[TPO®ECCHUOHAJIbHAA OBPA3OBATEJIBHA S OPTAHU3ALIA
ABTOHOMHAA HEKOMMEPYECKA A OPI"AHU3ALINA
«KOJUIE/DK KYJIBTYPBI 1 CITOPTA»

®OHJA OHNEHOYHBIX CPEACTB
OIl. 03 DJIEKTPOTEXHHUKA U 9JIEKTPOHUKA

10 CIIEUAIBHOCTH
23.02.07 Texnuyeckoe 00CJIy;KUBAHHE U PEMOHT AaBTOTPAHCIIOPTHBIX CPEACTB

r. Mocksa, 2026 1.



OOC yuebHOW IUCUMILIMHBI pa3zpaboTaHa Ha ocHOBe DeaepanbHOTO
rocygapctBeHHoro  obpazoBatenbHoro  cranpapra (®I'OC) mno
cnenuaibHOCTH  cpeAHero mnpodeccuonanbHoro obpazoBanus (CIIO)
23.02.07 TexHuueckoe OOCTy)XMBaHHE M PEMOHT aBTOTPAHCIOPTHBIX

CpEICTB
Opranuzanus [Tpodeccnonanbhast oOpa3zoBaTenbHast OopraHu3anus
pa3paboTUuK: aBTOHOMHAs HEKoMMepueckas opranmsarus «Kommemk

KyabeTyphl 1 ciopta» (ITOO AHO KKC)

Pazpa6orunk: Mup3zoes Maxmamapud Caridosuu - [Ipodeccop, noreHT,
JIOKTOp TMEJaroru4ecKux Hayk, IIpernojiaBaTesb BhICIIeH KBaAIU(pUKAIMOHHOM
kareropun matematuku u uHpopmaruku B [I0OO AHO KKC; backakos
Brnagumup JleonngoBuu — npenojaBarens TUCUUILIMH 10 CTPOUTENHCTBY U
AKCIUTyaTalluy 3/JaHUN U COOPY>KEHUM.

«Paccmotpeno» Ha 3aceganuu 1K CnenmanbHOCTEH T'YMaHMTApHOTO MpoQuiis
[HOO AHO KKC «27» mas 2026r. npotokon Ne CTII ITIK 012/26

]

/ " »’_‘4"__
[ Ipencenarens INLIK ’,,{{/ff '/ /JIupos C.B./

«CorjacoBaHo»

MeTtoauct (7 / Anekcanaposa E.A./
/

27



1. ITacnopt ¢ponna ouenounnix cpeacrs (POC)
1.100aacTp npumenenuss POC
KoMIuiekT O1IeHOYHBIX CpEJCTB MpeJHA3HAUYeH JIs OLEHKU pe3yIbTaToB
ocBoeHUsl guciuiiiHbl  OIL.03  JjiekTporexHUKa M JJEKTPOHHKA IO
cnenpasibHocTH  23.02.07  TexHuueckoe  OOCITY)KMBaAaHHE W PEMOHT
aBTOTPAHCIIOPTHBIX CPEJICTB

1.2 Opranu3zauusi KOHTPOJISI M OLEHKH OCBOCHHUSI NMPOrpamMMbl y4eOHOi
TUCIHUANIMHBI

KoMIuiekT KOHTpOTbHO-OIIEHOYHBIX CPEACTB 1o yueOHou nuctuminae OI1.03
DJIEKTPOTEXHHUKA M JJIEKTPOHUKA BKIIOYAET KOHTPOJIbHO-U3MEPUTEIbHBIC
MaTepualibl JJisl IPOBEICHUS:

- TEKyLIEro KOHTPOJIs 3HAaHUH (BXOJHOTO, ONIEPATUBHOTO (IIPOMEKYTOYHOI0),

pyOEXKHOTO;

- HpOMG)KYTO‘IHOﬁ arTeCTalli CTYICHTOB (I/ITOFOBOFO KOHTpPOJIA IIO

3aBEPIICHUIO U3YYEHUS JTUCIUILINHBI)

®opMbI NPOBeIEHUS TEKYILEr0 KOHTPOJISA: TSCTUPOBAHUE, MPAKTUICCKHE
paboThI

dopMa MPOMEKYTOUHOM aTTeCTAllMK POBOJAUTCS B popMe

Au(pPpepeHIMPOBAHHOIO 3a4eTa.

2. PE3YJIBTATHBI OCBOEHUA JUCHUITJIUHBI, NIOJJEXKAIIUE
IMPOBEPKE
2.1. lleqib ¥ MUIAHUPYEMbIE Pe3yJIbTAThI 0CBOCHM S AU CIUTIIUHBI
Hensro ocBoenuss auciuiuiiabl OI1.03 DnexkTpoTeXHUKa W 3JIEKTPOHUKA
ABJISIETCSI OCBOEHUE OOYYalOIIMMKCS 3HAHUN M MPUOOpETEeHUE YMEHUU B 001acTH
TEXHUYECKOTO OOCTY>KUBAHUS M PEMOHTA aBTOTPAHCIIOPTHBIX CPEJICTB.
B pamkax mporpamMmbl AUCIUIUIMHBI 00YYatOIIUMHUCS ocBauBardTCA YMEHHS U

3HaHUS.
Konx OK, Yvennn 3nanuna
MK
OK.01 pacrno3HaBaTh 3a/1a4y W/WiaM MpoljaeMy B | akTyaJbHbIA TPpodecCHOHANbHBIN 1

npodeccHnoHATEHOM H/UITU COIUATBHOM
KOHTEKCTE, aHAJTM3UPOBATh U BBIJICIATH €€
COCTaBHBIEC YACTH OMPEEISITh ITAIBI
peIIeHNUs 3aJ1a4H, COCTABIIATH TUTaH
JIEACTBUS, PEATTM30BBIBATh COCTABICHHBIN
IUJIaH, OTMPEENATh HE0OXOJUMbIE PECYPChI
BBISIBJISATH ¥ 3()()EKTUBHO UCKATh
nH(popMaIno, HEOOXOTUMYIO TSI
peleH s 3a/1a41 U/HIM TPOOIeMBI
BJIa/IETh aKTyaJIbHBIMU METO/IaMU PabOThHI
B MpoeCCHOHATHPHOM U CMEXHBIX chepax

COIMANTLHBIM KOHTEKCT, B KOTOPOM
MPUXOAUTCS pabOTaTh U )KUTh
CTPYKTYypa IUJIaHa JUIsSl pEIIeHUs 3a/1a4,
AJITOPUTMBI BBITTIOJTHCHU S pa60T B
npodeccHoHaNBLHON 1

CMEKHBIX 00J1aCTSIX OCHOBHBIC
MCTOYHUKU MH(POPMALIUU U PECYPCHI IS
perieHus 3a/1a4 |/ mpooJieM B
po(hecCHOHATTLHOM /WU COIUATBHOM
KOHTEKCTE METO/IbI pabOTHI B
poeCCHOHAIBHON U CMEXHBIX chepax




OLICHUBATh PE3yJbTaT U MOCIEACTBUS
CBOMX JICUCTBHH (CaMOCTOSTEIHHO HIIH C
MOMOIIIbI0 HACTABHUKA)

HOpSIIIOK OILICHKHN pe3yHbTaTOB peH_ICHI/IH
3a71a4 MpoecCHOHABHOM 1eATeTbHOCTH

OK.02 ONpEACIISTh 3aa4M 1JIsl TOUCKA
uH(pOpMaINH, INIAHUPOBATH MPOLIECC
MOMCKa, BHIOUPaTh HEOOXOIUMBIS
WUCTOYHUKU WH(OPMAIIUU BBIICISTH
Han0oJIee 3HAUMMOE B ITEpEYHE
nH(pOpMAIIUU, CTPYKTYpUPOBATH
noy4yaemMyro uHpopmanuo, ohopmMIsITh
pEe3yJIbTaThI MOMCKA OLICHUBATh
MPAKTUYECKYIO 3HAYUMOCTh PE3yJIbTaTOB
MOVCKA TIPUMEHSTh CPEICTBA
MH(POPMAIMOHHBIX TEXHOJOTHH JIJIst
penreHus mpodecCHoOHATBHBIX 3a1a9
HCII0JIb30BaTh COBPEMEHHOE
porpaMMHOE 00€eCIieueHUE B
po¢eCCUOHAITBHON JIEATETLHOCTH
MCIIOJIb30BATh PA3IMYHBIC ITU(POBHIE
CpelCTBa JJIsl PEIICHUS
npodeCCHOHATBHBIX 3324

HOMEHKJIaTypa HHPOPMAITMOHHBIX
HCTOYHUKOB, IPUMCHSEMBIX B
poeCCUOHATIBHOM I TETLHOCTH
MIPUEMBI CTPYKTYPUPOBAHUS
uHpopmanuu popmat opopmieHuUs
pe3yJIbTATOB MOKCKa HH(POPMALIUU
COBPEMEHHBIE CPEJICTBA U YCTPOICTBA
uHpOpMAaTH3aLUH, TOPATOK UX
NPUMEHEHHS U TIPOTPaMMHOE
oOecrieyeHne B IpoQecCuOHaTbHOM
JEeSITETLHOCTH, B TOM YHUCIIe IIH(PPOBBIC
CpeacTBa

[IK 1.3 [TonOupatek netanu u cOOpOYHBIC
€IMHHUIIBI JIJIS1 3aMEHBI HEUCITPABHBIX
KOMITOHECHTOB MEXAaTPOHHBIX CHCTEM I10
HATOTaM aHaJIN3a UX TEXHUYECKOTO
COCTOSIHHSL.

OCHOBBI 2JIEKTPOTEXHUKHU U
AIIEKTPOHUKHU.

MeTob1 cOeTMHEHUS DIIEMEHTOB
AIIEKTPONPOBOJIKH.

B3aumMocBs3p Mexay MaTepuaiom,
CEYEeHHEM IIPOBOIHUKA U MPEEIbHO
JIOITYCTUMBIM TOKOM Y€EPE3 HETO.
DNEeKTPUUECKYI0 COBMECTUMOCTh
MIPOBOJHHUKOB, BHITIOTHEHHBIX U3 Pa3HBIX
MaTepUajoB.

2.2. IlepeueHp 0OITUX KOMITCTCHITUI

CpelCTBa IMOMCKA, aHaJIN3a U
MHTEpIIpeTaluy nHPOpMauu
1 uH(OPMAIMOHHbIE
TE€XHOJIOTUHU JIsI BBITIOJTHEHUS
3aJ1a4 podeccruoHaIbHOM
JESITEIbBHOCTH

Kon HaumenoBanue o01mux Bba3oBble koMIIeTeHIIUM 1151
KOMIIEeTeH U MG poBO IKOHOMHUKH

OK 01. Bri6upats ciocoOs! pemienust | KpeatuHoe MbIyIEHHE B
3a/1a4 NpohecCUOHATBHOU uudpoBoii cpene
NEeSTENbHOCTH
MIPUMEHUTENBHO K Pa3IMYHbIM
KOHTEKCTaM

OK 02. Hcnonp3oBaTh cOBpeMeHHBIE | YTIpaBieHue HHGOpMaIei u

JaHHbIMH

2.3. Ilepedenp npodecCHOHATBHBIX KOMIIETEHITUN

\ Kona

‘ HaumeHoBaHue BHIOB AeSITEJIbHOCTH U




npodeccuoHaAIbLHBIX KOMIEeTeH Ui

BA 1 JlmaraocTrka, TEXHUIECKOE OOCTYKUBAHUE U PEMOHT
ABTOTPAHCIIOPTHBIX CPEACTB U UX KOMIOHEHTOB
IIK 1.3. [IpoBOANTH PEMOHT M YCTPaHEHUE HEUCITPABHOCTEMN

ABTOTPAHCIIOPTHBIX CPCACTB
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KOHTpOJIBHO-OHeHO‘IHLIe cpeacrea AJisl TEKYIIETr0o KOHTPOJIsA

3. KOHTpOJILHO-OIIeHO‘lHLIe cpeacrea s pyﬁemnoro KOHTPOJIA 33}13HI/IH AJIA TECTUPOBAHUSA 110 pa3icjiaM yqeﬁnoifl AUCIUITINHBI

B nannowm paznene KOC npencraBieHbl TECTOBBIE 3aJIaHUSI 110 pa3jieinaM TUCIHUILIAHEIL.

TecToBoe 3aganue Ne 1 o pasgeny: «JIeKTPOTEXHHKA

XapaKTepI/ICTI/IKa PE3YJIbTATOB OCBOCHUS yqe6H0171 JUCHUIUIUMHBIL, HOJJICKAINEC ITPOBCPKE U YCIIOBUA BBIIIOJIHCHUS 3aJaHUSL

Kon u conepkanue KOMIIETEHIIUN

O0beKTHI OLleHUBAHMS (3HAHUS,
YMEHHUS, ONIBIT)

Iloka3aTey oleHKH

Kpurepun
OLICHKH

OK1, OK2,
K 1.1.

3-1 - MeTOIBI pacueTa U U3MEPEHUS
OCHOBHBIX IIapaMETPOB
ANEKTPUYECKUX, MATHUTHBIX U
AJIEKTPOHHBIX LIETIEH;

OreHKa BBITIOJIHEHUS BHEAY AUTOPHOM
CaMOCTOSITENTLHOU PabOTHI

3-3 - METOABI DIEKTPUYECKUX
U3MEPEHHUI;

OreHKa BBIITOTHEHHS TIPAKTHUECKUX
pabot

3-4 - yCTpOICTBO ¥ MPUHLIUII
JENCTBUS DNMEKTPUIECKUX MAIIIKH.

YciaoBus BLINOJHEHUS 3aJaHUS

Mecro (BpeMs1) BeIIOSTHEHUS 3ajaHus — ayauTopust Ne 303
Bpemst Ha MOATOTOBKY M BHINIOJIHEHHE:

- IOJrOTOBKA 3 MHUH.;
- BBINIOJIHEHHE 25 MUH.;

- ohopMIIeHHE U claya 2 MUH.;

- Bcero 30 MuH.

Ilepeyenb MaTepuaJioB, 000Py10BAHUS U HH(POPMAIMOHHBIX HCTOYHUKOB, Pa3pelIeHHbIX K HCN0Jb30BAHMIO IIPU NPoLexype KOHTPOJIS:

- KOHCIIEKTEI JIEKIUI
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Tecmosuvle 3ad0anusa no pazodeny 1 Inekmpomexnuxa

3ananmne Nel
OnpeneauTs CONPOTUBJIEHUE JIAMIIbI HAKAJTUBAHNS , ecJIM HA Hell HanucaHo 100 Bt u 220 B

Bri6epute oauH 3 4 BapuaHTOB OTBETA:

1) 484 Om
2) 486 Om
3) 684 Om
4) 864 Om

3amanme Ne2
Kaxkoii u3 npoB0o10B 0IMHAKOBOI0 THAMETPA U JJIMHbI CWJIbHee HArPeBaeTCs NMPHU OHOI U TOM JKe CHJIe TOKA — MeITHbII WJIH CTAJIbHOU?

Bbl6CpHTC OHH U3 4 BAPUAHTOB OTBCTA:

1) Menubii

2) CransHOM

3) O06a npoBoJia HarpeBaroTCsl OJIMHAKOBO
4) Huxakoli u3 npoBOOB HE HarpeBaeTCs

3aganue Ne3
Kak u3MeHuTCSl Hanpsi:KeHue Ha BXOAHBIX 3a3KHMAX JIeKTPHYECKOI 1[eNH MOCTOSTHHOT0 TOKA ¢ AKTHBHBIM 3JIEMEHTOM, €CJIU MapaJljieJbHO
HUCXOHOMY BKJIIOUHTH €llé OUH JIeMeHT?

BriOepute onuH U3 4 BApUaHTOB OTBETA!

1) He n3Mmenutcs

2) YMeHbIIUTCS

3) YBenuuurcs

4) JI1st oTBeTa HEIOCTATOYHO JAHHBIX

3aganue Ned
B ssiekTpHYecKkoii ceTH NOCTOSIHHOIO TOKA HANIPSIZKEHHE HA 32:KMMAaX MCTOYHHMKA YJIeKTpodHepruu 26 B. Hanpsi:kenue Ha 3a:xuMax

norpedutens 25 B. Onpeneurs NOTEPI0 HANPSIZKEHHUs HA 32)KUMAX B IIPOLIEHTAX.
28



Bribepure oaun u3 4 BapuaHTOB OTBETA!

1) 1%

2) 2%
3) 3%
4) 4%

3amanue Ne5
DJleKTpUYecKoe CONpoTUBJIeHHue YyeaoBeueckoro tesia 3000 Om. Kakoii Tok mpoxoauT yepe3 Hero, ecJid 4eJ10BeK HAXOAUTCS MO/

Hanpstkenuem 380 B?
BriOepute on1uH U3 4 BApUaHTOB OTBETA!

1) 19 MA

2) 13 MA

3) 20 MA

4) 50 MA

3ananune Ne6
Kaxkoii u3 npoBo0B 01MHAKOBOM JJMHBI U3 OJIHOT'0 M TOI0 K€ MATepHaJia, HO Pa3HOIo AUaMeTpPa, CUJIbHee HarpeBaeTcsi PU 0OJTHOM M TOM
7Ke Toke?
Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) O06a npoBoJ1a HarpeBaroTCs OAMHAKOBO;

2) CunbHee HarpeBaeTcst MPOBOJL € OOJIBIINM AUAMETPOM;

3) CunpHee HarpeBaeTcs MPOBOJ C MEHBIINM TUAMETPOM;

4) IIpoBOTHUKYM HE HATPEBAKOTCS;

3ananue Ne7
B kakux nmpoBoaax BbICOKAsI MEXaHNYE€CKAsl MPOYHOCTH COBMEIAETCS C XOPOUIeH 3JIEKTPONPOBOAHOCTHIO?
Bribepute onuH U3 4 BApuaHTOB OTBETA!
1) B cranpabIx

2) B amroMuHHEBBIX
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3) B cranb-aamroMHHHEBBIX
4) B Menubix
3amanue Ne8
OnpeneanTsb MOJHOE CONPOTHBJIEHNE HeNN MPH NAPAJJISJIbHOM COeIUHEHUN NMOTpeduTe e, CONpoTUBJIeHHEe KOTOPLIX o 10 Om?

BriOepute onuH U3 4 BApUaHTOB OTBETA!

1) 20 Om
2) 5 Om

3) 10 Om
4) 0,2 Om

3aganue Ne9

JBa ncrounnka umeroT oanHakoBbie J/IC 1 TOKH, HO pa3Hble BHYTPeHHHUE conpoTuBaeHns. Kakoi u3 ucrounnkos umeet 60abmuii KT/
D)

Bbl6Cpl/lTC OHH U3 4 BAPUAHTOB OTBCTA:

1) KII[] uCTOYHUKOB paBHBI.

2) M cTOYHMK ¢ MEHBIIUM BHYTPEHHUM COIPOTUBIICHUEM.
3 HcTouHuK ¢ 60bIINM BHYTPEHHUM COIPOTUBIICHUEM.
4) BuyTpennee conporusnenue He BauseT Ha KIIJI

3aganne Nel(
B siiekTpuyeckoii cxeme IBa pPe3UCTHBHBIX 3JIEMEHTA COeIMHEHBI NMOCJe10BaTe/IbHO. UeMy paBHO Hanpsi;KeHHe HA BXOJe MPH CHJIe TOKA
0,1 A, ectu R1 =100 Om; R2 =200 Om?

Bribepute oa1H U3 4 BapuaHTOB OTBETA!

1) 10B
2) 300 B
3) 3B

4) 30 B

Samanume Nell
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Kakoe u3 NMPpUBEACHHDBIX CBOMCTB He COOTBETCTBYET NNapajlyie;IibHOMY COCAUHCHUTIO BeTBel?

Bbl6Cpl/l'l‘C OJHH U3 4 BAPUAHTOB OTBCTA:

1) HarnpsixeHnue Ha BceX BETBSIX CXEMbl OJJUHAKOBBI.

2) Tox BO BCeX BETBSIX MOXKET OBITh OIMHAKOB.

3) OO0r11ee CONPOTUBIICHUE PABHO CyMME CONPOTUBIICHUN BCEX BETBEHM CXEMBbI

4) OTHo1eHNE TOKOB 00pPaTHO MPOTIOPIIHOHATHFHO OTHOIICHUIO COTIPOTHBIICHUN BETBEH CXEMBI.
3aganue Nel2

Kakue npudopsl crioco0HbI H3MEPUTH HANIPSIZKEHHeE B dJIEKTpUYecKoi nenu?

BriOepute onuH U3 4 BApUaHTOB OTBETA:!

1) AMnepMeTpbl
2) Bartmerpsr
3) BounbT™meTphl
4) OmmeTpbl

3aganme Nel3

Kakoii cnnoco0 coeqnHeHus1 MICTOYHUKOB MO3BOJISIET YBEJIUYUTh HANIPsIKeHue?
Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) IlocienoBaTeabHOE COEMUHEHNE
2) [TapannensHOE coequHEHNE

3) JIro6oit

4) Huxaxkoi

3apnanmne Nel4
JJIeKTpUYeCcKoe CONpoTUBJIeHHe YeaoBeueckoro tesa S000 Om. Kakoil Tok mpoxoauT yepe3 Hero, ecJiv 4eJI0BeK HaXOAUTCS MO/
Hanpskenuem 100 B?
Bribepute oauH U3 4 BapuaHTOB OTBETA!
1) 50 A
2) SA
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3) 0,02 A
4) 02A
3aganue Nel5

B ssiexTpuyeckyIo nenp napajuieibHO BKJIKO4YeHbI ABa pesuctopa c conporusjenneM 10 Om u 150 Om. Hanpsizkenne Ha Bxoge 120 B.
Onpenesanre NpUMEPHBINi TOK 10 Pa3BeTBJICHUS.
BriGepute oauH U3 4 BapuaHTOB OTBETA!

1) 40 A
2) 20A
3) 12A
4) 6 A

3aganue Nel6

MouHoCTh ABUTraTe/ I HOCTOSAHHOrO TOKAa 1,5 kBT. Ilos1e3Has MOIIHOCTB, OTAaBaeMas B Harpy3Ky pasHa 1,125 kBr. Onpeneaunrte KI1/]

JIBHUraTEIA.
Bbl6CpHTC OJIUH U3 4 Bapl/lall'l'OB OTBCTA.

1) 0,8
2) 0,75
3) 0,7
4) 0,85

Saganue Nel7

Kakoe u3 NMPUBECACHHBIX CPEACTB HE COOTBETCTBYET NOCJICA0BATECIbHOMY COCIUHCHUIO BeTBeil MpH MOCTOAHHOM TOKe?

BbI6€pI/IT€ OJHH U3 4 BApUAaHTOB OTBCTA:

1) ToK BO BCeX dIIEMEHTax LENU OJUHAKOB.

2) Hampsxenue Ha 3aKMMax [eny paBHO CyMME HaIlpsKEHUH Ha BCEX €r0 y4acTKOB.

3) HaIpsDKEHUE Ha BCEX 3JIEMEHTAax 1€NU OJIMHAKOBO U PABHO IO BEJINYMHE BXOJTHOMY HANPSHKEHUIO.

4) OTHoO1IEHNE HANPSDKEHUH HA Y9aCcTKaXxX LEMU PaBHO OTHOIIEHHUIO CONMPOTUBIICHUI HAa 3THX y4acTKaXx LIETIH.

3aganue Nel8

Kakumu npuéopaMu MOKHO U3MEpPHUTh CHJIY TOKA B 3JIeKTpUYecKoii uenu?
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Bribepure oaun u3 4 BapuaHTOB OTBETA!

1) AmMiiepmeTpoM
2) BosnbsrmeTpom
3) [Tcuxpomerpom
4) Bartmerpom

3amanue Nel9

Yro Ha3pIBaeTCs JJIEKTPHYECKUM TOKOM?
BriOepute onuH U3 4 BApUaHTOB OTBETA!

1) JIBUKeHUE pa3pssKEHHBIX YaCTHII.

2) KonuuecTBo 3apsiaa, nepeHOCUMOE Yepe3 MONEPEUHOE CEUEHHNE MMPOBOAHUKA 3a €IMHUILY BPEMEHU.
3) PaBHOyCKOpEHHOE IBUKEHUE 3apsKEHHBIX YaCTHLI.

4) [TopsinouHoOe NBHKEHHE 3apsKEHHBIX YACTHIL.

3aganue Ne2(
Pacimdpyiite ab0peBuarypy I/AC.

Bri6epute ouH U3 4 BapuaHTOB OTBETA!

1) ONEKTPOHHO-IMHAMHUYECKAs CHCTEMA
2) DnexTpuyeckas JBUXKYIIas CUCTEMa
3) ONEeKTPOABMKYIIAs CUIIA

4) DIIeKTPOHHO JIEUCTBYIOINIAs CHUJIA.

Saganue No21

3aaHbl TOK M HANIPSIZKEHHeE: | = Hmax* sin ( mmt) U = Umax™ sin( WLy 30%). Onpenenure yroua capura ¢as.

BriGepure ouH 13 4 BApHAHTOB OTBETA:

1) 0°
2) 30°
3) 60°
4) 150°
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3aganue Ne22

CxeMa COCTOMT M3 OJJHOT0 PE3UCTHBHOIO YJIeMeHTa ¢ conporuBieHueM R=220 Om. Hanps:xkenue Ha eé 3azkumax u= 220 * sin 628t.
Onpenenurte noka3aHus aMnepMeTpa M BOJIbTMeTpPa.
BriGepute oauH U3 4 BapuaHTOB OTBETA!

1) I=1Au=220B
2) 1=0,7 Au=156 B
3) 1=0,7 Au=220 B
4) I=1Au=156B

3aganme No23

AMILIMTYA CHHYCOMAAAbHOr0 Hanpsikenus 100 B, nauanbHas ¢gaza PP=_60°, uacrora 50 I'u. 3anumnre YPaBHEHHEe MTHOBEHHOI'0
3HAYEHMS ITOr0 HANPSKEHHs.
BriGepute onuH U3 4 BapuaHTOB OTBETA:

1) u=100 * cos(-60t)

2) u=100 * sin (50t - 60)
3) u=100*sin (314t-60)
4) u=100*cos (314t + 60)

3aganne Ne24

ITostnast moTpedasieMast MOIIHOCTHL HATpPy3KkH S= 140 kBT, a peakTuBHast MOoIHOCTL Q= 95 kBAp. Onpenenunre ko3pPpuuneHT HArPY3KH.
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Bribepure oaun u3 4 BapuaHTOB OTBETA!

Y cos? =0,6
2) cos¥ =0,3
3) cos® 0,1
4) cos& 0,9

3aganue Ne25

IIpu kakoM HanpsizKeHUH BbITOHEe NepeaaBaTh JIeKTPUYECKYIO FJHEPTUIO B JIMHUHU 3JIEKTPonepeaay Npu 3aaHHO0il MoIHOCTH?

BriOepute onuH U3 4 BApUaHTOB OTBETA!

1) [Ipu noHm>xeHHOM

2) [Ipu noBeILIEHHOM

3) be3paznuuno

4) 3Hauenue HanpskeHus yrepxkaeHo [[OCTom

3ananmne Ne26

HanpsikeHne Ha 32:KMMAax HENH ¢ Pe3HCTHBHBIM 3JIEMEHTOM H3MeHsieTcst o 3akony: u=100 sin (314=30°).Onpenennre 3aKoH U3MeHEHHs!

TOKA B menu, ecaim R=20 Om.
Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) [=5sin314t

2) I =5 sin (314t + 30%
3) I=3,551in (314t + 30°)
4) I=3,55sin 314t

3amanme Ne27

Im_ Ynf_ 300
AMIUIMTY1A 3HAYEHHUS TOKA max =S5 A, a HayaabHas ¢a3a = 30" . 3anumuTe BHIPAXKEHUS JAJI51 MTHOBEHHOI'0 3HAYEHHS 3TOr0 TOKA.

Bribepute oauH U3 4 BapuaHTOB OTBETA!
1) a)[=5cos30t
2) I =5 sin 30°
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3) I =5 sin (Jt+30°)
4) I =5 sin ([Jt-30°)
3aganue Ne28

Omnpenesnnre nepuoJ CUrHAJA , €CJIN YACTOTA CHHYCOUIAIBHOr0 ToKa 400 I'u.
BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) 400 ¢

2) l,4c

3) 0.0025 ¢
4) 40 ¢

3aganue Ne29

B siekTpuyeckoii menu nepeMeHHOro TOKa, CoJAep Kallel TOJbKO AaKTHBHOE CONPOTHBJIeHUE R, diekTpryecknii Tok.
Bbl6Cpl/lTC OJUH U3 4 BAPUAHTOB OTBCTA:

1) Otcraer 1o ¢asze ot Hanpsikenus Ha 90°
2) OmnepexaeT 110 ¢asze Hanpsbkenue Ha 90°
3) Cogriagaer 1o ¢ase ¢ HanpsKEHUEM

4) He3aBucuM oT HanpsKeHUs.

Saganue Ne3(

OOBbIYHO BEKTOPHBIE AUATPAMMBI CTPOSAT JJIA &
Bbl6€pI/IT€ OJHH U3 4 BAapUaHTOB OTBCTA:

1) AMimuTyHbIX 3HaueHui DJ1C, HanpsKeHU U TOKOB
2) HeticTtByromux 3Hauenuit 9J1C, HanpsKEHU U TOKOB.
3) JIefCTBYIOINX M aMIUIMTYJHBIX 3HAYEHHUU

4) MruoBeHHbIX 3HaueHu DJ1C, HanpsKEHU U TOKOB.

3ananne Ne31
AMIUIUTYIHOE 3HAYEHHE HANIPSKEHHUA Umax=120B, HauanbHas ¢da3a [1=45.3anummre ypaBHeHHe 1JI MTHOBEHHOI'0 3HAYEHHUS ITOI'0

HaNnpsAKCHUA.
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Bbl6Cpl/l'l‘C OJHH U3 4 BAPUAHTOB OTBCTA:

1) a) u= 120 cos (45t)

2) u= 120 sin (45t)

3) u= 120 cos ([t - 45°)
4) u= 120 cos ([t + 45%)

3amanue Ne32
Kak u3menuTcs ¢caABur a3 Mexay HanpsizkeHHEM M TOKOM HA KaTylIKe HHAYKTHUBHOCTH, ecjiu 00a eé mapamMerpa (R u X1L) o1HOBpeMeHHO

yBeJIHM4aTcs B ABa pa3a?
BriOepute ouH U3 4 BApUaHTOB OTBETA!

1) YMeEHbIINTCS B 1Ba pas3a

2) YBenuuuTcs B 1Ba pa3a

3) He uzmenunrcs

4) YMEHBILINTCS B YETHIPE pasa

3aganmne Ne33

MrHoBenHoe 3Ha4yenne Toka [ = 16 sin 157 t. OnpeaennTe aMIVINTYAHOE U AeHCTBYIOIIEE 3HAYCHUE TOKA.
Bri6epute ouH U3 4 BapuaHTOB OTBETA!

1) 16 A; 157 A
2) 157A;16 A
3) 113A;16A
4) 16A; 113

3amanne Ne34

KakoBo cooTHOmIEHHE MeKAY aMIUIMTYAHBIM U AefCTBYIOIIUM 3HAYCHHE CHHYCOHAAJIBHOI0 TOKA
BriGepure oiuH 13 4 BApHAHTOB OTBETA:

1) I =1Imax//2
2) [ =Imax*/2
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3) I =Imax
4) 1=/ 2_/Imax
3aganue Ne35

B uenu cHHYCOMIAJIBHOIO TOKA C Pe3MCTUBHBIM 3JIEMEHTOM JHEPrusi MCTOYHHUKA Npeodpa3yercsi B JHEPrUIo:
Bribepure oaun u3 4 BapuaHTOB OTBETA!

1) MarHUTHOTO MOJIsS

2) 3JIEKTPUYECKOTO OIS

3) TETUJIOBYIO

4) MAarHUTHOTO Y 3JIEKTPUYECKOTO MOJIEH

3aganue Ne36

YKkaxxute napaMerp nepeMeHHOr0 TOKAa, 0T KOTOPOIo 3aBHCUT HHAYKTHBHOE CONPOTUBJICHHE KATYIIKH.
Bri6epute ouH U3 4 BapuaHTOB OTBETA!

1) JelicTBytoliee 3HaYEHNUE TOKA
2) Hauanpnas ¢aza Toka

3) Ilepuon rnepeMeHHOro TOKa

4) MakcuMallbHOE 3Ha4Y€HHE TOKa

3apanmne Ne37

Kakoe u3 npuBeiéHHBIX COOTHOIIECHMI IeKTPUYECKOI el CHHYCOMIAIbHOI0 TOKA COAEPKUT OIINOKY?
Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) w = 2V
umax

2) u= 7
1

3) = 7

R umax

4) 1=

3amanne Ne38
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Konnencarop eMmkoctThio C MOAKIIOYEH K HCTOYHUKY CHHYCOHIAJIBHOT0 ToKa. Kak m3MeHNTCSl TOK B KOHIEHCATOPE, eCJIU YaCTOTY

CHHYCOMIAJIbHOT0 TOKA YMEeHBIIUTH B 3 pa3a.
BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) YMmenbmutTes B 3 pasza

2) VYBenuuurtcs B 3 paza

3) OcTaHeTcsa HEM3MEHHOU

4) TOK B KOHJIEHCATOPE HE 3aBUCUT OT YaCTOThI CUHYCOUIAIILHOIO TOKA

3aganue Ne39

Kak n3menuTca nepuoa CHHYCOMAAJIbHOI0 CUroaja mnp YMEHbIICHUH YaCTOThI B 3 pa3a?
Bbl6Cpl/lTC OHH U3 4 BAPUAHTOB OTBCTA:

1) Ilepnon He u3mMeHUTCA

2) [lepuon yBenuuutcs B 3 paza

3) [lepuon ymenputes B 3 pasza
4) Tepuon u3menutes B V3 pa3

3amanne Ned(

KaTymKa C HHAYKTHBHOCTBLIO L noakiarwuyena K HCTOYHUKY CHHYCOMAAJBHOI'O HANIPS’KCHU . Kak u3MeHuTCS TOK B KaTyuke, €CJin

4aCcTOTA HCTOYHNKA yBeJMYUTCH B 3 pa3a?
Bbl6€pI/IT€ OJHH U3 4 BAapUAaHTOB OTBCTA:

1) YMenbmmTCS B 2 pasza
2) YBenuunres B 2 paza

3) He uzmenutcs

4) U3smennrcs B V2 pas

3aganue Ned1

Yemy paBeH TOK B HYJICBOM IIPOBO/i¢ B CHMMETPHYHOMI TPEx(a3HOil nenu Npu COeAUHEHHUH HATPY3KH B 3Be31y?
BriOepute onuH 13 4 BApUaHTOB OTBETA!
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1) HomunansHOMY TOKY 01HOM (ha3bl

2) Hymro
3) CyMMe HOMUHAJIBHBIX TOKOB JIBYX (a3
4) CyMMe HOMUHAJIBHBIX TOKOB TPEX (a3

3aganue Ned2

CuMMeTpUYHast HATPY3Ka coelMHEHA TPeyroJbHuKkoM. [lpu usmepenun ¢gaznoro toka ammnepmerp nokaszaja 10 A. Uemy Oyaer paBeH TOK B
JIMHeHHOM npoBojae?
Bbl6Cpl/lTC OAUH U3 4 BAPUAHTOB OTBCTA:

1) 10 A

2) 17,3 A

3) 14,14 A
4) 20 A

3aganmne Ne43

IHoyeMy 00OpBHIB HEHTPAJIBLHOI0 IPOBOA YEeTHIPEXIPOBOAHON CHCTEMbI ABJISIETCH ABAPUHHBIM PeKUMOM?
Bbl6€pI/IT€ OJUH U3 4 BApUAaHTOB OTBCTA:

1) Ha Bcex dazax mpuémHMKa 3HEPTUM HANPSDKEHUE MaaeT.

2) Ha Bcex daszax mpuéMHMKa SHEPTrUU HaNPSYKEHUE BO3PACTAET.

3) Bo3HuKaeT KOpOTKOE 3aMBIKAHHE

4) Ha onHux a3ax npuéMHUKA SHEPTUU HANPSDKEHUE YBETUYHUBACTCS, HA IPYTUX YMEHbBIIACTCS.
3aganue Ned44

Bbi0epuTe cooTHOLIEHHE, KOTOPOE COOTBETCTBYET (Pa3HBIM U JIMHEHHBIM TOKAM B TpeX(a3Hoil 31eKTPHYeCKO 1enu NPU COeJMHECHUHT

3Be310M
Bribepute oa1H U3 4 BapuaHTOB OTBETA!

1 ) IJI - I‘b
2) L, _V Eld)
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3) lo=V31,
4) lp="2,
3aganue Ned5

JlaMInibl HAKAJIMBAHUA C HOMHHAJILHBIM HanpsikenneM 220 B BkiroyaoT B Tpex(asHyio ceTb ¢ HanpsizkeHueM 220 B. Onpeneaurs cxemy
coeIMHEHUs JIaMIL.
Bribepure oaun u3 4 BapuaHTOB OTBETA!

1) TpexnpoBogHOM 3BE3/I0H.

2) YeThIpexnpoBOIHON 3BE3/011
3) TpeyroibHUKOM

4) [lecTunpoBOIHOM 3BE3A0M.

3aganne Ne46
KakoBo cooTHomeHune MexX1Y (pa3HBIMHU M JINHEHHBIMHM HANIPSI)KEHUSIMH NIPH COeIMHEHNHU MOTPeduTeseil 3JIeKTPOIHEPTHH TPEYroJIbHUKOM.

BriOepute onuH U3 4 BApUaHTOB OTBETA:!

) 1, =H,
2) U= V3 1,

3) Uy = V3* 1,
4) 1, =V2 * 1,

3ananne Ne47
B TpexdasHoii uenu JuHeitHoe HanpsikeHue 220 B, imHeiiHbI TOK 2A, akTuBHass MolHOCTH 380 Br. Halitn ko3¢ ¢unuenT MomHocTH

Bribepute oauH U3 4 BapuaHTOB OTBETA!

D) cos®? =0.8
2) cos® =0.6
3) cos? = 0.5
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4) cos¥ =04
3amanue Ne48
B Tpexdasnyio ceTh ¢ anHeiiHbIM HanpsikenueMm 380 B BrirouaioT Tpexda3Hblii ABUraTelb, Kax/aas U3 00MOTOK KOTOPOr0 PacCYUTAHA HA
220 B. Kak caexyer coeIMHUTH 00OMOTKH JIBUTaTe/s?
BriOepute onuH U3 4 BApUaHTOB OTBETA!

1) TpeyroibHUKOM

2) 3Be3on

3) JBurarenb HeNb3s BKIKOYATh B 3Ty CETh
4) MO>KHO TPEYroJIbHUKOM, MOKHO 3BE30M

3aganue Ne49

JInHeiHbIN TOK paBeH 2,2 A. Paccuurarh (pa3Hblil TOK, €CJIM CHMMETPUYHAS HATPY3KAa COeAUHEHA 3Be3/10i.

Bbl6€pI/IT€ OJHH M3 4 BApPpHUAaHTOB OTBCTA:

1) 22A
2) 127 A
3) 3,8 A
4) 2,5A

Saganue NeS0

B cummerpuuHoi Tpexda3Hoi nenu JUHEHHbIH TOK 2,2 A.PaccuntaTh pa3HbIi TOK, €CJIH HATPY3KAa COMHECHA TPEYr0JIbHUKOM.

Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) 22 A
2) 127 A
3) 3,8 A
4) 25A

3ananne NeS1
YroJ caBura mexay Tpemst cuHyconaaabHbiMu J/IC, o0pasyromumu Tpex¢asHy0 CHMMETPHYHYIO CUCTEMY COCTaBJISIET:

Bribepurte oauH U3 4 BApuaHTOB OTBETA!
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) 150°

2) 120°
3) 240°
4) 90°

3aganue Ne52

MoxeT JiM TOK B HYJIEBOM MPOBO/I€ YeThIPEXNPOBOJIHOM 1IeNU, COeIMHEHHO 3Be3/10i ObITh PABHBIM HYJII0?
BriOepute onuH U3 4 BApUaHTOB OTBETA!

1) MoxeTt

2) He moxer

3) Bcerna paBeH Hymr0

4) Huxorna He paBeH Hy10.

3aganme NeS3

Harpy3ska coeqnmHeHa 1o cxeme 4eTbIpeXnpoBoaHOil Henu. ByayT iu MeHATBHCs (pa3Hble HANPsIKeHUS HA HATPY3Ke NIPU 00pbIBe HYJIEBOI0
nposoja: 1) cMuMMeTPHYHON HATPY3KH 2) HECUMMETPUYHON HATPY3KH?
Bri6epute oauH u3 4 BapuaHTOB OTBETA:

1) 1) na 2) mer

2) 1) na2) na

3) 1) Het 2) Her

4) 1) et 2)ma

3aganue Ne54
ITo cTenenu 6e30macHOCTH, 00YCI0BJIEHHON XapaKTepPOM NMPOU3BOACTBA M COCTOSIHMEM OKPY Kalollel cpeabl, IOMelleHHs ¢ TOBbIILIEHHO
OIIACHOCTBIO. ..
Bribepure oa1H U3 4 BapuaHTOB OTBETA!

1) OTO0 MOMENIEHUs CyXHe, OTAaIUIMBaeMble C TOKOHETPOBOAAIIMME MOJaMH U OTHOCUTENIbHOM BlIaXXHOCTHIO He 6osee 60 %

2) ATO TIOMEIIEHHUS ¢ BBICOKOH BIAXXHOCTBIO, 60s1ee 75 %, TOKOTPOBOISAIIMMU TOJIAMU U TeMITepaTypoit Beiie + 30

3) ATO MOMEIIEHUE C BIAXHOCTHIO, O5n3Koi K 100 %, XUMHUYECKH aKTHBHOM Cpeioi

4) BCE TIEPEUYMCIICHHBIE TPU3HAKU
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3aganue Ne55

Kakue quHuu 3J1eKTponepeaay UCNOAb3YIOTCS AJIM lepeaayu JIeKTPpoIHeprum?
BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) Bo3zaymiaeie

2) KaGenpabie

3) ITog3emuEbIe

4) Bce nepeunciennsie

3aganue Ne56
Kakmue 3j1ekTpryecKue YCTAHOBKH C HANIPSIZKEHHEM OTHOCHTEIbHO 3eMJIM MJIH KOPILYCOB aNnapaToB U JIEKTPUYECKUX MAIIMH CYNUTAIOTCSA
YCTAHOBKAMH BBICOKOI0 HATIPSIKeHUs1?
Bbl6€pI/IT€ OJHWH U3 4 B’de/IaHT()B OTBCTaA.

1) VYcraHnoBku ¢ HanpsbkeHuem 60 B
2) VYcranoBku ¢ Hanpsbkenrem 100 B
3) VYcranoBku ¢ HanpsbkeHueM 250 B
4) VYcranosku ¢ HanpsikenueM 1000 B

3aganmne Ne57

YKaKuTe BeTHYMHBI HANIPSIZKEHHUsI, IPH KOTOPOM He00X0AMMO BBINOJHATH 3a3eMJICHHE )JIeKTPOO0OPYA0BAHHSA B IIOMeNIeHHUAX 0e3
MOBBIIIEHHOH ONACHOCTH.
Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) 127 B
2) 220B
3) 380 B
4) 660 B

3ananmne NeS8
JJ1s1 321U THI JIeKTPHYecKUuX cereil HanpsiskeHueM 10 1000 B npumensiror:
BriOepute onuH 13 4 BApUaHTOB OTBETA!

1 ) ABTOMATNUYCCKHUEC BBIKJIHOYATCIIN
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2) IJIAaBKUE IPEJOXPAHUTEIN
3) T€ U Apyrue
4) HHU TE, HU JIPyTHUE
3aganue NeS9

Kaky1o onacHOCTB npeACTaBJ/IsieT Pe30HAHC HANPSIKEHUI I DJIeKTPUYECKUX YCTPOMCTB?
BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) Henonyctumslii neperpeB OTAEIbHBIX MIEMEHTOB JIEKTPUYECKOU LEIU
2) [TpoGoii n30as1MKu 0OMOTOK AJIEKTPUYESCKUX MAIIIWH U alllapaToB
3) [TpoGoii nzomnsaiuu kadeneit 1 KOHACHCATOPOB
4) Bce nepeunciennbie aBapuitHbIE pEKUMBbI
3aganue Ne6(

DJIeKTPUYeCKHE e BHICOKOT0 HATIPSIZKEHUsI:
Bbl6Cpl/lTC OJUH U3 4 BAPUAHTOB OTBCTA:

1) ceTu HanpsbkeHueM 10 1 kB

2) CeTH HarpsikeHueM ot 6 10 20 kB
3) CETH HamnpspkeHueM 35 kB

4) cetu HanpspkeHreM 1000 kB

3amanne Ne61l

Kakoe Hanpsi;keHHe 10yCTHMO B 0C000 ONIACHBIX YCJIOBUSX?
Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) 660 B

2) 36 B

3) 12B

4) 380/220 B

3aganue Ne62

B coorBeTcTBHM ¢ TPEOOBAHUSAMM K 3alllUTE OT BO3AEHCTBUI OKPY/KAIOLIEH Cpelbl JJIEeKTPOABUIATE/]M BbINOJIHAOTCH:
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Bribepure oaun u3 4 BapuaHTOB OTBETA!

1 3alUIEHHBIMU
2) 3aKpBITBIMU

3) B3pPBIBOOE30MIACHBIMH
4) BCE IIEPEUNCIIEHHBIMU

3aganue Ne63

Kakoii Tox Han0oJ1ee onaceH 1Jis YeJ0BeKa MPU NPOYMX PABHBIX YCJI0BUAX?
Bri6epute ouH U3 4 BapuaHTOB OTBETA!

) IlocTosaunbrit

2) ITepemennsiit ¢ yactotot 50 'y
3) [Iepemennsiii ¢ yactoroit 500 I'u
4) OnacHOCTB BO BCEX CITydasix

3ananune Ne64

Kakoe HanpsizkeHHe J0MyCTHMO B OMeIIeHHUAX € MOBBIIIEHHOH ONMACHOCTHIO ?
Bri6epute ouH U3 4 BapuaHTOB OTBETA!

3 660 B

2) 36 B

3) 12B

4) 180/220 B

3aganune Ne65

Ykaxute HanboJib1Iee M HAMMeHbllee HANIPSIKEHNsI IPMKOCHOBEHHUS1, yCTAHOBJIEHHbIE IPABUJIAMM TeXHUKHU 0€30I1aCHOCTH B 3aBHCHUMOCTH
OT BHEIIHUX YCJIOBHH:
BriGepure ouH 13 4 BApHAHTOB OTBETA:

127Bun 6B

NN
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2) 65Bul12B
3) 36 Bul2B
4) 65Bu6B
3ananue Ne66
3anuTHOeE 3a3eMJIeHHE PUMEHSIeTCSI IS 3alUThHI JIEKTPOYCTAHOBOK (METALIMYECKUX YaCTel) ...

Bribepure oaun u3 4 BapuaHTOB OTBETA!

He HaxOo4AIIUXCs IO HAIIPSXKCHUCM

L)

2) Haxonsamuxcs noa HanpspKeHUEM
3) JUUIs OTBETA HA BOIIPOC HE XBATAET JTAHHBIX
4) J00BIX

Saganue Ne67

OT 4ero 3aBHCHT CTelleHb NOPAKEHUS YeJI0BeKAa JIeKTPUYeCKHM TOKOM?
Bri6epute ouH U3 4 BapuaHTOB OTBETA!

OT CHUJIBI TOKa

1y

2) OT YacCTOTBI TOKA
3) OT HANPSKEHUS
4) OT BCEX MEPEUNCIEHHBIX (PAKTOPOB

3amanne Ne68

Kakas JIEKTPUYECCKAsA BCJININHA OKA3bIBA€CT HEIOCPEACTBCHHOC qmmqeucoe BO3/eiicTBHE HA OpraHusm yejaoBeka?

Bribepute oauH U3 4 BapuaHTOB OTBETA!

BCJINMYHMHA TOKa

2) BEJIMYMHA HANpPSHKEHUS
3) BEJIMYMHA MOILIHOCTU
4) BCE IIEPEUNCIICHHBIE
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3aganue Ne69

Cpaboraer Ji1 32a11MTA U3 IUVIABKHUX NMPeI0XPaHUTe el MPU MPodoe HA KOpNYC ABUraTe/isi: 1) B TpeXnpoBOAHOM 2) B 4eThIPeXNPOBOIHOI
ceTsAX Tpex(a3Horo Troka?
BriOepute onuH U3 4 BApUaHTOB OTBETA!

1) 1) na 2) ver
2) 1) mer 2) HeT
3) 1) na 2) mer
4) 1) vet 2) na

3ananue Ne70
Kakmue yacTy 371eKTPOTEXHUYECKHUX YCTPOICTB 323eMJISIIOTCH ?
Bbl6Cpl/lTC OJUH U3 4 BAPUAHTOB OTBCTA:

COG[[I/IHeHHI)IG C TOKOBCAYIIUMU JACTAIIIMU

)

2) W3o0mupoBaHHBIE OT TOKOBEAYLIUX JETaNICH
3 Bce nepeuncnennbie
4) He 3a3emusiroTcs HUKaKue

Saganue Ne71

OnaceH i V1 4e10BeKa HCTOYHHK JJIeKTPHYECKOH JHepruu, Hanps:kenuem 36 B?
Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) Omacen

2) Heonacen

3) OrnaceH Mpu HEKOTOPBIX YCIOBUSAX

4) DTO 3aBUCHUT OT TOTO, IEPEMEHHBIA TOK WU TTOCTOSIHHBIN.

3aganue Ne72

Kakue TpanchopmaTopsbl HCIOJIB3YIOTCS A/ MUTAHUS JIeKTPO3Heprueii ObITOBLIX NOTpeduTeeii?
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Bribepure oaun u3 4 BapuaHTOB OTBETA!

1) U3MEPUTEIILHBIC

2) CBapOYHbIE

3) CHJIOBBIC

4) aBTOTPaHC(HOPMATOPEI

3amanue Ne73

Kakue TpanchopmaTopsl HCIOJIB3YIOTCS VIS MUTAHUS 3JIEKTPO3Heprueil ObITOBBIX MOTpeduTeeii?
BriOepute on1uH U3 4 BApUaHTOB OTBETA!

1) U3MEPUTEIIbHBIE

2) CBapOYHBIE

3) CHUJIOBBIE

4) aBTOTPaHC(HOPMATOPEI

3aganue Ne74
HN3mepuTenbHblil TpaHchOpMATOP TOKA MMeeT 0OMOTKHU ¢ YncjioM BUTKOB 2 1 100. Onpeneauts ero ko3gpguuneHt TpaHcpopmanmu.

Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) 50
2) 0,02
3) 98
4) 102

3aganme Ne75

Kakoii npu6op He/ib351 NOAKJIIOYNTH K H3MEPUTEIbHOI 00MoTKe TpancdopmaTopa Toka?
BriGepure ouH 13 4 BApHAHTOB OTBETA:

3 Amnepmerp

2) Bousr™merp

3) Ommerp

4) TokoBbIe 0OMOTKH BaTTMETPA
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3aganue Ne76
Y cuoBoro onHo(azHoro TpancopmMaTopa HOMUHAJIbHOE HanpsizkeHue Ha Bxoae 6000 B, na Boixoae 100 B. Onpenennts ko3¢ dunueHt

TpaHchopManuu.
BriOepute oauH U3 4 BapuaHTOB OTBETA!
1) 60
2) 0,016
3) 6
4) 600

Saganue Ne77

IIpu kakux 3HaYeHUAX KOIPPunuenTa TpancGopmManum HeaecoodPa3sHo NPUMEHITh AaBTOTPaHCHOPMATOPHI
Bbl6€pI/IT€ OJUH U3 4 BapHUaHTOB OTBCTA:

1) k>1

2) k>2

3) k<2

4) HE UMEET 3HAYCHUS

3aganne Ne78
ITouemy cBapo4HbIi TPaHCHOPMATOP U3rOTABIUBAIOT HA CPABHUTEIbLHO He00JIbIII0e BTOPHYHOE HANPsiskeHHe? YKaKuTe HelPaBUJIbHbBIH
OTBeT.
Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) J171s1 IOBBIILIEHNS BEJIMYMHBI CBAPOYHOT'O TOKA MPH 3aJaHHOW MOLTHOCTH.

2) Jnst ynydineHus ycioBHi 0€30MacHOCTH CBapIIuKa

3) s mosmydeHust KpyTonagaronen BHEIHENH XapaKTePUCTUKU

4) CBapka poucxXoauT NPU HU3KOM HalpsKEHUH.

3amanmne Ne79

Kakoii pu3nyeckuii 3aK0H J1e’KUT B OCHOBe NPUHIMIA JeiicTBUs TpaHcGopmaTopa?
BBI6€pI/ITe OJHH U3 4 BaApUAHTOB OTBCTA:

1) 3akon Oma
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2) 3akon Kupxroda
3) 3aKoH CaMOMHIYKIIUU
4) 3aK0H 3JIEKTPOMArHUTHON UHAYKIIUU
3aganue Ne80

Ha kaxkue peskuMbl padoThl pacCUYuTaAHbI TPaHCHOPMATOPBI
1) Hanpsixxenus , 2) Toka?
Bbl6Cpl/l'l‘C OUH U3 4 BAPUAHTOB OTBCTA:

1) 1) Xonocroit xox 2) KopoTkoe 3aMbIKaHUE
2) 1) Kopotkoe 3ambikanue 2) X0a0CTON XO/1
3) 00a Ha pexX1M KOPOTKOTO 3aMbIKAHHUS

4) O0a Ha peKUM XO0JIOCTOTO X0ja

3aganue Ne81
Kak noBJ/iusieT Ha BeJINUMHY TOKA X0JIOCTOr0 X012 YMEeHbIIIeHHe YiC/JIa BATKOB MEPBUYHOI 00MOTKH oHO(pa3HOr0 Tpancdopmaropa?

Bri6epute ouH U3 4 BapuaHTOB OTBETA!

Cuna Toka yBeIUYUTCS

2) Cuna Toka yMEHBLIUTCS
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3) Cuna ToKa He U3MEHUTCSI
4) [IpouzoiiaeT KOPOTKOE 3aMbIKaHHE
3apnanmne Ne82
Omnpeneauts kK03(pPuuMEHT TPaHCcPopMANH U3MEPHUTETBHOT0 TPaHC(HOPMATOPA TOKA, €CJIM €r0 HOMUHAJIbHbIE IapaMeTPhbl COCTABJISIIOT
I, =100A; Ti=5A?

BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) k=20

2) k=5

3) k=0,05

4) Jlns pemieHus HeIOCTATOYHO JTAHHBIX

3aganme Ne83

B kakom pexuMme paboTaT u3mepureabHbie TpancGopmaTopbl Toka (T T) u Tpancdopmaropsl Hanpsikenusi (TH). Yka3zarts
HeNpaBUJIbHBII OTBET:
Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) T T B pe’xnMe KOPOTKOTO 3aMBbIKaHUS
2) TH B pexxume X010CToro xoa
3) T T B pexxuMe X0JIOCTOro Xoaa
4) TH B pesxrMe KOPOTKOIO 3aMbIKaHUS

3ananne Ne84

K yemy npuBoauT 00pbIB BTOPHYHOI Llenu TpaHcpopmaTopa Toka?
Bribepure oauH U3 4 BapuaHTOB OTBETA!

1) K KOpoTKOMy 3aMBbIKaHHIO

2) K pexxumy xosocToro xona
3) K moBbIIEHNIO HAIIpsKEHUS
4) K nonomke Tpancopmaropa

3amanne Ne85
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B kakux pe:xxumax MokeT padoTarh CHJI0BOH TpaHnchopmarop?
Bbl6Cpl/l'l‘C OUH U3 4 BAPUAHTOB OTBCTA:

1) B pexume xosocToro xona

2) B narpy3o4yHom pexume

3) B pexxnMe KOpOTKOTO 3aMbIKaHUS
4) Bo Bcex mepedncieHHbIX pekruMax

3aganue Ne86

Kakue TpanchopmaTopsl N03B0JSIIOT IVIABHO U3MEHATH HANIPSIZKeHHE HA BBIXOAHBIX 3a:KMMAax?
Bri6epute ouH U3 4 BapuaHTOB OTBETA!

1) Cunossie TpanchopMaTopbl

2) W3mepuTtenbHble TpaHCPOPMATOPHI
3) ABToTpanchopMaTopbl

4) Caapounble TpaHc(hOpMaTOPHI

Saganue Ne87

Kakoii pexxum padotrbl TpaHcdopmaTopa no3soJsieT onpeaeauTb ko3¢ duuuent tpanchopmanun?
Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) Pexxum Harpysku

2) Pexxum xosoctoro xozaa

3) PexuM KOpOTKOTO 3aMbIKaHUS
4) Hu onvH u3 nepeyncieHHbIx

3amanne Ne88

IlepBuunasi 06MoTKa TpaHchopmaTopa coaep:kutT 600 BUTKOB, a KoO3pPpuumneHT TpaHchopmanuu paeH 20. CKo1bKO BUTKOB BO
BTOPUYHOI 00MOTKe?
BriOepute onuH 13 4 BApUaHTOB OTBETA!

1) 30
2) 120
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3) 300
4) 1200
3amanue Ne89

Yem NpUHIUNUAIBHO OTJINYAETCA aBTOTPaHcpopmaTopsl oT Tpancdopmaropa?
Bribepure oaun u3 4 BapuaHTOB OTBETA!

1) Masim k03 dunimenToM TpaHchopMau

2) Bo3moxHOCTEIO H3MeHEeHHs Kod(h uiirneHTa TpanchopManuu
3) DNEKTPUYECKUM COEIMHEHUEM IEPBUYHON U BTOPUYHOM 1ieTen
4) MOIITHOCTBIO

3aganue Ne9(

Kakue ycTpoiicTBa HeJIb3sl HOAK/IIOYATH K H3MEPUTEIbHOMY TPaHCGOPMATOPY HANPSIAKEHU S ?
Bri6epute ouH U3 4 BapuaHTOB OTBETA!

1) BOJIBTMETP

2) aMIIEpMETP

3) 00OMOTKY HaIpsDKEHHsI BATTMETpa
4) OMMETP

3aganue Ne91
YacroTa BpaleHusi MATHUTHOIO 10Jis1 acHHXPOoHHOro ABurareas 1000 06/mun. Yacrora Bpamenus poropa 950 06/mun. Onpeneanrs

CKOJIbJKeHHe.
Bri6epute ouH U3 4 BapuaHTOB OTBETA!
1) 50
2) 0,5
3) 5
4) 0,05

3aganue Ne92

Kakoii n3 cnoco6oB peryJinpoBaHusi YaCTOThI BPallleHUs1 POTOPA ACHHXPOHHOTI0 IBUraTe/si CaMblil JKOHOMUYHBbIN ?

BriOepute onuH 13 4 BApUaHTOB OTBETA!
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1) YacToTHOE peryanpoBaHue

2) PerynupoBanue usmepeHreM 4ucia nap IojaocoB
3) PeocratHoe perynupoBanue
4) Hwu onvH U3 BhllIEIEPEUNCIIEHHBIX
3aganue Ne93

C kakoi HEJIbI0 TIIPHA IMTYCKE B IENTb 00MOTKH (1)331-[01"0 poTopa aCHHXPOHHOI'O ABUTraTE/JIsi BBOAAT AOMOJHUTE/IbHOEC COl'[pOTI/IBJIeH]/Ie?

Bri6epute oauH 3 4 BapuaHTOB OTBETA:

1) [ mosry4eHnst MaKCHMaJIbHOI'O HaYaJIbHOT'O ITyCKOBOI'O MOMEHTA.
2) Jl1 nosty4eHrss MUHUMaJIbHOI'O HA4aJIbHOT'O ITyCKOBOI'O MOMEHTA.
3) Jl1 yMEHbILIEHNT MEXaHUYECKUX ITIOTEPh U U3HOCA KOJIEL U LIETOK
4) Hns yBennuenus KIIJ1 nurarens

3ananne Ne94

Omnpenesnre 4acTOTY BPALlEeHUS MATHUTHOIO MOJISI CTATOPA ACHHXPOHHOI'0 KOPOTKO3AMKHYTOI'0 IBUTATEJIsl, €CJIM YHCJI0 NAP MOJII0COB
paBHa 1, a yacrora Toka 50 I'u.
BbI6€pI/IT€ OJHUH U3 4 BapHaHTOB OTBCTa.

1) 3000 06/mMuH
2) 1000 06/MuH
3) 1500 06/MuH
4) 500 06/MuH

3aganue Ne95

Kak u3MeHnTH HanpasJieHHe BPallleHUs] MATHUTHOTIO I10JISI CTATOPAa AaCHHXPOHHOrO Tpexdga3Horo asuraress?
Bribepure oa1H U3 4 BApuaHTOB OTBETA!

1) JlocTaTtouyHO M3MEHUTD MOPSAOK YepeaOBaHMs BCexX TpEX ¢a3
2) JlocTaTouHO U3MEHUTH MOPSJIOK YepeoBaHus ABYX (a3 u3 Tpéx
3) JlocTaTouHO U3MEHUTH MOPSJIOK YePETOBaHUs OJTHOM (a3bl
4) JTO clenatrh He BO3MOKHO
3ananne Ne96
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KaKYIO MAKCUMAJIBbHYIO YaCTOTY BPpall€eHUA UMECT BpallalIIeeCd MATHUTHOC MMOJI€ AaCUHXPOHHOI'O ABUTaTEJIsl IPA YaCTOTE MEPEMEHHOI0

Toka 50 I'u?
Bbl6Cpl/l'l‘C OJIUH U3 4 BAPUAHTOB OTBCTA:
1) 1000 06/MuH
2) 5000 o6/munH
3) 3000 o6/mMunH
4) 100 06/MuH

3aganue Ne97

ITeperpy3o4Hnasi cnocOGHOCTh ACHHXPOHHOI0 IBUTaTe/Isl ONpee/IsieTcs Mmo:
Bri6epute ouH U3 4 BapuaHTOB OTBETA!

1) OTHolLIEeHNE TyCKOBOTO MOMEHTAa K HOMUHAIbHOMY
2) OTHOLIEHNE MAKCUMAJIBHOTO MOMEHTa K HOMUHAJIbHOMY
3) OTHolIEHNE MyCKOBOTO TOKa K HOMMHAJIBHOMY TOKY
4) OTHo1IEHNE HOMUHAJIBHOTO TOKA K IIyCKOBOMY
3aganne Ne98

Yemy paBHA MeXaHHMYECKAs MOIIHOCTh B ACHHXPOHHOM JBUIaTeJIe IPH HeNOABUKHOM poTope? (S=1)
Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) P=0
2) P>0
3) P<0
4) Mo1HOCTh Ha Bajly ABUTaTENs

3aganune Ne99

IToyeMy MArHMTONIPOBOJ CTATOPA ACHHXPOHHOI'0 ABUIaTeJI HA0OMPAKT U3 U30JTUPOBAHHBIX JTUCTOB 3JIEKTPOTEXHUYECKOH CTAIN?

BriOepute onuH 13 4 BApUaHTOB OTBETA!

1) [l yMeHbIlIeHNs IOTEeph Ha IIepeMarHu4uBaHUe
2) {151 yMeHbIIEHHs IOTEPh HA BUXPEBBIE TOKH
3) s yBenuueHus COpOTUBIICHUS
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4) N3 KOHCTPYKLIMOHHBIX COOOpaXKeHUN
3apanue Nel00
IIpu peryiMpoBaHNM YACTOTHI BPallleHUS MATHUTHOIO MOJISI ACHHXPOHHOI'0 JIBUTaTeJisl ObLJIM MOJy4YeHbI cieayimne Beaudaunbi: 1500;
1000; 750 06/Mun. Kakum cnoco60M 0CyIIeCTBIISIJIOCH PeryJMpPOBaHHe YACTOTHI BpalieHus ?
Bri6epute oauH 3 4 BapuaHTOB OTBETA:

1) YacTtoTHOE peryJnpoBaHUE.
2) [TonrocHoe perynupoBaHue.
3) PeocrarHoe perynupoBanue
4) Hwu oHuM U3 BeIIENEPEYMCIEHHBIX

3aganue Nel01

Yro siBjIsieTCs BpaIAKOIIEHCcA YaCThI0 B ACHHXPOHHOM JBUTaTeie?
Bbl6Cpl/lTC OJIUH U3 4 Bapl/lall'l'OB OTBCTA.

1) Crarop
2) Porop

3 Skopp
4) Cranuna

3aganue Nel02
PoTop 4eThIpexnoilocHOro ACHHXPOHHOTO ABUraTeIsl, HOAKJIIOYEeHHbIH K ceTH Tpex(da3Horo Toka ¢ yacroroi 50 I'u, Bpamaercs ¢
yactoToi 1440 06/mMuH. YeMy paBHO CKOJIb:KeHue?
Bribepute oauH U3 4 BapuaHTOB OTBETA!
) 0,56
) 0,44
) 1,3
) 0,96
3ananune Nel03
C kakoil neJb10 AaCHHXPOHHBIN ABUraTe/]b ¢ (pa3HBLIM POTOPOM CHA0KAKOT KOHTAKTHBIMHU KOJbLIAMH U IETKAMH?
Bribepurte oauH U3 4 BApuaHTOB OTBETA!
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1) s coequHeHnst poTopa ¢ peryJIMpoOBOYHBIM PEOCTATOM

2) Jlns coenuHeHust cTaTopa ¢ peryjaupoBOYHBIM PEOCTaTOM
3) JIst TOAKITFOYEHU IBUTATEIS K SJIEKTPUYECKON CETH
4) st coequHenust potopa co CTaTOPOM
3amanne Nel(4

Y0epute HecylieCTBYIOIINHA CIIOCO0 PeryJMpoBaHUs CKOPOCTH BPAllleHUs1 ACHHXPOHHOTI'O JIBUTaATeJIsl.
Bbl6Cpl/l'l‘C OUH U3 4 BAPUAHTOB OTBCTA:

1) YacToTHOE peryaupoBaHue

2) PerynupoBaHnue n3MeHEHUEM YKClIa [ap MOJOCOB
3) PerynupoBanue CKOJIbKEHUEM

4) PeocrarHoe perynupoBaHue

3aganne Nel05
Tpexda3ublii acCHHXPOHHBIN ABUraTe/] b MOIIHOCTHIO 1KBT BK/II04YeH B 0fHO(pa3HYI0 ceTh. Kakylo m0JIe3HY10 MOIIIHOCTH HA BAJIy MOKHO
MOJIYYUTH OT ITOr0 ABUTATEJIsA?
Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) He 6onee 200 Bt
2) He 6onee 700 Bt
3) He menee 1 kBt
4) He menee 3 kBt

3amanue Nel106

Ju1s1 npeoOpa3oBaHus KAKOH JHEPIrUM NpeIHA3HAYeHbl ACHHXPOHHbIE IBUTATEIH?
BriOepute onuH 13 4 BApUaHTOB OTBETA!

1) DNEKTPUYECKON SJHEPTUH B MEXAHUUYECKYIO
2) MexaHn4ecKkol SHEPTUHN B AIEKTPUUYECKYIO
3) DNEKTPUYECKON SJHEPTHH B TEIIOBYIO

4) MexaHU4YeCKON YHEPTUU BO BHYTPEHHIOIO

3aganue Nel(Q7
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Ilepeuncinre pexxuMbl pad0THI ACHHXPOHHOI'0 3JICKTPOABUIaTE/Is1
Bribepure oaun u3 4 BapuaHTOB OTBETA!

1) Pexxumsbl neurarens

2) Pexxum reneparopa

3) Pe:xuM 371eKTpOMarHuTHOTO TOpMO3a
4) Bce nepeunciennsie

3aganue Nel(08

Kak Ha3piBaeTcsi 0OCHOBHASl XapaKTepPHUCTHKA ACHHXPOHHOIO ABUraTes?
BriOepute onuH U3 4 BApUaHTOB OTBETA!

1) Buemnsis xapakrepuctuka

2) Mexannyeckas XxapaKTepUuCTUKa
3) PerynupoBounas xapakrepucruka
4) CKoJbKeHne

3amanue Nel109
Kak u3MeHUTCsl 4acToTa BPalleHUsI MATHUTHOTO MOJIsl P YBeJIMYEHHH MAP MOJIOCOB ACHHXPOHHOT0 TPexX(a3HOro ABUraTe s ?

Bri6epute ouH U3 4 BapuaHTOB OTBETA!

1) YBenuuurcs

2) YMeHbIIUTCS

3) Ocranercs npexxHen

4) Yuciio nap nojrocoB HE BIUSAET HA YaCTOTY BpallleHHs

3aganue Nell0

ONpeieIUTh CKOJIb:KeHHe TPeX(ha3HOro aCHHXPOHHOI0 IBUTaTe/Isl, €CJIU U3BECTHO, YTO YACTOTA BPAILIEHUSI POTOPA OTCTAET OT YACTOThI
MAarHMTHOIO0 1moJig Ha 50 00/MH. YacToTa MaruuTHoro nmoJjs 1000 06/muH.
Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) S=0,05
2) S=0,02
3) S=0,03
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4) S=0,01
3aganue Nelll

YkaxuTe OCHOBHON HEJOCTATOK ACHHXPOHHOI'0 ABUIaTeIsl.
BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) CJI0)KHOCTh KOHCTPYKIIMH

2) 3aBUCUMOCTb YaCTOTHI BPALLEHUS OT MOMEHTA Ha Bally

3) Huszkuit KIT

4) OTtcyTcTBHE SKOHOMUYHBIX YCTPOMCTB JIJIsl IUIABHOTO PETYJIUPOBAHUS YaCTOTHI BpalllEHUsI pOTOpa.

3aganue Nell12
C kakoii HeJIbI0 MPHU MyCKe B LleNb 00MOTKH (pa3HOr0 POTOPAa ACHHXPOHHOIO ABUIaTe/Isi BBOASAT A0NOJHUTEIbHOE CONPOTUBJIeHUE?

Bbl6€pI/IT€ OJHH M3 4 BApHUaHTOB OTBCTA:

1) st yMEHbIIIEHHs TOKa B 0OMOTKax

2) Jlia yBenuueHus Bpalaroero MOMeHTa
3) s yBeIIM4YeHUs CKOJIbKEHUS

4) s peryinupoBaHus 4aCTOTHI BpalllCHUS

3aganue Nell3

CHHXPOHHM3M CHHXPOHHOI'0 FeHepaTopa, padoTalouero B JHeEProcucreMe HeBO3MOKEH, eCIIu:
Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) Bpamatomuit MOMEHT TypOUHBI 00JIbIIIE AMIUIUTY bl SJIEKTPOMAarHUTHOI'O MOMEHTA.
2) Bpamatomuiit MOMEHT TypOHUHBI MEHbILIE AMITIUTY bl 3JIEKTPOMAarHUTHOI'O MOMEHTA.
3) DTN MOMEHTHI paBHbI
4) Bomnpoc 3agan HEKOppEeKTHO

3aganue Nell4

Kakum 00pa3zom, BO3MOKHO, H3MEHSITh B IIMPOKHUX Npeaeaax Ko3(PpGUIHEHT MOIHOCTH CHHXPOHHOI'0 ABUraTens?
Bribepure oa1H U3 4 BApuaHTOB OTBETA!

1) BozneiicTBys Ha TOK B 0OMOTKE CTaTopa JIBUTATENs
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2) BozneiicTByst Ha TOK BO30YKIEHUS IBUTATEIIS
3) B o6oux 3tux ciayyasx
4) ITO crenarh HE BO3MOXKHO
3aganue Nells
Kakoe ko1m4ecTBO MOJII0COB 10JIKHO OBITh Y CHHXPOHHOI'0 ITeHepaTopa, nMeriero 4yacrory Toka 50 I'n, eciu porop Bpamiaercs ¢

yacroroii 125 06/ Mun?
BriOepute onuH U3 4 BApUaHTOB OTBETA!

1) 24 mapsl
2) 12 nmap
3) 48 map
4) 6 map

3aganue Nell6

C kakoil CKOPOCTBHIO BPAIAETCH POTOP CHHXPOHHOI'O reHeparopa?
Bbl6€pHT€ OJUH U3 4 BApUAaHTOB OTBCTA:

1) C ToM# &e CKOPOCThIO, UTO U KPYTOBOE€ MAarHUTHOE T10JIe TOKOB CTaTOpa

2) Co cKOpOCTHIO, OOJBIIIEH CKOPOCTH BPAIICHUS TOJII TOKOB CTaTOpa

3) Co CKOpOCTBIO, MEHBIIEH CKOPOCTH BpaIEHUs MOJISI TOKOB CTaTOpa

4) CxopocTh BpaleHus: pOTopa OMpeaessaeTcs 3aBOJ0OM - U3TOTOBUTEIEM
3ananmne Nell7

C kakoil neJbI0 Ha POTOPe CHHXPOHHOI'0 IBUIaTe s HHOI/Ia Pa3Melal0T JONMOJHHUTEIbHYI0 KOPOTKO3AMKHYTYI0 00MOTKY?

Be16epute o u3 4 BApUAHTOB OTBETA:
s yBenmMueHus Bpaljaroniero MOMeHTa

)

) Jl1s yMEHbIIIEHUs BPAIAlOIEro MOMEHTA
) Jlnist packpy4MBaHUs pOTOpaA NPHU 3aMycKe
)

Jlist perynupoBaHusi CKOPOCTH BpallleHus
3aganue Nell8

Y cHHXPOHHOrO Tpex(a3HOro ABUraTe/Isi HATPY3Ka HA BaJly yMeHbIIMIAach B 3 pa3a. U3MeHnTCs JIM 4acToTa BpalleHus poropa?
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BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) YacToTa BpalieHus poTopa yBeauuuiach B 3 paza
2) YacToTa BpalieHus poTopa yMEHbIIIWIACH B 3 pa3a
3) YacroTa BpalieHus poTopa HE 3aBUCUT OT Harpy3Ku Ha Balry
4) YacroTa BpalieHus poTopa yBeJINYHIach
3apnanue Nell9

CHHXpOHHLIe KOMIICHCATOPbI, HCITIOJIL3YIOINHUECH TJISl YIYUIICHUS KO3(])(1)HIII/I6HT3 MOITHOCTHU NPOMBIINIJICHHBIX CeTEﬁ, l'[OTpeﬁJ'lﬂlOT H3 CETHU

Bbl6Cpl/lTC OHH U3 4 BAPUAHTOB OTBCTA:

1) WHYKTUBHBIN TOK
2) PEaKTUBHBIN TOK
3) aKTUBHBIA TOK

4) €MKOCTHBIN TOK

3aganue Nel20

KakuMm g0/1:xeH ObITH 3a30pP MEKAY POTOPOM M CTATOPOM CHMHXPOHHOI'O reaepaTropa aJjst odecneueHHns CHHyCOH)]aJILHOﬁ q)OprI

uHaynupyemoit IAC?
Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) YBeNMMUMBAOIMMMCS OT CEPEANHBI K KPasiM IOJIFOCHOTO HAKOHEYHHKA.
2) YMEHBIIAIOMMMCS OT CEPEANHBI K KPasiM MOJIFOCHOTO HAKOHEYHUKA.
3) Ctporo oAMHAaKOBBIM MO BCEH OKPYKHOCTH pOTOpA.
4) 3azop momkeH ObITh 1- 1,5 MM

3ananue Nel21

C kakoif 4acTOTOM Bpamaercsi MATHUTHOE 10J1e 00MOTOK CTATOPAa CHHXPOHHOI0 TeHepaTopa, ecJid B ero o0Morkax uaayuupyercs 3/1C
yactoToit S0I'y, a HUHAYKTOpP MMeeT YeThIpe Naphbl MOJIICOB?
Bribepute onuH U3 4 BApuaHTOB OTBETA!

1) 3000 06/mMuH
2) 750 06/MuH
3) 1500 06/MuH
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4) 200 06/MuH
3aganme Nel22
CHUHXPOHHBIE IBUTATEIM OTHOCSTCS K IBUTATEJISIM:
Bbl6Cpl/l'l‘C OJIUH U3 4 Bapl/lall'[‘OB OTBCTAa.

1) C peryJMpyeMoin 4acTOTON BpaleHUst

2) C HEpEryJIMPYEMOW YaCTOTOM BPALLICHUS

3) CO CTYIIEHYAThIM PEryJIMPOBAHUEM YaCTOTHI BPAIICHUS
4) C IUTABHBIM PETryJIMPOBAHUEM YaCTOThI BPALLIEHHS

3aganue Nel23
K xakoMy HCTOYHHUKY IJI€KTPUYECKOI IHEPTUH MOIKII0YAETCS] 00MOTKA CTATOPAa CHHXPOHHOTO ABUTaTes?

Bri6epute ouH U3 4 BapuaHTOB OTBETA!

1) K ucrounuky Tpéxdaznoro Toka
2) K ucrounuky ogHodasHoro Toxa
3) K ncrouHuky nepeMeHHOro Toka
4) K ucTOYHMKY ITOCTOSIHHOTO TOKa

3aganue Nel24
IIpu paGoTe CHHXPOHHOI MAalIUHBI B PeKUMe TeHePaATOPa 3JIeKTPOMATHUTHbIN MOMEHT SIBJISIETCS:

Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) BpAIIAIOIIUM

2) TOPMO3SIIUMHU

3) HYJIEBBIMH

4) OCHOBHOM XapaKTE€PUCTUKON

3aganue Nel25

B xa4yecTBe, KAKHX YCTPOMCTB HCNOJIb3YKOTCS CHHXPOHHBbIC MAIMHBI?
BriGepure ouH 13 4 BApHAHTOB OTBETA:

1) I'eneparopsl
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2) JBurarenu
3) CHHXPOHHBIE KOMIIEHCATOPbI

4) Bcex nmepeuncieHHBIX
3aganue Nel26

TypOorenepartop ¢ 4ucJIOM nap noJacoB p=1 1 yacToToii Bpamenuss MAarHuTHOro noJjs 3000 06/muu. OnpeneanTs 4acTOTY TOKA.

Bribepure oaun u3 4 BapuaHTOB OTBETA!

1) 50 Ty
2) 500 Ty
3) 25T
4) 5Tn

3aganue Nel27

BruiioueHHs CHHXPOHHOTO TeHepPaTopa B JHEProcucTeMy MPOU3BOIUTCH:

Bri6epute ouH U3 4 BapuaHTOB OTBETA!

1) B pexume xomocroro xona

2) B pexxnme Harpysku

3) B paGouem pexume

4) B pexxnMe KOpOTKOTO 3aMbIKaHUS
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Iaker 3x3amMeHaropa

3a seproe pewenue 00H020 U3 3a0anUll BbICMABIAEMCS NOI0HCUMENbHAS oyeHKa — | ba.
3a nesepnoe peutenue 00H020 U3 3a0aHULL BBICMABISAEMC OMpuyamenvhas oyenka — () 6annos.

Ilxana oyenxu 06pazosamenbHbIX 00CMUNCECHULL

Ilpoyenm pezyromamusnocmu

Oyenka ypoeHs n0020moeKu

(npasunbubix omeemos) bann (ommemxa) 6epOANbHbLI AHANIO2
90 + 100 5 OMAUYHO
70 + 89 4 Xopouio
50+ 69 3 Y0081em8opUmenbHo
<50 2 HEYO0B81emMBOPUMENbHO
Kntwouu k mecmoeomy 3aoanuro Ne 1.
Howmep 3ananus 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
[IpaBunbHbIN OTBET 1 2 1 4 2 3 4 4 2 4 3 3 1 3 2 2 3 1 4 3
H 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
OMCp 3aJlaHus
IIpaBusIbHBINA OTBET 2 2 3 4 2 2 3 3 3 1 4 3 4 1 3 3 4 1 2 1
H 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
OMEp 3aJlaHus
IIpaBunbHEIL OTBET 2 2 2 1 3 1 1 3 1 3 2 1 4 2 4 3 1 2 4 3
H 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
oMep 3aIaHus




[IpaBunbHEI OTBET 4 4 4 4 1 2 4 4 3 | 3 3 3 2 1 1 2 3 4 1

H 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100
oMep 3a7aHus

IIpaBunbHBII OTBET 1 1 3 2 2 3 1 1 2 2 4 2 1 1 2 3 2 1 2 3
Howmep 3ananns 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110 111 112 113 114 | 115 116 117 | 118 | 119 | 120

IIpaBunbHbBIN OTBET 2 2 1 3 3 1 4 2 2 1 4 4 3 2 1 1 3 4 4 1
Homep 3amanus 121 122 123 124 125 126 127

IIpaBunbHbIN OTBET 2 2 1 1 4 1 4
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TecToBoe 3ananue Ne 2 o pasaeniy: «JIeKTPOHUKA)

XapaKTepI/ICTI/IKa PE3YJIbTATOB OCBOCHUS y‘-IG6HOI>i JAUCHUIUIMHBI, HOAJICKAIINEC IMTPOBCPKE U YCIIOBU A BBIIIOJHCHUA 3aJaHUA

Kon u conepxanne O0BeKTHI OLICHUBAHUSA IToka3zaTean oneHKH Kpurepun
KOMIIETECHIINU (3HaAHU$, YMEHHUS, OTIBIT) OLICHKHU
OK1,0K9,IIK 1.1. 3-1 - METOJIBI pacueTa 1 OueHka BEINOJHEHNS BHEAY IMTOPHON
U3MEPEHUST OCHOBHBIX CaMOCTOATENbHOU paGOTLI

MapaMeTPOB JICKTPUUECKUX,
MArHUTHBIX U 3JIEKTPOHHBIX
Henewn;

3-3 - METOIBI JJIEKTPUUECKUX OreHKa BBIIIOJHEHUS IPAKTUYECKUX padoT
U3MEPECHU;

3-4 - yCTpONCTBO M MPUHIIMI
JCUCTBUS SICKTPUICCKUX
MaIIvH.

YciaoBusi BbINOJIHEHUS 3aJaHUS
MecTo (BpeMsi) BbIMOTHEHHS 3a1aHus — ayautopus Ne 219
BpeMmsi Ha MOATOTOBKY M BbINOJIHEHHE:
- IOJrOTOBKa 3 MHUH.;
- BBINIOJIHEHUE 25 MUH.;
- ohopMIIeHHE U claya 2 MUH.;
- Bcero30 MUH.
Ilepeuenb MaTepuaJioB, 000pyA0BaHNsI U HH(POPMALMOHHBIX HCTOYHMKOB, Pa3pellleHHbIX K HCMO0Jb30BAHUIO IIPH NMPOLeype KOHTPOJIS:
- KOHCTIEKTHI JICKITUH
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Tecmogole 3a0anus no pazoeny 2 JneKmpoHuKa

3aganue Nel

Kakmue n1uoapl NpUMEHSIOT VISl BBINPAMJICHHUS IIEPEMEHHOI0 ToOKa?
BriGepure onuH 13 4 BApHAHTOB OTBETA:

1) IInockoctHbIE
2) Toueunbie

3) Te u npyrue
4) Hukakne

3aganue No2

B kakux Ciaydasix B CxeMax BbIIIpHMPITG.]IEfI HUCMOJb3YETCH Mapaliie/IbHOC BKIIOYCHUE I[I/IOI[OB?

Bbl6€pI/IT€ OJHH H3 4 BapHUaHTOB OTBCTA:

1) [Ipu oTcyTcTBMM KOHIEHCATOPA

2) [Ipu oTcyTCcTBHM KaTyIIKH

3) IIpu oTcyTCcTBUM PE3UCTOPOB

4) [Ipu oTcyrcTBUEN TpéxdazHoro TpaHchopmaTopa

3aganue Ne3

N3 xakux 371eMEHTOB MOKHO COCTABUTH CIUIasKMBalomue puiabTpbI?
Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) U3 pesucTopos

2) N3 xoHneHcaTopoB

3) N3 xarymek "HAYKTUBHOCTH

4) W3 Bcex BhILIENEPEUUCIIEHHBIX TPUOOPOB

3aganue Ned

I[.]Iﬂ BBINIPAMJICHUSA IIEPEMECHHOI0 HANPS/KEHUSA IPUMCHAIOT:



1)
2)
3)
4)

Bbl6Cpl/l'l‘C OJHH U3 4 BAPUAHTOB OTBCTA:
Onnoda3zHble BRIIPIMUTEIN
MHoro¢asHble BBIIPSIMHUTEIH
MocToBbIE BBHIIPSIMUTENTN

Bce nepeuunciiennbie
3amanue Ne5

Kakue HalpaBJCHUA XaPAKTEPHBbI 1JIsl COBEPINICHCTBOBAHUA 3J1IeMEHTHOM 0a3bl 3J'IeKTp0HI/IKI/I?

)
2)
3)
4)

BriGepute oauH u3 4 BapuaHTOB OTBETA:
IloBrIICHNE HAZIEKHOCTH
CHmwKeHue MoTpedICHUS MOIITHOCTH
MununaTopu3anus

Bce nepeuncnennbie
3ananue Ne6

Ykaxkure MOJIAPHOCTDH HANPSZKEHUSI HA OMUTTEPE U KOJJICKTOPE TPAH3UCTOPA TUIIA P-N-pP.

1)
2)
3)
4)

Bribepute oauH U3 4 BapuaHTOB OTBETA!
ILTIOC, TLUIIOC
MHUHYC, TUTFOC
IIJIIOC, MUHYC
MUHYC, MUHYC
3ananune N7

Kakum 00pa3om 3j1eMeHThI HHTErPaJIbHOH MUKPOCXeMbl COEIMHAIOT MKy CO00H ?

Bribepute oauH U3 4 BapuaHTOB OTBETA!
HanpuieHnem 30710ThIX WM ATIOMUHUEBBIX JOPOXKEK YEPE3 OKHA B MacKe
[Taiikoii 1a3epHBIM JIy4OM

Tepmokommnpeccuen



4) Bcemu nepeuuncieHHbIME crioco0amMu
3ananne Ne§

Kakue oco0eHHOCTH XapaKTepHbI Kak /sl HHTerpajibHbIX MUKpocxeM (UMC) , Tak u aJ1s1 00J1bnX HHTerpajabHbix Mukpocxem(bUC)?

Bbl6Cpl/l'l‘C OJHH U3 4 BAPUAHTOB OTBCTA:

1) MuHHATIOPHOCTH

2) CokpailieHre BHYTPEHHUX COSAMHUTEIbHBIX JTUHUI
3) KoMmnnekcHas TeXHOIOTUs

4) Bce nepeuuncnenneie

3amanue Ne9

Kak Ha3biBaloT cpegnmii cj10il y OMNoJsipHbIX TPAH3UCTOPOB?
BriOepute onuH U3 4 BApUaHTOB OTBETA!

1) Crox

2) Hcrok

3) baza

4) Komnekrop

3amanne Nel(

CKO0/IbKO p-n Nepexoo0B COACPKUT NMOJTYNPOBOIHUKOBBIN 1uon?
Bri6epute ouH U3 4 BapuaHTOB OTBETA!

1) Onnn
2) JIBa

3) Tpu

4) Yetsipe

3aganue Nell

Kak Ha3bIBalOT HEHTPAJIBLHYIO 00/1aCTh B I10JICBOM TPaH3ucTOpe?
Bribepute oauH U3 4 BapuaHTOB OTBETA!



1) Crok

2) Kanan
3) Hctok
4) Pyueii

3aganue Nel2

CKo0JIBKO p-n nepexo0B y NOJYNPOBOJAHNKOBOr0 TPaH3ucTopa?
Bribepure oaun u3 4 BapuaHTOB OTBETA!

1) Onun
2) JIBa

3) Tpu

4) Yetsipe

3aganmne Nel3

Ynpasisiemble BbINPAMHUTE]H BBIOJHAIOTCA Ha 0a3e:
Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) Huonios

2) IToneBeIX TPaH3UCTOPOB

3) bunossspHBIX TPaH3UCTOPOB
4) Tupucropos

Saganue Neld

K xaxoil cTeneHu MHHTerpaniu OTHOCATCH HHTErpajJbHble MUKPOCXeMbl, coaep:kamue S00 Joru4ecKux 3JieMeHTOB?
Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) K mamnoii
2) K cpennei
3) K BoICOKOI

4) K cBepxBbICOKOM



3amanue Nel5

aﬂeKTPOHHLIe yCTPOﬁCTBa, npeoﬁpa3ylomne MOCTOAHHOC HAIIPS'KEHHUE B IIEPEMECHHOC, HA3BIBAKOTCH:
Bbl6Cpl/l'l‘C OJIWH H3 4 BAPUAHTOB OTBCTA:

1) Beinpssmurensamu
2) HNuBepropamu

3) CrabunutpoHamu
4) dunbTpamMmu

3ananne Nel6

Kaknmu cBOOOAHBIMH HOCHTEISIMU 3aps/I0B 00yCJIOBJIEH TOK B (poTope3ucrope?
BriOepute onuH U3 4 BApUaHTOB OTBETA:!

1) Jprpkamu

2) DneKTpoHaMU
3) [IporoHamu
4) Helitponamu

Saganue Nel7

Mexanu4eckasi XapaKTePHCTHKA ABUTAaTe/Isl IOCTOSHHOIO TOKA MOCJIe0BaTeIbHOI0 BO30Y K/ICHHUS.
Bri6epute ouH U3 4 BapuaHTOB OTBETA!

1) Misirkas

2) Kectkas

3) AOCOIIOTHO KeCTKast
4) AcHHXpOHHAas

3amanne Nel8

JIeKTPONPHUBO/IbI KPAHOBBIX MEXaHU3MOB J10JIKHbI padoTaTh NpPU:
Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) [TepemenHoOM Harpy3ke



2) ITocTostHHOM HArpy3KH
3) bespaznuyHo kakon
4) JIroboii
3amanue Nel9

DJIeKTPONPHUBOIbI HACOCOB, BEHTUJIATOPOB, KOMIIPECCOPOB HYKIAIOTCH B 3JIEKTPOJABUIATEISIX € KeCTKON MeXaHN4eCKOM
XapakTepucTHUKOM. JIj1si 3TOro MCmob3y0TCsl ABUTaTeH:
Bribepute oaun u3 4 BapuaHTOB OTBETA!

1) ACHHXPOHHBIE C KOHTAKTHBIMU KOJIBLIAMH
2) KopoTko3aMKHyTbIE aCHHXPOHHBIE

3) CuHXpOHHBIE

4) Bce nepeuncnennsie

3amanne Ne2(

CKo0JbKO 3JIeKTPOABUIaTe/Iel BXOAUT B 3JIEKTPONPUBOA?

Bri6epute ouH U3 4 BapuaHTOB OTBETA!

1) Onun

2) Ba

3) Heckonbko

4) KonmuecTBo 351ekTpoABUATaTENEH 3aBUCUT OT THUIA YJIEKTPOIPUBOIA

Saganue No21

B xakom pe:xxume paGoTaoT 3JIEeKTPONPHBOIbI KPAHOB, JIUPTOB, J1e0eq10K?

Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) B mmrensHOM pexume
2) B kpaTkOBpeMEHHOM peKUME
3) B noBTOpHO- KPaTKOBPEMEHHOM pEXUME

4) B noBTOpHO- MIMTEIBHOM pEKUME



3aganue Ne22

Kaxkoe ycTpoiicTBO He BXOAHUT B COCTAB JJIEKTPONPUBOAa?

Bribepure oaun u3 4 BapuaHTOB OTBETA!

1) KonTposnupyroiiee ycTponcTBo
2) DNeKTpOoaBUTATETh

3) VYupasinstoliee yCTporucTBO

4) Pabouwnii MmexaHu3m

3aganmne Ne23
DJIEKTPONPHUBO/bI CTEKJIONOABEMHUKOB NMPeTHAZHAYEHBI I PadOThI:

Bri6epute ouH U3 4 BapuaHTOB OTBETA!

1) B nnurensHOM pexume

2) B noBTOpHO- KPaTKOBPEMEHHOM PEKUME
3) B kpaTkoBpeMEHHOM peKUME

4) B nunammnueckoMm pexume

Saganue No24
Kakue ¢pyHkiumn BbINoJHsET yHPaBJsollee YCTPOMCTBO dJeKTponpuBoaa?

Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) M3MeHsieT MOIITHOCTh Ha Bally pabodero MexaHu3ma
2) N3mensier 3Ha4eHNne U YaCTOTY HAIPSKEHUS
3) N3mensieT cxemy BKIIIOYEHUS JIEKTPOABUTATENS, IEPEIATOYHOE YUCIIO, HAIIPABJICHUE BPAILlCHUS
4) Bce ¢pyHKIMM nepeunciieHHbIe BhIlIe
3amanue Ne25

IIpu kakoM pexume padoThI JIeKTPONPHUBOAA ABUTATE/Ib J0JIKEH PACCYUTHIBATHCH HA MAKCHUMAJIBHYI0 MOIIHOCTD?
Bribepute oauH U3 4 BapuaHTOB OTBETA!

1) B noBTOpHO- KPaTKOBPEMEHHOM PEXUME



2) B mmrensHOM pexnMe
3) B kpaTkoBpeMEHHOM peKUME

4) B noBTOpHO- IIUTENBHOM peXUME

Kaxkue 3a1auu pemiaTcsi ¢ HOMOIIbIO JIEKTPUYECKOH ceTn?

3aganue Ne26

BriOepute onuH U3 4 BApUaHTOB OTBETA!

1) [Ipon3BOACTBO ANEKTPOIHEPTUU
2) [ToTpebnenune 3MeKTpOIHEPTUr
3) Pacnipenenenue anexkrposnepruun
4) [Tepenaua snekTposHepruu

ITakeT 3x3amMeHaToOpa

3a sepnoe peuwieHue 00H020 U3 3a0anUll 8bICMABIAEMCI NOI0AHCUMENbHAS oyeHKa — | 6a.
3a neseproe peuieHue 00HO20 U3 3A0AHUL BbICABIAEMCsL ompuyamenvhas oyenka — () 6annos.

Llxana oyenxu obpazosamenbHbiX 00CMUINCEHUT

IIpoyenm pezyromamuernocmu

Oyenka ypoeHs no02omosKu

(npasunbibix omeemos) bann (ommemxa) 6epbanbHblll AHAN02
90 + 100 5 OMAUYHO
70 + 89 4 Xopouio
50+ 69 3 V0081em8OpUMenbHO
<50 2 Hey0081emeopuUmeibHo




Knwuu k mecmosomy 3adanuio Ne 2.

|HOMep3a[[aHI/IH|1|2|3|4|5|6|7|8|9|10|11|12|13|14|15|16|17|18|l9|20|21|22|23|24|25|26|
IIpaBunbubIl
OTBET

3 4 4 4 4 1 4 4 3 1 2 2 4 3 2 2 1 1 3 1 3 1 3 3 2 4




2.3 IIpakTnyeckue padoThbI

IIpakTnyeckas padora Ne 1
Pacuyer 3/1eKTpHYeCKHUX Leneil NOCTOSTHHOI0 TOKA C OAHUM HCTOYHUKOM NMUTAHUS
Pemenune 3agaun Tpedyet 3HaHMH 3akoHa OMa J1Js BCEHl 1lenu, ee y4acTKOB, 3aKOHOB

Kupxroga, METOIUKHM ONpeaeeHus] SKBUBAICHTHOIO COINPOTHBIIEHHS LIENU IIPU CMENIAHHOM
COEJMHEHHUU PE3UCTOPOB, a TAKIKE YMEHHH BBLIYMCIIATH MOLIHOCTH M PAbOTy DIIEKTPHYECKOIO
TOKA.
DJIEKTPHUYECKUE CXEMBI IS CAMOCTOSTELHOIO PENIEHHS TIPUBEAEHBI B TIPHIOKEHHH 1.
Ilpumep 1. ]Ins cxembl npuBeneHHOW Ha puc.l, rme R1= 8 OM, Rz = 3 OM, R3 =
7 OM, R4=6 Om, R5=10 Om, Uab=200 B. Omnpenenuth >KBUBAICHTHOE CONPOTHUBICHHE
LeNUd OTHOCHTENLHO BHIBOJOB AB, TOK B KaXIOM pE3HMCTOpPE, HANPKEHHE HA KaKIOM

pe3ucTope M pacxo dIEKTPUUECKOI sHepruu 1enbio 3a 10 yacos.

Rs

R[] R R

R
5

Pucynok 1
Pemenne. OnpeneneHre SJKBUBAJIEGHTHOTO CONIPOTUBIIEHUS] BCEH CXEMBI, TOKOB U
HaIpPsDKEHNN Ha Ka)KJIOM PE3UCTOpeE Ui TAKOTO THIIA 3a/1a4 IPOU3BOJAUTCS MOITAIHO.
IIpenBaputensHo 0003HaUaETCs CTPENKOM TOK B KaXJ10M pe3ucrope (PucyHok 2, uHaexc

TOKa JOJKEH COOTBETCTBOBATh HOMEPY PE3UCTOPA, IO KOTOPOMY OH IPOXOJIUT).

Rs

+

Ay | loo
R[] R:_R:
R; ls=14
B
|

1. Ompenensem obmiee conporuBiacHue R34, yautsiBas, uro pe3uctopsl R3 u R4

COE/IMHEHBI MOCIIEA0BATEIbHO MEXKIY COOOM, ClIe0BaTeIbHO, TOKH I3 M |4
PucyHok 5
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paBHBI MEX1y cO00iA:

R3:4=R3+R4=7+ 6 =13 OM.

[IpeoOpazoBanHas cxema OyAeT BBINVISICTD, CAeAYOMHIM oopa3oM (PucyHok 3):

Rs
; s
R, [] R:s.4
R
B—D

Pucynok 3
2. U3 cxemy Ha pECyHKE 3 BUJIHO, 4TO Pe3UCTOphI R3-4 1 Rs BKIIFOUEHBI MapaienbHo,

CJICA0BAaTCIIbHO, COIIPOTUBJICHUC R3-5 6y,[[eT OIPCACIIATHCA CIICAYIOIIUM 06p330MZ

Rs_,*R; 1310
RH—E = = = 5,65 OmM
Rss +R; 13 +10

npeoOpa3oBaHHas cxema OyJIeT BBIIISIETh, clieAyomuM oopasom (PucyHok 4):

A Ros
R:[]
R
B—I:
Pucynok 4

3. U3 npeoOpa3oBaHHOI CXEMBbI BUIHO, YTO conpoTuBicHus R35 u Rz, kak B
MpeAbIAYIIEM ITYHKTE, BKIIOYEHBI MapaieIbHO, OTKY/IA!

Ry_c * R, 5,65 =3
R . 3-5 z

= = = 1,96 OM
** Ry +R, 565+3

10 aHAJIOTUH pHCyeM Ipeodpa3oBaHHyI0 cxemy (PucyHok 5).

A

R2—5
Ri

B

4. Haxoaum 3KBUBaJICHTHOE CONPOTUBIICHUE BCEU LICTIU:
Rab = R2.5s + R1 = 1,96 + 8 = 9,96 OMm;

npeoOpa3oBaHHAs cXxeMa, OyIeT BBITIIAIETh ClaeayrommumM oopa3om (PucyHok 6):
PucyHok 5
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[1Rw

B

5. OmnpegnenseM TOKU B pE3UCTOPAX LICIH.
Tak kak Hanpspkerne Uab MPHIIOKEHO KO BCEi LIENH, a CONPOTUBIICHUE BCEH 1IeTTN

Rab = 9,96 OM, To coriacHo 3akoHy Oma:

200
L=—2= = 20,08 A.

Tax rax U, nputoxceno xo scell yenu, a He k yHacmyy Ry

Haxonum HanpsixeHue
Ui=11 * Ry =160,64 B
OnpezensieM HaNpsDKEHUE Ha cOpoTUBIIeHNUU Rz-5 (PuCyHOK 5), Tak Kak pe3ucTOphbI
R1 u R2-5 coequnens! nocnenoBareabHO, TO:
U25 = Uap — U1 = 200 - 160,64 = 39,36 B.
Otcronia MoxeM Haitu Tok |2 (Pucynok 4):

l = U2=5 = 3936 = 13 12 A,
R2 3

Hanpsokenue Ha conpotusieHuu R3 s 0yner paHo HanpsixeHuto Uz 5, KoTopoe B CBOIO
ouepenb, paBHo HanpspkeHusMm Uz, Us, Uz 4, Tak kak pesuctopsl Rz, Rs, R34 BkimtoueHbt

napasuienbHo (PucyHOoK 3), oTcro1a MOXKHO ornpeneauTh TokH Is u I3 = l4:

o= _ 3930595,

"~ R, 10 =TTV
Loog = Pms 3936 s,
3_4_.&3_4_ 13 T Ay .
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3Hast TOK I3 = |4 MOXHO onpenenuTh HanpsbKeHHe Ha pe3uctopax Rz M R4 (PucyHok
2):

U; =I; %Ry =3,03%7 =21,21B
U,=I,*R,=303+6=18,18B
Ha ocHoBanuu nepBoro 3akona Kupxroda, 3anucannoro mis ysina C (Pucynox 7),

IIPOBEPUM MPABWIBHOCTH OIIPEIEICHUS TOKOB:

B
|

Pucynoxk 7
L =1+ 13+ I, um
20,08=13,12+3,93+3,03=20,08 A.
6. Pacxop smeprun nensio 3a 10 gacoe padoTsL:

W = Pt = Uy, * Iy * t=200%20,08*10=40160 Br*a=40,16xB1*q

IIpakTyeckas padora Ne 2

Pacuer IJNEKTPUICCKHUX menei MoCTOSHHOTO TOKA C HECKOJIbKHMMHM HCTOYHHUKAMH
NMUTAHUSA

Pemenue 3a1au aHanmm3a 3JeKTPUYECKUX 1eTelt 0a3upyeTcs Ha IPUMEHEHUH
3akoHOB Oma u Kupxroga. 3akon Oma npumeHsieTcs riaBHbIM 00pa3oM MpHU pacyeTe pexuma
OTJIENbHBIX YUaCTKOB 1IeMH, a 3aKoHbl Kupxroda — npu pacyere pexxrma 60s1ee CI0KHBIX
NEKTPUYECKUX LIETIEH.

Pemenue 3a1a4 ¢ HemocpeACTBEHHBIM IPUMEHEHUEM 3akoHOB Kupxroda tpedyet
COCTABJICHMS M PEIIECHUS 3HAYUTEJIBHOIO YUCIIa YPaBHEHNU. B 1ensax ynpomenus pemenni
pa3paboTaH psiJi METO0B (HampruMep, KOHTYPHBIX TOKOB, y3JIOBbIX TOTEHIIUAJIOB),
SBIISIOIIMXCS CIEe/ICTBHEM NTpUMeHeHus ypaBHeHui Kupxroga. Kpome Toro, npumensorcs
METO/bI, 0a3uPYIOIIMECcs Ha CBOMCTBAX JIMHEHHBIX AIEKTPHUUECKUX LEMeH: METOIbI
HAJI0XKECHMS, DKBUBAJICHTHOIO IT'€HEPATOPA.

SJ'IGKTpI/ILIeCKI/Ie CXEMbI JJIA CaMOCTOATCIIbHOI'O pCHICHUSA IPUBEACHEI B IIPUIIOKCHHUN
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Ipumep 2. ]I 31€KTPUUECKOM IIETTH, CXeMa KOTOPOH H300pakeHa Ha pUCYHKE 8,
no 3agaHueM: E1 =100B; E; =250B; Ez =200B; R1=80M; R, =100M; R3=60wMm;
R4=150wm; Rs =20 Om; R =25 Om; Ro1 =1 Om,

Rs

R: Rs

- .
R: E:
Pucynok 8

BBITIOJIHUTB CJICAYIOLICC:

1) COCTaBHUTh CHCTEMY ypaBHEHHI, HEOOXOJUMBIX ISl OMIPEIeSICHHS TOKOB
10 TIEPBOMY U T10 BTOpOoMY 3akoHaM Kupxroda;
2) HalTH BCE TOKH, TOJB3YSACh METOIOM KOHTYPHBIX TOKOB;
3)npeaBapUTENbHO YIIPOCTUTH CXEMY, 3aMEHHUB TPEYTOJIbHUK
COIIPOTUBIICHUI
R4, Rs, Re axBHBaneHTHOIT 3Be310ii. HauepTuTh pacueTHyIo cXeMy ¢ 9KBUBAJICHTHOM 3BE3/10M
Y TI0Ka3aTh Ha HEHl TOKM; MPOBEPHUTH NPABMIBHOCTD PEUICHHUS, IPUMEHHUB METOJ Y3JI0BOTO
HanpsDKEHUs U METOJ] HAJIOKEHHUS;
4)onpeaeauTh TOK B pe3ucTope Re MeTO10M 3KBHBAIGHTHOTO T€HEPATOPA;
5)cocTaBUTh OanaHC MOIIHOCTEHN JJI 3aJaHHOU CXEMBI,
6)IIOCTPONTH B MacImTade MOTCHIUAIBHYIO THarpaMMy ISl BHEIITHETO
KOHTYpa UCXOJHOU CXEMBI.
Pewenue:
1. Meron HEMOCPeACTBEHHOTO TPUMEHEHHS IEPBOro U BTOoporo 3akoHoB Kupxroga. [Ipu
pacuere peKOMEH/IyeTCs OIpeiesIeHHast TOCIe10BaTeIbHOCTb:
1.1. OnpenensieTcs 4MCI0 BETBEH U y37I0B, KOTOpbIE 0003Haval0TCsl OyKBaMU MIIH LUppaMu;

BBIOMPAIOTCS TPOU3BOJIHFHO U YKA3BIBAIOTCSA MOJIOKUTEIbHBIE HalpaBlieHus TOKOB (PucyHox 9).
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B

Pucynok 9

Omnpenensiercs, CKOJIbKO ypPaBHEHUH HEOOXOAUMO COCTaBUTh 110 IEPBOMY 3aKOHY
Kupxroga u ckonbko 1o Bropomy. Ob11iee 4uciao ypaBHEHUN JTOJDKHO OBITh PaBHO YUCITY
HEU3BECTHBIX TOKOB, T.€. YUCIly BeTBel — 6. [lo mepBoMy 3akoHy cocraBisieTcs y-1 ypaBHEHUH,
I'JIe y — YUCIIO y3JI0B cXeMbl. UKcII0 ypaBHEHUH, KOTOpbIE TpeOyeTCs COCTaBUTh 110 BTOPOMY
3akoHy Kupxroga onpenensercs kak 6-(y-1). [lyia cxembl Ha pucyHKe 9 uncio BeTBel B=0,
gucino y3noB y=4 (A,b,B,I"). [1o nepBomy 3akony Kupxroda nHeodbxonumo coctaButh y-1=4-1=3
ypaBHEHHUs, a 10 BTopoMy B-(y-1)=6-(4-1)=3 ypaBHeHus.
CocraBmstores ypaBHeHus. [lpu coctaBnenuu y-1 ypaBHeHUi 110 1epBOMY 3aKOHY
Kupxroda Tokam, HanpaBIeHHBIM OT y371a, IPUIUCHIBAETCS 3HAK ILIIOC, 4 HAIIPABJIEHHBIM K Y311y
— 3HaK MUHYC (W11 Ha000pOoT). YpaBHEHHUS 110 BTOPOMY 3aKOHY COCTaBIISIIOTCS JUIsl KOHTYPOB
TaK, YTOOBI B KQX/IbIH CIICAYIOUINIA KOHTYp BXOJMJIa XOTs Obl O/1HA BETBb, HE BOLIE/IIAs B
JpyTue KOHTYPHI, ISl KOTOPBIX y’Ke 3alKcaHbl ypaBHeHHs. BpiOupaeTcs HanpaBieHne ooxona
Ka)KJ0ro KOHTypa (mpou3BoiibHO). [Ipu 06xo/1e koHTypa B BeIOpaHHOM HanpasieHuu 2J[C
3aIlUCBIBAETCS CO 3HAKOM ILIIOC, €CJIM €€ HAaIPaBICHHUE COBIIAAAET C HAIPaBJICHUEM 00Xo0/1a
KOHTYpa, M CO 3HaKOM MHUHYC B IpOTUBHOM ciry4ae. [lanenune Hanpspkenus IR 3anuceiBaercs
CO 3HAKOM IUTIOC, €CJI HallpaBiieHHe 00X01a KOHTYpa COBIMAAET C MOJIOKUTEIbHBIM
HarpaBJIieHHEM TOKa, ¥ CO 3HAKOM MUHYC B IIPOTUBHOM ciTydae (M1 Hao00poT).

Jlnst cxeMbl prCyHKa 9 coCTaBUM TpH YpaBHEHHS TI0 IepBoMY 3akoHy Kupxroda s y3imoB
A,b,B
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2.4. JlabopaTopHbie padoThI

JlabopaTopnasi padora Ne 1

HcciienoBanue pes;kuMoB padoThl M METOA0B pacyeTa JUHEHHbIX Hemneil MOCTOSIHHOT 0
TOKA ¢ OAHUM HCTOYHHKOM NMUTAHUSA

ey padoThI.

- O3HaKOMJIEHUE C TPUEMAMH U MOTPEIIHOCTSIMHU U3MEPEHUS TOKOB, HAIIPSKEHU
Y COTIPOTUBIICHUH C MOMOIIBIO0 aMIIEPMETpa U BOJIbTMETPA.

- 3aKperyieHue HaBBIKOB pacyeTa JIMHEUHBIX
AIEKTPUUECKHUX IENeH C OJJHUM UCTOYHHUKOM MTUTAHUSI.

- UccnenoBanue MOCTOBOM 1IEMH MOCTOSTHHOTO TOKA C PE3UCTUBHBIM JIATYMKOM.

BHUMAHME! [Ipu BbInoJIHEHUH TAaHHOHN U BCEX MOCIEAYIOMMNX padboT
BCE BBIKJTFOYATEIN HEHUCIIOJIb3yEeMbIe B pa0OTE JIOJDKHBI ObITh BHIKITIOUYCHBI.

s BeIMONTHEHU TabopaTopHOi paboThl cooupaercs cxema nutanust JIATPa TV2
(Tym6niep SA3 ycraHaBnuBaeTCs B BEpXHEE MOJIOKEHUE — BKIFOUEHO, TyMOsep
MIEePEeKII0UeHHUs TIpeienoB perynupoBanus Hanpsbkenus JIATPa B monoxenue «0-100B»).

Tym6nep SAll nomxeH HaXOAUTHCS B BEPXHEM ITOJIOKEHUU.

R19
SA7T.2 I
r’ —e—1 1} ® *
0 l R20 R24
4k7 || SAN.2 1SA13
e Y 4(: 2
. ZM SANAN 3 |
SA7 SAN )
e © E [ 3
+ ‘ 4
R21 R1
v U 0 0.2¢
O VD8 —C
rChis
25B W
o I (L ® SA13

Puc. 10
Hampsoxkenne Ha Beixone JIATPa perynupyercst AByMs NEpPEKIIOYATESIMU: JIEBBIM — C
mraroM 10B u nipaBslit — ¢ marom 1B. [Ipu 3TOM JIeBbIii epekitoyaTesns uMeeT paboune
nonoxkeHus «0», «10», «20», a mpaBblif paboTaeT BO Bcex monoxeHusx. Hanpsokenue Ha
BoIxojie JIATPa ycranaBnuBaeTcst Takum, 4ToObI cTabrmumutpoH VDS Bomiesn B pesxum
crabwm3anuu (mpu mo-BoibTHOM yBenndeHuu UBbix JIATPa, nanpsbxenue na PV1 mano

WU3MEHSIETCS).

&3



M3mepuTenbHbII MOCT BKJITIOYaeTcss TymOiaepom SA7.

TEXHUYECKHUE JAHHBIE USBMEPUTEJIBHOI'O MOCTA

R20 =4,7 xOwm;
R22 =10,0 xOwm;
R23 =4,7 xOwm;

Uct — u3MepuTh TECTEPOM.
(Baumanwue! IIpu usmepenun Uct BoinsT™MeTp V1 u mmimnamnepmerp A3 B cxeme
IOCJI€ MOCTA JIOJKHBI ObITh OTKJIFOUYEHBI).
OcHoBHbBIE TeOpeTHYECKHE COOTHOLICHUSI.
YcioBue paBHOBECHSI MOCTa MTOCTOSTHHOTO TOKA ONPEAeseTCs U3
cootHomenus: Rl * R22 =R20 * R23,
R20 * R23
OTKyJ1a RI1 =----—-- ;
R22
[Tpu 3Hauenuu Toka 13 = 0.
Benuuuna conpotuienus pesucropa R24 onpenensiercs no 3akony Oma:
R24 =UI1/I3.
Paccunrtarh 3HaueHNE BBIXOJHOTO HaNpspKeHUs UBBIX. MOCTa TOCTOSTHHOTO
TOKa MOKHO, UCIIOJIb3Ysl METOJ] 3KBUBAJIEHTHOIO T€HEpATOpa:
Usbix. =13 x R24;
Ux.X.
I'ne I3 = ;
R24 + Rk.3.
Ux.X. — HanpspDKEHUE XOJIOCTOr0 X0/1a MpU pa3oMKHYTOM pesuctope R24 (SA13
B MOJIOKEHUH «3»);
Rk.3. - conpoTHBIEHNE OTHOCUTEIBHO TOUYEK pa3pblBa MOCTA MTPH
3aKOPOYEHHOM HCTOYHUKE BXOJIHOTO HANIPSKECHMUSL.
RK3 MOKHO OIpeenuTh SKCIIEPUMEHTAIBHO.
[Tepexmrouatenem SA13 ycTaHaBIMBAaETCS PEKUM XOJIOCTOTO X012 (1M03. «3») U
BojbTMETpOM PV1 n3mepsercs nanpsikxenue Ux.X.
Ilepekmtouarenem SA13 ycTaHaBIMBAETCS PEKUM KOPOTKOTO 3aMbIKaHUs (1103. «1»)u
amnepmerpoM PA3 usmepsiercs Tok Ik.3.;

OnpenensatoT Rk3:
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Ux.x.
Rk3 =---- -- .
3amaHue Ha BBITIOJIHEHUE Ta00PaTOPHOI

paboTsl. U3yunts cxemy

U3MEPUTENIBHOTO MOCTA.

[Tpu MakcMMaJIbHOM PaccoIIaCOBAaHUU MOCTA C IIOMOLLBIO BOJIBTMETPA U
amIepMeTpa ONpeeIUTh BEJIMUYUHY COPOTUBIICHUS pe3rucTopa R24.

CHSATB dKCIIEpUMEHTaIbHY0 3aBUCUMOCTh UBbIX = F(R1).

MeTtoa0oM SKBUBAJIGHTHOTO T€HEPATOPA PACCUUTATh BEIUYHHY BBIXOJIHOTO
HanpsbkeHus Mocta rpu R1 3aganHoM mpernojaBaTesieM U COMOCTaBUTD C
3KCIEPUMEHTAIbHBIMU JaHHBIMU. OLIEHUTh NOTPEIIHOCTb.

DKCrepuMEHTAJIbHO OIpeleuTh HanpsbkeHne Uxx u conpoTtuBieHue Rk3 uccnenyemoit
CXEMbI OTHOCHUTEIILHO TOUEK MOJIKIIIOUEeHHS conpoTuBieHus: R24. CpaBHUTH MOyYEHHBIC
3HAYEHUs C pacuE€THhIMU 1

JlabGoparopHnasi padora Ne 2

HccaenoBanue pe:xumMoB padoThl M METOI0B pacyeTa JIMHEHHbIX Heneil NOCTOSIHHOIO
TOKA € IBYMS] HCTOYHHUKAMH MUTAHUS
Hean pa6oThl.

- 3aKpeIieHUe Ha IPAaKTUKE OCHOBHBIX METOJOB pacyeTa LEMNel OCTOSHHOTO TOKa
C HECKOJIbKMMH MCTOYHUKAMU TIOCTOSIHHOT'O HAIPSKEHUS.

- UccnenoBanue MocTa OCTOSIHHOTO TOKA C
reHEepaTOPHBIM JaTYUKOM.

[l BeIOSTHEHUS J1abopaTOpHOU pabOTHI UCTIONIB3YETCS CXEMa, IPUBEICHHAs
ynpoiieHHo Bmecto pesucropa R1 Bkitouaercs tym6nepom SA11 ucrounuk E /Tym0iep
SA11 nomkeH HaXOAUTHCA B HUKHEM monoxennr/. [TonHas cxema npuseneHa Ha puc. 10

Jns1 BeIMOTHEHUS TabopaTopHOM paboThl cooupaercs cxema nutanust JIATPa TV2
(Tym6niep SA3 ycraHaBnuBaeTcsl B BEpXHEE MOJI0KEHUE — BKIIFOUEHO, TyMOsep
NEPEeKIII0YEHNUs TpeesioB peryiaupoBanus HanpspkeHus JIATPa B nonoxenue «0-100By).
Tym6nep SAll nomkeH HaXOIUTHCS B BEPXHEM IOJIOKEHUH.

Hampsixenue Ha Beixone JIATPa perynupyercs 1ByMs HEpEKI0OYaTENIMU: JIEBBIA — C
marom 10B u npaBeiii — ¢ marom 1B. [Ipu 3ToM neBbIil nepekitoyarens umeeT padboune
nonoxkeHus «0», «10», «20», a mpaBblif paboTaeT BO Bcex mosnoxeHusx. Hanpsokenne Ha
BbixoJie JIATPa ycranaBnuBaeTcst TakuM, 4ToObI cTaOMIUTPoH VDS BoIen B pexum
crabwim3anuu (mpu mo-BoibTHOM yBenndeHuu UBbix JIATPa, nanpsbxenue na PV1 mano
WU3MEHSETCH).

N3mepuTenbHbBIN MOCT BKITIOYaeTcs Tymomaepom SA7.
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Bennuuny 3.4.c. uictounnka E ycTaHaBIMBaKOT ¢ TOMOIIBIO NiEpekiouaress E, rae

JIeJIeHUs] yKa3aHbl B BOJIbTAX.
TEXHUYECKHUE JAHHBIE N3MEPUTEJIBHOI'O
MOCTA: R20=4,7 xOwm;
R22 = 10
kOMm; R23 =
4,7 xOm; R21
=200 Owm;
Usx =E1 =Ucr = 16B.

Puc.

11 OcHoBHBIE TEOpeTHYECKHE COOTHOLICHU S

MeTto1 KOHTYPHBIX TOKOB /puc. 11/.

111, 122, 133 - KOHTYpHBIE TOKHU;

I1, 12, 13, 14, I5, E6 — TOKM BeTBEH.

CHUCTEMA YPABHEHWH JIJISI PACUETA KOHTYPHBIX

TOKOB: I111*(R20 + R21) — 122R20 — I33R21 =E1 - E

122*(R20 + R24 + R22) — [11R20 — I33R24 =

0 133*(R21 + R23 + R24) — I22R24 — 111R21

=E

PemuB cucremy ypaBHEHUI U ONPEEINB 3HAUEHUE KOHTYPHBIX TOKOB,
OTIpEAEIAI0T 3HaUeHue Toka I3:

I3 =133 -122.

BrIXo1HOE HanpsKEHUE MOCTA:

Ussbix = I3 x R24 (R24 u3 naGoparopnoii pabotsl Nel)

3anaHune Ha BbINOJIHEHHE J1a00PaTOPHO PadoTHI.

MeTon0M KOHTYPHBIX TOKOB pacCUMTATh BEIMYMHY BBIXOJHOTO HAMPSKEHUSI MOCTa
npu 3HaueHuu 3.1.¢. E, paHoMm El1max., i npu 3alaHHOM IpenojaBaTeieM.

Custsb 3xcniepuMenTanbHo 3aBucuMoctb UBbix = F(E), conoctaButh UBbIX
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qutst 3aganHoro El ¢ pacueTHbIM.
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JlabopaTopnas Ne3

HccaenoBanue pes;kuMoB padoThl © METO0B pacyeTa HeJIMHEHHbIX Henei
MOCTOSIHHOT'O TOKA

Hean padoTsl.

O3HaKOMJIEHHE CO CBOWCTBAMHU U XapaKTEPUCTUKAMU CTAOUITUTPOHOB.

N3yuenue npuHIuna ASMCTBUS U UCCIEAOBAHUE XapaKTEPUCTUK
MapaMeTpUIecKoro CTabuanu3aTopa HampsHKEHUS.

Jns BeImosiHEHUS J1abopaTOpHOU pabOThl UCHIOJIB3YETCs CXeMa, IPUBEICHHAs Ha PUC.
12 Jl;1s1 BeITOSTHEHUS JabopaTopHO# paboThl codupaercs cxema nutanus JIATPa TV2
(Tym0Oniep SA3 ycraHaBnTuBaeTCs B BEpXHEE IMOJOKEHIE — BKIFOYEHO, TYMOJIEp TePeKITIOUCHUS
npenesoB peryiupoBanus Hanpsokerust JIATPa B monoxenue «0-100By). Tymbaep SAIl
JOJKEH HAXOJUTHCS B BEPXHEM MOJIOKCHHH.

Hanpsokenue Ha Boixoqe JIATPa perynupyercst AByMs MEpeKII0OYaTesIMU: JIEBBIH — C
marom 10B u npaBelii — ¢ mwarom 1B. IIpu 3ToM 51eBbIil nepekitoyarens uMeeT padboune
nostoxeHus «0», «10», «20», a mpaBbIit paboTaeT BO Bcex nojoxenusx. Mccnegyemas cxema

BKJIIOYaeTcst TymOnepom SA7. UccneayemMpiM HETUHEWHBIM JIEMEHTOM SIBJISICTCS

ctabunutpon VDS.

R19
SAT2 et 25MA
o—1 ° °
R20 %ﬁ R24
4KT SA11.2 1 SA13
| (o) 2
{ Ay
3
¥ 25MA SA"-‘E B2
SA7 sA1{ ,
|ewo E R23 I }
+ = + 47
R21 R1 f [
v |Uan 0,2«
0 VD8 ——O
. / UCT
alPV)
A I L . SA13

Puc. 12

Harpy3koii cTabuInTpoHa SBIseTCs U3MEPUTENBHBIA MOCT MOCTOSTHHOTO TOKA U
U3MEHSIETCA OHA ITyTEM U3MEHEHMSI BEIMYMHBI CONTPOTUBIIEHUS IEPEMEHHOTO PE3UCTOPA
R1 (Knrou SA11 ycranaBiuBaercsi B BEpXHEE IOJOKEHUE).

J1J1s1 BBIMTOJTHEHUSI pacyeToB 10 paboTe 3aJaHo:

Tun crabunutpona /I814A — ycraHoBJIeHBI Ba ocieaoBaTensHo. [lacopTHbie

nmannbie: Uct.=7,75B;

AUct.=0,75B;
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rct.=6 OM;

Ict.max. =40

mA; IcT.MuH. =

3 mA;

3.1.2.2. Conpotusinenue pesucrtopa R19 =1,5

kKOM; 3.1.2.3. ConpoTuBIIEHUE PE3UCTOPOB:

R20 = 47

kOmMm; R22 =

10 xOm; R23

=47 xOm;

Pacuer 3HaueHMs S5KBUBAJICHTHOT'O COMTPOTUBIICHUS HArpy3ku RH.OKB.

ITpu pacuere conpoTuBieHUs] RH.OKB. CONPOTUBIEHUE PE3UCTUBHOTO aT4ynKa R1
BBIOMpPAETCS 110 YCMOTpPEHUIO npenoaasarens B npeaenax ot O 1o 10 kOm /Tym6iep
SA11 nomkeH HaXOAUTHCS B BEPXHEM TOJIOKESHUH/.

3HaueHUE CONMPOTUBIICHHS Harpy3ku RH.3KB. onpenenstoT mo ¢popmyiie: /puc. 12/.

(R20 + R1)(R22 + R23)
Rooke =

R20 + R1+ R22 + R23°
3.2.2. PacueT 1MHaMHUYE€CKOTO CONPOTUBIIEHUS CTAOMINTPOHA
Ra. Ucr.max. — UcT.MuH.
Rn=__ ;Ier.max. — [cT.MuH.
I'ne 3nauenus Ucrt.max., Uct.MuH., [cT.MaX., [cT.MUH. OnpeeIar0TCs MO CIPaBOYHUKY.
bannacTHOe compoTUBIICHHE MTAPAMETPUIECKOTO CTAOMIN3aTOPa ONIPENCTISIOT
W3 COOTHOIIICHHUS:
Usx.max. — UcT.
Ier.max. + In.
3aanue Ha BBITIOTHEHUE Ta00PATOPHON paOOTHI.
N3yunTh TpUHIUT ACHCTBUS MTapaMETPUIECKOTO CTAOUIN3aTOpa HAPSHKCHHS
1 DJIEKTPUYECKYIO CXEMY BKIIFOUEHUS CTAOUITUTPOHA
Ha CTEH]IE COBMECTHO C YIPABIISIEMBIM BBITIPSIMUTENIEM H MOCTOBOM U3MEPHUTEIHHOU cXxeMou Oe3
R24 B kauecTBe Harpy3KH.
PaccunTaTh 3HaU€HNE SKBUBAJICHTHOI'O CONPOTUBIICHUS Harpy3ku RH.5kB. 111 R1 ot 0
1o 10xkOm.
Paccunrars UBx.MuH. ¢ 3aganabiMu RO = R19 = 1,5kOm u Re.min, npu koTropom
napaMeTprUuecKuii CTabUIN3aTop HE BBIXOAUT U3 pekuMa crabunuzanuu. OnpeneanThb

Usx.min
&9



skcnepuMeHTaIbHO U Uct.akenep. Hanpsikenre UBX H3MEPUTH TECTEPOM.
CuaTb 3KcriepuMenTaabHo 3aBucuMocTh UBbix. = F(UBX.) u Ict. = f(UBX.) ipu RH. =
const. Onpenenuts IcT.min 3xcrepuMenTanbHo. Paccunrare UBX.min s Iet.min skcnep.
— COIIOCTAaBUTh C U3MEPEHHBIM.

Custh 3KcniepuMenTanbHo 3aBucuMoctb UBbix. = F(Ru), mpu UBx.mun. s
00Jj1ee TOUHOTO MOCTPOSHUS 3aBUCUMOCTH B3aMeH npudopa PV1 MoxkHO ucnonb30BaTh

nudpoBoit TecTep.

JlabopaTopnasi paGora Ne 4

OmnpeneneHue NnapaMeTpoB U UCCIeI0BAHNE PEKUMOB PadoOThI JIEKTPHYECKOH 1enu
NMEePeMEHHOr0 TOKA C MOCJIeI0BATEIbHBIM COeUHEHNEM KATYIIKA WHAYKTHBHOCTH,
pe3ucTopa U KOHJIeHcaTopa

Hean pa6oThl.

- OnpenieneHue napameTpoB CXEMbl 3aMEILIEHUsI UHAYKTUBHON KaTYyILIKU C
MarHMTOIPOBOIOM.

- 3ydeHune oCHOBHBIX PEKUMOB pabOThI 3JIEKTPUUECKOM LN  MpH
nocienosareabHoM coenquHenuu R, L, C.

- 3yueHne MeT0/10B OCTPOEHHUS BEKTOPHBIX TUAarpaMM HampsyKeHUI U TOKOB.

Jnis BeIONTHEHUSE 1a00paTOpHOl paboThI coOMpaeTcst cxema, MpuBeAeHHas Ha puc. 13

s HomuHaneHoro pexuma (In. = 0,8 A) onpeaenstoT napaMeTpbl CXeMbl 3aMELICHUs
karymky nHAykTuBHOCTH: L1 1 Rk1. IIpn 5TOM HOMMHANIBHBIN TOK KaTYIIKH yCTaHABINUBAETCS
yTeM U3MEHEHUs HalpspKeHUs aBToTpaHcdopmartopa TV2.

JIJ11 HOMMHAJIBHOTO peXuMa OnpenessitoT BennuuHy emkoct Cl1, mpu kotopoit
OyzaeTr HaOII01aThCsl PE30HAHC HAIPSDKEHMSI, 1 COOUPAIOT CXeMy, IPUBEJCHHYIO Ha puc. 13
PaccunTaHHyI0 €MKOCTh KOHJIEHCATOpa YCTAHABIMBAIOT ITyTEM KOMMYTAIMH TyMOJIEPOB B
Mara3suHe eMKOCTEH.

HccnenytoT pexxuM paboTsl 1ienu, u3mensist Benuuuny C11, u ctpost 3aBucumocts 11
=F(C11) m cosp = F(C11).

OcCHOBHBIE TEOPETUYECKHE COOTHOLICHHUSI.

OmnpeneneHne napaMeTpoB CXEMbI 3aMEIIEHUS KaTyIIKH

UHIYKTUBHOCTH. B HOMuHansHOM pexume /IH. = 0,8 A/ cHUMaIOT

nokazanus npubopos: PA1 — Tok uepe3 Karyuky,

PW?2 — akTuBHast MOIIIHOCTb, TOTpeOsieMas KaTyIIKOH

L1, PV3 — nanpsxenue Ha karymke L1.

3Has IOKa3aHus NpUOOPOB, ONPEACIAIOT 3HAUCHHE TApaMETPOB CXEMbI 3aMEIICHUS

KaTyIIKH:
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rp ., _U X
Re=p. 270 27 . X =725 R

] » ]

Ry, =Ry —Ryy. Zy =\ R0+ Xk .

rae R17 =17 Oum Pac. 13

Onpenenense pemmueHEl emMEOcTH Cl 1, ope xoTopol B HenH HACTYVIIAST PE20OHAHC
HallpLESHHH.

3uagenne C11 onpegengercd, HCX0Od H YOIOBHA BOZHHEHOEBSHHST Pe30HAHCA

HApLTECHHH.
Xp= X:.‘u;
1
Xﬂ:u R
[ oe: 27C |
1
i =2—
Tasxmm odpazon, X :

HIJH PE30HAHCE COMPOTHEICHHE YHCTO AKTHEHOE IIO3TOMY TOK E IIEIIH.

U
RK] +R]T

Onpez[eﬂeHI/Ie PaCYCTHBIM IIYTEM 3HAYECHUH COS( 1 TOKa B IICIIN IIPpU

MaKCUMaJIbHOM 3HaYE€HUU eMKOCTH KoHaeHcaropa Cl11.
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3uagenne Cllyax. = 63 Mx® npH BceX 3aMKHYTEIX BRIETIOTATETTX.
Prc.14
Tox B memm:

Z

\[REE+[XK1_X{.'IIW:)E .

»

1
MI Tmax :

7. - momHOE COIIPOTHEICHHE.

XC'I Imax —
rae

KosddumuenT MOmMHOCTH LIETTH:
P
COSQP = ——————- :

Uxl

[Ipumep mOCTpOEHHUSI BEKTOPHOW JUAarpaMMbl IIEA TPH  aKTHBHO-
WHIYKTUBHOM XapakTepe Lienu AaH Ha puc. 14

3aaHue Ha BBIOJHEHUE Ta00PaTOPHON pabOTHI.

CoOpath Ha CTEHAE CXeMy /Ui pacyeTra IMapaMeTpOB CXEMbI 3aMelIeHUs
KaTtymku uHAykTuBHOCTH LI 1 Rk1 u 1y1st HomuHansHOTO pekuma padotsl /I = 0,8A/
OTIPEIENIUTh 3HAUEHHS STHX TTapaMeTPOB.

Hcnonp3ys mapaMeTphl CXeMbl 3aMeIlIeHHs] KaTYIIKH HHIYKTHBHOCTH OIIPENEIUTh
BenmnuuHy eMkoctu Cl1 KkoHmeHcaropa, TpH KOTOpPOM B IEMH HACTYMaeT pPE30HAHC
HaIpsKEHU.

Paccuutare Hanpsbkenne Umin., Ipy KOTOPOM B pEXXHUME pPe30HaHCA HANPSKEHUH TOK

B uenu [ He npessicut 0,8A.

U::11 =jXC111. ULKl =jXKli

t]RKl =iRK1

Puc. 15
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ITpoBeputs 3xcniepuMenTanbHo pacuetsl (BHUMAHUE! Ipexae uem
ycranaBnuBaTh Cpe3. HeoOXoauMo ycTaHOBUTH U MeHbIIe yeM HanpspkeHue Umin u 3aTem
MIOCTETIEHHO JIOBECTH JI0 PACUETHOTO).

BHUMAHMUE! Tym6nep SA4 nomKeH HaXOAUTHCS B BBIKIIFOUCHHOM ITOJI0KEHUN
(pBIYa’kOK — BHHU3Y).

Onpenenuth pacueTHBIM ITyTEM 3HaUEHUE COSP U ToKa | B 1ienu npu MakCUMalibHOM
3HAQYEHUH €MKOCTH KOHJEHCATOpa.

Custs 3aBucumoctu [ = F(C11) u cose = F(C11), mpu U3mun.

Jl71st 0IHOTO U3 PEKUMOB PadOTHI LIETIH MOCTPOUTH BEKTOPHYIO JUarpaMmy HampsoKeHUR

M TOKaA.

JlabGoparopHuasi padora Ne 5

OmnpenesieHne mnapaMeTpoB U MCCIEA0BAHNE PEKMMOB padoThl Tpexda3Hoil nenu
NIPH COeIMHEHUH NoTpeduTe/Iel 3Be3/10i

Hean pa6oThl.
UccnenoBanue TpexdasHoi nenu npu COeAMHEHUN TOTPEeOUTENEH 3BE3101.
N3yuenne MeToi0B pacuera Tpex@a3HbIX LeNeil  MpH COeTUHEHUU

norpedureneil 38e3/101.
Jnis BeINONTHEHUSE 1a00paTOpHOl paboThl coOMpaeTcs cxema, MpuBeAeHHas Ha puc. 15
B nannoii 1abopaTopHO# paboTe HCCIeayOTCs TpeXPa3HbIe CXEMBbI C

CUMMETPUYHON, HECHMMETPUYHOM U pABHOMEPHOM Harpy3kamu MpH HaJIUIUHU

HEHUTpPaJILHOTO NMPOBOJA U 0€3 HEro.
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Puc. 15

Jns uccnenoBanus CHMMETPUYHOM Harpy3ku BKIIouaroTcs pesuctopbl R37, R39, R40.
Jln nosty4yeHnss paBHOMEPHOW Harpy3KH pacCUMTBIBAIOT BeIMYMHY eMKocTH Cl11
U3 YCIIOBUS:
|Za| = |Zb| = |Zc|.
OcHOBHBIE TeOpeTHYECKHE COOTHOLICHUS.
HccnenoBanne CHMMETPUYHON PE3UCTUBHOM HArpy3KH NPU HATMYUH
HENUTPaJIbHOIO MTPOBOJA.
JIns mosmyd4eHns: CUMMETPUYHON Harpy3Ku:
R37 =R39 = R40;
HeobxomuMo nepemMbIykaMu 3aKOpOTUTH cieayromue aneMenTsl: R38, C11, L2 u R18.
W3mepuTh pazHble HApsKEHUS TPH TOMOIIHU BoJbTMETpoB PV2, PV3, PV4 u
¢azubiii Tok 1 B haze «C» npu nomomu amnepmerpa PAL.
Y6enuTbcs B OTCYTCTBUH TOKa B HeHTpanbHOM MpoBojie 12 = 0 (PA2).
Onpenennuts 3Ha4eHUs conpoTusieHui peanctopoB R37, R39, R40 o 3akony Oma:
U3
R37 =----- ;
I

MoItHOCTh,  MOTPEOIIEMYI0 CHMMETPHYHON HArPy3KOH, ONPENEIUTh 1Mo popmyIe:
P=3121 R39;

Pacder 3nauenns emkoctu C11 115 momydeHus paBHOMEPHOU HArpy3Ku:
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2

Z,= \/(R37 +R,) + X750
Zc =R38 + R39;
[TpunsiB Za = Zb onpenenstoT 3Hadenne C11 11 nmomydeHus paBHOMEPHOH
Harpy3ku: R240 + X2C11 = (R37 + R18)2 + X2L2;
I'ne R18 JL.p. Ne5, XL.2 u3 JI.p. NoS5.

Xoy = \/(R37 +ng)2 + X% — R
1

Otkyna Cl1 =------ ;

o X Cll1

3HaueHue conpoTusiaeHus pesucropa R38 onpenensercs us3

cootHoweHus: R38 =ZC - R39.

T.K. Harpy3Ka B 1aHHOM (pa3e HOCUT PE3UCTUBHBIN XapakKTep.

HccnenoBanue paBHOMEPHOM Harpy3ku 6e3
HEUTpPaIbHOTO MPOBOJIA.

Jl1s1 BBIMOSTHEHUS TAHHOTO MyHKTa OTKIIOYUTh HelTpaibHbId ipoBo (12 = 0), a oOuryto
TouKy BarTMeTpoB PW1, PW2 noakmounts k aze «A».

HaGpatb paccuntanHoe 3HaueHre C11 mpu moMomy BeIKIIOYaTeNeH.
PazomkHyTh nepembruky, mryHTupytomue anemeHTsl R38, C11, L2, R41 u takum
00pa3oM MOIy4YUTh PABHOMEPHYIO Harpy3Ky.

W3mepuTh pazHble HapsLKEHUs U oMol BoiasTMeTpoB PV 1, PV3, PV4 u
¢aznbiii Tok 1 B dhaze «C» npu nomomu amnepmerpa PAL.

Y6enutbcs B HepaBeHCTBE (ha3HBIX

HanpsbkeHui. PaccuntaTth HanpskeHHne

CMELIEHUS HEUTPaIH:

_UY, +UY, +UY,
Y Y, 4Ye

v,

cmmram: Vo =Un~Unw, Uy=Uy—Upy U =U U,

Onpenenutb TOKH B (hazax

v -u, . U.-U . U=,

Z ;h =15

=a

@ F

AKTHBHYIO MOIIIHOCTb, MMOTPEOIISIEMYIO HArPy3KOH, MOKHO
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onpenenuth: P =12A R40 + 12B(R37 + R18) + [2C(R38 +R39);
Y CPaBHUTH €€ 3HAUCHHUE C TTOKA3aHUSIMU
BarTMeTpoB: P =PW1 + PW2.

HccnenoBanue paBHOMEPHON Harpy3Ku ¢ HEHTpalbHBIM ITpoBoioM (Oomas
TOYKA BaTTMETPOB - K HEUTpasn).

B sTom ciyuae:

Ua=Us=Uc.

3 Ua , Us . Ue

s = i =

f,=— : .
4 La. 5 Le . Ze

a
NpHYIEM OpPH PAEHOMEPHON HATPVIEE
la=Ie=1Ic

- =1, T+
TOK B HEHTPAIEHOM IIPOBOOS. ! .

3anaHue Ha BbINOJHEHHE J1a00PaATOPHOH PadoOTHI.

HccenenoBar CUMMETPUYHYIO HATPY3KY ¢ HEUTPAIbHBIM IPOBOJIOM, U3MEPUB,

(hazHbIe TOKU, HATIPSXKEHUS] M MOIITHOCTh Harpy3KH, a TAK)Ke TOK B HEUTPaAILHOM MPOBO/IE.

Paccuurats conporupnenus a3 CHMMETPUYHON HATPY3KH.

Paccuurats 3Hauenus emxkoctu Cl1 u conporusienus pesucropa R38 s
o0ecrnieueHrs paBHOMEPHOM Harpy3KH.

PaBHOMepHast Harpy3ka 0e3 HeWTpailpHOro mpoBoja. VccienoBarb paBHOMEPHYIO
Harpy3ky, Hu3MepuB, (a3Hble HaANpsHKEHUS W MOIIHOCTh Harpys3kd, 0e3 HeWTpalbHOTO
npoBofa. Paccuntars HampspkeHHe CMEIIeHUsS HEeWTpalld U ONpenenuTh TOKU B (azax A, B,
C. CpaBHuTh pacueTHble 1 u3mMepeHHsle Ic. PaccunTtarh akTHBHYIO MOIIHOCTH MOTPEOISIEMYIO
U3 CETU U CPABHUTH C U3MEPEHHOM.

PaBHOMepHass Harpy3ka ¢ HeWTpajdbHbIM MpoBoAoM. HMccnenoBaTh paBHOMEPHYIO
Harpy3Ky, U3MepHuB, (a3Hble HANpPSOKEHUS, MOIIHOCTh M TOK B HEHTpaIbHOM MPOBOJIE,
noAKIIounB ero TymOnepom SA1S5 (obmas Touka BaTTMETPOB - K HeWTpanu). Paccuurarh
KOMIUIEKCHBIE 3HaUYeHMsI TOKOB B (azax A, B, C u onpeaenuts TOK B HEUTPAIBLHOM MTPOBO/IE.

CpaBHI/ITB PACUCTHBIC 3HAYCHUS TOKA C SKCIICPUMCHTAJIbHBIMU.
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JlabGoparopHasi padora Ne 6

OmnpenesieHne napaMeTpoOB U MCCJIEI0BAHNE PEKMMOB padoThl Tpexda3Hoil nenu
MPHU COeIMHEHUH MOTPeduTe el B TPEYroJbHUK
ean padoThl.

HccnenoBanue Tpex(a3HoOi ey Npu COSAUHEHUH TOTPEOUTENCH B TPEYTrOJbHUK.

N3yuenmne MeToI0B pacuera Tpex(a3HbIX Ierel Ipu COeAUHEHNH TOTpeOuTeNeH
B TPEYTOJIbHUK.

Jlyist BEIIOSTHEHUS JTabopaTOpHOU pabOThl cOOMpaeTcs cxema, IpuBeieHHas Ha puc. 7.1.

Hccnenyercsa paboTa cxeMbl IPU paBHOMEPHOM

Harpy3ke. CTpouTcs BEKTOpHas AuarpaMmma.

OcHOBHBIE TEOPETUYECKHE

cooTHoleHus. PaBHOMepHas Harpy3ka.

Ha ocHoBanum pacueToB, CIeNaHHBIX B JiabopaTopHoil pabore N6, HabOpaTh Ha
CTEHJE PAaBHOMEPHYIO Harpy3ky. M3MepuTh JHMHEIHbIE HANPSHKEHUS M JIMHEHHBIA TOK, a
TaKKe CHATh NOoKazaHus BaTTMeTpoB PW1 u PW2.

IIpu paBHomepHot Harpy3ke: [AB = IBC = ICA,

a JINHENHbIE TOKU OTIMYAIOTCA 10 3HAUYEHUIO JPYT OT JIpyra.

3HaveHMs JIMHEWMHBIX TOKOB MEPEIEAI0oTCs 1Mo IepBoMy 3akoHy Kupxroda:
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R40
R38
8] o ])
R3T L2 R18 o
Puc. 16
IA=TAB - ICA; IB=1IBC - IAB; IC=ICA —
IBC;
®dazHbIe TOKU OMPEEIAIOT 10 3aKkoHy OMa:
) .. . 1.
1"3=,'Im fg.;=,m' fmz A
T Zu Z u Zcs

Monyns Toka IC cpaBHMBAIOT CO 3HAUEHUEM U3MEPEHUS.

PaccunTaTh akTUBHYIO MOIIIHOCTB, TOTPEOIISIEMYI0 paBHOMEPHOM

Harpy3koit: P =12AB - R40 + [2BC (R37 + R18) + [2CA(R38 + R39)

Y CPaBHUTB €€ C pe3yJibTaTaMu u3MepeHus Bartmerpa PW1, PW2:

P=PWI1 + PW2, rae P - nmokazanus mpubopa.

3agaHue Ha BbINOJIHEHHE J1a00PaTOPHOI padoTHI.

Y CTaHOBUTH PaBHOMEPHYIO HAarpy3Ky BO BCEX TpexX (a3zax.
N3MepuTh akTUBHYIO MOIIIHOCTh HArPYy3KH U JIMHEWHBIN TOK B nHUM C Harpy3ku. Hanpsbkenue
Uab uzmeputs npudbopom PV2, nanpspkenne Ubce, Uac uzmeputs pudbopom PV3, ycranaBnusas
nepeMbIuky 1.2 s uzmepenus Ubc nubo .1 s uzmepenus Uac.

Paccunrtarh KOMIUIEKCHBIE 3HaYeHUSI (PAa3HBIX TOKOB U OINPENETUTh JTUHEHHBIN TOK B
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muanu C. PaccuntaTh aKTHUBHYIO MOIIHOCTb OTpeOUTENs. Pe3ynbTaThl BEIMUCICHUN CPaBHUTD
C 3KCIIEpPUMEHTAJILHBIMU JIaHHBIMH.
[TocTpouTh BEKTOPHYIO TUarpaMMmy.
JlabopaTopHasi paGora Ne 7

I/ICCJIGIIOBaHPle mapamMeTpoB CXeMbl 3aMECIICHUS KATYIIKH HHIYKTHBHOCTH C
3aAaMKHYTbBIM MAarHuTONMPOBOJA0OM M IIPA HAJIUYHUHU BO3AYIIHOIO0 3a30pa B
MAarHuTomnpoBojae

Hean pa6oThl.

N3y4nTh METO/IBI OTIPE/ICIICHNUS TAPAMETPOB CXEMBI 3aMEIIEHUS
KaTYIIKH UHIYKTUBHOCTU C 3aMKHYTBIM MarHUTOIPOBOJIOM.
[TocTpouTh BONBTAMIIEPHYIO XapaKTEPUCTHUKY /B.a.X./ KATYIIKNA UHIYKTHBHOCTH
C 3aMKHYTBI MarHUTOIIPOBOJIOM.
[TocTpoeHwue B.a.X. KaTyIIKW HHAYKTHBHOCTH C BO3IYIIHBIM 3330pOM B MarHUTOIPOBO/IE.
J1nst BBIOJTHEHHUS JTA0OPATOPHON pabOThI O MCCIIEIOBAHHIO KAaTYIIKHU C
3aMKHYTBIM MarHUTOIIPOBOZIOM coOMpaeTcs cxema, IpUBeIeHHas Ha puc. 16

&
b R.
U
LEl ‘
®

s uccrietoBaHus KaTyIIKU C pa3OMKHYTBIM MarHUTOIIPOBOIOM UCIIOJIB3YETC CXEMA,
npUBeJeHHas Ha pHc. 15 mabopaTopHoit paboTs! NS5.
OcHoOBHBIC TEOpEeTHYECCKHE COOTHOLICHHS.

Cxema 3aMCIICHUSA KAaTYIIKH MHAYKTHBHOCTU C 3aMKHYTBIM MAarHuTOIIPOBOJAOM JaHa Ha PUC. 17

P U

Rﬂ-!l' ZF: Z.H' :T' XI“-: IIiZ:H_RIMi.

] k]






Puc. 17

Ha TnuHeilHOM y4YacTke KpUBOM HaMarHMYMBaHHWS  Marepuajga 3aMKHYTOrO
MarHUTOINPOBO/Ia KaTyIIKH 3HaueHne RmM m XM mmeroT HeOobIIoe 3HaYeHue, a B 00JacTu
HaceleHuss BenuuuHbl RM u  Xwm, ymesbmatorca. CriemoBaTeslbHO, B.a.X. KaTyIIKU
MHIYKTUBHOCTH C 3aMKHYTHIM MarHUTOIPOBOJIOM UMEET HEJIMHEHHBIH XapakTep.

Mertoap!l onpesieneHus MapaMeTpoB CXEMbl 3aMEIIEeHUs] KAaTyIIKW HHIYKTUBHOCTH C
Pa30MKHYTBIM MAarHHTOIPOBOZOM JaHbl B JlabopaTropHoii padote N 4 u B jabopaTopHOi
paborte N 5.

3aaHue Ha BbINOJHEHHE JIa00OPATOPHOIl padoThI.

CoOpatb cxeMy Jij1s pacdera napamerpoB Rm u XM KaTyIiku WHIYKTHBHOCTH
C 3aMKHYTBIM Maruuronposoiom (Puc. 17).

[TocTpouts B.a.X. KaTyIIKH UHAYKTUBHOCTHU C 3aMKHYThIM MarautonpoBojaoM. [ = f(U)

OnpenenuTs mapaMeTpbl CXEMbI 3aMEIICHUS Ha TMHEHHOM y4JacTKe B.a.X. H B
o0acT HackIIeHUs. J[J1st i3MepeHust TOKa B IEPBUYHON 00MOTKe TpaHchopmaTopa
WCII0JIb30BaTh TECTEP WIIM aMIIEPMETP MEPEMEHHOTO ToKa ¢ npezaesnoMm 200MA.

Cobpath cxeMy 1715 pacyeTa apaMeTpoB CXEMbI 3aMEIEHUS KaTyIIKU WHIYKTUBHOCTH
C 3a30pOM B MarHUTOIPOBO/IE.

BHUMAHMUE! Tym6sep SA4 nomxeH HaXOIUTHCS B BHIKIIFOYEHHOM IOJI0KEHUN
(ppIUax)oK — BHU3Y).

OnpenenuTth MapamMeTpbl CXeMbl 3aMEICHHS KATYIIKU UHAYKTUBHOCTH C
BO3YIIHBIM 3a30POM B MarHUTOIPOBOJIE.

CHSATB BOJBT-aMIEPHYIO XapaKTEPUCTUKY KATYIIKH HHAYKTUBHOCTH C 3a30POM.

JlabopaTopnasi paGora Ne 8
OnpeneeHne NapaMeTpoB U OCHOBHBIX XaPAKTEPUCTHK 0AHO(A3ZHOI0

Tpancpopmartopa Lleas padoTsl.

N3yuenne ycTpoiicTBa U MIPUHITKIIA AEHCTBUS 0qHO(a3HOTO TpaHCchopmaTopa.

W3ydeHue cxembl 3aMelIeHHs TpaHcGopMaTopa U ONpeiesieHuE ee

napameTpoB. M3yueHne BIUSHHAS XapakTepa Harpy3Ky Ha BHEITHIOKO

XapaKTePUCTHKY U K.I1.1.

TpaHcdopmaropa.
Hccnenosanue ogHoda3Horo Tpanchopmaropa mpou3BOIUTCS 110

CX€Me, IPECTaBIECHHOM Ha puc. 18
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Puc. 18
Jliist onpeiesieHus ImapaMeTpoB CXEMbI 3aMEIEeHUs TpaHc(HopMaTopa MPOBOIAT OIBITHI

XO0JIOCTOTO X0/1a /X.X./ (SA4 — BBIKITIOYEH) B KOPOTKOTO 3aMbIKaHUs /K.3./ (SA4 — BKIFOUEH)

/puc. 18/.

Puc. 19
OnBIT K.3. MPOU3BOAAT NPU TTOHWKEHHOM HAIpsHKEHUH Ha TICPBUYHON 0OMOTKE
TpanchopmaTopa (BeikITr0UYaTenb SA4 BBepx). Mccnenyercst U CTpOUTCS BHEITHSS
XapaKTepUCTHKA TpaHchopMaTopa Mpu pa3IUIHOM XapaKTepe Harpy3Kku. XapakTep
HArpy3KH U3MEHSAETCS TPH U3MEHEHUH eMKOCTH KoHzaeHcaTopa C11.
W3y4aroTcst MeTO/IbI OBBIIEHHUS KO3 (UIIMEHTa MOIIHOCTH HATPY3KHA U
K.IL.J. Tpancopmaropa.

OcHoBHbBIE TCOPETUIECCKHUE COOTHOICHUA.

Cxema 3amemnieHust Tpaacopmaropa /puc. 10.3/.

100



a
_
'_'
o
——
b
o
L
—_
| |
I

Puc. 20
Ro, Xo - mapameTpbl CXeMbl 3aMEIIECHHSI, OTPEICISIEMbIC U3 OIBITa XOJIOCTOTO X0/1a
TpancdopmaTopa,
Rk, Xk - mapamMeTpbl CXeMbI 3aMEIICHHUS, OITPE/IC/IIEMbIC M3 OIbITA
KOPOTKOTO 3aMbIKaHUs TpaHCPOpMaTopa.

OmnpiT X0M0cTOTO X012 /prc. 20/.

SA3 I 10
- TV3
Szl -
U:
220B | GZD
ROY . .

Puc. 21

[Tokazanus npudopos PW1, PA1, FV3, PV2 naroT BO3MOXKHOCTH

OTIPENICTUTh TapaMETPhl CXEMbI 3aMeIIeHHs TpaHchopmaTopa:

[
Rfi Zy=—— ] M=o
I - Iy : Xy Zo+R% ; U, .

n - ko3 durueHt Tpanchopmarmu.
OMnBIT KOPOTKOTO 3aMbIKaHUS PUC. 22

I
SA3 "
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Puc. 22
[Tokazanus nmpudopoB PWI, PV3, PA2, natoT BO3MOKHOCTh OTIPEICTUTh

mapaMeTpbl CXEMbI 3aMCIICHUA:

RN:."'}HH- JE_E- Xﬂ':ﬂ.l'tzzi'""RzK}-

¥ 5 *

a TaK)Ke aKTUBHbBIC U PEAKTUBHBIE COMIPOTUBIICHHSI 0OOMOTOK TpaHchopMaTopa:

, X R, X,
J{u:er:?x‘ R, =—% X?:_-j

n;'n

Koadpdunment montHoctn Harpy3ku / X1.2, R18/. Ucnions3ys qaHHEIC

nabopatopHoit paboThl N 5 ONpenessoT CoS( HAarpy3KH

K.n.g. tpanchopmaropa;
P Su cosp2H

P Su cosgp2H + Po + p2Px
Il 12
rae p = ——-=-—— - koadbdunmenT 2arpyzrn TpanchopMa-
e 12w

TOPAa,
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Se=UIHI1H = U2H I?H = 100BT - nonHag MOMHOCTE TpaHchopMaTopa.
Bremmnas xapaxrepuctrra Tpancdopmaropa U2 = F(B) crpoutca no cnegyromeny

VDAEHEHHIO!
.

U, =U| 1~
ks

\u

AU 2%
100%

»

roe AU2% = B(Ux.a. cos@2 + Ur.p. sing2);

ﬁlﬂﬂ%:ilﬂﬂ%

[F-) 'S'H

kT

Uca - aKTHEHAR COCTARMAMOMAT HATIPAHKECHHA KOPOTKOTO 3aMEBIKAHNUT
TpadcthopMaTopa;

lia X 1 00%

§

L w. e =
1H

UP.K. - peakTHEHAA COCTARIAIOIIAL HANPAHKEHAT KOPOTEOTO 3aMEIKAHHA
TpaHchopMaTopa.

[loermmenne KoaddHIHSHTA MOIIHOCTH HATPY3KH.

J1a noErmennA sHATeHHA Ko3hdHITHeRETa MOITHOCTH HArpyaEH (COS(Q) mapalIelsHO
marpvzee /R8, L2/ exmrogaetca xorgercatop C2. JHadeHHe eMEOCTH KOHIEHCATOpa

PACCTHTEIEAIOT IO HOPMYyIE:

P2
Cll = e (tg@2H - tg@2TPEE.)

3agaHue Ha BbINOJIHEHHE J1a00PaTOPHOI padoTHI.

N3yunTh cxeMy BKJIIOUEHUS TpaHchopmaTopa.

[IpoBecT OMBITHI X.X. U K.3. TpaHchopmaTopa. [y u3mMepeHnst Toka X.X. B IIEPBUYHON

0o0MOTKE TpaHC(popMaTopa HCIOIB30BaTh TECTEP MM aMIEpPMETP I[EPEMEHHOI0 TOKa C

npenenaoM 200MA.

Buumanue! B onbite k.3. 10 BimoueHuss SA3 BeiBectd JIATP T2 B 0, TymGnep SA4

YCTaHOBHUTHL B BEPXHEC ITOJOKCHUC. B ommiTe X.X. HOMHUHAIILHOE HAIpsS>)KCHUEC HepBH‘IHOfI

obMmotku 220B.

Paccuurats napaMeTpbl CXEMbI 3aMCIICHUS TpaHC(bopMaTopa.

Jna warpy3ku RS, L2 (.p. NeS5) paccuumraTe NOTEpU HANpPsDKEHUS, BTOPUYHOE

HaIpsKCHUC U K.IT1. 1.

N3mepuTh BTOpUYHOE HaNpsKeHUE npu Harpy3ke R8, L2 u cpaBHUTH ¢ pacCUUTaHHBIMU
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B 10.3.4.

Paccuutate k03 dumuenT momiHocTH Harpy3ku RS, L2 u ompenenuth 3HaUY€HHE €MKOCTH
C11 nns TNOBBIMIEHHS COS(Q HArpy3Kd 10 3HAYEHUs, 3aJaHHOIO IpernojaBaTesieM. Pe3ynbrarsl
pacuera IpOBEPUTh SKCIIEPUMEHTAIILHO.

PaccuuTats K.11.11. Tpancopmaropa rnpu cos@2Tp u cpaBHUTH ¢ 1. 10.3.4.

Paccuurars notepu HanpsKeHUs Npu cosQ2Tp U cpaBHUTH ¢ 1. 10.3.5.
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4. KOHTPOJIbHO-0LIEHOYHBbIE CPEACTBA JAJIsl IPOMEKYTOYHOM aTTeCTALMHU

Hegzeqeub IK3AMEHAUUOHHDBLX 60NPOCO8 K Oudgdgegzeugugzoeauuomz zauemy.

Teopernueckne 3aganus AJ1s1 YCTHOTO OIIpoca
Yemmuwuii onpoc no éonpocam:

1. MarautHoe mone ero (¢u3MYecKue CBOMCTBA. MarHuTHas MPOHHUIIAEMOCTb
(bU3UYECKUil CMBICI; BUJBl MAarHUTHOW MPOHUIIAEMOCTH, O0O3HAYEHUE, CIMHUIIBI
U3MepeHus GopMyJIbl.

2. MarnutHas uHaykuus. I[Iponunmaemocts. I[loTok. HampskeHHOCTH MAarHUTHOTO

noyigs. DOU3NYECKU CMBICI XapaKTEPUCTUK MArHUTHOTO TOJs, OO0O3HAYEHMS,

€AMHUIIBI U3MEPEeHUs], POpMYIIbI pacuéra.

3aKOH MOJHOr0 TOKa. MarHuTHOE o€ NPSIMOJIMHERHOTO MPOBOJHUKA C TOKOM.

MarHutHO€ MoJje KOJbLUEBOW U IINHAPUYECKON KAaTYIKH.

DJIeKTpOMarHuTHas cuja. BzanmoielicTBue MpoBOJHUKOB C TOKaMHU.

MarnauTHas nenbs. 3akoH OMa 111 MarHuTHOW 1enu. Hepa3BeTBICHHbIE MAarHUTHBIE

LETIH.

deppomarHuTHbIe MaTepuaibl. [{ukInyeckoe nepeMarHuuuBaHue.

8. Pa3BeTBiIeHHBIE MAarHUTHEIE IETIN.

9. Asnenue u OJIC »snekTpoMarHuTHOM wuHAYyKUMH. [IpeoOpa3zoBaHue >HEpruu.
IIpaBuino Jlenna.

10.3C »1eKTpOMarnuTHOM MHAYKIMY B KOHTYPE U KaTYIIIKE.

11.Camounnykuus. Bzaumonnaykuusa. BuxpeBbie TOKU.

12.Ilepemennbii  TOK. OCHOBHBIE TMOHATHS. BenuuuHbBL, XapaKTEPU3YIOIIUE
cunycouganbuyto J[C. BekropHbie 1UarpaMmsl.

13.2OneMeHTBI U MapaMeTpbl LENel MePEeMEHHOTO TOKa.

14.Hepa3BeTBieHHbIE 3€KTpUUecKue 1enu nepemeHHoro toka. llens c Ru L, R u C.

15.KonebaTenpHblil KOHTYp. Pe3oHaHC HANpsHKEHMIA.

16.Pa3BeTBiiennas uens. la, Ip. IlpoBoagumocTtu. Pe3oHanc TOKOB.

17.Tpexdaznas cucrema DJIC. CoenuHeHnne oOMOTOK TeHepaTopa MO THUITY 3Be3fa.
Coenunenue 0OMOTOK T€HEpaTopa Mo TUITY TPEYTOJbHUK.

18.Coenunenrie norpedbutens no tumy 3Be3na. CoeauHeHUE MOTPEOUTENS] MO THILY
TPEYTOJbHUK.

19.Tpexdaznas 1enb ¢ HyJIeBbIM MPOBOAOM.

20.Mo1HOoCTh TpexdaszHoro Toka. Tomorpagudeckas quarpaMma.

21.Hecunycounanbupiii  TOK.  OcCHOBHbIE  MOHATUS  rapMoHuku.  CBoNCTBa
MEPUOANYECKUX KPUBBIX.

22.JleficTBYIOIIME 3HAYCHHS BETUYMH HECUHYCOUJAIBLHOTO TOKA.

23.MoOIIHOCTh HECUHY COMJAIBHOIO TOKA.

24 HenuHelHble HJEKTPUYECKUE LI€NM HECUHYCOMJAIbHOrO ToKa. Karymka c¢
(beppoMarHuTHBIM cepaedHuKoM. Deppope3oHaHc.

25.11epexoiHbIE MTPOLECCHI B ANEKTPUUYECKUX LensiX. OCHOBHBIE TOHATHS.

26.3apska, pa3psaka U caMo3apsijika KOHIeHCaTopa.

277.YeThIpEXTIOJIIOCHUKH B LETSIX EPEMEHHOTO U MMOCTOSHHOTO TOKA.

28.1lenu ¢ pacnpeaeaeHHbIMU TapaMeTPaAMHU.

29.Ha3zHaueHue # TUIBI AJIEKTPOU3IMEPUTENBHBIX MNPUOOPOB: HAa3HAUYECHHE, THIIbI
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npruOOpPOB, TOYHOCTH MPUOOPOB.

30.MarautosekTpuiecKue npruoopsl: yCTPOUCTBO, MPUHITUI JEHCTBUS, TPUMEHEHHE.

31.OneKTpOMarHuTHbIE MPUOOPBI: YCTPOMCTBO, IPUHIUIT ACUCTBUS, IPUMEHEHHE.

32.0nexkTpoauHaMuUeckie u (peppoauHaAMHUECKUe MPUOOPHI: yCTPOMCTBO, MPUHIUI
NEUCTBHUS, TPUMEHEHUE.

33.MHayKiMoHHbBIE TPUOOPHI: YCTPOMCTBO, MPUHIIUIT ACHCTBUS, TPUMEHEHUE.

34.JloromMeTpsl: YCTPONUCTBO, IPUHLININ IEUCTBUSA, IPUMEHEHUE.

35.13mepeHune cuibl TOKAa U HANPSDKEHUS, COMPOTHBIIEHUS, MOIIHOCTU. M3MepeHue
ANEKTPUUYECKON 3Hepruu. M3mepeHne HEdNEKTPUUECKUX BEIUYUH AJIEKTPUYECKUMU
METOJaMHU.

36.M3MepeHue ANEKTPUUECKUX BEJIMYMH LHUQPPOBBIMU MPUOOpPAMHU: MPUHIIUIIBI
U3MEPEHHUS HEAIEKTPUYECKUX BEJINYMH, ANEKTPUYECKUE TEPMOMETPBI
CONPOTHUBJICHUS, JIEKTPUUECKHE YPOBHEMEPHI, CKOPOCTEMEPHI, TAXOMETPHI.

37.Ha3znauenne u ycTpoWCTBO TpaHchopmaropa: kinaccudukaius TpaHchoOpMaTOpoOB,
YCTPOMCTBO MAarHUTONPOBOAA, YCTPOMCTBO OOMOTOK, YCTPOMCTBO CHCTEMBI
OXJIQXKICHHUS.

38.IlpuHuun aeiicTBUs TpaHchopMaropa.

39.Pexxumbl paboThl TpaHC(hOpMATOpPaA U €r0 XapaKTEPUCTUKH: PEKHUM XOJIOCTOrO X014,
HArpy304HbIN PEXHUM, PEKUM KOPOTKOT'O 3aMbIKAHUS.

40.MoiHOCTh, KOA(hOUIIMEHT TMOJE3HOTO JAEUCTBUS W KOI(PHHUIMEHT MOITHOCTU
TpaHcopMmaropa: HOMHUHAJIbHAsg MOIIHOCTb, KO3()(UIMEHT MOIIHOCTH, NOTEPU
motHocTy U KII/I, koaddunment 3arpy3ku Tpanchopmaropa.

41.Tpexdaznapie TpaHCHOPMATOPBI: CXEMBI COSTUHEHHUSI OOMOTOK, TPYIIITHI COSANHEHUS
O0OMOTOK.

42.I1apannenbHast paboTa TpaHCPOPMATOPOB: YCIOBHUS MAPAIIICIHHON PabOTHI.

43.ABTOTpancpopmMaTopsl: yCTPOUCTBO, MPUHIIMIHATILHAS CXEMa.

44.YcTpoiicTBO  Tpex(a3HOTO ACHHXPOHHOTO JBUTATENs: YCTPOMCTBO CTaTopa,
YCTPOKCTBO POTOpA.

45.Bpamaronieecss MarHUTHOE TOJIE: MPUHITUIT MOJYyYEHHUS BPAIIAKOIIErocsi MarHUTHOTO
T0JIsI, HAallpaBJIEHUE BpalleHus nojs, GopMyiia 4aCTOThl BpALIEHUS MOJIS.

46.1TpuHuun 1eMCcTBUSL ACHHXPOHHOTO JIBUTATES.

47.PexxuMbl pabOThl aCHHXPOHHBIX JBHTraTelIel: XOJOCTOM X0/, CKOJbKCHHE, 4acToTa
BpallleHus poTopa, 4actota Toka poropa, IJIC oOMOTOK cratopa u poTOpa,
Harpy304HbIA PEKUM, PEXKUM ITyCKa.

48.XapakTepUCTUKH ACUHXPOHHBIX JIBUTATENEel: MEXaHW4YecKash XapaKTEepUCTHKA,
ACMHXPOHHOTO JBUTATeNs, paboyre XapaKTepUCTHKH, paboTa MpH MOHMKEHHOM
HaIpsHKEHUU ¥ 00pBIBE OJTHOM U3 da3.

49.AcuHXpOHHBIN JBUraTeIb C (Pa3HBIM POTOPOM: MarHUTHAsI CUCTEMa, 0OMOTKa POTOP.
ACHHXPOHHBIN  JABUTATEllb C KOPOTKO3aMKHYTBHIM POTOPOM: JIBUraTeilb C
MOBBIIIIEHHBIM ITyCKOBBIM MOMEHTOM.

50.Ilyck B X04 aCHMHXPOHHBIX JBUTaTENe: MPAMOM IMyCK, MYCK MNPH MOHUKEHHOM
HaIpsDKEHWH, IMYCK C IMOMOIIBI0 IYCKOBOIO peocTara. PerylimpoBaHHE 4YacTOTHI
BpALlCHUSI ACUHXPOHHBIX JIBUTATENEH: PETyJIUPOBAHUE ITyTEM WM3MEHEHHS YaCTOTHI
MUTAOIIET0 HAPSLKEHMSI, PEryJIMPOBAaHUE ITyTEM U3MEHEHHUS YHCIIOM Iap IMOJIOCOB,
pPEBEPCUPOBAHKE JIBUTATENS.

51.YcTporcTBO M NPUHLIMI JEUCTBHAS CHHXPOHHOM MAIIMHBI: KOHCTPYKTHBHAs CXEMa
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MAaIlINHbI, KOHCTPYKIUS POTOpPA, OCOOCHHOCTh KOHCTPYKIIMM MAIIWH PAa3TIUYHOTO
Ha3HAYEHHUS

52.Pexxum pabOThl CHHXPOHHOI'O T€HEpPATOpa: PEKHUM XOJIOCTOrO X0J1a, PETyJIMPOBaHUE
HaIPSDKEHUS U 4aCTOThI, pad0Ta MalIMHBI [IPU HArpy3Ke.

53.CUHXpOHHBIA JABUTATENIb: MPUHIMUI JEHCTBHUS W YCTPOWCTBO, MEXAHHYECKHE U
pabounie XxapaKTepUCTHUKH, ITyCK B XOJ U PETYJIUPOBAHUE YACTOThI BPAIICHHUS.

54.YCcTpOWCTBO U MPUHLHNI JECHCTBUS MAIKH MTOCTOSSHHOTO TOKA: YCTPOMCTBO CTATOPA,
YCTPOMCTBO SIKOPSI, YCTPOMCTBO KOJUIEKTOPA, IIETOYHBIN aIlapaT cO METKAMH.

55.0nexTpoaBMKyLIas Cuila U MarHUTHBIA MOMEHT MalMHbl: Gopmyina DJC MammHsl,
(opMyiia 3IEKTPOMArHUTHOIO MOMEHTA.

56.00MOTKH AKOpsi: IpOCTas NeTieBas 0OMOTKa, IPOCTasi BOJIHOBasi 0OMOTKa, CJIOKHBIE
0OMOTKH, 00JIaCTH TPUMEHEHUS PA3TUYHBIX OOMOTOK.

57.MarauTHO€ noJie MAIMHBI IIOCTOSIHHOTO TOKA: PEAKIUS SIKOPSL.

58.IloHsATHE O KOMMYyTaluu: NPUYMHBI UCKPEHHS LIETOK, MPOIECC U3MEHEHHUs TOKa B
KOMMYTUPYEMBIX CEKIUSAX U BO3HUKHOBeHHE peaktuBHOM OJIC, cnocoOsl
YIY4IIEHUS] KOMMYTaI1H.

59.'enepatopsl MOCTOSIHHOIO TOKa: TE€HEPATOPhl C HE3aBUCUMBIM BO30YXKIECHUEM,
TE€HEPATOpbl C MapaulesIbHbIM  BO30YXJAeHHEM (IIIyHTOBBIE), TE€HEPATOpPhl C
HOCJIEI0OBAaTENbHBIM BO30YKJIECHUEM (CEpUECHBIE), TE€HEpPaTopbl CO CMEIIaHHBIM
BO30YKJAEHHEM (KOMIIAyH/THBIE).

60./lBurareiay MNOCTOSHHOTO TOKA: JIBUraTeld C NapajUlebHBIM BO30YKICHHEM
(ITyHTOBBIC), JABUTATEIM C IIOCIAEIOBATEIBLHBIM BO30YXKIeHHEM (CEpHUECHBIC),
JBUTATEIN CO CMEIIaHHBIM BO30YKI€HUEM (KOMITayH/IHbIE).

61.Ilyck B X0 M peryJMpoBaHUE YAaCTOTHI BPALEHUS BUraTe]I€l MOCTOSHHOIO TOKA:
MyCK B XOJI, YCJIOBHS IyCKa, CIOCOOBI MyCKa, PEryJIMpPOBAHUE YAaCTOThl BPAILCHHUS:
BKJIFOUEHHEM JOOABOYHOTO COMPOTUBIICHUS B LIEMb SKOPS, U3MEHEHUEM MMUTAIOIIETO
HalpsOKEHUsl, WM3MEHEHHEM MArHMTHOTO TIOTOKAa, W3MEHEHUE HalpaBJICHUS
BpALLCHHUS.

62.Bubl 2€KTPOHHBIX TPUOOPOB: ATAMbI PA3BUTHSI JIEKTPOHHBIX TPHUOOPOB.

63.0nexkTpodu3nyeckue CBOMCTBA MOJYIPOBOJHUKOB: 30HHOE CTPOCHHE BEILECTB,
KpUCTAJUIMYECKasl ~ CTPYKTypa  YHUCTBIX  MOJYNPOBOJAHHUKOB, PUMECHbBIE
ITOJIYITPOBOIHUKH.

64.P-n-nepexon u ero cBoiictBa. OCHOBHBIE TEXHOJOTHYECKHE MPOLECCHI H3TOTOBICHUS
p-N-Iepexoa0B.

65.Bempsmurensubie  nuoabl.  Crabumutponsl. uombr  IllotTku.  Bapukarmsbl.
®otonuoapl. ONTPOHBI: YCTPOWCTBO, MPUHLMI JEUCTBUSA, BOJIbT-aMIEPHbBIC
XapaKTEPUCTHKHU.

66.bunossspHbie TPaH3UCTOPBI: YCTPOMCTBO, THUIIbI, CXEMbl BKJIIOYEHHUS, BXOJHBIE U
BBIXOJHBIE  XApPaKTEPUCTHUKH,  TEXHOJOTUM  U3TOTOBJICHUS  OUIOJISIPHBIX
TPaH3UCTOPOB.

67.1loneBple  TPaH3UCTOPBI: YCTPOMCTBO, NPHUHLMII JEHCTBHS, THUIBI IOJIEBBIX
TPaH3UCTOPOB, XapAKTECPUCTHUKHU.

68. TUpUCTOpBI: YCTPOUCTBO, IPUHIUI IEUCTBUS, XapPAKTEPUCTUKH.

69.0OCHOBBl MHUKpOXJIEKTPOHUKH: Ha3HA4€HHE HHTErpaibHbIXx MHKpocxeM (MMC),
TexXHOJorua noynpoBogHUKoBbIX UMC, komnonenTel UMC: Tpan3ucropsr UMC,

nuoasl UMC, pesuctopsl UMC, xonaencaropst UMC, Kopityca MUKPOCXEM.
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70.CTpyKTYypbl BTOPUYHBIX UCTOYHUKOB AJIEKTPONUTAHUS: KJIacCU(PUKALIUA UCTOYHUKOB
MMATAHUS

71.Bempsimutenyt  ogHO(A3HOTO TOKA: MPHUHIMI JIEHCTBUS  OJHOMOIYTIEPHOTHOTO
BBIITPSAMUTENS, IPUHLINI JE€HCTBUS IBYXIIOJYIEPUOIHOTO BBIIPSIMHUTEIIS.

72 .Bempsimutenu  Tpex(pasHOTO TOKAa: Ha3HAYCHHWE, PA3HOBHIHOCTH, MPUHITUT
JICHCTBUS.

73.CrnaxuBaroniyie  (QUIbTphl: Ha3HAYEHHE, OCHOBHBIE CXEMbl CIUIAKHMBAIOIINX
(GUIABTPOB, TPUHIUI ICUCTBUS.

74.Ycunurenu U UX MECTO B DJIEKTPOHHBIX prOOpax.

75.0OCHOBHBIE MAPAMETPHI YCUIIUTENICH: YKBUBAJICHTHAS CXEMa YCHIIUTENIEH, OCHOBHBIC
napaMeTphbl, aMIUTUTY THO-4YaCTOTHAsI XapaKTEPUCTHKA.

76.Kackaapl ycuiauTelneld HU3KOM 4YacTOThL: KacKaabl Ha OUIOJSPHBIX TPAH3UCTOPAX
(YCTpOMCTBO, IPUHIIMIT JEHUCTBUS), OTpUIIATENIbHASI OOpaTHasi CBSI3b B YCUIIUTENSX,
YCWJIMTENIbHbIE KAacKaJbl Ha TMOJEBBIX TPaH3UCTOpax (yCTpPOWCTBO, MPUHIUI
NEeUCTBUS).

77.BbIXO/IHBIE KacKaJbl YCHJIHUTENECH: PEXKUMBbI pabOThl BBIXOJHBIX KAacKaJoB
YCUJIMTENIEH, OTHOTAKTHBIE U ABYXTAKTHBIC BBIXOIHBIE KACKA/IbI.

78.0nepalliOHHbIE YCWJIMTENU: CBOMCTBA OIIEPALMOHHBIX YCWJIMTENEH, OCHOBHBIE
CXEMBI BKJIIFOUEHHS ONEPALMOHHBIX YCUIIMTEIICH.
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