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NEPEYEHb ®OPMUPYEMbIX KOMMNETEHLUW

OIIK-3:

TCU

OIIK-3

OIIK-3

OIIK-3

CIIOCOOHOCTBHIO HCITOJIb30BaTh MCTOJbI aHalin3da U MOJCIUPOBAHUA SJICKTPUICCKUX CC-

B pesynbTaTe 0CBOCHHS AWCIUIUIMHBI y O0Y4YarOIIerocs: JOKHBI ObITh CHOPMHU-
POBaHbl 3HAHUS, YMCHUSA, HABBIKU

3HaThb

Mertonbl aHanu3a 3JIEKTPUUYECKUX LENEW B CTAllMOHAPHBIX U MEPEXOIHBIX PEKHU-
Max.

MeTto1bl KOMIIBIOTEPHOT'O aHAJIM3a IEKTPUUECKUX LEMEH.

OCHOBHBIE TTOHATHS U 3aKOHBI TEOPUU AJEKTPOMArHUTHOTO IMOJS U TEOPUH DIICK-
TPUYECKUX Lenen

YmMmern

PaccunthIBaTh 37€KTpUYECKUE LIETH B CTALIMOHAPHBIX U MEPEXOTHBIX PEXKUMAX.
PaccuuThIBaTh JEKTPUUYECKUE IIETH C UCIIOIH30BAHUEM MAKETOB MPUKIIATHBIX Ma-
TeMaTU4YecKuxX mporpamm tuna Matlab u Matcad.

Boienars 3a1aun T€OpUU MOJSA U TEOPUU LieTer

Bnanets

HaxonuTh croco0bl pacdera 3JEKTPUYECKHUX IIeTell B CTAMOHAPHBIX U TIEPEXO0/I-
HBIX pCXKUMax.

HaxomuThk crmocoObl pacueTa AJIEKTPHUYECKUX IIeTel C MCIOJIh30BAHUEM ITaKEeTOB
MPUKIIATHBIX MaTeMaTUYeCKuX mporpamm tuna Matlab u Matcad.

DopMynMpOBaTh BBIBOABI I10 pe3yJIbTaTaM PELICHUs 3a]1a4 TEOPUH I10JI1 U TEOPUH
neneu



NACNOPT ®OHOA OLIEHOYHbLIX CPEACTB

Ne paznena HaumenoBanue paznena Ob6o3Haue- OneHoYHBIE CpesICTBA
/ MOTyIIS Hue dop- Haunmeno- | Kommuect-
MUPYEMOU BAaHUE BO 3aJIaHUI
KOMIIETEH-
nuu (MIu
e€ 4acTH)
Cemectp 3
Tekymuii KOHTPOJIb
1 OcCHOBHBIE MOHATHS U 3aKOHBI TEOPUU OIIK-3 TII- 1 10
neneu
1 OcCHOBHBIE MOHATHS U 3aKOHBI TEOPUU OIIK-3 TO- 1 1
neneu
2 AHanu3 JUHEHWHBIX PE3UCTUBHBIX JIICK- OIIK-3 TII- 2 10 nim 15
TPUYECKUX Lenen
2 AHanu3 JUHEHHBIX PE3UCTUBHBIX JIICK- OIIK-3 3JIP- 1 1
TPUYECKUX Lenen
2 AHanu3 JUHEHWHBIX PE3UCTUBHBIX JIICK- OIIK-3 3JIP- 2 1
TPUYECKUX Lenen
2 AHanu3 JUHEHWHBIX PE3UCTUBHBIX DIICK- OIIK-3 TO-2 1
TPUYECKUX Lenen
3 JIuHeiHbIe SJIEKTpUYECKUE IENu MpHU OIIK-3 PI'P-1 1
CHHYCOUJIAJIbHOM BO3JICHCTBUHU
3 JIuHeiHbIe SJIEKTPUYECKUE IENu MpHU OIIK-3 TII- 3 10 nu 15
CHHYCOUJIAJIbHOM BO3JICHCTBUHU
3 JIuHeiHbIe SJIEKTPUYECKUE IENu MpHU OIIK-3 3JIP- 3 1
CHHYCOUJIAJIbHOM BO3/ICHCTBUU
3 JIuHelHbIE DIEKTPUYECKHUE LENU IIPU OIIK-3 3JIP- 4 1
CHHYCOHJIAJIbHOM BO3JICHCTBUH
3 JIuHelHbIE DIEKTpUYECKHUE LENU IIPU OIIK-3 TO-3 1
CHHYCOHJIAJIbHOM BO3JICHCTBUH
[IpomMexxyTouHas arrectauus
| 3auer | OIIK-3 | Bompock |
Cemectp 4
Tekymuii KOHTPOJIb
4 IIepexonHble mpoLiecCHl B JIMHEHHBIX OIIK-3 TII- 4 10
SJIEKTPUUYECKUX LEMsX
4 [lepexognbpie TpoOLECCHl B JIMHEHHBIX OIIK-3 KPII- 1
AIEKTPUYECKUX LIETSIX
4 [lepexognbie TpoOLECCHl B JIMHEHHBIX OIIK-3 3JIP- 5 1
AIEKTPUUECKUX LIETSIX
4 [lepexognbie TpoOLECCHl B JIMHEHHBIX OIIK-3 3JIP- 6 1
AIEKTPUYECKUX LIETSIX
4 [lepexognbpie TpoOLECCHl B JIMHEHHBIX OIIK-3 TO-4 1
AIEKTPUYECKUX LIETSIX
5 JIuHeiHbIe SJIEKTPUYECKUE IENu MpHU OIIK-3 TII- 5 10
IIPOU3BOJBHOM IEPUOJAUYECKOM BO3-
NEUCTBUU
5 JIuHelHbIE DIEKTpUYECKHE LENU IpU OIIK-3 KPII- 1




IIPOU3BOJBHOM IEPUOJAUYECKOM BO3-
NEUCTBUU
5 JIvuHeiHbIE SJIEKTpUYECKUE IENu MpHU OIIK-3 3JIP-7 1
IIPOU3BOJBHOM IEPUOJAUYECKOM BO3-
NEUCTBUU
5 JIuHelHbIE DIEKTPUYECKUE LENU IIPU OIIK-3 TO-5 1
MPOU3BOJLHOM TEPUOJAUYECKOM BO3-
JIEUCTBUHA
6 YeThIpeXnoIOCHUKU OIIK-3 KP- 1 1
6 YeThIpeXnoIOCHUKU OIIK-3 TII- 6 15
6 YeThIpeXnoIOCHUKU OIIK-3 KPII- 1
6 YeThIpeXnoIOCHUKU OIIK-3 TO- 6 1
7 DNIEKTpUUYECKHE LEMU C paclpeiesieH- OIIK-3 TII- 7 10
HBIMU [TapaMeTpamMu
7 DJIEKTpUUECKHE LEMU C paclpeiesieH- OIIK-3 TO-7 1
HBIMU [TapaMeTpamMu
8 HenuHelinble 251eKTpUYECKUE LENU OIIK-3 TII- 8 10
8 HenuHelinble 25IeKTpUYECKUE LIENU OIIK-3 3JIP- 8 1
8 HenuHelinble 2JIeKTpUYECKUE LENU OIIK-3 TO- 8 1
9 Teopust mons OIIK-3 TII- 9 10
9 Teopust mons OIIK-3 TO-9 1
[IpoMexxyTouHas arTecTanus
DK3aMeH OIIK-3 DK3aMeHa-
[IUOHHbIE
BOIIPOCHI

KP — xonTposbHas pabota

PI'P — pacueTHo-rpaduyeckoe 3aganue
TII — nuCbMEHHOE TECTUPOBAHUE

KPII — kypcoBast paboTa (ITpoeKT)

3JIP — 3ammra 1abopaTopHOi paboThI
TO — Tekymuii onpoc




TunoBble 3aAaHNA ANA KOHTPOJIbHOW padoThl

KontponsHnas padora KP- 1
Tema YeThIpexnoIIOCHUKH

Teopernueckre BONpOCH 10 MaTepuaily pasaena 6

Bapuantel: kinaccudukanus ¥ mapaMmeTpbl YETHIPEXTIOMIOCHUKOB; MepeAaToyHast (PyHKIMS YeThbl-
PEXIONIOCHUKA; BXOIHOE CONPOTHBIICHUE YETHIPEXIIOMIOCHUKA; XAPAKTEPUCTHUYECKUE MapaMeTpbl
YETBIPEXTIONIOCHUKA; CIIO’KHBIE YEThIPEXTOTIOCHUKH.

CucreMa OLIEHUBAHUS nATUOATUTBHAS

Kpurepun oniennBanus
00ydJaronuics MpoIeMOHCTPUPOBAIT TITYOOKOE

NOHMMaHHE IPOTPaAaMMHOT0 MaTepuala, yme-
«OTIIMYHO» - HUE CAMOCTOSITEIBHO PA3bSCHIATH U3ydacMble
HIOJIOKEHHUS; OTBET YOS IUTENbHBIN, JOrHye-
CKUH M MIPABUIILHO MOCTPOCHHBIN, 0€3 OmHO0oK
00y4aroImuiics MpoIEMOHCTPUPOBAII IPABUIIb-
HOE ¥ ITyOOKO€ YCBOCHHE MPOTPaMMHOTO Ma-
«XOpouIo» - TepHaja, 0OJJHAKO B OTBETE JIOIYCKAOTCs He-
TOYHOCTH U HE3HAUUTENIbHBIC OIIMOKU KaK B
COJIEpKAHUU, TaK U (pOpME OCTPOCHUSI OTBETA
o0yyaroImuiicsi 3HaeT OCHOBHBIE, CYIIIECTBEH-
HbIE TIOJIOKEHUSI y4eOHOr0 MaTepuaia, HO He
«yIlOBJIETBOPUTEIBHO» - YMEET UX Pa3bsICHATH, IOMyCKAET OTAEIbHbIC
OLIMOKH U HETOUYHOCTH B COJIEP’KAaHUH 3HAHUH
1 (hopMe MOCTPOCHHS OTBETA
oOyyaromuiicst Tn00 3HaKOM ¢ y4eOHBIM MaTe-
pHaIOM, HO HE BBIIEJISIET OCHOBHBIX MOJIOXKE-
«HEYJIOBJIETBOPUTEIBHO» - HMIA, IOIYCKAET CYIIECTBEHHbIE OITNOKH, KO-
TOpBIE UCKAKAIOT CMBICT U3yYEHHOT0, JINOO
HE 3HAKOM C Y4e€OHBIM MaTepuaioM



TunoBoe pac4yeTHoO-rpaduyecKkoe 3agaHue

Pacuerno-rpaduyeckoe 3ananue PI'P- 1

Tema JIuHelHbIE DJIEKTPUYECKUE LENU IIPpU CHHY-
COUJAILHOM BO3EHCTBUHI

3agaHue Mo Matepuaiy pasjaena 3
3apaHue nveet 20 BapuaHTOB CXEMbI ANeKTpuyeckoit uenn. Ha ebiBogbl 1 1 1' uenn nogaetcs

CMHYCOMAAnbHOE HanpshkeHne qu=\/§ Usx sin(wt), roe w=2mf — vactota B pag/c; f —vactota B 'y; Usx —
pencteytolee 3Hadvenme. f=5- 103 'y, R1=R2*=2- 102 OM, R1*=R2=2- 103 OM, Ry=2: 102 Om, C=1- 10 60,
L=2-103TH, Usx=10 B. Heobxoanmo onpeaenutb TOKM 1 HANPSHKEHWS HA ANeMeHTax Leni, NoCTPOUTb
BEKTOPHYI0 Anarpammy.
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Cucrema oLieHUBaHUS
Kpurepuu onenuBanus
«OTIUYIHO -
«XOpOIIIOY -

«YHOOBJICTBOPUTECIIBHO) -

«HEYOOBJICTBOPUTECIBHO -

BapuaHt 18

L
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nATHOaIbHAS

00ydJaronuics MpoeMOHCTPUPOBAIT TITYOOKOE
NOHMMAaHHE IPOTPaMMHOT0 MaTepuaa, yme-
HHUE CaMOCTOATENBHO Pa3bsCHITh U3ydacMble
HIOJIOKEHHUS; OTBET YOS IUTENbHBIN, JOrHye-
CKUH M MIPABUIILHO MOCTPOCHHBIN, 0€3 OmnOoK
00y4aroImuiics MpoIEMOHCTPUPOBAII IPABUIIb-
HOE ¥ ITyOOKO€ YCBOSHHE MPOTPaMMHOTO Ma-
Tepuaa, OJHAKO B OTBETE JONYyCKAIOTCA He-
TOYHOCTH U HE3HAUUTENIbHBIC OIIMOKU KaK B
COJIEpKAHUU, TaK U (pOpME OCTPOCHUS OTBETA
o0yyaromuiicsi 3HaeT OCHOBHBIE, CYIIIECTBEH-
HbIE TOJI0KEHUs y4eOHOro MaTepHaia, Ho He
YMEET UX Pa3bsACHSATb, JOIYCKAET OT/AEIbHbIC
OLIMOKH U HETOUYHOCTH B COJIEP’KAaHUM 3HAHUH
1 (hopMe MOCTPOCHHS OTBETA

oOyyaromuiicst Tn60 3HaKOM ¢ y4eOHBIM MaTe-
pHaoM, HO HE BBIIEJISIET OCHOBHBIX MOJIOXKE-
HUH, JOMYCKaeT CYIIEeCTBEHHbBIE OINOKH, KO-
TOpBIE UCKAKAIOT CMBICI U3yYEHHOT0, JINOO
HE 3HAKOM C Y4eOHBIM MaTepraioM



TecToBblIe 3a4aHMA ANA NTUCbMEHHOro TecCTupoBaHus

ITucemennoe tectupoBanue TII- 1
Tema

TecToBble 3a1anus 110 MaTepuaiy pasaena |
BapwaHT 1
3apganue 1

OCHOBHBIE TTIOHATHS U 3aKOHBI TCOpHUU I_IGHGI\/'I

TOK IPOBOIHMOCTH NPeoONanaeT B ...

3apaHue 2

) IIONYyIIPOBOOHHKAX

) MIPOBOIOHHKAX

U OH3NEKTPHKAX

O BO3OyXe

Toxk SIEKTPHYECKOTO CMENIEHHA n‘peoﬁnaﬂae’[ B...

3apaHue 3

) OH3NEKTPHKaX

) 3IEeKTPOIHTAxX

) IIPOBONHHEKAX

) TOIyIIpOBOOHHKAX

CornacHo 3aKOHY BHCKT‘pDMaIHPIIHOf:l HHOYKIHHA Ha 3aKIMax KaTynrkH

HHOYKTHBHOCTH Hapomurcd 2JIC, papHad ... o = d@
p = ——r
ot
d
O e =- d—:f
Jol
0 o=-%
o e df
=
ot
3apaHve 4
EcIi MoNo:xHTeNbHOE HANPaBeHHe TOKa AMeKTPHIeCKOT0 CMEIeHHA i 1
HANpPAKEHHA U Ha KOHIEHCATOpe eMKOCTEI0 C COBNANANT, TO ... o i=C (dwd
O i=-C(du/dt)

3agaHue 5

5 i= (UC)dwdt)

o i=-(1/C)(dwdt)

B KoHIEHCATOpE ...

) TIPOHCKOIHT npeo0pa3oBaHHe 3IeKTPOMAarHHTHOI 3HEpTHH B

TEILIOBYHO
L) HE NPOHCXOIHUT H3MEHEHHA 3HEPTHH

O MPOHCXOIONT HAKOIUICHHE IHEPTHH NEKTPHICCKOr O I0IA

O TPOUCXONUT HAKOTUTEHHE 3HEPTHH MATHUTHOTO TIONA

10



3apaHue 6

Ecnn n3ecTHa CKOPOCTh H3MEHEHHA TOKA B ]’l]ﬂ]'jt'lf[HBHOi:I KaTymke

"
di/dt=100 A/c, To 3]IC caMOHHIYKITHH PABHA ... @48
O 4B
0-25B
O -0,25B
005 1
3apaHue 7
Ecnmu Hanps:keHHe Ha 3aKHMax pesHcTopa cocrasiier 10 B, To
CONPOTHBIEHHE PE3HCTOPA R PaBHO ... O 0.20M
O 50m
O 10,2 Om
0 24 O 20 Om
3apaHue 8
BombT-aMIepHad XapaKTepHCTHRA HISATBHOTO HCTOYHIKA TOKA — 310
rpadux... o1
4 4
\41\ o3
2
3 O 4
o
0 © 2
3apaHue 9
TTo npusencHsoif BAX nns neroynuxa 3JC napaMeIps! HCTOYHHEA E B
Rgy COCTABIIAIOT ... O 100B; 25 OmM
U B
100 © 100 B; 50 OM
50 O 25B;40 OmM
1A
012 3 4 O 50B;2.50M
3aganue 10
Touka nepeceieHHA BHeIHeit XApaKTEPHCTHKH HCTOYHHKA C OCBIO
HATIPSKEHAA COOTBETCTRBYET PEXKIMY ... O COTNACOBAHHOIT HATPY3KH
[
) XOIOCTOTo X01a
O HOMHHATBHOIi Harpy3kH
Fy
0 c
() KODOTKOTO 3aMBIKAHHA
BapwaHTt 2
3agaHue 1
Ecmn B cxeMe IBa He3aBHCHMEIX KOHTYpa H IBa Y37Ia, TO 9HCIO BeTBeil pasHO
Cs
3
o4
C2

3apgaHve 2
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KomigecTBO ypaBHe}mﬁ, KOTOpBIE HeoOXOMIMO COCTABATH TI0 34KOHAM

Kupxrotha mm1 HAXOKICHHS TOKOB B IPENCTABICHHO cXeMe, PaBHo. .. 08
O 11
10
6
3apgaHve 3
KonndecTB0o He3aBHCHMEBIX KOHTYPOB B CXEME PABHO ...
5 O 7
R
O 3
O 8
o0 4
3apaHue 4
Konndecteo Y3I0E B CXEME PABHO ...
O 3
O 4
Eg
O 5
2 O 6
3apaHue 5
KomugectrO TIOTEHITHATIBHEIX Y3MTOB B CXEME PaBHO ...
O 3
O 4
O 5
O 6
3apgaHve 6
KomugectrO Y3IOB B CXEME PABHO ...
O
o
%]
9}

3apaHve 7

12



KomugecTBo BeTBell B npenc’[aaneHHoﬁ CXeMe€ paBHO...

& 5
-6
O 7
O 8
3apaHue 8
KomidecTeo BeTBeil B CxeMe PaeHoO ...
O 4
O 5
O 6
O 7
3apaHue 9
Komi4ecTBO BeTBeil B CXeMe PaeHoO ...
O 5
o6
O 7
O 8
3apaxue 10
JIns pacdeTa TOKOE B JaHHOH cXeMe 4HC/IO ypaBHeHHI! [I0 BTOPOMY 3aKOHY
Kupxroda cocTaBiser ... O 1pa
) Iea
R B Rs - "eTeIpe
Rs O maTh
J
Ra Ry B
R3
T
CucremMa OIeHUBaHUA IATHOAIIIbHAS

Kpurepun oriennBanus
«OTIHUYHOY» - BBIMOIHEHO 91% - 100% 3amanmit

«XOpouIo» - BbINOJIHEHO 76% - 90% 3ananuit
«YIOBJIETBOPUTEIBHO» - BbINIOIHEHO 60% - 75% 3ananuii
«HEYAOBJIETBOPUTEIBLHOY» - BBINOJHEHO MeHbIIE 60% 3amanui

13



BapuaHnt Howmep 3agaHus
112134567 [8]9|10[11]12[13[14|15
1 2112|113 |12 |4]2]4
2 3141222 |4]2]3|2]|1

[Tucemennoe tectupoBanue TII- 2

Tema AHanu3 JNMHEHHBIX PE3UCTUBHBIX JJIEKTpUYE-
CKUX Lierneu

TecroBble 3agaHusI IO MaTepUaly paszgena 2
BapuaHT 1

3apaHve 1

ITokazaHHe aMIepMeTpa pA COCTABHT ...

004A

P4 50m

®

208
" O 1A
20 Ou D 20 Om D

. OM OZA
3afaHue 2
BXG}IHDE CGHPDTHBHEHHC paEHO. .
10 Om & Cm O 17 Om
1
| I
16 Om O gOmM
10 Om 200m | |20 Om
3 Ont O 150m
[ 1
T
O 24 Om
3apaHue 3
Tok I; d4epes H3BECTHBIE KOHTYPHBIE TOKH BEIYHCIAETCH 110 QOPMYIE ...
O =Iyy+1In
o-In-In
O In+lin
O In-In
3apaHue 4
Tok I, 4epes H3BECTHLIE KOHTYDPHLIE TOKH BRMHCTIASTCS IO GOPMYTE ...
O Ip-lIi
O =Ip+iy
D —Ip-Ix
O IggtIg

3apaHue 5

14



Tox [; 4epes H3BeCTHEIE KOHTYPHbIE TOKH BEIMHCIACTCA 1O GOPMYIE ...

O—In+ 15
o~ f-In
O Iy+ly
o In-1I
3apaHue 6
OGImee cCONPOTHBIIEHHE BTOPOTO H TPEThETO KOHTYPOB PABHO ...
O R,
O R - Ry
O R
O R+ R,y
3apaxve 7
OO1mee CONPOTHENEHHE TIEPEOTO 1 TPETHETO KOHTYPOE PABHO ...
O BRs
o R
O R
O R+ A4
3afanve 8
OGmiee CONPOTHBIIEHHE TIEPEOTO H BTOPOTO KOHTYPOB PABHO ...
9 R3
o R
o R,
O R+R,
3afanve 9
BepHO COCTaRMEHHOE YPABHEHHE TI0 METOMTY KOHTYPHEIX TOKOB JUTS BTOPOTO
KOHTYpPa HMeeT BHI ... O I Ra+ Iy (By+ Ry + R3)— TRy = E|+ Ey+ B

O —IR3+Ip(Ri+Ry+Ry)=-E+E,+ E;4

O I Ry+ Iy (By+ Ry + R3) + JagRy=—E| + Ey + B

O — I Ry+IpRi+ R+ Ry)-InRy=-E|+E,+ E;

3apanue 10

15



OOCmas MpPOBOAHMOCTE 1A TIEPEOTO H TPEThEro y3/Ia PaBHa ...

O 1/R
O 1/Ry
O 1R +1/Rs
Rg
Ji fﬁl O I/RI _1/R3
Zg
BapuaHTt 2
3afaxve 1
Ecmn 3/C neroynnka E =20 B, TOK HCTOYHHEA TOKaJ =4 A, a
COMPOTHEIEHHE Pe3HCTOPOE R = 4 OM, To Hanps:xeHne U pagHoO ... O-28B
7 028B
I R O20B
1 2 3
E o E O12B
O\ @
L a
3afjaxue 2
Konu4ecTso ypapHeHHH, KOTOpoe He0OXOHMO COCTABHTE IO METOAY
Y3MI0BEIX NOTEHIINATIOB, PABHO ... e 3
By
R R R
o 2
o d
R £y O 4
T o1
3afaxue 3
Ecmi 3/IC uctounnka E = 20 B, Tok HCTOYHHKA ToKa J =6 A, a
COMPOTHBIEHHE Pe3HCTOPOB R = 4 OM, TO NOTEeHLIHAN NIEPBOTO y3J1a CXeMBI O 2B
] paBeH ...
R 1 O 4B
! l O 22B
g J
® ]
O -22B

[2

3apaxve 4

CoGCTBEHHAS TPOBOIMMOCTE TPETHETO Y3M1a BEIYHCIASTCA TI0 hOPMYTE ...
Rs & R

3apaHue 5

O —1/R; -1/R;-1/R,
O ~1/Ry +1/Rs 1R,
O 1R, -1/R; +1/R,

O 1Ry +1fRy +1/R,



EcIiH cONMpOTHBIEHHSA PE3HCTOPOB /1) =40 Owm. g =20 Om, a 3C

HCTOYHHKOB E; =40 B, £;=120 B, £, =60 B, T0 HanpsKeHne O-40B
XOMOCTOTO X0fa Uy SKBHBAIEHTHOTO IeHEpaTopa OTHOCHTEIBHO
32KHMOB A-B COCTaBHT ...
U O0B
0 —
O80B
Hy
s n @ I
O40B
3
A
N
3apgaHve 6
EcnH conpoTHEIeHHA pe3HcTopoB R = 50 OM, TO CONMPOTHBIEHHE
SKBHBATIEHTHOTO TEHEPATOPA Ry OTHOCHTENLHO 33KHMOB 1-2 PABHO ... O 75 0m
1 R R
O 150 Om
R E
© 100 Om
2
© 50 OMm
3apaxve 7
Ecm R =40 OwM, TO CONMPOTHENIEHHE 3KEMBANECHTHOTO reHeparopa R
OTHOCHTEMBHO 3AKHMOE 1-2 COCTABHT... O 40Om
O 34 0m
O 140 Om
O 80 Om
3apaHue 8
Ecini CONpOTHRIEHAA pe3HcTopoB R; =20 Om., R; =40 Om, a 3AC
ucrogankoe E; =40 B, E; = 20 B, E,; =40 B, To HampsaxkeHHe XOIOCTOTO © 0B
xoma Uyy 3KBHBAICHTHOTO TeHEpPaTopa OTHOCHTENBHO 3aKHMOB A-B
COCTaBHI... C 20B
Uszx
—
d o O 100B
or. [k, D [
( ! *E, L O -20B
FA
-
3apgaHue 9
Ecnu conpoTHeieHHs pesuctopos Ry =20 Om, R, =30 Om, R; =50 Om,
a DJIC ucroynrka E =200 B, To HanpsaxeHHe XOIOCTOTO X012 O 0B
3KBHEANEHTHOTO TeHepaTopa Uyy COCTABHI...
R, Ra 1 O 120B
O 60B
O 40B
3aganue 10
EcnH CONPOTHENEHHe pe3HcTopoR R = 10 Om, a DJIC uetounukos Z; =40 B
nE; = 20B, To yACTHYHBII TOK ' , CO3/ABAEMEI HCTOYHHKOM 3JIC  E, O 1A
paBeH ...
O -1A
O 2A
O 3A

3apaHue 11

17



EcCnn 9acTHYHEN TOK [ BEI3BAH neficTBHeM MCTOYHNKA TOKa J, a

= P . I+
YacTHYHEIA TOK [ - meficTeueM HcTo4uHNKA 3/C E, TO peanbHBIH TOK I 2
paBeH ...
o-I-T
O-I'+rI
OI-T

3apaHue 12

Ecmi cxeMa aleKTpH4IecKoil mem comep:xuT 6 nerounnkos 3C n § yamos,
TO KONMHYECTBO YaCTHYHEBIX TOKOB, KOTOPBIE HEGGXG}ZLPIMG OIIPENENHTE B O 35
ONHOIT N3 BeTBeil o MeTONy Hano:KeHHs, PABHO ...

O 7
O 6
O 8
3apaHue 13
AGCOMOTHEIE 3HAYEHHA 9aCTHYHBIX TOKOB [' H [”, BBI3BaHHBIX JeHCTBHEM
HCTOYHHKOE 2J]C H TOKA B OTHENBHOCTH, COCTAEAT COOTBEICTEEHHO ... O 4A3A
I
O 2A6A
[pom [Jpom [h2om
O 4A;6A
12B 6A
o5& 0 2434
3apanve 14
Ecmu 9acTHYHEIN TOK ', co3gaBaeMelii HeTouHHKOM DC E.paeeH4 A.a
9acTHYHEII TOK ", co3maBaeMblil neTogHHKOM 3JIC E,. paBeH 3 A, TO TOK & —TA
I 5 DHPC,H,E.IISICMHI:‘{ METOMOM HAMOKEHHA, COCTABHT ...
O 1A
O TA
O -1A
3apaHue 15
Ecnu 9acTH4HBIH TOK ', co3naBaeMslil HeTouHHKOoM 2JC E;. paBeH 1 A, a
COIPOTHBIEHHE Pe3HCTopoB R =10 Om . To 3JC HeTo4nuKa E; paBHa ... O 60B
0 40B
O 10B
O 20B
Cucrema OLICHHNBAaHUA IATHOAIIIbHAS

Kputepuu onenuBanust
«OTIIMYHOY» - BeINOAHEHO 91% - 100% 3amanuit
«XOpOoIIO» - BBIMOJHEHO 76% - 90% 3aganuii
«YIOBJIETBOPUTEIBHO» - BbINIOIHEHO 60% - 75% 3ananuii
«HEYAOBJIETBOPUTEIBLHOY» - BBINOJHEHO MeHbIIE 60% 3amanui

Tabnuua npaBunbHbIX OTBETOB
BapuaHt Homep 3agaHus
112 (34|56 |7 8|9 (10(11]12]13]14]15
1 3|4 (111431 |1]4]2
31211 (41211122 |1|1]3 |4]3]4

18



[Tucemennoe tectupoBanue TII- 3
Tema

TecToBble 3aaHus IO MaTepuay paszaena 3
BapwaHT 1

3agaHue 1

JIuHelHble 3JIEKTPUYECKHE LIENU TP CHHY-

COUJAILHOM BO3EHCTBUHI

PeakTHEHOE CONMPOTHBIEHHE KOHIEHCaTOPa eMKOCTEI C=10 MKD Ha

9actoTe =50 ['Il COCTABHT. .. ©0.,003 Om
0318 Om
© 0,002 OM
©O3500 OM
3apaHue 2
PeakTHeHOE CONMPOTHEBIIEHHE HHOYKTHEHOTO 3MeMeHTa mpu L = 0.1 T'H Ha
yactoTe f=50 [l COCTABHT. .. ©3.14 Om
©31,4 OM
0314 Om
D500 Om
3agaHue 3
Ecm momHas MOImHOCTS S=1 KBA H p#=800 BT, T0 peakTHBHAs MOIIHOCTE
COCTABHT ... @ -600 BAp
s oW
@ -200 BAp
& O 200 BAp
T @ © 600 BAp
3apaHve 4
Bhrpa}[ce}mem 1A OIIPENENeHHA pBHKI‘HB}[Gﬁ MOITHOCTH ABIACTCA ...
O Ultigg
o ur
O Ulcosp
O Ulsig
3apaHue 5
BripakeHHeM [UIA ONpeeleHNd aKTHEHOI MOIDHOCTH ABIACTCA ...
O Ukgp
o ur
O Ulcos@
O Ulsmg

3apgaHve 6

19



Ecmi akTHEHAA MOITHOCTE HCTOYHHKA Fyp =40 BT, a peakTHEHas

MOIIHOCTS NPHEMHIKOE Cny =40 BAp, To NONHAS MOIIHOCTh HCTOUHHKA O 9BA
paBHA ...
1 R O 80 BA
O 40 BA
E( L
D :
O 40./2 BA
3apaxve 7
Ecimi akTHBHAs% MOIHOCTE HCTOYHKKA = 20 BT, a peakTHBHAsA o 20 BA
o 2
MotHOCTS mpHeMunkoR Jpy = 20 BAp, To MOMHAR MOTITHOCTE HCTOUHHKA
paBHa ... -
9] BA
— 20-2
O 632 BA
E® .
O 40 BA
3apaHue 8
Ecmu mmomHas MOmHOCTE S=1 KBA n p#=800 BT, TO peakTHEHAA MOIHOCTE
COCTABHT ... O -600 BAp
VAP
W O -200BAp
R U © 200 BAp
= © 600 BAp
3apaHue 9
Ecmu R =X =30 Ou, TO IIOJHOE CONMPOTHBIEHHE LIENMH Z PAaBHO...
7 O 7,74 Om
O 30 Om
L
O 60 Om
O 30./2 Om
3apaxue 10
Ecni mprioskeHHoe Hanpsxenne u(t)=380sin(wt) B 1 X =20 OM, To TOK ]
i(t) pages... O 19sinfwt) A
i
o— O 7600sin t) A
v X O 19sin(wt +90°) A
o— |
O 19sin(w t-90°) A
BapwaHTt 2
3apaHue 1
Ecmu R = X =10 Om, TO (a30BEIil COBHT MEXIY MPIIOKEHHBIM
HaIpAKeHHEM H TOKOM COCTABHT ... O _45°
Fid O 30°
A1 % O 45°
O 607
3apaHue 2
Ecmi pV, =400 B, pV,; =300 B, T0 [I0Ka3aHue TPeTbero BOIBTMETPA pVy
COCTABHT... O 100B
PVi PVs
O 700B
R Xz
7 1 O -100B
)
NPV O 500B

20



3apaHue 3

Ecmu p#=30B. pV;=40 B, TO n0oKa3anue TPETLErO BOILTIMETPaA ph5

COCTABHT ... O 50B
O 70B
o -10B
O 10B
3apanue 4
BekTOpHA DHATPAMMA COOTBEICTBYeT CXeMe, comepiamett
3MeMeHT(BI). O pesNCTHBHBI M eMKOCTHBIHA
u .
) TONBKO eMKOCTHBII
I
) TONbKO HHIYKTHBHBIH
) Ppe3ACTHBHEBII H HHIYKTHBHBIH
3agaHue 5
BexTopHAad IHATPAMMA COOTBETCTBYET CXeMe, collepikameit
3NMEMEHT(BI). ©) Pe3UCTHBHBII M eMKOCTHBIH
I
() Pe3UCTHBHBIH N HHIYKTHBHEII
() TONBKO HEIYKTHBHEIT
U
) TONBKO eMEOCTHEIH
3apaHue 6
BeKkTopHas IHarpamMMa cOOTBeICIBYET CXeMe, Colepkalei
37eMeHT(BI). ) pesHCTHBHBIH H eMKOCTHBII
O TONBKO EMKOCTHBII
O TONBKO HHOYKTHBHBIHA
O Ppe3UCTHBHBIH H HHIYKTHBHBIH
3apaHue 7
BeKTOpHAA OHATPAMMA COOTBEICTEBYeT CXeMe, colepirameit
37eMeHT(BI). O Ppe3HCTHBHBI H HHIYKTHBHBIH
O Ppe3sHCTHBHBI H eMKOCTHBIH
O TONBbKO eMKOCTHBII
) TONBKO HHIYKTHBHBIT
3apaHue 8
Tipn U=220e'"" Bu I=2e"" A kommIekcHas MONHOCTE S paBHA ... .
= - O 440e””
ol S | C 1106
O 4407
u
s
O 440e

3apaHue 9



BBpHU COCTaBJICHHOE YPaBHEHHE 110 METOY Y3JIOBBIX IIOTEHIIHANIOB T
BTOPOrO ¥31a HMECT BHI. ..

1

1

1

1

1

E
R, —jf(w02)+ pz[Rz —jf(wC2)+R73+ —j](wCl)]=l+ R, - jfwe,

1 E

! R; -jfwC,) Ry

1

- =J- -
_j/(wcl)] T Ry - flwC

1 1
-p . tp -
le_J/(mcz) E[Rz—_]/[mC2) R;

1 E
=T+ =
= jft_mcl)] TR, - jflw

1 1 1 1 E
-9 - —P2 - —t— =-I+ —
R; - jflwe;) [Rz‘lf(mcz) R; _J/(mcl)] R, - jflw
3apaHxue 10
OG6mas MPOEOINMOCTS IS ETOPOTO H TPETEETO Y3IIOE PAEHA. ..
L —1. +jG
R; R+l

BapuaHT 3
3apaxue 1

R; +R + jul, - jfwC,)
jwe

1Ry + juCy

BepHO COCTaBIEeHHOE YPaBHEHHE 110 METOMY KOHTYPHBIX TOKOB IUIA BTOPOTQ

KOHTYpPa HMeeT BHI...

3apaHue 2

“Ly ey - jxez )4 I (- dxor — Jxos + R~ jxeg + jxrg )~ Ll jxer )= €

=Ty ljxrz - xc2 )= I (= jxor = xes R = jxes + jxrg) - L= jxo )= €

Lt (jxra = eca )+ I (= jxer = j%es + Rs = jxeg + jxrg )= Tasl- jxey ) =0

Lyljxes = jxcz )+ Iop (= jxer — jxes + Ry — jxeg + jxpa )+ La(- jxey )= 0

BBpHE\IM YPaBHEHHEM GamaHca MOIL]I-IOCTBﬁ ABIACTCA ...
1 R

ORI
_| Xc

3apaHue 3

EI'=I’R-I’jX,+I’jX,
EI =I'R+T*jX, -I'jX,
EI=PR+I'jx, +1'jX,

EI' =I'R+I°jX, + I’ jX,

Ecmn X =20 Om, TO NONHOE KOMIUIEKCHOE COINPOTHBIIEHHE LEeMH Z

PaBHO... -j10 Om
- 340 Om
—_ Xc Xe
20 Om
10 OM
3afaxue 4
Ecmn X = 30 Om, a X =10 Owm, TO NONHOE KOMIUIEKCHOE ]
CONPOTHBIIEHHE PaBHO. .. 20 Om
—15 OMm
P
. ¢ 77,5 Ont
40 Om
3afanve 5

22



ITonHOE KOMIUIEKCHOE CONPOTHRIICHIE el Z PaBHO...

R o r-dXiXe
X, + X,
X e O R+ jX;—jXg
o re#efe
X, —Xe
o r_dXiXe
XL - XC"
3apgaHve 6
Ecmi U=100e"" B, T=4e7" A, 10 KoMILTeXC TIONHOTO COMPOTHENEHIT
o B O 25¢70°0OM
y9acTKa el PaBeH. . . €
1
- — s
O 004" Om
U Z
O 25¢9°0m
O 400e OM
3apaHue 7
Ecm I=10 A, Z=60- j80 Owm, TO KOMIITEKCHOE JIeHCTBYIOMee 3Ha9eHHe
HATIPAAKEHASA PABHO. . . O 1000 /%" B
I
—
O 1000¢ 1 B
U z
O 177" B
O 1%°B
3apgaHue 8
Ecmu U=220 B, Z=60- j80 Oum, TO KOMIUIEKCHOe eHCTByoImee
3HAYeHHE TOKA PaBHO... O 227 A
I
—_—
o W,
U 7 220
(9] @eijﬂﬂ A
220
O 2277 A
3agaHue 9
TIpu yactoTe = 2000 pan/c u uanyKTHEHOCTH L=0.1 I'H Uens EeneT cela .
KaK Pa3phIB, eClH eMKOCTh C paBHa. .. O 2,5 Mxd
f
— © 50 MED
. L. o 250 MED
O 25 Mxd
3apaxue 10
Ecm X1 =X, TO HOMHAA MOIMHOCTh HCTOYHHEA ...
I ) AaKTHBHO-eMKOCTHAA
& R
O aKTHBHO-HHIYKTHBHAs
e® X
| O YHCTO peakTHBHas
X¢
) 4HCTO aKTHBHasg

3apaHue 11

23



B 3ne£<1‘ppmec1<oi’[ LEMH BO3MOKEH peSOHﬂ.HCHBIﬁ PEXKIM, ECIH LEb
COOEPIKHT ... ) TOIBKO PE3HCTOPBL

) KATYIIKH HHOYKTHEHOCTH H KOHIOEHCATOPBI
) TOIBKQ PE3HCTOPEI H KOHIOEHCATOPBI

. TOHIBKO PE3IHCTOPEI H KaTYIIKH HHOYKTHEHOCTH

3apaHue 12

Pe3oHaHCHAA TACTOTA ) ONPENEAeTcs H3 QOPMYMIEL ...

(I O oy = L

3

&}

‘ 9 cq]:\{;
L

NIC

Q

O my=
L
O ==
* o}
3apaHue 13
ECIH COMpOTHBIEHHE R YMEHBIIHTS B 2 pas3a, TO OGPOTHOCTH KOHTYPA ...
R O yMeHbIONICA B .f2 pa3

O yeBemmuuTCA B .2 pas

]

I O YMeHBIIHTCH B 2 pasa

O YBenHHYHICA B 2 pasa

3apaHve 14

KpurepHeM BOZHHKHOEEHHA PE30HAHCA ABIACTCA PABEHCTBO HYIKO CIBHTA
qJHS. . ) HaNpaKeHHAMH Ha PEAKTHBHBIX JJIEMEHTaX

0 MEXOY HalpsKESHHEM H TOKOM B PE3HCTHBHOM 3JIEMEHTE
) MEXOY TOKAMH B PEaKTHEHBIX 3JIEMEHTAX

O MEXIY MPHIOKEHHBIM HANIPAKEHHEM H BXOJHBIM TOKOM

3apaHue 15

IIpH pesoHaHCe Haﬂpﬂ}l{eHHﬁ TPaBHMBHBIM COOTHOIMEHHEM MEXITY

NOKa3aHAAMH BOILTMETPOB GyIer ... O pV,=pV,
- 1 . YL O pV; =pv,
X .
Xe P O pV, =pV,
PVl e =
O pV, =pV;
Cucrema OLICHUBaHUA nATHOAIIbHAS

Kputepuu onenuBanust
«OTJIHUYHOY» - BBIIOIHEHO 91% - 100% 3amanuit

«XOpOoIIO» - BBIMOJHEHO 76% - 90% 3aganuii
«YIOBJIETBOPUTEIBHO» - BbINIOIHEHO 60% - 75% 3ananuii
«HEYAOBJIETBOPUTEIBLHOY» - BBINOJHEHO MeHbIIE 60% 3amanui

Tabnuua npaBUnbHbIX OTBETOB

BapuaHt Homep 3agaHus

1]2[3[4]5[6]7]8]9][10[11][12][13][14]15




S
N
w
N
N

—_
w
w

ITucemennoe tectupoBanue TII- 4

Tema

TecToBbIC 3a1aHKs IO MaTepually pasaena 4

ITepexoaHbie TPOIIECCHI B JIMHEWHBIX JJICKTPHU-

YCCKUX LCIIAX

BapuaHT 1
3apaHue 1
TlocTosHHAA BpeMeHH [epexoIHOTo Ipolecea T COCTABHT ... o20¢
> R=2kOM o5 He
C=10 mxd
0 2-10%¢
020 Mc
3apaHue 2
TIpH yBeTHYeHHH HHAYKTHEHOCTH L B 1,5 pasa CKOPOCTH MEPEXOIHOTO
O yMeHeImaercs B 1.5 paza

mporecca. ..

i, R R
©) yMeHBIIAeTcs B 3 pasa
O yBelIHM4YHBaeTCH B 6 pas
O ypenH4HBaeTcA B 1,5 pasa
3apaHue 3

TIpH yBeNmHYeHHH CONPOTHBIIEHHA E. B 4 pa3sa NOCTOSHHAA BPEMEHH

TIePeXOIHOTO MPOLECEa. ... O yBenM4HBaeTcA B 4 pasa
O yBelH4YHBaeTCs B 2 pasa
O yMeHBIIAeTCA B 2 paza

3apaHve 4

O yMeHbIIaeTcs B 4 pasa

XapaIfIEPHCTH‘IECKOE YPaBHEHHE 3al1a1H aHAIH3a IEPEXOOHOTO NpoLecca

TIPH KITACCHYECKOM MeTOZe HMeeT BHII... O Cp+2R=0
?</ 1
=0 J_ o] o 2R=0
[of lut f
[t)=U,, sin(ct) [} 5+ R=0
2R
OCp+R=0
3apaHue 5
XapaKTepHCTHYECKOe YPABHEHHe CXeMBI FIMeeT BHI ... O Cp+2R=0
o 9] ! +R=0
=0 O —+R=
ot o _L 28 cp
. ot i2r-0
Cp
- e OCp+4R=0
3apaHue 6

25



XapakrepHCTHYeCKOe YpaBHeHHe CXEeMBI HMeeT BHI ...

38 5B O Lpt+2R=0
T | S
y L)QJ ‘ O Lp+3R=0
& =0
O Lip+SR=0
O Lp+4R=0
3apaxve 7
XﬂpZKI'BPHCTH‘lBCKUE YPAaEHEHHE CXEMBI HMEET BHII. ..
& o Liar-o
>¢ t=0

4R.
-

Cp
O Cp+4R=0
O Cp+8R=0

3agaHve 8

IIpH OMMHAKOBBIX IeficTBATeNBHEIX OTPHLATENEHEIX KOPHAX

] : u
XapAKTePHCTHYECKOTO YPAaEHeHHA 3aKOH H3MeHeHHA TOKa i) (1) ZalMmercs O yit)= = AP+ APt

B BHIE ...
I R L
= P U ot ot 2 mt
+ =0 O 11(f):§+Ale +Ajte” + 45t 7e
v 2R D @ -
o 11(1‘):E+A12_PI + Ay
. u
o ll(f)zﬁ‘FAl?pt‘FAzprt
3apaHue 9
CxeMe LeMH NOcTe KOMMYTalliH COOTESICTEYeT ONepaIopHas cXeMa 5B
3aMEIIeHHA. . .
3R 2R
- o C)Efp L

3R

3apaxue 10



CxeMe LenH Iocue KOMMYTAaIHH COOTEETCTBYET ONIEPATOPHAA CXEMa 2R "
3aMEIlNeHHd ...
o e
2R
— 1 !
w3
@D Eip
Li(0)
2R R
Ip
Eip
Li(0)
2R
| 1
» 3
WL
BapuaHTt 2
3agaHue 1
Cxeme LEMH IMocae KOMMYTH.U.HH CGGTECTCTBYET Dr[epa'mpHaﬂ cxema
3aMeIIeHHA. . . 0,5R
Lp
s
Li(0)
R
C)Efp Lp

3apaHue 2

HpH TMMOMHOCTBIO 3apAKEHHOM KOHIEHCATOPE CXEME LIEITH ITOCTIe
KOMMYTAINH COOTEETCTIBYET ONIEPATOPHAA CXEeMA 3AMEINCHHA. . .

3apaHue 3



HpPI HE3aPAKEHHOM KOHIOEHCATOPE CXEME LEH NOCIHe KOMMYTallHH
COOTBCICTIBYET OIICPATOPHAA CXeMa 3aMeIlleHHA. . .

3apaHve 4

IIpH KOMILTEKCHBIX CONPAXKEHHBIX KOPHAX XapaKTepHCTHIECKOTO
ypaBHeHHs [ = —d + ja CcBODOIHAA COCTABIAIONIAA zgs(f) TOKA

baft)= A H 4 ape7FY
Ppaspsiia KOHIEHCATOPA 3AIHIIETCH B BHIE ...

Q

2R R I

0 taft)= L snar +yr)

7 pg(t) :Aleplr +A2iepzr

0 Qne(t) = AP+ A ed

3apaHue 5

33aKOHY H3MEHEHH HalPAAKEHILA Iy COOTBETCTBYET YPABHEHHE ...
13

uo(t)=U-e R

1
20U —em
o wucft)= e HRC

13
O Uclt)=U-¢ "R

S
RO

o

o) Mg(f):?'g

3apaHve 6

3aKOHY H3MeHeHHs HaIpIKeHHA lin COOTBEICTBYET YPaBHEHHE ...
&t

uC(r‘):U-e;E

t
Ual(t)=17-2 K¢

t
5
2 ue(t)=e

zx
U [—
Y ouplt)= e M

3apanue 7



3aKOHy H3MeHEHHA TOKA [ COOTBEICTBYET KPHBAd ...
i

2R 2R
— ] 1
i LXJ
B =0 L
3agaHue 8
3aKOHY H2MeHeHNS TOKA | COOTRRTCTIRYeT KpHRad ... =
R R

3apaHue 9

m

3aKOHY HIMEHEHHS HATIPSKEHHS uc (t) COOTBETCTBYET ypaBHEeHHe. ..

3apaxue 10

t
5
>
i1
R
0 f
>
U U -2
uc(t)zg—?-e s
U - =
uc(t):E-e 2R

t
ue()=U-U-e¢ 2FC

t
ue()="U-e ZRC

29



JUns He3apsukeHHOTO KOHIEHCATOPa 3aKOHY H3MEHeHHS HATIPSUKEHHS 1.
COOTBETCIBYeT KPHBAA ... ue| 72

¥

v

(=}

—s2

m

ugt 1,
0

—F/2

772

(=]

¥

CucreMa OIleHUBAHUSI nATHOaIbHAS

Kpurepun onienuBanus
«OTIHUYHOY» - BBIMOIHEHO 91% - 100% 3amanmit
«XOpouIo» - BbIOJIHEHO 76% - 90% 3ananuit
«YIIOBJIETBOPUTENIBHO» - BBIMOJIHEHO 60% - 75% 3ananuii
«HEYJIOBJIETBOPUTEILHO» - BBINOJIHEHO MeHbIIe 60% 3ananuii

Tabnuua npaBubHbIX OTBETOB
BapuaHt Howmep 3agaHus
112134567 [8]910[11]12[13[14|15
1 414 1412|322 ]1]3]2
2 1131121231 ]2]1]1

ITucemennoe rectupoBanue TII- 5

Tema JIvHeiHbIe 3JIEKTPUYECKUE UENH MPU ITPOU3-
BOJIbHOM IEPHUOANYICCKOM BOB,Z[GﬁCTBHH

TecroBble 3aaHusI IO MaTepuUaiy pasgena 5
BapuaHT 1

3apaHve 1

Ecin Ha BXOZe IACCHEHOTO IEVXIOMIOCHAKA TOK  [(I)=5 A ,a

TMPIIO:KEHHO: Hanpaxerue 3y(f) = 220 + 220 2 sin(et) B . T0 BaTIMETD
TIOKaKeT. ..

O 1100 Bt

0 o(220+220-2)/5 Br

5 1100(1++/2) Br

5 5(220 +22042) Br

3apaHue 2

30



Ecmu ;‘(5): 4+8 sm(a,t = 30") A H CONPOTHENEHIE PE3UCTHBHOTO 3JIEMEHTa

R=10 OM, TO MTHOBEHHOE 3HAYeHHE HANPAKCHAA 3AMHIICTCS B BHIE ... 9] u(t): 40 +380 sm(ar +60”) B
OB
=1 }—
N O uff)=40+80sinat B
u(t)
O ul)-04+038sin(ar—30°) B
O ult)=40+ 80s1’n(a}f 730°) B
3apaHve 3
Eenmnt u (¢ ) =220 5i2(100¢ + 60°)+305:12(300f +30°) B, TO MTHOECHHO®
3Ha4YeHHe TOKA i(f) 3aIHIIeTcs B BHIIE ... o 1(f)= 22 Sm(l()()t +150°)+1S1n(300t +1 80°) A
1_(;2 01T
o—;&f)ﬂ—e O i(t)=22005in{100¢ +60°)+300 511(300f +30°) A
—_—
O ()= 22005in{100f —30°)+3005i (300 —60°) A
O it)=225n(100f —30°)+15n(300: - 60°) A
3ananue 4
Eemit 2 ) =220 5in(100¢ +60°) +30 5 1(300¢ +30°) B, T MIHOBEHHOE
© i(t) = 0,22 sin(100t + 150°) + 0,09 sin(300t +120°)

3HAYCHNE TOKA I(f) 3aNHIIeTCA B BHIS ...

l—(tZlOMK(IJ
_”_

o

i(t) = 0.22 sin(100t —150°) + 0,09 sin(300t—120°)

u(t) O i) = 2,2 sin(100t +150°) + 0,9 sin(300t+120°)
o i(t)y=2,2 sin(100t —150°) + 0,9 sin(300t —120°)
3apaHue 5
TIpu 2t )= 30 — 402 sin(at) B 1 R=10 OM noxazanne p4 aMIepMeTpa
SHBKIPUMHI'HHTHUF‘I CHCTEMEBI COCTABHT ... o 3+ 4‘\/5 A
A g
—{4 o — O Jaa
— 5
1(t)
O 5A
O 3A
3apaHue 6
TIpui(t) =5 - 3 sin (ot + 30°) -2 sin (3t -45°) + 4 sin (5ot - 30°) A o 528 A
ﬂaﬁCTBYJOIHBB SHAYCHHE TOKA PAEHO ... o *
O 628A
O 728A
O B828A
3apgaHue 7
Onpe,u.emrrb T[_OKaE 4HHE BOIMBIMETPA MaJ'HHTOZ!HE:K[pH‘ICCKOﬁ CHCTEMEI, €CITH
=100 — 1002 sinot [B], R =10 OM, X; = 15 OM, X¢ =5 Om. o 705B
il Ylv
—T \—l oo
c
uft ==
O 141B
o 100B
3apaHue 8
On‘pe,u_emfrh ITIOKa3aHHe aMIIEpMETPa 3HBKIIJUMHITH‘]'I’HUI‘;I CHCTEMBI, €CITH
u= 1542 sin1000t — 15 V2 sin2000t [B], L =10 MTH; C =100 Mxd; R= 0 1,22A
15 Ou
R ! O 1A
o—:l—rv\f\—l
uft €L O 0
o 2A
3agaHue 9
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HaifTH aKTHEHYI MOITHOCTD, MTOTPeGIIeMYI0 HeNb0, eClTH

u= 100+ 100 V2 sin(100t+450) [B], L =1TH, C= 100Mk®, R =100 Om O 100 Br
L
——rYY o 0
al
v 5 171Br
R
) 200 Br
3apaxve 10
Haiiti 4KTHEHYH) MOIIHOCTE B 3JIEMEHTE, €CIIH
i=(5+5V2sinot) A, Z=(3+4j) Om O 150 Bt
i £ 5 250 BT
o—{ 1+—o
- 5 300Bt
o 75Br
CucreMa oLiCHUBaHUS ITHOAIIIbHAS

Kpurepun oniennBanus

«OTIUYHO -
«XOPOLIOY -
«YZOBJIETBOPUTEIBHO -
«HEYJOBJIETBOPUTEIILHO -

Tabnuua npaBUnbHbIX OTBETOB

BEITTOHEHO 91% - 100% 3amannii
BBIIIOJIHEHO 76% - 90% 3amanmnii
BEITTIOTHEHO 60% - 75% 3amannii
BBIITOJIHEHO MeHbIe 60% 3amanuii

BapuaHt Howmep 3agaHus
112134567 [8]9([10/11]12][13[14|15
1 11414 (1131241111
[Tucemennoe tectupoBanue TII- 6
YeThIpeXnOJIFOCHUKI

Tema

TecToBbIe 3a1aHKs IO MaTepuany pasuena 6
BapwaHT 1

3apaHue 1

Ecmu MApaMeTPhl DEIVILTHOVIOMIETO YETBIPEXTIONIOCHHKA OIIPENSIATCA
nz hopMynst A=A, A, . T0 [Ba YeTBIPEXNOMIOCHNKA COSIHHEHEI ...

TapamelbHO-TIOCICIOBATEIBHO

TMOCIEIOBATCIIEHO

0 TapaniensHo
) KackagHO
JIaHHEIH BHO COSNHECHHA YeTEIPEXIIOMIOCHHKOE HA3EIBACTCH ... 0 MOCTeNOBATENIbHBIM
) KacKaOHBIM
5 2 .
E - mapannenbHbIM
C  mapamieNbHO-OCIeJOBATETbHBIM
v/ zr 2

3apaHue 3
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EcIH 17151 CHMMETPHYHOTO YeThIpexnomocHika  A=1+/ ; C=0,02 Cm .
TO ...

g =50-/500mM ;239 =50 /50 Om

o
1

0
I

10 =30+ 50 Om: Zzp = 50+ 50 OM
O Zyy = j50 Om 2 Zqp = j20 Om

Zig =-j20 O ;Z30 = J20 Om

o
3apaHve 4
01 1
B ypaBHeHHAX f;‘ : ggf : g‘i H300pakeHHOTO o 0
O R
YeTEIPEXITOMOCHHKA KO3 GHINIEHT A paBeH ...
O 1R
1 & 8
=—1 F—
b 2! |
3agaHue 5
Jlna qeTRIPeXIONEOCHHKA ¢ H3BeCTHEIMH YPAEHSHIAMH B A4 — dopue
U, =U, + il © -J50B
Iy=-j002U, +31,°
HArPY:KEHHOTO COMPOTHBIEHHEM Z, = — /500 OM npH Toke [, = 0,2 A, O 100B
KOMIUIEKCHO® 3Ha9eHHe HalPAKeHHA U} PaBHO ...
O j80B
o 80 B
R
3apaHue 6
JIist 9eTBIPEXMONKOCHHKA ¢ H3BECTHRIMH yPaBHEHHAMH B 4 — dopue ...
Uy = (=14 /20, + (100 + /100) L, © 200+ /1000m
£;=70,02U, + 1,
-
COMPOTHEICHHE KOPOTKOTO 3AMBIKAHHA Z;, DABHO ... SR 1005 8100 O
© 100 + j100 OM
O 100 - 200 OM
3apaxve 7
JlnA 4eTEIPEXIONEOCHHKA ¢ H3BeCTHEIMH YPAaEHeHIAMH B A4 — dopme
U, =(1- 7050, + 500, O 2-72A
Iy=—jopiu, +I1; ’
HATPY:KEHHOTO COIPOTHEICHHeM Z,, = 100 OM. npH Toke [, = j2 A ToK O 1A
BXOZIHOH [, paBeH ...
O j05 A
O 2+j2A
3apgaHue 8
Ecmn kosdduuuesT dassl § UeNHOrO COSIMHEHHA JBYX OIHHAKOBEIX o6 z
YeTHIPEXMOMIOCHHKOR PaBeH 3 pan, To koadduuueHT dazel 0gHOTO s
HeTRIPEXIIONIOCHHKA PABEH ... O 1.5 pan
O 1,2 pan
O 1 pan
3agaHue 9
Ecnn Ha durcHpoBanHol gacToTe X, =40 OM, R=20 OM, T0 K03 duent O 0.814 exp(j30°) B
Tepenatdn N0 HAMPSKCHHK PABEH ...
& 0,2 exp(—30°)
O 0,5 exp( j90°)
O 0,447 exp( —63°)

3aganue 10

33



CHMMETPHYHOMY HeTHIPEXIIONKCHHKY B PEKHMe COTTacOBAHHON HATPY3KH

1 B O 1,386 Ho
€ HBECTHEIMH HANPIXSHIAMU HA BXOLE 17, — 200¢" M BEIXOZE
ERN= 50¢/%" B COOTBETCTRYET KO3MMINEHT 3aTyXAHNA CL ... © 021 Hno
© 0,69 Hon
O 2Hn
3agaHue 11
JIn8 CHMMETPHYHOTO eTBIPEXITOMOCHHKA ¢ H3BeCTHEIMH
COMPOTHBIEHHAMH XOJIOCTOTO X01a Z 45 = — /10 OM H KOpPOTKOro © 40 Om
3aMBIKAHHA Z 4, = j40 OM XapakIepHCTHYECKOe COIPOTHBIEHHE Z), PaBHO
O 200mMm
O —14,14 Om
O jl14,14 Om
3agaHue 12
CompoTHEICHNA YeTBIPEXNOMIOCHHKA 2y, . Z,, ABIARTICA ...
©) HOMHHATBHBIMH
O XapaKTepHCTHYECKHMH
) COMPOTHBICHHAMH KOPOTKOTO 3aMBIKAHHSL
©)  COMPOTHBIECHHUAMH XOJIOCTOTO X0Ma
3agaHue 13
2 7
3agaHHOMY HeTRIPEXIOMCHHKY COOTBETCTBYeT AUX koaddunmenta 'f I -
TiepefadH M0 HANPSKEHHIO ...
" T e
3 R0 ,L".
Ku
1
O stk
o e T
Ku
1k
0 ) \
i .
Ky
o —
O s i‘ I
3apaHue 14
3a1aHHOMY 9eThIPEXIOMOCHHKY cOOTBeTcTByeT AUX koathdurHenTa K'lj L =
Tepenad Mo HANPSKEHHIO ...
R o
—L +—+——2 05--———==-c=-
U L U _L
iy C i) o
1
—
O o5k
S RS D
Ky
1
D i \
i
Ky
i A ——
0 s B

3agaHue 15
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Ecm X =50 Om. R =50 Om . To KO3()(HIMEHT Nepenadn mno
HANIPSKEHMIO 4eThIPEXIOMIOCHHKA PaBeH ... O 1.414e1°

R
o—_F——0

O 0707¢ 45"
Ql =C Q;

D 050
— ¢+ »
O p1emi
CucreMa OIleHUBAHUSI nATHOaIbHAS

Kpurepun orienuBanus
«OTIHUYHOY» - BBIMOIHEHO 91% - 100% 3amanmit
«XOpouIo» - BBIOJIHEHO 76% - 90% 3ananuit
«YIIOBJIETBOPUTENIBHO» - BBINOJIHEHO 60% - 75% 3aganuii
«HEYJIOBJIETBOPUTEILHO» - BBINOJIHEHO MeHbIIe 60% 3a1anuii

Tabnuua npaBuIbHbIX OTBETOB
BapuaHt Howmep 3agaHus
112134567 [8]910[11]12[13[14]15
1 4111211113424 |1]2]2]2|2]2

IIncemennoe recruposanue TII- 7

Tema ONEKTpUYECKHE LENHU C pacHpelesIeHHBIMU
napameTpamu

TecroBble 3agaHus IO MaTepuaty paszgena 7
BapuaHT 1

3apaHve 1

TIepBHYHBIMH [apaMeTPaMH IBYXIIPOBOIHOI OJIHOPOHOI IHHHH ABJIAKOTCH ...

O CONpPOTHBIIEHHE, HHAYKTHBHOCTb H eMKOCTb IIPOBOIHHKOB,
TIPOBOAMMOCTE THANEKTPHKA, OTHeCEHHBIE K SIMHHIE JITHHEI
TIHHHH

©) MOCTOAHHAA PACIPOCTPAHEHHA, KO3()QHINEHT aMILTHTYIBI,
ko3 (HIHEHT (assl

O IOITHHA BOHHBI,E[J&SOB&S{ CKOPOCTE

) aMIUTHTY[d, 9acToTa H Ha4anbHad (1]3321 CHTHAlla Ha BXOO€e

3apaHue 2

B nuHHH Ge3 NoTepb PaBHO HYIIO ...
0 CONpOTHBIEHHE IIPOBOJHHKOB

) IPOBOOUMOCTE OHICKTPHKA
_J BOJIHOBO€ COIpPOTHBIEHHE

C) COIPOTHEBICHHE NIPOBOOHHKOE H IIPOBOOHMOCTE OHAICKTPHEA

3apaHue 3
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EcI IHHAS HaIPY7KeHd BOIHOBEIM COIIPOTHBIEHHEM, TO ...

O B IHHHH HMEIOTCA B BCTPEYHO HATPABICHHbIE BOIHEI
” BIIOJIb 1O JIHHMH AMIUTHTY1A HATIPSKEHHS B CeYeHHAX JIHHHH
H3MeHsIeTcs
O B JIHHHH OTCYTICTBYeT OTPaKeHHAs BOJIHA
©)  BBIXOJHOM TOK paBeH HYIIIO
3apgaHve 4
Ecnn MUHHA HaTpy:keHa Ha CONMPOTHBIEHNE, OTINYHOE OT BOIHOBOTO, TO ...
O B IMHUH HMEHTCA JBe BCTPEYHO HATIPABIEHHEIE BOTHEI
© B JIMHHH OTCYTCTBYeT Nafalias BOIHA
O B IHHHH OTCYTCTBYeT OTPakeHHAs BOJHA
© BBIXOIHOIH TOK paBeH HYIIO
3apaHue 5
JNeKTPOMATHHTHAA BOMHA IPOXOINT PACCTOAHHE, PABHOE THHE BOIHEL A,
3a ... O 3.l4c
o BpEMA, paBHOE OTHOMY IepHOIY CHHYCOMIATBHOTO HAMPAKEHNA Ha
~  BXOINE IUTHHHOJ THHHH ...
O 1 MHHYTY
© 1 cerynny
3apgaHve 6
Ecmu B THHHHE §e3 TOTeph €O CKOPOCTHIO CBETa PACIPOCTPAHAETCS
TePHOMIYeCKHil CHTHAT, IMEIOIINIT IINHY BOMHBI 30 M, TO MepHOI CHIHATA O 1MEe
paBeH...
O 1mc
O 0.1 Mxc
O 10 MKc
3agaHue 7
JUna MTHEHH Ge3 MoTeps ¢ mapaMeTpaMu Ly =0,05 Tk, Cp =2-107° ©/KM
O 100000 xm/c
(azoead CKOPOCTE Uy, paBHA ...
O CKOPOCTH CBeTa
O 10000 xv/e
O 50000 kM/c
3apgaHue 8
Jlns mHHHH Oe3 I0Teph ¢ NepBHYHBIMH NapamMeTpaMu =0 Om/ky, L
-
=0,04 Tw/km; G =0 Cw/km: Cp =107 ©/KM BOIHOBOE CONPOTHBIEHHE 2 1000 O
PaBHO ...
O 100 OMm
O 0,1 Om
O 2000 OMm
3apgaHue 9
Ecmi mapaMeTps! MHHHH YIOBMETBOPSIOT COOTHOMEHHIO:
Ry _Lg ©  OTCYTCTBYET OTPaKeHHAA BONHA
= —*, TO B JIHHUH..
Gy C
O OTCYTICTIBYET 3aTyXaHHe
©) BO3HHKAIOT CTOAYHE BOIHEI
O OTCYTCTBYET HCKa’KeHHe CHTHAIOB
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3apaxue 10

ECIH B KOAKCHATBHOM Kadelle OH3MIeKTPHE ¢ YHSTEHEIM COMPOTHRISHAEM

109 OM'M 3aMeHHTH Ha AH3NCKIPHK ¢ YIENBHEIM CONPOTHRIEHHEM §5.10 7 O yMeHbIIHTCA B 5 pas

OM"M, TO TOK YTe9JKH HA €IHHVLY JUTHHEL ...
777, O yMeHBIIHTCH B In5 pa3

) HE H3MEHHICA

O YBemHYHICA B 5 paz

CucreMa OIleHUBaHUSA OannpHasA, max oar - 5

Kputepuu onenuBanus
«OTIIMYHOY» - BBINOAHEHO 91% - 100% 3amanuit
«XOpOIIO» - BBIMOJHEHO 76% - 90% 3ananuii
«YIOBJIETBOPUTEIBHO» - BbINIOIHEHO 60% - 75% 3ananuii
«HEYJIOBJIETBOPUTEILHO» - BBINOJIHEHO MeHbIIe 60% 3ananuii

Tabnuua npaBunbHbIX OTBETOB
BapuaHt Homep 3agaHus
112 (34|56 |7 8|9 (10(11]12]13]14]15
1 11414 | 11233141

[Tucemennoe tectupoBanue TII- 8

Tema Henunelinple anekTprudecKre Lenu

TecToBble 3a1aHus 110 MaTepUaily paszaesna 8

BapwaHT 1
3afaxve 1
Jlna npuBenenHoii BAX nud@epeHuHanbHOe CONPOTHBIEHHE ABIAETCA
BEIMHYHHOM ... O TONOKHTENbHOIT
i
O OTpHUATENBHOI
o O paBHoOil HymO
O KOMILTeKCHOI
3afjaxue 2

T'padudeckuii crocod pacdeTa HeMHHEHHBIX Heneif METOIOM MOCTPOSHHA
pesyapTHpYyomeit BAX npuMeHaeTcd. .. O s pacyeTa CIOKHBIX Leneit

_) TOIBKO IUTA IIAPALISIBHO COENHHEHHBIX JIEMEHTOB
() TOIBKO 14 MOCNeI0BATENbHO COCIHHCHHBIX 3NIEMEHTOB

() IS IOCTIeNOBATENRHO W TapannenbHO COSMHHEHHBIX 3IEMEHTOB

3apaHue 3

Ha y4actke 2-3 BAX nuddepernmanbHoe COIPOTHRIEHNE ABIACTCE .
BRITHHHMHOI] ... ) IONOKUTENBHOH

1 O oTpHUATeNBHOI
) paBHOIi Hym0

) KOMIUIEKCHO#

3apaHve 4



Ha yuactke 1-2 BAX nuddepeHunansHoe COMPOTHBICHHE ABTIETCA
BENHYHHOI ...

) TIONMOKHUTENLHO

O OTpHIATENbHOI

©) paBHOIT HyITEO

) KOMILTEKCHOG

3apaHue 5
Ha yuactke 0-1 BAX nuddepeHuHamsHOe COMPOTHRIEHHE ABNACTCA
BEIHYHHOMH ... O  OTpHUATENBHOH
O KOMIUTeKCHOM
O paeHoil Hym0
O NONOKHIENBHOI
3apaHue 6
EciH IOCNeNoBaTenbHO COeHHeHE! THHeHHOe COMPOTHRIEHHE R = 40 OM H
HemHHelfHOe CONPOTHENEHHE ¢ 3ananHoil BAX, a Hanmpsa:xeHHe Ha O 100B
HEJTHHeHHOM CONpPOTHBIEHHH 50 B, T 0ofInee HANPAKEHHe COCTABILAET ...
bt O 160B
8
i O 120B
6
O 210B
4 i
2
0 50 100 150 200 250
3apaHve 7
Ecnn NocnenoBaTeNbHO COeIHHEHE] INHeiHOS COMPOTHRIeHHE R = 40 OM H
HeJTHHeiHOe COMPOTHBIeHHe ¢ 3anaHHOH BAX, a HANps/KeHue Ha O 490B
HeNHHeHHOM COTPOTHBIEHHH 250 B, oOfINee HANpAKEHHe COCTABIAET ...
LA O 510B
8
] O 530B
6 i
H O 550B
4
2
i U.B
0 50 100 150 200 2.%0
3apgaHue 8
TlocnenoBarenbHO COeIHHEHE THHEeHHBIH Pe3HCTHBHBII 3eMeHT
conporaBrerreM 40 OM U HelHHeIHEI 37eMeHT ¢ 3anaHHoi BAX. Tok B O 330B
menn 6 A. OfImee HATIPSKEHHE PABHO ...
La © 3508
8
] O 370B
6 i
H O 390B
e
21/
LU
0 50 100 150 200 250
3agaHue 9
Ecii pH NapauienbHOM COENHHEHHE IBYX OIHHAKOBBIX JIAMII
HaKATHBaHHA, BAX KOTOpEIX 0003HAYeH] 1, HANpAKeHHe Ha BXOIE LS O 3A
cocTasiser 50 B, To BXOIOHOI TOK paBeH ...
Zpiz f/2 ; O 4A
100 )
3 O 2ZA
50
O 1A
I A
v 1 2 3 4
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3apaxue 10

TlapamieTbHO COeIHHEHE! 1Ba HEMHHeHHbBIX 31IeMeHTa, BAX KOTOPBIX

oBo3Hauens! 1 1 3. Hanpsixenue cocTarmser 50 B, oSmuit TOx paBeH ... O 4A
0B f/z ; O 5A
100 v
3 O 6A
50
O 7A
I A
g 1 2 3 4
BapwaHTt 2
3apaxue 1
VpagHeHHe N0 ETOpoMy 3akoHy Kupxroda mns sanaHHoi MATHHTHOMH Hemn
3AMHCEIBAETCS B BHIE. .. O B-f=I(W, +W;)
e
L H
d FH T s - H_
E o 2 5 =I(W, - Wy)
1
W, ITp 3w
4! :_I_: .
: bl O H-(=I(W, -W,)
___________ 1
O H-(=I(W, +W,)
3afaHue 2
‘VpaeHeHHe TI0 BTIOpOMY 2akoHy Kupxroda mis Mar€HuTHOH Hern
3aIHCHIBAETCS B BHIE. .. O H-l=-I¥+ LW,

o %: LW+ B

O H-l= LW+ L,

O H-l=ILW-LWw,

3apaHue 3
Ecmu /=0,5 M. neoykuns B=0,05 T, aGcomoTHAs MarHHTHAs
NPOHHIAEMOCTE CTATH A, =0,01T'H/M , TO MaTHHTOABICKYIIAd CHIa Jiv O 25A
paBHa ...
O 1A
O 5A
O 05A

3apaHve 4

MaruuTHele ToTokn @ 1 @, HampapmeHEL..
O @, - nporuB 4acopoii cTpenkn, P, - IPOTHE YacoBOif cTpenkH

O @, - npoTue vacopoii crpenku, @, - mo vacoroil cTpemke

9] (Dl - TI0 YaCOBOH CTPEIKE, (D2 - MPOTHE YaCOBOH CTPENKH

9] Cpl - I10 YaCOBOH CTPEIIKE, @2 - II0 9aCOBOH CTPEIKe

3agaHue 5

JUts neBoii B cpeNiHelt KaTyIIKH OHOHMEHHBIMH SBILIOTCS 3aKHMEI ...

O 1u4
L S 5 o 3md
2 P4 6

O 1u3

O 2u4

3apaHue 6
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‘YpaBHeHHe IO BIOPOMY 3aKoHY Kupxroda [Wis MarHHTHOI HerH

MPUMEHHTENBHO K IPaBOMY KOHTYPY 3allHCEIBACTCH B BHIE. .. O Hyfy+Hy0; =L'W,
@ @ @,
Aol O Hyfy +Hyly = -|W,
! F )
: ° 1 1
1
L gy i SEE WIRT SRSV )
! T ‘1 1
S___ I 1 ] | .S
e o——— TPW, [y

] a? : O Bif; Byl =LW,
| e 1 1

X I
3ananue 7
‘YpaeHeHHe 10 BTOpOMY 3aKoHY KHpxroda I8 MarHuTHOIT Lern
TIPHMEHHTENBHO K IEEOMY  KOHTYDY 3alHCLIBAETCA B BHIE... O Hyfy +Hy(; =L'W,
@ o D
r-___[_____r___ — O @0+ ®y0, = LW,
[ )
: o 1 1
L g Ry i O Hyfy +Hl; =-LW,
i ! !
S| |-S
e —— TPW [

i ? i O By - Bty =LW
| | S 1

; Iy
3amganue 8
‘YpagHeHHe IO BETOPOMY 3akoHy Kupxroda 1A MarHHTHOI memn
TMPHMEHHTENEHO K BHEMHEMY KOHTYPY 3aMHCEIBAETCA B BHIE... O Hil; +Hzf; =0
o o D
1] 1. O @0+ Dyl =W,
i ] )
i e i i
UL gy | O Hyf3-Hyl =0
i 4P l
S| | S
o o—— T PW, ey

O Byl -Bylz ='W

i I
3amanue 9
‘YpagHeHHe N0 epBoMy 3akoHy Kupxroda U1a MarHHTHOI 1enn
MPHMEHHTENIBHO K BEPXHEMY Y31y  3AIHCLIBASTCA B BHIE... O Hyf +Hyt, =L'W,
@ @ @,
"-_J""T"" j— O P-dy-d; =0
1 1
: o 1 1
L Ry i O P dy-ds =0
i J4r" :
S| | -S
s o TPw |

O Byl -Byly =LW,

O Byl -Bylz ='W

i I
3aganue 10
‘VpasHeHHe 110 NePBOMY 3akoHy Kupxroda [1a MarHHTHOH IemH
NPUMEHHTENEHO K HIDKHEMY Y3y 3allHCBHIBASTCH B BHJIE. .. O Hyfy +Hyl; =L'W,
@ o o
'_'__J_____ S S, O ®-d,-¢; =0
. ¥ .
i ; i
o .“‘-'Qf i O P dy-d; =0
i 4P |
S| | -S
ol o—— T PW, o]
[}
|

Cucrema OlleHUBaHUSA IATHOAIIIbHAS

Kputepuu onenuBanust
«OTJIHUYHOY» - BBIIOIHEHO 91% - 100% 3amanuit

«XOpouIo» - BbINOJIHEHO 76% - 90% 3ananuit
«YIIOBJIETBOPUTENIBHO» - BBINOJHEHO 60% - 75% 3aganuii



«HCYOOBJICTBOPUTCIBLHOY -

Tabnuua npaBUnbHbIX OTBETOB

BBINOJIHEHO MeHbIle 60% 3amanuii

BapuaHT

Homep 3apaHns

11234 ]5]|6

7

819 10| 1M[12][13]14

15

1 1141112414

2

3123

2 41311121111

1

3122

[Iucemennoe tectupoBanue TII- 9
Tema

TecToBbI€ 3a1aHKs IO MaTepuany pasuena 9
BapuaHT 1

3agaHue 1

Teopusa mosns

‘VpapHeRHe Maxcgenna rot H = yE + 0D/gt o3mauaer, uTo BHXpeBOe

MAarHMTHOE IOIe CO3MaeTCH ...

o

o

TOKaMH IIPOBOONMOCTH

TOKAMH CMEITHHA

O  OBIGKYIIFMHCA 3apAaaMu

o} TOKAMH IPOBOJIMMOCTH H TOKAMH CMeIleHHA
‘Vpaerenne Maxkcsemia rot E=-0B/dt o3Hadaer, 4To H3MEHeHHe
MAarHHTHOTO TIONIA BO BPEeMEeHH TMOPOKIAET ... () BHXPeBOe 3MIeKTPHYECKOe TojIe

3apaHue 3

o

o

o

3MEKTPOCTATHIECKOE TIOTE

JNIEKTPHYIECKOE T10Me

BHXPEBOE NIOTIS

‘YpasHeHHe MakcBerna divB=0 03Ha4aeT, 470 ...

3apaHve 4

o]

e}

e}

o

MarHHTHOE ITOJTe He HMeeT HCTOUYHHKOB

SNIEKTPHYIECKOE TI0JIE HE HMEET HCTOTHHKOB

BHXPEBOE MAaTHHTHOE I10JIE HE HMEET HCTOYHHKOB

BHXPEEOE 3[ICKTPHYECKOe I10JIe HE HMECT HCTOYHHKOE
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‘Vpaerenne Maxcsenna div E = p /g, O3HAaYACT, 4IO ...
CB

) cBOOOIHEIS 3apAnbl ABIAKTCA HCTOKAMH 3NIEKTPHYeCKOTO TI0TIA

© CBOGONHEIC 3apANEI ABIATCA HCTOKAMH MarHHTHOTO TOMIA
© CBOGOIHEIE 3apANEI ABMAOTCA HCTOKAMH BHXPEBOTO
3MEKIPHIECKOTO MO
© cBOCOIHEIC 3aPANEL ABIAITCA HCTOKAMH BHXPEEOTO
MATHHTHOTO TIOMA
3apaHue 5
Jlueeprenmms BekTopa E = 8521 + 4y°] - 52"k B/M B ToUKe ¢ KOOpAHHATAMH
x=1 M, y=0,5 M, z=-1 M, paBHa... O 30 B/
o 10 B2
© 5B
O 15 Bm*
3apaHue 6
TIOTOK BEKTOPa MEKTPHIECKOTO CMEMIEHNA [) Hepes 3aMKHYTYIO
TMOBEPXHOCTE S PaBeH ... O g +4q;
a2
O g +gy+ds
S
-
-
q: 3 o0
O 4
3apgaHue 7
Tlepeoe ypaeHeHHe Makceenna e auddepeHunansHoli hopme mia
MUAMEKTPHEeCKOi cpeibl 3aMNCHIBAeTCS B BHIE ... - _ an
O rotd = —
a
_ D
O rotB = —
ot
— = 0D
O rotH =vF +—
ot
O rotH =vE
3apaHue 8
IHeprHA WIOCKOTO KOHIEHCATOPA, TIONKIKYEHHOTO K HCTOUHHEY
HANPAKSHNA, TOCTE 3aTIOMHEHHA BCETO NPOCTPAHCTEA MEXKIY OOKIaIKaMH () YMEHBIIMTCA B 4 paza
MacIOM ¢ ¢ =4 ...
O He H3MeHHTCA
©) yBENHYHICA B 4 pasa
O yeemm4HICH B 16 paz
3apaHue 9
Moy HAMPSKEHHOCTH MEKTPHYECKOTO TOMI B cpeIHefi TouKe MeKIy B
JBYMS TOUEYHEIMH 3apSaaMH PaBeH ... o gq/@mes,l)
Y 2
; o 3q/(4nee )
2
— o = " © 2q/(2neg,l )
27
2
o 3q/Qmes, )

3apaxue 10



DIeKTPOCTaTHYECKOE TIONEe — TI0TIe, CO3/IABAeMOe ...

O 3MeKTPHYeCKHMH 3apAfaMH Mo60ro BHIa
© HEH3MEHHBIMH BO BPEMEHH HEITIOIBIKHBIMH 3apAIaMH
O TapMOHHYeCKHMH TOKaMH
O TOCTOSHHEIMH 3apsIaMH H TOKAMH
BapwaHTt 2
3agaHue 1
Ecimi NOTeHIHAN 3/1eKTPHYeCKOT0 IO ONpeNensieTcs ypaBHeHHeM
=25t z? O -4BM
TO B TO4KE C KOOPAHHATAMH X=1M, y=0M, 7=2 HaNpAKeHHOCTh E paBHa ...
O 4./2 B
O -2BM
O 8BM
3apgaHve 2
CTalHOHapHOE MarHHTHOE MOJIe — T0Me, CO3/IaBAEMOE ...
() TOCTOAHHEIMH TOKaMH
O 3IeKTPHYeCKHMH 3apsiIaMH Mo60ro BHIA
©) TOCTOAHHBIMH 3apAOaMi H TOKAMH
©) HeH3MEeHHBIMH BO EPeMeHH HellOIBIDKHBIMH 3apAIaMHi
3apaHue 3
Bropoit 2akon Kupxroda e nuddepermimansHoit Gopue 2annceBaeTca B
BHIE ... o 1= [5s
¥
O E=Y(E+ Eomop)
5
O pP=—
"y
o y=2
E
3apaHve 4
EciH Ha TOHKHET MeTHBIH IPOBOJL ¢ TOKOM /=2 A KOAKCHATHEHO HAMETH
JKeJle3HYI0 TpyOy ¢ MarHHTHOII MpOHHIaeMocThio =300, To HHOyKIIHA O yBeNHUHTCA B ./300 pa3
MAarHHTHOTO TOJA B To4Ke A ...
O  ysennuures B 300 pas
M O yMeHBIIHTCS B 300 pas
) He H3MEHHTCH
3apaHue 5
Ecni B IpoBOMIE KPYTJIOTO CEYEHHA MOCTOAHHBIHA TOK J, TO MaKCHMAlbHas
HANPAKEEHOCTh MATHHTHOTO 10N H GYIeT B TOUKE ... o C
O 4
405 a ¢ O B
|~
a 1,5a
B D O D
3apaHue 6
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Ecmm ¥ =500+j500m" - koahdmmenT pacpocTpaserms

3MEKTPOMATHATHOI BOJIHBI B IPOBOIHHKE, TO TMYGHHA TPOHNKHOBEHN O 2MM

paBHa...
O 4 MM
O 50 Mm
O 10 MM

Ecmu B mpoBofsimeii cpenie TITyGHHA MPOHHKHOBEHHA SMeKTPOMATHHTHOM

TapMOHHYecKOii BOTHBEI paBHa 5 MM, TO ITHHA A 3TOif BONHEI paBHa ... O 10mMm
O 34 mMm
O 62,8 MM
O 20 Mmm

@a30Basd CKOPOCTh IUIOCKO{T 3MeKTPOMATHHTHOI BOJHBI B IHATIEKTPHKE C

OTHOCHTEJIBHOI IPOHHIAEMOCTRIO |l = 1 ¥ OTHOCHTENBHOMH O 3.10% Me

u.mnexrpﬂqecxoﬁ IIPOHHIAEMOCTRIO 81. =4 PpaeHa ...
O 0,75-10% mlc

O 1,5-10° we

O 6-10° we
3agaHue 9
Ecmu B nposoasimeii cpene mph f = 10 &1 koaddumment
pacIpocTpaHeHns ¢=100+ ;100 1!, To dasosas ckopocTs BoOMHEI Vg o 6,28-106 m/e
paBHa ...
O 314 wm/c
O 628 m/c
O 100 m/c
3agaHue 10
Ecmu 1000471000 M~! — ko3d HHIHEHT pacTpoCTpaHeHHsA
3MeKTPOMAarHUTHOH rapMOHHYeCKOil BONHEI B IPOBOAHHKE, TO LIHHA BOJIHEL O 15,7 MM
/. paBHa ...
O 314 wmMm
O 6.28 MM
O 3,14 MM
Cucrema OLICHUBaHUA nATHOAIIbHAS

Kpurepun onienuBanus
«OTIHUYHOY» - BBIMOIHEHO 91% - 100% 3amanmit
«XOpouIo» - BbIOJIHEHO 76% - 90% 3ananuit
«YIIOBJIETBOPUTENIBHO» - BBINOJIHEHO 60% - 75% 3aganuii
«HEYJIOBJIETBOPUTEILHO» - BBINOJIHEHO MeHbIIe 60% 3ananuii

Tabnuua npaBurbHbIX OTBETOB
BapuaHt Howmep 3agaHus
112134567 [8]9|10[11]12[13[14]15
1 41111111113 ]1]3]|]2]2
2111222 |1]2|3]3]3
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TeMbl KypcoBbIX paboT (NpoeKToB)

Kypcosas pabota (npoext) KPII-1

Tema

3agaHue 1o Marepuanam pasuena 4, 5, 6

IIepexonHble pOLECCHl B IMHEUHBIX JIEKTPU-
YECKUX LEIAX, JIMHEHHBIC JIEKTPUYECKHUE Lie-
I IIPU IPOU3BOJILHOM IEPUOJAUYECKOM BO3-
JEHCTBUH, YETBIPEXIIONIOCHUKHI

3apaHue nveet 20 BapnaHTOB CXeMbI anekTpuyeckoit uenn. Ri1=Rz*=2- 102 OM, R1*=R=2- 103

OM, Ry=2- 102 Om, C=1-10 60, L=2- 10-3 ['H. PaccmaTpuBas Lenb kak YeTbipexnonocHuk ¢ Bxogom 1 un 1'
1 BbIXOAOM 2 1 2', ONpeaennTb NapameTpbl YETLIPEXMOSMIOCHUKA, €ro NepeaaToyHy (YHKUMI0, Nepexosd-
HYI0 XapaKTepUCTIKY, KOMMMEKCHYI0 NepesaToyHyo (PYHKLMIO, aMNANTAHO-YACTOTHYHO U (Da30-4aCTOTHYIO

XapaKTePUCTUKM.
BapuaHT 1
C
L
2
Bapuant 3
- H{jﬂ—ﬁ
C | R |
R, L R,
2
S .
BapuaHT 5

BapuaHt 2

&

]
;_

R, C

py l
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BapuaHt 7

i 2

BapwaHt 13
sﬁJw-ﬂT—*
I R;
RLE
R, _"i
||
o —O—i‘;t——
Bapuant 15

BapuaHT 8

BapwaHt 14

[ 1

2 B

R, L C —
Um
o [
I ' ¥

P —

BapuaHT 16
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BapwuaHt 17
1 .J:_rlé_,,l . 3
& |
TREJ’“EETf
2 E | |R,
Lj \_J
o

It

& *
BapuaHT 19
1Yy 1
@ _ y—-
I:R iy R; | L
2 I
C T II_IT
: | .
b *—F—
Cucrema oLieHUBaHUS
Kpurepuu onenuBanus
«OTIUYIHO -
«XOpOIIIOY -

«YHOOBJICTBOPUTECIIBHO) -

«HEYOOBJICTBOPUTECIBHO -

BapuaHt 18

L

L -

nATHOaIbHAS

00ydJaronuics MpoeMOHCTPUPOBAIT TITYOOKOE
NOHMMAaHHE IPOTPaMMHOT0 MaTepuaa, yme-
HHUE CaMOCTOATENBHO Pa3bsCHITh U3ydacMble
HIOJIOKEHHUS; OTBET YOS IUTENbHBIN, JOrHye-
CKUH M MIPABUIILHO MOCTPOCHHBIN, 0€3 OmnOoK
00y4aroImuiics MpoIEMOHCTPUPOBAII IPABUIIb-
HOE ¥ ITyOOKO€ YCBOSHHE MPOTPaMMHOTO Ma-
Tepuaa, OJHAKO B OTBETE JONYyCKAIOTCA He-
TOYHOCTH U HE3HAUUTENIbHBIC OIIMOKU KaK B
COJIEpKAHUU, TaK U (pOpME OCTPOCHUS OTBETA
o0yyaromuiicsi 3HaeT OCHOBHBIE, CYIIIECTBEH-
HbIE TOJI0KEHUs y4eOHOro MaTepHaia, Ho He
YMEET UX Pa3bsACHSATb, JOIYCKAET OT/AEIbHbIC
OLIMOKH U HETOUYHOCTH B COJIEP’KAaHUM 3HAHUH
1 (hopMe MOCTPOCHHS OTBETA

oOyyaromuiicst Tn60 3HaKOM ¢ y4eOHBIM MaTe-
pHaoM, HO HE BBIIEJISIET OCHOBHBIX MOJIOXKE-
HUH, JOMYCKaeT CYIIEeCTBEHHbBIE OINOKH, KO-
TOpBIE UCKAKAIOT CMBICI U3yYEHHOT0, JINOO
HE 3HAKOM C Y4eOHBIM MaTepraioM
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TunoBble BONpPOCHI K 3awuTe rnabopaTopHbIX padoT

3ammra naboparopHoii padotsr 3JIP- 1

Tema DJeKTpou3MEepHUTEIbHBIE TPUOOPHI U U3MeEpe-
HUSA

KoHTposbHBIE BONTPOCH 10 JTabopaTopHoi padore Ne 1

1. KakoB npuHIUI AeHCTBHS MTPHOOPOB MArHUTOIIEKTPUUECKON U SIIEKTPOMArHUTHOW cUCTEM?
2. Yto Takoe npenen usMepeHus?

3. Kak onpenensiercs 1ieHa aeneHus npudopa?

4. Yto Takoe abCOIFOTHAS U OTHOCUTEIbHAS MTOTPEITHOCTH U3MEPEHUs?

5. Uto XapakTepHu3yeT KJIacC TOUHOCTH Mpudopa’?

6. B xako# yacTu mKkaisl IpuOopa U3MEpEHNUE TOYHEE U IoYeMy?

7. KakoBBI OCHOBHBIE JOCTOMHCTBA HU(POBBIX U3MEPUTEIBHBIX TPHOOPOB?

Cucrema OLIeHUBAHUS nATUOAITbHAS

Kputepuu onenuBanus
o0yJaromuiicss IpoAEeMOHCTPUPOBAI TITyOOKOE
MOHMMAaHKE MPOrPaMMHOI0 MaTepuaa, yme-
«OTJIMYHO» - HHE CAaMOCTOSITENIbHO Pa3bICHATH N3y4aeMble
MIOJIOKEHUST; OTBET YOS IUTENbHBIN, JOTHYe-
CKHI M MPAaBHJIBHO TTOCTPOEHHBIH, 06€3 OmnOoK
00yJaromuicss IPOAEMOHCTPUPOBAIT TIPABHIIb-
HOE U TITyOOKO€ YCBOGHHE MTPOrpPaMMHOTO Ma-
«XOpOILIO» - TepHuaia, OJHAKO B OTBETE JAOIMYCKAIOTCS He-
TOYHOCTH U HE3HAYUTENIbHbIE OINOKU KaK B
COJIep>KaHuH, TaK ¥ PopMe MOCTPOCHHS OTBETA
o0yyaroImuiicsi 3HaeT OCHOBHBIE, CYIIIECTBEH-
HBIE MTOJIOXKEHUS yueOHOro MaTepuasa, HO He
«yIOBJIETBOPUTEIBHO» - YMEET UX Pa3bsICHSATH, IOMYCKAET OTCIbHBIC
OLIMOKY M HETOYHOCTH B COJICPKAaHUU 3HAHUM
u opMe TIOCTPOCHUSI OTBETA
oOyyJaronuiics 1u00 3HAKOM C y4eOHBIM MaTe-
pHUAIOM, HO HE BBIJIENISIET OCHOBHBIX MOJIOXKE-
«HEYIIOBIICTBOPUTEIBHOY» - HHIA, IOTYCKAET CYIIECTBECHHBIC OMUOKH, KO-
TOPBIC UCKAKAIOT CMBICT U3YUYEHHOTO, JTHOO0
HE 3HAKOM C Y4eOHBIM MaTepuaioM

3ammra naboparopHoii padotsl 3JIP- 2

Tema JInHelHbIE JIEKTPUYECKUE LENU ITOCTOSTHHOTO
TOKa

KoHTposibHBIE BOITPOCHI TI0 JTabopaTopHOi padoTte Ne 2
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1. Yto Takoe TMHEHHBIN 3JIEMEHT B AJIEKTPUUECKOM 1eru?

2. [IpuBecT mpUMEPHI JIMHEHHBIX 3JIEMEHTOB AJIEKTPUUECKUX LIETICH.

3. Ha ocHOBaHUM KaKkoro 3aKOHA MO MOKa3aHUsIM aMIIepMEeTpa U BOJLTMETPA MOKHO OMPEIETUTh
BEJIMUMHY CONPOTUBJICHHSI yUacTKa FIEKTPUUECKOM 1IeTTH MOCTOSHHOTO TOKa?

4. B xakux eIMHHIIAX U3MEPSIIOTCS CUJjla TOKA, HAMPSXKEHUE U CONTPOTUBIICHUE?

5. Hapucyiite cxembl Ji1 U3MEPEHUSI METOJOM aMIIepMETpa U BOJIbTMETPa OOJIBIINX U MaJIbIX

SJICKTPHUYICCKUX COHpOTHBHCHHﬁ.

6. Jly1st iccreryeMBbIX AJIEKTPUIECKUX TIETeH 3aluIuTe ypaBHeHH 110 3akoHaM Kupxroda.

CucreMa OIleHUBAHUSI

Kpurepun oniennBanus

«OTJIHUYHO» -

«XOpOILOY -

«YOOBJICTBOPUTECIIBHO) -

«HEYJOBJIETBOPUTEIILHO -

3ammra naboparopHoii pabotsl 3JIP- 3

Tema

nATHOaIbHAS

00ydJaronuics MpoIeMOHCTPUPOBAIT TITYOOKOE
MOHMMAaHKE TPOrPaMMHOTO MaTepHuala, yMme-
HHUE CAMOCTOSATENBHO Pa3bSCHITH U3ydacMble
MIOJIOJKEHUST; OTBET YOS IUTENbHBIN, JOTHYe-
CKHI ¥ MPAaBHJIBHO TTOCTPOEHHBIH, 6€3 OmnOoK
00yJaromuiicss IpOAEeMOHCTPUPOBAIT TIPABHIIb-
HOE ¥ IITyOOKO€ YCBOSHHE MPOTPAMMHOTO Ma-
Tepuana, OJHAKO B OTBETE JIOMYCKAIOTCS HE-
TOYHOCTH U HE3HAYUTEIIbHBIC OIUOKH KaK B
COJIepKaHUH, TaK U GOpPME IOCTPOCHHS OTBETA
o0yyaroImuiicst 3HaeT OCHOBHBIE, CYIIECTBEH-
HBIC TIOJIOXKEHUST y4eOHOTO MaTepraia, HO He
YMEET UX Pa3bsICHATH, JOMYCKACT OTACIbHBIC
OIIMOKH U HETOYHOCTH B COJICP)KAaHUH 3HAHUH
u opMe TIOCTPOCHUSI OTBETA

oOyyJaronuiics 100 3HAKOM C y4eOHBIM MaTe-
pHUAIOM, HO HE BBIJIENISIET OCHOBHBIX MOJIOXKE-
HUH, TOMYCKaeT CYIIECTBEHHBIC OMNOKHU, KO-
TOpBIC NCKAKAIOT CMBICT H3yYSHHOTO, JIN0O
HE 3HAKOM C Y4eOHBIM MaTepuaioM

DKCIepUMEHTAbHOE ONpeAeTeHUE IapaMeT-
POB JIEMEHTOB IIeNel MEPEMEHHOTO TOKa

KoHTposibHBIE BONTPOCH IO JTabopaTopHoi padore Ne 3

1. Yto Takoe moyHOe CONpOTUBIIEHUE?
2. YTo Takoe aKTUBHOE COMPOTHUBIICHUE?

3. YTo Takoe peakTUBHOE UHAYKTUBHOE COIIPOTUBIIEHUE U KAK OHO

omnpezaensiercs?

4. Yto Takoe PCAKTUBHOC CMKOCTHOC COITPOTHUBJIICHUC U KAK OHO

omnpezaensiercs?

5. Kakas cBs13b MCKAY MOJHbIM, AKTUBHBIM U PCAKTUBHBIM COINIPOTUBJICHUSIMU

LeTH IEPEMEHHOT0 TOKa?
CucreMa OIeHUBaHUA

nATHOaIbHAS
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Kpurepun oriennBanus
00ydJarouuics MpoIeMOHCTPUPOBAIT TITYOOKOE

MOHMMAaHHE TPOrPaMMHOTO MaTepHuala, yme-
COTIIMYHO» - HUE CAMOCTOSITEIIHPHO Pa3bSICHITh N3ydacMble
MIOJIO’KEHUST; OTBET YOS TUTENbHBIN, JOTHYe-
CKHI ¥ MPAaBHJIBHO TTOCTPOEHHBIH, 06€3 OO0k
00yJaromuiicss IpOAEMOHCTPUPOBAIT TIPABHIIb-
HOE ¥ ITyOOKO€ YCBOSHHE MPOTPAaMMHOTO Ma-
«XOpOILIO» - Tepuaia, OIHAKO B OTBETE JAOIMYCKAIOTCS He-
TOYHOCTH M HE3HAYUTEIILHBIC ONIHOKH KaK B
COJIepKaHUH, TaK U GOpPME TOCTPOCHHS OTBETA
00yyaroImuiics 3HaeT OCHOBHBIE, CYIIECTBEH-
HBIC TIOJIOXKEHUST y4eOHOTO MaTepuala, HO He
«yIOBJIETBOPUTEIBHO» - yYMEET UX Pa3bsACHSATH, IOMYCKAET OTCIbHBIC
OIIMOKH U HETOYHOCTH B COJICPIKAaHUH 3HAHUH
u opMe TIOCTPOCHUSI OTBETA
oOyyJaronuiics 1u00 3HAKOM C Y4eOHBIM MaTe-
pHUAIOM, HO HE BBIJIENISIET OCHOBHBIX MOJIOXKE-
«HEYIIOBIICTBOPUTEIBHOY» - HHIA, IOTYCKAET CYIIECTBECHHBIC OMTUOKH, KO-
TOpBIE NCKAKAIOT CMBICT H3yYSHHOTO, JIN0O
HE 3HAKOM C Y4eOHBIM MaTepuaioM

3amura naboparopHoii pabotsl 3JIP- 4
Tema DJeKkTpudecKkas 1erb NePEMEHHOTO TOKa

KonTponpHbIe Bompock! 1o 1abopatopHoii padore Ne 4

1. Yto Takoe akTHBHAs, PEAKTUBHAS U MOJHAS MOIIHOCTH B LIENH IEPEMEHHOI0 TOKa?

2. Yto Takoe K03(pPpUINEHT MOITHOCTHU?

4. Kax BBIUMCIIUTD MOJIHOE COPOTUBICHHUE KATYILIKH, €CJIM U3BECTHBI €€ aKTUBHOE COMPOTHBIIE-
HUE, UHAYKTUBHOCTb U YaCTOTa CETH?

5. Kak BBIYHCIUTE OJTHOE COMPOTUBIIEHUE IIETH € OCIEA0BATEIbHBIM COETUHEHNEM PE3UCTO-
pa, peaIbHOM KaTyIIKU U KOHAeHcaTopa?

6. OT yero 3aBUCUT yTroJl cABUTa (a3 Mex Ay HanpsH>KEHUEM M TOKOM Ha Y4acTKE JIEKTPUUYECKOM
LEMU ePEMEHHOT0 ToKa?

8. Uemy paBHBI p€aKTUBHOE COMPOTHUBIICHUE IIEMH U PEAKTUBHAS MOLTHOCTh L[ENH MPU PE30HAH-
ce?

Cucrema olIeHUBAHUS nATUOATTbHAS

Kputepuu onenuBanus
00yJaromuiicss IpoAEeMOHCTPUPOBAI TITyOOKOE

IIOHMMAHHE IPOrPaMMHOI0 MaTepHala, yMme-
«OTIIUYHO» - HHUE CaMOCTOSITEIILHO Pa3bsICHATH U3y4aeMble
HIOJIOKEHHUS; OTBET YOEIUTENbHBIN, JOrHye-
CKUH M MIPABUIILHO TOCTPOCHHBIN, 0€3 OmMO0K
00yYaromuncs MpoIeMOHCTPUPOBAIT IPABUIIb-

«XOPOLIOY -
P HOE U TJTyOOKO€ YCBOGHHE MTPOrpaMMHOTO Ma-
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«YZOBJIETBOPUTEIILHO» -

«HEYOOBJICTBOPUTECIBHO -

3amura mabopatopHoit padotsr 3JIP- 5

Tema

Tepuala, OJJHaAKO B OTBETE AOIYCKAIOTCS He-
TOYHOCTH ¥ HE3HAYUTENIHBIC OIINOKH KaK B
COZIep’KaHMU, TaK ¥ (hOpMEe TIOCTPOCHHS OTBETA
00y4aroNHiicsi 3HACT OCHOBHBIC, CYILIECTBEH-
HBIE [TOJIOKEHUS yueOHOr0 MaTepuana, Ho He
YMEET HX Pa3bSICHATD, IOMYCKAET OTACIbHBIC
OUIMOKU ¥ HETOYHOCTHU B COJICP)KaHUH 3HAHUI
1 (hopMe MOCTPOCHHS OTBETA

oOyyaromuicst Tn00 3HaKOM ¢ y4eOHBIM MaTe-
pHaIoM, HO HE BBIJIEISICT OCHOBHBIX MOJI0OXKeE-
HHH, OIYCKaeT CYIECTBEHHBIE OIIHOKH, KO-
TOPBIC UCKAXKAIOT CMBICI H3y4EHHOT'0, JINOO
HE 3HAKOM C Y4eOHBIM MaTepHAIOM

HccnenoBanue mporeccoB KOMMYTAIlUU B I1e-
11X ITOCTOSSHHOI'O TOKa

KonTponbsHbIe BOmpock! 1o 1abopatopHoii padore Ne 5

1. ChopmynupoBaTh NEpBbIA 3aKOH KOMMYTAIIUU U COCTaBUTh pacuéTHoe auddhepeHnaibHoe
ypaBHEHHUE IS LIEMU TOCTOSIHHOTO TOKA C UHIYKTHBHOCTBIO.

2. ChopmynupoBaTh BTOPOH 3aKOH KOMMYTAIIMH B COCTaBUTh pacuéTHoe nuddepeHImanpHoe
ypaBHEHHE JJIS [l TIOCTOSIHHOTO TOKA € EMKOCTBIO.

3. Pacu€tHbIM myTEM OmpeienTe NPUHYXAEHHbIE 3HAaU€HNS TOKOB U HaIIPSDKEHUN JJI CXEMBbI
puc. 7.1 Mo UCXOTHBIM JaHHBIM JTA00PATOPHOTO OMBITA U CPABHUTE UX C U3MEPECHHBIMHU.

4. PacuéTHbIM yTEM ONpeAenuTe NPUHYKIEHHBIC 3HaYSHHSI TOKOB U HAMIPSIKEHUM JJIsI CXEMBI
puc. 7.2 Mo UCXOTHBIM JaHHBIM JJA00PATOPHOTO OMBITA U CPABHUTE UX C U3MEPECHHBIMHU.

5. Pacu€tHbIM myTEM OmpenienTe NPUHYXAEHHbIE 3HAaU€HUS TOKOB U HAIIPSDKEHUN JJ1 CXEMBbI
puc. 7.3 M0 UCXOTHBIM JaHHBIM JJA00PATOPHOTO OMBITA U CPABHUTE UX C U3MEPECHHBIMHU.

CucreMa OIleHUBaHUI

Kputepuu onenuBanust

«OTIIUYHO)» -

«XOpOILOY -

«YZOBJIETBOPUTEIILHO» -

IATHOAIbHAS

o0yJaromuiicss IpoAEeMOHCTPUPOBAI TITyOOKOE
OHMMaHKE IPOTPAMMHOTO MaTepualia, yme-
HUE CAMOCTOSTEIBHO Pa3bsCHATh N3ydaeMble
MIOJIOKEHUST; OTBET YOS TUTENbHBIN, JOrHYe-
CKHI ¥ MPaBHJIBHO TTOCTPOEHHBIH, 06€3 OmnooK
00yJaromuiicss IpOAEMOHCTPUPOBAIT TIPABHIIb-
HOE ¥ IITyOOKO€ YCBOSHHE MPOTPAaMMHOTO Ma-
Tepuaa, OJHAKO B OTBETE JIOMYCKAIOTCS HE-
TOYHOCTH M HE3HAYUTEIILHBIC ONIHOKH KaK B
COJIep>KaHUU, TaK ¥ PopMe MOCTPOCHHS OTBETA
00yJaromuiicst 3HaeT OCHOBHBIE, CYIICCTBEH-
HBIC TTOJIOKEHUS Y4eOHOT0 MaTepuana, HO He
YMEET UX Pa3bsICHATH, JOMYCKACT OTACIbHBIC
OIIMOKH U HETOYHOCTH B COJICPIKAaHUH 3HAHUH
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«HEYJOBJIETBOPUTEIILHO -

3amura nabopatopHoit padotsr 3JIP- 6

Tema

u ¢opMe TTOCTPOCHUSI OTBETA

oOyyJaronuiics 1u00 3HAKOM C y4eOHBIM MaTe-
pHUAIOM, HO HE BBIJIENISIET OCHOBHBIX MOJIOXKE-
HUH, JOMyCKaeT CYIIECTBEHHBIE OMNOKH, KO-
TOPBIE UCKAKAIOT CMBICT U3YUYEHHOTO, JHOO0
HE 3HAKOM C Y4€OHBIM MaTepraioM

UccnenoBanue mened nepuoguyeckoro HeECu-
HYCOUJIaJIbHOTO TOKA

KonTponsHbIe Bompock! 1o 1abopaTtopHoii padote Ne 6
1. MeTon HaJIOKEHHS TIPU PacyETe LENe ¢ HCTOYHUKAMU MEPUOJUYECKOr0 HECUHYCOUTATTbBHOTO

TOKa.

2. Koaddpunuent nHecunyconaanbHocT. Crioco6 onpeaenenus. DU3NIeCKUid CMBICI.
3. BiusiHue MHAYKTUBHOCTHU Ha (hOpMy MEPUOINIECKOT0 HECHHYCOUJAIBHOTO CUTHAA.
4. Boustaue €éMKocTH Ha (OpMY TIEPHOTUIECKOTO HECUHYCOUIATFHOTO CUTHAIA.

CucreMa OIleHUBAHUI

Kpurepun orieHuBanus

«OTJIHUYHO» -

«XOopomoy -

«YOOBJICTBOPUTECIIBHO) -

«HEYOOBJICTBOPUTECIBHO -

3amura nabopatopHoi padotsl 3JIP- 7

Tema

nATHOaIbHAS

00ydJaronuics MpoaeMOHCTPUPOBAIT TITYOOKOE
NOHMMaHHE IPOTPaMMHOT0 MaTepuaa, yme-
HHUE CAMOCTOATENIBHO Pa3bsCHITH U3ydaeMble
MOJIO’KEHUS; OTBET YO IUTENbHbIN, Jornde-
CKUH M MIPABUIILHO MOCTPOCHHBIN, 0€3 OmMOoK
oOyJaronuiicss IpoAeMOHCTPUPOBAI IPABUIIb-
HOE ¥ ITyOOKO€ YCBOCHHE MPOTPaMMHOTO Ma-
Tepuasa, OJHAKO B OTBETE JIOMYCKAIOTCs He-
TOYHOCTH U HE3HAUUTENIbHBIC OIIMOKH KaK B
CoJIep’KaHuu, TaK U popMe MOCTPOSHHS OTBETA
00yyaroImuiicsi 3HaeT OCHOBHBIE, CYIIECTBEH-
HbIE TIOJIOKEHUSI y4eOHOT0 MaTepHaia, HO He
YMEEeT UX Pa3bsICHATH, JOMYCKAET OTAEIbHBIC
OLIMOKH U HETOYHOCTH B COJIEP>KAaHUH 3HAHUH
1 (hopMe MOCTPOCHHS OTBETA

oOyyaromuiicst Tn00 3HaKOM ¢ y4eOHBIM MaTe-
pHUaoM, HO HE BBIJENISIET OCHOBHBIX MOJIOXKE-
HUH, JOMYCKaeT CYIIEeCTBEHHbBIE OINOKH, KO-
TOpbIE UCKa)KAIOT CMBICT U3YUYEHHOTO0, JH0O0
HE 3HAKOM C Y4eOHBIM MaTepHaIOM

Henunelinas 1ens moCTOSHHOI'O TOKA
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KonTponsHbIe BoIpock! 1o 1abopaTtopHoii padote Ne 7

1. Uto Takoe HETMHENHBIN IEMEHT B SJIEKTPUUYECKON LIeTTH?

2. IlpuBecTu puMeEpPHI HEMTUHENHBIX 3JIEMEHTOB WIEKTPUUECKUX LIETIEN U UX BOJIBTAMIIEPHBIX
XapaKTEPUCTHK.

3. IloueMy [uis HENMHEHHOM 1eTn yA00eH rpaduuecKuii cnocod aHanmsa’?

4. CripaBeyTMBBI JIW JUTsl HEIMHEWHBIX 1ieTelt 3akoHbl Kupxroda?

5. Kak nocTpouTs BOJIbTaMIIEPHYIO XapaKTEPUCTUKY MOCIEN0BATEIBHOIO COEIUHEHUS HETMHEN-
HBIX DJIEMEHTOB?

6. Kak nocTpouTh BOJIbTAMIIEPHYIO XapaKTEPUCTUKY MapajlIeIbHOTO COEINHEHUS HEIIMHENHBIX
JJIEMEHTOB?

7. Kak onpenensieTcs cTaTH4ECKOE COIIPOTUBIIEHUE HEMHENHOTO 3eMeHTa? byner i1m oHo onu-
HAKOBOE [UIsl Pa3HBIX TOYEK BOJIBTAMIIEPHON XapaKTEPUCTUKU HEIMHEHHOTO JJIeMeHTa?

8. Kak onpenensdercs AMHAMUUYECKOE COIPOTUBIIEHUE HETMHEMHOT O AyieMeHTa? byneT i oHo
OJIMHAKOBOE JUJISl Pa3HbIX TOYEK BOIBTAMIIEPHON XapaKTEPUCTUKU HEIMHEHHOTO JIeMEHTa?
CucremMa OLIEHUBAHUS nsATHOAITEHAS

Kpurepun onieHnBanus
00ydJaronuics MpoeMOHCTPUPOBAIT TITYOOKOE
MOHMMAaHHE TPOrPaMMHOTO MaTepHuala, yMme-
OTIIMYHO» - HUE CAMOCTOSITEIIHHO Pa3bSCHITh U3ydacMble
MIOJIOKEHHUS; OTBET YOS TUTENbHBIN, JOrnye-
CKHI M MPAaBHJIBHO TTOCTPOEHHBIH, 06€3 OmnOoK
00y4aromuncs mMpoIeMOHCTPUPOBAIT IPABUIIb-
HOE U TITyOOKO€ YCBOGHHE MTPOrPaMMHOTO Ma-
«XOpOILIO» - TepHuaia, OHAKO B OTBETE JAOIMYCKAIOTCS He-
TOYHOCTH U HE3HAYUTEIILHBIC OIUOKH KaK B
CoJlep’KaHuu, Tak ¥ popMe MOCTPOESHHS OTBETA
00yyaromuiicsl 3HaeT OCHOBHBIE, CYIIECTBEH-
HBI€ MTOJIOXKEHUS yueOHOro MaTepuasa, HO He
«yIOBJIETBOPUTEIIBHO» - yYMEET UX Pa3bsACHSATH, IOMYCKAET OTJCIbHBIE
OLIMOKY M HETOYHOCTH B CO/ICPKAaHUM 3HAHUM
u opMe TIOCTPOCHUSI OTBETA
oOydJaronuiics 1u00 3HAKOM C y4eOHBIM MaTe-
pHUasoM, HO He BBIIEISIET OCHOBHBIX MOJIOXKE-
«HEYIIOBIICTBOPUTEIBHOY» - HMIA, IOITYCKAET CYIECTBEHHbIE OITMOKH, KO-
TOpbIE UCKAKAIOT CMBICT U3YUYE€HHOT0, JH0O0
HE 3HAKOM C Y4eOHBIM MaTepuaioM

3ammra naboparopHoii padotsl 3JIP- 8
Tema Henunelinas nens nNepeMEeHHOro TOKa

KonTponbsHbIe Bompock! 1o 1abopatopHoii padote Ne 8

1. OObscHUTH Ha3HAYEeHHE (PEPPOMATHUTHOTO CEPJCUYHHNKA KaTYIIKA HHIYKTUBHOCTH.

2. IlosicCHUTH BIUSHHUE CEPACYHUKA HA BEIMYMHY HHIYKTUBHOCTH KaTYIIKH.

3. Kak n3MeHuTCs BosibTaMnepHast XapakTepPUCTHKA KaTYIIKHA HHAYKTHBHOCTH TP HATMYUH
BO3JIyILIIHOTO 3a30pa B CEpACUHHUKE?

4. Ilouemy cepIeYHUK YacTO BBIMOJIHACTCS U3 N30JUPOBAHHBIX APYT OT APYTa IIACTUH 3JIEKTPO-
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TEXHUYECKOM CTaIn?

5. O0OBACHUTH TPUUUHY UCKAKEHUSI CUHYCOMIaTbHOU (DOPMBI TOKA MPH MUTAHUU KAaTYIIKU UH-

AYKTUBHOCTHU CUHYCONJAJIbHBIM HAITPSI>KCHUCM.

CucreMa OolleHUBaHUSI

Kputepuu onenuBanust

«OTIIUYHO) -

«XOopomoy -

«YZOBJIETBOPUTEIILHO» -

«HEYOOBJICTBOPUTECIBHO -

IATHOAIIbHAS

o0yJaromuiicss IpoAEeMOHCTPUPOBAIT TITyOOKOE
MOHMMAaHKE MPOrPaMMHOI0 MaTepuala, yme-
HHUE CAMOCTOATENBHO Pa3bsCHITH U3ydaeMble
MOJIO’KEHUS; OTBET YO IUTENbHbIN, Jorude-
CKUH M IPABUIILHO TIOCTPOCHHBIN, 0€3 OmnOoK
oOyJaronuiicss IpoAeMOHCTPUPOBAI IPABUIIb-
HOE ¥ ITyOOKO€ YCBOSHHE MPOTPaMMHOTO Ma-
Tepuasa, OJHAKO B OTBETE JIOMYCKAIOTCs He-
TOYHOCTH U HE3HAUUTENIbHBIC OIIMOKU KaK B
COJIepKaHUH, TaK U OpME OCTPOCHUS OTBETA
oOyuJaromuiicsi 3HaeT OCHOBHbBIE, CYIIIECTBEH-
HbIE TIOJIOKEHUSI y4eOHOT0 MaTepHaia, HO He
YMEEeT UX Pa3bsICHATH, JOMYCKAET OTAEIbHBIC
OLIMOKH U HETOUYHOCTH B COJIEP>KAaHUH 3HAHUH
1 (hopMe MOCTPOCHHS OTBETA

oOyyaromuiicst Tn00 3HaKOM ¢ Y4eOHBIM MaTe-
pHUanoM, HO HE BBIJENISIET OCHOBHBIX MOJIOXKE-
HUH, JOMYCKaeT CYIIEeCTBEHHbBIE OMNOKH, KO-
TOpBIE UCKAKAIOT CMBICT H3yYEHHOTO0, JINOO
HE 3HAKOM C Y4eOHBIM MaTepHaIOM
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Bonpochbl Tekywero onpoca

Texymwuii onpoc TO- 1
Tema

Bonpocsl no marepuainy paszaena 1
1. OnekTpuyeckas Lenb.

2. Cxema uenm.

3. ToK, HanpsKeHWe, MOLLHOCTb.

4. AneanbHble aNeMEHTbI.

5. Tononornyeckune NOHATHS.

6. 3akoHbl Knpxroda.

CucreMa OLICHUBaHUS
Kputepuu onenuBanust

«3a4YTCHO» -

«HC 3a4YTCHO» -

Texymuii onpoc TO- 2

Tema

Bonpockl no marepuany pazaena 2

OCHOBHBIE TTIOHATHS U 3aKOHBI TCOpHUUN uenef/'l

OMHapHas, 3a4TEHO/HE 3a4TEHO

oOyuJaromuiicst 100 rITyOOKO YCBOWII MPO-
rPaMMHBIN MaTepural, JTn00 3HaeT yaeOHbIiI
MaTepua, HO IOMYCKaeT OT/IEIbHBIC OTUOKU
¥ HETOYHOCTH B COJICP)KaHUH 3HAHUI U opme
NOCTPOCHUS OTBETA

oOyyJarontuiics 1u00 3HAKOM C y4eOHBIM MaTe-
pHUaioM, HO HE BBIICIISIET OCHOBHBIX MOJIOXKE-
HUI, JOMYCKaeT CYIIEeCTBEHHbBIE OMNOKH, KO-
TOPBIE NCKAKAIOT CMBICT H3yYSHHOTO, JIN0O
HE 3HAKOM C Y4eOHBIM MaTepuaioM

AHa.HI/IS HHHeﬁHBIX peBI/ICTI/IBHBIX BJICKTpI/I‘-Ie-
CKUX Liernen

1. Mopsiook pacyeTa Leneit METOAOM 3KBUBANEHTHbIX NPpeobpasoBaHi.

2. MNopsgok pacyeTa Leneit METOAOM HENOCPELCTBEHHOMO UCMOSb30BaHWS 3akoHOB Kupxroda.
3. Mopspok pacyeta Leneil METOLOM KOHTYPHbIX TOKOB.

4. MNopagok pacyeTa Lenen METOAOM Y3NOBbIX NOTEHLMasoB.

5. MeToq HanoxeHus.
6. MeToz 9KBMBANEHTHOrO reHeparopa.
7. SHepreTMYEeCKe COOTHOLLEHNS.
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CucreMa OolleHUBaHUSI
Kpurepun oniennBanus

«3a4YTCHO» -

«HE 3a4YTCHO» -

Texymmit onpoc TO- 3

Tema

Bomnpocel no marepuainy paszena 3

OuHapHas, 3a4TCHO/HE 3aYTCHO

oOyyJarontuiics 1u00 riIy00KO YCBOMI TIPO-
IpaMMHBII MaTepua, JIM00 3HaeT yueOHBbIH
Marepuall, HO JJOMYCKaeT OTAEIbHbIEC OIINOKH
¥ HETOYHOCTH B COJIEP>KaHUM 3HAaHUI U popme
HOCTPOCHHSI OTBETA

oOyyaromuicst Tn60 3HaKOM ¢ y4eOHBIM MaTe-
pHazIoM, HO HE BBIJEISICT OCHOBHBIX MOJIOXeE-
HUH, JOMYCKaeT CYIIEeCTBEHHbBIE OINOKH, KO-
TOpPBIE NCKAKAIOT CMBICI H3y4E€HHOT0, JINO0
HE 3HAKOM C y4eOHBIM MaTepHaIoM

JIvuHeiHbIe AJEKTpUYECKUE WENU NPU CUHY-
COMJAIBHOM BO3JEHCTBUU

1. Knaccuyeckun metog pacyeta npu CUHycouaaibHOM BO3LENCTBUN.

2. CMBONMYECKMA METO pacyeTa.

3. 3akoHbl Oma 1 Knpxroda B KOMNieKkcHOM opme.
4. SHepreTnyecke COOTHOLLEHNS.

5. MocnenoBatenbHbI Pe3oHaHC.

6. MapannenbHblil pe3oHaHc.

7. TpexdhasHble UCTOYHWKM 1 MPUEMHUKI SNEKTPUYECKON SHEPIUN.

CucreMa OLICHUBaHUS
Kputepuu onenuBanust

«3a4YTCHO» -

«HC 3a4YTCHO» -

Texymuii onpoc TO- 4

Tema

OMHapHas, 3a4TEHO/HE 3a4TEHO

oOyJaromuiicst 100 rITyOOKO YCBOWII MPO-
TPaMMHBIN MaTepual, JTu0o 3HaeT yaeOHbIi
MaTepuai, HO IOMYCKaeT OT/IeIbHBIC OMTUOKU
¥ HETOYHOCTH B COJICP)KaHUH 3HAHUI U opme
NOCTPOCHUS OTBETA

oOyyJaronuiics 1100 3HAKOM C y4eOHBIM MaTe-
pHUAIOM, HO HE BBIJIENISIET OCHOBHBIX MOJIOXKE-
HUI, JOMYCKaeT CYIIECTBEHHBIE OINOKH, KO-
TOpBIE UCKAKAIOT CMBICT H3yYEHHOT0, JINOO
HE 3HAKOM C Y4eOHBIM MaTepuaioM

IIepexonHble pOLECCHl B JIMHEUHBIX JIEKTPU-
YECKHX LIEMIX
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Bonpocel no marepuainy pasznena 4
1. MNepBbI 3aKOH KOMMYyTaLMK.
2. Bropow 3akoH koMmyTaLmumn

2. 3aKOHbI 1 COOTHOLLIEHMS, UCMIOMb3YeMble NPY oM CaHUM NEPEXOAHBIX NPOLIECCOB.

3. [Mepexop K onepaTopHON CXeMe 3aMeLLEHUS.

4. 3akoH Oma v 3akoHb! Kupxrodba B onepaTopHoi (hopme.
5. AHanu3 nepexoaHbIX NPOLECCOB MyTeM nepexoa K onepaTopHOM CXeme 3aMeLLEHIS.

CucreMa olleHUBaHUI
Kpurepun oniennBanus

«3a4YTCHO» -

«HC 3a4YTCHO» -

Texymmit onpoc TO- 5

Tema

Bomnpocsl o marepuaiy pasgena 5

OuHapHas, 3a4TECHO/HE 3aYTCHO

oOyyJarontuiics 1u00 riIy00KO YCBOMI TIPO-
IpaMMHBII MaTepua, JIM00 3HaeT yueOHBbIH
MaTepHal, HO JOMyCKAaeT OTJeNIbHbIC OITHOKA
¥ HETOYHOCTH B COJIEp>KaHUM 3HAHUI U popme
NOCTPOCHUS OTBETA

oOyyJaronuiics 1u00 3HAKOM C y4eOHBIM MaTe-
pHasoM, HO He BBIIEISIET OCHOBHBIX MOJIOXKE-
HUH, JOMYCKaeT CYIIECTBEHHBIE OINOKH, KO-
TOpBIE UCKAKAIOT CMBICT H3yYEHHOTO0, JIN0O
HE 3HAKOM C YY€OHBIM MaTepraioM

JIvHeiHbIe 3JIEKTPUYECKUE LENH MPU POU3-
BOJIbHOM MEPHUOANYICCKOM BOB,Z[GﬁCTBHH

1. MNpepcraeneHue NepuoanyecKknX CUrHasnos nepeoit opmon psga dypbe.
2. [NpepcraBnexre Nepuoanyeckux cUrHanos BTOpor (popmoit psaa dypee.
3. AHanu3 Lene npu NPpon3BONbLHOM NEPUOAUYECKOM BO3LENCTBIN.

CucreMa olleHUBaHUI
Kpurepun oniennBanus

«3a4YTCHO» -

«HC 3a4YTCHO» -

Tekymmuii onpoc TO- 6

OuHapHas, 3a4TCHO/HE 3aYTCHO

oOydJaronuiics 1u00 riIy00KO YCBOMI TIPO-
IpaMMHBII MaTepua, JIM00 3HaeT yueOHBbIH
MaTepHal, HO JOMyCKAaeT OTJeNIbHbIC OITHOKH
¥ HETOYHOCTH B COJIEP>KaHUM 3HAaHU U popme
NOCTPOCHUS OTBETA

oOyyJaronuiics 1u00 3HAKOM C y4eOHBIM MaTe-
pHasoM, HO He BBIIEISIET OCHOBHBIX MOJIOXKE-
HUI, JOMyCKaeT CYIIECTBEHHBIE OMNOKH, KO-
TOpBIE UCKAKAIOT CMBICT H3yYEHHOTO0, JINOO
HE 3HAKOM C YY€OHBIM MaTepUaioM
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Tema

Bompocel no marepuaiy paszena 6
1. Knacendmkanms YeTbIpexnontoCHUKOB
2. [NapameTpbl YETLIPEXMOMKOCHUKOB

3. MepenatoyHas OYHKLMS.

4. BxogHoe conpoTUBNEHHE.

5. XapakTepucTuyeckve napameTpi.

6. CrnoxHble YeTbIPEXMONMOCHUKN.

CucreMa OlleHUBaHUSI
Kpurepun onienuBanus

«3a4YTCHO» -

«HC 3a4YTCHO» -

Texymmnit onpoc TO- 7

Tema

Bonpocsl o marepuaiy pasaena 7
1. MNepBuyHble napameTpbl OAHOPOAHOMN JIMHUN.

YeThIpeXnOJIFOCHUKI

OuHapHas, 3a4TCHO/HE 3aYTCHO

oOydJaronuiics 1u00 ri1y00KO YCBOMI TIPO-
IpaMMHBII MaTepua, JIM00 3HaeT yueOHBbIH
MaTepHal, HO JOMyCKaeT OTJeNIbHbIC OITHOKH
¥ HETOYHOCTH B COJIEP>KaHUM 3HAaHUI U popme
HOCTPOCHUS OTBETA

oOyyJaronuiics Tu00 3HAKOM C y4eOHBIM MaTe-
pHasoM, HO He BBIIEISIET OCHOBHBIX MOJIOXKE-
HUI, JOMYCKaeT CYIIECTBEHHBIE OMNOKH, KO-
TOpBIE UCKAKAIOT CMBICT H3yYEHHOT0, JINOO
HE 3HAKOM C YYE€OHBIM MaTepruaioM

DNEeKTpUYeCKHe LENU C paclpeeIeHHBIMU
napaMeTpamu

2. YpaBHEHUS1, ONKCbIBALOLLME LEMb C OAHOPOAHON NMHKEN.

3. MNapatoLye 1 0TpaxeHHbIE BOMHbI.

4. Pexumbl paboTbl LMW C OAHOPOAHOM NIMHKEN.
CucreMa OlleHUBaHUSI
Kpurepun oriennBanus

«3a4YTCHO» -

«HC 3a4YTCHO» -

OuHapHas, 3a4TECHO/HE 3aYTCHO

oOydJaronuiics 1u00 riIy00KO YCBOMI TIPO-
IpaMMHBII MaTepua, JIM00 3HaeT yueOHBbIH
MaTepHal, HO JOMyCKaeT OTJeNbHbIC OUTHOKH
¥ HETOYHOCTH B COJICP)KaHUH 3HAHUI U opme
NOCTPOCHUS OTBETA

oOyyJaronuiics 1u00 3HAKOM C y4eOHBIM MaTe-
pHasoM, HO He BBIIEISIET OCHOBHBIX MOJIOXKE-
HUI, JOMyCKaeT CYIIECTBEHHBIE OMNOKH, KO-
TOpBIE UCKAKAIOT CMBICT H3yYEHHOTO0, JINOO
HE 3HAKOM C Y4€OHBIM MaTepraioM
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Texymmuii onpoc TO- 8
Tema

Bonpockl o matepuany pazaena 8
1. Onu1caHne HenMHEeNHbIX PE3UCTUBHBIX SNEMEHTOB.

2. MNapameTpbl HEMMHENHbIX PE3UCTUBHBIX 3IEMEHTOB.

Henuneitnple 2eKTpuYecKue menu

3. 3aKoHbI Ans Lenen ¢ HeNMHENHbIMY PE3UCTUBHBIMM ArIEMEHTAMM.
4. PacyeT Lenen ¢ nocnenoBaTenibHO COeaNHEHHBIMW HEMMHENHBIMI PEUCTUBHBIMM AIEMEHTAMM.
5. Pacyet uenen ¢ napannensHo COeaNMHEHHbIMI HEMMHENHBIMU PE3UCTUBHBIMI SNIEMEHTAMM.

6. AnemeHTbI MarHUTHbIX Lienen.

7. Buab! MarHuTHbIX Lenen.

8. lNapameTpbl 31IEMEHTOB MarHUTHbIX LiENewn.
9. Bebep-amnepHas xapakTepucTuka.

10. 3aKOHbI MarHUTHbIX Lienen

11 PacdyeT MarH1THbIX Lienei.

CucreMa OolleHUBaHUI
Kpurepun oniennBanus

«3a4YTCHO» -

«HC 3a4YTCHO» -

Texymuit onpoc TO- 9
Tema

Bonpocsl no marepuany paszaena 9

1. dnekTpocTaTnyeckoe none.

2. JneKTprUYecKoe nore NOCTOSHHOO TOKa.
3. MarHuTHOE nore NOCTOSIHHOTO TOKa.

4. OneKkTpoMarHuTHoe nore.

CucreMa OlleHUBaHUI
Kpurepun onieHuBanus

«3a4YTCHO» -

OuHapHas, 3a4TCHO/HE 3aYTCHO

oOyyJaronuiics 1u00 ri1y00KO YCBOMI TIPO-
IpaMMHBII MaTepua, JIM00 3HaeT yueOHBbIH
MaTepHal, HO JOMyCKaeT OTJeNbHbIe OUTHOKH
¥ HETOYHOCTH B COJICP)KaHUH 3HAaHUI U opme
NOCTPOCHUS OTBETA

oOyyJarontuiics 1u00 3HAKOM C y4eOHBIM MaTe-
pHUasoM, HO He BBIIEISIET OCHOBHBIX MOJIOXKE-
HUH, JOMYCKaeT CYIIECTBEHHBIE OINOKH, KO-
TOpBIE UCKAKAIOT CMBICT H3yYEHHOTO0, JIN0O
HE 3HAKOM C YY€OHBIM MaTepraioM

Teopust mons

OuHapHas, 3a4TCHO/HE 3aYTCHO

oOyyJaronuiics 1u00 riry00KO YCBOMI TIPO-
IpaMMHBII MaTepua, 00 3HaeT yueOHBbIH
Marepuall, HO JJOMYCKaeT OTAEIbHbIEC OINOKH
¥ HETOYHOCTH B COJIEP>KaHUM 3HAHU U popme
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«HC 3a4YTCHO» -

MOCTPOCHUS OTBETA
oOyyJaronuiics 1u00 3HAKOM C y4eOHBIM MaTe-
puajioM, HO HC BBIACIACT OCHOBHBIX ITOJIOXKEC-
HUH, JOMyCKaeT CYIIECTBEHHBIE OMNOKH, KO-
TOPBIE UCKAKAIOT CMBICT U3YUYEHHOTO, JHOO0
HE 3HAKOM C Y4€OHBIM MaTepraioM
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Bonpocbl Ha 3a4eT

Cemectp 3
Pa3gen 1. OCHOBHbIE MOHATMA M 3aKOHbI TEOPUU Lienen

1.1. dnekTpuyeckas Uenb. Cxema uenu. Tok, HanpshKEHME, MOLLHOCTb. aeanbHble 3neMeHTbl.

1.2. Tononornyeckue noHATMS. 3akoHbl Kupxroga.
Pasgen 2. AHanu3 NUHeNHbIX PE3UCTUBHbLIX ANEKTPUYECKUX Lienen

2.1. PacyeT uenen MeTogoM 3KBMBAMNEHTHbIX NpeobpasoBaHui.

2.2. PacyeT Lener MeTogoM HenocpesCTBEHHOTO UCMONb30BaHNS 3akoHOB Kupxroda.
2.3. MeTo[ KOHTYpPHbIX TOKOB.

2.4. MeTop y3n0BbIX NOTEHLMANOB.

2.5. Metog HanoxeHus. MeToq aKkBMBanNEeHTHOro reHepartopa.

2.6. DHEPreTN4ECKMe COOTHOLLIEHUSI.

Pasgen 3. JIuHenHbIe anekTpuyeckue LIENU Npu CUHYCoMaansHOM BO3AEUCTBUU
3.1. Knaccuyeckuin MeTog pacyeTa npu CUHycoMaanbHOM BO3AEMCTBMM.

3.2. CuMBONMYECKMIN METOA pacyeTa.

3.3. 3akoHbl Oma 1 Kupxrodha B KOMNIEKCHOM ¢hopme.

3.4. DHepreTN4ecKMe COOTHOLLIEHUSI.

3.5. MocnenoBaTenbHbIN Pe3oHaHC.

3.6. MapannenbHblil pe3oHaHC.

3.7. TpexasHble MCTOUHUKMN 1 NPUEMHUKI 3NIEKTPUYECKON SHEPTUN.

3.8. PacyeT TpexasHbIX aneKTpU4eckux Lenen
CucreMa OIleHUBaHUSA OuHapHas, 3a4TCHO/HE 3aYTCHO
Kpurepun oniennBanus
oOydJaronuiics 1u00 riry00KO YCBOMI TIPO-

IpaMMHBII MaTepua, JIM00 3HaeT yueOHBbIH
«3aYTEHO» - MaTepuall, HO JIOIYCKAET OT/IEIbHbIE OIIUOKH
Y HETOYHOCTH B COJICP’KaHUU 3HAHUH U popme
MOCTPOCHUS OTBETA
oOyyJaronuiics 1u00 3HAKOM C y4eOHBIM MaTe-
pHasoM, HO He BBIIEISIET OCHOBHBIX MOJIOXKE-
«HE 3a4TE€HO» - HH, JOMYCKaeT CYIIECTBEHHBIE OINOKH, KO-
TOpBIE UCKAKAIOT CMBICT H3yYEHHOT0, JINOO
HE 3HAKOM C y4eOHBIM MaTepHaIoM
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dK3aMeHaUUOHHbIle BOMPOCHI

Cemectp 4
Pa3sgen 4. NepexoaHble npouecchbl B IMHEWHbIX 3MEKTPUYECKUX Liensax

4.1. 3aKOHbl KOMMYyTaLMA,

4.2. OnncaHne nepexoaHbIX NpOoLECcCoB.

4.3. MNpeobpasoBanue flannaca.

4 4. AHanu3a nepexodHbIX MPOLIECCOB NyTeM Nepexoa K onepaTopHOn Cxeme 3aMeLLeHIs.
Pasgen 5. JIuHenHble anekTpuyeckue Lenv npyu npou3BonbLHOM NepUoaNYECKOM BO3AENCTBUN
5.1. lNpeacrasnexre NepuoanYECKIX CUrHanoB psgom dypoe.

5.2. AHanwus uenei npu Npou3BOIbHOM NEPUOANYECKOM BO3LENCTBUN.

Pasnen 6. YeTbIpexnontCHUKK

6.1. Knaccudomkauwmst 1 napameTpbl YETbIPEXMOMOCHNKOB

6.2. MNepepaToyHas dyHkums. BxogHoe conpoTuBIEHME.

6.3. XapaKtepuctuyeckue napameTpsi.

6.4. CnoXHble YETbIPEXMOMOCHUKN.

Pasgen 7. dnekTpuyeckue Lenu ¢ pacnpegeneHHbIMU napameTpamu

7.1. YpaBHeHus, onucbIBatoLLve Lienb C OQHOPOAHON MNHNEN.

7.2. MNapatoLwme 1 0TpaxeHHbIE BOMHbI. Pexumbl paboTbl Leni ¢ 0AHOPOAHON NUHUEN.
Pasgen 8. HennHelHble aneKkTpuyeckue Lenm

8.1. OnucaHme HenMHENHbIX PE3VNCTUBHBIX ArIEMEHTOB.

8.2. Pacyer Lenel ¢ HeNMUHENHbLIMW PE3NCTUBHBIMU SNEMEHTaMM.

8.3. Onncanme MarHuTHbIX Lienei.

8.4. PacyeT MarH1THbIX Lienen.

Pasnen 9. Teopus nons

9.1. AneKTpocTaTieckoe none.

9.2.9neKTpryeckoe 1 MarHMTHOE None NOCTOSIHHOTO TOKa.

9.3. GneKkTpoMarHuTHoOE nore.

Cucrema OLIeHUBAHUS nATUOATITbHAS
Kpurepun oniennBanus
00ydJaronuics MpoeMOHCTPUPOBAIT TITYOOKOE

IIOHMMAHHE IPOrPaMMHOI0 MaTepHuala, yMme-
«OTJIMYHO» - HHUE CaMOCTOSITEIILHO Pa3bsICHATH U3y4aeMble
HIOJIOKEHHUS; OTBET YOS IUTENbHBIN, JOrHye-
CKUH M IPABUIILHO MOCTPOCHHBIN, 0€3 OmMO0K
00y4aroImuiics MpoIEMOHCTPUPOBAII IPABUIIb-
HOE ¥ ITyOOKO€ YCBOCHHE MPOTPaMMHOTO Ma-
TepHalla, OJHAKO B OTBETE JIOIYCKAIOTCS HE-
TOYHOCTH U HE3HAUUTENIbHBIC OIIMOKH KaK B

«XOopomo» -
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«YZOBJIETBOPUTEIILHO» -

«HEYOOBJICTBOPUTECIBHO -

COZIep’KaHMU, TaK ¥ (hOpMe TIOCTPOCHHS OTBETA
00y4aroNHUiicsi 3HACT OCHOBHBIC, CYILECTBEH-
HBIE [TOJIOKEHUS yueOHOr0 MaTepuaia, Ho He
YMEET HX Pa3bsSICHATD, IOMYCKAET OTACIbHBIC
OUIMOKU ¥ HETOYHOCTHU B COJICP)KaHUH 3HAHUI
1 (hopMe MOCTPOCHHS OTBETA

oOyyaromuiicst Tn00 3HaKOM ¢ y4eOHBIM MaTe-
pHaoM, HO HE BBIICISET OCHOBHBIX ITOJI0XKE-
HHIA, IOMYCKAaeT CYIIECTBECHHBIE OIINOKH, KO-
TOPBIC UCKAXKAIOT CMBICI H3y4EHHOT'0, JINOO
HE 3HAKOM C Y4eOHBIM MaTepHAIOM
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