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1. OEJHU U 3AJAYU JUCIHUIIVIMHBI «TEOPETUYECKHUE OCHOBBI
SJIEKTPOTEXHUKN»

Kypc «Teopernueckne OCHOBBI IJIEKTPOTEXHHKH» 3aHHMaeT 0a30BO€ MECTO Cpeau
OOIIETEXHUYECKUX JUCHUIUIMH, ONPEACISIONMNX TEOPETHUYECKH YpOBEeHb mpodec-
CHOHAJbHOW TMOATOTOBKM OakajaBpoB mo 3tomy mnpoduito. Kypc momken obecnednTsb
byHaamMeHT I8 TNOoNy4eHHs NPodecCHOHATBbHON SIEKTPOTEXHUYECKON COCTaBISIOIIEH
KBaNM(pUKALNKU OYIyIIEero CreluaiicTa.

OcHoBHas 3a/1aya Kypca COCTOUT B U3YYEHUU OJHON M3 POpPM MaTepUu - dJIEKTpoMar-
HUTHOT'O TOJISI U €r0 MPOSIBICHUIN B Pa3IUYHBIX YCTPOHCTBAX TEXHUKHU: COBPEMEHHBIX Me-
TOAOB pacuéTa, aHajJu3a U CHHTE3a, MOACIMPOBAHUS DJIEKTPUUECKHUX LIENEH, dIEKTpuye-
CKMX U MarHUTHBIX IOJIEH.

N3y4yuB TUCUUILINHY, CTYJEHT JOJIKEH:

1. 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH, OIPEACISIONIME NIPOTEKAHUE BJIEKTpoMar-
HUTHBIX MPOIECCOB B AJIEKTPUUYECKUX U MATHUTHBIX LIETSAX U MOJISAX.

2. YMeTbIpUMEHSITh TEOPETHUECKUE 3HAHHUS NPH pacueTax JJICKTPHUUECKUX M Mar-
HUTHBIX 1I€TIeH MOCTOSHHOTO U MEPEMEHHOT0 TOKA U AJIEKTPOMArHUTHBIX TOJIEH.

3. Brnanets METOJaMU MOJEIHPOBAHUS U pacueTa W MCCIEIOBaHUS AJIEKTpUUe-
CKHX CXEM, aHaJIN3a MOJYYCHHBIX IKCIEPUMEHTAIBHBIX TaHHBIX U (POPMYJIUPOBAHHS COOT-
BETCTBYIOIINX BBIBOJIOB.

O0611acTb HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTU BBIITYCKHHKOB, OCBOUBIIHNX ITPOIPAMMBI 6aKaJ1aBpHa—

Ta, BKJIFOYACT:

- 3((hHEeKTUBHOE KCTIOB30BAHKE M CEPBUCHOE OOCITY)KUBAHUE CETbCKOXO3SMCTBEHHON TEXHUKH, MAIIMH
1 00OpYIOBaHUS, CPENCTB AMECKTPH(PHUKAIMA U aBTOMATH3AIMN TEXHOJIOTHYECKUX ITPOIIECCOB TIPU

IIPOU3BOJACTBC, XPaHCHUHN 1 nepepa60TKe MIPOAYKIHH PaCTCHUCBOJACTBA U ) KUBOTHOBOICTBA,

OO0bekTaMy TIPOQECCHOHATIEHOM JICATEIHHOCTH BBITYCKHIKOB, OCBOMBIIIMX TIPOTpaMMy OaKasiaB-

puara, ABJIAOTCA:

- ANEKTPU(UIMPOBAHHBIC I ABTOMATH3UPOBAHHBIC CEITLCKOXO3SMCTBCHHBIC TEXHOJIOTMUECKHE TIPOLIEC-
CBI, ANIEKTPOOOOPYIOBAHHE, SHEPTETHYECKUE YCTAHOBKH M CPEZICTBA AaBTOMATH3AIMH CETTbCKOXO3SHACT-

BEHHOI'O ¥ OBLITOBOIO Ha3HA4YCHUA,

- OHCPIY oc6eper AOMIMC TEXHOJIOTMU U CUCTEMBbI 3JICKTPO-, TCILIO-, BOI[OCH8.6)I(CI-H/IH CEITbCKOXO3SCT-

BEHHBIX [IOTpEOUTENEH.



2.MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII

YyeOnas nucnurinHa «TeopeTHdecKkre OCHOBBI JICKTPOTEXHUKHY SBIIAETCS 00s3aTeb-
HOM JUCUUIUIMHOW U BKJIIOUYEHA B BapUaTUBHYIO yacTh Iukia b1.B.06

Y4eOHBIN Mpolece M0 KYPCy COCTOMT M3 JESKIIMOHHOW YacTH, JJa0OPaTOPHOIO MPAKTHK Y-
Ma, TPAKTUUECKUX 3aHATUIA U BBITOTHEHUS pacu€THO-Tpaduaeckux padboT. bosbIie moJToBHUHE
3aIUIAaHUPOBAHHBIX YY4COHBIX YACOB OTBOJUTCS HA CAMOCTOSATEIbHYIO Pa0OTY CTYICHTOB.
Jlist u3ydenuss TUCHHUIUIMHBL « TeopeTHYecKue OCHOBBI AJIEKTPOTEXHUKU» HEOOXO IUMEBI Clie-
JYIOIIUE 3HAHMS, YMCHHS U HABBIKH.
Briciias MatremMaTHKa: PEIICHUS CHCTEM JIMHCHHBIX YpaBHEHHS, TU(GEPEHIINATBLHOE U HHTe-
rpajlbHOE HMCUYMCICHHUS, KOMIUICKCHBIC YHCa, pemieHue nuddepeHIuansHbIX ypaBHEHUH,
runepOoandyeckue QYHKIMU, BEKTOpHas aareOpa, Teopus mojs. Ou3nKa: 3JIeKTPOCTaTHKA,
MOCTOSIHHBINA TOK, 3JICKTPOMArHeTU3M, dJICKTPOMAarHUTHBIC KOJIeOaHUs U BOJIHBI.
YMeHHe BRIOMPATh METOJIBI U CIIOCOOBI PEIICHHS dJEKTPOTEXHUYECKUX 3a]ad, JeJiaTh aHa-
JIU3 Pe3yAbTATOB U COOTBETCTBYIOIIHE BBHIBOJIBI.

Tabnuna 2.1 — ConepxaTenbHO — JOTUYecKue cBa3u Kypca TOD

ConepmaTeano — JJIOTUYCCKHC CBsA3HU

Konpl nucnuninHel Ha3sanus yueOHBIX QUCIIAILINH
Ha KOTOpbIE OMHUpa- KOTOPbIE€ UCIOJB3YIOT COJIEpKa-
€TCsl COZIEpIKaHNE HU€E TaHHOU OUCIUILINHEI

MAaHHOU JUCIUATLIUHBI

b1.B.0.6 Maremartuka DNeKTpUYECKUE MAITUHBI
Puzuka DIIEKTPOTEXHOIOTUS
DIEKTPONPUBOL
DnexTpocHabkeHue

ABTOMATH3AIUA TEXHOIOTHYECKUX
MIPOLIECCOB

MuKpOnpoLECCOPHBIE CUCTEMBI
YIpPaBICHUS

[ToaroroBka k ciade rocyapceT-
BEHHOI'0 DK3aMEHa
l'ocynapcTBeHHBIN dK3aMEH




3 KOMIIETEHIOUH OBYYAIOLIEroCAa, OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUA
AUCHHUIIJIMHBI U ITEPEYEHD IIVTAHUPYEMbBIX PE3YJIbTATOB OBYYEHHA

1.1 epeuens obmmexkyneTypHBIX (OK) 11 o0menpodeccuonanpubix ()IIK) koMIeTeHIMNA

4aTh U UCIOJIb30-
BaTh Hay4YHO-
TEXHUYICCKYIO UH-
dbopmanuro, oreye-
CTBEHHBIN U 3apy-
OCXKHBIN OTIBIT TTO

AIEKTPOMArHUT-
HOTO TMOJIS U 3a-
KOHOB 3JIEKTPO-

TEeXHUKU JI O~
peneneHus napa-
METPOB IIEKTPO-

¢duueckyro padboty
C IIPHUBJICYCHUEM

COBPEMECHHBIX WH-
(hopMaIMOHHBIX
TEXHOJIOTHH,
dbopmMupoBars 3a-

Ho- Coaepxanue B pe3ynbTare n3ydeHust yueOHOM NUCIUILIMHBI 00y4Jaro-
MEp/UH | KOMIIETEHIIUU IUeCs TOJKHBIL:
JIeKC (M ee yacTH)
KOM- 3HaThb VYmMmers Bnaners
MeTeH-
107031
CIIOCOOHOCTBIO pe- Bnanersmero-
OIIK-4 P OcHoBHbIE 3aK0- | ONUCHIBATh AJIEK- A
1aTh UHKCHEPHBIE JlaMH MOJIeJIH-
HBI DJIGKTPOTEX- | TPOMArHUTHBIC SIB-
3a/layy ¢ UCTIOJbB30- pOBaHUA U pac-
HUKU U TUTIOBBIE | JICHUS C TOMOIIBIO
BAHUEM OCHOBHBIX o YyeTa U uccle-
METO/bl aHaNIM3a | YpaBHEHM 110 3a-
3aKOHOB MEXaHUKH, JIOBaHUS dJIEK-
AIIEKTPOMArHUT- | KOHaM 3JIEKTPO-
AIEKTPOTEXHUKH, . TPUICCKUX
HBIX SIBJICHUI TEXHUKHU
TUAPABIUKH, TEP- CXeM, aHaJIu3a
MOJMHAMHKHU U TETI- MOJTy4YECHHBIX
JomaccoobmMeHa JKCIIEpPUMEH-
TaJIbHBIX JIaH-
HBIX U QopMy-
JUPOBAHUS CO-
OTBETCTBYIO-
IIUX BBIBOJIOB.
K-1 TOTOBHOCTBIO U3Y- METOJIbl aHaNiu3a | BECTH OUONHMOrpa- | HaBBIKAMU UC-

CJIe0BaTEIb-
CKOM paboThI
MEeTOJaMH JKC-
MepUMEeHTab-
HBIX UCCIIE0-
BaHUM, OCHOB-

TEMaTHKE UCCIIeI0- | YCTaHOBOK, KOHUEHHOE TIpel- | HBIMH METO/a-

BaHUIA BU/IbI HAYYHO- CTaBJICHUE O IPU- | MU TBOPYECKO-
TEXHUYECKOU HATBIX PEIIEHUSX U | IO TIOUCKA.
uH(pOpMaIInH, MOJIYYEHHBIX pe-

METO/IBI MPO-
paboTKH U aHa-
JU3a HAYy4YHO-
TEXHUYECKOU
uH(popmMauu

3yJbTaTax B BUJE
HAyYHO-TEXHUYEC-
CKOTO OTYETa C €ro
myOTUYHOM 3a1u-
TOU

CornacHo ®enepanbHOrO rocyAapCTBEHHOIO0 00pa30BaTEIbHOIO CTAaHIApTa BBHICIIETO
oOpa3oBaHMsl 1O HampaBieHHs MoAroToBku 35.03.06 «ArpounkeHepus» (ypoBeHb OakanaB-
puara) 001acTei0 Mpo(ecCHOHATBFHON NEATEIIBHOCTH BBITYCKHHKA BKIOYAaeT 3¢ (EKTUBHOE
HCIIOJIb30BAaHUE U CEPBHCHOE OOCIYXMBAHHME CPEJCTB JJIEKTpUPHUKAUUKU M aBTOMATH3ALUU
TEXHOJIOTMUECKHUX MPOIECCOB MPH MPOU3BOJICTBE, XPAaHEHUHU U NepepadoTKe MPOAYKLIHH pac-
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TEHHUCBOACTBA U KMBOTHOBOACTBA, pa3pa60TKy TEXHUYCCKUX CPEACTB IJIA TEXHOJOTHYECKOM
MOJACpHHU3allnN CEIbCKOXO03SMCTBEHHOI'O IMpOU3BOACTBA.

BaKaHaBp JOJIZKCH OBITb TOTOB K BBINIOJIHEHHUIO 3a71a4 110 CICAYIOIIHUM BUAAM ACATCIIb-
HOCTH:

- MOHTaX, HaJaJKa M MOJJAepKaHUE PEKUMOB paOOTHI AEKTPU(DULIUPOBAHHBIX U aBTOMa-
TU3UPOBAHHBIX CEIbCKOXO3SNCTBEHHBIX TEXHOJOTHYECKUX MPOLECCOB, MALINH U YCTaHO-
BOK, B TOM YHUCJI€ pa0OTAIOINX HEMOCPEACTBEHHO B KOHTAKTE ¢ OMOJIOTUYECKUMHU 00BEK-
TaMu;

- TEXHHMUYECKOE 00CIIYKHMBAHHUE, PEMOHT JIEKTPOOOOPYJOBAHMS, FHEPIETUUECKUX CEIBCKO-
XO35IICTBEHHBIX YCTAaHOBOK, CPEJICTB aBTOMATUKH M CBSI3U, KOHTPOJIbHO U3MEPUTEIIBHBIX
npruOOpPOB, MUKPOIIPOIIECCOPHBIX CPEACTB M BHIYUCIUTEIHLHONW TEXHUKU;

- JKCIUTyaTalus CUCTEM 3JIEKTPO-, TEIJIO-, BOAOCHA0XKEHHUS;

- opraHu3zanus padoT 1Mo MPUMEHEHHUIO PECYPCOCOEpPEraronx MallTMHHBIX TEXHOJIOTHH IS
IIPOU3BOJICTBA U NIEPBUUYHOI MepepaboTKU CeIbCKOX031HCTBEHHOM MPOLYKLIUH;

- ydacTue B NMPOCKTUPOBAHWU TEXHUYECKHX CPEJICTB, CHCTEM IIEKTPU(PHUKAIMU U aBTOMa-
TU3alMM TEXHOJIOTMYECKUX IPOLIECCOB U OOBEKTOB MHPPACTPYKTYPHl CEIbCKOXO3SICT-
BEHHBIX MIPEANPHUATHIH;

- ydacTue B CTAHAAPTHBIX U CEPTU(UKALMOHHBIX UCIBITAHUAX CEIbCKOXO035HCTBEHHON
TEXHUKH, 3JIEKTPOOOOPYNOBAHMS U CPEJICTB aBTOMATU3AIlMH; y4acTHE B pa3paboTKe HO-
BbIX MalIMHHBIX TEXHOJOTUN U TEXHUYECKUX CPE/CTB;

B pesynprare ocBOeHUsS] MUCHUIUIMHBI OO0Y4YaIOMIMNCA JOJKEH OBJIAJETh OCHOBHBIMH
TpeOOBaHUAMHU, XapaKTEPU3YIOIIHUMHU MPO(HECCHOHATBLHYIO e TEIBHOCTh OaKaJaBpoB.

3HaTh:

- OcHoBHBIE 3aKOHBI OJICKTPOTCXHUKH U TUIIOBLIC MCTOAbI aHAJIN3a 3JICKTPOMAIrHUTHBIX ABJIC-
HUHN

YMeTs:

- OnuckpIBaTh OJICKTPOMArHuTHBIC ABJICHHA C ITIOMOIIBIO ypaBHeHI/Iﬁ I10 3aKOHAaM JBJICKTPOTCX -
HHUKHU

Bnaners:
Brnaners MeTomamMu MOJEIMPOBAHMS U pacyeTa M UCCIEAOBAHUS IEKTPUUECKUX
CXEM, CUCTEM 3J'ICKTpOCH36)K€HI/I$I, aHaJIn3a HOJ'IyLIeHHI)IX 3KCHepI/IM€HTaHBHBIX
JMAHHBIX U (POPMYIHPOBAHHS COOTBETCTBYIOIINX BHIBOJIOB



4.CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI «TEOPETHYECKHUE OCHO-
BbI QJIEKTPOTEXHUKW»

4.1 O0mas Tpy10eMKOCTb JUCHUILIHHBI

Cemectp | Bceero Avymu-  |CamocT. Jlexkuuu | JIabop. IIpakTHy. mroneaser | 3ET
4acoB TOpHBIC |paboTa paboTHI 3aHSATHSA TOquo m,’OH_
3 144 88 56 30 30 28 3ager 4
4 216 100 89 34 36 30 DK3aMeH 6
27
Bcero | 360 188 145 64 66 58 27 10
NHTepakTHBHBIC Yachl 18 12 4
4.2 CTpyKTYypa IUCHMILIHHBI
ce | o Buapl yueOHOM paboTHI, dopma:
Q fa] o A _
Ne Me |5 & Pazgen nuciuminHbL . o |= = TCKYILCTO KOHTPOIA
“ler |8 8| (momyms), Temsr pas- e E 2 2 5 o S| L | yemesacMocth, CPC
/1 5 = S| 2| g9 § E&| & | (moHemensim cemect-
p as aeina 2 U |= 9O A E @) .
=g |8 Q pa) ;IPOMEKYTOUYH OH
arrecraru (o ceme-
Moayas 1
DyleKTpHYECKHe JI-
1|3 SKIP 3210 10| - 12
HeliHbIe IeNu MOCT,
TOKA
OcCHOBHBIE ITOHSTHS U
1 3aKOHBI AJIEKTPOTEX - 5 YCTHBIN U TUCHbMEH-
3 HHUKH. DKBUB. CXEMBbI 6| 2 2 | mpii onpoc Kommok-
3aMENIECHUS pealbHBIX BuyM Nel
3JIEKTPOYCTAHOBOK
3 1 |Pacuér mpocreitmmx 6| 21 » ) Y CTHBIN ¥ TUCBMEH-
Lerneu HbIi onpoc Ki.1
MeToa KOHTYPHBIX .
2 A P YCTHBIN U TUCbMEH-
3 TOKOB, METOJI HAJIO- 71 2 2 3 N
HbIl onpoc Ki.2
KEHHS
3 3 |Metox y310BBIX MO- 61 2 5 ) VY CTHEIN U TUCHbMEH-
TEHLIMAJIOB HbIl onpoc Ki.2
JIByXIOJIFOCHUKH, Me- Y CTHBIN ¥ TUCBMEH-
3 4 TOJI PKBUBAJIICHTHOTO 71 2 2 3 HbIH onpoc Ki.2;
reHeparopa Kn.3
Moayas 2 Ognodas-
2 3 HbI€e JJIEKTPUYECKHUe 76 14| 14| 16 3
nenu cu-
HYCOHJIAJBLHOT0 TOKA
OCHOBHBIE TIOHSTHS U .
5 2 YCTHBIN U THCHMEH-
3 OIICHKHU DJIEKTPUUYECKUX | 6 | 2 2 .
. HbII onpoc Ki.3;
SIBJICHUM B IETISAX TIe-




AHaIM3 JIEKTPUUECKUX
SIBJICHUU B LIETAX C

VY CTHEIN 1 MACHbMEH-

R.L.C. BONHOBbIE 71 2 3 | miit onpoc Kn.4; Jla-
60p. paboThI
BEKTOPHBIE JTUATPAMMBI
CUMBOJIMYECKUN METOT N
acuira. Tomo- YCTHBIN U TUCbMEH-
7P ) 14, 2| 2 6 | vbii onpoc Kin.4; Jla-
rpaduueckas nqua- 4
6op. padora 1
rpamma.
YCTHBIN U TUCbMEH-
8 | Pesonancupie spnenus 13 2| 2| 4 5 | Heid onpoc Ki.4; Jla-
60p. paboThr No2
9 |llenu ¢ B3anMHOI HUH- Bl 2l 2l 4 5 Kn.4; JTabop. pabota
JTyKIUEn Ne3
10 YeThIpEXTOIIOCHUKH 14, 2 2| 4 6 K4, Hag.ooi). pabora
11 Kpyrossie nuarpaMmmsl 91 2| 2 5 K4, Haﬁ?};' Paora
Moayab 3 Maruur- 366 |4 14 18
HbI€ U HeJIMHeHHbIe
nenu
Henunetinbie amex- 12 (2 |2 |4 4 Kn.5; Jlabop. pabota
12 TPUYECKHE 1LIeTIH T10- No5
CTOSTHHOTO TOKa
13 |Maruutssle nenu no- |12 |2 2 |4 4 Ki.5.JIabop pabota 6
CTOSTHHOTO TOKa
14 Henunelinsle nenu ne- (12 |2 6 4 yCTVHHH 1 THCEMCH-
Hbli onpoc JIP Nel3
PEMEHHOI0 TOKa
3ayer
Hroro 3 cemectp 144 | 30 | 28 | 30 56
Mopnyab 4 Tpéxdgasz- (76 | 10 | 10 | 16 40
HblE Henu
OcCHOBHBIE TOHATHS, 512 3 VCeTHBEIE M NIHMCBMEH-
1 |ompeneneHus u onu- HbIi onpoc Kir. 1
canus. [lonyuenue
TpexdazHoro Toka
Pacuér ueneit nmpu co- 1912 |3 4 10 YCTHBIN U TUCHbMEH-
2 €IMHEHUH DJIEMEHTOB HbI# onpoc Kii.1,2;
IIETIA B 3BE3/TY JlaGop. paborta Ne7
3 Pacuér ueneit nmpu co- 1912 |3 4 10 Y CTHBIN U TUCHbMEH-

€AVMHEHUH DJIEMEHTOB B
TPEYTOJIbHUK

HbIi onpoc Ki.2;
JlaGop. paborta Ne§




5 |Meroa cuMMeTpudHBIX | 172 | 2 9 Kn.3.4; JIaGop. pa-
COCTaBIISIOIINX 6ota Ne9
4 |Pacuér cnoxubix ueneit| 16| 2 |2 8 Ki.4; JIabop. pabora
Nol9
Moayab 5 Jluneii- |29 | 4 | 4 13 VY CTHBIN U MHCEMEH-
HbIE JJIEKTPUUYECKHE HbIN onpoc Ki.5;
Henu ¢ HCTOYHUKAMHU JlabGop. pabota Nel0
HECHHYCOUIAJIBbHOI0
HATNIPSKEeHU S
OnHodasHbIe TU- 1212 |2 7 YCTHBIN U TUCbMEH-
6 |HelHbIE DIEKTPUUYECKHE HbIi onpoc Ki.5;
LENH ¢ HECUHY- JlaGop. pabora Nel0
COUJIaTbHBIMU TOKaMU
7 Tpéxdazuble 1enu c 1212 |2 6 YCTHBIN U IUCbMEH-
BBICHIMMHU FapMOHHU- Hbli onpoc Ki1.6;
KaMu Jlabop. pabota Nell
Moayab 6 Llenu c 1214 | 2 6
pacnpeaeéHHbIMUI
napaMeTrpamMmu
OCHOBHBIE TTOHSTHS, 4 |2 3 YCTHBIN ¥ MUChbMEH-
{ |ompeneneHus u OnM- HbI# onpoc Kit. 8
caHHe CXEMBbI U Mapa-
METPOB
9 |Pexxumbl paboTel TuHMK| 6 | 2 | 2 3 YCTHBIN U IUCbMEH-
HBIN OIIPOC
Moayas 7 Ilepexon 46| 10 | 10 18
npouecchbl B JIMHEH-
HBIX JJIEKTPUYECKNX
nensix
10 OCHOBHBIE TTOHSATHS, 4 (2 2 YCTHBIM U TUCbMEH-
ONPEAEIEHHUS, 3aKOHBI HbIi1 onpoc K. 1-1;
Knaccuueckuii meron 1712 | 4 7 YCTHBIN U THCHbMEH-
11 |pacuéra ueneu c uc- HbIi onpoc K. 1-1;
TOYHUKOM TOCTOSTH- 2-2; Jlab. pabdoTta
HOI'O TOKa Nel7
Knaccuueckuii meron 1512 | 4 5 YCTHBIN U TUCHbMEH-
12 pacuéra Leneu ¢ uc- HbIi1 onpoc K. 1-1;
TOYHUKOM CHHYCOHU- 2-2; JIa6. pabora
IaabHOTO TOKA Nel7
OnepaTtopHbIil METO 1014 |2 4 Y CTHBIN U TUCHbMEH-
13,1 | pacuéra mepexoaHbIX Hblit orpoc K. 1-1;
4 2-2;

MPOIIECCOB




4 Moayan 8 Teopusimo- | 26| 6 |4 | 4 12
Jie
VYpaBnenus Makceemta | 3 | 1 2 YCTHBIN U TUCHbMEH-
15 |B HWHTETPAJIbHOU U HbIi onpoc Ki.3
4 muddepeHanbHOu
dbopme
15,1 | DIEKTPOCTATHYECKOE 1312 |2 4 5 YCTHBIN U MMCHbMEH-
4 6 |moie HbIi onpoc Ki.4;
Jlabop. pa6. No21
OnekTpuueckoe mmar- | 7 | 2 | 2 3 YCTHBIN U TUCbMEH-
16,1 | muTHOE MOIIE TTO- Hb1ii orpoc K. 4;
4 | 7 |crosuHoro Toka
DJIEKTPOMAarHuTHOE 3 ]1 2 Y CTHBIN U TUCHbMEH-
4 | 17 none IIEPEMEHHOI0 TO- HbIi onpoc Kin.3
Ka
[IpomexyTounsblii KoH- | 27 27 DK3aMeH
TPOJb
Hroro 3a 4 cemectp (216 | 34 | 30 | 36|27 | 89
Bcero 360 | 64 | 58 | 6627|145

4.3Matpuna ¢gopMupyeMbIX IUCHUNIAHON KOMNETEeHUNI

Konu-
gyectBo| OIIK-4 | OO0I1eeK0INYECTBO
Pa3ensl 1 TeMBI TUCHUTIIINHEL JacoB [1K-1 KOMIIETEHIIUH
Moayas 1 32
JJieKTpHUYEeCKHe JUHEelHbIe I[eNH MOCTO0-
STHHOT'O0 TOKA
OcCHOBHBIE TOHATHS U 3aKOHBI 3JIEKTPOTEX- 6 OIIK-4 2
HUKHU. DKBUB. CXEMbI 3aMEILIEHHS pEeaIbHBIX IIK-1
AIIEKTPOYCTAHOBOK
Pacuér npocreinmux neneu 6 OIIK-4 2
[1K-1
MeToa KOHTYPHBIX TOKOB, METOJ HaJI0XKe- 7 OIIK-4 2
HUS IIK-1
MetoJ1 y3JI0BBIX OTEHI[MAJIOB 6 OIIK-4 2
I1K-1
JIByXTOJIFOCHUKH, METO]I SKBUBAJIEHTHOT O 7 OIIK-4 2
reLeparopa IK-1
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Moayas 2,
OnHoda3Hble dj1eKTPUYECKHe eNu CH-
HYCOHJIAJBHOT0 TOKA

76

OCHOBHBIE TTOHSTHS U OLICHKH DJICKTpUY - 6 OIIK-4
CKMX SIBJICHUH B LIEIIAX IEPEMEHHOIO TOKa ITK-1
AHanu3 3JIeKTPUYECKUX SIBJICHUMN B LIETISX C 7 OIIK-4

R,L,C. BoiHOBbIE U BEKTOPHBIE THArPaMMBbI ITK-1
CumBoanueckuil metof pacuéra. Tonorpa- 14 OIIK-4
¢dbuueckas guarpamMma. ITK-1
PezonaHcHbIE sIBICHUS 13 OIIK-4
IIK-1
[lenu ¢ B3aUMHON MHIYKIIUEH 13 OIIK-4
IK-1
YeThIpEXTIOIIOCHUKH 14 OIIK-4
IK-1
Kpyrossie nuarpammsbl 9 OIIK-4
TTK-1
Moayas 3MarHuTHbIe HHEJINHelHbIe 36
nenu
H o 12 OIIK-4
CIIMHENHBIC 2JIEKTPUUECKUE LIETIH MTOCTO- K- 1
SHHOI'O TOKa )
M 12 OIIK-4
ArHUTHBIC 1IEMHU MTOCTOSIHHOTO TOKa K. 1
H o 12 OIIK-4
CJIMHEIHBIC IIEMU IEPEMEHHOT0 TOKa K- 1
Monyab 4 Tpéxdasubie uenun 76
OCHOBHBIE TIOHSITHS, ONIPEICICHUS U OTTH- 5
canusi. CXeMbl COEIMHEHUSI HICTOUHUKOB B OIIK-4
3B€3/ly U TPEYTOJIbHUK ITK-1
Pacuér neneit npu coeTMHEHUH 3JIEMEHTOB 19 OIIK-4
LIETIU B 3BE31Y [IK-1
Pacud . 19 OIIK-4
acy€T 1enen npu COeAMHEHNHU JIEMEHTOB K1
B TPEYTOJILHUK .
M 17 OIIK-4
€TOJ1 CHMMETPUYHBIX COCTABIISIOIINX K- 1
N N 16 OIIK-4
Pacdér cinoxHbIX 1enen
B TK-1
Moayasb 5 JIuHeiiHbIe dJIeKTPUYEeCKHe 2
Henu ¢ ICTOYHMKAMHU HeCHHYCOUAATbHO-
ro HANPSKEeHUsI
OnnodazHbie THHEHHBIC YJICKTPUUECKHIE 15 OHl}(KTl
LEMU C HECUHYCOUJAIbHBIMU TOKAMHU i}
Toé 14 OIIK-4
péxdasHbie 11enu ¢ BBICIIUMU TapMOHU- K- 1

KaMun
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Moayas 6 Lenu ¢ pacnpenejaéHHbIMH 12
napamMeTrpamMu
0 5 OIIK-4 2
CHOBHBIE MTOHATHS, ONPEIENICHUS U OIH-
CaHUE CXEMBbI U MTapaMeTPOB TK-1
PesxuMbl pabOTHI TIHHHIMA 7 OIIK-4 2
[TK-1
M 46
oayJsb 7 Ilepexoanble nmpoiueccobl B JIU-
HEHBIX IEKTPUYECKUX I EensaxX
o 4 OIIK-4 2
CHOBHBIC TTOHSTHS, ONIPEICIICHNUS, 3aKOHBI K1
K . " . 17 OIIK-4 2
JTACCUYECKUIl MeTo]| pacuéTa 1emnei ¢ uc-
TOYHMKOM IIOCTOSTHHOT'O TOKa TK-1
Kot . " . 15 OIIK-4 2
aCCHYECKHI MeToJ] pacuéTa Iere ¢ nuc-
TOYHHUKOM CHHYCOUJAIBHOTO TOKA. TK-1
0 . N 10 OIIK-4 2
MEepaTOPHBIA METOJ pacuéTa MePexXoIHbIX
IPOLECCOB HK-1
Mopnyasb 8 Teopusi moJis 26
VYpaBHenuss MakcBesia B UHTErpaJIbHOU U 3 OIIK-4 2
g depenHmansHoi Gopme [TK-1
DIIEKTPOCTATUUECKOE TOJIe 13 OIIK-4 2
ITK-1
DIIEKTPUUECKOE U MAarHUTHOE ITOJIE IMTOCTO- 7 OIIK-4 2
STHHOTO TOKa ITK-1
DIIEKTPOMArHUTHOE TI0JI€ IIEPEMEHHOTO TO- 3 OIIK-4 2
Ka [TK-1

4.4 Conep:xaHue pa3aesioB JUCUUIJIMH

No HaszBanue paznena Coneprxanue pazzena
Mopayasb 1 DiekTpuyecKkue JUHelHHbIe e MOCTOSHHOT0 TOKA 32
1 | OcHoBHble TOHATHUS U |OCHOBHBIE MOHSTHS, 3aKOHBI JJIEKTPUYECKUX SBJICHUH:| 6
3aKOHBI JJIEKTPOTEX- | DIEKTpUYECKas Lenb, ee a1eMeHTsl, J/IC, TOK, HalpsKEHUeE.
HUKH. DKBUB. CXeMbl |OKBUBAJEHTHAas CXEMbl 3aMelleHus (MOJEeIN) peallbHbIX
3aMEILEHUs PEAIBHBIX |AJIEKTPOYCTAHOBOK, IOHATUS aKTUBHOTO, EMKOCTHOTO U WH-
AJEKTPOYCTAHOBOK JYKTUBHOTO 3J71€MEHTOB IienH. CXeMbl 3aMEeleHUsI pealbHbIX
VCTOYHUKOB DHEPIrUU: HCTOUYHUKHU HAIPSDKEHMS, TOKA, HX
CBOICTBA, XapakTepuCTUKU. [lepecueT mapamMeTpoB cXem 3a-
MELICHUs] UCTOYHUKOB IIPU IEPEXO0JE OT OJHOM CXEMBI K
ApPYTOH.
2 Pacuér npocreiimnx | IIpocreiimas nuHeWHas Henb MOCTOSHHOIO TOKa. 3akoH Oma| 6

nemneu

s yyactka nenu ¢ OJ[C. Ilenp m 3amaum pacuera alneKTpu-
YecKuX 1ernei Meroapl pacyera pa3BeTBICHHON IPOCTENIIIEH
nenu. MeTonpl mpeoOpa3oBaHMs TPEYroJbHUKA B OSKBH-
BAJICHTHYIO 3Be31ly M Haobopot. 3akoH /[xoyns-Jlenua. ba-
JIAHC MOIITHOCTEM.
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MeTto1 KOHTYPHBIX
TOKOB, METOJ] HaJIO-
HKEHUS

OCHOBHBIE TONOJIOTMYECKHE IJIEMEHTHI PA3BETBICHHBIX LI€-
nieit. [Ipumenenue 3akonoB Kupxroda mist pacyera cnox-
HBIX pa3BETBIICHHBIX 1enel. [loTennuanpHas nuarpamma.
Cucrema JIMHEHHBIX anreOpanyecKux ypaBHEHHM - MaTeMa-
TUYECKAsi MOJIEJIb TUHEHUHBIX 3JIEKTPUUECKUX 1eNed OCTO-
STHHOTO TOKa. MeT0/1 KOHTYpPHBIX TOKOB: BBIBOJ] CUCTEMBI
00001IeHHBIX YPAaBHEHU, TOCIIEI0BATEILHOCTh pacyeTa.
[IpuHuMnI HATOKEHUS U €r0 MPUMEHEHHUE IS pacuera 3JeK-
TPUYECKUX LEMEH.

MeTton y310BbIX TO-  |MeToa y370BBIX MOTEHIIMATOB: BBIBOJ CHUCTEMBI 0000IIeH-| 6
TEHIMAJIOB HBIX YpaBHEHUH, IIOCIEA0BATENBHOCTh pacyeTa. Mero aByx
Y3JI0B.
JIByXIOMOCHUKHU, Me-|/[ByXIOMOCHUKU. BXOAHbIE M B3aMMHBIE MNPOBOJAMUMOCTH.| 7
TOA  SKBUBAJIEHTHOrO | Teopema O JIMHEMHBIX COOTHOLICHUSX B ANEKTPUUYECKHUX Lie-
reLeparopa nsax. Teopema komneHcauuu U Teopema B3auMHocTH. O0ocC-
HOBAaHHUE METOJa 3KBHUBAJIEHTHOIO I€Heparopa; MociaeaoBa-
TEIBHOCTh pacyera. YCJIOBUSA IepeAadyd MaKCUMaJIbHON
MOIIHOCTH OT aKTUBHOT'O JIBYXIIOJIFOCHUKA B HAIPY3KY.
76
Mopayas 2 OgHodasHble dIeKTpHYecKHe el CHHYCONAAJIbHOI0 TOKA
OcHoBHble TOHATHUS W |[IpUHIMI reHepupoBaHUsS U OCHOBHBIE MOHATHS NEpeMeH-| 6
OLICHKH  DJIEKTPUYECKUX |[HOTO CHHYCOUJAIBHOIO TOKA. DJIEMEHTHI CXEMbl 3aMmellie-
SBJICHUH B LEMSIX HUS peajJbHOM LEeNU MEePEeMEHHOro Toka. BonHoBBIe nua-
rpamMmel. JIeUCTBYIOIME U CPEIHUE 3HAYEHUS DJIEKTpHYE-
CKHX BEJIMYUH.
AHanu3 anexktpuyeckux |IIporneccel B LEMsAX CHHYCOWJANbHOIO TOKA C OJAMHOYHBI-| 7
SBJICHUH B LEISX C mu sneMentamu R, L, C. Toku, HanpskeHusi, MOIIHOCTH.
R,L,C. BonnoBsle u N300pakeHne CUHYCOMJAIBHBIX BEJIMYMH C IOMOUIBIO
BEKTOPHBIE JUArPAMMBI | BpallalOLMXCsl BEKTOPOB, BEKTOPHBIE auarpammsbl. [Ipo-
LIECCHI B LIEMAX MEPEMEHHOI0 TOKA C IOCIJIEI0OBATEIbHBIM,
NapajuieibHbIM U CMEIIAHHBIM COEJAMHEHUEM 3JIEMEHTOB
CumMBonmnueckuii Mmetoy, |CHUMBONIMYECKMH METOJ pacyeTa Lened rnepeMeHHoro to-| 14
pacuéra. Tororpadguue- |ka. M3o00pakeHne >IEKTPUUECKUX BEIUYUH B KOMILIEKC-
ckas quarpamMma. | Hoii ¢opme. ConmpoTUBIECHUS, MPOBOAUMOCTH. PacueT pas-
BETBJICHHON 1E€MH NEPEMEHHOTO TOKAa B KOMIUIEKCHOM
dopme. Tomorpaduueckue auarpammbl. KomruiekcHas
MOIIIHOCTh. AKTHBHAs, pEaKTUBHASI U TOJHAs MOLIHOCTH.
Koadpduument momnoctu. bananc momuoctu. U3mepenue
AKTUBHOUW MOIIHOCTH.
Pe3zonancHeie DOKBUBAJICHTHBIE CXEMBbl IMACCUBHOTO JIBYXIOJIOCHHUKA, | 13
N — JKCIIEPUMEHTAIBHOE OIPEACIEHUE €r0 MapaMeTpoB, pac-

YeThl NMPU MEPEXOAE OT IMOCIEAOBATEIBHON CXEMBI K Ila-
paiienbHON U 00paTHO. Pe3oHaHC HanpsKeHU, TOKOB.
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10

Ilenu ¢ B3anMHOM WH-
TyKLUEN

Ilenu ¢ B3auMHOM MHAYKIKEH. OCHOBHbBIE TOHATHS, ONpeE-
nenenus. OTHOUMEHHBIE 3aXKUMBI. Pacuer 1eneit ¢ B3aum-
HOM wmHayknuen. Pa3Bsska takux uemnedd. Tomorpaduue-
ckas auarpamma. Tpanchopmarop 6e3 GpeppoMarHuTHOTO
CeplIeYHHNKa; YpaBHEHUS, CXEMbl 3aMelIeHHs], Tornorpadu-
Yyeckas [uarpaMmma.

13

11

YeThIpEXTIOIIOCHUKH

YeThIpEeXOMIOCHUKY, UX YPAaBHEHUS, KOO((OUIIUCHTHI.
OnbITHOE U pacyeTHOE OmpeieTeHre KOO PHUIIMESHTOB Ye-
THIPEXTIOMIOCHUKA. DKBUBAIICHTHBIC CXEMBbI 3aMEIICHHUS.
MeToa 4eThIPEXTIOIFOCHUKA KaK METO MOICTHPOBAHHS
AIIEKTPOYCTAHOBOK.

14

12

KpyroBsie nuarpaMMbl

JIuHeiinpie B KPYroBbIC JHArpaMMbl HCPA3BCTBJICHHBIX H
Pa3BCTBJICHHBIX Lerei MNEPpEMCHHOI'O TOKA.

Moayabs 3MardutHble HHeJIHHEHbIE Henn

36

13

Henunelinbie anekTprye-
CKHE 1IeTH TOCTOSIHHOTO
TOKa

[lonsTus, ompeneneHUs HETUHEHHBIX AJIEMEHTOB HEIIH-
HEWHBIX 1enei. BonbrammepHble XapakTepUCTUKH, CTaTH-
geckue U audpepeHnnansabie cConpoTuBIeHUs. ['paduae-
CKMH METOJl pacueTa MPOCTEHIUX Pa3BETBICHHBIX HEJU-
HEeWHBIX 1ernei. BAX akTUBHBIX HEJTWHEWHBIX JIBYXIIO-
JIFOCHUKOB. 3aMEHa HEJIMHEHHOI0 3JIEMEHTa SKBUBAJICHT-
HOW CXEMOU ¢ TUHEHHBIM 3JIeMEeHTOM 1 ucTouHUKOM DJIC.

I'paduuecknii METOA pacyera CIOKHBIX HEIMHEHHBIX IIe-
nen

12

14

MaruuTtHEbI€ 1IeTTH TOCTO-
SIHHOT'O TOKa

HOHSITI/ISI, OonpeacyICHA, OCHOBHBIC BEJIMYHNHBI, XapaKTCPU-
3YIOLME MarHUTHOE I10JIE€ TOCTOSIHHOTO TOKA. XapaKTepH-
CTUKH MAarHuTHBIX MaTC€pUaioB, 3aKOHbI MArHUTHBIX SBJIC-
HUI B MarHUTHBIX LENAX. PacueT Hepa3BETBIEHHBIX Mar-
HUTHBIX Leneil: mpsmas, oOpaTHas 3agauu. Pacuer pas-
BETBJICHHBIX CIJIO)KHBIX MarHMTHBIX Iieneil. Pacuer mar-
HHUTHBIX uenel‘/'l C MIOCTOSIHHBIMU MarHuTaMH.

12

15

Henunelinsie nenu nepe-
MEHHOTO TOKa

OO0mue cBeieHNs 0 HEJIMHEHHBIX LIETISIX TEPEMEHHOIO TO-
Ka, CBOMCTBA U XapaKTEPUCTUKH MHEPITUOHHBIX U 0€3-
WHEPIMOHHBIX HEIMHEWHBIX AieMeHTOB. Llenu ¢ kaTyi-
KO Ha peppOMarHUTHOM CEPACYHUKE KaK HCTOYHUKH He-
CHHYCOU/IAJIb- HOCTH HaNpsHKEHUA U TOKOB. MeTo/1 3KBU-
BAJICHTHBIX CHHYCOU/I, YU€T MOTePh B CTAJH B IIEMIX C Ka-
TYIIKON Ha (ePPOMATHUTHOM CEepJICUHUKE.

Cxema 3aMelleHus1, ypaBHEHHE U BEKTOpHAs Jua-
rpamMma KaTyliku Ha (eppOMarHiTHOM CEpACUHHKE.
SBnenue Qeppope3oHaHca HampspKeHHd W TOkoB. Oc-
HOBHBIC TIOHSTHSA, TpapUUYECKU aHalU3, CBOMCTBA, OCO-
oenHoctu. CxeMa W TPHHIMI ACHCTBUS MPOCTEUIIETO
cTabuau3aropa HarpsKeHUs.

12
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Mopnyas 4 Tpéxdasubie nenun

76

16 | OcHOBHBIE IOHATHS, O~ I'enepatop Tpexdaznoit D/IC, OCHOBHBIC TTOHATHS, 5
peneneHus U onucaHus |onpeneneHus. BoiHoBele, BeKTOpHBIE quarpammel. [Ipen-
craBneHne D/1C u qpyrux 3JeKTPUYECKUX BEIUYUH TPEX-
(a3Hoii CUCTEMBI B KOMITJIEKCHOH (popMme.
17 Pacuér ueneit mpu co- Cxema coeauHEHUS WCTOYHUKOB M TMPUEMHHUKOB| 19
eAMHEHHUH AJIEMEHTOB | Tpex(a3Hoil uenu B 3Be3/1y, UX CBOiicTBa. MeTol IBYX y3-
LIENH B 3BE3Y JIOB 715 pacueTa Tpex(a3HbIX Lenel Mpu coeTnHEHNH UC-
TOYHHMKA U IpUEeMHUKA 3Be3101. IlocTpoenne BekTOpHOI 1
Tornorpaguueckoil auarpaMMm. AKTHBHAs, PEaKTUBHAS U
MOJIHAsI MOIIIHOCTH
18 Pacuér neneii mpu co- | Pacuet Tpexda3HbIX meneit npu COeIMHEHHH HCTOYHNUKA 19
€MHEHHUH 3JIEMEHTOB B | U IPUEMHMKA B TPEYTOJIbHUK U IIPU OTCYTCTBUU CONPO-
TPEYTrOJIbHUK THUBJICHUH B JIMHEHHBIX poBoAax. [loctpoenue BekTop-
HOU U Tonorpaguueckoil quarpaMM. AKTUBHAsI, pEaKTHB-
Has U MOJHAas MOUTHOCTH.
19 | Pacuér cnoxHbIx neneil |Pacder TpexdasHbIX 1ened npu coeAMHCHUH UCTOYHUKA U | 17
MIPUEMHHKA TPEYTOJIbHUKOM U IPU HAJIUYUHU CONPOTHUBIIE-
HHUI B JIMHEHHBIX NpoBojax. [lynbcupyroniee MarHuTHOE
nosie onHodazHoi karymku. [lomydeHue Bpaiarouierocs
MarHUTHOTO TIOJSI C TMOMOIIbIO TpeX(}a3HOW CHUCTEMBI TO-
KOB. [IpyHIMIBI 1eHCTBUS ACHHXPOHHOIO JIBUTATENA.
20 Meton cumMeTpuyHbIX |MeTon cMMMETpUYHBIX cocTaBiisiommXx. Pasnoxxenune He-| 16
COCTaBJISIOIIUX CUMMETPUYHOM CHCTEMBbl JJIEKTPUYECKUX BEJIMYMH Ha
CUMMETPUYHBIE CUCTEMBI MPSIMOW, OOpaTHON M HYIEBOMH
nocienoBaTeNIbHOCTH. [IpuMeHeHue »Toro meroja A
pacuera TpexdasHbIX Lenel.
Moayas 5 29
JInHeiiHbIe 3J1eKTPUYECKHE el ¢ MCTOYHNKAMYU HECHHYCOMIAJBHOT0 HATIPSKEeHH S
Onnodasnsie nuHeiHbIe |Paznoxkenne nepuoandecknx (QyHKUUNA B TpUTOHOMETpHU-| 15
JJIEKTPUYECKHE [lenu ¢ [deckuil psag Pypbe. MakcumanbHOe, AEUCTBYHOLIEE H
HECUHYCOUJAIbHBIMU | CPEIHEE 3HAUEHUsI HECUHYCOUJAIbHBIX TOKOB U HaIpsikKe-
21 TOKaMH Huil. Koapduurent ¢opmbl, aMIUIMTYAbl U HUCKaKEHUS.
Pacuer nuHelHBIX 1enel Npu HECUHYCOUJAIbHBIX HAmps-
KEHHUSIX U TOKax. MOIIHOCTH B LIENU NEPUOINYECKOTO He-
CHUHYCOUJAJILHOTO TOKa, KOA(QGHUIMEHT MOLIHOCTH JUHEH-
HBIX LIeTIe ¢ HECUHYCOUAAIbHBIMU HANPSDKEHUSIMH U TO-
KamMu
22 Tpéxdasusle nenu ¢ |Pacuer cumMeTpudHbIX TpexdasHbIX 1ienel ¢ Hecunycou-| 14
BBICIIMMH FapMOHUKAMHU | 1aJIbHBIMHM HaNpsOKEHUSIMU M ToKaMu. OCcOOEHHOCTH MOBe-
JICHUS BBICITUX TAPMOHUK B TPEX(Pa3HBIX LEMX.
12

MopayJib 6 DiIeKTpHU4YecKHe Helu ¢ pacnpeaeJéHHbIMHE TapaMeTpaMu
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23 | OcHoBHBIE IOHATHS, ON- | [IoHATHUS M ompeAeneHus 1ene ¢ pacupeaeIeHHbIMU Ma- 5
peneneHus u onucanue | pamerpamu. CXembl 3aMelIeHUs LeNe, ypaBHEHUS s
CXEMBI U IapaMETPOB MTHOBEHHBIX U CHHYCOUJAIbHBIX 3JEKTPUUYECKUX BEIU-

YUH, MEPBUYHBIC M BTOPUYHBIC TapameTpbl, (GOPMYIbI
pacdeTra KOMIUIEKCHBIX HANpsOKEHUI M TOKOB B JII00OI
TOYKE JTUHUU TIPHU PATUYHBIX PEKUMAX.
24 | Pexxumbl paOoThl TUHMNA | PexxuMbl InHUM ¢ oTepsaMu U 6e3 norepb. Jlunus 6e3 uc-| 7
Ka)keHUH. JINHUSA KaK 4YeThIPEXIOIIOCHUK.
46
Monyas 7 Ilepexoanbie npouecchbl B JHHEHHBIX JJIEKTPUYECKUX HeNmsaX

25 | OcHOBHBIE OHATHUS, OI- | [IpUYMHBI BOSHUKHOBEHUS NIEPEXOIHBIX MPOLECCOB. 3a- 4
peaesenusi, 3aKOHbI KOHBI KOMMYTAIIHH.

26 | Kimaccuueckuii MeTo1 Cocrasiienne u penieHue nuddepeHmaibHbIX ypaBHe- 17
pacuéra 1ieneii ¢ ucrou- | HuH. [IpuHYXICHHBIC U CBOOOJHBIC cocTaBstoIiue. [1o-

HUKOM TIOCTOSIHHOTO TO- | CTOsiHHas BpemeHu. [ paduueckoe nzobpaxeHue pe3yib-
Ka TaTOB.

27 | Kimaccuueckuit MmeTon Cocrasnenune u penieHne qudhepeHInaIbHBIX YpaBHe- 15
pacuéra 1enei ¢ uCTo4- | HUM. 3aBUCUMOCTD MEPEXOIHOIO MPOLECcca OT HAaYaJIbHOU
HUKaMU CUHYCOUJIb- (ha3bl BKIIFOUAEMOTO HAMPSHKESHUS
HOTO HaIpsKEHUSI

28 | OneparopHblil METOT CocraBiieHne pacuy€THOW cCXeMbl Lienmu B omepartopHoi| 10
pacuéra nepexoHbIX dbopme, HaxoxaeHUE M300paKkeHUs (YHKIUHU, IEPEX0] K
npoueccoB [IpuMenenue | opuruHany.

KOMITBIOTEPHBIX TEXHO- | MeTOoJl MepeMEHHbIX COCTOSHMS, MCIOJIb30BAHUE KOMIIb-
JOTUH JUIipacy€ra nepe- | TEPHbIX TEXHOJIOTUN 111 pacuy€TOB
XOJIHBIX MPOLIECCOB
Moays 8 Teopust mosst 26
29 | YpaBuenus Makcsenna | OMII kak €IUHCTBO 3J€KTPUUECKOIO0 M MArHUTHOTO mo-| 3

B MHTETpaIbHOU U AU-
bepennmansHoOl hopme

neit. OcHoBHble ypaBHeHUss DMII B unTerpansHoit Gopme,
ux ¢usnueckuit cmeica. [lepexon ot ypaBuenuit OMII B
uHTerpaigbHol opme k muddepenimanbHoi. Teopemsl
l'aycca, Octporpaackoro, Crokca. I[lonstust poropa, au-
Beprenuuu. [lonnas cucrema ypaBuenuit OMII B nudde-
peHnansHou hopme.

16




30

DJIEKTPOCTATUYECKOETIO-
ne

DJIEKTPOCTATUYECKOE MOJIe: CUCTEMA YPaBHEHUM, 1O~
HATHUS HANpPsDKEHHOCTH, MOTEHLMAlla, MaTeMaTH4ecKas
CBS3b MEXIy HUMH. ['pagveHT moreHuuana nois. Ypas-
Henue Ilyaccona u Jlannaca. ['paHr4HBIE YCIOBUS MEXKIY
JTUAJIEKTPUKOM U IPOBOJHHUKOM, MEXAY ABYMS AUDIICK-
TPUKAMH.

Mertoasl pacyeTa 3IEKTPOCTATUYECKUX MOJIEH: C IO0-
MOIIBI0 TeOpeMbl ['aycca B MHTErpaibHOM (OpME, METO
HajoXeHusl. Maremaruueckoe onucaHue u rpapudeckoe
MPEACTaBICHUE TJIOCKOMAPAILIETBHOTO 3JIEKTPOCTaTHYe-
CKOIO MOJS ABYX 3apsyKEHHBIX OCEH, TBYXIIPOBOJIHOM JIU-
HUH.

Mertop 3epKalbHBIX H300pakeHuit. CBOMCTBA W Ta-

13

31

DIIEKTPUUECKOE U Mar-
HUTHOE I10JIC TTOCTOSIH-
HOT'O TOKa

DJIEKTPUUECKOE T0JIE MOCTOSHHOTO TOKAa: CHCTEeMa ypaB-
HEHUM, CBOMCTBA MOJISI B JUAJIEKTPUKE, 3aKoHbI Owma,
Kupxroda, J[>xoyns-JIeHna moss B mpoBOISIIEH cpee.

Mertos aHaJOTHH AJIEKTPUYECKOTO TIOJISI B IPOBO/IS-
el cpese ¢ IeKTPOCTAaTUUECKUM IojieM. MeTobl pac-
YyeTa COMPOTHUBIICHUS H30JIAIHMH KOAKCHAJIBHOTO KalOes,
IAPOBBIX U CTEP)KHEBBIX 3a3€MJISIONIMX JJIEKTPOJIOB C
HCIIOJIb30BaHUEM METO/a AHAJIOTHH.

32

SJIGKTpOMaFHI/ITHOG I10-
JIC ICPEMCHHOT'O TOKA

[Tonnas cucrema ypaBHenuit OMII npu cuHycOMaanbHBIX
BJIEKTPUYECKUX M MArHUTHBIX BEJIIMYMHAX B CUMBOJIMYE-
ckoii hopme.

Teopema YmoBa-IloitTunra. DHEpreTH4ecKrue cooT-
Houenus B OMIIL. MaremaTuyeckoe onucanue nepeaadu
3JIEKTPOIHEPTUM TOCTOSTHHOTO TOKA MO KOAKCUAIIBHOMY
KabeIto.

4.5 TABOPATOPHBIN TPAKTUKYM

Ne monyins HaumenoBanue 1abopaTtopHbIX paboT

(gac)

TpynoeMKocTb

HOI'O TOKa

2 N3yueHne pexxuMOB HEPa3BETBICHHOM LIENIN ITIEPEMEH- 4

2 N3ydeHne pa3BETBICHHOM 1LIENH IEPEMEHHOTO TOKA. 4

2 I/ICCJ'ICI[OBaHI/Ie e MEpeMEeHHOT0 TOKa ¢ MHAYKTHBHO- 4
CBA3aHHBIMU DJICMCHTAMU.

2 N3ydyenne merona YETHIPEXMOJIIOCHHKA TMPH HCCIEN0- 4
BaHUU DJIEKTPOYCTaHOBOK.

HOIr'o TOKa.

3 N3yueHne HENMHENHBIX 3JIEKTPHUYECKUX LENeld MOCTOSH- 4

3 Hccnenopanne MarHuTHOM €N IOCTOSHHOIO TOKa 4
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7 3 HccnenoBanne CBOWCTB KaTymKH C (GeppoMarHUTHBIM 6
CEPIACYHUKOM.
8 4 HccnenoBanue Tpex@a3sHOW LEenH MpU COSAMHEHUU TPHU- 4
€MHHUKOB B 3BE31y.
9 4 HccnenoBanue Tpexda3sHol 1enu Npu COSAMHEHUU TPHU- 4
€MHHUKa TPEYTOJIbHUKOM.
10 4 N3yueHne Meroa CUMMETPHUYHBIX COCTABIIIIOIIMX IIPU 4
aHaJIM3€ PEKUMOB ACUHXPOHHOTO JBUTATEIA.
11 4 HccnenoBanne HECHMMMETPUYHBIX PEKUMOB Tpexdas- 4
HBIX LIeNen
12 5 HccnenoBanne JNMHEHHBIX AIEKTPUYCECKHX IENEH C HC- 4
TOYHUKAMH HecuHyconaanbHbix J/C.
13 5 Briciine rapMOHHMKH B CUMMETPHYHBIX TpeX(a3HBIX IIe- 4
TAX.
14 3 HccnenoBanue Gpeppope3oHaHCHBIX SBJICHUMN. 4
15 7 HccnenoBanne mnepexoaHbIX MPOLECCOB B JHMHEHMHBIX 4
ANEKTPUUYECKUX Lemnsax ¢ anemeHTamu R, L, C ¢ uctounu-
KaMHM ITOCTOSIHHOT'O TOKa.
16 8 UccnenoBanue 3J1€KTPOCTATUYECKOTO TOJS JABYXIIPO- 4
BOJHOW JIMHUU
4.6 IlpakTHyeckue 3aHATHS
Ne | Ne TemaTuka nNpakTHYeCKNX 3aHATHH (CEMHMHAPOB) TpyroemkocTh
n/ | Mo- (4ac.)
n | ayJas
1 1 3akoH Oma s yuactka nenu ¢ DJIC. Onpenenenue pas- 2
HOCTH TOTEHIMAJIOB MEXAY NBYyMs Toukamu Ienu. [Ipu-
MEHEHHUE U IIEepPECUET CXEM 3aMELIEHUS HUCTOYHHUKOB DHEP-
MU IIpU pacdeTe JJIEKTPUYECKHUX Lene. BxomHoe co-
MPOTUBJIEHUE LEMU OTHOCUTEIBHO 33JJaHHBIX TOYEK CXEMBI.

2 1 Meton pacuera npocreimen uendu. Meroa nponopuruoHaib- 2
HbIX BennuuH. [IpeoOpasoBaHue CXeMbl TPEyroJibHHKA B
SKBUBAJICHTHYIO 3BE€3/ly U HA00OPOT.

3 1 | Meron koHTYpHBIX TOKOB. bananc moiHocTu. IloreHunans- 2
Has Auarpamma. MeToj HaJoKeHHUs.
4 1 Merto y3J10BBIX TOTEHIUAIOB. MeToA ABYX Y3J10B. 2
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Merton »kBUBajieHTHOrO reneparopa. Ilepemaya B Harpysky
MaKCUMaJIbHOU MOIIHOCTH OT UCTOYHUKA.

HGHI/I MNEPEMCHHOI'0 TOKaA, OMPCACIICHUC IMapaMCTPOB CHUHY-
CONAAJIBHBIX JJICKTPUUYCCKHUX BCIMYHH. HOCTpOGHI/Ie BOJI-
HOBBIX JHarpamMm.

Pacuer anexkTpuyeckux lieneld MepeMEeHHOro TOKa Kilaccuue-
CKUM crioco0oMm. [TocTpoeHre BOTHOBBIX TUarpamm.

CHuMBOJIMYECKUI METOJ pacyeTa LeNed MEPEeMEHHOI0 TOKa,
MOCTPOEHNE BEKTOPHBIX U TOMOTPaPUUECKUX JHATPAMM.

Pacuernr PC30HAHCHLIX PCIKUMOB B JJICKTPUYCCKHUX LCIIAX.

10

Pacder neneit ¢ B3aMMHON UHAYKIUEH

11

Pacuer YETBIPEXIIOIOCHUKOB, paCdY€T U IMOCTPOCHUE KPYIO-
BBIX JuUarpamMMm.

12

Pacuer HenMHEHHBIX QJICKTPHUUCCKUX Hener IOCTOSHHOIO
TOKa.

13

Pacuer HeMMHENHBIX MAarHUTHBIX [ENEN IMTOCTOSIHHOI'O TOKA.

14

Pacuer Tpexda3HbIX 1enel nmpu COCAMHECHUH HMCTOYHHKA H
MPUEMHHUKA 3BE3/101

15

Pacuer Tpexda3HbIX 1enel nmpu COCIMHEHUH HMCTOYHHKA H
MPUEMHHUKA TPECYTOJbHUKOM.

16

Pacuer TpeX(l)aSHLIX Lerne MeToI0M CUMMCTPHUYIHBIX COCTaB-
JIAIOIIMX

17

Pacuet cnoxHbIX Lenel Tpexda3Horo Toka

18

Pacuer nmuHeHHBIX 0JHO(MA3HBIX LIEMEH ¢ HCTOYHHUKOM HECH-
HycouaanpHou J(C.

19

Pacuer cuMMeTpuuHbIX Tpex(]asHBIX IeNell ¢ CUMMETpHY-
HBIM HCTOYHUKOM HecuHycouaanpHor DJIC.

20

Pacuer neneti ¢ pacnupCACIICHHBIMU ITapaMECTpaMHU.

21

Pacqu HCpeXOI[HI)IX HpOHeCCOB B SHCKTpI/I‘-IGCKI/IX oerdax ¢
WCTOYHHUKAMHU ITOCTOSHHOIO TOKa KJIIACCHYECKUM CIIOCO-
oom.

22

Pacqu HCpeXOI[HI)IX HpOHeCCOB B SHCKTpI/I‘-IGCKI/IX oerdax ¢
WUCTOYHUKAMH TICPEMEHHOTO TOKa KJIACCHYECKHM CIIOCO-
oom.

23

Pacuer NEPEXOAHBIX MPOHCCCOB B IBJICKTPHUYCCKUX MCIIAX
ONepaTOpHbIM METOJOM.

24

Pacuer QJICKTPOCTATHYCCKOTO ITOJIA.

25

Pacuer smeKkTpUUecKOTO MOJs MOCTOSHHOTO TOKa B TMPOBO-
JALLEN cpee.
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4.7Conep:xaHue caMOCTOATENbHOI PadoThl U GOPMBI €e KOHTPOJISI

Ne Pa3zpen qucnumiaunsl | Beero Coaep:kanue caMoCTOS - ®opMa KOHTPOJIA
n/m | (Moay.s), TeMbl Pa3- |yacoB TeJbHOH padoThI
aeJa
Monyas 1
DJleKTpUYeCKHe JIUHEHHbIE el MOCTOAHHOI0 TOKA
1 OcHOBHbIE TOHATHUSA U 2 PaGora ¢ yueOHoii muTepary- IIpoBepka 3anau
3aKOHBI SJIEKTPOTEX- poil. Pemenue 3amay KoaIok- KOJIJIOKBUYMa
HUKU. DKBUB. CXEMBbI BHUYMa
3aMElICHUS pealbHbIX
3JIEKTPOYCTAHOBOK
2 Pacuét mpocreimux 2 Pabota ¢ yueOHol nuTepa- [IpoBepka 3a7a4
nemnen Typoii. Pemienne 3a1a4 KOJIOK- | KOJUIOKBHYMa
pusmALAD
3 Metoa KOHTYPHBIX 3 |PaGota ¢ yueOHoil nutepatypoil. | [IpoBepka 3as1a4y
TOKOB, METO/JI HaJIO- Pemenne 3a1a4 KOJJIOKBUYMOB. | KOJUIOKBHYMa
HKEHUS
4 Metoy y3JI0BBIX TIO- 2 |Pabota c yueOHoO# nutepatypoil. | [IpoBepka 3aj1a4y
TEHLIMAJIOB Pemenne 3a1a4 KOJJIOKBUYMOB | KOJUIOKBHYMa
5 JIBYXIIOJ¥OCHUKH, Me- 3 |PaGota ¢ yueOHoil nutepatypoii. | [IpoBepka 3aj1a4y
TOJ SKBUBAJIEHTHOI'O Pemenne 3a1a4 KOJJIOKBUYMOB. | KOJUIOKBHYMa
reHeparopa
Mopyas 2
OnHogasHble 3JIeKTPpHYECKHE el CHHYCONAATbHOT0TOKA
6 |OcHoBHble monstus u| 2 |Pabora c yueOHOU nutepatypoil. | [IpoBepka 3aga4
OLIEHKHU 3JIEKTPUYECKUX Pemienue 3a1a4 KOJJIOKBUYMOB | KOJUIOKBUYMa
SIBJICHUM B LEMAX
7 | Amnamus snektpuueckux | 3 |Pabora ¢ yueOHo# nmutepatypoit. | [IpoBepka 3a7a4
SIBJICHUM B LIETIAX C Pemienue 3amauy KOJUIOKBHUYMOB. | KOJIIOKBUYyMa u PI'P.
R,L,C. BorHoBsie u Bremonuenune PI'P
BEKTOPHBIE AUArPaMMBbl
8 | CumBosnnueckuii Meron| 6 |Pabora c yueOHol nurepatypoil. |[IpoBepka 3a1au
pacuéra. Tomorpacdu- Pemienue 3amad KOJUIOKBUYMOB. | KOJIIOKBUYMa U PI'P.
yeckas Auarpamma. Bemmonnenue PI'P. IlogroroBka|Otuer mno mabopa-
oTyera K JabopaTopHoi pabore. |TopHO padoTe Nel
9 Pe3onaHCHBIE sBIEHUSA 5 Pabora c¢ yuebHON suTepa- |[IpoBepka 3a7a4

Typou. Pemenne 3amxad KouIok-
BUYMOB. CocCTaBlieHHE OTUETOB
o 1ab0paTOPHBIM pabo-
tam.Beinonnenue PI'P.

KoJimokBuyma u PI'P.
Otuer mo mabopa-
TOpHOI pabote Ne2.
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10 Ilenu ¢ B3anMHOM HUH- 5 Pabora ¢ yueOHoii nurepa- |IIpoBepka 3a7a4
TyKLUEN Typoi. PelieHue 3a1a4 KOJIOK- | KOJJIOKBUYMA.
BuymMoB. CoctaBienue otruéroB | Otuer mo nabopa-
110 1aOOpPaTOPHBIM padboTaM. TOpHOU pabore Ne3
11 YeThIpEXTOIIOCHUKH 6 Pabora ¢ yueOHoOW mwmTepa- |IIpoBepka 3aja4
Typoil. Pemienne 3a1a4 KOJJIOK- | KOJUIOKBHYMaA.
BuymMoB. CoctaBienue otruéroB | Otuer mo nabopa-
1o JIa0OpaTOPHBIM paboTaM. TOpHO# pabote Ned
12 | KpyroBele quarpaMmbl 5 Pa6ora ¢ yueOHoO¥ mwmTepa- |IIpoBepka 3a7a4
Typoil. Pemienue 3a1a4 KoOJJIOK- | KoJuIokBUyma u PI'P.
BuymMoB. CoctaBienue otruéroB | Otuer mo nabopa-
o 1abopaTOpPHBIM pabo- | TopHoii pabote Ned
TaMm.Beimonnenue PI'P.
Moayab 3 MarHuTHbIe M HeJIMHEHHbIE Henu
13 | Henuneitnwie anektpu- | 4 |Pabota ¢ yueOHoi#t nutepatypoil. | [IpoBepka 3aga4
YECKUE LIeNH OCTOSH- Pemenue 3amay KOJIOKBHYMOB. | KOJUIOKBUYMA.
HOT'O TOKa CocraBnenue otu€ToB mo jabo-|Oryer mo mabopa-
paTopHBIM paboTam. TOpHOI pabote No5
14 MarsurtHsble €Ny mo- 4  |Pabora ¢ y4yebHoili nmuTepatypoil. | [IpoBepka 3aj1a4
CTOSIHHOTO TOKa Pemenue 3amay KOJIOKBHYMOB. | KOJUIOKBUYMA.
CocraBnenue otu€ToB mo jabo-|Oryer mo mabopa-
paTOpHBIM padboTam. TOpHOI pabote Nob
15 | Henuneitnble nenu ne- | 4 Pabora ¢ yueGHoii muteparypoi. | [IpoBepka 3asia4y
PEMEHHOTO TOKa CocraBieHue OTUETOB MO J1a0O- | KOJJIOKBUYMA.
paTopHBIM paboTam. Otuer mo nabopa-
TOpPHOU pabotam
Nol3u Nel4
Mopnyas 4 Tpéxdasnbie nenn
16 OcHOBHBIE TOHATHS, 3 Pabora c¢ yueOHON surTepa- |[IpoBepka 3a7a4
ONpPEAEIEHUS U OMU- Typoil. Pemenne 3a1a4 KOJIJIOK- | KOJUIOKBHYMaA.
caHus BUYMOB
17 Pacuér nemnen npu co- 10 | PaGora c yueOHoii nwurtepa- |[IpoBepka 3a7a4
€IMHECHUH BJIEMECHTOB Typoil. Pemenue 3a1ad KOJUIOK- |KoJUTIOKBUyMa U PI'P.
LIENHU B 3BE3Y BuyMoB. . CocraBienue orué- | Otyuer mno nabopa-
TOB MO JabopaTopHbIM pabo- | TopHOU pabore No7
tam.Beinonxnenue PI'P.
18 Pacuér nenen npu co- 10 | PaGora c yueOHoii nurtepa- |[IpoBepka 3a7a4

€AMHEHHUH 3JIEMEHTOB
B TPEYTOJbHUK

Typoi. Pemenne 3amxad KouIok-
BUYMOB. CoOCTaBlieHHE OTUETOB
o 1abopaTOPHBIM pabo-
tam.Beinonnenue PI'P.

KoJmokBuyma u PI'P.
Otuer mo mabopa-
TOpHOI pabote Ne§
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19 Meron cummeTpuy- 9 Pabora ¢ yueOHoii nurepa- |IIpoBepka 3ama4
HBIX COCTAaBJIAIOLINAX Typoil. Pemenue 3a1au KOJJIoK- |KoJutokBuyma u PI'P.
BuymMoB. CoctaBienue otruéroB | Otuer mo nabopa-
o 1abopaToOpHBIM pabo- | TopHoii paboTe Ne9.
taMm.Breimonnenue PI'P.
20 Pacuér crnoxHbIX 11e- 8 | Pabora c yueOHuoii mwurepa- |[IpoBepka 3a1au

nei

Typoil. Pemienune 3a1aq KoJIOK-
BuyMOB. CocTaBiieHHE OTUETOB
HUE OTYETOB M0 JIaOOPATOPHBIM
paboram.Bremonaenue PI'P

KoJutokBuyma u PI'P.
Otyer mo mabopa-
TOpHOM paboTe Nel2

Moayas 5

Henuneiinbie INEKTPHYECCKUE HECIIN ¢ UCTOYHHKAMU HECUHY COMAAJTBHOT0 HANIPAKCHUS

21 Opnnodazneie muHe- | 7 Pabora ¢ yueOHoii muteparypoi. | [IpoBepka 3amaq
HBIE JIEKTPUUECKUE Pemenue 3amad KOJIOKBHUYMOB. | KOJZIOKBUYMA.
LIETIH C HECUHY- CocraBienue oTué€roB mo nado-|Otuer mo mabopa-
COMJIaJIbHBIMU TOKaMU paTtopHbIM paboTam. TopHOU padore Nel0

22 Tpéxdaszubie nenu ¢ 6 Pabota ¢ ydeOHoli nuTepaTypoi. | [IpoBepka 3amay
BBICIITUMU FaPMOHHUKA- Pemenue 3amad KOMIOKBHYMOB. | KOJZIOKBUYMA.

MU CocraBienue oTuéroB mo nado-|Otuer mo mabopa-
paTtopHbIM paboTam. TopHOU padore Nell
Monyan 6 Llenu ¢ pacnpenenéHHBIMUA NapaMeTpaMu
23 OCHOBHbIE MTOHATHS, 3 Pabora ¢ yueGHoii nmuteparypoii. | [IpoBepka 3aja4
OTIpE/ICNIEHUs U ONHca- Pemenue 3a1a4 KOJJIOKBUYMOB | KOJIZIOKBUYMA.
HUE CXEMBI U Ma-
pameTpoB
24 Pexxumsbl paboThI TH- 3 |Pabora c yuebHo# nurepatypoil. | [IpoBepka 3amay
305078 Pemenue 3a1a4 KOJJIOKBUYMOB | KOJIJIOKBHYMA.
Mopayas 7 Ilepexoanble npouecchbl B THHEHHBIX JJIeKTPUYECKUX LensxX

25 |OcHOBHbIE OHSTHS, 2 Pabora ¢ yueGHoil nmuteparypoi. | [IpoBepka 3a1au
OIIpEZEIICHNUS, 3aKOHbI Pemrenue 3a1a4 KOJJIOKBUYMOB | KOJUIOKBUYMA.

26 |Knaccuueckuii MeTof 7 Pabora ¢ yueGHoii muteparypoii. | [IpoBepka 3a1ay
pacuéra nemneu c uc- Pemenue 3amad KOJIOKBHYMOB. | KOJZIOKBUYMA.
TOYHUKOM MOCTOSH- CocraBnenue ot4yé€roB no jnabo-|Otyer mo nabopa-
HOTO TOKa paTOpHBIM padboTam. TOpHOM pabote Nel7

27 |Knaccuueckuii MmeTon 5 Pabora ¢ yueGHoii nmuteparypoi. | [IpoBepka 3a1au
pacuéra 1enei c uc- Pemenue 3amay KOJIOKBHYMOB. | KOJUIOKBUYMA.

TOYHUKOM CHUHYCOH-
JaJJBHOT'O TOKaA.

CocraBiieHre OTYETOB II0 JIado-
paTopHBIM paboTam.
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28 |OnepatopHsbIil METO 4 PaGora ¢ yueGHoii muTepa- [TpoBepka 3a7a4
pacuéra nepexoHbIX Typoil. Penienue 3a1a4 KOJUIOK- | KOJUIOKBHYMA.
npoueccoB. [Ipumene- BUYMOB
HUE KOMIBIOTEPHBIX
TEXHOJIOTUH AJiA pacué-

Ta MEePEXO0IHBIX MPO-
1IECCOB
Mopnyas 8 Teopust moJis
29 | YpaBuenust Makcgenna | 2 Pabota ¢ ydeOHoli auTepaTypoii. | [IpoBepka 3amau KoJI-
B MHTETrpajibHOU U Pemenue 3a1a4 KOJVIOKBUYMOB | JIOKBUYMOB
g depeHaIbHON
dbopme
30 DIIEKTPOCTATUUYECKOE 5 Pabora ¢ yueGHoii nmuteparypoi. | [IpoBepka 3aja4
nojue Pemenue 3agad KOJJTIOKBUYMOB | KOJUIOKBUYMA.
CocraBienue oTuéroB mo nado-|Otuer mo mabopa-
paTopHBIM paboTam. TOpHO# padore No21
31 | Dnektpuyeckoe u Mar- | 3 Pabora ¢ yueGHoii muteparypoi. | [IpoBepka 3amay Kou-
HUTHOE TI0JI€ TIOCTOSH- Pemenue 3a1a4 KOJJIOKBUYMOB ~ [JIOKB. M OTYETOB IO
HOTO TOKa nabop. paboram.
32 DNEeKTpOMarHuTHOE 2 |Pabota c yueOHOI1 TUTEpaTypO.
M0JI€ IEPEMEHHOTO TO-
Ka
HUroro 145
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5 OBPA30OBATEJ/IBHBIE TEXHOJIOTUA

[Ipu n3yyennu aucuuivebl B pamkax peanuszanuu OOIl mo HanmpaBieHUIO TOATOTO B-
ku O6akanaBpoB 35.03.06 «ArpounxeHepus» (ypoBeHb OakanaBpuaTa) npoduis «IeKTpooOo-
PYIOBaHUE U SJEKTPOTEXHOJIOTHUN» UCHOJIB3YIOTCS CICAYIOIINE TEXHOJIOTHH: WH(OpPMAIUOH-
HBIE TEXHOJIOTUH, MPOOIeMHOEe 00yUYeHHEe, KOHTEKCTHOe 00ydeHue, 00ydeHre Ha OCHOBE OIlbI-
Ta, MEXKIUCIUIIMHAPHOE O0yUYEHUE.

[Ipu HANMYMKU UL C OTPAHUYEHHBIMU BO3MOXHOCTSIMH 3/JI0POBbsI IIPENoaBaTelb Opra-
HU3yeT paboTy B cooTBeTcTBUM C [lonoxxkennem 06 mHKiI03UBHOM oOpa3zoBanuu ®I'bOY BO
Wxesckas 'CXA.

I/I3yquHe AUCHUIUIMHBI TOAPa3yMEeBACT UCIIOJIB30BAHUC I/IH(bOpMaI_[I/IOHHBIX TCXHOJIO-
T'nun:

- MOuCK MH(popMauuu B rinobanbHoM cetu MHTEpHET;

- paboTa B 3JEKTPOHHO-OMOIMOTEYHBIX CUCTEMAX;

- pab6ora B DUOC By3a (moprain);

- KOMIIbIOTEPHOE TECTUPOBAHHE;

- nporpammHoe obecrieuenue KOMIIAC;

- MYJIbTUMEIUIHBIC JTICKIIHH.

3aHATHS COAEPKAT ONPENETCHUsI, CTPYKTYPHbIC U MPUHIUITUAIBHBIE CXEMBbI 3JIEKTPO-

TEXHOJIOTUYECKUX YCTAaHOBOK M MPOLIECCOB, OOBEKTOB, I€MOHCTPAIIMOHHBIE pa0OThl HA JEHCT-

BYIOLIUX OOBEKTaX.

5.1 O6paSOBaTeHLHHC TEXHOJIOTUH, UCITOJIb3YCMBIC B AyAUTOPHBIX3AHATUAX

Cemectp | Bua 3ans- Hcnonb3yeMble oOpa3oBaTenbHble TexHONO- | KomnuecTBo
THS THH 4acoB
(J1_TTP_JTP)

34 |1 JleMOHCTpalyss pa3iu4yHbIX PEXKUMOB  DJIECKTPHU- 18

YECKHMX SIBJICHUN Ha JKpaHaX KOMIIBIOTEPHBIX BH-
TyaJbHBIX IPHUOOPOB

I1P NunuBuayansHas paboTa co CTyI€HTaMHU 1O U3yde- 4
HHUIO METOJIOB PAaCUYETOB MIEKTPUYECKUX LIETIEH
JIP N3yueHue u ucciaeq0BaHue dNEKTPUIECKUX SIB- 12

JICHUI Ha peabHbIX 3JIEKTPOYCTAHOBKAX U KOM-
NBIOTEPHBIX BUPTYAJIBHBIX NPUOOpPAX

3aHATUS IPOBOJATCS C UCIOJIb30BAHUEM MYJIbTUMEAUITHOTO 000OpY/AOBAHUS HA JIEKIH-
ax, komnbroTepHbIX porpamm MICROSOFT OFFICE, cipaBouHO- HHPOPMAIIMOHHBIX CHCTEM
JUISL cCaMOCTOSITENbHOM paboThl. [Ipe3eHtanuu coaepxaT onpeneiaeHus, CTpyKTypHbIEe U NPUH-
[UIHAJIbHBIE CXEMBbl 3JIEKTPOTEXHOJIOIMUECKUX MPOIIECCOB, YCTAHOBOK, OOBEKTOB U T.1.

HpI/I BBIITOJIHCHUU PACYCTHBIX 3aJaHui HCIIOJIB3YCTCA yqe6Ha51 JaTeparypa, HNpuBcC-
JACHHAas HUXKC.

CamocrosTenbHas paboTa BKIOYAET MOATOTOBKY K TECTaM, BBIMOJHEHHE PAaCUYETHBIX
3aJlaHui ¥ TIOJIFOTOBKY K UX 3alllUTe, PEIICHUE THUIOBBIX 3a/1a4, TOJrOTOBKY K 3a4eTy U 9JK3a-
MEHY.
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6 OLIEHOYHBIE CPEJICTBA JJ151 TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEKYTOYHOMN ATTECTAIIMA IO UTOIT'AM OCBOEHMS JTUCIHANINHBI
U YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSITEJABHOMN PABOTbI
CTYJIEHTOB'

6.1 Buabl KOHTPOJISI M ATTECTAIIMU, (POPMBbI OLIEHOYHBIX CPEICTB

KoHTponps 3HaHMI CTYJEHTOB IO AUCUUILUIMHE «TE€OpEeTUYECKHME OCHOBBI 3JIEKTPOTEXHUKN)

MPOBOJUTCS B YCTHOW W (MJIM) MUCBMEHHOUW opMe, mpeaycMaTpuBaeT TEKYIIHH U MTPOMEX Y-

TOYHBII KOHTPOJIb (3a4eT B 3 cEMECTpe , IK3aMEH B 4).
MeToabl KOHTPOJIA:

- TecToBasi popmMa KOHTPOJIS;

- ycTHas (hopMa KOHTPOJISL — OIIPOC U OOIIEHUE C ayTUTOPUEH 110 TTOCTABJICHHOM 3a1a4ue B

yCTHOH (opme;

- Ha TPAKTUYECKUX 3aHATUAX - PELICHHE BCEX 3aJa4 BCEX KOJUIOKBUYMOB, KOHTPOJIb
BEJIETCS Y BCEX CTYJIEHTOB HA BCEX 3aHATHSIX;
- Ha 1abopaTOpPHBIX paboTax - BHIMOJHEHUE BCEX 3allJIAHUPOBAHHBIX pabOT, COCTaBIE-
HHUE OTYETOB U MOJYYECHHUE 3a4ETOB MO0 HUM; BbioJHeHUE PI'P. Tekymnii KOHTpoJIb Ipeay-
CMaTpHUBaeT yCTHYIO (OopMy OIpoca CTYACHTOB M MHUChbMEHHBIN SKCIpecc-0Mpoc M0 OKOHYA-
HUIO U3yUYEHUS KaX10U TEMBI.
- UCTIOJIb30BAHHE POJIEBBIX UTP (COPEBHOBAHMUI) IO TPYIINaM, BHYTPHU TPYII;
- IOOIIPEHNE UHIUBUYAJIbHBIX U TBOPUYECKUX 3aJaHul, B KOTOPBIX CTYAEHT IpopadoTal
CaMOCTOSTENbHO OOJBIIOE KOJTUYECTBO JTOMOIHUTEIBHBIX UCTOUHUKOB JINTEPATYPHI.
Texymuil KOHTpOJb MpEeAyCMaTpUBAET YCTHYIO (OpMYy ompoca CTYyAEHTOB M (WIH)
MUCbMEHHBIN FKCIPECC-OIPOC 10 OKOHYAHUIO U3YUEHHS KAKIOU TEMBI.
IIpomexyTouHas aTTeCcTalus - 3a4€T U dK3aMeEH.

Buabl KOHTPOJISA ¥ aTTecTAUMU, GOPMBI OLIEHOYHBIX CPEICTB

Bunsr konTpo- |Komnerenuuu OrneHouHbIE Cpe/icTBa
Haumenosanue pas-
Ne | No ceme- | s u arTecra- Stoi
nena yueOHOM Juc-
1/ ctpa |uuu (BK, TAT, Y ®
LUTIITUHBL (MOAYJIS) OopMa
[IpAT)
1 3 BK, TAT OIIK-4 Monayns 1 Y CTHBIN U TUCbMEEHBIN
[IK-1 ODNEeKTPUYECKHE  JIH-|ompoc, peleHne 3a1a4
HEWHBIE LENH MOCTO- KOJKBHyMa
STHHOT'O TOKa
2. 3 TAT, [IPAT |OIIK-4 Mopyns 2, Y CTHBIN 1 MUChMEEHBIN
1TK-1 OnHodasHble  ICK-|ompoc, peleHne 3a1a4
TPUHECKUC LCIH  CH- |y o kpryma. BeIoaHeHNE
HYCOUJAITBHOTO TOKA .
pacueTHo -rpadudecKont
paboThI, 3auTa J1abopa-
TOPHBIX paboT
3. 3 TAT, [IPAT |OIIK-4 Mopayne 3 Maruut-|YCTHBIH U MUCbMECHBIH
I1K-1 HbIE U HEJIMHENHBIE

' Monubrit (hoH OIIEHOYHBIX CPEJICTB MO AWCIHUILIMHE IPUBEIACH B MPUIIOKEHUN
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Lenu OIpOC, pelleHne 3aa4
KOJUTKBHYMa ,3aIl[UTa Ja-
OopaTopHBIX padorT,
4 3 I[TPAT OIIK-4 3a4ueT
ITK-1
5 4 TAT, OIIK-4 Monyns 4 Tpéxdas-|YCTHBII 1 THChMEEHBIH
1K-1 HBIC 1eTH1 OIpOC, PENICHUE 3a/1a4
KOJUIKBUyMa.BeinonHenue
pacyeTHo -rpauueckoit
paboThI, 3anuTa Jabopa-
TOPHBIX pabOT
6 4 TAT, OIIK-4 Moayns 5 JIuneinbie|Y cTHBINA U TUCbMECHBIN
ITK-1 IIEKTPUYECKHE LCIH onpoc, peleHne 3a1au
C MCTOYHHMKAMHU HECH-|y o i piryMa, 3AITHTA JTa-
HYCOUMAIBHOTO — Ha~| 5 atopHBIX paboT
PSDKCHUS patop p
7 4 TAT, OIIK-4 Moaynes 6 llenu c|YCTHBINM U THCHMECHBIHN
[K-1 pacrpene€HHbIMU OTIPOC, PEIICHHE 33129
lapaMeTpamu KOJUUIKBUyMa
8 4 TAT, OIIK-4 Monayns 7 llepexon-|YcTHbIN U TUCbMECHBIN
IK-1 HBIC IPOLECCHI B JIH-|ompoc, pelieHne 3a1au
HEHHBIX  3JIEKTpHYe- KOJUIKBHYMa, 3allUTa Ja-
CKUX THensx OopaTopHBIX paboT
9 4 TAT, OIIK-4 Mopayne 8 Teopusi|YCTHBIN U MUCEMECHBIN
HK-1 oISt OIIPOC, pelIeHKE 3324
KOJUIKBHYMa, 3al1Ta Jia-
OopaTOpHBIX padboT
10 4 I[TPAT OIIK-4 DK3aMeH
ITK-1

MeToauka TERYIIECro KOHTPOJIA 1 l'[pOMQ)KyTO‘-IHOﬁ arTrecraunmumn

OcBoeHne OCHOBHOW 00pa3oBaTeNbHOI MPOTrpaMMbl COMPOBOXKAACTCS TEKYIIMM KOH-
TPOJIEM YCIIEBAEMOCTH M MPOMEXYTOUHOM aTTecTalueid 00yJaronmuxcs.

Texyuuii KOHTPOJIb YCIEBAEMOCTU OO0YYAIOUIUXCS SBISETCS 3J€MEHTOM BHYTPHUBY30 B-
CKOM CHUCTEMBI KOHTPOJIS KauecTBa MOATOTOBKU CHEIUATNCTOB U CIIOCOOCTBYET aKTHBHU3aLUU
MO3HABATENIbHOM IEATENbHOCTH 00yUYaIOIMXCs B MEKCECCHOHHBIN MEepHO Kak BO BpeMs KOH-
TAaKTHOM paboOThl 00YyYarOIMXCS C MpEnojaBaTesieM, TaKk U BO BpPeMsl CaMOCTOSTENIbHOM pado-
Thl. TeKkylMii KOHTPOJIb OCYIIECTBIISIETCS MPENoiaBaTelieM U MOXET MPOBOJIUTCS B CIEIYIO-
mux GopMax: HHAMBUAYAIbHBIN U (WIM) TPYNIOBON onpoc (YCTHBIA MM MUCbMEHHBIN) Ha 3a-
HATHUAX; 3alIUTa pedepara; mpe3eHTalus MPOEKTOB, BHITOJHEHHBIX HHAUBUAYATbHO WIH TPYII-
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noii oOyyarouuxcs; aHaau3 JENOBBIX CUTyallud (aHanu3a BapUAHTOB DPELICHHS MPOOJIEMBI,
000CHOBaHHUsI BbIOOpA ONTUMAJILHOTO BapUaHTa pEIIEeHUs, Ip.); TECTUPOBaHHE (MUCHMEHHOE
WIN KOMIBIOTEPHOE); KOHTPOJIb CAMOCTOSITEILHONH pabOTHI CTYIEHTOB (B NMHCHMEHHOM HIIN
YCTHOU opme).

IIo nToram TCKYILIETro KOHTPOJIA NPEImoaaBaTCib OTMEYACT o6yqa}omnxc>1, MMpOsABUBIINX
0co0ObIe yCIexXu, a TaKxKe 06yqafomnxcs1, HC BBIITOJTHUBIINX 3aIllJIAHUPOBAHHBIC BU/IbI pa60T.

IIpomexyTouHas arTecTanysi OpHU3BaHa OLICHUTb KOMIIETEHIUMH, CHOPMHUPOBAHHBIE Y
oOyuaromuxcs B Ipolecce 00y4eHuss u 00eCIeunuTbh KOHTPOJIb KauecTBa OCBOEHUS IPOrpaM-
Mbl. J{71 KOHTPOJsSL pe3yiabTaTOB OCBOEHHs OOy4aroIIMMMCS y4eOHOro marepuana 1o mpo-
rpaMMe€ KOHKPETHOM IMCLMIUIMHBI, MPOBEpPKAa U OLEHKA 3HAHUM, MOJYYEHHBIX 3a CEMECTp
(Kypc), pa3BUTHS TBOPYECKOI'O MBIIIJICHHS, TPUOOPETEHUS HABBIKOB CaMOCTOSITEIBbHON pado-
Thbl, YMEHUS NPUMEHATh TEOPETUUYECKUE 3HAHMSI IIPU PELICHUU MPAKTUYECKUX 3a7ad, OLCHKH
3HaHWW, YMEHUN, HAaBBIKOB M YPOBHSA C(HOPMHPOBAHHBIX KOMIIETEHIIMI O0YyYaromuxcs npeay-
CMaTPUBAETCS 3a4eT U FK3aMEH.

3HaHUs, YMEHUS, HaBBIKK U YPOBEHb C(HOPMUPOBAHHBIX KOMIIETEHIIUH O00YyJarOmuXcs
OLICHHUBAIOTCS Ha 3a4eTe M0 IIKAJIE «3aYTCHO», «HE3aUTCHO.

OTMeTKa «3aumeHo» BBICTABIACTCS O00YYAIOUIEMYCsl, €CIIM OH BBIIOIHMUI TPeOOBaHMUS
IporpaMMbl MPAKTUKK; opMa U COJEep)KaHUE OTUeTa COOTBETCTBYET TPeOOBAaHUAM; WHIMBH-
JyaJdbHOE 3a/laHue UMEET IOJIHOE OCBELICHUE B OTYETE; UCUEPIIBIBAIOIIE U JTOTMYECKH CTPOHHO
€ro M3Jjlaraet; MpoJAeMOHCTPUPOBAJ YBEPEHHOE BJIaJICHUE MaTepuaa; CpaBisieTcs ¢ BOIpoca-
MU U JPYTMMH BUJAMU [IPUMEHEHUS 3HaHUI; HE 3aTPYyIHAETCS C OTBETOM IIPU BUJOU3MEHEHUU
BOIPOCOB; 00OCHOBBIBAET IPUHATOE PELICHHE; BIaJeeT Pa3HOCTOPOHHUMH HAaBbIKAMU U INIpH e-
MaMU BBIIIOJIHEHUSI IPAKTUYECKUX 3a/1a4.

OTMmeTKa «He3aumeno) BHICTABISAETCS 00y4aroleMycsi, KOTOPBIA He BBIMOIHUI Tpebo-
BaHUs IPOTPaMMBbl IPAKTHKH B MOJIHOM 00beMe, popma U cofep’kaHhe OTYeTa HE COOTBETCT-
BYyET 3aJlaHHI0, HU3KOE KauecTBO O(POPMIIEHUSI OTUETHOW TOKYMEHTALUU, HE 3HAeT 3HAUUTEN b-
HOH yacTu MaTepualia, JOMyCKaeT CyIECTBEHHbIE OLINOKHU MPU U3JI0KEHUHM UHAUBUAYaTIbHOTO
3ajaHusl.

DK3aMeH MOXeET ObITh IPOBEJIEH B YCTHOU (popme, B (opMe MUCbMEHHOW pabOThI WK
TECTUPOBAHUSA. DK3aMEHbI OI[CHUBAIOTCS 110 YEThIPEXOAIJIbHOW CUCTEME: «OMIUYHO», «XOPO-
wioy, «y006,1emeopuUmenbHo», «KHey006,1emeoPUmenIbHO».

OTMeTKa «OMAUUHO)» BBICTABIISICTCS 06yqafomeMyCH, €CJIM OH YCBOMJI MaTcpual, uc-
YCpnniBaromie, MmocjacaoBaTCIbHO, YETKO U JIOTMYCCKU CTpOﬁHO €ro u3jgaract, yMmecT TCCHO
YBA3BIBATH TCOPHUIO C HpaKTHKOﬁ, CBO60,I[HO CIIpaBJIACTCA € BOIIpOCaAaMU U JAPYTHMH BHIAAMU
MMPpUMCHCHUA 3HaHHI>i, HC 3aTPYAHACTCA C OTBETOM IIPpU BUAOU3IMCHCHUHU BOIIPOCOB, 000CHOBBI-
BAacT MPHUHATOC PCUHICHUC, BJIAACCT PA3HOCTOPOHHUMHU HABBIKAMHW W INpHUCEMaMH BBIITOJIHCHUA
MMPaKTUYCCKUX 3a1a4.

OtmMmeTka «xXopouio) BBICTABJIACTCA 06yqa10meMycs1, €CJIn OH TBEPAO 3HACT MaTCpHal,
T'paMOTHO M IO CYHIECTBY HU3JIAracT €ro, He JOIyCKasd CYICCTBCHHBIX HETOYHOCTEW B OTBETE
Ha BOIIPOC, MPABUJIIBHO NPUMCHIACT TCOPCTUYCCKHE IMOJIOKCHUA NPU PCHICHHUU IMPAKTHYCCKUX
BOITPOCOB U 3a1a4, BJIAJACCT H€O6XOI[I/IMLIMI/I HaBbIKaMHU U IPUCMAaMHU UX BBIIIOJHCHUA.

OTMmeTKa «y0oeiemeopumenbHo» BbICTaBIsSETCS 00ydaronieMycs, eCid OH UMEeT 3Ha-
HUS TOJIBKO OCHOBHOTO Marepuaja, HO HE YCBOMWJ €ro JAEeTallei, JTOIyCKaeT HETOYHOCTH, He-
JIOCTaTOYHO TPaBUIIbHBIC (DOPMYITUPOBKH, HAPYIICHHS JOTHUYECKOW IMOCIEAOBATEILHOCTH B
W3JIOKEHUH MaTepuasa, UCIIBITBIBACT 3aTPYAHCHHS TIPU BBITTOJTHEHUN TPAKTHIECKUX PadoT.

OtMmeTka «HeyOOeJlemeopumeﬂbuo» BBICTABJISICTCA 06y‘-IaIOHIeMYC$I, KOTOpBIﬁ HE 3HACT
3HAUUTEIIbHON 4acTu MaTrepuajia, JOIYCKACT CYHICCTBCHHBIC OH_II/I6KI/I, HCYBCPCHHO, C 00JIb-
MAMH 3aTPYAHCHUAMHU BBIITOJIHACT NPAKTUICCKUC pa6OTLI.
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IIpuMepsbI OLIEHOYHBIX CPeICTB

a) 015 6x001020 konmponaa (BK):

0) 012 mexywieii ycneeaemocmu (TAm):
Moayab 1JJieKTpuYecKHe JUHEelHbIe el MOCTOSIHHOTO TOKA

1. CocTaBuTh ypaBHEHUS MO0 METOY KOHTYPHBIX TOKOB JJIsl JaHHOW cxembl. Hammate op-
MyJbl Ui pacdyera Ko3((UIHEHTOB ypaBHECHHM.

2. Onpenenuth HanpsbkeHue Uy, MeTosioM ABYX y3710B, ecau E; =100 B, E;  E; =130 B, Ry
=100M, R, =4 Om, R3=5Om, R4, =10 Om. OnpenenuTh TOKH.

B gy

3. Onpexnenuts TOK [} MeTO0M 3KBUBaJIEHTHOTO TeHeparopa, eciu  E; =200 B, E; =300 B,

R1:2,5 OM, R2:15 OM, R3 :SOM,R4:R5:20 Om

. I ] )
L1
E1 E2 R3
R4 |::| R;
Rl R2

4. Paccunrars METOAOM HAJIOKCHUA TOKH B SaI[aHHOﬁ o eIu, €CJIn
E4:E5:20B,R1 :R2:80M,

R4:R5:R3:6OM.

5. IlocTpouTh MOTEHIIUABHYIO TUAarpaMMy JUIsi KOHTypa 3a/IaHHOH B
o6e D/IC.

Mopayab 20aH0(pa3HbIe JIeKTPHYECKHE e CHHYCOUJAIBLHOI0 TOKA

1. Kak OMpECACIINTG AKTUBHOC U UHAYKTHUBHOC COIIPOTHUBJICHUC KATYIIKKW C IIOMOIIIBIO TOIIOTpa-
(I)PI‘ICCKOI\/'I AuarpaMmel LICIIH, HOCTpO@HHOfI I10 OIIBITHBIM JaHHBIM.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

OnpenenuTb, KAKMM JTOJDKHO ObITh HalpsDKEHHE HA BXOJE Lenu puc.2, 4yroOsl npu Xc=0 Tok
B LIEIIU OCTAJICSA TEM K€ CaMBIM, YTO U B OIIBITE.

B uem orianune nocTpoeHHbIX 0 ONbITHBIM JaHHBIM KpuBbIX I, Ur, Uc, @(C) 1 pe3oHaHCHBIX
xapakrepuctuk I, Ur, Uc, ¢(o).

Yro Takoe XapaKTepUCTUUYECKOE CONPOTHBIEHHE M JOOPOTHOCTH HcciaexyeMoit nenu? Kax
UX OIPEJEINUTDh, YEMY OHU PABHBI?

[To xakuM npu3HaKam, MOKa3aHUAM NPUOOPOB ONPEIESIININ B ONBITE HACTYINIEHE MOMEHTA
pe30HaHCa HAIPSKEHUIN?

=CoS @

JlokazaTp, 4TO I , eciin Ugx = const.

pes
[Touemy B MOMEHT pe3oHaHca Ha TpadUKe ONBITHBIX KPHUBBIX HANPSHKCHHWE HA KaTyIIKe
0oJbIIe, YeM Ha EMKOCTH?
YeMm 00BSACHHUTD, YTO NIPU MPOBEACHUHU OMBITOB B IaHHOW Ja00OpaTOpHOH paboTe cymMma Aeii-
CTBYIOLIMX 3HAYEHHUI TOKOB B MApAUIEIbHO BKJIIOUEHHBIX BETBSIX HE paBHA TOKY B Hepas-
BETBJICHHOW YacTy 1ienu ? BeImonHseTcs iu B 3ToM cirydae 1-it 3akoH Kupxroda ?
Kak moctpouts Ha oHOM TpaduKe CEeMEMCTBO BEKTOPHBIX JUArpaMM TOKOB HCCIIETyeMOI
LENH, OTPAXKAIOUINX U3MEPSIEMbIE B OIIBITE PEXKUMBI ?
Ha oGmiem rpaduke BEKTOPHBIX JUarpaMM TOKOB MOKa3aTh sl KAXKJIOTO peXUMa BEKTOPHI
TOKOB pEaJIbHOM KaTyIIKH, KOHJIEHCATOPa U BCEW LIETIH.
[Touemy 11 BceX PEKUMOB HCCIEAYEMOW MU aKTHBHAs COCTABIAIOIIAS OOIIETr0 TOKa U
AKTHBHAs MOILIHOCTb OCTAlOTCSI HEU3MEHHBIMU?
Jatb onpenenenue koddduienta MOIIHOCTH U cos®. B uem ux cxonctso u paznuune? OT
Kakux (paKTOPOB 3aBUCHUT UX BEITMUYMHA?
PaccuuTtaTh BENTMUMHY €MKOCTH KOHIEHCATOPOB JUIsl BKIIOUEHHUS B LIENb C OJHON pealbHON
KaTYIIKOH C IEJbI0 MOBBIIICHUS K03 durmenta moutHoctH 10 0,9.
Kyna u kak momkHa BKIIIOUaThCs Oartapes KOHACHCATOPOB sl MOBBIIICHUSI KOdduIueHTa
MOIIIHOCTH PEeaJIbHOM YCTaHOBKH, MOAKIIOYEHHOM K CETH Yepe3 JIMHMIO repeaay ?
VYaydiieHuto Kakux mokaszareneil paboThl 3JEKTPOYCTAHOBKH CIIOCOOCTBYET IMOBBIIICHUE €€
K03 (uILIMEeHTa MOIITHOCTHU?
OOBACHUTH MOCTPOECHUE BEKTOPHOM M TOmorpaduyeckoil quarpaMm IO ONBITHBIM JaHHBIM
pa3BETBICHHON LIENH C 3aJJaHHBIMU [TapaMeTpamu ?
Uro Takoe eMKOCTHBII 3((eKT B MHAYKTUBHO CBSI3aHHBIX KaTymikax? [Ipu kakux yciaoBHsIX
OH BO3MOXEH?
KakoB npuHIMI onpeneneHrs OJHOMMEHHBIX 3aKMMOB JIByX MHIYKTUBHO CBSI3aHHBIX KaTy-
IIEeK M0 MOKa3aHUSAM BOJILTMETPOB CXEMBI 1.
KakoBbI pUHLMKIIBI ONIpeIeNeHNs B3aUMHON MHIYKTUBHOCTH KATYIIEK MO METOAaM, IpUMe-
HSEMBIM B JJaHHOMU J1abopaTtopHoi pabote?
Kak crpoutcs tonmorpadudeckas auarpamMmma TpaHchopMmaTropa B PeKUME €MKOCTHOW Ha-
rpy3ku? Uem 3TOT METOJT OTIAMYAETCS OT APYTUX?
Kak oneHuth B 1aHHOH J1TaGOpaTOpHON paboTe MPaBUIBLHOCTh OMpPEENCHHUs BEIMYUHBI B3a-
WMHON UHYKTUBHOCTHU?
[TocTpouts TOnmorpaduyeckyro ruarpaMMmy TpaHchopmaTopa s pekumMa KOPOTKOTO 3aMbl-
KaHHs BTOPUYHOM LIENU MPU HOPMAIbHOM 3HaYEHHUH TOKA.
[TocTpouTh BeKTOpHYIO Auarpammy aiig uccienyemoit uenu Y UPC. OnpenenuTs MOUTHOCTbD,
nepeaaBaeMyro OT OJTHOM OOMOTKH K JIPYrou uepe3 MarHUuTHOE TI0JIe.
[To xakM UCXOAHBIM JaHHBIM ObLIa MMOCTPOEHA KPYroBasi AuarpamMma Io pe3yibTaraM OIbI-
TOB ?
Kakue napametpsl Oyzner umets [1-o0pa3Hast 5KBUBaJIEHTHAsE CXeMa 3aMeleHHs YEeThIPEXIIO0-
JIIOCHHMKA UCCIIETYEMOM YCTAaHOBKU?
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26. Kakue napamerpsl Oyner umets T-o0pa3Hast S5KBUBAJIEHTHAS CXeMa 3aMEIeHUs] YeThIpeXIIo-
JIFOCHUKA UCCIIEyEeMON YCTaHOBKHU?

27. Kak onpezneneHsl Mactadbl Benu4uH Z, I, Us, P, mocTpoeHHO# KpyroBoi Auarpammbl?

28. Kak onpenenuTb 3Ha4eHUs BXOAHBIX M BBIXOAHBIX 3JIEKTPUYECKMX BEJIMYMH IO KPYroBOH
auarpamme’?

29. Kak onpenenuts METOJOM HAJOXEHHUS 110 JaHHBIM OIbITa U KO3 (UIMEHTaM 4YeThIPEXIO-
JIOCHHUKA HArPY30YHOM PEXKUM UCCIIETYEeMON yCTaHOBKHU?

30. Cnenath cpaBHEHUE pE3yJbTaTOB OIBITA, METOJOB HAJIOKEHMsI, KPYTOBOM AMarpammsl II.1
Tabs1. 1. HaliTu npuduHbl pacXoXAEHUs U YCTPAHUTh UX.

31. Onpenenutbh METOIOM SKBUBAJIECHTHOI'O F'eHEpaTopa TOK B BETBU € Ry, eciin Ry = 10 Om, x;

YY) T X =50,

X1 X2
Rs Rs=2,50M, x3 =10 OM, J =2+/2 sin(at +45°)
X R4
| | ——
I Pp—

32.C HOMOH.\?%CKTO[)HO?I Y TONOTrpauyeCcKOr TUuarpaMM ONPEACIIUTh B 3aJaHHOM cXeme
toku [ u I, Hanpsixenue U, eciun I3=1A,R; =R, =R =2 OmM, X=X;=X,=X3=2 Owm.

R1 X1
o |

| LT .
—_—> 3X2 I3
I I L

DR

X R,

U

33. Onpenenurs apameTpsl R 1 R, L, C, eciu npu pe30HaHCHO# YacToTe Mg = 10° ¢!, Ha-
npsbkewue Ha Bxojae U,, = 10 B, Ha Bervone Uy, = 1000 B, a moTpedisiemast MomHocTh 1

a m
T e T o
L
R —_— C
b
o ol

4. OnpenenuTh MOKa3aHus TPUOOPOB MPU pa3oMKHYTOM Kirode SA, eciu R; =R, =10 Owm,

X, =X, =10 Om, E = 141 B,
R

g

A%
<>E g&@* e

Koadpunment csizu k = 0,8.

R>

5. Onpenenutsb Moka3zaHus MPUOOPOB 3aJaHHOM 1eNH MPH 3aMKHYTOM KJitoue. J[aHHbIe B3STh B
npeapIaynied 3aaade.
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Moayabs 3 MarHuTHbIEe U HeJIMHelHbIe enu

1. ITouemy BAX naMiibl HakaJIMBaHUs, IOJYIIPOBOJHUKOBOTO BEHTHUJISI HEJIMHENHHBI?

2. ITokazaTh METOJIMKY pacyeTa U MOCTPOCHUS 3aBUCUMOCTH conpoTuBieHuss HD oT Toka B HEM.

3. O0bsacHUTH METOIUKY pacuera TokoB B HD pa3zBeTBiieHHOM npocTeiiien nenu.

4. O0BsICHUTH METOAMKY 3aMeHbl HD sKBUBaJICHTHOM cXeMoi, cocTosiei n3 ucrounuka JJ1C u
JIMHEWMHOTO PE3UCTOPA.

5. Kak u3menutcs BAX HEeTMHENHOTr0 aKTUBHOTO JIBYXITOTIOCHUKA TTPU U3MEHEHUH OIS PHOCTH
ero ucrounuka? Kak wm3zmenutcs BAX HenuMHENHOro akTUBHOIO JABYXIIOJIIOCHUKA IpU
VM3MEHEHUU HaIpaBJICHUS TOKa?

6. [lokazarp neiictBue 3akoHOB Kupxroga B HeMHEHHON pa3BETBICHHON LENH 10 pe3ybTaTamM

OITBITOB.

. B uem cxo/CcTBa 1 pa3yiMuus pacueTOB JIMHENHBIX U HEJTMHEUHBIX LETEN TOCTOSHHOTO TOKA.

1. Iloyemy cHsiTHE OCHOBHOW KpHUBOW HaMarHMYMBaHUs Marepuajia JaHHOM MarHUTHOW IENU
MIPOU3BOUTCS TOJBKO MPU COTJIACHOM BKJIFOUEHUU HAMArHUYUBAIOIINX 0OMOTOK?

2. Iloka3aTh METOAUKY pacueTa pa3BETBICHHON MarHUTHOM 1I€MU MTOCTOSIHHOT'O TOKA.

3. Kak u3MmeHutcs pacuer mccielyeMOod MarHUTHOM LIENH, €ClIM TOK IEepBOM HaMarHU4HMBalo-
et 0OMOTkH OyJeT paBeH HyI0?

4. Kak u3MeHHUTCS pacueT UCCIEyeMO MarHUTHOM e, €CIIM U3MEHUTCS HAIPaBJICHHE TOKA
B HAMAarHWYUBAIOIICH OOMOTKE TPETHETO CTEPIKHS?

5. Kak npoBepsiiach NpaBMIBHOCTh pacyeTa UCCIIeyeMOM pa3BEeTBICHHOMN 1enn?
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6. OOBSICHUTD, TOYEMY IIPH MUTAHUY KATYIIKH CHHYCOUJAITBHBIM TOKOM MarHUTHBIA ITOTOK
B CEpJICYHUKE U HANPSHKCHHE HA KaTyllIKe OyIeT HECHHYCOUIAIBHBIM ; TaK K€ NMPU MUTAHUU
CHHYCOUJIAJTbHBIM HATIPSOKCHHUEM.

7. [ToueMy aKTHBHOE COTIPOTHBJICHHE IPOBOJIA KATYIIKA U €€ WHIYKTHBHOE COMPOTHBIIC-
HUE PACCESTHHSI ONPENICTSETCS MPH PAa3OMKHYTOW MarHWUTHOMW IIENH, T.€. IPU yJaJICHUU Cep-
JICYHUKA WU €ro 4acTu (spma)?

8.IToueMy MHAYKTHBHOE COMPOTUBIICHUE KATYIIKH 3HAYUTEIHLHO YMEHBIIACTCS MPU OO b-
IIOM BO3YIITHOM 3a30p€ B MarHUTOIIPOBOIE?

9 . Kak omnpeaenuTh HampspDKEHUE Ha 3aKUMaX HEJMHEWHON WHIYKTHBHOCTH CXEMBI 3aMe-
[ICHUS UCCIIeyeMOM KaTyIIKH IO JaHHBIM OMbITa Ta00opaTOpHOUH paboThI ?

10. Kak u moyemy U3MEHHUTCS CABHUT (Da3 MEXIy TOKOM W HANpsDKCHHEM Ha 3aKHMax Ka-
TYILIKH, €CTIU €€ CEepJIeYHUK, HAOpaHHBIN U3 TMCTOBOM CTajM CIUIOIIHBIM U3 TOTO )K€ MaTepHa-
na?

11 ./Ioka3aTh KaKk U3MEHUTCS MOIIHOCTh, MOTpedsieMas KaTyIIKOW Ha ¢heppoMarHUTHOM
CepJICYHUKE, €CIIM YBEIMYHUTHh YACTOTY IMUTAIOIIET0 CHHYCOWJIAIBHOTO HAIPSIKEHUS,
COXpaHUB €0 aMILIUTYAY. AKTUBHBIM CONPOTHUBIEHHEM OOMOTKH MpeHeOpeyb.

11. U(B) 3amenuts HD B pexume Touku A 3agaHHON

BAX »KBHUBAJICHTHOM CXEMO, COCTOSIIEH U3 HCTOYHHKOB

O/J1C u nunelnHOTO 2neMenTa. OnpeaenuTb BeITUYUHbI

20 OJ1C u conportusnenus. CocTaBUTh CXEMY, YKa3aTh Ha-
npasienus J/C.

10

2 4  I(A)

12. Onpenenuts 3HaueHue DJC UCTOYHUKA, TP KOTOPOM B PE3UCTOPAX TPEThel BETBU OyIeT
ToKk I35 =5 A. BAX HD 3agansl.
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CDE Us(I3)
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13. ITosp3ysiCh METOJIOM 3KBUBAJIEHTHOI'O F€HEpaTopa, onpeaennts Tok B HO, eciiu Ry =R, =

R; =4 xOwm, E=16 B.
_— | |

D, R

10

/

A

1

2

I(MA)

14. OnpenenuTh UHIYKTUBHOCTD KaTYIIKH ¢ yuciaoM BUTKOB = 100, ecniu oHa HaMOTaHa Ha

KOJIbLIEBOM CEPICUHMK MX AIEKTPOTEXHUUECKOU cTanu 342 ¢
BHEUTHUM Juaetpom =28 mm, BHyTpeHHUM d = 20 MM U TOJ]-
muHOoM B 5 MmM. Tok B oOMotke 1=0,09 A.

15. Paccunrath MAarouTHYIO HHAYKIUIO B 3a30P€C MarHUTHOM IIEIH C NOCTOSHHBIM MAarHuTom,

ecnn Ly=16 cm, £,=2 MM, S\=Sp=9 oM.

B,T

(o)
(o

0,28

0,54

0,70

0,90

(SR I A N H,A/ecm

-190

-160

-120

-80

Moayas 4 Tpexdasubie nenu

1. Tlokasarp Ha Tomorpaduyeckoil nuarpaMme U 060CHOBaTh OCOOEHHOCTH M3MEHEHus (as-
HBIX HaNpsKeHUH MPUEeMHUKA ¢ aKTUBHOM Harpy3Koi, COeIMHEHHOTO 3Be3/10i 0e3 HyJIeBO-
r'o MPOBOJA, IPU U3MEHEHUHU CONIPOTUBIEHUS OJHON U3 (a3 B COOTBETCTBUU C 3aJaHUEM.
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10.

11.

12.

13.

14.

15

16.

17.

18.

19.

20.

21.

22.

[Toka3aTe Ha TOmorpaguuecKkoi quarpaMme U 000CHOBATh XapaKTep M3MEHEHUs HaIpsiKe-
HUSI CMEIICHUS HeUTpain MpUEeMHUKA C aKTUBHON HArpy3KOW, COeTMHEHHOTO 3Be3/10i 0e3
HYJIEBOTO MPOBOJIA, TPU U3MEHEHUH COTPOTHBIICHUS OJHOM U3 (pa3 B COOTBETCTBUHM C 3a7a-
HUEM.

OO60CcHOBaTh M MOKa3aTh METOAMKY IMOCTPOCHHS TONOTpapuuecKoil AuarpaMMbl HAIIPSIK e-
HUIl IpUEMHMKA C Pa3HOPOJHONW HArpy3Kkoil, COelMHEHHOTro 3Be30i 0e3 HyJeBOIro MpPOBO-
J11a, TI0 OTIBITHBIM JIaHHBIM.

KakoBo coBmajzieHue pe3ysabTaTOB pacyeTa M ONbITa pexuma MPUEMHUKA C Pa3HOPOIAHOMN
Harpy3Koi, COeIMHEHHOTO B 3Be3y 0€3 HyJeBOro MpOBOJA.

O60CcHOBaTh TOCTOMHCTBA U HEJOCTATKU CXEM COEIMHEHUs] IPUEMHHUKA ¢ pa3HOPOAHOMN Ha-
Ipy3KOH B 3Be3/1y 0e3 HyJEeBOTrO MPOBOJA U B 3BE3/1Y C HYJIEBBIM IPOBOAOM, MO JAHHBIM
OIIbITA.

B xakux ycnoBusix OynyT paborars ogHO(pa3HbIE TOTPEOUTENN aKTUBHON Harpy3KH, BKITIO-
YyeHHbIE B (pa3bl Tpex(a3Hoi Lenu, COeIMHEHHON B 3Be31y 0€3 HyJIeBOTrO NpoBoJa, IpH 3a-
MBIKaHHH HaKOPOTKO OJHOHU U3 (haz?

OnpenenuTs HalpsDKEHUE CMEIEHUs HeHTpaiu B NMPUEMHHUKE C 3aJaHHOM Pa3sHOPOIHOU
Harpy3Koii, COeJMHEHHOM B 3B€3/1y 0€3 HYJIEBOTO MPOBOA, €CIIU MPOU30HIET OOPHIB (ha3sl
C?

OOBscHHTE HA3HAYCHUE HYJIEBOTO MPOBOJIA B TpeX(Pa3HBIX HETIX

O60cHOBaTh METOJUKY [TOCTPOCHUS TONOTpapUUECKUX IHArpaMM HaNpsKEHUH U BEKTOP-
HBIX JIMarpaMM TOKOB IMPHUEMHHKA, COSIMHEHHOTO B TPEYTOJIBHUK, TIO OIBITHBIM JJAHHBIM.
Kak u3mensrcs ycioBust paboThl IPUEMHUKOB, COEJUHEHHBIX B TPEYTOJIbHUK, IPU 0OPbIBE
oaHoM u3 az?

Kak u3mensrcs ycioBusi paboThl IPUEMHHKOB, COEJUHEHHBIX B TPEYrOJIBHUK, IIPU 0OphIBE
OJTHOU U3 JTUHUN?

O60cHOBaTh METO/ MOCTPOECHHSI BEKTOPHBIX IMarpaMM TOKOB MPUEMHHKA, COSMHEHHOTO B
TPEYTOJIBHUK, IPU Pa3HOPOIHON HArpy3Ke U C YI€TOM pEalbHBIX CBOMCTB KaTYIIKH.
KakoBO KOJIMYECTBEHHOE COOTHOLICHHE MEXIY (a3HBIMU U JMHEHHBIMU TOKAaMH B TpeX-
(da3HoM Lenu, IPUEMHUK KOTOPOH ¢ pa3HOPOJHON HAarpy3Koil COEIMHEH B TPEYTOJIbHUK.
[Tpu xakoM BkItoueHHHU 31eMeHTOB R, L, C B (ha3sl npueMHUKa, COEIUHEHHOTO TPEYToJlb-
HUKOM, JJUHEIHbIE TOKU OyyT MEHbIIE (azHbIX?

. Ilpu xakom BkiIrodueHuu 3nemMeHToB R, L, C B ¢a3bl npueMHUKa, COEAMHEHHOTO TPEYTroib-

HUKOM, JIMHEIHbIE TOKU OyyT 3HaYUTENbHO OoJiblIe (ha3HbIX?

YeMy paBHO CONPOTHBIIEHHE TOKaM HYJIEBOW IOCIEN0BATEIBHOCTH UCCIIELYEMOIO DIIEKTPO-
neuratensi? O6G0CHOBATh TEOPETHUECKH.

[Touemy ¢ yBenMueHHEM HArpy3Kd MCCIEyeMOTro 3JIEKTpOoABUraTesns Ko3hdUIueHTbl acum-
METPUH MO HAIIPSHKEHUIO YBEIMUUBAIOTCA.

[Touemy anst TpexdazHOrO INEKTPOJBUTATENS C BPAILAIOIIMMCS POTOPOM COINPOTHUBIIEHUE
(a3bl TOKaM MPsIMON MOCIJIEI0BATEILHOCTH HE PAaBHO COIIPOTUBIICHUIO (pa3bl TOKaM 00paTHOM
MIOCJIEI0BATENBHOCTH, a MPU 3aTOPMOKEHHOM POTOPE 3JIEKTPOJBUTraTENsl 3TH CONPOTHUBIIE-
HUS PaBHbBI?

OOBACHUTH CMBICT U OOOCHOBAaTH METOAMKY OIpENeNIeHUs] CONPOTHUBICHHH (hazbl TOKam
psIMOi, OOpaTHOW M HYJIEBOU MOCIIEI0BATEILHOCTH.

Kak Biuser Ha paboTy Tpex¢azHOro IBUTATENSI HECUMMETPHUUHOCTh TpeX(a3zHOW CHUCTEMBI
HaIpsKEHUs ceTu?

Kak onpenenuTs creneHb aCHMMETPUH CUCTEMBI HAIPSHKEHUH Tpex(pa3zHOro MpUEeMHHUKA, CO-
€MHEHHOTO B 3BE3/ly, UCIOJb3YSl Pe3yJIbTaThl U3MEPEHUI (a3HbIX M JIMHEHHBIX HaIlpshKe-
HUH 3TOTO IpUEMHUKA?

Kak 3aBucuT K03(pPUIMEHT acHMMETpUH HanpsuKeHU Tpex(da3HOro nmpueMHHKA, MOJKIO-
YeHHOro K ofHo¢azHoi cetu yepe3 [TUD, npu n3MeHeHUH CONPOTHUBIEHHS aKTUBHOW Ha-
IPy3KH IPUEMHHKA?
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23.

24.

25.

26.

27.

28.

29.

30.

9]

10.

11.

Kak npoctpouts Tonorpaduyeckyro auarpaMmy HaIlpspKEHHH U BEKTOPHYIO AMarpamMmy To-
KOB HCCIIelyeMOM 3JIeKTpOycTaHOBKHU ¢ [TY®D mo pe3ynpTaram U3MEpEHUsl B ONbITE HaIpsi-
JKEHUH U TOKOB.

Kak m3aMenuTcs pexxum uccienyeMmoi TpexdasHoi ey co CXeMOW CUMMETPUPOBAHMS Ha-
Ipy3KH, €e BEKTOpHAsl JUarpaMma, eciid OMEHSTh MOPAIOK cIe10BaHus (a3 UICTOUHUKA?
Kak npaBuibHO, o ¢dazaM, Hy)KHO BKJIIOUYUTh UHIYKTUBHOCTh U €MKOCTh B CXEMY CHMMET-
pHUpOBaHUs pexuMa TpexdasHoi uenu?

Kak moctpouth mo pe3yiabTaTaMm OINBITHBIX JaHHBIX TOMOrpadUyecKyro auarpammy Hamps-
KEHUI U BEKTOPHYIO JAMAarpaMMy TOKOB HCCIIETYEMOMN 3JEKTPOYCTaHOBKU CO CXEMOW CHM-
METPUPOBAHUSI HATPY3KH.

Conpotusinenue (a3pl A CHMMETPUYHOTO NMPUEMHHUKA PaBHO 10¢™" Om. UeMy IOJKHBI
OBITH paBHBI conpotuBieHUs Gaz B u C?

®da3Hbic HanpspKeHUs TpexdaszHoi cucteMbl Uy = 220e71*° B, Ug =220 B, Uc = 200¢"°
B. OnpeeauTh M 3amMcaTh COOTBETCTBYIOLIYIO CHCTEMY JIMHEHHBIX HampskeHuid. ITo-
CTPOUTH Tonorpaduyeckyro AuarpaMMmy (hasHbIX U JMHEHHBIX HAPSKEHUH.

PaccunTaTh HanpspkeHHE CMENIeHUs HeUTpanu u HanpsbkeHue (a3 nmpueMmHuka, eciu Upc
j120° .

= 100¢'* CUMMETPHUYHOTO UCTOYHUKA, a Zo = 10 Om, Zg = 0, Z¢ = 10 Om. [locTtpouts

Tonorpadu4YecKyro JuarpaMmy.

I[J'IH npenbmymeﬁ 3aJlavuy pacCYUTATb TOKH U ITOCTPOUTH BEKTOPHYIO JUArpaMMy TOKOB.

Moayasb 5 JInHeiliHbIe 3JIeKTPHYECKHE e ¢ HCTOYHUKAMHU HECMHYCOUIAJIbHOI0 Ha-
NpsiKeHu st

Kakune HecuHycouaanbHble KpUBBIE TOKa MOTYT OBITh pa3jioXeHbl B psia Pypbe BaTTMETPO-
BBIM METOJIOM?

Jloka3aTh, moueMy BKJIIOYCHHE MHAYKTUBHOCTH B AJIEKTPUYECKYIO IIEMb C UCTOYHUKOM He-
CHHYCOMJIAJIbHOTO HAMNPSDKEHUS TPUBOAUT K YMEHBIICHUIO HECUHYCOUJAIBHOCTH TOKA B I1€-
IH.

Jlokasath, MmoyemMy BKJIIFOUEHHE €MKOCTH B AJIEKTPUUYECKYIO IIEMb C HICTOYHUKOM HECHHYCOU-
JATbHOTO HANPSHKEHUS IPUBOJIUT K YBETUUEHUIO HECUHYCOUJAIBHOCTHA TOKA B HEM.
OOBSICHUTD XapakTep SJIECKTPOMATHUTHBIX MPOIIECCOB, MPOUCXOSIINX B BATTMETPE MEKIY
TOKOBOM OOMOTKOM C HECMHYCOHIaJIbHBIM TOKOM M OOMOTKOW HANpsHKEHUS! ¢ CHHYCOU AT b-
HBIM HaIpsKEHUEM, B PE3YJIbTaTe Y€T0 BATTMETP PearupyeT Ha 3HaYCHUE aKTUBHOM MOIIHO-
CTU TAPMOHUK OIPEAEIEHHON YacTOTHI.

OOBSCHUTD MOCIIEIOBATETLHOCTh M METO/IBI H3MEPEHUS U pacueTa JaHHBIX TS TAOIUIIBI 2.
OOBSICHUTD MOCIIEOBATENLHOCTh M METOBI U3MEPEHUS U pacueTa OMBITHBIX JaHHBIX TaOJIu-
eI 3.

OLEeHUTh PACXOXKIECHHE MEXAY PACUETHBIMH U ONBITHBIMH JAHHBIMH ONPEIEICHUS AMILIH-
TyA psaga Oypbe Juisi HECUHYCOMJATBHOTO TOKA UCCIIETYEMOM 1IeTIH.

OOBACHUTH MPUYUHY OTIWYUS (Ha3HBIX HECHHYCOUJATHHBIX HAMpPSHKEHHH Ha Harpyske B
pexuMe paboThl Tpexda3zHOM 1enH, COeTMHEHHOW B 3BE3/ly C HYJEBBIM MPOBOJOM, U 0€3
HETO.

[Touemy mpu HECMHYCOMIAIILHOM HAaMpPsHKEHUU Tpex(azHOW CHCTeMBbl UCTOYHUKA, COEIH-
HEHHOTO TI0 CXEMe «3Be€371a», OTHOIIICHHE JIMHEHHOTO HAMPsHKEHUs K (ha3HOMY MEHBIIIE NE)
?

[Touemy MexIy HYJIEBBIMH TOYKAMH CHUMMETPUYHOTO MCTOYHHMKA W MPUEMHHKA, COCIHU-
HEHHOTO B 3Be3y 0€3 HyJIeBOTO MPOBOJa, BOSHUKAET HAIPSKEHUE, €CIU HANPSHKCHHE HC-
TOYHUKA HECUHYCOUIATBHO?

OOBSCHUTH NMPUUMHY HAIUYUS TOKAa B HYJIEBOM MPOBOJE MPH CUMMETPUYHOM PEKUME
Tpex(da3zHoM e U HECUHYCOUAATBHBIX (Pa3HBIX HANPSDKCHUSIX NCTOYHHKA.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

[Touemy nuHEHHBIA TOK TpeX()a3HOTO UCTOUHUKA COCMHEHHOTO B TPEYTOJbHUK IPU HECHU-
HYCOMAAJIBLHOCTU HAIIPSHKEHKS MEHBILIE, YEM V31 o
KakuMu rapmMoHukamu oOycIOBJIEHBI JEHCTBYIOLIME 3HAYEHUS TOKA M HAINpPSKEHUs BTO-

PUYHBIX OOMOTOK TpaHCPOpMaTopa, COCAMHEHHBIX B TPEYrOJIbHHUK, IPU OTCYTCTBUU Ha-
rPY3KH, IPU HATUYUHU HATPY3KHU?

N3 Kakux TrapMOHMYECKHX COCTABIIIOMIMX COCTOMT HEPHOANYECKas HECHHYCOMIAbHAs
(byHKIMSA, CHMMETPUYHAsI OTHOCUTENIFHO ocu abciucc? 3anucarh B 00IIeM BUIE TAKOU PAI.

Oal}pelleJII/ITB Uc (t) u 1ip (t), ecnn i =82sinar + 2sin2wt, R =6 OMm, oL = 3 Owm,

C=

(/)(7 1 1P
P

U(®) R L
&

OnpeaenuTth Moka3zaHus MPUOOPOB, U3MEPSIOIINX neﬁCTBZIomI/Ie 3HadyeHus, ecid R = 6 Owm,
R
oL=4 Oy, —— =120, 2. T
oC
U(t) = 40+ 50~/2 sin cor + U(t) &
+10v/2 sin 3ot p

OHpe,I[eJ'II/ITL AKTUBHYIO, pCAKTUBHYIO, IOJIHYIO MOIITHOCTU ABYXIIOJIOCHHUKA, CCIIN
U(r) = 100sin(ar —30) + 100sin(3ax +15) B, i(t)=5 Sin(wt —60Y )+2sin(3cot+300) A.

Haiiti ko3 puimenT aMminTy il JTaHHOM KPUBOIL.
1

A
In A4 ot

0

[TocTpouts Tomorpaduyeckue JuarpaMmbl ISl KaXK10i TAPMOHUKN HECHHYCOHIAIIBHOTO
(a3zHOrO HaMpsKEHUSI CUMMETPUYHOM Tpex(dazHOoM LenH, eClIU Up

(¢) = 100sin et +30° )+ 50sin(3er — 60° )+ 10sin 5et B.

B xakoMm cooTHomeHuu OyAyT HaXOJUTCS ACWCTBYIOIIME 3HAUEHUS JIMHEHHOro U (a3HOTo
HAIpPsUKEHUsT CUMMETPUYHOTO TpeX(a3HOro MCTOYHUKA, COEIUHEHHOIO B 3BE3Jly, €CIH Hg
= 50/2 sin(er +30° )+ 307/3 sin(3car + 30° )+ 25sin(5eor — 45°)B

e, =100sin ot + 40sin 3t +

+ 30sin 9wt
Z =35 A.T'e1B, aTOp CHMMETPHYHBIN.

Onpenenutb METOIOM IZyx y3JI0B ITOKa3aHMsI MPUOOPOB, €CIH

Onpenenuth OeHCTBYIONIEE 3HAYCHUE JTHHEHMHOTO ToKa 15, eciint Zap = Zpc = Zca = 10 Om,

e, =100sin(ar +30° )+ A A

+40sin(a)t—15°)+ € (, e Zca Za

+30sin(or — 45°)
C

Zse \
- B £BC MVB.
\_/
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23. Omnpenenuth TOK B HyJeBOM mpoBoje U B (haze A, ecinu ep = 100sinax +30sin3awt, Za=

¢ Za Zs=Zc=}5 OM, Zx=5 Om.
N 7
6 £B
N
e 7
—/
IN <« 1y
LI
24. OnpenenuTs MTHOBEHHOE 3HaUeHUEe HanpsikeHus u(t), ecnu i(t)=10+10sinat +10sin3ax B,
1
®L=20 OmM, 1 =6 OM, R=4 Om. ¢% 'P—'
oC i(t) N 1
ol —
U(t) oC

F’( |

MoayJsb 6 Llenu ¢ pacnpee/iéHHBIMHM apaMeTPpaMu
A,
1. Hawepturh cxeMy 3aMeUICHHS LIENH C paclpenqIeHHRMHU Na g [eTpaMi. YKa3aTh MepBUY-
HbIE TaPAMETPBI, UX PA3MEPHOCTH.
2. Hanwucars Gopmynbl pacuera HampsKEHUS U TOKAa B KOMILUIEKCHOH dopMme|B 000 Touke
1

|
JIUHUH, €CJIM U3BECTHBI HANPSKEHUE U TOK B KOH uﬁnm 2o WAL
3. PaccuuTaTh BOJHOBOE COMPOTUBIICHUE JIUHUH, T Fi’)ﬁ _~ M, yactotoi cufnama 80 I'm, ec-
-§53
JI1 BXOJIHOE CONPOTHUBJIEHUE €€ MPU OMbITax X K3 p{i}Cﬂ)I: Loxis = 462983,J OM, Zpxxx =

386¢"** Om.

4. Hamucarb Gopmynsl pacuera morHocTd ¥ KITJI mist corfmacoBaHHOTO peKruMa JIMHUY.

5. Omnpenenutb BXOJHOE COMPOTUBICHHE JTUHUU 0€3 MOTEPh MPU KOPOTKOM 3aMBIKAHUU, €CIU
JIMHA JTuHuK 25 M, 1uHa BosiHbl 100 M, BostHOBOE cornpoTuBieHue 400 OM.

6. [laTe onpeneneHue, 4TO TAKOE 1IENU C pacpeeICHHbIMU ITapaMeTpamu’?

7. OmpenenuTh HaNpsHKEHUE B Havalle JIMHUM JJIMHOM 15 KM, ecniu B KOHIE €€ Wp

= 100sin(er +30°) 1, = 2sin(@r +15°), Zs = 1506 Om, y = (17,5%107 + j0,039) 1/xm.
8. PaccunTaTh BXOJHOE CONPOTUBIICHUE JIMHUU, JUIMHOW 50 KM C Harpy3kod Ha KOHIE Zy =
300¢”® Om, ecr BTOpHUHBIE TapameTphl muHHE Zg = 4260e7 Om, y =(4+ j60)x107

1/0m.

9. Jlunus c xoadpduuuentom dassr f = 0,025 pag/km paboTaer B pexuMe COriIacOBaHHON Ha-
rpy3ku. [{nuna nuann 20 kM. Onpenenuts KITJ muann.

10. Hanucate pacueTHyro (popMyily ¥ HApUCOBaTh MIPUMEPHBINA BUJ KPUBOM pacnpeaeseHus Ha-
NPSOKEHHST BIIOJb IMHUK O€3 IMOTeph pekKUMe aKTHBHON HArpy3KH Ha KOHIIE.

Monyas 7 Ilepexoanbie npouecchl B JHHEHHbBIX JJIEKTPHYECKHX LENAX

l. Yem pa3nuuaroTcs 3aKOHOMEPHOCTH W3MEHEHHMsS TOKAa M HaIIPSKEHHMS Ha PEaKTUBHBIX
JJIEMEHTAaX UCCIEYEMBIX LIEIEH.

2. Kak BiusieT n3MeHEeHHe aKTUBHOTO CONPOTUBIIEHUS Ha JJIUTEIbHOCTh MEPEXOAHOIO MPO-
necca B nemsax RL ,RC, RLC?

3. Iloka3aTh Ha ONBITHBIX KPHUBBIX MIEPEXOJHBIX MPOLIECCOB CTENEHb COBIAICHUS PE3YJIbTa-
TOB pacyeTra U OIbITA.

4. Iloka3aTh Ha ONBITHBIX KPUBBIX JEHCTBUE 3aKOHOB KOMMYTAllMU B SJIEKTPUYECKHUX II€-
IsIX.

5. Kak onpenensnu noctossHHyro BpeMeHH 1enu ¢ RLC 1o onbITHBIM KpUBBIM ITEPEXOAHO-
o Mpolecca Mpy anepuoIM4eckoM 1 KosuedaTesIbHOM npoiecce?

6. Kak onpenensiin 1eKpeMeHT KojieOaHHUi MO ONBITHBIM KPUBBIM?
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7. Kak mpoBepuTh COBIAJCHHUE OMBITHBIX M PACYCTHBIX JAHHBIX KPUTHYECKOTO XapakTepa
MEepEeX0IHOrO nponecca’?
8. Ompenenuts i; (04), Up (04), ic (0+) mpu BrIrOYeHUH Kiroua, eciit R1=10 Om, R, = 20
Owm, Up =100 B, L =10 mI'x, C = 100 MxD.

/L/
L 1

— > & lg
17 R2

| l Lc
Iz
Uo

#

9. OmnpenenuTs NPUHYKACHHYIO COCTABIISIIOLIYIO MEPEXOAHBIX BEIIMUUH Uc, i1, 12, i3; Ug
=100B,L=10wMI's, C=100 Mmxk®, R =10 Om.
—_—

10. TTokazare xapaktep kpuBbiXx Uy (t), Uc (t) 1 i (t) mpu anepruoInyecKoM pa3psiae KOHISHCa-
TOpa Ha CONPOTHBJICHHE U WHIYKTUBHOCTH, €CJIHM MEPEXOJHBIH MpOILIeCC OIMUCHIBACTCS
ypaBHEHUEM 8p2 +80p +72=0.

11. Yemy paBHa AMTUTEIBHOCTH MEPEXOJAHOTO MPOIIECCa, €CIU XapaKTEPUCTHUECKOE YpaBHEHUE
IIPH pacdeTe MepexoIHOro Iporecca uMeet Buy 8p° + 80p + 72 = 0.

12. Onpenenuth 3akoH u3MeHeHus Toka i, ecinu Ug = 100 B, R = 100 Om, C = 100 mxD.

R

13. Onpenenuts 3HaueHue Toka i3(0.), ecnm U(t): 1005in(500t—30°) B, R=10 Om, L =
0,02 I'a, C =200 M.

14. Paccuurath u IMOCTPOUTH 3aKOH U3MCHCHHWA TOKAa B MHAYKTHBHOCTHU B IIEPEXOAHOM PEKUME,

ecmu U(t) =100sin(500¢ —30°) B, R = 10 Om, L = 0,02 T,
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15.

16.

U(t) L R

CocraBUTh CXeMy pacyeTa NEepexOoaHOro Mpolecca B HeNu ONepaTopHbIM METOJ0M, HAUTH
OJIC BHYTpEeHHUX MCTOYHHKOB, HAUTH M300paKeHNE HANPSDKEHHS Ha eMKOCTH, eciu U(t) =
100 B,R =10 Om, C =100 mx®, L =0,1 I'n.

F— 1

R

U(t) dlc

/Q// !

3pL+4R

Hatitu opurunan i(t), ecnu 1 ( p) = .
4p(4pLR +6R*)

MoayJb 8 Teopus nmoJis

1. JlaTh XapakTepUCTUKY IIOCKOMAPAUIEIBHOTO AJIEKTPOCTATUIECKOTO MO, MOJCIUPYEMOTO
B pabote. OOBSICHUTH M OOOCHOBATH MOJIy4YEHHBIC JTHHHU.

2. Yemy paBHO 3HAUYEHHUE TUBEPreHINU TOKA B TOYKAX IOJISI, HAXOIAIIMXCS B 3aKUMaXx IOBO-
Jla TOKa U Ha CepEeIMHE PACCTOSHUS MEXKIY HUMHU.

3. [ouemy «cHIIOBBIE» U SKBHIIOTEHIIMAIBHBIC JTHHUU PACIIONOKEHBI APYT OTHOCHTEIBHO AP Y-
ra moJ NpsIMbIM yriom?

4. TloueMy «CUJIOBBIE» JTUHHM HAIPSHKEHHOCTH 3JIEKTPUUYECKOTO TOJISI COBNAMAIOT C JIMHHUSAMU
TOKa MOJEJIUPYIOIIEH YCTaHOBKU?

5. OOBACHUTH METOJMKHU MOCTPOEHUS SKBUIOTEHIIUAIBHBIX M CUJIOBBIX JIMHUN 3JIEKTPOCTATHU-
YEeCKOT0 TOJISL.

6.

10.

11.

JlaTp ompeneneHue 3akoHa dJIEKTpOMarHUTHOM MHAyKumu OMII, 3anucats ero B MHTe-
rpajgbHOM U AuddepeHuanbHoN popmax.
[atp onpenenenune teopemsl ['aycca Uil 3JIEKTPUYECKOrO IMOJSA. 3alucaTh MaTeMaThde-
CKO€ BBIPKEHHE ITOM TEOPEMBI B MHTErpaIbHOU U ArddepeHinaibsHoi hopme.
Yro Takoe TOK NMPOBOAMMOCTH, HIEKTPUUECKOIO CMEIEHUs mepeHoca? B kakux cpemax
OHH MOTYT CYIIECTBOBATh?
[To xakuM (opMysiaM U KaK pacCUUTHIBAIOT HANPSKEHHOCTh U MOTEHIMAJ B OIPEEICHHOM
TOYKE I10JI51, CO3/JaHHOTO HECKOJIbKMMHU TOYEYHBIMM 3apsIaMH.
IToxa3aTh CHIIOBBIE U DKBUIIOTCHIMAJIBHBIE JUHUU JBYX B3aUMOJEHCTBYIOLIUX MOJIOXKHU-
TEJIbHO 3apsKEHHBIX TOUEYHBIX 3apsI0B.
JIBa MOJIOKUTEIBHBIX TOUYECUHBIX 3apsia U 4q paclooKeHbl B BO3AYyXe HAa pacCTOSIHUM 12
CM Jpyr oT apyra. HailTu pacnosiokeHHe TOUKH, B KOTOPO HaNpsKEHHOCTh 3JIEKTpUYe-
CKOT0 TIOJISI pAaBHA HYJIIO.

12. . B anexTpruueckom moJie 3apsHKEHHONW OCH HAMPSHKEHHOCTH B TOUKe p paBHa 250 B/m.

Haiitu nanpskenue Mexay Todkamu m u n, ecauRp=30cMm, Ry, = 15 em, R, =45 cm.
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13. OnpenenuTh MOTEHIUAIIBI U 3aps/Ibl CUCTEMBI IPOBOIOB, N300payKEHHOM Ha PUCYHKE, €CITH K
nepBoMy nojaseneHo Hanpsbkenue 1000 B, Bropoil mpoBoa 3a3eMJieH, a TPETUN W30JIMPOBAH.

a 2Rohi=h,=3mM,B=1M a=1Mm,
Ry =2,5 mm.
Ba 2R
@®
TR T T T T T 7T 77T

PacuerHo-rpaguueckas padora Nel
«JJIeKTpUYecKHe el CHHYCOMIAJIBHOI0 TOKA)

Cmpyxkmypa pabomur: JIns 5I€KTPUYECKON CXEMBI BHIIIOJHUTH CIEAYIOIIEe:

1. Ha ocHoBanmm 3akoHOB Kupxroda cocraBuTh B 00IIEM BUJIE CUCTEMY YpaBHEHHUH IS pac-
YyeTa TOKOB BO BCEX BETBSIX IIEMH, 3aMKcaB ee B ABYyX Gopmax: nuddepeHnanbHon U CHM-
BOJIMYECKOM.

2. OnpenenuTh KOMIUIEKCHI AEHCTBYIOIIMX 3HAYEHUN TOKOB BO BCEX BETBSIX OJHUM U3 METO-
JIOB pacyeTa JUHEHHBIX AJIEKTPUUECKUX LIETICH.

3. OmnpenenuTh MoKa3aHUE BATTMETPA: a) C MOMOIIBIO BBIPAXKEHHS ISl KOMILIEKCOB TOKa U
HaMpsHKEHUsS Ha BaTTMeTpe; 0) mo ¢popmyne Ul cos ¢ .

4. Tloctpouts Tomorpaduyeckyo AMarpaMMy COBMEIIEHHYIO C BEKTOPHOW AMarpaMmoil To-
KoB. [Ipu 3TOM moTeHIMaT TOUKU A TIPUHSITH PAaBHBIM HYIIIO.

5. IlocTpouTths KpyroByr Auarpammy JJis TOKa B OJHOM M3 COINPOTUBJICHUN LIEMHU IPU U3MeE-
HEHUW MOJYJISI 9TOTO CONPOTHBIICHHSI B MIPeAeiiax OT HyJs 10 0eckoHedHOCTH. COMpOTH B-
JIEHUE, MOJJIeXkKAIIee U3BMEHEHHUIO, OTMEYEHO Ha CXEME CTPEIIKOM.

6. Iloctpouth Tpadvk U3MEHCHHS TOKAa B MMEIOMIEMCS CONPOTHUBICHUH B 3aBUCUMOCTH OT
MOJYJIS 3TOTO CONPOTUBIICHUS.

7. HamucaTh BbIpa)k€HHE JJIsi MTHOBEHHOTO 3HA4YEHUsI TOKa W HampsikeHus. [loctpouts rpa-
(UK 3aBUCHUMOCTH YKAa3aHHOW BETMYUHBI OT (f.

PacueTHo-rpaduueckasi padbora Ne2
«TPEX®A3HBIE LIETTN»
Cmpyxkmypa pabomut:

Tpexda3zHblif reHepaTop ¢ HECUMMETPUYHOM CHCTEMOM CHHYCOUAANBHBIX (ha3HbIX HaIpsKe-
uuii (Ea, Ep, Ec) IuTaeT acMHXpOHHBIH JBUraTelh U CTATHYECKYIO HATPY3KY, coengﬂ@HH
cxempl wiu  , coanemeHtamu R, L, C. (Puc. Ne4 — 1 ... Ne 4 —20).
3nauenus gazubix DJ]C renepaTopa, yactothl Toka (f), mapamerpos anemeHToB cxeM (R, L, C)
U CONPOTUBJICHUN aCHHXPOHHOT'O JIBUraTels TOKaM MpsMOil 1 00paTHOM MOCIe10BaTENbH O-
crelt (Z1, Z,) npuBenensl B Tadbnuue Ne 4 — 1. Onpenenurs:
1. Tok BO Bcex aJeMeHTax BceX (ha3 CXeMbl CTATUYECKOM Harpys3KH, JBUTaTels, reHe-
paropa.
2. OmpenenuTh MOJHYI0, aKTUBHYIO M PEAKTUBHYIO MOIIIHOCTH, OT/IaBacMble  I'eHepa-
TOPOM B TICTIb.
3. TlocTpouTh BEKTOPHYIO JUarpaMMy TOKOB M TONOTrpapUuecKylo AuarpamMmy Hamps-
JKEHHUHU 3aJaHHOM IIEIIH.
4. TlocTpouTh BEKTOPHYIO IUArpaMMy TOKOB M HANpsOKEHUH CHUCTEM CHUMMETPHYHBIX
COCTABJISFOIIHX.
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BOIIPOCHI JJIA ITIOAT'OTOBKH K 3AYETY II0 TOJ9 (I yactb)

1. JlaTe ompenesieHHE 3JIEKTPUUECKON LEMHU U €€ OCHOBHBIX JIEMEHTOB, 3KBUBAJICHTHOM CX e-
MBI 3aMellleHust (MOJIeTN) pealbHOU 3JEeKTPOycTaHOBKU. OOBSACHUTH (PU3UUECKYIO CYTh
AKTUBHOT'0, HHAYKTUBHOTO U EMKOCTHOTO COITPOTUBJICHUH.

2. Jlate onmpeneneHuss MOHATUH 3.1.C., HAIPSOHKEHUA, TOKa. Beipasute Hanpsikenue Uap yepes
Bennunusl B, E, u Toxu 1; u I, mis 3amanHoi nemnu, o0bsICHUTD.

a I1 UAB Iz B
3. CXeMbl 3aMEIIEHNs UCTOYHUKOB dHepruy. MCTOURNKH 3..4.C., MCTOLIMKM TOKA KAaK CXEMBI
3aMEILEHHs PEAIbHBIX UCTOYHMKOB YHEPIUH, UX CBOMCTBA, XapaKTEPUCTUKHU, IIEPEXO] OT
OJIHOM CXEMBI K APYIrOi.
4. OObBsAcHUTH NpUMeHeHue 3akoHa OMa aJig ydacTka Lenu ¢ 3.4.c. BeiBectu dopMmyisl s
pacuera TOKa B 3aJJaHHOU LEIIH.

1
1 o o
> U

5. JlaTe ompeneneHUE OCHOBHBIX TOMOJIOTMUYECKHX JJIEMEHTOB JJIEKTPUYECKUX CXEM: BETBb,
y3€eJ1, KOHTYp Ha MPUMEPE CXEMBI: ONPEIETUTh KOJIMUECTBO UX B CXEME.

E;
R4

6. Tloxasars Ha mpumepe 3amR110it cxenR3 meTon pacuera npoc’E, imeit nemu (npeobpasosa-
HUSI CXEMBI). '| '|

E, R, R4 Rs

7. Hatb onpenenenusi 3akoHoB Kupxroda nms snexrpuyeckoit nenu. OObSICHUTh METOJIUKY
pacueTa JIeKTPUYECKON 1IeNH HETOCPEICTBEHHBIM MpUMEeHeHHeM 3akoHoB Kupxroda na
IIpUMepe 3aJaHHON CXEMBI.




8. IlokazaTh HCMOIB30BaHWE MOTEHIUATBLHON IUArpaMMBbl, YHEPreTUYECKOoro OamaHca IS
MPOBEPKH MPABUIBHOCTH pacueTa IEKTPUUEcKon 1enu. [locTponTh mMoTeHITHAIbHYIO 1 a-
rpammy Uit KOHTypa 3anandoit nenu. E,=5 B,E;=30 B, R;=R3=10 Om, R,=5 Om.

E,
R] B
R,
R;3
14

LT
9. Ha npumepe 3aJaHHO# CXEMBI ITOKA3aTh nocE1 joBatensrocTs M OCOGEHHOCTH pacuera me-
TOJIOM KOHTYPHBIX TOKOB.

[ 1 1
| IS L1
E3 R7 Rg

10. O0BSACHUTL NMPUHILIKIT HAJIOXKECHHS JIJI pacuyeTa dJIESKTPHUYECKUX Ierneil. MeToaom Hajloxe-
HUSI ONIPEJICTUTh TOKH B BETBSIX 3aaHHOMN 1enu. OOBACHUTH MOCIEA0BATEIBHOCTh U OCO-

OEHHOCTH TOTO MCTOAA pacucTa.

3,5A

L | _

3B

11. CocTaBuTh O METOMY Y3JIOBBIX MOTEHIIMAJIOB JAJS 3a/IaHHOM I[ENMU CUCTEMY O0OOIIEHHBIX

ypaBHEHUH, OOBIACHUTh METOAUKY OMpeaesieHuss KOd(PPUIIMEHTOB B ypaBHEHHUSX, MOCHe-
JIOBAaTEJIbHOCTh JAJIbHEHIIErO pacyera.

12. ITokazarts pacueT TOKOB B BETBAX 3aJaHHOM LIEMH METOI0M ABYX Y3JIOB.

L I
J 5 R6
R] R. 4
] 2@ R[] Ok
E
1 E4 ES R7
13. TlokasaTh pacyeT MeTOJOM SKBUBAIEHTHOTO reﬁep@_(Ha pUMepe 3a1aHHON CXEMBI).
AN
- /
R, E, Js [I]R4 IjR5 lls =7
-I_ 1
il R
R;
R2 E2 C‘




14. Tloka3aTh MOCIEAOBATEILHOCTh pacyeTa TOKOB B SJIEKTPUYECKOH Ienu ¢ mpeodpa3zoBaHuEM
CXEM TPeyrojbHUKA UK 3BE3/bl Ha IPUMEpPE 3aJaHHOUM CXEMBI.

3 3
33
5B
NI

15. OcHOBHBIC MOHATHS CHHYCOMJAITHHON (DYHKLIHHU SIEKTPUUYECKOW BEIWYMHBI: aMIUIUTYAA,
HavajnpHast (asa, yruoBasg 4yactota. OnpenenuTs MIHOBEHHOE 3HAYeHHE TOKa

i = 100sin(a)t + %j JUISL BDEMEHU | = % c, ecim £=50 I'm.

16. Jlate onpeneneHue NEHCTBYIOIIMM M CPEIHUM 3HAUEHUSAM 3JIEKTPUUECKUX BEIUYHUH. BbI-
BeCTH (POPMYJBI JIJIsi OMPEACIICHUSI 3TUX 3HAYECHUU Yepe3 aMIUTUTyAHOe 3HaueHue. [lathb
ompeJeseHNe U J0Ka3aTh YMCIOBOE 3HaUeHUE KOA(DPHUIIMEHTOB aMIUTUTYbI U (OPMBI KpH-
BOW JJIs1 CHHYCOHMIAJIbHBIX BEJIUYHUH.

17. OOBSICHUTH Ha3HAYEHHE U CIIOCOO MOCTPOCHUS BOJHOBBIX JUArPaMM AJIEKTPHUUECKUX B H-
guH. Omnpenenuth caBUr 1o ¢ase JIBYX CHHYCOHUJAITBHO HW3MEHSIONUXCS BEIHYMH

i =35 sin(S 141 + %j, i, = 2sin(3 14t + 300). N300pa3uth rpadudecku.

18. OOBsICHUTH Ha3HAUEHUE U METOJ IMOCTPOEHUS BEKTOPHBIX AuarpamMM. HaiiTu ¢ momoiibio
BEKTOPHOM AMarpamMMbl TOK B HEPA3BETBICHHOW YAaCTH LENH, €CIHM K Y3JIy MOAXOAAT JBa
Toka i, =10x \/Esin(a)t + 450) A, i, =8x \/Esin(a)t + 1200) A.

19. Onucate nponecc B LENU ¢ aKTUBHBIM CONPOTUBIEHUEM, C MHIYKTUBHOCTBIO U C €MKO-
CTBIO, MOAKIIOYEHHBIMH K UCTOUHUKY cunycouaanbHoi D/IC. [laTe onpenenenue u o0b-
SCHUTH (PU3UUECKYIO CYTh MHYKTUBHOTO M €MKOCTHOTO CONPOTUBIIEHHUS, YIia caABUra Qa-
3Bl MEKJy TOKOM U HampsikeHueM. [1ocTpouTh 3aBUCUMOCTH TOKA, HAPSKEHUSI U MOIIIHO-
CTH Ha MHAYKTUBHOCTH B (DYHKIIMHM BPEMEHM (BOJIHOBBIE JHarpamMMbl) U BEKTOPHYIO JHa-
rpammy.

20. Ucnonb3ys BTOpoi 3akoH Kupxroda v COOTHOLIEHHS MEXAY HalpsDKEHHEM M TOKOM Ha
anemenTax R, L, C, BoiBecTu hopmyny [uisl pacdyeTa MOJTHOTO CONPOTUBIEHUS LENH C IO-
CJIeI0BAaTENbHO coequHeHHbIMU dnemMeHTaMu R, L, C. IlocTpouTs BEKTOpHYIO IUarpammy
HaIpsKEHUH 3TOU Lenu.

21. Ucnonb3ys nepBelii 3akoH Kupxroda u cooTHOIIEHNsT MeX Ay HAIPsDKEHUSIMU U TOKaMH Ha
anemenTax R, L, C, BeiBecTn GopmMmyny [ pacdera MOJHON MPOBOJUMOCTH IIE€NH Iepe-
MEHHOI'O TOKa € Napajule]bHO coelnHEeHHbIMU anemeHTamu R, L, C. Iloctpouts BekTOp-
HYIO IUarpaMmy TOKOB 3TOH LEIH.

22.]JlaTb ompeneineHuEe pEe30HAHCA HAINPSIKEHUH, MAaTEMaTHYECKOTO BBIPAXKEHUS YCIOBUS €O
cymiecTBoBaHHs. OCOOCHHOCTH peXHMMa LIENH IPU PE30HAHCE: TOK, HANpPSKEHHE, COS O,
BEKTOpHas auarpamma nemnu. JloOpoTHOCTh KOHTYpa.

23. JlaTb omnpezesieHHe pe30HaHca TOKOB, H300pa3uTh BEKTOPHBIE JUArpaMMbl TOKOB B peKUMeE
pe3oHaHca jid nenu ¢ uaeansHeiMu L u C; mis nenu, rae nocneposarensHo ¢ L u C
BKJIFOUEHbl aKTUBHBIE CONMpPOTHBIIEHUA. J[aTh 00bsACHEHUS MOHATUS KOdddUIIMEeHTa MOII-
HOCTH, (OPMYJTy OIIPEEICHUS U CIIOCOOBI MOBBIILIEHHUS €70 BEJTUYUHBI.
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24. OmnpeneneHue COMPOTUBIICHUS, TPOBOJUMOCTH B KOMILJIEKCHOW (hopMe Hepa3BETBICHHOM
€N, TPEYTrOJIbHUKH CONPOTUBJIECHUN W MPOBOAUMOCTEN. PaccunTaTh KOMIIJIEKCHOE CO-
IIPOTUBIICHUE 3aJaHHOU LIECTIH.

L;=0,03 T'H, C, =200 mx®d R;=100mMm, R, =15 Om,
R3;=100wm, f=50TIm,

R, Li

&

25. KommuiekcHass MOUIHOCTb: II0JIHAsl, pEaKTHBHAs, aKTHBHAsl COCTaBIIsitolye. TpeyroibHUK
MoIIHOCTeH. COOTHOLIEHHE MEXKIY COCTABIIAIOIIMMHU KOMIIJIEKCHOM MOIIHOCTH JUISl ITO-
CJIEIOBATEIbHOM U MAPAJUICIIBHON CXEM 3aMellleHUs. balaHC MOIHOCTH B LIEMAX.

26. Tonorpaduyeckas nuarpaMma: OnpeesIeHHe, METOIUKU TTOCTPOoeHMs, mpuMeHenue. C mo-
MOIIIbIO TOMOTpaUueCKOl M BEKTOPHOHN JUarpaMM ONpPEIeITUTh B 3aJaHHOW IeNU TOKH I
u [, u Hamps>KeHWEe Ha BXOJE U 1, ecim Tok I3 = 1 A. 3HaueHus conpoTtuBieHul B Omax
yKa3aHbl Ha CXEME.

% 1 ]
—_— ) 2
i 2
1

<
<
<&
|1
=11

27. OnpenenuTbh TOKM B 3a/laHHOM CXeMe, eclii MapaMeTphl JIEMEHTOB 1enH 3aJjaHbl B OMax,
a HanpspkeHue ucrouynuka U = 100 B. }Z{ ¥ a_ VY
A

1

3aKNUVNB MHAYKTUBHO CBI-

P.\IMHHLIX 32)KHMOB.

o o)

CocTaBUTh 9KBUBAJICHTHYIO CXE€MY 3aMEIeHUs 3alaHHON 1eBH.

#

A
)

29. IlocnenoBaTebHOE COEIMHEHNE UHAYKTUBHO CBA3aHHBIX 3JIEMEHTOB LIETIM. Y PABHEHUS U
CONPOTHUBIIEHUS 1IN B KOMILJIeKCHON GopMme. Tonorpaduueckas quarpamMma, € MKOCTHBIN

¢ dexT.
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30. YpaBHEeHHUs, CONPOTUBICHUS, BEKTOPHAs U Tomorpaduyeckas auarpamma ILENnu ¢ mapai-
JIEJIHBIM COEIMHEHUEM MUHJIYKTUBHO CBSI3aHHBIX 3JIEMEHTOB LICIIH.

31. CocTaBuTh cUCTEMY ypaBHEHUH 1o 3akoHaM Kupxroda st pacuera TOKOB B 3a/1aHHOM 11e-
U C UHIYKTUBHBIMU CBS3SIMH.

*

R

E, L,

32. Cxema 3aMelleHus, ypaBHEHHS M BEKTOpHAs Auarpamma TpaHcpopmaropa 6e3 ¢gpeppomar-
HUTHOT'O CEPACYHUKA.

33. O6ocHOBaTh MeTO[ MpeoOpazoBaHMs JBYX MHAYKTHBHO CBSI3aHHBIX 2JIEMEHTOB, MPUCOE-
JUHEHHBIX K OJJHOMY y3J1y B 9KBUBAJIEHTHYIO CXeMY 0€3 MHIYKTUBHOU CBSI3U.

34. OcHOBHBIE MOHATHS O YETHIPEXIOIIOCHUKE, HA3HAUCHHE, CXeMa, OCHOBHBIE ()OPMBI 3aMUCH
YPaBHEHHH YETHIPEXITOIIOCHUKA.

35. JlaTh BBIBOJ MaTEeMaTUYECKOM CBSA3M MeXAy Kod(h(HUIIMEeHTaMH YeThIPEXIOMIOCHUKA U Ta-
pamerpamu I1 u T oOpa3sHbIMU cXeMaMH 3aMEIICHHUSI.

36. CoctaBuTh (popMyny pacuera MOCTOSHHBIX YETHIPEXITOIIOCHUKA IO JAHHBIM OIBITOB XOJ0-
CTOTrO X0Jla U KOPOTKOI'O 3aMbIKAHHs IIPU BKIIOYEHUM MCTOYHHKA K IEPBBIM 3a)KMMaM H
ONbITa KOPOTKOI'O 3aMbIKAHUS MTPU MOAKIIOUEHUU UCTOUYHUKA KO BTOPBIM 3aKHMMaM.

37. MeToanka MOCTPOCHHUSI KPYTOBOM JuarpaMMbl aKTUBHOTO JBYXIOJIFOCHUKA. OmnpeneneHue
AJEKTPUYECKUX BEITUYHMH MO 3JIEMEHTaM Jauarpamm. PacdeT macmTa®oB 3JIEKTPUUYECKUX
BEJINYNH.

38. MeToanka MOCTPOCHUSI KPYroBOM JHAarpaMMbl YEThIPEXIOMIOCHUKA. OmpenelieHue 3JeK-
TPUYECKUX BEJIMYMH [0 3JIEMEHTaM Juarpamm. Pacuer mMacmtaboB 3J€KTpPUUYECKUX BEH-
YUH.

39. Henunelinble snexkTpuyeckue 1enu. CBONCTBAa HENMHEWHBIX AJEMEHTOB U MX XapaKTepu-
ctuku. Crarnueckue | AuQQepeHInanbHble CONPOTURICHUA. 3aMeHa HEIMHEHHOro Co-
NPOTUBIIEHUS SKBUBAJIEHTHBIM JIMHEHHBIM U D/C.

40. PacueT mpocTeWIINX HENMHEHHBIX LIeNed MpH UX MOCJIEI0BATENIbHOM, MAPAIIEIBHOM M
CMEIICHHOM COEIMHEHUS.

41. IToxa3aTh pacueT CIOXKHBIX HETMHEWHBIX DJIEKTPUUECKHUX LIENEN HAa IPUMEPE CXEMBI.

42. ITokazats pacuet Toka B HC 3agannoi nienu R;T0/10M 9KBUBaJICHTHOTO T€HEPATOPA.

L | NG
HC E,
R
— ME2
| I | \_7
— <§9J3
R

43. MaruutHble cBoiicTBa BeulecTB. OCHOBHBIE Xa3paKTepI/ICTI/IKI/I, CBOMCTBAa MarHUTHBIX MaTe-
puanos u BenuuuH (B, H, p).

44. Marautable nenu. OmnpeneneHus. 3aKOHbI MarHUTHBIX Iened. (3aKOHBI MOJIHOTO TOKa,
Owma, Kupxroda).
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45. PacueT Hepa3BETBICHHBIX MarHUTHBIX 1enei. [Ipsamas 3agaua
Ha IPUMEPE MAarHUTHOM LIENH U3 AIEKTPOTEXHUYECKOM cTanu 3412,

46. PacueT Hepa3BETBIICHHBIX MarHUTHBIX meneid. OOpaTHas 3ajada Ha TpUMeEpe 3aJaHHON
uenu. Marepuan — 3JIeKTpOTeXHUUecKas ctaib 3412.

20cMm
=
) —40c —r i’;
A ar ' ¢?
g <_i_;>030 %)
A # | P IJ\ T
| S [ Sy

20cMm

47. Iloka3zaTh METOJAMKY pacyeTa pa3BETBICHHON MArHUTHOM IIEIIH.

<®; D «D;
LA

>
L ® T M3
— 1 m(ﬂz Q\iél

npnY

L =L =5Lo>0,>0n; L1 =40;=20, 2S51=2S;=9S,

48. IToka3aTh METOAMKY pacueTa MAarHUTHOW IEMU TMOCTOSIHHOTO MarHura. PaccuurtaTh mar-
HUTHYIO UHIYKITUIO B 3230p€ MAarHUTHOM 1NN C TOCTOSITHHBIM MarHuToMm, eciiv £, = 16 cMm,
2
Su=S;=9cm", ;=2 MMm.

KpI/IBa}I pasMaroniivuBaHHA.

B, T 0 0,28 0,54 10,70 0,90

H,A/cm -190 -160 -120 | -80 0

IK3AMEHAILIMOHHBIE BOITPOCHI 110 TO2

1. VYcrpoiicTBo M npuHIMN AeHcTBUS Tpex(da3Horo reHeparopa. MapkupoBKa OOMOTOK U BbI-
Bo/10B. Tpexdasznas cucrema J/]C. BonHoBas u BekTopHas auarpammsl. [lopsiok yepeno-
BaHUA (a3.

2. 3amucaTh BBIp@XKEHUS AJI1 HANpPsOKEHUN CUMMETPUYHOM Tpex(da3HOW CHCTEMBI Uil MIHO-
BEHHBIX 3HAYCHHII B KOMIUIEKCHOH (hOpMe, ¢ TMOMOMIBIO omepatopa moBopora Ha 120°.
[TpencraBuTh ee rpadpuuecky B BUJ€ BEKTOPHOM U BOJIHOBOI IMarpamm.

3. Jatp ompeneneHue CXeMbl COEAMHEHHS 3JEMEHTOB Tpex(a3zHOro YCTpPOHCTBA B 3BE3AY.
MapkupoBka, Hanpasiienuss IJIC, TOkoB u HamnpsbkeHuil. Pa3Hble W JUHEWHBIE TOKU U Ha-
NPSOKEHMSI, COOTHOILICHHS MEXly HUMH. BekTopHas u Tornorpaduueckast 1uarpaMMsl.

4. Jlatp ompeneneHHE CXEMbl COEAMHEHHUS 3JIEMEHTOB Tpex(a3HOTo YCTpOIlCTBa B TPEYyrolib-
HUK. MapkupoBka, HanpasieHus: 9J{C, TOkoB U HanpspkeHui. Pa3Hble U TMHEWHBIE TOKU U
HaNpPsDKEHUs, COOTHOLICHHSI MeXKIy HUMU. BekTopHas u Tonorpaduyeckast 1uarpaMmabl.

5. Meroauka pacuera Tpex@asHbIX LENeil ¢ HECUMMETPUYHON CTaTHUECKOW Harpy3Koi M Hc-
TOYHUKOM, COEAMHEHHBIM TPEYrOJbHUKOM, IPU OTCYTCTBHUU COIPOTHUBIICHMS JIMHEHHBIX
npoBoJIoB. Tonorpaduyeckas u BEKTOPHAs JUarpaMMBl.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Metoauka pacuera Tpex(asHbIX Leneil ¢ HECUMMETPHUYHOW CTaTUYEeCKOH Harpys3Kou, co-
€IMHEHHOMN B 3BE31y, MPHU 3aJIaHHON cucTeMe (Da3HBIX HaANpsHKEHUH McTouyHMKa. Kak ctpo-
uTCs TOomorpaduyeckas U BEKTOPHAS JUarpaMMa 3TOW IeTH Mo pe3ynbTaTaM pacyera’?
Meroauka pacdera Tpex(asHbIX Ienell ¢ HECUMMETPUYHONW CTaTUYECKON Harpy3Kou, co-
€JMHEHHOM TPEYrOJIbHUKOM, IIPY HAJIMYUU CONPOTHUBIICHUM B JIMHEMHBIX poBoAax. Mcrou-
HUK CUMMETPHYHBIN.

Metoauka pacuera Tpex(asHbIX HEeNel ¢ HECUMMETPHUYHOW CTaTUYECKOH Harpys3KoM, co-
€IVHECHHOH B 3B€31y, [P 33JaHHON HECUMMETPUYHON CHCTEME JIMHEWHBIX HAIPSKEHU.
Metoauka pacuera Tpex(asHbIX LEened ¢ HECUMMETPHUYHOW CTaTUYECKOH Harpys3KoM, co-
€AMHEHHON TPEYrOJbHUKOM, IPU HAJIUYHMHA COIPOTUBIICHUM B JIMHEHHBIX NPOBOJAX M 3a-
JJAHHOM HECUMMETPUYHON CUCTEMOM JIMHENHBIX HAIIPSKCHUN.

AKTHBHAas1, peaKTHUBHAs U MOJHAsi MOILHOCTb Tpex(a3HOH 1enu, Npu COeANHEHUH Harpy3KH
B 3BE€3]ly U TPEYTOJIbHUK.

Jloka3aTk BO CKOJIBKO Pa3 TOKHU U MOIIHOCTh CUMMETPUYHOMN Tpex(a3HON Harpy3kH, COeH-
HEHHOW B TPEYIOJIbHUK, OOJbIIE TOKOB U MOUIHOCTH ITOW K€ Harpy3kH, COCIUHEHHOU B
3BE3LY.

C noMomIpio0 MeToIa IByX Y3JIOB JaTh aHAU3 pekrMa padboThl Tpex(a3sHOTo MpHEeMHHUKA C
aKTUBHOM Harpy3Ko#, COeIMHEHHOH B 3Be31ly, IIpu 0OpeIBe (ha3bl A npuemnuka. [loctpouTtsb
BEKTOPHYIO AMAarpaMMy TOKOB U TONOTPadHUECKYIO TUarpaMMy HaIpsHKCHHN.

C nomoripi0 MeTo/1a JIByX Y3JI0B JJaTh aHAIU3 pPexXHMa paboThl Tpex(a3HOro NpHUeMHHUKA C
AKTUBHOW HArpy3Kod, COCJMHEHHOTO B 3Be3/1y 0e3 HYJIeBOTO MPOBOJA, IPU KOPOTKOM 3a-
MBIKaHUU OJHON U3 (a3 Harpy3ku. [locTpouTh BEKTOpHYIO JuarpaMMmy TOKOB U TONOIpa-
¢uyecKyro quarpammy HarpspKEHUH.

JlaTb aHanu3 pa3IN4YHBIX HECUMMETPUYHBIX PEXUMOB IPUEMHHKA, COCIUHEHHOTO B 3BE31Y
C HYJIEBBIM MPOBOAOM. [IOCTPOHUTH BEKTOPHYIO TUArpaMMy TOKOB M TOTIOTpapUIECKYIO T1a-
IrpaMMy HaIpSOKCHUM.

Jatb aHanu3 pexxuma padoThl Tpex(a3zHOro MpUEMHHUKA C HAarpy3Koi, COEIMHEHHOH B Tpe-
YrOJIbHUK, IpU 00pbIBe 0J1HON (ha3bl mpuemMHuKa. [1ocTpOUTh BEKTOPHYIO JUarpaMMy TOKOB
U TONOTpaUUECcKyI0 TUarpaMMy HalpsKECHHH.

Jatp aHanmu3 pexxuMa paboThl Tpex(a3HOro NprUeMHUKa C Harpy3Koi, COeIMHEHHOH B Tpe-
YTOJIBHUK, IIPX PAa3pbIBE OAHOW M3 JIMHUN. [IOCTpONUTH BEKTOPHYIO AMarpamMmy TOKOB U TO-
norpau4eckyro 1uarpaMmy HarpspKeHHH.

OneHuTh 0COOEHHOCTH CXEM BKJIIOYEHMs Tpex(a3zHOro NmpueMHHUKa B 3BE31Y, 3BE€31Y C HY-
JIeBBIM MPOBOJIOM U TpeyrojbHUK. [TokazaTh METOAMKY MOCTPOEHUS TOMOrpaduyecKux aua-
IpaMM IO ONBITHBIM JJAaHHBIM, HAX0X/I€HUS HAIPSDKEHUSI CMEIIEHNS HeHTpasu.

Kakue TpexdaszHble 1Ieny U B KaKUX PEKUMAaxX PaCCUUTHIBAIOTCS METOAOM CUMMETPUUYHBIX
cocrapistonx? KpaTko M3M0KuTh METOAMKY pacuera. OnpenenuTb CUMMETPUYHBIE CHC-

TEMBI JUIA 3aJaHHOM cucTeMbl (a3HbIX HanpsukeHuil: U 4=200 B, U 321806-]120 B, Uc=
220¢'° B.
Paccuntarts METOAOM CHMMETPHUYHBIX COCTABJISIONIMX TOKH JABHUTaTeNsl, MOTpeOaseMbie OT

CETH C HANPsHKECHUEM: U A=220B, U B=2()Oe‘j90 B, Uc= 180¢"° B. CormpoTuBIieHUsI JBUTA-
TeJsl TOKaM MPsSIMOM TocieaoBarebHOCTH: Z; = 5 + j5 OM, Tokam 0OpaTHOM MOcien0Ba-
TEIbHOCTH: Z,=0.5+730.50m, Zy= 0.
Kak onpenenuts conpoTtuBieHUs Tpex(a3HbIX Lenel TokaM NpsMOi, 0OpaTHOW U HYJIeBOH
nocnenoBarenbHocTU? [Toka3aTek cBoiicTBa cxeM Tpex(da3HbIX Lenel B OTHOIIEHUH CUMMET-
PUYHBIX CUCTEM MPSMOi, 00paTHON U HYJIEBOM MOCIEI0BATEIHLHOCTH.
3anmcarh pacueTHble (GOPMYIBI W TOKa3aTh METOJWKY Pa3IOXKCHHUS HECHHYCOHJIATbHON
(GYHKIINH SJIEKTPHUECKON BEMWYMHBI TPABIILHOU (popMbl B psit Dyphe.
3anmcarh pacueTHble (GOPMYIIBI W TOKa3aTh METOJWKY Pa3IOXKCHHUS HECHHYCOMJIATbHON
(GYHKIINH STIEKTPUYECKOI BEIMYNHBI, 3aJaHHON Tpadudecku, B psg Dypee.
[Toka3aTh 0COOEHHOCTH CUMMETPUYHBIX HECHHYCOMIATBHBIX IEPUOANMUSCKAX (QYHKITUH TIpH
paznoxenuu B psg Dypee.
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

IToxa3aTe METOAUKY pacueTa JIMHEUHBIX NIEKTPUUECKUX LENEH ¢ HCTOYHUKAMU HECUHYCOHU-

— | nansHOM DJIC. Paccuntarh TOK MOTPEOISIEMBI OT HCTOY-
R R, | HuKa TAHHOU LIETBIO, npu
%L T wu=100+30sinax +5sin3axB, R, =R,=50M, L

=0.05Tn, C=50 Mx®, f=50 I'n.

A
&z

Jatb ompeneneHus U moka3aTh (POPMYIbI AJis pacuera CPelIHUX MO MOAYJIO U JNEHCTBYIO-
[IMX 3HAYCHUN SJIEKTPUYECKHUX BEIUYMH, KOIPPUIUEHTOB (GOPMBI KPUBOH, aMIUTUTYIBI U
HCKa)KCHMUS.

Onpenenuth  CPEIHEB3BEIICHHBIM  COS(  JIMHEHHOW 1N, MOTPEONSIOmEel  TOK

i=04+12 Sin(a)t +30° )+ 0.65 sin(3a)t +45° )A OT  HCTOYHHKA  HANpSDKEHHsS  C
u =120+ 72sin(wt +76° )+ 44sin(3er —15°)B.

OO0ocHOBaTh M MOKa3aTh KJIACCU(PHMKAIMIO BBICIIUX TFAPMOHUK B Tpex(a3HbIX LEMAX, KaK
Tpex(a3zHbIX CHMMETPHYHBIX COCTABISIONIMX PA3IHYHBIX ITOCIEI0BATEILHOCTEMH.

[Toka3atb cBoiicTBa Tpex(a3HbIX MCTOYHHUKOB C HECHHYCOMJAIbHBIM HAINpPsHKEHUEM, NPH
COCIMHEHUH UX B «OTKPBITBIN» U «3aKPBITHII» TPEYTOJIBHUK, 3BE3/Y.

Kak paccunrars nokasanus npuOOpoB B 33JaHHON LENH /IS ABYX IMOJIOKEHHUH KItoYa, eciu

Ca HaIpPSKEHUs: CHMMETPUYHOTO TPeX(a3sHOro UCTOYHHKA
>y (AT p p pexd
NN . "/ - HECHHYCOMJAIbHBI U PABHHI €, = e, +e; +é;.
B
N ) N
NS
- 3 L
7
L~
\ZJ

Kax onpenenuts JIMHEHHBINA TOK U TOK B HYJIEBOM IIPOBOJIE CUMMETPUYHOMN Tpexda3HOH 11e-
. ny, ecnu (asHOE HaANpsHKEHHUE MCTOYHHMKA HECHHYCOM-
A
N JAllbHO M PABHO ¢, = ¢, +e; +e;
N .
N
N
-
N
Cc
®

Kak paccuutarh akTHBHYIO, PEAKTHUBHYIO U MOJIHYIO MOIIIHOCTH CUMMETPUYHON Tpexda3Ho
LIENY C HECUHYCOUJANBHBIM HANPSHKEHUEM HCTOYHHKA, €€ COSPcp , KOIMPUIIMEHT MOIIHO-
cTu?

WHepryoHHble U OE€3MHEPLMOHHbBIE 3JIEMEHThl B HEJIMHEHWHBIX IIENSX MEepeMEHHOro TOKa.
OOBSICHUTD IPUUYUHY HECUHYCOMIATbHOCTH TOKA B LIEMU MIEPEMEHHOI0 TOKa C KaTyIIKON Ha
(beppOMarHuTHOM CepJCYHUKE, MPU MOAKIIOYEHUH €€ HCTOUYHUKY CHHYCOMAAIBHOIO Ha-
npsokeHus. [locTpouTs kpuBbIe.

OOBACHUTD METOJI SKBUBAJICHTHBIX CHHYCOHJI, ONpEACICHHE aMIUIMTY M HadalbHbIX (a3
SKBUBAJIEHTHBIX cMHycoua. [lotepu B cranu. Yder norepp B CTAJIN I METOAA SKBUBAJICHT-
HBIX cuHycoua. O60cHOBATh (POPMYIIBI ONPEeIEHUs] MOITHOCTH MOTEPh HAa BUXPEBbIE TOKU
Y Ha THCTEPE3HC.

[lenu mepeMEeHHOro TOKa C KAaTyIIKON Ha (eppOMarHUTHOM cepjeuHuKe. Pexxum paloTsl,
YpaBHEHUS, DKBUBAJICHTHAs CXeMa 3aMEIEHUs], BEKTOpHAsl JuarpaMma.
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50.
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52.

Karymka Ha (geppoMarHUTHOM CepJeUyHUKE MOJAKII0YEHAa K MUCTOYHMKY CHHYCOMAAIHLHOTO
HanpspkeHus. Kak n3aMeHuTCs akTUBHAsE MOLTHOCTh, OTpedisieMast KaTyIIKOM, TPU U3MEHe-
HUU YaCTOTa HAIPSDKEHUS B 2 pa3a U COXpPaHEHUU HEU3MEHHOMN €ro aMIUIUTYbl?

Kakue mapameTpbl cxeMbl 3aMeIIeHNs KaTyIIKU Ha (heppOMArHuTHOM CEpACYHUKE U3MEHSIT-
csl, U KaK, IPU U3MEHEHUM YacCTOThl IUTAIOLIET0 CUHYCOMAAIBHOIO HANPSKEHUS U HEU3-
MEHHON amIuuTyzae?

Paccuntarh o JaHHBIM OIBITA MAPAMETPbI IKBUBAJIEHTHOW CXEMBI 3aMEIECHUS KaTyIIKU Ha
dbeppomarautHoM cepaeunuke. P =16 Bt, Uc =100 B, 1=0.2 A, R =5 Om, X1 5= 100 Om.
Jatb onpenencuue Gpeppope3oHaHca TOKOB, MOCTpouTh BAX [1st KaXI0TO 2JIEMEHTa B BCEH
nenu. C MoMoIIbi0 BEKTOPHBIX JUarpaMM OOBSICHUTH XapakTep LU B Pa3IUYHBIX PEXKU-
Max U IpUYMHBI HecoBHaeHus pacueTHbix BAX ¢ peanbHbiMu BAX.

Hate onpenenenue peppope3oHaHca HAMPSHKEHHUH, MOcTpouTh BAX 1 Ka)0r0 2JIeMeHTa
u Bcell nenu. OOBSICHUTh MPUYHUHBI CKAYKOOOPA3HOTO M3MEHEHHSI TOKOB B PA3IMUYHBIX pe-
KUMaX.

Haueptuts cxemy npocreiiiiero crabunnsatopa HanpsbkeHus Ha snemenrtax L, R, C. C mo-
Momipio BAX mokazaTe NpUHIUIN CTa0MIM3AllMM HANpPSOKEHUS Ha BBIXOJE HUCCIETyeMOu
CXEMBI.

Jatp onpeneneHue Leneil ¢ pacnpeneIeHHbIMU TapaMeTpaMu, OJHOPOIHBIX JJIMHHBIX JIH-
Huill. [IpuBecTu npuMepsl peaibHbIX YCTPONCTB U JI0Ka3aTh, YTO OHU SIBJISIFOTCS] TAKOBBIMHU.
CocTaBuTh cXeMy 3aMeIIeHUs IIENH C paclpeaeeHHbIMU NapaMeTpamMu (IUIMHHON JTUHUM),
JIaTh ONpEeACTICHHs MEPBUYHBIX ITapaMeTpoB, UX pazmepHoctu. CoctaBuTh auddepeHnnans-
HbIE YPaBHEHHUS OJJHOPOAHOU JIMHUU.

[Toxazate pewmenue nuddepeHnaibHbIX YpaBHEHUN JTMHHONW JIMHUU [IPU YCTAHOBUBILEMCS
CHHYCOMJIaJIbHOM IIpOLIECCE.

Kak onpenenuTs BOJTHOBOE COMPOTHUBICHHE U KOA(PDHUIMEHT PACIIPOCTPAHEHHS ISl OJTHO-
ponHoi nuHUU? KakoBbl (U3NYECKUN CMBICT M Pa3MEPHOCTH STUX XaPaKTEPUCTUUECKHUX
napameTpoB?

[Tokazate BbIBOA (pOopMys A7l pacueTa KOMIUIEKCOB HAMpPsDKEHUS U TOKA B JIMHHUH MU 3a-
JAaHHBIX HANPSOKEHUSIX U TOKAX B HayaJle U B KOHIIE JIMHUU.

JlaTh BBIBOJ MaTEMAaTHUYECKOTO BhIpaXEHHS U Trpadudeckd n300pa3uTh HAPsHKEHUE U TOK B
000 TOUKE JTMHUM [Tl IPSAMOM ¥ 0OpaTHOM OErylIuX BOJH.

JlaTh aHaIM3 OTHOPOIHOM JIMHUY P PAa3IUUHBIX pexkxumax padotsl: XX, K3, Harpy3ouHslit
pexum, kak HamoxkeHue pexxumoB XX u K3. Iloka3zars cnocoOwl onpenenenus Zg U 7y 1O
JAaHHBIM ITHX PEKUMOB.

Jlatb onpeneneHue TMHUM 0€3 MoTepb, POpMYIIbI Ul pacuera Zg U Y, HANPSKEHHUs U TOKA B
000 TOUKE JTMHHH.

JlaTb ompezneneHre BXOJHOTO COMPOTHUBIEHUS JUHHUM, (POPMYJBI JUIsl pacyeTa 3TOro Inapa-
MeTpa AJIs JJIMHHOM JIMHUM C Harpy3KoW, IPU COIVIaCOBaHHOW Harpyske. OnpenesnnTs Bbl-
pakeHHue /I BXOAHOTO COMPOTHBJICHUS JHUHUHM Oe3 moteps B pexkumax XX u K3, u3zobpa-
3UTh TPaQUKN UX U3MEHEHUs B QYHKIIMM OT PACCTOSHUSA 10 KOHIA (WM Havyasla) JUHUU.

B kakux nemnsix, Kkorja v no4eMy BO3HUKAIOT IE€peXo/iHbIe npouecchl. Korga HaunHaeTcs u
KOI'Zla 3aKaHYMBAETCs NEPeXoHbI nporecc? OnpenennTs HapsHKEHUE Ha EMKOCTH B IIepe-
XOJITHOM IIpOoLIecCce LENHU NMpHU MepeKoueHnH Kitovya u3 1 Bo 2 nojoxenus. e(t) = E; = 200
B, C =20 Mx®, e,(t) =E, =0, R; =R, =1 kOm.

Jlatb ompeneneHre 3aKOHOB KOMMYTAllMU, OOBSICHUTh UX PEaIbHOCTh W HCIOJIb30BAaHUE B
pacueTe nepexoAHbIX InpoueccoB. Onpenenuts 3HaueHue HampspkeHus Up (0:) B MOMEHT

koMmmyTanuu (t = 0) s 3a7aHHON TeTH, eClid € = 200sin(314t+45°) B,R=10 Om, C =
319 Mx®, L = 63,6 mI'H.

Urto Takoe HE3aBUCUMBIC U 3aBHCHUMbIC HaYaJIbHBIC YCIOBUS MPH pacyeTe MEePEXOIHbIX MPO-
[IECCOB, KaK OHU ompefenstoTcs? Onpenenuts 3HaueHue Toka i, (04) B MOMEHT KOMMYTAIIHH
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(t = 0) 115 3aMAHHOM CXEMBI, ECITH ¢ = 141sin(314r +45°) B, R; =2 Om, R, = 4 Ow,
R3; =2 m, C=300 MKD,

L=19,1 mI['n.
CdhopmynupoBath 11eJib pacuera MepexoHOro mpoiecca B 1enu. [1oka3ate mociea0BaTelb-
HOCTB pacueTa IMepexoHBIX MPOIECCOB B JEKTPUICCKHX IEIAX KIACCHYECKHM CIIOCOOOM Ha
npumepe 3aganHoi cxeMbl. E =100 B, C =300 mx®, R =10 Om, L =5 MI'H.

OU3NYECKUI CMBICTT U METOJMKA OMPEICTICHHS BEIHYKICHHON U CBOOOTHOM COCTaBIISIONINX
MEPEXOIHOM NEKTPHUUECKON BeNnYUHblL. ONpeeuTh YUCICHHOE 3HaYeHHE BBIHYKICHHON U
o01iee BhIpa)K€HUE JUIsI CBOOOJHOM COCTaBISIOMIMX TepexonHoi BennmuuHbl Uc 3a1aHHON
CXEMBI. ¢ = 1000sin(314¢ +90°) B, Ry =4 Om, R, =8 Om, L = 50 MI'r, C=
30 Mk®D.

[Toka3aTh KJIACCMYECKHMM METOJIOM Pacy€T MEpPEexXOJHOr0 Mpolecca M MOCTPOUTH TpaduKu
M3MEHEHHUS TOKAa U HaNpsHKEHUS Ha MHAYKTUBHOCTHU Lienu RL mpu moAgKiIro4eHny K KICTOYHH-
Ky noctostuHoro Toka. U=100 B, R=20 Om, L=0,2 I'n.

Paccunrtarh kjgaccuueckuM cnocoOOM M MOCTPOHUTH rpaduku u3MeHeHus Toka B menu RL
TPH TIOAKITIOUEHHH K HCTOUHNKY HAIPSKEHHUs CHHYCOManbHOM (popmsr u=100sin(500t-30"),
ecmn R=20 Om, L=0,1TwH,

PaccunTarh KiIaccM4ecKHM CIIOCOOOM M MOCTPOUTH I'padMKy M3MEHEHUs Toka B mermu RL
IpU MOAKIIOYEHUH K MCTOYHUKY HampspKeHus: cuHycouaaiabHou gopmbl u=100sin(500t+g),
eciit R=20 Om, L=0,1Tm,

Paccunrtars KjmaccuuecKuM CHocoOOM M MOCTPOHUTH rpaduku u3MeHeHus Toka B 1enu RL
IpY TOAKIIOYCHUN K MCTOYHUKY HaNpspKeHUs cuHycommanbHou (opmbr u=100sin(500t+e-
90%), ecim R=20 Om, L=0,1TIn,

PaccunTarh 1 mocTpouTh TpaguKu M3MEHEHHUS HAPSHKEHUE U Toka B eMKkocTH 1enu RC npu
BKIIToUeHHH OT nctouduka nocrosaHon 3J]C. Ecmm U=100 B, R=100 Om, C=100 Mx®.
PaccunTarh KiTacCHYECKHM CITOCOOOM M MOCTPOUTH rpaKy U3MEHEHHS TOKA U HANPSHKSHUS
HA EMKOCTH TIpU pa3psjie ee Ha akTuBHOe compoTuBieHue, eciu Uc(0)=100 B, R=200 Owm,
C=100MkD.

Paccuntates u mocTpouTh rpaduku U3MEHEHHsI HANPsHDKEHUS Ha €MKOCTH MPH BKIIOYCHUH
nenu RC Ha cuHyconaanbHOE HANPSOKEHUE NPU pa3InyHbIX Qa3ax BKIOYeHUs yyu= 0, yu= @
+ 7.

Hamucars hopmyny npeoOpazoBanus Jlamiaca, mokazarb OCHOBHBIE CBOMCTBA M300paxeHUs
HanOoJsee ynoTpedseMbIX B AJIEKTPOTEXHUKE (DYHKIUH.

Haiitu oneparopHoe u3oOpaxkenue Toka I, (p) B 3agaHHON L€ NMPUMEHEHHEM 3aKOHOB

Kupxrodga.

[Tokazatps BBIBOJ (HOPMYIIb " i 1epexofa OT OINEpPaTOPHBIX H300pakeHui
(GyHKLIUU K OpUTH EloKasarb nocz~1 BafedC10CTh NeicTBUI MpU mepexojie OT n3oopa-
KEHHS K OPUTHHATY § TOMOIIBIO (JOPM y st pafIIOKEHHS.

HanucaTh nonHyio cucteMy ypaBHEHUH 3JIEKTPOMAarHUTHOIO MOJISi B MHTETPpaJbHOU (popme.
OOBACHUTD (PU3NYECKUNA CMBICIT KQXJIOTO U3 YPaBHEHUH.

[Tokazarp mepexos MaTEMAaTUYECKOTO BBIPAXKEHUS 3aKOHA AJIEKTPOMArHUTHOW MHAYKLIUU OT
UHTErpanbHol K auddepenuunansHoil Gpopme. 3anucare MOTYyYEHHOE BBIPAXKEHHUE B MPSIMO-
YTOJIBHOM CUCTEME KOOpIMHAT.

[Toxa3zaTh mepexoj Teopemsl ['aycca oT unTerpansHoi K auddepenuuansHoi popme. O06b-
SCHUTh MaTEeMaTUYECKOE MOHATUE «IUBEPreHIUS BEKTOpPay, 3alKCaTh BhIPAXKEHUE TEOPEMBI
l'aycca B nuddepennnanbroii hopme B psIMOYTOIbHON CHCTEME KOOPAMHAT.

3anucarh MOJHYIO CHUCTEMY YPAaBHEHMH 3JIEKTPOMAarHUTHOIO MOJs B AUQQepeHnnanbHON
dopme. OOBACHUTD (HUZNIECKUNA CMBICIT KQXKJIOTO U3 HUX.
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69. IToka3zaTp BbIBOJ (hopMyJ pacueTa MOTEHIMAaNa, EMKOCTH JIBYXIIPOBOJHON JIMHUM 0e3 yueTra
BIIUSTHUS 3€MIIH.

70. IToka3zaTh BbIBOA (hOpMYJI pacueTa HaNpsHDKEHHOCTH U IMOTEHIIMANA MO M eMKOCTH KOAKCH-
aNbHOTO Kabes.

71. OOBACHUTH CYTh METOJIa 3€PKAIBHBIX N300pakeHnid. J[aTh BBIBOJ (POPMYIT OIpeesieHus mo-
TEHLMaJIa U EMKOCTH JBYXIIPOBOJHON JIMHHUHU C YYETOM BIMSHUS 3€MIIH.

72. OnpenenuTb CUCTEMY YpaBHEHHUH, ONMMCHIBAIOIINMI 3JIEKTPUUECKOE T0JI€ MOCTOSSHHOTO TOKA.
[TokazaTte 3axkonbl Oma, Kupxroda, Jxoyns — Jlenna B nuddepennuanpHoi dopme ais
AJIEKTPUYECKOTO I10JIsI IOCTOSIHHOT'O TOKA B IIPOBOJISAILIEH Cpefe.

73. Iloka3aTh aHAJIOTHUIO BJIEKTPUYECKOIO IOJISI B MPOBOJAIIECH CpPEAe C DIEKTPOCTaTUYECKUM
nosieM. [IponsurocTpupoBaTh METO aHAJIOTMHU Ha MPUMEPE PACUETE CONMPOTUBIICHUS U30JIS-
IIUM KOAKCUAJILHOTO KabeJs.

74. Vicnionp3ys METObl aHAJIOTHH M 3epKaJbHBIX W300pakeHUH MOIy4uTh (OPMYIBI pacdera
COIPOTHBIICHUS LIAPOBBIX U CTEPIKHEBBIX 3a3€MIIIOILUX JJIEKTPOIOB.

75. Iloka3aTs pacyeT MOIIHOCTH KOAKCUAIBLHOIO BOJAOHArPEBATENS C pafuycaMu HUIUHAPOB R u
r JUIMHOM h, ecnu 3a7aHbl yenbHas IpOBOJUMOCTb BOABI Y, HanpsbkeHue cetu U.

6.2 [lepeueHb yueOHO-MeTOAMYECKOT0 O0ecneYeH sl
JJISl CAMOCTOSITEeJIbHOM padoThI

1. becconoB JI. A. TeopeTnueckue OCHOBBI 3JIEKTPOTEXHUKU. DJIEKTPOMAarHUTHOE 1oJie [DIeK-
TPOHHBIN pecypc]|: yueOHUK i akaJeMudecKkoro 6akanaBpuara, - M3znanue 12-e usa., ucnp. u
JIOII. - Mocksa: IOpaiir, 2018. - Pexum  pocrtyna: https://www.biblio-
online.ru/book/9C73B81A-3363-4FA3-A8FD-7E0A458324AA

2. TeopeTnueckue OCHOBBI 3NEKTPOTEXHUKU. TpexdasHble Henu [DIEKTPOHHBIN pecypc]:
INPaKTUKYM ISl CTY/I€HTOB, O0YYaIOLMXCS 110 HAPaBICHUIO «ATPOMHKEHEPUS», TPOPMIb —
«DIIeKTPOOOOPYIOBAHHUE U 3IEKTPOTEXHOJIOTUNY (KBanudukauus — Oakanasp), cocT. Poabiru-
Ha T. A., Tloxoes II. H., T'aBpunmo P. W. - Wxkesck: , 2017. - Pexum nocryna:
http://portal.izhgsha.ru/index.php?q=docs&download=1&id=19854

3. Teoperuueckue ocHOBBI 31ekTpoTexHuku Y. 1. [DnextponHsiii pecypc]: coct. [lokoes II.
H., I'aBpunos P. U. - Mxesck: PO NUxesckas I'CXA, 2020. - 60 c. -

4. Hosoxumnos O. II. DrnekTpoTeXHUKa U AJIEKTPOHUKA [DNEeKTPOHHBIN pecypc]: ydeOHUK 1is
OakanaBpoB, - M3nanue 2-e usa., uchp. u gomn. - Mocksa: FOpaiit, 2017. - Pexxum nocryna:
http://www.biblio-online.ru/thematic/?57&id=urait.content. C82ECF4A-FB20-48 A7-9C49-
SDD6BF0425A9&type=c_pub

5. HoBoxwuio O. II. DnekTpoTeXHUKa U 3JIEKTPOHUKA [DJIEKTPOHHBIN pecypc|: yueOHUK ais
OaxanaBpoB, - 3nanue 2-e u3z., ucnp. u gon. - Mocksa: KOpaiit, 2017.
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7 YYEBHO-METOANYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE TUC-
HUIIIMHBI «TeopeTnyecKkue 0CHOBBI 3JIEKTPOTEXHUKH»

7.1 OcHoBHas1 qUTEpPaTypa

KomnuectBo k-

No Hcnonp3y-
1/ HaumenoBanue cTes 1ipn Cemectp SOMILIAPOD
0 U3y4YECHUHN B OuO- | Ha Ka-
pasnesnos auoteke | dpeape
9BbC
[lep6akos, E. ®. ®usndeckue ocHOBHI AnekTpo- | 1,2,3,4,5,6, Agrilib
1 |TexHuku : yue6Hoe nocooue / E. ®. lllepbakos, B. 7,8 3,4 http://eb
M. IletpoB. — YabsHoBck : Yul'TY, 2012. —290 c.| wmonynu s.rgazu.r
u// —
becconos, JI. A. Teopernueckne OCHOBBI
AJIEKTPOTEXHUKU [ DIIEKTPOHHBIN pecypc] : yueo- 359
OpairT:
HUK 1715 akajeMuueckoro Oakanaspuara. B. 2 1. T. 1.8 www.bi
2 12, DnexrpomarauTHoe none / JI. A. becconos. - MOJLY/Th 3,4 blio-
12-e u3a., ucnp. U J01. - DJIEKTPOH. AaH. - MockBa online.r
: FOpaiit, 2019. - on-line. - u
7.2 lonoJiHMTEIbHASA JJUTEpPaTypa
No Hcnone3y- KomnuectBo 3k-
n; HanMeHOBAMIC Asrop(s1) l'ogu mecto | ercampu | Ce- 3eMILISIPOB
I U3IaHUA W3Y4YEHUH |MecCTp | B OMO- | Ha Ka-
pa3zesnon auoteke | heape
Jlepamios, 0. A.  DIIEKTPOTEXHHKA U SJIEKTPOHU-
Ka [DIeKTpOHHBIN pecypce] : yueOHOe mocodue ans
ctyaeHToB crnenuaibHocTu 230101.65 "Berauncnu- 9BC
| |TE/IBHBIE, KOMILIEKCBL, CHCTEMbI 1 cetu" m 230201.65 |1,2,3,4,5,6, 34 PyxkonTthttp://ruc
"NndopmanmonHslie cucteMsl U TexHonoruu" / 10. A. MOAYIH > |ont.ru —
Jlepamos, E. b. Akcentok ; BnaauBocTokckuii roc. yH-
T SKOHOMHKHU U CEpBHUCA. - DIIEKTPOH. JaH. - Bnagnso-
crok : BI'YOC, 2010. - on-line
Teopernueckre OCHOBBI JIEKTPOTEXHU-
KU [ DNEKTPOHHBIN pecypc] : 1ab0opaTOpHBIN MPaKTUKYM http://p
5 |1 CTYCHTOB, oOyyJaronuxcs 1o HanpaslieHuto «Ar- [1,2,3 3 ortal.
pourkeHepus» (kBanudukaus 6akanaBp) / COCTaBU- | MOAYIH izhgsha.r
tenu: I[1. H. Tlokoes, P. U. I'aBpuioB. - DneKkTpoH. 1aH. u
- MxeBck: PUO Mxkesckas I'CXA, 2020. - 60 c.
. TeopeTnueckue OCHOBBI JIEKTPOTEXHUKU. Tpexdas-
HBIE LIENH [ DNEKTPOHHBIN pecypc]: IPAKTUKYM AJIs http://por
CTYICHTOB, 00YYaIOIINXCsI TI0O HAITPaBIECHUIO «ATpO- téll
3 | umxeHepus», npoduib — «IIEKTPOoOOPyAOBaHUE U 4,5 4 . h h
AIEKTPOTEXHONIOTUNY (KBamuduKanus — OakaaaBp), MOJYJIU tzhgsha.t
coct. Pogsiruna T. A., Ilokoes I1. H., I'aBpunos P. 1. u
- Mxesck: , 2017
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HoBoxwumnos O. I1. DnekTpoTexHuKa u 3JIeKTPOHUKA 3BC
[DnekTpoHHBIN pecypc]: yaeOHuUK ais OakanaBpos, - |1,2,3,4,5,6, IOpaur:
4 | Wzpanue 2-e usA., uctp. u poim. - Mocksa: FOpair, 7.8 3,4 |www.bib
2017. MOIYJH lio-
online—

7.3 llepeyeHb HHTEPHET-PeCypPCOB

http://portal. izhgsha.ru — nmopran ®I'BOY BIIO Nxesckas [CXA
http://ebs.rgazu.ru/ — ObC Agrilib

http://rucont.ru — 9bC PykoHT

www.biblio-online — 3B5C OpaiiT

Caiit MunucrepcTBo 3HepreTuku Poccuiickoit @eneparnuu http://minenergo.gov.ru/

Nk =

7.4 MeToan4yecKkue yKa3aHus M0 OCBOEHHIO M CIHIIJIMHBI

[lepen n3yyeHneM ITUCHUILUIMHBI CTYAEHTY HEOOXOIMMO O3HAKOMUTBCS ¢ paboueil mpo-
IrpaMMOH JTHCLHUILIMHBL, Pa3MEIICHHON Ha MOPTaJle U IPOCMOTPETh OCHOBHYIO JINTEPATypy, NP U-
BEJICHHYI0O B paboueil mporpamMMe B pazaene «Y4eOHO-MEeTOau4eckoe W MH(POPMAIMOHHOE
oOecrieyeHne AUCHUIUIMHBIY. KHUIHM, pa3MelleHHbIE B 3JEKTPOHHO-OMONIMOTEYHBIX CUCTEMAaX
JOCTYIHBI U3 JII0O00M TOYKH, TJ1€ UMeeTCs BhIXOJ B «HTepHET», BKIOYas TOMalIHUE KOMIIbIO-
TEepbl U yCTPOMCTBA, MO3BoJIAIOIIME padoTaTh B ceTH «MHTepHeT». Eciu BbIABUIN IPOOIEMbI
J0CTyNa K yKa3aHHOW JuTepaType, oOpaTuTech K MpenojaBarenio (JubO0 Ha 3aHATUAX, OO
yepes Nnopraji akajeMun).

JUia u3yyeHus: JUCUMIIIIMHBI HEOOXOIUMO UMETh YUCTYIO TETPajb AJIs BBIIOJHEHMS 3a-
nanuii. [lepen HavaaoM 3aHATHI Hamo OGErjao MOBTOPUTH MaTepUal U3 KypcoB AMCUMIINH «Ma-
TeMaTukay, «dusukay.

Jnst 53¢ pexTUBHOrO 0CBOEHHUSI AUCIUILUIMHBI PEKOMEHYEeTCsl TOCEIIaTh BCE BUbI 3aH 5I-
TUHA B COOTBETCTBUU C PACHUCAaHUEM U BBIMOJHATH BCE JOMAIIHUE 3aJaHUs B YCTaHOBJICHHbBIE
IpenojiaBaTesieM Cpoku. B ciayuae mpomycka 3aHATUN MO YBaXXUTEIbHBIM IPUUYMHAM, HEOOX O-
JUMO TOAOWTH K NpPErnojaBaTelll0 U MOJYYUTh WHIMBHUIYaAbHOE 3aJaHUE IO MPOIYIIEHHOU
TeMe.

[TonydyeHHble 3HaAHUSA M YMEHHsI B IIPOLIECCE OCBOCHMS AMCLUIUIMHBI CTYIEHTY PEKO-
MEHAYETCsl MPUMEHSATH Ui PeIleHUs] CBOMX 3aJlad, He 00s3aTebHO CBSI3aHHBIX C MPOTrpamMMOi
JUCLUIUIMHBI.

Branenue xomMneTeHIMSAMU TUCHUILIMHBI B MOJHOM Mepe OyaeT moarBepxaaThcs Ba-
IIMM YMEHUEM pellaTh KOHKPETHbIE 3aJja4M M0 pa3paboTKe M MPOEKTUPOBAHUIO AJIEKTPOTEXH O-
JIOTUYECKHUX YCTAHOBOK M MPOIECCOB, a TAK)KE BBIABIISITH CYIIECTBYIOIINE TPOOIEMBI.

[TosnyyeHHble NpU W3yYEHUU JUCHUIUIMHBI 3HAHUS, YMEHHUS U HABBIKM PEKOMEHIYETCS
MCIOJIb30BaTh MPH BBIMOJIHEHUN BBITYCKHONW KBATM(PHUKAIIMOHHOM paboOThl, a Takke Ha MPOHU3-
BOJICTBEHHO! IIPAKTUKE
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7.5 IlepeueHb MHPOPMANMOHHBIX TE€XHOJIOTHH, UCIOJIb3yeMbIX NPHU OCYUIECTBJIe-
HUHM 00pa30BaTeNbLHOrO Mpolecca Mo JMCHUIINHE, BKJIKYAs NMepevyeHb MPOrPaMMHOr O
o0ecnieyeHnsi ¥ UHPOPMALMOHHBIX CIPABOYHBIX CUCTEM (IPU HEOOXOAUMOCTH)

[Touck nndopmanmu B rimodansHol cetn MaTEpHET

PaboTa B 2JIeKTpOHHO-OMOINOTEUHBIX CHCTEMAaX

Pabora B DHNOC By3a (pabora ¢ moOpTaJioM M OHJAHH-KypcaMH B CHCTEME
moodle.izhgsha.ru)

MynbTUMenUHbIC JICKIIUU

PaboTa B KOMIIBIOTEpPHOM KJIacce

KomnrerorepHoe rectupoBaHue

Hpu usyuyeHuu yll€6H020 mamepuaia uUCnojlb3yemcsa KOMNJIEKN JUYEH3UOHHO20 npo-
cpaAMMHO2O obecneuenus C]lealeu/}QZO cocmaea.

1. Onepammonnas cucrema: Microsoft Windows 10 Professional. ITognucka Ha 3 rona.
Horosop Ne 9-B/1/19 ot 07.02.2019. Iocneansist moctymHasi Bepcusi mporpammbl. Astralinux-
CommonEdition. Jorosop Nel173-I'K/19 ot 12.11.2019 1.

2. bazossrii maker nporpamMmm Microsoft Office (Word, Excel, PowerPoint). Microsoft
Office Standard 2016. beccpounas nunensus. Jorosop Ne79-I'K/16 ot 11.05.2016. Microsoft
Office Standard 2013. beccpounas nuuensus. Jorosop Ne0313100010014000038-0010456-01
or 11.08.2014. MicrosoftOfficeStandard 2013. beccpounas nuuensus. JloroBop Ne26 or
19.12.2013. MicrosoftOfficeProfessionalPlus 2010. beccpounas nunensus. Jloroop Nel06-
I'Kor21.11.2011. P7-Oduc. Jorosop Nel73-I'K/19 ot 12.11.2019 r.

3. NadopmanroHHO-CcIIpaBoOYHAsE cUCTeMa (CIpaBOYHO-TIpaBoBas cuctema) «KoHCyb-
tanTllmocy. Cornamenne Ne UKIT12016/JICB 003 ot 11.01.2016 mns ucmons30Banus B y4eo-
HBIX Hesix O0eccpouHoe. OOHOBIsAETCS peryisipHo. JIMIeH3ust Ha Bce KOMITBIOTEPHI, MUCTIONb-
3yeMble B yueOHOM Ipolecce.

Obyuarowumcs obecneuen 0ocmyn (YOaneHHwlii 00CMyn) K cledyiouum co8pemeHHbIM
npogheccuonanrbHvimM 6a3am OAHHBIX U UHGOPMAYUOHHBIM CRPABOUHBIM CUCTEMAM.:

NHudopmanmonHo-crpaBoyHas cucrema (CrpaBo4HO-IIpaBoBas cuctema) «KoHcynbran-
TILtroc».

«1C:Ilpennpusitue 8 yepes WNutepuer JUIs y4eOHBIX 3aBEJICHUI»
(https://edu.1cfresh.com/) co cnenyromumu npunoxenusmu: 1C: byxranrepus 8, 1C: Ynpas-
nenue toprosiueit 8, 1C:ERP Ynpasnenue npeanpusaruem 2, 1C: Ynpasnenue Hamell GupMoii,
1C: 3apmuiata u ynpasieHue nepconagoM. O6mauHbIi cepBuUC.
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUITJIUHBI
«TeopeTnyeckue OCHOBBI 3JIEKTPOTEXHUKH»

Jlns oGecnieyeHuss OCBOEHUS TUCLUIUIMHBI HEOOXOJUMO HaJIMUMe y4eOHOH ayquTOpHH,
CHaOXEHHOW MYJIbTUMEINIMHBIMU CPEICTBAMH ISl IPEICTABICHUS MPE3EHTAINH JIGKIUNA U T10-
Ka3a y4eOHBIX (PMIBMOB U KOMITBIOTEPHOTO KJIacca.

IIporpamma nucuumuinHel «TeopeTnyeckue OCHOBBI 3JIEKTPOTEXHUKH» COCTaBJIEHA B
cootBercTBUH ¢ TpeboBanussmMu @I'OC BO no nanpasnenuto noaroroBku 35.03.06 «ArpouH-
xKeHepus» (ypoBeHb OakanmaBpuara) u y4eOHOTro Iutana npoduis «DIeKTpooOOpyIoBaHHUE H
AIIEKTPOTEXHOJIOTUI.

Y4yebnas ayquTopus I TPOBEICHUS 3aHATUH JIEKIIMOHHOTO ¥ CEMHHAPCKOT0 TUIIA,
CPYIMNOBBIX U UHAUBUYATbHBIX KOHCYJIBTAIIMN, TEKYILIETO KOHTPOJIS U TPOMEXKYTOUYHOM aTTe-
CTallMH.

AyauTopus, yKOMIUICKTOBaHHAs CIICIIUATU3UPOBAHHON MEOCIBI0O U TEXHUICCKUMHU CPEICTBA-
MU 00Y4eHHUS, CIIYKAIIUMH JIJIs TIpe/icTaBlieHns yueOHoi nHhopmaiu 00IbIION ayIUTOPHH:
MIEPEHOCHON KOMIIBIOTED, MPOEKTOP, JOCKA, IKPAH.

VYyeOHast ayIuTOpHs IS POBEACHUS 3aHATUN JIEKIIHOHHOTO U CEMUHAPCKOT0O THIIA,
CPYINIOBBIX U UHAWBUYAIbHBIX KOHCYJIbTAMN, TEKYILIETO KOHTPOJIS U TPOMEXKYTOUYHOM aTTe-
cranuu (J1TabopaTOPHBIX 3aHATHI).

AyauTopusi, yKOMIUIEKTOBaHHAS CIIEIIMATN3UPOBAHHON MeOENIbI0 M TEXHUYECKUMH CPEJICTBA-

MU 00Y4eHHUS, CIIYKAIUMH JIJIsl Ipe/icTaBleHus yueOHol nHhopmaiuu 00IbIION ayIUTOPHUH:
MEePEHOCHON HOYTOYK, JTA00paTOpHOE 000PYIOBAHHUE:

JlabopaTopHblil crenn «l3yuenune pe;kuMoB Hepa3BETBICHHOMN LIENU TEPEMEHHOTO ToKay; Jla-
O6opaTtopHblii cteHa «llapannenbHoe coeJuHEHNE EMKOCTH U UHAYKTUBHOCTH. Pe3oHaHC TO-
KoB»; JlabopaTopHbIiil cTrenn «VccnenoBanue eny nepeMeHHoro Toka ¢ MHAYKTUBHO-
CBSI3aHHBIMH 3JIeMeHTaMu»; JIabopaTopHslit cTeH «M3ydeHre MeTo1a YeThIPEeXOTCHIKA
IPU UCCIIEIOBAaHUM JIEKTPOYCTaHOBOKY; JlabopaTopHslil creny «3ydyeHne HelnnHeRHbIX
JIEKTPUYECKHX IeNel MOCTOSHHOTO ToKay; JlabopaTtopHslil cren «VccnenoBanne MarHUTHOM
LeNH MOCTOSHHOTO TOKay; JlabopatopHslii cTrenn «MccnenoBanue TpexdasHoi 1enu npu co-
eJMHEHUU IPUEMHHUKOB B 3Be3/1y»; Jlaboparopuslii crenn «MccienoBanue TpexdaszHoi 1enu
IIPU COEIMHEHUHU NTPUEMHUKA TPEyroJibHUKOMY; JlabopaTopHsblil ctena «M3ydenue metona
CUMMETPHUYHBIX COCTABJIAIONINX IIPU aHAIM3€ PEKUMOB aCHHXPOHHOTO ABUTraTens»; Jlabopa-
TOpHBIN cTeH]T «MccneqoBanue TMHENHBIX AJEKTPUUECKUX LeNeld ¢ HCTOYHUKAMHU HECUHYCOU-
nanbHbIX D/1Cx»; JTabopatopHslii cTen «BbIciine rapMOHUKH B CHMMETPHUYHBIX TpeX(a3zHbIX
nensx»; JlabopatopHslit ctenn «McciaenoBaHue HECUMMETPUUHBIX PEXUMOB TpeX(ha3HbIX Iie-
neity; JlaboparopHslii crena «MccnenoBanre CBOMCTB KaTYIIKU ¢ peppoMar HUTHBIM cepjiey-
HUKOMY; Jlaboparopuslii crenn «MccnenoBanue heppope3oHaHCHBIX siBIeHUN»; JlabopaTop-
HBII cTeH] «McecnenoBanne NepexoIHbIX IMIPOLECCOB B TUHEWHBIX DJIEKTPUYECKUX LIEIISAX C
sanemenTtamu R, L, C ¢ uCTOUHMKaMH TOCTOSTHHOTO TOKay; JlabopaTopusii crena «Mccnenosa-
HHUE JIEKTPOCTATHYECKOTO MMOJISL IBYXIIPOBOJHOMN JIMHUN.

VueOHas AyaAuTOopuAa JIid IPOBECACHUA 3aHATUMN JICKIIMOHHOI'O U CEMHUHAPCKOro TUIIA,
TpYHIIOBBIX U HHAWBUAYAJIbHBIX KOHCYHBTaHHﬁ, TEKYWIETO KOHTPOJIA U HpOMe)I(YTOqHOﬁ aTTe-
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cTanuu (MPaKTUYECKUX 3aHITHH).

AyauTopusi, yKOMIUIEKTOBaHHAs CIIEIUATU3UPOBAHHON MEOEIbI0 U TEXHUYECKHUMH CPEJICTBA-
MU 00YYCHHUS, CITYKAIIUMH JIJIsl IPeJICTaBlIeHUs yaeOHOH nH(opMaIiy 000N ayTUTOPHH:
NEPEHOCHON KOMIIBIOTED, TPOEKTOP, AOCKA, IKPAH.

[Tomenienue aast CaMOCTOATENbHOM PaOOTHI.
[TomemenreocHaIeHO0 KOMIBIOTEPHOM TEXHUKON ¢ BOBMOKHOCTBIO MOJKIIOUEHHUS K CETH
«MuTepHeT» U o0ecrieyeHueM JOCTyIa B AIEKTPOHHYIO HHPOPMaAIMOHHO-00pa30BaTEIbHYIO
cpeny opraHu3aluH.

[Tomenienus At XpaHeHHS ¥ MPOPUIAKTUUECKOTO 00CITy)KHUBaHUS y4eOHOTO 000pyI0-
BaHUA
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9 CTPYKTYPA U COAEP KAHUE JUCIUIIJINHBI

«TEOPETUYECKHUE OCHOBbBI JIEKTPOTEXHUKW»
(mpoduib - D1eKTPOOOOPYA0OBAHUE U FJIEKTPOTEXHOJIOTHH,32049HO€E 00yUeHe)
OO0masi TPy10eMKOCTH JUCHUTIIMHBI
OO6m1ast Tpy10€MKOCTb TUCHUIUTMHBI cocTaBisieT 10 3aueTHbix eaunul, 360 yacos.

Cemectp | Bcero | Aymu- | Camocrt. |Jlexuuii| Jlabopa- | Ilpaktu- Kontpoinb
4acoB | TOpPHBIX | pabora TOPHBIX | YECKHX
3 72 18 54 8 8 2
4 108 16 88 8 8 2 3a4eT (4 yaca)
5 180 2 169 2 sKk3aMeH (Yuac)
BCET0 360 36 311 16 16 4 13
CTpyKTypa IMCUMILINHBI
Bune! yuebHoit pabotsr, |Popwma:
§ Bkitouas CPC u Tpynoem-  |-TeKyiuero
ol 8 KOCTh (B 9Yacax) KOHTpPOJISL yc-
Ne § § Paznen nucuuminHel (MOyIs), TEMBI : o NIeBaeMOCTH,
n/m é = paszena § E 2 CPC;  mpo-
% - X § é MEXYTOYHOM
T 5 |2 |8 d¢ = Q  |arTecTaru-
2 |8 |[E§8|E2|0 [KPC
1 |34 Moayas 1. Duektpuyeckue uenu mo-| 44 3 1 40
CTOSAHHOI'0O TOKA
3,4 O0600mmennsri 3akod Oma. MeTon 16 1 15 |Onpoc Ha
npeodpa3zoBaHMUsL. JIeKIUU
3akonsl Kupxroda
3.4 MeTo KOHTYPHBIX TOKOB. MeTox y3- | 28 | 2 1 25 |Onpoc mpaxk-
JIOBBIX MTOTEHIINATIOB. MeTO y3II0BO- TUYECKUX 3a-
ro HanpspKeHusl. MeTo ] SKBUBAJIECHT- HATHUAX
HOT'0 reHeparopa. MeTos HajloKeHus.
2 |34 Monayab 2. OgHodasuble nenu mepe-| 63 | 4 1 |6 52
MEHHOI0 TOKa
3.4 Pesucrop, MHAYKTUBHOCTh M €MKOCTh| 42 | 2 1|4 35 |Ompoc mpak-
B LIENIM CUHYCOUJAIBHOIO ToKa. Pe3o- TUYECKHUX 3a-
HaHCHBIE pexuMbl. KommeHcamus pe- HATUAX. OT-
aKTUBHOM MomHocTH. Pacuer pas- YeTshl 110 J1a0.
BETBJICHHON wLenu. Pacuer uemnei ¢ pa6. Kontp.
VWHJIYKTUBHBIMU CBSI35IMU pab Nel
3.4 YerreipexnontocHuku. Kpyroseie mua-| 21 | 2 2 17 |[Kontp. pab
IrpaMMBbI Nel Otuyer no
nab. pad.
3 |34 MonyJanb 3. MarHUTHBIE U HeJIN- 27 1 2 24
HeliHbIe IeNH MOCTOSTHHOT0 TOKA
3.4 3akoH mosnHoro Toka. [Ipsmas u 06- [15,5] 0.5 2 13 |Ompoc Ha
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paTHasl 3aJ1a4yu Hepa3BETBICHHOMN He- TIEKIIUH.
OJHOPOJAHON MATHUTHOM LIEIIH.

34 Craruueckoe u quddepennmansaoe | 11,5] 0,5 11 1Ompoc Ha
CONPOTUBIICHUS. JEKIHNH
Metoapbl pacueTa HEIMHEHHBIX LIETICH.

4 Jayer 4 - [3aueT
Hroro 3a 3,4 cemectp 138 | 8 2 |8 116

4,5 Monyas 4. Tpexda3nbie nenu 65 | 4 1 |6 54

4,5 Pacuer Tpexdasnbix nenei co cratu- | 26,5 2 | 0,5 | 2 22  |Kontp. pab
YECKOW Harpy3Kou, COeJMHEHHOM No2.  Oruer
3BE310M o jab. pad

4,5 Pacuet Tpexda3nbix nenei co cratu- | 255 1 | 0,5 | 2 22  |Kontp. pab
YECKOM HArpy3Kou, COEAMHEHHON No2.  Ortuer
TPEYTOJIBHUKOM. o nab. pad

4,5 Pacuer Tpexdasznbix nemneit merogom | 13 1 2 10 |Koutp. pab
CHUMMETPHUYHBIX COCTABIISIOIIUX. N2, Oruer

o y1ad. pad

4,5 Mopayab S Hecunycounaiabubie To- | 45 | 1,0 2 42
k. HesimHeiinble nenu nepeMeH-

HOI'0 TOKA

4,5 Pacuet nunelHbIX nenei ¢ ucrounu- | 26 | 1 25 |YcTHbI u
koM HecunycouaanbHbeix IJIC. Pac- MHCbMEHHBIN
YeT JIMHEWHBIX TpeX(a3HbIX LIETeH ¢ oTpoc
MCTOYHUKAMU HECUHYCOUIaTbHOTO
S/C.

4,5 CBoiicTBa 1 METOIbI aHANIN3a HEJIU- 19 2 17 |Tectupona-
HEWHBIX L[EIIeW IEPEMEHHOI0 TOKA. Hue. Otuer
Karymika Ha ¢heppoMarHuTHOM cep- 1o Jy1a0. pad
JneyHuke. Peppope3OHAHCHI
Mopnyasb 6 Llenu ¢ pacnpeaenénnsi- 26,5 | 0,5 26
MH IapaMeTpamMu
OcHoBHbI€ TIOHATHS, onipeAeneHus u (10,5 | 0,5 10 | YcrHBII 1
OTMCAHHUE CXEMBI U TTapaMETPOB MUCHMEHHBIH

orpoc
PexxumMbl paboTh! TUHUN 16 16 | YcrHbli n

MTACEMEHHBII

oIpoc

4.5 Moayas 7. Ilepexoanbie npomeccol | 55 | 2 1 52

4,5 Knaccnueckuit meton pacuera nepe- | 55 | 2 1 52 |YcrHbId u
XOJHBIX TTponeccoB. OnepaTopHbIN MUCbMEHHBII
METOJ] pacyeTa MepeXO0HBIX POIIeC- OTpoc

COB.
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4.5 Moayas 8. Teopus moJisi 21,5| 0,5 21

4,5 VYpaBHeHnusa Makcsesuia B uarerpais- (21,5 0,5 21  |YcrHbIi u
HOU u nudpepeHnmansaoi hopme. MUCbMEHHBIN
DnekTpocTaTH4ecKoe noje. DJeK- oTpoc
TPUYECKOE MOJIe B MPOBOJSAIICH cpe-
Ie.

5 IIpomexyTOUHBIN KOHTPOJIb 9 9 IK3aMeH
Hroro 3a 4,5 cemecTp 222 | 8 2 (819 [195
Hroro no kypey 360 | 16 | 4 |16 (13 311

Matpuua ¢popmupyeMbIX AMCHUIIMHON KOMIIETEHIIM I

Kon-Bo

Paznienbl 1 TeMbI AUCITUTIITUHBI e ob11ee Kou-

K- 1 YECTBO K01“v1—
MEeTeHIUI

Moayas 1. DiiekTpHYecKue Heny NOCTOSTHHOI0 TOKA 44

O060061enHsbIi 3akoH OMa. MeToJ npeoOpa3oBaHusl. 16 OIIK-4 2

3axonsl Kupxroga IK-1

MeToa KOHTYpHBIX TOKOB. MeTO/ y37I0BBIX MMOTEH- 28 OIIK-4

uranoB. MeTon y310BOro HampsbkeHus. MeTon k- [IK-1 2

BHUBAJICHTHOI'O reHeparopa. MeTo Hajl0KeHUs.

Mopayas 2. OgHo¢pa3Hble Lenu NepeMeHHOr0 TOKa 63

Pe3uctop, MHAYKTUBHOCTh U €MKOCTh B LM CUHY- | 42 OIIK-4

COMJANBHOrO TOKa. Pe3oHancHbIe pexumbl. KomneH- K-1 2

caluMs peakTMBHOM MOIIHOCTH. Pacuer pa3BeTBieH-

HOU 1enu. Pacuer nemnei ¢ UHIYKTUBHBIMU CBA3SIMU

YersipexnontocHuku. Kpyrosele quarpamMmsl 21 OIIK-4 2
[IK-1

MoayJb 3. MaruuTHbIe U HeJIMHEIHbIE eNu Mo- 27

CTOSTHHOI'O TOKA

3akoH nojgHoro Toka. [Ipsimas u oOpaTHas 3a1a4u 15,5 OIIK-4 2

HEPA3BETBJIECHHON HEOJHOPOIHOW MarHUTHOM LIETIH. TIK-1

Craruueckoe u auddepeHantbHoe CONPOTHBIIE- 11,5 OIIK-4 2

HUS.MeToIbl pacueTa HEIMHENHBIX LIETIEH. TIK-1

3ager 4 OIIK-4 2
ITK-1

Mopayab 4. Tpexda3ubie nenu 65

Pacuet Tpexda3HbIX 1enei co craTuyeckon Harpys- 26,5 OIIK-4 2

KOM, CoeIMHEHHOH 3BE3/101 TIK-1
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Pacder tpexda3HbIX 11enei co cTaTUYeCcKor Harpys- 25,5 OIIK-4
KOU, COEIMHEHHOW TPEYTOJIbHUKOM. IK-1
Pacuer Tpexda3HbIX 1eneil MeTo10M CHMMETPUIHBIX 13 OIIK-4
COCTaBJIAOLIUX. IK-1
Monayas 5 HecunycounanbHuble Toku. Henunei- 45
Hble [eNH epeMeHHOr0 TOKa
PacyeT nuHEeHHBIX LIeNeH ¢ HCTOYHUKOM HECUHYCOU- 26 OIIK-4
nanbHbix J/1C. Pacuer nuHEHHBIX TpexQa3HbIX I1e- [K-1
nei ¢ uiCTouHuKamMu HecunycougansHoro JIC.
CBolicTBa 1 METO/bI aHAJIN3A HEJIMHEHHBIX 1eneil 19 OIIK-4
nepeMeHHoro Toka. Karymka Ha ¢peppomMarautTHoM ITK-1
cepaeunuke. deppopezoHanch
Monyas 6 Ilenn ¢ pacnpene éHHBIMH IIApaMeT- 26,5 OlIK-4
pamu IK-1
OcHOBHBIE MTOHATHS, ONIPEICTICHUS U OMHUCAHUE CXe- 10,5 OIIK-4
MBI U TapaMETPOB TK-1
Pexxumbl pabOTHI THHUT 16 OLIK-4
IK-1
Mogayasb 7. [lepexoanbie nmpouecchl 55
Knaccuueckuit MeToa pacdeTa nepexoaHbIX MpoIiec- 55 OIIK-4
coB. OnepaTtopHbIil METOJ] pacyeTa NePeX0IHbIX IK-1
MPOILIECCOB.
Monayas 8. Teopusi moJis 21,5
VYpaBHeHnsa Makcsesuia. DnekTpocratuyeckoe noue. | 21,5 OIIK-4
DIIEKTPUYECKOE MOJI€ B MPOBOALIEH Cpee. [IK-1
DK3aMeH 9 OIIK-4
IK-1
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Conep:xxanne pa3aejioB JTUCHUILIMHBI (MOIYJIs1)

No Haszpanue paznena Coneprkanne pasfiena B TMIAKTHISCKUX SIHHHITAX Tpy
A0-
eM-
KOCT

b
(gac)
Mopyas 1. DaekTpuyecKne Hen NOCTOSHHOIO0 TOKa 45
1 O06001meHHbIH 3ak0H | CXeMBbI 3aMEIICHUS PEaTbHBIX HCTOYHHKOB SHEPTUU: 16
Oma. MeroJ 1peo6- MCTOYHUKU HAIPSDKEHUS, TOKA, UX CBOMCTBA, XapaKTe-
pazoBaHus. puctuku. [lepecuer mapameTrpon CXeM 3aMeILEHHS 1C-
3axons Kupxroda TOYHHKOB IPH NIEPEXO/E OT O/IHOH CXEMBI K APYTOHi.
3axoH Oma. O600menHsii 3akod Oma. OCHOBHEBIE TO-
norpaduyeckue 3JeMEHThI pa3BETBICHHBIX IEMeH .
3axonbl Kupxrogda. Merox npeobpasoBanus. MeTo bl
npeoOpa3oBaHus TPEYTOJNIbHUKA B SKBUBAJICHTHYIO
3Be31y U HaoOopoT. 3akoH Jxoynsa-Jlenna. bamanc
MOIIHOCTEN
2 Metoa KOHTYpHBIX MeTon KOHTYpHBIX TOKOB. MeTop y3ioBoro Hampsixke- | 29
TOKOB. MeTon y3710- HUS. Meron HalokeHuss. MeTo 3KBUBAJIEHTHOrO Te-
BOT'0 HaIPSYKEHUS. Hepatopa. lloreHuunanbHas auarpamma.ycioBus Ie-
Merton HanoXeHus. penayu  MaKCHMAaJIbHOM MOIIHOCTH OT aKTUBHOTO
JIBYXITOJIIOCHUKA B HAIPY3KY.
Moayub 2.9JIeKTPUYecKHe e MePeMeHHOr0 TOKA. 62
3 Pesuctop, muayktus- | [IpeacraBienne cuHycouganbHbIX (PyHKIUI BpemeH- | 41
HOCTb W €MKOCTh B | HBIMH JAHarpamMMaMd, BEKTOPaMU U KOMIUJIEKCHBIMHU
e  CHUHYCOMJAJb- | YnciaMu. Pe3ucTop, MHIYKTUBHOCTh U €MKOCTh B II€-
HOTO TOKa. Pe30oHaHC- | MM CHHYCOMAANbHOIO TOKAa. BOJHOBBIE W BEKTOpPHBIE
Hble pexxumbl. llenu | nuarpaMmsl.
c uHaykTuBHbIMU | [locnenoBatensHoe coenunenne R, L, C — snemeHTOB.
CBSI3SIMU. Bekropnas auarpamma. TpeyroibHUK CONpPOTHUBIIE-
HUH, MOIIHOCTeH; K03 unrenT MourHOCTH. Pezonanc
HaIPsKCHUN.
[Tapannensuoe coequnenne R, L, C. BekrtopHas nua-
rpamMma. TpeyrojgpHUK npoBoauMoOcTei. Pe3onanc To-
koB. KommeHcanuss peakTUBHOM MOIIHOCTH. SIBieHUE
B3aMMHOW MHAYKIHMHU. Pacuer nenen ¢ MHIYKTUBHBIMH
cBa3sMu. Cxema 3aMellleHus U ypaBHEHHUs TpaHcdop-
MaTopa 0e3 cepieuHHKa
4 UetsipexnontocHuku. | . Teopus dersipexnontocHuka. Kpyrossie nuarpammsl | 21
Kpyroseie quarpam- | IBYXITOJTIOCHUKA M YETHIPEXTOIIOCHUKA
MBI
Moayab 3.MarHuTHbIe U HeJIMHEHHBbIE HeNU MOCTOSIHHOTO TOKA 27
5 MaruutHsie Lenu OCHOBHBIE XapaKTEPUCTUKU MAarHUTHBIX enen. 3akod | 15,5

IIOCTOSAHHOI'O TOKa

nosiHoro ToKa. [Ipsimast u obpaTHas 3a1auu pacuera
HEPA3BETBIEHHOW HEOJHOPOIHON MarHUTHOM LIETH
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6 Henunueiinblie nenu Craruueckoe u auddepenmanbaoe conporupinenus. | 11,5

IIOCTOSIHHOI'O TOKa MeTos! pacueTa HETMHEHHBIX Lieneil: rpadudecKuii
METO/l, METOJ] IKBUBAJICHTHOI'O T€HEPATOPA
Monayasb 4. Tpexdasubie nenu 65

7 Pacuer tpexdazupix CxeMbl  COEAMHEHHMS  MCTOYHMKOB U IIPUEMHHKOB | 26,5
ueneﬁ CO CTaTuye- TpeX(})aSHOI‘/JI e B 3BE3Yy, TPEYTOJbHHUK U UX CBOMCTBa I\/’I
CKOif Harpy31<01‘/'1, co- pacyceT. MCTOI[ ABYX Yy3JIOB JIA pacucTa Tpexq)a3}5mx 11(S1 (278

s . IIpu COCIUMHCHUN NCTOYHHUKA U ITPUCMHHKA 3BE310H.
CAWHCHHOM 3BC3JI01 Pacuer Tpexda3HbIX 1ienel mpu coeAMHEHNH UICTOYHHUKA B
TPEYrOJIbHUK U IIPUEMHHKA 3BE3101

8 Pacuer Tpexdazabix . Pacuer Tpexha3HbIX 1enei mpyu cCOeTMHEHUH HCTOYHUKA 25,5
Heﬂeﬁ CO cTaTuue- IMpUEMHUKA TPECYTOJIbHUKOM ITPU HAJIMYUH U OTCYTCTBUU
CKOM Hany3KOI>'I, co- COHpOTI/IBJ'IeHI/Iﬁ B JTUHCHHBIX mpoBoOJaax.
e/IMHEHHOI Tpe- AKTHBHasl, peaKTUBHAs U IOJHAs MOIHOCTU Tpexdas-
YIOIbHUKOM. HBIX LIEIEH.

[lonydyeHne BpamarmEerocss MarHUTHOIO MO €
IIOMOUIbIO TpeX(a3HOI CHUCTEMBI TOKOB.

9 Metoaunka pacuera PaznoxeHne HECUMMETPUUYHOW CHUCTEMBI 3JekTpude- | 13
Tpex(da3HbIX Henei CKUX BEJIIMYMH HAa CUMMETPHUYHBIC CUCTEMBI IPSIMOM,
METOJIOM CHMMET- o0paTHOIl M HyJeBoll mocienoBaTenbHocTU. [Ipume-
PUYHBIX COCTaBIAIO- | HEHUE 3TOTO METOoJa JJs pacuera Tpex(asHbIX Lenel.

LIUX CnocoObl CHUMMETPUPOBAHUS HAarpy3KH B TpeX(azHbIX
LEeMsx

Moayas S. HecunycounanbHbie TokH. HestmHeliHbIe neny nepeMeHHoro 45

TOKA

10 | Pacuet nuHeWHbIX Pa3znoxenue nepuoaudeckux GyHKUUNA B TPUTOHO- 26
onHO(a3HbIX 1enel ¢ | MmeTpuueckuit pag @ypbe. MakcuManbHoe, 1eHCT-
HCTOYHUKOM HECUHY- | BYIOLIEE U CpeHEee 3HAUCHU HECUHYCOUIAIBHBIX TO-
connanbHbix JJIC. KOB U HanpspkeHni. KoadpunueHnt popmel, aMIIIUTY-
Pacuer nmnHENHBIX Jbl ¥ UCKaXKeHUs. PacyeT JIMHENHBIX LIETIEN IIPU HECH-
Tpex(asHbIX LIeNel ¢ | HyCOUAAIbHbIX HANPSYKEHUIX U ToKax. MomHocTu B
WCTOYHUKAMH HECHU- LENH IEPUOIUYECKOTO HECUHYCOUTAIBHOTO TOKA, KO-
nycouganbHbix JJIC. | apdunreHT MOIIHOCTH JIMHEHHBIX 1IeTIel ¢ HECUHY-

COUJAJIBbHBIMU HANPSHKEHUSIMHA U TOKAMH.
Pacuer cummeTpuuHbIX TpeX(a3HbIX Lenel ¢ HECUHY-
COMIAJIbHBIMU HaNpsDKEHUSIMU U TokaMu. OcoOeHHO-
CTH TOBEJCHMS BBICIIUX FapMOHUK B TpEX(a3HbIX Iie-
X,
11 | Henuneitnele nenu [lenu ¢ kaTymkoi Ha (eppOMArHUTHOM CEpJCUHUKE 19

MNEPEMECHHOI'O TOKaA

KaK HCTOYHHUKU HECHHYCOUIAIbHOCTH HANIPSIKEHUN U
TOKOB. MeTO/1 5KBUBAJIEHTHBIX CUHYCOMJI, YUET I10-
Teph B CTAIH B IENAX C KaTyIIKOW Ha (heppOMarHuT-
HOM CEpJCYHUKE.

CxeMa 3amelleHysi, ypaBHEHUE U BEKTOpHas Jua-
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rpamMma KaTymku Ha GeppOMarHUTHOM CEepACYHUKE.
SIBnenue Qeppope3oHanca HanpsoKeHU M TOkoB. Oc-
HOBHBIC TMOHATHUSA, TpaduUecKuil aHamu3, CBOHCTBA,
ocobeHHocTH. CxeMa M MPUHIUIT ACHCTBHS MPOCTEH-
IIero crabmin3aTropa HanpsHKCHUS.

MoayJs 6 Llenu ¢ pacnpene1éHHBIMA TapaMeTpaMu 26,5
12 OCHOBHBIC ITOHATHS, [TousiTusa m onpenenenus neneu ¢ pacnpeneneHusivu | 10,5
oIlpezeNieHus U onu- | napamerpaMu. CXeMbl 3aMellleHus LeNel, ypaBHEeHUs
CaHUE CXEMBbI U Ma- JUIsl MTHOBEHHBIX U CUHYCOUJIAJIBHBIX AJIEKTPUUYECKUX
pameTpoB BEJIMYMH, IEPBUYHBIC U BTOPUYHBIC TTapaMeTphl, (Hop-
MyJIbl pacyeTa KOMIUIEKCHBIX HaIpsKEHUH U TOKOB B
7110001 TOUKE TMHUM MIPH Pa3IMYHBIX PEKUMAX.
13 Pexxumbl paboThl - | PexxuMbl TuHUM ¢ TOTEpsAMU U 6e3 notepb. JIuaus 6e3 | 16
HUU UCKa)XKeHUH. JIMHUSA KaK 4EThIPEXIOJIFOCHUK.
Monayas 7. IlepexoaHbie npoumecchl 55
14 Knaccuueckuit meron | 3akonsl komMMmyTtauuu. Kiaccuueckuit meron pacuera | 55
pacuera NepexoAHbIX | NEPEXOJHBIX IPOLECCOB IMPHU BKIOYEHUH ILeneu ¢
MPOLIECCOB. snementamu R, L, C Ha mMOCTOSIHHOE HAaIpsKEHHE.
OmnepatopHblif MeTos; | BpeMs u xapakTep nmepexoHbIX IpPOLECCOB, anepuo-
pacuera mepexoJHbIX | TUYECKUil M KoyieOaTenbHbIi (OPMBI MPOLECCOB, YC-
IIPOLIECCOB. JIOBUS UX BO3HUKHOBEHHS.
OnepatopHbli METOJl pacyeTa MEePeXOHbIX Ipolec-
coB. OpuruHanbl U uzoOpaxenus. 3axkoHsl Oma u
Kupxroda B oneparopHnoii ¢popme. PacueTHbie cxeMbl
3aMeIleHUs] B ONepaTopHOi Gopme, METOIbl pacuéTa.
Teopema paznoxeHus.
Mopayasb 8. Teopusi mous 21,5
15 | YpaBHenus Mak- OMII kak €IMHCTBO RJIEKTPUUYECKOTO M Mar"HuTHoro | 21,5
cBeJuIa. JieKkTpocTa- | nmosied. OcHoBHBIE ypaBHEeHUsI OMII B nHTErpanbHON 1
tudeckoe nosie. [lone | nupdepenunansHoit dpopme, ux GuU3MUECKU CMBICI.
B IIPOBOJAILEH cpeie | DIIEKTPOCTaTUYECKOE ITI0JIE: CUCTEMa ypaBHEHUH, IO-
HATHS HAIpsDKEHHOCTH, MOTEHIIMAalla, MaTeMaThuuecKas
CBSI3b MEXy HUMH.
DNeKTpUYeCcKoe I0JIe IMOCTOSHHOTO TOKa: CHCTeMa
YpPaBHEHHH, CBOMCTBA MOJA B JUAJIECKTPUKE, 3aKOHBI
Owma, Kupxroda, Ixoyns-JleHna mis 3Toro monst B
npoBosuled cpene.Meroa aHaIOTUH JIEKTPUUYECKOTO
MoJisi B MPOBOJAIIEH Cpele € BJIEKTPOCTAaTUYECKUM
IOJIEM.
3ader,’K3aMeH 4+9
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JlabopaToOpHBIi NPAKTHKYM

Ne | Ne pazne- HaumMenoBanue nabopaTtopHbIX padoT Tpyno-
n/o |ma JAUC- €MKOCTb
ITATTAHBI (dac.)
1 [Momyas 2.9JieKTpryecKHe e NePeMEHHOr0 TOKA. 6
3 HccnenoBanne pa3BeTBIEHHON IIENH IEPEMEHHOr0 TOKa 2
3 HCCJ’ICILOB&HHC LEMyY NePEMEHHOI0 TOKa C MHAYKTUBHO CBA3aHHBIMU 3JIC- 2
MCHTaAMH
4 M3yueHue MeTo1a YETHIPEXIIONCHUKA [IPU UCCIIEIOBAHUH 3JIEKTPOYCTa- 2
HOBOK
2 |Moayas 3.MarHuTHbIe H HeJIMHEHHDIE MU MOCTOSIHHOI0 TOKA 2
5 HCCJ’ICILOB&HHG MarHuTHOM e IIOCTOSAHHOI'O TOKa 2
3 |MoayJas 4. Tpexdasubie nenu 6
7 HccnenoBanne Tpexda3zHOW HENH MpHU COCTUHEHUU NPUEMHHUKOB B 2
3BE311y.
7 HccnenoBanue TpexdazHon 1enu Npu COSAUHEHUN TPUEMHUKA Tpe- 2
YTOJIBHUKOM
8 N3yuenue Meroga CUMMETPUYHBIX COCTABISIIOUIMX MPU aHAJIHU3E pe- 2
JKUMOB aCUHXPOHHOTI'O JIBUTATEIS.
4 |Monayns 5. HetnHeiiHbIe 1N MepeMEHHOT0 TOKA 2
11 VccnenoBanue CBOWCTB KaTYMIKH ¢ ()epPOMArHUTHBIM CEPICYHUKOM. 2
Bcero: 16
IIpakTHyecKkue 3aHATUA
']l:;') Ne paznena ) ;ffg;;_
o | Aucuun- TeMaTuKa NPAKTHYECKHUX 3AHATHH (CEMHUHAPOB) KOCTE
JINHBI (uac.)
1 | Moayasp 1. DiekTpuyecKue 1enH MOCTOSTHHOTO TOKA 1
MeToa KOHTYPHBIX TOKOB. MeTO1 y3J10BBIX ITOTEHIMAIOB. MeTox
1 Y3JIOBOTO HaIpsKEHUs. MeTo1 3KBUBAIIEHTHOIO reHeparopa. Me- 1
TOJT HAJIOKEHUS.
2 | Moayab 2. OnHoda3Hble Henu mepeMeHHOro TOKa 1
| Pe3ncTop, MHAYKTUBHOCTb U EMKOCTB B LIENIU CUHYCOUJAIBHOIO TO- 1
Ka. Pe3zoHaHcHbIe pexxuMbl. Llenn ¢ MHAYKTUBHBIMU CBS3SMM. .
3 | Moayab 4.Tpexdasublie uenu 1
4 Pacuer Tpexda3HbIX Lenel co cTaTUHYeCKOW Harpy3Koi, COeIuHEeH- 0.5
HOM 3BE3/10M ’
4 Pacuer Tpexda3HbIX Lenel co CTaTHUeCKOo Harpy3Koil, COeTuHeH- 0.5
HOU TPEYTOJIBbHUKOM. ’
4 | MoayJn 6. Ilepexoanbie mpouecchb 1
Pacuer nepexoiHBIX ITPOLIECCOB B AJIEKTPUUYECKHUX LIETISAX C UCTOYHU-
6 KaMH{ [TOCTOSIHHOTO TOKa KJIACCUYECKHUM CIIOCOOOM. 1
Pacuer nepexoIHBIX ITPOLIECCOB B JIEKTPUUYECKUX LIETISAX
ONEPATOPHBIM METOOM.
Bcero: 4
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Coneprkanue caMmoCTOATEIbHON PadoThI U (GOPMBI €€ KOHTPOJIsE

Ne Pasznen nucuunminunsl (moay- | Beero | Copepixanue camocrosi- dopMa KOH-

n/n JIf1), TeMBbI pasaeJia 4acos TeJbHOH padoThl TPOJIs
Moayas 1.91ekTpryecKkue nenu NOCTOSIHHOT0 TOKA

1 O6006menHsbIi 3akoH Oma. Me- 15 | Pabora ¢ yuebHOU nurepa- | Onmpoc Ha JieK-
TOJ peoOpa3oBaHusl. TypOH, ¢ NeKiuen U1
3akonbl Kupxrodga

2 | Meroa KOHTYPHBIX TOKOB. Me- 25 Pabora ¢ ydebnoit nurepa- | Onpoc mpaxkTu-
TOJ| y3JI0BOTO HalpspokeHus. Me- TYpPOH, C JIEKL[MEH, BBINOJI- | YECKUX 3aHATH-
TOJ HaJIOKEHHUS. HEHHE KOHTPOJBHOU pabo- | ax

Tl Nel
Moayab 2.2/1eKTpUYecKHue IeNnu NepeMeHHOro TOKa

3 | Pe3ucrop, MHAYKTUBHOCTb U €M- 35 Pabota ¢ yueOHoOH nutepa- | Onpoc npakTu-
KOCTh B LIEMH CHUHYCOUJAIBHOIO TypoH, C JEKUMSIMH, BbI- | YECKUX 3aHATH-
TOKa. Pe30HaHCHBIE pPEXUMBI. nonHenue PI'P Nel sx OT4YeTHI 10
llenmn ¢ WHAYKTUBHBIMHU CBS3s- nab. pa6. Kontp.
MH. pab Nel

4 | YersipexnontocHUKU. Kpyroseie 17 Pabota ¢ yueOHo#t nurepa- | Koutp. pad Nel
JrarpamMmmbl TYpOM, ¢ TEeKLHUAMH, Otuer mo unab.

pao.
Mopayab 3. MarHuTHbIE U HeJIMHEHbIe ey OCTOSTHHOT0 TOKA

5 | MaruuTHbIe 1IeTH TOCTOSHHOTO 13 PabGora ¢ yueOnoii nutepa- | Onpoc Ha JIeK-
TOKa TYpOM, ¢ TEeKLHAMH, U

6 | HenuHeiiHbie 11eNU MOCTOSTHHOTO 11 PabGora ¢ yueOnoii nutepa- | Onpoc Ha JIeK-
TOKa TYpOH, C JIEKIHSIMHU 197071
Monayasb 4. Tpexda3ublie nenu

7 | Pacuer Tpex(a3HbIx Lemneit co 22 | Pabora c yueOHO# nurepa- | 20% KOHTPOJIb-
CTaTUYECKOM HArpy3KOu, COeqHU- Typo#l, C JEeKUUSAMH, BbI- | HOH paboThl Ne2
HEHHOH 3BE3101 IIOJIHEHHE KOHTposIbHOH | OTueTsl Mo 11ab.

paboThl Ne2 pao.

8 | Pacuer Tpex¢a3HbIX 1enei co 22 | Pabora ¢ yuebOnoii nutepa- | 25% KOHTPOIb-
CTaTHUYECKON HArpy3Kou, COeH- TypoH, C JEeKUMSIMH, BbI- | HOI paboTsl Ne2
HEHHOU TPEYTrOJbHUKOM. MOJIHEHHE KOHTpOJIbHOHM | OTueTsl 1o 1ad.

paboTsr No2 pao.

9 | Metoauka pacueta Tpex(da3HbIX 10 | Pabota ¢ yuebHo#t nutepa- | 40% KOHTPOIb-
Lernel MeToA0M CHMMETPUYHBIX TYpO#, C JEKIHUSMH, BbI- | HOH paboThl Ne2
COCTABJISIFOLIINX IIOJIHEHHE KOHTpoJIbHOH | OTueT 1o 1ab.

paboTsr No2 pao.

Monayan S. HecunycouaanbHbie TOkd. HenHelHbIe nenu nepeMeHHOro ToKa
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10 | Pacuer nuHEMHBIX LIETIEH C UC- 25 Pabota ¢ yueOHo#l nurepa- | Onmpoc Ha JeK-
TOYHUKOM HECHUHYCOUAIBHBIX TYpOH, C JICKITUSIMH 107031
O/1C. Pacuer nMHENHBIX TpeEX-
(ha3HBIX 1enel ¢ ICTOYHUKAMH
HecunycouaanbHoro DJ1C.
11 | CBoiicTBa 1 METO/IBI aHATIN3a 17 | Pabota c yueOHo# nutepa- | OTyuer mno inao.

HEJIMHEWHBIX LIENel mepeMeHHO-
ro Toka. Karymika Ha deppo-
MarHuTHOM cepredHuke. Pep-
POPE30HAHCHI

TYpOH, C JICKIUSIMHU

pao.

Monayias 6 Lenu ¢ pacnpeneJJéHHbIMH apaMeTpaMu

12 | OcHOBHBIE TOHATHS, OTI- 10 PaGota ¢ yueOHoit nurepa- | Onpoc Ha JeK-
peneneHus U OMMCAaHUEe CXEMBI U TYpOIA, ¢ TeKIHSIMH 1MH
napameTpoB
13 Pexumbl paboThI TUHUI 16 | Pabora ¢ yueOHol nuTepa- | Onpoc Ha JeK-
TYpOH, C JIEKIUIMHU 10701
Mopayas 7 Ilepexoanbie mpoueccol
14 | Knaccuueckuit MmeTos pacuera 52 | Pabota c yueOHo# nutepa- | Onpoc MpakTu-
IepexoJHbIX mpoieccoB. Orne- TYpOH, C JIEKIUSAMHU YECKUX 3aHSTHU-
paTOPHBIN METOJ pacueTa nepe- X
XOJIHBIX MPOIIECCOB.
Mopyab 8 Teopusi moJs
15 | YpaBHeHus MakcBeia B UHTe- 21 Pabora ¢ yueOHO# nuTepa- | Onpoc Ha Jek-
rpasibHOM U Aud epeHImaIbHoN TYpOH, C JIEKIHSIMH. 1002078
dhopme DIeKTpoCcTaTHYECKOE
noje. OJEKTPUUECKOE MOoJie B
MPOBOJSIIIEN Cpesie
Bcero: 311
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HPUJIOKEHHUE

®OH/I OHEHOYHbBIX CPEIACTB

AJI IIPOBCACHUA TCKYIICTO KOHTPOJIA YCIICBACMOCTH
n HpOMC)KYTO‘-IHOﬁ arTeCTalnuu CTyYACHTOB
II0 uTOraM OCBOCHMUA JUCHUIIJINHBI

TeopeaneCKne OCHOBBI 3JICKTPOTEXHUKH

HanpagBJyienne noAroToBKU  «Azpounsicenepusny
I[Ipoduiab noAroToBKU «I1eKMpooodopyoosanue u 31eKmpomexHonoZun»
KBaindukanus BbINYCKHUKA — OaKanasp

®opma o00y4eHUsI — OUHAA, 3A04HAA
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HEJb U 3AJJTAYA ITIPOMEKYTOUYHOM ATTECTAIIUN CTYJIEHTOB
IO AMCHUIIJIMHE JIEKTPOTEXHOJIOI'NH

[{eap TpOMEXyTOYHOM aTTECTALMU - IPOBEPKA CTENIEHU YCBOECHMS CTYJ€HTaMU yueOHOro Ma-
TepHasa 3a BpeMs U3yUeHUs! TUCLUIUINHBL, YPOBHS C(OPMUPOBAHHOCTH KOMIIETEHIIUH OCe
3aBEpLICHUS U3YYCHUS JUCLIUIUIMHBL.

CryneHTy He0OX0IMMO MPEACTABUTH OTUETHI MO BBHIIIOJHEHHBIM JIA00paTOPHBIM paboTam, 3a-
JaHUSIM U pacueTHO-rpaduueckum paboram.

ATtTecTtanus npoxoauT B popme 3auera (1 gactp) u 9k3amena (2 yacts). [Ipu momHOCTHIO BBI-
IOJIHEHHBIX 33/IaHUAX M OTBETaX Ha BOIPOCHI CTYACHT MOXKET MOJIYYUTh MAKCUMAJIbHYIO OLICH-
KY «OTJIMYHO».

3a/:[aq1/1 HpOMe}I(YTO‘lHOI;'I aTTeCcTaluu:
1. OIIPCACIICHUC YPOBHS YCBOCHUA y‘le6H0ﬁ JUCHHUITIIIMHBI,

2. ompesiesieHrue ypoBHS c(hOPMUPOBAHHOCTH IJIEMEHTOB MPO(eCCHOHATHHBIXKOMITETCHIIUH.

IHACHOPT ®OHJIA OHEHOYHBIX CPEJACTB

Ne |  HaummeHoBaHue Kon xkonTponu- | Onenounsie | OueHounsie | OueHOYHBIE
n/m| pasgena y4ebHOH | pyemoii komre- | CPEACTBA JUIS | CPEICTBA ISl | CPEACTBA JUIS
JTUCHUTITUHBI TeHIuH (M ee NpOBEpKH NpOBEPKH MpOBEPKH
3HAHUI YMEHUH BIIAJICHUN
YacTH)
(HaBBIKOB)
(1-# sTam) (2-# sTan) (3-# sTan)
1. [Moayns 1 OIIK-4 o 3.1.1 n. 3.2.1 m. 3.3.1
IK-1
DneKTpuYecKue Iu-
HEWHBIE 1enu Mo-
CTOSTHHOTO TOKa
2 |Moayns 2, OIIK-4 n. 3.1.2 n. 3.2.2 n. 3.3.2
IK-1
OnHodaszubie dIeK-
TpUYECKHUE Lenu
CHUHYCOUJIaJIbHOTO
TOKa
3 |Moayns 3 Mar- OIIK-4 m 3.1.3 m 3.2.3 m 3.3.3
HHUTHBIE U HEJIUHEU- IK-1
HBIC [IeTH
4 (Monyns 4 Tpéx- OIIK-4 m 3.1.4 m 3.2.4 n. 3.3.4
dasHble 1enu ITK-1
5 |Moayns 5 Jluneii- OIIK-4 m 3.1.5 m 3.2.5 n. 3.3.5
HBIE DJIEKTPUYECKUE IIK-1
e C HCTOYHHMKA-
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MU HECHUHYCOHU-
JaTbHOTO Ha-
pSOKEHUS

6 |Moayns 6 Llenu c OIIK-4 n. 3.1.6 n. 3.2.6 n. 3.3.6
pacnpeaeaéHHbIMU IK-1
napaMeTpamu

7 |Monyns 7 Ilepe- OIIK-4 m 3.1.7 m 3.2.7 n. 3.3.7
XOJHBIE TTPOLECCHI B IK-1
JMHEUHBIX JNeK-
TPUUCCKUX IETISIX

8 |Monyne 8 Teopus OIIK-4 m 3.1.8 m 3.2.8 m. 3.3.8
IOJIs ITK-1

1. IEPEYEHb KOMIETEHIIUN C YKABAHUEM 3TANIOB UX ®POPMHUPO-
BAHUA B ITIPOHECCE OCBOEHHUA OBPA30BATEJIBHOU ITPOT'PAMMBI

[Tepeuens npodeccuoHANBHBIX KOMIETEHIIUN U 3Tambl UX (OPMUPOBAHUS

B pesynbpraTe n3yueHus yueOHOM 1UCHUIUIMHBI 00y4aro-

Homep/manekc Conepixanue
P KOMIICTEHIIHH Iyecs JOIKHBI:
KOMICTCHIHH (vt ee 9acTH)
3HaThb YMmeTh Bnaners
OIIK - 4 CIIOCOOHOCTBIO Bnanetrs meTo-
OcHoBHBIE 3aK0HEI | OMUCHIBATE DIIEK-
elIaTh NHXXEHEP- aMH MOJEJIH-
p p 3JIEKTPOTEXHUKHU U | TPOMArHUTHBIC A A
HbIE 3a7a44 C UC- POBaHMS U pac-
THIIOBBIE METOABI |SIBIEHUSA C IIOMO-
MMOJIL30BaHUEM . |dera H uccie-
aHaJii3a dJIEKTPO- |0 YpaBHCHUN
OCHOBHBIX 3aKO- IOBAHUSA DIIEK-
MArHATHBIX SBJ€- |II0 3aKOHaM JJIeK-
HOB MEXaHHUKH, N TPUUYECKUX
HUN TPOTEXHUKU
AIEKTPOTEXHUKH, CXeM, aHaJIu3a
TUJIPaBIIUKH, TEP- MOJYy4YE€HHBIX
MOJIWUHAMUKU U SKCIIEPUMEH-
TEIIoMaccoooMe- TaJbHBIX JaH-
Ha HBIX U (popmy-
JUPOBAHUS CO-
OTBETCTBYIO-
IIUX BLIBOJOB.
TIK-1 TOTOBHOCTBIO M3Yy- |METOJIbI aHAllM3a | BECTH OMOIMOrpa- |HaBBIKAMH HC-

4aTh W UCIOJIb30-
BaTh HAy4YHO-
TEXHUYECKYIO UH-
dbopmanuro, ote-
YECTBEHHBIN U 3a-
PYOEXKHBIH OIBIT
0 TEMaTHUKE HC-
CIIEIOBaHUM

3JIEKTPOMAarHUT-
HOTO IIOJIS U 3aKO-
HOB JJIEKTPOTEX-
HUKU JJIs1 OTIpeie-
JICHUS TTApaMETPOB
3JIEKTPOYCTAHO-
BOK,

BUIbI HAYYHO-
TEXHUYECKOM MH-
¢dbopmanuu, meTo-
JIbI IPOPAOOTKH 1
aHaJIN3a HAYy4YHO-

¢duueckyro paboty
C TIPUBIICYEHUEM

COBPEMCHHBIX WH-
(hopMaIMOHHBIX
TEXHOJIOTHH,
dbopmupoBars 3a-
KOHYCHHOE TIPe/I-
CTaBJICHHE O TIPH-
HATBIX PEIICHUIX
Y TIOJTyYEHHBIX
pe3yabTaTax B BH-
Jie HAyYHO-TeXHHU-

cleIoBaTelb-
CKOI1 paboThI
METOJaMH IKC-
NepUMEHTaIb-
HBIX HCCIIEI0-
BaHHUM, OCHOB-
HBIMH METO/1a-
MU TBOPUYECKO-
ro TOHMCKa.
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TEXHUYECKON UH- |4EeCCKOro OT4eTa ¢
dbopmanuu ero myOoIM4HON
3alUTON

CornacHo ®@enepaibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAaPTa BBICIIETO 00-
pa3oBaHus IO HampapieHUs MoArotoBku 35.03.06 «Arpounxkenepus» (ypoBeHb OaKajaB-
puata) o0acThio MpodeccHoHaTbHOM NeITeILHOCTU BBITYCKHUKA BKITIOYaeT 3P PeKTUBHOE
HCIIOJIb30BAHUE U CEPBUCHOE OOCITYKMBAaHUE CPEACTB IIEKTPU(PHUKAIIMN U aBTOMATU3AINH
TEXHOJIOTHYECKHX MPOIIECCOB MPU MTPOU3BOJICTBE, XPAaHESHUH U MIepepadOTKe MPOTYKIIHH
pPacTEeHUEBOCTBA U )KMBOTHOBOJICTBA; pa3pabOTKy TEXHUYECKUX CPEJICTB JIsl TEXHOJIOT U-
YECKON MOJIEpHU3AINH CEeJIbCKOXO03SIICTBEHHOTO IIPOU3BO/ICTBA.

EaKaﬂaBp JOJIZKCH OBITh TOTOB K BBIIIOJHEHUIO 3aZia4d 1o CJICAYIIUM BUJaM ACATCIIbH O-

MOHTaK, HaJlaJKa 1 MOCPKaHNE PEIKUMOB PaOOTHI 3JIEKTPU(PHUIIMPOBAHHBIX U aBTO-
MaTHU3UPOBAHHBIX CEIbCKOXO03HCTBCHHBIX TEXHOJIOTHICCKUX MTPOIECCOB, MAIIIMH H Y C-
TaHOBOK, B TOM YHCJIe pa0OTAIOMINX HEMOCPEACTBEHHO B KOHTAKTE ¢ OMOJIOTHUYCCKHUMH
00BEKTAMH;

TEXHUYECKOE O0CITYKUBAHHUE, PEMOHT 3JIEKTPOOOOPYAOBAHUS, JHEPTETUUECKHUX CEIIb-
CKOXO3SIHCTBEHHBIX YCTAHOBOK, CPEJCTB aBTOMATHUKH U CBSA3U, KOHTPOJIBHO-
U3MEPUTEIbHBIX TPHUOOPOB, MUKPOIIPOLIECCOPHBIX CPEACTB U BHIYUCIUTEILHON TEXHU-
KH;

OKCIUTyaTanusa CUCTEM 3JICKTPO-, TCIIO-, BO,I[OCHa6)K€HI/IH;

opraHuzanus padoT 10 IPUMEHEHUIO pecypcocOeperamluX MalIMHHbIX TEXHOIOTUI
JUTsl IPOM3BOJICTBA U NIEPBUYHON MepepabOoTKH CEebCKOXO03MCTBEHHOM NMPOIYKIINH;

Y4aCTHUEC B IPOCKTUPOBAHNU TCXHUYCCKUX CPCACTB, CUCTEM BJIGKTpI/I(i)I/IKaHI/II/I " aBTO-
MaTHu3aluu TCXHOJOTUYCCKUX MPOLCCCOB U 00BEKTOB I/IH(l)paCTp}I'KTypBI CEIbCKOX 035 M-
CTBCHHBIX Hpe,Z[HpHHTPIfI;

Y4aCcTHUC B CTAHAAPTHBIX U CCpTI/I(i)I/IKaHI/IOHHI)IX HCIIBITAHUSIX CEIbCKOXO03SIHUCTBEHHOM
TCXHHUKHU, 3J'IeKTp0060pyz[OBaHI/I$I " CpCACTB aBTOMATHU3allUN; YIACTUC B pa3pa60TKe
HOBBIX MAIIMHHBIX TEXHOJOTHM U TEXHUUECKUX CpEACTB;

B pe3yjibTaT€ OCBOCHUA AUCHUIIIIMHBI 06yqa101u1/117lc;1 JOJDKCH OBJIaACTh OCHOBHBIMHU

Tpe6OBaHI/I$IMI/I, XapaKTCpU3yrommnmun HpO(I)eCCI/IOHaJIBHYIO ACATCIBbHOCTD 6aKanaBp0B.

OCHOBHEIE 3aKOHBI OJICKTPOTCXHUKH U TUITOBBIC MCTOAbI aHAJIM3a 3JICKTPOMArHUTHBIX SIBJICHUH

OnuckIBaTh OJICKTPOMArdHuTHBIC ABJICHHA C ITIOMOIIBIO ypaBHeHnﬁ I10 3aKOHaM J3JICKTPOTCX -
HUKHN

Bianers:

Bianers MeTomamMu MOJEIMPOBAHUS U pacueTa U UCCIEIOBAHUS IIEKTPUUECKUX
CXEM, CUCTEM DJIEKTPOCHAOKEHUS, aHATTN3a MTOJTYYEHHBIX IKCIIEPUMEHTAIBHBIX
JAHHBIX U (OPMYJIHPOBAHUS COOTBETCTBYIOIINX BHIBOJIOB
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2. OIIMCAHHUE MOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMIIE-
TEHIHUU HA PA3JIMYHBIX OTAITAX UX ®OPMUPOBAHMUS, OIIMCAHUE
IIKAJI OOUEHUBAHUA

C(l)OpMI/IpOBaHHOCTB KaX(I[OfI KOMIICTCHIHUHU B paMKaX OCBOCHUA TUCHHUIIIIMHBI OOCHUBACTCA 10
HIKaJIc:

- ydoeﬂemeopumeﬂbHo, SIBIIIETCS 00sI3aTEIbHBIM JJI1 BCEX 06y11a10Lu1/1xc;1 110 3aBCpuIc-
HHUHU OCBOCHUAIUCHUIIIIMHBI;

- Xopouio, XapaKTepu3yeTcs MPEBbIIICHNEM MUHUMAIbHBIX XapaKTepUCTHK cHOpMHUPO-
BAaHHOCTU KOMIIETEHLIUHU I10 3aBEPLUICHUU OCBOCHHUS IUCIMILINHBI;

- OMmJju4HO, XapaKTCpU3yCcTCss MaKCUMaAJIbHO BO3MOXKHOM BBIPAXXCHHOCTHIO KOMIICTCHIINHN
H ABJIACTCA BaXXHBIM KaYC€CTBCHHBIM OPUCHTHUPOM IJIs1 CAMOCOBECPIICHCTBOBAHM .

Jlst oleHKM cOpMUPOBAHHOCTU KOMIIETEHIIUN B paMKaX JUCLUUIUIMHBI B 1I€JIOM, IIPETO-
JlaBaTEIEMOLICHUBACTCS COAEp KATEIbHAasd CTOPOHA U KaYECTBO MAaTE€pUaJIOB, IIPUBEICHHBIX B
OTBETAX CTYJEHTA HAa 3K3aMEHAIIMOHHBIE BOIIPOCHI, PEIICHUE 3a/1a4, a TAK)KE pe3yJIbTaThl yda-
CTHUS B Hay4HOU paboTe, OJIMMIINAIaX U KOHKYpPCaX.

[TokazarensiMu ypoOBHSI OCBOGHHOCTH KOMIIETCHIIMK Ha BCEX ATamax ux (OpMUPOBAHUS 5B-
JAIOTCS:

1-ii 3Tan (ypoBeHb 3HAHMI):

YMeHue oTBeuaTh Ha OCHOBHBIC BOIIPOCHI M TECTHl Ha ypOBHE MOHMMAHUS CYTH — yJOBIJIETBO-
putenbHO (3).

YMeHue rpaMoTHO pacCy X aTh IO TEME 3a/1aBaEMbIX BOIIPOCOB — XOPOIIIO (4)

YMenue popmynupoBaTh IpoOIeMbl IO CYTH 3a/1aBa€MbIX BOIIPOCOB — OTIUYHO (5)

2-if 3Tan (ypoBeHb YMeHHIH):

YMeHue peniaTs NpOCThIE 33]]a4U ¢ HE3HAYUTEIbHBIMU OITUOKAMU - YAOBJIETBOPUTEIHHO (3).
YMeHue pemarhb 3a7auu CpeaHeil CII0KHOCTH — XopoIo (4).

YMenue pemaTs 3a/1a41 MOBBIIIEHHOW CIIOKHOCTH, CAMOMY CTAaBUTh 3aJa4 — OTJIMYHO (5).
3-ii 3Tan (ypoBeHb BJIaJleHUSI HABbIKAMH):

YMeHue GopMynupoBaTh U pelIaTh 3aa4d U3 Pa3HbIX pa3/ie]IoOB C HE3HAYUTEIbHBIMU OMIMO-
KaMU - yIOBJIETBOPHUTEIHHO (3).

YMeHHe Hax0AUTh MPOOIEMBI, pelIaTh 3aJa4H MOBHIIIIEHHONW CIIOKHOCTU — XOpo1io (4).
VYMmenune CaMOMYy CTaBUTh 3aAa4d, HAXOAWUTh HEAOCTATKHU U omnOKu B PCIICHUAX — OTJIMYHO

(5).

Kpurepun onieHuBaHus ypOBHS OCBOEHHOCTH KOMIETEHLIUI Ha BCEX ATanax ux GopMHUpOBaHUS
IIpU IIPOBEACHUHU 3a4€Ta ONPEIEIIAIOTCS 110 IIKAJIE «3a4eT», «He3ayer»;

[Tpu nmpoBeeHUM 3K3aMeHa — IO YETHIPEXOAIIIbHON CUCTEME: «OMIUYUHOY, (XOPOULON,
«y00671emEoOPUMenbH0», KHEYO061eMEPOUMENIbHOY .
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3. THIIOBBIE KOHTPOJILHBIE 3AJTAHMS WJIN WHBIE MATEPHAJIBI, HE-
OBXO/IUMBIE JIUISI ONEHKY 3HAHWI, YMEHMI1, HABBIKOB ¥ (MJTW)
OIBITA TEATEJBHOCTH, XAPAKTEPA3YIOIIMNX DTAIBI ®OPMUPOBA-
HUSA KOMITIETEHIIWI B ITPOIIECCE OCBOEHUS OBPA30BATEJLHO
ITPOTPAMMBI

3.1TunoBsble 3ajaHUA AJI OLeHKU 3HAHUH, IPUOOGpeTaeMbIX B X0/ e U3y4YeHUs AUC-
LUIJIMHBI (1-# 3Tan)

3.1.1.Moayasb 1. DiiekTpryecKHe Henu NOCTOAHHOI0 TOKA

1. CxeMbl 3amMenIeHus peajbHbIX HCTOYHUKOB YHEPTUH: UCTOYHUKH HANPSDKEHUs, TOKA, UX
CBOMCTBA, XapakTepucTuku. [Ipocreimas quHelHas Henb OCTOSIHHOTO TOKA.

2. 3akon Oma. O600meHHbIi 3akoH OMa. OCHOBHBIE TONTOrpaduUeCcKue AIEMEHTHl Pa3BETBIICH-
HBIX 1eneid. 3akonsl Kupxroda. 3akon [xoyns-Jlenma

3.1.2.MoayJb 2.2J/ieKTpUUYeCKHe el MepeMeHHOr0 TOKA.

1. IlpencraBneHrne CHHYCOMAANbHBIX (YHKIHMA BPEMEHHBIMH AHarpaMMaMiy, BEKTOpamMH U
KOMIUIEKCHBIMH 4HcIaMu. Pe3ucTop, HHAYKTUBHOCTh U €MKOCTh B LIENI CUHYCOUJAAIBHOTO TO-
Ka. BoTHOBBIE M BEKTOPHBIE TUATPAMMBI.

2. IlocnenoBatenpHoe coenunenue R, L, C — snementoB. BexktopHas nuarpamma. Tpeyronb-
HUK CONPOTHUBJICHUA, MOIITHOCTEH; KO3 PUITUEHT MOIITHOCTH.

3. ITapannensHoe coequnenue R, L, C. BekropHas quarpamma. TpeyroiabHUK TPOBOJAUMOCTEH.

3.1.3.Moaysb 3.MaruuTHble U HeJIMHEHHbIE L enu

1.OcHOBHBIE XapaKTEPUCTUKU MAarHUTHBIX I€Neil. 3aKOH MOJIHOI0 TOKA.

2.BonbT-aMIiepHble XapaKTepUCTUKU HETMHEHHBIX 51eMeHToB. CTaTnuueckoe u 1uddepeHnm-
aJbHOE CONIPOTHUBIICHUE. THUIOBBIE HEIMHEHHBIE DIICHMEHTHI

3.llenu ¢ kaTymkoi Ha GeppOMarHUTHOM CEpJCYHHUKE KaK UCTOUHUKH HECUHYCOUAAIIbHOCTU

HaIpsKEHUN U TOKOB.
4. SIBnenue eppope3oHaHca HAMPSKEHUH U TOKOB. OCHOBHBIE MTOHSTHS

3.1.4. Monyas 4. Tpexdasublie nenu

1. IToxydeHue 31eKTpUIecKoil 3Hepruu TpexpazHoro TOKa.

2. Cxembl COEAMHEHMSI ICTOYHUKOB U IPUEMHHUKOB Tpex(pa3HOM Lenu B 3BE31Y, TPEYTOJIbHUK U
UX CBOMCTBA.

3 AKTHBHasl, peaKTUBHAs U MOJIHAs MOIHOCTH TpeX(da3HbIX Leneil.

41Tynbcupyroliee MarHuTHOE 1ojie oAHo¢pa3Hoi kaTymku. [loaydeHue Bpamaromerocs mMar-
HUTHOTO T0JIS1 C TOMOILBIO TpeX(Pa3HON CUCTEMBI TOKOB.

5. Pa3noxeHne HECUMMETPUYHON CUCTEMBI JJIEKTPUUYECKUX BEJIMYMH HA CHMMETPHUYHBIE CH C-
TEMBbI IPSIMO, 00paTHOM U HYJIEBOM MOCIEA0BATENbHOCTH.

3.1.5 Moayasb S JInneiinble 3/1eKTPpHYECKHE e ¢ HCTOYHUKAMHU HECHHYCOHJATbHOT0
HaNpsIKeHU s

1. Paznoxenue nepuonndeckux GpyHKuuit B Tpuronomerpudeckuii psag @ypee. Makcumanb-
HOe, JIEHCTBYIOIIEE U CPe/IHEE 3HAaUCHHSI HECUHYCOUJANbHBIX TOKOB M HanpskeHui. Koaddu-
UEHT (OPMBI, AMILTUTYIbI U UCKAXKEHUS

2.CummeTpuyHbIe Tpex(a3Hble eNH ¢ HECHHYCOUAANbHBIMU HaNPsDKEHUMU U ToKaMu. Oco-
OEHHOCTH MOBEJIEHNUS BBICIINX FAPMOHUK B TPEX(Ha3HBIX LEMAX

3.1.6 MoayJan 6 Llenu ¢ pacnpeae1éHHBIMU IapaMeTPaMu
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1. TlonsiTus U onpenieNeHus LeTel ¢ pacnpeneaeHHbIMU TapaMeTpamMu. CXeMbl 3aMeIlEHuUs 11e-
nel, mepBUYHbIE U BTOPUYHBIE TapaMeTphl Lienel, GopMyIibl pacueTa KOMIUIEKCHBIX HampsKe-
HUW U TOKOB B JIFOOOW TOYKE JUHUU MPU PA3TUUHBIX PEKUMAX.

2. IlonsiTre muanmM 6€3 moTeph,JIMHNN O0e3 uckakeHuit. CorymacoBanHast Harpy3ka. JInHus Kak
YETHIPEXTIOJIFOCHUK.

3.1.7 Moayas 7 Ilepexoa npoueccsbl B JMHEHHBIX JIEKTPHYECKHUX HENAX

1. 3akonsl koMmyTaluu. Bpems u xapaktep nepexoaHbIX MPOIECcCOB, ANEPUOIUUYECKUN U KO-
nebatenbHbIN (OPMBI TPOLIECCOB, YCIOBUS UX BOSHUKHOBEHUSI.

2. OpurunHainsl U n300paxkenus. 3akonsl Oma u Kupxroda B onepatopuoit popme. Teopema
pa3NoKeHHUSI.

3.1.8 Moayasb 8. Teopusi moJst

1. OMII kak eAUHCTBO JIEKTPUUECKOI0 U MarHUTHOTO nosiel. OcHOoBHBIE ypaBHeHUs OMII B
WHTErpajabHOl (hopMme, ux pusnueckuit cMpici. Ilepexon ot ypauenuit SMII B unTerpansHoit
dopme k muddepennuansaon. [TorsTus poropa, nuBeprennuu. [loaHas cucTema ypaBHEHHIA
OMII B nuddepenunanpHOM hopme

2. DNEeKTPOCTaTUYECKOE 0JIE: CUCTEMA YPaBHEHUH, OHITHS HAPSKEHHOCTH, IOTEHLIMANIA,
MaTeMaTUYeCKasl CBS3b MKy HUMU. ['paiueHT MoTeHIMana mos.

3. DIIeKTpHUYEeCcKOe 0JIe MOCTOSIHHOTO TOKA: CUCTEMa YPaBHEHUM, CBOMCTBA MO B AUAJIEK-
Tpuke, 3akoHbl Oma, Kupxroda, Jxoynsa-Jlenma nis 3Toro mosist B mpoBOJsLICH cpere.

3.2 TunoBble 3a1aHus AJ1s51 OLEHKH YMEHU, TPHoOpeTaeMbIX B X0/1€ H3yYeHUs
AMCUUIJIMHBI (2-i 3Tam)

3.2.1. Moayas 1. DiieKkTpuyecKHe 1enH MOCTOSIHHOI0 TOKA
1. [lepecuer mapaMeTpoB CX€M 3aMEIEHUs] HCTOYHUKOB MPHU MEPEX0/ie OT OAHON CXEMBI K ApY-
TOM.
2. Meron mpeobpazoBanus. YMEHHE MPeoOpPa3oBaTh TPEYroJIbHUK COMPOTUBICHUN B DKBH-
BaJICHTHYIO 3Be€3/ly U HA000pOT. MeToa KOHTYPHBIX TOKOB. METOJ] Y3JI0BOTO HaIPSKEHUSI.
MeTO[[ HaJIOKeHHs. Y CIOBUSA nepeaadyun MaKCHUMaJIbLHOU MOIIHOCTH OT aKTUBHOT'O ABYXIIO-
JIOCHUKA B HATPY3KY.
3. YMeHHe OICHUBATH MPABUIILHOCTH PACYETOB 1O OATAHCY MOIIHOCTEH
4. YMeHHe NoCTPOCHHS MOTEHIIUABLHON AuarpaMMbl

3.2.2. MoayJb 2.21eKTpUYeCKHUe el NepeMeHHOro TOKA.

1. KoMmieKCHBIA METOJ pacyeTa ILEMNeu ¢ mocaeI0BaTeIbHbIM U apayI€IbHbIM COETUHEHUEM
R, L, C onemenToB

2. Pe3onaHChl HanpsiKeHUNW U TOKOB. KoMIieHcaIysi peakTHBHOM MOIIIHOCTH.

3. Pacuer neneii co B3aMMHON MHAYKIHUEH

4 PacueT 4eThIpeXMOJIOCHUKOB

5. Pacuer u mocTpoeHue KPyroBuIxX AHarpaMM JBYXIIOJIOCHUKA U YETBIPEXITOIOCHUKA

3.2.3. MoayJib 3.MaruuTHble W HeJIHMHEHHbIE Henu

1. Meroauka pelieHus npsiMoi U oOpaTHOM 3aauu pacueTa Hepa3BETBICHHOW HEOJHOPOAHON
MAarHATHOU IEITH.

2. Metozsl pacueTa HEMUHEHHBIX 1IeNel: rpaduIecKuil METO/I, METO/ SKBUBAJIEHTHOTO T'eH €-
patopa

3. MeToa SKBUBAJIEHTHBIX CHHYCOM/I, YYE€T OTEPHh B CTAJM B IEMAX C KaTYNIKOW Ha deppomar-
HHUTHOM CEpJICUHUKE.

4.CxemMa 3aMelIeHMs], ypaBHEHUE U BEKTOpHAs AMarpaMma KaTylIkyd Ha (eppOMarHUTHOM
CepJCUYHUKE
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5. @eppope3oHaHC HANPSKeHUI: rpaduYecKuii aHaau3, CBOHCTBa, ocoOeHHOCTH. Cxema u
NPUHIUN ASUCTBUS IPOCTEHIIEr0 CTabMIN3aTOpa HAPSHKEHUS

3.2.4 Moayasb 4. Tpexda3subie nenu

1. Meron aByx y3/10B sl pacuera Tpex(asHbIX Iened NpH COCAMHCHUH HCTOYHUKA M
IIPUEMHUKA 3BE3/101.

2. Pacuer Tpex(da3HbIX mernei npu COeTMHEHUU HCTOYHHUKA B TPEYTOJIBHUK U TPUEMHHKA 3BE3-
noii. Pacuer Tpexdas3HbIX 1ernel npyu COeTMHEHUN HCTOYHNKA U TPUEMHHUKA TPEYTOJIbHUKOM IPH
HaJUYUHU U OTCYTCTBUU CONPOTUBIICHUHN B JMHEHHBIX MTPOBOJIAX.

3. [IpuMeHeHne MeTo1a CHMMETPUYHBIX COCTABJISIIONIUX JIJISl pacueTa TpexX(a3HbIX IEeH.
CnocoObl CHMMETPHPOBAHUS HArPy3KU B Tpex(a3HbIX IEIX

3.2.5 MoayJan 5 JIuHeiiHbIe dJIeKTPHYECKHE el ¢ HCTOYHUKAMHU HECHHYCOUIAJIbHOT0
HanpsizKeHUst

1. PacdeT TMHEWHBIX 1ENeil TPU HECUHYCOUNAITBHBIX HAMPSKECHUSAX U TOKaX. MOUIHOCTH B
[eMY MEePUOINYECKOT0 HECHHYCOUIaTbHOTO TOKA, KOAP(GUIIMEHT MOIITHOCTH JINHEWHBIX IIETICH
C HECHMHYCOUIAJIbHBIMHM HANIPSKEHUSIMU U TOKAMH.

2. Pacder cuMMeTpUYHBIX Tpex(a3HBIX IeNell ¢ HECUHYCOUJATbHBIMH HAMPSHKEHUSMH U TOK a-
Mu. OCOOCHHOCTH MOBEJCHHUS BBICIIMX FAPMOHUK B TPEX(PA3HBIX HETAX.

3.2.6 Moay.as 6 Llenu ¢ pacnpeaeiéHHbIMHM apaMeTpaMu

76.  llokaszath pemienue AuddepeHInaTbHbIX YPaBHEHUH JUIMHHON JWHUU MPU yCTAaHOBHB-
HIEMCs CHHYCOUJAJIbHOM MPOIIECCE.
77.  Kak ompenenuTh BOJTHOBOE COMPOTHUBIECHUE U KOA(D(GUIMEHT paclpoCTpaHEHUs s OJ-

HOpoaHOHN nuHUKM? KakoBbl (pU3MYECKHUI CMBICT U Pa3MEPHOCTU 3TUX XapaKTEPUCTHUUYECKUX
rnapameTpoB?

78.  Tlokaszatp BBIBOA (pOpMYI ISl pacdeTa KOMIUIEKCOB HANPSOKCHUS W TOKA B JIMHUH TPU
3a[JaHHBIX HANPSDHKEHUSAX U TOKAX B Ha4aje U B KOHLE JIMHUU.

79.  JlaTh BBIBOJ MAaTeMaTHYECKOTO BBIPAXECHUS W Tpaduyecku M300pa3uTh HANPSDKECHHE U
TOK B JIFOOOM TOYKE JIMHUU JUIs IPSIMOM M 00paTHOM Oeryumx BOJIH.

80.  [laTh aHa)IM3 OJTHOPOAHON JIMHUHU MPU pa3iINuHbIX pexxumax padotsl: XX, K3, Harpy3ou-
HBIN pexuM, Kak HajoxeHue pexumoB XX u K3. ITokaszars criocoObl onpezeneHus Zg U Y M0
JTAHHBIM ATHX PEKUMOB.

81. Jlath ompenesneHue TMHUU Oe3 MOTeph, (hOPMYIBI A pacuera Zg U Y, HAPSHKEHUS U TO-
Ka B JIOOOU TOYKE JTNHUU.
82. Jlath ompeeneHre BXOJHOTO COMPOTUBICHUS JTIMHUU, (OPMYIIBI IS pacyeTa dTOro ma-

pameTpa Juisl JJIMHHOM JIMHUU C Harpy3Ko, MpU COrJlacOBaHHOM Harpyske. OnpeaenuTs Bbl-
pa’keHHe Ul BXOJTHOTO CONPOTHUBIIEHUS JIMHUM Oe3 motephb B pexkumax XX u K3, nzobpa3uthb
rpauku UX U3MEHEHUs B QYHKIIMHU OT pacCTOSHUA JJO KOHIA (MU Hayaia) JUHUU.

3.2.7 Monyas 7 Ilepexoa npoueccsl B JMHEHHBIX 3JIEKTPHUYECKUX HENMAX

1. Knaccuueckuii MeTO/] pacueTa MepeXOaHBIX MPOIECCOB IPH BKIIOUEHUU IENel ¢ JJIeMeHT a-
mu R, L, C Ha mOCTOSIHHOE ¥ CHHYCOMAQJIbHOE HampsiKeHue. PacyeT mepexoTHbIX TPOIIECCOB B
Pa3BETBIICHHBIX LIETISX.

2. OnepaTopHBIA METOJI pacyeTa MepeXOoIHbIX MPOILECCOB. PacueTHbIE CXEMbI 3aMENIEHHS B
omnepaTtopHou popme, METOIBI pacyéTa.

3.2.8 Moayasb 12. Teopusi noas

1. MaremaTH4ecKoOe OIHUCAHHUE U rpa(lmqecxoe MNpeACTABJICHUC TIJIOCKOIIAPAJUICIIBHOT'O 3JICK-
TPOCTATHYCCKOI'O ITOJIA ABYX 3apsKCHHBIX 006171, }IBYXHpOBOJIHOﬁ JIMHHU. MeTOI[ 3CPKAJIBHBIX
1/1306pa>1<eH1/1171. CBoiicTBa 1 napaMeTphbl JJICKTPOCTATUYCCKOTO ITOJIA I[Byxr[pOBOI[HOﬁ JJUHHUHU C
YU€TOM BJIUAHHA 3CMIIN.
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2. Meroz aHaJIOTMH 3JEKTPUUYECKOTO MOJIS B IPOBOASAIIEH Cpelie C 3JIEKTPOCTaTHYECKUM I10-
JeM.

3.3 Tunosble 3aJaHNs ISl OLIEHKH HABBIKOB, IPHMOOpeTaeMbIX B X0/1€ U3y4YeHUs
AMCcHMILIMHBI (3-i 3Tan)

3.3.1. Moayas 1. DiiekTpruyecKue Henu NoCTOAHHOI0 TOKA

PaccunTaTh TOKM BO BCE BETBSAX 3aJaHHOM IEMU C MPUME-
HeHneM 3akoHOB Kupxroda. E; =E,=10B,J=1 A.
Ri=R,=R3=R4=Rs5=10 Om,

Q

2. [loka3zarp MocieI0BaTEIbHOCTh 1 OCOOCHHOCTH pacueTa
3aJJaHHOU I[eNV METO/I0M KOHTYPHBIX TOKOB. OINpeneanTh

TOKH, eCITH ,L|R1 = %JE 5=100m, E,=E,=10B, Ry=Rs=Rs=50wm,

| S|

E3:15B, J6:1A

:|R

4. MetooM HasloX)eHus onpeaeuTsh Tok I, B 3amannoii nenu. J=3,5 A, E;, =3 B, R;=
R5:2 OM, R2:R4:4 OM, R3:2 Om

4PaccunTaTh TOK B BETBU l4 3aJaHHOM LIETIH METOJIOM ABYX Y370B, ecnu J3 =Js =1 A, E; =10

B,R1:R4:R5:R6:4OM,R2:R7:80M,E4:12B. ° ° °
R R Ly
R R
E R R

5. PaccuuTaTh TOKH B dJ€MEHTaX 3aJlaHHOM 1IeMU MCTOb3Ys MPeoOpa3oBaHUsl CXEM TPEYTroJib-
HUKa B 3Be3/y 1 Haobopot, eciii E =27 B, Rj=6 OmM, R, =R4 =R5=Rs=9 Om, R3 =12 Om.
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6. Paccuurats TOK I, B 3a1aHHOM I1enKd METOJOM 3KBHBAJIEHTHOIO reneparopa. Ry = Ry = 12
OMm, R, =R5=8 Om, R4 =6 Om, Ei=E,=18
E, Rs R;

T

SO

| —
L 1

CocTaBUTh cUCTEMY ypaBHEHMI 1Jis pacdyeTa
LENH METOJOM Y3JIOBBIX TOTEHLIMAJIOB. 3aIlu-
CaTh BBIPAKEHUS JIJIS onpeiesieHus Kodphu-
LUEHTOB YPABHEHUU U TOKOB B BETBSIX.

3.3.2. Moayasb 2.2JieKTprUyecKHe eny nepeMeHHoro ToKa.

1. PaccuuraTh EMKOCTb, KOTOPYIO HY>)KHO MOAKIIOYUTH K Harpy3ke ¢ R =8 Om u X = 8 Owm,
4TOOBI MOBBICUTH cOosQ B 1enu 10 0,9. [Ipu nanpspkenun cetu 220 B, onpenenuTs TOKU B Ha-
rpy3ke, EMKOCTH U TOK, MOTpedisseMblil u3 cetu. [locTpouTs BeKTOpHYIO Auarpammy, f= 50
I'm.

2. Yo takoe Tonorpaduueckas auarpamma? Ilo kakum METOAMKaM M B KaKOH MOCJIEA0Ba-
TENBLHOCTH OHA MOXKET CTpouThesi? OnpeeNuTh B 3aaHHON ey TOKH 11, I3 n HanpskeHne Ha
BXOJIe, €CITH TOK L=1A, aRi=R,=Rp=X1; =X2=Xc=2Om. [TocTpouTs TOMO-
rpaguyecKyro AuarpaMMy HampsKeHUH U BEKTOPHYIO JUarpaMMy TOKOB

3. JlaTs ompeziesieHNE Pe30HAHCAa TOKOB: B KaKUX IEMSIX, MPU KaKUX YCIOBUSX, KaK MPOSBIISICT-
ca? PaccuuTarh BeIMYMHY EMKOCTHU, PU KOTOPOH B 3aJJaHHOM LIENIH HACTYIMAET PE30HAHC TO-
koB, ecmi R =11,2 Om, L =40 mI'n, f=50TI'. Onpenenuts Toku I;,I5,15, ecnu U =10 B.
[TocTpouTh BEKTOPHYIO JIMarpampy.

ok

— C
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4. Jlath onpenesieHne pe30HAHCA HAMPSHKEHUM: B KaKUX 1EMX, IPU KaKUX YCIOBUSX, KaK Mpo-
sapisierca? OmnpenaenuTh eMKOCTh, KOTOPYIO HY)KHO BKJITIOUHTH MOCIIEIOBATEIIHFHO C KATYIIKON
R=16 Om, L = 158 mI'H 3a1aHHOM 11e1H, YTOOBI B HEW HACTYIUI PEKUM Pe30-
HaHCa HANPSOKEHUHN MPU 4acTOTe 50 I'u. PaccunTaTh TOK, MOIIHOCTH B II€H, HATIPSXKECHUE
Ha karyuike. [loctpouts nuarpammy Hanpsbxkenuid. U = 10 B.
a 5. JIns 3ajaHHOM 1IENH pacCYUTATh TOKU B BETBSIX,
i MOIIHOCTH U cos@ 1emnu. [locTpouTk BEKTOpHYIO qua-
R, R, rpaMMy HamnpspKEHUs M TOKOB, eciii - Ry =R, =R3 =
. []R? 10 Om, U = 100 sin(314t-300) B, C =300
Mk®, L;=0,1TH.

6. Paccunrtarh JaHHble 1715 TOCTPOEHUSI KPYTOBOM AHMarpaMMbl TOKa TPEThei BETBU MPU U3Me-

Henun eMkoctu C,, ecnu Ri=R,=R3=100M,L;=0,05THu, £f=50TImw,
¢ = 100sin (ot + 30°) B. 1
R R
OF R
L #A—C
Y M

BbIynciuth TOK B HEpa3BETBICHHOM YaCcTH CXEMBI C MO-
MOIIIbIO ypaBHEHHU 110 3akoHaMm Kupxroda B komIiekc-

I3 Hoit popme.

O

8. Paccunrtarh MoCTOSIHHBIE YETHIPEXIOIIOCHUKA 110 AaHHBIM onbiToB XX u K3, npu Brirode-
HUU MUCTOYHUKA K MEPBUYHBIM 3axumaM U OK3 npu noakiIr04eHHH UCTOYHUKA KO BTOPBIM 3a-
KUMaM. U10 =110 B, U]K =110 B, UZK =110 B, I]() = 1,61 A, I]K = 1,2 A, IzK = 0,7 A, P]()
=50 BT, P]K =49 BT, P2K =4 BT,

010>0; @1,>0; 2<0.

3.3.3. Moayab 3.MaruuTHble U HeJIUHeliHbIe Lenu

1. Iloka3aTh METOOUKY pacueTa MarHUTHOM II€NH Ha MpuMepe 3aJaHHod Henu. [=1A, o =
100 BuTkOB, 6 = 0,1 MM. OnpeenuTh 3HaU€HNE MAarHUTHOT'O TIOTOKA B 3a30p€ MarHUTHOMH Iie-
nu. CepAieUHUK BBIMOJHEH U3 cTamu D42.

1 5 "’ 0.8 B, Tn
v | v
‘E ﬁ 7 SMM

—2 .1

\ 100 200 300 H,A/Mm
I
2.0npenenuTs TOK B KaTylIKe ¢ YACIOM BUTKOB ® = 100,
o L HAMOTAaHHOM Ha KOJIbIIEBOW CEPACYHUK U3 DIIEKTPOTEX-
d Iy HUYECKON CTalll YTOOBI CO3/1aTh MAarHUTHBINA MOTOK @ =
W 20- 10_4B6,I[=28 eMm,d=20cMm, 1, =0,1 MM, b=5 cMm.
b




2. OnpenenuTh TOK B HeTUHEWHOM 35ieMeHTe, BAX kotopsiMm 3amana: R, = 15 Om, Ry =
2OOM,R1= IOOM, E1=E4= 12B,E2=6B

U.B

= 30
E E,
R] Rz R3 20 /
Eq 0 LA

10

4. [Toka3arh pacyeT HEITMHEHHOM AICKTPUUECKON pa3BETBICHHOMN IIEMK HA TPUMEpPEe CXEeMbI, E |
=5B,  E;=10B,E;=10B. LU~ oy

2 /

HD HD E Uy
A1/

. 5 10
5. PaccunTaTh TOKM B BETBIX 3aaHHOM ey, eciii BAX HD 3ananel, a E = 8 B.

g} ' Y /’UZ(IZ) —t Us(I5)
HD
De GRSt
15 ) Z///—U.(m
5 10

6. PaccuuTath 10 JaHHBIM OMBITA TApAMETPhl IKBUBAJICHTHONW CXEMBbI 3aMEIIECHUs KaTYIIKA Ha
(dbeppoMarHuTHOM CepAeYHUKE C MapauieTbHbBIM coenHenneM anementoB P=16 Bt, U=100 B,
[=0,2 A, Rg=2 Om, Xgs = 10 Owm. I[Tokazate cxemy 3amenieHusi, OObICHUTh Ha3HAUECHUE KaXk10-
ro €€ 3JIEMEHTa

3.3.4. Moayab4. Tpexdasublie nenu

A | Xc 1 C moMoIIp0 METO/IAa IBYX Y3JI0B pacCUMTATh (ha3HbIC HANTPSKEHUS U
K3 TOKHM IIpUEMHHUKA, y KoToporo R = X = Xc = 10 Om, eciiu npou3onuio
KopoTkoe 3ambikanue ¢a3sl A. Mcrounuk cummerpuunbii U= 100
B o— Y X L' 1 Ni B. ITocTpouTh TONOrpahuuecKyio 1 BEKTOPHYIO JUATPAMMBL.
R
R 2.Paccuntath (pa3Hble HANPsHKEHHUS U TOKU IPUEMHUKA, Y KOTOporo R

Ao—1 7 =Xy=Xc=10OwMm, eciu OH NOAKITIOUYEH K HECUMMETPUYHOMY HC-
Tounnky ¢ UA= 100 B, UB=100¢"""" B, UC = 141¢'"**° B. TToctpo-
Bo—L Y Y YL 3N 1 TOMorpa(uuecKyro AMarpaMMy HaNpsKEHUH U BEKTOPHYIO M a-
I rpaMMy TOKOB, PACCUUTATh AKTUBHYIO MOIIHOCT.

|
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3.Paccunrarh ¢aszHble U JTUHEHHBIE TOKH, aKTUBHYIO MOIII-
HOCTb IPUEMHHUKA, Y KOTOpOro Zag = 18 Om, Zpc = 10—10
B OM, Zca = 15 + j10 Om. UcTounnk cuMMmeTpuunblit U pc =

380 B. IlocTpouth Tomorpauyeckyr auarpamMmy Hamps-
Zac & JKEHUH U BEKTOPHYIO MarpaMmy TOKOB.

Cc©

A O———— 0OpHIB A 4.Paccuurarh ¢asHble U JUHEHHBIE TOKH, aKTUBHYIO MOIII-
R HOCTh MPUEMHHKA, COCTUHEHHOTO TPEYTOJIbHUKOM, TIPH 00-
X, pbiBe muHUK A. R =10 Om, Xp = 18 Om, X¢c =6 Om. Hc-
R TOUHHMK cuMMeTpudHbii U= 380 B. ITocTpouTh Tomorpa-
(GbUYeCcKyr0 auarpaMmy HampsHKEHUH W BEKTOPHYIO Jua-

R Xe & rpaMMy TOKOB.

5. PaccunTarh METOIOM CHMMETPUYHBIX COCTABIISIFOIIMX TOKH 3JEKTPOBUTATENs,
. . _‘1 o
MOTpeGIsIeMBIE U3 CETH ¢ HECHMMETPHUHEIX Hanpsokerue U.p= 220 B, Ugc=282¢7"%

B, Uca= 220¢"” B. Conporusienne (hassl ABUraTEeNs TOKAM HPSIMON MOCIIEIOBATE b-
HOoCTH Z = 5 + j5 Om, oOpatHoii Z, = 0,5 +j0,5 Om, HyneBoi Zj = .

3.3.5 Moay.as 5 JIuHeliHbIe 3JIEKTPHYECKHE HelNd ¢ HCTOYHUKAMHA HEeCHHYCOMAATbHOI0
HanpsizKeHust
1.0npenenuth BeIpaKeHUE IS MTHOBEHHOT'O 3HaYeHUS ToKa i(t), moTpeo-

UG Risiemoro nensto, eciit oL =6 Om; /=9 Om, Ry =R, =10 Owm,
®

“0 g, oL 4(f) =100+ 100sin(er + 30° )+ 30sin(3er —45°).

2.Paccunrats HeﬁCTBYIOHlHe 3HA4YCHHA TOKa, HOTpe6JI$IeMOFO 3aJJaHHOM IIENbI0 OT UCTOYHHKA
HCCUHYCONOAJIbHOT'O HAITPSAXKCHUSA

1 =100+ 50sin(cr +30° )+ 15sin(3er —45°) B, R, = Ry = Rs =
R4 10 Om, L, =0,05 Tw, C =100 Mmx®, © =314 1/c.

3.
| ¥ Onpenenuth MOKa3aHWsl BaTTMETpa, COS® U KO3 ULIUEHT
° l ( 3_:—% MoIHocTH, ecii B, oL =12 Om; )/ =8 Om, R =10 Om.
* pWw R oL

Vec T #(2) =100 +100sin(ar +30° )+ 30sin(3cr —45°)

4. OnpenenuTh METOJIOM HAJIOKEHHUS U JBYX y3JIOB ITOKa3a-
HUS IPUOOPOB B IIENH, €CIIU

S
NMeO® 20— N, eq =100sin(@r +30° )+ 50sin(3er —45° ) +15sin(5er —30°)
-

B,
Z =joL =j10 Om. 'enepaTop cUMMETPUYHBIH.
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A 5. OnpenenuTs nelcTBYONME 3HAYCHUS (Da3HBIX U JTH-

HEWHBIX TOKOB NpueMHUKaA, €CIIN

¢4 =100sin et + 50sin 3er +15sin(Sar —30°)
l B,Z=}50M, Zy: =0

€c Ca AR

AN\
c— B

3.3.6 Moayas 6 Llenu ¢ pacnpeaeéHHBIMHU apaMeTpaMu

1. IMapamerps! muaun: Ry = 3 OM/km, Lo = 2 MIu/kM, Go = 0, Co = 6-10”° ®/km. [pu yrimosoii

gactote ® = 2000 C™', onmpenenuTh BOTHOBOE CONPOTUBICHHE IMHUN Zg, K0SDDUIMCHT 3aTy-

xaHus o 1 Kodhuent daszsl .

2. Onpenenuth BOJIHOBOE COMPOTUBICHHE U KOIPPHUIMEHT PACIPOCTPAHEHUS OJIHOPOIHOM

JIUHUH, ecau Ipu XX €€ COMPOTUBIIEHUE PAaBHO Z|xx = 3864272 Owm, a ipu K3 Z;x3 = 4620e”

153735 Om, wacrora f= 800 ', £ = 10 kM.

3. Onpenenutsb napametpsl Ly, Cy BO3aymHON JTUHUKM O€3 MOTEPb, €CIIM €€ BOJHOBOE COIPO-

tusieHue Zg = 300 Om, a ckopocTh BoJIHBL V = 3+ 10° km/c, f=500 I'n.

4.0npenenuTh BXOJTHOE COMPOTUBIICHUE Zyx TUHUU O€3 TOTEPh ITMHOM B Y4 A (A- 1yIHiHA BOJIHBI)
B pexxume XX, eciii BOJIHOBOE conpoTusieHue uaun Zg = 1000 Om.

3.3.7 Moayas 7 Ilepexoa npoueccsbl B JMHEHHBIX 3JIEKTPHYECKHUX HENAX

L g Y 1. YTo NOHUMAIOT N0 He3aBUCHUMBIMH HadaIbHBIMU
L | ycnoBusiMu? Kak oHu onpenenstorcs? OnpeaenuTb
L R HayaJbHbBIC YCIOBUSA JIJII  TOKOB B BETBSX 3aJJaHHOU
T mern, ecit R=500M, C=10mMk®,L=0,1TH, U=

100 sin (314t + 30°).

2. Omnpenenuth 3HaueHUE ToKa 13(0+) B IEpBOHAYAIBHBII MOMEHT ITOCJIC KOMMYTAIIHH B
3aganHoi nenu, ecnu U= 100 B, R=10 Om, C =319 Mx®, L = 63,6 mI'H.

R L
_:M_/
u T R I3
v
#— Y -~ 3. Du3MYECKU CMBICI ¥ METOMKA OIPEIEICHUS
R, . BBIHYXKJEHHOMW M CBOOOIHON COCTABJIAIONIMX TIEPEXOIHOM
u(t) R,

AJIEKTPUYECKON BEITUYUHBI.

& OnpenennTts YUCIEHHOE 3HAaU€HHUE BBIHY)KJIEHHON U BbIpa-
KEHHE Ul CBOOOJHOM COCTABISIOMINX Uc(y, €CIH u(t) =
100 sin (314t +90°), =40 Om, R, =8 Om, L =50 MI'n, C =
30 Mx®.

4. PaccuMTaTh KIaCCHYECKUM CIOCOOOM M MOCTPOMUTH IrpauKu U3MEHEeHUs Toka B 1enu RL
IIpU MOAKJIIOUYEHUHN K UCTOYHHUKY HaIpsDKeHUs cuHycouaanbHoi gopmbl u=100sin(500t-
30%), ecim R=20 Om, L=0,1TIn,

5. Paccuutath U mOCTpOUTH rpaUKu U3MEHEHUs HApsbKeHUE U Toka B eMKocTH 1enu RC

npu BKIOYEHUH OT uctoyHuka nocrosiHHor DJ[C. Ecnin U=100 B, R=100 Om, C=100

MKO.
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6. Haiitu oneparopnoe uzoopaxkenue Toka I, (p) B 3alaHHOM 1IeNU MPUMEHEHUEM 3aKOHOB
Kupxroda.

7. Haiitn opuruHan Toka i(t), ecim omeparopHoe u3oOpaxenue (mo Jlamiacy) uMeeT BUJ
pL+R

(2pLR+3R*)p”

3.3.8 Moayas 8. Teopust moJis

1 . B anexTpudeckoM Moie 3apsKeHHOM OCH HaNpsHKEHHOCTh B TOUKe p paBHa 250 B/m. Haiitu
HanpsHKEHUE MEXy ToukaMu m u n, ecauRp=30cMm, Ry, = 15 ¢cm,

2. JlBa MOJIOKUTENBbHBIX TOYEUHBIX 3apsja q U 4q paclojOKEHbl B BO3AYyXE Ha paccTos-
HuM 12 cm apyr ot apyra. HaiiTu pacnosiokeHue TOYKH, B KOTOPOH HampsyKEHHOCTh
JIEKTPUYECKOTO MOJIs PaBHA HYIIIO.

3. Ilmockuii KOHJIEHCATOP € ABYMS CIOSAMM JUBJIEKTPUKA 3apsianiu A0 HanpsokeHus 100 B
U OTKJIIOUMIN OT uctounuka d; = d, = 1 em,&; | = € = 6. Haiitu snexkrpuyeckoe cme-
IIEHNE, HAPSYKEHHOCTh 3JIEKTPUYECKOI0 MoJIsl B 000MX AUIIEKTPUKAX.

+ -

€r1€r2

—0

d;d;

4. K uunuHapuYecKoMy KOHJIEHCATOPY, pauyc BHyTpeHHeH o0Kki1anku kotoporo Ry =5
MM, HapyxHo# R, = 1 cm, npunoxeno Hanpsbkeane U=100 B. Onpenennts Tok yTeu-

KI M30JISIHH, eCITH yeMbHAs MPOBOXUMOCTE P = 2*107 1/Om M.
R '

R,

5. Omnpenenuts paauyc Ry nosnycdepudeckoro 3a3eMianTens, HOrpy>KEHHOTO B INIMHUCTBIN
TPYHT, €CIIU uepe3 Hero nporekaer Tok [= 105 A, a MakcuMalnbHOE I1aroBOE HaIpskKe-
Hue He npesbimaer U = 50 B. Ilar yenoBeka npuHATh paBHbIM 0,8 M. Y enbHas npo-
BOJMMOCTb I'pyHTa ¥ = 5 X 107 1/0M M.

SIS S S S S
Ro
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Kounrtpoabnas pabdora Nel
«JJleKTpUYecKHe e CHHYCOUIAIBLHOI0 TOKA)

Cmpykmypa pabomor: J{1s 37€KTPUUECKON CXEMBbI BBIIIOIHUTH CIENYIOLIEe:

9.

10.

11.

12.

13.

14.

15.

Ha ocnoBanuu 3akoHoB Kupxroda cocraButh B 00111eM BUAEC CUCTEMY YPABHEHHM /ISl pac-
yeTa TOKOB BO BCEX BETBSX IIENH, 3amucaB ee B IByX (popmax: nuddepeHunanbHoil U cum-
BOJIMYECKOM.

OnpenenuTs KOMIUIEKCHI AEHCTBYIOIIMX 3HAYEHUN TOKOB BO BCEX BETBSIX OJHUM U3 METO-
JIOB pacyeTa JUHEHUHBIX JIEKTPUUECKUX LICTIEH.

OrnpenenuTh MOKa3aHWE BaTTMETPA: a) C MOMOIIBIO BBIPAXKEHUS JJISI KOMIUIEKCOB TOKAa U
HaMpsHKEHUs Ha BaTT™MeTpe; 0) no dhopmyne Ul cos ¢ .

[TocTpouts TOMOrpaduueckyro JuarpaMMmy COBMEIICHHYIO C BEKTOPHOW AuarpaMMoi To-
KoB. [Ipu 3TOM moTeHIIMAT TOUKU A TIPUHSITH PAaBHBIM HYIIIO.

[TocTpouTh KpyroByro auarpamMmy AJisl TOKa B OJJHOM W3 CONPOTHUBJICHUN LIENH MPU U3Me-
HEHUHU MOJYJISI 3TOTO CONPOTHUBIIEHUS B Mpeesax OT HyJs 10 OeckoHeuHOCTH. ConpoTH B-
JI€HUE, OJIeXkKAIee U3BMEHEHHUIO, OTMEUYEHO Ha CXEME CTPEIIKOM.

[TocTpouth rpaguk M3MEHEHUS TOKA B MMEIOIIEMCS CONPOTHBICHUH B 3aBUCUMOCTH OT
MOZYJI 3TOrO0 CONMPOTUBIIECHUS.

Hanucate BeIpakeHue Il MTHOBEHHOT'O 3HAYEHHS TOKa W HampsbkeHus. [loctpouts rpa-
(UK 3aBUCHUMOCTH YKa3aHHOW BEJIMYUHBI OT f.

Kontpoabhas padora Ne2
«TPEX®A3HBIE LIETTN»
Cmpyxkmypa pabombi:

Tpexda3zHblii reHepaTop C HECUMMETPUYHOW CUCTEMON CHHYCOHMIATBHBIX (Da3HBIX HAIIPSIK e-
uuit (Ea, Ep, Ec) muTaeT acMHXpOHHBIH ABUTaTENb M CTATHYECKYIO HATPY3KY, coez@i@HHy
cxeMbl wm ,coanementamu R, L, C. (Puc. Ne4 —1 ... No 4 —20).
3nauenus ¢asupix JJC reneparopa, yactoTsl ToKa (f), mapamerpos snemenToB cxeM (R, L, C)
¥ CONPOTUBJICHUI aCHHXPOHHOTO JIBUTATENS TOKaM MPSIMON M 00paTHOM MOCIIeI0BaTeIbHO-
crelt (Z1, Z,) npuBenensl B Tabnuie Ne 4 — 1. Onpenenuts:

5. Tok BO Bcex aieMeHTax Bcex (pa3 CXeMbl CTaTHUECKOW Harpys3KH, IBUTATEINs, TeHEpaTopa.

6. OnpenenuTs MOJNHYI0, AKTUBHYIO U PEAKTHUBHYIO MOIIIHOCTH, OTAaBa€Mble  T'€HEpaTOpPOM B

OCIIb.

7.1locTpouTh BEKTOPHYIO JHAarpaMMy TOKOB M TONOIpaUYecKyro JuarpamMmy HarpspKEHUH

3aJITAaHHOU IIETIH.

8. HOCTpOI/ITB BCKTOPHYIO AuarpaMmy TOKOB U HaHpH)KeHI/Iﬁ CUCTEM CUMMCTPUYHBIX COCTAB-

JIAOIIHUX.
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BOIIPOCHI JJIA ITIOAT'OTOBKH K 3AYETY II0 TOD (I yacts)

49. laTb omnpejeneHue EKTPUUECKON 1IeNH U €€ OCHOBHBIX 3JIEMEHTOB, YKBUBAJICHTHOU CX €-
MBI 3aMellleHust (MOJIeNN) pealbHOU 3IeKTPOycTaHOBKU. OOBSACHUTH (PU3UUECKYIO CYTh
AKTUBHOT'0, HHAYKTUBHOTO U EMKOCTHOTO COITPOTUBJICHUH.

50. ath onpeaeneHus MOHATHUM 3.11.C., HAPSDKEHUS, ToKa. BeipasuTh Hanpsikenue U g uepes
Bennunusl B, E, v Toxu 1; u I, mis 3amanHoi nenu, o0bsICHUTD.

a I1 UAB Iz B
51. Cxemsbl 3aMCIICHUA UCTOYHMKOB SHCPIrHUHU. ElCTO‘IHI/IKI/I 9.4.C., HCTOW_IMKHN TOKAa KaK CXCMbI

3aMEUICHUs peAIbHBIX UCTOYHUKOB SHEPIUU, UX CBOMCTBA, XapAKTEPUCTUKH, MIEPEXO] OT
OJIHOM CXEMBI K APYIOil.

52. O0BsicHUTH NTpUMEHEHHUE 3akoHa OMa ISl ydacTKa Ienu ¢ 3.J.c. BeiBectu hopMynbl aiis
pacuera TOKa B 3aJJaHHOU LEIIH.

1
1 o o
> U

53. JlaTh ompenencHUE OCHOBHBIX TOIMOJIOTMUECKHX JJIEMEHTOB 3JIEKTPUYECKUX CXEM: BETBb,
y3€Jl, KOHTYp Ha MPUMEPE CXEMbI: ONPEIETUTh KOJIMUYECTBO UX B CXEME.

E;
R4

54. Tlokasats Ha mpuMmepe 3amR110it cxenR3 meTon pacuera npoc’E, imeit nemu (npeobpasosa-
HUSI CXEMBI). '| '|

E, R, R4 Rs

55. late onpenenenusi 3akoHoB Kupxroda s snextpuyeckoit nenu. OObSICHUTD METOJIUKY
pacueTa JIEKTPUYECKON LIeTH HEeMOCPeICTBEHHBIM NMpUMeHeHHeM 3akoHoB Kupxroda Ha
IIpUMepe 3aJaHHON CXEMBI.




56. Iloka3aTh HWCHOIB30BAHHE MOTCHIMAIBLHON IUArpaMMbl, SHEPreTHUECKOro OalaHca s
MPOBEPKH MPABUIBHOCTH pacydeTa dJIEeKTpUIeCcKol 1enu. [TocTpouTs mOTEHIIUATBHYIO qUa-
rpammy Uit KOHTypa 3anandoit nenu. E,=5 B,E;=30 B, R;=R3=10 Om, R,=5 Om.

E,
R] B
R,
R;3
14

T LT

57. Ha npumepe 3a1aHHON CXEMBI ITOKa3aTh nocE1 oBatensHoOCTs M OCOGeHHOCTH pacueTa me-
TOJOM KOHTYPHBIX TOKOB.

[ 1 1
| IS L1
E3 R7 Rg

58. OOBSCHUTH MPUHIIUI HAJIOXKCHHS IS pacdyeTa IJIECKTPUUCCKUX Iernei. MeToaoM Haloxe-
HUSI ONIPEJIECTUTh TOKH B BETBSIX 3a/laHHON 1enu. OOBSICHUTD MOCIE0BATEIBHOCTh U OCO-
OSHHOCTH TOr'0 METO/Ia pacyera.

3,5A

L _

3B

59. CocTaBUTh MO METOJY Y3JOBBIX MOTEHLMAIOB JUIS 3a/laHHOM LIENU CUCTeMY OOOOIIEHHBIX

ypaBHEHUH, OOBSICHUTh METOJIUKY ompeneneHus Ko3(h(UINEeHTOB B ypaBHEHUSX, MOCIe-
JIOBATEJIbHOCTH JAJIBHEHIIErO pacyera.

60. IToxazarts pacueT TOKOB B BETBAX 3aJaHHOU LIEMH METOI0M ABYX Y3JIOB.

[
J5 R6
R] R4
] 1@ R[] QD
E, E,4 Es R,
[ I
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61.

62.

63.

64.

65.

66.

67.

68.

69.

IToka3aTh pacueT METOIOM PKBUBAJIEHTHOTO reHepaTopa (Ha NpuMepe 3aJaHHON CXEMBI).

TN
L NI
R, E; 14 Dm I:lR5 lls =?
-I_ 1
L "
3
I{2 E2 C‘

a8
ITokazaTh mOCIEI0BATEILHOCTD pacucTa TOKOB B BHGKTpH‘IeCKOﬁ Ocmnu ¢ HpeO6p330BaHI/IeM

CXEM TPEYIroJbHHKA NI 3B€3/1bl HA ITPUMEPE 33,[[3HHOI71 CXEMHI.

3 3

~\15B
—/

OCHOBHBIE MHOHSTHSA CHHYCOI/I,I[aJIBHOﬁ Q)YHKHI/II/I BHGKTpH‘IeCKOﬁ BCJIMYUHBI: aMIUIATY/JaA,
HadajJlbHadA (1)333, yrioBasa  4acToTa. OHpeIleJII/ITI) MIHOBCHHOC 3HA4YCHHUC TOKa

i= IOOsin(a)t + %j IS BpEMEHHU | = % ¢, ecau £=50TIm.

Jate onpeneneHue NEUCTBYIOLIMM U CPEIHUM 3HAUYECHUSAM DJIEKTPUUYECKUX BEIUYUH. BbI-
BECTH (POPMYJBI JIJIsi OMPEACIICHUSI 3TUX 3HAYECHUU Yepe3 aMIUTUTyAHOoe 3HaueHue. [lateb
ompeeseHre U J0Ka3aTh YUCI0BOE 3HAaYeHHE KOA((PUIIMEHTOB aMIUIUTYABI U POPMBI Kp -
BOM JJIs1 CHHYCOUJAJIbHBIX BEJIUYHUH.

OOBsCHUTH Ha3HAYECHHE U CITOCOO MOCTPOESHUS BOJTHOBBIX JUATPAMM JJIEKTPUUYECKHUX BEIIH-
yuH. Onpenenuts caBur 1o ¢asze ABYX CHHYCOMJAIbHO W3MEHSIONIMXCS BEITUYUH

i = 5sin(3 141 + %j, i, = 25in(3 14t + 300). N300pa3uth rpadudecku.

OOBsCHUTH Ha3HAYEHHE M METOJ MOCTPOCHMSI BEKTOPHBIX nuarpamm. HailTu ¢ momoiipio
BEKTOPHOM AMarpamMMbl TOK B HEPa3BETBJICHHOM 4aCTU LIENH, €CIU K Y31y MOAXOIAT JIBa
Toka i, =10x~/2sin(wr +45°) A, i, = 8x~/2sin(er +120°) A.

Ornucarp mpolecc B I€NU C aKTUBHBIM CONPOTHUBIIEHUEM, C UHAYKTUBHOCTBIO M C €MKO-
CThIO, MOJKIIOYEHHBIMH K UCTOYHUKY cuHycouaansHoi DJIC. lath onpeneneHue U 00b-
SACHUTH (PU3HUECKYIO CYTh MHAYKTUBHOTO U €MKOCTHOI'O COIPOTUBIICHHUS], YIJIa cIBUTa (a-
3bl MEXKAY TOKOM U HanpspkeHueM. [IocTpouTs 3aBUCUMOCTH TOKA, HANIPSKEHUS U MOIIH O-
CTH Ha UHAYKTHUBHOCTH B ()YHKIIMH BpEMEHHU (BOJIHOBBIE AMArpaMMbl) U BEKTOPHYIO A a-
rpammy.

Hcnonb3ys BTOpoil 3akoH Kupxroga v COOTHOIIEHUS MEX]y HalpsyKEHUEM U TOKOM Ha
anemenTax R, L, C, BeiBecTH (opMyiy JJIs pacueTa MOJTHOTO CONMPOTUBICHUS LIEMHU C MO-
cieoBaTeNbHO coeAnHeHHbIMU 3eMeHTamMu R, L, C. ITocTpouTs BEKTOPHYIO auarpaMmy
HaIPsPKEHUHN 3TOU LIETIN.

Hcnonb3ys nepsblil 3akoH Kupxroda u coOoTHOLIEHNS MEXly HAaPsDKEHUSIMU U TOKaMH Ha
anementax R, L, C, BeiBecTu (popmyny i pacuera MoJIHON HMPOBOJMMOCTH LIETH TEpe-
MEHHOTO TOKa C MapajuiesibHO coenumHeHHbIMU 37eMeHTamMu R, L, C. IlocTtpouts BeKTOP-
HYIO HarpaMMy TOKOB 3TOU LIEIIN.
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70. laTh ompejelieHHE pe30HAHCA HAMPSHKEHUM, MATEeMAaTHYECKOTO BBIPAKEHHS YCIOBHS €ro
cymectBoBanus. OCOOEHHOCTH peXHMa LIETH MPHU pe30HaHCe: TOK, HANpshKEHUe, cos O,
BEKTOpHAas quarpamma menu. JJoOpoTHOCTh KOHTYpA.

71. JlaTh onpeneneHue pe3oHaHCa TOKOB, M300pa3uTh BEKTOPHBIE JUAarpaMMbl TOKOB B PEXKHUME
pe3oHaHca jid uenu ¢ uaeansHeiMu L u C; ms nenu, rae nocnegosarensHo ¢ L u C
BKJIFOYEHBl aKTUBHBIE CONMpPOTHBIIEHUA. J[aTh 00bsACHEHUs] MOHATUS KO3(PUIIMEHTa MOII-
HOCTH, (OPMYITy ONPEEICHHS U CIIOCOOBI MOBBIMICHUS €T0 BEIHYHHEI.

72. OnpeneneHnue CONPOTUBIICHUS, TPOBOJIUMOCTH B KOMIUICKCHON (hopMe Hepa3BETBICHHOU

LIENIH, TPEYrOJbHUKU CONPOTUBJIEHUN M IPOBOAMMOCTEH. PaccuMraTh KOMIUIEKCHOE CO-
IIPOTUBJICHUE 3aIaHHOM LEIN.

L;=0,03 I'n, C; =200 Mx®d R; =10 0Mm, Ry =15 Owm,
R3;=100wm, f=50TIm, L,=0,03T=.

R, Li

G,
y 1

73. KommuiekcHasi MOIIHOCTD: TOJHAs, PEaKTHUBHAs, aKTUBHAsI COCTaBISIONIME. TpeyroibHUK
MonfHOCcTeH. COOTHOIIEHHE MEXY COCTABIISIIOUIMMHU KOMIIJIEKCHOM MOIIHOCTH ISl T10-
CJIeIoBaTeNbHOM U MapauieIbHON cXeM 3aMelleHus. bamanc MOIIHOCTH B LEMsX.

74. Tonorpaduueckasi tuarpaMmma: OrnpeiesieHue, METOIUKH TTOCTpoeHus, mpumeHnenue. C mo-
MOIIIbIO TOMOTrpaduuecKoi ¥ BEKTOPHON JUarpamMm OMpeaeNuTh B 3aJaHHOM Ienu TOKH [

u [, u Hanpsbxkenue Ha Bxone U |, €Ciu TOK I; = 1 A. 3uauenus conpotuBieHuit B Omax
yKa3aHbl Ha CXEMeE.

% ] /]
e 2
i 2 2
Is\l/ o
U, Iz\L Ta
2 2 |

75. OnipenenuTh TOKM B 3aJaHHON CXEMe, €CJIHM MapaMeTphl AJIEMEHTOB Ienu 3a7aHbl B OMax,
a HanpspkeHue ucrounuka U = 100 B.

& [ a MY Y
1 1
1
! 1
1 1
4 — [
| I B 11

76. laTh onpeaeneHne nenu ¢ B3auMOMHAYKIIMENH, OJTHOMMEHHBIX 328)KMMOB UHJIYKTUBHO CBS-
3aHHBIX 3JIEMEHTOB. MeTOJl SKCIEPUMEHTAIIBHOTO ONpPEIeNICHUs] OJHOMMEHHBIX 3a’KHUMOB.
CocTaBUTh SKBUBAJICHTHYIO CXEMY 3aMEICHHS 3aIaHHOM IIETTH.
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77. IlocnenoBarenbHOE COSAMHEHUE WHIYKTUBHO CBSI3AHHBIX 3JIEMEHTOB LEMU. YPaBHEHUS U
COTIPOTHBIICHUS LIENU B KOMIUIEKCHOU ¢opme. Tomorpaduueckast auarpaMma, eMKOCTHBIN
s dexkr.

78. YpaBHEHHUS, CONPOTUBICHUS, BEKTOPHAs U Tomorpaduyeckas auarpamma ILenu ¢ mapai-
JIENbHBIM COEAMHEHUEM UHAYKTHUBHO CBSI3AHHBIX 3JIEMEHTOB LIEIH.

79. CoctaBuTh cUCTeMy ypaBHEHHH 1o 3akoHaMm Kupxroda s pacdera TOKOB B 3aJJaHHOM 11e-
U C UHAYKTUBHBIMH CBS3SIMHU.

Y Y L Y Y
L] L3
R, R
E, L, E
3

80. Cxema 3amelleHus, ypaBHEHHsI U BEKTOpHasl quarpamma TpaHcopmatopa 6e3 deppomar-
HUTHOTO CEPJIEYHUKA.

81. O6ocHOBaTh METOJ MPeoOpPa30BaHUs JIBYX MHAYKTUBHO CBSI3aHHBIX 3JIEMEHTOB, IpUCOE-
JUHEHHBIX K OJJHOMY y3J1y B 9KBUBAJIEHTHYIO CXeMY 0€3 MHAYKTUBHOU CBSI3U.

82. OCHOBHBIE MOHATHS O YETHIPEXIIOIIOCHUKE, HA3HAYEHUE, CXeMa, OCHOBHbIE (DOPMBI 3aMHucH
YPaBHEHH I YETHIPEXITOTIOCHUKA.

83. JlaTb BBIBOJI MaTEMaTHUYECKON CBSA3M MEXAY KO3(PUIMEHTaMU YEeThIPEXIIOMOCHUKA U Ta-
pamerpamu I1 u T oOpa3HBIMU cCXeMaMH 3aMEIIICHHUSI.

84. CoctaBuTh (hopMyiTy pacuera MOCTOSHHBIX YETHIPEXIOJIIOCHUKA 110 JJaHHBIM ONBITOB XO0JIO-
CTOTO XO0Jla U KOPOTKOI'O 3aMbIKaHUs NPU BKIIOUEHUU MCTOYHMKA K NEPBBIM 3aKUMaM H
OTbITa KOPOTKOT'O 3aMbIKaHUSI PU MOAKIIOYEHUH UCTOYHUKA KO BTOPBIM 3aKHMaM.

85. Meroauka MOCTpOEHUsT KPYrOBOW JHarpamMMmbl aKTUBHOTO JBYXIOJIOCHUKA. OnpenencHue
ANEKTPUYECKUX BEJIMYMH IO 3JE€MEHTaM JuarpaMM. Pacuer macimtaboB 31€KTPUYECKUX
BEJINYMH.

86. MeroaMKka MOCTPOEHUS KPYroBOM JuarpaMMbl YeThIpeXMoatocHuKa. OmpeneneHue 3Jek-
TPUUYECKUX BEJIMYMH IO 3JIeMeHTaM auarpamm. Pacuer macmTa®oB 37€KTPUUYECKUX BEIHU-
YUH.

87. Henunelinbple anexkrtpuueckue nenu. CBoMCTBAa HEIMHEHHBIX RJIEMEHTOB M MX XapaKTepu-
ctuku. Crarnueckue u auddepeHnnaibHble CONPOTUBIEHUS. 3aMeHa HEJIMHEWHOro Co-
IIPOTHUBJICHUS] SKBUBAJIEHTHBIM JIMHEWHBIM U D/C.

88. Pacuer mpocTeMMX HEIMHEWHBIX IeNeld INPU HMX IMOCIEA0BATEIbHOM, MapaJUIEIbHOM U
CMELIEHHOM COEUHEHUS.

89. [Toka3aTpe pacyeT CI0KHBIX HETMHEWHBIX AIEKTPUUECKUX IENel Ha IPUMEPE CXEMBI.
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90. IToka3zatp pacuer Toka B HC 3aganHoii nienu R;T0/10M 3KBHBaJIE€HTHOI'O r€HEpaTOpa.

LI \5
HC E,
R
— \E:
| I— | U
O
R;

91. Iloka3aTh METOIUKY 3aMEHBI HECKOJIBKUX NapajlienbHbIX BeTBel, coaepxamux HC nu D1C
OJIHOM SKBUBAJICHTHOW (Ha MPUMEPE CXEMBI).

HCl1

92. MarnutHble cBoiicTBa BeulecTB. OCHOBHBIE XapaKTEPUCTUKU, CBOMCTBA MArHUTHBIX MaTe-
puanos u BenuuuH (B, H, p).

93. MarnutHble nenu. OmnpezeneHusl. 3aKOHbl MarHUTHBIX Lienei. (3aKOHBbI IMOJIHOIO TOKa,
Owma, Kupxroda).

94. Pacuer Hepa3BEeTBICHHBIX MarHUTHBIX 1eneil. [Ipsamas 3agaua
Ha IPUMEPE MArHUTHOM LIENH U3 AIEKTPOTEXHUUYEeCKOM cranu 3412.

95. Pacuer Hepa3BETBIEHHBIX MarHUTHBIX Iemnedd. OOpaTHasl 3ajaya HA MpUMEpe 3aJaHHOU
nenu. Marepuan — 3JIeKTpOTeXHUUeCcKas ctayib 3412.

20cMm
=
1 $—40c —r ga
s | £ ' ¢?
é <_i_;>o)0 o
on #| >—I$ JI\ T
A\ 4 - — —
20cm

96. Iloka3zaTe METOAMKY pacyeTa pa3BETBICHHON MarHUTHON LIEIH.

<®;, D <D
LA

>
— 1 03
— ! mﬁ)z Q‘iél

lnnY

L =L =Lo>0n,>0n; Li=40;=20, 2S51=25;=9S,

97. Iloka3aTh METOAMKY pacueTa MarHUTHOW IIETHM TOCTOSHHOTO MarHuTa. Paccumrarh mar-
HUTHYIO UHAYKIUIO B 3230p€ MAarHUTHOM IETIH C TOCTOSITHHBIM MarHuToM, eciiu £, = 16 cMm,
2
Su=S;=9cm", ;=2 MMm.

______________ . KpuBas pasmaranuuBanusi.
1
| 1
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1
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10.

11.

12.

13.

14.

15.

16.

IK3AMEHAIIMOHHBIE BOITPOCHI 110 TO2

1. YcTpolcTBO M NpHHIMN JIEWCTBHS Tpexda3Horo reHeparopa. MapkupoBka 0oOMOTOK U
BEIBOJIOB. Tpexdasnas cucrema DJIC. BomHoBas u BekTopHas quarpammbl. [Topsimok de-
penoBanus ¢as.

2. 3anucaTh BBIPOKEHHS JJIsl HANPSDKEHUH CHUMMETPUYHOM Tpex(a3HOW CHUCTEMBI JUIs

MT'HOBEHHBIX 3HAYE€HUH B KOMILJIEKCHOM (opMe, ¢ MOMOILIbI0 OIlepaTopa MOBOpPOTa Ha

120°. [IpencraBuTh ee rpauecKy B BHJIE BEKTOPHOIN M BOJIHOBOM HArpaMM.
JlaTb ompeneneHue cXembl COEAMHEHHsS 3JIEMEHTOB Tpex(a3zHOro yCTpPOMCTBA B 3BE3AY.
MapxkupoBka, Hanpasienuss I/{C, TokoB u HamnpsikeHud. Da3Hble U JTUHEHHBIE TOKU U Ha-
HPSKEHMsI, COOTHOILIEHHS MEXly HUMH. BekTopHas u Tonorpaduueckast 1uarpaMMesl.
Jlate ompezneneHue CXeMbl COCTUHEHUS 3JIEMEHTOB TpexX(a3HOTO yCTpOHCTBAa B TPEYroiib-
HUK. MapkupoBka, HanpasieHus IJC, TokoB u HanpsukeHud. Pa3Hble U JIMHEHHbBIC TOKU U
HaNpsDKCHUs, COOTHOIICHUS MEXy HUMH. BekTopHast u Tonorpaduyeckas AuarpaMmebl.
Meroauka pacdera TpexdasHbIX Ienell ¢ HECUMMETPUYHOM CTaTUYECKOW Harpy3KoOu W uc-
TOYHMKOM, COEAVMHEHHBIM TPEYrOJBbHUKOM, IIPU OTCYTCTBHUU COIPOTHUBIICHMS JIMHEHHBIX
npoBoJIoB. Tonorpaduyeckas u BEKTOPHAsL JUarpaMMBbl.
Mertonuka pacuera Tpex@aszHbIX LENeil ¢ HECUMMETPUYHOW CTaTHYECKOM Harpys3koil, co-
€/IMHEHHOM B 3Be31y, NPH 3a/laHHOM cucTeMe (Da3HbIX HanpspkeHuil ncrounuka. Kak crpo-
uTCs TOomorpaduyeckas U BEKTOPHAS JHarpaMMa 3TOW IeTH 1o pe3ysbTaTaM pacyera’?
Mertonuka pacyera Tpex(das3HbIX Iiernell ¢ HeCUMMETPUYHON CTaTUYECKOM Harpys3koi, co-
€JMHEHHOM TPEYrOJIbBHUKOM, IIPY HAJIMYUU CONPOTHUBIIEHUM B JIMHEMHBIX NpoBoAax. Mcrou-
HUK CUMMETPHUYHBIH.
Mertonuka pacuera Tpex@asHbIX LENeil ¢ HECUMMETPUYHOW CTaTHYECKOM Harpys3koil, co-
€IMHEHHOH B 3B€31y, TP 33JaHHON HECUMMETPUYHON CUCTEME JIMHEWHBIX HAIPSKEHUM.
Mertonuka pacuera Tpex@aszHbIX LENeil ¢ HECUMMETPUYHOM CTaTHYECKOM Harpys3koi, co-
€MHEHHON TPEYrOJbHUKOM, NPU HAJIUYHMHA COINPOTUBICHUM B JIMHEHHBIX NPOBOJAX M 3a-
JTAHHOM HECUMMETPUYHON CHCTEMOM JIMHENHBIX HAIPSHKCHUN.
AKTHBHAas1, peaKTHUBHAs U MOJHAsi MOIHOCTh TpeX(a3HOH 1enu, Npu COeANHEHUH HAaTrpy3KH
B 3BE€3/ly U TPEYTOJIbHUK.
Jloka3aTh BO CKOJIKO Pa3 TOKHM U MOIIHOCTh CUMMETPUYHOHN Tpex(a3zHON Harpy3kH, COe1H-
HEHHOW B TPEYrOJIbHHK, OOJbIIE TOKOB U MOUIHOCTH ITOW K€ Harpy3kH, COeJUHEHHOU B
3BE31Y.
C nomouipo MeToJa IByX y3JI0B JaTh aHAIM3 pexuma paboThl Tpex(a3HOro NpUEMHHUKA C
aKTUBHOMN Harpy3KoM, COeIMHEHHOH B 3Be3]ly, IpHu 00phIBe (pa3bl A npuemnuka. [loctpouTtsb
BEKTOPHYIO AHarpaMMmy TOKOB U TONOIpaUUYECKyI0 IUarpaMMy HaIpsiKeHHH.
C noMo1Ip0 MeTo/1a IByX Y3JIOB JJaTh aHAIU3 PeXHUMa paboThl Tpex(a3HOro NMpHUEeMHHUKA C
AaKTHBHOHM Harpyskol, COEIMHEHHOro B 3Be3]ly 0€3 HyJIeBOTO MPOBOJA, IPU KOPOTKOM 3a-
MBIKaHUU OJHON U3 (a3 Harpy3ku. [locTpouTh BEKTOpHYIO JuarpaMMmy TOKOB M TONOIpa-
¢uyeckyro quarpammy HarpspKEHUH.
JlaTe aHanu3 pasaMYHbIX HECUMMETPUUYHBIX PEKUMOB IPUEMHHUKA, COCIUMHEHHOIO B 3BE31Y
C HyJIeBbIM MPOBOJIOM. [I0CTpOUTE BEKTOPHYIO JUarpaMmy TOKOB U Tororpapuyeckyro aua-
IrpaMMy HaINpsKEHUH.
Jatb aHanu3 pexxuma paboThl Tpex(a3zHOro MpHUEeMHHUKA C HAarpy3Koil, COeIMHEHHOM B Tpe-
YTOJILHUK, U 00pbIBe 0J1HOU (ha3bl mpuemHHKa. [IoCTpOUTH BEKTOPHYIO TUarpaMMy TOKOB
U Tororpapu4ecKyro quarpaMmy HalpsHDKeHUH.
Jatp ananu3 pexxuMa paboThl Tpex(a3HOro NpHeMHUKa C HAarpy3Kol, COeIMHEHHOH B Tpe-
YTOJIBHUK, IIPX Pa3pbIBE OAHOW M3 JMHUW. [IOCTPONTH BEKTOPHYIO AMArpaMmy TOKOB U TO-
norpau4ecKyro 1uarpaMmy HarpspKeHUi.

88



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

OneHuTs 0COOEHHOCTH CXEeM BKIIIOYEHHS Tpex(a3zHOro MpUEeMHHKA B 3BE31Y, 3BE3/y C HY-
JIEBBIM MPOBOJIOM U TPeyrojbHUK. [lokazaTh METOAMKY MOCTPOEHUS TONMOrpaUUecKuX Aua-
IpaMM IO ONBITHBIM JJAHHBIM, HAX0X/I€HUS HAIPSKEHUSI CMEILEHUS HEUTPaIH.

Kakue TpexdaszHble 1lenu U B KaKUX PEKUMAaX PACCUUTBIBAIOTCS METOAOM CUMMETPUUYHBIX
cocraBisonmx? KpaTko M3m0KuTh METOAMKY pacuera. OnpenenuTb CUMMETPUYHBIE CHC-

TEMBI JIIA 3aJaHHOM CHCTEMBbI (Da3HBIX HANPSKCHMI: U A=200 B, U 1321806:'j120 B, U c=
220¢” B.

Paccunrath MCTOAOM CHUMMCTPUYHBIX COCTABJIAIOIIWX TOKH ABUTATCIIA, HOTpC6H$IeMbIe oT

CETH C HANPSHKCHUEM: U A=220 B, U BZZOOe'j% B, U c= 180¢"° B. ConpoTuBiIeHUs ABUTA-
TeJsI TOKaM MPsIMOU mocienoBaTenbHocTH: Z; = 5 + j5 OM, Tokam 00paTHOM mocienoBa-
TENLHOCTH: Z,=0.5+70.50mMm, Zy= .
Kak ompenenuTts conpoTuBieHus Tpex(a3HbIX LENei ToKkaM NpsAMoid, 0OpaTHOM U HyJIEBOU
nocienosarenbHocTU? ITokasats cBoiicTBa cxeM Tpex@a3HbIX Lieneil B OTHOLUIEHUH CUMMET-
PHUYHBIX CUCTEM IPSAMOi, 00paTHOM M HYJIEBOH MOCIEI0BATEIHLHOCTH.
3anucarh pacueTHble (DOpPMyJBl M IOKa3aTb METOJUKY PAa3JIoKEHUS HECHHYCOMJAIbHOM
(GYHKINU 3TIEKTPUYECKOI BETMUMHBI TPAaBUIBHOM (popMbl B psin Dypee.
3anucarh pacyeTHble (POpPMyJBI U IOKa3aTb METOJUKY PAa3JIOKEHUS HECHHYCOMJAIbHOM
(GYHKINY STIEKTPUIECKOIN BETMUMHBI, 331aHHON Tpaduuecku, B psx Oypbe.
[Toka3aTb 0COOEHHOCTH CUMMETPUYHBIX HECUHYCOMJAJIbHBIX MEPUOJUUECKUX (PYHKIMH npH
paznoxxeHuu B psig Dypee.
IToxazaTe METOOMKY pacueTa JUHEHHBIX IJIEKTPUUYECKUX
—1 1 1 nernen ¢ uctounukamu HecunycounanbHot DJIC. Paccun-
R R, TaThb TOK MOTPEOJseMbIi OT MCTOYHHMKA JAHHOW LIENbIO,

%L CT npu u=100+30sinar +5sin3a¥ B, R; =R, = 5 Om,
L=0.05TH, C=50 Mmx®, f=50I'.

A
&z

Jatb ompeneneHus U moka3aTh (OPMYIBI A pacdyera CPelIHUX MO MOAYJIO U JNEHCTBYIO-
IIUX 3HAYCHUH AJIEKTPUUYECKUX BEIUYUH, KOIPIUIIUEHTOB (HOPMBI KPUBOHM, aMIUIUTYABI U
VCKaXEHHUS.

Onpenenuth  CpeIHEB3BEIICHHBIM  COSQ  JIMHEWMHOW  1enH, TOTPeOsiomend  TOK

i=04+12 Sin(a)t +30° )+ 0.65 Sin(3a)t +45° )A OT  HCTOYHUKA  HAlpsKEHHs  C
u =120+ 72sin(wt +76° )+ 44sin(3er —15°)B.

OO6ocHOBaTh M TMOKa3aTh KJIACCU(PHMKAIMIO BBICIIUX TapMOHUK B Tpex(a3HbIX ILEMAX, KaK
Tpex(}a3HbIX CHMMETPUUYHBIX COCTABISIOUINX Pa3IMUHBIX MOCIEI0BATEIbHOCTEH.

[Toka3atb cBoicTBa Tpex(a3HbIX MCTOYHHUKOB C HECHHYCOMJAJIbHBIM HANpsHKEHUEM, NPH
COEIMHEHUH UX B «OTKPBITBIN» U «3aKPBITBII» TPEYTOJIBHUK, 3BE3/Y.

Kak paccunrtarh nokasaHus npuOOpoOB B 3aJaHHOI 1ie-
A JUIsl ABYX ITOJIOKEHUN KIIFOYa, €CIU HalpsHKEHUs

(A—1]
\_/ . CUMMETPUYHOTO TpeX(a3HOro MCTOYHHKA HECHHYCOHU-

€
an
N\
N @ [ |—{N, nanbHbI U paBHBI €, =€, +¢€; +é;.
N
N

- [

%

—®
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30.

31.

€BC
32.

33.
34.
35.
36.

37.

38.

39.
40.

41.

Kak onpenenuTs TUHEWHBINA TOK ¥ TOK B HYJIEBOM IPOBOJIE CUMMETPHUYHON TpexdazHoH 11e-
/\f‘* U, €CIHU HaIpsDKEHNE MCTOYHHMKA HECHHYCOU-
%eglanwo up e, Fe +e;+es

N
N
N

Cc

®

Kak onpenenute nedcTBylOLIEe 3HAYEHUE JIU-
HEHHOT0 TOKa CHMMETPUYHOHN TpexdaszHoii 1e-
M, €CIU HANPSKEHWE MCTOYHHMKA HECHHYCOM-
JQIbHO W PAaBHO ¢, =e, +¢; +e5.

Cca €AB Zca "

Zpc

1 B

Kak paccuntaTh aKTHBHYIO, PEAKTHBHYIO M IOJHYIO MOIIIHOCTH CHMMETPUYHOHN Tpex (hazHOi
LeNU ¢ HECUHYCOMJAIbHBIM HAIPSXKEHUEM HCTOYHUKA, €€ COSPp , KOAPOUIMEHT MOIHO-
cTu?

WHepryoHHble U O€3MHEPLMOHHBIE 3JIEMEHThl B HEJIMHEHWHBIX LIENAX MEePEeMEHHOro TOKa.
OOBSICHUTD IPUYUHY HECUHYCOMIATBbHOCTH TOKA B LIEMU [IEPEMEHHOI0 TOKA C KaTyIIKON Ha
(beppOMarHuTHOM CepJACYHUKE, MPU MOAKIIOYEHUH €€ MCTOYHUKY CHHYCOMJAIbHOIO Ha-
npspkeHus. [loctpouts kpuBsble.

OOBACHUTD METOJ 3KBUBAJIECHTHBIX CHHYCOMJ, ONpEACICHUE aMIUIMTY M HadalbHbIX (a3
DKBUBAJICHTHBIX cHHycou. [loTepu B cTanu. Yder noreps B CTAIU JUIsl METO/1a SKBUBAJICHT-
HBIX cuHycoua. O60cHOBATH (POPMYIIBI OIPEeNICHHs] MOLIHOCTH NOTEPh HAa BUXPEBbIE TOKU
Y Ha TUCTEPE3HC.

[lenu mepeMEHHOro TOKa C KaTyIIKON Ha (peppoMarHUTHOM cepiaeuHuke. Pexxum paboTsl,
YPaBHEHHS, DKBUBAJICHTHAsI CXEMa 3aMEILEHUs, BEKTOPHas Juarpamma.

Karymika Ha geppoOMarHUTHOM CEepJ€UYHUKE IMOJKIIOUEHA K MUCTOYHUKY CHHYCOUJAIBbHOIO
HanpsbkeHus. Kak M3MEHUTCsl akTUBHAs MOIHOCTh, OTpebuisieMas KaTyIIKOM, pU U3MEHe-
HUU YaCTOTa HAIPsDKEHUS B 2 pa3a M COXpaHEHUU HEU3MEHHOMN €ro aMIuIuTyIbl?

Kakue napameTpsl cXxeMbl 3aMELIEHNs KaTyIIKH Ha (JeppOMarHUTHOM CEp/IC€UHUKE U3MEHST-
Cs, U KaK, Ip¥ U3MEHEHUHM YacCTOThl IHTAIOUIETO CUHYCOUJAIBHOTO HAIPSKEHUS U HEU3-
MEHHOW amIumTynae?

PaccunTaTe M0 1aHHBIM OIIBITa ITApaMETPhI SKBUBAIICHTHON CXEMBI 3aMEIICHUS KaTylIIKHA Ha
dbeppomarautHoM cepreunuke. P =16 Bt, Uc =100 B, 1=0.2 A, R =5 Om, X;s =100 Om.
Hate onpenenenue heppope3oHaHca TOKOB, TOCTpouTh BAX miis kaxkmoro sjaemMeHTa u Bee
nenu. C moMoIIbI0 BEKTOPHBIX JUarpaMM OOBSICHUTH XapakTep LeNy B Pa3IHYHBIX PEKU-
Max M INPUYMHBI HecoBnaaeHus pacueTHbiXx BAX ¢ peansHbiMu BAX.

Jlatp onpenenenue ¢peppope3oHaHca HanpsHKeHUH, TocTpouTh BAX 11 Kax/10ro 3j1eMeHTa
u Bcelt nenu. OOBACHUTh TPUYUHBI CKAYKOOOPa3HOTO U3MEHEHUS! TOKOB B Pa3IMYHBIX pe-
KUMax.

HauepTtuth cxemy npocreiiiiero crabunnzaropa HanpsbkeHus Ha anementax L, R, C. C no-
moupio BAX moka3are NpUHLIMIT CTAaOMIM3ALMKM HANpPsDKEHUS HA BBIXOJE HMCCIETyeMOM
CXEMBI.
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43.

44,

45.

46.

47.

48.

49.

50.

Jatp onpeneneHue Leneil ¢ pacnpeneeHHbBIMU MapaMeTpamMu, OJHOPOIHBIX JJIMHHBIX JIH-
Hui. [IpuBecTy mpuMepsl peasibHbIX YCTPOMCTB U 10Ka3aTh, YTO OHU SBJISIOTCS TAKOBBIMH.
CocTaBuTh CX€My 3aMEIEHUs LIENH C paclpeAe]eHHbIMUA NTapaMeTpamMu (JUIMHHOM JIMHUM),
JaTh ONpeAeNieHUs] IEPBUYHBIX MapaMeTpoB, UX pazmepHocTu. CoctaBuTh AuddepeHnnanb-
HbIC YPaBHEHUSI OJJTHOPOIHOM JTUHUU.

[Toxazate pemenue nuddepeHImanbHbIX YpaBHEHUN JTUHHONW JIMHUU ITPU YCTAHOBUBILIEMCS

CHUHYCOM/IaJIbHOM IIpOLIECCE.

Kak onpenenuTs BOJIHOBOE CONMPOTUBIECHUE U KOA(D(PUIMEHT pacnpocTpaHEHUs Ui OJHO-

ponHoi nuHUK? KakoBbl (U3MYECKUI CMBICT M PAa3MEPHOCTH ITHX XapPaKTEPUCTUYECKHUX

rnapaMmeTpoB?

[Toka3zatb BbIBOJ (OPMYI JUIsl pacueTa KOMIUIEKCOB HANpsHKEHUS UM TOKA B JIMHUU TP 3a-

JTAHHBIX HAINIPSKEHUSAX U TOKaX B HA4aje U B KOHLE JIMHUMU.

JlaTh BBIBOJ MATEMATHUYECKOTO BBIPAXKCHHS U TpaUuecKu N300pa3uTh HAMPSDKCHUE U TOK B

0001 TOUKE JIMHUU TSI IPSMON U 00paTHOM OErymux BOJIH.

JlaTp aHaM3 OTHOPOTHON JIMHUY TPU PA3IUUHBIX pexkuMax pabotsl: XX, K3, Harpy3ounslit

pexuM, Kak HasmokeHue pexxumoB XX u K3. Iloka3zare crocoOwl onpeneneHuss Zg U 7y 1O

JAHHBIM 3THX PEKUMOB.

Jatb onpenesneHue TMHUN 6€3 MoTepb, POpMyIIbl Ui pacuera Zg U Y, HAMPSKEHHUS U TOKA B

10001 TOUKE JTMHUH.

JlaTtb ompeneneHUe BXOJHOTO COMPOTUBICHUS JHHHUM, (POPMYJIBI ISl pacyeTa 3TOro IMapa-

MeTpa AJis JJIMHHOM JIMHUM C Harpy3Koi, IpU COIVIacOBaHHOW Harpyske. Onpenenurhb Bbl-

pakeHue JJisi BXOJHOTO CONMPOTHUBJICHUS TUHUM 0e3 moTeps B pexkumax XX u K3, uzobpa-

3UTh rpaUKU MX U3MEHEHUS B (YHKIIMH OT PACCTOSIHUS IO KOHIA (MM HaYaJ1a) JINHUU.

51. B kakux nensix, Korjaa U nouyeMy BO3HHMKAIOT NepexoAHble npoueccel. Korna HaunHaercs
U KOTJla 3aKaH4YMBAeTCs MepexoaHbli npouecc? OnpenenuTbh HaupsKEHUE Ha eMKOCTH B
MEPEXO0IHOM TpoIlecce LEMu MpH MepeKIYeHnH Kitoua u3 1 Bo 2 monoxkenus. ei(t) = E;
=200 B, C=20 MKq), ez(t) = E2 = 0, R] = R2 =1 xOm.

52. JlaTh omnpeneneHue 3aKOHOB KOMMYTAIIMH, OOBSCHUTh UX PEATbHOCTH U UCIIOJIb30BAHUE B
pacuere nmepexoaHbIX mporeccoB. Onpenenuts 3HaueHue HanpsikeHust Uy (0+) B MOMEHT
kommyTanuu (t = 0) g 3a1aHHO 1IeTH, eClu € = 2OOSin(3l4t + 450) B,R=100mMm, C=
319 Mmx®, L = 63,6 mI'H.

53. Uro Takoe He3aBUCHMbIE U 3aBUCHMbIE HayaJlbHbIE YCJIOBHS MpPHU pacueTe MEepexoIHbIX
MIPOILIECCOB, KaKk OHM ompeaenstorcsa? OnpenenuTs 3HaueHne Toka i, (04) B MOMEHT KOM-

myTaruu (t = 0) 1 3aJaHHOM CXEMBI, €CITH e= 141sin(314t + 450) B, R; =2 Owm,
R, =4 OmMm, R; =2 M, C=300 MxD,
L=19,1 mI'n.

54. ChopmynupoBaTh 11eJib pacyeTa MepexoHOTo mnpoiiecca B mnenu. [lokazars mocienoBa-
TEJIBbHOCTh pacyera MepexoIHbIX MPOIECCOB B AIEKTPUUYECKUX LEMAX KJIACCUYECKUM CIIO-
coboMm Ha mpumepe 3aganHou cxeMbl. E =100 B, C =300 Mmx®, R =10 Om, L = 5 mI'H.

55. ®usnueckuil CMBICT U METOJIMKA OMpEeNieHUs] BBIHYKJICHHOM M CBOOOIHOW COCTaB-
JSIOIIUX TEPEXOTHON DIEKTPUUYECKON BeNMMUMHBL. OMNpeenuTh YUCICHHOE 3HaYeHUe
BBIHYXJICHHOH 1 00I1iee BhIpayKEHUE ISl CBOOOTHOM COCTABISIONIUX MEPEXOIHOMN BElU-
annp Uc 3a/1aHHOi CXEMBI. e = 1000sin(314¢ +90°) B, R, =4 Om, R, =
8 Om, L =50 mI's, C= 30 Mx®.

56. IlokazaTh KIaCCHYECKUM METOJIOM PacuéT MepeXoIHOTO MpoIlecca U MOCTPOUTD rpauku
W3MEHEHUS TOKAa M HAMPsHKEHUS Ha MHAYKTHBHOCTH Iienu RL mpw monakimodeHnu K uc-
TOYHUKY noctosiHHoro Toka. U=100 B, R=20 Om, L=0,2 I'n.

57. PaccunTarh KIacCHYECKUM CIIOCOOOM M MOCTPOUTH rpapuky M3MeHeHus Toka B 1ienu RL
IpY TOJKITIOUEHUH K MCTOYHUKY HampsbKeHHs cuHycounansHou ¢opmbl u=100sin(500t-
30%), ecim R=20 Om, L=0,1TH,
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75.

76.

PaccunTarh KJIaCCMUECKUM CIIOCOOOM M MIOCTPOUTH TpadrKH U3MEHEHUs ToKa B 1enu RL
Opy  MOAKIIOYEHWHM K  HCTOYHUKY  HANPSHKEHUS  CHHYCOUJANbHOW  (hOPMBI
u=100sin(500t+¢), eciu R=20 Owm, L=0,1I'n,

Paccunrtarh Ki1accuueckuM crmocoOOM M MOCTPOUTH Ipaduku U3MEeHEeHus Toka B 1ienu RL
Opd  TOAKIIOYEHHMM K  HCTOYHUKY  HANpSOKCHUS  CHHYCOMIAIBbHOH  (hOpMBI
u=lOOsin(500t+(p-9OO), ecsii R=200mM, L=0,1TH,

PaccunTath ¥ mocTpOUTh TpaKi U3MEHEHHsI HANpsDKEHUE U TOKa B eMKocTu nenu RC
npu BKIOYEHUH OT MctouHuka noctostHHod DJIC. Ecim U=100 B, R=100 Om, C=100
MKO.

Paccunrtarh KilacCHU4eCKHM CIIOCOOOM U MOCTPOUTH rpa@UKy U3MEHEHUS TOKAa U Hamps-
JKEHUSI Ha €MKOCTU IpU pa3psle ee Ha akTuBHoe compoTusieHue, ecau Uc(0)=100 B,
R=200 Om, C=100MkD.

PaccunTath 1 mocTpouTh rpaduKky N3MEHEHHS HAPSKEHUSI HA €eMKOCTH IIPH BKJIIOUEHUU
nenu RC Ha cuHycouganbHOE HaIpsDKEHHUE MPU pa3inuHbIX (azax BkiIoueHus yy= 0,
Yu= ¢ + .

Hanucars popmyny npeobpazoBanus Jlamnaca, mokasaTh OCHOBHbIE CBOWCTBa M300pa-
JKeHUS HarboJiee yrmoTpeOsIeMbIX B 3JICKTPOTEXHUKE (DYHKIIHH.

Haiitu oneparopnoe nzobpaxenue Toka I, (p) B 3aJjaHHOI e MPUMEHEHHEM 3aKOHOB
Kupxrodga.

[TokaszaTh BBIBOJ (DOPMYJIbI Pa3JIOKEHHs JUIS MEPEX0a OT OIEPATOPHBIX H300paKEHHIA
¢ynkuuu k opurnHany.llokaszaTs nociaenoBaTeabHOCTb ASUCTBUIM NpU Mepexojie OT U30-
OpakeHUs! K OPUTHHATY C TIOMOLIBIO (POPMYJIIBI Pa3I0KEHUSI.

Hanucare mosiHyr0 cUCTEMY YpaBHEHHMH HJIEKTPOMArHUTHOTO TOJISI B WHTETPaIbHOM
dopme. OOBACHUTH (PU3NYECKUN CMBICI KaXI0T0 U3 YPaBHEHHH.

[Toka3zatp mepexo1 MaTeMaTHIECKOTO BBIPAKEHUS 3aKOHA AIIEKTPOMArHUTHON MHTYKIIHA
OT MHTErpanbHOM K quddepeHunanbHoil Gopme. 3anucaTh MOJIyYEHHOE BBIpAXKEHHE B
NPSMOYTOJIEHOM CHCTEME KOOPIUHAT.

[Tokaszats mepexoj Teopembl ['aycca oT mHTerpagbHOW K IuddepeHanbHol popme.
OOBSACHUTh MaTEMAaTUYECKOE TIOHSTHE «IWBEPTeHIMSI BEKTOPay», 3alicaTh BBIPAKCHHE
TeopeMsl ["'aycca B quddepeHranbHoi GopMe B IpSIMOYTOJIbHOM cucTeMe KOOpIUHaT.
3amucarh MOJIHYIO CUCTEMY YPaBHEHUH AIIEKTPOMArHUTHOTO OIS B AU hepeHTnantbsHON
¢dopme. OOBACHUTD (HU3NUECKUN CMBICIT KXJI0TO U3 HUX.

[Toka3zatre BBIBOX (hOopMyn pacyera MOTEHIMANIa, eMKOCTH JBYXIIPOBOJHOW JIMHUH 0e3
yuyeTa BIUSHHS 3eMJIH.

[Toka3arpe BBIBOJ (hOpMYIT pacueTa HAaNPSHKEHHOCTH Y MOTEHIIHANIA TTOJISE M eMKOCTH KOAaK-
CHAJILHOTO KabeJsl.

OOBSICHUTH CYyTh METO/IA 3€pKaIbHBIX N300paxeHuil. JlaTe BbIBOA (OpMYII ONpeaeIeHUs
NOTEHIMAJIa U eMKOCTH JIByXIIPOBOJHOMN JIMHUY C YUETOM BIUSHUS 3€MJIH.

OnpenenuTh CUCTEMY ypaBHEHUH, ONMHCHIBAIOIINI AJIEKTPHUECKOE TI0JE TOCTOSHHOTO
toka. IToka3zare 3akonbl Oma, Kupxroga, xoyns — Jlenua B auddepenunansaoit hop-
M€ JUTSI QJIEKTPHYECKOTO TIOJIS TIOCTOSTHHOTO TOKA B MPOBOJISIIEH Cpee.

[Toka3aTh aHANOTHIO IEKTPHUUECKOTO TOJIS B MIPOBOAAIICH cpelie ¢ AEKTPOCTATHYECKUM
noseM. [IpominTrocTpupoBaTh METOJ aHAJIOTMH Ha TPUMEpPE pacueTe COMPOTHBIICHHS
U30JISUH KOAKCHAJIBHOTO Kabels.

Hcronb3yst METOIBI aHATIOTHH U 3epKATBHBIX N300paXeHUH MOTYyIHTh (hOPMYITBI pacyera
COIIPOTHUBIIEHUS IAPOBBIX U CTEP>KHEBBIX 3a3€MIISIOLINX 3JIEKTPOJIOB.

[Toka3zath pacueT MOUIHOCTH KOAKCHAIBHOTO BOJIOHATPEBATENS C PAIyCcaMy IFIIHHIPOB
R u r nyimHOM h, ecnu 3aaHbl yaenbHast IPOBOAMMOCTD BOJIBI Y, HanpsbkeHue cetu U.

92



4. METOANYECKHUE MATEPHUAJIBL, ONPEAEJAIOIIUE ITPOLEAY PbI OLIE-
HUBAHWS 3HAHUHW, YMEHUH, HABBIKOB U (1/IN) OIIBITA JESATEJIBHO-
CTH, XAPAKTEPU3YIOIIUX OTAIIBI POPMUPOBAHUA KOMIIETEHIIUH

Conepixka- COBOKYITHOCTb ConeprkaHue OLIEHOYHBIX 33JaHUI JJIS BBIABICHUS CHOPMH-
HHE KOMITE- | 0)KHIAEMbIX PE3yJib- | POBAHHOCTH KOMIIETCHIIUH y CTYACHTOB 110 3aBEPIICHUH OC-
TEHIIMU TaTOB 00Pa30BaHMUSI BOCHUS JUCHUIUTUHBI(YPOBEHb OCBOCHUS)
(nm ee CTYAEHTOB B hopMe | Y I0BICTBOPHUTEIH- Xopouio Ot1nu4HO
9acTH) KOMIIETEHIINH 1O HO (3) 4) %)
3aBEPIICHUH OCBOC-
HUS TUCIMILIHHBI
cnocobHo- | 3uare (1 3Tam): OOyuatomuiics OOyuaromuiics OOyuaromuiics
CTBIO pe- OCHOBHBIC 3aKOHBI | UMEET 3HAHHS TOJIb- | TBEPJO 3HAET Ma- | TIIYOOKO M MPOY-
IATh UH- ANEKTPOTEXHUKUA U | KO OCHOBHOTO MaTe- | TepHal, [paMOT- | HO YCBOWII IPO-
KCHEPHbIC | TUIIOBBIC METO/IbI puana, HO He YCBOWJI | HO M IO CYIIECT- | TPaMMHBIN Mate-
3a7a4u ¢ aHaJIN3a JJIEKTPO- ero JeTalei, I0myc- | By U3Jaraer ero, | pua, HCYepIIbl-
UCMOJb30- | MArHUTHBIX ABJICHUI | Ka€T HETOYHOCTH, HE JIOMyCKasi Cy- | Bakolle, MOCiIe10-
BaHHEM OC- HEOCTATOYHO Mpa- | MECTBCHHBIX HE- | BATEIBHO, YCTKO
HOBHBIX 3a- BUJIbHBIC (DOPMYITH- | TOYHOCTEH B OT- | M JIOTHUYECKH
KOHOB Me- POBKH BETE Ha BOMPOC CTPOMHO €ro u3-
XaHUKH, jaraet
SJICKTPO- Y mern(2 3Tam): Conepxanne kypca | Comepkanue O6yyaromuiics
TCXHUKH, OnuceiBaTh OCBOCHO YaCTHYHO, | Kypca OCBOGHO | IIyOOKO M MpO4-
THIPABIA- | 5jeKTpOMArHHUT- HO MPOOEJTBI HE HO- | MOJIHOCTBIO, BCE | HO YCBOMJI MaTe-
KH, TCPMO- | ypie sIBIEHUSA C CAT CYIIECTBEHHOTO | MPEIYCMOTPEH- | pHall, HCYCPIIbI-
AVUHAMHUKA | oMOIIIBIO ypaB- XapakTepa, Mpu OT- | HbIE IPOrPaMMOM | BakoIIe, MOCJIe0-
1 TCILJIO- HCHHUH 110 3aKOHAM | BETE Ha MOCTaBJICH- | O0y4YeHHUs y4eOd- | BaTelbHO, YETKO
Macco00- ANEKTPOTEXHUKU HbII Boripoc OO0y- HbIC 33/IaHUS BbI- | U JIOTUYECKU
McHa YAOLIHICS 0MmyC- IIOJIHEHBI, Kaye- CTPOMHO €ro u3-
OlK-4 KaeT HETOYHOCTH, CTBO WX BBINOJI- | Jlaraet. BeImoJ-
HEJOCTATOYHO Mpa- | HEHHs A0CTaTOY- | HEHBI BCE MPEIy-
BUJIbHBIC (DOPMYIIH- | HO BBICOKOE. CMOTpCHHBIE
POBKH MeTOZIOB pac- | OOyuarormuiics pOrpaMMOii
Jera. TBEPIO 3HACT Me- | O0yYeHHs 3a/a-
TOJIbI pacyera. HUSL.
Baaners(3 Coneprxanue nuc- Conepxanue OO6yuaromuiics
ran): Bruaners LHUIUIMHBI OCBOCHO | TUCHHUILTHHBI OC- | [NIyOOKO U MPOY-
METO/IaMH  MO/Ie- YaCTHYHO, HO IIPO- | BOCHO TOJTHO- HO YCBOWJI Mare-
JTUPOBAHHUS u OeJbl He HOCAT CY- | CThIO, HEOOXO- pua, ucYepIbl-
pacdera u uccie- IIECTBEHHOTO Xa- JMMBIC TIPAKTH- | BArOIIE, TOCIIEI0-
JIOBaHHUS  DICK- pakTepa, 3aJaHus YeCKUe KoMIIe- BaTEJIBbHO, YETKO
TPUYIECKUX CXEM, BBITIOJTHEHBI, HO B TCHI[UH B OCHOB- | M JIOTHYECKHU
aHaIn3a 1o- HHUX UMEIOTCS HOM c(h)OPMHPO- | CTPOIHO ero u3-
JYYEHHBIX  JKC- omuOKH, TpH pelie- | BaHbl, 00ydaro- naraet. Chopmu-
MePUMEHTATBHBIX HUM 33/]1a4 U [IPH HIAHCS TBEPIO POBaHBI TIPAKTH-
AaHHBIX ©  (op- OTBETE Ha MOCTaB- 3HAET METOJIBI YeCKue KOMITe-
MYJIUPOBaHHMSI JICHHBI BOTIPOC pacdera u orpe- | TCHIUH. YMeeT
COOTBETCTBYIO- O0YJarOIUICs 10- | ICICHHs PEXKUM- | TECHO YBSI3BIBAThH
IIUX BBIBOJIOB. yCKaeT HETOYHO- HBIX XapaKTepU- | TEOPHIO C MpakK-
CTH. CTHK.. THKOM.
TOTOBHO- 3uars (1 3Tan): me- | OOyJaromuics OOGy4aronuiicst OO0y4aronuiicst
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CTBIO U3Y-
4yaTh U HC-
I0JIb30BaTh
Hay4YHO-
TEXHHYE-
CKYIO UH-
dhopmanuro,
OTEUYECCT-
BCHHBIN B
3apyoex-
HBIHA OIIBIT
10 TeMaTH-
Ke Hcclie-
JOBaHMI
IIK-1

TOJbI aHAJIN3A DJIeK-
TPOMAarHUTHOTO T0-
IS 1S OTIPEIeTICHUS]
apamMeTpoB dJICK-
TPOYCTaHOBOK

MMeeT 3HaHUS TOJb-
KO OCHOBHOT'O MaTe-
puana, HO HEe YCBOMII
€ro JeTajei, 10Imyc-
KaeT HETOYHOCTH,
HEJI0CTAaTOYHO Ipa-
BUJIbHBIE (HOPMYITH-
POBKH

TBEPJIO 3HAET Ma-
Tepual, rpamoT-
HO M TIO CYIIECT-
BY M3JIaraeT ero,
HE JIOTyCKas Cy-
IIECTBEHHBIX He-
TOYHOCTEH B OT-
BETE Ha BOIMPOC

r1y00KO U MpoY-
HO YCBOMJI IIPO-
rpaMMHBIN MaTe-
puai, ucuepIsbl-
BaloIlle, MOCJIe0-
BaTEJIbHO, YETKO
U JIOTHYECKHU
CTPOMHO €T0 U3-
jaraer

YMeTn(2 3Tan):
¢dbopmMupoBarh 3a-
KOHUYEHHOE TIpe/-
CTaBJICHUE O TIPHU-
HATBIX PEIICHUIX
U TTOJTYYCHHBIX pe-
3yJbTaTax B BUJIC
Hay4HO-
TEXHUYECKOTO OT-
YeTa ¢ ero Imy0-
JIMYHOM 3alUTON

Copneprkanue Kypca
OCBOEHO YaCTHYHO,
HO Ipo0esBl HEe HO-
CSIT CYIIECTBEHHOTO
Xapakrepa, pH OT-
BETE Ha MOCTABJICH-
HbIH Bonipoc O0y-
YaIOUIUKCS JOIYyC-
KaeT HETOYHOCTH,
HEJOCTAaTOYHO Ipa-
BUJIbHBIE (hOPMYITH-
POBKHM METOJIOB pac-
Jera.

Conepxxanue
Kypca OCBOCHO
IIOJTHOCTBIO, BCE
MPEAYCMOTPECH-
HBIE TTPOTPaMMOM
oOyueHus y4ueo-
HBIC 3aJIaHUS BbI-
IIOJIHEHBI, KaJue-
CTBO HX BBIIOJI-
HEHHS T0CTaTO4-
HO BBICOKOE.
OOyuaronuiicst
TBEPJIO 3HAET Me-
TOJBI pacuera.

OO0y4arontuics
ri1y00OKO | Mpoy-
HO YCBOWUJI MaTe-
pHuai, UCUePIbI-
Barolle, MOCIeno0-
BaTCILHO, YETKO
1 JIOTHYECKHU
CTPOMHO €T0 u3-
naraet. Beimon-
HEHBI BCE MPEy-
CMOTpPEHHBIC
IIPOTPaMMOU
oOy4eHus 3ana-
HHUS.

Baagers(3 3Tan):
HaBBIKAMH HCCIIEI0-
BaTEIbCKOW pabOTHI

CopepxaHue auc-
[IUTITNHBI OCBOEHO
YaCTHUYHO, HO MPO-
OeJbl HE HOCST CY-
[IECTBEHHOTO Xa-
paxTepa, 3aJaHus
BBHITIOJIHEHBI, HO B
HUX UMEIOTCS
OlMOKH, TPH perie-
HUW 33J1a4 ¥ TIpH
OTBETE Ha MOCTaB-
JICHHBIN BOMPOC
oOyyJaromuiics 10-
MTyCKaeT HETOYHO-
CTH.

Conepxanue
JTUCITUTUTHBI OC-
BOCHO MOJHO-
CTBIO, HEOOXO-
JTUMBbIE TPAKTH-
YECKHUE KOMITe-
TEHIIUU B OCHOB-
HOM c(hOpMHpPO-
BaHbI, 00y4aro-
LIUKCSA TBEPIO
3HAeT METOIbI
pacuera u ornpe-
JIETICHUS PEKUM-
HBIX XapaKTepH-
CTHK..

Obyuaromuiics
IIyOOKO U Mpoy-
HO YCBOMWJI MaTe-
pua, uCUYepIbI-
BalolIe, NOCIEN0-
BaTEJIBHO, YETKO
U JIOTUYECKU
CTPOMHO €ro u3-
naraet. Chopmu-
POBaHbBI IPAKTH-
YecKue KoMIle-
TEHIIUHU. Y MEeT
TECHO YBSI3bIBAaTh
TEOPHIO C TPaK-
THUKOM.

OcBoeHue OCHOBHOU 00pa30BaTENbHOI MPOrpamMMbl CONPOBOXKIAETCS TEKYIIUM KOH-
TPOJIEM YCIIE€Ba€MOCTH M MPOMEKYTOUHOM aTTecTanueil o0y4aromuxcs.

Texymuii KOHTPOJIb yCIIEBAaEMOCTH OOYYAIOIIMXCS SABJISIETCS] JIEMEHTOM BHYTPUBY30B-
CKOI cHuCTeMBbl KOHTPOJI KayecTBa MOATOTOBKU CHEIHMATUCTOB U CIIOCOOCTBYET aKTHUBU3AIUU
M03HABATENIbHON JIESITEIbHOCTU O0YUYaloIUXCs B MEKCECCUOHHBINA MEPHOJ] KaKk BO BpeMs KOH-
TaKTHOW paboThl 0OydYaroIMXCcs ¢ MpenojaaBaTesieM, Tak U BO BPEMsl CaMOCTOATENbHOM pado-
Thl. TeKyImMil KOHTPOJIb OCYIIECTBIISETCS MPENOAABATEIIEM U MOXKET MPOBOJUTCA B CIEIYIO-
X popMax: UHIWBUAYAIbHBIA U (WJIM) TPYNIOBON OMpoc (YCTHBIM MIM MUCHMEHHBIN) Ha 3a-
HATHUSX; 3aIMTa pedepara; Mpe3eHTalHs MIPOSKTOB, BHITOJIHEHHBIX HHANBUYAJIbHO WIN IPYII-
noif oOyyarouuxcs; aHajlu3 JeNOBBIX CUTyalUH (aHajlM3a BapHAaHTOB pEIICHUS MPOOJIEMBI,
000CHOBaHUS BBIOOpa ONTHUMAIBHOTO BapHaHTa pEUIECHUs, AP.); TECTUPOBAHHE (MHCbMEHHOE
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WIH KOMIIBIOTEPHOE); KOHTPOJb CAMOCTOSATEIbHONH pabOThl CTYACHTOB (B MHCbMEHHON WIH
YCTHOU (opme).

IIo uToram TCKYIICTO KOHTPOJIA INpCriogaBaTe/ib OTMCUACT O6yanOHIHXCH, MMpOsABUBHIUX
0co0ObIe yCIexu, a TaKxKe 06yqafom1/1xc;1, HC BBIITOJTHUBIINUX 3aIIJIAHUPOBAHHBIC BUIbI pa60T.

[IpomexxyTouHasi arrecTanysi MpHU3BaHa OLCHUTh KOMIIETEHIIMH, C(OPMUPOBAHHBIEC Y
oOyyaronuxcsi B mpouecce o0ydeHuss U 00ecrneuynTh KOHTPOJIb KauecTBa OCBOCHMS MPOrpaMm-
Mbl. JI1s1 KOHTpOJIS Pe3ylbTaTOB OCBOCHHUS OOydaroImMUMHCS Y4eOHOro Mmarepuana Mo Impo-
rpaMMe KOHKPETHOM IMCLMIUIMHBI, NMPOBEPKAa U OLICHKAa 3HAHWM, MOJYYEHHBIX 3a CEMECTp
(Kypc), pa3BUTHSI TBOPUYECKOTO MBIILJICHUS, TPUOOPETEHUS HABBIKOB CaMOCTOSTENBbHON paldo-
Thl, YMEHHS NPUMEHSTh TEOPETUUYECKHE 3HAHUS NIPU PEIICHUM IPAKTUYECKUX 3a]ad, OLEHKU
3HaHWUW, YMEHUN, HABBIKOB U YPOBHS C(HOPMHUPOBAHHBIX KOMIIETCHIIMHA OOY4arOIUXCs Tpesy-
CMAaTpUBAETCA 3a4ET U HK3aMEH.

3HaHUs, YMEHUS, HABBIKU U YPOBEHb C(OPMUPOBAHHBIX KOMIETEHIIMI 00YyYaromuxcs
OIICHUBAIOTCS HA 3a4eTe MO MIKAJIE «3aYTEHO», «HE3aUYTECHOY.

OTMmeTKa «3aumeHno» BBHICTABIAETCS 00ydarolleMycs, €CJIM OH BBIIOJIHUI TPEOOBaHUS
NporpaMMbl TPaKTUKK; GOpMa U COJACP)KAHHE OTYETAa COOTBETCTBYET TPEOOBAHMSIM; MHIIUBHU-
IyallbHOE 33/IaHh€ UMEET MOJHOE OCBEIIEHUE B OTYETE; UCUEPIIBIBAIOIIE U JJOTUYECKU CTPOMHO
€ro M3Jaraer; IpoJeMOHCTPUPOBAI YBEPEHHOE BiIaJICHUE MaTepHalla; CIpaBIIIeTCs ¢ BOIpOCa-
MU U JPYTUMU BUJAMU IPUMEHEHUs 3HaHUI; HE 3aTPYIHAETCS C OTBETOM IPU BUJOM3MEHEHUU
BOIIPOCOB; 0OOCHOBBIBACT MPUHATOE PEIICHHE; BIAJCET PA3HOCTOPOHHUMH HABBIKAMU U TIPHE-
MaMU BBITIOJIHEHUSI PAKTHYECKHUX 3a/1a4.

OTMmeTKa «He3aumerno) BHICTABISETCS 00ydyaroIEeMyCs, KOTOPBIM HE BBINOJIHUI TpeOo-
BaHUsI MPOTPAMMBI MPAKTHKU B MOJHOM o0beMe, popMa U colepKaHUE OTYETa HE COOTBETCT-
BYET 3aJIaHHI0, HU3KOE Ka4eCTBO O(POpMIICHHS] OTYETHON IOKYMEHTAIIMU, HE 3HACT 3HAYUTEIb-
HOIl YacTH MaTepuala, JOMyCKaeT CYIIeCTBEHHbIC OITMOKHU MPU U3JI0KEHUU WHIUBUYATbHOTO
3a/1aHUsL.

DK3aMeH MOXET ObITh MpOBEJeH B YCTHOU (opme, B opMe MUCbMEHHOW pabOThI WK
TECTUPOBAHUSA. DK3aMEHbI OLIEHUBAIOTCS MO YETHIPEXOAITIBHON CUCTEME: «OMIUUHO», «XOPO-
UiL0», «Y0061eNMEOPUMENIbHO», «(HEYOO081EMEOPUNENLHO) .

OTMmeTKa «omauuHo» BBICTABISETCS 00ydYarOIEMyCs, €CIIM OH YCBOWJ MaTepuai, uc-
YEepPIBIBAIOIIE, IOCIEJ0BATENBHO, Y€TKO M JIOTUYECKH CTPOMHO €ro HM3JIaracT, yMeeT TECHO
YBSI3BIBATh TEOPHIO C MPAKTHUKOM, CBOOOAHO CIIpaBIiIIeTCS C BONPOCAMU U JPYTMMH BHJIaMU
NpUMEHEHUs 3HaHUM, HE 3aTPYJIHIETCS] ¢ OTBETOM MPU BUJOU3MEHEHUU BONPOCOB, 0OOCHOBBI-
BACT IPUHATOE PEILICHUE, BIIaJEeT PA3HOCTOPOHHUMHU HABBIKAMU M IIPUEMAaMU BBIITOJTHEHUS
MIPaKTUYECKUX 3a7ady.

OtmMmeTka «Xopouio)» BBICTABJIACTCH 06yqa10LueMyc;1, €CJIM OH TBCPAO 3HACT MATCpHATI,
TpaMOTHO M IO CyHIECTBY HU3Jaract €ro, HE AO0MyCKas CYImCCTBCHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC, MPABUJIIBHO NPUMCHIACT TCOPCTUYCCKHUE IMOJIOKCHUA NPU PCHICHHUU IMPAKTHYCCKUX
BOIIPOCOB U 3a1a4, BJIAJACCT HeO6XOI[I/IMLIMI/I HaBbIKaMU U IpUEMaMHU UX BBIIIOJIHCHU .

OTMmeTKa «yoosiemeopumenbHo» BHICTaBISETCS 00ydaronieMycs, eclu OH UMeeT 3Ha-
HUS TOJIBKO OCHOBHOTO Marepuaja, HO HE YCBOWJ €ro JAEeTaliei, JTOIyCKaeT HETOYHOCTH, He-
JIOCTaTOYHO TPaBUIIbHBIC (DOPMYITUPOBKH, HAPYIICHHS JOTUYECKOW IMOCIEAOBATEILHOCTH B
W3II0KEHUH MaTepuala, HCIBITHIBAET 3aTPYAHEHHUSI IPU BBITIOJIHEHUH MPAKTHYECKUX PadoT.

OtMmeTka «HeyOOeJlemeopumeﬂbuo» BBICTABJISICTCA O6y‘-IaIOHIeM}’C$I, KOTOpBIﬁ HE 3HACT
3HAUUTEIIbHON 4YacTu MaTrepuajia, JOIYCKACT CYHICCTBCHHBIC OH_II/I6KI/I, HCYBCPCHHO, C 00N b-
IHAMH 3aTPYAHCHUAMU BBITTOJIHACT IMTPAKTUYCCKUC pa6OTBI.
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IIpumepsbl 3k3aMeHAIHOHHBIX OHJ1ETOB

®OI'BOY BO MxeBckast rocygapCTBEHHAs CEIbCKOXO03IMCTBEHHAS aKaJeMHUS
201 -201 yueOHBIN TOA

Kadenpa 299
9K3AMEHAIIMOHHBIU BUJIET Ne 3
10 TUCIUTUTNHE TeopeTnueckrue OCHOBBI AJIEKTPOTEXHUKU

Aol YYY
1. X, Paccuutath (pa3zHble HaIpsHKEHUS U TOKU MPUEMHHKA, Y KOTOPOTO
B o—‘ ’_. N, R =Xy = X¢c =10 Om, eci 0OH NOJAKIIOYEH K CHMMETPUYHOMY M C-
Xc tounuky ¢ U ,= 100 B. Iloctpouts Tomorpaguueckyro u BEKTOp-
R

Co—F 1 HYIO JUarpaMMbl, pacCUMTaTh AKTHBHYIO MOIIHOCTb, MOTpeOJIsie-
MYIO TPUEMHUKOM.
2. Y10 MOHMMAIOT 110, 3aBUCUMBIM Ha-
YaJIbHBIMU YCIIOBUSIMHU?
R;  Kaxk onu onpenenstorcsa? OnpeneinTs 3HaYCHHE TOKA 1)

(0+),

T-C  ecmm u (t) = 141 sin (314t + 75°)B, R; =2 Om, R, =4 Om,
R3;=50m,L=19,1 mI'n, C =300 Mx®.

3.ITapametpsr munuu: Ro = 3 Om/km, Lo = 2 MI'a/km, Gy = 0, Cy = 6- 107 ®d/kwm. [Ipu yrnosoit

gactore ® = 2000 C”', ompeenuTs BOIHOBOE CONPOTHBICHHE THHIH Zp, KOOQ(HUIHEHT 3aTy-

XaHus o 1 K03 durmeHT dasbl f.

buner paccMOTpeH U yTBEpXKJICH Ha 3acelaHuu Kadempol  «_ » 201 r.
MPOTOKOJI Ne
3aB. kadeapoi

OI'bOY BO MxeBckasi rocyapCcTBEeHHAs CEIbCKOXO03MCTBEHHAS aKaIeMUs
201 -201 yueOHsIii roxa

Kadenpa 299
3K3AMEHAIIMOHHBIA BUJIET Ne 6
10 TUCIUIINHE Teopernueckue OCHOBBI ANEKTPOTEXHUKU
Ao | | Xc
1. %) C nmomo1Ip0 METO/Ia IBYX Y3JIOB paccuuTaTh (pa3Hble HANPSKEHUS U
[ TOKU NpueMHuka, y kotoporo R = Xy = X¢ = 10 Owm, ecnu mpo-
B O_W\_"Nl 30110 KOPOTKOE 3aMBIKaHHE ¢da3pl A. MICTOYHMK CUMMETPHYHBIH
Co | — U ,= 100 B. IToctpouTs Tomorpaguyeckyro 1 BEKTOPHYIO JHarpam-
R MBI.

2. PaccuuTaTh 110 JaHHBIM ONBITA apaMETPhl IKBUBAJIECHTHON CXEMBbI 3aMEIIECHUS KAaTYIIKHA Ha
beppoOMarHuTHOM CEpACYHUKE C TMapajiieldbHbIM COeAMHEHHEeM »sJeMeHToB P=16 BT,
U=100 B, [=0,2 A, Rx=2 OmMm, X5 = 10 Om. [lokazaTe cxemy 3amelieHusi, OObICHUTh Ha-
3HAUYCHHE Ka)XXJ0I0 €€ dJICMEHTA.

3. ET PaccumTaTh U OCTPOUTH MEPEXOHBIN MPOIIECC HATIPSIKEHHUSE
R Ha eMkocTH, eciii R = 20 Om, C = 200 MkD,

C__——
u(t) R u (t) = 100 sin (500t + 45)B.
o
BuiieT paccMOTpeH U YTBEPKACH Ha 3aceJaHuu Kaheapsl «  » 201 r.

MPOTOKOJI Ne

3aB. Kadenpoii
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