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Pabouas npocpamma oucyunmunvr b1.5.13
« DNeKmpomexHuKay

1. MepeyeHb NNaHUpyeMbiX pe3yrbTaToB OOyuyeHusi Mo OUCLUMMIIMHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMmy OCBOEHUSA o6pa3oBaTeribHOW NporpaMMbI

Henb0 ocBOeHHS] JMCHUIUIMHBI SIBJISIETCSl TMOATOTOBKa OOyJapOmuxcs K  HAY4YHO-
HUCCIIE0BATEBCKON AEATEIbHOCTH M0 HamnpasieHuro moarotoBku 12.03.02 «OnToTexHUKa» MOCpe-
CTBOM oOecrieueHust 3TanoB (GopmupoBaHusi komnereHunn, npexycmorpennoii ®I'OC, B wactu mpen-
CTaBJICHHBIX HUKE 3HAHUN, YMEHUI U HABBIKOB.

3agayamMu JMCHHUIUIMHBI SIBJISIETCSl U3yYEHHE MOHSATUHHOIO anmapara JUCHHUIUIMHBL, OCHOBHBIX
TEOPETHUECKUX TOJIOKEHUH M METOJOB, NMPUBUTHE HABBIKOB NMPUMEHEHHs TEOPETUYECKUX 3HAHUHU IS
peLIeHHsI MPAKTHYECKUX 3a/1a4.
JluciuruiiHa HampasyieHa Ha ¢opMuposanue npodeccuonanbrol kommnereHmu [TK-2 «cmocob-
HOCTb K MPOBENEHHUIO SKCIMEPUMEHTAIbHBIX W3MEPEHUH ONTHYECKUX, (POTOMETPHUECKHX H 3JIEKTpUUe-
CKUX BEJIMYUH U UCCIIEIOBAHUS PA3IMYHBIX OOBEKTOB MO 33JaHHOW METOIUKE.
B pesynbrare n3ydeHHus QUCUUIUIMHBI CTYIACHT JOJDKEH:
3narte:
* OCHOBHBIE MOHSTHS, MPEACTABICHNS, 3aKOHBI 3JIEKTPOTEXHUKH U TPAHHLBI UX MPUMEHUMOCTH
(IIK-2);
* MaTeMaTHYECKHE MOJENN OOBEKTOB 3JIEKTPOTEXHUKH U SJEKTPOHHUKH, BO3HHUKAIOLINE B HHUX
3JIEKTPOMArHUTHBIE TIPOIIECCHI U pe3ybTaThl X aHanmn3a (I1K-2);
* METOMBI aHAJIHM3a HJIEKTPHUYECKIX, MATHUTHBIX U 3JIeKTpOHHBIX Leneit (ITK-2);
* TIpUHOUNBI (PYHKIIMOHUPOBAHMS, CBOMCTBA, 00JACTH MPUMEHEHHUS M MOTEHIUAIBHBIE BO3MOXK-
HOCTH OCHOBHBIX 3JIEKTPOHHBIX Y3JIOB, 3JIEKTpOU3MepUTeNbHbIX nmpudopos (I1K-2);
Ymern:
* OMHCBHIBATH U OOBACHATH SJIEKTPOMArHUTHBIC MPOLECCHl B SJIEKTPUUECKUX LEMsIX U YCTPOHCT-
Bax (I1K-2);
* cTpouTh UX Mojeny, pemars 3anauu (11K-2);
*  YUTaTh JJIEKTPHUUECKUE CXEMBbI SJIEKTPOTEXHUYECKHIX U JIEKTPOHHBIX ycTpoiicTs ([IK-2);
* COCTaBJIATH NPOCTHIE dNeKTpudeckue cxemel nenei (I11K-2);
* TPaAMOTHO BHIOMPATH M MPUMEHSTH B CBOEH padoTe 31eKTpOoHHbIe MprOops! U y3isl (ITK-2);
Baapern:
* HaBBIKAMH IUJIAHUPOBAHMS M MPAKTUYECKOTO BBIMOJHEHHs NEHCTBHIN, COCTABJISIIOIIUX yKa3aH-
HbI€ YMEHUsI B OTBEJCHHOE HA BBITIOJHEHHE KOHTPOJIBHOTO 3aJaHUS BPEMs, CAMOAHAIIN3a pe-
3yJIBTATOB, B YACTHOCTH, HABBIKOB MOJIEIMPOBAHMUS OOBEKTOB U 3JIEKTPOMATHUTHBIX MPOLIECCOB
C MCIIOJIb30BAaHIEM COBPEMEHHBIX BBIYHCIUTENbHBIX cpencTs (I1K-2).

2. MecTO gMcUMNIHbI B CTPYKTYype obpa3oBaTesibHOW NporpamMmmbl

HucuumnnmnHa oTHOCHTCA K 0a30Boi wactu b1 oOpasoBarenbHON mporpamMmsl MOATOTOBKH Oaka-
JaBpoB 1O npodmiro «ONTHKO-3JIEKTPOHHBIE TPHOOPHI U CHCTeMBl», Hanpasierus «12.03.02 Onrorex-
HUKaY.

B cootBercTBUM € yueOHBIM TUIaHOM 1O HarpasyieHHIO «12.03.02 OnToTexHuKay 3HAHUS, YMEHUS
U HaBBIKY, TIOJyUYEHHBIE CTYACHTAMH B IPOLIECCEe M3YUECHUs UCLUTUIMHBIL, ABJISTFOTCS 0a30 IS U3y4eHUs
CIEeNYIOLUX TUCLUILINH:

b1.b.19 «OnTtuueckue n3mMepeHus»;

b1.B.O/1.9 «CBeToBbIC U3MEPEHUSY,

b1.B.O/1.11 «®@0TO37€KTPOHNKA CIA0OBIX CUTHAJIOBY;

Bb2.11.2 «Hay4yno-uccnenosareiabckas padotay.
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3. O6bemM gUCUMNNUHBLI B 3a4€THbIX €OUHULIAX C YKa3aHUeM KONnyecTBa akageMuueckux
yacoB, BblAeNieHHbIX Ha KOHTaKTHYzI0 paboTy obGyuarowmxcsi ¢ npenopasaternem (no

CMOSTeHCKINR
( eunuan

BuAam y4eOHbIX 3aHATUIN) U HA CAaMOCTOATENbHYIO padboTy obyuarowmxcs

AynuTtopHasi padora

bnok: bl

Yacts Onoka: OazoBasi Cemectp
Ne muctmnHbl o yueOHOMY TUIAHY: b1b.13

Uacos (Bcero) 1o yueOHOMY TUIaHY: 144 3 cemecTp
Tpynoemkocts B 3auerHbix enuHunax (3ET) | 4 3 cemecTp
Jlexumu (BET, wacos) 1,36 3 cemecTp
IIpaxrnueckue 3ansatust (3ET, vacos) 0.5, 18 3 cemecTp
Jlaboparopusie padotsl (BET, "acos) 0.5, 18 3 cemecTp
O6bem caMocTOsITENPHON pabOThI

no yuebHomy many (3ET, yacos Bcero) 1,36 3 cemecTp
DK3aMeH 1,36 3 cemecTp

CamocrosiTesibHast paboTa CTYI€eHTOB

Bun pabor

Tpynoémkocts, 3ET, yac

Wzydenue marepuanos jgekuuii (JIK)

025, 9

IToaroToBKa K NPAKTHUECKUM 3aHITHAM (113) 0.25, 9
IToxroroska k 3amuTte JadopaTopHoil paboTsl (1a0) 0.25, 9
BeinmosHeHne pacuerHo-rpaduueckoil padbotsl (pedepara) 0.25, 9
BeinmosHeHHE KypcoBOro npoekra (padboTsr) =
CamocrosiTenpHOe H3y4eHUE TOTIOJHUTENBHBIX MaTEPUATIOB —
mucturuinabl (CPC)

IToaroToBKa K KOHTPOJIBHBIM padoTaM —
IloaroroBka Kk TECTUPOBAHUIO =
Iloaroroska k 3a4ery —
Bceero: 1, 36
IToaroroBka k 3K3aMeHy 1, 36
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4. CopepxxaHue AUCUMMNIIUHBI, CTPYKTYPUPOBaHHOE NO TeMaM C yKasaHUeM OTBeAEeHHOro
Ha HUX KONM4yecTBa akageMU4YeCKUX 4acoB U BUAOB YUYEOHbIX 3aHATUMN

Buap! yueOHOH 3aHATHI, BKIFOYAS CaMO-
Bcero CTOATEIbHYIO padOTy CTYJCHTOB, U TPYIO-

e Tembl AUCIUTITHHBI Y4acoB HA €MKOCTB (B 4acax)
n/m TEMY
JK mp 10 CPC HH]ie;:ﬁT.

Tema 1. OcHOBHbBIE OmpeneneHuss U MEeTOMbI

1. | pacdyera TUHEHHBIX 3JIEKTPUYECKUX LIEMIEH IMO- 33 8 4 8 13 4
CTOSTHHOTO TOKa/

5 Tema 2. JIunelinple LeNM CUHYCOUOAIBHOTO 30 10 4 5 11 4
TOKa
Tema 3. Llenu ¢ B3aMMHON HMHIYKTHBHOCTBIO.

3. | MarHuTHbIE LienU NOCTOSIHHOTO U MEPEMEHHO- 8 4 2 - 2 -
ro ToKa/

4. | Tema 4. lenu tpexdasHOro Toka 18,5 4 4 5 5,5 2

5 Tema 5. TpanchopMaTtopel M 3IEKTPHUECKHE 18,5 10 4 B 45 3

MallWHbI NOCTOAHHOI'O U NIEPEMECHHOT'O TOKA

Bcero 144 yacos 1o BuAaM y4eOHbIX 3aHATHI

36 | 18 18 36 12
(BKJI104as1 36 4ACOB HA MOATOTOBKY K IK3aMeHY)

Conepxkanue mo BuaAaM y4eOHBIX 3aHATHH

Tema 1. OCHOBHBIE OTIPEACIICHUS] M METObI pacyeTa JJUHEUHBIX 3JEKTPUUECKHUX LEeTel MOCTOSTHHOTO TO-

Ka

Jlekuust 1. OCHOBHBIE OTIPEAENEHNUS, JIEMEHTBI U TOTIOJIOTMYECKHe mapaMerpsl Leneil. McTouHnkn u
NPUEMHHKHU 3JIEKTpUUecKoi 3Hepruu OCHOBHBIE 3aKOHBI 3JIEKTPOTeXHUKH. O000meHHbIi 3akoH Oma
11t ydacTka uernu. 1-i u 2-i 3axkons!r Kupxroda (2 vaca).

Jlekuust 2. MeTonpl aHaM3a Lenei ¢ OMHAM M HeCKOJIBKUMH UCTOYHHUKOM SHepruu. [IpuHummns! Ha-
JIOKEHHMS1, B3ANMHOCTH, OTHOCHTEJIBHOCTH, TeOpeMa O KoMIeHcay. MeTos HaloxkeHus (2 Jaca).
Jlexuus 3. Meronb! pacyera nenell MOCTOSHHOIO TOKAa. MeTo KOHTYPHBIX TOKOB. MeToa y3JIOBBIX
NMoTeHNUaNoB (2 Jaca).

Jlexums 4. Teopema 00 akKTUBHOM JBYXIIOJFOCHUKE, METOM SKBUBAJICHTHOTO MCTOYHWKA. JIMHEHHbIe
cooTHoweHus. Pacuer momHocTy. bamanc mourHocTe (2 4acoB).

IIpakTHueckoe 3ansitue 1. Pacuer mpocTeIx Leneld nocTtossHHOro toka. IIpumenenue meTronos
KOHTYPHBIX TOKOB H Y3JIOBBIX MMOTEHLIMAJIOB JUIsI pacyeTa Lierel MOCTOSTHHOrO ToKa (2 yaca).
IpakTuyeckoe 3ansaTHe 2. [IpMeHeHNe SKBUBAJIEHTHBIX MPEOOpa3OBaHUII W METONA SKBHBA-
JIEHTHOTO MCTOYHMKA JJIsl aHAJIN3a Pa3BETBIICHHBIX LIENEH MOCTOSTHHOTO TOKa (2 4aca).
JlaGopaTopuas padora 1. Pa3peTBiieHHas 3JIEKTPUYECKast LIEMb MOCTOSHHOTO TOKa (4 4aca).
JlaGopaTopHasi padora 2. AKTHBHBIN IBYXIIOMIOCHUK. JIMHEHBIE COOTHOLIeHUS (4 vaca).
CamocrositeabHas padora. [IpopaboTka nekinoHHOro Marepuana mo teme (2 yaca). Ilogroroska
K BBITIOJIHEHUIO W 3aLTUTE JabopaTtopHOoil padoTel Nel (M3ydeHHe METONMYECKUX yKa3aHWH, mpen-
BapUTENbHAS MPOPAOOTKA TEXHOJIOTHYECKOro 1ukia) (4 yaca). [IoarotoBka K MpakTHUECKUM 3aHS-
tusMm Nel u 2 (2 yaca). Bemonnenue 1-i gyactu pacueTHO-rpadudeckoil paboThl HA TEMY « AHAITU3
3NEKTPUYECKUX LIENeH MOCTOSHHOTO TOKa B yCTAHOBUBIIEMCS pexkume» (5 wacos). (Bcero k teme
Nel — 13 ygacoB).
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Texkymuii KOHTPOJb. Y CTHBIN ONMPOC MPH NMPOBEIACHUN AOMYCKa U 3aIUTHI JJAOOPaTOPHON pabOTHL
YCTHBIN U NUCBMEHHBIN OMPOC MO TeMe MPAaKTUYECKHUX 3aHATHH. becena mo pesyiapraTaM BbINOJ-
HEHHsI PaCYETHO-TPaUIECKOro 3a1aHuUs.

Tema 2. JIunelinble enu CUHYCOUAAIBHOTO TOKA.

Jlexuus S. OCHOBHBIE 3JIEMEHTHI LieTieil cuHyconnainbHoro Toka: R, L, C. AHanmu3 31eKTpUIeCKuX
LieTIel ¢ aKTHBHO-MHAYKTUBHBIM U aKTHBHO-€MKOCTHBIMH Harpy3kamu (2 gaca).

Jlekums 6. Pacder nerneii CHHyCOMIAIBHOTO TOKa CHUMBOJIMYECKUM (KOMIUIEKCHBIM) MeToioM. Da-
30Bbl€ COOTHOLIEHUS MEXy HaNpsKEHUSIMU U TOKaMH B LIEMSIX C aKTUBHBIMH, UHAYKTUBHBIMU U
€MKOCTHBIMU Harpy3kamu (2 vaca).

Jlekumsa 7. 3akonbl Oma u Kupxroga B xomrmuiekcHol ¢opme. BekTopHo-Tomorpagudeckue amna-
rpammbl (2 yaca).

Jlekuus 8. AKTHBHAs, pEakTHBHAs M TOJHAS MOIIHOCTb, KO3(PQPHUIMEHT MOIIHOCTH, YaCTOTHBIC
cBolicTBa ey (2 4aca).

Jlekums 9. Pe3oHaHCHBIE SIBJICHUSI B IMHEHHBIX METSIX CHHYCOMIAIBHOTO TOKA (2 Jaca).
IIpakTHyeckoe 3aHaTHE 3. Pacuer NTMHENHBIX 3JIEKTPUYECKUX LIETIeH MepeMEeHHOro Toka. Jlencr-
BUS C KOMIUIEKCHBIMH NIEpEMEHHbIMU. (2 4aca).

IIpakTnuyeckoe 3ansitue 4. OCHOBBI CUMBOJMYECKOIO METOAA pacyera Lienel CUHYCOUAAIbHOIO
ToKa. [locTpoeHne BEKTOPHBIX AUArpaMM TOKOB M TOTOTpapuUecKrx nuarpamMm HamnpsbkeHuid. ba-
JIAHC KOMILJIEKCHBIX MOIIHOCTEH. Pe3oHaHCHBIE pexkuMbl (2 yaca).

JlaGopaTopuas padora 3. [IpocThie e CHHYCOUIATBHOTO TOKA (5 4acoB).

CamocrosTeabHasa padora. IIpopaboTka neknmoHHOro Martepuana mo teme (2,5 gaca). Iloaro-
TOBKA K BBITIOJIHEHHIO U 3ammuTe JabopaTtopHoi paboTel Ne3 (uM3ydeHHe METOIUUECKUX YKa3aHHH,
npeaBapuTeNbHas mpopadoTKa TEXHOJIOTHYECKOro nukia) (2,5 gaca). [TonrotoBka K mpakTHUECKUM
3aHsTust Ne3 u 4 (2 yaca). BeimonHenne 2-i yacTu pacyeTHO-Tpaduveckoil padoThl HA TeMy «AHa-
JIU3 DJIEKTPUUECKUX IIeTell CHHYCOMIAIBHOTO TOKA B YCTAaHOBUBIIIEMCsI pexknme» (4 vaca). (Bcero
teme Ne2 — 11 gacos).

Texkymuii KOHTPOJIb. Y CTHBIN ONPOC MPH NMPOBEACHUN AOMYCKa U 3aIUThI JJAOOPATOPHON pabOTHL
YCTHBIN U NUCBMEHHBIN OMPOC MO TeMe MPAaKTUYECKHUX 3aHATUH. becena mo pesynapraTaM BbINOJ-
HEHHsI PaCYETHO-TPaUIECKOTO 3a1aHUs.

Tema 3. Llenu ¢ B3auUMHON UHAYKTUBHOCTBIO. MAarHUTHBIE LIENMU MOCTOSHHOTO U MEPEMEHHOTO TOKA.
Jleknus 10. I[lons camMo- 1 B3aUMHOHN MHAYKLWH ABYX MHAYKTUBHO-CBSI3aHHBIX KaTylIek. Pasmer-
ka 3axkuMoB .3Haku DJIC u HanpspbkeHuH B3aMMHON MHIYKLUHU IPU NMPOU3BOJILHOM 3aKOHE H3Me-
HEHHsI TOKOB U B YCTAHOBUBIIEMCSI CHHYCOHMIAJIBbHOM pexume. YpasHeHus Kupxroda mis snek-
TPUYECKUX LIeTel ¢ HHAYKTHBHO-CBS3aHHBIMHU 3JIEMEHTaMH (2 yaca).

Jlexuust 11. OCHOBHBIE 3aKOHBI M KJacCU(UKAIMsI MarHUTHBIX LiEeNel, cBOcTBa (eppomMarHeTH-
KOB; aHAJIN3 JIMHENHHBIX U HEJIMHENHBIX MArHUTHBIX Lieneil MOCTOSHHOIO MarHUTHOIO MOTOKA U TO-
Ka. (2 gaca).

IIpakTuueckoe 3ausaTue S. OCHOBBI pacueTa LENeH CO B3aMMHON MHAYKTUBHOCTBIO M MarHUTHBIX
ueneii (2 gaca).

CamocrosTenbHas padora. [IpopaboTka nekunonHoro matepuana no teme (1 gac). [Tonroroska k
npaktuaeckomy 3aHATHIO NeS (1 gac). (Becero x reme Ne3 — 2 vaca).

Texkymuii KOHTPO.Jb. Y CTHBIN U MUCbMEHHBIN ONPOC MO TEME MPAKTUUECKUX 3aHATHH.

Tema 4. Llenu TpexdaszHOro TokKa.

Jlexkuus 12. Ienu tpexdasnoro toka. Obpasosanne cummerpudHoi cuctemsl JJIC B kimaccude-
CKOM 3JIEKTPOMAIINHHOM CHHXPOHHOM reHeparope. CrocoObl coenrHeHns: 0OMOTOK T'€HepaTopa.
BapuanTsl cxem coenuaeHus Tpex@asHoro reHeparopa u Harpy3ku: Y-Y, A-A u apyrue. SBienue
cMmerennst HelTpanu. HasHadeHue HelTpaipbHOTo mposoaa (2 yaca).

Jlexkuus 13. Pacuer TpexdasHbIX Lenei mpu CHMMETPHUYHBIX 1 HECUMMETPUYHBIX PEXKUMaX. JHEp-
reTHYeCKre ToKa3aTenu B TpexdasHoi nenu. MolrHocTy, ux usMepeHue (2 Jaca)
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IpakTuyeckoe 3anaTHe 6. Pacyer TpexdasHbIX 1enell mpu CUMMETPUYHOW U HECUMMETPHYHON
Harpyske (2 gaca).
IpakTuyeckoe 3ansitue 7. Pacyer MoTHOCTH B Tpex(pasHBIX LEMsIX MEPEMEHHOro ToKa (2 Jaca).
JlaGopaTopnas padora 4. TpexdasHas 1ens CHHyCOUIATBHOTO TOKA (5 4acoB).
CamocrosareabHas padora. [IpopaboTka nekunoHHOro Marepuaia no teme (2 gaca). Ilonrotoska
K BBITIOJIHEHUIO U 3amuTe jJabopatopHol paboThl Ned (M3ydeHHe METONWYECKUX YKA3aHWM, Tpe-
BapUTENbHAS MPOPa0OTKa TeXHOJOrn4yeckoro mukma) (2,5 gaca). IlogroroBka kK mpakTHUECKOMY
3araThi0 Ne7 (2 gaca). (Beero x Teme Ne4 — 5,5 gacos).
Texkymuii KOHTPOJIb. YCTHBIH M MUCbMEHHBIN ONPOC MO TEME MPAKTUYECKUX 3aHSATUH. Y CTHBIN
OTPOC MPU MPOBEACHHUH AOMyCKa W 3aIIUTHI TAOOPaTOPHOU pabOTHI.

Tema 5. TpancopmaTops! U 3TEKTPHUUECKUE MALIHHBI IOCTOSTHHOTO M ITEPEMEHHOTO TOKa
Jlexums 14. Tpancopmaroper. Hasznauenue, kinaccuukanms, TPUHIAN ASHCTBUS, OqHO(A3HBIN
tpancpopmatop. Kosdpdunmenr tpanchopmaumu. Pesxxumbr padoter. Ilorepum u KITJ. Cucrema
ypaBHEHH TpaHchopmaropa B pexxuMe Harpysku. Ilpusenennsiii Tpanchopmarop (2 gaca).
Jlekuus 15. Bekropras nuarpamma tpanchopmaropa, T-obpa3Has cxema 3amerneHus. MismMeHeHne
BTOPUYHOTO HampspkeHus. TpaHcdopmaroper Manoit momuoctu. M3mepurenbHble TpanchopMaTo-
pBI HaMPsDKEHUS U TOKa. (2 Jaca).
Jlekuust 16. Ilony4yeHne Bpammarouerocsi MarHuTHOro mojst. CrocoObl MOJy4eHHsT BPaLIaromero
3JIEKTPOMArHUTHOro MoMeHTa. KOHCTPYKIIMN U NPUHLUIIBI AEHCTBUSI aCHHXPOHHOTO, CHHXPOHHOTO
U marosoro asuraresneil. Cucrema ypaBHEHUN U BEKTOpHAs JuarpaMma aCUHXPOHHOTO ABUTaTess
C KOPOTKO3aMKHYTBIM pOTOpOM. MexaHnuecKasi 1 pabodre XapakTepUCTHKH aCHHXPOHHOTO JIBUTA-
tenst. CmocoObl Mycka U peryJIMpOBaHMS YaCTOThI BPALEHHSI ACHHXPOHHBIX ABUraTeneil. (2 yaca).
Jlekuust 17. CuHXpOHHBIE 3JeKTpudeckne MamuHbel. HasHauernne m oOiacTu mpuUMeHEHHUs. YCT-
POMCTBO M MPUHLIMIT JEHCTBUSI CHHXPOHHOTO TypOO- U rupporeneparopa. CuMMETpHUHas CUCTEMa
Tpexdasupix DJIC. BHemHHE M PeryaupoBOYHBIE XapaKTEPUCTUKU CHUHXPOHHBIX T'€HEPATOPOB
(2 gaca)
Jlekuus 18. DnexTpudyeckne MamyHbl MOCTOSHHOrO Toka. HasHaueHnwe um oOnacTw NMpUMEHEHHS.
YcrpotictBo u npuHLUI aercTBus. CxeMbl BO30yKIeHUs. BHENIHIE U peryIMpoOBOYHbIE XapaKTe-
PHUCTHUKU F€HEPaTOpPOB MOCTOSHHOTO TOKa. Paboune n MexaHn4eckre XapakTepUCTHKH ABUTaTENeH
MOCTOSIHHOTO TOKa (2 Jaca)
IpakTnueckoe 3anarue 8. Pacuer mapamerpos T-o0pasHON cxeMbl 3aMelleHUs TpaHChOopMaTopa
(2 gaca).
IIpakTnuyeckoe 3ansaTHe 9. OCHOBHbIE ypaBHEHUsl T'€HEPATOPOB U ABUIaTeNell MOCTOSHHOTO TOKA
NPU PA3JIMYHBIX cXxeMax Bo30yxaeHus (2 Jaca).
CamocrosTreabHas padora. [Ipopadorka nexpoHHoro mMarepuana no teme (2,5 gaca). Ilogroros-
Ka K mpakTuaeckomy 3aHaTHI0 Ne8 u Ne9 (2 gaca). (Bcero k reme NeS — 4,5 yaca).
Texkymuii KOHTPO.Jb. Y CTHBIN U MUCbMEHHBIN ONPOC MO TEME MPAKTUUECKUX 3aHATHH.

JleximoHHbIe 3aHATHSA (B KOJUYECTBE 2 YaCOB) MPOBOJSTCS B MHTEPAKTHUBHOU (opme (MCTOb3y-
IOTCSl TEXHOJIOTMH THINA «JIEKIHS-IIPOBOKALMS», T.€. B MpPOLECCe JIKIUU IeNaeTcs MpeaHaMepeHHas
omubKa ¢ MOCIENYIOLUIUM OMPOCOM CTYACHTOB HA CIEAYIOLISH JIEKIIMH U OpraHu3alueil Tuanora «Iipe-
MOJIABATENb-CTYACHTY, «CTYIEHT-CTYACHT» C LIEJIbIO BBISBJICHUS OLIMOKN U YCTAHOBJICHUS] HCTHUHBL.

[IpakTrueckue 3aHATUS (2 4acoB) W JTabopaTopHbIe PabOTHI (8 YacOB) MPOBOISTCS B MHTEPAKTHB-
HOM (opMe C UCTIOIB30BaHNEM OPUTragHOrO METOA BBITIOJHEHUS 3alaHUsI C pa3rpaHUueHUeM (PYHKIIHO-
HAJIBHBIX OOSI3aHHOCTEW CTY/EHTa NPH BHITIOJHEHUH 3a/1aHUs. 3aTeM YCHINS OOBEIUHSIIOTCSA, U OpPraHH-
3yeTcsl aKTUBHBIN TUAJIOT CTYAEHTOB C MpenoaaBareieM H Mexay coOoil Al MOBEACHUST UTOTOB peLle-
HUS 33/1aHUS M €T0 MPAKTHYECKOH pea3alui.

HpOMe)KyTO'lHaH arrecranusd 1mo AMCHMIJINHE: JK3aMEH
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H3yyeHune AUCUMIUIMHBI 3aKaHUYMBAETCS dK3aMEHOM. DK3aMeH MPOBOJATCS B cOOTBETCTBUU C [lo-
JIO’)KEHHEM O 3a4eTHOM M 3K3aMeHaluuoHHoW ceccusax B HWUY MOM u HMHCTPYKTHBHBIM NMHCHMOM OT
14.05.2012 r. Ne 21-23.

5. lNepeuyeHb YyuyeOHO-MeTOOAMUYECKOrO oObecneyeHUs ONA CaMOCTOATENbHOM pPadoThbl
obyvarowmxcsa no gUucumnrivHe

Jlnst obecrieueHus: CaMOCTOSITENTbHOM PadOThI pa3pabOTaHBbI:

1. Koncnexkr nekuuii mo qucumrminae (M. npunokenue 3.PIIJI B1.5.13 (nex)),

2. Meronudeckne yKa3aHHS K BBINOJHEHUIO JIAOOPAaTOPHBIX padoT (CM. MPUIIOKEHHE
3.PIIA B1.b.13 (16));

3. Meroanueckue yKa3aHus K OATOTOBKE CTYAEHTOB K MPAKTHYECKUM 3aHATHIM (CM. TIPUIIOXKE-
nue 3.PI1JI B1.5.13 (mp)),

4. Meronuyeckre yKa3aHHs K BBINIOJHEHUIO pacyeTHO-rpadudeckoil padoThl (CM. NMPUIIOKEHNE
3.PIIA B1.b.13 (prp)),

5. Merognueckne yKa3aHUS K CaMOCTOSITENBHOH paboTe CTyneHTOB (CM. TPHIIOKEHHUE
3.PIIJI b1.6.13 (cpc));

6. ®OHA, OUEHOUYHbLIX CPeacTB AN NPOBeOEHUS NMPOMEXYTOYHOM aTTecTaumum obyuaro-
WMXCS Mo AUCLUNIIUHE

6.1 NepeyeHb KOMNETEHUMN C yKa3aHMeM 3TanoB nx popmupoBaHus

IIpu ocBoeHnu quctumnHbl Gopmupyercs komnereHus [1K-2.

Yka3zaHHbIE KOMITETEHIINH (POPMHUPYIOTCSI B COOTBETCTBUH CO CIEAYIOLIMMHE STallaMu:

1. @opmupoBaHHe U Pa3BUTHE TEOPETUUECKUX 3HAHUH, MPENyCMOTPEHHBIX YKa3aHHBIMU KOMITE-
TEHUUSIMH (JIEKLIMOHHBIE 3aHATHS, CAMOCTOATENbHAs paboTa CTYACHTOB).

2. IlpuobpeTenne U pa3BUTHE MPAKTHYECKUX YMEHUH, PENyCMOTPEHHBIX KOMIETEHIUSMH (TIPaK-
TUYECKUE 3aHSATHS, TaOOpaTOpHBIe PabOThI, CAMOCTOSATEbHASI pa00Ta CTYAEHTOB).

3. 3akperuieHue TeOPEeTUUECKUX 3HAHWH, YMEHHH U MPAKTUYECKUX HABBIKOB, MPEAYCMOTPEHHBIX
KOMIIETEHIISIME, B XOZ€ 3alIHT JJAOOPAaTOPHBIX padoT, a TakXkKe PeLIeHnss KOHKPETHBIX TEXHUYECKUX 3a-
7a4 Ha MPAKTHYECKHX 3aHIATHAX, YCIICIIHON clauu 3a4era (9K3amend).

6.2 OnucaHMe nokasaTterien U KpUTepueB OLIEHMBAHUA KOMMETEHLMN Ha pasniuny-
HbIX 3Tanax ux ¢popMmpoBaHuUs, ONUCaHUS LWKan oLeHUBaHUSA

ChopMHpOBaHHOCTh KaKIOW KOMIETEHLMH B PAMKaX OCBOEHUS NAHHOW AMCLMUIUIMHBI OIICHUBA-
€TCsl [0 TPEXYPOBHEBOM LIKAJIE:

- TIOPOTOBBIH YPOBEHB SIBJISICTCS 00S3aTENBHBIM TSI BCEX 00yHArOIUXCS TI0 3aBEPIICHIH OCBOSHUS
JUCLUIUIAHBL,

- TIPOJBUHYTHII YPOBEHb XapaKTEPU3YETCsl MPEBBILICHNEM MHHHUMAJBbHBIX XapaKTePUCTHK Cop-
MHUPOBAHHOCTH KOMITETEHLIUHU [0 3aBEPIIEHUN OCBOEHUS NUCLUIIIVHBI,

- OTAJIOHHBIM YPOBEHb XAaPAKTEPU3YETCs MAKCUMAJIBbHO BO3MOXKHOU BBIPAXKEHHOCTBK) KOMIIETEH-
LIUU U SIBJISIETCS BAXKHBIM Ka4€CTBEHHBIM OPUEHTUPOM JIJIs1 CAMOCOBEPIIEHCTBOBAHMS.

IIpn nocratounom kavecTBe ocBoeHHUs1 Oosee 80% mpHUBENEHHBIX 3HAHUIA, YMEHHI U HABBIKOB
MIPEenoAaBaTeNlb OLEHUBAET OCBOCHHE JAHHON KOMIIETEHLIUHU B PaMKaxX HACTOSILIEH AMCLUIUIMHBI HA 3Ta-
JIOHHOM YpOBHE, Tpu ocBoeHnH Oonee 60% NMpUBEACHHBIX 3HAHWH, YMEHUH M HABBIKOB — HA MPOABHUHY-
TOM, npu ocBoeHun Oosiee 40% npUBENEeHHBIX 3HAHUH, YMEHUH U HAaBBIKOB - HA TIOPOrOBOM ypoBHE. B
MIPOTUBHOM CJIy4ae KOMIETEHLUs B pAMKaxX HACTOsIEN AUCLUIIIMHBI CYUTAETCS] HEOCBOCHHOM.
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YpoBeHb cHOPMUPOBAHHOCTH KAKAOH KOMIIETEHIIMH HA PA3JIMYHBIX dTarnax ee GopMHUpPOBaHUSA B
MPOLIECCEe OCBOCHMS NAHHOW AUCLUIUIMHBI OLICHUBAETCS B XOAE TEKYIErO KOHTPOJs YCIEBAEMOCTH H
MIPEACTABJICHO PA3IMYHBIMU BUAAMU OLICHOYHBIX CPEICTB.

OO6mast oueHka cOPMUPOBAHHOCTH KOMIETECHLMH ONPEAEISIETCsS Ha 3Tare MPpOMEKYTOUYHOH at-
TE€CTaLUU.

@opMOI NPOMEKYTOYHOHN aTTECTALMH MO JAHHOW AUCLUILUIMHE SIBJSAETCS SK3aMEH, OLICHUBAEMbIi1
no npunsToil B HUY «M3W» verbipexOamibpHoli cucteme: "oTanmyHO", "Xopomo", "yaoBIeTBOPHTEINb-
HO", "HEYOBJIETBOPUTENILHO".

OneHka «yIOBIETBOPUTENbHO» 03HAYAET, YTO BCE KOMIIETEHINH, 3aKpeIieHHble 3a TUCLUILIN-
HOH, OCBOEHBI Ha YPOBHE HE HUXKE NOPOTOBOTO.

OrneHka «XOpolo» 03Ha4aeT, YTO BCE KOMIETEHLIMH, 3aKPEIIEHHbIE 32 AUCLUILINHON, OCBOEHbI
Ha YPOBHE HE HUKE TPOJBUHYTOTO.

OueHka «OTIMYHO» O3HAYaEeT, YTO BCE KOMIETEHLIMH, 3aKperJIEHHbIE 33 TUCLUIUIMHON, OCBOEHBI
Ha 3TAJIOHHOM YpPOBHE.

Kputepuu oneHuBaHus U1 SK3aMeHa B yCTHOH (popme (B COOTBETCTBUU C UHCTPYKTUBHBIM ITHCh-
mom HI1Y M3BU ot 14 mas 2012 roga Ne M-23):

OueHKH «OTIIMYHO» 3aCIyKHBAET CTYACHT, OOHAPYKUBIIUN BCECTOPOHHEE, CHUCTEMATHYECKOE U
riiy0OKOe 3HaHHE MaTepUaoB M3y4YE€HHOW MTUCIHILIMHBI, YMEHHE CBOOOIHO BBIMIOJHATH 3aaHUs, MPEy-
CMOTpPEHHBIE MTPOTrPaMMOi, YCBOUBIINN OCHOBHYIO M 3HAKOMBIN C JOMOJHUTENBHON JIUTEPATYPOU, PEKO-
MEHJOBAaHHOH pabodeil mporpaMMON AMCHUILIAHBI, MPOSBUBIINN TBOPUYECKUE CIIOCOOHOCTH B TIOHHUMA-
HUH, U3JI0’KEHUH U MCIIOJIb30BAaHIH MATEPUATIOB N3yUYEHHON MUCIUILIMHBI, O€3yMpeyHO OTBETHBIIEMY HE
TOJIKO Ha BOIMPOCH! OMjieTa, HO U Ha JOTOHUTENIbHBIE BOMIPOCH B paMKax pabo4ei mporpaMmbl AUCIIUT-
JIMHBI, IPABUJIBHO BBINOJHUBIIEMY ITPAKTUYECKUE 3a1aHUSI.

OueHKHn «XOpOLIOY 3aCNy>KUBAET CTYIEHT, OOHAPYKUBIIMN IMOJIHOE 3HAHWE MaTephasia U3y4ueH-
HOM JUCLUIUIMHBI, YCIEUIHO BBINOJHSAIOMNN NPEeIyCMOTPEHHBIE 3a1aHNs], YCBOUBILINN OCHOBHYIO JIMTE-
paTtypy, peKOMEHIOBaHHYK pabouell mporpaMMoi NUCHUILIMHBI, MOKA3aBIIEMY CUCTEMATHYECKHH Xa-
paKkTep 3HAHWI MO AWUCLUIUIMHE, OTBETHBIIEMY Ha BCE BOIPOCHI OWIIeTa, MPABUIBHO BBIMOJHUBIIEMY
NPaKTUYECKHE 3aJaHNe, HO IOTYCTUBLIEMY MPH STOM HENPUHIUIHAIbHbBIE OIIHOKH.

OueHKHN «yIOBJIETBOPUTEIBHOY 3aCIyKUBAET CTYIEHT, OOHAPY)KMBIIWH 3HAHHE MaTepuaia u3y-
YeHHOW MUCIUILUIMHBI B 00beMe, HEOOXOOMMOM IJIsl JalibHelInei y4eObl U mpencrosimed paboTel Mo
npodeccu, CIpaBJSIFOIIUICS C BBIMOJHEHUEM 33aHUH, 3HAKOMBI C OCHOBHOH JIMTEPATypOH, PEKOMEH-
JOBaHHOW padouell mporpaMMoi TUCIUITIIMHBL, TOMYCTUBIINM MOTPEIIHOCTD B OTBETE HA TEOPETUIECKHE
BOMPOCHI W/WUJIM MPU BBIMOJHEHUH MPAKTUYECKUX 3aaHUH, HO oOnagaromuil HeoOXOAMMBIMI 3HAHUSIMHU
IUISL MIX YCTPAHEHHUs 0] PYKOBOJACTBOM MPEIOAaBaTessl, JTMOO HENPABUIIbHO BBIMOJIHUBIIEMY NPAaKTHYE-
CKO€ 3a/laHHe, HO MO YKa3aHWIO MPEeNnoAaBaTess BBINIOJHMBIIUM JPYrue MPakTUYECKHe 3aAaHUsl U3 TOrO
K€ pasfena IUCLUIUIAHBL

OneHka «HEyAOBIETBOPHUTEIBHO» BBICTABISIETCS CTYACHTY, OOHAPYKHUBIIEMY Cepbe3Hble Tpode-
7Bl B 3HAHUSIX OCHOBHOTO MaTepHalia M3y4eHHOH TUCIUITIMHBI, JOIYCTUBIIEMY MPUHIMITAAIbHBIE OIIH0-
KU B BBITIOJHEHUN 3aJaHWUI, HE OTBETHBIIEMY Ha BCE BOMPOCHI OMieTa U JAONOJHHUTEIBHbIE BOMPOCH U
HETPaBMJIBHO BBITIOJHUBIIEMY MPAKTUYECKOE 3a/laHue (HENPaBUIIBHOE BBIMOJHEHHE TOJBKO IMpPaKTHYe-
CKOIO 3a/laHMsi HE SIBJIAETCS OJHO3HAYHOW MPUYMHOMN NJIl BBICTABJIEHUS OLIEHKU «HEYIOBJIETBOPUTENb-
HO»). Kak mpaBuio, oleHKa «HEyIOBIETBOPUTEIBHO CTABHUTCS CTYIEHTaM, KOTOPbIE HE MOTYT HPOAOJ-
KUTh 00y4eHHne Mo oOpa3oBaTeIbHON mporpaMme Oe3 AOMOJHHUTEIBHBIX 3aHSITHH MO COOTBETCTBYIOIIEH
aucuuruinHe ((POPMHUPOBAHUS U PA3BUTHS KOMIIETEHLMH, 3aKPEIUIEHHBIX 3a NAHHON AWUCLUIUIMHON).
OueHka «HeyOBJIETBOPUTENILHO» BBICTABIISIETCS TAK)KE, €CIIM CTYAEHT: MOCJe Hauaja dK3aMeHa OTKazall-
Csl €r0 ClIaBaTh WIM HAPYLIMJI MPaBWJA CAAYd SK3aMeHa (CIHUCHIBAJ, MOJCKA3bIBAJI, OOMaHOM IBITAJICS
NOJIyYHUTh 00JIee BBICOKYIO OIICHKY M T.JI.

B 3a4YCTHYIO KHMKKY CTYACHTA U BBIMUCKY K JUTIJIOMY BBIHOCUTCA OLUECHKA 9K3dMEHd IO NUCITTUTIINHE.
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6.3 TunoBble KOHTPOSbHbIE 3aAaHUs U UHble MaTepuarbl, Heobxoaumble Ans
OUEHKM 3HaHMW, YMEHUN, HaBblKOB U (Unn) onbiTa AeATeNbHOCTMU,
XapakTepusyluwmx atanbl POpMUPOBaAHUA KOMMNETEHUMA B MpoLecce OCBOEHUSs
obpasoBaTesnibHOW NporpamMmmbi

Bormpoce! o GopMupOBaHHIO U PA3BUTHIO TEOPETHUECKUX 3HAHUMN, MPEIYCMOTPEHHBIX KOMITETCHLIUSIMH,
3aKPETUICHHBIMHU 32 AUCLUILTUHOHN (TTPUMEpHbIE BOMPOCHI 10 JIEKITUOHHOMY MaTepHaly TUCLUILIHHBI):

1. IlaccuBHBIE 5I€MEHTBI LENeH U UX XapaKTEPUCTUKH.

2. JIByXHOJIOCHBIE UICTOYHHUKH, UX XAPAKTEPUCTHUKH.

3. Pacder meneil MOCTOSHHOTO TOKAa METOJIOM NPEOOPa3OBAHHS CXEMBI.

4. Meronuka pacuera TOKOB B CJIO)KHOH LU TMOCTOSIHHOTO TOKAa OJHUM M3 METOJOB (IO 3aKOHAM

Kupxroda, nimm MeTonom y3JI0BbIX HAMPSDKEHUH, WITH METOJIOM KOHTYPHBIX TOKOB).

Meron 3KBUBaJIEHTHOT'O MCTOYHUKA IS pacueTa pekMa BblAEIEHHON BETBU.

6. TI'padudecknii Meron pacuera HEMHEHHON LIETH MOCTOSIHHOTO TOKA TPH MOCIIEN0BATENBHOM, Ta-
paJUIeNIbHOM U CMELIAHHOM COEIMHEHNH HENMHENHBIX Pe3UCTOPOB.

7. Pacuer HeMMHENHON HEPa3BETBJICHHOW MAarHUTHOM LIETIH .

8. OCHOBHBIE BEIMYMHBI, XapaKTEPU3YIOLINE CHHYCONAAIbHBIE (PYHKIIUH, B CIIOCOOBI MX 0TOOpaxKe-
HUSL.

. Cpennee, cpeaHee 1Mo MOIYITIO U ISHCTBYIOIIEE 3HAUEHHST CHHY COMTATBHBIX (DYHKIIHIA.

10. Ananm3 mpoueccoB B HepaseTBieHHON RL-, RC-, RLC-uenyu CHHYCOMIAIBHOTO TOKA CHMBOJIH-
YeCKMM (KOMIUIEKCHBIM) METOZIOM.

11. Buael MOIHOCTEN B LIESIX CHHYCOUAAIBHOIO TOKA.

12. Metoauka pacdera MOITHOCTeH B mocienoBarenbHoi R~ RC-, RLC-1ienu KOMIUIEKCHBIM METO-
TIOM.

13. PacueT TOKOB B LIENU NEPEMEHHOIO TOKA MTPH NapajljIeIbHOM BKJIFOYEHUN IPUEMHUKOB.

14. Pezonanc Hanpsokennii (PH) 1 ero ocobernocTH.

15. Pesonanc Tokos (PT) u ero ocobeHHOCTH.

16. Pa3zmeTka 3akMMOB MHIYKTHUBHO-CBSI3aHHBIX KATYLIEK.

17. JInneitnplii 7ByXOOMOTOUHBIN TpaHC(POPMATOP B YCTAHOBHUBLIEMCS PEKHUME. YPABHEHUSI, BEKTOP-
HO-TOTOrpaduieckue qruarpaMmbl IIEPBUYHOTO U BTOPHYHOTO KOHTYPOB.

18. Ananm3 pabotsl Tpanchopmaropa (Tp) mpu XX u HarpykerHoro Tp. BHeuHsAs XxapakTepucTruka
Tp.

19. Ombrrel XX u K3 Tpanchopmaropa.

20. Bos0yxxaenne Tpexdazupix I/]C B 31eKTPOMALTHHHOM CHHXPOHHOM T'€HEPaTope.

21. Ciocobs1 coemmaeHns Tpex(a3HbIX HCTOUHUKOB U TIOTpeOUTENEH.

22. Pacuer cuMMeETpUYHOTO peskuma B TpexdasHoii cucreme Y-Y. CMelieHne HeHTpaiu rmpyu HECUM-
METPUYHOM peKUMeE B cicTeMeY-Y 0e3 HeHTpabHOro MpoBO/IA.

23. I3mepenHne akTHBHOW MOIITHOCTH B Tpex(a3HOH ceTH .

24. I3mepeHne peakTUBHON MOITHOCTH B CHMMETPHYHOM pekuMe Tpex(paszHol ceTu.

25. Bo30y>xaeHre BpalatoLerocs MArHUTHOTO TIOJIS B CHCTEME HETIOABHIKHBIX TpexX(pa3HbIX 0OMOTOK
¢ 120 m MPOCTPAHCTBEHHBIM JJIEKTPUYECKUM YIJIOM MeXAy OcaMH. IIpuHumn peicrsust acuH-
XPOHHOTO U CHHXPOHHOTO JIBUraTeneil.

26. Bo3HMKHOBEHHE MEPEXOIHBIX MPOIIECCOB B LEMSIX. 3aJada pacuera MepexOoaHOro mpolecca mpu
KOMMYTaLUsIX. 3aKOHbI KOMMYTAaLIUH.

27. MnddeperunanbHoe ypaBHEHHE COCTOSHUS ANIEKTpHIecKoH 1enu. CyIHOCTh KJIACCHYECKOTO Me-
TOJIa pacyeTa MepexoAHbIX nporeccoB. [IpuHyKneHHbIH 1 CBOOOIHBIN PEKUMBL.

28. BimsiHue Buia KOpHEH XapakTepUCTHUECKOTO YPABHEHUS Ha XapakTep cBOOOIHOTO MpoLecca.

29. OmpeneneHye MOCTOSHHBIX WHTETPUPOBAHUS AJIsI CBOOOAHBIX COCTABILIFOLINX C TIOMOIIBIO HE3a-
BHUCHMBIX U 3aBUCHMBIX Ha4aJIbHbIX YCJIOBUIL.

S
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ITpumep pacuera nepexoqHOTO MPOLECcca MPH KOPOTKOM 3aMbIKAHUH peasibHOM Karymku. Koag-
(HULMEHT 3aTyXaHus, MOCTOSIHHAS BPEMEHH.

IIpumep pacuera nepexoAHOrO MpoLecca MpU MOAKIIOUeHHH ucTouHNKa noctossHHoN D/IC k BeT-
BucR, C.

Hecunyconnaneable nepuoauueckue HanpsbkeHus U Toku. Ilpencrasnenue ux B Buae pspa Py-
poe-Oiinepa. CocTaB BBICIINX TAPMOHHK MPH HATMYHUH CUMMETPUN (POPM KPHBBIX TOKA WIIH Ha-
npsbkeHusl. BenuuuHbI, XapakTepusyrollie HEeCHHYCOWAAJbHbIE HANpsDKEHHs M TOKH: MaKCH-
MaJIbHOE, JEHCTBYIOLIEE, CPEHEE 3HAUCHUS U CPEHEE 3HAUSHUE IO MOAYJIIO.

KommnnekcHass aMmintyaa «k»-i TapMOHUKH, ee onpeneseHue. JInHeH4aTolil CeKTp aMIUIUTY |
(a3 meproIuUECcKOro CUrHaja.

DHepreTuyecKre XapakTepUCTUKU B LIEMsX NePUOANYECKUX HECHHYCOUAAIbHBIX TOKOB. MoIIHO-
CTU: aKTHUBHAsl, PEAKTUBHAsI, MOLITHOCTb UCKAXXEHUI, TOJTHAsL.

Pacuer neneii ¢ nepuognyeckumu HecunyconnanbHbiMu JJIC u Tokamu. KoagduumenTsl, xapak-
TEPU3YIOIIHE HECHHYCOMIAbHbIC MEPHONNYECKUE CUTHAIBL KO3 duuueHT Gopmbl, koddpdurm-
€HT aMIUTUTYbL, KO3(P(PUILIEHT NCKaKEHHH.

Henuneiinbie nienu nepeMeHHOro Toka. KaTyIka co cTajibio Ha TIepeMEHHOM TOke. (hopmyia 4.44.
I'paduuecknii pacyeT KaTyLIKH CO CTabI0 Oe3 yueTa MoTepb B CTaid. BiansHue KpuBol HaMarHu-
YMBaHMS HA POPMY KPHBOI TOKA.

. Karymika co craypto Kak yCiIOBHO HEJTMHEWHBIN 3JIEMEHT
39.

INonsTHE O TIOTEPSX B CTANH (IIOTEPU HA THCTEPE3UC U BUXPEBbIE TOKN). I padudeckuii pacuer To-
Ka B KaTYLIKE C YYETOM MOTEPh B CTAIH (TIETIIH THCTEPE3HCA).

OKBUBAJICHTHbIE MTAPAMETPHI KATYIIKUA CO CTAJIbIO, SKBHBAIECHTHBIE CXEMbl 3aMEIICHHST KaTyIIKH
CO CTaJIbIO, BEKTOPHBIE THArPaMMBb.

OCHOBHBIE OTIPEAEIEHNsT YEThIPEXITONFOCHUKOB. TTACCUBHBIE, aKTHBHBIE, B3anMHbIE. [laccuBHBIE
YETBIPEXTOMIOCHUKN M UX YPaBHEHHs pa3indHOro tumna. OCHOBHBIE YPAaBHEHHS YETHIPEXIIONOC-
HUKa. Y CJIOBUSI B3AHMHOCTH U CHMMETPHH.

Omnpenenenre KO3(PpHUIMEHTOB B3aMMHOTO YETHIPEXITONFOCHUKA: OITBITHBIM IyTEM; PACUETHOE.
BxonHoe compoTHBIIEHHE YETHIPEXTIOMOCHUKA MPU MPOM3BOJIbHON Harpyske. ConmpoTHBIEHUS
XX u K3 u ux cBsa3b ¢ koa¢hpuimenTaMi. JKBUBAJICHTHBIE CXEMBI 3aMEIICHHST YEThIPEXTIOIFOCHHU-
koB: T-oOpasueie u I1- oOpasHble.

CxeMbl COeAMHEHUSI YEThIPEXTIOMIOCHUKOB, UX SKBUBAJICHTHBIE ITAPAMETPBL.

Bropuunble mapamMeTpel CUMMETPHUYHOTO YETBIPEXIIOMIOCHHUKA: XaPAKTEPHUCTHIECKOE COMPOTHB-
JIEHHE 1 TIOCTOSIHHAS TIEPEIayHu.

VYpaBHEHHS] YETBIPEXTIOMOCHUKA C XapaKTEPUCTUYECKUMH IapaMeTpaMH B THIEPOOIMUECKUX
¢bynkmax. BxomgHoe COMpOTHBIIEHHE CUMMETPHYHOTO UYETHIPEXIOMOCHUKA. OnpeneneHne BTO-
PUYHBIX MTAPAMETPOB 3 OIBITOB XOJIOCTOTO X0/1a U KOPOTKOTO 3aMBIKAHHSL.

Onextpuueckne LC- QUIBTPBI Kak YETHIPEXIIONIOCHUKH CO CTIELHAIBbHBIMHA YaCTOTHBIMH CBOCT-
Bamu. [Tomocer mporyckanust U 3aTyxaHusi. Tl GUIbTPOB. YCIOBUS CYLIECTBOBAHUS TOJIOCHI
nporyckanusi (rpo3paynoctr). Obmue ypaBHeHUs it KO3 GUIMEHTOB 3aTyXaHus1, Ko3hhum-
eHTa (ha3bl, XapaKTePUCTUIECKOTO COTTPOTUBIICHUS B MOJIOCAX MPOITYCKAHUS U 3aTyXaHHSL.
Huskouacrorabie peaktuBabie GuiabTpel. AUX nu @UX HY GunbTpos.

Bormpoce! mo npruoOpeTeHnio U Pa3BUTHIO MPAKTHYECKUX YMEHUH, MPEenyCMOTPEHHBIX KOMIETCHLIUSIMH,
3aKPETUICHHBIMU 32 AMCLUIUITMHON (TIPUMEPBI BOMPOCOB K MPAKTUYECKUM 3aHATUAM, JJaOOPAaTOPHBIM pa-

ooram):
1.

Pacuer TokOB B IPOCTO LIeNU MOCTOSIHHOTO TOKA € MUCIOJIb30BaHHEM METOJIOB CBOPAUMBAHMSL.
Pacuer TOKOB B IBYXKOHTYPHOI LIENH MOCTOSTHHOTO TOKa OJHWUM M3 YKa3aHHBIX METO/OB. METO-
oM nipeoOpazoBanust, 3akoHOB Kupxroda, MeTomom IByX y3J0B.

Pacuer Hepa3BeTBICHHON MAarHUTHOM LIEMU NP 33JaHHBIX T€OMETPUYECKUX Pa3Mepax MarHUTO-
MPOBOA, €0 KpUBOM HAMarHUUMBaHUS U MarHUTHOM TOTOKE B 3a30pe.
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((aﬂEKMPOMEXHuKa»

A

\o 00

W

Pacuer TOKOB B Lieny NMEPEMEHHOT0 TOKA C MOC/IEA0BATENbHBIM WIIH [apaJuIeIbHbIM COEIMHEHUEM
IBYX-TPEX MaCCHBHBIX 31eMeHTOB (R, L u (') KOMIUIEKCHBIM METOIOM C MOCTPOSHHUEM BEKTOPHOMN
JiarpaMMbl TOKOB U HAIIPSDKEHUH.

Pacuer Tpex(a3Hoi Lenu B CHMMETPUYHOM PEKHME.

Pacuer TpexdazHoii uerm npu coenriHeHNH Y-Y B HECUMMETPHYHOM PEKUME NPH HAJTMYHUU U OT-
CYTCTBUM HEUTPAJIILHOTO MPOBOAA.

Pacuer nepexonHoro mpotiecca B LENH MEPBOT0 MOPsAKA ¢ UCTOYHUKOM MOCTOSIHHOTO Harmpsbke-
HUSL

Pacuer npocToil Lenu ¢ HeCUHYCOUAAIbHBIM HCTOUHUKOM MUTaHUS

Pacuer A-k03¢purmeHToB MPOCTEHINNX YETHIPEXITIOTIOCHUKOB.

. I'padraeckuii ananu3 Gpeppope3OHAHCOB B MOCIEAOBATENILHOM H MAPAJUIEIBHOM KOHTYpE C

KaTYLHKOﬁ CO CTAJIBIO MO 3KBHUBAJICHTHBIM CUHYCOHUaM.

O IR, +R)=-E+J(R + &)

O I,(R, +R;)=-E+JR,

IIo MeTOqy KOHTYPHBIE ToKoB Tok I; = -1, +.7 . rae I, —
KOHTYPHBI TOK, OTP€eTAeMbIT H3 YPaBHEHHA ...

12

13.

14.

O TLy(Ry + By)=-E - JR,

O I,(R,+R;)=-E

Fomi compoTemTerHe pesveropa 5y — 40 Ow, 7, = 10

- ’ s . ) 48 Om
Om, By = 20 Om, a SC HeToUHHKA £ = 210 B, T0 “
CONPOTHBICHIC 3KBHBANCHTHOTD TCHEPATOPA Ky %o
COCTABML ... e s

150 O
2 70 Om

CoG cIBelIIAs P 0ROAHMOCTL TPETLEre YT BLITHCIIACTCS
o dopvyne ... g ™

%

EHEZ] Q‘Eﬂ ‘ ) 1 Ey 1Ry 41
A Lk® s
7 /f \ 2 H B ) i
LE B PR VR R
- L AEoia. Y@ |
A (' R, - Y = LB ;ﬁl
By = 5 v ; i g = lj"ng - l;"le —l,"aRS
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CMOASHCRUA
( DUAAT
Pabouas npocpamma oucyunmunvr b1.5.13 -

« Dnexmpomexnuxay \M3"_)
R
R lIz 5 10B
Tom |(|L T E.
_ Rz
EC)IDB 40m Rz ka _>R [] O 11B
puc.1 prc.2 O -10B

T onpeeneHHa Toka I, B HcxogHoII cxeme (pHe.1) rmo
METOTY SKBHBATEHTHOTO TeHEPATOPA MOKHO COCTABHTEL o 9B
JKBHBANTEHTHYH cXeMy (pHc.2), roe E, paeHa ...

15.
Ecym B4 0/THIIKCBLIE HRMHI TSI LI JeMeliTa (DOJLT-
AMTIEPHAA XAPAKTEPHCTHRA KAKTOTO AMEMEHTA 33/1AHA), 0 74
¢ DeTHHEHE] [TOCTIET 0BATENLHO H K LIEMH [IPHI0:KEHO
HAMAACHHC 250 B, TO TOK B LICTIH COCTABHT ... Y 35 A
LA i
§ O O14A
ey i
’ ! P oA
A |y i :
i ! i
ST
i i PR
L L E L
0 50 100 130 200 230
16.
Ecm [=0,8 m, lw=21 A, mHayiama 5=0,05 Tn, To
a0CcomOTHAs MATHHTHAA MPOHHLIAEMOCTh CTATH A, PaBHA 0,02 T'n/m
0,032 T'm
0 0,16 Ta/m
0.8 I'm/m
17.
VInoead 4acToTa @ HOpH T pasHOM 0,01¢ COCTABHT. ..
D @=628 ¢!
O w=100 ¢!
o w@w=001c
O w=314 ¢!
18.
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CMOTeHCKUA
( DNIINATT

« OnexmpomexHuxay
KowmmekcHas aMITIHTYAa Toka i(f)=1.41sim(314f -m2) A
COCTaBIIAET. . . - jmz 1 e_% A
I =141 i A
) =1, R
= m e 2
I =14 ~% A
D Jp=1A1 7
Fo—1 I
B 1=l S A
19.
PeaktiBHOE COMPOTHBIIEHHE KOHIEHCATOPa eMKOCTBIO
(=10 Mx® Ha qacToTe /=50 I'l COCTARHT... O 0,003 Om
2 500 Om
2 318 Om
o 0,002 OMm
20.
Ecim B]IC HCTOMHHKA E =100e %" B, TOK HCTOUHHKA
= D 346 Bt
I=4e ®" A, TO MOIHOCTb, BLITEISIEMAs B PE3HCTOPE R,
paBHa ... 400 Br
I R
D =200 Bt

ECD - 2 200 Bt

21. Ykaxure, Kakue U3 NPUBEICHHBIX IPU3HAKOB!

a) MUHUMAJIbHBIN TOK, noTpeOsieMbIi KOHTYPOM,;
0) cnBur (a3 MeXxKIy HaPsDKEHUEM U TOKOM Ha BXOZE KOHTypa paBeH 90°;

6) MaKCUMAJIbHBII TOK, MOTPEOIIEMbIi KOHTYPOM,

2) MUHUMaJIbHAs1 TIPOBOAUMOCTD KOHTYPA,

0) OTCYTCTBHUE aKTUBHBIX TIOTEPh B KOHTYpE,

€) MIHHUMAJIbHOE COTIPOTUBIICHNE KOHTYPA,

XapPaKTepu3yIoT:
L. Pesonanc HaNpsOKeHUN B 3JIEKTPUUECKON Lieny,
2. Pe30HaHC TOKOB B 3JIEKTPUYECKOM Liern”,

22.
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