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1. MepeyeHb NNaHUpyeMbIX pPe3ynbTaToOB OOY4YeHUS NO AUCLUNIINHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMyu OCBOeHUA o6pa3oBaTeribHOM NporpaMmbI

Lesbi0 0CBOEHUS TUCHMILIMHBI SBJISIETCS MOATOTOBKA OOYYAIOUIMXCSl K PaCUETHO-NIPOEKTHOW U
MPOEKTHO-KOHCTPYKTOPCKON JesITeNbHOCTH 10 HampasieHuto nmoarotoBku 13.03.01 Temnosnepretuka u
TEIUIOTEXHHUKA MOCPEACTBOM oO0ecredeHus: 3TanoB (OPMHUPOBAHUS KOMIIETEHIMH, MPEeIyCMOTPEHHBIX
®I'OC, B yacTu NpeICTaBICHHBIX HUYKE 3HAHUI, yMEHUM U HaBBIKOB.

3auaann AUCHUIIJIMHBI SABJIICTCA HM3YUCHUC MMOHSATHHHOTO alapara JUCHHUINIMHBI, OCHOBHBIX
TCOPCTUICCKUX MOJIOKEHUN U MCTOOAOB, MPUBHUTUC HABBIKOB IMPHUMCHCHUSA TCOPCTUUCCKUX 3HAHUM JJIA
PCUICHUA MMPAKTUYCCKUX 3a1a.

JucuumuivHa HarpasieHa Ha OPMUPOBAHUE CIEIYIOIUX MPO(ECCHOHATBHBIX KOMIIETEHIUI:

* JIK-1 «ciocoOHOCTH y4acTBOBaTh B COOPE M aHAIN3€ MCXOIAHBIX JAaHHBIX Ul MPOSKTUPOBAHHS
9HEProoOBEKTOB U UX 3JIEMEHTOB B COOTBETCTBUM C HOPMATUBHOM JJIOKYMEHTALUEH»;

* JIK-2 «cocoOHOCTh TPOBOJUTH PACUETHI M0 THUIIOBBIM METOJIMKAM, MPOEKTHPOBATh TEXHOJIO-
ruyeckoe 000pyJI0BaHUE C MCIIOJIB30BAaHMEM CTAHJIAPTHBIX CPE/ICTB aBTOMATH3allUU IPOEKTH-
pOBaHMs B COOTBETCTBUU C TEXHUUYECKUM 3aJaHUEM.

B PE3YIbTAaTC U3YUCHUA JUCHUIIIIMHBI CTYICHT HOJI?KCH:

3HaTth:

* OCHOBHBIC (PM3MYECKHE 3aKOHBI U SBJICHHS, HA KOTOPHIX 0azupyeTcsl JUCHUIUINHA «IJIEKTPO-
TEXHHKa U 31ekTpoHuka» (ITK-1);

* OCHOBHBIE OCOOCHHOCTH JIMHEWHBIX M HETMHEHWHBIX IETIel MMOCTOSTHHOTO U TIEPEMEHHOTO TOKa,
UCIIONIb30BaHUE ITUX OCOOCHHOCTEH MPH MPOCKTHUPOBAHUHU PA3TUYHBIX SIEKTPOTEXHHUECKUX
ycrpoiicts (ITK-1, TTIK-2);

* Ha3HA4YCHME, IPUHIIMIBI IEUCTBUS U KOHCTPYKLUU PA3IMUHBIX 3JIEKTPOMAarHUTHBIX YCTPOICTB,
TpaHc(hOopMaTOpOB, ITEKTPHUUECKUX MAIIIUH MOCTOSHHOTO U epemenHoro Tokos (ITK-1, ITK-2);

* DJIEMEHTHYIO 0a3y COBPEMEHHBIX 3JEKTPOHHBIX ycTpoicTs (ITK-1);

Ymersn:

* coOMpaTh pPa3IUYHBIC DICKTPUYECKHE CXEMBI, HCIIOJIb30BaTh PAa3IMUHbIC HU3MEPUTEILHBIC TPHU-
OOpBI B LIEMAX MOCTOSIHHOTO U cHycouaaibHoro TokoB (I[1K-1, ITK-2);

* aHaJIM3UPOBATh PabOTy PaA3IHUYHBIX DJICKTPOTEXHHYCCKHX YCTPOMCTB, IMOCTPOEHHBIX Ha Oase
HenuHeiHbIX anementoB (I[1K-1, TTK-2);

*  OOBSCHATH MPHUHIUIIBI ICHCTBHS PAa3IUYHBIX JIEKTPOMATHUTHBIX YCTPOMCTB M AJIEKTPHUECKUX
maruH (ITK-2);

* OOBSCHATH MPHHIUIBI ACHCTBHUS SJIEKTPOHHBIX MPHOOPOB: IMOAOB, CTAOMIMTPOHOB, TPAH3MU-
CTOPOB, TUPUCTOPOB U ONTOIEKTPOHHBIX mprbdopos (ITK-2);

Baapers:
* METOJaMH pacueTa M aHaju3a IeNel MOCTOSHHOTO U CHHYCOMJIAIbHOTO TOKOB, a TaK)Ke TPeX-
(a3HBIX LEMei ¢ pa3TUYHBIMU CIIOCO0aMH COeTMHEHUS (a3 uctounuka u Harpysku ([1K-2);
* rpaduueckum, rpado-aHATUTHYCCKUM METOaMK pacyera HeauHeHHbIX 1enei ([TK-2);
* wuH(pOpMAaIUEH 0 COBPEMEHHBIX TCHIICHIIMIX pa3BUTHS djiekTpoMarrHocTpoenus ([TK-1);
* HaBBIKAMH pacyeTa U aHaju3a MPOCTEHIINX AIEKTPOHHBIX pubopos (ITK-2).
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2. MecTo gMcuunnuHbl B CTPYKType ob6pa3soBaTenibHOM NporpamMmbli

JuciumimHa OTHOCUTCS K 0a30BO# yacTu mpodeccruonanbHoro mukia b3 odpazoBaTenbHOM mpo-
rpaMMbl TOJMOTOBKU OakalaBpoB Mo Hpoduio «HeproodOecrnedyeHrue MNpeArnpusTuity, HarnpaBICHUS
«13.03.01 TenyosHepreTUKa U TETJIOTEXHUKAY.

B cootBeTcTBUU ¢ yueOHBIM T1aHOM 10 HanpapieHuio «13.03.01 TerosHepreTuka u TEIIOTEX-
HUKa» 3HAHMsI, YMEHUSI U HABBIKU, TIOJYUYEHHBIE CTYACHTAMH B MIPOLIECCE U3YUCHUS TUCHUILIAHBI «DJIEK-
TPOTEXHHKA U JICKTPOHUKAY, ABIIAIOTCS 0a30i 1715 U3yUeHUs CIEeIYIOINUX AUCIUILINH:

b1.b.12 «MexaHuka;

b1.b.13 «Texnuueckas TepMOJUHAMUKAY;

b1.b.16 «['unporazoarHaMuka;

b1.B.O/1.4 «TemioBbie 3EKTPUIECKUE CTAHIIUNY,

b1.B.O/1.6 «KoTenbHblE YCTAHOBKH IPOMBILIUIEHHBIX IPEANPUATHIIN;

b1.B.O/1.8 «2nekTpuuecKkue CTaHIIUU U MOJICTAHIIUN;

b1.B.O/1.9 «VIcTOYHUKH U CUCTEMBI TEIIJIOCHA0XKEHUSI TPEATIPUATHIN;

b1.B.O/1.10 «TemnmomaccooOMeHHOE 000PYAOBAHUE MTPEATIPUATHIN;

b1.B.OJI.11 «3nexTpocHabkeHuE MPeaIpUITUI»;

b1.B.O/1.12 «DnexkTpuyecKkue MallliHbl U alllapaThbly;

b1.B.O/1.13 «TexHOI0ru4ecKrne SJHEProCUCTEMbl MPEANPUITHI;

b1.B./IB.4.1 «OcHOBBI TpaHC(OPMALIUH TEILIAY;

b1.B./IB.4.2 «Cuctemsl x1a0cHa0KeHUST 00BEKTOB TEINIOHEPTETUKH,;

b1.B.JIB.5.1 «2nexTposHepreTHuecKue CUCTEMbI U CETHY;

b1.B.JIB.5.2 «3nexrpuueckas yactb TOI 1 mojacTaHImil cucTeM 31EKTPOCHAOKEHUSY;

b1.B./IB.7.1 «OcHOBBI HHKEHEPHOTO MPOSKTUPOBAHUS CUCTEM IHEPTrOOOECIICUEHUS,;

b1.B./IB.7.2 «/cnonb3oBaHWE CUCTEM AaBTOMATHU3HPOBAHHOI'O MPOEKTUPOBAHMS B TEIIODHEpPTe-

THUKE;

b1.B.JIB.8.1 «HxeHepHBIE CETH 31aHUN U COOPYKEHUIN»;

b1.B.[IB.8.2 «Cuctemsl TeraoCHA0KEHUS U BEHTHIISIIII,

b2.11.3 «HayuHo-uccrienoBatenbckas paboTa;

b2.11.4 «[IpepuniaoMHas IpakTHKa;

b3 «l'ocynapcTBeHHast UTOrOBasi aTTECTALIUS».

3. O6bem gucuMNNNHBbI B 3a4eTHbIX eAUHULAX C YKa3aHUeM Konu4yecTBa akaaeMuyeckux
YacoB, BblAerNeHHbIX Ha KOHTaKTHYyIO paboTy obyuvarowmxcs ¢ npenopgasBatenem (no
BMAaM y4eOHbIX 3aHATMIN) U HA CaMOCTOATENbHYO paboTy obyyarowmxcs

AynuTopHasi padora

Huxo: bl

) bazoBas Kypc
Ne mucuuInIMHLI 0 yueOHOMY IUIAHY: bl1.b.15
Yacos (Bcero) mo yueOHOMY TUIaHY: 180 2 Kypc
TpynoemkocTs B 3aueTHbIX eauauIax (3ET) 5 2 Kypc
Jlextuu (3ET, gacoB) 2/9, 8 2 Kypc
[Tpaktuueckue 3anstust (3ET, yacoB) 2/9, 8 2 Kypc
Jlaboparopusie paboTsl (3ET, yacoB) 2/9, 8 2 Kypc
O0beM caMOCTOSITENIBHON pabOThHI
1o y4eOHOMY TIJIaHy (3ET,p Y4acOB BCETO0) 147/36, 147 2 Kkype
DK3aMeH 1/4, 9 2 Kypc
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CamocTrosiTejibHAasi paboTa CTY1€HTOB
Bun pa6or Tpynoémkocts, 3ET, uac
N3yueHnne maTepraioB JeKIui (JIK) 2/9, 8
[ToaroToBKa K MPaKTUYECKUM 3aHATHIM (I13) 2/9, 8
[TonroroBka K 3amuTe JIabopaTopHOU padoTHI (J1a0) 2/9, 8
Brimonnenue pacuetHo-rpaduueckoi pabotsl (pedepara) 13/18, 26
BrlmotHeHHE KypCcOBOTO MPoeKTa (paboTh) —
CaMoCTOATEIbHOE U3YYCHHE JOTIOTHUTEIHHBIX MAaTEPHATIOB 87/36, 87
nucuurinHbl (CPC)
[ToaroToBKa K KOHTPOJIBHBIM paboTam 5/18, 10

IToaroroBka K TECTUPOBAHUIO -
ITogroroBka K 3a4eTy -
Bcero: 147/36, 147
[ToaroToBka K AK3aMeHY 1/4, 9

4. Cop,ep)KaHMe AUCUUNTINHDbI, CTPYKTYPUpOBaHHOE NO TeMaM C yKa3aHnem oTBeaeHHOoro
Ha HUX Konun4yecTBa akageMn4yeckmx 4yacoe n BuaoB yqe6|-||:.|x 3aHATUN

Bunpl yueOHO 3aHATHIA, BKIFOUYas ca-

Ne Bcero MOCTOATEJIbHYIO PadOTy CTyIEHTOB, U
- TeMbl TUCLMIUINHEI 4acoB TPYAOEMKOCTh (B Yacax)
wm Ha TEMY
B T.4.

JIK np | mab | CPC
VHTEPAKT.

1 2 3 4 5 6 7 8
Tema 1. JIuneiiHble 2JIEKTpUYECKUE LIETIH TO-

1. 36 2 2 4 28 —
CTOSIHHOTO TOKa

2 Tewma 2. JIluneiiHbIe IIEKTPUUYCCKUE TN CH- 16 4 4 4 34 B
HYCOUJAJIBHOI'O TOKA.

3 Tema 3. HenmuHeHbIe SJIEKTPUYECKHUE W Mar- o4 B 5 B 22 B
HUTHBIE LIETH.

4 Tema 4. TpancpopmaTopsl.  DIeKTpUUECKHE 37 B B B 37 B
MaIIHMHBI.

5. | Tema 5. DnekTpoHHBIE YCTPONCTBA. 28 2 — — 26 —

Bcero 180 yacos o BuaaM y4eOHbIX 3aHATHI

8 8 8 147 -
(BKyII0Yasi 9 4aCOB HA MOATOTOBKY K YK3aMEHY)

Conep:xkanue mo BUAaM y4eOHBIX 3aHATHI

Tema 1. JIuneliHbIe STEKTPUUECKUE 1IEMTU TOCTOSSHHOTO TOKA
Jlekuus 1. Tononoruveckre U SICKTPUUECKUE MAPAMETPhI AIEKTPUUYECKUX CXEM. AKTUBHBIE U
MaccUBHBIE 371eMeHThl. 3akoHbl OMa u Kupxroga. MeTtoibl pacyeTa TUHEHHBIX JIEKTPUUYECKHX 11e-
neit. bananc MomtHocTu (2 vaca).
IIpakTuyeckoe 3ansaTHe 1. Pacuer MTMHEHHBIX AIEKTPUYECKUX IETICH MOCTOSHHOTO TOKa (2 yaca).
JlabopaTopnasi padora 1. IIpocTsle 1ienu NOCTOSHHOTO TOKa (4 yaca).
CamocrosiTesbHas padora. [IpopaboTka JeKnnoHHOTO MaTepuana rmo teme (2 gaca). Iloaroroska
K npaktudeckoMy 3aHsaTHio Nel (2 gaca). [ToarotoBka K BBIIOJHEHHWIO M 3aIIUTE JTaOOpaTOpHOU
pabotel Nel (M3ydeHue METOAMYECKUX YKa3aHUH, IpeaBapUTEIIbHAs TPOPA0OTKA TEXHOJIOTHIECKO-

4
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ro nukia) (4 gaca). [ToagroroBka kK KOHTpoOJbHOI padoTe Nel Ha Temy «Pa3BeTBiICHHAs 1IETIb IOCTO-
sHHOro Toka» (10 yacoB). CamocTosITeNIbHOE U3YYEHHE JOMOJIHUTEIbHBIX MAaTEPUATIOB TUCIUILIH-
Hel 110 Teme (10 gacoB). (Bcero k Teme Nel — 28 gacos).
Texkymuii KOHTPOJIb. YCTHBIM U MUCBMEHHBIM ONMpPOC MO TeMaM MPAaKTUYECKUX 3aHsATUM. becena
10 TeMe pacyeTHO-rpaduyeckoit padoTsl. OLeHKa 0 KOHTPOJIBHOI pabdoTe.

Tema 2. JInHelHbIE 3JEKTPUYECKUE LETTH CUHYCOUAAIBHOTO TOKA.
Jlexuusi 2. OCHOBHBIE MOHATHSA O CHHYCOMAATBHBIX Tokax. CHHycoMaanbHbIN TOK B enu ¢ R, L,
C. PacuerHble COOTHOLIEHUS, rpaQKM MTHOBEHHBIX 3HaueHUU. M300paskeHne rapMOHUYECKOM
(GyHKIMKM BpeMEHHU BPALIAIOIIUMUCS BEKTOPaMH M KOMIUICKCHBIMH YHUCIAMH Ha KOMIUIEKCHOU
wiockocTy. Ilepexo/1 OT MrHOBEHHBIX 3HAUEHUH K KOMIUIEKCHBIM H300paKeHUsIM U oOpaTHo. [leii-
CTBYIOIIHME 3HAYCHUsI CHHYCOMAATBHBIX (QyHKIMIA (2 yaca).
Jlekums 3. KoMIuiekCHBIN METOJ] pacyeTa 1enel CHHyCOuAalbHOro Toka. 3akoH OMa 1 ypaBHEHUs
Kupxroga B xomrexcuoit popme. Ilopsinok pacdera merneil CHHyCOMIATBHOTO TOKA KOMITJIEKCHBIM
MeTOoJIOM. BekTopHble [uarpaMMbl TOKOB U Tomorpadudeckue auarpaMmbl HanpsokeHuil. Coctas-
JieHre OaylaHca MOITHOCTH: aKTUBHOM, pEaKTUBHOM, MOJTHOM (2 yaca).
IIpakTnueckoe 3ansaTHe 2. KoMIIeKCHBIA METOI pacueTa dJIEKTPHUECKHX [eneil CHHYCOUaIbHO-
ro Toka (2 yaca).
IIpakTuyeckoe 3ausaTHe 3. Pacuer TpexdasHbIX Leneil CHHYCOUJaNbHOrO TOKa (2 Jaca).
JlabopaTopuasi pa6ota 2. [IpocTbie nienu CHHYCOMTAIBHOTO TOKa (4 Jaca).
CamocrosiTebHas padora. [IpopaboTka JEKIIMOHHOTO MaTtepuaia 1mo teme (4 gaca). Iloaroroska
K BBITIOJIHEHUIO U 3alIuTe Jab0opaTopHON paboThl No2 (M3ydeHHE METOJWYCCKUX YKa3aHHM, TIPE]I-
BapuTeNbHas MPOpadOTKa TEXHOJIOTnYecKoro 1ukia) (4 yaca). IloaroroBka Kk MpakTUYECKUM 3aHs-
tusiM Ne2 u 3 (4 gaca). Beimosnaenue 1-if yactu pacueTHO-rpaduyeckoit paboTel Ha TeMy «Pa3BeTs-
JICHHas 1IeNlb CUHYcOuAanbHOro Toka» (12 yaco). CamMocTosTENIbHOE U3yUEHHE JONOTHUTEIbHBIX
MaTepHraioB qucuurninHel mo Teme (10 gacos). (Beero k Teme No2 — 34 yaca).
Texymuii KOHTPOJIb. YCTHBIN ONPOC MPH MIPOBEAECHUH JIOITyCKa U 3aLIUThI Ja0OPAaTOPHOM pabOTHI.
YCTHBI U NUCBMEHHBIM ONPOC IO T€MaM IIPaKTHYECKHMX 3aHATHHM. becema mo Teme pacyeTHo-
rpadudeckoit paboThbI.

Tema 3. HenunelHbIe 2JIEKTpUUECKUE U MATHUTHBIE TIETTH.
IIpakTuyeckoe 3ansaTHe 4. Pacuer HeNMMHEHHBIX SNIEKTPUYECKUX U MAarHUTHBIX Iierneii (2 yaca).
CamocrosiTesibHas padora. CaMOCTOATENbHOE U3YyUEHHE JOMOJIHUTEIBHBIX MaTEepPHAIOB TUCIU-
wHbl 110 Teme (20 gyacoB). [loaroroBka k mpaktudeckomy 3aHsatuio Ned (2 gaca). (Beero k teme
Ne3 — 22 yaca).
Texkyuuiit KOHTPOJIb. YCTHBIN U MMCBMEHHBIN ONIPOC IO TEME ITpaKTH4YeCKOoro 3ansATus. [Iposepka
KOHCIIEKTa COCTABJIEHHOTO MPH CaMOCTOSITEIbHOM M3YYEHHUU JIOMOJHUTENIbHBIX MaTepHalIOB JHC-
LUUIUTMHBI 110 TEME.

Tema 4. TparnchopMaTopsl. DIEKTPUUECKHE MAIITUHBI.
CamocrositesibHas padora. CaMOCTOATENBHOE M3YyYEHHUE JOMOIHUTEIBHBIX MaTEPHATIOB JUCIU-
wHbl 1o Teme (37 gacoB). (Bcero k Teme Ne4 — 37 wacos).
Texymmii KOHTPOJIb. [IpoBepka KOHCIIEKTAa COCTABIEHHOIO IPU CAMOCTOATEILHOM HU3YYEHUU J10-
MOJIHUTENBHBIX MAaTEPUAJTIOB TUCIUIUINHBI 110 TEME.

Tema 5. DnekTpoHHBIE YCTPOICTBA.
Jlekums 4. DnemenTHas 6a3a COBPEMEHHBIX AJIEKTPOHHBIX ycTpoilcTB. [lomynpoBoiHUKOBEIE q1O-
Ibl, CTAOUIIUTPOHBI, TPAH3UCTOPHI, TUPUCTOPHI, ONTOAIEKTPOHHBIE MPUOOPHL. VICTOYHUKH BTOpUY-
HOTO 3JieKTponuTaHus. CXxeMbl U MPUHIUIBI IOCTPOCHUS YCHIIUTENEH U T€HEpaTOPOB dJIEKTpUUE-
CKUX cUTHAJIOB (2 Jaca).
CamocrosiTesibHasi padoTa. [IpopaboTka JIEKIIMOHHOTO Marepuana mo teme (2 yaca). Beimosnme-
HUE 2-ii YacTH pacueTHo-Tpaduueckoi paboThl Ha TeMy «PacyeT yCHINTENBHOTO TPAaH3UCTOPHOTO
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Kackama ¢ oomuM smutTepom» (14 gacop). CamMOCTOSITENILHOE U3yUYEHUE JOMOJHUTEIBHBIX MaTe-
puanoB gucuuiuirHel o Teme (10 gacoB). (Beero k Teme Ne5 — 26 yacos).
Texymmii kOHTpPOJIb. becena o Teme pacyeTHO-TpadudecKkoii paboThI.

HpOMe)KyTO‘IHaﬂ arrecranusd 1o JTMCHMIIINHE: IK3aMECH
I/IsyquI/Ie JUCHUINIIMHBI 3aKaHYUBACTCA 3K3aMCHOM. DK3aMeH IMPOBOAATCA B COOTBETCTBHHU C Ilo-

JIO’)KEHUEM O 3aueTHOM M sK3ameHauMoHHOW ceccuax B HUY MOU u MHCTPYKTHBHBIM NHCBMOM OT
14.05.2012 r. Ne 1-23.

5. lNepe4vyeHb y4yeOHO-meTOAMYECKOro obecneyvyeHMA AN CaMOCTOATENIbHOM paboThbl
oby4arowmxcs No AUCUUNIInNHe

Jlns obecriedeHust caMOCTOATEIbHON PabOTHI pa3paOOTaHbI:

1. Koucnekr yiekiuii o aucuuiuimae (cM. npuioxenue 3.PITJI B1.B.5 (11k)),

2. Meroauueckue yKka3zaHHs K BBINOJHEHHIO JaboparopHbix pador (cMm. mpuioxkenue 3.PITJ]
b1.5.15 (510));

3. Meroanueckue yka3aHus K OATOTOBKE CTYJACHTOB K MPAKTHYECKUM 3aHATUSAM (CM. MPHIIOKE-
uue 3.PI1J] B1.5.15 (m3)),

4. Meroanueckue ykKa3aHHUs K BBIMOJHEHUIO KOHTPOJIbHOW paboThl (cM. mpuiokenue 3.PI1/]
B1.5.15 (xp));

5. Meroanueckue yka3aHMsl K BBIIOJIHEHUIO pacdeTHO-Tpaduyeckoil paboThl (CM. IPUIIOKEHUE
3.PITJ] B1.5.15 (prp));

6. MeToamueckue yKka3aHUsi K CaMOCTOSITEIbHON paboTe crymeHToB (cMm. mpuiioxenue 3.PI1
b1.B.15 (cpc)).

6. ®oHAO OLEHOYHbLIX CPeACTB ANA NpoBefeHUSs NMPOMEXYTOYHOM aTTecTauum obyualo-
LWMXCHA NO AUCLMNIINHE

6.1 NepeyeHb KOMNETEHLMN C YKa3aHUeM 3TanoB ux hopmMmpoBaHus

[Tpu ocBoeHMM AUCIUTUTMHBI (hOpMUpYIOTCs creaytonue kommerenun: [1K-1, TTK-2.

YKazaHHbIE KOMIIETEHIIMU (POPMHUPYIOTCS B COOTBETCTBHHU CO CIEAYIOLUIMMHU ATANaMU:

1. ®opmupoBaHue U pa3BUTHE TEOPETUUECKUX 3HAHMM, MPEIyCMOTPEHHBIX YKa3aHHBIMU KOMIIE-
TEHIUSAMH (JICSKIIHOHHBIC 3aHSTHUS, CAMOCTOSITEIbHAs padoTa CTYJCHTOB).

2. [IpuoOperenue U pa3BUTHE MPAKTUYECKUX YMEHHH, TPEIYCMOTPEHHBIX KOMIIETCHIIUAMH (IIpaK-
THYECKUE 3aHSITHSL, JJADOPATOPHBIE PaOOTHI, CAMOCTOSTENIbHASI paboTa CTY/ICHTOB).

3. 3akpemieHue TEOPETUUECKUX 3HAHMN, YMEHUH U NMPAKTUYECKUX HABBIKOB, IIPENYCMOTPEHHBIX
KOMITETEHIUSIMH, B XOJI€ 3alllUT JIa0OpaTOPHBIX paboT, a Takke pPelleHUs] KOHKPETHBIX TEXHUUYECKUX 3a-
724 Ha MPAKTUYECKUX 3aHATHUSX, YCIICIIHOW ClIauu 3aueTa (9K3ameHa).

6.2 OnucaHne nokasareneum wm KputepueB oLueHUBaAHUA KOMNeTeHUUN Ha pa3nny-
HbIX 3Tanax ux (bOpMVIpOBaHVIﬂ, onuncaHusA LWKasn oueHnBaHuA

ChopMHUPOBAHHOCTH KaXKJI0OH KOMIIETCHIIMM B paMKaX OCBOCHHUS JaHHOW TUCIUIUIMHBI OIICHUBA-
€TCsl IO TPEXYPOBHEBOM LIKAJIE:

- IOPOTOBBIN YPOBEHbB SABISETCS 00S3aTENbHBIM ISl BCEX 00YYarOIUXCs M0 3aBEPIICHUH OCBOECHUS
JUCIUTUIAHBI;

- IPOABUHYTHII YPOBEHb XapaKTEPU3YyeTCs IMPEBBIIICHUEM MHUHHUMAJIbHBIX XapaKTEPUCTUK cop-
MUPOBAHHOCTH KOMIIETEHIIMH I10 3aBEPILICHUU OCBOEHUS TUCHHUTLINHBL
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- JTAJIOHHBIA YPOBEHb XapPaKTEPU3YETCs MAKCHMAJIbHO BO3MOXKHOW BBIPAXKEHHOCTHIO KOMIIETEH-
LIUU U SBJISIETCS BAXKHBIM KaU€CTBEHHBIM OPUEHTUPOM JIJIS1 CAMOCOBEPILIEHCTBOBAHMS.

[Tpu nocrarounom kayectBe ocBoeHus Ooznee 80% NpuBENCHHBIX 3HAHWN, YMEHHH W HAaBBIKOB
[IPENO0/IaBaTellb OLUEHUBAET OCBOCHUE JAaHHOM KOMIIETEHIMU B PaMKax HACTOSIIEW NWCLMIUIMHBI Ha 3Ta-
JIOHHOM YpOBHE, IIpu ocBoeHHH Oonee 60% MpuBEIeHHBIX 3HAHUN, YMCHUN M HAaBBIKOB — Ha MPOJBHHY-
TOM, npu ocBoeHuu 6osee 40% npuBeIEHHBIX 3HAHWN, YMEHUN W HABBIKOB - HAa IMOPOroBOM ypoBHe. B
MIPOTUBHOM CJIy4ae KOMIETEHIMS B paMKaX HACTOSIICH NUCIUILUIMHBI CYMTAETCSI HEOCBOCHHOM.

YpoBeHb cHOPMUPOBAHHOCTH KaXKJI0M KOMIIETEHIIMN HA Pa3IMYHBIX dTanax ee (OpMUPOBAHUS B
IIPOLIECCE OCBOEHUS JAHHOM AMCLUMILIMHBI OLIEHMBAETCA B XOJ€ TEKYILEro KOHTPOJS YCIIEBAEMOCTH U
MPEACTABICHO Pa3JIUYHbIMHU BUAAMH OLIEHOYHBIX CPEJICTB.

OO0mast oreHKa COPMHUPOBAHHOCTH KOMIIETECHIIMK OTPEACISIeTCS Ha ATare MPOMEKyTOUYHOW aT-
TECTalUH.

DopmMOI MPOMEKYTOYHOM ATTECTAUMU 1O JAHHOW AUCUUIUIMHE ABJISETCA DK3aMEH, OLICHUBAEMBbIN
no npunstoir B HUY «M3W» verbipexbamibpHOi cucteme: "oTauuHo'", "Xopoino", "yJqoBIeTBOpUTETb-
HO", "HEYIOBJIETBOPUTEIBLHO" .

OLeHKa «yIOBJIETBOPUTEIBHO» O3HAYAET, YTO BCE KOMIIETEHIIUH, 3aKPEIUICHHBIE 3a UCLUILIN-
HOM, OCBOEHBI Ha YPOBHE HE HUXKE IIOPOrOBOTO.

OLieHKa «XOpOILO» 03HAYAET, YTO BCE KOMIIETEHUNH, 3aKPEIUICHHbIE 32 IUCLUIUIMHONW, OCBOEHBI
Ha ypOBHE HE HUXKE MIPOJIBUHYTOTO.

OLeHKa «OTIMYHO» O3HAYAET, YTO BCE KOMIETEHIMH, 3aKPEIJICHHbIE 32 ITUCLUIUIMHONW, OCBOEHBI
Ha 3TaJJIOHHOM YPOBHE.

Kputepun oneHuBaHus A1 Sk3aMeHa B yCTHOM (opMe (B COOTBETCTBUU C UHCTPYKTUBHBIM MHUCH-
mom HUY MBU ot 14 mas 2012 roga Ne 11-23):

OlneHKH «OTIUYHO» 3aCTYKUBAET CTYNIEHT, OOHAPYKUBIIHI BCECTOPOHHEE, CHCTEMATUUYECKOE U
IyOOKO€ 3HAaHUE MAaTEepUaJIOB U3YUYEHHOW NUCIMIUIUHBI, YMEHHUE CBOOOHO BBITIOJHATH 3aJaHus, Mpeay-
CMOTPEHHBIE POrPAMMOMN, YCBOUBIIMI OCHOBHYIO U 3HAKOMBIN C JIONOJIHUTEIBHOMN JIUTEPaTypoOl, peKo-
MEHJIOBaHHOM pabouell mporpaMMou JUCHUIIINHBI, MPOSBUBIINA TBOPYECKHE CIIOCOOHOCTH B TTOHHUMA-
HUU, U3TI0’)KEHUU U WCIOJF30BaHUN MaTEPHUAIOB U3YUYEHHOUN AUCIUILTNHBI, O€3yNpPEeYHO OTBETUBIIEMY HE
TOJIBKO Ha BOIIPOCHI OUJIETa, HO M Ha JIOTIOJIHUTENIbHBIE BOMPOCKHI B paMKax paboueld mporpaMmbl AUCIIH-
IJIMHBI, IPABUIIBHO BBINIOJHUBIIEMY IPAKTUYECKUE 3aaHUSL.

OneHKH «XOpOLIO» 3acily’KUBAET CTYAEHT, OOHAPYKUBIIUI MOJIHOE 3HAHWE Marepuaja U3y4deH-
HOM JUCHUIUIMHBI, YCIEUTHO BBIMOJHSAIOMIMM PEeyCMOTPEHHbIE 3a/1aHMs], YCBOUBIIMM OCHOBHYIO JIUTE-
paTypy, pEeKOMEHJOBaHHYIO paboyeil mporpaMMoOi JUCIUILIMHBI, TTOKA3aBIIEMY CHCTEMAaTHYECKUN Xa-
pakTep 3HAHUM MO MUCIUIUIMHE, OTBETHUBIIEMY Ha BCE BOMPOCHI OMIIETa, MPABHIBLHO BBHIMOJTHUBIIEMY
MPaKTUYECKHE 3aJjaHUe, HO JOIMYCTHUBIIEMY TIPH TOM HEMPUHITUTTHATIHHBIC OIITHOKH.

O1eHKH «yJOBJIETBOPUTEIHLHOY 3aCTy>KUBAET CTYJEHT, OOHAPYKHUBIINN 3HAHUE MaTepuaia H3y-
YEHHOW AUCITUIUITMHBI B 00beMe, HEOOXOJUMOM ISl JajdbHEHIel ydeObl W MPEeACTOsIed paboThl MO
npodeccuu, CpaBISIONIMIACS C BBHITIOJTHEHUEM 3aJJaHHM, 3HAKOMBI C OCHOBHOU JIMTEpaTypol, peKOMEH-
JIOBAaHHOU pabodveil mporpaMmMoi TUCIUTUTMHBL, TOMYCTHBIINM MOTPEITHOCTh B OTBETE Ha TEOPETHUYECCKUE
BOMPOCHI W/WJIM TPHU BBHIMOTHEHUH MPAKTHYECKUX 3aJaHHi, HO 00JaJaroninii HeOOXOIMMBIMH 3HAHUSIMH
JUTSl IX YCTPAHEHUS T07] PyKOBOJCTBOM IPEINOAaBaTesl, THOO HEMPABWILHO BBHIMOJHUBIIEMY MPAKTHYIE-
CKOE€ 3aJlaHHe, HO MO YKa3aHUIO MPENnoAaBaTeisl BHIMOJHUBILIUM IPYrUe MPAKTUYECKUE 3aJaHUSI U3 TOTO
e pazJiena JUCIUIUINHBIL.

OreHka «HEYTOBIETBOPUTEIHLHOY» BBICTABIISCTCS CTYACHTY, OOHAPYKUBIIIEMY Cepbe3HbIE Mpo0e-
JIbl B 3HAHUSAX OCHOBHOT'O MaTepuaja U3y4eHHOU NTUCHIUIUIMHBI, TOMYCTUBIIEMY MPUHIMITUATIBHBIE OIINO-
KM B BBHITIOJTHEHHUH 3aJaHUIA, HE OTBETUBIIEMY Ha BCE BOIMPOCHI OWJIETa U JOMOJHHUTEIbHBIC BOIPOCH U
HEMPaBWIBHO BBIMOJIHUBLIEMY IPAKTHUYECKOE 3aJaHKe (HENpaBUIbLHOE BBHIMOJIHEHHE TOJBKO MpaKTHYe-
CKOT'O 3aJIlaHUs HE SIBJSIETCS OJIHO3HAYHON NMPUYUHOM ISl BBICTABIICHUS OILICHKH «HEYIOBJIETBOPUTEIb-
HO»). Kak mpaBuio, olleHKa «HEYAOBIETBOPUTEIBHO CTABUTCS CTYJEHTaM, KOTOpPbIe HE MOTYT IpPOIOJI-
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KHUTb 00ydeHHe 1o 00pa30BaTEeNbHON MporpamMme 0e3 JOMOTHUTENbHBIX 3aHATHH MO COOTBETCTBYIOIIECH
aucuuIuiiHe (GOpMHpPOBaHUS W PA3BUTHUS KOMIETEHLUH, 3aKpeIUIEHHBIX 3a JaHHOM IUCLMILIMHOMN).
O1eHKa «HEYAO0BIETBOPUTEIILHO) BBICTABIIECTCS TAKXKE, €CIIM CTYJEHT: I0CJIEe Hadala dK3aMeHa OTKa3all-
Csl €ro claBaTh WJIM HapyllIWJ IIPpaBUja Cla4yM dK3aMeHa (CIUCBIBAJ, MOJCKa3bIBaj, 0OMaHOM IIbITAJICS
HOJIY4UTh OOJIee BHICOKYIO OLIEHKY U T.JI.

B 3ayeTHYIO KHUKKY CTYACHTA U BBIIIUCKY K JIUILUIOMY BBLIHOCUTCS OLIEHKA 9K3aMeHd 110 JUCLIUIUIMHE
3a 2 Kypc.

6.3 TunoBble KOHTPOSbHbIE 3aJaHUA UNU UHble MaTepuarnbl, Heobxoaumblie AN
OUEeHKM 3HaHWW, YMEHUN, HaBbIKOB WU (MNK) oOnNbiTa AEATENIbHOCTHU,
Xapakrtepusyrwmx atanbl POPpMUPOBaHMA KOMMNETEHUMA B Mnpouecce OCBOEHUA
obpa3oBaTesibHOM NporpamMmmbl

Bomnpockl o ¢popMHPOBAHUIO U PAa3BUTHIO TEOPETHUYECKUX 3HAHUHN, IPEAYCMOTPEHHBIX KOMIIETECHIIHSIMH,
3aKpEeIJICHHBIMU 32 AUCHUILTUHON (IpUMEpPHBIE BOMPOCHI MO JEKIIMOHHOMY MaTepHany TUCIUIUINHEI):
1. DneMeHTHI ANEKTPUUYECKUX CXEM, TOTIOJOTHUECKHE MapaMeTphl EMu. DIEKTPUUECKUH TOK,
IPUEMHUKH JIEKTPUUECKON SHEPIHUHU.
2. PeanbHble U ueanbHble HCTOYHUKU YHEPTHH, UX BHEITHUE XaPAKTEPUCTUKU U CXEMBI 3aMellle-
HUS. DKBUBAJICHTHAs 3aM€HAa HCTOYHUKOB.
3. Merox nanoxxenusi. CylHocTh MeTo1a. BXoqHbIe U B3aUMHBIE IPOBOJUMOCTH U COIIPOTHUBIIE-
HUS, IepeaaToYHble KO3()PUIMEHTHI, UX pacyeT U ONBITHOE ONpEesICHuE.
I[TepBolii 1 BTOpO# 3aKoHbI Kupxroda u ux npumeHeHue Ui pacyera pa3BeTBICHHbIX ETeH.
bananc MOIIHOCTH B 3aMKHYTOH IIEMH.
MeToa KOHTYPHBIX TOKOB, €r0 CYIIHOCTb, IpaBUJIa 3HAKOB (PACCMOTPETh Ha MIPUMeEpE).
O06061enHbIH 3akoH OMa i ydactka 1enu ¢ 9J{C (1 MOCTOSIHHOTO ¥ CHHYCOUJAJIbHOTO
TOKOB).
Merto y370BBIX IOTEHIIMATIOB (PACCMOTPETh Ha MpuMepe). MeTo IByX y3JI0B.
Teopema 0 koMnieHcauuu. JINHENHBIE COOTHOLLICHUS B IMHEUHBIX LIETISAX.
10. [TonsATHE 00 aKTUBHOM U ITACCHBHOM JIBYXITOJIIOCHUKAX. [lapaMeTpsl akTHBHOTO IBYXITOJIOC-
HUKa. MeTo/| S5KBUBAJIECHTHOTO UCTOYHHKA.
11. YcnoBue nepeaun MakCUMaJIbHOM MOIIIHOCTH OT aKTUBHOTO JIBYXITOJIFOCHUKA HArpys3Ke.
12. ITIpeoOpa3oBaHue TPEXTy4€BOM 3B€3/1bI CONMPOTUBICHUN B TPEYTOJILHUK U OOPATHO.
13. OcHOBHBIE TIOHSATHS O TIEPEMEHHOM TOKE: MTHOBEHHOE 3HaUEHHE, YaCTOTa, IEPHOI.
14. ITpunun paboTsl 0AHO(PA3HOTO CHHYCOUAAIBHOIO TeHepaTopa.
15. llenu cuHycOMIaIbHOTO TOKA. AMIUIUTYIHBIE, AEMCTBYIOIIUE U CPETHUE 3HAYEHUS] CHHYCOU-
JAJIBHOTO TOKa.
16. CuHyconaNbHBIA TOK B aKTUBHOM COIIPOTHBIICHUH, TPaUKH MTHOBEHHOTO 3HAYCHUS TOKA,
HaNPsDKEHUS, MOLTHOCTH.
17. CunycounanbHbli TOK B eMKOCcTU. EMKOCTHOE conpoTuBienue. I'paduky MrHOBEHHBIX 3Haye-
HUH TOKA, HAIPSKEHUS, MOIIIHOCTH, SHEPTUU.
18. CunyconanbHbIH TOK B MHAYKTUBHOCTH, HHAYKTHBHOE CONPOTHBIICHHE. | padkn MrHOBEH-
HBIX 3HaYEHHUH TOKA, HANIPSHKEHUSI, MOIITHOCTH U DHEPTHUHU.
19. 300pakeHne CHHYCOUIAIbHBIX (PYHKITUN TOKA W HANIPSHKEHUS BPAIAIOIIUMHUCS BEKTOPAMH U
KOMIUIEKCHBIMU yKciaMu. KoMIiekcHas aMIuInTy1a ¥ KOMILIEKC JEHCTBYIOIIErO 3HAUEHUSI.
20. 3akon Oma B koMIiekcHOU (hopme. KomriekcHoe, MoJTHOE, aKTUBHOE U PEaKTUBHOE COTPO-
TUBJICHUs. TPEyroJbHUK CONPOTUBIICHUN.

No ok
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21.

22.
23.
24.
25.
26.

217.
28.

29.

30.
31.
32.
33.
34.
35.

36.
37.

38.

39.

40.
41.

42.

43.

44,

45.

46.

47.

ITaccuBHBIN JBYXIIOIIOCHUK Ha IEPEMEHHOM TOKe. [locnenoBarenbHas U mapauiesbHast CXEeMbI
3aMenieHni. BekTopHble quarpaMMbl. AKTUBHBIE U PEAKTUBHBIE COCTABIISAIONINE TOKOB U
HaIPsKCHUN.

KommuiekcHasi, akTUBHAsI U PEaKTUBHAs IIPOBOJAUMOCTH. TpeyroyIbHUK IPOBOJUMOCTEM.
3akonsl Kupxroga 1i1st MTHOBEHHBIX 3HaY€HUH U B KOMIUIEKCHOU (opme.

KommiiekcHbli (CHMBOJIMUYECKUIT) METO pacueTa Lenel CHHYCOUIaIbHOI0 TOKA.

BekropHsle quarpaMMbl TOKOB U HAIIPSKEHUM.

Kosie6anuss MOITHOCTH B IIEIM CUHYCOUAAIBHOIO TOKa. MTHOBEHHAs!, aKTUBHAsI, PEaKTUBHAS U
IIOJIHAsI MOIIHOCTH. TpeyrojapHUK MOLIHOCTEM.

KommnekcHast MomHocTh. bananc moutHoct. KoadguuneHT MOIHOCTH U €ro 3HaueHue.
[Toxazanus npuOOpPOB B LIENH CUHYCOMJAIIBHOTO ToKa. OmpeeneHne napaMmeTpoB acCUuBHOTO
JBYXITIOJIFOCHHMKA C ITIOMOLIBIO aMIIEPMETPA, BOJIBTMETPA U BaTTMETpA.

VYcenoBus nepeaadn MakCUMaabHOM MOIIHOCTH OT aKTMBHOT'O ABYXITOJIKOCHUKA HArpy3Ke Ha
nepeMeHHoM Toke. [IpuHiun nocrpoenus ronorpaguueckoi Auarpammsl. PaccMorpets Ha
IIPUMEpPE Pa3BETBICHHOM LIETH.

[lenu nepeMeHHOro TOKa CO B3aUMHOM MHAyKIKEeH. B3auMHas MHIYKTUBHOCTb, KO3 puumeHT
WHIYKTUBHOW CBSI3H.

Hanpspxenue n 9/1C B3auMHOM HHIYKIIMY U UX CBSI3b C TOKOM. BekTopHas auarpamma.
ITonsIpHOCTE MHAYKTUBHO CBA3AaHHBIX KaTyHIEK U UX Pa3MeETKa.

Metoapl pacuera nenen co B3auMHONM nHAyKIKen. [IpaBuito, yunteiBaroniee 3HaK HalpsyKEHUS
B3aMMHON MHAYKLUHU (PacCMOTPETH Ha IPUMEDE).

[TocnenoBarenbHOE (COTNIACHOE M BCTPEYHOE) COEIMHEHNE MHIYKTUBHO CBSI3aHHBIX KaTYIIIEK,
BXOJIHO€ CONIPOTUBIICHUE TAKUX COCAMHEHUN. BEKTOpHBIE HarpamMmsl.

[TapaienpHOE COEAUHEHNE NHIYKTUBHO CBA3aHHBIX KaTyIIEK. Y paBHEHHUs, BXOJHOE COIPO-
THBJICHHE. BEKTOpHBIE AarpaMMBl.

OKBHBaJICHTHAs 3aMeHa (pa3Bs3Ka) HHAYKTUBHBIX CBSA3EH.

Boznyminelil TpancgopmaTop, ypaBHEHHsI TpaHCPopMaTOpa B peKUME Harpy3KH U B PEXKUMax
K3 u XX. BekTopHbBIE AMArpaMMBbI PEXUMOB.

Brocumeie conpoTuBiieHus TpaHchopmaropa, OTHOKOHTYpHas cxema 3aMellleHus: Tpancdop-
Maropa.

Pe3onanc HanpspkeHMi. Y cl10BUS BOSHUKHOBEHHS, PE30HAHCHAs YaCTOTAa, XapaKTepUCTHYE-
CKO€ COTIPOTHUBIIEHUE, TOOPOTHOCTb, BEKTOPHAS AHarpaMma.

YacToTHBIE XapaKTEPUCTUKHU U PE30HAHCHBIE KPUBBIE HEPA3BETBICHHON LIETIH.

Pe3onaHnc TOKOB. Y ClI0BUs BOSHUKHOBEHMSI, PE30HAHCHAs YacTOTa, BEKTOPHAs Axarpamma To-
KOB.

Pe3oHaHc TOKOB B H€aIbHOM MapajyIENbHOM KOHTYpe. HacTOTHBIE XapaKTEPUCTUKH TaKOTO
KOHTYpA.

[TonsiTue 0 MHOTOGA3HBIX U TpeX(a3HBIX LEMIX CUHYCOMIAIBHOTO ToKa. [TpuHiun paboTsl
TpexdazHoro TypOoreHeparopa.

Cummerpuunas cucrema D/1C tpexdasHoro renepatopa. Bpemennsie 3aBucumoctu D/1C u ux
BEKTOpHAs rarpamma.

Tpexdasnble 1enu cuHycOnIaNbHOro Toka. CBsi3aHHbIe U HecBA3aHHbIe 1enu. [IpeumymiecTra
TpexdasHbIX Menei nepea oaHo(a3HBIMHU.

CuMMeTpUYHBIE PEXUMBI paboTHI Tpex(a3Hoi Lenu npu coequHeHnn (a3 3Be31a-3Be37a ¢
HYJIEBBIM MTPOBOJIOM U 0e3 Hero. Hanpsbkenue cmenienus HedTpanu. Da3Hple U TMHEHHBIE TO-
KU ¥ HanpspKeHust. PacueT TOKOB, MOCTpOEHHE BEKTOPHBIX U TOMOTPA()UIECKUX TUATPAMM.
MomHocTH.

CHUMMETpUYHBIA PeXUM pabOThl Tpex(a3HOH LEMU U ero pacyer A CUCTEMBbl TPEYrOJIbHHK-
TpeyroiabHuK. dDasHbIE U JIMHEHHBIC HANPSKEHUS M TOKU. BeKTOpHas quarpamma TOKOB U TO-
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norpaduyeckas AuarpamMma HamnpsDKeHUH. AKTHBHAs, PEaKTUBHAS M MOJHAs MOUIHOCTH TPEX-
(dha3HoI LerH.

48. HecummeTpuuHble PeXKUMBI pabOThl Tpex(a3sHOM LEenu C HYJIEBBIM MPOBOJOM U 0e3 HEro.
Hampspkenne cMerieHusi HeHTpalu NpH COSIMHEHHH 3Be3/a-3Be3/1a. Pacdyer TOKOB, moctpoe-
HHUE BEKTOPHBIX M TOMOTPA(PUUECKUX AUATPAMM.

49. HecumMmeTpru4HbIe pPEXUMBI paboThl Tpex(a3zHOH Lenu NpU COCAMHEHHWU TPEYroJIbHHK-
TPEYroJbHUK.

50. 3mepeHne akTUBHOM MOIIHOCTH B TpeX(a3HOH I METOJAOM TPEX BaTTMETPOB U METOJOM
JIByX BOJITMETPOB (cXxeMa ApoHa).

51. 3mepenne peakTHBHOW MOITHOCTH B CHMMETPHYHOM TpexdazHoi memnu.

Bomnpocsl no npuoOpeTeHuto U pa3BUTHIO MPAKTUYECKUX YMEHUH, MPelyCMOTPEHHbBIX KOMIETEHIUSAMH,
3aKPEIJICHHBIMU 33 JTUCLUIUIMHON (IIpUMEpBI BOIIPOCOB K MPAKTUYECKUM 3aHATHUSAM, JIaDOpaTOPHBIM pa-
ooram):

1. Pacuer npocThIX LieTIel TOCTOSTHHOTO TOKA!

7z,
~
7z,
]

A) B)

MoK NocNeA0BaTENEHOM CosOVHEHWKM peancTopoB R1 K K2 (BapuaHT"A")
BXOOHOE CONPOTHBNEHWE paeHD S50 OmM, & Npy NapannensHomM CoedrHEHMI HMx
we-12 Om. Onpegennte R1 w B2

ExogHoe HanpA#eHWe paeHo 6 B, ConpoTHBNEHWA peakcTopoE;
R1=2 Om, R2=4 Om, R3=4 OM, R4=2 Om.
Yemy paBHO HanpAeHve Uab, namepRsmoe BONETMETPOM?

2. Pacuer Pa3BECTBJICHHBIX ueneﬁ IMOCTOAHHOI'O TOKa C UCIIOJIb30BAHHUEM PA3JIMYHBIX METO0B
pacucra.

10
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- CocTaBHTh B 00IIIEM BHJIC YPaBHEHUS 110 TIEPBOMY U BTOPOMY 3akoHaMm Kupxroda.
ITo mepBomy 3akony Kupxroda mist y3na a:
—11+1,-13=0.
ITo BTOpoMy 3akony Kupxroda:
IS JIEBOTO KOHTYpa
I1'R1 + 1) R2 = E2,
JUISL TIPaBOTO KOHTYpa
1,)R2 + 13*R3 = E2 + ES.
- BBIUMCIIUTE TOKH BO BCEX BETBSAX METOJIOM KOHTYPHBIX TOKOB M METOIOM Y3JI0BBIX TIOTCHIIH-
aJIoB.
[To MeTOy KOHTYPHBIX TOKOB 3aITUIIEM YPaBHECHUSI:
111(R1 + R2) + 1,'R2 = E2,
l1'R2 + 12(R2 + R3) = E2 + E3
[To MeTOy y370BBIX MTOTEHIIHAIOB COCTABUM YPaBHEHUS
[TpunauMas y3en «6» 3a 6a30BbIi ((; = 0), 3aITUIIIEM YpaBHEHUE JUIS y3JIa «ay:

P

Rl R2 R3 R2 R3
I _Uae

'R’

E2-U,

|, =—— —@
R2

_E3+U,,

3 R3

- C MOMOI1IbI0 TEOpEMbI 00 aKTUBHOM JBYXITOIIOCHUKE (METOJIOM SKBUBAJIEHTHOI'O T€HEpaTOpa)
ompeneauTh Tok B BeTBu 0e3 DJIC.
3. KoMIiekcHbI MeTo/] pacueTa MpOoCThIX Lene CHHYCOUIaTbHOIO TOKA:
- 3amucath KOMIUICKCHYIO aMIuuTyny Toka i(f)=1,41sin(314t-n/2) A.
- OnpenenuTh peakTUBHOE CONPOTUBIIEHNE KOHAeHcaTopa eMKocThio C=10 Mk®d Ha yacToTe
f=50 I'n.
- OnpenenuTh KOMIUIEKCHOE COTIPOTUBIIEHUE MOCIEA0BATEILHOIO COSIMHEHUS PE3UCTOpa
R=50 Owm, xonnencatopa C=20 mx®d, karymku naaykrusHoctd L=0,1 I'n npu yrioBoii yacto-
Te ©=10%¢™.
[TprMeHeHne pa3IMYHBIX METOJIOB pacyeTa B KOMILIEKCHON (popMe Pa3BETBICHHBIX LENEH CUHYCOU-
JaTbHOTO TOKA!

Hauno: X, = oL =12 Om, X, =ic =210mM,R=100M, u= 20042 sinot .
®

11



EMONEHCKNI
( @unanan
it

Pabouas npoepamma oucyuniunol ‘
51.5.15«Dnekmpomexuuxa u 51eKmpoHuKa» \MBM )

10— W

*

(e, L g

0

- OnpenenuTh BXOAHOE COITPOTUBIICHUE IICKTPUUIECKOM 1ISTTH:
. . ) j50,2°
Z - X+ R(R+ j).(l_ ) _ioie 10(10+_112) _ _j21+1o 1562e O
R+R+ jX, 20+ j12 2332¢j*
=—j21+6,6% /% =—j21+63+ j2,2=63- j189=1983 15 Owm.
- Halitu BXOIHOI TOK:
Uu 200
Z, 1983 "%
- I[To popmyne pa3bpoca TOKOB OMPENETUTh TOKU B BETBAX:

=1009e /™% =32+ j957=10,09 " A,

I, = I‘R+—jXL =1009ei™* M —~1009ei% M B
YOU2R+ X, ’ 20+ j12 23320
=6,7/%" =008+ j6,7=6,76e!7 A,
I.2 =1 L 210,096”1’50 L ~10, 9ei™s LO _
2R+ jX | 20+ j12 23326

= 4331 =329+ j281=4831°% A
- 3a1mcaTL MI'HOBCHHBIC 3HAUCHUA TOKOB:
i(t)=10,09v2 sin(wt +715° ) =14 3sin(wt + 715°) A,
i,(t)=6,76v2sin(wt+90,7°)=96sin(wt+90,7°) A,
i,(t)=4332sin(ot+405°)=61sin(ot+405°) A,
- OnpenenuTh MoKa3zaHus IpruOOpoB.

4. Pe30HaHCHBIE PEKUMBI B LIEISAX CUHYCONJAIBHOTO TOKA!
Pacuer nenell CMHYCOMIAIBHOIO TOKA IIPU HAJIMYUU PE30HAHCA:

R L C

PNIPS

® e
©

SR

12
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- YKa3arp, Kakue U3 MPUBEJCHHBIX IPU3HAKOB: @) MUHUMAJIbHBINA TOK, TOTPEOJIIEMBIN KOHTY-
poM; 6) caBur (a3 MEeKIy HalpsHKEHUEM U TOKOM Ha BXOJle KOHTYpa paBeH 90°; ) Makcumalb-
HBIH TOK, IOTPeOJIIeMBbIil KOHTYPOM, 2) MUHUMaJIbHas IPOBOAUMOCTb KOHTYpa, 0) OTCYTCTBUE
AaKTUBHBIX [IOTEPh B KOHTYPE, €) MUHUMAaJIbHOE CONPOTHUBIIEHUE KOHTYPA, XapaKTEpPU3yIOT: pe-
30HAHC HANPSHKEHUH B 2JIEKTPUYECKOM LIETIN; PE30HAHC TOKOB B 2JICKTPUYECKOM LIEIIH.

- llens nuTaeTcss OT UCTOYHMKA CUHYCOUJIAJIBbHOTO HANPSDKEHUS IIEPEMEHOM 4acTOTHI U IIOCTO-
SHHOM aMIunTyAbl. Ha HeKOTOpOii YacToTe MOKa3aHus 3JEKTPOMArHUTHBIX PUOOPOB U3BECTHBI:
UR=15 B, UL=16 B, UC=36 B.

OnpenenuTts noka3aHus IpUOOPOB IPU PE30HAHCHON 4acTOTe

5. Pacuer cuMMeTpu4HbIX Tpex(a3HbIX LENeil CHHYCOUAAIBHOIO TOKA C Pa3jIMUHbIMU crloco0a-
MU coeluHeHMs (ha3 reHeparopa v Harpy3KH:

cvY R

- 3anmcaTh HanpspKeHne Mexay yznamu 010.
- Io 3agannoMy dazHomy HanpsikeHuto Uy u conpotusiennio R 3anmcars Toku B azax
Harpys3kKu.
- BrIpasuTts nuHelHbIe HanpskeHus yepes Uy, 3a1aB HanpsbkeHnio U, HylleByIO HauallbHyIo (a-
3y.

6. Pacdyer HeCHMMETPUYHBIX PEXUMOB pabOTHI B TpeX(ha3HbIX IEMIX CUHYCOUIAIBHOTO TOKa:

- 3ancarp HamnpspkeHue Mexay yznamu 010.
- I1o 3apanHOMy (pasHOMY HanpsikeHHI0 Uy 1 conpoTuBieHuto R 3anucaTs Toku B aszax
Harpy3Ku.

13
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7. I'padpuaeckuii pacuyeT HETMHEHHBIX LIETIEH TOCTOSIHHOTO TOKa!
R4

IHa

R6

R1

E=7 B, R1=5 Om, R4=5,5 Om, R5=29 Om, R6=32 Owm.
BounbT-amriepHas XapakTepuCTHKA HEJIMHEHHOT0 3J1eMEHTa ITPeICTaBIeHa B TaOJIHIIE.

U, B 0 1 2 3 4 5 6 7
I, A 0 0,07 0,13 0,17 0,2 0,22 0,23 0,24
- OnpenenuTh TOK ly,, UCTIONB3YsS METO/1 PKBUBAJIEHTHOTO UCTOYHUKA.
8. Pacuer MarHMTHBIX IeNeH MOCTOSTHHOTO ToKa. [Ipsimast m oOpaTHas 3a1a4u:
- ChopMynupoBaTh MOCTAHOBKY MPSAMOI 1 0OpaTHOM 3a/1a4H.
- B 1uem 3akitouaercs paznuyue B pacdere MpsiMoi U oOpaTHOI 3a1auu.
PacueT npocThIX 3J€KTPOCTATUUECKUX U MATHUTHBIX OJIEH:
- B m1ockoM KOHEeHCAaTOpe 1Mo 3aaHnHoMy HanpspkeHuto U u pacctosuuio d Mexy miacThHa-
MU 3alHucaTh BbIPaKEHUE HANPSHKEHHOCTH 3JIEKTPUUYECKOTO NoJid E M BEKTOPBI ANEKTPUUECKOTO
cmerenus D.
- B MaruuTHOM mose 3anucath BEKTOp HamnpsikeHHOCTH H uepe3 BeKTOp MarHUTHOW WHIYKLUU
B.
- 3anucarp ypaBHeHus Kupxroda amns MarHUTHBIX IeTei.
9. Pacuer ycHIMTENBHOTO KacKaja ¢ OOIIMM IMUTTEPOM:
o +Un

Rk

R61 Cp2

Cpl

I

- Onpenenuts h-mapamerpsl Tpansucropa: hjj,, hap,, hio, B paboueii Touke TpaH3ucTOpHOrO Kac-
KaJia, pacCYMTaTh COMpoTHBIICHUS Rs; 11 R5> 6a30BOTO AeTUTENS M BRIOPATh MX HOMHUHAIIBL, BXOJHOE Ry, 1
BBIXOJIHOE Ry, COMPOTHBICHHS KacKaja.

- Haiitu ko3¢ duIMenTs! ycuneHus Mo TOKy, HaOpsDKeHHI0 U MomnHocTH Kj, Ky, Kp 1 aMIuTyy
HaMpsOKCHUS Ha HArpy3Ke.

- Onucarh Ha3HAUCHHUE BCEX DJIEMEHTOB YCHIUTEIBLHOIO TPAH3UCTOPHOTO Kackaaa ¢ OD.
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Bomnpocsl no 3aKperieHu0 TEOPETUYECKUX 3HAHWW, YMEHHM U NPAKTUYECKUX HABBIKOB, IPENY-
CMOTPEHHBIX KOMIICTCHIUSIMU (BOIIPOCHI K 9K3aMEHY):

[lepBbIif 1 BTOPOI BOMPOCHI 9K3aMEHAIMOHHOTO OMiIeTa CTYAEHTa — BOIPOCHI MO JIEKIMOHHOMY
MaTepuaiy (CIHMCOK IpeAcTaBieH Bolule). TpeTuil Bonpoc — 3aada Ha TeMy, OJIM3KYI0 K pa30upaeMbIM Ha
IIPAKTUYECKUX 3aHATUAX (IPUMEPHBIN CIIMCOK 3aJaHUM ITPEICTABIIEH BbILIIE).

6.4 MeToanyeckmne matepuansl, onpegensamowme npoueaypbl OLLleHUBaAHUA 3HaAHUN,
YMEHWN, HaBbIKOB M (MNK) onbiTa AOEATEeNbHOCTU, XapaKTepu3yrLluX 3Tanbl
cdopmMmMpoBaHMa KOMNeTeHLUN

[Tponierypsl OlleHWBAaHUS 3HAHWH, YMEHHUH, HABBIKOB, XapaKTEPU3YIOIIUX 3Tanbl (OPMUPOBAHUS
KOMIIETEHIIUH, U3/10)KEHBI B!

1) koncmekre sekuuii mo aucrumirnae (cm. npuioxenune 3.PITJ] b1.5.15 (1)),

2) METOJMYECKHX YKAa3aHUSIX K BBINOJHEHHIO Ja0OopaTopHbIX pador (cM. mpuinoxenue 3.PI1
b1.5.15 (116));

3) METOAMYECKHX YKa3aHUSIX K MOATOTOBKE CTYACHTOB K MPAKTHYCCKUM 3aHSITUSAM (CM. TPHIIO-
xenue 3.PITJ] B1.5.15 (113)),

4) METOIMYECKUX YKa3aHUSIX K BBIIIOJHCHHUIO KOHTPOJIbHOW padoThl (cM. mpuiokerue 3.PITJ]
B1.5.15 (xp));

5) MeTomuuYecKMX yKa3aHUX K BBINOJIHEHUIO pacdeTHO-Tpaduueckoil paboThl (CM. HPUIIOKCHUE
3.PIIJ1 b1.5.15 (prp));

6) MeTOIUYECKMX YKa3aHHSX K CaMOCTOSATENLHON paboTe CTyAeHTOB (cM. mpuioxkeHue 3.PITJ]
b1.B.15 (cpc)).

7. NepeyeHb OCHOBHOW 1 AONONHUTENILHON Y4eOHOWN NuTepaTypbl, Heo6xoanmon ans
OCBOEHMUA AUCLIUMIIUHDI

a) OCHOBHasI IUTEpaTypa

1. 3emnskoB B. JI. DnekTpoTexHHUKa U JIEKTPOHHUKA: YUeOHUK [ DIEKTPOHHBIN pecypc]:
http://biblioclub.ru/index.php?page=book&id=241108&sr=1

2. OCHOBBI 2JIEKTPOTEXHUKH U AJIEKTPOHUKH: yueOHoe nocobue Ilox penakuueii: 'openos B.I1.,
Momnoukos H.II. [DnexkTpoHHBI pecypc]:
http://biblioclub.ru/index.php?page=book&id=364587&sr=1

3. TpyOnukoBa B. DnekTpoTexHHKa U 3JIeKTpOHUKA: yaeOHoe ocobue, Y. 1. DnekTprueckue 1e-
nu [DnexTpoHHbId pecypc]: http://biblioclub.ru/index.php?page=book&id=330599&sr=1

4. Pexyc I'. I'. OCHOBBI 2JIEKTPOTEXHUKH 1 3JIEKTPOHUKHU B 33J1a4ax C PEHICHUSIMH: y4eOHOE MOCOo-
oue [Dnexrponnsie pecypesi]: http://biblioclub.ru/index.php?page=book&id=233698&sr=1

5. Heiiman B. 1O. Teopernueckne 0CHOBBI SJIEKTPOTEXHUKH B IPUMEPAX U 3a/1a4ax: yueOHOe 1mo-
cobue, Y. 1. JIunelinple 37IeKTpUYECKHE LEMH MOCTOSTHHOTO TOKa [ DJIeKTPOHHBIN pecypc]:
http://biblioclub.ru/index.php?page=book&id=229135&sr=1

6. Heiiman B. 0. Teopernueckue OCHOBBI 3IEKTPOTEXHUKH B IpUMeEpax U 3a7avax: ydeOHoe mo-
coOue, Y. 3. UeTbIpexnoMOCHUKH U Tpex(dazHble 1enu [ DIeKTpOHHBIN pecypce]:
http://biblioclub.ru/index.php?page=book&id=228780&sr=1

7. Heiiman B.}O. Teopernueckre OCHOBBI SJIEKTPOTEXHUKU B PUMEpaXxX M 3a7adax: yueOHOoe 1mo-
cobue, Y. 4. JIuneiinpie 3eKTpUYECKHUE SN HECHHYCOUAATBHOTO TOKA [ DIEKTPOHHBIN pe-
cypc]: http://biblioclub.ru/index.php?page=book&id=228781&sr=1

8. I'puropam O.B. u 1p. D1eKTpOTEXHUKA U SJEKTPOHUKA. YUeOHUK 115l By30B. —POoCTOB-Ha-
Hony; Kpacnonap: Heornopu: ®@enukce. 2008, - 464 c.

0) 10MOJIHUTEJIbHAS JIUTEpaTypa
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1. 3estonbkun ['.I'. u ap. Pacuetnoe 3apanue no kypcam TOD, DneKTpoTeXHUKA U AIEKTPOHUKA.
Beimyck 1. @unuan TOYBIIO «M3OU (TY)» B r. Cmonencke, 2007 — 83 c.

2. Jluneitaple nienmn. MeTOUYECKHE YKa3aHUS K BBITOJIHCHUIO Ta00OPaTOPHBIX paboT 1Mo Kypcam
«TeopeTnyeckue OCHOBBI ANEKTPOTEXHUKINY, « ITEKTPOTEXHUKA U AITEKTPOHHUKA.
/T'.T".3e3tonbkun u 1p. [lox pen. I'.I'.3e3tonpkuna. 13x.3-e, ucnp. @unman FOYBITIO «MBU
(TY)» B 1. C™monencke, 2004 — 40 c.

3. Jluneiinpie n HenmuHEHBIE 1leny. OnucaHus J1abopaTOpHBIX padoT 1Mo Kypcam «TeopeTnueckue
OCHOBBI JIEKTPOTEXHUKU» U «OCcHOBBI Teopud 1enein». I'.I.3e3tonpkuH, K.K.KpyTukos,
B.C.Iletpos, U.B.ITlatu6patos, B.M.Pe3uos - ®@unuan TOYBIIO «MDU (TY)» B r. CmoneH-
cke, 2004 — 63 c.

4. 3esronbkuH, ['.I'. Pacuetnoe 3aganue no kypcam TOD, DneKTpoTEXHUKA U JIEKTPOHHUKA KaK
cocraBHas yactb YMK: yue0. mocoOue A CTyJJIEHTOB BCEX CENMaTbHOCTEH U (PaKyIbTETOB
1o kypcam «TeopeTnueckne OCHOBBI 3JIEKTPOTEXHUKIY, « DIEKTPOTEXHUKA U IJIEKTPOHUKA». —
Brimyck 1.: Cmonenck, 2007. — 83 c.: ui.

5. Meroauyeckue peKOMEHIAIMHU 10 BRIMOIHEHUIO pACYETHBIX 3a/1aHuii 1o Kypcam TO3, Dnek-
TPOTEXHHKA U AJIEKTPOHUKA Kak cocTaBHas yacth Y MK./CO MOU; I'.I".3e3t01mbKuH,
K.K.Kpyruxos, B.C.Ilerpos u np., 2007. — 38 c.: ui.

8. MepeyeHb pecypcoB WH(POPMALNOHHO-TENIEKOMMYHUKAUMOHHON ceTun «WUHTepHeT»
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUMNIIUHbI

1. Xaitnapo K.A. Teopernueckne OCHOBBI 3IEKTPOTEXHUKH U AJIEKTPOHUKHU [AJIEKTPOHHBIN pe-
cypc]: http://bourabai.ru/toe/index.htm

2. O0mas >1MeKTPOTEXHUKA W JJIEKTPOHUKA. DJICKTPOHHBIA YYeOHHK [IIIEKTPOHHBIN pecypc]:
http://toe.stf.mrsu.ru/demo_versia/

3. Hob6poxanosa H.U., TpyOouukosa B.H. Pacder TMHEHHBIX JIEKTPUIECKUX EMEH MTOCTOSHHOTO
TOKa METOJOM KOHTYPHBIX TOKOB: HpakTMKyM 1o TOD [anekTpoHHBII pecypcl:
http://window.edu.ru/resource/151/19151

4. Axmanees P.B., Basunosa U.B. u np. OnopHsIil KOHCIIEKT MO IEKTPOTEXHUKE: METOANYECKHE
YKa3aHUA K M3YYEHHUIO JUCHUUIUIMHBI «DJIEKTPOTEXHUKA U 3JIEKTPOHUKA» [3JIEKTPOHHBIN pe-
cypce]: http://window.edu.ru/resource/997/75997

5. JluneWHbIe SJEKTPUYECKUE TEMU. DIEKTPOHHOE ydeOHOe MocoOue. [ANEeKTPOHHBIN pecypc]:
http://ets.ifmo.ru/usolzev/SEITEN/ul/

9. MeToanyeckue YKazaHuAa ans 06y‘-IaIOI.I.|,I/IXCFI no oCBOeHN ANCUNMIINHDbI

VYcnenHoe uzydeHnue Kypca TpedyeT nocenieHust JIeKIuid, akTUBHON paboThl HAa MPAKTUYECKHX 3a-
HATHUSAX U JTJa0OpaTOPHBIX paboTax, BHIMOIHEHHs BCeX YUEOHBIX 3aJaHHUM MpernoaaBaTens, 03HaKOMIICHHS
C OCHOBHOM U JIOTIOJTHUTEIBHOU JIUTEPATYPOU.

Bo BpeMst iekiuM CTYJIEHT JOJIKEH BECTU KPATKUI KOHCIIEKT.

Pabota ¢ KOHCIIEKTOM JIEKIIUH MTpeioiaraeT MPOCMOTP KOHCIIEKTa B TOT K€ JIeHb MOCe 3aHATHI.
[Tpu 5TOM HEOOXOAUMO MOMETUTH MaTepPHANIbI KOHCIIEKTa, KOTOPHIE BBI3BIBAIOT 3aTPYAHCHHUS VISl TIOHU-
Manus. [Ipu 3ToM 0Oydaromuiicss JOMHKEH CTapaThCs HAUTH OTBETHI HA 3aTPYAHHUTEIIBHBIC BOMPOCHI, HC-
MOJIb3Ysl PEeKOMEHAYyeMYI0 TuTeparypy. Eciu eMy caMoCTOSTENBHO HE yIaloCh pa3o0paThCs B MaTepHa-
Je, HeoOXoANUMO c(hopMyIHPOBATH BOMPOCHI U OOPATUTCS 3a MOMOIIBIO K MPENoaBaTeio Ha KOHCYJIbTa-
LIUH WX OJIMDKANIIEN JTEKIUH.

Obyyaroniemycsi HeOOXOUMO PETYJISIPHO OTBOAUTH BpEeMs ISl IOBTOPEHHUS MPOWIEHHOTO MaTe-
puana, mpoBepsisi CBOM 3HAHUS, YMEHUS M HABBIKK IO KOHTPOJIBHBIM BOIIPOCAM.

IIpakTuyeckune (ceMHUHAPCKHE) 3aHATHUSI COCTABILIIOT BAKHYIO YacTh NMPOGECCHOHAILHON MOATO-
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TOBKU CTyJEeHTOB. OCHOBHAs LIeJIb TIPOBEJICHUS MPAKTHUECKUX (CEMHHAPCKUX) 3aHATHH - (hopMHUpOBaHUE Y
CTYJEHTOB aHAJIMTUYECKOI0, TBOPYECKOIO MBILIICHUS ITyTeEM NPUOOPETEHHS IPAKTUUECKUX HABBIKOB.

Meronuyeckue ykazaHus K IMPAKTHUYECKUM (CEMUHAPCKUM) 3aHATUSAM 110 AUCLMILIMHE HapsIy C
paboueil mporpaMMoil 1 rpagKoM y4eOHOro Ipolecca OTHOCATCS K METOJUYECKUM JOKYMEHTaM, oIpe-
JETSIONIMM YPOBEHb OPTaHU3AIMH U KaueCTBa 00pa30BaTEeIbHOTO MPOLIEcca.

CognepkaHue MPaKTUYECKHX (CeMUHApCKUX) 3aHsaTuil ¢ukcupyercs B PIIJ] B pa3znene 4 nactos-
1IEH IIPOrpPaMMBL.

Baxneiimelr cocTapistomen 000 GOpMbl TPAKTUYECKUX 3aHITHH SIBISIOTCS YIPaKHEHHS (3a-
nanus). OCHOBA B yIIPaKHEHUH - IPUMEP, KOTOPBIA pa3dbupaeTcs ¢ MO3UIHMIA TEOPHH, PAa3BUTOH B JICKIIHH.
Kak npaBuio, OCHOBHOE BHMMaHHE yjeiseTcss (GOpMUPOBAHUIO KOHKPETHBIX YMEHHH, HaBBIKOB, YTO U
OTIpeIeNIACT CO/IepPIKaHUe NEATEILHOCTH CTYJACHTOB - PEUICHUE 33/1a4, Tpadudeckue padoThl, yTOYHEHUE
KaTeropui v MOHATUI HayKH, SBJSIFOIMXCS IPEANOCHUIKON IPAaBUIBHOTO MBIIUICHUS U PEUn.

[IpakTuueckue (CeMUHAPCKUE) 3aHATUS BBIOIHSIOT CICAYIONINE 3a/1a4H:

— CTUMYJUPYIOT PEryJsIpHOE HM3yuyeHHE PEKOMEHIYeMOW JMTEpaTyphl, a TaKKe BHUMATEIbHOE

OTHOILIEHHE K JEKIIMOHHOMY KYpCY;

— 3aKpeIvIsioT 3HAHMS, MOJIyYEHHBIE B IpOLECCE JIEKIMOHHOIO OOYyYEHHUs U CaMOCTOSITENIbHOMN

paboThl HaJ IMTEPATYPOil;

— pacumpsIoT 00bEM NPO(PEeCcCHOHANBHO 3HAYUMBIX 3HaHUH, yMEHUI, HaBBIKOB;

— MO3BOJISIOT IPOBEPUTH NPABUIIBHOCTh PAHEE MMOIYUYEHHBIX 3HAHUM;

— IPUBUBAIOT HABbIKU CAMOCTOSITEIILHOTO MBIIIJIEHHUS, YCTHOI'O BBICTYIUICHHUS;

— CIIOCOOCTBYIOT CBOOOJTHOMY OIIEPUPOBAHUIO TEPMHUHOJIOTHEN;

— MPEAOCTAaBISIIOT TMPENOJaBaTeNII0 BO3MOKHOCTh CHCTEMATHUYECKH KOHTPOJIHMPOBATh YpPOBEHBb

CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

[Tpy mOAroTOBKE K MPAKTHYECKMM 3aHATHSAM HEOOXOJUMO MPOCMOTPETh KOHCIIEKTHI JIEKIMH U
METOJIMYECKUE YKA3aHUs, PEKOMEHOBAHHYIO JINTEPATYpPy MO TaHHOM TeMe; MOArOTOBUTHCS K OTBETY Ha
KOHTPOJIbHBIE BOIIPOCHI.

B xoze BbINoNHEHN MHAUBUIYATbHOTO 33JaHUSI MPAKTUYECKOTO 3aHATUS CTYIEHT FOTOBUT OTYET
o pabore (B mporpamme MS Word uim mo60oM Apyrom TEKCTOBOM peaakTope). B oTuer 3aHocsTCs pe-
3yJNbTaThl BHIMOJHEHUS KaKJOTO IMYHKTA 3aJaHusl (CXeMbl, JuarpamMmsl (rpaguku), TabIUIbl, pacyeTsl,
OTBETHI Ha BOIIPOCHI MYHKTOB 3a/1aHus, BBIBOABI U T.11.). [IpuMepHsIif 0Opazer opopmiieHHs oT4eTa UMe-
€TCsl y pernoiaBaTess.

3a 10 MUH 10 OKOHYAHHSI 3aHATHS MPENoJaBaTeb MPOBepsSeT 0ObEM BBHIOJHEHHON Ha 3aHATHH
paboThl U OTMEYAET pe3yJsbTaT B paboueM >KypHale.

OcraBimiecs HEBBITIOJIHEHHBIMU MTYHKTHI 33JaHUsI TIPAKTUUYECKOTO 3aHATHs CTYAEHT 00s3aH J10]1e-
JIaTh CAMOCTOSTENIBHO.

[Tocne mpoBepkH OTuUETa IPENOAABATENb MOXET IPOBOAWUTH YCTHBIM WM NMHCBMEHHBIM ONpOC
CTYJEHTOB JUJIsl KOHTPOJISI YCBOSHHSI UMU OCHOBHBIX TEOPETUYECKUX M MPAKTUYECKUX 3HAHUM MO TeMe 3a-
HATUSA (CTYAEHTHI JOJIKHBI 3HaTh CMBICI MOJTYYEHHBIX MU PE3YJIbTAaTOB U OTBETHI HA KOHTPOJbHBIE BO-
npockl). [1o pe3ynpTaTam mpoBepKH OTYETa U ONPOCa BBICTABIISETCS OLIEHKA 3a MPAKTUYECKOE 3aHSTHE.

JlaGopaTopHble padoThl COCTABIAIOT BAXHYIO 4acTh MPo(ecCHOHATbHOM MOATOTOBKU CTYCHTOB.
OnHu HampaBJIeHbl Ha AKCIEPUMEHTAIBHOE MOATBEP)KICHUE TEOPETUUECKUX TOJIOKEHUN U (OopMUpOBaHHE
y4eOHBIX U MTPOPECCHOHATBHBIX MPAKTUUECKUX YMEHUI.

BeinonHenue ctyaeHTamMu 1abopaTopHbIX PadOT HApaBJIEHO Ha!

— 00001IeHne, cucTeMaTU3alHio, yrIyoJleHHe, 3aKpelyieHHe MOMYyYeHHBIX TEOPETHUECKUX 3Ha-

HUH M0 KOHKPETHBIM TEMaM JUCLUIUINH;

— ¢opMHupoOBaHUE HEOOXOAUMBIX TPO(PECCHOHATLHBIX YMEHUN U HABHIKOB;

JIMCLUIUIMHBL, IO KOTOPBIM IUIAHUPYIOTCA Ja00paTOpHbIE pabOThl U UX O0BEMBI, OIPEIEIAIOTCS
pabouumMu yueOHBIMH IUTAHAMH.
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Metoanuecke yka3aHus IO MPOBEICHHIO J1a00paTOpHBIX paboT pa3pabaThIBalOTCS HA CPOK ACHi-
ctBus PITJI (I1IT) u BxiIFOYArOT:

—3arjiaBue, B KOTOPOM yKa3bIBaeTCsl BUJ Pa0bOTHI (JJTabopaTopHas), ee MOPSAKOBBIM HOMEp, 00beM

B Yacax U HAMMEHOBAHUE,;

—11eJIb pabOoTHI;

—IpeaMeT U cojiepkanue padoThl;

—000pynoBaHue, TEXHUUYECKHE CPE/ICTBA, MHCTPYMEHT;

—TOPSII0K (ITOCIEI0BATENLHOCTD) BBIMIOIHEHUS PAOOTHI;

—TIpaBwia TEXHUKH O€30MaCHOCTH M OXPaHbI TPY/AA MO TaHHOU paboTe (110 HEOOXOAUMOCTH);

—o01mue npaBuiia K 0hOpMIICHUIO PabOTHI;

—KOHTPOJIBHBIE BOIPOCHI U 3a[aHHUS;

—CIHCOK JIUTEPaTypsl (110 HEOOXOAUMOCTH).

Conepxanue madbopatopHbiX padbot ¢pukcupyercs B PI1/] B pazaerne 4 HACTOSIIICH POTrpaMMBbl.

[Tpu mnaHupoBaHUU J1aOOPATOPHBIX PabOT CIEIyeT YUYUTHIBATh, YTO HAPSAY C BEAYIIEH LEIbIO -
MOJITBEPKICHUEM TEOPETHUECKUX TOJIOKEHUH - B XO/I€ BBIIIOJTHECHUS 3aJaHUN Y CTYICHTOB (POPMHPYIOT-
Csl MPaKTUYECKUE YMEHHs U HaBBIKM OOpallleHus ¢ 1a0opaTOpHBIM 000pyAOBaHUEM, allllapaTypor Hu mp.,
KOTOPBIE MOTYT COCTABJIATH YacTh MPO(ECCHOHATLHON MPAKTUYECKOW MOATOTOBKH, a TAaKXKe HCCIIEI0Ba-
TeIbCKUE yMeHHs (HaOaroJaTh, CpaBHUBATH, aHAIM3UPOBATH, YCTAHABINBATH 3aBUCHMOCTH, AENaTh BbI-
BOJIbI U 000O0IIEHUS, CAMOCTOATEIBHO BECTH HCCIIE0BAHUE, OPOPMIISATH PE3YIbTATHI).

CocraB 3amanuit uis 1abopaTOpHON pabOThI TOJKEH OBITH CITITAHUPOBAH C TAKUM PAacye€TOM, UYTO-
OBl 32 OTBEJIEHHOE BPEMsI OHU MOTJIH OBITh KA4€CTBEHHO BBITTOJIHEHBI OOJBIIMHCTBOM CTY/ICHTOB.

HeoOxoauMbpIiMu CTPYKTYpHBIMU dJIEMEHTaMH J1a00paTopHOil paboThl, MOMUMO CaMOCTOSITEIbHOMN
NESTeTbHOCTH CTYJIEHTOB, SIBISIFOTCS HHCTPYKTAX, IPOBOIUMBIN MpEIolaBaTesieM, a TAKKe OpraHu3aIus
00CY>KJIEHHSI HTOTOB BHITIOJTHEHHS 1a00paTOPHON pabOTHI.

BoinonHenuio 1abopaTopHbIX paboOT MPEIIeCTBYET NMPOBEpKa 3HAHUI CTYAEHTOB — UX TEOPETHU-
YEeCKOW TOTOBHOCTHU K BHITIOJTHEHHIO 33JaHHUS.

[Topsimok mpoBeeHus J1aGOPaTOPHBIX PadoT B LIEJIOM COBIAIAET C TIOPSIKOM IPOBEICHHS TTPaK-
TH4Yeckux 3aHATHi. [loMUMO COOCTBEHHO BBHIMOTHEHHUS PAaOOTHI AN KaKIoW 7TabopaTopHON pabOThHI
MPEyCMOTPEHA TPOIEaypa 3alIUThI, B X01€ KOTOPOH MperoaaBaTesb TPOBOIUT YCTHBIA WM TTHCEMEH-
HBI OMPOC CTYEHTOB JAJII KOHTPOJS MOHMMAHUS BBITOJIHEHHBIX UMH HW3MEpPEHUi, MpaBUILHOW MHTEp-
MIpETaINH MOJIyYeHHBIX Pe3yJIbTaTOB M YCBOCHUS MMM OCHOBHBIX TEOPETHYECKUX M MPAKTHUYECKUX 3Ha-
HUH IO TEME 3aHATHS.

[Tpu mOATOTOBKE K IK3aMeHY B JOMOJHEHHNE K N3yUEHHIO KOHCIIEKTOB JICKIHH, y4eOHBIX TIOCOOMIA
U ClaiiioB, HEOOXOAMMO IOJIb30BAaThCS YU€OHOH JUTEepaTypoil, peKOMEHJOBaHHONW K HACTOsIIEH Mpo-
rpamme. [Ipu mOATOTOBKE K 9K3aMEHY HYXKHO M3YYHTh TEOPHIO: OTPEICTICHUS BCEX MOHATUH U MOIXOIBI
K OI[EHUBAHUIO JI0 COCTOSHUSI TOHUMAaHUS MaTepuasa U CaMOCTOSTEIHHO PEIINTh 10 HECKOJIBKY THIIOBBIX
3a7ad U3 Kakaou Tembl. [Ipu pemreHun 3amad Bcera HEOOXOAUMMO YMETh KaueCTBEHHO WHTEPIPETHPO-
BaTh UTOT PEIICHHUS.

CamocrositesibHas padora cryaenToB (CPC) no nucuumivae urpaeT BaXHYIO POJIb B XOJI€ BCe-
ro yueOHoOro mnporecca. Metoauueckue MaTepuasisl U pekomenganuu s ooecneuenuss CPC rotosrcs
MPEToIaBaTeNIeM U BBIAIOTCS CTYICHTY.

10. Mepe4vyeHb WMH(POPMALMOHHBLIX TEXHONIONMW, MUCMONb3yeMbIX MPU OCYLLECTBIEHUU
obGpas3oBaTenbLHOro npouecca NO AUCUUNIIMHE, BKIKOYaA Mepe4vyeHb MNPOrpamMMHOro
obecne4vyeHUss U MHPOPMALIMOHHBLIX CMPaBOYHbIX CUCTEM (NMPU HEOOXOAMMOCTH)

IIpn nmpoBeneHuu J1a0OPATOPHBIX padoOT MpPeIyCMATPUBAETCS HCIOJIb30BAHUE KOMIBIOTEPHBIX
CUCTEM MOJEIUPOBAHUS, TECTOBBIX U KOHTPOJIUPYIOLIUX IPOTPAMM.
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11. OnucaHme maTepuanbHO-TeXHU4YeCcKon OGasbl, HeoGxoaMMou Ansi ocyLecTBNEeHUs
obpa3oBaTenbHOro npouecca no gUcUuninHe

JleKIIHOHHBIE 3AHATUA:

Aynutopus, OCHaIlIEHHAs! TOCKOM.

IIpakTHYeckHe 3aHATHA 10 JAHHOW JUCLUILIIMHE IIPOBOJIATCA B ayJUTOPUM, OCHAILEHHON J0C-
KOH.

JlaGopaTopHble padoThl 10 JaHHOW AMCHMIUIMHE HpoBoisaTcs B jabd. A-301, A-310, A-315,
OCHAIICHHBIX YHUBEPCAJIbHBIMU CTEHAaMU, 00ECIICUHNBAIOIINMY BHIMIOJHEHHE Ja00paTOPHBIX paboT.

YHUBepcalbHbIN JTA0OPATOPHBINA CTEH B ABYX MOIUGHUKAIMIX (CHIBHOTOYHBIH U CIa00TOYHBINH)
MO3BOJISIET UCCIIEI0BATh JIMHEWHbIE  HETMHEHHBIE [IEMU OCTOSTHHOTO TOKa, OJIHO- U TPeX($a3HOTrO TOKOB
IIPOMBILLIICHHOW M 3BYKOBBIX YaCTOT, HEJIMHEHHBIE LIENTA IEPEMEHHOIO TOKA, LIENMH ¢ MHOTOIIOJIIOCHBIMU
AJIEMEHTaMHU, AJEeKTpUdYeckue (GUIbTPHI, HEMHbIE CXeMbI U T.11. JIMHeiiHbIe U HeMTUHEIHbIE 1IeTIH TOCTOSH-
HOT'O TOKa C ITOCTOSIHHBIMM U PEryJupPyEeMbIMUA MCTOYHMKAMHU IIUTAHUS, PE3UCTOPAMH U U3MEPUTEIbHbI-
MU IpUOOpaMU MarHUTOIJIEKTPUUECKON CHCTEMbI BBIHECEHBI Ha OTACNIBHYIO aHellb MOCTOSHHOTO TOKA.

Hcrounnkom ogHohazHoii cuHyconganbHoi perynupyemoit 9J1C gacrotoit 50 't ( B cCHIBHOTOY-
HOM CTEHJIE) SIBJIAETCS BBIXOJIHOE HampspkeHue jaboparopHoro aBroTpanchopmaropa (JIATP), nuraro-
mierocst ot HU3koBoJIbTHOUM cetu. JIATP mo3BomsieT miaBHO peryaupoBaTh HANPsHKEHUE MUTaHUS M CCTie-
nyeMoil cetu B quana3one 0-55 B. BeixoaHble Ki1eMMbl peryaupyeMoro ogHodasHoro ucrounuka 2J1C
BBIBEJICHBI HA ITAHEIIb.

HcrounnkoMm onHoda3Holi cuHyconanbHoi perymupyemoit /1C u perynupyemoil yactors 20-
20000 I'm (B cmabOTOYHOM CTEHJIE) SBISIETCS BBIXOJHOE HANpPSHKEHUE TPAH3UCTOPHOTO JIMHEWHOTO YCH-
JMTENs, BKIIOUYEHHOro rociie 3BykoBoro reHeparopa (3I'). Yactora reneparopa ycTaHaBIMBAaeTCs Ha
aumb6e 31" ¢ ydeToM MHOXKUTENS, @ YPOBEHb HANPSXKEHUS - PYUKOH peryIpoBKU BbIX0Ja B quana3one 0-
20 B. Ilpu Heo0X0AMMOCTH MOKHO MOJYYUTh HA BBIXOJIE HANPSIKEHHUE B BUJAE MPSIMOYTOJIBHOTO CHHYCA,
Ha3bIBAEMOE «MEAHAP».

B xadyecTBe MPUEMHHUKOB JIEKTPUUECKON SJHEPTUU HA IIEPEMEHHOM TOKE IIPUMEHSAIOTCS PETYIUPY-
€MbI€ M TIOCTOSIHHBIE PE3UCTOPBI, Mara3uH MEPEMEHHBIX EMKOCTEH, KaTylIKa IEPEMEHHON MHYKTUBHO-
CTH (Mara3uH NMEepeMEHHOM HMHAYKTUBHOCTH B cIab0OTOYHOM cTeHje). M3MeHeHne MHIYKTUBHOCTH Ka-
TYIIKN B CWIBHOTOYHOM CTE€HJI€ OCYIIECTBIISIETCS N3MEHEHNEM BO3AYIIHOTO 3a30pa MEXY CEPIAEUYHUKOM
U IKOpPEM MarHUTHOW Lienu. BO3yIIHbIN 3a30p B MATHUTHOM LIENIM KATYIIKU JIE1acT €€ IPAKTUYECKU JIU-
HEWHBIM 3JIEMEHTOM, HECMOTPs Ha HaJIM4ME CTAJIBHOIO ceplaeyHuka. s uccimenoBaHus Lienen co B3a-
MMHOU UHYKTUBHOCTBIO UCIIOJIB3YIOTCS IBE MHAYKTUBHO CBSI3aHHBIEC KATYILKH.

Uctounukom tpexdaznoit 3/IC mpOMBINIIEHHON YacTOThl B CHUJIBHOTOYHOM CTEHJAE CIYXKHUT
TpexdasHblii TpaHCPOPMATOP, BTOPUUHBIE OOMOTKH KOTOPOT'O COEAMHEHBI B 3B€3/ly M BBHIBEICHBI HA Ia-
HEJb CTEHA.

Hcrounukom tpexdasznoit I/IC B cnabOoTOYHOM CTEHJIE CIIY>KaT BBIBOJBI TPEX JIMHEHHBIX omepa-
LMOHHBIX YCUJIUTEINIEH, BBIXOHBIE CUTHAJIBI KOTOPBIX CABUHYTHI BO BpeMeHHU Ha 1/3 mepuona. OTu cur-
HaJlbl BBIBE/ICHBI HA NTAHEJb.

Henunelinple nenu nepeMeHHOro TOKa UCCIENYITCS ¢ IPUMEHEHUEM HEJIMHENHBIX PE3UCTUBHBIX
HEYNPAaBISAEMbIX (OBl U CTAOMIMTPOHBI) U YHPABISIEMBIX (TUPUCTOPHI) FJIEMEHTOB, HEIMHEHHBIX WH-
OYKTUBHOCTEH (KaTylIKa cO CTaliblo). ABTOKOJIEOaHHSI B HEJIMHEWHBIX LENSAX HCCIEAYIOTCS C MpUMEHe-
HUEM OJIHOTIEPEXOTHOTO TPAH3UCTOPA HA CTA00TOYHOM CTEHJIE.

Ilern ¢ pacrpenesieHHbIMU ITapaMeTpaMu aHAJIU3UPYIOTCS HA MOJEIN B BHUJIE LIEMTHOW CXEMBI Ha
c1a00TOYHOM CTEHJIE.

JlunHeiHble 1eMU HECMHYCOMAAIbHOTO TOKa MCCIEAYIOTCS MPHU MUTAHUHM HamNpssKeHUuEeM B Gopme
MeaHJ[pa Ha c1a00TOYHOM CTEHJIE.
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N3mepennss Ha EpeMEHHOM TOKE MPOMBIIIEHHON YacTOThl HA CUJIIBHOTOYHOM CTEHJI€ MPOU3BO-
JSTCSl IIUTOBBIMU CTPEJIOYHBIMU IPUOOpPAMU 3JIEKTPOMArHUTHOM CHCTEMBI, (Pa30MeTpOM C ONTPOHHOM
Pa3BsI3KOM BXOJHBIX CUTHANIOB, ociiuiorpadom. Ocummiorpad C1-94 MokeT UCroNb30BaThCS U IS U3-
MepeHust (pa3oBOro CABUTa MUCCIEIYEMOro CUTHajla OTHOCUTEIbHO OMOpHOro. C 3TON IENbl0 CUHXPOHU-
3a1us Jiydya MPOU3BOJAUTCSA OT BHEUTHErO OMIOPHOTO CUTHAJIA B XKIYILEM PEXKUME.

N3mepennss HanpsDKEHHH HA MIEPEMEHHOM TOKE MOBBIIMICHHONW 9acTOThI (10 20 KI'1) mpou3BoasIT-
Csl BJIEKTPOHHBIMH BOJIBTMETPAMH, OHH K€ UCIIOJIB3YIOTCS U JIJI1 U3MEPEHHUS TOKOB MPHU MOJKIIOUECHUU K
U3MEpUTENbHBIM pe3uctopaM R =1 Owm, 3aUMBbI KOTOPBIX BBIBEJCHBI Ha MaHenb. M3Mepenus (a3oBbix
CIBUTOB CHUTHAJIOB OCYIIECTBIIACTCS (Da3oMETpOM C IMMPOKUM YAaCTOTHBIM JHana3oHoM. Bu3yambHOE
HaOII0/IEHNEe CUTHAJIOB ocyluecTBisieTcs ociuiorpagom C1-94, KOTOpbI Takke MOKHO HCIIONIb30BATh
TS I3MEpeHust (a30BOTO CABHUra CUTHAIOB. [Ipr HEOOXOAMMOCTH MOKHO UCIOIB30BaTh OCIIIIIOrpad u
KaK BOJBTMETp ¢ oueHb OoibmuM (MOM) BXOAHBIM CONMPOTUBICHUEM (B paboOTe C OAHOIEPEXOIHBIM
TPAaH3UCTOPOM IPU HACTPOIKE pabovero pexnma aBTOKOIe0aTeIbHOM 1T ).

ABTOD, .
KaHJ. TEXH. HAyK, JOLIEHT % I'.T". 3e3t00bKMH

3aB. kadenpoii TOD
KaH]l. TEXH. HaYK, JOIECHT

ae 7ok
A.A. T'opaunoBckuit

[Tporpamma ono6pena Ha 3aceganuu kadeapsr [1T3 ot 16 Hos1Opst 2015, mpoTokoi Ne 4.
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