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T.b. I'yxenko — dunmana MI'Y um. aqwm. . Y. Hesenbsckoro



@DOH/JT OLIEHOYHBIX CPEJICTB MO YUeOHOU TUCIUIUINHE «DJIEKTPOHHUKA U 3JIEKTPOTEXHUKA
pa3paboTan Ha ocHOBe DenepabHOTO TOCYIapCTBEHHOTO 00Pa30BaTEeILHOTO CTaHAapTa (anee —
®I'OC) no cienraIbHOCTH cpeaHero npodeccrnonansHoro oopazosanus (nanee - CI10) 26.02.03
«CynoBOXIEHUE)»

Opranuzanus-pazpadorunk: CaxalMHCKOE BbICIIEE MOPCKOE YUHUITUIIE UMEHHU
T.B. T'yxxenko — dunuan MI'Y um. anm. I'. Y. HeBenbckoro

Pa3zpaborunk: MsatnukoB Buktop CeMEHOBUY, IPENOAABATENb.
®.1.0., yyeHas CTeneHb, 3BaHUE, JOJDKHOCTD

O01mue moJ10KeHUs

Pe3ynpraToM ocBOeHHUS yueOHOW AUCIMIUIMHBI SBISIOTCS OCBOCHHBIE YMEHHS M YCBOCHHBIC
3HaHUS, HalIPaBJICHHbIE HAa (POPMUPOBAaHUE OOLINX U MPO(HECCHOHATFHBIX KOMIETESHIIUH.

®opmoii arTecTanuy 1Mo y4eOHON TUCIUIUINHE SBISACTCS IK3AMEH.
HTorom sKx3amMeHa SBJISIETCS KaUeCTBEHHAS OLIEHKA B Oajiax oT 2-X 10 5-Tu.

Pa3zgea 1. Pe3yabTaThl 0CBOCHUS YUeOHOM JUCUMIIIMHBI, MOJIeKALIUE IIPOBEPKe

1.1. OcBoeHnHbIe yMeHUs

B pe3ynbrare KOHTPOJIS U OLEHKH 110 Y4eOHOH JTUCIMIIIIMHE OCYILECTBIIACTCS] KOMIUIEKCHAsS
IIPOBEPKA CIECYIOIUX YMEHHMN:

yMeThb:

V1. IIpou3BOIUTH U3MEPEHUS IIEKTPUUECKUX BEJTMUUH.

V2.Bxiro4arh 31€KTPOTEXHUYECKUE NPUOOpPBIL, anapaThl, MAllIMHbI, YIPABIATH UMU U
KOHTPOJUPOBATh UX YPPEKTUBHYIO U O€30MacHYI0 paboTy.

V3. VeTpaHarh 0TKa3bl U MOBPEKACHUS 3JIEKTPOOOOPYI0BaHUS.

1.2.YcBoeHHEIE 3HAHUSA
B pe3ynbraTe KOHTPOJIS ¥ OICHKH 10 YUCOHOMH TUCIMIIMHE — OCYILIECTBIISCTCS
IIPOBEPKA CIECIYIOUIUX 3HAHUM:

3HATh:

3 1. OcHOBHBIE pa3feibl IEKTPOTEXHUKHU U SJIEKTPOHUKH.

3 2. DneKkTpudecKkue U3MepeHus U Iprudopbl, MUKPOIIPOLIECCOPHBIE CPEICTBA
A3MEPEHUSL.

TexHUK-CYyT0BOANTEIb JTOKEH 00J1a1aTh OOIIMMHU KOMIIETEHIIUSAMU, BKIIOYAIOIIUMHU B ce0s
CIIOCOOHOCTB:

OK 1. IloHrMaTh CyIIHOCTb U COLIMATIBHYIO 3HAUMMOCTh CBOEH Oyayliei npodeccun, IposiBIsSTh
K HEW YCTOWYMBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO I€ATEIbHOCTh, BRIOUPATH TUIIOBBIE METOBI U CIIOCOOBI
BBITOJIHEHUS TPO(ECCHOHATIBHBIX 3a/1a4, OLIEHUBATh UX YPPEKTUBHOCTD U Ka4ECTBO.

OK 3. ITpyHuMaTh pemeHns B CTAHAAPTHBIX U HECTAaHJAPTHBIX CUTYALMSIX U HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBasTh MOUCK U UCTIOJIb30BaHUE UHPOPMAIIH, He0OX01uMOH 1t 3 (PEeKTUBHOTO
BBITOJIHEHUS TPO(ECCHOHATIBHBIX 3a/1a4, TPO(PECCHOHATBHOTO U TUYHOCTHOTO Pa3BUTHS.

OK 5. Ucnonb3oBath HHGHOPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B MPO(ecCcroHaIbHOM
JESATEIILHOCTH.

OK 6. Pabortatps B koMaHe, 3 (HEeKTUBHO 00LIATHCS ¢ KOJIEraMH, PYKOBOICTBOM,
NOTPEOUTENIMHU.



OK 7. bpaTh OTBETCTBEHHOCTH 3a pa0OTY WICHOB KOMaH IbI (IO JYMHEHHBIX ), pe3yIbTaT
BBITIOJIHEHHS 331aHUM.

OK 8. CamocTosTenhHO ONPEACTATH 3a4a491 MPOGECCUOHATHHOTO W JIMYHOCTHOTO Pa3BUTHS,
3aHUMATHCS CaMOOOPa30BaHUEM, OCO3HAHHO IJIAHMPOBATH MOBHINICHNUE KBATU(UKAIINH.

OK 9. OpueHTHpOBaTHCS B YCIOBUAX YaCTOW CMEHBI TEXHOJIOTHUH B MPOGECCUOHATBHON
JESTEIIBHOCTH.

OK 10. Braners nMChbMEHHOM M YCTHOM KOMMYHHKAIIMEH Ha TOCYJapCTBEHHOM M (HJIN)
MHOCTPAaHHOM (aHIJIMIICKOM) SI3BIKE.

TeXHHK-cyI[()BO}II/ITeJIL JOJIKCH 06JIaI[aTB HpO(i)eCCI/IOHaJIbHLIMI/I KOMIICTCHIIUAMMU,
COOTBETCTBYHOIIIMMU BUJaAM JCATCIbHOCTHU:

5.2.1. YopaBneHue U dKCIUTyaTalus CyIHa.

IIK 1.1. IlnanupoBath U OCYIIECTBIATH EPEXO]] B TOUKY Ha3HAUEHUS, ONIPENCIATh
MECTOIOJIOKEHHUE CYTHA.

[1IK 1.2. ManeBpupoBaTh U YIpaBisTh CyTHOM.

[IK 1.3. ObecneunBaTh UCIOIH30BAHUE U TEXHUYECKYIO SKCILTYyaTalUI0 TEXHUUYECKUX CPEICTB
CYJIOBOKJICHUS U CY/IOBBIX CUCTEM CBSI3U.

5.2.2. ObecnieueHne 6€30MaCHOCTH IJIaBaHUS.

[1K 2.1. Oprann3oBbIBaTh MEPONPUSATHUS MO 00ECIICUCHUIO TPAHCTIOPTHOM 0€30MaCHOCTH.

[IK 2.2. IlpumensTh cpenctBa 1no 6opr0e 3a KUBYUECTh Cy/IHA.

I1K 2.3. Opranu3oBsiBaTh U 00ecreunBaTh JEHCTBUS MOJYMHEHHBIX YICHOB SKUMaXKa CyHA MPU
OpraHu3aIy YY4eOHBIX MOKAPHBIX TPEBOT, MPEAYNPEKACHUS BOSHUKHOBEHUS MT0Kapa U Ipu
TYLIEHUH T0Kapa.

[1K 2.4. Opranu3oBsiBaTh U 00ECIICYNBATH ACHCTBUS MOAYMHEHHBIX YWICHOB YKUIAXKA Cy/IHA MPU
aBapusix.

[1K 2.5. Oka3bIBaTh NEPBYI0 MEAUIIMHCKYIO IIOMOILb [TOCTPAAABILHM.

IIK 2.6. Oprann3oBsiBaTh U 00eCIeYNBaTh JEHCTBUS OJYMHEHHBIX YICHOB SKUMaXKa CyHA MPU
OCTaBJIEHUH CYJHa, UCIOJIb30BATh CHIacaTebHbIE IUTIONKY, CIIacaTeNIbHbIE INIOTHl M UHBIE
criacaTebHbI€ CPECTBA.

IIK 2.7. Oprann3oBsiBaTh U 00ecreunBaTh JEHCTBUS OJUMHEHHBIX WIEHOB dKUIIAXa Cy/IHA 110
MPEAYNPEXICHHUIO U TPEIOTBPAIICHUIO 3arpsi3HEHUS] BOAHOW CPEJIbl.

5.2.3.06paboTKa 1 pa3MelleHHe Ipy3a.

[1K 3.1. IInanupoBath 1 obecrneunBaTh 0€30MaCHYIO MOTPY3KY, pa3MEIIeHUE, KPETUICHUE IPpy3a ’
yXO/Jl 32 HUM B TE€UCHHE peiica U BBITPY3KH.

[1K 3.2. CobnroaTh MephI MPEIOCTOPOKHOCTH BO BPEMSI ITOTPY3KU U BBITPY3KH M OOpaIeHHUsI C
OTaCHBIMHU M BPEIHBIMU TPY3aMH BO BpeMs peiica.

PesyabTarbl 00yyeHus
(ocBOEHHBbIE YMEHHS, YCBOCHHbIE 3HAHMS)

Kon Kon
U HAUMEHOBaHHMe YMEHU I M HAUMEHOBaHMeE 3HAHUK

V1. IIpon3BoauTh n3MepeHus anekTpudeckux [31. OcCHOBHBIE pa3Aeiibl dJIEKTPOTEXHUKH U
BEJTMYHH. PIIEKTPOHUKHU.

V2. .Bkito4ath 351eKTpOTeXHUUECKUE MPUOOPHI, |3 2.21eKTpudecKuen3MepeHus U NpruoOopsl,
anrapaThl, MAIIMHbI, YIPABIATh UMU U KOHT-  [MUKPOIIPOLIECCOPHBIE CPEJICTBA U3MEPEHHUS.
[poJTMPOBaTh WX YPHEKTUBHYIO U O€30TaCHYIO
[padory.

V3. YcTpaHATh OTKa3bl M MOBPEXKACHUS




PIEKTPOOOOPYIOBAHHS.

3. Pacnpenesienne 00beKTOB KOHTPOJs (3HAHMH M yYMeHMil) Ha TeKYIUHMil KOHTPOJIb H
NPOMEKYTOUYHYIO ATTECTALUIO

Koxa Buael arrecranuu Kon Buzpr arrecrannn
JAEMEHTA | Tepymmii | [Ipomexyrounas | 2TMEHTA | Tepyiyii | [Ipomexyrounas
SHAHHH |y oprpons | arTecranus YMEHHH | wontpons | aTTecTamus
31 + + Y1 + +
32 + + V2 +
Vv3 +

4. PacnpenejieHHe THUNOB KOHTPOJbHBIX 3aJaHHMil MO JIeMEeHTaM 3HAHWI W YMEHMil NpH
TeKyIlleM KOHTPoJIe

VcnoBHoe 0003HaUEHHE TUIIOB KOHTPOJIbHBIX SaﬂaHHﬁZ



T — TecTupoBaHnue;

K —xoHTponbHas paboTa;

[1- mpakTryeckas pabora;

JI — maGopatopHas pabora;

VY - yCTHBIN ¥ (MJTM) TUCBMEHHBIN OTBET Ha BOTIPOC.

Copaepxxanue yueOHOIro MaTepuasa Kon asiemenTa 3HaHuii, yMmeHuii/
1o nporpamme Y /{ dDopMa TeKyLIero KOHTPOoJIA
V1 | V2 | V3 31 32

Pa3zgea 1. DiekTpoTexHnkKa

Tewma 1.1. DnexkTpudeckoe mose V,T,K
Tema 1.2. DnekTpudeckue Henu MOCTOSHHOTO TOKa n n n V,T.K
Tewma 1.3. DaekTpoMarHeTu3M V,T.,K
Tema 1.4. DnexkTpudecKre ey MepeMEHHOT0 TOKa n V., T.K
Tewma 1.5. TpexdazHbie AIeKTpUUCCKUE TSN n n n V., T.K
Tema 1.6. DnekTpuueckue U3MEpeHHS n v n
Tema 1.7. TpanchopmaTopsl. DIeKTpUUECKHE MAITUHBI v
MIEPEMEHHOTO TOKa
Tema 1.8. DnexTpuueckre MalIvHbI TIOCTOSHHOTO TOKA. Y
Tema 1.9. OcHoBbl a5ekTponpuBoaa. Ilepenada u pacrpe- v

JCIICHUC BHGKTqueCKOﬁ OHCPIrUMH.

Pa3nes 2. OcHOBBI 3JIEKTPOHMKH

Tema 2.1. ®usnueckre OCHOBBI JIEKTPOHUKH n Yy

Tema 2.2. DIEKTPOHHBIC BHIPSMHUTEIH U CTAOMIN3ATOPBl | J1 v

Tema 2.3. DJI€KTPOHHBIE YCUIIUTENN, TEHEPATOPHI U U3Me- v
pUTEIbHbIE TPUOOPHI

Tema 2.4. lHTETpanbHbIe CXEeMbl MUKPOIJIEKTPOHUKH. v v

Muxkponporueccopsl 1 MUKpo — 9BM

5. PacnipenesieHne THNOB KOHTPOJIbHBIX 3aJaHMi 1O 3JIeMEeHTAM 3HAHUI U

YMEHUI HA IK3aMeHe

Conep:xanue yueOHOro MaTepuaJia Kopn 3;1emenTa 3Hanmnii, ymeHuit/
1o nporpamme YJ{ dopma TeKylero KOHTpoJist
Y1 | V2 | V3 31 32




Paszgea 1. DiekTpoTexHnKa

Tema 1.1. DnexTpuueckoe mnoie

Tewma 1.2. DnexTpudeckre Uenu MOCTOSIHHOTO TOKa

Tema 1.3. DaekTpoMarHeTu3M

Tema 1.4. DnexTpuyeckre Henu NepeMEeHHOr0 TOKa

Tewma 1.5. TpexdaszHbie aMeKTpUIECKUE TSN

Tema 1.6. DnekTpuueckue U3MEpeHHs

Tewma 1.7. TpancdopmaTopsl. DIEKTPUUECKUE MAIITAHBI
MEPEMEHHOTO TOKa

RIS I S ST ST

Tema 1.8. DiekTpuveckre MalIMHBI IIOCTOSHHOTO TOKA.

<«

Tema 1.9. OcHoBbl anekTponpuBoaa. Ilepenayda u pacrpe-
JIEJIEHNE DIIEKTPUUYECKON IHEPTUMH.

<«

Pa3nes 2. OCHOBBI 3JIEKTPOHUKH

Tema 2.1. @u3nueckue OCHOBBI AJIEKTPOHUKH

Tema 2.2. DAeKTPOHHBIEC BHIIPSIMUTEIN U CTAOMIN3aTOPHI

Tema 2.3. DICKTPOHHBIEC YCUIIUTENH, TEHEPATOPHI U U3ME-

pUTENbHBIE MTPUOOPHI

<<l K <

Tema 2.4. laTETpanbHble CXeMbl MUKPO3JIEKTPOHUKH.

<«
<«

Mukpornpoueccopsl ¥ MUKpO — OBM

6. Cucrema oneHKH 00pa3oBaTeJIbHbIX 10CTHKEHUI 00ydarouxcs

OneHka HMHIMBUIYaJIbHBIX 00pA30BaTENbHBIX JOCTH)KEHHUH OOy4aromuxcs MpearnosgaraeTcss B
dopMe TeKylero KOHTpPOJsS YMEHMH M 3HAaHUH M NPOMEXKYTOYHOM arrectanuu. EsxemecsuHO
IPENoJaBaTeIeM OCYLIECTBISETCA OLCHKAa AayAUTOPHOW W BHEAYJUTOPHOM JIE€ATEIIbHOCTU
oOyyaromuxcst B popMe KOHTPOJIbHOW TOUKU. Pe3ynabTaThl TEKyIEro KOHTPOJIS CKJIAbIBAIOTCS U3
pe3yIbTaTOB:

- pabOTBI KYpCaHTOB Ha 3aHATHUAX, B T.4U. IPAKTHUECKUX U TAOOPAaTOPHBIX;

- BBIIIOJIHEHUS] BHEAYJUTOPHOU CaMOCTOSITENIbHON paboThI;

- KOHTPOJIBHBIX paloT.

Jlns modydeHus: AONycKa K MPOMEXYTOUYHOH aTTecTalluu 00sS3aTeNIbHO BBIMOJHEHUE BCEX
KOHTPOJIbHBIX, MPAaKTHUYECKUX, Ja0OpaTOpHbIX paboT U TMOJHOrO TMepedHs Bcex (opm
BHEAYJAUTOPHOW camMocToATeNbHON paboThl. Ilpum omeHke Bcex BHAOB pPabOT 0OydarOMIMXCS
UCIIONIB3YeTCs CIeAyomas MIKajla OLEHKN 00pa30BaTeIbHbBIX JOCTHKEHHMN:

[TponeHT pe3yIbTaTHBHOCTH KauecTBeHHas OlleHKa YPOBHS ITOITOTOBKH
(MpaBUIILHBIX OTBETOB) 6am1 (oT™MeTKa) BepOasIbHBINA aHAIOT
90-100 5 OTJIIMYHO
80-89 4 XOPOIIIO
70-79 3 YAOBJICTBOPUTEIILHO




Menee 70 2 HEYIOBJIETBOPUTEIHHO

Hrorosas OIICHKAa B KOHIC IMNEPBOTO CEMCECTpa HU3YUYCHHA AUCHUIIIIMHBI MPOBOAUTCA IIO

pe3yiabTaTaM TCKYUIETO KOHTPOJIA.

[TpomexyTouHas arrectanusi B popMe 3K3aMeHa MpeJroiaraeT MMCbMEHHBIM OTBET HA JIBa
TEOPETUUECKUX BOIIPOCA, MPOBEPSIOLINX YCBOCHHE MaTepualia 1o pas3jeliaM Mporpammbl y4eOHOM
JUCUHUIUIMHBI, W BBINOJIHEHUE pacu€THOTO 3ajnaHus. [IpyW BBICTAaBJICHUM OICHKUA 3a 3K3aMEH

PE3YIbTAT TEKYIICTO KOHTPOJIA HE YUUTBIBACTCA.

7. Tunosble 3a1aHusl JJIs1 OLIEHKH OCBOEHHSI Pa3/iejiOB M TeM Y4eOHOM M CIUNINHbI

7.1. Tunosble 3aaaHNA AJIA OLEHKH ocBoeHusa TeMbl 1.1

«JIeKTpHYeCcKoe 10oJie)»

7.1.1. Bonnpochl 1J11 yCTHBIX OTBETOB

e ol
O WDNRPODOXNINND~WDND —

[EEN
(o]

17.
18.

19.

20.

. UTo Takoe aneKTpudecKoe mosue ?

. Kak Ha3pIBalOT e1MHUIlY U3MEPEHUS DJIEKTPUUECKUX 3apsii0B?

. Kakoii anexrprueckuii 3apsig MOXKHO Ha3BaTh TOYCYHBIM?

. Chopmynupyiite 3akon Kynona.

. UeMy 4HCIEHHO paBHA HANPSKEHHOCTH 3JIEKTPHYECKOTO MOJIS B KaKOH JIMOO0 ero Touke?
. B xakmx CANMHUIAX U3MCPAIOT HAIPAKCHHOCTD SJICKTPUICCKOI'O noJst?

. Kak Ha3pIBaeTcs eanHuIa H3MEpeHUs pabOThI SIIEKTPHUUECKOTO MO ?

. UeMy 4HCI€HHO paBeH MOTEHIUAI 3JIEKTPHUECKOTO MO B KaKOH OO ero Touke?

. Kak Ha3pIBaeTcs eAnHUIIA U3MEPEHUS SJICKTPHUYECKOTO HANPSHKECHHS?

. quy YHCJICHHO PAaBHO HAIIPSAKCHUC DBJICKTPUUCCKOI'O IMOJIA MCKAY ABYMA €O TOYKaMH?
. UeMmy paBHa 3JIeKTpHYECKasi EMKOCTb YEeJANHEHHOTO Tena?

. Kak Ha3zeiBaeTcs CANHUIA U3MCPCHUA BHGKTquGCKOﬁ €MKOCTH?

. Uro Takoe KoHaeHcaTop ?

. Uemy paBHa 3J1eKTpHUeCcKas eMKOCTb KOHJIeHcaTopa?

. OT KaKuX mapaMeTpoB 3aBUCUT EMKOCTb KOHJEeHcaTopa?

. Kak m3menntcs 3apsaa KOHACHCATOpa, €CJIM IMMPU HCU3MCHHOM HAIIPSPKCHUUN YBCINYNUTD

pacCToOdIHNUC MCKY INIACTUHAMHA KOHI[CHCB.TOpa?

Kak m3meHuTCs 3apsaa KOHACHCATOPA, €CJIN YBCIUYNTE HAIIPSIXKCHUC 3apsaia KOHZ[GHCaTOpa?
3anumure q)OpMy.TIy JIJISI BBIYMCIIEHHS SKBUBAJICHTHON €MKOCTH ABYX MapaJlJICJIbHO
COCAMHCHHBIX KOHACHCATOPOB.

3anumure q)OpMy.TIy JIJIsI BBIYMCIIEHHS SKBHBAJICHTHON €MKOCTH ABYX MMOCJICAOBATCIILEHO
COCAMHCHHBIX KOHACHCATOPOB.

3anumure q)OpMy.TIy JJI1 BBIYUCJIICHU A SOHEPIUU 3aps’KECHHOI'0 KOHACHCATOPA.

7.1.2. JleMOHCTpPAalIMOHHbIE BAPHAHTHI KAPTOYEK /1JIsl TECTHPOBAHUS
(O01mee KOINYECTBO KapTO4YeK - 20 MTYK)

ITporpamMmmupoBaHHbBIN

KOHTPOJb DJEKTpUYIECKOe 1oJie | Kaprouka
Ne 1

Cocmasumov npasuivHyo GopmyauposKy 0/ 3aKOHa 1. PaccrosiHuio MexAy HUMHU
Kynona: Cuna B3auMOAEHCTBUS MEKTY TOUCUHBIMHU




3apsaaaMu, pacCiiojio’)KCHHbBIMHA B HaHHOﬁ cpeac, npsaMo
1. | nponopiKoHaIbHA NPOU3BEAECHHUIO 3apsAI0B 3TUX TE U
00paTHO MPOMOPIHOHATIBHA .......

2. Ksazpary paccTosiHus
MEXy HUMU

3. KyOy paccrosiHust MeX 1y HUMU

e 1 CpaBHute paborty (A) no
R ) MEPEMEIICHUIO 3apsi/ia U3 TOUKH
,~ Y B B Touku C u [|
2. Q @ DIIEKTPOCTATUYECKOTO MOJIs
‘ 3apsina Q. Beibepume
B I npasUibHbLIL OMeen.

1. Asng > Agc

2. AB;[ = Agc

3. Asx < Asc

Kakoii Benmu4rHBI SBJISIETCS HAIPSHKEHHOCTh
3IEKTPUUECKOTO 10JIsA?

1. Ckanspnoii

3. 2. HeiiTpanbHoii
3. BekTopHoii

Ha pucynke nokazaHo 1. Brouxe A

4 ANEKTPUUECKOE MOJIE ABYX

' Pa3HOUMEHHO
3apspKeHHBbIX Tel. B kakod |2, B touxe B
TOYKe ToJist cuiia F, ¢
KOTOpPOH I10JIE JENUCTBYET
Ha POOHBIN
p 3. B rouke C

3apsj (, pacroJio’KeHa
MPaBUWIBHO?

HpI/I HCU3MCHHOM HAIIPSAKECHUN YBCIIMYUIIN pacC-
CTOAHUEC MCXKY IJIaCTUHAMU KOHACHCATOpPA.
5. Kak n3mensercs IIpU 3TOM 3apian KOHI[GHC&TOpa?

1. VYBennuurcs

3. VYMeHbIIUTCS

3. OcTtaHeTcss HEU3MECHHBIM

TMporpammuposaseii | IACKTPHIECKOE mote | Kaprouka

KOHTPOJIb

No 2

Heobxooumo cocmasume npasunvHulil omeem:
HanpsikeHHOCTD 9JIEKTPUUYECKOTO OIS B TaHHOM TOUKE
ONpeAEISIETC CUIION, NEUCTBYIONIEN HA
1. | TOMENMIEHHOE B ATy TOYKY MPOOHOE TeJo, 00IaiaroIIee. . . . ...

1. EAMHUYHBIM MTOJOXKUTEITLHBIM
3apsa0oM

2. ENTMHUYHBIM OTpHUIIATEIbHBIM
3apsa0oM

3. HelitpaneHbIM 3apsaoM




1. Agen = Agcp

CpaBaute paboty (A) mo
MePEeMEIIEHUIO 3apsiaa U3 TOUKU

B B Touku C u /|
ANEKTPOCTATHYECKOTO TIOIS
3apsna Q. Beibepume

2. Apen < Apcp

NPAasUNIbHLIL OMEen. 3. Agen > Ascp

Kaxkoii BenmuunHOM SIBIISICTCS MOTSHIIHAI 1. Ckanspnoii
3JIEKTPUYECKOTO MOJs?

2. BekTopHoii

3. HeiitpansHoii

KakoBo COOTHOIICHHE 1.0a= Q8
P MEXy MOTEHI[UATaMU
A' Touek A u B? 2. Pa < On
C
@ 3.0A > QB
e
B
A. Ci1 C 1. B 006enx cxemax mpeessl

15t mmaBHOTO peryaupo-

MEHSIOTCS OJIMHAKOBO
._/HL/HL. BaHHUS EMKOCTHU UCIIOJIb3Y-
I0TCS KOHZIEHCATOPbI

B C1 IIEPEMEHON EMKOCTH:
' P C1=10 + 100 ngh,
—H o C:=10+500 n. 2.B cxome A

B xakoM u3 npuBe1EHHBIX

_“,L‘ CIIy4aeB 00I1asi eMKOCTh

3 MeHsIETCS B 00JIEe MHMPOKUX 4. B cxeme B
npeaenax?

7.1.3. leMOHCTPAallHOHHbIE BAPHAHTHI HHAMBHAYAJbHBIX PACUYETHBIX 3aJaHUI
(O0mee KOIMYECTBO BAPUAHTOB - 24 IIT.)

Bapuanrt 1
Jano:
Cl C2 H 6
i — Y anpspDKeHUEe Ha 3aXumax Oartapeu

koHseHcapoB U, =_100 B

Cy

_”—

Cs
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EMKOCTB OTACJIBHBIX KOHACHCATOPOB

Ugs. Oatapeu:
C1=2 n®, Cz2=_3 nd,
C3=_ 6 n®, Cs=_2 nod,
Cs=_4 nd.
HaiiTn:
1. C,5.— 0Oy (PKBHBAJICHTHYI) E€MKOCTh OaTaper KOHICHCATOPOB.
2. Wg,p — DHEPTHIO DJIEKTPUYECKOTO TOJIs Oaraper KOHICHCATOPOB.
3. W —sHepruto 31eKTpUYecKoro MoJjs Kaxa0ro KOHJEHcaTopa.
4. Q,5.— 00U 3aps] 6aTapeu KOHAEHCATOPOB.
5. Qi —3apsa KaxIoro KOHIEHCATOopa.
6. Uy - HampspKeHHe Ha KakJOM KOHJEHCATope.
Bapuaur 2
C: C; Jlano:
o 1 T Hamnpsbkenne Ha 3axuMax Oarapeun
koHgeHcatopoB Uy,s, = 80 B
=Cs EMKOCTB OT/IEIbHBIX KOHIEHCATOPOB
Ugys. Oarapeu:
° % G Ci=_ 3 nd, Cx=_6 nd,
v " C:3= 2 n®d, Cs=_1 nd,
Cs=_15 nd.
HaiiTn:

1. C,s — oOmryto (3KBHUBaJEHTHYIO) EMKOCTh OaTapeu KOHAEHCATOPOB.
2. Wg,p— DHEPIHIO DJIEKTPUYECKOTO MOJIsI OaTaped KOHICHCATOPOB.

ook w

W,— sHepruro >JeKTPUUYECKOTO TOJISI KaXKJI0T0 KOHJEHCATOpA.
Qo6— o0muii 3apsin O6araper KOHIEHCATOPOB.

Q« — 3apsAn Kaxaoro KOHJEHcaTopa.

U,— HanpspKeHUE Ha KakJIOM KOHIEHcCaTope.

7.2. TunoBblie 3aaHUA 1JA OLEHKH 0CBOCHMA TeMbI 1.2.

«3.11e1chnqec1me Hernu MOCTOAHHOI'0O TOKA»

7.2.1. Bonpocsl 1Jis1 yCTHBIX OTBETOB

1. M3 kakuX yCTpOMCTB B OCHOBHOM COCTOMUT JIEKTPHUUECKasi LIETb?
2. Yo TaKkoe NEeKTpUYECKUi TOK ?

3. Uemy paBHa cuiia Toka?

11
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18.

19.

20.

SOWOWNA WL A

. Kak Ha3pIBalOT €IMHUILY U3MEPEHUS CUJIBI TOKA?
. Kakoii anexTpruyeckuil TOK Ha3bIBAIOT NOCTOSTHHBIM ?

UeMy paBHa IJIOTHOCTb JIEKTPUYECKOTO TOKA?
Kak nassiBatoT equnuily uzmepenuss I1C?

. UeMy UMCIIEHHO paBHO HaNpsHKEHUE HA YUACTKE JIEKTPUUYECKOM Lenu ?

UYemy uncnenno pasxa 3C ?

. Maiite onpezenenue 3eKTPUIECKOMY COIPOTUBIICHHUIO.
11.
13.
14.
15.
16.
17.

Cdopmymupyiite 3akon Oma J71s y9acTKa HIEKTPUUECKON IIeTH.

Cdhopmymupyiite 3axkoH OMa /111 IOTHOM JIEKTPUIECKOM TIETTH.

Uro Takoe 37eKTpruuecKasi MOIIHOCTh U B KaKMX €IMHULIAX OHA U3MepSAETCs?
Cdopmymupyiite 3akon Jxoyns-Jlenna.

Cdopmynupyiite nepBblii 3akoH Kupxroda 1115 31eKTpUIecKOon 1eTH.

Hanumure popmyny a1 onpeaeneHus MOITHOCTA HCTOYHUKA IIEKTPUIECKON

SHEPTHH.

3anumute GopMyiny sl BBIYUCICHUS SKBUBAJIECHTHOTO COIPOTUBRICHUS ABYX MapauIebHO
COETMHEHHBIX PE3UCTOPOB.

3anumute 001yro GopMyny IS BBIYUCICHUS YKBUBAJICHTHOTO COPOTUBICHUS ABYX U
0oJiee mapayieibHO COEIMHEHHBIX PE3UCTOPOB.

Cdopmymnupyiite Bropoii 3akoH Kupxroda [ist 37eKTpHYECKOH MeTH.

7.2.2. IeMOHCTPALlMOHHBbIC BADHAHTBI KAPTOYEK I TECTUPOBAHUS
(O01mee KOINYECTBO KapTO4YeK - 20 IITYK)

ITporpamMmmupoBaHHbBIN ) JIEKTPUYECKHUE LIETU

KOHTPOJIb IMOCTOSIHHOT'O TOKa

Kaprouka No 1

Cocmasumbv npagunbHy10 hopmyauposKy: 1. 1Bombt
Ecnu uepes nmornepeyHoe ceueHne MpoBOTHHIKA 32

12




1 cexyHay IpOXOAMT 3J1. 3apsii B 1 KyJOH, TO CHJia TOKa

2. 1 Tecna

3. 1 amnep

PexxnMoM x0510¢TOro Xoa MCTOYHUKA JIEKTPUIECKOM
SHEPIUU HA3bIBAIOT PEXKHUM, ITPU KOTOPOM TOK B HEM ......

1. Makcumaien

4. PageH HymIO

3. Ilepemenuslit

BriGepure npaBmiibHy0 (GopMyITy, BEIPaKAIOIIYI0 BTOPOU
3akoH Kupxroda.
E — DJIC ucrounuka
| — TOK B enu
R — conpoTtuBnenue norpeduTens

1.2I=XE"-R

2.ZE-I=XR

5. XE=XI-R

Kax m3menurcs HaIIps’KCHUC Ha
napajajiCJIbHOM pa3BCTBJIICHUH,

E
G) I I €CIIM YHCIIO MapalljieNIbHbIX BeTBEH
BT

R Oyzner yBenmmuuBathcsi?  Rgr =0

/

1. Hanpskenue He nzmMenurcs

2. HaprI)KCHI/Ie YBCIUYNUTCA

3. HanpsmceHI/Ie YMCHBUINUTCA

Bri6epute npaBunbHyo Qop-

1. Uss=E+1*Rg

| A
c —> | MyJly, OTOOPaKaIONLy0 COOT-
Homenue mexay I/1C ncrou- 2. Une=E—1|"* Ry
HHKA 3JI. SHCPTUH U HAIPsDKe-
O p p
Rer HHEM Ha BHEIIIHEM y4acTKe JII. 4. Ups=E--Ry
B  umemnu.
IIporpamMmmupoBaHHbBII DIJIEKTPUYECKUE 1IN

KOHTPOJIb IIOCTOAHHOI'O TOKA

Kaprouka Ne 2

Cocmasumuv npagunvbHy0 hopmyauposKy:
ConpoTHuBieHHE ydacTKa 3Jl1. 1ienu paBHo 1 Owm, eciau ipu
HaIlpsDKEHUU Ha KOHIAxX ydacTka | B, mo Hemy nmpoTekaer aiI.

I. 1 ammep
2. 1 Barr
3. 1 mxoynb

13




Yops1o4eHHOe JBUKEHUE CBSI3aHHBIX HOCUTEIIEH
AJIEKTPUYECKUX 3apsi0B HA3BIBAIOT AJIEKTPUUECKUM TOKOM
CMEIIICHUS, UJIM TOKOM ......

1. Nonusaunu

4. Tlonapuzanuu

5. Hucconmanuu

BriGepure npaBmiibHy0 Gopmyity, 0ToOpakaro-
IIYIO CBSI3b MEXIY 3JICKTPUUECKOI TPOBOIUMOCTHIO
3. | § ¥ 2JEeKTPpUUYECKUM CONPOTUBJICHUEM R.

Kaxum JOJI2KHO OBITE

COIPOTHBIICHUE BOJHTMETPA,
4. E R 9yTOOBI OH HE BIIMSJI HA PEKUM
G) H C) paboTsl 2. 1ienu?
Rer Ry

1
5. g:E

1
6. g:ﬁ
7 g=\/%
1. Rv=R
2. Rv=0
3. Ryv>>R

@ -

1. I uctouHuka 3. 3Hepruu, E
2. 115t coeIMHUTENBHBIX IPOBOJIOB
3. Ins Harpy3ku

(c comporusienuem Ry)

7.2.3. IleMOHCTPALIMOHHbIE BADUAHTHI MIMBUAYAJbHBIX PACUYETHBIX 3aaHUI
(Ob1ee Ko0JIMYECTBO BAPUAHTOB - 24)

BapuanTt 1
Ri R, HaHo:
—{ I ] 1. U =200 B, HanpsikeHHE Ha 3a)KUMaX
T AJ1.IICTIH.
2. Ri=30M,R2=1 OmM, R3=_3 Owm,
] R4

l Rs Rs ]

Rs= 6 Om, Rs :zOM, BCIIMYUHBI
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COINPOTHUBJICHUIA.

Haitru:

1. R, —axBuUBasIeHTHOE (00IIIEE) CONMMPOTHBIICHHUE SJI.IIEIH.

2. lyx — dPKBHBaJIEHTHBIN (OOIIHIT) TOK.

3. Iy, Iz, 13, 14, Is — TOKH, IpoxoIAIITIHE Yepe3 KaXKA0€ COPOTHUBIICHHE.

Bapuaur 2
i :R2 I[aHOi U= 300 B
I — . U= 300 B, namnpsixenue Ha 3aKUMax 3J1.1eTH.
T 2. Ri=1 Om,R2=2 Om,R3=_3 Om,
Rs Rs= 4 OmM, Rs = 6 Owm, BeIUYUHEI
U COTPOTHUBIICHUH.
l R4 Rs
L4 L
Haiitu:

1. R, —»axBuBasieHTHOE (0OIIIEE) COMTPOTUBIICHHUE SJI.IEIH.
2. lyx —2KBHBaJICHTHBIN (OOIINIA) TOK.
3. I, Iz, I3, 14, Is — Toxu, mpoxopasimue yepe3 Kaxka0e COMPOTUBIICHUE.

Bapuant 3
Jano:
1. U= 180 B, nanpspkeHnue Ha 3aKHMax
Ri R, ILIENH.

.—l:|_|:| 2. Ri= 4 OM,R2=1 OM, R3= 3 Om,
T ‘ Rs=_6 Om, Rs = 2 OM, BeTMUHHBI

COINPOTHUBJICHUIA.
U RB R4

Haiitu:

3. Ry — sxBHUBasIieHTHOE (00I1Ie€) COMPOTUBIIEHHUE 1. LIETIH.

4. lx — SKBUBaJIEHTHBIN (OOIIMIT) TOK.

5. Iy, Iz, I3, 14, Is — Toxu, mpoxoasiue yepe3 Kaxkaoe COMPOTUBIICHUE.
7.2.4. CoopHuK J1a00paTOPHBIX padoT

JlabopaTopnasi padora Ne 1

«I/I3yqu1/Ie LCIHU MMTOCTOAHHOTO TOKA MPU MOCJICAOBATCIILHOM COCIUHCHUU PE3UCTOPOB»

Conepxanue padoThl

Heobxomumo yoenuThCs B CIEAYIOMNUX OCHOBHBIX CBOMCTBAX AJIEKTPUUECKOU IETIH ¢
MOCJIE/I0BATEIbHBIM COEIMHEHUEM PE3UCTOPOB:

15



1. Cuna Toka BO BCEeX ydacTKax 3J1. [IeMd OJJMHAKOBA:
I=li1=lL=1I3

2. O01uee HaNpsKEHUE Ha 3aKMMax 3J1. e PABHO CYMME HalpsKEHUN Ha
OTAEJBHBIX €€ yJacTKax:

U=Ui1+U2+ U3

3. O011ee COnMpoTUBJICHUE BCE 1IETTH PAaBHO CYyMME COITPOTHUBIICHHH OTIENb-
HBIX €€ y4aCTKOB:

R=R1+R2+R3

4. HanpspkeHHs Ha OTJENIBHBIX PE3UCTOPaX AIEKTPUUYECKON LIENHU NPIMO
[IPONOPLUOHAIBHO UX CONPOTUBIICHUSAM:

Ui=1"R1; U2z=1"R2; Usz=I1"Rs3
5. MOIIHOCTH OTE/IbHBIX YYaCTKOB 3JI. IEMH COOTBETCTBEHHO PABHBI:
Pi=1-Uq; P.=1"-U;; Ps=1-Us

6. MOIIHOCTB BCEH LIeNHM paBHA CyMME MOIIIHOCTEH OTICIBHBIX €€ Y4aCTKOB
(Gamanc MomHOCTEN):

P=Pi1+P2+P3=U-"1I
WIn
I>)R=1?R; + I>'R, + I?>R;
ITopsinok npoBeneHust padboTbI

1. O3HaKOMHTBCS C an60paMH u O60py,I[OBaHI/IeM, HCO6XO)II/IMBIMI/I JJIA
BBITIOJTHEHU A pa6OTI>I, 1 3aHCCTHU UX OCHOBHBIC JaHHBIC B Ta6n1/1uy Ne 1.

Taoauuma Ne 1

Ne IIpudops! u 060pynoBanue Ipenennt KonnuectBo
n/n U3MepeHu s npudopos

1 | VcTo4HUK 3J1. S9HEPTUU NOCTOSIHHOTO TOKA 1

2 | AMnepMeTp NOCTOSHHOTO TOKa 1

3 | BonpTMeTp mocTossHHOTO TOKA 1

4 | Pesucrop R1 1

5 | Pesucrop R» 1

6 | Pesucrop Rs 1

2. CoOparthb 311. cXeMy U JaTh €€ MPOBEPUTh MPENoIaBaTeo.

16



Ui

A
A 4

R1

I Rs

A
A 4

Us

3.3ameputs cuity Toka | B 311, menu u 3aHecTH B Tabmuiy Ne 2.
I= A

4. 3ameputh HanpspkeHue U Ha 3aKuMax 31, LIeNU U HalpsKeHUs
Ha KaXJ10M pe3ucrope. Pe3ynbrarel 3aHectu B Tabiuiy Ne 2.

Ul B; U2 = B; U3 = B;

5. [lonb3ysick pe3ynbTaTamMu 3aMepOB, BEIUUCIUTD U 3aHECTH B TaOmuIry No 2:

a). BeanunHy conpoTUBIEHUS KaKI0TO Pe3UCTOopa:

u U ]
R1: 1= R2: 2= R3:—3:
| | I
0). BenmnuuHy COMpOTUBIICHUS BCEU 1. TIEMH:
U
R =—=
|
B). [IpoBepuTh COOTHOILIEHUS:
Ui _Rq Ui _ R4 Uz _ Ry
Uz Ry Us R3 U3 Rg

r.) IlpoBeputs uro:
R=Ri+R2+Rs

6). BeIuuciIuTh MOIIHOCTD, MOTPEOIIEMYIO KaXAbIM PE3UCTOPOM:

Pi=1-U=
Po=1-U2=
Ps=1-Usz=

17



7). BBIUUCIUTH MOIIIHOCTb, TOTPEOIIIEMYIO BCEH 3J1. IETBIO:
P=U-I=
8). CocraBuTh OastaHC MOITHOCTEH:

P=Pi+P2+P3s; wm I**R=1?"R; +I* R, +I*-R;3

Taoauma Ne 2

33Mepel—[l—lble BCJIUYIHNHBI BoruncieHHBbIE BeJTHUHHBI

| U Ui U2 Us R R1 R2 R3 P P1 P2 P3
A B B B B Om Om Om Om Bt Bt Bt BT

9. Hanmcars 3akitoueHue 1o pe3yapTaTaM padoThl.

JlabopaTopHasi padora Ne 2
«M3y4eHue nenu nNoCTOSHHOIO TOKA IIPU NapajljIeIbHOM COSUHEHUN PE3UCTOPOBY

Hean padoTsl

OnbITHBIM IyTEM MPOBEPUTH OCHOBHBIE CBOWCTBA AJIEKTPUUYECKOM LIETIH MOCTOSHHOTO
TOKA IIPU NIapAJIJICIIbHOM COEUHEHUN PE3UCTOPOB.

Coaepxanue padoThI

HeO6XO,Z[I/IMO Y6CI[I/ITLC$I B CJIICAYIOIIINX OCHOBHBIX CBOMCTBaxX SHeKTqueCKOﬁ ocnu ¢
napaaijaCJIbHbBIM COCAUMHCHHUEM PE3UCTOPOB!:

1. HanpsokeHust Ha 3aKMMax MmapauiebHO COSMHEHHBIX PE3UCTOPOB PaBHbI
JPYT IPYTY ¥ PaBHBI HAMPSHKCHUIO HA 3)KUMaX 3J1. [ETIH:
Ui=U2=Us=U
2. OOUIMii TOK B AJ1. IS PABEH CYMME TOKOB B MapajlIeIbHBIX BETBSIX:
I=l1+12+ 13
3. OOr11ast mpOBOIUMOCTb MAPaAUICIBHO COSTMHEHHBIX PE3UCTOPOB PaBHA CyMMeE
IPOBOIUMOCTEH OT/IEIbHBIX PE3UCTOPOB:

g=01+02+0s
1
WITH YUHTBIBAS, 4TO: § = = |
1t _ 1 o1 1 R
- = — — — riae R - conporuBnenue
R R, R, R; Pt p

4. Toku B mapasuieIbHBIX BETBSIX 00pAaTHO MPOMOPLIUOHAIBLHBI COMPOTUBIICHUSAM

18



1 Rz . I1 Rs l2 _ Rs

l. = Rp? Iz = R: ’ Iz = R
5. Mownocn OTJIETBHBIX BETBEH COUIBC1CIBEHHO PaBHbI:
Pi=U - I P=U"- Iz P3=U"- 13

6.MoI1IHOCTh BCEH 3J1. IIENHU paBHA CyMME MOIIHOCTEH OTIIENbHBIX €€
y4acTKOB (0aTaHCc MOIIHOCTEH ):

P=U-1=P1+P2+P3;
I R=13-R; + I3:R, + I3-R5 ;
[opsinok nposBenenusi padoThI

1.03nakoMuthes ¢ mpubopamMu M 00OPYAOBaHHEM, HEOOXOAMMBIMHU JUJIsl BBIOTHEHUS
paboThI, ¥ 3aHECTH UX OCHOBHBIC JaHHBIE B Ta0HITy No 1

Taoauuma Ne 1

Ne IIpubGopsl u 060pyroBanue Ipeneast KosaunvecTBO
n/n U3MepeHus npudopos
1 | McTo4HUK 3J1. SHEPTUU NOCTOSIHHOTO TOKA
2 | AMnepMmeTp mOCTOSSHHOTO TOKa
3 | BonbT™MeTp MOCTOSIHHOTO TOKA
4 | Pesucrop R1
5 | Pesucrop R
6 | Pesucrop R3
2. CoOpatp 21 cxeMy W Jarb e€  TPOBEPUTH MPEeno1aBaTelo.
@
°
R1 I R> 12 R3 I3
U
°

3. 3amepuTh CHITy TOKa BO BCEH 3JI. IIETH U HAa KAXKJIOM PE3UCTOpPEe U 3aHECTH B TaONIHILY:
| = MA ; 1= MA ; I, = MA: 3= MA ;

4. 3ameputp HanpspkeHue U Ha 3a)kMMax dJI. LIENU U Ha KaXJOM Pe3UCTOpe M YOeAUTHCS YTO OHU
paBHbl. Bennunny Hanpsioxenust U 3anectu B Tabmuiy Ne 2.
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5. HOHLBYHCB pe3yiibTaTaMi 3aMCPOB, BBIYUCINUTH CICAYIOINUC BCIUYNHBI, U 3aHCCTU B Ta6JII/II_[y No

2:
a). BenmnuuHy conpoTUBIEHUS BCEH 3J1. IIECTIH:

R:H:
R

0). Bennuuny conpoTHBIEHUS KaXKOTO PE3UCTOPA:

— U—
Ri=i=
— U —
R2 = Lo
— U —
Rs=p-=
B). [IpoBepurts, uro:
1 =1 + 1 + 1 —
< = = = wm g=09g1+J2+0s3
R R1 R2 Rs 9=9 J g

r). IIpoBepHTh, 9TO TOKH B MapalICIbHBIX BETBSIX OOPAaTHO MPOMOPIIHO-
HaJIbHbI COIIPOTUBIICHUAM BETBEH:

I1 _ Ry _
I, Ry
Iy _ Rz _
I3 Ry
I _Rg
I; Ry

1). BeIuucauTe MOIIHOCTB, TOTPEOISIEMYIO BCEH 1. LIETIIO:
P=U-I=

€).BeruncinTh MOIHOCTD, MOTPEOIAEMYIO KaXk/IbIM PE3UCTOPOM:

Pir=U"11 =
P2=U'IZ:
Ps =U"-1Iz=

x). CocTaBUThH OaJlaHC MOIITHOCTEH:
P=P1 +P2 +P3;

I R=13-R; +I5 - R, + I3 - R3;
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Taoauma Ne 2

HN3mepenHbIe BuIuncieHHbIe BeJTHYHHDI
BeJINYMHbBI
ul i lh [ I2 | I3 | R|Ri|R2|Rs| g |91 ]|092]|09s| P |P1|P2]|Ps3
BIA|JA|IA|JIA|lO|j]O|lO|j]O|lC|C|C]|C/| Br|Br|Br|Br
M | M| M| M| M| M| M|M

5.Hammcartp 3aKkIr04eHne o UToraM pa6OTBI

7.3. Tunosbie 3aaaHNA AJI9 OLIEHKH 0CBOeHUd TeMbI 1.3.

«JIEKTPOMATrHeTH3M»

7.3.1. Bonipocsl AJisl yCTHBIX OTBETOB

O OO0 JO0 WP WWN—

T e S R e
O WOWOW~NO WL AWN—

21
22

. [laiiTe onpenenenre MarHuTHOTO MOJIA.

. JaiiTe onpenenenre MarHUTHOW MHIYKIUU.

. Kak HaspIBaeTcs equHMIa H3MEPEHUS MAarHUTHOW MHIYKIMU?

. JaiiTe onpeneneHne OTHOCUTEIbHOM MarHUTHOM TPOHUIIAEMOCTH BEILIECTBA..
. [JaiiTe onpeneneHue HanpsLKEHHOCTH MATHUTHOTO TTOJISL.

. B kakux enquHunax u3Mepsercs Haps)KEHHOCTh MAarHUTHOTO TOJIs 7
. lailTe onpezenenre MarHuTHOTO IOTOKA.

. Kak HazpIBaeTcs equHMIIa N3MEPEHUS MATHUTHOTO ITOTOKA?

. B kakux enquHUIIaX U3MeEpsieTcsl MarHUTHOE HanpshKeHHe?

. [laiite onpeneneHre HaMarHMYUBAKOILEH CUIIBL..

. JlaiiTe onpezaeneHue MOIHOTO TOKA.

. Chopmynupyiite 3aKOH MMOJIHOTO TOKA.

. UeM 0TIMYar0TCs MarHUTOMSITKHE MaTepraibl OT MarHUTOTBEPABIX ?
. Chopmynupyiite nepBblit 3akoH Kupxroda a1 MarHuTHOM 11eTH.

. Chopmynupyiite BTOpoit 3akoH Kupxroda 111 MarHuTHoi nemnm.

. Chopmynupyiite 3akoH Oma 111 MarHUTHOM TIETH.

. HailTe ornpezenenye onpeaeseHue HHIYKTUBHOCTH.

. Kak HaszpIBaeTcs equHMIa N3MEPEHUS MHIAYKTUBHOCTH ?

. Cpopmynupyiite npaBuio JeBOH PyKH.

. Uto onpenenser npaBuiio JEBON pyKH ?

. Chopmynupyiite npuniun Jlenua.

. Haiite onpenenenne 3/1C caMOMHIyKIINH.

. Haiite onpenenenne 3/]C B3auMOMHIYKIIUH.

7.3.2. JleMOHCTpPAMOHHbIC BAPHMAHTHI KAPTOYEK /ISl TECTHPOBAHMS
(O01mee KoIMYECTBO KapTOoYeK - 20 ITYK)
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[IporpaMmMupoOBaHHbBIN

KOHTPOJT DJNEKTPOMArHeTU3M

Kaprouka Ne 1

MaruutHasi MHIYKIUSI YUCIICHHO paBHA CUJIE, C KOTOPOM MarHuTHOE
1oJjie ACMCTBYET HA MPOBOJIHUK JJIMHON OJWH METP, IIPU TOKE B
HEM.......

1. 10 ammnep
3. 1 ammep
4. 2 ammnepa

Kaxo#t u3 npuBeaEHHBIX 3/1€Ch MATEPUAJIOB HE IPOSBIIACT
(beppOMarHUTHBIX CBOMCTB?

KobGanbT

Huxenn

Kax u3smenurcs HAMps>KCHHOCTh MAarHuTHOT'O IIOJIA Ha OCEBOM JIMHUU
KOJ'ILI.[CBOI71 KaTyIIKH, €CJIM TOK KaTyllIKW YMCHbIINTDH BI[BOG?

1.

6.

1. Hpunnit
1. Ocranercs
HCEU3MEHHOM

N

YMenbuTes B JBa pasa

3. VBenuuurcs B YeThIpe
pasza

VY KoJbIIeBOM KaTYIIKM U3MEHWIN AuaMeTp Kapkaca He u3MeHsss HC u
cpeaHuii paguyc Kojbla. Kak 3To moBiaMseT Ha MAarHUTHOE COCTOSTHUE
KaTyluku?

1. U3MeHuTCA BETMYMHA
H g cpenneit TmHAN

2. Usmenurcsa Benunna B
JUISL CpEHEN JIMHUU

3. N3menurcs Bennunua @

H3secTHO, uTo HC BHonn
3aMKHYTOTO KOHTYypa
orpenensercs 1no Gopmyine
F=2H -A/

Kak Haso BEIOMpATh BETMUUHY

Al | 410651 TOYHOCTD
onpexaeneHus: F Opina Boime?

1. Bemuuuny A/ Hamo
BBIOMpATH OOJIBIIIE

2. Bemuumna A/ He
BIIMSET HA Pe3yIbTaT

3. Bemuunnay A/ Hamo
BBIOMpATh KaK MOXKHO
MEHbIIIE

[IporpaMMupOBaHHbBIN

KOHTPOJTH DJIEKTPOMAarHeTU3M

Kaprouka Ne 2

AOCOII0THAS MAarHUTHAS IpOHUIACMOCTD CPCAbI la SBJISACTCA

KO3 HUIIMEHTOM, OTPAKAIOIIUM. . ...

1. DnexTpoMarHuTHBIE
CBOMCTBA CpeIbl
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2. MarguTtHble CBOMCTBA
Cpenbl

3. DIEKTpUYECKHUE CBOICTBA
Cpelibl

Kako# u3 npuBeIEHHBIX 3/1€Ch MATEPUAJIOB IIPOSBIIACT
dbeppomarHuTHBIE CBOICTBA?

1. 3omoTo

6. Huxens

7. Kanpuuit

Kax n3zmenurcs HAMps>KCHHOCTh MAarHuTHOT'O IIOJIA Ha OCEBOM JIMHUU
KOJ'IBI.[CBOI71 KaTyHIKH, €CJIM TOK KaTylIKHW YBCIIMYUTD B,Z[BOG‘.7

8. VYBemuuutcs B 1Ba paza

9. Ocranercst HEU3MEHHOM

10.Vmensimures B 1Ba pasa

Bnuser mu HaIlpaBJICHUC O6XOI[a KOHTYpa Ha KOHEYHBIN pe3yibTar
IIpH UCITI0JIb30BAHUHU 3aKOHA IIOJIHOI'O TOKa?

1. He Bauser

2. Bawuser

3. 3aBUCHUT OT CKOpPOCTHU
00Xx0/1a KOHTypa

B DTOT rpapvik COOTBETCTBYET
MPOLIECCY HAMarHUYUBaHUS
KATYIIKH. . ...
0 >
H

1. C cepieyHUKOM U3
JIaTyHU

2. C cepIcUHUKOM U3 CTaIH

3. C cepaeyHIKOM U3
OpOH3BI

7.3.3. IlpakTuyeckas: padora Ne 3

«Pacyer Hepa3BeTBJICHHON MATHMTHOM LN

W 1
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W3BecTHO, 4TO MarHUTOIIPOBOJT COCTOUT M3 TPEX PA3HOPOTHBIX YUACTKOB,C OJMHAKOBBIM
HONIEPEYHBIM CEYCHHUEM:!
VYuacTok | H3roToBieH U3 cTalu
VYyacTok 2 U3roTOBJIEH U3 CTAJIU
VYyactok 3 © y4acTOK 4 COCTOSIT U3 BO3JYLIHBIX 3a30POB
C OJIMHAKOBOW JUIMHON [g = cM;
Pasmepsl MarHuTONpOBOA IO CPEAHEN JINHUM:
L= oM lLb=__ oM l; = cM;
Mupunal,=_  cm; Tommuua [z=_ cowm; Tpebyetcs: OnpenenuTs YUCIO BUTKOB

W npoBOJia, KOTOPOEC HCO6XOI[I/IMO HaMOTaTb Ha CEPACYHUK MAIrHUTOIIPOBOJAA, AJId ITOJTYYCHUA

MarHuTHOro noroka O = B6 mpu Toke B oOMoTKE = A

Boruuciienue:
1.ITo HaYaTbHBIM YCIOBHSIM JaHHOUW PaOOTHI IJIOMIA M ITOTIEPEUHBIX CEYCHNUN YIaCTKOB PaBHBI
MEXy COOOM:
S1=5,=5;=5,=S=1l,- 5=
2.Toria MarHuTHAsE MHAYKIMS HA BCEX y4acTKax MarHUTOTPOBO/IA OJIMHAKOBA:

By=B,= B3 =B,=B= P/ =
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3.I1o kpuBBIM HAMarHWMYMBaAHUA (JUarpaMMma MpUIaraeTcs) ONpeaesieM HalpsHKEHHOCTh
MarHuTHOTO I10JI Ha [IEPBOM M BTOPOM y4acTKax:

H.= H, =
4.HanpsKeHHOCTh MarHATHOTO MOJIS B BO3AYIIHBIX 3a30pax:

B
H3 = H4 = =
Hr-Uo

F/:[e: Uy = 1, OTHOCHUTEJIbHAsA MarHuTHas IpOHUIAaEMOCTb

BO3/yXa.

Uo = 4m - 1077 TH/M ; MaruuTHas IOCTOSTHHAS.

4. Beraucnisiem JJIMHBI Y4aCTKOB MarHuTIIpoBO/JAa 110 X CpCIAHUM JIMHUAM:

Yuactok 11 Le, =201 + €, =
Yuactok 2:  Le,,=2¢3 + 4, =
Yuactok 3: Lo, =286 =
Vuacrok 4: L, =2¢¢ =

5.Haxoaum MarHuTHbIC HAIIPSPKCHUA HAa YU1aCTKaAX:

Uy =Hy - Ly, =
Uny=Hz * Loy =
Uys=H; * Loy, =
Uy, =Hy Ly, =

6.Haxoamm HaMarHMYMBAIOITYIO CHITY:
Ey=Uyt Uy, *Uyy + Uy, =

7.HaXOI[I/IM YHCJIO BUTKOB W mpoBoJga O6MOTKI/I,
MCIMOJIb3YS 3aKOH MOJIHOTO ToKa: F, = [ -w ;
OTKYyJa:

W:F—M:
I

BapuaHThI 3a1aHuil 1J151 IpaKkTHYecKOoil padoThl Ne3



Pazme

Ne Mapka Mapka Marnur- Tox Pasmepsl Maruuro- [MvpuHau | p
/g cTaau cTajan HBIN 00- MPOBOJIA TIO CPEI- TOJIIMHA BO3-
MarHMTO- MarHMTO- IIOTOK MOTKH HEH JIMHHH MAarHHMTO- TyTi-
poBOIA IPOBOA MAarHuTO- | MarHu- IPOBOA HOTI'0
Ha Ha poBOAa | TOMIPO- 3a3opa
yaactke 1 y4acTke 2 o BOJIA
(BO)
I L l, I3 L s le
(A) | (em) | (em) | (em) | (em) | (cm) | (cm)
1 | Dmrex.cranp | Jlutas crams | 12-107% 10 7 6 3 4 2 0,1
2 | Dn.rex.crainp | Jlutag cranb 21-107% 11 8 7 4 5 3 0,2
3 | Dn.rex.cranp | Jlutag cranb 31-107% 12 9 8 5 6 4 0,3
4 | Dnarex.ctanes | Jlutadg cranb 33-107% 13 10 9 6 7 5 0,5
5 | Dn.rex.crane | Jlutag cranb 67-107% 14 11 10 7 8 6 0,5
6 | Omrex.cranp | Jlurtas craib 78-10~% 15 12 11 8 9 7 0,6
7 | Dmrex.cranp | Jlutas cramwip | 96-10% 16 13 12 9 10 8 0,7
8 | Dm.rex.cranp | Jlutas.cranp | 80-107% 17 14 13 10 11 9 0,8
9 | Jlutas cranp Yyryn 90-10~* 18 15 14 11 12 10 0,9
10 | JIutas cranb Yyryn 100-10~* 19 16 15 12 13 11 1,0
11 | Jluras cranb Uyryn 110-107* 20 17 16 13 14 12 1,1
12 | Jlutag ctanas Uyryn 117-107% 21 18 17 14 15 13 1,2
13 | Jluras crans Yyryn 12-107* 29 19 18 15 4 2 0,1
14 | Jluras cranb Uyryn 21-107* 23 20 19 16 S) 3 0,2
15 | Jluras cranp Uyryn 32-107* 24 21 20 17 6 4 0,3
16 | Jluras cranb Uyryn 42-107* 25 22 21 18 7 5 0,4
17 Yyryn Dn.rex.cranbk | 52-107% 26 23 22 19 8 6 0,5
18 Yyryn Omrex.ctanb | 56-107% 27 24 23 20 9 7 0,6
19 Yyryn Dn.rex.cranbk | 50-107% 28 25 24 21 10 8 0,7
20 Yyryn Dn.rex.cranp | 70-107* 29 26 25 | 22 11 9 0,8
21 Yyryn Dn.tex.cranp | 78-107* 30 27 26 23 12 10 0,9
22 Yyryn Dn.rex.cranb | 97-107% 31 28 27 24 13 11 1,0
23 Yyryn Om.rex.crams | 110-107% 32 29 28 25 14 12 1,1
24 Yyryn Om.rex.crams | 130-107% 33 30 |29 26 15 13 1,2
25 Yyryn Om.rex.crams | 134-107% 34 31 |30 27 16 14 1,3

7.4. TunoBbie 3aJaHUA AJI OLIEHKH 0CBOCHUA TeMbl 1.4,
«JIeKTpHYeCKHe el NePeMEeHHOr0 TOKa
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7.4.1. Bonipocsl 1J1s1 yCTHBIX OTBETOB

. Kakoit Tok Ha3bIBaIOT MEPEMEHHBIM ?

. Kakoe 3Hauenue nepeMeHHOT0 TOKa Ha3bIBAETCS MTHOBEHHbBIM ?

. Kakoe 3HaueHune nepeMeHHOro TOKa Ha3blBAETCS aMIUIUTYAHBIM?

. Uro Takoe nepuoj nepeMeHHoro Toxka?

. JaiiTe onpenenenune NeUCTBYOIIEMY 3HAUEHHUIO IEPEMEHHOTO TOKa.

. Jlaiite onpeneneHre NMKIMYECKON 4YacTOTe EPEMEHHOIO TOKA.

. Kak Ha3pIBaTCs enuHMIIa U3MEPEHUS LUKIMYECKONW YaCTOThI?

. aiite onpenenenre HadaIbHOU (Da3e MepeMEeHHOTO TOKa.

. B uem 3akrouaercs moBepxHOCTHBIN A PEeKT?

. Kakoe compotuBiieHre nepeMeHHOMY TOKY Ha3aBaeTCsl aKTUBHBIM?

. Kakoe conpoTuBienne nepeMeHHOMY TOKY Ha3aBaeTCsl pEaKTUBHBIM?

. Kakoe conpoTuBiieHne NepeMEHHOMY TOKY OKa3bIBAa€T KOHJIEHCATOP?

. Kakoe conpoTtuBieHne nepeMeHHOMY TOKY OKa3bIBA€T KaTyluKa?

. [Ipn Kakux ycia0BHUSAX B HEPA3BETBICHHOM LIEIIN IEPEMEHHOT0 TOKA HACTYIIAET
PE30HAaHC HaIpPsKEHUN?

. [Ipu kakux yciIoBHUSX B pa3BETBICHHOM IEMU IEPEMEHHOTO TOKA HACTYIAET
PE€30HaHC TOKOB?

16. Kak n3aMeHseTCsl MHIYKTUBHOE COTIPOTHRIICHHE IIENH MPU YBEITUYCHUN YaCTOTHI IEPEMEHHOTO

TOoKa?
17. Kak u3MeHsieTCsl EMKOCTHOE CONPOTHUBJICHUE 1IN MPU YBEIUYCHUH YaCTOTHI IEPEMEHHOTO
TOoKa?

[ N
WNPFPOOVWJIO WA WNERE

H
o

—_
9]

18. Hanummre popmyiy 11 onpesieneHus akTHBHOM MOIITHOCTH OAHO(pa3HOTO
IIEPEMEHHOT'0 TOKA.

19. Hanummre popmyiy Uit onpeneneHus peakTMBHOW MOIITHOCTH O JHO(a3HOTO
IEPEMEHHOT'0 TOKA.

20. Hanumute popmyiny Jutst onpeaeaeHns MOJTHONH MOIIHOCTH OAHO(pA3HOTO
IEPEMEHHOT0 TOKA.

7.4.2. CoopHHK J1a60pPATOPHBIX padoT

JlabopaTopnasi padGoraNe 3

«Onpeneﬂenne paﬁoTbl U MOIIHOCTH B LI€NIH OI[HO(l)aSHOFO NMEPEMEHHOI0 TOKA»

Iean padorbl: [IprnobpeTeHre HABHIKOB OMPEAETIATh MOITHOCTH, KO(PHHUIIUIHT MOIITHOCTH,
paboTy (?HEpruI0) B LEMIX 0JHO()A3HOTO MEPEMEHHOTO TOKa MyTeM U3MEPEHHI U BHIYUCIICHHM.

Coaepxanue padoTsI:

Ecnu snexTpudeckue 1eny NepeMeHHOTo 0AH0(pa3HOro TOKA COJIEpkKaT KPOME DJIEMEHTOB C
AKTUBHBIMU COIPOTUBJICHUSIMH TaK)K€ 3JIEMEHTHI C PEaKTUBHBIMU COIPOTUBICHUSIMU: C
UHYKTUBHBIMH COTIPOTUBJICHUSAMHU (OOMOTKH 3JIEKTPOJIBH
rarenei, TpaHcpOpMaTOPOB U JIp.), WM C EMKOCTHBIMH COIIPOTUBICHUSIMU (KOH-

JIEHCATOPBbI), TO MOJIHASI MOIIIHOCTh '€HEPATOPA, BKJIIOUEHHOTO B TAKYIO LIENb, COC-TOUT U3
AKTUBHOM MOULIHOCTH,PAaCX0lyeMOI B aKTUBHOM COIIPOTHBJIEHUHU, U PEAK-TUBHON MOIIHOCTH,
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pacxolyeMoi B peaKTUBHBIX 3JIEMEHTAX IEMH. DTH BUIbI MOII- HOCTEH CBSI3aHBI COOTHOIIICHUEM:
S =,P2+Q?
rae: S - moxHas MOIMHOCTh; P - akTuBHAst MouTHOCTh; Q - peakTHaHas MOIIHOCTB;

B mermsix nmepeMeHHOro TOKa, CoJIepKaIIMMH PEaKTUBHBIC COMPOTUBIICHUS, MEKTY TOKOM U
HaIpsDKEHUEM cymiecTByeT caBur 1o (ase. Kocunyce yria casura das
(cos @) HazwpiBaeTcs KO HUIMIHTOM MOIIHOCTH U OTIPECIISIETCS COOTHOIIICHHEM MEXITY
AKTUBHOM, PEaKTUBHOU U MOJIHOW MOIHOCTSIMU B LIETISIX IEPEMEHHOI0 TOKA:

P,
cos@ =,

[TonHas MomHOCTE B Lemsax oaHo(da3zHoro nepemeHHoro Toka papHa: S=U - 1I; rme: U -
JIEHCTBYIOIIEE 3HAUYCHHUE HanpspkeHus, I — nelcTByroliee 3Ha4eHHE TOKa.

Torpa aktuBHast MomHOCT paBHa: P=S - cos@ =U - I - cos ¢ . O10 Ta yacTh MOJHOU
MOIIIHOCTH, KOTOPAasi UJIET Ha COBEPILICHHE MOJIE3HON pabOThl WK HA TEIUIO, PACCEMBAEMOE B
MIPOCTPAHCTBE.

PeaktuBHas MomHOCTh paBHa: Q=S -sin¢@ =U -1 - sin ¢. 210 Ta 4yacTh NOJHONH MOITHOCTH,
KOTOpasi 00yclIOBJIeHA KOJICOAHUSIMU YHEPTUH TIPH CO3IaHUH M UCUE3HO-BEHUU MAarHUTHBIX U
ANEKTPUUECKUX MOJIEH B AJIEMEHTaX 3JIEKTPUUYECKUX IIeTnel, 00-

JAJAI0IIUX PEaKTUBHUMHU CONIPOTUBIICHUSAMH. PeakTUBHAsI SHEPIHs TO 3amacacTcs B MOJIIX
PEaKTHUBHBIX COITPOTUBIICHU,TO BO3BPAIIAETCS TEHEPATOPY, BKIIFOYCHHOMY B 1I€TIb.

PeakTuBHBIE TOKH, TPOTEKAIOIIUE MEKY TEHEPATOPOM U AJIEMEHTaMU IIeMH, 00J1a-1a0IUMU
PEaKTUBHBIMU (MHAYKTUBHBIMH 1 €MKOCTHBIMH) COITPOTUBJICHUSIMU, O€C-TI0IE3HO 3arpyKaroT
JUHUIO U TEHEPATOP ¥ 3TUM BBI3BIBAIOT JOMOJIHUTEIIHBIC TOTEPU SHEPTHH.

Yron cnBura a3 MeXIy TOKOM M HapSHKCHHEM 3aBHCUT OT COOTHOIICHUS MKy aKTHBHBIMHU U
PEAKTHUBHBIMH CONPOTHBIICHUSAMH, BKIIFOYCHHBIMHU B IICTIh. ¥ BEJIMUCHUE aKTUBHOT'O CONIPOTHUBIICHUS
BEJICT K YMEHBIIICHHIO yTJIa ciBHTa (a3, a cIe0BaTeIbHO,

K BO3PACTaHHUIO KOCHHYCA 3TOr0 yIila ¥ K yBeTn4eHUI0 koddduunsnTa MourHoctu. Haobopot
PEaKTUBHBIC CONTPOTUBJICHHSI, BKIIFOUCHHBIC B IIEIh, YBEIIMYUBAIOT YTOJI CABUTA (Da3 M TEM caMbIM
MOHMXKAIOT KOA(DPHUITUIHT MOLTHOCTH.

Takum 00pa3omM yMEHHE ONPEACNIATh padOTy U MOIIHOCTH B LIETISIX IEPEMEHHOTO TOKA UMEET
0O0JIbIIIOE 3HAYCHUE JJIS MOBBIICHUS Koe(PHUITUIHTA MOLTHOCTH IICTTH
Y SKOHOMUH DJICKTPUUECKOU SHEPTHH.

Ilopsinok BbINOJHEHHs PA0OTHI:

1.03HakoMHTbCS ¢ TprOOpamMu U 000PYJ0BaHUEM, HEOOXOAUMBIM JJISl BBIIOJHEHUS PabOThI, U
3aHECTU UX OCHOBHBIE JIaHHBIE B TabmuIy Nel:

Tab6muma Nel
Ne [Tpubops! u 060pyaOBaHKE [Ipenensr | KonmuecTBo
/. U3MEepeHus | npuOopoB

1. | Karymka nanykruBaoct L (0OMoTka Tpancdopmaropa TV-1) 1
2. | Amnepmerp (mpubop komOmHHpOBaHHBIN 43101) 1
3. | Bomermerp (mpubop komOmHUpOBaHHBIN 1] 4342) 1
4. | Pe3ucrop 200 oM 1
5. | Hcrounuk nepemerHoro ogHoda3Horo Toka (J1abopaTtopHoe

ycrporictBo K4826) 1

2.Co0patb 2JIEKTPUUYECKYIO CXEMY, IPEAbSIBUTH MPENOIaBaTeNIo:



B s10ii cxeme: Rk — akTHBHOE cOPOTUBIICHHE UHAYKTUBHON KaTymku L.

RA—aKTI/IBHOC COIIPOTUBJICHUEC y4YaCTKa LECIIH, BKIIFOYCHHOI'O 3JI. CXEMY.

3. U3meputh cuity Toka I u Hanpsbkenue Uq Ha BXOJE B 11€Mb, IPH YCTAHOBJICHHOW MEPEMbIUKE Ha

KaTYH_IKe I/IHI[yKTI/IBHOCTI/I L .
Ii= mA; U; = B;
4.BI)IIII/ICJII/ITI> AKTUBHOC COMMPOTHUBJICHUC YYaCTKa LECIIH, BKIIIOYCHHOI'O B 3JI.CXEMY:

U
RA:—I:
I

S.I/ISMepI/ITB AKTHBHOC COIIPOTUBJICHUC RK KaTyIIK1 UHAYKTUBHOCTH L OMMCTPOM:

R, = oM
6.BbruncnuTh akTUBHOE COMPOTHBIIEHUE R AnekTpudeckoii memnu:

R:RA+RK:

7.M3meputh cuny Toka I, m Hampsbkenwe U, Ha BXOAE B 3J1. LIENb NPH BKIOYEHHON B CXEMY

KaTyIlIKe UHIYKTUBHOCTHU (TIpU CHATOU MEPEMBIUKE):
ILL=__  mA; U,=__ B;

8.BBIUMCITUTh aKTUBHYIO MOIIHOCTH P aur.1ienu:
P=13-R=

9.BBIYHCITUTE TIOJTHYIO MOIIHOCTH S 3J1.IICTIH:
S=1, U,=

10.BeIYHCINTD PEAKTUBHYIO MOITHOCTH Q AJI.IIeTH:
Q=VS2-—pZ=

11.Berancantb Ko3QpPUIUIHT MOITHOCTH (COS @) M yroi casura ¢as (¢):

P P
COS(p:§: , (p=arccos§= ,
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12.BBIYMCIUTh aKTUBHYIO SHEPTHIO, TOTPEOIIEMYIO JI.IIETIbIO 32 1 Jac:
W,=P-t=
13.BpIunciIuTh peakTUBHYIO SHEPTUIO 3JIEKTPUUECKOH 1ienH 3a 1 Jac:
Wp = Q - t=

14.Bpraucinuth MOJHYIO (CyMMapHYIO) SHEPTHIO, BRIpadaThIBAEMOH 3J1.IIeTbI0 3a 1 yac:

W= |[WZ+ W=

15.Pe3ynbTaThl M3MEpEHUH 1 BEIUMCIICHUH 3aHECTH B TaOmuIry No2:

Tab6muma Ne2
N3mepeHHbIC BETHUNHBI BrrunciieHHBIE BETHYHUHBI
I I, U; | Uy | Re | Ra R P Q S cosg | Wy | W, W
mA mA B|B |[oM|oM |oM |Br BA, B-A — | Bt'u | Br'y | Br'u
ac ac ac

16.ITocTpouTh BEKTOPHYIO AHArpaMMmy TOKOB U HAIPSKEHUH:

17. CaenaTh 3akiIt0u€HHE 110 UTOraM paboThI

JlabGopaTopnas padora Ne 4

«Pe3oHaHC HaprDKeHI/II\/’I B [ICTIM IICPECMCHHOT'O TOKA IMPH MOCJICAOBATCIIbHOM COCIUHCHUN

AKTUBHOI'O CONPOTUBJICHUA, HHAYKTUBHOCTH U E€MKOCTH»

Hean padoTbi:

OnbITHBIM ITyTEM TIPOBEPUTH OCHOBHBIE cBOMcTBa RLC-1ienn nmepeMeHHOTO TOKa MpU pe30HaHCE

HaIpPSOKCHUN.

Coaepixanue padoThbI:

B nienu mepeMeHHOT0 TOKa ¢ TIOCTIEI0BATENBHO BKIFOUEHHBIMU EMKOCTHIO C U MHIYKTUB-
HOCTHIO L, o0ajaromieii Takke akTHBHBIM COITPOTUBIICHHEM Ra, BO3MOXKEH peKUM padOThI KOTIa
WHAYKTUBHOE COMPOTUBIIEHHE paBHO eMKocTHOMY (XL = Xc). B aTom cinyuae Tok | B rienu
coBmazaet 1o ¢ase ¢ HanpspkeHneM U Ha 3akuMax menu. To ecTh mpeCcTaBisieT Al TOKa TOIBKO

AKTUBHOC COIMPOTHUBIICHUC. B uenwu Bo3HUKaAET PE30HAaHC HaHpH)KeHHfI, IIpU 3TOM:




1. [TotHOE compoTHBiIeHNE Z LIETIH PAaBHO TOJBKO aKTUBHOMY CONIPOTUBIICHHUIO Ra 1enu u
JIOCTUTaeT MUHUMAJIbHOTO 3HAYEHUS

Z=JR2+(X, -X.)? =/R? =R,, T.k. XL = Zc.

2. I[CflCTBYIOHlee 3HaYeHue TOKa | B OCIHu JOCTUTACT MAaKCHUMAJIbHOI'O 3HAYCHU

3. HanpsxeHue Ha MHAYKTUBHOM cornpoTuBiieHun UL u émkocTHOM conpotuiieHud Uc paBHBI
¥ 3HAYHUTENIFHO MPEBHIIAIOT HaNpsDkeHne Ha 3axumax nenun U, = U >>U.

~ R P
4. Koapduuuent momuoctu NOSp = Z = Z
HHUEM Ha 3a)XnMax nenu, yron ¢ =0.

=1 yrona casura ¢a3 MeXAy TOKOM U HampsKe-

5. HaHpH)I(eHI/IC U Ha 3axumax LEIIK paBHO HAIIPSKECHUTO Ua Ha aKTUBHOM COIIPOTUBJICHUN

Henu U:\/U§+(U,_—UC)2 =JU?=U,_, tx. U= Uc.

Ilopsinok BbINOJTHEHHS Pa0OTHI:

C
o 1
&/ y - 1. CoOparth dI1.cXeMy M MOAKIIOYUTD K
«—> R HUCTOYHUKY BPEMEHHOT'O
° » .
~ U y Hampspkenusi. B aToit cxeme Ra —
° . AKTUBHAs COCTABJISIONIAS] TTOJHOTO
Y cOmpoTUBICHUS  ZL  KaTYILIKH

HHAYKTHBHOCTH L.

2. VI3MeHsis 9acTOTy TOKA YCTAHOBUTH PE30HAHC HATPSHKEHUH B IICTIH.
3. Hzmepurs Tok | B ienu, Hanpspkenne U Ha 3akuMax 1enu, HanpsbkeHue Uc

Ha KOHJeHcaTope, HanpsbkeHne Uk Ha katyike L, akTuBHOE conpoTuBieHne KaTymku Ra u
3aHECTH B TaOJUILY.

I, (A U, (B) Ue, (B) Uy, (B) Ra, (Om)

4. Tlo pe3ynabTataM U3MEpPEHHUH BBIUUCIIUTD:
a.) IlonHoe conpoTHBIeHNE KaTyIIKH UHIYKTUBHOCTH L.

6.) IHIyKTHBHOE CONPOTUBJICHUE KaTYILIKH.

XL:\/ﬁ

B.) EMKOCTHOE conpoTHBIIEHNE KOHAEHCATOPA.

F.) AKTI/IBHYIO COCTAaBJIAIOIIYTIO HAIIPSKCHUS HA KAaTyIIKE.
U, =1-R,

1.) UHAYKTHBHYIO COCTaBISIONIYIO HAa KaTyIIKE.
U =I-X,

e.) HaHp}I)KeHI/IC Ha 3aKuMax 9JI.ICIIN.
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U :\/Ui +(UL - Uc)2
x.) [TosTHOE CONPOTHBIICHHE TICTTH.
Z= \/Ri +(XL _Xc)2

3.) JeiicTBytolIee 3HaYeHUE TOKA B LETH.

u.) [lomHyr0 MOIIHOCTD LIETIH.
S=U-I

K.) AKTUBHYIO MOIIIHOCTD LIETIH.
P=U,-I

11.) Koaddunuent MmonHocTH 1 yron cupura as.

cosp = _ arccos -
¢ S’ ¢ S

5. Pe3ynpTaThl BEIYMCICHUH 3aHECTH B TaOJIHILY.

Zx, XL, Xc, Z, UL (B) |Uc, B) [ U, (B) |S, (Br) | P, (BT) |coso | o
(Om) (Om) (Om) (Om)

6. IlocTpouTh BEKTOPHYIO AMArpaMMy HampspKEHUH, yka3aB Ha Hell TOK | (Ha OTAeNbHOM JIUCTE).
7. Cpnenath 3aKJIFOYCHHE 110 UTOTaM PaOOTHI.
JlaGopaTopHas padora Ne §

«Pe30HaHC TOKOB B e NEPpEMEHHOTO TOKA IMPU MapaaljCJIbHOM COCAUHCHU N
AKTUBHO-UHAYKTHBHOT'O U €MKOCTHOTO COHpOTHBJ’IGHHfI»

Hean padoThI:

OnbITHBIM MYyTEM MPOBEPUTH OCHOBHBIE COOTHOILIEHUS [T LIEMU TEPEMEHHOr0 TOKa ¢
napajieNlbHO BKIIFOYCHHBIMUA aKTUBHO-UHIYKTHBHBIM U €MKOCTHBIMH CONPOTHBIICHUSIMA
(pa3BetBnéHHas RLC-1iens) npu pe3oHaHce TOKOB.

Coaepsxanue padoThI:

B passernénnoit RLC-1ienu nepeMeHHOro TOKa ¢ BO3MOKEH PEXHUM pabOThl KOTJJa HHIYK-
TUBHOE COIIPOTUBJIEHHE paBHO eMKOCTHOMY (XL = Xc). B aToM cinyyae o6muii Tok IB nenu
COBIAJAET Mo ¢a3e ¢ HANPsHKEHUEM Ha 3a)KMMax Lenu. B 1enu Bo3HUKaeT pe30HaHC TOKOB.
IIpu >TOM:

1. [TontHOE compoTHBiIEHKE LIeNU Z UMEET YNCTO aKTUBHBIN XapaKTep U ONpeAesieTcs Mo

bopmyre:
U .
Z= T ; tie U — HampspkeHHe Ha 3a)KuMax 1enu. | — obmuii Tok B 1emnu.
[Ipu 3TOM Z gocTUraeT MaKCHMaJIBHOTO 3HAYSHUS, a OOIIHI TOK | — MHHUMaIBLHOTO

3HAUEHUS.
2. IlonHOE CONTPOTHUBIIEHNE AKTUBHO-UHYKTUBHON BETBHU:
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Z =—.
3. EMKOCTHOE COIIPOTUBIIEHUH LIETIN C EMKOCTHIO:

U .
X =—; rze lc — TOK B BeTBH C EMKOCTBIO.
C
4. HIyKTUBHOE CONPOTHUBIIEHNE aKTUBHO-UHIYKTUBHOW BETBHU:

X, =422 -R? ;

rae Ra —akTUBHOE COMPOTUBJICHHE aKTUBHO-UHAYKTUBHOI BETBU
5. AKTUBHAsI MOLTHOCTb IIETH paBHa:

_ 12
P=12.R,
P
6. Koaddurnuent MonHoCTH COS ¢ = 3 =1, yron casura ¢a3z ¢ = 0.
[Tpu pe3oHaHCe TOKH B HApAJICIbHBIX BETBAX JTOCTUTAIOT MAKCUMAJIbHOTO 3HAUCHHSI U PABHBI
Mexay coooi I =Ic.

Ilopsinok BbINOJTHEHHS Pa0OTHI:

1. C06paTB CXCMY H NOAKIIOYNUTH K HMCTOYHUKY IICPEMCHHOI'O TOKaA. N3menss JaCTOTY TOKa
YCTAaHOBUTDH PE30HAHC TOKOB B LICIIN.

I

| : Ra
([ 4
|
- U SHIEELLL
[

B at0i1 cxeme Ra — akTHBHas cocTaBIstONIas MOJHOTO COMPOTUBIEHUS ZL

KaTylKd MHAYKTUBHOCTH L. C — KoHzeHcaTop.

2. Wsmeputh Hanpsxenue kouTypa U; Tok tenu |; Tok karymku |y ; Tok konaeHcartopa Ic;
AKTUBHOE CONIPOTHUBIIEHHE KaTyIIKH Ra,

Pe3ynbratsl 3aHecTu B TA0uIUIy.
U, (B) l, (A) IL, (A) I, (A) Ra, (Om)

3. Ucnonb3ys pe3yabTaThl M3MEPEHHI BHIYUCIIUTD:
a.) [lomHOE COMPOTHBIICHUE BCEH DII.IICTIN.
U
Z = T

0.) EMKoCTHOE COpOTHBIIEHNE BETBH C EMKOCTBIO.

r.) UHAyKTUBHOE CONPOTHBIEHUE AKTUBHO-UHYKTUBHON BETBH.
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X, =422 -R?

1.) AKTUBHYIO MOIITHOCTb IICTIH.

P=17-R,
e.) [loaHyro MOIIHOCTH LIETIH.
S=U-I

x.) Koaddunment momHocTu u yron casura das.
CoS @ = P
S

4. Pe3ynbTaThl BHIYMCICHUN 3aHECTH B TAOJIHUILY.

Z, (Om) ZL,(Om) | XL (Om) | Xc, (Om) P, (BT) S, (B*A) cos @

(rpanx)

5. TlocTpouTh BEKTOPHYIO AMarpaMMy TOKOB U HalpsyKEHUH (Ha OTJEIBHOM JIUCTE).

6. Caenars 3aKJIIOYEHHUE IO UTOTaM PaOOTHI.

7.5. TunoBele 3aaHNUA 1JIS OLEHKH OCBOECHHSA TeMbI 1.5.
«Tpex(aszHbie dJIeKTPUIECKHE e

7.5.1. Bonnpochl 171l yCTHBIX OTBETOB

1. Yro Takoe Tpexda3Hblii mepeMEeHHBIN TOK U IOYEMY OH TaK Ha3bIBACTCS ?

N

. Haueprute TpexdazHyro 4eThIpeXIpOBOIHYIO LIENb COSTUHEHHYIO 3BE3/10H.
3. 3anuImmTe COOTHOIIEHNE MEX Ty (ha3HBIMH M IMHEHHBIMU TOKAMH M HATIPSIKe-
HUSAMU B COCIMHEHUU 3BE3/1a.
4. Ilpu xakux ycIOBUSAX MOKHO COEAMHATH MOTpeOUTENEH 10 cXeMe «3Be3a 6e3 HyJIeBOro
poBoaa» ?
. Kakas Tpexda3znas Harpy3ka Ha3bIBa€TCsi CHAMMETPUYHOM.
. UeM oTiIm4aeTcs HECBsI3aHHAs U CBsI3aHHAs TpeX(a3HbIe CHCTEMBI?.

. Kakue CTAaHAAPTHBIC HAIIPSXKCHUS B TpeX(I)EBHLIX nemnsx Bam W3BECTHBI?

o ~N o Ol

. HauepTuTe TpexdasHyo 3J1eKTpHUUECKYIO LIETIh COETMHEHHYIO IO CXEME
TPEYroJbHUK.
9.3anummTe COOTHOMICHHUS MEX Y (Da3HBIMU U JINHEHHBIMHA TOKaMH U HAIIPSDKEHUSIMU B
COEIMHEHUU TPEYTOJIbHUK.

10. Harmmmre popmyity [uist onipeieieHnst ak THBHON MOIITHOCTH TpeX (hazHOM
LENH MePEMEHHOTO TOKa.

11. Hanummre popmyiy [uis onpesielieHus: peakTUBHON MOIIHOCTHU TpeX(dazHoit
LIENU [IEPEMEHHOTO TOKA.

12. Harmmmre popmMyity [uist onipeieie s TIOJTHOH MOITHOCTH Tpexda3zHou
LIENU [IEPEMEHHOTO TOKA.

13. Uemy paBeH k0d(hPHUIIMEHT MOIIIHOCTA CUMMETPUYHOMN 3-X (azHOi enu?

14. Kaxk cienyer NOAKIIOYUTH BOJIBTMETP YTOOBI U3MEPUTD (pa3HOE U JTHUHEHHOE

HanpsDKeHHs 3-X Ga3HoH 1enu ?
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7.5.2. leMOHCTPAIlMOHHbIE BAPHAHTHI KAPTOYeK /JIs1 TeCTHpoBaHus 1o Temam 1.4 — 1.5,
(O01mee KOTHYECTBO KapTO4eK - 20 MITYK)

[IporpaMMupoBaHHbIi | DJACKTPUUICCKHE EnH | Kaprouka Ne 1
KOHTPOJTb IIEPEMEHHOTO TOKA
Tok, H3MEHEHHSI KOTOPOTO MO 3HAYCHUIO U 1. ITocTossHHBIM
HaITPaBJICHUIO TOBTOPSAIOTCS YEPE3 PABHbBIE
1 | TPOMEKYTKH BPEMEHH, Ha3bIBAIOT. ..... 2. Ilynecupyrommm
3. IlepeMeHHBIM
ConpotuBiieHne, KOTOpoe B cpeiHeM He noTpednser | 1. HyneBsim
5 HHEPrUIO0 HA3BIBAETCH. .. ..
' 2. PeakxTHBHEIM
3. HeittpanbabiM
VYkaxute napaMeTp NepeMeHHOro Toka oT kotoporo | 1. JlelicTByrolee 3HaUEHUE
3 3aBUCUT UHIYKTUBHOE CONIPOTHUBJICHUE. HaIpPsKEHUS
2. HauanbHas (a3za
3. Ilepuon mepeMeHHOT O
TOKa
UeMy paBeH TOK B HYJIEBOM IIPOBOAE IIPHU 1. Hymro
A CHUMMETPUYHON Harpy3ke?
' 2. ®a3zHOMy TOKY
3. JIuHeiHOMY TOKY
Mo xaxoii cxeme | 1- «TPEyroabHUKOM»
5 | ¢ | COEIMHEHBI
0OMOTKH?
2.«3B 150
. A «3Be3101»
— /“\N\’“\—‘ 3. «3Be310i1» ¢ HYJEBBIM
IIPOBOJIOM
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[IporpaMmmMupOBaHHBIN
KOHTPOJIb

DJIEKTPUYECKHE LIETH
IIEPEMEHHOI0 TOKa

Kaprouka Ne 2

BpPEMCHH HA3bIBAIOT......

3HaUYeHHUE CUJIBI IICPCMCHHOI'O TOKa B 1000 MOMEHT

1. BpeMeHHBIM 3HaU€HHUEM

2. MrHOBEHHBIM 3HAUEHHUEM

1.
3. ITocTOsSIHHBIM 3HAYEHUEM
CornpoTuBIiieHHE, KOTOPOE HEMPEPHIBHO NOTPEOIIIET 1. DpdekTuBHBIM
HHEPIUI0, Ha3bIBAETCA. . . . .
5 2. Ilone3npim
3. AKTUBHBIM
VYkaxxure napameTp nepeMeHHoro Toka ot koroporo | 1. HauansHas ¢asa
3aBUCUT €EMKOCTHOE COIIPOTHUBIICHUE.
3 2. Ilepuon nepeMeHHOTO
' TOKa
3. JleiicTBy1OIII€€ 3HAUCHUE
HaIpsHKEHUS
Bcerna nu cymma (ha3HbIX TOKOB IIPH COEAMHEHUT 1. Beerna
«3BE€3/I0M» paBHA HYJIIO, €CJIM OTCYTCTBYET HYJIEBOU
4 poBo? 2. TosbKO TIpU paBEHCTBE

(ha3HBIX TOKOB

3. TonabKO Mpu paBeHCTBE
(ba3HBIX HAMPSKEHUM

ITo xakoi cxeme
BKJIFOUEHA

—X-

Harpy3ka?

R 1 HR-
R 1B &

@'9
ke

1. «TpeyroapHUKOMY

2. «3Be3101»

3. «3Be370i1» C HYJIEBbIM
MIPOBOJIOM
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7.5.3.J1adopaTopHas padora Ne 6

«HccnenoBanue Tpex(pasHoil YeTbIPEXNPOBOAHOM JJIEKTPUYECKON L enH
CHHYCOHJAAJILHOI'0 TOK2»

e paboTsl

OnBITHBIM MYTEM MPOBEPUTH OCHOBHBIE CBOMCTBA TpeX(pa3zHOil UeTHIPEXITPOBOTHON LIETU
CHUHYCOM/IaJIbHOTO TOKA, OIIPEIEIUTh Ha3HAUEHUE HYJIEBOI'O IIPOBOAA.

Conep:xkanue padoThbl

[Tutanue moTpeOuTENell NMPU BKIIOUEHHH «3BE3I0H» MOMKET OCYIIECTBIATHCA C HYJIEBBIM
npoBogoM uiau Oe3 Hero. Ilpu 4eThIpEXNpoBOAHONW cHUCTEME HYJIEBOW IPOBOJA I03BOJISET
MOJIyYUTh HE3aBHCUMYIO paboTy (a3 moTpebureneii. braromaps HyneBoMy IpOBOY, MPH JIFOOBIX
Harpyskax ¢a3s, HanpspkeHust Ha ¢a3aX OIpUEMHHKA OCTAal0TCA HEM3MEHHbIMU. [Ipu oTKiIroueHuH
HYJICBOTO IPOBOJA HANpPsDKEHUS Ha (asax IepepacrpenesssioTcss MpsiMO TPONOPLUUOHATBHO
COIIPOTHBIJIEHUSIM  (pa3, UTO HEJONYCTUMO JUIi HOPMaJbHOM paboThl  moTpeduTenei
AJEKTPOIHEPIUH.

Ecnu Harpy3ka Ha (a3ax ofnHaKoBa (CHMMETpPHUYHAs Harpy3ka), TO €CTh CONPOTUBIEHUs (a3
OJIMHAKOBbI, TO NPHU BKIIOYEHUM U OTKIIOYEHUM HYJEBOTO IPOBOJA HaIpsDKEHHUsS Ha (aszax
OCTalOTCsI HEU3MEHHBIMH, TOK B HYJIEBOM IPOBOJIE OTCYTCTBYET, HEOOXOIMMOCTH B HEM HET.

[Ipu cUMMeETpUYHON CcHCTEMEe HANpsHKEHUM (C HYJEBBIM IMPOBOAOM) WM PAaBHOMEPHOM
Harpyske ¢a3: _

1. Juneiinbie Hanpsokenns U, B V3 pa3s Gombure dasubix Hanpsokernii Uo.

U,=v3-U,

2. Jluneiinbie Toku |y paBHBI pa3HBIM TOKaM lo.

4. Kocunyc yrna casura (a3 Mex1y HanpsbkeHneM Ha (a3e U TOKOM B Hell Wil KO3 UIIMEeHT
MOIIIHOCTH (pa3bl paBeH:

R
cos ¢, = —2: rae Re — aKTHBHOE COMPOTHBICHUE (Ba3bl.
Z,
5. AKTHBHas MOIIHOCTb OJHOM (pa3bl:

P,=U,-1,-cosg,
6. Koapduument Mmomuoctu TpéxdhazHoil CHMMETPHUYHON CHCTEMbI TOKOB PaBEH
KO2(DPUIIMEHTY MOIITHOCTH OJTHOM (ha3bl:
COS ¢ =COS Qo
7. Ilpy cHUMMETPUYHOM cHUCTEMe HaIlpsDKEHUM M paBHOMEpHOH Harpyske (a3 axTHBHas
MOIIHOCTB TpeX (a3:
P=3P,=3U,l,-cosg,; nm P=\/§Uﬂ -1, -cosg
8. Ilpu HecUMMETPUYHOU CHUCTEME HANpsHKEHUH WM NPH HEpaBHOMEPHOM Harpyske ¢as
aKTHBHAs MOIIHOCTH TpeX(a3HOW CUCTEMBI paBHA CyMME MOIIHOCTEH OTAENbHBIX (a3:
P=P,+Py,+P,
9. PeaxTuBHas MOLTHOCTH TPEX(Ha3HON CUMMETPUYHON CUCTEMBI TOKOB paBHa:
Q=3U, 1, sing,; wiu Q=\/§Uﬂ -1, -sing

10. ITomHast MOLTHOCTH TPEX(HA3HOM CUMMETPHUYHON CHCTEMBI TOKOB paBHa:
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S=4P?+Q?%, wm S 2\/_3U'7 -,
Iopsinok BbINOJHEHUS PA0OTHI

1.Ha na6opatopnom yctpoiictBe K — 4826 coOpath TpéxdazHyro 4eThIpEX-MIPOBOIHYIO 1.
IeNb 10 CXeMe «3Be3/1a» ¢ (ha3amu, paBHOMEPHO HArpyKEHHBIMH OJHMHAKOBBIMU

conporusieHusMu: R,, =R,, =R, =R, = Owm
1A — TUHeHHBIH TOK Raoa loa-pa3ublii TOK
A —
® 7y 7y
[as]
<
- <
) laB Reos loB
B — —>
°
A
(]
2 g 2 Rac loc
C ° A 4 = o ——» —_—
g
=5 fOK_B HYJIEBOM IPOBO/i€e
«—
0 &— + :

2. 3amepuTh (a3Hble U TMHEHHbIC HAMIPSKEHUS U TOKHU MPU BKIIOUYEHHOM U OTKIIFOUEHHOM
HYJIEBOM NpoBojie. Pe3ynbTarsl u3mMepeHuii 3aHecTd B Tabiuibl 1 u 2.

Tabmuua 1.
Hynesoli npoBoJ BKIIOUEH
JInneiinble da3zHbIE dazHble ConpoTtusieHus
HanpsHKEHUS HanpsHKEHUS TOKH ha3
Uas |[Usc |Uac |Uoa |[Uass |Uac | loa loB loc lo Roa | RoB | Rac
B B B B B |[B A @A) |A) [A) |Om |(Om) |(Om)
Tabmuma 2.
Hynesoii npoBoj OTKIIFOUEH
JInnennble da3zHbIe ®da3zHble ConporusieHus
HaNpsHKEHUs HaNpsHKEHUS TOKH ba3
Uas |[Usc |Uac |Uoa |[Uss |Uac | loa loB loc lo Roa | RoB | Rac
B B B | B B | B [A) @A) |A) [A) |Om) |(Om) |(Om)

3. Yoeautbcs, uTO TMHEIHHBIE U (ha3HBIC HAPSHKEHUS CBSI3aHBI COOTHOIIICHUEM:

U,=+3U, =
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4. Yoemuthcs, 9To (Da3HbIC TOKH PABHBI MEXITY COOOM, M paBHBI COOTBETCTBYIOITUM JIMHEHHBIM
TOKaM (SIBJIIFOTCSI UX IPOJIOJIKEHUEM).

Loy =lop=loc=1s= : l,=1,=
5. OnpenenuTh MOJHBIC COMPOTHBICHUS (a3:

6. YOenuThcs, 4TO TOK B HYJIEBOM IPOBOIE OTCYTCTBYET
lo=0
7. OnpenenuTh KOCHHYC yTiia ciBUTa (pa3 Mexay TOKOM U HarpsbkeHueM (asbl (koddduumeHT
MOIIIHOCTH (ha3bl)

R
cos @, =—2 =
D
8. OnpenenuTh aKTUBHYIO MOIITHOCTH OJTHOM (ha3bl
P,=U,-1,-cosg, =
9. OnpenenuTs CyMMapHYI0 aKTHBHYIO MOIIHOCTh JAaHHOHN Tpexda3Hoi CHUMMETPUYHOMN

CHUCTEMBI TOKOB

P=3-P, =
10. OnpenenuTh aKTUBHYIO MOLITHOCTh CHMMETPUYHOM TpExha3zHON cHCTEMBI Yepes3
JIMHEHHBIE TOKH | HaIpsOKCHUA, Y4YUTbIBAd 4YTO JJIA CI/IMMeTpH‘{HOfI CHUCTEMBbI
K03()(UIMEHT MOIIHOCTH  COS @ = COS @, =

P :\/§-UJ l,-cosp=
11. OnpenenuTh peakKTUBHYIO MOIIIHOCTH CHMMETPUYHON TPEX(Ha3HOM CUCTEMBI

TOKOB:
Q=+3-U,-1, -sinp=
12. OnpenenuTh MOJHYIO MOITHOCTh CHMMETPUYHON TPEX(Pa3HOW CHCTEMBI TOKOB:
S=v3-U,-1,= nm S=4P?+Q% =

13. CoOpartb BBIIETPUBEACHHYIO CXEMY C HYJIEBBIM IIPOBOJIOM M C HEPAaBHOMEPHO
3arpy’keHHbIMH (pazamu
(R@A = OM; RaoB = OM; Raoc= OM)
14. 3ameputs ¢a3Hble U TUHEHHBIE HANPSHKEHUS U TOKH MTPU BKIIOYEHHOM U OTKIFOYEHHOM
HYJIEBOM TpoBojie. Pe3ynbTarel u3MepeHnii 3aHecTH B TaOIUIIbI 3 U 4.

Tabnuma 3
Hyneoii mpoBoJ BKIIOYEH
JInnennble da3zHble ®da3zHble ConpoTusnenus
HaNpsDKEHUs HaIpsKEHUS TOKH ¢a3
Uas | Usc |Uac |Uoa [Uss |Uac |loa |los | loc | lo Roa | Rop | Rac
@ B [B B B B A A [A [A) |[Ow | Ow |(Ow
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Ta0nuua 4

Hynesoii npoBoj OTKIIIOUEH

JInneiinbie da3zHble da3zHble ConpoTuBieHus
HaIPsSDKEHUs HaIPsDKEHUs TOKHU da3
Uas |Usc |Uac |[Uoa |[Uss |[Uac |loa |los | loc | o Roa | RoB | Rac

B [B |[B [B [B) |B [A) [A [A) [(A) |[(Ow | (O™ |(Om)

15. YOeautbces, 4TO IPU BKIIFOYEHHOM HYJIEBOM IPOBOJIC HANPSDKCHUS Ha (Da3ax paBHBI MEXKITY
co00ii.
Uoa =Usa =Uer =
16. YOeauThbcs, 4TO IPU BBIKIIIOYCHHOM HYJICBOM IPOBO/IE HANIPSDKEHHSI Ha (a3ax
nepepacipeIeNITIOTCs MPOTIOPIIMOHATBHO COMPOTUBIICHUSM (a3
(Za, ZB, Zc)
17. Cnenatb 3aKiIr0YCHHE IO pe3ysibTaTaM padoThl. OOBSCHUTH, CCHUIASCh HA PE3YJIbTATHI
3aMepOB, HEOOXOAMMOCTb HYJIEBOTO IIPOBOJIA.

7.5.4. KonrpoJbHas padora no temam 1.1 - 15
Bapuant Ne 1

1.3apa4a 2.6
Uepes npoBoguuk B TeueHue 0,5 g npoxoaut 3apsan Q = 2700 Kn. Onpenensite TOK B
BJIEKTPUYECKOMN LIECTIH.

2.3apaua 3.6 (s yrma 25°)

B oxpHopoaHoe MmaruutHoe nose ¢ uaAykuueir B = 1,4 Ta BHeceHa mpsiMOYTOJIbHASI paMKa
mromanso S = 150 cm? MEePHEHANKYIISIPHO JTMHUSM MarHUTHOTO ToJis. OnpeaeuTh MarHUTHBIN
TIOTOK, IPOHM3BIBAIONIMH ATy PAMKY, 1 MArHMTHEIH MOTOK TIpH ee moBopoTe Ha yrisl 25° u 65° ot
BEPTHUKAIH.

3. Uto Takoe anekTpudeckas 1nenb? M3 Kakux 3JIeMEHTOB OHA COCTOUT?

Bapuant Ne 2

1.3anauya 1.6

JIBa 3apsiga Q1 = 5-10% Knu Q; =12-108 Kn, Haxonsmuecs Ha paccTOSHUM

r =20 cM Ipyr OT Apyra, pa3/ieieHbl AUIEKTPUKOM. B kauecTBe MuaNeKTprKa UCII0JIb30BaHa
napaduHupoBaHHas Oymara. OnpenenuTh CUTy B3auMOJeHCTBUS 3THUX 3apsaaoB. Kak ona
WU3MEHHUTCS, €ClIU yOpaTh TUAIEKTPUK?

2.3agauva 3.8
Onpenenuts 1uaMeTp paMKH, TOMEIIEHHOW B OJJHOPOAHOE MarHUTHOE T0JI€ C MAarHUTHOM
naaykiuend B = 0,6 Ti nox yrimom 45° x IMHUAM MarHUTHOTO TOJIS, mipu 3ToM O = 0,0085 BO.

3. KaKyIO BCJIIMYMHY HA3bIBAIOT JJICKTPUUCCKHUM HAITPSXKCHUEM M B KaKUX €AUHHUIIAX eé HU3MEPSIOT
7
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Bapuant Ne 3

1. 3agava 1.7 (s BoabI)

OnpenenuTts CUITYy B3aUMOJCHCTBHS JIBYX 3apsI0B

Q1=13,5-107 Knu Q2=6-10"" K1, HaXOAsAMHUXCSA HA PACCTOSHUH [ = 5 CM APYT OT Apyra u
MMOMEIIEHHBIX B BOY. Kak M3MEHUTCS CHlia B3aUMOJCHCTBHSI, €CIIH BOAY 3aMEHUTH: 1)
TpaHc(hOpMaTOPHBIM MAcCJIOM; 2) CIUPTOM; 3) KEpOoCHUHOM; 4) mapaguHOM?

2. 3agayva 3.6 (nas yria 55°)

B onpHopoagHoe MaruuTHOe nose ¢ uaaykuuei B = 1,4 Ti BHeceHa npsMoyroJibHas paMka
mwIomanpo S = 150 cM? neprneHanKyIsSpHO JTHHASIM MATHUTHOTO HOJIS.

OrnpenenuTb MArHUTHBIN MOTOK, MPOHU3BIBAIOIINN 3Ty PaMKY, U MAarHUTHBIN IMOTOK MIPU €€
noBopote Ha yrisl 25 u 55° ot BepTHKaN.

3. Kakyto Benmnuuny HazbiBaroT DJIC U B KaKuX eIUHHAIIAX €€ U3MEPSIOT

Bapuant Ne 4

1.3apa4a 2.9

ITo IPOBOHKKY € MOMEpedHbIM cedeHneM S = 0,24 MM? IPOXOUT TOK, IIIOTHOCTH KOTOporo J =5
A/MM?. OTIpeienuTh TOK 1 3apsijl, MPOIEIInii depes IPoBoAHHK 3a Bpems: 1) 0,005 c; 2) 1 ¢; 3)
100 mxc; 4) 20 mc; 5) 0,4 ¢; 6) 5 c.

2.3agaya 3.9

Maruutssbiii notok @ = 0,002 B6 npoHu3biBaeT pamMKy B popMe paBHOCTOPOHHETO TPEYTOJIbHUKA
CO CTOpOHOM 24 cMm.

OnpenenuTb MarHUTHYO UHAYKLIHIO OJHOPOJHOTO MarHUTHOIO IOJIsA, €CJIM PaMKa pacrojoKeHa
1OJ{ YIJIoM 75° K JIMHUSAM MarHUTHOTO IOJIS.

3.Kakyto BennuMHy Ha3bIBaIOT CUJION TOKA (TOKOM) U B KaKUX €JMHULAX €€ U3MEPSIOT?

Bapuanr Ne 5

1.3apauya 1.5 (nsst BoabI)

Paccrostane mexnay apyms 3apsaamu Q1 = 1,6-10-6 Kn u = 8-10-6 Ku, 4To6s1 oHH
OTTaJKuBaJIUCh ¢ cuioi F = 3,2 H, Oyayun noMenieHHbIMU B BOJly, KEPOCHH.

2. 3anava 3.6 (a5 yraa 90°)

B opHopoaHoe MmaruuTHOe nose ¢ uaaAykuuei B = 1,4 Tin BHeceHa npsMOyrojbHas paMKa
wiomaapio S = 150 cM2 nepneHIuKyIapHO JUHUAM MarHUTHOTO 1osist. OnpenenuTb MarHUTHBIN
MTOTOK, IPOHU3BIBAIOLINI 3Ty paMKy, U MarHUTHBIH MOTOK MpH €€ MOBOpoTe Ha yribl 25 u 550 ot
BEPTHUKAIH.

3. Ka1<y10 BCJIIMYMHY HA3bIBAIOT COMMPOTUBIICHUCM U B KaKUX CAUHULIAX et I/I3Mep}IIOT?

Bapuant Ne 6

1 .3agaua 2.10 (KOHCTAHTaH)

OrnpenenuTb COMPOTUBIICHHE MMPOBO/IA, UMEroIIero ;uHy L = 150 M u nuametp
d = 0,2 MM, BBITIOJIHEHHOTO U3: 1) KOHCTaHTaHa; 2) naTyHH; 3) ctany; 4) dexpais; 5) mIaTuHsL; 6)
QTFOMUHHUS.



2.3agaua 3.11

B ogHOpOAHOM MarHUTHOM T10JI€ HAXOAUTCS MPSIMPIUHEHHBIN POBOJHUK ¢ TOKOM | =25 A n
mmanoit L = 80 cm o yrmom 30° k BekTopy MarnuTHO#H HHAyKImH. OIpeeIuTh MATHUTHYIO
WHAYKIUIO TOJISl, €CJIM CUJIa, IEUCTBYIOIAs Ha mpoBoaHUK, F = 3,2 H.

3. KaKyIO BCJIIMYMHY HA3bIBAIOT IIPOBOJUMOCTBIO U B KaKUX €IMHHIAX eé I/I3Mep${IOT?

Bapuant Ne 7

1.3amaua 1.8

JBa 3apsiga Q; u Q: HaxomsAmuxcs Ha paccTosHuu I = 10 cM B Bo3ayxe,
B3auMoJIeUCcTBYOT ¢ cuion F = 1,2 H. Onpenenuts 3apsia Q. eciu
M3BECTHO, uT0 Q;= 6-1072 K.

2.3agaua 3.12
Onpenenuts yros Mexay IpOBOJIHUKOM JUIMHOM

L = 1,2 M, no koropomy mpoxoaut Tok | = 30 A, U BEKTOpOM MarHUTHOM
uHaykuuu B = 1,2 Tn ogHOPOJHOTO MarHUTHOTO TOJIS, €CIH cujla, JeHCTBYoMas
Ha 3TOT NPOBOAHUK, F = 8,5 H.

3. KaK OHpeI[eJIﬂCTCFI MOIITHOCTH Hany3KI/I B LCIIHN ITOCTOSHHOI'O TOKAa U B KAaKHUX
eAMHUIIAX OHA U3MEPSIETCS?

Bapuanrt Ne 8

1. 3agaua 2.43

Hanpsixkenue Ha 3a)kMMax UCTOYHHKA, HATPY>KEHHOTO COMPOTHUBICHUEM

R =25 Om, U =4,5 B. HanipsbkeHue Ha 3akUMax TOTO ke ucTouHuka 0e3 Harpysku U = 4,77 B.
Onpenenutb BHYTpEHHEE COMPOTUBICHUE UCTOUYHUKA.

2.3agauva 3.10 (nas yrua 90°)

[IpsimonuHeiHbIN poBoAHUK JyMHOKW L = 0,3 M, MO KOTOPOMY MPOXOJIUT TOK

| =12 A, momelieH B OJJHOPOTHOE MAarHUTHOE TI0JIE ¢ MATHUTHON MHAYKITUEH
B = 0,5 Tn. Onpenenuts cuity, 1eHCTBYIOINIYIO Ha TPOBOIHUK, €CJIM OH PACIIOIOKEH: a)
MEPIEeHIUKYISAPHO JTUHUAM 10Js1; 0) BAOIb TUHUHN MOJIS.

3. Chopmynupyiite 3akoH OMa JUIs ydyacTKa 3JIeKTPUUECKOM LenH.

Bapuanr Ne 9
3amaua 1.9. Mexy aByms 3apsgamu Q= 22 -107 Ko n Q.=5-107 Kin nomemén

aNeKTpoKapToH. Cuia B3auMozeicTBus, 3tux 3apsanos F = 0,8 H. Onpenenute paccTosiHuE MEXKIY
HUMH.

3agauya 3.39.
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OmnpenenuTts CUIly B3aUMOJAEHCTBHS IBYX POBOAHUKOB C TOKOM, PACHOJIOXKEHHBIX HA PACCTOSHUU
a =15 MM JIpyr OT Apyra B BO3JlyXe, 10 KOTOPBIM Ipoxoaar Toku 11 =30 A, 12=7 5 A.
[TpoBoaanky umeroT nuHy L = 200 MM KakIbIH.

3. Chopmynupyiite 3akoH Oma /15 TOJTHOU 3JICKTPUIECKOM IIeTIH.

Bapuant Ne 10

1. 3agaua 2.51

K rcTouHHKY OCTOSIHHOTO TOKa ¢ 3. 1. ¢. E =125 B moakIr04YeHsI Mocie10Ba-TeIbHO0 TPU
pesuctopa conpotuiaeHussMu Ri =100 Om, R2 =30 Om, R3= 120 Om.
OrnpenenuTh TOK B LIETIH, MTaJIHUE HAMIPSKEHUS U MOIIIHOCTh Ha KaKJIOM pe3uctope. BHyTpeHHUM
COINPOTUBIIEHUEM HCTOYHHKA TIPEHEOPEUb.

2.3agaya 3.20
OnpenenuTsb, Ha KAKOM PACCTOSTHUM OT MIPSIMOJIMHEHHOI O MPOBOAHUKA, HAXOIS-ILIEroCs B
BO3AyIIHOM cpene, mpu Toke | =100 A Hanpspkennocts H =400 A/M. OnipeienuTs HHITYKIIHIO

MOJIs B 3TOM TOUKE.

3.Chopmynupyiite nepssiii 3akoH Kupxroda ams 31eKTpuieckoi 1erH.

Bapuant Ne 11

1. 3agaua 1.44
[Ipu nanpsoxenuu U = 800B mmockuii KoOHIEHCATOP MPUOOPET 3apsiT
Q= 20 -10° Kn. Onpenenuts eMKOCTh KOHIEHCATOPA M YHEPTHIO ANEKTPHUECKOTO HOJI.

2. 3agaua 3.24
[To xonbIIeBOMY MPOBOAHUKY MPOXOoauT TOK | = 12 A. OnpenenuTs HaNPsSKEHHOCTh MArHUTHOTO
T0JIsI B €T0 IIEHTPE, €Cli AuameTp Koibia d =25 mMm.

3. Chopmynupyiite BTOpoit 3akoH Kupxroda ams a1eKTpuuecKoil nemnm.

Bapuant Ne 12

3agaua 2.42

K ncTounuky mocTossHHOTO TOKa ¢ 3. 1. ¢. E = 1,5 B 1 BHyTpeHHUM conpoTu-nenueM I =2,5 Om
MOAKITIOUEH pe3uctop conpotuBieHrneM R=10 Om. OnpenenuTs TOK B LENU U NAJCHUE
HaIpsDKEHUS Ha UCTOYHHKE.

3agaua 3.26
Tok, MPOXOAIINIA IO KONBIIEBOMY MPOBOAHUKY, | =25 A 1 co3naet HampsHKeH-HOCTh

MarHuTHOTro ToJisg B ieHTpe H = 400 A/m. OnpenenuTs AuaMeTp KOJblia.

3. Chopmynupyiite 3akon Jxoyis -JIeHma.

Bapuant Ne 13
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1. 3agaua 1.40
Emkocts kornencatopa C = 1,5 Mx®, 3apsi Ha ero oOknagkax Q= 45 10 K. Onpenenutsb
HaIpsDKEHUE Ha 32KUMax KOHJEHCATopa.

3agaua 3.25
B nenTpe Kop11eBOro NpoBOJAHUKA C TOKOM HAMPS>KEHHOCTh MAarHUTHOTO T0JIg cocTaBisieT H =
1500 A/m. Paguyc konbpiia R = 15 mM. OnipeiennuTh TOK, TPOXO-ISIIHKA 110 TPOBOTHUKY.

3. KaKyIO BCIIMYMHY HA3bIBAIOT HAIIPSXKCHHOCTBIO 3JI.IIOJIA M B KaKUX €AMHHIax eé I/I3Mep$IIOT?

Bapuant Ne 14

1 3apaua 2.10 (JiaTyHb)
OrnpenenuTh COMPOTUBIICHHE MPOBOAA, UMeroriero ;mHy L = 150 m u nuamerp d = 0,2 mwm,
BBHITIOJTHEHHOTO U3: 1) KOHCTaHTaHa; 2) natynu; 3) ctanu; 4) hexpans; 5) IIaTuHel; 6) aTIOMAHHUS.

2.3aga4a 3.19

MarnuTHas UHIYKIUSA B TOYKE, OTCTOAIIEH OT MPSAMOJIUHEHHOTO MTPOBOIHMKA, HAXOSIIETOCS B
BO3IYIIHOM cpene, Ha paccTossHuu R = 10 MM, coctaBiser B = 0,002 Tn. OnpenenuTs TOK B
MIPOBOJIHUKE.

3. Kakyro BenmnunHy Ha3bIBalOT MOJTHBIM TOKOM?

Bapmuant Ne 15

1.3agaua 1.48

OmnpenenuTs eMKOCTh INIOCKOTO BO3AYIIHOTO KOHAEHCATOpa, €CIIH IUIOMAlb KK I0H IUTacTHHA S
=100 cM?, paccTostHMEe Mexk Iy HUMH I = 0,4 MM. Kak H3MEHHTCS PacCTOAHME MeKy MIACTHHAME
IIPH TOH K€ EMKOCTH KOHJIEHCATOPa, €CJIM B KAUECTBE AUAJIEKTPHUKA UCIIOIb30BAaTh
NEKTPOKAPTOH?

2.3apayva 3.13

OnHOpOHOE MarHUTHOE T0JI€ ¢ MarHUTHOM MHAykuei B = 1,0 T nefictByer Ha
MPSIMOJIMHENHBIN POBOAHUK O TOKOM ¢ cuiioit F = 0,5 H, [Inuna npoBoanuka L = 20 cm.
Onpenenurts TOK, MPOXOAALIUI 10 IPOBOAHUKY, PACIIOIIOKEHHOMY NIEPIEHAUKYIISPHO JINHUAAM

MAar"gsmMTHOI'O I10JI4.

3. ChopmynupyiiTe 3aKOH MOJIHOTO TOKA.

Bapuant Ne 16
1 3apava 2.12
ConpoTuBieHne MaHraHKHOBOTO MpoBoza mpu B = 20° C Ry = 500 Om, a ipu 6 = 280° C

R2=500,8 Om. OnpeaenuTs TeMnepaTypHblii KO3QPHUINEHT MaHTaHUHA.

2.3axnaua 3.7
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B onHOpoaHOEe MarHuTHOE 1noJje noAd yriom 60° K TUHUSAM MarHUTHOTO TOJIsT TOMEIIEHA
IIPSIMOYTOJIbHAsI paMKa ¢ pazMepamu cTopoH 30 u 50 cMm. Onpenenuts NOTOK, TPOHU3BIBAIOINN
3Ty pamKky, eciu B =0,9 T

3.ChopmynupyiiTe 3aKOH JIEKTPOMAarHUTHON MHTYKIIHH.

Bapuant Ne 17

1.3agaua 1.52
Tpu xonaencaropa oauHakoBoit eMkocTH C1 = C2 = C3 = 12 MKk® coeTMHEHBI MTOCIEI0BaTEIbHO.
OmnpenenuTs X SKBUBAIEHTHYIO €EMKOCTb.

2.3agaua 3.46

B 0HOPOIHOM MAarHUTHOM HoJIe ¢ uHAyKimeit B = 1,2 T nox yriom 45° x muauaM moms co
CKOpOCTBIO V = 25 M/c nepemeraercs NpsMOJIMHEHHbIN POBOIHUK ¢ aKTUBHOM uinHOM L = 0,3
M. OnpenennuTs HaBEeACHHYIO B HEM 3. 1. C.

3. Kakyro BenmnunHy Ha3bIBalOT HAMAarHUYMBAIOIIECH (MarHUTOABIIKYIIICH) CHIION?

Bapuant Ne 18

1. 3agaua 2.29
OrnpenenuTh SKBUBAJIEHTHOE COMPOTUBIICHUE JICKTPUUECKOM 1IETIH, MPEACTaBICHHOM Ha puc. 2.3,
ectu R1=2,50M, R2=60M, R3=20M, R4 =1,5Om, Rs=3 Om.
LI
& s
o
v Pee 2.3

2. 3anava 3.47

Ha xoH1ax npsiMoJIMHEMHOTr0 IPOBOAHKKA, IEPEMEIIAIOIETOCS B OJHOPOIHOM MarHUTHOM I10JIE C
unaykuuen B = 0,9 Tn nepneHIuKynsspHO JUHUAM MO CO CKOPOCThI0 vV = 20 M/c, HaBOAUTCA 3.
n.c. E=7,2 B. Onpenenuts akTUBHYIO JUIMHY IPOBOJIHHUKA.

3. Chopmynupyiite npunuun Jlenuna.
Bapuant Ne 19

1.3apaya 1.51
Konnencaropst emkoctamu Cp = 10 Mk® u C2 = 15 Mk® coeuHeHbI Moc-Ie10BaTeNbHO.
Onpenenuth| UX SKBUBAJIEHTAYIO0 EMKOCTb.

2.3anaya 3.18

[To mpssMonuHeHOMY TPOBOIHUKY TpoXoAauT TOK | = 50 A. Onpenenuts HaMPsHKEHHOCTD U
WHAYKIUIO TOJISI B TOUYKE, OTCTOSIIEN Ha paccTosHUU R = 25 MM oT npoBoHKKa. OKpyKaronas
cpena — Bo3ayx. Onpenenuts Te e BennuuHbl npu Tokax 10, 30, 60, 80 u 100 A.

3. B uém 3akimrouaeTcs siBIeHUE CaMOI/IHILy'KI_II/II/I?
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Bapuant Ne 20
1.3apauya 2.19

Mennsriii npoBoj nuametrpoM d = 1,2 mm umeet auny L = 120 M. Onpeaenuts ero
conporusienue npu © =209 Cu © = 80°C

2.3axaua 3.40

JIBa MpoOBOJIHUKA, IO KOTOPBIM MPoXoadaT TOkU |1 = 60 A u l2=48 A, pacrosoxe-Hbl apajijieIbHO
apyr apyry. OnpeneauTs MUHUMAJIBHOE PACCTOSIHUE MEKTY HU-MU IIPU YCJIIOBHH, YTO CHJIA UX
B3aUMOJCHCTBUS He JoibkHa npeBbimath 0,1 H. Jlinaa kaxmaoro u3 npoBogHUKoB L = 75 cMm.

3.B uéwm 3akitouaercs sBieHHE B3aWUMOMHAYKLIUU ?
Bapuant Ne 21

1.3agauga 1.50
OO011ast eMKOCTb JIBYX ITOCJIE0BATEIBHO BKIIIOUEHHBIX KoHAeHcaTopoB C = 1,2 Mx®. EMKOCTh
onHoro koxjeHcaropa C1= 3 Mxk®. OnpenenuTs EMKOCTb BTOPOrO KOHAECHCATOPA.

2.3agauva 3.18
OnpenenuTs HEOOXOAUMYIO JJTHHY HUXPOMOBOTO MpoBoja auameTpom d = 0,1 MM s
M3TOTOBJICHUS NasIbHUKA MOITHOCThIO 80 BT Ha Hanpsbkenue U = 220 B.

3.Chopmynupyiite 3akon OMa A1 MAarHUTHOM LIETIH.

Bapuant Ne 22
1 .3agaua 1.53
OO6m1ast eMKOCTh TPEX MOCJIEeI0BATEIBHO coequHEeHHbIX KoHneHcatopoB C = 0,08 mxd.
Onpenenurs EeMKOCTb OJHOTO U3 KOHJEHCATOPOB, €ClIi eMKOCTH ABYX Apyrux Ci1= 0,2 Mx®, Cz =
0,4 Mx®. OnpenenuTh UX YIKBUBAJICHTHYIO EMKOCTh MPHU NapauieIbHOM COEIMHEHUU
KOHJICHCATOPOB.

2.3agaqa3.45

B npsimonuHeitHOM MPOBOAHKKE ¢ aKTUBHOM AynHOM L = 0,8 M nipu ero nepe-menieHuu B
OJTHOPOJHOM MarHUTHOM I10JI€ C MarHUTHOW nHAYyKIued B = 0,7 Ti nepneHauKynsapHO TUHUSAM
3TOro MoJisg HaBoaAuTes 3. 1. ¢. E = 8,4 B. Onpenennts ckopocTh nepeMenieHts IPOBOIHUKA U
yThb, IpoiAeHHbIN 3a Bpemst At = 0,06 c.

3.Chopmynupyiite nepssiii 3akoH Kupxroda /115 MarHuTHOU 1emH.

7.6. Tunosbie 3aJaHUA AJI9 OLIEHKH OCBOCHUSA TeMbl 1.6.
«JIeKTpHYeCKHe U3MePEeHUI»

7.6.1. Bonnpochl Il YCTHBIX OTBETOB

1. Maiite onpeaeneHue adCOMOTHON MOTPEUIHOCTH U3MEPEHUs?

2. aiiTe onpeesieHne OTHOCUTEIBbHOM MOTPEIIHOCTH U3MEPEHUs?

3. JlaiiTe onpeneneHue NPUBEIECHHON IOTPEIIHOCTU U3MEPEHUS?

4. Kakum 00pa3oM MOKHO pacHIMPUTh MPEeibl U3MEPEHUS TOKa U HaIpsDKeHUs?
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. Kak B a1eKTpUU€eCKyIO 1IeNb BKIIOYAETCS aMIIepMeTp?
. Kak B anexTpuueckyro Lemb BKIOYAETCs BOJIBTMETP?

. OObsCHUTE NPUHIIMII ACHCTBHS TPUOOpa MAarHUTOAIEKTPHUUECKOM CUCTEMBI.

. OOBbsCHUTE MPUHIIMII ICUCTBHSI IPUOOpa IIEKTPOMATHUTHOMN CUCTEMBI.

O© 00 N & 01

. OOBsicHUTE IPUHIUIT 1EUCTBUS PUOOPA IITEKTPOIUHAMUYECKON CUCTEMBI.

10. OOBsCHUTE MPUHIKT JEHCTBUS TPUOOPA WHIYKIIMOHHOW CHCTEMBI.
11. Kakoii npubop UCHOIb3yeTCs A1 U3MEPEHHUS MOIIHOCTH MOTPEOUTES?
12. Kaxkoii mpubop UCHonb3yeTcs Ik U3MEPEHUS IEKTPHISCKOTO CONIPOTUBIICHHS ?

13. Kakoii mpubop UCIOIb3yeTCs I U3MEPEHUS CHIIBI TOKa?

14. Kaxkoii mpu®op ucnoap3yeTcst AJi U3MEPEHUs dJEKTPUUECKOTr0 HAMPsHKEHUS ?
15. Jlns uero npegHa3HayYeHbl METOMETPHI?

16. Kak pa3nuyaroT 3J1eKTporu3MepUTENbHbBIE TPUOOPHI IO POy TOKa?

7.6.2.J1aGopaTopnas padora Ne 7
«A3mepeHne CONPOTHBIIEHHI ¢ MOMOIIbI0 AMIIEPMETPa H BOJbTMETPa»

Hean padoThl

[TpuoOperenne HaBBIKOB U3MEPEHUI CONPOTHUBIICHU C TIOMOIIBIO aMIIepMeTpa
U BOJIBTMETPA, a,TAKKE, OLICHKH ITOIPEIIHOCTH U3MEPEHU.

Coaep:xanue padoTsl

1.Ucnone3ys 3akon OMa, MOKHO HAHTH HEM3BECTHOE CONPOTHUBIIEHUE Ry~ €ClIM H3BECTHBI TOK
I, mpoxopsamumii uepe3 conpoTUBIICHHE, U HanpshkeHue U, Ha ero 3axxumax:

U
RL=T ()
rae U u I — noka3aHus BOJIbTMETpa U aMIIepMeTpa.

OpHako BBIYMCICHHOE TaKUM 00pa3oM CONMPOTHBICHUE JAAaeT JHILb NPUOIMKEH-HOE 3HAaUNHUE.
IIpu 5TOM UMEET MECTO MOTPELIHOCTD, BEJIMYMHA KOTOPOU 3aBUCUT OT BHYTPEHHUX
COIPOTHUBIIEHUI U3MEPUTENBHBIX IPUOOPOB U CXEM UX BKJIIOYE- HUS. bosee TouHbIe 3HaUeHUS
JAl0T CocoObl U3MEPEHUN C YIETOM BHYTPEHHUX CONPOTHUBICHUN BosibT™MeETpa Ry m amnepmerpa

R,.

2.Ilpu n3mepeHus MabIX CONPOTHBIICHUH, KOI1a HEU3BECTHOE conpoTuBieHue Ry, K Ry, u

couzMepuMo ¢ R, mpumenstor cnegymouyro cxeMy, rae R, — conporuienue BoapT™MeTpa. Ry -
COIIPOTHBIIEHUE aMIIEpMETPA.
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Ix

Ry

X1

Rp

-

Cxema 1.

3HauYeHNEe HEU3BECTHOTO COIIPOTUBJICHU A RXl OMpCACIIACTCA TaK:

_Upy_ Uy _ Uy
Ry===—"=—7 (2
I, I-I, -3

Ry

3.1t m3MepeHust OOJBIIUX CONMPOTUBIICHHM, KOTIa HEU3BECTHOE CONPOTHBIICHUE
Ry, > R, , OPUMEHSIOT IPYTyIO CXeMy:

Ra
Ix
—> -
( )

=

U (V Rv .

X2

Cxema 2.

3HaueHrEe HEU3BECTHOIO COIIPOTUBJICHHUA RXZ OMpCACIIACTCA TaK:

Beipakenus (2) u (3) moka3pIBarOT, YTO MPH BBIYMCICHUU BEJTMYMHBI COPOTHB- JICHUS 110
¢dopmyne (1) umMeeT MecTO OrPENIHOCTD, BETMYMHA KOTOPOH 3aBHCUT OT BHYTPEHHETO
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COIIPOTHUBIICHUS U3MEPUTEIHHBIX MPUOOPOB U OT CXEMBbI UX BKJIIOUe- HUs. J[71s1 o6oux ciyuaes
BEJTMYHUHBI OTHOCUTEIHHBIX MMOTPEITHOCTEN H3MEPEHUS MOTYT OBITh BBIYHCIICHA 110 (hOpMYIIe:

8,= |% |- 100 %

IMopsinok npoBeaeHusi padboTbl

1. O3HakoMHUTBCA C HpI/I60paMI/I n O60py,HOBaHI/IeM, H€O6XO,Z[I/IMBIMI/I JJIA  BBIIIOJIHCHUSA

paboThl, M 3aHECTH UX OCHOBHBIE JaHHbIE B Tabmuiy Ne 1.

Taoauma Ne 1

Ne IIpudops! u 06opynoBanue IIpeneist KoimmuecTBo
n/n H3MepeHust npudopoB

1 | McrouHuK 371. 3HEpruu NOCTOSIHHOTO TOKA 0—10B 1

2 | AMriepMeTp MOCTOSSHHOTO TOKa 0 —10 mA 1

3 | BoabT™MeTp mOCTOSSHHOTO TOKA 0—10B 1

4 | Pesucrop Ry, 10 =30 oM 1

5 | Pesucrop R, 103 — 10* oM 1

6 | PeocraT perynmupoBounsiii Rp 1-1000 oM 1

7 | Ommetp 0,1—10000 oM 1

1.Co6patp Ha mabopaTopHoM ycrpoiicTBe K 4826 3m1.cxemy 1 ¢ ManbIM CONPOTHUB-
nenueM R, ¥ 1aTh €€ MpOBEPUTHL MPENOaBaTelIo.

2.3amMepuTh OMMETPOM BHYTPEHHUE CONPOTUBIIEHUS BobTMETpa: R,=

4.PerynupoBounbM peoctatoM R, ycranosuthb Tok I =

5.CHsaTb nokazanus BonbTMeTpa U, B

mA:

6.BeraucuTh BeJIMYHHBI COMPOTBICHUH Mo hopmynam (1) u (2)

U U

- [/ . —_ v —_

R, = 2= : R, = —% =
Ry

7.Beruucinuth OTHOCHUTCIIbHYIO IIOT'PCITHOCTD U3MEPCHU I IICPBOT'O OIIbITA:

Ry

5, = |R'*;;X11|-100%:

8.Pe3ynpTaThl n3MepeHui U BEIYUCIICHUM 3aHECTH B Tabmuiry Ne 2:

Taoauma No 2

Owm;

N3MepeHHbIE BETUYMHBI

BrraucneHHble BEITMYNHEI

R, U, 1
(oM) (B) (mMA)

R%,
(oM)

Ry,
(Om)

%

9.Cobpatb Ha nabopaTopHoM ycTpoiicTBe K 4826 si1.cxemy 2 ¢ 60ombLInM conpo-
TuBneHneM Ry, W 1aTh €€ MpoBEPHTE MPENoAaBaTeIio:
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10

11

12

13

14

15

.3aMepUTh OMMETPOM BHYTPEHHEE COMTPOTHBIICHUE amIepMeTpa: Ry= oM;
PerynupoBounbim peoctatom Ry, ycranoButs TOK Iy mA;
.CHsTh nokazanus BoibT™MeTpa U, = B
.BbIuuciuTh BemuunHbI cOnpoTuBieHuii mo popmynam (1) u (3):
U U U, - I, R
r _ Hv . - v _ — v X'RA .
Ro =15, 7 ' R = "Ra ="+ ’

.BrraucanTe OTHOCHUTCIIbHYIO MOrpCIIHOCTb UBMCPCHUSA JJISI BTOPOT'O OIIbITA:

!

R, - R,
82:% -100 % =

.Pe3ynbTaThl ©3MEpEHU U BBIYUCICHHI 3aHECTH B TaOHUIry Ne 3.
Taoauma Ne 3
W3mepeHHbIC BETHUNHBI BrluncieHHbBIE BEJIMYMHBL
R, U, I, R}, Ry, 8
(0M) (B) (oM) (oM) (oM) %

16.Cnenatp 3aKkIt0YEHHE 110 UTOTAM JIA0OPAaTOPHON pabOTHI:

7.7. THNOBBIE 3aJaHMA AJI OLCHKH OCBOeHUud TeMbl 1.7.

0 3 O O~ WN

11

12.

13.

«Tpancpopmarops»
7.7.1. Bonnpochl 111 YCTHBIX OTBETOB

. L1t wero npegHa3zHaueH TpaHchopmaTop?

. OObsicHUTE Ha3HAUEHHUE U YCTPONUCTBO OTAEIBHBIX 2JIEMEHTOB TpaHC(HOpMATOpA.
. O6BscHUTE PUHIMI pabOTHI TpaHchopmaropa.

. Kak knmaccudummupyrorcst tpancopmaropsl 1o uuciy ¢asz?

. IlosicHUTE KaK OMBITHBIM ITyTEM MOKHO OIpeNeauTh Kod(d hunueHT Tpanchopmarum?
. UeM npuHIMIUATBHO OTJIMYaeTcst TpanchopmaTop oT aBToTpanchopmaropa?

. Kak knmaccudumupyrorcst pancopmaTopsl o Ha3HAYCHUIO?

. O6bsicHUTE HAa3HAYEHHE TpaHCPOpMATOpa HAMIPSHKEHUS.

. OOBsicHUTE Ha3HAUEHHE TpaHCHOpPMATOpa TOKA.

. Kak Bkito9aeTcs B 3J1eKTpUUECKYIO LIeNb TpaHc(hopMaTop HapsHKEeHUs ?

. Kak BkiTto9aeTcs B 3J1eKTpHUECKYIO LIeNb TpaHc(hopmaTop Toka?

Yucno ButkoB nepsuuHoit oomotku 100, Bropuunoit 500. Onpenenuts

HaNPsHKEHUE XOJIOCTOTO X0/1a BTOPUYHOM OOMOTKH, €CITH K TIEPBUIHON
nojiBeieHo HanpspkeHnue 220 B.

KakoBo otinune Tpexda3zHbix TpaHCHOPMATOPOB OT OAHO(DAZHBIX?
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14 3anummTe GOopMYyy BEIpaXKAIONTYIO 3aBUCHMOCTh MEXY YHCIIOM BUTKOB U
HaIpsDKEHUSIMU B 00MOTKaXx TpaHchopmaTopa.

15.TlosicauTe Kakue TpaHChHOPMATOPHI SIBJISFOTCS MOBBIIAIOIIMMHE, @ KaKHe
MOHMKAIOIIUMHU.

7.7.2.J1a6opaTtopHas padora Ne 8

«Omnpenesienne ko3punuenta tpancpopmanum Tpancpopmaropar»

eJb padoThI

OnpITHEIM NTyTEM ONpenenuTh KoahduuueHT TpaHchopmauu TpanchopmaTopa

Coaep:kanue padoTnl

[TepBruuHas u BTOpuyHast 0OOMOTKH TpaHC(HOpMATOpa IPOHU3BIBAIOTCS OJHUM U TEM K€
MarHuTHBIM oToKoM @. Vcnons3ys hopmyny s TpancgopmaropHoit DJC BeIipaxeHus
UHAYLHpYeMBbIX B 0OMoTKax OJ[C MOXKHO 3amucarhb B BUJIE:

JUTS] IEPBUYHONU OOMOTKH
E1 = 4,44fw DPm.
JUJIs1 BTOPUYHON OOMOTKH
E2 = 4,44fw,Pm..
rjae f — vacTora mepeMeHHOro TOKa;
W1, W2 — COOTBETCTBEHHO YHCJIO BUTKOB NMEPBUYHON M BTOPUY-HOM OOMOTOK.
®m — aMIUIMTYIHOE 3HAYEHHUE MAarHUTHOTO MIOTOKA.
[TonenuB 0JHO PaBEHCTBO HA APYroe, NOJy4YuM
Ev/E2/ = ®1/ w2= kK
OTHolIEHNE YuCcell BUTKOB 0OMOTOK TpaHC(opMaTopa Ha3bIBalOT KO3 GueHToOM

Tpanchopmanuu K.

Taxum o6pazom, korpduIueHT TpaHCPOpPMAIIUH TOKA3BbIBAET, KK OTHOCATCS AEHCTBYIOLINE
3HayeHus: DJ1C BTOpUYHOIN U NEPBUYHON OOMOTOK.

Ecnu nens BTopuyHON 0OMOTKH TpaHC(hOpMaTOopa pa3oMKHYyTa (PEKHUM X0JIO0CTOr0 X0/1a), TO
HanpsDKeHHe Ha 3aKUMax oOMOTKH paBHO ee D/[C:

U2 = E,
a HampspKeHHe UCTOYHMKA MTUTAHUS TOYTH NOJIHOCTHIO ypaBHOBemBaercs J/1C nepBu4HOM
O0OMOTKH Ui = E1.
CrenoBarenbHO, MOKHO HAIICATh, YTO
k=EvE2/ = Ui/U2

Taxum oOpa3oM, k03¢ HUIMEHT TpaHCPOPMALIUU MOXKET ObITh ONpe/ETIeH Ha OCHOBAaHUU
M3MEpEeHUI HaNpsKEHUs Ha BXOJIE€ U BBIXOJI€ HEHArpy»KeHHOro TpaHchopmaropa.

OTHoIIeHNe HAaPsHKEHUH Ha 0OMOTKaxX He3arpy>KeHHOTo TpaHc(hopMaTopa yKa3bIBaeTCs B €ro
MacHopTe;

Hopsinox npoBeaeHUus PpadoThI

1. O3HakoMuThCA ¢ IpuOOpamMu U 000pyIOBaHUEM, HEOOXOAMMBIMHU JIJISl BHITIOJHEHUS PaOOTHI, U

3aHCCTH UX OCHOBHBIC JAaHHBIC B Ta6J'II/II_Iy Ne 1
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Taoauma Ne 1

Ne IIpudopsl u 000pynOBaHME penennst KouaunyecTBo
n/n H3MepeHust npudopos
1 | McrouHuK 371. SHEpruu NepeMEeHHOro ToKa 1
2 | Tparachopmarop MHOTOOOMOTOYHBIN 1
3 | BorpT™MeTp mepeMeHHOro Toka 1

2. CobOparh 311. cXeMy U JaTh €€ MPOBEPUTH IPENOJaBaTElNIO.

Tp

U g U2

3. Tlomath pa3nuvHbBIC HANPSHKCHHS HA IEPBUYHYIO OOMOTKY TpaHchopMaropa:

U= B;

4. 3aMepuTh COOTBETCTBYIOIIUE HAMPSKEHHUS HA BTOPHUHBIX 0OMOTKaX TpaHchopmaropa:

U1 = B;
U2z = B;
Uzs3 = B;

5. Tlomp3ysich pe3yabTaTamMu 3aMEpPOB, BBIUUCIUTH KOIPIUIMEHTH TpaHchopmanuu i
COTBETCTBYIOIIUX Map 00OMOTOK TpaHchopmaTopa:

ki =U1/ Uzq =
ko = U1/ Uz =
ks=U1/Uz3 =

6. Hammucathb 3akimrodeHHe 10 pe3ysibTaTaM padoTEhI.
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7. 8. TUnoBbIe 3aJaHus 1JI5 OLleHKH ocBoeHHus TeMbl 1.8.
«DJIeKTpUYeCKHe MAIIIUHBI TePEMEHHOr0 TOKA»

7.8.1. BorpochI /I yCTHBIX OTBETOB

1. IlpuBenuTe KIaccu(puKaKiO MAIMH IEPEMEHHOTO TOKA.

2. Tloscuure noiaydeHue Tpex$a3HOro BpalaloUIerocss MarHUTHOTO MOJIS.
3. Hanmmure popmyny 11 onpeaeneHus CKOJIbKEHUS.

4. Yemy paBHO CKOJIbKEHHE pOTOpA MPU MMyCKe JBUTATENS?

5. Kak Ha3zpiBaeTcs Bpalaronascs 4acTb aCHHXPOHHOT0 3JIEKTPOIBUTaTeNs ?
6. Kax Ha3piBaeTcs HEMOABMKHASI YACTh ACUMHXPOHHOT O JIEKTPOIBUTATENS ?

7. Kakue cMHXpOHHBIE CKOPOCTH MOYHO ITOJIYYHUTh IIPU 4aCTOTE TOKA B CETU
50T 11?
8. IosicHuTE YCTPOICTBO M MPUHIIMII ACUCTBHSI ACHHXPOHHOTO JIBUTATENIS C
KOPOTKO3aMKHYTbIM POTOPOM.
9. IlosicHuTe YCTPOMCTBO U MPUHLIMII AEUCTBHSI ACHHXPOHHOT'O JIBUTATENs C
(ba3zHBIM POTOPOM.
10. B xakux mpeaenax MOXeT U3MEHUTHCS 3HAUCHUE CKOJIBbKECHUS ?
11. Kakoii 371eKTpo1BUTraTel1b HA3bIBAETCS ACHHXPOHHBIM?

12. Yem oTiMyaeTcsi aCHHXPOHHBINA JBUTATEIb OT CHHXPOHHOTO?
13. YerpoiicTBO M NpUHIUI IEHCTBUS CUHXPOHHOT'O I'€HEPATOPA.
14. YcTpolcTBO M NPUHIUIT JCUCTBUS CHHXPOHHOIO JIBUTATES.
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7.8.2. leMOHCTPAIlMOHHbIE BAPHAHTHI KAPTOYEK /Il TeCTHpOoBaHus 1o Temam 1.4 — 1.5,
(O01ee K0IM4YECTBO KapTO4YeK - 20 MITYK)

HpOFpaMMI/IpOBaHHHﬁ Tpancdopmaropsl. J[Burarenu
U TEeHepaTopbl MEPEeMEHHOI0
KOHTPOJIb Toxa

KapTtouka No_1

Buibepume npasunvrwviii omeem:

UeM OpUHIMIHAAIBLHO OTIUYACTCS aBTOTpaHCHOpPMATOP

oT Tpanchopmaropa?

1.Manbv ko3hpuruIHTOM
TpaHc(hOopMaIHH.

2.B03MOKHOCTEIO N3MEHEHU
kod¢durmdHTa Tpanchopma-
1105070

3.DeKTPUYECKUM COeTUHE-
HHUEM NIEPBUYHON U BTOPUYHOU
LIETICH.

Buvibepume npasunvhusii omeem:

Hanpspkenne Ha mepBUYHONM 00MOTKE TpaHchopmaropa

U, =100 B.

Hanpspkenne Ha BTOPUYHOM 00MOTKE TpaHcdopmaropa

U, =200 B.
Kakoii aTo Tpanchopmarop?

1.IToumxaromui

2. I1oBBIIIAOIINAH

Buvibepume nenpagunvnuiit omseem:
B niepeuenb OCHOBHBIX YacTeil aCHHXPOHHOTO

ABUTATCIIA C KOPOTKO3aMKHYTBIM POTOPOM BXOIAT...

1.CtaHrHA ¢ MATHUTOIIPOBOIOM
U 0OMOTKOH

2.Potop ¢ oOMOTKO# THTIA
«OeIbs KICTKA

3.Potop ¢ 06MOTKOI1 1
KOHTAKTHBIMH KOJIbIIAMHU

Buvibepume npasunvhusiti omeem:
MO3KHO JI1 ¢ TOMOILBIO TOKOB 1= [,,, Sin wt;
i,=1,, sin(wt + 120°); i3=1,, sin(wt — 120")
HOJTYYUTh BPALIAIOLIEECs] MATHUTHOE Moje?

1. Moxuo

2.Henw3sa

Buvibepume npasunvubiii omeem:
MoskHo 11 Tpex(dazHyro 0OMOTKY CUHXPOHHOTO
reHepaTopa O0JIbIIION MOIIIHOCTH PacHOIO0KUTh Ha
ero porope?

1.M0>XHO,HO Helenecoo0pa3zHo

2.Henp3sa

3.MoxHO

o4



TCHCPATOPBbI IMEPEMCHHOTO TOKA

KOHTPOJIb

Hporp aMMI/IpOBaHHHﬁ Tpancdopmartopsl, aBUTATENN U

KapTtouka No_2

Buvibepume npasunvhbiii omeem:
Jliig yero npeaHasHaueH Tpanchopmarop?

Jis mpeoOpa3oBaHus mepe-
MEHHOT'O TOKa OJTHOTO HaIpsi-
JKEHUs B [IEPEMEHHBIN TOK
JPYTOro HampsHKEHUsI.

I[JISI N3MCHCHHA 4aCTOTHI
IEPEMCHHOT'O TOKaA.

Z[J'IH HU3MCHCHNA MOIIHOCTH
TNEPEMCHHOT'O TOKA.

Buibepume npasunvroviti omeem:
Hampspkenue Ha mepBUYHOM 00MOTKE TpaHchop-
matopa U; =200 B
2. | Hampsbkenue Ha BTOpUYHON 00OMOTKE TpaHchop-
matopa U, =100 B
Kakoii aTo Tpanchopmarop?

1 .IToBprmaromui

2 IloHmxaromumii

Buvibepume nenpasunvuwtit omeem:
B nepeyeHb OCHOBHBIX 4acTe ACHHXPOHHOTO JABUIaTElIA C
3. | KOPOTKO3aMKHYTBIM POTOPOM BXOJHT...

1.5IKOpb ¢ KOJIIEKTOPOM

2.CtaHnHa ¢ MarHUTOMPOBO-
JIOM U 0OMOTKOMH

3.Potop ¢ 06MOTKO#

Buvibepume npasunvnwiii omeem:
MO>KHO 111 ¢ IOMOILIBIO TOKOB i1 = Sin wt;

4. i,=sin( wt + 90 ) mosyuuTh BpalaroLieecs MarHUTHOE
nose?

1. MoxHo

2. Henb3ga

Buvibepume npasunvhwsiti omeem.
UeM oTiIM4aeTcss CHHXPOHHBIW JIBUTATENb OT
5. | aCHHXPOHHOr0?

1.¥YcTporictBoM craTopa

2.YcTpoicTBOM poTopa

3.YcrpoiicTBOM U cTaTopa, U
poropa

7.8.3. IlpakTuyeckas padora Ne Ne 4

«ACHHXPOHHBIH ABUraTeNb. Pacuer 0CHOBHBIX XapaKTePUCTHK

ﬂaHOZ TpeX(ba.SHBII\/'I aCI/IHXpOHHHﬁ ABUTATCIIb C KOPOTKO3aMKHYTBIM POTOPOM UMECT CICAYIOIHEC

TEXHUYCCKUEC JaHHBIC:

1. Pabouee HAMPSIKEHUE ................. 220/380 B
2. YacToTa TOKA, .......cevennennnnns f=_50 Tnu
3. Yacrota BparmieHus poTopa, Nz = 0/

4. HomuHanpHas MOIIHOCTH HaA Baiy, P2 = kBT
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Sl

e

M
10. KpatHocTh myckoBoro MomeHta Ky = M—"

Kparnocts myckoBoro toka  Kj

Koaddumuent momHuocTy,....... COS @
JluneitHoe HamnpsKeHue ceTw,.....U = B

Crioco0 coequHeHUsI 0OMOTOK CTaTopa

_In

L

H

M
11. Ileperpy3ounas criocoOHOCTh A = %
H
rae, ls — HOMUHAIBHBIN TOK IBUTATEIS . ........ (A);
| — MyCKOBOM TOK JBUTATEIS ............... (A);

M: — HOMMHAQJIBHBIN BpAlIAIOLIIUH MOMEHT JIBUIATEIs

Mmax — MAaKCUMaJIBHBIN BPAIAIOLIUN MOMEHT JIBUTATEIs

Tpebvyercst ONpeIeInTh:

N =

© o N>

Yucno nap noJirocoB craropa, p

YacToTy BpallleHHs] MAarHUTHOTO T10JIs1 cTaTopa N1

Ckoinpxenne, S

Mo1HOCTb, TOTPEOIIIEMYIO IBUTATENIEM U3
cetu, Pi.

HomunanbHBINM Bpamaromuii MOMEHT, My

MaxkcumanbHbIN Bpalaroui MOMEHT, Mmax

[TyckoBoit MOMeHT, My

HomuHanbsHBIHM TOK ABUTATENS, |y
[TyckoBoii Tok apuratens, Iy

Pemenne:

1. Ywucno nap nosocoB (OKPYIIIUTH A0 LEJIO0r0 YHUCHIA):

60-f
p = =
n 2
2. YactoTta BpalllCHUA MArHUTHOT'O ITOJIA CTaTOpa:

60-f
n=—-=
3. CKOJIb)KEHUE:
n,—n
Sy = -1 2.100% =
nl

4. MomHOCTh, MOTpedisieMast IBUTaTeNieM U3 CETH:
P
2 _
P=—=
n
5. HoMuHanpHBIN BpallaroIUi MOMEHT:
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M, =9.55.12 -
nZ

6. MakcuManbHbIN Bpallatolui MOMEHT:

Mmax =A-M, =
7. IlycKOBOM MOMEHT:

M, =Ky M, =

8. HoMuHanbHBIM TOK ABUTATENS TIPH 33JJaHHOM COCJMHEHHH OOMOTOK:
o P
J3-U-cos [0)
9. IlyckoBoii TOK:

10. IlepeurcauTh Ha3BaHUS Y3JI0B U JleTalleil aCHHXPOHHOIO JIBUTaTelIs, YKa3aHHBIX Ha
PUCYHKE CHOCKaMH.

— T |
. L) ==

- e
ol — —_— )

LA
R T
e = | "

. i {
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BapuanThl 3a1aHuii 11 NpakTHYECKOH padoThl Ne 4

Ucxonusie nanubsie AJl (aCHHXPOHHOTO JABUTATEIA)

- Momnmgocts | Yactota K.ILI. | COS ¢ I, M .. CxeMma
c% P Bpaiuenus n K, = 1. A= M Ky= My coe/IMHe-
= kBT n2 H o M HUS

g 00/MUH 00MOTOK
2, craropa
1 13,0 2900 0,88 0,90 50 2,2 1,2 A

2 13,5 2920 0,89 0,89 49 2,25 1,25 A

3 12,5 2940 0,90 0,88 48 2,3 1,3 A

4 12,0 2930 0,87 0,87 4,7 2,2 1,2 A

5 13,0 2920 0,90 0,89 49 2,25 1,3 A

6 10 1450 0,88 0,87 50 2,0 1.4 A

7 11 1470 0,89 0,88 4,8 2,1 1,3 A

8 10,5 1440 0,88 0,87 49 2,2 1.4 A

9 115 1460 0,89 0,89 4,8 2,0 1,3 A

10 12 1470 0,89 0,88 4,8 2,3 1,3 A

11 7,5 970 0,87 0,82 50 1,8 1,3 A

12 8,0 980 088 0,83 45 1,9 14 A

13 8,5 975 0,87 0,84 4,0 1,8 1,45 A

14 9,0 980 0,89 0,82 42 1,7 15 A

15 7,0 970 0,88 0,83 4,3 1,8 15 A

16 55 725 0,85 0,72 50 1,7 1,2 A

17 54 720 0,84 0,73 45 1,6 1,2 A\

18 53 730 0,83 0,74 4,0 1,65 1,3 A

19 5,35 725 0,84 0,72 50 1,7 1,3 A

20 5,45 735 0,83 0,73 45 1,6 1,2 A
21 55 2900 0,86 0,85 4,0 2,50 1,3 A

22 6,0 2920 0,87 0,86 43 2,8 1,2 A

23 7,0 2940 0,88 0,87 4,4 2,9 14 A

7.9.1. Bonnpochl 171l yCTHBIX OTBETOB

NN D WWN -

7.9. TunoBbIe 3aJaHNUA AJI9 OLCHKHU OCBOeHHUA TeMbI 1.9.
«JJIeKTpUYeCKHe MAIIUHbI MOCTOSIHHOTO TOKA»

. YCTpPOUCTBO MAaIlIUH ITOCTOSTHHOT'O TOKA.
. [losicuute mpuHLIUI pabOTHI T€HEpaTOpa MOCTOSTHHOTO TOKA.
. IlosicauTe npuHIUI pabOThl JBUTATENb TOCTOSHHOTO TOKA.

. YCTpOWCTBO U Ha3HAYEHHE KOJIEKTOPA.
. UTo Takoe KOMMyTalusl MallllHbI IOCTOSHHOT'O TOKa?
. Uro Takoe pPEaKknus AKOpsA MallIMHBI ITIOCTOSAHHOI'O TOKA.
. Hapucyiite npuHIMIMAIBHYIO CXEMY T€HEPAaTOpa IOCTOSHHOIO TOKA ¢ HE3aBUCUMBIM
BO30YKICHUEM.

. Hapucyiite npuHIMNMAIBHYIO CXEMY T€HEPAaTOpa IOCTOSTHHOIO TOKA C MapalljIelIbHBIM

58



AN AW —

10.

12.

13.
14.

15.
16.

BO30YXICHHEM.

. Hapucyiite npyHIHNHAIBHYIO CXEMY F€HEpaTOpa MOCTOSSHHOTO TOKA C MTOCIEA0BATEIbHBIM

BO30YXICHHEM.

. Hapucyiite npuHIMNMaIbHyI0 CXeMy I€HEpaTopa NOCTOSSHHOIO TOKA CMEILIAHHOTO

BO30OYXICHHUS.

JIBurareny moCTOSSHHOTO TOKAa HE3aBUCHMOTO U TIapalIeIbHOTO BO30YKICHHUS.
PerynupoBanue 4acTOTHI BpaLCHUS.

JIBurareny moCTOSSHHOTO TOKA MOCJIeI0BATeILHOTO BO30YKIeHus. PerynupoBanue
4aCcTOTHI BPaIllCHUS.

B gewm 3akirodaercs mpuHIUI 00PATUMOCTH JIEKTPUICCKUX MAIITH ?

HapucyiiTe npuHIIMNHAIBHYIO CXEMY JIBUTATEIISI TOCTOSIHHOTO TOKA C TapaJuIeIbHBIM
BO30YXICHHEM.

HapucyiiTe npuHIMNHAIBHYIO CXEMY JIBUTATEIIS TOCTOSSHHOTO TOKA C TIOCIEI0BATEIbHBIM
HapucyiiTe NpuHIMIHAIBHYIO CXEMY JIBUTATEIIs MTOCTOSSHHOTO TOKA CMEIIaHHOTO
BO30YKICHMUS.

7.9.2. TlpakTnuyeckas padora Ne 5

«M3yuyeHue ycTpoiicTBa IBUraTe sl MOCTOSHHOIO TOKA
U pacyeT OCHOBHBIX XapaKTepPUCTHK».

Jlano: JIBurarenb MOCTOSHHOT'O TOKA MAapajlIeIbHOTO BO30YKIEHUS UMEET CIIEAYIOIIHE Iac-
MOPTHBIEC JaHHBIE:

. HomuHanbHas MOIIHOCTS,....... P, xBm

. HoMUHAIBHBIA TOK,.. ...y A

. HomunansHoOe Hanpspkenwe,.......U, B

. HomunansHas yactora Bpamesus, N, %l

. ConpoTuBiaeHuE OOMOTKH SIKOPS,..Rj Om

. ConpoTuBieHrne 0OMOTKU BO3OYKICHHUS, . ........
.......................................... R Om_
KIL oo n

TpebvyeTcst OUpeneInTh:

© 0o N o g bk~ wbhPE

10.
11.

MorHoCTh oTpedsieMyro aurareneM u3 cetu (P);
HoMmuHasbHBIH BpaIlialomnii MOMEHT Ha Baiy (M,);

Tok 0OMOTKH BO30YKA€HHS IPH HOMHUHAIBHOU Harpyske (lg);
Toxk sikopst ipu HoMuHasHOU Harpyske (l);

ConpoTHuBiIeHHE ITyCKOBOTO peocTaTta Ry mpu myckoBoM Toke |, = 2,5 1,;;
31C obmoTkwu sikopst (E),

Yacroty BpateHust Xoia0cToro xonaa (Ny);
DIEKTPOMArHUTHYIO MOIITHOCTD (Py);

CyMmmy nioTepb MOIHOCTH (Y P);

Onekrpudeckue norepu (Ps);

[ToTepu MarHuTHBIE U MEXAHUYECKUE

(Py + Phy).
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Penrenue:

1.MourHoCcTh moTpediisiemMas IBUTATENIeM U3 CETH:

P
n
2.HoMuHaJIbHBIN Bpalaloliii MOMEHT Ha Baly:
P
M, =955 L=
nH
3.Tok 0OMOTKHM BO3OYKICHHS:
U H
l,= —=
RB
4.Tox sKopst:
L=1-ls=
5.ConpoTuBiieHHE MTyCKOBOTO PeocTara:
U
Rn = Rﬂ =

IH

6. OJ1C oOMOTKH sIKOpAL:
E=U,—1,- R,=

7. HactoTa BpaleHus X0JI0CTOro X01a:

8. DNeKTpoMarHuTHasi MOIIHOCTh:

P,,=E -1, =
9. CymMa norepb MOIIHOCTH:

YP=P1-P,=
10. DnexTpuueckue NoTepu:
Py =Py + Py =17 R+ 1> R =
11. ITorepu MarHUTHBIE U MEXaHUYECKHE:
Py+Py=YP-P,=

12. Hepe‘{I/ICHI/ITB Ha3BaHUA Y3JI0OB U JIeTajiell MallluHbI IOCTOSHHOTO TOKAQ, YKa3aHHBIX Ha PUCYHKC
CHOCKaMH.
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BapuanThl 3a1aHuii 11 IPaKTHYECKOH padoThl Ne 5

UcxonHble qanHble

‘E" Homu- Homu- Homu- Homu- K.ILJ. Conpotus- | ConpoTus-
g HaJlbHas HaJlbHas HaJIbHOE HaJIbHBIN n JeHue JeHue 00-
S | MomHOCTB | wYacToTa HaIpspKe- TOK OOMOTKH | MOTKH BO3-
o Pu BpaIeHus HUE IH SIKOPS OyXXaeHus
= (xBT) NH Un (A) Rsa Rs
(06/MuH) (B) (Om) (Om)
1 4,5 3000 220 24,3 0,84 0,265 417
2 4,5 1500 220 254 0,80 0,403 109
3 4,5 1000 220 25,2 0,81 0,517 137
4,5 750 220 26 0,78 0,577 147
4
5 4,5 3000 110 48,5 0,84 0,066 103
6 4,5 1500 110 51 0,80 0,101 83
7 4,5 1000 110 50,5 0,81 0,161 62
8 4,2 750 110 48,9 0,78 0,149 64
9 4,3 3000 220 23,5 0,85 0,225 420
10 4,4 1500 220 251 0,80 0,410 106
11 4,5 1000 220 27,1 0,83 0,545 152
12 4,5 750 220 24.8 0,82 0,507 134
13 4,5 3000 110 47,2 0,83 0,072 105
14 4.4 1500 110 49 0,81 0,103 58
15 4,3 1000 110 52,1 0,82 0,158 64
16 4,5 750 110 48,2 0,79 0,153 65
17 4,3 3000 220 25,1 0,82 0,258 421
18 4,2 1500 220 24,8 0,81 0,414 111
19 4,3 1000 220 23,9 0,83 0,522 141
20 4.4 750 220 27 0,79 0,567 149
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21 4,5 3000 110 62 0,80 0,068 46
22 4,6 1500 110 66 0,78 0,082 52
23 4,4 1000 110 58,2 0,79 0,095 66

7.10. TunoBbIe 3a1aHuA 1)1 OLEHKH ocBOeHUA TeMbl 1.10.
«OCHOBBI JIEKTPONPUBOIA. JJIeMEHTbl aBTOMATHKH»

7.10.1. Boripochl Il YCTHBIX OTBETOB

1. U3 kaKux 3J€MEHTOB COCTOMUT 3JIEKTPOIPUBO]L?

2. YUro Ha3bIBaeTCA TEMIEPATYPOIl eperpeBa 3JeKTpoABUraTes?

3. Kakoii pexxuM paboThI 3JIEKTPONIPUBO/IA HA3BIBACTCS TUTCITLHBIM?

4. Kaxoii pexxum paboThl 2JIEKTPONPUBOA HA3bIBAETCS KPATKOBPEMEHHBIM?

5. Kakoii pesxuM paboThI 3JIEKTPOIIPUBO/IA HA3BIBACTCS IOBTOPHO-KPATKOBPEMEHHBIM?

7.10.2. IIpakTnyeckas padora Ne 6
«BpI0Op dJ1eKTpOABHUIATEIS VIS JJIEKTPONPHBOAA».

Heo6xoanMo BBIOpaTh 3JIEKTPOABUTATEINb TIOCTOSHHOTO TOKA MApaIEIbHOTO BO30YKICHUS 13
cepud I1 17151 3aMeHBI 3JEKTPOJIBUTATEINS METAJUI000pa0aThIBAIOIEr0 aBTOMATa, pabOTAOILEro B
IIPOJIOKUTENBHOM PEXKUME:

HeoOxomuMast 4acToTa BpalleHUs YJICKTPO-IBUTATEIIS: n= 06/ MUH>

HanpsokeHne muTaHus 3J€KTPOIBUTATEIS
U= B;

[Tpoa0mKUTENBHOCTD IUKIJIOB PAOOTHI DJIEKTPO-ABUTATEIIS:

ty = CEK; t, = CEK;
t3 = CEK; ty = CEK;
ts = CEK; te = CEK;

Tox, moTpeOIsIEMBIN SIIEKTPOABUTATEIIEM B KAXKIOM
IUKJIIE pabOTHI:

I = A; I = A; I3= A;
I, = A; Is= A; Ig= A;
Bri6op:

1. OnpeﬂenﬂeM SKBUBAJICHTHEIA TOK SJICKTPOABUTATCIIA:

ZI%t
[3K = |—=
\l It
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2. OHpeHeﬂHeM 3KBI/IBa.HeHTHyIO MOIITHOCTBb 3HeKTp0IIBI/IFaTeHH:
P3K =U- 13}( =

3. J114 npoJOKUTEABHOTO PEXKUMa MOLTHOCTD 3JIEKTPOABUIraTEls ABUraTENs BHIOUPaEM U3 yc-
noBuit:  Pyoy = Poor lTuowm = L

ITo xaTanory BeIOMpaeM 3JIEKTPOIBUTATEIb

, IMCIOIIIHIA:
HomunaneHyro MomHOCTS Py = kBrT;
Homunanbublii TOK [y = A;
Hanpspokenune U = B;
YacToTy Bpalenus N = 00/ \un

BapuanTtsl 3a1aHUH VI NPAKTHYECKOH padoThl Ne 6

Ne | Hampsi- | Yacrota [Ipo10mKUTENBHOCTD IUKIIOB PAOOTHI Tok, moTpebIsieMBbIii SEKTPO-
Ba- | )KeHue | BPAMICHHA 3JIEKTPOIBUTaTEIIs JIBUTATEJIEM B TEUEHUU

pu- | U (B) n (cex) Ka)JIOT0 ITUKJIa

aH- (06/MI/IH ) (A)

Ta t t, ts ty ts te | L | L || 1| 5] I
1 220 3000 |100 (160 220 (120 |180 | 24010 | 30|50 |60 [40 |20
2 220 3000 |110 {170 | 230 {130 {190 | 250 |30 |50 [60 (40 (20 |10
3 220 3000 |120 | 180 |240 | 140 {200 |260 |50 {60 |40 |20 |10 |30
4 220 3000 | 130 |190 | 250 |150 {210 |270 |60 [40 |20 |10 |30 |50
5 110 3000 | 100|160 | 220 [ 120 {180 |240 {40 |20 |10 |30 |50 |60
6 110 3000 |110 {170 | 230 {130 {190 | 250 |20 (10 [30 (50 |60 |40
7 110 3000 |120 180 | 240 | 140 |200 |260 |10 |30 [50 |60 [40 |20
8 110 3000 | 130 {190 | 250 | 150 |210 |270 |30 |50 [60 (40 (20 |10
9 220 1500 |100 | 160 | 220 | 120 {180 | 240 {50 |60 {40 (20 |10 |30
10 | 220 | 1500 |110 | 170 | 230 |130 | 190 | 250 | 60 |40 |20 |10 |30 |50
11 220 1500 |120 | 180 | 240 | 140 |200 | 260 {40 |20 |10 [30 |50 |60
12 220 1500 |130 | 190 | 250 | 150 (210 | 270 {20 |10 {30 (50 |60 |40
13 110 1500 |100 | 160 | 220 | 120 {180 | 240 {10 |30 |50 {60 |40 |20
14 110 1500 | 110 {170 {230 | 130 | 190 | 250 |30 |50 |60 |40 |20 |10
15 110 1500 | 120 | 180 | 240 | 140 | 200 | 260 |50 |60 |40 |20 |10 |30
16 110 1500 | 130 | 190 | 250 | 150 | 210 | 270 |60 |40 |20 |10 |30 |50
18 220 1000 | 100 | 160 | 220 | 120 | 180 | 240 |40 |20 |10 |30 |50 |60
19 220 1000 |110 | 170 |230 {130 {190 | 250 {20 |10 |30 (50 |60 |40

N
o

220 1000 | 120 | 180 | 240 | 140 [200 | 260 |10 |30 |50 |60 |40 |20
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21 | 220 1000 | 130 | 190 | 250 | 150 [210 |2/0 |30 |50 |60 |40 |20 |10
22 | 110 1000 | 100 | 160 |220 | 120 [180 | 240 |50 |60 |40 |20 |10 |30
23 | 110 1000 | 110 |170 | 230 | 130 [190 | 250 |60 |40 |20 |10 |30 |50
24 | 110 1000 | 120 | 180 | 240 | 140 [200 | 260 |40 |20 |10 |30 |50 |60
25 | 110 1000 |130 | 190 | 250 |150 |210 |2/0 |20 |10 |30 |50 |60 |40

7.11.1. Bonpochl 1Jis1 YCTHBIX OTBETOB

0O 01T, WK

7.11. TunoBble 3aJaHuA 1J9 OLEHKHN ocBoeHus TeMmbl 1.11.
«Ilepenaua u pacnpenejieHue JIEKTPUIECKOH IHEPTHUID)

. UTo Ha3bIBaeTCA JIEKTPUUYECKOMN CEThIO?
. Kak paznuuarorcs 31ekTpudeckue ceTu 1o pojy Toka?

. Kak paznuyaroTcst 35eKTpUuecKre CETH 110 HANPSKEHUIO?
. UTo Ha3bIBaeTCs MoTepei HanpsHKeHus?
. Kakue Bunpl npoBooB Bel 3HaeTe?

. Kakas cxema pacripeneHus 3J1eKTpOIHEPT U Ha3bIBAeTCs PaJuaabHON?

. Kakas cxema pacrnipieneHus 3JeKTpodHEpruy Ha3blBaeTCs MarucTpajibHON?
. Jlns1 yero npenHa3HavYeHbl IUIABKUE IPEJOXPAHUTETN?

9. 1yt uero npeaHa3HAuYEHbl aBTOMATHYECKUE BO3IYIIIHBIE BBIKITIOUATE TN ??

10. Kakas BennurHa TOKa cyuTaeTcs 0€3ycliOBHO ONMAcHOM i YenoBeKka?

7.11.2. llpakTnyeckas padora Ne 7

«Pacuert ceueHus kabeJieii Mo JoMycKaeMoii TOKOBO# Harpyske
H MoTepe HANPSKeHUsD).

Z!aHO:

DNEKTPOBEHTUWIATOP TpeX(Pa3HOro TOKA MOIyUYaeT MUTAHUE OT PACIPENETUTENLHOTO IUTA.

1. HanipspkeHue Ha muTe . ........ U= B

2. MoutHoCTh BEHTHIISTOPA ...... Py = kBT

3LKILI: oo, n=

4. Koo huimeHt MOIIHOCTH. ...COS ¢ =

5. JlnmuHa KAl ..oooovveeeenaannnn, = M

6. Martepuai TOKOIPOBOISIINX KT Kabes

7. Y nenwpHas AIEKTPONPOBOJIHOCTD Y= _LZ
Om- mm

8. I[OHYCKaGMaSI MOPONCHTHAA MOTCPS HAIIPAKCHUA
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9. Homnyckaemast INIOTHOCTb TOKA... J = >

MM

Tpebyercs paccuntaTh HEOOXOAMMOE ceueHue Kabens u BeIOpaTh OnrKaiiiiee cTaHIapTHOE 3HAYCHHUE.

Pacuer:
1.0npenensieM 10MycKaeMyro MOTEPIO HANPSKEHUS OT pacipeaeTuTEIbHOrO IKUTA 10 3JIEKTPO-
BEHTUIIATOpA!

_ AUr-u,
100

AU

2. OnpezensieM HapsHKEHUE Ha 3aKUMaX BEHTUIATOpA:
U=U-AU=

3. OnpenernsieM NOTPEOIISIEMYIO MOIIIHOCTh U3 CETHU:

4.0npenensieM aKTUBHYIO COCTABJISIONIYIO TOKA AJIEKTPOIBUTATEIIS:
_ R _
J3-U -cos 1)

la

5.0npeﬂenﬂeM PCAKTUBHYIO COCTABJIAIOIYHO TOKA:

lb=1l."sing =

6.0mnpenensiem oOUi TOK Kabes:

| = \1a®+1p* =

7. OnpenensieM HE0OX0IMMOE ceueHne Kabems 1o 3aJJaHHOM MToTepe HAPSKEHUS:

V3¢
Sy= — =
y-AU

8. OmpenenseM HEOOXOIMMOE CEUCHHE KaOeIs 1O JOMYCKaeMOM MIIOTHOCTH TOKA:

9. bepém HanbosblIee BHIYUCIEHHOE CeUeHHNE KaOemsl U OKPYIJIsieM 0 OivrKaiIiero

CTAHAAPTHOTO 3HAYUCHUS 110 Ta6J'II/II_IC:
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17 11 220 081 | 0,86 | 53 34,5 aJIlOM 4,1 2,6 230
18 12 220 082 | 0,87 | 55 34,5 aJIIOM 4,2 2,5 230
19 13 220 0,74 | 0,88 | 57 34,5 aJIIOM 4,3 3,5 230
20 14 220 0,73 | 0,89 | 59 34,5 aJIOM 4,4 3,6 230
21 5,5 380 0,78 | 0,82 | 60 57 Me/lb 2,5 2,6 390
22 6,5 380 0,79 | 084 | 61 57 Me/b 2,4 2,7 390
23 7,5 380 0,80 | 0,86 | 62 S7 Menb 2,3 2,8 390

7.13.1. Bonpocs! AJis1 YCTHBIX OTBETOB

1. Uro u3ydaer paszen 2IeKTpOHUKA?

2. Yto Ha3bIBaeTCsl COOCTBEHHOM MTPOBOJUMOCTHIO IO YIIPOBOJHUKOB?
3. Kakas 371eTponpoBOIHOCTh HA3bIBAETCS MPUMECHOM ?

7.13. TunoBble 3a1aHus 1JA OLIEHKH OCBOCHHSA TeMBbI 2.1.

«Pusnveckne O0CHOBBI JJICKTPOHUKHN»

4. Kakas npruMech B KpUCTaJLJIE€ MOIYIPOBOIHNKA HAa3bIBAETCS JOHOPHOM?

5. Kakas mpumech B KpHCTAJLIE MOJIYIIPOBOJHUKA HA3bIBACTCS aKIICTITOPHOM?
6. Kakyto 21eKTponpoBOAHOCTh 00ECTICUHYBAET IOHOPHAS PUMECH?
7. Kakyto 31eKTpOnpoBOHOCTh O0ECTIeUnYBAET aKIIENTOPHAS IPUMECH?

8. Kakue HocuTenu 3apsi/1oB SIBJISIOTCS OCHOBHBIMU B KpUcTasie N - Tumna?
9. Kakue HoCUTENN 3apsii0B SABISIOTCS OCHOBHBIMM B KpUCTAJLIE P - TUMA?
10. Kakoe BkiIt04eHHE p - N -Tiepexo/ia B JEKTPUUECKYIO LIeNb Ha3bIBAETCSI MPSAMBIM?

11. Kakoe BKJIIOUCHHE p - N -TICPEXO0Ja B JJICKTPUYCCKYIO ICNIb HA3bIBACTC O6paTHBIM?

12. N300pa3ute BOJBTAMIIEPHYIO XapaKTEPUCTUKY p - N -TIepexoa.

12. Kaxoii npu6op Ha3bIBalOT MOIYIPOBOIHUKOBBIM IHOIOM?
13. Yro Ha3bIBaETCS BOJBTAMIIEPHOMN XapaKTEPUCTHUKOH IMTOIYIIPOBOIHIHKOBOTO

14. N300pa3uTe BOIbTaAMIEPH YIO XapaKTEPUCTUKY MO YIIPOBOJHUKOBOIO INO/1A.
15. Kakoit npubop OUINONISIpHBIM TPaH3UCTOPOM?

16. Ha3oBuTte MaTepuansl OTHOCSIIMECS K OTYIPOBOAHUKAM?

nuona?

17. Kak Ha 3JeKTpH4eCcKUX CXeMaX YCIOBHO 0003HAYaIOT MOIYIPOBOIHUKO-

BBII MO ?

7.13.2. JIabopaTopHasi pa6ora Ne 9

«HUccaenoBanue IOJYNIPOBOAHUKOBOI'0O 110AA.

BoabT-aMnepHasi XapaKTepUCTHKA
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eab padoThbI

HccnenoBarh 0AHOCTOPOHHIOIO IPOBOAUMOCTD IOJIYIPOBOAHUKOBOIO Auoaa. OnpenenuTsb
BIIMSIHME BHEILIHETO HapsKeHUs (IpsMOro U 00paTHOI0) Ha MPOBOAMMOCTb Auoaa. OnpenenuTsb
NpsIMOI ¥ 0OpaTHBIN TOKU AMO0/a. BEIYMCANTD BETMYMHBI BHYTPEHHUX CONPOTHUBICHUN AMOAA IPU

PA3JIMYHBIX 3HAYCHUAX MPAMOIo U 06paTHOFO Hapr[}KGHI/Iﬁ 1 TOKOB.

IMopsinok npoBeaeHusi padboTbl

1. Ha nma6oparoprom ycrpoiictBe K — 4826 cobGpath cxemy ¢ IpsIMbIM BKJIIOUEHHUEM
nuona J1 (Beikmrouarenu Ki, Ko Bkirodensl, Beikitouarenu Kz, K4 BoIkTIOUCHBI).

R3 Tp

A

R1

R2

[y

©

_OT

2. W3menss HanpspbkeHue Ha quone [l ¢ momorpio peoctata Rz ot 0 10

[IOKa3aHUs BOJIbTMETPA U aMIIepMeTpa U 3aHECTU B Tadiumy 1.

n

[To popmyne Rnp = |
np
3aHecTd B Tabmuiy 1.

B cusate

BBIUUCJIUTB BCJIMYUHBI BHYTPCHHHUX COHpOTI/IBHeHI/Iﬁ Juoga U

Tabmura 1

Unp,
B

Inp,
MA

Rnp, Om

3. Bxmtounts nuon J1 B oopatHoM Hampasienuu (Beikimtouatenu Ki, Ko — Beikmtodenst, Kz Ka
- BKJIto4eHbl). M3MeHss HanpspkeHue Ha nuoze [l ¢ momorsio peoctata Rz ot 0 1o
B cHsATh moka3aHus BOIBTMETPA U aMIIepMETpa U 3aHECTH B TaOnuiLy 2.

Uo6

ITo popmyne R,; = BBIYMCIINTH BEJIMYNMHBI BHYTPEHHHUX CONPOTUBIICHUN JU0/1a

I 06
IIPpU CHATBIX ITOKa3aHUAX BOJIBTMETpPA U 3aHECTU B Ta6J'II/II_[y 2.

Tabnuia 2

U06,
B

|06,
MA

Ros, OM
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4. Boruncautb Ko3QPUIUEHT BHIIPSAMIICHUS IPU 3HAYCHUSAX HANPSHKEHUS

g l.s B
Unp=____B: .
140
5. TlocTpouTh BOJBTAMIIEPHYIO XapaKTEPUCTUKY AUOA (HA OTJACIBHOM JINCTE MUJLTUMET-
pOBOiIi Oymarm).

6. CraenaTh BBIBOJIBI 10 pe3yiibTaTaM padOoTHhI.

7.14. TunoBble 3aJJaHUA 1J ONCHKH O0CBOCHUSA TEMbI 2.2.
((aﬂeKTPOHHBIe BBINIPAMUTEIN U CTﬂﬁI/IJ'[Hl}aTOpBI»

7.14.1. Bonipochl Il YCTHBIX OTBETOB

1. KakoBo Ha3Ha4YeHHUE BBITIPSMUTEIIEH TIEPEMEHHOTO TOKA.

2. HauepTuTh CXeMy OJJHOTIONYIIEPUOIHOTO BBIMPSIMHUTENS U TIOSCHUTD IPUHIIUII €TI0
JICHCTBHS.

3. HauepTuTh cxemy ABYXIOTYIEPUOTHOTO BEIIPSIMHUTENS U OSICHUTD IPUHIIUIL €70
IEUCTBUSL.

4, KakoBO Ha3HAYCHHUE CTJIAKUBAIOIIUX (DUIBTPOB.

5. Haznauenue ctabuian3aTopoB HAIPSKEHUS U TOKA.

6. HauepTuTh cxemMy 0JHO(Pa3HOTO MOCTOBOTO BBITIPSIMUTEIIS U TTOSICHUTH IPUHIIHIT €T0
JIEUCTBUSL.

7. HaueptuTh cxemy Tpex¢a3HOro MOCTOBOTO BBITIPSIMUTES M TIOSICHUTH MPUHIIUTI €T0
JICHCTBUS.

8. IlosicHUTH PUHIIUT PAOOTHI EMKOCTHOTO CTIIAXKHBAIOIIETO PUITHTPA.

9. IosicHUTH PUHIUT PAOOTHI UHAYKTUBHOTO CTJIQXKHBAIOIIETO PUIHTPA.

10. Kak noBnusieT yBeIHMYE€HHE YACTOThI MUTAIOIIETO HANIPSDKEHUS Ha paboTy

€MKOCTHOT'O CTJIQKHBAIOIIETO PUITBTPa?

7.14.2. JIabopaTopHasi padora Ne 10

«HUcceaenoBanue u Pacu€eT MapaMETpoOB BBINIPAMUTE/ISA ¢ UCITIOJIB30BAHUEM ocul/m.ﬂorpa(ba»

Henb padoTsl
HccnenoBanue nporecca BBIIPSIMIIEHUS IEPEMEHHOTO OJHO(PA3HOIO CHHYCOUAATIBHOIO TOKA Ha
sKpaHe ociuriorpaga. OnpeaeneHre OCHOBHBIX TAPaMETPOB BHIIPSMIIEHHOTO TOKA 110 UCXOAHBIM
rapaMeTpam BBIIIPIMUTEI.

ITopsinok npoBeneHust padboTbl

I. Ha na6oparopHom ycrpoiictBe K - 4826 coOparh cxeMy OJHOMNOIYHNEPHUOTHOTO BBINPSMIICHUS
MepeMEHHOT0 0IHO(a3HOTO CHHYCONIAIBHOTO TOKA M ITOKA3aTh IPETOIaBaTENIo. .



Il. TlogkmounB K cxeme ocuuuiorpad, M3yduTh Ha €0 SKpaHE IMPOLIECC BHIMPSIMIICHUS
MIEPEMEHHOTI'0 TOKA.

I1l. Ucnonb3ys cienyromiye UCX0IHbIE TapaMeTPhl BBIIPSIMUTEIS:
1. neiicTByOIEEe 3HAUCHUE HANIPSDKEHUS Ha MIEPBUYHON 0OMOTKeE TpaHchopMaropa:
UU=__ B
2. neicTBylolee 3HAaYCHHUE HAMIPSDKEHUS. Ha BTOPUYHON 00MOTKe TpaHcopmaTopa:
Up=_ B
3. CONpOTHBIIEHUE HATPY3KHU:

Ru = Om,

Omnpeaeanrn

1. AMHJ’II/ITyI[HOC 3HAUYCHUC HaHpH)KeHI/I}I Ha BTOpH‘IHOﬁ 06MOTKC TpaHC(bopMaTopa:
U, =+2-U, =
2. TTocTOSTHHYIO COCTABIISIFOILYIO BBIIPSMIICHHOTO HAIPSHKEHUS:

T

3. TlocTosiHHYIO COCTABIIAIOILYIO BBIPSMIEHHOTO TOKA:

4. Koadodunuent tpanchopmainuu Tpanchopmaropa:

U
B:—zz
Ul

5. AMIUIMTYZly IepBOI TapMOHMKH BBIIPSMIIEHHOT'O HANPSKEHUS:

n-U,
6. Koadduuument nynpcanuy BhITPSMIEHHOTO HANPSKEHUS:
n U o

7. JomyctuMoe oOpaTHOE HAMPSHKEHUE Ha TUOJIE:
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UTéES =U

= om =

IV.  Tloctpouts rpaduku HampspKEHHsT M TOKAa 10 W IIOCJIE BBIIPSAMICHHS M yKa3aTb
apaMeTpsl.
V. CaenaTh 3aKIIIOYEHHE 110 Pe3yJIbTaTaM JIa00paTOPHOH pabOTHI.
BapuanTsl 3aganuii 1uis JsadbopaTopHoii padoTsl Ne 9
o HaumenoBanue napamerpos
c% Hanpsixenue Hanpsixenune ConpoTuBieHue
§ HEepBUYHON OOMOTKH BTOPUYHOI 0OMOTKH Harpy3KH
2 TpaHncpopmaropa TpaHnchopmaropa Rn (Om)
= Ui (B) U2 (B)
1 220 50 25
2 215 48 24
3 210 46 23
4 205 44 22
5 200 42 21
6 195 40 20
7 190 41 20,5
8 225 52 26
9 230 54 27
10 235 56 28
11 240 58 29
12 245 60 30
13 250 62 31
14 255 64 32
15 260 66 33
16 265 68 34
17 270 70 35
18 275 72 36
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19 280 74 37

20 285 76 38
21 290 78 39
22 295 80 40

7.15. TunoBble 3aaHuA AJIS OLIEHKH OCBOCHHSA TeMEI 2.3.
«JIeKTPOHHbIE YCUITUTETIN»

7.15.1. Bonipochl VIl YCTHBIX OTBETOB

1. JInst yero npUMEHSIOTCS 3JIEKTPOHHbBIC YCUIUTEIH?
2. JInst 4ero B OCHOBHOM MPUMEHSIFOTCS yCHUITATENU H13Koi yactoTel (YHY)?

3. 715 9ero mpuMeHSIOTCS IBYXTaKTHBIC YCUITUTEINN ?
4. Ha kakuXx 37eMeHTax COOMparOTCs yCUIINTENN HU3KONW YaCTOThI?

5. UeM OTIMYAIOTCS OJTHOTAKTHBIE YCHIIMTEIN HU3KON YAaCTOTHI OT JBYXTaKTHBIX?
6. Kakas cBsI3b B 3JIEKTPOHHBIX YCHIIMTEISIX HA3bIBAETCS OOPATHOM ?

7.16. TunoBble 3aaaHNA A OLEHKH 0CBOCHUHA TeMBbI 2.4.
«JIeKTPOHHBbIE TEHEPATOPHI U U3MEpPHUTeIbHbIe NMPUOOPHD)

7.16.1. Boripochl 111 YCTHBIX OTBETOB

. J1aTb onipezienieHne 3JEKTPOHHOMY F€HEPATopYy.

. laTh omnpeeneHre MyJIbTUBHOPATODY.

. [losicHuTe Ha3HAUEHHE IEKTPOHHBIX BOJIBTMETPOB.

. Kakue ocHOBHBIE THUITBI JIEKTPOHHBIX BOJLTMETPOB BhI 3HaeTe?

. IloscuuTe Ha3HAUEeHUE QJICKTPOHHOT' O ocunnnorpa(pa?

. Kak monmyuarot nzo0pakeHue Ha 3KpaHe 3JeKTPOHHO-TTy4eBOU TpYOKH?
. [lnst yero npenHa3zHaveH HUPPOBON MyIbTUMETP?

N0 O A WDN

7.17. TunoBble 3aaHUA AJA OLEHKH OCBOEHUA TeMBI 2.5.
«HHTerpanbHbIe cXeMbl MUKPO3JIEKTPOHUKH.
Muxponpoueccopsl # MUKpPO — IBM»

7.17.1. Boripochl VIl YCTHBIX OTBETOB

1. Matb onpenenenne noayrnpoBOJHUKOBOM HHTErPAIbHON MUKPOCXEMBI.

2. JlaTp onpeneneHne HHTErPaIbHON MUKPOCXEMBI.

3. Ha xakue BUJIbI JENATCA HHTETPAIbHBIE MUKPOCXEMBI 110 KOHCTPYK-
TUBHOMY HCIIOJIHEHUIO.

4. Kakoil ycuinTenb Ha3bIBa€TCs onepanoHHbIM yeunuteneM (OY) n
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Kakue (YHKIIMH OH MOXET BBIIOJIHATH?
5. [laTp onpeneneHue TpUrrepy.
6. Jlath onpenenieHue perucTpy.
7. 1aTth onpenesieHue CyMmmMaTopy.
8. llath onpenenenune apupMeTHIeCKOMY YCTPOHCTBY.
9. latb onpeneseHne nporeccopy.

8. CTpyKTypa KOHTPOJIbHOIO 32/IaHUs /IJIs IPOMEKYTOUHOMH aTTecTalnu (IK3aMeHa)

1. OtBer Ha JBa TEOPETUUYECKHUX BOINPOCA.

2. Pemienue o1HOM MpaKkTUYECKOH 3a1aun U3 3aaunmka: bepéskuna T.D. 3agaynuk no oomeit
JIEKTPOTEXHUKE C OCHOBAMM IEKTPOHUKU: YueOHOe mocodue sl CTyJeHTOB
HEDJIEKTPOTEXHHUUECKUX CPEAHUX CIIeIUaNbHBIX YueOHbIX 3aBeaennii/T.d. bepéskuna, H.I'.
I'yces, B.B. MacnennukoB. — M.: Beiciias mkosa, 2001. 380 c.: u

8.1.IlepeueHb IK3aMeHAIIMOHHBIX BOIIPOCOB

WN -

O© oo ~NO O~

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.

20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

. Dnexrpuueckoe nojie. 3akoH Kysona.
. HanipsixenHOCTB stekTprdeckoro nois. Ilorennuan. Hanpsoxenue.
. IIpOBOAHMKY U TUAIIEKTPUKHU B AIEKTPUUYECKOM IoJIe. HanpsykeHHOCTB 2JIEKTPUYECKOTO MOJIS

BHYTPHU IMIPOBOAHUKOB U TUIJICKTPHUKOB.

. DnekTpuueckas eMKocTb. [lockuii KoHaeHcaTOp. DHEPrusl FJAECKTPUIECKOTO MOJIA.

. [locnenoBarenpHOE, MapauieIbHOE U CMEIIAHHOE COSMHEHNE KOHIEHCATOPOB.

. Dnektpuueckuid Tok. Cuna Toka. [lmoTHOCTh TOKA.

. DIIEKTPOJABMKYILASA CUJIA U HATIPSKEHHE.

. 3akoH OMa U1l y4acTKa 3J€KTPUUYECKOM LEenH U JJIs1 TOJIHOM AJI.LETIH.

. DIIEKTPUUECKOE COMPOTUBIIEHUE U TTPOBOJIUMOCTD. Y ICIBHOE AJI.COMPOTUBIICHUE U YAETbHAS

IIPOBOJUMOCTb.
[lepBsiit 3akoH Kupxroda 11 31eKTpruuecKoi HernH.

[TapannensHoe coeIMHEHNE PE3UCTOPOB (COMPOTUBIICHHUI).

[TocnenoBarenbHOE COETMHEHHUE PE3UCTOPOB (COMIPOTUBIICHUH).

OnexkTpuyeckas paboTa U MOIIHOCTb.

Bropoii 3akon Kupxroda st aaexTpuueckoil nemnu.

MarunuTHoe nosie. MaruuTHast UHAYKLIUSA. AGCOTIOTHAs U OTHOCUTEIbHAs MarHUTHAsI
MIPOHUIIAEMOCTH Cpeibl. MarHUTHBIN MOTOK.

HanpspkeHHOCTh MarHUTHOTO noJis. MarantHoe HanpsbkeHue. HamaranunBaromas cuna.
[TonHbI TOK Yepe3 3aMKHYTHIM KOHTYp. 3aKOH MOJHOTO TOKA.

HamaranunBanue eppoOMarHUTHBIX MaTEpUANIOB.

[Muknuueckoe nepeMaranuuBanue. I 'ucrepesuc. MarHuToMsArkue 1 MarHuTOTBEPIbIE
MaTEepHaJIbL.

Maruutssle nenu. 3akoH Oma u 3akoHbl Kupxroda 1ist MarHUTHOM 1eMH.

DneKTpoH B MarHuTHOM nosie. IIpaBuiio neBoii pyku.

[IpoBOAHMK C TOKOM B MarHUTHOM I10Jie. 3aKOH AMmIepa.

S/1C »51eKTpOMarHuTHOM MHAYKIIMK B TPOBOAHMKE. [IpaBuiio nmpaBoi pyku.

O/1C 3neKTpOMarHuTHOM MHAYKIIMH B KOHTYPE.

ITpunnun Jlenna.

[ToTokocnennene 1 ”HIYKTUBHOCTh KaTYIIIKH.

S/1C camonnaykiuu. 9/1C B3auMOMHIYKIIMU. DHEPIHsl MATHUTHOTO MOJISI KATYILKH.
Ompenenenue, MOydeHUE U N300paKeHNE TTIEPEMEHHOTO TOKa.

[TapameTpsl IEPEMEHHOIO TOKA.
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30.
31.

32.

33.
34.

35.
36.

37.
38.
39.

40.
41.
42.

43.
44,

45,
46.
47.
48.
49,
50.
o1,
52.

53.

54.

®da3za nepemenHoro Toka. Casur ¢as.

[Tonyyenue Tpexdasznoro nepemenHoro Toka. Bexkropnas quarpamma J/IC, Toka u
HaIPSDKCHNUS.

Coenunenne 0OMOTOK Tpex(a3zHOro FeHepaTopa U MPUEMHHUKOB AJI.OHEPTUH «3BE3J10M».
CooTHouleHus: Mexay (pa3HbIMU U JTMHEHHBIMU HANPSDKEHUSIMH U TOKaMHU.

YeTsIpex — U TPEXIIPOBOIHBIE 311NN Tpex(azHoro Toka. HaznaueHue HyneBoro mpoBoa.
Coenunne 00MOTOK Tpex(a3HOro reHepaTopa U IPUEMHUKOB 3J1.9HEPIHU «TPEYTOJIbLHUKOM.
CootHouienus: Mexay (pazHbIMU M TUHEWHBIMU TOKaMHU M HAIIPSDHKCHUSAMHU.

AKTUBHas, peakTUBHAs U MOJIHAsI MOIIHOCTb Tpexda3Hoii ai.uenu. Koapduuuent Mmomuoctu.
Y CTpoWCTBO M MPUHIIMIT ASUCTBUS ogHOGa3zHoro Tpancopmaropa. Koadumment
TpaHchopmaIum.

ABTOTpaHc(hopMaTOphl, U3MEPHUTEIbHBIE U TpeX(a3Hble TpaHC(HOPMATOPHI.

ITosydeHne Bpamaromerocss MarHUTHOTO I1OJIS

Y CTpoNCTBO M IPUHLIUII AEUCTBUSI aCHHXPOHHBIX JBUraTeneil. CkosbkeHue poropa. Yacrora
BpaILCHUS.

Crioco0pl IycKa aCHHXPOHHBIX JABUTaTENIEH.

PerynupoBanue 4acTOThI BpalEHUs, PEBEPCUPOBAHUE ACHHXPOHHBIX JIBUraTEIIEH.
YCTpOUCTBO U IPUHIUII JEHCTBUSL CHHXPOHHBIX T€HEPATOPOB U JBUTATEIIEH IIEPEMEHHOIO
TOKa.

YCTpoUCTBO U IPUHIUIT JEHCTBUS IeHepaTopa MOCTOSHHOIO Toka. Ha3HaueHne Kosuiekropa.
VY CTpONCTBO M NPUHLIUII ACUCTBUSI IBUTATENS IIOCTOSIHHOTO TOKa. Perynupyromee neicteue
npotuso — DJIC.

OOMoOTKa SKOpsI MaIIMHBI TOCTOSIHHOTO Toka. Kosnextop. Kommyranus.

CxeMmbl BO30OYX/IEHUSI TEHEPATOPOB MOCTOSHHOTO TOKA.

Cxembl BO30YX/IeHUSI JIBUTaTesell MOCTOSHHOIO TOKa. PeryiaupoBaHue 4acTOTBI Bpalll€HUS.
[TonynpoBonuuku. CoOCTBEHHAsI U IPUMECHAsSI IPOBOJUMOCTH.

ITonyuenune p-n — nepexona. BonpT-amnepHas XxapakTepUCTUKA.

Y eTpoUCTBO MOTYIPOBOJAHUKOBBIX JUON0B. BonbT-amnepHas XapakTepHUCTHKA.
bunonsipHbie TpaH3UCTOPBI. Y CTPOMCTBO U NMPUHLUI AeHCTBUA. CXEMBI BKIIIOUEHUS.
OAHOMOTYTIEpUOIHBIN BBITPSIMUTENb OTHO(PA3HOTO epeMEHHOro Toka. Cxema, IpUHLHUIT
JNEUCTBUA.

JIByX1IOJTyTIEpUOIHBIN BBITPSIMUTENb OJJHO(PA3HOTO EPEMEHHOI0 Toka. CxeMa, MpUHIUI
JNEUCTBUA.

WHAyKTUBHBIA M €MKOCTHBIM CriakuBaroniye (uiabTpbl BBIIPSIMIEHHOrO ToKa. HazHaueHue,
CXEMBI, IPUHIUI JIEUCTBUA.

8.2. DK3aMeHaALMOHHBIC 32124

3amaya 1.7

OnpenenuTs CHITy B3anMoeiicTBus AByX 3apsanos Q1 =3,5-107 Knu Q2=6 -107 Ku,
HaXOJAIIMXCS Ha PACCTOSHUU [ = 5 CM JIpYT OT Apyra 1 MOMEIIEHHbIX B BoAy. Kak nsmenurcs
CuJIa B3aUMOJICHCTBHUSI, €CITU BOAY 3aMEHHUTH: 1) TpaHC(HOPMATOPHBIM MaCiIOM; 2) CHUPTOM; 3)
KepocuHoM; 4) mapapuHom?

3amaya 1.13.

OnpeeuTh HAMPSKEHHOCTh AIEKTPHUECKOro MoJis, AekcTByrontero ¢ cunoit F = 5,4-10* H na
3apsan Q =1,8-108 Ko

3agaua 1.42.
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K konpencaropy emkxoctso C = 0,25 Mmx® nonseneno Hanpspkenue 1 =400 B. Onpenenuthb
SHEPIHUIO AIEKTPUUECKOTO MOJIsl KOHJEHCATOopa.

3amaua 1.51.

Konnencarops! emkoctsamu C1 = 10 Mk® u C2 = 15 Mk® coeauHeHbI MOCIEA0BATENbHO.
OrnpeenuTh UX SKBUBAJICHTHYIO €MKOCTb.

3agada 1.52.

Tpu xonaencaropa oauHakoBoit eMkocTH C1 = C2 = C3 = 12 Mk® coeJMHEHBI [TOCTIeI0BATEIbHO.
OmnpenenuTh UX YKBUBAJIEHTHYIO EMKOCTb.

3amaua 2.10.

OmnpenenuTh COMPOTUBIICHUE TPOBOAA, uMeroIero JiuHy | =150 mu quametp d=0,2 mm,

BBITTOJIHEHHOTO U3: 1) KOHCTaHTaHa; 2) natynu; 3) ctany; 4) pexpans; 5) miaTuHel; 6) aTOMUHHS.

3agaga 2.11.

Ornpeaenuts IJIMHY MEIHOTO M30JIMPOBAaHHOTO MPOBO/Ia, eciiu ero nuamerp d = 0,3 mm, a
conpotusnenue R =82 Owm.
3anayva 2.15.

Conporusienne mpooaa R = 2,35 Om npu aimure L = 150 M 1 quamerpe d = 1,5 mwm.
Omnpenenuts MaTepuai NIpoBOJa.

3agaua 2.16.

Onpenenuts quHY npoBoja quamerpoM d = 0,5 MM JUIs HarpeBaTeabHOI O 3JEMEHTa MPH
BKJIFOUEHUU €ro B ceTh ¢ HanpskeHueM U = 220 B nipu Toke notpednenus | = 6,5 A; u3: 1)
HUXpOMa; 2) KOHCTaHTaHa; 3) crany; 4) dexpans; 5) amoMunus; 6) Manranuaa. OnpeaenuThb
IJIOTHOCTD TOKA.

3amgaua 2.29

OrmpenenuTh SKBUBAJIEHTHOE COMPOTUBIICHUE JICKTPUUECKON 1IeTIH, PECTaBICHHOM Ha puc. 2.3,
ectd R1=2,50M, R2=60M, R3=20M, R4 =1,50OMm, Rs=3 Om.

3amgauga 3.11.

B 01HOpOAHOM MarHUTHOM I10JI€ HAXOUTCS MPSAMOJIMHENHBIA TPOBOAHUK € TOKOM | =25 A u
nmusoi L = 80 cM mox yriom 30° k BekTOpy MarHuTHO#H MEAYKIHK. ONpenenuTh MATHUTHYIO
WHAYKIUIO TOJIsl, €CJIM CHJIA, IEUCTBYIOIAas Ha mpoBoaHuK, F = 3,2 H.

3amaua 3.13.

OaHOpOIHOE MATHUTHOE TOJIe ¢ MarHUTHOW HHAyKnuen B = 1,0 Tu nelictByer Ha
PSIMOJIMHEHHBIHN TPOBOIHUK 0 TokoM ¢ cuioit F = 0,5 H. JInuna npoBoguuka L = 20 cm.
Onpenenuts TOK, MPOXOAAIIUHI 10 TPOBOJAHUKY, PACIIOIOKEHHOMY MEPHEHAUKYIISIPHO JIMHUAM
MAarHUTHOTO ITOJIA.

75



3amaua 3.20.

OmnpenenuTth, Ha KAKOM PAacCTOSTHUM OT IIPSIMOJIMHEIHOTO MPOBOJHUKA, HAXOIAIIErOCs B
BO3AYIIHOM cpene, mpu Toke | = 100 A nanpsbxkennocts H = 400 A/m. Onpenenuts WHAYKIUIO
II0JI B 9TOU TOUKE.

3amaua 3.26.

Tok, mpoXoasIIuii 1o KOJIBIIEBOMY IMPOBOJHKKY, | =25 A 1 co3maer HanpsKEHHOCTh
MarauTHOro nojs B rearpe H = 400 A/m. Onpenenuts quameTp KoJblia.

3agaua 3.39.

Onpenenuts cuily B3aMMOAEUCTBUSL IBYX IPOBOJHUKOB C TOKOM, PACIOJI0KEHHBIX Ha
pPacCTOSTHUM @ = 5 MM JIpYT OT JIpyra B BO3AYyXE, MO0 KOTOPBIM MpoxoasaT Toku l1 =30 A, I =75 A.
[IpoBoanuku umeroT 1auHy L = 200 MM Kaxablil.

3agada 3.49.

[IpsimonuHEHBINH TPOBOIHUK ¢ aKTUBHOM anuHOoM L = 0,45 M nepemeriaercs B 0IHOPOAHOM
MarHUTHOM TI0Je CO CKOpocThio V = 36 M/c o yriaom 70° k muuusm mosis. D. 1. ¢., HaBeJeHHas B
HeM, E = 14,6 B. Onpenenuts HanpsKEeHHOCTh MAarHUTHOTO T1OJISL.

3amgauda 4.15.

JlelicTBytonee 3HaueHue rnepemenHoro Toka B uenu | = 10,5 A npu yactore f= 1200 I'm1.
Onpenenuts €ro aMIUIMTYIHOE 3HAYEHHE, TIEPUO/ U YTIIOBYIO YacTOTY.

3agaua 4.16.

AMIUIMTYIHOE 3HAaYeHHE HaIlPsLDKEHUS IEPEMEHHOT0 ToKa ¢ nepuoaoM T = 2,23 Mc cocTaBisier
220 B. Onpenenuts AeicTByONIEe 3HAYCHUE ATOT0 HAMPSKEHUS U €r0 YacToTy.

3anaya 4.18.
MrHoBeHHOe 3HaueHue Toka | = 16 sin157t A. OnpenenuTh aMILTUTYIHOE U ACHCTBYIOIICE

3HAQYEHMS 3TOTO TOKA U €ro MePUoI.
3amaua 4.20.

. 2
JleiicTBytolIee 3HaU€HNE IEPEMEHHOTr0 ToKa B 1ienu | = 2,9 A, navanbHas ¢aza ¥; = 3T

3anucarb BBIPAXKCHUC IJII MTHOBCHHOI'O 3HAYCHHWA TOKA B HCNIH U ONIPEACTIUTD €0 aMIINIMTYHOC
3HAa4YCHUC.

3amaua 4.22.
[To snexTpuuecKoil memnu MpOXoUT MOCTOSTHHBIN TOK | = 4,4 A. OnpenenuTs aMITUTYAHOE

3HA4YCHUEC TOKA, KOTOpBIﬁ, mpoxoad 1mo TOM Ke TOCIH, BBIACIIACT TaKOC K€ KOJINYCCTBO TCIIJIOTHI,
YTO U IIOCTOSIHHBIM TOK.

8. JleMOHCTpaLMOHHbIE BADHAHTHI IK3aMeHAIIHOHHBIX OHJIETOB
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®EJEPAJIBHOE ATEHCTBO MOPCKOI'O U PEHUHOI'O TPAHCIIOPTA
OEJEPAJIBHOE T'OCYJAPCTBEHHOE OBPA3OBATEJIbHOE YYPEXKIEHUE
BBICIIEI'O NIPO®ECCHOHAJIBHOI'O OBPA30OBAHUSI
MOPCKOMN FOCYJAPCTBEHHbBIN YHUBEPCUTET
umenn aamupana I''.Heseanckoro

CAXAJIMHCKOE BBICHIEE MOPCKOE YUYUJIMIIE umenn T.B. 'Y)KEHKO

Otnenenune CIIO
S9K3AMEHAIIMOHHBIA BUJET N 1

JucuuminHa: « 9IEeKTPOTEXHUKA U DJIEKTPOHHUKA

CHCHI/IEUIBHOCTB: «Cy,HOBO}KI[CHHe»

1. Dnexrpnyeckoe noiue. 3akoH KyioHa.

2. IlapaMerpsl HEPEMEHHOIO TOKA: MTHOBEHHEBIE, AMILUIMTYIHBIE U JIEHCTBYIOIINE 3HAUYCHUS

OJ1C, HanpsDKEHUS U TOKA.
3. 3agaua 4.20

DK3aMeHaTop: / baesI.J. /
[Ipencenarenb MUKIOBOM KOMUCCUH / AmnekceeBa JI.M. /
[IpoTokon 3acenanus HUKIOBON Komuccuu No OT « » 20

OEJEPAJIBHOE ATEHCTBO MOPCKOI'O M PEYUHOI'O TPAHCIIOPTA
DOEJNEPAJIBHOE 'OCYJAPCTBEHHOE OBPA3OBATEJIBHOE YUPEXK/JIEHUE
BBICIIEI'O MPO®ECCHOHAJIBHOI'O OBPA30OBAHUSI
MOPCKOM T'OCYJAPCTBEHHBIN YHUBEPCUTET
umenn aamupana I''.Heseanckoro

CAXAJIMHCKOE BBICHHEE MOPCKOE YUYWJINIIE nmenu T.B. 'Y’ KEHKO

Otnenenune CIIO

9K3AMEHAIIUMOHHBINH BUJET N 2

Jucrmminna: « NeKTPOTEXHUKA U AIEKTPOHUKA)

CnenmanbHOCTh: «CyI0BOXKICHHUEY

1. HaHDﬂ)KeHHOCTI) U MOTCHIIM A SJICKTPUYCCKOTO ITOJIA. 3J’I€KTDH‘-I€CKO€ HaIpsaKCHUC.

2. IIapamMeTpsl IEPEMEHHOTO TOKA: IEPUOJ , VIJIOBAsl CKOPOCTh, IIMKINYECKAs 4acTOTa.

3. 3amaua 4.22

DK3aMeHaTop: / baes . /
[Ipencenarenb HUKIOBOW KOMUCCHU / AnexceeBa JILM. /
[IpoTokoi 3acenanust HIUKIOBOU KOMUCCUU Ne OT « » 20
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OcBoeHHbBIE 001Me KOMIIETEHIIUH

OcHOBHbBIE
NOATOTOBKH

noKa3arteJu pe3yJbTaToB

OK 1. IToHuMath CyIIHOCTb ¥ COITUATBHYIO
3HAYUMOCTh CBOCH Oymymieit mpodeccun,
MPOSIBIIATH K HEM YCTOWYHBBIN HHTEPEC.

JleMOHCTpanus HHTepeca K BRIOPAaHHOM
npodeccuu.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
JIeSITeNIbHOCTD, BEIOUPATh TUTIOBBIE METOBI U
CHIOCOOBI BBITTOJIHEHUS TPO(PECCHOHAIBHBIX
3a/1a4, OIIEHUBATh UX 3 (HEKTUBHOCTH U
KAauyeCTBO.

Br16op 1 mprMeHeHne MeToA0B U Crioco00B
peleHus 3aJaHuii 10 ANEKTPOTEXHUKE U
anekTponuke; OueHka 3((HEeKTUBHOCTH U
KauecTBa BBIMOJIHEHUS 3aJaHUM.

OK 3. Ilpuaumath peiieHust B CTaHJapPTHBIX
Y HECTaHJIAPTHBIX CUTYAIHsAX U HECTH 32 HUX
OTBETCTBEHHOCTb.

Pemenue crannapTHBIX U HECTAHJAPTHBIX
3a/laHu 10 3JIEKTPOTEXHUKE U DIIEKTPOHUKE.

OK 4. OcymiecTBasTh MOUCK U
WCIIONIb30BaHue HH(pOpMaIu, HEOOX0UMOM
U1 3¢ (HEKTUBHOTO BBITTOJTHEHUS
podhecCHOoHABHBIX 3a/1a4,
poeCCHOHATIBHOTO U JINYHOCTHOTO PAa3BUTHSI.

DddexTruBHBIN TOUCK HEOOX0UMON HHPOpPMa-
MM JIJTSL PELICHUsSI PA3IIYHbIX 3a/IaHHH 110
AIIEKTPOTEXHHUKE U AIEKTpOHUKe; Vcomp30Banme
pa3MYHBIX ICTOYHUKOB HH(OPMALINH, BKITFOYAS
JIICKTPOHHBIE.

OK 5. Ucnonp3oBate HHPOPMAIIIOHHO-
KOMMYHHKAaIIMOHHBIC TEXHOJIOI'UU B
podecCHoHaNBbHON AeSITEFHOCTH.

JlemoHcTpanus HAaBBIKOB UCIIOJIB30BaHUA
UH()OPMAIIMOHHO-KOMMYHHUKALIMOHHBIX ~ TEXHO-
JIOTUM TIPY BBINIOJHEHUH PA3JIMYHBIX 3aJaHUU IO
JJIEKTPOTEXHUKE U DJICKTPOHHUKE.

OK 6. Paborats B komMaHe, 3)HEKTHBHO
00IIaThCs ¢ KOJUIETaMHU, PYKOBOJICTBOM,
MOTPEOUTEIISIMHU.

OK 7. bpaTh OTBETCTBEHHOCTH 3a pabOTy
YJICHOB KOMaH/IbI (ITOTYMHEHHBIX), PE3YJIbTaT
BBITIOJIHEHUSI 3aJaHUM.

B3aumopneiictBue ¢ 00y4aromuMHCS, IPero-
JaBaTeNIIMUA U MacTepaMH B XOJ€ O0yUECHHUS.

CaMoaHanu3 U KOppEKLUs pe3ysIbTaToB
COOCTBEHHON pabOThI.

OK 8. CamocTosITENBHO ONPESAITh 3aJa4H
po(heCcCHOHATBHOTO U JIMYHOCTHOTO Pa3BUTHS,
3aHUMATBCS CAaMOOOpa30BaHUEM, OCO3HAHHO
TUTAHUPOBATH MOBBINICHUE KBATH(DUKAIIMH.

OpFaHI/I3aHI/IH CaMOCTOSTEIIbHBIX 3aHATUU npu
HU3YYCHUHU SJICKTPOTCXHHUKHU U IJICKTPOHUKH.

OK 9. OpueHTupoBaThCs B yCIOBUAX YACTOM
CMEHBI TEXHOJIOTHI B IPO(ECCHOHATBHOM
JeSITeTbHOCTH.

OK 10. Bnazets NMCbMEHHOM U yCTHOU
KOMMYHHUKAIMEW Ha TOCYAapCTBEHHOM U (HJTH)
WHOCTPAHHOM (QHTJIMHACKOM) SI3BIKE.

OcBoeHHBIC PO ECCHOHATBHbBIC
KOMIIeTEeHIIUH

OcHOBHBIE
MOATOTOBKH

NnoKa3aTesn pe3yJbTATOB

IIK 1.1. ITnanupoBaTe ¥ OCYHIECTBIIATh
MEPEXO0/l B TOUKY Ha3HAUEHUS, ONIPEIENISTh
MECTOIOJI0KEHHUE CyIHA.

[IK 1.2. ManeBpupoBaTh U ypaBisaTh CYTHOM.

IIK 1.3. O0ecneunBaTh UCIIOIL30BAHUE U
TEXHHUYECKYIO SKCIUTYaTalUI0 TEXHUYSCKUX
CPEJICTB CYJOBOXIICHUS M CYJIOBBIX CUCTEM
CBS3U.

I1K 2.1. Opranu30oBbIBaTh MEPONPUATHUS 11O
00eCTeYeHNIO TPAHCIIOPTHOM OE30TTaCHOCTH.

[IK 2.2. TIpumensTs cpeactsa mo 6oproe 3a
KHBYYECTh CyJIHA.
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1K 2.3. Opranu3oBbIBaTh M 00ECTICYNBATH
JeMCTBUS MOTYMHEHHBIX WICHOB HKHUITaXa
CyAHa IPU OpraHU3aluu YIeOHBIX MOKAPHBIX
TPEBOT, IPEAYNPEKICHNST BOSHUKHOBEHHS
1oJkapa ¥ IpU TYIICHUH T0Kapa.

[1K 2.4. Opranu3oBbIBaTh 1 00ECIIEYUBATH
JENCTBUS MOAYMHEHHBIX YJICHOB SKUIIAXka
CyJIHa [IpH aBapHsiX.

IIK 2.5. Oxa3bIBaTh MEPBYIO METUIIUHCKYIO
TIOMOIIIb TOCTPAIABIIHM.

1K 2.6. Opranu30BbIBaTh U 00ECTICYNBATH

JieHCcTBUS INOJYMHCHHBIX YJICHOB JKHIIa>Ka
CyaHa IIpu OCTaBJICHUU CyaHa, UCII0JIb30BATh
CIiacaTCJabHBIC NIIOIIKH, CIIaCaTCIBHBIC IIJIOTHI
1 UHBIC CIIaCaTCJIbHBIC CPEACTBA.

1K 2.7. Opranu30oBbIBaTh U 00ECIICUNBATH
JeMCTBUS MMOTYMHEHHBIX YWICHOB DKHUITaXa
CyAHA N0 PEAYNPEXICHUIO U

NpeAOTBPAIICHUIO 3arpsA3HCHUS BO,HHOﬁ CpEabl.

I1K 3.1. IInanupoBaTh 1 06ecreynBaTh
0e30macHyI0 NOrpy3Ky, pa3MelleHue,
KpeIIeHHe Tpy3a U yX0Jl 32 HUM B TeUCHHE
peiica U BBITPY3KH.

IIK 3.2. CobmronaTs Mepsl MPEA0CTOPOK-
HOCTHU BO BpeMs ITOTPY3KH U BBITPY3KU U
oOpalIeHus ¢ OTTaCHBIMU U BPEIHBIMH IPy3aMU
BO BpeMms peiica.

Pa3zpaborumnk:

(MecTo paboThI) (3aHMMaemast TOJMKHOCTB)

(vHULIMATBL, aMUITHS)
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