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IosicHuTeaLHAA 3aNIUCKA

®OC mnpemHa3HadyeH MJIsi KOHTPOJSI M OIEHKH OOpa30BaTENbHBIX TOCTHIKCHHMA
oOy4Jaronuxcsi, OCBOMBIIUX MporpamMmy yueOHoi nucuuminabl OI1.03 DnekrpoTexHuka.

Ha ocBoenne mporpammbl yueOHoW aucuumiauubl OI1.03 DnekTpoTrexHHKa
OTBEJCHO MaKCUMaJIbHOW yueOHOM Harpy3ku Ha ctyzeHTa 116 yacos, B TOM yucie:

- 00s13aTeILHOM ayIMTOPHON YUeOHOM HArpy3KHu CTyeHTa 66 Jaca;

- CaMOCTOSITEILHOM pabOTHI CTyIeHTa 32 YacoB.

®OC BKIIOYAIOT B €051 KOHTPOJbHBIE MaTepUaibl JJIsl MPOBEICHUS ONEPATUBHOIO
(moypouHoro), py0OekHoro (mo pasaenamM) ¥ UTOTOBOTO KOHTPOJS MO 3aBEPIICHHIO
U3Y4YCHUS JUCITUTUTHHBI.

DOC npedycmampuesaem ciedyroujue 6UObl KOHMPOJIA:

- YCTHBIN OIPOC;

- MUCbMEHHBIE PAOOTHI;

- KOHTPOJIb C TIOMOIIBIO TEXHUYECKHUX CPEIICTB.

DOC npeononazaom ciaedyroujue Gopmvl KOHMPOJA:

- TECTUPOBAHHUE,

- cobecenoBaHuE;

- mabopaTopHbIe padOTHI;

- DK3aMEH.

HtoroBoit (opmoii KOHTpossl MO 3aBeplieHHio u3ydeHus aucruruimasl OI1.03
DJIEKTPOTEXHUKA, COTJIACHO YYEOHOTO TUIaHa, SBJISIETCS DK3aMeH B 3-M cemecTpe (Ha Oaze
OCHOBHOI'0 00111eT0 00pa3oBaHus).

@ OC pa3paboTaHbl HA OCHOBAHHUU:
- ®IroC CIIO mno cneuuanbHocTH 23.02.06 TexHuueckas dKCIUTyaTalus

IMIOABHIKHOI'O COCTaBa KCJIC3HBIX JOPOI



- yuebHoro tiana 23.02.06 Texuuueckass SKCIUTyaTalus MOJBHXKHOTO COCTaBa
KEJIE3HBIX JOpOr 0a30BOM NOArOTOBKHU;

- paboueii mporpammsel o aucuuiinHe OI1.03 DiekTpoTexHuKa,

- TlonoxxeHust 0 TEeKyIIeHd W MPOMEKYTOUHON aTTECTAallMU CTYACHTOB  (uiinaia
CamI'VIIC B r. Capartose.

B pe3ynbTaTe 0CBOECHUS TUCHUILIMHBI 00YYaIOIUICS JOJIAKEH YMeTh

V¥ 1 coOupath npocTeniime IeKTPUIEeCKUe LETH;

VY 2 BIOUpATh JIEKTPOU3MEPUTEIIbHBIC TPUOOPHI;

VY 3 onpenensars napaMeTpsbl JICKTPUUECKUX LHENEN.

B pe3ynbpTaTe 0CBOSHUS IUCHUIUIMHBI O0YYaIOUIUIICS JOJIAKEH 3HATD!

3 1 cymHOCTh (U3NYECKUX NPOLECCOB, MPOTEKAIOIUX B 3JIEKTPUUECKUX U
MarHUTHBIX LEMX, IOCTPOCHUE FIEKTPUUECKUX LIETeH, MOPSAOK pacyéTa uX napaMeTpos;

3 2 nocTpoeHue NEKTPUUECKUX LIeTIeH, TOPAIOK pacueTa ux napameTpos;

3 3 cnocoObl BKIKOYEHUS 3JEKTPOU3MEPUTENBHBIX PUOOPOB U METOJIBI U3MEPEHUI

QJICKTPHUYCCKHUX BCIIUYHH.



2. Pe3y.]ILTaTI>I OCBOCHUA NUCHUIIJIUHBI, MOAJCKAINUE IIPOBEPKE

O0bém Bpemenn,

Bua u Ne 3aganus

Homepa pasnenop |*TBEACHHOTO Ha H3yyeHHe s
Pe3yabTaThl 00y4eHust .. |(maxkcumanvnas nazpyska)| onepaTuBHOrO.
OcHoBHBIE T0KA3aTeIH OLECHKHU (Tem) mo padouei
(0CBOEHHBbIE YMEHMSI, YCBOEHHbIE e3VILTATOR o PYOeKHOTO U
3uanus) / Kommerenuun pesy porpaMme Hackl ° HTOrOBOIrO
KOHTPOJIst
Ymems: - 3HACT OCHOBHBIC MIOHATHUS U

Y 1. cobupars npocreiiine 3aKOHBI JJICKTPOCTATHKH
HIEKTPUYECKUE LIETIH; - YMECT 110 MapKHPOBKE

OIPEICTUTh HOMHHAIT
VY 2. BeIOupaTh

| xonaencaropa

DIICKTPOUZMEPUTENBHBIE TPUOOPHI;| _ yYMEET pellaTh 3a1atH 1o T3:
Y 3. onpenenars napaMeTpsl DIIEKTPOCTATHKE T11 1.1-1.27
PIIEKTPUUYECKUX LETICH. - YMEET paccumnTarh : 21-9296

SKBUBAJICHTHYIO EMKOCTh T21-23

- IOHUMAET (PU3NYECKYIO CYIIHOCTb 13:
SHamo: AIIEKTPUIECKOTO TOKA U 3HAET 13 l 3.4
3 1. cymHOCTh (bH3quCKHX OCHOBHBIE pacU€THBIC (HOPMYJIIBI 83 69.2% Sl

[MPOLIECCOB, IMMPOTEKAOIINX B
AICKTPUYECKUX U MAarHUTHBIX
[ETIIX,

3 2. OCTPOECHUE IIIEKTPUUECKHUX
LIETIEH, TOPSAZOK pacuéra ux
MapaMeTPOB.

[Komnemenyuu.
OK1-9
K 1.1,1.2,1.3

- YMEET pacCunTaTh SKBUBAJIECHTHOE
COTIPOTUBIICHUE

- YMEET 10 MAPKUPOBKE
OTpeAeTuTh HOMUHAJ PE3UCTopa

- 3HAET MOHATHS DJIEKTPUUECKOI
SHEPTUU U MOIIHOCTH

- yM€eT coOUpaTh AEKTPUUECKHE
L[ENU TTOCTOSIHHOTO TOKa U
OIIPEAEIIATH UX NapaMeTPhl

- YMEEeT paccuuThIBaTh
ANEKTPUYECKHUE LIETIH TOCTOSTHHOTO
TOKa




- 3HaeT OCHOBHBIE 3aKOHBI JJIs
pacuéra 1eneu MoCTOSHHOTO TOKa
- 3HaeT OCHOBHBIE IOHATUS U
3aKOHBI AJIEKTPOMArHeTH3Ma

- yM€eT NOAKIIIoYaTh U
paccyuThIBaTh TpaHchopMaTop

- YMEET pacCUUThIBATh MapaMeTphl
MarHUTHOTO TIOJIS

- IOHUMAET (PU3UYECKYIO CYLUTHOCTb
MEPEMEHHOTO TOKa

- 3HaeT OCHOBHBIE TapaMeTphbl
IIEPEMEHHOI'0 TOKa U PacY€THBIC
(hopmyibl

- YMEET pacCUnTHIBATh
IEKTPUUYECKHUE LIEIH
CHHYCOUAAIBLHOTO TOKA

- 3HaeT MOHATHE MOLIHOCTH
MEPEMEHHOTO TOKa

- yMeeT coOupaTh dJIEKTPUUECKHE
LEeNH IEPEMEHHOT0 TOKa U
OTIPENIeNIATh UX TapaMeTphI

- 3HaeT MOHATHE PE30HAaHCa B IIETAX
MEPEMEHHOTO TOKa

- 3HaeT CI0CcO0 MOTyYeHUs
Tpé€x(da3Horo Toka

- yM€ET NMPOU3BOJUTH PACUETHI
nenei TpéxdazHoro Toka

- yMeeT cobupartb TpéxdasHble
IETH U OTIPEIENIATh X TTapaMeTphl
- 3HAeT CIIOCOObI COeTMHEHUS
0o0MOTOK TpéXx(a3Horo renepaTopa
- UMeeT MOHATHUE O LEeTsX
HECHHYCOHUIAJIBHOTO 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
51-5.15
6.1-6.4
I13:

JI3.5- JI3.20




Yuemn:

V2- BBIOUpATH 3JIEKTPOU3MEPHTEIBHbIE
npuOOpHI;

V' 3 - onpenenars napamerpsl
DIEKTPUYECKUX LETIEH.

- 3HACT KJIACCH(DUKAIUIO
AJIEKTPOU3MEPUTEIBHBIX PUOOPOB
- yMeeT 110 0003HAUCHHIO Ha IIKaJIe
OIPCACIINTL HASHAYCHUC U IPUHIHAIL
JCUCTBHS dJICKTPOU3MEPUTETHHOTO
pubdopa

- pa3bupaercs B THIIaxX
AJIEKTPOU3MEPUTEIBHBIX PUOOPOB

QJICKTpOMAIINH

B - 3HAET MOHATHE LIYHTA U T3:
Hams. 1I06aBOYHOTO PE3UCTOPa 7.1-7.15.
- YMEET U3MEPSITh ICKTPUUCCKUE i 0
32 - IIOCTPOCHUC JJICKTPHUICCKHUX BEJIMYUHBI T7.1-7.3 17 14’2/0 I13:
L[eTIEH, TTOPSAI0K pacy€Ta ux - 3HACT HOHATHE MPSMBIX U J132:
HapaMETPOB. KOCBEHHBIX U3MEPEHUU J13.13- J13.17
- yMeeT BbIOpaTh, HEOOXOAUMBII
Komnemenyuu.: JULA HSMEPCHIH,
OK 1-9 ANEKTPOM3MEPUTENBHBII IPUOOP
- yMEeT MPOU3BOIUTH H3MEPCHUS B
IK 1.1-1.2 ANMEKTPUICCKHX LETISIX
1K 2.2-2.3 - yMeeT NOAKIIOYUTH BATTMETP
K 3.2 - YMEeT IMO0JIb30BaThCs
MEraoMMETPOM
3namy: - 3HAeT KIACCH(PUKALIIO
AIEKTPUIECKUX MAIITHH
3 3 — knaccu(UKaLKIO ¥ IPHHIMII - 3HaeT MPHHIMITB! PAGOTEI T3:
eiiCTBYS 2IEKTPOMAILIVH. SJICKTPUHCCKUX MATHH .
- pa3Oupaercsi B KOHCTPYKIHSAX 7.1-7.15.
Komnemerm: DIIEKTPUYECKUX MAIIHH T7.1-7.3 20 16,6%
OK 1-9 Hu- - 3HAET O XaPaAKTEPUCTHKAX n3:
) AIEKTPUIECKUX MAIITHH ;
MK 1.1-1.2 JI3.18- J13.20
T - pa3dupaeTcs B IPEUMYIIECTBAX H
MK 2.2-2.3 HEJOCTATKaX Pa3IMYHBIX THITOB
MK 3.2




3. Teopernueckue 3aganus (T3)

3.1 Teker 3a1aHUM:

Pazmen 1
IIpaBuibHbIC
Ne Bomnpoc BapuaHTbl 0TBETOB
OTBETHI
[IpocTeie mo 1 6amty (TecThl)
11 A)  HanpsKEHHOCTH
Cunosoii
XapaKTEPUCTHKON b)  norenuman .
3JIEKTPUYECKOTO HATIPADEHIOCTD
P B)anexrpuueckoe nanpsxenne
TI0JIS1 ABJIAETCS
[")cuna Toka
1.2 A)  HanpsKEHHOCTH
DHepreTUIecKou
XapaKTepUCTHKOI b )snexrpuueckoe nanpsxenue MIOTEHIIUAI
SJICKTPUIECKOI'O ITOJIA
SIBIISIETCS B)norenuman
[")émkocts
1.3 A )HanpsKEHHOCTBIO OIS
Pa3sHOCTb MOTEHIMATIOB
MEXKIy ABYyMs TOUKaMu | b)snexrpuueckoit EMKOCTEIO
3JIEKTPHYECKUM
3JIEKTPUYECKOTO OIS N —
HABBIBACTOS B)onexrpuaeckum nanpsoxennem
[")anexrpuueckum TokoM
1.4 A) cuna B3aMMOJIEHCTBHS ABYX
HETIO/IBMKHBIX TOYEYHBIX
3aPSKEHHBIX TEJ
q B) CHUJIa B3auMOJIEICTBUS
a3HOCTb MOTEHIINATIOB MEX
T0 onpelzéemeTc;I PasHOCTb MOTCHUHANIOB MEKAY | o yononmen
BYMsI TOUKAMH HJIEKTPUYECKOM
3aKOHOM R ylloHa JBY p TOUEUHBIX 3aPSIKEHHBIX
enu
Ten
B) norenumnansuas sueprus sapsna
I') cuna tsokectn
1.5 YCTPOHCTBO, COCTOAMIEE | A) HCTOYHHKOM SHEPIHH
3 JIByX [IPOBOJHUKOB
m060# GOpMEI, b) pesucropom
KOHJIEHCATOPOM
pasIeneHHbIX
JIMDIIEKTPHKOM B) peocrarom
Ha3bIBAETCS
I') xommencaropom




1.6

BemecrtBa, moutn He

A) nwdnexTpukamu

MPOBOAIIIIE B) meramamu JUDIEKTPUKAMU
HAa3bIBAFOTCS IO
Cpenneit cioxHocTH 110 2 6aia (TecThl)
1.7 A) C=g-g-S/d
Kakoe n3 npuBe1€HHBIX
BBIpAKEHUH b) C=U-L;
C=¢,-g9°S/d
COOTBETCTBYET EMKOCTU | B) (C=Q-U.
IUIOCKOTO KOHJIEHCaTOopa
I')  HeT BepHOro OTBETa
Crnoxxnble 1o 3 6ayuia (TecTbl)
1.8 Onpenenutb
SKBUBAJICHTHYIO EMKOCTE | A)  6.13 n®
C2=20n® b) 833ud
8.33 n®
C1=10n® B) 0,61 n®
— y 3
[')  BepHbIii OTBET HE MPUBEIEH.
C3=30n0
Ha 3aps = 1,6'10'7 K
1.9 AP 4 A) 1,5 B/m
JefCTBYET CHiia
F=2,4-10%H. B)1,5 A
Ornpenenurpb 0,15 B/m
HaIpPsKEHHOCTD B) 0,15 A
3JIEKTPHYECKOTO TIOJIS B I')0.15 Bu

JAHHOU TOYKE

Bomnpocs! 1ist coGecenoBanms

1.21 IToHsATHE PNEKTPUYECKOTO OIS

1.22 Hanpss>k€HHOCTB JIEKTPUYECKOTO OIS
1.23 [TonsTHE DIEKTPUUECKOTO HAPSKEHUS
1.24 IToTenmman ToUKu

1.25 3axoH Kynona

1.26 Onexrpuueckas EMKOCTh

1.27

ITonsiTue KOHIEHCATOpA




Pazpnen 2

IIpaBuiabHBIE
Ne Bomnpoc BapuaHTbl 0TBETOB P
OTBETHI
[TpocTeie mo 1 Gamty (TecThl)
2.1 A) pa3HOCTh IOTEHIIUAJIOB MEXY
TOYKAMH JIEKTPUUYECKOTO MO
b) cuna, ¢ KOTOPOI IEKTPUUECKOE
. . | ynopsgo4eHHoe
10JIE IEUCTBYET HA AIEKTPUUYECKUI
3JIEKTPUYECKUM TOKOM Hactin B HPOBOAHHUKE
B) ynopsimoueHHoe qBUKEHUE
3apsKEHHBIX YACTHIL] B IPOBOJHUKE
[') marepusi, ckoJb3siIas no
IIPOBOJHUKY
2.2 A) Amriep
Envnaunen I/I3N£epeHI/I}I B) Barr
JNEKTPUYECKOU
Cumenc
npoBoauMocTH sBistercs | B) Papan
[') Cumenc
2.3 A) I=U/r
VYkaxute popmyny
COOTBETCTBYIOILYIO E)yr=U-1
I=U/r
3akony Oma Ju1st ydacTka B) U=A/q
enu
[") BEpHBII OTBET HE NPUBEIEH
24 A) MecTo coeuHeHus TpEX u Ooee
BETBEU
VY3en 27eKTpuYeCcKon b) MecTo coeauHenus pe3uCcTOpPOB
MECTO COEIUHEHUS
€I 3TO .. .
H B) mecTo coequHeHus TpEX u Ooee BETBEH
KOHJICHCAaTOPOB
') BepHBIil OTBET HE NPUBEAEH
2.5 A) BonbT
Enununnen nsmepenus b) Amrep
Awmne
CHUJIBI TOKA SABJIETCS B) OM P
I') 'enpun
2.6 Enununenn uzMmepenus A) Bombt
AIIEKTPUUYCCKON b) Barr Bart
MOILIHOCTU SIBIIIECTCSA B) Cumenc
I') Tecna
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2.7 B . A) Awmmnep
WHULIEH H3MEPEHUs
JUHH p b) Barr
3JIEKTPUYECKOrO BouibT
B) ®apan
HAIPSDKEHUS SABISETCS
I') Boubt
2.8 YcerpoiicTBo, KOTOpOE
BKJIFOYACTCS B A) HCTOYHHUKOM DHEPrUHU
JNEKTPUYECKYIO LIETIb B) pesucropom
JUTSL OTPAaHUYCHHUS HIIH B) peocrarom peocTatoMm
pEryJINpOBaHUs TOKA [') KOHIEHCATOPOM
Ha3bIBACTCS
2.9 A) yBeIWYUBAETCA pa3psAIHBINA TOK
Oarapeun
9KBUBAJIECHTHOE

IIpu coenunenun
AJIEMEHTOB MUTAHUS B

b) oSKBUBaJIEHTHOE HAMPsHKEHUE
pPaBHO CyMMe HaIpPSKEHHH
MOCIIEA0BATEIHHO COSTUHEHHBIX

HaIpsKEHUE PABHO
CyMME HalpsLKeHUN

OaTapero 3IIEMEHTOR MOCJIEI0BATEILHO
IIOCJIENOBATEIBEHO COEIMHEHHBIX
B) oSkBUBaJeHTHOE HamNpsHKEHUE 3TeMEHTOB
PaBHO HAMPSHKEHUIO OJHOTO
DJIEMEHTA MU TAHUS
[') Her BepHOro OTBETA
Cpenneit cioxxHOCTH 110 2 0asuia (TeCThI)
2.10 | ®opmyna A) P=UR
vouttocrn B) P=UI P=UI
COOTBETCTBYET E) P=Ul
BBIPAKEHUIO ) P=UR
2.11 A) anrebpandeckas cymma 3J1C B
KOHTYpE paBHa aJiredpandeckon
CyMME ITaJICHUN HAPSKEHUN B
OTJICITBHBIX COMPOTHBIICHUSX 3TOTO
KOHTYpa
dopMyMpoBKa repeoro | b) anredpandeckas cymMMa TOKOB, | anrebpamdeckas cymma
3akona Kupxroda riacur | CXOMAIIUXCS B Y3JI€, paBHA HYIIO TOKOB, CXOAAINXCS B
B) TOK B a5eKTpHuUecKOi Lenu Y3JI€, paBHa Hymo
npsimo nponopuuonanes IC u
00paTHO IPOMOPIIUOHATICH TOJTHOMY
COTIPOTHUBIICHHUIO TIETIH
2.12 A) I=UR
Bakony Jlxoyns —Jlenua | b) P=U/I )
cootBeTcTBYET Qopmyna | B) Q= I? Rt Q=1"Rt
[) P=UI

11




2.13 A) anrebpamueckas cymma JJ[C B
KOHTYpE paBHa ajre0panveckoi
CyMM€ MaJICHUI HaNpsHKEHUN B
OTACJIbHBIX COIMPOTUBIICHUAX 3TOT'O aﬂre6paﬂquKa;I CcyMMa
KOHTYpa OJIC B KOHTYpE paBHa
b) anrebpanyeckas CyMMa TOKOB, anre6pav1/1qec1<on cyMMe
®opmyHpOBKa BTOPOIro CXOISIILIXCS B V316, DABHA HVILO MaJICHUI HaNPSHKEHUI
3akoHa Kupxroda rimacur ac y371e, p M B OTJIEIbHBIX
B) Tok B anexTpuyeckoil nemnu COTIPOTUBIICHUSX 3TOTO
npsmo nponopimonaneH IJC u KOHTYpa
00paTHO MPOIOPLHOHATIEH TTOJIHOMY
CONPOTHUBIICHHUIO LN
[') Her BepHOTO OTBETA
2.14 A) anrebpanueckas cymma DJ1C B
KOHTYpE paBHa aJiredpandeckon
CyMME IaICHUN HAPSKEHUN B
OT/ICNIbHBIX COMTPOTUBJICHUSIX STOTO
KOHTYpa
®dopmynupoBka 3akoHa | b) anrebpamveckas cymMMa TOKOB, nepeaun, IpruemMa u
Oma 17151 TIOJHOM Lienn CXOISIIIUXCS B y3JI€, paBHA HYJIIO npeoOpa3oBaHUs
NIacuT . uH(bOopMaIuu
B) TOK B 31eKTpUYeCcKOn 1enu bopman
npsimo nponopuuonanes IC u
00paTHO MPOTOPIIMOHATIEH TTOJIHOMY
COTIPOTHUBIICHUIO IIETTH
[') HeT BepHOrO OTBETA
Crnosxnble 1o 3 6asia (TecTbl)
2.15 A) 10 Om
Cuwna toka B nenu 2 A
MIPY HaMPSDKEHUH Ha e b) 0,4 Om 2.5 Om
koHIax 5 B. Haiigure ’
1 A B) 2,50M
COTIPOTHUBIICHUE 1ETIN
Iy 40m
2.16 Onpenenure
CONIPOTHBIICHNE HUTH A) 570 Om
ANEKTPUUECKOM JIaMITbI b) 484 Om
momHocThio 100 BT, B) 523 0m 484 Om
€CJIM JIaMI1a pacCUuTaHa '
P I) 446 Om
Ha Hanpsbkenue 220 B
2.17 Haiiti SKBUBaJICHTHOE
COTIPOTHUBIICHUE TN A) 350m
R2=20 Om b) 60 Om 22 Om
R1=10 Om
50 [ |B) 220m
1

12




Bomnpocs! ais cobecenoBanms

2.18 [ToHsATHE DNEKTPUUECKOTO TOKA
2.19 DIIEKTPUYECKOE CONIPOTUBIICHNUE U TTPOBOIUMOCTD
2.20 Pe3ucTopbl 1 MOTEHIIMOMETPHI
2.21 DJIeKTpUUecKas Ienb U JIEKTpUUIeCcKas cxema
2.22 DJeKTpUYecKasi JHEPrusi U MOIIIHOCTh
2.23 3akon Oma aJig y4acTka 1enu
2.24 I1epBslit u BTOpOIt 3akoHBI Kupxroda
2.25 [TocnenoBareabHOE M MapauIeIbHOE COCTMHEHHE MPOBOIHUKOB
Paznen 3
No Bonpoc BapuanTsl 0TBETOB HpasibiLie
OTBETHI

[Ipocteie o 1 6anmmy (TecTs)

3.1 A) B BO3HUKHOBEHHH TOKA B
KaTyLIKE P U3MEHEHUH TOKA B
COCEIHEH KaTyIlKe

b) B Bo3HukHOBeHUU J/[C B

B uém 3axmrouaercs MIPOBOJTHHUKE IMOJ JIECTBUEM
CYHIHOCTD SBJICHUA MATrHUTHOI'O MOJIA
CaMOMHIYKIINHA

B) B Bo3HukHOBeHuu 3/1C B
KaTyIIKe MPU U3MEHEHHH TOKa B
Hel

') B 0Opa3oBaHU¥ MarHUTHOTO TIOJISI
BOKPYT MPOBOJHHUKA C TOKOM

B Bo3HHKHOBeHUHU DJIC
B KaTyIlIKe PU
W3MCHEHUH TOKa B HEH

3.2 A) B
MarHuTHBIN TOTOK
. b) |
0003HayaroT OyKBOI
B) @ ®
[ H
3.3 Hasnauenuem A) mnpeoOpazoBaHHE IEPEMEHHOTO | peoOpa3oBaHue

TpaHnchopmaTopa

SHEPTHH IEPEMEHHOTO

13




ABJIACTCA

TOKa B IIOCTOSIHHBIN

b) mnpeobpazoBaHuE YACTOTHI
MIEPEMEHHOT0 TOKa

B) mpeoGpa3oBanue sHEPTUH
NEPEMEHHOTO TOKa U3 OJHOTO
HATPSDKEHUS B APYroe

[') TOBBIIICHUE MOITHOCTH

TOKAa U3 OJJTHOTO
HaIPSKEHUS B IPYroe

3.4

Ennnuneit MarautHOM
WHYKIIUU SABJISIETCA

A)) amIIep * BUTOK
b) ammep / metp
B) Bebep;

[') Tecna.

TCCJIAa.

3.5

AOconoTHAasg MarHUTHAs
IMPOHUIIACMOCTDb
YUYUTBIBACT

A) BIMSHUE TEMIIEPATYpPHI
b) BaumsiHue cpeabl
B) BiusHME BHEIIHUX CHUII

F) BIMAHHNEC BHCIIHCTO I10JIA

Bimstnue cpenbl

3.6

I1o mpaBuity JIeBOM pyKH
ONPEAEIAIOT

A) HaIlpaBJICHUC IBUKCHUA

b) HampaBieHue IJIaBHOTO yJapa

B) nanpaBnenue
AIEKTPOJABHKYIIEH CHIIBI

I') HampaBieHue
AIEKTPOMATHUTHOM CHUJIBI

HalpaBJICHUE
3JIEKTPOMArHUTHOMN
CHUJIBbI

3.7

[To mpaBuny 6ypaBumnka
OTIpeAesIOT

A) HampasieHue
JJIEKTPOMATrHUTHOM CUJIBI

b) HampaBiieHHE MarHUTHBIX
JIAHUNA

B) nanpasnenue
AIEKTPOJABHKYIIEH CHIIBI

[') Her BepHOTrO OTBETa

HaITpaBJICHUC
MAarHuTHBIX JTHHUH

Bompocs! s cobecenoBanms

3.8 ITonsiTue MmaruutHOTO NOJIs. HampaBiieHre MarHUTHBIX JIMHUN
3.9 [TpaBuno OypaBurka

[IpaBuiio neBoit pyku
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311 MarauTHas HHAYKIUS U MarHUTHBIN ITOTOK
3.12 Hanps>k€HHOCT MarHUTHOTO MOJIA
3.13 OJIC snexkTpoMarHuTHON MHAYKUIMH. [IpaBuiio nmpaBoi pyku
3.14 [IpaBuio Jlenna
315 |y K
TyKTUBHOCTB. KaTyllika HHIyKTUBHOCTH
316 | .
pUHLUI paboTH TpaHchopmaTopa
Pazpnen 4
IIpaBuiabHBbIE
Ne Bomnpoc BapuaHTbl 0TBETOB
OTBETHI
[TpocTeie o 1 6amty (TecThl)
4.1 Yemy paBHO A)0,707A
MaKCHMAIIbHOE SHATCHUC | ) 1 A
NEPEMEHHOTr0 TOKa, €CIIN
1,41A
ammepmerp nokassisaer | B) LA1A
LA ) 2A
4.2 A)w=2n/f
Bribepute Gpopmyny, mo
KOTOPOM MOXHO b) o =2nT
o = 2nf
MOCYUTATh YTTIOBYIO B) @ = 2nf
4acToTy
) o =2nU
4.3 Bpewmsi, 3a koTopoe A) yactoTomn
MIEPEMEHHBIN TOK
COBEPILAET MOJTHBINA b) nepuonom
LMK CBOMX KOJIebaHui, B) MrHOBCHHBIM 3HAYCHHEM feproiom
Ha3bIBACTCS
TIEPEMEHHOTO TOKA [") yrinoBo# 4acTOTOM.
4.4 Benmuunna A) 10
IIPOMBILUIEHHOU
4acTOTHI e b) 200
PEMEHHOTO
50
Toka B Poccun B) 60
COCTaBIIsIeT
'y I 50
4.5 3HauyeHHE MTePeMEHHOro | /A) MAKCUMAIbHBIM MIHOBEHHBIM
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TOKAa B JIFO00I MOMEHT
BPEMCHH Ha3bIBACTCS

b) HOMHUHATBLHBIM
B) MraoBeHHbIM

[') MUHEMaJIBHBIM

4.6

Yron cnBura ¢a3s 3To

A) pa3HOCTb IOTEHIIUAJIOB

b) paznocth HayanbHbIX (a3

B) pa3HOCTh HaYaJIBHBIX COCTOSTHUM

[") pa3HOCTB TOKOB

Pa3HOCTb HAYAJIbHBIX

da3

4.7 [To popmyne

A) MaKCHMaJIbHOE 3HaYCHUE

b) cpennee 3HaueHue

U =0,707 Um ACUCTBYIOLICE
B) neficTBytoiee 3HaueHNnEe 3HAYEHUE
OTIpEeACIISIOT
[') MUHMMaTEHOE 3HAUCHUE
4.8 A) akKTUBHOE COIPOTHUBIICHUE
ITo popmyne XL = (DL b) eMkocTHOE conpoTuBIEHUE
WHIYKTUBHOE
OTIpEIeIIOT B) HHIYKTUBHOE COMPOTHBIICHHE COTMPOTUBIICHUE
') MarHuTHOE CONIPOTUBJICHUE
4.9 ITo popmyie A) TIOJIHOE COTIPOTUBIICHUE
5 3 b) akTMBHOE CONPOTHUBIIEHNE
=R+ X IIOJIHOC
B) peakTuBHOE CONpOTHUBIIEHUE COTIPOTUBIICHUE
OTpEACTIIOT ") ”HIYKTUBHOE CONPOTUBIICHUE
4.10 A) BaTTax
PeakTuBHAsI MOIITHOCTH B) BOJIbTax
Bapax
U3MEPSETCS B B) ammepax 1Y
') Bapax
Cpenneit cioxxHOCTH 110 2 0asuia (TeCThI)
4.11 A) 25T
Yemy paBHa yacToTa
nepemeHHoro Toka, ecau | ) 200 I' sor
TIEPUOJ] COCTABJISAET B) 100 Ty I
0,02¢
[)50 I'g

Bomnpocs! aiis cobecenoBanus

4.12 [ToHsiTHE TEPEMEHHOT0 U OCTOSIHHOTO TOKA

4.13 | OcHoBHBIEC MapaMeTPHI TEPEMEHHOTO TOKA

4.14 | Cpennee u neiicTByromee 3HaUCHNE

4.15 | Iens mepeMeHHOr0 TOKA C AKTUBHBIM COMPOTHBICHHEM
4.16 | Ilens mepeMEHHOro TOKA ¢ HHAYKTHBHOCTBIO
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4.17 [lens mepeMEeHHOr0 TOKa C KOHJIEHCATOPOM
4.18 | MomHOCTb EpEeMEeHHOT0 TOKa
4.19 Ilenb nepeMeHHOro TOKa C MOCIe10BaTENbHBIM COEIMHEHUEM 3JIEMEHTOB
4.20 | Ilens mepeMeHHOro TOKa C IAPALICTbHBIM COSHHEHHEM IEMEHTOB
4.21 | Pesonanc B 1enu nepeMeHHOro TOKa
Pa3znen 5
IIpaBuiabHBIE
Ne Bomnpoc BapuaHTbl 0TBETOB P
OTBETHI
[IpocTeie mo 1 6amty (TecThl)
5.1 Tpéxdaznoit cucremoit
TIepeMEHHOT0 TOKa A) 180°
Ha3bIBACTCS
. 0
COBOKYITHOCTb TPEX 5) 120
01HO(ha3HBIX o
o
HEPEMEHHBIX TOKOB B) 150 120
OJIMHAKOBOM YaCTOTHI U r) 90°
aAMIUTUTY/BI, CIBUHYTHIX
OTHOCHUTEIIBHO JIpYT
napyra o ¢ase Ha yroiu
52 A) JMHEHHBIM NPOBOJOM U
HEUTpabIO
o b) nByMs IMHENHBIMHU IIPOBOJAMU
JIMHEHBIM Ha3BIBAIOT JIByMSs THHEHHBIMH
HAIPSDKCHAC MEKILY B) nuHeiHBIM POBOIOM U MPOBOJAAMHA
reHepaToOpoM
I') Her BepHOroO OTBETA
5.3 A) NHUHEWHBIM MPOBOJOM U
HEUTpPaJbIO
b) nByMs JIMHEHHBIMHU IPOBOJAMU
®da3Hoe HaIIPSHKEHUE ITO FMHEHHBIM TPOBOJIOM H
HAlpDKCHNC MEXLY B) nuHelHBIM MPOBOJOM U HEUTPaJbIO
reHepaTopoM
[') Her BepHOro OTBETa
54 Ecnu KoHel mepBoii A)  3Be3noi
00MOTKH TpéX(a3zHOro .
reHepaTopa COeITHHEH ¢ ) TPEYTONbHUKOM TPEYroJbHUKOM
HA4aJIOM BTOPOM B) kpecTom

00MOTKH, KOHEI] BTOPOit
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O0OMOTKH C HaYaJIOM
TpEeThEH, a KOHEL]
TPEThEHl C HaYaIoM
nepBOi, TO 0OMOTKHU
COEJTMHEHBI

I') xBagpaTom

55 Ecau x magyamam A)  3Be3noi
00MOTOK TeHeparopa
[IPUCOCAUHAIOT TPU b) TtpeyrompHukoM
JMHEHHBIX TPOBOJA, & 3BE3IOM
KOHI[bI 0OMOTOK B) kpecrom
COEIMHSIOT B y3elI, TO r
OOMOTKH COEIMHEHBI ) kBaiparom
5.6 A) >JEKTpOABUraTENb
YCTpOHCTBO, ¢ b) tpanchopmarop
MIOMOIIBIO0 KOTOPOTO
. . TeHepaTop
noy4aroT TpéxQasHelii | B) ycumurens
TOK Ha3bIBACTCS
I') reneparop
5.7 A) 1,73
JIuneitnoe nanpsxkenne | b) 2,13
B pa3 Goutbiie 1,73
¢dazHoro B) 113
[) 5,73
5.8 A) 3
Anrebpanueckas cymma | b) 2
JIMHENHBIX HAIPSKEHNUN 0
BCET/Ia paBHA B) 1
N o0
5.9 A) 50B
Onpenenuts hazHoe b) 120B
HaIpsHKCHUE, eCITH 220 B
nuHeiHoe pasHo 380 B B) 220B
I) 320B

Bomnpocs! aiis cobecenoBanus

5.10 [Tonsitue TpéxazHoro Toka

5.11 [Tomyuenue Tpéxdaznoro Toka

5.12 | Coenunenne o6moTOK reHeparopa 3Be3/101

5.13 | Coenunenne 06moTOK reHepaTopa TpeyrojbHUKOM
5.14

CuMMETpUYHBIN PeXUM TPEXHa3HOU 1IeTTH
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5.15

[TonHast MouHOCTH TPEX(A3HOTO reHepaTropa

ITo pony Toka
AIIEKTPOU3MEPUTENILHBIE
puOOpbI ObIBAIOT
(OTMETHTH TUIIIHEE)

A) TIOCTOSIHHOTO TOKa
b) mepemeHHOro TokKa
B) cmemanHoro Toka

[') NOCTOSIHHO — MEPEMEHHOT0
TOKa

Pa3nen 6
IIpaBuiabHBIE
Ne Bomnpoc BapuaHTsbl 0TBETOB P
OTBETHI
[IpocTeie mo 1 6amty (TecThI)
6.1 ]
CoBpeMeHHbIN
MHOTO(YHKIMOHATBHBIH | A) oMMETpOM
udpoBoi ipudop st
b) amnepmerpom
U3MEPEHUS MOCTOSIHHBIX
u HepeMeHHf»IX TOKOB U | B) MyIbTHMETPOM MYITBTHMETPOM
HANPSDKEHUH, a TakK ke
I') BombT™METpOM.
ANEKTPUUECKUX
CONPOTHUBIICHUI
Ha3bIBACTCS
6.2 Pa3nocts mexny A . .
) clydaiiHOU
MOKa3aHUsMU pudopa u
HCTUHHBIM 3HAYCHUEM B) HpHBeHéHHOﬁ
U3MEPSEMOi BETTMUYUHBI 3 A6COTTIOTHOI
Ha3BIBAIOT B) otHOCHTENBHOM
MOTPEIIHOCTBIO .
3MepeHii ') abcomoTHOM
6.3
A) BaTTMETPOM
TTpuGop JUTsA H3MeperHs b) CYETYMKOM DIIEKTPUUYECKOU )
. | sHeprun CUETIYNKOM
pacxo/ia ANEeKTPUIECKOM MEKTPHHECKOiE
SHCPIMH HA3BIBACTCA B) MynbTHMETpOM; SHEPTUU
[') MmeraommeTpoM
6.4

CMCIIaHHOT'O TOKa
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6.5

Jnst u3mepenus
ANEKTPUYECKON

A) ommeTp

b) BarT™MeTp

BaTTMETP
MOIIIHOCTH HCIIONIb3yeTcs | B) dgactoTomep
I') wu3MepuTenbHBIN MOCT
6.6 A) oMMeTp
Jloist U3MepeHus yacToTel | P)  BATTMETp
NIEPEMEHHOT0 TOKa 4acTOTOMEp
B) uacroTomep
UCIIONIB3YETCS
[') wu3MepuTenbHBIA MOCT
6.7 A) MarHUTOAJIEKTPUUECKUE
DJeKTpoM3MepuTeNnbHEle | D)  3ICKTpOMAarHUTHBIC
prOOpPEI OBIBAIOT TUPUCTOPHBIE
PHbOP B) uHIyKImoHHbie p p
(OTMETHUTD JIUIITHEE)
I') TupuctopHsie
6.8 IIpuHIHT A) MarHUTOdJIEKTPHUUECKHX
B3aUMOJICHCTBUS TTOJISI npruoopoB
MOCTOSTHHOTO MarHUTa ¢
b) snexTpoMarHUTHBIX TPUOOPOB
IIPOBOAHHKOM MarHUTOXJIEKTPUYECKH
(KaTymiKoit), mo B) MHIyKIMOHHBIX TPUOOPOB X pubOpoB
KOTOPOMY IPOTEKAET
U3MEPSEMBIN TOK, [') »nexkTpoAMHAMHUYECKUX
MOJIOKEH B OCHOBY puoOpoB
6.9 A) OONBIINX TOKOB

Buelnue myHTsI
MPUMEHSIOT IS
U3MEPEHUS

b) Oonbumx HanpsKeHUH
B) wmanbix TOKOB

I') ManpIX HaOpsKEHUN

Bonpmux TokoB

Bomnpocs! aiis cobecenoBanus

6.10 Knaccudukanus 3nexTpon3smMepuTenbHbIX MPHOOPOB

6.11 O603HaueHus, HAHOCUMBIE Ha 3JIEKTPOU3IMEPUTENbHbBIE TPUOOPHI
6.12 MarHuTOo3IeKTpHUECKUE PHOOPHI

6.13 DJeKTpOMarHUTHBIE IPUOOPHI

6.14 N3Mepenne 37eKTpUYECKUX COMPOTUBICHUI

6.15

H3mepeHune MOIIHOCTY U SHEPTUU
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3.2. Bpemsi Ha BbINIOJIHEHNE TECTOBBIX 3aJAHUM:

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 munyTa Ha | 3amanHue.

Tector 1.7; 2.10-2.14; 4.11 — 2 munyThI Ha 1 3a7aHue.

Tecter 1.8-1.9; 2.15-2.17— 3 munyTsl Ha | 3aganHwue.

3.3. Kpurepuu ouieHKH TeCTOBbIX 3a1aHUi

Ouenka Kpumepuu: npasunvno évinonnennvie 3a0anus

S  «OTJIIMYHOM ot 85% 1o 100%

4 «xXOpomioy» ot 75% 1o 85%

3 «YJOBJETBOPUTEIHHO ot 61% 1o 75%

2  «HEYAOBIIETBOPUTEIHHO 10 61%

3.4. Kputepuu oieHKH 0TBETOB HA BONPOCHI /ISl cO0eceI0BaHUS
Ouenka Kpumepuu

5 «OoTIMYHOY CryneHT TayOOKO WM TOJHO OBIAAEN COJEp:KaHHuEM
y4eOHOro MaTepuajla, YMEET BBICKA3bIBaTh H
00OCHOBBIBaTH ~ CBOU  CYXJIEHHUs. [ pamoTHOe,
JIOTUYHOE M3JI0KEHUE MaTepHalia.

4 «XOpOIIO» CTyleHT TOJHOCTBHIO OCBOWJ Y4YEOHBIM Marepuan, B
MOJIHOM 00BEME BJIJICCT MOHATUWHBIM amnmnapaToM,
OpUEHTUPYETCS B M3YYEHHOM MaTepuajie, rpaMOTHO
u3naraeT otTBeT. IIpm OTBETE MMEIOTCS OTICIBbHBIC
HETOYHOCTH.

3 «yIOBIIETBOPUTEIHHOY CTtymeHT wuWMeeT pa3po3HEHHBIC, OECCHCTEMHBIE
3HaHWS, HE yYMEET BBIACIATH  TJIAaBHOE U
BTOPOCTETICHHOE,  HEMOJHO,  HEeMOCIeA0BaTEIHHO
u3Jlarae€T MaTepHall, JOMYyCKaeT HETOYHOCTH B
OMPEJICIICHUM TTOHSITHM.

2 «HeynoBiueTBoputenbHO» | CTyAeHT UWMeeT pa3po3HEHHbIe, OeCCHCTEMHBIE

3HAHHUS, HE  YMEET BBIACHATH TJIABHOE U
BTOPOCTEIIEHHOE, JOMMYCKAET OMMUOKH B OMPEACIICHUN
MOHSATHH, HCKKACT HX CMBICI, OCCHOPSIOYHO U
HEYBEPEHHO M3J1ara€T Marepual.
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4. TNpakrnueckne 3aganus (I113)

4.1 TekcT 3a0aHuA

JlaGopaTopHoe 3ansTHe Ne 1. (/I3-1) U3yueHune cnoco00B BKJIIOYEHHSI aMIIepMeTpa,
BOJIbTMETPA, BATTMETPA U METOA0B H3MePeHUI JJIeKTPUYECKUX BeJIHYMH.

HBy‘II/ITB CITOCOOBI BKJIIOYCHMS aMIICpMCTpa, BOJIBTMCTpPA, BATTMCTpd, MCTOIbI
QJICKTPHUICCKUX HBMCpCHHﬁ N HAYUHUTBCA I10JIb30BATHCA U3MCPHUTCIIbHBIMU an6opaMH.

JlaGopaTopHoe 3ansitue Ne 2. (JI3-2) IlpoBepka aeiictBusi 3akoHa Oma JJisi menu
NMOCTOSTHHOT0 TOKA.

OnBITHREIM HYTGM Y6€I[I/ITI>C5I B CIIpAaBCAJIMBOCTH 3aKOHA Owma HJIS1 ydaCTKa ICIIN.

JlaGopatopnoe 3ansitue Ne 3. (JI3-3) HUccienoBaHue Henu NMOCTOSTHHOTO TOKA €
MOCJIeA0BATEIbHBIM COeIUHEHUEM PE3UCTOPOB.

OnBITHREIM HYTéM IIPOBCPHUTL COOTHOIICHHA MCXKOAY BCIMYHMHAMH B LCIIN
ITIOCTOAHHOTI'O TOKaA C pC3UCTOPaAMH, BKJIFOYEHHBIMU I10CJIEI0BATEIIBHO.

JlaGopaTtopHoe 3ansitue Ne 4. (JI3-4) UccienoBaHue Henu NMOCTOSTHHOTO TOKA ¢
napajuieJibHbIM COeJMHEHUEM PEe3UCTOPOB.

OnBITHREIM HYTéM IIPpOBCPHUTHL COOTHOIICHHA MCXKAY BCIMYHMHAMH B ILCIIN
ITOCTOSAHHOI'O TOKA C pE3UCTOPAMU, BKJIFOYEHHBIMU ImapaJuiCJIbHO.

JlaGopaTtopHoe 3ansitue Ne 5. (JI3-5) HccienoBaHue nenu NOCTOSTHHOTO TOKA ¢
MOCJIe0BATEIbHBIM M NAPA/LICJbHBIM COCJUHEHHEM PEe3UCTOPOB.

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

JladopaTopnoe 3ansitue Ne 6. (/13-6) IIpoBepka 3akonoB Kupxroda.
OMNBITHBEIM IyTéM yOEAUTHCS B CIIPaBeIIMBOCTH 3aK0HOB Kupxroda.

Jla6opaTopHnoe 3ausaTHe Ne 7. (/I3-7) OnpenesieHie MOIIHOCTH M MOTEPh B NMPOBOIAaX
u K11/l iuHum 3J1iekTponepesaym.

[IpakTH4eCKH ONpenennuTs MOITHOCTE NOTEPH B ITpoBoAax Po u KIIJ[ nuauw.

JlaGopaTopnoe 3amsitue Ne 8. (J/I3-8) [IlpoBepka jeiicTBHS  3aKOHOB
3J1eKTPOMATHUTHON WHIAYKIIUH.
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HayuuThCcsi paccuMThIBaTh CHJIOBBIE TpaHCPOPMATOPHl U YOEAUTHCA B JCHCTBUH
3aKOHOB  JJIGKTPOMAarHMTHOM WHIYKIMH, TMPOBEpUB paboTy TpaHchopmaTopa ¢
pPacCUYMTAaHHBIMU MapaMETPAMHU.

JlaGopaTtopnoe 3ansatme Ne 9. (JI3-9) HcciienoBaHue menu INepeMeHHOTO 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.

Jla6opaTopnoe 3ansTue Ne 10. (VI3-10) HcciienoBanue mend mepeMeHHOr0 TOKa ¢
MOCJIeI0BATEJIbHBIM COCIMHEHNEM AKTHBHOIO CONMPOTUBJICHUS U éMKOCTH.

OnbBITHEIM TYyTEM MNPOBEPUTH OCHOBHBIE CBOWCTBA IENMM IEPEMEHHOIO TOKa,
oOjasaronieil akTUBHBIM U €MKOCTHBIM COIIPOTHBIICHUEM.

Jla6opaTopnoe 3ansiTme Ne 11. (VI3-11) HMcciienoBanue mend nmepeMeHHOr0 TOKa ¢
napajuieibHbIM COeJHHEeHNEM KAaTyllleK HHIYKTHBHOCTH.

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

Jla6opaTopHnoe 3ausiTie Ne 12, (J13-12) Pe3oHaHC HaNPsIZKEHMIA.

OnbITHBIM MYTEM YCTAHOBUTH PE30HAHC HAMPSHKEHUM U MPOBEPUTH €r0 OCHOBHBIC
CBOMCTBA.

JlaGopaTopHoe 3ansaTue Ne 13. (J13-13) Pe3oHaHc TOKOB.

OnBITHREIM HYTéM IMPOBCPHUTH OCHOBHBIC COOTHOMICHU S LCIIU IICPCMCHHOI'O TOKA ITPH
[mapaJuiCJIbHOM COCIMHCHHUN MHAYKTHUBHOI'O U CEMKOCTHOI'O COHpOTHBJ’ICHHﬁ.

JlaGopaTopHoe 3ausTHe Ne 14, (JI3-11) UccienoBanue pa6oThbl Tpexdas3Hoii 1enu npu
COeIMHEHMH MOTPednTEIel «3BE3N0ID.

OnbITHBIM TIYTEM MPOBEPUTH OCHOBHBIE COOTHOIICHHUS B TPEXGha3HOW Ienu Mpu
COEIMHEHUHU «3BE3I0N.

JlaGopaTopHoe 3ausiTHe Ne 15. (JI3-12) UccienoBanue padoThl Tpexdas3Hoii 1enu npu
COeIMHEHNH NMOTPeduTeIel «TPEyroJabHUKOM).

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

JlagopaTopnoe 3amsitue Ne 16. (JI3-16) O3HakoMileHHE C YCTPOMCTBOM
3JIeKTPOU3MEPUTEILHBIX MPUOOPOB.
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HccnenoBaTh yCTPONCTBO 31EKTPOU3MEPHUTENBHBIX TPUOOPOB PA3INYHBIX CHCTEM.

Jla6opaTopnoe 3anstTme Ne 17. (JI3-17) H3mepeHue CONPOTHBJIEHHI MOCTOM H
OMMETPOM.

Hayunutbcst U3MeEpSATh CONPOTUBJICHUE C IMOMOINBI0 H3MEPUTEIBHOIO MOCTa M
ommeTpa. CpaBHUTH pe3yJIbTaThl.

JlaGopaTopHnoe 3ansaTie Ne 18. (VI3-18) BriouyeHue B 1enb W MOBePKa 0AHO(A3ZHOIO
CYETYHMKA YICKTPUUYECKOMN IHEPIrUM.

Hayuutbcst monb30BaThCsi OMHO(DA3HBIM CUETUMKOM DJICKTPUUECKON HSHEPTUHU.
OueHuTh pe3ynbTaThl.

JlaGopaTopHnoe 3ansitue Ne 19. (VJI3-19) 3mepenne MOIIHOCTH B HeNsxX Tpexga3Horo
TOKA NIPU PABHOMEPHOI1 M HEPAaBHOMEPHO#i Harpy3ke ¢as3.

Hayuutbcst u3MepsATh MOIIHOCTD B LEMAX TPEX(HA3HOro TOKA.

JlaGopaTopnoe 3ansiTue Ne 20. (J/I3-20) OnpeneieHue HOMHHAJIOB JIEMEHTOB IO HX
MapKHPOBKe

Hay‘{I/ITI)CH OIIPCACIATE HOMHUHAJIBI 3JICMCHTOB 110 UX MAPKHUPOBKC.

4.2 BpeMsi Ha BbINIOJIHEHHUE:!

JI3-1 — JI3-20 — mo 2 akageMH4YecKuX yaca.

24



4.3 Kputepuu OlleHKH BbINOJHEHUsI JJA00PaTOPHBIX padoT:

Ouenka Kpumepuu
S  «OTIIUYHO» CryneHt MOJIHOCTBIO BBITIOJTHUJT 3a/laHus
nabopatopHoil paboOTHI, TIYOOKO M IOJHO OBJIAJICI
colepkaHMeM  ydyeOHOTO  Marepuana,  yMeer
CBSA3BIBAaTh TEOPUIO C MPAKTHKOM, BBIMOIHATH
MPaKTUYECKUE 3a/1auu, BBICKa3bIBATh u

OOOCHOBBIBAaTH ~ CBOM  CYXJACHHS. | paMOTHOE,
JIOTUYHOE W3JI0KEHUE pe3yJbTaTOB palOThI, KaK B
YCTHOM, Tak U B muchbMeHHOU (popme. KadecTBeHHOe
BHEIIHEE 0(pOPMIICHHE.

4 «XOpoIlIOo»

CryneHt MTOJTHOCTBIO BBITIOJTHATT 3aJTaHUS
nabopaTopHOil pabOThI, TOJHO OCBOWJI Y4YEOHBIH
MaTepuai, B MOJHOM O0beMe BIAJCET MOHSITHHHBIM
anmapaToM, OpUEHTUPYETCS B U3YUYCHHOM MaTepuale,
OCO3HAaHHO TPUMEHSIET 3HAaHUS IS BBITOJHEHUS
MPAKTUYECKUX 3aJIaHUN, TPAMOTHO H3JIaraeT OTBET.
[Ipu BbIMOJNIHEHUM JTAOOPAaTOpPHOW  paboOTH, B
MUCbMEHHOM OTYE€TE MO paboTe, B COJEPKAHUU U
dbopmMe 0TBEeTa UMEIOTCS OTJEIbHBIC HETOYHOCTH.

3 «yIOBIIETBOPHUTEIIHHO

CtyneHT uMeEeT pa3po3HEHHBbIE, OECCHUCTEMHBIE
YMEHUS M 3HAHWS, HE YMEET BBIACHATH TJIABHOE U
BTOPOCTENEHHOE,  HEIOJHO,  HEMOCIEA0BATEIbHO
BBIMIOJIHSIET  3aJaHWsl W M3JIaraet  marepualn,
JIOITyCKAa€T HETOYHOCTH B OIPEICIICHUM IOHSATHM, B
IIPUMEHCHUN 3HAHUM U1 PELICHUS MPAKTHUYECKUX
3a/lay, HE yMeeT JO0Ka3aTelIbHO OO0OCHOBAaTh CBOU
JICVICTBHS U CYXKJCHMUSL.

2 «HEYJIOBIETBOPHUTEIILHOY

CtyneHT UWMeeT pa3po3HEHHBbIE, OECCHCTEMHBIC
YMEHUS W 3HAaHWSA, HE YMEET BBIICIATH IJIABHOE W
BTOPOCTEMNEHHOE, MPOU3BOIUT OIIMOOYHBIE
HEMOCJICA0OBATEIIbHBIC JIEMCTBUSL TIPU BBINOJHEHUU
paboThl, JOMyCKaeT OIIMOKM B  OMNpeeieHUuU
MOHSATUM, HMCKAKACT WX CMBICT, OECHOpPSA0YHO U
HEYBEPEHHO H3J1araet Marepuana, HE YMeEeT
MPUMEHATh 3HAHUS K BBIMOJHEHUIO TMPAKTHYECKHUX
3aJaHuM.

4.4 Jx3aMeHAIUOHHBbIE BOMPOCHI

1.D7eKTpUYECKHE 3apsi/ibl U JIEKTPUUYECKU 3aPSKEHHBIE TEa.
2.YT0 03HayaeT 31eKTpU3alus TeJa U KaKuM 00pa3oM OHa MOXKET IIPOU30UTH.

3. 3akoH Kyinona.
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4. AGCONTFOTHAsI M OTHOCUTENbHAS AUAIIEKTPUUIECKAS MPOHUIIAEMOCTb, dJICKTPUIECKAs
IIOCTOSIHHAS.

5.2JEKTPUYECKOE TOJIE U €r0 XapaKTEPUCTUKH.

6. Harrpsk€HHOCTD 3JIEKTPUYECKOTO TIOJIS.

7.1loTeHuman u NEKTPUIECKOE HAIIPSIKEHUE.

8.0neKkTpruyecKass MHAYKLHS B TPOBOAHUKE, MMOJSPU3ALUS JUIIEKTPUKA.

9. KOHI[CHC&TOp YCTPOMCTBO, YCIOBHOE 0003HAUEHHE B CXEMaX, BUIbl KOHIEHCATOPOB.

10. EMKocTh KOHAEHCaTOpa, GopMyTa EMKOCTH MIOCKOTO KOHAEHCATOPA.

11. IlocnenoBaTeIbHOE COEAMHEHUE KOHIEHCATOPOB.

12. [TapamienbHOE COEAMHEHNE KOHAEHCATOPOB.

13. DIEKTPUYECKUM TOK: ONPEIeNICHNE, YCIOBUS BOZHUKHOBEHHUS U MPOXO0XKICHUS B
MIPOBOJIHUKE, HAITPABIICHUE TOKA.

14.I10CTOSIHHBIN TOK, THTEHCUBHOCTb JIEKTPUYECKOTO TOKA. ENrHMIIAa M13MEpeHus
3JIEKTPUYECKOTO TOKA.

15.3akoH Oma i1 y4acTKa 3JIEKTPUUYECKOM LETIH.

16. Pe3uctopsl, peocTatsl, MOTEHIIMOMETPHI: HA3HAUYECHUE, YCIIOBHBIE 0003HAYEHUS B
AJIEKTPUYECKUX CXEMAX.

17. DneKTpuyecKasl Lenb: ONpEeAEICHUE, KOMIIOHEHTBHI.

18. DNIEKTPOJBIKYIAs CUIIA: ONPEEICHUE, EAUHNLIA U3MEPEHHUS.

19. 3akoH OMma 17151 MOJTHOM LENHu.

20. DnEeKTpUYECKas SHEPTHUS: ONPECIICHUE, CAUHNLIA U3MEPEHHUS.

21.MOWHOCTG U K.I1.J. UICTOYHHUKA SHEPTUH.

22.3axoH JIxoyns-Jlenna.

23.IlocnenoBarebHOE COEAMHEHUE COMPOTUBIIEHUIN: SKBUBAJIEHTHOE COMPOTUBIICHHUE,
MIPUMEHEHUE TTOCTIEIOBATEILHOIO COEAUHEHUS COTIPOTUBIICHUM.

24. IlapannenbHOE COCTUHEHNE COPOTUBIICHUM.

25. Tlepssiit 3akon Kupxroda.

26. Bropoii 3akon Kupxroda.

27. XMMHYECKUE UCTOYHUKH SHEPTHUU: TIEPBUYHBIE DJIEMEHTBI U aKKyMYJISTOPBI.

28.Crioco0bl coeAMHEHNS HICTOYHUKOB PHEPTHH (3JIEMEHTORB) B OaTapew.

29. CBolicTBa MarHUTHOTO TIOJISI.

30. MarnuTHast UHIYKUUS.

31. DIIEKTPOMArHuThl U pele.

32. MaruuTHast UHIYKIMS.

33. 3aKOH 3JIEKTPOMArHUTHON UHIYKIIUH.

34. O1C camouHayKunH. MTHIYyKTUBHOCT.

35. O/1C B3aMMHOI UHIYKIIUH.

36. [leproa 1 yacToTa NEPEMEHHOIO TOKA.

37. BennunHbl, XapakTepU3yIOLIUE TEPEMEHHBIN TOK.

38. Havasio meprojia nepeMeHHON CHHYCOMIaTbHOM BEIMYMHBI, HauanbHas (asa.

39. BekTopHas nuarpamma.

40. Llennb NEPEMEHHOTO TOKA C AKTUBHBIM CONPOTHUBJICHHUEM.

41. llens nepeMEHHOI0 TOKa ¢ UHAYKTUBHOCTBIO.

42. llens nepeMEeHHOr0 TOKa ¢ EMKOCTBIO.
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43. Llenb mepeMEHHOr0 TOKAa C aKTUBHBIM CONPOTUBIEHUEM U UHAYKTHBHOCTBIO.

44. [enp IEpEMEHHOT0 TOKA C AKTUBHBIM COINPOTUBIIEHUEM U EMKOCTBIO.

45. [{enb MepeMEHHOT0 TOKA C aKTUBHBIM CONPOTUBIIEHUEM, UHAYKTUBHOCTBIO U
€MKOCTBIO.

46. KosiebaTenbHbIM KOHTYp, 4aCTOTA HE3aTyXalolUX COOCTBEHHBIX KOJIeOaHUH.

47. Pe30HaHC HAPSHKEHU M.

48. Pe30HaHC TOKOB.

49. Koo QpuimeHT MOImHOCTH, €ro 3HaYeHHE U CIIOCOObI YITyUIlICHHUS.

50. Tpéxdasznas cummerpuunas cuctema SIC.

51. CoenuHeHUsI 0OMOTOK TpEX(a3HOTrO TeHepaTopa «3BE3A0M.

52. CoenuHeHrEe 0OMOTOK TPEX(Ha3HOTO reHepaTopa «TPEyroJIbHUKOM.

53. MapKupoBKa AJIEKTPOU3MEPUTEIBHBIX TPUOOPOB.

54. I3MepuUTenbHbIN MEXaHU3M IPHUOOPOB 3JEKTPOMArHUTHOM CUCTEMBI.

55. Knaccuduxanus 3meKTpou3MepUTeNIbHBIX TPUOOPOB.

56. [IorpenrHocTh NIEKTPOU3MEPUTENBHBIX TPUOOPOB.

57. Kitacc TOUHOCTH 3EKTPOU3MEPUTETBHBIX PUOOPOB.

58. DNEKTPUUYECKHNE MAIUIUHBI IIOCTOSIHHOT'O TOKA.

59. DNEKTpUYECKHE MAIIUHBI IEPEMEHHOTO TOKA.

4.5 Dx3aMeHaIlMOHHbIE MPAKTHYECKH e 3aaHusl

1. Hano:r=12 Om; Xc =16 Om; P =192 Br; f= 50 I'i. Haiitu: I; U,

r Xc
o [ ] |
(e,
2. OHpeI[GJ'II/ITB K.II. 1. ABUTATCIIAI  IMOCTOAHHOI'O TOKad, HWMCIOHICTO IapaMCTpbI:

HOMHUHaJIbHast MoITHOCTh P,=13kBT, HomMmuHaneHOoe Hanpsbkenue U,=110B, HoMuHanbHBIN
TokK |, =137A.

3. B marnutHOM mone uHaykuued B = 1 Tn nBmwxkercs co ckopoctbio V = 10 m/c
npoBoaHMK aauHoM | = 40 cm u conportusienneM 0,2 Om. Onpenenuts E, I, Foy,.

4. Onpenenutb NOTPEOISIEMYI0 MEXAHUYECKYIO MOIIHOCTh TPEX(Pa3HbIM CHUHXPOHHBIM
TypOoreneparopoM Py , ecimiu HoMHHANIbHAS aKTUBHASI MOIIHOCTh reHepatopa Py=25MBT
U KILA. N=97%.

5.Paccuntarh KONMMYECTBO TMapauIeNbHBIX BETBEH aKKyMyJSATOpHOW Oarapen u
KOJIMYECTBO TMOCJICIOBATEIHFHO COCIUHEHHBIX aKKyMYJSTOPOB B BETBH OaTapeu, €cliu
HarnpsbkeHue O6atapeu paBHo 60 B, a Tox Gatapem 20 A, HanpspKEHHE OJHOTO dJIEMEHTA
Oarapeu 1,5 B, pa3psaHbiii Tok ainemeHTa 6atapeu 5 A.
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6. Ompenenuts notepu MOIIHOCTH AP, TpéxdazHOro CHHXPOHHOTO THPOreHepaTopa,

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

7. JaHo: R; =2 Owm; R, =4 Owm; R; = 6 Owm; Rs =12 Owm; U; =6 B.
OrnpenenuTh BCe TOKH U HaIPSHKCHUS.
R R, R; R,

8. JNano: C; = 10 Mx®; C, = 20 Mx®; C3 = 30 Mx®; C4 = 3 MxD.
Haiitn: CgKB.

Ci C,Cy Cy

HH
!

9. Hano:r=30M; L=0,0127T'n; f=50I'm; U =50 B. Onpenenuts: P, Q , S.

10. Jano: Ry = 6 OM; Ry,=R3=R4=12 Owm; U = 60 B. Haiitu R, 1 TOKM 1Ipu 3aMKHYTOM U
Pa30MKHYTOM KITFOYE.
Rl R2 R3 R4

(e
; |

i f

11. OnpeaenuTh  KOJWYECTBO  TEIUIOTHI, KOTOPOE  BBIJEISETCI B PE3UCTOPE
conpotuBiaeHueM R = 20 Owm 3a Bpemsi t = 2 vaca, eciu U =220 B.

12. HaiiTu SKBUBaJICHTHOE COMPOTHUBIICHHE HENH R,

R2=20 Om
I —

RiZ10Om [ ra=soom|
—{—

13. B marautHOM mosie uHAykKimed B = 1 Tn gBuxkercs co ckopocteio V= 10 M/c
npoBoaHUK iuHOM | = 40 cm u conporuiienue 0,2 Om. Onpenenuts E, 1, Foy.
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14. Paccuurtarth KOJMYECTBO TMAapajUIeNIbHBIX BETBEH AaKKyMYyJISTOpPHOW Oarapen u
KOJIMYECTBO IMOCJIEI0BATEILHO COCIUHEHHBIX aKKyMYJISITOPOB B BETBU Oarapew, eciu
HanpsbkeHue Oatapeu paBHo 50 B, a Tok Gatapen 40 A, HampspKeHHE OJIHOTO dJIEMEHTA

Oatapeu 2 B, pa3psiHbIii TOK paBeH 8 A.

15. Ha 3apsg q=1,6:107 Ku geiicteyer cuma F=2,4-10°H. Onpenenuts HanpsukEHHOCTD
AIIEKTPUYECKOTO TOJs B JaHHOW Touke. ONpeaenuTh 3apsa o, CO3IAONIUI 3TO TOJE,
€clId OH yAaléH OT 3ToM TOYkH Ha pacctosiHue | = 0,3 M B Bakyyme. € BaKyyma paBHO

8,85-107 d/m.
16. OmnpenenuTh 3KBUBAICHTHYIO EMKOCTD IIETIH KOHICHCATOPOB HAa PUCYHKE.

C2=20n®

C1=10n®

e

C3=30n®

17. [Ba pesucropa conpotuBieHrem I =5 OM u 1r,= 30 OM BKIIIOUEHBI, KaK TOKa3aHO Ha
PUCYHKE, K 3a)KMMaM HCTOYHMKA TOKa HampspbkeHueM 6B. Halimure cmimy TOka Ha Bcex

y4acCTKax LCIIn.

U=E8 Fy Fay

@

18. Omnpenenute MOIHOE CONMPOTHUBJICHUE IEMH M TOKM B KaXKJIOM MPOBOJHUKE, €CIIH
MIPOBOJAHUKH COEIMHEHBI TaK, KaKk MOKAa3aHO Ha pUCYHKE, a =1 Om, r,=2 Owm, r3= 3 Om,

UA(;leB.
PR b
: | _|] \

19.  Paccumraiite, CKOJBKO CTOMT O3JIEKTPOIHEPTHUs, M3PACXOJ0OBaHHAs Ha paboTy
aNeKTpudeckoro yriora 3a 2 yaca? Cuna toka 4 A, Hanpsbxenue 220 B, tapudp — 2,41

(=X

py0. 3a 1kBT4.
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20. B cerb ¢ Hanpsokennem U=218 B, BkiIIoueH HarpeBaTelbHbIM NpUOOp CUila TOKA,
kotoporo 2,75 A. OnpenenuTs MOIIHOCTH MPUOOpa W KOJUYECTBO DHEPIUH,
U3pacXoA0BaHHOM 3a 3 yaca.

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

22. JIByXmpoBOJIHAS JIMHUS TUTAETCS OT UCTOYHHMKA MOITHOCTBIO Pr = 2,5 kBT nipu Toke
notpebnenuss 12A. OnpenenuTs MOIIHOCTh HArpy3ku, notepro Hampspkenus u KITJ]
auHUM, ecau e€ mmuHa cocraBiasieT | =1200 M, a guameTp MeaHBIX IpoBoAoB d=4,5 MM
(yzensHOE conporuierue Mexn 0,0175 Om-mm? /M).

23. Haiitu 5KBUBaJICHTHOE COMPOTHUBIICHUE JJIS IIETIH Ha PUCYHKE MEXIY 3AKUMaMH a
u b, eciu R1=30 Om; R2=60 Om; R3=20 OM; R4=30 OM; R5=60 Om.

25. HaliTu SKBUBaJICHTHOE COIMPOTHUBJICHUE JIJIS I HA PUCYHKE MEXKY 3aKMMaMU a U
b, eci R1=10 Om; R2=30 Om; R3=60 Om; R4=14 Om; R5=2 Owm.

26. Haittu nanpspxkenue Uac, ecrm E=70 B; 1=3 A; R=10 Owm.
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27. DnekTpuueckas Ielb MUTAEeTCs OT MCTOYHMKA CHHYCOMJAIBHOTO TOKA ¢ YaCTOTOM
200 I'n m nanpsbkennem 120 B. Jlano: R =4 Om, L = 6,37 mI'w, C = 159 Mx®. Boruncnuthb
TOK B II€NH, HANPSOKEHUST HA BCEX YYacTKaX, aKTUBHYIO, PEAKTUBHYIO, U TMOJIHYIO

MOIIHOCTH. I I0CTpONUTH BEKTOPHYIO THArpaMMmy.

i R L _C
o—
Ui 0 U
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5 IMaker npenoaasaress (3K3aMeHATOPA)

YceaoBus:

a) Buo u ¢opma rkzamena. ycmuviii omeem U GbINOJHEHUE NPAKMUUECKO20
3a0anus no bunemam

0) Konuuecmeo 3adanuit 01a cmyoenma.

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

8) Kpumepuu ouenox:

Ouyenka Kpumepuu

5) COTIUIHOM» - IIOJIHbIE, YETKHE, apIYMEHTHPOBAHHBIE, TPAMOTHBIEC OTBETHI
Ha TEOPETHUYECKUE BOIPOCHI 3K3aMEHAIL[MOHHOTO OUJIeTa;

- IPAKTUYECKOE 3aJaHUE BBINIOJHEHO IPABWIBHO U IIOJIHO,
CTYJEHT YBEPEHHO, YETKO, apryMEHTUPOBAHO U IPAMOTHO
Pa3bACHSAET JIOTUKY BBIIIOJHEHHUS 3a0aHUS;

- YBEpPEHHBIC U IPABUIBHBIC OTBETHl HA JOIOJHUTEIbHBIC
BOIIPOCHI

4 «XOPOIIOY - TIOJIHbIE, YETKUE, ApTYMEHTUPOBAHHBIE, TPAMOTHBIE OTBETHI
Ha TEOPETUUECKHE BOMPOCHI SK3aMEHAIIMOHHOTO OUJIETa;

- MPAKTUYECKOE 3aJaHUE BHIMOJIHEHO MPABUIIBHO U TOJIHO,
CTYJIEHT HE JJOCTAaTOYHO YBEPEHHO, YETKO,
apryMEHTHUPOBAHO ¥ TPAMOTHO Pa3bsCHSET JIOTUKY
BBINTOJIHEHHS 3aJaHU;

- HE 3HaYUTEINbHbIC 3aTPyTHEHUS IPU OTBETAX Ha
JOTIOJTHUTEIHHBIE BOIIPOCHI

3 «YJIOBJICTBOPUTEIHLHOY» - HE JIOCTaTOYHO TIOJTHBIC YETKHE U apTyMEHTUPOBAaHHbBIE
OTBETHI Ha TEOPETHUYCCKHE BOMPOCHI IK3aMEHAIHOHHOTO
ouiera;

- MPAKTHYECKOE 3aaHUE BBIITOJHEHO MPaBUIILHO, HO HE
MOJTHO, CTYJICHT HE YBEPEHHO, HE YETKO, HE
apryMEHTHPOBAHO Pa3bsSICHSIET JIOTUKY BBIMTOJHEHHUS
3a/1aHMS;

- 3aTPYAHEHUS IPU OTBETAX HA JAOMOJHUTEIBHBIC BOMPOCHI

2 «HEYOOBJCTBOPUTCIBLHO - HCT MPABUJIBHOI'0 OTBETA HA OJWH HUJIN o0a TCOPCTUUCCKHUX
BOIIPpOCA 5K3aMCHAITMOHHOT'O 6I/IHCTa;

- IPAKTUYCCKOC 3aJaHUEC HE BBIITIOJTHCHO HUJIW BBIIIOJIHECHO HE
MPpaBHUIILHO, U CTYACHT HC MOXKCT PA3bACHUTD JIOTUKY
BBITIOJIHEHUS 3aJaHHA.

2) Bpema na omeem no ounemy:

1.1 Ha moaroroBky mo Oumnety otBoautcs He 6osee 30 MuH.
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1.2 Ha cnauy sk3ameHa npeaycMaTpuBaroTcs He Oojiee 15 MUHYT Ha Ka)KI0ro
CTYJICHTA.

0) Obopyoosanue, pazpeuwténHnoe 0151 6bINOJIHEHUA 3A0AHUIL

- KQJIbKYJIATOP

e) Ungpopmayuonnoe obecneuenue
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I/ICHOJILI}yeMbIe HCTOYHUKH

OCHOBHBIE UCTOUYHHKH:

MapteinoBa, M.O. Onextporexnuka: yuebnuk / M.O. MaptbiHoBa. -— M.:
KHOPYC, 2020. — 304 c. (CIIO). [Onekrponnblii pecypc] — Pexum

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

HNuTepHeT-pecypehi:

[pu opraHu3aiuu JUCTAHIMOHHOTO O0YUEHUS UCTIOIB3YIOTCS DJICKTPOHHBIC
wiatgopmer: Zoom, Moodle (pexxum noctyma: caiit CTXKT https://sdo.stgt.site/)

OnektporexHuueckuit xypHai. | Crateu. HoBocTu. ABTOpckue myOiauKanuu. —

Pexxum moctyma: www.elektro.elekrtozavod.ru
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