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IosicHuTeJIbHAA 3aNIUCKA

®OC mnpenHa3zHayeH Jii KOHTPOJS W OICHKHM 00pa3oBaTebHBIX JOCTHKEHUN
00yYaroIuMXxcs, OCBOMBIIKX Mporpammy yaeOHoU aucturmmuabl OI1.03 DiekTpoTexHuka.

Ha ocBoenme mporpamMmmbl ydeOHoU aumcuumiauHbl OIL03 DnexkrporexHuka
OTBEJEHO MaKCUMaJbHOU yaeOHOM Harpy3ku Ha cTyaeHTta 108 gacos, B ToM ducie:

- 00s13aTeIbHOM ayIUTOPHOM y4eOHOM Harpy3KH CTyACHTA /2 Jaca;

- CAaMOCTOSITENLHOM pabOThI CTyIeHTa 36 4acoB.

@OC BKIIIOYAKOT B c€0s1 KOHTPOJIbHBIE MaTepUabl s IPOBEICHUS ONEPATUBHOTO
(moypouHOTO0), pyOexHOro (Mo pasjenam) W HTOTOBOI'O KOHTPOJI O 3aBEPIICHHIO
W3YYEHUS TUCITUTUTAHEI.

DOC npedycmampueaem ciedyrouiue 6uobl KOHMPOJA:

- YCTHBIN OMPOC;

- MICHbMEHHBIC PA0OTHI;

- KOHTPOJb C TIOMOIIbIO TEXHUIECKUX CPENICTB.

DOC npeononazarom ciedyouwgue opmvt KOHmMpPoaA:

- TECTUPOBAHHE,

- cobOece0BaHME;

- 1abopaTropHbIe PadOTHI,

- DK3aMeEH.

HtoroBoit ¢opMoil KOHTpOJS MO 3aBeplleHHI0 u3ydeHus aucuurumHel OI1.03
DIIEKTPOTEXHHUKA, COTJIACHO YI€OHOTO TUIaHa, SBISIETCS K3aMeH B 3-M ceMecTpe (Ha Oaze
OCHOBHOTO 00IIIer0 00pa30BaHus).

@OC pa3paboTaHbl HA OCHOBAHUU:

- OIoC CIIO mo cnemuanpbHOocTH 23.02.06 TexHMueckas dKCIUTyaTaIys

MOJIBM>KHOTO COCTaBa XKeJNe3HBIX JOpOr 0a30BOM MOATOTOBKY (MIpuka3 MunoOpHayku PO

ot 22.04.2014 Ne 388);



- yuebHoro twiaHa 23.02.06 TexHudueckas SKCIUTyaTamusi TOJBHKHOTO COCTaBa
JKEJIE3HBIX Iopor 0a30BOM MOATOTOBKH,

- paboueii nporpammsbl 1o auctuiuiae OI1.03 DnaekTpoTexHuKa;

- TlonoxkeHust 0 TeKyuied M NPOMEKYTOUHOW aTTeCTalMM CTYACHTOB  (uinana
CamI'VIIC B r. Capartosge.

B pe3ynpTare 0CBOCHHS AUCIMIUIMHBI O0YyJarOIIHICS J0JIKEH YMeTh

VY 1 coGupath mpocTeHIme MEKTPUIECKHUE 1IETIH

VY 2 BbIOUpAaTh ANIEKTPOU3MEPUTEIbHBIC TPUOOPHI;

VY 3 onpenensaTe mapaMeTphl ANEKTPUUECKUX EHEH.

B pe3ynbTare 0CBOCHMS JUCIUIUIMHBI 00 y4aroUiiCs H0JI2KEH 3HATh!

3 1 cymHOCTh (PUBUYECKUX TMPOIIECCOB, MPOTEKAIOIIUX B DJICKTPUYECKUX U
MarHUTHBIX IEMSIX, TOCTPOEHHUE IICKTPUIECKUX IIETIeH, MOPsI T0K pacuéra ux nmapaMmerpos;

3 2 nocTpoeHUE IEKTPUUECKHUX LEMei, MOPsI0K pacuera ux napameTrpos;

3 3 crtocoObI BKIIIOUEHUS 3IEKTPOU3MEPUTENBHBIX TPUOOPOB U METOIbI U3MEPEHUN

QJICKTPHUYICCKUX BCIIMYHNH.



2. Pe3y.]'ll>TaTbI OCBOCHHUSA TUCHUIIJIMHDBI, IMOAJEC/KAIIME IIPOBECPKE

O0bém BpemeHH,

Bun u Ne 3aganus

Homepa pasieion OTBEJIEHHOTO HA U3yYeHHe st
Pe3yabraTsl 00y4eHusl . |(maxcumanvnan nazpysxa)| omepaTtuBHOIO.
(ocBOEHHBbIE YMEHHS, YCBOEHHbIE OcHoBHbIe MOKA3ATEH OUEHKH (Tem) no padosei pyOeskHOro u
snanusi) / Komnere Huuu Pe3y IbTaToB niporpamMme vachl % HTOrOBOI0
KOHTPOJIsS
Ymems: - 3HAET OCHOBHBIE TOHATHS

YV 1. cobupars npocTeuime 3aKOHBI JJICKTPOCTATUKH
DIICKTPUYECKHE LICTIH; ~ YMECT 110 MapKHpOBKE
V 2. BHIGUpATS OIPEIEIUTh HOMHHA

KOHJIeHCaTopa
DIICKTPOM3MEPHUTEIBHBIC MPUOOPHI;| _ yYMEeT pelATh 3aa4H 10 T3:
DJICKTPUICCKUX LICIICHU. - yMECT paCC‘{I/IT?.TB n 21 o8 21-226

9KBUBAJIEHTHYIO EMKOCTb : -

- IOHUMAET (PU3UYECKYIO CYIIHOCTh m3:
SHamo: AJIEKTPUUYECKOTO TOKA W 3HAET 13 1 3.4
3 1. cymHOCTh GU3HUECKUX OCHOBHBIE PacyETHbIE (POPMYJIBI 83 69.2%

[TPOLIECCOB, MPOTEKAIOLINX B
QJICKTPUICCKUX U MAI'HUTHBIX
LETsX;

3 2. IOCTPOEHHE MIEKTPUUECKUX
LICTICH, TTIOPSAIOK pacy€ra ux
apameTpoB.

Komnemenyuu.:
OK 1-7,0K-9
K 1.1,1.2, 1.3

- yMEET paccuuTaTh SKBUBAJICHTHOE
COTIPOTHBIICHHE

- YMEeT 110 MapKUpPOBKE
OIPENEIUTh HOMUHAII PE3UCTOPA

- 3HACT IIOHATHUS 3J'IeI('TpH'—IeCKOI>i
DHEPIUU U MOLHOCTH

- yMeeT COOMPAaTh IIEKTPUUECKUE
IeMTH TOCTOSTHHOTO TOKA U
OIIpEAENIATh UX TapaMeTPhl

- YMEET PaCCUUTHIBATH
HIIEKTPUYECKIE IICTTH OCTOSIHHOTO
TOKa




- 3HaeT OCHOBHBIE 3aKOHBI IS
pacuéra 1emnei MoCTOSIHHOTO TOKa
- 3HaeT OCHOBHBIE OHATUS U
3aKOHBI AJIEKTPOMAarHeTu3Ma

- YyMEeT MOJAKIIoYaTh U
paccuuThIBaTh TpaHchopmaTop

- yMEET pacCUnTHIBATH TApaMEeTPhI
MarHUTHOTO MO

- MOHUMAET (PU3UIECCKYIO CYIITHOCTh
NEPEMEHHOTO TOKa

- 3HaeT OCHOBHBIE TapaMeTPhI
IIEPEMEHHOI0 TOKA U pacYETHBIE
bopMyIbI

- yMEET PaCCUUTHIBATDH
AIIEKTPUUYECKUE IETTH
CHUHYCOUJAJIBHOTO TOKa

- 3HAeT MOHATHE MOIHOCTH
NEPEMEHHOTO TOKa

- YMEET COOMPATh IIIEKTPUUECKIE
I[N U [TePEeMEHHOTO TOKa U
OIIPENEeNATh UX ITapaMeTphl

- 3HaeT MOHATHE Pe30HaHCca B IEMIX
HEPEMEHHOTO TOKa

- 3HaeT crocod MoJTy4eHus
TpéxdasHOro Toka

- yMEET MPOU3BOANUTH PACUETHI
nenei Tpéx¢gazHoro Toka

- yMeeT cobupath TpéxdasHble
IETTH ¥ ONPEIEIISTh UX apaMeTphI
- 3HAeT CIIOCOOBI COETMHEHUS
00MOTOK TpEX(ha3HOTO TEeHEepaTopa
- UMEET MOHSATHUE O IETISIX
HECHHYCOUJATIBHOTO 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
113:
JI3.5-J13.20




Yuvems:

Y 2- BHIGMPATE JIIEKTPOM3MEPHUTEILHBIE
pUOOpHI;

YV 3 - onpenensars mapameTphl
DIEKTPUYECKUX TIeHeH.

- 3HAET KIacCH(PUKAITHIO
DJIEKTPOU3MEPHUTEIBLHBIX MPUOOPOB
- yMeeT 1o 0003HAYEHHUIO HA IIKaJIe
OTIpEe/ICTUTh Ha3HAYCHUE U TPUHITUIT
JICUCTBHS SJICKTPOU3MEPUTEITBHOTO
npudopa

- pa3bupaeTcs B THUIax
AIIEKTPOU3MEPHUTENBHBIX MPUOOPOB

QJICKTpOMAIIINH

_ - 3HAET MOHATHE NIYHTA W T3:

Sram. J00aBOYHOTO pe3ncTOpa 7.1-7.15.
- yMEET M3MEPSTh JIICKTPUUYCCKHIE ) 0

3 2 - MIOCTPOEHUE NEKTPUIECKUX | penmumHbl T7.1-7.3 7 14,2% I13:

L[CTICH, TIOPSAIOK pacu€ra ux - 3HACT MOHATHE MPSIMBIX U J132:

rmapamMeTpoB. KOCBEHHBIX U3MEPEHU I } 13.13-J13.17
- yMeeT BhIOpaTh, HEOOXOAMMBII

Komnemenyuu: AL M3MEPCHHHA,

OK 1-7.0K-9 AIIEKTPOU3MEPUTENBLHBINA MTPHUOOP

9
] - yMeeT MPOU3BOIUTH H3MEPEHHSI B

K 1.,1-1.2 JIIEKTPUYECKUX LIEIAX

[K 2.2-2.3 - yMeeT MOJAKIIOYUTH BATTMETP

K 3.2 - YMEET IO0JIb30BAThCS
METraOMMETPOM

3namo: - 3HAET KIACCH(PUKALIUIO

AIIEKTPUUYCCKUX MAIIMH

3 3 — k1accu(DMKAIMIO W TPUHIIATI - 3HACT NPUHIUIIBI PAOOTHI T3:

eV CTBHS 2JIEKTPOMAILIKH. SJICKTPUICCKUX MALTH ’
- pa3oupaeTcsi B KOHCTPYKIUSIX 7.1-7.15.

Komnemernyuu: DIIEKTPUUYCCKUX MAIIMH T7.1-7.3 20 16,6%

' - 3HACT O XapaKTePUCTUKAX I13:
OK 1-7, OK-9
K 1 1_’1 » AIICKTPUYCCKUX MaIMH 713.18- J13.20
o - pazbupaercs B IPEUMYILECTBAX U
1K 2.2-2.3 HEOCTATKAX Pa3IMYHbBIX THITOB
IK 3.2




3. TeopeTuueckue 3aganmusi (T3)

3.1 TekcT3aganuii:

Paszpnea 1
IIpaBuibHbBIE
Ne Bonpoc BapuaHTbl 0OTBETOB P
OTBETHI
[IpocTeienio 1 6amty (TecThl)
11 A)  HanpsHKEHHOCTH
Cunoson
XapaKTepUCTUKON b) morenunan .
HANpsHKEHHOCTh
3IIEKTPUIECKOTO B
)3JIEKTPUYECKOE HANPSHKEHHE
TIOJISL SIBJISICTCS
[")cuna Toxa
1.2 A)  HanpsKEHHOCTH
OHepreTHIecKou
XapaKTepHCTHKOI b )anexrpuueckoe nanpsokenue IOTEH LI AT
SMEKTPUYECKOTO TIOJS
e — B)norennman
[")émrocts
1.3 A)HanpsHKEHHOCTBIO MOJIST
Pa3nocTs moTeHIMan0B
MEXIy IByMs TouKaMu | b)anexrpruueckoii EMKOCTBIO
Y ABIM ) AIIEKTPUYECKIUM
SIEKTPUIECKOTO TTOJIS HAPAKCHTEM
HA3BIBACTCS B)snexrpuueckum manpsokenuem
[")snexrpuueckum Tokom
1.4 A) cuna B3aMMOJIEHCTBHSA IBYX
HEMOJBIDKHBIX TOYCUHBIX
3apSDKEHHBIX TEJT
q B) pasHocTs moTeHIMATOB MeX CrJia B3aUMOJICHCTBUS
HOCTb [IOTEHIIMATIOB M
TO onpelzéens[eTcs[ p 0 )Zl}i JIBYX HETIOABMKHBIX
BYMSI TOYKAMH DIICKTPHYECKON
3aKOHOM R ylloHa JIBYM p TOYCYHBIX 3aPSDKEHHBIX
enu
TeN
B) norennuansnas seprus sapsga
I') cuna tsokectn
1.5 YCTpOHCTBO, COCTOSMEE | A) HCTOYHMKOM SHEPIHHU
U3 JIBYX MPOBOJIHUKOB
110601 GOpMEIL, bB) pesucropom
KOH/ICHCATOPOM
paszeaeHHbBIX B
JIMBIIEKTPHKOM ) peoctatom
Ha3bIBACTCS
I') xomnencaropom




1.6

BCHIGCTBa, IIOYTH HC

A) nusnekTpukamMu

MIPOBOJSIIC B) MCTaJlJIaMHA AUSTICKTPUKaAMHU
DNEKTPUYECKHH TOK B) nomynposomaukamu
Ha3bIBAIOTCSI T) snaxoctsavu
CpenHeii cioXHOCTH 110 2 Oajuia (TeCThl)
1.7 A)  C=greo-S/d
Kakoe u3 npuBen€HHbBIX
BBIPOKEHU I b) C=UL;
C=er-€0-S/d
COOTBETCTBYET EMKOCTH | B) (C=Q-U.
IIOCKOTO KOHJIEHCATOpa
I'’)  HerBepHOro orBeTa
CrnosxHble 1o 3 6ana (TecTsl)
1.8 OnpenenuThb
SKBHBAJICHTHYIO EMKOCTE | A)  6.13 n®d
C2=20n® b) 833nd
—] ) 8.33 n®
C—1=]1‘Dn® : ’ B) 0,61 n®
' — [')  BepHblii OTBET HE IPUBENEN.
C3=30n0
Ha 3a =1,6:10"K
19 AP " A) 1,5 Bm
AeificTByeT cuia
F=2,4-10%H. B) 1,5 A
Onpenenuthb 0,15 Bm
HaIPsHKEHHOCTD B) 0,15 A
PMEKTPHYECKOTO MOMAB | 1 |5 gy

JTAHHOU TOYKE

BOHpOCBI A1 cobec CAOBaHUsA

1.21 [lonATHE IEKTPUYECKOTO OIS

1.22 Hanpssk€HHOCTB JEKTPUYECKOTO MOJIA
1.23 [TonATHE NEKTPUYECKOTO HAMPSHKEHUS
1.24 IToTrennman Touku

1.25 | 3axou Kynona

1.26 DneKkrpuyeckasi EMKOCTb

1.27 [Tonarue xkoHaEHCATOpA




Paznen 2

IIpaBuiIbHBIE
Ne Bonpoc BapuaHThl 0TBETOB P
OTBETHI
[IpocTrienio 1 Gamty (TecTbl)
2.1 A) pa3HOCTb MOTEHIIUAJIOB MEXKIY
TOYKAMH DJICKTPUUIECKOTO OIS

b) cuna, ¢ KOTOpOW AIIEKTpUUECKOE

VITOPSITOYEHHOE

Yro Ha3pIBaeTCA
AJIEKTPUUYECKAM TOKOM

1oJie JEHCTBYET HA DJIEKTPUYECKU I
3apsn

B) ynopsipoueHHOe ABUKEHHE
3apsHKEHHBIX YaCTHUI] B ITPOBOTHUKE

[') maTepus, CKONb3SL@S 110
IPOBOJAHUKY

JIBM>KEHU € 3aPSKEHHBIX
YacTHUI[ B IPOBOJIHUKE

2.2 A) Amnep
Ennnuneit H31\fepeH1/1>1 B) Barr
AIEKTPUYECKON C
MMEHC
npoBoaumocTy seisierca | B) Papan
I') Cumenc
2.3 A) I=Ur
Yxaxute Gopmyiny
COOTBETCTBYFOIIYIO b)r=U - |
I=Ur
3akony Oma Ju1st ygacTka B) U=A/q
enu
") BEpHBIIi OTBET HE IPUBEAEH
2.4 A) MecTo coequHeHus TpEX u Oosee
BETBEU
V3en anexkTpuyeckon b) MecTo coemHEeHMs PE3UCTOPOB
MECTO COETUHEHUS
€I 3TO N .
I B) mecto coenuHeHUs TpEX u Gosiee BETBEH
KOH/JIEHCAaTOpOB
") BEpHBII OTBET HE IPUBEAEH
2.5 A) Boabt
Enuanunei usmepenus b) Ammep
Awmre
CHUJIBI TOKA SIBJISIETCS B) Om Y
[') l'enpu
2.6 Ennnunen usmepeHus A) Bombr
AIEKTPUYECKON b) Barr Barr
MOIIIHOCTH SIBJISIETCS B) Cumenc
[') Tecma
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2.7 - . A) Awmmep
WHALEN N3MEPEHN
AU P B) Barr
AJIEKTPUIECKOTO Boier
B) ®apan
HaIPsHKEHUS SBISIETCS
[') BoawT
2.8 YcTpoiicTBO, KOTOpOE
BKITIOYAETCS B A) HMCTOYHHKOM SHEPTHH
DJIEKTPUYECKYIO LICIb b) pesucropom
JUTs1 OTPAaHUYCHHUS NI B) peocratom peocTaTom
pErylupoBaHUs TOKA [')  KOHJIEHCATOPOM
Ha3bIBAETCS
29 A)  yBEIMYHMBACTCS Pa3psIHBIN TOK
Garapeun
b) oSkBUBaleHTHOE HaMpPsDKEHUE SKBUBAJICHTHOC
ITpu coenmnueHnn PABHO CyMMe HaIpsDKCHUH HaMpsDKEHHUE PAaBHO

DJIEMEHTOB IINTAaHUS B

MMOCJIEIOBATEIBHO COCAUHEHHBIX

CyMME HalpshDKeHU U

Oarapeto 3JIEMEHTOR MOCJIEIOBATEIHLHO
MOCJIEZIOBATENHHO COCMHEHHBIX
B) sKkBHBarIeHTHOE HANPSHKEHUE 37IeMEHTOB
PaBHO HAIPSHKEHUIO OJTHOTO
DJIEMEHTA U TAHUSI
[') HerBepHOro oTBeTa
Cpenseii coxHOCTH 110 2 Oajuia (TecTbl)
2.10 | Popmyna A) P=UR
AJIEKTPUUYECKON
MO I())CTI/I b) P=UN P=UI
e B) P=UI
COOTBETCTBYET
BBIPAKCHUIO ) P=UR
2.11 A) anrebpamdeckas cymma DJIC B
KOHTYpE paBHA areOpanvecKon
CyMMe€ MaJICHUI HapsHKEHUH B
OTJICIBHBIX COMPOTUBIICHHUSX 3TOTO
KOHTYpa
®opmMyupoBka nepsoro | b) anreOpanyeckas CyMMa TOKOB, anreOpanyeckas cymMMa
3akoHa Kupxroga riacut | CXOMALMXCA B y37€, PaBHA HYJIIO TOKOB, CXO/IAILMXCS B
. y371e, paBHa HYIIO
B) TOK B 3iexTpuyeckoil nmenu
npsmo nponopruonanex I/1C u
00paTHO MPOIMOPIIUOHANIEH TOTHOMY
COTIPOTHUBIICHUIO I[ENHU
2.12 A) I=UR
3axony Jlxoyms —Jlenna | b) P=U/I Rt
coorBercTByeT dopMyna | B) Q= I2-R-t Q=
[ P=UI

11




2.13

DopMyaUpOBKa BTOPOTO
3akoHa Kupxroda rmacut

A) anrebpandeckas cymma DJIC B
KOHTYpE paBHa ajredpanyiecKkoit
CyMME MaJCHUN HaIIPSDKEHUU B
OTJIENIBHBIX COITPOTUBIICHUSX TOTO
KOHTYpa

b) anrebpamueckas cymma TOKOB,
CXOIAIIMXCA B y37€, paBHA HYIIO

B) TOK B 3J€KTpUYECKOH 1enu
npsiMo nponopuroHaiie DC u
00paTHO MPOMOPIHOHAIECH TOJTHOMY
COMPOTUBJICHUIO LIETTH

[') HeTBepHOrO OTBETA

anreOpanyeckasl cymMmMa
3J1C B kOHTYpe paBHaA
anreOpanveckol cymme
MaJICHUI HapsHKEHU M
B OT/ETBHBIX
COIIPOTUBIICHUSX 3TOTO
KOHTYpa

2.14

DopMyIMpOBKa 3aKOHA

A) anrebpanueckas cymma DJ1C B
KOHTYpE paBHa aireOpanveckoit
CyMMe MaJCHUN HAIIPSOHKECHUN B
OTJIENIbHBIX COMPOTUBIIEHUSX 3TOTO
KOHTYpa

b) anreOpandeckasi cymMMa TOKOB,

nepeaaduu, mpueMa u

Owma st osHoO# 1enu CXOIAIIMXCSL B Y3J1€, paBHA HYIIIO npeoOpa3oBaHms
TJIACUT
B) TOK B 3JIeKTpHUYECKON IETTH MHpopmalIu
npsmo nponopuuonaiex IC u
00paTHO MPOMOPLHOHAJIIEH TOJTHOMY
COMPOTHUBIICHUIO I[ENHU
[') Her BepHOrO OTBETA
Crnoxwuslie 1o 3 6asuia (TecTbl)
2.15 A) 10 Om
Cunatoka B uenu 2 A
IIPU HAIIPSDKEHUU Ha e€ B) 0,4 Om 2.50M
koHIIax 5 B. Hainute B) 2,50M ’
CONPOTHBIICHHE ENH ’
[) 40m
2.16 Onpenenute
COIIPOTHUBJICHHUC HUTH A) 570 OMm
JJIEKTPUYECKOM JIaMIIBI b) 484 Om
moumHocTteio 100 Br, B) 523 0Mm 484 Om
€CJIM JlamMIla pacCunuTaHa
Ha Hanpspkenue 220 B [) 446 Om
217 Hatitu sxBUBaseHTHOE
CONPOTUBJIEHUE LIETIH A) 350wm
R2=20 Om b) 60 Om 22 Om
R1=10 Om B 22 OMm
oo [mo] |

12




Bomnpocs niist cobeceqoBanus

2.18 [lonsiTHE IEKTPUYECKOTO TOKA
2.19 DJeKT

PUYECKOE COMPOTHUBIICHUE U TPOBOAMMOCTD
2.20 Pe3uctopsl 1 MOTEHITHOMETPHI
2.21 DJIEKTpUYECcKas IEIh M AJICKTPUUECKas cxeMa
2.22 DJIeKT

pUYECKas SHEPTUS U MOIHOCTh
2.23 3akon OMa JJ1s ydacTka Lienu
2.24 | Hepsuii y K

PBEIH U BTOpOI 3akoHBI Kupxroda
2.25 [TocnenoBaTenbHOE U MapatielbHOE COSMHEHNE TPOBOIHUKOB
Paznen3
IIpaBwibHbBIE
Ne Bonpoc BapuaHThl 0TBETOB
OTBCThI

[Ipocteie o 1 Gamty (TecTsl)

3.1 A) B BO3HHKHOBEHHH TOKA B
KaTyIHKe HpI/I N3MCHCHHWH TOKA B
COCEJIHEH KaTyllKe

b) BBO3HUKHOBeHUMN DJIC B

B uém 3axmrogaercs IPOBOJHUKE MO/, JEHCTBUEM
CYHIHOCTD SABJICHUA MAarduTHOTO OIS
CaMOMH TyKIIU 1

B) B Bo3uuknoBenuu JJ1C B
KaTyIIKe MMPU MU3MEHEHUHU TOKa B
Hel

') B 06pa3oBaHUM MAarHUTHOTO MOJIS
BOKpYI' IPOBOJHMKA C TOKOM

B Bo3HuKHOBeHUH D J[C
B KaTyIIKe TIPH
H3MCHCHUH TOKA B HEH

3.2 A) B
MarHuTHbIN TOTOK
. b) |
0003Ha4a0T OYKBOM
B) @ ®
N H
3.3 Haznauenuem A) mpeoOpa3oBaHUE MEPEMEHHOTO | MPeoOpa3oBaHUe

TpanchopmaTopa

QHCPIUH NICPEMCHHOI'O
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SABIIACTCA

TOKa B IIOCTOSHHBIN

b) mnpeoOpa3oBaHHE YaCTOTHI
MePEeMEHHOTO TOKa

B) mpeobpasoBanue sHEPrUH
IEPEMEHHOTO TOKa M3 OJJHOTO
HAIPSDKEHUS B IPYroe

[') mnoBbIIECHUE MOIIHOCTH

TOKa M3 OJHOI0
HaIpsHKCHUS B APYroe

34 A) aMmriep * BUTOK
Eaununei MaraHuTHON
AUHH b) amnep / metp
WHAYKLIUU SBJISIETCS
Tecna.
B) Bebep;
I') Tecna.
35 A) BIHSHUE TEMIIEPATYPbI
AOcCoJIroTHAsE MarHuTHas B) BJIMSIHUE CPENIbI
TIpOHULIACMOCTD BnusiHue cpenpbl
YYUTBHIBACT B) BiausHME BHEUHUX CUII
[') BIMSHUE BHEIHETO MO
3.6 A) HarnpaBJIeHUE JBUKCHUS
b) HampaBieHue raBHOTO yaapa
i HanpaBJeHUE
Ilo mpaBuy JIEBOM PYyKH B) HampaBieHue p 5
. AJIEKTPOMArHUTHOM
ONpeAC/IAOT AIEKTPOJBUIKYIIEH CHUIIBI p
CHITBI
[') HampaBiieHUE
AIEKTPOMArHUTHOM CHUJIBI
3.7 A) HampaBleHUE
AJIEKTPOMArHUTHOM CHUJIbI
b) HampaBieHre MarHUTHBIX
[To mpaBuny OypaBunka | THHHH HarpaBJieHUE
OTIPEIEIISAIOT MarHUTHBIX JIUHUN

B) nanpasienue
AIEKTPOABUIKYILEH CHIIBI

[') Her BepHOrO OTBETA

Bonpocsl niist cobeceqoBanus

3.8 [Tonarue maruuTHOrO Nosisi. HanmpaBiieHne MarHUTHBIX JTUHU A
3.9 [TpaBuio OypaBunka
3.10

[IpaBuiio J1IeBOM pyKu
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3.11 MarnuTtHas UHIYKIUS U MAaTHUTHBIN TOTOK
3.12 Hanpspk€HHOCTh MATHUTHOTO TIOJIS
3.13 O J1C snexkrpoMariuTHOM MHAYKIUHA. [IpaBuiio mpaBoit pyku
3.14 [TpaBuno Jlenna
315 |1 K
OYKTUBHOCTH. KaTyllka WHIyKTHBHOCTH
3.16
[TpuHiun padboTs! TpaHchopmaTopa
Pa3znend
IIpaBuiabHbIC
Ne Bonpoc BapuaHThl 0TBETOB
OTBETHI
[IpocTeienio 1 Gamty (TecThl)
4.1 UYeMy paBHO A) 0,707A
MAKCHMAIILHOE SHAUCHHE | ) | o
MEPEeMEHHOTO TOKa, eCIIH L41A
ammepmMeTp nokassisaer | B) L41A ’
LA ) 2A
4.2 A)o=2n/f
Bei6epute dopmyny, mo
KOTOPOM MOKHO b) ® = 2T
o = 2naf
MOCUUTATH YTIIOBYIO B) w = 2nf
4acToTy
[ o=27U
4.3 Bpewms, 3a koTopoe A) yactoToi
MEePEMEHHBIN TOK
COBEpIIACT ITOJHBIN B) mepuogom
LIMKI CBOMX KONebaHuUH, B) MrHOBEHHBIM 3HaYEHHEM TEpHOLOM
Ha3bIBaeTCs
MEPEMEHHOIO TOKA ') yrioBoii yacToTOM.
4.4 Benmnunna A) 10
MPOMBIIITIEHHOMN
9aCTOTHI IEPEMEHHOTO b) 200
ToKa B Poccun B) 60 50
COCTaBJISIET
I'u I 50
4.5 3HaueHue epeMeHHoro | /\) MaKCHMaJbHBIM MTHOBEHHBIM
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TOKA B JIF000 MOMEHT
BpCMCHI/I Ha3bIBACTCA

b) HOMUHATBHBIM
B) MrHoBeHHBIM

[') MUHUMAJTBHBIM

4.6 A) pa3HOCTb MOTEHIIUAJIOB
b) pa3zHocTh HavambHBIX (a3
VYron cnsura ¢ga3z 3To Pa3HOCTb HaYaJIbHbIX
B) pa3zHOCTh HaYaIBHBIX COCTOSIHUN | (a3
") pa3HOCTH TOKOB
4.7 To dopmyre A) MakCHMaJIbHOE 3HAYCHUE
b) cpennee 3HaueHue .
U =0,707 Um ) cpen JNEUCTBYIOLICE
B) melictByromiee 3HaUeHUE 3Ha4YCHUE
ONPEIEIISAIOT
[') MEUHEMAJTbHOE 3HAYCHHE
4.8 A) aKTUBHOE CONPOTUBJIEHUE
ITo dopmyne XL = (DL b) eMkocTHOE conpoTHBIIEHHE
WHYKTUBHOE
OPE eS0T B) MHAYKTUBHOE COMPOTUBIICHUE COIIPOTUBIICHUE
") MarHUTHOE COMPOTUBIICHUE
4.9 H A
o dopmyie ) IOJTHOE CONPOTUBJIICHUE
3 3 b) akTMBHOE CONIPOTUBIIEHUE
Z=~R*“+X IOJIHOC
B) peaktuBHOE COITPOTUBIICHUE COIIPOTUBJICHUE
OHpEACTHIOT [') HHIYKTMBHOE COMPOTHBIICHUE
4.10 A) BarTax
PeakTuBHAast MOIIHOCTH b) BompTax
Bapax
usMepsiercs B B) ammepax 1Y
') Bapax
Cpenneii coXHOCTH 110 2 6ajuia (TeCTh)
4.11 A) 25T
UYemy paBHa yacToTa
IepeMeHHOro Toka, ecim | P) 200 I'x
50T
HEePUOJ COCTABIISET B) 100 I' I
0,02¢c
[) 50 I'g

BOHpOCBI JJIA CO6€C€I[OB&HI/I$I

4- 12 Iousarue IMEPEMEHHOTIO U ITOCTOAHHOI'O TOKaA

4.13 | Ocnosubie napaMeTpsl MePeMEHHOTO TOKa

4.14 CpenHee U ICHUCTBYIOIEE 3HAYCHUE

4.15 | Llenb nepeMeHHOro TOKA ¢ AKTUBHBIM CONPOTUBICHUEM
4.16 Ilenb mepeMEHHOr0 TOKAa C MHYKTUBHOCTBIO
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4.17 | Lienb nepeMeHHOro TOKA ¢ KOHICHCATOPOM
4,18 MonmocTh NepeEMEHHOT0 TOKa
4.19 | Lens nepemMeHHOrO TOKA ¢ IOC/IEI0BATEIBHBIM COCAMHEHIEM 3IEMCHTOB
4.20 | Llenb mepeMeHHOrO TOKA ¢ APAILICIBHBIM COCIMHEHI M HIEMCHTOB
4.21 | Pesonanc B Leny nepeMeHHOro ToKa
Paznend
ITpaBubHbIE
Ne Bonpoc BapuaHThI 0TBETOB P
OTBETHI

[IpocTeie o 1 Gamty (TecThI)
5.1 Tpéxdaznoit cucreMoit

MIEPEMEHHOI0 TOKa A) 1800

Ha3bIBACTCS

COBOKYITHOCTB TPEX b) 12Q°

oHO(a3HBIX

0
TIEPEMEHHBIX TOKOB B) 150 1200
OJMHAKOBOM YaCTOTHI U
") 90°

aMILIUTYAbI, CABUHYTBIX
OTHOCHUTEJBHO APYT

npyra 1o aze Ha yroxa

52 A) JHUHEHHBIM TPOBOJIOM U
HEUTpasbio
. b) nByMs TUHEWHBIMU TPOBOJAMHU
JInHEeWHBIM Ha3bIBAIOT -
JIByMsT TUHEWHBIMA
HAlPAACHAC MOXTY B) nuHeiHBIM IPOBOAOM U MPOBOJIaMU
TeHEPATOPOM
I') Her BepHOrO OTBETA
5.3 A) JUHEHHBIM TPOBOJIOM U
HEUTpasbIO
b) nByMs TUHEWHBIMU TPOBOJAMHU
®da3HOoe HANPSIKEHUE ITO TUHEHHBIM TIPOBOIOM H
HAMpPDKCHUE MEXKIY B) JMHEHHBIM IPOBOIOM H HeNTpabo
TEeHEPATOPOM
I') Her BepHOro OTBETA
5.4 Eciu koHel nepBoii A)  3Be3non

00MoTKH TpéxdaszHoro
TeHepaTopa COCAUHEH C
HA4aJIOM BTOPOU
00OMOTKH, KOHEIl BTOPOU

b) TpeyrosbHHKOM

B) xpecrom

TPEYroJIbHUKOM
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0OMOTKHM C Ha4aJIoM [') xBagparom
TPETBEH, a KOHEIl
TPEThEHN C HAYAJIOM
MepBOiA, TO OOMOTKH
COEIMHEHBI
55 Ecnu k Hagamam A)  sBesoii
00MOTOK reHepaTopa
NPUCOCOUHAIOT TPU B) TPEYrOJIBHUKOM
JMHEHHBIX TPOBOJIA, & 3Be3 0
KOHIIBI OOMOTOK B) kpecrom
COEJUHSIOT B Y3€Il, TO r
OOMOTKH COEIMHEHbI ) KBazparoM
5.6 A) »IEKTpOIBHTaTENh
VYerpoiicTo, ¢ 5) Tpancgopmarop
MIOMOIIBI0 KOTOPOTO
IMoJIy4aroT TpéX(l)a?;HI)Iﬁ B) YCUJIUTENb TeHepaTop
TOK Ha3bIBaETCs
I') reneparop
5.7 A) 1,73
JInneitnoe Hanpskenue | b) 2,13
B pa3 OoJbIie 1,73
(hazHoro B) 113
[) 573
5.8 A) 3
AnreOpanueckas cymma | b) 2
JTVHEHHBIX HAIIPSDKEHU I 0
BCEr/la paBHa B 1
I 0
5.9 A) 50B
Omnpenenuts pazHoe b) 120B
HanpsbKEHUE, €CIIU 220B
nuHerHoe paBHo 380 B B) 220B
I 320B

Bomnpocsr 11t cobecenoBanus

5.10 [Tonsitue TpéxdasHoro Toka

5.11 [Tonydenue Tpéx(hasHOrO TOKa

5.12 CoenrHeHHE 0OMOTOK reHepaTopa 3Be310M

5.13 CoenrHeHHE 0OMOTOK reHepaTopa TPEYroJIbHUKOM
5.14

CHUMMeTpUYHBIN peXuM TPEX(Ha3HOM 1enn
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5.15

[Tosmmnast MmomHOCTh Tpéx(azHoOTrO TeHEpaTopa

Pa3znen 6
IIpaBuiabHbIE
Ne Bonpoc BapuaHThl 0TBETOB
OTBETHI
[IpocTthieno 1 G6amty (TecThI)
6.1 }
CoBpeMeHHBbIH
MHOTO(YHKIMOHAIBHBIA | A) oMMeTpoM
uupoBoi Ipudop s
b) amnepmerpom
M3MEPEHUS TTOCTOSIHHBIX
u HepeMeHHI:IXTOKOB 1 | B) myneTMeTpOM MYJTHTHMETPOM
HaIPsDKEHU, a Tak ke
I') BompT™METpOM.
ANEKTPUUECKUX
CONIPOTUBJICHU I
Ha3bIBaeTCs
6.2 PasHocts Mexny A) crryuaiiHoii
NOKa3aHUsAMHU Iprodopa u
UCTUHHBIM 3HAYCHUEM b) npuBenénnoi
U3MEPAEMOH BEIIMYHUHBI A6COTIOTHOM
Ha3BEIBAIOT B) otHOCHTENBEHOM
HOTPEIHOCTHIO I) 26 .
waMepeHuii ) abCoOMOTHOM
6.3
A) BaTTMETPOM
TIpuGOp /st H3MeEpeHs b) cuérunkom aneKrpruuecKkoit KON
. | PHEpruu
pacxojia JIEKTpUYECKON SIIEKTPHUECKOH
JHCPTHH HAsbIBACTCA B) mynbTuMeTpoM; SHEpIruu
[') MmeraommeTpom
6.4

Ilo pony Toka
DIIEKTPOU3MEPHUTEIBHBIC
npUOOpPHI OBIBAIOT
(OTMETHUTH JHIIHEE)

A) TIOCTOSHHOTO TOKa
b) mepemeHHOTO TOKA

B) cmemaHHOro ToKa

[') mOCTOSIHHO — TepEMEHHOTO

TOKa

CMCIIaHHOI'O TOKa
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6.5

s uzmepenus
AJIEKTPUUYECKON

A) ommerp

b) Bartmerp

BaTTMETP
MOIIHOCTH MCHONB3yeTcs | B)  4acroromep
[') u3MepuTenpHBI MOCT
6.6 A) ommerp
st u3mMepeHus 4acToThl b)  Bartmerp
IEPEMEHHOTO TOKa
Y B) wacToToMep 4acTOTOMED
UCIIOJTB3YETCS
I') u3MepUTenpHBIN MOCT
6.7 A) MarHUTOAJIEKTPHUYCCKHE
DyeKTpon3MepuTenbHEe | D) OICKTPOMAarHUTHEIC
npuOOpkI OBIBAIOT TUPUCTOPHBIE
B) WHIyKIIMOHHBIC
(OTMETHUTD JIHIIHEE)
[') TupucropHbie
6.8 [puHIUI A) MarHuTORJEKTPUUECKUX
B3aMMOJICH CTBHSI ITOJISI npubopoB
MOCTOSIHHOTO MarHuTa ¢
b) snekTpoMarHUTHBIX MPHUOOPOB
IPOBOZTHIKOM MarHUTOXJIEKTPUYECKH
(karymkoit), 1o B) HMHIYKIMOHHBIX TPHOOPOB X IpuOOpoB
KOTOPOMY HPOTEKAET
U3MEpPSEMBbIN TOK, [') »nekTpoanHaMUYECKUX
IIOJIOKEH B OCHOBY npuOopoB
6.9 A) OOJBIIMX TOKOB

BHenmue myHTBI
IIPUMEHSIOT JUIS
WU3MEPEHUS

b) Oonbumx HampsoKeHU
B) MajabpIX TOKOB

[') MamnbIx HanpsDKEHUM

Bonpimx TokoB

BOHpOCBI JJIA CO6€C€I[OBE[HI/I$I

6.10 Knaccuduxanus 3meKTpou3MepuTenbHbIX TpruOopoB

6.11 O0603Ha4YeHUsI, HAHOCUMBIE Ha AJIEKTPOU3MEPHUTEIbHBIE TTPUOOPHI
6.12 MarauTosJIeKTpUYecKiue MPHUOOPHI

6.13 DneKTpOMarHuTHbIE TPUOOPHI

6.14 M3mepeHue JIeKTpuYecKuX CONPOTUBICHUN

6.15

I/I3MepeHHe MOIIIHOCTHU W SHEPTUU
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3.2. BpeMsi Ha BbINIOJIHEHHE TECTOBBIX 3aaHUM
Tecter 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 munyta Ha 1 3a7anue.
Tecter 1.7; 2.10-2.14; 4.11 — 2 munyThI Ha 1 3amaHue.

Tector 1.8-1.9; 2.15-2.17— 3 munHyTHI Ha | 3a7anue.

3.3. Kputepuu olleHKH TeCTOBBIX 3a]aHUI

Ouenka Kpumepuu: npasunvno épinonnennsle 3a0anus
5  «OTIUIHOMY ot 85% no 100%
4  «xopouoy» oT 75% 1o 85%
3 «yAOBJIETBOPUTEIBHO oT 61% no 75%
2  «HEYAOBJIETBOPHUTEIIHLHOY 10 61%
3.4. Kpurepuu OlleHKHM 0TBETOB Ha BOINPOCHI /1J151 CO0eceJ0BaHUA
Ouenka Kpumepuu
5 «oTIm4yHO» CtyaeHT TIyOOKO W TIOJHO OBJIAJEH COJIepKaHuEM
y4eOHOTO MaTepuayia, yMeeT BBICKa3bIBaTh U
00OCHOBBIBATh CBOM  CyXJeHHS. [’ pamoTHOE,
JIOTUYHOE U3JI0KEHUE MaTepuaa.
4 «xXopouIo» CTyaeHT MOJIHOCThIO OCBOWJI YUYEOHBIM MaTepHal, B
MOJTHOM O00BEME BJIaJieeT MOHSITHIHBIM aIlapaToM,
OPUEHTUPYETCS B U3YUYCHHOM Marepuaje, TpaMOTHO
u3araetr otTBeT. [Ipu OTBETe UMEIOTCS OT/EIbHBIE
HETOYHOCTH.
3 «YIOBIIETBOPUTEIHHOY CtygeHT wWMeeT pa3pO3HEHHBIC, OECCUCTEMHBIC

3HAHWS, HE yMEET BBIACIATH TJIABHOE U
BTOPOCTEIIEHHOE, HEMOJHO, HENOCIEA0BaTEIbHO
W3JIaracT Marepuall, JOIyCKaeT HETOYHOCTH B
OIPENEIICHUU IOHATHUH.

«HCYIOBJICTBOPHUTCIILHO»

CTtygeHT wuMeeT pa3po3HEHHbIE, OECCUCTEMHBIC
3HAaHWS, HE YMEET BBIACIATH TJIABHOE U
BTOPOCTENEHHOE, JOYCKACT OIIMOKH B OTIPEICIICHUHN
MOHATHHA, HMCKAKAeT WX CMBICH, OECTOpPSI0YHO U
HEYBEPEHHO M3JIaraeT Marepual.
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4. Tlpaktuuyeckue3aganus (I13)
4.1 TekcT 3a1aHuA

JlabopaTopHoe3ansitne Ne 1. (JI3-1) M3yuyeHue crioco00B BKJIIYEHHs aMIiepMeTpa,
BOJILTMETPA, BATTMETPA U METO10B H3MEPEHH i JIeKTPUUECKUX BeJTHYMH.

M3yuuth crnocoObl BKIIOYEHHUS aMIiepMeTpa, BOJbTMETpPA, BaTTMETPa, METOJbI
AIIEKTPUIECKUX U3MEPEHUN U HAYIUTHCS MOJIH30BATHCA H3MEPUTEIHLHBIMU TPUOOPAMH.

JlabopaTopHoe 3ansitue Ne 2. (JI3-2) IlpoBepka aeiicTBusi 3akoHa Oma 1J1s1 Henu
MOCTOSIHHOTO TOKA.

OMBITHBIM ITyTEM YOSIUTHCS B CIIPABEIIMBOCTH 3aKkoHa OMa JJ1s ydgacTKa IIeTH.

JlabopaTopHoe 3ansitue Ne 3. (JI3-3) UcciienoBanue menud MOCTOSIHHOTO TOKA C
NnocJjie0BaTeJIbHBIM COeTHHEHHEM Pe3UCTOPOB.

OTIBITHBIM HYTCM IMPOBCPUTL COOTHOHICHUA MCKIAY BCIMYMHAMU B ICIIN

IIOCTOAAHHOI'O TOKa C PC3UCTOPAMHU, BKJIFOUCHHBIMM MOCJIEAOBATEIIHHO .

JlabopaTopHoe 3ansitue Ne 4. (JI3-4) UccienoBaHue Henud MOCTOSIHHOIO TOKA C
napauleJibHbIM COeINHEHUEM Pe3uCTOPOB.

OTBITHBIM HYTéM IMPOBCPUTL COOTHOHMICHUA MCXKAY BCIMYMHAMKU B ILCIIN
IMOCTOSAHHOI'O TOKA C pE3UCTOPaAMU, BKJIFOUCHHBIMU mapajuicibHO.

JlabopaTopHoe 3ansitue Ne 5. (JI3-5) UccienoBanue menu MOCTOSIHHOIO TOKA C

nmocjaea0BaTCJIbHbIM U MapaJdjJe¢/JbHbIM COCANHCHUEM PE3UCTOPOB.

ONBITHEIM HYTéM IMPOBCPUTL COOTHOIICHHA MCKAY BCIMYHMHAMHW B ICIIA
IMOCTOSAHHOI'O TOKA C pE3UCTOPaMU, BKJIFOUCHHBIMM TIOCJICIOBATEIIBHO U MapajuiCjIbHO.

JlabopaTopHoe 3ausiTue Ne 6. (/I3-6) IlpoBepka 3akoHoB Kupxroda.

OnbITHBIM MyTEM YOETUTHCS B CTIPABEIIIMBOCTH 3aKk0HOB Kupxroda.

JlabopaTopHoe3ansitne Ne 7. (JI3-7) OnpeejieHHe MOIIHOCTH M TIOTEPHh B MPOBOIaX
u KII/I iuHauu dj1eKTponepeaayu.

[IpakTHyecKku ONpeAEIUT, MOIIHOCTh MOTEPD B poBoaax P u KII/I nuaum.

JlabopatopHoe 3ansatue Ne 8. (JI3-8) [IIpoBepka paeiicTBHS 3aKOHOB
IEKTPOMATHUTHOW MHAYKIIHH.
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Hayuutbscst paccuuThiBaTh CUIOBBIE TpaHC(OpMATOphl U yOENUTHCS B JIEHCTBUU
3aKOHOB 3JICKTPOMAarHMTHOW WHAYKIIMW, TMPOBEpUB paboTy TpaHchopmaropa C

paCcCUNTAHHBIMU ITapaMCTpaMHU.

JlabopaTopHoe 3ansitue Ne 9. (JI3-9) HcciaenoBanue menu nepeMeHHOI0 TOKa C

nmocjaea10BaTCJIbHBIM COCAMHCHUEM AKTUBHOI'O CONIPOTUBJICHUA U HHAYKTHBHOCTH.

OnbITHBIM ITyTEM IPOBEPUTH OCHOBHBIE CBOWCTBAa LENU IEPEMEHHOIO TOKA,
00J1a1aroNIel akTUBHBIM COMPOTUBJIEHUEM U MHAYKTUBHOCTHIO.

JlabopaTopHoe 3ansitue Ne 10. (JI3-10) UccienoBaHue menu nepeMeHHOTO TOKA C

nmocjaea10BaTCJIbHbIM COCAMHCHUEM AKTUBHOI'O COIIPOTUBJ/ICHHUA U €MKOCTH.

O1BITHBIM HYTCM IMPOBCPUTL OCHOBHLIC CBOMCTBA nerny IMnepEeMCHHOIo TOKa,

06Haz[a10meﬁ AKTUBHBIM U CMKOCTHBIM COITPOTUBJICHUCM.

JlabopaTopHoe 3ansitue Ne 11. (JI3-11) UccienoBaHue menu nepeMeHHOTO TOKA C
napajuiejbHbIM COeITHHEHUEM KATYIlIeK HHIYKTHUBHOCTH.

Hayuuthcsi paccuuThIBaTh 1IEMIA NEPEMEHHOTO TOKA MapauIeIbHbIM COEAUHEHUEM
KaTyIIEK UHIYKTUBHOCTH.

JlaGopaTopHoe 3ansaTne Ne 12. (JI3-12) Pe3oHaHC HAMPSKeHUHA.

OnbITHBIM MYTEM YCTAaHOBUTH PE3OHAHC HANPSIKEHUN U MPOBEPUTHh €r0 OCHOBHBIC
CBOMCTBA.

JlaGopaTopHoe 3ansaTue Ne 13. (/I3-13) Pe3onaHC TOKOB.

OIBITHBIM HYTCM IIPOBCPUTHb OCHOBHBIC COOTHOIICHHA LICITU IICPEMCHHOI'O TOKA IIPpHU
MmapajuicIbHOM COCANMHCHUU MHAYKTUBHOTO 1 CMKOCTHOT O COHpOTHBHeHHﬁ.

JlabopaTopHoe3ansitue Ne 14, (JI3-11) UccnenoBanue padoTsl Tpexda3HOi 1enu npu
COe/IMHEHUN NMOTpeOuTe el «3Be310M».

OnbITHEIM MYTEM MPOBEPUTH OCHOBHBIE COOTHOIIEHUS B TPEX(Pa3zHOU Lienu Mpu
COCIMHEHUH «3BE310M .

JlaGopaTopHoe3ansaTue Ne 15. (JI3-12) UccinenoBanue padoThl Tpexda3Hoi Henu npu
coeJMHEeHUHU NMOoTpednTe el «TPeyYroJbHUKOM .

OnbITHBIM TYTEM MPOBEPUTH OCHOBHBIE COOTHOUICHHS B TpEXQa3zHOU Lienu Mnpu
COEAUHEHUH «TPEYTOJIbHUKOMY.

JlabopaTtopHoe 3ansTHe Ne 16. (JI3-16) O3HakoMiIeHHEe C YCTPOiiCTBOM

3JIEKTPOU3MEPHUTEJIbHBIX NIPUOOPOB.
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HccnenoBarh yCTpOUCTBO 3JEKTPOU3IMEPUTENBHBIX IPUOOPOB PA3IUYHBIX CUCTEM.

JlabopaTopHoe 3amsatue Ne 17. (JI3-17) U3MepeHue cONMpPOTHBJIEHHII MOCTOM H
OMMETPOM.

HayuuTtbCs H3MeEpATH CONPOTUBIEHHE C MOMOIIBIO HW3MEPUTEIBHOTO MOCTa H
omMerpa. CpaBHUTH pE3yJIbTATHI.

JlabopaTopHoe3ansitue Ne 18. (JI13-18) Bkiiouenue B enb 1 NoBepka oaHo¢a3Horo

CYECTYHUKA 3J1e1chnt1ec1<0171 JHEPIrum.

Hayuutbcsi monp30oBaTbesi OAHO(A3HBIM CUETYUKOM DIEKTPUIECKOW SHEPTHH.
OueHUTh pe3yNIbTaThl.

JlabopaTopHoe3ansitne Ne 19. (JI3-19) U3mepeHne MOIIHOCTH B HeNsiX Tpexda3zHoro
TOKA NPU PABHOMEPHO U HEPABHOMEPHOM Harpyske (¢a3s.

Hayuutscst u13MepsiTh MOIIHOCTH B LEMAX TpEX(Pa3zHOro TOKa.

JlabopaTopHoe3ansitue Ne 20. (/I3-20) OnpenesjieHHe HOMHHAJIOB 3JIEMEHTOB 10 HX
MapKHPOBKe

Hayuutbcst onpenensiTh HOMUHAIIBI SJIEMEHTOB MO MX MAPKUPOBKE.

4.2 BpeMsi Ha BbINIOJIHEHHE

JI3-1 —JI3-20 — mo 2 akajgeMHA4eCKHUX Yyaca.
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4.3 Kputepuu olleHKH BbITIOJTHEHUs1 J1a00PaTOPHBIX PadoT:

Ouenka

Kpumepuu

5 «ormauHO»

Crynent MOJIHOCTHIO BBITTOJTHUJI 3a/laHus
Ja00opaTopHOU pabOThI, TIIyOOKO M TIOJHO OBJIAZACI
colep>kaHheM  y4eOHOro  marepuana,  yMeeT
CBSA3BIBATh TEOPHIO C TMPAKTUKOH, BBIMOJIHATH
PaKTUYECKUE 3a/1a4u, BBICKa3bIBATh u
00OCHOBBIBaTh  CBOM  CYXACHUA. ['paMoTHOE,
JIOTUYHOE M3JI0)KEHHE PE3yNIbTaToB pabOThI, Kak B
YCTHOM, Tak U B MUCbMEeHHOU dopme. KauecTBeHHOE
BHEIITHEEe 0(opmIIeHuE.

4 «XOpoIIo»

Crynenr HOJIHOCTBEO BBITTOJTHUJ 3aJlaHus
naboparopHOi pPabOThI, TOJHO OCBOWMI YYEOHBIM
MaTtepuai, B MOJHOM OOBbEME BIaJICeT MOHATUHHBIM
anmnapaTom, OpUEHTUPYETCS B U3yUYEHHOM MaTepuasie,
OCO3HAaHHO MNPHUMEHSAET 3HAHUS JJI1 BbBIIIOJIHEHUS
MPaKTUYECKUX 3aJaHul, TPAMOTHO H3JIaraeT OTBET.
[lpu BBIMOJHEHUM JabOpaTopHOW  paboOTHl, B
NUCbMEHHOM OTYETE MO padoTe, B COJAEPKAHUU U
dbopme 0TBETa UMEIOTCS OT/IEIbHBIE HETOUHO CTH.

3  «YIOBIICTBOPHUTEIHHO

CtyneHT wuMeeT pa3po3HEHHbIe, OecCUCTEMHBbIE
YMEHUS U 3HAHWSA, HE YMEET BBIIAECIATH TJIABHOE H
BTOPOCTEIICHHOE, HENOJHO, HENOCJEN0BATEILHO
BBINIOJIHACT  3aJaHWs M M3JIaraeT  Marepual,
JIOIYCKAEeT HETOYHOCTU B OMNPEIECICHUH MOHATHM, B
MPUMEHEHUN 3HAHUM JJIs1 PELICHUs IMPaKTUYECKUX
3aJa4, HE yMeEeT JI0Ka3aTelbHO OOOCHOBATH CBOU
JIEUCTBUS U CYKICHUS.

2 «HEYIOBJICTBOPHUTCIILHOY

CTyneHT wWMeeT pa3pOo3HEHHBIE, OeCCUCTEMHbBIC
YMCHHS W 3HaHUWSA, HE yMEET BBIICIATH TJAaBHOEC U
BTOPOCTENCHHOE, TIPOU3BOJIHT OIMOOYHBIC
HETOCJIeI0OBaTe/IbHbIE JIEUCTBUS TP BBITIOJHEHUH
paboThI, JOIMyCKAaeT OMMOKH B OMNPEICICHUH
MOHATUH, WCKAKACT HMX CMBIC], OCCTOPSA0YHO U
HEYBEPEHHO  M3JIaraeT Marepuaig, HE yMeeT
NPUMEHATh 3HAHUSA K BBITIOJIHEHUIO MPaKTUYECKUX
3aJIaHnH.

4.4 Jx3aMeHAIIMOHHbIE BOTIPOCHI

1.2JIEKTpUYECKHUE 3aps/Ibl U STIEKTPUUECKU 3apsIKEHHBIE TENA.
2.YTo 03HaYaeT AICKTpHU3AIMS TeJ U KaKUM 00pa3oM OHa MOYKET IIPOU30MTH.

3. 3akoH Kynona.
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4. AGCONIOTHAS 1 OTHOCHUTENbHAS TUAJICKTPUYIECKAs P OHUIIAEMOCTh, DJIEKTPUIECKast
ITOCTOSTHHASL.

5.2 JEKTPUYECKOE MTOJIE U Er0 XaPAKTEPHUCTUKHU.

6. Hanpsok€HHOCTB 3JIEKTPUYECKOTO TOJIA.

7.IloTeHIMAN ¥ AIEKTPUIECKOE HAITPSKEHUE.

8.2neKkTpUUeCcKasi MHAYKIMS B MPOBOIHUKE, TOJISIPU3 AL TUDICKTPUKA.

9.Konnencarop: ycTpoiicTBO, yCIOBHOE 0003HaUEHHUE B CXEMaX, BUJIbI KOHIEHCATOPOB.

10. EmxocTs KOHJIeHCaTopa, (hopMyJia EMKOCTH IJIOCKOTO KOHIEHCATOPa.

11. IlocnegoBaTenbHOE COCTMHEHNE KOHJIEHCATOPOB.

12. [TapaimenbHOE COETMHEHUE KOHIEHCATOPOB.

13. DIEKTPUYECKUM TOK: ONIPEAEIICHHE, YCIOBUSI BOSHUKHOBEHUS U IPOXOKICHUS B
IIPOBOIHUKE, HAIIPABJICHUE TOKA.

14.IToCTOSITHHBIN TOK, ”THTEHCUBHOCTBD JIEKTPUYECKOTO TOKA. EnuHuIIa n3MepeHus
ANEKTPUYECKOT0 TOKA.

15.3axkoH OMa [T yJacTKa 3JIEKTPUYECKOM LETH.

16. Pe3ucTopsl, peocTarbl, MOTEHIIMOMETPHI: HA3HAUYCHHE, YCIOBHBIC 0003HAYEHUS B
AIEKTPUYECKUX CXEMaX.

17. DJIeKTpHUYECKas LENb: ONPEAEIIEHUE, KOMITOHEHTHI.

18. DJIEKTPOABMXKYLIAS CUJIA: OTIPENIETICHUE, EANHULIA U3MEPEHUS .

19. 3akoH OMa J1J1s1 TOJTHOM LIETIH.

20. DJIEKTpUYECKasi SHEPTUS: OTIPEIeNICHUE, €TMHHLIA U3MEPEHUS.

21.MOWHOCTH U K.IL.JI. UICTOYHHUKA SHEPTHUH.

22.3akoH [xxoynsa-Jlenua.

23.IlocnenoBaTenbHOE COETMHEHUE COTTPOTUBIICHUM: SKBUBAJIEHTHOE COMIPOTUBIICHHE,
IIPUMEHEHUE TTOCJIEIOBATENBHOTO COEAUHEHUS CONPOTUBIICHUM.

24. TlapamiensHOE COEAMHEHUE CONPOTHUBIICHUMN.

25. IlepBeriii 3akon Kupxroda.

26. Bropoii 3akon Kupxroda.

27. XUMUYECKUE UCTOYHUKN SHEPTUN: TIEPBUYHBIEC DIIEMEHTBI U aKKyMYJISITOPBI.

28.Cioco0bI COeTMHEHHS UCTOYHUKOB HEPTUH (3JIEMEHTOB) B OaTapeu.

29. CBOMCTBAa MAarHUTHOTO TMOJIS.

30. MarauTHas MHAYKLHA.

31. DNIEKTPOMAarHuThl U perie.

32. MarnuTtHass UHIYKUHS.

33. 3aKOH 3JIEKTPOMAarHuTHOM MHAYKLUU.

34. DJ1C camounaykumu. UHAYKTUBHOCTD.

35. 9 /1C B3aMHO M UHAYKITUH.

36. Ilepnoa u yacToTa NIEPEMEHHOTO TOKA.

37. BennuuHbl, XapaKTEpU3yIOLIHUE IIEPEMEHHBIN TOK.

38. Hauasno nepuoa mepeMeHHOW CUHYCOUIATbHON BETMYMHBI, HAYanbHas (asza.

39. BekTopHas nuarpamma.

40. Llenb IEpEMEHHOTO TOKA C AKTUBHBIM COIIPOTUBIICHUEM.

41. Ilenb mepeMEHHOT0 TOKA C UHAYKTUBHOCTBIO.

42. llenb mepeMEHHOTO TOKA C EMKOCTBIO.
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43
44
45

46.
47.
48.
49.
50.
ol.
52.
53.
54,
55.
56.
57.
58.
59.

Llerb mepeMeHHOTO TOKa C aKTUBHBIM COMPOTUBIICHUEM U UHAYK TUBHOCTBIO.
Llerb mepeMeHHOTO TOKA C aKTUBHBIM COTIPOTUBIIEHUEM U EMKOCTBIO.

[lerb mepeMeHHOTO TOKA C aKTUBHBIM COIMIPOTHUBIICHUEM, HHITYKTUBHOCTBHIO U
EMKOCTBIO.

KonebarenpHBIM KOHTYP, 9acTOTAa HE3ATyXaIOIMUX COOCTBEHHBIX KOJICOAHUH.
Pe3onanc Hanp siyKEeHUM.

Pe3onaHnc TOKOB.

KoadduimienT MOIHOCTH, €ro 3HaYE€HUE U CIIOCOOBI YITyUIIEHUS.
Tpéxdaznas cummerpuunas cuctema 3 /[C.

CoenuHeHHsI 00MOTOK TPEX(PA3HOTO TeHEpATOPa «3BE3T0I.

CoenuHenne 00MOTOK TpEX(azHOTO TeHEPATOPA K TPEYT OJILHUKOM) .
MapxupoBKa 3JeKTPOU3MEPUTEIbHBIX TPUOOPOB.

N3mepuTensHBI MEXaHU3M TIPUOOPOB AICKTPOMArHUTHOM CHUCTEMBI.
Knaccudukarys 371eKTpou3MepUTEIbHBIX TPUOOPOB.

[TorpemHoCcTh 37IEKTPOU3MEPUTETBHBIX TPUOOPOB.

Kracc TOUHOCTH 271€KTpOU3MEPUTENBHBIX TPUOOPOB.

DNEKTpUYECKUE MAIIMHBI TIOCTOSTHHOTO TOKA.

DNEKTpUYECKUE MAIITMHEI TIEPEMEHHOT'0 TOKA.

4.5 Jk3aMeHAIIHOHHbIE IPAKTHYECKHE 3a]AHUSA

1. Hano:r=12 Om; Xc =16 Om; P =192 Br; =50 I'u. Haittu: I; U;

2.

HOMUHAJIbHAsE MOITHOCTH P, =13kBT, HoMuHanbHOoe Hanpsixenue U,=110B, HoMuHaIbHBIN

r Xc

o [ ] |
| S| |
(e,

OHpCI[CJ'H/ITI) K.II.O. ABUTATCIII  IMOCTOAHHOI'O TOKa, HWMCIOLICTO IapaMCTPhI:

ToK I, =137A.

3.

B marnutHOM mone uHaykuueil B = 1 Tn gBuxercs co ckopocthio V = 10 m/c

npoBoaHUK aiauHOMH | = 40 cM u conpotusienuem 0,2 Om. Onpenenuts E, I, Foym.

4.

TypOorenepatopoM Py, €ciii HOMUHAJIbHASI aKTUBHASI MOIIIHOCTH TeHeparopa Py=25MBT

OnpenenuTs NOTPEOIAEMYI0 MEXaHUYECKYI0 MOIIHOCTbh TPEX(Pa3HbIM CUHXPOHHBIM

U K.I.JI. N=97%.

5.Paccuurare

Oatapeu 1,5 B, pa3psanbiil TOK smeMeHTa 6atapen 5 A.
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KOJIMYECTBO TapaUIeJbHBIX BETBEM aKKyMyJTOpDHOW Oarapen U
KOJIMYECTBO TOCJEIOBATEIbHO COEAUHEHHBIX aKKyMYJSITOPOB B BETBU Oarapeu, €ciiu
HanpspkeHre Oarapen paBHOo 60 B, a Tok Oarapen 20 A, HanmpspKEHHE OJHOTO JIEMEHTA



6. Omnpenenuts moTepu MOMTHOCTU AP 1o TpEX(PA3HOTO CHHXPOHHOTO THAPOTEHEPATOPA,
ecaM ToTpedisieMas TeHepaTopoM MeXaHudeckas MOMHOCTh Pipy=64,5MBT m k.IL.1.
N+=98%.

/. JaHo: Ri1 =2 Owm; R, =4 Owm; R; =6 Owm; R4 =12 Owm; Us; = 6 B.

OnpenenuTtb BCE TOKK U HAPSIAKEHUS .
R1 R2 R:s R4

16

8. Hano: C1 = 10 Mx®; C; =20 MxD; C3 =30 MkD; C4=3 MKD.
Hawntu: CQKB'

G CCG C

HHHR
|

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

10. Hano: R1= 6 OM; R,=R3=Rs=12 Om; U = 60 B. Haiitu R, 1 TOKM pW 3aMKHYTOM H
Pa30MKHYTOM KJTFOYE.
Ri R: Rs Rs

o)

1
; |

| [

11. OmnpenenuTh KOJWYECTBO  TEIUIOTBI, KOTOPOE BBIACIACTCS B  PE3UCTOPE
conpotusieHueM R = 20 Om 3a Bpems t = 2 yaca, ecou U = 220 B.

12. HaiiTi 5KBUBaJICHTHOE COTPOTHUBIICHHUE IIETTH R 55

R2=20 Om
—
RIZ10Om | Ra=300m|
—
—

13. B marautHoMm mose umHaykmmen B = 1 Tn nBuxkercs co ckopocTeio V= 10 m/c
npoBoaHuK JauHOM | = 40 cM u conportusienue 0,2 Om. Onpenenuts E, I, Foum.
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14. PaccuumTarh KOJIMYECTBO TNapaUICIbHBIX BETBEH aKKyMyISITOpHON OaTapen w
KOJIMYECTBO TIOCJIEOBATEILHO COCTMHEHHBIX aKKyMYJISITOPOB B BETBH Oarapen,  €cliu
HanpspkeHue Oatapen paBHo 50 B, a Tok Oarapen 40 A, HanpsKeHUE OJJHOTO 3JIEMEHTa
Oatapeun 2 B, pa3psaHbIii TOK paBeH 8 A.

15. Ha 3apsn q=1,6-107 K neiictByer cuna F=2,4-10-8H. Onpenenuts HanpsHKEHHOCTD
ANIEKTPUYECKOTO TOJIT B JaHHOW Touke. OpenenuTs 3apsia o, CO3/Al0IIMi 3TO ToJIe,

€CJIM OH yHal€H OT 3TOM TOYkU Ha pacctosHue | = 0,3 M B BakyyMe. € Bakyyma paBHO
8,85-1012 d/m.

16. OmnpenenuTh SKBUBAIICHTHYIO EMKOCTD IIETIH KOHJIEHCATOPOB HA PUCYHKE.

C2=20n®
Il

C1=10n® .
I -

]

C3=30n®

17. JIBa pe3uctopaconpotuBieHueM I = 5 Om u rp= 30 OM BKITIOUEHBI, KaK IOKa3aHO Ha
PUCYHKE, K 32)KMMaM HMCTOYHHMKA TOKa HampsikeHueM 6B. Halinure cuimy Toka Ha Bcex
y4acTKax LIETIH.

18. Omnpenenure MojgHOE COMPOTUBIICHHE 1IETTHM M TOKH B KaXJIOM MPOBOJHHUKE, €CJIU
MIPOBOJIHUKU COEMHEHBI TaK, KaK MOKa3aHO Ha pUCYHKe, a =1 OM, r;=2 OM, 3= 3 Om,
Uac = 11B.

19. PaccuwuraiiTe, CKOJBKO CTOWUT 3JEKTPOIHEPIHs, H3PACXOJOBAHHAs Ha padoOTy
ANeKTpudeckoro ytiora 3a 2 yaca? Cwuna toka 4 A, Hanpsixenue 220 B, tapud — 2,41

py0. 3a 1kBT1-4.
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20. B cerp ¢ manpsoxennem U=218 B, BkroueH HarpeBaTeiabHBIN MPUOOP CHjIa TOKa,
Kotoporo 2,75 A. OmnpenenuTh MOIMHOCTh, TPHOOpPa U KOJMYECTBO DSHEPTHH,
M3PacxoOBaHHOM 3a 3 yaca.

21. Omnpememuts 3JIC reHepatopa W €ro BHYTPEHHEE COIPOTHUBIICHUE, ©CIIM TIPHU
MoImHOCTH Harpy3ku Pi=2,7 kBT HampsbkeHune Ha 3axumax reseparopa 225 B, mpu
MoIIHOCTH Harpy3ku P,=1,84 kBt nanpsxenue 230 B.

22. JIByXmpoOBO/IHAs IUHUS TUTAETCS OT UCTOYHHKA MOUTHOCTHIO Pr = 2,5 kBT mipu ToKe
notpebnenus 12A. Onpenenute MOIMHOCTh Harpysku, moTepro HampspkeHuss u KITJ]
auHuM, ecu e miauHa coctaBiasger | =1200 M, a quamerp MeAHBIX MPoBOAOB d=4,5 MM
(ynemsHoe conpotuBieHue meau 0,0175 Om-mm?2 /M).

23. HaiiTi 5KBUBaJICHTHOE COIPOTHUBJICHHUE JIJIS IIETIA HA PUCYHKE MEXKTY 3KUMaMHU a
u b, ecimt R1=30 Om; R2=60 Om; R3=20 Om; R4=30 Om; R5=60 Owm.

25. Haiitn 5KBUBaJICHTHOE COMPOTUBIICHHUE JJISI IIEH HA PUCYHKE MEXKY 3KUMaMH a U
b, ecom R1=10 OMm; R2=30 Om; R3=60 OM; R4=14 Om; R5=2 Owm.

26. Haiitn manpspkenue Uac, ecmu E=70 B; =3 A; R=10 Om.
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27. DnexTpudeckas Ielb IMUTACTCS OT UCTOYHHUKA CHHYCOMIATLHOTO TOKA C 9aCcTOTOM
200 I'u m HanpspxenueM 120 B. lano: R =4 Om, L = 6,37 mI'H, C = 159 Mx®. Beruncants
TOK B ILENH, HANPSKEHUS HAa BCEX YYaCTKaX, AKTUBHYIO, PEAKTUBHYIO, U MOJIHYIO
MOIIHOCTH. [IoCTpOUTH BEKTOPHYIO JUATPAMMY .
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5 INakeT nmpenogaBaTesi (3K3aMeHATOPA)

YcaoBus:

a) Buo u copma ’kzamena:. ycmuviti omeem u BblNOJHEHUE NPAKMUYECKO20
3a0aHus no ouiemam

0) Konuuecmeo 3adanuit onacmyoenma:.

- TCOPETUICCKHE 3aJaHUT — 2;
- MpaKTUIeCKue 3amanus —1.

8) Kpumepuu oyenox:

Ouenka Kpumepuu

5 «OTIIMYHOM - IIOJIHBIE, YETKHUE, aPTYMEHTUPOBAHHBIEC, TPAMOTHBIE OTBETHI
Ha TEOPETHYECKHE BOIIPOCHI IK3aMEHALMOHHOTO OUJIeTa;

- IPAKTUYECKOE 3aJJaHUE BBITIOJIHEHO IIPAaBUJIBHO U IIOJIHO,
CTYACHT YBEPEHHO, YETKO, apTyMEHTHUPOBAHO U ITPAMOTHO
Pa3bACHSAET JIOTUKY BBIIIOJIHEHHUS 3aJaHNUs,

- YBEPEHHBIE U IPaBUJIBHBIC OTBETHI HA JIONOJHUTEIbHBIE
BOIIPOCHI

4 «XOPOIIIO» - IOJIHbIE, YETKUE, apPTyMEHTUPOBAHHBIE, TPAMOTHBIE OTBETHI
Ha TEOPETUYECKUE BOIPOCH 3K3aMEHALIMOHHOTO OMJIETa;

- IPaKTUYECKOE 3a/1aHH€ BBIMOTHEHO IPABUIIBLHO U TIOJIHO,
CTYACHT HE JIOCTaTOYHO YBEPEHHO, YETKO,

apryMEHTHUPOBAHO U TPAMOTHO Pa3bsSICHSET JIOTHUKY
BBITIOJIHEHUS 3aJaHU;

- HE 3HAYUTENbHbIC 3aTPyAHEHUS IPU OTBETAX HA
JIOTIOJIHUTENIbHBIE BOITPOCHI

3 «YIIOBJICTBOPUTEIILHOY - HE JIOCTATOYHO MOJIHBIC YETKUE U apTYMEHTUPOBAHHBIE
OTBETHI HA TEOPETUYECKUE BOMTPOCHI IK3AMEHAIIIOHHOTO
ouera;

- IPAKTUYECKOE 3a/IaHHE BBIITOJIHEHO MPABUIIBHO, HO HE
MIOJIHO, CTY/ICHT HE YBEPEHHO, HE YETKO, HE
apryMEHTHPOBAHO PA3bSICHSCT JIOTUKY BBITOTHEHUS
3aJaHM;

- 3anyI[HeHI/I$I HpI/I OTBCTAaxX HAa AOIIOJHUTCIIBHBIC BOHpOCBI

2 «HCYAOBJICTBOPHUTCIIbHO - HCT MPAaBUJIBHOI'O OTBETA HA OV H UJIN oba TECOPETUUCCKUX
BOIIpOCA 3K3aMCHAI[UOHHOT'O 6I/IJ'ICT3.;

- IPAKTUYCCKOC 3aJaHNC HEC BLIITOJHCHO UJIX BBIITOJIHCHO HE
MpaBUJIbHO, U CTYACHT HEC MOXKCT PAa3bACHUTD JIOTUKY
BBIINTOJTHCHU A 3aJaH .

2) Bpemsa na omeem no ounemy:

1.1 Ha moaroToBKy o Ouiery otBoauTcs He 6oiiee 30 MUH.
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1.2 Ha cady sk3aMeHa mpeycMaTpHUBarOTCs He 0oJiee 15 MUHYT Ha KaXI0TO
CTYJIEHTA.

0) Obopyooeanue, paspeuiénnoe 0713 6bINOAHEHUA 3A0AHUL .

- KQJIbKYJISITOP

e) Ungpopmayuonnoe ovecneuenue
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I/ICIIOJII)3yeMI)Ie HCTOYHHUKH

OCHOBHbBIE UCTOYHHKH:

MapteiHoBa, WN.O. Dnekrporexnuka: y4deonuk / WM.O. MapteiHOBa. — M.:
KHOPYC, 2020. — 304 c. (CIIO). [DOnextponnsiii pecypc] — Pexum

noctynma:www.book.ru OBC - anekTponHas OubiamMoTeka.

HNuTtepHeT-pecypcesi:

[Ipu opranuzanyu JUCTAaHIMOHHOTO O0YUEHUS UCTIOJIL3YIOTCS DJICKTPOHHbBIE
wiatgopmel: Z0oom, Moodle (pexxum noctyna: caitt CTXKT https://sdo.stgt.site/)

OnextpoTexHuueckuii xypHai. | Cratbu. HoBocTu. ABTOpCcKME myOnuKanuu. —

Pexxum noctyna: www.elektro.elekrtozavod.ru
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