DJIEeKTPOHHNKA
Electronics

1.Ha3Banme: DjeKTPOHUKA

Course title: Electronics

2. Jlextop: Koncrantun ["'opmkos

Lecturer: Konstantin Gorshkov

3. Kparkasi anHOTanMs:

L{enpro JAaHHOTO Kypca ABJSAETCS 3HAKOMCTBO CTYJICHTOB C OCHOBAMH JICKTPOTEXHHUKHU H
BHGKTpOHI/IKI/I, B TOM UHUCIJIC:

— u3y4eHue GU3HYECKUX MPUHITUIOB (PYHKIIMOHUPOBAHUS KOMIIOHEHTOB 3JICKTPHUYCCKUX IETICH;
— OCBOCHHEC YHUCJIICHHBIX U CUMBOJIBHBIX MECTOI0OB aHAJIN3a BHCKTpI/I‘ICCKI/IX CXEM,

— O3HaKOMJICHHUE ¢ 0a30BBIMU MOJIX0/IaMHU K CXEMOTEXHUYECKOMY MTPOEKTUPOBAHHMIO;

— HpI/IO6p€TCHI/I€ HAaBBIKOB aHaJII/IBI/IpOBaTI) BHGKTpI/I‘-ICCKI/IX CHUT'HAJIOB pasjqumx THUIIOB,
— MCCJICIOBAHUE TIPAKTUYECKUX MPUMEPOB PEaTbHBIX JJICKTPOHHBIX CXEM M YCTPOUCTB.

Annotation:

In this course, the basics of circuit theory for electronics is introduced including the following:
— study of functional concepts of the main components of the electronic circuit;

— implementation of numerical and symbolic circuit analysis techniques;

— introduction of basic approaches to the circuit synthesis;

— learning of signal analysis methods;

— case study.

4. HazBanue nporpaMmsbl M cemecTp: OakanaBpuat «TexHuueckas pusukar, 3-if cemectp
Study program and semester: bachelor program “Technical Physics”, 3" semester

5. JleTajibHOE ONIHCAHUE Kypca ¢ pa30MeHueM M0 JeKIUsIM/CeMUHAPaM/IPAKTHKAM:

Tema Twun 3agarun
1 Benenne. OCHOBHEBIC ITOHSTHUS TCOPHH dICKTpHUeCKuX | JIekius
menei. AHanu3 1ernei MoCTOSHHOTO TOKa
2 DneKTpuYecKre Ieny MPu rapMOHUYECKOM Jlexiust
Bo3zelicTBud. Pe3oHaHc. AHanm3 1ened B YacTOTHOH
obiactu
3 HccnenoBanue MuHENHHBIX IBYXIIOIIOCHUKOB B JlaGoparopHas pabota

QJICKTPUYICCKUX HCIIAX O,Z[HO(I)EBHOFO CHUHYCOUJAJIBHOT'O
HAIpsKCHUA 1 TOKA

4 HccnenoBanue sSBIeHUN pe30HaHCa B JIMHEMHBIX JlaGoparopHas pabota
JIIEKTPUYECKUX LETIAX

5 UYersipexnomocHuku. Llenu ¢ pacnpeneneHHbIMU Jlexuus
rapamMeTpamMmu

6 IIepexoaHbIE MPOLECCH] B INHEWHBIX DJIEKTPUUYECKUX Jlexums
LeIsIX

7 HccenenoBanue nepexoaHbIX IPOLECCOB B TMHENHBIX JlaGoparopHas pabota
NMEKTPUYECKUX LIETIAX

8 PagnorexHnueckne CUrHAIBI U UX CHEKTPBI. Jlexnus
Bo3saeiicTBue CUrHAIOB HA JIMHEWHBIC DJIEKTPUYECKUE
Lenu

9 HccnenoBanue 2JIeKTPUYECKUX LIETICH pr JlaGopartopHnast pabota

MePUOINYECKOM HECHHYCOUIATBHOM BO3ICHCTBHUU.




CHekTpbl CUTHAJIOB.

10 CuHTE3 TaCCUBHBIX JIEKTPUUYECKUX Tenei Jlexknsa
11 Henunelinbie 2JIeKTpUYECKHE IETTH Jlexmus
12 [TonmynpoBoiHUKOBBIE TIPUOOPHI. OB Jlexuus
13 | UccnenoBanue cxeM AJis BBIIPSIMIICHHSI IEPEMEHHOT0 JlaGoparopHas pabota
HaNpsHKCHUS
14 Tpan3ucTopbl. D11€MEHThI TPAaH3UCTOPHOU Jlexuus
CXEMOTEXHUKH
15 | HUccnenoBanue moseBoro u OMNossipHoro Tpansuctopos | Jlabopatopnas padora
16 HNuTterpanbHbie cXeMbl. DJIEMEHTbl MHTETPalIbHbIX cXeM.| JIeKkius
Huddepenunanbuplii yeunurens. OnepanoHHbIe
YCUJIUTEIH
17 HccnenoBanue TUIOBBIX CXEM 3JIEKTPOHHBIX YCTpoHcTB | JlabopaTopHas pabora
Ha ONEPAIMOHHBIX YCUIIUTEISIX
18 I'enepaTops! KoneOaHu Jlexnus
19 Uccnenoanue RC-aBToreneparopa Jlaboparopnas pabota
20 Mopynsuus u 1eMOAYSIMs CUTHAIOB Jlexmus
21 | IIpyHUMIIBI OCTPOSHUS AHAJIOTOBBIX JIEKTPOHHBIX Jlexust
YCTPOMCTB.
22 Nmnynbcubie u nmudpoeie yerpoicTBa. Jlornyeckue Jlexuus
3JIEMEHTHI LIU(POBBIX YCTPOICTB
23 HccnenoBanue 6a30BbIX JJOTHYECKUX JIEMEHTOB JlaGopartopHnas pabota
24 [MudppoBass  obpaboTka  curHaioB.  AHaioroBele, Jlekius
JTUCKPETHbIE U I(POBBIE CUTHAJIBI. AHAJIOTO-
¢ poBsle U M(PO-aHATIOrOBble MpeoOpa3oBaTenn
25 IIporpaMMupoBaHre MUKPOKOHTPOJIIIEPOB JlaGoparopHas pabota

Detailed content and structure with sectioning of lectures/seminars:

Topic Course components

1 Introduction. Fundamental Circuit Concepts. DC Lecture
analysis.

2 Analysis in the Frequency Domain. Resonant Circuits. Lecture
Frequency Domain Methods

3 Analysis of One-ports in Linear Single-phase Circuits Lab classes

4 Analysis of Resonant Circuits Lab classes

5 Two-port Circuits. Distributed-element Circuit Lecture

6 Circuit Analysis in the Time Domain Lecture

7 First-Order Transients in Linear Electrical Networks Lab classes

8 . . _ Lecture
Fourier Analysis of Signals

9 Analysis of Periodical Nonsinusoidal Signals Lab classes

10 Synthesis of Passive Circuits Lecture

11 Introduction to Nonlinear Elements. Analysis of Lecture
Nonlinear Circuits

12 Diods ans Diods Circuits Lecture

13 | Analysis of Rectifier Circuit Lab classes

14 | Transistors. Small-Signal Models. Amplifier building Lecture

blocks.




15 | Analysis of Basic Transistor Circuits. Lab classes

16 | Operational Amplifiers. Basic op-amp Circuits. Lecture

17 | Analysis of Basic Op-amp Circuits. Lab classes

18 Introduction to Oscillators. Lecture

19 | Analysis of RC-oscillators. Lab classes

20 Basics of Modulation and Demodulation. Lecture

21 Basics of analog circuit design Lecture

22 Introduction to Digital Electronics. Typical digit Lecture
Circuits.

23 | Analysis of basic logic concepts Lab classes

24 | Digital Signal Analysis and Processing. Analog to Lecture
Digital Converter. Digital to Analog Converter.

25 | Microcontroller programming Lab classes

6. PexoMenoBaHHasi TuTEpaTypa:

1. Ymwxma, C.H. DnekTpoHHKa 1 MUKPOCXEMOTEXHHKA [ DIEKTPOHHBIN pecypc]| : yueOHoe
nocobue / C.H. YUmxkma. — DnektpoH. qad. — Mocksa : YMII KT, 2012. — 359 ¢. — Pexum
nocryma: https://e.lanbook.com/book/4196. — 3aru. ¢ skpaHa.

2. Mapuenko, A.JI. OCHOBBI 3JICKTPOHUKH [ DJIEKTPOHHBIH pecype] : yuebHoe mocobdwue /
A.JL. Mapuenko. — DnektpoH. nan. — Mocksa : JIMK Ilpecc, 2010. — 296 c. — Pexxum
nocryma: https://e.lanbook.com/book/889. — 3ari. ¢ skpana.

3. Epmyparckuii, I1.B. D1ekTpoTexHHKa U 3JEKTPOHUKA [ DNEeKTpOHHBIN pecypc] : ydeOHUK
/ TL.B. Epmyparckuii, ['.I1. Jlbrukuna, F0.b. Munkun. — DnektpoH. gad. — Mocksa : [JMK
ITpecc, 2011. — 417 c¢. — Pexum nocryna: https://e.lanbook.com/book/908. — 3aru. ¢ sxpaHa.

4. TeopeTH4ecKUe OCHOBBI JJIEKTPOTEXHUKU. HenuHelHble 3JIeKTpUUYECKUE LIeIH.
DNeKTpOMarHuTHOE 1oJjie [ DNEeKTPOHHBIN pecypc] : yueb.mocodue / .. AtabekoB [u ap.]. —
Onexrpon.gan. — Cankr-IlerepOypr : Jlawp, 2014. — 432 c. — Pexum pocryna:
https://e.lanbook.com/book/644. — 3ar1. ¢ skpaHa.

5. I'aBpmiios, C.A. UckyccTBO cxeMoTeXHUKU. [IpocTo 0 clioskHOM [ DIIeKTpOHHBIHM pecypc|
/ C.A. T'aBpunoB. — DnektpoH. AaH. — Cankr-IlerepOypr : Hayka u Texnuka, 2011. — 352 c.
— Pexxum noctyma: https://e.lanbook.com/book/35940. — 3arm. ¢ skpana

6. Cend, /1. CxeMOTEeXHHKA COBPEMEHHBIX YCHITHTENCH [ DJIEKTPOHHBIN pecypc] : yaeOHoe
nocobue / 1. Cend. — Dnexrpon. nan. — Mocksa : [IMK IIpecc, 2011. — 536 ¢. — Pexum
nocryma: https://e.lanbook.com/book/910. — 3aru. ¢ sxpana.

7. Tutue, Y. [lomynpoBoauukoBas cxemorexuuka. Tom I [Dnexrponnsrit pecype] /Y.
Tutne, K. lenk. — Dnektpon. gan. — Mocksa : [IMK Ilpecc, 2009. — 832 c. — Pexum
noctyna: https://e.lanbook.com/book/915. — 3aru. ¢ skpana.

8. Urymuos, JI.B. OCHOBBI TOJIYIPOBOTHUKOBOM IIIEKTPOHHUKH [ DIEKTPOHHBIN pecypc] :
yuebnoe nocobue / JI.B. Urymuos, I'.Il. KocTronnna. — DnektpoH. gaH. — Mocksa : ['opsiyas
nuaus-Tenexom, 2011. — 394 ¢. — Peskum noctyna: https://e.lanbook.com/book/5157. — 3arur.
C DKpaHa.

9. IlerpoB E.A. AHanu3 3JeKTPUYECKHX IIETIei TOCTOSTHHOTO TOKa. Y4eOHOoe ocoOue 1o
kypcam anektporexuuku u TOD. CII6: CII6 'YUTMO, 2003 45 c.

10. IletpoB E.A. AHanu3 37eKTpUYECKUX TIENel IEPEMEHHOT0 TOKa. Y4eOHOe MocoOue 1mo
Kypcam snekTporexuuku u TOD. CII16: CI16 T'YUTMO, 2003 42 c.

11. Ocunos I0.M., IlerpoB E.A. AHanu3 pa3BeTBIEHHBIX LENEH TOCTOSHHOTO U
MEepEMEHHOTO TOKa. Y4eOHoe nmocodue mo kypcam anekrporexuuku u TOD. CII6: CI16
I'VUTMO, 2002 53 c.




7. lIpenBapuTeIbHO NMPOiiJIEeHHbIE KYPChI, HE00X0UMBbIe /IJIsl H3yYeHHsI TpeaMeTa:
BbICIIIasl MaTeMaTHKa, pU3MKa

Course prerequisites:

higher mathematics, physics

8. Tum caMoCTOATENBLHBIX 3aJAHMM:

B KYpCE€ 3allJIaHUPOBAH LUKJI JOMAITHUX 3aI[aHI/II71 AJI UWJUTIOCTpali 1 JIy4IIeTO IOHNUMaHHuA
OCHOBHOI'O MaTc€puajia Kypca. Taxxe CTYACHTHI JOJIXKHBI BBIIIOJIHUTH HAYYHO-
HCCIIEI0BATENBCKYI0 paboTy? UTOOB! HAYYNTHCS MPUMEHSTH OJyYCHHBIC 3HAHUS B
IMPAKTUYCCKUX MMPHUIIOXKCHUAX.

Assignments:

-There is a block of home tasks, which are aim to help student in mastering the course. The
students are using the acquired skills in the research efforts.

9. Kak onleHHBaeTCs yCIeBaeMOCThb M0 KypcCy:
[TonpoGHee cmoTpute npriiokennbie daitnsl (Grading policy.pdf)

Bun ouenounoro cpencraa MuH. Makc.
BrinosiHEeHME TOMALTHUX 3aaHUNA 8 16
Texyiiee TecTupoBaHHe 6 10
3amura oT4eTa 1o J.p. 12 16
BrImosHeHUE KOHTPOIBHBIX 4 8
pabot

Brimonnenue stanmos HUP 6 10
3amura HUP 6 10
JIMYHOCTHBIE KauecTBa 6 10
DK3aMeH 12 20

Grading policy:

Student activities Min. Max.
Home tasks 8 16
Test 6 10
Lab classes reports 12 16
Written tests 4 8
Research effort (intermediate result) 6 10
Research effort (final result) 6 10
Personality measure 6 10
Exam 12 20




10. IomotHUTEIbHbIEe KOMMEHTAPHH:
B kypce ucnoJb3yorces ciaenyiomee oecniiatnoe I1O:

1. [IpodeccuonanbHas cuUCTeMa CXEMOTEXHUUYECKOro MojenupoBanus LTspice
(http://www.linear.com/designtools/software/) npumeHsieTcst IpU BHIMTOJIHEHHH JOMAIITHUAX
3alaHuil ¥ JTa0OPATOPHBIX PabOT, /Ui MPOBEPKH MOJTYYCHHBIX B PE3YJbTATE PACUCTOB U
u3MepeHnii rpa)MKoB TOKOB U HampspkeHuit. [Iporpamma pacripocTpanseTcs OeciaTHO.

2. MaremaTr4eckas mporpamMma ¢ rpa4ecKiuM peIakTOpOM M HOJHOM MOJICPIKKOM
enunul m3mepenus Smathstudio (http://ru.smath.info) mpumensiercst mpu BeIOIHEHUT
JIOMAIlHUX 33/IaHMH ¥ OTYCTOB I10 JIAOOPATOPHBIM PadoTaM Ul aBTOMATH3alUH PacyeToB
CHCTEM JIMHEHHBIX alreOpandyeckux U TudQepeHnaIbHbIX YpaBHECHUN, HAXOXKICHUS KOPHEH
CTEMEHHBIX MMOJMHOMOB, IOCTPOCHUS rpapuKOB HYHKIIHUIL.

3. BecratHblil OHJIAHH-CEPBUC MO PACYETY CUMBOJBHBIX (DYHKIHIA JIMHEHHBIX
ANIEKTPUYIECKUX 1eneit http://intersyn.net/cirsym.html npumensieTcs npu BbITOIHEHUN
KOHTPOJIBHBIX Pa0OT ¥ JIOMAIIHUX 33/IaHHUH [UIs IPOBEPKH PE3yJIbTATOB PACUETOB.

Additional notes:

The following free-wares are used in the course:

1. LTspice (http://www.linear.com/designtools/software/) is electronic circuit simulator provides
a schematic capture and waveform viewer with enhancements and models to speed the
simulation of switching regulators. The program is used for Lab classes and homework.

2. Smathstudio (http://ru.smath.info) is a freeware mathematical notebook program similar to
Mathcad. The program is used for solving differential equations, graphing functions in two or
three dimensions, symbolic calculations, including solving systems of equations, matrix
operations, finding roots of polynomials and functions, symbolic transformations of expression.
3. Free online symbolic analyzer http://intersyn.net/cirsym.html which provides the calculation
of circuit functions in fully symbolic form.
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