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1. IIacmopT KOMILJIEKTAa KOHTPOJIbHO-OLIEHOYHBIX CPe/ICTB

B pesynbTaTe ocBoeHHs YICOHON TUCITUTUTMHBI DNIeKMpOmexHuKa u
9IeKMpPOHUKA O0YyJarOIIHiCs TOJKEeH 00maaarh npeaycmorpeHHsMu @I'OC mo
criennasibHOCTH 23.02.04 Texnuueckas sxcniyamayus NOObEMHO -
MPAHCNOPMHBIX, CMPOUMENbHBIX, OOPOICHBIX MAUWUH U 000PYO08aHUS (NO
ompacnam) (bazosas noocomoska cpeonezo npogeccuonanrbho2o 0opazosanus)
CIIeMYIONMMHA 3HAHUSAMH, YMEHHUSIMHU, KOTOpPBIe POPMUPYIOT MpodeccCHoHaTbHBIC
KOMITETECHIINU, ¥ OOIITUMHU KOMITETEHITUSMH, & TAK)KE TUIHOCTHBIMU
pe3yibTaTaMHi, OCBaMBAacMBIMH B paMKaX IMPOTPaMMbI BOCITUTAHUS:

B pe3ynbrate ocBoeHUS Y4eOHOH NUCITUTUTMHBI O0YYaIOIIHIACS TOJKEH
YMETh:

— (Y1) paccuutbiBaTh OCHOBHBIE apaMETPhI MPOCTHIX NEKTPUUECKUX U
MarduTHBIX IICTICH;
— (Y2) cobupats 3JIEKTPHIECKHIE CXEMbI IIOCTOSHHOTO U TIEPEMEHHOT'O TOKA U
MIPOBEPSATH UX padOTY;
— (Y 3) nonb30BaThCsi COBPEMEHHBIMU 3JIEKTPOU3MEPUTENBHBIMU MTPUOOPAMU U
anmapaTtamu JIJIsl JUAarHOCTUKU DJICKTPUUYECKUX IIeTIeH.

B pesynabrare ocBOoeHUS y4eOHON IUCHMIUIMHBI OOYYaIOIIUMCS JOJDKEH
3HATh:
— (31) cyurtHOCTh (PU3MUYECKHX MPOIIECCOB, MPOTEKAIOIIUX B JIEKTPUUECKUX U
MarHUTHBIX IIETISX;
— (32) npuHIHUIIBL, JIEKAITUE B OCHOBE (DYHKITMOHUPOBAHUS DIIEKTPUUECKUX
MAIIlMH U 3JIEKTPOHHON TEXHUKH;
— (33) MeTOIMKy MOCTPOEHUS PIESKTPUUECKUX IETNe, TTOPSAI0K pacyeTa ux
napaMeTpoB;
—(34) cnocoObl BKIIOYEHHS 3JIEKTPOU3MEPUTETBHBIX TPUOOPOB U METO/IbI
U3MEPEHUS DJIEKTPUUCCKUX BEJIUYHUH.

B pesyabrare ocBoeHHS y4eOHON JIUCHMIUIMHBI OOYYAIOIIUMCS JTOJDKCH
c(hopMHUpPOBATH CIAEAYIOIINE KOMIIETCHIINH:

Oo6mue:

OK 01. BsiOupath criocoObl perieHust 3aaad npoheccuoHaIbHON e TENbHOCTH



MPUMEHUTENIBHO K Pa3IUYHBIM KOHTEKCTaM.
OK 02. OcymecTBiaarh IOUCK, aHalW3 M HWHTEpIpeTanur HHGOPMAIUU,
HEO0OXO0AMMOM ISl BBIMOJIHEHUS 3a]1a4 MPOo(eCcCUOHATBHOU NeATEIbHOCTH.
[Ipodeccuonanbheie:
[IK 2.3. OnpenensiTe TEXHUYECKOE COCTOSIHUE CUCTEM U MEXAHU3MOB MOJIbEMHO-
TPAHCIIOPTHBIX, CTPOUTENBHBIX, TOPOKHBIX MAIIUH U 000PYAOBaHUS.
JIn4HOCTHBIE pe3yJIbTaThl pEATU3allMU TPOrPaMMbl BOCTIUTAHUS
JIP 10 3aboTsmmiicss 0 3aumuTe OKpYyKarouel cpeapl, COOCTBEHHOM W Uy O
0€30MacHOCTH, B TOM YKCIIE [U(PPOBO.
JIP 13 T'oTOBHOCTH 00Y4arOIIETroCsi COOTBETCTBOBATH OXKUAAHUSIM
paboToareneii: OTBETCTBEHHBIM COTPYAHUK, TUCIUTUIMHUPOBAHHBIM,
TPYIOJTFOOMBBIN, HAIIETICHHBIN HA TOCTM)KEHHE MMOCTABIICHHBIX 3a/1a4,
3¢ (HEKTUBHO B3aMMOJICHCTBYIONININ C YWIEHAMHU KOMAH/IbI, COTPYIHUYAIOIIUN C
JPYTUMH JIFOABMU, TPOEKTHO MBICTISIIUNA.
JIP 25 CriocoOHBIN K TEHEPUPOBAHUIO, OCMBICIICHHIO | JIOBEJCHUIO IO KOHCYHOMN
peanu3aiuu npeaiaraéMblX MHHOBAIUH.
JIP 27 IposiBrsitonuii CHOCOOHOCTH K HETIPEPHIBHOMY Pa3BUTHIO B 00J1aCTH
npo(ecCHOHaNbHBIX KOMITIETCHIINN 1 MEKTUCITUTITMHAPHBIX 3HAHUU.
®dopmoii arTecTanuu 1Mo yueOHOU TUCIUIUIMHE SIBIISETCS:
3 cemectp — nudpepeHnnanbHbIN 3a4eT,

4 CEMCECTP — SK3aMCH.



2. Pe3yabTaThl OCBOEHHS Y4eOHOM IMCHUILIMHBI, IOJJIeKAIINE

npoBepKe

2.1. B pesynbraTe aTTecTany No yueOHON AUCIUIUIMHE OCYIIECTBIIAETCS
KOMIUJIEKCHAsl MpOBEpKa CIEAYIOIIMX YMEHMM W 3HAaHUW, a TaKkKe JMHAMHUKa
dopMupoBaHus 0OLIUX, NPOPECCUOHAIBHBIX KOMIIETEHIUH U JIMYHOCTHBIX

PE3YJIBTATOB B paMKax IIpOrpaMmMbl BOCIIMTAHHA:

Pe3yabTaTnl 00yyeHus Iloka3aTenu oeHKH DopMBbI 1 METOAbI
(ocBOEHHBIE YMEHMS, pe3yJIbTaToB KOHTPOJISl U OLleHKH
YCBOEHHbIE 3HAHUS) pe3yJIbTaTOB

o0y4eHust
YMEHUSA: OTJan4YHoO: BJaJcET METOAAMHU -YCTHBII ONpoc;
V'1- paccuuThiBaTh OCHOBHBIE | pacueTa OCHOBHBIX MapaMeTPOB -IpoBepOYHast paboTa;
ImapaMeTpbl IPOCTHIX (HampsKeHHsl, TOKa, MOIIIHOCTH, -TECTUPOBAHUE;
AIIEKTPUYECKUX U MATHUTHBIX | COMPOTUBIICHMS ) IPOCTHIX Ilenei | -imadopaTopHas pabora;
merei MIOCTOSIHHOTO ¥ IEPEMEHHOTO -DK3aMEH.

TOKA; UCIIOJIBb3YET B pacuere
OCHOBHbIE pacueTHble (HopMyIIbl,
bopMyaHMpyeT 3aKOHBI, IPABUJIA;
BBITOJIHSET pacyeT
WH/IMBUAYAJIbHBIX 33/1aHUH 110
TeMaM JUCLUHUTUINHBI.

Xopomio: ¢ HE3HAYUTEIbHBIMU
OIIMOKaMU BBIMOJIHSIET pacuer
OCHOBHBIX IIapaMETPOB
(HampsiKeHHsl, TOKa, MOIIIHOCTH,
COIPOTHUBJIEHUS) MPOCTHIX LENEN
MIOCTOSIHHOTO U NIEPEMEHHOTO
TOKA; UCTIOJIBb3YET B pacuere
OCHOBHBIE pacueTHbIe (HopMyIIbl,
dbopMyaHMpyeT 3aKOHBI, TPABUJIA;
BBITOJIHSET pacyeT
WH/IMBUAYAJIbHBIX 33/1aHUH 110
TeMaM JUCLUHUTUINHBI.
Y10B1eTBOPUTEIBHO: C
MTOCTOPOHHEHN MTOMOIIBIO
BBINOJIHSIET pacueT OCHOBHBIX
napaMeTpoB (HaIpsDKEHUs, TOKA,
MOIITHOCTH, COITPOTHBIICHUS)
IPOCTHIX LIETIEW MOCTOSHHOTO U
HEPEMEHHOT0 TOKa; UCIIOJIb3yEeT B
pacdeTre OCHOBHBIE pacueTHBIE
dbopmyibl, popmynupyeT
3aKOHBI, PaBUJIA; BBIIIOJIHSAET
pacyeT WHANBUIYATbHBIX
3a/laHui 10 TeMaM JMCUUIUIUHBIL.




V2- cobupathb 3IEKTpUUECKHE
CXEMBI TIOCTOSTHHOTO H
NEPEMCHHOT'O TOKA U
IPOBEPSITH HX padoTy

OT/IAMYHO: BBITIOTHIET COOPKY
AIIEKTPUUYECKUX LeTIel
IIOCTOSIHHOTO Y IEPEMEHHOTO
TOKa COTJIACHO CXEME;
BBITIOJIHAET U3MEPEHUE TOKA,
HaIPsDKEHUS U MOLIHOCTH,
COINPOTUBIICHUS PE3UCTOPA;
JEMOHCTPUPYET NIPOBEPKY
LEJIOCTHOCTH LETH.

Xopomio: ¢ He3HaYUTEIbHBIMU
3aMeUyaHUSIMU BBIIIOJIIHAET COOPKY
IEKTPUYECKUX Lenei
IIOCTOSIHHOTO U IEPEMEHHOTO
TOKA COIVIACHO CXEME;
BBITIOJIHSET U3MEPEHUE TOKa,
HaIPsDKEHUS U MOLIHOCTH,
COIPOTUBIICHUS PE3UCTOPA;
JEMOHCTPUPYET NIPOBEPKY
LEJIOCTHOCTH LETH.

Y 10BJIETBOPUTEIBHO: C
IMOCTOPOHHEN MTOMOIIBIO
BBINOJIHSET COOPKY
AIEKTPUYECKUX LETIeH
IIOCTOSIHHOTO U NIEPEMEHHOT0
TOKa COTJIACHO CXEME;
BBITIOJIHAET U3MEPEHNUE TOKA,
HaANpPSDKEHUS. ¥ MOLTHOCTH,
COIIPOTHUBIIEHUS PE3UCTOPA;
JIEMOHCTPUPYET MPOBEPKY
LIEJIOCTHOCTH LIETH.

-mabopaTopHas padboTa;
-9K3aMeEH.

V3- moap30BaThbCA
COBPEMEHHBIMU
3J'IeKTp0H3MepI/ITeJ'II)HI)IMI/I
npubopaMu U ammapaTamu
Il TNAarHOCTUKHN
ANEKTPUUECKUX LieTeit

OTJIHYHO: CaMOCTOATEIBHO
pabotaer ¢
ANEKTPON3MEPHUTETHHBIMH
npubopaMu Ipu U3MEPEeHUH
MapaMeTPOB JIEKTPUUECKOMN
LENH; OTIpEIeIseT LIEeHY AeICHUs
npuOOpoB; BEIOUpaeT
AIIEKTPOU3MEPUTENIbHBIE
npuOopbl U 000PyIOBAHHUE.
Xopowo: ¢ He3HAYUTEIbHBIMU
3aMEYaHUSMH BBITIOTHSET
paboTsI ¢
IIEKTPOU3MEPHUTETbHBIMU
npubopaMu Ipu U3MEPEHUH
MapaMeTPOB JIEKTPUUECKOMN
LIETH; OTIPEIEISIeT LICHY AeICHUs
puOOPOB; BEIOMpaET
AIIEKTPOU3MEPUTEIIbHBIC
puOOPHI U 000PYTOBAHHE.

Y 10BJIETBOPUTEIBHO: C
MTOCTOPOHHEHN MTOMOUIBIO
BBINOJIHSIET paboThI ¢

-TeCTHpPOBAHUE;
-nabopaTtopHas padora;
-9K3aMeH.




AIIEKTPOU3MEPUTEIHHBIMU
npubopaMu npu U3MEpEeHUH
MapaMeTPOB IEKTPUUECKOMN
LIENH; OTIpEEIsIeT LIeHY AeICHUs
npruOOpOB; BEIOUpPAET
IIEKTPOU3MEPUTEIILHBIE
npuOOopbl U 000PYJOBAHHUE.

3HAHUS:

31-cymHocTh pU3nIecKux
MIPOLIECCOB, MPOTEKAOIINX B
ANEKTPUIECKUX U MATHUTHBIX
LEIsIxX

OT1ianyHo: GopMyIHpyET 3aKOHBI
INEKTPUYECKUX LieTei
MIOCTOSIHHOTO Y IEPEMEHHOTO
TOKA, MATHUTHBIX IICTICH;
OMUCHIBAET OCHOBBI 3JIEKTPOHHOMN
TEOPHH CTPOCHUS BEIIECTBA;
MIPUBOJIUT KIACCU(PHUKAIUIO U
TOSICHSIET MarHUTHBIE CBOMCTBA
pa3IMYHBbIX MaTePUAJIOB;
U3JIaraeT TeOPEeTHUECKUE
MOJIOXKEeHUS PabOThI
ANEKTPUICCKUX U MATHUTHBIX
LIEeTIEN.

Xopouo: ¢ He3HAYNUTEIbHBIMU
3aMeuyaHusIMu GOpMYIIHUPYET
3aKOHBI AJEKTPUUECKUX LENen
MIOCTOSIHHOTO ¥ IEPEMEHHOTO
TOKA, MATHUTHBIX IICTICH;
OMUCHIBAET OCHOBBI 3JIEKTPOHHOMN
TEOPHH CTPOCHUS BEIECTBA;
MIPUBOIUT KIACCU(PHUKAIUIO U
TOSICHSIET MarHUTHBIE CBOMCTBA
pPa3TUYHBIX MaTEePHUAJIOB,;
M3JIaraeT TeOpeTHUECKHe
MOJIOKEeHUS PabOTHI
ANMEKTPUICCKUX U MAaTHUTHBIX
LIETIEN.

Y10B1eTBOPUTENBHO: C
IIOCTOPOHHEN IMOMOILBIO
(hopmynUpyeT 3aKOHBI
AIEKTPUUYECKHUX Ieneit
MTOCTOSTHHOTO ¥ TIEPEMEHHOTO
TOKA, MATHUTHBIX IIETICH;
OTIMCBHIBAET OCHOBBI JIEKTPOHHOMN
TEOPHUH CTPOEHUS BEILECTBA;
MIPUBOJIUT KIaCCU(PUKAIUIO U
MOSICHSIET MarHUTHBIE CBOMCTBA
Pa3IMYHbIX MaTEPUAJIOB;
W3JIaraeT TEOPETUYECKHE
TTOJIOXKEHUS PaObOThI
ANEKTPUIECKUX U MATHUTHBIX
EmeH.

-YCTHBIH OIIpOC;
-TEXHUYECKUM JUKTaHT;
-BBIIIOJIHEHUE pedepaTa
Wiy noaroToBkKa
[IPE3EHTALNY;
-3K3aMEH.

32- NpUHIUIIBI, JIEKAIIUX B
OCHOBE (hyHKIIMOHUPOBAHUS
ANEKTPUUECKUX MAIIUH U

OT1au4Ho: GopMyIHUPYET 3aKOHBI
AIEKTPUYECKUX U MATHUTHBIX
Leneu, npaBuiia Juis

-YCTHBIH OIIPOC;
-TeXHUYECKUH AUKTAHT;
-BBIIIOJIHEHUE pedepara




AIEKTPOHHOU TEXHHUKHU

OTpe/IeNICHUs] HallpaBJICHUS
ANEKTpOMarHuTHOU cuisl, DC
MHAYKIUH, MArHUTHOTO TIOJIS;
u3jaraeT NpUHLIUN JeHCcTBUs
ANEKTPUYECKUX MAIIHH,
TpaHchopmaTopa, CBOUCTBA U
MPUHLIUI PabOThl AMOJA,
TpPaH3UCTOpa, TUPUCTOPA;
NOsICHSIET paboTy U OCOOEHHOCTH
0J1HO(a3HBIX U TpeX(a3HBIX CXEM
BBIIPAMIICHUS.

Xopomuio: ¢ He3HaYUTEIbHBIMU
3aMeyaHusIMHU GOpMyIUpyeT
3aKOHBI 2JIEKTPUUECKUX U
MarHMTHBIX Lenel, npaBuia Jis
OIpEEIICHUs] HAalIPaBJICHUS
aneKTpoMaruuTHou cuibl, AC
MHAYKIHUH, MAarHUTHOTO TOJIS;
W3J1araeT NPUHUKII IeUCTBUSA
NEKTPUYECKUX MaIKH,
TpanchopmaTopa, CBOMCTBA U
OpUHIUN paboThI 11o/a,
TpPaH3UCTOpa, TUPUCTOPA;
HOsCHSET paboTy U 0COOEHHOCTH
0/1HO(a3HBIX U TpeX(pa3HbIX CXEM
BBIIPAMIICHUS.

Y 10BJIETBOPUTEJIBHO: C
IIOCTOPOHHEN TIOMOIIBIO
bopMyIUpyeT 3aKOHBI
ANEKTPUYECKUX U MAaTHUTHBIX
nenei, npaBuia s
OTpE/IECIICHNS] HAlIPaBJICHUS
AIEKTPOMArHUTHOM cuiibl, D/[C
MHAYKIWH, MAarHUTHOTO TOJIS;
W3J1araeT NpUHIKUII TeUCTBUS
ANEKTPUYECKUX MAIINH,
TpanchopmaTopa, CBOMCTBA U
NPUHIUN paboThI 11o/a,
TpPaH3UCTOpa, TUPUCTOPA;
NosCHSET paboTy U 0COOEHHOCTH
0/1HO(a3HbIX U TpeX(pa3HbIX CXEM
BBIIPSAMIICHUS.

WM ITIOATrOTOBKA
MPE3CHTAlUHU,
-OK3aMCH.

33- METOANKY MTOCTPOECHUS
ANEKTPUYECKUX LIETIEH,
MOPSIIOK pacyeTa ux
napameTpoB

OTJAMYHO: TIPAaBWIIBHO BKIIIOYAET
B DJIEKTPUYECKYIO LIETb PE3UCTOP,
KaTyIIKy WHAYKTUBHOCTH,
KOHJIEHCaTop,
AIIEKTPOU3MEPUTEITEHBIC
npuOOPHI; BHIOIHSIET COOPKY
AIEKTPUYECKUX LETIeH
MOCTOSIHHOTO U TIEPEMEHHOTO
TOKA COTJIACHO CXEME;
(dhopMyIHpyeT 3aKOHBI

-TIpOBEpOYHasl paboTa;
-TeCTUPOBAHUE;
-;maboparopHas padoTa;
-3K3aMeH.




AIEKTPUUECKUX LETIEH;
oTmpeenseT YEeKTPUIECKIe
napamMeTphbl MPOCTHIX
AIIEKTPUYECKUX 1EMei;
BBITIOJIHSIET pAacyeT MPAKTUYECKUX
3a/1a4 ¢ IPUMEHEHUEM PACUETHBIX
(GopMyJ1; BHIIOTHSET 3a/1aHUSA 10
3aIaHHOMY QJITOPUTMY .

Xopouo: ¢ He3HAYUTEIbHBIMU
3aMEYaHUSIMU BBIIOJIHSAET
BKJIFOUEHUE B 3JIEKTPUUECKYIO
LEMb PE3UCTOPa, KaTyIIKH
WHIYKTUBHOCTH, KOHJEHCATOPA,
AIEKTPOU3MEPUTENBHBIX
puOOpPOB; C HE3HAUUTEIbHBIMU
3aMeUYaHHUSIMU BBIMIOJIHAET COOPKY
AIEKTPUYECKUX LIETIeH
IIOCTOSIHHOTO U IIEPEMEHHOTO
TOKA COIJIACHO CXEME;
dbopMynupyeT 3aKOHBI
AIEKTPUYECKUX LETIEH;
OIpEAEIISAET IEKTPUIECKHE
napameTpsbl MPOCTHIX
ANIEKTPUUYECKUX LIENEH; C
HE3HAYHUTEILHBIMU 3aMEUaHUSIMHU
BBITIOJIHSIET pacyeT MPAKTUYECKUX
3aJ1a4 ¢ IPUMEHEHUEM PACUETHBIX
(bopMyII; BEIOTHSET 3a/1aHUS T10
3aJJaHHOMY aJIFOPUTMY.

Y 10BJIETBOPUTEIBHO:
BBINOJIHAET C IOCTOPOHHEHN
MOMOIIIbIO BKIIFOUEHHUE B
ANIEKTPUYECKYIO 1IeTIh PE3UCTOPa,
KaTyIIKU HHTyKTUBHOCTH,
KOHJIEHCATOopa,
AIEKTPOU3IMEPUTENBHBIX
puOOpPOB; C MOCTOPOHHEN
MTOMOIIIBIO BBITIOIHSIET COOPKY
AIEKTPUYECKUX LETIeH
IIOCTOSIHHOTO U NIEPEMEHHOTO
TOKa COTJIACHO CXEME;
dbopMynupyeT 3aKOHBI
AIEKTPUYECKUX LETICH;
oTmpeenseT YEeKTPUIECKIe
napamMeTphbl MPOCTHIX
AIIEKTPUYECKUX IEMei;
BBITIOJIHSIET pAacyeT MPAKTUIECKUX
3a/1a4 ¢ MPUMEHEHUEM PACUETHBIX
(bopMyI1; BEITIOTHSET 33IaHUS TI0
3aJJaHHOMY QJIFOPUTMY.




34- crmocoOBI BKIIIOUCHHS
AIIEKTPOU3MEPUTEITBHBIX
puOOpPOB U METO/I0B
U3MEPEHUS SJICKTPUICCKUX
BEJIMYHMH

OTJIMYHO: IPOU3BOIUAT
U3MEPEHUS C MTOMOIIBIO
AIIEKTPOU3ZMEPUTEIEHBIX
npruOOPOB TOKA, HAMIPSHKEHUS,
COIIPOTHUBIICHUS, MOIIHOCTH;
BBINOJIHSAET COOPKY LIeIH,
cozeprKalied amnepmerp,
BOJIETMETP, BATTMETP; BHIOUpAET
prOOPBI K METOIBI JIJISt
M3MEPEHUs BEJIMYUH C
cOOII0ICHUEM TEXHUKH
0e301acHOCTH; BEIOUpAET
AIIEKTPOU3MEPUTEIEHBIC
npUOOPBI 7S ONpeeTICHUS
napaMeTpoB LM — TOKa,
HanpsOKEHUs, CONPOTUBIICHHUS,
MOIITHOCTH; OTIpEIETISIeT
OCHOBHBIE ITapaMeTphl U
XapaKTEPUCTUKU
AIIEKTPOU3MEPUTEIIBHBIX
puOOPOB, 3HAET IIPABUIIA UX
HKCIUTyaTaluH.

Xopo1o: BHITIOIHSET C
HE3HAUUTEJIbHBIMU 3aMEeYaHUSIMU
MU3MEPEHUS C TOMOIIBIO
AIIEKTPOU3MEPUTEIBHBIX
MpUOOPOB TOKA, HATIPSKCHMUSI,
COIIPOTHUBIIEHUS], MOIIHOCTH;
BBITTOJTHSIET C HE3HAYNUTEIbHBIMU
3aMeYaHusIMHU COOPKY LIEMH,
cozieprKalier amInepmerp,
BOJIETMETP, BATTMETP; BHIOUpAeT
pUOOPHI M METOIBI JIJISt
M3MEPEHUs BEJIMYMH C
coOII0IEHUEM TEXHUKHU
0e30macHOCTH; BEIOUpAET
AIIEKTPOU3MEPUTEITEHBIC
npUOOPHI 7S ONpeAeTICHHS
napaMeTpOB IIEMH — TOKa,
HaInpsOKEHUs, CONPOTUBIICHHUS,
MOIITHOCTH;, OTIpEIeTIsIeT
OCHOBHBIE ITapaMeTphl U
XapaKTepUCTUKU
AIEKTPOU3IMEPUTETHHBIX
puOOPOB, 3HAET IIpaBUIIA X
SKCIUTyaTaluu.
YoB1eTBOPUTENBHO:
BBITIOJHSIET C TOCTOPOHHEHN
MIOMOIIBIO U3MEPEHUS C
MTOMOIIIBIO
AIIEKTPOU3ZMEPUTEIBHBIX
prOOPOB TOKA, HAMIPSHKEHHUS,

-YCTHBIH OIPOC;
-TECTUPOBAHUE;

-mabopaTopHas padboTa;

-OK3aMCH.
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COIIPOTHBIICHHSI, MOIITHOCTH;
BBIMOJIHSET C TOCTOPOHHEH
MIOMOIIbIO COOPKY LIETH,
coJieprKarieit aMrepmMerp,
BOJIETMETP, BATTMETP; BHIOMpAET
npuOOPBI U METOIBI [Tt
M3MEPEHUS BEJIMIHH C
COOIOICHHEM TEXHUKHU
0€3011acCHOCTH; BHIOMpAET
AJIEKTPOU3MEPUTEIIbHBIE
MPUOOPHI [IJIs1 OTIpeIeTICHUS
napaMeTpoB LIEMU — TOKa,
HAIPSOKCHUS, COPOTUBIICHHUS,
MOIITHOCTH; OTpeAeseT
OCHOBHBIE ITaPaMETPhI U
XapaKTePUCTHKHU
AIIEKTPOU3MEPUTEIEHBIX
npuOOpOB, 3HAET MPaBUIIA UX
OKCILTyaTaIuH.

OK 01. Beibupatb cioco0sbl
pereHus 3a1a49
npodeccuoHanbHOMI
JeSITeTTbHOCTH
NPUMEHUTEIBHO K
Pa3IAIHBIM KOHTEKCTAM.

HabntoneHue B Te4eHue BCEro
nepuoja o0yyeHus

-pelieHue 3a1ay;
-TeCTHpPOBAHUE;
-nabopartopHas padora.

OK 02. OcymiecTBisTh
MOMCK, aHAJIHU3 U
MHTEPIPETALNIO
uH(popMaluu, He0OXOAUMOMN
JUIS BBITIOJIHEHUS 3a/1a4
npodecCuoHaIbHON
JESITEIIBHOCTH.

HaOmroienne B TeueHNE BCETO
nepuoia 00y4deHus

-peleHue 3a/1ady;
-TeCTHPOBAHUE;
-naboparopHast paboTa;
-CaMOCTOSITeIbHAS
pabora.

[IK 2.3. Onpenendars
TEXHHUYECKOE COCTOSHUE
CHCTEM U MEXaHH3MOB
MOAbEMHO-TPAHCIIOPTHBIX,
CTPOUTEIBLHBIX, TOPOKHBIX
MaIlliH U 000pyJOBaHUSI.

HaOnroneHue B Te4eHUE BCETO
neproja 00y4eHus

-YCTHBIHI 0oMpoc;
-pelieHue 3a1ay;
-TeCTHPOBAHUE;
-nabopaTtopHast padboTa;
-9K3aMeH.

JIP 10 3a0oTsmiics o
3alIUTE OKPYKAIOLIECH CPEbl,
COOCTBEHHOM M Uy KOU
0€e30I1acCHOCTH, B TOM YHCIIE

(G poBOI.

HaGmonenne B TeueHHe BCEro
nepuoJia 00y4eHus

-HaOJII0IeHNE;
-MOTHUBAIUS K 3aIUTE
OKpYKaroIle Cpeibl;
-MOTHUBAIUS K
COOCTBEHHOMU U 4yXOU

0€301aCHOCTH.
JIP 13 T'oToBHOCTB HabmnroneHnue B Te4eHHE BCETO -MOTHUBaLUs K IPOEKTHON
oOyuarorerocs nepuojia 00y4eHus NesITeNbHOCTH;
COOTBETCTBOBATH OYKUIAHUSIM -BOCIITaHUE
paboTtopareneii: OTBETCTBEHHOCTH,
OTBETCTBEHHBIH COTPYIHHK, TMCIUTUTMHUPOBAHHOCTH,
JTUCHUIUTMHUPOBAHHBIH, TPy A0IIO0US;
TPYIOJIOOUBBIN, HAIIEIEHHBIH -BOCIIUTAHUE

Ha JOCTHKCHHC

OTBCTCTBCHHOCTH HC

11




IIOCTaBJICHHBIX 33]1a4,
s heKTUBHO
B3aUMO/ICVCTBYIOIINI C
YJIEHaMU KOMaHJIbl,
COTPYAHUYAOUIUHI C IPYTUMHU
JIXOIBMHU, IIPOEKTHO

TOJILKO 3a ce0s1, HO U 3a
paboTy KOMaH/IbI.

MBICIISAIIIHN.
JIP 25 CriocoOHBIN K HaOmronenue B TEeUEHUE BCETO -MOTHBALIHS K
TeHEPHUPOBAHHUIO, nepuoia 00yueHus TEHEPUPOBAHUIO HJICH U

OCMBICIICHUIO U JIOBEJCHUIO
JI0 KOHEYHOW pean3aluu
MpeJiIaraéMbIX HHHOBALIUM.

MOJIYUYCHHUIO PC3YJIbTATOB.

JIP 27 IposiBrsitomuii
CIIOCOOHOCTH K
HEIMPEPHIBHOMY PAa3BUTHIO B
obnactu npodeccruoHaIbHBIX
KOMIIETEHIINH U
MEXTUCIUTUTHHAPHBIX
3HAHUM.

HaGmonenune B TeueHHne BCEro
nepuoJia 00y4eHus

-MOTHBAIHS K
caM000pa30BaHUIO U
caMopeaTi3alum.
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3. OneHka ocBoeHUs1 Y4eOHOM TMCUMILINHBI:

3.1. ®opmbl U METOJIbI KOHTPOJIS.

[IpeqmeTroM OILICHKM CIy>KaT yMeHus W 3HaHus, npeaycMmorpeHHbie GI'OC mo
TUCHUIUIMHE — JJleKmpomexHuka U  I1eKmpOoHuKda,  HampaBJICHHBIE  Ha
dbopMupoBaHre OOMMUX MW TPOPECCHOHAIBHBIX KOMIICTCHIIMNA, a TaKxke
JUYHOCTHBIX PE3YJIbTATOB B paMKax IIPOrpaMMbl BOCITUTAHUS.
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KoHTpoJIb 1 o1leHKa 0CBOEHMS Y4eOHOM TUCHMILJIMHBI 110 TeMaM (pa3aeaam)

OnemeHT Y /1 @DOopMBI U METOIbI KOHTPOJISI
Texkymuii KOHTPOJIb PyGexHbIl KOHTPOJIh [IpomexxyTouHas arrecTanus
DopmbI [IpoBepsiembie DopMbI [IpoBepsiembie dopma [IpoBepsiembie
KOHTPOJIS OK.,IIK,V,3,J]IP KOHTPOJIA OK,IIK,Y,3,JIP KOHTPOJIA OK,IIK,VY,3,J]IP
Pa3zgen 1 113 OK 01, 02
JJIeKTPOTEXHUKA K 2.3
V1,¥2,¥3,31,33,34
JIP 10,13,25,27
Tema 1.1 YO OK 01, 02
DJIEKTPHYECKOE TOJIE T]1 TIK2.3
P3 V1,31,33
JIP 10, 27
Tema 1.2 YO OK 01, 02
DJIEKTPUYECKHUE [IENH T] TIK 2.3
IIOCTOSIHHOTO TOKa P3 yﬁﬁ)/zlg]f :’3321’53;”734
JIP Nel T
JIP Ne2
Tema 1.3 YO OK 01, 02
DJIEKTPOMATHETH3M T] [K2.3
¥1,31,32,33
JIP 10, 27
Tema 1.4 YO OK 01, 02
DieKTpUYecKHe LENu TO 1K 2.3
MIEPEMEHHOTO TOKA P3 yhgzlg? ’33 21 ’533’734
JIP Ne3 T
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Tema 1.5 YO OK 01, 02
Tpexdasuble nemnu P3 1K 2.3
V1,¥2,¥3,31,33,34
JIP Nod JIP 10,13,25,27
JIP Neo5 T
Tema 1.6 YO OK 01, 02 OK 01, 02
DIEKTPUYECKHE T i yznslf?,zéi) .. i Y2HSII<?,2§:1)) .
U3MEPEHUS P3 27 257 99975995 Y 2,¥3,31,35,
JIP 10, 27 JIP 10,13,25,27
JIP Ne6
Tema 1.7 YO OK 01, 02
TpanchopMaTopsl JIP Ne7 1IK2.3
CP Nol V1,¥2,¥3,31,32,
B 33,34
JIP 10,13,25,27
Tema 1.8 YO OK 01, 02
DIIEKTPUUECKHE JIP Ne8 i ylglgég -
MAaIIUHbI 334
IIEPEMEHHOI0 TOKa JIP 10.13.25.27
Tema 1.9 YO OK 01, 02
DIEeKTPUUECKHE JIP Ne9 1K 2.3
MaIllHbI JIP Nel0 y1)y23)3y:3; fl’32’
IOCTOSTHHOTO TOKA P 10 1’3 2597
Tema 1.10 YO OK 01, 02 OK 01, 02
Hepenasa u I 1—315 343 Vi Y2H3I7<323'? 33,34
pacnpez[eneHHS CP Ne2 JIP 10, 27 NP 10,1325
SIIEKTPUYECKOM
SHEPrUH

OK 01, 02
11K 2.3
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V1,¥2,V3,31,32,

Pa3znes 2
JJIeKTPOHUKA 33,34
JIP 10,13,25,27
Tema 2.1 YO OK 01, 02
[TonynpoBOJHUKOBBIE JIP Nell [IK 2.3
IpUGOPHI V1,¥2,¥3,31,32,
33,34
JIP 10,13,25,27
Tema 2.2 YO OK 01, 02
Brimmpsimurenu u CP Ne3 - ygﬂiégl -
YCHJIUTEIN JIP Nel2 33,34 ’
JIP 10,13,25,27
Tema 2.3 YO OK 01, 02 OK 01, 02
OCHOBBI T IIK2.3 IK 2.3
¥3,31,32,34 V1,¥2,¥3,31,32,
MUKPORJICKTPOHUKH 7P 10,27 .34

JIP 10,13,25,27
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3.2 Kogu(pukatop OleHOYHbIX CPEICTB

@ yHKIUOHAIBHBIN ITPU3HAK
OLIEHOYHOT'O Cpe/CTBa (TUIl
KOHTPOJIBHOTO 3aJaHHUs)

Kona onienounoro cpejncraa

YcTHBIN onpoc YO
JlabopaTtopHas pabora Ne JIP No
TecTtupoBanue T
TexHU4YEeCKUM TUKTAHT T]1
3aganus Juis caMocTosiTebHON paboThl: | CP
Pacuernsie 3aganus (3a1aun) P3
JlnbdepennupoBaHHbIi 3a4ET 13
DK3aMeH C)
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4.3anaHud AJ19 OLeHKHU O0CBOCHHUSA TUCIHIIIHHBI
Paznea 1 DJIEKTPOTEXHUKA

Tema 1.1 DaekTpuUecKoe MoJIe

oCoNOTRoODPE

16.0HpeﬂCHCHI/I€ N HA3HAYCHUC KOHICHCATOPAa

1.1.1 Bompocs uisg yetHOro onpoca (YO)

Kakue Bonpocsl u3ydaet paszaen « JIEKTPOTEXHUKA

CBoliCTBa 3IEKTPUUYECKON SJHEPTUU
VcTOYHUKY 3JIEKTPUYECKON SHEPTUU
[ToTpeOuTenu 3MeKTPUIECKON IHEPTUU

VYcnoBHBIE 0003HAYCHUS 3JIEMEHTOB YJICKTPUYCCKOM 1ICTIH
O06o03HaYeHUs ¥ €IMHUIBI U3MEPEHUS DIEKTPUUECKUX BEITUUNH

Onpez[eneHHe QICKTPUYICCKOI'O ITIOJIA

CunoBas XApPaKTCPHUCTUKA SJICKTPUUICCKOI'O ITOJIA

OHepreTudeckasi XapakTepUCTHKA IEKTPUIECKOTO OIS
10 DNEKTPUYECKOE HAIIPSHKEHHE
11.I'pacduueckoe n300pakeHNnEe FAEKTPUIECKOTO OIS
12.TToteps nanpsixenus B JIDII
13.Cnoco6bl ymMeHbleHus notepu Hanpspkenus B JIDI
14.Ha3naueHue 3JIeKTpUUECKOM 1enu
15.951eKTponpoOBOTHOCTD BEIIECTB

17.®opmyina 3apsaa KOHIEHCATOpa
18.2neKTpoeMKOCTh KOHACHCATOpa

19.®opMmyna eMKOCTH IIOCKOTO KOHJEHCATOpa

20.Crioco0sI coeqMHEHUST KOHASHCATOPOB (OTPEICIICHNE, CXEMBbI, CBONCTBA)

1.1.2 3ananus pisg trexaudeckoro aukranTa (T1)

BAPHUAHT 1
O603HavYeHKE U €IMHUIIA U3MEPEHHUS

3apsna
O0o03HaueHNe U eIMHHUIIA N3MEPEHUS

Cwibl TOKA
O003HAUYEHHUE U €IMHUIIA U3MEPECHUS

MomHocTn

YcnoBHOE 0003HaUEHUE
IIpenoxpanurens

VcaoBHOE 0003HAYECHHE
Hctounuka 3J1C

VYcaoBHOEe 0003HAUEHHE
Karymku uHIyKTUBHOCTH

IIpuBecTn npumMepbl
[ToTpeOureneit

ANEKTPUYECKOU JHEPTUU
IIpuBect npuMepsl

BAPUAHT 2

PaboTsr

Hanpsoxenust
ConpoTtuBieHus
DIIEKTPUYECKOM JIAMITBI
Pesucropa
Konpencaropa
HcTounukos

ANEKTPUYECKOU JHEPTUU
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JIMDNEKTPUKOB [IpoBOgHUKOB

9. 3anucarb GOpMyJIbl
[Torepst momHOCTH [Toteps nHanpspKeHUs

10. 3ammcats GOpMYIbI
Conpotusnenus JIDIT MoiHocTH

1.1.3 Pacuetnble 3aganus (3agaun) (P3)
1. Paccunrars amekTpudeckyto nemnb, ecinu C1 = 30 mx®d, Cy = 10 MO,

Cs=15 mx®, U =30 B. Onpenemuts Cses, Q, U1, Uz, Us.
1 c2 ¢3

A

2. PaccumuTaTh anekTpruueckyro 1emnb, eciu C1 = 12 Mx®, Co = 24 Mk,

Cs= 8 Mk®, Us= 30 B. Onpenenuts Cow, Q, U1, Uz, U.
¢t c2  c3

i

3. PaccumuTaTh anekTpuyeckyo 1enb, eciu Ci1= 12 Mx®, Co= 6 MO,

Cs=4 mx®d, U=10 B. Onpeaenuts Cos., Q, U1, Uz, U.
c1 c2  ©3

o

12. Paccuntath 2JIEKTpUYECKYIO 11emb, eciau C1= 2 MkD, Co= 6 MKD,
Cs=4 Mk®, Us=10 B. Onpenemntsb Cyes, Q, Q1, Q2, Qs, U.

13. Paccunrtath a51eKTpudecKyto 1emnsb, eciau Ci1= 35 Mxd, Co= 25 mxd,
Cow= 70 Mx®, U1=20 B. Onpenenuts Cs, Q, Q1, Q2, Qs, U.

14. Paccuntarh 2JIEKTpUYECKYIO 11emb, eciau C1= 15 Mkd, Co= 20 MxD,
Cs=25 Mx®, U1=20 B. Onpenenuts Cow, Q, Q1, Q2, Qs, U.
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Tema 1.2 JjekTpuYeCKHE LIeNH NOCTOSSHHOTO TOKA

1.2.1 Bomnpocsl ang yctHoro omnpoca (YO)

Dnektpuueckas 1emnb. OnpeaeneHue

VYcnoBHbIE 0003HAYEHUS DJIEMEHTOB JIEKTPUUYECKUX LIeTIeH

O603HaueHHE U EIUHUIBI U3MEPEHHS DIIEKTPUUECKUX BETUUHH

OCHOBHBIE U BCTIOMOTaTEJIbHBIE JIIEMEHTBI JJIEKTPUUECKHUX 1eTen

BHyTpeHHHUI y4acTOK 3JIEKTPUUECKOMN LIETH

BHemHuii y4acToK 3J€KTPUUECKOMN LIETH

Cxema mpocTeuieit A3eKTPUIECKOM 1enu

DNEKTPOABIIKYIIAS CHUJIa UCTOYHUKA NTUTaHus (0003HaueHue, OnpeieieHIe,

eIMHHIIA U3MEepeHusi, hopMyria)

9. DnekTpuueckoe HampsHkeHue (0003HAUYCHHE, ONIPeIeTIiCHNE, CAMHNIA
u3MepeHus, hopmyna)

10.Cuna Toka (0003HaUYeHHE, ONIpeAeTIiCHNe, SAMHIIA H3MEpeHus, hopMyIa)

11.Conpotusiienue (0003HaUCHHE, ONpeeIeHNE, SAUHNAIIA U3MEPEHHUS,
hopmyna)

12.23nexTpon3aMepuTeNbHbIe TPUOOPHI 11 U3MEPEHUS TapaMETPOB
AIIEKTPUYECKON LIeTH

13.PexxumMbl pabOThI SJIEKTPUIECKOH 11eMu (YCIOBHUS U CXeMa)

14.3axon Oma nmst ydacTtka menu (onpenenenue, hopmyra)

15.3axon Oma niist 3aMKHYTOM 11en (ompenenenue, popmyia)

16.3axon /xoyns-Jlenmna (onpenenenue, hopmyra)

17.1TocnenoBaTenbHOE COEAMHEHUE PE3UCTOPOB (OMPEACICHUE, CXEMA,
CBOMCTBA)

18.ITapannenpHOE COEAMHEHUE PE3UCTOPOB (OMPEACIICHHE, CXeMa, CBOMCTBA)

NP

1.2.2 3ananus misg trexaudeckoro aukranTa (T1)

BAPUAHT 1 BAPUAHT 2
1. Enunuiia uzmMepeHus
3apsia PabGoThl
2. Enunanna usmepeHus
Cuuibl TOKa Hanpsoxenus
3. _Enunwuna nsmMepeHus
MomHocTr CornpoTusineHust
4. YcnoBHoe 0003HaYCHUE
[Ipenoxpanurens DIIEKTPUYECKOM JIAMIIBI
5. YcioBHOE 0003HAUCHHE
Nctounuka 3/1C Pe3ucropa
6. YcioBHOe 0003HaUCHHE
Karyiiku uHIyKTUBHOCTH Konnencaropa
7. IlpuBectu npumepbl
[ToTpebuTeneit HcTounukos
AIIEKTPUUYECKON SIHEPTUU AIIEKTPUUECKON SHEPTUU
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8. Hauepturh CXeMV M 3a0KCaTh CBOMCTBA COSIIMHEHUS

3 pe3ucTopa COeINHEHBI 3 pe3ucTopa COeINHEHBI
IIOCJIE0BATENBHO napajuiesIbHO

9. 3anucath hopmyabl

IToreps momHOCTH [Toreps HanpsKeHUs
10.3anucarb GopMyibt

3akoH Oma 3akoH Oma

JUISl y4acTKa LENn JUIS 3AMKHYTOM LIeTIH

1.2.3 Pacuernble 3aganus (3amaun) (P3)

1. PaccunraTh 31eKTpUYECKyIO 11enb, eciid R1=5 Om, R2=30 Om, R3=15 Owm,
Uz =90 B. Onpenenuts U, Ry, |, 11, 12, 13.

2. PaccumuTaTh 3JeKTpUUECKYIO 11emb, eciii R1=2 OMm, R2= 24 OMm, R3=12 Owm,
U, = 60 B. Onpenenuts U, Ry, |, 11, I2, 13.

5. Paccuurath 3aeKTpuYecKyto 1enb, eciii R1=30 Om, R2= 5 Om, R3=10 Owm,
U, =20 B. Onpeaenuts U, Ry, I, 11, I2, 13

6. Paccuntath anexkTpuyeckyto 1ernsb, eciii R1= 10 Om, R2=3 OMm, R3=7 Owm,
U1 =40 B. Onpenenuts U, Ry, |, 11, I2, 13.

R2
O * T

R? [] R3

=
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1.2.4 Jlaboparopusbie padoTsl (JIP)

JIABOPATOPHAS PABOTA Ne 1
TEMA: «IIPOBEPKA 3AKOHA OMA /IS YYHACTKA LHEIIN

HEJIb PABOTbBI: OnbITHEIM MyTeM yCTaHOBUTH 3aBUCHMOCTb BEJIMYHMHBI CHIIBI

TOKa Ha YIAaCTKC LOCIIN OT BCIIMUYMHBI HAITPSKCHUA U COIIPOTUBJICHU .

OcsauBaemble komnerennun: OK 01, OK 02, IIK 2.3
1. Heobxoammoe o00py10BaHNE U TPHUOOPHI:

Texanueckue e€Ha Knacc
Ne | HaumenoBanue 3aB. Ne Tun 1
JTAHHBIE JIEJIEHUSA | TOYHOCTU
1 | AmMmepmer
PMETP 0-10A
MMOCTOSHHOTO TOKAa
2 | BoampT™mer
P 0-200B
MOCTOSIHHOTO TOKa
3 | Peocrar
4 | Marazud
. 0—-400 Om
CONPOTHUBIICHUH

2. CobepuTte >IEKTPUUECKYIO IIENb U3 UICTOYHHUKA TOKA, aMIIEpMEeTpa, peocTrarta,
Mara3vHa CONpPOTUBIEHUH U Kitoya. [lapanienbHo Mara3uHy ConpoTUBICHUIN
MPUCOEIUHUTE BOJIBTMETD.

3.

Xoxa paboTsl:

OmnmiT 1: I/ICCJ'ICI[OBaHI/IC 3dBUCHUMOCTH CHJIBI TOKa OT HAIIPSAKCHHA HAa JAHHOM

Y4aCTKC ICIHU IMPHU IMOCTOAHHOM 3HAUYCHHUU COIIPOTUBJICHU.

BxitounTte WMCTOYHMK NUTaHUS. YCTAaHOBUTE HAa Mara3MHe CONPOTHUBICHUHN

3HaueHue conportusieHus, papHoe 200 Om. IIpu momomm peocrata AOBEAUTE

HaIpsKEHUE Ha 3aKMMax Mara3smHa conpoTuBiieHui a0 5 B, 3arem g0 10 B u

T.JI. ¢ waroMm 5 B. Ilpu KaXa0M 3HAYCHUN HANPSHKEHUS U3MEPSIATE CUITY TOKA,

U pe3yJIbTaThl 3aNMChIBaiTEe B Tabnuiy 1.

Tabmauma 1

U (B) 5

10

15

20

25

30

1 (A)
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OmnbiTr 2: HccnenoBaHWe 3aBUCHUMOCTH CHJIBI TOKa OT CONPOTHUBIICHUS Ha
JTAHHOM y4acTK€ LIETH IPU MOCTOSIHHOM 3HAYCHUU HAIPSYKESHMUS.

Bxirounte uctounuk nutanus. [Ipu moMmonim peocrara 10BEAUTE HANPSIKEHUE
Ha 3a)XUMax MarasuHa comnpotuBieHuid 10 30 B u mognepxuBaiTe e€ro
HEU3MCHHBIM. Y CTAaHABJIMBAWTE Ha Mara3uHe CONPOTUBICHUN 3HAYCHUS
conpotusienuit 25,50,75 Om u T.4. Ilpu KaxJ10M 3HAYEHUU COMPOTUBIICHUS
M3MEPSNTE CUITy TOKA, U PE3yJIbTaThl 3alUChIBAlTE B TAOIHUITY 2.

Tabnuia 2
R (Om) 25 50 75 100 125 150 175 200
I (A)
[lo naHHBIM ONBITOB MOCTpPOWTE B MacmiTabe Trpaduku 3aBUCUMOCTEN
I=fU) u | =f(R).

Cnenaiite BBIBOJ IO MPOAEIAHHOMN padoTe.
KOHTpOJIBHBIE BOIIPOCHI:

1. Onpenenenue 3akona Oma aJ1s1 yyacTka Ielu.

2. Omnpenenenne cuiibl Toka. OO03HAYCHUE U €TUHUIIA U3MEPEHHUS.

3. OmnpenaeneHue JIEKTPUICCKOT0 HanpspkeHUs. O003HAUYCHUE U SAMHUIIA
U3MEPCHUS.

4. Omnpeaenenue conpotuBincHus. O003HAUYCHUE U AMHUIIA U3MEPEHUS.

Jlureparypa:

NBanos N.U., ConoBbeB I'.1., @posioB B.fl. DnekTpoTexHHKa U OCHOBBI
ANeKTpOHUKU: YueOHuk. — 11-e uzn., crep.- CII6.: U3znarenscTBo «JIanby,
2021. -736¢.: un. — (YueOnuku it By30B. CrieriuanbHas JuTeparypa).

JIABOPATOPHAS PABOTA Ne 2
TEMA: «MCCJEJOBAHME HEIIN IIOCTOAHHOI'O TOKA C

HNOCIIEAJOBATEJIBHBIM U MTAPAJIVIEJIBHBIM COEJJUHEHUEM
PE3UCTOPOB»
HEJb PABOTbI: BeinogHuTh Bce BUALI COCAUHEHUM, CHATh ITOKa3aHUS

npubopoB. Hayuutbcsi paccuuThiBaTh MapaMeTphbl KaXkI0W CXEMBI.

OcBamnBaembie kommerenuu: OK 01, OK 02, I1IK 2.3
1. HeobOxoaumoe 000py10BaHNE U TPHUOOPHI:

Texauueckue [lena Knacc
Tun

No
Haumenosanue 3asB. No JaHHBIC JACJICHUS | TOYHOCTH

1 | Amnepmerp
MIOCTOSTHHOTO TOKa
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Amnepmerp
ITIOCTOSTHHOTO TOKA

3 | Ammepmertp
MOCTOSTHHOTO TOKa
4 | BoabT™meTp

ITIOCTOAAHHOI'O TOKa

2. Tlopsmox BeIMONHEHUS PaOOTHI.
O3HaKOMUTHCS C MPUOOPAMU U 3aHECTH B TAOJIUIY UX TEXHUUYECKUE JaHHbBIE.

Cobpath cxemy. [lociie nmpoBepku mpemnogaBaTeseM CHIATh TOKa3aHus MpUOOPOB

Y 3aHECTU B COOTBETCTBYIONTYIO Tabnuiy. Haititu no hopmynam HyKHbIE

apaMeTpBhl.
a) MOCIIe0BaTEIbHOE COCTUHCHHE:
R1 R2
A
No I1 I2 losw | Ui Uz |Uoem | R1 | R2 | Rosm | P1 | P2 | Posu
A A A B B Om | OM | Om Bt | Bt Bt
Ri= U1/l;, Ro=Ua/l2, Rosu.= Uosu/losu., P1= U1*1l1, P2= U2*12, Posu. = Uosu. * lou.
0) mapasuieIbHOe COCTUHCHHE:
R1 RE
Ne | Uoow | U1 | U2 1 l2 | losw | R1 | R2 | Roow | @ P1 | P2 | Posu
CM
B B B A A A | Om | OMm | OM Br | Br | Br
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Ri=U1/ly, Ra=U2/l, Rosu.=Uosu./lo6u., Pi=U1*l4, P=U>*1>,
P06m. = U06H1-*|06H1-1 g = 1/R06H1.

Cnenaiite BBIBOJ 11O MPOACIAHHON padoTe.

KoHTpoJibHBIE BOIIPOCHL:

1.

ok owd

Kakoe coenuHeHne pe3ucTOpOB HAa3bIBAETCS MOCIIEI0BATEIbHBIM.
CaoiicTBa?

Kak M0XHO onpeenuTh CONMPOTUBIIEHUE PE3UCTOPA?

Kakoe conpoTuBieHNE HA3bIBAETCS SKBUBAJICHTHBIM? YUeMy OHO paBHO?
Kakoe coeamHeHne pe3ucTopoB Ha3bIBACTCS MapaiuieibHbIM. CBOMCTBA?
Uto Ha3bIBAETCS MPOBOJIUMOCTHIO?

Kak pacnipenensrorcst TOKA 1 HANPSHKEHUS B LEMH C TapaijIeIbHbIM
COEIMHEHUEM PE3UCTOPOB?

Jluteparypa:
Nanos NU.N., Conosses ['.1., ®pono B.Sl. DnekTpoTexHUKAa U OCHOBBI
AIEKTPOHMKHU: YueOHuk. — 11-e uzn., crep.- CII6.: M3marenscTBo «JIaHbY,
2021. -736¢.: un. — (YaeOnuku 11 By30B. CrieriuanbHas TUTepaTypa).

Tema 1.3 DJIeKTPOUATHETH3M

NoOkodPE

oo

9.

1.3.1 Bompocs s yeraoro ompoca (YO)

OmnpeaeneHue MarHuTHOTO TOJIsS

W cToYyHMK MarHUTHOTO TOJIS

[TpaBuiio OypaBumka

CuiioBbI€ TUHUHA MAarHUTHOTO TOJIS

MarnautHas UHAYKIMS (oripeaenenrne, 0003HaueHne, eAMHUIA U3MEPEHUS)
MarauTHbIl TOTOK (OTpeaenenrne, 0003HaueHne, eANHUIA U3MEPEHU)
MarnuTtHast IpOHHUIIAEMOCTH (onpeiesieHne, 0003HauYeHNe, €IMHUIA
U3MEPEHUs)

Hanps>keHHOCTh MarHUTHOTO 1OJIs (ompeaesieHre, 0003HaUYeHHE, €IMHUIA
U3MEPEHUs)

HamarununBanue peppoMarHuTHBIX MaTepUaIoB

10.MexaHnudeckoe AeicTBHE MAarHUTHOTO OIS
11.@opMyna 37€KTPOMArHUTHON CHIIBI
12.TTpaBusio jeBoit pyku

13.MuayKimoHHOE eHCTBUE MAarHUTHOTO TOJIS
14.®opmyna DJIC uaayKIIMU

15.1IpaBuiio npaBoi pyKu

16.BuxpeBbie TOKH

17.TToTokocueIEHHE U MHIYKTUBHOCTh KaTyIIIKU
18.5IBnenne caMOMHIYKIUU

19.fIBnenne B3aUMOUHYKIHH
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1.3.2 3amanus uig rexanyeckoro aukranta (T]1)

Bapuanr 1

Bapuanr 2

1. Onpenenenne MarHUTHOTO MOJIS

1. [IpaBuno OypaBunka

2. O003HayYeHUE U eIUMHMIIA U3MEPEHUS
MarHUTHOW WHIYKITHH

2. OmpeienieHre U eAMHUIA U3MEPEHUS
a0COJIFOTHOM MAarHUTHOM
MIPOHMIIAEMOCTH CPEIbI

3. O603HaYeHHE U €IMHULIA U3MEPEHHUS
MarHUTHOTO TIOTOKA

3. O603HaYeHHUE U €IUHULIA U3MEPECHHUS
HANPSOKEHHOCTH MAarHUTHOTO TIOJIS

4. OnpefienieHne ANEKTPUUECKOTO
reHeparopa

4. OnpeieneHne dIEKTPUIECKOTO
JBUTATEIISI

5. Kakoe npaBuiio ucnosb3yercs mnpu
pellIeHUH 33a]auu, U KaKasi BeIMUYnHA
OTIpeIeNIIeTCs, €CIH 3a]JaHa MOJIEINb
3JIEKTPUYECKOTO JIBUTATEIS

5. Kakoe npaBuiio ucnosb3yercst npu
pELlIeHUH 3aJ1auu, U KaKas BeTMYMHA
OIIpEIeNAETCS, €CIIH 3aJJaHa MOJIEb
AIIEKTPUUECKOr0 FreHepaTopa

6. [IpaBuiio npaBoii pyku

6. [IpaBuio neBoii pyku

7. Ecnu B MarHUTHOE MOJIE€ TIOMECTUTD
MIPOBOJIHUK U MEPEMEIIATH MPOBOIHUK C
ONPENECIEHHON CKOPOCTHIO,
TO..(TIPOJOJIKUT )

/. Ecnu B MarHUTHOE 1OJIE TOMECTUTD
MIPOBOJAHUK U MPOMYCTUTH 10
MPOBOJAHUKY TOK OT BHEIIIHETO
MCTOYHUKA MUTAHUSA, TO..(TIPOJOJKUTD )

8.0mpenenutb MOEIb SJIEKTPUUECKON
MAaIllMHbI U HAIIPaBJICHUE
3JIEKTPOMArHUTHOM CHUJIBI

Bl

8. OnpenenuTh MOAEIb 3IEKTPUUECKOM
MalrHbl 1 Hanpasienue J/[C

o

HUHAYKIOUU

9. Onpenenutb MOJIEb IEKTPUUECKON
MalnuHsbl 1 Hanpasiaenue J/1C
VHTYKITUH

10. OnpeaenutTh MOJICIb
AIEKTPUYECKON MAIIUHBI U
HaIlpaBJIEHUE 3JIEKTPOMArHUTHOW CUJIbI
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Tema 1.4 DjekTpuuyecKue Nenyv NepeMeHHoro Toka

oW

o

8.

9.

10.YrmoBas ckopocTh (onpeneneHue, 0003HaYCHUE, CIMHAIIA H3MEPCHIS )

1.4.1 Bonpocsl aig yctHoro omnpoca (YO)

[TepemeHHBII TOK (OnpeieTIeHuE)

M cTOYHUK IEPEMEHHOTO TOKa

['padux nepemMeHHOro Toka

[Tpeumy1iecTBa epeMEHHOIO TOKa

MrHoBeHHOe 3HaueHue Toka, J/1C, HanpskeHus (onpeaeseHue,
0003HauY€HUE, €IMHULIA U3MEPEHHUS)

AwmiutynHoe 3Hadenue Toka, J/1C, nanpsikeHus (onpeseneHue,

o003HavYeHUE, €ANHULIA U3MEPEHUS)

HelictByroniee 3HaueHue Toka, JJC, HanpsikeHus (onpeaeieHue,

o003HaueHue, CAMHAIIA U3MEPEHUs, hopMyIIa)
[lepuon (onpenenenue, 0003HaYEHUE, SUHUALIA U3MEPEHHS)
Yacrora (onpenenenue, 0003HaUeHUE, €UHUIIA U3MEPEHUS)

11.®a3a nepemennoro Toka. Casur (a3 (onpeaeseHue, 0003HaUYCHHE, CAMHUIIA

U3MEpEHNs)

12.0co0eHHOCTH AIEKTPUUECKHX LETel MEPEMEHHOr0 TOKa
13.Pe3onaHc HanpsoKeHUH

14.Pe3oHaHC TOKOB

15. AxTUBHas, peaKTUBHAS U MOJHAS MOUTHOCTH
16.Koa¢dpumueHT MOITHOCTH

1.4.2 3ananus uig texanyeckoro aukranta (T]1)

BAPUAHT 1 BAPUAHT 2

Janucatb GOPMYVIIbI
NHnykTUBHOE HaNpsHKEHUE

3amnucars HOPMYIIbI

EmMKocTHAass MOIITHOCTB AXTHBHAsI MOIITHOCTh
3anucaTth (hOPMYJIbI

PeakTnBHAsT MOIITHOCTH ITonHast MOIITHOCTH
3anucath (HOPMYIIBI

AKTHBHOE HaNPSIKECHUE OO6muiee HaNpsiKEHNE
OmnpeneneHue ['paduxk

MePEMEHHOT0 TOKa MEPEMEHHOr0 TOKa
OmnpeneneHue

ITepuon Yacrora
OnpenencHue

MrHoBeHHOE 3HAaUCHUE AMIUTUTYTHOE 3HaUYCHHUE

HaIpsHKEHUS TOKa
OmnpeneneHue

YrnoBasi CKOpOCTb Hauanpnas ¢asza

EMkxocTHOE HaNpsKCHUC
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9. 3anucars HOPMYIbI
MrHOBEHHOE 3HAUEHHE TOKA

10. Eauauna nsmepeHus
[Tepuon

11. EjauHuna usMepeHus
HauanwsHas ¢aza

12. 3ammcarb GpopMyIibl
PeakTuBHOE MHAYKTUBHOE

COIPOTHUBIICHUE

13. 3anmcarb hopmybt
PeakTrBHOE CONPOTUBIICHHE

14. HauepTuTh TPEYTrOJIbHHUK
ConpoTtuBneHuit

15. 3anwmcarsb
YcnoBus pe3oHaHca

HaNPsKECHUN

MruoBenHoe 3HaueHue JJ[C
Yacrora
YrioBasi CKOpOCTh

PeakTuBHOE EMKOCTHOE
COINPOTHUBIICHUE

[TonHOE conpoTHUBIEHUE
Hanpsoxenui

dopMmyJia pe30HAHCHOM
YaCTOThI

1.4.3 Pacuernbie 3aaanusd (3anauun) (P3)

1. PaccumuTaTh 35eKTpruUecKyto 1emnb, eciau R=3 Om, XL=6 OmM, XC=2 Owm,
QL=600 BAp. Onpenenuts Z, |, U, UR, UL, UC, P, Q, S. [TocTpouTs BEKTOPHYO
JTUarpaMMy.
R L CI—O

o_:_fW\_l
2. PaccumTaTh 35ekTpuueckyto nenb, ecii R1=3 OM, R>=4 Owm, XL=8 Owm,
XC1=3 Om, XC2=5 Om, UR2 =8 B. Omnpenenuts Z, |, U, UR, UL, UC, P, Q, S.
[TocTpouTh BEKTOPHYIO AHArpamMMy.

o1 C +l—o
| S—

3. Paccuurats anexkTpuyeckyo 1ernb, eciu R=3 Om, XC=4 Om, U =30 B.

Omnpenenuts Z, |, UR, UC, P, Q, S. [TocTpouTh BEKTOPHYIO JUATPAMMY.
¢ R

L5

4. PaccumTaTh dJIeKTpUUECcKyto 1emnb, eciu R=3 Om, XL=4 Om, UL =20 B.
Omnpenenuts Z, |, UR, U, P, Q, S. IlocTpouTh BEKTOPHYIO IHATPaMMYy.
L R

L —oO
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1.4.4 Jlaboparopusbie padoTsl (JIP)

JIABOPATOPHAS PABOTA Ne 3
TEMA: «MCCJIEJOBAHUE HEIIN IIEPEMEHHOI'O TOKA C

HOCJIEAOBATEJIbBHBIM COEAUHEHUEM AKTUBHOI'O
COIPOTHUBJIEHUA N HTHAYKTUBHOCTHU

HEJIb PABOTDbI: OnbITHEIM ITyTEM POBEPUTH OCHOBHBIE CBOMCTBA LIETIH

IIEPEMCHHOI'O TOKaA, O6J'I&,Z[3IOIHCI>1 AKTHUBHBIM COIIPOTHUBIICHUCM U

HHAYKTUBHOCTBIO.

1. OcamBaemniec komnereHimu: OK 01, OK 02, IIK 2.3
2. Heobxoaumoe o00py1oBaHUE U TPUOOPHI:

Texuuueckue [lena Knacc

Ne Tun

HaumenoBanue 3as. No JaHHBIC JeNICHUsI | TOYHOCTHU
1 | Karymka

WHIYKTHBHOCTH C

CepIACYHUKOM
2 | Ammepmerp 0-10A

MIEPEMEHHOTO TOKa
3 | BombTMeTp mepemMeHHOTO 0-200B

TOKa
4 | BarTMmeTrp nepeMeHHOTro 0-187.5 Br 1.25 Br 05

TOKa

2. Tlopsiiok BHITIOJIHEHHS PaOOTHI:
CobepuTte MeKTPUYECKYIO 1EMb [0 CXEME B CIEIYIONIEM MOPSJIKE:

*U

)

. Xox padoThI:

1508

1. VYcraHoBuUTH aMIiepMeTp B PEKUM aMIIEPMETPA IEPEMEHHOI0 TOKa C MPEAEIOM

uzmepenus 10A.

2. YCTaHOBUTH BOJIBTMETP B PEKUM BOJBTMETPa MEPEMEHHOTO TOKa C MPEAEIIOM

n3mepenus 200 B.

ook~ w

VY CcTaHOBUTH 33JJaHHbIE MPENOAABATEIEM MapaMeTPhl Ha OJIOKE CONPOTHBIICHHM.
[TpenbsaBUTh COOpaHHYIO CXEMY JUIsl MPOBEPKHU MPENOIaBaTENIO.

BxirounTh cTarimoHapHbIi UICTOYHHK ITIEPEMEHHOTO TOKA.
CHATb MOKa3aHus MPUOOPOB MPH CIAEAYIOIIHUX YCIOBUAX:
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1. CEpACYHUK BBEJICH B KaTYIIKY MOJHOCTHIO;
2. CEpPACYHUK BBEJICH B KATYIIKY HAIOJOBUHY;
3. CEepACYHUK U3BJICYEH U3 KATYyLIKHU.

7. Pe3ynbTaThl U3BMEPEHUN 3amucaTh B Ta0JUILY.

[Tokazanust npuOOpoB Pesynbprarsl pacueToB
N | U I P Z | R | Xe| L |cosp |[Ur|UL| Q S
B A Bt OmM | Om | Om | I'H - B | B | BAp |BA

1
2
3

8. BBIKIIOUHUTH CTALIMOHAPHBIM HCTOYHUK MUTAHUS.

9. Ilo nony4eHHbIM 1aHHBIM BBIYUCIIUTE:

u.
- IOJIHOE CONPOTHUBIIEHHE KaTymKn Z = I—,
P
- aKTMBHOE CONPOTHMBJIEHHE KaTymku R = 5
I
_ 2 2y.
- UHYKTUBHOE conpoTunenue katymku X | =+/(Z° —R%);
XL

- UHAYKTUBHOCTh Karymku L = E’ rae f = 50 ['u- yacTora mepeMeHHOTo

TOKA,

- K03 urmeHT MontHOCTH 1teru ~ COS 0=—,

- NajieHue HanpshKeHust Ha aktuBHOM comporusieHnn Ui = | * R;

- IaJICHAE HAIIPSDKCHMS Ha MHIYKTHUBHOM conpotuBienun U =1% X ;

- peaktuBHyI0 MomuocTE Q= | 2% X L
- monnyro mMomHocTs nemn S =U * |,

10. Pe3ynbraThl pacueToB 3anucarh B TAOJIUILY.
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11. [Ins nmepBOro oneIta NOCTPOUTH TPEYTOJIBHUK CONTPOTUBIIEHUMN, 111 BTOPOTO —
TPEYTOJbHUK HANPSKEHUM, JJIsi TPEThEro — TPEYTrOJIbHUK MOIIHOCTEH;
BEKTOPHYIO AUArpaMMy HaNpsKEHUN JJIsl TPEThero omnbitTa. Bee moctpoeHus
BBITIOJIHUTH B MacITaoe.

12. Cnenatb BBIBOJ 1O padoTe.

KoHTponbHBIE BOITPOCHI:
1. OcobenHocTu 1ienel nepeMeHHOro ToKa.
2. Tlonstue kodpduneHTa MOIIHOCTH LIETIH.
3. Iopsaok mocTpoeHust BEKTOPHOU JUArpaMMBl.
4. TlonsiThe 0 pe30HaHCE HANPSIHKEHU.
Jlureparypa:

NBanos U.N., Conosses I'.1., ®ponos B.Sl. DnekTpoTexHUKa U OCHOBBI
ANEKTPOHUKH: YueOHuk. — 11-e uzn., crep.- CII0.: U3narensctBo «JIaHby,
2021. -736¢.: ni. — (Yuebuuku 11 By30B. CrierianbpHasi TuTepaTypa).

Tema 1.5 Tpexda3uble nenu

1.5.1 Bomnpocsl 1 yetHoro onpoca (YO)

Tpexdasznas cuctema (onpeaeneHue)

[IpeumyiecTBa Tpex(a3zHbIX CUCTEM

CoenuHenne o0OMOTOK reHepaTopa 3Be3/10H (omnpeneneHue, cxema

COCTMHEHUS )

Posnp HyneBoro nposona

da3zHble HanpsoKeHUs (onpeneseHue U 0003HauYeHUE)

Jluneitnpie HanpspKEHUA (OTpeiesieHue 1 0003HAYEHUE)

Tabauiia cTaHIapTHBIX HAMPSAKESHUI

CooTHomieHust Mex1y (Da3HbIMU U JTUHEUHBIMU TOKAMU U HAMPSKEHUSIMU

MIpU COEAMHEHUHU MPUEMHUKOB SHEPTUHU 3B€3/10M C HYJIEBBIM IMPOBOJIOM

9. CoenuHeHne 0OMOTOK F'eHEpaTOpa TPEYyTOJILHUKOM (OMpeeIeHHE, CXeMa
COCIMHEHUS )

10.CooTtHomeHus Mexay (pa3HBIMHU ¥ TUHEHHBIMU TOKAMU U HANPSDKCHUSIMHU
MPU COCAMHEHUU MPUEMHUKOB SHEPTUU TPEYTOJILHUKOM

W

N bk

1.5.2 Pacuernbie 3aganus (3agaun) (P3)
1. PaccunTaTh 2JIEKTPHUECKYIO IETh M, IIOCTPOUB BEKTOPHYIO TUArpPaMMy,

OIIPCACIINTD TOK HYJCBOI'O IIPOBOIA
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XA =10 Ow

0 Re =5 Owm
+4° Rc=40m
Xc=30m
¢ Ur=380B

&

B Ia, I8.1c, lo -?

C

2. PaccumuTaTh 3JEKTPUUYECKYIO LIENb U, IOCTPOUB BEKTOPHYIO JUarpammy,
OIIPENEIIUTH JINHEUHBIE TOKU

RAB =8 Om
o XAB =6 OM
S o

XBC =5 Om

Q_(F & Rca=3 Om
X5C Xca=40m

c 1 B Ui =380 B

IA, IB, IC - ?

1.5.3 Jlaboparopusbie padoTsl (JIP)

JIABOPATOPHAS PABOTA Ne 4
TEMA: «MCCJEJOBAHUE PABOTBI TPEX®A3HOM LIEINU ITPU
COEJMHEHUU NOTPEBUTEJIEN «3BE3/101»
HEJIb PABOTDI: [IpaktueckuM NyTEM NPOBEPUTH COOTHOLIEHUS MEKIY
AIEKTPUUECKUMU BEIMUYMHAMHU B 1M 3-X (a3HOT0 TOKA P COSTUHEHUU
IIPUEMHUKOB SHEPTUU 3BE3/IOMU.
OcBauBaemsie komnerennuu: OK 01, OK 02, I1K 2.3
1. Heobxoammoe 060pynoBaHKe U MPUOOPHI:

N Texanueckne [lena
o

Tun
HanmenoBanue 3aB. No JTAHHbIE JETICHUS

Kiacc
TOYHOCTH

1 | 4 amnepmetpa ~ |

2 | Bomptmerp ~ |

2. [TopsiioK BBIMOTHEHUS! paOOTHI:
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1.CobepuTte cxemy cOriacHO PUCYHKY:

A ®—

Ra
—O-—

Re
c g @ _I

Rc
og_/_g_'r

2.Ilocne mpoBepku CcOOpaHHOM CXEeMbl MPENojaBaTelieM YCTAaHOBUTE
paBHOMepHYI0 Harpy3ky (a3 (RA=300 Om, RB=300 Om, RC=300 Ow). Ilpu
OTKJIFOYEHHOM HYJIEBOM IPOBOJE M3MEphTE (pa3Hble W JIMHEWHbIE HANPSIKEHUS U
TOKH. Pe3ynbTaThl U3MEPEHHI 3aMIIUTe B TA0IHITY (OIBIT — 1).

3.3aMKHHTE LEeMb HYJEBOIO NIPOBOJA U yOEIUTECh B TOM, YTO MPUCOEAUHEHHUE
HYJICBOTO TPOBOJIa HE BHECET KaKUX-JIMOO M3MEHEHUW B PEKUM pPabOTHI IICIH.
[Toka3anus mprOOPOB 3aMUIIUTE B TAOIUILY (OIBIT — 2).

No
[Tokazanus npruOOpoB [Ipumeuanne
la|le | lc | lo [Ua|Us|Uc|Uas | Usc |Uca
A |A A |A |B |B |B B B B
1 PaBHOMepHas Harpy3ka 6e3
HYJIEBOTO MPOBOJIA
2 PaBHOMEpHas Harpy3ka c
HYJIEBBIM TPOBOIOM
3 HepaBHoMepHas Harpy3ka
0€3 HyJIeBOro MPOBOJA
4 HepaBHoMmepHas Harpyska ¢
HYJIEBBIM TPOBOIOM

4.Co3naiite HepaBHOMEpHYIO Harpy3ky ¢a3 (RA=200 Om, RB=300 Owm,
RC=400 OM) u npousBeauTe NEHUCTBUA, YKa3aHHbIE B MyHKTax 2 U 3 ONUCAHMUS.
[Tokazanus mpuOOPOB 3aNUIIKUTE B TAOIUILY (ONBITHI 3 U 4).

5.0TKIJIFOYNTE UCTOYHUK ITUTAHUS.
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6./lns1 4-ro omblTa MOCTPONTE B MaciiTabe BEKTOPHYIO JHAarpaMmy TOKOB U
HanpspkeHuil. ['paduyeckuM mnyTéM ompeaeiauTe TOK HYJEBOro IMpoBoJa U
CPaBHUTE €0 3HAYEHHUE C TOKA3AHUSIMU TPUOOPOB.

7. Paz0epure cxemy U IPUBEIUTE B MOPSIOK pabouee MECTO.

8. CnenaiiTe BBIBOJIBI IO paboTe.

KoHTpOJIbHBIE BOIIPOCHI:

1. IpeumymiecTBa Tpexda3HOH CUCTEMBI B CPABHEHHUH C OJHO(DA3HOIA.
2. COOTHONICHHS] MEXIy JIMHCWHBIMA W (a3HBIMA TOKAMH U HaIPSKECHUSIMA
MIPY COSTUHEHUN TTPUEMHUKOB SHEPTUH «3BE30M» U «TPEYTOITHHUKOM).
Jluteparypa:
NBanos N.U., Conosbes I'.1., ®ponos B.SI. DnekTpoTexHUKa U OCHOBBI
ANEKTPOHUKHU: YueOHuk. — 11-e uzn., crep.- CI16.: M3naTenscTBO «JlaHby,
2021. -736¢.: un. — (YueOnuku jyist By30B. CrieruaibHas JuTeparypa).

JIABOPATOPHAS PABOTA Ne §
TEMA: «MCCJEJOBAHUE PABOTHI TPEX®A3HOMH LIENIU ITPU
COEJIMHEHUU INOTPEBUTEJEN « TPEYTOJIbHUKOM»

HEJIb PABOTDI: IIpaktnueckuM nmyTéM MPOBEPUTH COOTHOLIECHUS MEXKILY
AIIEKTPUUECKUMH BETMYMHAMH B IIETH 3-X (a3HOTO TOKA NP COSTUHEHUHN
MPUEMHHUKOB SHEPTUU TPEYTOJIBHUKOM.

OcBauBaembie komnereHuu: OK 01, OK 02, IIK 2.3

1.HeoGxoaumoe 000opy10BaHUE U TPUOOPHI:

No HaumenoBanue 3aB.Ne | Tun Texuuueckue Hena Kaace
JaHHBIC JCIICHUA TOYHOCTHU
1 Tpexda3Hblil HCTOYHUK Uy=30B
IIEPEMEHHOI0 TOKA Unr=52 B
AMOepMeTp NePEMEHHOTO
2 PMELD TP 0-10A
ToKa (6 1mT.)
BosnbsT™MeTp nepeMeHHOTO
2 b 1P 0-200 B
TOKa
MarasuH conpoTUBIICHUI
3 P 0-200B
(3 m.)
2. Tlopsaok BeIMOIHEHUS! PaOOTHI:

1.0Onpenenuts pazmenienue npudopoB Ha ctojie. CoOpaTh ANEKTPUUECKYIO
enb 10 CXeMe:
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2. BeicTaBUTH MpeIeIibl UBMEPEHUST U3MEPUTEIBHBIX MPUOOPOB.

3. YcTaHOBUTH Ha Mara3uHax CONPOTHBIICHHUH 3aaHHbIC TapaMeTpsl Z.

4. IpeabsiBUTH COOPAHHYIO ANEKTPUUECKYIO CXEMY MPENoIaBaTeto s
POBEPKH.

5. Bximtounths aBTOMAT nepeMeHHoro Toka. CHATh Moka3zanus mpuoopos la, s, Ic,
laB, Iec, lca; U3MEpUTDH TTEPEHOCHBIM BOJIBTMETPOM HarpsikeHue reaepatopa Uag,
Usc, Uca (ocBOOOAMB OAMH W3 TPUOOPOB), JJISI YETHIPEX OIBITOB, PE3yJIbTaThI
W3MEpPEHUI 3amucaTh B TaOIHUILy.

[IpumeyaHnue:

a) MEePBBIN OMNBIT — HArpy3Ka cUMMeTpuuHas Zag=Zpc=ZcAa.

0) BTOpOM ONBIT — HAarpy3ka HecUMMeTpuuHas Zas#Zsc#FZcA.

B) TPETUI ONBIT - OOPBIB OJHOTO U3 (ha3HBIX TPOBOJOB Zas=Zsc; Zca=0

T') YETBEPThIN OMBIT — Harpy3ka cumMmerpuuHas Zag=Zpc=Zca (0OpBIB OJTHOTO U3
JUHEHHBIX TIPOBOJIOB).

6. [l BTOpOTO OIBITa TOCTPOUTH B MAcIITa0e BEKTOPHYIO JUArpaMMy TOKOB H
HaIPSKEHUM.

7. Caenath BBIBOJ IO MPOJIEIaHHOM padoTe.

. PesynbTaTel
Pe3ynbTaThl H3MEPEHHIH _
BBIUHCIICHUH
Ne | Harpyska P
n/n Uag |Usc |Uca | la |l |lc | las | Iec | Ica | Pas | Pec | Pca
B |[B |[B |A|A|/A|A |A |A |Br |Br |Br |BT
ZpB=
1. | Zac=
Zca=
ZaB=
2 Zpc=
Zca=
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ZpB=
3. |48c=
Zca=

ZaB=
4. |Zec=

Zca=

KOHTpOJIBHBIG BOIIPOCHI:

1.Kakoe coenuaeHne Tpex(pa3HOU IeNH Ha3bIBAIOT COSTUHECHUEM B
TPEYTOJIbHHUK.
2.Yemy paBHO OTHOLIEHHUE IPHU COEAMHEHUH B TPEYTOJbHUK: JINHEWHBIX U
(a3HbIX HANPSHKEHUM, TMHEHHBIX U (Pa3HBIX TOKOB.
3.Kak onpenensercs IMHEMHBIN TOK IPY CAMMETPUYHON U HECUMMETPUYHON
Harpyske.

Jlureparypa:

NBanos N.U., ConoBbeB I['.1., ®posnoB B.Sl. DneKkTpoTeXHUKA U OCHOBBI

ANEKTPOHUKHU: YueOHuk. — 11-e uzn., crep.- CII6.: MU3narenscTBo «Jlanby, 2021.

-736¢.: ui. — (Yuebnuku ais By30B. CrienpaiabHas JUTEpaTypa).

Tema 1.6 DaekTpryecKue u3MepeHunst
1.6.1 Bompocs! ans yctHoro omnpoca (YO)
DnexTpudeckoe u3MepeHue (ornpeaeseHue)
DneKkTpou3MepUTENbHBINA TPUOOP(OTIpeesieHne)
TpeOoBaHus, MPEABSIBISIEMBIC K JIEKTPON3MEPUTEIHHBIM MPUOOpaM
[TorpemHocTn U3MEPEHUM
N3mepenne cuibl TOKa
Pacmipenue npenena usMepeHus amnepMmerpa
N3mepenune HanpsHKeHUs
Pacmipenue npenena usMepeHus BOJIbTMETpa
. MI3MepeHne MOIIIHOCTH METOJIOM aMIIEpPMETPa U BOJIbTMETPA
lO W3mepenre MOITHOCTH ¢ TTIOMOIIBIO BaTTMETpa
11.MeTtoabl U3MEpPEHUS COMPOTUBIICHUS
12.
1.6.2 PacuetHsble 3ananus (3agaun) (P3)

oCoNORLNDE

1. PaccuntaTh aOCONIOTHYIO, OTHOCUTEIBHYIO W MPHUBEICHHYIO IMOTPEIIHOCTH
U3MEpPeHU W WU3MepuTenapHOro  mpubopa, ecimm  lusm.=1,3 A,

InevictB. = 1,4 A, lmom. =3 A.

2. Paccuntarh abCONIOTHYIO, OTHOCHUTEIBHYIO U MPHUBEACHHYIO MOTPEUIHOCTH
U3MEPEHUI U U3MEPUTENIBHOTO Ipuodopa, eciiu Uusm. = 78 B, UneiicTs. = 75

B, Unom. = 100 B.
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3. Paccuntarpy abCONMIOTHYI0, OTHOCUTENBHYIO U MPHUBEACHHYIO MOTPEUIHOCTH
U3MEPEHUN U U3MEPUTENBHOTO npubopa, ecnu Pusm. = 175 Br, PaeiicTs. =
182 Brt., PHOM. = 250 BT.

4. Paccuntath aOCOJIOTHYI0, OTHOCUTENBHYIO M MPUBEACHHYIO MOTPEIIHOCTU
U3MEpPEHUN U U3MEPUTENLHOTO Ipubopa, eciii  Rusm. = 133 OmM, Rpueiicts.
=141 Om, Ruom. =200 Om.

5. Ompegenutb  TOK  IIYHTa W CONPOTHBJIICHME  UIYHTA,  €CIH
RA=030M, IA=2A, |=12A.HauepTuTh 3MEKTPUUECKYIO CXEMY IS
pacHIMpeHus peJiesia U3MEPEHHs aMIIepMeETpa.

6. Onpenenutpb BEJIMYUHY 100aBOYHOTO COIIPOTHUBIICHMUS, eclu
RV =200 Om, UV = 20 B, U = 300 B. HauepTuth 31EKTPUYECKYIO CXEMY
IUIA pacIlupeHus Mpeesa U3MEpeHus: BOJIbTMETPA.

1.6.3 Tectuposauue (T)

Bapwuant 1
1. EauHuniia u3MEpEHHs COMPOTHUBICHHS
a. Om
b. Boabt
c. dapaxg
d. Amnep

2. bykBa, 0003Hauaro1as HarpsKEHUE
R

I
U
C
€IIECTBO, OTHOCAIIEECS K MPOBOAHUKAM
Pe3una
b. dapdop
c. I'epmannii
d. Mens
4. HampsikeHne u3MepseTcs
a. AmmepMerpom
b. Barrmerpom
c. OmMmerpom
d. BompT™MeTpoMm
5. Ilepesectu B cucremy CU — 40 kB
a. 40B
b. 400 B
c. 4000 B
d. 40000 B
6. HomunansHoe 3Hauenue npudopa — 10 A, KonMuecTBO ACJICHU B IIKaJe
— 100. OnpenenuTs 1IeHY JAeICHUS U3MEPUTEIBLHOT0 Mpudopa.

a.
b.
C.
d.
B
a.

a. 1A
b. 0,1 A
c. 10A
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d. 0,01 A
7. ®opmyna 3akoHa OMa Juisl yyacTKa Lenu

a. |= U/(R+ Ro)
b. 1=U/R

c. Q=IIRt

d. I=E/(R+ Ro)

8. Cucrema u3 IByX IIPOBOJIHHUKOB, Pa3/ICICHHBIX JUIICKTPUKOM
a. Pesucrop
b. DaexTpuueckas b
c. Konnencarop

d. Uctounuk DJIC

-

9. —%- 910 mMpubOP...
a. MarauTo3JeKTPUIECKON CUCTEMBI
b. DaekTpoarHAMHYECKON CHCTEMBI
C. DJEKTPOMAarHUTHOW CHCTEMBI
d. DaexTpocTaTHYeCKON CHCTEMBI
10.T"te mpuMeHSI0TCS 3EKTPOU3MEPUTENBHBIE TPUOOPHI
a. [ns koHTpos mapaMeTpOB TEXHOJIOTUYECKUX POLIECCOB
b. Jlist KOHTPOJIS TapaMeTPOB KOCMHUECKUX KOpaoiei
C. s skcniepuMeHTaNbHBIX UCCIIEIOBAHUN B (PU3UKE, XUMUU U T.1I.
d. Bo Bcex mepeuyncieHHbIX paHee 00J1acTIX
11.B kakoil 4yacTy paBHOMEPHOI! IIKaJIbl MPprUOOpa OTHOCUTENIbHAS
MOTPEIIHOCTh U3MEpEeHHs OyaeT HauboIbIIeH
a. B nauane mkasl
b. B cepenune mkasb
C. B xonue mkansl
d. He umeer 3HaueHUs

12.0OnpenenuTh MOITHOCTD B IIETTH TOCTOSIHHOTO TOKa, eciu 1=10 A, a
U=40B

a. P=4Brt
b. P=40Br
c. P=400Brt
d. P=0,25 Bt

13.3nakom ~| Ha mkane nmpubdopa o6o3HaUYaETCS
a. IlocTrossHHBIN TOK
b. TlepeMeHHBIH TOK
C. IlocTostHHBIN M IEPEMEHHBIN TOK
d. Tpexda3Hblil mepeMeHHBIA TOK
14.HeoGxoaumo U3MepuUTh CUITy TOKa B 11enH, paBHyto 10 A, a ammiepMeTp
paccurTaH Ha TOK, paBHBIM 2 A. OnpenennTs CONMPOTUBIICHHUE IIIYHTA
a. Rmm=RA/S5

b. Rm=RA/ 10
c. Rm=RA/2
d. Rm=RA/4



15.Heo0xoaumMo n3MepuTh HarpsikeHue B uenu, pasHoe 300 B, a
BOJIETMETP PAaCCUMTAH Ha HanpsikeHue, pasHoe 200 B. Onpenenutsb
J00aBOYHOE COMPOTUBIICHUE
a. Rno6.=Rv* 1,5
b. R1o6 =Rv*0,5
Cc. Rmo6=Rv*?2
d. R1o6 =Rv* 4

Bapuanr 2

1. Enuauna u3MepeHus HanpsHKeHUs
a. Ammep
b. Boubr
Cc. Barr
d. Om

2. bykBa, o003Havaromas CUiy Toka
a. U
b. 1
c. R
d C

3. BemecTBo, oTHOCSIIEECS K TOIYITPOBOAHUKAM
a. pe3uHa
b. papdop
C. repMaHuii
d. menp

4. ConpoTuBIEHUE U3MEPSETCA
a. aMIepMeTpoMm
b. BarT™MeTpoMm
C. OMMETPOM
d. BOIBTMETPOM

5. Ilepesectu B cuctemy CH1 — 15 MA
a. 15A
b. 0.15A
c. 0,015A
d 1LL5SA

6. HomunansHoe 3HaueHue npudopa — 300 B, konaudecTBo neieHmil B

mkane — 150. OnpeaenuTts 1eHy ASJICHUST U3MEPUTEIBHOTO MPUoopa.

a. 2B
b. 4B
c. 1B
d. 0,5B

7. ®opmyna 3akona J[>xoyns - Jlenna
a. I=U/R
b. ZI=0
c. I=U/(R+ Ro)
d. Q=I>R-t



8. COBOKYITHOCTh yCTPOMCTB, MPEIHA3HAYCHHBIX JUIs TIOTyUCHHS, TIepeIadn
Y UCTIOJIb30BAHHUS DJICKTPUUCCKON SHEPIHU
a. DJIeKTpUYecKas 1EMb
b. Beimpsimurens
c. Tpancdopmatop
d. ITorpeOuren

9. . % - 3TO TIPHUOOP...

a. MarauTo3JeKTPUIECKON CUCTEMBI
b. DaekTpoaHAMHYECKON CHCTEMBI
C. DJIEKTPOMArHUTHOW CHCTEMBI
d. DaexTpocTaTHUYeCKON CHCTEMBI
10.KakoBnI ocHOBHBIE equHUIIBI ¢ cucTeme CU
a. Mertp, Kuiorpamm, CeKyHaa, aMIiep
b. Cantumerp, rpamm, CEKyH/Ia, aMIIep
C. Mertp, Kujiorpamm, CeKyH/a, BOJIbT
d. Bce mepeuunciieHHbIC paHee ¢TUHHIIbI
11.Kakoe conpoTuBJICHHE JOIKHBI UMETh AMIIEPMETP U BOJILTMETP
a. bosboe
b. Manoe
C. AmmepMmeTrp masioe, BOIbTMETP OO0JIbIIoe
d. Ammepmerp 0OJIBIIOE, BOJIBTMETP MAJIOe
12.0Onpenenuts cuity Toka B 1ienu, ecau U= 300 B, a R = 150 Om

a. 1I=2A

b. 1=0,5 A
c. 1=45000 A
d. I=2MA

13.3nakom - | Ha mikane npubopa o003HaUaeTCs
a. IlocTossHHBIN TOK
b. TlepemeHHBII TOK
C. IloCTOAHHBIN U TEPEMEHHBIN TOK
d. TpexdasHblil mepeMeHHBINA TOK
14.HeoOx0aMMO U3MEPUTH CHUITYy TOKA B LIENH, paBHYIO 16 A, a amnepmeTp
paccuyuTaH Ha TOK, paBHbIM 4 A. OnpeenuTh TOK IIyHTa

a. lm=4A
b. 1m=20A
c. lm=12A
d. lm=10 A

15.Heo6xoa1Mo n3MepuTh HamnpsiKeHue B 1emnu, pasHoe 2500 B, a
BOJIETMETP paccuMTaH Ha HanpsikeHue, pasHoe 100 B. Onpenenuts

100aBOYHOE COMPOTUBIICHUE
a. Rmo6.=Rv* 25

b. Rmo6 = Rv*30
C. Rmo6 = Rv* 25
d. Roo6=Rv* 24
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Bapuant 3
1. Enaunuiia uamepeHus 3apsaa KoHjaeHcaTopa
a. Hproron
b. dapan
c. Kymon
d. Om
2. bykBa, 0003Hauaromas eMKOCTh KOHJIEHCATOpa
a. U
b. 1
c. R
d C
3. BemectBo, oTHOCAIIEECS K TUAICKTPUKAM
a. 30JI0TO
b. dapdop
C. TepMaHUM
d. menp
4, Cwuna Toka u3MepseTcs
a. aMIepMeTpoM
b. BaTTMEeTpOM
C. OMMETPOM
d. BOmBTMETpPOM
5. Ilepesectu B cucremy CU — 2 MOm
a. 2000000 Om
b. 2000 Om
c. 0,20m
d. 20 Om
6. HomunansHoe 3naueHue npudopa — 750 BT, konuyecTBo JeNeHni B IIKaje
— 150. Onpenenuts HEHY JEICHHUS H3MEPUTEIHHOTO MprUbopa.
a. 0,2Br
b. 5Br
c. S0Br
d. 1Bt
7. ®opmyna COMPOTUBICHUS MPOBOJHUKA
a. ea-S/d
b. Q/U
c. I=U/R
d. p:l/S
8. Ilpu nmocnenoBaTeIbHOM COSAMHEHUHN PE3UCTOPOB
a. Q=Q1=02=Q3
b. R=R1=R2=R3
c. U=U1l=U2=U3
d. 1=11=12=I3
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Q. Q - 3TO MpHUOOpP...
a. MarsuTo3JEeKTPUIECKON CUCTEMBI
b. DnekrpoarHaMUYEeCKON CHCTEMbI
C. DJEKTPOMAarHUTHOW CHCTEMBI
d. DieKTpoCcTaTHYECKOW CHCTEMBI
10.Kak kimaccupuuupyroTcs 3J1eKTpOU3MEPUTENbHbBIE TPUOOPHI IO PUHIIUITY
NEeHUCTBUSI
a. BompT™erpa, amnepMeTpbl, OMMETPBI U T. 1.
b. ITpuOGopbl MarHUTOAICKTPUICCKOM., STCKTPOMATHUTHOM,
IEKTPOJUHAMUYECKON U IPYTUX CUCTEM
c. IIpubopsl mepeMeHHOT0, TOCTOSTHHOTO, TpeX(a3HOTO TOKOB
d. TIpuGopsI MO MPUHIIMITY ISHCTBUS HE KIACCH(PHUIUPYIOTCS
11.Kak BKIItOYarOTCsl 0OMOTKA HaNpsKEHUS M TOKOBasi 0OOMOTKA BaTTMETpa
a. O0e 0OMOTKH ITOCIIEOBATEIBHO
b. OGe 0OMOTKHM MapayIeTLHO
C. OOMOTKa HaIpsiKEHUs MOCIIeI0BATENbHO, TOKOBas 0OMOTKa
napajjieabHO
d. OOMOTKa HanpsHKEHHS MapaslIeIbHO, TOKOBass 00MOTKA
IIOCJIEIOBATEIBHO
12.0Onpenenuts conpoTuBieHue Harpy3ku, ecniu U =450B,al=3 A
a. R=150m
b. R=1350 Om
c. R=1500Om
d. R=225Om
13.3nakom w~ | Ha mkane mpubopa o6o3HaYaETCS
a. IlocTtostHHBIN TOK
b. TlepeMeHHBIH TOK
C. IlocTOsHHBIN U ITIEpEMEHHBIN TOK
d. Tpexdasublii mepeMeHHBIN TOK
14.Heo0x0a1MO U3MEPUTDH CUITY TOKA B LIeTIH, paBHYIo 20 A, a amnepmeTp
paccuuTaH Ha TOK, paBHbI 10 A. OnpenenuTs TOK IIyHTa

a. lm=30A
b. 1m=20A
c. lm=12A
d. lm=10 A

15.Heobxonumo u3MepuTh HampsHKeHue B 1ienu, papHoe 450 B, a BonbT™MeTp
paccuuTaH Ha HanpsbkeHue, paBHoe 45 B. Onpeaenuts 100aBoUHOE
CONPOTUBJICHUE
a. Rmo6.=Rv* 10
b. Rmo6 = Rv*9
c. Rmo6=Rv*8
d. Roo6=Rv* 11
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Bapuanr 4

1. Enunuiia uaMepeHusi akTUBHOM MOITHOCTH
a. Bombt
b. BebGep
c. BAp
d. Barr

2. bykBa, o003Hauaromas 3apsija KoHaeHcaTopa
a. U
b. Q
c. R
d C

3. BemectBo, oTHOCAIIEECS K TUAIECKTPUKAM
a. 30J0TO
b. cepedpo
C. KpEeMHUM
d. crekio

4. MourHocTh u3MepseTcs
a. aMIepMETPOM
b. BarT™MeTpom
C. OMMETPOM
d. BompTMETpOM

5. IlepeBectu ¢ cucremy CU — 3 MKA
a. 0,3A
b. 0,003 A
c. 0,000003 A
d 3A

6. HomunansHOe 3HaueHue npudopa — 75 B, Konn4yecTBO JeneHui B mKaie —

150. OnpeaenuTs 1eHy ACICHUSI U3MEPUTEIBLHOTO MPUOOopa.

a. 2B
b. 0,5B
c. 02B
d 5B

7. ®opmyna 3akoHa OMa JJ1s1 3aMKHYTOM 1IETIH
a. I=U/R
b. 1=Q/t
c. I=E/(R+ Ro)
d. Q=I>R-t

8. Ilpu mapannenbHOM COESAMHEHUHN PE3UCTOPOB
a. 1=11=12=I3
b. U=U1=U2=U3
c. R=R1=R2=R3
d. Q=0Q1=0Q2=Q3



o

-

9. -+= - 910 mpubop...
a. MarsuTo3JEeKTPUIECKON CUCTEMBI
b. DnekrpoarHaMUYEeCKON CHCTEMbI
C. DIIEKTPOCTATHYECKON CUCTEMBI
d. DJIEKTPOMAarHUTHOW CUCTEMBI
10.Kak BKJIIOUAIOT B 2JIEKTPUYECKYIO LIETIb aMIIEPMETP U BOJIBTMETP
a. AMnepMmeTp Mociel0BaTeNIbHO C Harpy3Koi; BOJIBTMETP MapalIelIbHO
Harpyske
b. Ammepmerp 1 BOIBTMETp MapajuieIbHO HArPy3Ke
C. AMIIEpMETpP U BOJBTMETP MOCIEA0BATENBHO C HAIPY3KOM
d. Ammepmerp mapajuieIbHO Harpy3ke; BOIBTMETP MOCIEA0BATENHLHO C
Harpy3Kou
11.YHuBepcanbHbIi 31€KTPOU3IMEPUTENBHBINA TPUOOP
a. Ammepmerp
b. BompT™meTp
c. Ommerp
d. MynbTumeTp
12.0Onpenenuts HanpsokeHue, eciu P = 1000 Br,a I=5 A
a. U=5000B
b. U=200B
c. U=40B
d. U=100B
13.3nakom # | Ha mkaie mpubopa o003HaYAETCS
a. IlocTostHHBIN TOK
b. TlepeMeHHBIH TOK
C. IlocTosiHHBIN M IEPEMEHHBIN TOK
d. TpexdasHblil mepeMeHHBINA TOK
14.HeoOx0aMMO U3MEPUTDH CUITY TOKA B LIETIH, PaBHYIO 9 A, a amriepMerp
paccuuTaH Ha TOK, paBHbIi 1,5 A. OnpenenuTs CONPOTUBIICHHUE IIIyHTa

a. Rmm=RA/9
b. Rut=RA/ 6
c. Rm=RA/5
d. Rm=RA/2

15.Heob6xoanmMo n3mMepuTh HampspKkeHue B 1enu, pasHoe 180 B, a BoabT™MeTp
paccuuTaH Ha HanpsbkeHue, paBHoe 45 B. Onpeaenuts 100aBoYHOE
CONPOTHUBIICHUE
a. Rno6.=Rv*3
b. Rno6 =Rv*4
Cc. Rno6=Rv*2
d. Rmo6=Rv*5
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Koro4u k Tectam

BapuanTt
1 2 3 4
Ne Bompoca

1 a b C d
2 C b d b
3 d C b d
4 d C a b
5 d C a C
6 b a b b
7 b d d c
8 C a d b
9 C b a d
10 d a b a
11 a C d d
12 C a C b
13 b a C d
14 d C d C
15 b d b a

1.6.4 JlaGoparopHsie padboTsl (JIP)

JIABOPATOPHAS PABOTA Ne 6
TEMA: «O3HAKOMJIEHHUE C ITPABUJIAMU SKCIINIYATAIIUAN

AMIIEPMETPA, BOJIbTMETPA, BATTMETPA U ITIPOCTEUIIENR
SJEKTPOUSMEPUTEJLHOM AIIITAPATYPBI»
HEJIb PABOTbBI: N3yuuts npasuia padoTsl ¢ TU(YPOBBIM MYJIBTUMETPOM

[MudpoBoil MynbTUMETp MpeIHA3HAYEH U1 KOHTPOJIL TOCTOSHHOTO U

MIEpPEMEHHOT 0 HanpsHKEHUs, MTOCTOSTHHOTO u MePEMEHHOT O
COIPOTHUBJICHUSI, TPOBEPKHU TUOJIOB, TPAH3UCTOPOB U IPOBOJUMOCTH.
OcBauBaempic komnereHuu: OK 01, OK 02, IIK 2.3

TOKa,
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N3MEPEHUE ITOCTOAHHOI'O HAITPAKEHU A

1.Coemuuure YEPHBIN uryn ¢ rueznoMm COM, a KPACHBIM - ¢ rueznom V/Q.
2.YcTaHOBUTE NEPEKIIIOYATEb HA HYKHBIN nipeaen V=, 1 NpUCcOeqUHUTE LIyTbl K
uctouHuky win Harpyske. [lonsspaocts KPACHOTI'O niyna B uenu Oyaet
yKa3zaHa OJHOBPEMEHHO C HaIPsSHKEHUEM.

[Ipumeuanus:

1.Ecnu nops/1ok KOHTPOJIMPYEMOTO HAIPSIKEHUS 3apaHee HE U3BECTCH, HAUHUTE

KOHTPOJIb C CaMOr0 OOJIBIIOTO Mpeiena U NEPEeKIIoUaiTe Mpeies B CTOPOHY

YMEHBIIIECHUS.

2.Ecm maaummpyetcs Toapko "1 "' B cTapiiem paspsjie, TO 3TO yKa3aHHUe Ha Meperpy3Ky

mynbTUMETpa. Hamo nepekitountbest Ha Oosee BRICOKHI Tpeed.

3.He nonasaiite nanpsixenue 6osnee 1000 B Ha Bxon. MHaukanus BO3MOXHa U MPU

OOJIbIIIEM HANPSXKEHUH, HO €CTh OMACHOCTh MOBPEXKICHHUSI BHYTPEHHUX IETIEH.
KOHTPOJIb HIEPEMEHHOI'O HAIIPAKEHUSA

1. Coennuunre YEPHBIN uryn ¢ raezaom COM, a KPACHBIM - ¢ ruaesgom V/Q.
2.Y CTaHOBUTE MEPEKII0UATENh IPEACIOB Ha HYKHBIA npeaen V~, 1 TIPUCOSTUHUTE
IIyTIbl K HCTOYHUKY WUJIM Harpy3Ke.

[Ipumeyanus:

1.Ecnu nopsiiok KOHTPOJUPYEMOT'0 HANIPSIKEHUSI 3apaHee HE U3BECTEH, HAYHUTE
KOHTPOJIb C caMoro O0JIbIIOro Mpejelia u MepeKIoyanTe npeiea B CTOPOHy
YMEHBIIICHUS.

2.Ecam unnunmpyetcs Toapko "1 "' B cTapiiem paspsize, TO 3TO yKa3aHHue Ha Meperpy3Ky
MyiabTUMETpa. Hago nepexmtounThes Ha 00Jiee BBICOKUHM Mmpeed.

3.He nmonasaiite Hanpspkenue Beimie 700 B Ha Bxoa. MHaukanus
BO3MO>KHA U MIPU OOJIbIIIEM HAINPS)KEHUHU, HO €CTh OMACHOCTh MOBPEXKICHUS BHYTPEHHUX
ICTeH.

KOHTPOJIb IIOCTOSAHHOI'O TOKA

1.Coennuure YEPHBIN uryn ¢ raezgom COM, a KPACHBIN - ¢ THE3I0M
MA nnsa makcumyma B 200 MA. [l makcumyma B 10 A, nepeknrouure
KPACHBIN uryn B rae3no 10 A.
2.YcTaHOBUTE MEPEKITI0UaTENb MPEIEI0B HA HYKHBIN Tpenen A=, u
NPUCOEAUHUTE LIYIBI MOCIEI0BATEIBHO C KOHTPOJIUPYEMOU 1[ENbIO.
[Monsprocts KPACHOI'O myna 6yaet BoIBe/IeHA HA TUCILIEH OJJHOBPEMEHHO C
BEJIMYMHOU TOKA.

[Ipumeyanus:

1Ecnu nopsaok BeIWUMHBI TOKA 3apaHee HE U3BECTEH, HAYHUTE

KOHTPOJIb C CAaMOTO OOJIBIIIOrO Mpejiesia U MepeKIroyanTe mpejiea B CTOPOHY YMEHbIIICHUS.
2.Ecnu unaunupyetcs Toyibko "1 "B cTapiiem paspsjie, TO 3TO yKa3aHHE Ha Meperpys3Ky
mynbTUMETpa. Hamo nepeximtounThes Ha 0osiee BBICOKUM Mpejiet.

3.Makcumanpublii BxomgHod Tok 200 MA  wmm 10 A B 3aBUCHUMOCTH OT HC-
MOJIb3YEMOIr'0 THE3[a. BOJIBIINI TOK COMXKET MPEIOXPAHUTEND, KOTOPBIA JOJDKEH
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ObiTh 3ameHeH. Jlmamazon 10 A He 3amuineH npenoxpanureneM. HomwuHan
NpeoXpaHuTeNs JOJDKeH ObiTh He Oosnee 200 MA s nmpenoxpaHeHus
BHYTPEHHUX LIENEH OT MOpuYu. MakcuMalbHOE MaJICHUE HANpPSKEHHs HAa NIynax
cocrasjsgeT 200 mB.

KOHTPOJIb HIEPEMEHHOI'O TOKA

1.Coenunure YEPHBIN myn ¢ rHesgom COM, a KPACHBIA - ¢ THE3I0M
MA gns makcumyma B 200 MA. [na makcumyma B 10 A, mepexirouute
KPACHBIN myn B raesmo 10 A.
2.Y CTaHOBUTE MEPEKITI0YATENb MPEIEIOB Ha HY KHBIHN npeaen A~, u
BKJIFOUMTE LIYIIbI OCIEAOBATEIBLHO C TPOBEPSAEMOM HATPY3KOM.

[Ipnmeuanus:

1.Ecmu mopsiiok KOHTPOJHMPYEMOTo TOKa 3apaHee He W3BECTEH, HAYHUTE C CaMo
10 OOJIBILIOTO MpeIeNia U MEePEKITFYaiTe Mpe/Iesl B CTOPOHY YMEHBIIICHHSI.

2.Ecmu wnmuuupyercs Ttoimeko "1 "B crapmieM paspsjae, TO 3TO yKa3aHHE Ha
neperpysky myssiumerpa. Hamo nepekimounthest Ha 60iee BICOKHIA TIpees.
3.MakcumanbHas cwia Toka 200 MA umu ke 10 A B 3aBHCHMOCTH OT

WCIOJIb3YEMOI0 THE3/Ja. DOJBIIMKA TOK COMXKET MNPEAOXPAHUTENb, KOTOPBIN
TOJDKEeH ObITh 3aMeHeH. J{luanazon 10 A He 3amuIieH npegoXpaHUTeNeM.
ITPOBEPKA COITPOTUBJIEHUI

1.Coequnure YEPHbBIN myn ¢ raesgom COM, a KPACHBIN - ¢ THE310M
V/[. Hoasprocts KPACHOI'O myma -"+".
2.YCTaHOBUTE TMEPEKIIOYaTe b Ha MPEAes, KOTOPbId OyJIeT HCIOJIb30BaThCs U
MPUCOEIUHUTE LIYIIbI K IPOBEPSIEMOMY COMPOTUBIICHUIO.

[Ipumeuanus:

1.Eciiu 3HaueHUE MPOBEPSIEMOrO COMPOTHUBIICHUS MPEBBIIIAET MAKCUMAaIbHYIO
BEJIMYMHY  BBIOpAHHOTO  TIpefena, Ha  JUCIJICH  BBIBOJUTCS ~ CHUTHAI
neperpy3ku - "1" B crapuiem paspsne. BoiOepute Oosnee BBICOKHMN Mpeel.
Jns conportuBneHuid npumepHo B 1 MOM u Oonee mpoBepka MOKET IO
TpeOOBaTh HECKONBKUX CEKyHI, 4YTOObl JaTh CTaOWIbHOE TMOKa3aHue. JTo
HOPMAJIBHO ISl BBICOKMX 3HAYEHUI COMPOTUBIICHHUS.

2.Korma BXOJ OTKpBHIT, T.e. TPH pA3OMKHYTBHIX MIynax, Ha JAuciiee OyAer
BbIBeJIeHa Ludpa "1", Kak npu neperpyske.

3.Korma mnpoBepsieTcsi CONMPOTUBIIEHWE B CXeMe, YyOemuTech, 4TO MpoBepseMast
LETh OTKJIFOUEHA OT MUTAHUSI U BCE KOH/IEHCATOPHI pa3psHKEHbI MOTHOCTHIO.

KoHTpoJibHBIE BOIIPOCHI:
1. Ilpenensl u3MepeHUss MyJIbTUMETPA IIPU UBMEPEHUU ITOCTOSTHHOT'O HANPSHKEHUS
2. [Ipenenbl n3MepeHns MyIbTUMETPA MPU U3MEPEHUU TTEPEMEHHOTO HATPSIKCHHUS
3. [Ipenenbr u3mMepeHns My IbTUMETPA MTPU U3MEPEHUN TTOCTOSTHHOTO TOKA
4. Ilpeneinbl U3MEPEHUsI MyJIbTUMETPA MPU U3MEPEHUH MIEPEMEHHOTO TOKA
5. Ilpenenbl uaMepeHus: MyJIbTUMETPa MPU U3MEPEHUU CONTPOTUBIICHUM

Jluteparypa:
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1. BanoB U.U., ConosreB I'.U., ®ponos B.Al. DnekrpoTexHrKa U OCHOBBI
ANEKTPOHUKU: YueOHuk. — 11-e uzn., crep.- CI16.: MU3naTensctBO «Jlanby, 2021. -
736¢.: wi. — (YueOHuku a1 By30B. CrieniajibHas JIUTepaTypa).
2.VIHCTpYKIIMSA 110 UCTIOIB30BAHUIO ITU(DPOBOrO MYJLTUMETPA.

Tema 1.7 TpauchopmMaTopbl

1. HeoOxoaumoe 000py/I0BaHUE U TPUOOPHI:

1.7.1 Bompocs st yeraoro oapoca (YO)

ooNOR~LODPE

10 Pexxumbl paboTsl Tpanchopmaropa
11. ABTOTpanchopMaTopsl
12.3mepuTenbHbIe TpaHC(HOPMATOPHI

13.Capounbie TpaHchOpMaTOphI
14. Tpexdaszubie TpaHchOpMaATOPHI

1.7.2 CamocrosrensHas padbora (CP)

Tpancpopmarop. Onpesenenre u ycioBHOE 0003HaAUYCHUE
[Tpumenenue TpancGpopmMaTopon
Knaccuduxkanus tpanchopmatopos
OxnaxaeHue TpanchopmMaTopoB
YerpoiictBo TpaHchopmaropa
[ToBblaromuii ¥ NOHMXAIOMUNA TpaHchopmaTop
Matepuai u cnoco0 U3roToBJIEHU MarHUTONPOBOAA TpaHchopmaTopa
Marepuan u crnocod U3roToBieHUs 0OMOTOK TpaHchopmaTopa
. IlepBrunas u BropuuHass 0OMOTKH TpaHc(opMaTopa

1. Touck nHbOpMAIIH IJIT CAMOCTOSITEIIBHOTO M3YUYEHHUs BOIIPOCa

«CrnenuanbHbie TpaHCHOPMATOPHI»

1.7.3 JlaGoparopHsie padboTsl (JIP)

JIABOPATOPHAS PABOTA Ne 7
TEMA: «MCIIBITAHUE OJHO®A3ZHOI'O TPAHC®OPMATOPA»
HEJb PABOTbI: Onpenenuts ko3gduiieHT TpanchopMalum 1 moTepro
MOIIIHOCTH B TpaHcpopmarope. [IpoBepuTh 3aBUCUMOCTD HAIPSKEHUS Ha

BTOPUYHON 00MOTKE TpaHChOpMaTopa OT HATPY3KH.
OcBauBaemsie komnereHnuu: OK 01, OK 02, IIK 2.3

No Tum Texaunueckue [lena Knacc
- | HanumenoBanue 3aB. No JIAHHBIC JICJICHUSI | TOYHOCTH
1 | Onroda3zubIit
TpaHchopmarop
2 | Bartmetp

IICPCMCHHOI'O TOKa

Amnepmerp
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IICPCMCHHOI'O TOKa

4 | AMniepmerp
NIEPEMEHHOI0 TOKA

5 | BorsT™meTp
MEPEMEHHOTO TOKa

6 | BorpTmerp
MIEPEMEHHOTO TOKa

2. [Topsimok BBIMTOTHEHUST PaOOTHI:
1. CoGepuTe 3MeKTPUIECKYIO EMb 10 PUCYHKY:

*U
— A=W =)

(<)

)

150 B

2. Tlocne mpoBepku cXeMmbl MperojaBaTelIeM BKIIOUUTE PYOWIbHHUK Pi mpu
BBIKJTIOUEHHOM pyOmiIbHUKE P2 . 3anuimmTe nokazanusi mpuOOpoB B TaOJIHILY.

[Tokazanus mpudoOpoB Pesynprarsl pacu€ToB

U: (B) U (B) lo (A) P (Br) k COS(Po

3. Ilo momy4YeHHBIM [AAHHBIM BBIYUCIUTE KOIPGULIHUEHT TpaHchOopMaIuU
tpancopmaropa K u K03(pGHUIUESHT MOIITHOCTH COSQO .

4. Ilo HOMHHAJIBHOM MOIIHOCTH BBIYMCIUTE HOMHUHAJIbHBIE paboyue TOKHU
Tpanchopmaropa.

5. Bxatounte pyOunbHUK P2 1, yBemu4nBas Harpy3ky BO BTOPOW IEMU OT HYJIS
JI0 HOMUHAJIBHOM (T.€. CJIEyeT YMEHBIIATh CONPOTUBIICHHUE), CHUMUTE MOKa3aHUs
npubopoB. Pe3ynbTarel 3anummTe B TaOJIHILY.
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U1

I1

P1

U>

P,

Bt

Bt

%

Ol B W DN~

6.Il0 mony4eHHBIM JAHHBIM BBIYUCIHUTE BTOPUYHYIO MoOIIHOCTH P2 u KII/]

Tpancdopmaropa 1.

k = U1/ Uy; cos@o= P/ 1oU1; P2=1*Ux*cospo; cospo=1; 1= (P2 Py *100%
7 IToctpoiite B Mactitade rpaduku 3apucumocteit Uz = f(P2) un = f(P2)
8.CaemnaiiTe BBIBOJ MO MPOJEIaHHOMN padoTe.

KoHTpOJIbHBIE BOIIPOCHI:

1. Ha3naueHue u mpuMeHeHHE TPpaHCHOPMATOPOB.

2. YcrpoiictBo ogHOo(a3zHOTO TpaHchopMaTopa.

3. Buapl oxnaxaenus TpaHc(hOpMaTOpOB.
Jlureparypa:

1. UsanoB U.U., ConosseB I'.U., ®ponos B.f. DnekrpoTexHruka u OCHOBBI
ANeKTpOHUKU: YueOHuk. — 11-e uzn., crep.- CII6.: U3znarenscTBo «JIanby,
2021. -736¢.: nn. — (YueOuuku nis By30B. CrieniuanbpHas IMTeparypa).

Tema 1.8 DiekTpryecKue MallIMHBI IEPEMEHHOI0 TOKA
1.8.1 Bompocs! ang yctHoro omnpoca (YO)
. YCTpOWCTBO aCUHXPOHHOTO JIBUTaTENs
. CTaTop aCHHXpOHHOTO JBUTaTENs
. PoTop ¢ kopoTko3aMKHYTO 0OMOTKOM
. Potop ¢ ¢a3znHoit 06MoTKOM
. [IpuHIIMIT TEACTBUS ACHHXPOHHOTO JIBUTATENS
. CKonpXKeHHEe U 4acTOTa BpallleHUsl pOTOpa
. [lyck acCHHXPOHHOTO IBUTATENS
. PerynupoBanue 4acTOTHI BpallleHUs] ACHHXPOHHOTO JIBUTATEIs
. KITJI 1 k03 PHUIIMeHT MOIIHOCTH AaCUHXPOHHOTO JIBUTaTENs
10. CuHXpOHHBIN TE€HEPATOP
11. CuHXpOHHBIN ABUTATEIH

©Coo~No ok~ WDNPE

1.8.2 JlaGoparopusie padbotsl (JIP)

JIABOPATOPHASA PABOTA Ne 8
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TEMA: HCIIBITAHUE TPEX®A3ZHOI'O ABUT'ATEJIA C
KOPOTKO3AMKHYTbBIM POTOPOM

HEJIb PABOTbI: O3HakOMHUTBECSI C yCTPOHUCTBOM TpeX(a3zHOTO aCHHXPOHHOTO
JIBUTATENS ¢ KOPOTKO3aMKHYTBIM POTOPOM, CXEMOM BKIIFOUEHHUS], U3YUUTh METOAUKY
ONPENEITICHUS CKOJILXEHHUSI, OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI.

OcBauBaembie komnereHuu: OK 01, OK 02, IIK 2.3
[IpuHumn neicTBUs acuHXpoHHOTO pABurarens (AJl) 3akimrodaeTcs B

CJIeIyIOIIeM: TIPY BKIIIOUeHUH 0OMOTKH cTatopa A/l B Tpexda3Hyto ceTh co3aaercs
BpalaroIieecs: MarHUTHOE ITI0JIe, HHAYIUpyoliee B oOMoTke poropa DJC, mox
JeMCTBUEM KOTOpPOl B 3aMKHYTOM KOHType OOMOTKHM POTOpa BO3HUKAIOT TOKH.
[locnennue, B3aUMONEHCTBYS C TEM K€ MAarHUTHBIM TIOJIEM, CO3JAr0T
AIIEKTPOMATrHUTHBIA MOMEHT, TIPUBOSIINN POTOP BO BpaIllCHHE.

[Ipumensiemple acuHXpoHHble JBuratremu B 90 % cimydyaeB — ¢
KOPOTKO3aMKHYTBIM POTOPOM.

Ha puc. 1 npuBemeHa cxema 3KCHEPUMEHTAIBHON YCTAaHOBKU IS
UCIIBITAHUSI IBUTATENISI C KOPOTKO3AMKHYTBIM POTOPOM.

[Ipy mycke acHMHXPOHHOTO JBUTATENIS B POTOPHYIO I BBOJIUTCS
MyCKOBOE COMPOTHBIIEHUE MOBOPOTOM PYUYKH ITyCKOBOTO PEOCTaTa B MOJIOKEHUE
«Ilyck». Tlo Mepe pasrona nBUTaTeNsl PEOCTaT IUIABHBIM TOBOPOTOM PYUYKHU
IyCKOBOTO peocTaTa BBIBOJUTCS M3 IEMA poTopa B TojokeHHe «Paboray.
CaoiictBa A/l XapakTepu3ytTCst ero paboYMMHU XapaKTEPUCTHKAMK (PHUCYHOK 2).

PaGoune xapakTepUCTUKH — 3aBHCHUMOCTH MOTpeOIsieMoil MomHoCTH P1,
9acTOTHI BpamieHusi N2, CKOJMBKEHUS S, ToJie3Horo MomeHTa Mo, koadduimenTa
MomHocTH coS@, KIIJI mgs or mnone3noit momuoctw P2 mpu pabore ¢
HOMHHAJIbHBIM HATPSIKEHUEM U YaCTOTOM.

CuHXpOHHAs 4acTOTa BpaleHUs MOTPeOIIsieMol MOIITHOCTH P1.

60f;
n =
7

rae f1 — gacTora nuraromiero HanpsukeHus, 1

P — YHUCJO Hap MOJIFOCOB MAIIIMHBI.
[Mpu f1=50 'y mMeeM psii CHHXPOHHBIX YacTOT BparieHus (Tadiwma 1).

Tabnuua 1 — CooTHOLIEHHE MEXKITY YUCIIOM Hap MOJIOCOB U CUHXPOHHOM
4acTOTOW BPALCHUS T1OJIs

P 1 2 3 4 5

N1 3000 1500 1000 750 600

Ckoawmxenne AJI s = (n1—n2)/ ny,
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N2 - YacTOTa BpAIEHUS POTOpPA, O0/MUH.

Pucynok 1 — Dnekrpuueckasi cxema yCTaHOBKH UCCIIEA0BAHMS TpeX(PazHOTo
ACMHXPOHHOI'O JIBUTaTEIs ¢ KOPOTKO3aMKHYTBIM POTOPOM

Pucynok 2 — Paboumne xapaKTepuCTHKH TpeX(da3HOro aCHHXPOHHOT'O
JIBUTATEIISI C KOPOTKO3aMKHYTBIM POTOPOM

KITJ] nBurarenst Mz = (P2 / P)U100%

KOoHTpOJIbHBIE BONIPOCHL:

[Ipuniun padoThl ACHHXPOHHOTO JABUTATEIIS.

Kakue xapakrepuctuku AJl Ha3zpIBatoT pabounmu?

UTo Ha3bIBAETCS CKOJIBXKEHUEM aCUHXPOHHOTO JABUTATENS?

Y CTpOUCTBO ACUHXPOHHOTO JBUTATEN.

Buasl noreps Mmontnoctu A/l

Jlureparypa:
1. sanos U.U., ConosbeB I'.U., @posioB B.Sl. DnaekTpoTeXHHKA 1 OCHOBBI
ANEKTPOHUKHU: YueOHuk. — 11-e uzn., crep.- CII6.: U3narensctBo «Jlanby, 2021.
-736¢.: mi1. — (YueObnuku njis By30B. CriennaiibHasl INTepaTypa).
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Tema 1.9 DiekTprUecKHe MAITHHLI MOCTOSTHHOT'O TOKA

TEMA: «<UCIIBITAHUE PABOTBI 'TEHEPATOPA ITOCTOAHHOT' O

1.9.1 Bompocs juisg yetHOoro onpoca (YO)

Peakuus sxops
. KommyTranus
10.PeBepcupoBanue

©CoNOTRWNE

DJIEKTPUYECKUN T€HEPATOP
DJIEKTPUYECKUAN IBUTATEIb
OOpaTUMOCTh ANEKTPUUECKUX MAIIUH
VY CTpoiCTBO 3IEKTPUUYECKON MAaIMHbBI IOCTOSIHHOTO TOKA
[IpuHUMT 1EMCTBUA SIEKTPUUECKON MAIIMHBI TOCTOSIHHOTO TOKA
OOMOTKa SIKOPS ¥ €€ Ha3HAUYCHHE

KousutekTop u ero HazHaueHue

11.Knaccupukanus 3IeKTpUUYECKUX TEHEPATOPOB I10 CIOCO0Y BO30YXACHUS

12.Knaccuduxariust 37eKTpHUECKUX IBUTATENEH IO CITOCO0Y BO30Y KICHHS
13.ITpumMeHeHne TeHepaTOpOB U JBUTATENICH MOCTOSIHHOTO TOKA

1.9.2 Jlabopatopubie paboTsl (JIP)

JIABOPATOPHAS PABOTA Ne 9

TOKA»
HEJIb PABOTDbI: 13yunts OCHOBHBIE CBOKMCTBA FT€HEPATOPA MOCTOSTHHOTO TOKA C

napaJuiCJIbHbIM B036y)KI[CHI/I€M U IIOJYYHUTHh IMPAKTHYCCKHNEC HABBIKH

yIpaBJIEHUS UM.
1. OcBauBaemsie kommerennuu: OK 01, OK 02, IIK 2.3

2. Heobxomumoe 060pyioBaHKe U IPUOOPHI:
Ne HaumenoBanue Tun TexHuueckue Llena Knacc
3aB. Ne JTAHHBIE JIETICHUS TOYHOCTH
1 | I'enepatop
MIOCTOSIHHOT'O TOKa C
napayieIbHbIM
BO30yxnenuem — I
2 | DIEeKTpOBUTATEND
nepeMeHHoro Toka /[
3 | AMmepmerp
MOCTOSIHHOTO TOKa A
4 | Amnepmertp

MOCTOSHHOT'O TOKa A»
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5 | Bomprmerp
MOCTOSSHHOTO TOKa V

2. [TopsimoK BBIMTOTHEHUST PaOOTHI:
1. Cobepure 3MEKTPUUECKYIO LIETIh:

oy =

v @

el

2. Ilocne mpoBepku CXEMBI MPENoaaBaTeNieM PA30MKHUTE IeTh BO30YKICHUS
B TOYKE a, BKJIIIOUNUTE pyOMIbHUK P2 U 3amycTuTe arperaT BKJIIOUYeHHEM Pi.
PeryaupoBOoYHBIM pPEOCTATOM MOCTETIEHHO W3MEHSNUTE HaNpshDKEHUE Ha
3aKUMax TeHepaTropa, HauMHas OT HyJsd 10 Makcumyma. CHUMHTE
NOKa3aHusl NpUOOPOB M 3aNMINUTE MX B TadauIy (paszmen |).

No [Tokazanue npudoOpoB
Iz (A) E (B) Iu (A) n [Tpumeuanue
(06/vu)
BOCX | HHCX
1 CHsaTHE XapaKTEpUCTHKN
I 5 XO0JIOCTOTO X0/1a.
3
4
S)
6
7
8
U (B) Is (A) Iu (A) n bbbT
(06/vuH)
1 1 CHsTHE BHEIIHEN
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2 XapaKTEPUCTHUKHU.
3
4
5
6
7
8
Il 1 Cusitue
2 PEryJIupOBOYHON
2 XapaKTEPUCTUKH.
4
S)
6
7
8

3. PerynupoBOYHBIM PEOCTATOM YCTaHOBHUTE HampshkeHue Ha 10% Boiiie
HOMHUHAJIBHOTO HANPSKEHUS FeHepaTopa. 3aTeM, He MEHsIs CONPOTUBIICHUE
1enu Bo30yKIeHUs, U3MEHSNUTE TOK HArpy3KH reHepaTopa oT HyJIsl 10
HOMHUHAJIBHOTO TOKa. CHUMUTE 8 MMOKa3aHUil BOJILTMETPA U aMIIEPMETPOB U
3amuInuTe ux B Tadmuiy (pasaen Il).
4. Pasrpysure reHeparop (BeIKIIIOUATE pyOUIsHUK P2) 1 qoBenute
HaIpsHKEHUE TeHepaTopa J0 HOMUHAIBHOTO 3HAUCHUS. Y BeJInurMBaiTe
Harpy3Ky Ha reHepaTop 10 HOMHHAJIbHON BETUYUHBI, PETYIHUPYS IPU 3TOM
TOK BO30YK/IE€HHSI TaK, YTOOBI HAIIPSKEHUE OCTABAJIOCH BCE BpeEMs
nocTostHHbIM. [1oka3anus npubopoB 3anuinuTe B Tadauily (paszaen I11)
5. Pa3rpy3ute reHepaTop U BBIKIIOUUTE PyOUIbHUK P1.
6. [1o momy4eHHBIM JaHHBIM IMOCTPOUTE B MacIITa0E!
a) XxapakTepucTuky xonoctoro xonaa E = f(Ig) mpu Rs - mepem. u  n = const
0) BHemHIO0 Xapakrepuctuky  U=f(lg) mpm Rp=const. u n = const.
B) peryaupoBounyto xapaktepuctuky Ig=f(ly) mpm U=const u n=
const
7. CaenaiiTe BBIBOIBI 11O padoTe.
KoHTpoJibHBIE BOMPOCHI:

1. YcTpoilcTBO AIEKTPUYECKUX MAIIMH OCTOSIHHOTO TOKA.
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2. [Ipouecc camoBO30YKACHHS TeHEPATOpa.
3. XapaKTepuCTUKU T€HEPATOPOB MOCTOSHHOTO TOKA.
Jlureparypa:
1. sanos NU.U., ConosseB I'.U., ®ponos B.S. DnekrpoTexHrnka u OCHOBBI
ANeKTpOHUKU: YueOHuk. — 11-e uzn., crep.- CII6.: U3narenscTBO «JIanby,
2021. -736¢.: nn. — (YueOnuku nis By30B. CrieninanbHas IMTeparypa).

JIABOPATOPHAS PABOTA Ne 10

TEMA: UCIIBITAHUE PABOTHBI ABUT'ATEJIA IOCTOAHHOI'O TOKA
HEJIb PABOTDI: M3yunTh OCHOBHBIE CBOMCTBA 3JEKTPOABUTATENS IIOCTOSHHOTO
TOKa C MOCIeA0BaTEIbHBIM BO30YK/I€HHUEM U IPUOOPECTH  MPAKTUYECKHE
HAaBBIKM DKCILTyaTalluH €r0

OcBauBaembie komnereHuu: OK 01, OK 02, IIK 2.3

1. HeoGxonumoe o6opy1oBaHKe ¥ NPpUOOPHI

No Tur TexHuueckue Llena Kmacc
- | HaumeHoBaHue 3aB. No JIAaHHBIE JIEJICHUS | TOYHOCTH
DIIEKTPOABUTATENb
MOCJIEAOBATEIBHOTO
1 | BO3OYXkaeHUS C
MEXaHUYECKUM
TOPMO30M
2 AmrnepmeTp
MOCTOSTHHOTO TOKa
3 BossT™MeTp
MOCTOSTHHOTO TOKa
4 | Taxometp

2. TlopsioK BBITIOJIHEHUS PAOOTHI:

1. 3anumure  OCHOBHBIE  TEXHMYECKUE  JIaHHBIC  DJIEKTPOJBUTaTEIIS
(HOMUHAJIBHBIE 3HAYCHUS] MOIITHOCTH, HANIPSIKEHUS U YUCIIO OOOPOTOB B MUHYTY).
2. Cobepute cxemy. [locne mpoBepku cXeMbl IPENojaBaTeieM, Harpy3uTe

JBUTATEIh TOPMO30M Ha 20-25% OT HOMUHAILHON MOIIIHOCTH U BBEJIUTE
IIyCKOBOM PEOCTAaT.
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OB; OB,

OB
[P o,
P 1
1 HZ
— (V
I
(A)

\

3.BximrounTe pyOMIBHUK U IPOU3BEIUTE MYyCK 3JIeKTpoaBuraress. [locteneHHo
Harpy’kas €ro TOpMO30M JI0 HOMHHAJILHOW MOIITHOCTH, 3aIUIITUTE MIOKA3aHHSI
npuOOpOB B TAOIUILY.

[Tokazanust mpubopoB Pe3ynprarsl pacuéToB
U I n Q1 Qz M P1 P, n
A 00/MUH KT KT H Bt Bt %

4.Pa3rpy3uTe 3JIeKTPOABUTATENb IO MIEPBUIHON MOIITHOCTH U BBIKIIFOUNTE
pyOUITbHUK.
5.I1o mony4eHHbIM TaHHBIM BBIYUCIIUTE:
a) MOIIIHOCTb, OTPEOIIEMYIO ABUTATEIEM U3 CETH
Pi=U>*I
0) MOIIIHOCTb Ha Bajly JIBUTaTess
Po=M*n*1,rme M=(Q:1—Q2)*Ru, Ru=0,04
B) KO3 (DUIIMEHT MOJIE3HOTO ACHCTBUS
n=(P2/P1) *100 %
6. Ha ocHOBanuu 3amucei HaOIIOICHUH U pacuyéToOB MOCTpOHTE paboune
xapakrepuctuku: M = f(P2), [=1(P2), n=1(P2), n=7(P.)
7. CnenaiiTe BbIBOJBI IO padoTe.
KoHTpoibHBIE BOITPOCHI:

1. Mexanuueckas 1 pabouas XapakTEpPUCTHKHU JABUTATENICH MOCTOSIHHOTO
TOKA.

2. Bpamaromunii MOMEHT ABUTATENS TOCTOSIHHOTO TOKA.

3. PerynupoBaHue 4acTOThI Bpall€HUs IBUTATENIEH IOCTOSHHOTO TOKA.

4. IlpuMeHeHne IBUTATENCH pa3InMyHOTO BO30Y K ICHUS.
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Jlureparypa:

1. IBanos U.N., ConosseB I'.U., ®posio B.Sl. DnexkrpoTexHuKa 1 OCHOBbI
NEKTPOHUKHU: YueOHuk. — 11-e uzn., crep.- CI16.: M3naTenscTBo «Jlanby,
2021. -736¢.: un. — (YueOnuku jyist By30B. CrieruaibHas JuTeparypa).

Tema 1.10 Ilepexaua u pacnpenejgeHue YIEKTPHUYCCKO YHEePIr U

N

o0k w

1.10.1 Bonpocsl i yetHOro ompoca (YO)
Hasnauenue u knaccudukaius 31eKTPUIECKUX CeTen
[TpoBoja, kabenu, SIESKTPOU3OIAIIMOHHBIE MATEPHUAIIBI B CETIX
Hanpsbkennem a0 1000 B
DneKTpocHa0KEeHHE NPOMBIIUICHHBIX MPEINPUITHIMA
[InaBkue NpenoXpaHuTENN
3aIMTHOE 3a3EMJICHUE
YCTpOUCTBO U MPOCTEUIINNA PACYET 3a3EMIIUTEIIEN

1.10.2 CamocrosarennsHasg padota (CP)

1. ITorck nHbOPMAITIH JIJI CAMOCTOSTEIILHOTO U3YUYSHUS BOIIPOCa
«/lericTBHE 3JICKTPUICCKOTO TOKA Ha OPraHW3M deiioBeka. [loHsTHE 0
HaIPSHKCHUU TIPUKOCHOBECHHS

1.10.3 Tectupoanue (T)
Bapmant Ne 1

DnexTpuyeckas MallnHa, Tpeodpasyromas MEKTPHIECKYI0 YHEPTHIO B
MEXaHUYECKYIO

a. DJIEKTPUYCCKHH JIBUTATEIIh

b. Axkymynsrop

C. DNEKTpUUYECKUN TeHepaTop

d. Tpauchopmarop

CBOWCTBO AJIEKTPUUECKUX MAIIIMH PabOTaTh U B PEKUME
AIIEKTPOIBUTATEINS, U B PEKUME TeHEpaTopa

a. PesepcupoBanue

b. O6parumocTh

C. Peakums saxops

d. Kommyranus

DJIEMEHT JJIEKTPUYECKON MAIIWHBI, CIYKAIIMI I CO3AaHUs
MarHUTHOTO TTOJIS

a. Ilérkmu

b. Cranuna

C. Axops

d. I'maBHbIC moJIOCA

SAxops B cOope umeet Gpopmy

a. Konyca

b. umuapa
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10.

11.

12.

c. Ilapa

d. ITpusmsr

Marepuan 1151 U3roTOBJICHUS KOJIJIEKTOpa

a. I'padur

b. XKeneso

Cc. Mennp

d. Cranp

Mogenb NpoCTEUIIEro IEKTPOABUTATENS

a. IIpoBOJIHMK B MATHUTHOM MOJIE

b. TIpoBOJHHK C TOKOM B MATHUTHOM TI0JIE

C. IIpoBOonHUK, ITepeMEMAOIIMIACS B MATHUTHOM I0JIE

d. IIpoBOJHHK C TOKOM

HamnpapiieHre MarHUTHOTO MOJIsl ONPEACIISIETCS TPABUIIOM

a. IIpasoi1 pyku

b. BypaBumka

c. Jlesou pyku

d. «llITomopa»

OOMOTKa BO30YXICHUS COSMHEHA C HE3aBUCUMBIM HCTOYHUKOM
MATAHUS

a. ['eneparop c He3aBUCUMBIM BO30YKICHHEM

b. Tenepatop ¢ mociea0BaTeIbHBIM BO30YXKICHUEM

c. I'eneparop c napajuieabHBIM BO30YK/IEHHEM

d. T'eHepaTop co cMemaHHBIM BO30YKICHHEM

YerpoiicTBo 115 TpeoOpa3oBaHU IEPEMEHHOT0 TOKA OJTHOTO
HaIpPSHKEHUS B IEPEMEHHBIN TOK IPYroro HampsiKEHUs TOW e YaCTOThI
a. AKKymyJsTOp

b. T'eneparop

c. Tpancdopmatop

d. Bempsmurens

TpanchopMaTopsl NPUMEHSIOT ...

a. B nuHUAX snexrponepenadu

b. B aBTOMaTHKe U TEXHHKE CBSI3H

C. B u3MepuTenbHON TEXHUKE

d. Bo Bcex mepeunciieHHbBIX BhIIIIE

KopoTko3amkHyTasi 0OMOTKa pOTOpa aCHHXPOHHOTO JABUTATENS
MOJIy4Ynyia Ha3BaHUE ...

a. «Knerka nns nomyrasi»

b. «Kierka mist cioHay

C. «benuubs KieTKa»

d. «Knerka st kaHapeHKi»

MaruuTHbIN TOTOK 0003HaYaeTcss OyKBOM

a.

T e T W

b.
C.
d
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13.  Pexum pabotsl TpanchopmMaTopa, mpu KOTOPOM KO BTOPUUYHON OOMOTKE
IPUCOEIUHEH OTPEOUTEND

a
b
C
d

. PexxuMm xomocToro xoaa

. Pexxum KOPOTKOI'O 3aMbIKaHH

. Pabounii pexxum

. HepaGouwuii pexxum

14. ®opmyna 3akoHa Oma A ydacTka 1enu

a.

b

C.

d

1=U/R

. I=E/(R+R0)
Q=I%Rst

. E=Y(I*R)

15. EauHuia usMepeHus CUIJIbl TOKa
a. Om

b

. Ammep

c. BoabT

d

. Bart

Bapuaut Ne 2

1. Dnextpuyeckas MalvMHa, IpeoOpa3yromas MEXaHUUYEeCKYI0 YHEPTHUIO B

AIIEKTPUIECKYIO
a. DIEKTpUUYECKUN ABUTATENb
b. AxkymymsTop
C. DJEeKTpUUYECKUi reHepaTop
d. Tpauchopmarop

Bausaue MarHuTHOTO IOJIS SAKOPS Ha MAaIrHUTHOC I10JIC BO36y>KI[eHI/I$I

ANEKTPUUYECKON MAIIUHBI
a. PesepcupoBanue
b. O6parumocts
c. Kommyranus
d. Peakrust skopst

DJIeMEHT BHGKTpI/I‘ICCKOﬁ MalInHEbI, CJ'IY)KaIIII/II\/'I AJIA SJICKTPHUYICCKOTO
COCIMHCHUA BpaHlaIOHICI\/'ICH OOMOTKH AKOPs € HCIIOABUYKHBIMU

KJIEMMaMH MallliHbI
a. I'maBHBIC moJroca
b. Cranuna
c. Illérkmn
d. Sxopn
Crroco0 M3roTOBJICHUS CTAaHWHEI
a. JIuteé
b. IlpeccoBanue
c. Cgapka
d. Coopka

MaTepHaﬂ JJIA U3TOTOBJICHUA 00OMOTOK

a. I'padur
b. XKeneso
c. Cranb
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d. Menp
6. Mogenb mpoCTeHIIero dIEKTPUICCKOTO TeHEpaTopa
a. IIpoBoIHHMK B MATHUTHOM MOJIE
b. TIpoBOJAHHMK C TOKOM B MArHUTHOM I10JI€
C. IIpoBOnHUK, ITEpeMELIAOIUNCST B MATHUTHOM I10JIE
d. TIpoBOJHHK C TOKOM
7. OO6moTKa BO30OYXKICHHS COeIMHEHA TTOCIIE0BATEILHO C OOMOTKOM
KOps
a. ['eneparop c He3aBUCUMBIM BO30YKICHHEM
b. T'eneparop ¢ mocieaoBaTeIbHBIM BO30YXKICHHEM
c. I'eneparop ¢ mapamiensHbIM BO30YKIEHUEM
d. 'eHepaTop co cMemaHHBIM BO30YKICHHEM
8. ®opmyna 3JIC MHAYKIMU B TeHEpATOpE
a. E=B={=l=sin a
b. E=B={=v=sin a
c. E=I*(R+Ro)
d. E=A/Q
9. IlepBuunas oOMOTKa TpaHchopmMaTOopa MOAKIIOYAETC K ...
a. Ucrounuky nuraHus
b. ITorpeduremnio
C. MaruuronpoBony
d. He umeer 3HaueHUs
10.ITpu kakOM HaTpsIKEHUU TIEIeCO00pa3HO TTepeaaBaTh U MOTPEOIIATH
AIEKTPOIHEPTUIO
a. IlepenaBaTh mpu HU3KOM, TOTPEOIISITH TIPU BHICOKOM
b. IlepenaBaTh ¥ MOTPEOIATH MPU HU3KOM
c. IlepemnaBaTh U MOTPEOISATH TPU BHICOKOM
d. IlepemaBaTh Ipu BEICOKOM, OTPEOISATH MPU HU3KOM
11.B acuHXpOHHOM JIBUTATEJIE POTOP BPAIIAETCS C YaCTOTOU
a. PaBHOIf yacToTe BpalieHuss MAarHUTHOTO TTOJIS
b. MeHblIneii 4acTOTHI BpaIllEHUsI MAarHUTHOTO TTOJIS
C. bospiieit 4acTOThI BpallleHUs MArHUTHOTO TIOJISt
d. He3aBHUCHMO OT 4acCTOTHI BPAIICHUS MAarHUTHOTO TIOJISI
12.MarautHasi IpOHUIIAEMOCTh 0003HaYaeTCsl OYKBOM
a. B
b. H
C.
d o
13.Pexum paboTsl TpaHchopmaTopa, Ipu KOTOPOM KO BTOPHUYHOMN
OOMOTKE HE NPHUCOEIUHEH NOTPEOUTEND
a. Pexum xosocroro xozna
b. Pexxum KOpOTKOro 3aMbIKaHUs
C. PaGounii pexxum
d. Hepabouuii pexum
14.®opmyina 3akoHa Oma 1Jig 3aMKHYTOM LIeTH
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a. 1I=U/R
b. E=Y(I"R)
c. I=E/(R+Ro)
d. Q=I>Rst
15.Enunuiia uaMepeHusi MOIIHOCTH

a. Om
b. Amnep
c. Boubt
d. Barr

Bapuant Ne 3

1.DOnekTpruyeckas MalivHa, Tpeodpa3yronias XHMHIECKY IO
SHEPTHUIO B 3JIEKTPUUYECKYIO

a. DNEeKTPUUECKHI TBUTATEITH
b. AxkymynsTop
C.DJIEKTPUUYECKUI TeHEPATOP
d.Conneunas Garapest
2.IIpouecc nepexnoYeHus: CeKIUi 0OMOTKH SIKOPSI U3 OJTHOM
napaJijieIbHOW BETBU B APYTYIO
a.PeBepcupoBanue
b.KommyTanus
¢.O6paTumMocTh
d.Peakrust sikopst
3.DMeMeHT JEeKTPUIECKON MAIIHHBI, BBITIOJHSIONINA POJIb KOPITyca U
MarHUTOIPOBO/IA
a.l yraBHbIE MTOJIOCA
b.11éTkn
C.sIxopp
d.Cranuna
4 MatepuaJ JJis U3roTOBJICHUS MIETOK
a.Cranb
b.Crexiio
c.I'padpur
d.XKeneszo
5.9neMeHTHI HeMTOABUKHOM YaCTH MAITMHBI TOCTOSTHHOTO TOKA
a.CranuHa, METKY, TIaBHBIE TIOTI0CA
b.CranuHa, KOJUIEKTOP, TJIABHBIE ITOJTFOCA
C.Baui, kosutexTop, AKOpb
d.Ban, mérku, cranuHa
6.2MeKTpOMarHuTHas CUja B 3JICKTPOABUTATEIIC OTIPEICIIACTCS IPABUIIOM
a.IIpaBou pyku
b.BypaBurka
C.JIeBou pyku
d.«IlITonopa»
7.O0MOTKH BO30YXKIEHUSI COCIMHEHBI CMEIIAaHHO ¢ 0OMOTKOU SIKOPS
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a.I'enepaTop ¢ HE3aBUCHUMBIM BO30YXKICHHUEM
b.I'erepaTop ¢ mociie10BaTeIbHBIM BO30YKICHHEM
c.I'eneparop ¢ napajuieabHbBIM BO30YKICHHUEM
d.I'erepaTop cO CMEIIaHHBIM BO30YKICHUEM
8.dopMyra JIEKTPOMarHuTHOM CUITBI
a.E=B={=l=sin a
b.E=B=L=v=sin a,
c.E=I*(R+Ro)
d.E=A/Q
9.Bropuunas 06MoTKa TpaHchopmaTopa MOJKIIOYACTCI K ...
a.lcTouHMKY nTUTaHUA
b.ITorpeburemnto
C.MarauTtonpoBoay
d.He umeeT 3HaueHus

10. Kakwue TpancopmaTopsl UCHIOIB3YIOT A7l MUTAHUS JIEKTPOIHEPTHEH

JKUJIBIX NOMEIICHUN
a.M3mepurenbHbIe
b.Ceapounsie
c.CuioBsle
d.Crenuanbublie
11. Tpanchopmatopsl IPUMEHSIOT ...

a.Bo Bcex MNCPCUYNUCIICHHBIX HUJKC W MHOTI'HX APYTIHUX 007aCTAX TEXHUKHU

b.B nmuHUAX s5eKkTponepenadn
C.B aBTOMaTuke v TeXHUKE CBS3U
d.B m3mepuTenbHON TEXHUKE
12. MarnuTHas HHAYKIKs 0003HaYaeTcs OyKBO
a.B
b.u
c.®
d.H

13. Pexum paboTsl TpanchopmaTopa, Ipy KOTOPOM BTOPUYHASI OOMOTKA

3aMKHYyTa Ha ce0s
a.Pabounii pexxum
b.Hepabouwnii pexum
c.PexxnMm xosoctoro xona
d.PeskriM KOPOTKOTO 3aMBIKaHHS
14. ®opwmyna |l 3akona Kupxroga
a.lI=U/R
b.I=E/(R+Ro)
c.Q=I%=Rst
d.E=>(I"R)
15. EnunHuna usmMepeHus: HanpsoKeHUs
a. Ammep
b.Om
c.BoabT
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d.Barr
Bapunant Ne 4

1. Dnexrpuyeckas MaivHa, IpeoOpa3yronias COJIHEUHYIO
SHEPTHUIO B DJIEKTPUUYECKYIO

a. DJEeKTpUYECKUM JBUTATEIb
b. AxkkymysTop
C. DJNEKTPUYECKHUI TeHEPATOP
d. Conneunas Oarapes
2. V3meHeHue HanpaBJICHHS BPAILICHUS SIKOPS dJIEKTPOIBUTATENS
a. PesepcupoBanue
b. Ob6paTumocThb
C. Peakuus sixops
d. Kommyramus
3. DIJIeMEHT 3JIEKTPUYECKON MalllUHbI, CIIy KA MEXaHUYECKUM
BBITIPSIMUTEJIEM TOKA
a. I'yaBHbIE mOIIOCA
b. Komiektop
c. CraHuHa
d. SIkopn
4. Marepuan ajst U3rOTOBJICHUS CTAHUHbI
a. Cranb
b. Menb
c. I'padur
d. XKeneso
5. DyeMeHTHI MOJABUKHON YaCTU MaIllMHBI TOCTOSTHHOT'O TOKa
a. Cranuna, mETKU, TIaBHBIC MOJIOCA
b. CranuHa, KOJUIEKTOP, IJIABHBIC MOJIOCA
C. Bau, koyutekTop, sIKOpb
d. Ban, mérku, crannHa
6. OJ1C B renepaTope omnpenensieTcss IpaBUiIoM
a. IlpaBoi1 pyku
b. BypaBuunka
c. JleBou pyku
d. «IIITomopa
7. OO6MOTKa BO30YXKICHHS COSMHEHA TTapAJIJICIIBHO ¢ 0OMOTKOM SIKOPS
a. I'enmeparop ¢ He3aBUCHUMBIM BO30YKICHUEM
b. T'ereparop c mociiea0BaTEIbLHBIM BO30YXKICHUEM
c. I'enepatop ¢ mapanienbHbIM BO30YXKIEHUEM
d. T'eneparop co cMemaHHBIM BO30YKICHHEM
8. ®opmyna 3J1C uCTOUYHUKA TUTAHUS
a. E=B=l=l=sin a
b. E=B={=v=sin a
c. E=I*(R+Ro0)
d. E=A/Q



9. MarnuTonpoBoJ TpaHc(hopMaTopa U3rOTOBJICH
a. Jluteem

b. W3 oTaebHBIX JTUCTOB JICKTPOTEXHUYECCKOU CTaIIN
c. Caapkoii
d. IlpeccoBanuem
10.Tpanchopmaropsl HEOOIBIITON MOIITHOCTH C BO3YIIHBIM OXJIaXKICHUEM
Ha3bIBAIOT
a. Cyxumu
b. Mokpbimu
C. MacnsaasiMu
d. Bo3ayuraeiMu
11.TTpu kakOM HaMpsIKEHUU 11eJIeCO00pa3HO MepeaaBaTh U MOTPEOISITH
AIIEKTPOIHEPTHUIO
a. IlepenaBaTh pu HU3KOM, TOTPEOIISITH TIPA BHICOKOM
b. IlepenaBaTh 1 NOTPEOIATH IPU HUZKOM
c. IlepenaBaTh IpH BBICOKOM, TOTPEOIISITH IPU HU3KOM
d. IlepenaBaTh ¥ MOTPEONIATH IPH BHICOKOM

12 Hanpsi>keHHOCTh MATHUTHOTO T0JIA 0003HavaeTcst OyKBOU
a. B

b. H

C. 1
d o

13.Pexum paboTsl Tpanchopmaropa, mpyu KOTOPOM TEpPBUYHAS OOMOTKA
HE TIOJIKJTFOYE€HA K UICTOYHUKY TTUTAHUS
a. Pabounii pexxum
b. HepaGouwuii pexxum
C. Pexum xosoctoro xozna
d. PexxuM KOPOTKOTO 3aMBIKaHUS
14.®opmyna 3akona Jxxoyins - Jlenna
a. 1I=U/R
b. I=E/(R+Ro)
c. Q=I%Rst
d. E=X(I"R)
15.EnunHuna uaMepeHusi COnpoTUBIICHUS
. Amrmep
. Barr

BossT
Om

oo op
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Koro4u k Tectam

Bapuant 1 2 3 4
Ne Bompoca
1 a c b d
2 b d b a
3 d Cc d b
4 b a Cc a
5 c d a Cc
6 b c c a
7 b b d c
8 a b a d
9 c a b b
10 d d C a
11 c b a C
12 c c a b
13 c a d b
14 a c d Cc
15 b d Cc d

Paznen 2 QJIEKTPOHUKA

Tema 2.1 [1oaynpoBOHUKOBbIE MPUOOPBI

2.1.1Bomnpocs! s yetHoro onpoca (YO)

[TonynpOBOJHHUKH K UX CBOMCTBA

CoOcTBeHHast MPOBOAUMOCTD MOTYTPOBOTHUKOB

KoBaneHtHas cBsA3b

[IpuMecHast TpOBOAMMOCTH MOJIYIIPOBOJHUKOB

[Tony4yeHre noJiynmpoOBOIHUKA C JIIEKTPOHHOU U ABIPOYHOU

MIPOBOIUMOCTBIO

DJIEKTPOHHO-ILIPOYHBIN TIEPEX0/T

[IpsiMmoe 1 06paTHOE BKIIIOUEHHUE JIEKTPOHHO-IBIPOYHOTO MEPEeXoia

BonbT-amMnepHas XapakTepuCTHKa JIEKTPOHHO-ABIPOYHOTO MIEPEX0a

. [IpoGoii 251eKTPOHHO-IBIPOYHOTO TIEPEexX0/1a

10 Krnaccudukanus mosxynpoBOIHUKOBBIX JHOIOB

11.bunonspuslii Tpansuctop. Onpenenenre. HaznaueHue 31eKTpoaoB.
[Ipumenenue

12.TToneBoii Tpan3ucrop. Onpenenenne. Haznauenne 31eKTpoaoB.
[Ipumenenue

13.Tupucrop

ARl A

©o~N®
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2.1.2 JlaGopartopubie paboThl (JIP)

JIABOPATOPHAS PABOTA Ne 11

TEMA: UCCJIIEJOBAHUE U AHAJIN3 PABOTbI
HOJYINPOBOAHUKOBOI'O JMOJA
HEJIb PABOTDI: N3yunuts paboTy NOIyNIpOBOAHUKOBOTO AMO/IA, HAYUYUTHCA
CTPOUTH BOJIBT - AMIIEPHYIO XapaKTEPUCTHUKY MOJIYITPOBOAHUKOBOTO IHO/IA.
OcBauBaemsie komnereHmuu: OK 01, OK 02, IIK 2.3
O6opynoBanmue:
1. nabGopaTopHBIi CTEH/I:

- CTAllMOHAPHBIA UCTOYHUK MUTaHusA 15B;

- MyJIBTUMETP CTAllMOHAPHBIN (aMIepMeTp NOCTOSIHHOTO TOKa) — 11T;

- MyJIbTUMETP CTallMOHAPHBIN (BOJIBTMETP MOCTOSIHHOTO TOKA) — 1 1IT.
2. MynpTUMETP IEPEHOCHOH (BOJIBTMETP MOCTOSTHHOTO TOKA).
3. biiok myst maGoparopHoii paboTsr Nel.
4. CoeuHUTENbHBIC TPOBO/IA.
3apanue Nel (010K Nel, cxema Al)

Custb npsimyto BeTBb BAX monynpoBoaaukoBoro quona: | npsm. = f(U mpsim.)

X1

+ 77—
vD1
X3 M X4 X5
raf I
V)
o/
X2

— [ 1

R3

IHopsiaok cOOPKH CXeMbI:

1. CoOpatb 3IEKTPUUECKYIO CXEMY IEIHU 110 PUCYHKY.
2. Tlomath muTanue Ha uccieayemyro cxemy : "+" — X1, " " — X2.
3. IoakmounTs amnepmeTp k Toukam X5, X6;
4. TloakmouuTh BOJIBTMETP K Toukam X3, X4.
5. Pyuky mnoreHumomerpa R1 Ha cxeme MOBEpHYTh NIPOTHB YacOBOWU
CTpPEJIKU J0 yIopa.
Xoa padoThI:

1. IlpenwsBUTH CXeMY AJi MPOBEPKHU MPENOAABATENIO.

2. CeteBoil TymOnep moctaButh B moisiokenne «BKJI» u Haxxath KHOMKY
«CETb» Ha O610Ke muTaHus.

3. Ha ucrounuke nutanus ¢ MOMOIIBIO PYyYKH BBICTABUTH HaNpsDKeHHs 5 B,
U3MEPUB €r0 TNEPEHOCHBIM BOJIBTMETPOM, BKJIIOUYEHHBIM B PEXUM
BOJIETMETPA MTOCTOSHHOIO TOKa ¢ mpenesioMm uzmepenus 20 B.
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4.

VYCTaHOBUTh aMIEPMETP B PEXUM aMIEPMETPa IOCTOSHHOIO TOKa C
npenenom uzMepenus 200 mA.

5. YcraHOBUTH BOJBTMETP B PEXKUM BOJBTMETpPa MOCTOSHHOIO TOKa C
npenenom uzmepenus 20 B.
6. [loBopauuBas pyuky noreHiuomerpa R1 mo yacoBoii cTpenke U U3MEHssI
npsimoe HanpsbkeHue auoga ot 0 B, guxcupoBaTh 3HaueHHe NPSIMOro
Toka uyepe3 kaxnaele 0,1 B (mpomenatb 6 onbiToB). Pe3ynbraTh
U3MEpeHU 3aHecTu B Tabauiy 1.
Tab6auna 1
U opsim., B 0 0,1 0,2 0,3 0,4 0,5
| mpsim., MA

7. BBIKITIOUUTH CETEBOM TyMOJIEP.

3ananme Ne2 (0s10k Nel, cxema A2)
Cusathb 00paTHyI0 BeTBh BAX momynpoBoaaukoBoro auoxaa: | oop. = f(Uobp.).

X1
+ 7—
VD2
[ x3 LA X4 X5
R2 [ In 1<
/\7\
N4
X2
- & S X6

R4

IHopsiiok cOOPKU CXEeMbI:

Ok wbE

Co0patb IIEKTPUUECKYIO CXeMY IEIU M0 PUCYHKY.
[TonaTe nutanue Ha uccaenyemytro cxemy : "+" — X1, " " — X2.

[MonkmrounTh amrepMeTp K Toukam X35, X6;
[ToakmrounTh BOJBTMETP K ToUukaM X3, X4.

Pyuky mnotenmuomerpa R2 Ha cxeMe MNOBEpHYTh MNPOTHB YacOBOM
CTpPEJIKH J0 yIopa.

Xoa pa6oThI:

1.
2.

[IpenssaBUTEL CXeMy JJis MPOBEPKH MPETO1aBaTENIO.

Ha ncTouHuke nMUTaHUsl ¢ MOMOIIBIO PYYKH BBICTaBUThH HampspkeHus 30
B, u3MmepuB ero mepeHOCHBIM BOJIBTMETPOM, BKIIOUEHHBIM B PEKHUME
MOCTOSTHHOT'O TOKa ¢ npenenom uzmepenus 200 B.

CereBoit TymOyep mocraButTh B mosiokeHne «BKJI» M HaxxaTh KHOIKY
«CETDb» Ha 610Ke nuTaHUS.

YCTaHOBUTH aMIEpMETP B PEXKUM aMIEpPMETpa TOCTOSHHOTO TOKa C
npenenom uzmepenus 200 mxA.
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5. YcraHOBUTH BOJIBTMETP B PEXKUM BOJBTMETpPa MOCTOSHHOIO TOKa C
npenenom uimepenus 20 B.

6. IloBopauuBas pyuky noreHuromeTrpa R2 1mo 4yacoBoil cTpelsike, U3MEHSTh
oOpaTHOe HampspkeHue auoja ¢ maroMm 1 B, mpu 3ToM u3MepsTh cuity
TOKa. Pe3ynbpTaThl U3MEPEHH 3aHECTH B TaOIHUILy 2.

Tao0auna 2

U o0p., B 0 5 10 15 20 25 30

| 00p., MKA

7.BBIKITIOUUTH CETEBOU TyMOJIED.
3ananue Ne3

1. ITo manHbM Tabnun 1 u 2 nmoctpouth BAX moaynpoBOAHHUKOBOTO
IUOJA.

2. [lo BAX wnu TabnuuaMm OonpenenuTh CONPOTHBICHUE TUOAA B MPSIMOM
BKJIFOUEHHH R mpsiM. 1 B 00paTHOM BKJItOUYeHHU R oOp. mpu 3a1aHHBIX
HaAIPSDKCHUSIX

R npsim. = U mpsm. / | ipsim., ipu U mipsim.=0,4 B, U nipsim.=0,1 B
R 06p. = U 06p. /I 06p., nmpu U 06p.=20 B.
3. CnenaTh BBIBOJI O MPOJIEIAaHHON padoTe.

Jlureparypa:

1. IBanos U.U., ConosseB I'.U., ®ponos B.S. DnekrpoTexHuKa 1 OCHOBbI
ANEKTPOHUKU: YueOHuk. — 11-e uzn., crep.- CI16.: M3naTenscTBO «Jlanby,
2021. -736¢.: un. — (YueObuuku ains By30B. CrieninanabHas IUTEpaTypa).

Tema 2.2 BolnpsasMuTe M U YCUJIHTEIH

2.2.1 Bomnpocsl ans yctHoro omnpoca (YO)
DJNIEKTPOHHBIN BRIIpsIMUTEND. OnpeneneHue
CrpykTypHas cxema BhIIPSIMUTENS
Knaccudukanus BoinpsMuTeneit
TpeboBaHus K BEHTHISIM
OHONONTYTIEPUOIHBIN BBITTPSIMUTEID
JIByX1OJIyTIEpUOAHBIN BBIIPSIMUTEIb
MocroBas cxema ABYXIOJYyIEPUOIHOTO BBIIPSIMUTENS
Crnaxuatouiue GuibTpbl
. DNEeKTPOHHBIN ycunuTenb. OnpenesieHue
10 TexHu4yeckre XapakTEPUCTUKU SJIEKTPOHHBIX YCUIUTENEH
11.06parHble CBA3U B yCHIIUTEISAX

©9°N979”:'>9°!\’!‘
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2.2.2 Jlaboparopusie padoTsl (JIP)

JIABOPATOPHAS PABOTA Ne 12
TEMA: NUCCIIEJOBAHUE PABOTBI BLIIIPAAMUTEJIS
HEJIb PABOTBI: O3HaKOMHUTBCS CO CXEMOUM ABYXITOIYTIEPUOAHOTO YIPABIISIEMOTO
TUPUCTOPHOTO BBIPSIMUTENS U CHSTh €r0 PErYIUPOBOYHYIO XaPaKTEPUCTHKY.
OO0opynoBanme: 1a00paTOpHbBINA cTeH], 070K Ne 9, coeTMHUTEIbHBIE TPOBO/IA,
TOKOBBIM IIYHT.
OcBauBaembie komnereHuu: OK 01, OK 02, IIK 2.3

IHopsaok BbINOJHEHUS 32JaHUS

1. CereBoit TymOep - B ioniovkenn  BBIKJL

x4 E ; X12
~20V & vD3

R 7N P 7| K

06 BX13

20V

X@_e1 y X7 X16(R— T dxis
~24V ' 200mA

X1 + X15
& @ & Mgy X119

R2

X3
~24V &

2. Tlomars iepeMeHHOE HaMPSHKEHHE C BHIBOZIOM HyJIeBOM TOUKH ¢ THe371a creria ‘20— 0—20" va
(hazocaBUTArOITy O TOUKY 1 ¢ THE3! “24 —0— 24" Ha BRIMPSIMUATENTHHYO TIETTH YIPABIISIEMOTO
BBIPSIMUTENIST COTTIACHO MHEMOCXEMBL

3. TlomrounTs IBMEPUTENTBHBIE IPHOOPBI C PEIETiaMi I3MEPEHHI, YKa3aHHBIMU Ha
MHEMOCXEME.

4. TapaiesnsHo Harpy3ke R2 noakmounTs ociuiorpad.

5. Pyuxy notenipometpa RI oBepHyTH MPOTHB YaCOBOM CTPEITKH JI0 YIIOPa, UTo Oy/IeT
COOTBETCTBOBATH YIITy ypaniieHus o= 0°.

6. BrmounTs crenn, moctaBuB ceteBoi TymOep B rionioxkenre BKJI n nakas krnonku CETb n
OCHLWIOI PA®D na Grioke MaTaHusL.

7. Haxpane ocipwiorpada c omoripto pydek PASBEPTKA, CTAB, BOJIBT/IIEJ],
BPEMSI/IEJT noGUTHCS YCTOMYMBOTO 1 YIOOHOTO Jij1st HAOMFONICHHST I300PKEHHST
CHHYCOUTTBHOTO HAMPSLKEHKST HA HATPY3Ke.

8. TNorerrmomerpom R m3meHsIT yron yrpaBieHust B peeniax, YKa3aHHBIX B TAONHIIE, U Yepe3
kakzpie 30° 3amichIBaTh MOKA3aHHs! I3MEPUTEITHHBIX PUOOPOB. [[aHHbIE 3aHeCT B TAOMHITY.
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a,° 0 30 60 0 120 150 180

UOq, B

IO(X; A

loo— MOCTOSIHHASI COCTARTISFOITIASE BEITPSIMIIEHHOTO TOKA;

Uoo— MOCTOSIHHOTO COCTARJISIFOLIAS BHITPSIMIIEHHOTO HAMPSDKEHMS;

0L— YTOJT YTIPARJICHHS] THPUCTOPAMH.

9. 3apricoBars OCIIALIONPaMMY BBIXOIHOTO HarpspkeHwst ipu o= 0°, 30°, 90°.

10. Bemounts crer, HaxkaB KHOIKY OCLIJ IO PA®, CETD 1 BBIKITFOUHTE CETEBOM

TyMOJIEp.
11.ITo 1aHHBIM TAOIHIIBI TIOCTPOUTH PEryJTMPOBOUHYFO XapakTeprcTrKy U, = (o).

KoHTpoJbHBIE BOPOCHI:
1.00bsCHUTE TPHUHITUIT JCHCTBUS THPUCTOPA.
2.Yto Takoe yroy ynpaBieHHs?
3.C moMOIIbI0 KaKUX 3JIEMEHTOB OCYIIECTBISETCS YIIPABICHHE MOMEHTOM
BKJIFOUCHHS THPHUCTOPA B CXEME BBITIPSIMUTEIS?

Jlureparypa:
1. Ianos U.U., Conosse I'.U., ®ponos B.S. DnexkTpoTexHuKa 1 OCHOBbI
ANMEKTPOHUKU: YueOHuk. — 11-e uzn., crep.- CII6.: M3naTenscTBo «Jlanby,
2021. -736¢.: un. — (YueOnuku jyist By30B. CrieruaibHas JuTeparypa).

2.2.3 CamocrosrenbHas padbora (CP)
1. ITouck mHGOPMAITUU I CAMOCTOSTEILHOTO H3Y4YCHHUS BOIIPOCa
«MeXKacKaHbIe CBS3U B YCUITUTEIISX)

Tema 2.3 OCHOBBI MUKPO03J1eKTPOHUKH
2.3.1 Bompocs mist yctHoTo ompoca (YO)
OCHOBHBIE HANIPABJICHUS PA3BUTUSI MUKPOIJIEKTPOHUKH.
NHuTterpaiibHbie CXeMbl MUKPOIJIEKTPOHUKHU
AKTHUBHBIE U TACCUBHBIC 2JIEMEHTHI HHTETPAIbHBIX MUKPOCXEM
[IpuMeHeHne NHTErPATbHBIX MHUKPOCXEM
Tpurrepsl U JIOTHYECKUE DJIEMEHTHI
Muxkpomnpoiieccopbl 1 MUKpPO-OBM
[IprumeneHne yCcTpocTB MUKPOJIEKTPOHUKH

NoakowdPE

2.3.2 Tectuposanue (T)

Bapuasnr 1
1. Enunuiia uaMepeHusi COnpoTUBIICHUS
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a. Om

b. Boisbr

c. dapag

d. Ammep

. bykBa, o003Hayaromas HanpsHKeHUue

a. R

b. |

c. U

d C

. BemecTtBo, oTHOCsIIEECS K MPOBOJHUKAM
a. Pesuna

b. dapdop

c. I'epmannii

d. Menp

. Hanpspkenune nzmepsiercs

a. AmmepMmerpom

b. Barrmerpom

c. Ommerpom

d. BonprMerpom

. Ponb Kopriyca B 3J€KTpUYECKON MAIIMHE BBIMOJIHSIET
a. Ilomroc

b. Illérka

c. CranunHa

d. Skxopn

. YCTpOHCTBO, IpeoOpa3yrolee MEKTPUIECKYIO0 SHEPTHUIO B TETUIOBYIO
a. I'eneparop

b. WMcToYHMK UTaHUS

C. DJNEKTpOABUTATEID

d. Dnekrpooborpesaresb

. ®opmyia 3akoHa Oma JJis yyacTKa [enu

a. |= U/(R+ Ro)
b. I=U/R

c. Q=I>Rt

d. I=E/(R+ Ro)

. Cucrema U3 IBYX MPOBOJIHUKOB, Pa3JICICHHBIX TUIICKTPUKOM
a. Pesucrop

b. DnekTpuueckas 1enn

c. Konumencarop

d. Ucrtounux DJIC

. DieKTpuyecKas MalllHa, IPeoOpasyromas JISKTPUUSCKYIO SHEPTHIO B
MEXaHUYECKYIO

a. DJIeKTPOJABUIATEIb

b. Axkymyisrop

c. Konugencarop

d. I'enepatop
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10.YcrpoiicTBo a7 mepeaadn 3JIeKTPUIECKON YHEPTHUH OT HCTOYHUKA
AIEKTPUUECKOU SHEPTUH K TIOTPEOUTEITIO
a. DJIeKTpUUecKas JiamIia
b. WMcToYHMK MUTaHUS
C. JIunus snexTporiepenauu
d. DreKkTpou3MepHUTeIbHBIN TPUOOP
11.Koadunment tpanchopmanuu TpanchopmaTopa
a. k=U2/Ul
b. k=w2/wl
c. k=E2/El
d. k=wl/w2
12.TlepeMeHHBIM HA3BIBACTCS TOK, MIEPUOANUCCKH U3MEHSIOIIHIACS:
a. Ilo Bennuuue
b. Ilo BemuumHE W IO HAIIPABJICHUIO
c. Ilo HanmpaBneHuto
d. He usmensronmiics
13.McTOYHUK 2JIEKTPOHOB B AJIEKTPOBAKYYMHOM MpubOOpe
a. AHopng
b. Certka ynpasmstorias
c. Karon
d. Cerka 3ammrHas
14.OcHOBHOE CBOMCTBO MOIYNPOBOJHUKOBOTO JUOAA
a. JIByXCTOpOHHSISI MPOBOJUMOCTD
b. Ycunenue Toka
c. [loBeiieHNE HATPSKEHMUS
d. OIHOCTOPOHHSS TPOBOJIUMOCTh
15. briok BeIIpsIMUTENS, IPEAHASHAYCHHBIHN 1J1S1 YMEHBIIICHUS MyIbCallUii
BBITIPSIMJICHHOTO TOKa
a. CrinaxuBaromuii GuibTp
b. Tpauchopmartop
C. Bentunp
d. Crabunusarop

Bapuant 2

1. EnvnHuna u3MepeHus HalpsoKeHUs
a. Ammep
b. Boubr
c. Barr
d. Om

2. bykBa, o003Hayaromas cuiy Toka
a. U
b. 1
c. R
d. C

3. BemecTBo, oTHOCsIIEECA K [TOJIYyIIPOBOAHUKAM
a. pe3nHa
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b. dapop
C. KpEeMHHA
d. menp
4. ConpoTuBIEHUE U3MEPSAETCA
a. aMIepMeTpoM
b. BarT™MeTpOM
C. OMMETPOM
d. BompTMETpOM
5. Hns co3nanusi pabodyero MarHUTHOTO MOTOKA B 3JIEKTPUYECKON MaIIHE
CIIyKaT
a. Tmoroca
b. mérku
C. CTaHHWHA
d. sKopw
6. YctpoiicTBo, mpeobpasyroliee dJIEKTPUIECKYIO IHEPTHIO B CBETOBYIO
a. I'eneparop
b. DaekTpuueckas jgamma
C. DJNEKTpOABUTATEID
d. Dnekrpooborpesareb
7. ®opmymna 3akonHa Jxoyns - JIenma
a. I=U/R
b. ZI=0
c. I=U/(R+ Ro)
d. Q=I>R-t
8. COBOKYMHOCTH yCTPOWCTB, MIPEAHA3HAYCHHBIX JJIS MOTYUYEHUS, TIepeIadn
Y MCTIOIB30BAaHMSI SJICKTPUUECKOI SHEPTUn
a. DJIeKTpUUecKas 1EMb
b. Bempsimurensb
c. Tpancdopmatop
d. Jlunus snekTponepenavn
9. YcrpoiicTBo i peoOpa3oBaHus IEPEMEHHOTO TOKA OJTHOTO
HaMPsHKEHUS B IEPEMEHHBIN TOK JPYToro Hanps>KeHUS
a. Tpancdopmarop
b. Dnekrpoasurarens
C. Bemmpsmurens
d. T'enepatop
10.YcTpoticTBo aiis mpeoOpa3oBaHusi MEXaHUYECKOW YHEPTUHU B
AIIEKTPUIECKYIO
a. AKKymyJsTOp
b. T'eneparop
C. DNEKTpOABUTATEID
d. Bempsmuress
11.CBOICTBO MOCIIEIOBATEILHOTO COEIMHEHUS PE3UCTOPOB
a. U=Ul1l=U2=U3
b. 1=11+12+13
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c. I=11=12=I3
d. Q=Q1+Q2+Q3
12.Pexum pabOThI 3JEKTPUUYECKON LIEH, TP KOTOPOM CHJIa TOKa B 1enu =0
a. Pexum KOpOoTKOTO 3aMbIKaHUs
b. HomuHanmbHBIN pexxum
C. PaGounii pexxum
d. PexxuM X0JI0CTOTO X018
13.5IByieHnEe BBIXO/1a AIEKTPOHOB C TOBEPXHOCTH HArPETOro KaToaa
a. Tepmod3JeKTpOHHAsI YMUCCHUS
b. doTo3neKTpOHHAS IMHUCCHS
C. Bropuunas snexkTpoHHas sMUCCHS
d. DnexTpoHHas IMHUCCHS
14.Hanbomnee pacnpocTpaHeHHAsl CXeMa BKJIIOYEHUS TPAH3UCTOPA
a. C oOuieit 6azoit
b. C obmum smMuTTepOoM
C. C o0mmm KOJIEKTOPOM
d. Bce BblIlIe IEpEUHCIICHHBIC
15. JInst onpeienieHns HarpaBJIeHUs DJIEKTPOMArHUTHOW CHITBI TIPUMEHSIETCS
a. [IpaBuno OypaBurka
b. IlpaBuio mpaBoit pyku
c. IlpaBuio seBou pyku
d. ITpaBwiio mpaBoii u JCBOW PYKH
Bapuanr 3
1. Enununa usmepeHus 3apsaa KoOHIeHcaTopa
a. Heroron
b. dapan
c. Kynon
d. Om
2. bykBa, o003HauaroI1as eMKOCTh KOHJICHCAaTOpa
a. U
b. 1
c. R
d C
3. BemecTBo, oTHOCSIIEECS K TUAIIEKTPUKAM
a. 30JI0TO
b. dapdop )
C. TepMaHUii
d. menp
4. Cuia Toka u3MepseTcs
a. aMIepMeTpoM
b. BarTMeTpom
C. OMMETPOM
d. BonpTMETpOM
5. MexaHUYeCKUM BBITIPSIMUTEIIEM TOKA B JIEKTPUUYECKON MAIIMHE CITY>KHUT
a. KOJUIEKTOP
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b. mérka
C. CTaHHHA
d. sikopw
6. [HonynpoBOAHUKOBBIN MPUOOP C TPEMSI SIEKTPOIAMHU
a. Tpuon
b. Tpausucrop
c. I'azoTpon
d. Tuparpon
7. VICTOYHMK AIEKTPUUECKOTO OIS
a. IIpoBomHMK ¢ TOKOM
b. HemonemxHast 3apsiKeHHAs! 9aCTHIIA
C. IlonBuwkHas 3apspKeHHAs 4acTHULIA
d. ITpoBogHMK
8. Ilpu mapanienbHOM COeAMHEHUH KOHACHCATOPOB
a. Q=Q1=0Q2=Q3
b. Q=0Q1+Q2+Q3
c. U=U1l+U2+U3

d. I=11+12+13
9. dopmyiia eMKOCTH IJIOCKOIO KOHAEHCATOpa
a. C=¢aS/d
b. C=Q/U
c. I=U/R
d. R=pl/S

10.YcTpoticTBo s mpeoOpa3oBaHUs XUMUYECKON YHEPTUN B IICKTPUIECCKYTO
a. DJeKTpoABUTATEIh
b. Tpauchopmartop
c. I'eneparop
d. AxkkymymsTop
11.Yactb TpaHnchopmaropa, MoJKI0YAIOMIAACS K TOTPEOUTEIIO
a. MarsuronpoBoj
b. IlepBuunas oOMOTKa
C. Bropuunas oOMoTKa
d. Obe oOMOTKH
12.Coenunenue 0OMOTOK Tpex(ha3HOM CUCTEMBbI
a. IlocnemoBarenpHOE
b. 3Be3nma
c. IlapamrensHoe
d. CmemranHoe
13.Kak nmoak/iro4nTh UCTOYHUK MUTAHUS K P-N TIepexo1y, 4To0kl P-N epexo
MIPOITYCKAJI JIIEKTPUUECKUIN TOK
a. — MCTOYHHUKA K P-00JacTH, + UCTOYHUKA K N-00J1acTH
b. Kak yroaso
C. B oGparHom HampaBieHuun
d. + ucrouHuKa K P-001aCTH, - KCTOUHUKA K N-00J1aCTH
14. KoadpumueHT ycuaeHus o HanpsHKEHUIO SJIEKTPOHHOTO YCHITUTEIS
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Ku = U BeIx/U BX
Ku= U Beix— U Bx
Ku= U Bx/U BbIX
Ku=U Brix - U Bx
15.1IpuemMHUK HOCUTEIICH 3apsiga B TPAaH3UCTOPE
a. basa
b. Komaekrop
c. Pagmarop
d. DmuTtrep
Bapuant 4
1. EnunHuna u3MepeHusi akTUBHOW MOIITHOCTH
a. Bonpt
b. BebGep
c. BAp
d. Barr
2. bykBa, o003Hauaromas 3apsija KoHaeHcaTopa
a. U
b. Q
c. R
d C
3. BemectBo, oTHOCAIIEECS K TUAIECKTPUKAM
a. 30JI0TO
b. cepedpo
C. KpEeMHUU
d. crekino
4. MOIIHOCTh U3MEPSAETCS
a. amMmepMeTpom
b. BarTMeTpom
C. OMMETPOM
d. BOIBTMETPOM
5. COBOKYIMHOCTh YCTPOUCTB JIJIsl TIOJTyYEHUSI, TIEPEIadn U UCTIOIb30BaAHUS
AIEKTPUYECKOU IHEPTUU
a. Jlunus snexTporniepenaun
b. DnexkrpousMepurenbHbIC MPHUOOPHI
c. Tpancdopmarop
d. Dnekrpuueckas 1eb
6. ABapuilHBIN peXUM pabOThI TEKTPUUECKOH 1IeTH
a. HomuHanpHBIN pexum
b. Pexxum xomocroro xoaa
c. PabGouwnii pexxum
d. Pexum KOpOTKOT0 3aMbIKaHHUS
7. ®opmyna 3akoHa OmMa Jj1si 3aMKHYTOM 1IeNTU
a. I=U/R
b. 1=Q/t
c. I=E/(R+ Ro)
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d. Q=I>R-t
8. Ilpu mapannenbHOM COEAMHEHUU PE3UCTOPOB
a. 1=11+12+13
b. U=U1+U2+U3
c. R=R1+R2+R3
d. 1=11=12=I3
9. Pabota »7eKTpUYeCKUX CUII 1O IEPEMEIICHUIO €AMHUYHOTO
MOJIOKUTENIBHOTO 3apsi/ia M0 BHEIIHEMY YYacCTKY LIETIH
a. DJEeKTpOABUKYIIAsl CHUJIa UCTOYHUKA
b. DaekTpuueckoe HANPSHKCHHE
C. Cuna 3leKTpUYECKOro Toka
d. DnexTprueckoe CONPOTUBIICHHE
10.MicTOYHUK MarHUTHOTO TTOJISI
a. McTouyHMK nuTaHus
b. HenonsukHas 3apsoKeHHAs 4acTUIA
C. IIpoBogHHK C TOKOM
d. IlpoBogHuK
11.Tpancpopmarop, y KOTOPOTO YHCIO BUTKOB MIEPBUYHON OOMOTKH MEHBIIE
YKClia BUTKOB BTOPUYHON OOMOTKH, Ha3bIBACTCS
a. IloHmxarommii
b. TToBblmarommii
C. IloBTOopsromuii
d. YmHOXaromui
12.2OneMeHT AIeKTPUIECKONW MaIlTUHBI, MPEAHA3HAYEHHBIN 1711 CO3aHMs
OCHOBHOTO MarHUTHOT'O MOTOKA
a. llerkn
b. Konekrop
C. I'ymaBHbIE nomroca
d. JlomonHUTENIBHBIC TIOTOCA
13.Tun TpaH3ucTopa, eciii KOJUIEKTOP UMEET 3IEKTPOHHYIO MPOBOJAUMOCTD
a. p-n-p
b. n-p-n
C. 00a BapuaHTa
d. p-n
14.boK BEIIPSIMUTEISI JI71s1 BEITIOJTHEHUSI OCHOBHOM (DYHKITUW BBITIPSIMUTEIIS
a. Tpancdopmarop
b. CrnaxuBaronmii GuibTp
C. Benrtunp
d. Crabunmsarop
15.Tun BeIpAMUTENS
TpexmnonynepuoaHbIi
. OgHONEepHOHbIN
. JAByX1iepuoaHbIi
. JAByXIOJIyIIepruOHbIN

o0 oE
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Koro4u k Tectam

BapuanTt
1 2 3 4
Ne Bompoca

1 a b C d
2 C b d b
3 d C b d
4 d C a b
5 C a a d
6 d b b d
7 b d b c
8 C a b a
9 a a a b
10 C b d C
11 d C C b
12 b d b C
13 C a d b
14 d b a C
15 a C b d

Kpurepun ouenku:

— «5» 06amioB (OIIEHKA «OTJIUYHO») BBICTABIISIETCS O0YYAIOIIEMYCsl, €CJTU OCBOEHO
ooiee 85%;

— «4y Oanna (OIeHKa «XOPOIIIO») BBICTABIISETCS 00yJarOEMYCs, €CJI OCBOEHO OT
65% 1o 84%:

— «3» Oamna (OlleHKa «yIOBJICTBOPUTEIHHOY) BBICTABISAETCS 00yJaIOMIEeMYyCsl, €CIIH
ocBoeHo oT 40% 10 64%.
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