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1. MacnopTt kommieKTa GOHIA OLIEHOYHBIX CPEACTB

1.1 O0mue moJ10:KeHUs

®onp oneHouHbix cpenacts (POC) mpegHa3HadyeH Uisi KOHTPOJIS U OIEHKU
o0pa3oBaTeIbHBIX JIOCTHIXKEHMM oOydJaronuxcs 1o croenuanbHoctu 15.02.14
OcHailleHle  CpeACTBaMHM  aBTOMATHU3allUM  TEXHOJOTMYECKHUX  MPOIECCOB U
MIPOU3BOJICTB (TI0 OTPACIISIM), OCBOUBIIIUX Mporpammy yueOHou aucrummasl OI1. 13
OCHOBBI DJIEKTPOTEXHUKH U DJIEKTPOHUKH, KOTOpas SBISIETCA YacThIO OCHOBHOM
npodeccroHansHO 00pa3oBaTenbHON mporpaMMmbl B cooTBeTcTBUU ¢ PI'OC mo
CIIEIIUAJILHOCTH 15.02.14 OcHanienue CpelICTBaMU aBTOMAaTHU3aINU
TEXHOJIOTUYECKUX TPOIECCOB M TMpou3BOoJACTB (1o oTpacisiM). @OC BKIOYAIOT
KOHTPOJIbHBIE MAaTe€pUalibl Il MPOBEACHUSI TEKYIIEro, pyOeXHOro KOHTPOJSI U
IPOMEKYTOUHOM aTTecTalvu B opMe IK3aMeHa.

®dOC paszpaboran B coorBerctBUM ¢ DPI'OC mo cnemumansHoctu CIIO
CIIELIUAJILHOCTSIM 15.02.14 OcHaiienue CpelICTBaMU aBTOMAaTHU3aLUU
TEXHOJIOTUYECKUX TMPOIECCOB U MPOU3BOJACTB (IO OTpacisiM) B YacCTH OCBOCHUSA
o0IIeTPO(PECCHOHANBHOIO  I[MKJIa M B COOTBETCTBUM C pabodeil mporpaMMoit
yueOHoi gucnmmumHbl  15.02.14  OcHameHwe cpeacTBaMHd  aBTOMATH3alUH
TEXHOJIOTUYECKHUX MPOIECCOB U MPOU3BOACTB (IO OTPACIISM).

1.2 ®OC yuebHoit mucummivHbl «OIl.13 OCHOBBI 3JIEKTPOTEXHUKH U
AJEKTPOHUKW»  TMO3BOJSET OCYIIECTBUTh KOMIUIEKCHYHO OLIEHKY  OBJIQJICHUS
CIEAYIOIUMU npodeCCUOHATTLHBIMU u o0ImuMu KOMIETEHIIUSIMU
npegycmotrpenasiMu - @I'OC mno cnemmansHoctn  CIIO  15.02.14 OcHaienue
CpeICTBAaMH aBTOMATHU3AIMH TEXHOJOTHYECKUX IMPOIIECCOB M MPOU3BOACTB (110

OTpacism):



Kon

HanMmeHoBaHHE 001X KOMIIETEeHITHI

OK 01

Bri6upate ciocoOs! perieHus 3aaa4 npodeccuoHalIbHON NesITeIbHOCTH
MIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02

Hcnons30BaTh COBPEMEHHBIE CPECTBA IIOMCKA, aHAIIN3a U UHTEPIIPETALIUI
uH(popMaluu, 1 UHPOPMALIMOHHBIE TEXHOJIOTUU ISl BHIIOJHEHUS 3a7a4
npodecCOHATIBHOMN 1€ TeIbHOCTH

OK 03

[1nanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPOGECCHOHATBHOE U JINYHOCTHOE
pa3BUTHE MPEANPUHUMATENBCKYIO IeATEILHOCTh B MpodeccHoHalIbHOMN cdepe,
MCIOJIb30BaTh 3HAHUS MO (PUHAHCOBOM IPaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX
CUTYalUsX

OK 04

OddekTuBHO B3aUMOIEHCTBOBATh U Pa0OTATh B KOJIJIEKTHBE M KOMaH/IE

OK 05

OcCylIecTBIISITh YCTHYIO U MUCbMEHHYI0 KOMMYHUKAIIMIO HA TOCYAapCTBEHHOM
si3pike Poccuiickoit denepanuy ¢ y4eToM 0COOCHHOCTEH COIMAIbHOTO 1
KYJIbTYPHOI'O KOHTEKCTA

OK 06

HpOSIBJ'ISITI) TPaXXIAHCKO-TMIATPUOTHUYCCKYIO IMTO3UIUTI0, ICMOHCTPHUPOBATH
OCO3HAHHOC ITOBCACHUC Ha OCHOBC TPAAUIIUOHHBIX O6IJ.IC‘-I€J'IOB€LICCKI/IX LIeHHOCTefI,
B TOM YHUCJIE C YYETOM IrapMOHHU3AIUH MCKHAIIWNOHAJIIBHBIX U MCKPCIIUTHO3HBIX
OTHOI.HCHPIfI, NPUMCHATH CTAHAAPTHI AHTUKOPPYINIMOHHOI'O IMOBCACHU A

OK 07

ConeiicTBOBaTh COXPAHEHUIO OKPYIKAIOIIEH CPebl, PecypcocOepexeHuIo,
NMPUMCHATDH 3HAHUA 06 HU3MCHCHHWHU KJIMMAaTa, MPUHIUIIBL 6epe)KJII/IBOF (¢}
MIPOU3BOJCTBA, 3P PEKTUBHO NeHCTBOBATH B YPE3BhIYANHBIX CUTYAIIHSIX

OK 08

Hcnonp30Bathk cpeacTBa GU3NIECKON KyIbTYPHI Ul COXPAaHEHUS U YKPETUICHHS
3JI0pOBbsI B IIpoliecce MPoQecCHOHANbHOM NeATEIbHOCTH U MOAAEPKaAHUS
HE00X0IMMOTO YPOBHS (PU3UYECKON MOATOTOBICHHOCTH

OK 09

ITonp3oBaThes HpO(i)GCCHOHaHBHOﬁ HOKYMCHTaHHeﬁ Ha roCy1apCTBECHHOM U
HHOCTPAHHOM A3bIKax

Kon

HavMeHOBaHUE BUIOB JeSITEJILHOCTH U MPO(PECCHOHATBLHBIX KOMIIETEHINH

B/ 1

OcyiecTBiATh pazpaboTKy U KOMIIBIOTEPHOE MOJIETUPOBAHHUE SJIEMEHTOB CUCTEM
ABTOMATHU3AIUU C YUYETOM CIEIU(PUKU TEXHOJIOTHUECKUX MPOIIECCOB

IIK 1.1

Ocy1ecTBIATh aHAIU3 UMEIOIINUXCS PEeIeHHUH sl BBIOOpa MPOrpaMMHOIO
o0ecriedeHus A1l CO3JaHUs U TECTUPOBAHUS MOJIENIN 3JIEMEHTOB CUCTEM
aBTOMATH3alIMH HA OCHOBE TEXHUYECKOIO 3a/IaHusl

K 1.2

PazpabatbiBaTh BUPTYyaIbHYIO MOJIETh HJIEMEHTOB CHCTEM aBTOMATH3allMU Ha
OCHOBE BBIOPaHHOT'O MIPOrPaMMHOTO 00ecTieueHHs] M TEXHHUECKOT0 3aaHus

K 1.3

[TpoBOIUTH BUPTYyAIbHOE TECTUPOBAHKUE Pa3padOTaHHON MOJIEIH HIEMEHTOB CHCTEM
aBTOMAaTHU3aLUU ISl OLICHKH (PYHKIIMOHAJIbHOCTH KOMIIOHEHTOB

K 1.4

dopmMupoBaTh NAKET TEXHUUECKON JOKYMEHTAIUH Ha Pa3pabOTaHHYI0 MOJEINb
9JIEMEHTOB CUCTEM aBTOMAaTU3aLlUU

B2

Ocy1ecTBIATh COOPKY U arpoOaIiio MoJieei 3J1eMEHTOB CUCTEM aBTOMAaTH3aIlH
C YUETOM CHEIM(UKU TEXHOJIOTUISCKUX MPOILIECCOB

K 2.1

OcymiecTBISATh BEIOOP 000pYAOBAHUS M DJIEMEHTHON 0a3bl CUCTEM aBTOMAaTH3aIUN
B COOTBETCTBUHU C 33/IaHUEM U TpeOOBaHUEM Pa3padOTaHHON TEXHHUUECKON
JOKYMEHTAIMH Ha MOJEIh 9JIECMEHTOB CUCTEM aBTOMATH3aIUU

[IK 2.2

Ocy1iecTBISATh MOHTX W HATAJKY MOJIEIH 3JIEMEHTOB CUCTEM aBTOMATHU3AIMK Ha
OCHOBE pa3pabdO0TaHHOM TEXHUYECKOM TOKyMEHTALUU

K 2.3

HpOBOI[I/ITB HCIBITAHUA MOJCIIN 3JICMCHTOB CUCTEM aBTOMATH3allU B PCAJIbHBIX
YCIIOBHUAX € LCIIBIO TOATBECPIKACHU A pa6OTOCHOCO6HOCTI/I M BO3MOKHOM
OIITUMU3alN

B/ 3

OpFaHI/BOBHBaTL MOHTaX, HAJIaAKy U TCXHUYCCKOC O6CJ'Iy>KI/IBaHI/Ie CHUCTEM U
CpCACTB aBTOMATU3aAlINN




IK 3.1 [InanupoBaTh pabOThI 10 MOHTAXY, HAJAJIKe U TEXHUYECKOMY O0CITYKMUBaHUIO
CUCTEM U CPEJICTB aBTOMATU3ALIMK HA OCHOBE OPTaHMU3alMOHHO-PACTIOPSIUTENbHBIX
JOKYMEHTOB U TPeOOBAaHUM TEXHUYECKON TOKYMEHTALUU

[IK 3.2 OpraHu3oBbIBaTh MaTepUATBLHO-TEXHUUECKOE OOecrieueHre padoT 0 MOHTAXKY,
HAJIAJKe U TEXHUUECKOMY 00CITY>KUBAHHMIO CUCTEM U CPEJICTB aBTOMATHU3ALUU
K 3.3 Pa3zpabarbiBaTh HHCTPYKITMU U TEXHOJOTUUYECKHUE KAPTHI BBHITTOJIHEHHS padOT JIJIst

MOAYMHCHHOT'O MEPCOHAJIa IO MOHTAXKY, HAJIAAKC U TCXHUYCCKOMY O6CJIy)KI/IBaHI/IIO
CHUCTEM U CPCACTB aBTOMATU3AIUU

[IK 3.4 Opranu3oBbIBaTh BHIIIOJIHEHUE MPOU3BOJICTBEHHBIX 3aJaHUI O TYUNHEHHBIM
MIEPCOHAIOM
K 3.5 KontponupoBaThs kauecTBO pabOT O MOHTaXYy, HaJaJIKe U TEXHUUYECKOMY

00CITyKMBaHUIO CUCTEM U CPEJICTB aBTOMATU3AIIUH, BBIMOTHIEMbIX TOTYUNHEHHBIM
MIEPCOHAJIOM U COOJIIOJIEHUE HOPM OXpaHbl TpyJa M OepeKIMBOro MPOU3BOICTBA

BI[ 4 OCYH_[GCTBJ'IHTB TCKYIHHﬁ MOHHUTOPHHI' COCTOAHHA CUCTCM daBTOMATH3AIINH

[IK 4.1 KonTponuposats Tekyiue napamerpsl U (pakTUYeCKue oKa3aTean padboThl CUCTEM
aBTOMaTHU3allUU B COOTBETCTBHHU C TPEOOBAaHUAMHU HOPMATUBHO-TEXHUUECKOM
JOKYMEHTALUU ISl BBISIBJICHHS] BO3MOXKHBIX OTKJIOHEHHM

[IK 4.2 OcCy1ecTBIATh JUarHOCTUKY IMTPUYUH BO3MOKHBIX HEUCIIPABHOCTEN U OTKa30B
CHCTEM JUIsl BBIOOpa METO/I0B U CIOCOO0B UX YCTPaHEHHsI
1K 4.3 OpraHu3oBbIBaTh PaOOTHI IO YCTPAHEHHUIO HETIONAI0K, OTKA30B 000PYAOBAaHUS U

PEMOHTY CHCTEM B paMKaX CBOEH KOMIIETEHIIUU

1.3 ®opmbI KOHTPOJISA M OLeHUBaHUA Y /]
®opMOil UTOrOBOM  arrecTaliu, MNPEeAYCMOTPEHHOW Yy4YEOHBIM ILJIAHOM
crienuaibHOCTH, 1o yueOHoM nucuuruinHe «OIl. 13 OCHOBBI 2JIEKTPOTEXHUKU H
AIEKTPOHUKN SIBISETCS SK3aMEH.
2 Pe3yabTaThbl 0CBOCHUS Y4eOHOH TUCUMILIHHBI, MOAJIeKALINE POBEPKA
2.1 B pesynbrare ocBoeHusi ydeOHou muctuiuiuHbl «OIl. 05 OcHoBBI
ANEKTPOTEXHUKU W DIIEKTPOHUKH»  oOydarouuiics  JODKeH — o0sanath
npeaycmorpenabiM - @I'OC  mno  cnemmansHocTn  CIIO  15.02.14  OcHaienue
CpEICTBAaMHU aBTOMATHU3allMM TEXHOJOTMYECKUX TIPOLECCOB U MPOU3BOJACTB (1O
OTpaCIISIM) YMEHUSIMH, 3HAHUSIMU:
TpeGoBaHus K YPOBHIO NOATOTOBKH, NePeYeHb KOHTPOJHUPYEMbIX KOMIIETCHIM I

Tepeuens TpebGoBaHus K ypPOBHIO MOATOTOBKHU 110 Y /|
KOHTPOIUPYEMBIX
KOMIIETEHIIUI yMeThb 3HATH
OK 01-09, YUTATh IPUHLUUIIUAIIBHBI DJIEKTPUUYECKUE Ha3HAYCHUE DJIECMEHTOB U
MK 1.1-1.4, CXEMBI, 0JIOKOB CHCTEM YITPaBIICHHS,
1K 2.1-2.3, CXEMBl  COEIUHEHUH U 0COOEHHOCTH UX PabOTEHI,
gE i }'2 -i, MO AKITIOYCHHI BO3MOHOCTH ITPAKTUYECKOTO

IIPUMEHEHHUs, OCHOBHBIE
JMHAMHUYECKHUE XapaKTEPUCTUKHI
3JIEMEHTOB M CUCTEM JIEMEHTOB

YIpaBJICHUS;
TEXHUYECKUE XapAKTEPUCTUKU
3JIEMEHTOB CUCTEM
aBTOMaTH3alluy,
IPUHLUIINAIbHBIE JIEKTPUUECKUE
CXEMBI




3 Ouenka ypoBHs ycBoeHust Y /[

3.1 ®opMbl U METOIbI OLICHUBAHUS

[IpenMeToM OLIEHKHU Cy>KaT yMeHUs U 3HaHus, npeaycmorpenubie ®I'OC no
mucuuruinae «OI1. 13 OCcHOBBI 3JIEKTPOTEXHUKHU U AJIEKTPOHUKHY, HAIIPABICHHBIE Ha
dbopmupoBanre 00mMMX U MPOPECCHOHATBHBIX KOMIleTeHIInA. KOHTpob U OlleHKa
pE3yIbTATOB OCBOEHUS YUEOHOW AMCIUIUIMHBI B MPOLECCE NMPOBEACHUS ayIUTOPHBIX
3aHSITUMN, @ TAK)KE BBITOJIHEHUSI 00YUYaIOIIMMUCS UHIUBUYJIbHBIX 3aHSATUH.

IIpu onenuBaHuM wucnoyib3yerca S-OamibHass cucteMa. Kpurepuu OLEHKH
paznu4HbIX (OPM KOHTPOJISI OTOOpaKEHBI B TAOIHIIE:

KoHTpoab 1 oneHKa pe3yJIbTATOB OCBOCHHSI Y4eOHOH JUCIUIIMHBI

Pe3yabTarsl 00yueHus | Kpurtepun onenku | MeToabl OLleHKHU
B pe3yabTare ocBOeHUS Yy4eOHOM TUCHHUILVIMHBI 00yYAIOIIMIACH 10JI2KEeH 3HATD:
OcHOBHBIE 3aKOHBI AJIEKTPOTEXHUKH «OTIMYHO» — OOBSACHSIET Texyuuii KOHTPOJIb

NPUHIMI PabOThl THUIOBBIX | YCIIEBAEMOCTH:
ANEKTPUYECKUX YCTPOMICTB, - YCTHBIN
MIPUHIIMUIIBI COCTaBICHUS 0T1poC;
IIPOCTBIX JIEKTPUUYECKUX U - TECTUPOBAHUE
AJIEKTPOHHBIX IeNei, CocoObl | ;
MOJIy4EHHUs, IEpeiadu 1 - IIPOBEpKa
WCIIOJIB30BAHMS DJIEKTPUUYECKON | TPAKTUYECKON
SHEPrUuu paboTsI;
«Xopouio» — 00OBSCHSET B - 3aluTa
OoubLIel CTeTeH! MPUHIIMIT OTYETA 110
paboThl THIOBBIX nabopaTopHOit
ANEKTPUYECKUX YCTPOMICTB, pabore.
MIPUHIIMUIIBI COCTABICHUS [IpomexyTouHas
IIPOCTBIX JJIEKTPUUYECKUX U aTTecTanus
AJICKTPOHHBIX IETIeH, CTIOCOOBI | OOYJarOITIXCS:
MIOJIy4EHHUs, IEpeladu 1 9K3aMEH
HCIIOJIb30BAHMS DJIEKTPUUECKON
SHEPrUuu

«Y 1OBJIETBOPUTEIHHO» —
OOBSICHACT YaCTUYHO HMPUHITUI
paboThl THIOBBIX
ANEKTPUYECKUX YCTPOMCTB,
MIPUHIIMUITBI COCTABICHUS
IIPOCTBIX JJIEKTPUUYECKUX U
AJICKTPOHHBIX TETIeH, CTIOCOOBI
MOJIy4EHHUs, IEpeiadu 1
HCIIOJIB30BAHMS DJIEKTPUUECKON
SHEPrUuu
«HeynoBneTBOpUTEIbHO» — HE
OOBSICHSACT MPUHIMIT  PabOTHI
TUIIOBBIX

ANEKTPUYECKUX YCTPOMICTB,
MIPUHIIUIIBI COCTaBICHUS
IIPOCTBIX JJIEKTPUUYECKUX U
AJICKTPOHHBIX TETIeH, CTIOCOOBI
MOJIy4EHHUs, IEpeiadu 1
HCIIOJIb30BAHMS DJIEKTPUUECKON
SHEPruu




Metonsl cocTaBieHUS U
pacuera MpOCThIX AIEKTPUUYECKUX U
MAarHUTHBIX Lienei

«OTIUYHOY» — UMEET
MPEJICTABICHUE O
XapaKTepPUCTUKAX

U mapameTpax 3JIEKTPUUECKUX
Y MAarHUTHBIX TIOJIEH,
MapaMeTpbl pa3TunIHbIX
3JIEKTPUYECKUX LIETIEH.
[Tpumensier meToabl
COCTaBJICHUS U pacyera
MPOCTBIX AJEKTPUUECKUX U
MAarHUTHBIX LIETIEN

«Xopo1io» uMeeT B O0JbIIeH
CTEIIEHU NPEACTABICHUE O
XapaKTepHUCTUKAX

U apameTpax JEKTPUUECKUX
W MarHUTHBIX TOJICH,
IapaMeTpsbl pa3IuyHbIX
3JIEKTPUYECKUX LIETIEH.
[IpumensieT yaCTUYHO METOIbI
COCTaBJICHUS U pacyeTa
MPOCTBIX AJIEKTPUUECKUX U
MAarHUTHBIX Ienei

«Y IOBIETBOPUTEIBHO» —
MMEET YACTUYHO
MIPEJCTaBIECHUE O
XapaKTepHUCTUKAX

U apameTpax JEKTPUUECKUX
W MarHUTHBIX TOJICH,
IapaMeTphbl pa3InyHbIX
3JIEKTPUYECKUX LICTIEH.
3aTpyaHsAETCs IPUMEHATD
METO/Ibl COCTaBJICHUS U
pacyera IpoCThIX
BJIEKTPUYECKUX U MarHUTHBIX
neneu
«HeynoBiaeTBOPUTEIBLHO» — HE
HMMEET IPEACTABICHHUS O
XapaKTepHUCTUKAX

U mapameTrpax dJIEKTPUUECKUX
W MarHUTHBIX TOJICH,
IapaMeTpsbl pa3InyHbIX
3JIEKTpUYECKUX Lenei. He
MIPUMEHSET METO/IbI
COCTaBJICHUS U pacyeTa
MPOCTBIX AJIEKTPUUECKUX U
MAarHUTHBIX Ienei

OCHOBBI QJICKTPOHUKU

«OTIUYHO» — HA3bIBAET
napaMeTpPhl AIMEKTPHIECKUX
cXeM

Y eIMHUIIBI KX H3MEPEHHS,
OOBsicHSIET  MPUHIMI
BBIOODA AIEKTPUUYECKUX U
AJIEKTPOHHBIX MPHOOPOB




«XO0poI1110» Ha3bIBAET B
OoJbILel Mepe mapaMeTphbl
JIEKTPUUECKUX CXEM

Y eIMHUIIBI KX H3MEPEHHS,
OObscHser B OoubliIeit Mepe
MIPUHLIMII BEIOOpA
JIEKTPUUYECKUX U IJEKTPOHHBIX
prudopoB

«Y IOBJIETBOPUTEIILHOY» —
Ha3bIBACT YACTHYHO MapaMeTPhI
JIEKTPUUYECKUX CXEM

Y eIMHUIIBI KX H3MEPEHHS,
OOBsicHSIET  YaCTUYHO
MIPUHLIMII BEIOOpA
JIEKTPUUYECKUX U IJEKTPOHHBIX
pudopoB
«HeynoBneTBOpUTENBHO» — —
HE Ha3bIBACT MapaMeTPhI
JIEKTPUUECKUX CXEM

Y eIMHUIIBI KX H3MEPEHHS,

He o6bscHseT npuHIMI
BBIOODA IIEKTPUUYECKUX U
3JIEKTPOHHBIX PHOOPOB

OCHOBHBIC BUJIBI ¥ THITBI
3IEKTPOHHBIX MPUOOPOB

«OTINYHO» — IEMOHCTPUPYET
BIIAJICHUE 3HAHUSMHU B
00J1acTH yCTpOICTBA,
MPUHLHUIA JACUCTBUS U
OCHOBHBIX XapaKTEPUCTHK
3JIEKTPOHHBIX TPUOOPOB
«Xopomo» — IEMOHCTPUPYET
B OonbIIeil Mepe BiaJIeHue
3HaHUSIMA B 00J1aCcTH
yCTpOICTBa, IPUHLKIIA
JEUCTBUS U OCHOBHBIX
XapaKTEPUCTHUK IEKTPOHHBIX
prudopoB

«Y 1OBJIETBOPUTEIBHO» —
JEMOHCTPUPYET YaCTHYHO
BIQJICHUE 3HAHUSMU B
00J1acTH yCTpOICTBA,
MPUHLUIA JACUCTBUS U
OCHOBHBIX XapaKTEPUCTHK
3JIEKTPOHHBIX TPUOOPOB
«HeynoBneTBOpUTEIbHO» — HE
JNEMOHCTPUPYET BJaJCHUE
3HAHUSIMH B

00J1acTH yCTpOHCTBa,
MPUHIUIIA ACHCTBUS U
OCHOBHBIX XapaKTEPUCTHK
AJIEKTPOHHBIX PUOOPOB

B pesyabTate ocBOeHUs1 y4eOHOM JMCHUIIIMHBI 00y4YAIOIINICSH JOJKEH YMeTh:

Hcnons30BaTh QJICKTPOTCXHUYCCKUC

«OtnnyHo» — PaccunteiBaer
rapameTpsl PAa3IUYHBIX

Texymui KOHTPOJIb




3aKOHBI UL pacucTa ueneﬁ
IIOCTOAHHOI'O 1 IEPEMECHHOT'O TOKA

AIEKTPUYECKUX IIENEH U CXEM
«Xopomo» — — PaccuntsiBaer
YAaCTUYHO MapaMeTphbl
Pa3IUYHBIX AJIEKTPUICCKUX
EIEeNd U CXEM

«Y IOBIETBOPUTEIBLHO» —
3aTpyAHSIETCS PaCCUUTATh
MapaMeTpbl Pa3IMYHbIX
DJICKTPUUECKUX IENEeN U CXEM

Hcmonp30BaTh 3JIEKTPOTEXHUUYECKHE
3aKOHBI JIJIS1 pacueTa MarHUTHBIX
nemnen

«OTIMYHO» —TPOU3BOAUT
pacyeT NpoCThIX
JIEKTPUYECKUX LIeTIeH
«XO0pOo1I0» — MPOU3BOAUT
YaCTUYHO PacyeT MPOCThIX
AJIEKTPUYECKUX LIETIeH

«Y IOBIETBOPUTEIBLHO» —
3aTPYIHAETCS MPOU3BOJAUTH
pacyer npocThIX
BJIEKTPUYECKUX LETIEeH
«HeynoBraeTBOpUTENBHO» — HE
MPOU3BOAUT pacyeT MPOCTHIX
SJIEKTPUYECKUX LETIEH

BBINOIHATE DIIEKTpUUECKUE
U3MEpPEHUS

«OTINYHO» — AEMOHCTPUPYET
CHSATHE MTOKa3aHUN 1
MOJIb30BaHKE
ANEKTPOU3IMEPUTETHHBIMU
npubopamu u
MIPUCTIOCOOICHUSMU
«Xopomuio» — IEMOHCTPUPYET
YaCTUYHO CHATHUE TIOKa3aHUl U
MOJIb30BaHUE
ANEKTPOU3IMEPUTETHHBIMU
npubopamu u
MIPUCTIOCOOICHUSMU

«Y IOBIIETBOPUTEIILHO» —
3aTpyaHSETCS
J€EMOHCTPUPOBATH CHITHE
[MOKa3aHUM U NOJIb30BaHUE
ANEKTPOU3MEPUTETHHBIMHU
npudopamu u
IPUCTIOCOOTICHUIMU
«HeynoBneTBOpUTEIbHO» — HE
JEMOHCTPUPYET CHATUE
[TOKa3aHUM U NIOJIb30BaHUE
ANEKTPOU3MEPUTETHHBIMU
npudopamu u
MIPUCTIOCOOTICHHUSIMH

BriOupats snexTpuueckue,
AJIEKTPOHHBIE PUOOPHI U
3IIEKTPOOOOPYI0BaHHE

«OTINYHO» — IEMOHCTPUPYET
BBIOOP PIEKTPUIYECKHUX,
AIIEKTPOHHBIX TPUOOPOB U
3JEKTPOOOOPYAOBAHUS IO UX
napameTrpam

«XOopomIo» — IEMOHCTPUPYET

yCIIEBAEMOCTH:
- YCTHBIN
OIIpoC;

- TECTUPOBAaHUE
5

- poOBEpKa
[IPaKTUYECKON
paboThI;

- 3ammTa
OTYeTa 1o
nabopaTopHOit
pabore.
IIpomexyTounas
aTTecTanus
o0yJaromxcs:
9K3aMEeH




4aCTUYHO BBIOOD
ANEKTPUYECKUX, HIEKTPOHHBIX
npuboOpoB U
3JIEKTPOOOOPYAOBAHHMS TIO UX
napameTpam

«Y IOBJIETBOPUTEIBHO» —
3aTpyIHAETCS
J€MOHCTPUPOBATh BHIOOP
JIEKTPUUYECKUX, IJIEKTPOHHBIX
puOOpoB U
3JIEKTPOOOOPYIOBAHUS 11O MX
napamerpam
«HeynoBneTBopuTENBHO» — HE
JIEMOHCTPUPYET BBIOOD
JIEKTPUUYECKUX, IJIEKTPOHHBIX
puOOpoB U
3JIEKTPOOOOPYIOBAHUS 110 MX
napaMmerpam

3.2. TunoBbIe 3a1aHUsI 1151 OLEHKH OCBOCHMS Y4eOHOI TN CHUIIUHBI
3.2.1 ®oHA OLIEHOYHBIX CPEACTB IS BXOJHOTO KOHTPOJIS

1. BriOepuTe npaBUIIbHBI OTBET:
B kakux eguHUIAX U3MEPSIETCS HANPSKEHUE:
a) Barrax;
0) AMrepax;
B) Bonbrax;
n) I'eprax
Otgert: B
2. BriGepuTe npaBUIIbHBIN OTBET:
B xakux ennnHax usmepsercs TOK:
a) Kynonax;
0) Amrepax;
B) ['epuax;
1) Barrax
Otsert: 0
3 BriGepere npaBUIIbHBIN OTBET:
B kakux enquHuiax usMepsercs 3aps:

a) 'epriax
0) BospTax
B) AMmIepax
r) Kynonax
1) HeroToHax
OtBer: T
4 BribepuTe IpaBWIIHHBIA OTBET:
C moMoIIpI0 Kakoro npudopa U3MepsIoT CHITy 3JIEKTPHUUECKOTO TOKA:
a) BonpTmeTpa
0) BarrmeTtpa
B) AmniepmeTpa




r) ®azomerp
Otgert: B
5 BriGepuTe npaBUIbHBIN OTBET:
C nomoIipio Kakoro npubopa U3MepsIOT JIEKTPHUUECKYIO0 MOIIHOCTD:
a) aMIepMerp;
0) BaTT™MeTp;
B) BOJIbTMETD;
r) ¢pazomeTp
Otser: 0
6 BriGepute npaBUIIbHBIN OTBET:
C nomoIipio Kakoro npubopa u3MepsitoT JIEKTPUUECKOTO HaIPsKEHUE:
a) BoasT™eTpa;
0) amriepmeTpa;
B) dazomerpa;
1) OMMETpa
Otgert: a
7 BoiOepuTe npaBUIIbHBINA OTBET:
C nmomo1pi0 Kakoro npudopa u3MepsroT JIEKTPUUECKOE COMPOTUBIICHUE:
a) Bonbr™erpa;
0) amnepmertpa;
B) (hazomeTpa;
1) OMMETpa
OtBeT: 1
8. BriOepuTe npaBHIIbHBIN OTBET:
B kakux enMHUIAX U3MEPSIETCS COMPOTUBIICHUE:
a) Omax;
0) Amriepax;
B) HproToHax
n) I'epuax
Otger: a
3.2.2. KoMmuiekT (oH1a OLIEHOYHBIX CPEACTB JJIsl TEKYIIEr0 KOHTPOJIS
Tema 2.1. Dnektpuueckoe nose
Borpocs! i1 TeEKymero KOHTpOoJIs:

Kakumu mnapamerpamu XapakTepusyercs djekTpuueckoe rmose. Jlaiite ux
ONpEICTICHUS.

Uto Takoe AMINEKTPUUECKAS] TPOHULIAEMOCTH?
Jnist wero ucnonb3yetcs 3akoH Kynona? HazoBure ero hpopmynupoBky.

VYkaxute, kakue GOpMyJIbl U COOTHOIICHUS XapaKTEePHBI ISl TapaJUIeIbHOTO U

MOCJIEIOBATENIBHOTO COEUHEHUSI KOHJEHCATOPOB.

UTo Takoe JIEKTPUUECKUMN TOK?

YT0 Takoe 3JIeKTPONPOBOTHOCTh?

Ha xakue knacchl 1enarcs BEIEeCTBa N0 CTENEHU AIEKTPONpoBoaHOCTH? [laiiTe
UM XapaKTePUCTUKY

TecToBbI€ 3a1aHUS:



1 BriOepute npaBUIIbHBIA OTBET

DJIEKTPUYECKUM MOJIEM HA3bIBACTCS

a) OCOOBIM BHUJ MaTEpPHH, IPOSBIAIOMMA ceOs B JCHCTBUM Ha ITOJBHKHBIC
3JIEKTPUYECKUE 3apsbl

0) BUJI MaTepUu, IMEIOITUH IIICKTPUUECKHUE 3aPsIIbl

B) OCOOBIN BUJI MaTEpUH, MPOSBIAIONINN ce0s B JIEUCTBUE HA DIIEKTPUUYECKUE
3apsbl

OtBerT: B

2 BeiOepute npaBUIIbHBIA OTBET:

HanpsiakeHHOCTh 3JIEKTPUYECKOTO MOJIs B JAHHOW TOYKE HA3bIBAIOT

a) pU3NYECKYIO0 BEIIMYMHY, PABHYIO OTHOIIECHUIO CHJIBI DJIEKTPUUYECKOTO OIS,
JEHCTBYIONIEH Ha MOMEIICHHBIM B JAHHYIO TOUKY MPOOHBIN MOJOKUTEIbHBIN 3aps K
3TOMY 3apsLy

0) hu3MYeCKy0 BETUYHHY, PABHYIO OTHOIICHHUIO CHJIBI AJIEKTPUUECKOTO OIS,
JIEHUCTBYIOIIEH HaA MMOMENICHHBINA B JAHHYIO TOUKY MPOOHBINA OTPUIIATENBHBIN 3apsi, K
3TOMY 3apsay

B) (M3UYECKYIO BEJIMYHMHY, PABHYIO OTHOIICHHUIO CHJIBI DJICKTPUUECKOTO TTOJIS,
JNEUCTBYIONIEH HA MOMEIIEHHBIN B IAHHYIO TOUKY MPOOHBIN 3aps]l K 3TOMY 3apsiay.

Otser: a

3 BoiGepuTe npaBUIIbHBINA OTBET:

Hanpsk€HHOCTh 3JIEKTPUUYECKOTO0 TOJs HM3MEPSIOT C MOMOLIBI0 MPOOHOTro
3apsiia (.. Eciam BeamdyuHy MpoOHOTO 3apsjia yMEHBIIUTh B X pa3, TO MOJYJb
HaIpPsHKEHHOCTH U3MEPSEMOT0 TOJIS

a) HE UBMECHUTCS

0) yBeIIMUUTCS B X pa3

B) YBEIMYMTCA B X a3

Otgert: B

4 Bribepute paBUIIBHBIA OTBET

Cuna, pgeiictByromas B mone Ha 3apag B 4-10° Kn, pasma 20 H.
HanpsxkeHHOCTB 1TOJIS B 3TOM TOYKE paBHA

a) 8 -10'B/m

0) 5-10°H/Kn

B) 5 -10°Kn/H

OtBeT: 6

5 Beibepute npaBUIIbHBIN OTBET

Kak n3MeHHUTCS MOAYJb HANPSKEHHOCTH 3JIEKTPUYECKOTO IMOJS, CO3JaHHOIO
TOYEUHBIM 3apSAJIOM, MNPH YBEIWYEHUU PACCTOSAHHUS OT O3TOr0 3apsAja 10 TOYKH
HaOmoeHus B N paz?

a) yBenuuutcs B N°pas

0) ymenbIuTcs B N’pa3

B) yBenuuutcs B N pa3

Otser: 0

6 BriOepute npaBUIIbHBINA OTBET

BekTop HanpssKEHHOCTH JJIEKTPUYECKOrO TMOJsA, CO3JaHHOTO TOYEYHBIM
3apsI0M B HEKOTOPOM TOYKE MPOCTPAHCTBA HANPABIICH



a) B CTOPOHY 3TOT0 3aps/a
0) B CTOpOHY OT 3TOTO 3apsaa
') MOXKET OBITh HAIIPABJICH KaK B CTOPOHY 3apsijia, TaKk U B CTOPOHY OT HETO
OTgerT: 6
7 Bri6epure ITPaBUJIbHBIN OTBET:
YToOkI onpeieNnuTh HATUYKE SIEKTPUUECKOTO OIS B JAHHOW TOUKE HYKHO
a) IOCMOTPETh B JAHHYIO TOUYKY TPOCTPAHCTBA U YBUJIETH €T0
0) MOMECTUTH B ATY TOUKY MPOOHBIN 3apsij
B) IOMECTUTH B ATY TOUKY MTPOBOJHUK C TOKOM
OtBeT: 6
Tema 2.2. DieKTpUYECKHE LIENU TOCTOSTHHOTO TOKA
Tema 2.2. DieKTpUYECKHE IENU MOCTOSTHHOTO TOKA
KonTposibHbIE BONIPOCHL:
Pacckaxkute 00 3EKTPUIECKOM TOKE B TIPOBOJHUKAX.
Yro Takoe snekTpuieckoe conporunieHue? Kak oHo 3aBUCUT OT
TeMnepaTypbl?
Yro Takoe anmekTpuyeckas mnenb? HazoBute ycioBHbIE rpaduyecKue
0003Ha4YEeHUS FJIEMEHTOB JIEKTPUUECKOM TIEMH.
Haiite popmynupoBky 3akoHa Oma 1Jig y4acTKa ey U JUIsl TOJIHOW LIETIH.
3anumuTe 3aKoH Jxoynsa-Jlenna.
Ilepeunicnure peXUMBbI JIEKTPUUECKOHN LIETIH.
Hapucyiite cxeMbl 3aMeleHUsI UICTOYHUKOB.
Yo Takoe 3yeKTpruiecKas 3Heprust 1 MomHocTh, KII/] ncrounnkos?
Jlnst wero npumeHstoTcs 3akonbl Kupxroda. Jlaiite ux hpopMyIupoBKH.
Ha3oBuTe COOTHOILIEHUS TApaMETPOB LIENH MPU MOCTEA0BATEIbHOM
COEIMHEHUHU PE3UCTOPOB.
HazoBuTe cOOTHOIIEHUS TApaMETPOB LIETH MPU MAPATIIETLHOM COEAMHEHUN
PE3UCTOPOB.
HazoBuTe cOOTHOIIEHUS TApaMETPOB LIETIH MPU CMEIIAHHOM COEAUHEHUU
PE3UCTOPOB.
Pacckaxxute 0 moTepe HanpsiKEHUs B MPOBOJIAX.
OO0BsicHUTE METOJ MPEOOPaA30BAHUS CXEM.
OOBSICHUTE METO]T Y3JIOBOT'O HAMPSHKEHUS.
OOBSICHUTE METO]T Y3JIOBBIX M KOHTYPHBIX YPaBHECHUI.
OOBbsICHUTE METOJl KOHTYPHBIX TOKOB.
OOBsSICHUTE METO]] HAJIOKEHUS TOKOB.
TecToBblIe 3a1aHUA
1 BriGepute npaBUIIbHBINA OTBET:
YTo Takoe 3JIEKTPUUECKUM TOK?
a) rpadudeckoe n300paKeHUE HIIEMEHTOB
0) yctporictBo ais uamepenus IC
B) YHOPSIZIOUYEHHOE JBUXKEHUE 3aPSXKEHHBIX YaCTHUIL
r) OecropsiI0YHOE IBUKEHUE YACTHUIL B BEIIIECTBE
J) COBOKYMHOCTh YCTPOWMCTB, MpEIHA3HAYEHHBIX [JIi HMCIOJIb30BAHUS
AJIEKTPUYECKOTO CONMPOTUBIICHUS



Otgert: B

2 BriOepute npaBUIbHBINA OTBET

Onpenenute CONPOTUBICHUE HUTH AJIEKTPUUECKOM JIaMIibl MolTHOCThIO 100BT,
€CJIM JIamMIla paccuuTaHa Ha HanpspkeHue 220 B.

a) 570 Owm;

0) 484 Owm;

B) 523 Owm;

r) 446 Owm;

1) 625 Om

OtBeT: 6

3 Beibepute npaBuiIbHbBINA OTBET

duznyeckas BEJIMUMHA, XapaKTepU3YIOIasi ObICTPOTY COBEpIIECHUS paOOThI

a) pabora;

0) HampsKEHUE;

B) MOIIHOCTH;

I') CONPOTUBIICHHUE;

1) HET IPaBUIILHOTO OTBETA

OtBerT: B

4 BpiOepuTe NpaBUIbHBINA OTBET:

Cuita TOKa B DJIEKTPUYECKOM LN 2 A Npu HANpsDKEHWM HA €ro KoHuax SB.
Havigure conporuBiieHre NpoBOIHUKA

a) 10 Owm;

0) 0,4 Owm;

B) 4 Om;

r) 2,5 OwMm;

1) 0,2 Om

Otger: T

5 BeiOepuTe npaBUIIbHBIN OTBET:

3akon Oma 11 OJTHOM 1enu

U

a) I=2;

E
0) I=% >
B) [=UR;
OtBeT: 0)
6 BriOepuTe npaBUIbHBINA OTBET:
3akoH Oma 1 y4acTka Lenu

U

a) I=7

E
0) 1 “Rar’
B) I=UR
Otser: a
7 BeiOepuTe npaBUIIbHBINA OTBET:
VY3eI1 2JIEKTPUYECKOH LIETTH
a) TOYKa LEMH, TJIe CXOJATCS TPU U 00Jiee BETBU;



0) TOuKa Lenu, /1€ CXOATCS JIBE BETKU

B) HET MPAaBWJIBHOI'O OTBETA

Otger: a

8 BriOepuTe nMpaBUITbHEIN OTBET:

BeTBb anekTpruecKkon nenu

a) Y4aCTOK 3JIEKTPUYECKOM LENU C U3MEHIEMbIM TOKOM;

0) y4acCTOK 3JIEKTPUUYECKOM IIEMU C HEU3MEHHBIM TOKOM;

B) HET MPABWJIBHOI'O OTBETA

OTBer: 0

9 BriOepuTe npaBUIIbHBINA OTBET:

Peocrar npuMeHSOT 11 peryJMpoOBaHus B LEMH

a) MOIIHOCTH;

0) CUJIBI TOKA;

B) HaIIPSDKEHUS M CHJIBI TOKAQ,

1) CONPOTHUBIICHUS

Otger: B

10 Hanummre npaBuiabHBINA OTBET:

Ompenenute O/IC U HanpsyKeHHWE Ha 3aKMMAX IIEJIOYHOW aKKyMYJISITOPHOU
OaTtapeu, eciu U3BECTHO, UTO BHYTpeHHe compotuBieHue 0,08 OM, conpoTuBiieHHE
BHemHel uenu 1 Owm, BeanduHa ToKa B Henu 23A.

OtBet: E= 24,84 B, U=23B

11 Beibepute npaBUibHBIN OTBET:

KakoBo  BHYTpeHHEEe  CONPOTHUBIEHHWE  HCTOUYHWKA R,  mcrouHmka
AIEKTPOIHEPTHUH, €CIU IPHU TOKE Harpy3ku SA BoibTMETp mokasbiBaeT 48B, a mpu
Toke 10 A —46B?

a) 16 Owm;

0) 4,8 Owm;

B) 1,6 Owm;

r) 0,4 Om;

1) 0,8 Owm;

Otger: 1

12 BriOepuTe npaBMIbHBIN OTBET

Kak ompenenuts MOITHOCTh P, BBIAEISEMYIO Ha HAarpy3Ke C CONMPOTUBICHHEM
R, ecnu 3a1aHbl TapaMeTphl UCTOUHUKA Ryu E ?



E’R,
pP= ;
a) R+R,

E’R
pP= ;
6) R+R,

E’R,
P=
B) P=R R,
OtBert: 0

13 Boibepute npaBUibHBII OTBET:
Kakoe u3 ypaBHEHUI, COCTABICHHOM 711 CXEMBI, HEBepHoe?
I

.Ir| .Ir,

a) I,+1,—1,—1,=0;

0) Ii+1,=1;+1,;

B) I+1,—1,—1,=0;

r) I+1,+1,+1,=0

OtBeT: T

14 Beibepute npaBUIIbHBII OTBET:

Kakoe ypaBHeHue OanaHca MOIIHOCTH Uil KOHTypa, IPEICTaBIEHHOIO Ha
puc., BepHoe?

a) EI=I’R—I’R,;

0) —EI=I’R—I’R,;

B) EI=I°’R—I’R;

r) EI=I’R+I°R,

Otser: 1)

JlaGoparopnas pabota Nel

Tema pabotsl: OTIBITHASE POBEPKA CBOMCTB MOCIIEI0BATEIBHOTO, MAPAIETbHOTO
U CMEIIAaHHOTO COEMHEHUS PE3UCTOPOB



Lesb paboTs:

OnbITHBEIM TyTEM MpoBepuTh 3akoHbl Oma u Kupxroda um 3akoHOMEpHOCTH
COEJIMHEHHUS PE3UCTOPOB.
MarepuaiibHOE 0becreueHue:
JlabopatopHnsiii crenn 17/1-01
2. INanenp Ne2 x crenny 17/1-01

Cxema coennHeHus: ykazana Ha naHenu Ne2 k crenny 17/1-01.
Conepxanue padorbl:

1. Ha yyacTke 1enu TOK MPOMOPIIMOHANIEH HANPSKEHUIO U 00paTHO MPONOPLUOHATIECH

CONPOTUBJICHUIO yuyacTKa (3akoH OMa Jjis ydacTKa IEeTH).
U
1_3(1)

2. Pe3uctopbl B LEMSX MOTYT OBITh COEAWMHEHBI IMOCIEI0BATEIBHO, MapaJlICIbHO U
cmemanHo. Ha manenu No2 pesuctopel 2 M 3 COEAMHEHBI MOCIIEIOBATENIBHO.
Pesuctopsl 5,6 u 7 coeauHeHsl mapauienbHo. Pesuctopsl 2,3,4,5,6,7 coequHEHBI
CMEILIaHHO.

IIpu coeMHEHNH PE3UCTOPOB 2 U 3 TOKH BO BCEX PE3UCTOpax oauHaKoBbl:l,=1,=1,(2|
JHanpsHKEHUE HA Y4YacTKe, COJIep KaIleM IOCIIEI0BATEIbHOE COEUMHEHUE PE3UCTOPOB
2 1 3paBHO cymme Hanpspkenuid U,;=U,+U;(3)

OKBHUBAJICHTHOE CONpPOTHBIeHHE R,UR; paBHO cyme CONpPOTHBICHUH, T. €.
R,;=R,+R;(4)

Hanpsokenne Ha pesucropax R,UR; mpornopruoHanbHO UX CONPOTHUBICHHSAM, T. €.

U, R,
U.° R, - (5)

B xozne pa®oTbl HEOOXO0IMMO MPOBEPUTH BHIIIOJHEHUE 3aKOHOMEPHOCTEN yKa3aHHBIX
B hopmynax (1, 2, 3, 4, 5).

[Ipy mnapamienbHOM COEIMHEHUU pe3ucTopoB R;,Rg,R; neficTBYIOT ciexyromnme
3aKOHOMEPHOCTH: HAIPSUKEHUE HA NApPaJUICIbHOM TIPYINIE PE3UCTOPOB  PABHO
HANPSOKEHUIO Ha KaxXI0i BeTBH, T. €. Uss,=Us=Us=U, (6)

JIst TOKa 10 pa3BETBIICHUS U TOKOB B BETBSIX IEUCTBYET

1-iti 3akoH Kupxroda: «CyMMa TOKOB BXOIAIIMX B Yy3€Jl paBHa CyMME TOKOB

BBIXOAIIUX U3 y3J1a».
I,=I,+1,+14(7)

p—

I
Toku B BETBSIX 00paTHO NPONOPLHUOHATBHBI CONPOTUBIIEHUSIM BETBEM, T. €. (8)
6

[IpoBOIMMOCTE MapaIENbHOTO COCI[I/IHGHI/ISI pesuctopoB Rs,Rg,R; paBHa cyMMe
1

1
IPOBOJUMOCTH BETBEH, T. €. R... R R R 9)
I[Ipyu wucciaegoBaHMM  TNApaUIEIbBHOTO  COEOUHEHHS  PE3UCTOPOB  MPOBEPSEM
BbIToNIHEHUE 1-To 3akoHa Kupxroda (dpopmyna 7), cOOTHOLIEHUE MEXKIY TOKaAMU U
COMPOTHUBJICHUSIMU  pe3uctopoB  (popmyna 8) ©  3aKOHOM  OTHOCHUTEIHHO
npoBoauMocCTel (hopmyia 9).
IlopsiioK BbINOJTHEHUS PA0OTHI:

1. O3HaKOMHTCS C MaTEpHATBLHBIM OOECIEYCHHEM pabOThl, TEXHUYECKUMH JTaHHBIMU
npUOOPOB, HAUEPTUTH IEKTPUUECKYIO CXEMY COEAMHEHU 1Mo nanenu No2.

2. CoOpaTth cxeMy, pyKOBOJICTBYSICh YKa3aHUSIMU 110 COOPKE CXEMBI.



. BKITIOYHTB y4acTOK ¢ MOCJIEI0BATEIbHBIM COSIMHEHHEM PE3UCTOPOB R, UR; mpu 3TOM
Pa30MKHYTH IIeTlh Y4acTKa C MapajUlebHBIM COSIMHEHHEM Ha pe3ucrope R, myrtem
€ro U3bATHUS U3 THE31a. R 3aMKHYTH MepeMbIuKOi.

. YcranoButh R,=1500m R,;=1500m u ycTanoBHUTH BXojHOE Hampspkenne U;=10B mo
npubopy W3m. B. (u3mepurens BbIxoga) ¢ nomowpo pykosATkHn «I'PYBOy,
«TOYHO» mna I'H, na Onoke BII;. Bxmrounts cets. Mamepurs I1,,U,,U;U,s,
BBIKIIOYNTE CETB.

. Ycranoutb R,=6200m R,=6200m, Bxurounths cetb. Usmepurs 11,U,,Us,U,;, mipu
U,=10B.

. Hampspkenne ymensmmte n0 U;=5B u wmsmeputs I,U,,U; U,;. Hanpsokenue
yMeHbIaTh pykosTkoit I'H,, HaOmtoas 3a mokazanusimu npudopa Msm. B.

. Beixirounts cetb. [lanHble n3MepeHuil 3aHecty B Tabmuiry Nel

Tabmuua 1

o JlaHsl N3mepstrorest Beruncisrorcs
3
g
% RZ R3 U3 UZ U3 U2,3 Il Il U2,3 R2,3

Om OmMm B B B B A A B Om
1
2
3

. Cuatb nepeMbIuky ¢ R, u ycraHoBuTh €€ Ha R,. YcraHoButh pesuctopbiRs=6200m |
R;=6200m, R,=6200M, Bkmt0o4nTh CeTh. YCTaHOBUTH BXOAHOE Hampsbkenune U;=10B,
Nzmeputs 1, U;. BRIKIIFOUNTH CETh.

. Ilepembiuky mepectaBuTh B THE3na X9 m X10, a amnepmerp AB; mepectaButh B
raé3ga X11 wm X12, cobOmomass mosispHOCTh. Brimouuth certb.  M3meputh ;-
BpIKITFOUNTE CETB.

10. Amnepmerp AB; nepecraButh B THE3AA X 13 u X14, a nepembruky B rHE3a X11 n

X12. Bxmtouuts cetb. M3meputs 1. BRIKITIOUUTH CETh.

11.Amnepmerp AB; nepectaButh B rHE3fa X15 m X16, a nepembluky B THE3na X13 n

X14. Bxmtouuth cetb. M3meputs Is- BEIKIIOUHTE CeTb.

12.IToBTopuTh TyHKTHI8-11 11 BXOmHOro HampsbkeHuss Us;=5B u U,=8B. JlanHbie

U3MEpeHUi 3aHecTH B Ta0auIry Ne2
Tabmuma 2

N3meputhb Janb1 Brrunciuts

Us I I L Is Rs Rs R, I Rs Rs R; |1/ Rsg;
B A A A A Om | OM | Om A Om | Om | OMm Om

Ne ombiTa




13.Mcnone3ys nanubie Tadnuibl Nel nmpoBepuTs:

_U
a) 3akoH OMa Jij1s ygacTka memnul =R
b) yro U,;=U,+U;;
c) 4yTOR,; =R, +R;,
14.  Vcnonw3ys nanublie Ta0auIbl No2 mpoBepUTh:
a)  BemodHeHue 1-ro 3axkona Kupxrogpal,=I;+1,+1;
b)  o00paTHO  HPONOPLUMOHAIBHYK  3aBUCUMOCTb  MEXAY  TOKaMM U

IS RG
COIIPOTUBIICHUSIMU T =7
Is Rs
1 1. 1 1
c) IPOBEPUTH BHIIIOJIHCHUE PABCHCTBA ;  ~ o 'R ' R.-
5.6.7 5 (] 7

15. Hammcarp 3akimtoueHue o mpoaesiaHHoM padoTe.
16. CocTaBuTh OTYET U NPEABSIBUTH €T0 MPENOIABATENIO HA CIETYIONIEM 3aHATHH.
OTYeT NOKEH COIEPIKATD:
1)  Ttemy paboThI;
2)  uenb paboThI;
3) mepedeHb MaTepUAILHOIO O0ECIICUCHHUS;
4)  DIEKTPUUYECKYIO CXEMY COCIMHEHUS,
5)  Tabnuibl ¢ pe3ysibTaTaMUu U3MEPEHHU;
6)  pacuerHble (HOPMYJIBI U BHIYMCICHUS; BBIBOJIBI M 3aKIIOUEHUS O MPOJACIIaHHON
pabore.
[Ipaktruueckas pabora Nel
Tema: PacueT anekTpudecKkux Lenen NoCTOSTHHOTO TOKA
[enb: HAYYUTHCS PACCUUTHIBATH MapaMETPhI LENel MOCTOSHHOTO TOKa.
1. 3anosHUTE TAOIUITY.

0,15 A 25 MKA 140 mxA 52 MA 1,7A 0,42 MA

. MA ... MA A A ... MKA ... MKA

2. Yepe3 npoBoaHuk B TeueHwe 0,5 vaca npoxoauT 3apsg Q = 2700 K.
OrnpenenuTps TOK B 3JIEKTPUUECKOM LIETIH.

3. Yepes monepeyHoe cedeHure MpoBoAHuKa S = 2,5 mm” 3a Bpems t = 0,04 ¢
npowmén 3apan Q = 20-107 Kii. onpeaenuTs mWIOTHOCTS TOKA B IIPOBOJIHHUKE.

4. 3anonHUTE TAOIUITY.

10 MOmMm 680 Om 0,33 MOwm 47 xOm 1500 Om 1,9 kxOm

. Om ... kKOm ... kKOm ... MOm ... MOm ... Om

5. Omnpenenutb CONPOTHUBICHHE MPOBOAA, uMeromiero miuHy 1 = 150 M u
muameTp d = 0,2 MM, BBITIOJIHCHHOTO M3 KOHCTAaHTaHA.



6. Onpenenurs Matepuan IPOBOJHMKA, €Can €ro conpotusinenue npu 20° C
cocrasiuser 400 Om, a ipu 75° C pasuo 503,2 Owm.

7. 3amoaHUTE TaOIHITy.

R

100 Om

2 kxOMm

0,6 MOM

0,5 Om

0,25 kOm

G, Cm

8. Onpenenuth CONPOTUBIICHUE PE3UCTOpPA U HAIPSHKEHUE, MOJABEAEHHOE K
HEMYy, eciiu oTpebssemsbiil Tok [ = 3,5 A, a KOJTMYECTBO TEIJIOTHI, BBIICIUBIIICICS Ha

pesucrope B TeyeHue 1 gaca, Q = 81,65 kkai.

9. 3amoHUTE TAOIHITY.

0,2B

15 kB

300 MB

25 MB

1200 mxB

220 B

. MB

.B

. kB

.. MKkB

.. B

. kB

10. Hanummure Gpopmyibsl 3akoHa Oma 1715l ydacTKa ey U MOJTHOW LETH.

11. ChopmynupyiiTe omnpeneneHre BETBU, KOHTYpa M y3Jia 3JIEKTPUYECKOU

LIEITH:

Vzen —
Bemev —
Koumyp —

12. K wucrounuky mnocrosHHoro toka ¢ JJIC E = 1,5 B u BHyTpeHHUM

conpotuBieHueM Ry = 2,5 Om noakioueH pezuctop conpotusieHrneM R = 10 Om.
OnpenenuTs TOK B €N U NTAJICHUE HANPSDKEHUS HA HCTOYHUKE.

Tema 2.3. MarautHoe nosue

KoHTponbpHBIE BOITPOCHI:

[Iepeuncnure nmapaMeTpbl MArHUTHOTO MOJIS.

3anuumTe 3aK0H MOJIHOTO TOKA.

Pacckaxxute 0 MarHuTHOM IOJIE TPOBOJIA C TOKOM.

Pacckaxxute 0 MarHUTHOM MOJI€ KOJIBLIEBOM KaTylIKE.

Pacckaxxute 0 HaMmarHuuMBaHUU (HEeppOMarHUTHBIX MAaTEPHAIIOB.

Uto Tako€ MarHUTHBIN TUCTEpPE3UC?

Yro Takoe 3JIeKTpOMarHuTHas cuia?

Kak onpeaenuts MHAYKTUBHOCTh U B3aUMHYIO UHAYKTUBHOCTb?

Yem XxapakTepu3yeTcsl COrJJaCHOE U BCTPEYHOE BKIIIOYEHUE KaTyIIeK?
IIpm kakux ycnoBusx HaBogutcsa D/1C HHAYKIIMU B IPOBOJHUKE U B KOHTYpE?
HazoBute GpopMynnpoBKy 3aKOHA 3JEKTPOMArHUTHOM MHAYKIUH.
3anumute U 00bsicHUTE paBuiio JIeHna.

Onuiurre NpUHIMN ACUCTBUS TE€HEPATOPA.

Onumurre NpUHIKUN ACHCTBUS SJIEKTPOIBUTATEIS.

OnuimmTe NpUHLKI JEeHCTBUS TpaHchopmaTopa.

TecToBble 3a1aHUs

1 BriOepute npaBUIIbHBINA OTBET:

MarauTHbIM MOTOK, TPOHU3BIBAOIIMN KOHTYP B OJHOPOJIHOM II0JIE€, 3aBUCHT:
a) TOJIbKO OT MHJIYKIIMU MAarHUTHOTO MOJIS;



0) TOJIBKO OT TUIONIAN KOHTYPA;
B) TOJBKO OT JIJTMHBI KOHTYDA;

F) OT HHAYKIOHKW MArHUuTHOI'O IIOJIA, INIOINAaAXM KOHTypa M PaCIIOJO0KCHHA

KOHTYypa
OTtBer: T
2 BeiOepute npaBUIIbHBIA OTBET:

MarauTHeld ~ TIOTOK,  NPOHU3BIBAIOIINM,  MPOHMU3BIBAIOIIMN  KOHTYD,

MHUHUMAJIBHBIHN, €CITN IIOCKOCTh KOHTYpa
a) mapajuieJbHa BEKTOPY MarHUTHON MHIYKIIUH;
0) nmeprneHANKyIsIpHa BEKTOPY MarHUTHOW UHIYKITUH;
B) COCTaBIISET yroj 45 rpagycoB ¢ BEKTOPOM MarHUTHOW MHIYKIIUU;
r) cocTanisieT yroy 90 rpagycoB ¢ BEKTOPOM MAarHUTHON UHAYKIIHH
Otgert: B
3 BriGepuTte npaBUIIbHBIN OTBET:
SIBneHne 3eKTPOMArHUTHON UHAYKIIUH JIE)KUT B OCHOBE JICUCTBUSA
a) reHeparopa MePEMEHHOr0 TOKa;
0) DIEKTPOBUTATES;
B) aKKyMYJISITOPA;
1) TallbBaHOMETpa
OtBerT: a
4 BpiOepute NpaBUIIbHBIA OTBET:
SIBiieHUE IEKTPOMArHUTHOW MHYKIIMU COCTOUT
a) B BOBHUKHOBEHHH MarHUTHOTO TOJISI IPOBOJHUKA C TOKOM;

0) B BOSHUKHOBEHHUH TOKA B MPOBOJIHUKE TOJT JCHCTBUEM HCTOYHHMKA TOKA;
B) B BO3HUKHOBEHUHU 3JIEKTPUUYECKOTO TOKAa B 3aMKHYTOM MPOBOAHUKE IpHU

WU3MEHEHUHM MarHUTHOT'O ITOTOKa

I') B HICUE3HOBEHUH MarHUTHOI'O TOJISI OKOJIO 3aMKHYTOT'O IIPOBOJHUKA

OtBer: B

Tewma 3.1. DnekTpuuecKkue ey NePEMEHHOIO TOKa

KoHTponbpHBIE BOITPOCHL:

[losichute rpaduk, ypaBHEHHE TIEPEMEHHOTO CHHYCOMAAIBLHOIO
Ha3oBute mapaMerpsl NepeMEHHOTO TOKa.

Urto takoe daza u casur ¢az?

Yro Takoe BeKTOpHbIe TuarpaMmmbl? [losicHUTE MOPSIIOK UX TOCTPOESHHUS.

Yro Takoe cpeHee U IeHCTBYIOIIEE 3HAUEHUE CUHYCOUJAIBHOTO TOKA?

[TosicHuTe BEKTOPHYIO JUarpaMmy U OCHOBHBIE COOTHOLLEHUS LIETH
IIEPEMEHHOTO TOKA C AaKTUBHBIM COITPOTHBIICHUEM.

ITosicHuTE BEKTOPHYIO AMarpaMMy U OCHOBHBIE COOTHOILIECHHUS LIETIH
NEPEMEHHOIO TOKA C KaTYIIKOW WHIYKTUBHOCTH.

[TosicHUTE BEKTOPHYIO AMArpaMMy U OCHOBHBIE COOTHOILIEHHUS LIETIH
EPEMEHHOTO TOKA C KOHJIEHCATOPOM.

TOKa.

OO0bsicHUTE NOPAIOK NOCTPOEHUSI BEKTOPHBIX AUArpaMM B LIETIH IEPEMEHHOTO

TOKa C aKTUBHBIM COITPOTUBJICHHUEM U KaTYMKOﬁ HHAYKTUBHOCTH; C aKTUBHbBIM
COIIPOTHUBJIICHUECM U KOHACHCATOPOM.



Kaxoii ciBur o ¢aze Mex1y Hanps>KeHUEM U TOKOM B TEMSX C AKTUBHBIM
CONPOTHUBJICHUEM U KATYIIKON MHIYKTUBHOCTH; C aKTUBHBIM COITPOTUBJICHUEM U
KOHJICHCATOpOM?

[TosicHUTE BEKTOPHYIO IMarpaMMy U OCHOBHbIE COOTHOIIICHUS LIETH
MEPEMEHHOT0 TOKA C aKTUBHBIM CONPOTUBJICHUEM, KaTYIIKON UHIYKTUBHOCTH U
KOHJICHCATOPOM.

[losicHUTE MOPSAIOK pacyera dIEKTPUIECKON LENN IEPEMEHHOTO TOKA €
HECKOJIbKUMH aKTUBHBIMHU U PEAKTUBHBIMU COTIPOTUBJICHUSIMH.

HazoBure ycnoBue pe3oHaHca HAPSHKEHUH.

Hapucylite BEKTOpHYIO [uarpaMmMy pe30HaHCA HANPSIKEHUN.

HazoBure ycinoBue pe3oHaHca TOKOB.

Hapucylite BEKTOpHYIO JuarpaMmMy pe30HaHCa TOKOB.

UYro Takoe ko GUIIMEHT MOIITHOCTH U KaKOBO €r0 3HaueHue?

TecToBble 3a/1aHUSA:

1 BriOepute npaBUIIbHBINA OTBET:

Karymka nagyktuBHocty ¢ L =0,0319 I'n u R = 15 Om coenunena
nociyienoBaTenbHo ¢ KoHaeHcaTopoM C = 319 Mx®. K 3axxumam nenu npuiiokeHo
Hanpspkerue 120 B ¢ yactoroii f = 50 ['t. Beraucauts Tok 1 yroi casura (as Mexmy
HaIpPsHKEHUEM U TOKOM

a) 14,6A, 0°

0) 13A, 40°

B) 10 A, 60°

Otgert: a

2 BribepuTte npaBUIbLHBINA OTBET:

3agaHbpl TOK U HanpspkeHue: i=I,sinot,u=U, sin(cot+30°). Onpezlenmb yroa
casura a3

a) 0°;

6) 609;

B) 309

Otgert: B

3 BriOepuTe npaBUIIbHBINA OTBET:

Cxema COCTOMT M3 OJHOIO PE3UCTUBHOIO JJIEMEHTA C CONPOTHUBICHUEM
R=2200m. HanpsokeHue Ha ee 3axuMax u=220sin628t. Onpenennutbh IMOKA3aHUS
aMIIEpMETPA U BOJIBTMETPA

a) 1A, 220B;

6) 0,7 A, 220B;

B) 0,7 A, 156B;

r) 1A, 156B

Otgert: a

4 BriOepute paBUIbHBIA OTBET

AmIurya cuHycouaabHoro Hampstkenus 100B, mavansHast daza ¢=—60,
yactoTa 50 ['11. 3anumnTe ypaBHEHUE MTHOBEHHOTO 3HAYEHHUS HATIPSAKEHUS

a) u=100cos(—60t|;

6) u=100sin(50t—607);

B) u=100sin|314 ¢t —60’]



r) u=100sin(314 t+60’]

OtBeT: B

5 BbiOepute npaBUIIbHBII OTBET:

[TonHas notpebiisieMast MOIIHOCTh Harpy3ku S=140 kBT, a akTuBHasA MoIlHas
P=95 Br. Onpeaenuts K03(p(PpUIMEHT MOIIHOCTH

a) 0,7;

0) 0,1;

B) 0,3;

r) 0,8

Otser: 0,7

6 BbiOepute npaBUIIbHBII OTBET

HanpsikeHue Ha 3a)kuMax UENU C PE3UCTUBHBIM SJIEMEHTOM W3MEHSIETCS 10
3aKOHY: u=100 sin(314t+30°). Ornpepenure 3aK0H TOKa B 1ienu, eciii R=20 Om.

a) i=5sin314t¢;

6) i=3,35sin(314¢+30);

B) i=5sin|314¢+30°);

r) i=3,35sin(314¢—30’]

Otgert: B

7 BeibepuTe nMpaBUIIBHBIN OTBET

Ammuryna 3Hadenuss Toka [,=5A, a HavanpHas (aza ¢=30. 3anuimuTe
BBIpa)KEHUE IS MTHOBEHHOI'O 3HAYEHHUS TOKa

a) i=5sin30t¢;

0) i=5sin30’;

B) i=5sin|ewt —307);

r) i=5sin|et+30°;

OtBeT: T

8 BbiOepuTte npaBUIIbHBIN OTBET

Onpenenute nepuoj curuaia, eciu yactora Toka 400 I'i

a) 400 c;

6) 0,0025 c;

B) 1,4 c;

r) 40 c

OTgerT: 6

9 BriOepuTe NpaBUIbHBINA OTBET:

B smekTpuueckod 1enu MepeMEHHOr0 TOKA, COAEpKAIIEHd TOJIBKO aKTUBHOE
CONPOTUBJICHUE, IICKTPUUECKUMN TOK

a) orctaeT no (aze oT HanpspKeHus Ha yroia 909,

0) onepesxaer 1o ¢aze oT HanpsLKeHust Ha yroia 909;

B) COBITaJIaeT 1o (ha3e ¢ HaNPSHKEHUEM;

I') HE3aBUCUM OT HAINPSKEHUS

Otgert: B

10 Boibepute npaBUIIbHBIN OTBET:

B oanexrtpuueckod HenM MEPEMEHHOrO TOKa, COAEpXKAallEd  TOJBKO
UHJYKTUBHOE COMPOTUBIICHUE, JIEKTPUUECKUIN TOK



a) orcraeT 1o (aze ot HanpskeHus Ha yroua 909;

0) onepeskaet 1o ¢ase oT HanpspKeHust Ha yroi 909;

B) COBIIAJAET M0 (pa3e C HANPSHKEHUEM;

') HE3aBUCUM OT HaIPSKEHUS

Otger: a

11 BeiGepuTte npaBUIIbHBIN OTBET:

B snexTpuueckol 1enu MepeMeHHOro TOKa, COJep Kallei TOJbKO €MKOCTHOE
CONPOTHUBJIEHUE, DIEKTPUUECKUN TOK

a) orctaeT no (aze oT HaNpspKeHUs Ha yroia 909,

0) onepeskaer 1o ¢ase oT HanpspKeHus Ha yroi 909;

B) COBMAAAET MO (aze ¢ HaMPSKECHUEM;

I') HE3aBUCUM OT HAIPSHKEHUS

Otset: 0

12 Boibepute npaBUIbHBIN OTBET

MrHoBeHHOE 3HaueHuWe Toka i=16sin157t. OmnpenenuTe aMIUIUTYJIHOE U
JEHCTBYIOLIEE 3HAYEHUE TOKA

a) 16A, 157A;

0) 11,4 A, 157A;

B) 157A, 16A;

r) 16A, 11,4A

OtBer 1

13 BoibGepute npaBUIbHBIN OTBET:

Kak um3aMenutcss caBuru ¢az MexAay TOKOM M HaIpsSHKEHUEM Ha KaTyIlKe
UHIYKTUBHOCTH, €clid 00a ee mapamerpa (aKTUBHOE U MHIYKTUBHOE COMPOTUBIICHUE)
OJIHOBPEMEHHO YBEJIUYUTH B J1Ba paza?

a) YMEHBIIUTCSA B 2 pa3a;

0) yBenmnuutcs B 2 pasa;

B) HE UBMEHUTCH,

I') YMEHBIIUTCS B 4 pa3a

Otger: a

14 BoibepuTe npaBUIIbHBIN OTBET:

KakoBo cooTHomeHHe MEXIy aMIUIUTYJIHBIM M ACHCTBYIOIIMM 3HA4Y€HHEM
CUHYCOUJAIBHOTO TOKA:

m

a) I= L

6) ,=I-2;

B) I=1,2;

r) =1,

Otsert: 0

15 Boibepute npaBUIIbHBINA OTBET:

Karymka ¢ MHIyKTUBHOCTHIO L MOJKITIIOUE€HA K KICTOYHUKY CHHYCOUAIBHOTO
HanpspkeHus. Kak M3MEeHUTCs TOK B KaTyIIKe, €CIM YacTOTy MCTOYHHUKA YBEIUYUTH B
3 paza?

a) HE UBMEHUTCS;

0) yBenmuuutcs B 3 pasa;



B) YMEHBILIUTCS B 3 pasa;

') yBeJIMUUTCS B 6 pa3

Otgert: B

JlabopatopHast pabota Ne2

Tema paGotsl: HepasBeTBieHHas 1enb MepeMEeHHOro Toka. Pe3oHaHc
HaIPSHKEHAN

[enb paboThI:

N3yuuth siBIEHUS, TMIPOUCXOIAIINE B MOCIEIOBATEILHON IEIH MEPEMEHHOTO
TOKa TIpU M3MEHEHUU COOTHONIICHWW BEIWYUH WHAYKTUBHOCTH U EMKOCTH;
03HAKOMUTCS C PE30HAHCOM HANPSKEHUH.
MartepuaiibHOe obecrieueHue:

Karymika nepeMeHHOM UHAYKTUBHOCTH.
Konpgencarop émkocthio 8OMKD.
AMIEPMETP NEPEMEHHOIO TOKA SA.
BonbsT™eTp nepemenHoro Toka 50 B.
BosbT™eTp nepemennoro Toka 150 B.
Barrmerp onnodaznsiii 150B, SA.

AU S ol

CxeMa COeTMHCHUS:

U
1 Pwi PA1
s w) ®)
/ 5A
PV1
24 B 0 =, o1 APV3
~ ' 1508 L é v
| |
g |
C

Coaep:xanue padoThI:

[Ipu nocnenoBaTebHOM COSIMHEHUH KAaTYLIKHM U KOHAEHCATOPA MO LENU MPOXOIUT
OJIUH TOT k€ TOK, a obmiee HampstkeHue U mpencTtaBisieT co0oil TeOMETPUUYECKYIO
cymmy aktuBHoro Ua u peaktuBHOTO Up MajicHUI HaNpsKEHUsS, KOTOPbIe 00pa3yioT
TPEYTrOJIbHUK HampspKeHu. 13 3Toro TpeyroibHuka uMmeem:



AUl Uc Ui

N o

v

Ua 1

U=yU a’+Up’
rae Up=Ui-Uc.

BarTtmeTp, noakiro4aeMblii K KaTyIlIKe, U3MEPSIET aKTUBHYIO MOITHOCTh KaTyliku Pk.

BosstmMerp Ha 150B, moakirO4YeHHBIM K 3aKMMaM KaTyIIKM M KOHJIEHCATopa,

u3Mepsier Ha Hux nafeHus HanpspkeHud Uk u Uc. [lo 3TMM 1aHHBIM MOXKHO
Pk

ONPENEIIUTh AKTUBHOE CONPOTUBIICHUE KATYIIKH: R, g

Uk
[TonHOE conpoTUBIEHUE KATYIIKH: Z":T

VHIyKTUBHOE CONPOTUBJIEHHE KATyIKu: X , =V Z,’+R,’

EMKOCTHOE CONpOTUBIIEHHE KOHAEHCATOpa: X = TC

AxrtuBHOe nagenus Hanpsokenus: U,=1"R

WNuayktuBHOE NagieHne HanpspkeHus: U =1-X;

p
U-1

Koo duuueHT MOHOCTH Hernu: C0s 9=

rae P=Px, T. k. Pc=0
Kak BUJHO W3 BEKTOPHOH JUArpaMMbl, PH YMEHBIIEHUU CBSI3U C YMEHBIICHUE Xi
(mpu  BBIBEICHUM  CEpJICYHUKA), BeKTOp obmero Hanpsokenus U Oyzaer

IMOBOPAYMBATHCA 110 XOO4Y 4acoBOU CTPCIIKEC, B KaKOM—TO MOMEHT COBITaJAacCT 110 (1)2136
C BCKTOpOM I , 3aTCM HAYHET OTCTAaBaTh OT HCT'O HA YyIOJI @.

Bennunna Toka mpu 3TOM OyAeT yBEIWYMBATHCS, JOCTUTHET MaKCHMYyMa, 3aTeM
CTaHeT YMeHbIaThcsa. Makcumym Toka oyaer npu yenoBun U=Uc unu X =Xc. [Ipu



saroM U=Ua, cos¢=1,<¢=0 . Takoll pexuM LENU Ha3bIBACTCI PE30HAHCOM
HaIpsHKEHUM.

[Tpu pe3oHaHCe HANPSHKCHUN HANIPSDKEHHS HA KaTYIIKE U KOHJICHCATOPE BO3PACTAOT
B HECKOJIBKO pa3 MO CPAaBHEHHUIO C OOIIMM HAMpsSKCHUEM, YTO CO3[aeT OMAaCHOCTh
IpO0Os U3OJISIIMK YCTAaHOBOK.

al N

cosQ

Imax

IHopsiiok BbINOJHEHUS PadOThI:
1. Osznakomutcs ¢ mnpubopaMu U O00OpPYIOBAHUSIMH, HEOOXOAMMBIMU IS
BBITIOJTHEHUS pa0OThI, U 3aITUCATh UX TEXHUYECKHUE JaHHBIE.
2. CoOpath cxeMy M IOKa3aTb €€ PYKOBOJUTENO. YCTaHOBUTh Xi=XC, BBEHIs
MOJIHOCTBIO CEPACYHUK B KaTyLIKY.
3. BxirouuTh TOK M 3aMepuTh oOmiee Hampsbkenue U, oOmmii Toxk 1, mameHus
HanpsbkeHus: Ha katymke Uk M Ha KoHueHcatope Uc, aKTHUBHYIO MOIIHOCTb
KaTylKU Pk JUIs1 [BYX MOJIOKEHUM CEPJICUHUKA.
4. YcranoButh X =Xc (M0 HauOoJbIIIEMy TOKY B II€TIH) U TOBTOPUTH BCE N3MEHEHUSI.
5. YcranoButh X <Xc, BpIBOAS CEpACYHUK M3 KAaTYLIKU U MPOU3BECTU U3MEPECHUS
JUISL IBYX TOJIOKEHHUM CEPACUHUKA.
6. Beruucoute mia kaxaoro ombeita Rk, Zk, X, Xc, Ua, UL, cos @, ¢ pe3ynbTaTsl
U3MEPEHU U BBIYMCIIEHUN 3aHECTH B Ta0auIy 1. BBIKIIIOUUTH TOK.
7.IToctpouTts rpadku 3aBUCUMOCTH BEJIMYMHBI TOKA HA OJTHOM KOOPJMHATHOM IIOJIE.
8. [TocTpouTh BEKTOPHBIEC TUATPAMMEI JUIsl TPEX CIy4acB
XL>XC, XL:XC, XL<XC.
9. Caenarb NpakTUYECKUI BBIBOJ O SIBJIEHUU PE30HAHCA HAIIPSKECHUM.



Tabmuma 1

H3m. nipu
COOTHOULICHU
U

N3mepstores

Briuecisrorcs

w C

)| Px | Uk
A Bt B

Uc
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XL>XC

XL>XC

Xi=Xc

XL<XC

XL<XC

10. CocTaBUTh OTYET M NPEABSIBUTH €TO MIPENOAABATEIIO HA CIIEIYIOIIEM 3aHITHH.

OTYeT NOMKEH COIEPIKATD:

©® NNk L=

TeMy paboThI;
e paboThl;

Jlabopatopnas padota Ne3

ANEKTPUYECKYIO CXEMY COEIUHEHNS;
TabJIMIly C pe3yJIbTaTaMU U3MEPEHHUI;
pacueTHble (POPMYJIbI U BBIYUCICHUS;

nepeYeHb MaTepUaIbHOTO 00ECIICUCHHUS;

BEKTOPHBIE TMarpaMMbl U rpaduku B MacuTaoe;
BBIBOJIBI U 3aKJIFOUEHMSI O TIPOJICITaHHON padoTe.

Tema paboThI: pa3BeTBIICHHAS IICTIh IEPEMEHHOTO TOKa. Pe30HaHC TOKOB
Ilenb pa®OThI: M3YYHUTHh CBOMCTBA COCIMHECHUS, BIMSHHE KOHJCHCATOpa Ha OOIIMIA
TOK, PE30HAHC TOKOB, U3MEHEHHE KO3 (HHUITMECHTA MOIITHOCTH.
MartepuaiibHOe 0OecreueHue:

. Karymka nagykruBaoctH L.

. barapes konaencaropos C1-C5.
. AmnepMmetp nepeMeHHoro Toka Al- 2,5A.

. AmnepMetp nepeMeHHOro Toka A2- 2A.
. AmnepMmeTp nepeMeHHOro Toka A3- 3A.
. BoapTmeTp nepemennoro toka V150 B.
. ®azometp onHodazueiiie 220B, SA.




CxeMa COeIMHEHUS:
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Conepxanue padorbi:

[Tpu OTKIIFOUCHHBIX KOHACHCATOPaX MPUOOPHI MOKAa3bIBAIOT TOK paBHEIH () ,a Takke
Hanpspbkenre Uk, Ko3pUIIMEHT MOIITHOCTH COSQ«(MITH ¢r), MHIAYKTUBHOCTH L. ITo
STUM JTaHHBIM MOKHO OIPEICIHTh:

[a=Ik cosox [ =Ix sin@y

[Ipu noKIIFOUeHNH KOHJIEHCATOPOB 00IIMA TOK coearnHeHus [ Oyaer paBeH
r€OMETPUYECKOM CyMMe TOKOB Ik u Ic.

B cooTBeTcTBHY ¢ BEKTOPHOU nuarpamMmoit puc. 1 mpu HyJieBoM Toke Ic oOmmii Tok
paBeH Ik. C poctom Toka Ic oOmuit Tok | Oymer ymMeHbIIaThCsl 1O HEKOTOPOTO
MUHHMMYMa, a 3aT€M BO3pacTaTh. YTOJ clIBUTa a3 ¢ MexKIy TOKOM [ 1 HanpsikeHueM

Ix (I,—Ic)

U MO0KHO paccuuTath 1o hopmysaM: cosp= [ WM tgo= [ WM U3MEpUTH

dbazomeTpoMm .
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Cpes C,MxD
Puc.1 Puc.2

XapakTtep U3MEHEeHHs 0011ero Tokam [ B 3aBUCUMOCTH OT MOJKIIOUYEHHON EMKOCTH
n300paxkeH Ha puc.2 kpuBasg 1. Munumym toka Imin Oyzaer npu ycnosuu [1=Ic. a
cnenoBarenbHO, [=lo. Takol pexnM 1enu Ha3bIBaeTCsl pE30HAHCOM TOKOB ITPU
MOJIHOW KOMIIEHCAIIMU UHIYKTUBHOTO TOKAa EMKOCTH.

Pexxum nipu kotopoM Ic<I. Ha3zbIBaeTCs HEJOKOMIIEHCAIIMEN, & PEXKUM ITPU KOTOPOM
Ic>]. Ha3bIBaeTCs nepeKOMIICHCALUE.

BenuunHbl TOKOB, a ClIeIOBATEIBHO U PEKUM LIETTH MOKHO OIEHUTH MO IMOKa3aHUEM
amnepmeTpoB Al u A2.

Xapakrtep U3MEeHEeHHs K03 PULIMEHTa MOIIIHOCTH LEMU COS(Y B 3aBUCUMOCTH OT
NOJIKJIFOYEHHOU EMKOCTH M300paXkeH KpUBOii 2 Ha puc.2

W3 yka3aHHBIX TPEX PEKUMOB pabOTHI LIETIM HAaNOO0JIEe BHITOAHBIM SBISIETCS PEXKUM
MOJIHOM KOMIIEHCAIIMU HA3bIBAEMOM PEXXMMOM pe3oHaHca TokoB B 1enu (C=Cpes.).
[Ipu 5TOM 1LIETIBIO NOTPEDIIAeTCS MUHUMANIbHBIN TOK Imin=Ila, a cosp Oyner
MaKCUMaJIbHBIM U OJU3KHM K 1.



IHopsinok BeIMOJIHEHUsI padOThI:

1. O3HaKOMHTBCS ¢ MaTepUATIbHBIM OOecrieueHneM J1abopaTopHOil paboThl, 3anucarhb
TEXHUYECKHE JaHHbIC PUOOPOB U HAYEPTHUTH IICKTPUUECKYIO CXEMY COSIMHCHHUS .

2. CoOparp cxeMy, TepekiodyaTenb (a3soMerpa TIOCTaBUTh B  IOJIOKEHUE
«MHIYKTUBHBIA MPUEMHHUKY, TTIOKA3aTh CXEMY PYKOBOUTEIIO.

3. BriIouuth TOK W 3amucaTh IOKAa3aHUs BCEX MPUOOPOB MPU OTKIHOYCHHBIX
KOH/IEHCATOpax.

4. ITopkmouas moodepeano emxoctu C1,C2,C3,C4,C5 Garapeu B 11e1b, 3aUCaTh MPU
KOKJIOM TIONKIIOUYCHUH TIOKa3aHus Bcex mpubopoB. Ecmm crpenka daszomerpa
OTKJIOHWJIaCh 3a TMpeAesbl IIKalbl MEePeKIioYaTeNlb TOCTAaBUTh B IOJIOKEHUE
«EMKOCTHOM MTPUEMHUK.

5. OTKIIIOYUTH TOK.

6. Paccuntath eMKOCTh KOHACHCATOPOB, MOCIEAOBATENHHO MOJKIIOYAEMBIX K IICTIH,

Ic*10°
2xnxf*xU’
dbopmyne P=U*Iécos ¢, S=U*1.
Pacuetsl mpou3BecTy U1 BCEX U3MEPEHUN.

no dopmyne C= rae =50 ['m, akTUBHYIO W TOJHYIO MOIIHOCTH II0

7. Bce pe3ynbTaThl U3MEPEHUI U BBIYUCICHUI 3aHECTH B TAOJIHILY:

Ne N3mepsatoTca Bbluncnsatrorcs
u | I Ic la I C P S
n3M
B A A A COSP | A A mkd | Bt Ba | COSPK
1
6

8. I[MocTpouth Ha OJHOM KoopauHATHOM Toje KpuBbie [={(C) u cos¢p=¢ h(C). Tlo
kpuBoi [=(C) onpenenuTts BETUINHY MUHUMAJILHOTO TOKa Imin.

9. ITocTpoUTh BEKTOPHBIC TUArpaMMBbl JUIsl PSKUMOB HEJIOKOMITCHCAIIUH, PE30HAHCa
TOKOB U TIEPEKOMIICHCAIU Y.

10. Cnenarb npakTUYECKUI BBIBOJ 00 MCIIOIb30BAaHUN HAOIIOAEMBIX SIBIICHUM.

11. CocTaBuTh OTYET U NPEABSIBUTH €TI0 PYKOBOJMTEIO HA CIEAYIOIIEM 3aHSITHUU.
OTYeT N0JIKEH CONEPKATh:

1) temy paboThi;

2) 1enb paboThI;

3) mepedeHb MaTEPHUATLHOTO 00ECIICUEHNS;

4) >IEKTPUYECKYIO CXEMY COECUHEHUS;

5) tabnuiy ¢ pe3yiabTaTaMy U3MEPEHHUII;

6) pacueTHble (HOPMYJIbI U BHIYMCIICHHUS;

7) rpaduKy ¥ BEKTOPHBIE UAarpaMMbl, BHITTOJIHEHHbIE B MacIITa0E;
8) BBIBOJIBI U 3aKJIIOUEHHUSI O MPOACIIAHHOM padoTe.



Tewma 3.2. TpexdazHblie 2JIEKTPUUECKHUE 1IETTH

KonTposibHbIE BOIPOCHL:

Uro npeacrapisieT coboi TpexdaszHasi 1erb?

Kakas tpexda3znas cucremMa nepeMeHHOTO TOKA HAa3bIBAETCSI CAMMETPUYHOM ?

Kaxk Ha3piBaeTcs kaxnas u3 1enei TpexdasHoil cucteMbl?

Kakumu npeumymiectBamu 00Ja1a0T TpexdasHble LENU MO CPABHEHUIO C
onHo¢azHeiMK? UTO BKIIIOYaeT B ceOst TpexdazHasi Lenb?

Kak coenuHstoTcss NpPUEMHUKH W OOMOTKM MCTOYHUKOB 3JIEKTPUUYECKOM
SHEPruu B Tpex(aszHbIX cUcTeMax?

Kak xnaccudunupyercs Harpyska B TpexdazHoi memnu?

YeM BBITOJHO OTJIMYAETCSI COeUHEHUE (Pa3 «TPEYTrOJbHUKOMY» OT COCIUMHEHHUS
«3BE310M»?

Kakue npoBojia Ha3pIBaIOTCS TUHEHHBIMU?

Urto Takoe HelTpanbHbIN npoBoj? KakoBo ero HazHaueHue?

HazoBute cootHOmEeHUsT Mexay (ha3HBIMA W JTMHCHHBIMUA HATMPSHKCHUSIMU TIPH
coequHeHNH (pa3 MpueMHUKa 3BE3/10H, TPEYTrOJIbHUKOM

Kak onpenensiercss akTUBHasi, peakTUBHAs U IOJHAs MOILIHOCTh TpeX(}azHoii
enu?

Kak paccuuThiBaeTcsi MOIIHOCTD MPU HECUMMETPUYHOU CUCTEME HaIPSIKEHUIM
WIM TpU HEpaBHOMEpHOM Harpy3ke (a3 B TpexdaszHoir cucreme? I[losicHute
noyiyueHue rpadukoB, ypaBHEHUH, BEKTOPHBIX JauarpamMM Tpex(a3zHOW CHCTEMBI
S/C.

3anuiuTe OCHOBHBIE COOTHOIICHHS ISl COECIMHEHHUS OOMOTOK TeHepaTropa
3BE3/101.

3anuumnTe OCHOBHBIE COOTHOILEHHUS JUIsl COEAMHEHHS OOMOTOK reHepaTopa
TPEYTOJIbHUKOM.

3anuunTe OCHOBHBIE COOTHOIICHHMSI JUIsl COCAMHEHUS MOTPEeOUTENs 3Be3A0M U
TPEYTOJILHUKOM IIPU CUMMETPUYHON Harpyske.

3anuinuTe OCHOBHBIE COOTHOLIEHUS JUIsl COEAUHEHUs MOTpeOUTENs 3BE301M U
TPEYroJIbHUKOM IMPU HECUMMETPUYHON HArpy3ke ¢ HyJleBbIM IpoBojoM. [loscHure
poib HEUTpajdbHOro mnposoxa. Hapucyiite BEKTOpHYIO AuarpaMMy TOKOB H
HaIpPSHKEHUU.

3anuinuTe OCHOBHBIE COOTHOILIEHHUS Uil COCAMHEHMs MOTpeOuTens 3Be3A0u
OpyU HECHMMMETPUYHOU Harpy3ke Oe3 HyleBoro ImpoBoja. l[losgcHuTre mnpUYUHY
cMeleHus HeiTpanu. Hapucyiite BEKTOpHYIO 1HarpaMMy TOKOB M HAIIPSKEHUH.

3anumuTe OCHOBHBIE COOTHOILICHUS JIJIi  COCJAMHEHHS  TOTPEOUTEINs
TPEYroJIbHUKOM TIPH HECUMMETPUYHON Harpy3ke 6e3 HyleBoro mpoBoja. Hapucyiite
BEKTOPHYIO AMarpaMmy TOKOB U HaIPSKEHUM.

Jlokaxxute 00pa3oBaHWE BPAIIAIOMIETOCS] MArHUTHOTO TIONS Tpexda3sHbIM
TOKOM.

TecToBEIE 3a1aHUA

1 Hanumure npaBUIIbHBIN OTBET:

Tpu pesucropa, Kaxablii conpoTuBienneM R =1250mM, coenunensl o cxeme
«3Be3/1a» U BKJIIOYEHBI B TPEeX(a3HYIO YETHIPEXIPOBOIHYIO ceTh. TOK Kaxablil (a3sl



[=880mA. Omnpemenurs gelicTByromue 3HaueHus (A3sHOTO U JIMHEHHOrO
HaIPSLKEHUN, JIMHEWHOTO TOKA.

Orser: [,=15A,U,=U,=100B

2 Hanumure npaBUIIbHBIN OTBET

TpU WMHIYKTHBHBIC KATYIIKH C AKTHBHBIM COIPOTHBICHHEM N =3420M u

WHIYKTUBHBIM COTIPOTHUBJICHUEM XL =23.50M COEIMHEHBI M0 CXEME «3Be3la» U

IMOAKIIOYCHBI K UICTOYHHUKY TpeX(I)aBHOFO HaIIpsKCHU . AKTHBHas MOIITHOCTH B (I)a:;e

P, =1,6 o o
¢ kBTt. Onpenenute JAeHCTByIOLIEE 3HAYEHUs JUMHEHHOTO U (ha3HOro

HanpsDKEHUI, TOKa B (ase.

OTBeT: 14)26,2 A, UA:U¢N257B

3 BriGepurte npaBUIIbHBINA OTBET

Yemy paBeH TOK B HYJIEBOM IIPOBOJIE B CUMMETPUYHON Tpex(a3zHOW 1ienu npu
COCIMHEHHUH HArpy3KHU B 3BE311y?

a) HOMUHAJIbHOMY TOKY OJIHOH (pa3bl;

0) HyJIO0;

B) CyMM€ HOMUHAJIbHBIX TOKOB JABYX (a3;

I') CyMMe HOMUHAJIbHBIX TOKOB TpeX (a3

Otser: 6

4 BpiOepute npaBUIIbHBIA OTBET

CummMmeTrpuyHass Harpy3ka COEIMHEHA TpeyroJbHUKOM. IIpu wu3meHeHnn
¢azHoro Toka ammepmerp nokazan 10A. Yemy Oyner paBeH TOK B JIMHEHHOM
npoBojie?

a) 10 A;

0)17,3 A

B) 20 A

r) 144 A

Otser: a

5 BriGepuTte npaBUIbHBIN OTBET

Bribepute cooTHOIIEHHE, KOTOPOE COOTBETCTBYET (Da3HBIM M JIUHEHHBIM
TOKaM B Tpex(a3Ho LNy IpU COeTMHEHUH 3BE3/10i1

a) [,=1,;

6) I,=v31,

B) I,=421,

r) I,=V3I,

Otsert: 0

6 Bribepute npaBUIIBHBIN OTBET

Bribepute coOTHOIIEHHE, KOTOPOE COOTBETCTBYET (Da3HBIM M JIMHEHHBIM
TOKaM B Tpex(a3Hoi LieNu Ipy COETMHEHUH TPEYTOJIbHUKOM

a) I,=1y;

6) I,=V31,

B) I,=V21,

r) ! ¢:\/§ I,

Otger: a

7 BoiOepuTe npaBUIIbHBINA OTBET:



Bribepute cooTHOLIEHHE, KOTOPOE COOTBETCTBYET (Da3HBIM M JIMHEHHBIM
HaNpsHKEHUSIM B Tpex(pa3zHo LNy IpU COeTMHEHUHN TPEYTOJIbHUKOM

a) ) i U,;b;

6) U,=V3U,,

B) U,=V2U,

T) Ud,:\/gUﬂ

Otsert: 0

8 BoiOepuTe npaBUIbHBIN OTBET

Bribepute coOTHOLIEHHE, KOTOPOE COOTBETCTBYET (ha3HbIM U JIMHEHHBIM
HANpPsDKEHUSIM B TpeX(a3Hoil 1ienu npy COeTMHEHUH 3BE3/101

a) U,=Uy;

6) U,=V3U,

B) U,=V2U,,

r) U,=V3U,

Otger: a)

9 BriOepute paBUIIBHBIA OTBET

B Tpexdaznoit nenu nuHeliHoe HampspkeHue 220B, nuHelHbIl TOk 2A.
Onpenenuts KO3(PHUIIHMEHT MOIITHOCTH

a) 0,8

0) 0,5

B) 0,6

r) 0,4

Otgert: a

10 Bribepute npaBuiIbHBIN OTBET

JIuneitHspiil TOK paBeH 2,2 A. PaccunThiBaTh (ha3HbIM TOK, €CIIHM CUMMETPUYHAS
Harpy3ka COeIMHEHa 3BE3101

a) 2,2A;

0) 1,27A;

B) 3,8 A;

r25A

Otsert: 0

11 BoiGepute npaBUIIbHBIN OTBET:

B cummeTpuunoil TpexdazHoil nenu JuHeHbi Tok 2,2A. Paccunrtath (a3Hblii
TOK, €CJIM Harpy3Ka COeIMHeHa TPEYTrOJIbHUKOM

a) 2,2A;

0) 1,27A;

B) 3,8 A;

r)25A

Otser: a

12 Beibepute npaBUIBHBIN OTBET

VYron casura ¢a3z mexay Tpems cunHycoupanbHeiMu J/IC, obpasyromumu
Tpex(a3zHyr0 CHMMETPUYHYIO CUCTEMY, COCTABIISIET

a) 1500;

0) 2400;

B) 1209;



r) 90°

Otgert: B

13 BribepuTe npaBUIIbHBIN OTBET:

MoeT 11 TOK B HYJIEBOM MPOBOJAE YETBHIPEXIPOBOJHOW LENHU, COCIMHEHHOU
3BE3/101, OBITH PABHBIM HYJIIO?

a) MOXET;

0) Bcerja paBeH HYJIIO;

B) HE MOXKET;

') HUKOT/Ia HE paBEH HYJIIO

Otger: a

JlaGoparopHas pabota Ne3

Tema pabotsr: MccnenoBanme TpexdasHbIX Terel Mpy COSMHEHNH TOTPeOUTeIeH B
TPCYIOJIbHUK

Lens paOoTh: U3YUYUTH Pa3IUYHBIC PEKUMBI PaOOTHI TPEX(Pa3HOW Ienu IpH
BKIIFOUCHUH TOTPEOUTENEe HSHEPrMM TPEYTOJbHUKOM, YCTAHOBHUTH BIUSHUE

BEJIMYHMHBI HATPY3KHU Ha paboTYy IEH.
MartepuaiibHOe obecrieueHue:

JlamnioBBIM peocTar.

AMIiepMeTphI NEPEMEHHOTO TOKA SA- 3 mIT.
AMIiepMeTpbl NEPEMEHHOTO TOKa 3A- 3 mIT.
Bonbr™meTp nepemennoro toka 150 B.

A

BrixiarouaTrenb OHOIIOIIOCHBIH.

Cxema COCIMHCHUA:

o Wesddoe

o XXX
5/43/ 544/ 5,45/

Conep:xxanmne padoThI:

PAT

SAT. :

A PAZ,E PA5®®®®®®

Gy
NG
P
()=
N

[Tpu coemuuennn moTpeduTeeH S3HEPTUN TPEX(HA3HOTO TOKA TPEYTOIHBHIUKOM
oOpa3yercs TpEXIPOBOAHAS cucTeMa TpéxdazHoro Toka. [lorpedurenu mpu 3Tom
BKJIFOUAETCA 1Mo/ (hazHoe HaIpspKeHue, kotopoe paBHo juHerHoMy (Ud=Umn).



JIuHeitHbIe TOKU HE PaBHBI (pa3HBIM, U P PABHOMEPHON HArpy3Ke JIMHEHHbBIE TOKU
Gobure dasHex B V3 pa3 ( L= V3Ip).

IIpu akTHBHOM Harpy3Ke (OCBETUTENbHbIE, HArPEBATEIbHBIE IPUOOPHI U T.I1.).
cosp=1, p=0, (ha3HbIe TOKH COBMAIAIOT O (a3e O COOTBETCTBYIOIIKUMHU (Pa3HbIMU
HaNPsHKEHUSIMU M BEKTOpHAS UarpaMMa Ipu paBHOMEPHOU Harpy3ke UMeeT BU,
Kak puc. 1.

7]
~Jar 7

148

Lar

]

puc.1.

Ecnu pa3oMKHYTh TUHEHHBIN POBOJI, HANIpUMEpP A, TO pexuM padboTsl Ga3bl B He
u3MeHuTcs, a pa3pl A u C OKaxXyTcs COeAMHEHHBIMU MOCIIEI0BATEIBHO U
HaNpsDKEHUE Ha KaXIbld U3 HUX OyJIET paBHO MOJIOBUHE TUHEHHOTO HAIIPSKEHHUSL.
ITpu sToM Tpex(as3Has Lenp npeBpanaeTcs B 0AHO(a3HY0 CO CMEUIaHHBIM
COEIMHEHHEM NOTpEeOUTENEH.

ITo mosry4yeHHBIM JTAaHHBIM MOKHO OTIPEICIIUTh:
a) AaKTUBHYIO MOIIHOCTb KaXX/10H (ha3bl:
Pas=Uaslascosyp;

Psc=Usclgccos o;

Pca=Ucalcacos P,

0) aKTUBHYIO MOITHOCTh BCEH 1IETH:

P =Pap+PsctPca

B) nostHOEe cornpoTuBiieHne Gasbl C: Zca=Uca/lca

IMopsinok BbINOJIHEHUsI PA0OTHI:
1. O3HakoMuUThCS ¢ TpUOOpamMu, HEOOXOJUMBIMU JIJIsI BHITIOJIHEHUS paOOTHI U
3anucaTh UX TEXHUYECKUE JTaHHbIC.



2. CoOpath cxeMy u Tokasath €€ pykoBoautesnto. COOpPKy cXeMbl IPOU3BOJIUTD MIPU
BBIKJIFOYEHHOM HaIPSKEHHUH, KOT/Ia CUTHAJIbHAS JIaMIIa Ha CTOJIE HE TOPUT.

3. 3aMKHYTh OJIHOTIOJIOCHBIE BBIKIIOUYATENN B IMHEMHOM MPOBOJIE A, YCTAHOBUTD
PaBHOMEPHYIO Harpy3Kky (a3, BKIIOYUB BCE JIAMII, BKIIFOUUTH TOK C TIOMOIIBIO
IIyCKOBOM KHOTIKH, U3MEPUTH JIMHEWHOE U (Da3HbIC HANPSIKEHUS, TNHEIHBIC U
¢daznbie Toku U yoenutsces, uto npu 3ToM Un= U, [ag=Isc=lca, IJI=\/3I(1).

4. U3zmensts 3 pa3a Harpy3ky B ¢aze C, Bkiatouas TyMOJIEpOM MO 2 JIaMIIbl, U
U3MEPUTH BCE HAMPSDKEHUS U TOKH.

5. BkmtounTts ¢azy C u BbIKIT0UnTh (pa3y B, mOBTOpUB Bce U3MEPEHHUS.

6. BxiirounTs Bce JaMIIbl M1 Pa30MKHYTh BBIKJIFOYATENb B TMHEHHO TPOBOJIE A,
U3MEPUTH IIPU 3TOM BCE HAIIPSKEHUS U TOKU. BBIKIIOUNTH TOK.

7. BRIYUCIIUTD JJI8 KaXKJIOT'0 OIbITa MOIIHOCTD Pag, Pec, Pca, P, monHOE
COINPOTUBIICHUE Zca.

8. Bce mosyueHHbIEe TaHHBIC 3aHECTH B TAOJIUILY:

N3MepstoTca Bbiuncnarorcs
N2 I/
I_I/I_I UAB UBC UCA IA |B IC IAB IBC ICA | PAB PBC PCA P ZCA
B B B A A A A A A Z\ Bt Bt Bt BT Om
1
6

9. IlocTpouTh ABE BEKTOPHBIE JIUArpaMMBbl JJI CIy4YaeB, KOrJa JUHEWHbIE MPOBOJIA
BBIKJTIOUEHBI M Harpy3Ka (a3 paBHOMEpHasi 1 HEpaBHOMEPHAsI.

10. CocTaBUTh OTYET U MPEABSIBUTH €0 MPEMOAABATEIIO HA CIICIYIOIIEM 3aHITHH.
OTYeT NOKEH COIEPKATD:

TeMy palbOThI;

11eJ1b pa0OoTHI;

NIepPEeUYeHb MaTepUaIHLHOTO O0ECIICUCHUS;
ANEKTPUUECKYIO CXeMY COCTMHCHHSI,
Ta0IUILy C pe3yJibTaTaMU U3MEPEHUI;
pacdeTHbIC (DOPMYJIIBI M BBIYUCIICHUS;
BEKTOPHBIC TMarpaMMbl B MacIITa0E;

© Nk L=

BBIBOABI U 3aKJIIOUYCHUA O HpO,Z[eHaHHOﬁ pa60Te.

Jlaboparopnast pabora Ned
Tema pabotsr: Hccnenopanvie TpexhasHbIX TeTel Py COSTMHEHHH TOTPEOUTEIIeH B 3BE3Ty



Lens paboThl: HM3y4YUTh pA3TUUHBIE PEXKUMBI PaOOTH TpE€xda3zHOW 1enu mpu
BKIIFOUCHUH TIOTPEeOUTENCH SHEPruM 3BE3/I0M, YCTAHOBHUTH BIWSAHUE BEITUYHHBI
HArpy3Ku Ha pa0boTy IEeMH.

MaTepI/IaJIBHOG obOecreyeHue:

JlamnoBbIN peocTar.
AMnepMeTpbl nepeMeHHoro Toka 3A- 4 wr.
BonbT™MeTp nepemMeHHoro Toka 150 B.

b

Bbikntovatenb OLI,HOI'IOJ'II-OCHbII‘/JI.

Cxema COCIMHCHUA:

T Y9 %6600
R XX-X- N0

QO QO
=52 FYY

Conepxanue padorbl:

Z?Z
)

[Ipu coeaunenuu moTpedOUTENEH dSHEpruM Tpex(asHOro TOKa 3BE3AOH C
HEUTPAJIbHBIM MPOBOAOM (HYJEBBIM) 00pa3yercs YeThIPEXIPOBOAHAS CHUCTEMA
Tpex(dazHoro Toka (ocBeTuTeNbHas ceTb). [loTpedurenu npu 3TOM BKIHOYAKOTCS MO/

o Un
dasHOe HANpPSDKCHHE, KOTOpOe MeHblie juHeiiHoro B V3 pas (Ud= ﬁ) npu

BKJIFOYEHHOM HEWUTPaJIbHOM TPOBOJIE, a (pa3Hble TOKM paBHBI TOKAM JIMHEHWHBIM
(Ip=ILn). Ecnmu Harpy3ka a3 paBHOMEpHas, TO TOK B HEHUTPaJIbHOM MPOBOJIE
OTCYTCTBYET.

Ecnu narpyska (a3 HepaBHOMEpHasi, TO MO HEUTPAIBHOMY MPOBOJAY MPOXOAUT TOK
Io. Tlpu 3TOM MPOMCXOAUT BhIpABHHBAHWE HANPsDKCHHS Ha (a3zax morpeduTenei u
OHO CTAHOBHUTCS paBHBIM HampspDkeHWI0o Ha (azax reHeparopa. OTKIIOUECHHE
HEUTPAIILHOTO TIPOBOJIA MPU HEPABHOMEPHOI Harpy3ke ¢a3 MpUBOJAUT K U3MEHEHHIO
HAIPsDKCHUS Ha (pa3ax MOTPEOUTEINeH.



[Ipu akTUBHOM Harpy3Kke (JaMIlbl HAKAJIMBAaHMSI, DJIEKTPOHATpEBaTEIbHbBIE TPUOOPHI U
T.1.) COSp=1, T.k. p=0, dha3Hble TOKK COBIAIAIOT MO (a3e ¢ COOTBETCTBYIOIIUMHU
dba3HpIMU HanpsDKEHUAMH. BekTopHas juarpamMma TpU COSIWHEHHHM 3BE3J0M U
paBHOMepHOM Harpyske a3, korma I =Ig=Ic Cc BKJIIOYEHHBIM HEWUTpPaIbLHBIM
IIPOBOJIOM UMEET BU/I, KaK Ha puc. 1

U /1 Uz

s 0 B

Uac

puc.l.
ITo IIOJIYYCHHBIM JaHHBIM MOKHO OIIPCACIINTD:

1) AKTUBHBIE MOIIIHOCTH KaxA0u (ha3bl:

PA:UAIACOSLP,

PB=UBIBCOSLP,

PC:UcIcCOSLP.

2) AKTUBHYIO MOIIHOCTb Bceil nenu: P=P,+Pg+Pc.
ITopsiiok BBINOJIHEHHSI PA0OTHI:

1. O3HakoMuUTbCAd € NpuOOpaMH, HEOOXOAUMBIMHM JJisi BBIIOJHEHHUS paOOThl, U
3anMcaTh UX TEXHUYECKHUE JTaHHbIE.
2. Cobparh cxemMy U TIOKa3aTh ee pykoBoauTento. Cxemy coOuparbh mOpu
BBIKJIIOUEHHOM HaNpsKEHWH, KOTla CUTHAJIbHAS JJaMIia Ha CTOJIe He TOPUT.
3. OTKIIOYUTh HEWTPAJbHBIA MPOBOJ, PA30OMKHYTh OIJHOMOJIFOCHBIN BBIKJIIOUYATEIb,
BKJIFOYUTH TOK C MTOMOIIBIO IyCKOBOM KHOIIKH, YCTAHOBUTh PABHOMEPHYIO HArPYy3KY
(a3, BKIIIOYHMB BCE JIAMITbI, U3MEPUTH JTUHEHHBIC TOKHU l4, Ip, Ic , 1
Un=V3*Ud.
4. Ismenare 3 pasza Harpy3ky B (ase C, BbIKIIOUas KaxAbld pa3 MO 2 JIaMIIbl
TymOJepa U u3Mepsisi JUHEHHBbIE TOKH, (Da3sHbIe U JIMHEHHBbIE HANpPSHKEHUS NpU
BBIKJIIOUEHHOM HENTPaJIbHOM IPOBOJE.
5. YCcTaHOBUTh pPaBHOMEPHYIO Harpy3ky ¢as, BKIIOYUTh HEUTpalbHBIA MpPOBOA M
yoenuTbcsa B TOM, 4TO TOK [y B HEUTpajIbHOM MPOBOJE OTCYTCTBYET M B JAHHOM
Clly4ac HEUTPAJIbHBIN IIPOBOJ HE HYKEH.



6. U3mensth 3 paza Harpysky B (aze C , MOBTOpUB BCE U3MEPEHUS BEJIMYMUH TOKA U
HaIPSKEHUS TIPU BKIIFOYEHHOM HEHUTpaIbHOM ITPOBOJIE.

7. BBIKIIFOYUTH TOK.

8. BBIUMCINTD 171 KaXKJI0r0 ONbITa MOIIHOCTH: P4, Pg, Pc, P

9. Bce nonmyueHHbIe JaHHBIE 3aHECTH B TAOJIHILY:

NE N3mepstoTca BbluMCASOTCA
I_I/I_I IA IB IC IO UA UB UC UAB UBC UCA PA PB PC P
A A A A B B B B B B BT BT BT BT
1
8

10. I[TocTpoUTh BEKTOPHBIE JUArpaMMBbl JJIsl OTIBITOB 5,6.
11. CocTaBUTh OTYET U NPEABSIBUTH €0 MPEMNOAABATEIIO HA CIEIYIOIIEM 3aHITHH.
OTYeT N0JIKEH CONEPKATh:

TeMy padoTHI;

11eJ1b PaOOTHI;

NepeueHb MaTepruaIbHOTO 00ECIIeYSHUS;
ANEKTPUUECKYIO CXeMY COCTMHEHHSI,
TaOJIUITY C pe3yJIbTaTaMU U3MEPCHHUI;
pacdeTHbIe (DOPMYJIIBI ¥ BEIYUCIICHHUS;

Nk Wb =

BEKTOpPHBIE AMarpaMMbl B MacliTaOe; BbIBOAbI U 3aK/IOYEHUS O NPOAENaHHOM
pabote
8. BBIBOJBI U 3aKJIFOUYECHHS O MPOJIeTaHHON paboTe

Tewma 3.3. U3mepuTenbHbIe TPUOOPHI

KonTposibHBIE BOIIPOCHL:

Kaxkue morpenrHocTy Ha3bpIBaOTCS: a) a0COMIOTHOM? 0) OTHOCUTEIHHOMU?

Kakum o00pazoM MOXHO  KJIACCH(PUIIMPOBATH  DIIEKTPOU3MEPUTEIHHBIC
puOopsI?

Ha kaxue kiaccbl TOUHOCTU JENATCA 3JEKTPOM3MEpUTENbHbIe mpubopsi? Uto
yKaspIBaeT Kkiacc Tounoctu 0,57

KakumMu  ycloBHBIMM 3HaKaMd Ha IOKajle O0003HA4arOTCs  MPUOOPHI
MarHUTO3JIEKTPUUYECKOM, AIEKTPOMArHUTHOM, ANEKTPOJUHAMUYECKON U
WHIYKIIMOHHOU CUCTEM?

[TosicHuTe yCTpOHUCTBO M NMPHUHIMI paOOThl MATHUTORJIEKTPUUYECKONU CHUCTEMBI.
KakoBo  HazHaueHue  mportuBoieiicTByrommx  npyxuH?  Kak  paGoraer
MarHUTOUHTyKIIMOHHOE YCIIOKOEHUE B puodope?

MOXXHO 71 MarHUTORJIEKTPUYECKUM MPUOOPOM NPOU3BOJUTH H3MEpPEHUE B
nernsax nepemeHHoro toka? [Ipu kakom ycinoBun?



[TosicauTe ycTpoWcTBO M JedcTBHE TpHOOpa AIEKTPOMATHUTHOM CHUCTEMBI.
Kakne mepsl mpUHUMAIOT AJ11 OTPAHUYECHUS BIMSHUS BHEITHUX MAarHUTHBIX MOJIEH Ha
paboty mpubopa? Kakum o0pa3oM OCyIIECTBISIETCS YCIOKOEHUE MOJIBUKHOU YacTh
Takoro npuodopa?

Kakum 00pa3oM MOKHO paclIMpHUTh MPEAEIIbl U3MEPEHUS TOKA U HANPSHKEHUS
IIPU IOCTOSIHHOM TOKE?

[louemy comnpoTuBieHMEe OOMOTKa aMIiepMeTpa JOJDKHO OBbITh MalbIM, a
BOJITMETpa OOJBIIMM TI0O CPAaBHEHHIO C CONPOTHUBICHHEM Harpy3ku? Yrto
POU30UJIET B ANEKTPUUECKON LIETIH MPU NapaJlIeIbHOM BKJIIOYEHUH amrepMerpa’?

JUisi u3MepeHus HanpsDKeHHs Ha JiaMIle B LIeNb IOCJIEA0BATENbHO C HEi
BKJIFOUMIIM BOJIbTMETp. Kak OyneT Bectu cebds amma?

TecToBble 3a1aHus:

1 BriOepute npaBUIIbHBIA OTBET

AGCoI0THAs MOTPEIIHOCTh U3MEPEHUN OTpeiessieTcs: o popmyie

a) Ya=Au,—A;

6) YA:%;

B) V4= 100%;

) Y= 100%;

Ortger: a.

2 BriOepute npaBUIIbHBIA OTBET

Kaxkoit mprubop mo3BOISET ONpEAEIUTh 3HAYCHUE W3MEPSIEMON BEITUYUHBI 110
OTCYETHOMY YCTPOMCTBY:

a) npuOOp CpaBHEHUS;

0) mokassIBaroUIMil Npuodop;

B) CaMONMILYIIHNI prudop;

r) ocuwuorpad.

Ortger: 6.

3 BriGepurte npaBUIIbHBINA OTBET

JI71st IpakTUYECKUX U3MEPEHUN IPUMEHSIOT:

a) pabouue cpeacTBa U3MEPEHUS,;

0) 00pa3IoBbIC CPEACTBA U3MEPEHUS;

B) ATAJIOH,;

I') IPOBEPOYHBIE CPEACTBA U3MEPEHUS

Orser: a.

4 BpiOepuTe NpaBUIIbHBIA OTBET

3HaueHre (PU3NYECKOI BEIMUHHBI, UI€ATBHO OTPAXKAIOUIEE TAHHYIO BEIMUYUHY

a) MHUMOE;

0) HacTosIIIee;

B) UCTUHHOE;

I') IPaBUJILHOE;

Orger: B.

5 Bribepute npaBUIIbHBIN OTBET



[TorpemHocTb, KOTOpast MU3MEpsieTCsl CIy4alHbIM 00pa3oM HpH TOBTOPHOM
U3MEPEHNHU TOM 7K€ BEJINYUHBI

a) METoANYECKas

0) rpy0Oas

B) Clly4yaiHasi;

') cUCTeMaTh4yecKas

Otser: B.

6 BriOepute npaBUIbHBINA OTBET

Kaxkoe u3 YCIOBHBIX 0003HaYeHU I COOTBETCTBYET npuodopy
MarHUTORJIEKTPUUYECKON CUCTEMbI?

b
P F =N+
|
a & E —
T
OTBET: T

7 BriOepuTe npaBUIIbHBIA OTBET

[Tpubop kakoi cUCTEMBI MOKHO UCITOJIH30BaTh VISl U3MEPECHUST HANIPSIKEHUS B
ETSIX MePEeMEHHOTO U MTOCTOSTHHOT'O TOKa?

a) 2JIEKTPOMarHUTHOM;

0) MHIYKITMOHHOM;

B) RJIEKTPOANHAMUYECKO;

I') MarHUTO3JIEKTPHUUECKOMN

Otger: B.

8 BeiOepuTe nMpaBUIIbHBIN OTBET

[Ipu pabGote mpmbopa KakOW CHCTEMBI WCIOJIB3YETCS] MPUHIIAI BTSITUBAHUS
(dbeppOMarHuTHOTO CEpACYHUKA B KaTYIIKy C TOKOM?

a) 2JIEKTPOMArHUTHOM;

0) UHIYKITMOHHOM;

B) DJICKTPOAMHAMUYECKOM;

') MarHUTORJICKTPUUECKOM

Ortger: a.

Tema 4.1. Tpanchopmatopsl

KonTposibHBIE BOIIPOCHL:

UYro HazpiBaeTcsa TpanchopmaTopom?

Jlyist yero npeaHa3HAdYeH Cep/IeYHUK TpaHchopmaropa?

C kaxoii 1esbro cep/IeYHNK TpaHchopMaTopa IeIaroT MTMXTOBAHHBIM ?

OOBsicCHUTE, C KaKOH IIEJIbI0 TTapaMeTPhl BTOPUIHOM 0OMOTKH TpaHc(opmaTopa
NPUBOJAT K UUCITY IEPBUYHON OOMOTKHU.

ITpu xakom ycnosuu KIT/I TpancopmaTopa MakcuManbHbIH?

Kakue usmeputenbHbiii Tpancdopmatopsl Bel 3HaeTe, B KakUX peKUMaxX OHH
paboTaroT u nouemy?

TecToBbIe 3a1aHUA

1 Breibepute npaBUIbHBINA OTBET

Pabota TpanchopmaTopa ocHOBaHa Ha SIBJICHUU



a) BpaIAOIIEerocsi MAarHUTHOTO TTOJIS

0) B3aMMOWHIYKITUH;

B) B3aMMO/ICHCTBUS TOKOB B 0OMOTKAX;

') BOSHUKHOBEHHE BUXPEBBIX TOKOB

OtBeT: 0)

2 BriOepute npaBUIIbHBIA OTBET

O6MoTka  TpaHchopmaTopa, KOTOPYHO  MOAKIIOYAIOT

IMNEPEMCHHOI'O HAIIPAKCHUA, HA3bIBACTCS

a) MepBUYHOM;

0) BTOPUYHOM;

B) Harpy3KOH;

') morpedureneM

Otgert: a

3 BriGepurte npaBUIbHBIN OTBET

Cepaednuk TpancpopmaTropa HaOUPAIOT U3
a) JKEJIE3HBIX CTEPIKHE;

0) aITOMUHHUEBBIX JINCTOB;

B) JIUCTOB 3JIEKTPOTEXHUUYECKOU CTAIIH;

I') CTEPKHEHN 3JIEKTPOTEXHUYECKON CTaIH
OtBerT: B

4 BpiOepute NpaBUIIbHBIA OTBET
Tpancdopmarop Oyner MOHMKAIOIIUM, €CIIU
a) U1 > U2 N

6) U,<U,

B) E,=E,

F) U,>E,

Otgert: a

5 BeiGepute npaBUIbHBIN OTBET
Tpancdopmartop OyeT MOBBIIIAIOIINM, €CITH
a) u>U,;

6) U1<U2;

B) E,=E,;

r) U1>E1

OtBeT: 6

6 BriObepute npaBUIIBHBIN OTBET

O6motka  TpaHchopmaTopa, KOTOPYHO  MOJKIIOYAIOT

Ha3bIBACTCA:

a) IEPBUYHOM;

0) BTOPpUYHOM;

B) HArpy3KOH;

I') IoTpeduTenemM

Otser: 0

7 BoiOepuTe npaBUIIbHBINA OTBET
OcHoBHbI€ yacTu TpaHcopmaropa
a) OOMOTKH, MarHUTOTIPOBO/T;

K

K

HNCTOYHUKY

IPUEMHUKY,



0) nmpeoOpazoBarenb HAMPSKEHUS,, OOMOTKU;

B) DJIEKTPOMArHUT, KaTYIIKH, PACIIUPUTEID;

') 0OMOTKH, 3JIEKTPOTIPUEMHHK

Otgert: a

8 BeiOepuTe npaBUIbHBIN OTBET

[Ipy KakOoM HamNpsKEHWH HA MEPBUYHON OOMOTKE TpaHchopmaropa HpOBOAST
OMBIT KOPOTKOTO 3aMbIKaHUA?

a) MpY NOBBIILIEHHOM;

0) MpU HOMUHATHHOM;

B) IIPU TOHUKEHHOM

OTtBeT: B)

9 BribepuTe npaBUIbLHBINA OTBET

[Ipu KakoM HampsH>KEHUH Ha MEPBUYHON 0OMOTKE TpaHchopmaropa MpOoBOIST
OTBIT XOJIOCTOTO XoAa?

a) IpY MOBBIIEHHOM;

0) Mpu HOMHUHAJIEHOM;

B) IPU IOHUKEHHOM

Otser: 0

Jlaboparopnas padota Neb

Tema: MccnenoBanue ogHodazHoro Tpanchopmaropa

Tema 4.2. DneKTpUUE€CKHE MAIIMHBI MOCTOSTHHOTO TOKA

KoHTpoJsibHbBIE BOIPOCHI

Hanumure dopmyny st onpeneneHus cKoiabxkeHus. B kakux mpenenax
MOYKET U3MEHSATHCS 3TO 3HAaUEHUE?

HomunanpHass wactora Bpamenus portopa 730 o6/muH. Yemy paBHO ero
CKOJIbKEHHE, €CJIM YacToTa Toka B ceTu 50 I'y?

Uemy paBHO CKOJIBKEHUE POTOpA MPU MTYCKE ABUTATEINS?

Kakumu merogamMyu MOXKHO OCYILECTBUTH IMYCK ACMHXPOHHOIO JIBUTATElNs C
KOPOTKO3aMKHYTBHIM U (pa3HbIM poTopoM? B dem 3akirouaeTcsi HEIOCTaTOK MPSIMOTO
mycka?

[TosicHuTe METO bl PEryIMPOBAHUS YaCTOThI BPALLIEHUsI pOTOPAa ACUHXPOHHOTO
JBUTATEJIS.

[losicHuTe MpUHLUIN ASHCTBUS YaCTOTHOTO METOAA PEryJIUpOBAHMSI CKOPOCTH
JIBUTATEJIS.

Kakne morepr MOIIHOCTM MMEIOT MECTO B ACHHXPOHHOM jBurarene? s
OTBETA UCIOJIb3YUTE SHEPreTUUECKYIO JUarpammy.

Kakoit Bua umeroT pabourie XxapakTepUCTUKUA aCHHXPOHHOTO JBUTATENsA?

N3n0xuTe NpUHLMI IEUCTBUS U YCTPOUCTBO CUHXPOHHOTO ABurarens. Kakum
00pa3oM OCYIIECTBIISIFOTCS €T0 MyCK U PEryJIupoBaHUE YAaCTOThI BpalleHHs?

KakoBo HazHaueHuwe TpaHchopMaTopa B IHEProcucTeMe MpH IMepeaade u
pacupeneseHue U JIEKTPUYECKON IHEPrun?

[losicHuTe Ha3HAYEHUE U YCTPONCTBO OTAENbHBIX JIEMEHTOB TpaHC(hopMaropa:
MarHUTONpPOBOAA, OOMOTOK, pacIIMpUTENs, H30JATOPOB. 3ayeM B  0ak
TpaHcpopMaTopa 3aIMBal0T MUHEPATbHOE MACIIO?



[Tosicaute mpuHIMO padoTsl TpaHchopmaropa. [louemy OH MOXKET paboTaTh
TOJIBKO Ha IEPEMEHHOM TOKE?

Uro naspiBaeTcs koddduimenToMm Tpanchopmanuu? Kakoit omsaT HYKHO
IPOBECTH, YTOOBI MPAKTUIECCKU OTPEICITUTH €TO?

KakoBel o0coOeHHOCTM MarHuTompoBoja TpexdasHoro TpaHchopmaropa?
[TokaxkuTe MyTH 3aMbIKAaHWS MarHUTHBIX MOTOKOB TPEX (ha3 B MarHUTOIMPOBOJAE MPHU
Harpyske.

TecToBbIE 3a1aHUA:

1 BriOepute npaBUIIbHBIA OTBET

['naBHbBIE TOJIIOCA MPETHA3HAUEHBI 115

a) CO3/IaHh€ OCHOBHOTO MarHMTHOTIO TMOJIsI MAIIMHBI TOCTOSIHHOTO TOKA;

0) cozaHue MarHUTHOTO MOJIsi aCHHXPOHHOM MalllUHBI;

B) BO30Y’K/IeHNE MarHUTHOTO MOJISl CTATOPa ACHHXPOHHOM MallluHbI

') HUTJI€ HE IPUMEHSIOTCS;

1) CO3JJaHuE€ OCTATOYHOTO MAarHUTHOTO MOTOKA

Otgert: a

2 BriOepute npaBUIIbHBIA OTBET

Hns wero mpu nycke JIIT B memp sAKOpsi BKJIIOYAKOT MOCIEIOBATEIbHBIN
peocrar?

a) U1 YMEHBIIICHUS MOTEPh B CEPJICUHUKE CTATOPA;

0) ISl YMEHbILIEHUS ITyCKOBOI'O TOKA;

B) JUIsI TIOJIJIEPKAHUS TOCTOSTHHOTO MAarHUTHOT'O IMOTOKA

T') 7151 yBEJTUYEHUS TOKa B 0OMOTKE BO30YKICHHUSI

1) JI1 YMEHBIIICHUSI TOKa B 0OMOTKE BO30YKIACHUS

Otset: 0

3 BriGepurte npaBUIbHBIN OTBET

B KOHCTpYKIIMM KaKOU 3JIEKTPUYECKON MAILLIMHBI €CTh IKOPb

a) aCUHXPOHHBIN JIBUTATEIIb;

0) CHHXPOHHBIH IBUTATEIh;

B) JIBUTaTelb MOCTOSIHHOT'O TOKA;

I') CHHXPOHHBIN T€HepaTop;

1) TpanchopmaTop

OtBerT: B

4 BpiOepute NpaBUIbHBIA OTBET

OCHOBHBIE YaCTH MAIlIMH OCTOSIHHOTO TOKA

a) KaTyIllKa, CepACUHHUK;

0) UHIYKTOP, KOJUIEKTOP, SIKOPb, BAJI;

B) UHIYKTOP, KOHTAKTHBIE KOJIbIIA;

') CTAaHUHA, PE3UCTOP, KaTylIKa, KOHJAEHCATOP

1) CTaTOp, UHIYKTOP, KOHJEHCATOP

OtgerT: 6

5 BeiOepuTe npaBUIIbHBINA OTBET:

CraHuUHOW Ha3bIBACTCS

a) BpaILlAI0IasACs YaCTh MAalIMHBI IEPEMEHHOI0 TOKA;

0) Bpalaronascs 4acTb MalluHbI;



B) MarHUTHBIE TOJIOCA;
') HEMOIBMKHAS YaCTh MAIIIMHBI IEPEMEHHOT0 TOKA;
1) HEMOABWKHAsI 4YacTh MAIIMHBI MOCTOSHHOTO TOKAa, K KOTOPOH KpemnsiTcs

OCHOBHBIC " I[06aB0‘-IHBIe II0Jr0Ca

TOKa

OTBeT: 1

6 BriOepuTe npaBUIbHBINA OTBET

Ha xakom 3akoHe ocHOBaH npuHumI aexncteus AT

a) Ha 3aKOHE JICKTPOMArHUTHON UHIYKIIUH;

0) Ha 3akoHe Am1epa;

B) Ha 3akoHe Kupxroda;

) Ha 3akoHe OMma;

n) Ha 3akoHe J[xoynsa-JIenmna

Otset: 0

7 BoiGepuTe npaBUIIbHBIN OTBET

Kak yknanpiBaercs 0OMOTKa SIKOPSI MAIIMHBI TOCTOSIHHOTO TOKa?
a) HaMaThIBA€TCsI HA POTOP;

0) yKiIaapIBaeTCA B Ma3bl CEpACUHUKA

B) 3allanBaeTCs Ha MOJI0CaX cTaTopa

Otsert: 0

8 BoiOepuTe npaBUIbHBIN OTBET

Kakue cnocoObl BO30Y X AEHUS TPUMEHSIOTCS B MAllIMHAX TOCTOSIHHOTO TOKA:
a) HE3aBUCUMOI'0 BO30YXICHUS;

0) mapanieaprHOTO BO30YKIECHNUS,;

B) MOCIIE0BATEILHOTO BO30YKICHHUS;

') CMEIIAaHHOTO BO30YK/ICHUS;

1) BCE MEPEUUCIICHHBIC;

OTBeT: 1

9 BriOepute paBUIIBHBIA OTBET

Hasznauenue 1ONMOJIHUTENBHBIX MOTOCOB MAIIMHBI TOCTOSIHHOTO TOKA
a) CO3/IaHHUE PEAKLIUH SIKOPS;

0) co3aHre OCHOBHOTO MarHUTHOT'O TTIOTOKA;

B) yCTpaHEHUE BUOpaLINH;

I') yAy4llleHHe KOMMYTallui B MallIMHE MOCTOSIHHOTO TOKa;

1) YMEHBIIIEHHE OCHOBHOT'O MAarHUTHOTO TTOTOKA

OtBer: 1

10 Bribepute npaBUIbHBIN OTBET:

Ot kakux napameTpoB 3aBUCUT UHAynupyemas J/]C B MalmimHax MOCTOSSHHOTO

a) OT KOHCTPYKIMU FE€HEPATOPA;
0) OT KOHCTPYKTHUBHBIX I[apaMEeTPOB, BEIWYHHBI MArHUTHOTO IIOTOKA H

JaCTOThbI BpallICHUA AKOP,

B) OT TOKa KOPS U CONPOTUBIICHUE SKOPS;
r') OT MOMEHTA Ha Baly

Otsert: 0

11BbiGepuTe npaBUIIbHBIA OTBET



OOMOTKa MaIIMHBI TOCTOSTHHOTO TOKA BBITIOJIHSIETCS U3

a) U3 U30JIMPOBAHHOW MEAHOWN MPOBOJIOKU UM MEJIHBIX IIIHH;

0) U3 HEM30JIUPOBAHHOM CTAILHON MIPOBOJIOKH;

B) U3 KOJUIEKTOPHBIX TUIACTUH

Otger: a

12 Beibepute npaBUIbHBII OTBET

OOMOTKA SIKOPSI MAIIMHBI TOCTOSTHHOT'O TOKA

a) a3zHasg ¥ KOPOTKO3aMKHYTast 0OMOTKa;

0) netyieBasi, KOMOMHUPOBAHHAs, BOJTHOBAS,

B) «O€NUYbs KIIETKA;

T') MOJIFOCHAs 0OMOTKA;

1) IEpBUYHAsT 0OMOTKA

Otset: 0

13 Boibepute npaBUIbHBIN OTBET

HasznaueHue rinaBHbBIX MOJIOCOB B KOHCTPYKIIMU MAILIUHBI TIOCTOSTHHOTO TOKA

a) CO3/JaHUE B MAIlIMHE JIEKTPOMArHUTHBIX CHIL;

0) co3maHue B MallIMHE MarHUTHOTO TOJIS1 BO30YK/ICHUS;

B) YMEHBIIICHUSI UCKPEHUSI MEKY IIETKAMU;

r) HaBegeHue DJ1C B MarHuTonpoBo/ie

Otsert: 0

14 Boibepute npaBUiIbHBII OTBET

KomiekTop B MalmHax moCTOSSHHOTO TOKa BBIMOJIHSIOT U3

a) OOMOTOYHBIX ITPOBOJIOB KPYTJIOTO CEUCHUS;

0) aTIOMMHHUEBBIX TUIACTHH;

B) IJIACTUH TBEPJIOTAHYTON MEJIN;

) CTAJIA WK YyTYHa;

1) peppoOMarHUTHOTO MaTepuaia

Otgert: B

15 BeiOepute npaBuIbHBIN OTBET

OCHOBHBIE XapaKTEPUCTUK F'€HEPATOPA MOCTOSTHHOTO TOKa

a) XapakTepUCTUKA XOJOCTOTO XOJa, BHEWIHAS M  PEryJHpOBOYHAs
XapaKTEePHUCTHKA;

0) XapaKTEpPUCTHKA XOJOCTOI0 X0J1a, CKOPOCTHAS XapaKTEPUCTHKA;

B) BHEIIHSS  XapakTEPUCTHKA, MEXaHW4YecKass U  PeryJMpOBOYHAs
XapaKTEPUCTHKA;

') Harpy304Hasi ¥ BHEUIHSS XapaKTEPUCTUKA, MEXaHUUECKasi XapaKTepUCTUKA,

1) XapaKTEepUCTHKA XOJIOCTOTO X0/1a

Otgert: a

Tema 4.3. DnexTpuyeckre MalluHbl IEPEMEHHOIO TOKA.

KonTposnbHbIE BOPOCHI

[losicHuTe nOJIy4eHHE BPAIIAIOIIET0 MArHUTHOTO IIOJII B ACHHXPOHHOM
nsuratene. OT 4ero 3aBUCHT YaCTOTA BPAILEHUS

[losgscauTe npUHUMII JOEWCTBUS ACHHXPOHHOTO Jasurarensd. [louemy Takoi
JIBUTATEIIb Ha3bIBAIOT ACUHXPOHHBIM.



Uto Ha3bBalOT cKOJbkeHHeM? IloueMy yBelMueHHE Harpy3ku Ha Bay
BBI3BIBAECT YBEIMUYECHUE CKOJIbKECHHUS?

Ha rpaduke 3aBuCMMOCTH BpaIIaroIero MOMEHTA OT CKOJIbKEHUS TOKAKHUTE
YCTOHYMBYIO U HEYCTOIUMBYIO 007acTh. [loueMy ux Tak Ha3bIBatOT?

Uro Ha3bpIBalOT CHOCOOHOCTBIO JIBUraTeisi K Ieperpy3ke M KpaTHOCTHIO
IIyCKOBOI'O MOMEHTA?

Kakue nmorepu umMeroT MecTo ObITh B aCHHXPOHHOM JIBUratesie mpu padore B
pEeKHUME XO0JIOCTOrO X0aa?

Kakue criocoObl peryiupoBaHus YaCTOThl BpPALIEHUSI ACUHXPOHHOT'O JIBUTATEISI
BaM U3BECTHBI?

[TosicHuTE YCTPOMCTBO M MPUHLIMIT JIEUCTBUA CHHXPOHHOM MalluHbI. MOXET 11
pPOTOp TaKO¥ MalIMHbI BpalaThCs ACHHXPOHHO?

Kakne cxembl mycka aCHMHXPOHHOTO [IBUTaTelii C KOPOTKO3AMKHYTBIM U
¢dazHbBIM poTOpOM BaM u3BecTHBI? Kakue nx 0coOeHHOCTH?

[ToueMy BKJIFOUEHHE peocTaTa B LIEMb POTOPA YBEIUYMBAET ITyCKOBOM MOMEHT
Y CHU)KAET ITyCKOBOM TOK?

B menb poTopa acCMHXpOHHOrO JBHUraressl BKIIOUEH peoctar. V3mMeHuTcs nu
IIPU 3TOM CKOJIBKEHHE, €CJIM MOMEHT Ha BaJly OCTAETCS MPEKHUM?

Kaxk nmpousBoauTcs myCck CHHXpOHHOTO JIBUTaTess?

Kak M0>HO perynupoBaTh 4aCTOTY BpallleHHs] CHHXPOHHOTO JIBUTATENs?

TecToBBI€ 3a1aHUA

1 BriOepute npaBUIIbHBIA OTBET

Kakoe uncino map moiatocoB JOJKEH MMETh ACHHXPOHHBIM JIBUTAaTENb, €CIU
yacToTa Toka B cetu 50 ', a yacTora BpanieHUss MarHUTHOTO MOJS CTaTopa paBHA
600 06/Mun?

a) 2;

0) 4;

B) 5;

r)3

OtBerT: B

2 BeiOepuTe npaBUIIbHBIA OTBET

HomunanbHast dactotra BpamieHuss potopa 735 o0/muH. UYemy paBHO
CKOJIB)XEHUE POTOpPA, €CNIK YyacToTa Toka B cetu 50 I'1y?

a) 2%;

6) 10%:;

B) 5%;

r) 3%

OtBerT: a

3 BriGepuTte npaBUIbHBIN OTBET

MaruuTHbIE MOTOK acuHXpoHHOro apurarenss paseH 0,018 BO6. B ¢ase
obmotku craropa HaBoautcs DJIC, paBHas 380 B. OOMOTKM cTatopa COEIUHEHBI
3Be3n0i. OOMoTouHbIM K03 duimeHT paseH 0,95. Onpenenute yncio BUTKOB (a3bl
CTaTopa, €ciiv yacTtora Toka cetn 50 I'.

a) 50;

0) 100;



B) 150;

r) 200

OTgerT: 6

4 BribepuTe paBUIIHHBINA OTBET

Yucno ButkoB (a3sl oOMoTku craropa 70; poropa 40, a 0oOMOTOYHBIE

ko3¢ durenTsl coorBercTBeHHO paBHbl 0,95 u  0,965. Omnpenenute 3/IC,
HAaBOJAMMBIE B OOMOTKAax CTaropa, HEMOJBMKHOTO M BpPAILAIOIIErocs poOTOpa,
MarHuTHbIM TOTOK paBeH 0,015 BO, a ckompxenue portopa 0,022. Yacrota TOoKa B
cetu 50 I'm.

a) 220 B; 128 B; 2,8 B;

6) 128B, 220B, 2,8B;

B) 128B, 2,8B, 220B

r) 2,8B, 128B, 220B

Orser: a.

5 BriGepuTte npaBWIbHBIN OTBET

Onpenenute WHAYKTUBHOE COMPOTHBIICHHE (a3l OOMOTKM HEMOJBM)KHOTO

poTOpa, €ClIi W3BECTHBI CIEAYIOIINE BEJIMYMHBI: AKTHUBHOE CONPOTUBIICHHE (Da3bl
potopa 5 Om; mHaBoaumas D1C 110 B; Tok B porope 10 A.

a) 6,8 Owm;

0) 12 Om;

B) 9,8 OM

OtBeT: 9,8 OM.

6 Bribepute npaBuIbHBIN OTBET

AKTHBHOE M HWHIYKTUBHOE COMPOTHUBJICHUS (ha3bl HEMOJBIKHOIO pOTOpa

cootBeTcTBeHHO paBHbI 0,45 u 1,9 OM. Onpenenure Tok B (paze poropa mpH MMycKe U
npu padote co ckonbxkenuem 0,05, ecnu B gase poTopa HaBOAUTCS 3. 1. ¢, paBHas 10
B, npu paboTe ¢ ynOMSIHyThIM CKOJIbXEHUEM.

a) 51A, 10,8A

0) 102A, 21,7A

B) 204A, 43,4A

Ortger: 6.

7 BoiOepuTe npaBUIIbHBIA OTBET

Porop acunxpoHHoro naBurartens Bpaimiaercss ¢ yactotoil 1440 o006/MuH;

JIBUTATEIb TOTPEOJISIET U3 CeTH MOITHOCThL 55 kBT. OnpenenuTe MOIIHOCTh Ha Baly
JIBUTATEIISI ¥ PA3BUBAEMBIM MOMEHT, €CJIM CYMMAapHbIE€ MIOTEPU B JABUTATEIIC PABHBI 5

KkBT.

a) S0xBT, 330 H-m;

0) 25xBT, 330 H-m;

B) 15kBt, 110 H'm

Orser: a.

8 BeiOepuTe npaBUIbHBIN OTBET

Onpenenure MOUIHOCTb, MOJBOJUMYIO K JIBUraTedto ¢ (pasHbIM POTOPOM, a

TaK)K€ TOK B 0OMOTKax CTaTopa Mpy COEAUMHEHUH UX 3BE3JI0M U TPEYTrOJIbHUKOM, €CIIU
IpM HOMHHAJIBHOM PEXUME TIOJIE3HAas MOIIHOCTH Ha Bainy paBHa 6,3 kBT,



Hanpspbkenne cetu 380/220 B, KIIJI asurarens 0,88, a ko3(pdUIMEHT MOIIHOCTH
paBeH 0,69.

a) 1kBt, 10A, 20A;

0) 7,15 kBt; 15,8 A; 15,8 A;

B) 7,15 kBt; 10 A; 15,8 A

Ortger: 0.

8 BbiOepuTe npaBUIbHBIN OTBET

Onpenenure 4ucimo map MoJIFOCOB CUMHXPOHHOI'O TeHepaTtopa, ecnu | gacrora
BpaiieHus poropa pasHa 500 06/MuH, a yactoTta Toka B cetu 50 I'w.

a) 2;

0) 4;

B) 6

Otger: B.

Jlabopatopnas pabota Ne7

Tema: UccnenoBanme  Tpex(da3sHOrO  aCHHXPOHHOTO  JBUTATENS  C
KOPOTKO3aMKHYTBIM POTOPOM

Tema 4.4. OCHOBBI 3JIEKTPOINPUBOIA

KoHTponpHBIE BOITPOCHL:

[Tousarue snexrponpuboaa. Knaccudukaius 3J1eKTpONIpUBOIOB.

XapakTepUCTUKU JBUTATENEH ITIOCTOSTHHOIO TOKA.

XapakTEPUCTUKN ACUHXPOHHBIX JBUTATEIICH.

VYrioBas U MeXaHWYECKasi XapaKTEpUCTUKA CHHXPOHHBIX MAILIUH

Xapakrepuctuku JIIIT B TOpMO3HBIX pekuMax

Xapakrepuctuk A/l B TOPMO3HBIX PEXKUMAX

CriocoObl TIycKa 2JIEKTPUUECKHUX JBUTATEIICH.

Tema 5.1.

KonTposibHBIE BOIIPOCHL:

Yrto Takoe COOCTBEHHOE AJIEKTPOIPOBOTHOCTH MOIYITPOBOTHUKOB?

UYro Takoe auddysus u apeiid Hocutenen 3apsaa’?

UYTo Takoe npuMecHast IPOBOAUMOCTD MOJYIPOBOJIHUKOB?

[TosicHuTe MexaHu3M 00pa30BaHUS JIEKTPOHHO-IBIPOYHOTO MEPEX0/1a

JIoHOpHBIE ITpUMECH

AKUENTOpHBIE TPUMECHU

Tema 5.2. DnekTpoHHbIE TPUOOPHI

KoHTpoabsHbIE BOITPOCHI

JlaiiTe onpeaesieHen NOJIyITPOBOHUKOBOIO IHO/1a

Kakue tunsl tuonos Bel 3HaeTe?

I'ne npumensitorest auoapl HIoTTku?

JlaliTe onpeaesieHre OUMOJIIPHOTO TPAH3UCTOPA

JlaiiTe onpeaesieHue 0JIEBOT0 TPAaH3UCTOPA C N30JUPOBAHHBIM 3aTBOPOM

JlaiiTe onpeneseHue OJIEBOTr0 TPAaH3UCTOPA € YIPABIAEMBIM P-N IEPEXOAOM

[lepeuniciiie OCHOBBIE CXEMBI MOAKIIOYEHUST OUTIOISIPHOrO TPAH3UCTOPa

[lepeuniciuTe OCHOBHBIE MapaMeTpbl M XAPAKTEPUCTUKH OUMOJSPHOTO
TPaH3UCTOPA

[IepeuncauTe OCHOBHBIE TAPAMETHI U XapAKTEPUKTH MOJIEBBIX TPAH3UCTOPOB



TecToBble 3a/1aHUA:

1 BriOepute npaBUIIbHBIA OTBET

CTpyKTpya MoJIympoOBOIHUKBOTO U0/ TIPEICTaBIIsie COO0M

a) OJIUH p-h TEpexon;

0) 1Ba p-n mEpexon;

B) TPH p-n MEPEXO]

Ortser: a.

2 BriOepute npaBUIIbHBIA OTBET

[TorynnpOBOTHKUKOBBIN TUOJ UMEET

a) OJIUH BBIBOJI;

0) J1Ba BBIBOJA;

B) YETpPbIE BBIBOJIA.

Ortger: 6.

3 Ilepexon MeTamuI-MmoayIpPOBOIHUK UCIIOIB3YETCS B

a) B UMITYJIbHOM JTUO/E;

0) TOHHEJIBHOM JTHOJIC;

B) nuoje IloTTkwu;

') B IMOJIaX HE UCTIOJIb3YETCs

Ortser: B.

4 BpiOepueT npaBibHBIA OTBET

Kaxkoro Buma nmpo0ost He cyliecTByer?

a) MarHUTHOTO;

0) TaBUHHOTO;

B) TYHHEJIBHOTO;

T') BJIEKTPUIECKOTO

Orser: a.

5 BriGepuTte npaBUIbHBIN OTBET

Kak Ha3biBaeTCs MOMYNpPOBOAHUKOBBI auox VD1, wu3zo0paxeHHbI Ha
pucyske?

a) BBIIPSIMUTEIbHBIN U0,

0) TYHHEIBbHBIN AUOL;

B) CTaOMJIUTPOH

OtBeT: a)

6 BribepuTe npaBUIIbHBIN OTBET

Kaxkoii mpo6oii onaceH Jijis MoIynpoOBOHUKBOTO TH0a?
a) TEIUIOBOW;

0) DIEKTPUYECKUN;



B) JII0OOM

Ortger: a.

7 BoiOupuTe nmpaBWIbHBIN OTBET

DNEKTPO bl OUMOISIPHOTO TPAH3UCTOPA HABBIBAIOTCS:

a) 6a3a, aHO, KaTO/

0) 0aza, KOJJIEKTOP, SMUTTEP

B) CTOK, UCTOK, KOJIJIEKTOP

T') CTOK, 3aTBOp, 0a3a,

1) CTOK, 3aTBOp, UCTOK

Otsert: 0

8 BriOepuTe npaBMIbHBIN OTBET

Kakass cxema mnojkitoueHus OHWIOISPHOIO TpaH3HCTOpa IMPEACTABICHA Ha
pucyHke?
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a) ¢ oOmel 6a3oif;

0) ¢ O0ITUM AMUTTEPOM;

B) C OOIIMM KOJJIEKTOPOM.

Otgert: a

9 BriOepuTe nMpaBUIIbHBIA OTBET

Kakass cxema mojkitoueHus OWIIOISPHOTO TPAH3WCTOpa IMPEACTABICHA Ha
pucyHke?
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a) ¢ obmiei 6a3oif;

0) ¢ 00LIUM AMUTTEPOM;

B) C OOIIIMM KOJUIEKTOPOM.

Ortger: 6.

10 Bribepute npaBuiIbHBIN OTBET

Kakass cxema mojkitoueHus OHWIOISPHOTO TpPaH3UCTOpa IMPEACTABICHA Ha
pucyHke?
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a) ¢ O0IIUM KOJIJIEKTOPOM;

0) ¢ o0Omieit 6a3oit;

B) C OOIINM SMHUTTEPOM

Orser: a.

11 Beibepute npaBUIBHBIN OTBET

Kakoil TN BOJIBT-aMIIEpPHON XapaKTEPUCTUKH OHWIIOISPHOrO TpaH3HCTOPA
MPEJCTABJIEH HA PUCYHKE?

Jx
B Uxa=0

Y

Uss

a) BXOJIHAas;

0) BBIXOHAS;

B) HET BEPHOI'O OTBETA

Otger: a

12 BeiOepute npaBUIbHBIN OTBET

Kakoil TN BOJIBT-aMIIEPHON XapaKTEPUCTUKH OHUIIOISPHOIO TpPaH3UCTOPA
MPEJCTABJIEH HA PUCYHKE?

A
K Ip=1g

Ip=Ig

Ip=0
Is=0

Y

a) BXOJIHAS;

0) BBIXOJTHAS;

B) HET BEPHOI'0 OTBETA

Otser: 0

13 Boibepure npaBUIbHbII OTBET

Kak o0o3HauaeTcs BXOAHOE CONPOTUBIEHUE OUMOJSPHOTO TPAH3UCTOPA,
MOJKJIFOYEHHOTO 110 C3€M€ C 0OIIUM SMUTTEPOM



a) hyss
0) hy,,;
B) hy,;
F) h123
Otgert: B
13 Boibepure npaBUIbHBII OTBET
Kak o0o3Hauaetcst koadduiier BHyTpeHHH 00OpaTHIO CBSI3T MO HANPSKEHUIO
OUTIOJISIPHOTO TPAH3UCTOPA, MOAKIIOUEHHOTO 10 C3eME C OOIIUM IMUTTEPOM
a) hy,;
0) hy.s
B) hyiys
I‘) h123
OtBer: 1
14 Boibepute npaBUIbHBIN OTBET
Kak oOo3nauaercss koadpdunmueHt mnepemadyd Toka 0a3bl OUIOJISIPHOTO
TPaH3UCTOPA, TOAKITIOYSHHOTO 1O C3€M€E C OOIIUM SMUTTEPOM
a) hy,;
0) hy,;
B) hi1ys
F) hy,,
OtBer 6
15 Boibepute npaBUibHbII OTBET
Kak o0o3Hauaercss BbIXOJIHAs MPOBOJAUMOCTH  OMIOJSPHOTO TPAH3UCTOPA,
MOJIKJIFOYEHHOTO 110 C3€M€ C OOIIUM SMUTTEPOM
a) hy,,;
0) hy,,;
B) hy,;
F) h123
Otger: a
16 Beibepure npaBUIbHBII OTBET
DJIEKTPO/IbI TIOJIEBOTO TPAH3UCTOPA HA3BIBAIOTCS
a) 6asa, aHO, KaTO/I
0) 0aza, KOJUIEKTOP, SMUTTEP
B) CTOK, UCTOK, KOJIJIEKTOP
I') CTOK, 3aTBOp, 0a3a,
1) CTOK, 3aTBOP, UCTOK
OTBeT: 1
JlabopatopHas pabota Ne8
Tewma: [TpoBepka mpoBOAMMOCTH JUOIA
Jlabopatopnas pabota Ne9
Tema paGotel: HcciaemoBanne BXOAHBIX M BBIXOJHBIX XapaKTEPUCTUK
OMIOJISIPHOTO TPAH3UCTOPA
[leas pa®oOThl: HAYYUTHCS CHUMATHb OIBITHBIM IYTEM BXOIHBIE H
BBIXOJIHBIE XapPAKTEPUCTUKH TPAH3UCTOPA, BKIIOYEHHOTO IO CXEME C OOLIUM
AMUTTEPOM, U ONPEACIIATH €TI0 MapaMeTpPhI.



[Tpubopsl 1 060pyIOBaHUE:

1. Maker Mg CHATUS XapaKTEPUCTHK TPaH3UCTOpPa, B KOTOPOM
BMOHTHPOBAHBI:

A) UCTOYHUK NMUTAHUS;

b) Tpan3ucrop tumna I113;

B) BoabT™MeTp nmocTosinHOrO TOKa 0,5B;

I') BoibTMETp MOCTOSAHHOTO TOKa 12B;

J) MuImmMaMnepMeTp MOCTOSIHHOTO TOKa 1MA;
E) MmuminamnepMerp nocTostHHOTo Toka SOMA.
Conepxanue padorbl:

[TonynpoBOIHUKOBBIM TPUOJIOM (TpaH3UCTOPOM) Ha3bIBAETCS
MOJIYITPOBOJHUKOBBIA MPUOOpP € JBYMS p-N-MIEPEXO0JlaMU, Pa3lIesIoIUMU

€e_ %

MOJYIPOBOJHUKN C Pa3HbIM XapaKTEPOM MNPUMECHOU IPOBOAMMOCTH: “‘n” WIIH
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p” , TIe n-00JacTh C JIEKTPOHHON MPOBOIUMOCTHIO, P-00JaCTh C JBIPOYHOM
MIPOBOJAUMOCTBIO.

CMmexnHble 00JIACTH , OTHCIEHHBIE JpYyr OT Jpyra p-n-iepexofamu ,
Ha3bIBAIOTCS AMUTTEP D, 6aza B u komnektop K.

HaubGonee pacnpocTpaHeHHBIM SBJSIETCS TPaH3UCTOp THUMA P-N-p, y
KoToporo 0Oaza (cpemnsisi 00JacTh) O0NanaeT AIEKTPOHHON MPOBOIUMOCTHIO.
B03MOXHBI TpH OCHOBHBIE CXEMbI BKIIOUSHUS TpaH3UCTOpa: ¢ obrieit 6a3oit Ob ,
¢ obum samutTepoM OO u 001muM KosuiekropoM OK.

Haubonbliee pacnpocTpaHeHue nMeeT cxema ¢ oomum smurrepom O3
KaK HanboJiee BbITOIHAS.

B cxeme ¢ OO BXOAHBIM TOKOM SIBISETCS TOK 0a3bl JO, a BEIXOIHBIM —TOK
KOJUIEKTOpa JK.

Tok smuttepa paBen cymme TokoB JO u Jk: Ja=J6+Jk.

3aBUCHUMOCTh MEXIY TOKOM M HamlpsHKEHHEM BO BXOJHOM U BBIXOJHOM
HEMNSAX TPAH3UCTOPA OMPEIENISAETCA €r0 BXOAHBIMU M BBIXOJHBIMU CTATUYECKUMU
XapaKTePUCTUKAMH.

BxopHast xapakTepucTuka npeacrtaBisieT co00oi 3aBUCUMOCTh ToKa 0a3bl JO
OT HampspKeHUs: Mexxay 0a3oit u smurrepom U6 npu Hanpspkenuu Ukd =const:
Jo=t (U62) mpu Uks=const.

BxonmHasi XapakTepuCTHKa WPEACTaBIsieT CcOO0OM 3aBHCHMOCTh TOKa
KosuiekTopa Jk oT HanmpspKEeHUsT MeXIy KOJIEKTOpOM B SMUTTepoM UKD MpH TOKe
0a3bl JO=const:

Jk=f(Uk») pu J6=const.
Bxonubie(a) v BbIXoHbIE (0) CTaTUUECKUE XapaKTEPUCTUKH TPAH3UCTOPA B
cxeme ¢ OO UMErT BUL:
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[To xapakTepucTUKaM TPaH3UCTOPA OMPEAEISIIOTCS €ro MapaMeTphl:

A) BXOJIHOE CONPOTHUBJIEHUE TpaH3ucTopa Rbx:
R AU6 U632-Ub31
BXTAJ6 ~ J62-J61

b) koadpunrenT ycunenus no Toky f:
B AJk  Jk2-Jk1
" AJ6 J63-J62

B=h21.
KoaddunreHT ycunenus mo ToOKy o 3TOro TPaH3UCTOPA, BKIIOUEHHOTO 10
cxeme ¢ OB, onpezensgercs no popmyre:

__B
p+1-

ITo PAIOK BbINMOJHCHUSA [!860Tbl:

1. O3HaKOMHUTBCSI C MAKETOM U NMPUOOpaMu, HEOOXOAMMBIMU JIJIsl BBIITOJIHEHUS
paboThl, U 3aNIMCaTh X TEXHUYECKUE JaHHbIE.

2. BKJIIOYUTH MAKET B CETh IEPEMEHHOI0 TOKa ¢ Hanpsixenuem 220 B.

3. BKJIIOYUTH TOK M CHSTH TPU BXOJHBIC XapaKTEPUCTUKHU TPAH3UCTOPA, U3MEHSIS
Hanpsbkenne U6s ot 0 10 0,3 B uepes 0,05B ¢ nomonisto notenimomerpa R1
npu Heu3MeHHbIX Uk31=0, Uks=-5, Uk>=-7B.

4. TlonmydenHble 3HaueHUs TOKa 0a3bl JO u Hanpsokenus UOd 3aHecTr B TAOIUILY:

npu Uka2=const;

npu Uk31=const;

Ne u3mM. Ux31=0 Ux»=5B Ux>=7B
Uobs, B JO, MA Uobs, B Jo, MA Uobs, B J6, MA

~N [N [ B W N [




5. CHSTh TpU BBIXOJHBIC XapAKTEPUCTUKHU TPAH3UCTOpPA , U3MEHSS HANpPSDKEHHE
Uxks ot 0 1o -8B uepe3 1B ¢ nomomibio noreHimomerpa R2 npu HeM3MEHHBIX
3HauYeHUgX Toka 0a3sl JO1=0,2MA , J62=0,4MA, J63=0,6MA.

BrIKTHOUHATE TOK

7.11oyuyeHHbIe 3HAYCHMS TOKa KOJuleKTopa JKk M HanpsbkeHuss UKD 3aHecTH B
Ta0IHUITY:

Ne u3m. J61=0,2MA J62=0,4MA J63=0,6MA
Uxo, B Jk, MA Uxo, B Jx, MA Uxo, B Jk, MA

0 ([N | [ [ [W N =
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8.IloctpouTts HA OJHOM KOOPJMHATHOM TMOJI€ CEMEHCTBO  BXOJHBIX
xapaktepuctuk Tpansuctopa Jo=f(U63) mpu Uxd=constu omnpeneauT MO HHUM
BXOJIHOE COTIPOTHUBJICHHE TpaH3UCTOpa RBX.

8.IloctponTs Ha OJHOM KOOPAWHATHOM IIOJI€ CEMEWCTBA BBIXOJHBIX
xapaktepuctuk Tpansucropa Jk=f(Uk3) ycunenus no Toky [, a 3aremM ko3pHUIIUEHT
YCUJICHHUS (L.

JlaGopartopHas pa6ota Nel(O
Tewma pabotsi: MccnenoBanue mojieBoro TpaH3ucTopa

Tema 5.3. DneKTpOHHBIE BHIIPIMUTENN

KoHTponpHbIE BOITPOCHI

UTto Ha3bIBae€TCSI BTOPUYHBIM UCTOUHUKOM AJIEKTPONUTAHUS?

Kakue tunbl BeIpsiMUTEIEH UCTIONB3YIOTCS B OJJHO(A3HBIX HEMIX:

[TpuBuANTE CXEMY OJTHOMOIYTIEPUOTHOTO BBHIIPSIMUTEIS

[IpuBuanTe cxemy W OOBSICHUTE NPHUHIUII PAOOTHI ABYXIOJYHNEPHUOIHOTO
BBITIPSIMUTEJISI C BEIBOJOM CPEJIHEM TOUKH BTOPUYHONU OOMOTKH TpacHpopmaTopa

[IpuBuauTe cxemy U 00BSICHUTE MPUITHUIT PAOOTHI MOCTOTO BBIIPSIMUTES

[IpuBuauTe cxemy Tpex(azHOTo BBIIPSIMUTEIS

Ha3zoBute 0CHOBHBIE TapaMeTPhI BBIIPAMUTEIEH

TecToBble 3a1aHUSA:

1 BriOepute npaBUIIbHBIA OTBET

Beimpsimurens — 310

a) YCTPOMCTBO, Mpeodpa3yroliee MepeMEeHHbIN TOK B TOCTOSTHHBIN

0) ycTpoiicTBO, mpeoOpasyroniee MOCTOSTHHBIN TOK B IEPEMEHHBIH;

B) YCTPOUCTBO, MPe0oOpa3yroilee NOCTOSHHYIO YHEPTHUIO B IEPEMEHHYIO

Otgert: a

2 BeiOepuTe npaBUIIbHBIA OTBET

BeoimpsimuTtenu ObIBaIOT:

a) oiHO(ha3HbIE;

0) TpexdasHsie;



B) ojiHOda3HbIe U Tpex(dazHbie

Otgert: B

3 OxgHodazHble BRIIPSIMHUTENN OBIBAIOT:

a) OJTHOTIOYTICPUOHBIMU;

0) ABYXIOJTYTIEPUOIHBIM;

B) BCE BBIIIIE€ MEPEUNUCICHHOE

OtBer B

4 BpiOepuTe npaBUIIbHBIA OTBET

B kakoii cxeme koaddunment mynbcanun K;=1,57

a) OJTHOTIOYTICPHUOAHBIN BBITIPSIMUTEIb;

0) IBYXMOJIYNEPUOAHBINA BBHITTPSIMUTENb;

B) MOCTOBAsI CX€Ma BBITIPSIMUEIIS

Otgert: a

5 BeiGepuTte ouH WM HECKOJIBKO MPaBUIILHBIX OTBETOB

B kakoii cxeme koaddunment mybcarnun K;=0,67

a) OJTHOTIONYTIEPUOAHBIN BBITIPSIMUTEIb;

0) IBYXMOIYTIEPUOAHBINA BBITIPSIMUTEIb;

B) MOCTOBAs CX€Ma BBITPSIMHUCTIS

OtBet: O U B

6 BriGepTe npaBUIIbHBIN OTBET

MocroBas cxema

a) OJTHOTIOTYTIEPUO THAS

0) IBYXIIOIYTIEPHOTHAS

B) TPEXIOJIyNIEPUOIHAS

Otset: 0

[IpakTtuueckast pabora No2

Tema pabotel: PacdyeT cxembl OJHO- M JABYXIIOIYTIEPUOIHBIX BBIIPSIMUTEIIECH.
Onpenenenne BenMWYuHB KO3 GUIMEHTa CriakXuBaHus U Kod(duimenta
BBITIPSIMJICHHSI CXEMBI, TIPY PA3TUYHBIX KOHPUTYPAIUIX CXEM BBIPSIMIICHUS

Ilems: HAYYHUTBCA PACCUUTHIBATH CXEMBI OJIHO-  JBYXIIOTYTIEPUOIHBIX
BEIIPSIMUTENICH,  ONMPEACNITh  BEIWYUHBI  KOd((HIMEHTa  CIUIAXKUBAaHHUS U
BBITIPSIMIICHHUS

1. [ns cxembl OZHOIMOIYNEPUOIHOTO BBHIMPAMUTENS (pUC. 1) oOmpenenuTh
NOCTOSTHHOE ~ HampsDKEHHUE Ha  HArpy3Ke, eClIM Ha BTOPHUYHOM  OOMOTKE

tpancpopmaropa U,,=250B
Tp
{ "| 2l % | {-'IZ H.'.' f-'l':l

W W

Puc. 1
2. Jlnsg cxembl OJHOIONYNEPHOJHOrO BhIIpsiMUTENs (puc. 1) ompenenutsb
BBITIPSIMJICHHOE HanpspkeHue Uo, ecii aMIUTUTY/1a HapsDKeHUS IEPBUYHON OOMOTKH
tpanchopmaropa U,,=220B, a xoadurueHT Tpanchopmarmu — 1,43.
3. s cXeMbl JBYXIIOJIYTIEPUOJAHOTO BBIIPSIMUTENS C WHIYKTUBHBIM



CrilaXuBaOIMKUM (GUIBLTPOM (puC. 2) omnpeaeautb KodGGUIMEHT CriaXuBaHUSI (¢,
€CJIM U3BECTHO, YTO aMILIUTY/Ia HANPsHKEHUS] BTOPUYHOM 0OMOTKH TpaHchopmaTopa
U,,=300B, BBIIPSIMJICHHBII TOK uepe3 Harpy3ky [,=200mA, yactota cetu 50 I'm,

WHJIYKTUBHOCTB Jipoccens 10 I'H. o
- [
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Puc. 2
4. AMIUIMTYyJja HanpspKeHUsT BTOpUYHOM O0OMOTKHM TpaHchopmaropa (puc. 3)
210 B. Omnpenenuth BBIIPAMICHHBIA TOK, MPOXOMSIIUKA 4Yepe3 JUOJ, €Clu
conpoTuBieHue Harpy3ku 510 Om.

Tp = r‘|.:'“J|
[* Fs  m
th~ § | L ———
s
r |
| |
Puc. 3
5. Onpenenuthb BBIIIPSIMIICHHOE HaIpsKEHHE Ha Harpy3Ke

JBYXIIOTYTIEPUOTHON MOCTOBOM CXEMbI BBIIPAMUTENS (pucC. 4), eclu aMIUTUTYa
HANpsDKCHHUS TEepBUYHOM 00MOTKM TpaHchopmaropa 150B, a xkoaddurment

Tpanchopmanmu 2.
Tp
U~ ﬂg U,

VD4

gL

Puc. 4

Tema 5.4. DneKTpOHHBIE CTAOUITN3ATOPHI

KonTposibHBIE BONIPOCHL:

JlaiiTe ornpezeneHne cTadmIM3aTopa HAMPSHKEHUS

Kakwue Buapl crabmms3aTopoB Bel 3HaeTe

[TosicauTe IPUHIIMT pabOTHl TAPAMETPUUECKOTO CTA0MITN3aTOPa HAMIPSIKEHUS

Jalite onpeaenenne Ko3QPUIUEHT cTaOMIN3aAUN

[Tepeuncnure HEIOCTATKU ApaMETPUUYECKOr0 CTAOMIN3aTOpa HAIIPSIAKEHUS

MOSICHUTE MPUHITUI PaOOTHl KOMIIEHCAIIMOHHOTO CTAa0UIN3aTOpA HANPSHKEHUS

[TosicHuTe MpUHITUIT PaOOTHl UMITYJILCHOTO CTAOMIIM3aTOPa HAIIPSIKEHUS

TecToBblIe 3a1aHUA

1 Breibepute npaBUIbHBINA OTBET

CpaBHeHHe (DAKTUYECKON BEIMYMHBI BBIXOJHOTO HAIPSKEHUS C 3aJaHHOU
OCYILIECTBIISIIOT



a) mapamMeTpu4ecKue cTadmIn3aTopsbl;

0) cTabMIM3aTOPhl KOMIIEHCAITMOHHOTO THUTIA

OTgerT: 6

2 Beibepute IpaBUIIBHBIA OTBET

OCHOBHBIMM ~ 3JIEMEHTAMHM  CTPYKTYPHOH  CXEMbl  KOMIIEHCALlMOHHOIO
cTabMIIM3aTOpa NOCTOSIHHOTO HAIIPSKEHUS SBIISIOTCS

a) UICTOYHUK HAIPSOKEHUS, YCUIIMTENbHBINA 3JIEMEHT, PErYJIUPYIOIIHUMA 3JIEMEHT;

0) HCTOYHHMK OMNOPHOTO (ITAJOHHOTO) HAMNPSIKEHUS, CPaBHUBAIOIMIMK H
YCUJIUTEJIbHBIN DJIEMEHT, PETYJIUPYIOIIUN 3JIEMEHT;

B) UCTOYHUK OMOPHOTrO (3TAJIOHHOT0) HANPSKEHUSI, CPABHUBAIOLIUN 3JIEMEHT,
PETYJIMPYIOIINMA JIEMEHT

Otser: 0

3 BriGepuTte npaBUIIbHBIN OTBET

OcCHOBHBIE TapaMeTPbl, XapaKTEPU3YIOLINE CTA0MIN3ATOP

a) kod(dumuent crabunuzanuu, BbIXxogHOe comportuBienue, KIIJ, aperid
BBIXOJHOT'O COIIPOTHUBIICHHUS];

0) koddpduimeHT cTaOunIM3alKK, BBIXOJHOE COMPOTHUBIEHHUE, JApeild
BBIXOJHOT'O COIPOTHUBIICHHUS;

B) kod(hduumeHt craOunuzauuu, Jpeiidp BxoaHoro comportusienus, KII/,
Ipeii( BBIXOAHOTO COMPOTUBIICHUS

Otser: 1

4 BpiOepuTe NpaBUIIbHBIA OTBET:

Koaddunment crabunuzamnmm

a) OTHoOILIEHWE OTHOCUTEIHLHOTO W3MEHEHHsS CWJIbI TOKa Ha BXOJlE K
OTHOCUTEJILHOMY M3MEHEHUIO CUJIBI TOKA Ha BBIXOJIE CTabMiIn3aTopa

6) OTHOLIEHHE OTHOCUTEIBHOTO M3MEHEHMsI HaNpssKEHUS Ha BXOJAE K
OTHOCHUTEJILHOMY U3MEHEHUIO HAIPSHKEHUS Ha BBIXOJIE CTa0MIM3aTopa

OTgerT: 6

Tema 5.5. DNEeKTpOHHBIE YCUIIUTENH

KoHTponpHBIE BOITPOCHI:

Kak onpenensiercst ko3 (HULHUEHT YCUICHUS YCUTTUTEIS

OOBbsicCHUTE HAa3HAYEHUE BJIEMEHTOB CXEMbl OJHOKACKAIHOIO YCWIWJIHUTENS B
cxeMe ¢ OO Ha TpaH3UCTOpE

[Touemy BO3HHMKaeT HEOOXOAMMOCTb TEPMOCTAOUIIU3ALMMA TPAH3UCTOPHOTO
yeunutens ¢ OO U Kak OHA BBINOJIHSETCS ?

Uro mnpencraBisiOT co0OM MalloCUTHANIbHBIE h-TTapaMeTpbl  OUIOJIIPHOTO
TpaH3ucTopa?

Korna ucnonsiyercs pexxum B ycunurenbHoro kackan?

B kakom pmamazone nexutr oObrgHO KIIJ[ ycwmimmrenpHOro Kackama
paboratoriero B pexxume A?

[Ipaktrueckas padora Ne3

Tema pabotsl: Pacuer ycunurens HHM3KOM YacTOThl Ha OUMOJSIPHOM
TPaH3UCTOPE

Llenp paOOThI: HAYYUTHCS PACCUUTHIBATH APAMETPhI YCUIIUTENS



1 Ycunurens Ha tpanzuctope 'T308A cobpan mo cxeme (puc. 1). ITonb3yschk
BXOJIHBIMH M BBIXOJAHBIMU XapaKTEPUCTUKAMHU TpaH3ucTtopa (puc. 2, a u 0),

ONpPENCIUTh IOJIOKCHHE pabouelt Toukum A, ecau u3BecTHBl R, =2400m,
R,=3KkOm,R,=1000m,E,=10B

I5, MA F'T308A
i
& T, A 5
ﬂ? & &0 "'—1 sﬂ]-”Hf
o8 /"'t}‘ &0 B0

600
a4 20 T
A =——n

0 81 62 43 66 0 4 & 2 #

&g, B Uﬁ,ﬂ

a) d)
Puc. 2
2 B TpaH3UCTOPHOM YCWIMTEIBHOM Kackajae (puc. 3) MOIIHOCTh BXOJHOTO
curHana P,=0,150mBm mpu BxogHom Toke 150 MKA. Omnpenenutr kodddummeHt
YCWICHMsI KackaJa MO HaIpsHKEHUIO, €CIM CONPOTUBIICHUE PE3UCTOpa B LIENHU
komekropa 4700 Owm, conporuBineHue Harpy3ku 350 Owm, a cratudecKui
KOO PUIUEHT yCUIIeH s TOKa 6a3bl My, =40

Puc. 3

3 B TpexkackaaHOM YCWIHTENE IMEPBBIA KackKaj, WMEIOIMMUA KOIPHUIIUCHT
yewnenns K;=20, oxBadeH OTpuIIaTENbHOW OOpPaTHOW CBSI3BI0 C KOX(PPHUIIMEHTOM
K,1=0,01, a nBa Apyrux Kackajaa OXBaueHbI OOIIEH ETTBI0 OTPUIIATEBHON CBSA3U TPH
ko3 Punmente K,;=0,02, Onpenenutp k03pPHUINEHT yCHUICHUS YCHIUTENS, €CIH
K03 PHUIIMEHTHI yCHICHHS BTOPOTO M TPETHETO KAcKaJa COOTBETCTBEHHO PaBHBI
K,=20,K,=15

JlaboparopHas padota Nel2

Tema pabotsl: MccnenoBanue ycuauTensi HI3KOW YaCTOThI

Tema 5.5. DIIeKTpOHHBIE T€HEPATOPHI

JlaliTe onpeesieHre TeHepaTopa CUHYCOMIAIbHbBIX KOJIeOaHui



IIepeunciiTe OCHOBHBIE TUIIBI TEHEPATOPOB

Hazosure npeumyiecrsa LC-renepaTopos

HazoBute nHenocrarku LC-renepatopon

Tema 5.7. Mukponporiieccopbl 1 MUKpoOBM

KoHTponpHbIE BOITPOCHI

JlaiiTe onepeneneHue NOHATH MUKPOIIPOoLieCCoOpa U MUKpoOBM

KaxkoBbl OTJINYUS OJIHOKPHUCTAJIbHBIX MUKPOITPOLIECCOPOB oT
OJTHOKPUCTANBHBIX MUKpPOOBM

Jlalite onpeneneHrne NOHATHS KIIOPT»

JlaliTe onpeseieHre MOHATUS «UHTEpPeEiicy

KaxkoBbl oTiinuns auHamuyeckoro O3V oT OT cTaTU4eCKOro

[Tepeuncnute Buast O3V u [13Y

3.2.3. Komriekt GoHIa OLIEHOYHBIX CPEJICTB JIJIS MPOBEICHUS
MIPOMEXYTOYHOM aTTeCTalluU

[IpeameTOM OLIEHKM SBISIOTCS yMEHUS MW HaBblKU. [IpomexyTouHas
aTTecTalus IpoBOAUTCA B (hOpMe HK3aMEHA.

OuneHka  OCBOEHMS  AWCHUIUIMHBI — IPEIyCMaTPUBAET  HMCIOJb30BAHHE
HAKOIUTEIbHOM CHCTEMBbl OLIEHMBAHMS M MPOBEJECHUS dK3aMeHa. B 3aBucumocTd OT
PEUTUHTOBOIrO Oajia CTYJEHT MOXKET ObITh OCBOOOXAEH OT MPOBEPKU OCBOEHUS HA
AK3aMEHE TOW UM MHOM YacTH AUJAKTUYECKUX €IUHHIL.

Bormpocsl a1 mOArOTOBKM K 3K3ameHy Mo y4yeOHou aucuuruimae «OIT. 13
OCHOBBI 2JIEKTPOTEXHUKHU U DIIEKTPOHUKI)

1 OcHOBHBIE CBOWCTBA U XAPAKTEPUCTUKH IIIEKTPUUECKOTO MOJIS.

2 3akoH Kynona. HanpsikeHHOCTB 3nekTpudeckoro noss. [lorenuuan.

3 DNeKTpUYECKOe HaNpsHKEHUE. DIEKTPOeMKOCTh. KoHieHcaTOpBI.

4 CoenvHEHNE KOHACHCATOPOB. DHEPTHUsl 3JIEKTPUUYECKOTO IOJISI 3apPSHKEHHOTO
KOHJIEHCAaTOopa.

5 OcHOBHbIE MOHATUS Teopuu 1Heneu. OInexkrpuueckuit Tok, IAC wu
HaNpsDKEHUE, MOUTHOCTb.

6 DIEKTPUYECKOE COPOTUBIICHUE U MMPOBOAUMOCTh. Pe3ucTop.

7 CoenuHeHUs pe3UCTOpPOB. Pacuer menu METOAOM «CBEPTHIBAHUS». 3aKOH
Oma.

8 DOnexkTpuueckass pabota W MOIIHOCTb. [IpeoOpa3zoBaHue 3IIEKTPUUECKOU
SHEPTUU B TEILJIOBYIO

9 3akonsl Kupxroga. Metoasl pacyera I1eneil MOCTOSHHOTO TOKa C
UCIOJIb30BaHUEM 3akoHOB Kupxroda.

10 MeTo KOHTYPHBIX TOKOB, Y3JIOBBIX ITOTEHIIUAJIOB.

11 OcHOBHBIE CBOMCTBA M XapaKTEPUCTUKH MAarHUTHOTO MOJIs. 3aKOH AMIiepa.

12 MarnuTHasi IPOHUIIAEMOCTh: a0COJIIOTHAsA U OTHOCUTEIbHASI.

13. MaruuTHble CcBOWMCTBa BemecTBa. HamarHmuumBanue GeppoMarHeTHKA.
I'ucrepesuc.

14 OnexrpomarautHas nHAyKuuA. D/J(C caMOMHIYKIIMY ¥ B3aUMOWHTYKIINH

15 OcHOBHBIE TOHATHSI NEPEMEHHOTO CUHYCOMAAIBHOrO TOKa. [loHsTme o
reHepaTopax rnepeMeHHoro Toka. I[lonyuenne cunyconnanbaon 3/C

16 OOmas xapakTepuUCTHKa LIEeTeN MepeMEHHOTro TOKAa. AMIUIMTYa, MEepUo,



yacTora, (ha3a, HauajabHas (a3a CHHYCOUJAIBHOTO TOKA.

17 MrHoBeHHOE, aMIUIUTYJIHOE, AeHCTByloliee U cpeanee 3HaueHue J]IC,
TOKA U HANPSHKEHUSL.

18 HW300pakeHne CHHYCOMJAIBHBIX BEIWYUH C TIOMOIIBIO BPEMEHHBIX
JMarpamMM U BEKTOPHBIX JUarpamM.

19 T'apMmoHMueckuid TOK B HACAIbHBIX MACCUBHBIX 3JEMEHTaX (aKTUBHOE
CONPOTUBJICHUE, UHIYKTUBHOCTh U EMKOCT).

20 Ilenb ¢ aKTUBHBIM COMPOTUBIICHUEM U UHIYKTUBHOCTHIO. Llenb ¢ akTUBHBIM
CONPOTUBJIEHUEM U eMKOCcTh. llocrmenoBaTenbHOE  COEAMHEHHE  AKTUBHOI'O
CONPOTUBJICHUS, UHYKTUBHOCTH U €MKOCTH.

21 MomHocTh 01HO(]a3HOM e CUHYCOUAAIBHOTO TOKA.

22 Pe30HaHCHBIE PEXKUMBI B LIETISIX CHHYCOUIAJIbHOTO TOKA.

23 Tlpunnun mnomyuenust Tpexdaznoit IJIC. VYcrpoiictBo TpexdazHOro
reHeparopa.

24 CoenuHeHus 0OMOTOK reHepaTopa TPEYroJbHUKOM U 3BE3/I0M.

25 [ousTre MUHEHHBIX U (a3HBIX HaNpsoKeHUH. CBS3b MEXKTy HUMU.

26 OcHoBHbie TOHATHSA. CmOCOOBI M METOABI HM3MEPEHUS DIEKTPUUCCKUX
BEJIMYMH U [1apaMeTPOB.

27 Knaccuduxanus AIEKTPOU3MEPUTEIIBHBIX puOOpPOB.
DNeKTpOU3MEpPUTENbHBIE TPUOOPHI PA3TUUHBIX CUCTEM.

28 3mepeHue ToKa, HaNpsKEHUs, MOIIIHOCTH U COIPOTUBIICHHUS.

29 Tlpuniun AeicTBUS U YCTPOUCTBO TpaHcpopmaTopa.

30 Pexumbl paboThI, TUMBI U TPUMEHEHUE TpaHchopMaTopa.

31 Onmnodazusie u Tpexdaszapie TpaHncPopMaTopbl. ABTOTpaHCHOPMATOPHI.
N3mepurensHbie TpaHchOpMaATOPHI.

32 YcTpoicTBO, KOHCTPYKIIUS W MPHUHITUIT PA0OThI JICKTPUUECKON MAIIUHBI
MIOCTOSTHHOTO TOKA.

33 Pabouuii mporecc MamidHbl MOCTOAHHOTO Toka: DJIC 0oOMOTKM sIKOpA,
peakius AKopsi, KOMMYyTallHsl.

34 T'eHepaTophbl U JICKTPOABUTATENIHN MTOCTOSTHHOTO TOKA.

35 YcTpoilcTBO M Ha3HAUEHUE ACUHXPOHHBIX 3JIEKTPOBUTATEIECH.

36 IlonyyeHne Bpalarmerocss MarHuTHOTO OIS,

37 Bpamaromuii MOMEHT, CKOJbXEHHE, MYCK M PETYJIUPOBAHUE YACTOTHI
ACHHXPOHHOTO JBUTATEIIS.

38 Paboumii mnpolecc AaCMHXPOHHOIO JIBUraTelii W €ro MEXaHUYECKHe
XapaKTePUCTUKHU.

39 O6mue cBenieHus 00 IEKTPOIPUBO/IE.

40 YpaBHEeHNE IBMKEHUS IIEKTPOIIPUBOLA.

41 MexaHn4eckne XapaKTEPUCTUKH HATPY30YHBIX YCTPOMCTB.

42 DIeKTpONpPOBOJHOCTh MOMYNPOBOAHUKOB. COOCTBEHHass W MpUMECHas
IPOBOJIUMOCTb.

43 DneKTpOHHO-ABIPOYHBIN NEPEXO U €r0 CBONCTBA

44 Tlpsimoe 1 0OpaTHOE BKJIIOYEHHE P-N Mepexo/ia.

45 TlomynpoBoaHUKOBBIE quoAbl. VX KiaccuduKkaiys u CBOMCTBA.



46 bumnonspHble TpaH3UCTOpPhl. DU3HUECKHE TMPOIECChl B OUMOISIPHOM

TPaH3HUCTOPE.

47 Cxema BKJIIOUYEHUS OMMOJISPHBIX TPAH3UCTOPOB (C oOImIeit 6a30ii, oOmmM
KOJUIEKTOPOM M OOIIMM 3MHUTTEPOM). Bosb-amniepHbIe XapaKTEPUCTHUKH.

48 IloneBple TPAaH3UCTOPHI, IPUHLIUI PAOOTHI

49 Tupuctopsl. Ux knaccudukanus, 00JacTh IPUMEHEHUS, MAPKUPOBKA

50 OcHoBHble cBefieHUA. CTPYKTypHAsi CXeMa AIEKTPOHHOTO BBITPSIMUTEINS

51 Ognodaszublie 1 TpexdazHble BEITPSIMUTENH

52 Crnaxusatouiue GuiabTpbl

53 OcHOBHBIE CBE/ICHUSI, CTPYKTYpHAs CXe€Ma AJIEKTPOHHOI'0 CTabMiIn3aTopa

54 Ctabuin3aTopsl HAMPsHKEHUS

55 CraGunu3aTopbl TOKa

56 OCHOBHBIE ITOKA3ATENHN U CXEMBI YCUIIUTENEH 2JIEKTPUUECKUX CUTHAJIOB.

57 Ilpunnun pabOThl YCWIMTENs HHU3KOW YacTOThl Ha OWMOJISPHOM

TPaH3UCTOPE

58 OOpatHas CBS3b B YCUIIUTENAX

59 I'enepaTopbl cuHycouaanbHbIX Kosiebanuii (reneparopsl LC- u RC-Tuna).
60 ImmysibCHBIE T€HEPATOPbI: MYJIbTUBUOPATOPHI, TPUTTEPHI.

61 I'enepatops! uHelHO MeHstonerocs: HanpsikeHus (I'JIMH-renepaTopsr)

62 IloHATHS O MUKpOTIIpOLIECCOPAaX U MUKPO-OBM.

63 YcrpoiictBo u padora Mmukpo-OBM. CTpykTypHas cxema, B3auMOJIEHCTBUS

OJIOKOB.

64 Unrtepdeiic MuxkpomnporeccopoB 1 MUKpo-2BM.
65 Apudmernueckoe H JIOTHYECKOe OOecleueHne MHUKPOIPOIECCOPOB U

Mupok-2BM

bunersr ngus

MPOBEICHUST TMPOMEXKYTOUHOM aTTECTaluu 1o y4eOHOM

mucuuruinae «OI1. 13 OcHOBBI 3JIEKTPOTEXHUKA U SIIEKTPOHUKI
Kpurepuu ouenku:

Ornenka

HJ'IaHI/IpyeMbIe Pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

OTJINYHO

OOyuaromuiics TIy00KO M MPOYHO YCBOUI TEOPETUUECKHM 1
MIPaKTUYECKUI MaTepual, yBEpeHHO 3TO JEMOHCTPUPYET B X0/
MIPOMEKYTOUHOM aTTecTanuu. McuepnbiBarole U JOTHYeCKH CTPOMHO
u3JaraeT yuaeOHbI MaTepuall, yMeeT yBI3bIBATh TEOPHUIO C TIPAKTHKOH,
CIIpaBIISIETCS C PEeLICHUEM 3aa4 MPo(ecCHOHANBHON HAaPaBIEHHOCTH
BBICOKOTO YPOBHSI CJIOKHOCTH, IIPABMIIEHO 0OOCHOBBIBAET MPUHSITHIC
pemeHust. CBOOOAHO OpUEHTHUPYETCS B yUeOHOH U podecCHOHATBLHON
JIUTeparype

Xopo1o

OOyuarouuiicst 3HaeT TECOPETUUECKUN U MPAKTHUECKUI MaTepuail,
IPaMOTHO U, 110 CYIIECTBY, U3J1araeT ero B X0Ji¢ IPOMEKYTOUHOM
aTTeCTalluy, He J0IyCKas CYLIeCTBEHHbIX HeTOUHOCTeH. [IpaBuiibHO
MIPUMEHSIET TEOPETUUECKUE MTOJIOKEHUS MTPU PEIICHUN TPAKTHYECKUX
3aJ1a4 NpoQecCuoHaNbHOM HAalIPaBICHHOCTH PA3HOTO YPOBHS
CJI0KHOCTH, BJIaZIe€T HEOOXOIMMBIMHU ISl 3TOTO HaBbIKAMU U
npuémamu. J[ocTaTOuyHO XOPOIIO OPUEHTUPYETCS B yUeOHOH U
podeccCuOHAIBHOM JTUTEpaType

YJIOBJ'ICTBOpI/ITeJIBHO

OOyuaromuiicst 3HaeT Ha 0a30BOM YpOBHE TEOPETHUECKUI U
MPaKTUYECKUI MaTepual, T0MyCKaeT OT/eIbHbIE OIIUOKHU MPU €ro
U3JI0’)KEHUU B XOJ1€ TPOMEXKYTOUHOM aTTeCTal|H.




OueHka I[lnanupyemMble pe3yabTaThbl OCBOCHHS JUCHUIIITHHbBI

OOyyaromuiics UCIBITBIBACT ONPEICIEHHbIE 3aTPyAHEHUS B
IIPUMEHEHNN TEOPETUUECKUX TOJI0KEHUI NPU PELICHUH
MPaKTUYECKUX 3aj1a4u MpodeccnoHaNbHOM HAalIPaBIEeHHOCTH
CTaHIAPTHOTO YPOBHS CJIO’KHOCTH, BJIa/ieeT HEOOXOAMMBIMHU ISl 3TOTO
0a30BbIMU HaBBIKaMH U MpUEMaMU. JleMOHCTpUpPYET AOCTATOYHBIN
YpPOBEHb 3HaHUsI YUeOHOH JTUTepaTyphl 10 TUCIMILIIMHE

He ynosnerBoputenbHo | OOy4Jaroniuiicss He 3HaeT Ha MOPOTOBOM YPOBHE TEOPETHUECCKUI 1
MPAaKTUYECKUN MaTepHall, JOMycKaeT rpyObie OMIMOKU PU ero
M3JI0’KEHUU Ha 3aHATHUSIX U B XOJ€ MPOMEXYTOUHOM aTTecTaliu.
HcnpiThIBaeT cepbE3Hble 3aTPyIHEHUS B IPUMEHEHUN TEOPETUUECKUX
MOJIOKEHUI TIPU PEIlIeHUH MPAKTUYECKUX 3a/1a4 Npo¢ecCHOHATbHON
HaIpPaBJIEHHOCTH CTaHIAPTHOI'O YPOBHS CII0KHOCTH, HE BJIaeeT
HeO0OXOUMBIMHU IS TOTO HAaBBIKaMU U npuémamu. JleMoHcTpupyet
(dbparMeHTapHble 3HaHUs Y4eOHOH JINTepaTyphl O AUCIHUILIMHE

4 Cnucok auTepaTypbl
OcHoBHas nuTeparypa:
1. Benos, H. B. DnekTpoTexHrKa U OCHOBBI 3JIEKTPOHUKH : yueOHoe nocooue / H.
B. benos, 0. C. Bonko. — Cankt-IletepOypr : Jlanb, 2022. — 432 ¢. — ISBN
978-5-8114-1225-9. — Tekcer : »31IeKTpoHHBIM // JlaHb : 3IEKTpOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/210866 (marta
obparmenus: 23.04.2023). — Pexxum goctymna: ajis aBTOpU3. MOJIb30BaTeNeH.
JlomonHUTENbHAS TUTEpaTypa:
1. UBanog, 1. U. DnekTpoTeXHUKA U OCHOBBI DJICKTPOHUKHU : YUEOHUK JJIs CIIO /
N. . Usanos, I'. 1. ConoBbeB, B. . ®ponoB. — 2-e¢ u3xa., crep. — CaHKT-
[lerepOypr : Jlanp, 2022. — 736 c. — ISBN 978-5-507-44715-2. — Tekcr :
ANEKTpOHHBIN // Jlanb : »JekTpoHHO-OMOIMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/254627 (nata obpamienus: 23.04.2023). — Pexum
JOCTYTIA: JJI aBTOPU3. TI0JIb30BATEIIEH.



JIuceT coryiacoBanus

JlonotHeHus 1 u3MeHeHHs K KOMILIeKTY POC Ha y4eOHbIN roj

Jononuenus: 1 u3MeHeHus: k komruiekty ®OC nHa y4eOHBII O/ 10
JUCLIUIUINHE

B xommiekt ®OC BHECEHBI CNEAYIONINE U3MEHEHUS

Hononaenus u nusmeHenus: B komruiekre ®OC o6cyxaensr Ha 3aceganuu [TIK

« » 20 r. (mpoToKoa Ne ).
[Ipencenarens TIIK / /




	Код
	Наименование общих компетенций
	ОК 01
	Выбирать способы решения задач профессиональной деятельности применительно к различным контекстам
	ОК 02
	Использовать современные средства поиска, анализа и интерпретации информации, и информационные технологии для выполнения задач профессиональной деятельности
	ОК 03
	Планировать и реализовывать собственное профессиональное и личностное развитие предпринимательскую деятельность в профессиональной сфере, использовать знания по финансовой грамотности в различных жизненных ситуациях
	ОК 04
	Эффективно взаимодействовать и работать в коллективе и команде
	ОК 05
	Осуществлять устную и письменную коммуникацию на государственном языке Российской Федерации с учетом особенностей социального и культурного контекста
	ОК 06
	Проявлять гражданско-патриотическую позицию, демонстрировать осознанное поведение на основе традиционных общечеловеческих ценностей, в том числе с учетом гармонизации межнациональных и межрелигиозных отношений, применять стандарты антикоррупционного поведения
	ОК 07
	Содействовать сохранению окружающей среды, ресурсосбережению, применять знания об изменении климата, принципы бережливого производства, эффективно действовать в чрезвычайных ситуациях
	ОК 08
	Использовать средства физической культуры для сохранения и укрепления здоровья в процессе профессиональной деятельности и поддержания необходимого уровня физической подготовленности
	ОК 09
	Пользоваться профессиональной документацией на государственном и иностранном языках
	Код
	Наименование видов деятельности и профессиональных компетенций
	Осуществлять разработку и компьютерное моделирование элементов систем автоматизации с учетом специфики технологических процессов
	Осуществлять анализ имеющихся решений для выбора программного обеспечения для создания и тестирования модели элементов систем автоматизации на основе технического задания
	Разрабатывать виртуальную модель элементов систем автоматизации на основе выбранного программного обеспечения и технического задания
	Проводить виртуальное тестирование разработанной модели элементов систем автоматизации для оценки функциональности компонентов
	Формировать пакет технической документации на разработанную модель элементов систем автоматизации
	Осуществлять сборку и апробацию моделей элементов систем автоматизации с учетом специфики технологических процессов
	Осуществлять выбор оборудования и элементной базы систем автоматизации в соответствии с заданием и требованием разработанной технической документации на модель элементов систем автоматизации
	Осуществлять монтаж и наладку модели элементов систем автоматизации на основе разработанной технической документации
	Проводить испытания модели элементов систем автоматизации в реальных условиях с целью подтверждения работоспособности и возможной оптимизации
	Организовывать монтаж, наладку и техническое обслуживание систем и средств автоматизации
	Планировать работы по монтажу, наладке и техническому обслуживанию систем и средств автоматизации на основе организационно-распорядительных документов и требований технической документации
	Организовывать материально-техническое обеспечение работ по монтажу, наладке и техническому обслуживанию систем и средств автоматизации
	Разрабатывать инструкции и технологические карты выполнения работ для подчиненного персонала по монтажу, наладке и техническому обслуживанию систем и средств автоматизации
	Организовывать выполнение производственных заданий подчиненным персоналом
	Контролировать качество работ по монтажу, наладке и техническому обслуживанию систем и средств автоматизации, выполняемых подчиненным персоналом и соблюдение норм охраны труда и бережливого производства
	Осуществлять текущий мониторинг состояния систем автоматизации
	Контролировать текущие параметры и фактические показатели работы систем автоматизации в соответствии с требованиями нормативно-технической документации для выявления возможных отклонений
	Осуществлять диагностику причин возможных неисправностей и отказов систем для выбора методов и способов их устранения
	Организовывать работы по устранению неполадок, отказов оборудования и ремонту систем в рамках своей компетенции
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