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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.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH pyKoBOIUTH pa3padOTKOM MUKPOIIPOIIECCOPHBIX YCTPOKUCTB PEICHHOM 3aIUThI
N]I-1 [Toka3piBaeT 3HaHKNE MPUHILIUIIOB JICHCTBUS AJITOPUTMOB PEJICHHOMN 3aIUTHI U UX
napameTpbl

M BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanmsanuu: BeinonHenue 3ananus
1. KM-3 Jlaboparopnas pabota «Bnusaue BTH u HachilieHus: Ha OCHOBHYIO 3aIlIUTY
Tpancopmaropa» (JIlaboparopnas padbora)
2. KM-4 JlabopartopHast pabota «Pe3epBHbIE 3aIIUThI TPAHCPOPMATOPOB U
aBToTpanchopmaropon» (Jlaboparopuas padora)
3. KM-5 JlabopaTtopHas paboTta «3aluThl reHepaTopoB U OJI0KOB reHepaTop-
Tpa"copmarop» (JIabopatopHas pabora)

dopma peanuzanuu: [TuceMenHas padbota
1. KM-1 «Pacuer peneitHoii 3amuThl Tpanchopmaroposy» (KonTponbpHas padora)
2. KM-2 JlabopaTtopHas padota «/IuddepeHimanbHble 3aUThl TPaHCHOPMATOPOB U
aBToTpanchopmaropoy (JlabopaTopHas pabora)
3. KM-6 «Pacuer 3aiiuThl TeHepaTopoB, padoTaIMUX B OJIOKE ¢ TpaHCHOPMATOPOM»
(KontponpHas pabota)

BPC aucuunjavHbl

1 cemectp
Beca KOHTpOJIBHBIX MepOnpUsITHiL, Y0
P 1 TUCIIATUTUHEI Nunexc KM- | KM- | KM- | KM- | KM- | KM-
asas et KM: 1 2 3 4 5 6

Cpox KM: 4 8 12 16 16 17

OO0mras XxapaKTepuCcTHUKa 3aTUT C a0COTIOTHOM
CEJICKTHBHOCTBIO U IPHUHIIUIIBI UX JICHCTBUS

OO11ast XxapakTepUCTHKA 3aIUT ¢ AOCOTIOTHON
CEJIEKTUBHOCTBIO ¥ IPUHIIMIIBI UX IEHCTBHUS

3ammThl TpaHCHOPMATOPOB U
aBTOTpaHC(HOPMaTOPOB

3ammThl TpaHCHOPMATOPOB U
aBTOTpaHC(HOPMATOPOB

3amura muH

3amuTa Mg + + + + +




OCHOBHBIE 3aIUTHI BO3AYIIHBIX JTUHUN
AJIEKTpOIepeaun

OCHOBHBIE 3alllUThI BO3AYITHBIX JIMHUIT
QJICKTpOIICpCaaun

3amuThl reHepaTopoB, OJIOKOB TeHepaTop-
Tparcopmarop

3anuThl FeHepaTopoB, OJIOKOB TEHEPaTOp-
TpaHchopmaTop

3amuThI AJIEMEHTOB COOCTBEHHBIX HYXKT
SIIEKTPUYCCKUX CTAHIUI

3amuThI AJIEMEHTOB COOCTBEHHBIX HYX]T
SIICKTPUYCCKUX CTAHITUI

Bec KM: | 20 15

10

15 20

20

$O061as yacte/[I1s1 MPOMEXKYTOUHOM arTecTanuud

BPC kypcoBoii padoTsl/mpoekTa

1 cemectp
Beca KOHTpOJIBHBIX MeponpUsITHiL, Yo
Wunekc KM-1 KM-2 KM-3
Paznen qucuumimHbl
KM:
Cpok KM: 1 8 16
Amnamus tpeboBanuiit HT/l k coctaBy (hyHKIMIA peneifHO 3amuThl + +
00BeKTa.
Pacuyer ycTaBok 3aIuT MOJCTaHIIUU + +
Pacuer ycTaBoK 3aIUT JTMHUHI JIEKTpOIIEpEaadn + +
Pazpabotka cxembr UTC st 3anmuiaeMoro o0bekTa +
Bec KM: 10 40 50




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
JUCLIUILINHE
IK-1 N-1nka [Toka3wiBaeT | 3HaTH: KM-1 «Pacuer peneiinoii 3amuTsl TpancopmaropoB» (KortponsHas
3HaHUE IIPUHLIMIIOB | PACUETHBIEC PEKUMBI JUIS paborta)
JEUCTBHUS QITOPUTMOB | IPOBEPKHU XapAKTEPUCTUK KM-2 JIaboparopnas pabota «/IuddepennpanbHpie 3amuThl
penerinoit 3amutel U ux | TT u TH, Ha cooTBeTcTBHE TpaHchopMaTopoB U aBToTpaHchopmaTopoB» (JlaboparopHas paboTa)
[apaMeTpsl YCJIOBUAM 3KCILTyaTalluu KM-3 Jlaboparopnast padbota «Bnusnue bTH u HachllieHHs Ha OCHOBHYIO

0COOCHHOCTH PEKUMOB
paboTHI pacpeeTuTeIbHBIX
ceTen

YCJIOBHSI 1 OCOOCHHOCTH
pacuera ycTaBoK
TpaHchOpMaToOpOB, JIMHHH,
TeHEpaTOpOB,
3JIEKTPOJIBUTATENEH, IIIMH
YMeTs:

MIPOU3BOJIUTH pacyeT U
BBIOOP KOMMYTAIIHOHHBIX
anmnapaToB U MPOBOJHUKOB
BO BTOpHUYHBIX Lensx TH u
TT (mpoBOAHUKOB)
MIPOU3BOIUTH BHIOOD U
pacuer napaMeTpoB
cpabaThIBaHUS YCTPOUCTB
pENEHHON 3aIUThI

3amuTy Tpanchopmaropa» (Jlaboparopuas pabota)

KM-4 JlaGoparopras pabota «Pe3epBHbIC 3aIUTHI TPAaHCHOPMATOPOB U
aBToTpanchopmaropoy (JlabopatopHas padbora)

KM-5 JlabopaTtopHas paboTta «3amuThl reHepaTOpOB U OJIOKOB reHepaTop-
TpaHnchopmarop» (JlaboparopHas paboTa)

KM-6 «Pacyet 3amuThl reHepaTopoB, paboTaroMX B OJI0KE C
TpaHnchopmaropom» (KoHnTposibHas paboTa)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. KM-1 «Pacuer peJieiiHol 3alMThI TPaHCGOPMATOPOB)

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHHsi KOHTPOJbHOro wmeponpusaTusi: KoHTpoibHOE MeponpusTHe
MIPOBOAMTCA B MEPUOJ ayAUTOPHBIX 3aHATUH. [IpomomxurensHocTh KOHTposis 90 muH. PaGoTs
BBITIOJIHSIFOTCSL MHMBUIYAJIbHO 10 BapyaHTaM 3aJaHui

Kpartkoe cogep:kanue 3aiaHusA:
1)  BbINONHUTE pacyeT yCTaBOK 3alIUT TpaHchopmaTopa Hanpspkenuem 220/110/10 kB

2) HpOI/ISBeCTI/I OLCHKY YYBCTBUTCIIbHOCTH 3aIlIUT.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCOOEHHOCTH  PEKHUMOB 1.OcHOBHBIE TOBPEXKACHUS U HEHOPMAJIbHBIE PEXKUMBI
paboThl pacipeeIUTENbHBIX CETEH paboTel Tparchopmaropa (aBToTpanchopmMaTopa)
3HaTh: YCIOBUS M OCOOEHHOCTHU 1. Iuddepenunanbapie 3aUUThH TpPaHCHOPMATOPOB U
pacuera YCTaBOK aBTOTPaHC(HOPMATOPOB

TpaHcpopMaTopos, JVHUH, 2. PezepBHbIe 3a1IUThHI TpaHCHOPMATOPOB U
TeHEePaToOpPOB, AIIEKTPOIBHUTATENEH, aBTOTPaHC(HOPMATOPOB

HIMH

YMeTh: NpoU3BOAUTH BBIOOP U 1. Pacyer 3ammt TpaHCPOPMATOPOB U

pacueT mapaMmeTpoB cpadaTbIBaHUs aBTOTpaHC(HOPMATOPOB

YCTPOMCTB PEJICHHON 3aIUThI

Onucanue MKAJbI OLEHUBAHUS :

Ouenka: 5
Huoicnuii nopoe evinonunenus 3adanus 6 npoyermax: 100
Onucanue xapakmepucmuku ebinonnenus snanus: CTyAeHT BBIITOTHII 3ajaHne 0e3 OmnOoK

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuku eeinonnenus 3uanus: B recte coepiieHo He 6osee 20 % ommbdok

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 60
Onucanue xapaxmepucmuxu evinoanenus 3nanus: bonee 60% 0TBETOB MpaBUIILHEIE.

Oyenka: 2
Onucanue xapakmepucmuku evtnoanenus 3nanus. OueHKa "He 3a4TeHO0" BBICTABISETCS €CIIN
3a/IaHKM€ HE BBINOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIHTAT HE COOTBETCTBYET 3aJJaHUIO

KM-2. KM-2 JlaGopaTopHas padora «InddepeHunaibHbie 3alMThI
TpaHcGopMaToOpoOB M AaBTOTPaHC(POpMATOPOB»

®opmbl peanusanuu: [lucbMenHas padora
Tun koHTpoBLHOrO MeponpusTus: Jlaboparopnas padora
Bec koHTpOBbHOrO Meponpustusi B BPC: 15




IIpouenypa mnpoBeleHHs KOHTPOJbHOro Meponpusitusi: JlaGopatopHas pabora Ha
71a00paTOPHOM CTEHJIE - 4 1

KpaTtkoe conepskanue 3a1aHusi:
N3yuenune 6a30BbIX MPUHIUIIOB pa0bOTHl Aud depeHITnaIbHOM 3aIUThl TpaHCchopMaTopa 1

IIPOBEpKa ACUCTBUSI 3aILUTHI IIPH pazandHbIX Bujgax K3

KoHTposibHbIe BONPOCHI/3a1aHUA:

3HaTh: YCIOBUA U OCOOCHHOCTH 1.Cnioco6 orcrpoiiku qudepeHnnanTbHON TOKOBOM
pacuera YCTaBOK OTCEUKH OT OpOCKa TOKa HaMarHM4YUBaHUs
TpaHcpOpMaTopoB, JVHUH, 2.Bp16op napameTpoB cpabaThIBaHU

TE€HEPAaTOpPOB, 3JIEKTPOABUIATEIEH, g hepeHIMATBHON 3alUThI C TOPMOKEHUEM

HIMH

YMeTh: MpOHW3BOAUTH BBHIOOP U 1.MopenupoBanue 6a30Boro GyHKIIMOHATIA

pacueT mapaMmeTpoB cpadaTbIBaHUs muddepeHIMaTbHOM 3auThl TpaHnchopmaropa
YCTPOMCTB PEJICHHON 3aIUThI

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 95
Onucanue xapakmepucmuxu evinonnenus 3nanus: Hammane otuéra. HesHauntenpHbIe HETOYETHI B
OTBETaX Ha BOIPOCHI

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 65
Onucanue xapaxmepucmuxu evinoinenus snanus: Hammaue ot4éra, OTBETHI ¢ OIMOKaMU

Oyenka: 3
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu 6vinoineHus snanus: Hanuaue ot4é€ra, OTBETHI C TpyOBIMHU OITMOKAMU

Oyenka: 2
Onucanue xapaxmepucmuxu 6vinoineHus sHanus: OTCYTCTBUE OTBETOB Ha BOIIPOCHI

KM-3. KM-3 JladopaTopHasi padota «Bausinue BTH n HachllieHUs1 HA OCHOBHYIO
3ammTy TpaHcpopmarTopa»

®opmbl peaau3anuu: BeinoiHeHne 3a1aHus

Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpoueaypa mnpoBeleHMsi KOHTPOJILHOrOo Meponpusitusa: JlaGopatopHas pabora Ha
1ab0paTOPHOM CTEHJIE - 4 U

Kparkoe conepxxanue 3agaHus:
W3ydeHre npuHIUIIOB OTCTPONKH MU depeHIMaTbHON 3auThl TpaHchopmaTopa oT Opocka
TOKa HaMarHM4MBaHUS U U3y4eHHE BIMSHUS HACHILIEHUS TpaHC(POPMATOPOB TOKA HA pabOTHI
3alIMTHBI B OCJIOM C YUYCTOM HaJIMUUA PECIICHUSA 10 OTCTPOﬁKe oT 6poc1<a TOKa HAaMarHn4yuBaHUs

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: OCOOEHHOCTH PEXHUMOB 1.IIpnunHbI BO3HUKHOBEHUS OpocKa TOKa

paboThI pacrpe/leIUTENbHbIX CeTel HaMarHM4YMBaHUs

3HaTh: pacueTHbIE PEXUMBI IS 1.yder BausHuUs HaceleHus TT Ha pacueT ycTaBoK
IIPOBEPKM XapakTepuctuk 1T u nuddepeHInaTbHON TOKOBOW OTCeUKH TpaHchopmaropa
TH, Ha COOTBETCTBHE YCIOBUSIM




OKCILTyaTallun

3HaTh: YCIOBUS M OCOOEHHOCTHU 1.Cnoco6s1 orctpoiiku 13T Tpanchopmartopa ot Opocka
pacuera YCTaBOK TOKAa HaMarHU4MBaHUS

TpanchopMaTopoB, JMHUH,
TCHEePaTOpPOB, AJIEKTPOIBHUTATEICH,
HIWH

YMeTh: NpOU3BOAUTH pacuyeTr u 1.MopenupoBanue Opocka TOKa HaMarHUYMBaHUs
BbIOOD KOMMYTallHOHHBIX 2.Mopenupoanue K3 B ycnoBusx Hacsiuienust TT
anmnapatoB M IPOBOJHUKOB BO
BropuuHbix wnemsix TH wu TT
(TIPOBOTHUKOB)

Onucanue MIKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax: 95
Onucanue xapakmepucmuxu evinoninenus 3nanus: Hanmmuue otuéra. HezHauntenbHble HETOYETHI B
OTBETAX HA BOIPOCHI

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoineHus sHanusa: Hanuuue otuéra, OTBETHI ¢ OIIUOKaMU

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyernmax. 65
Onucanue xapaxmepucmuxu evinonnenust 3uanus: Hamuane otuéra, OTBETHI C TPYOBIMH OIIMOKAMH

Oyenka: 2
Onucanue xapaxmepucmuxu evinonenus snanus: OTCYTCTBUE OTBETOB HA BOIIPOCHI

KM-4. KM-4 JlabopaTopHasi padora «Pe3epBHble 3alIUTHI TPaHCPOPMATOPOB U
aBTOTpaHc(PoOpMaTOpPOB»

®opMbl peajau3anuu: BeinoiHeHne 3a1aHus

Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposbHoro meponpusitust B bPC: 15

IIpoueaypa mnpoBeleHMsi KOHTPOJILHOrO Meponpusitus: JlaGopatopHas pabora Ha
1ab0paTOPHOM CTEHJIE - 4 U

Kpartkoe conepixanue 3a1aHusi:
W3y4eHnne 6a30BBIX MPUHITUIIOB peaTH3aliy KOMITIEKCA Pe3EPBHBIX 3aIUT TpaHchopMaropa, a

TaKke 0coOeHHOCTel X paboThI pH pa3uyHbIX Buaax K3

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTb: NpoU3BOJAUTH BBHIOOP H 1.Mopenuposanne MT3 u MT3 ¢ nyckom o
pacueT mapaMmeTpoB cpadaTbIBaHUs HaMpsHKEHUIO IBYXOOMOTOYHOTO TpaHchopMaTopa
YCTPOMCTB PEIECHHON 3aLUThI 2.MonenupoBaHie TOKOBOW 3alllUThl HYJE€BOU
MOCJIEZI0BATEIBHOCTH ABYXOOMOTOYHOIO
TpaHcopmaropa

3.MozaenupoBaHue 3alMTHI OT NEPErpPy3KU
JIBYXOOMOTOYHOT'0 TpaHc(opmaTopa

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5




Huoicnuti nopoz evinonnenus sadanus 6 npoyenmax: 95
Onucanue xapaxmepucmuxu evinonnenus snanus: Hanuuue oruéra. HeznauntenbHble HEJOUYETH B
OTBETaX Ha BOMPOCHI

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakxmepucmuxu evinoneHus 3nanus: Hammane oTaéra, OTBETH ¢ ONITMOKaMuU

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 65
Onucanue xapakmepucmuxu evinoaneHus 3uanus: Hamuaue otuéra, OTBETHI ¢ TPYOBIMU OIIMOKaMHU

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus shanus: OTCYTCTBUE OTBETOB HA BOIIPOCHI

KM-5. KM-5 JlaGopaTopHasi padoTa «3amMThl reHepaTopoB U 0JIOKOB reHepaTop-
TpancgopMaTop»

®opmbl peaau3anmnu: BelonHeHne 3a1anns

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpoueaypa mnpoBedeHHs] KOHTPOJIbHOro Meponpusitusi: JlaGopatopHas paboTta «3aluThl
reHEepaTopoB U OJIOKOB reHepaTop-TpaHchOopMaTop»

Kparkoe conepxkanue 3aianus:
W3ydeHne 6a30BBIX MPUHITUIIOB peaTH3aIK PE3EPBHBIX 3aIIUT OT BHEITHUX Mexayda3abix K3
0JIOKOB reHepaTop-TpaHcGopMaTop, a Takke 0COOCHHOCTEH UX paOOThI MPHU PA3TUYHBIX BUIAX
TTOBPEKICHU I

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: OCOOEHHOCTH  PEXKHUMOB 1.ABapuiiHble 1 HEHOPMAaJIbHbIE PEXXUMBI OJI0Ka

paloThI pacrpe/leIUTENbHbIX ceTel reHeparop-TpaHcgopmarop

YMeTb: TNpOW3BOAUTH BBHIOOPD U 1.MonenupoBanne Gpynkimonana MT3 ¢ myckom mo

pacyer rmapaMmeTpoB cpabaThbIBaHMS HanpsDKeHUIo OJoKa TreHeparop-TpaHchopMaTop

YCTPOMCTB PENEHHON 3aIHUThI 2.MopenupoBanue (GyHKIIMOHANA TUCTAaHIIMOHHOMN
3alUThl OJ10Ka reHepaTop-TpaHchopMmaTop

OnucaHue MKaJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 95
Onucanue xapaxmepucmuxu evinonneHus snanua: Hanuune ory€ra. HezHaunTenbHbIE HEJOUETHI B
OTBETaX Ha BOIPOCHI

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonnenus 3uanusa: Hammuue otuéra, OTBETHI ¢ OIIMOKaMU

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 65
Onucanue xapakmepucmuxu evinoinerus 3nanus: Hammuue otuéra, OTBETHI ¢ TPYOBIMH OIITHOKAMHU

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTCYTCTBHE OTBETOB Ha BOIIPOCHI




KM-6. KM-6 «Pac4eT 3a1iMThl TeHEPATOPOB, PA00TAIOIIMX B 0JI0KE C
TpancopmMaTopom»

®opmbl peaquzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHMsi KOHTPOJbHOro MmeponpusaTusi: KoHTpoibHOE MeponpusTHe
BBITNIOJIHATCS B BUJI€ MMCbMEHHOM paboThl. Bpemst Ha BhImonHeHUE 3a1aHus - 90 MUHYT.

Kpartkoe cogep:xkanue 3aiaHuA:
[Tpou3BecTr pacyer 3alIUT T€HEPATOPOB, PAOOTAIOIIMX B OJIOKE C TPaHC(HOPMATOPOM:
1 mpononbHas auddepeHnnanbHas TOKOBast 3aIUTa;
2 nUCTaHIMOHHAS 3alHTa;
3 TOKOBas 3alIUTa OOPaTHOU MOCIIEI0BATEILHOCTH.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: YCIOBHSI W OCOOCHHOCTH 1.OcHOBHBIE U pe3epBHBIC 3aIUTH T€HEPATOPOB,
pacuera yCTaBOK paboTaromux ¢ 610ke ¢ TpanchopmMaropom
TpaHcpOpMaTopoB, JMHUH,

TeHEepaToOpOB, JJIEKTPOIBUTATENCH,

IWH

YMeTh: MPOU3BOJIUTH BBIOOP U 1.Pacuer nmapamMeTpoB cpabaThIBaHUS 3aIIUT

pacyeT mapameTpoB CpabdaThIBaHUS TeHEPaTOPOB, paboTaronux ¢ 0J0Ke ¢ TpaHchopmaTopom
YCTPOMCTB PENEeHOM 3aIUThI

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3a0anus 8 npoyenmax. 95
Onucanue xapakmepucmuxu 6blnonenus 3Hanus: OLeHKa "0TIMYHO" BBICTABIISIETCS €CIIU 3a/1aH1e
BBITIOJIHEHO B MOJTHOM 00beME MPEUMYIIECTBEHHO 0€3 OmmnOoK

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHkKa "XopoIo" BBICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpaBICHUE [T pEIIeHMs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BHIIIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyT0OBICTBOPUTEIILHO" BEICTABIIICTCS
€CJIN 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIIECTBEHHO HE BBIMOJHEHO
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM ATTECTAIIUA
1 cemectp
®opMa NPpOMEKYTOYHOI aTTecTalMu: DK3aMeH
IIpumep Onsiera
1. Cocras 3ammut Tpancopmaropa (aBTorpancdopmaropa). ['a3oBast 3amura
TpaHcopmaTopa
2. CriocoObl MOBBIIIEHUS! YyBCTBUTEIBHOCTH IPOI0JIbHON AU depeHnanbHoi TOKOBOMA

3AILUTEHI.
3. Paccumrtarh ycTaBKM MpPOJOJIHHOM 3aIIUTHI TpAaHCPOPMATOPA, OLIEHUTh YyBCTBUTEIBHOCTb.

IIpouenypa npoBenenust

[TpoBOaUTCS B MUCBMEHHOM M yCTHOW (hopMe 1O OujieraM B BUIE PEIICHHS 3aa4d U W3JI0KECHUS
Pa3BEpHYTOro OTBeTa. Bpems Ha BBINOIHEHHE HSK3aMEHAIIMOHHOTO 3aJIaHMs/TIOJrOTOBKY OTBETa —
60 MUHYT.

L Ilepeuens Komnemenyuil/uHOUKAMOPO8 U KOHMPOIAbHBIX 60RPOCOB NPOBEPKU PE3YIbHIAN 06
0CBOCHUA OUCUUNTUHDI

1. Komnerenuusi/ Unaukarop: MJI-1nk-1 [Toka3piBaeT 3HaHWE MPUHIIUIIOB JEHCTBUS aJITOPUTMOB
PEIENHON 3alIUTHI U UX ITApaMETPBI

Bonpocel, 3a1anns
1.

1. CocraB 3amuT reHepartopa. 3amuTa oT nossimieHus U Ha cTaTope reHepaTopa, 3amuTa OT
3aMBbIKaHWH Ha 3eMJTI0 B 0OMOTKE POTOPA, 3alllUTa OT MEPErpy3KH 0OMOTKH POTOpA.

2. Bwuzpl NOBpeXICHUN 1 HECHOPMAJIBHBIX PEXUMOB TpaHC(HOPMaTOPOB. BeKTOpHBIE AHArpaMMel
TOKOB BO BTOpHYHBIX Hernsix 3ammtel npu K(3), K(2), K(1) 3a tpancdopmatopom /Y-11. ITpunmmmn
neiicreust JI3T u tunel yerporicts JI3T.

3. PaccunraTh ycTaBKM NPOJOIBHOM 3aIMTHI TpaHchopMaTopa, OIICHUTh YYBCTBUTEIBHOCTB.

2.

1. Pacder BTOpu4HBIX Ienel TpaHC(HOPMATOPOB TOKA.

2. PacuerHsle ycnoBus 1uis BeIOOpa Toka cpabatsiBanus U [I3T. [Ipuuannel nosBiaeHus Toka
HebanaHca B HETSIX 3alUThl.

3. PaccunraTh ycTaBKM NPOJOIBHOM 3alIMTHI TpaHc(HOpMaTOpa, OIICHUTh YYBCTBUTEIBHOCTS.

Komruiekc 3amut TpexodMoTogHoro Tpancopmaropa (AT).
Paccunrtarh ycTaBKH pe3epBHBIX 3alUT TpaHC(HOPMATOPa, OIICHUTh YYBCTBUTEIHLHOCTD 3alllHT.

3.
1. KoMmrmuiekT 3ammT 371eMEHTOB COOCTBEHHBIX HYXK]I.
2
3

4.1.  CnocoObl MOBBIIIEHUS YyBCTBUTEIBHOCTHU AU HepeHInaIbHON 3aUThI
Tpanchopmaropa.

2. CocraB 3amut 6110Kka reHepatop-tpancpopmarop, TCH. Kommeke 3amut
TpaHcopmaTopa O0Ka.

3. PaccumTarh ycTaBKH pe3epBHBIX 3alUT TpaHCHOPMATOPA, OLICHUTh YYBCTBUTEIBHOCTD
3aIIuUT.

5.1. uddepennmanpHas 3amumra muH. Beidop napameTpos cpabaTsiBanus. Pexum
onpo6oBanusi. OuysctBienue /J[3111.
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2. Cocras 3amut 6110Ka reHepatop-tpancpopmarop, TCH. Kommieke 3amumt TCH.

3. Paccumtath ycTaBKU pe3epBHBIX 3aIIUT TpaHC(HOPMATOPa, OLIEHUTh YYBCTBUTEIBHOCTh
3aIuT.

6.1. Kommekt 3amur 3nemMeHToB coocTBeHHbIX HYX 1. P3 TCH 6-10/0,4 xB.

2. Cocras 3amut 6110Ka reneparop-rpancopmarop, TCH. Kommiekc 3ammr
TpanchopmaTopa 0JIoKa.

3. PaccuuTarh ycTaBKM MPOJOIBHON 3aIUTHI TpPaHC(HOPMATOPA, OLICHUTH YYBCTBUTEIHHOCTb.
7.1.  KoMmruiekc 3almT 3JeMEeHTOB COOCTBEHHBIX HYXK/I. P3 BBO#OB nuTanus Ha cexuuio KPY
COOCTBEHHBIX HYX]I.

2.  CocraB 3amut reaeparopa. 3ammura ot nossimeHust U Ha cTaTope reHepaTopa, 3alliuTa oT
3aMBIKaHUN Ha 3€MJTF0 B OOMOTKE pOTOpA, 3alUTa OT Meperpy3ku 0OMOTKH poTopa.

3. Paccuutath ycTaBKU MPOJOJIBHOM 3alIUTHI TpaHC(HOPMATOPA, OLIEHUTH YYBCTBUTEIHHOCTb.
8.1.  Cocras 3ammr reHeparopa. JucTaHIIMOHHAS 3alIUTa, 3alUTa OT CAMMETPHUYHBIX
MepPErpy30K U OT HECUMMETPHUIHBIX neperpy3ok (T30I1).

2. Pacuernsbie ycnoBus mis Beioopa Toka cpadbarbiBanus J3T. [IpuyuHb mosiBiIeHUs TOKa
HebanaHca B LIETIAX 3alHUTHI.

3. Paccuurarh ycTaBKH IPOJOJIBHOM 3aIUTHI TPaHC(HOpPMATOPA, OLICHUTH YYBCTBUTEIHHOCTb.
9.1. [punuun neiictusa 3T u Buast yerpoiictB A3T. Ux paznuuus.

2. Buas! noBpexxaeHnii 1 HEHOPMAIBHBIX PEKUMOB TpaHchopMaTopoB. BekTopHbie
JMarpaMMbl TOKOB BO BTOpHYHBIX mersax 3ammTthl 1pu K(3), K(2), K(1) 3a tpanchopmaTopom
J/Y-11. Hpunamun aeiicteus 3T u tunst yerporicts 3T.

3. Paccuutath ycTaBKU pe3epBHBIX 3aIIUT TpaHC(HOPMATOPa, OLIEHUTh YYBCTBUTEIBHOCTh
3aluT.

Marepuaibl A1 IPOBEPKH OCTATOYHBIX 3HAHUM
1.1. 3auem npumeHsETCS PEKUM ONPOOOBaHUSA?
OTtBeTsI:
a. Jlnst onpoGoBanmst paboThl ycTpoiicTBa P3A mpu M3MEHEHNH €ro YCTaBOK B HOPMATBHOM
pexxume (npu HopmanbHO# cxeme [1C unu 3C) b. [{ns nonkmouenus k 39C snementa 39C B
NepBbIE Pa3bl IOCIIE €r0 PEMOHTA, KOTJ1a €CTh 0OJIbIIast BEpOSITHOCTh BO3HUKHOBeHUs K3 Ha
3TOM aieMeHTe c. g onpoboBanus rotoBHOCTH K pabote CB unu LICB, koraa B
HOopMasbHOM pexkuMe BkItoyaercs CB win LICB d. nsg nonkmouenus k 39C snementa 93C,
otaeneHHoro padee oT 99C nelcTBUEM pelelHOM 3alUThI, KOrJa ecTh 00JIbIIas BEPOSTHOCTD
BKJIFOUEHUS ATOTO AJIEMEHTa Ha HeycTpaHuBlieecs K3
Bepusriit otBet: d. lns noaxmouenust k 93C snementa 99C, otaeneHHoro panee ot 99C
JefiCTBHEM pesIeHHOM 3allUThI, KOT/1a €CTh O0JIbIasi BEPOSTHOCTD BKIIIOUEHUS ATOTO
aJIeMeHTa Ha HeycTpaHuslieecs K3
2.
2. Jlns yero Hy>HBI (GYHKIIMOHAJIbHBIE Opranbl u3ouparenbHbiil oprad Nel (MO1),
n3ouparenbHblid oprad Ne2 (1O2) u myckoBoii opran (I10) B quddepenunanbHoi 3amure
mIuH?
OtBerTsI:
a. O1(2) — nns onpenenenus Ha kakoii muHe ecth K3, 1O — mist onpenenenus nanmuus K3
Ha cucTteMe(ax) MIMH JUIsi MaKCUMaJIbHOTO KOJMYECTBAa BOZMOXKHBIX pexuMOB b. NO1(2) — s
OTJIEJIEHHs] TOJIBKO IIMH Ha KOTOpbIX K3, I10 — ans otnenenus muH Ha kotopelx K3 B
pexxuMe HapymieHus puxcarnuu npucoequHenuit ¢. MO1(2) — ans coxpaneHus
AIIEKTPOCHA0KEHUs TOTpeOUTeNel HEMOBPEXKACHHBIX IINH P OTJEIECHUH [IMH Ha KOTOPBIX
K3; [1O — nns ornenenns muH Ha koTopbix K3 korga MO1 u MO2 He MOTyT ITpaBUIIBHO
pabotats d. UO1 — nunist otaenenust muH Ha kotopbix K3, MO2 — s pe3epBupoBaHus
nevicteust MO1, [1O — nnst mycka MO1 u MO2 npu K3 Ha 3ammimmaeMprx mmHax
Bepnsiii otBet: b. MO1(2) — ans otaenenus Tonbko muH Ha KOTopbix K3, [10 — mns
OTJIeJIeHNs IIMH Ha KOTophIx K3 B pexume HapyeHUs: GUKCAUU MPUCOeTUHEHUI
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3.3.  Jlng gero ucnons3yercst ouyBcTBieHue B JI311?

OtBeTsI:
a. [l Toro, uto6st I3 cpabaTsiBano npu K3 Ha mo60M ompobdyeMoM NpUCOeAMHEHUH,
HNOJKJIIOYEHHOM K 3alllMIIaeMbIM HIMHaM b. J[11st ncnpaBieHus 3aJaHHbIX B YCTPONWCTBE YCTaBOK
J31 npu BeIsIBICHUH OLIMOKH B pacCUMTaHHBIX 3HaueHusX ycraBok JI311I c. J{ist Toro, 4ToObI
YBEJIIMUUTH HAZIEKHOCTh OTJEJICHU 3alUIIAEMbIX IIMH, BBOJUMBIX B IIEPBBIC Pa3bl IIOCIIE UX
pemonTa, ipu K3 Ha Hux d. 11 KOppEeKTUPOBKH 33JaHHBIX B ycTpoiicTBe ycTaBok 3111 Ha
OCHOBE SKCIIEPUMEHTAIBHO MOJYyYEeHHBIX 3HAaYCHHUH Toka HebanaHca e. J{s Toro, urobsr JI311
cpabareiBanio mpu K3 Ha 3ammiaeMbix ornpoOyeMbIX ITHHAX

Bepwnsriii otBeT: a. [{is Toro, uto6s! 311 cpabaTeiBano nmpu K3 Ha mro6oM onpodyemom

IIPUCOEAVMHEHUH, TIOJKIIOYEHHOM K 3alllMIIa€MbIM ILIHHAM
4.4. Yro xapakrepusyeT ko3 punueHnt cxembl (Kcx)?

OTtBeThI:
a. OTHOILIEHUE TOKa B pelie npH pa3Hblx Bujaax K3 b. oTHomeHue Toka B pesie KO BTOPpUYHOMY
toky TT c. oTHOIIEHHE TOKa BO3BpaTa pejie K TOKy cpadarbiBaHus d. OTHOILICHHE TOKA B pejie
npu K3 k Toxy cpabaTeiBaHus pene

BepHblii oTBET: b. OTHOIIEHHE TOKA B peiie KO BTOpUYHOMY TOKY TT
5.5.  Yto noHumaercs NoJ| «0TKa30M cpabaThIBaHUS 3aIUTHI?

OTBeThI:
a. n3nuinHee cpabarbiBaHue pu BHelHeM K3 b. otka3 cpabatbiBanus pu BHyTpeHHeM K3 c.
Bce rnepeunciienHoe d. moskHoe cpabarpiBanue B pexxume 6e3 K3

Bepuslii oTBeT: b. 0TKa3 cpabaTbiBaHus pH BHyTpeHHEM K3
6.
6. Uro moHMMaEeTCs MO/ IOKHBIMY» CpabaThIBAHUEM 3aIIUTHI?

OTBeThI:
a. cpabaTbIBaHME BO BCeX cilydasx, kpome BHyTpeHHUX K3 b. cpabatbsiBanue npu BHenHux K3
c. cpabatbiBaHue B pexume 6e3 K3

Bepuslii oTBeT: . cpabaThiBaHue B pexxume 6e3 K3
7.7. Juddepennunanpras 3ammTa NpUMEHSIETCS B KAU€CTBE

OtBeTsI:
a. pe3epBHOM 3aInTa OT MEXTYPa3HbIX KOPOTKUX 3aMbIKaHUH J1st D] MOIIHOCTHIO MEHee 5
MBT b. ocHOBHO 3aIIUTHI OT MEX1y(ha3HBIX KOPOTKUX 3aMbIKaHU# 17151 D /] MOIIHOCTHIO
6osiee 5 MBT c. 3ammThl OT 0/1HO(A3HBIX 3aMbIKaHUI Ha 3eMJTt0 JuTst D] MoIHOCTRIO Ooee 2
MBT d. ocHOBHO 3aIUTHI OT MEX1y(ha3HBIX KOPOTKUX 3aMbIKaHU# 17151 D /] MOIIHOCTHIO
6onee 2 MBT

BepHblil oTBeT: b. 0CHOBHOM 3aIUTHI OT MEKAY(Ha3HBIX KOPOTKUX 3aMbIKaHUH 17151 D /]

MOIIHOCThIO Oonee S MBT
8.8. BriOepute HeBepHOE YTBEP)KCHHE. 3aIlUTa OT MEePerpy3Ku MpeIycMaTpUBaeTcs ¢
JICUCTBHEM Ha OTKJIIOUCHHE 11 D /]

OtBeTsI:
a. ¢ 0c000 TSKENIBIMH YCIOBUSIMHU ITyCKa M caMo3aIlycka b. moJiBep:KeHHbIX EpErpy3Ke 1Mo
TEXHOJIOTHYECKUM MPUYMHAM C. TIeperpy3ka KOTOPBIX ABISETCS HENOMYCTUMOH d. meperpyska
KOTOPBIX BO3MO’KHA IIPU YPE3MEPHOM YBEIHUEHUH JIIUTEIBHOCTH IyCKOBOTO MEPHOJa MpU
MOHM)KEHUU HANPSHKEHUS! IUTAIOLIEN CETH

BepHblii 0TBeT: a. ¢ 0c000 TSHKEIBIMU YCIOBUSMH ITyCKa U caMO3aIlycKa

II. Onucanue wikanvl oueHuganus

Ouyenka: 5
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuku 6blnoIHeHus 3Hanus: PaboTta BBIMOTHEHA B paMKax "MPOJABUHYTOTO
ypoBHsi. OTBETHI JaHBI BEPHO, Y€TKO CHOPMYINPOBAHHBIE OCOOCHHOCTH NMPAKTUYCCKUX PEIICHHUH

n
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeIoiHEeHa B paMKax "6a30Boro"
ypOBHsI. BOJILIIMHCTBO OTBETOB JIaHBI BEPHO. B yacTh Marepuana ecTb HE3HAYUTEIILHBIC
HEJOCTaTK!

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOJHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAsI 4acTh 3a/I1aHUs BHITIOJHEHA BEPHO. HA BOMPOCH YTIIIYOJIEHHOTO YPOBHS

Ouenka: 2
Onucanue xapaxmepucmuxu vinoineHus 3nanus: Pabora He BBINIOJIHEHA WIN BBITIOJTHEHA
MPEUMYIIIECTBEHHO HEMPABUIHLHO

II1. IIpaguna évicmasnenus umo2o80i OyeHKU no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIlbHO-PEHTHMHIOBOM cuUCTeME AJs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

1 cemectp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

3ammra KII npoBoauTCs CTYI€HTOM KOMHCCUH U3 ABYX (Win Oonee) npenogasareneid. CTyAeHT
CUMTAETCS AOMYIIEHHBIM 0 3allUThI IPU HAJTMYMN COOTBETCTBYIOMIEH noanucu pykoBoaurens KI1
Ha TUTYJIBHOM JIUCTE KypCcOBOro npoekTa. CTyIeHT AOJDKEH MOoAroToBUTh B coctae KIT
rpadguyecknii MaTepuai, oTpaxaroumii ocHoBHbIE pe3ynbTaThl KII. [Ipu HeoOxoauMocTH cTyAeHTY
CJIEZyeT MOATOTOBHUTD JONOIHUTENbHBIN rpaduuecKkuil MaTepuai (B TOM YUCIIE 3TO MOXKET OBbITh
MIPE3CHTAIINS ).

II. Onucanue wkKanvl oueHueanus

Oyenka: 5
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «OTJIMUHO» BeicTaBisieTcst CTYIEHTY,
KOTOPBII B ITOJIHOM 00hEME BBITIOJTHIII KYPCOBYIO pa0OTy B COOTBETCTBHH C 33JJaHUEM, Ha 3alIUTE
MOKa3aJj, YTO BIa/IeeT MaTepUaIoM U3YUEeH-HOUM TUCIUILUIMHBI, CBOOOTHO MIPUMEHSIET CBOU 3HAHUS
JUUIsl OTBETOB HA BOIPOCHI KOMUCCHH

Oyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu gotnoanerus 3uanus: Ouenka «XOPOILO» BbicTaBnsieTcsa CTyACHTY,
KOTOPBIY B HETIOJTHOM 00BbEME BBIITOJIHUI KYPCOBYIO pabOTy B COOTBETCTBUU C 33JJaHUEM WJIU HE
JOMYCTHJI TPYOBIX OIIMOOK B KypCOBOM paboTe, Ha 3alllUTe HE CMOT OTBETUTH HE Oojee ueM Ha 1
BOIIPOC WJIM HETOYHO OTBEYAJl Ha BOMPOCHI KO-MUCCUU

Oyenka: 3
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinoanenus snanua: Ouenka «¥Y JOBJIETBOPUTEJIBHO»
BBICTABIISIETCS CTYJEHTY, KOTOPBIN B 00bemMe MeHee 70 % BBINMOIHUI KypCOBYIO paboTy B
COOTBETCTBHHM C 33J[aHUEM WJIU JIOIYCTUI O/IHY IpyOyro omMOKYy B KypcOBOH paboTe, Ha 3alluTe He
CMOT OTBETUTH He OoJiee 4eM Ha 2 BOIpoca WM IPOAEMOHCTPHUPOBaIl HEYBEPEHHOE BIIa/ICHHE
MaTepUaIoM

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanua: Onenka «HEY IOBJIETBOPUTEJIbHO»
BBICTABIIIETCS CTYJEHTY, KOTOPBIN HE BBIIIOJIHUI KYPCOBYIO pabOTy MIIM JOIYCTHII Oosee 3 rpyOnIix
OLIMOOK, MPOJEMOHCTPUPOBAJ HE3HAHNE U3YUEH-HOW AUCHUIUIMHBI Ha 3alUTe, OTBEYas Ha
BOTIPOCHI KOMUCCHU

1I1. Ilpaguna évicmaesnenusn umo2o680i OYeHKU no Kypcy

Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBON CHUCTEME ISt
crtynentoB HUY «MOW» Ha 0OCHOBaHMHM CEMECTPOBOM M aTTECTALMOHHOMN COCTABIISIOIINX.
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