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Conepxxanue

ITosicHUTEIBPHAS 3aIIUCKA.

TunoBble KOHTPOJIBHBIE 33aHUS WK UHbIE MaTepHallbl U1 OLIEHKH 3HAHWN, YMEHUI, HaBBIKOB U (WJIN)
OTIBITA ICATENBHOCTH, XapaKTEPU3YIOUINX YPOBEHb C(POPMUPOBAHHOCTH KOMIETEHIIUH.

MeTtoanyeckie MaTepHalibl, ONPEEIAIONIe IPOLeaypY U KPUTEPHH OLIEHUBAHHS C(HOPMUPOBAHHOCTU
KOMIIETEHIIUI IPH NIPOBEACHUU IPOMEKYTOUYHOHN aTTECTALUH.



1. losicHUuTEIbLHAA 3aMUCKA

L[CJ'II) HpOMC)KYTOLIHOI\/JI aTTeCTallul — OLCHHWBAHUC IPOMCKYTOYHBIX W OKOHYATCIBHBIX PE3YJIbTATOB
OOy4eHUs 1O JAWUCUMIUIMHE, OOECHEeYMBAIONIMX JIOCTH)KEHHE IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOCHUS
00pa30BaTeNbHOI POrpamMMBl.

®opmbl mpoMexyTouHol arrectauuu: PI'P, sk3amen (2,3).

[Tepedens KoMTIETEHITHIA, (HOPMHUPYEMBIX B IIPOLIECCE OCBOCHUS TUCIIUTLIIHBI

KO,I[ 1 HAUMCHOBAHHUEC KOMIICTCHIIMNA KOI[ HHAUKATOpa JOCTHIKCHUA
KOMIICTCHIIUN

Crnioco0OeH BBIMOIHATH MPOSKTUPOBAHKUE M pacueT TPaHCHOPTHBIX 00bekToB | OIIK-4
B COOTBETCTBHUH C TPEOOBAaHUAMHU HOPMATUBHBIX JOKYMEHTOB

PesynbTarel 00yueHus IO AUCIHUILTUHE, COOTHECEHHBIC C TUNIAHUPYEMBIMH
pe3yibTaTaMu OCBOEHUSI 00pa30BaTeIbHOM MPOrpaMMBbl

KO,I[ 1 HAUMCHOBAHUC MHJUKATOPA Pe?)y.HBTaTBI 06quHI/IH 110 JUCLIUIIJIMHE OH@HOIIHBIC
JOCTHXKCHUA KOMIICTCHITUHN MaTCpHraJibl
OIIK-4.8: Mcronb3yeT OCHOBHBIE O6yu4aromuiicst 3Haer: Bompocsr  (Ne  1-

OCHOBHblE 3aKOHbI U Memoovl pacyema aekmpuyeckux | NelQ)

MMOJIOKCHUA TCOPUH IJICKTPUICCKUX -
yeneu NOCMOHHO20 U NepemMenH020 MmoKa

nerei JJIs1 aHaJIn3a U CHHTE3a

s OOGyJaroIIHiACsS yMeeT: Bamanus (Ne 1- Ne2)
SICKTPOTCXHUICCKUX yCTPOHCTB onpedensimo  nApamempvl  9IeKmMpUueckux — yenei
ROCMOSIHHO20 U HePEeMEHHO20 MOKA
OOy4aroIHiics BIaCET: Bamanus (Ne 3- Nod)

HABbIKAMU AHANU3A U CUHME3d DNeKMPOMeXHU4eCcKUx
cxem u ycmpoucme

[TpomexxyTounas arrectamnus (3K3aMeH) MPOBOJAUTCS B OJTHOM U3 CIEAYIOMUX HOpMm:
1) oTBeT Ha OWJIET, COCTOSIINN M3 TEOPETHUECKUX BOPOCOB M MPAKTUYCCKHUX 3a/IaHUM;
2) BeinosiHeHue 3ananuii B DM1OC

2. Tunosbie! KOHTPOJILHBIE 32IAHMS WM HHbIE MATEPHAJIBI LI5Sl OLEHKH 3HAHMM, yMEHMIi,
HABBIKOB M (MJIH) ONBITA AEATEJbHOCTH, XaPAKTEPHU3YIOIINX YPOBEHb C()OPMHPOBAHHOCTH KOMIIETCHIIHIA

2.1 TunoBblie BONPOCHI (TeCTOBBIE 3a1aHUsI) 1JIsl OLIEHKH 3HAHHEBOI0 00pPa30BaTEJIHLHOI0
pe3yJibTaTa

[TpoBepsiembIii 00pa3zoBaTEIbHBIN pe3yJIbTaT:

Kon 1 HanMeHOBaHME HHIUKATOpA OO6pazoBaTenpHbIA pe3yIbTaT
JOCTHXCHUSI KOMITETCHINH

OIIK-4.8: Hcnone3yer OO0yuaromuiicst 3HaeT:

OCHOBHBIE HOJIOKEHHMSL | OCHosHbIE  3aKOHbL U Memoobl  pacuema INeKmMpUYecKux —uyeneti NOCHMOSHHO20 U
nepemMenHo20 moxa

TEOpHUHn OJICKTPHUYCCKUX

ueneﬁ 11 aHaJn3a u

CHUHTE3a

QJICKTPOTCXHHUUYCCKUX

! MpuBoastcss TUIOBBIE BONPOCH W 3ananus. OLEHOYHBIE CPEACTBA, NPEIHA3HAYEHHBIE IS IPOBEIEHHS AaTTECTAMOHHOIO
MEpOIPUATHS, XpaHATCS Ha Kadeape B JOCTATOYHOM ISl IIPOBEACHHUS OIICHOYHBIX IPOIEAYP KOJHMYECTBE BapHaHTOB. OLeHOYHBIE
CPeICTBa MOJUIEKAT aKTyalIM3allMd C Y4€TOM DAa3BUTHSA HAayKd, OOpa3oBaHMSA, KyJIbTYPHI, SKOHOMHKH, TEXHHUKH, TEXHOJIOTUH H
corpaigbHol cepbl. OTBETCTBEHHOCTH 38 HEPACIIPOCTPAHEHUE COJIEPIKAHMS OLICHOYHBIX CPEJCTB CPey 00yUarOUINXCsl YHUBEPCUTETA
HecyT 3aBelylonni kadeapoil u npenogaBarelib — pa3padOoTYMK OLIEHOUHBIX CPEJICTB.



YCTPOMCTB \

1. B kakoM HampaBJieHUU NPOTeKAET TOK BHYTPH UCTOYHHUKA!

a) OT IUTI0CA K MUHYCY;

0) OT MUHYCa K TUTIOCY;

B) HET MPABUJIbHBIX OTBETOB.

2. Omnpenenure W YKaKUTe MOIIHOCTh, PACCeMBAEeMYI0 HAa YYacTKe Uenu, o0JaaaoueM
npoBoaumMoctbio g = 0,02 Cwm, eciu nageHue HanpsikeHust Ha Hem U = 150 B:

a) 6 Br;

6) 30 Br;

B) 450 Br;

r) 90 Br.

3. B mocaenoBarenbHoii RLC-menu peakTHBHbIE CONPOTHBJIEHHS] KATYIIKH HHAYKTHBHOCTH U
éMKOCTH COOTBETCTBEHHO paBHbI: XL = 1 OM, xc = 9 Om. llenb noak/I04YeHa K HMCTOYHUKY
rapmonnyeckoii JJIC. Ykaxkure, Kak Hy’KHO M3MEHHUTb YACTOTY FAPMOHUYECKOr0 MCTOYHUKA JIsI
AOCTHKEHHS Pe30HAHCA HANIPSIKEHUH B 1eNn:

a) YBEJIMYUTh YacTOTy B 3 pasa;

0) yBEIMUYUTH 4acToTy B 9 pas;

B) YMEHBIIUTH YAaCTOTY B 3 pasa;

I') YBEJIMYUTH YACTOTY B UHCJIO, PABHOE KOPHIO KBaIpaTHOMY U3 3;

1) CpeId YKa3aHHBIX BbIIIE HET MPAaBUIBHOIO OTBETA.

4, CorjacHoO 3aKOHY JJIeKTPOMATHMTHOW HWHAYKUMH HA 32KUMAaX KATYIIKH WHIYKTUBHOCTH
nasoaurcsa J/AC, paBuas ...

o =
a) oa
__%g
6)€L_ dt
o, =22
T) at
dy
QL:—_
x) 4

5. Bbluncanre M yKaxkuTe, 4eMy PaBHO JKBUBAJEHTHOE CONPOTHBJeHMe Henu, ecau ri= 0,5 Om,
r2=2 Om, rs=4 Om:
i ) '3
— — — }—o

a) 2,75 Owm;

0) 0,363 Owm;

B) 6,5 Owm;

r) 4 Om.

6. quy PaB€H KOMILIECKC neﬁcTBymmero SHAYCHUS HAIIPSAKECHUS, €CJIU MI'HOBCHHOC 3HAYCHUE €0
u = 141sin(wt-30°):

a) 100e/3°°;

6) 141e/3°";

B) 141e7/30";

r) 100e /3",

1. Onpene.Jme 3aKOH HM3MEHEHHSl TOKA B IOCJIeJ0BATEJbHOIl Ienu C €MKOCTbIO, €CJIH: u =

100sin314t, € = % MKD:

T
a)i = 0,5sin(314t + 90°);
0)i = 5sin(314t —90°);
B) i = 5sin(314t + 90°);
r)i = 0,5sin(314t —90°).
8. Onpenenure aMIUINTYTHOE 3HAYEHNE CHHYCOUIATBHOTO TOKA, €CJIU JIeHCTBYIOIIee 3HAUeHNEe PABHO
I1=10V2 A:
a) 14,1 A;




0) 10 A;
B) 20 A;
r) 28,2 A.
9. Tano: f=50 T'u; U = —100e 745" A. 1o kakoMy 3aK0OHY H3MeHSIETCS HATIPSKEHHeE:
a)u = —100sin( 314t — 45°),
0) u = 100 sin( 314t — 45°),
B) u = —141sin( 314t — 45°);
r)u = 141sin( 314t — 45°).
10. Onpenenure U yKakuTe, 4eMy paBeH TOK, MPOTEKAWIIHIi M0 y4acTKy uenu, eciu E1= -10 B, E>=
20 B, pAa=5B, ¢g=-15B, r1=5 Om, r.=7 Om, r3 = 8 Om:
r £y r £, r
A5 Oy Iy Pk

I_IUI_I | IR

a) 1,5 A;
0)0 A;
B) 2,5 A;
r) 1 A.

2.2 TunoBble 321aHUA JJI1 OLIEHKU HABBIKOBOI0 00pa30BaTeIbHOI0 pe3yJibTaTa

IIpoBepsieMslii 00pa3oBaTeNbHBIN pPe3yJIbTaT:

Kon 1 HanmeHoBaHMe OO0pazoBartenbHbIi pe3ysbTar
HUHAMKATOpa TOCTUXKEHUS
KOMITETEHIINH

OIIK-4.8: Ucnonb3yeT OGyuarowuiics ymeer:

OCHOBHBIE TIOJIOKEHUS onpedeﬂﬂmb napamempul 3J1eKMpPUHECKUx ueneﬁ NOCMOARHO2O0 U nepeMernrHo2o0 mokKa
TEOPUH IEKTPUUECKUX
nerney o1 aHaian3a u
CHUHTE3a
ANEKTPOTEXHUUECKUX
YCTPOMCTB

Samanue Ne 1
DneKTpuuecKas 1enb HaxoauTcs oA Bo3aeiictBueM nctouHnkoB J/]C [E] mocTosHHOrO TOKA.

CxeMma 11enu 3a/1aeTCsl [0 BapHaHTaM, HalpuMep:
Ry R

HomunanbsHeie 3HaueHuss ncTOYHUKOB DJIC, TOKa M CONMPOTUBIICHUH 3aaHbl.

Jlns 3a1aHHOM CXEMBI BBITIOIHUTD CIIEIYIOLIEE:

1. Haueptuth cxemy Bamero BapmaHTa W 3a7aThCs MPOW3BOJBHBIMH HAMPABICHUSIMH HCKOMBIX
TOKOB.

2. CoctaBUTh Ha OCHOBAaHMHU 3aKOHOB Kupxroda cuctemy ypaBHEHM JUIsl ONpeAeTeHUs] 3HaYSHHH
TOKOB BO BCEX BETBSIX CXEMBI.

3. BBIUMCANTE TOKH BO BCEX BETBAX CXEMbI METOJOM Y3JIOBBIX TOTEHIIUAJIOB.

4. OnpenenuTh TOKU BO BCEX BETBAX CXEMbl METOJJOM KOHTYPHBIX TOKOB.

5. [lomyueHHble pe3ybTaThl pacueTa TOKOB, MIPOBEACHHOIO ABYMsI METOJaMHU, CBECTH B TAOJIUILy U
CPaBHUTb MEX]Ly COOOM.

6. PaccunraTh OalaHC MOIIHOCTEHW B MCXOJHON cXeMe (CXeMe C HMCTOYHHMKOM TOKa), BBIYMCIIHB
CYMMAapHYI0 MOIIHOCTh UCTOUHUKOB M CYMMAapHYIO MOUTHOCTb Harpy30K (COMpOTUBIIECHU).

7. Onpenenuts TOK |1 B 3aJaHHON cXeMe, UCIIOJIB3YSI METO/] SKBUBAJIEHTHOI'O TeHepaTopa.

8. HauepTuTh MOTEHIMATBHYIO AWATPAMMY JUIsl JTFOOOTO 3aMKHYTOTO KOHTYpa, BKJIIOUAIOIMIETO JIBE




SJIC.

Saganue Ne 2
CxeMa 1iernu 3a/1aeTcs o BapuaHTaM, HalpuMmep:

3ajaHbl YUCIICHHBIEC 3HAYEHUSI JIEMEHTOB U UCTOUHUKOB D/[C.

TpeOyercst BEIIOTHUTH:

1. Ha ocHoBanuu 3axkoHoB Kupxroda cocraButh B 00IIeM BHIE CUCTEMY YpaBHEHHH IS pacueTa
TOKOB BO BCEX BETBSX IICTIH, 3allMcaB e¢ B IByX popmax: a) nuddepeHuanbHoi; 6) CAUMBOINYCCKOM.

2. OmnpenenuTb KOMILUIEKCHI JEHCTBYIOIIMX 3HAYEHHH TOKOB BO BCEX BETBSX, BOCIOJIH30BABIIUCH
OJIHMM M3 METOJIOB pacyeTa JIMHEUHBIX dJIEKTPUUYECKUX IETeH.

3. o pe3ynbTaram, MOIYYEHHBIM B II. 2, ONPEIEIUTh TOKa3aHUE BaTTMETPA.

4. Tloctpouth TOMOTpadUIECKyI0 AHArpamMMmy, COBMEIICHHYIO C BEKTOPHOW JHAarpaMMON TOKOB,
MOTEHIIMAaJ TOUKH a, YKa3aHHOW Ha cXeMe, IPUHATh PaBHBIM HYJIIO.

5. Wcnonb3ysi aHHbIE PacyeTOB, MOJYYEHHBIX B M. 2, 3alUCaTh BBIPAKEHUS IS MTHOBEHHOTO
3Ha4YeHUs JIF0OOT0 TOKA U OCTPOUTH I'paduK 3aBUCUMOCTHU €ro GyHKIUHN ot.

6. Ilomarasi, yTo MeXAy HHAYKTHBHBIMH KaTYIIKAMH, PACIOJOKEHHBIMU B PA3JIMYHBIX BETBAX
3aJJaHHOM CXEeMbl, IMEETCS MAarHUTHAsS CBA3b:

a) COCTaBUTh CHCTEMY HE3aBUCUMBIX ypaBHEHUH 1Mo 3akoHaM Kupxroda ais MrHOBEHHBIX 3HAYEHUI
Y B CHMBOJIMYECKOH (hopMme;

0) COCTaBUTh CUCTEMY YpPaBHEHHS MO METOAY KOHTYPHBIX TOKOB B CHMBOJHYECKOH (opme u
OJIPOOHO pacIucaTh BRIPAXKECHUS DIIEMEHTOB MaTpHIl [Z], moKa3aB ux CBs3b ¢ Z1, Z2, Z3, Zkm.

OIIK-4.8: Hcmosp3yer | Obyuaromuiics Brazeer:

OCHOBHEIE IIOJIOKEHUS HABbIKAMU aHAIU3A U CUHme3d 3J1eKmMpoOmexHu4eCKux cxem u yCmpoucme
TEOPUHU BJIEKTPUYECKHUX

uened Ui aHanM3a o

CUHTE3a

ANEKTPOTEXHUYECKUX

YCTPOMCTB

3aganue Ne 3
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[TpusoXeHHBIH K cCXeMe BXOAHOM curHa U(t) u3MEHsIeTCs 10 TapMOHHYECKOMY 3aKOHY.

Bocnonbs3oBaBmuch paszinokeHUEM BXOJHOrO curHaiga B psal Dyppe M ydUTHIBas MOCTOSHHYIO
COCTABJIAIOLIYIO U OTJIMYHBIX OT HYJISI IEPBBIE TPH FAPMOHUKH, HEOOXOUMO OIPEICIIUTh:

1) MrHOBEHHBIE 3HaUEHUS TOKOB B BETBSX 1I€TIH;

2) mocTtpouTh TpaKk MTHOBEHHBIX 3HAYCHHUN HU3MEPSEMBIX MPUOOpaAMU BEIMYUH B (PYHKIIHH
BpeMeHH (repuo1 u3MeHeHus Benuaunsl T = 0,02 ¢);

3) mokazaHus 3IEKTPOANHAMHYECKUX TPUOOPOB;

4) aKTMBHYIO MOIIIHOCTb LIETIH.

3aganue Ne 4




MOAKIIOYCHBI MPUEMHUKH, COCAMHCHHBIC 110 THUITY «3BE30a» 00 (TPEYT'OJIBHUK).

menu (MeCTO pa3phiBa Ha CXeMaX YKa3aHO COOTBETCTBYIOIIMM PYOMJIBHUKOM) M BHOBH BO3HHKIIAS ICIb
MIPUEMHHKA JIEKTPUUECKON SHEPTUU CTaJla HECUMMETPUYHOM.

TOHOFpa(i)quCKOfI JuarpaMme J0JI2KHbI OBITE YKa3aHbl BEKTOPbI HaprI}KCHI/Iﬁ Ha BCEX DJICMCHTaX CXEMBI.

K cummerpuueckomMy Tpex(azHOMY HCTOYHHKY D3JCKTPUUECKOH S>HEPruu 4Yepe3 COMpPOTHBICHHS

1

o
-.,{.' * -YI'T' ] ____I'_ “1 X: i

BCJ'Ie,I[CTBI/Ie aBapuyr IMpOHU30LLTI0 3aMBIKAHUC HAKOPOTKO OJHOI'O M3 COHpOTI/IBHeHI/Iﬁ WJIK pa3pbIB B

Jlist naHHOM AyeKTprudecKoi renu Tpedyercs (MY 4106):
1. Onpenenuth BCe TOKU — TUHEHHBIE U (ha3HBIE.
2. TlocTpouTh BEKTOPHYIO TUArpaMMy TOKOB M TONOrpaduyecKyro nuarpamMmy HampspkeHuil. Ha

3. Onpenenuth OKa3aHUs MEKTPOAUHAMUYECKUX BATTMETPOB.

~

10.

11.

12.

13.

14.

15.
16.
17.

2.3. Hepeqenb TE€EM H BOIIPOCOB IJIA MOATOTOBKH 06y‘laIOIIII/IXCﬂ K HpOMe)l(yTO‘lHOﬁ arrecranuu

Kak o0pasyercs anexkTpuueckas LeNb U U3 KaKUX YacTed oHa cocTouT? M3 KakuX 3JI€MEHTOB COCTOUT
JJEKTPUYECKass LEeNb y4acTKa XKeyne3Hou npoporu? YUTo Ha3pIBaeTCsd AaKTUBHBIMU M IACCUBHBIMU
3JeMEeHTaMu AekTpuueckoi nenu? [puseaure npumep.

ONIEMEHTBl JJIEKTPUYECKOM I1€NM W HUX XApaKTEepUCTHKU. BennumHa 3IEKTPUYECKOTrO TOKa.
DNEKTPOABMKYIIAS CHJIA, HAMPSIKCHHUE, COMPOTHUBICHUE, CIUHUIBI U TPUOOPHI JUTSI U3MEPEHUST ITHX
BEJINYMH.

3akon OMa Juis 3aMKHYTOW LIeTIM U JUId y4yacTka nemnu. [lepBorii u Bropoii 3akonsl Kupxroda. Pesxxumsl
pabOThl HCTOYHUKA IEKTPUUECKOM SHEPTUU.

JIunelHbIe 3JIEKTPUUYECKHE 1IN MOCTOSHHOTO ToKa. ChopMyTupyiTe, YTO Ha3bIBACTCS MIEKTPUUECKUM
TOKOM. YTO Ha3bIBaeTCs MOCTOSHHBIM 3JEKTpUYECKHMM TOKoM? JlaiiTe omnpeneneHue MNOHATUAM
“HanpsikeHue” ¥ “lIoTeHIHa .

Yto Ha3pIBaeTCs SJEKTPUUYECKUM comnpoTuBieHneM? Kak omnpenensercs CONPOTHUBICHUE MPSMOIO
MPOBOIHUKA?

ChopmynupyiiTe, yTo Ha3bIBa€TCS SJIEKTPUUYECKOM Iembio. Kakumu mapameTrpamu XapakTepu3yHTCs
AKTUBHBIE M TACCHUBHBIC AJIEMEHTHI SJEKTPUUYECKUX Ilenen? B kakux pexumax MOTyT HaXOIUThCS
AKTUBHBIE U [TACCUBHBIE AJIEMEHTHI dJIEKTpUUECKUX Henei? Kak 3Th pexxuMbl onpeaenstorces?
Cdhopmynupyiite nepssiii 3akoH Kupxroda. [ToscHuTe, B 4eM CyTh aIreOpanaHOCTH CYMMBI TOKOB.
Chopmynupyiite BTOpoii 3akoH Kwupxroda. K kakum nsmemeHTam 1enu oH oTHocutcs? Kak
onpeaenstores 3Haku DJIC 1 HanpsKEeHUH TPU COCTABJICHUN YPAaBHEHUIN?

ChopmynupyiiTe, 94TO Ha3bIBAETCS MOTCHIMAIBLHON auarpamMmoi. Kak mo moTeHIHWalbHOW Iuarpamme
OTPENIETUTh PEXKHUM aKTUBHOro »djeMeHta? Kak 1Mo mNoTeHIuadbHOM jauarpamMMme OIpeneluTh
HarpaBJieHHWEe U BETUIUHY TOKa?

Hanwumure hopmyny u chopmynupyiite 3akon Oma aiis yyactka nenw, cogepxaniero D/C.
ChopmynupyiiTe, Kakoe COeMHEHHE AJIEMEHTOB HA3bIBAETCS MOCIIEI0BATENbHBIM, IPUBEINUTE PUMED.
Kak omnpenensiercs SKBUBAaJIEHTHOE COMPOTUBJIEHUE MpH THocheaoBaTelbHOM coenuHenun? Kak
pacnpenensercs HanpspKeHUe TI0 yJacTKaM ey MNPy MOoCe10BaTeIbHOM COETUHEHUH 3JIEMEHTOB?
ChopmynupyiiTe, kakoe COeJMHEHHE dJIEMEHTOB Ha3bIBaeTCs MapayuienbHbIM. Hamummre dpopmyny amns
SKBUBAJICHTHBIX COMPOTUBIICHUS U MMPOBOJIUMOCTH NP MaPAIIIEITHHOM COSTUHEHNHN YJIEMEHTOB.

Uro Ha3bIBAaeTCS HKBHUBAJCHTHBIM CONPOTHBICHHEM Ienu. Hamummre (opmymnsl it onpenencHus
CONPOTUBJICHUM 3JIEMEHTOB SKBUBAJICHTHOM ‘3BE€3/bI”’ TIO 33JIaHHBIM COMIPOTHUBJICHUAM “TPEYTOJbHHUKA .
Hanummure Gopmynsl s onpesesieHnss COMPOTUBIICHUHN 3JIEMEHTOB SKBUBAJICHTHOTO “‘TPEyroJIbHHUKA™
10 3aJIaHHBIM CONTPOTUBJICHUSIM “3BE3/IbI .

DHepreTudeckuii OamaHc B dJeKTpuueckux memsx. Kakas wumeercs 0COOGHHOCTH TpU TIOJCYETE
MOIITHOCTH, OT1aBaeMoi nctounukamu DJ1C?

MeTo/bI pacueTa CII0KHBIX AIEKTPUUIECKUX LIeTel ¢ MpuMeHeHneM 3akoHoB Kupxroda.

MerToibl pacyeTa CI0KHBIX AJIEKTPUUECKUX Leneil. MeToa KOHTYPHBIX TOKOB.

Mertobl pacyeTa CIOKHBIX AIEKTPUUECKUX Lene. MeTo y3JI0BbIX ITOTEHLIMAJIOB.
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MeToapl pacyeTa CIOXKHBIX JJIEKTPUUYECKUX Ieneid. MeTon 3KBUBAJICHTHOTO reHepaTopa (Teopema 00
AKTUBHOM JIBYXIIOJIOCHHUKE).

MeTob1 pacueTa CI0XKHBIX AIEKTPUUYECKUX Leneid. Metoa (MpUHIINIT) HAIOKEeHUS (CYTEePIO3UIIIHN).
[IpuHIKI KOMIIEHCAIIUU, CBOMCTBO (MMPUHIINIT) B3aUMHOCTH.

DNEKTPUUYECKUI 3apsia.

HanpsiskeHHOCTB 2JIEKTPOCTaTUYECKOTO MOJIS.

be3BuxpeBoi XxapakTep 3MEKTPOCTATUYECKOTO MOJIS.

DNEeKTPUYECKUM MOTEHIINAT.

I'paduueckoe n3o0paskeHNE MEKTPOCTATUYECKOTO TOJIS.

DHeprus B3aUMOJEHCTBUS TOUEUHBIX 3apsHKEHHBIX TeJl. DHEPTUs EKTPOCTATUYECKOTO MOJIs.

Cunbl, 1eMCTBYIOLIUE B 2JIEKTPUUECKOM IIOJIE.

Tok ¥ MI0THOCTH TOKA MPOBOJAUMOCTH

Mexanu3m npoBoauMocTy. 3akoH OMa /1j1 OTHOPOJIHOTO y4acTKa

3akon Oma 1J11 HEOJHOPOAHOTO YYaCTKa LETH. DIICKTPOIBIIKYIIAs CHIIa

PaGora u momrHOCTh TOKa. 3akoH [[xoyns-Jlenmna

[lonsiTe o reHepaTopax ImepeMEeHHOro Toka. IlpuHuun nedcTBus oJHO(A3HOrO TreHepaTopa.
[Tonyuenue cunycounanpHoit 3/IC mpu BpamieHuum BUTKa B MarHuTHoMm mnoje. Ilepuon m dacrora
nepeMeHHoro Toka. @a3a, HauajabHas Qa3a, CIBUT (a3 MeXy IByMsl CUHYCOUAAbHBIMY BETMYMHAMU.
MrHOBEHHO€E, MAKCUMAJILHOE U ACUCTBYIOLIEE 3HAUECHUS NIEKTPUUECKUX BEJTUYHUH [IEPEMEHHOTO TOKA.
Tok u HampsokeHHE B aKTUBHOM CONpOTHUBIEHUHU. Pe3uctop (compoTuBiIeHHE) KakK 3JIEMEHT
3JIEKTPUYECKON 1enu. JInHeliHble U HeNUHEeHble pe3ucTopbl. OCHOBHBIE BBIPAXKEHUS, CBA3BIBAIOLINE
HaIpspKEHUE, TOK, MOIIHOCTb, SHEPTHIO.

Tok u HanpspkeHHE B EMKOCTH. EMKOCTB Kak 3J€MEHT 3JIeKTpUUecKoi nenu. OCHOBHBIE COOTHOIIECHHUS,
CBSI3bIBAIOIIME MTHOBEHHBIEC 3HAYEHUS HANPSKEHUS, TOKA, MOLTHOCTU U SHEPTUH.

Wneanuzanus ¢usznueckux ycTpoilcTB. CXeMmbl 3aMEIICHHs] YCTPOMCTB MpPH PA3NUYHBIX YCIOBHUSX.
Uctounnku DJIC u Toka. JIuneiHble 1enu. DNEKTPUUECKas CXeMa M €€ DJIEMEHTHI, TeOMETPUICCKIE
rapaMeTpahl.

3akonbl Kupxroda 1isi MrHOBEHHBIX 3HAaUE€HUN HampspKeHHs U TokKa. BekTopHas Tomorpaduueckas
JquarpaMmma.

AKTUBHAsI, peaKTUBHAs M MOJHAs MOIIHOCTH B LIEMAX MEPEMEHHOI0 TOKa. TpeyroiabHUK MOIIHOCTEH.
Koadduurent MomHocTy 1emu.

Tok n HanpsKeHUE B UHAYKTUBHOCTU. HIYKTUBHOCTD KakK 3JIEMEHT AJIEKTpUUecKor 1enu. OCHOBHBIE
COOTHOIIEHHUS, CBSI3bIBAIOIINE HANIPSDKEHNE, TOK, MOIIHOCTD U DHEPTHIO (MTHOBEHHBIE 3HAYECHMS).
AKTHUBHOE, MHJIYKTUBHOE U €MKOCTHOE COINPOTUBJIEHHUS B IIEMH IMEepeMEHHOro Toka. 3akoH Owma u
BEKTOPHBIE AUArpaMMBbl TOKA U HAIPSLDKEHUS 1JIs1 TUX 3JIEMEHTOB.

CUMBOJIMYECKUH METOJ pacuera Ienel mepeMeHHOro Toka. [[oHSATHE KOMIUIEKCHOM aMIUIMTYIbl U
KOMIUIEKCa JEHCTBYIOIIETO 3HAYSHHsI CHHYCOUIAIbHON BETUYMHBI. ANreOpanyeckas, mokasarenbHas u
TpUTrOHOMETpHUUecKkas ¢opMa 3auCcH KOMIUIEKCHOro yKcia. 3akoHsl Oma u Kupxroda B KOMIUIEKCHOM
dopme.

BekTopHble aMarpaMMbl M UX IOCTPOGHHME Uil LEeNeil ¢ TMOoCiIelI0BaTeNbHBIM M MapayljielIbHbIM
coequHenneM R, L, C aj1eMeHTOB 1IenH.

[Ipeo6pa3oBanue cxem anekTpuueckux nemnei. I[lpeodpazoBaHue CHUMMETPUYHBIX CXEM.
IIpeobpazoBanue cxem anekTpuueckux nemnei. [lpeodpasoBanue cxem ¢ IByMs y3JIaMH.
Hcnonb3oBaHne CONPOTUBICHUM U PETYJIUPOBKH BEJIMYMHBI TOKA B AJIEKTpUYEeCKOW 1enu. s yero
MIPUMEHSAIOTCSI CONPOTUBJICHUSI U PEOCTAThl, U U3 YEro OHM U3TOTaBIMBAIOTCI? UTO Takoe yCHIMTEINb
HanpspkeHus (MoTeHIuoMeTp)?

O/1C n HanpsiKeHUE UCTOYHHKA TOKA, XOJIOCTON X0/ U KOPOTKOE 3aMbIKAHUE.

Crioco0Obl CoeTMHEHMSI TTIOTpeduTenel eKTpruueckoi sHeprun. Kakoe u3 coeqnHeHU nMeeT Ooibiiee
IIPEUMYLIECTBO U oYeMy?

CriocoObl COETMHEHHSI UCTOYHUKOB JICKTPUUECKOW dHEprur. UTO Takoe ypaBHUTEIBHBIM TOK, M MPHU
KAaKOM COEIMHEHUU UCTOYHUKOB OH BO3HUKAET?

Pe3onanc B anexrpudeckux nermsix. Onpenenenue U GU3NIECKUN CMBICIT pe30HaHca. Buabl pezoHaHca B
3IEKTPUUECKUX LETAX.

Pe3onanc HanpspKeHUH B aeKTpudeckoit renu. OnpeaeneHne J00pOTHOCTH B PE30HAHCHOM KOHTYpE.
[TocTpoeHne KpUBBIX MOJHOTO COMPOTHUBICHUS, TOKA U HAMPSDKEHUS B (QYHKIIMH U3MEHEHHS YaCTOTHI.
Haxoxnenue 3HaueHus HanpsbkeHus Ha aneMmenTtax L u C npu pe3oHaHce.
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. JlaTb TOHATHE O MOJIOCE TNPOIYCKAaHUs NPU PE30HAHCE HANPSUKEHUH, ONPENENIUTh IIUPHUHY I10JIOCH
MIPOITYCKaHUS 1IETH.

OOBACHUTP M3MEHEHHWE MOIIHOCTH W D3HEPruM, 3amacaeMoil B HMHIYKTHBHOCTH M €MKOCTH IIpH
PE30HaHCe HAIPSKEHUM.

PaccmoTpeTs pe3oHaHC TOKOB B 3jeKkTpuueckoil nenu. OmpeneneHne TOOPOTHOCTH B PE30HAHCHOU
uenu, [loctpoeHne KpUBbIX TOKOB BETBEH B (YHKIIMM U3MEHEHMSI YACTOTHI.

OOBACHUTP M3MEHEHHWE MOIIHOCTH W D3HEPruM, 3amacaeMoil B HMHIYKTHUBHOCTH M €MKOCTH IIpH
pPE30HaHCE TOKOB.

OOBsAcHUTH PabOTy MapaIeIbHOTO PE30HAHCHOTO KOHTYpPa C aKTUBHBIMU COIPOTHUBICHUSMHU B BETBSAX
WHIYKTUBHOCTU U €MKOCTH.

PaccMoTpeTs BEKTOpHBIE AMarpamMMbl HANpsSOKEHUM W TOKOB COOTBETCTBEHHO ISl pE30HaHca
HaIlpsDKEHUN U PE30HaHCa TOKOB.

PaccMoTpeTs 4acTOTHBIE XapaKTEPUCTUKU OJHO- U JBYX3JIEMEHTHBIX PEAKTUBHBIX JIBYXIIOJIFOCHUKOB.
MoryT 11 BO3HUKHYTh HECUHYCOUJAJIbHbIE PEXKUMBbI B JINHEHHOM Lieru?

Moryr 51 BO3HMKHYTh HECHHYCOWJAJIBHBIE PEKUMBl IMPU IHUTAHUU LENU CUHYCOUAAIBHBIM
HanpspkeHueM?

Yro Takoe nepuoj HECUHYCOUJAIIbHOM KPUBOW U OCHOBHAS 4acToTa?

Jlj1s yero HecUHyCOUJAIbHOE HANPsHKEHUE MUTAHUS IPEICTABISIIOT B BUAE psifga Oypoe?

KaxoB nopsinok onpeznenenus psana Oypbe 1 BXOAHOIO HAIPSKEHUs?

CKoJbKO rapMOHUK B pazioxkeHuu B psag Oypbe? CkobKO UX yUUTHIBaeTCs B pacuere?

B kakux ciayuasix OTCYTCTBYIOT YE€THBIE TADMOHUKH ?

B kakux ciayyasix nosiBiasieTCsl IOCTOSIHHAs COCTABIISAIONIAs BXOJHOTO HAPsKEHUs?

Kak MoxHO HaiiTu JeficTByIOIIee 3HaU€HUEe BXOJHOIO HaIpspKeHHs AByMs criocobamu? Kakoil u3 Hux
JacT OoJbIee 3HaYECHUE U TToUeMy?

Kak Haxonutcs cpeiHee 3HaU€HUE BXOJHOTO HaIPSHKEHUA?

Kak paccuutbIBaroTCs 2JIEKTpUYECKHE LIETIH IPU HECUHYCOUIAILHOM IMUTAaHUU?

Uro Oyaer MEHATHCS IpHU Mepexojie 0T pacuera LEenHu Ha OJJHOM rapMOHHUKE K pacueTy Ha Jpyroii? Kak
paccuUThIBaeTCs MOCTOSIHHAS COCTABIISAONIAs TOKA?

WHayKTUBHOE CONPOTHUBIIEHNE HA -l rapMoHuKe - OM. KakoBa BeslMuMHa 3TOr0 CONPOTUBIIEHUS HA -i U
-1 rapmonukax? OO0bsicHUTE, ToUeMy?

EmkocTHOE conpoTuBiieHne Ha -ii rapMoHuke - OM. KakoBa BenmMunMHa 3TOr0 CONPOTUBIICHUS HA -U U -1
rapMoHuKkax? O0bscHUTE, TOUeMY?

MOHO JI1 CKJIaJbIBaTh IEHCTBYIOLINE 3HAUCHUSI TOKOB Pa3IMUHBIX TapMOHUK? OOBACHUTE, TOUEMY.
MOo3KHO 11 CKJIa/IbIBaTh KOMIUIEKCHBIE TOKU Pa3IMYHBIX TapMOHUK? OOBSICHUTE, TOUEMY.

Kaxue 3Ha4eHNs TOKOB pa3IM4HbIX FTAPMOHUK MOKHO CKJIabpIBaTh? Kak ux nmomyunts?

Kak onpenensrorcs 1eMCTBYIONINE 3HAYEHUSI HECHHY COMTAIBHBIX TOKOB?

Kak paccuuTbIBaeTCsl akTUBHAs! MOILIIHOCTh HECUHYCOUAAIBHOIO pexXUMa?

Kak paccunThiBaeTcs peakTHBHasi MOIIHOCTh HECHMHYCOHMJAJIbHOTO pexkuma? YYacTBYIOT JIU B 3TOM
pacueTe MOCTOSIHHBIE COCTAaBIIAIONINE HAPsKeHUs U Toka? OOBICHUTE, ITOUEMY.

Kak paccunrtbiBaeTcs nmoaHasi MOIIHOCTh HECUHYCOUAIBHOTO pexKuma?

MO3KHO I TIOJyYUTh PE30HAHC B LIENH, TUTAEMON HECHHYCOMIAIbHBIM HaPSKEHUEM?

Ha ocnoBHOI1 rapmonuke B npoctoil R, L, C nenu nomyyeH pe3oHaHc Ha dactote nuTtanus - ['m. Kak
Ha/10 U3MEHUTh YaCTOTY IMUTAHUS, YTOOBI MOJIYUYUTh B TOH e LIeNU pe30HaHC Ha -H, -if rapMOHUKax?

Ha ocnoBHOI rapmonuke B npoctod R, L, C menu moaydeH pe3oHaHC IPU BEIMYHMHE HACTPOCUHOMH
emkocTH - OM. Kak Ha/10 "3BMEHUTH EMKOCTb, YTOOBI MOJIyYUTh PE30HAHC Ha -H, -if TapMOHHMKAX IPHU TOH
K€ 4acTOTE NMUTAaHUA?

MO’KHO 1T IOJyYUTh PE30HAHC OJJHOBPEMEHHO Ha -X WM -X FapMOHUKaX?

KaxkoBbr ocobeHHOCTH paboThl TpeX(ha3HbIX 1ETel MPU HECUHYCOUIATLHOM TTUTaHUH?

MarepuanbHbl M TapMOHMKH WJIM OHU SIBJISIIOTCS IJIOJIOM HAIETO BOOOpa)XeHMs A OOJerdeHus
pacueroB? Kakue BETMUHMHBI U TAPAMETPBI, yYAaCTBYIOIIHUE B pacyeTax He SIBJISIOTCS MaTCpUAIbHBIMU?
Uro Takoe »KBHMBAaJEHTHas cuHycouga? B Kkakux ciaydasXx MOYKHO HCIIOJIb30BAaTh DKBHUBAJIEHTHYIO
CUHYCOHMJY BXOJHOTO HANpsDKEHHS BMECTO IEPUOJMYECKOro HecuHycounaiabHoro?  Kakue
KOA(Q(PHUIMEHTHl MOKHO MCIIOJIb30BaTh AJISI OLIEHKM BO3MOXKHOCTH MHCIOJb30BaHMS SKBHBAJICHTHBIX
cunycoun?

Oco0ble CBOMCTBA HEIMHEHHBIX NIEKTPUUYECKHX LIeTIeH



88. DneMeHThl  3JEKTPUYECKON IleMM ¢ HEJIMHEHHBIMU  CONpPOTHUBJICHUSIMHM, MX IapaMeTpsl U
XapaKTePUCTUKU

89. CuMMeTpHUYHbIE U HECUMMETPUYHbIE XapaKTePUCTHKH 3JIEMEHTOB C HEJTMHEHHBIMU CONPOTUBICHUSIMHU

90. UnepumoHHbIe U O€3WHEPIIUOHHBIC JIEMEHTHI C HETMHEWHBIM COIIPOTHBIICHUEM

91. BeinpsiMiIeHHE IEPEMEHHOT0 TOKA € TIOMOIIBIO OJJHOMOIYIIEPUOIHOTO OHO(A3ZHOTO BHITPSIMHUTEIIS.

92. BeinpsiMiIeHHE TIEPEMEHHOTO TOKA € TIOMOIIBIO IBYXITOYTIEPHOAHOTO OAHO(PA3HOTO BBITPSIMHATEIS.

93. Bemmpsimienue Tpex($a3Horo Toka

94. CrnaxuBaHUE MTyJIbCAINAN C TIOMOIIBIO €eMKOCTHOTO (PHITETpa

95. CriaxuBaHME MyJIbCALUHU C TOMOILBIO HHIYKTUBHOTO (QUIIBTpA.

96. CrimaxuBaHHe MyJIHCALUHU C TOMOIIBI0 HHAYKTHBHO-EMKOCTHOTO (DHIIBTPA.

97. Cratuueckue u nuddepeHuanbHble napaMeTpbl HeTMHEHHBIX 31eMeHToB. Kakue U3 3TuX napamerpoB
MOTYT OBbITh OTPULIATEIbHBIMU?

98. HenuueiltHble pe3uCTOpPbl, MHIYKTUBHOCTH, €MKOCTH, MX CTaTHYECKHUE XapakTepucTuku. Kakol Bux
HUMEIOT CTaTHYECKHUE XapaKTEPUCTUKH JIMHEHHBIX 3JIEMEHTOB?

99. O61mas xapakTepuUCTUKA HEJIMHEHHBIX LIeTel, UX IOBEJCHUE B OTHOIIEHUH IPUMEHUMOCTH 3akoHa OMa
u 3akoHOB Kupxroda.

100. ITocnenoBarenbHOE, MapaiieIbHOE U CMEIIAHHOE COSTUHEHUS HEIMHEHHBIX pe3ucTopoB. [locTpoenue
oOuieil BonbT-amnepHoil xapakrepuctuku (BAX). MoxHo nu o o6meit BAX nByx ayeMeHTOB Lienu u
n3BecTHoM BAX onnoro u3 Hux Haiitu BAX npyroro snemenra? Kak ato caenars?

101. INonsiTHe 0 MHOTO(A3HBIX UCTOYHUKAX MATAHHS U O MHOTO(a3HBIX 1ersx. JJoCTONHCTBA U HEIOCTATKU
TpexdazHOoro TOKa.

102. ITony4yenne TtpexdazHoro Toka. I'paduk MrHOBEHHBIX 3HAa4eHHWH H BekTopHas nuarpamma OJ[C
TpexgazHOro reueparopa.

103. Hecpsizannas Tpexdasnas nenb. CriocoObl cBa3bIBaHu (a3.

104. Tpexca3zHple Lenu NpU COEAMHEHHM HArpy3Kd IO cXxeMme ‘‘3Be3fa” (CUMMETPUUYHBIA pPEXHUM).
BekropHble quarpaMMbl TOKOB U HAIIPSDKEHUM.

105. Tpex¢asHple Lenu MpU COCIUHEHUH HArpy3Kd IO cxeMme ‘“3Be3aa” (HEeCUMMMETPHUYHBIA PEeXHUM).
BekropHble quarpaMMbl TOKOB U HAIIPSDKEHUI.

106. TpexdasHble Lenu Mpu COCTUHEHUH HArpy3Kd MO CXeMe “TPeyrojbHHUK’ (CHUMMETPHUUYHBIA PEXHUM).
BekropHble quarpaMMbl TOKOB U HALIPSDKEHUI.

107. TpexasHble 1enu Npu COeIMHEHUH HArpy3KU MO CXeMe “TPeyrojbHUK~ (HECUMMETPHUUHBIA PEXUM).
BekropHble quarpaMMbl TOKOB U HAIIPSDKEHUI.

108. Onpenenenune yepenoBanus a3 B Tpex(azHbIX LETIsX.

109. CriocoObl n3MepeHnst MOIITHOCTH B TpeX(a3HBIX ETIsIX.

110. AxTHBHAs, peaKTUBHAs U MOJIHASI MOITHOCTh B TPeX(a3HBIX LETIAX.

111. KomMyTanusi, npu4uHbl, TpeOyroIIHe HEKOTOPOro BPEMEHH IEepPeXOAHOro Mpolecca. 3aKOHbl H
npaBuia KoMMyTaluu. [IpuMeHeHne -To 3akoHa KOMMYTAIH JJIs1 0OBSICHEHHS MPUHIIUIA 3aMeIJICHUs
OTIaJJaHUs SIKOPS AJIEKTPOMArHUTHOTO pelie.

112. He3aBucuMble HauaIbHbIE YCIOBHS, UX OIpEJICIICHUE.

113. CocraBienrne audQepeHInaTbHBIX YPABHEHUN COCTOSIHHS JJICKTpUYeCcKor 1iernu. [Topsmok cucTemMsl
ypaBHeHMH. PelnieHne kiraccuyeckiuM crnocoOoMm.

114. 3aBucuMbIe HaYaIbHBIE YCIOBUS, UX ONIPECIICHHE.

115. Onpenenenre NOCTOSHHBIX MHTETPUPOBAHUS B KJIACCHUYECKOM METOJE NMPH JIEHCTBUTENBHBIX KOPHSIX
XapaKTepUCTHUUECKOT0 YPaBHEHUSI.

116. Onpenenenre MOCTOSHHBIX HWHTETPUPOBAHUS B KJIACCMUECKOM METOJE MPHU KOMIUIEKCHBIX KOPHAX
XapaKTepUCTHUUECKOTO YPaBHEHHUSI.

117. 3aBuCUMOCTh XapakTepa IEepexoJHOro Ipolecca B ILEMUd BTOPOro MOpsijiKa OT BHUAA KOpHEH
XapaKTepUCTHUUECKOT0 ypaBHEHUSI.

118. IlocTosiHHBIE BPEMEHH, HUX OIpENeJeHWE B TMPOCTHIX U CHOXKHBIX wemnsx. OlueHka BpeMeHH
nepexoAHoro mporecca. llocTpoeHne KpUBBIX NEPEXOAHOr0 IMpolecca € IMOMOIIBIO IMOCTOSHHBIX
BpPEMEHH.

119. OcobeHHOCTH pacueTa IMEePEXOAHBIX IPOIECCOB MPU HECHHYCOWITAIBHOM THTAHWU. 3aBUCHMOCTH
MEPEXOAHOTO MpoLecca OT HadyaabHOH (Pa3sl B MOMEHT KOMMYTALIUH.

120. OnepatopHbIii METOA pacdera IMEepPEeXOTHBIX MPOIECCOB, €ro MPEUMYIIECTBa M OCHOBHBIE OTAIlbl
pacuera.



121. CroiictBa mpeobpazoBanus Jlamnaca, mo3BoJsIONIME MMOJYYUTh ypaBHEHUs 1O 3akoHaMm Kupxroda B
orepaTopHOU bopme u CXEMY 3aMeleHUs AaKTUBHOTO COIIPOTHBIICHHUSI.
CpoiicTBo mpeoOpazoBanus Jlamimaca, MO3BOJISIONIEE IMOJYYUTh CXEMY 3aMEIEHUs] MHIYKTUBHOCTH.
®usznyeckuii cmbica BHyTpeHHeN DJIC. CBA3b ¢ KIIaCCUYECKUM METOIOM.

122. CpoiictB0 mpeobOpazoBanus Jlammaca, MO3BOJAIOIIEE IOJYYUTh CXEMY 3aMELICHUS EMKOCTH.
®usznyeckuil cMmbica BHyTpeHHeN DJIC. CBs3b ¢ KIIaCCUYECKUM METOIOM.

123. TexHuka onpeaeneHus U300paKeHUsI NICKOMOM BEJTMYMHBI B CIIOKHOM AJIEKTPUUYECKOH 1IETIH.

124. Tlepexox oT m300pakeHUs K opuruHaimy. Dopmyisl pasnoxeHus. TexHuka pacdera 1o (opmyiie
pa3loXeHus: MpU NPOCTHIX KOpHAX. CBsA3b pewieHHs Mo (opmylie pasziokeHHs ¢ KIAaCCHYECKUM
METOJIOM.

125. OcHOBHBIE BEIMYHUHBI, XapaKTEPU3YIOIUE MATHUTHOE T10JIe

126. MarHuTHBIHN MOTOK B €r0 HENMPEPHIBHOCTH

127. 3axon monHoro Toka B quddepeHnuansHoi Gpopme

128. Cubl B MarHUTHOM T10J1€. J[eliCTBHE MAarHUTHOTO TIOJISI HA BEIIECTBO

129. MaruutHas nemns. 3akoH OMa Uit MAarHUTHOU [ieH

130. HamaranmuuBanue eppoOMarHuTHEIX MaTepraioB. CBOHCTBa (peppOMAarHUTHBIX MaTEPHUATIOB

131. Hepa3BeTBieHHast MarHUTHAsI 1IETIb

132. DnekTpoMexaHUYECKOe ACHCTBHE MAarHUTHOTO TIOJIS

133. KaTymika ¢ MarHuTOIIPOBOJIOM B LIEMH IepeMeHHOro Toka. [loHsaTre 00 naeanu3npoBaHHON KaTYIIKe C
MarHUTOIPOBOAOM

134. Ilpoueccyl HaMarHMYMBAHHUSI MAarHUTOIIPOBO/IA M1€ATM3UPOBAHHON KaTYIIKU

135. YpaBHeHHS, CXEMBI 3aMEIICHUS © BEKTOPHBIE IUArPaMMbl PEATbHOM KaTyIIKHA C MAarHUTOIIPOBOIOM

136. MomHOCTh NOTEPh B MArHUTOIIPOBO/IE

137. BonbpT-aMriepHasi XapaKTepUCTHUKA KaTYIIKH ¢ MarHUTOIIPOBOJIOM

138. SIBnenue peppope3oHanca

139. DnekrpomarauTHast WHAYKOUs. CaMOMHIYKIMS, WHAYKTUBHOCTh. Benmwmumna m Hampasienue DJ[C
CaMOMHYKIUH.

140. UHOyKTHBHO-CBS3aHHBIE IemHd. [IOTOKM camMO- HW  B3aWMOWHAYKIHH, KOI(PQPUIIUCHT CBS3H,
KO3 PHUIUEHTHI CaMO- U B3aUMOWHIYKITUH.

141. OnHOUMEHHBIC 3aXKMMBI KATYIIEK, CBSI3aHHBIX IOTOKOM B3aUMHON WHAYKIIMH (OINpeaesiCHue
HaNpsDKEHUs B3aMMHON MHJTYKIMH, OTIPEJIEIEHUE MTOJIHOTO COMPOTUBIICHUS LIETIN).

142, 5J1C B3anMHO# HHAYKINU (BOZHUKHOBEHHUE, OTIPE/ICTICHHE 3HAKA).

143. CornacHoe BKIIIOYEHHE KATYIIEK, CBI3aHHBIX IMOTOKOM B3aUMHON MHIYKIMU (OTIpe/ieIeHUe TMOJTHOTO
COTIPOTHUBIIEHUS 1IETIH, BEKTOPHBIE TUAarPaMMBbI).

144. BetpeuHoe BKIIIOUEHHE KaTyIIEK, CBA3aHHBIX MOTOKOM B3aMMHON MHIYKIMH (ONpeaeieHre MOTHOTO
COTIPOTHUBIIEHUS 1IETIH, BEKTOPHBIE TUArPaMMBbI).

145. TTapannensHOoe COEJMHEHUE HHIYKTHBHO-CBS3aHHBIX OJJIEMEHTOB IeNH (OINpeNeNieHue IOJHOTO
COTIPOTHUBIIEHUS 1IETIH, COCTAaBIIEHUE YpaBHEHHH 110 3akoHam Kupxroda).

146. PacueT pe>xuMoB paOOThI B LEMSAX CO B3AUMHON MHTYKITHEH.

147. DxBuBaneHTHas 3aMeHa UHYKTUBHBIX CBSI3EH.

148. Ilepenaya sHEPrUn MEXIY UHIYKTHBHO-CBSI3aHHBIMH JIEMEHTAMU LIETIH.

149. Tpanchopmarop 0€3 CTaIBHOrO MarHUTOINPOBOAA (BO3AYIIHBIN TpaHchopmarop). [Ipocreiimme
HKBHBAJICHTHBIE CXEMBbI TpaHCPOopMaTopa 0e3 CTaTbHOI0 MarHUTOIPOBOIA.

150. Onpenenenne 4eTHIPEXOTIOCHUKA. BUIBI 4eTHIpeXIOIIOCHUKOB. [IpuBecTr mpumep.

151. Onpenenenne 0OpaTUMbBIX U CHMMETPUYHBIX YETHIPEXIPOIIOCHUKOB. [IprBecTH pUMepBHI.

152. Tlpssmast 1 oOpaTHass Tepemada IMPH BKIIOYCHHH YETHIPEXIONIOCHUKA. YpPaBHEHHE THIIA || Y ||
YEThIPEXITOTIOCHHKA.

153. YpaBHEHHS YETHIPEXIIOIIOCHUKA B hopMe || Z || , onpenenenne korhduureHToB ypapHeHuil. [Ipusectu
puMep.

154. YpaBHeHUs 4YETHIPEXMOJIIOCHUKA B (dopme || A || , ompeaeneHue Kod()PUIMEHTOB YpaBHCHHIA.
IIpuBectu npumep.

155. Buapl popm ypaBHEHH YE€THIPEXIIOIIOCHIKOB, B3aUMOCBS3b KO (HUIIMEHTOB ypaBHEHHIA ATHX (POPM.

156. ITapameTpsl X0JIOCTOTO X0Ja U KOPOTKOT'O 3aMbIKaHUS YETHIPEXIOIIOCHUKA U UX OIpEesICHHE.

157. [TapameTppl XOJOCTOrO XOJa M KOPOTKOTO 3aMbIKaHHs JUIsi OOpaTUMBIX W CHUMMETPUYHBIX
YeThIpeXIoN0CcHUKOB. [IpuBecT mpumep.



158. I1-o6pa3Has cxema 3aMeIlIeHUs YeThIPEXIOJIIOCHUKA, ee peann3yeMocTh.
T-o0pa3Hast cxema 3aMelleHNs] YETHIPEXIIONIOCHUKA, €€ PeaTu3yeMOCTb.

159. BxoaHble CONMPOTHUBIIEHUS YETHIPEXIOIIOCHUKOB IPH HPOM3BOJIBHON Harpyske, HUX OIpe/eleHue.
[IpuBectn npumep.

160. XapakTepucTUueCKue COMPOTUBIICHUS YETHIPEXIOJIIOCHUKOB, HUX OMNpeesieHHe, COIjJacoBaHHOE
BKJIFOUEHHUE YEThIPEXTIOIOCHUKOB.

161. Mepa nepenaun 4eThIPEXIOIIOCHUKA, e onpeaeneHue. [lpusectu npumep. J[Be cocTapistomue Mepbl
nepenayu.

162. CoOcTBeHHOE  3aTyxXaHHWE  YETHIPEXIIOJIOCHUKA, €ro  OmpelesieHue i  CUMMETPUYHOIO
YEeTBIPEXIIOJIFOCHUKA IIPU COTJIACOBAaHHOW Harpyske.

163. IlepenaTtounble XapaKTEPUCTUKU YETHIPEXIOIIOCHUKOB (4aCTOTHBIE XapaKTEPUCTUKU), UX BUIBL.
[IpuBectu npumep.

164. KackagHoe coeTMHEHNE YeThIPEXIIOIOCHUKOB, €r0 0COOCHHOCTH, COCTABJICHHE O0ILEro YpaBHEHUSI.

165. IlocenoBaTenbHOE COCTMHEHNE YETHIPEXTIONIOCHUKOB, COCTABIICHHE OOIIIEr0 YPaBHECHUSI.

166. ITapannensHOe COeAMHEHHNE YEThIPEXITOIIOCHUKOB, COCTABIEHUE OOIIETr0 ypaBHEHHUS.

167. Buabpl OTHOJIEMEHTHBIX YETHIPEXIIOIOCHUKOB, COCTABJICHHAE X YPAaBHEHUH.

168. I'-00pa3Hblil 4eTHIPEXMOIOCHHUK, ONpPEIEICHNEe ero XapaKTepUCTUUYECKUX MmapaMeTpoB. PaccmoTpeTh
Ha npuMepe.
T-o0pa3Hblii ~ 4YETBIPEXIOMIOCHUK,  ONpPEIENIEHHE  €ero  XapaKTepUCTUYECKUX  [apaMeTpoOB.
[1-00pa3HbIii YETHIPEXIIOMIOCHUK, ONPE/IEIIEHNE €T0 XapaKTePUCTUUECKUX MTapaMeTPOB

169. IlepBuuHbIe MapaMeTpbl OTHOPOIHON JIMHUH C PACHIPECICHHBIMH ITapaMeTPaMHu.

170. nddepennunansapie ypaBHEHUST OJHOPOAHOM JIMHUU C paCTIPEICICHHBIMU TTapaMeTpaMu

171. Pemienne  ypaBHEHMH JIMHUM C  DPAcCHpelesieHHbIMH IapaMeTpaMud IpU  YCTaHOBHUBILEMCS
CUHYCOUIAJILHOM PEXHUME.

172. TlocTosiHHAas pacnpeeseHusl 1 BOJIHOBOE COIIPOTHUBIICHHE.

173. ®opmynbl ISl ONpeNesieHUs] KOMIUICKCOB HAIPsDKEHHH W TOKa B JIIOOOH TOYKE JIMHUU depe3
KOMILICKCHI HAPSDKEHUH M TOKa B Havaje JUHUU.

174. InvHHas TMHUS KaK YEThIPEXTOIIOCHUK.

175. MoaenupoBaHue OJHOPOAHOM JTMHUHU LIETTHOM CXeMOii.

176. berymue BOJTHBI B INHHH.

177. Nnuna BosnHbl. Pa3oBas CKOPOCTh.

178. ®opmyna mns onpeneNieHWs HANPsHKCHHS W TOKAa B JIIOOOW TOYKE JMHHHA Yepe3 KOMIUIEKCHI
HaNpsOHKEHUs U TOKA B KOHIIE JIMHUH.

179. Kosddumment orpaskeHust (ATUHHAS) JTINHUSL.

180. JIunnu 6e3 NCKaKEeHHH.

181. Mymunbie muann. CoryiacoBaHHAs Harpy3kKa.

182. Onpenenenre HaNpsHKEHUS U TOKA B JUTMHHOM JIMHUM MIPU COTJIACOBAHHON HarpysKe.

183. KI1J] nmuHMM Tiepeadu MpU COTJIACOBAaHHOW Harpys3Ke.

184. BxoaHoe conpoTUBJICHNE HATPY>KEHHON JINHUM.

185. Onpenenenne HANPsKEHUS M TOKA B JIMHUU 0€3 TIOTEPb.

3. MeToan4eckne MaTepHaJibl, ONpeae/siioIue Npoueaypy 1 KpuTepuu OlleHUBAHUS
cpopMHpPOBAHHOCTH KOMIIETCHUMI IIPH NIPOBEACHUH MPOMEKYTOYHOH aTTECTALMT

Kpurtepun popmupoBaHus OLIEHOK 110 0TBETAM HA BONPOCHI, BHINIOJHEHUIO TECTOBBIX 3aaHU

- OIICHKAa «OTJHMYHO» BBICTABISIETCS OOYYArOIIEMYCs, €CIH KOJUYECTBO TPABWIIBHBIX OTBETOB Ha
Bonpockl coctasisier 100 — 90% ot obmiero 00bEMa 3aJaHHBIX BOIIPOCOB;

- OIIEHKa «XOPOIIO0» BBICTABIACTCS OOy4aromeMycs, €CiIM KOJMYECTBO IPAaBHIBHBIX OTBETOB Ha
Bonpockl — 89 — 76% ot o0miero 00bEMa 3aJaHHBIX BOIIPOCOB;

- OIEHKAa «YI0BJIETBOPHUTEIbHO» BBHICTABISIETCS OOYUYAIOMIEMYCs, €CIM KOJHYECTBO MPABHIBHBIX
OTBETOB Ha TECTOBBIE BONPOCHI —/5—60 % 0T 00111ero 006EmMa 3a1aHHBIX BOIIPOCOB;

- OILICHKA «HEYI0BJIETBOPHUTEIbHO» BBICTABISICTCS OOYyYArOMIEMYCs, €CIH KOJWYECTBO IMPABHIHHBIX
oTBeTOB — MeHee 60% oT o01ero 00bEMa 3alaHHBIX BOIPOCOB.



Kpurtepuu ¢popMupoBaHus OLIEHOK MO pPe3yJIbTATAM BbINOJHEHNUS 3aJaHUI

«OTIMYHO/324TEeH0» — CTABUTCS 32 pabOTY, BHIIIOJIHEHHYIO ITOJHOCTBIO 0€3 OIMOO0K U HEJJOYETOB.

«X0poI1o/3a4TeH0» — CTABUTCS 32 PadOTY, BHIMIOJIHEHHYIO MTOJHOCTHIO, HO IPY HAIMYHMU B HEH He Ooree
OJTHOM Herpy0oil OmMOKU U OJTHOTO HeloueTa, He 0oJiee TpeX HEJ0UETOB.

«Y10BJIeTBOPHUTEIBHO/3a4TEHO» — CTAaBUTCS 3a padOTy, €ciu 00y4aroUIUiics MPaBUIbHO BBIMOIHUI HE
MeHee 2/3 Bceil paboThl WK JOMyCTHI He OoJiee ofHON Tpy0oil ommOKHu U ABYX HEI04YeTOB, HE Ooyiee OIHOM
rpyooit U ofgHON HerpyOoil ommOku, He Oosee Tpex HerpyObIX OIIMOOK, OJHON HErpyOoW OIIMOKU U JBYX
HE/I0YETOB.

«Hey/10BJIeTBOPUTEIHLHO/HE 3a4YTE€HO» — CTAaBUTCS 3a pabOTy, €CIM YHCIO OMMOOK W HEJ0YETOB
IIPEBBICUIIO HOPMY JJISl OLIEHKH «YyIOBJIETBOPUTEIBHO» WIIM MPABUIBHO BBIIIOJIHEHO MeHee 2/3 Bceil paboThl.

Buowl owubok:

- 2pybvle OwUOKU: He3HAHUEe OCHOBHbIX NOHAMUL, NPAGUIL, HOPM, He3HAHUe NPUEeMO8 peuleHus 3a0ay,;
owUbKU, noKazvleaoujue HenpasuibHoe NOHUMAHUE YCI08UsL NPEOTOHCEHHO20 3A0AHUS.

- HecpyOvle OWUOKU: HEMOUYHOCMU (OOPMYIUPOBOK, ONpeoeieHUll, HepayUOHAIbHbIU 6blO0p X00a
peweHus.

- Hedouemvl: HEPAYUOHANbHbIE NpUEMbl GbINOJIHEHUS 3A0aHUsA; OMOENbHble NOSPEUHOCU 8
Gdopmynuposke 6v160008, HeOPeI’CHOE BLINOIHEHUE 3A0AHUSL.

Kpurtepun popmupoBaHus OLIEHOK 110 3K3aMeHY

«OT/IMYHO/32a4TEHO» — CTYJIEHT NpuoOpesl HeoOXOJUMble YMEHHS U HAaBBIKHM, IPOAEMOHCTPUPOBAI
HaBBIK IPAKTHYECKOT0 MPUMEHEHHS TOMyUYEeHHBIX 3HAHUH, HE JOMYCTHII JIOTHUECKUX U (PAKTUYECKHUX OITUO0K

«Xopoimo/3a4TeHo» — CTYAEHT NpuoOpesl HEOOXOAHWMbIE YMEHHS M HaBBIKH, IPOAEMOHCTPUPOBAI
HABBIK MPAKTUYECKOTO TMPUMEHEHHUS TMOJYYCHHBIX 3HAHWIA, JOMYCTHJI HE3HAUUTENbHBIE OIIUOKU U
HETOYHOCTH.

«Y10BJIETBOPUTEJIBHO/32UTEHO» — CTYJICHT JOITyCTUII CYIIECTBEHHBIE OLIMOKH.

«HeynoBieTBopuTe/IbHO/HE 3aUTEHO» — CTYICHT JIEMOHCTPUPYET (pparMeHTapHble 3HAHUS N3Y4aeMOro
Kypca; OTCYTCTBYIOT HEOOXOIMMbIE YMEHHSI U HABBIKH, JIOMYIIEHBI IpyOble OLIHOKH.



