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Ne | Tlonmin [loHHiH aTays / | Kpeput / Kpickaia aHHoTa1ms/ IpepexBusurTep/
UMK / Hassanue mucipmumesi /| Kpemut /
Lpxn Name of the course I| Credit Kparkas anHoTauus / | [MpepexBusuThH/
JYCLUILTHH
bl /Cycle of Annotation Prerequisites
L _ the course o
- 1 cemectp /1 cemecTp / Semester
o - KOO xomnonenTi / BY3oBcknii komnonent / University component
1 | BITXKOOK MaTtemaTuxa 1 5 Bepinren Kkypc MaTeMaTHKaidblK aIllapaTTapdpl MEHTepy YVIIH KoHe OHbIH | KypcThl TOAbIK MeEHrepy
B BK Martematuka 1 Oonaniakta naliganaHybl KongaHOans! ecenrepii memy yinH kepek. Kypc keneci | ymmH opra MEKTEI
BD UK Mathematics 1 MaMEMaTHKANBIK ~TapaylapJaH TYpajbl: CH3BIKTHIK anrebpa, aHaIMTHKAIBIK | MATEMaTHKAChIH oy
reoMerTpusd, QyHKIMA, QYHKUMAHBIH IeTi, TudepeHIManiplK KoHE HHTEIpaLiblK | KakKeT.
ecenTeynep. Jid yCcriemHoro 0CBOEHUS
JaHuelif Kypc npemHa3HauyeH UL OBIAJEHMA MaTeMaTH4yecKoro amapara M | Kypca Heo0X0ouMOo
JIANBHEHIIETO ero NPUMEHEHUs Ul PEHICHMs IPUKJIAJHBIX 3a0a4. Kypc oxXBaTsiBacT | 3HaHFE MaTeMaTHKU
cleJylolye pa3enbl MaTeMaTUKH: JUHelHas anrebpa, aHUMTHYECKas TEOMETPHS, | CpeIHeH LIKONbL
byHKImy, npenen GyHKIgH, T depeHraTsHoe U MHTeTpAbHOE NCYHCITEHHE. | For the successful
This course is designed to master mathematical apparatus and its further application | completion of the course
for solving applied problems. The course covers the following sections of | you need to know the
mathematics: linear algebra, analytic geometry, functions, the limit of a function, | mathematics of  the
) differential and integral calculus. secondary school.
2 | BITXKXOOK | Pamnodusuka 8 DNeKTPOMArHUTITIK epicTepAi TpaHcpopMalmsanay >K9HE TIeHepalusnay, epKiH | KypcTel TONBIK MeHrepy
| b/l BK Papuodusuka SNMEKTPOMATHHTITIK  opicTepAiH  KBAHTTHIK  TEODHACHL, MaTepHiMeH  e3apa | YIUiH OpTa  MEKTen
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‘ BD UK.
|

LJ)|

BI1 XKOOK
BJ BK
BD UK

T f{adiophysics

opeKeTTeCYAiH  KBAHTTHIK Teopuﬂcm CMEKTPMiK  CHI3BIKTAPABl  KEHEHTY |
MEXaHM3M/JEpi, peNiakcaums, KBAaHTTHIK KMHETMKA KBaHTTBIK CTATMCTHMKAIbIK
aHCaMONBEIEp TYPFHICBIHAH KAPACTBIPLUIATHIH, AYBITKYJMApHABIH CHI3BIKTEL €MEC |

TEOPUACHIHBIH HeTi3aepiH Gury.

| 3HaHWe OCHOB HENMHEHHOW TEOPMM KONEOAHUM, METONOB aHANK3a CHIHANOB H

3MEKTPOHHBIX YCTPOHCTS TpeoGpasoBaHMa M FEHEPAllMK 3NEKTPHYECKHMX CHIHAIOB,
KBAaHTOBON TeOpHH CBODOMHOrO 9SNEKTPOMArHUTHOTO O, KBAHTOBOM Teopus
B3aUMOJECHCTBHA TI0JI ¢ BEIIECTBOM, MEXAHW3MOB Y IMPEHUS CIIEKTPANbHBIX JIMHMKI,
penaxcanys, TAE KBaHTOBasd KHMHETHKA PAacCMATPHBAIOTCA C MO3MUME KBAHTOBMIX
CTATUCTHYECKUX aHCaMOMeH.

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.

Kaci6u KpI3MeTKe Kipicie
Benenue B
nipodecCHOHANBHYIO
LeATENbHOCTD

Introduction to professional
activities

(hr3UKACKHIH OLNy KaXeT.
JJ1s yCrNewHoro OCBOeHHUs
Kypca HeobXomMo
3HaHMe (QIRUKU cpenneit
IIKOJbi.

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

IMon OGelinmik OKy TNoHACPIHIH MAaTepHALNAPbIH MEHTEPYTe TEOPHANBIK JKOHE
NpaKTUKANBIK JAMBIHIOBIK aTyFa MYMKiHOiK Gepeli, MaMaHABIKTEIH —Herisri
YFEIMJIAPBIMEH TAHBICYFa, PaXMOINEKTPOHMKAHBIH MAaKCATTaphl MEH MiHOETTepi
TYPalsl XKANMBI TYCIHIK KalbIITaCTHIPaNFL.

JIMCUMIUIVHA [TO3BOJIMT MOYYMTh TEOPETUUECKYIO U MPAKTHYECKYIO MOArOTOBKY

K YCBOGHHIO MaTepHayia NpOoQUINpYyIOMUX y4eOHbIX JUCIMIUH, O3HAKOMHUTECS C |

OCHOBHBIMH ITOHATHAMH CIEIMANEHOCTH, GopMUpYeT o0Iee NPEICTARICHYE O LIENTX
U 337jaYaX PafMOIEKTPOHUKH.
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.

2 cemecTp / 2 cemectp / Semester 2

KOO xomnonenti / BY3oBckuii komnonent / University component

4 | BII2XKOOK | Maremaruka 2 5 Kypc Keneci MaTeMaTMKabiK TapaylapiaH Typaisl: Kol aiHbIManbimaH Toyenai | ChI3bIKTBIK anrebpa xsHe

BJI BK (bIkTHManIBIKTap TEOPHACH dyHKkupsmapIpiH - (MGQEepeHUHANAK ~ JKoHE — MHTCTPANABIK  €CEMTeyNepi, | aHaNUTHKAIBIK

BD UK MEH MaTeMaTHKAIBIK T PepeHIMANIBIK, TeHASYIep, CaHABIK JKoHe (QYHKIMAIBIK KaTapiap TEOPHACH, | [eOMeTpus,
CTaTUCTHKA) ®ypee KaTapiuapsl, BIKTUMANABIK TEOPHACH MKOHE MATEMATHKAILIK CTATHCTHKA | MAaTeMATHKAlblK — Tauxay
Marematuka 2 (Teopms | Herisziepi, OHBIH INIHAE HIKTHMAIIBIKTHH KIACCHKANBIK >KOHE CTATHCTHMKANHIK | HETi3/epiHiH GacTamackl.
BEPOATHOCTH u AHBIKTAMACH], KOCY XoHe KkoOeiiTy Teopemanapsl, TOJHK BIKTUMAIIBIK, befiec, | Jlunckinan amrebpa u
MaTeMaTHIecKas Bepuyiumi ¢popmynanapsl, JIaIacTeIH JOKAIEIK HKOHE HHTETPANJIBIK TEOPEMACHL. aHAIHTHYECKasd
CTATHCTHKA) Kypc oxBaTelBaeT CUEmyIOIMe pasfeisl MareMaTmku: ubdeperipansHoe u | reoMeTpHs, OCHOBBI
Mathematics 2 (Probability HHTErpalbHOE HCUMCTeHWe (QYHKIMM MHOTHMX TNMEPEMEHHBIX, AupepeHIMaNHBe | MATEMATHIECKOTO
Theory and Mathematical YpaBHeHWs, UHCIOBHE W (YHKIMOHANBHEIE DANEL, pagau  Dypbe, Teopui | aHAIN3A.
Statistics) BEpOATHOCTEM M MaTeMaTHuecKas CTATHCTHKA, BKIOYas Kjaccudeckoe U | Linear — Algebra  and

i CTATHCTHYECKOE OlIpEeIEHMEe BEPOSTHOCTH, TEOPEMbl CBA3HOCTH M YMHOXeHHsd, | Analytical Geomeltry, |
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Jlannaca.

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.

BepoaTHOCTH, hopMyJibl Belinca, bepHynnu, JOKATbHYO W MHTErPanbHyO TEOPEMY Fundamentals of

Mathematical Analysis

5 | BII2KOOK HxeHepIiK JKIHE 5 BitiM amymsl chi30a TeOMETPHACH JKoHE KOMHLIOTepJnK viskeHeprik rpaduka | MudopmainpoHHo-
5 BK KOMITHIOTEPIIIK rpadiKa Herisaepin, GeiiHenepi OPBIHIAY MEH PelaKilsay/biH 3aMaHayd KypauiaphiMeH = KOMMYHUKAIFOHHbIC
BD UK HrxeHepHas u KYMBIC iCTey MAaFiBUIADEIH MEHTepeli, COHNAH-aK TEXHMKAIBIK KYXKaTTaMaHEl | TEXHOJIOTHH
KOMITBIOTEpHAs rpadHKa peciMiey KarunanapslH MeHrepesi AHaNOT THK
Engineering and computer Obyuaromuiica NpHOOpeTaeT 3HAHHA OCHOB HAYEPTATENbHOH TICOMETPHH M | KYPBUIFBUIAPABIH
graphics KOMITEIOTEPHON HMIDKEHepHOM rpaduky, HaBHIKM paloTel ¢ COBPEMEHHBIMHU | CXEMOTEXHUKACH!
Cpe[CTBAMH BHIIOJHEHMA M pPENaKTMpPOBaHHA M300paeHui, a Takke OCBOMT | CXeMOTEXHHMKA
paBuna oq)opMJ[eHm TEXHUYECKOH NOKYMEHTALMH aHANOTOBBIX  YCTpOLCTB
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
L ) images, and also master the rules for preparing technical documentation
3cemectp /3cemectp / Semester 3
| KOO xommonenti / BY3oBckuii kommoneHT / University component B
6 | BIIXXOOK | Onekrp Ti3beKTepiHiH 7 CTyIeHITEp TYPAKTEl TOKTHIH CBHISHIKTBI JIEKTP Ti30€KTEpiHiH TeOPHSCHH, OHBIH | Dusnka
B BK TEOPHACH! -1 iMfHZe CHIBHIKTHIK JJIEKTP Ti3OEKTEpiHiH 3JIEMEHTTepiH, JNeKTp TisOeriniy | Pusuka
BD UK Teopus SIEKTPHYECKUX KYPHUTHIMBIHBIH, Herisri TycimikTepin, Kupxrod 3aHmapsis, Kypjem Typakrel Tok | Physics
nereii -1 3MEKTp TisGeKTepiH Tanday SMiCTEPiH OKBIN, TEOPHSIBIK JXAHE MPAaKTHKATHIK GiniM | Maremaruka 1
Electrical circuit theory-1 ANAnEl. KKETTI MMEKIPIK, SNeKTPOH.IbL, NEKTPJIK eJley KypanJaphid Taniay | Martemaruka 1
YIIH 37eKTp Ti30eKTepiHiH TEOPHACH CATaCHHAH TEOPHSIBIK KOHE IPAKTHKAIBIK Mathematics 1
JAWBIHABIK ajlajsl. Kocibu KpI3MeTKe Kipicie
O6yqaromIHecs H3y4aT TEOPHUIO JMHEHHBIX STeKTPHYECKHX LeTieH NOCTOAHHOTO ToKa, | Brenenue B
BKJTFOUAFOIIMI JIEMEHTHl JTMHEMHBIX 3NEKTPUYECKUX Leneld, OCHOBHBIE IOHATHA | NPOdECCHOHATBHYIO
CTPYKTYpbl 3NIEKTPHYECKOi IenH, 3akoHbl Kupxroda, Meroipl aHAIW3a CIONHBIX | OEATENBHOCTD
BNEKTPUMECKHX Lenell TMOCTOSHHOTO TOK3, 4 TAkKe IOydyaT TeopeTHyecKylo u | Introduction to
IIPaKTHYECKYI0 TOITOTOBKY B 0ONAacTH TEOPHM 3NEKTPUYECKMX Uemei B uesax professional activities
BEIOOpa HeOOXOIMMBIX SNMEXTPOTEXHUIECKHX, 3JEKTPOHHBIX,
SMEKTPOM3MEPUTENBHBIX YCTPOMCTE.
Students will study the theory of linear DC electrical circuits, including elements of
linear electrical circuits, the basic concepts of the structure of an electrical circuit,
Kirchhoff's laws, methods for analyzing complex DC electrical circuits, and will also
receive theoretical and practical training in the theory of electrical circuits in order to
s i select the necessary electrical , electronic, electrical measuring devices.
7 | KIIXOO0OK XKoraps! peHrein | 6 BiniM anymeuiap KONJAaHOGAMBI ecelTep JkKoHe 6Hepkacinmik xobamap yuin | MH(opManpoHHO-
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A BK nporpammanay TEOPHAJIBIK K9HE NPaKTHKANBIK Jarfbulapibl amy MaKCaThiHAA KOfapbl JEHreHaeri | KOMMYHHKALHOHHBIE
PD UK BHICOKOYPOBHEBOE Garmapiamanay TiAEPiH OKUIbL. TEXHOJIOIMH
TIPOIpaMMHPOBAHNE Obyuaiomyecs M3yyaT S36IKM NPOTPAMMHDOBAHHA BBICOKOFO YPOBHA C uenbfo | Matemaruka 1
High-ievel programming TIONYHEHHs TEOPETUHECKMX M MPAKTHYECKUX HABBIKOB MX MCIMOJL3OBAHUSA KAk A Matemaruka 1
TIPMKIAIHEIX 3a0a4, TaK U B MTPOMBIILUIEHHBIX POEKTaX. Mathematics 1
Students will stady high-level programming languages in order to gain theoretical
B and practical skills in their use both for applied problems and in industrial projects.
8 | BIIXOOK Altium Designer 5 CTyzmeHTTep 3MeKTp Ti36eriHiH CHI30ANapHHEH Kypamuac TaHOATaphIH Kypyasl duzpKa
BJI BK aBTOMATTaH/LIPBUIFAH JKo0anay PAIMO3/IEKTPOHIBIK JKAGIBIKTBIH KyPHUIIMIIBIK 2NIEMEHTTEPIHiH, CHIMAAPEIHEIH 6acna | Qusuxa
BD UK Kypanbl [UIATACHIHBIH, i3/IepiH oHE OpaybILITAPBIH 3ipiey i, MeKTp Ti30eriHiH cXxemanapsli Physics
g;-?;;f:mpoaannoro KYPYIEL, e’rxiarimn?p;[i ABTOMATTHI JKOHE KOJIMEH KaJaraiay sl XKoHe KOMIBIoTepIiK | MH(opMaMOHHO-
APOSKTHpOBARHS Alfium )K‘(')Ganay' Kyienepin KONmaHynbl, 6aciia IUIATACHIHBIH JKMHAKTApHIH JK00anaymiel | KOMMYHUKALMOHHEIC
Designer yiipereni. TEXHOJIOTHH
Altium Designer CAD tool Ofyyalompecs HaydyaTci CO3[aBaTh CHMBOJBI ~ KOMIIOHEHTOB Il CXCM
IEKTPHUECKHX MPUHIMITHATBHEIX, paspabaTsiBaTh MOCATOYHbIE MECTa Ha IIeYaTHOM
IUIaT¢ M YNAKOBKY BHIBOZOB KOHCTPYKTHBHBIX 3JIEMEHTOR DaHO3JIEKTPOHHBIX
CpeiCTB, CO3MaBaTh CXEMBl OSJEKTPHYECKHE MNPHHIMIMAILHEIE, IPOM3BOAMTD
ABTOMATHYECKYI0 M PYYHYH TPACCHPOBKY MNPOBOJHHMKOB M NPHMEHATH CUCTEMBI
aBTOMATH3UPOBAHHOTO TIPOEKTUPOBAHMS [UIA NPOKTHPOBAHHS Y3IOB TEYATHOH
TIIATHL.
Students will learn how to create component symbols for electrical circuit diagrams,
develop printed circuit board footprints and packaging of leads of structural elements
of radio electronic equipment, create electrical circuit diagrams, perform automatic
and manual tracing of conductors, and use computer-aided design systems to design
printed circuit board assemblies.
Tanaay Goiibiama kommnorerTTep / KoMmonenTsI Ho BriGopy / Optional Components
9 |BIOTK OnexTpOHIE acrart 5 TToH op TYpJi MaKCaTTarki 3JIEKTPOHIBIK ariaparypaHblH JaMy NepCrIeKTHBATAaphIH, Koci6u KpI3MeTKe Kipicme
BA KB Kacay IbiH, 3JEMEHTTIK 3MEKTPOB/IBIK acTiall XKacayJAbH MeMEHTTIK 6a3aChIH, ICKTPOH/IBIK armapaTypaHbl Beenenue B
BD EK 6azachl ] ’acay TpoOJieManapbiH, OHBIH camnackl MeH Oacexere KabLIeTTINiriH 3epaeneyre; | MPoheCCHOHANLHYIO
DIeMeHTHAs fasa SNEKTPOHABIK, ~ KYPBUFBLIApILIH,  OeCeHnl komHe NACCHBTI KOMIIOHEHTTEPiHIH | AEATENHHOCTH
3IEKTPOHHOTO aMeMeHTTIK 6a3achl KYMBICHIHBIH (UM3MKANBIK HETi3Nepid, COHMAW-ak OJapakl Introduction to
IpUGOPOCTPOCHHA 3JIEKTPOHIBIK, ~AITNApaTypaHbiH KOHCTPYKTOPJEIK-TEXHONOTHAIBIK  KobamaybIHza professional activities
Element base of electronic KOJHy epeKIeNiKTepiH KapacTbipyFa MyMKiHIiK Gepei.
instrumentation JIMCUHILIMHEA [I03BOJIAET U3yYHTh HEPCTIEKTHBH Pa3BHTEHs 3IEKTPOHHOH armapaty el
Pa3sTMYHOr0 HA3SHAUCHHA, ONEMEHTHYIO 0asy 3ICKTPOHHOrO TIPUOOPOCTPOCHIS,
NpoGieMEl CO3LAHMS SVEKTPOHHON ammapaTypsl, 00ecleyeHHe €€ KauecTBOM H
KOHKYPEHTOCTIOCOBHOCTBIO; PacCMOTPeTh (PH3MYECKHE OCHOBEL PaGOTEHL MEMEHTHOH
6a3bl AKTMBHEIX ¥ TACCHBHBIX KOMIIOHEHTOB JMEKTPOHHBIX YCTPOWCTB, a TaKke
0COOCHHOCTH WX TPUMEHCHMA IIPH KOHCTPYKTOPCKO-TEXHOIOTHYECKOM
TIPOEKTUPOBAHUE SNEKTPOHHOH armapaTypel. - U R
The discipline allows you to study the prospects for the development of electronic
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| equipment for various purp(;ses, 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
application in the design and technological design of electronic equipment.

10 | BITTK PafiHO3NEKTPOHIbIK : 5 | Kaci6u kpi3MeTKe Kipicrie
BO KB KYPaIApObH — ONEeMEHTTIK ! [ToH SMEKTPOHIBIK KypaldapibiH KOMIIOHEHTTEpPI MEH TOpPanTapblH KYpacTbIpy Beenenune B
BD EK 6azack | HerisHepiH, aHaTMTHKANbIK JKSHE CAHMIBIK eCenTey oficTepiH YHpeTyre MYMKIHAIK | NPOQECCHOHANLHYIO
DrieMeHTHAL Gasa | Gepeni. JEATENBHOCTD
PaIMO3ICKTPOHHBIX CPEACTB JIMCLMIUTMHA TO3BOISET O0YUHTh OCHOBAM KOHCTPYHPOBAHMA KOMIOHEHTOB M Y3JIOB Introduction to
Flemental base of radio- SNEKTPOHHBIX CPEIICTB, AHATHTHYECKUX H THCIIEHHBIX METOI0B pacteTa. | professional activities
electronic means The discipline - allows you to teach the basics of designing components and ‘ Teopus  31NEKTPHYSCKUX
_ assemblies of electronic devices, analytical and numerical methods of calculation. penei
| |
B 4 cemectp /4 cemectp / Semester 4
11 | XBIITK FruibiMu 3epTTey Herizaepi 5 [loH OTAHIBIK SHE IIETENNK FATBIMAApABIH 3aMaHayd JKETICTIKTepi HeTi3iHie | Kocibu KnizsMeTKe Kipicrie
OO KB OcHoBsl Hay4HBIX FEUTBIME  3¢pITeyNepAi JKYPrisy[MiH Herisri TapuXd acrieKTinepi, TEOpHANBK | Bpelenue B
GCD EK HCCNIENOBARMA epesKenepi, TeXHONOTHANAPE!, MPAKTHKATHK 9aicTepi MeH ofjcTepi GoMbIHIIA 6iiM | TpoGecCHOHATLHYEO
Basics of scientific research ANyFa MYMKIHIIK Gepei. HeATENHHOCTh
JIHCITMILIMHA TIO3BONAET MONYYHTE 3HAHWS [0 OCHOBHBIM HCTOPHYECKMM acICKTaM, Introduction to
TEOPETHIECKHM HOJNOXKCHMAM, TEXHONOTHAM, IPaKTHYECKUM METOHAM W TMpueMam professional activities
NPOBCIEHMA HAYYHBIX MCCeJoBaHMi Ha 6ase COBDEMEHHBIX JOCTHXKEHMA ONeKTpOHIH acrarn
OTEYECTBEHHEIX U 3apYOeKHBIX YUEHBIX. Aacay J{bIH, JNMEMEHTTIK
The discipline allows you to gain knowledge on the main historical aspects, | Gasace
theoretical provisions, technologies, practical methods and techniques for conducting | SnemMeHTHaA baza
scientific research based on modern achievements of domestic and foreign scientists. | 2Je€KTPOHHOTO
npubopoCTpOSHHA
Element base of electronic
instrumentation
DneMeHTHas 0asa
SJNEKTPOHHOTO

IpUOOpOCTpOEHUs

KOO xommnonenti / BY3oBckuii komnonent / University cd'mponent

12 KIT 2KOOK AHaOrTHIK,
0 BK KYPBUTFBLIAPILIH
PD UK CXEMOTEXHHKACH

YCTpOMCTB
Circuitry of analog devices

CxeMOTEXHMKa aBaJOrOBEIX

T3

KYIIHTKILT JKOHe TYPISHAIPrilll KACKaTap/iblH, CUTHAl TEHEPATOPIApEIHbIH, JIEKTP
cysrinepiHiy ~ JKYMBIC  icTey ~ TIPUHIMITEpIH,  AHAIOTTH  HHTIETPAIIBIK
MHKpOCXEMaNapblH JKYMEIC iCTey NPMHUMNTEDPIH, 3JIEKTPOHHKAHBIH INEMEHTTIK
Ga3aCEH NMPAKTUKANEIK KBI3METTe KOJIaHy bIH 9pTYPAi AcIeKTiNepiH MeHrepyi THic.
OOy4aromuiicss OOJDKEH OCBOMTb OCHOBHBIC MNPHHIMITEI MOCTPOCHI aHANOTOBBIX
SMEKTPOHHBIX ~ CX€M, [NPHHUMIEl  QYHKUMOHMPOBAHHSA  YCHIMTCHBHBIX M
npeofpa3oBaTensHEIX KaCKazOB, TeHEPATOPOB CHUIHAJOB, 3JEKTPHICCKIX (WIBTPOB,

BiniM alymst aHAJOTTHl MEKTPOHJIBIK cXeManapIsl KYPYABIH HeTi3ri MpHHLUMITTEPIH, '

Ouznka
duzuka
Physics
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NpHUHUMIbB pa6OTbl AHAJIOIOBbIX MHTETrpaibHbIX MHKPOCXEM, pa3HbIX aCneKkToB
TIPHMEHEHMs! 3/IEMEHTHOMN 6a3bl JEKTPOHMKH B MPAKTHYECKOM AEATENbHOCTH.

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.

|

Electrical circuit theory-2

CEI3BIKTHIK €MEC Pe3MCTHMBTI TisOekTepii 3epTTeini, JIYPHIC HKYMBIC icreynm xoHe
MaMaHJapMeH GipJiecin spTYpili KOHIBIPFEUTAPMIEIH MEKTPIiK OemikTepiH asipeyre
apHAJIFaH TeXHUKAJBIK TAICHPMATAPIE! KYpyIbl YHpeHe .

JIucLMIIMHAa O3HAKOMHT C TeopHeH JeTHIPEXTONIOCHHMKOB, BKIIOYAIOIMAd
KIaccu(p HKALHIO YeTHIPEXTIONIOCHUKOB,  YpPaBHEHMA YeTHIPEXTIONIOCHUKA,
ko3pdrmpentst A- u H-bopMBl ¥ MX ONpEACHNCHME, XApPaKTECPUCTHYECKHE

CONpOTHBJIEHMs, OCTOAHHAA Ilepesayd, OOyYarOIMecs Haydarci JeNaTh aHanu3
AHAJIOFOBBIX DJIEKTPHMECKUX (GUILTPOB, H3YyYaT HEeJIUHEHHBIC PC3MCTHUBHBIE LIETIH,
Hay4JaTcsl MPaBWIBHO 3KCIUTyaTHPOBATh M COCTABILITE COBMECTHO CO CIIELMATMCTAMHU
TeXHIIECKUE 3a/IaHMs Ha paspadoTKy 3MEKTPUYECKMX YacTel pasInyHEIX YCTAHOBOK
1 000pyI0BaHUA B CBOEH MIPO(eCcCHOHANLHOM e TENBHOCTH.

The discipline will introduce the theory of quadripoles, including the
classification of quadripoles, quadripole equations, A- and H-form coefficients and
their definition, characteristic resistances, transfer constants, students will learn how
to analyze analog electrical filters, study non-linear resistive circuits, learn how to
properly operate and compose together with specialists technical specifications for

the development of electrical parts of various installations and equipment in their

[ 13 | KII KOOK Ilml)pnbm K;Lpbmrbmap,ubm IIoH KOMOMHALWMAIBIK JKoHe KyHeni HM(pPIBIK KYPBUIF BLIAPIIbIH  KYMBIC lCTCy [ DnekTp Ti30EKTEpiHIH
I BK CXEMOTEXHHKACHI MPHHLUMNTEpIMEH, — WHTETPALMAHBIH  SPTYPAL  JopeseciHmeri  WHQPIbK | TEOPUACEH
PD UK CxeMoOTexHMKa UM(PPOBBIX KYPBUIFBUIAPALIH, 3aMaHayH JIeMEHTTIK 6asachiMeH, LMGPIbiK-aHAJOTTBIK JKaHe Teopus  3JMEKTPUYECKMX
YCTpOHCTB AHATIOTTHI-LIA(PIBIK TYPJEHIIPrIITePMEH TAHBICYFa MyMKIHIiK Gepe. venei
Circuitry of digital devices JTHCIHMIIMHA TI03BONAET O3HAKOMUTBCA C TIPUHIATIAMH NEHCTBHS KOMOHHAUMOHHDBIX Electrical circuit theory
U TOCIELOBATENLHEX LUPPOBBIX YCTPOMCTB, ¢ COBPEMEHHOH 3MeMEeHTHOH 06a3od | AHAOTTEIK
UUPPOBEIX YCTPOMCTE DPa3sHOM CTENeHH HHTeTpalmy, ¢ LMPPO-aHANOTOBLIMM M | KyPBUIFbLIAPABIH
AHAJIOrO-LIHPPOBBIMH MPeOOPA3OBaATEIAMMU. CXEMOTEXHUKACHI
The discipline allows you to get acquainted with ‘the principles of operatlon of | CxeMoTeXHMKA
combinational and serial digital devices, with the modern element base of digital | aHANOTOBEIX  YCTpOMHCTB
devices of various degrees of integration, with digital-to-analog and analog-to-digital | Circuitry of  analog
converters. | devices
14 | BII2KOOK DyexTp Ti30eKTepiHiH [JoH TOpTNOMIOCTINIED  TEOPMACHIMEH  TAHBLICTHIDANb,  OHBIH  IWiHAE | DFEeKTp Tiz6exTepiHiH
BJI BK TEOPHUACHI -2 TOPTNOMOCTIHIH ~ JKIKTENyiH, TOPINOMIOCTIHIH  TeHmeyJlepl, A  KoHe H | Teopuscs -1
BDEK Teopus ANEKTPUYECKHX hOpMaNapEIHbIH TIapaMeTpepi MeH aHBIKTAMACHIH, CHMNaTTaManblk Kejeprinep, | Teopus — dNEKTpHYECKMX
rerneif -2 TYPaKTH GepiTicTep, CIYACHTTEP aHANOTTHIK JIEKTP CY3TilepiH Tanmay sl yiipeHeni, | mene# -1

Electrical circuit theory-1

® EHY 708-01-21 Karanor IUCIMILINE 1o 06pa3soBarelbHOi nporpamMMe. Mznanue sTopoe




professional activities.

BiniM amymsuiap samaHayu KOHCTPYKUMSTBIK MaTepHaNiiap CanacklH TepeHipek
KapacThIpaibl, PafMOIIEKTPOHABIK KYPaJapasl sxacay KesiHjne KOJNNAHBIATbIH
MaTepHanIapablH MEXaHUKaNbIK, TePMOPUIUKANbIK, INEKTPOXUMHSIILIK, ONTHKATHIK
KacHeTTepl Typasbl OLMiMIH KaJbINTACTHIDAb.

Obyuatoiuecss  Oonee  yrnyOsneHHO — paccMOTpAT  00NacTb  COBPEMEHHBIX
KOHCTPYKUMOHHBIX MaTepuaoB, cpOPMHUPYIOT 3HAHUS B 00JIACTH MEXaHHYECKHX,
TeNNOQUIUIECKUX, INSKTPOXUMHUYECKHX, ONTUYECKWX CBOMCTB MarepHaloB,
MCTIONB3YEMEIX MPH CO3AAHMH PATHOIAEKTPOHHLIX CPEACTB.

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.

Kacibu kpizmMeTke Kipicre
Beenenue B
npodeccUOHANbHYIO
JeATeNbHOCTD

Introduction to

| professional activities

PagnosnekTpoHIOBIK
KYPaNgapaslH, SJIEMEHTTIK
Gazack
DeMeHTHAas
PaATMOIEKTPOHHEIX
CpeacTB

Elemental base of radio-
electronic means

Oasza

KOO xomnonenti / BY 3oBexuii komnonendt / University component
BimiMm  anymsl

5 cemectp /5 cemectp / Semester 5

Kocibu  craHpapTTapra CoMKeC DBIIEKTPOHABIK  Kypalaapibi

KOHCTPYKTOPJBIK,  K00anay, paMO3NeKTPOHABIK, JaTdHK JKSHE aTKapyHIbi
anmapartypanap;sl kacay GoiblHia G6ifdiM MeH iCKepJIikTi anasl.
OOyuaromuiics npuoOpetaeT 3HAHMA W YMEHHS [0 KOHCTPYKTOPCKOMY

MPOEKTUPOBAHUIO JJIEKTPOHHLIX CPEACTB, IO
JAaTYNKOBOM 41 WCTIONTHUTENLHOH

CO3JIAHMIO  PaTUOBIIEKTPOHHOW,
annapatypsl B COOTBETCTBHM  C

| IpogeCCHOHANbHBIMU CTAHAAPTAMU.

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.

MaremaTuka 2
(bIkTumanasIKTap
TEOPHSACH MEH
MaTeMaTHUKAIIbIK
CTaTHCTHKA)

Marematuka 2 (Teopus |
BEPOATHOCTHU W |
MareMaTHyeckas
CTATHCTHKA)

Mathematics 2

| (Probability Theory and

Tanpay GotipiHma KommoHeTTTEp / KomnoneHTol mo BeiGopy / Optional Components

15 | KITJXOOK DAeKTPOHIBIK, Kypaniap 5
T BK KOHCTPYKLUMAIAPbIHbIH
PD UK MaTEpUAILIAPbI
Martepuanbl  KOHCTPYKILAH
SNEKTPOHHEIX CpencTr
| Electronic construction
materials |
|
| 16 | BIT2KOOK : ParoaJIeKTPOHIBIK 5
' b1 BK KypanaapAabl KypacThIpyObIH
' | BD UK | meriznepi
ll OCHOBEL  KOHCTPYHMPOBaHMS
PAAMOIIEKTPOHHBIX CPECTB |
; Fundamentals for the design :
of radio electronic means |
|
|
|
- |
| =
17 | BIITK PannosneKkTpoHabIK, 5
' B KB | KypanzapasH

(D EHY 708-01-21 KaTanor IECUMILIHH 110 obpazoBarenpHOH porpamme. Mznanue propoe

Mathematical Statistics)

HikeHepnik KoHe
‘ KOMITBIOTEDJIK rpadika
| MmkenepHas U

KOMITBIOTEpHAs rpaduka
Engineering and computer
graphics

TTonHiH Maxcarsi MEXaHM3MACP MEH 3IeKTPOMEXAHMKAIBIK KYPHUIFBLIAPIB!
KYpPacTeIPy Heri3AepiH sepueliey, paIHO3IeKTPOHIABIK KypaiaapabiH MEXaHm3MIepi,

MaTteMaTHuka 2
(bIxTHMaNARIKTAp




|| | BD EK

O KB
BD EK

MEXaHH3MAEPi MEH

KOHCTPYKLIMANAPBiH
KYpacTsIpy
Koucrtpyuporanue
MEXaHM3MOB W HeCyuimux

KOHCTPYKLMIA

| pamMO3EXTPOHHBIX CPEICTB

Design of mechanisms and
supporting  structures
radio-electronic equipment

18 | BIITK

PannoanexkTpoHabIK

KYpalaapabiH Tipek
KOHCTPYKLHAIApb! MEH
TeTikTepi

Hecyiue KOHCTPYKLMH H
MEXaHH3MBI

PaEHOIEKTPOHHBIX
CPEICTB
Supporting  structures and

mechanisms of  radio-

electronic means

Tipek

:

ecenTey, WEKTeyNep MeH KOHyNapabl Taraubmnay, enmeMIK Ti30eKTepal ecemniey, |
KOMMNLIOTEPIIK Oargapiamanap MakeTTEPiH KOJAaHAa OTBIPHIN PaTMO3NEKTPOHIBIK
KYPaIapablH MEXaHU3MIEPIH KYPACTLIPy AaFABITAPEH MEHrepy OoTbin Tabklnamm!.

']leﬂbK)HHCuHﬂﬂHHblﬂBﬂﬂCTCﬂ H3YYCHHUE OCHOB KOHCTPYWPOBAHMA MEXAHWU3MOB H
ISHEKTPOMGXHHHUCCKMX YCTpOﬁCTB, npu06peTeHMe HABBLIKOB pacyeTta MEXaHH3IMOB

PANMONEKTPOHHBIX CPedCTB, WX AeTanell M y3/0B, HECYUINX KOHCTPYKUMH, ‘
Ha3HAYeHHs JOMYCKOB M MOCAAOK, pacy&Ta pa3MEPHBIX LIEMEH, KOHCTPyMPOBaHUA
MEXaHM3MOB PaIMOIEKTPOHHBIX CPEACTE C MPHUMEHEHUEM MAKETOB KOMITBIOTEPHBIX
TIpOTpaMM.

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.

BiniM anyuisl MeXaHH3Mep TCOPHIChIHBIH HEri3IepiH, oepumK KATTBUIBIK #OHE
OPHBIKTBUIBIK ~ TETIKTEPiHIH  OeJIEKTepiH  eCenTey  Herisjepid, COHAaH-ak
MEXaHW3MOEPMH ASNTK TeOPHUSICHIHBIH 3JEMEHTTEPIH SKOHE PagMO3NEKTPOHIBIK
KypagapIarsl 93apa ajiMacy Heri3/iepin MeHTepesi.

OGY4alOLIMHCH OCBOUT OCHOBEI TEOPMH MEXAHW3MOB, OCHOBBI DPacHeToB AeTaneid
MEeXaHH3MOB Ha NPOYHOCTE, JKECTKOCTh W YCTOMUMBOCTh, @ TAKKE JIEMEHTH TEOPUH
TOYHOCTH MEXaHM3MOB W OCHOBBI B3aMMO3aMCHAEMOCTH B PaJHOIEKTPOHHBIX
CpencTBax.

The student will master the basics of the theory of mechanisms, the basics of
calculating the details of mechanisms for strength, rigidity and stability, as well as
elements of the theory of accuracy of mechanisms and the basics of |
interchangeability in radio electronic means.

_' 3H6K_Tp

MaTeMaTHKANBIK
CTaTUCTUKA)

Maremaruka 2 (Teopus
BEPOATHOCTH u
MaTeMaTHyeckas
CTaTMCTHKA)

Mathematics 2

(Probability Theory and
Mathematical Statistics)
DuzKka

Dusuxa

Physics

TEOPHACH MEH

Ti30EKTEPIHIH
TEOpUsChI
Teopus
Heneit
Electrical circuit theory
ONeKTpOHABIK  Kypajjap
KOHCTPYKIIMSITAPBIHBIH,
MaTepHaNIapsl
MaTtepuaabl KOHCTPYKLIHH
IMEKTPOHHBIX CPEJICTB
Electronic construction
materials

DJIEKTPHYICCKMX

Herizri BBB nemece Minor moayai / Moayas ocaosroro OIl noimm Minor/ Model 1 major EP or Minor

(15 xpeant/15 xpeauron/ 15credits)

Herizri BBB noanaepi / Jucuumamssi ocaoBroii OI/ Disciplines major EP

@ EHY 708-01-21 Karanor qucudiuius 1o oopasosarensHOI nporpamme. M3nanue sTopoe




19 | BII TK
| B KB
BD EK

20 | BIITK

bA KB
BD EK

PanuoanexTpOHIBIK
KYpbUTFBLTAPAbI
»)obanayabiH
Kypangapht
Texunyeckue

TEXHHKAJILIK

cpencTsa

| IPOEKTHPOBAHUS

PagMO3NEeKTPOHHBIX
YCTPOMCTB

Technical means of
designing
devices

radio-electronic |

| TIoH 9MeKTPOHIBIK Kypangapibl osipney Kesirge kobanaylblH TEXHMKATIbIK

KypalnmapubiHbiH peni Typaisl Kkocibm OilMAI  KanLNTACTRIPYFa; 3aMaHayu
UEDKEHEPJIK XKOHE FRUTBIMM ToXKipHOeneri xobanayabiH TEXHUKATBIK KypasiiapbiHbIH
peniH, coMAal-aKk KypuuFenapasl xobanay Ke3iHae TysiHIAUTHIH MiHAEeTTepai
WeIYAiH HEeri3ri aaicTepiH 3epaerneyre; (ryHKUHMOHANABIK YAIUbIKTapAaH Oacrtan
JMEKTPOHIBIK KyHenepre neiliuri TeXHMKILIK Tancelpmara Ccaiikec apTypii
MaKCATTarbl 3aMaHayd O3JEKTPOHIOBIK annaparypaHbl KypyOblH [OpakTAKalbIK
J@arapUIapbiH JaMEITYFa MYMKIHAIK Gepenj.

JlucuMIUIHHa  103B0NsSeT CHOPMHPOBATh Mpo(ecCHOHANBHEIE 3HAHUA O pOjin
TEXHMYECKUX CPEICTB MPOEKTUPOBAHMA NpH paspaboTKe IJJIEKTPOHHBIX CPEICTE;
M3Y4YMTh POJIY TEXHUYCCKUX CPEICTB NPOSKTHPOBAHNUS B COBPEMEHHON MIDKEHEPHOH
W HAYYHOU MPaKTHKE, a TaKKe OCHOBHBIE METOIB PelieHMs 3a7ay, BOZHMKAIOIIME
NPH NPOSKTUPOBAHMH YCTPOHCTB; Pa3sBUTHE NPAKTUMECKHX HABBIKOB IOCTPOCHHA
COBPEMEHHOH TEKTPOHHOM anmapaTyphl pasiMYHOIO Ha3HAauYeHWs B COOTBETCTBUM C
TEXHUYECKUM 3aJaHueM, HAYWHAg OT (PYHKIMOHANbHBIX A4EeK N0 3JEeKTPOHHBIX
cUCTEM.

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.

PannosnekTpoHHKa XoHe

GaiinaHbiC Herizaepl

OCHOBBI PAHOITEKTPOHUKH
M CBA3U

Basics of electronics and
communications

® EHY 708-01-21 KaTa;mr JTUCLMILIMH 110 00pa3oBaTenbHO nporpamme. M3naHue BTopoe

BiniM anyws Kasipri 3aManrs! pagMOTEXHUKAIBIK KYpannap/blH Herisaepin Oineni,
PamMOTeXHMKANBIK CHIHALAAPIEl KaNbNTacThipy, Oepy, Kalbuijay JKoHE OHISY
HerisgepiH, Kasipri 3aMaHFel pagMo JKOHE TeNeBM3HANLIK xabap —Tapary,
PAIMONOKALMS, KOMIBIOTEPJIK aKMApaTTHl CHIMCHI3 anMacy MXYHeNepiHiH KYMBIC
iCTey MPUHLAIITEPiH 3epaeaei .

O6yuaiowmiics MpuoOpeTaeT 3HAHMS OCHOB COBPEMEHHBIX  PATMOTEXHWYECKHX
CpencTB, M3y4yaeT OCHOBH (OPMHpOBaHMs, MNepenayd, npuemMa H 0O6paboTKH
PAMOTEXHUIECKUX CHTHAIOB, TIPUHLIMIIOB JEHCTBUA COBPEMEHHBIX CHCTEM Palvo- U
TeJeBU3UOHHOTO BEILAHMsA, PaJHONOKALHH, HECIPOBOIHOrO 0O0MeHa KOMIBIOTEPHON
uHpopMaLKeit.

Lubpasik
KYPBUFBIIApIBIH
CXEeMOTEXHHKACHI
CxeMoTexXHHKa LUPPOBBIX
YCTPOMCTB

Circuitry of digital devices

DMeKTp Ti30eKTEepiHIH
TEOPUSCH
Teopus
Lenei
Electrical circuit theory
Lindprsix
KYPBUIFBUIApIBIH
CXEMOTEXHUKACHL
CxeMoTexXHHKA LIUPPOBBIX
YCTPOHCTB

Circuitry of digital devices

JJIEKTPUUECKUX

. . . . . DneKTpOHABI acnan
The student acquires knowledge of the basics of modern radio equipment, studies the TPOHAE .
; . . . . . JKacayabIH SJIEMEHTTIK
basics of the formation, transmission, reception and processing of radio signals, the Gazace:
principles of operation of modern radio and television broadcasting systems, radar,
. ) . 3emeHTHas 6asa
wireless exchange of computer information.
3MEKTPOHHOIO
) pubopOCTpOEHIs |




Element base of electronic ]
instrumentation ‘

.

modeling, skills in solving engineering and design problems using modem software
packages, the ability to model sensor equipment.

|
|
| |

21 | BIITK DIEKTPOHIBIK KypaniapabiH 5 | BiniM anymsl 37eXTpOHIB Kypamuapasl xofamay XoHe OHTatmammeipy kesinze | KociOu KersmeTke Kipicrie
B KB CXEMaNBIK  JKOHe OKYHenNiK KOMIIBIOTEPIIK MOJENbAEY HKOHE KacKaarap MeH TopanTapanl QusMKaIBIK MakeTTey | Beenenue B
BD EK TEXHUKACHI | GinimMaepi MeH ickepJiKTepiH, aHA CXEMANBIK MEemiMaep Kabpiaay JKoHe YLK mpodecCHOHATIEHY IO
CXeMO- M CHUCTEMOTEXHMKA wemimuepmi Aypeic naiiganady, (U3MKANLIK MaKeTTey JKOHE KOMIBIOTEPNIK = AeATENBHOCTH
INEKTPOHHBIX CPEACTB | MOJenbIey KOMeriMeH OChl WIemiMIepHi TeKcepy KoHe HaKTeliay jaarmbuiaphiH | Introduction to
Circuit and system MeHrepel. professional activities
engineering of electronic OByuaromuiics NMpUOOPETaeT 3HaHUA M YMEHHA KOMIbIOTEPHOrO MOASTUPOBAHUS U DnekTp Ti30eKTepiHIH
means QU3MUECKOr0 MaKeTHPOBAHHMSA KACKAIOB M Y3710B IIPM MPOEKTHPOBAHMM M | TE€OPHACHI
ONTUMM3ALIHK IEKTPOHHBIX CPE/ICTB, HABBIKM TIPUHATHA HOBBIX CXEMHBIX pellleHUi | Teopua  3MeKTpHHecKnx
¥ NPABUILHOTO MCHONB30BAHMS THIIOBBIX, MPOBEPKM M YTOUHEHMS THX PeIeHHH C | LeneH
MOMOLIBIO (PU3HIECKOTO MAKETUPOBAHMS M KOMITBIOTEPHOI0 MOJASTMPOBAHHS. 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
) B | modeling. o — l
6 cemectp /6 cemeCT p / Semester 6 N
| B ‘Tamaay Goiibiama xommnouerrrep / Kommonentst 1o Beidopy / Optional Components
22 | KIITK | MaTyuk armapaTypachii ' 7 BisiM anylisap yui eJmemMl KOMIBIOTEPIiK MOJENbAeY CallachHAA GiniM anamel, | MaTeMatuka
M KB MOACALACY zaMaHayd KonjaHOaisl —Gaffapiamanap —[akeTTepiH —MaiijaiiaHa  OTBIPBII, Matematuka 1
PD EK MonenupoBaHue HHKEeHEePIiK-KOOaNsIK MIHIETTEp i INenly AafAbUIaphiH, JaTYMK arapaTypanapbif Mathematics 1
JaTYMKOBOKM  ammapaTyphl Mogenbey OUIiriH anansl. Duzmka
Sensor hardware simulation O6yuatomuecs TpuobperyT 3HaHUA B 00RAcTH TPEXMEPHOTO KOMIBIOTEPHOTO Du3uxa
MOIENMPOBAHKS,  HABLIKH  PEUIEHMS  WHKEHEPHO-TIPOEKTHBIX  3ajay ¢ Physics
! | WCTIONB3OBAHMEM COBPEMEHHBIX MMAKETOB MPUICIANHBIX — Tporpamu, ymenwe | LIMpIbik
: MOJENUPOBATL JATUYMKOBLIE alMiaparyphl. KYPHUITBUIAPILIH
Students will acquire knowledge in the field of three- dimensional computer | CXeMOTEXHHMKACHL

CxeMoTexXHHKA LIMPPOBBIX
| yCTpOWMCTB

® EHY 708-01-21 Karasor AACIHIIIHHE 110 06pa3oBaTenbioil nporpamme. Msnanne Bropoe



23 | KIITK
T171 KB
PD EK

24 | KITTK
M/ KB
PD EK

25 [KOTK
TIJT KB
PD EK

T JaTunx

|
|

anraparypacheH
xKobanay
TpoekTupoBaHue

JaTHHKOBOH annaparypsl
Sensor equipment design

AHANOrThI-LUGPALIK
KYPBUIFBUTAPABL JK00anay
[TpoexTupoBaHue aHaNoro-

uudpoBRIX YCTpOUCTR
Design of analog-digital
devices

| Circuitry of digital devices

[Ton esmmey, Oakbinay >oHe Oackapy ylepicTepi YUIH JATYMK annaparypachkiH
sobanay 6olibiHINa 6iNiM MEH JaFaplNapabl KanblTACTHPYFa, COHBIH 1ILUIHAE AaTYUK
annapaTypachliH eHIipy /1l METPOJIOTHANIBIK KAMTaMachl3 eTyre MyMKiHAlk Gepemi.
Jucumnnuna nosponger chOpMHUpOBATH 3HAHMA M HABBIKK MO fIPOEKTHUPOBAHHIO
JaTYUKOBOM annaparypel Ui MPOLECCOB U3MEPEHMs, KOHTPOJA Y YNpaBieHHUI,
BKJIKOYAs METPOJIOTHueckoe obecnieyeHre NPOM3BOICTBA JATYMKOBOM annaparypsL.
The discipline allows you to form knowledge and skills in the design of sensor
| equipment for measurement, control and management processes, including

| metrological support for the production of sensor equipment.

DNeKTpOHIBIK  XyHenepai
ecernTey KoHe xobanay
Pacuer U MpoeKTHpOBaHE
INEKTPOHHBIX CHCTEM
Calculation and design of
electronic systems

[TaH aHaNOrThIK KoHe LMQPIEIK 3JEKTPOHUKA KYPHUFBUIAPBLIHBIH SPEKET €Ty

NPHHLUMIITEP], ONapAblH CanalblK JKOHE CAaHObIK KOpCeTKiIuTepi, ecenrey omicTepi,
| COHIak-aK 3JeKTPOHABIK Kypanmapael »xobanay KesiHoe ojapAbl MainalaHyIbIH
Herisri epekitenikrepi 6oibIHIA OIMTIMAI KATBIOTACTHIPAIbL.

JucuynnuHa GopMUpYeT 3HaHUA MO IPHHLIMIIAM AeHCTBHA YCTPONCTB aHATOTOBOM U
UMDPOBOM JMEKTPOHUKH, MX KAYECTBEHHBIM M KOJIIMUECTBEHHBIM IOKa3aTelisiM,
MeTojaM pacyéTa, a Taioke OCHOBHBIMM OCOOEHHOCTAM HMX MWCIOJb30BAHHA IpH
NMPOEKTUPOBAHUH HJIEKTPOHHBIX CPEACTB.

The discipline forms knowledge on the principles of operation of analog and digital
| electronics devices, their qualitative and quantitative indicators, methods of
' calculation, as well as the main features of their use in the design of electronic
devices:.

| Matemaruxa 1
Maremaruka 1
Mathematics |
Duzuka
Dusuxa
Physics

| Hupisik

KYPBUIFBLIAp ABIH

CXEMOTEXHUKACHI

| CxemoTexHVKA 1MPPOBHIX

| ycTpotiicTs

Circuitry of digital devices

PaguosnekTpoHIBLK
KYpangapabpiH 3JIeMeHTTIK
GazacH |
nemeHnTHas 0a3za
PaHO3NEKTPOHHBIX
CPEICTB
Elemental base of radio-
electronic means

biniM amymsl (u3MKanblK IIaMaHbl 6NIIEYAIH HAKTHL MacelieCiH Ienry YImiH
IEKTPOHABIK CXEMaHbIH 3JIEMEHTTEpi MEH TYPiH TaHAayIpl, CXeMaiapjhl ecenrey,
TaNAay okoHe okofanay omICTEpiH, HAKTHl TYPJCHMPTill  KYpPBUIFBLIAPABIH
cHMaTTaMalapblH 8Jilley, ojiapAbl Oantay »koHe KeliHIi SNeKTPOHOBIK ONOKTapMeH
yiinectipyai yiipeHeni.

Obyuyarolmiicad HayyuTcs BHIOMpATh JIEMEHTHl M BHI, JNEKTPOHHOH CXEMBI s
pelUIeHUA KOHKPETHOM 3a7aud U3MepeHMs (PU3WUECKON BETMUMHBl, OCBOMTH METOIBI
pacyeTa, aHanW3a W MPOSKTHPOBAHWA CXEM, U3MEPEHMS XapaKTEPHCTHK pPEaIbHBIX
npeobpazoBareNbHbIX YCTPOHCTB, MX HACTPOMKH M COrJAcOBAHHS C MOCIHE LY OMHMU
3JIEKTPOHHBIMU OJIOKaMH. ‘
The student will learn how to choose the elements and type of electronic circuit for
solving a specific problem of measuring a physical quantity, master the methods of

calculating, analyzing and designing circuits, measuring the characteristics of real

o EHY 708-01-21 Karanor IuCIUIUIMH 1o 06pazoBarenpHOi porpamme. M3ganue Bropoe

Duzuka
Duzrika
Physics
MaTtemaruxka 1
Maremartuka 1
| Mathematics 1
Hudpprteix
KYPBUTFBIIAP ABIH
CXEMOTEXHHKACKI
CxeMOTeXHHKa LIH(POBRIX
YCTpPOHCTB
Circuitry of digital devices
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26

converting devices, adjustmg them and matching them with subsequent electronic
blocks.

w

PafnnosneKTpOHIbIK
Kypanjapabl  TEXHMKAJbiK
Oakbinay
TexHuyeckuit KOHTPOJIb
PaaMO3EKTPOHHBIX CPEACTB
Technical control of radio
electronic means '

|

|

27 | KIITK
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Pannoanempormsm
KypajgapabiH — CEeHiMminiri
TEOPHACHIHBIH Herizzepi
OCHOBEI TEOPHH
HAaJICKHOCTH |
PANMO3JIEKTPOHHBIX CPEACTB

Fundamentals of the theory
of reliability of radio
electronic equipment

i 5
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CryneHTTEp

7 cemecrp /7 cemec;_[-l / Semester 7

KOO KOMIOHEHTI |/ BY3o0Bcknii komronent / University component

IMon BJleKTPOH,ZIblK Kypaiiapisl 93ipaeyneri TeXHUKANbIK GaKpLIay bl poni Typansl |

Kaci6u GinimMai KanbiNTacTepyFa MYMKIHIIK Gepeli, Kasipri MHKeHep K Kpl3MeTTe |

JKOHE NTPAKTHKAIA TEXHUKANLIK DaKkbinay bl pesliH 3epTTefi.

Aucuunnuua  1io3sosiser copMUpoBaTh NPOPECCHOHANLHBIE 3HAHMA O POAH
TEXHUYECKOro KOHTpPOId B pa3pa601‘1(e JNEKTPOHHBLIX CPEeACTB; M3YUEHHE DPOJH
TEXHMUECKOrO KOHTPOS B COBPEMEHHOM MHKEHEPHOH JeATENbHOCTH U Ha [IPAKTHKE.
The discipline allows you to form professional knowledge about the role of technical

control in the development of electronic means; studying the role of technical control |

in modern engineering activities and in practice.

MEKTPOHOb  KypanJapAblH CEHIMIININ TEOPHACHIH,
KOPCETKILUTEPI MEH OJlapibl ecernTey 3/JiCTepiH, COHmalt-aK CeHIMALNIKII apTThIpy
SIiCTEpiH OKWIbI.

O6yvarotpiecs M3y4yar TEOPWIO HAIEKHOCTH 3JEKTPOHHBIX CPEACTB, MOKasareNei
HA/IEKHOCTH W METOJIOB MX PACYeTa, a TAKKe CHIOCOO0B MOBBILEHHS HaeHKHOCTH.
Students will study the theory of reliability of electronic devices, reliability indicators
and methods for their calculation, as well as ways to improve reliability.

PanuoanexkTponabIK 5
Kypajigapasl CHIPTKBI
acepIIepIeH KopFray

3amuTa PaAMO3NCKTPOHHBIX
CpencTe oT BHEIIHMX
BO3JeHCTBUM

Protection of radio
electronic equipment from
external influences

TIoH PamMOANCKTPOHIBIK KYPATIAPAbl KOPLIAFaH OPTAHBIH AbLIY, KNHMATTHIK JKOHE
MEXaHUKAIBIK 9CePIHEH KOPFayIblH OHICTEpiH, 3NEKTPOMArHUTTIK YyiineciMaimKTi
KaMTaMachl3 eTy oMicTepiH 3epTreyre MyMKiHAIK Oependi; cana Tananrapsl MeH
KYMBIC JKaFmaiinapeiHa COMKeC ONapAblH JKYMBIC
PAIHO3NEKTPOHABIK KYPAIApaE! xko0anay SOiCTepiH MCHICpY Al KAMTaMackl3 €Te/i.
JucipnnMHa — [O3BONIAET  W3YYWUTb  KOHCTPYKTOPCKME  METOHBl  3aNIMTHI
PAaAHO3NEKTPOHHBIX CPEINCTE OT TCIUIOBBIX, KIMMaTHMECKMX H MEXaHMYECKUX
BO3OEHCTBUMI OKpyxatwineit cpempl, MeTOIBl 00ecneyeHus SNeKTPOMarHHTHOH
COBMECTMMOCTHM; OBJIANETH METOJAMHM KOHCTPYMPOBAHMS  PagMO3TIEKTPOHHBIX
cpencts, ofecrieqMuBarOIMX KX  (QYHKUMOHMPOBAHME B
TpeGOBaHHAMH Ka4yeCTBa K YCIOBUAMM IKCILTYATAIIHH.

The discipline allows you to study design methods of protecting radio electronic
equipment from thermal, climatic and mechanical effects of the envitonment,
methods of ensuring electromagnetic compatibility; master the methods of designing
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CEHIMAINIK |

AHaNOTTHIK,
KYPBUTFBLTAPABIH
CXEMOTEXHUKACHI
CXeMOTeXHHUKA
AHAIOTOBBIX
Circuitry
devices
Lupimsrg
KYPBUFBLIAPIBIH,
CXEMOTEXHHKACEI
CxemoTexHHKa II(POBEIX
YCTPOHCTB

Circuitry of digital devices

YCTpPOMCTB

of  analog

Kocibu Kpi3MeTke Kipicre

| Beenenue B
nipodecCHOHANBHYIO
JEATENEHOCTh
Introduction to

icTeyiH KamMTamacel3 eTeTiH |

COOTBETCTBHUH C |

professional activities

I_Imbpm,m
KYPbUIFbLIAPIBIH
CXEMOTEXHUKACKI
CxeMOTexHYKa LM(pPOBBIX
YCTPOMCTB

Circuitry of digital devices




radioelectronic devices that ensure their functionihg in accordance with quality |

requirements and operating conditions,
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LudpnbiK SargapraManaHaThii
KypblAFbiiapaa

| paIVOMIEKTPOHARIK

| Kypasnapasl sxodanay
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| TlpoekruposaHue

PaIMOIIEKTPOHHBIX CPEACTB Ha
1PPOBLIX NPOIPAMMUPYEMBIX

YCTPOHCTBAX

Design of radio electronic
means on digital programmable
devices

BiniM anywibl KypbUTHICTHIH KarWIATTapbiH jkoHe >xobanayjbiH Kasipri 3aMarrsl
smicTepin 3epheneiifi, coHpal-ak OarmapramMaiaHaTblH JIOTHKANbIK WHTErpaniel

cxemanap GasaceiHaa  UMGPALIK  KYPBUFBINApAbl  93ipJeyie  NPaKTHKAIbIK
Iarabinapra ue 6onambl.
OByqalonuiAcs  W3YYMT NPUHLMILEL  TIOCTPOEHMA W COBPEMEHHBIX METOJORB

NPOEKTUPOBAHMA, A TaKKe NONYYHT NPAKTHIECKHE HaBbIKH B pa3paboTKe LpPOBBIX
YCTpO#CTB Ha 6ase NporpaMMHMpyeMbIX JIOTHUECKMX HHTErpatbHeix cxem [1IJIUC.

The student will study the principles of construction and modern design methods, as
well as gain practical skills in the development of digital devices based on |
programmable logic integrated circuits FPGA.

PamuoanekTpoHasiK
Kypalgapabsl  gadblHOay el
OHIIPICTIK npouecTepiH
ABTOMATTAHABIPY
ABTOMaTH3ALMA
TIPOM3BOICTBEHHbIX
MPOLIECCOB ~ M3TOTOBJIEHNA
PAaIHO3NIEKTPOHHBIX CPEACTB
Automation of production
processes for the
manufacture of
electronic equipment

radio |

| assembly and assembly production.

| KAMTAMACHIZ CTETIH OMTaiNbl TEXHONOIHANBIK MpOLECTEpl Wobanay xoHe DacKkapy

XKorape menreiini
porpaMmmanay
BBLICOKOYPOBHEBOE
MpOrpaMMUpPOBaHKE
High-level programming

COHBIH  imUiHIe
OHMIpiNeTIH ©HIMHIH JKOFapbl

[Ton ©HOipiCTIH  TEXHONOrMANBIK  OKyHemepiH,
KAPKbIHIBUIBIFBL  MEH  THIMIIIIH,

OHIIIpICTIH
canachiy

ofiCTEpiH, aBTOMATTAHABIPY KYPaliapbiH, OHBIH ilNiHAE HKeMIi ©HIIPICTIK
Kyitenepai, MOeNsAey SMiCTEPiH, OHTARNAHIbIPYAbl, TaNJay bl *IHe CHHTE3EYl,
COHAA-aK  KypacTBIPy-MOHT@XEAy OHAIPICIHIH  TeXHONOTHANBIK  xabawikray
KypanzapsiH xobanay bl aBTOMATTAHIEIPY/IbI 3€PTTEYre MYMKIHAIK Oepes.
JIMCUMIIIMHA  TO3BOJIIET M3YYMTh TEXHOJNOTUYECKME CHCTEMBl TMPOM3BOACTBA,
BKJJOUas ~ METOMsl  MpPOSKTHPOBaHMA M YNPaBNeHMs  ONTHMAJbHBIMH |
TEXHONOrMYECKUMH  TIpoueccaMM,  00ecrieyMBaIOIMX — HHTEHCHpHMKALMIO U
> peKTUBHOCTb MPOU3BOLCTBA, BBICOKOE KAUECTBO M3TOTABIMBACMON MPOXYKLMH,
M3ydYeHue CPENICTB ABTOMATH3ALMY, B TOM YKMCIIE THOKUX MPOU3BOACTBEHHBIX CHCTEM,
METOJOB MOJENMPOBAHMs, ONTUMHU3ALMY, AHATM3a M CHHTE3a TEXHOJIOTHYECKHMX
CHCTEM MpPOM3BOJCTBA, @ TAIOKE aBTOMATH3aUMIO TNPOEKTMPOBAHMI CPEACTB
TEXHONOTHYECKOTO OCHALIEHUS COOPOYHO-MOHTAXHOIO NPOU3BOACTBA.

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

MaTteMaTHka 2
(bIkTrMangsIKTap
TEOPHSACHI MeH
MaTEMaTHKAITBIK
CTATHCTHKA)

Marematuka 2 (Teopus
BEPOSTHOCTH u
MareMaTyiecKas
CTATHUCTHKA)

Mathematics 2

(Probability Theory and
Mathematical Statistics)
duzuka

duzuka

Physics
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OnTOANEKTPOHKKA
| OnTosnexTpoHHUKa

Optoelectronics

|

| l

_ Tanpay GoiibiHina koMmonerTrep / Komnonentsl o BeiGopy / Optional Components
PanuonekTpoHABIK

oHepKacinTeri  3KOHOMHKA
AoHe OM3HeC-)Kocnapnay
3xoHomMHuka W Ou3Hec-
MIAaHUPOBAaHWE B OTpaciu
PAIHOINICKTPOHUKH
Economics and Business
Planning in the Electronics
Industry

[MoHai 3epaeneydiH MakcaTsl Kasipri 3aMaHFbl ONTORICKTPOHHKAHBIH 3JEMEHTTIK
JKOHE KOHCTPYKTMBTIK 0a3achiMeH TAHKEICY jkoHe OaiilaHbIC, FHUIBIMHU 3€pTTEynNep,
| aHA MaTepuaniap MeH oyiapjaH OyMbIMIap eHOipy YIUIH 3KOFaphl TEXHOJOTHANLIK

#abOblKTa nNalifalaHbiIaThiH ONTO3JIEKTPOHABIK KYPBUIFbIIAPAbIH, KYMBIC ICTEy |
NpUHLMATEpPIH GiTyMeH, CUHTE3IMEH JKaHE TANAAy HIMEH OailaHbICThl KY3bIPeTTepAl |

KanbINTacTeipy H0bin Tabpiags.
| Heablo w3ydeHMs [OMCLMIUIMHBL SBJETCA  O3HAKOMIEHHE C
| KoHCTpYKTHBHOM 6a30if COBpeMEHHOH ONTONEKTPOHUKM U
KOMIICTCHUH#, CBA3aHHBIX CO 3HAHUEM MPUHLMIOB palboThl, ¢ CHHTE30M Y aHAINZ0M
OYHKUMOHMPOBAHUS ~ OINTORJIEKTPOHHBIX  YCTPOMCTE, UCTIONB3YyEMBIX B
BBICOKOTEXHONIOMMYHOM ~ O0OpPYIOBaHUM JUIST CBS3M, HAy4YHBIX HCCJEHOBaHMii,
MPOH3BOACTBA HOBBIX MATEPHAJIOB Y U3AEIHUIA M3 HHX.
The purpose of studying the discipline is to familiarize with the elemental and
constructive base of modern 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

IEMEHTHOH U

dhopmupoBanue |

DNeKTPOHIBIK — Kypanjap
KOHCTPYKIMSIAp BIHEIH
MaTepuaniaphl
Marepuanbl KOHCTPYKUHIA
INEKTPOHHBIX CpencTs
Electronic construction
materials

5

[ToH CTYIEHTTEpAE PaAMOBJEKTPOHMKA CATACBIHBIH KYMBIC 1CTeY 3aHIBUIBIKTAPHL
KOHE OChl Cala KACIMOPHIHOAPHIHBIH, >KYMBIC iCTEYiHIH 3KOHOMUKANBIK TETIiHIH
MPUHUMITEPL  Typajiel,  CoHpali-ak  KBI3METTIH  apTyprmi
IKOHOMMKATEIK, OiliM Herizaepi Typasibl TYTAaC TYCIHIK KauBINTACTHIPYFa, COHAAM-aK
CHIPTKb! JKOHE 1LUKI OPTAHBIH KONTEreH XKoHe YHEMI e3repin OTHIPAThIH JKarJainapbiH
eCcKepe OTBIPBIN, CTYASHTTepPAIH OM3Hec-xocrnapiaayaplH  FhUIBIMHU-KONIAaHbai bl
annapaThlH JkoHe OM3HECTI KakblH JK9HE ¥3aK Mep3iMal MepCreKkTHBanapra
MEPCIEKTUMBANBIK MOICABACY U KaJlbIIITACTHIPYFA bIKIIAN €Tyre MYMKIHAIK 6epefi.
JIvcupmnimMHa [Ho3BONsAEeT (JOPMUPOBATE Y CTYHCHTOB LGJOCTHOTO MPEACTABIECHHS O
3aKOHOMEPHOCTAX (QYHKUHOHHMPOBAHHMA OTPAc/M PAaJHO3IEKTPOHMKM M TPHHITHIIAX
IKOHOMMUYECKOTO MEXaHH3Ma (YHKLMOHMpPOBAaHWs NPEINpHATHI 3TOH orpaciu, a
Talke 00 OCHOBAX HKOHOMHYECKHMX 3HAHMH B pasiMYHBIX cepax ACATEILHOCTH, a
TAKKe CIOCOOCTBOBATh (DOPMMPOBAHHIO Yy CTYAGHTOB HAYYHO-TIPHKIATHOTO
annapata OM3HeC-TUIAHMPOBAHMS M [EPCIEKTHBHOIO MOMIENMPOBAaHMA OM3Heca Ha
OIMWKAMIIY0 M JOJTOCPOYHYI) TEPCHEKTHMBEL C YY€TOM MHOTOUHMCHIEHHBIX H
| IOCTOAHHO MEHTOIIHXCS YCIOBUIA BHELIHEH W BHYTPEHHEH CPEIBL.

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
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| env1r0nment

business modelmg in students. short and long term prospects, taking into account the |I

numerous and constantly changing conditions of the external and internal

PanuosnexTpoHuKa
cajackiHaarsl MEHEIKMEHT
KOHE MAPKETHHI
MeHeKMEHT U MapKETHHT
B oTpaciu
PaAUO3NEKTPOHHKA
Management and Marketing
in the Electronics Industry

[ToHHIH MakcaTbl GUTiM aTyIUbUIApAA PafHO3SKTPOHIBIK ©HIMIEP HAPBIFbIHAAFLI
MEHEIKMEHT MeH MAPKETHHTTIH epeKlUesiKTepiH CUNaTTaiiThiH TeOPUAIBIK Tacinaep
MEH TyKbIPHIMAAMAIBIK WIEANApIbl KadbiMTacThpy, COHAAN-aK OTAHIBLK JKIHE
weTenmik  3epTTeYWINepaiH  JKOFapsl  TeXHOJOTMANBIK — OHIMAEpIH inrepinety
aiicTepiH 3epTTey GONBIN TAOBLIANbL.

[{enbt0 IUCLIMIUIMHEL ABJsSeTc GOpMYNMpOBaHHE y O0YYaroHMXCS TEOPSTUHECKHX
TMOAXOLO0B ¥ KOHIETITYaNbHBIX HAEH, XapakTepH3yIOMnX 0COOEHHOCTH MEHE IDKMEHTA
U MapKeTMHIa Ha PHIHKE PamHOdICKTPOHHOM NPOOYKUMH, a TaKKe MCCIeNoBaHKe

METON0B MNPONBUKEHMS BBHICOKOTEXHONOTWUHON NPOXYKUMH OTCUECTBEHHBIX U
3apyOeKHBIX UCCIIENOBATENEH.

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.

[IpeanpuMHUMATENBCTBO 1
Ou3HEC
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TexHUKaIbIK

JJIEKTPOAVHAMHKA JKOHE

| MMKPOTOJNKBIHABI

KYPbUIFBLIAPIRI
TexHuueckas

x)obanay

JNICKTPOAUHAMMKA H |

NIPOEKTUPOBAHUE
MUKPOBOJIHOBLIX YCTPOHCTB
Technical
and design of microwave
devices

electrodynamics |

| AHTeHHanap/pl Kobanay, SKCNEPUMEHTTIK 3epTTeY HOHE NarnanaHy CanachiHAarsl

CTyIeHT 3eKTPOMAarHHITIK epic TEOPHSACHIHbIH Herisri GeMiMIepiHIH TEOPHSITEIK
JAMYBIH, MWKPOTOJIKBIHIBI Gepilic KemifiepiH >9He OICKTPOHMB! Kypaniap/piH
MUKPOTONKBIHIB  KYPBUIFBUIAPEH  xo0anay —KesiHie 3JEKTPOMArHWTTIK — epic
TEOPUACHIHBIH, (U3MKAIBIK HEri3fenreH KONAaHBLTYbIH 3epTieHal. MaTeMaTHKaibik
MOJENbACYAiH 3aMaHayH QAICTepiH, eNiey KYpanapbiH XoOHS aBTOMATTAH/IBIPBLIFAH
xobanay KyMenepiH KONHaHa OTBIPBIN, MUWKPOTOJKBIHAB KYPBUIFBLAZD MEH

GLIiMAl KaNbINTaCTHIPY KIHE JAMBITY.

OByvaroluics M3Y4YHT TEOPETHYECKOE OCBOCHUE OCHOBHBIX PasfieNoB Teopun
3MeKTPOMArHuTHOro nons, nuuui nepenad CBY W dusmyecku 0GOCHOBaHHOE
WCMONb30BAHME  TEOPMM  DJIEKTPOMArHUTHOTO  f0Jidl  NpPH  MPOEKTUPOBaHWM
MMKDOBOJIHOBBIX YCTPOHCTE SNEKTPOHHBIX CPENCTB. A Takxke (opMHpoBaHMe H
pasBuTHE 3HAHMI B 06JACTH NPOEKTUPOBAHUSA, IKCIIEPUMEHTAJIEHOTO HCCIIENOBAHI
U JKCIUTyaTallMd MMKPOBOJHOBEIX YCTPOMCTE M aHTeHH C MCIHOJBL30BaHWEM
COBPEMEHHBIX METONOB MATEMATWYECKOTO MONENMPOBAHMSA, CPEICTB M3MEPCHMH
CHCTEM aBTOMATH3MPOBAHHOIO IPOSKTHPOBAHKA.

The student will study the theoretical development of the main sections of the theory
of the electromagnetic field, microwave transmission lines and the physically
substantiated use of the theory of the electromagnetic field in the design of
microwave electronic devices. As well as the formation and development of
knowledge in the field of design, experimental research and operation of microwave
devices and antennas using modern methods of mathematical modeling, measuring
instruments and computer-aided design systems.

Marematuka 2
(blkTHUManALIKTAP
TEOPHACHI MeH
MaTeMaTUKAIIbIK
CTATUCTHKA)

Matematuka 2 (Teopna
BEPOATHOCTHU u
MareMaruJecKkas
CTATUCTHKA)

Mathematics 2

(Probability Theory and
Mathematical Statistics)
OuzuKa

HrmKeHepnik KOHE
KOMITBIOTEPJIiK rpagHKa
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Teopus JIEKTPOMATHHTHBIX
BOJH
| Theory of electromagnetic
waves

DJIEKTPOMATHHUTTIK TOJIKbIHAAD
TEOPUSCHI

i 'Pa,uuoanempombm

PanuoanexTpoHIbiK
Kypanjapisl KypacThipyablH
aKMapaTTHK,
TEXHOJOTVAAPHI
HUndopmarmoHHbie
TEXHOJIOIHH
KOHCTPYUPOBaHHS
PamUOICKTPOHHLIX CPEACTB
Information technologies for
the design of radio electronic
means

|

[
|

ITaH cTyleHTTepre apTYpJ OpTaja, JICKTPOMArHUTTIK SHEPTHAHbI Gepy KeninepiHne
JKOHE YAbTPA KOFAPhl KMINIKTEri JXOHE ONTHMKAJNBIK MAMA3ZOHAAFEl CHI3BIKTEIK
KypbiiFbUiapia OOnaThlH 3NMEKTPOMArHMTTIK MNPOLIECTED TEOPHACHIHLIH HETi3epiu
6inyre Mymxinaik Gepeni.

HHCHMHJ’IMH& NO3BONAET CTYACHTaM YCBOWTH OCHOBbI TCOPHU SNEKTPOMArHHUTHBIX
NPOLECCOB, TNPOUCXOAAIMX B PA3NHYMLIX  Cpelax, B JMHUAX  [lepeaayu
JJICKTPOMATHUTHOW DHEPIWM M JIMHEHHBIX YCTPOMCTBAX CBEPXBBICOKHMX YACTOT H
ONTHYECKOTO JMana3oHa.

The discipline allows students to master the basics of the theory of electromagnetic
processes occurring in various environments, in electromagnetic energy transmission
lines and linear devices of microwave and optical range.

product, ergonomics and-design requirements.

Dduzuka,

dusuika,

Physics

Maremarnka 2
(bIkTumangbiKTap
TEOPHSIChI MEH
MaTeMaTHKAIIbIK
CTAaTHCTHKA)

Maremaruka 2 (Teopus
BEPOSTHOCTH M
MaTeMaTHYeCKas
CTaTUCTHKA)

Mathematics 2
(Probability Theory and
Mathematical Statistics)

Ilon 3amaHayM aBTOMATTaHABIPHUIFAH k00anay JKYHENCpiH KonZaHa OThIPbIN,
3JEKTPOHIB KYpaniapibl OPHANACTHIPYABIH 9AICHAMACH MEH MPHHLMATEPL Typabl
OiniMAI  KaNbINTacTHIpyFa,  AJIEKTPOHNBL  KYPALmapAbl  TYPAKChi3NAHIBIPYIIEI
daxTopnapan koprayra, oHiMHiH OepiireH cara KepceTKIITepiH, 3proHOMUKA MEH
IM3afiH TananTaphiH KAMTaMachi3 eTyre MyMKIHIIK Oepeni.

JucinnyuHa nosonder cQOpMHUpPOBATH 3HAHUS O METOAOJNOTMM W NPHHLMIIAX
KOHCTPYMPOBaHKA, @ TAKXKE KOMIIOHOBKM PaJUOIEKTPOHHBIX CpEJNCTB C
HCTIONE30BAHUEM COBPEMEHHBIX CHCTEM ABTOMATM3HUPOBAHHOIO [POEKTHPOBAHMS,
3AMTEl  PagMO3JIEKTPOHHBIX CPEJACTB OT AecTabuinsupylomimx (PakropoB ¢
MCNIONIb30BAHUEM  MH(OOPMALMOHHBIX CPeACTB TpM  OOECTCUeHHWM  3aJTaHHBIX
MOKA3ATENEH KadecTBa U3AETUSA, TPEOOBAHMHM 3proHOMUKH U Au3aiiHa.

The discipline allows you to form knowledge about the methodology and principles
of design, as well as the layout of radio electronic means using modern computer-
aided design systems, protecting radio electronic means from destabilizing factors
using information means while ensuring the specified quality indicators of the

AKorapbr newreiini
TporpaMManay
BEICOKOYPOBHEBOE
MIPOTrpaMMHPOBAHHE
High-level programming

KYypanaapasl KYpacThIpy bl

3aMaHayn  aicTepi  MeH
TEXHOJNOTHAIAPb
CoBpeMeHHbIe METOJIbI
KOHCTPYUPOBaHMA u
TEXHONOTHH

PaAHO3IEKTPOHHEIX CPelICTB
Modern methods of design
and technology of radio

TToHAi OKBITYRBIH MaKcaTel OiniM alylubiiap/isl 3aMaHayu KYpacTelpy dJicTepiMeH
JKOHE  PafmMOINEKTPOHOBIK — Kypajylapael  JalBIHAAYTEIH — TEeXHOJOTHSIIBIK
NPOLECTEPIMEH TAHBICTRIPY; KONXAaHOAIbl TOHAEPHI TaOBICTEl MEHrepy IKoHe
OHAIPICTIK MIHAETTEPAl OJaH api ey YiuiH GiTipyiuinepain Gazamsik JaRbIHIBIEBH
KaMTaMachl3 €Ty; CTYJSHTTEPHl PamMO3JIEKTPOHOBIK KYPalJapibl icke achIpyIsiH
TEXHOMOTHANBIK ~ TOCIIAEPIH KYPacTEIPYMEH JKOHE TaHZayMeH OalinaHbICTHI
MIHIETTEp IeHryre JaibHaay GOmbin Tabbuiambl.

Henpro u3yueHMs JUUCLMIUIMHBL SABJIASTCS O3HAKOMIIEHHME OOYYAIOIUMXCA ¢
COBPEMEHHBIMH METOAAMH KOHCTPYMPOBAHUS H TEXHONOTHYECKHUMH IpOLIeCCaMH

| PagHoaIeKTpOHIBIK

Kypanaap/sl
KYPacTBIpYIBIH HeTi3aepi
OCHOBBHI
KOHCTPYMPOBaHHS
PaAHO3NEKTPOHHBIX
CpeacTB

Fundamentals for the
design of radio electronic
means
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electronic means | m3roToBneHHs pannOIIEKTPOHHBIX CpeAcTs; obecneyenve 06a3oBo¥i  NOArOTOBKH

BbIMYCKHMKOB Ul YCIEUIHONO OCBOSHMA MPHMKIIAAHBIX JUCLMIVIMH M NOC/EIYIOMETo
. peleHKs NPON3BOACTBEHHBIX 3a1a4; MOArOTOBKA CTYAGHTOB K  peleHuio
3378y, CBA3AHHBIX C KOHCTPYWMPOBAHMEM W BHIOOPOM  TEXHONOTHYECKHX
MPHEMOB pEAH3aLMH PATHOINEKTPOHHBIX 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 technologlca]
methods for the implementation of radio-electronic means.
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