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1 IInanupyemMble pe3y/ibTaThbl 00y4eHHs MO JUCHHUILINHE, COOTHECEHHbIE C
IIaHMpyeMbIMHU pe3ysbTaTtaMu ocBoeHus OIIOII

1.1 Heab n 3a1a4u TUCUMIIJIMHBI

baxanasp o HanpasieHuto noarotoBku 13.03.02 DnexTposHepreTuka U 3JIeKTPOTEXHUKA
JOJKEH OBITh MOATOTOBIIEH K PEIIEHHIO 33a]a4 NpOo(ecCUOHANBHOMN NEeSTEIbHOCTH CIEAYIOIINX
THUIIOB: TEXHOJIOTUYECKON, IKCILTYaTAlMOHHON U IIPOEKTHOM.

Hear aucuumiImHbl — chopMupoBaTh y OOYyYarOIIMXCS CUCTEMY 3HAHUH O
MEPEXOAHBIX MPOLECCaX B AJIEKTPUUECKUX CHCTEeMax, (PYHKIMOHHUPOBAHUU TEXHOJIOTHYECKOTO
000pYyJOBaHUS U OLEHKH IOCIEICTBUI aBapUHHOIO (PYHKIMOHUPOBAHHS TEXHOJOTHUYECKOTO
00opyIOBaHUsI.

3aga4u AMCUMIIMHBIL:

— (QopmupoBaHue 3HAHWH, YMEHUN M HAaBBIKOB pacdyeTa TOKOB KOPOTKOTO 3aMBIKaHUS,
OLIEHKU YCTOMYMBOCTH JIEKTPUUECKON CUCTEMBI B PA3JIMUHBIX peXUMaxX (DyHKIIMOHUPOBAHUS;

— (hopMupoBaHue 3HAHMIA, YMEHUI M HaBBIKOB pacyeTa rmokaszaresneil (pyHKIMOHUPOBaAHHS
TEXHOJIOTUYECKOTO O0OpYAOBaHUs, BXOJAIIET0 B AJIEKTPUYECKYIO 4YacTh CTaHUMH U
MOJICTAHITNH;

— (¢opmMHUpOBaHME 3HAHUM, YMEHMH M HABBIKOB BEIEHHUS PEXKUMOB pPalbOTHI
TEXHOJIOTUYECKOI0 000py/10BaHuUs, C YIETOM B3aUMHOI'O BIMSIHUSL 3JIEKTPOOOOPY10BaHUS.

1.2 KomnieTeHIIMU U HHAHUKATOPBI X JOCTHKEHH I

[IK-4. CmocobeH  ocCymIecTBISATH  pacueT  MoKaszarened  (yHKIIMOHUPOBAHHS
TEXHOJIOTUYECKOIO0 O0OpYy/IOBaHUS M CUCTEM TEXHOJOTMYECKOro OOOpyHOBaHUS OOBEKTOB
npodeccroHaNbHOM e TEIbLHOCTH.

[Inanupyemelie
€3yJIbTAThl OCBOCHUS
pesy OIIOT ®opmupyemsie 3YH
(KOMITETEHITHH)
3HaHUSA OOyuaromuiics JOJKEH 3HaTh:
OCHOBHBIE TUIIBI KOPOTKUX 3aMbIKaHUI U UX IOCIEACTBHS, a
JT-3.1K-4 TaK)K€ OCHOBBI paCYETOB TOKOB KOPOTKOI'O 3aMbIKaHUS B
Temo c. pHpYe INEKTPUUYECKUX CETAX
MOHCTPHUPYET
b1.B.11-3.1
YMEHUE ONPENENATh ( — )
OC/IEICTBHS YMEHHUS OOyuaromumiicst JOJKEH yMETh:
ABAPHIAHOTO pacyeT TOKOB KOPOTKOI'O 3aMBIKaHUS B dJIEKTPUYECKUX
(byHKIHOHUPOBAHHS CETSIX, a TAK)KE yIapHOIO TOKA.
b1.B.11-V.1
TEXHOJIOTHYECKOTO ( — ¥.1)
06OpYIOBAHHS HaBBIKU OOyuaromuiics JOKEH BIAIETh:
HAaBBIKAMH PACYETOB TOKOB KOPOTKOT'O 3aMBIKAHUS B
JNEKTPUUYECKUX CETAX, a TAKKE YAAPHOTO TOKA.
(b1.B.11-H.1)

[TK-5. Crioco6eH ocymecTBISITh BEJIEHNE PEKUMOB pabOThl TEXHOJIOTUUECKOTO
000py/IOBaHUS U CHCTEM TEXHOJIOTHYECKOTO 000pYy1I0BaHUSI 00BEKTOB MPOPECCHOHATHHON
EATEIFHOCTH



[Inanupyemsie
Pe3yJIbTaThl OCBOCHHUS ®opmupyembie 3YH
OIIOII (koMIeTeHIHN)
3HAHUA OO0yuaromuiicst T0KEH 3HATh:
MPUYHUHBI U TIPOSIBJICHUS B3AUMHOTO BIIMSTHUS
AIIEKTPOOOOPYTIOBAHUS
NJ1-6.1TK-5 .(b1.B.11-3.2)
Iloka3bIBa€T yMEHUE | yMCHHS OOyyaromuiicst TOJKEH YMETh:
YYHUTHIBATH B3aMHOE YUYUTHIBATH B3aUMHOE BIIUSHHE 3JIEKTPOOOOPYAOBaHUS
BIIUSIHUE (b1.B.11-Y.2)
3IIEKTPOOOOPYNOBAHUS | HABLIKU OOyyJarommiicst TOJKEH BIIAJICTh:
HAaBBIKAMH Y4eTa B3aUMHOTO BIMSHUS
ANIEKTPOOOOPYIOBAHUS
(b1.B.11-H.2)

2. MecTo aucuunuHsbl B cTpykrype OIIOIT

Hucnunnuna «IlepexoaHbie mpoIecchl B 3JEKTPUUECKUX CETSIX» OTHOCUTCS K yacTu brokal
(b1.B.11)  dopmupyemoii  ydaCTHHKaMH  OOpa3oBaTENbHBIX  OTHOUICHWH,  OCHOBHOM
npodeccroHanbHOM 00pa3oBaTeNbHON MporpaMmbl OakallaBpuaTa MO HAMpPaBICHHUIO MOATOTOBKH
13.03.02 DnexTpoIHEpreTHKa 1 AIEKTPOTEXHUKA, HAIIPABIEHHOCTh — DJIEKTPOCHAOKCHHE.

3. O0bem AMCUMIIMHBI M BUABI Y4eOHOIi padoThI

OO0beM aucuMIUIMHBI cocTaBiseT 7 3aueTHbIX equaull (3ET), 252 akagemudeckux vaca.
JucuunnuHa u3ydaercs:

— oyHas (hopma oOyueHus — B 6 U 7 cemecTpax

— 3ao4Has ¢popma oOydyeHus — Ha 3 Kypce u 4-M Kypce.

3.1. Pacnipenesienne 00beMa JMCUMILIMHBI 110 BHAAaM Y4eOHOIi padoThl

KonnuecTBo yacoB
Bux yueGHo# paboTsI 110 OYHOM 10 3a04YHOM
dbopme dbopme
o0y4JeHus oOyueHus

KonrakTHas pa6ora (Bcero) 128 40
B ToM yucie:

Jlextun (JT) 64 20
[Tpaktuyeckue / cemunapckue 3ansatus (I13 / C3) 64 20
CamocrosTenbHasi pabora odyuyawuuxces (CP) 97 195
KonTtpoJsb 27 17
Hroro 252 252

3.2. Pacnpenesienne y4eGHOro BpeMeHH 110 pa3jiejiaM U TeMaMm

Ounas ¢popma o0y4eHus1



Ne
/i

HanmenoBanue pasnena u
TEMBbI

Bcero
qac.

B ToMm uncne

KonTtakTHas pabora

Jlex
85041

I1P

JIP

CPC

KonTtpons

| paznen — JaekTpom

ArHUTHBIE NepexoaHbIe npoueccol (6

ceMecTp)

OO01ue CBeACHUS O
MIePEXOIHBIX MPOIIECCaXx.
Bxnag pocCUICKHMX y4EHBIX
B TEOPHIO TIEPEXOTHBIX
poreccoB. Buasl KOpOTKUX
3aMbIkaHui. COCTaBIISIOIINE
TOKa KOPOTKOT'O 3aMbIKaHUS

13

4

4

0

5

CocraBieHHE CXEM
3aMEIICHUS JIEKTPUUECKOM
nemnu. OCHOBHBIE
JOTYIIEHUS TIPU pacueTe
TokoB K3.

13

Pacuer mapameTpoB cxembl
3aMEIIeHUS JICKTPUICCKON
uenu. [IpeoOpa3zoBanue cxem
3aMeIeHHUS.

13

Pacuer Tpexdasznoro K3 B
AIEKTPUYECKON CETH

13

HCCI/IMMeTpI/I‘lHHe TOKH
KOPOTKOI'O 3aMbIKaHUS.
Merton CUMMCTPUYHBIX
COCTaBJIAOIINX.

14

CocraBnenune cxem
3aMEIIeHUS IPSIMOi,
00paTHOM U HyJIEeBOM
IIOCJIEI0BATEIbHOCTEN

14

Pacuer HECUMMCTPHUYHBIX
TOKOB KOPOTKOI'O 3aMbIKaHUA

14

Pacuer ToxoB K3 B cersax
HanpspkeHueM 110 1 kB

14

4

4

Hroro 3a 6 cemecTp

108

32

32

44

Il paznen — DiekTpoMexaHu4yecKue nepexoanblie npoueccol (7 cemectp)

[TonsiTrie 06 ycTOHYMBOCTH
IIEKTPUYECKON CUCTEMBI

14

4

4

0

6

Mogens npocTenien
AIIEKTPUYECKOU CUCTEMBI.
VYrnoBas XxapakTepucTuka
CUCTEMBI.

14

4

4

0

BHemHss XxapakTepucTuka
reHepatopa ¢ APB.
Crarnueckast yCTONYMBOCTh
CUCTEMBI.

14

XapakTeprucTHKa MOIIHOCTH
MIPU CIIOKHOU CBSI3U
reHeparopa ¢ CUCTEMOM

15

Bnnsaaue napamerpon
AIEKTPUYECKON CUCTEMBI HE

15




€€ yCTOMYMBOCTb.

JnHamuyeckas
XapaKTepPUCTHKA
ANEKTPUYECKON CUCTEMBI.
ITpaBuiio miomaen.

15

JnHamuueckas
YCTOMYHUBOCTH IIpU
KOpPOTKOM 3aMbIKaHUH Ha
JIMHUMU.

15

MeTto mocieoBaTeIbHBIX
uHTepBajgoB. CriocoObl
ITOBBIIIICHU A yCTOﬁ‘IHBOCTH
CHCTEMBI.

15

KonTponb

27

27

Hroro 3a 7 cemecTp

144

32

32

53

27

Bcero

252

64

64

97

27

3aounas opma o0yueHus

HanmMeHnoBaHue pasaciia u
TEMBI

Bcero
qac.

B ToM uncie

KonraktHas pabora

Jlex
1005051

I1P

JIP

CPC

Kontposs

| paznen — daexkTpom

arHUTHBIE MepexoaHbIe mpouecchl (6

ceMecTp)

OO1u1me cBeeHus o
MEPEXO0/IHBIX Ipoleccax.
Bxnan pocCUICKHUX y4EHBIX
B TEOPUIO MEPEXOIHBIX
IIpoLIECCOB. Buabl KOPOTKUX
3amblkaHui. CocTaBisiomuye
TOKA KOPOTKOTO 3aMbIKaHHs

12

1

1

0

10

CocraBieHHe CXeM
3aMelleHus NEKTPUIECKON
nenu. OCHOBHEBIE
JOTIYIIIEHUS TIPH pacueTre
ToKOB K3.

12

10

Pacuer napameTpoB cxemsl
3aMEILECHHUS JIEKTPUUECKON
nenu. [IpeoOpa3oBanue cxem
3aMelIeHHUS.

13

11

Pacuer tpex¢aznoro K3 B
AIEKTPUYECKON CETH

13

11

HecumMerpuyHbie TOKH
KOpOTKOFO 3aMBbIKAHU.
MeToa CHMMETPHYHBIX
COCTaBJISIONINX.

13

11

CocraBneHue cxem
3aMellEeHus IPSIMOH,
00paTHOM U HyJIEeBOM

13

11




IIOCJIENOBATEIILHOCTEN

Pacuetr HecuMMeTpHUUHBIX 14 2 1 0 11 X

TOKOB KOPOTKOT'O 3aMbIKaHHUS

Pacuer TokoB K3 B cersax 14 2 1 0 11 X

HanpspkeHueM 1o 1 kB

Kontposb 4 0 0 0 0 4

Hroro 3a 6 cemecTp 108 10 8 0 86 4
Il pa3aen — DiekTpoMexaHuyecKne nepexoanbie npoieccol (7 cemecTp)

[TonsiTue 06 ycToiunBOCTH 19 1 1 0 17 X

JIIEKTPUYECKOM CHUCTEMBI

Mopnens npocreiimeit 19 1 1 0 17 X

AIEKTPUYECKON CHCTEMBI.

VYrnoBas XapakTepuCTHUKA

CUCTEMBL.

Buewnsis xapakrepucTuka 20 1 2 0 17 X

reneparopa ¢ APB.

Craruyeckasi yCTOMUUBOCTh

CUCTEMBI.

XapakTepucTuKa MOIHOCTH 21 2 2 0 17 X

IIPU CJIOKHOU CBSI3U

reHeparopa ¢ CUCTEMOU

Bnusiaue mapameTpoB 20 1 2 0 17 X

ANEKTPUYECKON CUCTEMBI HE

€€ yCTOMYUBOCTb.

KoHTtposb 9 0 0 0 0 9

HToro 3a 7 cemectp 108 6 8 0 85 9

pa3aen (mpoaoJKeHne) — JJIeKTPpoOMeXaHHYeCKHUe Mepexo/iHble npoiueccol (8 cemectp)

JnHamuueckas
XapaKTepUCTHKA
ANEKTPUYECKON CUCTEMBI.
ITpaBuio miomajaen.

10

1

1

0

8

X

JnHamuueckas
YCTOWYUBOCTD IIpU
KOPOTKOM 3aMBbIKaHUH HA
JIMHHH.

12

Meron nocnenoBaTebHbIX
uHTEepBaIOB. CrIOCOOBI
TIOBBIIICHUS] YCTOUYMBOCTH
CHCTEMBI.

10

KoHTpoub

o

o

N

Hroro 3a 8 cemecTp

36

24

BCEI'O:

252

20

20

195

17

4. CTpyKTYypa U coiep:KaHHe NPOrpaMMbl, BKJIIOYaIOLIee MPAKTHYECKYI0 NOAT0TOBKY

pabor wm

HWHBIX

AaHaJIOT'M4YHBIX

BHU 0B

3aHSTUH,
yueOHOU

[IpakTHyeckas MOArOTOBKAa NMPH peANM3alUU YYeOHBIX INPEIMETOB, KypCOB, TUCIMILUIMH
(Momyneit) opraHu3zyeTcs TyTeM TPOBEICHHS TMPAKTHUYECKUX
1a00paTOPHBIX

IIPaKTUKYMOB,
JIeATEIbHOCTH,




MpeIyCMaTPUBAIOIINX YJYacTHE OOYYaIOLIMXCS B BBINOJHEHHH OTHAEIBHBIX 3JIEMEHTOB paboT,
CBSI3aHHBIX ¢ OyayIIel mpodecCHOHATBHON IeITETbHOCTHIO.

[IpakTUyeckas MOArOTOBKA MOXET BKIIOYATh B Ce0sl OTAEIbHBIC 3aHATUS JIEKIUOHHOTO
TUNA, KOTOpPBIE NpeayCMaTpUBAIOT Iepepady ydyeOHOH wuHpopManuu oOydarommmcs,
HEOOXOAMMOW ANl TOCHEAYIOIIEro  BBINOJHEHHs paboT, CBSA3aHHBIX ¢  Oymaymiei
npodecCHOHAIBHON AEATEILHOCTHIO.

4.1. Conep:xkaHue TUCHMILINHBI
| pa3aen — DieKTpOMATrHUTHBIE MEPEX0AHbIE MPOIECCHI

OO01mme cBeeHUs 0 MePeXOAHBbIX Mpoueccax. Bkiag pocCUMCKUX YYEHBIX B TEOPUIO
MepPEXOIHBIX MpoiieccoB. Buabl KOpoTKUxX 3aMbikanuil. COCTABIISIONINE TOKA KOPOTKOTO
3aMbIKkaHus. Buael kopoTkux 3ambikanuii. CocTapisioniie Toka KopoTkoro 3ambikanus (K3),
MepUONYECcKas ¥ arepuoIUIEeCcKas COCTaBIAOMNE. Y JapHBINA TOK.

CocraBJjieHue cxeM 3aMelleHus JIeKTpruiecKoi nenu. OCHOBHBIE TONYILEHUS IPU
pacyeTe TOKOB KOPOTKOTO 3aMbIKaHUSI.

Pacyer mapameTpoB cxembl 3aMellleHHUsI JJIeKTpUYeckoi nenu. Cucrema
OTHOCUTENBHBIX eauHull. Orpezeenne mapaMeTpoB cxem 3amenieHus. [IpeodpazoBanue cxem
3aMeIleHHUS.

Pacuer Tpexdasznoro K3 B 3s1ekTpuueckoii ceTu. Pacyer HauaaIbHOTO 3HAYEHUS
nepuoanueckon cocrapistomien Toka K3. Pacuer ynapHoro Toka.

HecummeTpuuHbie TOKH KOPOTKOro 3ambikanus. Ogaodasznoe K3, nByxdasznoe K3,
nByx¢asznoe Ha 3emito K3. Metoa cHMMETpUYHBIX COCTABIISIONIHX.

CocraBJ/ieHue cxeM 3aMellleHns JJsl pacueTa HecuMMeTPU4HbIX TOKOB K3. Cxembl
3aMelIeHHs MPAMOI, 0OpaTHOM U HYJIEBOM MOCIIE0BATEILHOCTEH.

Pacuer HeCHMMeETPHYHBIX TOKOB KOPOTKOI0 3amMbIkaHusi. Pacuer onHodasnoro K3,
nByxdasznoro K3, apyxdasznoro na zemiro K3.

Pacuyer ToxoB K3 B ceTsix HanpsizkenneMm 10 1 kB. Cuctema "MEHOBaHHBIX €/TMHUII.
Oco0eHHOCTH y4ueTa aKTUBHBIX COMPOTUBIICHHUM CETH.

Il pa3nen — DiaekTpoMexaHMYecKHUe NepexoHble MPouecchl

ITonsiTue 00 yCTOMYMBOCTH IJIEKTPHYECKON cucTeMbl. CTatndyeckas U JUHAMHYECKAs
YCTOMYHUBOCTD JJIEKTPUUECKON CUCTEMBI.

Mopeb npocTeie 31eKTPHYECKON CHCTEMBI. YTJI0Bas XapaKTEPUCTUKA CUCTEMBI.
[TonsTre o ko3P PuirieHTe CTaTUYECKON YCTOWYMBOCTU CUCTEMBI.

BHemHsAs xapakTepucTuKa reveparopa ¢ APB (aBToOMaTHUECKUM peryasiTopoM

BO30Y:k1eHus ). Cratnueckass yCTOMUMBOCTh cUCTeMBbI ¢ APB.

XapakTepucTHKA MOIHOCTH MPH CJI0KHON CBSA3M F'eHEPATOPa ¢ CUCTEMOM.
IIpencrasneHue 3JIEKTPUUECKON CUCTEMBI B BUJIE ITACCUBHOIO YETHIPEXITOIIOCHUKA.
OrnpeneneHne nmapaMeTpoB YETHIPEXITOIOCHUKA.

Bunsinne mapaMeTpoB 3JIeKTPHYECKOH CHCTEMBbI He e¢ yCTOMYHBOCTh. BiusHue ydyera
akTuBHOTO cornportusieHue JIDII (uuum snekrponepenayun). Bnusuue yuera emxoctu JIOII.
ITocTpoeHHEe CpaBHUTEIBHBIX YIVIOBBIX XapaKTEPUCTHUK.

J{uHaAMHYeCcKasi yCTONYMBOCTD JJIEKTPUYecKoi cucTtembl. [IpaBuino miomanen,
YCIIOBHE TUHAMUUYECKOU YCTOMUUBOCTU CUCTEMBI.

J{uHaMH4YeCcKasi yCTOMYMBOCTD PU KOPOTKOM 3aMbIKaHUM HA JUHUHU. [loHATHE O
KO3 pHIMEeHTe TUHAMUYECKOI ycToiunBoCTH cucteMsl. [IpenenbHoe BpemMs OTKITIOUEHHs
MTOBPEXKIECHHOTO Y4acTKa JTUHUU.

MeTton nocieoBaTe/IbHbIX HHTEPBaJIOB. CrIoCOOBI MOBBIIEHHUS YCTOMYUBOCTH
CUCTEMBI.



4.2 ConeprxaHue JIeKIUit

Ounas ¢popma o0y4eHus

Konnuec Hpaxri
Ne . yeckas
i HaumenoBanue neknui TBO HOATOTO
4acoB BKa
| pazges — Di1eKTPOMATrHUTHBIE NIEPEeXOAHbIE PO ECChI
(6 cemecTp)
OO0mue cBeIeHus 0 MePEXOHBIX Mmporieccax. Briam poccuiickux
1 | yyeHBIX B TEOPHIO MEPEXOIHBIX MPOILIECCOB. BUIBI KOPOTKUX 4 +
3ambIKaHUW. COCTaBISIONINE TOKA KOPOTKOTO 3aMbIKaHUS
2 CocraBneHue cxeM 3aMelleHUs dIeKTpudecKoi enu. OCHOBHBIE 4 +
JIoNyIeHus npu pacuere Tokos K3.
3 Pacuer napameTpoB cxeMbl 3aMeIEHU 3IEKTPUUECKOHN LETH. 4 +
ITpeoOpa3oBaHue cXeM 3aMEelICHUSI.
4 | Pacuet Tpexdasznoro K3 B anektpuyeckoii cetu 4 +
5 HecummerpruuHble TOKM KOPOTKOTO 3aMbIKaHus. MeTon 4 +
CUMMETPUYHBIX COCTABJISIOIINX.
6 CocraBneHue cxem 3aMellleHus npsIMOM, OOpPaTHOM U HYNEBOM 4 +
110CJIEZI0BATEIBHOCTEN
7 | Pacuer HeCHMMETPUUYHBIX TOKOB KOPOTKOTO 3aMbIKaHUS 4 +
8 | Pacuer ToxoB K3 B cersix Hanpsikeruem 1o 1 kB 4 +
HTtoro 3a 6 cemecTp 32
Il pa3aen — DjaekTpoMexaHnYecKUe NMepeXoIHble MPoLecChl
(7 cemecTtp)
1 | ITonsitue 00 yCTOWYMBOCTH JIEKTPUUECKON CHCTEMBI 4 +
2 Mogaenp npocTenien SIEKTPUIECKON CUCTEMBI. Y TIIOBAsI 4 +
XapaKTEPUCTUKA CUCTEMBI.
3 Buemnss xapakrepuctuka reaeparopa ¢ APB. Cratuueckas 4 +
YCTOMYUBOCTb cucTeMBI ¢ APB.
4 XapaKTeE)I/ICTI/IKa MOIIIHOCTH IIPH CIIOKHOM CBSI3U T'€HEpaTopa ¢ 4 +
CUCTEMOM
5 | BausiHue mapamMeTpoB 3JIEKTPUYECKON CHCTEMBI He €€ YCTOHYNBOCTb. 4 +
6 Junamuueckass yCTOMYMBOCTD 3JIEKTPUYECKOM cucTeMsl. [TpaBuiio 4 +
ionaieH.
7 | AuHamuueckasi ycTOMYMBOCTh IPU KOPOTKOM 3aMbIKAaHUU Ha JIMHUH. 4 +
8 Mertoa nocienoBaTenbHbIX HHTEPBAJIOB. CIIOCOOBI MOBBIICHHS 4 +
YCTOWYHBOCTH CUCTEMBI.
Hroro 3a 7 cemecTp 32
Bcero 64 30%
3aounas popma oOyueHnus
Konnuec Hpakri
No . yeckas
W HanmenoBanue nekiuit TBO HOATOTO
4acoB
BKa
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| pazgen — DiIeKTPOMArHUTHBIE IEPEXOIHbIE MPOIECChI
(6 cemecTp)

OO6mume cBeIeHus O MePEXO0IHbIX Mporieccax. Bkiaa poccuiickux

1 | ydeHbBIX B TEOPHUIO NEPEXOAHBIX MPOLIECCOB. BHUIbI KOPOTKHUX 1 +
3aMbIkaHui. COCTaBISAIONINE TOKA KOPOTKOTO 3aMbIKAHUS
2 CocraBiieHne CXeM 3aMelEHUs JIeKTpruUecKol 1ienu. OCHOBHbBIE 1 +
JONYIIIEHUs NMpu pacuere TokoB K3.
3 Pacuer napameTpoB cxeMbl 3aMELIECHUS 3JEKTPUUECKOM 1IETH. 1 +
IIpeobpa3oBaHue cxeMm 3aMeneHHsl.
4 | Pacuet Tpex¢aznoro K3 B anexTpuieckoii cetn 1 +
5 HecummeTpuuHbie TOKM KOPOTKOTO 3aMblKaHUsA. MeToz 1 +
CUMMETPUYHBIX COCTABJISIOIINX.
6 CocraBieHue cxem 3aMelleHus npsIMOii, 00paTHOW U HYJIEBOU 1 +
MOCJIeJ0BATEIbHOCTEN
7 | Pacuer HecuMMeTpUYHBIX TOKOB KOPOTKOI'O 3aMbIKAHUS 2 +
8 | Pacuer ToxoB K3 B cersix HanpspbkenueMm 10 1 kB 2 +
Hroro no I pazneay (6 cemectp) 10
Il paznes — DiekTpoMexaHUYeCKHUe NepexoHble MPoecchl
(7 cemecTp)
1 | Ilonsitue 00 ycTONYUBOCTH 3JIEKTPUUECKON CHCTEMBI 1 +
5 Mogenb npocTeniieid 3eKTPUIECKON CUCTEMBI. YTIIOBast 1 +
XapaKTEPUCTHKA CUCTEMBI.
3 Buemnsist xapakrepuctuka reneparopa ¢ APB. Cratuueckas 1 +
YCTOMYUBOCTB cucTeMbl ¢ APB.
4 XapaKTe};)I/ICTI/IKa MOIIHOCTH TIPH CIIOKHOM CBSI3U TeHeparopa ¢ 9 +
CUCTEMON
5 | BausiHue napaMeTpoB AJIEKTpUYECKON CUCTEMBI HE €€ YCTOMYHBOCTb. 1 +
Hroro no Il pa3zneay (7 cemectp) 6
Il pazgen (mpoao/keHne) — JJIeKTPOMeXaHUYeCKHe
nepexoaHbie mpoueccol (8 cemectp)
6 JlnHaMryeckasi yCTOM4MBOCTD 3JIEKTPUUYECKON cucTeMsbl. 1IpaBuio 1 +
IJIOLIA/IEH.
7 | AuHamuueckas yCTOMYMBOCTh IPU KOPOTKOM 3aMbIKAHUU HA JTMHUH. 2 +
8 Merton nocieaoBaTenbHbIX HHTEPBaIOB. CIOCOOBI TTOBBIIICHUS 1 +
YCTONYHMBOCTH CHCTEMBI.
Hroro no |1 pazneny (nmponoskenue) (8 cemecrp) 4
Bcero 20 30%
4.3 ConepikaHue NPaKTHYECKUX 3aHATHIH
Ounas ¢popma o0y4eHus
Konnuec Hpaxri
No . yeckas
i HanMeHoBaHMe MPaKTUYECKUX 3aHATUN TBO HOATOTO
4acoB
BKa

| pa3gen — Di1eKTPOMATHUTHBIE MEePeX0AHbIE MPOIECChHI
(6 cemecTp)
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CucrtemMa OTHOCUTENFHBIX equHHI. CHUcTeMa HMEHOBAHHBIX CTUHHII.
OcHoBuble popmynsl. Onpenenenre DJC u conpoTHBICHUN

! AJIEMEHTOB PAaCYeTHOMN CXEMBI U MIPHUBE/IEHNE UX K 0a3UCHBIM 8 *
YCIIOBUSIM.
O6mume npunnumbl pacdera TokoB K3. [Topsimok pacyera Tpexda3zHoro
2 | K3. Pacuer ynapnoro Toka. Onpenenenue Toka Tpexdasznoro K3 B 8 +
LENsIX, MOJKJIIOUYEHHBIX K CUCTEME HEM3MEHHOTO HANPSKECHHUSI.
Meton  cuMMeTpuuHbIX — cocraBistomx. CocTaBieHHEe — CXeM
3 | 3amereHus npsIMOi, OOpaTHOW W HYJEBOH TMOCIEIO0BATEIHHOCTEH. 8 +
Pacuer ToxoB omHodaznoro K3, mByxdasznoro, nByxdasHoro Ha
3eMJTIO.
4 Cucrema wuMeHOBaHHbIX enuHul. Pacuer TokoB K3 B cersx 8 +
HanpspkeHueM 110 1 kB.
Hroro 3a 6 cemecTp 32
Il pazgen — DiekTpoMexaHuyecKue nepexoaHble Mpouecchbl
(7 cemecTtp)
Pacuer xapakTepuCTHKU MOLTHOCTH U IIOCTPOEHUE YIIIOBOU
1 | xapakTepHCTUKH CUHXpOHHOTO reHepatopa 6e3 APB c 8 +
MCIOJIb30BaHNEM KOMIBIOTEPHOH nporpammel Mathcad
Pacyer xapakTepuCTHKU MOILTHOCTH U MIOCTPOEHUE YTIIOBOM
2 | XapaKTepUCTUKH CHHXpOoHHOTO reHepatopa ¢ APB I/l u ¢ APB C/l ¢ 8 +
MCIOJIb30BaHWEM KOMIBbIOTEpHON nporpammel Mathcad
Pacuer D/IC reneparopa u mocTpoeHHEe BEKTOPHOU TuarpaMMsl
3 | mpocreiimielt aeKTpUIECKOi cuCcTeMBI. Pacdyer cratndeckoi 8 +
YCTONYUBOCTH CHCTEMBI.
Wccnenoanue nepexoaHoro npouecca rnpu rpexdaznom K3 B Hauane
4 | onHolt nenu apyxuenHoi JIDII. Pacuet koaddunmenra 3anaca 8 +
JMHAMUYECKON YCTOMYMBOCTH CUCTEMBI.
Hroro 3a 7 cemecTp 32
Bcero 64 50%
3aounas popma o0yueHus
Konnuec Hpaicrn
No . yeckas
wn HaumeHoBaHMe MpakTUYECKUX 3aHATUN TBO HOATOTO
4acoB
BKa
| pa3gen — JileKTpOMAarHUTHbIE NepeXoAHbIe PO ECcChI
(6 cemecTp)
Cucrema OTHOCUTENBHBIX euHuL. CucTeMa HMEHOBAaHHBIX €IMHUILI.
1 OcHoBuble popmynsl. Onpenenenne IJC u conpoTUBICHUN 2 +
AJIEMEHTOB PaCYeTHOMN CXEMBI U IPHUBEIEHNE UX K 0a3UCHBIM
YCIIOBUSIM.
O6mue npunnunel pacuera TokoB K3. Ilopsaok pacuera Tpexdaznoro
2 | K3. Pacuer ynapnoro toka. Onpenenenue Toka tpexdasznoro K3 B 2 +
LENsX, MOJKJIIOUEHHBIX K CUCTEME HEM3MEHHOTO HANPSKEHMUSI.
Meton  cuMMeTpuuHbIX — cocraBistommx. CocTaBieHHe — cXeM
3 | 3aMelieHus MpsIMOM, OOpaTHOM W HYJIEBOW MOCIIENOBATEIHLHOCTEM. 9 +

Pacuer TokoB oxpHodasHoro K3, nByxdasznoro, asyxdasHoro Ha
3EMITIO.
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CucreMa UMEHOBAHHBIX enuHuIl. Pacuer TokoB K3 B ceTiax
HanpspkeHueM 1o 1 kB.

Hroro 3a 6 cemecTp 8

Il pazgen — DirekTpoMexaHHYeCKHE MEPEXOTHBIE MPOLECChHI
(7 cemecTp)

Pacuer xapakTepuCTUKU MOIIHOCTH U MOCTPOEHUE YTIIOBOM
1 | xapakTepuCTUKH CHHXPOHHOTO reHeparopa 6e3 APB ¢ 2 +
MCIOJIb30BAaHUEM KOMIBIOTEpHOU nporpamMmMbl Mathcad

PacueT xapakTepHCTUKU MOIIHOCTH U TIOCTPOEHUE YIII0OBOM
2 | XapaKTepuCTUKU CHHXpoHHOTO reHeparopa ¢ APB I1/l u ¢ APB C/l ¢ 4 +
HCIOJIb30BaHUEM KOMIBIOTEpHOU nporpaMmMel Mathcad

Pacuer DJIC reneparopa u HocTpoeHUE BEKTOPHOM TuarpaMmsl
3 | mpocTeiieit 2IeKTpUIeCcKo cucTeMbl. PacyeT cratudeckoi 2 +
YCTOMYUBOCTH CHCTEMBI.

Hroro 3a 7 cemecTp 8

Il paznen (mpoxo/ikenne) — JjieKTpOMeXaHUYECKHUE NepexXoHbIe
npoueccol (8 cemectp)

Hccnenoanue nepexoaHoro mpoiecca rnpu tpexdasznom K3 B Hauane

4 | ognoui nenm nByxuernHoi JIDII. Pacuer koaddunuenra 3amaca 4 +
JMHAMUYECKOH YCTOHUYMBOCTH CHCTEMBI.
HTtoro 3a 8 cemecTp 4
Bcero 20 50%

4.4 Buabl U coJep:kaHue CAMOCTONATEILHOMH PadoThl 00yUYalommxcsi

4.4.1. Buapl caMOCTOSITEIFHOM paboThl 00YJaArOIITIXCST

KommuectBo yacos
Bunsl camocTosTenbHON pabOThl 00Yy4arOIIUXCS 10 OYHOH | IO 3a04YHOM
dbopme dbopme
o0y4yeHus | oOydeHus
CamoCTOsITeIbHOE N3YUECHHUE MaTepuaa 37 100
IloaroToBKa K NpaKTUYECKUM 3aHATHUIM 16 16
BrinosiHeHne KypcoBoil paboThI 35 35
BrimiotHEHHE KOHTPOJIBHON paboTHI 0 35
[ToaroroBka K MpOMEKYTOYHOU aTTeCTalluu 9 9
Uroro: 97 195
4.4.2. ConeprkaHHE CAMOCTOSITEIIBHON pabOThI 00YJArOIINXCS
KomngecTtBo gacos
No 10 OYHOM o
i HaumeHoOBaHHE N3y9aeMbIX TEM WJIH BOIIPOCOB dopme 320YHOI
oOy4deHus dbopme
o0OyueHus
1 Buasl kopoTkux 3ambikanuil. COCTaBIISIONINE TOKAa KOPOTKOTO 6 12
3aMBIKaHHUS
2 | CocTraBnenue cxeM 3aMEICHUS IIEKTPHIECKON LIETH. 6 12
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OcHOBHBIE IOMYIIEHHS TpU pacyeTe TokoB K3.

3 Pacuer napameTpoB cXeMbl 3aMELICHUS YIEKTPUIECKOM LICTIH. 6 12
IIpeobpa3oBaHue cxeM 3aMeneHHsl.

4 | Pacuer tpexdasnoro K3 B anekrpuueckoii cetn 6 12

5 HecummeTpuuHblie TOKM KOPOTKOTO 3aMblKaHUsA. MeToz 6 12
CUMMETPUYHBIX COCTABJISIFOIINX.

6 CocraBiieHre cXeM 3aMeIIeHUs MPSMON, 00paTHOM U HYJICBOM 6 12
110CJIEI0BATEIbHOCTEN

7 | Pacyer HecuMMeTPHYHBIX TOKOB KOPOTKOI'O 3aMbIKaHUS 6 12

8 | Pacuer TokoB K3 B ceTsix nHanpsbxenuem 110 1 kB 6 12

9 | IlonsTHe 00 yCTOMYMBOCTH JICKTPUUECKON CHCTEMBI 6 12

10 Mogaenp npocTenien 3EKTPUIECKON CUCTEMBI. Y TIIOBAsI 6 12
XapaKTePUCTHKA CUCTEMBI.

11 Buemnss xapakrepuctuka reneparopa ¢ APB. Cratuueckast 5 12
YCTOMYUBOCTB cucTeMBI ¢ APB.

12 XapaKTe[u)Hcha MOIIIHOCTH TIPH CJI0KHOM CBSI3U TeHEpaTopa ¢ 6 12
CHCTEMOI

13 BJmﬁvHI/Ie apaMeTPOB NEKTPUUECKON CUCTEMBI HE e 6 12
YCTOWYHMBOCTb.

14 Junamudeckass YCTOMYUBOCTD 9JIEKTPHYECKOH CHCTEMBI. 6 13
[IpaBuiio miomanei.
JluHamuueckas yCTOMYMBOCTh IPU KOPOTKOM 3aMbIKAaHUU HA

151 mmmm, 6 13

16 MeT(zz[ MOCIe0BaTENbHBIX MHTEPBAIOB. CIIOCOOBI MOBBILICHUS 7 13
YCTOWYMBOCTH CUCTEMBI.
HTroro 97 195

4.5 IlpumepHas TeMaTHKA KypPcOBOii padoThl

B memsax 3akperuieHus 3HAHWM, IIONYYEHHBIX 3a BpeMs ayJWTOPHBIX 3aHATHH,
o0yJaromuMcsl TpeAsaraeTcsi  BBIIOJHUTH KypcoByl0 pabory «Pacdyer Toka KOpPOTKOIo
3aMbIKaHUS B 3JIEKTpUUeCKUX cucrteMax». KypcoBas paborta mpegycMaTpuBaercs Kak (opma
OTYETHOCTH 110 CAMOCTOSITENILHON paboTe 00yJarOLINXCS.

Coneprkanue KypcoBoil pabOThI

KypcoBas paGota cOCTOUT U3 IBYX pa3/eloB.

Paznen 1. PACYET PEXXMMA TPEX®A3HOI'O KOPOTKOI'O 3AMBIKAHUA

B 3agaHHBIX BapuUaHTOM TOUYKAaX KOPOTKOTO 3aMbIKaHUS HEOOXOAMMO pacCUMTaTh
JEHCTBYIOIME 3HAYECHUS NEPUOJIUUYECKON M alepHOJNYECKON COCTaBIIOIIMX TOKA KOPOTKOIO
3aMbIKaHus 1J11 MOMEHTOB BpeMmenH 0, 0,2 ¢, yaapHbIil TOK KOPOTKOTO 3aMbIKaHUSI.

Jns mpoBepKM MpaBUIBHOCTM pacdeTra CleIyeT B 3aJaHHbIX BapUaHTOM TOYKax
KOPOTKOI'O 3aMblKaHus paccuutaTb Ha [IOBM geiicTByroniye 3Ha4eHMs] NEPUOIUYECKON
COCTABJISIFOLIEN TOKA KOPOTKOT'O 3aMBIKaHMS 111 HAYAJIIbBHOIO MOMEHTA BPEMEHH.

Pazpen 2. PACYUET HECUMMETPUYHOI'O KOPOTKOI'O 3AMBIKAHMA

B Touke KOpPOTKOro 3aMbIKaHHsl Ha CTOPOHE OOMOTKH ¢ 0o0Jjee BBHICOKMM HAIpPSKEHHEM
paccuyuTaTh JACUCTBYIOILIME 3HAYECHUS MEPUOJUYECKON U allepUOANYECKON COCTABIAIOIIMUX TOKA
0JIHO(a3HOTO KOPOTKOTO 3aMbIKaHUs 111 MOMeHTOB BpeMeHu 0, 0,2 ¢, ynapHbIi TOK KOPOTKOTO
3aMBbIKaHUS.

B TOil k€ TOYKE paccunTarh ACHCTBYIOIIEE 3HAYECHHE NEPUOIMYECKOM COCTABIISIOLIEH
TOKa JJayX(pa3HOro KOPOTKOTO 3aMbIKaHUS B HAYaJIbHBIA MOMEHT BPEMEHHU.

[TpoBeputh pacueTs o 1. 2.1; 2.2 nHa [I9BM.
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OkoHuaTelIbHbIE 3HAYEHHUS pacCUMTaHHbIX TOKOB K3, HX cocTaBisiOmMX U BCE
3aBUCHMOCTH, NIPEICTaBIIsiEMbIE B BUJIE TPApUKOB, JOJKHBI ObITh B UMEHOBAaHHBIX €TUHUIIAX.

JIJisT BBIMOTHEHHUST PAacYeTOB M TPadUKOB PEKOMEHAYETCS HCIIOJIb30BaTh MPOrpaMMy
«Mathcady.

s mpoBepkM pacueTa TOKOB KOpPOTKOro 3amblkanusg Ha [IOBM  pexomenmyercs
rcnoip3oBath nporpaMmmy «ENERGO».

BapuanTtel 3amaHuii 1 METOAWYECKHE YyKa3aHHWsS 110 BBIIOJHEHUIO KypCOBOH paboOTHI
[pe/ICTaBIICHBI B y4eOHO-METOJMUCCKUX pa3paboTKax, pasaen 5 mureparypa [1], [2] u [3]

4.6 IlpuMepHasi TeMaTHKA KOHTPOJIbHON PadoThl

B umensx 3akpersieHust 3HaHUM, MOJYYEHHBIX 3a BpEMs AayAUTOPHBIX 3aHATHH U
CaMOCTOSITENIbHO, OOYYaIOIUMCS MPEJIaraeTcsi BBIIOJHUTH KOHTPOJBbHYIO paboTy «Pacuer
YCTOWYMBOCTU AJIEKTpUYECKOU cuctembl». KoHTponbHas paboTa mnpeaycMaTpuBaeTcss Kak

(dhopMa OTYETHOCTH TI0 CAMOCTOSTEIILHON padoTe 00yJaronuXxcs.

CopepxaHuie KOHTPOJIbHON PaOOTHI.

1. JIns SJEeKTpUYECKOM CHUCTEMBI, ONPENCIUTh WACaIbHBIE IPEAEIbl MOIIHOCTH H
KOX(HUIHMEHTHI 3amaca CTaTUYECKOW yCTOMYMBOCTH TIPH Mepeaade MOIHOCTH OT TEHEPaTopoB
I'l k Touke moToKOpazjena, NpuHAB HanpspkeHue Ug B HEM HEUW3MEHHBIM, MPH CIEAYIOIIUX
YCIIOBUSIX.

1.1. APB orkirouen;

1.2. Bxumouen APB I1/1;

1.3. Bxmrouen APB CJI.

1.4. TlocTpouTh YIJIOBBIE XapaKTEPUCTUKU aKTUBHOM MOIIHOCTH reHeparopos I'l nmis
HOPMAaJIbHOTO pexkuMa paboTel mpu yciouu: BkiarodeH APB IIJl, yuutbiBaeTcss akTHBHOE
CONIPOTUBIJIEHUE JIMHUU IJIEKTPONEpPEeaun, HO HE YUUTHIBAETCA €€ 3apsiiHasi MOIIHOCTD.

1.5. To xe, yto u no n. 1.4, npu ycinoBuu: BkirodeH APB IIJ[, yuuteiBaeTcs 3apsiaHas
MOIIHOCTb JIMHUH 3JIEKTPONEpeIaul, HO HE YUUTHIBAECTCS €€ aKTUBHOE COIPOTUBIICHHUE.

1.6. To xe, uto u no 1. 1.4, npu ycnosun: BkimoueH APB IIJI, yuntsiBaercs 3apsiHas
MOIITHOCTh U aKTUBHOE conpoTusienue JIDII.

Cnenarb  BBIBOABI O  JONYCTUMOCTH  OLEHKM  CTaTMYECKOM  yCTOMYMBOCTHU
paccMaTpuBaeMoi AIEKTPUUYECKO cucTeMbl 0e3 yuéTa aKTUBHBIX CONPOTHUBIIEHUN U 3apsiIHOM
MotuHocTH JIOIL.

2. BBINOAHUTH pPAcy€T IUHAMHYECKON YCTOWYMBOCTU DJEKTPUUYECKOH CHUCTEMBI IpH
TpéxdazHOM M ABYX(Pa3HOM Ha 3eMIII0 KOPOTKHUX 3aMBIKaHUAX B Hauyaye oAHoi u3 uneneit JIOIT
(onmpenenuTh TNpeAeibHbIE YIIBI U BpEeMEHa  OTKIIOUEHHUS KOPOTKHMX 3aMbIKaHUN) TNpU
nocrosiicTBe  nepexoaHbix  DJIC reneparopoB I'l u I'2. AKTHUBHBIMH CONPOTHBJICHUSIMU
3JIEMEHTOB 3JIEKTPUYECKON CUCTEMBI U 3apsAHOI MotHOoCThI0 JIDII mpenedpeus.

BapuanTbl 3amaHuii ¥ METOAMYECKHE YKa3aHMsI MO BBIIOJHEHHIO KypCOBOM paboThI
HPEJICTABICHBI B y4eOHO-METOANYECKHX pa3paboTkax [3].

5 YueOHO-MeTOoAHYeCKOE 0O0ecTieueHHe CAMOCTOATEILHOM padoThl 00yUYarommXxcst 1o
AUCHHUILINHE

VYuebHO-MeTOoIMUecKHe pa3paboTku umerorcss Ha kadenpe ODATII, B HayuHOU
6ubmmnoreke u Ha caiite ®I'BOY BO [0xHo0-Ypanbckuit [AVY:

1. Meroauueckue peKOMEHAALUU S CAMOCTOATENbHOW paboThl MO AUCHMILIUHE
"[lepexonHble TPOLECCHl B JJIEKTPUYECKUX CceTAX" [DJIEKTPOHHBIN pecypc]: HalpaBleHHE
noarotoBku 13.03.02 DnekTposHepreTrka u deKTpoTexHuka. [Ipodunp "DnekrpocHadxenue".
dopma oOydenus - ouHas, 3aouHas / coct. A. B. benos, 10. II. Uneun; KOxHO-Ypanbckuii
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I'AY, UuctutyT arponnkeHepun - Yensounck: FOxuo-Ypansckuit AV, 2019 - 71 c. - Hoctyn
U3 JOKabHOM cetu: http://nb.sursau.ru:8080/localdocs/esh/47.pdf.

2. Pacuer Toka Tpex(}a3zHOro KOPOTKOIO 3aMbIKaHHS B JJIEKTPUYECKHX CHCTEMax
HanpspkenreM Bbime 1000 B [DnexkTtpoHHBIH pecypc]: yueOHOE mocoOue sl KypCOBOTO
npoekTupoBanusi nmo aucuuiuinHe «llepexoaHble mMmpouecchl B 3JEKTPUYECKUX ceTsax" [mid
oOyyaromuxcs 1o HampaBieHuto noarotoBku 13.03.02 — DnekrposHepretuka U
AJIEKTPOTEXHUKA, Tpoduib: IIeKTpocHaOXkeHue, a Takke mno HampasieHuro 35.03.06 —
Arpounxenepus, npoguib: DnekrpocHabxenue npeanpustuid. @opma oOyueHUs: — oyHast U
3aouHas|. / KOxuo-Ypanbckuii 'AY, UuctutyT arpomnxkenepuu; coct.. A. B. benmo u ap. -
Yenabunck: IOxHo-Ypansckuii I'AY, 2020 - 105 c. - [octyn wH3 JOKaJbHOH ceTH:
http://nb.sursau.ru:8080/localdocs/esh/83.pdf.

3. Pacuer TOKOB HECUMMETPUYHBIX KOPOTKHUX 3aMbIKAHUN B AJIEKTPUYECKUX CHUCTEMax
HanpspkenneM Bbime 1000 B [DnektpoHHBIH pecypc]: ydeOHoe mocobue Juisi KypcOBOTO
MpoeKkTupoBaHusi 1o aucuuivinHe «llepexomHbpie mporecchl B AJIEKTPUYECKUX ceTsax" ans
oOyyaromuxcs 1o HampaBieHuto nonarotoBku 13.03.02 — DnekrposHepreTuka U
ANEKTPOTEXHUKA, Mpoduiab: DIeKkTpocHabkeHue, a Takxke Mo HampasieHuto 35.03.06 —
Arpounxenepus, npouib: DnekrpocHabxenne npeanpustuii. opma oOydeHus — oyHas u
3aoynas. / KOxuno-Ypansckuit 'AY, Unctutyr arpounxkenepuu; coct.: A. B. benos u ap. -
Yenabunck: IOxHo-Ypansckuit T'AY, 2020 - 103 c. - [octyn wu3 JOKaJbHOM ceTH:
http://nb.sursau.ru:8080/localdocs/esh/84.pdf.

4. Pacuer yYCTOMYMBOCTH JIJIGKTPUUYECKHX CHCTEM [DIEKTPOHHBIN pecypc]: ydeOHoe
nocobue Juii KypcoBOTO TPOEKTHpoBaHUs 1o auciumuinHe «llepexomnpie mpormeccsl B
ANEeKTpUYecKuX ceTsax" g olyyaroumxcs MO HampaBieHuto mnoarotoBku 13.03.02 —
DJNEeKTpOIHEPreTHKa M DIIEKTPOTEXHUKA, NPOPHMIb: DIEeKTpocHaOXKEeHHe, a TakkKe 110
HanpasieHuto 35.03.06 —ArpounkeHepusi, npoduiab: eKTpocHaOXKeHUe MPeANPHUITUHH.
®opma o0yueHust — ouHas u 3aouHas. / KOxno-Ypansckuit ['AY, UHCTUTYT arpouHkeHepuy;
coct.: A. B. benos, }0. B. KopoBun - Yenabunck: FOxuo-Ypansckuit 'AY, 2020 - 169 c. -
Jloctyn u3 nokansHOM cetu: http://nb.sursau.ru:8080/localdocs/esh/85.pdf.

6 DoHJ OLIEHOYHBIX CpeacTB AJisd MPOBECACHUSA l'lpOMe)KyTO‘-IHOi/i aTTeCTallumn
06yqamu{nxcs{ o JMCHMIIJINHE

Jlis yCcTaHOBIIEHUS COOTBETCTBUS YPOBHSI TOJTOTOBKH OOYyYaroIIUXCs TpeOOBaHUSM
®I'OC BO pa3pabortan (GoHI OLIEHOYHBIX CPEJCTB JJIsI TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U
MIPOBE/ICHUS NPOMEXKYTOUHOM aTTecTalMy O0Yy4aromuxcs Mo JUCHUIUIMHE. POHJT OLEHOYHBIX
CpencTB npeacrasieH B [IpunoxkeHnn.

7 OcHOBHAs M 10NIOJTHUTE/IbHAsI yUeOHas1 JInTepaTypa, Heo0OXoauMmasi 1Jisi 0CBOCHH S
AUCHMILIMHBI

OcHoBHasl U AOMOJHUTENbHAsA yueOHas nmuTepatypa uMmeercs B HayuHoii Oubnuoreke u
3IEKTPOHHOU MH(pOopMaImoHHO-00pa3oBateasHOM cperae @I'BOY BO I0xH0-Ypansckuii [AY.

OcHoBHasi JInTepaTypa

1. benoB A. B. Ilepexoanbpie mpoIiecchl B 3JIEKTPOIHEPTreTHUECKUX cHcTeMax. Pacuer
YCTOMYHUBOCTH DJECKTPUUECKUX CHUCTEM [DIEeKTpOHHBIN pecypc]: yued. mocobue / A. B. benos,
10. B. KopoBun; UI'AA - Yensbunck: UI'AA, 2012 - 214 c. - JlocTyn U3 JOKAIbHOUW CETH:
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http://nb.sursau.ru:8080/localdocs/esh/15.pdf. - Hoctyn u3 ceTu Wutepner:
http://nb.sursau.ru:8080/webdocs/esh/15.pdf.

2. lonroB A. I1. IlepexoHbie 31EKTPOMEXAaHUYECKUE TPOIIECCHI AIEKTPUUECKUX CUCTEM
[DnexkTpoHHEIH pecype]: yaedbnoe mocodue / A.Il. Jlonro; HoBocubupckuii rocyaapCcTBEHHBIH
TeXHUYECKU yHUBepcuteT - HoBocuOupck: HoBoCcMOMpPCKUi rocy1apCTBEHHBIN TEXHUYECKUN
yausepcutet, 2019 - 236 c. - Jloctyn k nosHomy Tekcty ¢ caiita ObC VYHuBepcurerckas
oubnmoreka online: http://biblioclub.ru/index.php?page=book&id=574679.

3. IlepexomHble mpoIEecChl B AJIEKTPUUYECKUX CHUCTEMaxX [ODJIEKTPOHHBIN pecypc]:
coopuuk 3anau / JI.B. Apmees, E.IN. I'yces, A.Il. [lonros, B.M. 3eipsiHoB, B.M. JleBuH; 0TB. 32
Beill. B. M. JleBun; HoBocumOWpckuii rocynapCTBEHHBI TEXHUYECKUNW YHUBEPCUTET -
HoBocubupck: HoBocuOupckuii TocyaapcTBeHHBIN TeXHUUECKUi yHuBepcuteT, 2014 - 331 c. -
Hoctyn k momHoMy Tekcty c¢ cadita OBbC VYHuBepcurerckas OuOnmoreka online:
http://biblioclub.ru/index.php?page=book&id=436254.

4. Iummunenxko B. T.  DieKTpoMarHuTHbIE  NEPEXOJHbIE  IPOLECCHl B
ANEKTPOIHEpPreTuyecKkux cuctemax [Dnekrponnsiii pecypc] / B.T. Ilununenko - OpenOypr:
Or'Y, 2014 - 124 c. - doctyn x nosiHOMY TeKcTy ¢ caiita DBC YHuBepcurerckas 6ubimnoreka
online: http://biblioclub.ru/index.php?page=book&id=330565.

5. IOngun, M. A. TokoBas 3amuTa 3JEKTPOYyCTaHOBOK : yueOHoe mocobue / M. A.
Onaun. — 2-e u3x., ucnp. — Caunkr-IlerepOypr : Jlanp, 2022. — 288 ¢. — ISBN 978-5-8114-
1158-0. — Tekcr : anexTpoHHbIl // JlaHb : 3JIEKTpOHHO-OMOMMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/210668.

JlomoJIHuTeIbHAS IUTEpaTypa

1. benoB A. B. PacuéT TOKOB KOPOTKOTO 3aMbIKaHUSl B DJIEKTPUUYECKHX CHUCTEMax
HamnpspbkenueM Boiie 1000 B [DnexTponnslil pecypc]: yueb. mocodue / A. B. benos, 1O. B.
Koposun, E. U. [Taxomos; UI'AY. Y. 1. Pacuér Toka Tpéx(}a3Horo koporkoro 3ampikanus - 108
c. - YensOMHCK: Uray, 2009 - Hocryn u3 JIOKaJIbHOM CeTH:
http://nb.sursau.ru:8080/localdocs/esh/13.pdf.

2. benoB A. B. Pacuér TOKOB KOpPOTKOIO 3aMbIKaHHMsS B JJIEKTPHUUECKUX CHCTEMax
HanpspbkenueM Boiie 1000 B [DnexTponnsblii pecypce]: yued. mocodue / A. B. benos, 10. B.
Koposum, E. 1. [Taxomos; UI'AY. Y. 2. Pacuér TOKOB HECUMMETPUYHBIX KOPOTKHX 3aMbIKaHUI
- 104 c. - Yenabunck: UYI'AY, 2009 - Jloctynm U3 JIOKaJbHOM  CETHU:
http://nb.sursau.ru:8080/localdocs/esh/14.pdf.

3. Ilepexoanbie MPOIECCH B IIEKTPOIHEPTETHUECKUX cUcTeMax [TekcT]: ydeOHuK amst
By30B / W. I1. Kproukos [u np.]; mox pen. 1. I1. Kproukosa - M.: MOU, 2009 - 416 c.
IMepuoauyeckue u3xaHus:

1. AIIK Poccun: Hayunbli xypHan / KOxHO-YpanabCKuil TOCYAapCTBEHHBIN arpapHbIi
yauBepcuteT - Yensounck: FOYpI'AY, - https://rusapk.sursau.ru/ru/about/.

2. [IlpombllieHHass HSHEPreTUKA: €XKEMECSYHBIH  MPOU3BOACTBEHHO-TEXHUICCKUN
xypHai - MockBa: HT® "Dunepromnporpecc", - http://www.promen.energy-journals.ru.
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8 Pecypchbl nHGOPMALIMOHHO-TEJIEKOMMYHUKAIIUOHHOM ceTu « AHTEpHETY,
Heo0XoquMbIe 1JIsl 0CBOEHHS TUCIUIIHHbI

1. EnnHOE OKHO A0CTYyIa K y9eOHO-MeTOINYeCKUM pa3padboTkam https://toypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. YuuBepcurerckas oudanoreka ONLINEhttp://biblioclub.ru

9 MeToauuyecKue YKa3aHus AJsd oﬁyqammnxcﬂ 0 OCBOCHHIO TUCHHUIIIMHBI

VYuebHO-MeTOoMUecKne pa3paboTku wumetorcss Ha kadeape ODATII, B HayuHOU
oubnmoreke u Ha caiite ®I'BOY BO IOxHo-Ypansckuii [AY:

1. Meroauueckue pEeKOMEHAALUU AN CAMOCTOATENBHOUW paboThl MO AUCIUILTUHE
"[lepexoHbie MPOIECCHI B DIIEKTPUUYECKUX CETIX'" [DIEKTPOHHBIM pecypc|: HarpaBieHUE
noarotoBku 13.03.02 DnexkTposHepreTHka u snekTporexHuka. [Ipoduns "InexkrpocHadxenue".
dopma oOydeHus - ouHas, 3aouHas / coct. A. B. benos, 10. I1. Mneun; KOxHO-Ypanbckuii
I'AY, Unctutyt arpounskenepun - Yensounck: FOxuo-Ypansckuii 'AY, 2019 - 71 c. - Toctyn
u3 okanpHoM ceru: http://nb.sursau.ru:8080/localdocs/esh/47.pdf.

2. Pacder Toka Tpex¢a3zHOro KOPOTKOTO 3aMBIKAHUS B JIIEKTPHUYECKHX CHCTEMax
HanpspkenueM Bbime 1000 B [Dnektponnblil pecypc]: yuebHoe mocobue sl KypcOBOTO
MPOCKTUPOBaHUSI MO AucHHUIUIMHE «llepexoaHble MPOIECcChl B AJIEKTPUUECKUX ceTsax" [ms
oOyuaromuxcsi 1o HampaBieHutro mnoarotoBku 13.03.02 — DnekrtposHepreTuka
NMEKTPOTEXHUKA, TPOodUiIbL: DIeKTpocHAOXKeHWe, a Takxke Mo HampasieHuto 35.03.06 —
ArpounxeHnepusi, npoduib: DiIeKTpocHadkeHue npeanpustuii. @opma oOydeHHs] — OUHAs U
3aouHas|. / KOxuo-Ypansckuii 'AY, Unctutyt arpoumnxenepuu; coct.. A. B. benoB u ap. -
YenssOunck: IOxno-Ypansckuit I'AY, 2020 - 105 c. - [octynm M3 JOKaldbHOH ceTu:
http://nb.sursau.ru:8080/localdocs/esh/83.pdf.

3. Pacdyer TOKOB HECHMMETPHUYHBIX KOPOTKHX 3aMBIKAaHHHA B AJIEKTPHUYECKHX CHUCTEMax
HanpsbkeHueM Bbiie 1000 B [OnexkTponHBI pecypc]: ydeOHoe mocobue aias KypcOBOTO
MIPOEKTUPOBaHMs MO aucuuIviMHe «llepexoqHble Mpolecchl B ANEKTPUYECKUX CeTAX" Uid
oOyyaromuxcss 1o HampaBieHuto noarotoBkn 13.03.02 — DnekTposHepretuka U
AIEKTPOTEXHUKA, Tpoduib: INeKTpocHaOXkeHue, a Takxke mno HampasieHuro 35.03.06 —
ArpounxeHnepus, npoguib: DnekTpocHabxeHue npeanpustuil. Gopma oOyueHHss — OYHas U
3aoyHast. / FOxuHo-Ypanbckuit 'AY, Unctutyr arpounxkenepun; coct.: A. B. benos u ap. -
YensOunck: IOxno-Ypansckuit I'AY, 2020 - 103 c. - [octynm M3 JOKalbHOH ceTu:
http://nb.sursau.ru:8080/localdocs/esh/84.pdf.

4. Pacuer yCTOWYMBOCTH SJEKTPUUYECKUX CHCTEM [DJIEKTPOHHBIN pecypc|: ydeOHoe
nocobue Juis KypcoBOrO NpOEKTHpoBaHUs Mo aucuumuiuHe «llepexoanbie mporeccsl B
ANEKTPUYECKUX ceTax" i oOydaromuxcs To HampaBieHuto moarotoBku 13.03.02 —
DJNEeKTpOIHEepreTuka M JJIEKTPOTEXHUKA, MNpodmib: ONeKTpocHaOXeHHe, a Takke II0
HampasiieHuto 35.03.06 —ArpounkeHepus, Npopuib: NEeKTpocHaOXKEeHHE MNpPeAnpUITUH.
®opma oOyueHust — ouHast 1 3aouHasi. / FOxxHo-Ypansckuit 'AY, UHCTUTYT arpouHXEHEPHH;
coct.: A. B. benos, 10. B. Koposun - Yensounck: IOxuo-Ypansckuit 'AY, 2020 - 169 c. -
Joctyn u3 nokanpHo# cetu: http://nb.sursau.ru:8080/localdocs/esh/85.pdf.
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10 UndopmanoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble P OCyLeCTBJIEHUH
00pa3oBaTeILHOIO NPoIEcca MO0 JMCHUILUINHE, BKJIKYAs NepeYyeHb NPOrpaMMHOI0
o0ecrnieyeHusi M HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii OubinoTeke ¢ TEpMUHAIBHBIX CTaHIMM MPEAOCTaBIseTCs JAOCTYI K 0a3zam
JAHHBIX
- Texakcnept (mHbopmarmonHo-crpaBovHas cuctema 'OCToB).
- My TestX Proll.
[TporpamMmmHoe obecrieueHre
OmnepanuoHHas cucTeMa cCreuuaibHoro HasHaueHus «Astra Linux Special Edition» ¢
opucnoit mporpammoii LibreOffice, MyTestXPRo 11.0, nanoCAD Duektpo Bepcus 10.0
nokanbHasi, nanoCAD Ororienue Bepcus 10.0 nokanbhas, PTC MathCAD Education - University
Edition, Moii Oduc Crangaptaeiid, 1C: [Ipeanputsaue 8. KomruiekT mis oOydeHUs B BBICHIUX U
cpennux y4ueOHbIX 3aBefeHusx, Windows 10 Home Single Language 1.0.63.71, APM WinMachine
15, Microsoft Windows PRO 10 Russian Academic OLP 1License Nolevel Legalization
GetGenuine, Microsoft OfficeStd 2019 RUS OLP NL Acdmc, KOMITAC 3D v19, KOMITIAC 3D
v18, KOMIIAC 3D v17, 1C: Yuusepcurer ITPOD 2.1, 1C: Komremx I[TPO®, Kaspersky Endpoint
Security, Microsoft Windows Server CAL 2012 Russian Academic OPEN 1 License User CAL,
Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legalization Get Genuine,
Microsoft Office 2010 Russian Academic OPEN 1 License NolLevel, BuptyanbHblii yueOHBbIi
cren «aekrpomonTax» (CI10), MOODLE, «Hamr Can» Kpucramt (Bepcust 10).

11. MaTepuajibHO-TeXHUYECKas1 0a3a, He00X0AUMAs IJIsl OCYIIeCTBJIEHHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHMUILINHE

Y4eOHbIC ayqUTOPUH JIsS MPOBEICHUS 3aHATHHA JIGKIIMOHHOTO M CEMHHAPCKOTO THIIOB,
TPYNNOBBIX W WHAMBHUIYaINbHBIX KOHCYJIbTALMNA, TEKYIIEro KOHTPOJA U MPOMEKYTOYHOU
aTTeCcTaInu

[Tomemenue ansa camoctoaTenbHoU paboTel 454080, Yensbunckas o6m., r. YenssOMHCK,
npocnekt Jlenuna, 75, rinaBHblil Kopiryc, ayautopus Ne303.

YyeOHass ayautopusi AJisi MPOBEACHUS 3aHATUN JIEKIIMOHHOTO W CEMHUHApPCKOTo THIIA,
KYpPCOBOTO IPOCKTUPOBAHUS, TPYIIOBBIX W WHIAWNBUAYAIBHBIX KOHCYJBTAIlUH, TEKYIIETO
KOHTPOJSI M TMPOMEXyTo4HOW arrtectanun,454080, YensOunckas o6m., r. YensOWHCK, YII.
Kpacnas, 38, yuebnslii kopmyc, ayauropun Ne 1085.

IlepeyeHb 000pyOBaHNSI U TEXHHUYECKHX CPEICTB 00yUYeHUs
Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/D0OS/15.6;
[IEPCOHAJIBHBINT KOMIIBIOTEP B KOMIIJIEKTE: cucremusii 610k Pentium E 5400
2.7GHZ, xectkuii quck 250 Gb, monutop 19" LCD, xnaBuatypa, mbiis — 30 mt.; [IPUHTEP
CANON LBP-1120 nmazepnsiit; Okpan ¢ anekrponpuBogom; [IPUHTEP CANON LBP-1120
nazepubiii; UK IIVJIBT Y AJIA ODKPAHA C 3JIEKTPOITPUBOAOM; KOJIOHKH 5+1
SVEN IHO.
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[MPUJIOXKEHHUE

®OHJA OHEHOYHbIX CPEACTB
JUIS TEKYILETO0 KOHTPOJISl YCIIEBAEMOCTH U IPOMEKYTOUHOU aTTECTALIMU 00YyYarOIUXCsl
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COJEPKAHUE

KoMmereHun ux MHIUKATOPbI, (GOPMHUPYEMBIE B MPOIECCE OCBOCHUS 18
TV CITUTIITUHBI

[TokazaTenu, KpUTCPUH M KA OLICHUBAHUS WHIUKATOPOB JIOCTHKCHHS 18
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aTTeCTalHnH
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4.2.2 3ader c OLEHKOM 26
4.2.3 Dx3ameH 30
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1 KomnereHunu UX HHANKATOPBI, ¢opMHupyeMble B IpoLecce 0CBOCHHUS AN CIHIIIMHBI

[1K-4.

Crocoben

OCYIIECTBIIATh

pacuet

IoKa3aTeje

(YHKIMOHUPOBAHUS
TEXHOJIOTMYECKOTr0 00OpYyIOBaHUS M CHCTEM TEXHOJIOTHYECKOTO OO0OpYNOBaHUS OOBEKTOB
poeCCUOHATTLHON IeATEIbHOCTH.

Kon n ®opmupyemsie 3YH HaunmenoBanue
HalMEHOBaHUE OLICHOYHBIX CPEJCTB
WHAUKATOpa 3HAHUS YMEHUS HaBBIKH 5 g % w o
OCTHOKEHUS a § = % = g =
KOMIIETECHINH g E S
= E >
NJ-3.I1K-4 Ob6yuatommiic | OOyuatommiic | OGyqaromuiicss | 1. Otser | 1.3amura
JemoHcTpHpyeT | 4 JOJDKEH | 51 JIOJKEH | JI0JIKEH Ha KypCOBOH
yMEHHue 3HATh: YMETbh: BIIAJIETh: npakTuyec | paboThI.
OIpeneNsTh OCHOBHbIE IPOU3BO/IUTh | HABBIKAMU KOM 2. 3auer ¢
MOCIIEICTBHS THUIIBI pacyeT TOKOB | pacyeTa TOKOB | 3aHSATHH OLIEHKOM
aBapuitHOTO KOPOTKHX KOPOTKOTO KOPOTKOT'O 2.
(GYHKIMOHMPOBA | 3aMBIKAaHUH M | 3aMbIKaHHWs B | 3aMblkanus B | [IpoBepka
HUS ux AJIEKTPUUYECKH | DJEKTPUUYECKUX | KOHTPOJIb
TEXHOJIOTMYECKOT | IIOCIEACTBUSA, | X CETSIX, a | CeTsIX, a TaKkKe | HOl
0 000py/IOBaHUs | @ TaK¥Ke TaKxke YIAQpHOTO TOKa. | paboThI
OCHOBBI YAApHOIO (b1.B.11-H.1)
pacyeToB TOKA.
TOKOB (b1.B.11-
KOPOTKOTO Vv.1)
3aMBIKaHUS B
AIIEKTPUUYECKHU
X CeTsIX
(b1.B.11-3.1)

ITK-5. Crioco0eH ocylIecTBIATh BEJCHUE PEXUMOB pabOThl TEXHOJIOTMUYECKOTO

000py/I0BaHUS U CUCTEM TEXHOJIOIMUECKOT0 000py10BaHUSI 00BEKTOB MPOPECCHOHATBHON

JIeSITeIbHOCTH
Konu ®opmupyemsie 3YH HaumenoBanue
HauMEHOBaHUE OIICHOYHBIX CPEJCTB
WHJMKATOpa 3HAHUA YMEHHUS HaBBIKU 5 g |
TOCTHIKECHUS a § = % E § 5
KOMIIETEHIIUH 5 = & 8 =
H © E >
NJ1-6.11K-5 Obyyarommiic | O6yuatomuiic | O6ywatormmiicss | 1. Otser | 1.3amuTa
IToka3kiBaeT i JIOJIKEH | s JIOJDKEH | TOJKEH Ha KOHTPOJTb
yMEHUEe 3HATh! YMETB: BIAACTh: MpaKkTUyecC | HOU
YUUTHIBATH MPUYUHBI U VUUTHIBATh HaBBIKAMU KOM paboTHI.
B3aMMHOC MPOSIBICHUS B3aMMHOE yuera 3aHATHH 2.
BIIMSTHUE B3aMMHOTO BIIMSTHUE B3aMMHOTO 2. OK3aMeH.
AIIEKTPOOOOPYIO | BIUSHUS AIIEKTPOOOOPY | BIUSHUS [TpoBepka
BaHUS ANEKTPOOOOPY | TOBaHUS AJIEKTPOOOOPYA | KOHTPOJIb
JOBaHUA (b1.B.11- OBaHUA HOU
.(b1.B.11-3.2) | V.2) (b1.B.11-H.2) | pabGoTsr
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2 Iloka3aTen, KPpUTEPHUH U IIKAJIA OLleHUBAHUSA CHOPMHUPOBAHHOCTU KOMIIETEHIIM i

NA-3.11K-4
JleMOHCTpHUpYET YMEHHE ONPEEIIATh MOCISACTBHS aBapUHHOTO PYHKIIMOHUPOBAHUS
TEXHOJIOTHYECKOTro 000py10BaHuUs

[TokazaT Kpurepun u mkana oreHUBaHHS PE3yJIbTaTOB O0YYEHUS 10 JUCIUIIIHHE
enu
OLICHHBA
HUSA Henocrarounsiit JlocTaTouHbIi Cpennuit ypoBeHb Bricokuii ypoBeHb
(popmu YPOBEHB YPOBEHb
pyembie
3YH)
b1.B.11 | Obyuatomuiics He | OOyuaromuics OOyuarommiics ¢ OOyuarommiics ¢
-3.1 3HAeT OCHOBHBIE | €11a00 3HAeT HE3HAYUTEJIBHBIME | TpeOyeMoii
TUTIBI KOPOTKHUX OCHOBHBIE TUIIBI omuoKaMu 1 CTETIEHBIO TIOJTHOTHI
3aMBIKaHUH M UX | KOPOTKHX OTAETbHBIMU ¥ TOYHOCTH 3HAET
MOCTIC/ICTBHS, & 3aMBIKaHUN U UX npobenaMu 3HaeT OCHOBHBIE THIIBI
TaK)Xe OCHOBBI MOCJICICTBYS, a OCHOBHBIE TUIIBI KOPOTKHX
pacyeToB TOKOB TaKXe OCHOBBI KOPOTKHX 3aMBIKaHUN U X
KOPOTKOTO pacyeToB TOKOB 3aMBIKaHUH U UX HOCJIC/ICTBYS, &
3aMBIKaHHS B KOPOTKOTO MOCJIEICTBHS, a TaKKe OCHOBBI
ANEKTPUIECKUX 3aMBIKaHUs B TaK)Xe€ OCHOBBI pacyeToB TOKOB
ceTsax AIIEKTPHUECKUX pacyeToB TOKOB KOPOTKOT'O
ceTsx KOPOTKOTO 3aMBIKaHHS B
3aMBIKaHUS B AIIEKTPHUYECKUX
ANEKTPUUECKIX CceTsx
CeTsIX
b1.B.11 | Obyuaromuiics He | OOyuaromuiics OObyuaromuiics OObyuaromuiics
-V.1 | ymeer cabo ymeer yMeeT ¢ yMeeT MPOU3BOIUTh
MIPOU3BOJIUTH MIPOU3BOJIUTH HE3HAYUTEIFHBIMU | PacyeT TOKOB
pacyer TOKOB pacyer TOKOB omnoKamMu KOPOTKOT'O
KOPOTKOTO KOPOTKOTO MIPOU3BOIUTH 3aMBIKaHUS B
3aMBIKaHHS B 3aMbIKaHU B pacyer TOKOB AIIEKTPUUYECKUX
AIIEKTPHYECKUX AIEKTPHUECKUX KOPOTKOTO CeTsX, a TAKXKe
CeTAX, a TAKXKe CeTsX, a TaKXKe 3aMBbIKaHUS B yJIapHOTO TOKa
yIIapHOTO TOKa YIapHOTO TOKA AIIEKTPHUYECKUX
CeTsX, a TaKXKe
yJIapHOTO TOKA
b1.B.11 | OOyuatomuiics He | OOyuaromuiics OOyuatonmiics ¢ | OOyuaronmiics
-H.1 BJAJIEET cirabo BJIaJ€eT | HEOONBIINMHU CBOOOJHO BIAJEET
HaBBIKAMH HaBBIKAMH pacyeTa | 3aTpyJHCHUSIMHU HaBBIKAMU pacyera
pacuera TOKOB | TOKOB ~ KOPOTKOTO | BJIaJIe€T HABBIKAMU | TOKOB  KOPOTKOTO
KOPOTKOT'O 3aMBIKaHUS B | pacuera TOKOB | 3aMbIKaHHS B
3aMBIKaHUS B | DIIEKTPHUYECKUX KOPOTKOTO AIIEKTPHUYECKUX
IIEKTPUUECKUX CeTdx, a TaKKe | 3aMbIKaHUs B | CeTsAX, a TaKxke
CeTsAX, a TakKke | yIapHOTro TOKa. AIIEKTPHUYECKUX YIIapHOTO TOKA.
yJIApHOTO TOKa. ceTsaX, a  TaKxke
yIapHOTO TOKA.
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NJ-6.1TK-5
[Toka3pIBaeT yMEHHE YUUTHIBATh B3aMMHOE BIMSIHUE AJIEKTPOOOOPYIOBAHUS

[Tokazar Kpurepuu u mkaina olieHUBaHUS PE3yJIbTAaTOB 00YUYEHHUs 110 AUCHHUIIIIMHE
enu
OLICHHUBA
HUSA Henocrarounsiit JlocTaTouHbIi Cpennuit ypoBeHb Bricokuii ypoBeHb
(popmu YPOBEHB YPOBEHb
pyembie
3VH)
Bb1.B.11 | Obyuatomuiics He | OOyuaromuics OOyuarommiics ¢ OOyuarommiics ¢
-3.2 3HAeT NPUYUHBI U | cJ1abo 3HAeT HE3HAYUTENbHBIMH | TpeOyeMoi
MIPOSIBIICHUS MIPUYUHBI U OIMOKaMu U CTETIEHBIO TIOJTHOTHI
B3aHMHOT'O MIPOSIBIICHUS OTJIeTbHBIMU Y TOYHOCTH 3HAET
BITUSTHUS B3aMMHOTO BIIUSHUS | IPOOEIaMu 3HAET NPUYHHBI U
ANEKTPOOOOPYIOB | IEKTPOOOOPYAOBA | MPUYUHBI U MIPOSIBIICHUS
aHUs HUS MIPOSIBIICHUS B3aMIMHOT'O BIIUSTHUS
B3aMMHOT'0 BIUSHUS | 3JIEKTPOOOOPYI0Ba
ANIEKTPOOOOpyIOBa | HUS
HUS
b1.B.11 | OGyuatomuiics He | OOy4aromuiics Obyuaromuiics Obyuarommiics
-Y.2 | ymeer yuuThIBaTh | Ci1abo ymMeeT yMEeT ¢ YMEET YUUThIBATh
B3alMHOE YUUTHIBATh HE3HAYUTENbHBIMA | B3aUMHOE BIIUSHUE
BIIMSIHHE B3aMMHOE BJIIUSIHUE | OMIUOKaMHu 3IEKTPOOOOpyIOBa
ANEKTPOOOOPYIOB | NEKTPOOOOPYAOBA | YUUTHIBATH HUS
aHUs HUS B3aMMHOE BIIMSHUE
AIIEKTPOOOOPYI0Ba
HUS
b1.B.11 | Obyuaromuiics He | OOyuaromuiics OOyuaromuiics ¢ OObyuaromuiics
-H.2 | Bmageer cnabo Biajgeer HEOOJIBIIINMU CBOOOJTHO BIIajieeT
HaBBIKAMU y4eTa | HaBBIKAMHU ydeTa 3aTpyIHEHUSMH HaBBIKAMH y4eTa

B3aMMHOTO
BIIMAHUA
ANEKTPOOOOPYIOB
aHUus

B3aMHOTO BIUSHUS
3IEKTPOOOOpyI0Ba
HUS

BJIa/Ie€T HaBbIKAMU
y4era B3auMHOI'O
BIIMSTHUS
AIEKTPOOOOpYyIOBa
HUS

B3aMMHOT'O BIUSHUS
3IEKTPOOOOpyIOBa
HUS

3 TunoBble KOHTPOJbHBIC 3aJaHUA U (MJIM) MHbIE MATEPHUAJIbI, HE00X0AUMbIE
NJISl OEHKU 3HAHUIA, YMEHUI M HABBIKOB U (HJIM) ONBITA AeSATEJIbHOCTH,
XapaKTepU3yIIHUX 3Tanbl (OPMUPOBAHUS KOMIIETEHIIMH B NMpolecce 0CBOCHMS

YyeOHo-MeTonuuecKkne pa3paboTku umeroTcss Ha Kadenpe OIATII,

onolIi

o6ubmmoreke u Ha caiite ®I'BOY BO 0xH0-Ypanbckuit [AY:

B Hay4dHOH

1. Meroauueckne peKOMEHIAIMU ISl CaMOCTOSTENbHOW paboThl MO JAUCHUILIUHE
"[lepexomHple TPOIECCHI B DIEKTPUUYECKUX CeTAX" [DIEKTPOHHBIM pecypc|: HampaBieHHE
noarotoBku 13.03.02 DnekTposHepreTrka U aekTpoTexHuka. [poduns "DnextpocHabxenue".
®dopma 00yueHus - ouHas, 3aouyHas / coct. A. B. benos, 1O. I1. Uneun; IOxHO-Ypansckmii
I'AY, UuctutyT arponnkeHepun - YensOunck: FOxuo-Ypansckuit [AY, 2019 - 71 c. - Hoctyn
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13 JOKaBbHOM cetu: http://nb.sursau.ru:8080/localdocs/esh/47.pdf.

2. Pacdyer Toka Tpex¢a3zHOrO0 KOPOTKOTO 3aMBIKAHHS B JIIEKTPUUYECKHX CHCTEMax
HanpspbkeHueM Boimie 1000 B [DnekTpoHHBIH pecypc]: ydyeOHOe mocoOue uisi KypcOBOTO
IIpOEKTUpOBaHMs 1o aucuuiinHe «llepexoansle Ipouecchl B 3IEKTPUUYECKUX ceTsax" [
oOyvaronmuxcss 1Mo HampaBieHwtro noarotoBkd  13.03.02 —  DiekTposHepreTuka W
ANEKTPOTEXHUKA, Tpoduiab: DIeKTpocHaOXeHHe, a Takxke Mo HampasineHuto 35.03.06 —
Arpounxenepusi, npoduib: DiIeKTpocHadkeHue npeanpustuil. @opma oOydeHHs] — OUHAs U
3aounas]. / KOxuo-Ypansckuii 'AY, Uncturyr arpounkenepuu; coct.: A. B. benos u ap. -
Yensounck: HOxHO-Ypambckuit 'AY, 2020 - 105 c. - Jloctynm U3 JIOKaJIbHOW CETH:
http://nb.sursau.ru:8080/localdocs/esh/83.pdf.

3. Pacdyer TOKOB HECUMMETPHUYHBIX KOPOTKHX 3aMbIKAaHHH B AJIEKTPHUUYECKHX CHUCTEMaXx
HanpspkeHueM Bbimie 1000 B [DnekTpoHHBIN pecypc]: ydeOHOe mocoOue uisi KypcOBOTO
IIPOEKTUpOBaHMs MO aucuuiviMHe «llepexoqHple mpoueccsl B AJIEKTPUYECKUX ceTsax'" ais
oOyuaromuxcsi 1o HampaBieHutro mnoarotoBku 13.03.02 — DnekrtposHepreTuka
INMEKTPOTEXHUKA, TPOodUiab: DIeKTpocHaOXeHWe, a Takxke 1o HampasieHuto 35.03.06 —
ArpounxkeHnepusi, npoduib: DiIeKTpocHadkeHue npeanpustuii. @opma oOydeHHs] — OYHAs U
3aounas. / FOxuo-Ypansckuii 'AY, UactuTyT arponmmkenepun; coct.: A. B. benos u np. -
YensOunck: IOxno-Ypansckuit I'AY, 2020 - 103 c. - [octynm M3 JOKalbHOH ceTu:
http://nb.sursau.ru:8080/localdocs/esh/84.pdf.

4. Pacuer yCTOMYMBOCTH SJEKTPUUYECKUX CHCTEM [DIJIEKTPOHHBIM pecypc|: yueOHoe
nocobue Juis KypcoBOro NpoeKTHpoBaHus 1o aucuumiiuHe «llepexoanbie mnpoueccsl B
MEKTPUYECKUX ceTsx" g oOydarommxcs IO HampaBieHuio mnoaroroBku 13.03.02 —
DJNEeKTpOIHEepreTuka M JJIEKTPOTEXHUKA, Hpopmiib: DJEeKTpocHaOXeHHe, a Takke 110
Hanpasienuto 35.03.06 —ArpoumxkeHepusi, npoduiab: DIEKTpOCHAOKEHUE TMPEATPHITUN.
®opma oOyueHust — ouHast U 3aouHas. / FOxxHo-Ypansckuit 'AY, UHCTUTYT arpoMHXEHEPHH;
coct.: A. B. benos, 0. B. KopoBun - Yensounck: IOxno-Ypansckuit 'AY, 2020 - 169 c. -
Joctyn u3 nokansHO# cetu: http://nb.sursau.ru:8080/localdocs/esh/85.pdf.

4 MeTtoanuyecKHe MaTepHaJbl, ONpeaeJsonue Npoue1ypbl OeHUBAHUSA
3HAHUH, yMEeHHUIi, HABBIKOB U (MJIH) ONBITA JeATeJbHOCTH, XapaKTepHu3y I0LUX
chpopMHPOBAHHOCTH KOMIIETCHIH I

B naHHOM pasznene METOAUYECKHE MaTepHallbl, ONPEAEIAIONINE IPOLIEAYPbl OLICHUBAHUS
3HAaHWW, YMEHMH, HaBBIKOB M(WJIM) ONBITa JEATENbHOCTH, MO JucuuiuinHe «llepexonnbie
ITPOLIECCHI B AJIEKTPUUECKUX CETAX», IPUBEAECHBI IPUMEHUTENIBHO K KaXXA0MY U3 UCIIOJIB3YEMBIX
BUJIOB TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U IMIPOMEXKYTOUHOM aTTecTali 00yJarommxcs.

4.1 OueHo4yHble CPeACTBA MPH NMPOBeJIeHUHU TEKYIero KOHTPOJIS YCIIeBAeMOCTH B
npouecce NPaKTUYECKON NOATOTOBKH

4.1.1 Onpoc Ha NPAKTHYECKOM 3aHATHH

OTBeT Ha MPAKTHUYECKOM 3aHSITHH HWCIONB3yeTCs ISl OIEHKH KadecTBa OCBOCHUS
oOyuaroluMcsi OCHOBHOHM MpodeccnoHanbHOM 00pa30BaTeIbHON MPOrpamMMbl MO OTIEIbHBIM
BOIIPOCaM M TeMaM JIUCHUTUTMHBL. TeMbI U TIaHbl 3aHATHH (CM. METOpa3paboTKH 1. 3) 3apaHee
coobmatorcss  oOydarormumcsi. OTBET OIICHWUBAETCA OICHKOHW  «OTIUYHO», «XOPOIIIO»,
«YIOBIETBOPUTEIBHO» UITH «HEYTOBIETBOPUTEIHHOY.
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Ne O1leHOYHBIE CPEJCTBA Kon n HanMmeHoOBaHue
TumoBble KOHTpOJBbHBIC 3adaHus W (WIM) WHBIC WHMKATOPa KOMITIETCHITUU
MaTepuaibl, HeoOXOIuMble [UIsi OLEHKH 3HAHHM,

YMEHUM, HaBBIKOB M (WIM) OIbITAa ACATEIHHOCTH,
XapaKTepU3yIIUX CHOPMUPOBAHHOCTh KOMIETEHIIUN
B ITPOIIECCE OCBOCHUS TUCIUTIIHHBI
1 1.  Yro Takoe xopotkoe 3ambikanue (K3)? Bumsl N11-3.11K-4
K3? JleMOHCTpUpYET YMEHUE
2.  IlocnenctBus JercTBUS KOPOTKOT'O | OIPEIENSTh [OCIEICTBUS
3aMbIKaHus? aBapuIHOTO
3.Cnioco0b1 YMEHbIICHUS TOKa KOPOTKOTO | (DyHKIIMOHUPOBAHUS
3aMbIKaHUA? TEXHOJIOTMYECKOTO
000pyI0BaHUS

2 | L Kak BnusieT ycraHoBKa Ayroracsiueil KaTyLIK{ NA-6.11K-5
Ha €MKOCTHOH TOK 3aMbIkaHusi Ha 3emito B ceTsix 10 | [TokaspiBaeT ymeHue
kB? VYUTHIBATh B3aUMHOE BIIUSHUC
2. Pounb peakTopa B JIEKTPHUECKHUX CETSIX? ANEKTPOOOOPYIOBAHUS
3. C KakoW 1ENpl0 MPUMEHSIOT pacCIICTICHUE
00MOTOK TpaHchopmaTopa?

Kputepun ouenku orera (Tabn.) HOBOAATCA AO CBEACHHUS OOydYaIOIIMXCS B Hadale
3aHsaTUN. O1neHKa 00bABISETCs 00yJaroneMyCsi HEIOCPEICTBEHHO MTOCJIE OTBETA.

Hkana Kpurepun onennBanus

- 00yyaroIuiics TOJIHO YCBOWII YUeOHBIN MaTepua,

- TIOKa3blBa€T 3HAHME OCHOBHBIX TOHATUH TEMBbI, TPAMOTHO
MOJIb3YeTCsI TEPMHUHOJIOTHENH;

- TPOSIBJISIET YMEHUE aHAIM3UpPOBaTh U 00001aTh HH(POPMALIHIO,
HAaBBIKU CBSI3HOT'O OIMCAHMS SIBJICHUHN U NPOLIECCOB,;

- JIEMOHCTpUpYET YyMEHHE  u3jararb y4eOHBbIH Marepuan B

Ouenka 5 : .
OTIpe/IeIECHHOW JIOTHUECKOM MOCIeI0BaTEeIbHOCTH;
(oTHMYHO)
- TIOKa3blBaeT yMEHHE WIUIIOCTPUPOBATH  TEOPETUUYECKUE
TIOJIO’KEHUST KOHKPETHBIMU TTPUMEPaMU;
- JIEMOHCTpPUPYET CHOPMUPOBAHHOCTh M YCTOWYMBOCTH 3HAHU,
YMEHUN U HaBBIKOB;
- MOTYT OBITh JIOMYIICHBI OJHA—JIBE HETOYHOCTH INPH OCBEIICHUU
BTOPOCTETIEHHBIX BOMPOCOB.
OTBET YHOBJIETBOPSICT B OCHOBHOM TPEOOBAaHHSIM Ha OICHKY «5»,
Ornenka 4 HO TP 3TOM UMEET MECTO OJMH U3 HEIOCTATKOB:
(xopor1o) - B YCBOGHHMHM Y4YeOHOTOo Marepuana JOMYyIIeHbl HEeOOIbIIHE

Hp06eHLI, HC UCKA3UBIINC COACPIKAHUC OTBCTA;
- B pCIICHUU 3a1a4 JONMYIICHbI HE3HAYUTCIIbHBIC HCTOUYHOCTH.

- HENOJIHO WJIM HEIOCIEN0BaTEIbHO PACKPBITO COAEPKAHUE
Marepuana, HO IIOKa3aHO oOllee TOHMMaHUEe BOIpoca U
MIPOJAEMOHCTPUPOBAHBl YMEHUS, JOCTATOYHBIC Ui JAJIBHEUIIEro
YCBOEHHUS MaTepHana;

Onenka 3 - UMEJHCh 3aTPYIHEHHs WU JOMYIIEHbl OIIMOKHU B ONpe/eleHuI
(YOOBIETBOPUTENHHO) | MOHATHI, HCIOJIB30BAHUU TEPMHUHOJIOTUH, ONMUCAHUM SIBICHUH M
IIPOLIECCOB, UCIPABIICHHBIE TI0CJIE HABOASAIINX BOIIPOCOB;

- BBIABJIEHA HEIOCTaroyHas C(OPMHUPOBAHHOCTh 3HAHWUM, YMEHUN
Y HaBBIKOB, OOY4YaIOLIHIiCSd HE MOXKET IPUMEHHUTh TEOPUIO B HOBOM
CUTYalllH.

OI_ICHKa 2 - HC PACKPBITO OCHOBHOC COACPIKAHUC yqe6H0ro MaTrcepuaja,
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(HEYTOBJIIETBOPUTEITHHO)

- OOHapyXeHO HE3HAaHWE WM HEIMOHWMaHWe OOJbIIeH WIIH
Hanbosee BaKHON 4acTH y4eOHOro Marepuana;

- JIONyIIEHbl OMMOKKH B  ONPEACICHHM TMOHATUH, IPH
WCIIOJIb30BaHUH TEPMUHOJIOTHH, B OTIMCAHUH (PU3MYECKUX 3aKOHOB,
SIBIICHUI W TPOIECCOB, PEIICHUH 3a/1a4, KOTOPbIE HE UCIIPABIICHBI
M0CJIE HECKOJIbKUX HABOASIIMX BOIIPOCOB.

4.1.2 TecrupoBaHue

TeCTI/IpOBaHI/Ie HCIIOJIB3YCTCA OJId OLICHKHU Kade€CTBa OCBOCHMS O6y‘laI-OI_HI/IMCH OCHOBHOI

npodeccuOHaTbHON 00pa30BaTeNbHON IMPOrpaMMBbl 0 OTIENBHBIM TeMaM WIM pa3feiam

IUCLHUILINHEL.

Tect MMPEACTABIIACT co00lf KOMIIJIEKC CTaHAAPTU3UPOBAHHBIX 3aﬂaHHﬁ,

MO3BOJISIFOIIANA ~ YIPOCTUTh TPOLEAYPY H3MEPEHUsS 3HAHUM W yYMEHHH 0OydJaromuxcs.
OOyyaromuMcs BBIJAIOTCS TECTOBBIC 3a/laHus ¢ (GOPMYIUPOBKON BOIPOCOB U MPEATIOKEHUEM
BBIOpATh OJIUH MPABUIIBHBIA OTBET U3 HECKOJIBKUX BAPUAHTOB OTBETOB.

Ne

O11eHOYHBIE CpCaACTBa KOI[ 1 HAMMCHOBAHUC

MPOBOJHUKAMH, TO TAKOE KOPOTKOE 3aMbIKAHUE HA3bIBACTCS:
1) nByxda3HbIM,
2) oxaHodasHbIM,
3) nByx¢a3HBIM Ha 3eMJIIO,
4)  tpex(asHbIM.

2. Y napusiit K03pHUIIMEHT MOKET U3MEHSITh CBOE 3HAUCHUE
3HAUYEHMs B IIpelieax:

1) 0<K,<6
2) 1<Ky<2
3) 0<K;<1
4) 2<K,<3

3. Ilpu pacuere TOKOB KOPOTKOTO 3aMbIKAHHS B CETAX
Hanpspkenue 10 1000 B npuMeHstoT MeTox:

1) HEe3aBUCHUMBIX €UHMUII,

2) OTHOCUTENBHBIX €IMHHII;

3) ”MEeHOBAHHBIX eTUHMIL

4) 3akon OmMa.

4. Y napHbIM TOKOM KopoTkoro 3ambikanus (K3) Ha3biBaroT:

cocTasJsgoled Toka K3

Toka K3
4) 3HaUeHHUE TOKA, BEI3BAHHOTO Y1apOM MOJIHUU.

1) HanOOJIbIIEe 3HAYCHHUEC MEePUOIUYECKON
cocTabistomei Toka K3;
2) HanOOJIbIIEe 3HAYCHUS anepuoInYecKon

3) HauOoJibIllee MTHOBEHHOE 3HAYeHWe IOJIHOIO

TunoBsie KOHTPONBHBIE 3aAaHWsl W (WJIM) MHBIE MaTepUalbl, MHJIIKaTOpa
HEOOXOIMMBIE /ISl OIICHKU 3HAHWH, YMEHHH, HABBIKOB U (WJIN) KOMIIETEHINH
OTBITA JIESTENLHOCTH, XapaKTePU3YyIOUINX CcHOpMUPOBAHHOCTD
KOMITETCHIMH B IPOLIECCE OCBOCHHUS IUCIMIUINHBI

1 | 1. Eciiu nmpoBoguuk PE 3amkHyscst ¢ AByMs pa3HBIMU NA-3.11K-4

JleMOHCTpHpYET yMEeHHE
OIpeAEIATh NOCIEACTBUS
aBapUUHOTO
(YHKITMOHUPOBAHUS
TEXHOJOTHYECKOT0
000pyI0BaHUS
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5. Y napHblii TOK HacTynaet nocie Hayana K3 yepes:
1)0,1c;
2) 0,01 c;
3)0,2¢c;
4) 0,002 c.

6. ABTOMaTHUYECKHI perynarop Bo30yxaeHus (APB)
MpeHa3HAYEeH JIJIs

1) mommepskaHUs 3aJlaHHOTO HAMPSDKCHUS HA
BBOJIHBIX 32)KMMaX 3JICKTPOIIPUEMHHUKA,

2)  yBeIMYCHHS HAMPSUKEHHS Ha BBIBOJAX
reHepaTopa Mpy yBEIWYCHUH HATPY3KH U
YMEHBIICHUU HAIPSDKEHUS TP ©€ CHUKCHUU.

3) momep:KaHHUA 32aHHOTO HATIPSIKEHUSI HA
BBIBO/IaX IreHepaTopa

4)  moajep)KaHUSA YaCTOTHI TOKA IPU U3MEHEHUHN
Harpy3KH.

7. Cratudeckasi yCTOWYMBOCTb 3JIEKTPUUECKON CUCTEMBI — 3TO
CIOCOOHOCTH BO3BPAILATHCS K UCXOAHOMY PEXUMY HUIH
OIMM3KOMY K HEMY ITOCIIe

1)  cuJIBHOrO BO3MYIICHUS,

2) ¢aadoro BO3MYyIEHHS,

3)  KOpPOTKOIO 3aMbIKaHHUs

4)  oOpbIBa IICTIH.

8. Kakoii  BHI  KOPOTKOrO  3aMbIKaHHS  CUHTACTCS
CHMMETPHYHBIM?

1) onaHodasHoe,

2) 1aByxdasHoe,

3) TpexdasHoe,

4)  nByx(asHoe Ha 3EeMIIIO.

9. Ilpu KakMX yCIOBHSAX AONMYCKAETCS HE YUYUTHIBATh AKTHBHOE
compoTuBiieHre R 351eMeHTOoB 11enu mpH pacuete Toka K3:

I)ecmu R < X B 1,5 paza

2)eciu R> X B 2 paza

3) ecsim R < X B 3 paza

4)ecmu R = X,

rie X — MHIYKTUBHOE CONPOTHBIEHHE 3JIEMEHTa
LeMH.

10. M3 KakMx COCTABJSIFOIIMX COCTOMT TOK KOPOTKOIO
3aMbIKaHUA?

1) U3 TOCTOSIHHOM U TIEPHOTUIECKOM:

2) 13 MepHOANYECKOI M ANePHOTHIECKON;

3) U3 NOCTOSIHHOM U anepuoInYecKou

4) TOABKO U3 NEPUOTUIECKOI.
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1. JInHaMuuecKkas yCTOMYMBOCTD DJIEKTPUUECKON CUCTEMBI ATO
CIIOCOOHOCTH BO3BPAIIATHCS K UCXOAHOMY PEXHUMY HITH
OJIM3KOMY K HEMY IOCIIe

1) cuJIbHOTO BO3MYIIIEHMUSI,

2) cmaboro BO3MYIIEHHS,

3) mepexoYeHUs Harpy3KH,

4) OTKJIIOYCHHS HArpy3KH U MIOBTOPHOTO €€

BKJIFOUCHHUSI.

2. Kpurepuii tuHaMU4€CKON yCTOMUNBOCTH 3JIEKTPUUECKOMN
CUCTEMBI YCTaHABJIMBACT CIEAYIOLIEE COOTHOILIEHNUE MEXIY
IJIOIAABI0 YCKOPEHUS U IUIOIIAbI0 TOPMOKECHHUS:

1) I:yCK > FTOpM'

2) FyCK < FTopm-

3) chk = FTopm-

4) FyCK ~ FTOpM'

3. [ToronHoe conpoOTUBIIEHNUE BO3AYIIIHONW TUHUN HAIPSKECHUEM
Boitie 1000 B MOXHO ¢ ToCTaTOUHOM AJ1 MPAKTUYECKHUX
pacdeToB Toka K3 nmpuHSTH paBHBIM:

1) 0,35 Om/kMm,

2) 0,4 Om/xMm,

3) 0,5 Om/xmM,

4) 0,08 OM/kM.

4. Tns pacueta aByxdazHoro Toka K3 HeoOXxoquMMo cOCTaBUTh
CXEMBI 3aMEIICHUS:
1) npsimoii, 0OpaTHOM U HYJIEBON MOCIIE0BATEILHOCTH;
2) npsiIMOM U HYJEBOW MOCIIEA0BATENbHOCTH;
3) npsiMoii U 0OPaTHOI MOC/IeT0BATEILHOCTH;
4) TOJIbKO MPSIMOM MOCIIE0BATEIBHOCTH.

5. dns pacueta Tpexdaznoro Toka K3 He00X01MMO COCTaBUTh
CXEMBbI 3aMEIICHHUS:
1) mpsiMoit, 0OpaTHOM U HYJIEBOM MOCIIEI0BATEILHOCTH;
2) mpsIMOM U HYJIEBOU MOCIEA0BATEIHHOCTH;
3) mpsiMoit 1 0OOpaTHOM MOCJIEI0BATEILHOCTH;
4) TOJBLKO NPSIMOii MOCJIe10BATEILHOCTH.

6. J1ns1 cHUKEeHUs TOKa 0JHO()a3HOT0 KOPOTKOTO 3aMbIKaHUS B
JNEKTPUUYECKUX CUCTEMAX MPUMEHSIOT:

1) ycunenHoe 3azeMieHHE KaKJI0To U3
TpaHcGOpMaTOPOB B IBYXTpaHC(HOPMATOPHOU MOICTAHIUH;

2) pa33eMJIeHHE OIHOTO U3 TPaHC(OPMATOPOB B
ABYXTPAaHC(OPMATOPHOI NMOACTAHIIMY;

3) BKIIIOUEHHE Pa3psAHUKOB B IMUTAIOIIYIO CETh;

4) BKJIIOUEHHE OTPAaHUYUTENEH TepeHanpsKEHNUS.

7. JIns cCHUMKEHMS TOKA 3aMBIKAHMS Ha 3€MITIO B CETSIX C
M30JIMPOBAaHHON HEUTPAJIBIO IPUMEHSIOT:

1) KOPOTKO3aMBIKATENIN U OTACITUTEH;

2) pa3psIHUKY;

3) nyroracsinue KaTymkH,

Na-6.I1K-5
ITokaseiBacT yMeHuUE
YYUTBIBaTh B3aUMHOE

BIIUSIHHE
3JIEKTPOOOOPYOBAHUS
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3) orpaHUYUTENH TIePEHATPSKEHUH.

8. IIpenenbHO 1OMYCTUMBIM TOKOM 3aMbIKaHUS Ha 3EMJIIO B
CETSIX C M30JIMPOBAHHOM HeWTpaibto HanpspkeHueM 10 kB
CUNTAETCA:

1) 10 A;

2)20 A;

3)40 A;

3) 50 A.

9. Cucremoii ¢ 3ppeKTUBHO 3a3eMJICHHON HEUTPAIIbIO
CUMTAETCS TaKasi CUCTEMa, Y KOTOPOil KO UITHEHT
a¢ddexTuBHOCTH 3a3eMieHus Kz:

1)Kz >1,4;

2)Kz<1,4;

3) Kz =1.4;

3) Kz<28.

10. DnekTpuyeckasi CHCTeMa CUUTACTCS CTATUYECKHU
YCTOWYMBOM, €CJI Npou3BoHas dP/do:

1) 6oabire HYJIS;

2) MeHbIIIE HYIIS;

3) paBHa HYIIIO;

3) paBHa eAUHUIIEC.

[To pesynpTaTam TecTa OOydYaromIEeMyCsl BBICTABIISETCS OLEHKA «OTIUYHOY, «XOPOIIOY»,
«YZOBJICTBOPUTEIHLHO» UITH «HEYOBICTBOPUTEITHLHO.

Kputepun onienuBanus otseta (Tabi.) JOBOASTCS 0 CBEACHUS OOydaroluxcs A0 Havana
TeCTUpPOBaHUA. Pe3ynpTaT TeCTHpOBaHUS OOBIBISETCS OOYYArOMIEMYCS HEMOCPEACTBEHHO
IIOCIIE €TO CAAYM.

Mhcara (% npamtAwY oTsEToD
Onenka 5 (OTIMYHO) 80-100
Onenka 4 (xopoiio) 70-79
Orenka 3 (yI0BIETBOPUTENHHO) 50-69
Onenka 2 (HEYIOBIETBOPUTEIHHO) Menee 50

TecToBble 3a1aHMs, UCIIOIB3YIOIIKECS IS OLICHKHA KaueCTBAa IUCLHUILIMHBI C IIOMOIIbIO
nH(pOpMalMOHHBIX TexHosorui, mpuseaeHbl B PIIJ[: «10. MubopMannoHHbIE TEXHOIOTHH,
UCTOJb3yeMble TIPU OCYIIECTBIECHHH O00pa30BaTENBHOrO IMpolecca MO AUCHUIUIMHE, BKIIOYas
nepeyeHb MPOrpaMMHOr0 oOecnedyeHus W MHQOPMAIMOHHBIX CIpPaBOYHBIX cuctem» - My
TestX10.2.

4.1.3 KoHTtpoJsbHas padoTa

KontponbHast pabora siBisercss (opMoil OIEHKM KayecTBa OCBOEGHHS OOy4aromIUMCs
OCHOBHOI1 npodeccuoHaNbHON 00pa30BaTeIbHON MPOrpaMMBI 110 pa3jienaM JTUCHUIUIUHBI.
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ITo pe3ynbTaTaM NMpoBEPKU KOHTPOJIBHOW pabOTHI BBHICTABISETCS OILCHKA. B ToM ciryuae
ecii paboTa BBINOJIHEHA HE IOJIHOCTBIO, WM HEBEPHO INPOU3BEICHBI OTAEIbHBIC PAacyeTshl,
U3JI0KEHWE MaTepHaia MOBEPXHOCTHO, OTCYTCTBYIOT BBIBOJBI, HO paboTa cliaHa JOCPOYHO H
oOyyaromuiicss umeer BpeMs Ha e€ 1opaboTKy, TO OHA BO3BpAILAETCS aBTOPY Ha AOPabOTKY.
OOyuvarommiicss JODKEH TepeaenaTh paboTy € Y4eTOM 3aMeYaHuid W TPEJOCTaBHTH IS
IIPOBEPKH HOBBIM BapuaHT. [lomyckaercss pyKomucHOe ogopMiieHHE pPabOThl B OTAEIbHOMN
teTpaau. Pabota B TOTOBOM BHJE JOJDKHA OBITH MPENOCTaBICHA HA MPOBEPKY MPENoIaBaTeIto
HE MEHEE YeM 3a 2 HEZIeIH 10 Hadasla SK3aMEHAllMOHHOM CEeCCUM.

[IpenonaBaTens NpPOBEPSET KOHTPOJIBHYIO pPAaOOTy W BBHICTABISAET OLEHKY (Tali.).
KonTtposnbHas paboTa ¢ OLIEHKOH BO3BpAILAETCs CTYICHTY.

OOyuaromiuecs, He BBIIOJIHUBIINE KOHTPOJIbHBIE paObOTHI, HE OMYCKAIOTCS 10 Cauu
9K3aMEHa.

Hlxkana Kpurepuu oneHuBanus

Ouenka 5 KoHTtposnbHas paboTa BBIIIOJIHEHA B CPOK, B MOJHOM OObEME M Ha

(oTruHO) BBICOKOM ypoBHe. [lpu Hamucanuum pabOTBl  OOYyYarOLIUICS
MPOJICMOHCTPUPOBAI HABBIKM M yMeHHUs. Pabora BEITIOJHEHA
AKKypaTHO.

Onenka 4 KontponbHasi paboTa BBINOJIHEHAa, HO C HE3HAYUTEIHLHBIMU

(xoporio) 3ameuyaHusMu, OOyyarolmuics HEIOCTaTOYHO CaMOCTOSITENIEH H

MHUIIUMATHUBCH. Pacuetsl IIPOU3BCACHDBI C HC3HAYNTCIBbHBIMU
IOTPCIIHOCTAMMU. O(bOpMJ'ICHI/IC HMCCT HCOOCTAaTKHU.

Orenka 3 B xoHTponbHOII paboTe AOMyIIEHb MPOCYETHl W OMIMOKH, clabo
(YIOBICTBOPUTENBFHO) | POJEMOHCTPUPOBAHBI  HAaBBIKM  PabOTBI € TEOPETHYECKUMH
ncrouynukamu. Pabora oopmiiena HeOpeKHO.

Onenka 2 KonrtponpHast pabora He BBINOIHEHA, JUOO BBINOJIHEHA C TPYyObIMU
(HEeyIOBICTBOPHUTENBHO) | HAPYIICHUSIMH TPEOOBAHWM, HE BBIMOJHEHA IPAKTHYECKAs YacTh
paboTBhI.

4.2 Ilpouenypbl H OLCHOYHBbIE CPEACTBA AJIS NPOBEACHUSA NPOMEKYTOYHOM
aTTecTaluu

4.2.1 KypcoBas padora

KypcoBas pabora siBisercss NpoayKTOM, MOJy4aeMbIM B Pe3yjbTaTe CaMOCTOSTEIbHOIO
IUTAaHUPOBAHUS U BBIIIOJHEHUS YU€OHBIX U MCCIIEI0BaTeNbCKUX 3a1a4. OHa O3BOJISET OLECHUTD
3HAaHWA W YMEHHUS CTYJIEHTOB, IPUMEHEHHBIE K KOMIUIEKCHOMY pEIICHHIO KOHKPETHOU
MIPOM3BOJICTBEHHON 3a/1auH, a TakXe ypOBEHb C(HOPMHUPOBAHHOCTH AHAINTUYECKHX HABBIKOB
npu paboTe ¢ Hay4yHOH, CelHaIbHOl auTeparypoid, TunosbiMu npoektamu, 'OCT u npyrumu
uctoyHukamu. CHcTeMa KypCOBBIX pabOT HalpaBieHa Ha MOJATOTOBKY 0OydJaromierocs K
BBINOJIHEHUIO BHITYCKHOM KBaTM(HUKAIIMOHHON paboTHI.

3amaHue Ha KypcoBylO palOoOTy BbIgaeTcsi Ha OJaHKE 3a MOJIMUCHI0 PYKOBOJUTEIS.
Brinmonnenue KypcoBoil paboThl ompenensercss rpadgukoM ero ciadv U 3amuTsl. CoriacHo
«[TonoxeHno 0 KypcOBOM MPOEKTUPOBAHUU U BBIMYCKHOM KBaJlM(UKAIIMOHHOW padoTe»
o0Imuit 00beM TEKCTOBOM JTOKYMEHTALMU (B CTpaHMIIAX) B 3aBUCUMOCTU OT XapakTepa paboThl
JOJKEH HaxOJUThCS B mpenenax oT 25 mo 35 crpanun (0e3 yuyeTa MpUIIOKEHUM), a oOmuit
00beM 00s13aTeNIbHOM Ipaduueckoil JokyMeHTauu (B aucrax ¢popmara Al) B mpenenax — 2.

K 3amure momyckaeTcss 0Oy4aromuics, B TOJHOM OOBEME BBITIOJHHUBIIHN KYpPCOBYIO
paboTy B COOTBETCTBUU C MPEIBIBIIEMBIMU TPEOOBAHUSIMHU.

3amuTa KypcoBOil pabOThl MPOBOJIUTCS B COOTBETCTBUU CO CPOKaMH, YKa3aHHBIMU B
3aJJaHUM, BBIIAHHOM pyKoBoauTteneMm. Jlata, BpeMs, MeECTO 3alIUTHl OOBSBISIOTCS
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o0yJaromuMcsi pyKOBOJIUTENEM KypcOBOM paOOThl M JaHHas MHQPOpMaLus pa3MelaeTcs Ha
MH(POPMAITMOHHOM CTeHI€ Kadeaphl.

3amuTa 00y4JaromUMHUCs KyPCOBBIX Pa0OT BBIMOJIHACTCS Mepe] KOMUCCHEH, CO31aHHON IO
pacropsHKEHHIO 3aBelyroIero Kadeapoi M COCTOosIIEeH He MeHee, YeM M3 JIByX YelOBEK W3
gyrcaa NpogeccoOpCKO-TPenoaaBaTeNIbcKoro cocraBa Kadeapbl, OAHMM M3 KOTOPBIX, Kak
IIPABUJIO, SIBJIAETCS] PYKOBOAUTEINb KypCOBOI paboTBhI.

[Tepen HauanoOM 3aIUTHI KYPCOBBIX pabOT OJUH U3 YICHOB KOMUCCHHU JIMYHO MOJyYaeT B
cekpeTapuaTe JUpeKTopaTa BEJOMOCTb 3alUThl KypcOBOM paboThl, a OCIe OKOHYaHMS 3aLUThI
JIMYHO CAAET ee 00paTHO B CeKpeTapuaT qupekropata MHcTUTyTA.

YcTaHOBIIEHHE OYEPEIHOCTU 3allUThl KYPCOBBIX Pa0OT 00yYaroLIMMMCS MPOU3BOIUTCA
komuccueil. [lepen HavasoMm 3amuThl OOYYAIOIIMIACS JOJDKEH Pa3MEeCTUTh Mepel KOMHCCHEeH
rpaduyecKue JIMCTHI, MPEICTAaBUTh MOSICHUTENIBHYIO 3alIUCKY U Ha3BaTh CBOIO (paMuiuio, ums,
OTYECTBO, TPYIITY.

B mpouecce noknana oOydarouuiics JO/DKEH pacckaszaTh O LIENM M 337adax KypcoBOM
paboThI, TOHECTH OCHOBHOE €r0 COJEpKaHHe, MOKa3aTh Pe3yJbTaThl BBIIOJHEHHBIX PacyeToB,
rpadMuecKoil 4acTu M cAenIaTb OCHOBHBbIE BBIBOJBIL. IIpom0OIKHUTENBHOCTh JOKIAAa JOJDKHA
COCTaBJIATH S...7 MUHYT.

[Tocne 3aBepiieHus TOKJIaga WiEHbl KOMUCCUM U HPUCYTCTBYIOLIUE 3aJlal0T BOIPOCHI
oOyJaromemMycst o TeMe KypcoBod paboTel. OOmiee Bpemsi OTBETa JOJIKHO COCTaBJISATH HE
6omee 10 MuHyT.

Bo Bpemsi 3ammThl OOyYaromuiics mpu HEOOXOTUMOCTH MOXKET IOJB30BATHCS C
paspelIeHnss KOMUCCUU CIIPABOYHOM, HOPMATUBHOM U IPYTroil IUTEpaTypoil.

Ecmu  oOywarommiicss oOTKa3ajcsi OT 3allUThl  KypcoBOW pabOTBl B CBSI3U C
HEMOArOTOBJIEHHOCTBIO, TO B BEIOMOCTh 3aIUThl KYpCOBOM pabOThl €My BBICTABISETCS OLEHKA
«HEYJOBIICTBOPUTEIHHO.

Hapymenre IuCHMIIIMHBI, UCHOIb30BaHHE OOYYarOIIMMUCS MOOWJIBHBIX Tene(OoHOB,
KOMMYHHUKATOPOB, IUIAHIIETHBIX KOMITBIOTEPOB, HOYTOYKOB M JPYIHX BHJIOB JIMYHON
KOMMYHHUKAI[MOHHOW M KOMITBIOTEPHOM TEXHUKHM BO BpeMs 3aIllUThl KypCOBOH pabOThI
3ampemnieHo. B chnydae HapymieHuss 3TOro TpeOOBaHUS KOMHCCHS 00si3aHa  yAaJIUTh
o0yyJaromerocsi U3 ayIuTOPHUH U MPOCTABUTh €My B BEJOMOCTb 3aIlIUThl KYpCOBOT'O IMPOEKTa
(paboThI) OLICHKY «HEYIOBJIETBOPUTEIHLHO.

O1neHkH OOBABIAIOTCS B JIEHb 3allUTHl KYPCOBBIX paOOT U BBICTABIIAIOTCSA B BEIOMOCTb
3alIUTHl KYpPCOBOM pabOThI, HA TUTYIBHBIX JICTAX MOSCHUTEIHHOM 3aITUCKH KYPCOBBIX paboOT U
MOJIMUCHIBAIOTCS wWieHaMH Komuccuu. [losicHuTenbHas 3ammMcka W rpaduyeckuii matepuan
C/Ial0TCSI KOMUCCHUU.

[IpenoaBaTeny HeCyT MNEPCOHAIBHYIO aJMHUHHMCTPATUBHYIO OTBETCTBEHHOCTh 32
CBOEBPEMEHHOCTh ¥ TOUHOCTh BHECEHUS 3aIMCEH B BEIOMOCTD 3aIIUTHI KYPCOBOM pabOTHI.

OOyuaromnyecss MMEIOT IpaBO Ha Iepecaady HEYIOBIETBOPUTENIBHBIX Ppe3yJIbTaToB
3alUThl KypcOBOM pabOTHI.

WHBanapl ¥ JUIa C OrpaHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS MOTYT 3alllUINATh
KypCOBYIO pabOTy B CPOKH, YCTAaHOBJICHHBIC WHANBUIYAIBHBIM YI€OHBIM TUIaHOM. HBamUab! 1
JUIIAa C OrPaHMYEHHBIMH BO3MOXHOCTSIMH 3/I0pPOBbSl, MMEIOUIME HApYyIIEHUs OIMOpPHO-
JIBUTATENILHOTO armapara, JOMYCKAaloTCs Ha 3allUTy KYpPCOBOW pPa0OTBI B COMPOBOXKICHUH
ACCHCTEHTOB-COMPOBOXK/IAIOIIHX.

KypcoBast paboTa BBITIOTHSETCS B COOTBETCTBUH C KaJICHAAPHBIM TPaQUKOM, KOTOPBIH
COCTABIISICTCSI €KETOJIHO C YUETOM KaJleHJapHOro yuyeOHoro rpaduka YHUBepcUTETa U DTarnaMu
BBITIOJTHEHUS KYPCOBOM pabOThI (CM. HUXKE).

Hlkana 1 KpUTEPUH OLEHUBAHUS 3aIIUTHI KypCOBOM pabOTHI MPECTABIIEHBI B TAOIHUIIE.

IIkaJua Kpurepun oueHnBanus
Onenka 5 ConeprxaHue KypcoBoil pabOThI HOJTHOCTHIO COOTBETCTBYET 33JaHUIO.
(oTamuHO) IlosicHuTENIbHAS 3aIIMCKA UMEET JIOTUYHOE, MOCIEI0BATEIIBHOE
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M3JI0)KEHHE MaTepuasa ¢ COOTBETCTBYIOMINMHE BBIBOAAMH U
000CHOBaHHBIMHU TOJIOXKEeHUAMU. [IpH 3amure paboTel 00yyaromuncs
MPaBIWIIBHO M YBEPEHHO OTBEYAET HA BOIIPOCH KOMHCCHUH,
JIEMOHCTPHUPYET INIyOOKOE 3HaHUE TEOPETHUECKOTO MaTepHana,
CII0COOEH apryMeHTHPOBATh COOCTBEHHBIC YTBEP)KJICHUS M BBIBOJIBL.

Ouenka 4
(xoporio)

Coneprxanue KypcoBOi paOOThI HOJTHOCTHIO COOTBETCTBYET 33JaHHIO.
[losicHuTENBHASA 3aLIMCKA UMEET IPAMOTHO U3JI0KEHHYIO
TEOPETUUECKYIO IJIaBy. BOJBIIMHCTBO BBIBOJIOB U NPEAJIOKEHUN
apryMeHTHpOBaHO. MIMeroTcs 0/iHa-/1Be HECYNIECTBEHHbIE OLITUOKHU B
HCII0JIb30BAHUU TEPMUHOB, B IOCTPOEHHBIX IUarpaMMax, CXeMax 1
T.4. [Ipu 3amuTe paboThl 00yJaromuiics MpaBUIbHO U YBEPEHHO
OTBEYAET HAa OOJIBIIMHCTBO BOIPOCOB KOMUCCUH, IEMOHCTPUPYET
Xopollee 3HaHUe TEOPETUYECKOro MaTepuana, Ho He Bcerja crnocodeH
apryMEHTHPOBATh COOCTBEHHBIE YTBEPKACHUS U BBIBOJBL. [Ipn
HABOJISIIIIMX BOIIPOCax 00yJaromuiics UCIIpaBIIsIeT OMNUOKH B OTBETE.

Onenka 3
(y1OBIETBOPHUTEIHHO)

Coneprxanue KypcoBoil pabOThl YACTUYHO HE COOTBETCTBYET
3aganuto. [loscHUTEbHAS 3aMMCKa COACPIKUT TEOPETHUECKYIO IIIaBY,
0asupyeTcsi Ha MPAKTUICCKOM MaTeprae, HO UMEeT ITOBEPXHOCTHBIN
aHaJn3, B HEH MPOCMATPUBACTCS HEMOCIIECA0BATEIbHOCTD H3JI0KECHUS
MaTepuaa, MpeaCcTaBIeHbl HEIOCTATOYHO 0OOCHOBAHHBIC
nosioxkenust. [1pu 3ammre paboThl 00y4arOUIHIICS IPOSBIISIECT
HEYBEPEHHOCTD, TIOKA3bIBACT CJIa00e 3HAHUE BOTIPOCOB TEMBI, HE
BCET/Ia IAeT MCUEPIIBIBAIOIINE, ApTYMEHTUPOBAHHbBIE OTBETHI HA
3aJJaHHBIE BOIPOCHI.

Onenka 2
(HEY/IOBIICTBOPUTEIHHO)

ConeprkaHue KypcoBOW pabOThI YACTHYHO HE COOTBETCTBYET
3aganuio. [loscHuTenpHAs 3aMyucKa He UMEET aHalln3a, HE OTBEYaeT
TpeOOBaHUSIM, U3JIOKEHHBIM B METOJAMYECKUX PEKOMEHIAITHSIX
kadenpsl. B paboTe HET BEIBOJOB MO0 OHU HOCST JCKIapaTUBHBIN
xapakrep. [Ipu 3ammre odydarmuics JeMOHCTPUPYET ciiadoe
MMOHMMAaHHE MTPEICTABIICHHOTO MaTepraa, 3aTPyIHAETCS C OTBETaAMH
Ha TIOCTaBJICHHBIE BOMPOCHI, IOMYCKAET CYNIECTBEHHBIE OIUOKH.

IIpumepHasi TeMaTHKa KypcoBOH pPadoThI

Tema kypcoBoil paboThl «Pacuer TOKOB KOPOTKOTO 3aMbIKaHUs». BapuaHTsl 3a1aHuil u
METOAMYECKUE YKa3aHUS 110 BBIIOJHEHHIO KYpCOBOH pabOThl MpEACTaBIEHbI B Y4eOHO-
METOJIMYECKUX pa3paboTkax, pasaen S muteparypa [1], [2] u [3].

Jlisi BBINOJIHEHUSI PacdyeToB M TIpadUKOB PEKOMEHAYETCs HCIOJIb30BaTh MPOrpaMMmy

«Mathcady.

Jlns mpoBepkHM pacueTa TOKOB KOpPOTKOro 3amblkaHus Ha [IOBM pexkomeHnnyercs
ucroik30Bath nmporpammy «kENERGO».

JTanbl BbINOJHEHUS KYPCOBO#i padoThI

Conep:xanue pa3jena Vka3bpIBaroTCs KOO U
HAaMMEHOBAHUE UHIMKATOPA
KOMIIETCHITUHN
Pa3pmen 1. PACYHET PEXMMA TPEX®A3HOI'O nJ1-3.11K-4
KOPOTKOI'O 3AMBIKAHUA JleMoHCTpUpYET yMEHHE
B 3amaHHBIX BapMaHTOM TOYKAX KOPOTKOTO 3aMBIKAHUS | OIPEAEIISITH MOCIEACTBUS
HE00XO0aUMO paccuuTarb JIEUCTBYIOIINE 3HAYEHUS | aBapUHHOIO
NEPUOANYECKON M anmepHOANYEeCKOW COCTABJISIONIMX TOKa | GYHKIIMOHUPOBAHUS
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KOPOTKOTO 3aMblKaHus Uit MoMeHTOB BpemeHu 0, 0,2 ¢, | TEXHOJIOTHYECKOro
yAapHBIN TOK KOPOTKOTO 3aMbIKAHHUSI. o0opynoBaHuUs
Jlnst mpoBepKH MPaBHIIBHOCTH pacueTa CiIeayeT B 3aIaHHBIX
BAPUAHTOM TOUYKaX KOPOTKOTO 3aMbIKaHUSI PACCUUTATh Ha
[I9BM peiicTByrommME 3Ha4€HUS MEPUOIUYECKOM
COCTAaBJISIIOLIEH TOKA KOPOTKOTO 3aMbIKAHUS JIJI1 HAYAJIbHOTO
MOMEHTa BpEMEHU

Paznen 2. PACYET HECUMMETPUYHOI'O na-3.11K-4
KOPOTKOI'O 3AMBIKAHM A JleMoHCTpUpyeT yMEHHE

B Touke KOpOTKOTO 3aMbIKaHHUS Ha CTOPOHE OOMOTKHU C | ONMPENEsATh MOCIEICTBUS
Oojyiee BBICOKMM HAINpSOKEHHEM paccuuTaTh JIEHCTBYIOIIKE | aBapUUHOTO
3HAUEHUS MEPUOJUYCCKON U alepHOJUIEeCKON COCTABISIOMUX | (DYHKITMOHUPOBAHUS
TOKa OJHO(A3HOTO KOPOTKOTO 3aMbIKAHUS [UII MOMEHTOB | TEXHOJIOTHUYECKOTO
Bpemenu 0, 0,2 ¢, yaapHbIi TOK KOPOTKOTO 3aMbIKaHUSI. obopynoBaHus

B To#l xe TOouke paccuuTaTh JECUCTBYIOLIECEC 3HAUYCHUE
MIEPHOANYECKON COCTABJISIONICH TOKa JayX(a3HOTO KOPOTKOTO
3aMbIKaHUS B HAYaJbHBI MOMEHT BPEMEHH.

[TpoBeputh pacueTs no 1. 2.1; 2.2 na [I9BM.

OxkoHYaTeIbHbIC 3HAYCHHs paCCUMTAaHHBIX TOKOB K3, nx
COCTABJISIIOLIMX U BCE 3aBUCHUMOCTHU, MPEJICTABIISIEMbIE B BHUJIC
rpaduKoB, TOMKHBI OBITH B MUMEHOBAHHBIX €IMHHIIAX.

4.2.2 3auet/AndpdepeHunpoBaHHbIii 3a4eT

3auer sBisieTcs (QOPMOM OIEHKM KauecTBAa OCBOEHHUS OOydYalomIMMCS OCHOBHOM
npodecCHOHATBFHON 00pa30BaTeIbHOM MPOTrPAMMBI IO Pa3/ieiaM JUCIUTLUINHBL

ITo pe3ynbraTtam 3auera oOyyaromieMycs BBICTABISIETCS OLEHKA «3auTeHO» W «HE
3a4TEHOY; OIICHKA «OTIINYHOY, «XOPOILIO», «yZIOBJIETBOPUTEIHHO» WIH
«HEYJOBJIETBOPUTEIBHO» B cilyyae T (HepeHIUpOBAaHHOTO 3a4eTa.

3ayer MPOBOAWUTCS TO OKOHYAHWW YTEHHS JIEKIIMH ¥ BBIIOJHEHUS J1a00PaTOPHBIX
(mpakTHuUecKuX) 3aHATUH. 3adeT NpPUHMMAETCS  NpenojaBaTelsiMH, MPOBOAMBIINMHU
nabopaTtopHble (IPAKTUYECKUE) 3aHATHS, WIM YUTAIOLIMMU JIEKIUU 10 JTaHHOW AucuuiuiuHe. B
cllyyae OTCYTCTBHMSI BEIYyLIEro NpenojaBaTelss 3adeT MPUHUMAeTCs IperojiaBaTesnieMm,
Ha3HA4YCHHBIM pacropspDkeHueM 3aBenytomiero kadeapod. C  paspelieHus 3aBEAYIOIIETO
kadenpoil Ha 3aueTe MOXKET MPHUCYTCTBOBATh IpENoAaBaTeNb KadeIpbl, MPUBICUCHHBIN 1
MIOMOLIY B IpUEME 3a4eTa.

[IpucyrcTBHEe Ha 3aueTe mpernojaBaTtenell ¢ Apyrux kadenp 06e3 COOTBETCTBYIOIIETO
PacCoOpsKEHHsST PEeKTOpa, MPOPEeKTopa MO y4yeOHOM, BOCIHUTATENBHON paboTe W MOJIOACKHOU
MOJTUTHUKE, 3aMECTUTEIIS AUPEKTOPA HHCTUTYTA IO y4eOHOM paboTe He JOoITycKaeTcs.

®dopma mpoBesieHUs 3a4eTa - YCTHBIM OMpOC MO OujieTaMm OmpenenstoTcs kadpeapoil u
JIOBOJIATCS J10 CBEJICHUs 00yUaroIIUXCsl B Ha4aie CeMecTpa.

Jlyiga mpoBeeHus 3a4eTa BeAyIIUid mpenojaBaTesb HakaHyHe MOJydaeT B CeKperapuare
JMPEKTOpaTa 3aueTHO-3K3aMEHAIMOHHYIO BEJIOMOCTb, KOTOpas BO3BpAIAaeTCs B CEKpeTapuar
JUpEKTOpaTa IOCje OKOHYAHUS MEpONpUATUS B JEHb IPOBEICHHUS 3aueTa WM YTPOM
CJIEYIOILETO JHS.

Bo Bpems 3auera oOyuaromuecss MOTYT MOJb30BaThCS C pPa3pelICHUS BeIyLIErO
IperojiaBaTeNsi CIpPaBOYHOW UM HOPMATHBHOM JUTEpaTypoil, APYrUMH TOCOOMSIMHU U
TEXHUYECKHMU CPEACTBAMHU.

Bpemst moaroToBkM OTBeTa B yCTHOU (hopMe NMpH cAaye 3aueTa JOHKHO COCTaBISTh He
MeHee 20 MUHYT (110 KeJIaHHUI0 00yYaroIIerocsi OTBET MOXET ObITh JOCPOUHBIM). Bpems oTBeTa
- He 6onee 10 MuUHYT.
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Hpeno;[aBaTeJno npeaoCTaBIACTCA TIpPaBO 3adaBaTb 06y‘-IaIOH_II/IMCH JOIIOJIHUTCIIbHBIC
BOIIPOCHI B PaMKax MPOrpaMMbl TUCHMILIAHBIL.

[TonoxuTenpHas OLEHKA, BHECEHHAas B 3a4€THO-DK3aMECHAIMOHHYIO BEIOMOCTb,
SBJICTCS PE3YIBTATOM YCIIEUTHOTO YCBOCHUS yueOHOro MaTepHara.

Pe3ynbprar 3auera B 3a4€THO-3K3aMEHALMOHHYK) BEIOMOCTH BBICTABISETCS B JCHb
npoBeAeHUss  3adera. [lpenonmaBatenn  HECYT MEpPCOHAIbHYK)  OTBETCTBEHHOCTh  3a
CBOCBPCMCHHOCTb U TOYHOCTH BHCCCHUA 3amnmnceu o pe3yibTarax HpOMe)ICYTOqHOﬁ aTTeCTalluu B
3a4€THO-IK3aMEHAIMOHHYIO BEJOMOCTb.

Ecnu oOy4aromuiicst SBUJICS HA 3a4€T M OTKA3QJICS OT MIPOXOXKICHHSI aTTECTAIIMH B CBSI3U
C HENOJArOTOBJICHHOCTBIO, TO B 3aY€THO-3K3aMEHALIMOHHYIO BEIOMOCTb €My BBICTaBISAETCA
OLICHKA «HEYJIOBJIIETBOPUTEIBHO» HIIH «HE 3aYTEHO.

HesaBka Ha 3auer oTMedaeTcss B 3a4€THO-3K3aMEHALIMOHHOM BEIOMOCTH CIIOBAMH «HE
SABUIICS.

Hapymienne  aucuuriuHel, CIIUCBIBaHUE, HCII0JIb30BaHUE oOy4aromuMucs
HEpa3pelIeHHBIX MEeYaTHBIX M  PYKONHCHBIX  MaTepHalioB, MOOWIBHBIX  Tele()OHOB,
KOMMYHHKATOPOB, IUIAHIIETHBIX KOMIIBIOTEPOB, HOYTOYKOB M JAPYTUX BHUJOB JIMYHOU
KOMMYHUKAllMOHHOW M KOMIIBIOTEPHOM TEXHHKM BO BpeMs 3adeTa 3amnpeiieHo. B cioydae
HapyILIeHUs STOro TpeOOBaHUs MpenoAaBaTenb 00sA3aH yAaTUTh 00y4YaloIErocs: U3 ayJuTopuu
" NPOCTAaBUTh €EMY B BEAOMOCTH OLCHKY «HCYAOBJIICTBOPUTCIILHO» UJIU «HE 3a4TCHO».

OOyuaromyMcs, HE CHaBIIMM 3a4eT B YCTAHOBJIEHHBIE CPOKHM I10 YBaKUTEJIbHOMN
IpUYMHE, WHIUBUIYyaJbHbIE CPOKM TPOBEJICHHs 3adeTa ONpPEIENSIOTCS 3aMecTUTeNleM
JUPEKTOpa UHCTUTYTA M0 yueOHOU padoTe.

OOyuaronyecsi, UMEIOINE aKaIEeMUYECKYI0 3al0JDKEHHOCTh, CHAIOT 3a4eT B CPOKH,
onpezensieMple YHuBepcureroM. MHdopmanus o IMKBUIAIMM 3a/10JDKEHHOCTH OTMEYaeTcs B
9K3aMEHAIIMOHHOM JIUCTE.

JlonmyckaeTcsl ¢ paspelleHUs] 3aMEeCTHTENs JUPEKTOpa MHCTUTYyTa 10 y4eOHOW pabote
JIOCPOYHas clladya 3a4eTa C 3alUChI0 PE3yIbTaTOB B YK3aMEHALIMOHHBIN JIUCT.

WHBanuap! ¥ Mia ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3/J0POBBSI MOTYT CaBaTh 3a4€ThI
B CpPOKH, YCTaHOBJEHHbIE HWHAWBUAYAJIbHBIM Y4eOHBIM IUIAHOM. WMHBanmuael M JHLIa C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0pPOBbSI, UMEIOIINE HAPYIIEHUS OMOPHO-BUIATEIHLHOTO
anmnapara, JOINYCKAalOTCi Ha aTTECTAllUOHHBIE WCIBITAHHUS B COIPOBOXIEHUU ACCHUCTEHTOB-
COIIPOBOKIAIOIIUX.

[Iponentypa npoBeaeHus MPOMEXYTOYHOM aTTECTalUU AJIs OCOOBIX CIIyyaeB M3JI0KEHA B
«[lonoxeHnn O TEKyIIeM KOHTpOJIE YCHEBAEMOCTH M IPOMEXKYTOUHOH aTTecTaluu
obyuaromuxcs mo OIIOII 6akanaBpuara, cienuanutera u Mmaructpatyps» ®@I'bOY BO IOxHo-
VYpansckuii ['AY.

Ne O1neHouHbIE CPEACTBa Konx n HanmeHoBaHue
Tunosble KOHTPOJBHBIE 3aJaHMsl W (WIM) HWHBIE MaTepHalbl, MHJUKaTOpa
HEOoOXOIUMBbIE JI1 OLICHKM 3HAHUM, YMEHHI, HaBBIKOB M (WJIH) KOMIIETEHIUU

ONbITa  ACATCIBHOCTH, XapPaKTCPUIYHOIIUX C(I)OpMHpOBaHHOCTL
KOMHeTeHHI/Iﬁ B IpOoHeCCC OCBOCHUA NUCIUITIIINMHBI

1. 1. Pomp poccHiiCKMX YYEHBIX B Ppa3BUTHH TEOPHUH Na-3.11K-4
nepexoaHbIx mnpoueccoB. KopoTkoe 3aMbikanue. Buabl KOpoTKux JlemoHCcTpUpyeT
3amblkaHui. [lociaencTBuss KOpOTKHMX 3aMblkaHWid. Ha3zHaueHue | yMeHMe OIpenensaTh
pacueToB TOKOB KOPOTKHX 3aMbIKaHHM. MIOCJIEACTBUS

2. Cxembl 3aMelieHWss W  pacdyeT  CONPOTHBICHUH aBApUITHOTO
JByXOOMOTOYHBIX M  TPEXOOMOTOUYHBIX TpaHCHOPMATOPOB U | (PYHKIIMOHUPOBAHMS
aBTOTpaHC(HOPMATOPOB. TEXHOJIOTHYECKOTO

3. Cxembl 3aMelIeHUs U PACUYET CONPOTUBICHUN JIMHUU 000pyI0BaHUs
3JIEKTpONEepeIadHm.

4. OcHOBHbIE [OMYIICHMS, NPUHUMAEMBbIe MPU pacyeTax N-6.11K-5
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TOKOB KOPOTKOT'O 3aMbIKaHHSI.

5. Cucrema  oTHOCHUTENbHBIX  eAUHUL.  (OCHOBHBIC
COOTHOILIEHHUS.

6. IlpuBeneHne mapamMeTpoB CXEMbl K OCHOBHOW CTYIEHH
Hanpspkenus. [lkana cpelHUX HOMUHATBHBIX HAIPSHKEHUM.

7. IlpeoOpazoBanue cxem 3amewieHus. OCHOBHbIE
BBIpXXECHHUS, IPUMEHSIEMbIE JIs1 IPeoOpa3oBaHusl.

8. OOmiee mpejacTaBiIeHUE O XapakTepe TOKa KOPOTKOTO
3aMBbIKaHUSI. [eticTBytoiee 3HAYEHHE MIEPUOIUYECKON
cocrasistoueil Toka K3.

9. Anepumonnueckas coctapistomas Toka K3. IloctosaHas
BpPEMEHU arepuoanueckoi cocrasistomiei Toka K3. Y gapuslii TOK.

10. ITopsamok pacuera Toka Tpexdasznoro K3.

11. Beipaxxenusa st onpenenenus 9JC v conpoTUBIEHUS
9JIEMEHTOB pacyeTHOM cxembl (TFeHepaTopoB, TpaHC(HOPMATOPOB,
JIDII u 1.1.) 1 npuBeieHUs UX K 0A3UCHBIM YCIIOBUSIM.

12. Pacuer HayanbHOrO  ACHCTBYIOUIETO  3HAYCHHUS
NEPUOANYECKON COCTABIISIIOIIEH TOKA KOPOTKOTO 3aMbIKAHHUS.

13. Pacuer pacnpenenenust Toka Tpexdasnoro K3 1o
XapaKTepHBIM BETBSIM CXeMbI (MIOKa3aTh HA IIpUMeEpe).

14. Pacuer anepuoAMYECKON  COCTABIIIOIIEH  TOKa
tpexdaznoro K3 B mnpousBoibHBII MOMEHT BpeMeHH. Pacuer
yZ1apHOIO TOKa.

15. Pacuer JeHCTByIOIIErO 3HAYEHHUS MEPUOTUUYECKON
COCTaBJISIIOLIEH TOKAa KOPOTKOI'O 3aMbIKaHUS B IPOU3BOJIBHBIN
MOMEHT BpeMeHH. MeTOo/1 TUTIOBBIX KPUBBIX.

16. Meron CHMMETPUYHBIX COCTaBISIOMMX. [10BOPOTHBII
MHOKHUTENb. [I[puMEHeHre TOBOPOTHOTO MHOKUTEIIS.

17. OpnodazHoe kopoTtkoe 3amblkaHue. (OCHOBHBIE
COOTHOILIEHUS. BexkTopHas nuarpamma.

18. JIByx¢azHoe kopoTkoe 3ambikaHue. (OCHOBHEIC
COOTHOLIEHUS. BexkTtopHas nuarpamma.

19. lisyxda3Hoe KOpoTKOe 3aMbIKaHUe Ha 3eMirt0. OCHOBHBIE
COoOoTHOLIEHUS. BexkTropHas auarpamma.

20. [TpaBuio SKBHBAJIEHTHOCTHU npsiMOi
NIOCIIEOBATENbHOCTH.  BpIpakeHuss  Aad  JONOJIHMUTEIBHOTO
COMPOTUBIIEHUSI M KO3(PPUIMEHTa B3aUMOCBS3H IPH Pa3IUYHBIX
Bunax K3.

21. TTapameTpsl AIEMEHTOB JEKTPUIECKON CXEMBI IS CXEM
3aMeIlEeHNUs HyJIEBOU MTOCIIEJ0BATEIbHOCTH.

22. Cxema 3aMelICHHS TPSAMOW TOCIEIOBAaTSIBHOCTH. EE
OTJIMYHUE OT CXEMbI 3aMelIeHus Jis pacuera Tpexgasznoro K3.

23. Cxema 3amemieHus oOpaTHOHM MocienoBaTeIbHOCTH. EE
OTJIMYME OT CXEMBI 3aMEIEHUS NPSIMOH MOCIEI0BATENIBHOCTH.

24. Cxema 3aMellleHUs HYJICBOW IOCIIeI0BaTeIbHOCTH. EE
OTJIMYME OT CXEMBI 3aMEILLIEHUS PSAMOM MOCIE0BATEIBHOCTH.

25. [Toctpoenue CXEMBI 3aMelIeHUA HYJIEBOU
MOCJIEI0BATEIbHOCTH  JIByXOOMOTOYHOrOo  TpaHcdopmaropa B
3aBHCHUMOCTH OT CXE€M COEJIMHEHHS ero oOMOTOK. MHeMOHHYecKast
cxema JUIsl IByX0OMOTOYHOTO TpaHcopmaropa.

26. [TocTpoenue CXEMBI 3aMeEIECHN HYJICBOU
MOCJIEI0BATEIbHOCTH  TPEXOOMOTOYHOrO  TpaHcopmaropa B
3aBHCHMOCTH OT CXE€M COEJIMHEHHs ero oOMOTOK. MHeMOoHHYecKast

[Toka3bIBaeT ymeHue
YUYUTBIBATH B3AMUMHOC
BIIMSIHUE
3IIEKTPOOOOPYI0BAHU
s
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3aMBIKAHUH.

35.

KaTYyHICK.

cxema JUI TPeX0OMOTOYHOTO TpaHchopmaropa.
27. Tlopsamok pacueTa TOKOB HECUMMETPUYHBIX KOPOTKUX

28. OcobOeHHOCTH pacueTa TOKa KOPOTKOTO 3aMBIKAaHUS B
cersax Hanpsbkenuem a0 1000 B.

29. Ilomsatme O cHCTEMaxX €OWHUI] — HWMEHOBAHHBIE U
OTHOCHUTEJILHBIE.

30. [TapameTpsl BO3MYLIHBIX U KaOCIbHBIX JIMHUI 11 TOKOB
pa3IMYHBIX MOCIEA0BATEIBHOCTEH.

31. [TpaBuia MTOCTPOCHHUS cXeM HYJICBOM
MOCJIeIOBATEIBHOCTH.

32. ABTOTpaHc(hOpPMATOPEI u TPeXOOMOTOUYHBIC
TpaHc(hOpPMATOPHI B CXeMe HYJICBOH IOCIIEA0BATEIEHOCTH.

33. Bnusnue KOHCTPYKLIUU MarHuTOIpoBOAA
JIByXOOMOTOYHBIX ~ TpaHC(OPMATOPOB HA  CXEMBl  HYJCBOU
MOCJIEIOBATEIHHOCTH.

34. BausHMe TpYNN  COCIUWHEHUS  JABYXOOMOTOYHBIX
TpaHcGOpPMATOPOB HA CXEMBI HYJICBOU MOCIICOBATEILHOCTH.

nocieA0BaTeNbHOCTU. TumoBbie Gopmynsl pacuera TokoB K3 s
paznuunbiX BuaoB K3.

36. OpnodazHoe 3aMbpIKaHHE Ha 3€MJII0 B CETAX C
W30JIMPOBAHHOM HeWTpayiblo. [IpuHIMI JOEHCTBHS Iyroracsimx

[IpaBuio SKBUBAJICHTHOCTU IpsAMON

[IIkana 1 KpUTEPUH OLIEHUBAHUS OTBETA O0YUYaIOUIErocs MPECTABIECHbI B TAOIHIIE.

Bung arrectaninu — 3a4€T ¢ OLeHKOM

HMlxkana

Kpurepun onenuBanus

Onenka 5
(oTIMYHO)

- 00yJaronuics MoJIHO YCBOWJI yueOHBIN MaTepua;

- TIOKa3bIBA€T 3HAHWE OCHOBHBIX MOHSATUN TUCIHUIUIMHBI, TPAMOTHO
MOJIb3YeTCsI TEPMHUHOJIOTHENH;

- TPOSBISIET YMEHHUE aHAIM3UpOBaTh M 0000marh MHGOpPMAIIHIO,
HAaBBIKU CBSI3HOTO OIMUCAHUS SIBICHUHN U MPOIIECCOB,;

- JIEMOHCTPUPYET YMEHHE U3Jlarath MaTepuana B OMpPEIeICHHOMN
JIOTUYECKOH MOCIEN0BaTENbHOCTH;

- MOKa3bIBAET YMEHHUE WIUTFOCTPUPOBATH TEOPETHUYECKUE MOIOKEHUS
KOHKPETHBIMH NPUMEPAMU;

- JeMOHCTpHpYeT CPOPMUPOBAHHOCTh W YCTOWYMBOCTH 3HAHUH,
YMEHUN U HABBIKOB;

- MOTYT OBITh JOMYIIEHBI OJHA—/IBE€ HETOYHOCTH MPH OCBEIICHUU
BTOPOCTETICHHBIX BOTIPOCOB.

Onenka 4
(xoporo)

- OTBET YJIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OLIEHKY «5», HO
IIPU 3TOM UMEET MECTO OAMH U3 HEJOCTATKOB:

- B YCBOGHMHM Y4YeOHOro marepuaja JJONYIIEHbl MpoOenbl, He
HCKa3MBIINE COAEPKAHUE OTBETA;

- B MU3JIOXKEHUU MaTepHasa JoNnyleHbl He3HAaYUTEIbHbIe HETOUHOCTH.

Ouenka 3
(YZIOBJIETBOPUTEITHHO)

- 3HAHHUC OCHOBHOI'0 IIpOrpaMMHOIO MaT€puajla B MHUHUMAJIbHOM
O6’beMe, MOrpCIIHOCTU HCIIPUHIUIINAIIBHOTO XapaKTEpa B OTBCTC Ha
OK3aMCHEC: HCIIOJIHO HWJIW HEIOCIICAOBATCIBHO PACKPBITO COACPKAHNEC
Marcpuraia, HO IIOKa3aHoO 06H1ee ITOHUMaHHE BOIIPOCOB;
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- UMENUCh 3aTPYAHEHUS WU JOIMYLICHB OMMOKU B ONpEAEICHUN
HOHHTI/II\/'I, HCIOJIb30BAHUKU TCPMUHOJIOIUH, ONHNCAHHUU SIBJICHUN U
HPOLIECCOB, UCIIPABJICHHBIE IT0CIIe HABOSIIMX BOIIPOCOB;

- BBIBJICHA HEJOCTATOYHAs CHOPMUPOBAHHOCTH 3HAHHWU, YMEHHU H
HaBBIKOB, OOYYaIOIIUICS HE MOXKET NPHUMEHHTh TCOPUIO B HOBOM
CUTYAIUH.

- mpo0Oeibl B 3HAHHMAX OCHOBHOTO IIPOIPAMMHOIO MaTepHaia,
MPUHIUIHATIBHBIE OIIMOKY MPH OTBETE Ha BOIPOCHI,

- 0OHapy)XeHO He3HAHUE WM HeOHMMaHue OojblIeil uiam Hanboee
BaXHOH yacTu y4yeOHOTo MaTepHana;

- JOIMYyHICHbI OIINOKHY B ONpCaACIICHNU HOHHTHﬁ, IIpr UCIIOJIb30BAHUHN
TCPMUHOJIOTUH, B OIMCAHUH SIBJICHUM H mponeccoB, KOTOPBLIC HEC
UCITPABJICHBI [IOCJIC HECKOJIBKUX HABOISIINX BOIPOCOB;

- He c()OPMUPOBAHBI KOMIIETCHIHH, OTCYTCTBYIOT COOTBETCTBYIOIHE
3HAHUS], YMCHUSI U HABBIKH.

Onuenka 2
(HEYTOBIIETBOPUTEIHLHO)

4.2.3 DK3aMeH

DK3aMeH sBisieTCs (OPMOM OILIEHKM KayeCcTBAa OCBOCHMSI OOYYalOIIUMCS OCHOBHOM
npodeccnoHanbHOM 00pa30BaTeIbHON MPOrpamMMbl MO pasjaenaM AucuuIUInHbL. [lo pesynbratam
9K3aMeHa O00y4aromeMycsi BBICTABIISIETCS OIEHKA «OTJIIMYHOY», «XOPOIIO0», «YIOBICTBOPUTEIHHO
WJIU «HEYIOBJIETBOPUTEIBHOM.

DK3aMeH O AUCIUIUIMHE TPOBOJIUTCS B COOTBETCTBHUU C PACIUCAHUEM MPOMEKYTOUHOM
aTTeCTallid, B KOTOPOM YKa3bIBa€TCSi BpEeMs €ro MpPOBEICHUSA, HOMEp ayIuTOpPHUH, MECTO
MPOBEACHUS KOHCYJbTAllMU. YTBEPXKICHHOE pacluCaHue pa3MeliaeTcss Ha HH()OPMaIMOHHBIX
CTeHJIaX, a TAaKXKe Ha O(UIIMAIBHOM caiiTe Y HUBEpPCUTETA.

YpoBeHb TpeOOBaHUM JUIsI TPOMEKYTOUHON aTTeCTallMd OO0ydYaloIIMXCsl yCTaHABIMBACTCS
pabodeii mporpaMMoi TUCHIHUIIINHBI ¥ IOBOJIUTCS 10 CBEICHUS 00YYaIOIINXCS B HaUaiIe ceMecTpa.

DK3aMeHbl TNPUHUMAIOTCS, Kak TMpaBwio, Jektopamu. C paspenieHus 3aBeAyIOIIeTro
Kadenpoil Ha 2K3aMeHE MOXKET MPHUCYTCTBOBATh MperojaBareib KadeApbl, MPUBICUYCHHBIA IS
IIOMOIIM B IIpUEME OHK3aMeHa. B ciydae OTCYTCTBHs BEQYyIIEro NPENOJABaTeNs SK3aMEH
MIPUHUMAETCS MpenoaaBaTesieM, Ha3HAUeHHBIM PacHopsKEeHUEM 3aBeIyIoIIero kadeapoil.

[TpucyTcTBHE Ha 3K3aMeHE MpemnojaBareneil ¢ Apyrux kKadeap ©0e3 COOTBETCTBYIOLIETO
pacrlopspKeHHsI PEeKTopa, MPOpEeKTopa MO Y4eOHOM, BOCHHMTATENbHOW padoTe M MOJIOAEKHOU
MOJINTUKE, 3aMecTUTeNs AupekTopa MHcTuTyTa o yueOHol paboTe He AOMyCKaeTcs.

Jns mpoBeaeHMs SK3aMeHa BeAYLIUM MpernojaBaTelb HaKaHYHE MOJy4aeT B CEKpeTapuare
JUPEKTOPATA 3a4ETHO-IK3aMEHALMOHHYIO BEIOMOCTh, KOTOPAasi BO3BPALAETCS B CEKPETApUAT MOCIIE
OKOHYAHHS MEPOIIPUATHUS B IEHb IPOBEACHUS IK3aMEHa WIIM YTPOM CIEAYIOIIEro JHS.

DK3aMeHbl TPOBOAATCS IO OuieTaM B YCTHOM WM MHUCbMEHHOM BHUJE, JHOO B BHUIE
TECTHUPOBAHUS. OK3aMEHAIIMOHHBIE OWJIETHI COCTABIAIOTCS IO YCTaHOBIEHHOW ¢(opme B
COOTBETCTBHHU C YTBEPXICHHBIMH Kadenpoil 3K3aMEHAIIMOHHBIMU BOIIPOCAMH M YTBEPKIAFOTCS
3aBeyIOIINM Kadeapoil exeroaHo. B ounere cogepKuTcs 2 TEOPETUUECKUX BOMPOCA.

DK3aMeHaTopy MPeJOCTaBIseTCs MPaBo 3aJaBaTh BOIIPOCHI CBEPX OWJIETa, a TaKkKe MOMHMO
TEOPETUUECKUX BOIPOCOB JaBaTh AJIs PELICHUS 3a/auyd M MPUMEPHI, HE BBIXOJSIIME 32 PaMKH
MIPOMIEHHOI0 MaTepuaia o n3y4yaeMoi JUCIUIUIMHE.

3HaHMS, YMEHHS U HaBBIKM OOYYAIOIIUXCS OMNPEAENSIOTCS OIEHKAMU «OTIHYHOY,
«XOpOUIO», «YIOBJIETBOPUTEIBHO», «HEYAOBIECTBOPUTEIBHO» W BBICTABIISIIOTCA B 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTh O0YUaIOIIErocs B JICHb dK3aMeHa.

[Ipu mpoBeAeHWMM YCTHOTO HK3aMEHa B ayJUTOPHUH HE JIOJDKHO HaxXOIWUThCS Oojee 6
o0yJaroIuxcsi Ha OTHOTO MPeTo1aBaTesl.
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[Tpu mpoBeeHUHN YCTHOTO SK3aMeHa O00YYaroluiicsi BRIOMpAeT 3K3aMEHAIMOHHBIM OHIeT B
CllydyailHOM MOpsJIKe, 3aTeM Ha3blBaeT (PaMMIIMIO, UM, OTYECTBO M HOMEp 3K3aMEHALMOHHOTO
ounera.

Bo Bpems sk3ameHa oOydarouiyecs MOTYT IOJb30BAaThCSA C pa3pelIeHUs SK3aMeHaTopa
pOrpaMMOil AMCHUIUIMHBI, CHPAaBOYHOW M HOPMATHUBHOW JUTEPATypOWl, IPYTUMHU MOCOOUSMHU U
TEXHUYECKUMHU CPEICTBAMHU.

Bpemst moAroToBKkM OTBETa MpH clade SK3aMeHa B YCTHOH (opMe OJKHO COCTaBIIATH HE
MeHee 40 MUHYT (IO JKeJaHUI0 0OYYaroIIEerocss OTBET MOXKET ObITh JOCPOYHBIM). Bpems orBeta —
He Oonee 15 MUHYT.

OOyuarouiuiics, UCIIBITHIBAIOILUI 3aTPyJHEHUS IPU MOATOTOBKE K OTBETY IO BHIOPAHHOMY
UM OUJeTy, MeeT MpaBo Ha BEIOOP BTOPOTO OMIIETa ¢ COOTBETCTBYIOIIMM MPOJICHHEM BPEMEHH Ha
noAroToBKy. IIpy oKOHYaTEIbHOM OLIEHMBAHUU OTBETA OLIEHKA CHU)KAeTCsl Ha ouH Oayul. Beinaua
TPEThEro OuseTa He pa3peraeTcsl.

Ecnn oOyuwaromuiicss siBUICSA Ha 3K3aMEH, U, B3sB OWJIET, OTKa3aJCsi OT NPOXOXKACHUS
aTTeCTallud B CBSI3U C HENOATOTOBIEHHOCTBIO, TO B BEIOMOCTHM €My BBICTABISETCS OLIEHKA
«HEYIOBJIIETBOPUTEIILHO».

Hapymienne nuCHUIIIMHbI, CIUCBIBAHUE, UCIIOIB30BAHNE O0YYAOIIMMUCS HEPa3pelIeHHBIX
IeYaTHBIX U PYKOMMCHBIX MaTepuanoB, MOOMIBHBIX Telne(OHOB, KOMMYHUKATOPOB, IIAHILETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M JpPYTUX BHJIOB JIMYHOM KOMMYHHKAIIMOHHOM U KOMIIBIOTEPHOMN
TEXHUKHM BO BpeMs aTTECTAllMOHHBIX MCIBITAHMW 3alpelleHo. B ciaywyae HapyleHus 3TOro
TpeOOBaHUS IPEToAaBaTeNlb 003aH YAAIUTh O00YYarOIErocsi U3 ayIuTOPHH U MPOCTAaBUTh €My B
BEJIOMOCTH OLIEHKY «HEYIIOBIETBOPUTEIBHON.

BoicTaBineHue OLIGHOK, MOJIYYEHHBIX MPU IOABEIECHUU PE3YyNbTaTOB MPOMEKYTOUHOU
aTTecTallid, B 3a4€THO-DK3aMECHALIMOHHYIO BEJOMOCTb IPOBOIUTCS B IPUCYTCTBUM CAMOIO
oOyuatomerocs. IlpenonaBaTenn HecyT HEepCOHAIBHYIO OTBETCTBEHHOCTH 332 CBOEBPEMEHHOCTb U
TOYHOCTb BHECEHMS 3allucell O pe3ynbTarax IPOMEXYTOYHOM arrecraliud B 3a4€THO-
9K3aMEHALIMOHHYIO BEIOMOCTb.

HesBka Ha 5K3aMeH OTMEYaeTcs B 3a4€THO-DK3AMEHALIMOHHOW BEAOMOCTH CJIOBAMHU «HE
SIBUJICS».

Jns oOywaromuxcsi, KOTOpble HE CMOINIM CAaTh HK3aMEH B YCTaHOBJIEHHBIE CPOKH,
YHuBepcUTET yCTaHaBIMBAaeT MEPHUOJ JIMKBUAALMU 3aJ0JDKeHHOocTH. B ator mepuon
IIpenojaBaTesy, NPUHUMABIINAE 3K3aMEH, JOJDKHBI YCTAaHOBUTH HE MEHee 2-X JHEW, Korja OHH
OyayT mpUHMMAThH 3an0iDkKeHHocTU. MHpopmalnsg o JNUKBUAALMU 3aI0JKEHHOCTH OTMEYaeTcsl B
9K3aMEHALIMOHHOM JIUCTE.

OOyuvaromumcs, MOKa3aBIIMM OTIMYHBIE U XOPOIIUE 3HAHUS B TEUEHHE CEMEcTpa B XOJIe
MIOCTOSIHHOTO TEKYIIEro KOHTPOJSI yCHEeBAaeMOCTH, MOXKET OBITh MPOCTABIEHA 3K3aMEHAllMOHHAs
OLIEHKAa JOCPOYHO, T.€. 0e3 caaun 3k3amMeHa. OLEeHKa BBICTABIISIETCS. B DK3aMEHALMOHHBIN JIUCT WIH
B 3a4E€THO-IK3aMEHALIMOHHYIO BEJOMOCTb.

WHBanuapl 1 WA ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSMHU 3/J0POBBSI MOTYT CaBaTh dK3aMEHbI
B MEKCECCUOHHBII MEpHOJ B CPOKH, YCTAaHOBJECHHBIE HWHIMBUAYAJIbHBIM Y4YEOHBIM IUIAHOM.
WuBanuapl 1 aula ¢ OrpaHUYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbSI, UMEIOIINE HAPYIICHUsS OMOPHO-
JBUTATEIbHOTO almapara, JOINYCKAaloTCsl Ha aTTECTAlMOHHBIE HCIBITAHUS B COIPOBOXACHUU
ACCHUCTEHTOB-COMPOBOXKIAIOIIHX.

[Tponienypa mpoBeeHHsI MPOMEKYTOYHON aTTECTAllUU Uil OCOOBIX CIy4aeB M3JI0KEHa B
«[TonoxeHnu o TEKyIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTalluyd 00ydaroluxcst
no OITOII 6akanaBpuara, crieranutera 1 Maructpatyps» @I'BOY BO FOxHo-Ypansckuit TAY.
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Ne O1leHOYHBIE CPEJCTBA Konu
1 THUnoBbIE KOHTPOJIBHBIE 3a/1aHUS U (UJIM) UHbIE MAaTEPUAIIBL, HAaUMEHOBAaHUE
HEOOXOUMbIE JJIs OLICHKH 3HAHUM, YMEHUIA, HABBIKOB U (MJIN) WHJUKATOpa
OTIBITA JICATEIBHOCTH, XapaKTEPU3YIOIIHX CHOPMUPOBAHHOCTH KOMITETEHIIUH
KOMIIETEHIIMI B IPOLECCE OCBOCHUS AUCIUIUINHBI
1 1. Yro Takoe craTuueckas, JUHAMHUYECKas U Pe3yJIbTUPYIOLIas NA-3.11K-4
YCTOMYMBOCTH? YeM BbI3BaHO Takoe JiejeHue? JleMoHCTpHpYyET
2. JlonyieHusi, MPUHAUMAEMbIE MPU pacdeTe YCTOWYHUBOCTH. YMEHHE
3ajgaun pacuera CTaTUYECKOM W JMHAMHYECKOM YCTOWYMBOCTHU ONpeeATh
CHCTEM. MIOCJIEACTBUS
3. Cxema 3aMeleHuss MPOCTEUIEH IICKTPUICCKON CHUCTEMBI aBapUITHOTO
(Feneparop — tpanchopmatop — JIDII — mUHBI MOCTOSHHOTO | ()YHKIIMOHUPOBAH
HampspkeHus) ©u e€ BEeKTOopHas JuarpamMma. XapakTepHCTHKa us
MOIIHOCTH MPOCTEUILIEN CUCTEMBI TEXHOJIOTUYECKOT

4. YrnoBas xapaktepucTtuka npocteimein COC. duzndeckuit
CMBICJI YIJIa Harpy3KH.

5. Omnpenenenne OJIC reHepaTtopa C HCIOJIB30BAHHEM
koMmIuieKCHbIX BenumunH (U, |, Xgz) wmm ckamsipubix. OnpeneneHue
KOMIUIEKCa TOKA M0 W3BECTHOMY 3HAYEHHIO KOMILJIEKCOB MOIIIHOCTH
1 HalpsKEHUs.

6. HMpeanbHbId  mpemen  meperaBaeMoOil  MOIIHOCTH.
Koaddunment 3amaca craTU4ecKOW YCTOWYHUBOCTH CHCTEMBI I10
MOIIIHOCTH.

7. IlaccuBHble ueTblpexnomtocHUKU. (CoOCTBEHHBIE U
B3aMMHbIE TPOBOAUMOCTH. OCHOBHBIE COOTHOIICHUSI.

8. Omnpenenenne KOIPPUIUEHTOB YETHIPEXIMOMOCHUKA. T-
o0Opa3HbIii MACCUBHBIN YEeTHIPEXIOIIOCHUK. OcHoBHbIE
COOTHOILIEHUS.

9. TlocnenoBarenbHOE COEIUHEHHE YETHIPEXIOJIFOCHHUKOB.
OnpeneneHre MOPOBOAMMOCTEH CXeMbl 1O KO3 UIMEHTaM
YETBIPEXIIOJIIOCHUKA

10. CraTtnueckass YCTOHYHMBOCTh MPOCTEUIIEH CHCTEMBI.
VYcnoBus BeIMafeHUs W3 CHHXpoHU3Ma. Kpurepuil cratnyeckoiu
YCTOMYHMBOCTH MPOCTEMNIIEH ITIEKTPUUECKON CUCTEMBI.

11. MexaHuueckass MOCTOSIHHas TIeHepaTopa.
JBUKEHMSI pOTOpa FreHepaTopa.

12. XapakTepucTUKa MOIIHOCTH T€HepaTopa C peryiasiTopoM
TOKa BO30YyX/1eHUs. BHenHAs XapakTepucTiKa reHepaTtopa

13. Perynaropsl Toka B0o30yxneHus reHeparopa APB IIJ[ u
APB CJI. Ux npuHIMN 1eHCTBUS U OCHOBHBIE OTINYNS.

14. TIpencraBneHue B cxeMme 3aMelieHus reueparopa 6e3 APB,
reHeparopa, cHaokeaHoro APB IIJ] u reHeparopa, cHaGXKEHHOTO
APB CI.

15. XapaktepucTuka MOITHOCTH Te€HEpaTtopa MpH CIOKHOU
CBSI3M F€HEPATOpa U MPUEMHON CUCTEMBI.

16.0Onpenenenue cOOCTBEHHBIX M B3aUMHBIX ITPOBOIMMOCTEH
cucreMbl. Crnoco0 MAacCHBHBIX YETBIPEXMOIIOCHUKOB. Crocob
npeoOpa3oBaHUH.

17. XapakTeprucTHKa MOIIHOCTH SIBHOIIOJIIOCHOTO TeHepaTopa.

YpaBHeHue

18. JleHCTBUTENBHBIH Tpelel MOIIHOCTH TIeHeparopa.
IloctpoeHne peanpHOM BHEIIHEH XapaKTEpUCTUKH. BiusHue
CHIDKEHUS HAaIPSDKEHUS HA CTaTUYECKYI0 YCTOWYMBOCTD

19. Crarnyeckas YCTOWYHMBOCTH JBHTATelel HArpy3KH.

0 000py/IOBaHHS

NJ1-6.11K-5
IToka3wiBaeT
yMEHUue
YUYUTHIBATh
B3aHMHOE
BIIUSTHIE
3IEKTPOOOOpPYyIOB
aHus
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22.

nporueccoi?

37.

Kputepuii cratmueckoil yCTOMYMBOCTH JBUTaTeneil. Bropuunbie
KPUTEpUU YCTOMYUBOCTH ABUTATEIICH HATPY3KHU.

20. AHanu3 CTaTUYECKOM YCTOWYMBOCTH CHCTEMBI METOJO0M
MaJIbIX KOJieOaHui.

21. Jlunamudeckas ycroiumBocTh. Ompexnenenue. OOmme
NOHATUST W npuHuMNbl aHanmu3a COC  Ha  JIMHAMUYECKYHO

YCTOHYUBOCTh

TIomasel. Y cioBre TMHAMHYECKOW ycToinunBocTH. Koaddumment
3arnaca IMHAMUYECKOW YCTOMYMBOCTH.

23. AHaM3 JUHAMUYECKOH YCTOMYMBOCTU MpU Tpexdha3zHOM
K3 na nunun

24. AHanu3 NTUHAMHYECKOW YCTOMYMBOCTH MPH JBYX(ha3HOM
Ha 3eminto K3 Ha nuHuM

25. TlpenenbHbIi yron OTKIOYEHHs] KOPOTKOTO 3aMbIKaHUS

26. Meto rociieJoBaTeIbHbIX HHTEPBAIOB

27. Tpexdaznoe K3 B cnoxnoil cucrema (c JOByms
reaeparopamu). Ilopsgok pacuera mpu aHanM3e AWHAMHYECKOU
YCTOMYUBOCTH.

28. lIByxda3noe K3 Ha 3emitto B CIIOKHOM cucteme (¢ AByMs
reaeparopamu). [lopsaok pacdera npu aHaIM3e AWHAMHYECKOU
YCTOWYUBOCTH.

29. CxeMbl 3aMeIICHHS TUHUH JICKTPOIIEPEIauH.

30. AKTHBHOE CONPOTUBIECHUE JIMHUU dJeKTponepenadn. Ero
BJIMSTHHE Ha YCTOMYUBOCTH CHCTEMBI.

31. UHAYKTUBHOE COMPOTUBIIEHUE JMHHUH DJIEKTPOIEepe1adH.
Ero BnusiHME HA yCTOMYUBOCTH CUCTEMBI.

32. IMapametpsl JIDII ¢ pacmernienHoit (a3oit. Bausaue
muHbl JIDTT Ha yCTOMYHMBOCTD CHCTEMBI.

33. Yro Takoe nmapameTpsl pexxuma u napamerpsl COC?

34. Jlns dero HeOOXOIHMMO pacCUMTHIBATh NEPEXOJHBIE

35. KakoBbl TNpHYUHBI TOSBICHUS DIEKTPOMEXaHHUYECKHX
NEPEXOAHBIX MPOLIECCOB U MX BO3MOXKHBIE ITOCIIEACTBUSA?

36. Kakue cxembl 3aMelIeHHs] T€HEPATOPOB HCIOJIb3YIOTCS B
pacuerax yCTOH4HMBOCTH?
dbopmynupyercs  KpUTEpUH  CTATHYECKOM
YCTOMYMBOCTH B 00111eM BUE?

38. C kakoil 1esbl0 BIMOJIHAETCS UCCIEA0BAHNE CTaTUYECKON
ycroiunBoctu COC?

39. Kak dQopmymupyrorcs OCOOCHHOCTH —HCCIIECTOBAHUS
nuHamuudeckoi ycrounoctr COC npu paznuusbix Bugax K37

40. Kako# pexuM reseparopa Ha3blBaeTCs aCHHXPOHHBIM?

JAHAMUYECKOW  yCTOMYMBOCTH  METOJIOM

[IIkana 1 KpUTEpUH OLIEHUBAHUS OTBETA O0YYaIOLIErocs MpeACTaBIeHbl B TaOIULIE.

Ilkana Kpurtepuu oneHuBaHus
- 00yJaroIuics MOJIHO YCBOMJI y4eOHBIN Marepua;
- TIOKa3bIBa€T 3HAHUE OCHOBHBIX MOHSITUN JUCHUUIUIMHBI, TPAMOTHO
Onenka 5 MOJIb3YETCsl TEPMHUHOJIOTHEH;
(oTIHYHO) - NpOSABISIET YMEHUE aHAIU3UpoBaTe U 0000maTh HH(OpMaIMIo,

HaBBIKH CBSI3HOTO OMUCAHUS SIBIICHUN U MTPOIIECCOB;
- JIEMOHCTPUPYET yYMEHHME H3jaraTb MarepHajl B OIpele’IeHHON
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JIOTUYECKOM MOCIEeI0BaTeNbHOCTH;

- MMOKa3bIBAaCT YMEHHUE WILTIOCTPUPOBATH TEOPETHUECKHUE MOJIOKEHUS
KOHKPETHBIMH NPUMEPaAMU;

- JEeMOHCTpUpYeT C(OPMHPOBAHHOCTh U YCTOWYUBOCTH 3HAHUH,
YMEHUM U HABBIKOB;

- MOTyT OBITh JOMYIIEHBl OAHA—IBE HETOYHOCTU IPU OCBEILIECHUU
BTOPOCTETIEHHBIX BOIPOCOB.

Oruenka 4
(xopor10)

- OTBET YIOBJIETBOPSICT B OCHOBHOM TPEOOBAHUSIM Ha OLICHKY «5», HO
HPU 9TOM UMEET MECTO OJIMH U3 HEIOCTATKOB!

- B YCBOGHMHM Yy4eOHOro Marepuayia JOMYIIEHbl MpPoOeibl, He
MCKa3UBILHUE COICPIKAHUE OTBETA;

- B U3JIOKCHUUN MaTcpurajia JONYIICHBI HC3HAYUTCIIbHBIC HCTOYHOCTH.

Onenka 3
(YIOBIETBOPUTENBHO)

- 3HaHWE OCHOBHOTO IPOTPAMMHOIO MAaTe€pHalla B MHUHHUMAIbHOM
o0BEMe, MOTPEITHOCTH HEMPUHIIMITHAIBHOTO XapaKkTepa B OTBETE Ha
3K3aMEHE: HEMOJIHO WM HEMOCIIEN0BATEIIFHO PACKPBITO COACPKAHHUE
Marepuaia, HO ToOKa3aHo 0011ee MOHUMaHKE BOIIPOCOB;

- UMEJIMCh 3aTPYAHCHHUS WIM JOMYIIECHBl OMIMOKKA B OINPEICICHUN
MOHSTUH, WCIOJIb30BAaHUU TEPMHUHOJIOTUH, OIMCAHUMU SIBIICHUH U
MPOIIECCOB, UCIIPABJIEHHBIE TTOCIIE HABOAIINX BOIPOCOB;

- BBISIBJIEHA HEIOCTaTO4YHass C(HOPMHUPOBAHHOCTH 3HAHWUN, YMEHUU U
HABBIKOB, OOYYalOUIMiiCs HE MOXET NMPUMEHUTh TEOPHIO B HOBOU
CUTYalllH.

Ouenka 2
(HEeyIOBJIETBOPUTEINIBLHO)

- Hp06eJII)I B 3HAaHHAX OCHOBHOI'O IMpOrpaMMHOro marcpualia,
IIPUHIOHUIINAIIBHBIC OIINOKU IIpHU OTBCTC HA BOIIPOCHI;

- 06Hapy>1<eHo HE3HaHHE WM HEIMOHUMaHue OONbIIel WM Hanbojee
Ba)XHOM 4acTu y‘lC6HOFO Marepuajia,

- JOITYHICHBI OIIMOKHU B OIIPpCACICHUN HOHHTI/Iﬁ, IIpHU UCIIO0JIb30BAHUHU
TCPMUHOJIOTUH, B OIHNCAHHUU SIBIICHUM U IponuecCoB, KOTOPBIC HEC
HCIIPABJICHEI ITOCJIC HCCKOJIBKUX HABOIAIINX BOIIPOCOB,

- HC C(l)OpMHpOBaHBI KOMIIETCHIO NN, OTCYTCTBYIOT COOTBCTCTBYIOIIINEC
3HaHWA, YMCHUS U HABBIKH.
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JUCT PETUCTPALIUY U3MEHEHUI

Howmep
U3MEHE-
HUS

Howmepa nucros

3aMCHCH-
HBIX

HOBBIX

aAHHYJIU-
pOBaH-HBIX

OcHOBaHMeE I BHECEHUS N3MEHEHUMN

Ilonnuce

Pacmmgposka
HOJITUCH

Hara
BBEJICHUS
U3MEHEHUS




