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1. HEJIX OCBOEHUA

1.1 | Llenn ocBOEHMS AUCIUILIHHEL oOecnedeHe 0a30BOH TEOPETHIECKOH MOITOTOBKH MO 3JIEKTPOTEXHIKE; (OPMUpPOBAHHE Y
00y4JaroImuxcst IOHUMaHHs IPUHIUIIOB PabOTHI, UCCIAEIOBAHUS U Pa3pabOTKU AIEKTPUUECKUX eTel P CO3JaHuH U
SKCILTyaTalliH AJIEKTPOHHBIX CPEJICTB.

1.2 | 3amaun: U3y4eHHe OCHOBHBIX IIOHATHH M 3aKOHOB 3JIEKTPUYECKUX M MATHUTHBIX Iienei; 00ydeHne MeTo1aMm
MaTEeMaTHIECKOTO OIMCAHUS U aHAIN3a IEKTPUIECKUX IeTIel; 00ydeHne MpaKTHIecKol paboTe ¢ 3IeKTPOTEXHIYECKUMHA
YCTPOWCTBAMH U IPUOOPAMH B MEKTPOTEXHUIECKON JTabOpaTOpHH.

2. MECTO B CTPYKTYPE OBPA30OBATEJILHOM ITPOI' PAMMBI

Baox OIT: B1.0

2.1 TpedoBaHus K Ilpe[lBaqulTeJ‘lLl—lOﬁ MOJAT0TOBKE 00y4aloLerocs:

2.1.1 |Hudopmaruka

2.1.2 | Xumus

2.1.3 | AHanuTHuecKas TeOMETPHs U BEKTOpHAs anredpa

2.2 JucuuninHbl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOCHHE JAHHON AUCUMIIJIMHBI (MOAY/Is) HE00X0AUMO KaK
npeaulecTByIIee:

2.2.1 |Teopus aBTOMaTHYECKOTO YIIPaBIECHUS

2.2.2 | DneKkTpuyeCKUE MALIMHbI

2.2.3 |KomnbproTepHOE MOJIEINPOBAaHKE 3IEKTPOIIPUBOLOB

2.2.4 | Maremaruueckoe MOJICITMPOBAHUE CUCTEM aBTOMATHUKU

2.2.5 |IIpousBojacTBeHHAs IIPaKTHKA MO HOIYICHHIO IPO(eCCHOHATBFHBIX YMEHUH U ONBITa IPO()ECCHOHATBHOM AeATeIbHOCTH

2.2.6 | Teopus 31eKTpONpUBOIA

2.2.7 |IoaroroBka K MpoIEaype 3aIUTHI U 3alIHTa BEITYCKHOW KBATH(HUKAIIMOHHON pabOTHI

3. PE3YJIbTATBI OBYYEHMUSI 1O JUCIUITVIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSIMH

OIIK-5: Cnioco0eH NpoBOAUTH M3MePeHUsl JIeKTPHYECKHX U HeTeKTPUUYEeCKUX BeJIUYHH NPUMEHUTEJIbHO K 00beKTaM
npogeccHoHAILHOI IeATeILHOCTH

3HaTh:

OIIK-5-31 0cHOBHBIC METOMBI ¥ CIOCOOBI TPOBEICHUS UCCIEAOBAHNUS MICKTPHIESCKUX LeTeit

OIIK-3: Cnoco6en OCyHIECTBJIATH MOACIUPOBAHUE, AHAJINU3 H IKCIIEPUMEHTHI B LEJIAAX ITPOBEACHUA A€TAJTBHOIO
HCCJICA0OBAHNA /IJIAA PCIICHUA 3a1a4 B IIpO(l)eCCI/lOHa.HbHOﬁ OﬁﬂaCTl/l, HCII0Jb30BATH METO/AbI AHAJIH3Aa 1 MOACTHPOBAHUA
ICEKTPHICCKHUX nenei u AICKTPUYECCKUX MAIIINH

3HaTh:

OIIK-3-31 ocHOBHBIE (pU3HUECKUE SIBJICHUS M 3aKOHBI M HX MATEMAaTHYECKOE ONUCAHNE

YK-1: CriocodeH ocyliecTBJISATh NOUCK, KPUTHYECKHI AHAIN3 U cCMHTe3 HHOopManuy, yMeHHe AaHAJIM3UPOBATh NIPoLecchl U
CHCTEMBI ¢ HCNOJIb30BAHNEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BBIYHCIUTEIbHBIX U JKCIIePUMEHTAJIbHBIX METO/10B,
NPHUMEHSITh CHCTEMHBIIH TOAX0/ IJIsI pellieHNs MOCTaABJIEHHBIX 32124

3HaTh:

YK-1-31 metonuku noucka, cbopa u 00paboTku nHGOpMANNK; aKTyaTbHBIE POCCHICKHE U 3apyOeKHbIC HCTOYHUKY HH(OPMAIUH B
cepe npoheccHOHATBLHON JIEATEIBHOCTH; METO/] CHCTEMHOTO aHaIn3a

OIIK-5: CnocoGeH NpOBOAUTH U3MePEeHHs YJIeKTPHYECKHUX M HedTeKTPUYeCKUX BeJIHYMH NPUMEHHUTEIbHO K 00beKTaM
Mpo(hecCHOHATBHOM 1eSITeILHOCTH

YMmerb:

OIIK-5-Y1 ocymecTBasSTh MOAETUPOBAHHIE, aHATHU3 U SKCIICPUMEHTANbHBIE HCCIEIOBAHUS IS PEIIEHUs IPoOIieM B
npodecCHOHAIbHOMN 00acTH

OIIK-3: CnocoGen OCyHIE€CTBJIATH MOACIUPOBAHUE, AHAJIN3 H IKCIIEPUMEHTHI B LIEJISAX ITPOBEACHHUA A€TAJTBHOIO
HCCJICA0BAHMA VISl PCIICHUA 3a1a4 B npmbeccnona.nbﬂoﬁ Oﬁ.ﬂaCTl/l, HCII0Jb30BATH METO/AbI AaHAJINU3Aa U MOACTHPOBAHUA
IEKTPUHICCKHUX nenei u AICEKTPUIECKUX MAIINH

Ymerb:

OIIK-3-Y1 mpuMeHATh NOXydeHHBIC 3HAHUS TS OOBSICHEHNS YCIOBUI NPOTEKaHUS (HH3HUCCKUX SIBICHUH B IPUPOJIE

YK-1: Crioco6eH ocylecTBIATh NOUCK, KPUTHYECKHI AaHAJIN3 U CHHTe3 HHOopManuy, yMeHHe aHAJIM3UPOBATh IIPoLecchl U
CHCTEMBI ¢ HCNOJIb30BAHNEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BLIYHCIHTEIbHBIX U 3KCIIePUMEHTAJIbHBIX METO/10B,
NPHMEHSITh CHCTEMHBIIi TOAX0/ IJIsI pellieHHsI MOCTABJIEHHBIX 32124




YMmerb:

VYK-1-Y1 npuMeHATs METOAUKH MTOUCKA, cOOpa 1 00paboTKH HH(OPMAIIUH; OCYIECTBIATh KPUTHUECKUI aHATIN3 U CUHTE3
UH(OPMaNUH, OTYIEHHON U3 Pa3HBIX HCTOYHUKOB; IIPUMEHSTh CUCTEMHBIN MTOXO0 AJIs PELISHHs TOCTABICHHBIX 33134

OIIK-5: CnocoGeH NpOBOAUTH U3MePEeHHs FJIeKTPHYECKHX H HedTeKTPHYeCKUX BeJTUYMH NPUMEHHUTEIbHO K 00beKTamM
NMpo(hecCHOHATBHOM 1eSITeIbHOCTH

Baagern:

OIIK-5-B1 ocHOBHBIMH METOJaM{ HAYYHOTO IIO3HAHUSI, UCTIONBb3YEMBIMU B (pr3HKe HAOIIOJeHUEM, OTIUCAaHUEM, U3MEPEHUEM,
9KCHEPUMEHTOM, yMEHHEM 00pabaThIBaTh Pe3yIbTaThl

OIIK-3: CnocoGen OCYIIECTBJIATHD MOACJIUPOBAHUEC, AHAIU3 H IKCIICPUMEHTHBI B LEJIAX ITPOBCACHUA 1€TAJTBHOI0
HCCJICA0BAHNA VISl PEIICHUA 3a1a4 B npOQ)eccnona.m,Hoﬁ OﬁﬂaCTl/l, HUCIO0Jb30BATH METO/AbI AHAJINU3Aa U MOACTUPOBAHUA
IEKTPUHICCKHUX uenei u AICKTPUIECCKUX MAIIINH

Baanernb:

OIIK-3-B1 ocHOBOMOMATaIONIMMH (PU3HYSCKUMH TIOHATHSIMHA, 32aKOHOMEPHOCTSIMH, 3aKOHAMU H TCOPHIMHU

YK-1: Crioco6eH ocylecTBIATh NOUCK, KPUTHYECKHI AHAJIN3 U CHHTe3 HH(OopManuy, yMeHHe aHAJIM3UPOBATh NIPOLeCcChl U
CHCTEMBI € HCIIOJIb30BAHHEM COOTBETCTBYIOIINX AHAJUTHYECKUX, BBIYHCIUTEILHBIX H IKCIIEPUMEHTAIBHBIX METO/10B,
NMPHMEHSITh CHCTEMHBIIi MOAX0/ /ISl pellieHHsI MOCTABJIEHHBIX 32124

Baagern:

VYK-1-B1 mMerogamu noucka, coopa u 00paboTKH, KpUTUIECKOTO aHAN3a U CUHTE3a HH(POPMAIIH; METOAUKONH CUCTEMHOTO

noaxona 4jisd pCuICHUA MOCTAaBJICHHBIX 3a1a4

4. CTPYKTYPA U COJEP)XAHUE

Kon Haumenopanue pasnenos u | Cemectp | Yacos | @opmupyemsblie | JIureparypa | IlpumedaHue KM Boinosan
3aHATHS TeM /BH 3aHATHS/ / Kype HHIMKATOPHI M 1. sieMble
KOMIIeTeHI N pecypcsl padoThI
Pa3nen 1. OcHoBHBIE
TIOHATHSI W 3aKOHBI TEOPUH
JIeKTPUYECKHX Lieneif
1.1 [peamer xypca TOD, ero 3 4 OIIK-3-31 JIT.1JI1.2
MECTO B CHCTEME OIIK-3-V1 JI1.3J11.4
ANEKTPOTEXHUIECKOTO OIIK-3-B1 JI1.5J12.2
oOpa3zoBaHusl. OIIK-5-31 J12.3
DrekTpuyeckas Lemnb U ee OIIK-5-Y1 JI2.5J13.1
aneMeHTsl. [IpuHIMnuansHeIe OIIK-5-B1 VK- JI3.2
CXEMBI B CXEMBI 1-31 YK-1-Y1 | D233 54 35
3amernenus. /JIex/ VK-1-Bl1 26
1.2 [ToBTOpEHNE OCHOBHBIX 3 2 OIIK-3-31 JIL.1J11.2
3aKOHOB (DM3UKH pasjiena OIIK-3-V1 JI1.3J11.4
"DIeKTPUYECTBO U OIIK-3-B1 JI1.5J12.2
maraermMm". /Cp/ OIIK-5-31 J12.3 J12.4
OIIK-5-V1 JI2.5J13.1
OIIK-5-B1 YK- JI3.2
1-31 YK-1-V1 | D233 34 35
VK-1-B1 26
Pasgeun 2. JIuneiHbIe
JIeKTPUYecKHe enu
MOCTOSIHHOI'0 TOKA
2.1 3akonsl Oma u Kupxroda mmst 3 6 OIIK-3-31 JIT.1JI1.2
JIMHEHHBIX IEKTPUYECKUX OIIK-3-Y1 JI1.3J11.4
LIeTICH TTOCTOSIHHOIO TOKA. OIIK-3-B1 JI1.5J12.2
3aKOHBI SKBUBAJIEHTHBIX OIIK-5-31 J2.3
npeoOpa3oBaHmii. DIIEMEHTHI OIIK-5-Y1 JI2.5J13.1
CXEM 3aMEIEHUS LI OIIK-5-B1 VK- JI3.2
IMOCTOSTHHOTO TOKA. 1-31 YK-1-¥Y1 | D192 323 54
HCTOYHUKHN TTOCTOSHHOTO VK-1-B1 2556
TOKa, OCHOBHEIE
XapaKTEPUCTUKH U PEIKUMBI
paboTsl. /JIex/




2.2 Pacuer anexkrpuueckux uenei 6 OIIK-3-31 JI1.1 J11.2
C OJJTHUM UCTOUYHUKOM OIIK-3-Y1 JI1.3 J11.4
METOJIOM SKBHUBAJEHTHBIX OIIK-3-B1 JI1.5J12.2
npeoOpa3oBaHUI. OIIK-5-31 J12.3
[Tpumenenue metoa OIIK-5-V1 JI12.5J13.1
HaJIOXKeHHUs (CYNEepIIO3ULINH) OIIK-5-B1 YK- JI3.2
JUISL pacdeTra dIIEKTPHIECKUX 1-31 VK-1-¥1 | D1 9233 54
LiETeH C HECKOJBbKUMHU VYK-1-B1 D556
ucrouHnkamu. [IpruMeneHne
3akoHOB Kupxroda mis
pacuera IEeKTPUIECKIX
nemnei. /Jlex/

2.3 Pacuer snekrpuyeckux nernei 4 OIIK-3-31 JIT.1 JI1.2
METOJIOM KOHTYPHBIX TOKOB U OIIK-3-V¥1 JI1.3J11.4
Y3JIOBBIX ITOTEHIIAAJIOB. OIIK-3-B1 JI1.5J12.2
Mertoa nByx y310B. Meton OIIK-5-31 3
SKBUBAJICHTHOTO T€HEPATOPA. OIIK-5-V1 JI2.5J13.1
CpaBHUTENBHBIN aHATN3 OIIK-5-B1 VK- JI3.2
METOJIOB pacyeTa JUHEHHBIX 1-31 YK-1-¥Y1 | D1 2233 54
ANIEKTPUYECKUX LIeTIeH VK-1-B1 25 56
MOCTOSTHHOTO TOKa. MeToIbt
MIPOBEPKU MPABUIILHOCTH
pacuera. /Jlex/

2.4 Pacuer npocThix 4 OIIK-3-31 JIT.1 JI1.2
ANIEKTPUYECKUX LIeTIeH ¢ OIIK-3-V1 JI1.3J11.4
OJTHUM UCTOYHUKOM METOJI0M OIIK-3-B1 JI1.5J12.1
9KBUBAJIEHTHBIX OIIK-5-31 J12.2J12.3
npeobpazoBanuid. Pacuer OIIK-5-V1 JI2.5J13.1
ANIEKTPUYECKUX LIeTIeH C OIIK-5-B1 VK- | JI3.2J13.3
JIByMSI HCTOUHUKAMH 1-31 YK-1-Y1 | D233 54 35
MeronoM HajoxeHus. /IIp/ VK-1-Bl 26

2.5 Pacuer cnosxHbIX 2 OIIK-3-31 JIT.1 JI1.2 I'pynmoBoe
ANIEKTPUYECKUX LIeTIei OIIK-3-V1 JI1.3J11.4 3aHATHE
METOJJaMU KOHTYPHBIX TOKOB, OIIK-3-Bl1 JI1.5J12.1
Y3JIOBBIX TOTEHIMAJIOB U OIIK-5-31 J12.2 J12.3
9KBUBAJICHTHOT'O OIIK-5-Y1 JI2.5J13.1
reneparopa. /TIp/ OIIK-5-B1 VK- | JI3.2JI13.3

1-31 YK-1-Y1 | D233 24 35
VYK-1-Bl 26
2.6 AynuTopHasi KOHTPOJIbHAsI 2 OIIK-3-31 JIT.1JI1.2 KM1
padota Nel /TIp/ OIIK-3-V1 J1.3
OIIK-3-Bl1 JI1.5712.1
OIIK-5-31 J12.2712.4
OIIK-5-V1 JI2.5713.1
OIIK-5-B1 YK-| JI3.2JI3.3
1-31 YK-1-¥1 | D233 24 35
VYK-1-Bl 26
2.7 DNEKTPUUYECKUE LICTTH 5 OIIK-3-31 JIT.1JI1.2 I'pynmosoe P1
MOCTOSTHHOTO ToKa /JIa6/ OIIK-3-V1 JI1.3J11.4 3aHATHE
OIIK-3-Bl1 JI1.5J12.2
OIIK-5-31 2.3
OIIK-5-V1 JI2.5713.1
OIIK-5-B1 VK- J3.2
1-31 YK-1-V1 | 3233 254 35
YK-1-Bl 26
2.8 BerlmosiHeHNEe KOHTPOJIBHOM 10 OIIK-3-31 JI1.1 J11.2 P4
(momarrneit) pabotst /Cp/ OIIK-3-V1 JI1.3 J11.4
OIIK-3-B1 JI1.5J12.2
OIIK-5-31 2.3
OIIK-5-Y1 JI2.5713.1
OIIK-5-B1 VK- | JI3.2JI3.3
1-31 YK-1-¥V1 | 3233 54 25
VK-1-B1 26




Pa3nen 3. JIuneiinbie
JJIeKTPpUYeCKHe Ienu
CHHYCOMIAJILHOTO
nepeMeHHOr0 TOKA

3.1 OCHOBHBIE XapaKTEePUCTUKU OIIK-3-31 JI1.1J11.2
HUCTOYHHUKOB OIIK-3-Y1 JI1.3 J11.4
CHUHYCOHU/IaJIbHOTO OIIK-3-Bl1 JI1.5J12.2
MIEPEMEHHOTO HAIIPSHKEHUS U OIIK-5-31 2.3
Toka. [IpeumymiectBa OIIK-5-Y1 JI2.5713.1
MIPUMEHEHUS TIEPEMEHHOTO OIIK-5-B1 VK- JI3.2
TOKa B CUCTEMax 1-31 VK-1-¥1 | 5122 33 54
AIEKTPOCHAOKECHUSL. YK-1-Bl 3536
MaremaTHyeckoe
TIpe/ICTaBICHIE
CUHYCOMIATBHBIX BEJTMYUH B
ANEKTPOTEXHUKE.

Bpamatormuecst Bektopa U
KOMIUIEKCHBIE yncna. /JIex/

32 OJeMEHTBI CXEM 3aMELLCHUS OIIK-3-31 JI1.1J11.2
Lenei CHHycon1aabHOTO OIIK-3-Y1 JI1.3 J11.4
nepeMeHHoro Toka. CBoicTBa OIIK-3-Bl1 JI1.5J12.2
ANIEKTPUYECKUX LIeTIei OIIK-5-31 123
HEPEMEHHOI0 TOKA € OIIK-5-Y1 JI2.5713.1
[IOCJIE0BATEILHBIM U OIIK-5-B1 VK- JI3.2
napajuieIbHBIM COeIMHEHNEM 1-31 YK-1-V1 | 5132353 54
3JIeMEHTOB. MOIIIHOCTH B VK-1-B1 25 26
LEIsIX IIEPEMEHHOTO TOKa.

AKTHUBHAs1, peaKTHBHAs,
TIOJTHAS! MOIITHOCTb.
Koa¢pdumuent MomrHoCTH.
Lenu nepemeHHOrO TOKA C
WHIyKHBHBIMHU

cBsi3saMu. /Jlex/

33 Tpexdasubie nernu OI1K-3-31 JIT.1 J11.2
CHUHYCOHMJIANBbHOTO OIIK-3-V1 JI1.3J11.4
MEPEMEHHOT0 TOKA. OIIK-3-Bl1 JI1.5J12.2
OCHOBHBIE IPEUMYLIECTBA OIIK-5-31 J12.3
Tpex(dasHBIX CHCTEM. OIIK-5-Y1 JI2.5713.1
CrocoObl TIOTY4YEHUS U OIIK-5-B1 YK- JI3.2
OCHOBHBIE XapaKTEPUCTUKU 1-31 YK-1-¥1 | 12233 54
Tpex(}azHOTO MepeMEHHOTO VK-1-Bl 25 06
HanpsokeHus. /Jlex/

34 CriocoObI COeAMHEHUS OI1K-3-31 JIT.1J11.2
Tpexha3HbIX HCTOYHHKOB C OIIK-3-V1 JI1.3J11.4
Harpy3koid. CHMMeTpHUYHBIE U OIIK-3-B1 JI1.5J12.2
HECUMMETPUYHbIE PEXKUMBbI OIIK-5-31 J12.3
paboThl. ABapuiiHbIe OIIK-5-V1 JI2.5J13.1
PEKUMBI TpeX(ha3HBIX CETEH. OIIK-5-B1 VK- JI3.2
MouHoCTh B Tpexda3Hoi 1-31 YK-1-¥Y1 | D192 33 54
CEeTH, METOJIbl U3MEPEHHS VK-1-Bl1 25 56
aKTUBHOM M PEaKTUBHOM
MonrHocTH. /JIex/

3.5 Pacuer ogHO(a3HBIX OIIK-3-31 JI1.1 JI1.2
ANEKTPUIECKUX LeTiei OIIK-3-V1 JI1.3J11.4
nepeMenHoro Toka. /TIp/ OIIK-3-B1 JI1.5J12.1

OIIK-5-31 J12.2712.3
OIIK-5-Y1 JI2.5713.1
OIIK-5-B1 VK- | JI3.2JI13.3
1-31 YK-1-V1 | 233 34 35
VYK-1-Bl 26




3.6 Pacuer Tpexda3nabix 4 OIIK-3-31 JI1.1J11.2 I'pynnosoe
ANEKTPUYECKUX LIeTIeH OIIK-3-V1 JI1.3J11.4 3aHsATHE
nepeMeHHoro Toka. OCHOBBI OIIK-3-Bl1 JI1.5712.1
MIOCTPOCHHUS AIEKTPUUECKOTO OIIK-5-31 JI2.2J12.3
JIBUTATENS ¥ IPUHIHIIA €T0 OIIK-5-V1 JI12.5J13.1
pa6oTs1 /TIp/ OIIK-5-B1 YK-| JI3.2JI3.3

1-31 YK-1-V1 | 2233 34 35
VK-1-Bl 26
3.7 AynuTopHasi KOHTPOJIbHAS 2 OIIK-3-31 JIT.1J11.2 KM2
padota Ne2 /TIp/ OIIK-3-V1 JI1.3 J11.4
OIIK-3-B1 JI1.5J12.1
OIIK-5-31 J2.2J12.3
OIIK-5-V1 J12.5J13.1
OIIK-5-B1 VK- | JI3.2JI13.3
1-31 YK-1-Y1 | 2233 24 35
VK-1-Bl 26

3.8 DNEKTPUUYECKUE LICTTH 6 OIIK-3-31 JIT.1 JI1.2 I'pynmoBoe P2
0THO(a3HOTO MEPEMEHHOTO OIIK-3-V1 JI1.3J11.4 3aHATHE
Toka /JIab/ OIIK-3-B1 JI1.5J12.2

OIIK-5-31 2.3
OIIK-5-V1 J12.5J13.1
OIIK-5-B1 VK- J3.2
1-31 VK-1-V1 | 233 24 35
VYK-1-Bl 26

3.9 TpexdasHbie aMEKTPHUECKHE 6 OIIK-3-31 JIT.1 JI1.2 I'pynmoBoe P3
LIENTH TIEPEMEHHOTO OIIK-3-V1 JI1.3J11.4 3aHATHE
Toka /J1ab/ OIIK-3-Bl1 JI1.5J12.2

OIIK-5-31 2.3
OIIK-5-V1 J12.5J13.1
OIIK-5-B1 VK- J3.2
1-31 YK-1-Y1 | D233 24 35
YK-1-B1 26
3.10 |CamocrosTenbHOE H3y4YEeHUE 28 OIIK-3-31 JIT.1JI1.2 P3,P4
y4eOHOTO MaTepHaia B OIIK-3-V1 JI1.3J11.4
3JIEKTPOHHOM pecypce: OIIK-3-Bl1 JI1.5J12.2
U3ydenue meronoB pacuera OIIK-5-31 23
JIMHENHBIX EKTPUUECKUX OIIK-5-Y1 JI2.5713.1
Lene CHHyCONAaIbHOTO OIIK-5-B1 VK- JI3.2 JI3.3
nepemMeHHoro Toka /Cp/ 1-31 YK-1-¥1 | D233 24 35
YK-1-B1 26
Paznen 4. JIuHeiinble
JJIeKTPpUYECKHUe Henu
NepeMEeHHOr0 TOKa ¢
HECHHYCOHAATbHBIMHA
HCTOYHUKAMH.

4.1 Hecunycounanbubie 2 OIIK-3-31 JI1.1 J11.2
MEPUOJNYECKUE HATIPSKEHUS OIIK-3-Y1 JI1.3 J11.4
Y TOKH, IPUYHHBI UX OIIK-3-Bl1 JI1.5J12.2
BO3HUKHOBeHHMs. Paznokenne OIIK-5-31 JI2.3
B psa Dypoe. JlelicTByromue OIIK-5-V1 JI2.5J13.1
U CpelHue 3HAaUEeHUS OIIK-5-B1 VK- JI3.2
HECUHYCOUJAIIbHBIX 1-31 YK-1-V1 | 5132353 54
BenmmunH. KoaddumnmenTsr, VK-1-Bl 95 26
XapakTepusyromue Gopmy
KpuBOU. MOUTHOCTE TP
HECHHYCOMJATbHBIX
nponeccax. Koaddumment
mo1HocTu. /JIex/

4.2 Paznoxenue 2 OIIK-3-31 JIT.1 JI1.2
HECUHYCOUJAIbHBIX OIIK-3-V1 JI1.3J11.4
HaIpsHKEHUH U TOKOB B PAJT OIIK-3-B1 JI1.5J12.1
Oypee. /TIp/ OIIK-5-31 J2.2J12.3

OIIK-5-V1 J12.5J13.1
OIIK-5-B1 VK- J3.2
1-31 VK-1-V1 | 2233 24 35
VYK-1-Bl 26




43 Pacuer nuneitHbIX OIIK-3-31 JIL.1J11.2
ANIEKTPUYECKHUX LIETICH TpU OIIK-3-V1 JI1.3J11.4
HECHHYCOUJATIbHBIX OIIK-3-Bl1 JI1.5712.1
Bo3aencTBusIX. /I1p/ OIIK-5-31 JI2.2J12.3

OIIK-5-V1 J12.5J13.1
OIIK-5-B1 YK- J3.2
1-31 YK-1-Y1 | D233 54 35
VK-1-Bl 26

4.4 UccnenoBanue OIIK-3-31 JIL.1JI1.2 I'pynmosoe PS5
HECUHYCOUJAIIbHBIX OIIK-3-V1 JI1.3J11.4 3aHsATHE
ANEKTpUIecKuX 1erneit /J1a6/ OIIK-3-B1 JI1.5712.2

OIIK-5-31 .3
OIIK-5-V1 J12.5J13.1
OIIK-5-B1 VK- J3.2
1-31 YK-1-Y1 | D233 54 35
VK-1-Bl 26

4.5 N3ydenue meronoB pacuera OIIK-3-31 JIT.1 JI1.2 P5
ANIEKTPUYECKUX LIeTIeH ¢ OIIK-3-V1 JI1.3J11.4
HECHHYCOUANIbHBIMU OIIK-3-Bl1 JI1.5J12.2
ucrounukamu /Cp/ OIIK-5-31 2.3

OIIK-5-V1 J12.5J13.1
OIIK-5-B1 VK- J3.2
1-31 YK-1-Y1 | D233 24 35
VYK-1-Bl 26
Paznen 5. Daekrpuueckue
1enu ¢ HeJIMHeHHbIMU
JJIeMeHTaMu

5.1 [TonsiTHE O HEMMHENHBIX OIIK-3-31 JIL.1J11.2
AJIEMEHTaX AIEKTPHUECKOMN OIIK-3-V1 JI1.3 J11.4
uenu. [IpuanHb OIIK-3-B1 JI1.5J12.2
BO3HUKHOBEHUS OIIK-5-31 2.3
HenuHelHocTu. CBOHCTBA OIIK-5-Y1 JI2.5713.1
HEJIMHEHHBIX JIEMEHTOB. OIIK-5-B1 VK- J3.2
Krnaccudukanns meronos 1-31 VK-1-¥1 | D1 9233 54
pacduera 1emneu ¢ YK-1-Bl 3536
HEJIUHEHHBIMU
aneMeHTamu. /JIex/

5.2 I'padugecknit meTon pacuera OIIK-3-31 JIT.1JI1.2
LIENN ¢ HEJTUHEHHBIMA OIIK-3-V1 JI1.3J11.4
3NIEMEHTaMHU Ipu OIIK-3-B1 JI1.5J12.2
IOCJIETOBATCIILHOM, OIIK-5-31 J2.3
napajyIeIbHOM U CMEIIaHHOM OIIK-5-Y1 JI2.5713.1
COCAUHEHUH METOA0M OIIK-5-B1 YK- JI3.2
SKBUBAJICHTHBIX 1-31 YK-1-¥1 | 512233 54
npeoOpa3oBanuii. /JIex/ VK-1-B1 25 926

53 Henunelinsie anexrpuuecue OIIK-3-31 JIT.1JI1.2
LIEIIU IEPEMEHHOTO OIIK-3-Y1 JI1.3 J11.4
Toka. /JIex/ OIIK-3-B1 JI1.5J12.2

OIIK-5-31 J12.3

OIIK-5-Y1 JI2.5713.1
OIIK-5-B1 VK- J3.2
1-31 YK-1-¥1 | 31 32 33 54

YK-1-Bl 35 36

54 Pacuer HenuHeHHbIX OIIK-3-31 JI1.1J11.2 I'pynnosoe P10
ANEKTPUIECKUX LeTiei OIIK-3-V1 JI1.3J11.4 3aHATHE
MOCTOSTHHOTO ToKa. /TIp/ OIIK-3-B1 JI1.5J12.1

OIIK-5-31 J2.2J12.3

OIIK-5-Y1 JI2.5713.1
OIIK-5-B1 VK- J3.2
1-31 YK-1-¥1 | D233 34 25

VYK-1-Bl 26




5.5 Henunelinple 2nekTpuyecKue 7 OIIK-3-31 JI1.1J11.2 I'pynnosoe P6
LENH HOCTOSIHHOTO OIIK-3-Y1 JI1.3 J11.4 3aHATHE
ToKa /J1ab/ OIIK-3-B1 JI1.5J12.2
OIIK-5-31 J12.3
OIIK-5-V1 J12.5J13.1
OIIK-5-B1 YK- J3.2
1-31 YK-1-Y1 | D233 54 35
VK-1-Bl 26
5.6 BrinonHeHne KOHTPOIBHOM 22 OIIK-3-31 JIL.1JI1.2 P10
(momarHeir) padoTs /Cp/ OIIK-3-V1 JI1.3 J11.4
OIIK-3-B1 JI1.5712.2
OIIK-5-31 .3
OIIK-5-V1 J12.5J13.1
OIIK-5-B1 VK- J3.2
1-31 YK-1-Y1 | D233 54 35
VK-1-Bl 26
Pasgen 6. MaruuTHbIE LeTA
6.1 OCHOBHBIE TIOHSTHS U 3aKOHBI 2 OIIK-3-31 JI1.2 J11.3
MarHUTHBIX LieTei. OIIK-3-Y1 J1.4
OKBHUBAJIEHTHOCTH 3aKOHOB U OIIK-3-B1 JI1.5J12.2
BEJIMYMH DIEKTPUUECKUX U OIIK-5-31 2.3
MAarHUTHBIX 1emnei. /Jlex/ OIIK-5-V1 JI12.5J13.1
OIIK-5-B1 VK- J3.2
1-31 YK-1-¥Y1 | D1 9233 54
VK-1-Bl 35 36
6.2 Pacuer HenMHEHHBIX 1 2 OIIK-3-31 JI1.2 J11.3
MarHuTHBIX LieTel mpu OIIK-3-Y1 J1.4
[IOCTOSTHHOM TOK€. 3aKOHBI OIIK-3-B1 JI1.5J12.2
Owma u Kupxroda ms OIIK-5-31 J12.3
MarHUTHBIX 1emnei. /Jlex/ OIIK-5-V1 JI12.5J13.1
OIIK-5-B1 VK- J3.2
1-31 YK-1-¥Y1 | D192 33 54
VYK-1-Bl 35 36
6.3 Pacuer pazBeTBIeHHBIX U 2 OIIK-3-31 JI1.2 JI1.3
HEPA3BETBJICHHBIX OIIK-3-V1 J1.4
MarHMTHBIX 1ienei. /JIex/ OIIK-3-Bl1 JI1.5J12.2
OIIK-5-31 2.3
OIIK-5-V1 JI2.5J13.1
OIIK-5-B1 VK- J3.2
1-31 YK-1-Y1 | D233 24 35
VYK-1-B1 26
6.4 Bnusinue xpuBoit 2 OIIK-3-31 JI1.2 JI1.3
HaMarHIMYMBaHUA Ha GOpMy OIIK-3-V1 J1.4
KPHBBIX HalIPSDKEHMS, TOKA U OIIK-3-B1 JI1.5J12.2
notoka. [Torepu B OIIK-5-31 23
CepJlIeYHHKAX U3 OIIK-5-Y1 JI2.5J13.1
(heppoMarHuTHBIX OIIK-5-B1 VK- JI3.2
MaTepuainoB. /Jlex/ 1-31 YK-1-¥1 | 9233 24 35
VK-1-B1 26
6.5 YpaBHeHUs1, BEKTOPHBIE 2 OIIK-3-31 JI1.2 JI1.3
JIAATrpaMMBbl B CXEMBI OIIK-3-V1 JI1.4
3aMeIleHHs KaTYIIKHU C OIIK-3-Bl1 JI1.5J12.2
(heppoMarHuTHBIM OIIK-5-31 23
cepaeyHukoM. /JIex/ OIIK-5-VY1 JI2.5713.1
OIIK-5-B1 VK- J3.2
1-31 YK-1-¥V1 | 3233 54 25
VYK-1-B1 26
6.6 YpaBHEHUs, BEKTOPHBIE 2 OIIK-3-31 JI1.2 JI1.3
JIMarpaMMbl U CXEMBI OIIK-3-Y1 J11.4
3aMeIICHHS OIIK-3-Bl1 JI1.5J12.2
TpanchopMmaTopa. OIIK-5-31 23
Orpenienenue napameTpoB OIIK-5-Y1 JI2.5J13.1
cxeMbl 3amenieHus. /JIex/ OIIK-5-B1 VK- J3.2
1-31 YK-1-¥V1 | 3233 54 35
VK-1-B1 36




6.7 Pacuer HenuHEHHBIX 2 OIIK-3-31 JI1.2J11.3 I'pynnosoe P10
MArHUTHBIX LIENeH OIIK-3-V1 JI1.4 3aHsATHE
nocTosiHHOTO TOoKa. /IIp/ OIIK-3-B1 JI1.5J12.1

OIIK-5-31 J2.2J12.3
OIIK-5-V1 J12.5J13.1
OIIK-5-B1 YK- J3.2
1-31 YK-1-V1 | 2233 34 35
VK-1-Bl 26
6.8 AynuTopHasi KOHTPOJIbHAS 6 OIIK-3-31 JI1.2 JI1.3 I'pynmosoe KM3
padota Ne3 /TIp/ OIIK-3-V1 J1.4 3aHATHE
OIIK-3-B1 JI1.5J12.1
OIIK-5-31 J12.2J12.3
OIIK-5-V1 J12.5J13.1
OIIK-5-B1 VK- | JI3.2JI13.3
1-31 YK-1-Y1 | 2233 24 35
VK-1-Bl 26

6.9 CaMocCTOSTeTbHOE U3YYCHUE 18 OIIK-3-31 JI1.2 J11.3 P10
y4eOHOTO MaTepuaia B OIIK-3-V1 1.4
3JIEKTPOHHOM Cpefie. OIIK-3-B1 JI1.5J12.2
W3y4yeHue MeTo0B pacyera OIIK-5-31 2.3
MarHUTHBIX 1emnei. /Cp/ OIIK-5-V1 J12.5J13.1

OIIK-5-B1 VK- J3.2
1-31 VK-1-V1 | 233 24 35
VYK-1-Bl 26
Pazgen 7. Ilepexonnbie
Mpouecchl B Hensx ¢
COCPeI0TOYeHHBIMH
nmapaMeTpaMu

7.1 [TpuurHBI BOSHUKHOBEHUS 2 OIIK-3-31 JIT.1JI1.2
MEePEXOJIHBIX MPOIECCOB B OIIK-3-V1 JI1.3J11.4
JNEKTPUYECKUX LETAX. OIIK-3-B1 JI1.5J12.2
3aKOHBI KOMMYTAIIHH. OIIK-5-31 23
YcraHoBUBIIKECS U OIIK-5-V1 JI2.5J13.1
cBOOOJTHBIE COCTABIISIONINE OIIK-5-B1 VK- JI3.2
TOKOB Y HampsbkeHuid. Pacuer 1-31 YK-1-Y1 | D233 24 35
MEPEXO0JIHBIX MPOIECCOB VK-1-Bl1 26
KITACCHYECKHM METOJIOM B
LETSIX ¢ OJTHUM PEaKTUBHBIM
anemeHToM. /Jlex/

7.2 Pacuer nepexoaHbIX 2 OI1K-3-31 JIT.1J11.2
MPOLIECCOB B CIIOKHBIX OIIK-3-V1 JI1.3J11.4
uensx. Bnusaue kopHeit OIIK-3-B1 JI1.5J12.2
XapaKTepUCTHYECKOTO OIIK-5-31 J12.3
YpaBHEHHS Ha XapakTep OIIK-5-V1 JI2.5J13.1
nepexoTHoro Tmporiecca. /JIex/ OIIK-5-B1 VK- J3.2

1-31 VK-1-V1 | 22323 34 35
VYK-1-Bl 26

73 ITocnenoBaTenbHOCTD 2 OIIK-3-31 JI1.1 J11.2
pacuera nepexoaHbIX OIIK-3-V1 JI1.3J11.4
MPOLIECCOB ONEPATOPHBIM OIIK-3-Bl1 JI1.5J12.2
MmetozoM. [IpeobpazoBanus OIIK-5-31 J12.3
Jlarumaca. Opurunanst u OIIK-5-V1 JI2.5J13.1
n300pakeHNs (PYHKITHH. OIIK-5-B1 VK- J3.2
3akonsl Oma u Kupxroda B 1-31 VK-1-V1 | 22393 24 35
oneparopHoit hopme. /JIex/ VK-1-Bl 26

7.4 OKBHUBAJICHTHBIC 2 OIIK-3-31 JIT.1JI1.2
ONEPaTOPHBIE CXEMBI. OIIK-3-V1 JI1.3J11.4
OmnepatopHbIie ypaBHEHHUS U OIIK-3-Bl1 JI1.5J12.2
ux pemenue. CocTaBicHHE OIIK-5-31 3
ONEPATOPHBIX PELICHUH. OIIK-5-Y1 JI2.5713.1
IMepexox ot M300paskeHNMIt K OIIK-5-B1 VK- J3.2
opuruHaiy. Teopema 1-31 VK-1-V1 | 2233 54 35
pasnoxxenus. /JIex/ VK-1-Bl 26




7.5 Omnpenenenue peakuy Lenu 2 OIIK-3-31 JIL.1J11.2
Ha TIPOU3BOJIbHBIC OIIK-3-V1 JI1.3J11.4
BozeiicTBus. HTerpan OIIK-3-B1 JI1.5J12.2
Hroamens. /Jlex/ OIIK-5-31 J12.3

OIIK-5-Y1 JI2.5713.1
OIIK-5-B1 VK- J3.2
1-31 YK-1-V1 | 2233 34 35
VK-1-Bl 26

7.6 Criextp GYHKIIMM U HHTETpaj 2 OIIK-3-31 JIL.1JI1.2
®ypbe. CriekTpalibHbIH OIIK-3-V1 JI1.3J11.4
MeToJ aHanm3a rerneil. /JIex/ OIIK-3-B1 JI1.5J12.2

OIIK-5-31 J12.3
OIIK-5-Y1 JI2.5J13.1
OIIK-5-B1 VK- J3.2
1-31 YK-1-Y1 | 2233 24 35
VK-1-Bl 26

7.7 Pacuer nepexomHbIX 5 OIIK-3-31 JI1.1 J11.2
MPOLIECCOB B IMHEHHBIX OIIK-3-V1 JI1.3J11.4
ANIEKTPUYECKUX LIETISX OIIK-3-B1 JI1.5J12.1
KkiaccuueckuM metonom /ITp/ OIIK-5-31 J12.2 J12.3

OIIK-5-Y1 JI2.5J13.1
OIIK-5-B1 VK- J3.2
1-31 VK-1-V1 | 233 24 35
YK-1-Bl 26

7.8 Pacuer nepexomHbIx 5 OIIK-3-31 JIT.1 JI1.2 I'pynmoBoe
MPOLIECCOB B IMHEHHBIX OIIK-3-V1 JI1.3J11.4 3aHATHE
IEKTPUUECKUX LIETISIX OIIK-3-Bl1 JIT.5J12.1
OTIEPaTOPHBIM METOAOM. OIIK-5-31 J2.2J12.3
Iepexom oT n300pakeHHs K OIIK-5-V1 JI2.5J13.1
opuruHaiy. /I1p/ OIIK-5-B1 VK- J3.2

1-31 VK-1-V1 | 233 24 35
VK-1-Bl 26
7.9 AynuTopHasi KOHTPOJIbHAS 2 OIIK-3-31 JI1.2 JI1.3 KM4
pabdota Ned /TIp/ OIIK-3-V1 1.4
OIIK-3-Bl1 JI1.5J12.2
OIIK-5-31 J12.3
OIIK-5-Y1 J12.5713.1
OIIK-5-B1 VK- J3.2
1-31 YK-1-¥1 | D233 24 35
VYK-1-Bl 26
7.10 |HWurerpan Hroamens. Criektp 2 OIIK-3-31 JIT.1JI1.2
¢ynxnnn n uaTErpan Pypse. OIIK-3-V1 JI1.3 J11.4
CriekTpaibHbI METO, OIIK-3-B1 JI1.5J12.1
aHanu3a nenei. /IIp/ OIIK-5-31 J12.2J12.3
OIIK-5-V1 JI2.5J13.1
OIIK-5-B1 VK- J3.2
1-31 YK-1-¥1 | 9233 34 35
VK-1-Bl 26
7.11 | HccnenoBaHue Nepexo HbIX 4 OIIK-3-31 JI1.1J11.2 I'pynnosoe P7
MPOLIECCOB B IMHEHHBIX OIIK-3-Y1 JI1.3J11.4 3aHATHE
ANeKTpudeckux nemnsx /J1a6/ OIIK-3-B1 JI1.5J12.2
OIIK-5-31 J12.3
OIIK-5-Y1 JI2.5J13.1
OIIK-5-B1 VK- J3.2
1-31 YK-1-V1 | 9233 34 35
VK-1-B1 36
7.12 | CamocrosiTenbHOE U3y4YeHUE 21 OIIK-3-31 JIT.1JI1.2
yueOHOTO MaTepuaia B OIIK-3-Y1 JI1.3 J11.4
AJIEKTPOHHOH Cpejie. OIIK-3-Bl1 JI1.5J12.2
W3y4yenue MeTo0B pacyera OIIK-5-31 J12.3
NEPEXOHBIX IIPOLECCOB B OIIK-5-Y1 JI2.5713.1
JTUHEHHBIX IEKTPUIECKUX OIIK-5-B1 VK- J3.2
nersix. /Cp/ 1-31 YK-1-V1 | 9233 324 35
YK-1-Bl 26

Pa3nean 8.
YeThIpeXNOII0CHUKH




8.1 OCHOBHBIE YPaBHEHUS U 2 OIIK-3-31 JI1.1J11.2
CHCTEMbI IEPBUYHBIX OIIK-3-V1 JI1.3J11.4
rapameTpoB OIIK-3-B1 JI1.5J12.2
9ETBHIPEXIOTIOCHUKOB. OIIK-5-31 2.3
Mertoabl onpeaeneHust OIIK-5-V1 JI12.5J13.1
MEPBUYHBIX TTAPAMETPOB. OIIK-5-B1 YK- JI3.2
IlepBuuHbIE TapamMeTphl 1-31 VK-1-¥V1 | D293 24 35
COCTaBHBIX VK-1-Bl 26
YETBHIPEXIOIFOCHUKOB.

[epenarounsle GyHKIUH
9ETBHIPEXMIOTIOCHUKOB. /JIex/

8.2 AKTHUBHBIE 2 OIIK-3-31 JIL.1J11.2
YETBIPEXTIOIIOCHUKH. OIIK-3-V1 JI1.3J11.4
DJIeKTpHUYECKHE PHITBTPHI OIIK-3-B1 JI1.5J12.2
HIDKHUX U BEPXHUX YacCTOT. OIIK-5-31 J12.3
[TonocoBbie GUIABTPHL. OIIK-5-Y1 JI2.5713.1
[Tonocs! mporyckanus u OIIK-5-B1 VK- JI3.2
3a/1ep>kuBanus. Pacuer 1-31 YK-1-¥1 | 3293 54 55
(bUITBTPOB 1O 3aJaHHBIM YK-1-Bl 26
XapaKTEePUCTUUCCKUM
napametpam. /JIex/

83 OunbTpHI HA ONEPAIIHOHHBIX 2 OIIK-3-31 JIT.1JI1.2
yeunmurensax. OcoOeHHOCTH U OIIK-3-Y1 JI1.3 J11.4
Ha3HauYeHHE aKTHBHBIX OIIK-3-B1 JI1.5J12.2
¢dunprpoB. Kimaccuduxanms OIIK-5-31 J12.3
AKTUBHBIX (DMIIBTPOB. OIIK-5-Y1 JI2.5713.1
AxrtuBHble RC- OIIK-5-B1 VK- J3.2
dbunbTpsl. /JIex/ 1-31 YK-1-¥1 | D233 B4 35

VK-1-B1 36
8.4 Orpenenenue mapameTpoB 2 OIIK-3-31 JIT.1J11.2 P10
YeTHIPEXTOTIOCHUKOB. /TIp/ OIIK-3-Y1 JI1.3 J11.4
OIIK-3-B1 JI1.5J12.1
OIIK-5-31 J12.2J12.3
OIIK-5-Y1 JI2.5J13.1
OIIK-5-B1 VK- J3.2
1-31 YK-1-¥1 | 3233 54 35
VK-1-Bl 26
8.5 Uccnenoanue 4 OIIK-3-31 JI1.1 JI1.2 I'pynnoBoe P8,P9
YeThIPEXOIIOCHUKOB /J1ab/ OIIK-3-Y1 JI1.3 J11.4 3aHATHE
OIIK-3-B1 JI1.5J12.2
OIIK-5-31 J2.3
OIIK-5-Y1 JI2.5J13.1
OIIK-5-B1 VK- J3.2
1-31 YK-1-¥V1 | 3233 54 25
VK-1-Bl 26

8.6 W3ydenne Teopuu 16 OIIK-3-31 JIL.1J11.2 P8,P9

YeTBHIPEXIOICHUKOB. /Cp/ OIIK-3-V1 JI1.3J11.4
OIIK-3-B1 JI1.5J12.2
OIIK-5-31 2.3
OIIK-5-Y1 JI2.5713.1

OIIK-5-B1 VK- J3.2
1-31 YK-1-V1 | 2233 34 35

VYK-1-Bl 26

Pa3gen 9. DiexkTpuyeckue

LENH ¢ pacnupeneJeHHbIMH

napaMeTpaMH.

9.1 Henu c pacnpeaeneHHbIMU 2 OIIK-3-31 JI1.1 J11.2
napaMmerpamu. Y paBHEHHUs OIIK-3-Y1 JI1.3 J11.4
JUTMHHOW JIMHUH, OIIK-3-Bl1 JI1.5J12.2
YCTaHOBUBIIHMICS PEXUM B OIIK-5-31 JI2.3
OAHOpOIHOM nMuHNK. Bxoanoe OIIK-5-Y1 JI2.5J13.1
COIPOTHUBJICHUE JIHHUM, OIIK-5-B1 VK- J3.2
K03 (QUITUEHT OTpaXKeHUs 1-31 VK-1-¥1 | D233 B4 35
BOJIHBI, COTJIAaCOBAHHAs VK-1-B1 26

Harpy3ka TuHud. /JIex/




9.2 Juddepenianbasie 2 OIIK-3-31 JI1.1J11.2
YpaBHEHUS TOKA U OIIK-3-V1 JI1.3J11.4
HanpsDKEHUs B OIIK-3-Bl1 JI1.5J12.2
JIBYXIIPOBOJHOM JINHUU OIIK-5-31 J12.3
nepenaun. OO01iee penieHne OIIK-5-Y1 JI2.5713.1
YpaBHEHUi JUTMHHOMN JIMHUHU B OIIK-5-B1 YK- JI3.2
YCTaHOBUBUIEMCS PEKUME U 1-31 VK-1-¥V1 | D293 24 35
IIPU CHHYCOMJAJIbHOM YK-1-B1 26
HAINpPsDKCHUH B HAaYaie
muaAd. /JIex/

9.3 Y cTaHOBUBIINICS PEXUM B 2 OIIK-3-31 JIT.1J11.2
0eCKOHEYHO AJTMHHON JTMHUU OIIK-3-Y1 JI1.3 J11.4
MPY CUHYCOMIaJIbHOM OIIK-3-Bl1 JI1.5J12.2
HanpsDKEHUU B Hayale ee. OIIK-5-31 J12.3
YcraHOBUBIIMICSA PEXUM B OIIK-5-Y1 JI2.5J13.1
JIMHUASX KOHEYHOU JJIUHBI. OIIK-5-B1 VK- JI3.2
JIunus kak 1-31 VK-1-V1 | 9233 34 35
YETBIPEXITOIIOCHUK, CXEMBI VK-1-Bl 26
3aMeleHus JuHun. /JIex/

94 Pacnpenenenue Toka u 2 OIIK-3-31 JI1.1 J11.2
HaIpspKEHUS! BAOJb JINHUU OIIK-3-V1 JI1.3J11.4
nepenadyn 6e3 moTepb. OIIK-3-B1 JI1.5J12.2
[ToHsiTHE O NTMHUAX CBS3U. OIIK-5-31 123
Jlunus 6e3 ucCKakeHus. OIIK-5-Y1 JI2.5713.1
[TepexonHbie mpoLeccs B OIIK-5-B1 VK- JI3.2
JUIMHHBIX JIMHUSAX. Perenne 1-31 YK-1-Y1 | D233 54 35
T depeHInaTbHBIX YK-1-B1 26
YpaBHEHUH JJIMHHOW JTUHUU
6e3 moteps. /Jlex/

9.5 Pacnpoctpanenue u 3 OIIK-3-31 JIT.1J11.2
BO3HUKHOBEHHUE BOJIH B OIIK-3-Y1 JI1.3 J11.4
JUIMHHOM JTUHUU. BOJIHBI OIIK-3-B1 JI1.5J12.2
KOMMYTaLlMOHHOTI'O OIIK-5-31 J12.3
npoucxoxaeHus. /Jlex/ OIIK-5-V1 JI2.5713.1

OIIK-5-B1 VK- J3.2
1-31 YK-1-¥1 | 3233 54 35
VK-1-Bl 26

9.6 Pacuer anexrpuuecux uemnei 2 OIIK-3-31 JIT.1J11.2
C pacnpeneneHHbIMU OIIK-3-Y1 JI1.3 J11.4
napamerpamu /T1p/ OIIK-3-B1 JI1.5J12.2

OIIK-5-31 J2.3
OIIK-5-Y1 JI2.5713.1
OIIK-5-B1 VK- J3.2
1-31 YK-1-¥V1 | 3233 54 25
VK-1-Bl 26

9.7 CaMOCTOSTETPHOE H3YUeHHE 16 OIIK-3-31 JIL.1J11.2
yueOHOTrO Marepuaia B OIIK-3-Y1 JI1.3 J11.4
AJIEKTPOHHOH Cpejie. OIIK-3-B1 JI1.5J12.2
W3y4yeHue MeTo0B pacyera OIIK-5-31 J12.3
3JIEKTPUUECKUX LieTell ¢ OIIK-5-Y1 JI2.5713.1
pacnpeeneHHbIMU OIIK-5-B1 YK-| JI3.2J13.3
napametpamu /Cp/ 1-31 YK-1-V1 | 2233 34 35

VYK-1-Bl 26
9.8 IMoarorosxa k sk3ameny /Cp/ 22 OIIK-3-31 JI1.1J11.2 KMe6

OIIK-3-V1 JI1.3J11.4
OIIK-3-Bl1 JI1.5J12.2
OIIK-5-31 J12.3
OIIK-5-V1 J12.5J13.1

OIIK-5-B1 VK- | JI3.2J13.3

1-31 YK-1-¥Y1 | D1 9233 54

VYK-1-Bl 25 26




9.9

IIpoBeneHue
JK3ameHa /DK3aMeH/

OIIK-3-31 JI1.1J11.2 KMe6
OIIK-3-Y1 JI1.3J11.4
OIIK-3-Bl1 JI1.5712.1
OIIK-5-31 J12.2J12.3
OIIK-5-Y1 2.4
OIIK-5-B1 YK- | JI2.5J13.1
1-31 VK-1-V1 JI3.2J13.3
YK-1-B1 0103233 54
3556

5. ®OHJ OIEHOYHBIX MATEPUAJIOB

5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI IS
CaMOCTOSITeILHOI MOATOTOBKH

IIpoepsemsie
Kon KonTtponsHoe
KM MEpOTpUATHE HHIMKATOPBI Bompocs! a7t TOArOTOBKH
KOMIIETEeHIUH
KM1 AynuTtopHas OIIK-3-31;0I1K-3- | TemaTuka:
KoHTpoJabHas padora | Y1;0IIK-3-B1;0IIK | 1. Dnekrpudeckas 1enb u ee 3JaeMeHThl. [[puHImMnuaipHas cxema u
Nel -5-31;0I1K-5- cxema 3amenienus. [locienoBarenbHOe NapamiebHOE U CMEIIaHHOE

V1;0IIK-5-B1;YK-1 |coenunenne. OCHOBHEIE 3JIEMEHTHI CXEM 3aMEIICHHUS.

3L YK-1-V1;YK-1- | 2. Chopmynupyiite 3akoH Oma u 3akoHbl Kupxroda. [Tosicaure

B1 [IPABUJIO 3HAKOB Ha IIPUMeEpax.
3. [daiite onpezeneHne TONOJOTHYECKUM JIEMEHTaM CXEM 3aMelleHHs.
IIpusenure npumep.
4. Pacuer 3JeKTpHUECKUX LIeNel ¢ OAHUM HCTOUHUKOM METOA0M
SKBUBAJICHTHBIX MTPE0OPa30BaHMiA.
5. Pacuer cloXHBIX 3JEKTPUUECKUX LIENeN C HECKOJIbKUMHU
HUCTOYHUKaMU. MeToJ IByX y3-
JIOB.
6. Pacuer croHBIX AJIEKTPUUECKUX LIENeH ¢ HECKOJIbKUMHU
HUCTOYHHKaMU. MeTO KOHTYPHBIX TOKOB.
7. OCHOBHBIE CBOICTBA PE3UCTUBHOTO JIEMEHTA, 3aBUCUMOCTh OT
TEeMIepaTypHOro KodpuireHTa, 3akon Oma Jjisi pe3UCTHBHOTO
JIIEMEHTA.
8. CompoTuBieHHe B 1IETIH MOCTOSHHOTO TOKa. CIOCOOBI COEMHEHHS.

KM2 AymutopHas OIIK-3-31;0I1K-3- | Temaruxka:

N2

KOHTpOJIbHAs paboTa

V1;0IIK-3-B1;0IIK
-5-31;0I1IK-5-
V1;0IIK-5-B1;VK-1
-31;VK-1-V1;VK-1-
Bl

1. MakcumaipHoOe, IeiicTByIOlIEE U CpEeAHEE 3HAUEHUE
CHHYCOUTABHBIX BEJTHIHH.

2. UTo MOHMMAIOT NOJ ACHCTBYIONIUM 3HAYEHHEM IIEPEMEHHOTO TOKa?
Kaxk cBsi3aHbl Mexay cO00i aMILIUTYIHOE H ACHCTBYIOIICE 3HAYCHHE
CUHYCOHMIAIBHOM JIEKTpUYECKON BEINIUHBI?

3. OxapakrepusyiTe 0COOEHHOCTH PE3UCTHBHOTO U MHIYKTUBHOTO
9JIEMEHTOB B LIEMSIX CUHYCOUAAIBLHOTO TOKA.

4. OCHOBHBIE CBOMCTBa EMKOCTHOTO 3JIEMEHTA.

5. OcHOBHBIE CBOMCTBA MHIYKTUBHOTO JIEMEHTA.

6. Llenn nepeMeHHOT0 TOKA C COeANHEeHHeM 3neMeHToB R — L — C.

7. B xakux eIuHHULAX U3MEPSIOT aKTUBHYIO, PEAKTHUBHYIO U IOJIHYIO
MmomrHocTH? Kaknmu popmynamMu oHE CBsI3aHBI?

8. Kakas MmomHOCTS sBNIsieTcs moTpebnasiemoit? [IpuBenure popmMyItsl
JUis ee pacyera?.

9. Kakyro 3Hepruto xapakrepusyer peakTuBHas MoutHocTh? [IpuBenure
(hopMyIEI TS ee pacdera.

10. Yto norumarot nox ko3 duimentom mourHoctu? [pusequre
CIOCOOBI MOBBIIICHHS KOI(PPHUIIMEHTa MOIITHOCTH?

11. OxapakTepu3yiTe pe:KuM pe3oHaHCa HANPSHKEHUH.

12. Oxapaxrepu3yiiTe pexxiM pe30HaHCa TOKOB.




KM3

AynuTtopHas
KOHTPOJIbHAsl paboTa
Ne3

OIIK-3-31;0I1K-3-
V1;0IIK-3-B1;0IIK
-5-31;0I1K-5-
V1,0IIK-5-B1;YK-1
-31;VK-1-Y1;YK-1-
Bl

Temaruka:

1. DnexTpuYeCcKHe IeMU HECUHYCOUIabHOTO Toka. OnpeneneHue,
TIOJIOXKUTETHHOE U OTPHUIIATENIFHOE BIUSHIE HECHHYCOUIaTBHOCTH.

2. [Tpr4urHBI BOHUKHOBEHHSI HECHHYCOUIAJIbHBIX PEKUMOB B
JUHEHHBIX NIEKTPUUECKUX IIETISX.

3. PaznoxeHune nepruoauieckoi GyHKIMHA B TPUTOHOMETPHUCSCKHN PSII.
4. ITosicanTe 0cOOEHHOCTH PabOTHI 3-X (ha3HBIX CHCTEM, BEI3BIBAEMBIX
TapMOHUKAMH, KPaTHBIMHU Tpem?

5. [JaiiTe onpeneneHue NOCTOSHHOW COCTaBISAIOIEH, OCHOBHOM U
BBICIITIM TaPMOHHKAM.

6. OCHOBHBIE XapaKTEPUCTHKU TEPHOAMIECKUX HECHHYCOUJATBHBIX
BEJIMYMH.

7. MOIHOCTH 1eTIH HECUHYCOUJAIILHOTO TOKA.

8. Anroput™m pacuéTa 1enu Npu ASUCTBUN Ha HEE€ HECHHYCOUIAIbHOM
S/1C.

KM4

AymutopHas
KOHTPOJIbHAs paboTa
Ne4

OIIK-3-31;0I1K-3-
V1;0IIK-3-B1;0IIK
-5-31;0I1IK-5-
Y1;0IIK-5-B1;VK-1
-31;VK-1-V1;VK-1-
Bl

Tematuka:

1. IlepexoiHble IPOLIECCHI B ANIEKTPUUECKUX LiensaX. [lonsTue
MIEPEXOTHOTO TIpoIecca 1 KOMMYTaluH. 3aKOHBI KOMMYTAIIHH.

2. Kinaccuueckuii MeToJ1 pacyera MepexoIHbIX IPOLECCOB.
Xapakrepuctuueckoe ypaBHeHnue. [Ipunyxaennas u cBoOo1Hast
COCTaBJIAFONIAs TIEPEXOIHOTO Iporiecca. BiustHue Buma KopHel
XapaKTEePUCTUIECKOTO yPaBHEHHS Ha CBOOOAHYIO COCTABIISIONIYIO.

3. MaiiTe onpeneneHue nepexoaHbIx npoueccos. Chopmynupyiite u
MOSICHUTE 3aKOHBI KOMMYTALUH.

4. JlaiiTe ornpenienieHne 3aBUCUMBIM 1 HE3aBUCUMBIM HadaJIbHbIM
YCIIOBHSM.

5. Pacuer nepexoHbIX mpoieccoB B 1ienu R-L npu Bxmrouenun Ha
MOCTOSTHHOE ¥ CHHYCOUAATBHOE HAIPSDKEHHE.

6. Pacuer nepexoanbix mpoueccos B enu R-C npu BKIIOYEHUH Ha
MOCTOSIHHOE 1 CHHYCOMJAIbHOE HAIIPSDKEHHUE.

7. Pacuer nepexoaHbIX mpoueccos B nenu R-L-C, npu AByX MHUMBIX
KOPHSIX XapaKTEePHUCTHUECKOTO ypaBHEHHUS.

8. Pacuer nepexomnsIx mponeccos B renu R-L-C, mpu aByx
KOMILJICKCHBIX CONPSYKEHHBIX KOPHAX XapaKTepPUCTUYECKOTO YPaBHEHUSL.
9. Pacuet nepexoansix npoueccoB B uenu R-L-C, npu 1ByX paBHBIX
KOPHSIX XapaKTEePHUCTHUECKOTO ypaBHEHHUS.

10. Pacuer nepexoaHbIX nporeccoB B nenu R-L-C, mpu aByx
OTPHULATENBHBIX BELIECTBEHHBIX KOPHSIX XapaKTEPUCTHUECKOTO
YpaBHEHHUS.

11. B ueM 0COOCHHOCTH pacueTa IMepexoIHBIX IPOIECCOB ONEPATOPHBIM
METOJIOM IIPH CUHYCOUAATIBHOM HUCTOYHHKE?

12. OnepaTopHbIil METOJ] pacueTa NEPEXOIHbIX IIPOLIECCOB.
IIpeob6pazosanue Jlamiaca. M300pakeHre HaNpsKEHUS HA @MKOCTH U
WHAYKTUBHOCTH.




KMS5

Teoperuueckue
BOTIPOCHI JUIs
MOJTOTOBKH K
IIPOMEKYTOUHOU
aTTeCcTallU

OIIK-3-31;0I1K-3-
V1;0IIK-3-B1;0IIK
-5-31;0I1K-5-
V1,0IIK-5-B1;YK-1
-31;VK-1-Y1;YK-1-
Bl

1. Dnexrpudeckas IeTlb U ee IeMeHTHI. [IpuHIunuansHas cxema u
cxema 3aMereHus. [locnenoBarensHo napaniensHOE U CMEIIaHHOE
coennHeHNe. OCHOBHBIC 2JIEMEHTHI CXEM 3aMEIICH.

2. Chopmymupyiite 3akon Oma u 3akonbsl Kupxroda. [Toscaute
MpaBHUJIO 3HAKOB HA MIPUMEpPaXx.

3. JlaiiTe onpeneneHe TONONIOTHYECKUM IIEMEHTAM CXEM 3aMELICHHS.
IIpuBenure npumepsl.

4. Pacuer 3/eKkTpHUecKUX Ienel ¢ 0JHUM HCTOYHUKOM METOA0M
SKBUBAJICHTHBIX IPE0OPa30BaHMUI.

5. Pacuer CITOKHBIX JIEKTPHUUECKUX IIeTel ¢ HECKOJIBKIMHU
UCTOYHHKAMHU. MeTOox ABYX y37IOB.

6. PacueT cI0XKHBIX dJEKTPHUUECKHX LIeNel ¢ HECKOJIbKUMHU
UCTOYHHMKaMH. MeTOo KOHTYPHBIX TOKOB.

7. OCHOBHBIE CBOMCTBA PE3UCTUBHOTO 3JIEMEHTA, 3aBUCHMOCTb OT
TeMIepaTypHoro kodddunrenrta, 3akon Oma 11 pe3uCTUBHOTO
JNIeMEHTA.

8. ConpoTuBIIeHNE B IIENH NOCTOSHHOTO TOKA. CIIOCOOBI COSTMHEHNS.
9. MakcumainbHoOe, IeiCTBYIOLIEE U CPEAHEE 3HAUCHUE
CHHYCOUJIANIbHBIX BETHYHH.

10. Yto noHMMaroT noA ACHCTBYIOIUM 3HAUEHUEM TIEPEMEHHOTO TOKa?
Kak cBsi3aHBI MEXIY CO-001 aMIDIUTYIHOE U JISHCTBYIOIEE 3HAUCHHE
CHHYCOUIANBHOM JIeKTPHUECKON BETHUNHBI?

11. Oxapakrepu3yiTe 0COOCHHOCTH PE3UCTUBHOTO U HHIYKTUBHOTO
SJIEMEHTOB B LIEMSIX CHHYCONAAIEHOTO TOKA.

12. OcHOBHBIE CBOMCTBA EMKOCTHOTO AJIEMEHTA.

13. OcHOBHBIE CBOWCTBA HHAYKTUBHOTO DJIEMEHTA.

14. Llermn nepeMeHHOT0 TOKa ¢ coeuHeHneM anemenToB R — L — C.
15. B xakux equHUIaX U3MEPSIIOT aKTUBHYIO, PEAKTUBHYIO U TOJIHYIO
momHocTH? Kakumu gopmynamMu oHH CBsI3aHBI?

16. Kakast MOIITHOCTH siBiIsieTcst oTpedisiemoii? TIpuBeaure Gopmyisl
U1 ee pacyera?

17. Ilpusenure HopMyms! VI €€ pacdeTa.

18. Yro nonumMarot noj kosdduunerrom momuoctu? Ipusenure
C1I0co0BI MOBBIICHUS KO3 (HIIEHTa MOIIHOCTH?

19. OxapakTepusyiTe peKuM pe3oHaHCa HANPSHKEHUH.

20. OxapaxkTepu3yiTe peKUM pe30HaHCa TOKOB.

21.9¢dexTnBHOCTS NPUMEHEHUSI TPEX(PA3HOTO IIEPEMEHHOTO TOKa,
JIOCTOMHCTBA, CXEMBI COSTHHEHHI.

22. Tpéxdasnas cucrema nepeMeHHoOro Toka. CoeTMHeHHe 3Be3/a.
23. Coenunenue Tpex¢a3zHoi Harpy3Ku 3Be30i 06e3 HeUTpaJIbHOTO
npoBoa (TpexnpoBojaHas cxema). CUMMETPHYHBIA 1 HECUMMETPHYHBIH
pexuM paboTEL.

24. Coenunenue Tpexha3HOi Harpy3KHu 3Be370H ¢ HelTpaabHBIM
npoBoJoM. CUMMETPHYHBII 1 HECUMMETPHYHBIN PEXUM pabOTHI.

25. CoenuHeHue Tpexha3HOM HArpy3KH TPEYrOIHLHUKOM.
CuMMeTpUYHBIA ¥ HECUMMETPHUYHBII PeXXUM pabOTHL

26. MouHocTh B enu TpEX(Pa3HOTro MepeMeHHOT0 TOKa, aKTUBHAS,
peaktuBHasi, oaHas. Kosduuent MouiHocTy.

27. Hapucyiite cxeMy coeInHEHUS Tpex(da3HOil Harpy3Ku «3Be3I0W» U
«TpeyroIbHUKOMY. [IpuBeanTe COOTHOLIEHHS MEeX Ty (pasHBIMH U
JMHEHHBIMH TOKaMH AJIsl BYX CHOCOOOB CO- €IUHEHHS HarPy3KH.

28. TlpuBeaure GopMyITy sl OTIPEACIICHIS HATIPSKSHUS CMEIIICHHST
HelTpanu. B kakoM ciyuae 3Ta BeIMUMHA PaBHSIETCS HYIIO?

29. Kakyro Tpexda3Hyro Harpy3Ky COEIUHSIIOT «3BE340M» MO
TPEXIPOBOIHOM cxeMe (03 Hel-TpalbHOTO MPOBOA) U MoueMy?

30. IIpuBenure cXeMbl U3MEPEHUS aKTUBHON MOLIHOCTH Harpy3ku B
TPEXIIPOBOAHON U YETHIPEX-MPOBOIHOI Tpex(asHoi cucteme?




KM6

DK3aMeH

OIIK-3-31;0I1K-3-
V1;0IIK-3-B1;0IIK
-5-31;0I1K-5-
V1,0IIK-5-B1;YK-1
-31;VK-1-Y1;YK-1-
Bl

TeopeTuueckue BOMPOCH K IK3aMEHYy:

1. DnexTpuyeckre Lenu HeCUHycouanpHoro Toka. Onpenenexue,
MOJIOKHUTEIFHOE U OTPUIATENIFHOE BIUSHIE HECUHYCOUJAIIBHOCTH.

2. [Tpr4urHBI BOHUKHOBEHHSI HECHHYCOUIAJIbHBIX PEKUMOB B
JUHEHHBIX NIEKTPUUECKUX IIETISX.

3. Pa3noxeHue neproaideckoi (YHKIUH B TPHTOHOMETPUICCKHHN PSJI.
4. ITosicanTe 0cOOEHHOCTH PabOTHI 3-X (ha3HBIX CHCTEM, BEI3BIBAEMBIX
TapMOHUKAMH, KPaTHBIMHU Tpem?

5. [JaiiTe onpeneneHue NOCTOSHHOW COCTaBISAIOIEH, OCHOBHOM U
BBICIITIM TaPMOHHKAM.

6. OCHOBHBIE XapaKTEPUCTHKU TEPHOAMIECKUX HECHHYCOUJATBHBIX
BEJIMYHH.

7. MOLHOCTb LIeNH HECHHYCOUAAIBHOIO TOKA.

8. Anroput™m pacuéTa 1enu Npu ASUCTBUN Ha HEE€ HECHHYCOUIAIbHOM
S1C.

9. IlepexoiHble MPOLIECCHI B NIEKTPUUECKUX LersiX. [lonsTue
MEePEXO0JIHOTO MPOIlecca U KOMMYTALUU. 3aKOHBI KOMMYTAIUH.

10. Kinaccuueckuii MeTos pacuera nepexoaHbIX MIPOLIECCOB.
Xapakrepuctuueckoe ypaBHenue. [Ipunyxaennas u cBoOo1Hast
COCTaBJISIIOLIAs! IEPEXOAHOTO Mpouecca. BiusHue Buna kopHel
XapaKTEePUCTHIECKOTO ypaBHEHHS Ha CBOOOAHYIO COCTABIISIONIYIO.

11. Maiite onpenenenue nepexoaHsIx npoueccos. Chopmynupyiite u
MOSICHUTE 3aKOHBI KOMMYTALUH.

12. JlaiiTe onpeneneHre 3aBUCUMBIM U HE3aBUCUMBIM Ha4aJIbHBIM
YCIOBUSIM.

13. Pacder nepexogHbIX poIieccoB B 1ienu R-L npu BKIIOYEHUH Ha
[IOCTOSIHHOE U CUHYCOUJAJIbHOE HAIIPSKEHHUE.

14. Pacuer nepexoHbIX mporeccoB B 1enu R-C rnpu BKIIOUEHUH HA
MOCTOSIHHOE 1 CHHYCOUJATbHOE HAIIPSDKEHHUE.

15. Pacuer nepexoaHbIx mnpoieccoB B enu R-L-C, mpu 1ByX MHUMBIX
KOPHSIX XapaKTepUCTUYECKOTO YPaBHEHHUS.

16. Pacyer nepexoausix npoueccos B nenu R-L-C, npu nByx
KOMILJIEKCHBIX COMPSYKEHHBIX KOPHAX XapaKTEPUCTUYECKOTO YPaBHEHUSI.
17. Pacuer nepexoqHbIx npoiieccoB B 1ienu R-L-C, mpu 1Byx paBHBIX
KOPHSIX XapaKTepPUCTUYECKOTO YPaBHEHHUS.

18. Pacuer nepexoaHbIx nporieccos B 1ienu R-L-C, npu 1Byx
OTPHULATENBHBIX BELIECTBEHHBIX KOPHSIX XapaKTEPUCTHYECKOTO
YpaBHEHHUSI.

19. B ueM 0cOOCHHOCTH pacyueTa MepexoIHBIX IPOIECCOB ONEPaTOPHBIM
METOJIOM IIPH CUHYCOUAATBHOM HUCTOYHHKE?

20. OnepaTopHBIif METOJI pacueTa MepexoHbIX MPOIECCOB.
IIpeob6pazoBanue Jlamiaca. M300pakeHre HaNpsHKEHUS Ha @MKOCTH U
WHIYKTUBHOCTH.

21. Ilepexox oT nzobpaskeHHs K OpUrHHAIY. Teopema pasinoskeHus..
22. Kax onpenesnsroT OpurHHal 110 3aJaHHOMY H300pakeHHI0?

23. IlocnenoBaTebHOCTH pacyeTa NepexoJHbIX IIPOIIECCOB B
JNEKTPUIECKUX LEMIX ONepaTOPHBIM METOOM.

24. TlpuBenure Ha KOHKPETHOM NpUMepe 3aKoH OMa U 3aKOHbI
Kupxroda B onepaTopHoii popme.

25. AHanu3 SNEKTPUYECKUX LTIl ¢ HeJTMHEHHBIMU dJieMeHTaMu. BonbT
-aMIIepPHBIC XapaKTePUCTHKU K OCOOCHHOCTH pacuera Lerei ¢
HEJIMHEHHBIMU AJIEMEHTAMH.

26. I'padrraeckuii MeTo1 pacyeTa HSTMHEHHON e IPH
MOCTIeJOBATEIbHOM COECMHEHNH HETMHEHHBIX JJIEMEHTOB.

27. I'padraeckuii MeTo]1 pacyeTa HeTMHEHHOW IIEIH IPH MapauIeIbHOM
COeIMHEHNH HEeTMHEWHBIX 3JIEMEHTOB.

28. I'padrrueckuii MeTo pacyeTa HETHHEHHON IEMH MPH CMELTAHHOM
COEMHEHNH HETMHEHHBIX JIEMEHTOB.

29. OCHOBHBIE MOHATHUSI MATHUTHBIX 1IETICH, BEIMYHUHBI,
XapaKTepU3YIOINe MATHUTHOE TI0JIe: MATHUTHAS HHIYKIIHS,
HaMpsHKEeHHOCTh MAarHUTHOTO TOJISl, MAaTHUTHASL IPOHULIAEMOCTb.

30. [laiite onpeneneHue SBICHUIO B3aUMHON UHAYKIMU. UeMy paBHO
COTIPOTHUBJICHHE B3aUMHOM MHIYKIUU?

31. Kak u3MeHHTCsl TOK MOCIE0BATEIbHO COSTMHEHHBIX HHIIYKTUBHO
CBSI3aHHBIX KaTYILIEK MPH 3aMEHE COIIaCHOI0 BKIIOYEHHUS Ha
BCTpEYHOE?

32. 3aKOHbI MarHUTHBIX LeNe. DKBUBAJIEHTHOCTh 3aKOHOB U BEJTUUHUH
9NEKTPUIECKUX U MATHUTHBIX LIETIEH.




33. [lepeunciuTe METOBI pacdyeTa MEKTPUIECKHUX LeTIeH,
IpUMEHsIEMBbIE ITPU HAIMYUH B3aUMHON MHAyKuuK. KakoBo npasuio
pa3BsA3KU MarHUTHBIX CBA3EH?

34. XapaxTepHUCcTUKH (heppUMATHUTHBIX MAaTEPHUAIIOB.

35. Pacyer Hepa3BETBICHHBIX MAarHUTHBIX LETICH.

36. PaznoBugHocTH (GuiabTpoB. VX OCHOBHBIE ITapaMeTphl

37. JIuHus ¢ pacnpenencHHbIMU IIapaMeTpaMu IIPH yCTaHOBUBIIIEMCSI
CHUHYCOUJAIIBHOM BO31elcTBUM. II0CTOSIHHAS pacIpOoCTpaHEeHHUs,
BOJIHOBOE CONPOTHBIIEHUE.

38. Ompeznenenue HaIpsKEHUS U TOKA B JIMHUM € paclpeieIeHHBIMU
mapaMeTpaMu Ha IIPOU3BOIBHOM PAacCTOSHUM OT €€ Hadala.

39. Ompenenenue HaIPSOHKEHUS U TOKA B JIMHUM C paclpeieIeHHBIMU
napaMeTpaMu Ha MPOU3BOJIBHOM PACCTOSHHUH OT €€ KOHIIA.

40. ITagaromue 1 OTpaKCHHbIE BOJIHBI B TMHUAU. Pa30Bas CKOPOCTb.

ITpakTrveckue 3maHus K 9k3aMeHy (001re GopMyITUPOBKH):

1. PaccunTarh 3HA4YEHUSI TOKOB JJIs1 KOKIOH rapMOHUKH Ha KQXKIIOM U3
YJIacCTKOB IIeNH U obIiee 3HaueHne aeicTByromero Toka. R=10 Om, L=5
MIH, C1=100 Mx®, C2=200 Mx®d. BennunuHa HECUHYCOUAATBLHOTO
HanpspkeHus: u=15+12sin*(314t-45)+ 11sin*(942t +30)+9sin
(1570t+60)

2. PaccuuTarh KIacCHUYECKUM METOJIOM MEePEeXOJHBIH MpoLece ToKa Ha
unaykruHoctu. U=50 B, R1 =20 Om, R2 =5 Om, L =1 ', C =100
MKD.

5.2. Ilepedyenn padoT, BeINOJIHsIeMbIX 0 JucnumnHe (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)
Kox Haspamue IIpoepsembie
WHIUKATOPBI CopeprxaHue paboThI
paboTHI paboTsI N
KOMITETEHIIU I
P1 Jlaboparopras OIIK-3-31;0I01K-3- | 1. YTo moHMMaeTCs MO BETBBIO, Y3JI0M, KOHTYPOM IEKTPUIECKOMH
pabora Nel V1;0IIK-3-B1;0IIK |cxembI?
"DneKTpuyecKue -5-31;0IIK-5- 2. B ueM oTiMuMe Mex Ay NPUHIMITNAIBHOW CXEMOH M CXEMOH
LI TOCTOSIHHOTO V1;0IIK-5-B1;YK-1 |3amemenus?
TOoKa" 3L YK-1-Y1;YK-1- | 3. Chopmynupyiite 3akoH Oma i ydacTKa LEeMH.
Bl 4. Kaxk onpenensiercs 5KBUBAJIEHTHOE COIIPOTHBIIEHHE NPH
TIOCIJIEIOBATEITLHOM,
HapauIeIbHOM U CMEIIIAHHOM COECMHEHUH PE3UCTOPOB?
5. B 4em 3axirouaercst METOJ] SKBUBAJIEHTHBIX TPeoOpa3oBaHUA?
6. ChopmynupyiiTe 1 HOSCHUTE TIEPBEIA M BTOPOii 3ak0oHBI Knupxroga
P2 JlabopaTopnas OIIK-3-31;0I1K-3- 1. Kak ompenenuts aMIUIMTYIHOE, CPEHEE U ACUCTBYIOIIEE 3HAUCHUE
pabota Ne2 V1;0IIK-3-B1;0IIK |cuHyconaansHON BEMTUINHBI?
"DneKTpuuecKue -5-31;0IIK-5- 2. Kakue crocoObl peacTaBIeHUs] CHHYCOUTATbHBIX BEIMYHUH BB

ey ogHo(asHoro
HEPEMEHHOT0 TOKa"

V1;0IIK-5-B1;YK-1
-31;VK-1-V1;VK-1-
Bl

3HaeTe?

3. Kakue mporiecchl MpOUCXOIAT B IIEMH ¢ AKTHBHBIM COITPOTUBIICHHUEM,
MUTaEMOM CUHYCOUIATbHBIM TOKOM?

4. Kakue nporecchl IPOUCXOAAT B LIEMU ¢ UHIYKTUBHOCTBIO, TIUTAEMOM
CUHYCOUITBHBIM TOKOM?

5. Kakue nmporeccsl IpOUMCXOIAT B LIEMIU C €eMKOCThIO, TUTaeMOM
CHUHYCOHMIATbHBIM TOKOM?

6. KakoB (pu3nueckuii CMBICT aKTUBHOW, PEAKTHBHOM W TIOTHOM
MOIITHOCTEH, MOTPEOIIAEMBIX MIEKTPUIECKOH IEbi0?

7. Kaxast MOIIHOCTH MOTPEOIsIeTCS IEMbIO C AKTUBHBIM
COINPOTUBIIEHUEM, UHIYKTUBHOCTbBIO, EMKOCTBIO, CO CMEILIaHHbIM
coemnHeHHEM daeMeHToB R,L,C?

8. Uto Takoe KOdpPHUIHUEHT MOITHOCTH?

9. OnuumTe NPOLECCH, MPOUCXOASALINE B ANEKTPUIECKON Lienu
COCTOSIILIEH U3 NOCTIEN0BATENIbHO COEMHEHHBIX PE3UCTOPA U KaTYLIKU
WHIYKTHBHOCTH (PE3UCTOPA M KOHJECHCATOPA).

10.0Onummmte npouecchl, MPOUCXOISMIINE B HIEKTPUIECKON Lenn
COCTOSIILEH U3 mapayieIbHO COEAMHEHHBIX PE3UCTOPA U KATYIIKH
WHIYKTHBHOCTH (pE3UCTOpa M KOHJCHCATOPA).




P3 Jlaboparopras OIIK-3-31;0I01K-3- | 1. B uem 3akmtogaercs 3¢ (eKTHBHOCTS IPUMEHEHHS TPeX(Pa3HOTO

paboTa Ne3 VY 1;0IIK-3-B1;0I0K |nepemeHHoro Toka?
"Tpexda3nbie -5-31;0I1K-5- 2. OnmmmTe crocoOs! n300paxeHus TpexdasHoii cucremsl DJIC,
anextpudeckue nemn | Y 1;0I1K-5-B1;VK-1 |ycTpoiicTBO Tpexda3zHOro CHHXpOHHOTO TeHepaTopa.
nepemenHoro Toka" |-31;YK-1-Y1;YVK-1- 3. Ykaxkutre ocHOBHbIE HEIOCTATKU HECBS3aHHON Tpex(a3HOW CHCTEMBI.
B1 4. OnuIuTe cXeMy, OCHOBHBIE COOTHOLLIEHHUSI M HAPUCYITE BEKTOPHYIO
JFarpaMMy JUIS 9eTHIPEXITPOBOIHON Tpexda3Hoil 1enu (3BE3/15I C
HEUTpPaIBHBIM MPOBOAOM) B CHMMETPUIHOM PEXUME pabOTEHI.
5. Onuumure cxemy, OCHOBHbIE COOTHOLIEHHSI U HAPHCYHTE BEKTOPHYIO
JFarpaMMy IUIs TPEXITPOBOIHOM TpeX(ha3HOM eI MPH COSTHHEHUT
Harpy3KH 3Be3/101
B CUMMETPUYHOM PEKUME PAOOTHI.
6. OnmuIuTe HECUMMETPUYHBIN PeXXUM pabOoTHI Tpex(ha3HOH e pU
COCAMHEHHNH Harpy3KH TpeyroiabHUKOM. [IpoBeanTe cpaBHUTEIBHBIN
aHaIU3 YeThIpex U
TPEXIPOBOJHOM LIETH.
7. OnumuTe cxeMy, OCHOBHBIE COOTHOIICHUS U HAPUCYHTE BEKTOPHYIO
JFarpaMMy JUIS COCIMHEHHUS Harpy3Ku TPEYroJIbHUKOM B
CUMMETPUYHOM pEKUME PAOOTHI.
8. OnummTe HECUMMETPUYHBIA PEXXUM PaOdOTHI TpeX(a3HOU LenH IpH
COCAMHEHNH HATPY3KH TPEYTOIBHUKOM, HAPHCYHTE BEKTOPHYIO
nuarpammy?
9. OnuumTe NOHATHS aKTUBHON, pEAKTUBHOM U MOJIHOM MOLITHOCTH
TpexdazHoii menw.
10. OnumuTe METO B H3MEPEHUST MOIITHOCTH Tpex(a3Hoil 1enH.

P4 KonTpoinbHas OIIK-3-31;0I01K-3- | 3agaua Nel JIuHeitHbIE 31€KTPHUUECKUE LETTH TIOCTOSHHOTO TOKA
(nomamnss) padora | Y1;0IIK-3-B1;0IIK |3angada Ne2 JInHeitHbIC 3JEKTPUYECKHUE LIETH CHHYCOUAAILHOTO
"UccnenoBanue -5-31;0I1K-5- MEPEMEHHOTO TOKa (0HO(pa3HBIC IIETTH )

JIMHEHHBIX V1;0I0K-5-B1;YK-1 [3amaya Ne3 JIuneiinble aneKTpUUecKue e CHHYCOUIaIbHOTO
ANMEKTPUIECKUX -31;YK-1-Y1;YK-1- | mepemenHoro Toka (TpexdasHble 1enn)

nemnen nocrostuHoro | Bl

1 TIePEMEHHOTO

TOoKa"

P5 JlaGopaTopnas OIIK-3-31;0I1K-3- 1.B xakux ciaydasx BO3HUKAIOT HECUHYCOUAAIbHBIE TOKU U

pabota Nel VY 1;0IIK-3-B1;OI0K | HanpsokeHus?
"UccnenoBanue -5-31;0I1K-5- 2.YT0 Takoe rapMOHUKHU HAIPSKEHUS?
JIMHEHHOU V1;0IIK-5-B1;YK-1 |3.Uro Ha3bIBacTCS HYJIEBOIl FTapMOHUKON?
anekrpudeckoit nenu |-31;YK-1-Y1;VK-1- |4.B 4yem 3akIr04aroTCs OTIHYHS YeTHOI U HEUSTHOU (PYHKI[HIA?
pu nepuoauueckux | Bl 5.KakoBa rocneoBaTenbHOCTh pacyeTa ey HECUHYCOUJAIbHOTO
HECHHYCOUJAIbHBIX TOKa?
ToKax"
P6 JlaGopaTopnas OI1K-3-31;0TI1K-3- 1. Yto moHnMaeTcs O BETBBIO, Y3JI0M, KOHTYPOM 2JIEKTPUUYECKOM

paboTa Ne2 "Ananus
Lere TOCTOSTHHOTO
TOKa ¢
HEJITMHEMHBIMHU
JjeMeHTaMu"

V1;0IIK-3-B1;0IIK
-5-31;0I1IK-5-
V1;0IIK-5-B1;VK-1
-31;VK-1-V1;VK-1-
Bl

cXxeMmbl?

2. B ueM oTiMuMe Mex Ay IPUHIMIINAIBHON CXEMON U CXEMOU
3aMeleHus?

3. Chopmynupyiite 3akon Oma aj1s1 yyacTka 1enu?

4. Kak onpenensercst 59KBUBAJICHTHOE COIIPOTUBIICHUE IIPU
MOCTIeIOBATENEHOM, TIAPAJUIETFHOM U CMEIIAHHOM COEMHEHUH
pe3ucTopoB?

5. B 4em 3akiroyaeTcst METO.T SKBUBAJICHTHBIX MTPe0Opa3oBaHmii?
6. ChopmynupyiiTe 1 HOSCHATE EPBHIA M BTOPOii 3akoHbI Knupxroda?
7. Kakue menu Ha3pIBalOTCS TMHEHHBIMU, @ KAaKKe HeJTUHECHHBIMU?
8. [TosicauTe rpaduyeckuii METOI pacueTa HeJIMHEWHBIX 1enen?




P7 JlaGopaTopnas OIIK-3-31;0I0K-3- 1./]71s1 KaKo! LIeNM MCIOJIb3YIOTCS /1Ba 3aKOHA KOMMYTAIU1
paboTa Ne3 VY 1;0IIK-3-B1;OI0K |3nekTpruecKkux Lenei, coaepkanx KOHACHCATOPhI U KaTyIIKH
"[lepexonHble -5-31;0I1IK-5- HUHIYKTUBHOCTU?
MIPOLIECCHI B V1;0IIK-5-B1;YK-1 |2.YTo Takoe MOCTOSTHHAS BPEMEHH JJIEKTPUIECKO 1enn?
JTUHEHHBIX -31;YK-1-Y1;YK-1- |3.B TeueHuu Kakoro NpoMeXyTrka BpeMeH! 3aKaHUMBaeTCsl TIEPEXOJHBII
EKTPUYECKUX B1 IPOLECC B ANEKTPUUECKOIT Leru?
nersx" 4.Kax onpenenuts IOCTOSHHYIO BPEMEHU 110 3KCIIEPUMEHTAIbHBIM
3aBUCUMOCTSIM TOKa U HaNpsDKEHHS MIPU IEPEX0JHOM Tporecce?
5.Kak paccuurarh nocTossHHYI BpeMeHH Hepa3BeTBiEHHbIX RC u RLC-
ueneun?
6.Kak onpenenuTs eMKOCTh KOHJICHCATOpA UM COTPOTUBIICHHUE
pes3ucTopa Mo KpUBOH 3apsiiKK MM pa3psiIKd KOHAEHCATOPA Yepe3 dTOT
PE3UCTOP, €CIIM U3BECTEH OJMH U3 3TUX NapaMeTpoB?
7.Kax n3MeHMTCS XapakTep NEPEX0IHOTO Ipoliecca IIPH yBEINYEHUH
conportuBienus R B nocaenoparensHoit RLC-tienmn?
P8 JlaGopaTopHas OIIK-3-31;0IIK-3- | 1.Yto Ha3bIBaIOT ueThIpéxnontocHukoM? Jlaiite onpenenenue u
pabora Ned VY 1;0IIK-3-B1;OI0IK | npuBenuTe npuMepsl.
"UccnenoBanue -5-31;0I1K-5- 2.Kakue 4eThIpEXITONIOCHUKH Ha3bIBAIOTCA aKTUBHBIMH U MTACCUBHBIMU,
JIMHEUHBIX Y 1;0IIK-5-B1;VK-1 | cuMMeTpHYHBIMH H HECUMMETPHIHBIMU?
MAaCCUBHBIX -31;VK-1-Y1;YK-1- | 3.IIpuBenute ypaBHeHHs HOPMBI A MACCHBHOTO YETHIPEXITOMIOCHUKA U
4eThIpEXMOMOCHUKO | Bl 0OBSCHHUTE UX CMBICI.
B" 4.TloxaxwuTe, KaK SKCIEPHMEHTAIBFHO OMPEALNAIOTC KO GUIeHTs!
ypaBHEHUH HOPMBI A TACCUBHOTO YETHIPEXIIONIOCHUKA.
5.YTto noHUMaeTcs MOJ XapaKTepUCTUYECKUM COIPOTUBICHUEM
acCUBHOIO 4eThlpéxnomntocHuka? Kak oHo onpenensercs?
6.Kak onpenenuTs MOCTOSHHYIO OCJIa0NIeHNsT YeTHIPEXTIONIOCHUKA, YTO
OHa MOKa3bIBaeT?
7.Kaxk onpeneniTh MOCTOSIHHYIO (ha3bl YETHIPEXTIONMIOCHHKA, YTO OHA
MOKa3bIBaeT?
8.Kakue popmsbl 3amucu ypaBHEHH TACCUBHOTO YETHIPEXTIOTIOCHUKA
BO3MO>KHBI?
P9 JlabopaTopHas OIIK-3-31;0I1K-3- 1. YTo Ha3BIBAIOT JICKTPHUCCKUM PHUIBTPOM?
pabdota Ne5 V1;0IIK-3-B1;0IIK |2. Kakue ObIBaroT BUIBI PHIBTPOB H B U€M HX OCOOCHHOCTH?
"HccnenoBanne -5-31;0I1IK-5- 3. Uro moapa3zymeBaeTcs 1oJ cBOMCTBaMHU (puibTpos?
ANEKTPUIECKUX V1;0IIK-5-B1;YK-1 |4. Yro Takoe ko3 duIineHT 3aTyxanus?
¢mIsTpOB" -31;YK-1-V1;VK-1-
B1
P10 Koutponphas OIIK-3-31;0IIK-3-  |3amaga Nel MccnenoBanue nepexoIHbIX MPOLECCOB B CIOKHBIX
(nomamnss) padora | Y1;0IIK-3-B1;0I1IK | 30eKTpUYECKHX EMSIX KJIACCHUECKUM M ONIEPATOPHBIM METOAAMHU
«HccnenoBanue -5-31;0I1K-5- 3anaya No2 Pacuér nepexoHbIX NMPOILIECCOB B IMHEHHBIX LIEMAX MPU
NIEPEXOTHBIX V1;0IK-5-B1;YK-1 |cunyconnaabHbIX BO3IEHCTBUAX
MIPOLIECCOB B -31;VK-1-Y1;YK-1-
JIMHEHHBIX B1
SIEKTPHIECKIX
LETISIX»

5.3. OueHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme GI/IJ'IBTOB, TECTOB U T.l'l.)

MHuHHCTEPCTBO HAayKH U BhIciIero oopazosanus Poccuiickoit denepannu
Hosotpowutkuii gpumuan

denepanbHOTO rOCYIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIFHOTO YIPEKICHUS
BBICIIIETO 00pa30BaHUs

«HanuoHanbHbIN Mccae10BaTeNbCKUM TEXHOJIOTMYECKUN YHUBEPCUTET
«MUCHUCY

Kacgenpa DnekTposHEpreTUKH U MEeKTPOTEXHUKU

BUJIET Ne 0

JucrummHa: «Teopernueckne 0CHOBBI AIIEKTPOTEXHUKID
Hanpasnenue: 13.03.02

®dopma 00ydeHust: OUHas

dopma poBeaeHNS SK3aMeHA: MTHCEMEHHAS

1. AHanH3 NMEKTPUYECKUX [eNell ¢ HeNMMHEHHBIMA 3IeMEeHTaMH. BobT-aMITepHbIe XapaKTePHCTHKNA H 0COOCHHOCTH pacyera menei
C HEJIUHEIHBIMH 3JIEMEHTaMH.

2. Tlepexon oT u300paxeHus Kk opuriHany. Teopema pasinoskeHus.

3. PaccunTarh 3HaYCHHS TOKOB IS KaXKIOH FAPMOHKKHU Ha KaXK/IOM M3 YUaCTKOB LIETTH U 0o0IIee 3HaUeHHE JEHCTBYIOIIETO TOKa.
R=10 Om, L=5 mI'z, C1=100 Mx®, C2=200 Mx®P. Benmanua HeCHHYCOMANBEHOTO HANPsDKeHUs: u=15+12sin*(314t-45)+ 11sin*




(942t +30)+9sin(1570t+60)

3agaua 1. JIng 3aMKHYTOrO MarHUTOIPOBOJA ONPENEIUTh TOK.
3amaga 2. PaccuuTaTh KJIaCCHYECKAM METOJIOM IIEPEXOIHBIH MpoIece TOKa Ha HHIYKTHBHOCTH.

CocraBuiI: CT. penojiaBaTenb J.B. Benbix
3aB. xadenpoi Dud P.E. Maxupuna

JIMCTaHITMOHHO 9K3aMeH MOXKET IIPOBOJUTHCS B 3IEKTPOHHOHU cpezie. DK3aMEeHAIIMOHHEIH TecT copepxut 30 3amanuii. Ha pemenne
otBoauTcs 60 MUHYT. PazpenieHHbIe MONBITKY - OJTHA.

OGpa3zer 3agaHuii U1 5K3aMEeHa, IPOBOJIMMOTO JUCTaHIIMOHHO B JJIEKTPOHHOM cpere.
1 [JaiiTe onpeneneHue 3NMeKTPUIECKOMY TOKY

— YIOPSIOYCHHOE JBIKEHUE YAaCTUI] MM KBa3UYACTHI], KOTOPBIE SIBISIOTCS HOCUTEIAMH EKTPUIECKOTO 3apsiia;
— HEYNOPAA0UEHHOE JBIKEHNE YaCTHL] MM KBa3HYACTHII, KOTOPbIE SBISIOTCS HOCUTEISIMHU MEKTPUUECKOTO 3apsiaa;
— NBIDKCHUE YaCTHII, IPEICTABIIAIONNX CO00I AEeKTPUIECKIH 3apsiT;

— KpUBOJIMHEHHOE IBMKEHHE YaCTHII, HE SBILIONINXCS HOCUTEIISIMH 3apsia.

2.YacTp uenu Mexay IByMsl TIOOBIMH TOUKaMH -3TO

— y3eI

— Y4acTOK LIeTH;

— BETBB;

— KOHTYP.

3.MouHOCTh U3MEPSIETCS

— BOJIETMETPOM;

— aMIepMeTpoM;

— BaTTMETPOM;

— OMMETPOM.

4.IIpousBeneHne TOKa Ha HaNIPsHKEHUE:

— TOK;

— HalpsDKEHHE,;

— CONPOTHBIICHUE;

— MOII[HOCTb.

6. Enununa u3MepeHus: ConpoTHBIIEHUS:

— BT

—B;

—a;

— OM.

7. HanpspkeHue uzmepsiercs

— BOJIETMETPOM;

— aMIEpPMETPOM;

— BaTTMETPOM;

— OMMETPOM.

8. BonbTMeTp BKIIIOYAETCS B IIETh

— CMeIIIaHo;

— TapaIensHo;

— IOCIe0BaTENbHO;

— MapanjenabHO U MOCIeA0BaTENbHO.

9. Kaxas Benru4anHa n3MepsieTcst BATTMETPOM

-R.

10 B cetb 50 I'u BiitoueHa karyiika ¢ ”HIyKTUBHOCTBI0 L=0,0127 I'n u akTHBHBIM conpoTuBiieHueM r=30M. Onpenenutb
PEaKTUBHOE U MOJTHOE COMPOTHUBIICHHE KATYIITKH:

—4 Owm, 5 Owm;

—50m, 4 Om;

—70wm, 10 Om;

-90m, 12 Om.

11. Yemy paBna cuiia Toka B ceTH I. Eciin akTHMBHOE CONIPOTUBIIEHHE KAaTYILKH, BKIIIOUEHHON B ceTh 1=6 OM, cos [1=0,6, U=120 B:
—5A;

—6A;

—10 A;

-12 A

12. CoemuHenue, cocTosimee U3 3 BETBEH, U UIMEIONIMX OJMH OOIINH y3el1, Ha3bIBACTCsI

— IapauIeNbHOE;

— MOCJIEI0BATENBHOE;




— 3Be3/a;
—TpEYrONbHUK.

13. Benmmumaa, 00paTHAast CONPOTHUBIICHUIO, HA3BIBACTCS

— TOK;

— HanpshKeHHE,;

— MOII[HOCTb;

— TIPOBOJIMOCTb.

14. OTHOUIEHNE HANPSKEHUS K TOKY Ha3bIBaeTCA

— pabora;

— 97C;

— CONPOTHBIICHUE;

— MOII[HOCTb.

15. OcoOeHHOCTBIO MapaIeIbHOIO COSTUHEHHS SIBISIETCS

— OMHAKOBOE COTIPOTHUBIICHHE;

— OIMHAKOBAas MOIIHOCTH;

— OIMHAKOBOE HANPSIKEHUE;

— OMHAKOBHII TOK.

17. Tak 0603Ha4aeTCs HA CXEME:!

— KOHJIEHCATOoP;

— pe3ucTop;

— 97C;

— KOMMYTallMOHHBIH ammnapar.

18. MommHOCTb oTpeduTeNs paccUuThIBacTCs o Gopmye:

— P=U*I;

— P=E*;

—P=I*R;

-P=U/L

19. ConpoTuBiIeHUE IPOBOJHUKA 3aBUCHUT:

— OT JUIMHBI IPOBOIHUKA;

— OT IJIOIAJH [TOTIEPEYHOT0 CEUCHUs! TPOBOIHUKA;

— OT MaTepHala MPOBOTHUKA,;

— OT JUTMHBI IIPOBOJHUKA, OT IJIOIIAAHN ITOTIEPEYHOTO CeUCHNUS IPOBOJHIKA, OT MaTepHaIa IIPOBOTHHUKA.
21. YcTpoiicTBO, COCTOSIIME U3 ABYX MPOBOAHUKOB, Pa3IeNEHHBIX JUAIEKTPUKOM, Ha3bIBa-eTCS
— pe3ucTop;

— TIOTPEOHTEE;

— UCTOYHUK NTUTAHUS;

— KOHJIEHCATOoP.

22. Tox I mpu P=1000 Bt u U=100 B pasen

— 1000 A;

—100 A;

- 10 A;

-1A

23. Tak 0003HauaeTCs HA CXeMe

— KOHJIEHCaToP;

— pe3ucTop;

— 97C;

— KOMMYHUKallMOHHBIH amnmapar.

24. Cuna ToKa B 3JIEKTPHIECKOH 1ienu npsamo nponopunoHaibHa 3/1C n 06paTHO IPONOp-IHOHANBHA TOITHOMY JIEKTPHYECKOMY
COIIPOTHBIICHHIO IIETIH — 3TO

—3akoH OmMa;

— 1ii 3akon Kupxroda;

— 21 3akon Kupxrooa,

— canencreue 1ro 3akona Kupxroda.

25. Ecnu cxema pieKTpruuecKoi 1enu coaepkuT 6 ucrounukoB DJC u 8 y3710B, TO KOJMUE-CTBO YACTUYHBIX TOKOB, KOTOPBIE
HEoO0X0IMMO OTIPEACIIUTh B OJHON U3 BETBEI IO METO.y HAJIOXKCHUS, PABHO
- 8;

-5

—6;

-17.

26. Tok IpoBOIUMOCTH 00JIaTaCT B..

— MOJIYIIPOBOTHUKAX;

— NPOBOJHHKAX;

— TURIIEKTPHUKAX;

— BO3MYyXe.

27. Touka nepeceyeHHs: BHEIIHEH XapaKTePUCTUKU UCTOYHUKA C OCBIO HAIPSKEHHs COOT-BETCTBYET PEXKUMY
— XOJIOCTOTO XO/a;

— COINIaCOBAaHHOU Harpys3Ku;

— KOPOTKOT'O 3aMbIKaHuUS;




— HOMUHAJIbHOU Harpy3Ku.

28. Hocurenu 3apsiga

— DIIEKTPOHEI;

— OTpHUIaTEeIbHBIC HOHEL,

— MOJIOKHUTENbHBIE HOHBI;

— BCE U3 IIEPEUUCIIEHHOTO.

29. DneKTpu4ecKuil TOK B METaJIax-3TO

— OecropsIIOYHOE ABHKEHHE 3apsDKCHHBIX YaCTHII,
— JIBIJKEHUE HOHOB;

— HalpaBJICHHOE JBIDKEHUE CBOOOIHBIX 3JIEKTPOHOB;
— JIBIDKCHUE HIICKTPOHOB.

30. DHeprus, B KOTOPYIO peoOpasyeTcst AEKTpUIecKas SHEpTUs Ha UA€AIbHOM EMKOCTHOM DJIEMEHTE:
— MarHUTHOE MOJIE;

— JIIEKTPUYECKOTO TIOJIS;

— TEIJIOBYIO;

— MEXaHUYECKYIO.

5.4. MeToauka OLIeHKH 0CBOCHHS AUCUMILIMHBI (Moay.1s, npakTuku. HAP)

[Ipu oreHKe pe3ynbTaTOB BHINOJHEHHS KOHTPOJIBHOM (loMaIlrHel) paboTs! HCIONb3yeTcss OMHAapHAs CUCTEMa, KOTopast
HpeIyCMaTPUBACT CIEAYIOIIUE PE3YJIbTAThl U KPUTEPUH OLICHUBAHHUS:

PesynpTar oneHuBaHus Kpurepun oneHku

«3aUTCHO»: BrimostHEHB! Bee 3aaHUs] KOHTPOJIBHOM paboThl, 1100 IOMYIIeHbl HEe3HAYUTEIbHbIC OIMIMOKH TIPH
BBIIIOJTHEHHU.

«HE 3aYTEHO»: CTyneHT He BBINOJIHUI WM BBINOJHWI HENPAaBHIGHO 33aJaHKsl KOHTPOJIBHOH (IoMalnHeit) paboThl.

[Ipu oreHKe pe3ynbTaTOB 3aMIUTHI OTYETOB IO Ta00PATOPHEIM paboTaM HCIONIb3yeTCss OMHApHAs CHCTeMa («3a4TeHOY / «He
3aYTEHO), KOTOpast IPEIyCMaTPHBACT CIIEAYIONIME PE3YJIbTAThl U KPUTEPUH OLICHUBAHUS:

«3a4TCHOY - BBITIOJTHEHBI BCe 3aaHNs 1aO0PaTOPHOH pabOTHI, CTYAEHT OTBETHII Ha BCE KOHTPOJILHBIE BOTIPOCHL.

«He 3a9TeH0» - CTYEHT He BBIIOJIHIII WX BBITIOJHIUI HEPABUIIEHO 3a/1aHMs J1TaO0opaToOpHO pabOTHI, CTYAEHT OTBETIII HA
KOHTPOJIbHBIE BOIIPOCHI C OIIUOKAMH MITH HE OTBETHII Ha KOHTPOJIBHBIE BOIIPOCEHL.

OreHKa pe3ynbTaToOB 3a4eTa OCYIIECTBILIETCS 0 OMHAPHOM cHcTeMe («3a4TeHO» / «HE 3a4TEHO).

Pesynbrar oneHuBanus:

«3aUTCHO» - BoimonHeHs! Bce 1abopaTtopHble paboThl, 3a4TeHa JOMAaIIHssA padoTa.

«He 3auTeHo" - He BeImosHeHa X0Ts ObI 0J{Ha JTabopaTopHas paboTa MM HE 3a4TeHa KOHTPOJIbHAS (OMAIIHs) paboTa.

[Ipu noBeneHNM 3k3aMeHa B MUCbMEHHOH (hopMe KPUTEPUSMHU OLCHKHU SIBISIOTCS

«OTnu4HO»: Bce Bonpochl Ouiiera U3710KEHBI TI0JHO (B paMKax IPOrpaMMbl Kypca MIIM JIEKIIMOHHOTO Kypca) W TOYHO.
CriocoOHOCTh CaMOCTOSATENTFHO MBICIIUTD, SICHO U ITOCIEAOBATEIBHO H3JIaraTh COAepKaHNe OTBETa, yMEHHE 0000IIaTh MaTepHal,
JieTaTh BEIBOABL. [IpaBHIbHBIC OTBETHI HA JOMOIHUTEIBHBIE (IPOBEPOUYHEIE) BOIIPOCH! B paMKkax Omiera. [TogpoOHoe n3noxenne
OCHOBHBIX I10JIOXKEHUH oTBeTa B Jlucte ycTHOrO ompoca.

«Xoporo»: Bce BOmpOCH! B 1IeNOM PacKpBITH, HO H3JI0XKEHBI HEOCTAaTOYHO MOJHO (He MeHee, 4eM Ha 80 — 90 %), mmbo B
OTBETE COCPKATCS HETOUYHOCTH (B IMEHAX, XPOHOJIOTHH, B HA3BaHIH TEPMUHA IIPH TOHUMAaHWH €T0 CyTH U T.A.). Hanmmane
JIOCTaTOYHO MOAPOOHBIX 3amucel B JINCTe yCcTHOTO ompoca.

«Y IOBIETBOPUTENBHOY: HW3noxeHne kaxxaoro Bormpoca B He MeHee, 4eM Ha 60 %, rpyOble OmMOKY B NEPHOIU3ALMSX,
KTacCH(UKaNNIX, TPAKTOBKE OCHOBHBIX MTOHATHH U T.1. He3HaHWe 0HOTO U3 BOIIPOCOB MOJKET OBITH KOMIICHCHPOBAHO JPYTUM
BOIIPOCOM (Ha YCMOTpPEHHE TPEoaBaTelsl) IIPH COOTBETCTRYIOMIEeH 3anucH B JIucte ycTHOTO onpoca. HemocnenoBarensHoe
U3JI0’KEHUE MaTepuana, HeyMeHHe eNaTh BBIBOIBI.

«HeynoBi1eTBOPUTETBHON: OrtcyrctBue 3ammceil B JIucte ycTHOrO ompoca, 0TKa3 OT OTBETa, NOJAMEHa OJHOTO BOIpoca
JpyruM, Hajauuue mmnapraiku. V3noxenne BonpocoB MeHee, yeM Ha 60 %. He3HaHue OCHOBHBIX MOHATUH U NOJOXKEHUN TEMBIL.
HecmocoGHOCTH CBSI3HO U3T0KUTH MaTepual.

HpI/I NOBCACHHUHN DK3aMCHA B JMUCTAHIIUOHHO B DJICKTPOHHOM PCCYPCC KPUTCPUAMU OLICHKU ABJIAIOTCA:

«OTnmaHOY: Ionyuernue 6omee 90 % OGanIoOB MO TECTY MPHU BHINOJHEHUH TECTa 3@ PETTAMEHTHPOBAHHOE BpPEMs
«Xopo1o»: Iomyuenue ot 75 10 90 % OannoB MO TECTy MPHU BHINOJHEHHH TECTA 3a PEITTAMEHTHPOBAHHOE BpeMs
«Y 10BJIETBOPHUTENBHOY: IMonyuenne ot 50 no 75 % GanIoB MO TECTY NPH BHINOJIHEHUH TECTa 33 PETIIaMEHTUPOBAHHOE

6. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas jqurepartypa

6.1.1. OcHoBHas IuTEpPaTYpa

ABTOpBI, COCTaBUTEIHN 3armnaBue Bubmmoreka M3parenscTBO, TOM, 3I11. aapec




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.1 |JI.A.Becconos Teopernueckue OCHOBBI M.: FOpaiir, 2012,
ANEKTPOTEXHUKH.
DNEKTPUUYECKUE LICTIH:
YueOHuk
JI1.2 |I'T.Pekyc OCHOBBI EKTPOTEXHUKHU U M.: Boicuruk., 2008,
MPOMBILUICHHOHN JICKTPOHUKH
B IIPHIMeEpax | 3a/1a4ax ¢
pemeHusMu: Y4eOH.mocoone
JI1.3 |T.W.ArabekoB Teopernueckue OCHOBBI CTIG.: Jlans, 2010,
JJIEKTPOTEXHUKU. JIuHelHbIe
ANEKTPUIECKHE LenH: Y4el.
nocobue
JI1.4 |T.1.AraGekoB Teopernueckne OCHOBBI CII6.: Jlans, 2010,
3J1eKTpoTeXHUKU. HenuHelnbie
JIIEKTPHYECKHUE IICTTH.
DJIEKTPOMArHUTHOE ITOJIE:
VYueb. mocobue
JI1.5 | JIunun K.B. DJEeKTPOTEXHUKA: ydeOHOe H® HUTY MUCuC, 2020,
mocooue www.nf.misis.ru ; http://elibrary.misis.ru
6.1.2. JlonosiHuTeBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIHN 3armnaBue Bubmmoreka M3parenscTBO, TOM, 3I11. aapec
JI2.1 | I'.I'.Pexyc, COOpHUK 33724 1 yIIpaXHEHNH M.: Beicu. 1k, 2001,
AN.benoycos IO 3JIEKTPOTEXHUKE U OCHOBaM
ANIEKTPOHUKU
JI2.2 | A.C.KacarkuHs, DJIeKTpOTeXHUKA: Y UeOHUK M.: Akanemus, 2008,
M.B.Hewmriios
JI2.3 [JIuxaues B.JL ONeKTpOTeXHHUKA: CIIPaBOUHK M.: COJIOH-ITPECC, 2010,
http://biblioclub.ru/index.php?
page=book&id=117585
JI2.4 | Ky3oBkun B.A. Teoperuueckas M.: Jloroc, 2006,
JJIEKTPOTEXHHKA : YIeOHUK http://biblioclub.ru/index.php?
page=book&id=89927
JI2.5 | Heiiman B.IO. Teopernueckue OCHOBBI M.: lupekr-Menua, 2014,
ANEKTPOTEXHHUKU B IPUMEPAX H http://biblioclub.ru/index.php?
3ajadax : yuebHoe mocobue page=book&id=233698
6.1.3. MeTronuueckue pa3padoTku
ABTOPEI, COCTaBUTENIN 3arnaBue bubnnoreka W3paTenbcTBO, TOI, 371. aapec
JI3.1 |M.H. [laBb1akuH, DNEKTPOTEXHUKA U H® HUTY «MHUCuCy», 2013,
C.H.BackoB aNeKTpoHHKa: JIabopaTopHBIH http://elibrary.misis.ru; www.nf.misis.ru
OPAKTHKyM
JI3.2 |backos C.H. HccnenoBanue nepexo HbIX H® HUTY "MUCuC", 2011,
MPOIIECCOB B JIMHEHHBIX ttps://lms.misis.ru
ANEKTPUICCKUX TICTISX:
Meroanueckue ykazaHus IS
BBITIOJTHEHHS PacYEeTHO-
rpaduuecKoil padoThI
JI3.3 | Bbackos C.H. Pacuer snekrpuueckux nernei H® HUTY "MHUCuC", 2016,
MOCTOSTHHOTO U TIEPEMEHHOTO ttps://Ims.misis.ru
TOKa: MeToanIeCKHe YKa3aHHsI
K pacueTHO-TpadUUeCKOM
pabote
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKAIMOHHOM ceTu «UHTEepHeT»
D1 | Jlexumu mo »IEeKTPOTEXHUKE https://dprm.ru/elektrotehnika/lekcii
32 | Teopermueckue OCHOBHI AJIEKTPOTEXHUKH https://lms.misis.ru/
23 | KubepJlennka www.cyberleninka.ru
D4 |HO® HUTY "MUCuC" www.nf.misis.ru
D5 | Poccuiickas HaydHas 3JEKTpOHHAS OUOIHOTEKA www.elibrary.ru
56 Kadenpa snexrposnepreTuku u snektporexunkd H® | http://kafedra-ee.ru/

HUTY MUCuC




6.3 IlepeueHb MPOrpaMMHOro odecnedeHust

I1.1 |Mathcad 14.0 University Classroom Perpetual

I1.2 | Micro-Cap 10 Evaluation

I1.3 Microsoft Teams

114 Zoom

I1.5 |MATLAB & Simulink

6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccHoHATbHBIX 0a3 JaHHBIX

H.1 |https://online-electric.ru/ - OHIaWH-DIEKTPUK

N.2 |https://new.fips.ru/ - ®eaepanbHbIil HHCTUTYT MPOMBIIIICHHONH COOCTBEHHOCTH

N.3 | http://window.edu.ru - MUadopmannonnas cucrema « EqrHOE OKHO 1OCTYyHa K 00pa30BaTeIbHBIM PECYpCcam»

.4 |http://electricalschool.info/electronica/994-analogovaja-i-cifrovaja-jelektronika.html - Illkosa as1st 2IEKTPUKOB

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE

Ayn. | Haznauenue OcHaieHue
139 VYuebHas nabopartopust (xommbloTepHbld | Kommmekr  yueGHOIT mMebenmm Ha 24 wMmecra  miud
KJIACC) Kabuner KypCOBOTO u | oOyuaromuxcs, 12 CTallMOHAPHBIX KOMIIBIOTEPOB ISt
JATUTOMHOTO NPOEKTHPOBAHMS, | 0OyJalomuxcsi, |  CTalMOHApHBIH  KOMITBIOTEp  JUIA

CaMOCTOSITEIFHOH paboTh! OOyJaromumxcs | mpernojasatens (Bce C BEIXOZOM B HHTEPHET), NPOEKTOP,
9KpaH HAaCTEHHBIH, KOMMYTaTrop, JOCKa ayJuTOpHasd
MenoBas, BeO kamepa Logitech, kononku, goctyn k IUOC
Vuusepcurera MUCHC w4yepe3 InuuHBIM KaOWMHET Ha
mratpopme LMS Canvas u Moodle, nureH3nOHHBIE
nporpammbl MS Office, MS Teams, antusupyc Dr.Web.

8. METOJUYECKHUE YKA3AHNUSA J1JI51 OBYYAIOIIUXCA

B nponecce n3ydeHns: TUCUUILIHHBI BBIICISIOT JJBa BUIA CAMOCTOSTEIEHON pabOoThI: - ayTUTOpHAS; - BHEAyAUTOPHAs. AyITuTopHas
caMoCTOsTeNIbHas paboTa 110 TUCIUILIMHE BEIIOTHACTCS Ha YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIperioaBatels. BHeaynnTopHas
caMocTosTeNlbHas paboTa - IIaHupyeMas yaeOHast pabota 00yJaromuMcs, BEIOTHsIeMAast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO U
IPU METOANYECKOM PYKOBOJICTBE IIPEMOAaBaTelis, HO 0e3 ero HemoCpeACTBeHHOTo yuacTus. CaMoCTOsATeIbHAs paboTa, He
TpeIyCMOTPEHHAs IPOrpaMMON YueOHOH JUCIUIUINHBI, PACKPHIBAIOIICH M KOHKPETH3HPYIOLICH ee CoJIepyKaHne, OCYIIECTBIICTCS
00yJarmmMcs THAIMATHBHO, C TETbI0 peaTi3aui COOCTBEHHBIX YIeOHBIX M HAYIHBIX HHTepecoB. st 6oee 2 HEeKTHBHOTO
BBIIOJTHEHUSI CAMOCTOATEIBHON paboThI O AUCIUILIHHE NIPENoaBaTedb PEKOMEHYEeT NHCTOUHUKH AT paOOTHI, XapaKTepU3yeT
HanboJee paloOHAIbHYI0 METOAUKY CAMOCTOSTEIBHON pabOoThI, IEMOHCTPUPYET paHee BHIMOJHEHHbBIC 00yJaroIMMICs paOOThI U T.
1. Buzier 3amanuii U1 BHEAyIUTOPHOH CaMOCTOSTEIBHON pabOTHL, HX COJep)KaHNe U XapaKTep MOTYT HMETh BApPHATHBHBIN 1
nuddepeHIpoBaHHEIA XapaKTep, YIUTHIBaTh HHINBHIYAIbHBIE 0COOEHHOCTH 0Oydatomerocss. CaMoCTOSTENbHas padoTa MOXKET
OCYILECTBISITHCS MHIUBUIyAIbHO WM TPYIIIaMH CTyAeHTOB online (paboTa B 2EKTPOHHOM HHPOPMALMOHHO-00pa30BaTENbHON
cpene HUTY «MUCuC» (OMOC), yacThio KOTOPOI HEMOCPEACTBEHHO NPEIHA3HAYCHHOH ISl OCYIIECTBIICHUS 00pa30BaTEIbHOTO
mpoliecca sIBIsieTcs INEeKTPOHHbBIN 00pa3oBarenbHbIi pecypc LMS Canvas.) 1 Ha 3aHATHSX B 3aBHCUMOCTH OT IIEJH, 00beMa,
KOHKPETHOI TeMaTHKH CAMOCTOATEIIBHON PabOTHI, yPOBHS CIIOAKHOCTH.

Bo03M0kHO NpoBeieHHE CHHXPOHHON pabOoTHI CO CTyAEHTaMH ¢ Hcronb3oBanueM Microsoft Teams mim Zoom. KonTtpois
Pe3yABTATOB BHEAYIUTOPHOI CaMOCTOSTENBHOH pabOTH OCYIIECTRISIETCS B IIPE/ieliaX BpeMEHH, OTBEAEHHOTO Ha 00s3aTeNbHbIe
y4eOHBIe 3aHATHA 10 JUCIUIUIMHE Ha MPAKTHYECKUX , TJAOOPAaTOPHBIX 3aHATHIX.




