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IosicHuTeaLHAA 3aNIUCKA

®OC mnpemHa3HadeH MJIs KOHTPOJSI M OIEHKH OOpa30BaTENbHBIX TOCTHIKCHHM
oOy4Jaronuxcsi, OCBOMBIIUX MporpamMmy yueOHou nucuurauiel OI1.03 DnexkTpoTexHuka.

Ha ocBoenne mnporpammbl yueOHoii aucuumiuabl OI1.03 DnekTporexHuka
OTBEJECHO MaKCUMaJIbHOW y4eOHOM Harpy3ku Ha crygeHTa 116 yacoB, B TOM 4ucie:

- 00513aTeNbHOM ayTUTOPHOM yueOHOM Harpy3Ku cTyaeHTa 66 yaca;

- CaMOCTOSITEILHOM paboThI CTyJieHTa 32 4acoB.

®OC BKIIOYAIOT B c€0s1 KOHTPOJIbHBIE MAaTEepUaibl ISl POBEAEHUS ONEPATUBHOIO
(moypouHoro), pyoexHoro (mo pasiaeiramM) W HMTOTOBOTO KOHTPOJISI IO 3aBEPIICHHIO
U3YYEHUS JUCIUTUTUHBI.

DOC npedycmampuesaem ciedyroujue 6UObl KOHMPOJIA:

- YCTHBIN OIPOC;

- MUCbMEHHBIE PAOOTHI;

- KOHTPOJIb C TIOMOIIBIO TEXHUYECKHUX CPEIICTB.

DOC npeononazaom ciaedyroujue Gopmvt KOHMPOJA:

- TECTUPOBAHHUE,

- cobecenoBaHuE;

- TabopaTopHbIE padOTHI;

- DK3aMeEH.

HrtoroBoit dopmoii KOHTpOJS IO 3aBepIieHUI0 u3ydeHus: auciurimael OI1.03
DJNIEKTPOTEXHUKA, COTJIaCHO YYeOHOTO MIaHa, SBJISIETCS dK3aMeH B 3-M cemecTpe (Ha Oaze
OCHOBHOTI'0 00I1IETO 00pa30BaHus).

@ OC pa3paboTaHbl HA OCHOBAHHUU:
- OI'oC CIIO mno cnenuanbHocTH 23.02.06 TexHuyeckas >SKCIUTyaTanys

IMIOABHIKHOI'O COCTaBa KCJIC3HBIX JOPOI



- yuebHoro tiana 23.02.06 Texuuueckas SKCIUTyaTalusi MOJBUKHOIO COCTaBa
KEJIE3HBIX JOpOr 0a30BOM MOArOTOBKHU;

- paboueit mporpammsl 1o auciuiuinae OI1.03 DnekTpoTexHuKa,;

- TlonoxxeHust 0 TeKyled W MPOMEKYTOUHOM aTTECTAllMM CTYACHTOB  (Quinaia
CamI'VIIC B 1. Caparose.

B pe3ynbTaTe 0CBOECHUS TUCHUILIMHBI 00YYaIOIUICS JOJIAKEH YMeTh

VY 1 coOupath npocTeiiime IeKTPUIEeCKUe LETH;

VY 2 BbIOMpATh 3JEKTPOU3MEPUTENIBHBIE IPUOOPHI;

VY 3 onpenensars napaMeTpsl JICKTPUUECKUX LENEN.

B pe3ynbpTaTe 0CBOCHUS IUCHUIUIMHBI O0YYaOUIUICS JOJIKEH 3HATD!

3 1 cymHOCTh (PU3NYECKUX HPOLECCOB, MPOTEKAIOUIMX B AJIEKTPUUYECKUX MU
MarHUTHBIX LEMNAX, IOCTPOCHUE FIEKTPUUECKUX LIETeH, MOPSAOK pacyéTa uX napaMeTpos;

3 2 IOCTPOEHUE IIEKTPUUYECKUX LIENEH, OPSAI0K pacdyeTa uxX napaMeTpOB;

3 3 cnocoObl BKIKOYEHUS 3JIEKTPOU3MEPUTENBHBIX IPUOOPOB U METOJIBI U3MEPEHHI

QJICKTPHUICCKHUX BCJINYHH.



2. PGSyJIl)TaTLI O0CBOCHMA NUCHUILIMHBI, ITOAJIC/KAIINE IIPOBEPKE

O0bém BpemeHHu, Bug u Ne 3aganus
Homepa pasne/1os OTBEIEHHOIO HA U3yYeHHe s
Pe3yabTaThbl 00y4YeHHsI OCHOBHLIE IOKA3ATENH OLEHKH Goei (maxcumanvhasn nazpyska)| omnepaTuBHOrO.
(oCcBOEHHbIE YMEHHS, YCBOCHHbIE 1 (rem) mo paboaei PYOeKHOTO U
snanus) / Komnerenuuun pe3yabTarob IiporpamMme 1achbl % HUTOrOBOTO
KOHTPOJIst
Ymems: - 3HaeT OCHOBHBIC MIOHATUS U
Y 1. cobupars npocreiimme 3aKOHBI DJICKTPOCTaTUKH
DIICKTPUUECKUE LETIH; - YMCECT 10 MapKHPOBKE
OIPEICIIUTH HOMHHAI
VY 2. BbIOUpATH
KOHJICHCATOpa
PIICKTPOU3MEPHUTEIIbHBIC IPUOOPEL;| _ yyvieer permrats 3amaun o T3:
VY 3. OIPCACIIATD IMTapaMCTPhI 3JIEKTPOCTATHKE 1.1-1.27
PIEKTPUYECKUX LECTICH. - YMEET paccuuTarh ? ;} )8 21-226
SKBUBAJICHTHYIO éMKOCTh : :
- IOHUMaeT (PU3NYECKYIO CYIIHOCTb .
SHamb: JIEKTPUUYECKOTO TOKA U 3HAET 113:
3 1. CYIIHOCTb (bHBI/I‘{eCKI/IX OCHOBHBIE pacUETHBIC (HOPMYJITBI 83 69.2% JI3.1- J13.4
IPOLIECCOB, IPOTEKAIOLINX B - YMEET pacCuuTaTh YKBUBAJICHTHOE !
HIIEKTPUYECKUX ¥ MATHUTHBIX COTIpOTHBJICHHE
i - YMEET 10 MapKUPOBKE
LCIIAX, OIpEeICTUTh HOMHUHAI PE3UCTOpa
3 2. HOCTPOCHUE SICKTPUYCCKHX | - 3paer mOHATUS HIEKTPHUECKO
LIETIEN, TOPSAIOK pacuéra nux SHEPTHHU ¥ MOIIHOCTH
[mrapaMeTpoB. - yMeeT coOMpaTh INEKTPUIECCKUE
IIETH TOCTOSTHHOTO TOKa U
Komnemenyuu: OTIPENIENIATh UX TapaMeTPhl
OK 1 -9 - yMEeT pacCUUTHIBATH
MK 11,12, 13 ?;:;Tpnqecxne ETH TOCTOSTHHOTO




- 3HaeT OCHOBHBIE 3aKOHBI JJIs
pacuéra nenemn MoCTOSHHOrO TOKa
- 3HaeT OCHOBHbIE IOHATUS U
3aKOHBI AJIEKTPOMArHeTU3Ma

- yM€eT MOAKJIIoYaTh U
paccYuTHIBaTh TpaHchopMaTop

- YM€ET pacCUUTHIBATh IaPAMETPHI
MarHUTHOTO TIOJIS

- IOHUMAET (PU3UUYECKYIO CYLTHOCTb
MEPEMEHHOTO TOKa

- 3HaeT OCHOBHBIE TapaMeTPhl
IIEPEMEHHOI'0 TOKa U PacYE€THbIC
bopMyIibI

- YMEET pacCUnTHIBATh
JIEKTPUUYECKHUE LIEIH
CHHYCOUAAIBHOTO TOKA

- 3HaeT MOHATHE MOIIHOCTU
MEPEMEHHOTO TOKa

- yMeeT coOUpaTh ANEKTPUIECKUE
LeNH IEPEMEHHOT0 TOKa 1
OTIPENIeNIATh UX TapaMeTphI

- 3HaeT MOHATHE PEe30HaHCa B LIETIAX
MIEPEMEHHOTO TOKa

- 3HaeT crocod MoJy4YeHUs
Tpé€Xx(a3Horo Toka

- yM€ET NPOU3BOJUTH PACUETHI
nernen Tpéx@azHoro Toka

- yMeeT cobupartb TpéxdasHble
IIETH U OTIPEIEIISATh UX TTapaMeTphl
- 3HaeT CIIOCOObI COeTMHEHUS
0o0MOTOK TpéXx(a3Horo reneparopa
- UMEeT MOHATHE O LEeTsX
HECHHYCOHU/IAJIBHOTO TOKa

T3.1—-3.2
T4.1—4.8
T5.1 5.3
T6.1—6.7
T7.1—T7.7

T3:
3.1-3.16
41-4.21
5.1-5.15
6.1-6.4
I13:

JI3.5- JI3.20




Yumemn:

V2- BBIOMpATH 31EKTPOU3ZMEPHUTEIHLHBIE
pUOOPHI;

Y 3 - onpenensats napameTpsl
PIEKTPUYECKUX LIETEN.

- 3HAeT KJIacCH(UKAIHIO
3JIEKTPOU3MEPUTENBHBIX PUOOPOB
- yMeeT 110 0003HAUYCHHIO Ha HIKaJe
OIPCACIINTb HASHAYCHUC U TPHUHIHAIL
JEUCTBHS HIIEKTPOU3MEPUTEITHHOTO
npubdopa

- pa3OupaeTcs B THIIaX
3JIEKTPOU3MEPUTENBHBIX PUOOPOB

5 _ - 3HACT MOHATHUE IYHTA U T3:
Hamb. 106aBOYHOIO PE3UCTOpPA 7.1-7.15.
- YMEET M3MEPSITh AICKTPUIECKUEC i 0
3 2 - IOCTPOCHHUE INEKTPUUECKUX | BenuuuHbI T7.1-73 17 14,2% n3:
LICTIEH, TTOPSAIOK pacu€Ta ux - 3HACT HOHATHE MPSMBIX 1 J132;
HapaMeTpOB. KOCBCHHBIX U3MCPCHHU 5 JI3.13- J13.17
- yMeeT BbIOpaTh, HEOOXOAUMBII
Komnemenyuu: AL H3MEPCHRH,
OK 1-9 3IIEKTPOU3MEPHUTEIBHBIN TPUOOP
- yMEET MPOU3BOIUTH H3MEPCHUS B
gﬁ ;; %g AMEKTPUUYECKHX ETISIX
Le - yMeeT MOAKIIIOYUTh BATTMET
MK 3.2 ™ P
. - YMEET IO0JIb30BaThCsI
MEraoMMETPOM
3Hamu: - 3HAeT KIaCCH(PUKALIIO
AIIEKTPUIECKUX MAIITHH
3 3 — knaccuduKanUo ¥ IPUHIKII - 3HACT MPHHIMIIBI PAOOTHI T3:
eHCTBHS DIEKTPOMAIIHH. SJICKTPHHICCKUX MAllINH :
- pa3Oupaercsi B KOHCTPYKIIHSAX 7.1-7.15.
Komnemenyuu: HIEKTPUIECKUX MAITHH T7.1-7.3 20 16,6%
OK 1-9 ' - 3HAET O XAPAKTEPUCTHUKAX 3:
MK 1.1-1.2 QJICKTPUYCCKUX MAIllNH JI3.18- J13.20
T - pa3dupaeTcs B IPEUMYIIECTBAX U
MK 2.2-2.3 i -
ame. HEJIOCTATKaX PA3IMIHBIX THITOB
MK 3.2

QJICKTpOMAIINH




3. Teopernueckue 3aganus (T3)

3.1 Tekcr 3aganuii:

Pa3zgen 1
IIpaBuibHbIC
Ne Bomnpoc BapuaHTbl 0TBETOB P
OTBETHI
[IpocTeie mo 1 G6amty (TECThI)
11
CuioBoii A)  HanpKEHHOCTH
XapaKTEePHCTHKOM b)  norenmman "
HAMpPsHKEHHOCTh
3JIEKTPHUYECKOTO B)  snexrpuueckoe nanpsbkenue
TI0JISL ABJISAETCSI [')  cunaroka
1.2 DHepreTHYECKOi A)  HanpsKEHHOCTH
o MIOTEHIIN
XapaKTePUCTHKON B)  snekrpuueckoe Hanpsokenue | O oAl
IEKTPUYECKOIO IO B) MTOTEHITAAI
ABISIETCS I EMKOCTE
1.3 PasHOCTb HOTEHIMANOB | A) HanpssKEHHOCTBIO MOJIS
MCEXKIYy ABYM:A TOYKaMH B) ANEKTPUIECKON EMKOCTBIO JJIEKTPUUECKUM
3IICKTPUIECKOTO OIS B) snexrpuueckum HanpsoxkeHnem | HampsDKEHHEM
Ha3bIBACTCS [') osnexrpuueckum TOKOM
14 A) cuna B3auMoneNCTBHS IBYX
HETIO/JIBHIKHBIX TOYCYHBIX
3apsSKCHHBIX TCJI Cua B3aUMOJEHCTBHUS
Uro onpenensercs B) PasHOCTb NOTCHIUAIIOB MCXKIY | IBYX HEMOJABUXKHBIX
3akoHOM Kyiona JABYMSI TOYKAMH DJIEKTPUIECKON | TOYSUHBIX 3aPSKEHHBIX
TeTTH TE
B) mnorenimansuas sneprus sapsaa
I') cuna tsoxectn
15 YcrpoicTBo, cocTosiiiee
m000it popMmbI, b) pesucropom KOHJIEHCATOPOM
pas/eieHHbIX B) peocrarom
AHDJIEKTPUKOM I') kompmencaropom
Ha3bIBACTCS
1.6
BemiecTBa, moutu He A) AmICKTPHKAMH
IPOBOJAIIHNC B) METalllaMHUu ANBJICKTPUKAMHU
3JIEKTPUIECKUN TOK B) monynposoxuukamu
HAa3bIBAIOTCS
[') sxunkoctsimu
Cpemneit cioxHOCTH 110 2 6aia (TeCThl)
1.7 Kaxoe n3 npusenéunprx | A) C=erg0-S/d C=er-eo-S/d
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BBIPAXKEHUI
COOTBETCTBYET EMKOCTH
IUIOCKOTO KOHZIEHCAaTOopa

B) C=U-;
B) C=Q-U.

I')  Her BepHOrO OTBETa

Cnoxxnble 1o 3 6aiia (TecTbl)

1.8 Ornpenenutsb
SKBUBAJICHTHYIO éMKOCTB | A)  6.13 nd
C2=20n® b) 833 n®
8.33 nd
C1=10n® B) 0,61 n®
[')  BepHbIi OTBET HE IPUBENEH.
C3=30n0
Ha zapsn q=1,6:10"7 Kn
1.9 ' 3apan g A) 1.5 B/m
JEeICTBYeT cuiia
F=2,4-10%H. B)1,5A
Ornpenenursb 0,15 B/m
HaIPsKEHHOCTD B) 0,15 A
3JI€KTpUI/I‘I€CKOFO 0JIs B I)0,15 B/m
JTAaHHOW TOYKeE
Bompocs! 11t cobecenoBanms
121 IToHsATHE ANEKTPUYECKOTO OIS
1.22 Hanpsok€HHOCTD 37EKTPUYECKOTO MO
1.23 [ToHsITHE NEKTPUYECKOTO HAIPSHKEHUS
1.24 ITorenmuai Touku
1.25 3axoH Kynona
1.26 Onexrpuyeckas EMKOCTh
1.27 ITonsiTHE KOHIEHCATOpA
Paznen 2
IIpaBuabHBIE
Ne Bomnpoc BapuaHTbl 0TBETOB P
OTBCTHI

[Tpocteie mo 1 G6ammy (TecTs)




2.1 A) pa3HOCTH MOTEHIIUATIOB MEXKITY
TOYKAMU AJIEKTPUUECKOTO OJIS
b) cuna, ¢ KOTOPOI IEKTPUUECKOE
I10JIE IEUCTBYET HA IEKTPUUECKUN | yIIOPSIOYCHHOE
3apsan JBUKEHUE 3apsKEHHBIX
"ITo Ha3EIBACTCS B) ynopsanodeHHoe 1BUKEHHE YacCTHUILl B IPOBOJHUKE
SICKTPUICCKUM TOKOM 3apsHKEHHBIX YaCTHIL B IIPOBOIHUKE
I') marepus, ckonb3s1as 110
MIPOBOJIHUKY
2.2 A) Ammep
. b) Barr
Enunnnen namepenus B) dapar
ANEKTPUYECKON I') CumeHc CumeHc
MIPOBOJIUMOCTH SIBJISIETCSA
2.3 A) I=U/r
VYkaxute GpopMyiry b)yr=U- |
COOTBETCTBYIOIIYIO B) U=Alq ~
3akony OMa I yqacTKa ") BepHbIii OTBET HE NIPUBEIEH I=U/r
enu
2.4 A) MecTo coequHeHus TpEX u 0oee
BETBEH
b) MecTo coenuHeHus pe3ucTopoB
V3en anekTpudecKkoin B) mecro coennnenus MECTO COEITUHECHUS
LIETIH 3TO KOHJIEHCATOPOB TpéX u Oosiee BETBEM
[") BEpHBII1 OTBET HE IPUBEAEH
25 A) Bonbt
b) Amnep
Envnaunei n3mepenns B) Om
CHUITBI TOKA SIBIISICTCS [') I'enpu Awniep
2.6 Enununelt n3mepeHus A) BombT
AIEKTPUIECKOM b) Barr Barr
MOILHOCTH SIBJISIETCS B) Cumenc
[') Tecna
2.7 . A) Awmrep
Enunnnein namepenus B) Barr
JIEKTPUYECKOTO Bonbr
HaIPSKEHUS SABIISICTCS B) ®apan
[') Bonbt
2.8 YCTpOHCTBO, KOTOpOE A) HCTOYHUKOM DHEPIHH
BKJTFOYAETCS B peocTaToM

SJICKTPUYCCKYIO ICTIb

b) pesucropom
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JUIsl OTPAaHUYECHUS WIIH
pEeryjaupoBaHus TOKa
Ha3bIBACTCS

B) peocrarom
I') xonaeHcaTopom

2.9

IIpu coenuuennmn
AJIEMEHTOB MUTAHUS B

A)  yBeIMYUBAETCA pa3psAIHbBINA TOK
Oarapeun

b) »SKBHBaJIEHTHOE HANpPSKEHUE
PaBHO CyMME HalpsKeHUN
OCJIEIOBATEIBHO COETMHEHHBIX

SKBUBAJICHTHOE
HaIlpsDKEHUE PaBHO
CyMME HalpsLKeHUN

6arapeto II0CJIEI0BATENBHO
AJIEMEHTOB .
II0CJIEI0BATENBHO COECIUHEHHBIX
B) »KkBUBaJIEeHTHOE HaIpsSIKEHUE
JJIEMEHTOB
pPaBHO HAIPSLKEHUIO OJHOTO
JJIEMEHTA TUTAHUS
[') Her BepHOro OoTBETa
CpenHeit ciioxHOCTH 0 2 0asuia (TeCThl)
2.10 | Qopmyna A) P=U/R
3JIEKTPUYECKOU
MO HI:)CTI/I b) P=Ul P=UI
m B) P=UI -
COOTBETCTBYET B
BBIPAXEHUIO ) P=UR
211 A) anrebpanueckas cymma DJIC B
KOHTYpE paBHa ajuredpandeckoil
CyMMe€ IIaJICHU! HAIPsOKCHUH B
OTJIEJIbHBIX COIPOTUBIICHUAX 3TOTO
KOHTYpa
®opMyIHIPOBKA TIEPBOTO b) anrebpamuyeckas cymMMa TOKOB, anrebpanyeckas cymma
3axoHa Kupxroga rmacur | CXOIAINXCS B y3JI€, paBHA HYIIIO TOKOB, CXOIAIINXCA B
. y3J1€, paBHa HYJIIO
B) ToK B anekTpuuecKoi 1enu
npsimo nponopuuonanes IC u
00paTHO MPOTIOPIIMOHAJIEH TTOJIHOMY
COINPOTHUBIICHHUIO LIENN
2.12 A) 1= UIR
3akony Jlxoyns —Jleana | b) P=U/I X
-2 Q=1""Rt
cooTBeTcTBYeT hopmyna | B) Q= 1°-R-t
[y P=UI
2.13 A) anrebpanueckas cymma DJ1C B

®opMyIupoBKa BTOPOTrO
3akoHa Kupxroda rimacur

KOHTYpE paBHa ajiredpandeckoin
CyMME IaJICHUI HANPSHKEHUN B
OT/IEITBHBIX COMTPOTUBJICHUSIX ATOTO
KOHTYpa

b) anrebGpanyeckas cymMMa TOKOB,
CXOJSIINXCS B y3JI€, paBHA HYJIIO

B) TOK B ayieKTpuUeCKON Lienu

anrebpandeckas cymma
O/1C B KOHTYpeE paBHa
anredpanveckoil cymme
MaJICHUN HaNpsHKeHUH
B OTACIbHBIX
COTIPOTUBIICHUSAX ITOTO
KOHTYpa
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npsimo nponopuuonanes IC u
00paTHO MPONOPLMOHAJICH TOTHOMY
CONPOTHUBJICHUIO LICIH

[') Her BepHOTro OTBETa

2.14

DopMyTUpOBKa 3aKOHA

A) anrebpanueckas cymma DJIC B
KOHTYpE paBHa ajre0panveckoi
CyMME MaJICHUI HaNpsHKEHUN B
OTJENIbHBIX COMPOTUBIICHUSAX 3TOTO
KOHTYpa

b) anrebpamueckas cymMMa TOKOB,

repeaaydu, npuemMa u

Owma i noaHoOM nenu CXOAAIIMXCA B y3JI€, PaBHA HYJIIO peoGpa3zoBaHus
IJ1acUT
B) TOk B anexkTpuueckoi uenu nH(popmanun
npsimo nponopuuonanes IC u
00paTHO MPOIOPLHOHATIEH TOJIHOMY
COMPOTHUBIICHHUIO LIETIH
I') Her BepHOTrO OTBETA
CrnosxHble 1o 3 6asa (TecTbl)
2.15 A) 10 Om
CunatokaB menu 2 A
[IpY HANIPSDKCHUU Ha €€ b) 0,40m 2.5 OMm
koHnax 5 B. Haiinute B) 2,50m ’
COTIPOTHUBIICHUE 1ICTIH ’
[ 40m
2.16 Onpenenute
COINPOTUBIIEHUE HUTH A) 570 Om
ANEKTPUUECKOM JIaMITbI B) 484 0Owm
MoIHocThio 100 BT, B) 5230m 484 Om
€CJIM JIaMI1a paccuuTaHa
Ha Hanpsbkenue 220 B ) 446 0m
2.17 Halitu sKBHBaJIeHTHOE
CONPOTHUBIICHUE LIETIN A)  350m
R2=20 Om b) 60 Om 22 Om
R1=10 Om B) 22 Om
2 | rewou— | B

Bomnpocks! gt cobecenoBanust

2.18

[Toustue QJICKTPHUYCCKOI'O TOKA

2.19 DNEKTPUUECKOE COITPOTUBIIEHUE U TPOBOANMOCTD
2.20 Pe3ucTopbl 1 MOTEHIHOMETPBI
2.21

SHGKTpI/I'-IeCKaSI LCIb U DJICKTPHUYCCKAs CXEMa
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2.22 DNeKTpuYecKast SHEPTUs U MOITHOCTh
2.23 3akon Oma aJig y4acTka 1enu
2.24 | [eopurit . K
PBBI 1 BTOpOil 3akoHbI Kupxroga
2.25 [TocnenoBarenbHOE U MapalieIbHOE COSTUHEHHE TPOBOJHUKOB
Pa3znea 3
IIpaBuiabHbIC
Ne Bomnpoc BapuaHTsbl 0TBETOB P
OTBETHhI
[Tpocteie no 1 6amity (TecTh)
3.1 A) B BO3HMKHOBEHHUH TOKA B
KaTyIIIKe MPU U3MEHEHUH TOKA B
coceqHel KaTylIke
B 9&M 3aKII092eTCo b) B Bo3HukHOBeHuu J/IC B
. B BO3HUKHOBeHUU DJ[C
CYIHOCTD SIBITCHHUS MIPOBOAHHUKE MOJ] JeHCTBHEM b KaTymIKe P
CAMOMHITYKIIIH MarHUTHOTO TOJIs 5
B) B Bo3nuknosenuu 3/1C B MSMCHCHIN TOKA B HCH
KaTYIIKE MPU M3MCHCHHUU TOKA B
HEl
') B oOpa3zoBaHMM MarHUTHOT'O MOJIs
BOKPYT MPOBOJIHUKA C TOKOM
3.2 A) B
MarauTHbBIN TOTOK
. b) 1
0003HauaroT OyKBOH o
B) @
INH
3.3 A) mpeoOpa3oBaHuE IEPEMEHHOTO
TOKa B TIOCTOSTHHBIN
b) mnpeobpazoBaHUE YACTOTHI
Hasnauenuem MEPEMEHHOTO TOKa npeoOpazoBaHue
TpaHCq)opMaTopa OHEPIUHr NNEPEMEHHOTO
SBIISICTCS B) mnpeobpa3zoBaHue sHepruu TOKA U3 OTHOTO
MEPEMEHHOTO TOKA U3 OJHOTO HaMpsHKEHUS B IPyTroe
HAIPSDKEHUS B JPYroe
[') mOBBIIEHUE MOITHOCTH
3.4 Ennuuneit MarautHoOM A) amIiep - BUTOK
WHIYKIIUU ABJISETCA b) ammep / metp Teca.
B) Bebep;
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I') recna.

3.5

AOcoroTHag MarHUTHAS
MPOHHUIIAEMOCTh
YUUTHIBACT

A) BAHMSHHE TEMIIEPATYpPbI
b) BnusiHHME cpenbl
B) BiMsHUE BHEIIHUX CHJ

I') BIMsHHME BHELIHETO MOJIS

Brnusinue cpenbl

3.6

I1o npaBuity J1IeBOM pyKH
OIIPENIENISAIOT

A) HampaBi€HUE JBUKEHUS
b) mampaBneHue riaaBHOTO yaapa

B) nHampaBnenue
AIIEKTPOABIIKYIIECH CHITBI

[') HampaBiieHHE
AJIEKTPOMArHUTHOMN CHJIBI

HaIpaBJICHUE
JIEKTPOMAarHUTHOM
CHJIBI

3.7

I[To npaBuiy OypaBurka
OTIpeNIeNIOT

A) HampaBlIeHHE
AIEKTPOMATHUTHOMN CHUJIBI

b) nampaBieHne MarHUTHBIX
JIMHUHA

B) nampaBneHnue
AIIEKTPOABIIKYILIEH CHIIBI

[') HeT BepHOTO OTBETA

HalpaBJICHUE
MarHUTHbIX JTMHUH

Bomnpock! giist cobecenoBanust

3.8

ITousiTue MmaruutHOrO NOJIsI. HanmpaBineHne MarHUTHBIX JIMHUN

3.9 [TpaBuno OypaBumka
3.10 IIpaBuio neBo pyku
3.11 MarnuTtHas HHIYKIHS 1 MarHUTHBIN MIOTOK
3.12 Hanpsx€HHOCTh MarHUTHOTO MOJIA
3.13 OJ1C snexkrpomarauTHo uHaykuuu. [IpaBuso npaBo pyku
3.14 IIpaBuio Jlenua
3.15 NuayktuBHOCTh. KaTynika HHIYKTUBHOCTH
3.16 [TpunMn paboTsl Tpanchopmaropa
Pasznen 4
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IIpaBuiabHbIE
Ne Bomnpoc BapuaHTbl 0TBETOB P
OTBETHhI
ITpocTeie mo 1 6amty (TECThI)
Yemy paBHO
4.1 yPp A)0,707A
MaKCHMAITbHOC 3HAUCHHE | ) | A
NEPEeMEHHOr0 TOKa, eCH | B) | 41 A 1,41A
amIepMeTp nokasbiBaeT | [') 2A
1A
4.2 Bei6epute Gopmyay, mo | 2 © = 2n/f
KOTOPOH MOYkKHO b) =2nT ouf
- ®=27
MMOCYHTATh YTJIOBYIO B) ® = 2nf
4acToOTy ) o=2rU
4.3 Bpewmsi, 3a koTopoe
MIePEMEHHBIN TOK A) 1aCTOTOH
COBepLIAeT MOJIHEI b) nepronom
. IePHOJIOM
LK CBOMX KOJIeGaHmi, B) MrHOBEHHBIM 3HAUYCHUEM puon
HA3BIBACTCS ') yrnoBoii yacToToi.
MEePEMEHHOTO TOKa
4.4 Beanunna
MPOMBIIUIEHHOU A) 10
4aCTOTHI IEPEMEHHOTO b) 200 50
Toka B Poccumn B) 60
COCTaBJISIET I 50
I'o
45 A) MaKCUMaIJIbHBIM
3HavyeHHE EePEMEHHOT0 B) HOMHHATHHEIM
TOKa B JIFOOOH MOMEHT
B) MrHOBEHHEIM MIHOBCHHbBIM
BPEMEHU Ha3bIBACTCS
[') MUHUMATTBHBIM
4.6 A) pa3HOCTH OTECHIIHAJIOB
b) pa3HocTh HauanbHBIX (a3
VYron cnBura ¢as 3To pa3HOCTh HAYallbHBIX
B) pazHocTs HayaIbHBIX COCTOSIHUM | (a3
') pa3HOCTB TOKOB
4.7 A)) MaKCHMaJTbHOE 3HAYCHUE
ITo bopmyne
b) cpennee 3HaueHue o
U =0,707 Um ) cpen ACUCTBYIOLICE
ONPEAEIISIOT B) }IeﬁCTByIOHIee 3HAYCHHC 3HAYCHHC
[') MUHUMAaNIbHOE 3HAYCHUE
4.8 A) aKTUBHOE COMPOTHUBIICHUE
TTo dopmyze XL = (DL b) eMkocTHOE conpoTUBIEHNE HHJTYKTHEHOE
OMPEISIISIFOT B) MHAYKTHBHOE CONIPOTHBIICHUE COTIPOTHUBIICHUE
[") MarHuTHOE CONMPOTUBIICHUE
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4.9 A) IOJTHOE COTIPOTHUBIIEHUE
ITo dpopmyme 5
7 m ) @KTUBHOE COIIPOTHUBIICHHE LOIHOE
OTIpE/IEAIOT B) peakTuBHOE CONIPOTHUBIICHHE COIIPOTUBIICHUE
") ”HAYKTUBHOE CONIPOTHBIICHUE
4.10 A) BaTTax
PeakTuBHast MOIIHOCTh b) BombTax
HU3MEpsETCs B B) ammepax Bapax
I') Bapax
Cpeaneil cioxHOCTH 110 2 6aa (TecTbl)
4.11 A)25Tn
Yemy paBHa yacTora
nepeMeHHoro Toka, eciu | ) 200 I'n
IIEPHO/] COCTABIISIET B) 100 T S0 T'n
0,02¢
[)50 I'n

Bomnpock! giist cobecenoBanust

412 ITousTue MEPEMECHHOT'O U IMTOCTOAHHOI'O TOKa

4.13 | OcHoBHBIEC MapaMeTPHI IEPEMEHHOTO TOKA

414 CpeL[Hee n ﬂeﬁCTBYIOHlee 3Ha4YCHUC

415 I_[el'IB MNEPEMCHHOI'0 TOKAa C aKTUBHBIM COITPOTHUBJIICHUEM

416 I_[el'IB MEPEMEHHOTO TOKAa C UHAYKTUBHOCTBIO

4.17 | Ienb mepeMEHHOr0 TOKA C KOHAEHCATOPOM

4.18 | MommHoCTb epeMeHHOro TOKa

419 HCHB NMEPEMECHHOTO TOKA C IMOCIICA0OBATCIIBHBIM COCIUHCHUCM 3JICMCHTOB

420 HCHB NMEPEMECHHOTO TOKA C MapalJICJIbHBIM COCAUNHCHHUEM 3JIEMCHTOB

421 Pe3onanc B nemm MNEPEMECHHOTO TOKaA

Pa3znen 5

IIpaBuibHbIC

Ne Bomnpoc BapuaHTbl 0TBETOB
O0TBEThHI

[Tpocteie no 1 Gamiy (TecTh)
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5.1

Tpéxdaznoit cucrtemoit
MEPEMEHHOT0 TOKa
Ha3bIBACTCS
COBOKYIIHOCTb TPEX
0JIHO(a3HBIX
MEPEMEHHBIX TOKOB
OJIMHAKOBOM 4aCTOTHI U
aAMIUIUTY/IbI, CIBUHYTHIX
OTHOCHUTEIILHO JIpYT
npyra o ¢ase Ha yroiu

A) 180°
B) 120°
B) 150°
I') 90°

120°

52 A) JNMHEWHBIM NPOBOJIOM U
HEUTpPaJbIO
TIHHCHEBIM HASLIBAIOT b) nByMs TMHEWHBIMU MTPOBOIAMU R
HAlPFKCHUC MEXKILY B) AuHEHHBIM NPOBOJOM U IIPOBOJIaMHU
re€HEPATOPOM
[') Her BepHOro OTBETA
53 A) JHUHEHHBIM MPOBOJOM U
HEUTpAJIbIO
®da3Hoe HaIPSHKEHUE ITO b)  nByMs TMHEHHBIMHU IPOBOJAMH JUHEHIHbIM POBOOM 1
HAIPDKCHUC MEXKIY B) nuHEHHBIM NPOBOJOM U HEUTPAIBIO
reHEPATOPOM
[') Her BepHOro OTBETA
54 Ecnu konen nepsoi
00MOTKH Tpéx(pazHOTo .
TPEX( . A) 3Be3nou
reHepaTopa COeIMHEH ¢
HaqaJIoM BTOPOH B) TpeyroibHUKOM
00MOTKH, KOHEIl BTOPOit O ——
O0OMOTKH C HaYaJIOM B) xpecrom peyr
TPEThEH, a KOHEI]
TpeTheil ¢ HauaIoM I) xBampatom
MepBoil, TO 0OMOTKH
COE/IMHEHBI
Ecnu x Hauamam o
5.5 A) 3Be3mou
00MOTOK reHeparopa
IIPUCOCINHAIOT TPHU b) TpeyronbHUKOM
JIMHENHBIX NPOBOJA, a 3BE3I0
KOHIIBI 0OMOTOK B) kpectom
COEJIUHSIOT B y3€ll, TO N
KB TOM
0OMOTKH COETMHEHBI : anparo
5.6 VCTpoiieTBo, ¢ A) B3IEeKTpOABHUTaTENb
MIOMOIIIbIO KOTOPOTO reHeparop

MOJTy4yaroT TpExdazHbII

b) Tpancdopmarop
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TOK Ha3bIBACTCS B) ycunurens
[') renepatop
5.7 A) 1,73
JIuneitnoe nanpsxenne | b) 2,13
B pa3 Gouibie 1,73
dazHoro B) 113
I) 573
5.8 A) 3
Anrebpanueckas cymma | b) 2
JTMHENHBIX HAIPHKEHUN 0
BCer/ia paBHa B) 1
[ 0
5.9 A) 50B
Onpenenuts hazHoe b) 120B
HaInpspKeHUe, €CIu 220B
nuHenHoe pasHo 380 B B) 2208
) 320B
Bomnpockh! gt cobecenoBanust
5.10 | monsrue TpExazHoro TOKa
5.11 [Toryuenue TpéxdazHoro Toka
5.12 Coenunenrne 0OMOTOK reHepaTopa 3Be3/10i
5.13 CoennHeHre 0OMOTOK FeHEpaTopa TPEYTrOIbHUKOM
5.14 CHUMMETpUYHBIA peskuM TpEXdazHOoN 1enu
5.15 [ToHas momHOCTE TPEX(Pa3zHOTO TEeHEpaTopa
Pa3znen 6
IIpaBuibHbIC
Ne Bonpoc BapuaHTbl 0TBETOB
OTBEThbI

[Tpocteie no 1 Gamiy (TecTh)
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6.1

CoBpeMEeHHBII

MHOTO() YHKITHOHAITbHBIN
nrdpoBoi mpudop mis
U3MEPEHUS TTOCTOSTHHBIX

A) oMmMeTpOM
b) amnepmerpom
B) MmynsTMETpOM

Y TIEPEMEHHBIX TOKOB U MYJIbTUMETPOM
HaIIpsDKEHUH, a TaK Ke 1) BomLTMETPOM.
IIEKTPUYECKUX
CONPOTHUBJICHUI
Ha3bIBACTCS
6.2 PasHoOCTh MEKITY
MOKa3aHUAMU NPUOOPA U | A) cirydaitHO#M
HCTUHHBIM 3HAYCHHUECM B) HpHBC,I[éHHOfI
M3MEPSIEMON BEJIMYUHBL | B) OTHOCHTEIBHOM abCoMOTHON
Ha3bIBAIOT ') abcomroTHOM
MOTPEUIHOCTBIO
U3MEPEHUU
6.3
A) BaTTMETPOM
b) cuérunkom amekTpuuecKoit
[Tpubop s U3MEPEHHA | 5yepryy CYETUUKOM }
pacxo/ia SNIEKTPUMECKOH | B) \yiipTMeTpoM; ANEKTPUUECKOMN
SHEPrUM HA3bIBAETCS SHEPTUH
[') MmeraommeTpoM
6.4 A) TOCTOSIHHOTO TOKa
ITo poy ToKa b) nepemenHoro Toka
AIIEKTPOU3MEPUTEIIbHBIE
B) cMmemanHoro Toka CMEIIaHHOTO TOKa
npuOOpbI ObIBAIOT
(OTMETHTH JIHIIHEE) [') HOCTOSHHO — EPEMEHHOTO
TOKa
6.5

s uamepenns
ANEKTPUUECKON
MOIIIHOCTH HUCIIOIb3YETCS

A) omMerp
b) Bartmetp

B) uacroTomep

[')  wm3MepHUTENnbHBIN MOCT

BaTTMETP
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6.6

I[J'IH HU3MEPCHHUA 4YaCTOTHI

A) ommeTp

b) Bartmetp

MEePEMEHHOTO TOKa 4acTOTOMEp
B) wacroromep
UCIIOJIB3YETCS
I') wu3MepuTeaBHBIN MOCT
6.7 A) MarHUTO3JEKTPUUYECKHE
DJeKTpoM3MepuTeNnbHEle | D)  3ICKTPOMAarHUTHBIC
npuOOpPEI OBIBAIOT TUPUCTOPHBIE
pHOOp B) uHAYKIMOHHBIE p P
(OTMETHUTD JIUIITHEE)
[') TupucTtopHBIC
0.8 [puHIum A) MarHUTO3JEKTPUUYECKHUX
B3aUMOJICHCTBUS TTOJISI npubopoB
MOCTOSTHHOTO MarHuTa ¢
b) 2nekTpoMarHUTHBIX MPUOOPOB
IIPOBOIHUKOM MarHUTO3JEKTPUUECKU
(KaTyIIKoit), 1o B) MHAYKUHOHHBIX MPUOOPOB X IpuOOpoB
KOTOPOMY MPOTEKAET
H3MEPSEMbIN TOK, [') snexTpoauHaAMUYECKHX
MOJIOKEH B OCHOBY npubopoB
6.9 A) OONBIIMX TOKOB

Bremnue myHThI
IIPUMEHSIOT IS
U3MEpPEHUS

b) Oonpumux HanmpspKEHUN
B) ManbIx TOKOB

[") ManbpIX HanpsKEHUM

Bosnpmux TokoB

Bomnpocs! aiis cobecenoBanus

6.10 Knaccudukanus snekrpousmMepuTeabHbIX IPUOOPOB

6.11 O0603HaueHus, HAHOCUMBIE Ha 3JIEKTPOU3MEPUTENbHbBIE IPUOOPHI
6.12 MarnuTtosnekTpudeckre npuoopsl

6.13 DJIEeKTpOMarHUTHBIE IPUOOPHI

6.14 W3mepenue 2IeKTPUIECKUX COMPOTUBICHUI

6.15

I/I3MepeHI/IC MOITHOCTHU U SHEPTHUU

3.2. Bpemsi Ha BbINIOJIHEHUE TECTOBBIX 3aJAHUI:

Tectsr 1.1-1.6; 2.1-2.9; 3.1-3.7; 4.1-4.10; 5.1-5.9; 7.1-7.9 — 1 munyra Ha | 3aganue.

Tectol 1.7;2.10-2.14; 4.11 — 2 munyThl Ha | 3amanue.

Tector 1.8-1.9; 2.15-2.17— 3 munyTsI Ha | 3aanue.
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3.3. Kpurepum o1nieHKM TeCTOBBIX 3a1aHUI

Ouenka Kpumepuu: npaguivno epinoinennvle 3a0aHus

5 «OTIIMIHOMY oT 85% 1o 100%

4  «Xopouioy ot 75% 1o 85%

3  «yIOBJIETBOPHUTEIHHOY oT 61% 10 75%

2  «HEYJOBIIETBOPUTEIHHO 10 61%

3.4. Kputepum ouieHKH OTBETOB HA BONMPOCHI JJIs1 cO0eceJ0BAHUSA
Ouenka Kpumepuu

S «OTIUYHO» CryaeHT TiyOOKO M TOJHO OBJAJeNl COJACpKAHUEM
yueOHOro MmaTepuaia, YyMeeT BBICKa3blBaTh W
000OCHOBBIBaTh ~ CBOM  CYXKIEHHUA. ['pamoTHOe,
JIOTUYHOE MU3JI0KEHUE MaTepuaa.

4 «XOpoIIOo» CTyAeHT MOJHOCTBIO OCBOMJ YYEOHBIA Marepuai, B
MOJIHOM O0BEME BIAJEET IMOHATUHWHBIM aIIapaToM,
OpUEHTUPYETCSI B M3YYEHHOM MaTepuaye, rpaMOTHO
uzjaraetr otTBeT. lIpu oTBeTe MMEKOTCS OTHENIbHBIE
HETOYHOCTH.

3 «YAOBIETBOPUTEIHHO CryneHT uMeeT pa3po3HEHHbIE, OecCUCTEMHbIE
3HaHWSA, HE  yYMEeT BBLICNATh IJIABHOE U
BTOPOCTEIIEHHOE,  HEIOJHO,  HEMNOCIEA0BaTEeIbHO
u3jJaraeT MaTepuai, JOIyCKaeT HETOYHOCTU B
ONPEAECTICHUH TTOHSATH.

2 «HEYAOBIETBOPUTENHbHO» | CTyIeHT UWMeEeT pa3po3HEHHBbIE, OeCCUCTEMHBIE

3HaHUSA, HE yMEeT  BBIIENATh TIJABHOE U
BTOPOCTENEHHOE, TOMYCKaeT OMMOKU B ONPEACICHUN
MOHSATUM, HMCKAXKAET HMX CMBICH, OECHOpsIOYHO U
HEYBEPEHHO U3JIaraeT MaTepuall.
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4. Ilpakrnyeckne 3aganus (I113)

4.1 Texcr 3apaHus

JlaGopaTopnoe 3ansaTHe Ne 1. (/I3-1) U3yuyeHune cnoco00B BKJIIOYEHHS aMIlepMeTpa,
BOJIBTMETPA, BATTMETPA U METOA0B H3MEPEHHUIl JJTeKTPUUYECKUX BeJTUYHH.

HBy‘II/ITB CITOCOOBI BKJIIOYCHMS aMIICpMCTpa, BOJIBTMCTpPA, BATTMCTpd, MCTOIbI
QJICKTPUICCKUX HSMCpeHI/IfI U HAYUHUTBCA II0JIb30BATHCA U3MCPHUTCIbHBIMUA HpI/I60paMI/I.

JlaGopaTopHoe 3ansitue Ne 2. (JI3-2) IlpoBepka neiictBusi 3akoHa OMma s 1enu
MOCTOSTHHOI'O TOKA.

OnBITHBIM HYTéM Y6€I[I/ITI>CH B CIIPAaBCAJIMBOCTH 3aKOHA Owma HJIS1 ydacCTKa ICIIN.

JlaGopaTopHoe 3amsitue Ne 3. (JI3-3) HUccienoBaHue Henu INMOCTOSTHHOTO TOKa €
MOCJIeI0BATEIbHBIM COeIMHEHHEM PEe3UCTOPOB.

OnBITHREIM HYTéM IIPOBCPHUTL COOTHOIICHHA MCXKOAY BCIMYHMHAMH B LCIIN
ITOCTOSAHHOI'O TOKaA C pC3UCTOPAMU, BKJIFOYEHHBIMH I10CJICIOBATEIIBHO.

JlaGopaTtopHoe 3ansitue Ne 4. (JI3-4) HUccienoBaHue Lenu INMOCTOSHHOTO TOKa €
napaJuieJibHbIM COCIUHEHUEM Pe3rCTOPOB.

OnBITHRIM HYTéM IIPOBCPHUTL COOTHOIICHHA MCXKOAY BCIMYHMHAMH B LCIIHN
ITOCTOSAHHOI'O TOKa C pC3UCTOPAMU, BKJIFOYEHHBIMU ImapaJuICIIbHO.

JlaGopaTtopHoe 3ansitue Ne 5. (JI3-5) HccienoBaHue nenu IMOCTOSTHHOTO TOKA ¢
MOCJIeI0BATEbHBIM U MaPaJJIeIbHBIM COeJUHEHUEM Pe3HCTOPOB.

OnBITHREIM HYTéM INPOBCPHUTHL COOTHOIICHHA MCXKAY BCIMYHMHAMH B ILCIIH
ITOCTOSAHHOI'O TOKaA C pE3UCTOPAMU, BKJIFOYEHHBIMU IMOCJICAOBATCIIBHO M I1APAJIJICIIBHO.

JlaGopaTopHnoe 3ausiTie Ne 6. (/I13-6) IIpoBepka 3axoHoB Kupxroda.
OnbITHBIM TYTEM YOEAUTHCS B CHPABEIMBOCTH 3aKOHOB Kupxroda.

JlaGopaTopHnoe 3ansaTHe Ne 7. (/I3-7) OnpenesieHue MOIIHOCTH M NMOTEPh B MPOBOIAX
u KII{ inHum 3j1eKTponepeaavu.

[IpakTH4eCKH ONpeneanuTs MOITHOCT NOTEPH B ITpoBoAax Po u KIIJ[ nuaum.

JlaGopaTopHoe 3ansitue Ne 8. (/I3-8) [IlpoBepka jeiicTBHSI  3aKOHOB
3J1eKTPOMATHUTHON WHIYKIIUH.
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HayuuThCcsi paccuMThIBaTh CHJIOBBIE TpaHCPOPMATOPHl U YOEAUTHCA B JCHCTBUH
3aKOHOB  JJICKTPOMAarHUTHOM HWHAYKIWHU, TMPOBEpUB pabory TpaHchopmaTopa ¢
pPacCUYMTAaHHBIMU MapaMETPAMHU.

JlaGopaTtopnoe 3anHsaTHe Ne 9. (JI3-9) HcciienoBaHue menu NepeMeHHOTO TOKa €
NnocJjie0BaTe/JIbHbIM COeINHEHHEM AKTHUBHOIO CONPOTUBJIEHUS U HHIYKTUBHOCTH.

OnbITHRIM HYTéM IMPOBCPUTL OCHOBHEBIC CBOMCTBA OCru IICPCMCHHOI'O TOKa,
O6H&II&IOHI€ﬁ AKTHUBHBIM COIIPOTUBJICHUCM U HHAYKTHUBHOCTLIO.

JlagopaTopnoe 3ansatue Ne 10. (VI3-10) HcciaenoBanne menu nmepeMeHHOr0 TOKa €
MOCJIeI0BATEILHBIM COeIHHEHNEM AKTHBHOTO CONMPOTHBJIEHUS H EMKOCTH.

OnpITHBIM TYTEM NPOBEPUTH OCHOBHBIE CBOMCTBA LIENMH IEPEMEHHOIO TOKA,
oOxasaroneil akTUBHBIM U €MKOCTHBIM COIIPOTHUBIICHUEM.

Jla6opaTopnoe 3ansaTue Ne 11. (VI3-11) HcciienoBanue mend nmepeMeHHOr0 TOKa ¢
napajuieJibHbIM COeIUHEHUEM KaTyllleK HHAYKTHBHOCTH.

Hay‘{I/ITBCH PaCcCUUTBIBATh HCIIH IMCPEMCHHOIO TOKa IMapalyICJIbHBIM COCAMHCHUCM
KaTylICK HHAYKTUBHOCTH.

Jla6opaTopHnoe 3ausiTue Ne 12. (JI3-12) Pe3oHaHc HANPSIZKEHU .

ONbITHBIM MYTEM YCTAaHOBUTH PE30HAHC HAMNPSKEHUN U MPOBEPUTH €T0 OCHOBHBIC
CBOMCTBA.

JlaGopaTopHoe 3ansaTue Ne 13. (JI3-13) Pe3onaHc TOKOB.

OnBITHREIM HYTéM IMPOBCPHUTH OCHOBHBIC COOTHOMICHUS LCIIU IICPCMCHHOT'O TOKaA IIpHU
[mapaJuiCJIbHOM COCIMHCHHUN MHAYKTHUBHOI'O U CEMKOCTHOI'O COHpOTHBJ’ICHHﬁ.

JlaGopaTopHoe 3ansiTue Ne 14, (J/I3-11) UccienoBanue pa6oThl Tpexdas3Hoii 1enu npu
COeIMHEHNH MOTPednTeIeH «3BE310i».

OnBITHBIM TYTEM TPOBEPHUTH OCHOBHBIC COOTHOINCHHUS B TPEX(ha3HOW Menu IpH
COEIMHEHUU «3BE3I0M.

JlaGopaTopHoe 3ansTHe Ne 15. (V/I3-12) UccienoBanue pa6oThl Tpexdas3Hoii 1enu npu
COeIMHEHNH NMOTPeduTeIell «TPeyroJbHUKOM.

OnbITHBIM NYTEM MPOBEPUTH OCHOBHBIE COOTHOUIEHUS B TpEx(a3HOW Lenu Npu
COEAUHEHUU «TPEYrOJIbBHUKOMY.

JlagopaToprnoe 3ansitue Ne 16. (JI3-16) O3HakoMileHHE C YCTPOMCTBOM
3JIEKTPOU3MEPUTEIbHbIX MPUOOPOB.
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HccnenoBarb yCTpOKWCTBO ANEKTPOU3IMEPHUTENBHBIX IPUOOPOB PA3IUYHBIX CHCTEM.

JlaGopaTopnoe 3ansiTme Ne 17. (JI3-17) H3mepeHue CONpPOTHBJIEHHH MOCTOM H
OMMETPOM.

Hayuntbcst W3MEpSTh CONPOTHBICHHE C IMOMOIIBIO H3MEPUTEIBHOIO MOCTa H
ommeTpa. CpaBHUTH pe3yJIbTaThI.

JlaGopaTopnoe 3ansitue Ne 18. (J/13-18) Briilouenue B 1enb U MOBepKa 0AHO(a3ZHOTO
CYETYHMKA JIeKTPUYCCKON IHEPIHH.

Hayuuthcsi monb30BaThCs OAHO(MA3HBIM CUETYMKOM DIIEKTPUUECKONM HHEPTHH.
OueHuTh pe3ybTaThl.

JlaGopaTopHoe 3ansitue Ne 19. (VI3-19) 3mepenne MOIIHOCTH B HeNsAX Tpex¢a3Horo
TOKA IPU PABHOMEPHOI U HEPABHOMEPHOI Harpyske ¢as.

Hayuutbcst u3MepsATh MOIIHOCTD B LEMAX TPEX(HA3HOro TOKA.

JlaGopaTopHoe 3ansaTHe Ne 20. (/I3-20) OnpenejieHue HOMHHAJIOB 3J1€MEHTOB 1O HMX
MapKHpPOBKe

Hay‘{I/ITBCH OIIPpCACIATE HOMHUHAJIBI 3JICMCHTOB II0 KX MAPKUPOBKC.

4.2 Bpemsi Ha BBINIOJIHEHHUE:

JI3-1 —JI3-20 — mo 2 akajgeMHYECKHUX 4Jaca.
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4.3 Kputepuu ouieHKHU BbINOJHEHHUS J1a00paTOPHBIX padoT:

Ouenka Kpumepuu
S «OTIUYHO» CryaeHt MOJIHOCTBIO BBITIOJTHUJT 3a/laHus
1abopaTopHOil PabOTHI, TIIYyOOKO W IIOJHO OBJIAJEI
colepkaHueM  ydyeOHOTO  Marepuana,  yMeeT
CBA3BIBATH TEOPUIO C MPAKTUKOH, BBIMOJIHATH
paKTUYECKUe 3aJ1aui, BBICKA3bIBaTh u

000OCHOBBIBaTh ~ CBOM  CYXKIEHHUA. ['pamoTHOe,
JIOTUYHOE W3JI0KEHHE pe3ylbTaTOB padOThI, Kak B
YCTHOH, Tak ¥ B mUchbMeHHON (hopme. KauecTBeHHOE
BHEIIIHEE OPOPMIICHHUE.

4 «XOpoIo»

CryneHt MTOJTHOCTBIO BBITIOJTHUTT 3aJIaHUs
7abopaTopHOl PabOThI, IOJHO OCBOWJ Yy4EeOHBIN
MaTepHuas, B MOJHOM O0beMe BIaJCeT MOHATHUHUHBIM
anmnapaToM, OpUEHTUPYETCs] B U3YYEHHOM MaTepuale,
OCO3HAaHHO TMPUMEHSICT 3HAHWS JJIS BBIIOJHEHUS
MPAKTUYECKUX 3aJlaHui, TPaMOTHO H3JaraeT OTBeT.
[Ipu BbIONIHEHUH  JIAOOPATOPHOW  paboTHl, B
MUCbMEHHOM OTYETE MO paboTe, B COJACPKAHUM U
dbopme 0TBEeTa UMEIOTCS OTAEIHHBIC HETOYHOCTH.

3  «yIOBJIETBOPHUTEIHHOY

CTtyneHT uWMeeT pa3po3HEHHbIE, OECCUCTEMHbIC
YMEHHUSI W 3HAHUS, HE YMEET BBIACIATH TJIABHOE U
BTOPOCTENEHHOE,  HEIOJHO,  HENOCIEI0BATEIBHO
BBINIOJIHSIET  3aJaHUsl W M3Jlaraet  Mmarepual,
JOITyCKaeT HETOYHOCTHU B ONPEICICHUU IOHITUN, B
IIPUMEHECHUU 3HAHUM [UJI PELICHUS] IPAKTUYECKUX
3a/ay, HE yMeEeT J0Ka3aTelIbHO O0OCHOBAaTh CBOU
JNEUCTBHUS U CYXKICHUSI.

2 «HEYJIOBIETBOPHUTEIILHO

CtymeHT uWMeeT pa3po3HEHHBIE, OECCUCTEMHBIC
YMEHUS W 3HAHWS, HE YMEET BBIICJIATH IJIABHOE W
BTOPOCTENEHHOE, MIPOU3BOIUT OIIMOOYHBIE
HETIOCJICIOBATENIbHBIE JIEUCTBUSL TIPU  BBINIOJHEHUU
paboThl, JOMyCKaeT OIIMOKKM B  OMNPEIEICHUU
MOHSATUM, HMCKAXKAET HMX CMBICH, OECHOpsIOYHO U
HEYBEPEHHO  H3J1araet Marepuana, He YMEET
MPUMEHATh 3HAHUSI K BBINOJHEHUIO MPAKTUYECKUX
3aJ[aHUM.

4.4 Jx3aMeHALIMOHHBbIEC BONPOCHI

1. DIEKTpUYECKHUE 3apsiibl U ANEKTPUUECKH 3apsKEHHbBIE Tea.
2. Yto o3HauaeT 3EKTpU3aIUs TeJl U KaKUM 00pa3oM OHa MOXKET MTPOU30MTH.

3. 3akoHn Kynona.
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14.

15.
16.

17.
18.
19.
20.
21.
22,
23.

24,

25
26
27
28

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

AOCOIIOTHAs M OTHOCUTENbHAS AUAJIEKTPUYECKAs IPOHULIAEMOCTb, AIEKTPUUECKas
[OCTOSIHHASL.

DIEKTPUUYECKOE MOJIE€ U €r0 XapaKTEPUCTUKH.

Hanpspk€HHOCTD 3IEKTPUYECKOTO MO,

[ToTeHLIMaN U ANEKTPUUYECKOE HAIPSHKEHNUE.

DnexTpuyeckas MHAYKIMS B IPOBOJHUKE, MOJSAPU3ALMS TUAIIEKTPUKA.
Konzaencarop: ycTpoicTBO, yCI0BHOE 0003HAUEHHUE B CXEMAX, BUJIbI KOHJIEHCATOPOB.

. EMKocTh KOHIeHCaTOpa, (popMyIia EMKOCTH IIOCKOTO KOHICHCATOPA.

. IlocienoBarenbHOE COEAMHEHNE KOHIEHCATOPOB.

. I1apamnenbHOe cOEIMHEHNE KOHIEHCATOPOB.

. DIJIEKTPUYECKHI TOK: ONPEAEIICHHUE, YCIOBHUS BOSHUKHOBEHHS U POXOXKICHHS B

MIPOBOJIHUKE, HAITPABIICHUE TOKA.
[TocTOSIHHBIN TOK, MTHTEHCUBHOCTD 3JIEKTPUUYECKOTO TOKa. EquHnIa nsMepenus
AIEKTPUYECKOTO TOKA.

3akoH OMa [1J1s1 y4acTKa 3JIEKTPUYECKOH LEIH.

PesucTopsl, peoctarsl, HOTEHIIMOMETPHI: Ha3HAYEHHE, YCIOBHbIE 0003HAUCHHUS B
AIEKTPUUYECKUX CXEeMaX.

DneKTpudecKas Lenb: ONPEACICHUE, KOMIIOHEHTBHI.

DNEeKTPOJBHXKYILAS CUIIA: ONPEEICHUE, EANHNLIA U3MEPEHHUS.

3akoH Oma 1Ji OJTHOM LEIH.

DIIEKTpUYECKAS] IHEPTUS: ONPEACIICHUE, CIUHUIIA U3MEPEHUS.

MOIIHOCTS U K.I1.J. ICTOYHUKA SHEPTUH.

3akoH J[xxoynsa-Jlenna.

[TocnenoBaTenbHOE COEAMHEHUE COMTPOTUBIICHU: YIKBUBAJIEHTHOE CONPOTUBJICHHUE,
MIPUMEHEHUE TTOCTIEIOBATEILHOIO COEAUHEHUS COTIPOTUBIICHUM.
[TapaiuiennbHOE COEAUHEHUE COTTPOTUBIICHUMN.

[Tepssriit 3akon Kupxroda.

Bropoii 3akon Kupxroda.

XHUMUYECKUE UCTOYHUKH SHEPTUU: IEPBUYHBIE SJIEMEHTBI U aKKYMYJISITOPBI.
Cnioco0bl coeTMHEHNSI ICTOYHUKOB SHEPTUH (DJIEMEHTOB) B OaTapeu.
CBoiiCTBa MATHUTHOTO TOJIA.

MarnuTtHast UHIYKIHS.

DNEeKTPOMAarHuThl U pede.

MarnuTtHast UHIYKIIUS.

3aKOH 3JIEKTPOMAarHUTHON WHTYKIIUH.

OJIC camonHaykuuu. MTHAyKTUBHOCTD.

OJ1C B3auMHOW UHIYKIIUH.

[Tepron u yacToTa NIEPEMEHHOTO TOKA.

BennuuHebl, XapakTepu3yrolye IEPEMEHHBIN TOK.

Havano neprona nepeMeHHOM CUHYCONTAIbHON BEJTMYMHBI, HadalibHas (pa3a.
Bekropnas nuarpamma.

[{enb mEPEMEHHOTO TOKA C aKTUBHBIM COITPOTHUBJICHUEM.

[{enp mepeMEHHOr0 TOKa C UHIYKTUBHOCTBIO.

[{enp mepeMEHHOro TOKa C EMKOCTBIO.
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43. llenb NepeMEHHOIO TOKA C aKTUBHBIM COITPOTHUBIIEHUEM U UHIYKTUBHOCTBIO.

44. 1lenb NEPEMEHHOIO TOKA C aKTUBHBIM COIIPOTUBIICHUEM U EMKOCTBIO.

45. Ilenb NEpeMEHHOIO TOKA C aKTUBHBIM COIIPOTHUBIICHUEM, HHIYKTUBHOCTBIO U
E€MKOCTBIO.

46. KoneOaTenbHbIN KOHTYp, YACTOTA HE3ATYXAIOIINX COOCTBEHHBIX KOJICOAHUM.

47. Pe30HaHC HaNPSHKEHUM.

48. Pe30HaHC TOKOB.

49. Koa¢duimeHT MOIITHOCTH, €T0 3HAYEHUE U CIIOCOOBI yITyUIIICHHS.

50. Tpéxdaznas cummerpuynas cucrema J/IC.

51. CoennHeHus 0OMOTOK TpEX(Pa3zHOTO reHepaTopa «3BE3I0M.

52. CoennHeHre 0OMOTOK TpEX(a3HOTO reHepaTopa «TPEYrOIbHIUKOM).

53. MapkupoBKa 3JI€KTPOU3MEPUTENBHBIX TPHOOPOB.

54. V3mepuTesbHbIA MEXaHU3M IPUOOPOB JIEKTPOMArHUTHOU CHCTEMBI.

55. Knaccugukanus 351eKTpou3MEPUTEIbHBIX TPUOOPOB.

56. IlorpemHocTh 31eKTPON3MEPUTEIBHBIX IPUOOPOB.

57. Kiacc TOUHOCTH 3J€KTPOU3MEPUTENBHBIX TPUOOPOB.

58. DJIEKTPUUYECKHE MAIIWHBI IOCTOSIHHOTO TOKA.

59. DJIEKTpUYECKHUE MAIIWHBI IEPEMEHHOTO TOKA.

4.5 DK3aMeHAIIMOHHbIE MPAKTHYECKHE 3aJaHUS

1. Hamo:r=12 OM; Xc =16 Om; P =192 Br; =50 I'i. Haiitu: I; U;

r Xc
o I ] I|
| | |
(e,
2. OHpeI[eJ'II/ITI) K.II.AO. ABUI'aTCJIA IIOCTOAHHOI'O TOKd, HMMCHOIOCIO IIapaMCTpPhI:

HOMHUHaJIbHast MOITHOCTh P,=13kBT, HomMmuHaneHOoe Hanpsbkenue U,=110B, HoMuHaIbHBIN
Tok I, =137A.

3. B marnutHOoM mone uHaykumer B = 1 Tn gaBuxkercs co ckopocthio V = 10 m/c
npoBoaHuK aauHou | =40 cm u conpotusienneM 0,2 Om. Onpenenuts E, |, Fou.

4. Onpenenutb NOTPEOSIEMYI0 MEXAHUYECKYIO MOIIHOCTh TPEX(Pa3HBIM CHUHXPOHHBIM
Typboreneparopom Py , eciii HOMUHAIbHAS aKTUBHASI MOIITHOCTh reHepaTopa Py=25MBT
U KILI. Na=97%.

d. PaccuntaTh KONMMYECTBO TMapaUieIbHBIX BETBEM aKKyMYyJIATOPHOW Oarapew W
KOJIMYECTBO TMOCJICIOBATEIHFHO COCIUHEHHBIX aKKyMYJSTOPOB B BETBH OaTapeu, €cliu
HarnpsbkeHue O6atapeu paBHo 60 B, a Tox Oarapeu 20 A, HampspKeHHUE OJHOTO AJIEMEHTa
Oarapeu 1,5 B, pa3psaHbiii Tok ainemeHTa 6atapeu 5 A.
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6. Omnpexnenuth notepu MOUTHOCTU AP0 TpEX(HAa3HOrO CHHXPOHHOTO THAPOTEHEPATOPA,

eciau moTpebiisemMasi TeHepaTOpoOM MeXaHudeckas MOIMHOCTh Pip=64,5MBT wu k.m.n.
N«=98%.

7. JlaHo: Ri1 =2 Owm; R, =4 Owm; R3 = 6 Owm; Rs =12 Owm; Us; =6 B.
OrnpenenuTh BCe TOKU U HAIPSIKEHUS.
R1 R Rz R4

8. Hano: C; = 10 Mx®; C; = 20 Mx®D; C3 = 30 MxD; C4 = 3 MKOD.
Haiitn: Coks.

C Cz,Cg Cy

HHR
|

9. Hano:r=30mM; L=0,0127I'n; =50 I';; U =50 B. Onpenemuts: P, Q , S.

10. Jano: R; = 6 OM; Ry=R3=R4=12 Owm; U = 60 B. Haiitu R, 1 TOKM TIpu 3aMKHYTOM U
Pa30MKHYTOM KITIOYE.
Ri R: Rs Ry

|

| [

11. OmpenenuTh  KOJIMYECTBO  TEIJIOTHI, KOTOPOE  BBIIETSETCS B  PE3UCTOPE
conpotuBieHueM R = 20 Owm 3a Bpems t = 2 gaca, ecu U =220 B.

12. HaiiTu SKBUBAJICHTHOE COMPOTHUBIICHHUE METH Roys:

R2=20 Om

r—

L R3=300m |

r—
L —

R1=10 Om

13. B marnutHom none uHaykuuedr B = 1 Tn nBmwxkercs co ckopocteio V= 10 m/c
npoBoaHKK aauHOH | = 40 cm u conpotusienne 0,2 Om. Onpenenuts E, I, Foy.

28



14. PaccuurtaTh KOJMYECTBO TMAapajUIeNIbHbIX BETBEH aKKyMYyJISTOpPHOM Oarapen u
KOJIMYECTBO IMOCJIEI0BATEILHO COCIUHEHHBIX aKKyMYJISITOPOB B BETBU Oarapew, eciu
HanpsbkeHue Oatapeu paBHo 50 B, a Tok Oarapen 40 A, HanpspKeHHE OJIHOTO DJIEMEHTa
Oatapeu 2 B, pa3psiaHblil TOK paBeH 8 A.

15. Ha 3apan q=1,6:107 Knu geiictyer cuna F=2,4-108H. Onpenennts HanpssKEHHOCTS
ANEKTPUYECKOro MoJil B AaHHOW Touke. OnpenenuTs 3apsai (O, CO3MAIIIUANA 3TO MOJIE,
€clId OH yHal€H OT 3TOM TOUkH Ha pacctosiHue 1 = 0,3 M B Bakyyme. € BakyyMa paBHO
8,85-10712 @/m.

16. OnpenenuTh SKBUBAJICHTHYIO EMKOCTb LIEMH KOHIEHCATOPOB HA PUCYHKE.

C2=20nd
[l

C1=10n® g
I -

!

C3=30n®

17. JIBa pe3ucropa conpoTuBieHueM 11 =5 OM u 1= 30 OM BKJIIOUEHBI, KaK TTIOKa3aHO Ha
PUCYHKE, K 3a)KMMaM HCTOYHMKAa TOKa HampsbkeHueM 6B. Haiaure cmimy Toka Ha Beex
y4acTKax ILeMHu.

U=E8 fq rs

@

18. Omnpenenute MOJHOE CONMPOTHUBJICHHUE LENU U TOKA B KaXJOM MPOBOJHUKE, €CIU
MPOBOJIHUKH COECIMHEHBI TaK, KaK MOKA3aHO HAa PUCYHKE, a r1=1 OM, 12=2 Om, r3= 3 Om,
Uac=11B.

i.'lf;:_

19. PaccumraiiTe, CKOJBKO CTOWT OJJICKTPOIHEPIHs, H3PACXOJIOBaHHAas Ha pabdoTy
aneKTpudeckoro ytiora 3a 2 yaca? Cwuna Toka 4 A, Hanpspkenue 220 B, tapup — 2,41

py6. 3a 1kBT-u.
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20. B cerp ¢ Hampsbkennem U=218 B, BkitoueH HarpeBaTelbHBIA MPUOOp Cuila TOKa,
kotoporo 2,75 A. OnpenenuTs MOIIHOCTH NpUOOpPa M KOJIUYECTBO HHEPTHUU,
U3pacXoA0BaHHOM 3a 3 yaca.

21.  Onpenenuts DJIC reHepaTopa M €ro BHYTPEHHEE COMNPOTUBIIECHUE, €CIU IpHU
MOIIHOCTH Harpy3ku Pi=2,7 kBT HampsbkeHue Ha 3axkumax re”eparopa 225 B, npu
MoltHocTH Harpy3ku Po=1,84 kBt nanpsbkenue 230 B.

22. JIByXmpoBOJIHAS JIMHUS TUTAETCS OT UCTOYHHMKA MOITHOCTBIO Pr = 2,5 kBT nipu Toke
norpednenuss 12A. OmnpenenauTs MOLIHOCTh HArpy3ku, notepro HampsbkeHuss U KIIJ]
auHUH, ecad e€ mmuHa coctaBiasieT | =1200 M, a quameTp MeaHBIX IpoBoaOB d=4,5 MM
(ymenbHOE conporuBienure Meau 0,0175 Om-mm? /M).

23. Haiitn 5KBUBaJCHTHOE COTPOTHUBIICHUE JJIS [IETIH HA PUCYHKE MEXKTY 3KUMaMH A
u b, eciu R1=30 Om; R2=60 Om; R3=20 OM; R4=30 OM; R5=60 Om.

25. HaiiTi 5KBHBAJICHTHOE COMPOTHMBIICHHE IS IIEMTH HA PUCYHKE MEXKIY 3aKUMaMH a U
b, ecit R1=10 Om; R2=30 OM; R3=60 Om; R4=14 Om; R5=2 Owm.

26. Haiitu nanpsokenue Uac, ecnmu E=70 B; [=3 A; R=10 Owm.
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27. DnekTpuueckas Ielb MUTAEeTCs OT MCTOYHMKA CHHYCOMJAIBHOTO TOKA C YaCTOTOM
200 I'u u nanpspkenuem 120 B. Jlano: R =4 Owm, L = 6,37 MI'H, C = 159 Mk®. Beriunciauth
TOK B II€NH, HANPSOKEHUST HA BCEX YYacTKaX, aKTUBHYIO, PEAKTUBHYIO, U TMOJIHYIO

MOIIHOCTH. [IOCTpOUTH BEKTOPHYIO TUArpaMmy.

i R L _C
o— [ "V
U U U
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5 IlakeTr mpenoxaBareJisi (3K3aMeHATOPA)

YciaoBus:

a) Buo u ¢hopma 3’kzamena: ycmuvili omeem U GblNOJHEHUE NPAKMUUECKO2O
3a0aHUA NO bulemam

0) Konuuecmeo 3adanuit 01a cmyoenma.

- TEOPETUYECKHUE 3aJIaHus — 2;
- MpaKTU4YecKue 3aaanus —1.

8) Kpumepuu ouenox:

Ouenka Kpumepuu

5) COTIUIHOM» - IIOJIHBIE, YETKHE, apIYMEHTHUPOBAHHBIE, TPAMOTHBIE OTBETHI
Ha TEOPETHUYECKUE BOIPOCHI IK3aMEHAILMOHHOTO OUJIEeTa;

- IPAKTUYECKOE 3aJaHUE BBINIOJHEHO IPABWIBHO U IIOJIHO,
CTYJEHT YBEPEHHO, YETKO, apTyMEHTUPOBAHO U IPAMOTHO
Pa3bACHSET JIOTUKY BBIIOJHEHUS 3a/1aHMNS;

- YBEpPEHHBIC U IPABUIIBHBIC OTBETHI HA JOIOJIHUTEIbHBIC
BOIIPOCHI

4 «XOpOILIOY - TIOJIHbIE, YETKUE, APTYMEHTHUPOBAHHBIE, TPAMOTHBIE OTBETHI
Ha TEOPETHUYECKUE BOIPOCHI 9K3aMEHAI[MOHHOTO OMJIeTa;

- IPAKTUYECKOE 3a/IaHUE BBIMOJIHEHO MPABUIBHO U TIOJTHO,
CTYJEHT HE JOCTaTOYHO YBEPEHHO, YETKO,
apryMEHTHPOBAHO M TPAMOTHO Pa3bsCHAET JIOTUKY
BBITIOJTHCHUS 3a]IaHNS,

- HE 3HaYUTEINbHbIE 3aTPyTHEHUS IPU OTBETAX Ha
JTOTIOJTHUTEIHLHBIE BOIIPOCHI

3 «YJIOBJICTBOPUTEIHLHOY» - HE JIOCTaTOYHO TIOJTHBIC YETKHE U apTyMEHTUPOBaHHbBIE
OTBETHI Ha TEOPETHUYCCKHE BOMPOCHI K3aMEHAIHOHHOTO
ouiera;

- MPAKTHYECKOE 3aaHNE BBIITOJHEHO MPaBUIILHO, HO HE
MOJTHO, CTYJICHT HE YBEPEHHO, HE YETKO, HE
apryMEHTHPOBAHO Pa3bsICHSET JIOTUKY BBHIMTOJTHEHUS
3a/1aHMS;

- 3aTPYAHEHUS TPU OTBETAX HA JOMOJHUTEIBHBIE BOIPOCHI

2 «HECYOOBJCTBOPUTCIBLHO - HCT MMPAaBUJIBHOI'O OTBETA HA OAWH HJIN 00a TCOPCTUICCKUX
BOIIPOCA 9K3aMCHATMOHHOT'O 6I/IJ'IeTa;

- IPAKTUYCCKOC 3aJaHUEC HE BBIITIOJTHCHO HUJIW BBIIIOJIHCHO HC
MPpaBHUIILHO, U CTYACHT HEC MOXKCET PA3bACHUTL JIOTUKY
BBITIOJIHEHUS 3aJJaHHUA.

2) Bpema na omeem no ounemy:

1.1 Ha moarotoBky no Omnety otBoautcs He 6osee 30 MuH.
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1.2 Ha cmauy sk3aMeHa mpeaycMaTpuBaroTcs He O0osee 15 MUHYT Ha KaKI0TO
CTy/ICHTA.

0) Obopyoosanue, pazpeuwténnoe 011 6bINOJIHEHUA 3A0AHUIL:

- KQJIbKYJISITOP

e) Ungpopmayuonnoe obecneuenue
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I/ICHOJI])I}yeMbIe HCTOYHUKH

OCHOBHBIE UCTOUYHHKH:

MapteinoBa, M.O. Onextporexnuka: yuyeObnuk / WN.O. MaprteiHoBa. -— M.:
KHOPYC, 2020. — 304 c. (CIIO). [DOnexktpoHHbli pecypc] — Pexum

noctyna:www.book.ru 9bC - anexTpoHHast OnbIHOTEKA.

HNuTepHeT-pecypehi:

[Tpu opranu3anuy JUCTAHIMOHHOTO O0yUYEHUS UCTIOIB3YIOTCS
anekTpoHHbIe TIatdopmer: Zoom, Moodle (pexxum nocrtyma: caiit CTXKT
https://sdo.stgt.site/)

Onektporexuuueckuit xxypHai. | Crareu. HoBocTu. ABTOpCKHME MyOnMKalMU. —

Pexxum noctyna: www.elektro.elekrtozavod.ru
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