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3.03 «bamnmcTuka ¥ THAPOadpOMHAMIKAy» HalpasiIeHHOCTH (podmto) bammictrka n

IlepBblii 3Kx3eMILIIP KOITS Ne



MUMHOBPHAYKH POCCHUN

@” DenepanbHOE rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs
«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)
dusnueckuil paKyasTeT
Kagenpa obreii u Teoperndeckoit pu3nku

DoHJ OLIEHOYHBIX CPE/CTB MO AUCLUIIINHE «DNEKTPHIECTBO U MATHETH3M»
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1 cTp. 2 IlepBelii 3x3eMILLIP KOITS Ne

Conep:xkanue

1. ITactiopt (hoHAA OLIEHOYHBIX CPEACTB

2. Ilepeuens popMupyeMbIX KOMIETEHIIUN

3. ConepxaHue OLICHOYHBIX CPEACTB IO TUCLUIUIIMHE

3.1. Bunbl O11eHOYHBIX CPECTB

3.2. ConeprkaHuE OLEHOYHBIX CPEJCTB

4. ITopsA0K NpoBEAEHUS U KPUTEPUH OLIEHUBAHUS IPOMEKYTOYHOM aTTecTaluu
4.1. ITopaok MpOBeACHMS MPOMEKYTOUHOU aTTECTAUN

4.2. Kputepun olleHHBaHUS MTPOMEKYTOUHOM aTTECTAIIMK MO BUJAM OIEHOYHBIX
CPEICTB

4.3. Pe3ynbTaThl MPOMEXKYTOYHOM aTTECTAllMd U YPOBHH CHPOPMHUPOBAHHOCTHU
KOMIIETEHLIUN
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DY

MHWHOBPHAYKH POCCHUU

DenepanbHOE FOCYIApCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)
dusnueckuil paKyasTeT
Kagenpa obreii u Teoperndeckoit pu3nku

®DOH/1 OLIEHOYHBIX CPENICTB MO AUCHUIUINHE «DICKTPUIECTBO H MATHETU3MY

rugpoasporuHamuka PI'bOY BO «Henl 'Yy

110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n

Bepcus noxymenra - 1

ctp. 3

IlepBelii 3x3eMILLIP

KOITS Ne

1. MACHHOPT ®OHJJA OHEHOYHBIX CPE/ICTB

Hanpasnenue nonrotosku: 24.03.03 bamnucTrka u ruipoa’spoanHaMHUKa
HamnpasnenHocth (mpoduis): bammmctika u ruapoaspoarnHaMuKa

JucuuninuHa: DNeKTpUYeCTBO U MarHETU3M
Cemectp: 3
dopma MpOMeKyTOUHOM aTTeCTAIH: SK3aMEH

2. IEPEYEHb ®OPMUPYEMBIX KOMIIETEHIIUI

W3ydeHne TUCIUTUIMHEI «DJIGKTPUYECTBO U MarHETH3M» HAIPaBICHO Ha GOpMUpPOBaHUE
KOMIIETSHIIN, TPUBEIEHHBIX B CIEAYyIONIeH TabIuIe:

Kongsr
Copepxanue HNuaukaTopsl
KOMITETEHIHH . [TepeveHp TuIaHUPYEMBIX
KOMIIETEHIHH JOCTHKEHUS
COTJIACHO pe3yabTaTOB 00YUEeHHUS 110
BroC corimacuo ®I'OC KOMITETEHIIMH COTTIACHO HCIHTITHITe
(OTIOII BO) (OIIOIT BO) OIIOII
OIIK-1 Cnocoben mnpumensats [OIIK-1.1. 3nars Teoputo W 3HATH:
€CTECTBEHHOHAYYHbIE [OCHOBHBIC 3aKOHBI Bl s goctmwxenus OINK-1.1:
U oOuienHXeHepHble 0IacTH 0a30Bble TMOHATHS, MOJIEIH,
3HaHUS, METOJIBI [€CTECTBEHHOHAYYHBIX Y| TIOIXOJIBI K aHaIU3y
MareMaTu4eckoro 00IIeNHKEHEPHBIX bu3nyeckux SABICHUHA 10
aHanmm3a U |TUCIIMILIHH. AIEKTPUIECTBY u
MOJIETUPOBaHMS, OIIK-1.2. YMeTh MarHeTusmyj, OCHOBBI
TEOPETHYECKOTO U [IPUMEHSTH METO/B] TCOPHH,  TPUHIUNBI U
HKCIEPUMEHTAIBHOTO  [MAareMaTU4ecKoro aHajanu3a METObI bu3uKu
WCCIIC/IOBAHHS B M MOJICTTUPOBAHUS B DJIEKTPUYECKHUX "
npodeccuoHalIbHON npodeccuoHaIbHON MarHUTHBIX SIBIICHUM;
JeSITeTbHOCTH esITeTbHOCTH. METONBI TEOPETHUYECKUX U
OIIK-1.3. YMeTh | 3KCEpUMEHTATBHBIX
MIPUMEHSATh METOJIbl | UCCIIEIOBAHUMN B (PU3HKE.
TEOPETUUYECKOTO u | YMers:
9KCIEPUMEHTATIBHOTO Jnsa noctmxenus OIIK-1.2:
WCCIICIOBAHHS B | UCTIOJNB30BaTh 0a3oBbIC
npodeccuoHaIbHON TEOpPETUYECKUE 3HAHHUS IO
TEeSITeTbHOCTH. AEKTPUIECCTBY "
MarHeTu3my; MMOHUMATh,
u3jnaratb W KPUTHYECKH
aHaJN3UPOBATh 6a30By10
obmeduznueckyro
UH(OPMAIHIO;
MIOJIb30BAThCSI  OCHOBHBIMU
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DY

MHWHOBPHAYKH POCCHUU

dDe/:[epam)Hoe TOCYyIapCTBCHHOC 6IOI[)KeTHOC 06pa3OBaTCJ'II>HOG

YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)

dusnueckuil paKyasTeT

Kagenpa obreii u Teoperndeckoit pu3nku

@DOH/T OLICHOYHBIX CPEACTB 110 AUCLMILIMHE «DJISKTPHYECTBO U MATHETHU3M)
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n

rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1 ctp. 4 [epBblit 3x3eMILISIP KOIMUA Ne

IIOHATUAMU, 3aKOHaMU u
MOICIAMHA JJICKTPHUUYCCTBA U
MarHe€Tus3ma, peuarb
TUIIOBBIC 3aJa4u 10
JIIEKTPUYECTBY 51
Mara€Tusmy.

Bnaners:

Hns mocrmwxkenus OIIK-1.3:

HaBBbIKOM pemicHuA
KOHKPETHBIX  (DU3UYECKHUX
3a1a4 I0 DIEKTPUYECTBY U
MarHeTH3My; METOIaMu
00paboTku W aHanuW3a
IKCTIIEPUMEHTAIBHOM u

TEOPETUYECKON (PHU3NIecKon
nHpopmauu.

3. COAEPKAHUE ONEHOYHbBLIX CPEACTB 110 AUCIUIIJIMHE

3.1 Buabl oleHOYHBIX CPeICTB

KouTpomupyemsle
Ne | Kontponupyembie Kontponupyembie POIHPY Haunmenosanune
YPOBHU OCBOCHHS
/11 KOMITETEHI[MHA pa3aensl B — OIICHOYHOTO CPEJICTBA
. OrtueT 11O
Hanpsox8roCTS nozs 0a30BbIi MIPAKTUYECKUM
1 OIlIK-1 CHUCTEMBI TOUEYHBIX o p
SApSIOB CpemHuit 3aJIJaHUSM, KOHTPOJIBbHBIE
p BOMPOCHI
" OrtueT 11O
ITorennuain mois 0a30BbLIi, DAKTHICCKIM
2 OIlIK-1 CHUCTEMBI TOUEYHBIX CpeIHHUI, P
SApSIOB BLICOKILT 3aJIJaHUSM, KOHTPOJIbHBIE
p BOMPOCHI
" OrtueT 11O
35 0a30BbLIi,
3 OTIK-1 NIEKTPUYECKOE MOJIe J— MPAKTHYECKUM
3apSHKCHHBIX TEJ BLICOKH 171’ 3aJIJaHUSAM, KOHTPOJIbHBIE
BOTIPOCHI
N " OTueT O
DIIEKTPOEMKOCTb. 0a30BbIi, O —
4 OIIK-1 Oneprus CpemHui, 3£ﬂaHI/mM KOHTPOILHEIE
AIIEKTPAYECKOTO I10JIA BBICOKHI ’ p
BOTIPOCHI
. 0a30BbIH, Ortuer o
TlocTostHHBII N
5 OIlK-1 . CpenHui, MPAKTHYECKUM
ANEKTPUIECKUN TOK .
BBICOKHIT 3aJJaHUSIM, KOHTPOJIbHBIE
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MHWHOBPHAYKH POCCHUU

DY

DenepanbHOE FOCYIApCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)

dusnueckuil paKyasTeT

Kagenpa obreii u Teoperndeckoit pu3nku

®DOH/1 OLIEHOYHBIX CPENICTB MO AUCHUIUINHE «DICKTPUIECTBO H MATHETU3MY

Mo HarpapieHuro moArotoBku 24.03.03 «banmuctuka u ruap

0a3pOIMHAMUKaY HaNpaBlIeHHOCTH (mpodrmo) bammcrika u

rugpoasporuHamuka PI'bOY BO «Henl 'Yy
Bepcus noxymenra - 1 cTp. 5 IlepBelii 3x3eMILLIP KOITS Ne
BOITPOCHI
. Ortuet no
MarauTtHoe 1mone 0a30BBbIi,
N MIPAKTUYECKUM
OIlK-1 CTallMOHAPHOIO TOKA B CPEIHUH,
BAKVVMe BBICOKM 3aJlaHUSAM, KOHTPOJIbHbIE
Y3 BOIIPOCHI
. Ortuet no
0a30BbIH,
DneKTpoMarHuTHast N MIPAKTUYECKUM
OIK-1 UHIYKIUSA CheAHI, 3aJlaHUSAM, KOHTPOJIbHbIE
BBICOKHI ’
BOIIPOCHI
. . Ortuer 1o
[TepemeHHBIN TOK. 0a30BBbIi,
N MPaKTUYECKUM
OIlK-1 DJeKTpOMarHuTHhIE CPEIHHH,
. 3aJlaHUSAM, KOHTPOJIbHBIE
KoJIcOaHus BBICOKHI
BOIIPOCHI

3.2 Conep:xkaHue OLIEHOYHBIX CPEICTB

3.2.1 ba3a BonmpoCOB 151 OLIEHKU 0a30BOr0 YPOBHS

DopmynupoBKa BOIIpoca

BapuanTs! oTBETOB

HaHpﬂ)I(éHHOCTL T10JI1 CUCTCMbI TOUCYHBIX 3apA10B

ToueuyHple 3apsIpl PACTIONOKHIIN B BEpIIMHAX
KBaJpara.
Kak onu B3aumoneicTByor?

1. cTaruBalOTCs K LEHTPY

2. pacxomsTcs OT HEHTpa

3. ocTaroTcsl B paBHOBECHH

4. OTBETUTH HEBO3MOXKHO T.K. HE XBAaTaeT JJAaHHBIX

QQ,

MOXHO
r.2

ITo 3axony Kymona B Buge F=Kk

paccuuTaTh B3aUMOJICHCTBHUE. . .

1. npo6HBIX 32psA/I0B

2. TOYEYHBIX 3aPs/10B JI000H BeJMYHHbI

3. pa3HeCeHHbIX 3apsiKeHHbIX TeJa cpepuyecKoi
(opMBI NpU paBHOMEPHOM paclnpeaeeHUH 3aps/I0B
1o 00beMy UJIH MOBEPXHOCTH

4. 3apspKeHHBIX Tell chepuueckoil (HOpMBI € JIFOOBIM
pacnpeneneHieM 3apsiia o 00beMy HIIH TOBEPXHOCTH
5. BCE OTBETHI BEPHBI

Kakue 3apsHKEHHBIC TEJIa MOYKHO pacCMaTpuBaTh
KaK TOYCYHBIC 3ap$1z[1,1?

1. pa3Mepsl KOTOPBIX HE IPEBHIIIAOT | MM

2. mo0ble 3apsHKeHHbIE MaJICHbKUE Tella

3. pa3Mepbl KOTOPBIX CPABHUMBI C PACCTOSTHUEM MEXIy
HUMH

4. 3apspDKEHHBIE TeJa apooOpa3sHON POPMBI

S. IpaBUJIbHBIA OTBET He NPUBEICH

[lpu onekTpu3alMu TPEHWEM  CTEKJISTHHAS
majouka mnpuodpena 3apsanm Q (e — Momynb
3apsa 31ekTpoHa). CreaoBaTelbHO:

1. manouka npuodpena Q/e MpoTOHOB

2. manouka rnorepsuia Q/e MpoTOHOB

3. majouka npuoodpena Q/e IMEKTPOHOB
4. najouka norepsiiia Q/e 31eKTPOHOB
5. IpaBWIbHBIN OTBET HE NPUBEAEH

Kakas ¢usnueckas BemTWYWHA WMEET HMEET
eIMHUIY u3MepeHus B/m?

1. IJIOTHOCTB 3HEPTHH AMEKTPOCTATUIECKOTO HOJISI
2. MOTEHIHAT

3. HANPSAKEHHOCTH

4. oneKTpudecKast OCTOSTHHAS

© ®I'bOY BO «Uenl V»




MHWHOBPHAYKH POCCHUU

DY

DenepanbHOE FOCYIApCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)

dusnueckuil paKyasTeT

Kagenpa obreii u Teoperndeckoit pu3nku

DoHJ OLIEHOYHBIX CPE/CTB MO AUCLUIIINHE «DNEKTPHIECTBO U MATHETH3M»
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1 cTp. 6

IlepBblii 3Kx3eMILIIP

KOITS Ne

6 Hmeercst  4eThipe  3apsDKCHHBIE  YaCTHIBI.
Yactumel 1 m 2 001a1ar0T MOJIOKUTEIBHBIMHA
ANEKTPUUYCCKUMHU 3apsiIaMU, YacTHIIbI 3 U 4 —
OTpHIATENIBHBIMU 3apsiiamu. Kakue u3 3THX
YaCTUL OTTAIKUBAIOTCA?

1. Tompko 1 1 2

2. ToNbKO 3 1 4

3.1 u 2 mexay codoii, 3 u 4 Mexkay coboi
4.1 cyactuuamu 3 u 4, 2 ¢ yacturiamu 3 u 4
5. BCE MEKTPUUYCCKU 3aPSHKCHHBIC YACTHIIBI

IloTeHiuan moust CUCT

CMbI TOUCUYHBIX 3aps10B

1 Vkaxkure HOMepa  BEpPHBIX  YTBEPXKICHMUH
MOTEHIMATIBHOCTH AEKTPUIECKOTO MOJISL.

1. ecimm paboTra DIEKTPOCTATHYECKMX CHJI  II0
NEPEMEILEHUI0 TOYEYHOIO 3apsja BIOJIb 3aMKHYTOIO
KOHTYpa paBHa HYIII0, TO II0JI€ IOTCHIUAIBHO

2. DIEeKTpUYECKOoe TOoNe  MOTEHILHUANIBHO,
LUPKYJISIIMSL  BEKTOpa  HANPSDKCHHOCTU  I10JIA
NIPOU3BOJILHOMY 3aMKHYTOMY KOHTYPY PaBHa HYIIIO
3. JJIEKTpHYECKOE IONE MOTEHIHUAIBHO, €CIH CHIBI,

€Cln
1o

JIEHCTBYIOIIHE Ha TOYEYHBII 3apsiz B
AIIEKTPOCTATUIECKOM roJje SIBIISIIOTCS
KOHCEPBaTHBHBIMH

4. DIEeKTpUYECKOE TOJNE  TOTCHIMABHO,  €CIH
HanpsHKEHHOCTh SIEKTPUIECKOTO MO paBHa

TpaauCHTY NOTCHIIUAIa, B3ATOMY C O6paTHI)IM 3HaKOM

5. aNeKTpUyYecKoe IoNie MOTEHIUAlIbHO, eciu paborta,
coBeplIaeMast ANEKTPUIECKIM oJieM pu
NepeMelIeHHH 3apsiaa, He 3aBHCUT OT (OPMBI IyTH, IO
KOTOPOMY IIepeMeIaeTcs 3apsin

6. Bce npuBeéHHbIE YTBEPKICHHS BePHbI

7. Bce IpUBEAECHHbIC YTBEPKICHUS HE BEPHEI

2 Jlnann HAPSA’KEHHOCTHU DJICKTPOCTATUYCCKOI'O
T10JIA1 HAIIPABJICHHI ...

1. OpPTOTOHAJIBHO K 3KBPIHOT€HI_[I/IaJILHOI>‘I IMOBCPXHOCTHU B
CTOPOHY BO3pacCTaHus IMOTCHIHAJIA

2. Tak, 4YTO BCErJa COBMNAJAIOT C BEKTOpaMH
HaNmpsOKEHHOCTH 3. BIOJIb  SKBUIOTEHIMAIBHBIX
MOBEPXHOCTEH

4. OPTOrOHAJBHO K IKBUIIOTEHIMAJILHOM

NMOBEPXHOCTH B CTOPOHY YOBLIM MOTEHIHANA
5. 10 KacarenbHOU K SKBUIIOTEHLUAIbHON IOBEPXHOCTHU

3 Uro mpencraBisieT coOO IKBUIIOTEHIMANBHAS | 1. MOBEpXHOCTbH, PABHOYAAJICHHAS OT HCTOYHHUKA TTOJIS
MTOBEPXHOCTH? 2. TreomMeTpMYecKoe MeCTO TOYeK € PaBHbIM
NOTEeHIHAJIOM
3. HOBEPXHOCTH CYIIECTBOBAHUS ITOTEHIMATIA
4. TEOMETPUYECKOE MECTO TOUeK, CHMMETPUYHBIX
OTHOCHTEJIFHO HCTOYHHKA TTOJIS
5. TeOMETPUYECKOe MECTO TOUEK C HYJIEBBIM
TIOTEHINAJIOM
5 ®dusnyeckast BeNMUYMHA, MMEIOIAs B cUcTeMe | l. IPOIEHHBIM ITyTeM
CH pasmepHOCTb M/C?, 2. nepeMelieHueM
Ha3bIBaeTCH. .. 3. CKOPOCTBIO

4. yIIoBo#l CKOPOCTHIO
5. yckopenunem

3J’leKTpI/I‘IeCKOC T10JIC 3aPSAKCHHBIX TECJI

1 Ha juuHHOM TOHKOM 1ipsiMoM  1ipoBozie | 1. Q/(4meor?)

paBHOMEPHO  pacmpesieieH  syekTpudeckuii | 2. Q/(2meor?)

sapsng Q, JumHa mpooma L.  Kakosa | 3. Q/(4meorL)

HAMPSHKEHHOCTD TOJIST Ha PACCTOSHHUM T 4. Q/(2meorL)

OT MPOBOJIA BIAJIU OT €ro KOHI[OB? 5. IpaBUIIbHBIN OTBET HE MPUBEJICH
2 Onpenenure pa3HOCTh MoTeHUUanoB wmexnay | 1.400 B

© ®I'bOY BO «Uenl V»




MIJHOBPHAYKHU POCCUN
DenepanbHOE FOCYIApCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs

DY

«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)

dusnueckuil paKyasTeT

Kagenpa obreii u Teoperndeckoit pu3nku

DoHJ OLIEHOYHBIX CPE/CTB MO AUCLUIIINHE «DNEKTPHIECTBO U MATHETH3M»
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1 ctp. 7 IlepBblii 3Kx3eMILIIP KOIIMA Ne
IJIaCTUHAMHU TIJIOCKOTO KOHzeHcaTopa, | 2. 0.2 B
paccTostHUE Mexnay koropeimu 4 cMm, a | 3.3.2B
HaNpsDKEHHOCTh AIIEKTPHYECKOTOo oyt Mexnay | 4.5 B
HuMH paBHa 80 B. 5.200B
3 JInHMK HaNpsHKEHHOCTH 3IEKTPOCTATHYECKOTO | MOJIOKUTETbHBIX
MOl  HAauMHAIOTCA  Ha 3apagax U | OTPULATEIbHBIX
3aKaHYMBAIOTCS HA ... 3apsjaax (WIKM yXOnuAaT B
0ECKOHEYHOCTb).
4 JInHMK HamPSDKEHHOCTH HUKOTA ... He NepeceKalTcs
5 Kakast ¢usmueckas BeqMYMHA MMEET €IMHHULY | 1. INIOTHOCTH 3HEPTHH JIEKTPOCTATUYECKOTO HOJIs

nzmepenust B/m?

2. MOTEHIHA
3. HANPSAKEHHOCTH
4. sneKTpudecKasi HOCTOsTHHAsI

DNeKTPOEMKOCTh. DHEPTHS ANEKTPUUECKOTO OIS,

1 ®usnueckass BEJIWYMHA, Pa3MEPHOCTh KOTOPOU
MOJKHO TIpeIcTaBUTh kKak Ki/B, sBnsercs ...

1. 2J1eKTPOEMKOCTH 10

2. HanpsDKEHHOCTHIO TTOJIS

3. NEKTPUUECKON NOCTOSIHHON

4. IMPAEKTPUIECKON MPOHNUIIAEMOCTHIO

5. paboroii mepeMenieHus 3apsa B 3JIEKTPUIECKOM
ose

2 3apsim Ha KaxaoW OOKIaJKe KOHJIEHCATopa
YBEIUYWIH B 4 pasa.
Kak usmenutcs ero éMKOCThb?

1. He m3mMeHHTCH

2. yBeIHUHUTCS B 2 pasza
3. ymenbmuTcs B 4 pasza
4. ysennuutcs B 4 pasza
5. yBenuuurcsd B 4 pasza

3 Mexny oOkiagkaMu IUIOCKOTO KOHJIEHCaTopa
ObUT BO3/yX. 3aTeM MEXJy HUMH IOMECTHIIH
HEKOTOPO€  BEIIECTBO C  AMUAIEKTPHUYECKOH
NPOHULAEMOCTEIO €,

Kak n3mMeHuTCs EMKOCTh KOHIeHcaTropa?

1. HE U3MEHUTCS

2. yBeIHUUTCS B 2 € pa3
3. yMeHbIIUTCS B 2 € pa3
4. yBenuuutcs B 2 € pas
5. yBeqiuunTcs B € pa3s

4 Ennauna pasmepHocTH (usndeckoit BenmmunHel, | 1. Kymon
KOTOPYI0O MOMKHO MpeacTaBuTh kak JIx/B?, | 2. Ammep
Ha3bIBAETCS ... 3. HerotoH

4. ®apap
5.0m
5 Konnmencarop 3apsamnm W OTKIIOWWIM  OT | 1. HE U3MEHHUTCS

HCTOYHMKA ITIOCTOSHHOTO TOKA.
Kak u3MeHHTCS Heprus 3IeKTPUUECKOro IO
BHYTPH KOHJEHCATOpa, €CIH YBEIMYUTh B 2

2. yBeJM4uTCS B 2 pa3za
3. yBenmuuuted B 4 pasza
4. ymeHBIIUTCS B 2 pa3a

paza  paccTosiHHE ~ MeXAy  OOKJIagkamH | 5. yMEHBIIHTCS B 4 pasa
KOHJIeHcaTopa?
6 IIpu yBenwueHuu paszHOCTH NoTeHIManoB Ha | 1. 10 m/Dx
oOkiazkax KoHJeHcaTopa BTpoe sHeprus ero | 2. 40 mJx
ANIEKTpUYECKOro noss ysenuuunachk Ha 200 Jx. | 3. 25 mx
DHeprusi 3TOro KOHACHcaTopa BHadaine Obuta | 4. 45 m/Ix
paBHa ... 5. 30 mJIx
7 Eciu koHJEeHCAaTOp OTKIIOYMTH OT UCTOYHMKA | 1.  3apsn oOCTaHETCs HEU3MEHHBIM, a pa3sHOCTh
NUTaHUS, A 3aTeM YBEIMYUTHh PACCTOSHHUE | MOTEHIHAJIOB YyMEHBIIUTCS
MEXAy 00KJIagKaMu, TO ... 2. 3apsAA  yMEHBIIUTCS, a pPa3sHOCTh IOTEHIUAJIOB
OCTaHETCsI HEU3MEHHOM
3. 3apsn  yBeNWYHTCA, a Pa3sHOCTh ITOTEHIHAJIOB

OCTaHETCs HEM3MEHHOMN

4. 3apsaaA  OCTAHETCH HEU3MEHHLIM, a PasHoOCThb
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MHWHOBPHAYKH POCCHUU

DY

DenepanbHOE FOCYIApCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)

dusnueckuil paKyasTeT

Kagenpa obreii u Teoperndeckoit pu3nku

DoHJ OLIEHOYHBIX CPE/CTB MO AUCLUIIINHE «DNEKTPHIECTBO U MATHETH3M»
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Bepcus noxymenra - 1 cTp. 8

IlepBblii 3Kx3eMILIIP

KOITS Ne

MOTEHIHAJIOB YBeJIHYUTCH
5. IpaBWIBHBIN OTBET HE NPUBEIEH

TTocToSHHBIN 11

E€KTPUYECKHUI TOK

1 KakoBa cuiia Toka B memnu MCTOYHMKA Toka ¢ | 1.0.5 A
OAC, paHoii 4.5 B wu BHyTpeHHHM | 2.3 A
comporusieHreM 1 OM mpu moakiodeHn# Bo | 3.2 A
BHEIIHEH Lieu pe3ucropa ¢ comnporusieHueMm | 4.1 A
3.5 Om? 5.4A

2 Uemy paBHO BHyTpeHHee compotusieHue | 1.4 Om
uctoynuka Toka ¢ DJIC, pasuoit 10 B, ecnu mpu | 2. 9 Om
MOJIKITIOYEHUN K HEMY pesucropa | 3.1 Om
comnpotusiaeHreM 4 OM T10 NIEeKTPUIECKOH 4.5 0m
LIeNU TIPOTeKaeT Tok 2 A? 5.2 0m

3 K koHIIaM JIMHHOTO OAHOPOJHOTO MPOBOJAHUKA | YBEJIWYHTCS
npwtoxeHo Hampspkenue U. [IpoBon ykopotunu | YBeanuurcest
BTpO€ W MPWIOKEHHE K HEMYy IpeXHee | YMEeHbUIUTCS
Hanpspkenue U. Kak usmeHuTces mpu 3toM cuia
TOKa, MOIIHOCTh TOKa U  CONPOTUBIICHHE
MIPOBOJIHUKA?

4 Awmnepmerp comportusiaeHneM 0,1 Om nmeer | 0,02 Om
mikany 10 4 A. Kakoe conpoTHBICHHE IOIKHO
ObITh Yy IIYHTa, YTOOBl YBEJIMYHTH IpPEAe
n3MepeHus amnepmerpa jio 24 A?

5 e mammel, paccumtanHbie Ha 220 B wm | 1. Ql<Q2
UMEIOIIUE HOMMHAJIbHBIE MotHoCcTH | 2. Q1 > Q2
P1=40Bt, P2=100Bt, Bxmouensl B cethb | 3. Q1 =Q2
U=220B MOCJICTOBATEIBHO. Cpasaute | 4. Q2 =4Q1
KOJIMYECTBA TEIUIOTHI, BBIJEJICHHBIE B JIAMIIax.
3aBUCHMOCTBIO  CONPOTHBJIECHHS  JaMO  OT

TEMIIEpaTyphl IPEHEOPEYb.

MarnuTtHoOe noie CTAHMOHAPHOT'O0 TOKA B BAKYYMC

1 Kak B3auMOIIEHCTBYIOT ABa MapauIeNbHBIX JPYT
JpYTy TIPOBOAHUKA, €CIIH JNEKTPHUECKUH TOK B
HUX  TPOTEKaeT B  HPOTHUBOIOJIOXKHBIX
HanpasJeHUsIX?

1. IIPOBOJAHUKH MOBOPAYNBAIOTCA

2. MPOBOJAHUKU IPUTATUBAOTCA

3. IMPOBOJIHUKH OTTAJIKHUBAIOTCHA

4. cuna BSaHMOHGﬁCTBHﬂ PpaBHA HYJIIO

2 Kak Ha3pIBaeTCs €AMHUTIA HHAYKTHBHOCTH?

1. I'enpu
2. Bart

3. Tecna
4. Bebep

3 Urto Habmroganock B onbiTe Amnepa?

1. B3anuMojeiicTBUE
NPOBOJHUKOB C TOKOM
2. TIOBOPOT MAarHUTHON CTpENKH BOJH3M IPOBOIHHUKA
IIPU NPOIYCKaHUU Yepe3 HEro TOKa

3. B3aUMOJEHCTBHUE JBYX MarHUTHBIX CTPEIIOK

4. BO3HHUKHOBEHHE HEKTPUYECKOro TOKA B KaTyIIKe MpU
BJIBUTaHMH B HEE€ MarHUTa

ABYX nmapaJjjaeJbHbIX

4 Urto HaONFOANOCH B OIBITE Dpcrena’?

1. B3auMoJ€eicTBUE IBYX MapaUIeIbHBIX IIPOBOJHUKOB C
TOKOM

2. B3aMMOJIEHCTBHE JIBYX MarHUTHBIX CTPEJIOK

3. BO3HHKHOBEHHE JIEKTPUIECKOTO TOKA B KATYIIKE MPH
BIBUTaHWH B HEE MarHUTA

4. MOBOPOT MATHUTHOM CTPEJIKH BOIN3HM MPOBOIHMKA
NPH MPONYCKAHUM Yepe3 Hero Toka

© ®I'bOY BO «Uenl V»




MHWHOBPHAYKH POCCHUU
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DenepanbHOE FOCYIApCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs
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Bepcus noxymenra - 1 ctp. 9 IlepBblii 3Kx3eMILIIP KOIIMA Ne
5 I[Ipoton wu ambpda-gactuma  BieraioT B | 1. paBHO 1
OITHOPOJHOE MarHUTHOE nojue | 2. paBHoO 2
MIEPIICHANKYIISIPHO BEKTOPY MarHuTHO# | 3. paBHO 1/2
WHAYKIUH C OIWHAKOBBIMH CKOPOCTSMH V. | 4. paBHO 4
OtHomeHne Mofayneil cui, AEWCTBYIOIIMX Ha | 5. MpaBWIBHBIN OTBET HE IPUBEAEH
HUX CO CTOPOHBI MAarHUTHOTO TOJNS B 3TOT
MOMEHT BPEMEHL, ...
8 Hon Nat maccoif m ieraer B MaruutHoe moie | 1. eR/(mv)
CO CKOPOCTBIO V TEpHeHIUKYIspHO JmHUsAM | 2. mv/(eR)
HHIYKIIMHA MarHuTHOTO monsi B u aBmxercs mo | 3. mvR/e
OKpYXXHOCTH paauyca R. Moayae Bekropa | 4. mve/R
HHAYKIUH MarHUTHOTO OISt MOYKHO
paccYnTaTh, NOIb3YSICh BEIPAXKEHUEM ...
OneKTpOMarHUTHas HMHIYKIHS
1 Kakoii M3  mepedncneHHbIX  OpoueccoB | 1.  BO3HMKHOBEHME  CHJIBL,  JCHCTByIOIIEW  Ha
OOBSICHACTCST  SIBICHUEM  3JIEKTPOMAarHUTHOHM | OBIDKYIIYIOCS 3apsDKEHHYO YaCTHILY
HHAYKIUH? 2. B3aMMOJEHUCTBUE ABYX MPOBOJOB C TOKOM
3. BO3HHKHOBCHHE DJJICKTPHYECKOI0 TOKAa B
3aMKHYTOMH KATyIIKe NPH YMEHbIIEHUHU CUJIbI TOKA B
KaTylIKe, HaXoAseiicsa psaoM
4. OTKJIOHEHHE MAarHUTHOW CTPEIKH MPHU MPOXOKACHUU
I10 MIPOBOAY JIEKTPHUECKOTO TOKa
5. npaBWIbHBIN OTBET HE NPUBEAEH
2 HNmerorcs Tpu OIMHAKOBBIX MeTauddeckux | 1.B1u2
KoJbla. M3 mepBoro Kojblla BEIBOAUTCS MAarHuT, | 2. TOJBKO B 1
BO BTOPOE KOJIBLIO BBOJUTCS MAarHUT, B TPETbEM | 3. TOJIBKO BO 2
KOJIBIIE HAXOJHUTCS HEHOABIKHBIM MarHuT. B | 4. Tonbko B 3
KAaKOM KOJIbLIE TE€YET MHIYKIIUOHHBIN TOK? 5.81,2mu3
6. HM B OJTHOM M3 KOJIEIl TOKa HET
3 JIMHMM MarHUTHOW MHIYKIMK BCETAA ... 3aMKHYTBI
4 HanpsokeHHocts  marmutHOro  monst  H | Merouynmkom moss
ONpeNeNnsaeTcss TOJBKO U HE 3aBHCUT OT
CBOICTB cpeabl.
5 OnuH pa3 MONOCOBOM MarHUT MajaeT CKBO3b | 1. BOBHMKAET B 000HX CJIyqasixX
HETIO/IBKHOE METaJTHNYECKOEe KOJIbIO 2. HE BO3HUKAET HU B OJTHOM M3 CITydaeB
IOKHBIM  TIOJIFOCOM BHHU3, BTOpOM pa3 — | 3. BO3HHMKAEeT TOJBKO B IEPBOM CIIydae
CEBEPHBIM MOJIIOCOM BHHU3. TOK B KONBIE ... 4. BO3HHMKAET TOJIBKO BO BTOPOM CIy4ae
ITepeMeHHBIH TOK. DIEKTPOMArHUTHBIE KOJIeOaHHS
1 Jlorapupmuyeckum JeKpeMEeHTOM 3aryxaHus | 1. oOpaTHas NPOMEXYTKY BpPEMEHH, 3a KOTOPBIH
Ha3bIBaeTCsl (hu3nUecKasi BEIMUMHA ... aMIUTUTy/a KoJieOaHHsI YMEHBIIIAeTCs B € pa3
2. TIOKa3bIBAIOIAs, BO CKONBKO pa3 aMIUINTyAa
KoJteOaH!sl yMEHBIIACTCS 3a MEePHOJT
3. mokasplBarollas, BO CKOJIBKO pa3 HalpsbKeHHe Ha
KOHJIEHCATOpe B pe30HaHce OOoJblle HarpsKeHUs,
HOJBOAUMOTO K KOHTYpY
4. oOpaTHasi YNc/Iy NMEPHOJOB, B Te4eHHE KOTOPBIX
aMILIMTYJa KoJIe0aHus YMeHbIIaeTcs B e pa3
5. IpaBUIIbHBIN OTBET HE NMPUBEJICH
2 ITon uwmkmudeckod  (KpyroBoif)  4acToToi | 1. BpeMs OIHOTO MOJHOTO KoJeOaHUs
KoJie0aHMA CIIeAyeT MOHUMATD ... 2. 9ncio KoyebaHuil B eANHUILY BpEMEHH
3. BenMYMHY, OOpaTHyIO MPOMEXYTKY BPEMEHH, 3a
KOTOPBIN aMIUTATY/IA KoJleOaHUi YMEHBIIIUTCS B € pa3
4. yncyo Kosedanuii 3a 6.28 cekyHa

© ®I'bOY BO «Uenl V»




MHWHOBPHAYKH POCCHUU

DY

DenepanbHOE FOCYIApCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)

dusnueckuil paKyasTeT

Kagenpa obreii u Teoperndeckoit pu3nku

DoHJ OLIEHOYHBIX CPE/CTB MO AUCLUIIINHE «DNEKTPHIECTBO U MATHETH3M»
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1 cTp. 10 IlepBblii 3Kx3eMILIIP KOITS Ne
5. IpaBWIbHBIM OTBET HE NIPUBEJIEH. ..
3 AMIUIATYZa ~ 3aTyXalomero  3JIeKTpudeckoro | 1. mepuomy koneOaHHi

KoJeOaHUsT TEOPETHYECKH YMEHBLIAeTCS OT
HAYaJIbHOTO 3HAYEHHS OO HylId B TEUCHHUE
BpPEMEHH, PaBHOIO ...

2. BpEMEHH pelaKcaluu

3. 0eCKOHEYHOCTH

4. onpeieICHHOMY TIPOMEKYTKY BPEMEHH, Pa3TNIHOMY
JUTSl pa3HBIX KOHTYPOB

5. IpaBUIIbHBIN OTBET HE NPUBENICH

4 HereMeHTOM 3aTyxXaHus Ha3bIBACTCA

(1)1/13I/I‘ICCKa$I BCJIMYHHA ...

1. moka3pIBaIoOIlas, BO CKOJBKO pa3 HANpsHDKCHUE Ha
KOHJIEHCAaTope B pe30HaHce OOolbllie HampsKeHUs,
MOJIBOIUMOTO K KOHTYPY

2. oOparHas 4MCIy TEPHOJOB, B TEYEHHE KOTOPBIX
aMIUTUTYJIa YMEHBIIIACTCS B € pa3

3. oOparHasi MPOMEXYTKY BPEMEHH, 3a KOTOPBIN
aMIUIUTY/a KOIeOaHHi yMEHBIIAETCS B € pa3

4. moka3piBaioliasi, BO CKOJbKO pa3 aMILIMTYIa
KOJIeOaAHUsI YMEHBIIAETCS 32 EPHOJT

5. TmMOKa3pIBaloIias, BO CKOIBKO pa3
KoJIeOaHHsl yMEHBIIASTCS 32 OJTHY CEKyHIY
6. IPaBUIIbHBIN OTBET HE TPUBEICH

aMIUIMTYyJa

5 Koaddurpenrom 3aTyXaHus Ha3bIBaeTCS

¢du3nyeckas BeIMYHHA ...

1. moxasmIBaroIas, BO CKOJBKO pa3 HampsDKEHHE Ha
KOHJIEHCAaTope B pe30HaHce OOoJblle HarpsKeHUs,
MOJIBOAUMOTO K KOHTYpY

2. o0parHas 4MCIy TEPHOJOB, B TEUEHHE KOTOPBIX
aMIUIMTY/a KoeOaHus yMEeHbIIaeTCs B € pa3

3. oOparHasi MPOMeXXYTKY BpeMeHH, 3a KOTOPBIi
aMIUIMTYJa KoJ1eDaHMsl yMEHbIIAeTCs B € pa3

4. mokasbIBaOlIas, BO CKOJBKO pa3 aMIUIUTYy/A
KOJIeOaHUi YMEHBIIAeTCs 3a MEePHOJL

5. IpaBUIBHBIA OTBET HE NPUBEJCH

3.2.2 ba3za BOIIpOCOB AJIsI OLIEHKH CPEIHETO YPOBHS

®opmynupoBKa Bompoca

BapI/IaHTBI OTBECTOB

HaHpﬂ)I(éHHOCTL T10JI1 CUCTEMbI TOUCYHBIX 3apA10B

1 3apsan q=2,00 mxKn pacnpenenen paBHOMEPHO
mo obbemy mapa pagmyca R=40,0 mm. Haiitu
HarnpsHkeHHOCTh nouis E B eHTpe miapa.

0

2 BOmm3u Merammdeckoro Imapa  IOMECTHIIH
MOJIOKUTENIbHBIN ToueuHsld 3apsa. [Ipu sTom
0Ka3ajoch, 4TO ANIEKTpUIECKast cua,
JIeWCcTBYIOIAs HA 3apsij, paBHa Hymto. Haiinure
3HaK 3apsaa mapa Q.

whh e
OO0
AV
coo

3 | Jlee napasiesbHble OECKOHEUHbIE ILIOCKOCTH
3apsOKEHBI:. OJHA C IUIOTHOCTBIO G1=+4,42*10
10 Kn/m?, gpyras ¢ TIOTHOCTBIO G2=-8,84*10°
©Kn/m?. Haiitu HanpsokeHHOCTH nons B
MEKTy TUIACTHHAMH.

75 B/m

4 BeckoHeuHass ToHKas mpsMas HUTH 3apsDKEHA
OTHOPOAHO ¢ TIWIOTHOCTRIO A=2,00 MKKn/m.

Haiitn E xak QyHKIMH paccTOSHUS I' OT HUTH.

3,6 kB/m
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®DOH/1 OLIEHOYHBIX CPENICTB MO AUCHUIUINHE «DICKTPUIECTBO H MATHETU3MY
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Bepcus noxymenra - 1 crp. 11 IlepBblii 3Kx3eMILIIP

KOITS Ne

Breraucants E m1g r=10,0 M.

5 Omnpenenuts HanpspkeHHOCTH E anexrpudeckoro | 4,1 kB/m
TOJIsI, CO3/IaBAEMOTO TOYEYHBIM 3apsgom Q=10
HKn Ha paccrosaun =10 cM oT Hero.
JusnexkTpuk — macio.

[ToTenmuan monst CHCTEMbI TOUSIHBIX 3apsa0B

1 Toueunsrit 3apsng Q=10 ©Kn, nHaxomics B | 1 kB
HEKOTOpO TOYKE HOJA, obnanaer
noreHnuanbHoi sHeprueit 11=10 mx/[x. Haiitu
MOTEHIXANT ( ITOHM TOUYKH MOJIS.

2 ITone co3mano toveunbiM 3apsgoM Q=1 K. | 45B
Onpenenuts TOTCHIMAN @ TOJA B TOYKE,
yIAJeHHOH OT 3apsiia Ha paccTosiHue r=20 cM.

3 Sapsael Q=1 MxKn u Qo=-1 mMxKn naxonsarcs | 26,3 kB
Ha paccrostand  d=10 cMm. Omnpenenuts
NOTEHIMAT @ TOJsS B TOYKe, YOaJeHHOW Ha
paccrosiune r=10 cM OT TepBOTO 3apsma H
JeXale Ha JIMHAW, TPOXOASIIeH depes
TIePBBIH 3aps1 MEPIIEHIUKYIISIPHO HATIPABICHUIO

ot Q1 Kk Qo.

4 Ilo TtomkoMy kombmy pagumycom R=10 cm | 505,5B
PaBHOMEPHO paclpeiesieH 3apsja C JIMHEHHOM
wiotHocthto =10 ®Ki/M.  Onpenenutsb
MOTEHIMAT @ B TOYKE, JISKaIIel Ha OCH KOJIBIIA,
Ha pacCTOSHUU a=5 CM OT LEHTpA.

5 Tonkuit crepxens mmmHOM 1=10 cm Hecer | 36,5 B
paBHOMEpHO pacnpeaeneHHbli 3apsn Q=1 vKi.
Onpenenuts MNOTEHIMAT @ JIEKTPHUYECKOTO
MoJs B TOYKE, JeXalled Ha OCH CTEp)KHS Ha
paccrossHun a=20 cM OT OmmKamero ero
KOHIIA.

6 Tonkne crepxHH 00pasyror kBagpar co | 84,3 B
CTOpOHOH JUIMHOM a. CTep>KHU 3apsKeHbl C
JmMHelHoM mrotHocTteio 1=1,33 HKn/M. Haiitn
HNOTEHLXAN ( B IEHTPE KBaApaTa.

SHGKTpI/I‘IGCKOC MOJIC 3apsSIKCHHBIX TCJI

1 ToHKHI CTepKeHb COTHYT B KOJNBLO paguycoM | 47 mx/Ix
R=10 cm. OH 3apspkeH ¢ TMHEHHOH MIIOTHOCTHIO
=300 uKi/M. Kakyio pabory A Hamo
COBEPIIUTH, YTOOBI MepeHecTH 3apan Q=5 uKi
U3 IIEHTpa KOJbIla B TOUKY, PACHOIOKCHHYIO Ha
ocH Koublia Ha paccrosiHud 1=20 cM oT 1eHTpa
ero?

2 Toueunsle 3apsaapl Q1= 1 MxKa u Q2=0,1 mxKn | 40,04 mx/Ix
Haxo[sTCs Ha pacctosHud 11=10 cM 1pyr or
npyra. Kakyio paboty A coBepmiar CHIBI 0N,
€CJIM BTOPOM 3apsii, OTTAIKUBAsCh OT MEPBOIO,
YIAIUTCS OT HEro Ha paccTtosiHue =10 m

3 Beckoneunass ToHKas TpsmMas HUTH HeceT | 0,1798 MB/m

pPaBHOMEPHO pacHpeeseHHbIH 10 JUIMHE HUTH | BekTop HampaBJ/ieH K HUTH
3apsn ¢ miotHocThio 1=1 HKn/M. Kaxos
rpaJIMeHT TOTEHIMala B TOUYKe, yAaJeHHOH Ha
paccrosane 1=10 cm or HuTH? VYKa3zaTh
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MUMHOBPHAYKH POCCHUN
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DoHJ OLIEHOYHBIX CPE/CTB MO AUCLUIIINHE «DNEKTPHIECTBO U MATHETH3M»
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1 cTp. 12 IlepBblii 3Kx3eMILIIP KOITS Ne

HaIrpaBJICHUE TpaJuCHTa NOTCHINAJIA.

4 [lBe OeckoHeuHBIC MapaieibHble ILIOcKocTH | 140 B
HaxomaTcs Ha paccrosHuu d=0,5 cMm mpyr or
apyra. Ha IUTOCKOCTSIX PaBHOMEPHO
pacmpenesneHbl  3apsAbl €  TIOBEPXHOCTHBIMHU
mioTHOcTAaMu  61=0,2 MxKn/M?’u  62=-0,3
MkKi1/mM2. ONpenenuTs pasHOCTb TOTEHIHUANIOB
U Mexy INIOCKOCTSIMH.

5 KaxoBa mnorenmmanbHas sHeprus II cuctemsl | 48,7 mix/[xk
9eThIpeX OAMHAKOBBIX TOYEUHBIX 3apsnoB Q=10
HK1, pacmionoXeHHBIX B BepIIMHAX KBaJapara co
cTopoHo# jnHOoM a=10 cMm?

DNIEKTPOEMKOCTh. DHEPTHS ANEKTPUIECKOTO MO

1 Haiitu  snmextpoemxocts C  yemunensoro | 1,11 nd®
METaJUIMYECKOTO0 Iapa pagnycoM R=1 cm.
2 Onpenenursb IEKTPOEMKOCTh C | 180 n®

MeTaumdeckoil cdepsl pagmycom R=2 cwm,
MOTPY>KCHHOH B BOTY.

3 IMap pammycom Ri=6 cm 3apsoxken 1o | 380 B
norernuana ¢1=300 B, a map pagmycom Rr=4
cM — g0 noreHiuana ¢2=500 B. Onpenenuts
MOTEHNMAal ¢ IIapoB TIOCJIe TOro, Kak uX
COCIUHWIM  METAJUIMYECKUM  IPOBOIHHKOM.
EMKOCTBIO ~ COEQMHHUTENBHOIO  NPOBOJHMKA
npeHeOpeyb.

4 Onpenenuts  anekTpoeMkocth C  mockoro | 6,2 H®
CIIIOASHOTO KOHAEHCATOpa, IUIOMaAb S MIacTUH
koToporo paHa 100 cM?, a pacCTOSHHE MEXKIY
HUMU paBHO 0,1 MM.

5 Onekrpoemkocts C MIIOCKOTO KOHJEHcaTopa | 2,5 MKD
paHa 1,5 wmx®. Paccrosame d wmexmy
lacTiHaMu  paBHo 5 wMM. KaxoBa Oyzer
anekTpoeMKkocTs C KOHJEHcaTopa, €CIM Ta
HIDKHIOIO IIACTHHY IIOJIOKUTH JIUCT 300HMTA
TomuuHoM di=3 Mm?

6 K BO31ynIHOMY KOHAEHCATOPY, 3apsHKEHHOMY 10 | 5
pasHoctn  moteHmuaioB U=600 B wu
OTKJIFOYCHHOMY OT MCTOYHHUKA HAIIPSAKCHUA,
MIPUCOEAUHWIN rapasuiesibHO BTOpOH
HE3apsDKEHHBIH  KOHJIEHCAaToOp  TakuX ke
pasMepoB u (OPMBI, HO C IUIICKTPUKOM
(dpapdop). OmpenenmuTp  AUIIEKTPUICCKYIO
NPOHUIIAEMOCTh € dapdopa, ecnu TOcCie

MMPpUCOCANHCHU L BTOpOIro KOHJCHCATOopa
Pa3HOCTb IIOTCHIIUAJIOB YMEHbIINJIACH a0
U;=100 B.

7 Konpencarop asnekrpoemkocteto C1=0,2 Mx® | 0,32 Mx®
ObUT 3apshKeH 10 Pa3sHOCTH MOTEHIMAJIOoB
U;=320 B. Ilocme TOro Kak €ro COexuHHIN
MapajyielkHO CO  BTOPBIM  KOHJEHCATOPOM,
3apsOKEHHBIM 10O PA3HOCTH  TOTEHIMAJIOB
U,=450 B, nanpsokenne U Ha HEM U3MEHHUIIOCH
g0 400 B. Brrumcmuts emkocts Cp BTOpOro
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MUMHOBPHAYKH POCCHUN

@” DenepanbHOE rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs
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dusnueckuil paKyasTeT
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DoHJ OLIEHOYHBIX CPE/CTB MO AUCLUIIINHE «DNEKTPHIECTBO U MATHETH3M»
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1 cTp. 13 IlepBblii 3Kx3eMILIIP KOITS Ne
KOHJEHCcATOopa.
8 Konpencaropy, anekrpoemkocts C xotoporo | 0,05 mk/Ix

paBaa 10 n®d, coobmen 3apsx Q=1 nKi.
Onpepenuts 5Hepru0 W KoHAEHCATOpa.

Kakoe xommaectso TemioTsl Q Beymenutes mpu | 0,209 Ik
paspsje  IUIOCKOTO  KOHJEHCATropa,  eciu
pasHOCTh MOTeHIUANOB U MEXAy IIaCTHHAMU
paBHa 15 kB, paccrosaue d=1 MM, AMAIEKTPUK
— chmofa M IUIOHIaah S KaXIOW IJIaCTUHBI
paBHa 300 cm??

10

DNeKTpoH BieTed B IUIOCKUH KoHAeHcarop, | 79,6 B
uMest ckopocth v=10 Mwm/c, HampaBICHHYIO
napajJiesIbHO IUIaCTMHAM. B MOMeHT BeleTa u3
KOHZCHCATOpa HarpaBlicHHE CKOPOCTH
9JEKTpOHA  COCTaBIslo  yron  o=35° ¢
MIepBOHAYATGHEIM  HATPABICHHEM  CKOPOCTH.
Omnpenenuts pa3HOCTh MOTEHIMANOB U MexIy
TUTACTHHAMH (II0JI€ CYUTATh OXHOPOIHEBIM), €CIIH
qrHa | ractun paBHa 10 cMm u paccrosaue d
MEXJy HIMH PaBHO 2 CM.

IToCTOSIHHBIN IEKTPUUYECKUN TOK

Hanpsokerne U Ha muMHaxX OIEKTPOCTaHIMH | 35 Mm?
paBHo 6,6 kB. IloTpeOutens Haxogurcs Ha
pacctostHuu 1=10 kM. OmpezaenuTs omagsp S
CEUeHMsT MEIHOTO TPOBOJA, KOTOPBIH ClemyeT
B35Th Ul yCTPOMCTBAa ABYXIPOBOJAHOM JIMHUU
nepenayy, eciy cuia Toka I B nmuHun paBHa 20
A W moTrepu HampspKeHUs B IPOBOJAX He
JIOJDKHBI IpeBbIaTh 3%.

Ha omHoM koHue umnuHapudeckoro menHoro | 18,8 Om
MPOBOAHKKA conpoTuBieHneM Rg=10 Owm (tipu 0
°C) mognepxxuBaetcs Temneparypa t1=20 °C, Ha
npyrom t=400 °C. Haiitu comportusienue R
MPOBOAHMKA, CYHTas TPAJAUEHT TeMIepaTypsl
BJIOJIb €T0 OCH OCTOSHHBIM.

JBe rpynmbel M3 Tpex IOCIENOBATENbHO | 2 A
COCTMHEHHBIX AIIEMEHTOB COEIIMHEHBI
napamiensHo. DJIC & kaxaoro 31eMeHTa paBHa
1,2 B, BHyTpeHHee compoTuBieHne r=0,2 Om.
[Tomyuennast Oarapes 3aMKHyTa Ha BHENIHEE
conporusnenue R=1,5 Om. Haiitu cuny toka I
BO BHEIIIHEH IIEIIH.

IBa snementa (§1=1,2 B, r=0,1 Om; £=0,9 B, | 0,5 A
r.=0,3 OM) coeaWHEHbl  OJHOMMEHHBIMH
MOJTI0CaMU. CornpoTuBieHue R
COEIUHUTENBHBIX MpoBoAOB paBHO 0,2 Om.
Onpenenuthb cyty Toka I B miemnmy.

Jlammnouka u peocrar, COeMHEHHBIE | 2 A
MOCTIeIOBATENIFHO, IPUCOEANHEHBI K HCTOUHUKY
toka. Hanpsbkenne U Ha 3akuMax JIaMIIOYKH
paBHo 40 B, comporuBnenue R peocrara paBHO
10 OM. BremmHsAsg nens moTpediIsieT MOIIHOCTh
P=120 BT. Haiitu crury Toka | B nenm.
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MHWHOBPHAYKH POCCHUU

@” DenepanbHOE roCyIapCTBEHHOE OFOKETHOE 00pa3oBaTesibHOES

YUPEXKAEHUE BBICIIETO 00pa30BaHUs
«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)
dusnueckuil paKyasTeT

Kagenpa obreii u Teoperndeckoit pu3nku

®DOH/1 OLIEHOYHBIX CPENICTB MO AUCHUIUINHE «DICKTPUIECTBO H MATHETU3MY

110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n

rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1

cTp. 14 IlepBblii 3Kx3eMILIIP

KOITS Ne

O/IC & Garapen pasHa 20 B. Comporusnenue R
BHemIHe# 1enn paBHo 2 OM, cmima Toka [=4 A.
Haiitu KI1J1 Garapen.

40%

Ilpu cune toka [1=3 A BO BHewHed wLenu
Oarapen AKKyMYIISITOPOB BBIZIEIISIETCS
MoiHocTh P1=18 Brt, npu cune toka [>=1 A —
cootBercTBeHHO P>=10 BT. Onpenenurs OJIC &
Y BHYTPCHHEE COMPOTHBIICHHE I' baTapeu.

12 B,2 Om

Cuna TOKa B TIPOBOJHHUKE CONPOTHBICHHEM
R=12 Om paBHOMepHO yObIBaeT or lp=5 A no
I=0 B Tteuenne Bpemenu 1=10 c. Kaxkoe
KOJIMYECTBO TEIUIOTHl Q BBLAENSETCS B 3TOM
NPOBOJHHUKE 32  yKa3aHHBIH  NPOMEXYTOK
BpeMEHU?

1 xJIx

MarnuTtHoe noje CTANMOHAPHOT'O0 TOKA B BAKYYMC

JIBe TOJOXHUTENBFHO 3apsHKCHHBIC  YACTHIIEI
IBIDKYTCS BO B3aUMHO MEPIICHAUKYISPHBIX
HampaBieHUsX. OTIMYHBI JH  OT  HYIA
MarHUTHBIC CHIIBI, ICHCTBYIOIINE HA YaCTHIBI |
U 2, B TOT MOMEHT, KOIJjla BTOpas YacTula
OKa3ajach Ha JUHUU CKOPOCTH MEPBOii?

1. na,
2. HET,
3. na,
4. Her,

aa
HCT
HET

na

Karymka mmmHON 1=20 cm comepxut N=100
BUTKOB. [Io 0OMOTKe Karymiku uzaeT Tok 1=5 A.
Juametp d xarymku paseH 20 cm. OnpenenuTsb
MarHMTHYIO MHIYKLUIO B B Touke, jexarieil Ha
OCH KaTyIIKM Ha pacctogHuu a=10 cM oT ee
KOHIIA.

0,3795 mTn

I[lo 1ByM OECKOHEYHO MJIMHHBIM TPSIMBIM
napajulesIbHbIM MpoBoAaM TeKyT Toku [1=50 A u
15100 A B TIPOTHBOIIOIOKHBIX HAIMIPABICHUSX.
Paccrosame d mexmy mpoBogamu paBHO 20 cM.
Omnpenenuts MarHUTHYIO HHAYKIMIO B B Touke,
yHOaleHHOH Ha r1=25 cM OT mepBoro u Ha r=40
CM OT BTOPOI'0 MPOBOJIA.

57,13 mxTa

I[To 7aByM OeCKOHEYHO JUIMHHBIM TMPSIMBIM
napayuiebHBIM MPoBoAaM TeKyT Toku [1=20 A u
1=30 A B ogHOM HampaBneHuH. Paccrosuue d
Mexay mnpoBojgamu paBHo 10 cMm. Brramcnuth
MarHUTHYI0 WHAYKIHIO B B Touke, yganeHHON
0T 000X MPOBOJIOB Ha OIMHAKOBOE PACCTOSHHE
r=10 cm.

87 MxTn

Onpenenute  MAaKCUMAIbHYIO  MarHUTHYIO
WH]TYKIUFO Bmax o, CO371aBaeMOTO
JJIEKTPOHOM, JBIKYIIUMCS HPSMOIMHEHHO €O
ckopocThio v=10 MM/c, B TOUKe, OTCTOSIIIIEH OT
TPaeKTOpUH Ha paccTosHuK d=1 HM.

0,16 T

3J'I€KTpOMaFHI/ITHa${ WHAYKOWA

B 0fIHOPOZHOM MAarHUTHOM MOJI€ C HHIYKIHEH
B=0,35 Txa paBHOMepHO ¢ yacToToi n=480 MUH"
! ppamaercs pamka, cozepxkamas N=500
BUTKOB Iuomanpio S=50 cm? Och BpameHus
JIEXKUT B INIOCKOCTH PAMKHU W NEPIEHIUKYIAPHA
JIMHUSAM WHIAYKIIUH. OnpeneJme

43,46 B
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DenepanbHOE FOCYIApCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)

dusnueckuil paKyasTeT

Kagenpa obreii u Teoperndeckoit pu3nku

DoHJ OLIEHOYHBIX CPE/CTB MO AUCLUIIINHE «DNEKTPHIECTBO U MATHETH3M»
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
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Bepcus noxymenra - 1 ctp. 15

IlepBblii 3Kx3eMILIIP

KOITS Ne

MaKCHMaJIbHYIO 3C
BO3HHKAIOLIYIO B paMKe.

AHOYKIAA  Emax,

Koporkas karymka, cogpepxamas N=1000
BUTKOB, PABHOMEPHO BpAIAeTCs B OJHOPOIHOM
MarHUTHOM monie ¢ uHaykmueir B=0,04 Tx c
YIJIOBOW CKOPOCTBIO ®=5 paji/C OTHOCHTEIHHO
OCH, COBMJAIOIIEH C AMAMETPOM KaTyIIKH M
NEPIEeHANKYIIPHON JIMHUAM HWHAYKIUH MOJIS.
Ompenenuts MrHoBeHHoe  3HaueHue OJJIC
MHIYKUUH & 1711 TEX MOMEHTOB BPEMEHH, KOTza
IUIOCKOCTh KaTYLIKH COCTaBlsAeT yroi o=60° c
JWHUSMA MHAYKIUX nosts. [lnomane S katymkn
pasua 100 cM?.

1B

O6MoTKa TOpOoUaa c HEMarHUTHBIM
cepaeunukoM uMeer Ni=251 Burok. Cpennuit
muamerp <D> topomma paBeH 8§ cm, auametp d
BUTKOB paBeH 2 cM. Ha Topoun HamoraHa
BTOpUYHasi 00MOTKa, nmeromnias Np=100 BUTKOB.
[Tpu 3amblkaHUU NEPBUYHONM OOMOTKH B HEl B
TeueHHe t=1 Mc ycTaHaBIMBaeTcs cuia Toka [=3
A. Haittu cpemgntoro IJIC uuaykuuun <&i>,
BO3HHKAOIICH HAa BTOPUYHOM 0OMOTKE.

118 MB

Maruautaeiii motok ®=40 MBO6 mnpoHu3bIBaeT
3aMKHYTBI  KOHTYp. OmpenenuTs cpenHee
3raueHue DJ]C naayKun <&i>, BO3HUKAIOIICH B
KOHTYpE, €CJIH MATHUTHBII IIOTOK U3MEHHUTCS 110
HyJs 38 BpeMst At=2 Mc.

20B

Ilo karymke wusHayktuBHOCTBIO L=0,03 ™mIH
teueT Tok [=0,6 A. Tlpu pasMblKaHUU LENU CHIIA
TOKa W3MEHSETCSd NPaKTHUYECKH 10 Hyls 3a
Bpems At=120 mkc. Onpenenuts cpennioro IC
CAMOMHAYKITNH <&i>, BOSHUKAIONIYIO B KOHTYpE.

9,6 MB

IlepeMeHHBIH TOK. DIEKT

pOMarHUTHBIE KOJICOaHMsI

Konnencatop emxoctu C  3apspkaerca 10
HanpsbkeHUsT Ug M 3aMBIKAaeTCsl Ha KaTYIIKy C
nHAyKTUBHOCTBIO L. Uemy paBHa amiuiutyna
Im cHITBI TOKA B 00pa3oBaBIIeMcst kojeOaTeTbHOM
KOHTYpe? AKTHBHBIM CONPOTHUBJICHHEM KOHTYpa
peHeOpeyb.

Uo(C/L)%®

CocraBiieHa
mapajuieIbHO
COTIPOTHBIICHHUS,
Ilenp coemuHeHa
MIEPEMEHHOTO HaIPsDKEHUS, aMILTUTYIa
KojncOaHWii  HANPSDKEHUS B OIBITE  HE
n3mensiercs. Kak Oyner M3MEHAThCS aMILTUTyaa
kojeOaHWi CWIBl TOKa B OOmEel menu mpu
YBEJIMYCHUH YaCTOThI KOJICOAHMI HAPSHKECHHS,
HauuHas ¢ Hyns?

LEenb u3
aKTHUBHOTO

W KaTylIKH.
reHeparopa

QJICKTpUYCCKasd
COCIMHCHHBIX
KOHJCHCATOopa

C  BBIXOAOM

1. He OyaeT U3MEHSThCS

2. OyneT TMHEWHO BO3pAacTaTh C YaCTOTOH OT HYJIS

3. Oy#eT JIMHEHHO YOBIBaTh C YACTOTOM OT HEKOTOPOTO
Ha4aJbHOTO 3HAUYCHMS

4. Oymer cHayaja BO3pacTaTh C YacTOTOM OT HYJ,
JIOCTUT'HET MaKCHMaJIbHOTO 3HA4yeHWs, 3areM Oyjer
yOBbIBaTH

5. Oymer cHayajga YObIBAaTb C 4acToTOii oOT
HEKOTOPOr0 HAYaJIbHOrO 3HAYeHHs, AOCTUTHET
MMHUMAJbHOTO 3HaYeHHUs, 3aTeM OyaeT BO3pacTarh
6. OyzeT KoyiebaTbes Mo 3aKOHY CHHYCA HITH KOCUHYCa
7. IpaBUJIbHBIN OTBET HE NMPUBEJICH

Ha 3axuMpl 1lemd  momaeTcs TNIEPEMEHHOE

10 A, 1 kB

HanpspKEHUE ¢ AeWCTBYIOIKM 3HayeHnem U=220
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YUPEXKAEHUE BBICIIETO 00pa30BaHUs
«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)
dusnueckuil paKyasTeT
Kagenpa obreii u Teoperndeckoit pu3nku
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Bepcus noxymenra - 1 cTp. 16 IlepBblii 3Kx3eMILIIP KOITS Ne

B wu wacroroi v=50 TI'm. AxTHBHOE
comporuBieHne nen R=22 OM, HHIYKTHBHOCTb
L=318 m[H. EmMKocTs memm monmbmpaercs Tak,
9TOOBI TIOKa3aHHE BOJBTMETPA, BKIOUCHHOTO
MapajuieIbHO KaTYIIKe WHIYKTHBHOCTH, CTallo
MaKcUMaJbHbIM. HaliTu moka3aHus BOJBTMETpa
U u amnepmerpa [ B atux ycnousx. IlomHbiM
COMPOTHUBICHHEM aMIICPMETPa U OTBETBICHUECM
TOKA B IICMb BOJBTMETPa MOXKHO MTPEHEOPCUb.

4 Cuma TokKa B  KojecOaredpbHOM  KOHTYpe | 1 Mxd
usMensiercs mo 3akodny 1 =10sin(1000t) A.
WupyktuBHOCT KOHTypa 1 T'H. Haiimure
€MKOCTh KOHJICHCATOPA.

5 AxTHBHOE  compoTHBIeHHEe  KonebarenpHOTrO | 0,15 MBT
koHTypa R=0,33 OmM. Kakyro wmomHuocts P
MOTPEOIAeT KOHTYP NpH MHOANCPKaHWHM B HEM
He3aTyXaloIMUX KoyleOaHUH C aMIUTUTYION CHIIBI
ToKa [m=30 MA?

3.2.3 ba3a KOHTPOJBHBIX 33JJaHUI JIJI1 OUEHKHU BBICOKOTO YPOBHS

dopmynupoBKa Bompoca BapuanTs! oTBeTOB

HaHpﬂ)I(éHHOCTL T10JI1 CUCTCMbI TOUCYHBIX 3apA10B

1 ITonoxurensubli  Toyeunslt 3apsg S50 MkKu | 4,5 kB/m
HaxXOJHUTCS Ha IUIOCKOCTH Xy B TOYKE C paauyc-
BEKTOpOM To = 21 + 3j, rae 1 1 j — OpThI ocel X U
y. Haiitu Moaynep BeKTOpa HaIpsSKEHHOCTH
anmekTpudyeckoro mons E B Touke ¢ pagmyc-
BeKTOpoM 1 = 8i - 5j. 311ech Io U I B METpax.

2 Tonkoe nonykonbio pagauyca R = 20 cm 3apsokero | 100 B/m
paBHOMepHO 3apsiiom q = 0,70 uKn. Haiitu
MOJIYJIb BEKTOpa HAMPSHKEHHOCTH BIICKTPUICCKOTO
0JIsl B IEHTPE KPUBU3HBI 3TOTO MOIYKOJIBIIA.

3 HanpsoxeHHOCTB nekTpudeckoro mons 3aBucuT | 12,56Ra
TOJIBKO OT KOOP/MHAT X M y 10 3akoHy E = a (xi +
yj)/(x?+ y?), Tae a — NOCTOsAHHAS, i U j — OpPTHI
oceif X u y. Haiitn morok Bektopa E gepes chepy
paauyca R ¢ IeHTpoM B Hayasie KOOPANHAT.

4 ToHkoe NpOBOJIOYHOE KONBLO paamyca r umeer | 50,1 H
JNMEKTpUYecKuii  3apsny . KakoBo  Oymer
[IpUpAIICHUE CWIIbI, PACTATMBAIOUIEN ITPOBOJIOKY,
€CIIM B LICHTP KOJIbLIA [IOMECTUTh TOYEUYHBIN 3apsi]
Qo?

5 JlBe nnuHHBIE TNapajuieNbHble Ipyr Apyry HUTH | 39,9447 B/m
pPaBHOMEPHO 3apsDKeHBbl TaK, 4YTO Ha EIUHUILY
JUIMHBI KaXXI0W W3 HUX mpuxomutcs 3apsn 0,5
MKKi/M. PaccrosHue Mexay HHUTSIMH paBHO 45
CM. Haiitu MAaKCUMaJbHOE 3HAUYEHHE
HanpsOKEHHOCTH — DIIEKTPUYECKOro  Mmoyii B

IIJIOCKOCTH CUMMCTPUUN

3TOH

CHCTEMBI,
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MHWHOBPHAYKH POCCHUU
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KOITS Ne

| pacnonoxeHHoi MeXIy HHUTSIMH.

[ToTeHmuan monst CHCTEMbI TOUSTHBIX 3apsa0B

Haiitu noreHuman ¢ Ha Kparm TOHKOIO JHCKA
paguyca 20 cM, O KOTOPOMY pPaBHOMEPHO
pacnpenencH 3apsin c MOBEPXHOCTHOM
wioTHOCTHIO 0,25 MKKi/M2.

1,798 kB

Haiitu MOTEHLIHAT u HaNpsHKEHHOCTh
JNIEKTPUYECKOTO TIONIST B LEHTpe Moiycdepsl
panuyca R, 3apsbkeHHONM — paBHOMEpPHO C
MOBEPXHOCTHOMN IUIOTHOCTHIO G.

6R/(220)

3apsan q pacrhpeneieH paBHOMEpPHO MO 00bemMy
mapa paauyca R. Ilosmaras auanekTpudeckyro
MIPOHUIIAEMOCTh BCIOAY PaBHOM €IWHMUIIE, HAWTU
MOTEHIMAJ B IIEHTpe 1apa

3q/(87Reo)

[lorennman monst B HEKOTOpoW  obmactu
IPOCTPAHCTBA 3aBHCHT TOJNBKO OT KOOPIOHHATHI X
kak @ = -ax’+ b, rme a u b — HekoTOpHBIE
nocrosiHHble. HaiiTn pacnpeneneHue 0ObEMHOTO
3apspga p (X).

6g0ax

[oTeHuman mons BHYTPH 3apsHKCHHOTO Iapa
3aBHCHUT TOJBKO OT PACCTOSHHMSA JI0 €ro LEHTpa 1o
3aKkoHy @ = ar’+ b, r1e a U b — IOCTOSHHBIE.
Haittu pacnpenenenue o6seMHOro 3apsaga p (r)
BHYTpHU 11apa.

-6agp

DJIeKTpUUecKoe NoJe 3apsHKeHHbIX Tell

Toueunsrit 3apsn 100 MmxKn Haxogurcs Ha
paccrosHun 15 MA  or  6e3rpaHHYHOU
npoBOAsiIel  IiockocTH.  Kakywo — paboty
HEOOXOZIMMO  COBEPILINTb, 4YTOOBI  MEIUICHHO
yAaIUTh 3TOT 3apsiZi HAa OdYeHb OoJbIIOe
paccTOsIHUE OT IIOCKOCTH?

1,5 k/l:x

Haiitn noreHuman He3aps>KEHHOW NpPOBOASIIEH
ctepbl, BHE KOTOPOW Ha PacCTOSHHH 3 CM OT €e
LEHTPa HaxoauTCs ToueuHbii 3apsia 0,5 MK

15 kB

Haiitu ANMEKTPHUUECKYIO CHITY, KOTOPYIO
UCIIBITBIBACT 3apsij], MPHUXOJSIIUNACS HAa CAUHHILY
MOBEPXHOCTH MPOU3BOJBHOIO MPOBOJHUKA, €CIIH
MOBEPXHOCTHAsI TUJIOTHOCTh 3apsAna paBHa 46
MiKn/m?.

120 H/m?

Merannuyeckuid mapuk paguyca R = 1,5 cm
umeer 3apan q = 10 mxKn. Haittu momyns BekTopa
Pe3yNBTUPYIOIIEH CHIIBI, KOTOpas IEHCTBYeT Ha
3apsA, PACTOJIOKCHHBIA Ha OIHOM IOJOBUHE
HIapHKA.

500 H

JlBa  OnMHAKOBBIX HEOOJIBIIMX  OJHOMMEHHO
3apsHKEHHBIX [Iapuka TO/IBEIICHBI Ha
M30JIMPYIOUIMX HUTSAX PAaBHOW JUIMHBI K OJHOM
Touke. Ilpu 3amomHeHHMH OKpyXawoolEel cpensl
KEPOCHHOM  yTOJ  PACXOXKACHUS HUTEH He
n3MeHwics.  Halith  miioTHOCTE  Marepuana
IAPHKOB.

1600 kr/m®

DIEKTPOEMKOCTD. DHEPTHS AIEKTPUIESCKOTO TOJISI.

1

| JlBa IIMHHBIX MPSMBIX MPOBOAA C OJUHAKOBBIM | 7,147 102 ®/m
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paarycoM cedeHHsi | MM pacrosioXKeHBI B BO3IyXE
MapajuleNIbHO ApYT IpyTy. PaccTostHMe MEXIy HX
ocsiMu paBHO 50 MM. HailTu B3aMMHYyI0 €MKOCTb
MPOBOJOB HA CAMHUILY HX JJIHHBI

2 Haiitu eMKOCTb CHCTEMBI U3 IBYX OJMHAKOBBIX
METAJUTMYECKUX MIApUKOB paguyca a, pacCTOSHHE
MEXAy LEHTpaMH KOTOpbIX b, mpuuem b >> a.
CucrtemMa HaxOOUTCA B OJHOPOJHOM IHAJIEKTPHUKE
C IPOHMIIAEMOCTBIO E.

27meoa

3 Onpenenutb eMKOCTh CUCTEMBI, KOTOpas COCTOUT
W3 METaJUVIMYeCKOro IIapuKa pajguyca a H
Oe3rpaHU4HON MPOBOJALLIEH IUIOCKOCTH,
OTCTOSIIIEH OT IEHTpa IIaphKa Ha paccTOSHHUE I,
ecimn | >> a.

47eoa

4 B nekotopoii uenu umeercs ydactok AB ¢ 3.1.c.
ucrounnka & = 10 B, xonmencaropamu C;= 1,0
MK®, C1= 2,0 Mk® U pa3HOCTh MNOTEHIHAJIOB
oA — ¢ = 5,0 B. HaliTu HanpspkeHUe Ha KaKIoM
KOHJIEHCATOPE.

10B,5B

5 Konpnencarop emxoctu C1= 1,0 Mx®, 3apsoKeHHBIN
no Hampspkenuss U = 110 B, nogxirounnu
napajulelbHO K KOHIIAM CHUCTEMBI M3 JIBYX
MOCIIEI0OBATENIbHO COEIMHEHHBIX HE3apsHKEHHBIX
KOHJICHCAaTOPOB, €MKOCTH KOTOphIX Cz = 2,0 MkD
u C3 = 3,0 mx®. Kaxkoit 3apsa npoTeyeT Ipu 3TOM
110 COSTMHUTEIBHBIM IIPOBOAAM?

60 mxKa

6 Konnencarop €MKOCTHU Cy= 1,0 MKD,
TPEABAPUTEIBHO 3apsDKCHHBIN 10 HampspkeHus U
= 300 B, DOIKIIOUMIM MapalieNbHO K
He3apsHKCHHOMY KoHzeHcartopy emkoctu Co = 2,0
Mk®. HaiiTu npupalieHue  3IEKTPUUYECKOU
SHEPTHU 3TOH CUCTEMBI K MOMEHTY YCTaHOBIICHHS
paBHOBECHSI.

-0,03 [k

7 Toueunsrit 3apsang q = 3,0 mxKn Haxomutes B
[EHTpe INApOBOTO  CJIOS M3  OJHOPOIHOTO
M30TPOITHOTO TUIJIEKTPHKA C MPOHHUIIAEMOCTBIO €
= 3,0. Buyrpenauii paguyc cios a = 250 mwm,
BHEITHUH b = 500 MM. Haiitu
JNEKTPOCTATHUECKYIO SHEPTHIO, 3aKIIIOUYCHHYIO B
JIIICKTPHUUECKOM CIIO€.

27 mJlx

8 ITnockuit KOHJIEHCATOP ONMYCTHJIN B
TOPU3OHTAIbHOM TIOJIOXEHHH B BOAY, KOTOpas
3aIOJIHUJIA 3a30p MEXIy IUIaCTHHAMHU mupHuHON d
1,0 mMm. 3areM KOHJEHCATOp MOAKIIOYWIA K
nocrossHHOMy Hampspkenuto U = 500 B. Haiitu
TpHpanieHne TaBICHUS BOABI B 3a30pe€.

7 xlla

IToCTOSIHHBIN IEKTPUUECKUHN TOK

1 JIMMHHBIIT ~ paBHOMEPHO 3apsKEHHBIN o
MOBEPXHOCTH IUJIMHJIP paguycoM cedeHus a = 1,0
CM JIBUXKETCSI C MOCTOSTHHOW CKOpOocThi0 v = 10
M/C  BOOJNH CBoed ocu. HampskeHHOCTH
SNMEKTPUYECKOTO  TONA  HENOCPEICTBEHHO Y
noBepxHoctn ImwmHApa E = 0,9 xB/cm. Yemy

0,5 MmxA
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paBeH COOTBETCTBYIOLIMN KOHBEKLMOHHBIN TOK,
T.e. TOK, OOYCIOBICHHBIH  MEXaHHIECKUM
nepeHocoM 3apsia’?

3azop MEXTY IJIACTHHAMH IIOCKOTO
KOHZICHCATOpa 3alloJIHCH HEOTHOPOTHOH ci1abo
MPOBOJALIEH CpENoH, yAelbHas MPOBOJUMOCTD
KOTOpOH H3MEHSIETCS B HamnpaBJIeHUH,
MEPIEeHIUKYASIPHOM K IJIACTHHAM, TIO JUHEHHOMY
3akoHy oT 61= 1,0 nCm/M 10 c2= 2,0 nCm/m.
Inomans kaxmol miacTHHEL S = 230 cM?
mmpuHa 3azopa d = 2,0 mm. Haiitu Tok uepes
KOHJIeHcaTop npH HanpsbkeHuu Ha HeM U = 300 B.

510°A

Amnepmerp u BOJIETMETP MOJKITIOYHIIN
mocienoBaTeibHO K Oarapee ¢ 3.a.c. & = 6,0 B.
Ecmn mapamnensHO  BONBTMETPY IMOIKIIOYUTH
HEKOTOPOE  CONPOTHBICHHE, TO  IIOKa3aHHE
BOJIBTMETpPA yMeHbIIaeTcss B 1 = 2,0 pasa, a
MOKAa3aHUE aMIepMeTpa BO CTOJBKO XK€ pa3
yBenuuuBaeTcs. HailTu nokasaHue BOJIBTMETPA
nocJyie MOJKIIOYSHUS] CONPOTHUBICHUS.

2B

Karymika pamuyca r = 25 cm, comepxamias 1 = 500
M TOHKOTO MEJIHOTO TIPOBOJa, Bpallaercsa ¢
yIIIoBO# ckopocThio @ = 300 paja/c BOKpYr cBoeit
ocu. Yepes CKONB3SMIME KOHTAKTHI KaTyIlKa
MOAKITIOYCHA K OaJUTHCTHYECKOMY TaJIbBaHOMETDY.
Obmee comporuBieHue Bcei memm R = 21 Owm.
Haiitu ynenbHbIi 3apsi HOCUTENEH TOKa B MEAH,
eCIM TIpH PE3KOM 3aTOPMaKUBAHHH KATYIIKH
yepes rajpBaHoMeTp npoxoaun 3apsia q = 10 uKi.

1,8 10 Ku/kr

Konnencarop émkocthto C =1 MK® noakio4éH
nocJyeqoBaresibHo ¢ pesucropom R =2 MOwm k
HCTOYHHUKY C JEKTpoABIXKymIel cuioil E = 3 B.
Onpenenure paboTy, COBEpPIIAEMYI0 HCTOUHUKOM
IIPH 3apsiIKe KOHJICHCATOPa.

9 miJlx

MarauTtHoe 1moJjie CTallMOHAPHOTO TOKA B BaKyyMe

HaiiTu MHIyKIMIO MarHMTHOTO IOJIA B IIEHTPE
KOHTYpPa, UMEIOIIETO BUJ IPSIMOYTONbHUKA, €CIH
ero guaroHanmb d = 16 cM, yroam Mexmy
JquaroHasssMu @ = 30° u Tok B KoHType [ = 5,0 A.

0,1 mTa

OdyeHb IIMHHBIA NPOBOJHUK ¢ TokoM [ = 5,0 A
W30THYT B QopMe mpsaMmoro yriaa. Haiitu
WHIYKIMIO MarHUTHOTO MOJS B TOYKE, KOTOpas
OTCTOUT OT IDIOCKOCTH MPOBOAHUKA Ha | =35 cM u
HAXOJUTCSl Ha MEPHEHIUKYISpe K MPOBOJAHHUKAM,
MPOXOJSAIIEM Yepe3 TOUKY U3ruoa.

2.4 mxTn

Nwmeetcs konbleBoil coleHOUA MNPSIMOYTOJIBHOIO
cedeHus. HaliTu MarHUTHBI IHOTOK 4YeEpe3 3TO
ceuyeHue, eciim Tok B oomotke I = 1,7 A, monHoe
ypcao BuTkoB N = 1000, OoTHOIIICHHE BHEIIHETO
JIraMeTpa K BHyTpeHHeMy N = 1,6 u Tommmaa h =
5,0 cm.

8 MxB0

Ha >xeme3HoM cepaeuHnke B BHIE TOpa CO
cpenHuM paguycoMm R = 250 mm umeetcst oOMOTKa

3700
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¢ o6mum grcnom BuTKoB N = 1000. B cepneunmke
cIeTaHa MOIepedHasl mpope3pb mupuHoi b = 1,00
mMm. Ilpu Toke I = 0,85 A uepe3 0OOMOTKY
MHAYKLIMS MarHUTHOTO noJs B 3a3ope B = 0,75 T.
[Ipenebperas paccestHueM MarHWTHOTO ITOTOKa Ha
Kpasx 3a30pa, HAalTH MarHUTHYIO NPOHUIIAEMOCTb
JKeJle3a B 9TUX YCIOBUSX.

5 Haiitu monBu»kHOCTH 31eKTpoHOB NpoBogumoctu | 0,01
B MEIHOM IIPOBOJHHUKE, €CIM MpPU H3MEPECHUH
a¢dexra Xoma B MArHUTHOM I10JIe€ C MHAYKIHMEH
B = 100 MT HampsyKEHHOCTh MOIEPEYHOTO
JNEKTPUUYECKOTO TIONS Y MAAHHOTO MPOBOJHHKA
okazamacb B 1 = 1000 pa3 wmeHblIe
HAIPSHKEHHOCTH TPOAOJIBHOTO  AIEKTPHIECKOTO
OIS

SHCKTPOMaFHI/ITHaﬂ WHAYKOWA

1 | Mexny momocaMu 3iekTpoMarauta Haxomurtes | 0,5 Ta
HeOOoNpIasl KaTyIlKa, OCh KOTOPOIl COBMamaeT c
HampaBlieHWeM  MarHuTHoro moiyisa.  [lnomans
TIOTIEPEYHOTO CeueHHUs KaTymku S = 3,0 MM2, uncio
ButkoB N = 60. IIpu moBopote karymku Ha 180°
BOKpYT €€ JHMaMeTpa uepe3 MOJKIIOYEHHBIN K Hel
OaTUCTHYECKHI TalbBAaHOMETp MPOTEKAET 3apsj q
= 4,5 mxKn. HaiitTu Monynab BeKTOpa HHIYKITUH
MarHMTHOTO HOJS MEXAY MOJI0CAMU, €CIH MOJIHOE
CONPOTHUBJIEHHUE dneKkTpudeckor nenu R =40 Om.

2 | MarHuTHBI TIOTOK, TPOHM3BIBAIOIINI KOHTYD, | 1 B
yObBaeT 3a 1 Mc 3 1o 2 MBO6 1o muHEHHOMY 3aKOHY.
Haiigute 3,4,c. ”HIYKLIUHU B KOHTYpE.

3 | [I-o0pa3HbIii IPOBOAHUK HaXoguTcs B omHopomHoM | 0,012 B
MarHUTHOM TI0JI€, TIEPIICHINKYIISIPHOM K TUIOCKOCTH
MPOBOAHMAKA W W3MEHSIOMIEMCS BO BpPEMEHH CO
ckopocteio B = 0,10 T/c. Bnoap mnapansenbHbIX
CTOPOH 3TOr0 IMPOBOJHMKA TEpeMelalT 0e3
HAYaJIbHOW CKOPOCTH IPOBOJHHUK-TIEPEMBIUKY C
yckopenueM w = 10 cm/c?. Jlnuna nepembruku 1 =
20 cM. Haiitu 3. 1. ¢. MHIYKIIUN B KOHTYpe uepes t =
2,0 ¢ mocie Havyasia mepeMeIeHus, €Ciiu B MOMEHT t
= 0 miomags KOHTYpa W HWHAYKIUS MarHATHOTO
MOJsl paBHBl HYNMIO. MHAYKTUBHOCTBIO KOHTYpa

npeHeOpeyb.

4 | Karymka wHayktuBHoctn L = 2,0 Mx[T u | 3 mx/lx
conporunenuss R = 1,0 Om mnoxkioueHa K
MCTOYHUKY TIOCTOSHHOM 3. n. c¢. & = 3,0 B.

[TapamrensHO KaTyIIKe BKIIFOUEHO COIMPOTHBICHHE
Ro= 2,0 OMm. HaifTu koiu4ecTBO Teria, KOTOpOe
BBIACIIUTCA B KaTYIIKE IMMOCJIC Pa3MBIKaHUA KITHOYa K.
BryTtpennee COIIPOTUBIIEHUE HCTOYHHUKA
peHeOpeKUMO MaIo.

5 | Ha jgmuHHBIA mpsMoil  coneHowpa, wuMeromui | 0,196 A
nuameTp cedennst d = 5 cM u comepkantuii n = 20
BUTKOB Ha OJMH CAaHTHUMETP AJUHBI, IJIOTHO HAJET
KpPYTrOBOM BUTOK M3 MEIHOIO MPOBOJIA CEYEHUEM S =
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1,0 mm2. HaiiTi TOK B BUTKE, €CIM TOK B OOMOTKE
COJICHOWJIAa YBEITMYHBAIOT C MMOCTOSTHHOW CKOPOCTEIO
=100 A/c. UHAYKTUBHOCTBIO BUTKA PpEeHEOPEyb.

DJeKTpOMarHuTHEIE KoeOanus. IlepeMeHHBIN TOK

1 | KonebarenpHBIA KOHTYP COCTOMT M3 KOHAEHcartopa | 5
emkoctu C = 40 wMx® w Karymkum ¢
uHAyKTUBHOCTRIO L = 2,0 M[T U axkTUBHBIM
conporupnenueM R = 10 Om. Haiitu oTHOIIECHHE
SHEPIMM MATHHUTHOTO TOJsl KATyIIKA K JHEPTrUU
9NEKTPUYECKOTO TOJSl KOHIEHCATOpa B MOMEHT
MaKCHMyMa TOKa.

2 | B kontype, mooOporHOocTh KOTOporo Q = 50 wu | 1,003 mc
coOcTBeHHas YacToTa Komebamwit vo= 5,5 kI,
BO30yXKmaloTCs 3aTyxaromime Koiebanus. Yepes
CKOJIBKO BPEMEHH JHEPTHs, 3aIlaceHHasi B KOHTYpE,
ymeHblnTes B M = 2,0 paza?

3 | Comenonn c¢ wHmyktuBHOCTRIO L = 7 M[ u | 2 kI'np
aKTUBHBIM  compotuBienueM R = 44 Owm
TMOAKITIOYMIIA CHadajda K HCTOYHHUKY ITOCTOSTHHOTO
HanpsokeHuss  Up, a 3areM K  TeHeparopy
CHHYCOUJAILHOTO HAMPSOHKEHUS C JACUCTBYIOIIUM
3HaueHueM U = Uo. [Ipu xakoil yactore reHeparopa
MOIIHOCTB, IOTPeOIsieMas COJICHOUIOM, Oy/IET B 1| =
5,0 paza MeHblIIIe, YeM B NepBOM cirydae?

4 | Karymka c¢ wuHayktuBHocteto L = 0,70 T’ u | 199,8 Om, 110,1 Bt
aKTHBHBIM comlpoTuBieHueM r = 20 OMm coeauHeHa

nocCJaCaA0BaTCIbHO C 6€3BIH,I[yKL[I/IOHHLIM
COIIPOTHUBJICHUEM R, 1 MCXKAY KOHIAMU JTOH e
MMPUIIOKEHO MEPEMECHHOC HaIpAKECHUE C

nerctByromuM 3HaueHneM U = 220 B u yactoroit ®
= 314 pan/c. Ilpu kakoM 3HaYEHUH COTPOTHUBIICHUIL
R B memm Oyger BBIACNATBCI MaKCHMallbHAs
TeIJI0Basi MOIMHOCTH? Yemy oHa paBHa?

5 | Ha ckombko mpoleHTOB oTinuaeTcs 4vactora o | 0,5%
CBOOOJHBIX KOJeOaHHi KOHTYpa ¢ J0OpPOTHOCTHIO Q
= 5,0 OT COOCTBEHHO YaCTOTEI Mo KOJIEOAaHMIA 3TOrO
KOHTypa?

3.2.4 KoHTpOJBHBIE BOMPOCHI

1. Dnexkrpuueckue 3apsaapl. JJUCKpETHOCTD ANEKTPUUECKUX 3apsSA0B. 3aKOH COXPaHEHUS
3apsja.

2. 3akon Kynona. [ToneBast TpakTOBKa B3auMOIEUCTBUS 3aps10B. HanpsikeHHOCTD
anexTpuaeckoro nosst. [lone Touednoro 3apsiia. Beraucienne HampssKeHHOCTH OIS OT
MIPOU3BOJIBHOTO pacipeiesIeHus 3apsJi0B.

3. Ilorok Bektopa. Teopema ["aycca.

4. IlpumeHeHue MHTErpaIbHOM TeopeMbl [aycca g HaXOXKACHUS HAPSHKEHHOCTH IO,
CO371aBa€MOT0 3apsHKEHHBIMU Tes1aMu. [Ipumepsl.

5. Pabora cuit aeKTpU4ecKoro Mmosisl Py nmepemMenieHnu 3apsaa. [loTeHnuanpHas SHeprus,
noteHuuai. [loreHnnan nomist ToueuHOro 3apsaa.
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6. Beruncienue noTeHnuana 1nojisi CHCTEMbl TOYEUHBIX 3apsiI0B C IPOU3BOJIBHBIM
pacnpeznenenueM 3apsana. Cea3p NOTEHIMANIA C HATPSHKEHHOCTBIO MOJIS.

7. IIpOBOJHUKY U TUANEKTPUKU. [IpOBOJHUKH B 2JIEKTPUUIECKOM IIOJIE.

8. DNeKTpoeMKOCTh TpoBOHUKA. KOHIeHCaTOphl. Brrunciienne eMKOCTH IUI0CKOTO
KOHJICHCATopa.

9. DHeprus snekTpuyeckoro nois. OobeMHast IJI0THOCTh 3HEPTUH JIEKTPUUECKOTO M0JIs B
IIPOCTPAHCTBE.

10. Onexrpuveckuii qumnoib. [lone qumoss.

11. DHeprust B3auMOJECHCTBUS U0 C BHEIIHUM NojieM. CHIIbl U MOMEHT CHUJI, ICHCTBYIOIIME
Ha JIAIIOJIb BO BHEILIHEM IIOJIE.

12. Quanexrpuku. [lonspusanus 1uaniekTpukos. BekTop noyispu3oBaHHOCTH.

13. [Tone BHyTpu ausnexTpuka. CBOOOIHbBIE U CBA3aHHBIE 3aps/Ibl. CBA3b CBSI3aHHBIX 3aps/I0B C
BEKTOPOM IOJIIPU30BaHHOCTH.

14. BexTop 31n€KTpUYECKOi HHAYKIMH, €ro cBoWcTBa. OTHOCHUTENbHAS JTUIEKTPUIECKAs]
IpoHHUIaeMOCTh. DU3NYECKHI CMBICI. BpIuncienne mois B IU3JIEKTPUKE.

15. IloBeneHre BEKTOPOB HAIPSKEHHOCTH U AJIEKTPUYECKON MHAYKLIMU Ha TPAHULIE pa3zesa
JIBYX JIUAJIEKTPUKOB.

16. CerHeTodneKTpUKH, bE30TIEKTPUKH, IEKTPETHI.

17. Dnexrpuyeckuii Tok. Cuia Toka. BeKTOp CHIIbI TUIOTHOCTH TOKA. YpaBHEHUE
HenpepbeIBHOCTU. 3akoH OMa u [xoyis- JIeHna.

18. DnexrponBmwkytas cuia (2./0.C.) 3akon Oma 15t 3aMKHYTOH TSN,

19. Pacuer neneit nmocrossuaoro Toka. [Ipasuno Kupxroda. [Tpumep.

20. MarnuTHoOe 1nosie B Bakyyme. Bzaumoneiictsue Tokos. [loneBas TpakToBka
B3aMMOJIEUCTBHS TOKOB.

21. Cuna Amnepa. Cuiia, 1efCTBYIOIIAs Ha IBUXKYILYIOCS 3apsDKEHHYIO YaCTUIy B MArHUTHOM
ToJIe.

22. 3akoH buo-Capapa. MarautHoe nosje JBUXKYIIEHCs 3apssKeHHOW YacTUIIBI.

23. BpIlUMCIUTh MarHUTHYIO MHAYKLINIO OT KOHEYHOTO JTMHEWHOTO MPOBOAHUKA C TOKOM.

24. BpIYMCIUTh MAarHUTHYIO UHAYKLIHIO OT BUTKA C TOKOM.

25. TeopeMa 0 IMPKYJIALUU BEKTOpPa MATHUTHOM MHAYKIMH. (3aKOH MOJIHOTO TOKA).

26. IlpuMeHeHue 3aK0Ha OJTHOTO TOKA JUIsl HAX0XKIEHUSI MAarHUTHOTO 0J1sl TOKOB. [Ipumepsl.
27. PaboTa cua MarHUTHOTO TOJIS IPU IIepeMENICHUH TPOBOAHMUKA C TOKOM U KOHTYpa C TOKOM
B MarHUTHOM II0JIE.

28. SIBnenue anekrpomarauTHON HAYKIMU. J.J1.C. anekrpomarauTHON nHAYKIKHU. [IpaBuio
Jlenua.

29. SIBnenue caMouHAYKUMU. VHIYKTUBHOCTH KOHTYpa. IHAYKTUBHOCTh O€CKOHEUHO
JUTMHHOTO COJICHOW/IA.

30. SIBneHue B3aMMHOM MHAYKIMHU. B3anMHas HHIYKTUBHOCTD.

31. DHeprus MarHUTHOTO TOJISI O€CKOHEYHO-UTMHHOTO cojieHonaa. OObeMHast INTIOTHOCTh
SHEPruM MarHUTHOrO noJs. Jlokanuzanus sHEpPrui MarHUTHOT'O TOJISI B IPOCTPAHCTBE.

32. MaruuTHO€ 1oJie B BeniecTne. Jlua u mapamarnetnku. HamarHn4eHHOCTh MarHeTHKa.
BekTop HaMarHMYEHHOCTH.

33. Monekynsipubie TOKU. CBS3b BEKTOPAa HAMArHUYEHHOCTH C MOJIEKYISIPHBIMU TOKAMH.

34. BexTop HaNps»KEHHOCTH MarHUTHOTO MOJIS U €ro cBolcTBa. OTHOCHUTEIbHAS MATHUTHAS
MIPOHUIIAEMOCTh. DU3NYECKHI CMBICIT.
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35. TloBeneHue BEKTOPOB MAarHMTHOM MHIYKUIMM W HANPsHXKEHHOCTH Ha TpaHMIE pasfena
MarHeTHUKOB.

36. ®eppomarHeTuku. AHTH()EPPOMATHETHKH.

37. Tok cmenieHusl. 3aKOH MOJHOTO TOKA C YYETOM TOKA CMEIICHUS.

38. YpaBuenune MaxkcBeria B iuddepeHnnanbHoi u HHTErpaibHOM (hopme.

39. KBazucranuonapasie Tokd. Pacder neneit nepemenroro Toka. CBoOoHbIE KOeOaHMs B
UJCATBHOM KOJIeOaTeTbHOM KOHTYpE.

40. CoboaHbIC KOJICOAHUS B peabHOM KOJIe0aTeIbHOM KOHTYpE.

41. BemyxaeHnnblie kosiebanus. [TomydnTs BeIpaxeHue sl TOKa B KOHType. BekTopHas
JirarpaMMa HamnpsiKEeHUH.

42. BeinyxieHHbIe KosieOanus. SIBJeHne pe3oHaHca.

4. IIOPSIIOK ITPOBEJEHMSI M KPUTEPUN OLEHNBAHUSI
IMPOMEXYTOYHOU ATTECTAIIUU

4.1. Tlopsinok nmpoBeaeHNs MPOMEKYTOYHOMH aTTeCTAIUN

Bormnpocsr nmonbupatorcs u3 6a3bl JaHHBIX BOIPOCOB U 3aj1a4. KolnyecTBO 3aaBaeMbIX
CTYIIEHTY Ha 3JIEKTPOHHOM PK3aMEHE BOMPOCOB pelIaeT JEKTOP, YUTAIOIIHIA JaHHBINA KypC.

[IponomxuTenbHOCT 3K3aMeHa coctasisieT 60-90 MUHYT.

Baxxno, 4ro mociie BBeAECHMsS OTBETa HAa MOCIEAHHI BOMPOC TecTa U (HOpMaIbHOTO
IIOJIBEJICHNs KOMIIBIOTEPHOM IIPOrpAMMOM pe3yJIbTaTOB TECTHUPOBAHMs, IIPEIONABATEIb
00CYXJIaeT M 337a€T JOMOJHUTEIbHBIE BOIPOCHI CTYACHTY 110 MOBOAY TOrO MJIM MHOTO OTBETA.
[Io wuroram Takoro cobeceqoBaHUs TNPENOJABATENb OINpPEAETsSeT YPOBEHb OCBOEHUS
IPOBEPSAEMBIX KOMIIETEHIIUI U BBICTABISIET COOTBETCTBYIOIIYIO OLIEHKY.

4.2. Kpurepuu onleHUBAHUS MPOMEKYTOYHOMH aTTeCTAIUM N0 BUAAM
OLIEHOYHBIX CPeJCTB.

OT1au4Ho Xopomio YnosiersopuresbHo | HeynoBiierBoputebHO
BrIcoknii ypoBeHb Cpennuii ypoBeHb ba30BbIil ypOBEHB Henocrarounsrii
OCBOCHHS OCBOCHHS YPOBEHb OCBOCHHMS YPOBEHb OCBOCHHUS
MIPOBEPSIEMBIX MIPOBEPSIEMBIX MIPOBEPSIEMBIX MIPOBEPSIEMBIX
KOMIICTEHITU I KOMIIETEHITU M KOMIIETEHITU M KOMIIETEHITU I
OO6yuaroruiics OOyuaromuiics OOyuaromuiics 3HaKoM | OOydaromuiicss He 3HAET
OTJIMYHO 3HAET | XOPOLIO 3HAET|C MaTepHalioM, BJIAJEET | OCHOBHBIX  IOJIOKEHH
Marepuall, yYMEET |MaTepuall, YMEET | 10CTaTOYHBIM JUTs1 | BOTIpOCa, HE
aHAJIM3UPOBATh  TEKCT | aHAJIM3UPOBATH BBICKA3bIBAHUS OPUEHTHUPYETCS B
3aJJaHul U |TeKCT 3aJaHUil ¥ |TEPMUHOJIOTHEH. OCHOBHBIX MOHATHUSX,
apryMEHTUPOBAHO aprymeHTupoBano | OOyuaromuiics W3JlaraeT marepuanl ¢
H3JIOXKUTb CBOM OTBET, | U3JI0KUTh CBOI1 | JOITyCKaeT TPyIOM, C  TpyOBIMH
BIIAACET JOCTATOYHEIM | OTBET, BHazeeT | pakTuuecKue OMIMOKH, | paKTHIECKUMU
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s BBICKA3bIBaHMs | JOCTATOUYHBIM JUIS | HE OIepupyeT | OIMOKaMH, 1100
TEPMUHOJIOTUEH. BbICKa3bIBaHUSI MaTepUaJIoM 10 TEME. | OTKA3bIBAETCSI oT
OOyuaromuiics TEPMUHOJIOTUEH. OTBETOB Ha BOMPOCHI.
MPAKTUYECKH He | O0yyaromuiics
JIOITyCKaeT OIINOOK. JIOITyCKaeT
HE3HAYUTEIIbHbIC
OILINOKH.
4.3. Pe3yabTarbl  NPOMEKYTOYHOW  aTrTrecTAlUM M  YPOBHH
chopMHUPOBAHHOCTH KOMIIETCHIIU A
XapaKkTepuUCTUKHU OTBETA YpoBeHb Pesynbrar
OCBOEHUS IIPOMEKYTOUHOMN
IPOBEPSIEMBIX arrecTaluuu
KOMITETEHIINH
OtBeuaer Ha BOIIPOC, BOCIIPOU3BE/S
COOTBETCTBYIOIIME MaTeMaTW4YeCKUE BBIKJIAIKH U
JIOTUYHBIE  PACCYXJEHHUs, 3aJaya IOJHOCTBIO .
pelleHa, CTYJIEHT MpaBWIbHO OOOCHOBBIBAET BRICOKHH OTHHHO
HNPUHSTHIE peleHusl. BO3MOKHBI HECYIIECTBEHHbBIE
OIINOKHU.
CryneHT TBepAO 3HAET MaTepuall, rPaMOTHO U IO
CYILIECTBY M3JIaraeT €ro, HO IPH ATOM JIOIYCKAIOT-
csl HerpyOble omMOKU MpH BbIBoJE (HopMyn U pe- CpeHUN XOpOIIO
LIEHUH 33Ja4d WIA OTCYTCTBHE HEKOTOPBIX 3Jie-
MEHTOB BBIBOJIA.
3HaeT TEPMUHOJIOTHIO, T.€. OTBEUAET HAa BOIPOCHI
0a30BOr0 ypOBHS M 3HA€T OCHOBHBIE IOHSTHS, .
0a30BbIi YAOBJIETBOPUTEIBHO
cooTHouleHUs: (0e3 BbIBOJA), OINpeAesieHue u
(bu3uUecKuil CMBICI BEJIMYMH.
He moxeTt oTBeTHTHh Ha BONPOCHI 0a30BOr0 YPOBHS,
HE 3HaeT OCHOBHBIE MOHATHS, (HOPMYIIHI, HEOCTAaTOYHBIM | HEYJOBIETBOPUTEIBHO
ornpezeneHue U pU3N4IeCKUuil CMbICI BEJTUYHH.

Oco0eHHOCTH TPOBEJICHUH MPOIIEAYPHI OIIEHUBAHUS PE3YyJIbTaTOB O0yUEHUS HHBAIHUIOB
U JIUI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 370pOBbsi 0003HaueHbl B paboueill mporpamme

JUCHUITIINHBI.

YpoBHU cHOPMUPOBAHHOCTH KOMIIETEHIMH ONpPEENIeTcs CIeAYIOINUM 00pa3oM:
1. Bsicokuii ypoBeHb C(HOPMUPOBAHHOCTH KOMIETEHIIMIH COOTBETCTBYET OLEHKE OTIIMYHO:

npeanonaraer (GopMHpOBaHHE KOMIIETEHIMH Ha BBICOKOM YpPOBHE,

CaMOCTOSITENIbHON  IPO(eCCHOHANIBHON  AEATEIbHOCTH: CTYAEHT CBOOOJHO BIIAJEeT

TOTOBHOCTh K

TCPMUHOJIOT Hel U MOHATUMHBIM armaparomM AUCHUIUIMHBI, YTO MMO3BOJISACT (I)OpMYJ'II/IpOBaTB

© ®I'bOY BO «Uenl V»




MUMHOBPHAYKH POCCHUN

@” DenepanbHOE rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs
«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)
dusnueckuil paKyasTeT
Kagenpa obreii u Teoperndeckoit pu3nku

DoHJ OLIEHOYHBIX CPE/CTB MO AUCLUIIINHE «DNEKTPHIECTBO U MATHETH3M»
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1 cTp. 25 IlepBelii 3x3eMILLIP KOITS Ne

BBIBOJIBI M Yy4YacTBOBaTh B JUCKYCCHU IO YYEOHBIM BOIIpOCaM JaHHOW JHUCIMILIAHBI;
MOJIHOCTBIO C(POPMUPOBAHO YMEHHE MPHUMEHSATH IMOIYYCHHYIO TEOPETHYECKYHO 0asy yist
pelIeHHs] KOHKPETHBIX MPAKTUYECKHUX 3a71a4 U YBEPEHHO BJIaICTh HABBIKOM UX PELICHHUS;

2. Cpenuuit ypoBeHb COOTBETCTBYET OI[EHKE XOPOIIIO:
npeanonaraetT (GpopMHpOBaHHE KOMIICTCHIIMA Ha CpEIHEM YpPOBHE: CTYICHT XOpPOIIO
BJIaJICET OCHOBHOW TEPMHUHOJOTMEN M IOHSATUMHBIM  aIlllapaToM JIUCUUILUIVHBI,
c(hOpMHUPOBAHO YMEHHUE MPUMEHSTh IMOTYYCHHYIO TCOPETHUECKYI0 0a3y Ui pelieHus
KOHKPETHBIX MPAKTUYECKHUX 3a/1a4 U BJIAJIETh HABBIKAMH PEIICHUS 0a30BbIX 3a/1a4,;

3. bazoBblif ypoBEeHb COOTBETCTBYET OIICHKE YIOBIETBOPUTEIHHO:

npeanonaraeT (GHopMUpPOBaHHE KOMIICTCHIIMH HA HadaJlbHOM YpPOBHE: CTYICHT BIAJCET
OCHOBHOM TEPMHUHOJIOTMEH M TMOHATUWHBIM allllapaToM JIUCIUIUIMHBI M HEI0CTaTOYHO
BJIAJICET METOAMH pelIeHUs 0a30BbIX 3a/1a4;

4. Hwuskwuii ypoBEeHb COOTBETCTBYET OIICHKE HEYIOBICTBOPUTEIHHO:
CTYAEHT HE BJIaJIC€T OCHOBHOM TEPMHHOJIOTUEH Y NOHATUIHBIM alllapaToM JUCLUIUINHBI;
HE BJIaJICCT HaBbIKAaMU PeIIeHUs 0a30BbIX 3aJ1ad.
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24.03.03 baaaucTHKa M THAPOAIPOAUHAMUKA, HANPaBJIeHHOCTD (Mpoduin) «baiucTuka u
ruapoa’poauHamMuKa», ®OC no (ucuunInHe «JJIEKTPHIECTBO U MarueTu3m», 2025 rox naéopa,
ouHasi popma o0yueHUs

@DoH/1 OLIEeHOYHBIX CPEACTB JUCHMILTUHBI (MOAYJIs1) 0100pPeH U PEKOMEH/I0BaH:

[IpopexTop o yuebHoit paboTe yTrBepxaeHo 24.02.25 A.A. CanamaToB

Y4eHBIM COBETOM (PU3UYECKOTO (PaKymbpTeTa

[Iporokon 3acemanus Ne 05 ot 06.02.2025

[Ipencenarens YueHoro cosera

¢dm3ryeckoro akynpTeTa COIJIACOBAaHO M.A. 3arpebun

3acenanuem kadenpsl odeil u Teoperudeckoii puzuKu

[potokon 3aceqanust Ne 04 ot 30.01.2025

3asenyromuii kadeapoit COIJIaCOBaHO A.E. Maitep
ABTOpBI (COCTaBUTEIH) A.E. Maiiep
A.A. D6enn

CTpykrypa paGoueii nporpamMmbl cooTBeTcTBYeT npukasy pekropa ®I'bOY BO «Ueal ¥V» ot «13»
anpens 2021 r. Ne 247-1



