACTHIPY XKOHE NAMBITY. MaTeMaTHYEeCKast
Technical electrodynamics OOGyyaromuiics H3y4uT TEOPETHYECKOE OCBOSHHE OCHOBHEIX pasjelloB TEODHH | CTATHCTHKA)
and design of microwave SJICKTPOMAarHuTHOro noisd, JuHui mepenady CBY w ¢Qusuuecku oGocHoBaHHOe | Mathematics 2

devices

UCMONE30BAHME  TEOPHHM  DJIEKTPOMArHUTHOIO NOJNA NHPH  NPOEKTHPOBAHHH
MMKDOBOJIHOBBIX YCTPOJCTB SJIEKTPOHHBIX CpeACTB. A Tamke (OPMUPOBAHHE U
Pa3BHTHE 3HAHUI B ODNACTH MPOEKTUPOBAHUA, IKCIEPHMEHTANLHOIO HCCIEA0OBAHHA

(Probability Theory and
Mathematical Statistics)
Omzuka

¥ OSKCIUTyaTalud MHKPOBOIHOBBIX YCTPOWCTB K AHTGHH C HCIOJb30BaHueM | Wkenepiik JKOHE

COBPEMEHHBIX METOAOB MAaTeMaTHyeckoro MOACIMPOBAHHA, CPEICTB M3MEPEHMH U | KOMIBIOTEPIIK rpaduka

CHCTEM aBTOMATH3HPOBAHHOTO NPOEKTHPOBAHMUA. PajyosnekTpoHABIK

The student will study the theoretical development of the main sections of the theory | xypanmapms xo6anayasig

of the electromagnetic field, microwave transmission lines and the physically | axmaparTeik

substantiated use of the theory of the electromagnetic field in the design of | Texmonmorusnaper

microwave electronic devices. As well as the formation and development of | HadopmanmoHHbe

knowledge in the field of design, experimental research and operation of microwave | Texzomorum

devices and antennas using modern methods of mathematical modeling, measuring | mpoexTHpoBanUs

instruments and computer-aided design systems. Pamuo3NCKTPOHHEBIX
CPENCTR
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Information  technology
design of radio electronic
means

37 | BIITK ONEKTPOMArHUTTIK TOJKBIHAAP IloH cTy AeHTTEpre SpTYPINi OpTaja, SMEKTPOMArHUTTIK SHeprisHbI Gepy Xeninepinge | Pusuka,
B KB TCOPHACH JOHE YIbTPa XXOFApBl JKHINIKTEri KoHE ONTHKANBIK NHANa30HIAFEl CBISBIKTHIK | DH3HKa,
BD EK Teopus  anexTpoMarHuTHEX KYPLUIFBLIapaa GONAThIH 3JIEKTPOMATHUTTIK IPOLECTEp TeOPHSCHIHBIH Herismepin | Physics
NMMMQ of electromagnetic Ginyre MyMKiHAik 6epeni. Maremarnka 2
waves JMCIMILTMEA TIO3BOJNSET CTyAEHTAM YCBOHTh OCHOBHI TEOPHH 3JIEKIPOMArHMTHBIX | (BIKTHMATIBIKTAD
NpOLIECCOB, MPOMCXOIAMMAX B pasiMYHBIX CpejaXx, B JIMHWAX [Epeladd | Teopusachl MEH
SMEKTPOMATHUTHOR 3HEPruM M JUHECHHBIX YCTPOMCTBAX CBEPXBBHICOKHMX 4YACTOT M | MATEMAaTHKAJBIK
ONITHYECKOrO AUANa30Ha. CTAaTHCTHKA)
The discipline allows students to master the basics of the theory of electromagnetic | Maremaruxa 2 (Teopua
processes occurring in various environments, in electromagnetic energy transmission | BepoATHOCTH U
lines and linear devices of microwave and optical range. MaTeMarHyecKas
CTAaTHCTHKA)
Mathematics 2
(Probability Theory and
Mathematical Statistics)
38 | BIITK PagnoanexTpOHABIK lloH 3amaHayn aBTOMATTAHIBIDELIFAH K00ajiay KyilenepiH Konjgama OTBIPHIL, PamyoanexTpoHABIK
Bl KB Kypanaapisl KypacTblpy IbiH MEKTPOH/BI KYPANNAPABl OPHANIACTHIPY ALIH STiCHAMACKH] MEH NPHMHLHITEP] Typasl | Kypanaapasl
BD EK aKnaparThIK OlmiMmi  KanBINTACTHIPYFA, OMEKTPOHABI  KYPaliapibl — TYPaKChI3AaHIbIPYLIbI KOMHBIOTEPIIK MOJAENbICY
TEXHOJIOTHSIAPhI thakropnapian Koprayra, eHiMHiH GepinreH cama KepceTKilITepiH, SproHOMKKa MeH | Heriszepi
Hndopmanuodubie IM3aiH TananTapblH KAMTaMackl3 €Tyre MyMKIiHAIK Oepei. OCHOBBI  KOMOBIOTEPHOTO
TEXHOJIOTHH Mucuunnnea mMo3ponseT c$pOopMHpOBaThH 3HAHMA O METONONOTMH M NPHHUMNAX | MOJCTHPOBAHHAA
KOHCTPYUPOBAHHS KOHCTPYHPOBAHMA, @ TaKXKEC KOMIOHOBKHM DAalHOdIEKTPOHHBIX CPEACTB C | PagMO3NEKTPOHHBIX
PaMOVIEKTPOHHBIX CPE/ICTB WCIIONIb30BAHHEM COBDEMEHHBIX CHCTEM aBTOMATH3MPOBAHHOIO MPOEKTHPOBAHHSA, | CPEICTB
Information technologies for 3alMTHl  PATHOINEKTPOHHBIX CPEACTB OT JHecrabunmsupyiomux dakropos c¢ | Fundamentals of computer
the design of radio electronic UCTIONI30BaHUEM HMH(ODMALMOHHBIX CPEICTB TNpH ofecedeHWH 3amamHbiX | modeling of radio
means noxasarelieil Ka4ecTBa H3AeNud, TPeOOBaHUM SPrOHOMUKH U Au3aiiHa. electronic equipment
The discipline allows you to form knowledge about the methodology and principles | Jorapsi nenreiini
of design, as well as the layout of radio electronic means using modern computer- | nporpaMmanay
aided design systems, protecting radio electronic means from destabilizing factors | BeickoypoBHeBoe
using information means while ensuring the specified quality indicators of the | nporpaMmupoBanme
product, ergonomics and design requirements. High-level programming
39 | BIITK Pamno3/1eKTpoHIBIK . . L PaproanekTpoHIsIK
BJI KB Kypanapisl KypacThIpYAbiH loHpi OKbITYZBIH MaKcaTHl GiliM aNymBUIAPABI 3aMaHAyH KYpacThipy SmicTepiMeH Kypanzapasl
BD EK 3aMaHay® omicTepi MeH OHE  PANMODNICKTPOHIBIK  Kypaliapisl — NaHbIHIay[BIH  TeXHONOTHSINBIK KYDPaCTBIPYIbIH Herisaepi
TeXHONOTUAIAPbI NPOLECTEPIMEH  TAHBICTEIPY; mnounmmmmbw.ﬂ ToHep/d ammw_o,_,! MEHTEPY 9HE | OcpoBsl
CoBpeMeHHEIe METOJIBI GHIIPICTIK MiHJETTEPA] ONaH Spi Mmelry Yiis GiTipyminepain mmumaz.n JalfbIHIBIFEIH KOHCTDPYHpOBAHHs
KOHCTDYHpOBAHUS a KaMTaMachl3 eTy; CTYyIEHTTEPHl PamuO3NEKTPOHIBIK KYPANAApAEl iCKE aCHIpYIBIH, PaHOAIEKTPOHHEIX
TeXHOJOIHA TEXHOJNIOTUAILIK  TOCUIEPIH KYPacTHIpyMeH JkSHE TaHaayMeH OaiilaHBICTHL CpEJICTB

@ EHY 708-01-21 Karanor qucimmnims no oGpasoBaTensHOl IporpamMme. Hxganue BTopoe




PaiMO3EKTPOHHBIX CPEACTB
Modern methods of design
and technology of radio
electronic means

Kadenpa oTeIpbICEIHAA KAPACTHIPBULIBI XKIHE OEKITLIII
PaccMoTpeHo 1 yTBEpXkAeHO Ha 3aceIaHui Kadeappl
Considered and approved at the meeting of the department

MiHAETTepAl WetyTe aibHaay Gobin Tadbinaisl.
Lenero  u3y4enus AUCLUIUIMHBI ABJSETCS O3HAKOMIIEHWE OOYUAROLMXCA C
COBPEMEHHbIMY METOJIAMU KOHCTPYWPOBAHHS ¥ TEXHOJIOTHYECKHMH TIPOLIECCAMH
V3TOTOBIIEHHUSA PANHOBEKTPOHHBIX CPENCTB; obecneyeHue ©a3oBOd  MOATOTOBKH
BBITYCKHUKOB ANS YCMELUIHOTO OCBOSHUS NPHKJIAAHLIX JACUUIUIMH U [OCHEAYIOIEr0
PELIEHHA MPONW3BOACTBEHHBIX 384a4; MOArOTOBKA CTYASHTOB K peLeHUro
3aad, CBS3aHHBIX ¢ KOHCTPYHMPOBAHHEM ¥ BBIGOPOM  TEXHOJNIOFMYECKHX
NPUEMOB pealli3alii PATHOIIEKTPOHHbLIX CPEACTB.

The purpose of studying the discipline is to familiarize students with modern design
methods and technological processes for the manufacture of radio electronic
equipment; provision of basic training for graduates for the successful development
of applied disciplines and the subsequent solution of production problems; preparing
students for solving problems related to the design and selection of technological
methods for the implementation of radio-electronic means.
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Fundamentals for the
design of radio electronic
means




