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1 MACHHOPT ®OHJA OINEHOYHBIX CPEJACTB

@®oH/ OLICHOYHBIX CPENCTB Y4eOHOH NUCIUIUIMHBI MOXKET ObITh HCIIONb30BAaH IMPHU Pa3IUYHBIX
00pa30BaTENbHBIX TEXHOJOTUAX, B TOM YHUCJIE€ M Kak JMCTAaHLMOHHBbIE KOHTPOJIbHBIE CpEICTBA IpH
AJIEKTPOHHOM / TUCTAHIIMOHHOM OOY4E€HHH.

B pesynbrare ocBoeHusi yueoHo aucuumimabl OI1.01 DiektpoTexHuka (6a3oBasi MOATOTOBKA)
oOyuarommiics nomkeH obnanare npexycmorpeHasiMu OI'OC o cnenmansHocTH 23.02.09 ABTOMaTHKA
U TEJIEMEXaHUKa Ha TPAHCIOPTE (3KEIE3HONOPOKHOM TPAHCIOPTE) CAEAYIOIIMMH YMEHUSIMH, 3HAHUAMH,
KOTOpbIe (OPMUPYIOT 001IIHE U TTPO(EeCCHOHATBHBIE KOMIIETEHITUN ;

- YMeTb:

¥Y1. paccuuThiBaTh NapaMeTPhl U 3JIEMEHTHI AIEKTPUUECKUX U JIEKTPOHHBIX YCTPONUCTB;

¥Y2. cobupaTh 2JIEKTPUUECKUE CXEMBI U IPOBEPATH UX paboTy;

¥Y3. u3MepATh mapaMmeTphl JMEKTPUIECKOH [enH.

- 3HaTh:

31. ¢pusnueckue nporeccs B 3JIEKTPUYECKUX LIETISIX;

32. MeTonbl pacuéra MEKTPUUECKUX Leneil;

33. MeToabI Mpeodpa3zoBaHus IEKTPHUECKON YHEPTHH.

-001I1e KOMIIeTEeHIHH

OK 01. BeiGupats crioco0Osl pemieHus 3aaad npodeccuoHaabHON JeSTeIbHOCTH IPUMEHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEACTBA MTOMCKA, aHANN3a U MHTEPIPETAIUU HHPOPMALIHH
¥ MTHPOPMAIIMOHHBIE TEXHOJIOTUH I BHITTOTHEHHS 3a/1a4 Mpodeccu OHAIBHOM e TeIbHOCTH.

-npo¢eccHOHAIbHbIE KOMIIETEHIMH

I1K 1.2 BolnonHsATh pa3pabOTKy MOHTaXHBIX CXEM YCTPOICTB CUTHAJIM3alluH, LEHTpalU3alud U
OJIOKMPOBKH, KEJIE3HOAOPOKHONW aBTOMATUKH U T€JIEMEXaHUKHU MO MPUHIIUITHAIBLHBIM CXEMaM.

I[IK 1.3 TIIpoBomuTh H3MEpEHUs IMapaMETPOB MPHUOOPOB U YCTPOWCTB CHTHAJIM3AIIMH,
LEHTPAJIU3ALUU U OJIOKUPOBKH.

1K 3.2. OcymiecTBIsITh pEeryanpoBKY U IPOBEPKY paOOTHI YCTPOHCTB U TPUOOPOB CUTHAIM3AIINH,
LHEHTPAJIU3ANU U OJIOKUPOBKH.

- IMYHOCTHBIE Pe3yJbTaThl:

JIP 10 3abotsimmiics 0 3auIUTe OKPYXKAIOMIEH Cpeabl, COOCTBEHHON M UY»KOW 0€30MmacHOCTH, B
TOM YHCIIe ITU(POBOIA.

JIP. 13 ToroBHOCTH 0OydarmIerocs COOTBETCTBOBaTb  OXMJIAHUSIM  paboTodaTelen:
OTBETCTBEHHBI COTPYAHMK, TUCHMITMHUPOBAHHBIN, TPYHOTIOOMBBINA, HAlENIEHHBIH Ha JOCTH)KEHUE
MOCTABJICHHBIX 3a/1a4, 3(p(eKTHBHO B3aUMOJCHCTBYIOMIMN C WIEHAMH KOMAaHIbI, COTPYAHUYAIONIMHA C
JPYTMMHU JIOAbMU, IPOEKTHO MBICIISIINMN.

JIP 25 CriocoOHBII K T€HEpUPOBAHUIO, OCMBICICHUIO M JIOBEACHUIO 10 KOHEYHOW peann3aiuu
npeajaraéMblX HHHOBALIUM.

JIP 27 IIposBastonuii cnocoOHOCTH K HENPEPHIBHOMY Pa3BUTHUIO B 00JIACTH NPOPECCHOHATIBHBIX
KOMITETEHIUN ¥ MEXIUCUUIUIMHAPHBIX 3HAHUM.

®opmoil TpOMEXyTOUHON aTTECTALMU 110 Y4eOHOW AUCIUILIMHE SIBISIETCS IK3aMEeH.



2. Pe3yanaT1,1 OCBOCHMA yqeﬁnoifl AUCHUILIMHBI, MOAJC/KAIIUE IPOBEPKE

2.1 B pe3ynbrare aTTeCTallMKy 110 Y4eOHON TUCIUIIIMHE OCYIIECTBIIICTCS KOMILICKCHAS MPOBEpKa
CIEYIOIMX YMEHUI U 3HAHUH, a TAK)Ke TUHAMHUKA (GOPMHUPOBAHUS OOIIMX KOMITETCHIIMIA:

PesynbTarsl 00yueHust
(ocBOEHHBbIE YMEHMUS,

®opMa U METObI
KOHTPOJISA

YCBOCHHBIC 3HAHUS, OcHoBHbIE NOKa3aTeH OLEHKH Pe3yJabTaTOB OLCHKH
OCBOCHHbIE pe3yabTaToB
KOMIIETEHLINH) o0yuyeHust
V¥ 1- paccuutpiBath —Pacuer OaTapen KOHIEHCATOPOB, ONIPEEIECHUE OKCIepTHOE
napaMeTpsl U 3JIEMEHThI SKBUBAJICHTHON EMKOCTHU U paclpeleleHUs HaOJII0IeHNE U
JEKTPUY ECKUX U HaIIpsKCHUS. OLIEHKa IIpH
ANEKTPOHHBIX YCTPOMCTB —Pacuer 0CHOBHBIX MapaMeTPOB dIEKTPUUECKHUX MIpOBCACHNH
OK 01, OK 02 Iernel MOCTOSHHOTO TOKA; 1a00PaTOPHBIX U
—Omnpenenenue 3KBUBAJICHTHOI'O COIIPOTUBIICHHUS IIPAKTHICCKUX

K 1.2, IIK 1.3, IIK 3.2
JIP10, JIP13, JIP2S, JIP27

TETH;

—Pacuer GaTapen XUMUYECKUX UCTOUHUKOB.

—BrImoHeHN e aHATM THYECKOTO U TPauuecKoro
pacuéra 1ermnei.

—Pacder cuMMETPUYHBIX 1 HECUMMETPHYHBIX
TpEX(a3HbIX LETCH.

—Pacyer mpocThIX AMEKTPUIECKUX CXEM
HECHHYCOUIATbHBIX TOKOB.

—H3Mepenue cConpoTUBIICHHIA TPOBOTHUKOB

3aHATUH U 3a
BeInoHeHue MJI3

V 2- cobupats
ANEKTPUY ECKUE CXEMBI U
MPOBEPATH UX PadOTy

— COopka mpoCTeHInX MEKTPUUECKUX LIen el
— IlogkmroyeHne CHETYMKOB U BATTMETPOB ISt
BBINOJTHEHUS] U3MEPEHUN.

DKcnepTHOe
HaOII0IeHNE U
OIIEHKA 3aIUATEHI

OK 01, OK 02 OTYETOB I10
K 1.2, IIK 1.3, T1IK 3.2 nabopaToOpHBIM
JIP10, JIP13, JIP25, JIP27 3aHATHSIM

Y 3- u3mepsth —BKIIt0u€eHHE 2K TPOM3MEPUTENBHBIX TPHOOPOB B | DKCIIEPTHOE

napameTpbl ANEKTPUYECKYIO I1ETTh; HaOIII0IeHHE U

SJICKTPUIECKOMN LIeH —BbInosiHeHne N3MEpPEHU OCHOBHBIX ITapaMETPOB OILICHKA 3aIUThI

OK 01, OK 02 5JIEKTPUYECKHX LIEN e TOCTOSHHOTO TOKA; OTYETOB 10

1K 1.2, TIK 1.3, 11K 3.2 — [Ipon3BoaACTBO U3MEPEHUH B AJIEKTPUUECKHUX 11abOPaTOPHBIM H

JIP10, JIP13, JIP25, JIP27 | pensx ¢ momomuipio mpuGOPOB HEMOCPEICTBEHHOI HPaKTHCCKUM
OLICHKH. 3aHATHIM

3 1 - pusnyeckue —XapaKTEPUCTUKH JIEKTPUUECKOTO MOJISA, UX DKcnepTHoe

MPOIECCHI B (bU3U4ECKU CMBICI; HabJo1eHNe U

SJICKTPUICCKUX L CIAX —Ha3nauenue KOHJIEHCATOPOB, UX YCIOBHBIE OICHKa Ha

OK 01, OK 02 0003HaUCHUS; 1abopaTOpPHBIX U

IK 1.2, TIK 1.3, TIK 3.2 —@U3HYECKYIO CYIIHOCTb IIPOLECCOB B LEIMSIX NPaKTHYCCKUX

JIP10, JIP13, JIP2S, JIP27

MMOCTOSIHHOT'O TOKA;
—OCHOBHBI€ 3aKOHBI LIETIEH TOCTOSIHHOT O TOKa;
—DJIeMEHTBI ANEKTPUICCKUX IIETICH, UX
M300paKEHNUE Ha CXeMaxX M Ha3HAYCHUE;
—VYcoBUs BO3HUKHOBEHUS MATHUTHOT'O TOJISA, €T0
XapaKTePUCTUKH, MPABUIIA JJIsl ONPEIACICHUS
HaIpaBJIeHUs] MarHUTHOTO TOJIS;
—IloBeneHue MpoOBOIHUKA C TOKOM B MATHUTHOM

3aHATHAX U 32
BoinonHeHue MJ13




10JIE;

—3aKOHBI 3JIEKTPOMAarHUTHOW NHYKIIHH;

—CymHocTh (pU3NYECKUX ABICHUN, TPOUCXOISIIINX
B (peppoMarueTukax.

—@u3n4eCcKyr0 CyIIHOCTb IIPOLIECCA MOy CHUS
MIEPEMEHHOT 0 TOKA;

—XapaKTEepUCTUKHU IIEPEMEHHOT O TOKA, IIOCTPOCHUE
BEKTOPHBIX U BPEMEHHBIX AUATrPaMM;

—OJIEKTPOMATrHUTHBIE SIBJICHUS B LEIAX
MIEpEMEHHOr 0 TOKA,

—CoenuHeHnst 0OMOTOK TeHepaTopa u
NOTpeOUTENEN «3BE3A0M» U TPEYTOIbHUKOMY;

—Pa3znoxxeHne nepuonyecKkux KpuBbIX Ha
TapMOHUKY;

—IIpuHUMN IEHCTBUA 3JIEKTPUUECKOrO T'eHEPATOpa
U TpaHcpopMmaTopa;

— IlpuHUMNO KeWCTBUS 3JIEKTPUUECKOrO IBUTATENS.

3 2- meToxBl pacuera
IIEKTPUYECKUX LIEMEN
OK 01, 0K 02

K 1.2, IIK 1.3, I[IK 3.2
JIP10, JIP13, JIP25, JIP27

—3aKOHBI [T0CIIEJ0BATEIBHOT 0, TAPAIICIIBHOTO U
CMEIIAHHOTO COEIMHEHHUS KOHICHCATOPOB.

—3aKOHBI [10CIIEA0BATEIHLHOI0, HaPAJUICIBHOTO U
CMEIIAaHHOT' O COSIMHEHHUI PE3UCTOPOB,
XUMHYCCKUX UCTOYHHUKOB TOKA.

DKCIEPTHOE
HaOIIOCHHUE U
OLICHKA TIPH
3alTe OTYETOB
110 J1a0O0paTOPHBIM
U TIPAKTUYECKUM

3aHSITUSIM

33- meToanl — TIpeobpa3oBaHue ICKTPUIECKON SHEPTHH, DKcrepTHOE

npeoOpa3oBaHKs npeodpa3oBaTeH HaOII0JIeHUE U

3IIEKTPHYECKOM SHEPTUH. OLICHKA MTPH

OK 01, OK 02 IIPOBE/ICHUH

K 1.2, 11K 1.3, IIK 3.2 YCTHOTI'O OIpoca,

JIP10, JIP13, JIP25, JIP27 IIPH 3aIUTE
OTYETOB IO
71a00paTOPHBIM U
PaKTUIECKUM

3aHATHAM




3. OueHka ocBoeHHs y4eOHOM M CUHMIIINHBI:

3.1. ®opmbl U METOAbI OLIEHUBAHUS

IIpenmeToM OLIEHKH CiyKaT ymMeHus W 3HaHus, npenycMmorpeHHsle PI'OC mo nucnurmze
DNeKTpPOTEeXHUKa, HallpaBJIeHHbIE HA (OpMUPOBAHUE OOLIMX U MPOPECCHOHATBHBIX KOMIETEHIIUH.

KoHTpoJib M olleHKa pe3ybTaTOB OCBOCHHUS IUCLUIUIMHBI OCYLIECTBISETCS IPENOIAaBATEIEM B
npolecce MpoBeIeHUs JJAOOPATOPHBIX M NMPAKTHYECKUX 3aHATUHN, a TAaKXKe BBIIOIHEHHUS 00Yy4aroluMUCS
WHIUBHIyaIbHBIX 3aaHui (COOOIICHMUI).

[TpomexxyTouHast aTTecTalus MpoOBOIUTCS B popMe IK3aMeHa.



KoHTposib 1 o1ieHKa OCBOSHUS yU4eOHOM M CIIMILUIMHBI IO TeMaM (pas3jiesiam)

Ta0mura 2.2

DJieMeHT y4eOHOoMH

DopMBbI H METO/IbI KOHTPOJIsl

Py0e:kHbIi KOHTPOJIb

IIpome:kyTOUYHAsI aTTecTAUMS

JUMCIUIIJIMHBI Texyummii KOHTPOJIb
dopMa KOHTPOJISA IIposepsiembie OK, Y, dopma IIposepsiembie dopma IIposepsiembie OK,
3 KOHTPOJIsI OK,V,3 KOHTPOJIsI y,3
Beenenue Vi, y2
31, 32, 33
OK 01, OK 02
IIK 1.2, IIK 1.3, I[IK 3.2
JIP10, JIP13, JIP25, JIP27
Paznen 1. Oxzamen Vi1, V2,V3
JJIEKTPOCTATHKA 31, 32,33
OK 01, OK 02
IIK 1.2, [IK 1.3, I[IK 3.2
JIP10, JIP13, JIP25, JIP27
Tema 1.1. Yemmuouii onpoc Vi, y2
Onekrpudeckoe none | Camocmoamenvuas paboma 31, 32, 33
OK 01, OK 02
TIK 1.2, [IK 1.3, I[IK 3.2
JIP10, JIP13, JIP25, JIP27
Tema 1.2. Yemuwiti onpoc VI, ¥2, V3
DneKTpudecKas Camocmosmenvras paboma 31, 32, 33
. P ) OK 01, OK 02
éMKOCTB U eulerHue 3a0ay K 1.2, TIK 1.3, TIK 3.2
KOHZICHCATOPHI. JIP10, JIP13, JIP25, JIP27
CBolicTBa
KOHJIEHCATOPOB B
AIEKTPUYECKOM LIENH.
Pazneun 2. Ox3amen Vi, ¥2, V3
DJIeKTPUYECKHUE 31, 32, 33
OK 01, OK 02

Henu NMoCTosAHHOI'0
TOKa

IIK 1.2, [IK 1.3, [IK 3.2
JIP10, JIP13, JIP25, JIP27




Tema 2.1
duznueckue
MPOLIECCHI B

BIEKTPUY ECKUX IEMAX
MMOCTOSTHHOT'O TOKa

Tecmuposanue
Jlabopamopuas paboma
MNel,2

IIpakxmuueckas paboma
MNel,2

Camocmosmenvras paboma
Konmponvnas paboma

Vi, ¥2,V3

31, 32,33

OK 01, OK 02

IIK 1.2, [IK 1.3, [IK 3.2
JIP10, JIP13, JIP25, JIP27

Tema 2.2.
Pacuer
3JIEKTPUY ECKUX IIeT el
IMOCTOSHHOI'O TOKa

Yemuwiii onpoc
Ilpakxmuueckas paboma
Ne3,4,5,6,7

Vi, ¥2, V3

31, 32,33

OK 01, OK 02

IIK 1.2, [IK 1.3, [IK 3.2
JIP10, JIP13, JIP25, JIP27

Pa3zgen 3. Dk3amen Vi, y2
DJIEKTPOMArHETH3M ?)]R 3021 35[( 0
" MarHATHA 1K 1.2, [TK 1.3, TTK 3.2
UHAYKIASH JIP10, JIP13, JIP25, JIP27
Tema 3.1. Yemuwii onpoc Vi1, V2
MarsHuTHoe 1oJje Tecmuposanue 31, 32,33
Ipaxmuueckas paboma OK 01, OK 02
p p TIK 1.2, TIK 1.3, TTK 3.2
Ne8 JIP10, JIP13, JIP25, JIP27
Tema 3.2. Yemuwiti onpoc Vi, V2
OnextpomarHuTHas | Tecmuposanue 31, 32,33
OK 01, OK 02
WHTYKIHS Camocmosmenvhas paboma 1K 1.9 TIK 1.3 TIK 3.2
Konmponvnas paboma JIP10, JIP13, JIP25, JIP27
Pa3nen 4. Dxsamen Vi, V2,V3
DiieKTpUYecKHe g[( 3021 33[( 0
UCIH IEPEMEHHOTO 1K 1.2, TIK 1.3, TIK 3.2
TOKA JIP10, JIP13, JIP25, JIP27
Tema 4.1. Yemuwuii cnpoc Vi, V2,V3
Onuodasusie Jlabopamopuasa paboma 31, 32, 33
. (b P P p OK 01, OK 02

QJICKTPUYICCKHEC I CIIN

MNe3,4,5

IIK 1.2, 1IK 1.3, IIK3.2




JIP10, JIP13, JIP25, JIP27

cuHycouaanbHoro | Ilpakmuueckas paboma Ne9
TOKa Konmponvnas paboma
Tema 4.2. Yemuwiti enpoc VI, ¥2,y3
Tpexdasnbie Jlabopamopnas paboma 31, 32, 33
pex(y P P p OK 01, OK 02

SJICKTPUICCKHUE LCTIN

Ne6, 7

IIpakxmuueckas paboma
MNel0

Camocmosmenvhas paboma
Koumpoavnas paboma

IIK 1.2, [IK 1.3, [IK 3.2
JIP10, JIP13, JIP25, JIP27

Tema 4.3. Yemuoui enpoc Vi, y2
Llermm 31, 32, 33
OK 01, OK 02
HCCHHyCOMMATIEHOTO [IK 1.2, IIK 1.3, [IK 3.2
TOKa JIP10, JIP13, JIP25, JIP27
Pa3zpgen 5. Dk3amen Vi, V2
DiieKTpUYecKHue ?)IK 3021 ng 0
MATITHHbT [IK 1.2, [IK 1.3, TIK 3.2
JIP10, JIP13, JIP25, JIP27
Tema 5.1. Yemuwuii cnpoc Vi, V2
DIeKTpUIECcKre Tecmuposanue 3011{ 302] 303[( ”
MATHHHbT [IK 1.2, [IK 1.3, [IK 3.2
TTOCTOSHHOTO TOKa JIP10, JIP13, JIP25, JIP27
Tema 5.2. Yemuwii cnpoc Vi, y2
DnexTpuyecKue Tecmuposanue 31, 32, 33
OK 01, OK 02
MalIuHbI

MNEPpEMECHHOI' O TOKa

IIK 1.2, [IK 1.3, [IK 3.2
JIP10, JIP13, JIP25, JIP27




4 3AIAHUSA JJISI OHEHKHA OCBOEHHUS TMCLHMIIIAHBI

4.1. Temsl 3cce (pedeparoB, 10KJIAT0B, COOOIIEHNI)

. Knaccuukanus 3nekTponpuBoioB.

. DJEKTPOINPUBO/ Ha JKEJIE3HOAOPOKHOM TPAHCIOPTE

. [Ipumenenne mynsTuBUOpaTopoB B IBM 1 ycTpolicTBax aBTOMaTHUKU

. [IpuMeHeHre TpUrrepoB Ha K eJIe3HOIOPOKHOM TPAHCIOPTE

. Ucropust pa3BUTHS BEIYMCIUTEIbHON TEXHUKHU.

. [Tpumenenrne MukponpoueccopoB 1 MUKpo-OBM Ha kelie3HOA0pOKHOM TPAHCHOPTE.

OOk WN PR

Kontpoaupyemsbie komnerenuuu: OK01, OK02,I1K.1.2, I1K.1.3, I1K.3.2

KoHTpOb BBIMOTHEHUSI TAaHHOTO BUIA CAMOCTOSITENBHON pabOThI OCYIIECTBIAECTCS BO BpEMs
y4eOHOro 3aHSATUs B BHJE INPOBEPKH IperojaBarelieM HHCbMEHHOro scce (pedepata, mokiana,
COOOIIEHNUS) WK YCTHOT'O BBICTYIJICHUSI 00y4aroIIerocs.

Kpurepun ouenku:

«5» — 0ajyIOB BBICTABJIIETCS 00YyYaroIIEMycCs, €CIM TéMa PAacKpbiTa BCECTOPOHHE;, MaTepual
nofo0paH  aKTyaJbHBIH, M3JIOKEH JIOTMYHO W MOCIEJOBATENbHO, MaTepuall JIOCTaTOYHO
WUTIOCTPHPOBAH JTOCTOBEPHBIMU IMPUMEPAMH; HPE3EHTAIMsI BBICTPOCHA B COOTBETCTBUU C TEKCTOM
BBICTYIIJICHUS, apT'yMEHTAIMsI U CUCTEMa J0Ka3aTeIbCTB KOPPEKTHBI.

«4» — GannoB BbICTaBJsIETCS O0y4aroIleMycs, €ClIM TeMa PacKpblTa BCECTOPOHHE; UMEHOTCS
HETOYHOCTHM B TEPMHMHOJIOTMU M W3JIOKEHUHM, HE HCKAXKAIOUIME COJEpXKaHME TEeMbl; MaTepual
nofo0paH axkTyaJbHbI, HO H3JIOKEH C HapYLIEHHEM I10CJIEeJ0BATEIbHOCTH; HEIOCTATOYHO
JIOCTOBEPHBIX ITPUMEPOB.

«3» — O0auioB BBICTABIACTCA OOyYarOUIEMYCs, €CIH TeMa COOOIIEHHS COOTBETCTBYET
COJICP)KaHUIO, HO pACKpbITa HE MOJHOCTHIO, HMMEIOTCS CEphE3HBIC OINMOKH B TEPMHHOJIOTHU U
U3JIOKEHUHM,  YaCTHYHO  MCKAXAIOIIMe  CMBICI  CcolepXaHus  y4eOHOro  marepuala;
MaTepuall HN3JI0KEH HCITOCIICA0OBATECIIbHO u HCJIOIN4HO, HEAOCTaTOYHO AO0CTOBCPHBIX
IPUMEPOB.

«2» — 0aJuIOB BBICTABIISETCA O0Y4YaIOLIEMyCsl, €CIIM TeEMa HE COOTBETCTBYET COIEPIKAHUIO, HE
packpbiTa; mogo0paH HEJOCTOBEPHBINH MaTepuai;, rpyoble OIMOKM B TEPMHHOJIOIMHM U HU3JIOKEHUH,
MOJTHOCTBIO HMCKaXalOUIME CMBICI CoJepkaHus Y4eOHOro Martepuana; HH(pOpMalMs H3JI0XKEHa
HEJIOTMYHO; BBIBOJIbI HEBEPHBIE UM OTCYTCTBYIOT.
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4.2 YcTHBIH onipoc

Pa3gen 1. Dinekrpocraruka

UYro Ha3bIBaeTCA JIEKTPUYECKUM MOJIEM?
Kakwue 3apsiapl cCHUTarOTCS TOUEUHBIMH?
Kaxk HampaBiieHsl BEKTOpbI HAIPSKEHHOCTH 1OJIsA?
Kak paccunrtaTh cuily B3auMoJeiCTBUS IBYX 3apsioB, popmymna?
Urto Ha3bIBaeTCs 3JIEKTPUUECKON TPOHUIIAEMOCThIO?
Uro Ha3bIBaeTCA NOTEHLUAJIOM AJIEKTPUYECKOro 1moss?

7. Kak BBINIAIUT JIEKTPUUECKOE 0JI€ IBYX IUIOCKUX MJIACTUH, HAXOALIMXCS Ha HEKOTOPOM
paccTostHUM ApPYT OT Apyra?

8. B kakux eAMHHIIaX HU3MEpSeTcsl Pa3HOCTh IMOTEHIMAIOB JBYX TOYEK 3JIEKTPUUYECKOrO

cubhwnE

noss?

9. Uro Takoe aneKTprUecKas EMKOCTH?

10. Yro Ha3piBaeTcst pabounM HaNpspKEHHEM KOH/IEHCaTopa.

11. Ot yero 3aBUCUT EMKOCTb KOH/EHCATOPa?

12. Yro Takoe nUIIEKTPUK?

13. Hanummre d¢opmyny pacyeta EMKOCTH JABYX IIOCIEIOBATEIbHO  COEJUHEHHBIX
KOHJICHCATOPOB?

14. Hanummre hopmyiay pacuera EMKOCTH IBYX MapajljiebHO COSAMHEHHBIX KOHIEHCATOPOB?

Pa3pges 2. Dinekrpuyeckue nenu nNOCTOSIHHOIO TOKA.
Uto Ha3bIBAETCS AJCKTPUUECKUM TOKOM?
Uto Ha3bIBAaETCS AJICKTPUUECKOM IENbI0?
Uto Ha3bIBAaETCs JAEKTPUYECKUM TOKOM MPOBOJAMUMOCTH?
Uto Ha3bIBAETCS AIEKTPUUECKUM TOKOM MepeHoca?
Uto Ha3bIBAaETCS JIEKTPUUECKUM TOKOM CMEILIECHHS?
B xakux enuHUIIaX U3MEpsieTcs cuia Toka?
Urto Ha3bIBaETCS DJICKTPUUECCKUM COIPOTUBIICHUEM U B KaKMX €IMHUIIAX OHO U3MEPSETCs?
Uemy paBHa MJIOTHOCTh TOKA M B KAKUX €UHULIAX OHA U3MeEpsieTcs?
Yemy paBHa MOUTHOCTH 3JEKTPUUECKOTIO TOKA U B KAKUX €IUHHIIAX OHA U3MEPSAETCS?
. Uro Ha3pIBaeTcs yeNbHON IPOBOJUMOCTBIO?
. Uro masweBaerca TKC?
. Uro Takoe AMAIEKTPUK?
13. Hamummre ¢opmyiy pacdera CONPOTUBICHHS ABYX IOCIEIOBATEIFHO COCTUHEHHBIX
pe3ucTopoB?
14. Hanumuire ¢opMyay pacdyera CONPOTHBJICHUS ABYX IMapajuleIbHO COSIMHEHHBIX
PE3UCTOPOB?

BOONoOR~wNE

==
N R O

Pa3gen 3. DiieKTpoMardeTu3smM M MATHUTHAsA HHAYKIHSA
1.KakB3anMo€i CTBYIOTIIOIKOCA MAarHUTOB?
2.KakoliBemunHOMXapaKTepu3yeTcs MarHuTHOE 1oJie?
3.KakrpaduueckuuzodpakaercsiMarHuTHOE moJie?

4 3anummrre3akoHAmiepa.

5.ChopMynupyiTe IpaBUiIo JEBOHPYKH.

6.Uto takoe cuna Jlopenna?Yemyona paBHa?
7.Kakne matepuasl Ha3bIBalOTCs Auamarnernkamu? Ilapamaraetnkamn? @eppomarserukamu? 8.Yro
TaKO€ MarHUTHAsI IPOHUIIAEMOCTb?

9.Yr1o0 Takoe ocTaToyHas HAMarHU4eHHOCTh?

10.1M300pa3ute MeTiIr0 TUCTEPE3HCA.

11.BxkakuxeauHuIax u3MepseTcss MarHUTHBINA MTOTOK?

Tema 4.1. OnHoda3HbIe J1eKTPUYECKHE LeIH CHHYCONIAIbLHOI0 TOKA
11



1.Kako# TOk Ha3bIBaeTCsA NEPEMEHHBIM?

2.Yro takoe MraoBenHoe 3HadeHue JJ1C, Toka u HanpsoKeHus?

3.Uro nazeiBaercs (azoii?

4. Yto Ha3bIBaETCA aMILUTUTY 101 ?

5.Yro Takoe yacrora?

6.KakoBa CBsi3b MEXy ITEPUOJIOM U YACTOTOM ?

7.JlaiiTe onpeneneHne qeUCTBYIONIETO 3HAUEHUSI TOKAa U HAITPSDKEHUS.
8.Kakoe conpoTuBIIeHNE HAa3bIBAETCS] aKTUBHBIM, a KAKOE€ PEaKTUBHBIM?
9.0t 4yero 3aBUCUT EMKOCTHOE COMPOTUBJICHUE?

10. OT yero 3aBUCUT UHAYKTUBHOE CONPOTUBIICHUE?

11.B xakoil nenu HaGJII0JA€TCsl pe30HAHC HAIlPSHKEHUN?

12. B kaxoii nienu HaOII0Ja€TCS pE30HAHC TOKOB?

13./laiiTe onpeneneHne noaHoM, akTUBHON U PEaKTUBHOW MOIIHOCTEH.
14.Yto Takoe ko3 PpUIHEHT MOLTHOCTH?

15.Kak Ha npaKkTUKe YYUTHIBAIOT KO3PPHUIIMEHT MOIIHOCTH?

Tema 4.2. Tpexda3zHble dIeKTpUIeCKUe Henu
1.Yro Ha3bIBatoTCs TPEX(HA3HOM 3JIEKTPUUECKOM CeTh?
2.Cxem Tpéxda3HOl CeTH C HEUTPaJIbHBIM ITPOBOIOM?
3. Cxem TpéxdaszHoii cetn 06e3 HEUTpaIbHOro MpoBoa’?
4. Kako#i caBur ¢a3 Mexay JIMHEHWHBIMU TTPOBOJAaMU?
5. Kakas cymiectByeT cBA3b MEX1y (a3HbIM U JTMHEHHBIM HaNpPsHKEHUSAMU?
6.Cxema coeHeHUs 00MOTOK TpEx(a3HOoro reHepaTopa «3Be370i», JOCTOMHCTBA U HEAOCTATKH?
7. Cxema coeuHeHUs1 00MOTOK TpEX(a3HOro reHepaTopa «TpeyroabHUKOM», JOCTOMHCTBA U
HEIOCTATKU?
8.3aueM HyJIeBOH ITPOBOJ 3a3EMIISIOT?
9.Haznauenue HyneBoro nposoja?
10. Cxema coenvHEHHUs HArPY3KU «3BE3A01», JOCTOMHCTBA U HEAOCTATKU?
11. Cxema coeqnHEHHs HATPY3KH «TPEYrOJIbHUKOMY, JOCTOMHCTBA U HEJOCTATKU?
12. KopoTtkoe 3aMbikaHue (a3bl B CXEME COCIUHEHUS Harpy3KHu «3Be3701»?
13. KopoTkoe 3aMbikaHue (a3bl B CXEME COEANHEHUS HArpy3KH «TPEyrOJIbHUKOM»?
14. KopoTkoe 3aMbIKkaHNE€ MEXKAY JIMHEWHBIMH ITPOBOJAMH B CXEME COEAMHEHMS Harpy3Ku
«TPEYrOJIbHUKOM»?

15.Kak onpeernsercs oJHas MOITHOCTh TPEX(PA3HON CETH MPU U3BECTHOM MOIIHOCTH OTACIBHBIX
dbaz?

Tema 4.3. HecunycouaajibHble MepuouvecKue HANpPsi>KeHUsl 4 TOKU
1.YUto Ha3bIBAIOTCSI HECUHYCOUIATIbHBIMU MEPUOJUIECKUM HAMIPSKEHUSAMUA U TOKAMH?
2.COOTHOIICHHE MEXKTY aMIUTUTYAHBIM U IEUCTBYIOIIUMH 3HAUCHUSIMU HECUHYCOUIAJIbHOTO TOKA?
3. Buapl HecUHYCOUJATbHBIX HAMPSDKEHUN U TOKOB?
4. [Mpunuun pacuéra SMEeKTPUY eCKUX LIeTlel MPU HECUHYCOUAAILHOM CUrHae?
5. Ilpumenenue psagoB Oypbe A ONMKUCAHUS HECHHYCOHIATbHBIX TOKOB M HATIPSHKEHUN ?

Pa3jneu 5. Diekrpuyeckne MaliMHbI
1.3 kakuX y3710B COCTOAT IEKTPUUECKUE MAIIIMHBI TIOCTOSIHHOTO TOKA?
2.YUto 03HayaeT 00paTUMOCTh MAIIMH MOCTOSHHOTO TOKa?
3. HazHadyeHHe KOIIEKTOPHO-IIETOUHOrO y3Ja?
4. Yto Takoe peakuus aKops?
5. CepuecHasi cxeMa BKJIIOUEHUSI OOMOTOK MalIMHbBI TOCTOSIHHOT'O TOKA, JOCTOMHCTBA U HEAOCTATKH?
6. lllyHToBas cxema BKJIIOYEHHS] OOMOTOK MaIllMHbI TOCTOSIHHOTO TOKA JOCTOMHCTBA M HEJJOCTATKU?
7. KommnayHjgHasi cxema BKJIIOYEHUS OOMOTOK MAalIWHBI IOCTOSIHHOTO TOKa», JOCTOMHCTBA U
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HEJOCTAaTKU?

8. IlpuHuun paboThl aCHHXPOHHOI'O OHO(GA3HOT0 JEKTPOABUTATENS?

9.Haznauenpue mycKoBOil 0OMOTKH aCHHXPOHHOT'O OAHO(A3HOTO AIEKTPOABUTATENIS?
10. IIpuHIKMI CHHXPOHHOTO TPEX(a3zHoro reHeparopa?

11. YcTpoiicTBO CHHXpOHHOTO TpéX(a3HOoro reneparopa?

12. Kak o0pa3yeTcs Bpalarplieecss MarHUTHOE oJie cTaTopa Tpéxda3Horo reeparopa?
13. IIpunIun paboThl aCHHXPOHHOTO TPEX(PA3HOro ABUTATENSA?

14. Cxonpxenue poropa?

15. [Ipunuun paboTel CHHXPOHHOTO TpEX(a3HOro ABUTATENSA?

Kontpoaupyemsie komnerenuun: OK01, OK20, I1K1.2, T1K 1.3, T1K3.2

Kpurepun oneHnBaHus:

1.3HaHNEe OCHOBHBIX TEOpPUH, 3aKOHOMEPHOCTEH U MOHATHH, M UX MPUMEHEHHE K MPAKTUYECKOMY
pELICHHUIO 3a/1a4, B TOM 4HCie, TPo(dhecCHOHAIbHBIX: aHaIN3 IIPOU3BOJCTBEHHbBIX CUTYAIU, pelieHne
CUTYAlLlMOHHBIX ITPOU3BOJCTBEHHBIX 3aJ1ay, BHIIOJHEHHE NMPOPECCHOHANBHBIX (YHKLUUN B JIEJIOBBIX U
POJIEBBIX UIPax U T.IL.);

— «2» Gaa BHICTaBIAETCA 00yJaroeMycsi, €Cli BEpHbIX 0TBETOB MeHee 50%

— «3» Gata BHICTaBISIETCS 00yJaroeMycsi, €ClI BEpHbIX 0TBETOB 0T 50 10 69%

— «4» Gaia BHICTaBISIETCS 00yJaroeMycsi, eciii BepHbIX oTBeToB 0T 70 10 85%

— «5» 6aJI0B BBICTaBIISIETCS 00YyUaIOIEMYCsl, €CIIM BEPHBIX 0TBETOB OT 85 10 100%

13



4.3 KoMmJieKT 3a1aHuii AJI51 KOHTPOJIbHBIX padoT

Tema 2.1. ®u3nyeckue nNpouecchbl B JTEKTPUYECKUX LeNsAX NOCTOSSHHOIO TOKA
3agaHue HA KOHTPOJIbHYI0 padory Ne 1
3agaum NeNe 1-10

Boerueptuts cxemy (puc. 1) ¢ yderom maHHBIX Tabn. 2 nams cBoero BapuaHTta. OmnpenenuTts
SKBUBaJICHTHBIE eMKOCTh C, 3apsa Q 6arapen koHIeHCcaTOpoB U dHepruro W, HaKOIIICHHYIO OaTapeei.

Beryuciuth HampspkeHHWE W 3aps] Ha KakIoM KoHaeHcaTope. Kak u3MeHsITCS HaiieHHBIE
BEJIMYHMHBI, €CIIM OJWH W3 KOHJECHCATOPOB 3akopoTuTh? Hampsbkenune Ha 3axuMmax nenu U, emMKocTH
KOHJICHCAaTOPOB B35Th U3 Ta0I. 2.

n
Cs
Ul o Cy Cy == ==C;
- &
Puc. 1.
Tabimua 2
Ne U, C,. C, Cs, Cs Cs, 3aKOpOTHTH
zagaun| B MKD | Mk®D | MkD | MxD | Mk® | KOHAEHCATOP
| 150 10 20 30 60 - Cy
2 60 20 - 90 15 30 C;
3 150 15 15 30 20 40 Cs
4 60 |° - 20 90 40 5 C;
5 150 20 10 30 - 60 Cs
6 60 10 10 90 45 - C,
7 150 30 - 30 10 50 C;
8 60 - 20 90 25 20 Cs
9 150 - 30 30 30 30 Cy
10 60 15 5 90 - 45 C,

14



Paznen 3. JnekTpoMarHeTu3M M MArHUTHAS WHAYKLIHSA
3ananue Ha KonTpoabHyo padoty Ne 2
Bapmuant 1

3amaua Ne 1

[umuaapryeckas (mpsiMas) KaTymika - ¢M. puc. 15 - umeer 4ucio BUTKOB W, muHy | ;
HaMOTaHa Ha TEKCTOJIMTOBOM Kapkace. TOok B KaTyIke | co3gaer BHYTpH KaTYIIKH MarHUTHOE MOJIe
C HampsbKeHHOCThI0 H 1 MmaruuTHON nHaykuuei B.

W3BecTHble mapaMeTpbl KaTyLIIKHM TMpuUBeAeHBI B Tabn. 7. OmnpenenuTb HEU3BECTHBIC
IapaMeTpsl, OTMEUEHHbIE B Ta0J. 7 BOIPOCUTENBHBIM 3HaKOM. HauepTuTh KaTylKy U, 3aJaBIIUCh
HaIlpaBJICHMEM TOKA B HEH, MI0KA3aTh BEKTOPHI HAIPSDKEHHOCTH U MAarHUTHOM MHIYKLIUH.

Tabnuya 7
Honepa I 1 w { H B
3a4a% A BHTKOB Ch A/M Ta

1 1,5 400 15 ? ?

2 ? 300 10 3000 ?

3 1,3 ? 18 ? 25107

4 ? 400 25 2000 ?

5 1,2 ? 12 ? 62,8107

Puc 15

{

g e

B, H

Tananil
ﬁJ B T

Puc. 16

3agaua Ne 71 [IlpoBomnmk pmuHOM / (puc. 13), oOnamaroumii comportuBiieHneM RO,

IOPUCOEAMHEH K 3aXMMaM MCTOYHMKA NMHUTaHUS C HamnpsbkeHueM U U HaxoauTcs B OJHOPOAHOM
MarHMTHOM IIoJie ¢ UHAyKuued B. B HadaibHBII MOMEHT B NPOBOJHUKE BO3HUKAET TOK li, U B
MarHMTHOM I10JI€ Ha HEr0 HauMHAaeT JefcTBOBaTh cuia Fn (mmyckoBoit pexxum). [lox neiictBuem cuibl
Fn IpoBOAHMK HAaUMHAET ABUTATHCS MEPHEHAUKYISIPHO MATHUTHBIM CHJIOBBIM JIMHUSIM CO CKOPOCTBIO
b, B HeM Bo3HuKaeT npotuBoD/IC E. Tok B nBuKyIeMcs MpoBOJHUKE |, HA HEro mpu 3TOM AeHCTBYyeT
cuna F (paGounii pexxum).

BoinonHuTh pUCYHOK, MOKa3aTh Ha HeMm HampasieHue Toka |, mporuBodDJC E, cunsl F u
Ha3BaTh IIPaBUJIA, [10 KOTOPHIM OIpPE/EIEHbl HAIIPABJICHUS 3TUX BEJINYHH.

CocraBuTh ypaBHEHHE OajlaHCa MOLTHOCTEH IIETIH.
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O603HaYueHns BETHYHH B HX
CAHHHIL H3MEPEHHS

Homepa 3anau

72

73

30

20

0,3

16

4,8

20

48




Tema 4.1. OnHoda3Hble JIeKTPUYECKHE el CHHYCOAATBHOT0 TOKA
3agaHue HA KOHTPOJIbHYIO padoTy Ne 3

Bapuanr 1
3agauya 1.

B cerp mepemennoro Toka ¢ yacroroii f = 50 I'm u Hanpsokenuem U= 120 B
MOCJIeI0BaTEIbHO BKIIIOUEHBI KaTyIIKa HHAYKTUBHOCTH ¢ mapamerpamu R=45 Om , L= 287 mI'n
1 KoHAeHcaTop eMKocThio C= 106 MKOD.

OrnpenenuTs MOJHOE COMPOTUBIIEHUE IIeHU Z, TOK B 11enH |.

HauepTuTh 37€KTpHUECKYIO CXeMy LEM M IOCTPOMTh B MacmTabe My = 24 B/cm
BEKTOPHYIO IMarpaMMy TOKa U HaIPsSyKEHUM.

Onpenenuts eMKOCTh KoHAeHcaTopa Cpes3 , Ipu KOTOpPOW B IIENM BO3HUKHET PE30HAHC
HanpspkeHuil. Ilpu pe3oHaHce MOCTPOMTH BEKTOPHYIO IUarpaMMy TOKa W HampsHKEeHUl B
Mmacitadbe my~ 24 B/cm.

3amavya 11.

Ilens nepeMeHHOro ToKa COCTOMT U3 ABYX MapaljIeIbHbIX BETBEH, B KOTOPbIE BKIIOUEHbI
aKTUBHbIE CONPOTUBJICHUSI R, HHIYKTUBHBIE U €MKOCTHBIE 3JIeMEHTHI (cM. Tabsuiy 6). Kpome
TOr0, 3aJjlaHa €I OJIHA JOINOJIHUTENIbHAs BeIMUYUHA. HauepTuTh 2JEKTPUUECKYIO0 CXEMY LIENU U
OIPENEIUTH CIACNYIOIIIE BEINYMHBIL:

1. ToOK B HEpa3BETBJICHHOH yacTu nenu |
2. k03 PUIHEHT MOLUIHOCTU COSQ

3. AaKTHUBHYIO MOIIHOCTH P

4. peakTUBHYIO MOITHOCTH Q

5. MOJHYIO MOIIHOCTH S.

Ha4epTuTh 251EKTpUYECKYIO CXEMY LIENU U MOCTPOUTh BEKTOPHYIO JUarpaMMy TOKOB B
Mmacmtabe mi.

Onpenemuts eMKOCTh KOHAeHcatopa C, , MPU KOTOPOH B LENM BO3HUKHET PE30HAHC

TOKOB.
Tabnuia 6
Ne zagaun Hcxoanbie JaHHbIE
DJIeMEHTBI JuieMeHThI BTOpoii | JlomostnuTenbHble | Macwmrad mi,
nepBoii BeTBH BETBH BEJIMYHHDI Alem
11 R1=40 Om, R2=150m,
X11=30 Owm X12= 20 Om U=300B 2.4
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Tema 4.2. Tpexdazubie djieKTpUUYEcKHe HENH
3aganue HAa KOHTPOJILHYI0 padoTy Ne 4

3ananusn 1-20 Pacuer Tpexda3HbIxX nenei npu coeqMHeHNH 3Be310i

JI1s kaXk1oro BapraHTa 3a/1aHo JIMHEWHOE HANPsIKEHUE CETH.
Omnpenenuth (a3HbIC TOKH, HAYEPTUTH B MacCIITa0e BEKTOPHYIO AHMArpaMMYy eI U HAaHTH

rpadu4ecK TOK B HYJIEBOM IIPOBOJIE.
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Ilo 3apmaHHONM BEKTOPHOM AuarpaMme Uil TPEXa3HOM IeNu ONpeaeIuTh
XapaKTep Harpy3Kd Kaxaol (a3el W BBIYUCIHTH €€ CONpoTuBIeHHe. HauepTtuthb
COOTBETCTBYIOIIYIO cxeMy Ienu. Harpyska BkitoueHa B 3BE31y.

OnpeneyMTh aKTHBHYK W PEAKTUBHYIO MOIIHOCTH, IMOTPEOJIieMble IEIbIO.
3HayeHHS HANPSDKCHHUI, TOKOB M (Da3HBIX YIJIOB MPHUBEACHBI HAa Juarpamme. BekTopsl
JIMHENHBIX HAMPS)KEHUN HE MOKa3aHBbl.

Tabnuna 1

Homep Homep Homep Homep Homep Homep
UIIOM' B Umms B UIIOMS B
321aHNs | PHCYHKA 331aHHS | pHCYHKA 3a1aHHS | PHCYHKA
1 1 380 5 1 380 9 1 380
2 2 220 6 2 220 10 2 220
3 3 660 7 3 660
4 4 220 8 - 220
Y=1278
w,=36°50"
Fr=12,74
L=1274 I=127A
U=1278 Up=1278
Puc. 5 Puc. 6
Uy=2208
Iy=444
7/ Ld
q?a 36°50 Iﬂ"?@‘
V;=2208 U208 be=1278 Un=1278
Pue.7 Pue.8
Tabnuna 2
Homep Homep Homep Homep Homep Homep
331aHHS | PHCYHKA | 3aJlaHHsl | PHCYHKA | 3a/IaHHUs | pHCYHKA
11 5 15 5 19 5
12 6 16 6 20 6
13 7 17 7
14 8 18 8

3aganus 21-40 Pacuer Tpexda3HbIX Henei Npu COeAUHEHHH TPEYroJl1bHUKOM

[To BekTOpHO# amarpamme ansi Tpex(dasHOU ey ONMpeNeNnuTh XapakTep Harpy3Kd B
KaXJ101 (pa3e, BBIYMCIUTD €€ COMPOTUBIICHNE, 1 HAYEPTUTh CXEMY BKITFOUCHHSL.

Harpy3ska HecumMMeTpu4Hasi, CO€AMHEHA B TPEYTrOJbHUK. 3HAYCHUSI HaNPSKEHUM,
(da3HBIX TOKOB U YTJIOB cABUTA (a3 yKa3aHbl HA JUATPAMME.
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U=308

Pyg=J6°50" Lig=19

T=194 Too=194

U; =808 Uy J808

Pue, 9

’I;,,-JEA

IJ:'?EA

Uyy=2008

Ugp=2208

Puc,10

3008
o= 3808
u =308 Ugp=3808
Puc, 11 '
Piic.12
‘ Tabmmma 3
Homep | Homep | Homep | Homep | Homep | Homep
3a02HHA | PHCYHKA | 301aHNSA | PHCYHKA | 3A1aHHA | PHCYHKA
21 9 25 9 29 9
2 10 26 10 30 10
23 I 27 [
pl 12 28 12
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B TpexcdaszHyro ceTh BKIIOYEHAa TPEYrOJbHHKOM HECMMMeETpu4Has Harpyska. JluneiHoe
HaIpsHKCHHE CETH BHIOUpAETCs IO BapHAHTY.

Omnpenenuts ¢a3HbIe TOKH, YIIIbI cABUTA (a3 U HAUEPTUTH B MACIITa0e BEKTOPHYIO TUATPAMMY
uenu. [1o BeKkTOpHOU ArarpaMMe OnpeesiiTh YUCIOBbIEe 3HAUCHUS IMHEHHBIX TOKOB.

A=
o= B o=
' 2z o=
%"‘ Ty
\Q o
¢ 3
b
Q¥ T
£-2)
(=)
e J
R“=100M
Puc.13 Puc. 14
A=
B0 Ao
Bc F—
ot —| o
< lo=

Tp0=100M
Prc.16

Tabnuna 4
Homep Homep U. B Homep Homep U. B Homep Homep U. B
3aJlaHHSA | pHCYHKA g 3a1aHUsl | pHCYHKA . 33]aHHs | PHCYHKA i
31 13 220 35 13 220 39 13 220
32 14 660 36 14 660 40 14 660
33 15 660 37 15 660
34 16 380 38 16 380

Kputepuu orenuBanus:

1. ChopMHpPOBAaHHOCTh MPAKTUUYECKUX YMEHUI, HEOOXOAUMBIX B MOCIEAYIOIEM B Ipodeccu OHAIbHON
NESATEIbHOCTH;

2. 3HaHUE OCHOBHBIX TE€OPHUH, 3aKOHOMEPHOCTEH M IOHATUH, U UX INPUMEHEHUE K IIPAKTUYECKOMY
pEILIEHUIO 33]a4, B TOM 4HCIIe, Ipo(eccHOHAIBHbIX: aHAJIU3 MPOU3BOJCTBEHHBIX CUTYyallUl, pelleHne
CUTYaI[MOHHBIX IPOM3BOJCTBEHHBIX 3aJay, BBIIOJIHEHHE MPO(ECCHOHANBHBIX (YHKIHMI B JIEJIOBBIX U
POJIEBBIX UTPaX M T.I1.);

3. 3akpeneHre HaBbIKOB MaTEMAaTUYECKUX BbIUUCIIEHUN, PACUETOB.

— «2» baJuta BBICTABIIIETCS] 00 yJarOIIEMYCsl, €CTI BEpHBIX 0TBeTOB MeHee 50%

— «3» basuta BBICTABISIETCS 00 yYarOIIEMYyCsl, €CITU BEpHBIX 0TBETOB 0T 50 10 69%

— «4» baJuta BBICTABISIETCS 00yUYarOIIEMYCsl, €CTH BEpHBIX 0TBETOB OT 70 10 85%

— «5» 6aIoB BRICTABIAETCS 00YYaIOLIEMYCs, €CIIM BEPHBIX 0TBETOB 0T 85 110 100%

21



4.4 TecToBBIC 3aJaHUA

Pa3znen 1.JaekTpocraTuka.
Bapuanr 1.

1. PaccTosiHue Mexay 3JIEKTPUUECKHMMH 3apsiaMu Bo3pociio B 3 pasza. Kak JOmKHBI M3MEHUTHCS
BEJIMYMHBI 3apsi1oB ql U g2, 4TOOBI cHJjia B3aUMOAEHCTBUS MEKy HUMH BOo3pocia B 9 pa3?
1. YBenuuuthes B 3 pasza.
. YMeHbuTHCS B 3 pasa.
. YBenmuuthes B 9 pas.
. YMeHbmuThCs B 9 pa3

W

. Kakoe 13 npuBeieHHbIX BbIpa)KEHUH MO3BOJIAET ONPENEIUTh HEPTUI0 IIEKTPUIECKOTro 1o’
.W=CU2,

.W=2CU2,

. W= CU?/2.

. W= U?/(2C).

AP OWODNEFEDD

. Kak usMeHnTCaI EMKOCTB IIIOCKOI'O KOHJCHCATOpa, €CJIM 1JIomaab €ro MjiIaCTuH YBCIIMYUTH B 2 pa3a‘?
. YBenuuutcs B 4 pasa.

. YBenuuuTcs B 2 pasa.

. YMeHbIIUTCS B 2 pasa.

. YMeHbmuTCs B 4 pasza

BN =W

Bapuasnr 2.
. Kak Ha3pIBarOTCs CUIIBI B3aMMOIEUCTBUS MEXY 3apsaaMu’?
. DJIEKTpOMarHUTHBHIE.
. DJIEKTpUYECKHE.
. DNEKTPOCTaTHYECKHE.
. Cunet Kynona

A WN R~~~

2. Kak Ha3bIBaeTCsl HANPSKEHHOCTh AJIEKTPUYECKOT0 OIS, PU KOTOPOM HacTymaer
pobOoit AudNIeKTpUKa?

1. Hanpsxenue npo0os.

2. 3anac NpoOYHOCTH JAUAJIEKTPUKA.

3. Ilorennuan npobos.

4. IlpoOuBHas HAIIPSKEHHOCTb.

3. Kak u3MeHuTCs eMKOCTb IIJIOCKOI0 KOHIEHCATOPa, €CIIU TOJIIHMHY €r0 IIaCTHH
YBEJIUYUTH B 2 paza?
1. YBennuurcs B 4 pasza.
2. YBenuuuTted B 2 pasza.
3. YMeHp1IUTCS B 2 pasa.
4. YMmenbumrcs B 4 pasa.
Bapuanrt 3.
1. Kak HaspiBaeTcs cuia, IEHCTBYIOLIAs HAa EIUHUYHBIM HEMOABM)KHBIA ITOJOXKUTEIBHBIN 3apsii B
NaHHOHM TOYKeE IoJId?
1. Hanpsixenue.
2. HanpsKeHHOCTD AJIEKTPUYECKOT O MOJIA.
3. IloreHnnanbHast d7IEKTpUUYECKas CUIIA.
4. Cuna Kynona

2. Kak Oyner nepemMeniaTbCs MOJIOKHUTEIbHBIN 3apsil, BHECEHHBINH B AJIEKTpUUecKoe mose?
1. Ot To4ek ¢ 6onee HU3KUM MOTEHIIMAIOM K TOUKaM ¢ 60j1ee BBICOKMM MOTEHIHAIOM.

22



2. Ot Touek ¢ 6ojee BBICOKUM MOTEHIIMAIOM K TOYKaM C 60jiee HU3KUM MOTEHIHAIOM.
3. B1onb CHIIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIA.
4. HaBcTpeuy CHIIOBBIM JIMHUAM 3JIEKTPUYECKOIO MOJIS.

3. Kak u3MEHHUTCS eMKOCTh MJOCKOrO KOHJEHCATOpa, €CIHM PACCTOSIHHE MEXKIYy eroruiacTHHAMU
YMEHBIIIUTH B 2 pa3a?

1. YBenuuuTcs B 2 pasa.

2. YMeHbmIHATCS B 2 pasa.

3. YBenuuurcs B 4 pasa.

4. Ymenbmtesd B 4 pasa.

Pa3znen 2. Jinekrpuyeckue nenu MNOCTOSIHHOTO TOKA.
1. OmpenenuTs MOJHOE COMPOTUBIICEHHE IENU MPU MNapajJIeIbHOM COCIMHEHUH TMOTpeOuTeneH,
COIIPOTHUBJIEHHE KOTOPBIX 110 10 OM?
a) 20 Om 6) 5 Om
B) 10 Om r) 0,2 Om
2. JIBa uctouHuka umeroT oguHakosbie DJIC U TOKH, HO pa3Hble BHYTpEHHUE conpoTHBieHus. Kakoil u3
HCTOYHHUKOB uMeeT 0ot K11 ?
a) KIIJ] ucTOUHMKOB paBHBI.
6) cTOYHMK C MEHBIITMM BHYTPEHHUM COIMPOTHBIICHUEM.
B) McTOUHUK ¢ OONBIIMM BHYTPEHHUM COMPOTHBIICHUEM.
r) Bayrpennee conporusnenue He BauseT Ha KIT/].
3.B anekTpuuecKod cXeMme JBa PE3UCTHBHBIX MIEMEHTAa COECIMHEHBI IOCIEN0BATENBbHO. UeMy paBHO
HamnpsbkeHue Ha Bxoze mpu cuiie Toka 0,1 A, eciim Ry =100 Om; R2=200 Om?
a)l0B 6) 300 B
B)3 B r) 30 B
4. Kakoe 13 nmpuBeJEHHBIX CBOMCTB HE COOTBETCTBYET MAapaJUICIIbHOMY COSIMHEHHUIO BETBEW?
a) HanpsbxkeHue Ha Bcex BETBSIX CXEMbI OJMHAKOBBI.
6) Tok BO Bcex BETBSIX OJIUHAKOB.
B) O0111€e CONPOTUBIICHHE PABHO CyMME COITPOTHBIICHUH BCEX BETBEH CXEMBI
r) OTHOLIIEHHE TOKOB 0OPAaTHO MPOMOPLHOHAIBHO OTHOIIEHUIO COTPOTUBIICHUI HAa BETBAX CXEMBI.
5. Kakue npuGopsl ciocOOHBI H3MEPUTH HANIPSHKEHHUE B DJICKTPUIECKOM 1enu?

a) AMIepMeTpsl 0) BartmeTpsbl

B) BosbT™MeTpbI r) OMMeTpBI

6. Kakoii cioco0 coennHeHHs] HCTOYHHUKOB MO3BOJISIET YBEIUYUTh HANpsDKeHUe?
a) [locnenoBarenbHOE COEMHEHHE 6) [lapamensHoe coeuHEHUE

B) CMeIIaHHOE COCTMHECHHE r) Hu xakoi

7. B snexkTpuueckyro Lienb NapajielbHO BKIIOUEHBI J1Ba pe3uctopa ¢ conportusieHueM 10 Om u 150
Owm. Hanpsoxkenue Ha Bxozae 120 B. Onpenenure TOK 10 pa3BETBIICHUS.

a)40 A 0) 20A

B) 12 A r) 6 A

8. MowmHocTs nBurarens nocrosHuoro toka 1,5 kBr. Ilonesnas MomHoOCTb, OTAaBaeMasi B Harpysky,
1,125 kBt. Onpenenute KIIJ] nBurarens.

a) 0,8 0) 0,75

B) 0,7 r) 0,85

9. Kakoe u3 NpuBEIEHHBIX CPEACTB HE COOTBETCTBYET IOCIENOBATEIILHOMY COEAHMHEHHUIO BETBEH INpHU
IIOCTOSTHHOM TOK€E?

a) Tok BO BCEX DJIEMEHTAX 1IETIH OIMHAKOB.

6) Hanpspkenue Ha 3akuMax IIeTyd paBHO CyMMeE HalpspKEHUH Ha BCeX ero y4acTKOB.

B) HampsDKEHHE Ha BCEX AIEMEHTax LEeMy OJIMHAKOBO M PaBHO 10 BEJIMYMHE BXOJHOMY HAIPSKEHUIO.

r) OTHOIIEHNE HANPSHKEHUHM Ha y4acTKaXx LeMH paBHO OTHOLICHHIO CONPOTUBJICHUN Ha ATUX ydacTKax
LENN.
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10. Kakumu npubopamMu MOXKHO U3MEPHUTH CUITY TOKA B 3JIEKTPUUECKOH Lienu?

a) AMriepMeTpom 0) BosermeTpom

B) [lcuxpomerpom r) Bartmerpom

11.YTo0 Ha3bIBa€TCS ANEKTPUUECKUM TOKOM?

a) JIBnxeHue paspspKEHHBIX 4acTULL.

6) KonmnuecTBo 3apsa, mepeHocuMoe 4epe3 MonepedHoe ceueHne MPOBOIHUKA 32 €AUHHILY BPEMEHH.
B) PaBHOYCKOpEHHOE IBMKEHHE 3apsSKEHHBIX YACTHII.

r) [lopsimounoe ABMkKeHNE 3apsSKEHHBIX YaCTHII.

12.Pactmpyiite ab6peBuatypy IC.

a) DJIEKTPOHHO-IUHAMHUYECKasl CUCTEMa 0) DieKkTpruecKas IBHXKYIIasi CHCTEMA
B) DIIEKTPOABUKYILAs CUJIa r) DJIEeKTPOHHO AEHCTBYOIIAs CUJIa.

Pa3nen 3. 3HeKTpOMaFHeTI/I3M W MaroHuTHasi HHAYKIUA.

Ne Bonpoc BapuaHTsbl 0TBETOB

1 A) B BO3HUKHOBEHHMHM TOKa B KaTyIIKE MPU U3MEHEHUU
TOKa B COCEHEH KaTyIIKe
B uém 3axmouaercs | b) B Bo3nukHoBeHuu D/]C B MpOBOAHUKE MMOA JEHCTBUEM

CYLIHOCTb SIBJIGHUSI | MAarHUTHOT'O MOJIS
CaMOUHYKIIUU B) B Bo3HukHOBeHun OJIC B KaTymike NMpuU HM3MEHEHUU
TOKa B HEU
I') B 00pa3oBaHNM MarHUTHOTO TOJIS BOKPYT IMIPOBOIHUKA C
TOKOM
2 . A) B
MarHuTHBII IIOTOK B) |
0003HayaT OYKBOI B) @
I H
3 A) mnpeoOpa3zoBaHuE TEPEMEHHOIO TOKA B MOCTOSHHBII
Haznauenuem b) mpeobpazoBaHue 4aCTOTHI IEPEMEHHOTO TOKA
Tparnchopmaropa B) npeoOpa3oBaHWE SHEPrUM TEPEMEHHOTO TOKa W3
SIBJIIETCS OJTHOT'O HaIIPSKEHUS B IPyroe
I') mnoBblIEeHHE MOIIHOCTH
4 A) amriep - BUTOK

Eananneln  MarHuTHOU

b) amnep / metp
UHYKIUHU SBJIAETCS

B) BeGep;
I') recna.

A) BIHsHUE TEMIEPATYPHI
b) BamsHUE cpenbl

B) BimsHUE BHEIIHUX CUII
I') BaMsHUE BHELIHEro Mo

AOcoroTHasT MarHuTHAsA
MIPOHUIIAEMOCTh
YYUTHIBACT




6 A) HamnpaBJICHUE ABUKEHUS

b) nanpasnenue riaaBHOro ynapa

B) nampaBieHue 3JIeKTPOABUIKYIIEH CHITBI
[To mpaBumny neBoit pyku | [') HampaBieHHE 3JIEKTPOMArHUTHON CHITBI
OIPEAEIISIIOT

7 A) HampaBieHUE IEKTPOMArHUTHON CHUIIbI
b) HanpaBieHWe MarHUTHBIX JTUHUN
B) HampaBiieHueE AIIEKTPOABUKYIIEH CUIIBI

Ho npasuiy Oypasunka I') mer BepHOro oTBETa
OPEIEISIOT

Pa3znen 4.1 Oanoda3snble djieKTprUUYecKe Hen CHHYCOUIAIbHOI0 TOKA.
1. [Tomaas motpebsiemast MOITHOCTE Harpy3ku S= 140 kBT, a peaktuBHas momuocTh Q= 95 kBAp.
Onpenenure KO3PPUIMEHT HATPY3KHU.
a) cosep =0,6 0) cosp =0,3
B) cosgp =0,1 r) cose =0,9
2. IIpu KakoM HamnpsHKEHUU BHITO/IHEE MepeaBaTh 3EKTPUUECKYI0 SHEPIHI0 B JIMHUM 3JIEKTporepenad
TP 3aIaHHON MOIIHOCTH?
a) [Ipu noHm>xeHHoOM 6) [Ipu noBbIIEHHOM
B) be3paznuuno r) 3HadeHue HanpsokeHus yrepxkaeHo 'OCTom
3. B arexTpuyeckoil Ienu MEpPeMEHHOro TOKa, COoJepiKalled TOJbKO aKTHBHOE COINMpoTuBIeHHE R,
JNEKTPUYECKUI TOK.
a) Orcraer 1o ¢asze or Hanpskerus Ha 90° 6) Onepesxaer 1o Qasze Hanpskerue Ha 90°
B) CoBnazsaer no ¢aze ¢ HanpsyKEHUEM r) HezaBucum ot HanpspkeHus.
4.Kak u3meHHuTCa cABUT (a3 MeXy HalpsHKEHHEM M TOKOM Ha KaTylIKe MHAYKTUBHOCTH, ecliu 0ba eé
napametpa (R u X|) onHOBpeMeHHO yBenauuaTcs B 1Ba pa3a’?

a) YMCHBIIUTCS B JIBa pasa 0) YBemmuuTcs B 1Ba pasza

B) He nusmenurcs r) YMeHbIIUTCS B UETHIPE pas3a

5.B menu CHHYCOHMIATBHOTO TOKA C PE3UCTHBHBIM JJIEMEHTOM JHEPrus MCTOYHUKA Mpeodpasyercs B
SHEPrUIo:

a) MAarHUTHOT'O TIOJISt 0) SIMEKTPUUECKOTO MOJIS

B)TEILJIOBYIO ') MArHUTHOTO ¥ SJIEKTPUYECKOT O TOJIEeH

6. Konnencartop emkocthio C NOAKIIOUEH K UCTOUHUKY CHHYCOUJAIBHOIO ToKa. Kak M3MEHHTCs TOK B
KOHJICHCATOPE, €CJIM YaCTOTy CHHYCOUAAJILHOI'O TOKAa YMEHbIINTH B 3 pasa.
a) YMenbmmTcs B 3 pasza 0) YBemuuutcs B 3 pasza
B) OcTaHeTrcss HeM3MEHHOU r) Tok B KOH/IEHCATOpE HE 3aBUCUT
OT YaCTOThl CHHYCOM/IaJIbHOI'O TOKa.

Tema 5.20iekTpuYecKre MAaIIMHBI IEPEMEHHOI0 TOKA.
1.0mpenenure 4acTOTy BpalleHHUs MarHUTHOTO IOJS CTaTOpa ACHHXPOHHOTO KOPOTKO3aMKHYTOTO
JBATATEJISA, €CIM YMCIIO Iap MOJI0COB paBHa 1, a yacrora Toka 50 I'u?
a) 3000 06/m 0) 1000 06/m
B) 1500 06/m r) 500 06/M
2.IloyeMy MarHUTONPOBOJA CTaTOpPa aCHHXPOHHOTO JBUTATENlsi HaOMPAIOT M3 M30JMPOBAHHBIX JIMCTOB
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AIEKTPOTEXHUYECKON cTasIn?

a) [lng ymeHbllIeHUS IOTEpb Ha IepeMarHu41BaHue

6) I yMeHbIIeHUs TOTepb HAa BUXPEBbIE TOKU

B) Jli1s yBenMUeHus: CONpOTUBIIEHUS

r) 13 KOHCTPYKIIMOHHBIX COOOpaXK CHUI

3.Yro siBisieTcs BpallaoLEeiicsl 4acThl0 B aCHHXPOHHOM JIBUrarene?
a) Crarop 0) Potop

B) SIKopb r) CranuHa

4.]1ns npeobpa3oBaHUs KaKOW SHEPrUuu MpeAHa3HAYEeHbl ACHHXPOHHBIE IBUTaTENN ?
a) DIIEKTPUUYECKOIl SJHEPTUH B MEXaHUYECKYIO

0) MexaHn4eckoi SHEPTUH B SIEKTPHUUECKYIO

B) DJEKTPUYECKYIO S3HEPTHIO B TEMJIOBYIO

r) MexaHnuecKyo 3HEpPTUI0 BO BHYTPEHHIOIO

Kiarwoun k tectam:

Paznen 1. Dnektpocratuka

Ne Bompoca 1. 2. 3.
IIpaBUIIbHBIN OTBET 3 3 2
Bapuant 1
IIpaBUIIbHBIN OTBET 4 2 2
BapuanT 2
[IpaBunbHBINA OTBET 9 2 1

Bapuant 3

Paznen 2: DnexkTpuyeckre nenu moCcTOSTHHOTO TOKa

Ne Bompoca 112/3/4/5/6/7/8/9/10]11]|12

[IpaBunibHEBII
OTBET r|olr|sB|Bla|0|0O|B|a |r |B

Ne Bonpoca 1123|4567

[IpaBunenenii otBET | B | B | B |I' | b |1 | b
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Paznen 4.1 OnHoda3zHble 2IEKTPUUECKHE MU CHHYCOUIAIbHOI O TOKA.

Ne Bompoca 1/2(3[4|5|6

IIpaBUIIbHBIN OTBET

Tewma 5.2 DnexTprdeckrue MalluHbI IEPEMEHHOIO TOKA.

11234
Ne Bompoca

IIpaBuibHEI OTBET | 4 | 5 (6 | 2

KonTposmpyemsbie komnerenuuu: OK 01, OK 02, ITIK 1.2, ITK 1.3, TT1K 3.2

Kpurepuu oneHuBaHus:

1.CopMupoBaHHOCTh MPAKTUUECKUX YMEHHUH, HEOOXOQUMBIX B IOCIENyIolIel B MpodeccuoHaIbHON
NESATEIbHOCTH;

2.3HaHME OCHOBHBIX TEOpPUM, 3aKOHOMEPHOCTEH W IOHATHM, U UX NPUMEHEHUE K IPAKTUYECKOMY
peleHuo 3a1a4 (B TOM 4Mciie, IpopecCHOHANbHBIX: aHAJIU3 MPOU3BOACTBEHHBIX CUTYyallUi, pelleHne
CUTYaI[MOHHBIX IPOM3BOJCTBEHHBIX 3a/1ay, BBHIIOJHEHUE NMPOPECCUOHATIbHBIX (PYHKUUN B JIEJIOBBIX U
POJIEBBIX UTPaX M T.I1.);

3. 3aKkpenseHne HaBbIKOB MAaTEMAaTUUECKUX BBIUMCIEHHUH, PacY€ETOB;

— «2» 0aJuta BBICTABIIIETCS 00 yJarOIIEMYCsl, €CTI BEpHBIX 0TBeTOB MeHee 50%

— «3» 0ajuta BBICTABIISIETCS 00yUYaIOIIEMYCsl, €CITH BEPHBIX 0TBETOB OT 50 10 69%

— «4» baJuta BBICTABIIIETCSI 00 yJarOIIEMYCsl, €CTH BEpHBIX 0TBETOB OT 70 10 85%

— «5» 0aJI0B BBICTABIIAETCA 00yUarOLIEMYCsl, €CIIM BEPHBIX 0TBETOB OT 85 10 100%
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Tabanna 3 - @opma nHGOPMAIUOHHON KAPTHI 0aHKA TECTOBBIX 321 aHM i

HaumenoBanue Bcero KommnuectBo ¢opm T3 Koutponupyembie
pasnenos T3 OTKpBITOro | 3aKpbITOro Ha VopsinoueHue KOMIIETCHIIMU
THIA THIA COOTBETCTBHE

Paznmen 1. DnekTpocraTtuka 9 9 OK 01, OK 02, I1K 1.2, TIK 1.3,
K 3.2

Paznen 2. Dnexktpuueckue 12 12 OK 01, OK 02, IIK 1.2, IIK 1.3,

LEIIU ITOCTOSIHHOI'O TOKAa IIK 3.2

Pasnen 3. 7 7 OK01,0K02,IIK 1.2, IIK 1.3,

ONEeKTPOMarHeTusM u IIK 3.2

MarHuTHas WHIYKITUS

Paznen 4. Dnekrpudaeckue 6 6 OKO01,0K02,IIK 1.2, 1K 1.3,

1T IEPEMEHHOr0 TOKa. [IK3.2

Paznen 5. Dnexktpuyeckue 4 4 OK01,0K02,IIK 1.2,TIK 1.3,

MalIuHEI IIK 3.2
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4.5 Pemenue 3a1a4 (MpaKTHYECKUX padoT)

3apanue Nel
IIpu pacuere 3JIEKTPOCTATHUECKUX II€NEd MPUMEHSIOT METOJ CBEpPThIBaHMS Ilienu. Ilpu 3TOM

OIpeACIAIOT YYACTKH TOJIBKO IIOCJICAOBATCIBHOIO WJHM TOJBKO IMMapajUICIbHOIO0 COCAUHCHHUA U

UCTIOJB3YIOT COOTBETCTBYIOIINE (POPMYIIBI.

C3
I
1l

Cl1 cC2

sH—H

&
Hano: C1=20 Mx®@; C2=30 mx®D; C3=40 mxD;
C4=50 mx®d; U=100 B;

Haiitu Coxg, U1 - Us, Q1- Qs
ITAJIOH OTBETA

Pemenne

| OnpenenseM S5KBUBAJIEHTHYIO €MKOCTb.
Paccmorpum ncxoanyro cxemy. T.k. konaeHcatopsl C1 u Cz coeTMHEHBI IOCIIE0BATENBHO, TO

CqC 20-30
C12 =12 _—— = 12 Mk®
Cq1+C, 20430

C3
[
Ci12
M C4
|
& N3 cxembl Ne2 cienyer, 4To koHaeHcaTtopbl Cz 1 Cq
COEIMHEHBI MapajuiebHO, 3HAYUT
C34 = C3+C4 =40 + 50 =90 MrD
Cl2 C34

S l HT

N
N3 cxembr Ne3 CJIeaAyeT, YTO KOHACHCATOPLI Ci12uCa COCAMHCHBI IIOCIACI0BATCIIbHO, 3HAYUT

CakB
s—t ‘

&

Cyr - C 12 - 90
12 3% _ = 10,6 uxd

Coxg = =
Cip+C34 12490
Il Onpenensiem HampsbkeHUE M 3apsi]i KaKIOro KoHJeHcaTtopa. [lns 3Toro ABurasch OT camoil

pocToi cxeMbl (4) k ucxoaHoi (1) mpuMeHsieM Bce U3BECTHBIE CBOMCTBA.

N3 cxempr Ned crenyer, 94To
QaKB =U- C3KB =100 - 10,6 = 1060 MK
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N3 cxembl Ne3 crenyet, uTo
Q12 = Q34 = QSKB = 1060 mxKn

1060
lhzzggcr———=8&33
C, 12
1060
%4zgﬂ=———=1L7B
Css 90

N3 cxembl N2 cienyer, 4To

Uy =U;3=U,=11,7B

Q3 =U3-C3 =11,7-40 = 468 mxKn
Q,=0U,-C, =11,7-50 = 585 mxKun

N3 cxembl Nel cienyer, 4To
Q1 = Qy = Q12 = 1060 MxKn

1060
U, = % =—=0538
C, 20
1060
5 = & =——=235,38
C, 30
OT1BeT

Kpurepuu oneHku

Otmertka (o11eHKa)

[IporeHT BEpHOT O pelieHus

3ajaun

5 (oTIM4HO) 86-100

4 (xoporo) 75-85

3 (yIOBJIETBOPUTEIILHO) 61-74
2 (HEey1OBJIETBOPUTEIBHO) 0-60

3aganue Ne2

CMeniaHHoe COCIUHCHUC ITPUCMHHUKOB SHEPIruu MpeaCTaBIACT co0oli coueTaHue PACCMOTPECHHBIX

MMOCJICA0OBATCIIbBHOTO U IIapaJlICJIIbHOTO coenuHeHuu. bomnbimoe pa3H006pa3He 9TUX COCAMHEHUU HeE
IIO3BOJIICT BBIBCCTHU O6Hly}0 (bOpMy.]'Iy il onpCACICHHUA SKBHBAJICHTHOI'O COIIPOTUBJICHHA IICIIH. B

KaXXJIOM KOHKPETHOM CiIy4a€ HYXHO BBIACIIATH

Y4acCTKH,

COCAMHCHHBIC IIOCJIICAOBATCIBHO HWJIN

mapajui€jibHO, U IO HU3BCCTHbLIM (bopMynaM 3aMCHATh HMX OKBHUBAJCHTHBIMH COIIPOTUBJICHUAMMU. Hel’[b
IMOCTCICHHO YIIPOUIAOT U IMMPHUBOJAT K HpOCTCfII.HCMy BUOY C OJHUM COIIPOTHBIICHUCM. HpI/I 9TOM TOKH H

HaMpsKEHUA OTACIIBbHBIX YYAaCTKOB L ENU OIMPEACTIAIOT IO 3aKOHY Owma.

R3

R1
R4
R2

Hano: R1=20 Om; R2=30 Om; R3=40 Owm;
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R4=50 Owm; U=100 B;
Haitu RSKB, U1 - U4, |1- |4
JTal0H 0TBETA
Pewienne
| OnpenenseM 3KBUBAJICHTHOE COIPOTHBIICHHE.

PaCCMOTpI/IM HCXOOHYIO CXCMY. T .k. COIIPOTHUBJICHUA R3 u R4 COCAMHCHBLI TapaJllICJIbHO, TO
R3 " R4_ 4‘0 " 50

Ry, = = =2220
3* T Ry+R, 40+ 50 M
R1 R34
R2

N3 cxembr No2 CJICAyECT, YTO COIIPOTHUBJIICHUS R]_ u R34 COCIUHCHBI I10CJIIEA0BATCIIBHO, 3HAYUT
R134 = R1+R34 =20 + 22,2 = 4‘2,2 OM

R134

R2

N3 cxembl Ne3 CJIeaAyeCT, YTO COIIPOTHUBJIICHUS R2 1 R134 COCIMHCHBI ITapaJlJICJIbHO, 3BHAYUT

R _ Rz'R134 _ 30'42,2
KB TR, + Rz, 30+ 422

=17,50m

Raks
]

1 OHpe}IeJ’IfICM HaAIIPsOKCHUE U TOK KAXKI0I'O COITPOTHUBIICHUS. JIJ'ISI 3TOro ABUraschb OT caMmoM

pocToi cxeMbl (4) k ncxoaHoil (1) mpuMeHseM Bce U3BECTHBIE CBONCTBA.

N3 cxembl No4 ciienyer, 4To

1 U _100 _
HE " Ry 17,5

N3 cxembl Ne3 crnenyer, 4To
U2 - U134_ == USKB = 100B

LY _100_
27 R, 30 ~
Uiz _ 100

gy = ——==——=24A
134 7 Risy 422

N3 cxembl No2 cnenyet, 4To

liza =11 =3, =2,4A

U =1-R;=24-20=48B

Uy =134, R34 =2,4-22,2=52B

N3 cxemsbl Nel cienyer, uto
U3:U4:U34:52B
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U; 52

I3—R3—40—1,3A
U, 52
h=—=—=11A4
R, 50
Orser...
Kpurepun ouenku
Ormerka (oeHKa) [IporeHT BEpHOT O pelIeHUs
3aauu
5 (oTIM4HO) 86-100
4 (xoporo) 75-85
3 (yIOBJIETBOPUTEIILHO) 61-74
2 (HeyJOBIICTBOPHUTEIIHHO) 0-60
3amanune Ne3.
R C L
®—|:I—| Jano: anekrpudeckas memsb (puc 1);
L=0,120 I'y; C=370 Mmx®; R=25 Om; U=220 B.
Haritu: X, Xc, I, P, Q, S, moctpouTh BEKTOPHYIO TUarpammy
Q
PucyHok 1

ITaJI0H 0TBETA
Pemenune

OmnpezenseM UHAYKTUBHOE COITPOTUBIICHHE
X, =27 f L=2-314-50-012=37,70m
OnpenenﬂeM CMKOCTHOC COIIPOTHUBJICHUC
1 1

XC = = o

2.7-f-C 2.314-50-370-10
OHpCI[eJIHeM TTOJIHOC COIPOTUBJIICHUC L CITU
Z=\|R? +(X_ —X.)* =+/25% +(37,7-8,6)* =38,40m

Haxonum TOK, NpOTEKAO NI 10 e
= v = 220 =573A
Z 384
HaxoauMm akTHBHYIO MOIIIHOCTG, ITOTPEOISIEMYIO TIETTBHIO
P=1?.R=573%-25=820,8Bm
HaxonuMm peakTHBHYIO MOIIHOCTh, TOTPEOIIEMYIO IIEMbIO
Q=1%2-(X_—X.)=5,73% -(37,7 —8,6) = 955,46ap

=8,60m

HaxoauMm moiaHy0 MOITHOCTb, TOTPEOJIIEMYIO HIETIhIO
S=U-1=220-573=1260,684

CtpouM BeKTOpHYIO auarpammy. [ljist 3TOro ompenenseM NaJeHUE HANPSIKEHUS Ha KaXaoM
CONPOTUBIICHHH, BEIOMpaeM MacmTad 1Mo TOKY U HANPsHKEHUIO M PACCUUTHIBAEM JIJIMHBI BCEX BEKTOPOB.
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U, =1-R=573-25=143,25B

A
U L= |- X, =5,73-37,7=216B
UC =1-X. =573-8,6=49,3B
B
|U =—=@=7,ZCM
A MU 20
U
=== 218 _108eu
L M U 20
U
|U :—C:@:ZSCM
c M 20
|, = L 5’—73 =5,73cm
I M 1
Kpurepuu orneHku
Omvera (onenka) [IpoueHT BEpHOTO perieHus
3a/1a4u
5 (oTIMYHO) 86-100
4 (xopoI1Io) 75-85
3 (yIOBJICTBOPUTEIILHO) 61-74
2 (Hey10BJIETBOPHUTENBHO) 0-60
3aganue Ne4.
Ra XL

OmnpenenseM (a3Hoe HapPsHKEHHE
U, 380

IR

— =220B

Hano: Tpexda3zHas 4eTIPEXIPOBOIHAS 1IETh
F Ra=Re=50 Om; Xia=Xcs=Xcc=25 Om; Ui =380 B.
Haiitu: lo, P, Q, S, moCTpOUTH BEKTOPHYIO IHATPAMMY.

9TajI0H 0TBETA
Pemienue

OmnpexnenseM MOTHOE COMPOTHBIICHUE Kaxa01 (has3sl
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Z, =+/RZ+ X2 =/50? + 252 =5590u
Zy =+/RZ + X2 =/50? + 252 =5590m
Z. =X, =250m

OnpenernsieM TOK Kax10i (a3bl
U, 220

a=—t=——=3944
Z, 559

, =Y 20 g,
Z, 559

C:U_d’:@:&&q
Z. 25

Haxonum akTHBHYIO MOIIIHOCTb, TOTPEOIIieMyI0 Kax 101 (a3oii
P,=12-R, =3,94%.50 = 776,18Bm

P,=12-R, =3,94%.50 = 776,18Bm

P.=12-R.=394°-0=0Bm

HaxonuMm akTHBHYIO MOIIHOCTB, TOTPEOIsIEMYI0 Beel Tpex(a3Hoil 1enbio
P=P,+P;, + P, =77618+ 77618+ 0 =1552,36 Bm

Haxomum peakTUBHYIO MOIIHOCTh, MOTPEOIIEMYIO Kaxaou (ha3oit

Q, =1%-X, =394%.25=23886ap

Qg =12 -X, =394 -25=3886ap

Q. =1& - X, =3,94% - 25 = 3886ap

HaxonuMm peakTUBHYIO MOIITHOCTB, MOTPEOIIIEMYIO BCell Tpexda3HOM 1Enbio
Q=0Q, +Q; +Q. =388+388+388 =1164sap

HaxoauM moHy0 MOITHOCTB, MOTPEOIIeMy o Kax a0 (ha3oi
S,=U,-1,=220-3,94 =866,8B4

S, =U,-1,=220-3,94 =866,8B4

S.=U,-1.=220-88=193684

HaxonuMm moiHyo MOITHOCTB, MOTPEOIsieMyto Bcelt Tpex(da3Hoil 1enbio
S=§5,+S,;+S. =866,8+866,8+1936 = 3669,6BA

I[J'Iﬂ IMOCTPOCHUA BeKTOpHOﬁ JUuarpaMmbl H606X0)II/IMOZ

1) OnpeaenuTs yroi CIBUra MeX/1y TOKOM M HAIPSDKCHHUEM B KaXKa0u (ase
R, 50
cosp, =—2=——=089 = =arccosp, =27°
@p Z, 559 (N (N
Ra 50
cosp, =——~=——=089 = =arccos ¢, = 27°
Pa Z, 559 (4 (4
Ccos —R—°—£—0 = =arccos ¢ =90°
Pc Z. 25 Dc Dc
2) CdopmymupoBaTh OCHOBHOE COOTHOIIEHUS TS KaXKT10U (ha3bl:

B ¢aze A Tok orcTaer oT HanpsikeHus 1o ¢asze Ha yrom 27°
B ¢aze B Tok onepexxaer HanpsbkeHue no ¢aze Ha 27°
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B (daze C Tok onepexaer HanpspkeHue o ¢gase Ha 90°

3) BriOpaTh MacuITad 1mo TOKy U HamnpspKEHUIO M OTPEIEUTh IJTHHBI BCEX BEKTOPOB!
m, :1A;mU :50E
cm cm
U
|U o 220 4,4¢cm
o M U 50
I
! = A 33040
A M | 1
I
|, =-2- 394 _ 3.94cu
B M | 1
'c
| | == — =8,8cu
c M | 1
4) CrpouM BEKTOPHYIO AUarpamMMmy.

5) Kputepun oueHKu

Ormerka (orcHKa) [IpoueHT BEpHOTO perieHus
3a7a9n
5 (OTAMYHO) 86-100
4 (xopoI1Io) 75-85
3 (yIOBJIETBOPUTEIILHO) 61-74
2 (HeyJJOBJIETBOPUTEIIHHO) 0-60

Pacuer ajiekTprUYecKuX Henei MOCTOSIHHOIO TOKA.
Pacuert ci0:xHbIX Heneil MeTo10M 3ak0HOB Kupxroga (y3/10BbIX 1 KOHTYPHBIX YPaBHEHMIH).

Jna pacuera CIOXHOH Ilemu HEOOXOIUMMO COCTaBUTh CHCTEMY YpaBHEHHH B CIEAYIOIEM
MOpsIIKE:

1. KomuvecTBo ypaBHEHHI B CHCTEME JOKHO OBITh PaBHO KOJIMYECTBY HEM3BECTHBIX TOKOB,
MpUYEM KOJIMYECTBO HEM3BECTHBIX TOKOB JIOJDKHO OBITH PABHO KOJMYECTBY BETBEH B CXEME;
2. KomuuectBo ypaBHeHuii mo mepBomy 3akoHy Kupxroda momkHO OBITh HAa EIUHUILY

MCHBUIC KOJMYCCTBA Y3JIOB B CXEME;

3. Henocraronue ypaBHEHHs B CUCTEME COCTABIIAIOTCS 110 BTOpoMY 3akoHy Kupxroda.

Hano: E1=20 B; Ex>=40 B; E3=50 B;
R1=R2>=15 OmMm; r1=r=r3=5 Om
" 2 r2 Haiitu  1y,l2,13, cocraButh  ypaBHeHue  OanaHca

MOIIHOCTH.
um |;|R2 OIITHOC

ITAJI0H 0TBETA
Pemienue

| PacueT croskHOM 11enu MeToa0M 3aKkoHOB Kupxroda.
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CocTaBUM CHCTEMY W3 TPEX YpaBHEHHUI, IepBOE ypaBHEHHE IO NepBOMY 3akoHy Kupxroda, nsa
110 BTOPOMY, U PELIUM IIOJy4YCHHYIO CUCTEMY.
I, +1,+1,=0
E,-E, =1 '(Rl +rl)_ I '(Rz +r2)
E,-E;=1, '(Rz +r2)_|3 Ty
l,+1,+1;=0
20-40=1,-(15+5)—1,-(15+5)
40-50=1,-(15+5)-5-1,
IL+1,+1;,=0
-20=20-1,-20-1,
-10=20-1,-5-1,
L, +1,+1,=0
L -1,=-1
4-1,—1,==-2

B nanpHeimem PCIICHUHN UCITOJIB3YEM METO/ ITOACTaHOBKHU. BLIpaSI/IM qepe3 TOK I ApYrue€ TOK1 u

moaCTaBUM B IICPBOC YPABHCHHUC.
IL+1,+1;,=0
L=1,-1
l;=4-1,+2
l,-1+1,+4-1,+2=0

|, =—==-017A
6

|, =-017-1=-117A
I, =4-(-017)+2=134A
OTpI/IHaTeJ'H)HOC 3HAUYCHUC TOKOB TOBOPUT (0] TOM, HCTHUHHOC HaIpaBJICHUC TOKOB

MPOTHBOIIOJIOKHO BEIOPAHHOMY.

[TpaBUIBHOCTD pEIIeHHUS MOXXHO IPOBEPUTH JABYMsI CIIOCOOAaMHU: TMOJICTAaBUB TOJyYCHHbBIE
3Ha4YeHHs B IEPBOE YPaBHEHUE CUCTEMBI MJIM COCTAaBUTh ypaBHEHUE OanaHca MOIIHOCTH.

bananc MOLIHOCTH: MOIIHOCTb, BBbIIEIsIEMass BCEMH HWCTOYHUKAMU JIOJDKHA OBITh paBHA

MOIIHOCTH, HOTp€6H}IeMOI>'I BCEMHU IIPUCMHHUKAMH SHCPIruu.
Z PI/ICT = ZPHP
> Pucr =E; -1, +E, -1, +E; -1, =20(~117)+40-(-0,17)+50-1,34 = 358B1
SPrp =L -Ry+r)+15-(R,+1,)+12 1, =117 -20+017% - 20 +1,34> = 36,7Br
Ecau 6ajanc MOIIHOCTA CXOQUTCS 3HAYUT 3a1a4ya peuieHa BepHo.
Pacuer cy10:KHBIX LENe METOI0M y3/710BOT0 HANPSIKEHU A

Paccmorpum perienne Ha mpuMepe NMpeabayei 3a1aun.
1. OmnpenensieM NPoBOIUMOCTb KaXKJ10i BETBU:
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1 1 1

g, = =0,05Cm
R,+1 T15+5 20
g, =— L _ 1 _ooscm
R,+r, 1545 20
1 1
== =2=02C
9: r, 5 M
2. OmnpenensieM y3710BO€ HANPSKEHUE:
ZE Oy _Ei0+E; 9, +E; gy _20-0,05+40-0,05+50-02 _ ;4
D gy 9, +0, +0, 0,05+ 0,05+0,2 ’

. =(E,~U)-g,=(20-433).0,05=-117A
,=(E,-U)-g, =(40-433)-0,05=-017A
=(E, -U)-g, = (50-433)-0,2 =1,34A

3. OmnpenenseM TOKH BETBEH:
I
I
l,

OTBeT: ....
Kpurepuu oreHku
Ommera (onenka) [IpolieHT BEpHOTO peIIcHHs

3a7a9H

5 (oTIM4HO) 86-100

4 (xopormo) 75-85

3 (y1OBJIETBOPHUTEIILHO) 61-74

2 (Hey1OBJICTBOPUTEIIBHO) 0-60

Pacuer e ¢ HECHHYCOUTAJIbHBIMHA TOKaAMHU

[Ipumep 3amauu ¢ peLIEHUEM.
K anexTpudeckoil enu npuiioKeHo HalpshKeHHe:

u(t) = 150sinwt + 50sin3wt + 30sin5wt, B

PaccunTaTe MrHOBEHHBIE 3HaUEHHUSI TOKOB BETBEW, HAMTH UX JIEUCTBYIOIIUE 3HAUEHUS, €CIIU
R=9 Owm, Xu=5 Owm; Xc1=45 Owm. Ormpenenuts JIEHCTBYIOIIME 3HAYEHHWE HECHHYCOHMIAIBLHOTO
HaIpPsHKCHMSI, TOKA U aKTUBHYIO MOITHOCTD IETIH.

Pemrenue

[TosmHOE CONPOTUBIICHUE LIENU JJI IEPBOM, TPETbEH U IIATOM TAPMOHMK TOKA:

Z; =R?2 + (X — Xc1)? = /92 + (5 — 45)2 = 41 Om;

2

Xc1\2 45
Z3 R2+<3XL1—T> = 92+(3'5—?) =9 0mMm
 Xer)? 45\*

AMIUIMTY/IHbIE 3HAYEHUsI TAPMOHMK TOKa ONPEAEISIIOT 0 3aKkoHy OMa:

Upm 150
Iy = =2 = — = 3,66 4;
Z, 41
Usyy 50
Iy, = —2 =~ =555 4;
Zs 9
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U 30
15’":%:@: 1,63 4;
5 )

I[eﬁCTBYIOMHC 3HAYCHHUA TOKOB HAXOIMAT 110 aMIIJIMTY AHBIM

Lm 366

=20 = = 2594;
172 141
Ism 5,55

3= -2 =" =394 4;
VZ 1,41
Isy 1,63

s = = =1,16 A
VZ 1,41

JleficTByrO1IEE 3HAUEHNE HECUHYCOUIAILHOIO TOKA U HAIIPSKCHUS:

I= /112 +12 +12 = /2,592 + 3,942 + 1,162 = 4,85 4;

+ Uz

+ Uz,

= JUf+U§+U§= j(%)ﬂ(%)ﬂ(%)zz jvfm

1502 + 502 + 302
= > = 114 B.

AxTHBHAS MOITHOCTD P = [2 - R = 4,852 -9 = 212 Br.

m
2
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4.6 JlaGopaTopHble H MPaKTHYECKHE PadOThI

Jlabopatopnas paGora Ne 1. DkcnepuMeHTalbHas MNpoBepka 3akoHa Oma Js  ydyacTka
IEKTPUUYECKOH IeNu.

Llenb: ONBITHBIM MTyTeM YOEIUThCA B CIIPaBeAIMBOCTH 3akoHa OMa JJIs y4acTKa Lielu.

Ob6opynoBanue ¥ IPUOOPBL: PEOCTaT, BKIIOYEHHBIH 10 cXeMe MOTEHIIMOMETpa, PeryIupyeMblil pe3ucTop,
aMIepMeTp MOCTOSSHHOIO TOKa, BOJIBTMETP TOCTOSTHHOT'O TOKA, COEMHUTEIbHBIE

Conepkanue oT4éra: cxema BKIIOUEHHS MPUOOPOB, TaOIMIIBI C pe3yibTaTaMU M3MEPEHUI U pacueTos,
rpaduku 3aBucumoctu I= f(U) mpu R= const u I= f(R) mpu U= const, BEIBOJBI O CIIpaBeAIUBOCTH
3akoHa OMa JIJIs ydacTKa LenH.

JlabopaTopHnasi padora Ne 2. HccienoBanue meny mNoCTOTHHOTO TOKA CO CMEIIAHHBIM COeIMHEHHEeM
pe3ucTOpoOB.

[{enib: OMBITHBIM MYTEM MPOBEPUTH OCHOBHBIE COOTHOUICHHS MEXAY DJIEKTPUYECKUMHU BETUYMHAMU B
LIeNY TOCTOSHHOT'O TOKA CO CMEIIaHHBIM COEIMHEHUEM PE3UCTOPOB.

OO6opyoBaHue ¥ IPUOOPBL:  MATh PE3UCTOPOB € MOCTOSHHBIM COMPOTUBJICHHUEM, TOTEHIIMOMETP, LIECTh
aMIEpMETPOB IIOCTOSHHOI'O TOKAa, BOJBTMETP IIEPEHOCHBIM IOCTOSHHOIO TOKa, COEIUHUTEIbHbIE
IpoBOJA.

ConeprkaHye oT4yera: cXeMa BKJOYEHHsS IpUOOpOB, TabiuLa ¢ pe3ysibTaTaMU W3MEPEHUI U pacyeTos,
BBIBOZIBI O TOM, KakK BJIUSIET CONPOTHUBIIEHHE pe3ucTopa Rs Ha HampsHKeHUs M TOKU OCTAJIbHBIX YYacTKOB
LETIH.

IIpakTnuyeckoe 3ansitue Ne 1. PacyeTt JMHMH MO JONYCTUMOM MoTEepe HANIPSIKEHUSI.
Ilenp 3aHsATus: OcBOUTH CHOCOOBI pacuera M BbIOOpa CEUYEHHsS IPOBOAOB IO JOMYCTUMOW HOTEpe
HAIPSKEHUS.
OO0ecreueHHOCTh 3aHATHS:
1. KommuiekT yueOHO-HATISAHBIX MOCOOUH (TU1akaT-cxema Uil ONpeseNieHHs MOTePU HANPsDKEHHS B
MPOBOJIAX).

2. Jlupaktuueckuit MaTepuan (IpUMeEp pacuera CEYeHHs IPOBOAOB IO JIOMYCTUMOW TMoOTepe
HaMpspKEHUs!, TaOIUIIBI HCXOTHBIX TaHHBIX).

PaboTa Ha 3aHsATHH.

1. Ucnionb3ys MCXOMHBIE JaHHBIE, TIPOU3BECTH pacyeT TOKA YCTAHOBKH.
2. [IucbMEeHHO OTBETUTH HA KOHTPOJBHBIE BOMTPOCHI.

ConepxkaHue oT4era.

1. Ilenb pa®oThI.

2. UcxonHble 1aHHBIE.

3. Pemrenue 3amaun.

4. OTBEeTHl Ha KOHTPOJIBHBIE BOIIPOCHI.

5. BeiBox o pabore.

KOHTpOAbHBIE BOITPOCHL.

1. ITouemy npu nepegade JIEKTPOIHEPTUH YaCTh HAIIPSKEHUSI TepsAeTcs?
2. YUto Takoe moTeps HaNpsHKeHUs ?

3. Uto Takoe OTHOCUTENbHAS MMOTEPS HANPSLKEHUs?

4. KakuM 00pa3oM MOYKHO YMEHBIIUTh TOTEPH HAIPSKECHUS?

IIpakTnueckoe 3ansitue Ne 2. PacueT JIMHMHU M0 JONYCTUMOMY HarpeBy.

Llenp 3anaTus: PaccmoTpeTh, moueMy HEOOXOIMMO OCYIIECTBIIATH BHIOOP MPOBOAOB IO JOMYCTUMOMY
HarpeBy.

OObecneyeHHOCTb 3aHATHSL:

1. KomriekT yaeOHO-HaTTITHBIX TOCOOHIA.
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2. Junaktrueckuil Matepual (IpuMep pacueTa ce4eHus: HPOBOJIOB 10 IOyCTUMOMY HarpeBy,
TaOJIUITBI KCXOIHBIX TAHHBIX).

PaGora Ha 3aHsATHH.

1. Mcnionb3ys MCXOQHBIE JaHHBIE, IPOU3BECTH PACUYETHI.

2. [1o mpennaraemoii Tabnuile, ONpeesuTh CEYEHUE TIPOBOIOB.
3. [IMCbMEHHO OTBETUTH Ha KOHTPOJbHBIE BOIIPOCHI.
ConepxaHue oT4erTa.

1. Ilesb paGoTHI.

2. Ucxomuble JaHHBIE.

3. Pemenue 3agaum.

4. OTBEeTH Ha KOHTPOJILHBIE BOTIPOCHI.

5. BeiBox mo pabore.

KOHTpOAbHBIE BOITPOCHL.

1. Kakast Temneparypa Ha3bIBa€TCsl yCTaHOBUBILIEH 517

2. Kakol TOK Ha3bIBalOT JOIIYCTUMbBIM?

3. UTo Takoe KOPOTKOE 3aMbIKaHHEe?

4. Kakum 00pa3oM 3alMINAIOT LETH OT IEePErpy30K?

IIpakTuueckoe 3ansitue Ne 3. PacueT CJIOKHBIX 3JJeKTPHYECKHX Leneid MeTOI0M Y3JI0BBIX H

KOHTYPHBIX YPaBHEeHHH.

Ilenp 3aHSATUS: pacCunuTaTtb 3aAaHHYIO CJIOXHYIO ICIIb C IIOMOIIbIO ypaBHeHI/Iﬁ COCTAaBJICHHBIX C

UCII0JIb30BaHUEM TIEPBOro U BTOPOro 3akoHOB Kupxroda.
O0ecneyeHHOCTh 3aHATHSL:
1. KommiekT yueGHO-HAIIAAHBIX TOCOOUH.

2. JlupgaxkTUdecKuil MaTepual.

Pa6ora Ha 3aHATHH.

1. Mcnionb3ys MCXOQHBIE JaHHBIE, IPOU3BECTH PACUETHI.
2. CocTaBUTh ypaBHEHHE OajlaHCa MOIIHOCTEH.

3. IIuCbMEHHO OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.
ConepxkaHue oT4eTa.

1. Ilenb paboTBHI.

2. UcxoaHble NaHHBIE.

3. Pemenue 3agaum.

4. OTBeTHl Ha KOHTPOJIbHBIE BOIPOCHI.

5. KOHTpOoIbHBIE BOMIPOCHL.

1. ChopmynupoBats 3aKoHBI Kupxroda.
2. TlosiICHUTB WX POJb B pacyeTe AMEKTPUUCSCKUX LIEeH.

IIpakTuyeckoe 3ansitue Ne 4. Pacuer cJI0/KHBIX JJ1eKTPUYECKHUX Ieneil MeT010M KOHTYPHBIX TOKOB.

[lenb 3aHATHS: pAaCCYMTATD 3aJaHHYIO CJIOXKHYIO II€ITb METOI0OM KOHTYPHBIX TOKOB.
O0eceYeHHOCTD 3aHTHS:
1. KomruiekT yueOHO-HaTIAIHbIX TOCOOHIA.

2. JIuaaKkTUYeCKUd MaTepHal.

PaboTa Ha 3aHATHH.

1. Ucnonb3ys MCXOJHBIE JaHHBIE, TPOU3BECTU PACUETHI.
2. CocTaBUTh ypaBHEHHE OajlaHCA MOIIHOCTEH.

3. [IMCbMEHHO OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.
CopnepxkaHnue oT4yeTa.
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1. Llems paboTHI.

2. McxonHble JaHHBIE.

3. Pemienue 3agaun.

4. OTBETHI Ha KOHTPOJIBHBIE BOIPOCHI.
5. KoHTpoJIbHEBIE BOIPOCHL.

1. Yto Takoe KOHTYpPHBII TOK?
2. CpaBHHUTH 3TOT U MPEIbIIYIINA METOABI pacueTa U pe3yIbTaThl.

IIpakTuueckoe 3ansaTHe Ne 5. Pacuer CJOKHBIX JJIeKTPHYECKHX Leneidl MeTOJ0M Y3JI10BBIX
NOTEeHIHAJIOB.
[{enb 3aHATHS: pacCUUTATh 3aJaHHYIO CIOXKHYIO LIEMTb METOIOM Y3JIOBBIX MOTEHIIMAJIOB.
O0ecreueHHOCTh 3aHATHUS:
1. KoMmmuiekT yueOHO-HarIsIHbIX TOCOOUIA.

2. JlunakTHYEeCKHid MaTepHalL

Pabota Ha 3aHsATHH.

1. Mcnionb3ys MCXOQHBIE JaHHBIE, IPOU3BECTH PACUYETHI.
2. CocTaBUTh ypaBHEHHE OajaHCa MOIIIHOCTEH.

3. [IucbMEHHO OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.
ConepxaHue oT4era.

1. Ilems paboThI.

2. cxonHble JaHHBIE.

3. Pemenue 3agaum.

4. OTBETHI Ha KOHTPOJIBHBIE BOIPOCHI.

5. KoHTpoJIbHBIE BOPOCHL.

1. Yto Takoe y31moBoi moTeHuan€?
2. CpaBHHUTH 3TOT M MPEIbIIYIINI METOBI pacueTa U pe3yIbTaThl.

IIpakTnueckoe 3ansitue Ne 6 PacdeT C/I105KHBIX 3JIEKTPHYECKHUX LeNneid MeTOI0M HAJI0KEHH.
[{enb 3aHATHSI: PACCUUTATH 3aIAHHYIO CJIOXKHYIO IIeTIh METO/IOM HAJIOXKCHUSL.
O0ecneyeHHOCTh 3aHATHUS:

1. KommiekT yueOHO-HaTIAIHBIX TOCOOHIA.

2. JIugakTUYeCcCKUud MaTepual.

PaboTa Ha 3aHATHH.

1. Ucnionb3yst HCXOAHBIE TaHHBIE, TPOU3BECTH PACUETHI.
2. CocTaBUTh ypaBHEHHE OajaHCa MOIIIHOCTEH.

3. [IMCbMEHHO OTBETUTH Ha KOHTPOJbHBIE BOIIPOCHI.
CopepxxaHne oT4deTa.

1. Ilesb paGoTHI.

2. Ucxonusle JaHHEBIE.

3. Pemrenue 3amaun.

4. OTBETHI Ha KOHTPOJIBHBIE BOIPOCHI.

5. KoHTpoabHBIE BOOPOCHL.

1. B uem cocTouT MeTOd HAIOKEHUA?
2. CpaBHUTH 3TOT W PEIBIIYIINNA METO/IBI PacueTa U pe3yIbTaThl.
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IIpakTuueckoe 3ansitue Ne 7. PacueT CJIOKHBIX IEKTPHYECKHX LeNeid MeTOI0M IKBHBAJIEHTHOTO
reHeparopa.
[{e)1b 3aHATHS: paCCUUTATh 33JAHHYIO CIIOKHYIO [IEIb METOJJOM YKBHBAJIICHTHOI'O T€HEepaTopa.
O0ecneyeHHOCTh 3aHATHUS:

1. KomIuiekT yueOHO-HaTIAIHbIX TOCOOHIA.

2. JIupgaxkTUYeCKUH MaTepHal.

Pabora Ha 3aHsATHH.

1. Ucrionp3ys HCXOMIHBIE JaHHBIC, TIPONU3BECTH PACUETHI.
2. CocTaBuTh ypaBHEHHE OaaHca MOLHOCTEH.

3. [ITucbMEeHHO OTBETUTH Ha KOHTPOJIHHBIC BOIIPOCHI.
ConepkaHue oT4yera.

1. Llems paboTHI.

2. cxonHbIe TaHHBIC.

3. Pemienue 3anaun.

4. OTBeTHl Ha KOHTPOJIbHBIE BOIIPOCHI.

5. KoHTpoJibHBIE BOIPOCHL.

1. B uem cocTouT MeTOA SKBUBAJIEHTHOTO TeHEpaTopa?
2. CpaBHHUTB 3TOT ¥ MPEIBIIYIINA METOABI paciyeTa U Pe3yIbTaThl.

IIpakTnuyeckoe 3ansitue Ne8.Pacuer MarHuTHOM Hemnu.
[{enb 3aHATHA: pacCUUTATh HEPA3BETBIEHHYIO HEOAHOPOJHYIO MarHUTHYIO LIENb.
OO6ecre4eHHOCTh 3aHATHUSL:

1. KommiekT yueGHO-HarIsAHBIX TOCOOUH.

2. JunakTuyeckuii MaTepuall

Pabora Ha 3aHATHH.

1. Ucnionp3ys UCXOIHBIE JaHHBIE, IPOM3BECTU PACUETHI.
2. ITucbMEHHO OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI.
CopepxaHue oT4era.

1. Llems paboTHI.

2. UcxoaHble NaHHBIE.

3. Pemenne 3agaumn.

4. OTBeTHl Ha KOHTPOJIbHBIE BOIIPOCHI.

5. KOHTPOJIbHBIE BONPOCHL.

1. Yto Takoe MarHuTHas 1eIb?

2. Hanummre hopMyIMpoBKY 3aKOHA MTOJTHOTO TOKA.

3. Kakue MaTepuabl HCIOIb3YIOTCS I MArHUTOIIPOBOIOB?

4. Yem OTIMYAIOTCS OAHOPOIHBIC U HEOTHOPOIHBIE MATHUTHBIC IS ?

JlabopaTopHnasi padora Ne 3. UcciienoBanne napaMmeTpoB CHHYCOUAAILHOTO Hanpsi:kenus (Toka).
[{eb: OMBITHBIM ITYyTEM MPOBEPUTH OCHOBHBIE MTAPAMETPHI CHHYCOUIATIHHOTO IIEPEMEHHOT'0 TOKA.
OO6opynoBanve M MPUOOPHI: KaTylIKa HHAYKTUBHOCTH, aMIIEPMETP IMEPEMEHHOTO TOKAa, BOJIBTMETP
MEPEMEHHOr 0 TOKa, BATTMETP IMEPEMEHHOT0 TOKa, COEIMHUTENbHBIE IIPOBO/IA.

CozepxaHue OTYeTa: CXeMa BKIIOYEHHUs MPUOOpPOB, Tabimua C pe3yibTaTaMUu U3MEPEHUN U pacyeToB
MT'HOBEHHBIX 3HAUCHUN HANIPS>KEHUS M TOKA MCCIIEAyEeMOM IIeTu.

JlabopaTropnasi padora Ne 4 HcciaenoBanue uenu IepeMEHHOT0 TOKa € TMOCJeA0BATEIbLHBIM
coeINHEHHEM Pe3MCTOPAa U KATYIIKHA HHAYKTUBHOCTH.

geﬂbl ONBITHBIM TYTEM IIPOBCPUTL OCHOBHBLIC CBOMCTBA oenM IMnEepeMEHHOI0 TOKa, oGnana}omeﬁ
AKTUBHBIM COIMPOTUBJICHUEM U HHAYKTUBHOCTLIO.
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OOGopyaoBaHKe W OPUOOPBL: KATyIIKa HHAYKTUBHOCTH, aMIIEpMETP IMEPEMEHHOI0 TOKa, BOJBTMETP
MEePEMEHHOr0 TOKa, BATTMETP IIEPEMEHHOT'0 TOKa, COSAMHUTEIIBHBIE TPOBOIA.

ConepikaHue OTYETa: CXeMa BKIIFOUCHHUsS MPUOOPOB, TaOJIUIA ¢ pe3yIbTaTaMH W3MEPEHHH U PacdyeToB,
BEKTOPHBIE IMarpaMMbl TOKOB U HAIIPSDKEHUH, TPEYTrOJIbHUK COIPOTHBIICHUM, BBIBOJIBI O TOM, KaK BIIUSET
MOJIOKEHHUE (peppOMarHUTHOIO CepAeYHMKa B KaTylike Ha Benmuunbl:L, X, , Z, I, Cose, P, Q, S.

JlabopaTropuass paGora Ne S5 HcciaenoBanue umend MNepPpeMEHHOr0 TOKa ¢ Napa/uleJbHBIM
coeJMHEHHEM Pe3UCTOPa U KATYIIKH HHAYKTHBHOCTH, Pe3HCTOPa U KOHEeHcaTopa.

ellb: OMBITHBIM ITyTEM IMPOBEPUTH OCHOBHBIE CBOWMCTBA II€MM MEPEMEHHOr0 TOKa C MapajieIbHbIM
BKJIFOYEHHEM KaTYUIKH UHyKTUBHOCTH U KOHJIEHCaTOopa.
O6opyaoBanue ¥ mpuOOpBI: 3BYKOBOW TI€HEpaTOp, KaTyllka WHAYKTUBHOCTH, KOHAEHCATOp, TpHU
MUJITMaMIIEPMETPa, BOJIBTMETP IEPEMEHHOI O TOKA, COETUHUTENBHBIE IPOBO/IA.
ConepxaHue OTYETa: CXeMa BKIFOUEHHUS MPUOOPOB, TaOJMUIBI C pe3ysIbTaTaAMU M3MEPEHUIH U PacdeTos,
rpaduku 3aBucumoctei |, Z, Bi, Bc™ f(f), BekTopHBIE iMarpaMMBbl TOKOB M HANPSKEHUS, CBOWCTBA IICMH
IIPU PE30HAHCE TOKOB.

IIpakTuueckoe 3ansitue Ne 9. Pacuer 3j1eKTPpUYECKHX 1eMNeil MepeMeHHOT0 TOKA.
[{enb paGoThl: HayuuThes paccUuThIBaTh MapaMeTpbl 0JHO(AZHBIX LIEMei MePEMEHHOT0 TOKaA.
O0ecneyeHHOCTh 3aHATHUS:

1. KomriekT yaeOHO-Har I JHbIX TOCOOHIA.

2. JngakTuyeckuii MaTepuadl.

PaboTa Ha 3aHATHH.

1. Mcnionb3ys MCXOQHBIE JAHHBIE, IPOU3BECTH PACUYETHI.

2. IIncbMEeHHO OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

CopepxaHnue oT4deTa.

1. Ilesb paGoTHI.

2. Ucxomuble JaHHBIE.

3. Pemrenne 3agaun.

4. OTBETHI Ha KOHTPOJIBHBIE BOIPOCHI.

5. KOHTpOJIEHEIE BOPOCHL.

1. Kak onpenenuTs MoJHOE CONPOTUBJICHUE LIEMH.

2. ITocTpoiiTe TpeyroJbHUK CONPOTHBIICHUH.

3. [TocTpoiiTe TpeyroJbHUK MOIIIHOCTEH.

JlaGoparopnasi padora Ne 6.MccienoBanue Tpexga3Hoil menu NpH coeJMHEHMH TPHEMHHKOB
JHEePruM 3Be3/10i.

[lenb: NpPakTUYECKMM IIYyTEM IPOBEPUTh COOTHOLICHHS MEXKAY D3JIEKTPUUECKMMM BEIMYMHAMU B
Tpex¢a3zHOH Lenu PU COSTMHEHNU IPUEMHUKOB SHEPIHH 3BE30M.

O6opyznoBanue W mpubOpbl: Tpu peocrata ¢ orpanuuureneM Ra , Re , Rc , dersipe ammepmerpa
IIEPEMEHHOT O TOKA, BOJBLTMETP MIEPEMEHHOIO TOKA, BBIKJIIOYATENb, COCIUHUTEIbHBIEC IPOBOAA.
ConepxaHue OoT4YeTa: CXeMa BKIIIOYEHMs MpUOOpoB, TabiuLa ¢ pe3yibTaTaMH U3MEpPEHUH, BEKTOpHAs
JqyarpaMma TOKOB M HalpsDKEHUH, pacueTsl, BBIBOABI O paclipe/eleHuU HaNpsDKeHUH U TOKOB (a3 mpu
pas3IMYHON Harpys3ke, Ha3Ha4EHHUE HYJIEBOTO NPOBOJA.

JlabopaTropunass padora Ne 7. HccienoBanue Tpex(a3sHoil umenu Nnpu cOeJMHEHUH NPHEMHUKOB
IHEPrUM TPEYroJIbHUKOM.

CJIb. MNPAKTUYCCKUM IYTEM MNPOBCPUTH COOTHOLICHUA MCKAY OSJICKTPUUCCKUMH BCIMYUHAMHU B
TpexdazHo enu Mpyu COeTUHEHUU MTPUEMHUKOB YHEPTUH TPEYT OJTbHIKOM.
OO6opynoBaHre W TMPHUOOPHL: TPU PEOCTaTa ¢ OrpaHUYHUTEIIEM, IIECTh AMIIEPMETPOB MTEPEMEHHOT O TOKa,
BOJIbTMETP MTEPEMEHHOT0 TOKa, COSTUHUTEILHBIC TTPOBO/IA.
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Conepxanue o0TuéTa: cXeMa BKJIIOYEHHs NMPUOOPOB, TabiuIa ¢ pe3ysibTaTaMU W3MEPEHUN U pacuéros,
BEKTOpHAas JauarpaMma HalpsDKEHUH W TOKOB, BBIBOJABI O COOTHOIIEHHWH (Da3sHBIX U JIMHEHHBIX
HaIpsHKEHUM U TOKOB IIPY CUMMETPUYHON M HECUMMETPUYHON Harpy3Kax.

IIpakTnueckoe 3ansitue Ne 10. Pacuer HecMuMMeTPHYHBIX TPpeX( a3HBIX LeMnei.
Llenp 3ansaTHs: OCBOMTH CIIOCOOBI pacueTa HECUMMETPHUHBIX Tpex(as3HbIX Lened NMpu COeTUHEHUHU
norpeduTenell 3Be301 U TPEYTrOJIbHUKOM.
Ob6ecrnieueHHOCTh 3aHATUS: JlnnakTuueckuil MmaTepuan (IpUMep pacuera HECHMMETPHUHBIX Tpex(a3HbIX

nene, TabJUIbl UCXOAHBIX JaHHBIX).

PabGoTa Ha 3aHsTHH.

1. Ucnionp3ys UCXoHbIE JaHHBIE, IPOU3BECTU PACUETHI.
2. ITucbMEeHHO OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI.

Copepsxkanue oT4yeTa.
. llenp paGoTHI.
. Ucxomuble naHHBIE.

. Pemenue 3amauu. HOCTpOCHI/Ie BCKTOPHBIX IUArpaMM.

. OTBeTHI Ha KOHTPOJIbHBIC BOIIPOCHI.

. Kak coenunuth norpedureneit 38e3/10i1?

. Ponb HyneBoro rnposoza npu COeAMHEHUH 3BE3/101.

. Kak coenunuth norpeduteneil TpeyroibHUKOM?

. B uem oTiimune cMMMETPUYHBIX M HECUMMETPHUHBIX TpeX(a3HbIX 1ieme.
Bpemst Ha BeinosiHenue: JIP u II3 — no 2 akagemMuueckux gaca.

1
2
3
4
5. KOHTpOJIbHBIE BOIPOCHI.
1
2
3
4

Konrpoanpyembie komnerennun: OK 01, OK 02, I1IK 1.2, [TK 1.3, ITIK 3.2

Kpurtepuu oneHKH BbINOJHEHUS J1a00PaTOPHbIX PAa00T M NPAKTHYECKUX 3AHATHIA:

Ouenka

Kpumepuu

5 «oranuHO»

CTYACHT MOJHOCTBIO BBIIOJHWI 33JaHHs, TITyOOKO M IOJHO
OBJIQZIENl  COIEp)KaHMEM  ydyeOHOro  Marepuana, yMeeT
CBA3BIBATh TEOPHIO C MPAKTHUKOM, BBINOJHATH IPAKTUUYECKUE
3aJa4uM, BBICKAa3bIBaTh U OOOCHOBBIBATH CBOU CYXKJCHHUS.
I'paMOTHOE, JIOTHYHOE U3JI0KEHNE PE3yIbTaTOB paboThl, KaK B
YCTHOH, Tak U B nucbMeHHOU ¢opMme. KauecTBeHHOE BHElIHEE
odopmieHue.

4 «xopouo»

CTyAeHT TOJHOCTBIO BBIOJHUJI 33JaHUSA, IOJHO OCBOWII
y4eOHBI MaTepHai, B MOJIHOM O0beMe BIIAJCET MOHSATHITHBIM
anmapaTtoM, OpHUEHTHUPYETCS B M3YYEHHOM MaTepuale,
OCO3HAHHO  MpPUMEHSAET  3HAHWS  JJI  BBIINOJHEHHUS
NPaKTUYECKUX 3aJaHMi, TPaMOTHO u3JIaraer oTBeT. [lpu
BBIMOJIHEHUU J1a0opaTOpHOW pabOThl, B MUCbMEHHOM OT4YETe
no pabore, B coaepkaHMM MU (GopMe OTBeTa HUMEITCA
OT/eJIbHbIE HETOUHOCTH.

3 «yIOBJIETBOPUTEILHO»

CryneHT uMeeT pa3pO3HEHHBIE, OECCUCTEMHBIE yMEHUS U
3HaHUs, HE YMEET BBIIEIATh TJIABHOE W BTOPOCTENEHHOE,
HEIMOJIHO, HENOoCeI0BaTEIbHO BHITIOIHACT 3aJaHus U U3Jaraet
MaTtepHal, 10MycKaeT HETOYHOCTH B ONpEAesIeHUU TOHITHI, B
NPUMEHEHUU 3HAHUM Ui pellIeHUsl MPaKTUUEeCKUX 3a7ad, He
yYMEeT J0Ka3aTeIbHO 00OCHOBAThH CBOU JICHCTBHS M CYKICHUSI.

2  «HEYIOBJIETBOPHUTEIHHO

CTyneHT uMeeT pa3pOo3HEHHbIE, OECCUCTEMHBIE yMEHUS U
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3HAHUS, HE YMeEeT BBIJENATh IJIABHOE M BTOPOCTENEHHOE,
HPOU3BOJUT OMIMOOUHBIE HEMOCIEe10BaTeIbHbIE JEHCTBUS TIPH
BBIMIOJIHEHUH pabOThl, JOMYCKAeT OMIMOKM B OMNpPEIEIeHUU
MOHATUHN, UCKAXKAET UX CMBICI, OECIOPSIOYHO U HEYBEPEHHO
u3jaraeT Matepual, HE yMeeT MPUMEHSATh 3HaHUA K
BBINOJHEHUIO TPAKTUYECKUX 3aIaHUH.
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4.7. IlepeyeHb BONMPOCOB 1JIf1 MOATOTOBKHU K IK3aMeHY

1. DnexTpuyueckoe moJje, ero (pu3nuveckas CyIIHOCTb, CUJIOBBIC JIMHHH ASJICKTPHUUYECKOTO TOJIS.
AOcomoTHasT JUAJIEKTPUUECKasi TMPOHUIIAEMOCTh CPEIbl, AJIEKTPUYECKas TMOCTOSHHAS, OTHOCHTEJIbHAS
JIARJIEKTPUYECKasl POHUILIAEMOCTh CPEbI.

2. HanpsiKeHHOCTh 3JIEKTPUYECKOro IMoJis B 3a/laHHON Touke. HanpsykeHHOCTh 3EeKTPUYECKOro
M0JIS1 HECKOJIBKMX TOUEUHBIX 3apsKeHHBIX Ted. OHOpOAHbIE U HEOAHOPOAHbIE TOJIS.

3. IloTreHuman 3MeKTPUYECKOro MO B 33JaHHONW TOUKE. DKBUIIOTEHIIMAIbHbBIE TIOBEPXHOCTH, UX
MIPUMEPBHI.

4. DJEKTpUYECKOE HaNpsHKeHHE. 3aBUCUMOCTh MEXKAY HANPSIKEHHEM W HaANpSKEHHOCTHIO B
OJTHOPOZHOM 3JIEKTPUYECKOM IT0JIE.

5. IIpoBOJHUKH B JIEKTPUUYECKOM T0JI€. DIEKTPOCTATHUECKAS MHTYKIIHS.

6. JIMPNeKTpHKH B 3JeKTpuueckoMm mode. [lonspuszanus AMAIEKTpUKA, TPOOOH, dIEKTpHUecKas
MPOYHOCTb.

7. DnexTpuyeckas €MKOCTh OJIMHOYHOI'O MPOBOAHWKA, €IMHUIBI €€ u3MepeHus. llnmockuii
KOHJIEHCATOp, €r0 OCHOBHbBIE TEXHUYECKH e napameTpbl. O003HaueHue Ha cXeMax.

8. TlocnemoBaTenpHOE coeAMHEHUE KOHAeHcaTOpoB. OrmnpexneneHue oOmel (SKBHUBAJICHTHOM)
eMKOCTH OaTapeu, 3aps0B U HAIIPSHKEHU HAa OTAEIbHBIX KOHAEHCATOpaX.

9. [IlapamnenbHoe coeauHEeHUE KOHAEHcaTopoB. Ormpenenenue oO0mel (IKBUBaJICHTHOMN)
eMKOCTH OaTapeu, 3aps0B U HANIPSKEHUI Ha OTAEIbHBIX KOHIEHCATOPaX.

10. CwmemaHHO€ coequHeHHe KoHAeHcaTopoB. OmnpeneneHue ooO1iel (3KBUBAJIEHTHON) €MKOCTH
Oatapew, 3apsA0B U HAIPSXKEHUIH Ha OT/AENIbHBIX KOH/IEH CaTOpax.

11. DHeprus 3JeKTPUUYECKOrO MOJI.

12. DyekTpuyecKas Uelb, €€ 3JEMEHThl. JJIEKTPUUYECKHN TOK, €IWHULA HU3MEPEHHUS TOKa.
[InoTHOCTH TOKA.

13. DJIEKTpUYECKOE CONPOTUBIECHUE U TPOBOJAUMOCTD, X €M HHIIBI.

14. PacuerHas Qopmynaa CONPOTHUBJICHHS MPOBOJHUKOB. 3aBHCHUMOCTb  COIPOTHBIICHUS
MIPOBOJIHUKOB OT TeMIiepaTypsl. JIMHelHbIe 1 HETMHEWHBIE COMTPOTHBIICHHSI, MX 0003HAUYCHUS HAa CXeMaxX
Y BOJIbT-aMIIEPHBIE XapAKTEPUCTUKH.

15. DAEeKTpONBIIKYIIAasi CUJa WCTOYHMKOB DHEPruu, OOO3HAUEHHWE HAa CXEMax HMCTOYHHUKOB
sHepruu. 3akoH OMa JJis ydacTka [enu U JJ1s 3aMKHYTOW LIETH ¢ OJTHUM MCTOYHUKOB YHEPTHH.

16. HepasBeTBiieHHas 11€Nb C HECKOJIBKUMHU UCTOYHMKAMH SHepruun. 3akoH Oma. HanpskeHnue Ha
3aKMMaxX UCTOYHHMKA YHEPTUU, paOOTAIOIIEro B peXXUME TeHEpaTopa U B pexKUMe OTPEOUTEI .

17. TloreHumanbHas quarpaMMa HEPA3BETBIECHHOM LIEMIH C HECKOIbKUMU UCTOYHUKAMH SHEPTUH.

18. DHeprus U MOIIHOCThH 3JEKTPHUUYECKOTO TOKA, IUHUIIBI UX u3MepeHus. [lonHas u nmonesHas
MOILHOCTb. Y CJIOBUE MOJIYYEHHUS] MaKCUMaJIbHOM 1oJie3HON MouHOCTH. Jnekrpuueckuil KIIJ[ nctounuka
SHEPruu.

19. llens c mocnenoBaTeNbHbIM COEIMHEHUEM PE3UCTOPOB U €€ pacyer.

20. Ilepssiii 3akoH Kupxroga. Llens ¢ napauieabHbIM COEIUHEHUEM PE3UCTOPOB U €€ pacuer.

21. llens co cMEMIaHHBIM COEIMHEHUEM PE3UCTOPOB U €€ PACUET.

22. TemnoBoe aerictBue Toka. 3akoH Jlenna-/[xoys.

23. IlpakTMueckoe WCIONb30BAHUE TEIJIOBOIO JEWCTBHS. 3alldTa OT TOKOB KOPOTKOTO
3aMbIKAHMUSI.

24. Pacuer ceyeHHUsl IPOBOJIOB ABYXIIPOBOJIHOM JIMHUM 3JIEKTPOIEPE/Iaul C HATPY3KOW Ha KOHIIE
10 I0NYCTUMOM MOTEPE HATIPSAKECHHUSL.

25. Bropoii 3akon Kupxroda. CroxHble 3J€KTpUYECKUE LIETTH U METObl UX pacyera.

26. XUMHUYECKHE UCTOYHUKH DJIEKTPUUECKON IHEPIHU: KHUCIOTHBIE U IIEIOYHbIE aKKyMYJISITOPBI.
[Ipunnun aeiicTBusi, 0003HaUYEHHUE HA CXEMaX; apaMeTphI.

27. CoenuHeHHEe  XUMUYECKHMX  HCTOYHHUKOB  DJICKTPUYECKOW  DJHepruu B OaTapero.
[TocnenoBarenbHOE, MapaIEIbHOE, CMEIAHHOE COEMHEHUE DJIEMEHTOB.

28. MarHuTHOe TIOJN€ DJIEKTPUYECKOro TOKa, ero rpaduueckoe wuzooOpaxkenue. [IpaBuio
OypaBunka. @OpMBI MAarHUTHBIX TIOJICH.

29. MarHuTHOe TOJ€ M €ro mapaMeTpbl: MarHuTHas HWHAYKIUSA, MarHUTHBIM MOTOK,
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HaIpsHKEHHOCTh, MArHUTHAs! IPOHULIAEMOCTb; UX €IUHULIBI U3MEpPEHUSI.

30. MaruuTHO€ HamnpspKeHue. 3aKOH IOJHOro Toka. [IpuMeHeHue 3akoHa IOJIHOrO TOKa JUIA
OINPEENEHNS HAPSKEHHOCTH M UHAYKIUU TOJIS MPSIMOTO IMIPOBOJAHUKA C TOKOM.

31. MarnuTHO€ 1noJie NWIMHAPUYECKON 1 KOJbLEBOM KaTymek. OnpeneleHne HalpsHKeHHOCTH U
MHIYKIUHU 110 3aKOHY MOJHOT O TOKA.

32. DnexTpoMarHuTHasi cuja, JEUCTBYIOIIAas Ha MPOBOJHUK C TOKOM B MAarHUTHOM TOJIE.
B3anmMopeiicTBrue TOKOB, IPOXOASAIIUX 10 MTapaJuIeIbHBIM IIPOBOAAM.

33. JlelicTBME€ MAarHMTHOIO MOJS Ha MPOBOJHHUK C TOKOM. [IpakTMYecKOe MCIOIb30BaHUE ITOTO
ABJICHUS. DJIEKTPOMAarHuTHAsl CUJIA: ONPEEICHUE BEIUUYNHBI M HAIIPABJICHMUS.

34. JleiicTBME€ MAarHMTHOrO IOJII HA paMKy € TOKOM. [IpuHIMD AeiCTBUS 3I€KTpOABUIATENs
IIOCTOSIHHOI'O TOKa. MeXxaHn4ecKast MOIHOCTb.

35. HamarunumBanue ¢(eppoMarHMTHBIX MaTepuanoB. KpuBas HamarHuuumBaHus. MarHuTHas
POHUIIAEMOCTH (heppPOMAarHUTHBIX MaTEPHUAJIOB.

36. [ukimueckoe nepeMarHMYMBaHNE, MATHUTHBIN THCTEPE3NC, TOTEPU SHEPTUU OT THCTEpE3nCa.
MaruuToMArkue 1 MarHuTOTBEP/Ible MaTepUabl; UX IPUMEHEHUE

37. IloHsTHE O pacueTe MarHUTHBIX IETEH.

38. IlocTosiHHBIE MarHUTHI, 3JIEKTPOMArHUTHl. DHEPIHsl MArHUTHOI'O MOJIS.

39. SlBiieHHE 3JEKTPOMATHUTHOM WHIAYKUHWHM MPH JBHKEHUHU MPOBOJHHMKA B MArHUTHOM IIOJIE.
BennunHa u HanpaBieHHE JIC.

40. IlpeoOpa3oBaHKe MEXaHMUYECKON SHEPIHH B ANEKTPUUYECKYIO0. DIEKTPHUECKHI FreHepaTop.

41. BuxpeBble TOKH, UX IpaKTUUYECKOe mpuMeHeHue. [lorepu sHeprun oT BUXPEBBIX TOKOB.

42. TlpaBuno Jlenna. fIBnenue camomuaykiuu, BeaununHa DJIC camomHaykiuu. budunspHas
HaMOTKa.

43. NupyktuBHOCTE. EnvHMIBI €€ u3MepeHus. IHIyKTUBHOCTb PSIMON U KOJIBLIEBOM KaTyLIEK.

44, SIBneHue B3auMoMHAYKUMU. Benmnuuna u Hanpasienue O/[C B3aMMOUHIYKIIMH.

45. Tlepemennsiii Tok. Omnpenencuue. 'paduk Toka. MrHOBEHHOE M MaKCHMMajbHOE 3HAYCHHUE
NEepeMEHHOro Toka. llepuon, dacTtora, MX €IMHMIBI M3MEpPEHUA. YTIIOBas 4acToTa ToKa. /luama3oHsl
4aCTOT IIEPEMEHHBIX TOKOB, IIPUMEHIEMBIX B TEXHUKE.

46. Ilonmyuyenue cuHyconaanapHO U3MeHsomencs J/C npu BpaleHMH BUTKAa B MAarHUTHOM I10JI€.
BonHoBas nuarpamma 3ac.

47. YpaBHeHue MrHoBeHHoro 3HaueHus DJIC. 3aBucumocts 4dactorhl JJC oOT uwmcna map
IIOJIFOCOB I'€HEPAaTOpa M YaCTOThI BPAILIEHUs pOTOpa. YTJIOBas 4acToTa.

48. ®da3a, HauanpHas (asa, caBUr ¢as3. BorHOBBIE AMAarpaMMBbl IBYX CHHYCOHUJAIBHBIX TOKOB, HE
COBIA/IAIONIHX 110 (ha3e; COBNANAIONINX 10 (a3e U U3MEHSIOIUXCSA B IPOTUBOdA3eE.

49. TI'padmueckoe n3o0pakeHUE CHHYCOMIATbHBIX TTepeMeHHbIX DJ]C nmpu moMoImuy BOJHOBOH H
BeKTOpHO nuarpamm. Croxxkenue mnepeMmeHHbIX DJ[C u TokoB. OmpeneneHue amIudTyasl U (assl
cymmapnoi DJ1C.

50. CpenHee 3HaueHHE NEPEMEHHOrO TOKa 3a MEpuo] U moiynepuof. JlelcTByronye 3Ha4eHUs
Toka, HanpspkeHus u DJIC (6e3 BbiBona). Koappuuuent ammmutynsl. Kospdunuent Gopmbl KpUBOH.
N3mepenue nelictByromux 3HaueHui J1C, HanpssKkeHus: U TOKa.

51. llens nmepeMeHHOr0 TOKa C aKTUBHBIM conpoTtuBieHueM. Cxema. HanpspkeHue u TOK B LeNH.
BonHoBble quarpaMmbl TOKa U HanpspKeHUs. 3akoH OMa JIJ1s MaKCUMaJbHBIX U J1€H CTBYIOLUX 3HAUYEHUH.
Bexrophas nuarpamma nenu. CpenHsis 3a Heprol MOIIHOCTD LETIH.

52. MHIyKTUBHOCTH B LIENIN MEPEMEHHOr0 Toka. Cxema nenu. AHAJIMTHYECKUE BBIPAXKEHUS TOKA,
MarHuTHOro moroka, 9/{C caMOMHIAYKIHMHM W HanpspKeHUs Lend. BoyiHOBas M BEKTOpHas auarpamma
nenu. 3akoH OMa [ AeHCTBYIOIIUX 3HAYCHUH.

53. MHIyKTHBHOE COMPOTHUBIIEHUE II€MHU, €ro QU3U4ecKuil cMbica. ['paduk 3aBUCHUMOCTH
MHAYKTUBHOI'O CONPOTUBIIEHUS OT YaCTOThl. DHEPreTUUECKUI Mpoliecc B 1ienu. PeakTuBHas MOLIHOCTD B
LIEMH, €€ CIUHULIBI U3MEPEHUSI.

54. Ilenp ¢ eMkocThrO0. CxeMa. AHAJIMTHUYECKHE BBIPAKECHMS HANPSDKEHMS M TOKAa B IIEIH.
BonHoBas nuarpamma nenu. 3akoH Owma. BektopHas nuarpamma. EMKOCTHOE CONMpOTHBIIEHHE, €ro
¢usnyeckuii cMmbIci, rpaguueckoe H300pakeHHne. DHEpPreTHMYecKud mpolecc B Ienu. PeakTuBHas
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MOILHOCTb, €€ €IMHUIIbI U3MEPEHHUS.

55. IlapameTppl dJIEKTPUYECKHX LENEd NEePEMEHHOr0 TOKa: aKTHUBHOE CONPOTHUBJICHUE,
UHAYKTUBHOCTb, EMKOCTh; UX OCOOEHHOCTH.

56. IlocinenoBarenbHOE COEIMHEHHE AKTUBHOI'O COIPOTUBJICHUS U MHAYKTUBHOCTH. CXeMa LenH.
AHaIMTUYECKOE BBIPAXKEHUE TOKA, aKTUBHOW M MHAYKTHUBHOM COCTABJISIOIIMX HampsikeHus. BexropHas
nuarpamma menu. 3akoH Oma. KoagduuueHt MoIHoCTy.

64. IlocnenoBaTenbHOE COEMHEHUE JIBYX KaTylleK MHAYKTUBHOCTH. Cxema menu. BexkrTopHas
nuarpamma. 3akoH Owma. [lonHoe conmpoTtuBnenue nenu. [losHas, akTMBHAas W peakTUBHAs MOIIHOCTH
Bcelt rienu. Onpenenenne KodPGUIMeHTa MOIHOCTH KaTYyIIEK U BCEH IETIH.

65. IlocmenoBaTenbHOE COEOUHEHME AKTHMBHOIO CONPOTHUBIEHHS M eMKocTH. (Cxema Ienu.
AHaTMTUYECKUE BBIPAXKEHUSI TOKA U HANPSHKEHUM Ha OT/AENbHBIX ydacTKax Lenu. BekropHas nuarpamma
nenu. 3akoH OMma. [Tonroe conporuBnenue nenu. Koahduiment MouHoCTH.

66. IlocnenoBarenbHOE COENMHEHHE AKTUBHOIO COINPOTHBJICHUS], MHIYKTUBHOCTH M E€MKOCTH.
Cxema nenu. AHaJIMTUYECKHE BBIPAXKECHHS TOKAa W HANpsHKEHUHW Ha ydacTKax Ienu. BekTopHas
nuarpamma nemnu. 3akodH Oma. [Tonmnoe conpotusnenue nenu. KoshduueHT MOIHOCTH LIETH.

67. Pe3sonanc nHanpsbkeHuii. Cxema 1enu. YcCJIOBHE BO3HMKHOBEHHUSI PE30HAHCA HAMPSKEHUH.
Bekropuas quarpamma nenu. 3akon Oma. Conportusiienue nenu. HanpspkeHus Ha OTAenbHBIX ydacTKax
uenu. [IpuMeHeHne aBIeHUs pe30HaHCa HANIPSHKEHUN B TEXHUKE.

68. IlocrmemoBaTenbHOE COEOUWHEHHWE HECKOIBKUX MOTpEeOUTENEH, O00IaNaronMX aKTUBHBIMU,
WHIYKTUBHBIMM W €MKOCTHBIMM compoTtuBiieHusaMu. Cxema wnenu. 3akoH Owma. Pacuer mnomHoro
COIPOTHUBJICHUS LENHU; aKTUBHOW, pEAKTUBHOM U MOJHOW MOIIHOCTU. BekTopHas fuarpamMma Lemnu.

69. Pacuer menm, cocrosuiedl W3 JABYX Napajule/bHbIX BETBEH C AaKTUBHBIM U HMHAYKTHBHBIM
COIPOTUBJICHUSIMHM (JIB€ KaTyHUIKM HWHAYKTHUBHOCTH). Cxema uenu. BexTopHas nuarpamMmma TOKOB.
OmnpeneneHve TOKOB BETBEH M O0ILEro Toka. AKTHBHAs, PEaKTHBHAs M IOJIHAS MOIIHOCTHU LEMH.
Koapduurent MomHocTH nenu.

70. Pacuer uenu ¢ napajuieibHbIM COEAMHEHUEM AKTUBHOI'O CONPOTUBIICHUS, UHAYKTUBHOCTU U
emkocTH. CxeMma nienu. BekropHas nuarpamMmma. BeraucieHne TOKOB BETBEHM U 00IIeTo ToKa.

71. Pezonanc TokoB. Cxema mnenu. YCIOBME BO3HMKHOBEHHUS pe30HaHCa TOKOB. BekTopHas
auarpamma. CBOMCTBO LIENH NPU pe30HaHCce TOKOB. [IpuMeHeHne 3Toro pexnmMa B TEXHHUKE.

72. KoaddunueHnt MOIHOCTH, €ro 3Hau€HUE B 3HEpreTuke cTpaHbl. CriocoObl €ro MOBBIIICHHUS.

73. Tpexdaznsie nenu. [lomyuenue tpex DJIC, cmBunyThix mo ¢ase Ha 120°. BektopHas u
BOJIHOBas uarpammel Tpex DJ(C.

74. CoenuHeHHe OOMOTOK TeHepaTopa 3Be3loi. BekrTopHas amarpamMma HamnpspKeHHH.
CootHomreHue MeXIy (ha3HBIMU U JIMHEHHBIMH HATIPSDKCHUSIMU.

75. CoenuHeHne OOMOTOK Te€HepaTopa TpeyrojbHUKOM. BekTopHas auarpamMma HampsKeHUM.
CootHomrenue Mexay (pa3HbIMU U JTUHEHHBIMU HANIPSDKEHUSMU.

76. CoenuHeHHE MOTpPEOMTENECH dHEPrUuU 3BE3J0M MPU CUMMETPUYHONW Harpys3ke ¢as. Cxema.
BekTopHas quarpamMma HanpsK€HUH M TOKOB. MOITHOCTD LIETIH.

77. CoenuHeHME OTPEOUTENEH SHEPrUM 3BE3A0M MPU HECHMMETPUUHON Harpyske (a3. Cxema.
3Ha4eHME HYJIEBOro poBoa. BekTopHas auarpaMMa HalpshKEHUH U TOKOB. MOIIHOCTE Lienu.

78. CoenuHeHue MOTpeOHUTENEl PHEPruH TPEYrOJbHUKOM IMPU CHMMETPUYHOW Harpyske ¢as.
Cxema. @a3Hble U JIMHEHHbIE TOKU. BekTOpHas AuarpaMMa TOKOB UM HalpsbKeHU. MOLHOCTD L ETH.

79. CoenuHeHHE MOTpeOUTENICH SHEPIHMH TPEYrOJIbHUKOM IPU HECUMMETPUYHOW Harpyske ¢as.
dazHple U JTUHEHHBIE TOKU. BekTopHas nuarpamMma TOKOB M HampsbkeHui. ['paduyeckoe ompenenenue
JIMHENUHBIX TOKOB. MOIIIHOCTD LIEMH.

80. Bpamaromieecs MarHutHoe mosie TpexdaszHoi cuctembl. [IpuHIuN paboThl aCUHXPOHHOIO
JIBUTATEIIS.

81. IlpuunMHBl BO3HMKHOBEHUS HECHHYCOMJAJbHBIX HANpPSOKEHUM W TOKOB. IIpumepsl
BO3HMKHOBEHUSI HECUHYCOMJAIbHBIX TOKOB B TEXHUKE CBSA3U. BBIpakeHUE CIOKHOU IMEPUOANYECKOU
KPUBOH MPH MMOMOUIY MOCTOSHHOM COCTAaBIISIFOIIEH, OCHOBHOM M BBICIINX FTAPMOHHUK.

82. Pacyuer wmenm C MoOCIENOBaTENbHBIM  COECAMHEHUEM  AKTHUBHOTO  CONPOTHBIICHUS,
WHIYKTUBHOCTH U €MKOCTH IIPH HECHHYCOMAAIBHOM HANPSDKEHUH Ha 3aKMMax 1enu. Pacuer oTaenbHbIX
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rapMoHuK. JlelicTBylolIMe 3HAYEHUsS] HECHHYCOMJAJIBbHOTO TOKA M  HampshkeHusd. MOoIHOCTh
HECHHYCOUJAIbHOIO TOKa.

83. BimusHHE aKTHBHOI'O CONPOTHBJIEHUS, UHAYKTUBHOCTH U €MKOCTH Ha (OpMY KpUBOM TOKa
IIPY HECHHYCOMAAIBHOM HaIlpsyKeHUU. Pe30HAaHCHI OTIEIbHBIX TAPMOHHYECKUX COCTaBIIAIOLIMX.

84. IlorpemHoctu uaMepenuil u npudopos. OnpeneneHue norpemHocTell usmMmepenui. Ilonpaska
npubopa.

85. Knaccudukamusi 31eKTpou3MepUTENbHbIX MPUOOPOB MO CHUCTEMaM, CTENEHH TOYHOCTH H
JIPYTUM TTPU3HAKAM.

86. OOmiast cxeMa YCTpPOMCTBa SJIEKTPOM3MEPUTEIBLHOTO MPUOOpa HEMOCPEICTBEHHON OIICHKH;
JeTanu npuoopa.

87. YcnoBHble 0003HaueHuss Ha ImKajgax npuOopoB. TpeOoBaHus, mnpeabsBiIsIeMble K
M3MEPUTEIBHBIM TPHOOpaM.

88. IIpubGopsl MarHUTOINEKTPHUECKONW CHUCTEMBI. Y CTPONCTBO, MPUHIUN JIEHCTBUS, ypaBHEHHE
IIKaJIbl; TOCTOMHCTBA, HETOCTATKU U 00J1aCTh MPUMEHEHUS.

89. IIpubOoOpsl SJIEKTPOMATHUTHOH CHCTEMBI. Y CTPOWCTBO, NPUHIUI JACHCTBUSA, YpaBHCHHE
IIKaJIbl; TOCTOMHCTBA, HEJOCTATKU U 00JIaCTh IPUMEHEHHUS.

90. IIpubopbl 3JIEKTPOAMHAMUYECKONH CHCTEMBI. Y CTPOMCTBO, IMPUHLUI AEHCTBUS, ypaBHEHUE
IIKaJIbl; JOCTOMHCTBA, HEJOCTATKU U 00J1aCTh IPUMEHEHHUS.

91. IIpubops! (eppoAMHAMUYECKON CHCTEMbI. YCTpOWCTBO, NPUHLUI JEHCTBUS, YpaBHEHHE
IKaJIbl; TOCTOMHCTBA, HEIOCTATKU U 00JIaCTh MpUMeEHeHus. Mi3MepeHue MOITHOCTH.

92. ITpuOopBl 3JIEKTPOCTATUYECKOH CHUCTEMBI. YCTPOWCTBO, NPUHIIMI JCHCTBHS, ypaBHEHHUE
HIKAJIbl; TOCTOMHCTBA, HETOCTATKU U 00J1aCTh IPUMEHEHUS.

93. Msmepenue Toka. PacmmpeHue mnpenenoB H3MEpeHUs HpUOOPOB MarHUTOAIEKTPUYECKOI
cucTteMsl 10 TOKY. [IIyHTBI, MX KOHCTPYKIMS, CXEMBbI BKIIFOUEHUS U PACYET CONPOTUBJIICHUS.

94. Pacummpenue mnpenenoB H3MEpeHHs NpUOOPOB MAarHUTOIJIEKTPUUYECKOM CHUCTEMBI 110
HanpsokeHuo. Jo0aBovHbBIE PE3UCTOPBI, UX KOHCTPYKIUS, CXeMa BKIIIOYEHUS U PACUYET COMPOTUBIICHHUS.
H3mepenne HanpsKeHuUs.

95. M3mepeHne akTHBHOW MOIIHOCTH B OHO(A3HBIX IEMAX TEPEMEHHOT0 TOKa.

96. M3mepeHue akTUBHOW MOIIHOCTU B TpeX(a3HbIX LENIX METOIOM OJHOI'0 BaTTMETpA.

97. M3mepeHue akTUBHOW MOIIIHOCTH B TpeX(a3HbIX LENIX METOIOM IByX BaTTMETPOB.

98. M3mepeHue aKTHUBHOW MOIIHOCTH B Tpexda3HbIX IENsIX METOAOM TpeX BaTTMETPOB.
TpexdazHplii BATTMETD.

99. M3mepeHHne aKTHBHOW MOIIHOCTH B LEMSIX IIEPEMEHHOIO0 TOKa C IIPUMEHEHHEM
U3MEPUTENBHBIX TPaHC(HOPMATOPOB.

100. OnHo(a3HbIi WMHIYKIIMOHHBIA CYETYHMK, €r0 YCTPOWCTBO, TPHHIIUI JEUCTBHUS W CXeMma
coenuHeHus. [lepenaTouHoe 4ucio cCueTYNKa, HOMUHAJIbHAS TOCTOSHHASI U TIOTPEILIHOCTH.

101. I3aMepeHre akTUBHOM SHEPIHH B OJHO(A3HBIX IIEMIX IEPEeMEHHOr 0 TOKa.

102. UsmepeHune akTUBHOM 3HEPTHH B TpeX(Pa3HbIX LEMsAX.

103. Usmepenue ko3dpuuueHTa MOIIHOCTH B OAHO(MA3HBIX LENAX IEPEMEHHOI0 TOKa.
DnexTpoAuHaAMHUYECKUil oqHO(a3HbIN (hasoMeTp.

104. YcTpoiicTBO M Ha3HAYCHKE TpaHC(HOpMaTOpOB.

105. ITpunnun nefictBus ogHodazHoro TpanchopmaTopa, K03 PUIIMEHT TPAaHCHOPMAIIUH.

106. HoMuHaJIbHBIE TapaMeTPhl TPAaHC(HOPMATOPa: MOIIHOCTh, HAMPSKCHHUE, TOKH.

107. Horepu u KIIJ] Tpancopmaropa. 3aBucumocts KIIJI oT Harpy3xu.

108. O6mme cBenenus o Tpexda3HbIX TpaHCHOpMATOPAX.

109. YcTpoiicTBo Tpex(hazHOro aCHHXPOHHOTO IBUTATEIs.

110. [IpuHIMT neiicTBus TpeX(Pa3zHOT0 ACHHXPOHHOTO IBUTATEIS.

111. 3meHeHure HanpaBIeHUs BpalleHus TpeX(pa3HOoro aCHHXPOHHOTO TBUTATEIS.

112. O6ume cBeeHus 0 CBOMCTBaxX Tpex(a3HOro aCHHXPOHHOT'O IBUTATENsI U €ro IPUMEHEHHH.

113. [TonsiTue 00 yCTpOMCTBE IIEKTPUUECKUX MAILINH TOCTOSIHHOTO TOKA.

114. IIpuHUIMD AEWCTBUS T'€HEPATOPa ITOCTOSHHOI O TOKA.

115. Knaccudukaius rTeHepaTopoB MMOCTOSHHOTO TOKA IO CITOCO0Y BO30YKICHHUS.
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116. [IpuHIMD AW CTBUS JIEKTPOABUTATENS IIOCTOSHHOI'O TOKA.

117. Posib yCKOBOTO peocTaTta MpH IyCKE 3JIEKTPOABUTATEIEH ITOCTOSHHOIO TOKA.

118. PerynupoBaHue 4acTOTHI BpallleHUs] U U3MEHEHNE HAallpaBJIeHUs BpallleHUs (peBEpCUPOBAHUE)
JBUTaTeled NOCTOSIHHOI'O TOKA.

119. OcHOBHBIE CBOWCTBA U 00JIACTH MMPUMEHEHHUS SJICKTPOIBUTATEIICH MOCTOSHHOTO TOKA.
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Tunosoi >K3aMeHAHUOHHEBIN OMJIeT

5. [Tpunoxenune

KY - 54
OTXT — crpykryproe noapasnenenne OpUIIC — ¢pummana [Tpusl ' YIIC
(HaMMEHOBaHHE CPEIHETO CIIEIUAFHOTO YIe0HOT0 3aBEACHHU)
Paccmorpeno Ha 3aceianuu SK3AMEHALIMOHHbIN BUJIET Nel YTBEPXIAIO

MIpeMETHON (IIUKIIOBOM ) KOMUCCHU
«_» 20 T
IIpencenarens ITIK
N.B. babkuna

DNeKTpOHHAS TEXHUKA

I'pynma Cemectp IV

PykoBoauTeNb CTPYKTYpHOTO
noapaszaeneHus CI10 (OTXKT)
[1.A.I'paueB

20 r.

« »

OnenuBaemble komneTennuu: OK 01, OK 02, IIK 1.2, IIK 1.3, I[IK 3.2

Kputepuu onenku:

YacTh A COCTOUT U3 7 TEOPETUYCCKUX BOIPOCOB, KAXKI0€ MPABHIILHOE BBHIIIOJIHEHHOE 33a/IlaHue yacTh A- 5
0aJI0B, KOIMYEeCTBO 0aIoB 3a yacth A — 35 0aos;
Yactes B coctouT 13 1 pacyeTHOro 3ajaHus, MpaBUIbHOE BBIMOJHEHHOE 3a/1aHKe YacTu b - 25 Ganios;

Yacte C COCTOHUT U3 TECOPETUKO-TTPAKTHY ECKOT0 3aJaHHsI, TPABIIILHO BBITOJIHEHHOE 3a1aHue - 30 0asuios;

MakcumalibHOE KoJinuecTBo Oamtos- 90 0asuios.

KOJIMYECTBO MPABWIIBHBIX | KOJMYECTBO IMPABUIHLHBIX OTBETOB
OTMeTKa (OIICHKA) o
OTBETOB B Oayiax B %
5 (oTIMYHO) 79-90 GamoB 86 -100
4 (xopoIiio) 78-69 GamoB 76 -85
3 (YIOBIIETBOPUTEIHHO) 68-56 6amoB 61-75
2 (Hey1OBJIETBOPUTEIIHHO) 0-44 6amnos 0-60

BpeMst BHINOJTHEHHS KAJKI0T0 3a1aHHs H MAKCHMAJIbLHOE BpeMs Ha K3aMeH:
Yactb A — 15 mun; yacts B — 20 mun; yacts C — 10 MuH.

Bceero na sk3ameH — 45 MuH.

Yacte A.ChopmynupyiTe ciaenyromue onpeieaeHus:

— JJIEKTPUYECKast eMKOCTh ITPOBOIHUKA;
— ANEKTPUIECKOE COMPOTUBIICHUE;
— MarHuTHOE M0JI¢;
— JeCcTBYIOIIee 3HAUEHU e TIEPEMEHHOI 0 TOKa;
— Tpex(daszHas 1emnsb;
— NEUCTBYIOIIEE 3HAUCHU e HECHHYCOUJATBHOTO TOKA,
— Tparchopmatop.
Yacts B. Pemmre 3anauy: Onpenenuts napaMeTpsl HEH.

R C L
o—{—J3—}—

Hano: U= 120 B; R =20 Om; Xc =50 Om; XL=40 Om
Haiitu: Z, 1, P, Q, S., nocTpouTh BEKTOPHYIO 1UArpammy.

¢
Yactp C. HazoBute (onummure) W3MEpUTENBHBIN MPUOOP, MPEIOCTABICHHBINA MPENOIaBaTEIeM,
MOSICHUTE JIJISl UETO OH UCIIOJIb3YETCS M paCCUUTANTE €ro LeHy JeJICHHUS.
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ITaJI0HBI OTBETOB

Yacts A.

— DnexkTpuyeckass €MKOCTh — XapaKTepPHCTHKAa MPOBOJHUKA, Mepa €ro CrocoOHOCTH
HAKaIlJIMBaTh dJIEKTpUYECKUil 3apsia. JlJiss OAMHOYHOTO MPOBOJHMKA EMKOCTh PaBHA OTHOIICHHIO 3apsjia
MpOBOJHUKA K ero moreHuuaity. B Mexaynapognoit cucteme eaunuil (CH) €mkocth u3MepsieTcs B
dapanax.

¢ = —,rae Q— 3apsn, (— TIOTEHIIMAJ TPOBOTHUKA.

EMKOCTh ompenenseTcs reoMeTpHYecKHMH pa3sMepaMd 1M (OpMOil NPOBOTHMKA M DIEKTPUUECKUMH
CBOMCTBAMHU OKPYKAOIICH cpebl (€€ TUINEKTPUUECKON MPOHUIIAEMOCThIO) M HE 3aBUCUT OT MaTepuasa
MIPOBOJTHUKA.

- DNEKTPUYECKOE CONPOTUBIICHHE — (PU3MUECcKas BEIUUYMHA, XapaKTepU3yIollas CBOMCTBA
MPOBOJIHUKA MPEMATCTBOBATH MPOXOKICHHUIO IIEKTPUUECKOT 0 TOKA

- MaruutHoe mojie — 3T0 OCOOBIH BUJ MaTepUH, KOTOPBI He OOHAPYKHBAETCS OpraHaMH
YyBCTB 4YEJIOBEKAa, CO3[A€TCi BOKPYI HAMarHWY€HHBIX TeJ, IBHWKYIIMXCS D3JIEKTPUUYECKUX 3apsiioB,
MPOBOJTHUKOB C TOKOM, B OOHAPY>KUBAETCSI MATHUTHON CTPEJIKOM.

- JleiicTBytolllee 3HAYEHUE NEPEMEHHOr0 TOKAa - 3TO 3HAYEHHME TAKOr0 3KBUBAJEHTHOIO
MIOCTOSIHHOI'O TOKa, KOTOPbIH 32 IEpUOJI B IPOBOAHUKE BBIACIUT CTOIBKO K€ TENJIOTHI.

— Tpéxdasznas menb — COBOKYMHOCTb TpeX OJHO(DA3HBIX SJIEKTPUUCCKUX LIETIEH, B KOTOPBIX
JNEeHUCTBYIOT cuHycougaibHble DJ[C OOMHAKOBOM 4YaCTOThI, CABUHYTBHIE APYr OTHOCHTEIBHO JIpyra BO
BpeMeHH Ha yron 120°.

— JleiicTBytolliee 3HaY€HHE HECHMHYCOUJAIbHOTO TOKAa PaBHO KBaJIpaTHOMY KOPHIO U3
JICUCTBYIOILMX 3HAUYCHUN OTJIEJIbHBIX TaPMOHHUK:

2 2 2 2 1 2 2
I=I+I}+1, +...=JI_:, +o @+ 1,7+ )

- TpanchopmaTop - 3TO cTaTHUECKUH 3JIEKTPOMArHUTHBIN ammapar JUis mpeoOpa3oBaHUS
NIEPEMEHHOI0 TOKa OJHOIO HAINpPSDKEHUS B MEPEMEHHBIM TOK JPYroro HampsyKeHUs NMPU HEU3MEHHOU
4acToTe, IPUHLUI PabOThl KOTOPOI'0 OCHOBAH Ha SIBJIEHUU 3JIEKTPOMAarHUTHON MHIYKIUH.

Yacts B.
R Co L
o—/—1—|}—r
o Hano: U= 120 B; R =20 Om; Xc =50 Om; XL=40 Om
Haiitu: Z, 1, P, Q, S., mocTpouTh BEKTOPHYIO TUATPAMMY.

Pewienue:

OHpe,Z[eJ'IHeM IMOJIHOC COITPOTUBJICHUC LICTIN

Z=JR? +(X_ = X, )? =/20% + (50— 40)* =22,40m
Haxonum TOK, NpOTEKaromuii Mo Hernu

U_120 o,

Z 224
HaxoauMm akTHBHYIO MOIIIHOCTb, ITOTPEOISIEMYIO TIETTBIO
P=1?.R=54%.20=583,28m

HaxonuMm peakTUBHYIO MOIIHOCTh, TOTPEOIIEMYIO [ENbI0
Q=1?-(X_ - X.)=5,4-(50 — 40) = 291,66ap

HaxonuM nosHyro MOIHOCTh, TOTPEOIISIEMYIO LIENBIO
S=U-1=120-5,4=648BA
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CTpOI/IM BCKTOPHYIO AuUarpamMmy. HJ'IH OTOro OIpeCACIICM IMMAaACHUC HAIIPAKCHHUA Ha KaXXIOM
COIIPOTHBJICHUU, BBI6I/IpaeM MacmTad mo TOKY 1 HAIIPSXKCHUIO U PaCCUHUTHIBACM OJIMHBI BCEX BCKTOPOB.

UA =1-R=54-20=108B
UL = -XL =5,4-50=270B
UC = -XC =5,4-40=2168B
M, = lA;M = 40E
| em’ U cm
U
|U :—A:@=2,7CM
A MU 40
U
|U :—L:@ZG,SCM
L MU 40
U
¥ __C _ 28 5
C U 40
I, = LI, 54cm
M1
Yacts C.
[IpenocraBneHHbIii TpUOOpP HA3BIBACTCS  aMIEpPMETPOM. AMIIEpMeTp - OTO mpuodOp,

WCIIOJIb3YEMBIN JIJI1 U3MEPEHUSI TOKAa B LEMU. DJIEKTPUUECKUUA TOK M3MEPSIOTCS B aMIepax, OTCIAa U
Ha3BaHUE. B aJekTpuyeckod Lenu ammepMeTp COEOUHSETCS MOCIEAO0BAaTEeIbHO C HArpy3koW, a Ipu
OOJNBIINX TOKaX — Yepe3 TpaHCHOpPMATOp TOKA, MATHUTHBIA YCHIIUTENb UK IIYHT. AMIEPMETpP 0OBIYHO
MMEET HU3KOE COIMPOTHUBJIEHHE, MO3TOMY OH HE BBI3BIBAET 3HAUYMTENBHOIO MAJCHUS HANpPSKEHUs B
U3MEPSIEMON 1IEIH.

[To KOHCTPYKIIMM aMIEpPMETPBI AEIATCS Ha CIACAYIOIIUE BUIBL:

- CO CTPEJIOYHOI U3MEpUTETbHOMN IOJIOBKOI 0€3 3JIEKTPOHHBIX CXEM;

- CO CTPEJIOYHON NU3MEPUTEITEHON TOJIOBKOW C UCITOJIb30BAHUEM BIIEKTPOHHBIX CXEM;

- ¢ HU(PPOBBIM UHIUKATOPOM.

st Toro, 4To0BI ONMPENETUTH EHY JEICHHS JII000ro U3MEPUTETHLHOTO MPUOOpa, HE3aBUCUMO OT
TOTO, YTO UM H3MEPSAIOT, MOXKHO BOCIIOJb30BATHCS CIEAYIOMIMM OOIIMM MPaBUIOM: HEOOXOAMMO
MOJICUUTATh KOJIWYECTBO JEJCHUN Mexay AByMs Iudpamu Ha mkaine mpubopa ¥ pa3leiauTb pa3HUILY
MEXy 3HAUeHUAMHU (P Ha KOJIMYECTBO AeleHUi. Pe3ynpraToM 3TOro neicTBus u OyAeT 1ieHa JeleHus
IIKaJIbI TPpUOOpa.

Heo6xoaumMo MOMHHUTb, YTO NMPHU NEPEKITIOUEHUH IIpeea U3MEpeHus Npruoopa, 3Hau€HU e IOJIHOM
HIKaJIbl IPUOOpa PaBHO 3HAUEHHUIO YCTAHOBJIEHHOT'O MpEeia U3MEPEHHUSL.

Hanubiii ammepmetp usmepsier cuiny Toka no 2 A. Illkama mpubopa comepx ut 5 OonbIImX
JEJICHUH, Ka)XKJ10€ U3 KOTOPBIX pasnaeieHo emie Ha 10 nenenuii. Takum o0pa3om, 1eHa O0JIbIIOro JIeIeHUs

2 2
IIKAJTbl aMITEPMETPa PaBHa - = 0,4 A, neHa HaMMEHbBIIETO JICJICHUS aMIIepMeTpa paBHa 5= 0,04 A.
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