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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
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
N]1-4 leMOoHCTpUpYET MOHUMAHUE B3aUMOCBSI3H 3a/1a4 IPOCKTUPOBAHUS, pacueTa 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 peanmzanuu: 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

IlepeyeHb KOHTPOJIBHBIX MePONPHUATHI TEKYIIEro KOHTPOJS YyCHeBaeMOCTH IO
AUCUHHUILINHE:

KM-1 Kontpomasnas pabora Nel (KonTposnbHas pabota)

KM-2 PacuetHoe 3ananue Nel (PacuetHo-rpaduyeckas pabora)

KM-3 KonrpomsHas padora Ne2 Metoxa tTunoBbsix KpuBbix (KoHTponbHas pabora)

KM-4  PacuetHoe 3ananue Ne2 (PacuetHo-rpaduyeckas padora)

KM-5 Tecr Nel. KopoTkue 3ambikanus B anexktpoycranoBkax 10 1000 B (Tectuposanue)

Buja npoMexyTouHOM aTTecTAanMU — DK3aMEH.

Beca KOHTpOIBHBIX MeponpUsITHii, %o

Wanekc KM- | KM- | KM- | KM- | KM-

Paznen nucrunanHb KM: 1 ) 3 4 5

Cpok KM: 2 4 6 8 8

O61ue cBeeHns 00 3IEKTPOMArHUTHBIX EPEXOTHBIX
npolueccax

O61ue cBeeHns 00 3IEKTPOMArHUTHBIX EPEXOTHBIX
npolueccax

TpexdazHbie KOPOTKHE 3aMbIKaHUSI




TpexdazHbie KOPOTKUE 3aMbIKAHHS

CocTaBieHHUE pacyeTHOM CXEMbI U SKBUBAJICHTHOW CXEMBbI
3aMEIICHUSA

CocraBiieHU€e paCueTHOU CXEMBbI U SKBUBAJICHTHON CXEMBbI
3aMCIICHUA

M3meHenne BO BpeMEHU NIEPUOJNYECKON COCTABIIIOLIECH
TOKa KOPOTKOT'0 3aMbIKaHHsl OT CUHXPOHHON MallIMHBI

M3meHenne BO BpeMEHU NIEPUOJUYECKON COCTABIIIOLICH
TOKa KOPOTKOI'0 3aMbIKaHHsl OT CUHXPOHHON MallMHBI

HCCI/IMMeTpI/I‘lHBIe KOPOTKHE 3aMbIKaHUA

HCCI/IMMeTpI/I‘-IHBIe KOPOTKHUC 3aMbIKaHUA

Pacuer TOKOB M HanpsKEHUN IIPY HECUMMETPHUYHBIX
KOPOTKHX 3aMBIKaHUSIX

Pacuet TOKOB 1 HaprDKeHI/Iﬁ IIpU HCCUMMCTPHUYHBIX
KOPOTKUX 3aMbIKAHUAX

ConpoTHUBIEHUS JIEMEHTOB 3JIEKTPOIHEPreTHUECKOM
CHCTEMBI TI0 OTHOIIICHHUIO K TOKaM 0OpaTHOM U HYJIEBOU
MIOCJIEI0BATEIbHOCTH

ConpoTuBIEHHS IEMEHTOB JIEKTPOIHEPIreTUYECKON
CHCTEMBI 10 OTHOILIEHHIO K TOKaM 00paTHO U HyJ1eBOM
110CJIE€10BATENBHOCTH

YPaBHeHI/Iﬂ QJICKTPOMAroHMTHOI'O IICPEXOAHOI0 IIpoLecca B
MallMHE NICPEMCHHOI'0 TOKA

YPaBHeHI/Iﬂ QJICKTPOMAroHuTHOI'O IICPEXOAHOI0 IIpoLecca B
MalIMHE ICPEMCHHOI'0 TOKA

KopoTkue 3aMbIkaHus B 2JIEKTPOYCTAaHOBKAaX HaIpPsiKEHUEM
no 1 kB

KopoTkue 3aMbIkaHus B 2JIEKTPOYCTAaHOBKAaX HaIpPsiKEHUEM
no 1 kB

Bec KM:

15

30

15

30
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COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
IK-1 N-4nk1  HdemoHcTtpupyet | 3HaTh: KM-2 Kontposnbnas padora Nel (Kontponbsnas padota)
MOHMMAaHUE  B3aUMOCBSI3U | OCHOBBI COCTaBJICHUS CXEM KM-3 PacuetHnoe 3amanue Nel (PacuetHo-rpaduyeckas pabora)
3a/1a4 IIPOCKTUPOBAHMS, | 3AMEILCHUS KM-4 KontposnpHas padora Ne2 Metos TunoBbix kpuBbix (KoHTposibHas
pacueta PEKUMOB U | IOCTPOCHHUE BEKTOPHBIX pabota)
JKCIUTyaTaIuu JMarpaMM TOKOB U KM-5 PacuerHoe 3amanue No2 (PacuetHo-Tpadmyeckas padora)
HanpsbkeHui pu kopotkux | KM-6 Tect Nel. KopoTkue 3ambikanus B 35ekTpoycranoBkax 10 1000 B
3aMBIKaHUSAX (TectupoBaHnue)

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
YYETOM 3aTyXaHUS
MIEPUOINYECKON
COCTABJISIFOLIEN TOKA
paccYUTBIBaTh TOKU MpPH
HECUMMETPUYHBIX KOPOTKHX
3aMBIKAHUSX C YUETOM
3aTyXaHUsl IEPUOIUYECKON




COCTAaBJILIOIEN TOKA




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

®opmbl peaauzanun: [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
HAYaJbHBII MOMEHT BpEMEHHU.

Kparkoe conepxanue 3a1aHus:
s tHAMBUYaIbHOM PACUETHOM CXEMBI, IPUMED NPEACTABICH HA PUCYHKE, OIIPEIEIUTh
MIEPUOJIUYECKYIO COCTABISAIOIIYIO TOKa KOPOTKOIO 3aMbIKaHUS B HaYaJIbHbIM 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.
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KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3arIaHupoOBaHHbIE PE3yibTaThl 00ydeHus | Bompockl/3aianus uist MpOBEPKH
10 TUCHUIUINHE

3HAaTb:  OCHOBBI  COCTaBJIEHUS  CXEM 1.CocTaBuTh CXEMY 3aMEIIECHUS IS
3aMEeIIeHUS ONpEIEICHUS IEPUOINYECKON COCTABIISAIONIEH
TOKA KOPOTKOT'O 3aMbIKaHUs

2.CBepHYTh CXeMy 3aMEIIEHHsI, OTIPENICITUTh
napaMeTpbl SKBUBAJICHTOB

VYMmerTs: paccUuTHIBATh TOKH npu 1.0npenenuTs HHIYKTUBHBIE COMPOTUBIICHUS
Tpex(}a3HbIX KOPOTKUX 3aMBIKAHHIX B CXeMBbI 3aMelleHUs
HayaJbHbIA MOMEHT BPEMEHHU 2.Paccunrats AeicTByIOIIEe 3HAUCHUE

Hepno;mqecxoﬁ COCTaBJBIIOH_Ieﬁ TOKa KOPOTKOT'O
3aMbIKaHMS B HAUaJbHEIM MOMEHT BPEMCHU

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 85
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («XOpOIIOY)




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABIICHHUE JJISl PEIICHUS 33124

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku ebtnonnenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABISAETCS
€CJIM 3aJ]aHuE PEUMYIIECTBEHHO BBITTOJIHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)

Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS

€CJIK 3aaHrEC BBIIOJIHEHO HEBCPHO HUJIU ITPEUMYIICCTBEHHO HE BBIIIOJTHEHO

KM-2. PacuerHoe 3aganue Nel

®opmbl peanausanuu: [lucemennas padora
Tun koHTpoABLHOr0 MeponpusiTusi: Pacuerno-rpaguueckas padora
Bec konTposbHoro meponpustusi B BPC: 30

IIpoueaypa npoBeeHHsi KOHTPOJIBLHOIO MeponpuATHs: BbIOIIHEHHE pacyeTHOro 3a/JaHus HA
OTpeNieJICHuEe TMEePUOJAMYECKOr0 M yAapHOro TOKOB K3 uisi THUNOBBIX CXE€M MOJCTAaHIUNA U

BHGKTpOCTaHHI/Iﬁ .

Kparkoe cogepxanue 3agaHus:
B cooTBeTcTBUU C MOTYYEHHBIM 33JJaHHEM COCTaBUTh PACUETHYIO CXEMY C YKa3aHHUEM MecTa
KOPOTKOTO 3aMbIKAHHUSI.
[TpousBectu pacuéT mapaMeTpoB AJIEMEHTOB PACUETHOM CXEMBI U COCTABUTH CXEMY €€
3aMelleHusl.
Pacuét MHAYKTUBHBIX U aKTUBHBIX COMPOTHBICHUN JIEMEHTOB PACUETHOM CXEMBI CIIEIyeT

ONpeACIATL B OTHOCUTCIIBHBIX CAMHUIAX ITPU ITPOU3BOJIBHO BI>I6paHHI)IX 0a3UCHBIX YCIOBUSX C

yu€TOM JIEHCTBUTENBHBIX KOA((OUIIMEHTOB TpaHChOopMaIi TpaHCHOPMATOPOB
(aBTOTpaHCc(OopMaTOpPOB).

CBepHYTh CXE€MY OTHOCUTEIBHO TOYKH KOPOTKOTO 3aMbIKAHMS, pACCUUTATh TapaMeTPbl
SKBHUBAJICHTOB Ka)KJIOM HE3aBUCUMOM YaCTH CXEMBI.

PaccuuTaTh AeiicTByIOLIEE 3HAUEHNE TEPUOIUUECKON COCTABISIONIEH TOKa KOPOTKOTO
3aMBIKAHUS B HAYaJIbHBIII MOMEHT BPEMEHH.

PaccuuTaTh ynapHbIil TOK KOPOTKOTO 3aMbIKAHUS OT KaXK0M U3 HE3aBUCUMBIX YacTEil CXEMBbI.
Paccunrath yaapHbIii TOK B MECT KOPOTKOTO 3aMbBIKAHHSI.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anymaHupOBaHHbIE pe3yibTaThl 00ydeHus | Bompocsl/3aianus i mpoBepKU
110 JTUCLIMILIMHE

3HaTh: OCHOBBEI  COCTaBJCHHUSI  CXEM 1.CocTaBuTh cxeMy 3aMelIeHus Il pacyeTa
3aMeIICHHS 3HAUEHUS IEPUOUYECKON COCTABISIONIECH TOKA
KOPOTKOT'O 3aMBIKaHUS

2.CocTaBUTh CXEMY 3aMeIleHUs s pacueTa
3HAYCHUA yz[apHoro TOKa KOpOTKOFO 3aMBbIKAHUA
3.CBepHYTh CXEMY 3aMEIIEHHUS, ONIPEACIIUTD
IapaMeTpsl DKBUBAJICHTOB

YMeTn: paccuuTHIBATh TOKH pu 1.0npenenuTh HHAYKTUBHBIE COMPOTUBIICHUS

Tpex(a3HbIX KOPOTKHUX 3aMBIKAHUSIX B CXEMBI 3aMeNIeHUS

HavyaJbHbI MOMEHT BPEMEHHU 2.0npenenuTh aKTUBHBIE COITPOTUBIICHUS CXEMBbI
3aMeIIeHU

3.Paccunrarh elCTBYIOIIEE 3HAUCHHE
MEPUOINYECKON COCTABIIAIONIEN TOKA KOPOTKOTO
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3anyaHupOBaHHbIE pe3yJbTaThl 00ydeHus | Bompocsl/3ananus A MpoBEPKU
10 TUCLUIUINHE

3aMbIKaHUs B HAYaJIbHbIII MOMEHT BPEMEHHU
4.PaccuuTaTh yAapHbIM TOK KOPOTKOTO
3aMbIKaHUs OT KaKJOM U3 HE3aBUCUMBIX 4acTei
CXEMBI

5.PaccuuTarh yJaapHbIil TOK B MECT KOPOTKOTO
3aMbIKaHUs

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
OnucaHnue xapakmepucmuxu 6blnoineHus 3Hanus: OLUeHKa "0TIMYHO" BBICTABIISIETCS €CIIU 3a/1aHHE
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1ueHkKa "yI0BIeTBOPUTENHHO" BHICTABISETCS
€CITM 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 6blnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BBICTABIISAETCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-3. KoutpoabHas padora Ne2 MeToa THIIOBBIX KPUBBIX

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora

Bec kouTposbHoro meponpusitust B bPC: 15

IIpoueaypa npoBeaeHHs KOHTPOJIbHOro MeponpusaTusi: KontponpHas paboTta 1o onpeneneHuo
JICHCTBYIOIEIO 3HAYEHHUsI NTEPUOJUUECKON COCTABIIAIONIEH TOKA KOPOTKOIO 3aMBIKaHUS C Y4ETOM
3aTyXaHUs [IEPUOJAUYECKON COCTABIIAIOLIEH OT FTEHEPATOPOB U ACUHXPOHHBIX JIBUTaTENICH.

Kparkoe cogep:xanue 3aiaHus:
JIs nHOUBUAYaNbHON PACYETHON CXEMBI, IPUMED MPEACTABIEH HA PUCYHKE, ONPEACINTD
NEPUOANYECKYIO COCTABIISIONIYI0 TOKa KOPOTKOTO 3aMbIKaHHUS B HauaJIbHbIH MOMEHT BPEMEHU
Y 33JJaHHBII MOMEHT BPEMEHHU.

VcxoaHeIe AaHHbIe:
c:

Sus = 800 MBA, Ty = 1.05 0.0

w:

L=50x X, =040/ B, =0.160n/xu
T

Sy =250 MBA, u, = 11%, Lfy = 242:8
U, = 158, AP, = 600 xBr

G:

P, =110MB1, cosp =08 U, = 15.75x8

0.23 0. T =041¢

Ao, =10%; Uy = 157558

fuz = 6.35B, AP, = 11581

KopoTkoe amuikanme g Touxe K-2

Halit I, anA MoMenTa apemeri £ = 0.3 ¢c




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHMpOBaHHBIE PE3YNIbTAaThl O0yUYEHHUS 10
JUCLUIUINHE

Bomnpocel/3aganus s IpoBepKu

YMeTb: pacCUuThIBaTh TOKM IIPU KOPOTKHUX
3aMbIKaHUSAX C y4eToM 3aTyXaHus
MEPUOJNYECKON COCTABIISAIOUIEN TOKA

1.0npenenuTh UHIYKTUBHBIE CONPOTUBIICHUS
CXEMBbI 3aMelIeHUs

2.Paccunrath AeiicTByIOIEe 3HAUCHUE
MEPUOJUYECKON COCTABIISAIONIEH TOKA
KOPOTKOT'O 3aMbIKaHUsI B HAYaJIbHBI MOMEHT
BpEMEHU

3.01eHuTh HEOOXOAUMOCTh YUETA 3aTyXaHUs
MEPUOUYECKON COCTABIISIONICH OT KaxK10M
HE3aBHCHUMOM YaCTU CXEMBI

4 Paccuurtath AEHCTBYIOIIEE 3HAUCHUE
MEPUOINYECKON COCTABISIOLIEN TOKA
KOPOTKOTO 3aMbIKaHHS B 33JJaHHBIE MOMEHT
BpEMEHU

Onucanne MKAJbI OIIEHUBAHUS

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHUe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JIJISl PEIICHUS 3a/1a9

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITH 3a/l1aHue NMPEUMYILIECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBHIOJIHEHO

KM-4. PacuetrHoe 3aganue No2

®opmbl peaausanun: [lucemennas padbora

Tun koHTpoABLHOr0 Meponpusitusi: Pacuetno-rpaguyeckas padora

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpoueaypa npoBeaeHHss KOHTPOJIBLHOIO MeponpuaTusi: PacueTHoe 3aaHue 1O OIPENEICHUIO
3HaYeHHUH (Pa3HBIX TOKOB U HANPsKEHUI NP HECUMMETPHUYHOM KOPOTKOM 3aMbIKAHUH.

KpaTkoe cogep:xkanune 3a1aHus:

B cooTBeTCTBUM € TTOTYYEHHBIM 33JJaHUEM COCTaBUTh PACUETHYIO CXEMY C YKa3aHUEM MeCTa

KOPOTKOI'O 3aMbIKaHUH.

CocraBuTh CXEMY 3aMCHICHUA HpﬂMOI\/’I IOCICI0OBATCIBHOCTH.

CocTraBuTh CXCMY 3aMCUICHUA O6paTHOﬁ OCICa0BATCIBHOCTH.

CocraBuTh CXEMY 3aMCUICHUA Hy.]'IGBOfI OCICA0OBATCIBbHOCTH.

Paccuurats HHAYKTUBHBIX COIIPOTHUBJICHUSA HpHMOﬁ OoCIaCa0BAaTCIbHOCTH 3JICMCHTOB

PaCYETHON CXEMBI.
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Paccunrath HHAYKTHUBHBIX COITPOTHUBJICHUSA 06paTHOﬁ OoCIaCa0BAaTCIbHOCTHU 3JICMCHTOB

PaCUETHON CXEMBI.

Paccunrath HHAYKTHUBHBIX COITPOTHBJICHUA HyJICBOfI IOCICI0BAaTCIBHOCTH 3JICMCHTOB

PacUETHON CXEMBI.

Paccuurare neiicTByroliee 3Ha4UeHUE IEPUOJUUECKON COCTABISAIONIEN TOKa KOPOTKOTO
3aMbIKaHUS B HA4aJIbHbI MOMEHT BPEMEHH.

[TocTpouTh BEKTOPHYIO JUarpaMmy TOKOB B TOUKE KOPOTKOT'O 3aMbIKaHHUSI.
[TocTpouTh BEKTOPHYIO JUarpaMmy HanpsKEHUN B TOUKE KOPOTKOTO 3aMbIKaHUS.
[TocTpouTh BEKTOPHYIO JUarpaMmy TOKOB B YKa3aHHOW B 3aJJaHUU BETBHU.

[TocTpouTh BEKTOPHYIO JUArpaMmy HanpsDKEHUN B yKa3aHHOW B 3aJJaHUU TOYKE.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3arIaHMpOBaHHBIC PE3yNbTaThl O0YUYEHHUs 10
JMCIUIIIIMHE

Bomnpocsl/3aganust 17si IpoBEpKU

3HaTh: OCHOBBI COCTaBJICHHUA CXEM
3aMCIICHUA

1.CocTaBuTh CXEMY 3aMEIIEHUS IPSIMO
MIOCJIEI0BATEIbHOCTH

2.CocTaBUTh CXEMY 3aMeIleHNs 00paTHON
MIOCJIEI0BATEIbHOCTH

3.CocTaBuTh CXEMY 3aMEIIEHUs HYJIEBOI
HOCJICIOBATEIbHOCTH

3HaTh: IOCTPOEHUE BEKTOPHBIX JUarpamm
TOKOB M HampsHKEHUH TpU  KOPOTKUX
3aMBbIKaHUSIX

1.ITocTpouTh BEKTOPHYIO TMarpaMMy TOKOB B
TOYKE KOPOTKOI'O 3aMbIKAHU

2.I1oCcTpouTh BEKTOPHYIO IUAarpaMMy
HAIPSDKEHUN B TOYKE KOPOTKOTO 3aMbIKaHUS
3.ITocTpouTh BEKTOPHYIO JHarpaMMy TOKOB B
YKa3aHHOH B 3aJJaHUH BETBU

4.T1ocTpouTh BEKTOPHYIO IUArpaMMy
HaIIpSDKEHUN B YKA3aHHOW B 3aJaHUU TOYKE

YMers: paccYuThHIBaTh TOKH pu
HECUMMETPUYHBIX KOPOTKHUX 3aMBIKaHUAX C
Y4ETOM 3aTyXaHUs MIEPUOIUYECKON

COCTAaBJIAIOIIEN TOKA

1.PaccunTarh MHAYKTHUBHBIX COIIPOTUBIICHUS
IIPSAMOM TIOCIIE0BATEIIBHOCTH 2JIEMEHTOB
Pacy€THON CXEMBI

2.PaccunTarh HHIYKTUBHBIX COIIPOTUBIICHHUS
00paTHOM NOCIIe0BaTEIbHOCTH 3JIEMEHTOB
PacyETHON CXEMBI

3.Paccuntarh HHIYKTUBHBIX COPOTUBIICHUS
HYJIEBOU ITOCJIEI0BATEIBLHOCTH JJIEMEHTOB
pPacy€THON CXEMBI

4.PaccunTarh JEHCTBYIOIEE 3HAYCHHE
MEPUONYECKON COCTABISAIONIEN TOKA
KOPOTKOT'O 3aMBIKAHNS B HAYAJIbHBIA MOMEHT
BpEMEHHU

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 85
Onucanue xapakmepucmuku btnoanenus 3Hanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OeHKa "X0opoIno" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4
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Oyenka: 3 («yIOBIETBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: OueHka "y10BIeTBOPUTENHHO" BHICTABIISETCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-S. Tect Nel. KopoTkue 3amblkaHus B dJieKTpoycTaHoBkax 10 1000 B

®opmbl peanuzanuu: KoMneoTepHoe 3a/1aHue

Tun KoHTPOILHOTO MeponpusitTusi: TectupoBanue

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa mpoBeaeHHsi KOHTPOJIbLHOro Meponpustusi: Tect u3 9 Bompocos. s Kaxmoro
BOIPOCA MPUBOJIUTCSI HECKOJIBKO BAPHAHTOB OTBETA, OJMH U3 KOTOPBIX BEPHBIN.

Kpatkoe cogepxxanue 3agaHus:
Bri6epute BepHbIE OTBETHI.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHe PE3YyJIbTAThI
06y‘ICHI/I$I 10 JUCHUIIJIINHE

Bonpocsi/3aganus 11t IpoBepKH

3HaTh:  OCOOGHHOCTH  pacyeTa
TOKOB KOpOTKI/IX 3aMI>IKaHI/II7I B
AJIEKTPOYCTAHOBKAX HANPSHKCHHEM
o 1 xB

1.Kak cooTHOCSATCS MEX Ty cOO0I MOTOHHOE aKTUBHOE
COTPOTHUBIICHUE JBYX aJTIOMUHUEBBIX KaOENbHBIX TUHUN
OJWHAKOBOT'O CEUYCHHUS, OJHA HA HOMUHAJILHOE
Hanpspkenue 1 kB, Bropas nHa — 110 kB?

AKTHUBHOE CONIPOTHUBJIEHNUE BHICOKOBOJIBTHOM
KaOeJIbHOM JTMHUU BBIIIIEC

AKTHBHBIE CONPOTHBJICHHE ITUX Ka0eJbHbIX
JIMHUI NPUMEPHO PABHO

AKTHUBHOE CONPOTUBIIEHUE HU3KOBOJIBTHON
KaOeJIbHOM JIMHUU BBIIIIEC
2.Kak cooTHOCATCS MeXAy cO00i MOTOHHOE
WHJIYKTUBHOE COTIPOTUBIICHUE JBYX aTIOMUHHEBBIX
KaOCIbHBIX IMHUI OJMHAKOBOT'O CEYCHUS, OJIHA HA
HOMHHaJIbHOE HampsbkeHue 1 kB, BTopas Ha — 110 kB?

NHaykTHBHOE CONPOTHBJICHUE
BbICOKOBOJILTHOM Ka0eJIbHOH JUHHH BbIIIE

NHayKTHBHOE COPOTUBIIEHUE ITUX KaOEeIbHBIX
JIMHUN IPUMEPHO PABHO

NHIyKTHBHOE COMPOTUBIIEHUE HU3KOBOJIBTHOU
KaOeJIbHOM JIMHUU BBIIIIE
3.01™MeThTe (PaKTOPHI, BIUSIONIUE HA AaKTUBHOE
COTIPOTHUBIIEHNE KaOETbHBIX JTUHUM:

Temmneparypa okpyxarouiei cpeabl

Tumn n3omsuun Kadens

BricoTa mpoknaaky KaOenbHOM TMHUY HaJl 3eMJIeH

Harpes ka0ejiel TOKOM NPOTEKAKIIUM 10 HUM
4.11pu yBenTU4YEeHUU TEMIIEPATyphl KabeIbHOM TMHUH Ha
50 °C, xak, mpuOIU3UTETHHO, U3MEHUTCS €0 aKTUBHOE
COINIPOTHBIIEHUE?

Veennuutcs Ha 40%
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3annaHupOBaHHbIE pe3yNbTaThl
00y4YeHUs 10 TUCITUTINHE

Bonpocsi/3aganus 11t npoBepKu

Vmenpmurcsa Ha 40%

VYBenuuntces Ha 4%

Vmenbmurcsa Ha 4%

YBeanunrtcs Ha 20%

Vmenpmurcsa Ha 20%
5.Uto0 Takoe TEII0BOM craj] ToKa?

YMeHbleHHe TOKa KOPOTKOTO 3aMbIKaHUSI U3-3a
YBEJIMYCHUS TEMIIEPATYPBI OKPYKAIOLLIEH CPEJIbI

YMeHbllIeHHE TOKA KOPOTKOI0 3aMbIKAHUSA W3-
3a HarpeBa Ka0eJbHOW JUHUH 3TUM TOKOM

YMeHbIIICHHE TeMITepaTypbl KaOeIbHOM JIMHUH
IIpY CHUKCHUU TOKA B HEN

YMeHbllIeHHEe aKTUBHOT'O CONTPOTUBIICHUS
KaOebHOM JTMHUY U3-32 CHIDKCHUS TEMIIEPATYPhI
OKpY’Karolllel cpebl
6.Ecnu cpaBHMBATH METAJUTHUECKOE KOPOTKOE
3aMbIKaHUE U AYroBoe B 3nekrpoycranoBke 0,4 kB, npu
BCEX OCTAJIbHBIX MApaMeTpax HEM3MEHHBIX, MOKHO
0XHJaTh, YTO B HAYAJIbHBIA MOMEHT BPEMEHU

TOK METAJUIMYECKOr0 KOPOTKOTO 3aMbIKAHUS
COMNOCTAaBUM C TOKOM JyTOBOT'O

TOK METAJUIMYECKOr0 KOPOTKOTO 3aMbIKAHUS
0oJbIIe, IpUMEpHO B 3 pa3a, ueM JAYroBOTO

TOK METAJNINYeCKOr0 KOPOTKOI0 3aMbIKaHUS
0oJsbiie Ha 10-40%, yem ayrosoit

TOK METAJUIMYECKOr0 KOPOTKOTO 3aMbIKAHUS
MEHbBLIE JYyTOBOrO
7.Kak Ha TOK KOPOTKOTO 3aMbIKaHUS BIUSIOT
ACUHXPOHHBIE IBUTATENN B AJeKTpoycTaHoBKax 0,4 kB?

VYBeNMUYnBaOT TOK KOPOTKOTO 3aMBbIKAHHUS Ha
npotsbkeHuu 0,5 ¢, 3aTeM NepexoAsT B UIYHTUPYIOIIHI
pexuM

B HayaJIbHBLIH MOMEHT NOANMUTHIBAIOT TOK
KOPOTKOI0 3aMbIKaHUs, HO yxke yepe3 10-30 mc
nepexoAsiT B IIYHTHPYIOILIUI peskuM

CHIXAIOT TOK KOPOTKOTO 3aMbIKaHUSI HAXO/SICh
MTOCTOSIHHO B IIYHTHUPYIOIIEM PEXUME

VYBenIMuuBaOT TOK KOPOTKOIO 3aMbIKaHUs, Ha
MPOTSHKEHUH BCEH TTPOOIKUTETHFHOCTH KOPOTKOTO
3aMBbIKaHUS
8.IlostHOE COMPOTUBIIEHHE aBTOMAaTHUYECKUX
BBIKJTIOYATENEH MOXKHO MPUOTU3UTENHHO ONPEACTUTh

IO BBIAEIIIEMON TEILIOBOI MOIITHOCTH B
HOPMAaJIbHOM pEXHUME, YKa3aHHOU B CIIPABOYHBIX JIAHHBIX

10 HOMUHAJIBHOMY TOKY BBIKJII0UYATEJIS

TOJIBKO SKCIIEPUMEHTAIBHBIM ITyTEM

10 TIOJTHOMY BPEMEHH OTKJIFOUCHHS BBIKITIOUATES
9.ConpoTuBieHne HYJIEBOU MMOCIEI0BATETbHOCTH
KaOeIbHOM TSI YEeTHIPEXKIITHbHOU KaOEeTbHON JTMHUHI
ONPEAEISIETCS B IEPBYIO OYEPED
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3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus s npoBepKu
00y4YeHUs 10 TUCITUTINHE

HAJMYUEM M cedeHHeM HeHTpPaabHOro
NMPOBOJIHMKA

METAJJIOKOHCTPYKIUSAMH BAOJb KaOEIHLHOTO
KaHaja

HAJIMYMEM/OTCYTCTBHEM SKPaHOB M OPOHU

Onucanue MKAJbI OICHUBaAHUSA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHkKa "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe
BBITIOJTHEHO B MOJIHOM 00'bEME WJIH BBITIOJTHEHO MMPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTaBIsAETCS €U
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenxa: 3 («yIOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHu€e NPEUMYIIECTBEHHO BBIIIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBHICTABIISIETCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBIITOJIHEHO
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM 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 y4aeToM aeiicteust 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 koopaunart (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. Juddepennnansabie ypaBHEHUS MEPEXOIHBIX 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. BeipaxkeHust 17151 MOTOKOCHEIUICHUH pa3IndHbIX 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 MaluHbl. BekTopHast quarpamMma
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 COCTABIIAIONIEH 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 NoNepeyHoOn U Mpo10abHON cBepXnepexoaHbix J/]C CHHXPOHHOM MalIuHbI C
nemrepHbIMI KOHTYpaMy U3 BEKTOPHOM JMarpamMMal.

11. Hasnauenue APB cuuxponHO# MamuHbl. DopcupoBKa BO30YKICHUS MAIIUHEI.
@axTrueckas U SKBUBaneHTHast 3aBucuMoctd DJ{C 00MOTKH BO30YKI€HHs OT BpEMEHHU IpU
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. 3meHeHue BO BpeMEHU JIEHCTBYIOLIETO 3HAYEHUS IEPUOJUUECKON COCTaBIIAIONIECH 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. U3meHeHME BO BPEMEHHU JEHCTBYIOLIETO 3HAYEHUSI IEPUOINUECKON COCTABIIAIOIIEH TOKa
KOPOTKOI'O 3aMbIKaHUs M HAIPSKEHHSI Ha BBIBOJIAX CUHXPOHHOIO TeHepaTopa (6e3 yuera
BIIMSIHUS AeMIT()EPHBIX KOHTYPOB) B Cllydae, KOTJja CONPOTHUBIICHUE BHEIITHEH CETH MPEBHIIIACT
kputnyeckoe. [lonstue 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 U HANpsOKEHUsT 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 IEPEXOIHBIN MTPOLIECC IPU KOPOTKOM 3aMbIKaHUH B LIETIH SKOPSI.

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. CBoOoaHbIe COCTABIISIONINE TOKOB B 0OMOTKE BO30YKIEHUS U SIKOPE CUHXPOHHOMN
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 3aMbIKaHHH.

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 €IUHMIL 1)1 pacueta TokoB K3. [Topsamok
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 MMEHOBAaHHBIX
€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 COCTaBIIAIOIIEN TOKAa KOPOTKOTO 3aMbIKAHUSI IIPH
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 CIIOCOOOM I CHHXPOHHOW MaIIHbI 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 3aMbIKaHHs B CXEME C HECKOJIBKUMU I'€HEepaTOpaMu Ipu
MCIIOJIb30BaHUHU METO/a TUIIOBBIX KPUBBIX.

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

10. Onpenenenue ynanéHHOCTH TOYKA HECUMMETPUYHOTO KOPOTKOTO 3aMbIKAHHUS 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 3aMeleHHs (TOYHask U NPUOIMKEHHAs).

12.  JIByx(hazHoe KOpOTKOE 3aMbIKaHHe Ha 3eMJIro. | paHnuHbie ycinoBusi. OCHOBHBIC
COOTHOLLIEHUS JJIi CAMMETPUYHBIX COCTABIIAIOIINX TOKOB U HANpsDKEHUM. BekTopHbIE
JyarpaMMbl TOKOB M HaIlpsDKEHUN B MECTE KOPOTKOIo 3aMblkaHus. KoMmIuiekcHas cxema
3aMELICHMUSL.

13. JIByx(a3Hoe KOpoTKoe 3aMbIkaHue. | panndnbie ycaoBus. OCHOBHBIE COOTHOIICHHS JUIS
CUMMETPUYHBIX COCTAaBIISIOIIMX TOKOB U HalpsKeHUI. BeKTOpHBIE quarpaMMbl HapsHKEHUH U
TOKOB B MECTE€ KOPOTKOI'0 3aMbIKaHus. KomIiekcHas cxema 3aMeleHusl.

14.  JIBoitHOoe kopoTKoe 3aMbikaHue. PacueTHble BUbI ABONHBIX K3. dopmy:sl s pacuera
toka nBorHoro K3. O6macth ucnoiap30Banus TOKOB IBOMHBIX K3 mpu mpoBepke
AIIEKTPUUYECKOT0 00OPYJOBAHUS.

15. IIpaBuiio 3KBUBaJIEHTHOCTH TOKA MPSIMON MOCIEA0BATENbHOCTH P HECUMMETPUYHBIX
KOPOTKHX 3aMBIKaHUSAX U OCHOBAaHHOE HA HEM CJIE/ICTBHE.

16. OcobeHHOCTH CXeM 3aMelIeHUs HyJIeBOH mociieaoBaTensHoCTH. [lopsaaok nx
cocTaBJIeHUs (IIPUBECTH MPUMED).

17.  DOmnropsl pacnpeneneHusi CHMMETPUUYHBIX COCTABIISIOUINX HAIPSDKEHUH B pocTeHiei
AIIEKTPUUYECKOMN 1IeTH MPU KOPOTKHUX 3aMbIKaHUSIX Pa3HbIX BUAOB (0HO(a3HOE, 1BYX(pa3zHoe,
JIBYX(a3HOE Ha 3EMIIIO).

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 31ekTpuueckux ceTsix ¢ MHBEPTOpHbIMU ycTaHOBKamMu BOC n
HAaKOIIUTEJIEH DIIEKTPOIHEPTHH.

20. Hcnonb3oBaHME KOMIBIOTEPHBIX MPOrpamMm Juid pacdera TokoB K3. OTeuecTBeHHBIE U
3apyOeKHBIE TPOrPAMMBI, IPEUMYIIIECTBA U HeTOCTaTKH. PazpaboTka pacyeTHOM MOIeH.
[TpyHIMIIBI TapaMeTpU3alUK IEMEHTOB PACYETHON MOJEIH.

21.  OcobeHHOCTH pacdeTa TOKOB KOPOTKOTO 3aMBIKAHHSI B CETH HOMHHAIBHBIM
HanpsbkeHueM 110 1 kB. OcoO0eHHOCTH COCTaBIECHUS CXEMBbI 3aMEIleHHs [T pacyeTa KOPOTKOTro
3ambIkaHus B ceTH 0,4 kB (y4eT nepexoIHbIX CONPOTHUBIEHUN KOHTAKTOB alaparos,
AIIEKTPUYECKON YT, YBEIUUEHUS aKTUBHOTO conpotusienus KJI u T.1.).

Yacrs 3. Pacuer conpoTHBIIEHHH 3JIeMEHTOB
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1. ComnpoTHBICHUS CXEMBI 3aMEICHUs] CHHXPOHHOM MatuHbl Xd, Xd', Xd . Otnnuue
3HAYEHHUM COIPOTHUBIICHU, BBIPA)KEHHBIX B OTHOCUTENIBHBIX €IMHUIIAX Ul OJHOTO M TOTO e
CHHXPOHHOTO reHeparopa. B kakoit MoMeHT BpeMeHu K3 MOXHO HCTIOIB30BaTh YKa3aHHbIE
CONPOTHUBIICHHUS JUIsl 3aMELLIEHUS CHHXPOHHOW MallluHBbI?.

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

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

4. ConpoTuBJeHNE HYJIEBOH MMOCIEI0BATEIHLHOCTH JBYXOOMOTOYHBIX TPAHC(HOPMATOPOB.
5. ComnpoTHBIIeHNE HYJIEBOI MTOCIE0BATEIBHOCTH TPEXOOMOTOUHBIX TpaHC(HOPMATOPOB.
6. ConpoTuBieHrE HYJIEBOH MMOCIEI0BATEILHOCTH OHOLICTTHOW BO3AYIIHON JIMHUU 0e3
3a3eMJIEHHOTO I'PO303aIIUTHOTO TPOCa.

7. ComnpoTuBieHNEe HYJIEBOH MMOCIEI0BATEILHOCTH OAHOICTIHON BO3YIIHOM JTMHUU C

I'PO303alIUTHBIMU TPOCAMHU.

MatepuaJbl AJ151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.IIpu pacyere KOPOTKUX 3aMBbIKAaHUI B BBICOKOBOJIBTHBIX 3JIEKTPOYCTAHOBKAX,
IPEIIOYTUTENBHO UCIIOIb30BAaTh:
OTtBeTsI:
A) MeHOBaHHbBIE €AMHUIIBI
b) OTHOCUTENbHBIE €TUHUIIBI
Bepnpsiii otBet: b
2.I1pu BeIOOpE OGa3zucHOM MomHOCTH paBHOM 100 MBA u 6a3ucHOro HanpsKeHUs 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 MPH pacyeTe:
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 NOCIIE10BATEIbHOCTH, HO HE 00513aTEIbHO COCTaBICHHUE CXEMbI 3aMEIICHUSI HYJIEBOI
MIOCJIEA0BATENBHOCTH?
OTBeThI:
A) Tpexda3HbIX KOPOTKUX 3aMbIKaHUN
b) JIByx¢a3HbIX KOPOTKHUX 3aMbIKaHUI
B) OnHoda3HbIX KOPOTKUX 3aMbIKaHUH
Bepnwiit otBet: b
5.I1pu kakoM BHJIE KOPOTKOTO 3aMbIKaHHsI HE 00s13aTE€IIbHO COCTABICHHE CXEMBI 3aMEIIeHUS
00paTHO# M HYJIEBOH MOCIE0BATEIHHOCTH?
OtBeThI:
A) Tpexda3HbIX KOPOTKUX 3aMbIKaHHUH
B) JIByx(a3HbIX KOPOTKHX 3aMbIKaHUI
B) Onnoda3HbIx KOPOTKUX 3aMBbIKAaHUHT
Bepnsliii otBeT: A

19



6.B xakoe Bpemsi, OT Hauaa BO3HUKHOBEHHUS! KOPOTKOTO 3aMBIKAHUSI, MOKHO OKUIATh
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) JleficTByromiee 3HaY€HUE TOKA KOPOTKOT'O 3aMbIKaHUSI B HA4YaJIbHbI MOMEHT BPEMEHH
b) IlocTtosiHHAas BpeMEeHU anepuoOANUECKON COCTaBIISIOLIEH
B) ynapHblit TOK KOPOTKOT'O 3aMbIKaHUS
Bepuriit otBeT: A
8.1y11 - 3T0 0003HAYCHHE:!
OTBeTHI:
A) JleficTByro1iee 3HaY€HUE TOKA KOPOTKOT'O 3aMbIKAHUS B HA4aJIbHbIi MOMEHT BpEMEHU
b) IlocrosiHHas BpeMeHU anepuoANYECKO COCTaBISIONIEH
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 anepruoAnYecKoil coCTaBIsOIIeH
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

Oyenxa: 5 («OTIIUYHOY)
Huoicnuii nopoe evinonnenus: 3a0anus 6 npoyenmax.: 85
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIONIHEHa B paMKax "MPOABUHYTOT0"
ypoBHs. OTBETHI 1aHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PELICHHM

Oyenxa: 4 («XOpOILIO»)
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 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6binoixHeHus 3Hanus: PaboTa BEIITOIIHEHA B paMKax "MmoporoBoro”
ypoBHs. OCHOBHasI 4aCTh 3aJJaHHs BHIMIOJIHEHA BEPHO. HAa BOMIPOCHI YIIIYOJICHHOTO YPOBHS

Oyenka: 2 («<HEYTOBICTBOPUTEIHLHO)
Onucanue xapakmepucmuxku 6blnoHeHus 3uanus: PaboTa He BHIIOTHEHA WM BBIIOJTHEHA
MIPEHMYIIIECTBEHHO HETPABUIHLHO
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

HTorosas oleHKa MO Kypcy ONpENeseTcss UCXO[s U3 OLEHOK CEMECTPOBOM M 3K3aMEHAIlMOHHOU
cocrasisironei cornacHo [Tonoxkennro o GanabHO-peRTHHTOBOH cTpykType HUY "MOU.
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