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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH yuacTBOBaTh B MPOSKTUPOBAHUN OOBEKTOB MPO(HECCHOHATBLHOM JACSITEIIBHOCTH
N1-4 IleMoHCTpUpYET MOHUMAHUE B3aUMOCBSI3U 3a/1a4 TPOECKTUPOBAHMS, pacyeTa peKUMOB U
3KCIUTyaTaluuu

M BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

DPopma peanmzanun: KomnerotepHoe 3ajaHue
1. Tect Nel. KopoTkue 3aMbikanusi B anekrpoyctaHoBkax 10 1000 B (TectupoBanue)

Popma peanuzanuu: ITncemenHas padora
1. KonrponbHas padota Nel (KonTpoasHas padora)
2. KonTponbHast padota Ne2 Meroa tunossix kpuBbix (KoHTpoabHas pabora)
3. Pacuernoe 3amanue Nel (PacuetHo-rpaduueckas pabota)
4. PacuerHoe 3amganue Ne2 (PacuetHo-rpaduyeckas pabora)

BPC aucuunavHbl

6 cemecTp

Beca KOHTpOIBHBIX MeponpusITHii, %o

Hanekc KM- | KM- | KM- | KM- | KM-

Pa3nen muCHMIIINHEI KM: 1 ) 3 4 5

Cpok KM: 2 4 6 8 8

OO61ue cBeeHns 00 3IEKTPOMArHUTHBIX EPEXOIHBIX
npolueccax

OO01mue cBefieHUs 00 3JCKTPOMATHUTHBIX TMTEPEXOTHBIX
npoieccax

TpexdazHbie KOPOTKHE 3aMbIKaHUS

TpexdazHble KOPOTKUE 3aMbIKaAHHS + + +

CocraBieHue paC‘{CTHOﬁ CXEMBI M SKBUBAJICHTHOM CXEMBbI
3aMCIICHUA

CocraBieHue paC‘{CTHOﬁ CXEMBI M SKBUBAJICHTHOM CXEMBbI
3aMCIICHHUA

HN3meHeHue BO BPEMCHHA HCpHOIIPI‘-ICCKOfI COCT&BHHIOHICP'I
TOKAa KOPOTKOTI'O 3aMbIKaHUA OT CI/IHXPOHHOf/i MalllMHbI

W3meHeHnne BO BpEMEHU NEPUONYECKON COCTABIISIFOLIEH
TOKA KOPOTKOT'O 3aMbIKaHHsI OT CHHXPOHHOM MalllMHbI

HCCI/IMMCTpI/ILIHBIe KOPOTKHUC 3aMbIKaHUA




HCCI/IMMeTpI/I‘IHBIe KOPOTKHE 3aMbIKaHUSA

PacueT ToKOB 1 HaHpH)KeHI/Iﬁ IIpu HCCUMMCTPHUYHBIX
KOPOTKHUX 3aMbIKAHUAX

Pacuer TOKOB 1 HanpsKEHUN TP HECUMMETPHYHBIX
KOPOTKHUX 3aMbIKaHHSIX

ConpoTuBIEHHS IIEMEHTOB JIEKTPOIHEPIreTUYECKON
CHCTEMBI 10 OTHOILIEHHIO K TOKaM 00paTHOH U HyJ1eBOM
110CJIE€10BATENBHOCTH

ComnpoTHBIEHUS JIEMEHTOB 3JEKTPOIHEPreTUIECKOM
CUCTEMBI TI0 OTHOIICHHIO K TOKaM 0OpaTHOM U HYJIEBOM
IIOCJIEI0BATEIbHOCTH

YpaBHEHUS 2IEKTPOMAarHUTHOIO IIEPEXOAHOTO IIpoLecca B
MalllMHe IEPEMEHHOI0 TOKa

YpaBHEHUS 2IEKTPOMAarHUTHOTO IIEPEXOAHOTO IIpoLecca B
MalllMHE IEPEMEHHOI0 TOKa

KopoTtkue 3aMblkaHus B 2JIEKTPOYCTAHOBKAX HAIPSKECHUEM
no 1 kB

KopoTtkue 3aMblkaHus B 2JIEKTPOYCTAHOBKAX HAIPSKECHUEM
no 1 kB

Bec KM:

15

30

15

30

10

$06m1as acts//I1s1 MPOMEKYTOIHON arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE
IK-1 N-4nk1  HdemoncTtpupyet | 3HaTh: Kontponbnas padota Nel (KontponbsHas pabota)
[NOHUMaHWE  B3aMMOCBS3U | OCHOBBI COCTABJICHUS CXEM PacuerHoe 3ananue Nel (PacuetHo-rpaduueckas pabota)
3a/1a4 IIPOCKTUPOBAHMS, | 3AMEILCHUS KontponsHas padora Ne2 Metoz tunoBbsix KpuBbix (KoHTpoibHas paboTa)
pacuera PEKUMOB U | IOCTPOEHHUE BEKTOPHBIX PacuerHoe 3ananue Ne2 (PacuetHo-rpaduueckas pabota)
JKCILTyaTaluu JarpaMM TOKOB H Tect Nel. KopoTkue 3aMbikanus B 3siekTpoycTaHoBkax 10 1000 B

HaIpsHKEHUN TPU KOPOTKHUX
3aMBIKaHUAX

O0COOCHHOCTH pacdera TOKOB
KOPOTKHUX 3aMbIKaHUI B
3JIEKTPOYCTAHOBKAX
HarpsbkeHueM 10 1 kB
YMeTs:

paccuuThIBaTh TOKH MIPHU
Tpex(da3HbIX KOPOTKHUX
3aMBIKaHUAX B HAYAJIbHBIN
MOMEHT BPEMEHU
paccuuThHIBaTh TOKH MIPHU
KOPOTKHUX 3aMBIKAHMSIX C
Y4ETOM 3aTyXaHUs
NIEPUOAUYECKOU
COCTABJISIFOLIEN TOKA
paccYUTBIBaTh TOKU MpPH
HECUMMETPUYHBIX KOPOTKHX
3aMBIKAHUSX C YUETOM
3aTyXaHUsl IEPUOIUYECKON

(TectupoBanue)




COCTAaBJILIOIEN TOKA




11. Cooepicanue oyenounvix cpeocme. Illlkana u kpumepuu oyenueanus
KM-1. Kontpoabnas padora Nel

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa npoBeaeHusi KOHTPOJIbHOTO MeponpusTus: KontponbHas paboTa 1o onpeaeneHuo
NEHCTBYIONIEr0 3HAYEHUS IEPUOJMYECKOM COCTaBISIONIEH TOKAa KOPOTKOIO 3aMbIKaHUS B
HAYaJILHBII MOMEHT BPEMEHU

Kparkoe conepxanue 3a1aHus:
s tHAMBUYaIbHOM PACUETHOM CXEMBI, IPUMED NPEACTABICH HA PUCYHKE, OIIPEIEIUTh
NEPUOANYECKYIO COCTABIISAIOLIYIO TOKa KOPOTKOIO 3aMbIKaHUS B HAYAJIbHBI MOMEHT BPEMEHHU
Y yJIapHBII TOK KOPOTKOI'O 3aMbIKaHUs
BapHaHT 1

OmpenennTs MapaMeTps! KOPOTKOTO 3aMBIKAHHA: MIEPHOTHYSCKYI0  COCTABIAIONIYIO
TOKA B HaualbHBIH MOMeHT K3 1 ynapHeni Tok.  PacuerHas Touka K3 - K1.

CHcTeMa:  Spon = 600 MB-A; Y c(uom) = 1,5.
JInang W1t /=20 KM; Xyz= 0,42 OM/EM;
Ryr= 0,18 OM/EM.
w1 JInuna W2: [ =2,0 kM;
Xya= 0,09 OM/EM: Ry 0,89 OM/KM.
TpanchopMatop T: _ Swow = 16 MB-A; ux= 10,5 %;
T 1=36,7/6,6 KB;_APy = 85 KBT.
CHHXpOHHETT KoMmencatop GC:  Sweu = 10 MB-A;
Usni= 6,3%B; Xoen=02; X 200 = 0,24
LR So /Saoe =0,8;_ R=0,016 Om.
Jiprratens M: P soe = 8 MBT; C0S (ron = 0,9;
Usow = 6 KB: Po /Prou=0,9; I/ Iueu=6;
K2 M /M o= 0,9.
M Peaxtop LR: T so= 630 A; Usou = 5,6 KB;
APy =2,5xBT; Xp=0,25Om.

6e 2

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTb: OCHOBBLI COCTAaBJICHUSA CXEM 1.CocTaBuTh CXeMy 3aMEIICHUS AJI ONPeeIeHUs
3aMETICHUS MEPUOINYECKON COCTABIIIOIIEN TOKA KOPOTKOTO
3aMBbIKaHUS
2.CBepHYTh CXeMY 3aMeIeHHsI, OTIPENIEITUTh TTapaMeTPhI
SKBHUBAJICHTOB
yMCTI)I paCCqI/ITI)IBaTI) TOKHN HpI/I I.OHpeI[eJ'H/ITI) I/IHIIYKTI/IBHI)IG COHpOTI/IBJ'IeHI/ISI CXEMbI
TpexdazHbIx KOPOTKHUX 3aMeIIeHUs
3aMBIKaHUAX B HaYaJIbHBIA MOMEHT 2.Paccuntath neiicTByroIIee 3HAYCHHUE TEPUOTUICCKON
BpEMEHU COCTABJISIFOLIEH TOKA KOPOTKOTO 3aMbIKaHUSI B
HaanBHBIﬁ MOMCHT BpeMeHI/I

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 85
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISETCA €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10




OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOMPOCOB PACKPHITO. BRIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 33124

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-2. PacuetrHoe 3aganue Nel

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOILHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec koutposabHoro meponpusitusi B BPC: 30

IIpouenypa npoBeieHHsi KOHTPOJBLHOIO MeponpusTHsi: BEINOJIHEHNE pacyeTHOro 3a/JaHHs HA
ompezieNieHue TEPUOAMYECKOr0 M yaapHoro TokoB K3 ans THUHOBBIX CXeM MOACTAHIUN U
ANEKTPOCTAHIINI

Kpartkoe cogep:xxanue 3aganus:
B cooTBeTcTBHM € NTOTYyYEHHBIM 33JaHUEM COCTaBUTh PACUETHYIO CXEMY C YKa3aHHEM MECTa
KOPOTKOTO 3aMbIKAHMUSI.
IIpousBecTr pacd€T mapaMeTpoB JIEMEHTOB PACYETHON CXEMBI U COCTaBUTh CXEMY €€
3aMEILECHHUS.
Pacuér MHAYKTUBHBIX U AKTUBHBIX COIPOTHUBIICHUM 2JIEMEHTOB PACUETHOM CXEMBI CIELYET
OTIPEIEIATh B OTHOCUTENBHBIX €AMHUIIAX MPU MPOU3BOIHHO BEIOPAHHBIX 0A3UCHBIX YCIOBHSIX C
y4€TOM JICHCTBUTEIBHBIX KOXPPHUIUEHTOB TpaHCHOPMALIUU TpaHCHOPMATOPOB
(aBTOTpaHCc(hopMaTOpOB).
CBepHYTH CXeMy OTHOCUTENILHO TOUKH KOPOTKOTO 3aMbIKaHHUS, PACCUMTATh [TapaMeTphl
HKBHUBAJICHTOB KaXKOW HE3aBUCHUMOU YaCTH CXEMBI.
Paccunrate neiicTByroliee 3Ha4€HHE IEPUOANYECKON COCTABISIONIEN TOKA KOPOTKOTO
3aMbIKaHUs B HAYaJIbHbIII MOMEHT BPEMEHH.
PaccumnTaTth ygapHbIiil TOK KOPOTKOTO 3aMbIKaHHS OT Ka)KJI0M U3 HE3aBUCUMBIX YACTEU CXEMBI.
PaccunraTe ynapHblii TOK B MECT KOPOTKOI'O 3aMbIKaHUS.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: OCHOBBI COCTaBJIEHHUS CXEM 1.CocTaBuTh CXEMY 3aMEIEHNUS Ul pacyeTa 3HaUEeHHUs
3aMeIeHUS MIEPUOIUYECKON COCTABIIAIOIIEH TOKa KOPOTKOTO
3aMbIKaHUs

2.CocTaBUTh CXeMy 3aMeIIeHuUs IS pacueTa 3HauYeHUs
YIApHOTO TOKa KOPOTKOTO 3aMbIKaHUS
3.CBepHYTh CXEMY 3aMEIIEHHUS, ONIPEAEINUTD MTapaMeTPhI

OKBHUBAJICHTOB
YMeTh: pacCUuTbIBaTb TOKHU IIPU 1.Onpe)1eJme HHAYKTUBHBIC COIIPOTUBJICHUA CXEMBIL
TpCX(baSHLIX KOPOTKHUX 3aMCIICHUA
3aMBIKAHHUAX B HAYAJIILHBIA MOMEHT 2.0Hpe}16J'II/ITI) AKTUBHBIC COIIPOTUBJICHUA CXCMBbI
BpPEMCHHA 3aMCIICHUA

3.PaccunTtarh ACMCTBYIONIEE 3HAUCHUE TEPUOTUIECKON
COCTABJISIFOLIEH TOKA KOPOTKOTO 3aMbIKaHUSI B
HavyaJIbHBI MOMEHT BPEMEHH

4.PaccuuTaTh yJapHBIA TOK KOPOTKOTO 3aMbIKaHHS OT
KaXI0U U3 HE3aBUCHUMBIX YacTEU CXEMEI




5.PaccuuTath yaapHbIi TOK B MECT KOPOTKOTO
3aMbIKaHUA

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEHMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
OnucaHnue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBIITMHCTBO BOIPOCOB PACKPBITO. BRIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISAETCA
€CJIM 3aJ]JaHue BBHITIOJHEHO HEBEPHO WJIM MIPEUMYIIIECTBEHHO HE BHITIOJIHEHO

KM-3. KoutpoabHas padora Ne2 MeTo THIIOBBIX KPUBBIX

®opmpbl peanauzanuu: [lncemenHas padora

Tun koHTpoabHOro Meponpusitusi: KonrpossHas padora

Bec kouTposbHoro meponpusitust B bPC: 15

IIpoueaypa npoBeaeHHsi KOHTPOJIbHOTr0 MeponpusaTusi: KontponpHas paborta 1o onpeneneHuro
JICHCTBYIOILEIO 3HAYEHHUsI MTEPUOJUUYECKON COCTABIIAIONIEH TOKA KOPOTKOIO 3aMBIKAHUS C Y4ETOM
3aTyXaHUs [IEPUOJANYECKON COCTABIAIOIIEH OT TEHEPATOPOB U ACHHXPOHHBIX JBUTaTeIeH

Kparkoe cogep:xanue 3aiaHus:
Jlns nHOUBUAYaNbHON PACUETHON CXEMBI, IPUMED MPEICTABICH Ha PUCYHKE, ONIPEAEIUTh
NEPUOANYECKYIO COCTABIISIOIYIO TOKa KOPOTKOTO 3aMbIKaHUS B HauaJIbHbIH MOMEHT BPEMEHU

Y 3aJaHHBIA MOMEHT BpPCMCHU.

WexofiHele AaHHbIe:
c:

Sus = 800 MBA, Ty = 1.05 0.0
w:
L=50x X, =040/ B, =0.160n/xu
T

Spn =250 MBA, 1, = 11%, Uy = 24238,
Uy = 1558, AP, = 60031

G:

P, =110MB1, cosp =08 U, = 15.75x8
. 019 0.6.) Fauy = 023 0.0 T = 041¢

Sp = 25MBA; u, = 10%; Uy =15.75:B
fon = 6358, Upe =6.3:B, AP, = 115:Br

KopoTkoe amuikanme g Touxe K-2

Halit I, anA MoMenTa apemeri £ = 0.3 ¢c

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: pacCUnUThIBATL TOKH IIpHU l.OHpeIICJ'II/ITL HHAYKTUBHBIC COIIPOTUBJICHUA CXCMBIL
KOPOTKHUX 3aMBIKaHUAX C YUETOM 3aMCIICHUA

3aTyXaHUs HCpHO,Z[H‘-ICCKOfI 2.Paccuuratn HCﬁCTBymMCC 3HA4YCHUC HepHOHHQCCKOﬁ
COCTaBJ'ISIIOHIeﬁ TOKa COCTaBJISIONICH TOKa KOPOTKOI'O 3aMbIKaHH B




HavyaJIbHBI MOMEHT BPEMEHH

3.01eHuTh HEOOXOIUMOCTh YUéTa 3aTyXaHUs
MEePUOINYECKON COCTABIIAIONIEH OT KaXKI0U
HE3aBHCHUMOM YacTH CXEMBI

4.PaccuurtaTh AEHCTBYIONIEE 3HAUEHUE MTEPUOIAYECKON
COCTABJISIFOLIEH TOKA KOPOTKOTO 3aMbIKaHMSI B 3aJJaHHBII
MOMEHT BpEMEHU

Onucanue MKAJbI OICHUBaAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WJIH BBITIOJHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBIsAETCS €U
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO HMJIH IMPEHMYILECTBEHHO HE BBITOJIHEHO

KM-4. PacuetrHoe 3aganmne Ne2

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpoIbLHOrO MeponpusiTus: PacueTHo-rpadpuueckas padbora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 30

IIpoueaypa mpoBeaeHHsi KOHTPOJbLHOIO Meponpusitusa: PacueTHoe 3ajaHue MO ONPEAEICHUIO
3HaYeHUH (a3HBIX TOKOB U HANPSHKEHUH NPH HECUMMETPUYHOM KOPOTKOM 3aMbIKaHUH

Kpatkoe cogepxxanue 3agaHus:
B cooTBeTCTBUU C MOITYYEHHBIM 33JaHMEM COCTABUTH PACUETHYIO CXEMY C YKa3aHHUEM MECTa
KOPOTKOT'O 3aMbIKaHUSI.
CocTaBuTh CXE€My 3aMEILEHUs IPSIMON TIOCIEN0BATENBHOCTH.
CocTtaBUTh CXeMY 3aMEIeHUs] 0OpPaTHOM MOCJIEI0BATEILHOCTH.
CocTaBuTh CX€My 3aMEILEHUS HYJIEBOU MTOCIEN0BATEIbHOCTH.
Paccuntarh MHAYKTUBHBIX COMPOTHBIICHUS MPSIMON MOCIEA0BATEILHOCTH JIEMEHTOB
pPac4E€THOU CXEMBI.
PaccuntaTh MHAYKTUBHBIX CONPOTHBIICHUS 0OpAaTHON MOCIIEI0BATENBHOCTH 3JIEMEHTOB
pPac4E€THOU CXEMBI.
Paccuntarh MHAYKTHBHBIX COMPOTHBIICHUS HYJIEBOM MOCIEI0BATEIbHOCTH AIIEMEHTOB
pPac4E€THOU CXEMBI.
Paccuurats AeiicTByolee 3HaU€HNE IEPUOANYECKOI COCTABIISIIONIEH TOKa KOPOTKOTO
3aMbIKaHUS B HAYaJIbHBII MOMEHT BPEMEHH.
[TocTpouTh BEKTOPHYIO JUarpaMmy TOKOB B TOUKE KOPOTKOTO 3aMbIKAHHUS.
ITocTpouTh BEKTOPHYIO JUarpamMmy HalpspDKEHUN B TOUKE KOPOTKOTO 3aMbIKaHUS.
[TocTpouTh BEKTOPHYIO JUarpaMmy TOKOB B YKa3aHHOW B 3aJJaHUU BETBHU.
[TocTpouTh BEKTOPHYIO JUarpamMmy HalpsDKEHUN B YKa3aHHOMW B 3aJJaHUU TOYKE.
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBBI COCTAaBIICHUS CXEM
3aMCIICHHUA

1.CocTaBuUTh CXeMy 3aMEIIEHUS MPSIMON
MOCJIE0BATEIbHOCTH

2.CocTaBUTh CXEMY 3aMEIIEHUs 00paTHON
MIOCJIE0BATEIbHOCTH

3.CocTaBUTh CXEMY 3aMEIIECHUSI HYJIEBON
MIOCJIEA0BATEIbHOCTH

3HaTh: IIOCTPOEHUE BEKTOPHBIX
JuarpaMM TOKOB M HaIIpsDKCHUU
IIPY KOPOTKUX 3aMbIKaHUAX

1.ITocTpouTh BEKTOPHYIO 1MarpaMMy TOKOB B TOUKE
KOPOTKOI'O 3aMbIKaHUS

2.IIocTpouTh BEKTOPHYIO HarpaMMy HAINPSKEHUH B
TOYKE KOPOTKOI'O 3aMbIKaHUS

3.ITocTpouTh BEKTOPHYIO JUarpaMMy TOKOB B yKa3aHHOM
B 33JlaHUU BETBU

4.ITocTpouTh BEKTOPHYIO IHarpaMMy HAINPSKEHUH B
YKa3aHHOM B 3a/IaHUU TOUYKE

YMeTb: pacCcUUThIBaTh TOKH TpHU
HECHUMMETPHUYHBIX KOPOTKHX
3aMBIKAHUAX C YYETOM 3aTyXaHUs
MEePUOINYECKOMN COCTAaBJIIONIEH
TOKa

1.PaccunTarh HHIYKTUBHBIX COIIPOTUBIICHUS MPAMOM
IIOCJIEZI0BATEIBHOCTH 3JIEMEHTOB PACUETHOM CXEMBI
2.PaccunTaTh MHIYKTUBHBIX COIIPOTUBIICHUS OOpaTHOM
IIOCJIEZI0BATEIBHOCTH 3JIEMEHTOB PACUETHOM CXEMBI
3.PaccunTarh HHOYKTUBHBIX COIPOTUBIICHUS HYJIEBON
IIOCJIEZI0BATEIBLHOCTH DJIEMEHTOB PACUETHOM CXEMBI
4.Paccuutath IeHCTBYIOIIEE 3HAYCHHUE TEPUOIUIECKON
COCTaBJIAIOLIEH TOKa KOPOTKOI'O 3aMbIKaHUS B
HayaJIbHbI MOMEHT BPEMEHH

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5

Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus. O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3

Hudicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIIAETCS
€CJIN 3aJJaHUE NIPEUMYIIECTBEHHO BBITIOJIHEHO

Oyenka: 2

Onucanue XapakmepucmuKu 6bINOJIHEHUS 3HARUA. OI_ICHKa "HCYIlOBJ'IeTBOpI/ITCJ'IBHOH BBICTABJIACTCSA
€CJIK 3aJaHNEC BBIIMOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITOJIHEHO

KM-5. Tect Nel. Koporkue 3aMblkaHus B dJIeKTpoycTaHoBkax 10 1000 B

®opmbl peasausanun: KomnsroTepHoe 3a1anne

Tun KOHTPOILHOr0 MeponpuaTHa: TecTupoBaHue

Bec konTposbHoro meponpusitusi B BPC: 10

IIpouenypa mpoBegeHHsi KOHTPOJIbHOro Mepompusitusi: Tect u3 9 Bompocos. s Kaxaoro
BOITPOCA MMPUBOJUTCS HECKOJIBKO BAPUAHTOB OTBETA, OJJUH U3 KOTOPBIX BEPHBII.

KpaTkoe cogep:xkanue 3a1aHus:

11




Bribepute BepHbIE OTBETHI.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3Hath:  OCOOEGHHOCTH  pacuera
TOKOB KOPOTKHX 3aMbIKAHUW B
3JIEKTPOYCTAHOBKAX HAIPSKEHUEM
1o 1 kB

1.Kak cooTHOCATCSI MKy COOOI MTOTOHHOE aKTUBHOE
COTIPOTHUBIICHUE JIBYX aTFOMUHHUEBBIX KaOCIbHBIX JTHHHMA
OIMHAKOBOT'O CEUYCHUSI, OJJHA HA HOMUHAJIBLHOE
HanpspkeHue 1 kB, Bropas Ha — 110 kB?

AKTHUBHOE CONIPOTHUBJICHNE BHICOKOBOJIBTHOM
KaOeIIbHOM JTMHUU BBIIIIC

AKTHBHbIE CONIPOTUBJIEHUE 3TUX Ka0eIbHbIX
JINHUI IPMMEPHO PABHO

AKTHUBHOE CONIPOTUBJICHNE HU3KOBOJIbTHOMN
KaOeIIbHOM JTMHUU BBIIIIC
2.Kak cooTHOCATCSI MEXIy COOOM MTOTOHHOE
WH]JIYKTUBHOE COMIPOTUBIICHUE ABYX aTIOMUHHEBBIX
KaOCIbHBIX JIMHUI OJMHAKOBOT'O CEYCHUS, OJIHA HA
HOMHHaJIbHOE HanpsbkeHue 1 kB, BTropas vHa — 110 kB?

NHaykTHBHOE CONIPOTHBJICHUE
BbLICOKOBOJILTHOH Ka0e/JIbHOM JMHHH BbIIIE

NHIyKTHBHOE CONTPOTUBIIEHUE STUX KaOEITBHBIX
JIMHUH TPUMEPHO PaBHO

WNHIyKTHBHOE CONIPOTHUBIIEHHE HU3KOBOJIBTHOU
KaOCIbHOM JIMHUHU BBIIIIE
3.01MmeTbTe (haKTOPHI, BIUSAIONINE HA AKTUBHOE
COMPOTHUBJICHNE KaOETbHBIX JTUHUMN:

TemmnepaTrypa okpyxalouieii cpeabl

Tumn u3onsuuu Kadens

BricoTa npokiasku KaOebHOW JTMHUY HAJ| 3eMJIeH

Harpes ka0eseii TOKOM NPOTEKAIOMIMM 10 HUM
4.1lpu yBeTUYCHUHU TEMIIEPaTyphbl KAOSIbHON JTMHUHU Ha
50 °C, kak, IpuUOTU3UTETHHO, U3MEHUTCS €T0 aKTUBHOE
COMpOTHUBIIEHUE?
: Veenununtcsa Ha 40%

Vmensmurcest Ha 40%

Veenuuntcs Ha 4%

VYmenbuutcs Ha 4%

Yeeaununrtest Ha 20%

Vmensmurcest Ha 20%
5.YTo Takoe TEIJIOBOH craj Toka?

YMeHbIlIeHre TOKa KOPOTKOTO 3aMbIKaHUs U3-3a
YBEJIMYECHUS TEMIIEPATYPhl OKPYKAIOIIEH Cpebl

YMeHbllIeHNE TOKA KOPOTKOI0 3aMbIKAHUS W3-
3a HarpeBa Ka0eJbHOW JMHUH 3TUM TOKOM

YMeHblIeHHe TeMIepaTypbl KaObeabHOW JTUHUH
MIpU CHUKEHUU TOKa B HEH

YMeHbIIIeHHE aKTUBHOTO COTIPOTUBIICHUS
KaOenbHOW JIMHUU U3-32 CHUKCHHSI TEMIIePaTyphl
OKpY>Karolleu cpeibl
6.Ecnu cpaBHUBATH METAITTIMYECKOE KOPOTKOE
3aMbIKaHUE U AYroBoe B anekrpoycraHoBke 0,4 kB, npu
BCEX OCTAJIbHBIX MapaMeTpax HEU3MEHHBIX, MOKHO
OKHJIaTh, YTO B HAYAJbHBIII MOMEHT BPEMEHH
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TOK METAJUIMYECKOTO KOPOTKOTO 3aMBIKAHMS
COIIOCTaBUM C TOKOM JTyTOBOTO

TOK METAJUIMYECKOTO KOPOTKOT'O 3aMBIKAHMS
OosblIe, TPUMEPHO B 3 pa3a, YeM JyroBOTO

TOK META/INYECKOr0 KOPOTKOI'0 3aMbIKAHHA
6oabie Ha 10-40%, yem nyrosoii

TOK METAJUIMYECKOTO KOPOTKOT'O 3aMBIKAHMS
MEHBIIE TyrOBOI'O
7.Kak Ha TOK KOPOTKOI'O 3aMbIKaHUS BIMSIOT
ACUHXPOHHBIE IBUTATENU B AJieKTpoycTaHoBKax 0,4 kB?

YBeIMUMBAIOT TOK KOPOTKOT'O 3aMbIKaHUS HA
npotskeHuu 0,5 ¢, 3aTeM NepexoasiT B LIYHTUPYIOIUN
pEXUM

B HavabHBIIA MOMEHT NOANUTHIBAIOT TOK
KOPOTKOI0 3aMbIKaHHUs, HO y:ke yepe3 10-30 mc
nepexoAsT B IYHTUPYIOIIMI PesKuM

CHMXKaIOT TOK KOPOTKOT'O 3aMbIKaHUS HaXOJSICh
MIOCTOSIHHO B LIYHTHUPYIOILIEM PEKUME

VYBeIMUMBaIOT TOK KOPOTKOI'O 3aMbIKaHUS, Ha
IIPOTSKEHUH BCEH MTPOJOJDKUTEIBHOCTH KOPOTKOTO
3aMbIKaHUs
8.ITosHOE CONPOTUBIIEHNE aBTOMATUYECKUX
BBIKJTIOUATENICH MOKHO MPHOIM3UTEIBHO ONPEICITUTh

I10 BBIJEJIAEMOM TEINIOBOW MOIHOCTH B
HOPMaJbHOM PEXUME, YKa3aHHOU B CIIPABOYHBIX JIAHHBIX

110 HOMMHAJIbHOMY TOKY BBIKJIIOYATEJIsA

TOJIKO KCIIEPUMEHTAIbHBIM ITyTEM

I10 ITOJTHOMY BPEMEHU OTKJIFOUEHUS BBIKIIFOUATEIIS
9.ConpoTuBieHne HyJIeBOU MOCIEI0BATETLHOCTH
KaOeNbHON JJIs1 4eThIPEX KUIBHOM KaOenbHOM TMHUN
OTpesieNIsieTCs B IEPBYIO OUEpelb

HAJIMYUEM M CeYeHHeM HeHTPaJIbHOIOo
NPOBOJHUKA

METAJUIOKOHCTPYKLUSAMH B/10JIb KaOEITbHOTO
KaHaja

HAJINYMEM/OTCYTCTBUEM SKPAaHOB U OPOHU

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00'bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoneHus snanus: OneHkKa "XopoIio" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHKa "yI0BIEeTBOPUTEIBHO" BHICTABIIACTCS
€CITM 33aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO
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Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus: 3uanus. OueHKa "HeyI0BIETBOPUTEIBLHO'" BBICTABIACTCS
€CJIM 3aJ]JaHue BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB TIPOMEXYTOYHOMN ATTECTAIIUA

6 cemecTp

®opma NPOMeKYTOUYHOM aTTecTalnu: JK3aMeH

IIpumep Onsiera

M2

AK3AMEHALIMOHHBIN
BUJIET Ne 1

Kadenpa Dnexrpuueckue
CTaHIIUH

Ymeeporcoaro
3ae. Kageopoui

I[I/ICHI/IHJ'H/IHaI QHGKTpOMaI‘HI/ITHLIe NEpEXOJHBIC
ITPOLECCCHI B DJICKTPOIHEPI€THYUCCKUX CUCTEMAX

HHCTUTYT 3NE€KTPOIHEPTEeTHKH

1. I3MeHeHue BO BpeMEHH JEHCTBYIOUIEr0 3HaYEHUS NEPUOIUUECKON COCTABISIONIEH TOKA KOPOTKOTO
3aMBIKaHUSI OT CHHXPOHHOW MaIInHBI 6€3 1eMIIepHBIX KOHTYPOB C y4eToM neicTust APB.

2. [lpumeHeHue METOAA THIIOBBIX KPUBBIX AJIS pacyeTa HECUMMETPUYHBIX KOPOTKUX 3aMbIKAHHH.

M2

SK3AMEHAIIMOHHBIN BUJIET Ne 1
Kadenpa Dnexrpuueckue cTaHIuM

Ymeepoicoaro
3ae. Kageopou

JuctummmHa: DIIeKTpOMarHUTHBIC TIEPEXO0IHBIE TIPOIIECCHI B
AIEKTPOIHEPTETUICCKUX CHCTEMAX

WHCTUTYT 21EKTPOIHEPTETHKU

3anaya

OnpexnenuTts TOK B MOBPEXICHHOM (aze TpaHchopmaropa yepes
0,3 ¢ mociie MOMeHTa BOZHUKHOBEHHS JBYX(Pa3HOTO KOPOTKOTO
3aMbIKaHus Ha 3eMinto B Touke K(1,1).

I'eneparop: Paom = 160 MBT; Unom = 13,8 kB; cosfaom = 0,9;
Xd=0,18; X2=0,22

o K3 renepartop pabotan ¢ HOMMHAJIBHOW HArpy3KOH.
Tpanchopmarop: SHom = 200 MBxA; Unom BH =230 B;
Unom HH = 13,8 xB; uxk = 11%; Y0/D - 11.
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IIpoueaypa npoBenenust

DK3aMeH B yCTHOH (hopme no Omeram. Bpemst Ha moarotosky 60 MuHyT. Bpemst Ha yCTHBIH OTBET -
He Oonee 15 MUHYT.

L. Ilepeuens komnemenyuii/uHOUKAmMOpPo8 u KOHMPOILHBIX 60NPOCOE NPOBEPKU PE3YbMAN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Unankarop: N/{-4nk-1 JleMoHCTpHpyeT MOHUMaHKUE B3aUMOCBS3H 3a1a4
IIPOEKTUPOBAHMS, pacueTa PeKUMOB U dKCIUTyaTalluH

Bomnpocel, 3axanus
1.Yacrs 1. Ilepexoanblie npouecchl B CAHHXPOHHOW MalllMHe

1. OcCHOBHBIE JIONYHIEHUS, IPUHUMAEMBIE IPU UCCIIEAOBAHUH 3JIEKTPOMArHUTHBIX
NEPEXOIHBIX MPOIECCOB B SHEProCUCTEMAX.

2. [Tepexoanslii mporece npu Tpex@pa3sHOM KOPOTKOM 3aMbIKaHUH B LU 0e3
TpaHcGOpPMaATOPOB, MOJAKIIOUEHHON K HCTOUHUKY CUHYCOMJIaIbHOTO HANPSKEHUS.

3. Juddepennmanbable ypaBHEHH IEPEXOJHOTO Mpoliecca B CHHXPOHHON MallluHe B
¢da3HbIX KoopauHaTax. TPyJHOCTH UX PEIICHUS.

4. CoOcTBeHHBIE M B3aUMHBIE HHAYKTUBHOCTH MEKIY OOMOTKAMU CHHXPOHHON MAaIlTUHBI
1151 cucTeMbl koopauHat (4, B, C).

5. [Tepexon ot Tpexdaznoii cuctembl koopauHart (4, B, C) k cucreme koopaunar d, g, 0.
6. Co6cTBeHHbIE M B3aUMHBIE HHAYKTUBHOCTH MEXKIYy OOMOTKaMU CHHXPOHHOM MallluHBI
1u1st cucteMsl kKoopauHat (d, d, 0). [IpeneOpekeHrne YyacTHIHBIMU MOTOKAMU B3aHMOHHIYKITHH.
7. JuddepennnansHbie ypaBHEHUS MIEPEXOIHBIX MPOIECCOB CHHXPOHHBIX MAITUH
(ypaBuenus [lapka-I'opesa). [Tonsarue o Tpanchopmaroproit JIC u 3/]C Bpamenus.

8. Cxema pacnosiokeHus: KOHTYPOB CHHXPOHHOW MaIIMHBI OTHOCUTEIBHO CUCTEMBI

koopauHat d, g, 0. BeipakeHus 17151 MOTOKOCHEIUIEHHH pa3IMYHBIX 0OMOTOK CHHXPOHHOM
MAIIUHBI C IeMI(EePHBIMUA KOHTYPaMH.
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9. CunxpoHHas ManinHa 6e3 aemMr@epHbIX KOHTYPOB B HAa4aJIbHBI MOMEHT KOPOTKOTO
3ambIkaHus. OnpeneneHne Ha4YalbHOTO 3HAYEHHUSI EPUOIMYECKON COCTABIISIONIECH TOKa
Tpex(azHOro KOPOTKOTO 3aMBIKaHUSI OT CHHXPOHHOM MamnHbl. BekropHas nuarpamMMa
HanpspKeHuH 1 TokoB. CxeMa 3aMelleHHUs] CHHXPOHHON MallluHbl 0€3 JeMII()epHbIX KOHTYPOB.
10. CunxpoHHas MamMHAa ¢ AeMII(pepHBIMU KOHTYpaMy B HAYaJIbHBIA MOMEHT KOPOTKOTO
3aMblKaHUA. PacueT HayaabHOIrO 3HaUY€HUs EPUOANYECKON COCTABIAIOLIECH TOKa KOPOTKOTO
3aMbIKaHUS OT CHHXPOHHOW MalIMHbl. BEKTOpHbIE [uarpaMMbl HAaIPSDKEHUN U TOKOB 110
KOPOTKOI'O 3aMbIKaHUS ¥ B HA4YaJIbHbIIl MOMEHT KOPOTKOI'O 3aMbIKaHUs. CXEMbI 3aMELCHUS
CHHXPOHHOM MAalIHHBI ¢ AeMI(EPHBIMA KOHTYPAaMHU I10 MPOJOIHHON U MOMEPEYHOM OCSIM.
Onpenenenre NonepeyHon U Mpo1oabHOM cBepxnepexoaHbix I]C CHHXpOHHOM MalIuHbI C
nemrepHbIMI KOHTYpaMy U3 BEKTOPHOM JMarpamMMal.

11. Hasnauenue APB cuuxponHO# MamuHbl. DopcupoBKa BO30YKICHUS MAIIUHEI.
@daxTryeckas U FKBUBaneHTHast 3aBucuMocTd DJ[C 00MOTKH BO30YXIEHHUS OT BpEMEHH IPH
Te #0u Te — 0.

12. 3meHeHuUs BO BpEMEHU JCHCTBYIOUIETO 3HAYCHUSI IEPUOTUIECKOM COCTABIIAIONICH TOKa
KOPOTKOI'O 3aMbIKaHUsl OT CHHXPOHHOI MalluHbl 6€3 yueTa BIUSHUS 1eMI(EpHbIX KOHTYpPOB
npu oTkiroueHHOM APB. O0bscHeHne Xo1a 3aBUCUMOCTH.

13. M3meHeHue BO BpeMEHU JIEHCTBYIOIIETO 3HAaYEHUS IEPUOJMUECKON COCTABIIAIONIEH ToKa
KOPOTKOT'O 3aMBIKaHUsI OT CHHXPOHHOM MaIIuHBI 0€3 IeMI(epHBIX KOHTYPOB C Y4€TOM
nericteua APB. O0ObsicHeHHE X012 3aBUCUMOCTH U BKJaga oT APB.

14. H3meHeHMEe BO BpPEMEHHU JEHCTBYIOLIETO 3HAYEHUS IEPUOINYECKON COCTABIIAIOLIEH TOKA
KOPOTKOI'O 3aMbIKaHUs M HAIPSKEHHSI Ha BBIBOJIAX CUHXPOHHOIO TeHepaTopa (6e3 yuera
BIIMSIHUS AeMIT()EPHBIX KOHTYPOB) B Cllydae, KOTJja CONPOTHUBIICHUE BHEIITHEH CETH MPEBHIIIACT
kputnyeckoe. [lonsatue o kpurnyeckoM BpeMeHH. OObsCHEHHE 3aBUCUMOCTEH.

15. BiusHue cONpOTHUBIEHUS BHEIIHEW CETH HAa XapaKTep U3MEHEHHS BO BpEMEHU
JIeMCTBYIOIET0 3HAU€HHs TOKa KOPOTKOTO 3aMbIKaHHsI CHHXPOHHON MallnHbl 0e3 feMidepHbIX
KOHTYpOB IIpH BKJIFOYEHHOM APB.

16. XapakTep n3MeHEHHUs1 BO BpEMEHHU TOKAa KOPOTKOI'O 3aMbIKaHUS M HAPSHKEHUs Ha
BBIBOJIaX CUHXPOHHOT0 reHepaTopa npu BkItoueHHOM APB, korna 7e 'O u 7e =0, npu
BHEIIIHEM CONPOTHUBIICHUN OOJIbIIIE, PABHOM U MEHbIIIE KPUTHUECKOTO.

17. Buusanue tpanchopmaropubix DJC 1 akTUBHOTO CONTPOTUBIIEHUSI OOMOTKH SIKOPS
CUHXPOHHOM MalllMHbI HAa IEPEXOIHBIM TPOLECC MPU KOPOTKOM 3aMBIKaHUH B LIEMU SKOPSL.

18. CBoOojHBIE COCTABIAIONINE TOKOB B 00MOTKE BO30YKJICHHS U IKOPE CHHXPOHHOM
MaluHbl (0e3 yuera BIMSHUA AeMII(EpHBIX KOHTYPOB) IIpU Tpex(a3HOM KOPOTKOM 3aMbIKaHUH
Ha €€ BbIBOJIAX.

19. CBoOopaHbIe COCTABIISIONINE TOKOB B 0OMOTKE BO30YKIEHUS U SIKOPE CUHXPOHHOM
MAIIMHBI (C YY€TOM BIIUSHUSA JeMI(PEPHBIX KOHTYPOB) IIPH TpeX(ha3HOM KOPOTKOM 3aMbIKaHUHU
Ha €€ BBIBOJIAX.

20. OOpa3oBaHHE BTOPOU TAPMOHHYECKON COCTABIISIFOIICH B TOKE STKOPSI CHHXPOHHOU
MaIluHbI IpU TPEX(Pa3HOM KOPOTKOM 3aMbIKAaHHH.

21. TlepexomHslii mporecc Ipu GOPCHPOBKE BO3OYXKICHUSI CHHXPOHHOW MAIIWHBI.

22. IlepexoaHsblil mporece Npy TalleHud MarHUTHOTO T10JI1 CHAHXPOHHOM MaIlIMHBI.

Yacts 2. MeToabl pacyeTa TOKOB KOPOTKOI'0 3aMbIKAHHSA

1. Ncnonp30BaHne CUCTEMBbI OTHOCUTENIBHBIX €IUHUIL 111 pacueta TokoB K3. TTopsmok
MCIIOJIb30BaHUsI CUCTEMbBI OTHOCUTEIIBHBIX €IMHULL IIpU pacueTax TokoB K3 ¢ TouHBIM 1
NpUOIMKEHHBIM Y4eTOM K03 puiieHToB Tpanchopmanuu tpanchopmaropos. [lpenmyiiectsa
Y HEIOCTATKU CUCTEMbI OTHOCUTENBHBIX €JUHUI] I10 CPABHEHUIO C CUCTEMON UMEHOBAHHBIX
€UHUL IpH pacyeTax TokoB K3.

2. [TonsiTHEe 06 yIapHOM TOKE KOPOTKOTO 3aMbIKaHMsI, yJapHOM Koddduunente. MeTo bl
ompeneneHus ynapHoro koddduiuenra.
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3. MeTtonuka pacuera anepuoInYecKol COCTAaBIIAIOIIEH TOKa KOPOTKOIO 3aMbIKaHHUs IIPU
CJIO’KHOM pacdyeTHOM cxeme. MeToAbl OnpeeeHUs] SKBUBAJICHTHOW MOCTOSIHHON BPEMEHH.

4. BnusiHue u yduet Harpy3ku B Ha4aJIbHbIII MOMEHT KOPOTKOT'O 3aMbIKAHHUS.

5. Pacuét Toka cuMMeTpUYHOro Tpex(a3HOro KOPOTKOro 3aMbIKaHUS B IPOU3BOJIbHBIN
MOMEHT BPEMEHHU aHATUTHYECKUM CITIOCOOOM JUIsi CHHXPOHHOW MAaIIiHbI 0e3 yyera
neMidepHbIX KOHTYpPOB.

6. Pacuér ToKa HECUMMETPUYHOTO KOPOTKOT'O 3aMbIKaHHUSI B IIPOU3BOJIBHBI MOMEHT
BPEMEHU AHATUTUYECKUM CIIOCOOOM JJIsi CHHXPOHHOM MallMHbl 6e3 ydera 1eMIpepHbIX
KOHTYpOB.

7. CymHOCTh METOAA TUITOBBIX KPUBBIX. [IOpsAI0oK pacueTa TOka KOPOTKOTO 3aMbIKaHUS C
UCII0JIb30BaHUEM 3TOT'0 METOAA JUIsl YUETBIPEX PACUETHBIX CIIy4aeB.

8. Pacder Toka KOPOTKOr0 3aMbIKaHMs B CXEME C HECKOJIIbKUMU T'€HEPaTOpaMHu IIpU
MCII0JIb30BaHUU METO/]A TUIIOBBIX KPUBBIX.

9. [IpuMeHeHne MeTOja TUIIOBBIX KPUBBIX I PacyeTa HECUMMETPHUUYHBIX KOPOTKHUX
3aMBbIKaHUMN.

10. Onpenenenue yaanéHHOCTH TOUYKH HECUMMETPHUUHOTO KOPOTKOI'O 3aMbIKaHUS OT
CUHXPOHHOM MalllMHBI [IPH pacuyére TOKa KOPOTKOTO 3aMbIKaHHS METOJIOM THUIIOBBIX KPUBBIX.
11. OpnnodasHoe kopoTkoe 3ambiKaHue. I pannyHble ycnoBHst. OCHOBHBIE COOTHOILIEHUS JUIS
CUMMETPUYHBIX COCTAaBIISIIOIIMX TOKOB U HalpskKeHUI. BekTopHble quarpaMMbl HalpsyKeHUH U
TokOB. KoMIiekcHbIe cxeMbl 3aMeleHus (TOYHast U NpUOIMKEeHHAs).

12.  JIByx(hazHoe KOpOTKOE 3aMbIKaHHe Ha 3emito. [ pannunbie ycinoBusi. OCHOBHBIE
COOTHOLLIEHUS JJIi CAMMETPUYHBIX COCTABIIAIOIINX TOKOB U HANpsDKEHUM. BekTopHbIE
JyarpaMmbl TOKOB U HaIlIPsDKEHUN B MECTE KOPOTKOIO 3aMbIkaHus. KomIiuiekcHas cxema
3aMELICHMUSL.

13. JIByx(a3Hoe KOpoTKOe 3aMbIkaHue. | pannunbie ycinoBus. OCHOBHBIE COOTHOIICHUS JUIS
CUMMETPUYHBIX COCTAaBIISIOIIMX TOKOB U HalpsKeHUI. BeKTOpHBIE quarpaMMbl HapsHKEHUH U
TOKOB B MECTE€ KOPOTKOI'0 3aMbIKaHus. KomIiekcHas cxema 3aMeleHusl.

14.  JIBoitHoe kopoTKoe 3aMbikaHue. PacueTHble BUbI ABONHHBIX K3. dopmyrsl s pacuera
toka nBorHoro K3. O6macth ucnoiap30Banus TOKOB IBOMHBIX K3 mpu mpoBepke
AIIEKTPUUYECKOT0 00OPYJOBAHUS.

15. IIpaBuio 3KBUBaJIEHTHOCTHU TOKA MPSMON MOCIEA0BATEILHOCTH IPU HECUMMETPUYHBIX
KOPOTKHX 3aMBIKaHUSAX U OCHOBAaHHOE HA HEM CJIE/ICTBHE.

16. OcobeHnHocTH cxeM 3aMelleHUsT HyJIeBOH mociieaoBaTenbHoCTH. [Topsaok nx
cocTaBJIeHUs (IIPUBECTH MPUMED).

17.  DOmnropsl pacnpeneneHusi CHMMETPUUYHBIX COCTABIISIOUINX HAIPSDKEHUH B pocTeHiei
AIIEKTPUUYECKOMN 1IeTH PU KOPOTKUX 3aMbIKaHUX Pa3HbIX BUI0B (0HO(a3HOE, IBYX(pa3HOE,
NByX(azHOE Ha 3EMITIO).

18. CooTtHouleHne TOKOB 0AHO(a3HOTO, ABYX(Ha3HOTO, IBYX(Pa3HOTO Ha 3eMJII0 U
TpE€X(a3HOro KOPOTKOIO 3aMbIKaHUS MPU KOPOTKHX 3aMBIKaHHUSIX B OJIHOM U TOM e TOUKE.

19. Pacuer TokoB K3 B 31eKTpuuecKkux ceTsix ¢ MHBEPTOpHbIMU ycTaHOBKaMu BOC u
HAaKOIIUTEJIEH JIEKTPOIHEPTHH.

20. Hcnonb3oBaHME KOMIBIOTEPHBIX MPOrpamMm Juid pacdera TokoB K3. OTeuecTBeHHBIE U
3apyOeKHBIE TPOrPAMMBI, IPEUMYIIIECTBA U HeTOCTaTKH. PazpaboTka pacyeTHOM MOIeH.
[TpyHIMIIBI TapaMeTpU3aLUK HIEMEHTOB PACYETHON MOJEIIH.

21.  OcobeHHOCTH pacdeTa TOKOB KOPOTKOTO 3aMBIKAHHS B CETH HOMHHAIBHBIM
HanpsbkeHueM 110 1 kB. OcoO0eHHOCTH COCTaBIECHUS CXEMBbI 3aMEIleHHs [T pacyeTa KOPOTKOTro
3ambIkaHus B ceTH 0,4 kB (y4eT nepexoIHbIX CONPOTUBIIEHUN KOHTAKTOB alaparos,
AIIEKTPUUYECKON AYTH, YBEIUYEHUS aKTUBHOTO conpoTusieHus KJI u 1.1.).

Yacrs 3. Pacuer conpoTHBIIEHHH 3JIeMEHTOB
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1. ComnpoTHBICHUS CXEMBI 3aMEICHUs] CHHXPOHHOM MatuHbl Xd, Xd', Xd . Otnnuue
3HAYEHHUM COITPOTHUBIICHUN, BBIPA)KEHHBIX B OTHOCUTEIIBHBIX €IMHULIAX JJI OHOTO U TOTO XKe
CHHXPOHHOTO reHeparopa. B kakoit MoMeHT BpeMenu K3 MOKHO UCTIONIb30BaTh YKa3aHHbIE
CONPOTHUBIICHHUS JUIsl 3aMELLIEHUS CHHXPOHHOW MallluHBbI?.

2. ComnpoTtuBieHne 0OpaTHON MOCIEI0BATEIIFHOCTH CHHXPOHHOM MAaIlIMHBI IPU
Tpexdasnbix K3.

3. ComnpoTtuBieHne 00OpaTHON MOCIEI0BATEIILHOCTH CHHXPOHHOW MAaIlIMHBI IPU
HecumMeTpruuHbIx K3.

4. ConpoTuBJeHNE HYJIEBOH MMOCIEI0BATEIHLHOCTH JBYXOOMOTOYHBIX TPAHC(HOPMATOPOB.
5. ConpoTuBieHne HYJIEBO MOCIe0BATEIbHOCTH TPEXOOMOTOYHBIX TPAaHC(HOPMATOPOB.
6. ConpoTuBieHNE HYJIEBOH MMOCIEN0BATEILHOCTH OHOLICTTHOW BO3AYIIHON JTUHUU O€3
3a3eMJIEHHOTO TPO303aLIUTHOTO TPOCa.

7. CormnpoTuBiIeHUE HYJIEBOH MOCIEI0BATEILHOCTH OJHOLICITHOM BO3AYIIIHOM JIMHUU C

I'PO303alIUTHBIMU TPOCAMHU.

MatepuaJbl AJ151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.ITpu pacueTe KOPOTKUX 3aMBIKAHUI B BHICOKOBOJIBTHBIX JIEKTPOYCTaHOBKAX,
IPEIIOYTUTENBHO UCIIOIb30BAaTh:
OTtBeTsI:
A) MeHOBaHHbBIE €AMHUIIBI
b) OTHOCUTENbHBIE €TUHUIIBI
Bepnwiii otBet: b
2.I1pu BBIOOpE Ga3ucHOM MomHOCTH paBHOM 100 MBA u 6a3ucHOro HanpsiKeHUs MepBoi
crynenn paBHomy 230 kB, kxakoii Oyaer 6a3uCHBII TOK MEPBON CTYIIEHN?
OTtBeTsI:
A) 0,5 kKA
b) 0,25 kA
B) 1 kA
I 2 kA
Bepnwiit otBet: b
3.CocraBieHue cXeMbl 3aMeIleHHs HyJIEBOH MOCIe10BaTeIbHOCTH 0053aTeIbHO PH pacueTe:
OTBeThI:
A) Tpexda3HbIX KOPOTKUX 3aMbIKaHUN
b) JIByx(a3HbIX KOPOTKHUX 3aMbIKaHUI
B) OnHo(da3HbIX KOPOTKHMX 3aMbIKaHUH
Bepnblii otBeT: B)
4.1Ipu kakoM BHUI€ KOPOTKOT'O 3aMbIKaHUs 0053aTEIbHO COCTaBJIEHUE CXEMbI 3aMEIICHNUs
00paTHOM NOCIIE10BAaTENbHOCTH, HO HE 00513aTEIbHO COCTaBICHUE CXEMbI 3aMEIIeHUsI HYJIEBOI
MIOCJIEA0BATENBHOCTH?
OTBeThI:
A) Tpexda3HbIX KOPOTKUX 3aMbIKaHUN
b) JIByx¢a3HbIX KOPOTKHUX 3aMbIKaHUI
B) OnHoda3HbIX KOPOTKUX 3aMbIKaHUH
Bepnwiit otBet: b
5.I1pu KakoM BHJI€ KOPOTKOTO 3aMbIKaHHsI HE 00s13aTE€IbHO COCTaBJIEHUE CXEMbI 3aMEIIeHHUs
00paTHO# M HYJIEBOH MOCIE0BATEIHHOCTH?
OtBeThI:
A) Tpexda3HbIX KOPOTKUX 3aMbIKaHHUH
B) JIByx(a3HbIX KOPOTKHX 3aMbIKaHUI
B) Onnoda3HbIx KOPOTKUX 3aMBbIKAaHUHT
Bepnsliii otBeT: A
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6.B kakoe Bpems, OT Hayajga BO3SHUKHOBEHHSI KOPOTKOT'O 3aMbIKAHHUSI, MOKHO OKUAATh
YAApHBIN TOK KOPOTKOI'O 3aMbIKaHHSI B BBICOKOBOJIBTHBIX CETSAX?
OTBeTHI:
A)lec.
b) oxomno 0,1 c.
B) oxomno 0,01 c.
Bepnsiit otBet: B
7.In0 - 370 0603HAUEHUE:!
OTBeThI:
A) JleficTByro1iee 3HaY€HUE TOKA KOPOTKOTO 3aMbIKaHUS B HauaIbHbIH MOMEHT BPEMEHU
b) IlocTtosiHHAas BpeMEeHU anepuoOANUECKON COCTaBIISIOLIEH
B) ynapHblit TOK KOPOTKOT'O 3aMbIKaHUS
Bepuriit otBeT: A
8.1y11 - 3T0 0003HAYCHHE:!
OTBeTHI:
A) JleficTByro1iee 3HaY€HUE TOKA KOPOTKOTO 3aMbIKAHUS B HauaIbHBI MOMEHT BPEMEHU
b) IlocrosiHHast BpeMeHU anepruoAnYecKoil COCTaBIISIIOLIEH
B) ynapHblit TOK KOPOTKOT'O 3aMbIKaHUS
Bepnblii otBeT: B)
9.Ta - »T0 0003HaYEHHE:
OTBeTHI:
A) JleficTByro1iee 3HaY€HUE TOKA KOPOTKOTO 3aMbIKAHUS B HauaIbHBI MOMEHT BPEMEHU
b) IlocrosiHHas BpeMeHU anepuoANYECKOl COCTaBISIOLIEeH
B) ynapHblit TOK KOPOTKOT'O 3aMbIKaHUS
Bepnpiii otBet: b
10.B xakoM citydae 00s13aTeNIbHO YYUTHIBATh AKTUBHBIE COMPOTUBIICHUSA?
OTBeTHI:
A) IIpu pacuerax Bbl 2JIEKTpOYCTaHOBKax BbIe 1 kB
b) Ilpu pacuerax B anekTpoycraHoBKax /10 1 kB
Bepnsiit otBet: b

II. Onucanue wkanvl ouenueanus

Oyenka: 5
Huoicnuii nopoe evinonnenus: 3a0anus 6 npoyenmax.: 85
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIONIHEHa B paMKax "MPOABUHYTOT0"
ypoBHs. OTBETHI 1aHbI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 10
Onucanue xapakmepucmuku 6blnonenus 3uanus: PaboTa BelloIHEHa B paMKax "0a30Boro"
ypOBHS. BOJIBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTu MaTtepuana ecTh He3HAUUTEIbHbIE
HEJ0CTaTKU

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6binoiHenus 3nanus: Paborta BBIMOIIHEHA B paMKax "ToporoBoro"”
ypoBHs. OCHOBHasI 4aCTh 3aJJaHHs BHIMIOJIHEHA BEPHO. HAa BOMIPOCHI YIIIYOJICHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu vinoHeHus 3nanus: Pabora He BBIMIOJIHEHA WX BHITIOTHEHA
MIPEHMYIIIECTBEHHO HEMPaBUIHHO
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

HTorosas oleHKa MO KypCy ONpEIeNsieTcss UCXOd U3 OLEHOK CEMECTPOBON M HK3aMEHallMOHHOM
cocrasisiolei cornacHo [Tonoxxennto o GampHO-peRTHHTOBOH cTpykType HUY "MOBU
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