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1. HEJIM OCBOEHUWS JUCUHATIIIMHbI

[lesib ocBoenmns aucunniuuel. [puodperenue 3Hanuii 0 110 OCHOBHBIM MOHSTHIM H 3aKOHAM TCOPHH JJICK-
TPUYECKHUX W MArHUTHBIX LIENEH U TEOPUH HICKTPOMATHHTHOIO MO8,
3ajaumn: 1) OBNAACTh METOJIAMM aHAJIM3A LEHEH 1TOCTOSHHOIO W IIEPEMCHHOTO TOKOB (B T.4. U TpEX(azibl-
MH): METOIAMH pacHeTa YCTAHOBUBLIMXCS H IICPCXO/IHBIX HPOLECCOB B JIMHCHHDBIX MWICKTPHUCCKUX 1ETsAX H
YCTAHOBHBLINXCS MPOLECCOB B HEJAMHEHHBIX ICKTPHUCCKHUX HEMAX: 2) OBJICTH METOaMH aHajIn3a dJIeK-
TPOMArHUTHBIX TMOJIEH: IEKTPOCTATHUECKHX, [TOCTOAHHBIX VICKTPHUYCCKUX B IPOBOJSIINX U HECOBEPIICH-
HBIX H30JIHPYIOLIMX CPelax, MArHUTOCTATHUECKHX, MTCPCMEHIBIX FAPMOHHYCCKUX B JIMHEHHBIX Cpe/lax.

‘

2 MECTO JUCUHUINIHHDBI B CTPYKTYPE OIOIT BO
Jucuunimna « Teoperudeckue 0OCHOBBI YMEKTPOTCXHUKHY OTHOCHTCS K 00513aTe/LHLIM JHCHIHHaM 6aso-
BOM yacTu yueOHoro iu1ana Gakanaspuara no npouio « diaekrpocHadkenmne» (b1.0.17).
[IpepexBu3nuTBl AMCUMIIMHBL «Du3ukar. «Maremarukay, «MHeTpymMenTaibHble CPEACTBA MATEMATHUECKO-
0 NPOrpaMMHOI0 00ECTICHEHUS B JICKTPOIHEPreTHKEY.

3 INVIAHUPYEMBIE PE3YJIbTATbI ObYUYEHWS 1O AWCHUTIJIMHE

ﬂnaanyeMble PE3yJIbTAThI 06)"-ICHH$I MO AUCHHUITIIIMHE, COOTHCCCHHBIC C MJIAHHUPYCMBIMH PE3YJLTATAMH OC-

Boenust OITOIT

Kox gopmupyembix VpoBenb 0cBoeHMs | | L1aHupyembie pesy:ibTathi 00y eHHS 110 MCIMILINIE XapaKTe- |
KOMIETEHLMIH KOMIETEHIIHH PHIYIONLHE HTanbl JOPMHUPOBAHKS KOMIIETEHLUNI (HoKazaTe n |
B : ___OCBOCHUA KOMNETEHLHH) |
OIMK-3. CnocoGen ue- | HACTHUHOE BHATH: METO/bE AHAIM3A 1 MOACIHPOBAHNA JIMHEHHBIX M HElH-

NoNb30BaTh METO/LbI ; HCHHBIX HCTICH TOCTOANHOTNO I MEPEMEHHOr0 TOKA, METObI pac-

aHann3a U MOJIEIMPOBa- | UETA NEPEXO/HBIX TPOLECCOB B WICKTPHUECKHX LEMsX MOCTOsNH-
HHA SNEKTPHUECKHX 1ie- | HOTO 1 NEPEMEHHOTO TOK. OCHOBBI TCOPHH IEKTPOMATHHTHOTO |
MeH M 2IEKTPUUECKUX NOIsL M UCHEH ¢ PaCPe/AC/ICHHBLIMMI HAPAMETPAMH ;
MalluuH YMeTh: aHaM3UPOBATL H MOACIMPOBATL TMHEHHBIC H HEAWHCH- |

HbBIC LCITH TOCTOAHHOTO M IEPEMEHHOIO TOKA, PACCHHTLIBATDL
MEPexXOHbIe NPOLUECChl B HICKTPHUCCKHX LEMX MOCTOSHHOTO U
MEPEMEHHOIO TOKA, YCTAHOBUBILIHECS MPOLIECChI B THHEHHBIX
LeMsAX C pacrnpe/eEHHbIMK NapameTpamMu, MEKTPOMArHUTHEIE
NOJs: HNEKTPOCTATHUECKHE, TOCTOAHHBIC INEKTPHUECKHE B 11PO-
BOASILIIMX M HECOBEPILEHHBLIX H3OJUPYIOLLIMX Cpeaax, MarHnTo-
CTaTHUYECKHE, NEPEMEHHbBIC FAPMOHHUECKHE B JIHHENLIX Ccpe-
ax;

Baajers: MeTolaMu ananmnza v MOACIMPOBAHHA JTHHEHHbBIX U
HCTMHERHBIX LICTIEH NOCTOSHHOIO H NEPEMEHHOTO TOKA, METO-
JAAMM pacueTa MepexOAHbLIN MPOLECCOB B HICKTPUHECKHX LEMAX
NOCTOAHHOTO H HEPEMEHHOIO TOKA. OCHOBaMH 'I'COI)HH CKTPO-
| MAPHUTHOLO NOJIS M LENCH € pacnpe/ie/ICHHLIMMK NApaMeTpamMH.




4. OBBEM U CTPYKTYPA JIUCIHUTIINHBI
TpynoemMkocTb AMCHHILTHHBI COCTABISET 19 3aueTHBIX eMHuIL 684 Yacos.
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Tononoruyeckne NOHATHA U COOTHOLIE-
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Anrebpanueckue METO/Ibl aHain3a uenei |
4 MPpH YCTAHOBHUBIIEMCS PEKHUME MPH No- | 3 4 | 2 | | 7| 1/25%
CTOSHHOM TOKE

Marpuunas  ¢opma 3akona Owma. Co- ‘
CTABJACHUE MATPHUHLIX YPaBHEHMIT npu
HAJTMUMK BETBEI ¢ 1ICAIbHBIMI MCTOY- ;
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HHKaMH. MeTo1 V3I0BbIX MOTEHLUHAIOB | |

1| ~
Meton Hanpsikenuii BeTseit aepesa. Me- 6 | 2 1 1 7 | | Peftrinr-konrposs
TO/L KOHTYPHbIX TOKOB | © ‘ = 1 No

()

CpoiicTBa M npeodpa3oBaHus MEKTPHU- E
yeckux uenei. banaHce MouLHoOCTEH.
7 | Npurunn n meton Hanoxenus. Teopema | 3 7
B3aUMHOCTH, Teopema KOMNEHCAUMUH.

Teopema 00 IKBHBAIEHTHOM MCTOUHHKE

(89 ]
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1/25%

PacueTt uenei, coaepkaiinx 31€MeHTbl
R. L, C ¥ MCTOUHUKH FrAPMOHHUYECKOTO
HanpsikeHus u Toka. CHHYconaanbHble
HAMpPsKEHHUA W TOKH M UX NapameTpbl.
["apMoOHHUECKHiT TOK B CONPOTUBIICHHH
R. unaykrusnoctu L n emkoctu C. [To-
crieoBaTe/IbHas W napanieibHas uerm ¢
yiementami R, L, C

6 1/25%

(o)
o
o

KoMiieKkcHblit MeTo/1 pacueTa ueneii cu-
HYCOMAAABLHOTO TOKA. KOMMIEKCHbIC am-
9 | NAMTY bl M ACHCTBYIOUIHE 3HAYEHUS,

KOMINJIEKCHbBIE CIPOTHBAEHHSA W [IPOBO- :

7 1/25%

9 | 2| 1 [

(5]
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i
aumocti. PacueT MmowHocTeH ' l
VpaBHEHUs COCTOSHUS MEKTPHUCCKHX [
10 | ueneii B komnaekcHoii popme. 3akonbl | 3 [0 2 | 1 | 6 1/25%
Owma n Kupxroga B komniexcHoi popme

V3510Bble YPaBHEHUS W KOHTYPHbIC ypaB- I
11 | Henus B kKommniekcHo# popme. Tonorpa-
(duveckue anarpaMmbl

| | 7 1/25%

(98)
(89

Tpexdasubie uenu. OCHOBHbIE MOHATHA &

pexsh W € ST, PEeHTHHI-KOHTPOJIb
12 | 1 cooTHoweHns. CUMMETPHUYHBIE TPeX- 3 12 2 | | 7 1/25% No 2
(hasHbie LenM U MX pacueT B

Hecummerputinbie TpexdasHbie Lernm.
13 | U3mepenne MOLLHOCTH B TpeX(aszHbIX 13 2 | | 7 1/25%
uensx. MeTon CHMMETPHUHBIX COCTAB- | _ ‘

(9%}




JRHOWNX

T

Bpamammeecu MArHuTHOE noJje

oS

6

AHAIN3 dJNEKTPUUECKNX Llenei ¢ dek-
TPOHHLIMH 2IEMEHTAMM W B3AUMHOM MH-
AyKUneR. TpexnomocHble JeMeHTbI Lie-
neit. Tpausnctop. MHAYKTUBHbIH TPEX-
NOJOCHHK

2

AHanus npocTbIX Uenei ¢ B3auMHON HH-
NyKuUHei. Ananus ueneii ¢ Tpancgopma-
TOpPaMH; MATPUYHBIH METOA

(e}
(58}

1/125%

Pacuer pa3BeTBAEHHBIX Lienei ¢ B3anM-
HOIM HHAYKUHEH B

O

l 1/125%

[TpeoOpasosatns uencii ¢ B3aUMHON HH-
Ay KLHER

3a 3 cemecTp:

1/25%

PelTnir-konTponb
Ne 3

18/25%

Dx3amen (27)

Pacuer uenei ¢ HeB3auMHBIMH YJIEMEH-
TamH B JIMHeiinom pexnme. CocrapieHne
MaTPHUHBIX YPaB I€HHIT ¢ HEB3AUMHBIMH
anementamu. Heonpeaenéuuble matpm-
Ubl Y3JI0BBIX NPOBOAUMOCTEI 1 KOHTYP-
HbBIX CONPOTHBACHWI IIEKTPOHHbBIX
TPEXMOJHCHUKOB

(8]

1120%

MHOrONOMOCHUKH MPH CHHYCOMIANb-
HBIX TOKaX W HanpskeHusx. OCHOBHbIE
YPABHCHHS HETbIPEXTTOIOCHUKOB

[B9)

21

Onpenenenne KOYGHUUHEHTOB HeTbI-
PEXTIONIOCHHUKOB. DKBUBAJICHTHbIC CXe-
Mbl HETBIPEXTIOTIOCHHKA

5%
(39

o

1/20%

22

PeKUM 4eThIPEXIIOIIOCHNKA NP Harpy3-
Ke. XapakTepucTHieckoe conpoTnse-
HHe U KOYPPHUUNEHT nepeaayn yeThbl-
PEXTIOIOCHHKA

9

1/20%

[§9}
()

['padbl HeTBIPEXMOIOCHUKOB W HX MPO-
CThIC COCAMHEHUS

N
[3S)

24

AHQIN3 ANEKTPHICCKNUN LEneit 1PN He-
CHHYCOMIAIBLHBIN NEPHOAHYECKHN Ha-
NPAKREHUAX | TORAX. Pacuer MrHoBeH-
HbIX 3HAYEHWI HATIPAAKEHHUIT 1 TOKOB.
JeiicTBylouimne 3natieHns TOKOB 1 Ha-
npskeHuil. Pag dypbe B KOMMIEKCHO
thopme

1/20%

9

1/20%

Perunr-konTpons
Ne |

[59)
N

Axanus MEPEXO/IHbIX MPOUECCOB B JIN-
HEITHBIX YIEKTPHUYECKHX LETSX. Knaceu-
YeCKHil meTol pacueTa nepexoHbiX
[1POLCCCOB B PA3BCTBJICHHLIX LCIAX

(39

9

1/20%

26

[lepexoanbie U UMMYILCHBLIE XapaKTepH-
cTHKH ueneil. Pacuer nepexoaHbiX npo-
LLeCCOB NP BO31HCTBUH HCTOUHHKOB
IJIC 1 TOKa NPOMU3BOJILHON HOPMbI

1/20%

OnepatopHblii MeTO/L pacyeTa nepexo-
HBIN fpoueccoB. [psvoe u odparHoe
npeodpaszosanns Jlanjnaca

Teopema pasnokenus. YpaBHeHus diek-
TPHUECKHX Leneii B onepatopHoii (op-
me. MaTpuuHbie ypaBHEeHHs Lenn B one-
paropHoii popme

4

o S T =
|

4

. 1/20%

1120%

[peobpazoBanus Dypbe U cNeKTpaib-
Hble XapakTepucTuki. [pumenenie npe-
obpaszosatus Dypbe K pacueTy nepexoi-
HBIX [IPOLIECCOB

[0V

1/20%

30

DNEeMEHTbI ANEKTPUUECKOI Lenu ¢ pac-
npeseagHHbIMK napamerpamu. OnHo-
poHas ABYXNPOBOAHAA AuHKA. EE aunc-
KpeTHas cxema 3amellenuns. Cucrema
«renerpaHbIX» YpaBHeHHH

o

9

1/20%

PeiiTHHP-KOHTPOIb
Ne 2




| OHOPOAHAS ABYXTIPOBOAHAS JTHHNS B
| cnmyconaaabibiy pekivax

12

(B9 ]

120%

Jlunns 0e3 nekake nmit, ainuus 6¢3 no-
TE€Pb, H3MEPHTEALHAS JTHHNS

9

120%

33

MeTo/ibl pacueTa*HeTMHEHBIX YIeKTPH-
YECKHX U MAarHUTHBIX LENEH npu nocTo-
AHHBIX TOKAX W HanpsikeHuax. Xapak-
TEPHbIE HEAMHENHOCTH W rpaduieckoe
npeacrasjieHue XapakTepucTuk. I'padmu-
HCCKHIT METO/ pacyeTa uenem ¢ nocne-
A0BATEAbHLIM COCAMHEHHEM THHEHHbBIX W
HEJIMHEHHbIX YIEMEHTOB

(%)

1/20%

['papuuecknit meton pacuera ueneii ¢
napajinebHbIM W 10c/1e10BaTe/1bHO-
NapamiebHbIM COCAMHEHUEM THHEIHBIX
M HEJIMHETHbIX JEMEHTOB

16

(3]

1/20%

VpaBHeHUs U1 MArHWTHBIX Lenei n
AHAJIOTHS € NICKTPHHCCKHMIE LICTIAMM,
I'pauieckuii Mmeroa pacuera MaiHut-
HbIX LEeTei

(39

1/20%

Heanueliibie 2IeMeHTLI 1t MX Xapakie-
PHCTHKIN NP IEPEMCHHLIX TOKAX i1 Ha-
NPSKEHUAN, AHATHTHHCCKHE METO/LbI
pacuera HelMHelHbIX uenei

19

1720%

l

| PeliTunr-koHTpossL
Ne 3

Bcero 3a 4 cemectp:

36

o>©
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Diczamen (45)

37

TToHsiTHE 00 MIEKTPOMATHUTHOM [10/1¢
(DOMIT). dusnueckne BeaUUNHbI, Xapak-
Tepusytowme IMIL. Iepsuunbie nerou-
HUKn DM

139

38

Jnpdepenumansibie onepaTopbl B 7¢0-
pun DMII

12

139

39

3akoxbl Teopuu IMI B uHTErpanbHOMN U
andeperumanbHoit opmax

[39]

40

Cea3b Mexkay BekTopamu DMIT u anek-
TPOPHINUECKUMH CBOHCTBAMU CPeJibl

|59

41

OCHOBHBIE YHEPIETHHECKHE COOTHOLLIE-
Hus B Teopun DMIT. Teopema Ymosa —
[ToitnTunra

(§9]

I 'parnunbie yenosus s sektopos HOMI
Ha NOBCPXHOCTAX paz/ea cpe. 3aKoH
coxpatenis 3apsia 8 andpepenunans-
HOI 1 HHTerpanbioil popmax

(§)

PeliTHIIr-KOHTPObL
Ne |

43

3akoHbl dneKkTpocTaTHkK. CKanspHas
Kpaeas 3aa4a MEKTPOCTaTUKH

44

MeTon nsobpaxennii. Hanbonee sa-
HbI€ HACTHbIE CJIyUaH pPeLIeHHUs 3a1au
AEKTPOCTATHKH

&

45

3aKOHbI NOCTOSHHOTO MWIEKTPUIECKOTO
10J15 B NpoBoAsiieii cpene. AHanorus
YTOTO 11015 € WEKTPOCTATHUECKUM 110-
nem

89}

1/25%

46

DaeKkTpuyeckoe rnose BOIM3M NPOBOAHH-
Ka ¢ TokoM. [TocTosiHHOE NeKTpHLecKoe
10J1€ B HECOBEPLICHHOH H30HUPYIOLLEH
cpene. MeToabl MeKTPHUECKOro Moje-
JHpoBaHus PH3HUECKUX 10ei

(88

47

3aKOHLI MATHHTOCTATHKH. BeK'I‘ODHEUI
Kpacsas 3aia4a MarHHToCTaTHKH, 3aKkou
buo-Casapa

48

Hm'erpanbnhle [MPAMLCTPLE MArHnTocTa-
THHECKOTO noJis. Cl\'ﬂilﬂpﬂllﬂ Kpacpas 3a-
Aava MarHMToCTaTuKH

(8]

1/25%

49

MeTton NPOCTPAHCTBEHHBIN MHTEIPaib-
HbIX ypaanemm B MArHHTOCTATHKC

|88

Peifrunr-xonrponn
Ne 2

Haunbonee Bamkubie vacHbie cly4aun pe-

14

[RS]
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LEHHS 3a1a4 MarHMTOCTaTHKK. Mowl- ‘ 7 [ }
HOCTb, Nepeaasaemas no AByXMnpoBoi- i | '
HOM JIMHUHW NMOCTOSHHOIO TOKA | - 1 \ S ‘
[lepemennoe rapmonnteckoe IMIL. W; ‘l ‘ T -
51 Ypasnenus Makcse:ia B KOMNJIEKCHOM 5 15 | 2 } | 4 1/25% |
popwe I IS | S—
Komnaekcubie napamerpsl 21ekTpodin- ‘ \
[ 3HUeCKNN CBONCTB cpeabl. CHCTEMBI
52 | 9ACKTPOAMHAM UL SCKNN NOTEHUHAIOB K 5 16 | 2 | | 4 1/25%
COOTBETCTBYIOLLHE YPABHEHUS MaTema- ‘
THUYECKOIM (PH3HKI l - l_ I L S i
53 | ).'lemcn'rapm,l_e H3NyuaTesIn rapMoOtIte- | 17 i 5 | i il a 1/25% ‘
ckoro IMIL. TlosepXHOCTHBIH Y PeKT. R
54 ekt 6anzoct. puHLMD IekTpo- | 5 8 3 Lol 4 N 1/25% ] PeiTHHI-KOHTPOb
MArHHTHOTO YKPAHHPOBAHHS ) - | - Ne 3
Beero 3a 5 cemecTtp: 36 18! 18 |72 18/25% Dizamen (45)
Hanuuue 8 ancumminne KIVKP 3 - 1 . KP
e l T e ]
HToro no nncumnnune 108 72 | s4 4ol 54/23% 3 aK3amenia (KII()J8) |
SO | S, - ! = J

Coaepxanue JeKUHOHHBIX 3AHSTHI 110 IHCIUILIHEC
Yactb 1. OcHoBBI TeopuH Hicrieit (Bech cemectp 3)

Paszzcit 1. DAeMCHTBI M napameTphbl 2ICKTPHUCCKHX TCHEH.

[Tousitne 00 exrpuyeckoit tenn. Knaccuduraims 2ieMeHTon ¥ neneii. Pe3sucrnsible. HHIYKTHB-
HbIE K EMKOCTHBIC JABYXITOIIOCHUKH, HX XAPAKTEPUCTHKH H ITAPAMCTPDL.

Pazzaen 2. TONOIOrHUECKUE MOHSTHS H COOTHOLLICHHS TCOPHH 1LCTICH.

3akonbl Kupxroga kKak ciieJIcTBHE 3aKOHOB TCOPHH YIeKTpomMariuTioro nojs. focrpoenue cucrem
ypaBHeHuit 1o 3akonam Kupxroga. Tononorudeckie napamerpbt tenu. 3akonnl Kupxroda s marpuunoi
dopme. ['padbr 1ekrpuueckux teneit u ux nanbosiee saxibie noarpadul. Tononornueckue MaTpuibl 1
[paBH/Ia UX 3aMOJHEHHS.

Paznen 3. JIunelnple 21€KTPUUYECKHE LENH IOCTOSHHOIO TOKA.

Anrebpanyeckue MeTO/bl aHAIW3a LENel MPH YyCTaHOBUBLIEMCS PEAHME MPH [HOCTOSIHHOM TOKE.
Marpuynas ¢popma 3akona Oma. CocraBieHHe MATPUUHbBIX yPABHEHUI 1IPH HAJIMYHUN BETBEH C HICATbHBIMH
MCTOYHUKAMH. METOo/1 y3/10BbIX MMOTEeHLUHAT0B, MeToJl HanpsokeHnit BeTseil jiepesa. MeToji KOHTYPHBIX TO-
koB. CBOMHCTBA U MpeoOpa3oBaHust MEKTPHUCCKUX Lieneit. basance Monnoctei. [IpuHimn u MeTo 1 HanoxKe-
nusi, Teopema B3auMHocTH, Teopema komrneHcanu. Teopema 00 YKBUBAJICHTHOM HCTOUHMKE,

Paznen 4. JluHelinble 2MEKTPUUECKHE LETTH CHHYCOH/IAUIBHOTO TOKA.

Pacuer nenei. cogepuainx smemMerTbl R, L. C 1 HCTOMHUKH FrapMOHUYUCCKOTO HANPSIZCCHHI B TOKA,
CHHYCOWIA/ILHBIC HAIPSKCHUS U TOKK M KX [apaMerpel. 'apmonmieckiii 1ok B conporusienin R, nujyk-
tuBHOCTH L 1 emkocrn C. TlocienoBatennhas 1 napaiicibiias tnenu ¢ aementamu R, L, C. Meroa kom-
IUIEKCHBIX aMIUIMTY/1 U KOMIUIEKCHBIX JICHCTBYIONMX 3tadcinit. KoMIIEKCHbIC 1TPOBOAMMOCTH H CONPO-
THBJCHHUS JIMHCHHBIX NACCUBHBIX JIBYXMOMOCHUKOB., MOIHOCTH B CHHYCOMIAILHBIX PeKUMax, Y paBHEHHS!
COCTOSIHMS ICKTPHUECKUX Lienel B KoMILIeKeHOi (opme. 3akonbl Oma n Kupxroda B KoMIliekcHOH (pop-
Me. Y3I0Bble YPaBHEHHs U KOHTYPHbIE ypaBHEHUS B KOMILICKCHOI opme. Tonorpaduucckne jarpaMmbl.
Banane KOMIIIEKCHBIX MOLIIHOCTEH.

Pazjen 5. TpéxdasHbie Lenu B CHHYCOMAQILHBIX PEKUMAX.

Tpex(asubie uenu. OcHOBHbIE TOHATHS W cooTHOLIeHHs, CHMMETPHYHbIC TPeX(asHbie el 1 UX
pacuer. Hecummerpuunbie Tpexdasubie nenu. M3mepenne MomHocT B TpexdasubiX mernsx. Merox cum-
METPHYHBIX cocTaBastonnX. Bpatnatoueecs MaruuTHoe 1oJe.

Paszien 6. JInHeiiHble Leny ¢ B3aUMHOH MHYKLHMEH W HEB3AUMHBLIMH YJICMCHTAMH.

JInHeapu30BaHHBIC CXEMbI 3aMELICHUS TPAH3MCTOPA W HHLYKTHBHOTO TPEXTIONOCHHKA. ALAJIA3 PO~
CTBIX LiEMei ¢ B3aMMHON MHAYKIMEH. AHaIN3 1eneil ¢ TpaHcdhopMaTopaMu: MaTprunbiii metoj1. Pacuer pas-
BETBJIEHHBIX LENel ¢ B3aUMHOM HHAYKUHEeH. [Tpeobpazosanus Lene ¢ B3anMHuoi HHyKIHCH.

Yacrs 2. JInneinble 1 HETMHENHBIC MICKTPHYCCKIE 1 MATHHTHBIE Lenn (Bech cemecTp 4)
Paszaeit 7. Llenun ¢ HeB3auMHBIMHE YJISMEHTAMN B JIHHCITTIOM PEIKHME,
CoCTaB/ICHHE MATPHUHBIX YPABHCHHUIT € HEB3aMIBLIMIL daemertamu. Heonpeeaéibie Marpuib y3-
JIOBBIX NIPOBOIMMOCTEH U KOHTYPHBIX COMPOTHBIICHHIT MICKTPOHHLIX TPEXTOIIOCHHKOB.



Pasaen 8. Teopus ueTbIpéXIOINOCHUKOB.

MHOrOnoIIOCHUKK NPH CHHYCOMIANbHBIX TOKAX M HANPsKeHUsIX. OCHOBHBIC YPABHEHUS YEThIPEX-
noMocHUKOB. Onpenenenne KOIGOUUMEHTOB YETHIPEXTOMOCHHKOB, IKBUBAICHTHBIC CXEMbI YETBIPEXTIO-
JHOCHUKA. PEXKHUM 4eThIPEeXMOMIOCHHKA MPH Harpy3ke. XapakTepHCTHUECKOS CONPOTHBICHHE W KO HLI-
CHT Mepelavuu YeThIPEeXOMOCHUKA. [ padbl YeThIPEXIIOAIOCHHKOB M UX HPOCTBIC COC/IMHCH S,

Paznen 9. Hecunyconnanbhbie nepuoanueckine pekuMbl B IHHCHHBIX YTCKTPHYUCCKHUX LETsIX.

?a3710KCHHE HECHHYCOUIATIBHBIX MEPHOIMUCCKHN TOKOB 1t Hanpsikeiinii B psja ypee. [Ipumenenne
pasiMUHbIX (POPM HTOIO PA3IIOKEHUS (B TOM HHCIC M KOMILICKCHBIX) Ul PACUETd MIHOBCHHbBIX 3HAUCHMI
TOKOB M Hanpsikenuit. Kospduumnenrel, xapakiepusytonme (popmy OCHILIONPAMM TOKOB W HANPSHKSHUH,
MOWHOCTH MPH HECHHYCOM/TUIBHBIX TTICPHOMUCCKIN PEKHMAX.

Pazzen 10, TIepexoaHbie npotecenl B AHHCHIBIX VICK T PHUCCKIN [ETIsX.

[lonsTre o nepexoanbix npoueccax. Mx oTMune 0T yCTaHOBUBIINXCS TPOLECCOB. 3aKOHBI KOMMY-
Taluu. Kiaccnueckuit MeTo/L aHalin3a 1epexoHbiX HpoieccoB. [lepexoiibie i MIYILCHBIE XapakTepH-
CTHKH ICKTPUUCCKUX Lenen. Pacur nepexo/inbix npoieccor npu Bozcie rsun D/1C 4 Tokos HCTOUHHKOB
NPOU3BOJILHON (Henepuoanueckoit) Gpopmbl. uurerpas Jlioamesns. [psyoe n oGparnoe npeodpaszopanue Jla-
niaaca. OrnepaTopHble YPABHEHUS W ONEPATOPHBIC CXEMbl 3aMCLICHUS PC3UCTUBHBIX, HHYKTHBHLIX H EMKO-
CTHBIX 2J1EMEHTOB. OnepaTopHblii MeTO 1 pacuéTa nepexo/ Hbix npoueccos. |Ipsmoe n oGparnoe rpeobpaso-
BaHue Mypbe. CEKTPaIbHbIH METOL aHAJIM3a IICPEXOHBIX TTPOLCCCOR.

Pazznen 11. Jlunelinble 1enu ¢ pacipee/EHHBIMU [apaMeTpami.

DIIEMEHTBI YIEKTPUUYECKON LeNU ¢ paciipe/e]eéniibiMu napamerpamit. OJIHopostas JABYXIpoBOLHast
nuHmns. E€ nuckperHas cxema sameuteHusi. Cucrema «reaerpadubixy ypasuenuit. Oanopojinas AByxipo-
BO/IHAs JIMHUS B CHHYCOMJAJIbHBIX pexumax. Jlunus 0e3 nekamenuii. Jimiins 0€3 1oTeph, U3IMEpUTEIbHAs
JMHHUA.

Pazacn 12, HeamueRubie 2ICKTPHYCCKIC 1 MATHH THBIC TIE1H,

Kiaccnukains MeTo10B pacHera HEAHICHHBIX JICK IPHUCCKIN H MATHHTHBIX UEHECH pu moCTosH-
HbIX TOKAX M HANPsXeHUAX. XapakTepHbIC HCIAHHCTHOCTH B 1IPAHICCKOE PE/ICTABIEHHE XaPAKTEPHCTHK.
['papuuecknii  MeTojl pacuera wened ¢ NOCHCAOBATEALIBLIM,  NUPALICALHLIM K [1OCE/I0BaTe/ILHO-
Mapajijic/IbHbIM COEJAMHEHUEM JIMHEHHBIX U HETUHCHHBIX Y1eMEHTOB. | lonsgTie 0 MaruuTHbIX Hernsx. Anaio-
TUsl YPABHEHHMH JJIEKTPUUYECKUX M MarHuTHbIX uenei. Coorsercrsue Gu3nueckux seanuunt. ['paduuecknii
METO/1 AHAJIM3A CTATHYECKUX PEKMMOB MArHUTHLIX LCHCH. lennueiinbie 21eMeHTbl H HX XapakTepUCTHKH
NPH NEPEMEHHDBIX TOKAX H HANPAKCHUAX. AHATHTHUCCKNC METO/LbI PACHCTA HEINHCTTHLIX [IEeH.

Yacte 3. Teopust anekTpoMarnuTioro nos (Bech cemectp S)

Pasnien 13. OcHOBHBIC MOHATHS H OOIIHE BOIIPOCH TCOPHH YIEKTPOMATHHTHOTO T10JI51.

[Tonsitue 00 snexrpomaruuTHoM nosie (DOMII). dusuyeckne BeanuuHbl, Xapakrepusyioume IMIL
[lepBuunbie ucrounuku DMIL [Inddepenunansunbie oneparopel B Teopun IMIT. 3akonnr Teopun DMIT B
uHTerpanbHoit U auddeperumanbioi Gopmax. Crsizb Mexy Bextopamu DMIT u anexrpodusuuecKumu
cBoiicTBaMu cpe/ibl. OCHOBHBIE FHepreTuyeckue coorroluenns B teopun DMII Teopema Ymosa — Iloiin-
TUHra. I'pannynble ycnoBus Ui BEKTOpoB DMIT Ha noBepXHOCTAX pas/iesa ¢pe/i. 3aKkon CoXpaneHus 3apsi-
Ja B an(hepeHinaibHOR U HHTErpalibHOH opmax.

Pazjes 14, Dnexrpocrarnyucckoe noJe.

3akonbl wiekTpoctaTukn. CKanspHas Kpacsas 3aj1a4a miekTpocratuin. Merou usobpasenuii. Dnep-
PHSi CHCTEMBbI 3apSUKCHHBIX TIPOBO/IHUKOB. HanGosice Baykibic HacTHbIC CIYUan PEICHUs 3a/au 21eKTpocTa-
THKH.

Paszzen 15. DiuekTpuueckoe nose nocTosHHoro Toka B HPoBOAsLICH cpeie.

3aKOHbI OCTOSIHHOIO YJIEKTPUUECKOIO M0t B POBOAALICH c¢pejie. AHATOMMS HTOro [oJist ¢ dJIeK-
TPOCTATHUHECKHM MOJIEM. DJIEKTPUUECKOe noJjie BOAM3KH 1PoBOAHITKa ¢ ToKoM. [locTosnHoe s1ekTprieckoe
110JI¢ B HECOBEPIICHHOM M30AMPYIOLICH cpe/te. MeToAbl NEKTPHUCCKOrO MOJACIUPOBAHUS (DH3HUECKUX [10-
Jen.

Paznen 16. Maruurocrarnyueckoe noie.

3akoHbl MarHuTocTaTHki, Bexrophas kpaesas 3ajava maruuroctatukn. 3akon bno-Capapa. Mure-
rpajibHble MapameTpbl MarHutoctarndeckoro nossi. Ckajisipiias kpaesas sajada MarHuTocratiku. Meron
MPOCTPAHCTBEHHBIX HHTErPATbHBIX YpaBHEHHH B Maruutoctatuke. Hanbosnee Baxkible HacTHbIC Cliyydan pe-
LIEHHUS 3a/a4 MarHHTOCTaTUKH. MOIIIHOCTD, repelaBaeMast 10 ABYXIPOBOANON JIHHAK TTOCTOSAHHOIO TOKA.



Pasnen 17. [lepemennoe rapMOHHUECKOE MICKTPOMATHUTHOE MOIC,

[Tonarue o nepemennom rapmonnueckom DMIL Ypasnenns Makeseiuia 8 KoMiiekcHoii Gopme.
Komruiekchbie napamerpbl d1eKTPOPU3MUECKUX CBOHCTB Cpe/ibl. CHCTCMBI HICKTPOAHMHAMMUCCKHX TIOTCH-
LHAJIOB W COOTBETCTBYIOUIHE YPABHEHUSI MATEMATHUCCKOH (PH3MKH. DICMEHTAPHBIC W3JIYUaTCe/IM rapMOHH-
ueckoro DMIL Tosepxuocthbiit addexr. et Ganzoct. puHitMn ieKTpOMariMTHOrO IKPaHHPOBa-
HHUS.

Coaepkanne NPAKTHUCCKHX 3AHsTHIL 110 /UICIHILTHITE
Yacrtb 1. OcHoBbI Teopun 1eneil (Bech cemectp 3)

Peluerne 3a1a4 10 MPUMEHEHHMIO YPABHEHHIT aKTHBHBIX U TACCHBHBIX JIBYXTT0I0CHIKOB (| vac).

CocTaBieHHE CHCTEM JIMHEIHO-HE3ABUCUMBIX YpaBHCHHI 110 3akonaM Kupxroda s passersién-
HBIX WIEKTPHUCCKUX 1leneit (1 vac).

Cocrapienue rpaoB 1 TONMOJOIHUYECKHX MATPHIL MICKTPHUCCKHX HencH (1 uac).

CocTaBieHne (10JHBIX CHCTEM YPABHEHHH JHHCHHBIX YICK T PHUCCKUX LECHEH OTHOCHCTEILHO TOKOB |
HATPSKCHHN BETBEH MITH UX 1ACCHBHBIX YHYACTKOB B PEKUME [HOCTOANHOI0 ToKd (1 vac).

Pewenue 3a1a4 10 NPUMEHEHUIO METOAA Y3I0BLIX NOTEHIMAIOB B JIHHCHHBIX 1ETISIX MTOCTOAHHOIO
Toka (1 vac).

Pewenne 3a1a4 110 NpUMEHEHHIO METO/I0B KOHTYPHBIX TOKOB W HAIPSUKCHI BCTBEH Jlepesa B J1-
HEHHBIX LENAX MOCTOSHHOro Toka (1 yac).

DKBUBAJICHTHbIC 11Pe0OPa30BaHUs JTHHEHHBIX WICKTPHUYCCKUX Ilerei W pacuérbl OanaHcoB MOIIHO-
CTEil B peIKUME NOCTOSAHHOIO ToKa (1 uac).

baszosbie 3a/1auu 110 NPUMEHEHNIO METO/IA KOMILICKCHDLIX AMITJIHTY/L H KOMTIJICKCHBIX JCHCTBYIOUIMX
3HAYEHHUH CHHYCOM/IAIbHO U3MEHSIOLLMXCS TOKOB W HanpsiskeHuit (1 vac).

Pacuérbl KOMIIEKCHBIX TOKOB, HANPSHKCHUIT B MOUIHOCTEH B HPOCTCHIITNX JMHEHHBIX 1EMsIX CHHY-
CconJaabHOro Toka (I vac).

CocTaBiieHHE MOMHBIX CUCTEM YPABHEHHH COCTOSIHUSI JIMHCHHBLIX PA3BCTBACHHBLIN LEHCH CHHYCOH-
JIJIBHOT'O TOKA B KOMILIEKCHO-MAaTpryuHoit popme (1 bac).

Perienne 3a1a4 110 npUMEHCHHIO METOI0B Y3I0BLIX HOTCHIAIOB, KOITYPHBLIX TOKOB U HAIPSKEHHH
BETBEH JIEPEBA € MOCTPOCHHEM BEKTOPHBLIX M TOHOIPAPHUCCKUX JHal PaMM 1 pacuérom OanaHcoB MOLIHO-
CTEH B JIMHEHHbBIX LEISAX CHHYCOMIALHOTO ToKa (| vac).

Pacuérbl cUMMETPUUHBIX PEKUMOB PabOTHI TPEX(astbIX tenei (1 vac).

Pacuérpl HECHMMETPUUHBIX PEKUMOB PadOTh TPEX(PAZHBIX LENEH ¢ TOCTPOCHHEM BEKTOPHBLIX M TO-
norpauyeckux auarpamm (2 vyaca).

AHalIW3 NPOCTEHLINX LENeH ¢ HEeB3aUMHBLIMH W HHJIYKTUBHO CBS3AHIBIMH TPEXTIOMIOCHUKAMH B CH-
HYCOMIA/IbHBIX PCIKUMAX € TPUMEHEHHUEM CXEM 3aMCHICHHS C 3aBUCHMbIMU HCTOUHMKaMu (1 vac).

AHaJIM3 CUHYCOM/IATIBHOTO PEKUMA JIMHEHHON MHLYKTUBHO CBSI3AHHOM CXEMBbI 3aMelleHus o Ho(as-
HOro TpaHchopmaropa, NUTAIOLLIEro ABYXIOMIOCHYIO Harpy3ky (1 vac).

AHQIN3 CHHYCOMAQIBHOIO PEKUMa Pa3BeTBAEHHON JIMHEHHON 2MEeKTPHUECKON nenu ¢ yyérom HuH-
JYKTHUBHBIX CBSI3€H 3a/laHHbIX nap BeTBe# (1 vac).

Pewenue 3anau no npeodpazoBaHuio Leneil ¢ B3auMHOM HHyKimed (1 vac).

Yacteb 2. JInneitnbie u HeMHERHbIC MIEKTPHUYECKUE H MArHUTHDLIE 1eri (Bech cemecTp 4)

AHaJIN3 CHHYCOMJQIBHOIO PeKUMa Pa3BETRIACHHON JIMHEHHON MIEKTPHUCCKON 1ICIIH ¢ BKIIOYEHHEM
3aBUCHMBIX HCTOYHHUKOB B 3a/laHHbIe BETBH (2 vaca).

CocrasacHne ypaBHEHHIT HeThIPEXTIOIHOCHHKORB 110 HX 3a/IHHLIM eXemanm (2 vaca).

Onpenenenne KOYPGUUHUEHTOB HETHIPEXTTOMIOCHHKOB PA3/1H4HLIX (POPM YPABHEHHH 110 HX 3a/1aHHBIM
cxemam (2 yaca).

AHAIN3 CHHYCOWJIAIBHBIX PEKHUMOB HCTLIPEXITOMOCHHUKOB 1PH NOIKITIOHEHHH HAIPY30K K HX Bbl-
XO/HBIM 3aKuMam (2 yaca).

Pacuérpl XapakTepHCTHUECKUX MapaMeTpoB YCThIPEXTIOIOCHUKOB (2 taca).

Paznoxenue THIOBBIX NEPUOAMYECKUX TOKOB M HANPSKEHHH HA FAPMOHUUECKHE COCTABANIOUME U
pacuérbl KOYPPULUMEHTOB, XapakTepH3yIoWHX 1x Gopmy (2 vaca).

AHaJIn3 NEPEexXo/AHbIX MPOLECCOB B JIMHEHHDLIX JJCKTPUUECKUX HCHAX KIACCHUECKUM MeToAOM (4 ua-
ca).

AHAQIIN3 TIEPEXO/IHBIX TIPOLIECCOB B JIMHEHHBIX 2JIEKTPUUECKUX 1ICTISIX ONIEPATOPHBIM METOI0M (4 ua-
ca).



Pacu€Tbl KOMIUIEKCHBIX CHEKTPAILHBIX XAPAKTCPUCTHR IPOCTEHIINX HENEPHOAHUCCKUX CHIHAJIOB (2
vaca). ¥

AHQIN3 CHHYCOMIAIBHOIO PEKHMA OAHOPO, O ABY XITPOBOAHON JIHHHK 110 JIMCKPETHOI cXeme 3a-
MeuleHus (2 vaca).

AHANH3 CHHYCOHAJIBHOTO PEXUMA OJIHOPOLHON JIBYXITPOBOAHON JIMIHN ¢ IPUMEHCHHEM Teaerpad-
HBIX YPABHEHUI B KOMIICKCHO#H (hopme (2 uaca).

AHa/IM3 CHHYCOM/IIBHBIX BOJIHOBBIX [POLECCOB B JIMITIHK 03 HCKAKCHUIT 1 Oe3 noTeps NpH pasiiny-
HbIX PeXKHMax Harpysku (2 vaca).

AHaHU3 PEKUMOB MOCTOSHHOIO TOKA B HEJIMHEHIBLIX HEMAX € HOCIS/I0BATE/ILHBIM, [1APAJIEILHBIM U
nocie/10BaTe/IbHO-Napalyie/IbHOM COCIMHEHHEM /IBYXITOIIOCHUKOB Irpauuecknm Meto/1om (4 vyaca).

AHAaJIN3 MOCTOSIHHBIX PEKHUMOB HEJIMHEHHBIX HEPA3BETRIEHHBIX M PA3BETBIEHHBLIX MATHHTHLIX 1elleH
rpa)MueckKum MeTo10M (4 vaca).

Yacre 3. Teopust d1ekTpoMarHUTHOTO 10151 (BECh cemectp 5)

AHalN3 KYJOHOBCKHX CHJIOBBIX B3aUMOJICHCTBHI B 3aMKHYTOMH CHCTCME TPEX TOUCHHBIX 3apsiJlOB Ha
1njaockocTH (1 vac).

AHAIN3 BAPHAHTOB PACHPE/ICICHHH BCKTOPOR MICKTPOCTATHUCCKOTO 103 3apsizkeHuoi cepbl 1 Ko-
AKCHAILHOI CHCTEMEI TPOBOAHUKOB (1 Hac).

AHaIN3 JIEKTPOCTATHUECKUX MOJACH B IIIOCKHX KOH/ICHCATOPAX € MHOTOCAOIMHON MM HEOHOPOI-
Hoi u3oasaumeit (1D moxenn) (2 vaca).

AHaJIM3 IEKTPOCTATHYECKHUX MOJICH B LWHIMIPHUCCKHX KOHJACHCATOPAX ¢ MHOIOCAOHHON K He-
OJIHOPOAHOM u3ossiumei (1D moenb) (2 vaca).

AHAIN3 NIEKTPOCTATUUECKUX TTOJICH B CHCTEMAX IBYX HAPALIC/IBHLIX LHIHH/IPHYCCKUX TIPOBOHHN-
KOB ¢ HCCOBIAJAIOIMMH OcsimH (2 vaca).

AHanu3 1EKTPOCTATHYECKOTO MOJIst B JABYXITPOBO/IHOM JHHUU ¢ yUETOM BIMsAHHS 3eMin (2 yaca).

AHalU3 Mol pacTekanus TokKa 3asemiuntelisi B popme cuctembl cep win nosycdep (2 yaca).

AHaNM3 HIEKTPHYECKOTrO M0JIsl B HECOBEPILICHHON HEOIHOPOIHONH H30JIALMH [1JIOCKOI0 KOHIeHecaTopa
(2 yaca).

AHaIM3 MarHUTOCTATHYECKUX TOJICH B CHCTEMAX [POCTBIX Ireomerpuuecknx (popm (2 uaca).

MoiesmpoBanue NOBEPXHOCTHOrO pdexra B 1I0CKOI nMpoBo/sieil MartnTHOH [1JTACTHHE C JIMHEH-
HbIMH cBOHCTBamMu (1D moaens) (2 yaca).

Coaepxanme 1ad0paToOPHBLIX SAHS THIL O JIHCHIHTLTHIEC
Cemecrp 3
3HAKOMCTBO € KOMIbIOTEPU3UPOBAHHBLIM CTEeHI0M. Meene10Banmne JIMHCHHON JIEKTPUYECKOH LerH
MOCTOSHHOTO TOKA (4 yaca).
MceneoBanne pasBeTBAEHHON LEMU MTOCTOSHHOIO TOKA ¢ HECKOIbKUMI HeTounukamin D/1C (4 va-

ca).

HCC.’]L‘,"[OBZIHHC JIHHEHHBIX HCPH'&BC'I'BJI'C'HHI)IX Lerneit CHHYCOMLILHOTO TOKA (4 yaca).

MeeneioBaHne THHEHHBIX PA3BETBIEHHBIX LEHEH CHHYCOMIUILHOTO TOKa (4 uaca).

WceneoBanue TpéxQazHoii Lenu, coeiMHEHHOMN 38€3/101 (2 yaca).

Cemectp 4

MceneioBanme TMHEHHBIX MACCUBHBIX YETLIPEXTOIIOCHUKOB (4 yaca).

HUccnenoBarne SHHEHHOM IEKTPHYECKON LENH ¢ HECHHYCOMAAIbHON nepruoanyeckoil DJIC (4 ua-
ca).

MceaeioBanue 1epexonblX mpoieccoB B IENH ¢ KaTy KON HIJLYKTHBHOCTH U pe3sucTopaMu (4 ua-
ca).

McenenoBanne nepexo/HbiX NPOoIeccoB B LEMH ¢ KOHJACHCATOPOM H pesHeTopami (4 vaca).
Mccie1oBanne Hepex0aHbIX MPOLCCeoB B ocaeoBate bHoi RLC nenm (2 vaca).

Cemectp 5
McenenoBanue MarHUTOCTATHUECKOTO MOJISH JIMHAPHUCCKON KaTyuiku (4 yaca).
MccnesioBaHue B3aUMHON HHAYKTHBHOCT!H KPYIJIBLIX W IIPSMOYTOJILHBIX Karyinek (4 vaca).
MceeoBaHue MarHuTHOTO M YJICKTPOMAIHHTHOIO HYKPAHMPOBAHN (4 vaca).
KoMmrnbroTepHoe MOJIeIMpoBaHie IEKTPHUCCKOTO MO HOCTOSHHOIO TOKA B HECOBEPIICHHONH H30-
JSIMK KoakeHatbHoro kabens (3 vaca).



Komnbroreproe Moaesnuposatue moBepxHocTHOIO d(pdexta 1 HpPhekta OGIM30CTH B IKPAHUPOBAH-
HOM JIBY’KH/IbHOM ka0eJie (3 vaca).

5. OBPABOBATEJLHBIE TEXHOJIOI'MH
B npenogasagnm jnetnimbl « Feopernieckne 0CHoBbLl 2ICKTPOTCXITHKHY HCITONL3YIOTCs pas3to-
oOpasHbie 00pa30BaATEILHBIC TEXHOTOTHH KAK TP LILHOHHBIC, TAK H ¢ HPUMCHCHHEM aKTHBHBLIX 1 HHTEPAK-
TUBHBIX METO/10B 00yUCHHS,
AKTHBHBIC U MHTEPAKTHBHBIC METO/1bl O0YUCHHS:
— MurepakTUBHbIE KUY (110 BCEM TemMaMm).
—  AHaJIW3 CUTYaUMi (110 BCEM TeMam ).
— llpumeHeHHe UMUTALMOHHBIX MOJICIICH (110 TEOPHH HICKTPOMATHHTHOIO TTOJIsH).

6. OHEHOYHBIE CPEACTBA JIVISI TEKY LHETNO KOHTPOJIS YCIHHEBAEMOCTH,
MPOME/KYTOUYHOU ATTECTALUH MO UTOTAM OCBOEHMSI IMCHUTIJIMHBI U
YYEBHO-METO/IMYECKOE OBECTIEYUEHUE CAMOCTOSITEJILHON PAGOTDI
CTYJAEHTOB
6.1. Bonipocsl 1o pasjeiiam nporpavMmbl JLIsE HPOBCICHISE TCRYHICTO KOITPOJIs
Cemectp 3. Peittunr- konrpois 1.

1. [pu Kakom yCI0BHH HAPAMETPhI YIEMCHTA YICKTPHYUCCKOH HEHH CUMTAIOT COCPEOTOUCHHBIMAT

2. 3anuiumnTe CAOBECHYIO (POPMYIUPOBKY HPHHILMIIA B3AHMHOCTH JUIS Y ICMCHTA YICKTPHYECKOH Llernu.

3. 3anumure cAoBecHYO0 (POPMYJIUPOBKY HPHHIIMITA CYHCPHO3HILHK (1OJOAKCHNS) U1 TUHCHHON dI1eKTPH-
YECKOH LETH.

4. 3anuiuuTe onpeeiieHnue nacaibHoro ueroutnka IJ1C n nokakHTe ero rpauucckoe u3obpaxenne Ha
cxeme.

5. 3anuunte GopmyIty. CBA3ZBIBAIOILYIO TOK W HANPSKCHHIEC Ha 3aKUMax peaibioro uerounuka J/C, u no-
KaKHTe ero rpadguueckoe H300pakeHre Ha cXeme.

6. 3anuiunTe ONpe/IesIeHNE HICAIILHONO MCTOYHMKA TOKA W IOKAKUTE €ro rpadguueckoe u3odpaimeHue Ha
cxeme.

7. 3anuumre GopMyIly, CBA3BIBAIOLLYIO TOK W HAMPSMKEHHE HA 3aKAMAX PEAIbHOIO HCTOUYHHKA TOKA, H 110-
KaxuTe ero rpadguueckoe H3o0paxkeHue Ha cxeme,

8. 3anuwmre Gopmyity, CBS3BIBAIOLIYIO TOK H HANPSUKCHUE HA 3@KHMAX JABYXITOIIOCHOIO PE3HCTHBHOIO
MEMEHTa, U POPMYIY U1 ONPEAC/ICHUS YICKTPHUCCKON YHEPrUu. MOCTYIAIONLCH B TAKOH JIEMENT,

9. 3anumure GOpMY:1y, CBA3BIBAIOLLYIO HANIPSIKCHUE M TOTOKOCHETICHHE JIBYXITOJIOCHOIO HHJLYKTHBHOTO
HIEMEHTA (MHIYKTUBHOCTH ). anmuiinre no00nyio (hopmyny s AHHCHHON HHYKTHBHOCTH,

10. Banuummre Gopmy. 1y JUIst ONPEICACHHS DHEPIHM, TOCTYHAIOMETHT B HILYKTHBHOCTD.

11, 3anniunre Gopmysty. CBA3LIBAIOULYIO TOK M 3apsiji JIBYXIOIOCHOIO €MKOCTHOTO HJICMCHTA (EMKOCTH).
Zanuuute noA00HYI0 GopmMyIly Uist IMHCHHONH CMKOCTH,

12. 3anumure Gopmyity JUis OnpeeeHUs FHEPIrHH. HOCTYHAIOIICH B CMKOCTb.

13. 3anuumre Gopmyny 3akona Kupxroga juist pous3BoiibHOIO Y3i1a UICKTPUUICCKOT Lenn v (popmyly 3a-
koHa Kupxroda juis npon3BOibHONO KOHTYpa LEHH U COOTBETCTBYIOULIHE CHOBECHBIE (DOPMYIMPOBKH HTHX
3AKOHOB.

14. Banummre onpeaeneHue rpada 3MEeKTPUUSCKON 1eNH 1 ero nojrpaos.

15. 3anuiumnTe onpeaencHUe MaTPULLbl COCAMHECHHI (Y310BOIT MATPULLLL) M 1IPABHIIA COCTABIICHHS 9TOH MaT-
PHILLBI.

16. 3anuiunre, ¢ HCNOIL30BAHWEM Y3I0BOH MATPHLIbL, 3aKkoH Kupxroga ist TOKOB 1 hopmyIly, CB3bIBAIO-
LLYIO HAIPSAKEHUE BETBEH M MOTEHLUAJIbI Y3JI0B CXEMbl.

17. 3anumte onpeaeseHue MaTpuilbl KOHTYPOB W IIpaBHIIa COCTABACHHS ITOH MaTPHILbL.

18. 3anuiinTe, ¢ HCMOAB30BAHUEM MATPHILLI KOHTYPOB. 3aKkoi Kupxroga s nanpsokenuii u Gpopmyiy, cisi-
3bIBAIOULY IO TOKH BETBEH W KOHTYPHBIE TOKH.

19. M300pasute cXxemy BETBH NICKTPUUECKOI [ICITH. CO/leprcdlilyio conporusienne. nerounnk 9J1C u ne-
TOUHMK TOKA M 3aluiinTe s Hee 3akon Oma B ajreGpansiccroii gopme.

20. 3anumre B MaTpuuHoi (popme 3akoH Oma /LIt BCEX BCTBEH CXEMbBI JICKTPHYECKOH el U ONULINTEe
BCE cllaraembie B HT0# opmyie.



21. Ha KOHKpETHOM [1pUMepe NMOKaKHTE, KaK HCKIIOYACTCs H3 CXEMbl HJIealIbHBI HCTOUHMK TOKA, U 00biC-
HHTE 3a4CM HYIKHO Takoe npeodpasoBaHue.
22. Ha KOHKPETHOM NMpUMepe MOKaKUTe, KaK UCKIIOUACTCS W3 CXCMbl MCAILHBIH HCTOUHNK 9.J1.C. U 00BsIC-
HHUTE 3a4E€M HYXKHO Takoe rpeoOpa3oBaHue.
23. 3anumTe B MaTpUUHOH (popMe y37I0BbIC YPABHCHHS K TIOKQKHTC B PA3BEPHYTOM BHJIC MATPHILY Y3/10-
BBIX IMPOBOIMMOCTEN ¥ MATPHILY Y3JOBBIX TOKOB.
24. 3anuiuuTe NpaBuiia cCocTaBieHMs y3I0BbIX YPABHCHUIT B MATPHUHOIT (hopme.
25. 3anumute B MaTpuyHoit GOpMe KOHTYPHbBIC Y PABHEIHS 1 MOKAKHIC B PA3BEPHYTOM BHIAE MATPHILY KOH-
FYPHBIX CONPOTHBIACHHH M MATPHILY KOHTYpHBIX )J[C.
26. 3anuunTe NpaBuila COCTABICHNS KOHTYPHBIX YPABHCHHN B MATPHUIION (hopMme.

Cemecrtp 3. Peiitunr- KOHTpO/Ib 2.
I. 3anuiure B anrebpanueckoit popme ypasHerme Gajtanca MOLTOCTCH B HICKTPHUCCKOIT Lel 1 00bICHH-
TE CJlaraeMble HTOro ypaBHEHHUS.
2. 3anuuiuTe B MaTPUUHOI 1 anredpanyieckoil (JopMe IPHHIHIT U METO/L HAIOKEH S JUISE TOKOB B JIEKTPH-
4eCKOH enu. OOBLACHUTE CllaraeMble HTUX YPaBHCHHI,
3. 3anuiuMTe B MaTPUUYHOH W anredpauueckoil (popme MpuHLAI W MCTOJ HAIOKCHUS Ul HATPSIKCHHH B
HEKTPHUECKOH 1enn. OObICHUTE caaraembie ITHX YpaBHEHHil.
4. 3anuiunTe CA0BECHYIO (POPMYIMPOBKY TEOPEMbl B3AHMHOCTH (T€OpPEeMbl 00PATHMOCTH) JUlst JUHEHHOI
IEKTPUUECKOM LICTH.
5. 3anuiuure CA0BECHYIO (POPMYITHPOBKY TEOPEMbI KOMITCHCAIIMM JUTSL WICKTPHUCCKOMH 1lelH.
6. 3anuwmute Gopmysly JUls pacdera TOKa BETBH 10 TeopemMe 00 HKBUBAICHTHOM HCTOYHHKE W HApUCyiiTe
COOTBETCTBYIOULYIO 9TOH (POpMYIIe IKBUBAICHTHYIO CXEMY.
7. 3anuiute POpMYITy JUIS pacueTa HarpsKeHUs BCTBH 110 TeopeMe 00 IKBHBAICHTHOM HCTOUYHUKE W HAPH-
CYITE COOTBETCTBYIONLYIO ITON (POPMYIIC IKBHBAICH THYIO CXCMY.
8. Kakumu napamerpamu OnpeieiseTest CHHYCOMIUILHLIC TOKK i Hanpsbkenns?  Tlouemy npombluierias
4acToTa NEPEMEHHOI0 Toka pasHa 501 n?
9. 3anumure Gopmyay. onpeacasiouyro DJ1C renepatopa rapmonuuccekoit IJ1C, u 00bICHHTE BEIUUNHBL,
BXOAsLME B 9Ty (hopmyy.
10. 3anuwure Gopmyny Juist pacuera akTHBHOW MOLIHOCTH. JCHCTBYIONIEIO 3HAUCHHS TOKA W HAlPSIKEH S
MIPH FAPMOHHUYECKOM TOKE B AKTUBHOM COMPOTHUBICHUH (1.
1. 3anumure Gopmyabl Ui pacuera peakTHBHOH MOUHOCTH B MHJAYKTHBHOCTH YKQKHTE Pa3zMepHOCTb
HTON MOLHOCTH. M300pasuTe Ha KOMITJICKCHON 11JI0CKOCTH B3aHUMHOE PACIIOIONKEHHE KOMIUICKCHLIX JeHCT-
BYIOLIHMX 3HAYEHUH BEKTOPOB HANPSKEHHUS M TOKA B HH/YKTHBHOCTH.,
12, 3anuinure (hopmysibl ISl pacueTa peakTHBHOIO CONPOTHBICHHUS W PEAKTUBHOW MOLIHOCTH B €MKOCTH:
YKQKHTE PasMEPHOCTh ITOH MOLIHOCTH. M300pa3zure Ha KOMILIEKCHOMH 11JI0CKOCTH B3aMMHOE PacrosloKeHui
KOMIIJIEKCHBIX JEHCTBYIOLMX 3HAYCHUI BEKTOPOB HAIPSIKEHUS U TOKA B EMKOCTH.
13. Jlnsg cxembl ¢ nocse0BaTeibHO BKIIOYEHHBIMU demeHTaMu 1,L.C. nojkIoueH ol K HCTOYHUKY rap-
monuueckoit DJ1C. 3anaHbl mapaMeTpbl BeeX MIEMEHTOB cXeMbl. 3anuiuute hopmylisl uis pacuera aeicr-
BYIOLLETO 3HAYCHUS TOKA B CXEME M CABHIA (Pa3 MEIK/LY HAMPSIAKEHHEM H TOKOM B CXEME.
14. Tlpn KakoM yCA0BHH B CXEME € 1TOCIC/I0BATCILHO BKIIOUCHHBLIMY deMenTami 1,L.C, noAKIoueHHol K
MCTOMHHKY rapmonuyeckoit DJIC. BosHuKaeT pesonane nanpsxkennin? Kakylo oCoOeHHOCTL UMEET HTOT pe-
AKHUM padOThl CXEMbI?
15. Tlpn KakoMm YCJIOBHH B cXeMe ¢ napajiie/ibHo BKIKOUYCHHbIMU wlemenTavu r.L.C, nojxmouyennoit x ue-
TOUHHKY FapMOHMYECKOro TOKa, BO3HUKaET pezonanc TokoB? Kakyio 0coOCHHOCTL HMEET ITOT PEIKUM Pa-
00TbI cXeMbl?
16. Hanuiuure dopmyity Uisi KOMIICKCHOIO CONPOTHUBICHUS IIPOH3BOILHON BETBH CXCMbI B 10KA3aTC/IbHOH
1 anreOpanueckoi popme. Hanuimmnre takyro Gpopmyty /uist BETBH. COCTOANLIEH H3 MMTOC/IE/I0BATENILHO COE/H-
HEHHBIX dJ1eMeHToB 1.L.C.
17. Hanuwmnre Gopmysy /uisi KOMITIEKCHON 1IPOBOJIMMOCTH TIPOU3BOJILION BETBM CXEMBbI B [10Ka3aTEILHON 1
anrebpanueckoii popme. Hanuwmre takyio Gopmy:1y a/s NACCHBHOIO yUacTKa BETBH, COJCPIKALIEH Hapas-
J€JIbHO COe/IMHEHHbIE d1eMenTsl 1,L,C.
18. Hanuwmmnre (opmynsl aig pacyeTa MOUIHOCTEH MO KOMIUICKCHBIM HAlIPAZKCHHUIO M TOKY. @ TAKKE 110
KOMILIIEKCHBIM COMPOTHBIICHUSIM U MPOBOJMMOCTSIM.,



19. 3anummte 3akon Oma Juisi NPOM3BOJABHON BETBH. CojepiKalici KoMILICKeHoe conporuBietne Z K u
rapMOHHYECKUH MCTOUHHUK D.J1.C. U TOKA, B KOMILICKCHOIT (popme. Jarmmre B Marpuunoii opme ypasne-
Hust Kupxroda u1si KOMIAGKCHBIX 3HAUEHHH TOKOB M HAIIPSIIKCHUIA,
20. 3anunTe MaTpUUHbIE Y3/10BbIC YPABHEHHUSI H KOHTYPHBIC YPaBHEHUs B KOMILICKCHOI (popme: 3aruinure
(popmyty U1 pacyeTa MaTpULbl KOHTYPHBIX COTPOTHBIICHHIA.

Cewmectp 3. PeittuHI- KOHTPOIIb 3.
1. 3anuinTe (opmMyJbl, ONPEAENISIOUIHE CBA3b MCKLY (PasHBIMH W JIMHCHHBIMH (MCHKILY(pa3HbIMI) Halpsi-
KEHHUAMH W TOKaAMH B CHMMETPHYHOH TpexdazHoi CHCTEME NMpH COCAMHCHUH (a3 «TPeyroibHHKOM» H
«3BE30M.
2. 3anumure GOpMYJIbI 115 pacueTa KOMIIEKCHbBIX MOIIIIOCTEH B CHMMETPHUHON Tpex(hazHoil cHeTeMe rnpu
COC/IMHEHUH (a3 «TPEYrOJILHUKOMY W «3BE3/10#1».
3. O0bACHUTE PO/b 11YJIEBOTO NPOBOIA TIPH COC/MHCHII (a3 «3BC3/1011n, paceMaTpuBas Tpex(pasHy cuc-
FCMY Kak ¢Xemy ¢ Jjiyms yatamn O u Op M anictsupyst (popmysay JUist pacuera HanpspkeHust Ha HyJIeBOM
IPOBO/IC.
4. O0bACHUTE. 1I0YEMY JUIS U3MCPEHHUSl aKTHBHOM MOIILHOCTH HCCHMMCTPHYHON TPEXITPOBOAHOK Tpexaz-
HOH 1CTTH JIOCTATOUHO UMETh JABA BATTMETpA.
5. Hapucyiite cxemy st H3MEpeHHs PeakTUBHON MOLHOCTH B CUMMCTPHUHON TPeX(Pa3zHO [CITH. BEKTOP-
HYIO JiHarpammy JUist 9TOH LeNnu; HanuuuTe (Jopmy.iy, MOSCHSIOULYIO BO3MOKHOCTH HIMEPEHHS PCAKTHBHOI
MOIIHOCTH.
6. 3anumure popmyiibl JUis pacuera TOKOB B (hasax A, B. C npu HECHMMETPHUHOM peikuMe TpexdazHoii
LEMH YePe3 CUMMETPHUUHBIE COCTABISIOLINAE YTUX TOKOB.
7. 3anuumre GopmyIibl JUIS pacyera TOKOB CHMMETPHUHBIX COCTABISIIONIMX vepes (aszubie Toku (az A, B,
€
8. Chopmynnpyiite ycroBHs CO3AaHUs BPALLAIOLIEIOCS MATHUTHOIO 1081 B YICKTPHUCCKUX MALIMHAX, 110/1-
KJTIOYEHHBIX K MHOTO(a3HbIM CHMMETPHUHBIM CHCTEMAM HAIPSHKCHHIA.
9. JIas TpeXnoOCHOr0 YJ1eMeHTa TPAH3UCTOPa HAPHCYIITE CXeMY. COACPIKALILYIO YIPOLIEHHOe H300pae-
HHE TPAH3MCTOPA HAPHCYHTE CXEMY., COJACPKALLYIO YHPOIILCHHOE H300PaKCHHE TPAH3UCTOPA U ABA HCTOY-
Huka DJIC. nuraloume ero; 0ObACHUTE NPAHIKI JICHCTBHS TPAH3HCTOPA.
10. Hanumure cueremy ypaBHECHHE JUIS BXOJAHOIO M BBINOUHOTO HANPSZKCHHS TPAH3MCTOPA W €r0 IKBUBA-
JAEHTHYIO CXEMY. CO/IepKALLYIO 3aBUCUMBII neTtounnk DJ1C.
I'l. Hanuumre cucremy ypaBHEHHH JUISl TEPEMEHHBIX COCTABISIIONIMX BXO/HOIO M BLIXOAHOTO HAlIPSIKEHUS
TPAH3UCTOPA U €10 IKBHBAICHTHYIO CXEMY, COAECPIKALILYIO 3aBUCHMBIH HCTOUHHK TOKA.
12, JI:1s MBAYKTHBHOTO TPEXIIOMIOCHHKA 3anniinTe (popmyJIbl jUlst onpeienciius norokocueieduid Wy n '
yepe3 cOOCTBEHHbIE M B3aMMHbBIC HHLYKTHBHOCTH.
13. JInst MHAYKTUBHOIO TPEXMOMOCHHUKA 3aruinTe (POPMYJ/Ibl JUISE PACHETd NEPBUUHOIO U BTOPHUHOTO Ha-
NPsSHKEHUs Yepe3 COOCTBEHHbIE W B3aUMHbIE WH,LYKTHBHOCTH.
14. 3anuwmre popmyiy s koddpduunenta Tpanchopmatinn tpancopmaropa u 0bocHyiTe ee, HCXO1s H3
3aKOHA HJICKTPOMArHHTHOH MHIYKIIHH.
15, Banummre Gopmyny anst pacuera sHepru. norpedisemoit Tpancpopmatopom, 1 oObsicuuTe (Guznve-
CKHIl CMBICIT CllaraeMbIX 3TOi (hopmybl.
16. HapucyiiTe BeKTOpHBIE AHArpaMMBbl JUIst COTTACHOTO M BCTPEUHOTO BKIIOUCHHS JIBYX 11OCIE/10BATE/LHO
COC/IMHEHHBIX KATYIIEK HHYKTUBHOCTH, OOBACHHTE HPHHILHITHAILHOC PA3/IIYIC YTHX JIHATPAMM,
17. Hapucyiite cxemy JIBYXOOMOTOYHOI'O TpaHC(OpPMATOPA W 3alIUIIHTE CHCTEMY YPABHCHHH JUIS HEro B
KOMILICKCHO#H (hopme.
18. Hanminre hopmyiy 1015t BXOAHOTO CONPOTHRICHHS Tpatcopmaropa H 00LACHHTE €ro cilaraeMble.
19. Hanuumre ypashenne 0aianca akTHBHLIX MOHHOCTEH B Tpancopmarope 1 00bICHUTE cllaraeMble 9T0-
I'0 YPABHCHHUS.
20. 3anuumMre MaTpullbl Y3J0BbIX 1POBOAUMOCTCIH M KOHTYPHBLIX COHPOTHBIACHHI HCTBIPEXITOMOCHOTO
Tpancopmatopa.

Cemectp 4. Peittnar- kontpoiib 1.
1. 3anuiure MaTpuily CONpOTHRICHUH [Z] TpaH3ucTopa. BKIKOYEHHOro 110 cxeme ¢ o0uleil 6aszoil.
2. 3anuuinTe MaTpULLy NpoBoAUMOcCTei [Y] Tpans3ucTopd. BKIOUCHHOIO 10 cxeme ¢ o0uleH 6a30i.
3. 3anuumMTe HEONpPeICICHHYIO MATPUILYy NPOBOJAHMOCTCH TPAH3HCTOPA, BKIHIOUCHHOIO 110 cxeme ¢ obuiei
Oasoi.
4. Hapucyiite TpH BO3MOMKKHbBIE CXEMbI BKJIIOUEHHUS TPAH3HCTOPA M YKAKHUTE HA3BAHNS ITHX CXCM.



5. Hanumnte y3710Bble M KOHTYPHBIC YPABHEHHS B KOMILICKCHOH (POPME JUIsE pACUCTa CXEM ¢ TpaH3ueTopa-
MH. OObsICHUTE UX OCOOEHHOCTH.
6. 3anuuiMTe ypaBHeHUs HeTbIpexnonocHuka B popme Z. Hanumre coornotienns juts pacuetra Koaddu-
ILUEHTOB ITHX YPABHCHHMIA.
7. 3anuunuTe ypaBHeHus vetbipexioiocuuka 8 popve Y. Hanuimre cootnouienis juist pacuera kodQu-
LIMEHTOB 3THUX YPABHEHHI.
8. BanuuinTe ypaBHeHHs YeTbIpexnoitocHuka B popme H. Ykwknre juist pacuera, Kakux ternei (exem) rnpu-
MeHsieTCsl Takas JopMa ypaBHCHUH,
9. 3anuiumMTe ypaBHEHUS YETHIPEXITOIOCHUKA B (JopMe A /ISl BKIIOUCHHS HCTOUHHKA K BXOAHBIM 3a)KMMaMm
(MepBbld BAPHAHT) M JUIsl BKJIIOYEHHS HCTOYHHUKA K BLIXO/IHBIM 3aKUMam (BTOPOI BapHanT).
10. Kakum COOTHOLICHHEM CBsI3aHbl KOY(PPUIHeHTh ypasHennit B Gpopme A Juist B3aumubIX Leneil? Kakoii
YETBIPEXTIOIIOCHHK Ha3bIBAOT CUMMETPUYHbBIM?
1. Kak¥M COOTHOLUEHHEM CBSI3aHbl BXOJHBIC CONPOTHBICHUS UCTBHIPCXMOIIOCHHKA, OITUCHLIBACMOIO YPaB-
HCHUsIMH B popme A.
12. M300pa3ute SKBHBAJICHTHBIE CXEMbI HETBIPEXITOIIOCHUKORB. HCHOCPEICTBCHHO Y/I0BICTBOPSIONINE YpaB-
Heuusim B popme Z u'popme Y.
13, 3anMnTe BXOAHOE CONPOTHBIACHUE UCTBIPEXTOMOCHUKL TP HPSIMOM THTAHUK (CO CTOPOHBI BXOJHDIX
3AAHMOB), BLIPAZKCHHOEC HCPE3 CONPOTHBICHUS TIPH PAZOMKHYTBIX M KOPOTKOZAMKHY TBIX 3a/KHMaXx.
14. 3anuuuTe BXOAHOE CONMPOTUBICHUE YETBIPEXTTOMOCHHKA 11PH 00PATHOM HHTAHUH (CO CTOPOHBI BBIXO/1-
HBIX 3@/KUMOB). BLIDAJKEHHOE YEPE3 COMPOTHRICHHS IIPH PAZOMKHYTHIX 1 KOPOTKO3ZAMKHYTBIX 3QKHMaXx.
15. 3anuwnTe onpejielieHue BXOAHOMO CONPOTHRICHUS METLIPEXTIOMIOCHUEA W (pOpMYILy Juls €ro pacueTa
uepes KodGPuumeHTb ypaBHeHuit B opme A.
16. Kakoit gopmysoil onpeaensercs KOMIIEKCHbIH KOYpPUIMEHT nepetatn verbipexioinoctunka? Kakoi
(PU3NUCCKHI CMBIC JICHCTBHTEILHOW U MHUMOIT yacTeit Hroro Koo duimenta?
17. M300pasnre curuaibHble rpadbl 4eThIpeXnoaiocHUKoB B hopme A u Z.
18. U300pazute curnaibHblie rpadbl 4eTbipexnoniocHnkon B popme Y 1 H.
19. U300pasuTe cxemy KacKaJHOro COEJIMHEHMS ABYX UCTLIPEXITOIIOCHUKOB, HPEeACTaBICHHBIX KOIP|Him-
CHTaMM ypaBHEHHH B (opmMe A W CHUTHaIbHBIH I'pad, COOTBETCTBYIOUMH HTOMY COCAMHCHUIO. 3aluiure
YPaBHEHHUS CBSI3U MEXK/Y BXOAHBIMH W BBIXOJHBIMH HANPSIKECHHAMU M TOKAMH, BLIPOKEHHDLIC Yepes KO-
(UMeH T 000UX YETBIPEXITOIIOCHHKOB.
20. Banuumre psijt Rypbe U TEPUOJAMYECKOTO HECHHYCOMIANBLIONO HANPIKEeHHd B BHJIE CYMMBI clarae-
MBIX ¢ Ha4albHbIMHK (pazamu (MepBbii BapUaHT) U B BU/IC CYMMbBI cliaraembix 0e3 nauaibHbIX (a3 (BTopoi
BapuanT).
21. 3anuumre GopmMy.ibl CBA3ZH aMILIUTY L H HAUILHBIX (a3 ciaracMbix psiia Dyphe ¢ HavaibnbiMK pazamu
¢ koYppuumentamu psjla Dypbe 6e3 HavabHbIN (a3,
22, 3anuiunre GopmyIty Uls pacuera AEHCTBYIONIETO 3HAYCHUS HECHHYCOM,TAILHOTO TEPHOANUECKOT0 TOKA
uepes JICHCTBYIOLINE 3HAYCHHE TOKOB FapMOHHK.
23. Zanumre onpeaeincHus Ui KOYPGUUUMCHTOB (Popmbl. KOYPGUIMCHTA aMITIHTY bl 1 KO uienTa
MCKaKEHHSl HECUHYCOMAAIBHOM NEPHUOANYECCKON (DYHKIIMK (HAIPSsIKEHHS, TOKA).
24. 3anumte GopmyIty TS pacyeTa aKTHUBHOH MOIIHOCTH TIPH NEPHOAMUCCKUX HECHHYCOMIANILHBIX TOKAX
M HANPSIKECHUSIX.
25. 3anuumte psijt Pypbe B KOMIUIEKCHOH hopme.

Cemectp 4. PeliTHHI- KOHTPOIB 2.
1. Knacenuecknit MeTo 1 pacyera nepexo/HbIX npoieccos. BLiBo/ Mpasiil KOMMYTALMK JUTS TOKA B KaTyllI-
K€ M HanpsKeHUsl Ha EMKOCTH.
2. Onpeaenenue ¢BOOOAHONH COCTABASAIONIEH 11EPEXOJAHOIO MTPOIEcca (HANPSKCHIs. TOKa) PH TPOCTHIX U
KPaTHLIX KOPHSX XapaAKTEPHCTHUYECKOTO YPABHEHHS YICKTPHUCCKOI LCTH.
3. [Topsiaiok pacyera Hepexo/AHbIX MPOLECCOB KIAACCHUCCKHM MCTO,/I0M.
4. U300pazute rpaguuecky eIMHUUHYIO (DYHKIIMIO W JACILTAa-(DYHKIKIO W HAITMIINTE (JOPMYILY CBI3H MENLY
YTUMH (PyHKIHIMH. Hanuiure popmyiy CBS3M MCHILY HEPEXOAHONR 1 UMITYJILCHONH XapakTepUCTHKOH 1e-
M.
5. Hannwure opmyny aas pacyera Toka i(l) B HENH, Ha KOTOPYIO BO3JICHCTBYCT HANPSIKCHHC MTPON3BOIIL-
HOM (OPMBI, 3HAUYEHHE KOTOPOI'O PABHO HYJIO B HYJIEBOH MOMCHT BPEMCHH.
6. Hanuiwure Qopmyy Juis pacyera Toka i(l) B LCIH, HA KOTOPYIO BO3JCHCTBYCT HAIIPSHKCHIC IIPOH3BO. b
HOI popmbl, 3HaUeHHe KOTOPOro u(0)#0 B HY/I€BOH MOMCHT BPEMCHH.



7. 3anuiunTe 3aKOHbBI (MpaBHJIa) KOMMYTALMK /U1 CXEM COJIEPIKALIMX CMKOCTHBLIC KOHTYPLI U HHJLYKTHBIbIC
CeUeHHs.
8. 3anuiwure Gopmybl s pamMoro u odparHoro npeobpasosanis Jlaniaca.
9. 3anummTe Gopmybl JUls pacdeTa ToKa i(1) No TCOpPeMe Pa3IOKCHHg 1PH HPOCTLIX KOPHSX HOJIXHOMA
M(P) s msoOpazkenins uckomoro toka [(P)=N(P)'M(P)
10. M300paszure nocaeoBaTe/IbHYIO U NAPALICALHYIO OHEPATOPHBLIE IKBHBLICHTHLIC CXEMbl MHJIYKTHBHO-
¢TH. OOBACHUTE GUMUECKUIE CMBICI YIEMEHTOB YTHX CXCM.
11, M300pasute nocae/10BaTeabHyI0 0 HapaliciibHyIo OHCPATOPHBIC YKBUBAICHTHBIC CXeMbl eMKOCTH, O0b-
SICHUTE (PU3NUYCCKUI CMBICIT DJIEMEHTOB YTUX CXCM.
12. 3anumure B MaTpruHoit Gopme 3akoH OMa JList H300PAMKCHHIT HALIPSIKCHIIT 1 TOKOB JUISL IPOM3BOJILHOM
OTepaTopHOi CXEMbI.
13. Banuwmmnre B MaTpuyHo popme 3akonbl Kupxroda juisi npou3BobHoil 0nepatopHoii cXeMbl.
14. 3anuwmnte Gopmyibl st IpsMoro u odparnoro npeodpazosanust Mypue. 3anmuinre Gopmylty Julst pac-
4eTa YHEPrUy HENEPHOIMUECKOr0 CUIHasA.
I5. Boiseaure popmysty st KOMILIEKCHOTO Kod(duumerita nepeiaun auddpepentmpytonieif Herm, cocTas-
JICHHOMH M3 N0C/e10BaTeIbHO COEIMHEHHBIX yieMerToB 1,C. Onpeaesnre aMiimTyHo-4acToTHyIo 1 (haso-
YaCTOTHYIO XapaKTEPUCTUKH ITOH LIEIH.
16. Boiseaute Gopmyiny st KOMIUIEKCHOIO KOY(D(HIMCHTA 1IEpe/lain HHTCIPHPYIONICH 1ICITH, COCTaBICH-
HOM M3 [0CAC/I0BATCABHO COCAMHEHHBIX dieMenToB r.C. Oupeie/anTe amIinTyAHO-4acToTHyIo H (haso-
YACTOTHYIO XapPaKTEPUCTUKH ITOH 11enH.

Cemectp 4. Peitrunn- KouTpo.is 3.
I. YKaKHTE XapakTepHble HEAUMHCHHOCTH W IPAPHUSCKHE NAPAKTEPHCTHKH THITHUHBIX HEJIHHEHHBIX 3Jie-
MEHTOB YIEKTPHUCCKUX U MAIHUTHBIX LECIICH.
2. YKaxkuTe Ha KOHKPETHOM TPUMEPE MOPSIOK PACUHETA HEPA3BCTBICHHBIX WICKTPHUECKHX 1leneil ¢ nocie-
JIOBATE/IbHBIM COCIMHEHUEM JIBYX HEJIMHCHHBIX DJICMCHTOB.
3. YKaKHTE Ha KOHKPETHOM MPUMEPE NMOPAA0K pacteTa 2.ICKTPUUCCKOI el ¢ NapaIcibHLIM COCMHCHH-
€M JIBYX BETBEH C HEJMHEHHBIMHU YIEMEHTAMH.
4. YKaKuTe HA KOHKPETHOM HpPHUMEpPEe NOPSJA0K pacuera MICKTPHUCCKOH 1enu ¢ NoClIea0BaTe/bHO-
MapaseibHbIM COCJAMHEHUEM JIMHCHHBIX U HEJIMHCITHBIX YJIEMEHTOB.
5. 3anmiinTe COOTBETCTBHS MENKLY NIEKTPHUECKMMH W MAIHHTHBIMU BEIMUMHAME, & TAKKE COOTBETCTBYIO-
e (popMyIIbl U pacHeTa MarHMTHOTO CONPOTHBICHUS JUIS YHACTKA MAriUTHOH LEMH ¢ PABHOMEPHDLIM H
HEPaBHOMEPHbBIM MArHUTHBIM T10JIEM.
6. 3anuiumnTte 3akoHbl Kupxroda uist MarHuTHO#M 1enu.
7. 3anuuuTe NOPAAOK pacyeTa Hepa3BEeTBICHHONW MarHUTHOM LEIH NP NPAMOil 3a/laue (3a/an MarHuTHLI
MOTOK) W 11pH 0OpaTHOI 3a1aue (3a/1aia HaMarH M U BAIoLILas CHia).
8. Kakue XapakTepueTUKH HEJMHCHHbBIX YJEMEHTOB UCHOIB3YIOT [IPH 1IEPEMEHTHBIX HAIIPSKCHUIX M TOKAX.
9. OOBsACHNTE OCOOCHHOCTH HHEPIMOHHBIX W OC3HHCPIMOHHBIX HEIAHHCHHBIX Y/1CMCHTOB.
10. O0OBACHUTE TEPMHH «ANTIPOKCHMALLHS XAPAKTCPHCTHK HEAHHCHHBIX daemenTon, Kakue BU/IbI annpok-
CHUMAIIMK TAKHUX YICMCHTOB MCITOJIB3YIOT MIPH pacyieTax HEIUHCHHBIX Heneil.
11. OObsCHUTE CYIIHOCTH METOA rAPMOHUUECKOro DaslaHea 1pu pacyere HeJIHHEHHBIX HENeH 1 3anuimnTe
COOTBETCTBYIONIEE HCXOIHOE YPABHEHHE H €IO PEHICHUE,
12. OGBACHHTE CYTh METO/IA HYKBHBAICHTHBIX CHIYCOM/L HA HPUMEPE pacucTa peikiuma paboThl KaTYLIKH €
(peppoMarHUTHLIM cepAeUHUKOM. Hapucyiite BeKTOpHYIO Marpammy Takoi KaTy UK.
13. Hapucyiite cxeMy 3aMelIleHUs KaTyLIKH € (JeppOMarHHUTHBIM CEPIACHHHUKOM,
14. Hapucyiite BeKTOpHYIO AnarpamMmy Tpancopvaropa ¢ (peppoMarHuTHBLIM CepPACHHHKOM.
15. M300pasute cxemy 3ameliieHust TpaHcopmarTopa ¢ PeppoOMarHUTHLIM CCPACHHHKOM.,
16. Hapucyiite cxemy OJHOMOJIYNEPHOAHOIO BBINPAMUTCIS M JUISE TAKOH CXEMbI ¢ TAPMOHHYCCKUM HCTOM-
HUKOM HANPSIKCHUs!, N1€aJIbHBIM BEHTHIIEM W AKTUBHBIM CONPOTHBACHHCM I OTIPE/ICIIHTE CPEJIHUE W JACHCT-
BYIOLLIME 3HAUCHHUE TOKA.
17. OObsACHHTE, MOYCMY B JIKTPUYECKOH LENu ¢ rapMOHUUCCKHM HCTOUHHKOM HANPSKEHHs. H/IcalibHbIM
BCHTHIIEM M AKTUBHBIM CONPOTURICHUEM ' KOYDDHIMEHT MOIHOCTH COS(Q) =1
18. M300pasuTe BOJILTAMIICPHYIO XAPAKTECPUCTHKY OIOPHOIO MO (CTAOWIMTPOHA), YKakKUTe padouni
YHACTOK YTOH XAPAKTECPUCTUKH U HTPOCTCHLIYIO CXEMY JUls CTaOHIM3alnu WK OHOCTOPOHHETO OrpaHuye-
HHS,



Cewmectp 3. Peftrunr- koutpoib |.
1. YTo Ha3bIBACTCS HNEKTPOMATHUTHBIM, YIEKTPHUYCCKHM U MATHUTHbBIM 110J1eM?
. UTO Ha3BIBAIOT BEKTOPOM HANPSIKEHHOCTH MICKTPHUYECKOTO 1101517
. UTo Ha3bIBAIOT BEKTOPOM MarHMTHON MHIYKILHK?
. Kakas cuna (KoJaM4ecTBEHHO) ICHCTBYET B MArHUTHOM [10/1€ Ha KPHBOJIMHCHIIBLI W TIPSIMOJIHHCH I
ITPOBOHHK?
. UTo Takoe 2IeKTPHYECKHI MNOIIb, M KAKOH (PH3HUCCKOM BCIMUHHOIN OH XapaK TepH3yeTes?
. Y10 Takoe MarHuTHbBIHA AMNOb, U KAKOH (U3KUUCCKONH BEAHUMHOIT OH XapakTepH3yerces?
Y10 Takoe ek rpuiecKkas noJaspu3oBaHHOCTL BeiecTsa? Kak oHa KOAMUCCTBCHHO BbIpaskaeTes?
. HT0 Takoe HaMarHMUeHHOCTb BetlecTBa? Kak ona KOAHUeCTBEHHO BhipakacTes?
Jlaiite o01iee onpejieiieHue MNIEKTPUUECKOTO CMCLICH S,
10. Jla#iTe oOuiee onpejiesieHne HanpsKEHHOCTH MArHUTHOIO HOJISH,
1. Yro rakoe 00bEMHas 1I0THOCTD NICKTPHUCCKOTO 3apsiia.
12. Yr0 Takoe mioTHoCcTh ToKa?
13. Chopmynupyiite 3aKOH NMOAHOIO TOKA B HHTEIPAILHOI (hopme.
14. Chopmynupyiite 3aKOH IEKTPOMArHUTHONH HHAYKIIHH B HHTErPalIbHO hopme.
[5. Yemy paBeH 10TOK BEKTOPA MEKTPHUECKOTO CMEUICHHS Yepe3 3aMKHYTYIO HOBEPXHOCTH?
16. ChopmyiupyiiTe 3aKOH HEMPEPHIBHOCTH JIMHUI MArHUTHOM HHAYKIHKA B HHTEIpasibioil opme.
17. Chopmynupyiite 3aK0H MOJHOro ToKa B AnpQeperitnalibioi Gopme. TIpokoMMeHTHpYIiTe KOMITOHEHTDI
JIOTHOCTH MOJIHOIO TOKA.
18. Chopmynupyiite 3aKoH dAEKTPOMArHUTHOM UH/IYKILIH B M eperinaibioii hopme.
19. ChopmynupyiTe 3aKOH HENPEPBIBHOCTH JMHHI MarHUTHOH HHAYKIMK B i depennmansbioi Gopme.
20. CpopmynupyitTe 3aKOH, KOIMUYCCTBEHHO BLIPMIKAIOUHH HCTOKH BEKTOPHOIO OIS )ICKTPHUECKOro
CMeUIeHHUS B M PepeHimnaibHOR Gopme.
21. CKOABLKO YHEPIUM HA CAMHHUILY 00HEMA HYIKHO 3aTPaTHTh. 4TOObI HepeBecTH ToUKY Habmoaenns O u3
coctrosinus (E = 0. D= 0) B cocrosune (E(Q.). D(Q.1))?
22. CKOJIBKO SHEPIUH HA CAMHHUILY 00BEMA HYAKHO 3aTPATHTE, 4TOObI IIEPEBECTH TOUKY Habmoxenus Q u3
coctosinus (H = 0. B = 0) B cocrosinne (H(Q.1), B(O.1))?
23. Yemy paBHa 00bEMHAS IIJIOTHOCTH YHEPIHH HICKTPOMAI HHTHOTO 110157 Hemy pasha o0parumas coctas-
JSI0OLLAs HTOH MII0THOCTH YHEprun?
24. Yemy paBHa 00bEMHAs MIOTHOCT MOLHOCTH TCIUIOBBLIX 1OTEPL OT TOKOB POBOANMOCTH
25. Yemy paBHa 00bEMHAS MIOTHOCTH MOUIHOCTH CTOPOHHHX HCTOMHHKOB H/ICKTPOMArHUTHOTO 1101517
26. Kax Benér cebst BeKTOp HANpsizKEHHOCTH MArHHTHOTO 110J151 HA TOBEPXHOCTH pazjiena cpen?
27. Kak Beziér ce0st BeKTOP HANPSKEHHOCTH HIEKTPHUCCKOIO 1OJIsl HA IHOBEPXHOCTH pasjena cpe?
28. Kak Betér cebst BEKTOP MIEKTPHUECKOr0 CMELICHMS Ha MOBEPXHOCTH paszjielia epej?
29. Kak Besér ce0st BEKTOP MArHMTHON MHAYKLIMH HA TOBEPXHOCTH pasjiena cpeji?
30. M3 kakoro 3akoHa cieyeT 3aKOH coXpaHeHus 3apsia B auddepentnannnoii popme 1 Kak O 3arnuchl-
Baetcs? ’
31. Chopmynupyitre 3aKOH COXPAHEHHS 3apsila B MITTCIPaIbIOR opme.
32, Kak Bejr ¢eOst BEKTOP HOJAHON MI0THOCTH TOKA HA HOBEPXHOCTH pasjieia cpea?
33. Kak Bejtér ceOst BEKTOP MJIOTHOCTH TOKA POBOAMMOCTH HA MOBEPXHOCTH pas/ie/ia Cpejl, eciin B anasm-
MPYCMOIT CHCTEMEC OTCYTCTBYIOT CTOPOHHHE NICKTPHUCCKHE TOKH?
34. Yemy paBHa YICKTPOMArHUTHAS MOILHOCTB. H3J1yHaeMas HEKOTOPbIM 00LEMOM B OKPYIKAIOUIEe [1Po-
CTpPaHCTBO?
35. 3anuumte o01Mi BUL ypaBHeHUs Gananca HICKTPOMATHHTHBIX MOHLHOCTEH UL HEKOTOPOro 00bEMa.
36. Uemy paBHa I0THOCTDL MOTOKA YIEKTpoMar HH THOH MottHoeTH? Kakoi (pu3niueckoil BeJinunnoii oHa
Xapakrepusyercs’
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Cemectp 5. PelfTuHI- KOHTPOJIL 2.
I. YTo HA3BIBAIOT HIEKTPOCTATHUECKUM ToJeM?
2. 3anuiuuTe ypaBHEHHUs HIEKTPOCTaTHKHU B (D (epeHinaibHoi hopme.
3. Kak Bea€T cebst BEKTOP HANPSHKEHHOCTH DIEKTPUUECKOrO M0J18 B HJIEKTPOCTATHUECKOM 110/I¢ Ha IPAHHILE
JIBYX JIMDJIEKTPHUKOB.
4. Kak Bestér ceOs BEKTOP HJIEKTPHUECKOTO CMELICHHS B YJICKTPOCTATHUCCKOM T0JIC HA PPAHLIE JBYX J(H-
IEKTPUKOB.



5. Kax BejtyT cest BEKTOPBI AEKTPHUECKOIO MOJIst B YICKTPOCTATHUCCKOM 110JIC Ha I'PAHKILE Pa3jiesid npo-
BOJIHMKA W JIHDJIEKTpUKa?

6. Kak Bblpaxaercst HaNpsyKEHHOCTD HICKTPHUECKOTO MO/Is B YIEKTPOCTATHIYCCKOM 10J1€ HePes CKaIspHBIil
MICKTPHUCCKHUIT noTeHIMan? '

7. 3anmumnre JMHECHHOE YPABHEHHE ICKTPOCTATHKH OTHOCHTEIBHO CKAISIPHOIO WICKTPHUCCKOI'O [TOTCH-
uuasa.

8. Kak hopmyaupyercs ckaisipHas kpaepas 3a/iaua aHa/jn3a 51eKTpocTaTHaecKoro mojis?

9. Uemy paBHa YHEprus CUCTEMbI 3aPSHKCHHBIX MPOBOJAHUKOB B MICKTPOCTATHUECKOM T10J1¢?

10. 3anuunTe GpyHaaMeHTaIbHOE PeLeHHE YPABHEHUS YJICKTPOCTATHKHN JUIsi CKAISPHOTO HICKTPHYCCKOTO
MOTEHLMAIA U JUTS HATTPSKEHHOCTH IEKTPHUCCKOTO 11015,

I'1. Kak Bbipazkacrtes pacrpe/iejeHne CKajasipHOro HMCKTPHUECKOrO MOTEHITHAIA YePes H3BECTHOE pacipe/ie-
JICHHE 3apsiloB U 1T0JSIPH30BAHHOCTH BelecTsa”

12. MaTtemaTiHueckn OMUUIHTE MOJIC YIEKTPUUECKOTO JHTIONIS.

13. MarematHueckn onuiunTe nosie OECKOHCHHO JUIHHIOI 3apsKCeHHOI OCH.

14. Banumre hopmysny JUIst pacripeie/ieHusi CKasipHOTO AIEKTPUUECKOTO MOTCHIMAIA BOKPYI' CHCTEMbI
JIBYX Pa3HOMMEHHO 3apsiyKEHHbBIX NAPALICIbHbIX OCCKOHEUHO UTHHHBIX OCEH.

15. Jlokasutre, uTo MOBEPXHOCTH PABHOIO MOTCHIMAIA OIS JIBYX PAa3HOUMEHHO 3apsHKCHHLIX T1apaiesh-
HbIX OECKOHEUHO UTHHHBIX OCCH MPEACTaBISION CODOH TP ¢ OCIMH, HAPAUICALHBIMK ICKTpHYC-
CKMM OCsiM. 3anuiunte GopmyIibl Uit KOOPAHHAT OCEH M PAAMYCOB YTHX LHIHHILPOB.

16. Banuiure Gopmyy [Uist onpeaeaeHuss EMKOCTH KOAKCHATLHOTO Kabes Ha ¢/IHHUILY JUIHHDI.

17. Kak paccuntbiBaercs EMKOCTb «KOAKCHAILHOIO» KaOesst CO CMELEHHON KMII0H HA CAMHUILY JUITMHBI?
18. Kak paccumnrbiBaeTcs EMKOCTb ABYXITPOBOJAHON JIMHUHK € LIMJAMHAPHUECKHMH [TPOBOJIAMHI Pa3HOIo pa-
jauyca?

19. Kak paccuntbiBaeTcs EMKOCTb ABYXIPOBOJHON JIMHUK € IIMAMHAPHUCCKIMH [IPOBOAMH OJ/IMHAKOBOI'O
pajauyca?

20. Kak paccunThIBa€Test EMKOCTb CHCTEMbI LIMAMH/IP - TZIOCKOCTD (Ha CAMHUILY JUTHHBI)?

21. Kak paccunThIBatOTCS NOTEHIMAIbHBIC KOYNPPHIHCHTHLI TIPOBO;IHHKOB JABYXIIPOBOHOM JIHHHUK ¢ YU€TOM
BIAWSHUS 3eMIin?

22. Kak paccuurbiBatoTest EMKOCTHbIC KOYP(GUUHCH T TTPOBOAHUKOB JABYXIIPOBOAHON JIHHUK € YIETOM
BIAWSIHUS 3eMiIn?

23. Kak paccuuTbiBAIOTCS HaCTHUYHbIE EMKOCTH MPOBOAHNKOB JIBYXITPOBOHOMN JHHUK ¢ YUETOM BIMSTHUS
3eMiin?

24. Kak paccuuTtbiBaeTcst paboyasi EMKOCTb JIBYXITPOBOAHON JTHHHK € YUETOM BAMSIHUS 3emIin?

25. YTo Ha3bIBAIOT MOTEHIMAILHBIMH KOYPOUIMCHTAMH CHCTEMDBI TTPOBOAHHKOB B YICKTPOCTATHYECKOM
nose?

26. Uro Ha3bIBalOT EMKOCTHBIMH KOYPPHUIIMEHTAMU CHCTEMbI TIPOBOAHMKOB B ICKTPOCTATHUECKOM 110J1€¢7
27. Y10 Ha3bLIBAIOT YACTHUHBIMH EMKOCTAMH CHCTEMbI TPOBO/IHUKOB B YJIEKTPOCTATHUECKOM T10J1e”?

28. 3anuuinre ypaBHeHUs! MOCTOSHHOI'O YJAEKTPUUCCKOro 10JIst B TPOBOAALICH cpee B M (epeHiinaibHoM
(dopme.

29. Pacckaxute 00 0COOEHHOCTAX ICKTPHUECKOTO 10151 B AMIIEKTPHKE BOJIU3H HIPOBOAHMKA C TOKOM.

30. Pacckaxute 00 0COOCHHOCTAX pacuéra MOCTOAHHOTO MICKTPUUECKOT'O 1101l B HECOBEPLICHHBIX H30J1H-
PYIOLLIHX Cpejlax.

31. Chopmynaupyiite OCHOBHbIE 3aKOHbI MATHUTOCTATHKH B MHTEI PAILHON (opme.

32. ChopmyanpyiiTe OCHOBHBIC 3aKOHbI MATHHTOCTATHKN B Jnepenitnaibiolil Ghopae.

- HT0 HA3BIBAKOT MUAIHHTHBLIMH 11O H0CaM K’

4. 3anuumMTe JMHEApU30BAHHOE YPABHECHHE MATCPHAILHONH CBA3H MEIK/LY BCKTOPAMH MArHUTHON LYK=
MK 1 HANPSOUKEHHOCTH MATHUTHOTO MOJIS.

35. Yemy paBHa oOparumas cocrap/siiouias 00bEMHOM MIJOTHOCTH YHEPIHH MArHUTOCTATHYECKOTO 110J1s17
36. Kak B 0011eM cityyae BbIpakaeTcsi pacipeae/icHue HanpsKEHHOCTH MArHTHTHOTO HOJISE YePe3 CKaIsgPHbIII
MarHuTHbIH noteHumnan?

37. 3anuiunTe JHHCHHOE YPABHEHHE MArHUTOCTATHKH OTHOCHTEILHO CRAUISPHOIO MArHUTHOTO ITOTEHIIKAA.
38. Chopmyanpyiite CKajIsspHyIO KpaeBylo 3aj1auy MarHuToCTaTHKH,

J
J

'
“

'
-

(OS]



Cemectp 3. Peittunr- KoHTposib 3.
1. Pacckaknre 0 HPHHIKNEG JACHCTBUA MAIHHTHBIN YKPAHOB.
2. 3anMUINTe NPOCTPAHCTBEHHOE HHTCTPAILHOC YPABHCHHC MATHHTOCTATHKH OTHOCHTE/ILHO BEKTOpa Ha-
MArHMYE€HHOCTH BELIECTRA.
3. Ucnonbsys Teopemy YmoBa-IToiHTHHIA, BBIBC/ICTE COOTHOMICHME. OIMPECIIONIECE MOILHOCTD, Hepe/id-
BACMYIO 110 ABYXMPOBOJAHOHN JIMHUKU MOCTOSHHOIO TOKA.
4. Y70 Ha3bIBAIOT MEPEMEHHBIM FAPMOHHUYECKUM HICKTPOMArHHTHBIM 110J1¢M”)
5. YTo Ha3bIBAIOT KOMILICKCHON aMITIMTY10H FrapMOHHYCCKH H3MEHSIIOLIETOCS BCKTOPA B IpoCTpancTie?
6. UTO HA3BLIBAIOT KOMIIJICKCHbBIM JICHCTBYIOLIMM 3HAYCHHUECM FAPMOHUYUCCKH H3MCHSIOUIErOCs BEKTOpa B
npocrpamcTee?
7. Kak BbIpakacTcsi MTHOBEHHOE 3HAYEHHUE BEKTOPA B MPOCTPAHCTRE UCPE3 €0 KOMITJICKCHBIC [PE/ICTaBIIC-
Hus?
8. 3anuimnTe ypasHenus Makcpesia B KOMILIEKCHOH (popme.
9. 3anuinTe ypaBHEHUS MATEPHAIBLHOI CBA3M B KOMIIEKCHOI (opme.
10. Hemy paBHa KOMIICKCHAS MICKTPOMArHUTHAS MOIIHOCTB. H3JIydacMast HEeKOTOPbIM 00BEMOM B OKpY-
KAIOLLEE POCTPAHCTBO?
I'l. 3anuiumnre ypasHenne GajlaHca KOMIIIEKCHBIX VICKTPOMA HUTHBIX MOULHOCTCH JUIst HEKOTOPOTo 00bEmMa
B HIPOCTPAHCTHE.
12. Yemy paBHa NJI0THOCTb MOTOKA KOMILUIEKCHON YJICKTpOMar HHTHOH MotoceTn? Kakoii (hu3nueckoii Be-
JMYMHOM OHa XapakrTepusyercs’?
13. Uro Ha3bIBAlOT KOMIIEKCHOM JMYICKTPHUCCKOT HPOHUITACMOCTBIO BEICCTBA B FAPMOHHYECKOM 2J1eK-
TPOMArHUTHOM 110:1e? KakuMH napaMeTpaMu OHa Xapakiepusveres?
14. Yro Ha3bIBAIOT KOMILICKCHON MArHUTHOM IPOHILACMOCTHIO BELICCTBA B FAPMOHHUCCKOM JIEKTPOMAr-
HUTHOM nosie? KakuMu napamerpamMu oHa xapakrepusyercs?
15. Yro takoe KOMIICKCHAs yACAbHAs Y1EKTPHUCCKas IIPOBOAMMOCTD BEICCTBA Ha (PUKCHPOBAHHOM vacTo-
TEY?
16. Uto Ha3bIBaOT KOMIUIEKCHOH (P PEKTUBHOM AMINEKTPHUCCKONH MPOHHIACMOCTLIO BEHECTBA HA (PUKCH-
poBaHHOl yacroTe?
17. Yto Takoe BEKTOPHbIIH MarHWTHBIA W CKAISIPHBIH YICKTPHUCCKHHA TOTEHIIMABI M KAK OHH BBOJATCS B
MOJIEJIM FTAPMOHHYECKUX IEKTPOMArHUTHBIX 110.1¢H
18. 3anuuinre o010 CHCTEMY YPaBHEHUH MaTeMATHUECKON (PU3MKH OTHOCHTEILHO BEKTOPHOIO Maruu -
HOTO M CKAISPHOTO HNICKTPUUECKOTO HOTEHIMLIOR /UL FAPMOHUUCCKOTO MICKTPOMATHHTHOTO TIOJISL,
19. 3anuuinre BEKTOpHOE M cKaIsipHOe ypasreritst JlaamOepa ais oiHopo/ioii epesbl. Yemy pasna (aszo-
Basi CKOPOCTh PACITPOCTPAHCHHUS ICKTPOMATHUTHOH BOJIHbI?
20. 3anuiuInTe BEKTOPHOE M CKAISPHOE BOJIHOBBIC YPABHCHHS JUTS O/IHOPO/HOH cpeibl, HYemy paBHa rpo-
CTPAHCTBEHHAS HACTOTA YIEKTPOMATHUTHOH BO.1HBI”
21. 3anuimnre GOpMYJibl, ONPEACTSIOULIUE PACHPE/ICICHUE BEKTOPHOTO MATHHTHOIO M CKAISMPHOIO dICKTPH-
YECKOI0 MOTEHIIMAIOB BOKPYT 3JIEMEHTAPHOI O HJICKTPUUCCKOIO H3ayuarTess (u3iayuarenas epua).
22, 3anuimre GopMYibl, ONPEACISIIOLLIME PACIIPEIEICHUC BEKTOPHOIO MATHHTHOIO H CKAISPHOTO 9JIEKTPH-
YECKOTO MOTEHIIMAJIOB BOKPYT UIEMEHTAPHOIr0 MarHUTHOIO W3ayvares (n3ayuaress Guiokepaibia).
3. YT0 Ha3bIBatOT MOBEPXHOCTHLIM P dexTom n ra(hdextom GanszocTu?
4. KakuMn ypaBHEHHUSIMH OITUCBIBACTCS PACIIPOCTPAHEHHNE 1I0CKOH BOJIHBI B OAHOPOIHOM [1POBOJISLIEM
nosynpocrpaHcTse?
25. KakMMH COOTHOIIEHHUSMH OIUCHIBACTCS paclpe/IeeHne HanpsmKEHHOCTH NICKTPHYECKOTO U MArHHTHO-
ro noJst Mpu NOBEPXHOCTHOM PdeKTe B NpoBOAsIIEM HOJAYIPOCTpaHCTBE”
26. Yemy paBeH BOJIHOBOI UMIIEAAHC NPOBOAHKUKA Ha (PUKCHPOBAHHOM yactoTe W ryOuHa pOHHKHOBEH K
HICKTPOMArHUTHOIO 110J1s1 B POBOSILEE MOJYPOCTPAHCTBO IPH HOBEPXHOCTHOM HpeKkTe?
27. KakumM# COOTHOLICHUSMH OMUCHIBACTCS NOBEPXHOCTHERIN YW(PeKT B IPOBO/SIIEM T101ynpocTpancTse?
28. Uemy pasHa MOILHOCTH HOTEPb YHEPIHH HA BUXPEBBLIC TOKH HPH CHHYCOMAAILHOM MEpeMarnuyuuBaium
IJI0CKOH NPOBOJSALICH 1171aCTHHBIY _
29. KakuMu ypaBHEHHSIMH OMUCBIBAETCS MOBEPXHOCTHBIT YB(EKT B Kpyriom nposojie?
30. 3anuumuTe GopMYibl, ONMHUCHIBAIOLIME PACITPE/IC/ACHUC HAIPSIKEHHOCTH HICKTPHYUECKOIO U MATIHHTHOTO
MOJisl, @ TAKIKE MIOTHOCTH TOKA MPOBOAMMOCTH B IIUAMH/APHYCCKOM TTPOBOAHHKE HPH HPOTCKAHMH [10 HEMY
rapMOHHUYECKOIr0 ICKTPUUECKOr0 TOKa.

2
2



Cemectp 3. Kourposnbubie Bonpock no CPC.
1. Yro Takoe sekTpoaABHIKY 1A cuia’?
. UTo Ha3bIBAIOT PE3UCTUBHBLIM JABYXMOTOCHUKOM
. Kakas xapakrepucrika oTpakaet CBOHCTBA HEAMHCHHOTO PE3HCTHRIOIO JIBYXITOHOCHHKA?
- HT0 Takoe ek TpHUECKOe CONpOTHRICHHE?
. YT0 Takoe ek Tpruueckas mpoBOAMMOCTh?
6. Kakasi XapakTepucTKa oTpakaeT CBOHCTBA JIBYXTIOIIOCHOIO HCTOUHIKA DICKTPOIHESPIHH?
7. YTo Takoe BHYTPEHHEE COMPOTHBICHUE M BHYTPCHHSIS IIPOBOAMMOCTD JHHEHHOIO JIBYXITOMOCHOIO HC-
TOYHHUKA YICKTPOIHEPrun?
8. UTo Ha3bIBAIOT HHLYKTHBHBIM JIBYXTOJIOCHUKOM
9. Kakas xapakTepucTHKa OTPaKkaeT CBOUCTBA HCIAMHCHHOTO HHAYKTHBHOIO JIBYXTTOJIIOCHIKA?
10. Yo Takoe MHYKTUBHOCTD?
1. YUro nHa3biBaloT EMKOCTHBIM JIBYXITOJHOCHUKOM ?
12. Kakas xapakTepucTHKa OTPakaeT CBOMCTBA HEJHHEHHOrO EMKOCTHOIO JIBYXITOOCHHKA?
13. Yo Takoe s/1eKTpHUecKas EMKOCThL?
14. Chopmynupyiite npaBuno GopMUpOBaHUs TOMOIOTHUECKON MATPHILBL Y3I0BLIX COC/IMHEHHI.
15. Chopmynupyiite npaBuino GopMHUPOBAHUS TOMOJIOTHUECKONH MATPHILBI IIIABHBIX CEUCHHMII,
16. Chopmynupyitte npaBuiio GopMUPOBAHUS TONOIOIHUECKONH MATPHILLI [IIABHBLIX KOHTYPOB,
17. Cpopmyaupyiite npasuia GopMHUPOBaAHHS MATPHILBI YV3I0BbIX IIPOBOAHMOCTCH.
18, Chopmynmpyiire npasuia GopMupoBaruns ¢ToA01OBONH MATPHILLE Y3I0BLIX TOKOB HCTOUHHKOB.
19. Chopmympyitre npasuia GOPMUPOBAHKSE MATPHLLLE HPOBOAMMOCTCH FIIABHBIX CCUCHHH.
20. Cpopmyaupyiire npasuiia GOpMHPOBAHHS CTOAOIOBON MATPHILLI TOKOB HCTOUHHUKOB TIABHLIX CEUCHHI.
21. Chopmyamnpyiire npasuia GOpMHPOBAHUS MATPHILLL KOHTYPHBLIX CONPOTHBICHHH.
22. Chopmyampyiite npasuia GOpPMHPOBAHHS CTOAOLOBON MaTpHitbl KOHTYpHbIX DJIC.
23. Kak BbIpaxaercsi KOMIUIEKCHAs aMILIMTY/1a CHHYCOM/IQ/ILHO M3MCHSIONUICIOCS TOKA Yepes HapamMerpbl
€ro U3MEHEHMS BO BpeMeHH?
24, Kak Bblpaxkaercsi KOMILIEKCHOE JICHCTBYIONICS 3HAUCHUE CHIYCOILUILIO HIMCHSIOUICTOCS TOKa vepes
MapamMeTpbl Cro H3MCHCHHS BO BPEMEHH
25. Yro Takoe AeiMTe/lb HANPSHKEHUSl U KaK BblpaxkaeTcs ero KoY puumMenT nepejladu uepes conpoTusiie-
HUS U [IPOBOJAMMOCTH
26. Yro Takoe Je/MTeb TOKA U KaK BbIpakaeTcst ero KOY(PQULUHMEHT Nepe/lain 4epes ConpoTHBICHUS 1 11PO-
BOJAUMOCTH?
27. Y1o Takoe UMMEAHC ¥ aAMUTTaHC?
28. UTo Takoe pe30HaHC HANPSKEeHUH?
29. Yo rakoe pe3oHaHc TOKOB?
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Cemectp 4. Konrpoisibie Bornpoch o CPC.
1. Y10 Ha3biBAIOT NPUHYACIEHHOT COCTABASIONICH PCIKHM HCHH 110CAC KOMMYTallim?
2. Yro HazbiBaior CB()GO,'[HU“ COCTABJISIONIEH peACUMaA 1ICTTH TTOCIC KOMMY armu?
3. Kakumu coitctamu obnagaeT npsmoe npeodpazosanmne Jlanaaca?

4. Y10 HA3LIBAIOT ONEPATOPHBLIM H300PAKEHUEM TOKA HIIH HATIPSIKCHMSI
5. Y10 HaA3bIBAIOT ONEPATOPHBLIM CONPOTHBICHHEM HIIH TIPOBOMMOCTBLIO MACCHBHOIO JBYXITOIIOCHOIO yua-
CTKa YJICKTPUUECKOH Lenu?

6. YUTO HA3LIBAIOT KOMIUIEKCHON CHEKTPAIbHON 0THOCTLIO YIEKTPHUCCKOI'O CHITHATAY

7. YT0 HA3LIBAKOT AMIUIMTY/IHOM CHEKTPAILHOH XAPAKTEPUCTHKOI YICKTPHUCCKOI0 CHItaia’

8. Yt0 HaszbiBalOT (pa30BOM CHIEKTPAILHON XapaKTePUCTHKON IEKTPHUECKOI'O CHUIHama?

9. Yto Ha3BLIBAIOT JCHCTBUTEIBHON CHEKTPATLHON XapaKTePUCTHKOM JIEKTPHYECKOro curuasa?

10. Y0 Ha3bIBAIOT MHUMOMN CNIEKTPAIbHON XapakTePUCTHKON HMIEKTPHUECKOTo curuaia?

11. Kak nony4uurb curnan (mpouecc) B BUAE (PYHKIHH BPEMEHH. €C/H H3BECTHA €0 KOMIICKCHAs CIICK-
TpasibHas XapakTepucTHka?

12. Kak noayuuts curuai (npouecc) B BH/Ae (PYHKIIMH BPEMCHH, CCIM U3BCCTHA €ro JeHCTBUTEILHAS THOO
MHHMasi CIIEKTPaIbHAsl XapaKTePUCTHKA, €CIIH H3BECTHO. YTO JI0 HAUAILHOIO MOoMeHTa Bpemenn (1=0) cur-
HaJ1 Obl1 paBeH Hy 1107

13. YTO HA3LIBAIOT YICMECHTAMH HICKTPUUCCKON HCTTH ¢ PACHTPEACISHHBIMH HTapameTpamu?

14, Kakumu 11epBHUHBIMK [1APAMETPAMK XaPaK ICPH3YIOTCS CBOHCTBA MHOTONPOBOAHOH JnHUKU? YUTo Ha3bl-
BAIOT OJHOPOAHON JIMHHEH?



15. KaknumH nepBHUHBIMU NapamMeTpamMu XapakTepU3YIOTCS CBOHCTBA ABYXIIPOBO/IHON JiHiTHN?

16. KakuMu ypaBHEHMSIMH OTHCBIBAIOTCS HICKTPOMAIHUTHBIC MPOLECChl B OJIHOPOAHON JABYXIPOBOAHOMN
auHUN?

17. Yem nosxna ObITh 0MoaHeHa cucTema TeaerpadHbiX ypaBHeHH ., YTo0bI 0HA HME/a eANHCTBEHHOE Pe-
LICHUE OTHOCHTEIILHC MPOCTPAHCTBEHHO-BPEMEHHOTO PaCTIPEACICHUS TOKA 1 HAIIPSIIKEHHSI?

18. KakuMH COOTHOLUCHMAMH OINUCBIBAIOTCS PACTIPE/ICIICHNS KOMITICKCHBIX JICHCTBYIONNMX 3HAYCHMIT Ha-
NPSKEHUS W TOKA BJI0JIb JUIMHBI OJAHOPOHON JIBYXITPOBO,/IHOH JHHHK B CHHYCOM,/IAILHOM peiKHMe?

19. Yro HasbiBaior KOYPPUUHEHTOM Pactpoctpanchust, KOMPPUIMEHTOM 3artyXanis 1 kod]pQuimentom ga-
3bl OJIHOPOJAHON JIBYXITPOBOAHOH JTUHUK)

20. Kakue cOOTHOLEHUS NMO3BOJSIIOT NPEJACTABHTL OJIHOPOJHYIO JABYXITPOBOHYIO JIHHHIO YKBHBAJICHTHBIM
YETBIPEXTIOIOCHHKOM € COCPEIOTOUECHHBIMH HAPAMETPAMH B CHHYCOMIUILHOM pekume?

21. Kakumn COOTHOIIEHUAMHU B KOMILIEKCHON (JOpME OHUCHIBAIOTCS CHHYCOMIAIBLHBIC BOIHBI B OJHOPO/I-
HOM JIBYXIIPOBOHOH JIMHUH? YTO Takoe BOJHOBOC COMPOTUBICHHUEC JTHHUK?

22. Y10 Takoe KOYPGUUMEHT OTPAKEHHSs B HAYAIC H B KOHIIC JMHHHA 1 KAK OH BLIPAKACTCS YCpes BOJIHOBOE
CONMPOTHBICHHUE U UMIIC/LAHC HArpy3KH?

23. B uém 3aKiouatorest HexenaTteabHble dQQeKTbl, CBABAHHBIC ¢ OTPAKEHUCM BOJIH B JIMHUHIY

24. Yro Ttakoe iimHus 6e3 ucKameHuii?

25. Yro rakoe jgnuust 6¢3 norepn?

26. CToguue BOJIHbI B JIMHUK 0€3 1OTEpPh B PeiIKUME XOJTOCTOT0 X0/1a.

27. Crostuue BOJIHBI B JIMHAK O€3 NOTEPh B PEKUME KOPOTKOI'O 3aMbIKAHHSL.

28. Crostune BOJIHbI B JIMHUM 0€3 NOTEPb B PEIKUME HATPY3KH HA YHCTO PEAKTHBIOE CONPOTHBICHHUE,

29. Yro Takoe kodpduumenT Oerylueit BoHbI?

30. Yro Takoe uzMepuTebHas JInHus?

Cemectp 5. Konrpobshbie sorpock no CPC.
I. B HekoTopoii Touke HabItoACHUS HANPSKEHHOCTL MWICKTPHUCcKoro nosist pasia | B/M. Yro oro 3naunt?
2. B HekoTopo# Touke HaOMOACHMS MarHuTHas nityKkins pasta |1, Uro Hro snauur?
3. KakuMu (U3HUECKUMU BEJIMUMHAMH KOJMUCCTBCHIIO XapakTepusyeres dJickrpomarnurTioe noae? Kak
ITH BEJIUUUHDBI CBSI3AHbBI ¢ HAIPSHKEHHOCTBIO YICKTPHUCCKOTO 1051 U ¢ MATHHTHONW WHJLYKIIMEH, €ClK TOUKa
HaOJI0ACHNSI HAXOMTCS B Bakyyme?
4. HazoBuTte rnepBruyHbIe PU3NYECKHE HCTOUHUKH DIEKTPOMATHUTHOTO 110151,
. Kakne THIbI 2ICKTPHYCCKHX TOKOB CYLLECTBYIOT B Hpiposie? Kak 01 KOJAHUECTBEHHO BbIpaKkaloTes?
6. Kak onucebiBaloTest B 001IEM C1yHae CTaTHUCCKHE JIMICKTPHYCCKHEC U MAHUTHBIC CBOMCTBA BelecTsa’
7. Kakue jonyuieHusi 0ObIYHO NPUHUMAIOTCS 1IPH TEXHUUYECKOM OINHCAHNH IHICKTPHUYECKHX H MArHHTHBIX
FHCTEPE3HCHBLIX CBOHCTB BelecTra?
8. 3anuuinTe o0LIMI BH/L JIMHEAPU30BAHHON (DOPMbI YPABHEHHH MATEPHAILHON CBA3H. ONHUCBIBAIOLLMX JIH-
JIGKTPHUYECKHE U MAarHUTHBIE CBOHCTBA BELIECTBA.
9. 3anuiunuTe U MPOKOMMEHTHPYHTE JIMHEIHYIO (DOPMY YPABHEHMSI MATCPHAILHOI CBSI3H, OIHCLIBAIOLIETO
HICKTPOITPOBOSIIIIME CBOMCTBA BelllecTna.
10. Kak Beaér ceOst BeKTOP HANpsKEHHOCTH HICKTPHUECKOIO 110151 Ha I'PAHHILE Pa3/ie/1a [IPOBOIHUKOB, €CiIu
B aHAJTH3HPYEMOI CHCTEME UMEIOTCS CTOPOHHUE HeTounnkn DJ1CY
I'1. Kak Beaér ce0st BEKTOP MJOTHOCTH TOKA NPOBOAMMOCTH Ha FPAHKILC pas/iena POBOAHHKOB, €C/11 B aHa-
JM3BHPYEMOI CHCTEME UMEIOTCS CTOPOHHME HCTOUHMKHN TOKa”
12. Kak BeaéT celst BEKTOP IIOTHOCTH TOKA MPOBOMMOCTH Ha FPAHMILE pas3/iella NpoBOJAHHKOB, €CJIM B aHa-
JU3HPYEMOIT CHCTEME UMCIOTCS CTOPOHHHE M BHCIITHME HCTOUHUKH TOKA?
13, 3anuimre COOTHOUICHUS. XapaKTePH3YIOIILYIO aHAIOIHIO HOCTOSHHOTO HACKTPHUCCKOTO MOJIs B [TPOBO-
JISLLEH cpejie M HJICKTPOCTATHYECKOrO 1015t B AMYICKTPHKE,
14. Kak Bea€T ceOst BEKTOP HANPSIHKEHHOCTH MATHHTHOTO 1OJISI HA IPAHMILE Pa3/leid Cpe/i B MalrHHToCTaTH-
YyecKoMm rovie?
15. Kak Beiét cebst BeKTOp MAarHMTHOM MHAYKLIMK HA FPAHKLIC pas3jiena cpe/l B MarHUTOCTaTHHECKOM 110J1¢7
16. UTo Takoe BEKTOPHbIA MarHUTHbIA NOTEHLKHAN? 3auIIMTE YPABHEHHE MATHUTOCTATHKH OTHOCHTEIILHO
BCKTOPHOI'O MAarHUTHOTO MOTEHIIHAIA.
17. ChopmysnupyiiTe BEKTOPHYIO KpacByIO 3a/iauy MarHuToCTaTnKm.
18. 3anuumnre Gopmyity Uist pacrpe/ieieHust BEKTOPHOTIO MarHUTHOTO MOTEHIHAIA BOKPYT® 2JIEMEHTa TOKA,
19. 3anuumre Gopmyny st pacripeeseHus HanpsimKEHHOCTH MArHWTHOTO 110151 BOKPYT 9JIEMCHTa TOKa,
20. Kak Bblpakaercsi MarHUTHBIH MOTOK Yepe3 BEKTOPHBLII MATHHTHBII [oTCHmall.
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21. Kak BblpaskaeTcs SJHEPrusi MarHUTHOTO MOJIst YCPE3 BCKTOPHbBIT MarHHTHLIT HOTCHIMAN?
22, Yo Ha3bIBAIOT MArHUTHBIM MOTOKOCHETLICHHEM?

23. Y710 Ha3bIBAIOT MHAYKTHBHOCTBIO KOHTYPA M B3AUMHOI HHLYKTHBHOCTHIO JIBYX KOHTYPOB?

24. 3anuwute GopMmyIty JUlst pacuéTa B3aMMHONH MHYKTHBHOCTH JIBYX KOHTYPOB. €CIIH OHI HAXOISATCS B
OECKOHEUHOH JIMHEHHOI OJIHOPOHOM cpeJie.

25. 3anuwute Gopmyny IS pacuéra MHAYKTHBHOCTH JIBYXITPOBOIHOM JIMHHH C IHIHHIPHUCCKHMH [TPOBO-
JlaMH OJIMHAKOBOIO pajuyca.

26. Kak paccuuThIBaeTCsi MArHUTOCTATHYECKOE 110J1€ B KOAKCHAILHOM Kabeie?

27. 3anumure popmysty IS pacuéra pacrpe/ie/ieHis HalpsHkEHHOCTH MariUTHOTO 10151 B/IOJIL OCH KPyT-
JIOFO KOHTYpa ¢ TOKOM.

28. 3anminure popmyay JUIs pacuéTa pacipeacacHus HanpsukEHHOCTH MAriHTHOTO 1102151 B/IOJIL OCH LIMIHH-
JIPHYCCKOTO COJNCHOM/1A € TOKOM.

29. Zanummre opmysty Uist pacuéra pacipeie/cHus HAnpsKEHHOCTH MArIHTHOTO 107181 BAOIL OCH IIHITHH-
JIPHUYECKOH KATYIIKH ¢ KOHEUHOH TOJIMHON TOKOBOI'O CJIOS.

6.2. Bonpocsl K HKsamenam
Cemecrp 3
I Knacenpukaums mMeKTpUUECKUX Hered u uX H1eMeHToBR, CXeMa MICKTPHYCCKOI e 1 ¢¢ HIICMEHTOB.
2 JIByxnosocHbie aktuBHblie nemenTsl. Merounuk 9.J1.C. Metounnk Toka.
3.JIByXTIOIIOCHBIE MACCUBHBIC YIEMEHTBI: PE3HCTHBHBIN. HHAYKTHBHbIH, EMKOCTHbII.

4. YpaBHeHUs MEKTPUUECKUX LENeH ¢ COCPEI0TOUCHHBIMHU TAPAMETPAMH.

5. I 'pad rnexrpuueckoii uenu u ee noarpan.

6. 3akonbl Kupxrodda.

y 2 Tononornueckne Marpuiibl rpada cXemMbl U UX CBOMCTBA: MATPHILA COCJIMIICHIIT, MATPHLLA KOHTYPOB.

8. JlyainbHble Lelu.

9. Marpuunas dopma 3akona Oma.

10.  CocraBicHHE MATPHUHBIX YPABHCHHUI NPH HAMUHKM BCTBEi ¢ wicanbubiMu uerounnkamu 2. J1.C. u
OKa.

L MeT0o/1 y310BbIN YPABHCHMIA.

12. MeTo/1 KOHTYPHBIX YPaBHEHHIA.

13. basiance MOWHOCTER B YCKTPHHCCKUX 1ICHISIX.

14. [ [puHUMI B METOL HAZTOKCHMUSL.

IS: Teopema B3aMMHOCTH.

16.  Tecopema 0 KOMIICHCAIIMH.

17.  Teopema 00 "KBHBAIEHTHOM HCTOUHHKE (AKTHBHOM JIBYXI10JIOCHUKE).

18. CHHYCOMAQ/IbHBIC TOKH, HAMPSHKEHUS U UX [1apaMeTphbl.

19. ["apMOHHMYECKHIT TOK B CONPOTUBIICHHH T.

20. ["apmoHHUCCKMi TOK B MHYKTHBHOCTH L.

21.  T'apmonnyeckuii Tok B emkocTH C.

22. DeKTpUUeCKas Lenb ¢ COMPOTUBICHUEM I', MHIYKTHBHOCTLIO L. 1
MKOCTbIO C (rociieioBarenbHas 1ernsb).

23. DINCKTPHUCCKAS LEITb ¢ CONPOTHBICHHEM I, HHIYKTHBHOCTBLIO L 1
MKOCTBIO C (napaiiie/ibHas LUelb).

24 Pesonane HanpsikeHuii.

25, Pesonanc rokos.

26. KoMmIieKkCHbIe aMILIHTYAbl M JICHCTBYIONLIHE 3HAUCHH S, XAPAKTCPH3YIOHLNE NICKTPHUCCKYIO LCHb.

27 KoMILZIeKCHbIC CONPOTUBICHUS U TTPOBO,IMMOCTH.

28. Pacuer MOLHOCTEH 110 KOMITUIEKCHBIM HATPSKEHHIO M TOKY.,

29. Pacuer MOLIHOCTEH 110 KOMIIIEKCHBIM CONPOTHRICHUAM H HPOBOMMOCTSAM.

30.  3akonbl Oma n Kupxroga B KoMIiekcHO#H (popme.

31.  V310Bble ypaBHEHHs U KOHTYPHbIE YpaBHCHHs B KomILiekenoit opme. Cpoiicrsa n npeoGpasopanis
enei ¢ ucrounukamu rapmornuyeckux J.J1.C. 0 TOKOB.

32; Tonorpadguueckue auarpaMmbl JIEKTPHUECKHUX CXEM.

33. Muorogpasubie nenu. OCHOBHbBIE MOHATHS U OIPE/IEICHHS.

34.  CummerpuuHbie TpexdasHblie Lenu.



35.
36.
37,
38.
39:
40.
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14.
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16.
17.
18.
19:

28.
29.
30.
31.

Hecummerpuunble TpexdasHbie LEMH.

M3mepenue MOIIHOCTH B TpeX(aszHbIX LElsX.

MeTon cHMMETPHYHBIX COCTABISIOINX (B TPeX(Pa3sHbIX LETsIX).

Bpamaronieecs maruuthoe 1ose. [puHIMI JACHC TBAS ACHHXPOHHOTO JABHIATE,
TpexnoaocHble HIeMEHTbI LENeH: TpaH3neTop.

TpexnomocHble H1eMeHTBI LeneH: HHAYKTUBHBIH TPEXTIOMOCHHK,

Cemecip 4
AHaJIU3 POCTBIX HENEH ¢ B3aUMHOH HHLYKITMEH.
AHanu3 uenei ¢ rpancopmarTopamMu. ypasternus rpatchopmaropa.
Matpuunblii MeTo;1 pacuéra uenei ¢ TpanchopMaTopamH.
Pacuér pa3BerBIEHHBIX LEHeH ¢ B3AUMHONW HHILYKIIHEIT.
CocTaB/ieHHE MaTPUYHbBIX YPABHEHUT JUIS 1IeNeil ¢ HEB3AUMHBIMH dJIeMeHTaNMH,
Heonpenenénnpbie MaTpuitbl y3J0BbIX HPOBOJAUMOCTEH U KOHTYPHBIX CONPOTHBICHHIT YICKTPOHHBIX
TPEXTIOIIOCHUKOB.
OCHOBHBIC YPaBHEHUS YETHIPEXTIONOCHUKOB.
Onpeenenne KodpPUUUEHTOB YETBIPEXTIONOCHUKOB.
DKBHBAJICHTHbBIC CXEMbI YETBIPEXTIOIIOCHHKA.
PexkuM 4eThbIpEXNoIOCHUKA MPU Harpy3Ke.
XapakTepucTHYECKOe COMPOTUBICHHE W KOYPPUIHEHT Nepeatn YeThIpEXnoMOCHHKE.
Pacuér MrHOBEHHBIX 3HAYEHHH HANPSAKCHHI M TOKOB B HCHAX ¢ HCCHHYCOMLANLHBIME HCTOYHHKA-
MH.
JleficTByO1IME 3HAYCHHUSA TIEPHOIMYECKHX HECHHYCOMIATBHBIX TOKOB U HATIPSIKCHHIA.
AKTHBHASE MOHILHOCTH PH HEPHOIMHCCKUX HECHILYCOM/IUTLHBIX TOKAX W HATTPSIKEHUIX.
Psit Dypue B koMitiekenoii popme.
llepexoanble MPOLECChl B AEKTPHUCCKUX HEMAX ¢ COCPE/IOTOUCHHBIMU NapaMeTpami. Breaenne.
Knaccuueckuii MeTo1 pacuéra nepexoiHbix 1poHeceoB B IMHCTHBIX MICKTPHUCCKIX HETISX.
OnpeaeneHue nocTosHHbIX MHTErpupoBaiins. [pasuia kKoMvy Taimi,
[lepexo/iHble MPOLECChl B CXEME € MOCIC/I0BATE.IbHO COCMHEHHBIMH dJIeMeHTamMu I 1 L (Tpu ciry-
yas). '

i “\:‘pC.\’O,’.lelC [IPOHECChl B CXEMEC € TTOCIIC/10BATC/IBHO COCJIMHEHHBIMK dsieMenTamu 1 1 C ('l'}‘)H Ciy-

yas).

. ITepexojiHbie mporeccbl B cXeMe ¢ rnoclieoBate/IbHO coe/IMHENHbIMU diementamu 1, L, C (obmnias

TCOPHS ).

. Pa3psij1 konieHcaTopa B LEMH ¢ M0cIel0BaTe/ IbHO COeAMHEHHBbIMM iemenTamu 1. L, C.
. OneparopHblif METO/1 pacuéra NepexoAHbIX MPOILECCOB B HMIEKTPHUCCKUX Lendx (ypasHenus Jlarna-

ca 1 n3o0pakeHne npoctemnx GyHKimii).

. 3akon Oma v Kupxrodga B onepatophoii gopme.

. Teopema pazinokenus (JUlsi pacuera HepexoAHbIX POIECCoB).

. IpeobGpasoBanne Dypbe U CHEKTPATBLHBIC XAPAK TCPHUCTHKH.

. pumenenune npeodpazosanus Mypbe K pacuéTy Mepexo/HbIX 1poieccos (Ha npumepe auddepen-

LUPYIOLEH W MHTEIPUPYIOLLEH 1Ienei ).

[Tepexo/iHble 1 UMITYJIBCHBIE XapaKTEPUCTHKH LICTICH.

Pacuér nepexoAHbIX MpoLeccoB 11pH BozjeiicTBii nerounnkon DJ1C 1 Toka npou3BoiLHON (opmbi.
Heanuneinblie nenu. XapakTepHble HEAMHCHHOCTH W Ipaguueckoe NnpeicTaBieHie XapakTepueTHK.
I'paduyecknit MeTO pacuéra Hepa3BETBIEHHDBIX LIENeH ¢ MOCICAOBATENLHLIM COC/IMHEHHEM JIHHEH-
HBIX W HEJIMHEHHBIX DJIEMEHTOB.

. I'papuucckuii MeToa pacyéra Lenei ¢ napaiie/ibHbIM COCAMHCHHEM JIMHEHHDIX M HEAHHEHHBIX 271¢-

MCHTOB.

. l“pa(bnqecmﬁ METO/ pacqé"ra Lenei ¢ 1ocje/10BaTeibHo- napauie!ibHbIM COCAMHCITHEM JIMHEHHBIX

M HEJIMHEHHbBIX DJIEMEHTOB.

. YpaBHEHHUs JUIsl MATHUTHBIX LEMeH W QHATOIUS € VICKTPHUCCKHMH [CTISIMH.

. I'padgmueckuii meTo pacuéra Hepa3BeTBACHHbBIX MArHUTHLIX HCTICH,

. Heanmnelnbie 21eMenThl U X XapakTepHCTHKH TIPH ICPEMCHHBLIX TOKAX H HAPIIKECHHIX.,
. AHAIMTHYCCKUE MCTO/bI pAaCUETa HeJMHEHHBIX HECTCH (ITIPH IICPEMEHHbBIX TOKAX).

. Bektophas jiarpaMma U cxema 3aMeliieHHs KaTyllkn ¢ (peppoMarHnTHBIM CePACUHHKOM.
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39. Bekropras narpamma u cxema samelienns Tpancopmatopa ¢ ()eppoMariiTHbIM CepedHIKOM.
40. OcHOBHbIC yPABHCHMS /LTS LLENeii ¢ pacnpe/1e/IEHIBIMU TapaMe T PaMH.
41. BosiHbl B JIMHUM TIPH YCTAHOBUBLIEMCSI PEKHME,
42. YCTaHOBHMBIIMECS MPOIECCHl B HATPYKEHHOMH, Pa3OMKHYTOH 1 KOPOTKOZAMKHYTOI JIMHHM C T1OTEpsI-
MH.
Cewmectp 5
Onpejienienue 51eKTPOMArHUTHOTO MoMst. Martemarnyeckuii annapar TeopHu HJICKTPOMATHHTHOTO [0,
Du3nueckue BEIHUHHBL XapaKTePH3YIOUINE YICKTPOMArHHTHOC MO1E.
[Ipocrpancisennbie nddepeninaibHbie ONEpaTopbl B TCOPHN AICKTPOMATHHTHOIO MOJIs,
MHTerpaibible TCOPEMbl, TPUMEHSEMbIC B TCOPHH HICKTPOMATHUTHOIO 110151,
YpasueHus TCOPUH MIEKTPOMArHUTHOTO 1O B HHTCIPaIbHOIT hopme.
Ypashenust Makesesina JUist HeNoABHIKHBIX CPe,L.
CooTHOLIEHHE MEXK/LY BEKTOPAMH NOJIS U HICKTPOPHIHUCCKHMMH CBOHCTBAMI CPE/ibl.
DHEPIus NIEKTPOMATHUTHOTO MO/,
I'pannunbie yeinosus juis Bekropos IMII,

. 3aKOH COXPAHEHHS 3apsiia.

. Teopema Ymosa-iloitHTHnra.

. OCHOBHBIEC YPABHEHHS YIEKTPOCTATHKH.

. I'panuunble yCioBus A1t BEKTOPOB 31EKTPOCTATHYCCKOIO OIS,

. CxanspHblit anekTpuueckuii noreHunan. Kpaesas 3a/1aua aHajinsa 3J1eKTpocTaTiiucckoro mosis.

. JHEPIus CHCTEMbI 3aPSIKEHHBIX TTPOBOJAHHKOB.

. MeToj1 n300pakeHuid.

. OynjameHTaibHOE pelueHue ypasHenuit [lyaccona u Jlaniaca npuMeHNTENBHO K MICKTPOCTATHIE.
. [Tone anexTpuyeckoro annosns.

19.
20).

[1one OECKOHCUHO JLIHHHONH PABHOMEPHO 3aPSAIKCHHOI OCH,
[Tose ABYX OCCKOHCUHO JUIMHHBIX PA3HOMMEIHO 3APSKCHIBIX OCCil.

. [one u émkocTsb MapaJlyICJIbHBIX LUHJIHHAPOB ¢ HCCOBIIAIOILHMH OCAMI,

[Toste 1 EMKOCTB CHCTEMbI LIMIIHHAP-T1I0CKOC T,

[Tone u EMKOCTH JIBYXITPOBO/IHOMH JIMHUK.

[lone n éMKOCTb ABYXIIPOBOAHOMN JIMHUKM € YUETOM BIHSHUS 3CMIIH.

PacnipesiesicHne 3aps/l0B U NOTEHIMAIOB B CHCTEME 3UPSAKCHHBLIX [IPOBOIHHKOR, HOTCHIIMAILHBIC ¥ EM-
KOCTHBIC KOYPPHIMEHTbI, YaCTHUHbIE EMKOCTH,

A anHLlMl'I JICHCTBUSA IICKTPOCTATHUCCKHUX DKPAHOB.

. 3aKOHbI HOCTOSHHOTO ICKTPHUUYCCKOTO OIS B IlpOBO}lﬂLllCi:I cpejie.

‘ l‘panwnu,le YCJ0BHsL UL BEKTOPOB JICKTPHUCCKOT'O T10JIs1 MOCTOAHHOTO TOKd.

. AHajorus MEKLY SJICKTPUYCCKHUM T10JIEM IMOCTOAHHOI'O TOKA B ITPOBOJAHMKE W DICKTPOCTATHUCCKHM 10~

JIEM B JINDJICKTPHKE.

. DICKTPHUECKOE T10J1¢ B JAMICKTPHKE BOIM3H 1HIPOBOAHHKA C TOKOM,

. DNEKTPUUECKOE M0JI€ B HECOBEPIIEHHBIX H30JIMPYIOHIHX Cpe/lax.

. DNCKTPHUYECKOE MOJICIMPOBAHNE (PUIHMUECKUX TTOJICH.

. YpaBHCHHS MArHHTOCTATHUYCCKOTO 110151 B HHTCIPaibHON (hopme.

- Y PaBHCHUS MATHHTOCTATHYCCKOTO 1018 B neperitnaibioii popae.

.| paHuuHbIe yCA0BHSH UISE BEKTOPOB MAHHTHOI'O 110151,

. YpaBHeHHs MArHUTOCTATHKH OTHOCHTEILHO BEKTOPHOTO 1TOTCHIIHAIA.

. Kpaesas 3aj1a4a MarHHTOCTATUKH JUT HEOIHOPOIHBIX CPE/L.

. MarnuTHoe no/e 2j1emMeHTa Toka.

. Belpaskenue MarHuTHOro MoTOKa M YHEPIuU MATHHTHOIO OJIS UEPE3 BEKTOPHBIT ITOTCHIIHAL.
. Horoxkocnenaeunwe. CobcTBeHHAs W B3aUMHAs HHAYKTHBHOCTD.

. PacnipejieiieHue BEKTOPHOIO NOTEHUMANA B CJ1YHAEC OJIMHOMHOIO TIPOBOAA KPYIIIOT0 CCHCHHMSI.
. MaruuTHOE 1oJ1e U MHIYKTHBHOCTb KOAKCHAIBLHOTO Kabes.

43,
44.
45.
46.
47.

MarHuTHOE 10J1e KPYrjoro KOHTypa ¢ TOKOM H COICHOM/1A.

YpaBHeHHE MArHUTOCTATUKH OTHOCHTEIBHO CKAISIPHOrO MArHMTHOTO NOTEHIMAIA.
MariuTHoe YKpaHHUpOBAHHUE.

[TpocTpaHCcTBEHHbIE HHTErPATIbHbBIC YPABHEHMS B MArHUTOCTATHKE.

MOLIHOCTD., NepeaBaemMas 1o JABYXIpOBOHOMH JIHHHI TOCTOAHHOIO TOKA,



48.
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- Honsitie o nosepxnoctaom a(pdexre u apdperre Ganzocti,
. [1nockas Bosma B 0IHOPOLHOM [TPOBOAHIKE (B POBOILIEM THOIYIPOCTPAHCTEE).
- Hosepxnoctubiii Hppext B npoBosieii mactune.
- Hosepxnoctublii *phekt B Kpyriom nposoie.

KoMiuiekcHOe npeicTaBieHne CHHYCOMAAIBHO H3MCHSIOUIXCH BEKTOPHDIX BEIHYUHH.
Ypasrenus Makcse:a B KOMIAEKCHOI (hopaie.

Teopema Ymosa-Iloitnrunra B komiekcnoii opwie,
. Komrnzekerble napameTpbl 21eKTpOQH3HUCCKIX CBOHCTB CPE/ibl 1 HX YUET B YPABHCHHAX MaTEpPHATBHOM

. Cucremsl AICKTPOJAHHAMHYCCKHUX TTOTCHIIHANIORB H _\?p;llilit‘)l“)l \lZl:l’CMEl'l'll‘10CKOI"] (])H"Bl’ll(l’l JUTST TaPMOHHYIC-

DOH/T OLLEHOUHBIX CPCJICTB JUI NPOBCIICHHS aTTCCTALLHM YPOBILI L‘.(l)()pMH]X)BZIHHOC’I"H KOMITETEeHITHH
06_\,"11!10[1[1’1XL‘$I 110 JAUCIHTITHHE O(])Op.\L’ISlL"I'C)l OT/ICALHBLIM JIOKYMCIHTOM,

0.3. Tembl (pacuérHble 3a/1aHusi) 10 KypcoBoii padore
1. Pacuér pa3BeTBAEHHON TMHEHHON LEMH MOCTOSHHOTO TOKA.
2. Pacuér necummerpuunoii Tpéxdaztoii nernu,

7. YYHEBHO-METOJAHYECKOE 1 HHOOPMALIMOHHOE OBECHEYEHUE

7.1, Knnroodecneuennocrtn

Hanmenosanne Jrreparypoi agrop.

JANCHHUTTIIMHbI

"o m3aanns KHHUTOOLECTTEYEHHOCTD
HA3BaAHMC, BIUL H3JOHASA, 113 T1T¢/1LCT- = y
5 KosiuecTso aK3eMIipos 13- Hannune B anexTporHoit 616-
| Aaniiie ondanorere Bal'y s nnoreke Bal'y
s b eoorserersri ¢ PIOC BO B
c | I R B !
OcHOBHAS JITepaTypa
I. Teopernyeckie 0OCHOBbI MIIEKTPO- 2016 hitp://www.studentlibrary.ru/bo
TexHukn : yued. nocodue ' A, B. ok/ISBN9789855035801.html
Kpyros. 9. JI. Kouerosa, T. . ['y-
3AHOBA, - 2-¢ W31, cTep. -~ MUICK
PHUIIO, 2016. - 375 ¢. : un. - ISBN
978-985-503-580-1.
2. Teopetuueckie OCHOBbI MIEKTPO- 2015 http://www.studentlibrary.ru/bo
TEXHUKH: yyed.-meToa. nocodue / | ok/ISBN9785261010241.html
A.N. Yepesko, M.JI. Usnes: Ces. [
(ApKTIY.) (perep. yH-T. - f
| Apxanreasck: CADY, 2015, - 4. 2. - !
[ 94 ¢.:mit. - ISBN 978-5-261-01024- ; |
I \ ‘ |
3. Kapnos, E.A. Teoperuieckie oc- 2017 ' ‘ hltp://www.sluden(library.ru/boj
| HOBBI YACKTPOTEXHHKN, OCHOBLI He- f ok/ISBN9785763837247.htm|
1 JHHEITHON DNEKTPOTEXHUKH B Y11- :
| pazHEeHHsX M 3a1auax : yued. noco-
| oue / E.A. Kapnos. B.H. Tumoeen,
- MLIO. Xauaiok. - KpacHosipek : Cud.
| denep. yH-1.2017. - 184 ¢. - ISBN
| 978-5-7638-3724-7.
I | : 2 3 4
| - JlonosHirrebias Jgirreparypa
| 1. TeopeTHueCKHE OCHOBbI 1EKTPO- 2010 hitp://www.studentlibrary.ru/bo
' TEXHUKH B NpUMepax W 3aaavax. Y. ok/ISBN9785778215474.html
’ 3. HeThlpexnonocHnkn 1 tpexdas-
| Hble uenu: yued. nocodue / B.10,
| Heiiman. - Hosocubupek: M3a-so
! HITY, 2010, - 144 ¢. - ISBN 978-5-

| 7782-1547-4.
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2. TeopeTnueckite OCHOBBLI MIEKTPO- 2015
|
TEXHUKH B npumepax i 3azauax. Y.

' | hitp://www.studentlibrary.ru/bo
2. JIuneibie 2NCKTPUICCRIE LenH l

|

I

| ok/ISBN9785778226289.htm|
OAHOPAZHOIO CHHYCONAXTLHO-TO TO- 1
Ka: yueo. nocooue / B.1O. Heiiman. -
2-e u3/1., nepepad. u jaon. - HoBocH- 1
Oupek: M3n-so HITTY. 2015, - 166 c. '
- ISBN 978-5-7782-2628-9.

3. TeopeTHuecke 0OCHOBBI YEKTPO- 2011 ; hitp://www.studentlibrary.ru/bo
TEXHUKH B NpumMeEpax W 3azavax. Y. ‘ ok/ISBN9785778218215.html
4. JluneiiHble Y1CKTPHULCKHE LISl '
HECHHYCOMAAALHOrO TOKa: yued. no-
codue / B.1O. Heiiman. - Hosocu-
oupck: M3n-so HI'TY, 2011.- 182 c. -
ISBN 978-5-7782-1821-5.

4. Teopernueckne 0CHOBbI MEKTPO- 2011 http://www.studentlibrary.ru/bo
TeXHHKH B NpuUMepax u 3agaqax. Y. ok/ISBN9785778217966.html
1. Jlnneitnbie dnekTpuueckue uenmu

HOCTOAHHOTIO TOKA. _\‘l§‘6. nocodme /

B.1O. Hediman. - Hoocnoupek: M-
BO HITTY, 201 1. -116¢. - ISBN 978-
5-7782-1796-6. |

5. Teopernueckne 0CHOBbI MICKTPO- 2016 hitp://www.studentlibrary.ru/bo
TexXHHK. [lepexoinblie npoueces B ok/ISBN9785778228122 . html
JIMHEIHBIX YICKTPUHECKHNX LENSX
yuebnoe nocodue / 10.B. ITerpetko.
- HosocnGupek: M3a-so HITTY,
2016.- 84 c. - ISBN 978-57782-

2812-2.

7.2. llepuoanyeckne u3ianns
. KypHaa «DaeKTpHuecTBOY.
. Kypnan «Daektpo. DIeKTpoTeXHUKA. DACKTPOTEXHUUCCKAS MPOMBILIICHHOCTDY.
. KypHait «DneKTpoTeXHUKay.
. Kypnan «M3sectust BY308B: asiekTponnkar.
. Kypnan «[TpoekTupoBaHue U TEXHOIOIMS CKTPOHHBLIX CPECACTEY.

N BN —

7.3. UntepHer-pecypebl
http://window.edu.ru/resource/976/77976/files/TOE_1.pdf
http://electrichelp.ru/teoreticheskie-osnovy-elektrotexniki/
http://portal tpu.rt/SHARED/p/PUSTYNNIKOV/lckcion/Tab 1 /Tab/theoretical_foundations_of_electrical e
ngineering.pdf
http://old.rim.mrsu.ru/kafedry/OTD/data/KL_TOF.pdf
https://toehelp.ru/theory/toe/contents.html
http://rgr-toe.ru/file_archive/11/150/
https:/Ims.kgeu.rw/pluginfile.php?file=%2F 108212%2Fmod_resource%2Fcontent%2F1%2F%D0%9B%D0
%B5%D0%BA%D1%86%D0%B8%D0%B8%20%D0%A2%D0%9IE%D0%AD 1 .pdf
http://lib.maupfib.kg/wp-content/uploads/2015/12/end/kolledj/clektrotehnika/Lekeii%20po%20TOE. pdf
http://electro.bntu.by/user/LK_TOE_2.pdf
http://portal.tpu.rt/SHARED/I/LENAOLY A/job/imoyak/Tab/TOE.pdf
http://elar.rsvpu.ru/bitstream/123456789/12485/1/978-5-8050-0374-6_2010.pdf
http://e.lib.vIsu.ru/bitstream/123456789/693/1/SHM.PDF

8. MATEPUAJIBHO-TEXHUYECKOE OBECIEUYEHAE JACHHUTIIMHBI

ﬂ.’lﬂ pCEl.’IH'l’dlll'H'l }lﬂl'lll()ﬁ JIMCLLHTIII I BL MCIOTCS CHCHMANILHBIC TMTOMEILCHKA T TlpOBEI.leHPlﬂ
3AHATHI  JICKIIMOHHOTO THIA, 3aHATHH 1a00paTopHoro THIA, PAKTHHECKUX 3aHSTHIH, TIPYNITOBBIX H
MHAMBHAYAIbHBIX  KOHCYJIbTAUMH, TEKYIUIEIO KOHTPOJAS ¥ [IPOMEKYTOMHOH —aTTecTaluy, a TakiKe
MOMELLUEHHs Ul CaMOCTOATENBHON padoTel. JlaGoparoptbiec paborsl 1posoasites B naboparopuax 522-3,
512-3.

[lepeuctb HCIOABL3YEMOTO JHIEH3HOHHOIO IPOIPAMMIIOIO obecrieueHms

1. Microsoft Office

2. MATLAB .
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