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ABSTRACT

Bachelor’s degree in 11.03.04 — Electronics and nanoelectronics

Course title: Theoretical foundations of electrical engineering

Basic part of block, 6 credits. The total complexity of the discipline is 180
hours. The curriculum provides lectures (54 hours), laboratory classes (54 hours),
independent work (72 hours, including 27 hours for preparation for the exam).
Discipline is implemented in the 2 course in 3, 4 semesters.

Instructor: Ermakov K.S. Ph.D., Associate Professor

The course is based on such disciplines as "Physics" and "Mathematical
Analysis”, "Fundamentals of Differential Equations”, "Integral Equations and
Calculus of Variations".
Learning outcomes:

— ability to solve problems of analysis and calculation of characteristics of electrical
circuits (GPC-3);
- ability to build simple physical and mathematical models of devices, schemes,
devices and installations of electronics and nanoelectronics of various functional
purpose, and also to use standard software of their computer modeling (PC-1).

Course description. The course "Theoretical Foundations of Electrical
Engineering” gives students a basic knowledge of electrical engineering and
electronics, introduces students to the components of electronic circuits and their
properties, with methods of their analysis and the simplest devices based on them.
This information prepares students for a deeper study of the world of electrical
engineering and electronics, which is necessary for the competent operation of
modern technology and its improvement.

Main course literature:

1. Theoretical foundations of electrical engineering: Textbook / E.A.
Lotoreychuk. - M .. ID FORUM: SIC INFRA-M, 2014. - 320 p.
http://znanium.com/catalog/product/444811



http://znanium.com/catalog/product/444811

2. Potapov, L.A. Theoretical foundations of electrical engineering: a short
course [Electronic resource]: a tutorial / L.A. Potapov. - Electron. Dan. - St.
Petersburg: Lan, 2015. - 376 p.
https://e.lanbook.com/book/76282

3. Theoretical foundations of electrical engineering in examples and tasks.

Part 4. Linear electric circuits of non-sinusoidal current / Neuman, V.Yu. - Novosib
.. NSTU, 2011. - 182 p.
http://znanium.com/catalog/product/546552

Form of final knowledge control: pass (3 semester), exam (4 semester)


https://e.lanbook.com/book/76282
http://znanium.com/catalog/product/546552

AHHOTAIMS
I[I/ICI_II/IHJ'H/IHa «Teopemqecme OCHOBBEI BHCKT'pOTCXHI/IKI/I» HpeJ:[Ha3Haqua I

CTYIEHTOB 2 Kypca mo HampabiieHnto noarotoBku 11.03.04 DOnexkrtpoHuka u
HAHODJIGKTPOHWKA  pa3paboTaHa B COOTBETCTBHM  C  TpeOOBaHUSIMU
00pa30BaTeIbLHOTO CTaHAApTa, CAMOCTOATEILHO YCcTaHaBIuBaemMoro J[BOY.
OO6mast TPyJOEMKOCTh OCBOCHUSI JUCUHUILIMHBI COCTABIISIET 6 3a4eTHBIX
eaUHUIIBL, 216 9acoB. YUeOHBIM IIJITAHOM MTPETYCMOTPEHBI JICKITHOHHBIC 3aHATUS (54
yaca), JlabopaTtopHble 3aHsATHs (54 dYaca), mpaktudeckue 3aHaATHsS (18 yacoB),
camocrosiTenpHas pabora (90 ywacoB, B ToM umucie 36 4acoB Ha MOJTOTOBKY K

sK3ameny). Jucnumirna peanusyercs Ha 2 Kypce B 3, 4 cemecTpax.

Hucunmmaa «TeopeTudeckue OCHOBBI JJICKTPOTEXHUKW» OTHOCUTCS K
0a30BOM YacTU UCHUIUIMH 00pa30BaTEILHON MPOTpaMMbl, MOYb « TexHOIOTHN
HCTIOJIb30BAHUSI MATEPHUAIIOB U YCTPOMCTBY.

Kypc 6a3upyercs Ha Takux AUCHUIUIMHAX, Kak «MeXxaHuKa U MOJICKYJIsIpHas
buszukay, «INEKTPUUSCTBO MU MarHeTusm», «OnTuka W aToMHas (GU3UKAY,
«MareMatnueckuii aHanuzy, «JluddepeHimanbHpie ypaBHSHU.

Kypc «TeopeTnueckue OCHOBBI SJIEKTPOTEXHUKI TA€T CTyAeHTaM 0a30BbIe
3HAHUA MO AJIEKTPOTEXHUKE U JIEKTPOHUKE, 3HAKOMUT CTYJAECHTOB C KOMITIOHECHTaMH
AJIEKTPOHHBIX LENEH M MX CBOMCTBAMH, C METOJAMHM HUX aHAIW3a U MPOCTEHIIUMH
YCTPOMCTBAMHM Ha X OCHOBE. DTH CBEJICHHUSI MOJTOTABIMBAIOT CTYJICHTOB K OoJjiee
TyOOKOMY M3YUYEHHIO MHPA JICKTPOTEXHUKHU U SJISKTPOHUKH, YTO HEOOXOUMO JIJIs
rPaMOTHOM 3KCILTYaTallid COBPEMEHHON TEXHUKHU U €€ COBEPIICHCTBOBAHUS.

B pe3ynbrare ocBOCHUS TUCHUILUIMHBI 00YJarOITUICS TOKEH YMeTh.

- YUTATh CTPYKTYpPHbIC, MOHTAXKHBIE U TIPOCTHIC TPUHIUITUAIIBHBIC JIIEKTPUUECKHE
CXEMBI,

- PacCUMTHIBATh U U3MEPSITHh OCHOBHBIC MapaMeTPbl MPOCTHIX AJICKTPUYECKUX, H
AJIEKTPOHHBIX LETIEH;

- HCTIOJIB30BaTh B pa0b0TE AJICKTPOU3IMEPHUTENbHBIEC TPHOOPHI;

- MPOU3BOJUTH KOHTPOJIb TAPAMETPOB PabOTHI IEKTPOOOOPYAOBAHUS;

- OKCIUTYaTUPOBATh 3JIEKTPOU3MEPUTEIBHBIE IPUOOPHI;



- KOHTPOJIUPOBATh KAYECTBO BHITIOIHAEMBIX PaOOT.

B pe3ynbraTe 0CBOCHUS TUCHUILUIMHBI 00YUYaIOITUNCS TOKEH 3HATh.
- €IUHUILIBI U3BMEPEHHUSI CUJIBI TOKA, HANIPSXKEHUSI, MOIITHOCTH 3JIEKTPUUYECKOTO TOKA,
COIIPOTHUBJICHUS MPOBOJIHUKOB,;
- METOJBI pacueTa U U3MEPEHUS OCHOBHBIX MMAPAMETPOB MPOCTHIX JICKTPUUECKHUX,
AJIEKTPOHHBIX LEIEH;
- CBOMCTBA IMOCTOSIHHOT'O M TIEPEMEHHOI0 JIEKTPUUECKOTO TOKA,
- MPUHLUIIBI TTOCIEIOBATEIRHOIO U MAPAIUICIBHOTO COCAUHEHUS MPOBOJIHUKOB U
WCTOYHHUKOB TOKa;
- DJICKTPOU3MEPHUTENBHBIC MPUOOPHI (aMIepMeTp, BOJIBTMETP), UX YCTPOMCTBO,
MIPUHIIUIT ICUCTBUS U MTPAaBUiIa BKIIOUYEHUS B JJIEKTPUYECKYIO LIETb;
- OCHOBHBI€ 3aKOHBI JJICKTPOTEXHUKH,
- TEXHUYECKYIO TEPMUHOJIOTHIO;
- 3a3€MJICHUE, 3aHYJICHUE.

B pesyaprare wW3ydeHUs JaHHOM JUCHUIUIMHBI Yy  OOyYaroIIUXCs

bopMUPYIOTCS CIIETYIONINE JIEMEHThI KOMIIETECHIIA:

Kon u Jransl GOpMHPOBAHNUA KOMIIETCHIIMHU
¢popmympoBka
KOMIIETeHI[U U
OIIK-3, 3HaeT €IMHULIBI U3MEPEHUS CUJIbI TOKA, HAIIPSHKEHU S, MOILTHOCTU
CIIOCOOHOCTD peuars QJICKTPHUYICCKOI'0 TOKA, COIIPOTUBJICHUA ITPOBOAHUKOB;
3a7auM  aHATM3a W METO/Ibl pacteTa M M3MEPEHH: OCHOBHBIX IapaMETpOB
MPOCTBIX DJIEKTPUYECKUX, IJIEKTPOHHBIX 1EIIEH;
pacdera
XapaKTEPHCTHK Ymeer YATaTh  CTPYKTYPHBIE, = MOHTAXHBIE W  IPOCTHIE
NPUHLUIHUAIIBHBIE 3JIEKTPUUECKHUE CXEMBI;
JJIEKTPUYECKUX
. pacCcUMTBIBATL U HU3MEPATH OCHOBHBIE I1apaMeETphl
Tienen MPOCTBIX JIEKTPUUYECKUX, U DJIEKTPOHHBIX LIETIEH;
UCIIONIb30BaTh B paboTe  3JIEKTPOU3MEPUTEIbHbBIE
npubopsI
Brmaneer | Meromamu  pemieHus 3aJad  aHajgu3a M pacuera
XapakTEPUCTUK JJIEKTPUYECKMX ILeNed Ha OCHOBE
0a30BBIX 3HAHUH TEKTPOTEXHUKH
[K-1, 3Haer 3JIEKTPOU3MEPHUTEIbHBIE NPUOOPHI (amMIepMeTp, BOJIBTMETP),
CIIOCOOHOCTB CTPOHUTH UX YCTPOMCTBO, MPUHLMI JICHCTBUS M MpaBUja BKIIOYCHUS B
npocTenme ANEKTPHUYECKYIO IIETIb;
busnyeckue u OCHOBHBIE 3aKOHBI 3JICKTPOTEXHUKH;
MaTeMaTHYECKHE TEXHUYECKYIO TEPMUHOJIOTHIO




MoJieaH IpHOOpOB, YMmeer MPOU3BOIUTD KOHTPOJIb apaMeTpoB paboThI

CXeM, YCTPOICTB 1 3NIEKTPOOOOPYAOBAHHUS;
YCTaHOBOK IKCIUTYaTHPOBATH AIIEKTPOM3MEPUTEIbHBIE PHOOPHI;
3NIEKTPOHUKH U -KOHTPOJIMPOBATH KAYECTBO BHITIOTHSIEMBIX paboT
HAHOAJIEKTPOHHUKH

ASTIIHONO Brnageer | ymeHueM  BBINOJHATH pacuyeT M MPOEKTUPOBAHUE
P ANIEKTPOHHBIX MPUOOPOB, CXEM U YCTPOUCTB Pa3IUIHOTO
(hyHKITMOHATBPHOTO

HA3HAYCHMSL. a TAKOKEe (bYHKI_[I/IOHaJ'IBHOFO Ha3HA4YCHUA
2

HCTOB30BaTh
CTaHIApTHbIC
MporpaMMHBIE
CpeAcTBa HX
KOMIIBIOTEPHOTO
MOJICJINPOBAHNUS

Jlist opMHpOBaHUs BBIIIEYKa3aHHBIX KOMIIETEHIIMI B paMKaX JUCUUILIIUHBI
«TeopeTnueckre OCHOBBI AJIEKTPOTEXHUKU» IMPUMEHSAIOTCSI  METO/bl aKTUBHOTO/
WHTEPAKTUBHOIO O0YUYEHUS:

e JIEKIIUS IpeCC-KOH(EPEHIIHS

* KOJJIEKTUBHAS MBICIUTEIbHAS ACATEIBHOCTD

A Tax)xe MHIUBUyaJIbHbIE METO/Ibl aKTUBHOTO O0YUYEHHUS:

® BLITNIOJIHCHUEC ITPAKTHUYCCKUX 3a7a4.

CTPYKTYPA U COJAEPKAHUE TEOPETUYECKOM YACTH KYPCA

Yacre 1 -36 yacos

1. BBenenue- 2 yaca.

[IpeameT u 3aauu, pemaeMble B JAHHOM Kypce.

2. Kaaccudukanus ueneii-4 yaca.

Knaccudukanust »IEKTpUYECKMX W MArHUTHBIX KOMIIOHEHTOB U IIETIeH
(JInHEHbIE, HEIMHEHBIE U TAPAMETPUYECKUE, TACCUBHBIE U AKTUBHBIE(MICTOUHUKHU

TOKA W HAPSIKEHUs ), C COCPEAOTOYEHHBIMU U PACIIPEACIECHHBIMU TapaMETPaAMH ).



3. MeToabl aHAJIN32 YACTOTHBIX M IE€PEXOAHBIX XapaKTEePUCTUK lienei- 4

yaca.
Pabota nuHEWHBIX 1ened B MEPEXOJHOM M CTAlMOHAPHOM pekuMax. ETUHCTBO
YaCTOTHOTO M BPEMEHHOIO onMcaHuil. IIpuHIuMI cCynepnosuuum W METOA

KOMIIJICKCHBIX aMIIJINTY .

4. RC- nenm -4 yaca.

[Mpocteiimue nuaeiiHble RC-ienn  (uHTErpUpytomas, auddepeHnupyromiasi,

nBoMHOM T-00pa3HbIil MOCT, 1ieTib BUHA) B IepeX0JHOM U CTAIIMOHAPHOM PEXXUMaX.

5. LC- uenu — 6 yacos.

YacToTHBIC )51 IICPCXOTHBIC XApPaKTCPHUCTHUKHU IIOCJICA0BATCIBHOI'O n

napajieIbHOro KoJIe0aTeMHbIX KOHTYPOB. CBsI3aHHBIE KOHTYPBI.

6. OCHOBBI TEOPHH YeTHIPEXIOJIOCHUKOB- 4 yaca.

DneMEeHThl TEOPUU YETHIPEXTOIIOCHUKOB (IIEPBUYHBIE U BTOPUYHBIE MTapaMeTpPbl
YETBIPEXIIOIIOCHUKOB,  BOIPOCHI  COIVIACOBAaHHUS W XapaKTEPUCTUYECKUE

COIIPOTHUBJICHUSA ) N IPUMCHCHHNEC MCTO/J(Aa K CJIOKHBIM YCTBIPCXITOJTOCHUKAM.

/. Lenu ¢ pacnpeaejeHHbIMYI IAPAMETPAMHU -6 YACOB.

CBoiicTBa IJIMHHOW JIMHUU B CTAalMOHAPHOM PEXHME (MOJTYyYEHUE U PEIICHUE
TesnerpadHbIX YpaBHEHUN MIPU pa3HbIX Harpy3Kax JUHUH).

JIuHMs B pexXUMe CTOSTYMX BOJIH. JIMHUS Kak KojeOaTenbHas cUCcTEMA .

CorylacoBaHue JTMHUY C HATPY3KOU.

JIuHus B IEPEXOIHOM PEKUME U B PEIKUME 33JIEPKKU CUTHAIIOB.

8. HeamHeliHble YCTpPOiicTBA- 6 YaCOB.

Mertoabl aHanM3a HEMTUHEUHBIX YCTPOUCTB.



CpoiicTBa pP-nN mepexoja W YCTpPOWCTBA Ha €ro OCHOBE (BBIIPSIMUTEINH,
CTaOMIIN3aTOPhI, PE3UCTUBHBIE W EMKOCTHBIE (BapUKambl) IapaMeTpUYECKUe
AJIEMEHTHI.

DNEeMEHTHI ¢ MArHUTHBIM TUCTCPC3UCOM . Hx cBoiicTBa IMPUMCHCHHUC.

Yacts 2 - 18 yacos.

9. YcuwiureJu Ha TpaH3uCTOpax- 4 yaca.

[TpuHIMn ACHCTBUS W SKBUBAJCHTHAs CXeMa OHIIOJIIPHOIO U  IIOJICBOTO
TPaH3HUCTOPOB.

[TocTpoeHre, CBOMCTBA M TPUMEHEHHE YCHIIUTCIIBHBIX KacKaJoB C OOIIUM
amutrtepoM (03), ¢ o6mum kojuiekropom (OK), ¢ obmreit 6a30it (OB).

O6paTHa;1 CBA3b B YCHIIMTCIIAX U €€ BIIMAHUC HA UX XaPAKTCPHUCTUKU.

10. Onepaunonnbie venaureau (OY)- 4 yaca.

(CxeMa 1 OCHOBHBIE XapaKTEPUCTUKU ONEPALIMOHHOTO YCHIIUTES.
HHuBepTupyroliee 1 HEMHBEPTUpYIoLee BKItoueHue OY.
CymmMmarop u nudepeHunanbabiil yeunurens Ha OV,
HuTerparop, pazomHBEpTOp U aKTUBHBIE GUIBTPHI HA OcHOBE OY.
Kommapatop (tpurrep llImutra) Ha OY 1 MynbTUBHOpPATOp HA €0 OCHOBE.

NneanbHblil quon, JorapudMupyromuii ycunureis Ha OY.

11. I'enepaTopsnl- 4 yaca.

[TonoxurenbHast oopatHas cBs3b (IIOC) B cxemax aBTOreHEepaToOpoB.
BapuaHnTsl mocTpoeHusi U BOPOCH! CTA0MIBHOCTH YaCTOThI aBTOTEHEPATOPOB.
VYcunenue u reneprupoBanue curHaioB Ha CBY (kaucTpoH u namiia 6eryiieil BOJIHbI
B CX€Max yCWJIEHHUs U reHepuposanus. Juox I'ana.

MarneTpon kak reaepatop MotHbx CBY koneGanuii.

12. CneKTpbl HMIVJIbCHBIX H PATAMOCHTHAJIOB- 6 4aCOB.




Psan u unterpan @ypne (mpuMepbl CHEKTPOB BaXKHEHIIIMX UMITYJIbCOB).
MonynupoBannsie (AM, UM, ®M) curraisl U UX IPUMEHEHHUE B PAIHUOCBS3H.
Jemonynsanus pagnocuraanoB. TUmoBas cxema paauolprueMHHUKA.

PacnipocTpaneHnue paaroBOIH pa3HOU JJIMHBI B MPU3EMHOM MPOCTPAHCTBE.

CTPYKTYPA U COJAEP)KAHUE ITPAKTUYECKOM YACTHU KYPCA

IlepeyeHb J1200PATOPHBIX PA0OT MO AUCHUILINHE - 54 yaca

1. IIyMBbI ¥ DJIEKTPOMATHUTHHIE MOMEXH B JICKTPOHHBIX VCTPOHCTBAX

TemnoBo#, ApoO6OBON U HIUKKEPHBINA ITyMbl U METOJIBI X CHUKEHUSI.
Bo3neiicTBre B3IEKTPUYECKUX, MArHUTHBIX M JJIEKTPOMAarHMTHBIX TOJEH Ha

AJIEKTPOHHBIE IPUOOPHI U OOPHOA C HUMH.

2. IlapaMeTpuueckue nenu

[IpeoOpa3oBaHue CIEKTPOB CHUTHAJOB B LEMAX C MapaMeTpUYECKON
UHAYKTUBHOCTHIO "L", eMkocThio "C" 1 conpotuBienueM "R".

Monynsauua u aerektupoBanue (AM M CHHXpPOHHOE JETEKTUPOBAaHUE) B
napamMeTpUYeCKHUX LEIsX.

[TapameTprueckoe yCUIIEHHE U TeHEPUPOBAHUE KOJIECOAHUIA.

4., UCTOYHHMKH CETEBOr0 MUTAHUS DaIII/IO3JIeKTDOHHOﬁ alnaparvypbl

Bempsmurenu u GuiabTpbl (0JHO- U ABYXIOIYIIEPUOJHbIE, C YMHOKEHUEM
HaTpsHKeHUs, TpexdasHbie).
PacueTr napameTpruyeckoro crabuin3aTopa Ha CTaOMIUTPOHE.
CxeMa 1 CBOMCTBA JIMHEHHOTO (KOMIIEHCAIITMOHHOTO) CTaOMIN3aTopa.
NmiynbCHBIE CTaOUIN3aTOPBI.

biok-cxema COBPEMCHHBIX UCTOUYHHUKOB IMUTAHUA allllapaTyphl.
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Caenywime jadopaTopHbie padoThl BBINOJHSIOTCH HA MaKeTaxX U MeTOJA0M
KOMIBIOTEPHOT0 MOJEJMPOBAHUSL Ha Ja00OpATOPHBIX W MNPAKTHYECKHUX
3aHATHSAX

1.KonebarenbHble KOHTYPHI

2.M3ydenne npocreimmx RC-mieneit

3.1zyuenue p-n nepexona

4. VI3ydeHue TpaH3UCTOPHOTO YCUITUTEIS

5.CreKTphbl MPOCTHIX CUTHAJIOB

6.13yuenue RC-reneparopa

7.11Ipocreniiye BBITPSIMUTEIN

8.JlnuHHAas TUHUS

YCJIOBUSA PEAJIM3ALIUU ITPOT'PAMMBI IMCHUITJINHBI

TpedoBanus K MHUHHUMAJIbHOMY MaTEePUATBLHO-TEXHUYECKOMY
o0ecrneYeHuIo
Peanuzanus nporpaMMbl TMCUUIIMHBI TPEOYET HATMYUS Y4EOHOTO0 KaOUHETa

1 1a00paTOPUU IEKTPOTEXHUKH.

O6opynoBaHue yueOHOTO KaOMHETa:!

- TOCAJIOYHBIE MECTA IO KOJMYECTBY O0yUYaIONTUXCS;

- pabodee MeCcTO Iperno1aBaTers;

- KOMILICKT Y4eOHO-HAIJISITHBIX TOCOOMI IO 3JICKTPOTEXHHKE;,
- TOCKa JIJIS TUIAKaTOoB.

- y4eOHMKH U yuyeOHbIe MOcoOUst, COOPHUKH 3a]a4 U YIIPKHEHHH.

TexHuueckue cpeacTBa 00yUEHHUS:
- KOMIIBIOTEP C JIMLIEH3MOHHBIM MTPOTPAaMMHBIM 00ECIICUEHUEM;

- MyJIbTUMEANA ITPOEKTOP;
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- MyJIbTUME/IUA SKpaH.

O6opynoBanue 1abopaTopuu U pabourx MecT JabopaTopuu:

- KOMIUIEKT 00OpyIoBaHHs 1a00paTOPHBIX CTEHAOB JJs yueOHOW JabopaTopuu
DIIEKTPOTEXHUKH;

- 1abopaTopHas MeOeb: CTOJIbI, CTYJIbs AJISl CTY/A€HTOB.

HNudpopmanuonHoe odecrniedyeHue M CHUNINHBI:
OCHOBHBIC HCTOYHHUKH:
1. TeopeTnueckue OCHOBBI NIEKTPOTeXHUKHU: YueOHuk / E.A. Jlotopeituyk. -
M.: N OOPYM: HUI] NHOPA-M, 2014. - 320 C.
http://znanium.com/catalog/product/444811

2. Anonnonckuit, C.M. TeopeTndeckue OCHOBBI 3JIEKTPOTEXHUKH. [IpakTrKy™M
[DnexTpoHHBIN pecypce] : yueoHoe nocodue / C.M. ANOIOHCKUNA. — DJIEKTPOH.
JIaH. — Cankr-IleTepOypr: Jlaus, 2017. — 320 C.
https://e.lanbook.com/book/93583

3. Hynuenko O.JI. TeopeTuueckre OCHOBBI AJIEKTPOTEXHUKH [DIEKTPOHHBIN
pecypc]: yauebHo-meToauueckoe nocooue/ Jlymuenko O.JI.— DaeKTpOH. TEKCTOBBIE
maHnHele.—  M.:  HMspmarensckuii Jlom  MHMCuC, 2017— 60 c.
http://www.iprbookshop.ru/78528.html

4. Tloramnos, JI.A. TeopeTnyeckue OCHOBBI AJIEKTPOTEXHUKH: KPATKUA Kypc
[DnexTpoHHBIN pecypc]: yuedHoe nocodue / JI.A. IloTamnoB. — DIEKTpOH. TaH. —

Cankr-IletepOypr: Jlans, 2016. — 376 c. https://e.lanbook.com/book/76282

5. TeopeTnueckue OCHOBBI JIEKTPOTEXHUKU B TpUMeEpax U 3anadax. Yacts 4.
JluneiiHple SJEKTPUYECKHE LIEeNU HecuHycouaanpbHoro toka/HeitmanB.1O. -

Hosocu0.: HI'TY, 2011. - 182 c. http://znanium.com/catalog/product/546552

I[OHO.]'IHI/ITCJILH])IC MaTepHAJIbI
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1. TonmaueB B.B., Ckpunuuk @®.B. ®uszndeckue OCHOBBI IJICKTPOHUKH.
YuebHnoe mocobue. M.: Perynspnas um xaotuueckass auHamuka, 2011. — 496 c.

http://www.iprbookshop.ru/16656

2. UrymnoB  I.B., Koctionuna [I'.II. OcHOBB mNOJYyHNpOBOJHUKOBOM
AIEKTPOHUKH: YueOHoe mocobue. M.: ['opstuas muams — Tenexom, 2011. 393 c.: w.

http://lib.dvfu.ru:8080/lib/item?id=chamo:674377 &theme=FEFU

J]OHOJIHI/ITCJILHBIE MaTepHuaJIbl

1. Tlporpammer  *Fourier  Scope* ,  *Electronics  Workbench*

COOTBCTCTBYIOIIMC MHCTPYKIHH U 2 BHACOYPOKA K 9THM IIpOoIrpaMMaM IJIAd

KOMITBIOTEPHOT'0 MOJICIUPOBAHUS B psijie 1abOpaTOPHBIX PadoT.
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[Tpunoxenue 1

MMHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPAIIUM
denepanbpHOE rocyJapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEHKICHUE
BBICIIIETO 00pa30BaHMs

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

HIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTbBI OBYYAIOIIIUXCA

o IMCIOMIIJIMHE «Teopeanecmle OCHOBBI 3JICKTPOTCXHUKH)>

Hanpagiienue noaroroBku 11.03.04 DyiekTpoHNKa 1 HAHOYJIEKTPOHUKA

[Ipodunpe DnexTpoHUKa U HAHOANEKTPOHHUKA

dopma NOArOTOBKYU OYHAS

BaaauBocTok
2018
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KOHTPO.JIb U OLIEHKA PE3VJBTATOB OCBOEHHUS YUEBHOI
JUCHUILIAHBI

KOHTpOJIb H OICHKA PC3YJIbTATOB OCBOCHHUA NJUCHUIIIIMHBI OCYIICCTBIIACTCA

IpenoAaBaTesieM B MPOLIECCE MPOBEICHUS MPAKTUYECKUX 3aHATUN 1 1a00paTOPHBIX

pabor,

IIPOCKTOB, PICCJICI[OBaHPlﬁ.

a TaKKC BBIIIOJIHCHUA 06y‘-IaIOH_[I/IMI/IC$I NHAWBUAYAJIbHBIX SaHaHHﬁ,

Pe3yabTaThl 00yyeHus
(ocBOCHHBIE YMEHMSI, YCBOCHHbIEC 3HAHMS)

®opMBbI M METOABI KOHTPOJIS M OLIEeHKH
pe3yJabTaToB 00y4eHHsl

YMeHus: DKcIepTHOE OLIeHUBaHUE B popMme:
9KCIIyaTUPOBAaTh  3JIEKTPOU3MEPUTENbHBIE | IPAKTUUYECKOIO 3aHSATHS, CaMOCTOSITEIbHOU
puOOopHI; pabotsl, yctHOro omnpoca (I1P-6, ITP-12, YO-

1)
KOHTPOJIMPOBaTh Ka4deCTBO BBINOJHSAEMBIX | IPAKTUYECKOIO 3aHATHS, CaMOCTOSITEIbHOU
pabor; pabotsl, yctHoro ompoca (I1P-6, I1P-12, YO-
1)
IIPOU3BOJIUTH KOHTPOJIb Pa3IMYHBIX | IPAKTUYECKOTO 3aHATHUS, CAMOCTOSITEIIbLHON
[1apaMeTpoB; pabotsl, yctHOro omnpoca (ITP-6, ITP-12, YO-

1)

YUTAaTb UHCTPYKTHBHYIO JOKYMCHTAINIO,

NPaKTUYECKOTO 3aHATHS, CaMOCTOSTEIbHOMN
pabotsl, yctHOro omnpoca (I1P-6, ITP-12, YO-
1)

pacyer mapameTpoB ANEKTPUUECKON LENH MTPU
nomMomu 3akoHa Oma ayig y4yacTKa LEenu M
TIOJTHOM ISIIH;

MPAKTUYECKOTO 3aHATHUS, CAMOCTOSTEIIHHON
paboTsl, TectupoBanus (ITP-6, ITP-12, TTP-1)

pacucerT 3HCKTquCCKOﬁ CMKOCTH
CMCUHICHHOM COCIMHCHUHN KOHACHCATOPOB

npu

NPaKTUYECKOTO 3aHSATHS, CaMOCTOSITEIbHOMN
paboThI, YCTHOTO OMNpOCa, PEIICHHUS 3aaad
(IIP-6, TIP-12, YO-1, TIP-2)

u3MepeHue TOKa, HaIpPSDKEHUS,
CONIPOTHBIIEHUS, MOIIHOCTH IpH IOMOIIU
ANEKTPOU3MEPHUTENBHBIX PUOOPOB;

HpaKTH'—ICCKOFO 3aHsATHA, CaMOCTOfITCJ’IBHOﬁ
pa60TBI, YCTHOT'O OIIpOCa, PCHICHUSA 3adaqd
(ITP-6, TIP-12, VO-1, TIP-2)

pacdeT TPOBOJOB M  CHUCTEMBI
HOTpeOUTEINeH AEKTPUIECKOTO TOKA;

3alllUThI

MPAKTUYECKOTO 3aHATHUS, CAMOCTOSTEIbHOMN
paboThl, YCTHOTO OIpOCa, pPEIICHUs 3a/1a4
(ITP-6, TIP-12, YO-1, TIP-2)

coequHeHne a3 Harpy3kH B «3Be3ly» H
«TPEYTONBHUKY;

IMPAKTUYCCKOI0 3aHATHA, YCTHOI'O OIIpocCa,
pCUICHUSA 3a1a4
( TIP-12, VO-1, [IP-2)

SHanug:

OCHOBHBIC 3dKOHBI 3JICKTPOTCXHUKH,

CaMOCTOSITeNIbHOM PaboThl, YCTHOTO OMpoca,
pelIeHns 3a/1a4y, KOHTPOJIBHOW paboOThI 3a1a4
(TTP-6, ITP-12, YO-1, I1P-2)
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obmme cBegeHuss 00

pannoCBsI3y;

AIEKTPOCBSI3U U

CaMOCTOSTENILHON PabOThI, YCTHOTO OIpoca,
pemenust 3agau (I1P-6, TTP-12, VO-1, ITP-2)

TEXHUYECKYIO TCPMHUHOJIOTHIO,

CaMOCTOSTENILHONH pabOThI, YCTHOTO OIpoca
3agau ( [TP-12, VO-1)

OCHOBHBIE CBEJEHUs 00
3JIEKTPOU3MEPUTEIBHBIX npubopax,
JJIEKTPUYECKUX  MallMHaX, arnmaparype

YIPABJICHHS U 3aILUTHI;

CaMOCTOSITENILHONH PabOThI, YCTHOIO OINpOca,
pemenust 3amau  (I1P-12, YO-1, I1P-2)

OCHOBHBIE TOHSTHUSI U €IUHUIBI U3MEPEHHUS:
NNEKTPUYECKUN TOK, 3JIEKTPUUYECKOE IIOJIE,
ANEKTPUYECKOE HAIPSKEHHE, COMPOTUBIICHUE
U TPOBOAMMOCTb, paboTa 3IIEKTPHUECKOTO
TOKa, MOIUTHOCTB AJIEKTPUYECKOI'0 TOKa;

CaMOCTOSITENILHONH PabOThI, YCTHOIO OIMpOoca,
pemenust 3amau (ITP-12, YO-1, TTP-2)

MPOCTEHUIIAs IEKTPUYECKas 1€Nb, OCHOBHBIE
U JIOIIOJHUTEIIBbHBIE D3JIEMEHTHI LIENH, BUJIbI

IMPAKTUYCCKOI'0 3aHATHA, CaMOCTOSTCIBLHOMI
pa60TbI, YCTHOI'O OIIpOCa, PCHICHUC 3alady,

COCAMHEHUS HCTOYHHKOB DIIEKTPHUYECKOW | KOHTpoabHOH padoter (I1P-6, ITP-12, YO-1,
SHEPTHH U MOTPeOUTENEH; I1P-2)
II0CJIEI0BATENBHOE u [apajuleJIbHOE | BHIIIOJIHEHUSI ~ NPAKTHUYECKOIO  3aHATHUSA,

COEJIMHEHHUE TMOTpeduTesled M HCTOYHHUKOB
JJIIEKTPUYECKON YHEPTUU;

CaMOCTOSITeNIbHOM PaboThl, YCTHOTO OMpoca,
cocrasinenue cxem (I1P-5, I1P-6, ITP-12, YO-
1, TTP-2)

3akoH OMa Juist yyacTka 1en#, 3akoH Oma Jist
MOJTHOM IICIIH;

YCTHOTO orpoca, pelieHne 3ajad,
KOHTpOoJIbHOH pabotsl (TTP-1, YO-1, ITP-2)

NIEPBEI U BTOpOH 3ak0HBI Kupxroda;

yCTHOTO ompoca, pemenue 3anay (I1P-1, YO-
1)

(bu3nYecKni CMBICII 3JIEKTPUUYECKON €MKOCTH,

yCTHOTO ompoca, pemenue 3anad (I1P-1, YO-

€IMHUILIBI U3MEPEHMS anekTpudeckon | 1)

€MKOCTH;

JIEKTPOMArHuTHAas ~ MHIYKOMs, TMPUHIMII | YCTHOTO ompoca, pemenue 3anad (ITIP-1, YO-
Jlenua, MHIYKTUBHOCTh U sBieHue | 1)

CaMOUHIYKIIWH;

B3aMMHasgd UHAYKIHUA, BUXPEBBIC TOKH,

YCTHOTO orpoca, pemenus 3aaa4, (I1P-1, YO-
1)

IIEPEMEHHBIN CUHYCOHIaJIbHBIN TOK,
OCHOBHBIE  OIPENEIICHHUs U  [apaMeTphl
IIEPEMEHHOTO TOKA;

MPAaKTHYECKOTO 3aHATHS, YCTHOTO OIIpoca,
perrenus 3aga4 (ITP-1, ITP-6,YO-1)

BUJBI U MCTOABI DJICKTPUICCKUX I/I3MepeHI/II71;

IIPAKTUYECKOTO 3aHATHSI, CAMOCTOSITEIbHOU
paboTsl, yctHoro onpoca (ITP-1, [TP-12,Y0O-1)

9JIEKTPOHHBIE LU(GPOBBIE U  AHAIOTOBBIE | MPAKTUYECKOTO 3aHATHUS, CaMOCTOSTEIbHOMN
puoopHI, U3MEPEHUS ANEKTPUYUECKHX | paboThl, ycTHOTO ompoca (ITP-1, [TP-12,Y0-1)
BEJIMYNH;

TeHEepaTopbl TMEPEMEHHOT0 U TOCTOSHHOTO | CAMOCTOSATENBHOW paboThl, YCTHOTO OIpoca
TOKa, (T1IP-12,Y0-1)

o0mass cxema DIEKTPOCHAOKEHUS, BHJBI | IPAKTUYECKOTO 3aHATHS, CaMOCTOSTEIbHOMN
ANEKTPOCTAHLIMMA,  WCTOYHUKHA  DHEPTUH, | paboThl, YCTHOTO OIpOca, pEIIeHUs 3ajaad

MCTOIBI IMMOJTYYCHUA BHCKTqueCKOﬁ OHCPTHHU,
OJICKTPHUYCCKUEC CTAHIINH,

(TTP-1, TIP-2, TIP-12,Y0-1)

JJIIEKTPUYECKUE CeTH, pacnpeznenenue
ANEKTPOIHEPTHU MEXKY NOTPEOUTENSIMH;

MPAKTUYECKOTO 3aHATHUS, CaMOCTOSTEIbHOMN
paboThI, YCTHOTO OMNpOCa, PEIICHHUS 3aaay
3amay (I1P-1, I1P-2, I[TP-12,YO-1)
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pacdeT NpoBOAOB, IOTEPU HAIIPSIKCHUS;

MPAKTUYECKOTO 3aHSATHUS, CaMOCTOSTEIbHOMN
paboThI, YCTHOTO ONpOCa, pEIICHUS 3aaad
3amgau (I1P-1, ITP-2, [TP-12,Y0-1)

Ha3Ha4Y€HWE, YCTPOWCTBO M  NIPHUHIMUI | IPAKTUYECKOrO 3aHATHS, CaMOCTOSTEIbHOU
JCUCTBUSL  TOJYNPOBOJHUKOBBIX  JTMOJOB, | paboThl, ycTHOTO ompoca 3anau (I[1P-1, TIP-
CTAOWJIMTPOHOB; 12,YO-1)

II0JIYTIPOBOITHUKOBBIE pUOOPBI; | IPAKTUYECKOIO 3aHATHS, CAMOCTOSITEIBbHOU
TPAaH3UCTOPBI-  Ha3HA4YECHHWE, YCTPOWCTBO, | pabdoThl, ycTHOTO ompoca (IIP-1, TIP-12,YO-

yCIIOBHBIC rpaduueckne 0003HAUYCHUS, CXEMBbI
BKJIFOUEHUSI C HICTOYHUKOM 3JICKTPOIHEPTUU U
HMCTOYHUKOM CUTHAJIA

1)
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[Tpunoxenue 2

MUHHUCTEPCTBO OBPA3SOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALIN
denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHHE
BBICITICTO 0Opa30oBaHUs

«/lanbHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET
(ABDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OHJA OIEHOYHBIX CPEACTB
no aucuniuinie «TeopeTnyeckue 0CHOBBI 3J1€KTPOTEXHUKI»
Hanpagiienue noaroroBku 11.03.04 JjieKTPOHUKA M HAHOIJIEKTPOHUKA

[Ipodunp DnexTpoHUKa U HAHOANEKTPOHHUKA

®opmMa NOATOTOBKH OYHAA

BaaauBocTok
2018
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MMacnopt ®OC

cDOpMI)I N MCTOJAbI KOHTPOJIA WM OHLCHKH PC3YJIbTAaTOB 06y‘-ICHI/IH JOJIDKHBI

MO3BOJISTH TIPOBEPATh Y OOYYAIONMIUXCS pPa3BHUTHE OOMIENPO()ECCHOHATBHBIX W

HpO(beCCI/IOHaJIBHI)IX KOMHCTCHHHﬁ 151 06€CH€‘{I/IBaIOHII/IX nx YMGHI/Iﬁ

Pe3yabTarsl

(ocBOeHHBIE 001IIHE

KOMIIETEHIIMH)

OcHoOBHbBIE MOKAa3aTeIH

OIlEHKH pe3yJibTaTa

(I)OprI H METOAbI

KOHTPOJIA X1 OHCHKHA

OIIK-3

aHajn3a u
XapaKTEPUCTUK

Cnoco6HOCTh pemiaTh 3a1auu

pacuera

QJICKTPHUUYCCKUX Heneum

- 3HaeT
€IMHULIBI U3MEPEHMSI CHJIBI
TOKa, HaIpsDKEHUs,
MOIIIHOCTH  3JIEKTPUUYECKOTO
TOKa, CONPOTHUBIICHUSA
MIPOBOJIHUKOB;

METO/bl pacyeTa U U3MEpEeHus
OCHOBHBIX apamMeTpoB
IIPOCTBIX AIIEKTPUYECKUX,
JJIEKTPOHHBIX LIETIEH;

-ymeeTt

YUTaTh CTPYKTYpHBIE,
MOHTQ)XHBIE M TIPOCTBIE
IPUHLIMIIAATIbHBIE
INEKTPUUYECKUE CXEMBI,
paccuuTeiBaTh M U3MEPSATh
OCHOBHBIE napaMmeTpsl
MPOCTBIX AJIEKTPUYECKUX, U
JJIEKTPOHHBIX LIETEH;
WCIIONB30BaTh B pabore
INEKTPOU3MEPUTEIIBHBIE
npubopsI

-BJajeeT

METOJIaMU  pEUIeHMs  3a1ay
aHaJIn3a u pacuera
XapaKTePUCTHK
SJIEKTPUYECKUX  IIenerd  Ha
OCHOBE  0a30BbIX  3HAHHMU
ANEKTPOTEXHUKH

3ammra OTYETOB
nabopaTopHBIM paboTam

Io

[1K-1,
CIIOCOOHOCTH

MAaTEMAaTHYCCKUC

CTPOUTH

npocreimme (Qusnueckue u

MOACIIN

- 3HAET
3NEKTPOU3MEPUTEIBHBIE
IpHOOPEI (ammepmerp,
BOJIBTMETP), HX YCTPOMICTBO,

3amura OTYETOB
nabopaTopHbIM paboTam

o
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pubOpOB, CXEM, YCTPOMCTB U
YCTAaHOBOK JJICKTPOHUKU H

HAHO3JICKTPOHUKH
Pa3IUIHOTO

(O YHKIIMOHAJILHOTO
Ha3HAYCHUS, a TaKXKe
WCIIOJIb30BaTh CTAHIAPTHHIC

IIporpaMMHEBEIE CpEACTBa HX
KOMITIBXOTCPHOT'O
MOZACIIMPOBAHUSA

MIPUHIIUAIT JCUCTBUS M TIpaBHiIA
BKJIIOUCHUS B DJIECKTPHICCKYIO
(S 1)

OCHOBHBIC
AIEKTPOTEXHUKH;
TEXHUYECKYIO

3aKOHbI

TEPMHHOJIOTHIO;
-yMeeT

HPOU3BOJUTH
apaMeTpoB
3NIEKTPOOOOPYAOBAHHUS;
IKCILTYaTUPOBATh
AIIEKTPOU3MEPHUTEIIHHEIC
puOOpEI;
-KOHTPOJIUPOBAThH

KOHTPOJIb
paboThI

Ka4eCcTBO
BBITIOJTHSAEMBIX pa0boT
-BJIajIeeT

YMEHHEM BBIMOJIHSTH pacyeT u
MPOEKTHPOBAHHUE
AIIEKTPOHHBIX npubOpoB,
CXEM H YCTPOMCTB Pa3IMyHOrO
(GyHKIIMOHATTBHOTO
Ha3HAYCHUS

IIIkana oueHUBaAHUA YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHIIUI

Kon u Srtanbl popMUPOBaAHUS KPUTEpPUH nokKazareju 0asbI
hopmyaupoBka KOMIIeTeHIInN
KOMIIeTeHIINN
OIIK-3, 3HaeT € IMHHIIBI 3HAaeT EJUHHIBI | CIIOCOOEH UCIIONB30BaThL | 51-64
CIOCOGHOCTD (moporo | u3MepeHus:  CHUJIbI | U3MEPEHUS] CUIIbI | 3HAHUSI OCHOBHBIX 3aKOHOB U
pemaTh  3ajaum BBIH TOKa, HAIpSDKEHUS, | TOKa, XapaKTePUCTUK 3
AHATI3A 4 | YpoBeH | MomHOCTH HaIpsDKeHUs, IEKTPUUECKUX IeTeH IS
b) 3JEKTPUUECKOTO MOIIHOCTH pelIeHns] KOHKPETHBIX 3a7a4
pacacta TOKa, IIEKTPUIECKOTO
XapaKkTCpUCTHK COTIPOTHBIICHUS TOKa,
SJICKTPUICCKHUX IIPOBOJIHUKOB; CONPOTHUBIICHUS
nernei METOJIbl pacueTa U | MPOBOJHUKOB;
H3MEpeHust METOJbl pacyera
OCHOBHBIX u H3MEpeHuUs
rapameTpoB OCHOBHBIX
MPOCTBIX rapameTpoB
ANEKTPUUECKHX, MIPOCTBIX
JJIEKTPOHHBIX IIEKTPUUECKHX,
Henew; ANEKTPOHHBIX
Hemneit;
ymeer YUTaTh yMmeeT YHUTaTh | CIIOCOOCH yurath | 65-80
(mpoaB | CTPYKTYpHBIE, CTPYKTYpHBIE, CTPYKTYPHBIE, MOHTa)XXHBIE U
MOHTaXHBIE U | MOHT@XHbBIE ¥
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MHYTBIH | TPOCTBIE MIPOCTHIE MIPOCTBIE  IPHHIUINAIbHbIC
) NPUHLIUIHAIBHBIE | MPUHOUIHANBHBL | JJICKTPUYECKHE CXEMBI;
JNIEKTPUUYECKUE € 9JJIGKTPUYECKHE | PacCUMTBIBATh M HU3MEPSTh
CXEMBI, CXEMBI; OCHOBHBIE rapameTpsl
paccuuThIBaTh W | pacCUMTHIBATH M | MPOCTBIX IJIEKTPUYECKUX, U
U3MEpSTh nU3MepsTh 9JIEKTPOHHBIX IIeNeH
OCHOBHBIE OCHOBHBIE
apaMeTpsl TapaMeTpsl
MPOCTHIX MIPOCTHIX
JNIEKTPUUECKHUX, U | IEKTPUUECKHUX,
3JIEKTPOHHBIX U 3JIEKTPOHHBIX
LeTICH; nereit;
UCIIONIb30BaTh B | HCIIOJB30BaTh B
pabote pabote
AIIEKTPOU3MEPHUTEI | DIIEKTPOUIMEPHT
bHBIE IPUOOPHI eJIbHbIe IPUOOPHI
BJIafieeT | MeTolaMu BJaJeeT criocodeH ucnonb3osath | 8§1-100
(BBICOK | pelieHus 3a7a4 | MeToJaMu METOJIbl PELICHUs aHajIu3a U
uif) aHalM3a M pacueTa | pelieHus 3ajgad | pacyera XapaKTepUCTUK
XapaKTEePUCTHK aHaIM3a W | JJNIEKTPUYECKUX [ened Ha
3NMEKTPUIECKUX pacuera OocHOBe 0a30BBIX 3HAHWH
merneil Ha OCHOBE | XapaKTEPUCTHK IJIEKTPOTEXHUKH
0a30BBIX  3HAHWH | MEKTPUUCCKHUX
3JIEKTPOTEXHUKH LleTIeil Ha OCHOBE
0a30BBIX 3HAHHH
JIEKTPOTEXHUKH
IK-1, 3HaeT NIEKTPOU3MEPUTEN | 3HAeT 3HaHUe 51-64
CHOCOOHOCTD (moporo | bHBIE npUOOpPHI | JIEKTPOM3MEPUT | IJIEKTPOU3MEPUTEIBHBIX
CTPOUTH BBIN (amnepmerp, eJIbHBIe MPUOOPHI | TPHOOPOB (amnepmerp,
IIpOCTEHUIINE YPOBEH | BOJIBTMETP), ux | (ammepmerp, BOJIBTMETp), UX YCTpOICTBa,
¢usnyeckue WU | b) YCTPOHCTRBO, BOJBTMETP), WX | OPUHLIMNA  JEHCTBUSA |
MaTeMaTHIeCKHe MPUHIUI ACHCTBUS | yCTPOWCTBO, TIPaBUII BKITFOUCHHUS B
MOJIETH " NIpaBWIa | MPUHIINAI JIEKTPUUECKYIO LIETIb;
pudopoB, cXxeMm, BKJIFOUECHUS B | AeHcTBUS U | OCHOBHBIE 3aKOHBI
yCTpOHcTB u JJEKTPUYECKYIO TIpaBuiIa JIEKTPOTEXHHUKH;
YCTaHOBOK IIETIB; BKJIFOUCHHUS B | TEXHHYECKYIO
JJIEKTPOHUKH | OCHOBHBIC 3aKOHBI | JIEKTPHUUECKYIO TEPMHHOJIOTHIO
HaHOIEKTPOHHUK AIIEKTPOTEXHUKH; LeTIb;
U Pa3IMYHOTO TEXHHYECKYFO OCHOBHBbIE
(YHKIOHAIBHO TEPMHUHOJIOTHIO 3aKOHBI
r'o Ha3HA4YeHNs, a ANIEKTPOTEXHHUKH;
TaKxkKe TEXHUYECKYIO
HCTIONB30BaTh TEPMHHOJIOTHIO
CTaH/AAPTHbIC yMeeT MPOU3BOJIUTH yMEeT KOHTpOJb | CIOCOOeH  KOHTpoaupoBarh | 65-80
NporpamMMHbIe (mpoxB | KOHTpPOIL rapameTpoB TapamMeTpsl paboTsI
CpelcTBa UX | UHYTBIA | mapaMeTpoB paboTsI 3JIeKTPO0OOPYIOBAHUS;
KOMIBIOTEPHOIO | ) paboThI UIEKTPOOOOPYAO | IKCILTYaTUPOBATH
MOJICIIMPOBAHUA 3NIEKTPOOOOPYI0BA | BaHHS; 3JICKTPOU3MEPHUTEIIbHBIC
HUS; 9KCITyaTHpOBaTh | MpUOOPHI;
9KCITyaTHpOBaTh | 3JIEKTPOM3MEPUT | KOHTPOJIMPOBATH  KadyecTBO
AIIEKTPOM3MEPHUTET | EIbHBIC BBINOJIHAEMBIX padoT
bHBIE IPHOOPHI; TIpUOOPHI;
KOHTPOJIUPOBATH KOHTPOJIUPOBAThH
Ka4ecTBO Ka4ecTBO
BBITIOJTHSIEMbIX BBINOJTHAEMbBIX
pabot pabot
BITAZiceT | yMEHUEM BJIAJICCT YMCHHEM | CIOCOOCH BBINONHATEH pacuer | 81-100
(BUL)ICOK BLIIONIHSITE BBINOJHATH u HpOGKTI/IpO6BaHI/Ie
uii acuer U | SJIEKTPOHHBIX pudopoB
pacder " f')[pOGKTI/IpOBaHI/IC cxeMTp u yIc)TpofII)cn;
IIPOCKTUPOBAHM | 5jekTpoHHBIX Pa3IUYHOTO
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€ DJIEKTPOHHBIX
pUOOPOB, CXEM
u YCTPOMCTB
pasIUnYHOro
(byHKIMOHATIBH
Oro Ha3HAYEHUs

puboOpoB, CXeM
u YCTpOMCTB
pas3InuHOrO
(YHKIIMOHAIBEHOT
0 Ha3HaueHUA

(bYHKITMOHAITLHOTO
HA3HAYCHUS
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