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MunucrepecrsoM foctail Poccuiickoit ®enepanpu 26 mexabps 2016 r., perucrpanuoHHbH No
44946) no cnenmansrocTH 23.02.07 «Texuuueckoe 00CAyKHBAHHE H PEMOHT IBHTaTEICH, CHCTEM
H arperatoB aBTOMOOMIIEH» ¢ M3MEHEHWsIMH M JonojiHeHusMu oT 17 mexabps 2020 r. Ne 747,
npodeccuonanbubiM cTaggapToM 33.005 «CrenuanucT M0 TEXHHYECKOMY OHATHOCTHPOBAHHIO H
KOHTPOJIXO TEXHHYECKOrO0 COCTOSHHSA aBTOTPAaHCIIOPTHBIX CPEACTB MpPH  IEPHOAUYECKOM
TEXHHYECKOM OCMOTpPE», YTBEPAKICHHBIM IIpHKazoM MUHHCTEPCTBa Tpyda H COIMAIbHOHN 3allUThHI
Poccuiickoit @eneparuun ot 23 Mapra 2015 r. Ne 187n (3apeructpupoBan  MHHHCTEPCTBOM
1octairl Poceniickoit ®enepanun 29 anpens 2015 r., peructpaumonssiit Ne 37055), npumepHoi
OCHOBHO# 00pazoBarensHoi mporpammoit Ne I1-24 rocymapctBensoro peectpa IIOOII, ¢ yuérom
Crparerun passuths BocnuTanus B Poccuiickoit ®eneparuu Ha mepuos qo 2025 roga, pabouei
TIpOrpaMMEI BOCIIHTAHHS.
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1.OBIIAAL XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI
YYEBHOU JUCHUIIJIMHBI «OI1.03 9JIEKTPOTEXHUKA U DJIEKTPOHUKA»

1.1. MecTo 1MCUMIJIMHBI B CTPYKTYpP€e OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbi:

VYuebnas nucnuminaa «OI1.03 DnekTpoTexXHUKa M 3JIEKTPOHUKa» SBISIETCS 00s3aTeIbHON
yacThio obmenpodeccruonansaoro nukiaa OI1.00 mporpaMMbl MOATOTOBKH CHEITUATMCTOB CPEIHETO
3BeHa B cootBeTcTBUU ¢ PI'OC CIIO
no crnenuanbHocTH: 23.02.07 «TexHuueckoe oOCTy>KMBaAaHWUE W PEMOHT JBHUTATENICH, CHUCTEM H
arperaToB aBTOMOOMIIEH»

yKpynHE€HHON Tpynnbl crnenuainbHocTei: 23.00.00 «TexHuka M TEXHOJOTMH HA3E€MHOTO
TPAHCIIOPTAY.

Ocoboe 3HaueHWe MAUCIUIUIMHA WMEeT TMpu (OPMHPOBAHMM W PA3BUTHH  OOIIMX
xkommerenimii (OK.01, OK.07, OK.09), npodeccuonansubix kommerennuid (MK 1.1, TIK 2.1, TIK
2.2, IIK 2.3) B coorBetcTBUU ¢ PI'OC CIIO 1 11e71eBbIX OPUEHTUPOB BOCITUTAHUS B COOTBETCTBHUH C
[IporpamMmmMon BociuTaHusl.



1.2. Heab ¥ ni1aHupyemble pe3yJabTaThl 0CBOCHHU S TUCHUIIMHBI:
B pamkax mporpammbl y4eOHOW AMCHUIUIUHBI OOYYaIOUIMMHCS OCBAaMBAIOTCS yMeHHS M 3HaHUs B cooTBercTBUU ¢ PI'OC um I[TOOIIL.
OcBoenue conepkaHus ydeOHOH TUCIUILIMHBI 00eCIIeYnBaeT JOCTHKEHNE 00YIarOIMMUCS LIEIEBbIX OPUEHTUPOB BOCIIUTAHHUS.

Kon u ¢popmyuposka

YMenus, 3 HaHUS

IleseBble OpUEHTHPHI BOCIUTAHUS

KOMIIeTeHIUH
OK 01 YmeHnus: IIpodeccnonanbHO-TPYI0BOE BOCIIUTAHHE
Bri6upats criocoOsr - nosib30Bathes | [lonmmaronuii mpodeccruoHaabHbIe UACATB U IIEHHOCTH, YBaXKAIOUTUH TPY/I,
peuienud 3aga4 DIEKTPOU3IMEPUTEILHBIMU pe3yabTaThl TPyAa, TPYAOBBIE JOCTUKEHUS POCCUMCKOr0O HApOJa, TPYAOBBIE U
npodeccuoHanbHOM npubopamu; npodeccuoHanbHble JAOCTH)KEHHSI CBOMX 3E€MIISIKOB, UX BKIJIaJ B Pa3BUTHE
IEeATENbHOCTH - IIPOU3BOJUTH IPOBEPKY | CBOETO MOCEIEHU, Kpasi, CTPAHEL.
MIPUMEHUTEIBHO K AJIEKTPOHHBIX M DJIEKTPUUYECKHX | YUACTBYIOIIUA B COIHMAIBHO 3HAYUMOH TPYIOBOH M TPOQeCcCHOHATBHON

PA3JIMYHBIM KOHTCKCTaAM

OK 07
CopelicTBOBaTh
COXPaHEHHIO
OKpY>Karolleu Cpenbl,
pecypcocOepeKeHHIO,
MPUMEHSATH 3HaHUS 00
U3MEHEHUHU KJIMMara,
IPUHIUITBI OEPEXKIINBOTO
IIPOU3BOJICTBA.
3P PEeKTUBHO
JIEUCTBOBATE B
YpE3BbIYANHBIX
CUTYalUsIX

OK 09
ITons30BaThCA
npodecCHOHABLHOM
JTIOKYMEHTaluen Ha
roCyJapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX

3JIEMEHTOB aBTOMOOMIIS;

- TPOU3BOAMWTH TOJI00P 3JIEMEHTOB
AIIEKTPUIECKUX LIETIeH U AIEKTPOHHBIX
CXEM.

3Hanusa:

- METOABl pacyeTa W U3MEPEHUs
OCHOBHBIX [apaMeTpoB
AIIEKTPUYECKHUX, MarHUTHBIX n
AIEKTPOHHBIX LEIEH;

- KOMIIOHEHTHI aBTOMOOMJIBHBIX

JJIEKTPOHHBIX YCTPOUCTB;

- METOJbI AJIEKTPUUECKUX U3MEPEHHUI;
- YCTPOWCTBO M IIPUHLMI JEHCTBUSA
3JIEKTPUYECKHUX MAIIHUH.

NEeSITeIbHOCTH Pa3sHOro BUAA B CeMbe, 00pa3oBaTEeNbHOW OpraHu3alluM, Ha
0a3ax MPOU3BOACTBEHHON MPAKTHUKU, B CBOCH MECTHOCTH.

Bripaxkaromuii 0coO3HaHHYI0 TOTOBHOCTb K HENPEPHIBHOMY OOpa30BaHHIO U
caM000pa30BaHMIO B BEIOPaHHOM cepe nmpodecCuoHaIbHON IeATeTLHOCTH.
[onumaronmii  cneunuky MpodhecCHOHAIBHO-TPYIOBON  JEATEIbHOCTH,
perynupoBaHusl TPYAOBBIX OTHOIICHUN, TOTOBBIA YYUTHCS U TPYIOUTHCS B
COBPEMEHHOM BBICOKOTEXHOJIOTMYHOM MHpE Ha Oyaro rocymapcrsa H
oOmiecTna.

OpueHTHpPOBAaHHBII HAa  OCO3HAHHOE OCBOCHHME BBIOpAaHHOH  cepsl
npohecCHOHANBHOM JEATENIbHOCTH € YYETOM JIMYHBIX JKU3HEHHBIX IUIAHOB,
noTpeOHOCTEN cBOEH CeMbH, TOCYIapCTBa M OOIIECTRA.

Ob6nagaromuii  cOPMUPOBAHHBIMU  TNPEACTABICHUSIMU O 3HAUYEHUU U
[ICHHOCTH BBIOpAaHHOM Tmpodeccur, MPOSBISAIOMNN yBaKEHHE K CBOEH
npodeccuu U cBoeMy MpodeCcCHOHATHPHOMY COOOIIECTBY, MOAACPKUBAIOIIIII
NO3UTUBHBINA 00pa3 U MpecTHK cBoeil npodeccuu B oOIIecTBE.

Paznenstonuii  koprnopaTHUBHBIE LIEHHOCTM U MHUCCHIO paboTomaTens.
[Tomoraromuii peaar30BbIBATh CTPATETHIO KOMIIAHUN Ha PHIHKE TpY/a.
OO6ecneunBarOmuii COOCTBEHHYIO JEATEIBHOCTh M JCUCTBUS TOTYMHECHHBIX
IpY BO3HUKHOBEHUH UYPE3BBIYAWHBIX CUTYallMi TEXHOT'€HHOTO U MPUPOIHOTO
XapakTepa.




JleMOHCTpHpYIOIUil 3HAaHUSI U YMEHHS B IPO(PECCUOHATBHON JESITEIbHOCTH,
obecrieunBaronye Oe3aBapHitHyl0 pabOTy MPH HMCIOJHEHUU JOKHOCTHBIX
00513aHHOCTEH U COXpaHEHUS 30POBbS U )KU3HU YWICHOB KOJUIEKTHBA.
VYMemuii  caMOCTOATELHO  OMpENeiaTh  Ienu  NpodecCHOHATbLHON
NEeSITeIbHOCTH U pa3padaTbIBaTh IUIAHBI JUISI UX JOCTHXKEHHSI, OCYIECTBIIATD,
KOHTPOJIMPOBATh M KOPPEKTUPOBaTh HPOPECCHOHATIBHYIO JESTEIbHOCTD,
UCIIOJIb30BaTh pa3pelIeHHbIE 3aKOHOM BCE BO3MOXKHBIE PECYpChl  JUIA
JOCTH>KEHUS IOCTABJICHHBIX 1ieNei.

Ymeromuit  3pPeKTUBHO B3aMMOAEHCTBOBATH, MPOJYKTUBHO paldoTaTh B
COCTaBE KOJJIEKTUBA, C YBAXXEHUEM OTHOCAIIMNCS K UyKOMY TPYLy.
LleHHOCTH HAYYHOI0 MO3HAHUS

JlesaTenbHO BhIpaXKaIOLIMM M03HABATENbHbIE HHTEPECH! B Pa3HBIX IPEAMETHBIX
obyacTsax ¢ yd€TOM CBOMX HWHTEPECOB, CIIOCOOHOCTEH, JTOCTHXKCHHM,
BBIOPAHHOTO HAIPABJICHUS MPOPECCHOHATBHOTO 00pa30BaHUS U MIOATOTOBKH.
O6namaromuii MpencTaBIeHueM O COBPEMEHHOW HAyYyHOM KapTHHE MUpa,
JOCTIDKEHUSIX HAayKM M TEXHUKH, apTryMEHTHPOBAHHO  BBIPAXKAIOIIUI
NIOHUMaHWE 3HAYCHMs] HayKM M TEXHOJOTMH [UIs pa3BUTUS POCCHHCKOTO
oOrmiecTBa 1 o0ecrieyeHust ero 6€30NacHOCTH.

JleMOHCTpUpYIOIUIT HaBBIKM KPUTUYECKOTO MBILIUICHUS, OIpEaeIICHUS
JOCTOBEPHOCTH  HAy4yHOH wuH(popMamuu, B TOM 4uciae B  cdepe
npoeCCHOHATIBHOMN 1EATEIbHOCTH.

VYmeromuii  BbIOMpaTh  CHOCOOBI  pemieHus 3aaady  HpodecCuoHaTbHOM
JeSITEbHOCTH IPUMEHUTEIBHO K PA3JIMUYHBIM KOHTEKCTaM.

Hcnonp3yronmii coBpeMeHHbIE CpeACTBa MOUCKA, aHATM3a U MHTEPIPETALUU
uHpopMaluy, HUH(YOPMAIMOHHBIE TEXHOJIOTMM JJI BBINOJHEHHs 3ajad
npodecCHOHATBLHON 1eATEIEHOCTH.

PazBuBaronuii ¥ NPUMEHSIONINI HaBBIKM HAONIONCHUS, HAKOIUIGHUA U
cucTeMaTu3anuyd (akTOB, OCMBICICHHS OIbITA B €CTECTBEHHOHAYYHOU H
T'yYMaHHUTapHOMN obacTsax MO3HAHUA, HCCIIEIOBATENBCKOM u
npodecCHOHATBLHON 1eATEIEHOCTH.

[TposiBnsromMil CO3HATENBHOE OTHOLIEHHE K HENPEphIBHOMY O0Opa30BaHMIO,
KaK YCJIOBHIO YCIIEHIHOM Mpo(dhecCHOHAIBHON U O0IIECTBEHHOM eI TeIbHOCTH.
Vcnonp3yronmii COBpeMEHHbIE CpEJICTBA MOMCKA, aHAINW3a U JOCTYMHOCTH




HAyYHOW M TPAKTUYECKOW HMH(DOpPMAMM WU JUTEPATyphl, IS YCHEIIHOTO
BBIMOJIHEHUS 33/1a4 PO ECCUOHATBHON AeSITENbHOCTH.

OO6nagaromuii MpenCcTaBICHHEM O COBPEMEHHBIX HAyYHBIX HCCIIEIOBAHMUSIX,
JOCTH)KEHUSIX HAyKM M TEXHUKH, apryMEHTHPOBAHHO  BBIPAXKAFOIINI
MMOHUMaHWE 3HAYCHUS HAYKM U HAHOTEXHOJIOTMH, JJIl Pa3BUTHUS POCCHUCKOU
SKOHOMUKH.  Vcmonp3yromuii  HOBAaTOPCTBO B MpodecCHOHATBHOMN
JeATEIbHOCTH.

IK0JI0rH4ecKoe BOCIIUTAHHE

JleMoHCTpHpYIOIIUIT B TOBEACHUH C(HOPMUPOBAHHOCTH IKOJIOTUUYECKOM
KyJIbTypbl Ha OCHOBE IIOHMMAaHHs BIHMSIHHUS COLUAIbHO-3KOHOMHECKUX
NpOIECCOB HA TPHUPOLY, B TOM UHCIE Ha TI00aThbHOM YpPOBHE,
OTBETCTBEHHOCTD 32 JICUCTBUSA B IPUPOIHOU CpeIe.

Breipaxkaronuii  JeATeIbHOE HENpUSATHE ACHCTBHHM, MNPHHOCIUIUX Bpe
IIPUPOJE, COACHUCTBYIOIINNM COXPAHEHUIO U 3aIUTE OKPYKAIOLIEH CPEMBI.
[Ipumensromuii 3HaHUsT W3 00IIE00pa30BATEIBHBIX W MPO(PECCHOHATBHBIX
JTUCUHUTLITAH JUTSt pa3yMHOTO, OepexKIIMBOTO MPOU3BOJICTBA u
MIPUPOJIOTIONB30BaHMS, pecypcocOepexenus B OBITY, B MpodhecCHOHATbHON
cpeze, o0IIeCTBEHHOM IPOCTPAHCTBE.

Nmeromuii W pa3BUBAIONIMK  ONBIT  DKOJOTMYECKH  HAIMPaBJICHHOM,
MPUPOIOOXPAHHOM, pecypcocOeperaronieii AeaTeTbHOCTH, B TOM YHCIE B
paMKax BBIOpaHHOM CIEIHAIBHOCTH, CIIOCOOCTBYIOIIMKM €ro MpHOOPETCHHIO
JIPYTUMU JTIOJbMU.

[IprHUMaOMME  OCHOBBI HKOJOTMYECKOW KYJIbTYpPhI, COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOI'O MBINIJICHUS, MPUMEHSIOIUN OIbIT
9KOJIOTUYECKH OPUEHTUPOBAHHOUN PEedICKCUBHO-OIIEHOYHON M MPAKTUICCKON
JESTEIIbHOCTH B )KU3HEHHBIX CUTYaIUAX U MPOPECCUOHAITBHON IeITeTbHOCTH.
JeMoHCcTpupyrommii MMOHUMAaHUE 3KOJIOTMYECKOU CUTyallU1 u
OTBETCTBEHHOCTb BCETO KOJJIEKTHBA 32 JEHCTBUS B PUPOTHOM.
Brelpakaronuii  HempuATHE NEUCTBUH, NPHHOCAIIMX Bpea Oumopecypcam,
CONCUCTBYIOIIMIM COXPAHEHUIO U 3aLUTE OKPYKAIOLICH Cpenbl, COIJIacHO
MEXIYHAPOJAHBIM HOPMaM.




TIIK 1.1
OcymecTBIsATh
JUArHOCTUKY CHUCTEM,
y3JI0B U MEXaHU3MOB
aBTOMOOMIIBHBIX
IBUTaTEICH

K 2.1
OcymecTBIsTh
AUArHOCTUKY
AIIEKTPOOOOPYIOBAHUS 1
SJICKTPOHHBIX CUCTCM
aBTOMOOMIEH

K 2.2
OcymecTBIsTh
TEXHUYECKOE
o0cy>)KMBaHUE
3JIEKTPOOOOPYIOBAHUS U
AEKTPOHHBIX CUCTEM
aBTOMOOWIICH COTIIACHO
TEXHOJIOTMYECKOU
JIOKYMEHTAIu!

[1K 2.3
[IpoBOAUTHL pEMOHT
AIIEKTPOOOOPYIOBAHUS U
AJIIEKTPOHHBIX CUCTEM
aBTOMOOMIIEH B
COOTBETCTBUU C
TEXHOJIOTHYECKOM
JIOKYMEHTalHUEN
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2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOH padoThI

Buna yueOHoii padoThI O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl y4eOHOM AU CHHUIIIMHBI 149
B T.4. B (popMe NPAKTHYECKOM MOATOTOBKHU 30
BT. U.:

TEeOpeTUIeCcKoe o0ydeHue 101
n1abopaTopHbIe pabOTHI 24
NPAaKTUYECKUE 3aHATHS 6
Koncynpranuu 4
CamocrosrenbHas paboTta 8
IIpome:xxyTouHast aTrrecTanus B (popme JK3aMeHa, 6
nu¢depeHIIUPOBAHHOIO 3a4eTa
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2.2. TemaTn4yecKuii IJVIaH U coJepKaHUE Y4eOHOM TN CHUIIITUHbBI

Koabl koMneTeHIuid,

Omnpenenenye AIeKTPUIECKO MOIIHOCTH U pabOTHI 3JIEKTPHUECKOTr0 TOKA

HanmeHoBaHue Coaeprxanue yueOHOro MaTepuasia 1 (opMbl OPraHu3alNu AeATEJIbHOCTH O0bem B | GopMHPOBAHHMIO KOTOPBIX
pa3aesioB U TeM o0y4aromuxcs qacax CIOCOOCTBYET 3JIeMEHT
NPOrpaMMmblI
1 2 3 4
Paznen 1. DaekTporexuuka 114 OK 01, OK 07; OK 09,
IIK 1.1, IIK 2.1, IIK 2.2,
IIK 2.3
Tema 1.1. Conep:kanue y4eOHOIro MaTepuasa 2 OK 01, OK 07; OK 09,
JIeKTpHYecKoe [Tonsarue o6 snexkTpuyeckoM rnosie. OCHOBHBIEC XapaKTEPUCTHKH ICKTPUIECKOTO TOJIS. K 1.1, I1IK 2.1, TIK 2.2,
mnoJie [IpoBOMHUKK W JTUAJAEKTPUKHA B DJIEKTPUUYECKOM IMOJI€. Y CTPOMCTBO M Ha3HAYCHHE I[IK 2.3
KOHJIEHCAaTOPOB. EMKocTh kKonjencaropa. CoelMHeHHe KOHIEHCATOPOB
Tema 1.2. Coaepsxanue yueOHOro MaTepuaa 14 OK 01, OK 07; OK 09,
JJleKTPUYeCKue DJeMEHTHI AJEKTPUUYECKON Lenu. DIEeKTpUUecKuil ToK. Du3ndyeckrue OCHOBBI PadOThI 6 MK 1.1, IIK 2.1, TIK 2.2,
nenu nocrossHuoro | ucrounuka OJIC. 3akoH Oma s ydacTka M IOJHOM LENH. OJIEKTPUYECKOE K 2.3
TOKA COIIPOTHBIIEHUE U D3JIEKTpUYECKas MPOBOJUMOCTb. 3aBUCUMOCTb CONPOTHUBICHHS OT
temneparypbl. Pabora W MOIIHOCTH »3JeKTpudeckoro Toka. IIpeoOpa3oBanue
JIEKTPUUYECKON SHEPruM B TEIUIOBYIO. TOKOBas Harpys3ka IIPOBOJIOB M 3alUTa UX OT
neperpy3ok. CoennHeHns TPUEMHHUKOB IEKTpodHeprun. 3akoHsl Kupxroda
JlabopaTopHas padora Ne 1 1
OmnbITHOE MOATBEpKAeHHE 3aKkoHa OMa
JlabopaTopnast paGora Ne 2 1
M3yueHne cMeaHHOro COeAMHEHUS PE3UCTOPOB
JladopaTopuas pagora Ne 3 1
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JlabopaTopnasi padora Ne 4
Onpenenenue k03¢ puimeHTa noae3Horo AeUCTBHsI eI MOCTOSIHHOTO TOKa

IIpakTnueckas padora Ne 1
Pacuer 1ieneii mocTOSSHHOTO TOKAa

CamocrosiTesibHAs paboTa 00y4arOIIMXCA
Pemenue 3amau. Ilonroroska k mabopaTopHbIM paboTam

Tema 1.3.
DJIeKTPOMArHeTU3M

Conep:xanue yueOHOro MaTepuasa

10

OCHOBHBIE TapaMeTpbl MAarHUTHOIO MOJis. MarHuTHble MaTepuaibl. | ucTepe3uc.
[Ipumenenne (eppOMarHUTHBIX MarepuanoB. JIeHCTBHE MAarHUTHOIO TIONS Ha
MPOBOJHUK C TOKOM. 3aKOH Ammepa. DJIEKTPOMAarHUTbl U WX MPUMEHEHUE. 3aKOH
anekTpomMarHuTHOM uHAyKuuu. I[lpaBuno Jlenna. Camomnaykuus. VHIyKTUBHOCTD.
B3anmuas wunaykuus. Vcnonb3oBaHME 3aKOHA AJIEKTPOMATHUTHOM HWHIAYKIUUA H
SIBJICHUSI B3aMMOUHAYKIIMH B 3JIEKTPOTEXHUYECKUX YCTPOMCTBAX

OK 01, OK 07; OK 09,
IK 1.1, IIK 2.1, [IK 2.2,
K 2.3

Tema 1.4.
DJleKTpUYeCcKHue
nenu oxHo¢a3HOro
NMepeMEeHHOr0 TOKA

Conep:kanue y4eOHOro MaTepuasa

18

CunycoupanpHplii  mepeMeHHbIi TokK. [lapamerpsl u ¢Qopma npeacraBieHUs
nepemeHHbIX JJ1C, HanpsHKeHUs, TOKa, MArHUTHOTO TTOTOKa. [lomydeHnne nepeMeHHol
O/1C. DnekTpudecKkre NpOLECChl B MPOCTEUIINX AIEKTPUUECKUX LETSIX ¢ aKTUBHBIM,
WHAYKTUBHBIM U EMKOCTHBIM 3JIeMEHTaMH. 3akoH OMa s 3Tux neneil. BektopHbie
nuarpaMMbl. Hepa3BeTBIEHHBIE 1IENMU NEPEMEHHOTO TOKA C AaKTUBHBIM, HHAYKTHBHBIM
1 EMKOCTHBIM 3JIeMEeHTaMH. Pe30HaHC HampspkeHW. AKTUBHAsA, pEaKTUBHAs M MOJIHAs
MOIIHOCTH B IIEMM INEPEMEHHOIO TOKa. Pa3BeTBIEHHBIE LIENMM NEPEMEHHOIO TOKAa C
aKTUBHBIM, MHIYKTUBHBIM U EMKOCTHBIM 3JieMeHTaMu. Pe3oHanc TokoB. Koadduiment
MOIITHOCTH U CIIOCOOBI €0 MOBBIIICHUS

10

JlabGoparopuasi padora Ne 5
HccnepoBanue nocieqoBaTeIbHOTO U NapaIeIbHOTO COSUHEHUS KOHIEHCATOPOB.

JlabGoparopuasi padora Ne 6
I/ICCHG,Z[OBaHI/Ie OCJIICAOBATCIBHOI'O )41 napajjieJIbHOI'O COCANHCHUA KaTyHICK
WHIYKTUBHOCTH

OK 01, OK 07; OK 09,
K 1.1, I1IK 2.1, 11K 2.2,
I1IK 2.3
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JlaGopaTopuas paGora Ne 7 2
HccnenoBanue Hepa3BETBICHHOM LIETIH EPEMEHHOI0 TOKa. Pe3oHaHC HanpsHKeHU I
JlaGoparopuasn paéora Ne 8 2
HccnenoBanue pa3BeTBICHHOMN LENH MEPEMEHHOT0 TOKa. Pe30HaHC TOKOB
CamocrosiTesibHAs paboTa 00y4arOIIMXCA 2
Pemenue 3amau. [lonroroBka k mabopaTopHbIM paboTam
Tema 1.5. Coaep:xaHue y4eOHOIro MaTepuaJia 16 OK 01, OK 07; OK 09,
JJIeKTpHYeCKHe OcHoBHble 3nemeHTHl  Tpéxdasnoit cucremsbl. [lomyuenune Tpéxdaznoit D]JIC. 8 I[K 1.1, TIK 2.1, I1IK 2.2,
nenu Tpéxdasnoro | CoeauHenue OOMOTOK TeHepaTopa W MOTpeOHTenss TPEX(PazHOrO TOKa «3BE30M». K 2.3
nepeMeHHOro Toka | OcHOBHble pacy€THble ypaBHEHHUS. COOTHOILIEHUS MEXIy JUHEHHBIMU U (Da3HBIMU
BennurHaMu. CHUMMeETpUYHAs W HECUMMETpU4Has Harpy3ku. HeiTpanpHbIl pOBOJ.
Coenunenne  OOMOTOK  TeHepaTtopa U morpebutens  TpéxdaszHoro  Toka
«TpeyronbHUKOM». COOTHOLICHUS MEXAYy JTUHEHHBIMA M (Da3HBIMU BEIMYMHAMH.
CummeTpryHass ¥ HECHMMMETpPHUYHAsT Harpy3ku. MONTHOCTh TpEXx(a3zHON CHUCTEMBI.
Pacuér TpéxdazHoil nenu npu CMMMETPUYHON Harpy3Ke
JlabopaTopHasi padora Ne 9 1
Hccnenoanue nenu Tpéx($asHOro NEPEeMEHHOTO TOKA COSTUHEHHON «3BE3101»
JlabopaTopuas padora Ne 10 1
Uccnenosanue 18(S30041 TpéxdazHoro IIEPEMEHHOTO TOKa COEMHEHHOUN
«TPEYTOJILHUKOM)
JlabopaTopnasi pabora Ne 11 2
OnpeneneHne akTUBHOM, PEAaKTUBHOMW U MOJTHONW MOITHOCTH
CamocrosiTesibHas paboTa 00y4arOIIMXCH 4
1. Pemenue 3amauy.
2. IloaroroBka K J1abOpaToOpHBIM paboTam
Tema 1.6. Coaep:xanue yuyeOHOT0 MaTepHuaJia 16 OK 01, OK 07; OK 09,
JJIeKTpHYeCKHe [IpsMble w KoOcBeHHBIE wW3MepeHUsa. Kiaccudukamus 3IEKTPOU3IMEPUTEIBHBIX 14 I[K 1.1, TIK 2.1, I1IK 2.2,
H3MepeHus u npubopoB. Kiacc TodHOCTH »3neKTpou3MepuTenbHBIX MpuOopoB. Ilorpemuoctu K 2.3
3JIEKTPOU3MEPHUTEb | u3MepeHnil. M3mepenue HampsbkeHHss M TOKa. PacimimpeHue mnpenenoB H3MepeHus
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Hble MPUOOPbI

BOJIBTMETPOB U aMmIiepMeTpoB. M3zmepenne MomiHocTH U 3HEeprun. CXxembl BKIIOYEHUS
BaTTMeTpoB. HayKk1MoHHBIE cuéTunku. M3mMepeHue 3JeKTpUYecKoro COnpOTHUBICHUS
MOCTOSIHHOMY TOKYy. JVcmosib30BaHUE AJIEKTPUUECKUMX METOJ0B I H3MEpPEeHUs
HERJIEKTPUYECKUX BEJIMYMH MPH SKCIUTyaTalluu U 00CITy)KUBAaHUH aBTOMOOMIIEH

JlabopaTopnasi pabora Ne 12 2
W3mepenue conpoTUBICHHUS METOAOM BOJILTMETPA U aMIepMeTpa
Tema 1.7. Conep:xanue yuyeOHOro MaTepuaJia 10 OK 01, OK 07; OK 09,
Tpanchopmaropel | Haznauenue, knaccupukanus M IIpUMEHEHHe TpaHc(OpMaTopoB. YCTPOMCTBO U 8 HK 1.1, IK 2.1, [IK 2.2,
NpUHIMI  JeicTBHS  oxHO(Ba3Horo TpaHcdopMaropa. DIEKTpUYECKas —CXema IIK'2.3
onHo(daznoro tpanchopmaropa. Pexumbr pabotel Tpanchopmaropa. Koaddurment
noJie3Horo AericTeus Tpanchopmatopa. Tpéxdasusie
TpanchopmaTopsl. TpanchopmaTopsl CieuaIbLHOTO Ha3HAYEHUS (CBapOYHEIE,
W3MEpUTENbHBIE, aBTOTPaHC(HOPMATOPHI)
JlaGopaTopHas padora Ne 13 1
HccnenoBanue paboTel o1HO(a3HOTO TpaHchopmaTopa
JlabopaTopHasi paGora Ne 14 1
Omnpenenenue kodpdurrenta Tpaachopmaru
Tema 1.8. Coaep:xanue yueOHOT0 MaTepHaJia 8 OK 01, OK 07; OK 09,
JJleKTPUYeCKue Hasnauenue, knmaccudukanus u 00JacTh MPUMEHEHHS MAaIllUH TEPEMEHHOTO TOKa. 6 IK 1.1, IIK 2.1, TIK 2.2,
MAalIUHBI Bpamarommeecss MarHuTHOE Toje. YCTPOMCTBO M MPUHIMII JeHCTBUSA TpExdazHOTO K 2.3
NMEePEeMEHHOr0 TOKa | aCHHXPOHHOTO JJICKTPOABHUTATEIIS.
[Iyck B XOJ, peryaiupoBaHHE 4YAacTOTHI  BpPAIIEHUS MU PEBEPC ACHHXPOHHOTO
AJIEKTPOJBUTATENS. XapaKTepUCTUKH acuHXpoHHoro asuraresnd. KIIJ[ acuaxpoHHOro
anekTpoasuratens. OmHodaszHble aCHMHXPOHHBIE JNeKTponBuratenu. CHHXPOHHBIH
AIIEKTPOABUTATENb
JlaGoparopuas padora Ne 15 2
[Tyck B X0 U cHATHE pabOYUX XapaKTEPUCTHK TPEX(Pa3HOTO ACHHXPOHHOTO JBUTATENS
Tema 1.9. Conep:kanue y4eOHOro MaTepuaJa 8 OK 01, OK 07; OK 09,
DJleKTpUYecKne YCTpONCTBO M MPUHIUN ACWCTBUS MAalIUH NOCTOsTHHOTO Toka. O6parumocts. DJIC u 6 IIK 1.1, IIK 2.1, TIK 2.2,
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MallIMHBbI
MOCTOAAHHOI'0O TOKA

peakius sskopsi. ['eHepaTophl MOCTOSHHOTO TOKA: KJIACCU(DUKAIINS, CXEMbI BKIIOUCHHS
OOMOTKHM BO30OYXIEHHS, XapakTepuUCTHKH. [lyck B XO0A, peryiupoBaHHE YacTOTHI
BpallleHusl, peBepcupoBaHue U TopMmoxkeHue. KIIJ[ MammH NOCTOSIHHOIO TOKAa.
[IprmMeHeHne MalIMH MOCTOSSHHOTO TOKA B AJIEKTPOCHA0KEHUH aBTOMOOUIIeH

K 2.3

JlabopaTopnasi paGora Ne 16. 2
VcnblTanue ABUraTess MOCTOSSHHOTO TOKa
Tema 1.10. Coaeprxanue yueOHOro MaTepuaa 6 OK 01, OK 07; OK 09,
OcHoBbI Knaccudukammss  a5ekTporpuBoAoB.  Pexkumbl  pabOTBl  AJIEKTPONPHUBOIOB. IK 1.1, IK 2.1, TIK 2.2,
JJIEKTpONpUBOaa OmnpeneneHre MOIIHOCTH MPHU MPOAOKUTENBHOM U IOBTOPHO — KPaTKOBPEMEHHOM 1K 2.3
pexumax pabotel. Ilyckoperymupyromass W 3amuTHas —amnmaparypa. PeneitHo-
KOHTAaKTHBIE CHUCTEMBI YIpPaBICHUS JJIeKTpoasurarenei. IIpumeHeHue penenHO-
KOHTAKTHBIX CHUCTEM YIPAaBJIECHUS 3JIEKTPOJBUTATENEN Ul YIPABICHHUS MAIIMHAMU U
MEXaHM3MaMH B IPOLIECCE TEXHUYECKOTO 00CIyKUBAHUS aBTOMOOMIIEH
Tema 1.11. Conep:kanue y4eOHOIro MaTepuasia 6 OK 01, OK 07; OK 09,
Hepenaya n CxeMbl 3JIEKTPOCHAOXKEHUS MPOMBIIUICHHBIX npeanpustuil. TpanchopmaTopHble IK 1.1, IK 2.1, TIK 2.2,
pacnpeneieHue NoJCTaHUMU. PacnpenenuTenbHble MYHKThl. DJIEKTPUYECKUE CETH IMPOMBIIIICHHBIX 1K 2.3
1K TPHIECKOi npeanpuatuil. IIpoBoga u xabenu. 3a3emieHue. Y4ET M KOHTPOJIb MOTPEOIECHUS
JHEPrun aneKkTpodHeprun. KoMmeHcamus peakTHBHON MOIMHOCTH. KOHTPOIb 3JIEKTPOU30IIALUH.
D1eKTpoOe30MacHOCTh MPH MPOU3BOACTBE pabOT MO TEXHUYECKOMY OOCITY>KUBAHHIO U
PEMOHTY aBTOMOOHIICH
Paznen 2. DiekTpoHuKka 25 OK 01, OK 07; OK 09,
IIK 1.1, IIK 2.1, IIK 2.2,
IIK 2.3
Tema 2.1. Conep:kanue y4e0OHOro MaTepuasia 2 OK 01, OK 07; OK 09,
®u3nvecKHe 0CHOBBI | DIICKTPONPOBOIHOCT NOJTYPOBOAHNKOB. CBOCTBA P-N nepexoa. Bussl mpo6os K 1.1, IK 2.1, ITIK 2.2,
JIEKTPOHUKH I[IK 2.3
Tema 2.2. Conep:kanue y4yeOHOro MaTepuasa 6 OK 01, OK 07; OK 09,
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IMoaynpoBoAHMKOBBI | YCIOBHBIE O00O3HA4YEHHs, YCTPOMCTBA, TNPUHIUN JIEHCTBHUSA, BOJbTAMIIEPHbIC 4 K 1.1, I1IK 2.1, IIK 2.2,
e npudopbI XapaKTEPUCTUKH, ITApaMETPbl, MAPKUPOBKA U IIPUMEHEHUE BBIIPAMUTEIBHBIX AUOI0B IIK 2.3
U CTaOMJIUTPOHOB. YCIIOBHBIE 0003HAYEHHUS, YCTPONUCTBO, MPUHIHI JEHCTBUSA, CXEMBI
BKJIIOUEHUS, XapaKTEPUCTHKH, MapaMeTpbl, MapKUPOBKa OUMOJSPHBIX M MOJIEBBIX
TpaH3UCTOPOB. TUpHUCTOPHI
JlaGopaTopHas padora Ne 17 2
HccnenoBanue ABYXIOIYIEPHUOTHOTO BBITPSIMHUTEIS
Tema 2.3. Coaep:xaHue yueOHOIro MaTepuaJia 2 OK 01, OK 07; OK 09,
HNHTerpajabHble WuTerpanpHple  CXeMbl  MHUKPOJJIEKTPOHHKH. [ 'MOpHUIHBIE,  TOHKOTUIEHOYHBIC IK 1.1, IIK 2.1, TIK 2.2,
cXeMbI MTOJIYIIPOBOJIHUKOBBIE ~ MHTETPAJIbHbIE MHKPOCXEMBI. TE€XHOJOrus W3rOTOBJIECHUS K 2.3
MMKPOYJIEKTPOHUKH | MukpocxeMm. CoenuHeHHE 3JeMEHTOB U odopmiieHHe MukpocxeM. Knaccuduxanus,
MapKUPOBKa U MPUMEHEHHE MUKPOCXEM
Tema 2.4. Coaepsxkanue y4eOHOr0o MaTepuaJa 6 OK 01, OK 07; OK 09,
DJIeKTPOHHbIE Hasnauenne, wimaccudukamms, 0000MEHHAS CTPYKTypHas cXeMa BBITIPSIMUTEICH. 4 K 1.1, TIK 2.1, 11K 2.2,
BeINIpAMUTEM U | OnHo(asHbie U TpexdasHble BhIMpsMuUTeNd. HazHadeHHe W BHUIBI CTIIAKHBAOIINX IK 2.3
CcTa0NJIM3aTOPBI ¢bunbTpoB. CTabUIU3aTOpPhl HANPSKEHHUS U TOKA, MX Ha3HAYeHHE, MPUHIUIHAIBHBIC
CXEMBI, IPUHIIMIT ACUCTBUS, KOAPPHUIHUEHT CTaOUIH3aUN
IIpakTnyeckas padora Ne 2 2
Pacuér mapamMeTpoB M COCTAaBICHHE CXEM PA3JIMYHBIX TUIIOB BHIMPSIMUTEICH
Tema 2.5. Conep:kanue y4eOHOro MaTepuasia OK 01, OK 07; OK 09,
JJIeKTPOHHbIe HasHaueHne ¥ KIacCH(UKAIMSA SIEKTPOHHBIX YCHiuTeneil. IlpuHImm neifcTBus 2 IIK 1.1, TIK 2.1, TIK 2.2,
yCHIUTETH MOJIYIIPOBOJTHUKOBOTO Kackajla C OWIONSPHBIM TpaH3ucTopoM 1o cxeme OD. IIK2.3
[loctpoenne rpapukoB HampsHKEHHsT M TOKOB IE€NU Harpy3ku. MHOTOKackaJHbIe
TPAH3UCTOPHBIC YCUJIMTENH. YCHINTENU IOCTOSIHHOTO TOKA, HWMIIYJIbCHBIE H
n30uparenbHble YCUITUTENN
IpakTuyeckas pagora Ne 3 2

Omnpenenenve paboyeil TOYKM Ha JIMHUM HArpy3ku U IOCTpoeHHe TpaduKoB
HaIpsDKEHUS U TOKA B LIETIM HArPY3KU YCHIIMTEIILHOTO KacKaja
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Tema 2.6. Conep:xanue yueOHOro MaTepuasa 2 OK 01, OK 07; OK 09,
JIeKTPOHHDIE VYcnoBusi BO3HUKHOBEHMSI HE3aTYXamOMIMX KOJIEOAHWH B DJIEKTPUYECKOW IIETH. IK 1.1, TIK 2.1, 1IK 2.2,
TEHEPATOPLI 1 OnexrpoHHble reneparopsl THna RC u IK 2.3

HIMEPUTCILHBIC LC. MynetuBubparopsl. Tpurreppl. OJIEKTPOHHBIE W3MEPUTEIbHBIE TPHOOPHI.

npuGopeI DNEKTPOHHBIN BOIBTMETP

Tema 2.7. Conep:xanue yueOHOro MaTepuasa 2 OK 01, OK 07; OK 09,
JJIeKTPOHHbIE ONEKTPOHHBIE YCTPOWCTBA ABTOMAaTUKM M BBIYUCIUTENBHON TeXHMKHU. IlpuHumn HK 1.1, IK 2.1, TIK 2.2,

ycTpoiicTBa JEUCTBHSA, OCOOCHHOCTH W (PYHKIHMOHANBbHBIE BO3MOKHOCTH 3JIEKTPOHHBIX pele, 1K 2.3
ABTOMATHKH M | jJorM4eCKHX 3JIEMEHTOB, PETUCTPOB, ACIIN(PATOPOB, CYMMATOPOB
BBIYUCJIAUTEIBHOM
TeXHUKH
Tema 2.8. Conep:xanue yueOHOro MaTepuasa 1 OK 01, OK 07; OK 09,
Muxponpoueccopbl | MecTo B CTPYKTYpE BBIUHUCIUTEILHOW TEXHUKH MHKPOIPOIIECCOPOB U MHUKPO-DBM. IK 1.1, IIK 2.1, TIK 2.2,
u MuKpo-IBM [IpuMeHeHre MHKPOIIPOIIECCOPOB M MHUKPO-DBM Ul KOMIUIEKCHON aBTOMATH3alluH MK 2.3
yIOpaBlIeHUsT MPOU3BOJICTBOM, B HWH(MOPMAIMOHHO-U3MEPHUTEIBHBIX CHUCTEMaX, B
TEXHOJIOTHYECKOM 000pyAOBaHUU. APXUTEKTYpa U QYHKIIMH MUKPOMIPOIIECCOPOB
Kouncyabranuu 4
IIpomexxyTouHast aTTeCTANMS 6
Bcero: 149
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3. YCJIOBUS PEAJIM3ALIMA TPOTPAMMBI YYEBHOM JUCITATLIAHBI

3.1. Jdna peanu3anuum NPOrpaMmbl Y4eOHOH JUCUMILUIMHBI JOJLKHBI  ObITh
NpeayCMOTPeHbI CJIeAyIue cClieuaJbHble OMelleHUs:

VYyebnas aymutopus «IJEKTPOTEXHHMKA ©  JJeKTpoHHmKa. (OOmeodpa3oBaTenbHbIC
JUCLHUTUTMHBD», OCHAIEHHAsE 000pYAOBaHHEM: KOMIUIEKT Y4eOHONH MeOenH (CTOMbI, CTYJIbs, 10CKa);
koMribtoTep B coope (cuctemusiii 0siok (Intel Celeron 3 GHz, 1 Gb), monutop Philips 193 XK,
KJIaBUaTypa, MbIIb) - 1 mT., npunTtep nazepHsiii HP 1102 - 1 wr., renesuszop Samsung 20" DJIT - 1
HIT., JIOKaJbHasi KOMIIBIOTEpHAs CETh, KOJOCKOM; AIIMapar MPOEKIMOHHBIA YHHUBEPCAIbHBIN C
ontuuye—ckoil ckambeit ®OC-67; Buneopunsmbl; Mukpokanskynsatop; [lnakars; Kogorpamwmer;
[Ipubop nns wW3y4eHHWs Ta30BBIX 3aKOHOB; ['a30BbIi TepmomeTp; Manomerp; Tepmomerp
neMoHcTpauuoHHbl; KonneHcanumonnblii rurpomerp; Ilcuxpomerp snektponHsiii; Hacoc
Komosckoro; Becbl ¢ pasHoBecom; Mukpomerp; llltanrennupkyns; HabGop rups; IIpubop mist
orpeneneHust JuHeiHoro pacmupenus; [lapooOpazoBarenp; DnekTporunTka; MeTp y4eOHBIH;
Awmmnepmerp; Bomnbrmerp; HabGop xonaencatopoB; Pesucrop (1,5-2 Owm); BreikmouaTtens
nByxmnontocHeiil; Habop mpoBomoB; Mcrounuk mnurtanusi; Peoxopa; HaGop mo anekTpuyectBy;
[Ipubop s ompeneneHus TeMIeEpaTypHOro Kodh—¢uimeHTa JuHeHHOro paciupenus; Habop
XUMUYECKOM IMOCyabl; ['albBaHOMETp JEMOHCTPALMOHHBIN; BOJIbBTMETp AEMOHCTPALMOHHBINM;
Habop mnonynpoBognukoB; AmrmepBonbTMeTp ABO; IlnacthHka ¢ mapauiebHBIMUA TPaHSIMU,
Pemerka nudpakumnonnas; [IpoGop ans ompeneneHus UIMHBI CBETOBOM BosiHbI, Habop mnmH3;
Mukpoammepmerp; Habop 11 uzydeHus: 3aKkoHOB OcBemeHHOCTH; Habop criekTpaibHBIX TPYOOK;
Boinpsimutens BEICOKOBOJIBTHBIN; Beinpsamurens (4 — 12B)

3.2. UaopMannoHHOe o0ecnieyeHNe peain3aliu MporpaMmbl

Jnst  peanuzanuu  mporpamMMbl B OuOiamoredHoM  GOHAEC UMEIOTCA  JICKTPOHHBIC
oOpa3oBaTenbHble U MHPOPMALMOHHBIE PECYPChl, B TOM uuciie pekomeHaoBaHHble DYMO, mis
WCIIONIh30BaHUus B oOpa3oBarenbHOM Tiponiecce. Ilpu  dopmupoBannu Oubamoreunoro Gouma
YYTE€HBl W3JIaHHs, MPETyCMOTPEHHBIE MPUMEPHONW OCHOBHOW 0Opa3oBaTEIbHON MPOrpaMMON IO
cneunanbHoct  23.02.07 «TexHudeckoe oOCTy)KMBaHHE M PEMOHT  JBUTATeled, CHUCTEM U
arperaToB aBTOMOOUJIICH».

3.2.1. OcHOBHbBIE 3JICKTPOHHBIE U3IAHUS

1. DnextporexHuka u 3aeKTpoHUKA B 3 T. ToMm 3. OCHOBBI SJIEKTPOHUKH M DJICKTPHUCCKUE
U3MEpEeHUsS | YYeOHMK M TPAKTHKYM JJIsI CpEeIHEero MpogecCHOHATBLHOro o0pa3oBaHus /
2. B. Ky3nenos, E. A. Kymuxora, II. C.Kynstnacos, B.II. Jlynun; mom oOmieil pemaxiuei
B.Il. Jlyauna. — 2-e¢ wu3zn., mepepad. m jomn. — MockBa : M3marensctBo IFOpaiit, 2021. —
234 c.— (Ilpodeccuonanbroe obpa3zoBanue). — ISBN 978-5-534-03756-2. — Tekcr
NEKTpOHHBIH  //  OOpazoBaTenbHast mwiatpopma  FOpaiit [calT]. — URL:
https://urait.ru/bcode/472745.

3.2.2. JlonoJHHUTEIbHbI€ HCTOYHUKH:

2. DNeKTpOTeXHHKa W 3JeKTpoHHKa B 3 T. Tom 2. DiueKTpoMarHUTHbBIE yCTpOMHCTBAa U
AJICKTPUYCCKUE MAIIMHBI : YYEOHWK U TMPAKTUKYM [UJII  CpeaHero mpodeccCHOHaTbHOTO
obpazoBanus / B. U. Kucenes, 3. B. Ky3nenos, A.W. KonsuioB, B. Il Jlynun; mox oOriei

penakumeit B. I1. Jlynuna. — 2-e u3z., mepepadb. u mon. — Mocksa : M3marensctBo IOpaiit,
2021. — 184 c. — (Ilpodeccuonanpuoe obdpazoBanue). — ISBN 978-5-534-03754-8. — Texkcr :
AJICKTPOHHBIN // O6pa3zoBarenpHas maTdopma Opaiit [caiT]. — URL:

https://urait.ru/bcode/472795.

3.3. Opranmn3anusi 00pa3oBaTeJIbLHOIO NMpoLecca

3.3.1. TpeGoBaHus K yCJOBHSIM NPOBEACHUS YIeOHBIX 3aHATHH

VueOHasi JUCHUIUIMHA C LENbI0 00ecTiedeHHs JOCTYITHOCTH 0Opa30BaHMS, MOBBIIICHHS €ro
KayecTBa INpU HEOOXOIUMOCTH MOXKET OBbITh peajnu30BaHa C TNPUMEHEHHEM TEXHOJIOTHH
JMCTAaHIIMOHHOT0, YJIEKTPOHHOTO ¥ CMEIIIAHHOTO O0YYEHHSL.

DNeKTpoHHOE O0y4YEeHHE U JUCTAHLMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHUH HCIOIb3YIOTCS
TUIS:
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— OpPraHU3aLUU CAMOCTOSITENFHONW paboThl 00y4aromuxcs (MpeIocTaBIeHne MaTepraioB B
AIIEKTPOHHON (opMe Ui CaMOMOATOTOBKH; OOECledYeHHEe MOArOTOBKM K TPAKTHUYECKUM U
71a00paTOPHBIM 3aHATHUSM, OPraHU3ALNs BO3MOKHOCTH CAMOTECTUPOBAHUS U JIp.);

— IIPOBEICHUSI KOHCYJIbTAllMH C  HCHOJB30BAHWMEM  PA3IMYHBIX CPEACTB  OHJIAMH-
B3auMoOJIeiicTBUS (HampuMep, BeOWHApOB, (HOPYMOB, 4aTOB) B DIEKTPOHHO-MH(DOPMAITMOHHOU
obpasoBarenbHor cpene Kotmacckoro dmmana ®T'BOY BO «'YMP® umenn agmupana C.O.
MakapoBa» ¥ ¢ IPUMEHEHHEM JIPYTHX TUIATPOPM U CEPBUCOB JIsi OPraHU3aAIMH OHJIAH-00yYeHHS;

— OpraHu3alyy TEKYLIEro U MPOMEKYTOYHOTO KOHTPOJISI 00yJaromuxcs 1 JIp.

CwmenianHoe oOyueHue peaan3yercs MOCPEICTBOM:

— OpraHu3alMU  COYETAaHUS  aAyJUTOPHOM paboTel ¢  paboTOil B ANEKTPOHHO-
uHpOpMaLMOHHOM oOpa3oBarenbHO cpene Kornacckoro gunuana ®I'BOY BO «I'YMP® umenun
anmupana C.O. MakapoBa» W ¢ IpUMEHEHUEM APYTHX IIaTGOPM UM CEPBUCOB JIJIsi OpraHU3AINH
OHJIAH-00y4YeHHS;

— PETyJIIpHOTO B3aWMOJEWUCTBUS MpernojaBaTesis ¢ OOy4YaloUMMHUCS C HCIOJIb30BaHUEM
TEXHOJIOTUH 3JIEKTPOHHOTO U IUCTAHLIMOHHOTO 00yUYEeHHS;

— OpraHU3aLUU TPYNIOBOKH Y4EeOHOH JEsATEIBbHOCTH OOYy4aroIuXcs B  AJIEKTPOHHO-
nHpopmanmoHHoi oOpazoBarenbHO# cpene Kormacckoro dumana ®I'bOY BO «I'YMP® umenn
anmupana C.O. MakapoBa» Win ¢ IPUMEHEHHUEM JIPYTUX MIaT(GOPM M CEpBUCOB JJISi OpraHU3aluu
OHJIAMH-00y4YeHUS.

OCHOBHBIMU ~ CPEJICTBAMH, HCIOJIb3YEMBIMU Ui peaju3allid JaHHBIX TEXHOJIOTHUH,
ABIISIOTCSA: CHCTEMBl TUCTAHIIMOHHOTO OOY4YEHHS, CHUCTEMbl OpPraHM3allud BUICOKOH(EpEeHIHH,
AIIEKTPOHHO-OMOIMOTEUHbIE CHCTEMBI, 00pa30BaTeIbHbIE CAUTBHI M MOPTAJbl, COIMATIbHBIE CETH U
MECEHJIKEPHI U T.1.

3.3.2. TpeGoBaHus K yCJOBHSIM KOHCYJIbTAMOHHOI MOMOIIH 00y4YaIOIINMCH

®opmbl TPOBENEHUS KOHCYIbTALUNA: TPYIIOBbIE M MHIUBUTyaJbHBIE.

3.3.3. TpeOGoBanuss K YyCIOBHAM OPraHU3AIUM BHEAyJAUTOPHOH JeSTeJbHOCTH
o0y4aromuxcs

Peanuzanus yuyeOHOM TUCHMITIIMHBI 00ECTIEYMBACTCS TOCTYIIOM Ka)JIOT0 O0YYarolerocs K
3JIEKTPOHHO-WH(POpMaMoOHHOW oOpa3zoBarensHOil cpene Kotmacckoro dummana ®I'BOY BO
«'YMP® umenn aamupana C.O. MaxkapoBa» u OuOaHOTEYHOMY (POHAY, YKOMILICKTOBAHHOMY
3NEKTPOHHBIMU Y4E€OHBIMU U3AaHUSIMHU.

Bo BpeMsi caMOCTOSATENBHOM MOATOTOBKH 00yYaromuecst 00eceunBaloTCsl JOCTYIIOM K CETH
Nurtepuer.

Jloctyn K 31eKTpOHHO-WH(OpMAIMOHHOW 00pa3oBaTenbHOUM cpeae KoTimacckoro ¢ummana
OI'BOY BO «I'YMP® umenu agmupana C.O. MakapoBay u 6ubauoredHomy (HoHIY, BO3SMOXKEH C
JT1000r0 KOMIbIOTEPA, MOAKIIOUEHHOTO K ceTu MHTepHeT. /st jocTyma K yKa3aHHBIM pecypcaM Ha
tepputopun Kotnacckoro ¢unmana ®I'bOY BO «I'YMP® umenu agmupana C.O. MaxkapoBa»
oOydaromuecss MOTyT O€CIUIaTHO BOCIOJIb30BAThCA KOMIIBIOTEPAMH, YCTAaHOBJIEHHBIMH B
OnOIMOTEKE UM KOMITBIOTEPHBIMH KJIaccaMU (BO BHEy4eOHOE BpeMsi).

3.4. KaapoBoe obecnneueHue 00pa3oBaTeIbHOr0 Mpouecca

KBanudukamuss mnemarormueckux padotHukoB Kotmacckoro ¢umana OI'BOY BO
«'YMP® umenu anmupana C.O. MakapoBa», y4acTBYIOUIMX B pealu3alud 00pa30BaTEebHOU
IIPOrpaMMBI, a TaKKe JIML, IPUBJIEKAEMbIX K peanu3aliuu o0pa3oBaTeIbHON MPOrpaMMbl Ha IPYTHX
YCIOBHAX, B TOM YHCJIE U3 YMCla pyKoBoauTene u padotHukoB Kotmacckoro ¢unmana ®I'BOY
BO «I'YMP® wumenn agmupana C.O. MakapoBa» M HWHBIX OpraHu3aluii, JOJDKHA OTBEYaTh
KBATU()UKAIIMOHHBIM TPEeOOBAHMSIM, YKa3aHHBIM B KBaTHU(UKAIMOHHBIX CIPABOYHHKAX, U B
npodeccuonaibHoM 33.005 «Crnenuanuct 1Mo TEXHUYECKOMY THAarHOCTUPOBAHHWIO M KOHTPOIIIO
TEXHUUYECKOTO COCTOSIHMSI aBTOTPAHCIIOPTHBIX CPEACTB IPU MEPUOAUYECKOM TEXHUYECKOM
ocMmoTpe». llemarormueckue paOOTHHUKH, TMPUBIEKAEMble K peaTU3alldd MPOrPaMMBbl, JTOJKHBI
MOJTy4aTh JOMOJIHUTEIbHOE TMpodeccnoHallbHOe OO0pa30BaHWE IO MPOrpaMMaM ITOBBIIICHUS
KBaMuKauu He pexe 1 pasa B 3 roja.
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4. KOHTPOJIb 1 OIEHKA PE3YJbTATOB OCBOEHHMS YYEFHOM JUCHUILJIMHBI

Pe3yabTarsl 00yyeHus

Kpurepum oueHku

MeToabI OLIeHKH

3HaTh: JleMoHCTpHUpOBATH 3HaHUE
- METOABl pacyera M HU3MEpPEHHs | IOpsAIKa pacueTa M HM3MEPEHHUs
OCHOBHBIX [1apaMeTpoOB | OCHOBHBIX [apaMeTpoB
JNEKTPUYECKUX,  MAarHUTHBIX W | JJEKTPUYECKUX, MATHUTHBIX U
AJIEKTPOHHBIX LIETIEN AJIEKTPOHHBIX LIETIEN

- KOMIIOHEHTbl  aBTOMOOWIBHBIX | JleMOHCTpuUpOBaTh 3HAHUE MECT

JJIEKTPOHHBIX YCTPOUCTB

PAaCIIOJIOKCHUA, OCHOBHBIX
nmapaMeTpoB U COCTaBa OCHOBHBIX

aBTOMO6I/IJ'II>HI:IX QJICKTPOHHBIX
YCTPOICTB
- METOJBI JIEKTPUYECKUX | JIeMOHCTpUPOBAThH 3HaHUE
U3MEepeHUit COBPEMEHHBIX METO/IbI

U3MEPEHU B COOTBETCTBUHU C
3a/laHHEM

Texkymuii KOHTpOJb B
dhopme 9KCIIEPTHOTO
HAONIIO/ICHUST U OIICHKHU
pE3yNIbTaTOB
TOCTUKCHUS
KOMITETEHIIUH
Y4eOHBIX 3aHATHUSX.
[TpomexxyTouHas
artecraius B hopMme:
mudepeHIMpoBaHHbBIN
3a4€T, SK3aMeH

Ha

- YCTPOMCTBO W NMPHUHUMIT ACHUCTBUSA | JJeMOHCTpUpPOBATh 3HaHUE

3JIEKTPUYECKUX MAIIUH YCTpOMCTBA u MPUHIMIIA
JIEUCTBUSI SJIEKTPUUYECKUX MAITUH

YMeTs: [Mon6upars

- MI0JI30BAThCA | DJIEKTPOU3MEPUTEIILHBIE

IIEKTPOU3MEPUTEIILHBIMU npubopsl B COOTBETCTBHU  C

npubopamu 3alaHHEM u IIPOBOJUTH
U3MEPEHUS

- MIPOU3BOUTH npoBepky | IIpousBoauts IIPOBEPKY

ANIEKTPOHHBIX M DJIEKTPUYECKHUX | UCTIPABHOCTU  JJICKTPOHHBIX U

3JIEMEHTOB aBTOMOOMJIS 3IEKTPUUYECKUX 3JIEMEHTOB
aBTOMOOWJII B COOTBECTBHU C
3aJlaHUeM  C  [PUMEHEHHEM
0e30IacHbIX IPUEMOB
MIPOBEJICHUS U3MEPEHUI

- MPOU3BOAUTH MOAOOp 37eMeHTOB | OCyIIECTBIATh noa6op

3JEKTPUUYECKUX nerneu U | DJIEMEHTOB ANEKTPUUYECKUX

SJICKTPOHHBIX CXCM

Hernenl v AJIEKTPOHHBIX CXEeM IS
3aMEHbl BBIIIEAIINX U3 CTPOS
AJIEMEHTOB C YYETOM OCHOBHBIX
apaMeTpoB 3aMEHSIEMbIX
AJIEMEHTOB
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®enepanbHOE ATEHTCTBO MOPCKOI0 H PEYHOI0 TPAHCIIOPTA
denepajbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTe/IbHOE YUpeKIeHue
BbICIIEr0 00pa30BaHUA
«l'ocynapcTBeHHbI YHUBEPCUTET MOPCKOI0 M pe4HOro ¢gJiora
nmenu aamupaia C.O. MakapoBa»

Kotaaccknii puauan ®I'bOY BO «I'YMP® nmenu agmupaiaa C.0O. Makaposa»

KOMILIEKT KOHTPOJIbHO-OLIEHOUYHBIX CPEJICTB
MO YYEBHOM JUCHUATIJIVHE
«OI1.03 DJIEKTPOTEXHUKA U DJEKTPOHUKA»

MMPOI'PAMMBI TIOAT'OTOBKU CHEINUAJIUCTOB CPEJHEI'O 3BEHA
MO CNEeNHAJTbHOCTH
23.02.07 Texnuueckoe 0OCTy)KMBAaHUE U PEMOHT JIBUTATENICH, CHCTEM U arperaroB aBTOMOOMIICH

KBaJMpuKanms
CHEIUATUCT

r. Kotaac
2025
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COI'TTACOBAHA YTBEPKIAEHA
3aMecTHTeNb AUPEKTOpa Mo yuedHo- p
MeToaudeckoi pabore punnana

H.E. I'nmansimesa

29 of 2076

OJIOBPEHA
Ha 3ace/laHuM [UKIOBOM KOMHCCHH
CYIOBOIUTEILCKUX, MEXaHHYECKHX H
DJIEKTPOMEXaHHYECKAX AUCIHILTHH
IIporokon ot 06 . 0712045 Ne |©

Tpencenarens, (& 1B. Illecrakos
— |

COT'JIACOBA
Jupexrop MBY ropoackoro okpyra
Apxasnrensexoi obuacti «Kotiacy

«Ciyxba 6 YCIPOHCTBaY

J1. Crénun

[
49 v/ 2045

PA3PABOTYHK:

Cy66otuna Haranesa Mropepna — npenonasarens KoTaacckoro pedyHoro y4HIHIIA — CTPYKTYPHOTO
nozpasaenenus Kornacckoro ¢pumiana @I'50Y BO «'YMP® umenu ammupana C.O. Makapoa»

KoMIIIEKT KOHTPONBHO-OIIEHOYHBIX CpeAcTB 1o  ydeOHoM  jgucuumumHe  «OIL03
DJEeKTPOTEXHHKA U 3JIEKTPOHHKa» pa3paboTaH B COOTBETCTBHH ¢ DellepallbHBIM Iocy,1apCTBEHHBIM
0o0pa3oBaTeIbHBIM CTAHAAPTOM CPETHEro HpodecCHOHATBHOro 00pa3oBaHMA, YTBEP)KIEHHBIM
nprkazoM MuHHCTEpcTBa 00paszoBanus U Hayku Poccmiickoi Menepanuu ot 9 nexabps 2016 r. Ne
1568 (zapermcrpupoBan MunucTepcTBoM focTHIHH Poccuiickoit @enepamnuu 26 nexabps 2016 r.,
perucTpanmoHHbt Ne 44946) mo cmermanenoctH 23.02.07 «Texuuyeckoe obcnyxuBanue
PEMOHT JBHTAaTeNel, CHCTEeM H arperaToB aBTOMOOMIEH» ¢ H3MEHEHHSIMH U JOMONHEeHHsMH oT 17
Jekabps 2020 r. Ne 747, npodeccnonansaem crangaprom 33.005 «Crnenuanict no TeXHHYECKOMY
JHAarHOCTHPOBAHHMIO H KOHTPOJK) TEXHHYECKOrO COCTOSHHUS ABTOTPAHCIIOPTHBIX CPEACTB IIPH
TIEPHOIHYIECKOM TEXHHYECKOM OCMOTpe», YTBEPIKIACHHBIM IpHKazoM MuuHcTepcTBa Tpyna H
conuansHo# 3ammTel Poccmiickoit ®emepamun ot 23 mapra 2015 r. Ne 187n (3apeructpupoBan
MunncrepcTeom rocturmu Poccuiickoit @enepanun 29 anpens 2015 r., perucrpanuoHHbIH Ne
37055), paboueit nporpaMMel yaeOHO# JTHCITHTUIHHEL
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COJEPKAHUE
ITACIIOPT KOMIIVIEKTA KOHTPOJIBHO-OHEHOYHbBIX CPEACTB

KOJUP®UKATOP ONEHOYHBIX CPEACTB

CUCTEMA OIEHKH OBPA3OBATEJIbHBIX  JTOCTUKEHUM
OBYYAIOUIUXCS IO KAXKIOMY OHEHOYHOMY CPEJACTBY

BAHK KOMIIETEHTHOCTHO-OLIEHOYHBIX MATEPHAJIOB IS
OLIEHKM YCBOEHUSA PABOYEW IIPOTPAMMBI YUYEBHOM
T CHATIIAHBI

CTp.

23

23

23

26



23

1. MACHOPT KOMILIEKTA KOHTPOJIbHO-OLIEHOYHBIX CPEJICTB
MO YYEBHOM JUCHUATIJIVHE
«OI1.03 DJIEKTPOTEXHUKA U DJEKTPOHUKA»

1.1. O6s1acTh NpUMEHEeHUsI KOHTPOJIbHO-0LEHOYHbIX CPeICTB

KonTponpHo-ouenounsie cpenctsa (KOC) SBISIOTCS 4acThi0 HOPMATHBHO-METOTUIECKOTO
o0ecrieyeHns CUCTEMbI OILICHUBAHMS KaueCTBa OCBOEHUSI 00YYaIOLUIUMUCS MPOTrpaMMbl MOJTOTOBKU
CHELHAINCTOB cpenHero 3BeHa mo crenuanbHocTu: 23.02.07 «TexHuueckoe oOCIyXHBaHHE U
PEMOHT JBUTATeseil, CUCTEM M arperaToB aBTOMOOUJIE» U 00ecrneunBaroT MOBBIIICHHE KauyecTBa
00pa3oBaTeNLHOrO MpoIecca.

KOC mno ydeOHON NUCHMIUIMHE TPEACTaBISET COOOH COBOKYIMHOCTh KOHTPOJUPYIOIIMX
MaTepHajoB, TPEAHA3HAYCHHBIX JUII W3MEPEHUS YPOBHS  JOCTIDKEHUS — OOydYarommMmcs
YCTaHOBJICHHBIX PE3yJIbTaTOB O0yUYEHHUSI.

KOC mno ydeOHOIl AMCUMIUIMHE HCHOJB3YETCs] MpPU TMPOBEACHUM TEKYLIEro KOHTPOIS
YCIIEBAaEMOCTH W TPOMEKYTOUHON aTTecTaluu oOydaronuxcsi B Buae auddepeHIInpOBaHHOTO
3a4€Ta U HK3aMEHa.

1.2. Pe3yabTaThl OCBOCHHUSI Y4eOHOM JMCIUIIHHBI, MOAJIeKANINE IPOBEPKe

Kon VYmMmenusa 3Hanug
OK, IIK
OK 01, | VI - nosib3oBatbed | 31 - Meroabl pacdyeTa M U3MEPEHMS
OK 07, | IEKTPOU3MEPUTEIbHBIMU OCHOBHBIX I1apaMETPOB  3JIEKTPUUECKHUX,
OK 09, npubopamu; MarHUTHBIX U 3JIEKTPOHHBIX LIETIEH;
MK 1.1, Y2 - nmpousBoauTh TpPOBEpKy | 32 - KOMIIOHEHTBI aBTOMOOMJIBHBIX
JMEKTPOHHBIX U  AJEKTPUYECKUX | SJEKTPOHHBIX YCTPOUCTB;
K211 5 ementos aBTOMOOWIIS; 33 - METO/IbI PIEKTPUUECKUX U3MEPEHMUI;
K22, |y3 - MPOU3BOAUTE  MOJ00p | 34 - YCTPOWCTBO W TIPUHIUIT JEHCTBUS
IIK 2.3 | 51eMeHTOB 3JIEKTPUUECKUX IIETIEH | HIEKTPUUECKUX MAIIHH
U DJIEKTPOHHBIX CXEM

OcBoeHnue cosep)kaHusl y4eOHOU AUCITUIUIMHBI 00€CIIeYnBaeT JOCTHIKEHNE 00YJarOIIMMUCS
L[EJIEBbIX OPUEHTUPOB BOCIIUTAHUS B COOTBETCTBUM C [IporpamMmoii BocriuTanus.

2. KOJU®PUKATOP OINEHOYHBIX CPEJACTB

D yHKIHUOHAIBHBIN IPU3HAK

OIICHOYHOTO CPe/ICTBA (THIT Meron/dbopma KOHTPOIIS
KOHTPOJIBHOTO 3aJaHusl)
CobecenoBanue YcTHBIN onpoc, SK3aMeH
[IpakTudeckue (1a00paTOPHEIC)
[IpakTuueckue (J1abopaTopHbIC) 3aHATHS, IK3aMEH
3aJlaHus
Tect, TecTOBOE 3a1aHKE TectupoBanue, 1uddepeHInpoBaHHbBIN 3aUeT

3. CHCTEMA OIIEHKH OBPA3OBATEJIBHBIX JOCTUXEHUHN OBYYAIOIIUXCS
MO KA’KKAOMY OHEHOYHOMY CPEACTBY
OneHka WHAMBHUIYATBHBIX 00pa30BaTENbHBIX JOCTHIKEHHUN TIO pe3yiabTaTaM TEKYIIEro
KOHTPOJISI W TMPOMEXKYTOYHOH aTTEeCTAllMd TPOU3BOJUTCS B COOTBETCTBUU C YHHBEPCAIHLHOU
KoM (Tabyuia)



24

[Tponent KauecTBeHHas olleHKa WHIUBUIYATBHBIX 00pa30BaTEIbHBIX
pe3yIbTaTUBHOCTH TOCTYOKEHHH
(IpaBUIILHBIX OTBETOB) 6asu1 (0TMeTKa) BepOAJIbHBIN aHAJIOT
90 - 100 5 OTJINYHO
80 - 89 4 XOPOIIIO
70-79 3 YIIOBJIETBOPUTEIHHO
Menee 70 2 HEYJOBJIETBOPUTEIILHO

Kputepuu orieHKu OTBETOB B X0/1€ YCTHOT'O OIIpoca

OHGHI/IBaeTC}I MMpaBUJILHOCTL OTBCTA 06yan0mer0c;1 Ha OJWH U3 MPUBCACHHBIX BOIIPOCOB.
[Tpu 5TOM BBICTABIISIIOTCS CIEAYIOUINE OLEHKHU:

«OTIHYHOY BBICTABIISETCS IPHU COOIIOICHUH CIEAYIOIINX YCIOBHI:

- TIOJTHO PAacKphUI COJEp)KaHHWE Marepuajia B o0beMme, MPEeAyCMOTPEHHOM IPOrpaMMOi,
COACPIKAaHNUCM JICKIIMU U y‘-Ie6HI/IKOM;

- M3JIOXKWJI MaTepuan TpPaMOTHBIM SI3bIKOM B OIpPEAEICHHOW JIOTMYECKON Mocieno-
BAaTCJIbHOCTU, TOYHO UCIIOJIb3Ys CIICHUAIU3UPOBAHHYIO TCPMUHOJIOTHUIO 1 CUMBOJIUKY,

- IOKa3aJl yMEHHE UJUTIOCTPUPOBATH TEOPETUUECKHE MOTOKEHHSI KOHKPETHBIMU MPUMEPAMH,
IMPUMCHATH UX B HOBOU CUTYyalllU IPU BBIITOJHCHUHU IMMPAKTHUYCCKOI'O 3a1aHUA;

- TNPOJAEMOHCTPUPOBAJl YCBOGHHWE paHee M3YyUYEHHBIX COMYTCTBYIOIIMX BOIPOCOB,
c(OpPMHUPOBAHHOCTH M YCTOWYMBOCTH UCIIOJIb3YEMBIX TIPU OTBETE YMEHHI U HABHIKOB;

- OTBEYAJl CAaMOCTOSITENIbHO 0€3 HaBOSIIKUX BOIPOCOB Mpernoaanaress. Bo3MoKHbI 0JjHa-/1BE
HCTOUYHOCTH IMpU OCBCUICHUHU BTOPOCTCIICHHBIX BOIIPOCOB MW B BbBIKJIAJKaX, KOTOPLIC
oOyJaromuiics JIerKO UCIIPABUJI 110 3aMEYaHUIO TPENOo1aBaTesl.

«XO0poII0» - OTBET YAOBIETBOPSET B OCHOBHOM TPEOOBAHHSIM Ha OICHKY «5», HO TIPH 3TOM
UMEET OJMH U3 HEJIOCTATKOB:

- B M3JOXCHUU JONMYIICHbI HG6OJ'H>H_II/IG HpOGGHBI, HE€ HCKAa3UBHIUEC JIOTHUYECKOIO U
MH(OPMALIMOHHOTO COJIEp>KaHUs OTBETA;

- JOMyHICHBI OAWH-ABAa HCAOYCTAa IIPU OCBCHICHHM OCHOBHOI'O COACPIKAHUA OTBCTA,
UCIIPABJIEHHBIE IO 3aMEYaHUI0 MPernoaBaTes;

- JOMYIICHLL OLHI/IGKa niim 60)166 ABYX HCOOYCTOB IIPpHU OCBCUICHUHN BTOPOCTCIICHHBIX
BOIPOCOB WUJIH B BBIKJIAJIKaX, JIETKO MCIIPABIIEHHBIE [0 3aMEYaHUIO0 MTPernojaBaTes.

«y,Z[OBJIeTBOpI/ITe.HBHO» BBICTABJIACTCA IIPU CO6JIIOI[€HI/II/I CJICAYIOIUX YCJ'IOBI/II\/'II

- HETIOJIHO WJIM HETOCJIE0BATENbHO PACKPBITO COIepKaHUE MaTepuala, HO oKa3aHo ol1ee
IMOHUMAaHHEC BOIMPOCa U NPOACMOHCTPUPOBAHBI YMCHUS, JOCTATOYHBIC JIS ;[aanef/'Imero YCBOCHU
POrpaMMHOT0 MaTepuaja, UMENHUCh 3aTPYAHCHHs] WIM JONYHIeHbl OMIMOKM B OIpelelIeHUH
HOHHTHﬁ, HCIIOJIb30BAHUU TCPMUHOJOTUMW W BBIKIIAJKAX, HWCHPABJICHHBIC TIIOCJIIC HCECKOJIBbKUX
HABOJAIIUX BOIIPOCOB MPEIO/IaBaTeNs;

- oOyyaromuiicss HE CHpaBWICA C MPUMEHCHHEM TEOpPUUM B HOBOW CHUTyallUu IpH
BBIMOJTHEHUH MPAKTUYECKOTO 3aJaHMsl, HO BBIMOJIHUI 3aJjaHUsl 0053aTeIbHOTO YPOBHS CIOXHOCTU
10 JJAaHHOI TeMe;

- NIpU 3HAHUU TEOPETHUYECKOT0 MaTepuaia BbISBIEHA HEIOCTaTO4HAs c(hOpMHUPOBAHHOCTH
OCHOBHBIX yMeHI/Iﬁ 1 HAaBBIKOB.

«HeynoBieTBOpUTENbHO» BBICTABIIAETCS IPU COOTIOICHUH CIEAYIOUINX YCIOBUI:

- HE PACKPBITO OCHOBHOE COZIEpKaHNe YIeOHOTO MaTepraa;

- 00HapyX€HO HE3HAHWE WJIM HEMOHMMaHue oOydJarormuMcs OoJblel WM Haumbosee
BaXHOW 9acTH yueOHOTO MaTepuana;

- IOTIYIIEHBI OIIUOKYU B ONPEAETICHUH MOHATHU, IPU UCIIOIb30BAaHUH TEPMUHOJIOTHH U UHBIX
BBIKJIaJIKaX, KOTOPBIC HC UCIIPABJICHBI ITOCJIC HCCKOJIBKUX HABOAAIIUX BOIIPOCOB NPCIIOAABATCIIA;

- oOydJaromuiicss oOHapyXuJ TOJIHOE HE3HAaHWE W HEMOHMMAaHHE H3y4aeMoro y4eOHOTo
Marcpuajia UJinM HE CMOI' OTBCTUTHL HU Ha OJUH U3 MNOCTABJICHHLIX BOIIPOCOB IO H3Yy4YaCMOMY
MaTepuaiy.

KpI/ITepI/II/I OLICHKH BBIMTOJIHCHHOI'O ITPAKTUYCCKOI'O 3aJaHUA
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Omenka 5 ctaBUTCA 32 pabOTY, BBIITOJHEHHYIO TIOJTHOCTHIO 0€3 OIMOOK U HETOUETOB.

Orenka 4 ctaBUTCS 32 pabOTY, BBITIOJIHEHHYIO TIOJTHOCTBIO, HO TIPH HAJIMYMU B HEHM He OoJiee
OJIHOM HEerpyOOoi OMMOKHU M OJHOTO HeA04ETa, He Oosiee TPEX HEOUETOB.

Orenka 3 cTaBUTCS, €CITM 00Yy4aIONMUKCS TPaBUIILHO BBITIOTHIII HE MeHee 2/3 Bcel paboThl
WIN JIOMYCTU He Ooyiee ofHOM rpyOol ommOKM M JBYX HEZOYETOB, HE Oojee ogHOU rpy0Ooil u
OJIHOW He TpyOoH omuoOKu, He Oojiee TPEX HErpyObIX OMMOOK, OJTHON HErpyOoOi OmMUOKH U TPEX
HEJOYETOB, IIPU HAIMYUU YETHIPEX-TISITU HELOYETOB.

OneHka 2 cTaBUTCS, €CIU YUCJIO OMIMOOK U HEIOYETOB MPEBBICUIIO HOPMY AJI OLEHKH 3
WIY TIPAaBUIIBHO BBITIOJHEHO MeHee 2/3 Bceil paboThI.

Ormenka 1 craBuUTCS, €c 00YJArOITUICS COBCEM HE BBITIOJIHIII HU OJTHOTO 3a/IaHMS.

KpuTepuu o1ieHKH BBIOJIHEHHOTO JIa0OPaTOPHOTO 3a/IaHuUs

«3a4eT» - CTaBUTCSA, €CIH OOYYaIOUIMIICS BBIMONHIET paboOTy B TOJHOM O0BEME C
coOnroieHreM HEOOXOJUMOM TOCEeI0BAaTENbHOCTH IPOBEICHUS OIBITOB M H3MEpPEHUM;
CaMOCTOSITENILHO M PAllMOHAIEHO MOHTHUPYET HEO0X0[MMOe 000PYIOBaHUE; BCE OMBITHI IIPOBOJIUT B
YCIOBUSIX U PEXKHMMax, OOECHEeUMBAIOIIMX MOJyYEeHHUE MPABHIBHBIX PE3YyJIbTaTOB U BBIBOJOB;
coOnromaer TpeOOBaHUS MPaBUI TEXHUKU OE30MACHOCTH; MPABUIBLHO U aKKYPATHO BBIMIONHSET BCE
3aMycy, TaONUIbl, PUCYHKH, YEPTEKU, IpauK, BBIYUCICHUS;, MPAaBUILHO BBIMOIHSIET AaHAIU3
[IOTPELIHOCTEH;

«HE3aueT» - CTABUTCS, €CIIM HE BBINOIHEHBI TPEOOBAaHHUSA K OL[CHKE «3aueTy.

Kpurepuu orieHKH BBIITOJTHEHHOTO TECTOBOTO 33/ T1aHHS

Pesynbprar aTTeCTalMOHHOTO TMEAArOTUYECKOTO W3MEpPEHUs 10 Yy4eOHOW JAUCIUILIMHE
ODJIEKTPOTEXHUKA W D3JEKTPOHUKA JUISI KaKIOro OOydJaromierocs MpeACTaBsIeT COO00M CymMMmy
3aUTEHHBIX TECTOBBIX 3aJaHUN MO BCEMY TECTy. 3aU4T€HHOE TECTOBOE 3aJaHUE COOTBETCTBYET
OJTHOMY OaJLy.

Kpurepuem ocBoeHUs yueOHOW MUCIMIUIMHBI JJI1 O0YYaromerocs SBISIETCS KOJIHMYECTBO
IIPABWJIBHO BBIIIOJIHEHHBIX 3aaHuil TecTa HE MeHee 70 %.

JIJ1st OTIeHKH PEe3yJIbTaTOB TECTHPOBAHMSI MTPEAYCMOTPEHA CIIEAYIONIasi CUCTEMA OICHUBAHUS
00pa30BaTeNbHBIX JOCTHKCHUI 00YJIarOIIUXCS:

- 3a KaXIbI MPaBWIbHBINA OTBET CTaBUTCS 1 Oa,

- 3a HeMpaBWIbHEIN OTBET - ) 6aioB.

TecToBBIC OIICHKH MOKHO COOTHECTH C OOIICTPUHITONW MATHOALILHON cucteMoi. OleHu-
BaHME OCYILECTBIISIETCS MO CIAEAYIONIEH cxeMme:

[poueHT KavecTBeHHast OIICHKa WHAMBHYyaTbHBIX 00pa30BaTEIBHBIX
PE3yIbTaTUBHOCTH JOCTYKEHU N
(TpaBWJIBHBIX OTBETOB) Oayut (0OTMETKA) BepOaTbHBIN aHaIOT
90 - 100 5 OTIIUYHO
80 - 89 4 XOPOIIIO
70-79 3 YIOBJIETBOPUTEIIHHO
meHee 70 2 HEYIOBJIETBOPUTEIILHO

Kpurepun onienku B xozae auddepeHnnpoBaHHOro 3auera

OTBeT  OlLEHHWBAECTCS Ha  «OTIMYHO», €CIUM  OOydYalomMiics  HMCYEepIBIBAIONIE,
MOCIIEI0BATENHHO, TPAMOTHO U JIOTHYECKH CTPOWHO M3JIaraeT MaTepual Mo BolpocaM Ouiera, He
3aTPYIHSETCS C OTBETOM IIPH BHUJIOM3MEHECHWHW 3aJaHus, CBOOOIHO CIIPABISETCS C pPEHICHUEM
MPAKTUYECKHX 337124 U cliocoOeH 000CHOBATh MPHUHSTHIE PEIICHHUS, HE TOMYCKAeT OIMUOOK.

OTBeT OIIGHMBACTCS Ha «XOPOIIO», €CIIM OOYYAIOIIMICS TBEPAO 3HAET MPOTPAMMHBIN
MaTepuai, FpaMOTHO U IO CYIIECTBY €ro U3Jiaraer, He IOMyCKaeT CYIIEeCTBEHHBIX HETOYHOCTEH TIpH
OTBETaX, yMEEeT I'PaMOTHO TNPHUMEHATh TEOPETUYECKHE 3HAHHS Ha TNPAaKTUKE, a TaKXKe BIIAJCET
HEOOXOUMBIMU HABBIKAMU PEIICHHSI MPAKTUISCKUX 3a/1a4.
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OTBeT OIICHMBAETCS Ha «YIOBJIECTBOPUTEIBHO», €CIM OOYYarOIIMHCS OCBOMJI TOJIBKO
OCHOBHOM Marepuall, OJHAaKO HE 3HAeT OTAEIbHBIX JETalel, JONMYyCKAaeT HETOYHOCTH H
HEKOPPEKTHbIE (OPMYIMPOBKH, HAPYIIACT MOCIENOBATEIBHOCTh B H3JIOKEHMHM Marepuaiga u
WCIBITHIBACT 3aTPyAHEHUS IIPY BBIIIOJHEHUH NPAKTUYECKUX 3aJaHUN.
OTBeT OLIEHUBACTCA Ha «HEYAOBJIECTBOPUTEIBHO», €CIHM OOYyYaroIIUHCS HE pPaCKPbLI
OCHOBHOE COJIEp)KaHME MaTepuana, JONYCKAeT CYLIECTBEHHble OWIMOKH, C  OOJBIIMMU
3aTpyJHEHUSAMU BBINOJIHSIET IPAKTUUECKHUE 3a/1aHU.

Kpurepuu orieHKH B X0/1€ dK3aMEeHA

B ocHOBe orieHKH Mpu cl1ade dK3aMeHa JISKUT NsATHOaibHas cucrema (5 (oTiaudHo), 4 (xo-
poiiio), 3 (yI0OBIETBOPUTENIBHO), 2 (HEYIOBIETBOPUTEIIHHO)).

OTBeT OlLIEHHMBAETCS Ha «OTJIMYHO», €clii OOydaloluiics HCYEepIbIBaIOIIe, MOCIeaA0Ba-
TEJIHHO, TPAMOTHO U JIOTHYECKH CTPOMHO M3JIaraeT MaTepuai 1o BoIpocaM Ouiera, He 3aTpyAaHseT-
Csl C OTBETOM IPH BUIOU3MEHEHHMM 3aJjaHMsi, CBOOOJHO CIIPABIISIETCA C PEIIEHUEM MPaKTUYECKUX
3aJa4 ¥ criocoOeH 000CHOBATh MPUHSATHIC PEIICHUs, HE I0IYCKAEeT OINOOK.

OTBeT OIICHWUBACTCSA Ha «XOPOIIO», €CIU OOYYAIOIIMICS TBEPIO 3HAET MPOTPAaMMHBIA Ma-
Tepua, TPaMOTHO U MO CYIIECTBY €ro M3JIaraeT, He JOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH MpHU
OTBETax, yMeeT I'PaMOTHO MPUMEHATh TEOPETHUECKHE 3HAHMSI Ha MPAKTHUKE, a TAK)Ke BJIaZeeT He0O-
XOJIMMBIMH HaBBIKAMU PEUICHUS MPAKTUYECKUX 3a/1a4.

OTBeT OLEHUBAETCS Ha «yAOBJIETBOPUTEIBHO», €CIIM OOY4YaIOUIUIICS OCBOMJI TOJBKO OC-
HOBHOUW MaTepHall, OJJHAKO HE 3HACT OTICNIbHBIX JETANCH, TOMYCKaeT HETOYHOCTH M HEKOPPEKTHBIC
(bopMyITUPOBKH, HAPYIIAET MOCIEI0BATENILHOCTh B U3JIOXKEHUH MaTepuaja U WCIBITHIBAET 3aTPy/-
HEHUS TIPY BHITIOJTHEHUH MTPAKTUYECKHUX 3aJaHHi.

OTBeT OlLIEHHMBAaETCS Ha «HEYIOBIETBOPUTEIHHO», €CIM OOYUYaIOLIUICS HE PacKpbUl OC-
HOBHOE COJIepyKaHNe MaTepuana, J0MYyCKaeT CYIeCTBEHHbIE OMIMOKH, C OOJIBIINMH 3aTPyIHEHUSIMU
BBITOJHSET MPAKTUYECKUE 3aJaHHUS.

4. BAHK KOMIIETEHTHOCTHO-OLEHOYHBIX MATEPHAJIOB JJI51 OHEHKH
YCBOEHUSA YYEBHOU JUCHUIIJIMHBI

4.1 Tekymuii KOHTPOJIb

4.1.1. IPAKTUYECKAA PABOTA

Kommnekt onenounsix 3aganuii Ne 1 no Pasgeny 1 Onekrporexnuka, Tema 1.2 Dnexktpuueckue
IIETH TTOCTOSTHHOTO TOKa (AyAUTOpHAs CaMOCTOSITEIbHAs padoTa).

HaszBanue: Pacuer nemnei noCTOSIHHOTO TOKa.

Kommiekt oneHounbix 3amanuit Ne 2 mo Paszmeny 2 Dnextponuka, Tema 2.4 DieKTpOHHBIE
BBITIPSIMUTEIN U CTAOMIN3aTOPhI (AyAUTOPHAS CaMOCTOSTENIbHAs paboTa).

Hasganue: Pacu€r mapameTpoB U COCTABIECHUE CXEM PA3IIMYHBIX TUIIOB

BBITIPAMUTENEH

KomnneKT oueHouHbix 3agaHnii Ne 3 o Paszneny 2 Dnekrponuka, Tema 2.5 DieKTpOHHBIE YCUITUTEIU
(AynuTopHasi camocTosiTelIbHas paboTa).

Haspanme: Omnpenenenue paboueil TOYKM HaA JHHUM HArpy3Kd M TOCTpOeHUEe Trpadukos
HANpPSDKEHUS U TOKA B LIEMU Harpy3Ku YCUJIMTEIBLHOTO KacKaja.

4.1.2. JABOPATOPHA PABOTA

Kommiekt ornenounsix 3aganuii Ne 1 mo Pasmeny 1 Onektporexnuka, Tema 1.2 Dnekrpuueckue
[IENH TOCTOSTHHOTO TOKa (AyIUTOpHAsi caMOCTOSITeIbHAs padoTa).
Haspanue: OnbITHOE MOATBEPKICHUE 3aKOoHa OMa.
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KommnekT onenounsix 3aganuii Ne 2 no Pasgeny 1 Onekrporexnuka, Tema 1.2 Dnexktpuueckue
IIETH TTOCTOSTHHOTO TOKa (AyAUTOpHAs CaMOCTOSITEIbHAs padoTa).
Haspanue: 3ydyeHne cMEIaHHOIO COEAMHEHUS PE3UCTOPOB.

KommnekT onenounsix 3aganuii Ne 3 no Pasgeny 1 Onekrporexnuka, Tema 1.2 Dnextpuueckue
IIETH TTOCTOSTHHOTO TOKa (AyAUTOpHAs CaMOCTOSITEIbHAs padoTa).
Ha3zpanue: Onpenenenue 3J1eKTPUIECKON MOIHOCTH M pabOThI SJIEKTPHUUECKOTO TOKA.

KommnekT onenounsix 3aganuii Ne 4 no Pasgeny 1 Onekrporexnuka, Tema 1.2 Dnextpuueckue
IIETH TTOCTOSTHHOTO TOKa (AyAUTOpHAs CaMOCTOSITEIbHAs padoTa).
Haszpanue: Onpenenenue ko3¢ uIMeHTa moixe3Horo 1eiHCcTBUS e MOCTOSTHHOTO TOKa.

KommnekT onenounsix 3aganuii Ne 5 no Pasgeny 1 Onekrporexnuka, Tema 1.4 Dnextpuueckue
1enu oAH0(a3zHOro MePeMEHHOTO TOKa (AyIUTOpHAs CaMOCTOsITeIbHas paboTa).
Ha3zpanue: MccnenoBanue mociie0BaTeNIbHOTO U MAPaJUIETbHOIO COSAMHEHUS KOHICHCATOPOB.

KommnekT onenounsix 3aganuii Ne 6 no Pasgeny 1 Onekrporexnuka, Tema 1.4 Dnexrtpuueckue
1enu oAHO(a3zHOro MePeMEHHOTO TOKa (AyIUTOpHAs CaMOCTOsITeIbHAs paboTa).

Hazpanme: HccnenoBaHue TOCIEIOBAaTENIBHOTO W MApPAJUIETIBHOTO  COCAMHEHHUS  KaTyIlek
UHIYKTUBHOCTH.

Kommekt onenounsix 3amannii Ne 7 mo Pazpeny 1 DOnekrporexnuka, Tema 1.4 Dnexkrpuueckue
1enu 01Ho(a3HOro nepeMeHHoro Toka (AyauTopHas caMOCTOATENbHas paboTa).
Hassanue: MccienoBanue Hepa3BETBICHHON LIEMU NEPEMEHHOT0 TOKA. Pe30HaHC HanpsyKEHHI.

Kommekt onenounsix 3amannii Ne 8 mo Pazpeny 1 Onekrporexnuka, Tema 1.4 Dnexkrpuueckue
ey 01H0(a3HOro mepeMeHHoro Toka (AyauTopHas CaMOCTOSATENIbHAs paboTa).
HaszBanue: MccnenoBanue pa3BeTBIECHHOM LENHU EPEMEHHOIO TOKA. PE30HaHC TOKOB.

KommnekTt onenounsix 3aganuii Ne 9 no Pasgeny 1 Onekrporexnuka, Tema 1.5 Dnextpuueckue
nenu Tpéx¢azHoro MepeMeHHoro Toka (AyIMTOpHAs CaMOCTOsITeIbHAs paboTa).
Haszpanue: MccnenoBanue nenu TpéxdasHoro nepeMeHHOro TOKa COSIMHEHHOM «3BE30M.

KommnekT onenounsix 3aganuii Ne 10 nmo Pasneny 1 Onexrporexnuka, Tema 1.5 Dnexrpuueckue
nenu Tpéx¢azHoro nmepeMeHHoro Toka (AyIMTOpHAs CaMOCTOsITeIbHAs paboTa).
Haszpanue: MccnenoBanue nenu Tpéx(asHoOro nepeMeHHOro TOKa COSMHEHHON «TPEeYTOJIbHUKOM.

KommnekT onenounsix 3aganuii Ne 11 no Pasnmeny 1 Onexrporexnuka, Tema 1.5 Dnexkrpuueckue
nenu Tpéx¢azHoro MepeMeHHOro Toka (AyIMTOpHAs CaMOCTOsITeIbHAs paboTa).
HasBanue: Onpenenenue akTUBHOW, PEAKTUBHON U MOJTHON MOIIIHOCTH.

KommnekT onenounsix 3aganuii Ne 12 no Pasneny 1 Onextporexnuka, Tema 1.6 Dnexktpuueckue
HU3MEPEHHUS U DJIEKTPOU3MEPUTEIbHBIC MPUOOPHI (AyIUTOpHAST caMOCTOsITEIbHAs paboTa).
Ha3zpanue: M3mMepeHne COpOTUBIEHUS METOJIOM BOJIETMETPA U aMIIEpMETpa.

Kommuext onenounsix 3amanuit Ne 13 o Pazneny 1 Dnekrporexnuka, Tema 1.7 Tpancopmaropsl
(AynuTopHasi camocTosiTelIbHas paboTa).
HasBanwue: MccnenoBanue pabotel oqHO(a3HOTO TpaHchopmaTopa.

Kommuext onenounsix 3aaanuiit Ne 14 o Pasneny 1 Dnekrporexnuka, Tema 1.7 Tpancopmaropsl
(AynuTopHasi camocTosiTelIbHas paboTa).
Haszpanue: Onpenenenue kod¢ppuipenta rpanchopmarim.
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KommnekT onenounsix 3aganuii Ne 15 no Pasneny 1 Onexrporexnuka, Tema 1.8 Dnexktpuueckue
MaIlTuHbI IEPEMEHHOTO TOKa (AyAUTOpHAs CaMOCTOSITEIbHAs paboTa).
Haszanwue: Ilyck B X011 1 cHATHE pabOYUX XapaKTEPUCTUK TPEX(HA3HOTO ACHHXPOHHOTO JIBUTATEIIS.

KommnekT onenounsix 3aganuii Ne 16 no Pasneny 1 Onexrporexnuka, Tema 1.9 Dnexrtpuueckue
MAaITUHBI TTOCTOSTHHOTO TOKa (AyIUTOpHAs CaMOCTOATENbHAs padoTa).
HaszBanue: McnpiTanue nBurarens NOCTOSHHOTO TOKA.

Kommuext onenounsix 3ananuit Ne 17 mo Pazneny 2 Onekrponuka, Tema 2.2 TTonynpoBOgHUKOBEIE
npuOopsl (AyAUTOpHAs CaMOCTOSITENIbHAs paboTa).
HasBanue: MccnenoBanue AByXIOIyNEPHUOIHOTO BBITPSIMUTENS.

4.1.3. TECTOBBIE 3AJJAHU

Kommiekt ornenounsix 3aganuii Ne 1 mo Pasmeny 1 OnekrporexHuka, Tema 1.6 Dnekrpuueckue
U3MEPEHUS U IJICKTPOU3MEPUTENbHBIE PUOOPHI

1. Cnemuduxanus banka TecTtoBeix 3amanmii mo Pazgeny 1 DOnexkrporexnuka, Tema 1.6
DNEKTPUYECKHE U3MEPEHUS U AJIEKTPOU3MEPHUTEIbHBIC MPUOOPHI (AyIUTOpHAS CaMOCTOSTeNbHAs
pabora).

2. Copepxannie banka TeCTOBBIX 3aJaHMIA

WNHcTpyKIus: BRIOEPUTE IPABUIIHHBIA OTBET.

BAPUAHT 1
1. Yto TaKoe ANIEKTPUIECKUE U3MEPCHHUS
1) CpaBHeHHE H3MepsieMOW BEJIHMYHMHBI C €€ 3HAYCHHEM, IPUHSTHIM 32 CIHHHILY
2) Croco0 oneHKH (U3NUECKUX BETHYHH
3) U3mepeHus BEMMYHH, XapaKTEPU3YIOIIHMX IEKTPHUECKUEC U MATHUTHBIC SBICHUS

2. CKOJIbKO OCHOBHBIX €IMHHII UCTIOIB3YETCsI MIPH ANEKTPOTEXHUYECKUX u3Mepenusx B C1U

1) 2 2) 4 3) 6 4) 7

3. MoxHo nu BbIOpaTh B KaueCTBE OCHOBHOW €IWHUILY aOCONIOTHOM MarHUTHOMU
HpOHI/II_[aeMOCTI/I

1) MoxHo 2) Henb3s

4. TlepeBectu B BobTHI 0,15 MB

1) 1500 000B 3) 150 000 B

2) 15000000 B 4) 15000 B

5. Kunacc rounoctu npubopa 1,0. UeMy paBHa puBeAeHHAS TOTPEITHOCTH MPUOOpa
1) 1

2) 15

3) 1%

6. Ha mxane mpubopa HaHeceH 3HAK, CXEMATUYHO H300paXaroIIUi KaTYIIKY C
dbeppoMarHuTHEIM cepaeuyHukoM. Kakoit 3To mpubop

1) Ammepmerp

2) TIpubop >1eKTPOMarHuTHON CHCTEMBI

3) Tlpubop nmepeMeHHOro TOKa

7. Kakue MOMEHTHI JEHCTBYIOT Ha MOJBHKHYIO CHCTEMY JJIEKTPOU3MEPUTEIHHOTO MPUOOpa
MIPU OTCUETE TTOKA3aHMH (CTpesKa mprudopa HEMOIBHKHA)

1) Bpamarormii

2) Bparmaromiuii 1 IpOTHBOACHCTBYIOIIHIA



3)

1)
2)
3)

1)
2)
3)

10.

1)
2)

11

1)

12.

1)
2)
3)

13.

1)

14.

1)
15

1)
2)

16.

1)

17.

1)

2)
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Bpamaromuii, mpoTUBOICHCTBYIOMNN U AeMTTDUPYIOTITHI

[Ipunnun  geicTBuss  mpuOOPOB  MarHUTODJIEKTPUUYECKOW  CHCTEMBbl OCHOBAaH  Ha
B3aMMO/JICHCTBUU

[TocTOAHHOTO MarHuTa U paMKH, MO0 KOTOPOM MPOXOJIUT TOK

MarauTHOTO MOJS KaTyIIKA U ()epPOMArHUTHOTO CePICUHUKA

[IpoBOIHUKOB, IO KOTOPBIM UJET TOK

MoxkHO 1 TIpHOOpP MarHUTODJIEKTPUUYECKOW CHCTEMBl HMCIOJIB30BaTh ISl M3MEPECHHHA B
LEMAX NEPEeMEHHOT0 TOKa

MoxHO

Henp3s

MosxHo, eciu pudopa MOAKII0YATh Yepe3 BHIIPSIMUTEIh

MOoHO 71 PHOOP ANMEKTPOMArHUTHON CHCTEMBI HCIIOIB30BATh IS U3MEPEHUN: a) B TIETISIX
MEPEMEHHOTO TOKa, 0) B LIEMSAX MOCTOSTHHOTO TOKA

a) MOXHO, 0) MOKHO 3) a) Henmb3s, 06) MOXKHO

a) MOXKHO, 0) Helb3s 4) a) Henb3sl, 0) Helb3s

.MoXHO 1M Kapkac MOJIBMXHOM paMKuU MpuOopa C BO3AYIIHBIM JAeMiiepoM caenatb

ITaCTMAaCCOBBIM
MoskHO 2) Henpss

Kakoe comnpoTuBiieHHEe JOKHBI UMETh: a) aMIepMeETp, 0) BOILTMETP
a), 0) 6ombIIOE

a) Mazoe, 0) 6ombIIOE

a), 0) mayoe

[lIxana amnepmerpa 0-10 A. Conpotusnenne amnepmerpa 0,5 OM. ConpoTUBIIEHUE IIIYHTA
0,1 Om. Kakoli MakcHMaJIbHBIA TOK MOYKHO U3MEPUTH

60 A 2) 50 A 3) 40A

CKOJPKO BATTMETPOB HEOOXOIMMO [UIsl M3MEpPEHHUs MOIMHOCTU Tpexda3zHol Lenu mnpu
CHUMMETPUYHOM Harpyske

Onun 2) JBa 3) Tpu

. Kak cooTHocsaTcs 1o ¢aze MarHUTHBIE MOTOKM OOMOTKHU HamNpsKEHUS M TOKOBOH OOMOTKH

MHAYKIIMOHHOT'O CUETYHKA 3JIEKTPUUECKOM SHEPTUN
CoBmanarot o ase
CaBunyTHI Ha yroiu, Onu3kuii k 90°

CKOJIBKO 3aKHMOB HGO6XO,Z[I/IMO JJIs1 BKIIFOUCHU AL OI[HO(baBHOI‘O CUC€TUYHKa B CCTh
JlBa 2) Yetnipe 3) Illectn

[Touemy mIkama oMMeTpa rpagyupyercs clipaBa HajleBO (HYJIb HIKaIbl PacllOIOKEH CIIpaBa)
IloToMy YTO mNpu YyBEIWYEHMM CONPOTHBIICHHUS YMEHBIIAETCS TOK B LENU M CTpENKa
U3MEpUTENIs JBUKETCS BIEBO

[Toromy uTO 3TO yZ00HEE IPU YCTAaHOBKE CTPEJIIKM OMMETpPa Ha HYJb



18. Kak M3MeHHUTCS TOK B M3MEPUTEIHFHOW JMAroHajdd YpaBHOBELICHHOTO MOCTa,

1)
2)
3)

1.
1)
2)

2.
1)
2)
3)
4)
3.
1)
2)
3)
4)
4.

1)
2)

5.
1)
2)
3)
6.
1)
2)
3)
7.

1)
2)
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€CJTM HANPSDKCHHUE MTUTAHUS YMEHBIITHTCS
VYMeHbIIUTCS

VBenuuurcs

OcTtaHeTrcs paBHBIM HYJIIO

BAPUAHT 2

Kaxko#t mpubop HCIONb3yeTcst Uik H3MEPEHHUS SIEKTPUUECKOM MOIITHOCTH
Amnepmerp 3) Barrmetp
BonbT™merp 4) Cueruuk

K yemy npuBOIUT yBeTUYEHUE YUCIIA OCHOBHBIX €TUHHII

K ycnoxxneHnto pacuetoB 1o hopmymnam

K nosiBnenuto B popmynax 60IbIIOTO YKCIa YUCIOBBIX KOAPPHUIIUEHTOB
K yBennuenuro 3aTpar Ha CO3aHUE U XPAHCHNE STAJIOHOB

Ko BceM nepeuncieHHbIM NOCIEACTBHIM

[Touemy B KauecTBe €AMHUIBI MACChl BEIOpaHa Macca TUPH, XpaHsmielics Bo @paHiuu, a He
Macca KyOu4ecKoro JeuMeTpa BOJIbI

[Toromy 4YTO OTMEpUTh KYyOWUECKHMH JEIMMETP BOABI C HEOOXOIUMOW TOYHOCTHIO
HEBO3MOKHO

[ToromMy 4TO MOTPEUTHOCTH U3MEPEHUS TEMIIEPATYPhI CKA3aIUCh ObI Ha €AMHUIIE MACCHI
[ToTomy 49TO CITO’KHO W30JUPOBATH BOY OT BHEIIHUX BO3JCUCTBHH (MpUMeECel U Jp.)

ITo BceM mepedrCIIEHHBIM BbILIE IPUYUHAM

Kakue MeToapl nu3MepeHus: MPUMEHSIOTCS: a) B Ta0OpaTOpHsIX AJIsi TOYHBIX U3MEpeHuil; 0)
Ha MOABIKHEIX 00BEKTaX

a) METOJl CPaBHEHMsI, 0) METO/I HEMOCPEACTBEHHOMN OLIEHKH

a) METOJ HEMOCPEICTBEHHOM OIEHKH, 0) METOJT CPaBHEHUS

[Mxama mpubopa 0 — 50 A. IlpuGopom usmepensl Toku: a) 3 A, 0) 30A. Kakoe u3
N3MCPCHHBIX 3HAUYCHUI TOUHEE

3anaya He ompezieNieHa, TaKk Kak HEM3BECTEH KIIacC TOYHOCTH Mpudopa

[TepBoe

Btopoe

Ha mkane mpubopa HaHeceH 3HAK B BHJIC MATHKOHEYHOU 3BE3/bI C IMUGPOM 5 B LEHTpE.
Yro 3TO 03HaYaeT

MakcumanbHO U3MEPSEMbIN TOK paBeH 5 A

MaxkcuManbHO n3MepsieMoe Hanpsbkenue pasHo 5000 B

W3onsums mpubopa BeiepkuBacT 5 kB

Uto mpowuzoiiier, eciiu ynpyrue TOKOMOABOMSAIINE MPYXUHKH W3 (Pochopuctoil OpoH3BI
3aMEHUTh MATKOW METHOM (HOJIBroi

TouHOCTH MPUOOPA YMEHBIIUTCS

Tounocts mpubopa yBemuunUTCS
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3) Ilpu mobom Toke cTpenka OyAeT OTKIIOHITHCS 0 yIopa

8. MOHO JTH MAaTHUTORJICKTPHUCCKHUI aMIIEpMETP OTIPAJyHPOBATh KaK BOJbTMETP
1) MoxHo
2) Henpss

3) MoxHo, eciiu mepeMoTaTh paMKy

9. IlpuHumm aeWcTBUS MPHOOPOB AMEKTPOMATHUTHON CHCTEMBI OCHOBAH Ha B3aUMOCHCTBUHU
1) MarHuTHOro NOJIs KaTyIIKH U eppOMarHUTHOTO Cep/IeUHHKA

2) IlocTossHHOTO MarHuTa U paMKH, 110 KOTOPOH MPOXOIUT TOK

3) IIpoBOIHHKOB, IO KOTOPHIM HPOXOAUT TOK

10. Moker 1M 3a30p MEXIy MOPIIHEM W ITWIMHAPOM B BO3AYIIHOM nemrdepe: a) ObITh
60sb1INM, 0) OTCYTCTBOBATH

1) a) moxer, 0) HE MOXKET

2) a) He MOXeET, 0) MOXeT

3) a) He MOKeT, 0) HE MOXKET

11. Kakyro mKamy HWMEIOT: a) BaTTMETPhl, ©O) BOJBTMETPH, B) aMIEPMETPHI
AIIEKTPOAMHAMHUYECKON CUCTEMBI

1) a) paBHOMEpHYIO, 0) KBaJAPaTUYHYIO, B) KBaPATHUHYIO

2) a) KBaJpaTH4HYIO, 0) paBHOMEPHYIO, B) KBaIPATUIHYIO

3) a) paBHOMEpHYIO, 0) paBHOMEPHYIO, B) PABHOMEPHYIO

12. Kakyto MOIIHOCTh U3MEPSIET 3JCKTPOAMHAMUYCCKUN BATTMETP
1) AKTUBHYIO 2) PeakTtuBHYyIO 3) Tlonnymo

13. llIxana BompTMeTrpa  0-100 B. Hampsokenme B menum Moxker pocrturatb 500 B.
Comnpotusnenue BosibTMeTpa 500 OM. KakoBo TOKHO OBITH T00aBOYHOE COMPOTUBIICHUE
1) 20 xOm 2) 25 kOm 3) 50 kOm

14. CkonpKO BaTTMETPOB MPU HECUMMETPUYHOUN HArpy3ke HYXKHO JJII U3MEPEHHSI MOIIHOCTH B
Tpexda3HOH IeMHu: a) C HyJIEBBIM TPOBOIOM, 0) 6€3 HYJIEBOTO MPOBOAA
1) [Ba 2) a) nBa, 0) Tpu 3) a) Tpwm, 0) nBa

15. YacroTa BpamieHus JUCKa cueTdYMKa yBenuuuiach B 2 pasa. Kak u3MeHMnach MOIIHOCTb,
notpebiseMast Harpy3koi U3 cetu

1) He usmeHunach

2) VYBenuumiach B 2 pasa

3) CrnenaTh BBIBOJI OTHOCUTEIBHO MOIIHOCTH HEJNB3sI, TAaK KaK CUCTUYMK M3MEPSET SHEPTUIO

16. B cxeme, u300pakeHHOII Ha pHUCYHKE, BOJBTMETp TMOKa3biBaeT 1 B, o
amnepmetp 0,1 A. Comnportusinenue ammnepmerpa 0,1 Om. Omnpenenuthb C% \;J
-+ A

conpoTuBiieHHE Rx
1) 10 Om
2) 10,1 Om
3) 9,9 Om

£ | v

ol e

T
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17. lna dero mnpenHa3HaueH B OMMETpE KIIOY, 3aKOPAuMBAIOIIMKA 3aXHMbI, K KOTOPBIM
MOJIKJIFOUAETCS] PE3UCTOP C U3MEPSIEMBIM COIIPOTHUBIEHUEM

1) s rpagydpoBKH mprOOpa

2) Jlns ycTaHOBKH CTPEIIKU Ha HYJb IEPe] Ha4aloM U3MEpeHHI

18. Jano: R; = 10 R3. MocT oka3zaincs ypaBHOBeImIeHHBIM 1pu Ry = 10 Om.
Onpenenuts Ry

1) 10m

2) 10 Om

3) 100 Om

BAPUAHT 3

1. Kakue JOCTOMHCTBA XapaKTEPHBI TSI SJICKTPOU3MEPHUTEIbHBIX TPUOOPOB
1) BeIicokast TOYHOCTh U HAIEKHOCTh

2) B03MOXHOCTB Iepe/auu MOKa3aHUui Ha JaIbHUE PACCTOSHUS

3) VmobcTBo conpsukenus ¢ OBM

4) Bce nepeunciieHHbIC TOCTOMHCTBA

2. Kakoe 4ncio OCHOBHBIX €MHUI] HE MOKET OBITh BBIOPAHO HU B OJHON CUCTEME U3MEpPEHUI
11

2) 4

3) 7

4) TlpeBblmaroriee Yucio PU3NISCKUX BETHUNH

3. BbIpasuTh eAMHUILY SJIEKTPUIECKON EMKOCTH Y€pe3 ANHUIIBI 3apsiia U HAIIPSHKCHUS
1) @ =A%?/ (kr-m?)
2) ®=Ku/B

4. Yem xapakTepu3yeTcsi TOUHOCTh H3MEPECHUS
1) VYcnoBusiMu SKCTIEpUMEHTA

2) KauecTBOM M3MEpUTEIHLHOTO TpHbOpa

3) OTHOCHTENBbHOW TOTPEIIHOCTHI0 H3MEPECHUS
4) TOYHOCTBIO OTCUETA

5. VkaxuTte HauOOJBIIYIO MPUBEACHHYIO TOTPEITHOCTD /I MpuOOpoB Kiacca TouHoctu 0,2;
1,0; 2,5

1) 0,002; 0,01; 0,025

2) 0,2%;1%;25%

3) £0,2%;+1%;+£25%

6. MoxerT Jid BIUSTh Ha MOKa3aHusI IPUOOpa €ro OPUEHTAIUS B TOPU30HTAILHOMN MIIOCKOCTH
1) Moxer 2) He moxer

7. HyxeH 1 3a30p MKy KEPHOM U MOMSATHUKOM

1) He nyxen

2) Hyxen

3) 3asop cymiecTByeT BBUIY HEBO3MOXHOCTH TOYHOT'O U3TOTOBJICHUS JeTanei



1)
2)
3)

1)
2)
3)
4)

10
1)

2)
3)

11.

1)
2)

12.

1)
2)
3)

13.

1)

14.

1)
2)
3)

15.

1)
2)
3)

33

UeMmy mOpONOPHMOHANBHBEI B NpUOOpE  MArHUTONICKTPUYECKOW  CHCTEMBI:  a)
MPOTHBOICUCTBYIOIUA MOMEHT, 0) BpaIllalOIIUi MOMEHT, B) YTOJI OTKJIIOHEHHUS CTPEIIKU
a)a,0),B) I

a)a,0)a,B) |

a),o)L,B) I

VYKaXuTe OCHOBHBIE JIETAId MPUOOpA AIEKTPOMATHUTHOW CHUCTEMBI, 0€3 KOTOpBIX paboTa
npubopa HEBO3MOXKHA

Karymika, cepie4HuK, CTpEIKa, ImKaia

Karymika, cepieunuk, crpenka, gemndep

Karymika, cepiedHuk, crpenka, npyKuHa

Karymika, cepieunuk, npyxuHa, aemidep

JlpuHmmn  AeWCTBUS  NPUOOPOB  IJIEKTPOJAMHAMHYECKOWM  CHUCTEMBI  OCHOBaH  Ha

B3aUMOJCUCTBUU

MarHuTHOro noJis KaTyluku U eppoOMarHUTHOTO CepACUHUKA
IToCcTOSTHHOrO MarHuTa ¥ paMKH, 110 KOTOPOU IMIPOXOAUT TOK
IIpoBOAHMKOB, 11O KOTOPBIM MPOXOIUT TOK

MOXHO 71 TPUOOPHI IEKTPOJIUHAMHUYECKONW CHUCTEMBI NMPUMEHATH JUII M3MEPCHHU: a) B
EMNsX MePEMEHHOT0 TOKa, 0) B LIETAX MOCTOSHHOTO TOKA

a) MOXHO, 0) HETb34 3) a) MOXHO, 0) MOKHO

a) HeJb34, 0) MOKHO 4) a) Henb3sl, 0) Helb3s

Kak BkimouaroTcs B OIEKTPUYECKYIO I1IeMb: a) TMOJBIIKHAsS OOMOTKAa BaTTMeETpa
3JIEKTPOIMHAMHYECKOM CUCTEMBI, 0) HETIOABHKHAS 00MOTKa BaTTMETpa
AIIEKTPOIUHAMUYECKOU CUCTEMBI

a), 0) mocneao0BaTENHHO

a) mapajuiesibHO, 0) MOCIeI0BATEIHLHO

a) MOCJeA0BaTeNIbHO, 0) MapaieTbHO

[MIkama ammepmerpa 0-5 A. AmnmepMmerp NOAKIIOYEH K TpaHchopmaTopy TOKa C
ko3 uurentom tpanchopmaruu 100. Kakoil MakcuMalIbHBINH TOK MOKHO U3MEPHUTH
100 A 2) 500 A 3) 1000 A

Ha xakue TOkM U HanpspKEHUS BKIIIOYAIOT BATTMETP MPU U3MEPEHUH MOUTHOCTHU: a) C OJHUM
BaTTMETPOM, 0) C IBYMS BAaTTMETPaAMHU

(hazHbIC

JINHEWHBIE

a) gasHele, 0) TUHEHHBIE

YacroTa BpalieHHsl AMCKAa CYETYMKA yBeIMYWiIach B 2 pa3a. Kak M3MEHWIACh MOIIHOCT,
notpebisieMast Harpy3Koi u3 ceTu

He n3menunace

VYBenuuunnach B 2 pasza

Crnenatpb BbIBOJI OTHOCUTENIBHO MOITHOCTH HEJb3sl, TaK KaK CUETYUK U3MEPSIET SHEPTHUIO

iy
oot
- R,q
Ry

t/
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16. Jlyiis u3MepeHust KakuxX CONMPOTHUBIICHUH 11€JIeC000pa3HO MPUMEHUTD CXEMY
1) Bonpmmx

2) Majbix

3) 3Ha4MTENBHO MPEBBIIIAIONINX BHYTPEHHEE COMPOTUBIICHUE BOJBTMETPA

17.1lpn xakoM yCIOBHUM MNOTEHIHUAIbl TOYEK, K KOTOPBIM IIOJCOECIUHEH
rajgbBaHOMETP, OyIyT OJTMHAKOBBIMH

1) |1 Rl = |2 R2

2) |1 R1 = |3 R3

18. lano: R; = 10 R3. Moct oka3zancst ypaBHOBemeHHbIM pu Ry = 10 Owm.
Onpenenuts Ry

1) 10m

2) 10 Om

3) 100 Om

BAPUAHT 4

1. T'me npuMeHSIOTCS JIEKTPOU3MEPUTEIbHBIE TPUOOPHI

1) JInst KOHTPOJISE HApaMETPOB TEXHOJIOTUIECKUX MPOIECCOB

2) Jlns KOHTPOJIS TapaMeTpOB KOCMHYECKUX Kopabdie

3) st oKCcIieprMEHTAIbHBIX UCCIIEAOBaHuM B (pU3KKe, ONOIOTHH U JIp.
4) Bo Bcex mepevnciIeHHbIX 00J1acTsX

2. Bcmomaute ocHoBHbIe eaquHuIEl B CU
1) Mertp, KuIorpaMm, CeKyHa, amIep

2) CaHTHMETp, TpaMM, CEKYH/1a, aMIiep
3) Merp, KWJIOrpamMMm, CEKyH/1a, BOJIBT

4) Bce nepeynciIcHHbIC

3. TlepeBectu B ammepsl 200 HA
1) 0,2A

2) 0,002A

3) 0,00002A

4) 0,0000002A



4.

1)
2)
3)
4)
5.
1)
2)

1)
2)
3)

1)
2)

1)
2)

1)
2)
3)

10.

1)
2)
3)

11.

1)
2)
3)

12.

1)
2)
3)
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B nenu mpotekaer Tok 20A. Amnepmerp nokassiBaeT 20,1A. Ilkana mpubopa 0 — 50 A.
VYCcTaHOBUTH: a) TOYHOCTh U3MEPEHHS, 0) TOUHOCTH IprOOpa

a)0,1 A,0)0,1 A

a) 0,5 %, 6) 0,2 %

a) 0,05 A, 6) 0,02 A

a)5 %,0)0,2%

Kak knaccuduuupyrotcst mpuOOopsl MO IPUHIHITY 1EHCTBUS

BonbT™meTpsl, aMriepMeTpsl, BATTMETPBI, OMMETPBI

[TpuGopsl MarHUTOINEKTPHUUECKON, AIIEKTPOAMHAMUYECKOM, JIEKTPOMArHUTHONH U JPYTHX
cucTeM

Kakue MOMEHTHI NEeHCTBYIOT Ha MOJBMKHYIO CHCTEMY 3JIEKTPOM3MEPUTEIHHOTO MpUdOpa
(cTpenka nmpubopa ABHIKETCS)

Bpamaromuii

Bpamaromuii 1 npOTUBOAECHCTBYIOIINI

Bpamaromuii, mpoTUBOICHCTBYIOMNN U JeMTT(DUPYIOTITUI

Kakne mMarepuanbl UCIIOIB3YIOTCS ISl SKPAaHUPOBAHUSI TPUOOPOB OT BHEIIHMX MarHUTHBIX
oJIeH

MaruuToTBEpABIC

MarauToMsarkue

MOXHO 1M aTIOMMHUEBBIH KapKac paMKd MpuOopa MarHUTOINEKTPHUYECKOW CHCTEMBI
3aMEHUTH IUIACTMACCOBBIM

MoxHO

Henb3s

Uemy  mpONOpLUOHAIBHBI B npudope 3JIEKTPOMAarHUTHOU CUCTEMBI: a)
MPOTUBOICUCTBYIOIIMI MOMEHT, 0) BpallatoIIuii MOMEHT, B) YTOJ OTKIIOHCHHUS

a) o, 6) %, B) I

a) o, 6) o, B) I?

a)I%,6) %, B) I?

VYKakuTe OCHOBHBIC [ETalldi MpHOOpa 3IIEKTPOAMHAMUYECKON CHUCTEMBI, 0€3 KOTOPBIX
pabota mpubopa HEBO3MOKHA

[MonBmkHas KaTyIIKa, MPYXUHA, CTPEJIKa, aemiidep

HenonBmwkHas kaTyiika, MoABMKHAS KAaTYIIKA, TPYKUHA, CTPEIKa

[TonBmkHAs KaTyIIKa, HEMOBI)KHAS KaTyIIKa, IpYy>KKUHA, neMiidep

Kaxk BkiIr09aroTcs B 3JIEKTPUUYECKYIO LIETIh: a) aMIIepMeTp, 0) BOJIBTMETP
a) MOCJIeZIOBATEIIBLHO C HATPY3KOH, 0) mapaienbHO Harpy3Ke

a) , 0) mocaea0BaTEIbHO C HAPY3KOH

a), 0) mapayuIenpHO HAarpy3Ke

[lIxana amnepmerpa 0-30 A. Tox B nenum moxer pocturatb 300 A. ComnporuieHue
ammiepmetpa 0,09 Om. KakoBo 10KHO OBITH COMMPOTUBIICHUE IITYHTA

0,1 Om

0,01 Om

0,001 Om
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1)
2)
3)
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14.

1)
2)
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15.

1)
2)
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16.

1)
2)

3)

17.

1)
2)
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18.

1)

2)
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MOHO JTH BAaTTMETPOM SJIEKTPOJUHAMHYECKON CHUCTEMBbl U3MEPUTH MOIIHOCTH: a) B IEMH
MOCTOSTHHOTO TOKa, 0) B IIEMH MEPEMEHHOTO TOKa

a) MOXKHO, 0) Helb3s

a) HeINb3s1, 0) MOKHO

a) MOXKHO, 0) MOXKHO

a) Helb3s1, 0) HeTb3s

Ha kakume TOKM W HamnpssKeHUs BKIIIOYAKOT BAaTTMETP MPU HU3MEPEHHM MOIIHOCTH B
Tpex(da3Hol CUCTEME C HYJIEBBIM ITPOBOJOM

(hazHbIC

JIMHEHWHBIE

Ha JJMHEHHBIC TOKHU U (pa3HbIC HATPSKCHUS

Uemy nponopiuoHaIbHBL: a) MOIIHOCTb, 0) 3HEpPTusi, moTpedsieMas Harpy3Kou U3 CEeTH
YacroTe BpamieHusl [UCKa HHAYKIIMOHHOTO CYETUYHKA

Yuciny 000pOTOB A¥iCKa HHAYKIIMOHHOTO CYETYHKA

a) Yacrote Bparienus qucka, 6) Uuciay o00poTOB qucKa

Hns
MPUMEHUTH CXEMY
Manbix U []ﬁ
ConpoTuBieHUN, 3HAYUTEIBHO TMPEBBINIAIONIMNX BHYTPEHHEE
COIIPOTHUBIICHUE aMIIEpMETPA

ConpoTuBieHUN, KOTOpPHIE 3HAYUTEILHO MEHBIIE BHYTPEHHETO
COIIPOTHUBIICHUS BOJIBTMETPA

U3MEPEHUsT KAaKUX  COINPOTHUBICHUH  IIeecoo0pa3Ho

IIpu KaKoM yCI0BUU TOK TaJIbBAHOMETPA PABEH HYIIIO
|1 = |3
|1 = |2
|1 = |4

VYKaXKuTe OCHOBHOE JIOCTOMHCTBO YPAaBHOBEUIEHHOTO H3MEPUTEIHHOTO
MOCTa

Manoe notpebieHue 3HEpruM M3-3a OTCYTCTBHSI TOKA B M3MEPHUTEIHHOMN
JUaroHaiau

Bosbiiasi TOUHOCTH UBMEPEHUI

Bo3moxHOCTD rpalyupoBKU HU3SMCPUTCIIA HCIOCPCACTBCHHO B CAWMHUIAX I/IBMep}IeMOﬁ
BEJTMYMHBI

3.Tabnwuia GopM TECTOBBIX 3aaHHI

Bcero T3 13 Hux xonmuectBo T3 B popme
3aKPBITHIX OTKPBITBIX Ha Ha MopAJ0K
COOTBETCTBUE
mT. % mt. % mT. % mT. %
100% 100 %
4. Tabnu1ia OTBETOB K TECTOBBIM 33aHUSM
Howmep Howmep Howmep Howmep Howmep Howmep
TECTOBOTO IPABUIBHOTO | TECTOBOTO IPaBUIBHOTO | TECTOBOTO IIPABUIILHOTO
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3amaHds | OTBETA |  samamms | OTBETA | samamms | OTBETA
1 BapuaHT
1 3 7 2 13 1
2 2 8 1 14 1
3 1 9 3 15 2
4 3 10 1 16 2
5 3 11 1 17 1
6 2 12 2 18 3
2 BapuaHT
1 3 7 3 13 1
2 4 8 1 14 3
3 4 9 1 15 2
4 1 10 3 16 3
5 3 11 1 17 2
6 3 12 1 18 1
3 BapuaHT
1 4 7 2 13 2
2 4 8 1 14 3
3 2 9 4 15 2
4 3 10 3 16 1
5 3 11 3 17 2
6 1 12 2 18 1
4 BapuaHT
1 4 7 2 13 3
2 1 8 2 14 3
3 4 9 1 15 3
4 2 10 3 16 3
5 2 11 1 17 2
6 3 12 2 18 2

KommnekT onenounsix 3aganuii Ne 2 mo Pasneny 1 OnekrtporexHuka, Tema 1.1 Dnextpuueckoe
none, Tema 1.2 DnekTpuyueckue 1enu NoCTOSTHHOTO Toka, Tema 1.3 DnektpomarnerusMm, Tema 1.4
DJeKTpuyecKkue Lenu OJHO(Aa3HOTO TepEeMEHHOro Toka, Tema 1.5 Dnexkrtpuueckue Ienu
TpE€Xx(Ha3HOro NEPEMEHHOI0 TOKa

1. Cneundukanuss banka TectoBeix 3amanuii mo Pasgeny 1 Onekrporexnuka, Tema 1.1
OnekTpuyeckoe mone, Tema 1.2 DnekTpuyeckwe 1ENM TMOCTOAHHOTO Toka, Tema 1.3
OnexkTpomaraetusM, Tema 1.4 Dnekrpuueckue nenu oxHO(a3HOro mepeMeHHoro toka, Tema 1.5
OneKkTpudeckue 1enu Tpéx(pa3Horo NepeMeHHOro Toka

(AyouropHas caMOCTOsITeNIbHAsE paboTa).

2. Conepxxanue banka T€CTOBBIX 3alaHUI

Wuctpykuus: BeiOepUTe MPaBUIIbHBINA OTBET.

BAPUAHT 1

1. Ha pucyHke noka3aHO 3JEKTPHUYECKOE I0JI€ CUCTEMBI Pa3HOMMEHHO
3apspKeHHBIX Tel. B kakoil Touke mosst cuina F, ¢ koTopoil mose
JIecTBYeT Ha MPOOHBIH 3apsi, PacroloKeHa MPABUIBLHO

1) B touke A

2) B rtouke B




3)
2.
1)
2)
3)
4)
3.
1)
2)
3)
4.
1)
2)
3)

5.

1)
2)
3)

1)
2)

1)
2)

1)
2)

1)
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B Touke C

Kak n3menurcs cuina B3auMOACHCTBHS MEXAY BYMS 3apsDKEHHBIMH TelaMu ¢ 3apsnamu Q
u , ecnu ripu ( = const 3apsia Q yBeanuuTh B 2 pasza, MPUYEM PacCTOSIHUE MEXKIY 3apsiaMu
TaK)Ke yJIBOUTCS

OcraeTcst HeU3MEHHOMN

VYBenuuutcs B 2 pa3za

YMmenpmures B 2 paza

Ymenbmutes B 4 pasza

Kakas w3 dopmyn moxer OBITH HCIONB30BaHA IS q A B
ONpeCaACICHUA PAa3HOCTU MOTCHHHUAJIOB MCKAY TOUYKAMU @'-—'—
AuB

PA-QPB = ealan

¢a - o =cplan
O6e ¢opmysTel HE BEpHBI

[Ipu mocnenoBaTeTbHOM COEAMHEHUHU JIBYX KOHJIEHCATOPOB, MOJIKIIOUYCHHBIX K UCTOYHUKY
MUTaHWS, OJUH M3 HUX OKas3alcs MpoOuThIM. Kak M3MEHUTCS 3amac MPOYHOCTH APYroro
KOHJIEHCAaTOpa

VBeaunuuTcs

VMeHpmuTCs

OcTaHeTrcst Hen3MEHHBIM

Konnencarop oOpa3oBaH Tpems IUIaCTMHaMH, Kak §
MoKa3aHoO Ha pucyHke. [lmomanp KaxmoW MmiacTUHbl S. <

Kakyro momane crieayer moicTaBUTh B Qopmyny Auis O
OTIpe/ICIICHUST EMKOCTH

3S

S

2S

Ol

TOKOM ,

SBusercsa | @

SIBnsiercs U IBUKEHHE 3JIEKTPOHA BOKPYT SAAPA MIEKTPUYECKUM Z

e\

|

He saBnserca \ /i
7

[ToueMy mnpu pa3OMKHYTOM II€MA HCTOYHUKA Ppa3JCICHUE

3apsiIOB MPEKPALIACTCS B ONPEIeICHHBIII MOMEHT

DHeprus UCTOYHUKA UCCIKAET

Bo3zHuKIIEE 2IIEKTPUYECKOE NI0JIE YPAaBHOBEIINBAET 110JI€ CTOPOHHUX CHJI

Jns kakod M3 NPUBEACHHBIX CXEM CIIPABEIIUBO

pasenctso E = Ugr i
Jns nesou E(DRBT R C)RBT R

Jns mpaBoi

0

JInuHy U auaMmeTp NpPOBOAHUKA YBEIWYMIM B 2 pasza. Kak M3MEHHUTCS CONMpPOTHBIICHUE
MPOBOJHUKA
He n3zmenurcsa
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10.

1)
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11.
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3)

12
1)
2)
13
1)
2)

3)
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14.
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15.
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16.

1)
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17.

1)
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YMenbmutes B 2 pasza
YBenuuutcs B 2 pasza

Kak wu3menuTcs  HampspkeHHME Ha  MapauieIbHOM
pPa3BETBICHUH, MOJKIIOYEHHOM K HCTOYHUKY ¢ Rpr# O,
€CJIM YUCJIO BETBEH YBEIUYUTD

He uzmenurcs

VBenuuurcs

VYMeHbIIUTCS

Hano: R; =10 Om; Ry =20 Om; Rz = 70 Om; U = 100 B. Conpotunenus
nenu 3ameHnan Ha R, = 20 kOm; R, = 40 kOm; R3 = 140 kOm (U = const).
Kaxk n3menuTcst HanpsiKeHUE Ha y4acTKax Lenu

VBenuuurcs

He uzmenurtcs

VMeHpmuTCs

.,HJ'I}I HU3MCPCHUA HANPSIXKCHUA CCTHU IMOCICA0BATCIbHO COCAWMHUINA JBa

BOJITMETpPA ¢ HOMMHAJIBHBIM HampspkeHueM 150 B u conporusnenusimu 28
u 16 kOm. OnpenenuTh MoKazaHusi KakXa0ro BOJILTMETPA

110 B

140u 80 B

. Kakas u3z popmyn mias onpeneneHus: KOJIMYECTBA TEIIOTHI, BhIACIAIOMIEHCS

B IIPOBOJIHHKE, SIBJICTCS Hanboee yHUBEpCATbHOU
Q=I°Rt

Q=U%t/R

Q=UIt

Q=W

Kaxkoe nosie BO3HHKAET BOKPYT ABMKYIIUXCS SJIEKTPUUYECKUX 3aPSI0B
MarnuTtHOE

DnexTpuuecKoe

DJIEKTPOMarHuTHOE

Kakas u3 mpuBeneHHBIX KPUBBIX HE COOTBETCTBYET (U3HKE
rpolecca nepeMarHnuyuBaHus

Kpusas 1

Kpusas 2

O06e xkpuBbIE

Ha pucyHke moka3aHo cedeHHe dJIEKTPOHHO-Ty4eBOH TPYOKH
C MArHUTHBIM YIIPaBJICHUEM. DJIEKTPOHBI B JIyde JABHXKYTCA K
HaM. OnpeeNIuTh HaMpaBiIeHUEe OTKIOHEHUS 3JIEKTPOHHOTO Jy4a
Bnpaso

Bsepx

Buus

Bneso

OT KaKkuX CBOMCTB CCPACUHHKA 3aBUCAT BUXPCBLIC TOKHU
ToNBKO OT AAEKTPUUECKUX




40

2) TosbKO OT MATHUTHBIX
3) U oT 37eKTpHYECKHX, U OT MAarHUTHBIX

18. KakoB xapakTep IBHKEHUS dJIEKTPUIECKHX 3apsI0B B IPOBOAHHUKE MPU IEPEMEHHOM TOKa
1) BpamarenbHbii

2) KoneGarenbHbIit

3) IloctynaTenbHbIi

19. Kakoii 351eKTpUUYECKHi YToJl COOTBETCTBYET MEPUOAY IEPEMEHHOTO ToKa T
1) 27

2) 2mp

3) 2n/p

20. B 1ienu ¢ akTHBHBIM COTIPOTHUBIICHUEM DHEPTHsI UICTOUYHUKA MTPEOO0pa3yeTcsi B YHEPTHIO
1) MarauTHOrO MOJIs

2) DIIEKTPUYECKOTO MO

3) TemoByio

4) MarHuTHOTrO0, IEKTPHUUECKOTO MOJICH U TEIJIOBYIO

21. Ha3oBuTe 11e1b, KOTOPOW HE COOTBETCTBYET 3Ta AUarpaMma U
1) Hems c R, Lu C (X > Xc)

2) HembcR,Lu C (X <X¢) T 7
3) HembcRulL R

22. Kax BnusieT peakTHBHOE COMPOTHUBIICHUE Ha TOK B PEKUME PE30HAHCA HANIPSKCHHH
1) CunbsHO

2) Cnabo

3) CoBceM HE BIHUSCT

23. CKONbKO COEAMHUTENBHBIX IPOBOAOB TOABOIAT K TEHEpaTopy, OOMOTKH KOTOPOTO
00pa3yroT 3Be31y

1) 6

2) 3w 4

3) 3

4) 4

24. Yemy paBeH TOK B HEUTPaJIbHOM MPOBOJAE PU CUMMETPUYHOM Tpex(a3HOH cucTemMe TOKOB
1) Hymo

2) 3Ha4YeHUIO, MCHBIIEMY CYMMBbI JICHCTBYIOLIMX 3HAYCHUH (Da3HBIX TOKOB

3) 3HaYeHHIO, MEHBIIIEMY CYMMBI ICHCTBYIOIIMX 3HAUYCHHUH THHEHHBIX TOKOB

25. Bcerna nm BekTOpHas cymMMa TOKOB (a3 paBHSETCS HYJIIO TMPU OTCYTCTBUU HYJIEBOTO
poBoa

1) Bcerna

2) He Bcerna

26. CummerpuuHas TpexdazHas Harpy3ka coennHeHa 3Be3noil. JluneitHoe Hanpspkenue 380 B.
Omnpenenuts (hazHOE HANPSHKEHUE

1) 380B

2) 250B



3)
4)

1)
2)
3)
4)

1)
2)
3)
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220B
127B
BAPUAHT 2
1. B KaKkoM u3 IIPUBEICHHBIX Clly4yaes

B3aMMOJICHCTBYIONINE 3apsHKEHHBbIE Tejda MOXKHO
CUHUTATh TOUYCHHBIMU

B 06oux cioyuasx

B cnyuae a)

B cnyqae 0)

Hu B TOM, HU B ApyroM ciydae

4 4
92 ® @

Q; az
9 @@

2. Kak u3MeHMTCS CcuiIa B3aMMOACUCTBUS MEXIY IBYMS 3apsOKCHHBIMH TEJaMH, €CIU
pa3aeNAOMMN UX BO31YX 3aMEHUTh TUCTUINIMPOBAHHOMN BOJOM

VYBeauuurcsa
VYMeHbpImuTCs
OcraHeTcs HEU3MEHHOH

3. Kakas 13 npuBeeHHBIX MOJIEKYJ SABISETCS MOJISPHOM

2ON

a8
l o~
,@' s I @ } B’ Bt
( ar \
N ~ /} ) / > ~ /}
s e 6) A B) N i
1) PucyHok a)
2) PucyHok 0)
3) PucyHok B)
4. Kak u3MeHATCS eMKOCTh M 3apsj] Ha IUIACTHHAX KOHJEHCATOpa, €CIH HaNpspDKeHUE Ha
€ro 3a)KMMax MOBBICUTCS
1) EMKOCTB U 3apsiji yBenu4arcs
2) EMKOCTh yMEHBIIUTCS, 3apsil YBEIUIUTCS
3) EmKkocTh ocTaHeTcsi HEU3MEHHOM, 3apsi/i yBEIUYHUTCS
4) EMKOCTBH OCTaHETCS HEM3MEHHOM, 3apsi] YMCHBITUTCS
5. B pamuoit cxeme Ci1>> C,. Kakol u3 3THX €MKOCTEH El
MOXHO TpeHeOpedyb NpU NPUOIMIKEHHOM OIpeIeTCHHH ——”_
o01elt eMKoCTH o | )
1) Ca I
2) CZ ”82
6. Kakoifi w3 mnpuBeieHHBIX  TpadUKOB L 4
ABJIsIEeTCS TpaUKOM MOCTOSTHHOTO TOKA
1) IIpaBbrit
2) Jleswrii ‘2, ?
3) Oo6a



2)

1)
2)

1)
2)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)

1)
2)
3)
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7. BcTpewaroT 1M CTOPOHHHME CHJIBI NPOTHUBOAECHCTBHE B IPOLIECCE PA3AEICHUS 3aps0B

BHYTPHU UCTOYHUKA
Berpeuaror
He BcTpeuator

8. Ilpu xakoM yCJIOBHH CHIPaBEIJINB MPUBEACHHBINA Ipaduk
R = const
R #const

9. Kak w3MeHUTCS TPOBOAMMOCTH MPOBOJHHKA  IPHU
YBEIUYCHUH TUTONIAH €TO TIOTIEPEYHOTO CEUCHUS S

VBeanuuTcs

VYMeHbmuTCs

10. Kakum 10DKHO OBITH CONMPOTHUBIIEHUE BOJBTMETPA,
YTOOBI OH HE BIMSII HA PEXKHUM pabOThI LIEH

RV =0

Rv>> Rap

RVz Rab

11. Kax u3MeHuTCs HanpsbkeHue Ha ydacTkax Ry u Rz mpu 3ambikaHuu
kaoua K (U = const)

YMeHbpuTces

YBennuutcs

He usmenurcs

12. KakuMm TOJDKHO OBITH COMPOTHUBIICHHE ammepMerpa R, 4TOObI OH
HE BJIUSI HA PEKUM pabOTHI IIeTH

Ra>>R1+ Ry

Ra=rR1 + R»

Ra<<R;1 + R,

13. Kak u3MeHUTCS KOJIMYECTBO TEIUIOTHI, BBIIEISIONICHCS B HarpeBaTeIbHOM MPUOOpE, IpH

YXYIIIEHUH KOHTAKTa B IITENCEIbHON pO3eTKe
He n3menurcs
YBeanuuTcs
VMeHpmuTCs

14. Kakoii BeJIMUNHOM SIBIIIETCS MarHUTHBIN IOTOK D
BekropHon
CxansapHoi

15. 3arpaunBaercs M 3Heprus U1 [€pPEMarHU4YMBAHUSA
MaTrepHuaa, MpeACTaBICHHOIO JAHHOW KPUBOU
3aTpaunBaeTcs

He 3arpauuBaercs
Jlj1s 0TBeTa HEJJOCTATOYHO JTAHHBIX

16. Tlo kakoii ¢opmMmyne onpenensercs cuia, ACHCTBYIOMAs

i N

~




2)

1)
2)
3)

1)
2)

1)
2)
3)

1)
2)

1)
2)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)
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Ha TIPOBOJIHUK C TOKOM
F=BII
F=BII

17. Kak u3MeHHUTCS TOK B KaTyIIKe MPU BBEICHUH B Hee (PeppOMAarHUTHOTO CEeplIeUHUKA
YBenunuutcs

OcTtaHeTcs HEM3MEHHBIM

YMeHbIInATCA

18. Jlns1 kaKoii 1ienu B reHepaTope NEPEeMEHHOT0 TOKa IPUMEHSIOT CTaTbHOM SKOPh
st Tpebyemoro npouanpoBaHus BO3AYIIHOTO 3a30pa
Jl71s yMeHbIlIEHNs MArHUTHOTO CONTPOTUBIICHUS TeéHEpaTopa

19. Kakoii u3 TOKOB SIBJIICTCS OTEPEIKAIOIIUM 10 L4 : _ :
(ase 1 Ha KaKO# yrou ' g :
ipHayron /4 _Z
I, HA yronn/ 4 7
I, Ha yron 3m/ 4

20. Bo3MOXXHO JM TpPaKTHYECKH pean30BaTh
YHCTO aKTHBHOE COIPOTHUBIICHHE

Bo3moxHO

Heso3moxxHO

21. Oka3pIBaeT I UHIAYKTUBHAS KAaTYIIKa COMPOTUBIIEHHUE MTOCTOSIHHOMY TOKY, eciii Rx =0
OkasnIBaeT
He oka3riBaet

22. Ilpyn KakoM COOTHOIIEHHWHU MEXIy X| W Xc IOKa3aHue Salin
BaTTMETpa OyAeT MaKCUMaJIbHBIM

X < Xc I A

X > XC 1

XL =Xc 1y

23. Kakue xapakrepuctuku DJIC wu3MeHATCSA, €CIM TNPH TPOYMX PABHBIX YCIOBHSIX
YBEJIUYUTh YaCTOTY BPALEHUS PAMOK T'eHepaTopa

YacToTra 1 HauadbHbIE (a3bl

YacToTa 1 aMILUTUTY/IbI

AMIUTUTYIBI M HAYaTIbHBIE (ha3bl

24. C xaxkoWl TOYKOM cOeNMHSETCS Havyajo MEepBOH OOMOTKM IpPH BKIIOUEHHH OOMOTOK
reHepaTopa TPeyroabHUKOM

C Hauanom BTOpOit

C KOHIIOM BTOpOH

C KOHIIOM TpeTbel

25. Kak coeuHEHBI 3TH OOMOTKH
3Be3noit

3BE3/7101 ¢ HYJIEBBIM IIPOBOJOM
TpeyroabHUKOM
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26. JIuneitnoe nanpstkenue 380 B. Onpenenuts da3zHoe HANpsKEHUE, €CITU CHMMETPHYHAS
TpexdaszHas Harpy3ka CoeIMHEHA TPEYTOJIHbHUKOM
1) 380B
2) 250B
3) 220B
4) 127B

BAPUAHT 3
I'ne cymecTByeT nosie yeIMHEHHOTO 3apsyKEHHOTO Tela

1) TonbKO B MIOCKOCTH
2) B mpoctpaHcTBe

B kakoil 30He HaXOJUTCS TOYKA, HANPSKEHHOCTb Ll : | 40
I0JIS1 KOTOPOH paBHA HYITIO 7 '@' ““““““““““ =
1) BsoneC 4 i i@
2) B3one A f [

3) B3oueB

4) He cymecTtByeT

K mactuHamM, pa3feieHHBIM  BO3JYXOM, IPHIIOKCHO

Hanpspkerne U. 3atem B cioit b BBoguTcs AuManexTpuk w3 ' {l‘
citozibl. Kak n3MEHUTCS! HANPSDKEHHOCTD NONS B CosIX a U b o L
110CJIe BBEICHUS CIIOMBI (Erb>E,q) {/ 4 (Z__jp L
1) B cioe @ yMeHbBIIUTCS, B ¢lIo€ b yBenuuutcs i db=

2) B cnoe a He u3meHuTcs, B cioe b yBenuuutces T 4 \b
3) B cnoe a yBenuuurces, B ciioe b ymenpmmres

4) B croe a He U3MEHHTCH, B cj10€ b yMeHbIIHUTCS

[Ipy HEM3MEHHOM HANpPSDKEHUH YBEIUYHMIIOCh PACCTOSHHE MEXKAY IUIACTUHAMHU KOHJEHCATOpa.
Kak u3MEeHUTCS TIPH 9TOM 3apsiji KOHJCHCATOpa

1) VBenuuurcs

2) He uzmenurcs

3) VYwmeHsbImTCs

HyXHO 1 M3MEHSTh €MKOCTh KOHJEHCATOpa, YTOOBI MPU HEU3MEHHOM HAMPSHKEHHH MEXIY
€ro IIacTHHaMH 3apsiy yBeawuwics? Eciu fa, To Kak

1) VYMeHBIIUTH

2) OctaBuTh 0€3 H3MCHCHHS

3) VBenuuuth

Kak wm3MeHHTCs SHEprusi MmociieoBaTeIbHO BKIIOYEHHBIX 0——-! l?,
KOHJIGHCATOPOB U UX 3apsi]l IpH 3aMbIkaHuu Kiroda K

1) DHeprus yBeIUYUTCS, 3aps YMEHBIIUTCS l :

2) DHeprus yBeTHUUTCS, 3apsii HE U3MEHUTCSI CZ / K
3) DHeprust yBeIHMUUTCS, 3apsi]l YBEITUIUTCSI r

4) DHeprusi yMCHBIIUTCS, 3apsi]l HE U3MECHUTCS O J



10.

11.

12.

13.

14.

15.

16.
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3a 1 yac nmpu MocTosTHHOM TOKe ObLT epeHeceH 3apsan B 180 K. Onpenenuts cuity Toka
1) 180A
2) 0,05A

Kaxkoii xapakTepuctukoil uctounuka sipisgercs JJC — CUI0BOM WM SHEPTETUUECKON
1) CumnoBoit
2) DHepreTuveckoi

B pesynpraTe WH3MEHEHMsS] COMPOTHBIICHHUS HArpy3kd TOK B LENHU
yBemmumiics. Kak 3To BiusieT Ha HanpspKEHUE HA 3aKUMax Iern £ C
1) Hanpspkenne U pacrer

2) Hampsokenue U yMeHbIIaeTCsI

3) Hampsokenue U ocraeTcss HEU3MEHHBIM

O0s13aTebHO JTM B KAYECTBE MaTEepUalia ISk U3TOTOBJICHHSI PE3UCTOPOB MCIOIb30BaTh METAILIbI
1) He o6s3aTensHO
2) OO6s3aTebHO

HaﬁTH OKBHUBAJICHTHOC COHpOTI/IBJIeHI/Ie JaHHOTI'O paSBeTBHeHI/Iﬂ, cClIn
R; = 40m; R, = 20m; R3 = 30m

1) Rox 1,10m A
2) Rox0,90m

3) RaKz 2,7OM

B nmpuBenennoit cxeme conporuBieHne Rs yBennumnock. Kak nuamMeHuTCs
HaIpsDKEHUE Ha APYTHUX ydacTKax LenH, eciu Hanpsbkenue U = const

1) He usmenwurcs

2) YMCHBIINUTCS

3) VBemuuutcs

Kakoe coenmHeHnE MPECTAaBICHO Ha CXEME
1) IMapamnensHoe
2) CwmemanHoe g(

JIBa ucTOYHMK uHMEIT oauHakoBele OJIC M TOKH, HO
pas3iuuHble BHYTpeHHUE comporuBieHus. Kakoil wu3
UCTOYHHUKOB nMeeT Oombmmii KIT/]

1) KII/] nCTOYHUKOB paBHBI

2) C MEHBIIMM BHYTPEHHUM COIPOTHBICHHEM

3) C 0oJibIIMM BHYTPEHHUM COTIPOTHBICHUEM

KakoBo cooTHoOIIeHHE MEXy MarHUTHHIMU MOTOKaMHU B 45° B 30°
3TUX cydasx, eciid B, = Bg

1) CDa = q)6

2) D, >D;

3) D,<Ds

MosxeT M meTIs THcTepe3nuca MMeTh BUA, MOKa3aHHBIN Ha
rpaduke




17.

18.

19.

20.

21.

22.

23.

24.
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1) Moxer
2) He moxer

HcxomHoe monokeHne paMKy ¢ TOKOM OoKa3aHo Ha pucyHke. Kakoe 1mojioxeHue 3aiiMeT pamka
1I0CJIC OKOHYAHUS IBUKCHHSI

1) OcraHercs B HCXOIHOM IOJIOKEHUN
2) Tlosepuercs Ha yrox o = 180°

3) Tlosepuercs Ha yroa o = 90°

4) Bynet HenmpepbIBHO BpaIaThCsl

Bbyner mu BoszHukare OJIC caMOMHAYKIMM B KaTyLIKE C
IIOCTOSIHHBIM TOKOM, €CJIM B HE€ BBOAMUTH (heppOMAarHUTHBIN
CEpICYHUK

1) Bymer

2) He oOyner

W3 KaKoii CTay JT0JIKEH BBITOJHATHCS IKOPh TEHEPAaTOpa MEPEMEHHOTO TOKA
1) W3 MarHUTOTBEPIOW

2) W3 MarHuTOMSrKOM

3) U3 moboii

OmnpenenuTh  HavYajdbHylO  (asy I[EPEMEHHOrO  TOKa,
IPEJICTaBICHHOTO Ha ATOM rpaduke

1) 3n/4 )
2) -3n/4

3) nl4

4) -nl4

VYKaxuTe mapameTp MepeMEHHOTO TOKa, OT KOTOPOro 3aBUCHT MHIYKTHBHOE COIPOTHBIICHUE
KaTYIIKH

1) JleiicTByromee 3HaUCHHE HAMPSKCHHUS

2) daza HampsKEHUS

3) Ilepuon nmepeMeHHOTO TOKa

Kakue npubopbI 1ar0T BO3MOKHOCTH TOYHO 3a(pUKCHPOBATEH PEIKUM PE30HAHCA HATIPSIHKECHHSI
1) Bonbr™etp

2) Awmmepmerp

3) BoabsT™meTp M amriepmMeTp

Ep
N3menutcss nu  neictBytomee 3HavyeHwe Tpexdaznoit OJIC mpu @
W3MEHEHUU HaIpaBlIeHUS BPALICHUI paMOK
1) He usmenurcs
2) U3menutcs E; £y

VYkaxuTte npaBuIbHOE ONpeieieHne Gas3bl

1) ®a30ii HA3BIBAIOT APTyMEHT CHHYCA

2) ®a30# Ha3BIBAIOT YaCTh MHOTO(a3HOM 1IeTn
3) Oo0a ompeeeHus MPaBUIbHBI
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25. Mexnay pa3nuyHbIMH TOYKAMHU CXEMBbl BKIIIOUEHBI BOJBTMETphl. Kakoil M3 HHUX TMOKa3bIBaeT
JMHEWHOE HanpsyKeHue, Kako ¢a3Hoe
1) Hanpspkenne U po — nurelinoe, Hanpsukenue Ugo — pasHoe
2) Hampsokenue U ap — nuHeliHOe, HanpsbkeHue Upc — dasHoe
3) Hampsukenue Uca — nunelinoe, Hanpsukenue Uco — pasHoe

26. Jluneitnpiii TOK paBeH 2,2 A. Paccumrarh (asHbI TOK, €ClM CHUMMETpPUYHAs Harpyska
COCIMHEHA TPEYTOJIbHUKOM
1) 3,8 A
2) 22A
3) 1,27A

BAPUAHT 4

1. Kakoe 13 npuBeIEHHBIX YTBEpKAeHUI Bbl cunTaere npaBUIbHBIM
1) DrekTpuyecKoe Moje U CUIOBbIC THHUHU CYHIECTBYIOT peaibHO

2) Ilone cymiecTByeT peanbHO, a CUIIOBBIC JIMHUH — YCIOBHO

3) Tlose cymiecTBYeT YCIOBHO, @ CUIIOBBIC JIMHUH — PEATBEHO

4) U none, v CUIIOBBIC JIMHUH CYIIECTBYIOT YCIOBHO

2. Kaxoii W3 NpUBEACHHBIX T'PaUKOB COOTBETCTBYET H3MEHEHMIO HANpPSHKEHHOCTH OIS
YEAUHEHHOTO 3apsHKEHHOT0 Tela

& &
a) q R 7 R :

6) o) il R

1) PucyHok a)
2) Pucynok 0)
3) PucyHok c)

3. B mpocTpaHCTBO  MEXAy ~JBYMS  Pa3’HOMMEHHO ++++++
3apsSUKCHHBIMH  [UTACTHHAMH  BBEJEHA MeETaTHYeCcKast Af .
wiactiHa. Kak M3MEHHTCS HampsOKCHHOCTh TMOJS B ¥ — \d
POCTPAHCTBE MEXIy IUIACTHHAMH, CCIM paccrosHue [ L
MEK1y HUMH OCTaHYTCSl HEM3MEHHBIMH = |

1) VBenuuurcs e — — —

2) YMCHBIINUTCS
3) OcraHeTcst HEU3MEHHBIM

4, TpI/I KOHACHCAaTOopa, HOAKIOYCHHBIC K HCTOYHUKY IMUTaHUA, COCAUHCHBI ITOCIICA0BATCIBHO.
Kak pacnipenensiercs HarpspkeHHE Ha KOHAEHCAaTopax

1) U1 = Uz = U3

2) U 1>U 2>U 3

3) U 1<U 2<U 3

4) HemocTtaTo4yHO JaHHBIX U OTBETA HA BOIPOC

19




5.

1)
2)

6.

1)
2)

1)
2)
3)

1)
2)
3)

1)
2)

10.

1)
2)
3)

11.

1)
2)
3)
4)

12.

1)
2)
3)

13.

1)
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Paccrosinue mexny mactuHamu KoHzeHcaropa d. Kakoit mapameTp HY)KHO MOACTaBUTH B
dbopMyITy ISl OTIpeIeICHHS] eMKOCTH

2d

d

L]
MoXHO 1M, TOJB3yiACh TpadUKOM TOCTOSIHHOTO  TOKA, (. o ..
ONpPENEIUTh, KAKOE KOJMYECTBO AJIEKTPUYECTBA IPOLLIO Yepe3
MIPOBOJIHUK 32 JJAHHOE BPEMsI

Henpzsa : Z
MoxHo

[IpoBogHuK wmMeeT QopMmy, MOKa3aHHYIO Ha pHUCYHKe. B kakom
CEYCHUU CKOPOCTh  YIMOPSJAOYEHHOTO  JIBIDKCHHUSI  CBOOOIHBIX
AJIEKTPOHOB, 00ECTIEUNBAIOIINX JaHHBIN TOK I, OombIme
B ceuenuu S,

B ceuennn S,

Cxkopoctu B 000MX CEUCHUSIX OJTMHAKOBBI

Uto MOXHO CKa3aTb O COOTHOIIEHHUH MEXIY

MOKa3aHUsIMUA BOJIBTMETPOB, eciu Ryz > Ryi; E1= Eo;

Ret1 = Rem2 ’?Vz

U1 = U2

U1< Uz

U1> Uz

[Touemy cnmpasnb MOJI3yHKOBOTO peOCTaTa HE U3TOTOBIISIIOT U3 METHOTO MTPOBO/IA

Ero conporuBiieHre HE3HAYUTEIBHO

OH OyneT rpoMO3IKUM

Kak wusmenstcs toxku I3 m Iy, ecam comporuBienune R3

s DA
£ R T &J’

YMeHbIarcs , LU i

OcTanyTcsi HEU3MEHHBIMH ]

Kakoe 13 IpHBEIEHHBIX YPABHEHUI HE COOTBETCTBYET PUCYHKY
L+ L=l3+14

L1+ 1,-13-14,=0

I3+14-11-1,=0

I+ I,+I3+1,=0

Kak u3menutcs HanpsokeHue Ha ydactke AB, eciu mapanienbHO
eMy BKJIFOUHTS elile o7Ho conpotusieHue (U = const)

He n3menurcs

YMeHBIIUTCS

YBennuurcs

W3mensiTcs M MOTEpU SHEPIMM BHYTPU MCTOYHUKA MPU HM3MEHEHUU COMPOTHUBIICHUS
BHEIIIHET0 y4yacTKa 1enu npu yciaosuu, uto IJ]C E = const

N3mensTes
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2) He usmenstcs

14. Kakoii u3 mpuBeeHHBIX MAaTEPHAIOB HE MPOSBISAET (hepPOMAarHUTHBIX CBOWCTB
1) KobGanbT

2) Hukenn

3) Ilnatuna

4) XKeneso

15. Kakoit u3 npuBeqeHHBIX TpaduKOB COOTBETCTBYET MPOLECCY HAMAarHMYMBAHUS KaTYUIKU C
(beppOMAarHUTHBIM CEPICTHIKOM

bt ' 8

]
=y

0 H 6) g B) {d H
1) PucyHok a)
2) Pucynok 0)
3) PucyHok B)

16. bpycok 13 Menu rnepeMeInaeTcsi B MAarHUTHOM TI0JI€ TaK, Kak MOKa3aHo Ha
pucynke. Onpenenuth Hanpasienne DJIC nHayKIuu B Opycke
1) Bueso B
2) Bmpaso
3) Buus
4) Bsepx

17. Kakoii U3 mapamMeTpoB CHIIbHEE BCErO BIMAET Ha HHIYKTHBHOCTh KaTYIIKH
1) Jlnuna

2) Tlnomaape MOMEPEYHOTO CEYCHHUS

3) Ywcao BUTKOB

18. SIBastroTCst ST apameTphl epeMenHoro Toka T, f, ® He3aBucuMbIMu
1) Ssnsrorcs

2) He snsrores

3) DT0 3aBHUCHUT OT KOHCTPYKIIUH MTOJFOCOB IeHepaTopa

19. Ompenenutey  HavyanpHyl0 (pa3sy TMEpEMEHHOro  TOKa, ¢
IPE/ICTaBICHHOTO Ha ATOM rpaduke ‘ /\

1) 3n/4 RN

2) -3n/4 \_/Y \

3) nl4
4) -nl4

20. YkaxuTe mapamerp mepeMEeHHOr0 TOKa, OT KOTOPOT'O 3aBUCUT WHIYKTUBHOE COMPOTUBIICHHE
KaTYIIKH

1) JleiicTByrolee 3HaUECHUE HATIPSHKCHHUS

2) ®aza HanpsHKEHHS

3) Ilepuon mepeMeHHOrO TOKa
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21. Kakoe u3 mpuUBEJCHHBIX BBIPAKCHHUN HEMPABHIIBHO ompenenseT KodPGUIMEHT MOITHOCTH
[IpUEMHUKA SHEPTUU

1) cosp=Q/S
2) cosp=R/Z
3) cosp=P/S

22. J1nst mosydeHusl B IIENU pe30HAHCa HAMPSHKEHUH HE00X0TMMO

1) TocnemoBateabHOE COSTMHEHHE AKTUBHOTO U €eMKOCTHOT'O CONPOTHBIICHHS

2) IlocnenoBaTenbHOrO COSAUHEHUSI AKTUBHOTO M HHIYKTUBHOT'O COTPOTHBIICHHUS
3) TMapamiensHOE COCAMHEHUE KATYIIKA U KOHCHCATOPA

4) TlocnemoBaTelbHOE COCTUHEHUE KATYIIKA U KOHICHCATOPA

23. Ilpn BpalleHUH PaMOK HPOTUB YaCOBOW CTPENKH B ¢f o ¢ i
Hux wuHaynupytotes O/1C, u3zo0paxkeHHbIE Ha \
pucynke. Kakume DJOJIC wunayuupyrooTcs npu 0 o &
BpAILICHUH PAMOK I10 YaCOBOH CcTpesKe M E/

1) Te e camble 27 | 2w |22 A

2) 3Haku Ha4aJIbHbIX da3 U3MEHATCSA Ha
IPOTHBOIOJIOKHBIE

3) Hanpasnenus BextopoB DJIC B paMkax M3MEHSTCS Ha TIPOTUBOIIOJIOKHBIC

24. MOXeT JTi TOK B HYJIEBOM IIPOBOJIE YETHIPEXITPOBOTHOM 1IETH OBITH PaBEH HYJIIO
1) Moxer

2) He moxer

3) Bceraa paBeH HYJIO

25. Kakoii u3 TOKOB B cXeMe JIMHEHHBIN, Kakor (ha3HBIHA AO——

. T
1) O6a Toka JTHHEHHBIC Lotn
2) O6a Toka das3Hbie 0

3) Tox I; — nuHelHbIH, TOK I, — (ha3HbIi
4) Tok I; — dasubrit, Tok I, — TUHEHHBIH

26. Mo>xeT 11 HyJIeBOM MPOBOJI UMETh OOJIBIIOE AKTUBHOE CONPOTHUBIICHHE
1) He moxer

2) Moxer
3. Tabnuna GopM TECTOBBIX 3aTaHUI
Bcero T3 N3 aux xommuectso T3 B hopme
3aKPBITHIX OTKPBITHIX Ha COOTBETCTBUE Ha MOPSII0K
mT. % mT. % mT. % mT. %
100% 100 %
4. Tabnuma OTBETOB K TECTOBBIM 3aIaHUAM
Howmep Howmep Howmep Howmep Howmep Howmep
TECTOBOT'O MIPaBUJIBHOTO TECTOBOIO MPABUJILHOTO TECTOBOTO MPaBUJILHOTO
3a/IaHus OTBETa 3aaHus OTBETa 3a/IaHus OTBETa
1 BapuaHT
1 3 10 3 19 1
2 3 11 2 20 3
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3 3 12 2 21 2
4 2 13 4 22 3
5 3 14 3 23 2
6 1 15 2 24 1
7 2 16 4 25 3
8 2 17 3 26 3
9 2 18 2

2 BapHaHT
1 3 10 2 19 3
2 2 11 2 20 2
3 1 12 3 21 2
4 3 13 3 22 3
B 2 14 2 23 2
6 2 15 2 24 3
Il 1 16 2 25 3
8 1 17 3 26 1
9 1 18 2

3 BapuaHT
1 2 10 1 19 2
2 2 11 2 20 1
3 3 12 2 21 3
4 3 13 2 22 2
5 3 14 2 23 1
6 3 15 3 24 3
Il 2 16 2 25 3
8 2 17 3 26 3
9 2 18 1

4 BapuaHT
1 2 10 2 19 4
2 2 11 4 20 3
3 1 12 2 21 1
4 4 13 1 22 4
5 2 14 3 23 2
6 2 15 1 24 1
Il 2 16 3 25 3
8 2 17 3 26 1
9 2 18 2

Kommuext onenounbix 3amanuii Ne 3 mo Pazneny 1 Dnekrporexnuka, Tema 1.7 Tpanchopmaropsl,
Tema 1.8 DnexkTpuueckne MalllUHBI TMEPEMEHHOTO TOKa, TeMa 1.9 Dnexkrpuyeckue MalluHBI
nocTostHHOro Toka, Tema 1.10 OcHoBbl 3nekTponpuBonaa, Tema 1.11 Ilepenaua u pacnpenenexnue
3JIEKTPUYECKON SHEPTUU

1. Cneunduxammst banka TtecTtoBeix 3amanmii mo Pasgeny 1 Dnekrtporexnuka, Tema 1.7
Tpanchopmaroper, Tema 1.8 DnekTpuueckwe MamMHBI TEPEMEHHOTO TOKa, Tema 1.9
DNEeKTpUYECKUe MallMHbI MOCTOSHHOTrO Toka, Tema 1.10 OcHoBbl 3nexTponpuBona, Tema 1.11
Ilepenaya u pacnpenenaeHue JIEKTPUIECKON SJHEPTUU

(AynuTopHast caMOCTOsITeNIbHAs paboTa).

2. Conepxxanue banka TeCTOBBIX 3alaHUI
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WNHcTpyKIus: BRIOEPUTE PABUIIHHBIA OTBET.
BAPUAHT 1

1. Vkaxure OIHO M3 BOKHEUIIMX JTOCTOMHCTB IIETICH MEPEMEHHOTO TOKAa IO CPAaBHEHHIO C
ersAMHU IMOCTOSAHHOT'O TOKaA

1) B03MOKHOCTB IIEpeaayH IEKTPOIHEPTHH Ha TATBHUE PACCTOSHHS

2) Bo03MOXHOCTB ITpeoOpa3oBaHust JIEKTPOIHEPTUHU B TEIUIOBYIO U MEXAHHUECKYIO

3) B03MOXHOCTh M3MEHEHHSI HAIIPSHKCHHS U TOKA B IIEITH C MMOMOIIBIO TpaHchopMaTopa

2. Kaxue tpanchopmaTopsl n300pakeHbl HA PUCYHKAX

1) a) u 0) cTEpP)KHEBOIO TUIIA B @ g
2) a) OpoHeBOro THIa, 0) CTEPKHEBOTO THITA
3) a) crepskHEBOrO TUMA, 0) OPOHEBOTO THIIA a)

3. Moker a1 HampsKeHUE Ha 3aKMMax BTOPUYHOM OOMOTKH mpeBbimaTh: a) I/C nepBudHOi
obmotkH, 60) D/IC BTopryHOI 0OMOTKH TpaHChOpMaTopa

1) Moxer

2) He moxer

3) a) moxer, 0) HE MOKET

4) a) He MOXeT, 0) MOKET

4. Yucno BUTKOB B Kaxmoil ¢aze nepBuuHoit oOMoTku 1000, B kaxmoi (ase BTOpUUHON
oomotku 200. JluneiiHoe Hampspkenue nuratonierd nenu 1000B. Ompenenuts nuHelHOe
HanpsDKEHUE Ha BbIXOJie TpaHchopMaTopa

1) 200B

2) 5000B

3) s pemieHus 331241 HEJOCTATOYHO TAHHBIX

5. Koaddunuent tpanchopmarnmu aprorpanchopmatopa K = 10. Kakoii Tok B nepBUYHON U
BTOPUYHOM LETISIX

1) 0911

2) 011

6. Uro BXOAUT B COCTaB AIIEKTPONPUBO/IA

1) DnexTpoaBuraTens ¥ paboUYHii MEXaHU3M

2) DneKTpoABHrarTeNb, pabourii MEXaHU3M U YIIPABIISIOIIEE YCTPOHCTBO

3) Ilpeobpasyrolee yCTPOWCTBO, IEKTPOABUTATEb, PEAYKTOP, YIIPABISIONIEE YCTPOHNCTBO U
pabounii MexaHu3M

4) DrexTpoaBUTATENb, PEAYKTOP, YIPABJISIOIIEe YCTPOMNCTBO M paboUHii MEXaHHU3M

7. Ot xakux (akTOpOB 3aBUCUT TeMIIepaTypa HarpeBa JIBUraTess
1) Ot MOUIHOCTH Ha BaJly JABHUTaTEIIs

2) Ot KIIJI neurarens

3) Or temneparypbl OKpYKaromiei cpe/bl

4) Ot Bcex Tpex (GakTOpOB

8. Ilpm kakoM pexume pabOTHl ABHraTelb JOJDKEH PACCUUTHIBATHCS HA MaKCUMAJIbHYIO
MOIIIHOCTb
1) IToBTOpPHO-KPATKOBPEMEHHOM



2)
3)

9.

1)
2)
3)

10.

1)
2)
3)
4)

11

1)
2)
3)
4)

12.

1)
2)
3)
4)

13.

1)
2)

14
1)

2)
3)

15.

1)
2)
3)

16.

1)

. UeMy paBHBI TOKH i ¥ i B MOMEHTHI Bpemenu: a) t =T / 4; 0) - A
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KpaTtkoBpemenHOM

JnmurensHOM

Kakas MOCIIEA0BATEILHOCTD dbas3

oOecnieunBaeTcs HaxkaTueM KHOmku H3 B

cXeme PEBEPCUBHOIO MarHiTHOTO

mycKaTens

3 -JI, -JI;

) PR PR 1PT1‘1- ZPT-?-
JH-JI3 -

KakoB caur ¢a3 Mexay TOKamMH B
nByxda3zHou U Tpex(azHoi cuctemax

90° u 90°

90°u 120°

180° u 120°

120° u 90°

t=T/2 (T — nepuox Toka)
a)iA=0; iB:'lm;6)iA:'|m; iB:O
a)ia=ln, 18=0;0)ia=0; ig=-1,

a)iA=0; iB:|m;6)iA:'|m; iB:0 )
a)ia=ly, ig=-1,;6)io=0; ig=0 \X/

CKOJIBKO KaTylIeK, yepe3 KOTOPbIE MPOXOIUT TpeX(pa3HbIi TOK,

HEOOXOAMMO UMETH JUIS TOITYYSHHS IIECTUIIOIIOCHOTO BPAIIAIOIIEroCs MarHUTHOTO TIOJIS
3

6

9

HOJ’Iy‘II/ITB TaKO€ I10JIE HEBO3MOKHO

ﬁv

Ha3oBuTe OCHOBHBIC YaCTH ACHHXPOHHOTO JIBUTATEIIS
CranunHa, MarHUTOIPOBOJ], 0OMOTKA CTaTOpa, pOTOP
CraHnHa, MATHUTOTIPOBOJ, POTOP, 0OMOTKa poTopa

. KakoBa gacrora MEPECCUCHUA CUIIOBBIMU JIMHUAMU MArHuTHOI'O ITOJIA CTGp)KHGfI 0OMOTKH

HENOJIBUKHOTO poTtopa AJl
MakcuManbHas
MunuManbHas

PaBHa Hymto

Yacrora Bpamenust marautHoro mosst AJl 3000 o6/muH. YactoTa BpameHus poropa 2940
00/MuH. OnIpeIeNUTh CKOJIbKEHUE

2%

20%

Jlnis pelieHus 3aJa4i HEJOCTaTOYHO JAHHBIX

MO03KHO JT1 MCTIOJIB30BaTh ACHHXPOHHBIN JABUTATENb B Ka4eCTBE TpaHchopmaropa
MoxHo



2)

17.

1)
2)
3)

18.

1)
2)
3)
4)

19.

1)
2)
3)

20.

1)
2)

21.

1)
2)
3)

22.

1)
2)
3)

23.

1)
2)
3)

24.

1)
2)
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Henp3s

AXTUBHOE M MHJYKTMBHOE COINpPOTHUBIIEHUS (Pa3bl OOMOTKM HENOABHIKHOIO POTOpPA PAaBHbI
10 Om kaxnoe. YeMy paBHBI UX 3HAUEHUS IIPU CKOJIbKEHUU, paBHOM 10%

R, =10 Om, X, =10 Om

R>=10wMm, X7 =10 Om

R, =100m, X, =1 OmM

Kak wu3meHuTCcs Bpamaronmidi MOMEHT AaCHHXPOHHOTO JBHUTATENsd TMPH yBEIMYCHUU
ckonbxkenus ot 0 go 1

VBenuuurcs

VYMeHbIIUTCS

CHauaja yBeJIMYUTCS, 3aTE€M YMEHBIIIUTCS

CHauana yMEHBIIUTCS, 3aTEM YBEIMUUTCS

NuaykTUBHOE COMPOTHBIICHHE OOMOTKM HEMOABHXKHOTO poTopa B 10 pa3 mpeBwiacT ee
aKTUBHOE compoTuBieHue. [Ipy KakoM CKOJBKEHHH JBHUIaTellb Pa3BUBAET MAaKCUMAJIbHBIN
BpAILAOIIUHA MOMEHT

10%

2%

Jlns penieHus 3aa4u HEJOCTaTOYHO JTaHHBIX

[Ipu cxonbxxenuu, paBHOM |, Bpamaronuii MOMeHT paBeH 1| HM, MOMEHT Harpy3ku Ha Baity
nsuratens 1,5 Hwm, onpokupbiBatommii mMoMeHT 2 Hwm. MoOXHO 1M 3amyCTUTh 3TOT
JIBUTATENb IO/ HATPY3KOH

Mo:KHO

Henbzs

Kakum 00pa3om OCyIIECTBISIOT IJIABHOE PETYJMPOBAHWE B IMIUPOKUX Tpeaerax 4acTOThI
BpAIllEHUs] aCHHXPOHHOTO JIBUTATENS € (ha3HBIM POTOPOM

N3menenreM ymuciia map moJIroCOB BPAIIAIOIIETOCss MArHUTHOTO TIOJISI CTaTopa

H3meneHneM conpoTuBIieHUsI 0OOMOTKH pOTOpa

H3menenunem yacToTsl nuTarorieid 3/1C

Ha kakyro MOIIHOCTH NOJDKEH OBITh pacCUMTaH TeHEpaTopa, NMUTAIOIMNNA ACHHXPOHHBINA
JIBUTATEIb, KOTOPBIA Pa3BUBAET Ha Bay MEXaHUUECKYIO MOIIHOCTE 5 KBT mpu cosp = 0,5

1 kBA

25 kBA

10 kBA

MoxHOo 1nu TpexdaszHyl0o OOMOTKY CHHXPOHHOTO TeHepaTopa OOJbIIOW MOIIHOCTH
PacoIoXnuTh HAa pOTOpE

Moxno

Henb3s

Mo3HO, HO HellenecooOopa3Ho

YeMm oTamyaeTcs CI/IHXpOHHBII\/'I ABUTATCIIb OT ACUHXPOHHOI'O
VYcerpoiicTBoM cTaTopa
YerpoiicTBOM poTopa
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25. YKaXUTe OCHOBHBIE KOHCTPYKTHUBHBIE IETAJIM MAITUHBI TIOCTOSIHHOTO TOKA
1) WUHuaykTop, SIKOPb, KOJUIEKTOP, BEHTHUIIATOP

2) UHayKTOp, IKOPH, KOJUIEKTOP, MICTKH

3) Crartop, rJaBHbIE MOJIIOCKI, JOMOIHUTEIBHBIC MOJOCHI, SIKOPh, KOJUIEKTOP

26. Kak 10KeH U3MEHSIThCSI MATHUTHBIN MTOTOK, CIETUICHHBINM ¢ BATKOM MAIIUHBI TIOCTOSIHHOTO
TOKa, YTOOBI B BUTKE HHAYIIUPOBaIach mocrosinaas 2J1C

1) OcraBaTbCs HEU3MEHHBIM

2) W3MeHSThCS 10 CHHYCOMIAIbHOMY 3aKOHY

3) PaBHOMepHO (JIMHEHHO) YBEIIMYMBATHCS HIIH YMEHBIIATHCS

27. KakoBO OCHOBHOE Ha3HAUYCHHE KOJUICKTOPA MALIMHBI TOCTOSHHOTO TOKa

1) Kpermtenue 0OMOTKH SKOPSI

2) DIEKTPUYECKOE COCIMHEHHE BPALIAIOUICHCS OOMOTKH SKOPSI C HEMOABMKHBIMU KIIEMMaMHU
MAIIHHBI

3) BrimpsimieHHE TIEPEMEHHOTO TOKA B CEKIUSIX O0OMOTKH

28. Kak B reHepatopax IOCTOSHHOTO TOKa IpPU HE3aBHCHUMOM BO30YXIECHHUH H3MEHSIOTCS C
YBEJIMYEHUEM Harpy3KH: a) MarHUTHBIH TIOTOK TJIaBHBIX IIOJNIOCOB, ©) pe3ylbTHPYIOMIMMA
MarHUTHBIN TOTOK TeHepaTopa

1) a) He uaMeHsCTCA, 0) YBETMUHUBACTCS

2) a), 0) yMeHbIIaeTCs

3) a) He u3MeHseTcs, 0) yMEHbIIIaeTCs

4) a) yBenmuumBaetcs, 0) HE U3MCHSIETCS

29. Y reHepaTopoB IMOCTOSHHOTO TOKa MPH MapaieIbHOM BO30YXKICHHHM KaK H3MEHSIOTCS C
YBEJIMYEHUEM Harpy3KH: a) MarHUTHBIH TIOTOK TJaBHBIX IIOJNIOCOB, ©) pe3ylbTHPYIOMIMMA
MarHUTHBIN IOTOK TeHepaTopa

1) a) He u3MeHsCTCA, 0) YBETMUHUBACTCS

2) a), 0) yMeHbIIaeTCs

3) a) He u3MeHseTcs, 0) yMEHbIIIaeTCs

4) a) yBenmuumBaetcs, 0) HE U3MCHSIETCS

30. Ha kakoii M3 cXeM MYCKOBOM peocTar JABUTaTelis MOCTOSHHOTO TOKa MapaijieIbHOTO
BO30YKICHHSI BKIIOUYEH MTPaBHIBHO

B)
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31. Kakags u3 paboumx XapakTepUCTHK JBUTATENI IOCTOSHHOTO TOKa
n300pakeHbl Ha Tpaduke

1) M(Py)

2) lg (P2)

3) JlroOas u3 yka3aHHBIX

oy

32. Kak wu3MeHsieTCcs YacToTa BpallleHWs ABUTATeNIs MOCTOSHHOIO TOKa
napajuieIbHOTO BO30YKICHUSI PU 0OphIBE 0OMOTKH BO30YKJIEHHUS B PEKUME XOJIOCTOrO X012
1) [IBurateiib OCTaHABINBACTCS
2) YacroTa pe3ko BO3pacTaeT

33. Kakue 3a1aun pemaroTcsi ¢ MOMOUIBIO JIEKTPUUECKON CEeTH
1) TIpou3BOACTBO BICKTPOIHEPTUH
2) Tlepemaua 3eKTPOIHEPTUU
3) IlorpebiieHre 3MeKTPOIHEPTUH
4) Bce nepeuyucieHHbBIC 3a1a49H

34. B xakux mpoBoAax BbICOKAas MPOYHOCTh COBMENIAETCS C BLICOKOH AIEKTPONPOBOIUMOCTHIO
1) B crambHbIX
2) B amroMuHHEBBIX
3) B craneamoMuHeBBIX

35. Kaxoif aJeKTpUUECKMH TapamMeTp OKa3blBae€T HEMOCPEACTBEHHOE (PHU3HOIOTHYecKOe
BO3/JCHCTBUE HA OPraHU3M 4EJIOBEKa

1) Hampspkenue

2) MoiHocTh

3) Tok

4) HanpsKeHHOCTb

BAPUAHT 2

1. Tlpu xakOoM HaNPSOKEHHUH 11eTIeCO00pa3Ho: a) MepeiaBaTh SHEPTHIO, 0) MOTPEOIATH SHEPTHIO
1) a) BbICOKOM, 0) HU3KOM

2) a) HU3KOM, 0) BBICOKOM

3) 3TO0 3aBHCHT OT XapakTepa ToKa

2. Tlouemy MarHUTONPOBOABI  BBHICOKOYACTOTHBIX  TPaHC(HOPMATOPOB  MPECCYIOT U3
(beppOMarHuTHOTO TTOPOIIIKA

1) Jlns ynporieHus TeXHOJIOTUU H3TOTOBJICHUS

2) Jlnst yBeMMYEeHUST MATHUTHOM MMPOHUIIAEMOCTH

3) [y yMEHBIICHUS TEIUIOBBIX MTOTEPh

3. Uemy paBHO OTHOIICHHE HANpPsSHKCHUH Ha 3aKMMaxX IMEPBUYHONW W BTOPUYHOU OOMOTOK
TpaHncpopmaropa

1) OTHOIICHHIO YKCET BUTKOB OOMOTOK

2) IpubnmkeHHO OTHOLICHHUIO YUCE BUTKOB 0OMOTOK

4. Yucno BUTKOB B Kaxaoi (aze mepBuunoit oomorku 1000, B kaxmoil ¢aze BTOpUUHON
obmotku 200. JluneitHoe HampspkeHue nuTaronied nenu 1000B. Ompenenuths auHEHHOE
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HaNpsDKCHUE Ha BBIXOZAE TpaHchopMmaTopa, eclii 0OOMOTKH COCTUHEHBI 10 CXeME 3Be3[a-
TPEYTrOIbHUK

1) 200/V3 B

2) 1000/ V3 B

3) s perieHus 3a1a4K HEJOCTATOYHO JaHHBIX

5. Kaxkwue ycTpoiicTBa HENb3sl OJKII0OYATh K TpaHC(HOpMaTOpy HAIPSHKEHUS

1) BonbTMeTpbl, 0OMOTKH HAIPSDKEHUSI BATTMETPOB, BHICOKOOMHBIE OOMOTKH peJie

2) AmIiepMeTpbl, TOKOBbIE OOMOTKH BATTMETPOB, HU3KOOMHBIE OOMOTKH peJie

6. Kaxyro poib urpaet npeodpasyroiee YyCTPOWCTBO B AIEKTPOIIPHBO/IC
1) IIpeoOpa3yeT MOCTOSHHOE HANPSHKCHUE B IEPEMEHHOE

2) TIpeobOpasyer nepeMeHHOE HAMPSHKEHUE B TOCTOSTHHOE

3) TlpeoOpasyeT HANPSHKEHKUE, TOK WA YaCTOTY HAIPSDKCHHUS

7. Kakoli npuHUMaeTcsl TEMIIEpaTypa OKpY>Karolllel Cpepl IPU pacyeTax JBUraTesen
1) 0°C

2) 20°C

3) 40°C

8. BriOepuTe rpaduk, NpaBUIHLHO OTPAKAOIINN KPATKOBPEMEHHBIN PEKUM PaOOTHI ABUTATEIIS

‘PE * p
' P,'c'1 P
i
——————— 7
a) 0 Bl 6) 1B t
1) PucyHok a)
2) Pucynok 0)
9. UYro MIPOU3OIILIIO OBl pu Ny Sy M1y
OJTHOBPEMEHHOM Ha)kKaTWU KHOMOK B $3
u H3 mnpm oTcyrctBUM  B3aUMHOMN [] []
OJIOKHPOBKH B CXEME PEBEPCHBHOTO [
MarHUTHOTO ITyCKaTes ;
1) BbIxoa u3 CTpOSI ABUTATEIS f
PT oy 2PTay
2) CpabatbIBaHHE TEIIOBBIX Pejie ‘ :
3) Ileperopanue TUTaBKUX BCTaBOK 1°T
MpeaoXpaHUTENEH

10. MOXHO JT1 TTOTYYUTh MarHUTHOE TTOJIE
c MOCTOSIHHOM o 3HAYCHUIO
WHAYKIHUEH, CKIIaIbIBasi IEPUOANYECKH U3MEHSIOIINECS MarHUTHBIE MOJIS
1) MoxHo
2) Henpss

11. KakuM TIpaBHJIOM OIPENENIACTCS HAIMPaBICHUE CHJIOBBIX JHHUNH MArHUTHOTO TIOJIS,
BO3HHUKAIOIIECTO BOKPYT MPOBOTHHUKA C TOKOM
1) TlpaBuiom JI€BOi pyKH
2) IIpaBuiom nmpaBoii pyKH



3)

1)
2)

1)
2)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)
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[TpaBunom OypaBurka

12. MOHO JTi ¢ MOMOIIIBIO TOKOB 11 = I,Sinmt, i, = 1,5in (ot+ 120°),
i3 = 1,8in (wt- 120°) mony4uTs Bpaliaromeecs MarHiTHOE TI0JIe
MoxHo
Henp3s
13. IloyeMy MarHMTONpPOBOJ ACHHXPOHHOTO JABHTraTels HAOMPArOT W3 TOHKHUX JIUCTOB
9JIEKTPOTEXHUYIECKOM CTaIIH, M30IMPOBAHHBIX JIAKOM JPYT OT Apyra
JI1st yMEHBILIEHHUS IOTEPh HA BUXPEBBIE TOKH
Jnst yMEHBIIIEHHUS TOTEPh HA TIEpeMarHiInBaHue

14. KakoBa dYacToTa mMepeceueHUs CHIOBBIMU JIMHHSMH MArHUTHOTO TIOJSI CTEpIKHEH
00MOTKH poTopa A/l B peskuMe X0JIOCTOro X0/1a

MakcuMansHas

MuHuManbHas

PaBHa Hymto

15. Tlo Tpem karymkam 0OMOTKH ctaTopa A/l mpoxoaut Tpexdasusbiii Tok yactotor 500 I,
Yacrora BparieHus poropa 28500 o6/mMuH. OnpeaenuTb CKOJIbXKEHUE

5%

20%

Jlist penieHus 3a1a4i HeAOCTATOYHO JAHHBIX

16. Porop acuaxponHoro aurareins HenoaswkeH. Kak m3menutcs DJIC, uaaynupyemas B
00MOTKE poTOpa, MPHU YBEIMYECHUH B JBa pa3a YaCTOTHI TOKA MUTAIOIIEH CETH

He n3menurcs

YBenuuutcs B 2 pasza

VYBenuuutcs B 4 paza

17. AXTUBHO€ W WMHIYKTUBHOE COMPOTHUBJICHHS (a3bl OOMOTKH HEMOJBHKHOTO POTOpa
paBubsl 10 Om kaxmgoe. Ckonbxenue paBHo 10%. B dase oOMOTKM HENmOJBHKHOTO
potopa unayuupyercs 3/1C 100V2 B. Yemy paBeH TOK

1A

10 A

10\2 A

18. Yto mnpowmsoiaer, eciau TOPMO3HOM MOMEHT Ha Bajly AaCHHXPOHHOTO JBHTraTeNs
IIPEBBICUT MAKCUMAJIBHO JOIIYCTUMBINM BPAIIAOIIANA MOMEHT

CKonpXEeHHE YMEHBIIUTCS 10 HYJIS

CxomnpxeHue yBelInuuTcs 10 1

CkonbxeHue OyieT paBHO ONTHUMAIbHOMY 3HAUECHUIO

19. UHnyKTHBHOE COMPOTUBICHUE OOMOTKU HETOABHKHOTO POTOpA B 5 pa3 MPEBBIIIACT €€
aKTUBHOE comnporuBiacHHe. IIpm KAakOM  CKONBKEHHMM  JIBUraTeNlb  Pa3BHUBACT
MaKCUMaJIbHBI BPAIAIOIIAA MOMEHT

5%

10%

20%



1)
2)
3)

1)
2)

1)
2)
3)

1)
2)

1)
2)

1)
2)

1)
2)

1)
2)
3)
4)

1)
2)
3)
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20. Kakue Mepbl IpUHUMAIOT AJI YBEJIMYEHHUS MYCKOBOI'O MOMEHTA y ABUTAaTeNs ¢ (pa3HbIM
poTtopoM

[IpuMeHSIOT pOTOp € ABOMHOM «OEMMUbEH KIICTKOM

[TpuMeHSIOT pOTOp C IITyOOKUM Ma30M

B nenb 0OMOTKH pOTOpa BBOJSAT MyCKOBBIE PEOCTATHI

21. KakuM 00pa3oM OCYIIECTBISIOT CTYNEHYATOE pEryJupOBaHUE YaCTOTHI BpAIICHUS
ACUHXPOHHOI'O ABUTATCIIA

[TepexitoueHnem cekiuii 0OOMOTKH cTaTopa

H3meHeHrneM COpOTHBIICHUS SN OOMOTKH POTOpa

22. Kak n3mMeHuTcst Ko3((UIMEHT MOIIHOCTH aCHHXPOHHOT'O JIBUTATENsl MPH YMEHBUICHUN
€ro Harpys3ku

He nsmenurcs

YBennuures

YMeHbpLuTcs

23. JIBYXIIOJIIOCHBIN POTOP CHHXPOHHOTO reHeparopa Bpaiaercs ¢ yactotoit 3000 06/mMuH.
Onpenenuts 4acToTy TOKA

50 I';m

500 I'n

24. Hy>XHbI 11 IIETKA U KOHTAKTHbIE KOJIbLA U1 CHHXPOHHOTO JIBUTaTellsl, POTOP KOTOPOTO
peCTaBisieT cO00H MOCTOSITHHBIN MarHUT

HyxHb1

He nyxHBI

25. UTo Ha3bIBAIOT SKOPEM B MAIIMHE MOCTOSTHHOTO TOKA
Bpamaronryrocst 4acTh MalIfHbI
Yactp mammsbl, B KOTopod unayuupyetrcs 9C

26. Kakas O/1C unnynuupyercst B BUTKaX 0OMOTKH SKOPsI FeHepaTopa MOCTOSHHOTO TOKa
[TocTostHHAS IO 3HAYECHUIO W HAIIPABICHUIO
[Tepemennas

27. Kakoe siBieHHE Ha3bIBAIOT PEAKIMEH SKOPS MAIIUHBI IOCTOSTHHOTO TOKA
YMeHbIlIeHre MarHUTHOTO TOJISl MAllIMHBI IPH YBEJIMUYEHUN Harpy3Ku
HckaxxeHne MarHuTHOT'O IOJIST MAIIIMHBI IMpU YBCIIMYCHHUU HATI'PY3KU
YwMmenbmenne DJIC 0OMOTKH SIKOPS TIPU YBEITUYCHUU HATPy3KH

BOSHGﬁCTBHe MAarauTHOIO IOJIA AKOPpA Ha OCHOBHOC MArHUTHOC I1OJIC IMOJIFOCOB

28. Onpenenuth DJIC 0CTATOYHOrO HAaMAarHMYMBAHHS TE€HEpaTopa IOCTOSHHOTO TOKa C
HE3aBUCHUMBIM BO30Y)KJICHHEM 10 TPpapuKy

3B

Oxkono 12 B

Jlnst oTBETa Ha BOIIPOC HEJOCTATOYHO JTAaHHBIX

29. VkazaTh  BHEUIHIOIO  XapaKTEPUCTUKYy  TeHeparopa U
IIOCTOSTHHOTO TOKa TPH MapaJlIeIbHOM BO30YKACHUH




1)
2)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)

1)
2)
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Kpusas 1
Kpusas 2

30. Tox sikopst yBenmuuumics B 2 pasza. Kak m3MeHWICS Bpamaromuii MOMEHT JBUTATENs
MOCTOSTHHOTO TOKa MapajuieIbHOTO BO30YKICHHS

He n3menuncs

YBenuuusics B 2 pasza

YBenuuwics B 4 pa3za

31. IIpu xakoii Harpy3ke KIIJI nBuraresns moCTOSHHOTO TOKA TOCTUTAeT MaKCUMyMa
HomunansHoM

PaBHOl nprMepHO MOJIOBUHE HOMUHAIIBHOU

Heckonbko 0osbiiie HOMUHAIBHOMN

32.Kak  u3MeHMTCS  BpallalONMil ~ MOMEHT  JBHraTelss  IOCTOSHHOTO  TOKa
II0CJIEI0BATENIBHOTO BO30YKIEHHUS, €CIIM €0 TOK YBEJIIMYUTCS B TP pa3a (HACBILICHUEM
MarHUuTOIPOBOJIA TPEHEOPEUb)

VYBenuuutcs B 3 paza

VYBenuuurcs B 6 pa3

YBenuuutcs B 9 pas

33. Kakue ceTn ucnosib3yroT AJIs epeavn dJIEKTPOIHEPTUN
Ceru nHanpsbxenuem 0 1000 B

Cetn nanpspxenueM Boimre 1000 B

O0a Ha3BaHHBIX BHJIA CETEH

34. Ykaxute MaTeprall, KOTOPBIH HE UCTIOIB3YEeTCs UI N30JIALUH POBOIOB U Kabeei
XnomgaroOyMakHas TpsKa

BynkanusupoBaHHas pe3uHa

[TonuBuHUIXIOPUT

Cmona

35. DnekTpuyeckoe cornpoTusieHre Tena yenoBeka 5000 Om. Kakoit Tok nmpoxoaut yepes
HET0, €CJIM YEJIOBEK HaXOoauTcs no HanpsbkeHuem 380 B

19 MA

38 MA

50 MA

76 MA

BAPHUAHT 3

Kaxoit aTo Tpanchopmarop 1,=10A
Ionmxaromuia d

IToBbImaronui Y, r-gzﬁ
PazgenurenpHbIN :

Ha xaxom 3akoHe OCHOBaH MPUHITUIT ACHCTBUS TpaHChopMaTopa
Ha 3akone Ammepa
Ha 3akoHe 351eKTpOMarHuTHOM MHAYKIIUU



3)
3.

1)
2)
3)

4.

1)
2)
3)

S.
1)
2)
3)
4)

6.
1)
2)
3)

7.
1)
2)
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Ha npunuune Jlenna

Onpenenuth NpuOIMKEHHOE 3HaYeHHE K03 dunmenTa tpanchopmaruu, eciim U; = 200B, P
=1kBr, I =0,5A

JIns pemenus 3a1a4u HEJOCTaTOYHO JTAHHBIX

K=~10

K~0,1

Uucno BUTKOB B Kaxaou (aze mepBuuyHOoi oOMoTku 1000, B kaxkmon ¢aze BTOPUUHOM
oomotku 200. JluneiiHoe Hampspkenue nuratonied nenu 1000B. Ompenenuts nuHelHOe
HanpsDKEHWE Ha BbIXOJE TpaHchopMaropa, eciii OOMOTKHM COEIUMHEHBl [0 CXeMe
TPEyroJbHUK- 3B€3/1a

200/3 B

1000/3 B

200V3 B

Kakoii nmpubop Henb3s NoaKII0uaTh K TpaHchopMaTopy TOKa
Amnepmerp

Perne ¢ MajbIM BXOJHBIM CONIPOTUBIIEHUEM

BonbtmeTp

Barrmerp

Kakyto ¢pyHKIHIO BBIMOIHSAET MEepelaTOYHOE YCTPOUCTBO B JIEKTPOIIPUBO/IC

[ToBpIIaeT yacTOTy BpalleHUs Bajia pabouyero MexaHusma

[ToHmxaer 4acTOTy BpalleHHs Baja pabouero MexaHu3ma

CayXuT A7i1 U3MEHEHUs 4acTOThI BpallleHHs Bajia 10 3HAYEHUs, HeOOX0IMMOro pabouemy
MEXaHU3MY

Kakum TemnepaTypHbIM IapaMeTpOM IOJIBb3YIOTCS IIPU pacueTax JBUraTeNs
TemnepaTypoii HarpeBa ABUTaTENs
Temmeparypoit neperpesa

8. Bribepure rpaduk, NpaBHIBHO OTPAXKAIOIIUH MOBTOPHO-KPATKOBPEMEHHBIM pPEXHUM pabOTHI
JBUTATENs

1)
2)

1)
2)

0

Pucynok a)

Pucynox 0)

9. Kax BKJTFOYCHBI 00MOTKH

KoHTakTopoB Bm u H3 B cxeme

PEBEPCUBHOIO MAarHUTHOT'O MyCKATEIA [

ITocnegoBarensHO Bn

[TapannensHo 1PTar 2PTy
] i

17
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10. Yepes aBe KaTyIIKH, CABUHYTHIE B IPOCTpaHCTBE Ha yroa 90°, mpoxoxasat Toku i1 = 10 sin 314 t,
I2 =10 cos 314 t. OnpenenuTh 4YacTOTy BpaIlEHHS PE3YIbTHPYIOIIEr0 MAaTHUTHOTO MOJIS

1) 314 pan/c

2) 314 06/c

3) st pemieHuns 3aa4 HEJOCTATOYHO TAaHHBIX

11. Yto Ha3bIBaE€TCSl CEBEPHBIM MOJKOCOM MAarHUTa
1) Tlomroc, B KOTOPBIN BXOJAT MAarHUTHBIE CUJIOBBIE JIMHUU
2) Tloaroc, M3 KOTOPOTO BBIXOISAT MATHUTHBIC CUIIOBBIC TMHUU

12. Yepe3 miecTp KaTylleK, CABMHYTHIX B IPOCTPAHCTBE OJHO OTHOCUTEIBHO Apyroi Ha 60°,
npoxoauT Tpexdasubiii Tok yactoroir 500 ', OnpenenuTs 4acTOTy BpaIAIONIErocss MarHUTHOTO
noJist

1) 15000 o6/mMun

2) 30000 06/mMun

3) 60 000 06/mun

13. Kakme wmarepuanbl HUCHONB3YIOT Ui W3TOTOBICHHS KOPOTKO3aMKHYTOM OOMOTKH pOTOpa
ACUHXPOHHOTI'O IBUraTejIsl

1) AnromMuHHN

2) AIOMUHHIA, MEITb

3) Mens, cepedbpo

14. MosKeT i pOTOp aCHHXPOHHOTO JBUTATEIS PACKPYTHTHCS J0 YaCTOTHI BPAICHUS MAarHUTHOTO
OJISI

1) Moxer

2) He moxer

15. Haiiti gacrory Bpaienus poropa AJl, ecau s =0,05; p=1; f=50Tn
1) 3000 o6/Mun
2) 2850 06/MunH
3) 1425 06/muH

16. Yacrora BpalieHUs pOTOpa ACHHXPOHHOI'O JBUIATElIsl OTHOCHUTEIBHO BpAallAIOIIErocs
MarHuTHOTO 1oJist 60 06/MuH. OnpeeTuTh YaCTOTY TOKa B 0OMOTKE poTopa mipu p = 1

1) 60T

2) 1T

3) st perieHus 3a1a4u HEJOCTATOYHO JaHHBIX

17. Kak OyaeT u3MEHATHCSI TOK B 0OMOTKE POTOpa 0 MEPe PaCKpyYHUBaHUs pOTOpa
1) VBenuuurcs
2) YMCHBIINUTCS
3) OcraHeTcst HeU3MEHHBIM

18. UeMy paBeH BpalIaronuii MOMEHT aCHHXPOHHOTO ABUTartess mpu: a) s =0; 6) s = 1
1) a)0;0) My
2) a)0;6)0
3) ayMp;6)0



63

19. AxTHBHOE COMpPOTHBICHHWE OOMOTKH pOTOpa yBenMWuuWian B 2 pasza. Kak wu3MeHuTcs
MaKCHMaJIbHBIA BpAIAIOUH MOMEHT JABUTATENSI IPU MPOYUX PABHBIX YCIOBHUSIX

1) He usmenurcs

2) VYBemuuutcs B 2 paza

3) VBemuuutcs B 4 pasza

20. Ykaxxute OCHOBHOM HEJOCTATOK aCHHXPOHHOI'O IBUTATENS
1) 3aBHCHMOCTB 4aCTOTHI BpallleHHsI OT MOMEHTA HAarpy3KH Ha Baly
2) OTcyTCTBHE SKOHOMHUYHBIX YCTPOWMCTB ISl IJIABHOT'O PETYIHUPOBAHMS YaCTOTHI BPAICHHSI
poTopa
3) Huskuit KITJ]

21. Kak u3MEHSIOTCS NPU yYBEITHMYCHUH HArpy3KH aCHHXPOHHOTO JBUTATEINS MOTEPH SHEPTHU: a) B
Mean, 0) B cTau

1) a), 6) yBeIUUHUBAIOTCS

2) a) yBeJIMYHUBAIOTCS, 0) HE U3MCHSIOTCS

3) a) He M3MEHSAIOTCH, 0) YBEIINYMBAIOTCS

22. Tpexda3zHblii ABUTATENIb MOITHOCTHIO | KBT BKIItOUEH B onHOGa3HYIO ceTh. Kakyro mose3Hyro
MOIIMHOCTH Ha BaJIy MOKHO IIOJIYUYUTH OT 3TOT'O ABUTATCIIA

1) He 6omee 200 Bt

2) He 6omnee 700 Bt

3) He menee 1 kBt

23. KakuMm IOJDKeH OBITh 3a30p MEXIYy POTOPOM M CTaTOPOM CHHXPOHHOTO TeHeparopa i
o0ecrieyeHns CUHycouaansHou popmbl HHIyHHpyemoi DC

1) VBenMUYUBAMOLIMMCS OT CEPEIUHBI K KpasiM MOJFOCHOTO HAKOHCYHHKA

2) YMEHBIIAIOMIUMCS OT CEPEAMHBI K KPasM MOJOCHOTO HAaKOHEYHHUKA

3) Ctporo oAMHAKOBBIM II0 BCECH OKPYKHOCTH POTOpa

24. HyXHbl M HIETKA M KOHTAKTHBIC KOJbIA Ui CHHXPOHHOIO JBUTATENs, POTOP KOTOPOTO
M3TOTOBJICH B BUJIC DJICKTPOMATHUTA

1) Hyxubr

2) He HyxHBI

25. Tlouemy cepJeUHUK BPAIIAIOIIETOCs SKOPS MAIIMHBI TOCTOSHHOTO TOKa HAaOMPAarOT U3 TOHKHX
JIMCTOB JIEKTPOTEXHUYECKON CTaJIA, U30JIMPOBAHHBIX APYT OT Ipyra

1) W3 KOHCTPYKTUBHBIX COOOpaKEHUI

2) Jlis yMEHBIICHNS! MATHUTHOTO CONPOTHBIICHUS IOTOKY BO30YKICHHS

3) [yis yMEeHBIICHUS TEIUIOBBIX MTOTEPh B MALIIMHE

26. Tok reneparopa IOCTOSIHHOTO TOKa yBenuuuics. Kak n3MeHuscs Bpalarouii MOMEHT Ha Baily
re’eparopa

1) He usmenwuics

2) VYBenuuuics

3) VmeHbImCs

27. Kakoii croco0 ymydiieHus: KOMMYTAIMH 11eJIeCO00pa3HO UCIOIb30BaTh B MOIIHBIX MalluHaX
MOCTOSIHHOTO TOKa MPY MEPEMEHHOMN Harpy3Kke
1) CwelieHue METOK ¢ TEOMETPHUECKOMHENTpaH
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2) YCTaHOBKY JIOMOJHHUTENILHBIX TIOTIOCOB

28. OmpenienuTh  MPUMEPHOE  HOMHUHAIBHOE  HANpPSKCHHE
reHeparopa  IMOCTOSHHOTO  TOKa  C  HE3aBHCHMBIM E, B

BO30Y)XJIE€HHEM 110 TpapuKy
1) Okomno 6 B
2) Oxkomno 12 B
3) Okomo 18 B

29.Yem ompenensercs DJIC mpu X0I0CTOM XOJE TeHepaTopa

MOCTOSTHHOTO TOKa TIOCTIEI0BATEIFHOTO BO30YKICHHS
1) Ocraro4HO# HaMarHUYEHHOCTHIO TOIIOCOB
2) Yacroroii BpaleHHs SKOPSI
3) Tem u mpyrum

12
b

]

b

51

VYKaXuTe XapaKTepUCTUKH JIBUTATENISI TOCTOSTHHOTO TOKA: a) MEXaHWYECKYI0, 0) pabouyto

1) a)n(P;), 6) n (M)
2) a)n(M), 6) M (P»)
3) a)n(P2), 6) M (P>)

31. Kak u3MeHUTCs yacToTa BpallleHUs ABUTaTeNs NPU yMEHbIIEHUHU: a) Ry,
0) R,

1) a) yBenuuutcs, 0) YMEHBIIUTCS
2) a) yMEHBIIUTCS, 0) YBETUIUTCS

32. Bo cCkoabkO pa3 IMYCKOBOM MOMEHT JBUrareiid MOCTOSHHOIO TOKa IOCIEI0BATEIbHOTO
BO36y>KI[eHI/I$I 60.]15]_]_[6 HOMHMHAJIBHOI'O MOMCHTA, €CJIU HyCKOBOfI TOK npeBHmaeT HOMI/IHaJII:HI:II\/'I B
IATH pa3

33.

1) B5pa3
2) B25pa3
3) B 50 pa3

Kaxue cetu He UCIOAB3YIOTCS 1S IEpEAAyN IEKTPOIHEPTUN

1) Cerr mOCTOSIHHOTO TOKA
2) Cetu omHO(DA3HOTO TOKA
3) Cetu TpexdasHoro Toxka
4) Cetu MHOTO(])A3HOTO TOKA

34. YUro cocraBuser ocHoBy EDC Poccun

35.

1) TDC
2) TDC
3) ADC
4) JIDI

Kaxoit Tok HanboJsee ormaceH nmpu MpOYUX PaBHBIX YCIOBUIX
1) TlocrosHHBIN

2) Tlepemennsiii ¢ yactoToi 50 I'n

3) Tlepemennsiii ¢ yactotor 50 MI'n

4) OmnacHOCTb BO BCEX CIIy4asx OJUHAKOBAsI



1)
2)
3)
4)

1)
2)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

4)

1)
2)
3)

1)
2)
3)

1)
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BAPUAHT 4

I'te npuMeHsIOT TpancGopMaToOpsb

B nunHusAx snexkrponepenaun

B texHuke cBsa3u

B aBTOMaTHKE M UI3MEPUTENHHON TEXHUKE

Bo Bcex mepeunciaeHHbIX 1 MHOTUX JIPYTHX 00JacTsIX TEXHUKH

Kakas n3 00MOTOK — 00MOTKa HU3IIEr0 HANPSHKEHUS
Oobmortka 1
Oobmortka 2

CKONBKO CTEp)KHEH [OMKEH WMETh MAarHUTOMPOBOA Tpex(hazHOTO
TpanchopmaTopa
Onun

JBa
Tpu

YeM NpuHIHUNHATBHO OTJIMYAETCS aBTOTpaHc(opmaTop oT TpanchopmaTopa
Manbsiv k03¢ dunmenToM TpaHchopMaIu

Bo3MmokHOCTBIO N3MEHEeHUs K03 durmenta Tpancopmauu
DJIEKTPUYECKUM COECMHEHUEM TTEPBUYHON M BTOPUYHOM IENH

Ha kakue pexxumMbl pabOTHI pacCUUTaHbl TpaHCPOPMATOPHI HATIPSKEHUS
XO0JIOCTOM X0,

KOPOTKOE 3aMbIKaHNE

DT0 3aBUCHUT OT MOJKIIOYCHHOTO U3MEPHUTEIHLHOTO MPUOOpa

Kakue (yHKIMY BBIMOJHSET YIPaBIIAIONIEEe YCTPOUCTBO AIEKTPOIIPUBO/IE

N3meHsieT MOIIHOCTH Ha Bajly pabouero MexaHusma

N3mensier 3HaU€HNME U YaCTOTY HANPSIKEHUS

W3meHsieT cxeMmy BKIJIIOUEHHUS OHJIEKTPOJABHUraTeNs, MEpelaTOYHOE 4YHUCIIO, HalpaBieHHE
BpalleHus

Brimonusier Bce pyHKIMH, IEPEYUCIICHHBIE BBIIIE

KakoBo cooTHOIICHHE MEXIy BpeMeHeM HarpeBa {y aBUTATENs W IOCTOSHHON BPEMCHH
HarpeBa Ty

tH = TH

tu< Ty

tg = (3 -+ 5) Ty

[Ipn xakoM pexume padoThl ABUTATENb JODKEH PACCUUTHIBATHCS HA MAaKCUMAIBHYIO
MOIIIHOCTb

[ToBTOpHO-KPAaTKOBPEMEHHOM

KpaTtkoBpemenHOM

JnmurensHOM

B kakom ciydae peBepcUpOBaHHE IBUTATENS IPOU30UIET ObICTpEe: a) CHaYala HaKUMAeTCs
kHomka «Ctomy, a 3areM H3; 0) cpazy Haxkumaercs kHonka H3

B cnyuae a)
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2) B cayugae 6)
3) Bpewms peBepcupoBaHus B 000UX CIy4asx OyaeT OJAMHAKOBBIM

10. /IBe KaTymiku, CABHHYTBHIE B MPOCTPAHCTBE JAPYr OTHOCHUTENBHO Jpyra Ha yroix 90°,
nuTalTcs AByx(asHeIM TokoMm. Yactora Toka 50 I'm. Haiitm wactoTy BpamieHus
PE3YJIBTUPYIOIIEr0 MarHUTHOTO MO

1) 314 pan/c

2) 314 00/c

3) s pemieHus 3a1a41 HEJOCTATOYHO TAHHBIX

11. Ha xako#i yros moBepHETCS 3a YETBEPTh IMEPUOJIA: a) IBYXIIOIIOCHOE BpAIIAIOIIeecs MArHUTHOE
noJie, 0) YETHIPEXIOFOCHOE BPAIIAOIIEeCss MATHUTHOE TT0JIE

1) a)90°; 0) 45°

2) a) 180°; 6) 95°

3) a)45°;6)90°

4) a)360°; 6) 180°

12. MarnutHoe moje TpexdaszHoro Toka yactorord S0l Bpamaercs ¢ gacroroi 3000 o6/muH.
CKOJIbKO TIOIFOCOB UMEET ITO T0JIe

1) 2

2) 3

3) 6

13. UeM oTiMuaeTcss aCHHXPOHHBIN JABUTATENb ¢ ()a3HBIM POTOPOM OT aCHHXPOHHOTO JBUTATEIS C
KOPOTKO3aMKHYTBIM POTOPOM

1) Hanmuuuem KOHTaKTHBIX KOJICI[ M IIETOK

2) Hannuuem ma3oB IS OXJIaXK ICHHUS

3) Ywucimom KaTymiek cratopa

14. Kak u3MEHHUTCS TOK B OOMOTKE pOTOpa NPH YBETUUCHUN MEXaHUYECKON Harpy3ku Ha Bawy AJ]
1) VBemuuurcs
2) He uzmenurcs
3) YmMmeHbIHTCS

15. Bpamatonieecss MarHuTHoe nosie craropa AJl sBisercs miecTUontocHbIM. Hailitu wacroTy
BpaieHus poropa, eciu s = 0,05; f= 50 I'g

1) 2850 o6/Mun

2) 1425 o6/Mun

3) 950 06/mun

16. Yacrora toka mnutatomei ceru S50 ['m. PoTop acuHXpoHHOro ABUTATelis BpallaeTcs co
CKOJIbJKEHUEM, paBHbIM 2%. HaiiTu yacToTy Toka B 00OMOTKE poTopa

1) 50T

2) 1T

3) s pereHus 3a1a4K HEJOCTATOYHO JaHHBIX

17. Uemy pasen casur ¢a3 mexay IJIC 1 TOkoM B 0OMOTKE HEMOABIKHOTO POTOPA, €CIIH aKTHBHOE
U WHIYKTUBHOE COMPOTHUBICHUS (Pa3bl OOMOTKM HEMOJBHKHOTO poTopa paBHbl 10 OM kaxmoe.

Cxonpxenne pasro 10%. B dase 0GMOTKH HEMOABIKHOTO poTopa nuxyrmpyercs IC 100\2 B
1) O
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2) 45°
3) Jlast oTBETa Ha BOIPOC HEAOCTATOYHO JAHHBIX

18. Yemy paBeH BpalllarOlIdii MOMEHT aCHHXPOHHOTO JIBUTATENSI TPU ONTUMAIbHOM CKOJIbXEHUH
1) 0
2) My
3) Mp
4) Mmakc

19. Hanpsxenue cetu 220 B. B macopTe acHHXpOHHOTO JIBUTATENs yKa3aHo Hampspkenue 127/220
B. Kak 10mKHBI OBITH COETUHEHBI OOMOTKH CTaTOpa JABUraTels B pabodyeM pexume padoThl

1) TpeyroabHUKOM

2) 3Be3moit

20. MoHO 11 IJIaBHO U B IIMPOKMX Ipeneax peryJnpoBaTh 4acTOTY BpallleHUs aCUHXPOHHOIO
JIBUTATENIsi ©3MCHEHUEM YaCTOThI TOKA

1) MoxHo

2) Henpss

21. BarTt™erp, NMOAKIIOYEHHBI K ACHMHXPOHHOMY JBUTATEIIO, IMOKAa3bIBAET MPH HOMHUHAJIBbHOU
Harpy3ke 1 kBt, npu xonoctom xone 50 Bt, npu kopotrkoM 3ambikanuu 50 Br. Onpenenuts KIT
JBUTATENs

1) Jlns peuieHus 3a/lauv HEAOCTATOYHO JAHHBIX

2) 90%

3) 95%

22. Yemy paBeH MIyCKOBOM MOMEHT OJHO(DA3ZHOIO ACHHXPOHHOIO JABHUTaTessi, HE HMEIOIIEro
MTyCKOBON 0OOMOTKH

1) TlosoBHHE MAaKCUMAILHOTO MOMEHTA

2) Hymo

23. Ilpu BeITIOJIHEHUH Kakux ycioBui 3aBucuMoctb U= f (I) siBisieTcs BHEIIHEH XapaKTEPUCTHKON
CHHXPOHHOTI'O TeHeparopa

1) Yacrora BpaliieHHs pOTOpa MOCTOSIHHAS

2) KoadduiueHT MOIITHOCTHA TOCTOSTHHBIN

3) Tox BO30YKICHHSI TOCTOSTHHBIH

4) Bcex mepe4ncieHHbIX

24. OmnpenenuTh YacTOTy BpalleHus CHHXpOoHHOro aurarens, eciu £= 500 [, p =1
1) 2850 o6/muH
2) 15000 o6/mMun
3) 30000 o6/mMuu

25. Ha 3aBojackoM muTKe MamuHbl cepuu [1 ykazano ee HoMuHanbHOE HanpsbkeHue, paBHoe 220 B.
Kakas sTo mammna

1) JIBurarenb MOCTOSIHHOTO TOKa

2) TenepaTop MOCTOSIHHOTO TOKa

3) s oTBeTa HA BOIIPOC HEOCTATOYHO JaHHBIX
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26. Ilpu HEM3MEHHOM MarHUTHOM IIOTOKE BO30YXKIEHHUS TOK B OOMOTKe skops yBenuuuics. Kak
M3MEHWJICS BpAIlalOIINil MOMEHT JIBUTATENsl IOCTOSIHHOTO TOKA

1) He usmenwuics

2) VYBenuuuics

3) VmeHsbImics

27. YeM OrpaHUYMBACTCS MUHUMAIBHO JOMYCTHMOE COMPOTUBIICHHE METKH MAIIHHBI TOCTOSIHHOTO
TOKa

1) Huyem,

2) TOTEpSMH HATPSKEHHS B IIETOYHOM KOHTAKTE,

3) TOKOM B KOPOTKO3aMKHYTOM CEKIIUH

28. DJIC reHeparopa MOCTOSIHHOTO TOKa ¢ He3aBUCUMBIM Bo30YyxaeHueM 240 B. ComporuBneHue
oomotku sikops 0,1 Om. Onpenenuts HapsHKEHUE Ha 3aKMMax TeHeparopa npu Toke Harpysku 100
A

1) 220B

2) 230B

3) 240B

29. Tlo mpUBEICHHON BHEIIHEH XapaKTePHCTHKE IeHepaTropa MOCTOSIHHOTO TOKa s’
CMEIIaHHOTO BO30YKICHHSI OTIPEICIINTh, KaK BKIIOYECHBI OOMOTKH BO30YKICHHS :
1) CornacHo
2) Bcrpeuno

30. Kakue xapakTepUCTHUKU [IBUTATENsS MOCTOSIHHOTO TOKa WM300pa’keHbl Ha

rpadgukax
k)
M 0 ;72
a) d)

1) a), 6) pabouas
2) a) MexaHHueckas, 0) pabouas
3) a) pabouasi, 6) MexaHHYECKast

31.Tlpy MOCTOSIHHOM HANPSDKCHUM TMUTAHUS MArHUTHBI TIOTOK BO30YXKICHHUS JBHUTATElNs
MIOCTOSTHHOTO TOKAa HE3aBUCHMOTO BO30YKIECHHUS YMEHbIIMICS. Kak W3MEHMIACh YacToTa
BpAIIICHHSI IBUTATEIIS

1) VBenuuuiach

2) YMeHbIIMIach

3) He usmenumnach

32.Kak uW3MEHHUTCS 4YacToTa BpallleHUs JABHraTens Ipu
YBEJIMUYCHNH COTPOTHBICHUS R

1) VBenuuurcs
2) YMCHBIINUTCS




3)

33.

1)
2)
3)
4)

34.

1)
2)
3)
4)

35.

1)
2)
3)
4)

1)
2)
3)

1)
2)

1)
2)
3)

1)
2)

1)
2)
3)
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He n3menurcs

Kaxkue cetr ncnonb3yroTes Juisl mepeiadu JIeKTPOIHEPTUH
Bo3nymnsie tnHuM

KabenpHble TUHUT

BuyTpennue cetu 00bEKTOB

Bce nepeuncnennsie cetu

Kakoe cBoiicTBO He oTHOCUTCH K nocTtonHcTBaM EDC

HagexxHocTh nutanus morpeduremnei

B03MOXXHOCTh MEHATH HAITPaBJIECHHE OTOKOB SHEPTUU B TEUEHUE CYTOK
[TocTOSITHCTBO HANPSIKEHUS M 4YaCTOTHI

B03MOXXHOCTh MOJTy4eHUS BBICOKHUX U CBEPXBBICOKUX HAIPSKEHUH

VYxkaxure HauOoiblIee W HAWMEHbIIEE JOMYCTHMBIC HAINPSDKEHUS TPUKOCHOBEHHS,
YCTAHOBJICHHBIC MPaBUJIaMHU TCXHUKU 6630HaCHOCTI/I B 3aBHUCHUMOCTHU OT BHCIHIHUX YCJ'IOBI/II\/’I
(B CyXOM MOMEIICHUH U B 0CO00 OTMACHBIX MTOMEIICHHSIX )

36ul2B
65u6B
65ul2B
127u6B
BAPUAHT 5
Kakwue TpanchopmMaTopsl HCHOIB3YIOT IS ITATAHKUS 3JIEKTPOIHEPTHEH JKHUIIBIX TOMEICHHUI

CunoBsle
N3mepurenbHbIe
CoenuanbHble

UeMmy paBHO OTHOLIEHHE AECHUCTBYIOIIMX M MIHOBEHHBIX 3HaueHHI0O OJIC mepBUYHON M
BTOPUYHON 0OMOTOK TpaHchopmaTopa

OTHOIIEHUIO YKCesl BATKOB 0OMOTOK

[TpuGMMXKeHHO OTHOIIICHUIO YHUCENT BUTKOB OOMOTOK

Kakue kiaemMmbl TOKHBI OBITH MOJCOEIWHEHBI K MUTAIONIECH CETH, €Clid TpaHchopmaTop
MIOHIDKAIOIIUN

A, B,C

a,b,c

0,a,b,c

Koadpdumment tpanchopmanmu aBtorpanchopmaropa K = 10. Kakas dvactb BHUTKOB
SABIISIETCS OOIIEH 111 IEpBUYHOM U BTOPUYHOMN IieTien

0,1 (OX]

0,9 (Ox]

Ha kakue pexxumbl pabOTHI pacCUUTaHbl TpaHCPOPMATOPHI TOKA
KOPOTKOE 3aMbIKaHUE

XOJIOCTOU X0

DT0 3aBUCHUT OT MOJKIOYEHHOTO U3MEPHUTENHLHOTO MPUbopa
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6. CKOJBKO 3JIEKTPOJBHTATEIIEH BXOIMUT B IICKTPOTIPHBO,T

1) Onun

2) Heckonbko

3) KonmdecTBO 37€KTpOABHraTENICH 3aBUCUT OT THIIA SJIEKTPOIPHUBOIA

7. KakoBo cooTHOIIEHUE MEXIy MOCTOSTHHBIMU BpeMeHU HarpeBanus Ty u oxnaxaeHus Toxr
B JIBUTATEJIE C CAMOBEHTWIALIUEH

1) Toxn =T

2) TOX_]‘[ = (2 -+ 3) TH

3) TH = (2 -+ 3) TOX_]‘[

8. BrIOpaTh NMpaBHIIBHOE COOTHOLIEHHE MEXIY IOIMYCTMMBIM MOMEHTOM Mjon IBUTaTens U
MaKCHUMAaJIbHLIM MOMEHTOM M yakc

1) Mwmakc = Mon
2) Mwmakc < Mjon
3) Mwmakc << Mjon

9. Kakas W3 mNpUBENEHHBIX KPHUBBIX COOTBETCTBYET IIYCKY JBHUraTelist € MYCKOBBIMHU
COMPOTHUBIICHUSIMU

Mycx

1) Kpusas 1
2) Kpusas 2

10. Kak U3MECHUTH HANpaBICHNUE BPAILICHUS PE3yIbTUPYIOIET0 MAarHUTHOTO TIOJIS
1) D10 HEBO3MOKHO
2) U3MeHHTH MOPSAAOK clienoBaHus (a3 TOKOB

11. Yacrora f = 500 I'm. Onpenenuth 4acTOTYy BpallCHHS: a) ABYXIOJIIOCHOTO BPAIAIOIIErocs
MarHUTHOTO TOJIs1, 0) YETHIPEXIIOIIOCHOTO BPAIIAIOIIErocss MAarHUTHOTO TOJIS

1) a) 60 000 06/mum; 60) 30 000 00/MHH

2) a) 30 000 o6/muH; 6) 15 000 06/MuH

3) a) 30 000 06/mum; 6) 60 000 06/MuH

12. Kak U3MEHUTH HallpaBJICHUE BPALICHUS MarHUTHOTO TOJISI Tpex(a3zHOro TOKa
1) DTO HEBO3MOKHO
2) HyxHO moMeHsTh MecTaMH BCe TpU (a3bl
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3) HyXHO MOMEHSTH MECTaMU JIB€ JII00bIE (ha3bl

13. C kakoil 1eNbl0 ACHUHXPOHHBIA JBUTATENh C ()a3HBIM POTOPOM CHAOKAIOT KOHTAKTHBIMH
KOJIbIIaMU U IICTKaMUu

1) JInst mOAKIIFOUCHUS IBUTATENS K CETH

2) Jns coequHEHMs pOTOpa C PEryJIMPOBOYHBIMU PEOCTATAMU

14. Yemy Obut Obl paBeH TOK B oOMOTKe portopa AJl, ecinu Obl poTop Bpamajics ¢ 4acTOTOH
BpAIIEHHs] MAarHUTHOTO TIOJIS

1) MakcumanbHO BO3MOYKHOMY 3HAYCHUIO

2) Hymo

15. Kak usMenutcst ckonbxenue AJl, ecnu yBelIMYUTh MOMEHT MEXAaHMYECKOW HArpy3Kd Ha Baly
JIBUTATEJISI

1) VBenuuurcs

2) He uzmenurcs

3) VYwmeHsbIuTCs

16. Ilpu ckonbxenun 2% B ogHol (aze oomoTku potopa AJl unnyuupyerca 9J1C 1B. Uemy Oyner
paBHa 31a O/IC, eciu poTOp OCTaHOBUTH

1) 0

2) 1B

3) 50B

17. Kak Oyner um3mensThes caBur ¢a3z mexay OJIC m TokomMm B 0OMOTKE poTOopa MO Mepe
pacKpyuuBaHUs poTOpa

1) VBenuuurcs

2) YMCHBIINUTCS

3) OcraneTcss HeN3MEHHBIM

18. HanpsikeHre Ha 3akuMaxX aCHHXPOHHOTO JIBUTATENsl YMEHBIIWIOCH B /IBa paza. Kak uameHusics
€ro Bpallarolui MOMEHT

1) He usmenmics

2) YmeHbmmics B 2 pa3a

3) VYwmensbIumics B 4 pasza

19. Hanpsbxkenue cetu 127 B. B macopTe acHHXpOHHOTO JIBUTATENs yKa3aHo Hampspkenue 127/220
B. Kak momxHBI OBITH COCTUHEHBI OOMOTKH CTaTopa JABHUTaTeNsl a) mpu Iycke, 0) B pabodem
pexumMe paboThl

1) a) 3Be310i, 0) TPEYTOJILHUKOM

2) a), 0) TPEyroJIbHUKOM

3) a), 0) 3Be30i

4) a) TpeyroibHUKOM, 0) 3Be3101

20. KakuM 00pa3oM OCYIIECTBISIOT IUIABHOE PETyIUMPOBAaHHE B IIMPOKHX IMpeaesiaX YacTOThI
BPALIEHNU aCUHXPOHHOI'O JIBUTATENsl ¢ KOPOTKO3aMKHYTBIM POTOPOM

1) H3meHeHuneM 4uciia map MOJTIOCOB BPALIAIOLIETOCS MOJIS CTaTOpa

2) H3meHeHneM COMPOTHUBICHUS 0OMOTKH POTOpa

3) Hsmenenuem yactoThl utatomieit D/1C
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21. Yemy paBen KIIJ] acuHXpOoHHOTO IBHTaTENsl, pabOTAIOIIETO B PEKUME XOJIOCTOTO X0/1a
1) 0
2) 90%
3) st perieHus 3a1a4n HEJOCTATOYHO JaHHBIX

22. B kakoM ciydae TpeOyercst Oosiee 3HAYMTEIbHAs ITyCKOBas EMKOCTh sl Tpex(a3zHOro
JIBUTATEI, TIOAKII0YaeMOT0 K 0THO(a3HOH ceTH

1) Ilpu coenuHeHUH 0OMOTOK 3BE310M

2) Tlpu coemuHeHHH 0OMOTOK TPEYTOJIbHUKOM

23. Kakum 00pa3oM CHHUMAIHUCh 3T BHEITHUE XapaKTEPHUCTUKH

CHHXPOHHOT'O TeHepaTopa v A ' sl
1) a), 6) mpu MOHMKCHUU HAMIPSHKEHUS } :
2) a), Ipu TOBBIIICHUU HANPSHKCHUS O) TPU TOHIKCHUU v, t{_ifh’ b
HampsKEHUA |
3) a) mpu TOHIWKCHUU HANPSHKCHUS, O) NMPH TOBBILICHUN |
HanpsKeHUs 1 o
4) a), 0) npu MOBBIICHUH HATIPSKCHUS I

24. C xakoil Lenbl0 Ha POTOPE CHHXPOHHOTO JBUTaTeIsl MHOTJA Pa3MEIIAlOT IOMOJHUTEIbHYIO
KOPOTKO3aMKHYTYIO OOMOTKY

1) [lyis yBenMUCHHS BPAIAIOIICT0 MOMEHTA

2) Jlns packpydMBaHUS pOTOPA MPH 3aITycKe

25. C kaKoy LeJbI0 TPUMEHSIOT MPUHYAUTENBHOE OXJIaXKICHHE MAITUHBI TOCTOSTHHOTO TOKA
1) Bo u3bexaHue neperpeBa MamliHbI
2) Jlnst yMeHBIIEHUS TIOTEPh SHEPTUU B MAIIMHE
3) Jlist yMeHbIIICHHSI pa3MEPOB U MacChl MaIIMHBI

26. YacroTa BpalleHUs IBUTATENsl MOCTOSHHOTO Toka yMmeHblnuiack. Kak m3menwmnacs D/IC,
HHIyIHpyeMasi B 0OMOTKE STKOPsI

1) He usmenunach

2) YBenuuuiach

3) VYmeHbImiIach

4) B msuratene DJIC He MHIYIUpYETCS

27. Yem oOrpaHMYMBAaeTCd MAaKCHMAJIbHO JIONMYCTUMOE CONPOTHBICHHE IIETKH MAIIMHBI
MOCTOSIHHOTO TOKa

1) Huyem

2) TOKOM B KOPOTKO3aMKHYTOH CEKIIMA OOMOTKH SIKOPSI

3) moTepsIMU HANPSDKCHUS B IIETOYHOM KOHTAKTE

28. Ha rpaduke wn300pakeHbl XapakTEPUCTHUKH TeHepaTopa
TMIOCTOSIHHOTO TOKA C HE3aBUCHMBIM B030yxkaeHueM. Kakue sto [/

XapaKTEePUCTUKU a
1) a) BHemHss, 0) peryIMpOBOYHAS
2) a) peryinupoBOYHasi, 0) BHEIIHSS 5

3) Jlast oTBETa Ha BOIPOC HEAOCTATOYHO JAHHBIX
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29. Kak cienyeT BKIIOYUTH OOMOTKH BO30Y)KJCHUSI KOMITAYHHOTO T€HEpaTOpa MOCTOSHHOTO TOKa,
4TOOBI YMEHBIIUTH BIUSHUE TOKA HATPY3KH HA HAMPSDKCHUE TeHepaTopa

1) CormacHo

2) Bcrpeuno

30. Kakas u3 pabounx XapakTepUCTHUK JBUTATEISI IOCTOSHHOTO TOKa N300paykeHbl Ha rpaduke

1) M(P)
2) 1a (P2)
3) n(P2)

5
31. IIpu mpouynx HEU3MEHHBIX YCIOBHUSIX HAIpsDKEHUE, MMOJBEICHHOE K 0OMOTKE
JBUTATENsl TMOCTOSHHOTO TOKAa HE3aBHCHUMOTO BO30YXKICHHS, yMEHBITWIOCh. Kak W3MeHHUIach
4acTOTa BpaLICHUS IBUTATEIsI

1) VBenuuuiach

2) YMeHbIIMIach

3) He usmenunach

32. Uto mpow30iieT, €Clii JBUTATENh IOCTOSHHOTO TOKa IOCIEIOBATEIBHOTO BO30YKICHUS
MOJKJIFOYUTH K CETH MIPU OTKIFOUEHHON MEXaHUUYECKON Harpy3ke Ha Bajly

1) JIBurateinb HE 3aIyCTUTCS

2) OOMOTKa AKOps Ieperpeercs

3) JlBurarenb MOWIET «B PA3HOCH

33. Kakas ceTh TpeOyeT MEHBILIEr0 pacxo/1a MeTajula Ha MPOBOa IPU PABHOM JUTMHE M OJAMHAKOBON
nepeaaBaeMoi MOITHOCTH

1) Cerp Hanpspkenuem 220/127 B

2) Certp nanpspxernem 380/220 B

3) Pacxox meraiuia Ha IpPOBO/A B HA3BaHHBIX CETSAX MPAKTHYECKH OJJMHAKOB

34. Kakoe HamnpsiKeHHE JOIMYCTHMO B 0CO00 OIMACHBIX YCIIOBUSIX
1) 12B
2) 36B
3) 380/220B
4) 660 B

35. Kakue yacTu 3JIeKTPOTEXHUYECKUX YCTAaHOBOK 3a3€MJISIOT
1) CoenuHEHHbIE C TOKOBEIYLIMMH JCTAISIMU

2) W3onupoBaHHBIC OT TOKOBEAYIIUX JICTAJICH

3. Tabnuna GopM TECTOBBIX 3aaHUI

Bcero T3 N3 aux xonmmuectso T3 B hopme
3aKPBITHIX OTKPBITBIX Ha Ha TIOPSI0K
COOTBETCTBUE
wT. % mT. % mT. % mT. %
100% 100 %
4. Tabnuiia OTBETOB K TECTOBBIM 3aJaHHSIM
Howmep Howmep Homep Howmep Howmep Howmep
TECTOBOT'O MIPABIIILHOTO TECTOBOTO MPABIIILHOTO TECTOBOTO MIPABIIILHOTO
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3amaHds | OTBeETa |  samamms | OTBETa | samamms | OTBETa

1 BapuaHT
1 3 13 1 25 2
2 3 14 1 26 3
3 3 15 1 27 3
4 3 16 1 28 3
5 1 17 3 29 2
6 3 18 3 30 2
7 4 19 1 31 3
8 3 20 2 32 2
9 1 21 2 33 2
10 2 22 3 34 3
11 3 23 3 35 3
12 3 24 2

2 BapuaHT
1 1 13 1 25 2
2 3 14 2 26 2
3 1 15 1 27 4
4 1 16 2 28 1
5 2 17 2 29 2
6 3 18 2 30 2
7 3 19 3 31 1
8 2 20 3 32 3
9 3 21 1 33 3
10 1 22 3 34 4
11 3 23 1 35 4
12 1 24 2

3 BapuaHT
1 2 13 2 25 3
2 2 14 2 26 2
3 2 15 2 27 2
4 3 16 2 28 2
5 3 17 2 29 3
6 3 18 1 30 2
7 2 19 1 31 2
8 2 20 2 32 2
9 2 21 2 33 4
10 1 22 2 34 4
11 2 23 1 35 2
12 1 24 1

4 BapuaHT
1 4 13 1 25 1
2 1 14 1 26 2
3 3 15 3 27 3
4 3 16 2 28 2
5 1 17 2 29 2
6 4 18 4 30 2
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7 3 19 2 31 1
8 3 20 1 32 2
9 2 21 2 33 4
10 1 22 2 34 4
11 1 23 4 35 3
12 1 24 3

5 BapuaHT
1 1 13 2 25 3
2 1 14 2 26 3
3 1 15 1 27 3
4 1 16 3 28 2
5 1 17 2 29 1
6 3 18 3 30 3
7 2 19 1 31 2
8 2 20 3 32 3
9 2 21 1 33 2
10 2 22 2 34 1
11 2 23 3 35 2
12 3 24 2

KommnekT onenounsix 3aganuil Ne 4 o Pazgeny 2 OnexrpoHuka, Tema 2.1 ®@uznueckue OCHOBBI
anexktponuku, Tema 2.2 I[lomympoBomHukoBbie mnpubopbl, Tema 2.3 HHTerpaabHbIE CXEMBbI
MHUKPORJIEKTPOHUKH, Tema 2.4 DIeKTpOHHbIE BBIIPSAMUTENN U crabunmzatopbl, Tema 2.5
DNIeKTPOHHBIE YCHIIUTENH, TeMa 2.6 DIeKTpOHHBIE TeHEPAaTOPhl U U3MEpPUTEIbHBIE TPHOOPHI, Tema
2.7 DneKkTpoHHbIE yCTPOWCTBA AaBTOMAaTUKM M  BBIUMCIMTEIBHOM TexHUKH, Tema 2.8
Mukpomnpoiieccopbl 1 MUKpo-OBM

1. Crnenmmdukanus banka TectoBbIX 3amanuii mo Pazneny 2 Dnexkrponuka, Tema 2.1 ®@usnueckue
OCHOBBI A1eKTpoHHKH, Tema 2.2 [TonynpoBoaaukoBbie mpudopsl, Tema 2.3 MHTETrpanbHbBIE CXEMBI
MHUKPORJIEKTPOHUKH, Tema 2.4 DIeKTpOHHbIE BBIIPSAMUTENN M crabunmzatopbl, Tema 2.5
DNIeKTPOHHBIE YCHIIUTENH, TeMa 2.6 DIeKTpOHHBIE TeHEPAaTOPhl U U3MEPUTEIbHBIE TPHOOPHI, Tema
2.7 DOneKTpoOHHbIE yCTPOWCTBA AaBTOMAaTUKM M  BBIUMCIMTEIBHOM TeXHUKH, Tema 2.8
Muxkpormpoiieccopsl ¥ MUKPO-OBM (AymnuTopHas camocTrosiTenbHas paboTa).

2. Conepxanue banka TeCTOBBIX 3aJlaHU

WNHcTpyKIus: BRIOEPUTE IPABUIIHHBIA OTBET.

BAPHUAHT 1

1. MOXHO JIi paccCMaTpUBaTh aTOM COCTOSIIIIMM M3 SIIPa, BOKPYT KOTOPOTO MO OMpPEACTICHHBIM
OopOUTaM JABHXKYTCS SJCKTPOHBI

1) MoxHo

2) Henb3s

3) B omHuX ciy4asx MOXHO, B APYTHX HENb3sI

2. Kak BiausitoT 1e(eKThl KPHCTAUTMYECKOM PEIIETKH Ha MPOBOIUMOCTD KPUCTAJIA
1) He Bnustor

2) YBeIMUUBAIOT

3) VYmeHbmamoT



3.

1)
2)
3)

4.

1)
2)

5.

1)
2)
3)

6.
1)
2)
3)

7.
1)
2)
3)

8.

1)
2)
3)

9.
1)
2)
3)
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HazoBute cBOOOIHBIC HOCHUTENH 3apsi/ia: a) B KPUCTAIIC KPEMHHS C IIPUMECHIO MBIIIbsIKa (5-
BAJICHTHBIN), 0) B KpUCTAJIJIe TepMaHUs C IPUMECHIO UHANA (3-BaJICHTHBII)

a), 0) SIIEKTPOHBI

a) ABIPKH, 0) AIIEKTPOHBI

a) SJIEKTPOHBI, 0) IBIPKU

Kakue HocuTenu 3apsga NPOHUKAIOT CKBO3b IOTEHIMAIBHBIM Oapbep BCIEIACTBHE
TyHEeNbHOTO 3 dekra

OcHOBHBIE

HeocHoBHEIe

Kak u3mensiercs mpoOWBHOE HANpsDKEHUE TUOJA C YBEIMUYEHUEM Temmeparypbl oT 0 1o
70°C

VYBennuuBaeTcs

VMmenpmaercs

DTO 3aBUCHUT OT Marepuaia Iuoja

Kakue nuoapl HCTIONB3YIOT 7S TEHEPAIMU AIEKTPUISCKUX KoJeOaHuit

['enepatopsl AIEKTPUIECKUX KOJIEOAHUI MOTYT OBITh TOCTPOEHBI TOJIHKO Ha TPUOAX
NmMnynbscHbIE TUOABI

TyHHENbHBIE TUOIBI

VYKaxuTe NoJapHOCTh HANPSHKEHUS Ha KOJUIEKTOPE TPAaH3UCTOpA M-p-1 -TUIIA
Tlmroc

Munyc
JIro0as
Kak wu3mensiercss TOK CTOKa MpU YBEJIMYEHUM HAIPSIKEHUS Ha
7]
3aTBOpE sl bl f-rilh 4
He mensercs - +1f -
o Kawan gJundy! ’ 7

VY BeIMYMBACTCS : m_
YMeHbIIaeTcs n-run_J

U- R.u uﬂbﬂ'
KaxkoBa mpupojia CBETOBOTO U3TyUYECHHS I
BomnnoBas
KBanroBas

JBoiicTBEHHAs: — KBAHTOBO-BOJIHOBASI

10. KakuwM siBieHHEM 00YCIIOBJIEH TOK JUHOIOB (DOTOYMHOXKHUTEIS

1)
2)
3)

SIBnenuem hoTosMHCCUU
SIBrieHMEM BTOPUYHON SMHUCCUU
W Ttem u 1pyrum sBiieHUEM

11. Kakumu cBOOOTHBIMUA HOCUTEIISIMH 3apsJI0OB OOYCIIOBIIEH TOK B OOBIYHOM PE3UCTOPE

1)
2)
3)

OnexTpoHaMu
Hpipramu
W snextponamu, u IbIpKaMu

12.Tlpn kakux 3HAYCHHUSX CBETOBOIO TMOTOKa (hoTope3ucTop oO0aagaeT MaKCHUMaIbHOM

YYBCTBUTCIIBHOCTBIO
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1) Tlpu manbix
2) Ilpu Gompimx
3) UyBCTBHTEIBHOCTH HE 3aBHCUT OT CBETOBOT'O MTOTOKA

13. KakoBo cooTHomieHue Mexay Tokamu I3 uw I, B o
MPHUBEICHHBIX CXeMax \l\
2) |1< |2 IIT R, IZT A
3) |1z |2 e Vi
‘—_“Oftt #—-_Ofa

14. KakuM JOKHO OBITH COOTHOIICHHE MEXIY MPSMBIM U
oOpaTHBIM compoTuBlieHHEM auoga Rpp u Ropp B cxeMe OJHOMONYIIEPHOTHOTO
BBITIPSIMUATEIIS
1) Rmp> Rogp
2) Rmp< Rosp
3) Rir= Rogsp
4) Rpp<< Rogp

15. Vkaxure, kakoBa ¢opma TOKa, MPOXOJAIIETO 4Yepe3 KaKIbIi JHOJI MOCTOBOM CXEMBI
01HO()a3HOTO BBHIIPSIMUTEIS

o w0 %T/\ “

" WAL e Sa
1 e 0 a 2 5y b
1) PucyHok a)

2) Pucynok 0)
3) PucyHok B)

16. BeiGepute mapameTpbl, COOTBETCTBYIOIINE HACATBHOMY AWONY UL Tpex(a3zHOU CXEMBbI
BBINPSAMIICHUS
l) RHP =1-+10 OM, Rogp = 100 + 200 kOMm
2) Rpp =0, Rogp = 100 + 200 kOm
3) Rmp =0, Ropp =0
4) RHP =1=+10 OM, ROBP =0

17.B kakux mpenenax HEOOXOIUMO HM3MEHHUTH BpeMsl TOJa4yu
YIPABIAIONIETO HUMIYJIbCa, YTOOBI TOK B HAarpyske H3MEHSJICS OT
MaKCHMaJIbHOTO 3HAYCHUS 10 HYJISA

1) 0<ty<T

2) T/4 <ty<T/2
3) 0<ty<T/4

4) 0<ty<T/2

18. Kakoif Tunm Harpy3ku oOecrmeunBaeT OoJjiee pPaBHOMEPHOE YCHICHHE B IIHPOKOM
JMarna3o0He 4acToT

1. Pe3ucTuBHBIi

2. WHAyKTUBHBII

3. CMemaHHBIN
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CXEMEC

19. KakuMu  3JIEKTPHUYCCKUMH  [TapaMeTpaMu  OMpejeisieTcsi 3HaueHne Rg B
MpeIBAPUTENBHOTO Kackaaa Y HU

1) Hanpsokerusimu E¢ 1 Ugyg

2) Tonbko HanpspkeHueM Uy

3) Tonbko ToKOM Ig0

4) Bemuuunamu E, Ug,o 1 Igo

20. BeiGepute mpaBmibHOE COOTHOIIEHHE MeXay R; u Ry B cxeme

1)
2)
3)
4)

21.

1) Uspix <Uoc v yoe
2) Uppix > Uoc o
3) Usnix =Uoc O
22. Boibepure  NpaBHJIBHOE  COOTHOILICHME  MEXAY EMKOCTHBIM  COIPOTHBIICHHEM

JIBYXTaKTHOTO TPAH3UCTOPHOIO YCHJIUTENS MOIIHOCTH, IPHU

KOTOpOM OyJieT o0ecreueH pexxum B
R1> Rz
R1< Rz
R1=R;
Ri>>R,

KakoBo cootHomenue mexay HanpsokeHussMu Ugpix ¥ Uoc
korga Koc = K (1 + K), ecmm K — xosddunmenT ycuienus
YCUJIUTENS, HE OXBAaYeHHOTO oOpaTHOW cBs3blo, Koc —
KO(DPUIIMEHT YCHJICHUS YCHUJIUTENS, OXBAYCHHOTO OOpaTHOM
CBSI3bIO

pa3ieTUTENHPHOTO KOHJAECHCaTopa Xc M BXOAHBIM COMPOTHUBICHHUEM IOCIIEIYIOUIETO
Kackaja B CXEME JBYXKACKaJHOTO YCHIIUTENs C €MKOCTHOMU
CBSI3BIO

1) XC >RBX
2) Xc=Rpx
3) XC <RBX
4) XC <<RBX

23. Kak m3meHutcst HampspbkeHHe Ha KoiutekTope Ux pac B CXeMe Kackala B HMITYJIBCHOM
pexume paboThl TPaH3UCTOPa MPU YBEIMUCHUH TOKA 0a3bl 10 Ipg

~lyy
1) Ugnac yBeTHUHUTCS

2) Ugpac YMEHBIIUTCS
3) Uxuac HE U3MCHHUTCS
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24. YeMm oTMUaeTCA aBTOTEHEPATOP OT YCHIIHTEIIS
1) XapakTepom Harpy3ku
2) BuuoMm ycmiImTenapHOTO IEMEHTa
3) Hanu4mem monoxurenbHONH 0OpaTHOM CBSI3H

25. KomniekTop TpaH3UCTOpa COEIUMHWIN Yepe3 €MKOCTh C 0a3oil.
byner nu mpu 3TOM JEWCTBOBATH IOJIOKUTENbHAs OOpaTHas
CBA3b B CXEMC

1) Ja
2) Her
3) DTO 3aBHCHT OT 3HAUCHUS] EMKOCTH

26. B kakoil W3 MPUBEICHHBIX cXeM u3MeHeHue T3 = RC BBI30BET M3MEHEHHE MEpHoja
CJICIOBAaHUSI BBIXOAHBIX UMITYJIHCOB

1) B cxeme Ha pHCYHKE a)
2) B cxeme Ha pucyHke 0)
3) B obenx cxemax

27. Kakumu napamMeTpamMmu CXEMBI CUMMETPUYHOTO
MyJIBTUBUOPATOpA OIpeneseTcs] JIUTEIbHOCTh UMITYJIbCOB Ha
KOJIJICKTOPAxX TPaH3MCTOpa

1) TlocrosiHHOM BpeMeHH 3apsiaku T3 = Ry C
2) TlocrosiHHOM BpeMeHH nepe3apsiaku T = Rg C
3) 13Uy

28. Uepes kakoi 3JEKTPOJ TPYOKH 3aMBIKACTCS OCHOBHAS 4acTh
AHOJIHOTO TOKa
1) Yepes nepBbiii aHO
2) UYepes BTOPOI aHOA
3) Uepes akBajgar

29. Kakue HampaBieHHMsS XapaKTepHBbI JJIsl COBEPIICHCTBOBAHUS
AJIEMEHTHOH 0a3bl AIIEKTPOHUKH

1) TloBbllieHNE HAIGKHOCTH

2) CHmkeHme moTpedIsIeMOit MOIITHOCTH

3) MuHuaTopuU3anus

4) Bce nepeunciieHHbIE

30. Kakrie MUKpOCXeMBI Ha3bIBAOTCSI THOPUTHBIMHU

1) B KOTOpBIX UCIIOJIL3YIOTCSI TOHKHE M TOJICTBIC IICHKU

2) B KOTOPBIX UCIONB3YIOTCS TACCHBHBIC M AKTUBHBIC JIEMEHTHI
3) B KOTOPBIX UCIOJIB3YIOTCS IJICHOYHBIC U HABCCHBIC 3JICMCHTBI
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31. Kakrie KOMITOHEHTBI BKIIFOYAIOTCS B TACThI, UCIOIb3YeMbIC /ISl HAHECEHHSI MTPOBOISIIUX H
PE3UCTUBHBIX TOJICTHIX IICHOK

1) CMech NOPOIIKOB IParoleHHbIX METAIJIOB CO CTEKIIOM

2) Iloporok Tutanara Gapus

3) TlopoIiok U3 CerHETOKEPAMUKHU

32. Kakum 00pa3oM 3anumiaroT IMOJUIOKKY OT 3arps3HEHUs NpU BaKyyMHOM HaIlbUICHUH
TOHKOM TJIEHKHU

1) I'myOOKHM BakyyMOM

2) DkpaHOM

3) Tlogorpesom

33. Kakoii ¢orope3uct Ham0 NPUMEHUTH, YTOOBI COXPAHUTh YYacCTKU (HOTOPE3HUCTHBHOU
IUIEHKH TI0J] 3aTeHEHHBIMH yJacTKamu (hoTorrabioHa

1) Tlo3uTHBHBIN

2) HeratuBHbIit

3) MOKHO TOT U APYroit

34. YeM 00BsicHSIETCS MPUMEHEHUE B KAUECTBE OCHOBBI MUKPOCXEM KPEMHHUS, a HE TepMaHus
1) CgolicTBaMH IJICHKH U3 JTUOKCHUIa KPEMHUS

2) PaboTocrmocoOHOCTHIO KPEMHHSI TP BHICOKHUX TEMIIEpaTypax

3) Tewm u apyrum

35. Kakue MEUKpOCXEeMbI Ha3bIBAIOT COBMEIICHHBIMU
1) TlocTpoeHHBIEC HA TOHKHMX M TOJICTBIX IIEHKAX
2) TlocTpoeHHbBIC Ha MJICHOYHBIX M IIAHAPHO-IMTUTAKCUATBHBIX JJIEMEHTAX

36. MOXHO JT1 HAPACTUTH SMUTAKCHATIBHBII CJIOH C 3aJaHHBIM TUIIOM IPOBOJUMOCTH
1) MosxHo
2) Henb3s

37. Kakue 31eMeHTHI MOJTyIPOBOAHUKOBON MHUKPOCXEMBI HENb3sl MOJYYUTh C NOMOLIBIO p-7i-
nepexoja

1) KoHaeHcaTOphI U pe3UCTOPBI

2) JIuoasl U TPAH3UCTOPBI

3) TpancdopMaTopbl U HHAYKTHBHBIC KATYIIKU

4) Bce nepeunciieHHbIE

BAPUAHT 2

1. KaxoBsl: a) pazMephbl 2JIEKTPOHA, 0) MacChl JJIEKTPOHA

1) a), 0) cpaBHUMEI C pa3MepaMH U Maccoii siapa

2) a), 0) mpeHeOPEKMMO MaJIbI

3) a) cpaBHUMBI C pa3MepaMu ¥ Maccoi siyipa, 0) mpeHeOpeKUMO Masia

2. Ot 4ero 3aBHCHUT 3HAYCHUE PUMECHOMH 3JICKTPOIPOBOAHOCTH KpUCTAILIA
1) Ot marepuana npuMecH

2) Ot KoiM4ecTBa MPUMECH

3) Ot Toro u OT APYroro
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3. K kpucramty p-TUma MOAKIIOYEH IUIOC MCTOYHHKA HAMPSDKCHUS, K KPUCTALTY n-THIA —
muHyc. Kakuie HocuTenn 3apsaa 00eCIeunBaroT MPOX0XKICHHE TOKA Yepe3 p-n-mepexo

1) OcHoBHbIE

2) HeocHoBHbIC

4. Yem 00BSACHSAIOTCS EMKOCTHBIC CBOICTBA p-n-Tiepexo/ia
1) BO3HHMKHOBEHHEM JBYX Pa3HOMMEHHBIX OOBEMHBIX 3apsI0B
2) HenoctaTo4HO MJIOTHBIM COCAMHEHUEM KPUCTAIUIOB PA3HOTO TUIIA

5. C kakoit LECJIBIO MOIITHBIC TUOAbI U3TOTOBJIAIOT B MACCUBHBIX MCTAJUIMYCCKUX KOPITyCax
1) JInst mOBBIMICHUS TIPOYHOCTH

2) Jlnst aydinero oTBoJa TEIIOTHI

3) st MOBBIIIEHUST IPOOUBHOTO HATIPSKEHHUS

6. B xakoM HampaBlIEHUHU BKIIIOYAETCSI SMUTTEPHBIX U KOJUIEKTOPHBIHN p-T-TIepexo/abl
1) DTo 3aBUCHT OT THUIA TpaH3KCTOPa (P-TI-p WIH M-P-TI- TUTIA)

2) DMHTTEPHBIH — B IPSIMOM, KOJJICKTOPHBIN — B 00OpaTHOM

3) O6a — B IpsSIMOM HamNpaBJICHUH

4) DMUTTEpHBIN — B 00paTHOM, KOJUIEKTOPHBIN — B IIPSIMOM

7. Y Kakux TPaH3MCTOPOB 0OJIbIIas YyCTOMYUBOCTE K pauaiiu
1) V nmoneBbix

2) Y OMIONSpHBIX

3) OnunHakoBas

8. VY kakoro TpaH3ucTOpa BXOAHOE COMPOTUBIICHHE MAKCHMAIBLHO
1) VY oumnonspaoro

2) VY moseBoro ¢ 3aTBOPOM B BHJIE P-TI-TIepexo/ia

3) YV MJII-Tpan3ucropa

9. 3aBucHT M SHEPTUsA OT HUHTEHCUBHOCTH CBETOBOT'O NMOTOKa @
1) DT0 3aBUCHT OT CHIEKTPAIBLHOTO COCTaBa U3ITYUCHHS

2) Ja

3) Her

10. Kak noBnusier Ha paboTy (OTOYMHOXKHUTENST KOPOTKOE 3aMbIKaHHE
Ha y4acTke R;

1) VYxynmaercs 4yBCTBUTEIBHOCTE DY

2) DDV BBIAACT U3 CTPOS

3) Tlonesusiit Tok I, ymageT 1o Hyas

11. Kakumu cBOOOTHBIMU HOCUTEIISIMH 3apSIOB O0YCIIOBIICH TOK B (JOTOPE3UCTOPE
1) DuexTpoHamu

2) Jsipkamu

3) U snexTpoHamH, U ABIPKaMH

12. Kakoe pasiauuue CyIIeCTBYET MEXIY (OTOIMOMAOM W OOBIYHBIM IOJYIPOBOIHUKOBBIM
JINOJIOM

1) TpuHIMTIHATBEHOE

2) KoHcTpyKTHBHOE



3)

13.

1)
2)
3)

14.

1)
2)
3)

15.

1)
2)
3)

16.

1)
2)
3)

17.

1)
2)
3)

18.

1)
2)
3)

19.
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OYHKIIMOHATBLHOE

Haitagute npaBuiibHOE COOTHOIIEHHWE MEXKIY TOKaMu 1 1 ® \
|, B maHHBIX cxeMax \

> |
|i |§ I,l . B

|1z|2

Kaxum JOJIZKHO OBITh COOTHOIIIEHHUE MCXKAY MNpPAMBIM
CONIPOTHBIIGHUEM JHoAa Rpp ©  cOmpoTHBIEHHMEM Harpy3ku Ry B CXeMe
OIHOIIOJYIICPHUOAHOTO BBIITPAMUTEIIA

Ru~ Rup

Ru> Rpp

Ru< Rpp

KakoBo cooTHOmIEHHE MEXAy TOKa3aHUSIMHU aMIIEPMETPOB,
pearupymroInux Ha JISHCTBYMOIEe 3HAUYCHUE TOKA, OJWH U3
KOTOPBIX  BKIIOYEH B [eNb  BTOPUYHOH  OOMOTKH
Tparcopmaropa, a Apyroi — B 1ens Ry

|2>|H

|2<|H

|2 = IH

Kak orpaxkaercs Ha paboTe BBIIPSAMUTEINS TOT (DAKT, YTO AMOJBI HE HICaATHHBI
YBenuuuBaeTcss 00paTHOE HAIIPSHKEHUE Ha JUOJIC

YMeHblIaeTcs cpeHee 3Ha4eHUEe BBITPSIMICHHOTO TOKA M HAIPSKEHUS
Hckaxaercst popma Toka B Harpy3Ke

Onpenenure MakCHUMajdbHO  BO3MOXHOE 3HauyeHHMe Toka lp B THPUCTOPHOM
OJIHOIOJIYTIEPUOTHOM BBITIPSIMUTENIE

o =0,636 1,
lp=0,3181,,
o =0,827 1,
Omnpenenure Ko3(Q(PUIHUEHT yCHUJICHHE TPEXKAaCKaJHOTO YCHIMTENs B Jenubenax, eciu

KXKIBIH KackaJl 00eCrieunBaeT JECSITUKPATHOE YCUIICHUE
60

30

1000

Kak noBnuser yBenuueHue compoTuBieHUs Ry B cxeme npenBaputenbHOro kackaga Y HY
Ha MOJI0KeHue JIMHuM Harpy3ku CD
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1) VYron nakioHa o nuauU CD yBenuuurcs

2) VYrona nakiona o uHEA CD yMEHBIIUTCS

3) Jlunus CD casuHeTcs BIpaBo 0¢3 M3MCHEHHS HAKJIOHA
4) Jlunus CD cnBuHeTCs BiIeBO 0€3 H3MEHEHHS HAKIOHA

20. Kak m3menutcst KITJ[ cxembl, eciiy IBYXTaKTHBIN yCHIIUTEIh
OyzeT nepeBeieH u3 pexnma BB pexum A

1) KIIJI He uaMeHuTCS

2) KIIJ] ymeHbImTCs

3) KIIJI yBemuuntcs

21. Kak wW3MEHUTCS HampspKeHHe OOpaTHOW CBS3M B CXEMe
YCUJIMTENS] C OTPHULATEIIbHOM OOpaTHOM CBS3bIO, €CIH
pesucrop Ry 3anryHTHpOBAaTh EMKOCTHIO

1) Upc HE U3MEHHTCS

2) Uoc yBemuuutcs

3) Uopc yMeHbIIUTCS

22. B xakoit u3 cxem Oynmer obecrieueHo Oojiee paBHOMEPHOE YCHJICHUE B
paboyem muanazoHe 4acToT

a)
1) B cxeme a)
2) B cxeme 0)
3) B obenx cxemax paBHOMEPHOCTh YCHJICHHS OJMHAKOBA

23. KakoBO COOTHOIIEHHWE MEXKIYy JECUCTBYIOIIMMHU 3HAYCHUSIMH
MIEPEMCHHBIX COCTABJISIONIMX TOKA KOJUICKTOPA ik M TOKAa B KOHTYPE IkoHT
B PE30HAHCHOM pEXKHUME B CXE€ME PE30HAHCHOTO TPaH3UCTOPHOTO
YCUIIUTENSA

1) Ik > lkont
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2) Ik = IKOHT
3) Ik < lkonT

24. T1pu cOopke cxeMbl aBTOTeHepaTopa ObLIIO HAPYIIIEHO yCJIoBHE OamaHca
¢a3. Kakum 00pa3oM MOKHO 00ECTIEUUTh BBIMIOJTHEHUE ATOTO YCIOBUS

1) TlomeHsaTs MecTaMu IPOBOA, HayIHe K Cy

2) 3ameHHTH KaTymiky LocHa Ipyryro

3) TlomensTh MecTaMu TPOBOIA, UAyIIKE K Loc

25. O0s13aTeNIPHO M BBIAEPKUBATh TAKOE COOTHOIIECHHUE  MEXKIY
mapaMeTpaMH IelH, TMPU KOTOPOM Ka)kJ0€ 3BEHO oOecrednT
OJIMHAKOBBIN CIBUT 110 (haze

1) Ja

2) Her

3) DTO 3aBHUCHT OT YaCTOTHI TCHEPUPYEMBIX KOJICOaHUI

26. IIpn kakoMm cooTHouieHnu Mexny T3 = RC u Bpemenem 3apsaku T3 B
cxemMe Oyner obecriedeHa XopomIas JIMHEHHOCTh  BBIXOJIHOTO
HaIpsDKeHUS

1) 13< T3

2) T3~ T3

3) T3>> T3

4) T3> T3

27. KakoBo cooTHomeHue Mexay HanpspkeHusmu Ha C1 u Co B mepuoj
BpeMeHH, koraa T1 oTkpeIT, a T, 3anepr

1) uci<ucs

2) uci>ucy

3) uci=uc

28. B kakoii TOuke Ha TPOJOJIBHOW OCH TPYOKH 3JIEKTPOHBI WMEIOT
MaKCHUMaJIbHYIO CKOPOCTh

1) 3a mepBBIM aHOIOM

2) 3a BTOPBIM aHOJIOM

3) 3a mmacTuHaMHU

4) 'V skpaHa

29. Kakue ocobennoctu xapakrepssl a1 UMC u BUC
1) MuHHATIOPHOCTH

2) CokpaleHre BHYTPEHHUX COCTUHUTEIbHBIX JTHHUM
3) KoMIiekcHOe H3rOTOBIEHNE

4) Bce nepeuynciIcHHBIC

30. Kakue snements! B tTubpuaasix UMC nenecoobpasHo enaTh HABECHBIMU
1) TpaH3UCTOPBI U HHIYKTUBHBIC KATYIIKHA

2) Pe3ucTophl U KOHIEHCATOPHI

3) Pesuctopsl u TpaHchOPMATOPEI



31.

1)
2)
3)

32.

1)
2)
3)

33.

1)
2)
3)

34.

1)
2)

3)
4)

35.

1)
2)
3)

36.

1)
2)
3)

37.

1)
2)
3)

1)
2)
3)
4)
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Kakum oOpazom oOecrieunBaeTcsi BbICOKAash TOYHOCTh  IApaMETPOB  DJIEMEHTOB
TOJICTOIIJIICHOYHbIX CXEM

[Tog6opom cocTaBa macTbl

N3menenuem pa3smepoB

Tepmuueckoit oopadoTkoit mpu 1000K

B kakux cinyyasx meiaecooOpa3Ho MPUMEHSATh METOJ KaTOJHOTO PacIbLICHUS
IIpu cozpanum NpoBOISAIINX IJIEHOK
[Ipu co3znanum pe3UCTUBHBIX MNIEHOK
IIpu cozpanum TYromIaBKux MiIeHOK

Korna cmbiBaroT poTopesnct
[Tocne oGmydyeHus

ITocne nposiBneHus

Ilocne HaBUICHHUS TOHKOM IJIICHKH

Kakne ¢QyHKUMM BBIMONHAET TIUIEHKA JMOKCHJA KpPEMHHUS B  IOJYIPOBOJHUKOBBIX
MHUKpPOCXEMax

3ammTa MEKPOOOIaCcTH OT 3arps3HCHHI

CoyXuT 118 CcO3JaHusl MAacOK IIpH BBEIEHUHU JIETHPYIOIIMX IIPUMECEl B CTPOro
orpezieNieHHbIE MUKPOOOIacTu

N3onupyer 31eMEHThI MUKPOCXEMBI

Bce nepeuuncnennbie

K kaxoit crenenn unrerpanuu otocarcss UMC, coaepsxkamue S00 JOrn4ecKux 3J1€MEHTOB
K manon

K cpenneit

K BrICOKOI

TonumHa  KpEeMHUEBOM  MOHOKpUCTaUIMUeckod  mactuHel 0,2 MM,  TOJIIMHA
SMUTAKCUATBHOTO C0s1 15 MKM. YKaXXuTe TOIIMHY MHOTOCIIOWHOW CTPYKTYpPhI

215 MM

230 MM

430 MKM

Kakum o6pazom hopMHpYIOTCSI TPAaH3UCTOPHI B «KapMaHaX)»
HNuddysueit npumeceit uepes mMoBTOPHO cPopMUPOBAHHBIC MACKH
OMHOBPEMEHHO C «KapMaHaMU» C TIOMOMIBIO YCIOKHEHHBIX MacOK
Tem u gpyrum cnocobom

BAPHUAHT 3

JlaiiTe onpeneneHue 3IeKTPOMarHuTHOTO MOJIs

Bun marepun

Bonnsr

Kopnyckyinbl

JlnanekTuyeckoe eIMHCTBO JAaHHBIX BBILIE ONPEACICHUI

I'me oOpasyrorcsi cBOOOIHBIE HOCUTENM 3apsia HpPU BBEIECHHUH CYpPbMBbI (5-BaJeHTHas) B
Ka4yeCTBE IPUMECH B T€pMaHUI



1)
2)
3)

1)
2)

1)
2)
3)

1)
2)
3)

1)
2)
3)
4)

1)
2)
3)

1)
2)
3)

1)
2)
3)

10.

1)
2)
3)

11.
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DIEKTPOHBI — B 30HE ITPOBOJIUMOCTH, ABIPKH — B BaJIECHTHOM 30HE
DNEKTPOHBI — B 30HE TPOBOJUMOCTH, IBIPKH — B IPUMECHOU 30HE
DIEKTPOHBI — B IPUMECHOM 30HE, IBIPKU — B 30HE IPOBOJUMOCTH

Uem 00BsICHAETCS HETMHEWHOCTD BOJIBT-aMIIEPHOM XapaKTEPUCTUKU p-n-TIepexoa
JedekraMu KpUCTAITMUECKON CTPYKTYPBI
BenTtunbHbIMU CBOMICTBAaMU

VYKaxuTe OCHOBHOE JOCTOMHCTBO TOUYEYHOI'O THOJA
Maisie pazmepsl

[IpocToTa KOHCTpYKIIMH

Maritas eMKOCTbh p-n-niepexona

Kakue nuoapl mpuMEHSIOT JIJ1s1 BEIIPSIMIICHUS] IEPEMEHHOTO TOKa
IInockocTHEIC

ToueuHsle

Te u npyrue

Kakve  KOHCTpYKTHBHBIE  OCOOEHHOCTH  NPHUHIIUIHAIBHO
OTIMYAIOT 0a3y OT IMHUTTEPA U KOJUIEKTOpa

Tommuna

Tun npumecu

Konuenrpauus npumecu

CC YKa3aHHBIC BBIIIC

VY KakuxX TpPaH3UCTOPOB MEHBIIIEE BIUSHUE TEMIIEpATyphl Ha MapaMeTphl
V nosneBbIx

Y OunossipHBIX

OnuHakoBast

Kakum criocoOoM Helb3st TepeBECTH TUPUCTOP U3 OTKPHITOIO COCTOSHUS B 3aKPBITOE
VYMeHbIIECHUEM /10 HYJISl HANPSKEHUSI HA OCHOBHBIX JIEKTPOJaxX

M3MeHeHneM NoJIIpHOCTY HANPSKEHUS] HA OCHOBHBIX 3JIEKTPOAAX

V3MeHeHreM NOJISIPHOCTH HAIIPSKEHMSI Ha YIPABIISIOIEM YJIEKTPOE

Kak mensieTcss HauanbHash CKOPOCTh SMUTHPYEMOTO JJICKTPOHA NPH YBEIHMYCHUH PAOOTHI
BBIXO0J1a

VBenuuusaeTcs

VYMeHbIaeTcs

OcTaeTcs HEM3MEHHO

14
KakoBo cooTHomeHne Mexnay Tokamu I, m I B cxeme = .~
EY

(hOTOYMHOKHUTEIIS

l = Ik

1>

<l

Ob6mamaer hiis s MTOJTYTTPOBOTHUKOBBIH dboTopesucTop

OJIHOCTOPOHHEU MPOBOJAUMOCTBIO



1)
2)
3)

12.

1)
2)

13.

1)
2)
3)

14.

1)
2)
3)

15.

1)
2)

16.

1)
2)
3)

17.

1)
2)
3)

18.

1)
2)
3)

19.
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a
Her
DTO 3aBUCHUT OT MaTepuaia, i3 KOTOpOro OH U3rOTOBJICH

MO03KHO 7T KCTIOJIB30BaTh HEOCBEIICHHBIA (POTOAMO/T B KAUE€CTBE BHIIPSIMHUTEIIS

[a
Her

KakoBo BIMsHHME 53JCKTPOHOB, HAKAIUIMBAIOMIMXCS B 0a3e (OTOTpaH3UCTOpa, Ha
YyBCTBUTEIHHOCTh MprOOpa

VY MEHBINIAIOT YYBCTBUTEILHOCTD

VY BEJIMYMBAIOT YYBCTBUTEIBLHOCTh

He BiusitoT Ha 4yBCTBUTEIHHOCTD

Kaxoe nHanpspkeHue 3apuKcupyeT BOJIbTMETP, MOAKIIOUEHHBII obp

K Ry ® mporpaayupoBaHHBIA B CPEIAHUX 3HAYEHUAX Tp i
HanpspbkeHus, ecnu Uy, =282 B —s Y

Uo =141 B % l l"z 7 Bl | |4
Uo =127B o

Uy =90B

KakoBbl noka3zaHusi aMIEpPMETPOB, PEArUPYIOLIUX Ha CpelHEe

3HAYE€HHUE TOKA, OJUH U3 KOTOPBIX BKJIIOYEH B II€NIb BTOPUYHOMI

00MOTKHM TpaHchopmaropa, a Apyroi — B 1enb Ry

|02: |0H:O,91|2 o

|02:0, IOH:019 I, 5

Bo3sMmoxxHO I HemocpeacTBEeHHOe NojakioueHue (6e3 Tpanchopmaropa) tpexdazHOro

BBITIPSIMUTEIS K 3aKHUMaM Tpex(a3HoH ceTH
Bo3moxno

Hepo3moxkHO

OTO0 3aBUCUT OT KOHKPETHBIX YCIOBHS

Kax n3menurcst Usg npu ymeHbIieHUH Ry o )
VBemnmunTcs | Rg %%l
YMEHBIIUTCS 3 b .§ [] A
Craner oTpHLIaTEIbHBIM 4.5

O
Kakoif mapameTp MOJE3HOr0 CUTHaja MCKaXaeTcs 3a CYET HEJIMHEWHOCTH YCHIIMTENIbHBIX

DJIEMEHTOB (AJIEKTPOHHBIX JIAMIT U TPAH3UCTOPOB)
Yacrora curnana

®opMa cursana

W gactora, u popma

K kakuM mociencTBHsAM NPUBEIET yBEIMYeHHE Ry B cXeMe NpenBapUTENBHOIO KacKaaa
YHUY B cityyae, npUBeICHHOM Ha PUCYHKE
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1) K yMeHBIICHUIO aMILUTUTY bl BBIXOHOTO HAMPSHKCHHS

2) K yBenM4eHUI0 aMIUIUTYbI BEIXOTHOTO HATIPSHKECHHS

3) K uckaxxeHuio GOpMbI YCHIMBAEMOI'0 CHTHAJIA

20. Kakas u3 cxem OyzeT XapakTepru30BaThCsl MEHBIIMMHU YaCTOTHBIMU UCKAKEHUSIMU

Oty ' o6
R,
| o Rl !
' To
o—
Lypx 4 5
0 (@} Q+
) 6) o
1) Cxema a)
2) Cxema 0)

3) O06e cxembl PaBHOIICHHBI

21. N3 Kakux pe3ucCTOpPOB COCTABJIEHBI JEIHUTENIN TOCTOSIHHOTO |
[ICPEMEHHOT0 HANpPSUKEHWH B CXEME YCWIHTENS C OTPUIATEIbHON
00paTHO¥ CBS3BIO

1) Henurens U=: R; Ry; nemurens U.: R; R,

2) Hemutens U=: R; Ry Rg; nemutens U.: R Ry

3) Hemurens U=: Ry Ry; memurens U.: Ry Ry Rk

4) Hemurens U=: R; Ry Ry; nemurens U.: R; Ry Rk

22. Kakum 10KHO OBITH COOTHOIIEHUE MKy Ry, Ry, Ros, 4T00BI
oOecrieunBaliCsi  OJMHAKOBBI  pEXHM TOKOS BCEX  Tpex
tpansuctopoB T1, T2, T3 B cxeme YIIT npsimoro ycunenus

1) R31 =R =Rx;

2) R31<R»<Rxp

3) R31>Ry»>Ry

23. Jnst u3MeHeHUs MIEPEeMEHHOTO HaNpsHKEHUS Ha KOHTYpPE B CXeMe
PE30HAHCHOTO TPaH3UCTOPHOTO YCHIIUTENS HCIIONB3YIOT
CIeNUaIbHbI  KaTOMHBIM BOJAbTMETp. Kakum m0mkHO OBITH
CONPOTHUBIIEHHUE BOJIBTMETPA Ry MO CpaBHEHHUIO C COMPOTUBICHUEM
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KOHTYpa Ry pg3, YTOOBI BOIBTMETP CYLIECTBEHHO HE BIIHAN HAa pabOTY YCHUITHTENS
1) Rv>Rxepe3
2) Rv~Rkpe3
3) Rv<Rkrpes

24. Kakue mapaMeTpbl CXeMbl HaJl0 U3MEHHUTh, YTOOBI 00ECIICUUThH YCIOBHUE i
OaylaHca aMIUTATY/IbI

1) 3nauenwue Eg

2) 3uauenue koddduirenta tpanchopmaru Mexky Ly u Loc

3) CootHomienus Mmexxay Ry u R;

25. Kak Hago uaMeHuTts napamerpsl nenu RC, 4ToObl yBEIHUUTH YacTOTY
reHepUpyeMBbIX KoJieOaHuil B /iBa pa3a

1) VYmenbmuth R B 1Ba pasa

2) Ywmensmmuts C B JBa pasza

3) Ywmensumts u R, u C B V2 pa3

26.B kakoil W3 TPHUBENCHHBIX CXEM BpeMsl pa3psAKd KOHJACHcATopa
JIOJDKHO OBITH CTPOTO JINMUTHPOBAHO

1) B oOeux cxemax
2) B cxeme Ha puUCyHKE a)
3) B cxeme Ha pucyHke 0)

27.B cxeme cummeTpu4HOro mynbtuBuOpatopa T1 = To. Kakum Oyner cooTHOIIEHHE MEXKIY
Tim Tz, ecu C1> Co

1) T1 = Tz
2) T:i>T>
3) Ti<T>

28. Bribepute 3aBUCHUMOCTb, KoTopas COOTBETCTBYET JTUHEHHO-U3MEHSIOIIEMYCSI
nUI1000pa3HOMY HAPSHKEHUTO

1) u=kt

2) u=kt

3) u=k/t

29. Kakoii 2IeMEeHT 3JIeKTPOHHBIX CXEM SBJISCTCS aKTHBHBIM
1) Konpgencatop



2)
3)
4)

30.

1)
2)
3)
4)

31.

1)
2)
3)
4)

32.

1)
2)
3)

33.

1)
2)
3)

34.

1)
2)
3)

35.

1)
2)
3)

36.

1)
2)
3)

37.

1)
2)
3)
4)
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Tpancdopmarop
Juon
AKTHUBHOE CONTPOTUBJICHUE

Kakoit Bun cBapku B ruOpumHbix MMC mpuMeHSIOT 1718 COCIWHEHHS] HABECHBIX U
IJICHOYHBIX 3JICMCHTOB

VYaeTpa3BykoBas

JlazepHbIM 1ydyom

TepmokoMneHcallMOHHAs

Bce nepeuncnennsie

Urto He XapaKTepHO ISl TOJICTOTUIEHOYHBIX MUKPOCXEM
HanexxaocTth

OKOHOMUYHOCTh

CtabunpHOCTh TAPAMETPOB

OTCyTCTBUE HABECHBIX SJIEMCHTOB

Kak oOpa3syrorcss Monekynsl JUist (OpMUpOBaHHS IJIGHKH NPU METOAE XMMUYECKOTO
OCAXKICHHUS

BbI0MBatoTCs 3J€KTPOHHBIM ITyYKOM

BbI0MBarOTCs M0JI0KUTENIBHBIMA HOHAMU

Beiaenstores npu XMuMUYECKON PEAKLUU ra30B

Kakue arneMeHTbl MUKPOCXEMBI TPEOYIOT CTPOTOr0 COBMEIICHHUS APYT C APYTrOM
Pe3ncTopsl 1 KOHTaKTHBIE TPOBOJIOYKU

Pe3ucTopsl 1 KOHACHCATOPBI

KoHTaKTHBIE MI0IIAKH U TOKOIIPOBOISAIINE JOPOXKKH

B nonupoBanHO# TIacTUHE KpeMHHMS AHaMETpoM 75MM U TommHon 0,2MM chopMUpPOBaHO
4000 onMHAKOBBIX MUKPOCXEM. YKaXXUTE IPUMEPHBIE pa3MepPbl OJJHOU MUKPOCXEMBI
1x1x0,2 Mm

0,1 x 0,1 x0,2 Mmm

2 x 2 x0,2 MM

Kak paznunuator UMC no Ha3zBaHuUIO
YcunurenbHble U TEHEPATOPHBIE
BeruucnurenbHbIe B 3aIIOMUHAIOIINE
Jlornueckue u TUHEHHBIS

Kakyro noanoxky He MCHOIb3YIOT JIs IOJTYyYEHUS SMUTAKCUAIbHOM KPEMHUEBOH IIIEHKH
Kpemuuenyro
I'epmanueByro

Canduponyro

Kaxum 06pa3om 351eMeHThl MUKPOCXEMbI COEAMHSIIOT MEXKIY co00it
Hamnrbimennem 30J10TRIX MITH aTIOMUHHUEBBIX AOPOKCK UCPEC3 OKHA B MACKC
[Taiikoi na3epHbIM JIy4OM

Tepmokommnpeccuen

Bcemu nepeuncieHHbIME crioco0aMu



1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)

1)
2)
3)
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BAPHUAHT 4

Kaxkwue Tena 001aar0T BOJIHOBEIMH CBOMCTBAMU
Huxakue

DJIeMEHTapHbIE YaCTHUIIbI

Teopernuecku — Bce, NPAKTUYECKA — MUKPOUACTULIBI

I'me oOpa3yroTcst cBOOOIHBIE HOCHTENHW 3apsiia NpH BBeleHWU Oopa (3-BaJeHTHBIN) B
KauecTBE MPUMECH B KPEMHUI

DNEKTPOHBI — B 30HE MPOBOJUMOCTH, JBIPKH — B BAJICHTHOH 30HE

DJIEKTPOHBI — B MPUMECHOM 30HE, IBIPKH — B BaJIECHTHOW 30HE

DNEKTPOHBI — B BAJICHTHOM 30HE, ABIPKH — B IPUMECHOU 30HE

Kakoii mpo0Ooii omacen i p-n-niepexoaa
Temnosoit

DNeKTpUYECKUit

ToT u gpyroit

Kaxkoit MmeTon He mpuMeHseTCs IS CO3AaHus p-n-TIepexoa B TNIOCKOCTHBIX THOAaX
®opmoBKa OOJIBIIMMU UMITYJIbCHBIMU TOKaMHU
Cniasienue

Auddysus

Kakue nuompl NpUMEHSIOT: a) M TIOMYy4YeHHUS TIOCTOSIHHOTO TOKAa B XHUMHYECKOM
IIPOM3BOJICTBE, 0) B KAYECTBE JIETCKTOPOB B PAAHONPUEMHBIX YCTPOHCTBAX

a) TO4YeYHbIe, 0) TUIOCKOCTHBIE

a) TUNIOCKOCTHEBIE, 0) TOUCUYHBIC

a) TOYeYHbIe, 0) TOYCUHBIC

Kak u3MeHuTCs TOK 6a3bl ¢ yBeIMYCHHEM KOHIICHTPAIUU JIETUPYIOIEH MPUMECH B HE
He n3menurcs

YBennuuTcs

VMeHbmuTCs

VY KakuxX TPaH3UCTOPOB MEHBIIINE COOCTBEHHBIC IITYMBI
V nosneBbIx

Y OunossipHbBIX

OnuHakoBas

CKOJIIBKO p-n-1iepexo/10B UMEET CUMMETPUUHBIM THPUCTOP
3
4
5

Kak Brnuser wW3MEHEHHE TeMIepaTypbl OKpYKaloIIeld cpeAapl Ha KadecTBO pPabOTHI
(b OTOAIEKTPUUECKUX TPHUOOPOB

ITomoxxutensHO

OtpunarenbHo

He Bauser



10.

1)
2)
3)

11.

1)
2)
3)
4)

12.

1)
2)
3)

13.

1)
2)
3)

14.

1)
2)
3)

15.

1)
2)
3)

16.

1)
2)
3)
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CymiecTByeT i TOK SMUccHu (poTokaroa (TEeMHOBOM TOK), KOT/1a CBeTOBOM MOTOK d =0
He cymectByer

CymectByeT

DTO0 3aBUCHUT OT TEMIIEpaTyphl KaTo1a

Kak m3menurcst Hanpsbkenue Ha Harpyske Uy u Ha dotopesucrope Ug mipu
YBEJIMYEHUHU CBETOBOIO oToka @

Uy yBennuures, Ugp YMEHBIIUTCS

Uy ymensimutcs, Ugp yBeTMuuTCS

Uy yBennuures, Ugp HE U3MEHUTCS

Uy He usmenures, Ug yBETHMUUTCS

Kakune HocuTenn obecniednBaroT TOK B 6a3e GoToTpaH3UCTOpa THIA P-H-D
DNEKTPOHBI U JBIPKU

TonBKO 37EKTPOHBI

ToJbKO OBIpKU

KakoBo cOOTHOIIIEHHE TEMHOBBIX TOKOB B CX€Max Ipu pPaBCHCTBC EK U OANHAKOBBIX
TPaH3HCTOpaxX

Toku oquHAKOBBIE
Ha pucynke a) TeMHOBO# TOK OOJIbIIIE
Ha pucynke 6) TeMHOBO# TOK 00JbIIe

KakoBo cooTHOIIEHHE MEXIy AECHCTBYIOUIMMH 3HAYEHUSIMU g

HANPSKEHHS Ha 3a)KUMax BTOPUYHOM 00MOTKH 7 -
tpanchopmaropa U, ¥ Ha CONPOTUBIICHUH HArpy3ku Usy © - Bt 7

Uo> Uy U, l ll{z i r, Ly
Uz =Uoy

Uo< Uy O

Kakoii BbIIpsSMUTENb, JIAMIOBBIM WJIM  IOJYIPOBOJHUKOBBINA, obOecrieunuBaer Ooiee
Ka4eCTBECHHOE BBINPSAMIICHUE

JlaMmioBbIi

[TonynpoBOAHUKOBBIM

KauecTBo BBIIPSIMIIEHUS] HE 3aBUCUT OT TUIIA BEHTUJIS

KakoBo cooTHOIIEHHE MEXAYy MPSIMBIM U OOPaTHBIM COMPOTHUBICHUSIMHU
TUPUCTOPA TP OTCYTCTBUU YIPABIISIONIAX UMITYJIBCOB M HAIPSXKEHUH HA
TUPUCTOPE HUKE HATIPSIKEHUSI IEPEKITIOUECHUS

Rmp>> Rogp

Rmp = Rosp

Rnp<< Rogpp

)
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17.Kak wu3MeHHTCS KOI(P(GUIMEHT MyJbCAlMH B CXEME BBIIPSIMUTENS C
€MKOCTHBIM (MIIBTPOM, €Cli Ry yMEHbIIUTCS | !
1) Ky He M3MEHHTCS
u L [
2) kp yBenuuutes =y, l-l' ?

o
Y S

p S )
=

=

3) kp ymensmuTcs

e,

18. BbI3bIBAIOT JIM YaCTOTHBIC MCKAKEHHS HM3MEHEHHE YacTOThl YCHIIMBAEMOIO IOJIE3HOTO
curHaina

1) Ja

2) Her

19. Ycunenue ¢ MUHHMMAJIbHBIM HCKOKEHHEM B CXEME IMpeaBapUTeNbHOro kackama YHY
BO3MOXXHO IIPU YCJIOBUH, 4TO y4yacToK AB nuHum Harpy3ku CD Haxomutcs B mpenenax
JUHEHWHBIX yYaCTKOB BBIXOJHBIX XapakTEPUCTHK. [Ipu KakoMm MTOMOJHUTEIHLHOM YCIOBHH
ycuiieHue Oyaer 0e3 uCKaXeHui

Ly, MA ]5 JMKA

[x:fl/f?ﬁ
O-£, I %
K”m Ik I5,=40mMKA 5

] 40

o A

q %wm Uhm

a) o 4) ™

1) Hanpspkenue Ex 10KHO OBITH CTAOMIIBHBIM
2) ComnpoTHBIIEHHE HATPY3KH JOJKHO OBITH CTPOTO CTaOMUIBHBIM
3) VYuactok A'B’ BXOIHOW XapaKTEPUCTUKHU TOJDKEH OBITh JTMHEHHBIM

20. Kakoe 13 npuBeIeHHBIX BBIPAKECHUH JIMIICHO (PU3UUECKOTO CMBICTa P YCIOBUH, yTo K> 1
(K — xosddunmeHT ycuieHus yCWIHMTENs, HE OXBaue€HHOro oOpaTHO# cBs3biO, Koc —
KOA(DPUITMEHT YCUIICHUS YCUITUTEINSI, OXBAUYCHHOTO OOPaTHOM CBSI3BIO)

1) KoczK/(l +K)

2) Koc :K/(l +BK)

3) Koc =K (1 -BK)

4) Koc=K(1-K)

21. VI3BeCTHO, YTO U3MEHEHHUE TEMIIEPATyphl IPUBOJUT K U3MEHEHHIO TOKA
KOJUJIEKTOpa TPaH3UCTOpPOB. JleMCTBYeT U MpH ATOM OTpHIATEIbHAs
oOpaTHast CBSI3b 10 MOCTOSIHHOW COCTABJISIFOIICH KOJUIEKTOPHOTO TOKA B
CXEME YCUJTUTENS C OTPUIIATEILHON 00paTHOM CBA3bIO

1) He netictByet

2) DTO 3aBHCHUT OT COOTHOIICHHS MEXIy 3HAYEHHUSIMHU COMPOTUBJICHUH R
R, Rk

3) JeiicTByeT
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22. Yrto uzmenurtcs B padbore cxembl YIIT mpsiMmoro ycunenus, eciiu yopats pe3uctop Ry
1) Pabota cxembl HeBO3MOXKHA 0e3 Ry

2) VYxymmaercs cTabMIbHOCTD B paboTe

3) Ymenbmiaercs K03QOUIMEHT YCUICHUS CXEMBI

23.Uto mpouzoiiner ¢ KO3(pUIMEHTOM YCHJIEHHS Kackaga B CXeEMe
PE30HAHCHOTO TPAH3UCTOPHOTO YCHWJIMTENS, €CIM B IeNlb SMHUTTEpa
BKJIIOYHUTDH PE3UCTOP

1) KoadbuiueHT yCHIeHUs YBEITHIUTCS

2) KoaddumnuenT ycuneHus: yMeHbIIUTCS

3) KoadduimeHt ycuneHns He H3MEHUTCS

24. Kakyto poiib B cxeMe urpaet konaencarop Co

1) OOGecnieynBaeT IeTb MEPEMEHHOMN COCTABJISIONICH KOJUIEKTOPHOTO TOKA

2) OOGecreurBaeT mojgady MEPEMEHHOrO MOTCHIIMAIA CUTHAIA O0paTHOW CBSI3U
Ha smutrep T

3) VcrpaHser — OTPHIATENBbHYIO  OOpaTHYIO  CBsSI3b 10 MEPEMEHHOMU
COCTaBJIAIOLLIEH

25. MOXHO 7T KOTMYeCTBO 3BeHbEB 1enu RC COKpaTuTh 10 ABYX

1) Ja

2) Her
3) DTO 3aBHUCHUT OT YaCTOTHI TCHEPUPYEMBIX KOJICOaHU I

26. KakoBO  COOTHOIIEHWE MEXJy BHYTPEHHHUM  CONPOTUBICHUEM
3axokeHHou Rz u moracment Rij;p HEOHOBOHM JaMITon

1) Ria=Rin

2) Ri3> RiH

3) Ris<Rin

4) Ri3<< Rin

27. Kakum Oyznet cootHornenune mexay T1 u To, ecnu B cxeme Ry >
Rio

l) T1 = T2

2) Ti>T>

3) Ti<T>

28. Ilpoucxogutr 1M (OKYCHPOBAaHHME OJJIEKTPOHHOTO JIydya B
IPOCTPAHCTBE MEXKy IEPBBIM aHOJIOM M KaTOZOM

1) Jla

2) Her

3) DT0 3aBUCHUT OT KOHCTPYKIIMH aHOJIa U KaToJa

29. MOXHO 1M B KpHCTalie 00beMOM | MM pa3sMeCTHTb CXeMmy,
cogepxkamyro 1000 pe3ncTopoB, KOHAEHCATOPOB, JdUOOB,
TPAH3UCTOPOB U JIPYTUX 3JIEMEHTOB

1) MosxHo
2) Henb3s

30. Kakue nieHKH NPUMEHSIOT JJIs1 U3TOTOBJICHUS THOPUIHBIX MHUKPOCXEM



1)
2)
3)
4)

31.

1)
2)
3)
4)

32.

1)
2)

33.

1)
2)
3)

34.

1)
2)
3)
4)

35.

1)
2)
3)

36.

1)
2)
3)

37.

1)
2)

1)
2)
3)
4)
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JusnexkTpudeckue
[IpoBoasmue
PesucruBHbIE

Bce nepeuncnennsie

Kakue marepualibl pUMEHSIOT I U3TOTOBIICHHSI TOHKUX TUICHOK
AmoMuHUH, Menib, cepedpo, 30JI0TO

TaHTain, TuTaH, HUKEIb, YTIIEPOL

Bonsdpam, mommbaen

Bce nepeuncnennsie

Yro takoe (oTorradiion
[Trienka ¢ puCyHKOM, BEIUEpUYEHHAs C TOMOIIBIO KOOpANHaTorpada
OTneyaTok Ha CTEKJISIHHOM (DOTOIUIACTHHKE

Kakue cxeMbl MOTYT OBITh H3TOTOBIIEHBI 0€3 HABECHBIX 3JIEMEHTOB
TonKOIIIIEHOYHBIE

ToncronaeHoUYHbIE

[TonynpoBoAHUKOBBIE

Kaxkas nnenka Ha3pIBa€TCS AMUTAKCHAIBHON

[TonydyeHHass OCaKIEHUEM MOJIEKYJ

[TonyyeHHass oca)XxI€HHEM MEJIKUX KPUCTAIIOB
IToBTOpSstOmIas CTPYKTYPY MOHOKPUCTAJUIMYECKOU IOJI0KKHU
Bce nepeuncnennbie

B mapxupoBke UMC mocne O0ykBbol K crout uerHas mudpa. YKaKATEe Pa3HOBUIHOCTH
MHKPOCXEMBI

[TonynpoBoaHuKOBast

I'uGpunnas

CoBMeleHHasa

Kakum oOpazom mony4aroT IUIGHKY JHOKCHZA KPEeMHHS TPU  HU3TOTOBICHUU
MOJTYTIPOBOTHUKOBOW MUKPOCXEMBI

OKucneHrneM MOHOKPUCTAINYECKON KPEMHUEBOU IIIACTUHBI

OKUCIEHUEM SIIUTAKCHAIILHOTO CIIOS

HanocsT Ha sniuTakcHaIbHBIN CJIOM ¢ MOMOILBIO MyJIbBEpU3aTOpa

C kaxoii 1enbio NPy U3TOTOBICHUH MUKPOCXEMbI HANIBUISAIOT KOHTAKTHBIE MIIOMIAAKU
Jiist npucoeIMHEHNsI BHEILIHUX BBIBOJIOB
Jlnia obecriedeHust epeceueHus: TOKOMPOBOISAIINX JOPOKEK

BAPHUAHT 5

Kakue ¢akTops! cO31a10T COOCTBEHHYIO 3JIEKTPOIPOBOJHOCTh KpUCTAILIA
[ToBpIlIEHNE TEMITEPATYPHI

VYubrpaduoneroBoe obmyueHne

Pagnanus

Bce nepeuncnenHblie Bblle
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2. K xakoMy THIy OTHOCSTCS: a) KPUCTAJIJI T€pPMaHUs C IPUMECHIO CYpbMBI (5-BajleHTHas ), 0)
KpPHUCTaJJT KPEMHUS C IPUMEChIo Oopa (3-BaJICHTHBI)

1) a), 6) kK n-TUmy

2) a) K n-THILy, 0) K p-TUIy

3) a) x p-tumy, 0) K n-TUITY

3. Kakwue HOCHTENH 3apsiaa pa3MHOXKAIOTCS YAapHON HOHU3AIUEH
1) OcHoBHbIC
2) HeocHoBHbIe

4. Kak u3MeHseTcs MpOOMBHOE HAMpPSHKCHHE JMOJA C YBEIHUYCHHEM Temrieparypsl or 0 10
70°C

1) VBenuuuBaercs

2) YMeHbIIaeTcst

3) DTO 3aBHUCHUT OT MaTepHUala I1oja

5. Kakwue nuoasr paboTaroT B pexxuMe mpooost
1) Bapukanbi

2) CTaOuiIuTpOHBI

3) TyHHETbHBIC TUOIBI

4) Ilpu npobOoe AUOBI BBIXOIST U3 CTPOSI

6. YkaxuTe MOJSIPHOCTD HAMPSDKEHUS Ha IMUTTEPE TPAH3UCTOpa P-T-p-TUIA
1) Ilnroc

2) Munyc

3) Jliobas

7. B xakoM HanpaBl€HUU BKJIIOYEHBI P-TI-TIEPEXOAbI .9““5:4 “ fordh ¢

l) B Hp;{MOM Kawan p-Tund>1 i

2) B obOparHOM Z,m s
+ ‘}‘_l =

8. Uem ompenensercss yroa HakioHa ywactka 4 BAX
TUPUCTOPA OTHOCUTEIBHO TOPU30HTAIBHOM OCH
1) HampsbkeHreM Ha OCHOBHBIX DJICKTPOJaxX
2) HampsbkeHHeM Ha yIpaBIISIOIIUX JIEKTPOIax
3) ConpoTuBieHHEM HAarpy3KH, BKIFOUECHHOH MOCIEA0BATEIBHO C TUPUCTOPOM

9. Kakwue 31eKTpOHBI 00€CIeUnBaAIOT TOK (POTOIMUCCHH
1) ToabKO 3JEKTPOHBI BAJICHTHOM 30HBI

2) ToabKO 3JEKTPOHBI 30HBI IPOBOJAUMOCTH

3) DnekTpoHbI 00enX 30H

10. B xakoM 3 ipuOopoB: poToOyMHOXKHUTEE WK (HOTOIIEMEHTE — IPH pabOTE CXEMbI CUIIbHEE
CKa3bIBAIOTCS KOJIEOAHUS TEMHOBOTO TOKa (poTOKaToa

1) B cxeme ¢oTodrnemMeHTa

2) B cxeme ®DBY

3) B o0enx cxeMax BIHSHHE OJUHAKOBOEC

11. KakoBO COOTHOLIEHHE TOJSIPHOCTH HANpPSHKEHUH HA 3aXUMaxX OCBEIICHHOIO U
HEOCBEIIEHHOTO ()OTOINOOB



—o—@—o+ +o—@-—0-~— +0—@-@* -—o—@—~s+
a)- - 0) B) ' 1)

1) PucyHok a)
2) Pucynok 0)
3) Pucynok B)
4) PucyHok r)

12. MOXHO JIM WMCHOJIb30BaTh HEOCBEIIEHHBINH (POTOTPAH3UCTOP B OOBIYHOM YCHIIMTEIBHOM
pexume

1) Ja

2) Her

3) DTO 3aBHUCHUT OT KOHCTPYKIMH (POTOTPAH3UCTOPA

13. KakuM A07KHO OBITh COOTHOIIIEHUE KOHIIEHTPAIMI HOCUTEJIEH 3aps0B B AMUTTEpE U Oa3e
dboToTpaH3uCcTOpa IS €r0 HOPMaTHHOU PabOTHI

1) OauHaKOBBIM

2) Konuenrtparus HocuTenei B 0ase J0JKHA OBITh OOJIBIIE, YEM B SMUTTEPE

3) KoHmeHTpaius HoCUTEIEH B SMUTTEPE JTOJIKHA OBITH OOJIbIIE, UeM B Oase

14. KakoBO COOTHOIIICHHE MEXIY ACUCTBYIOIIMMH 3HAYCHUSIMHU

u
TOKa BOBTOPUYHON 0OMOTKHM TpaHchopmaropa I, u B . o0
Harpyske [ g O f Bt
Lkl
1) >y u, lu 6 AR
Z H H
2) lp<ly
3) I=ly o

15. Kakum Obuto OBl HampsDKEHHE Ha Harpy3ke, eciau Obl HampshkeHHe Ha OOMOTKax
Tparcopmaropa coBnaaanu o $haze u uMenH Obl OTMHAKOBYIO aMILUTUTYIY

U
‘ v e
?6)0 TB) 0 _‘l‘:

a) 0
1) PucyHok a)
2) PucyHok 0)
3) PucyHok B)

16. 3anupaercs a1 TUPUCTOP MOCIE CHATHUS YIPABIISIIOIIETO UMITYJIbCa

1) Ma Z}l
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2) Her

3) DTO 3aBHUCHT OT JUTMTEILHOCTH YIPABJISIONIETO HMITYJIbCA

17. Kak moBnusieT yBEIMYCHHE YaCTOTHI MUTAIOLIETO HANpsDKEHHS Ha pabOTy €MKOCTHOTO
CriaXuBaromniero GpuisTpa

1) CriaxuBaHue yIyqIIATCS

2) CriaxuBaHHe yXYALIHTCS

3) CrnaxuBaHHe HE H3MEHUTCS

4) CriaXuBaHUE YIy4IIUTCS

18. CooteerctByet i TepMuH YIIT CylecTBy MpOIECCOB, MPOUCXOIAIINX B YCHIHTEISIX 3TOTO
pona

1) Her

2) Ja

19. K kakuM He)xenarenbHbIM HOCIEICTBUAM IMPUBENET NepeBo] padodeill Touku u3 O B TOUKY
B B cxeme npensapurenbHoro kackaga Y HY

L ,MiA

80

i
fﬁm
Wf—————— :

AL b ey %

7
L 1
U0 100 Uszg 300 -0, M8

Uhm

dle

1) K ymenbmenuto Iy
2) K yMeHbBIICHHIO aMIUTHTYbl YCHIMBAEMOTO CUTHAIA
3) K ucKakeHHIO yCHINBAEMOTO CHrHajIa

20. Kakum omkHO OBITH cooTHOIIEHUE MexAy lgo u lg, TIpu uacanbHOM BXOAHOM
xapakrepuctuke, yToObl KIIJ[ cram MakcUManbHBIM TIPH YCIOBUU COXpaHEHUs (HOPMBI
BXOJIHOTO cHTHaja (pexuMm A)

Ly, MA VAL

L= be/p ¢ /w
O£, s i
Al 3t [s=40mMKA  gpl. X3 k30 3
7 i
%0 &m
t1 '\ 20 R e s 7
}-—-——() H [6;3 e jg"&
A T B A A A B
udm
Uppirm __U”m
-
a) o . g) ™
1) lso>lom
2) lgo<lom

3) lso = lom
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21. Kakum m0/mKHO OBITH 3HAYCHHE €MKOCTH Pa3/IeIUTEIbHbIX

KOHJICHCATOPOB B CXEME€ JBYXKAaCKAaJHOTO YCHJIUTENS C ﬁ
€MKOCTHOW CBSI3pIO, IIPH KOTOPOM 0OOecreunBaeTCs Rl| P
XOpOILlIE€e  BBIACICHUE  IIOCTOSHHOW  COCTaBJISIOLIEH Ly %
BBIXOJTHOTO HAINPSKEHUS B KOKIOM KacKaje o

1) 3nauenue Cp TOMKHO OBITH KaK MOXHO OOJIbIIE 1,

2) 3uauenue Cp TOKHO OBITH KaK MOKHO MEHBIIIE ,qz[l]

3) HecyiecTBeHHO o

22.Kak u3MeHHTCs HampspDkeHue Ha KoJuiektope Uy gac B CXeMe Kackaja B HMITYJIbCHOM
pexume paboThl TPAH3UCTOPA NPU HE3HAYUTEIHLHOM YMEHBILIEHUHU CONTPOTUBICHUS Ry

u"; Gaiiily ks g
a g r
A : 1 Iy Tss
i | i
0 | | | | z Ta
Yo mac— SR t o -
. K wac ]55
u Is2
M on £
5 it =7
-£1 S
"L ~U)| 0 Upnge ~£y s

1) 3HaYUTETHHO YMEHBIINUTCS
2) YMCHBIIUTCS HE3HAYUTEIBHO
3) He3HaunTeNnbHO YBEITHUHTCS
4) He uzmeHuUTCS

23. Kakue nmapaMeTpbl CXeMbl aBTOT€HEpaTopa B OCHOBHOM BJIMAIOT HAa YaCTOTY KoJieOaHUi
1) Lk, Ck, C», Cs

2) Lk, Ck, Loc

3) Lk, Ck

24. BriGepuTe mpaBUIbHOE COOTHOIICHHE MEXTy HAITPSHKCHUEM HCTOYHHKA
E, wu HampsikeHHMeM 3aXWTaHUS JIAMITBI, KOTOpoe oOecrmeduT
npuemiiemMmyro JuHerHocTh Uppx B cxeme ['JIMH

1) U3zEa

2) U3>Ea

3) Us<E,

25. KakuM OMKHO OBITH COOTHOIIEHHE MEXIY CONPOTUBICHUSMHU
Rs 1 Rg 17151 HOpManbHO# pabOThI CXEMBI

1) Rs> Rk

2) Re~Rg

3) Rs< Rk

26. Kakomy IIOJIOKEHUTO JIBIOKKA MTOTEHITMOMETPA Ry
COOTBETCTBYET MUHUMAJIbHASI IPKOCTh CBEUCHUS dKpaHa

1) Kpaitnemy npaBomy

2) Kpaiinemy neBomy

3) Cpennemy
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1)
2)

28.

1)
2)
3)
4)

29.

1)
2)
3)
4)

30.

1)
2)
3)
4)

31.

1)
2)
3)
4)

32.

1)
2)
3)

33.

1)
2)
3)

34.

1)
2)
3)
4)

35.

1)

100

. KakoB xapakrtep cuii, NEHCTBYIOIIMX Ha 3JEKTPOHBI B

TpyOKE C DJIEKTPOMATrHUTHBIM YIPABICHHEM MEXIY R e T
(bOKyCUPYIOIIECH U OTKIIOHSIOMIECH KaTyIITKaMH / - j1 lﬁ /
Tonbko snexTpomarHuTHbIe cuitbl Jlopenia o e ——
W sneKTpOMarHuTHEIE, U JJIEKTPUUECKUE ]
Kakoe komuuecTBO TeHEpaTOPOB H  YCUIIUTENEH

DIIEKTPUYECKUX  KojeOaHuM  MOXeT  OBbITh  pa3MemeHo B 00beMe  OJHOTO
TIOJTYIIPOBOTHUKOBOTO KPHCTAIIA

1

10

100

JIro0oe n3 ykazaHHBIX

W3 xakoro marepuaia U3roTOBISIIOTCS MOJIOKKHU TUIEHOYHBIX MUKPOCXEM
Kepamuka

KBapn

Crexno

N3 Bcex nepeuncieHHbIX

Kaxko#t meTon He nCIonb3yeTCsl IpU U3TOTOBIEHUU TOHKUX IIEHOK JUJII MUKPOCXEM
BakyyMmHOe HanbuieHHE

XHUMHUYECKOE OCaXKICHUE

DNEKTPOIUTUUECKOE OCAXKIEHUE

Tpadapernas neqarsb

Kakoit meros He mpUMeHsieTCs U1 HAaHECEHHsI HEraTUBHOTrO (hoTope3ucropa
BakyyMmHOe HanbuieHUE

OxyHaHue B (POTOPE3UCTUBHYIO IMYIIbCHIO

OmnbuieHne 06J105KKK U3 MyJIbBepU3aTOpa

Hentpudyruposanue

Kaxue TpaH3uCcTOpBI HE IPUMEHSIOT B ITOJIYIIPOBOJHUKOBBIX HHTEIPAIbHBIX MUKPOCXEMAaxX
bunossapHsie

ITosieBbIE € 3aTBOPOM B BHJIE p-n-TIEPEX0a

IToneseie ¢ U30JUPOBAHHBIM 3aTBOPOM

Kaxoii MeTo/1 OCHOBaH Ha HETIPSIMOM IIPOLIECCE AIUTAKCUU
BoccranoBneHne kpeMHMS BOJOPOJIOM U3 TETPAXJIOPHUIa KPEMHHUS
[Tuponus

Tot u gpyroit

B kakux o6mactax texauku npumenenne UMC ocobeHHo 3 ekTHBHO
B pakeTHOI 1 KOCMHUYECKON TEXHUKE

B BBIUUCIUTENBHON TEXHUKE

B aBTOMaruke

Bo Bcex nepeuncieHHbIx

Kakum o6pazom HaHOCST (hoTOpEe3nucT
OKHCIICHUEM STUTAKCHATIBHOTO CIIOSI
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2) C momoIpio MyJIbBEpH3aTOpa WK HEHTPU(YTH
3) Uepes potorradiion

36. KakuM 00pa3zoM repMeTU3UpPOBAHHYIO MHUKPOCXEMY COEAMHSAIOT C UCTOYHUKAMU MUTAHUS U

JIPYrMMH BHENIHUMH YCTPOMCTBAMHI
1) C noMoIIpio KIeMM
2) C moMoIIbK TOHKUX IPOBOJIOYHEIX BEIBOJIOB

37.Yto ocraeTcd Ha IMOBEPXHOCTHU OJSIIUTAKCHUAJIBHOI'0 CJI0A TII0CJIC YAAJICHHSA OCTAaTKOB

dopopesucra
1) PuCYHOK MHKPOCXEMBI U3 IJICHKH JUOKCHIA KPEMHHSI

2) OtxenbHBIC 00JACTH SIMUTAKCHATIBHOTO CIIOSI C 3JIEKTPOIPOBOJIHOCTBIO 71-THUIIA («KapMAaHBI»)

3) OraenbHbIC 00JACTH SMUTAKCHATIBHOTO CIIOS C 3JICKTPOIIPOBOAHOCTRIO p-THITA

3.Tabnwuia ¢popM TECTOBBIX 3aaHHI

Bceero T3 W3 Hux xonmmuectBo T3 B popme
3aKPBITHIX OTKPBITBIX Ha Ha MopsAI0K
COOTBETCTBUE
mT. % mt. % mT. % mT. %
100% 100 %
4. Tabnu1ia OTBETOB K TECTOBBIM 33aHUSM
Howmep Howmep Howmep Howmep Howmep Howmep
TECTOBOTO IIPaBUIIBHOTO TECTOBOTO IPaBUIBHOTO TECTOBOTO IIPaBUIBHOTO
3aJlaHus OTBETA 3a/1aHus OTBETa 3a/laHus OTBETa
1 BapuaHT
1 3 14 4 27 2
2 2 15 2 28 3
3 3 16 3 29 4
4 2 17 4 30 3
5 3 18 1 31 1
6 3 19 4 32 3
7 1 20 4 33 1
8 3 21 3 34 3
9 3 22 4 35 2
10 2 23 3 36 1
11 1 24 3 37 3
12 1 25 2
13 2 26 2
2 BapHaHT
1 3 14 2 27 1
2 3 15 3 28 2
3 1 16 2 29 4
4 1 17 2 30 1
B 2 18 2 31 2
6 2 19 2 32 3
Il 1 20 2 33 3
8 3 21 3 34 4
9 3 22 1 35 2
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10 3 23 3 36 3
11 3 24 3 37 1
12 3 25 2
13 1 26 3

BApUAHT
1 4 14 3 27 3
2 2 15 2 28 2
3 2 16 3 29 3
4 3 17 1 30 4
5 3 18 2 31 4
6 4 19 3 32 3
7 1 20 1 33 3
8 3 21 2 34 1
9 2 22 2 35 3
10 2 23 1 36 2
11 2 24 2 37 1
12 1 25 2
13 2 26 2

BAPUAHT
1 3 14 1 27 1
2 2 15 1 28 1
3 1 16 2 29 1
4 1 17 2 30 4
B 2 18 2 31 4
6 2 19 3 32 2
7 1 20 4 33 3
8 2 21 3 34 2
9 2 22 2 35 2
10 2 23 3 36 2
11 1 24 3 37 1
12 1 25 2
13 3 26 4

BApUAHT
1 4 14 3 27 1
2 2 15 3 28 4
3 2 16 3 29 4
4 3 17 1 30 4
5 2 18 1 31 1
6 1 19 3 32 2
7 2 20 3 33 3
8 3 21 3 34 4
9 2 22 3 35 2
10 2 23 3 36 2
11 1 24 3 37 1
12 1 25 1
13 3 26 2

4.1.4. YCTHBIU OITPOC
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VYernsii onpoc Ne 1 o Pazaeny 1 Dnekrporexnuka, Tema 1.1 Dnekrpuueckoe mone (AymuropHast
pabora).

1. OGo3nauenue, popmyna pacuéra U BUJIBI 3apsija.

2. Ilepeunciure 0COOCHHOCTH IECKTPUICCKOTO TTOJIS.

3. CuioBasi XapaKTepUCTHKA 3JIEKTPUUYECKOTO TOJIS: HA30BUTE, 3anuumTe GopMyisl e€ pacuéra u
YKQ)KUTE €JUHUILY U3MEPEHHUS.

4. DHepreTuyecKasl XapaKTEPUCTHKA TOUKU AJIEKTPUYECKOTO TOJSI: HA30BUTE, 3aIMHUIIUTE (HOPMYITY
pacuéra U yKaKuTe eAMHUILY U3MEPEHUsI.

5. DHepreTuyeckas XapaKTEpUCTHKAa MEXAYy JBYMs TOYKAMHU TIOJNS: HA30BUTE, 3alMIINTE
0003HaUCHNE U YKAXKHUTE €ANHUILY U3MEPEHHUSL.

6. 3anumuTe GopMyasl pacuéra paboOTHl MO MEPEHOCY 3apsja U3 OJHOM TOYKU DIEKTPUYECKOTO
HOJIS B IPYTYIO.

7. 3anumute GopMyy CyNeprno3uliui HalpsHKEHHOCTH.

8. 3amumuTe GopMyTy Cyneprno3uIluy MOTEHIINATIOB.

9. Banumute Gopmyny pacuéra 3MEeKTPOEMKOCTH ISl YeTUHEHHOTO MPOBOIHUKA.

10. 3amumute hopmyny pacuéra JIEKTPOEMKOCTH JIJIsl KOHJEHCATOPA.

11. 3anumute Gopmyny s pacyéra JIEKTPOEMKOCTH MJIOCKOTO KOHACHCATOPA.

12. W300pa3ute cxeMy IMOCIEA0BATEIbHOIO COCIMHEHUs Oarapern KOHISHCATOPOB W IpaBHiIa
pacdyéra TaKOU CXEMBI.

13. H300pazute cxemy mapajyieIbHOTO COCIWHEHMsI KOHICHCATOPOB M TMpaBMWiIa pacyéra TaKou
CXEMBI.

14, 3anumute Gopmyny pacu€ra SHEPTUHU AIEKTPUIECKOTO TOJIS.

VYernoiit onpoc Ne 2 o Pazneny 1 Dnexrporexnnka, Tema 1.2 DnekTpudeckue memnu MmoCcTOSTHHOTO
Toka (AyauropHasi paboTa).

1. HazoBure nBe XapaKTEpUCTHKU 3IEKTPUUYECKOTO TOKa, 3amUIINTE (POpMyIy, IO KOTOPOH
OHH ONPEIENSIOTC. YKAKUTE €IUHUILY U3MEPEHUS KaXKI0H XapaKTePUCTUKH.

2. Kakyro cpeny Ha3bIBAIOT MPOBOASIICH?

3. Uro sBnseTca  XapakTepUCTUKOH  mpoBoaHuka?  3amumure ¢Gopmyiry  pacuéra
conpotuBiieHus. Ha3oBuTe BeTWMYMHBI, BXOIANIME B JaHHYIO (GOPMYIYy U HUX EAUHMIIBI
U3MEpEHMUS.

4. HazoBute xapakTepucTUKy ceTu. Kakol BenrmunHON oHa 0003HavYaeTcs1? YKaKUTE SIUHUILY
U3MEpEHMUS.

5. HazoBuTte 1Be XapakTEpUCTUKU HCTOUHUKA DJIEKTPUUECKON IHEPruH. YKaKUTE BEIUYMHBI,
KOTOPBIMH OHH 0003HAYAIOTCS, HA30BUTE SIMHUIIBI H3MEPECHHUS.

6. Kak Ha snmexkTpuueckux cxemax 00O03HAYaloTCs: TEIJIOBBIE 3JIEMEHTHI, IMPEIOXPaHUTEIH,
AKKyMYJIATOpPbI, UCTOUHUKH DJC?

7. 3anumure 3akoH OMa JJ1s1 OJHOPOAHOTO YYacTKa AJICKTPUICCKOM TIETTH.

8. 3Bamummre 3akoH OMa IS TOTHOM LIETTH.

9. M306pa3uTe HEOAHOPOIHBIN YUACTOK AIEKTPUICCKOM IICTIH.

10. 3anumure 3akoH OMa U1 HEOJJHOPOAHOTO Y4acTKa IICTIH.

11. M300pa3ute 11eMb IOCIEAOBATEILHOTO COCAUHEHUS] TIOTPEOUTENe DSHEPruM TOKa W
3aIUIINTE MpaBuiIa €€ pacuéra.

12. N300pa3ute 1enb napamieqbHOTO COSAMHEHUS MOTpeOUTENel SHEePrul TOKa W 3aIlHIIUTe
MpaBUJIIa pacy€Ta Menu.

13. 3anumure hopMyIbl pacuéra TETIOBOM MOIIHOCTH M YKQXKHUTE PA3MEPHOCThH BETHUHHBI.

14, 3anumure ¢opMynbl pacdéta pabOThl ANEKTPUYECKOTO TOKA W YKOKUTE CIUHHILY
U3MepeHus: paboTHI.

15. 3anmumute 3axoH Jxoyns — JleHia.



104

16. Chopmynupyiite nepbiii 3akoH Kupxroda. 3anummre Gopmyiy.
17. Chopmynupyiite BTOopoi 3akoH Kupxroda. 3anummute hopmyiy.

Yerubiit onpoc Ne 3 mo Pasneny 1 Dnekrporexnuka, Tema 1.3 Dnextpomaraetusm (AynuTopHas
pabora).

OcCHOBHBIE CBOWMCTBa MarHUTHOT'O TIOJISI.

BuxpeBoii xapakTep MarHUTHOTO MOJIS

XapakTepuCTUKU MAarHUTHOTO MOJIs

Cu10BO# XapakTep MarHUTHOTO TOJISt

MarauTtHble MaTepHuaibl, UX IOBEAEHUE BO BHEIIHEM IOJIE.

HamaranuuBanue gpeppomMarHuTHEIX MaTeprayioB. [ ucTepesuc.

UL E

VYernuoiit onpoc Ne 4 o Pazneny 1 Dnekrporexnuka, Tema 1.3 DinekTpoMaraetusm (AyauTopHas
pabota).

1. CyThb siBI€HUA STEKTPOMArHUTHON MHIYKIINH.

2. IlpaBuiio JleHna ass 371€eKTpOMAarHUTHONW MHAYKIIHH.

3 SIBieHME CAaMOMHIYKIIMH.

4. SIBneHne B3aMMOUHIYKIIUH.

5. Buxpesblie TOKH.

6. Mcnonp30BaHue SIBJICHUN JIEKTPOMArHUTHOM MHIYKIIMM B 3JIEKTPOTEXHUUECKUX YCTPOICTBAX.

Yerabiit onpoc Ne 5 mo Pazgeny 1 Dnextporexnuka, Tema 1.4 Dnexkrpuueckue 1enu ogHopazHOro
nepeMeHHOTo ToKa (AynutopHas paboTa).

1.YcrpoiicTBo mpocTeiiiiero reuepaTopa NepeMeHHOro TOKa.

2.BbIBOJT ypaBHEHUS IEPEMEHHOTO TOKA HAa OCHOBE 3akoHa Dapajes 11 2JIeKTPOMarHuTHOM
WUHAYKIHH.

3.I1apameTprl NEpeMEHHOr 0 TOKA.

4.Meton BEKTOPHBIX IUarpaMM Ajisl pacuéra 3J1eKTPUUECKUX LIeTel IEpEMEHHOI0 TOKa.

Yerabiit onpoc Ne 6 mo Pazneny 1 Dnekrporexnuka, Tema 1.4 Dnekrpudeckue nenu ogH0(ha3HOTo
nepeMeHHOTO ToKa (AynutopHas padoTa).

1. [lens NEpeMEHHOr0 TOKA C aKTUBHBIM COIPOTHUBIIEHUEM.

2. llenb mepeMeHHOr0 TOKa C UHIYKTUBHBIM COITPOTHUBIIEHUEM.

3. llenbs nepeMeHHOro ToOKa ¢ EMKOCTHBIM COIIPOTHBIIEHUEM.

Yerabiit onpoc Ne 7 mo Pazneny 1 Onekrporexnuka, Tema 1.4 Dnekrpudeckue nenu ogH0(ha3HOro
NepeMeHHOTO ToKa (AynutopHas paboTa).

1. O6uwmit ciaydail TOCIEIOBATENHHOTO COSAWHEHHUS AKTUBHOTO, WHAYKTUBHOTO U EMKOCTHOTO
CONPOTHUBIICHUN: NTPAaBUJIA PacU€Ta, IOCTPOECHNE BEKTOPHOU JUArpaMMBbl.

2. Pe3oHaHC HaNpsHKEHU: 0COOCHHOCTH, IPUMEHEHHE.

3. MomHoCcTh TpEX(pa3HOTO TOKA.

VYeruoiit onpoc Ne 8 o Pazneny 1 Dnekrporexnuka, Tema 1.4 DnekTpudeckue 1ieny oaHo()a3HOTO
nepeMeHHOTO ToKa (AynutopHas padoTa).

1. OOmmii cny4yail mnapamieNbHOTO COEAMHEHHUS AaKTUBHOTO, HMHIYKTHMBHOTO U EMKOCTHOTO
CONPOTHUBIICHUN: NTPAaBUJIA PACU€Ta, TOCTPOECHNE BEKTOPHON JUArpaMMBbl.

2. Pe3oHaHC TOKOB: 0COOCHHOCTH, IPUMEHEHHE.

Yerabiit onpoc Ne 9 o Pazneny 1 Dnextporexnuka, Tema 1.5 Dnextpudeckue nenu TpéxgpazHoro
nepeMeHHOTO ToKa (AynutopHas paboTa).
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1. JloctouncTBa TpEXha3HON CUCTEMBI IEPEMEHHOTO TOKA 10 OTHOIIEHHUIO K OJTHO(ha3HOM.
2. I'enepupoBanue Tpéxdaszuoit IC
3. Crioco0bI coeuHeHNsI 0OMOTOK HCTOYHUKA TPEX(PA3HONU CHUCTEMBI IEPEMEHHOTO TOKa.

VYernoiit onpoc Ne 10 o Pazpeny 1 Dnekrporexnuka, Tema 1.5 Dnexkrpuyeckue mnenu Tpéxda3zHoro
NEPEMEHHOTO TOKa (AyauTOpHas paboTa).

1. CoennHenue nmoTpeduTenet AMEKTPUIECKON SHEPTHUHU B 3BE3TY.

2. CoenuHeHre OTPEOUTENEH IIEKTPUUECKON SHEPTUU B TPEYTOJIbHUK.

3. MomtHocTh TpéXha3HOW CHCTEMBI.

VYeruoeiit onpoc Ne 11 mo Pazgeny 1 Dnekrtporexnuka, Tema 1.6 DmekTpuueckue U3MEpEeHHs U
AIIEKTPOU3MEPUTENIbHBIE IPUOOPHI (AyTuTOpHas padboTa).

Knaccudukamnms namMmepuTeaIbHbIX TPHOOPOB

TouHOCTE U3MEpEHUN

[TpuGopbl MAarHUTORIEKTPUICCKOMN M DJIEKTPOMAarHUTHON CHCTEM

[TpuGopsI MEKTPOANHAMUYECKON U (PeppOAMHAMUYECKON CUCTEM

[TpuGopbl HHAYKIIMOHHON CHCTEMBI

[Tpubopsl Apyrux cucrem, HupoBbIe TPUOOPHI.

U~ wd P

Yerubiit onpoc Ne 12 mo Pazgeny 1 DOnekrporexnuka, Tema 1.6 Dnexkrpuueckue u3MepeHHs U
3JIEKTPOU3MEPUTENbHBIC TPUOOPHI (AyauTopHas pabdota).

1. CrnocoObl u3MepeHHs TOKa U HANPSDKEHUS B LIETISAX TOCTOSIHHOTO U IEPEMEHHOTO TOKA.

2. Pacuér myHTOB M J00aBOYHBIX CONPOTHBICHWN NpPU HW3MEHEHHUU IIpelena HU3MepeHus

BEJIMYMH.

3. CnocoObl U3MEpPEHUST MOIITHOCTH.

4. CnocoObl U3MEpEeHUs: CONPOTUBICHUH.

5. CnocoObl U3MEpPEHUS AIEKTPUIECKON dSHEPTHH. IHIYKIIMOHHBIE CYETUNKHY.

VYernoiit onpoc Ne 13 mo Pazgeny 1 Dnekrporexnuka, Tema 1.7 Tpanchopmaropsr (AyautopHas
pabota).

1. Hasnauenwue tpancdopmaropa.

2. Ycrpo#cTBO TpaHcopmaropa.

3. Tlpunnmn nevictBus Tpanchopmaropa.

4. Koadduuuent tpanchopmannu tpanchopmaropa. Kosdduimenr nonesnoro neiicrpus
TpanchopmaTopa.
Pesxxumbl paboThl TpanchopmaTopa.
6. Bwugsr TpanchopmaTopoB u 00JaCTh X MPUMEHCHHUS.

o

VYerueii onpoc Ne 14 mo Pasmeny 1 Onekrporexnuka, Tema 1.8 DnexTpudeckne MamidHbBI
NEPEMEHHOTO TOKa (AyauTOpHas paboTa).

1. VYcTpoiicTBO MaluH MOCTOSTHHOTO TOKA.

2. JlBurarenu MOCTOSTHHOTO TOKA: IYCK B XOJI, PETYJIMPOBAHKIE YACTOTHI BPAIIICHHUS.

3. T'enepaTopbl MOCTOSIHHOTO TOKA.

VYerueiii onpoc Ne 15 mo Pasmeny 1 Onexrporexnuka, Tema 1.9 Dnekrpuueckue MamnHbI
MOCTOSTHHOTO TOKa (AyauTopHas paborta).

1. VYcrpoiicTBO aCHHXPOHHOTO ABUTaTENsl, IPUHLMII JEHCTBUS ACHHXPOHHOTO JBUTATENs

2. Ilyck B X0 aCHHXPOHHOTI'O JIBUTATEINsl, PETYJIMPOBAHNE YACTOTHI BPAIllEeHUs, pEBEPC.

3. YcTpoHCTBO CHHXPOHHOT'O reHepaTopa, mapajieiabHas paboTa reHepaTopoB.
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VYeruoiit onpoc Ne 16 mo Pazgeny 2 Dnektponuka, Tema 2.1 dusnyeckne OCHOBBI 3JIEKTPOHUKH,
Tema 2.2 [TonmynpoBoAHUKOBBIE IPUOOPHI (AyIUTOpHAs padoTa).

1.
2.

s

[TonynpoBOAHMKOBBIE MaTEPUAIIBI K KX CBOMCTBA.

DIEKTPOHHO — JBIPOYHBIN EPEXO] U €T0 OCHOBHOE CBOMCTBO. BosbT amniepHast
XapaKkTEepUCTUKA ITepexo/1a

BrinpsiMutenu nepeMeHHOTO TOKa, CXEMbI BBITPSIMIICHHUS.

Yeunurenu Toka. Buabl TpaH3UCTOPOB.

CTaOuauTpOHBI.

Tupucropsl.

VYerawii onpoc Ne 17 mo Pazmeny 2 Onekrtponuka, Tema 2.3 HHTerpanbHble CXEMBI
MHUKpPOAJIEKTPOHUKH, Tema 2.4 DieKTpOHHbIE BBIIPSIMHUTEIM M CTaOMIM3aTOpbl (AyIUTOpHas
pabora).

1.

2.

sw

OcHOBHBIE TOHATHUS 00 AIEKTPOHHOM T'€HEPATOPE, YCIOBHS BOSHUKHOBEHHS HE3aTyXaIOIINUX
KOJICOaHUH B DJIICKTPUYECKON IIETIH

OOu1re cBeeHus 00 IEKTPOHHBIX MPUOOPAX. DIEKTPOHHO-TTydeBast TpyOKa; ee yCTpOoicTBO
Y IPUHLAT JEHCTBUS

DNeKTPOHHBIN ocmiIiorpad; ero Ha3Ha4eHUe; CTPYKTypHas cXema; MPUHLUI 1eHCTBUS
DOJNEeKTPOHHBIA BOJBTMETP, €r0 HA3HAUYEHUE, CTPYKTYpHas CXeMma, NPUHIUI H3MEpEeHUs
HaIpsHKEHUN

4.2. 3apanus I NPOMEKYTOYHOM aTTeCcTalluH

IIEPEYEHD

BOITPOCOB U MPAKTHYECKUX 3aJaHUI JJIs1 TOATOTOBKHU K 9K3aMEHY 0 YUCOHOM TUCIIUTIIINHE

«OI1.03 DnexTpoTEXHUKA U ANEKTPOHUKA»

U1 o0ydarommxcs 1mo crernuaibHocTH 23.02.07 « Texnnueckoe 00cayKUBaHUE U PEMOHT

RBO©O~NOR~WNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

ABHUraTeJieil, CHCTEeM M arperaToB aBTOMOOMIIei»
(2 xype)
IIepedyens BonpocoB
DnekTpuyeckoe notie. 3akoH Kynona.
Konpnencaropsl. CoeiuHEHNE KOHIEHCATOPOB.
3akon Oma 151 3aMKHYTOM LIETIH.
3akon OMa 11t y4acTKa LETH.
[TapannenbHOE COEAMHEHNE COMPOTUBIICHUM.
[TocnenoBarenbHOE COEIMHEHUE CONTPOTUBICHUI.
CMmeniaHHOe COETMHEHUE CONTPOTUBIICHUIA.
OHeprus U MOIHOCTb ITOCTOSIHHOTO TOKA.
OCHOBHBIE IOHATUS MArHUTHOT'O MOJIS.
IIpoBonHMK B MarHuTHOM 110Jie. IIpaBuio neBoit pyku.
[TIpoBogHuK B MarHuTHOM T10J1e. [IpaBuio npaBoi pykwu.
3aKOH 3JIEKTPOMArHUTHON MHAYKIIUH.
CaMOMHIYKIIMSI U B3AUMOUHYKIIHS.
[Tony4yenue u napameTpbl IEPEMEHHOTO TOKA.
[TocnenosarensHoe coennnenue R, L n C anemenToB. BexkropHas auarpamma.
MortHOCTh 01HO(A3HOTO IEPEMEHHOTO TOKA.
Koaddunment momuoctu.
Tpexda3zubie cuctembl. OCHOBHBIE TTOHSTHS.
CoennHeHune «3Be31a».
CoennHEeHNnE «TPEYrOJbHUKY.
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21. MomHOCTh B Tpex(a3HbIX CHCTEMaX.

22. VI3MepeHune 37eKTPUIEeCKUX BETUYNH.

23. IIpuOopsl MarHUTORIICKTPUIECKOU CHCTEMBI.

24. TTpuGopsI HIEKTPOMArHUTHON CUCTEMBI.

25. TTpubopsI PIEKTPOAMHAMHUYECKON CHCTEMBI.

26. ITpuGopsl MHAYKIITMOHHON CHCTEMBI.

27. MeToibl U3MEpEHUsT CONTPOTUBIICHUM.

28. MeTosbl U3MEPEHHS MOIITHOCTH.

29. MeTo1bl U3MEpEHUS dIEKTPUIECKON IHEPTHUH.

30. Tpanchopmatopsl. YCTpOMCTBO U IPUHIUIT PaOOTHI.

31. Tpexda3zubie TpanchopMaTopsI.

32. I'enepaTopbl MOCTOSIHHOTO TOKA. Y CTPOMCTBO, MPUHIUI PaOOTHI.

33. 'ereparopsl MEPEMEHHOTO TOKA. Y CTPONCTBO, PUHIIAI PaOOTHI.

34. JIpuraTenb MOCTOSSHHOTO TOKA. Y CTPOMCTBO, MPUHITUT PaOOTHI.

35. Xapakrepuctuku apurarens OBII u OBC.

36. ACHHXpOHHBIE ABUTaTEIH. Y CTPOHCTBO, IPUHIIMIT PAOOTHI.

37. ITomympOBOTHUKOBBIE THO/IBI.

38. bunonspHblil TpaH3UCTOP.

39. CxeMbl BBIIPSIMIICHHUS.

40. CrnaxxuBaronye GuibTpbl

[IpomexxyTouHasi arTrecTranmusi COCTOUT M3 JIBYX OTall: YCTHBIM ONPOC U BBIOJIHEHUE

IIPAaKTHUYECKUX 3aJaHUM.

[Iepeuenp MpakTUYECKUX 3aJaHUI

Jns nanHOM cxembl onpenenuThb: Us

R1= 40 On: R2 =80 O { sz—&

R3=3,40m;U =30B U

JUnst TaHHOM cxeMbl onpenenuts: I; Z; cosp. Hapucosats X1 R
BEKTOPHYIO JMAarpaMMy, yKa3aTh PEKUM pabOThI LEMH. T
Kakue ycnoBus HEOOXOMMMO BBITIOJHUTb, 4YTOOBI B U X2
JIAHHOHM CXeMe MNOIy4UTh PE30HAHC HAaNpsKeHHS (Bce Y

conpotusiienus 1mo 10 Om, nHanpsoxenue 100B).

Jns naHHOM cxeMbl onpeaenuTs: Py ‘ :

R3=900m;U =112B

s naHHOM cxemsl onpenenuts: I; Z; cos¢. Hapucosats
BEKTOPHYIO JUarpaMMmy, yKas3aThb PEXKHUM padOTHI IIEIH.
Kakue ycrnoBuss HEOOXOAMMO BBIMIOJHUTh, YTOOBI B
JAHHOM CXEMe€ TOJYYUTh PE30HAHC HampsoKeHus (Bce
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conpotubiienus o 10 Om, nHanpsokenue 100B). X1 X2
|| VYT

u X3
JIst TaHHOM CXEMBI OTIPENeNIuTh: P) R1 R2
R1=20 Ox; R2 =60 O 1
R3=900m;U =112B o
s naHHOM cxemsl onpenenuts: I; Z; cos¢. Hapucosats X1 R
BEKTOPHYIO JHarpamMMmy, yKa3aThb PEXUM paOOThI IICIIH. TV
Kakue ycrnoBuss HEOOXOAMMO BBIMIOJHUTH, YTOOBI B U X2

JAHHOM cXeMe NOJY4YUTh PE30HAHC HampspKeHus (Bce
conpotusiieHus no 10 Om, Hanpsixenue 100B).

Jnst naHHOM cxeMbl onpeaenuTh: P
R1=200Om; R2=60 Om

R3=900m;U =112B

Jlnst maHHOM cxeMbl onpenenuTh: I; Z; cos ¢. Hapucosars R1 R2
BCKTOPHYIO JHAarpaMMy, yKa3aTh PEXHM pabOTHI ICIH.
Kakue ycioBusi HEOOXOMMMO BBINOIHUTH, YTOOBI B u X
JTaHHOM CXeMe TMOJy4WTh pPE30HAHC HampsuKeHHs (Bce "
conporusienus mo 10 Om, nanpspkenue 100B). I
JI7is MaHHOM CXEMBI ONIPEICIHUTD: P R1 R2
R1=20 Ox: R2 =60 Ou L
W\
R3=900m;U =112 B U N
AN
\
R X1
s naHHOM cxemsl onpenenuts: I; Z; cos¢. Hapucosats — L1 |
BCKTOPHYIO JIHarpaMMmy, yKa3aTh PEKHM pabOTHI ICIIH. U X2
Kakue ycioBusi HEOOXOJMMO BBIMOJHUTH, YTOOBI B e O S

JAHHOM cXeMe NOJY4YUTh PE30HAHC HampspKeHus (Bce
conpotusienus 1mo 10 Om, nHanpsoxenue 100B).

B Tpex(daszHyio 4eTbpexnpoBOAHYIO CETh C JMHEHHBIM
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HanpsbkeaneM Uy = 220B Brirouniy 38e3/10M pa3HbIe 10
XapakTepy COnpoTUBIEHUs. ONpeneanTb JNHEIHHBIE TOKU
¥ Ha4YePTHUTh BEKTOPHYIO Auarpammy Iienu. OnpeaenuThb
TOK B HYJIEBOM IIPOBOJIE.

B TpexdazHyio 4eThIpeXnpOBOIHYIO CETh C JIMHCHHBIM
HanpspkeHueM Uy = 380B Bxirouniu 3Be3101 pasHbIe 1O
XapakTepy conpoTuBieHus. OnpeneanTs JUHETHbIE TOKU
Y HauYE€PTUTh BEKTOPHYIO auarpammy nenu. Onpenenursb
TOK B HYJIEBOM IIPOBOJIE.

A —————

B =

C =

N =
° s
I\‘ o

T=— =
« =T C
> o

: 7 (]
© 14
I\q
<

A==

B =

C—+—=

N
=
S 3 3
~
7T &l sl
‘E‘ fI\IJ ”,-
< o e«

B Tpex(daszHyro 4eThIpeXnpoBOAHYIO CETh C JMHEHHBIM
HanpsbkeHneM Uy = 220B Bkirouniy 38e3/10M pa3HbIe 10
XapakTepy COnpoTUBIEHUs. ONpeneanTb JUHEIHHbIE TOKU
Y HA4YEPTUTh BEKTOPHYIO auarpammy nenu. Onpenenurs
TOK B HYJIEBOM IIPOBOJIE.

T

38 Om
1
LI

R,=

19 Om

Il

Ll

R,
6 Om
X

B TpexdazHylo 4eThIpeXnpOBOIHYIO CETh C JIMHCHHBIM
HanpspkeHueM Uy = 380B Bximrounim 3Be3101 pasHbIe 1O
XapakTepy conpoTuBieHus. OnpeneanTs JUHEITHbIE TOKU
Y Ha4YepPTUTh BEKTOPHYIO auarpammy nenu. Onpenenursb
TOK B HYJIEBOM IIPOBOJIE.

]H[']

ZOw>

X,=80m R,=60m
11 1
1 LI
R,=40M X.=3Om
X.=10 0Om
Il
I

B Tpex(da3zHyro 4eThIpeXmpoBOAHYIO CETh C JMHEHHBIM
HanpsbkeHneM Uy = 220B Bkirouniiy 3Be3/10M pa3HbIe 10
XapakTepy COnpoTUBIEHUs. ONpeneanTb JUHEIHHbIE TOKU
Y HA4YEPTUTh BEKTOPHYIO auarpammy nenu. Onpenenurs
TOK B HYJIEBOM IIPOBOJIE.

ZOwW>

Bl

12,7 Om

R,=10 Om
Xy=
I
1
R.=25,4 Om

B Tpex(daszHyro 4eThIpeXnpoBOAHYIO CETh C JMHEHHBIM
HanpsbkeaneM Uy = 380B  Britoumnm  pasHble 110
XapakTepy COnpoTUBIEHUs. ONpeneanTb JNHEIHHBIE TOKU
Y HAYE€PTUTh BEKTOPHYIO TUarpaMmy LICIH.

1

R.,=10 Om
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B Tpex(da3zHyro 4eThIpeXnpoBOAHYIO CETh C JMHEHHBIM Bo—i=.
HanpsbkeaneM Uy = 220B  Broumiam  pasHple 110
XapakTepy COnpoTUBIEHUs. ONpeneanTb JUHEIHHbIE TOKU
Y HAYE€PTUTh BEKTOPHYIO TUarpaMmy LICIH.

X,=16 OM R_=120m

B TpexdaszHyro 4eThIpeXnpOBOIHYIO CETh C JIMHEWHBIM Bo—
HanpspkeHueM Uy = 380B BriIrouMiam pasHele 1O Co—==
XapakTepy conpoTuBieHus. OnpeneanTs JUHEITHbIE TOKU r‘IO“

Y HAYE€PTUTh BEKTOPHYIO TUarpaMmy LIEMH. 7 \/

& R.,=40 Om

B TpexdazHylo 4eThIpeXnpOBOIHYIO CETh C JIMHCHHBIM
HanpspkeHueM Uy = 220B BrIOYMIM  pasHblE IO
XapakTepy conpoTuBieHus. OnpeneanTs JUHEITHbIE TOKU S
Y HAYE€PTUTh BEKTOPHYIO UarpaMmy LIEMH. o °

O w >

2D

wO

+¥ R.,=20 Om

1
| )

B TpexdazHyio 4eThIpeXnpOBOIHYIO CETh C JIMHCHHBIM
HanpspkeHuemM Uy = 380B Briroumnan — pasHele 1O
XapakTepy conpoTuBieHus. OnpeneanTs JUHEITHbIE TOKU Oi/ R
Y HAYE€PTUTh BEKTOPHYIO TUarpaMmy LIEMH. o b

QW >

INEPEYEHDb
BOITPOCOB JIJIs1 TOATOTOBKH K MU depeHITMpOBaHHOMY 3a4eTy 1Mo yueOHo# aucturumae «OI1.03
DNEKTPOTEXHUKA U AJIEKTPOHUKA
115t oOydaromuxcs 1mo crenuanbHocTH 23.02.07 « Texaundeckoe 00CTyKUBaHUE U PEMOHT
JBUTATETICH, CUCTEM H arperaToB aBTOMOOHIICI»

(2 kypc)

JuddepeHnrpoBaHHbIi 3a4€T TPOBOIUTCS B BUJIE KOMITbIOTEPHOTO TecTa. B TecT Bxoasat 30
BOIIPOCOB M3 OOIIET0 KOJMYECTBA MPEIJIOKEHHBIX 3aJaHWii B MPOHM3BOJIBLHOM TOpsSAKe. Bpewms
oTBeTa — 45 MUH.
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Cuna  B3aMMOAECHCTBUS ~ MEXIAY  TOYECYHBIMH  3apSOKEHHBIMM  TeJIaMH  NIPSMO
MPOMOPIMOHANIbHA TMPOU3BEACHUIO 3apsAI0OB OTUX TeI M OOpaTHO MPOMOPIMOHATBHA
KBaJpaTy pacCcTOSHUS MeX1y HUMU. J[aHHas hOopMyITHMpOBKa Ha3bIBACTCS

3akoHoM Oma

3akoHoM Kynona

npasuwioM Jlenna

DNEKTPUUECKOE M0JI€ XapaKTEPU3YETCsl BO3IEHCTBUEM
Ha 3apsDKEHHYIO 4aCTULLY

Ha JBIDKYILYIOCS YacTUILY

Ha IIPOBOJHHUK C TOKOM

BHCKTPOCTaTI/I‘IeCKI/IC I1OJIA CO30ar0TCs
NMOABUIKHBIMHU 3apsSPKCHHBIMU TCIIAMU
MAar"iuMTHBIM I10JIEM

HCTMIOABUIKHBIMU 3apsSP’KCHHBIMU TCIIAMHA

Bennuuna, uncneHHo paBHas paboTe, KOTOPYIO COBEpIIAeT IoJie, MepeMelnas MpoOHBIN
NEKTPUUECKUH 3aps, U3 JAHHOW TOUKU B OECKOHEYHOCTh, HAa3bIBAETCS

MIOTEHIIUAJIOM

HanpsHKeHUEM

TOKOM

CBOOOIHBIC NMEKTPOHBI METAIIIA, BHECEHHOTO B 3JIEKTPUYECKOE TIOJIE, IePEMEIAI0TCs
B CTOPOHY, COBIAJAIONIYIO C HAIIPAaBJIEHUEM IO

B CTOPOHY, POTUBOMOJIOKHYIO HAIIPABJICHUIO MOJIS

HE3aBHCHMO OT HAIPABJICHUS BHEIIHETO IMOJIS

B nmporecce amekTpocTaTiuecKoi HHAYKIIMY B METAJIJIE IIEPEMEIIAt0TCsI
MOJIOKUTEIBHEIE HOHBI

AJIEKTPOHBI

Y 3JIEKTPOHBI, U MOHBI

TBepablil TUAIEKTPUK B COCTOSIHUN TPOOO0sT XapaKTepUu3yeTcs
HaJINYMEM CBOOOJHBIX IEKTPOHOB

HAJIMYMEM CBOOOHBIX HOHOB

HaJINYMEM CBOOOJHBIX IEKTPOHOB U HOHOB

[TocTOAHHBIN TOK XapaKTepUu3yeTcs
OIPEIEIICHHOW BEJIIMYUHOMN

ONpEIETICHHBIM HAPABICHUEM
ONPEACIICHHON BEJIMUYNHOW U HAIIPABIEHUEM

Bennuwna, uncieHHO paBHas paboTe, KOTOPYIO COBEpIIAIOT CTOPOHHHE CHIIBI TPU
NepEMEIIICHUH SAMHUYHOTO MOJIOKUTEIBHOTO 3apsijia BHYTPH UCTOYHUKA, HA3bIBACTCS

SJIC

HaTPSKCHUEM

MOTEHIAJIOM
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Benuuuna, yricieHHO paBHas paboTe, KOTOPYIO COBEPIIAET UCTOYHHK, IPOBOAS €IMHUYHBIN
MIOJIOKUTENBHBIN 3apsi]l 10 3aMKHYTOH LI€IH, HAa3bIBACTCS

SC

HaIpsHKEHUEM

MTOTCHIIMAJIOM

Benuunna, yncieHHo paBHas paboTe, KOTOPYIO COBEpIIAET UCTOUYHUK, MPOBOJIS €TUHUYHBII
IIOJIO’KUTEIBHBIN 3apsi/i [0 TAHHOMY y4YacTKy LI€NH, Ha3bIBaeTCA

SJ1C

HaIpsHKEHUEM

MTOTEHIMATIOM

OJ1C MOXHO U3MEPUTH BOJBTMETPOM, MOJKITIOUEHHBIM K 32)KUMaM UCTOYHHKA
IIPU PA30OMKHYTOU LIETIH
MpY 3aMKHYTOM LIENH

HamnpsixeHne Ha ydacTke ey MOXKHO U3MEPUTh BOJIBTMETPOM, NOJAKIOYEHHBIM K JAHHOMY
Y4acTKy

MpY PA30OMKHYTOM LIETTH

IIpU 3aMKHYTOH L[enu

OJ1C sBnsieTcs XapakTEpUCTUKON UCTOYHHKA
SHEPreTUYECKON
CUJIOBOU

Byner nu mpoxoauTh B IENH MOCTOSHHBIA TOK, €Clii BMecTo McTouHuka DJ[C BKIIOYHTH
3apsKEHHBIA KOHAEHCATOP?

Oyzaer, HO HEeJJ0ITO

Oyner

He Oyzaer

BennuuHa yaenbHON NMPOBOAMMOCTH MENM IIPU IOBBIIICHUU TEMIIEPATyphbl OKPYXkKarollen
cpenbl

YMEHBIIAETCS

YBEIIMYUBAETCSA

HE 3aBUCUT

BGHI/I‘II/IHa y,Z[GJ'IBHOI‘O COHpOTI/IBHeHI/IH MEan HpI/I ITIOBBIIIICHU N TeMHepaTypr OKPY)KaIOH_[eI‘;I
CpeIbI

yMeHBH_IaeTCH

YBEJIMYNBACTCS

HE 3aBHCHUT

TemmnepaTypHbIit KOA)PHUITUESHT COTPOTUBICHUS JIJII MEIU
HOJOKUTEIHLHBIA
OTpHUIATETbHBIN

TemmnepaTypHbiii  KO3hOUIMEHT  CONMPOTHUBICHUS JUISL  DJIEKTPOJINTa  KUCJIOTHOTO
AKKyMYJISITOpa
MHOJIOKUTEILHEIA
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OTpHUIATETbHBIN

TemmepaTypHbiii  KO3()PUIMEHT  CONMPOTHUBICHUS JUISL  DJIEKTPOJIMTA  IIEJIOYHOIO
AKKyMYJISITOpa
MMOJIOKUTEITBHBIN
OTpHULATEIbHBIN

DNEKTPUUECKOE CONPOTUBIIEHUE AIIEKTPOJINUTA KUCIOTHOIO aKKyMYJIATOpa IIPU MOBBILIEHUH
TEMIIEpaTyphl

YMEHBIIAETCSA

YBEIIMYUBACTCSA

DIEKTPUUECKOE COMPOTUBIICHUE JEKTPOIUTA IIEIOYHOTO aKKyMYJISITOpa MPU MOBBIIIEHUN
TEMIIEpaTyphl

YMEHbIIIaeTCs

YBEIIMYUBACTCSA

3HeKTpI/I‘-I€CKO€ COIIPOTUBJICHHUEC MCAU IIPU MOBBIICHUN TCMIICPATYPhI
YMCHBIIACTCA
YBCIIMYUBACTCA

BonbrammnepHas ~— XapakTepHCTUKa  CONPOTUBIICHUS  AJIEKTPHUUECKOW  Lenmu  Oynmer
MPSMOJIMHEITHOM, €CITN

CONMPOTUBJICHUC LCIN — IMTOCTOAHHAA BEJIMYHNHA

COIPOTHUBIICHUE 1IETIH — MIEPEMEHHAsI BETMYMHA

[Ipu BKJIIOYEHHH aMIIepMETpa B 3JEKTPUUECKYIO IIeNb BEIMYMHA TOKA B LIETH
W3MEHSETCS

HE U3MEHsEeTCs

YBEJIMUHBACTCS

JUIMHY IpOBOJHUKA YBEJIWYWIN B JiBa pa3za. MI3MeHUTCS 1M CONPOTUBIIEHNE POBOIHUKA?
YMEHBIIUTCA B 1Ba pasza

YBEIIMYUTCS B []BA pas3a

HE U3MEHUTCS

[Tonepednoe ceueHne MPOBOJHHUKA YBEIMYWIN B JABa pa3a. VI3MEHUTCS U CONMPOTHUBIICHHUE
MPOBOJIHUKA?

YMEHBIIIUTCSA B JIBa pasa

YBEJMYUTCS B J]Ba pa3a

HE U3MEHUTCS

Onpenenurte NpU3HaK, XapaKTEPU3YIONIUH METATUYECKUNA MPOBOIHUK:
HaJIM4ue CBOOOIHBIX AIEKTPOHOB

HaJIM4nue CBOGOI[HI:IX HOHOB

OTCYTCTBHE CBOOOHBIX DJIEKTPOHOB

COGI[I/IHCHI/IG 9JICMCHTOB BHGKTqueCKOﬁ OCIHM Ha3bIBACTCA ITOCIIEA0BATCIIbHBIM, €CIIN
Y 3JICMCHTOB OJJTHO U TO KC HAIIPSIKCHUC
I10 3JIEMEHTAM MACT OAUH U TOT K€ TOK
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Y 3JIEMEHTOB OJJHO U TO K€ COIIPOTHUBIICHUEC

COCI[I/IHCHI/IC 9JICMCHTOB BHCKTqueCKOﬁ LECIIKM HA3bIBACTCA MapalJICJIbHBIM, €CIIN
Y 3JICMCHTOB OJTHO U TO KC HAIIPSIKCHUC

I10 3JIEMEHTAM HACT OAUH U TOT K€ TOK

Y 3JICMCHTOB OJJHO U TO K€ COIIPOTHUBJICHUC

VY4acTok 3JIEKTpUUECKOM LIETIH, 110 KOTOPOMY UJIET OJMH U TOT K€ TOK, Ha3bIBACTCs
y3J0M

BETBBIO

KOHTYpPOM

VY4acToK JIEKTPHUUECKON LIENH, B KOTOPOM CXOASTCS HECKOJIBKO TOKOB, Ha3bIBACTCSA
y3J10M

BETBBIO

KOHTYpPOM

Kakum 101KHO OBITH CONPOTUBIICHNE aMIIEPMETPA, YTOOBI OTYYUTh CXEMY 3aMEIICHNUs 7
3HAYUTENIBHO MEHBILE CONPOTHUBIICHUS, BKIIOYCHHOTO B JAHHYIO LIETh

3HAYUTEIHHO OOJIBIIE COMPOTUBIICHHS, BKIIIOUYCHHOTO B JAHHYIO LIENb

COIIPOTHBIICHUE AMIIEPMETPA HE BIHSET

Kakum nomkHO ObITh COMPOTUBIICHNE BOJIBTMETPA, YTOOBI OTYUYUTh CXEMY 3aMeIleHUs?
3HAQUYUTENIbHO MEHBIIIE COMPOTUBIIECHUS, BKIIIOYEHHOTO B JIAHHYIO LIETIb

3HAYUTENIBHO OOJIbIIE COMTPOTUBIIEHHS, BKIIOYEHHOTO B IaHHYIO 1IETIb

COMPOTHUBIICHUE BOJIBTMETPA HE BIIUSECT

B anexTpuueckyro Lelb K CONPOTHUBIICHUIO MAapaJlJIEIbHO MNOJAKIIOUMWIM TAaKOE K€ II0
BEJIMYMHE collpoTuBieHue. Kak n3MeHuTcs olliee COnpoTHBIEHUE LEenH?

YMEHBIINUTCSA B []Ba pa3a

YBEJIMYUTCS B JIBA pasa

HE JI0CTaTOYHO JaHHbIX

Bennuunna, xapakTepusyemasi CKOPOCThIO, ¢ KOTOPOH coBeplIaeTcs: paboTa, Ha3bIBAETCS
COIIPOTHBIIEHUEM

HapspKEHUEM

MOITHOCTBIO

N3MensTca i motepu sHepruu BHYTpU ucTouHMKa JJ[C npu M3MEHEHUH COMPOTHUBIICHUS
BHEIIHETO y4acTKa Lenu npu yciaoBuy, uto DJ1C nenu He uzmeHsercs?

U3MEHSITCS

HE U3MEHSATCS

HE JIOCTaTOYHO JaHHbBIX

JlBa ucTOYHMKA HUMEIT oauHakoBble OJIC M TOKM, HO pa3Iu4HblE BHYTPEHHHE
conpotubnenus. Kakoi u3 ncrounankoB umeet 6ombmmid KITJ]

KIIJ] n"CTOYHMKOB paBHbI

C MEHBILIUM BHYTPEHHUM COMPOTUBICHUEM

¢ OOJIBIIMM BHYTPEHHHUM COTIPOTUBIICHUEM
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Kak u3MeHUuTCS KONMYECTBO TEIJIOTHI, BBIACNAIONIIEHCS B HarpeBaTeIbHOM INpUOOpE, MpHU
YXYIIIEHUH KOHTAKTa B IITENCEIbHON pO3eTKE

YMEHBIIUTCS

YBEITUUUTCS

HE U3MEHUTCS

Kakoif u3 mpoBOJOB OJJMHAKOBOI'O JUAMETPA U JIJIMHBI CHUJIbHEE HArpeeTcsi — MEAHbIN HIIH
CTaJIbHOU — IIPY OJJTHOM U TOM XK€ TOKE

MEJIHBII MPOBOJI

CTaJIbHOU MPOBOJ

HarpeB OJMHAKOBBIN

Kakoii u3 npoBo0B OJJMHAKOBOI'O JUAMETPA U U3 OJTHOTO U TOrO K€ MaTepualia, HO pa3HOM
JUTMHBI, CUJIbHEE HArPeeTcs MPU OJHOM U TOM K€ TOKE

0oJiee KOPOTKUH

OoJiee JIUHHBIN

HarpeB OJMHAKOBBIN

[Tpu KaKOM HaIMPSHKEHUH BBITOHEE MEPEAaTh SHEPTUIO B IMHUHU TPH 33J]aHHON MOIITHOCTH
IIpU MTOBLINICHHOM

[PU TIOHKEHHOM

0e3pa3InyHO

HeoOxomuMo ompenenuTh pa3HOCTh MOTEHIIUAIOB MEXKAY IBYMS TOUYKAMH AJICKTPUUYECKOM
nenu. MiMeeT 11 3HaYeHUe IPU COCTABIICHUH YpaBHEHUS HallpaBjieHne 00X0/1a TaHHOH 1enu
HMEET

HE UMEEeT

Nmeercst cnokHas JJICKTpUYECKas LEMb, CoAepkamias IATh y3JI0B. Kakoe KonuuecTBo
ypaBHEHHI 10 IepBoMYy 3akoHY Kupxroga BO3MOXXHO COCTaBUTH JUIsl JAaHHOM LeNH

TpHU

4eThIpe

[ATh

MoskHO 7U TIpUMEHUTH 3akoHBI Kupxroda nmms pacdera memneil CMEIIaHHOTO COSIUHEHUS
pEe3UCTOpPOB

MO>KHO

HEIIb35

MosxHO M paccMaTpuBaTh ypaBHEHHE 3aKkoHa OMa I BCEM LeNM Kak YacTHBIM ciiydaid
YPaBHEHMsI, COCTaBJIIEHHOI'O HAa OCHOBaHMM BTOpOro 3akoHa Kupxroda

MOXHO

HENb3s

Bosb110l MAarHUTHOM TPOHULIAEMOCTBIO XapaKTEPU3YIOTCS
(beppoMarHuTHbIE MaTEPHUAIIBI

JMaMarHUTHBIE MaTEepUAIIbI

IapaMarHUTHbIE MAaTEepUaIb

Kaxkoit u3 npuBeIeHHBIX MaTepUaIOB HE MPOSBIAET (DEPPOMArHUTHBIX CBOMCTB
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KOOaIbT
IIJIaTUHA
HUKEIb

IlocTosTHHBIC MarHUTHI H3rOTABIIMBAIOT U3
MAaroiuTOTBCPJAbIX MaTCpHUAJIOB
MAarHuTOMATKUX MaT€pHaioB

U3 NMapaMariuTHbBIX MaTCprUajIoB

Kaxkoe cBOiicTBO MAarHUTHOM LIENH SIBIISETCS ITIaBHBIM
CIIOCOOHOCTh COXPaHATh OCTATOYHYIO HAMAarHUYCHHOCTh
CIIOCOOHOCTD HACHIIIATHCS

MaJIO€ MAarHUTHOE COMPOTHUBJICHUE

Hanpasnenue cuiibl AMnepa onpenensercs Mo npaBuily
OypaBumKa

JIEBOU pyKH

IIPaBOH PYKH

B 1Byx>kuiapHOM Kabene TOKM IO JKWIaM HAYT B pasHBIX HalpaBleHUsX. Byayt nm
JIEHCTBOBATh CHJIBI AMIIEpa Ha KUJIbI KaOels

OymyT

HEe OyyT

CHIbl AMIiepa B 3TOM CJlydyae HE BO3HUKAIOT

Hanpasnenue 3/1C 351eKTpOMarHuTHOM HHAYKIMH OIPEENSIETCS 10 PaBUILY
OypaBunka

JIEBOM PYKH

MpaBoOM pyKu

[To mpoBomHuKy umeT oaHOGha3HBIA TEepeMeHHBIM TOK. OmpenenuTe, KaKOB XapakTep
JBUKEHUSI DJIEKTPUUYECKUX 3aPsI0OB B IPOBOJIHUKE

KoJsie0aTeNbHbIN

IIOCTYIATEIbHbBIN

BpaIllaTeJIbHBIN

N3 kakoro matepuana J0JKEH BBIMOJHIATHCA SIKOPh T€HEpATOpa MEPEMEHHOTO TOKA
MarHuTOMSTKOM CTalIu

MarHUTOTBEPAON CTaIN

AJTFOMUHUS

3Ha4yeHHe ePEMEHHOT0 TOKa B (PUKCUPOBAHHBI MOMEHT BPEMEHU Ha3bIBACTCS
MI'HOBEHHBIM

JEWCTBYIOIIUM

CpeIHUM

3nauyenue nepemennoit D/IC B pUKCHPOBaHHBI MOMEHT BPEMEHU Ha3bIBAETCS
MI'HOBEHHBIM

JEUCTBYIOLLIUM

CpeAHUM
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3HaueHue MepeMEHHOT0 HAMPSHKeHHsI B (PUKCHPOBAHHBI MOMEHT BPEMEHH Ha3bIBACTCS
MI'HOBEHHBIM

JEUCTBYIOLLIUM

CpeIHUM

MakcumanbHOE 3HAaYCHHE IIEPEMEHHOT0 TOKa 3a TIEPHO/] HAa3bIBACTCS
MI'HOBCHHBIM

JEWCTBYIOIIUM

aMH.HI/ITyI[HI:IM

MaxkcuManbHoe 3HaueHue nepemenHon J/1C 3a nepuos Ha3bIBaeTCA
MI'HOBEHHBIM

JEUCTBYIOLLIUM

aMIUTUTYAHBIM

MakcumanbHOE 3HaYCHUE MIEPEMEHHOTO HAMPSDKEHUSI 3@ TIEPHO]T HA3bIBACTCS
MI'HOBCHHBIM

JEUCTBYIOIIUM

aMH.HI/ITyI[HI:IM

SBnAOTCS MM mapaMmeTphl MEPEMEHHOI0 TOKA: IEPUOJ], LUKIMYECKas 4acToTa, YIJIOBas
4acTOTA HE3aBUCUMBIMU BEJIMYUHAMHU

SABJISIIOTCSA

HE SABJIAIOTCS

3aBUCHUT OT 4YHMCJIA I1ap MOJIKCOB T'eHEpaTopa

Kakoii mapameTp mnepeMeHHOro TOKa HEOOXOJUMO 3HaTh JOMOJHUTENBHO, YTOOBI I10
BEKTOPHOU JHMarpamMme MOJyYUTh MOJTHOE PEACTABICHUE O TIEPEMEHHOM TOKE
JeHCTBYIOIIEE 3HAUCHHUE TOKA

HavaIbHYIO (azy

4acTOTY BpalleHUs

B oenu nNepeMCHHOI0 TOKa C€ AKTUBHBIM  COIPOTUBJICHHUCM OSHCPTHA HCTOYHUKA
npeoOpa3yeTcsi B SHEPTUIO

MAarHuTHOTI'O I10JIA

AJIEKTPUYECKOTO OIS

TEIUIOBYIO

YKaKuTe mapaMeTp NePeMEHHOTO TOKa, OT KOTOPOTO 3aBUCUT UHAYKTUBHOE COIIPOTHUBIICHUE
KaTyIIKA

MEPHOJ] IEPEMEHHOTO TOKA

JCWCTBYIOIIEE 3HAUCHHUE HATIPSIKCHUS

(dhaza HanpsHKCHUS

[TapameTpsl MHIYKTUBHOW KATYyIIKW: WHIYKTHBHOE compotusieHue 10 Owm, akTuBHOE
COIIPOTUBJICHHUC PpPABHO  HYIIIO. OkaspIBaeT I AaHHass KaTyluika COIIPpOTUBJICHHC
MOCTOSIHHOMY TOKY

OKa3bIBACT

HE OKa3bIBaeT
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HE JOCTATOYHO JAHHBIX

B 1ienp mocTosSTHHOTO TOKa BKJIFOUEH KOHeHcaTop 0e3 morepb. KakoBo ero conpoTusicHne
pPaBHO HYIIIO

pPaBHO OECKOHEYHOCTH

3aBHCHT OT €MKOCTH KOHJIEHCATOpa

PG)KI/IM pa6OTI>I j1(S20070 HepeMeHHOI‘O TOKa HA3bIBACTCS pCSOHaHCHBIM, €Clinu COHpOTI/IBHGHI/IC
3TOM LIETTH

YUCTO aKTHUBHOC

YUCTO UHIYKTUBHOE

YHUCTO EMKOCTHOE

B BHGKTpI/I‘-IeCKYIO I ecrb nepeMeHHoro TOKa ITOCJICA0BATCIIbHO BKJIIFOYCHBI I/IH,Z[yKTI/IBHOCTB,
€MKOCTh W aKTMBHOE CONPOTHBICHHE. BO3MOXXEH 1M Uil MaHHOM IeNyM PE30HAHCHBIN
pexuM

J1a, BO3MOKEH

HET, HEBO3MOKEH

HE JOCTATOYHO JaHHBIX

B snexTpuueckyio Lemnb MepeMeHHOro TOKa MOCJIEA0BATEIbHO BKIIOYEHBI MHAYKTUBHOCTD,
€MKOCTh W aKTHBHOE COMNpOTHBICHHE. TOK coBmamaer Mo (ase C HaNpsHKEHUEM.
Omnpenenure pesxuM pabOTHI LETH

PE30HAHC HaIPSKEHUS

pEe30HaHC TOKa

HE JJOCTaTOYHO JTAHHBIX

Kakue mpuOopsl Aa0T BO3MOXKHOCTh TOYHO 3a(MKCHPOBATH PEKUM PE30HAHCA B IIEMH
IEPEMEHHOT0 TOKa

aMIepMETp

BOJIETMETP

BaTTMETP

O PeKTUBHOCTh  HCIONIB30BAHUSI  JJCKTPUUECKUX  YCTAHOBOK  TIEPEMEHHOTO  TOKa
XapaKTepU3yeT

aKTHUBHAsI MOIIHOCTE

pEaKTUBHAS MOIIHOCTH

K03 (HUIIUEHT MOITHOCTH

OOmoTku Tpex(da3HOro reHeparopa coeauHeHbl 3Be37A0H. CKONBKO COEIUHUTEIBHBIX
IIPOBOIOB MOJBOJAT K T€HEPATOpy

TpHU

TPH WK YEThIpe

1IeCTh

C xakoi TOYKOW COEAMHSCTCS HAdajao TEPBOM OOMOTKH TPH BKIIOUYEHHH OOMOTOK
Tpex(da3Horo reaepaTopa TpEyroJIbHUKOM

C Ha4yajJoM BTOPOM

C KOHIIOM BTOPOH

C KOHIIOM TpeThen
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75. UeMy paBeH TOK B HEUTPaJIbHOM IPOBOAE IPU CUMMETPUYHOM Tpex(a3HOH cucTeMe TOKOB
1) cymMe AeWCTBYIONUX 3HAYEHUH (ha3HBIX TOKOB

2) cyMMe JCHCTBYIOIIUX 3HAYCHHUN JIMHEHHBIX TOKOB

3) mymo

76. MOXeT JTi TOK B HYJIEBOM IIPOBOJIC YETHIPEXITPOBOIHOM IETH ObITh PAaBHBIM HYJIFO
1) na, MOXeET

2) HET, HE MOXET

3) Bcerjga paBeH HYIIO

77.Bcerma i BEKTOpHas CyMMa TOKOB (ha3 paBHACTCA HYIIO B Tpex(asHOW cuUcTeMe TpU
OTCYTCTBHH HYJIEBOTO ITPOBO/IA

1) Bcerma

2) He Bceraa

78. CumMmeTrpuuHas TpexdasHas Harpyska coequHeHa 3Be3nou. JIuneitHoe Hampshkenus 380 B.
Omnpenenure ha3zHOE HATIPSHKEHUE

1) 127B

2) 220B

3) 380B

79. ByayTt 1M MEHSATHCS JTMHEHHBIC TOKHM MPH OOPBIBE HYJIEBOIO MPOBOJA MPH CHMMETPUUHOM
HarpysKe

1) Oymyr

2) He OynyT

3) He J0CTaTOYHO JaHHBIX

80. ByayT 1 MEHSATHCS JTHHEHHBIE TOKH MPU 00PBIBE HYJIEBOI'O MPOBOJIA MPHU HECHMMETPUYHON
HarpysKe

1) Oymyr

2) He OynyT

3) He J0CTaTOYHO JaHHBIX

81. CummerpuuHas Tpex¢asHas Harpy3Ka COeANHEHA TPEYroJbHUKOM. JIMHEeHHOe HampsHKEHHS
380 B. onpenenute (hazHOEe HAPSIKEHHUE

1) 127B

2) 220B

3) 380B

82. Jluneiinpiii Tok paBeH 2,2 A. PaccumtaTh (a3HbIl TOK, €ClIM CHMMETPUYHAs Harpyska
COEIMHEHA TPEYTrOJILHUKOM

1) 1,27 A

2) 22 A

3) 3,8A

83. Jluneitnplii Toxk paBeH 2,2 A. Paccuurtarh (a3HbIi TOK, €CIM CHMMETpPUYHas Harpyska
coenHEeHa 3BE300U

1) 1,27 A

2) 22A
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3,8A

YT0 TaKoe MEKTPUUECKUAE U3MEPECHUS

CrOCO0 OIEHKHU (PU3UUECKUX BEITHYUH

U3MEpEHHs BEJIMYHH, XapaKTEePH3YIONINX IEKTPHYESCKUEC U MATHUTHBIC SBICHUS
CpaBHCHUC H3Mep5[eMOfI BCJINMYHHBI C €€ 3HAYCHUCM, HpHHHTOﬁ 3a CAUHULY

Kakoii nmpubop ucnonb3yercs Ui U3MEPEHUs IEKTPUIECKON MOIIIHOCTH
amIepMeTp

BaTTMETP

CUETUYUK

[TepeBectu B amniepnl 200 HA
0,000002 A

0,0000002 A

0,000000002 A

[lepeBectu B BonbThI 0,15 MB
150 000 B

1 500 000 B

15000 000 B

Bcerna nu Ha mikasie mokas3sIBaromero mpuoopa uMeeTcst HyJb?
BCeraa
HYJISI MOXET He OBITh

UeMm xapakTepu3yeTcs TOUHOCTh U3MEPEHU I
a0COIOTHON MOTPEIIHOCTHIO
OTHOCHUTEIIBHOM IOTPEIIHOCTBIO
[IPUBEJICHHON NIOTPELIHOCTHIO

Pa3Hoctb MCKAY HOMUHAJIbHBIM U I[eﬁCTBHTeHBHBIM 3HAYCHUAMU HA3bIBACTCA
a0COJIIOTHON TTOTPEITHOCTHIO;

OTHOCHUTEIBHOU IMOrpCIIHOCTBIO;

MPUBEAECHHOMN MOTPEMTHOCTHIO

MOXHO IIM MarHMTORJIEKTPUYECKHM MPUOOP HCIONIB30BaTh [UIsl M3MEpPEHUs B LEMAX
MEPEMEHHOTO TOKa:!

na

HET

Ilkana ammepmerpa 0 — 50 A. IlpubGopom m3mepensl Toku 3 A u 30 A. Kakoe u3
M3MEPEHHBIX 3HaYEHUH TOYHEE.

3A

30A

TOYHOCTH I/IBMepeHI/Iﬁ OJJMHaKOBa

W3MeHuTCA 1M NOrpEemHOCTh NMpHOOpa, €CiI HU3MEHUTh €ro IOJOKEHHE OTHOCHTEIbHO
TOPU30HTAILHOM ITOBEPXHOCTU

Ja
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2) Her

94. B kako#l yacTW MIKaJbl MpUOOpa C PAaBHOMEPHOM MIKAJOW OTHOCHTEIbHAs IMOTPEITHOCTH
u3MepeHus OyneT HaubobIIeH

1) B Hayaje MIKAIIBI

2) B CepeauHE IIKAJIbI

3) B KOHIIE IIKAJIBI

95. [IpubopbI KaKOW CUCTEMBI MOTYT OBITh UCITOIb30BaHbI B KAU€CTBE BATTMETPOB
1) MarHUTO3JIEKTPUYECKOM

2) 3JICKTPOMAarHUTHOM

3) 2JMeKTpOANHAMUYECKOU

96. Uto Takoe OCHOBHAs OTPEIIHOCTh IpUdopa
1) morpemrHoCTh MpHOOpA, onpeaencHnas npu 20 rpagycax Llenbcus
2) TOTPEIIHOCTh MPUOOpa, ONpeelICHHAs IPH PA00YHX YCIOBUSIX H3MEPECHUS

97. Jlist KaKoro TOKa MpeHa3Ha4YeH MPUOOp IEKTPOMATHUTHOW CHCTEMBbI:
1) TOJBKO MOCTOSTHHOT'O TOKA

2) TOJBKO MEPEMEHHOTO TOKa

3) I OCTOSTHHOTO U MIEPEMEHHOT0 TOKa

98. AMmepMeTp UMeeT paBHOMEPHYIO miKary. Kakoil cucteMpl JaHHBIN puOop
1) MarHUTO3JIEKTPUYECKOM

2) 3JICKTPOMAarHUTHOM

3) 2JMeKTpOANHAMUYECKOU

99. BartmeTp uMeeT paBHOMEpHYIO Imkany. Kakoil cuctembl JaHHBIH nprudop
1) MarHMTO3JEKTpUYECKas

2) SIEKTPOMAarHUTHAs

3) aIeKTpoAMHAMHYECKAS

100. B kakoii wactu mikanmel mpubOopa DJIEKTPOMAarHUTHOM CHCTEMBI TMPAKTHYCCKU
HEBO3MOXKHO MPOU3BOJIUTH OTCUET

1) B Hayaje MIKAIIBI

2) B CepeIvHe Kb

3) B KOHIIE IIKAJIBI

101. Kax BKJIFOHArOTCS B AJIEKTPUUECKYIO 1IETTh aMIIEPMETPBI
1) mocnemnoBaTEaBHO C HArPY3KOM
2) mapaiuieabHO Harpyske

102. Kax BKJIFO9arOTCS B 3JIEKTPUUECKYIO 1IETTh BOJIBTMETPHI
1) mocnemoBaTeabHO C HATPY3KOM
2) mapajuieIbHO Harpys3ke

103. Kaxoe conpoTuBieHne JOIKEH UMETh aMIIEPMETP
1) maioe

2) cpenHee

3) OoubIoe
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104. Kaxoe conpoTuBieHne 10IKEH UMETh BOJIBTMETP
1) maioe

2) cpenHee

3) OoubIoe

105. Kakyro MOIIIHOCTh U3MEPSIET BATTMET]
1) akTHUBHYIO

2) pEeaKTHBHYIO

3) momHyIO

3. Tabnuna GopM TECTOBBIX 3aaHUI

Bcero T3 N3 aux xonmmuectso T3 B hopme
3aKPBITHIX OTKPBITHIX Ha Ha TIOPSI0K
COOTBETCTBUE
wT. % mT. % mT. % mT. %
100% 100 %
4. Tabnuiia OTBETOB K TECTOBBIM 3aJaHHSIM
Howmep Howmep Howmep Howmep Howmep Howmep
TECTOBOTO MPaBUIILHOTO TECTOBOT'O MPABHIILHOTO TECTOBOTO MIPABHIILHOTO
3a/laHus OTBETa 3aJlaHus OTBETa 3a/laHus OTBETa

1 2 36 3 71 1
2 1 37 1 72 3
3 1 38 2 73 2
4 2 39 1 74 3
5 2 40 2 75 3
6 2 41 3 76 1
7 1 42 1 77 1
8 3 43 2 78 2
9 1 44 2 79 2
10 1 45 1 80 1
11 2 46 1 81 3
12 1 47 1 82 1
13 2 48 2 83 2
14 1 49 1 84 2
15 1 50 3 85 2
16 1 51 2 86 2
17 2 52 1 87 1
18 1 53 3 88 2
19 2 o4 1 89 2
20 2 95 1 90 1
21 1 56 1 91 2
22 1 57 1 92 2
23 2 58 1 93 1
24 1 59 3 94 1
25 1 60 3 95 3
26 2 61 3 96 1
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27 1 62 2 97 3
28 1 63 3 98 1
29 2 64 3 99 3
30 1 65 1 100 1
31 2 66 2 101 1
32 1 67 2 102 2
33 1 68 1 103 1
34 2 69 1 104 3
35 1 70 1 105 1
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