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Pabouas mporpamMma AMCHUIUIMHBI pa3paboTaHa B COOTBETCTBUH C:

1) [Ipukazom MuHHCTEPCTBA HAYKHU U BhICIIETo oOpa3oBanus Poccuiickoit deneparuu ot 31
utonsg 2020 1. Ne 871, dhenepalibHBIN TOCYIapCTBEHHBI 00pa30BaTEIbHBIN CTAHIAPT BBICIIETO
oOpa3oBaHusi — OakalaBpuaT 1O HampaBieHuto moarotoBku 27.03.04 VYmpasnenue B
TEXHUUYECKUX CHUCTEMAaX.

2) Ilpodeccuonansubiv crangaptom 40.178 Crnenumanuct B o6snactu npoektupoBanus ACY
TII, yTBepKIeHHBIH MpuKazoM MUHUCTEpCTBAa TpyAa U COLMAIbHOW 3amuThl Poccuiickoi
®enepanuu ot «13» mapra 2017 r. Ne272H.

3) ®enepanbubiii 3akoH Poccuiickoit Deaepammu ot 29.12.2012 Ne 273-D3 «O06 o6pazoBaHun
B Poccuiickoit deneparumy (¢ N3BMEHEHUSIMU U JOTIOJTHEHUSMH);

4) Ilpuka3 MunucrepctBa oopasoBanus 1 Hayku Poccuiickoit ®denepannn ot 05.04.2017 Ne
301 «O6 yrtBepxknenun Ilopsiaka opraHu3and M OCYIICCTBICHHS 00pa3oBaTEebHOU
NESITEIbHOCTH MO0 00pa30oBaTENIbHBIM IporpaMma BbICIIEro 00Opa3oBaHHs — Iporpamma
OaxanaBpuata, IporpaMMam CIeUAINTETa, IPOrpaMMaM MarucTpaTypbl».

5) Y4yeOHbIM TUIaHOM (OYHOM, 0YHO-3209HON (OpPM 00yHUEHUS) IO HAIPABJICHUIO TIOJrOTOBKU

27.03.04 YrpaBrieHue B TEXHUYECKUX CUCTEMAX.
Pabovas mporpamMMa JUCIUILIMHBI BKJIIOYAET B ce0sl OLCHOUHbIE MaTepHalIbl AJIsl MPOBEACHUS
TEKYIIETO KOHTPOJS YCIIEBAEMOCTH M TMPOMEXYTOUYHOW aTTeCTallMM MO TUCHUIUIMHE ((OHT
OLICHOYHBIX CPEACTB JUISl MPOBEACHMS TEKYILIETO KOHTPOJII YCIEBAEMOCTH, IMPOMEKYTOUHOU
aTTeCTallly 110 UTOTaM OCBOEHUS TUCLUIUIMHBI).

Astop: Anmankuii I'.M., cT. mpenogasareinb, kabeaps! [IMuld
(yxazatp ®HO, yueHyIO CTENICHb, YUCHOE 3BaHUE WU TOJDKHOCTD)

[Iporpamma ono6pena Ha 3acenanuu kadenpsr [IMuld (mpotoxon Ne 7 ot 03.06.2026 r.).

CoraacoBaHo:
3apenytomtuii kapeapoit «Ilpukinagnas maremaTuka ) '
1 uHpOpMaTHKay», K.T.H. Sy { /M.B. Jlynesa/

PykoBoauTenb 00pa30BaTeIbHON MPOTPaMMBI
JIOLIEHT, K.3.H. / /H.B. 3unoBneBa/
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1 Ieab u 3a1a4u OCBOEHHSI AU CHUIJINHbI

Lenpto ocBoeHHMs auCHUIUIMHBI «CXEMOTEXHHKA DJJIEKTPOHHBIX YCTPONCTB aBTOMAaTHKH
ABIsieTCS (POPMUPOBAHHE Y CTYJCHTOB JIEKTPOTEXHUYECKON MOATOTOBKU MO TEOPUHU DIIEKTPUIECKHUX U
MarHUTHBIX IIeTIeH, OCHOBaM aHAJIOTOBOW M LU(POBOH DSIEKTPOHHUKH, OCHOBAM HIIEKTPUUYECKHX
U3MEPEHHH, HEOOXOUMBIX JUIsl pa3pabOTKU, MPUMEHEHHUS U HKCIUTyaTallil COBPEMEHHBIX METOJIOB U
CPEJICTB MOBbIIIEHUS 3()(PEKTUBHOCTH POU3BOCTBA.

3ajaud JMCLUUIUIMHBI. OCHOBHOM 3aJadell H3y4aeMoro MaTepuajna SBJISETCS CO3/laHue
TEOPETUYECKON 0a3bl JUIsl OCBOEHHUS MOCIEIYIOMMX IUCLUIUIMH, B KOTOPBIX paccMaTpUBAIOTCS
IPUHLUINUAIBHBIE JJIEKTPUYECKHUE CXEMbl CHUCTEM YIIPaBIECHHS M YCTPOMCTB IPOMBIIIJICHHON
ABTOMATHKH.

2 Mecto qucuuminnsel B cTtpykrype OOII 6akanaBpuara

JucuumnmHa  «CXEMOTEXHUKA  JJIEKTPOHHBIX  YCTPOWCTB  aBTOMAaTHKW»  OTHOCUTCS K
JTUCTIMIUTHHAM 00s13aTenbHOl yacTu (bioka 1) ocHOBHOM 00pa3oBaTensHOM MPOrpaMMbI OakaJaBpHara.
Juctumnnuna 6a3upyercs Ha CIEeIYIOIINX, IPOUIEHHBIX NUCIUIUTMHAX: «DU3NKa»
(pazmen SIeKTPUYECTBO);
«MaremaTukay.
IlepeyeHsb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHHS MO AUCHHUILIMHE (MOIYJII0), COOTHECEHHBbIE €
IJIAHUPYEMbIMH Pe3yJIbTaTAMH OCBOEHUSI 00Pa30BaTeIbHOI NMPOrpaMMbl

B pesynbrare oCBOSHUS TUCHUIUIMHBI (MOYJIsA) y OOydarommXxcs (GOPMUPYIOTCS CIEAYIOIIHE
KOMIICTEHIIMH ¥ JOJDKHBI OBITh JTOCTUTHYTHI CICAYIOUIME pe3yJbTaThl OOydYeHHs] Kak JTan
(hOpMHUPOBaHUST COOTBETCTBYIOIIUX KOMITCTEHITHIA:



B pe3yabTarte ocBOeHUs
o0pa3oBaTeJIbHOI POrpaMMbI
o0yuarouuii-
csl 10J1KeH 00,1a1aTh

I/IHI[I/IKaTOP JOCTHKCHUA KOMIICTCHIIUUA

IlepeyeHb NIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHUsI N0 AUCIUTIIIHHE

OIIK-1. IIpumensits
€CTECTBEHHOHAYYHBIE 17§
OOILEMH)KCHEPHbIE 3HAHMSA, METOIbI
MaTEeMaTHYECKOTO aHamM3a u

MOJICTIMPOBAHUS B TPOECCHOHATLHOM
JIeSITENLHOCTH

NOIIK-1.1. ITpumensier
€CTECTBEHHOHAYYHBIC U OOIICHH)KEHEPHBIC
3HAHWS TIPH PEIICHUH MPOGeCCHOHATBEHBIX
3agay HOIIK-1.2. Tlpumenser metomasl
MaTeMaTUYECKOrO aHamm3a u
MOJICIIUPOBAHUS npu peleHuu
podecCHOHANBHBIX 3324

3HaTh:

OCHOBHBIE IIOHSITHSA U 3aKOHBI 3JIEKTPOTEXHUKH;

OCHOBBI TEOPHH pacueTa U aHaJIN3a MEKTPUIECKUX U MATHUTHBIX LIETIeH IOCTOSHHOTO H
MIEPEMEHHOT0 TOKa;

OPUHLIMIBL JACHCTBHS M XapaKTEPUCTHKH MPOCTEHIINX aHAJIOTOBBIX YCTPOWCTB;
crangaptel ECK/I Ha a7ekTpryeckue 1 SIeKTPOHHbIE TPUOOPHI;

napaMeTpbl COBPEMEHHBIX IIOIYIPOBOAHUKOBBIX YCTPOWUCTB: YCUIIUTENEH, TeHEPAaTOPOB,
BTOPHYHBIX HICTOYHUKOB MUTaHUA, IU(POBBIX ITpeodpazoBaTeicid. YMeTh:
WCTIOJH30BaTh COBPEMEHHBIE CPEACTBA AaBTOMATH3MPOBAHHOTO MPOEKTHPOBAHHS, II0
pa3paboTKe aJrOpUTMHYECKOIO M IIPOrPAMMHOIO OOECHEUCHHS CPEICTB U CHUCTEM
aBTOMATH3allMM W YIpaBJEeHUS NPOLECCaMH; YUTaTh M coOUpaTh NpocTeHine

JJIEKTPUYECKHE CXEMbI, TOHMMas (U3NYECKHE IMPOIECChl, MPOTEKAINUE B
3JIEKTPOYCTaHOBKAX;
MOJIb30BaThCSl ~ OCHOBHBIMH  DJIEKTPHUECKUMH  HM3MEPHUTEIBbHBIMA  HpuOOpamu

(ammepmeTp, BOJNBTMETp, BaTTMETP, OCHWLIOrpad ¥ Jp.); NPaBHIBHO BBEIOWPATH
HanboJee palMoOHABHBIC METOJIBI pacyeTa U aHAIHM3a JIEKTPOMATrHUTHBIX MPOIECCOB B
3NIEKTPUYECKUX U MAarHUTHBIX IEersaX; BiaxeTh: MeTOaMU MOJISIIMPOBAHUS CPEJICTB U
CUCTCM aBTOMAaTu3alliv, KOHTPOJA, JUAarHOCTHKMU, HUCIIBITAHUN U yHpaBJICHUA
MpOIIeCcCaMu, METOJIaMH aHAllN3a MPOCTEUIINX CXEM;

HaBBIKAMU pabOTHI C 3NIEKTPOTEXHUUECKON almapaTypou, SIEKTPOHHBIMHU YCTPOWCTBAMH,
KOHTPOJILHO-U3MEPHUTEIHHBIM M UCIBITATEIILHBIM 000pYI0BAaHUEM.




3 CTpyKTypa M cofep:KaHue TUCHUILINHBI
3.1 Buabl yueOHO# padoThI M TPYAI0E€MKOCTh

OO0mast TpyI0eMKOCTh AUCHUILIMHBI COCTaBISIET 3 3a4eTHBIX eauHUIBI, T.e. 108 akagemuueckux
yacoB (M3 HUX 54 yaca caMOCTOsTeNbHas paboTa CTyJeHTa o4HOM (opMbl 00yueHus U 104 yacoB ouHO-
3a09HOHN POpPMBI O0yUEHUS).

Paznensl nuctumumabl « CXeMOTEXHHKA DJICEKTPOHHBIX YCTPOWCTB aBTOMATUKW» OYHOUM (HOPMBI
00y4YeHHs U3ydaroTcs: B 6-M cemecTpe: JeKIHH — 18 4acoB, mpakTudeckue 3aHsaTHs — 36 yacos, popma
KOHTpOJIA — 3a4eT.

Pazgensl nucuumnuibl «CXeMOTEXHHUKA 3JIEKTPOHHBIX YCTPOMCTB aBTOMATUKUY» OYHO-3a0YHOM
(hopMBI 00YYCHHSI U3YYAIOTCS: B 3-M CEMeCTpe: JeKIH — 18 yacoB, mpakTHueckue 3aHaTus — 18 4acos,
naboparopHele 3aHATHs — 4 9aca, (hopMa KOHTPOJIS — 3a4eT.

CtpykTypa # copepkaHue TUCHUTUINHBI « CXEMOTEXHHUKA 3JIEKTPOHHBIX YCTPOUCTB aBTOMATUKH
0 CPOKaM U BU/IaM pabOTHI OTPAKEHBI B IPUIIOKEHUH A.

3.2 Conep:kanue pa3iejioB IUCHHUILIMHBI

TemaTnka JeKIIMOHHBIX 3aHSATHHN:
Tema 1. BBoaHble cBeaeHUusA

[Ipenmer, copepxaHue U OCOOEHHOCTH Kypca TeopeTndyeckue OCHOBBI AIEKTPOTEXHUKU. Ero
CTPYKTYpa U CB3b C IPYTMMH JTUCHUINIMHAMH, POJIb B TOATOTOBKE NHKEHEPOB.

Tema 2. OcHOBHbIE CBOMCTBA M INpeodpa3oBaHMsl JIMHEHHBIX JJIEKTPUYECKHUX Ienei
NMOCTOSTHHOT0 TOKA

Onexrpuueckue nenu. OCHOBHBIE IOHATHUS U ONPEAEIEHUS. DIEKTPUIECKUE CXEMBI U UX TOIOJIOTHSI.
VICTOYHHMKHM 3JEKTPUYECKOM »SHEPrud U MNOTpeOuTeNnu. OKBHUBAJCHTHBIE IpeoOpa3oBaHUs
UCTOYHUKOB 3JIEKTpUYEeCcKOM 3Hepruu. IloTpeOuTenu 37eKTpUUecKoil sHepruu. DKBHUBAJCHTHBIC
npeoOpa3oBaHusl MOTPEOUTENCH, BKIIOUCHHBIX MOCIEA0BAaTEIbHO, NapalIeNIbHO, IPH CMEIIAHHOM
COECIMHEHUM, BKJIIOYEHHBIX II0 CXEME 3Be3[a, TPEyroJIbHUK. AKTUBHbIE M IIaCCUBHBIE
IBYXMOMIOCHUKU. 3akoHbl Oma u Kupxroda s menell mOCTOSHHOrO Toka. MeTonbl pacyera
ANIEKTpUUYECKUX cxeM. Metoxa ypaBHenuit Kupxroga. Merosn KOHTYpHBIX TOKOB. MeTOH Y37OBBIX
MOTEeHIMANOB. MeTo AByX y3710B. MeTo HaJloKeHHs. MeTo SKBUBAJIECHTHOTO HCTOYHKMKA. MeTo
npeoOpa3oBanus cxeM. MarpuuHasi ¢hopma 3alICH KOHTYPHBIX M Y3JIOBBIX YpaBHEHUI. MOITHOCTh
B LIETIH ITOCTOSTHHOTO TOKa. Y paBHEHHUE OallaHCa MOIITHOCTEH.

Tema 3. Llenu CHHYCOMIAJIBLHOIO IEPEMEHHOI0 TOKA

OcCHOBHbBIE BEJIMYUHBI, XapaKTEPHU3YyIOIIUE CUHYCOMAANBHBI TOK (HampsikeHue). KomruiekcHbIi
(cUMBOJIMYECKHIT) METOJI pacueTa 1eneld CHHYCOUAANBLHOTO epeMeHHoro Toka. [locienoBarenbHoe
U MapaJijiesibHoe coenHeHue aneMeHToB R, L, CB nienu nepemMenHoro toka. [loctpoeHre BeKTOPHBIX
ayarpamMm IMpH aHaiau3e Lenei mepeMeHHoro Toka. Pe3oHaHChl B aNeKTpuuecKux nemnsx. Pesonanc
HaANpPsDKEHUH U pe30HaHC TOKOB. Pe3oHancHas yactoTa. JJoOpOTHOCTH PE30HAHCHOTO KOHTYpA.

Tema 4. Ilepexonnbie mponecchl B THHEHHBIX JIEKTPHYECKUX LENsX

IIpynurHBI BO3HUKHOBEHHUS IIEPEXOIHBIX MPOLIECCOB M 3aKOHBI KOMMyTanuu. Kiraccuueckuii MeTo
aHaJM3a IMepexoHbIX mporeccoB. CocTaBiieHue qUQGepeHINaIbHBIX YPaBHEHAN IS eTei.

CoOomHass W BBIHYXKJCHHAs  COCTaBIIOIIME  TNEPEXOJHOTO  TOKa  (HAMpsDKEHUSA).
XapaKTepUCTUUECKOE YpPaBHEHHUE, CTENeHb XapaKTePUCTUYECKOrO ypaBHeHHs. HezaBucumbie n



3aBUCUMBbIE HadalbHbIE ycloBHs. CBOOOAHAS M TPUHYXAECHHAs COCTABJISIOIIME 3JIEKTPHUUECKUX
IIPOLECCOB. AJNITOPUTM pacdeTa NEPEXOJHBIX MPOLECCOB KIACCHUYECKUM MeToAOM. OnepaTopHbIN
METOJI. DKBHUBAJICHTHBIE ONEPATOPHBIE CXEMbI JUISl AJIEMEHTOB LIENIU C HEHYJIEBBIMHU HaydajJbHbIMU
ycnoBusiMu. 3akoH Oma u 3akoHbsl Kupxroda B oneparopHoi popme. Haxoxaenue opuruHana mo
n3o0paxkenusiM. Tabnuiia opuruHaaoB U u3o0paxenuit o Jlammacy. @opmyssl oOpaiieHus.

ANTOPUTM pacueTra MepexoaHbIX MPOIIECCOB ONMEPATOPHBIM METOJIOM.
Tema 5. OCHOBBI JIEKTPOHUKH

[Tpenmer, conepkaHue U 0COOGHHOCTH Kypca DJIeKTpOHUKU. Ero cTpykTypa M CBs3b C APYTUMH
JUCLMIIMHAMU. BUIbI CUTHAJIOB U 3JIEKTPOHHBIX YCTPOWCTB.

Tema 6. Ycuiaurean AJICKTPUIECCKUX CUTHAJIOB

CTpyKTypa M 3KBUBaJE€HTHas cxeMa Y, OCHOBHbIE XapaKTEPUCTUKHU U MapaMeTpbl YCUIIUTENEH.
Henunelinple ncKakeHUS. YCHUIUTENU SJEKTPUUECKUX CHUTHAJIOB Ha OUIOJSPHBIX U TOJEBBIX
TpaH3uctopax, cxemsl ycwmreneid O3, OK, Ob, O, 03, OC, ux 0cOOEHHOCTH U XapaKTEPUCTUKH.
Wctounuku toka. Ycumurenu noctosHHoro toka (YIIT). MHorokackannele ycunutenu, apend
MHOTOKaCKaJHOTO  YCHUJIMTENs, CTPYKTypa M TOpuUHUOUN  paboTel  ycunureneit  MJIM.
Huddepenumansupie yeunurenu (1Y), 1Y wa BT, AY na IIT, 1Y yeTBepTOro nmokoaeHusI.

Tema 7. Onepaunonnbie ycusureau (0OY)

Ctpyktypa, ocobenHocTH, xapakrepuctuku OY. Cxempl Ha OVY - UHBEpUTpPYIOIUH H
HeuHBepTUpyouwmit ycwiurenu, Y wa OV, cymmarop, wuHTerparop, auddepeHuuatop,
jgorapupmarop,  CXeMbl  IMOTCHLUUPOBAHMs,  CXEMbl  BBIJCNICHUS  MOIYJIs  CHUTHaja,
(ha30uyBCTBUTENILHBIE BBITPSIMUTEIH.

Tema 8. YacTtoTHO 3aBHCHMMBIEe cXeMbl YycWieHUsl. PWIbTPbI IJIEKTPHYECKHX CHTHAJIOB
OUIBTPHI JIEKTPUUECKUX CUTHANOB. McxoaHuble noioxeHus. AKTUBHbIE QUIBTPBL. OUIBTPHI 1-r0 1
2- ro nopska. OUIbTPHI BHICOKUX MOPAAKOB. OUIBTPHI Ha THpaTOpax. YHUBEpCaIbHbIE PUIBTPHI
Ha OY. ®a3zoBbie puiabTpsl HA OY.

Tema 9. I'eHepaTopbl CUTHAJIOB

O06o0011eHHas CTPYKTypa reHepaTopa CHHYCOUJalbHbIX cCUrHaIOB. RC yacToTHOM30MpaTenbHbIe

ICIIN. CxeMbl TCHCPATOPOB CHHYCOUIAJIBHBIX CUT'HAJIOB. FeHepaTopLI HUMITYJIbCHBIX CHUI'HAJIOB.

MynsTuBuGpaTops! Ha OVY.
3.3 TemaTuka 12a00paTOPHBIX 3aHATHI

Tema 2. OcHOBHBIC CBOIiCTBA M NPeoOpa30BaHUs JHMHEHHBIX IEKTPHYECKHX Lenei
NOCTOSTHHOT0 TOKA

JlaboparopHast pabora 1. M3MmepeHue >IEKTPUYECKHX BEIWYHMH M TApPaMETPOB 3IIEMEHTOB

3JIEKTPUYECKUX LIETICH.

JlaboparopHas paboTa 2. MOCT MOCTOSIHHOTO TOKA.

JlaGopaTtopHas padota 3. JIuHeiHast ieTb C IBYMsI HCTOYHUKAMH IMTOCTOSTHHOTO HANPSHKEHUSI.
JlabopaTtopHas pabota 4. PazBeTBieHHas 1eNb MTOCTOSTHHOTO TOKA.

JlaboparopHas paboTa 5. AKTUBHBIN JBYXITOJIOCHUK B 1I€TIH TOCTOSTHHOTO TOKA.

Tema 3. Llenn cMHYCOMIAJIBHOI0 IEPEMEHHOT0 TOKA

JlaboparopHas pabota 6. HepazpeTBiieHHas 11ellb CHHYCOUJAIBHOTO TOKA.
JlaboparopHas pabota 7. Pa3zBeTBicHHAs [IETb CHHYCOUIATBLHOTO TOKa. JlabopartopHas
pabota 8 Pe30HaHCHI B IIEMAX CHHYCOUIAILHOTO TOKA.



Tema 4. IlepexoaHble mpouecchl B JJHHEHHBIX J1eKTpHYecKUX nensx JlaboparopHas
pabora 9. IlepexoHbIC IPOIIECCHI B HEPA3BETBICHHBIX HETISAX.

Tema 6. Ycuaurenu 3J1eKTPHYECKHUX CHTHAJIOB

JlaGopatopHas pabota 10. Ycunurenb Ha OUNIOIIPHOM TPAH3UCTOPE.

Tema 7. Onepaunonnbie ycusaureau (OY)

JlaGopaTtopHnas pabora 11. Cxemsl ycunurteneid Ha OY — HHBEPTUPYIOIINA, HEUHBEPTUPYIOIIHH,
Pa3HOCTHBIM.

JlabopaTopHas pabota 12. Cxembl Bbrumciiennit Ha OY — uHTEerpatop, auddepeHumuarop,
norapudMarop.

JlaboparopHas padota 13. Cxemsbl cpaBHEHMS curHasioB Ha OY.

Tema 9. 'eHepaTopbl CUTHAJIOB

JlaGopaTtopHnas pabora 14. Cxembl reHEpaTOpOB CUTHAIOB Ha OV.

TemaTuka BOIIPOCOB AJId CAMOCTOATEC/IbHOI0 U3YYCHUSA

DJIEMEHTHI TEOPUU FIEKTPOMATHUTHOTO MOJISL.

DNEeKTPOMarHUTHOE MOJI€ U €ro XapaKTepUCTUKH. Y paBHeHHsI MakcBeia B nuddepeHuanbHoi
¢dbopme. YpaBHeHuss MakcBesia B MHTETpalbHOM (hopMe U MX CBSA3b C OCHOBHBIMH 3aKOHAMH TEOPUU
Henen. OJIEKTPOCTaTUYECKOE M MarHurocratmyeckoe mnose. Ilosie moCTOSHHBIX TOKOB. Y cuius,
BO3HMKAIOILIME B MATHUTHOM T0JIe. MarHUTHOE SKpaHUPOBAHUE.

Henu Tpexdaznoro mepemeHHOro Toka. Tpexdaszubiii reHeparop. CHUMMETPUUYHBIM PEXUM B
Tpex(a3HbIX LEMAX MPU COSTUHEHUH HArPy3KH 3BE37I0M U TPEyroJbHUKOM. HecuMMeTpUYHbII pexuMm.
Omnpenenenre TOKOB B Tpex(a3HBIX MesIX. BEeKTOpHbIe quarpaMmebi.

MomHOCT B LENHM IIEPEMEHHOTO TOKa. TpeyronpHUK MomHocTe. lLlenn ¢ B3anMHOMU
MHIYKTUBHOCTBIO. [locimenmoBarenbHOe M mapajuielIbHOE COECIMHEHWE HHIYKTUBHO CBS3aHHBIX
karymek. Koaddumment cszu. OnbITHOE OMpe/eleHne B3auMHON WHAYKTUBHOCTH. BO3MylIHbIN
TpancopmaTtop. Pacder memu ¢ B3aMMHOW WHAYKTUBHOCTBHIO. YPaBHEHHUS TMACCHBHOIO
YEeTHIPEXMOMOCHUKa B ¢opme A, Y. DOKBUBAJICHTHbIE CXEMbl M TapaMeTPbl IMaCCHUBHBIX
YETBIPEXIOJFOCHUKOB.

Henuneiineie QJICKTPUYCCKUEC U MAIrHUTHBIC LCIIU ITOCTOAHHOTO U NIEPEMEHHOT'O TOKA.

AHamUTUYECKHE W YHCIICHHBIC METO/Ibl aHaJIN3a HEeJIMHEHHBIX ICIEH. HepeXOI[HLIC IMpoLeCChl B
HEIMHEWHBIX IICTIIX. ]_II/I(I)pOBBIe (,Z[I/ICerTHLIe) OeNnu M HUX XapaKTCPUCTUKH. MeTtoasl pacucTa
MarHUTHBIX IETICH. HGHI/I C pacpCACICHHBIMU IMMapaMCTpaMHu.

COBpeMCHHaﬂ JJeMeHTHas 0Oasa QJICKTPOHHBIX YCTpOﬁCTB — TPaAH3UCTOPLI, OHUOJHbI,
OHCpElLIHOHHLIfI YCUIIUTCIIN - OCO6€HHOCTI/I, 9KCILTYAaTallUOHHBIC XapaKTCPHUCTUKU.

4 YueOHO-MeTOAnYecKoe 1 HHPOPMALMOHHOE 00ecIiedeHne JUCHMIIMHbI

4.1 OcHoBHas JIUTEpaTYpa

1. IManaryra K.A., CaBoctun I1.1., Ky3nernoB A.B. Ananorosas u nudpoBast 3JIeKTpOHUKA: YIeOHOE

nocooue. — M.: MI'1Y, 2010

2. I'epacumos B.I'., Ky3neror O.B. u ap. DnekTpoTeXHHUKA U SJIEKTPOHUKA KH. 1 :y4el. 171 By30B.-
M.:DHeproaTomusaat, 1996

3. I'epacumos B.I'., Ky3neros O.B. u ap. DnekTpoTexHHUKa U 3JIEKTPOHUKA KH.2:y4eO. IS By30B.-M.:
OHueproaromuznart, 1997

4. I'epacumos B.I"., Ky3nenoB O.B. u ip. D1eKTpoTeXHUKA U 3JEKTPOHUKA KH.3:y4e0. /i By30B.-M.:
OHeproaromuziat, 1998



4.2 JlonoJiHMTEIbHASA JIUTEpPaTypa

1. UrymuoB B.H. DOnekTpoTexHWKka U 3JIEKTPOHMKA: MNpakTUKyMm. J[upekr-Memua 2014 —
anekTpoHHas Bepcus http://www.knigafund.ru/books/184914

2. UrymuoB B. H. DnekrporexHuka u 3jeKTpoHuKa: yueOHoe nocobue, dupekr-Meaua 2014 —
anekTpoHHas Bepcus http://www.knigafund.ru/books/184914

4.3 JjeKTpOHHBbIE 00pa30BaTe/IbHbIE PeCypPChl

Y4eOHO-MEeTOINYECKHE MaTepHalIbl B JJIEKTPOHHOM BHJIC, MPE/ICTABIICHBI HA CaliTe DIICKTPOHHAS
oubmmoreka HTB MoCKOBCKOTO MOJIMTEXHHYECKOTO YHUBepcuTeTa http://lib.mospolitech.ru; http://elib-
mgup.ru

OBbC «YHuBepcureTckas KHUra oHyaitH» http:// biblioclub.ru/;

OBC « Jlaap» www.e.lanbook.com;

HanmonaneHas snexTponHast Onbnuoreka https://rusneb.ru/;

DNeKTpOHHO-OMOMMOTEeYHas crucTeMa 1 oOpa3zoBaTenbHas rarhopma «HOpaidt» https://urait.ru/.

4.4 JTu11eH3HOHHOE U CBOOOHO PACIIPOCTPaHsieMoe MPOrpaMMHoOe odecriedeHne
1. http://www.elektrofaq.comhttp://www.elektrofaq.com/
2. www.pub.lib.ruhttp://www.pub.lib.ru/
3. http://cxem.nethttp://cxem.net/
4. http://rlocman.ruhttp://yabs.yandex.ru/count/2gHKInf80dm40000ZhDbS8CSKfK2cmSkGxS2BG6
8kwMuOGA9k31VCmEO1vs03wOVYhZjLgW2tBbXjSC31QShxnogBgMiXh02IATlimcD0Tqg1tf0az
96sZmlk19VmVIcOngBkaOUFjz3tSWAVIe5QiWgIXGsP1KACcE42jeJTjOYxe9FD1AOuGApc3W1
18YxsPFD1DgOE06KboAqfvfZ2QYWRMzkfC0000100QxsSWBZjrmy5GQnORAW4 GO2kOOFk--
Sul.70Dmh_mV 3yBtr6sIPqtCg075Zm_I0TC3xW7RwclAILSPijlVXGtbaF8hxOCeVHq
0?29=%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0
%BA%D0%B0+%D1%81%D1%85%D0%B5%D0%BC%D1%8B
5. https://www.youtube.com/user/tolik7772https://www.youtube.com/user/tolik7772
6. https://www.youtube.com/user/Zefar9 1 https://www.youtube.com/user/Zefar91

4.5 CoBpeMeHHbIE npogeccuoHaIbHbIE 0a3bl JAAHHBIX U
I/IH(l)OpMaHI/IOHHble ClIpaBOYHbIC CUCTEMBI
Kaxaplii cTyseHT olOecrieueH WHIMBHIYAIbHBIM HEOTPAaHWYEHHBIM JIOCTYIIOM K JJIEKTPOHHBIM
o6ubmmorekam  yHuBepcuteta  (elib.mgup;  lib.mami.ru/lib/content/elektronyy-katalog),
QJIEKTPOHHBIM ~ KaTajlloraM BY30BCKHX OHONMOTEK M KpymHeWmmx Oubmmorek MOCKBBI
(http://window.edu.ru), K 3I€eKTPOHHO-OHOIMOTEYHBIM CHCTEMaM (3JIEKTPOHHBIM OUOJIMOTEKaM).

5 MarepuajJbHO-TeXHHYECKOE o0ecneyeHne JUCHUIIINHBI

HaumeHoBaHMe crieniaJIbHBIX MOMeIeHHI 1 OcCHaIeHHOCTh ceaJIbHBIX MOMellleHHi 1
NMOMeIleHN i V1A CAaMOCTOSITeIbHOI padoThI NMOMeIeHH i V1A CaMOCTOsITeIbHOI padoThI
YueOnas aymutopus JjekmuoHHoro Tmma Ne  501,| Komrmurekr Meben, MIEPEHOCHOU
ydyeOHoaboparopubiii  kopryc, 144000, MockoBckasi| MyJAbTHMEUIAHBINA ~ KOMIUIEKC — (IPOEKLIMOHHBIH
00acTs, T. 9KpaH, MPOEKTOP, HOYTOYK)
DnekTpocrtans, yi. [leppomaiickas, 1.7
YueOHas ayauTopwsl U 3aHATHA ceMuHapckoro tuma Ne | KomruiekT MeOenw, MEPEHOCHOU
507, yueOHO-1ab0paTopHbIil kKopiyc, 144000, MockoBckas | MyJIbTUMEIUHHBIA  KOMIUIEKC  (TIPOEKIIMOHHBIN
00nacTp, T. DiekTpocTtanb, yi. [lepBomaiickast, a.7 9KpaH, IPOEKTOP, HOYTOYK)

JlaGopatopust «Onekrporexuuka» Ne 304, JlaGopatopus» | Komruiekr meOenu, HaOOp IEMOHCTPAIMOHHOIO
Onekrpornkay Ne 306, mabopatopHbii kopiryc, 144000, | oGopymoBaHHUS W TEXHHYCCKUX CPEICTB, CTCHIHI,
MockoBcKast 0011aCTh, T. DNEeKTpocTanb, yiI. [lepBomaiickas, | ocumuiorpad.
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https://www.youtube.com/user/Zefar91
https://www.youtube.com/user/tolik7772
http://www.elektrofaq.com/
http://www.pub.lib.ru/
http://cxem.net/
http://yabs.yandex.ru/count/2gHKInf80dm40000ZhDbS8C5KfK2cm5kGxS2BG68kwMu0GA9k31VCmEO1vs03wOVYhZjLgW2tBbXjSC3lQShxnogBgMiXh02lATlimcD0Tq1tf0az96sZmIk19VmVIcQngBka0UFjz3tSWAVle5QjWgJXGsP1KACcE42jeJTjOYxe9FD1A-OuGApc3W1j8YxsPFD1DgOE06KboAqfvfZ2QYWRMzkfC00001o0QxsSWBZjrmy5GQn0RAW4G02kO0Fk--5uL7oDmh_mV__________3yBtr6sIPqtCg075Zm_I0TC3xW7Rwc1AIL5PijlVXGtbaF8hxOCeVHq0?q=%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0+%D1%81%D1%85%D0%B5%D0%BC%D1%8B
http://yabs.yandex.ru/count/2gHKInf80dm40000ZhDbS8C5KfK2cm5kGxS2BG68kwMu0GA9k31VCmEO1vs03wOVYhZjLgW2tBbXjSC3lQShxnogBgMiXh02lATlimcD0Tq1tf0az96sZmIk19VmVIcQngBka0UFjz3tSWAVle5QjWgJXGsP1KACcE42jeJTjOYxe9FD1A-OuGApc3W1j8YxsPFD1DgOE06KboAqfvfZ2QYWRMzkfC00001o0QxsSWBZjrmy5GQn0RAW4G02kO0Fk--5uL7oDmh_mV__________3yBtr6sIPqtCg075Zm_I0TC3xW7Rwc1AIL5PijlVXGtbaF8hxOCeVHq0?q=%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0+%D1%81%D1%85%D0%B5%D0%BC%D1%8B
http://yabs.yandex.ru/count/2gHKInf80dm40000ZhDbS8C5KfK2cm5kGxS2BG68kwMu0GA9k31VCmEO1vs03wOVYhZjLgW2tBbXjSC3lQShxnogBgMiXh02lATlimcD0Tq1tf0az96sZmIk19VmVIcQngBka0UFjz3tSWAVle5QjWgJXGsP1KACcE42jeJTjOYxe9FD1A-OuGApc3W1j8YxsPFD1DgOE06KboAqfvfZ2QYWRMzkfC00001o0QxsSWBZjrmy5GQn0RAW4G02kO0Fk--5uL7oDmh_mV__________3yBtr6sIPqtCg075Zm_I0TC3xW7Rwc1AIL5PijlVXGtbaF8hxOCeVHq0?q=%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0+%D1%81%D1%85%D0%B5%D0%BC%D1%8B
http://yabs.yandex.ru/count/2gHKInf80dm40000ZhDbS8C5KfK2cm5kGxS2BG68kwMu0GA9k31VCmEO1vs03wOVYhZjLgW2tBbXjSC3lQShxnogBgMiXh02lATlimcD0Tq1tf0az96sZmIk19VmVIcQngBka0UFjz3tSWAVle5QjWgJXGsP1KACcE42jeJTjOYxe9FD1A-OuGApc3W1j8YxsPFD1DgOE06KboAqfvfZ2QYWRMzkfC00001o0QxsSWBZjrmy5GQn0RAW4G02kO0Fk--5uL7oDmh_mV__________3yBtr6sIPqtCg075Zm_I0TC3xW7Rwc1AIL5PijlVXGtbaF8hxOCeVHq0?q=%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0+%D1%81%D1%85%D0%B5%D0%BC%D1%8B
http://yabs.yandex.ru/count/2gHKInf80dm40000ZhDbS8C5KfK2cm5kGxS2BG68kwMu0GA9k31VCmEO1vs03wOVYhZjLgW2tBbXjSC3lQShxnogBgMiXh02lATlimcD0Tq1tf0az96sZmIk19VmVIcQngBka0UFjz3tSWAVle5QjWgJXGsP1KACcE42jeJTjOYxe9FD1A-OuGApc3W1j8YxsPFD1DgOE06KboAqfvfZ2QYWRMzkfC00001o0QxsSWBZjrmy5GQn0RAW4G02kO0Fk--5uL7oDmh_mV__________3yBtr6sIPqtCg075Zm_I0TC3xW7Rwc1AIL5PijlVXGtbaF8hxOCeVHq0?q=%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0+%D1%81%D1%85%D0%B5%D0%BC%D1%8B
http://yabs.yandex.ru/count/2gHKInf80dm40000ZhDbS8C5KfK2cm5kGxS2BG68kwMu0GA9k31VCmEO1vs03wOVYhZjLgW2tBbXjSC3lQShxnogBgMiXh02lATlimcD0Tq1tf0az96sZmIk19VmVIcQngBka0UFjz3tSWAVle5QjWgJXGsP1KACcE42jeJTjOYxe9FD1A-OuGApc3W1j8YxsPFD1DgOE06KboAqfvfZ2QYWRMzkfC00001o0QxsSWBZjrmy5GQn0RAW4G02kO0Fk--5uL7oDmh_mV__________3yBtr6sIPqtCg075Zm_I0TC3xW7Rwc1AIL5PijlVXGtbaF8hxOCeVHq0?q=%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0+%D1%81%D1%85%D0%B5%D0%BC%D1%8B
http://yabs.yandex.ru/count/2gHKInf80dm40000ZhDbS8C5KfK2cm5kGxS2BG68kwMu0GA9k31VCmEO1vs03wOVYhZjLgW2tBbXjSC3lQShxnogBgMiXh02lATlimcD0Tq1tf0az96sZmIk19VmVIcQngBka0UFjz3tSWAVle5QjWgJXGsP1KACcE42jeJTjOYxe9FD1A-OuGApc3W1j8YxsPFD1DgOE06KboAqfvfZ2QYWRMzkfC00001o0QxsSWBZjrmy5GQn0RAW4G02kO0Fk--5uL7oDmh_mV__________3yBtr6sIPqtCg075Zm_I0TC3xW7Rwc1AIL5PijlVXGtbaF8hxOCeVHq0?q=%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0+%D1%81%D1%85%D0%B5%D0%BC%D1%8B
http://yabs.yandex.ru/count/2gHKInf80dm40000ZhDbS8C5KfK2cm5kGxS2BG68kwMu0GA9k31VCmEO1vs03wOVYhZjLgW2tBbXjSC3lQShxnogBgMiXh02lATlimcD0Tq1tf0az96sZmIk19VmVIcQngBka0UFjz3tSWAVle5QjWgJXGsP1KACcE42jeJTjOYxe9FD1A-OuGApc3W1j8YxsPFD1DgOE06KboAqfvfZ2QYWRMzkfC00001o0QxsSWBZjrmy5GQn0RAW4G02kO0Fk--5uL7oDmh_mV__________3yBtr6sIPqtCg075Zm_I0TC3xW7Rwc1AIL5PijlVXGtbaF8hxOCeVHq0?q=%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0+%D1%81%D1%85%D0%B5%D0%BC%D1%8B
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https://rusneb.ru/
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http://www.pub.lib.ru/
http://www.pub.lib.ru/
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http://cxem.net/
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https://www.youtube.com/user/tolik7772
https://www.youtube.com/user/tolik7772
https://www.youtube.com/user/Zefar91
https://www.youtube.com/user/Zefar91

6 MeToanueckne peKOMeHIaAUNH

6.1 MeToguueckue peKOMeHIalUH JJIs1 00y4AKOIIMXCH 110 OCBOCHHUIO
AUCUHMITHHBI

MeToauueckue YKazaHnud 1o paﬁoTe HaJl KOHCIIEKTOM JIeKIMH BOBpPEMSA M IMOCJIE MPOBCACHUSA
JEKIIUN

B Xxozme JEeKUMOHHBIX 3aHATUH OOy4YarOIIMMCS PEKOMEHAYETCS BBIIOJIHATH CIEAYIOIIne
JIeMCTBUSA: BECTHM KOHCIIEKTHPOBAaHUE yueOHOro MmaTepuana; oOpaliaTb BHUMAaHHE Ha KaTETOPHH,
(OpMYIHPOBKH, PACKPBIBAIOLINE COIEPKAHUE TEX WIIM UHBIX SIBJICHUH U IPOIIECCOB, HAYYHBIE BHIBOJIBI
U IPAaKTUYECKUE PEKOMEHIALIUU 10 X IPUMEHEHUIO; 3a7jaBaTh [IPENOAaBaTEN0 YTOUHSAIOINE BOIIPOCHI
C LIEJIBIO YSICHEHMSI TEOPETUUECKHUX T0JIOKEHUH, pa3pelIeHNs CIIOPHBIX CUTYalUH.

XenatenbHO OCTaBUTh B pabOYMX KOHCHEKTaX I0JIs, HA KOTOPBIX BO BHEAYAUTOPHOE BpEMs
MO>KHO CJI€JIaTh IOMETKU U3 PEKOMEHI0OBAaHHOM JINTEPATYPBI, JONOJIHAIOLINE MAaTEPHa IIPOCITyLIaHHON
JIEKIIMH, a TaKXkKe MMOJYEPKUBAIOIINE 0COOYI0 BAXKHOCTh T€X MJIM UHBIX TEOPETHUECKUX MOJIOKECHUH.

MeTtoanyeckue ykazaHusi K IPAKTHYECKHUM 3aHATHAM

[Ipu moAroToBKe K MPaKTHYECKUM 3aHATHAM, 00yUYarOIUMCs HE00X0AUMO H3YYUTh OCHOBHYIO
JUTEPaTypy, O3HAKOMHUTBCA C JONOJHUTEIBHOW JIUTEpaTypod, HOBBIMH MNyONMKALUSAMH B
NEPUOANYECKUX U3AAHMAX: )KypHanax. [Ipu 3ToM ydecTh pekoMeHJaliuy pernoaBaTelis U TpeOoBaHus
y4eOHOI porpamMmsl. B Xo/1e MOATOTOBKY K MPAaKTUYECKUM 3aHATUSAM HEOOXOAMMO OCBOMTH OCHOBHBIE
MOHSTHSI U METOJIMKU pacueTa Mokas3aTesiell, OTBETUTh Ha KOHTPOJIbHbIE BOIPOCHI.

B TeueHne mpakTUYECKOTO 3aHATUS CTYIEHTY HEOOXOJMMO BBINOJIHMUTH 3a/1aHUs, BbIAHHBIC
IpenojaBaTesieM, YTO 3aUUThIBAETCS KaK TeKyIas padoTa CTyIeHTa.

MeTtoauyecKkue yKa3aHusl 110 BINOJHEHHIO KOHTPOJIbHON padoThl

Jlis  3akperuieHus TpPAaKTHUYECKUX HAaBBIKOB CTYIACHTaM MOTYT OBITh BBIJAHBl THUIIOBBIC
VHAVNBUAYATbHBIE 3a/IaHUs, KOTOPHIE OJKHBI OBITh CJaHBl B YCTAHOBIEHHBIN MPEIOIaBaTeIeM CPOK.
BrinosiHeHHBIE 3a1aHUS OLICHUBAOTCA HA OLEHKY. L{esb BBIONHEHN UHAMBUAYAJIBHOW KOHTPOJIBHOM
paboThI: TPOBEPKA YMEHHUI U HABBIKOB CAMOCTOSITEILHOTO PEIIEHUs KOHKPETHBIX 3a7a4 M0 JaHHOMY
pasneny MMCHMIUIMHBI, TPOBEPKAa JIOTHYECKOTO OOOCHOBAaHUS pEUICHUS, yMEHUW MpUMEHEHHE
TEOPETUYECKUX 3HAHUI K PELICHUIO 3a/1a4.

MeToanueckue peKOMeHIALMY JJIsl CAMOCTOSTE/IbHOI padoThI

CamocTrosTenbHass paboTa SIBISETCS OJHUM U3 BUJOB Y4eOHbIX 3aHsATHH. CamocTosTeabHas
paboTa HanpaBJIeHa HAa CAMOCTOATEIIBHOE U3Y4YEHUE OTEIbHON TEMbl yU€OHOM TUCIUIIIIMHBI U SIBJISIETCS
00s13aTeNIbHON [T Ka)KI0ro 00ydaromerocs, €ée 00beM omnpeaesseTcs yueOHbIM IIaHOM. AyJUTOpHAs
caMoCTOsiTeNIbHas paboTa IO JAUCUUIUIMHE BBINOJHSETCS Ha y4eOHBIX 3aHATUAX  MOJ
HENOCPEACTBEHHBIM  PYKOBOACTBOM IpenojaBarelsi W IO €ro 3ajaHuio. BHeayautopHas
caMoCTOsiTeNIbHasE paboTa BBINOJHIETCS CTYACHTOM II0 3a/JaHUIO TpernojaBareis, HO 0e3 ero
HEMOCPEICTBEHHOI0 y4acTHs. 3aJadl CaMOCTOATENILHOM pabOThl CTyJCHTA!

pa3BUTHE HABBIKOB CAMOCTOATEIHHON yueOHON padoThI;
- OCBOEHHE COJICPYKAHUS JUCIUTUINHBL,
- yriayOiieHue CoepKaHus U OCO3HAHUE OCHOBHBIX MOHATHHA AUCHUIUINHBL;
- HCIIOJIb30BAaHHME MaTrepuala, COOPaHHOTO U TOJYYEHHOTO B XOJAE CaMOCTOATEIbHBIX 3aHATUH AJs
3¢ (HeKTUBHON OJTOTOBKHU K 3a4ETYy.
Bupl BHEayAUTOPHON CaMOCTOATEIBHON PadOTHI:
- CaMOCTOATEJIHOE U3yYEHHUE OT/ICIbHBIX TEM JUCIUILIUHBI;
- MOATOTOBKA K JIEKIIUOHHBIM 3aHATHUSM;
- MOJTrOTOBKA K CEMHHAPaM U MPAKTUYECKUM 3aHITHSIM;



- 0)OpMJICHHE OTYETOB MO BBHIMIOJTHCHHBIM JaOOPAaTOPHBIM paboTaM W MOATOTOBKA K WX 3alIUTe; -
BBITIOJTHEHUE pacyeTHO-rpaduIecKoit paboThI.

s BBIMIONIHEHUS JIOOOTO BHJIAa CaMOCTOSITENIBHON pPa0OThl HEOOXOAMMO MPOUTH
CJICTYFOIIHE dTAIbI:

- OIpEJIEIICHHE IIEJIH CAMOCTOSTSIIBHON paOOThI;

- KOHKpETHU3allus O03HABATEIILHOM 3a/1a4;

- caMOOIIEHKAa TOTOBHOCTH K CAMOCTOSITEIbHOMN paboTe;

- BBIOOp aJIEKBATHOT'O CIIOCO0A JCHCTBUS, BEIYIIEr0 K PEIICHHUIO 3a]1a4H;

- IUTaHUPOBAHUE PAOOTHI (CAaMOCTOSITEILHOW WIIM C IOMOIIBIO MPENOIABATENsI) HAJl 3aJIaHUEM;
OCYIICCTBJICHUE B  MPOIECCE  BBIMOJHECHUS  CAMOCTOSATEIBHOW  pabdOThl  CaMOKOHTPOJIS
(TPOMEKYTOYHOTO U KOHEUHOT0) Pe3yJbTaTOB PadOThl, © KOPPEKTUPOBKA BBIOJIHEHUS paOOTHI; -
peduekcus;

- Tpe3eHTaIus paboThl.

6.2 MeToguyecKkue peKOMEHIALUM /ISl IPEenoJaBaTe/isi 10 OPraHu3auum 00y4eHust

B3aumonelictBue mnpenojaBarensi €O CTYAEHTaMM MOXKHO pa3/ieUTb Ha HECKOJIBKO
COCTABIISIIONINX — JIGKIMOHHBIC, TPAKTUYECKHUE M J1a0OpaTOpHBIC 3aHATHS W KOHCYJIbTHPOBAHUE.
[IpenogaBaTesib 10KEH MOCIIEI0BATEIbHO BEIUNTATh CTYIEHTaM PsiJl JIEKIHI, B X0J1€ KOTOPBIX CIIEAYET
COCPENOTOYNTh BHUMAHKUE Ha KIIFOUEBBIX MOMEHTaX KOHKPETHOTO TEOPETUYECKOI0 MaTepuaa, a TakKe
OpraHu30BaTh IPOBEICHHE MPAKTHUECKUX 3aHATUH TakuM o00pa3oM, YTOOBl aKTHBU3UPOBATh
MBILIJICHUE CTYIEHTOB, CTHUMYJHMPOBAaTh CaMOCTOSTEIbHOE M3BJIIEYEHHE MMHU HE0O0X0IuMOH
nHGOpPMALIUU U3 PA3IMYHBIX HCTOYHUKOB, CPABHUTENIbHBIN aHAJIN3 METO/IOB PEIIEHUI, COOCTaBICHNE
MOJIyYCHHBIX PE3yJbTaTOB, (POPMYJIMPOBKY M apryMEHTALMI0 COOCTBEHHBIX B3IJISIOB Ha MHOTHE
criopHble mpobaemsl. [lepen HauaIoM MpenoaBaHus MPETo1aBaTEeN0 HE00X0AUMO:

- U3Y4UTh pabouyIo IpOrpaMMmy, LeJu U 3a1a4i AUCHUILTUHBI;

- YETKO MPEACTaBIATh ceOe, KaK1e 3HAHMs, YMEHUSI U HABbIKHU JIOJKEH IPUOOPECTH CTY/IEHT;

- MIO3HAKOMUTCS C BUJIaMU Y4eOHOM paboThl; - U3YUUTh COJIEpPIKaHUE Pa3/IeioB
JUCIUTIAHBI.

B xozme eKLMOHHOrO 3aHATHS IpeNnojaBaTellb JOJDKEH Ha3BaTh TEMy, y4eOHbBIE BOIPOCHI,
O3HAaKOMMTb CTYJIECHTOB C IIEPEYHEM OCHOBHOM M JOTIOJIHUTEIBHON JIUTEPATYPBI 110 TEME 3aHATHS.

Bo BcTynuTenbHON 4YacTH JEKIMH OOOCHOBAaTH MECTO M POJIb M3Y4aeMOW TeMBbl B y4eOHOM
JUCHUIUIMHE, PACKPBITH €€ MpaKkTuiecKoe 3HaueHue. Eciu unraercs He nepBas JIeK1us, TO He00X0IUMMO
yBsI3aTh €€ TeMy C Npeablaylliei, He Hapyllas JIOTMKH H3JI0KeHUs ydyeOHoro Matepuaina. Jlekuuro
ClleZlyeT HauuHaTh, TOJIbKO YETKO 0003HAYMB €€ XapakTep, TEMY M KPyI T€X BOIPOCOB, KOTOPbIE B €€
xozie OyIyT pacCCMOTPEHBI.

B ocHOBHOW wyacTH JIeKIMM CJEAYyeT pacKpblBaThb COJEp)KaHHE Y4YEOHBIX BOIIPOCOB,
aKLECHTUPOBAaTh BHUMAHUE CTYJEHTOB HA OCHOBHBIX KaTErOpusiX, ABJICHUAX U IIPOLIeccax, 0COOEHHOCTX
UX IPOTEKaHus. PacKpbIBaTh CYIIHOCTD U COJEPIKaHUE PA3IMYHBIX TOUEK 3PDCHMS U HAYYHBIX [TOAXO0I0B
K OOBSICHEHMIO TeX WJIM MHBIX sBJIEHUH U mnpoueccoB. CieayeT apryMEHTHPOBaHO OOOCHOBATh
COOCTBEHHYIO MO3MIIMIO MO CIIOPHBIM TEOpPETHYeCKUM BorpocaMm. [IpuBoanuTs npumepsl. 3aiaBaTh 10
X0y M3JI0’KE€HUs JEKIMOHHOTO MaTepuaia pUTOPUUECKUE BOIPOCHl U CAMOMY /1aBaTh HA HUX OTBET.
3T0 CIOCOOCTBYET aKTUBU3AILIUH MBICIHTEIBHON JAESITEIBHOCTH CTYACHTOB, MIOBBIIICHUIO UX BHUMAHUS
U MHTEpeca K MaTepuaiy JIEKIHH, ee cojepkaHuto. [IpenonaBarens A0MKEH PyKOBOAMTH pabOTON
CTYJEHTOB II0 KOHCHEKTHPOBAaHUIO JIEKIIMOHHOIO MaTepuaia, IOAYEpPKUBAaTh HEOOXOJUMOCTh
OTpa)XEHUs B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUU M3y4aeMOM TeMbI, 0CO00 BBIJEIAS KaTerOPUHHBIN
anmapar.

B 3axmounTenbHON YacTH JIEKUMU HEOOXOAMMO cPOpMYIUpOBaTH OOIIKE BBIBOJBI IO TEME,
PacKpbIBAIOILIME COJEPKAaHUE BCEX BOMPOCOB, IOCTABICHHBIX B JEKIUU. OOBSIBUTH IJIaH OYEPETHOTO



MPAKTUYECKOTO MM JIAOOPATOPHOTO 3aHATHS, JaTh KPaTKHE PEKOMEHIAIUH 110 TIOATOTOBKE CTY/IEHTOB
K MPAKTHYECKOMY 3aHITHIO WM JJabopaTopHOW padore. Ompenenuts MECTO U BpeMs KOHCYJIbTAlluU
CTYACHTaM, IIOXKEJaBIIUM BBICTYNIUTh Ha 3aHATHH C JOKJIaJaMu W pedeparaMu Mo aKTyalbHBIM
BOIIpOCaM 00CYyK/1aeMON TEMBI.

Lenb mpakTHUECKUX M J1aOOPATOPHBIX 3aHATHH - 00ECIEYUTh KOHTPOJb YCBOCHHUS Y4eOHOTO
MarepHaia CTyACHTaMH, paclIupeHue U yriryOJeHne 3HaHUH, TIOTYYeHHBIX UMH Ha JIEKLIUAX U B X0
caMoCTOsITeNIbHOW paboThl. [loBbimieHHEe A(PPEKTHBHOCTH MNPAKTUYECKUX 3aHITUN JTOCTUTAETCS
MOCPENICTBOM CO3JIaHMsI TBOPYECKOH OOCTAHOBKH, pPACIOJNIATalONIe CTYIACHTOB K BBICKA3bIBAHUIO
COOCTBEHHBIX B3IJISIJIOB U CY)KACHUH 10 00CYkKTaeMbIM BOIIPOCAM, JKEJIAHHUIO y CTYACHTOB IOPaboTaTh
y JOCKH IIPH PEIICHUH 3a/1a4.

[Mocne KaxAOro JIEKIMOHHOTO, JIA0OPATOPHOTO W  TPAKTHYECKOTO 3aHATHUS  CIHENaTh
COOTBETCTBYIOIIYIO 3allUCh B JKypHAJIaX ydeTa TOCEIIaeMOCTH 3aHATHH CTYICHTaMH, BBISCHUTH Yy
CTapocT y4eOHBIX TPYHI MPUYHMHBI OTCYTCTBHUS CTYICHTOB Ha 3aHATHAX. [IpOBOIMTH IpyNIOBBIE H
VHIUBHIyaIbHbIE KOHCYJIBTAMM CTYAEHTOB IO BOIPOCaM, BO3HUKAIOIIUM Yy CTYAEHTOB B XO/€ HX
HOATOTOBKH K TEKYIIEH W MPOMEKXYTOYHOH aTTeCTaluy 1Mo y4yeOHOW NUCHIUIUIMHE, PEKOMEH/IOBATh B
MOMOIIb Y4eOHBIE U IpyTHe MaTepHabl, a TAKXKe CIPAaBOUYHYIO JUTEPATYPY.

DK3aMeH WJIM 3a4eT M0 JUCHUIUIMHE MPOBOJUTCS B (hOpME YCTHOTO OTBETa C IOCIETyomen
VHIUBHIYaIBHON Oecemoil CO CTyJJeHTOM Ha OCHOBE KOHTPOJBHBIX BOIPOCOB. OLEHKA BHICTABISETCS
npernoaBaTesaeM u 00bsBIIETCS MOocie oTBeTa. [IpernonaBarens, MPUHUMAIONIMN 3a4eT WM dK3aMeEH,
JUYHO HECET OTBETCTBEHHOCTH 32 MPaBUIIHOCTh BHICTABIICHUS OIICHKH.

Oco0eHHOCTH peanu3anuM JUCHUIVIMHBI «CXeMOTeXHHKA JJIEKTPOHHBLIX YCTPOMCTB
aBTOMATHUKW» /151 HHBAJIWIO0B U JIMI[ ¢ OTPAHMYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS

OOyueHne Mo AMCUMIUIMHE WHBAIMIOB W JIMIl C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS
OCYIIECTBIISIETCS IPEMOAaBaTeieM C Y4eTOM OCOOCHHOCTEH TMCHXO(PHU3UYECKOTO0 Pa3BHUTHUSA,
WHJUBHUIyATbHBIX BOBMOXXHOCTEH U COCTOSHUS 310POBbSI TAKUX 00yYarouXxcsl.

OOyyaronyecs ¢ OrpaHUYECHHBIMH BO3MOXKHOCTSMH 3/10POBbS OOECIEUEHBI 3JIEKTPOHHBIMU
o0pa3oBaTeNnbHBIMH pecypcamMu B (popmax, alaiTUPOBAHHBIX K OTPAHHUYEHUSM UX 3/I0POBBSI.

7 ®oHABI OLIEHOYHBIX CPEICTB
7.1 MeToabl KOHTPOJIS M OLIEHUBAHNUS Pe3y/JIbTATOB 00y4eHHs

Metonuka mpenojaBaHus — OUCHUIUIMHBI  «CXEMOTEXHUKAa  SJEKTPOHHBIX  YCTPOMCTB
ABTOMATUKM» U peau3alus KOMIETEHTHOCTHOTO MOAXOAAa B M3JI0KEHWU U BOCHPUITHH Marepuasna
MpeAyCMAaTPUBAET KCIOJIb30BAaHUE CIEAYIOIIMX AaKTUBHBIX W HMHTCPAKTUBHBIX (OpPM TpOBEICHHS
ayJMTOPHBIX U BHEAYAUTOPHBIX 3aHATHHA:

—  ay/JIUTOpHBIE 3aHATHUSA: JEKIUH, Ja00paTopHbIe PabOTHI, TECTUPOBAHUE;
—  BHEAYJMTOPHBIC 3aHSATHUS: CAMOCTOSATEIILHOE N3yUCHUE OTCIBHBIX BOIPOCOB, MOArOTOBKA K
nmabopaTopHbIM paboTam.

OuneHo4HBIE CpeAcTBA /ISl TEKYLIEero KOHTPOJIS YCIIeBAeMOCTH, IPOMEKYTOYHOM aTTecTaluu
10 UTOTraM OCBOCHHMHU JUCHHUILVIMHBI U YU4eOHO-MeToan4YecKoe ofecreyeHrne caMOCTOsITe IbHOM
PadoThI CTYIEHTOB

B mpouecce oOyueHusi B TeUeHHE CEMeCTpa HCHOIb3YIOTCSl OLEHOYHBIE CPEICTBAa TEKYILEro
KOHTpPOJISI YCHEBAEMOCTH M NMPOMEKYTOUYHBIX arrecTanuil. [IpuMeHstoTcs cieayrone OleHOYHbIE
CpeICTBA: TECT, 3alIUTa Ja00PaTOPHBIX PadoT, 3aluTa KypCcoBOil paboThl, 3a4eT.

OO0pa3ibl TECTOBBIX 3aJJaHUI U BOIIPOCOB K 3a4€Ty IPUBEIEHBI B IPUIIOKEHUU b.

DoH/1 OLIEHOYHBIX CPEACTB /I MPOBeAeHHs POMEKYTOUYHOM aTTeCTANMH 00y4alouXCcs 1Mo
AUCUUIIMHE (MOIYJIIO)



[lepedeHb KOMIIETEHIMIA C yKa3aHUEM 3TaloB WX (OPMUPOBAHUS B MPOLIECCE OCBOCHHS
00pa3oBaTeNbHON MPOTPAMMBI

B pe3ynbpTaTe 0CBOCHUS AUCUUILIMHBI (MOAYISI) (GOPMUPYIOTCA CIIEIYIOIINE KOMIIETCHIINH:

Kon . .
B pe3yJibTaTe 0CBOeHHUsI 00pa30BATEILHON MPOrpaAMMBbI 00yYAKIIUIACS I0JIKEH
KOMIIETEeHIH
00J1a1aTH
"
OIIK-1
[IpuMeHATh  €CTeCTBEHHOHAY4YHbIE W  OOIICMH)KCHEPHBIE  3HAHMS,  METOJIbI
MaTEeMaTHYECKOTO aHallu3a U MOJISTHPOBAHUS B MPOPECCHOHATBHON AEITeTbHOCTH

B nporecce ocBoeHust oOpa3oBaTenbHOM MporpamMmbl JaHHAas KOMIETEHIIMS, B TOM YHCIIE UX
OTACJIBbHBIC KOMIIOHCHTHI, (bOpMI/Ip}IIOTCH IIO3TAITHO B XOA€ OCBOCHUIA O6y‘IaIOIHI/IMI/IC$[ JOUCHUIIIINH
(Momyneit), MpakTUK B COOTBETCTBHM C YYEOHBIM IUIAHOM M KaJCHJAPHBIM TpapuKOM y4eOHOTO
nporiecca.

7.2 llIxkana u KpUTEPUH OLCHUBAHUSA Pe3yabTAaTOB 00y4YeHHS

[TokazareseM OIICHWBAaHUS KOMIIETCHIIMH Ha Pa3jIMYHBIX dTanax uX (HOpPMUPOBAHHS SIBISCTCS

JIOCTHKEHUE 00yYarONIMMUCS TUTAHUPYEMBIX PE3yJIbTaToB 00yUYESHUS 10 JUCHUILIHHE (MOIYIIIO).
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OIIK-1. HpI/IMCHSITB CCTCCTBCHHOHAYYHBIC U O6].LIGI/IH)KGHCpHBIe 3HaHHUA, MECTOJbl MATECMATUYCCKOI'O aHaJIM3a U MOACIMPOBAHNUS B HpO(bCCCHOHaHLHOfI ACATCIBbHOCTH

3HaTh:

OCHOBHBIE IIOHSITHA U 3aKOHBI
JNEKTPOTEXHUKH;

OCHOBBI TEOPHH pacueTa U
aHaln3a  JJEKTPUYECKHX U
MarHUTHBIX LIENIeH ITOCTOSTHHOTO
u MIEPEMEHHOTO TOKa;
NPUHIIATIBI JEHCTBUS "
XapakTePUCTUKU  MPOCTEUIINX
AHAJIOrOBBIX YCTPOMCTB;
CTaHAAPTHI ECKJ] Ha
3NEKTPUYECKHE U AIIEKTPOHHBIE
pubo-

PBL;

napamMeTpbl COBpEMEHHBIX
HOJIYTIPOBOJHHUKOBBIX
YCTPOMCTB: YCUIIUTENEH,
TeHEpaTOpOB, BTOPHYHBIX
HCTOYHUKOB MUTaHUs,
I QPOBBIX MpeodpazoBaTenei.

OObyuatomuiics ~ AEMOHCTPUPYET
MIOJTHOE OTCYTCTBHE 130041
HE0CTaTOYHOE COOTBETCTBHE
CIIEAYIOINX 3HAHHWW: OCHOBHBIC
MIOHATHS u 3aKOHBI
3NEKTPOTEXHUKH; OCHOBBI TEOPHH
pacuera M aHaJIHM3a AIEKTPUUECKUX
Y MarHUTHBIX Hered MOCTOSHHOTO
U TEPEMEHHOTO TOKA; MPUHIIHITEI
OEUCTBUSI M XapaKTEePUCTHKH
MIPOCTEHIINX aHaJIOTOBBIX
ycrpoiict; cranaaptel ECKJ[ Ha
JNIEKTPUYECKAE W  DJIEKTPOHHBIC
IpUOOPBI; TapaMeTPbl COBPEMEH-
HBIX TIOJIYPOBOIHUKOBBIX
YCTPOUCTB: YCUITUTENEH,
T'eHEepaTopOB, BTOPUYHBIX
HUCTOYHUKOB MUTAHUS, LUPPOBBIX
npeoOpazoBaresei.

OOyuaromuiicss JEMOHCTPUPYET
HEIOJIHOE COOTBETCTBHE
CIEeNYIOLIUX 3HaHWl: OCHOBHBIC
MOHATHUSA u 3aKOHBI
JIEKTPOTEXHUKH; OCHOBBI TEOPUHU
pacuera u aHaIm3a
ANEKTPUYECKUX W  MAarHUTHBIX
uenemn MIOCTOSIHHOT'O u
MEPEMEHHOI0 TOKA; MPHUHLUIIBI
JIEUCTBUS M XapaKTEPUCTUKH
MPOCTENIITUX AHAJIOTOBBIX
ycrporictB; cranaaptel ECKJl Ha
WIEKTPUUECKUE U DIIEKTPOHHBIC
npudopEI; napaMeTpbl
COBPEMEHHBIX
MIOJIYIIPOBOJHUKOBBIX YCTPONCTB:
YCUIIMTENIEH, TE€HEePaTopOB,
BTOPUYHBIX HMCTOYHUKOB
MUTaHUA, IUQPPOBBIX
npeobpazoBartenei.

OO0yJaromuiics  IEMOHCTPHPYET
YaCTUYHOE COOTBETCTBHE
CIEAYIOLIUX 3HAaHUU: OCHOBHBIE
MOHATHUSA u 3aKOHBI
3NEKTPOTEXHUKH; OCHOBBI TEOPUHU
pacueTa U aHalu3a JIEKTPUIECKUX
Y MAarHATHBIX LENEH MOCTOSHHOIO
U TEPEMEHHOIO TOKA; MPUHIUIIBI
JNEHCTBUSI W XapaKTePUCTHUKH
MPOCTENIINX AHAJIOTOBBIX
ycTpoiicts; crangaptel ECKJl Ha
JNEKTPUUECKHE U  DIIEKTPOHHBIE
npubopHI; rapameTpbl
COBPEMEHHBIX
MOJTYTIPOBOJHUKOBBIX ~ YCTPOMCTB:
YCUITUTENEH, Te€HepaTopoB,
BTOPUYHBIX MUCTOYHUKOB NMHUTAHUS,
IUQPOBBIX peodpazoBaTeeil.

OOyyaromuiicss  J€MOHCTPHPYET
MOJIHOE COOTBETCTBHUE CIIEAYIOLINX
3HaHUH: OCHOBHBIE TMOHATHS U
3aKOHBI 3JEKTPOTEXHUKH; OCHOBBI
TEOpUM  pacdyera ©  aHaIM3a
JJIEKTPUYECKAX W MAarHUTHBIX
neneu MOCTOSTHHOTO u
MEPEMEHHOTO  TOKa; MPHHLUIBI
JEUCTBUS U XapaKTEPUCTHKHU
MPOCTENIITUX AQHAJIOTOBBIX
ycrpoticT; ctanmaptel ECKJ[ Ha
JJIEKTPUYECKAE W DIIEKTPOHHBIE
npuOOPEI; MapaMeTPbl COBPEMEH-
HBIX ITOJIYIIPOBOIHUKOBBIX
YCTPOMCTB: YCUIIUTENEH,
TeHepaTopoB, BTOPUYHBIX
WUCTOYHUKOB MHUTaHUs, HU(PPOBBIX
npeobpazoBaTenei.

YMmerThb:
COBPEMEHHEBIE
aBTOMATHU3UPOBAHHOTO
MIPOEKTHPOBAHUS, j3(0)
pa3paboTKe aJIrOPUTMHUYECKOTO
U MPOrpaMMHOTO 00eCIeUCHHUS
CpencTB Hu CHCTEM
ABTOMAaTH3allMd W YTPaBJICHUS
npoiiecca-

UCIIOJIb30BATh
cpencraa

MHU;

2

YUTATh ¥ COOMPATH MPOCTEHIIINE

OOyuaromuiicss HE yMeeT WIH B
HEJIOCTATOYHOW CTENeHH yMeeT
YuTaTh M COOMPATH MPOCTEHIIIHE
ANIEKTPUYECKHE CXEMBbI, IMMOHHMAs
(usnyeckue MIPOIIECCHI,
MIPOTEKAIOIIUE B
3JIEKTPOYCTAHOBKAX; MOJIb30BATHCS
OCHOBHBIMH AIIEKTPUICCKUMHU
U3MEPUTEIbHBIM U Tpubopamu
(ammepmeTp, BOJIBTMETP, BATTMETP,
ocmuiorpad W Ap.); MPaBHIHHO

OOyuaromuiics JIEeMOHCTPUPYET
HETIOJIHOE COOTBETCTBHE
CICAYIONINX YMEHUI: YUTaTh H
cobuparb pocTeiimme
ANEKTPUUECKHUE CXEMbI, TOHUMAsI
¢busnyeckue MIPOIIECCHI,
MPOTEKAIOIIHE B
3JIEKTPOYCTAHOBKAX;
MOJIb30BATHCS
ANEKTPUUCCKUMU
HU3MEPUTEIbHBIMHU

OCHOBHBIMH

nmpudopamMu

OOyuaromuiicst ~ AEMOHCTPUPYET
YaCTUIHOE COOTBETCTBHE
CIEAYIOIIMX YMEHHUH: YHUTaThb H
coOupaTh npocTeimue
JJIEKTPUYECKHAE CXEMBI, IOHUMas
¢usngeckue IIPOLIECCHI,
MPOTEKAIOIINE B

9JIEKTPOYCTAHOBKAX; MOJIb30BATHCS
OCHOBHBIMU 3NEeKTPUUECKUMHU
U3MEPUTENBHBIM W mpubopaMu
(ammepmeTp, BOIBTMETP, BATTMETD,

OOyuaromuiics  JTeMOHCTPHUPYET
MOJTHOE COOTBETCTBUE CIIETYIOIIUX
YMEHUI: 4uTath W coOMpaTh
npocreiiue JNEKTPUICCKUE
CXEMBI, TOHHMMAas  (PU3MUYECKHE
MPOIIECCHI, MIPOTEKAIOIIHEC B
3JIEKTPOYCTAHOBKAX; TOJB30BaThCS
OCHOBHBIMU ANEKTPUICCKAMH
U3MEPUTEIBHBIM W TpHOOpamu
(ammiepmeTp, BOJBTMETP, BATTMETP,
ocuuiorpad ¥ 1p.); NPaBUIBHO




(ammepmerp, BOJIBTMET,

3NEKTPUUYECKHE cxeMbl,| BbIOMpaTh HauOosee| BaTTMETp, ociuiorpad u np.);| ocumuiorpad ¥ Jp.); MPaBHILHO| BEIOUPAThH Hanbomee
IMOHHUMAs (usnuecKkue| PAMOHATBHBIE METO/IBI PACUETA M| NMPABWILHO BbIOMpaTh Hanboliee| BHIOMpPATH HanOoJiee| palMoHaIbHBIE METONEI pacdyera u
MPOIIECCHl, TPOTEKAIOIIMe B| aHAIHM3a AJIEKTPOMAarHUTHBIX | PallHOHAIFHBIE METO/IBI pacieTa 1| palliOHaIbHBIE METOMbI pacueTa | aHalu3a 3JIEKTPOMAarHUTHBIX
3JIEKTPOYCTAHOBKAX; MPOIIECCOB B JJIGKTPUYECKHUX H| aHAIH3a AJIEKTPOMAarHUTHBIX | aHATTN3a ANIEKTPOMATHUTHEIX | IPOIIECCOB B DIIEKTPUUYECKUX U
OJIb30BAThCS OCHOBHBIMHU MarHUTHBIX TICTISX; MPOIECCOB B AIIEKTPUUECKUX U MPOIIECCOB B ANIEKTPUICCKUX U Mar-| MarHUTHBIX IETISX;
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IEKTPUIECKUMH
HU3MEPUTENbHBIME  TpHOOpaMu
(ammepmerp, BOJIBTMETD,

BaTTMETp, ocluiorpad u ap.);
MIPaBIJILHO BHIOMpATH Hambosee
palMOHATIBHBIC METOJIBI pacueTa
M aHaliu3a 3JICKTPOMATHUTHBIX
MPOLIECCOB B 3JICKTPUYECKHX U
MarHuTHBIX HICITAX,

MardvuTHBIX LICIIAX,

HHUTHBIX LCIIAX,

Baagers: METOaMHU
MOJEJIUPOBAHUSI  CPEIACTB U
CUCTEM aBTOMAaTHU3aLIUU,
KOHTPOJIS, JTUATHOCTUKU,
WCTIBITAaHUM U

YIIPaBIICHUS MPOIIECCaMU,
METOAAMU aHaiu3a
MPOCTEUILINX CXEM;

HaBbIKAMU paboThI v
3JIEKTPOTEXHUYECKOU
armaparypou,

3JEKTPOHHBIMHU YCTPONCTBAaMH,
KOHTPOJbHOU3MEPHUTEILHBIM 1
HCIIBITATEIbHBIM
000pyTIOBaHUEM.

OOyuaromuiicss HE BIIaJCET WU B
HEJOCTaTOYHOM CTENEHU BIAJEET
METOaMH aHaM3a MOPOCTEHIINX
CXEeM; HaBbIKaMH  paboOTBl  C
3JIEKTPOTEXHUYECKOU

anmaparypoi, 3JICKTPOHHBIMH
yCTpOICTBaMH, KOHTPOJIBHO-
U3MEPUTEIbHBIM u
UCHBITATSILHBIM 000PYIOBAaHHEM.

OO0yuaromuiics BJIaZIEET
METO/aMH aHajn3a MPOCTEHIINX
CXeM; HaBBIKAMH pabOTBl ¢
ANEKTPOTEXHUUECKON
anmnaparypou,  3JEKTPOHHBIMU
YCTPONCTBaMU,
KOHTPOJIEHOM3MEPUTENBHBIM
UCTIBITATENIHBIM
obopymoBanuemM. OOydaromuiics
WCTIBITHIBAET 3HAYUTENHHBIC
3aTpyJHEHHsS] TIPH TPUMEHEHUH
HaBBIKOB B HOBBIX CHTYaIUIX.

u

OOyuJaronuicss 4aCTUIHO BIIAJICET
METOJIaMHi aHaju3a MPOCTEHIINX
CXeM; HaBbIKAMH  paboOTBl €
JIEKTPOTEXHUYECKON

arnrmaparypou, 3JIEKTPOHHBIMU
YCTPOHCTBaMH, KOHTPOJIBHO-
U3MEPUTETIBbHBIM u
WCTIBITATENILHBIM 000pYIOBaHHUEM,
HaBBIKH OCBOEHBI, HO IOITYCKAIOTCS

HE3HAUUTEIbHBIE omuoKwy,
HETOYHOCTH, 3aTPyAHECHHsS IpHU
AHAIIMTHYECKHUX omnepanusx,
IepeHoce

OOyuaronuiicss B TOJTHOM OO0BEMe
BJIAJICET METOIaMHU aHanusa
OpPOCTEUIINX  CXE€M;  HaBbIKAMU
paboTBl ¢ 3NEKTPOTEXHUYECKOH
arnraparypou, 3JIEKTPOHHBIMU
yCTpOICTBaMH,

KOHTPOJIbHOU3MEPUTCIbHBIMHU
HUCIIBITAaTCIIbHBIM 060py)10BaHI/ICM,
CBOGOI[HO MPUMECHACT MOJYUCHHBIC
HaBbIKHM B CUTYyalUAX MMOBBIIICHHOM
CJIOXKHOCTH.







[ kanel orieHUBaHUS Pe3yIbTaTOB IPOMEXKYTOUHOM aTTeCTallMK U UX onucanue: Pdopma
NMPOMEKYTOYHOI aTTeCTALMMU: 3a4eT.
OO0s3aTeIbHBIMU YCIIOBUSIMHA TTOATOTOBKU CTYJIEHTA K MPOMEXYTOYHOW aTTECTallud SBIISICTCS
BBINIOJTHEHHE U 3aIUTa CTYACHTOM JIaOOpaTOPHBIX padboT, MPeayCMOTPEHHBIX paboueil MporpaMMoi.

Ikanaa
Onucanue
OLICHUBAHUA
BrinonHensr Bce 00s13aTeNbHBIE YCIOBUS TOATOTOBKU CTYAEHTa K MPOMEXKYTOYHOM
aTTecTalluu, MPEAYyCMOTPEHHBIE porpamMmMoit TUCIIAILUINHEI. Crynent
JIEMOHCTPHPYET COOTBETCTBHE 3HAHUM, YMCHHH, HABBIKOB IPUBEACHHBIM B TaOIUIIAX
3auteno noKasaTenei, omepupyer NPUOOPETEHHBIMH 3HAHUSMU, YMEHHUSIMH, HaBBIKaAMH,

MNPUMCHACT HUX B CUTyallUAX MOBBIINIEHHOM CJI0KHOCTH. HpI/I 9TOM MOTYT OBITE
JOIMYUICHBI HC3HAYNTCIbHBIC OIHI/I6KI/I, HETOYHOCTH, 3aTPpyAHCHUA npu
AHAIIUTUYCCKUX OICpalugaXx, IMEPEeHOCE 3HAHUM B YMGHI/II‘/'I Ha HOBBIC, HCCTAHAAPTHBLIC
CUTyalluu.

He BwImonHeHbI 00s3aTeNbHBIE YCIOBHS MOJITOTOBKH CTYJCHTa K MPOMEXYTOUYHOU
aTTeCTaluy, MPEeIyCMOTPEHHBbIE MPOTPaMMOM  JHUCHMIUIMHBI, WX  CTYIEHT
JEMOHCTPHUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM, YMEHUI, HABBIKOB IIPUBEICHHBIM B
He 3auteno | Tabnuuax mokasaTenei, JOMYCKAIOTCS 3HAUYUTENbHBIE OIIMOKH, TMPOSIBISAETCS
OTCYTCTBHME 3HAHUI, YMEHUN, HABBIKOB I10 PsAy IOKAa3aTeIeH, CTyACHT UCIIBITBIBACT
3HAQYMUTEJIBHBIE 3aTPYJHEHUS IPU ONEPUPOBAHWM 3HAHMSIMU U YMEHUSMH IIPU UX
IIEPEHOCE HA HOBBIC CUTYALINN.

@DOH/1 OLIEHOYHBIX CPEJICTB MPEICTaBIIEH B MpHIokeHHH b Kk paboueil mporpamme.



[Ipunoxenue A CTpPYKTypa U cofep:KaHue TUCHUILIUHBI «CXeMOTEXHUKA 3JIeKTPOHHBIX YCTPOICTB ABTOMATHKID) 110
HanpasJeHnI0 noaAroToBku 15.03.04. ABToMaTH3auus TEXHOJOTMYECKUX NMPOIECCOB M MPOU3BOACTB

Ounas popma o0yueHust

Buasbl yueoHoii padorsl,
BKJIIOYAsl CAMOCTOSITEIbHYIO .
padory Buasl camocTosiTe ILHOI padoThI DopMblI
Ne Paszpen CTY/IeHTOB, H TPYI0eMKOCTh B CTYJACHTOB aTTecTaluu
yacax
J | 1II/C | Jlag | CPC  KCP | K.P. | 3JIP | YO | AC 9 3
1. | BBoankble cBeneHust 1 2 - 4
2. | OcHoBHBIE CBOﬁCTBVa U TpeoOpa3oBaHHd JTHUHEWHBIX ) 4 6 4
UIEKTPUIECKUX LETIeH TIOCTOSIHHOIO TOKa
3. | Lenu cuHycOMIaIbHOTO MEPEMEHHOI0O TOKA 4 6 + +
4. | Ilepexo/HbIE MPOLIECCH B IMHEHHBIX YICKTPHUCCKUX LIETSAX.| 2 4 6 N +
5. | OCHOBBI 2JIEKTPOHUKH 2 2 6 + +
6. | YcmiuTenn 3JIeKTPUIEeCKIX CUTHAJIOB 2 4 8 + +
7. | OnepaunOHHBIE YCUIATEIU 3 4 8 + +
8. | YacToTHO 3aBHCHMBIC CXEMbl ycuieHUs. DUIBTPHI 3 4 10 N +
AIIEKTPUYECKUX CUTHAJIOB.
9. | 'enepaTopbl CUTHAJIOB. 3 8 10 + +
®opma aTTeCTALINU 1 1 3
HToro yacos no nucumivinye 6 cemectp: 18 36 54
Ou4Ho-3a04Has popma 00ydeHHsA
Buawbl yueoHoit padoTsI,
BKJIIOYAsl CAMOCTOSITEIbHYIO .
padory Buanbl camocTosiTeIbHON PadoTHI ®opmbI
Ne Paznen CTY/ICHTOB, ¥l TPY/I0EMKOCTD B CTyIECHTOB aTTrecTanuu
yacax
J | 1II/C | Jlag | CPC | KCP | K.P. | 3JIP | YO | AC ) 3
1. | BBoaHble cBeneHUS 1 4
2. | OcHoBHBIE CBOfICTBVa U TpeoOpa3oBaHMS JTUHEWHBIX ) ) 1 10 4
JIEKTPUYECKUX [eTel IOCTOSIHHOTO TOKa
3. | Lenu cuHyconaaabHOro NEPEMEHHOTO TOKA 12 +
4. | TlepexomHble NpOIECCHl B JIMHEHHBIX OIEKTPHUECKHX | | 4 1 12 +




MEIsX.

5. | OCHOBBHI 2JIEKTPOHUKH 4 14 + +

6. | YcuiuTenn 3JIeKTPUIEeCKIX CUTHAJIOB 14 + +

7. | OnepaunOHHbIE yCUIATEIN 2 12 + +

8. |YacToTHO 3aBHCHMBIE CXe€Mbl yCuieHUS. DOuibTpsl 4 14 N +
JIIEKTPUYECKUX CUTHAJIOB.

9. | 'enepaTopbl CUTHAJIOB. 2 12 + +
®opma aTTeCTALINU 1 1
HToro yacos no nucumivinye 3 cemectp: 18 104
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[Tpunoxenue b k padodeii mporpamme

MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHU ST POCCUNICKOI ®EJIEPAIINN
®EJIEPAJIHOE T'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEX/IEHUE BBICILIETO OBPA30BAHHS

«MOCKOBCKHMI MOJUTEXHUYECKAN YHUBEPCUTET»

(MOCKOBCKHWH IMOJIUTEX)
JIEKTPOCTAIBCKUI HHCTUTYT (uiinan)
MoCKOBCKOr0 MOJTUTEXHUYECKOT0 YHUBEPCHTETA

HanpaBneHHe HOATrOTOBKH

27.03.04 YnpasBiieHue B TeXHMYECKHUX CHCTEMAaX

Hamnpasnennocts (mpoduis)

«I/IH(b()pMaIII/IOHHbIe TEXHOJOTUH B YIIpABJICHUU»

®dopma 00yyeHHs: OYHasl, OUHO-3a0YHAs

Buna npodeccronanbHOM 1eATeTbHOCTH:
MIPOEKTHO-KOHCTPYKTOPCKAS.

Kadenpa: «[Ipuknannas maTemaTrka 1 HHGOpMATHKA

®OHJ] OLIEHOYHBIX CPEJCTB
MO JUCUMUILINHE
CXEMOTEXHMKA DJIEKTPOHHBIX YCTPOIICTB ABTOMATHKH

Cocras:
1. ITacnopt ¢oHIa OLICHOUHBIX CPEACTB
2. OnucaHue OLEHOYHBIX CPECTB!
[Tepeuenp BOIPOCOB /IS 3a4eTa

Ilepedens BOnpoCoOB A 3aLIUTHI JIAOOPATOPHBIX paboT TecToBble
3aJjaHus

CocTaBuTEIb:

Ausmmmankmii .M.

Onektpoctanb 2026
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Ta6mima 1 — TIOKA3ATEJIb YPOBHS COOPMHUPOBAHHOCTH KOMITIETEHIIMIA

CXEMOTEXHUKA JEKTPOHHBIX YCTPOUCTB ABTOMATUKH

®I'OC BO 27.03.04 YnpaBjieHue B TEXHHYECKHX CHCTEMAax

B mporiecce ocBoeHNMs JaHHOW JUCIHIUIMHEI CTyIEHT (QOPMHPYET U IEMOHCTPHPYET CIEAYIONIIEe KOMIETSHIINH:

KOMIIETEHOA ITepeyeHb KOMIIOHEHTOB TexHoJ0rust ®opma Crenenn YpPOBHeii
MHJEKC ¢popmupoBanus OIIEHOYHOT0 O0CBOEHHS KOMIETEeHIINI
DOOPMYJINPOBKA KOMIIeTEeHIUH cpeacTsa
OIIK-1. IIpuMeHATE | 3HATH: JIEKIus, T, VO, ba3oBblii ypoBeHb:
CCTCCTBCHHOHAYUHBIC U | ocHOBHBIE TIOHATHS Y 3aKOHBI JICKTPOTEXHUKH; CaMOCTOSTEIbHAS | 3a4Y€T, DK3aMEH | BOCTIPOM3BOJICTBO
OOIICHHKCHEPHBIC OCHOBBI TEOPUH pacyeTa W aHAIW3a O3JICKTPHYCCKMX M MAarHUTHBIX [ereii| padora, TOJTy€HHBIX 3HAHUN B XOJI€
;};i}éi’;TquCKorgdeToﬂH TNOCTOSSHHOT'O M IIEPEMEHHOI'0 TOKa, MPpaKkTHICCKUC TCKYyIICTO KOHTPOJIA;
AHATI3A 4 | IPHHIAIBL ICHCTBHS M XapaKTEPUCTHKH MPOCTCHIINX aHAIOTOBBIX yCTPOUCTB; | SAHATHA, YMCHHE DPCIIATb THIIOBBIC
MOZICIIUPOBAHHSI B | cranmaptel ECKJI Ha 31eKTprYeCcKHe U 2JIEKTPOHHBIE IPUOOPHI; nabopatopHbIe 3ajaqu, HpUHAMATh
PO(ECCHOHANBHOM JIesl- | TapaMeTpsl  COBPEMEHHBIX IOTYIPOBOAHHKOBEIX YCTPOHCTB:  ycHmmTenei, | S i MpopeccHOHAEHEIE
TEJIBHOCTH IeHEePaTOPOB, BTOPUYHBIX HICTOUHUKOB IMUTaHUs, HU(PPOBBIX IPeoOpa3oBaTenei. PCLICHUA 10 M3BECTHRIM
YMeTb: HCHOJIB30BAaTh COBPEMEHHBIC CPEICTBA  aBTOMATHU3MPOBAHHOI'O allfOpUTIMaM,  IpaBUIaM H
MIPOEKTHPOBAHMS, MO pPa3pabOTKe aNrOpPUTMUYECKOT0 M MPOTrpaMMHOIO METoZHMKaM

o0ecreveHus CPeJCTB U CUCTEM aBTOMATU3AIMH U YIPABICHHS MIPOLIECCaMU;
YUTATh U COOMPATH MPOCTEHINE SJICKTPHUUECKIE CXEMBI, TOHUMast (PU3MUECKHe
MIPOIIECCHI, MPOTEKAIONIUE B AIIEKTPOYCTAHOBKAX; IIOJIb30BATHCS OCHOBHBIMU
JNEKTPUYECKUMH HW3MEPUTEIbHBIMA TMpHOOpaMu  (aMIepMeTp, BOJIBTMETD,
BaTTMETp, ocuuiiorpad u 1p.); MpaBUIbHO BRIOMpaTh HanOoiee pallMoHa bHbIE
METO/JIbl pacyeTa U aHajlu3a IEKTPOMAarHUTHBIX MIPOLECCOB B AJEKTPUIECKUX U
MarHMTHBIX LEMAX; Biagers: MeTolaMH MOJAEIMPOBAHUSA CPEACTB U CHUCTEM
aBTOMAaTU3alli¥, KOHTPONsS, JWArHOCTHUKH, WCHBITAHUA U  YNpaBJICHUA
MIPOLIECCaMU, METOJaMH aHaIN3a MPOCTEHIINX CXEM;

HaBbIKAMH DPAa0OTBl C 3JEKTPOTEXHUUYECKOH aNmapaTypod, 3JIEKTPOHHBIMU
yCTpOWCTBaMH, KOHTPOJIBHO-U3MEPHUTETBHBIM u HCIBITATENBHBIM

000pyTIOBaHUEM.

IloBbIlICHHBI  YPOBEHB:
MPAKTUYECKOE MPUMEHEHHUE

MONyYeHHBIX  3HAaHUH B
mpoiiecce HU3y4YCHUs
JUCHUILIINHBI, TOTOBHOCTH
pemaTL HpaKTI/I‘-IeCKI/Ie
3a1a9u TMOBBIIICHHOMN
CII0>KHOCTH, HETHUIIOBBIE
3a7a4H, MPUHAMATh
npogeccuoHaIbHbIE

peIHeHI/ISI B yCHOBI/ISIX

HETIOJHOM OIpe/IeJIEHHOCTH,
npu HEZ0CTATOYHOM
JIOKYMEHTAJILHOM,

HOPMAaTHBHOM u




METOIUYECKOM
obecnieueHuu
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7.3 OneHOYHBbIE CPECTBA MO JUCHUIJINHE
«CXEMOTeXH]/IKa JICKTPOHHBIX yCTpoﬁCTB ABTOMAaTUKN)

Ne |HammeHoBaHue KpaTkas xapakreprcTHKa OLIEHOYHOTO IIpencraBnenue
OC | oueHo4YHOro cpencTaa OIICHOYHOTO CPEJICTBA B
CpencTBa dOC
Cucrema cTaHIapTU3UPOBAHHBIX 3a/1aHUM,
[MO3BOJISAIONIAS aBTOMATHU3UPOBATE MIPOLIET .
1 Tect (T) vp P, Py @DOoHJ TECTOBBIX 3aIlaHHI
W3MEPEHHS YPOBHS 3HAHUHN ¥ YMEHUN
oOydJarorerocs.
CpenctBo MNpOBEPKU YMEHUH U HABBIKOB
) 3P (311P) [IPUMEHSTH MTOJIyYEHHBIC 3HAHUS IS PEIIEHUS [3aaHus  JUIS  3al[UThl
MPaKTUYECKHUX 3a1aq c IIOMOILBIO Ta00PaTOPHBIX PabOT
WHCTPYMEHTAJIBHBIX CPEJICTB.
Bun camocTosTensHONM MUCHMEHHOW paboTHI,
HalpaBJICHHBIA HAa TBOPYECKOE OCBOCHHE .
KoMIiekT 3agaHuil  Uid
KypcoBas pabota |oOmenpodeccnoHalbHbIX U NPOQUIBHBIX .
3 .\ _ [BBIIIOJJHEHUS  KypCOBOH
(K.P.) PO ECCUOHABHBIX TUCIHUIUIMH (MOIYJIEH) U AGOTLI
BBIPAOOTKY COOTBETCTBYIOIINX P '
npodeccHoHaNbHBIX KOMIETCHIIUHA.
Wrtorosas ¢popma oreHku 3HaHUi. B BhICIIMX
4 3auér (3) YUICOHBIX 3aBEJACHUSIX IMPOBOJUTCS BO BpeMs Bompocsr k 3auéty
CECCHH.

KoHTposibHbIe BoOmpochl W 3aJaHusl JJs NPOBeJeHHs] TNPOMEKYTOYHON aTTecTalMu
¢popmupoBanne komnerennuu OIIK-1 I[lepeyenbs BonpocoB 1Jisl 3a4eTa

G

DN M= = e = = = e = = = \©
S0 XNk WD = o

JIuHelHbIe SJIEKTPUYECKHUE LENH IOCTOSIHHOTO TOKA
DIIEKTPOTEXHUYECKHE YCTPOUCTBA TOCTOSSTHHOTO TOKA

DIIEMEHTHI SJIEKTPUUECKON 1IETH MTOCTOSIHHOTO TOKa
[TonoxurenbHble HAPaBIEHNUS] TOKOB U HANPSKEHUN

Pe3uctuBHBIE 371€EMEHTHI

HcToYHMKHY 3EKTPUYECKOM SJHEPIUU IIOCTOSIHHOTIO TOKa

Uctounnku 3C 1 HICTOYHUKHU TOKA

[lepBrlii u BTOpOIt 3aKoHbI KHpxroda

[Ipumenenue 3akona Oma u 3akoHOB Kupxroda ams pac4eToB JIeKTPUIECKUX eneit
Meron y3/10BbIX IOTEHINATIOB

Meroa KOHTYPHBIX TOKOB

[TpuHIMI 1 METO HANTOKEHUS (CYTIEPIIO3UIINN )

[TpunHIMn koMnexncauu

Meroa 3KBUBAJIGHTHOT'O UCTOYHHKA (AKTUBHOTO JIBYXIIOJFOCHUKA)
PaGoTta u MOILTHOCTH AJIEKTPUUECKOTO TOKA. DHEPreTHUECKU OanaHc
VYcnoBue nepeaayr NPUEMHUKY MAaKCUMAIIbHOW SHEPTUU

JIuHelHbIe SJIEKTPUYECKUE LUENU CUHYCOUIAIBHOTO TOKA
DIEKTPOTEXHUYECKHUE YCTPOUCTBA CUHYCOUIAIbHOTO TOKA
DJIEMEHTHI SJIEKTPUUECKON 1IEMH CUHYCOUIAILHOTO TOKA
NHAyKTUBHBINI 3JIEMEHT
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21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

EMKOCTHBII 371eMEHT

HcToYHMKH 21EKTPUIECKOM SJHEPTUU CUHYCOUJIaIbHOTO TOKA

MaxkcuManbHOE, CpeJHEE U JENCTBYIONIEE 3HAUEHHSI CHHYCOUJAJIbHBIX BETUYNH
PaznuuHble ciocoOb! peACTaBICHNs CHHYCOUAATIBHBIX BETHUNH

3akoH OMa B KOMITJIEKCHOH (popmMe 11l pe3UCTHBHOTO, MHAYKTUBHOT'O M €MKOCTHOTO 3JIEMEHTOB
[TepBsiii 1 BTOpOIt 3aKkoHbl Kupxroda B koMruiekcHo hopme

KomrmnekcHslil MeTof pacueTa 1ened CHHYyCOMIAIbHOTO TOKa

AKTHBHOE, peaKTUBHOE, KOMIIJIEKCHOE U MOJIHOE CONPOTUBIIEHUS TACCUBHOTIO JIBYXITOJIFOCHUKA
[TepexonHbIe MPOLIECCHI B TUHEMHBIX dJIEKTPUUECKUX LIETIAX

[Tepexonubie mporecchl. OOIIME CBEICHUS

Kiaccuueckuii MeTon pacuera nepexoqHbIX MPOLIECCOB

3aKOHBI KOMMYTaIlUH

[lepexonHble npolecchl B LIEH TOCTOSHHOTO TOKA C OJJHUM MHyKTUBHBIM 3JIEMEHTOM
[IepexonHble npouecchl B LIENH NOCTOSHHOTO TOKA C OJHUM €MKOCTHBIM 3JIEMEHTOM
TpanchopmaTopHble HCTOUHUKH MUTAHUS

WMy ibCHBIE HCTOUHUKH TUTAHUS

CTpyKTypa 1 5KBUBAJICHTHAs! CXEMa yCHIIUTEIS

OcHOBHBIE XapaKTEPUCTUKH U TapAMETPhl yCUIIUTENIEN

KackanHoe BkiItOYeHHE yCUIUTENEN

Knaccudukanus ycunurenei

Knaccudukanus u sugst OC:

Bmusaue OC Ha KO3 PUIHUEHT yCUIICHHS

Bnusinue OC Ha HenMHEHHbIE UCKAaXEHUS YCUIIUTENS

Binusane OC na AYX

Bmmstane OC Ha BXOIHOE CONPOTUBIIEHUE

Bmustnne OC Ha BBIXOJTHOE CONPOTUBIICHUE

Cxewmbl ycunutenel ¢ oommm smutrepom (0OD) Ha BT

Yeumutens OO ¢ pukcupoBaHHbIM TOKOM 0a3bl ¢ OOC

Yeunmutens OO ¢ GUKCUPOBAHHBIM HANPsSKEHUEM 0a3bl

OKBUBaJIEHTHBIE TMHENHBIE MoAeu bT

Onexrpuueckas mozaens bT ¢ h-mapamerpamu

Ouznyeckas T-obpazHas Moieh TPaH3UCTOPA

Yceunurenu Ha BT ¢ o6mieit 6a3oii (OB)

Yceunurenu Ha BT ¢ 06mum komiekropom (OK)

CpaBHuTenbHas XxapakTepucTuka ycunureneit Ha bT

Ycemmrenn Ha I1T: OU, O3, OC

Ycunurenu Ha COCTaBHBIX TPAH3UCTOPAX

[Ipumepsl noctpoenus cocraBHbIX TpaH3ucTopos [IT u bT

Yennurenu ¢ IMHaMAYECKOW Harpy3Kon

TokoBoe 3epkaio

MHOroBBIBOJHBIE HCTOYHUKHU TOKA

Hcrounukn toka Ha IIT

MHorokackagHble yCUIUTEIN

Ycunurenu NOCTOSHHOTO TOKA

CtpyKTypa ¥ IpUHLIMI paboThl ycUIuTenen Moaysatop-aemonyistop (MAM)
JuddepeHunanbabie yCUITUTENN

Juddepenunanbubiii ycunutens Ha BT

JY yeTBepTOro NoKoiIEHU
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69. Jluddepennumanpabiii ycunurenb Ha [1T

70. Omnepauuonnsie yeunurenu (OY). CTpykrypa u skBuBasieHTHas cxema OY.
71.  OcHoBHbIE TapaMeTpbl U XapakTepuctuku OV.

72. YcwinreneHble cxeMmsl Ha OVY.

73. Cxembl aHAJIOTOBBIX BhIuKciaeHui Ha OVY.

74. Cxembl BblIETEHUSI MOAYJs curHasia Ha OY.

75. YacrorHo3aBHCHMBIE cXeMbl ycuiieHus: Ha OY. OUIbTpHL.

76. T'enepatopsl cursanos Ha OVY.

77. Kommnapatopsl Ha OV.

Texkymuii KOHTPOJIb
¢popmupoBanue komnerenunu OIIK-1
IIpumepHbIe TecTOBbIE 3aJaHUS

1. ['pynmbl MUKpOCXeM, BBITIOTHEHHBIX 110 OJTMHAKOBBIM MU OJTM3KUM TEXHOJIOTHSIM, U UMEIOT
CXO0XHE CXEMOTEXHHUSCKHE PEIICHUS M HEKOTOPHIE XapaKTePUCTUKN HA3bIBAIOT:

a) KJIACCOM MHUKpOCXeM; 0) cepreil MUKPOCXEM; B) pa3psIoM MUKPOCXEM

2. Kakoe u3 ycTpoiicTB npous3BoauT npeodpazoBaHue anhaBUTHO-IHU(PPOBBIX KOJIOB,
MPEJICTaBICHHBIX M-pa3psSAHBIM HEIBOMYHASI KOJIOM, B SKBUBAJICHTHBINA JBOMYHBINA N-pa3psaHBINA KOJ:
a) MynbTUIIEKCOp 0) mudparop B) aemudparop 3. [Ipeacrapnena cxema:

U D D2 Upwx

Kakas u3 cxeM BKIIIOYEHHs OHWIMOJSIPHOTO TPaH3HCTOpa OOECIEYMBAET caMoe OOJBIIOE BXOJHOE

COMpOTHUBIIEHUE?

a) ¢ o0ITM SMUTTEPOM 0) C OOIIHUM KOJIIEKTOPOM B) ¢ 0011eit 6a3oii 4.

[TocnenoBaTenbHbBIN PETUCTD - ITO TOT, B KOTOPOM:

a) 3anuch UH(OPMALIUU TPOU3BOJUTCS HAa OJIUH BXOJ pa3psll 3a pa3psaioM

0) 3anuck nH(MHOPMAITUU TTPOU3BOJAUTCS OJJHOBPEMEHHO BCEMU pa3psiaaMu

B) 3aKCh HHPOPMALIUU IPOU3BOAUTCS OOOMMHU BBIIICTIPUBEICHHBIMH CIIOCOOaMU

5.B cxeme TpanzuctopHo-Tpan3zuctopHoi yioruku (TTJI) morudeckne QyHKIIUN MEPEMHOKEHUS WIN

CJIO’KEHHUS OCYIIECTBIISIOTCS:

a) pe3ucTopaMu 0) KOHJIEHCATOPaMHU B) MHOTOAJIEKTPOIHBIM TPAH3UCTOPOM T') JHOIaMU

6. Cxema c pe3uCTOpHO-eMKOCTHOW TpaH3ucTtopHoi sorukoi (PETJI) peanusyercs BkitoueHuEM
KOHJICHCATOPOB

a) KaK 3JIEMEHTOB CBSI3U C Harpy3Kou

0) BMECTO BBIPaBHUBAIOIINX PE3UCTOPOB

B) MapasuieIbHO BEIPABHUBAIOIIUM PE3UCTOPAM Ha BXOJIaX

T') KaK 3JIEMEHTOB CBSI3U MEK/Yy JJOTHUECKHUMHU JIeMEHTaMU

7. MynbTUINIEKCOP MOAKIIOYAECT Ha BBIXO/I.

a) KaKJIbIi HEUETHBIN BXO/T

0) oMH U3 BXOJIOB, B 3aBUCUMOCTH OT ajJipeca

B) KaXKJIbIi YETHBIN BXO]I

I') KaX/blii U3 BXOJ0B MOCJIEJOBATEIBHO

8. AcunxpoHHslil T-Tpurrep cocrtaBisercs, Kak MpaBuio, u3: AByx RS-tpurrepos
a) onHoro RS-tpurrepa 6e3 o0paTHOii CBA3M

0) nByx RST-Tpurrepos 6e3 oOpaTHOM CBSI3U

25



B) 1ByX RST-Tpurrepos, oxBaueHHBIX OOPATHOM CBI3bIO
9. Koaddumnuent ycuiaeHusl Kackaaa 1Mo TOKY — OTHOIICHHE Ha BBIXOJC U
BXO/I€ YCUITUTEIIS.

a) KOMITJIEKCHBIX aMIUTATY T HANIPSKEHUS

0) MIHOBEHHBIX 3HaYEHUI HaINPSHKEHUS

B) KOMIUICKCHBIX aMILTUTY]] TOKOB

T') IEHCTBYIONMINX 3HAUCHUH HAPSHKEHUS

10. PenakcaiimoHHBIN T€HEPATOP C OJJHUM YCTOMUYHUBBIM COCTOSTHUEM HA3bIBAIOT:

a) nenureseM 0) TPUTTEPOM B) OJHOBHOPATOPOM T') YMHOKHTEIIEM

11. TIlpocrTeiiiiee oqHOKaHAIEHOE YCTPOIMCTBO BEIOOPKU-XPAHEHHS COCTOUT H3:

a) KOHJACHCAaTOopa U KJIto4ya 0) KOHJIEHCATOpa B) KJIF0YA U TeHEpaTopa CTaOMIBHOTO TOKa

I') TeHepaTopa cTaOUIBLHOTO TOKa

12. [luppoBoii curHanm mNpeACcTaBiIsSeT COOOM TPYINIy HWMITYJIbCOB C TIOCTOSHHOW aMIUTHTYIOM,
o0o03HavaroIIel 3HaUeHNEe aHaJIOTOBOTO CUTHAJa B MOMEHT BPEMEHHU. a)
10001 0) HAYaNbHBINM B) KOHEUHBIH T') OMPE/IeICHHbII

13. ABtoreneparop ¢ LC xonebarensHO# CUCTEMOU B Harpy3ke GopMUPYET TaKue KOJIeOaHuUs:

a) UMITYJIbCHBIE 0) MIII000pa3Hbie B) TAPMOHUYECKUE

14. B LC-reneparopax 4acToTa aBTOKOJIE0aHHI onpeaensieTcss BHIOOPOM AIIEMEHTOB:
a) KosebaTeIbHOro KOHTYpa 0) 1enu GuibTpa MCTOYHHUKA MUTAaHUS B) 1ienu oopatHou cesizu OC 15.
KommiekcHoe ypaBHEHHE aBTOT€HEpaTOPa, HAXOASIIETOCS B CTAIMOHAPHOM peXHMe, uMeeT BT a) K
B=00)KpB=1B)KP<I

Ilenu nmocTrosinHOro Toka. 3axanue 1

VYuyacrtok nenu coctout 3 oauHakoBbiX HCTOUHUKOB DJIC: E1 = E2 =E3 =10 B. Tok yyactka [ =2 A.
CyMMapHasi MOIITHOCTh Y4YacTKa eI COCTaBJISET:

I

—_—

E  E E

o

120 Br

140 Bt

160 Bt

[1-20 Br

(130 Bt 3apanue

2

HpOTCKaHI/Ie Toka I mmo PE3UCTOPY R BBI3BIBaCT NMagCHUC HAIIPSAKCHUA U. HpI/I 9TOM BBIICIIACTCA MOIITHOCTH:

I R2
7

Uno

R oUR
0OIR2

U2
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Kpurtepun ouenkm:

oTiIn4yHO - 0T 90% 10 100% npaBUIIBHBIX OTBETOB; XOPOLIO
- 0T 75% 1o 90% npaBUIIbHBIX OTBETOB;
YAOBIETBOPUTENBHO - 0T 50% 10 75% NpaBUIIbHBIX OTBETOB;
HEYIOBJIETBOPUTENBHO - MeHee 50% MpaBUIIbHBIX OTBETOB

Bonpocsl 1J151 321U THI J1A00PaTOPHBIX padoT
¢opmupoBanne kommereHuuu OIIK-1 1. Yto

TaKoe JIUOJ.

2. Kaxkue BrIiIroueHus 110108 OBIBAIOT.

3. Kaxue Buzb! Beinpsimutesneid Bol 3HaeTe.

4. J171s1 4ero HyHbI BBIIPSIMUTEIIN.

5. OO0BsacHUTH paboTy 6e3TpaHCPOPMATOPHON OJHOIOIYTIEPUOAHON CXEMBI BBIIPSIMUTEIIS.

6. Kak n3MeHuTCs BUJ] BBIXOIHOTO CUTHAJA, €CITH M3MEHUTH BKIIFOUEHHE JHO/A.

7. OOBscHUTD PabOTy TPaHC(HOPMATOPHOU OTHOTIOTYTIEPHOAHON CXEMBI BHIIPSIMHUTEIIS.

8. Kak n3MeHuTCs BUJ] BBIXOIHOTO CUTHAJA, €CITM M3MEHUTH BKIIIOUEHHE JHOAA.

9. OO0BscHUTD PabOTy TpaHC(HOPMATOPHOM ABYXIOTYHEPHUOTHON CXEMBI BBITPSIMUTEIIS.

10.  KaxoBbl mpeumymiecTBa W HEIOCTaTKM TpaHCPOPMATOpPHOW M Oe3TpaHCPOpPMATOPHOH,
OJTHOTIONYTIEPHOAHOM U ABYXIIOJIYTIEPHOAHOMN CXeM BBINPSMIICHUS.

11.  Yro Takoe CTaOMINTPOH.

12.  IIpunuun paboTbl cTaOUIUTPOHA.

13. BAX crabunuTpoHa.

14. Kak wu3MeHuTCS BBIXOJHOW CHUTHAJI B CXE€ME€ JHOJHOrO OrPAaHUYUTEIIS, €CJIH HU3MEHUTH
BKJIIOUYCHHE IMO0J1a U UICTOUYHHMKA IMOCTOSHHOTO HAIPSKCHMUS.

15.  Ilo xakoMy ypOBHIO IIPOMCXOAUT OTPaHUUEHUE B CXEME 2.

16. OO0BscHUTB PabOTy UCTOYHUKA MUTAHKS B CXEME 3.

17.  Jlns 4ero Hy’>K€H TPaH3HCTOP B cxeMe 3.

18. Jlist 4ero Hy»eH AMOIHBIN MOCT, KOHJIEHCATOPHI M CTAOMIIUTPOH B cxeMme 3.

19. 3a cyeT yero BO3MOKHA PEryJIUPOBKA BHIXOJHOIO HAIPSKEHUS B cxeme 3.

20. B xakux npezaenax BO3MOKHA PETYJIMPOBKA BBIXOJHOIO HAMpPsKEHUs B cxeMme 3 (B UIeaIbHOM
ciydae).

21. Yto Takoe TpaH3UCTOP

22.  Kakue cxeMbl BKJIIOYEHHS TPAH3UCTOPOB OBIBAIOT, YeM OHU 00YCIIOBIICHBI

23.  JlaTe ompenesieHHe BXOJAHOW CTaTUYECKOM XapaKTEPUCTUKE

24.  JlaTb onpeneseHne BBIXOIHOM CTaTHYECKOW XapaKTEPUCTHKE

25.  Omnpenenenne H-napameTpoB, OCHOBHBIE TEPMHHBI

26.  IlopsAnok mosyyeHHs CTAaTUYECKUX XapaKTEPUCTHUK (TIOCIEA0BATEIbHOCTD BHITIOTHEHUS)

27. UTo Takoe yCUIUTEb.

28. Kaxkue cxembl ycunuTeneit Ha OUTIOSIPHOM TPaH3UCTOPE BBI 3HAETE.

29. CxeMma ¢ (pMKCUPOBAHHBIM TOKOM Oa3kbl.

30. Cxema ¢ 00paTHOM CBSA3BIO MO HAIPSDKEHUIO (KOJIJIEKTOPHAs TeMIlepaTypHasi CTaOMIn3arIus).
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31.
32.
33.
34.
35.
36.

37.
38.
39.
40.
41.

42.
43.

45.
46.
47.
48.
49.

50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

Knaccuueckas cxema (aMuTepHas TemrepaTypHasi CTaOUIN3aIus).

OCHOBBI pacueTa CTaTUYECKOTO PEKUMA YCUITUTENEH, BHIOOp pabodeil TOUKH.
PexxuMbl paboThl yCUITUTENCH, WX OTIUYHSL.

J71st uero HyHBI pa3/ieTUTEIbHbIE KOHIEHCATOPBI.

KakoBa MakcumanbpHasi aMIUIUTY/1a BBIXOJIHOTO CUTHAJIA B CXEME Ha pucC. 8.

HampspkeHne kakoil aMIUTMTYABI UIMEET CMBICIT MOJaBaTh HA BXOJ CXEMBI 8, 4TOOBI Ha BBIXOJE
He ObLIO HEJIMHEWHBIX UCKAXKECHUMN.

HenuHelinble HCKaKEHUS.

Uemy paBeH KO3 (DULIMEHT YCUIEHHS B KACKaAHON CXEMe.
Uro Takoe onepaimoHHbiil ycunurens (OY)?

Kakwue cxemsl Bximrouenust OY Brl 3Haere?

Kak paccuutsiBaeTcs KO3QGUIUEHT YCUTICHHS TT0 TOCTOSHHOMYTOKY JIJIsSi HHBEPTUPYIOIIETO U
HEMHBEPTUPYIOILEr0 yCUIUTENs Ha ocHOBE OY?

Kak B cxeMme, npuBeeHHOM Ha puc. 6.5, NOJy4YUTh HHBEPTOP CUTHAJIOB?

Kak m3meHsTCs moka3aHusi BOJIbTMETpA B CXeMe, IPUBEICHHOM Ha puc. 6.5, eciiu R1=1 kOm?
44. Kak u3MeHsITCs [MOKa3aHus BOJIBTMETPA B CXeMe, IPUBEACHHOM Ha pHC. 6.5, ecli OMEHSITh
MectaMu Bxoasl OY?

B uewm 3akiouaeTcst HHBEPCHS CUTHAIA HA TIEPEMEHHOM TOKe?

KaxoBsl npenmymiectsa quddepeHunanbHon cxembl yeusaeHust Ha OY?
CyMMaTop ¥ MPUHIIUII €ro padoThI?

Urto Takoe uHTerpaTop?

KakoBa (opma BBIXOZHOTO CHUTHaJa MHTErpaTopa MpPU BO3JICHCTBUU IOCTOSHHOTO BXOJHOTO
HanpspKeHus ?

UYro takoe quddepeHaTop 1 npodaeMbl ero MPakKTHYECKON peann3annu?

Kak npenoTBpaTuTh BOSHUKHOBEHHE NAapa3UTHBIX KosebaHuil B nuddepenmarope?
Kak paccunrarts 1o6potHOCTE OY?

Kpurepuu npu Ber6ope OV g nuddepenunaropa’?

Yro Takoe orapupMUYECKUNA YCUITUTEIb?

Kaxk u3 nmorapudmudeckoro ycunuTess oJyduTh aHTHiIorapudmarop?
KomrmapaTtop v mpuHIun ero padbotsi?

Uro Takoe Bpemsi cpabaThIBaHUs KoMnapaTopa?

Jli1s 4ero B KOMIIapaTope NPUMEHSIOT 1IeTb NOJI0XKUTENbHOM 00paTHOM cBsA3U?

Kak paGotaet koMmmnapaTtop ¢ rucrepe3ucom?

UYro takoe tpurrep lIMutra u a1 yero oH npuMeHsieTcs?

N3 gero cocrout tpurrep llImurra?

KakoB npunnun padotsr Tpurrepa Llmurra?

Uro Takoe MyJIbTUBHOPATOp?

Tumnbl My1bTUBHOPATOPOB?

[Tpunmun paGoTel MyJIBTUBHOpATOpa C HE3a3eMJIEHHBIM CHHXPOHUPYIOIUM KOHIEHCATOPOM?
Urto Takoe ogHOBHOpaTOp?

Uro Takoe HCTOYHMK 3aIlycKa OJHOBUOpaTopa?

[Tpunun paboTs! ogHOBUOpaTOpa?
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69.
70.

Yro takoe I'TTH?
U3 gero cocrout I'TIH 1 kakoB mpuHIHMII €r0 paboTHI?
Kpurepun onenkn 1adopatopHoii padoThl

«5» (OTJINYHO): BBHITIOJHEHBI BCE 3aJlaHUs J1ab0OpaTOPHOW padOThI, CTYyIEHT YEeTKO U 0e3
OIIMOOK OTBETHII Ha BCE KOHTPOJIbHBIC BOIIPOCHI.

«4» (XOpoIII0): BBIMOJHEHBI BCE 3aJlaHUs JIa0OpaTOPHOU pabOTHI; CTYACHT OTBETHUI HA BCE
KOHTPOJIbHBIC BOIIPOCHI C 3aMCUYAHUSAMU.

«3» (YIOBIIETBOPUTEIHHO): BBIMIOJHEHBl BCE 3aJaHusl JabopaTopHON paboThl C
3aMeuYaHUsIMU; CTYJEHT OTBETHII HA BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEYaHHSIMH.

«2» (HEeyOBJIETBOPUTEIHHO): CTYICHT HE BBHITTOTHIII WJIH BBITIOJIHII HETIPABMIIHHO 3aJaHUs
1abopaTopHOIl pabOThI; CTYACHT OTBETUJI HA KOHTPOJIbHBIE BOMPOCHI C OIIMOKAMU UM HE OTBETHII
Ha KOHTPOJIbHBIE BOIIPOCHI.

IIpumepHas TeMaTHKAa KypcoBOi padoThl
¢popmupoBanue komnerennuu OIK-1

1 PazpaboTarhk CTpYKTYpy U SKBUBAJEHTHYIO CXeMy Y, OCHOBHbIE XapaKTEPUCTUKHU U ITapaMeTphbl
ycunuTenei (1o BapuaHTam).
2 Pa3paboTath CTpyKTYpy, 0cOO€HHOCTH, XapakrepucTuku OY (1o BapuaHTam).

Kpurtepun oneHKH KypcoBoii padoTsbl

OTnryHO - CoZIep KaHUE KypCOBOM pabOThl COOTBETCTBYET TEME M BapHAHTY;

- paboTa BBITIOTHEHA CAMOCTOSITETIFHO, HIMEET TBOPUCCKUN XapaKTep;
- TIpeICTaBICHBI HEOOXOIUMEBIC pacueThl 0€3 apuPMETHICCKUX OIHOO0K,
- MaTepHal M3JI0KEH TPAaMOTHO U TIOCJIEIOBATEIHHO;

-MMEIOTCS COOTBETCTBYIOIIHNE BHIBOJIBI 1 0OOCHOBAHHBIC MPEITIOKEHIS,
-MCTIONIb30BaHA OCHOBHAS U TIEPUOINIECKast TUTEPaTypa.

- paborta opopmIiiecHa B COOTBETCTBHH C TPEOOBaHHAMHU K O(DOPMIICHHUIO KYPCOBBIX
pa0or.

Xopouio - coJiep)kaHue KypCOBOil pabOTHI COOTBETCTBYET TEME M BapHAHTY;

- paboTa BBITIOIIHEHA CAMOCTOSITEIHHO;

- npeAcTaBlIeHbl HeOOXOAUMBIE pacueThl ¢ HE3HAYUTEIbHBIMHU
apudmernyecknmu omuoOkamu (10 5% OT 00IIET0 KOTUYECTBA PACUYETOR)

- MaTepHai U3J0XKeH IPAMOTHO U MOCIIEIOBATENBHO;

- MMEIOTCSl COOTBETCTBYIOIME BHIBOABI 1 OOOCHOBAHHbIEC MPEATIOKECHUS; -
UCIIOJIb30BaHa OCHOBHAS U IEPHOANYECKAs INTepaTypa.

- pabota odopmiieHa B COOTBETCTBUH € TPEOOBAHUAME K OQOPMIICHUIO
KYPCOBBIX paboT

-TeMa pabOThI PaCKpHITA.

Y 10BIIETBOPUTEIIEHO - coJiep)kaHue KypCoBOil pabOThI COOTBETCTBYET TEME M BapHAHTY;

- paboTa BBITIOIIHEHA CAMOCTOSITEIIHHO;

- npeAcTaBIeHHBIE PACYEeThl UMEIOT apuMeTHIECKUE OIHNOKU (HO He Oojee
10% ot 00m1ero KoJIMYecTBa pacueToB);

- MaTepuaj U3JI0KeH HEMOCIIeI0BATEIbHO;

- €11a00 MPOJEMOHCTPUPOBAHBI aHATUTHYECKHE CTIOCOOHOCTH U HABBIKU
paboThI C TUTEPATyPHBIMH UCTOUHUKAMH;

- TpeOOoBaHUAMHU K OQOPMIICHHIO KypCOBBIX paboT He COOIIOICHEI;

- TeMa pabOoTHI PaCKPHITA, HO BBIBOJIBI HOCST NOBEPXHOCTHBIN XapakTep.

HeynosnerBopurensHo | - coJiep’kaHNe KypcoBOil pabOThI HE COOTBETCTBYET TEME WIIM BApPHAHTY;
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- paboTa BBIIIOJIHEHA HECAMOCTOSTENBHO;

- NpeAcTaBICHHBIE pPacyeThl UMEIOT apudmernueckue omuodku (oonee 10% ot
00II1er0 KOJIMYECTBa PacueToB);

- - MaTepual U3JI0KEH HETOCIIeI0BaATENbHO;

- €J1a00 MPOJCMOHCTPUPOBAHEI aHATUTHYECKHE CIIOCOOHOCTH U HABBIKU
paboTHI ¢ TUTEPaTyPHBIMUA HCTOYHHKAMUY;

- TpeOoBaHMs K 0(pOPMIIEHUIO KYPCOBBIX Pa0OT HapyIIEHBI; - TeMa paboThl He
PacKpBITa; - BBIBOJBI HE 00OCHOBAHHBI.
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