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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-2 CniocoGeH yyacTBOBATh B 3KCIUTyaTallUH PEICHHON 3aIUThl, aBTOMAaTHKH U
AJIEKTPOOOOPYIOBAHUS
NJI-1 Cobnrofaet mops1oK BEIMOIHEHUS paboOT Ha SHEProOOBEKTE C yUETOM UX BUAA U
TEXHUKU 0€30MaCHOCTH

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaiuu: Jlomyck k 1abopatopHoi padote
1. UudpopmaninoHHO- TeXHOIOTHYECKUE cucTeMbl (JIaboparopnas padoTta)
2. Meponpusitus pu npoBeneHun padot B ycrpoiictBax P3A (Jlaboparopuas paboTa)
3. HopmaTuBHBIE JOKYMEHTBI, pErJIaMEHTUPYIOIIME IKCIUTyaTallio ycTpoicTB P3A
(JTaboparopnas pabota)
4. Dxcrutyarauus ycrpoiictB P3A u ux kananos cBsizu. MII ycrpoiictBa P3A (JIaboparopnast
pabora)

Dopma peanuzanun: [Tncemennas padora
1. HopmaTuBHBIE JOKYMEHTBI, pEerilaMeHTUPYIOIINE SKCILTyaTaliio ycTpoicTB P3A.
HNHpopMalinoHHO- TEXHOJIOTUYECKUE CUCTEMBI. MeponpusTHs IPU NPOBEACHUH paboT B
ycrpoiictBax P3A. Okcrutyarauus yctpoiictBs P3A u ux kananos cBs3u. MII ycrpoiictsa P3A
(TectupoBanue)

®Dopma peanuzaru: YctHas hopma
1. UndopmaninoHHo- TexHosornyeckue cucreMsl (Kommokuym)
2. Meponpusitust Ipu mpoBeneHrun padot B ycrpoiictBax P3A (Komnoksuym)
3. HopmaTuBHBIE JOKYMEHTBI, pErJaMEHTUPYIOIINE IKCIUTyaTallio ycTpoicTB P3A
(KonmnokBuym)

BPC nucuuminHbl

7 ceMecTp

Beca KOHTPOJIBHBIX MEPONIPUATHI, %o

P J1 QUCHUILIUHBI Mnpexe KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
a3acil AucH KM: 1 9 3 4 p : ; g

Cpox KM: 1 2 3 4 5 6 7 8

HopmaTuBHbIE TOKYMEHTHI,
perJaMeHTHPYIOIINE HKCILTyaTaIuio
ycTporctB P3A

[elicTByromume HOpMaTUBHO-
TEXHUUYECKHUE JOKYMEHTHI, + + + + + + + +
pErIaMeHTHPYIOLINE IKCILTYaTaluI0




ycTpoiictB P3A

ITepconan P3A. JokymenTtanus no P3A

WNHudopMannoHHO- TEXHOIOTHIECKUE
CHUCTEMBI

Cxewma pacnpenenenust UTC
(nHGOPMAIIMOHHO TEXHOJIOTUYECKHUX
CUCTEM)

Bropuunsie nenu. O61ue TpedoBaHusI.
Oco0OeHHOCTH OpraHU3alH U
TpeOOBaHUS IPU IPOU3BOCTBE
MIEPEKIOYCHUI

Meponpusitust Ipu NpoBeIeHUU padoT B
ycTporctBax P3A

OpraHu3anroHHbIE MEPOIPUATHS IIPU
npoBeIeHUH paboT B ycrpoiicTBax P3A

TexHu4yeckne MEpONPHUATHS IIPU
npoBeeHUH paboT B ycrpoiicTBax P3A

Okcmtyarauus ycrpoiicts P3A u ux
KaHaJIOB CBS3U

Oxcruryaranust YP3A u BY kananos
Juis yerpoiictB P3A

DKCIUTyaTanusi ONTUYECKUX KaHAJIOB
Ju1s yerpoiictB P3A

MII ycrpoiictea P3A

OcoGennoctu MII ycrpoiicts P3A

Wnrerpamnus MII ycrpoiicts P3A B
ACY TII

+

Bec KM:

10

10

10

10

20

20

10

10

$06m1as yacts/Jj1s1 MPOMEKYTOUHOMN aTrTecTaund




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
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
I1K-2 N-1nk-2 Cobmronaer | 3HaTh: HopmaTuBHbBIE TOKYMEHTHI, pETIIaMEHTUPYIOIINE SKCILUTYaTaIllUI0 YCTPOUCTB
MOPSIOK BBIMOJIHEHUS pabOT | OCHOBHBIE CBOWCTBA P3A (KomnokBuym)
Ha SHEProOOBEKTE C YYETOM | DJICMEHTOB HopmaTtuBHbBIE TOKYMEHTHI, pETIIaMEHTUPYIOIINE SKCIUTYaTaIllUI0 YCTPOUCTB

nux BHUaa u TCXHHUKHU

0€30I1aCHOCTH

ANEKTPOIHEPTeTUYECKOM
CUCTEMBbI

OCHOBHBIE [TOKa3aTeIn
HAJIEKHOCTH PEIICHHOMN
3aIUThl U OCHOBHOTO
o0opyoBaHUs
ANEKTPOIHEPIETUUECKUX
CUCTEM U METOJIbI UX
pacyéra

MIPUHLIMIIBI pabOThI

M (pOBON TEXHUKH;
aIropuTMBI ycTpoiicTB P3A
COBPEMEHHBIE TPOrPAMMHBIE
MPOJIYKTHI JISl pELICHUS
Hay4HbIX U MH)XEHEPHBIX
3a/a4 B 0051acTu
ANEKTPOIHEPTETUKHI
YMers:

COCTaBJIATh UHCTPYKIIMH 110
skcruryaranuu YP3A u
MPOrpaMMBbl UCIIBITAHUI
MIPOU3BOJIUTH MOJATOTOBKY

P3A (JIaboparopnas pabota)

HNudopmannonno- texnomoruueckue cuctemsl (Kommoksuym)
HNudopManimonHo- TexHOIOrH4YecKrue cucteMsl (JlabopaTtopHas padorta)
Meponpusitus npu nposeaeHun padot B ycrpoiictBax P3A (Komioksuym)
MeponpusTus npu npoBeeHuH padot B ycrpoiictBax P3A (JlaGopaTtopHas
pabora)

Okcmryaranus ycrpoicts P3A u ux xananos cBa3u. MII ycrpoiictsa P3A
(JTaGoparopnas padoTta)

HopMaTtuBHbIE TOKYMEHTHI, pETTIaMEHTUPYIOIIHE YKCILTyaTalu0 yCTPOUCTB
P3A. adopmanioHHO- TEXHOJIOTHYECKHE CUCTEMBI. MeponpusaTus npu
poBeeHuH paboT B ycTpoiicTBax P3A. Dkcrutyaranus yctpoiicts P3A u
ux kaHanoB cBsi3u. MII ycrpoiictBa P3A (TectupoBanue)




WCXOJHBIX TaHHBIX JJIs
pacuera TOKOB KOPOTKOTO
3aMBIKaHUS U TIPOBOJIUTH
pacuér TokoB K3
JKCILIyaTUPOBATh,
MIPOBOJUTH UCIIBITAHUS U
PEMOHT TEXHOJIOTMYECKOTO
o0opyoBaHUs
JJIEKTPOIHEPreTUIECKON
MIPOMBIIIJICHHOCTH




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. HopMmaTHBHBIE JOKYMEHTbI, perjiaMeHTHPYIOIIHe IKCIIYyaTAllUI0 YyCTPOCTB
P3A

®opmbl peanuzanuu: YcrHas Gpopma

Tun KOHTPOJIBLHOr0 MeponpusaTusi: Kommoksuym

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa mnpoBeaeHHsi KOHTPOJBLHOIO MeponpusaTHsi: B 3amanue BXoAsST cBOOOIHO-
KOHCTPYMpPOBaHHbIE BOIIPOCHI 110 TeMaM : "JlelicTByIOLIME HOPMATUBHO-TEXHUUYECKUE JOKYMEHTHI,
pernamenTupyromue 3kcmryaramnuio ycrpoilcts P3A" u "llepconan P3A. Jlokymentanuus o P3A"

Kpatkoe cogepxanue 3agaHusi:
[TpoBepka 3HaHui 1o TemaM : "JlelicTBYIOLME HOPMATUBHO-TEXHUYECKUE IOKYMEHTHI
2
periameHTupytoime skcruryataiuio ycrpoicts P3A" u "[lepconan P3A. JoxkymenTanus mo
P3A"

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HATB: OCHOBHBIC CBOIiCTBa 1.Yto npeacraBisieT 1OKyMeHTalus Ha ycTporcTBa P3A?
2JIEMEHTOB Kakue mpoexTHble MaTepuanbl, CKOPPEKTUPOBAHHBIE
3JICKTPOIHEPIETUICCKON CUCTEMBI MIPU MOHTAXKE M HAJIAJIKE YSPTEHKH M CXEMBI , BXOJIAT B

JOKYMEHTAIMIO Ha ycTpoicTBa P3A?

3HaTh: MIPUHLIUIIBI paboTsl 1.YT0 Takoe MosiCHUTEIbHBIEC 3aMTMCKH, KAOCIbHBIN
1u(poBON TEXHUKH; KYpHAJT; 3aBOJICKHE MaTepuaibl (TEXHUIECKOE OMHMCaHNe
Y UHCTPYKIIMS 110 SKCIUTyaTallH, acrnopra
9JIeKTpo00OPYIOBAHUS U allNapaToB U T.1.)?

YMeTb: NpOU3BOAUTH IMOATOTOBKY 1.ChopMupoBath MPOTOKOJ MPOBEACHUS TPUEMO-
UCXOIHBIX JAHHBIX JJIs pacuera CIATOYHBIX UCIIBITAHUN.

TOKOB KOpPOTKOTO  3aMbIKaHUS U
IPOBOAMTH pacuéT TokoB K3

YMers: JKCILTyaTUPOBATh, 1.IIpoBecTn aHa/IN3 TEXHUYECKOTO COCTOSIHUS
IIPOBOJIUTH MCIBITAHUS U PEMOHT ycTpoiictBa P3A.

TEXHOJIOTHYECKOTO 000py10BaHMS
ANEKTPOIHEPreTUYECKOMN
ITPOMBIIITIEHHOCTH

Onucanue MKaJbI OlleHUBAHUS:

Ouyenxa: 3a4TCHO
Onucanue xapakxmepucmuxu 8blnoIHe s 3HaHusl: BBICTaBIIIeTCS CTYJACHTY 3a IPABWIIBHBIN ,AJTH
YaCTUYHO MPABWJIBHBIN OTBET Ha 3a/IaHHbIN Bompoc:. OTBET COAEPKUT MPABHIBHYIO
MOCJIEI0BATEIFHOCTh B YMO3AKITIOUEHUSX. X TOTHOTA SBISICTCS TOCTATOYHOM JIJISl IIOCTPOSHUE
o0miero mporecca GyHKIIMOHUPOBAHUS CHCTEMBI, B KOTOPYIO BXOJHUT U3y4aeMblil TIpeIMET BOIIpoca

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 8binoIHeHUs 3Hanus: BICTaBIsSeTCs CTYIEHTY, KOTOPBI: HE OTBETUI
Ha SaJIaHHBIfI BOHpOC, HWJIN HEC CMOI' HAMCTUTH HpaBPIJ'IBHBIﬁ IMyTh JJIA JOCTHXCHUSA JIOTUYCCKU-
000CHOBAaHHOI'O OTBETA




KM-2. HopMaTiBHbIE JIOKYMEHTbI, PperJIaMeHTHPYIOLIHEe IKCIUIYaTAUI0 YCTPOMCTB
P3A

®opmbl peasu3anun: Jlomyck k 1abopatopHoii padore

Tun KoHTpoJBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIponenypa npoBeaeHnsi KOHTPOJIBHOIO Meponpusitusi: IIpoBepka 3HaHUN U YMEHUI CTy/AEHTa
HEOOXOIUMBIX JJIsl BBINMOJHEHUN jabopaTopHoil paboTel Ha Temy "lIpoBepka TpaHcdopmaTopa
TOKa, MCIOJIB3YEeMOr0 B CXeMaX peNeiHON 3amuThl" B TMOMEIICHWH, MPHUCIIOCOOJIEHHOM ISt
MPOBEJCHUS JTaHHOTO JabOpaTOPHOIO 3aHATUS, C HArJISOHOW JEMOHCTpalMeld MpUMEHEHUs
TEOPETUYECKUX 3HAHUU Ul PELICHUS ITIOCTaBICHHOW IPAKTUYECKOU 3a1a4n

Kparkoe congep:kanue 3aiaHus:
[TpoBepka ymeHuii mo teme rabopatopHoii padboTsl Nel: "[IpoBepka TpanchopmaTopa ToKa,
UCIIOJIB3YyEMOT0 B CXe€MaX PeJICHHOM 3alUThl" - 03HAKOMIICHHE CO CIIOCO0aMHU MTPOBEPKH
TpaHcopmaTopa TOKa, MUTAIOIIEr0 YCTPOUCTBA PEIEHHOM 3aIlUThl 1 aBTOMATUKH, [TOJIy4€HUE
po(eCCUOHATILHBIX HABBIKOB IPU CHITUU XapaKTEPUCTUK TPAHCPOPMATOPOB TOKA

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HAaTb:  OCHOBHBIE  IIOKa3aTeNn 1.B uem otinume TpanchopmaTopa TOKa OT CHIIOBOTO
HaJAEXKHOCTH PEIICMHON 3alUThl U TpaHchopmaropa 1o IPUHIHITY JeHCTBHS?

OCHOBHOT'O 000pya0BaHUs 2.Kakune BuIbI NOTPEIIHOCTEN PETIAMEHTUPYIOTCS IS
AIEKTPOIHEPrETUYECKUX CUCTEM M TT?

METOJIbl X pacyeTa

3HaTh: IIPUHIMUIIBI paboThI 1.Ilouemy Henb3s pa3peIBaTh BTOPUUHYIO Lienb TT1?

11U (POBON TEXHUKH,

1.Kak nposepsiercst ko3 punment tpanchopmarnmu TT
Ha Bcex kepHax? IIpousBectu npoBepky ko3¢ uirenta
tpancopmanuu TT.

YMeTh: NpOU3BOAUTH MOATOTOBKY
UCXOIHBIX JAHHBIX JJIs pacuera
TOKOB KOpPOTKOTO  3aMbIKaHUS U
IIPOBOAMTH pacuéT TokoB K3

YMeTh: 9KCILTYaTUpOBATh, 1.Kax MPOU3BOAUTCA CHATUC BOJIbT-aMIICPHBIX

MNpOBOAWUTL HUCHBITAHHUA W PEMOHT
TEXHOJIOTHYECKOT0 000pyn0BaHuUs
ANEKTPOIHEPreTUYECKOMN
IIPOMBILUIEHHOCTH

xapaktepucTk Bcex kepHoB TT? IIpousBectu naHHbIe
U3MepeHus Ha 1a00paTOPHOM CTEHJI€ B COOTBETCTBHE C
3aJlaHuEM NPENOJaBaTENs.

2.1IpoBepUTH COOTBETCTBUE MOJSIPHOCTH IEPBUYHBIX U

BTOpUYHBIX 00MOTOK TT - mpoBepKy 0THOMOSPHBIX
32)KUMOB IIEPBUYHOIN U BTOPUUHONM OOMOTOK.

Onucanue MKaJbI OlleHUBAHUS

Oyenka. 3a4TE€HO
Onucanue xapaxmepucmuxu 8blnoJIHeHUs 3HaHus: BrICTaBIIeTCS CTYIACHTY 3a IPaBUIBHBINA ,UITTH
YaCTUYHO MPaBUJIbHBIN OTBET HA 3a1aHHBINA BONPOC:. OTBET COAEPKUT MPABUIIbHYIO
MOCJIEIOBATEILHOCTh B YMO3AKITIOUCHUSX. VX OTHOTA SBISIETCS JOCTATOYHOM JIJIsl TOCTPOCHHUE
o0miero nporecca G yHKIIMOHUPOBAHHSI CUCTEMBI, B KOTOPYIO BXOJHUT U3Y4aeMbIil MpeaMeT
Borpoca. CTyJIeHT yMeeT aHAIM3UPOBATh BOMPOC ¥ MIPUMEHSTH TTOAXO/ISIINNA aTOPUTM
MPaKTUYECKOr0 pelIeHUs

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 6bIn0OJIHeHUs 3HaHus: BbICTaBlIIeTCs CTYyI€HTY, KOTOPBIA: HE OTBETUI
Ha 3a/IaHHBIN BOIIPOC, WM HE CMOT HAMETUTh ITPaBUJIbHBIN ITYTh ISl TOCTUKEHUS JTOTUYECKHU -
000CHOBAHHOT'O OTBETA, MJIM HE TIOKA3aJl HAJIMYUE MPAKTHUECKOTO HaBbIKa, B CIIyyae MPUMEHEHUS
KOHKPETHOW MPAaKTUYECKON 3a/1a4n




KM-3. UHpopMaIHOHHO- TEXHOJOTHYECKHE CUCTEMbI

®opmbl peanauzanuu: YcrHas Gpopma

Tun KOHTPOJILHOr0 MeponpusaitTusi: Kommoksuym

Bec konTpobHOr0 Meponpustusi B BPC: 10

IIpouenypa mnpoBeaeHHsi KOHTPOJBLHOIO MeponpusaTHsi: B 3amanue BXoAsaT cBOOOIHO-
KOHCTPYUpOBaHHbIE Bompochkl mo Temam : "Cxema pacmpenenenuss UTC (undopmanmoHHO-
TexXHoJIoTHYeckuX cuctem)" u "Bropuunsie nenu. O6mue tpedoBanus. OCOOEHHOCTH OpraHU3alUH
U TpeOOBaHUS MIPH MPOU3BOJICTBE MEPEKIIFOUCHUH"

Kpatkoe cogepixanue 3a1aHusi:
[TpoBepka 3Hanuii mo remam : "Cxema pacnpenenenus UTC (napopmannonHo-
TexHoyiorndeckux cucrem)" u "Bropuunsie nernu. O0mnue tpedoBanus. OcoOCHHOCTH
OpraHu3aly U TpeOOBaHUS IIPH TPOU3BOJICTBE MEPEKIIOYCHUN"

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHBIE CBOMCTBa
3JIEMEHTOB
AIEKTPOIHEPrETUYECKON CUCTEMBI

1.Yro Takoe pe3epBupoBanue cucrem UTC
(MH(MOPMAITMOHHO- TEXHOJOTUYECKUX CHCTEM) T10
M3MEpHUTEIBHBIM TpaHchopmaropam? Kakoii cymiecTByer
MOPSAIOK TEPEKIIF0OUEHU PU MPOBEACHUH OTepaluii B
M3MEPUTENBHBIX IETSAX B CIIy4ae BOSHUKHOBEHUS UX
HEUCIPaBHOCTEM?

1.Yro Takoe cxema UTC (na(popManimoHHO-
TEXHOJOTHYECKHUX CHCTeM): pactipenenenue cuctem UTC

3HaTh: COBPEMEHHBIE
NpOrpaMMHBIE  TPOJYKTHI  JUIS

pElICHHS HAyYHBIX U WHXKECHEPHBIX
3amay B o0Jactu
JICKTPOIHEPTCTUKH

mo TT u TH?
2.Kakwue cymiecTByrOT yKa3aHusi 10 YCTAaHOBKE
M3MEPUTENBHBIX TpaHC(HOPMATOPOB?

YMeTh: COCTaBIATh WHCTPYKIUU
nmo okcrryatanuu @ YP3A  wm
MpOrpamMMbl UCTIBITAHUN

1.IIpousBecTu pacCTaHOBKY U3MEPUTEIbHBIX
TpaHc(OPMATOPOB TOKA U HANIPSKEHUSI Ha
MIPUCTAHLIMOHHOM Y3JI€ DJIEKTPUYECKON CTaHIIUH IIPU
0JIOYHOH CXeM€ MOJAKIIIOYEHUS TeHEPaTOPOB.

YMers: JKCIUTyaTUpOBaTh,
MMPOBOAWUTL HUCHBITAHHUA W PEMOHT
TEXHOJIOTHYECKOT0 000pyn0oBaHuUs
ANEKTPOIHEPreTUYECKOMN
IIPOMBIIUIEHHOCTH

1. TpeboBaHMs K KJIACCY TOYHOCTH U JIOTTYCTUMOMN
Harpys3ke U3MEpHUTENIbHBIX TpaHc(hopMaTopax ToKa u
HanpsDKEHUs IPU UCTI0JIb30BaHUM LIU(PPOBON TEXHUKH.

Onucanue MKaJbI OlleHUBAHUS

Oyenka. 3a4TE€HO

Onucanue XapakmepucmuKku 6blnNOJIHEeHUsl 3HARUA. BricTaBnsercs CTYACHTY 34 HpaBHHBHLIﬁ ,AJIN
YaCTU4YHO HpaBHHBHLIﬁ OTBET Ha 3aJIaHHbII BOIIPOC:. OtBer COACPKUT NPABUIIBHYIO
MOCJICA0OBATCIIBHOCTh B YMO3AKIFOUCHHUAX. Hx monmHOTA SIBIISIETCS JIOCT&TO‘—IHOf/i JJI1 TIOCTPOCHUEC

06H_ICI‘O nmponecca (IJYHKI_II/IOHI/IpOBaHI/IH CUCTCMBI, B KOTOPYIO BXOOUT H3y‘18.€MBII>i npeaMeT BOIIpoCa

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 8binoIHeHUs 3Hanus: BICTaBIsIeTCs CTYIEHTY, KOTOPBIA: HE OTBETUI
Ha SaJIaHHBIfI BOHpOC, HWJIN HEC CMOI' HAMCTUTH HpaBPIJ'IBHBIﬁ IMyTh JJIA JOCTHXCHUSA JIOTUYCCKU -
000CHOBAaHHOI'O OTBETA

KM-4. UndpopManoHHO- TEXHOJIOTHYECKHE CHCTEMbI

®opmbl peaqu3anun: J[omyck k 1abopatopHoii padborte
Tun koHTpoIbHOTrO MeponpusitTus: Jlaboparopnas pabora



Bec koHTpOobHOrO0 Meponpustusi B BPC: 10
IIpoueaypa npoBeaeHnsi KOHTPOJIbHOro Meponpusitusi: [IpoBepka 3HaHUN U YMEHUH CTYIEHTA
HEOOXOJMMBIX JUIi  BBINOJHEHHMH JabopaTopHOM paborel Ha Temy "  PerymmpoBka
JIEKTPOMEXAaHUYECKUX peje " B IOMELICHUH, NPHUCIOCOOJEHHOM [UIsl INPOBEACHMS JaHHOTO
71a00paTOPHOTO 3aHATHS, C HAIJIAJHOW JAEMOHCTpaluedl NMPUMEHEHHs] TEOPETUUECKUX 3HAHUM JUIs
pEILIEHUs IOCTaBIECHHON IPAKTUYECKOH 3a7auu

Kparkoe cogepxxanue 3agaHus:
ITpoBepka ymeHwuit mo reme JadopaTopHoit padbotel No2: "PerynupoBka 3J1eKTpOMEeXaHUYECKUX
pene" - 3aKperuieHue TEOPETHUECKUX 3HAHHUM M0 MIPOBEPKE U TEXHUUECKOMY 0OCTYKMBAHUIO
MPOCTBIX PEJICHHBIX 3alIUT, OTPA00TKA HABBIKOB PabOTHI C MPOBEPOUYHBIM 000PYI0BAaHUEM
(oTpaboTaTh MPaKTUYECKUE HABBIKU IO UCTIBITAHUIO HJIEKTPOMArHUTHBIX PEJIe U PEryupoBKe
UX [apaMeTpoB cpabaTbIBaHUs

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: aNrOPUTMBI yCTpoicTB P3A 1.JlaliTe onpeneneHne MaKCUMAIbHBIX U MUHUMAJIbHBIX
pene. IlpuBenute npumMepsl. [ yero npeqHa3HayYeHbI
pere MaKCUMaJIbHOTO TOKa?

3HaTh: OCHOBHBIE  IIOKa3aTelu 1.Kak 6yner padotats pene PT-40 npu noymaye Ha HEero
HaJA&KHOCTH PEJICMHON 3allUThl U MOCTOSIHHOTO TOKa (M3MEHUTHCSA JIU IIKaja YCTaBOK)?
OCHOBHOT'O o0opynoBaHus

AJIIEKTPOIHEPTETHUECKUX CHUCTEM U
METOJIbI UX pacyéra

YMeTb: COCTaBIATH WHCTPYKLUHU 1.IIpousBecTy HACTPOUKY pejie Ha 3a/laHHYI0 YCTAaBKY
no akcryaraunn  YP3A  wm
IPOrpaMMbl UCTIBITAHUM

YmerTsb: JKCIULyaTUPOBAaTh, 1.IIpousBectu ucnwiranus peie PT-40 u PH-50
MPOBOJAUTH MCIIBITAHUS U PEMOHT
TEXHOJIOTHYECKOT0 000pyn0oBaHus
ANEKTPOIHEPreTUYECKOMN
IIPOMBIIUIEHHOCTH

OnucaHue MKAJbI OlleHUBAHUS

Oyenka. 3a4TE€HO
Onucanue xapaxmepucmuxu 8blNOJIHeHUs 3HaHus: BBICTaBIAETCS CTYIEHTY 3a IPaBUIBHBINA ,UITTH
YaCTUYHO MPaBUJIbHBIN OTBET Ha 3a/laHHbIN BOIIpoc:. OTBET COACPKUT MPaBUIIbHYIO
MOCJIEIOBATEILHOCTh B YMO3AKIIIOUCHUSX. VX MOTHOTA SIBIISIETCS JOCTATOYHOMU JIJIsl TOCTPOCHHUE
o0riero npoiecca GyHKIIMOHUPOBAHHS CUCTEMBI, B KOTOPYIO BXOAUT U3y4aeMblil IpeIMET
Borpoca. CTyJIeHT yMeeT aHAIM3UPOBATh BOMPOC U MIPUMEHSTH MTOAXO/ISIINMA alTOPUTM
MPaKTUYECKOr0 pEeHIeHUS

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 8binoIHeHUs 3Hanus: BICTaBIsIeTCs CTYIEHTY, KOTOPBIA: HE OTBETUI
Ha SaJIaHHBIfI BOHpOC, HWJIN HEC CMOI' HAMCTUTH HpaBI/IJ'II)HI)II‘/'I IIyTh I JOCTUXKXCHUA JIOTUUYCCKN-
000CHOBAaHHOI'O OTBETA

KM-5. MeponpusiTusi Ipu NpoBeeHUN padoT B yerpoiictBax P3A

®opmbl peanuzanmuu: YcrHas Gpopma

Tun KOHTPOILHOr0 MeponpusaTHs: KomiokBuym

Bec koHTpOBbHOrO0 Meponpustusi B BPC: 20

IIpouenypa mnpoBeaeHMsi KOHTPOJILHOIO MeponpusaTHA: B 3amaHue BXoAsaT cBOOOJHO-

KOHCTPYMPOBaHHBIE BOIPOCHI MO TemaMm : "OpraHu3allMOHHBIE MEPOINPHUATHS IPU IMPOBEIECHUU
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pabot B ycrpoiictBax P3A" u "TexHuueckre MEpONpHUsTHS NIPH MPOBEIECHUH pabOT B YCTPOHCTBaX

P3A"

KpaTlcoe CodcpiKaHUuE 3alaHUA:

ITpoBepka 3HaHuil 1o TemaM : "OpraHu3allMOHHbIE MEPOIPUATHS IIPH IIPOBEACHUU paboT B
yerpoiictBax P3A" u "TexHn4eckue MeponpHsITHs Y IPOBEIEHIH padoT B yCTPOMCTBAaX

P3A"

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: aJrOpUTMBI YCTpoiicTB P3A

1.Uto HEOOXOAMMO yUUTHIBATh MIPH pa3paboTKe
porpaMm padoT u 0pOPMIICHUIO ONEPATUBHOMN
JUCTIETYEPCKOM 3asBKHU?

2.Kakue TexHUYeCKrue MepONpUATUs HEOOXOUMO
MPOU3BOIUTH IIPU MPOBEJECHUHU PabOT B yCTPONCTBAX
P3A?

3HaTh: COBPEMEHHBIE
NpOTpaMMHBIC  TPOAYKTBI  JJIs
pElICHNs HayYHBIX U WHXKECHEPHBIX
3amay B oOJactu
JICKTPOIHEPTCTUKH

1.Kakue Buabl OpraHu3allMOHHBIX MEPOIPUATUI
IIPOU3BOATCS NPH MIPOBEIACHNUN pabOT B yCTPOHCTBAX
P3A?

VYMeTh: NPOU3BOAMUTH MOJITOTOBKY
UCXOJHBIX JAaHHBIX JJIS pacuera
TOKOB KOPOTKOTO  3aMbIKaHUS U
pOBOAMTH pacuéT TokoB K3

1.IIpoBecTn BU3yallbHBIX OCMOTP ycTporicTBa P3A,
OTPEJICTUTH BO3MOXXHOCTH MOJIKJIFOUEHHS] HCTOYHUKA
TOKa.

YMmers: JKCILTYaTUPOBATh,
IMPOBOAWUTL HUCHBITAHHUA W PEMOHT
TEXHOJIOTHYECKOro 000pyn0oBaHus
ANEKTPOIHEPreTUYECKOMN
IIPOMBIIUIEHHOCTH

1.IIpoBectu ncTOYHNKA TOKA K YCTpOHCTBY P3A,
coOro1ast TpeOOBaHUS AIEKTPOOE30MaCHOCTH.
2.IIpoBecTu cHATHE apameTpa cpabaThiBaHUS U
BO3BpaTa ycTpoicTB P3A u onpenenuts ero
OTHOCHUTEJIbHYIO IOIPEUTHOCTb.

OnucaHue MKaJbI OlleHUBAHUS

Oyenka. 3a4TE€HO
Onucanue xapaxmepucmuxu 8blNOJIHeHUs 3HaHus: BrICTaBIAETCS CTYIACHTY 3a IPABUIBHBINA ,UITH
YaCTUYHO MPaBUJIbHBIN OTBET Ha 3a/laHHbIN BOIIpoc:. OTBET COACPKUT MPaBUIbHYIO
MOCJIEIOBATEIFHOCTh B YMO3AKIIOUCHUSX. VX MOTHOTA SIBISIETCS JOCTATOYHOM JIJIsI TOCTPOCHHUE
o0mrero mporecca GyHKIIMOHUPOBAHUS CHCTEMBI, B KOTOPYIO BXOAHUT U3ydaeMblil TIPeIMET BOIIpOca

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 6bINOJIHeHUs 3HaHus: BbICTaBIIIeTCs CTYyI€HTY, KOTOPBIA: HE OTBETUI
Ha SaI[aHHBII\/’I BOHpOC, HWJIN HEC CMOI' HAMCTUTH HpaBHHBHBIﬁ myThb I JOCTHUXCHUSA JIOTUYCCKHU -
000CHOBAaHHOI'O OTBETA

KM-6. MeponpusiTusi pu nNpoBefAeHuN padoTt B yerpoiictBax P3A

®opmbl peanuzanuu: Jlonyck K 1abopatopHoii pabore
Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora
Bec koHTpOosbHOrO0 Meponpusitusi B BPC: 20
IIpoueaypa npoBeaeHHsi KOHTPOJBLHOr0 Meponpusitus: IIpoBepka 3HaHWN W yMEHUHN CTYyJIEHTa
HEOOXOUMBIX ISl BBIOJHEHUH abopaTopHOi paboThl Ha TemMy "lIIpoBepka MUKPONPOLIECCOPHOM
3anuThl Guiepa 10 kB (B 00bEMe TeXHMUECKUX MEPONpUITUI NTpH paboTax B ycTpoiicTBax P3A) "
B IIOMEIIEHUH, TPUCIIOCOOICHHOM JUIsl IPOBEJCHUS JAHHOTO Ja0OPAaTOPHOT'O 3aHATHS, C HATJISTHON
JIEMOHCTpAIIMEN MPUMEHEHUSI TEOPETUUECKUX 3HAHUM ISl PEIICHUS MOCTABICHHON MPAaKTUYECKOU
3a1auu
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Kpatkoe cogepxanue 3agaHus:
JlaGopaTopHasi mpoBOAUTHCS HA IpuMepe cTeHaa Paanyc-ABToMaTHKHA, HEOOXOIMMO
03HAKOMMUTCS C €ro JOKYMEHTaIMeH, ¢ JoKkyMeHTauuel Ha tepmuHan Cupuyc 2B. B
YaCTHOCTH, paCCMOTPETh MTPOTOKOJ IIPOBEPKH YCTPONCTBA U U3YUUTh OJIaHK 3aJJaHUsl YCTABOK,
(byHKUIMH, BXOIAIIMX B COCTAaB TepMHUHAJa. Jlanee paccMOTpeTh UCHIOIHUTENbHBIE cXxeMbl [1C
KacaTeJIbHO SYEHKH, B KOTOPOH MPOU3BOIMIINCE paboThl. [1o cxeme KieMMHOTO psiaa
NEePENOIKIIOYUTh 3aIUTHI TPH UX 3aMeHe. OOpaTUTh BHUMAHHE HA TAKME MOMEHTHI KakK:
MapKHUpOBKa Kkabelel, packiiaaka, MOJKI0YEHUE K UCIIBITaTeIbHBIM OJI0KaM

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: AJITOPUTMBI YCTPOUCTB P3A 1.BeImoHeHNE JTOTHYECKOM 3alUThI IKWH (HA IpUMEpe
ucnosb3oBanus tepmuHana CUPUYC -2B)

3HaTh: MIPUHLMUIIBI paboThI 1.HazoBute OpranuzaunoHHbIe MEPOIIPUATHUS IIPU

1(PPOBON TEXHUKH; IIPOBEJIEHUH padoT B ycTpoiicTBax P3A

YMeTh: IPOU3BOJAUTH IOATOTOBKY 1. IToaxmrounts MII Tepmunan Cupuyc 2B k 11K no

UCXOIHBIX JAaHHBIX JIJIS pacuera untepdeiicy Ethernet

TOKOB KOPOTKOTO  3aMbIKaHUS U
pOBOAMTH pacuéT TokoB K3

VYMeTb: COCTaBIATh WHCTPYKLUHU 1.ITpon3sBecTy BbICTaBICHUE TAPAMETPOB CPAaOATHIBAHUS
no okciuryatauu  YP3A  wm MT3 yepe3 UM u cnienpanu3upoBaHHYIO IpOrpaMMy-
IPOrpaMMbl UCIIBITAHUH KOH(UrypaTop

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka. 3a4TE€HO
Onucanue xapaxmepucmuxu 8blNOJIHeHUs 3HaHus: BrICTaBIAETCS CTYIACHTY 3a IPABUIBHBINA ,UITH
YaCTUYHO NIPaBUJIbHBIN OTBET Ha 3a/laHHbIN BOIIPOC:. OTBET COAECPKUT NPABUIIBLHYIO
MOCJIEIOBATEILHOCTh B YMO3AKIIFOUEHUSX. VX MOTHOTA SBIISIETCS JOCTATOYHOM JIJIs1 TOCTPOCHHUE
o0miero npoiecca GyHKIIMOHUPOBAHHS CUCTEMBI, B KOTOPYIO BXOJIUT U3y4aeMblil TIpeIMET
Borpoca. CTyJIeHT yMeeT aHAIM3UPOBATh BOMPOC U MIPUMEHSTH MOAXO/ISIINA aJTOPUTM
MPaKTUYECKOr0 pEHIeHUs

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 6bINOJIHEHUs 3HaHUs: BbICTaBIIIeTCs CTYyI€HTY, KOTOPBIA: HE OTBETUI
Ha 3aJJaHHBIN BONPOC, MM HE CMOT HAMETUTD MPABWIIbHBIN MyTh 7151 TOCTHXKEHUS JTOTMYECKU-
000CHOBAHHOT'O OTBETA, MJIM HE TIOKa3aJl HAJIMYUE MPAKTUYECKOr0 HaBbIKa, B CIy4ae MPUMEHEHUS
KOHKPETHOU MPAaKTUYECKON 3a/1a4n

KM-7. Oxcnnyaranus yerpoiicts P3A u ux kanasos ceszu. MII ycrpoiicrea P3A

®opmbl peanu3anun: Jlonyck k 1aboparopHoii padbore

Tun koHTpoABLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHHs KOHTPOJBLHOrO0 MeponpusaTus: IIpoBepka 3HaHUN U yMEHUH CTYyIEHTA
HEOOXOMUMBIX JUId BBIIOJIHEHUH JaboparopHoil paboTel Ha TeMy "AHalM3 pealibHbIX
ocumiiorpamm, uHterpanus B gopmar Comtrade, pabora ¢ mpocMOTPIIMKAMHU OCHUJIIOTPAMM, C
umuTaTopamu ycrpoicts P3A " B momenieHUH, MPUCIOCOOIEHHOM JJsi MPOBEIACHHS JAHHOTO
71a00paTOPHOTO 3aHATHS, C HAIJISIHOW JEMOHCTpAIell MPUMEHEHUS! TEOPETHUECKUX 3HAHUU IS
pELIeHUs TOCTABICHHON MTPAKTHYECKON 3a/1a4u

KpaTkoe coaep:kanue 3a1aHus:
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[TpoBepka ymenwuii no reme nadbopatopHoit padoTsl Ne4: "AHanu3 pealbHbIX OCHIIIIOIPaMM,
unrterpanus B popmar Comtrade, paboTa ¢ MpOCMOTPITUKAMH OCIMIIIIOTPAMM, C UMHTaTOpaMu
yctpoictB P3A" - o3HaKoMiIeHHE C OCHMIIOrPaMMaMi aBapUHHBIX MPOIIECCOB

KoHTposibHBIe BONPOCHI/3aJaHUSA:

3HaTh: AJITOPUTMBI YCTPOUCTB P3A

1.YTo BXOAWT B MOHATHE ‘‘aHaNIN3 pabOTHI yCTPOHCTBA
(xomrutekca), pynkmun P3A”?
2.YT1o nogpazyMeBaeTcs Mol BTOpUYHbIMU HensiMu P3A?

3HaTh: OCHOBHEIC  IIOKa3aTelId
HaJIE&KHOCTH PEJICHHON 3allUThl U
OCHOBHOT'O 000pyaOBaHUS
AJICKTPOIHEPTETUIUCCKUX CUCTEM U
METO/BI UX pacuéra

1.Yt0 MOXKeT SIBISATHCS IPUYUHON HENPAaBUIbHON
pabotel P3A?

VYMeTh: NPOU3BOAMUTH MOJIIOTOBKY
UCXOJHBIX JAaHHBIX JJIS pacuera
TOKOB KOPOTKOTO  3aMbIKaHUS U
pOBOAMTH pacuéT TokoB K3

1.IlpensioxuTh MEPONPUAITHUS 110 HEIOMYIICHUIO
OJTOOHBIX OTKITFOUEHNH B JaJIbHEUIIIEM

YMeTh: COCTaBIATh WHCTPYKLUU
no okcrryatauuu  YP3A  wm
MPOrPaMMBbI UCTIBITAHUMA

1.0OmpenenuTs Ha OCHMIUIOrPaMME OTKIIFOUUBIITHECS
obopynoBanue ( ykazaTh €ro Ha CXeme)
2.0mpenenuTh NPUIUHBI CpadaThIBAHUS 3aLUTHI,

BUHOBHOCTD [I€PCOHANA Pa3IMUHbIX YPOBHEH
IIPOEKTUPOBAHMUS, SKCIITyaTalluu ¥ ONlepaTUBHO-
JUCIETYEPCKOTro YIPaBIEHUS! S HEProoObEKTa

Onucanne MKAJbI OIICHUBAHUS:

Ouyenka: 3a4TEHO
Onucanue xapakmepucmukuy 6bINOJIHeHUs 3HaHUs: BpICTaBISIETCS CTYICHTY 3a NPABUIBHBIN W
YaCTHYHO NMPABWIBHBINA OTBET Ha 3aJaHHBIN Bompoc:. OTBET COACPKUT MPABUITHHYIO
MOCIIE0BATEIHHOCTh B YMO3AKIIIOUEHUAX. VX TOTHOTA SBISIETCS JOCTATOUHOM JIJIsl TOCTPOSHUE
obmiero mporecca G YHKITMOHHPOBAHKSI CHCTEMBI, B KOTOPYIO BXOJHUT U3y9IaeMbIH TIPeIMET
Bonpoca. CTyZIeHT yMeeT aHaJIH3uPOBaTh BOMPOC U MPUMEHSTH MOAXOAAIINI alrOPUTM
MPAKTUIECKOTO PEIICHUS

Oyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 6blnoJIHeHUs 3Hanus. BBICTaBISIETCS CTYEHTY, KOTOPBIN: HE OTBETUII
Ha 3a/IaHHbIN BOIIPOC, UM HE CMOT HAMETUTh MPABUJIBHBIN MYTh JUIsl JOCTUKEHUS JJOTUYECKU-
000CHOBAaHHOTO OTBETA, MJIM HE MOKa3aJl HATMYUE TIPAKTUYECKOTO HABBIKA, B CITydae MPUMEHEHUS
KOHKPETHOU MPaKTUYECKOW 3a/1aun

KM-8. HopmaTHBHBIE JOKYMEHTbI, perjiaMeHTHPYIOIIHE IKCIIYATAIUI0O YCTPOICTB
P3A. UudopMaumoHHO- TEXHOJIOTHYECKHE CUCTeMbl. MeponpusTUs NPU NPOBeAeHUN padoT
B ycrpoiictBax P3A. Jkeruryaranus yerpoiictB P3A u ux kananos ceszu. MII yerpoiictBa
P3A

®opmbl peanausanuu: [lucbMenHas padora

Tun KOHTPOILHOrO MeponpusaTHs: TecTupoBaHue

Bec koHTposbHOr0 Meponpusitusi B BPC: 10

IIpoueaypa npoBeaeHusi KOHTPOJIBLHOro MeponpusaTusi: [IpoBeneHNs NTOrOBOr0 TECTUPOBAHHUS
10 BCEM TEMaM BCEX Pa3/eIoB U3y4aeMOoro Kypca

KpaTKOE CoA€cpKaHME 3alaHUA:
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ITpoBepka 3HaHUit O TeMe 1a0OpPaTOPHOIl paboTe 0 BCEM TEMaM BCeX Pa3JesioB U3y4aeMOro

Kypca

KOHTpOJILHLIe BOl'[pOCLI/l}a)IaHI/Iﬂ:

3HaTh: aJrOpUTMBI YCTpoiicTB P3A

1.Pa3pemaercst mu pabora B niensix P3A npu 3aMbIkaHun
Ha 3eMJIIO B IIEMSIX ONEPAaTUBHOTO MOCTOSHHOTO TOKa?
1) Pa3pemraercs TonbKkO paboTa MO OTHICKAHHIO 3€MIIU
2) Pa3pemaercsa paboTa He MPUBOAAIIAS K TOSBICHUIO
BTOPOM 3eMJIU

3) He paspemaercs

4) Pazpemiaercs ¢ BeioMa JucIieTyepa

5) Pa3pemiaercst pabota 3asiBKa Ha KOTOPYIO
3aKaHYMBACTCS B JAHHBIA paOOUnil JICHD

Otser: 1

2.3aueM CTaBUTHCS 3a3€MJICHHE B TOKOBBIX IIETISX?

1) st mpaBUIBHOM U KOPPEKTHOM pabOThI yCTPOMCTB
P3A

2) 5 3aanusi HapaBleHUs! IPOTEKaHUS TOKA

3) Tonpko ams meneii 6e30macHOCTH

Otser: 3

3HaTh: OCHOBHEIC IIOKa3aTelId
HaJIE&KHOCTU pEJIeHHON 3allUThl U
OCHOBHOT'O o0opynoBaHus
3JICKTPOIHEPTETUUCCKUX CUCTEM U
METO/IbI UX pacu€ra

1. Kakue Hagmucu DOJDKHEI OBITH HA maHeistx P3A?
1) AucneTyepckoe HAMMEHOBAaHUE TIPUCOSTUHEHUS,
Ha3HA4YCHUE, MOPSIKOBEII HOMED

2) IlopsiakoBEIi HOMED

3) Haanucu He HOpMUpYIOTCS

Ortser: 1

3HaTh: CBOWMCTBA
3JIEMEHTOB

AIEKTPOIHEPTETUYECKON CUCTEMBI

OCHOBHBIC

1.

Figure 1 PucyHoK 1. BeKTopHasa gvarpamma TpaHcdopmaTtopa ToKa
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Figure 2 PucyHokK 2. Cxema 3ameLueHnA TpaHchopmaTopa TOKa

Kaxk n3menutscs nepsruunslii Toxk B TT nipu
u3MeHeHun Z,, (u3MeHeHuu I, )?

1) I; yBEIHUYUTHCS C yBETHUECHHEM [,

2) I; yMCHBIIUTHCS C YBEIUUYCHHUEM I,

3) I, He 3aBucwur ot I,

Ortger: 3

3HaTh: TIPUHITUITBI
U (pOBON TEXHUKH,

paboThl

1.Mo>kHO 11 TPOU3BOJUTH PabOThI B ycTpoiicTBax P3A,
€CJIM OHU MOT'YT BBI3BaTh HEMPABUILHOE OTKIIOUCHUE
MPUCOCTUHEHU I ?

1) Het Henp3s

2) MoxHo Bcerna

3) MOKHO, €CJIH 3TO MPETYCMOTPEHO B YCIIOBHUSX 3asBKH
4) Mo3HO ¢ pa3pelieHus aucrerdyepa

Otser: 3

VYMeTh: NPOU3BOAMUTH MOJITOTOBKY
UCXOJHBIX JAaHHBIX JJIS pacuera
TOKOB KOPOTKOTO  3aMbIKaHHSA U
POBOAUTH pacuéT TokoB K3

1.Kak ,ucnionb3ys oguHakoBoe 000py10BaHuUE,
obecreunTh HEOOXOAMMOE 3HAUCHNUE HArPY3KH
BTOPUYHOT0 000pyI0BaHKE, HAXOsIIeecs B
pErIaMeHTHPOBAHHOM KJIACCE TOYHOCTH
U3MEPUTENIBHOr0 TpaHc(hopMaTopa TOKa U HapsDKeHHs ?

YMeTh: COCTaBISITH HHCTPYKLUU
no okcmryatanuu  YP3A  m
IIPOrPaMMBbI UCTIBITAHUM

1.PazmecTuTh ycTpOHCTBA 3alIUTHl HA TOHMKAIOIIEH
noacraniuu 110/10 kB, npeanonaras HanM4ue CHIOBOTO
Tpancdopmaropa 100 MBA, TokoorpaHuuuBaroero
OJIMHApPHOI'0 PEAKTOpPa U KOMIIEHCUPOBAHHOE
ucrnosHeHue Herpanu cetu 10 kB.

2.CaenaTh BBIBOJ O JOCTATOYHOCTH UCIOIb30BaHU
yctporictB P3A cetu 20 kB ¢ nzonupoBanHoi
HEUTPAJIBIO, B UJICHTUYHOM CETH, HO IIPH
BBICOKOOOMHOM 3a3eMJIeHUN HeruTpanu. [Ipy Hannunn
pa3IUYMi: IEPEUNCIIUTE UX.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
OnucaHnue xapaxmepucmuKuy 6blnoHeHus 3Hanus: TecT CYUTaeTCsl BBIIOJHEHHBIM Ha OLICHKY
«OTIUYHOY €CITU BBITIOIHEHBI CIICTYIONTNE YCIOBUS: - JaHBI MPABUIILHBIE OTBETHI HE MEHEE YeM
Ha 90% BOMPOCOB TECTa, UCKITIOUYAs BOMPOCHI, HA KOTOPBIE CTYIEHT JO0JDKEH AaTh CBOOOHBIN
OTBET; - Ha BCE BOIPOCHI, IPEAMOJIATAIOIINE CBOOOIHBIN OTBET, CTY/ICHT JiaJl MPaBIIIbHBINA U

HOJIHBIN OTBET

Ouyenka: 4

Huoicnuii nopoz evinonnenus 3adanus 6 npoyenmax: (5
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Onucanue xapakmepucmuku 6blnoiHeHus 3Hanus: TecT CUNTAeTCs BBIOJHEHHBIM HA OLEHKY
«XO0pOIIO» €CIH BBINOIHEHBI CIIEAYIONINE YCIOBUA: - AAaHbI IPABUIIbHBIC OTBETHI HE MEHEE YEM Ha
75% BOIIPOCOB TeCTa, UCKIIOYast BOIPOCHI, HA KOTOPBIE CTY/ACHT JIOJKEH AaTh CBOOOTHBIN OTBET; -

Ha BCE BOINPOCHI, IPEANOIaraoiue CBOOOAHbIN OTBET, CTYI€HT JaJl IPaBUIIbHBIN OTBET, HO
JIOITYCTHJI HE3HAYUTENIbHBIC ONIMOKY U HE TIOKa3aJl HeOOXOJMMOH TTOJTHOTHI

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu 8blnoaHeHus: 3Hanus: TecT CUNTaeTcsl BBITOJTHEHHBIM Ha OLEHKY
«Y TOBJIETBOPUTEIHHOY €CITU BBIMOJHEHBI CISAYIONINE YCIOBHS: - JIaHbI MPABUIHHBIC OTBETHI HE
MeHee yeM Ha 50% BOIMpPOCOB TECTa, UCKITI0Yasi BOIPOCHI, HA KOTOPBIE CTYJIEHT JO0JKEH JaTh
CBOOOIHBIN OTBET; - Ha BCE BOMPOCHI, MPEATOIAranue CBOOOIHbIN OTBET, CTYICHT Jajl
HETPOTUBOPEYMBHII OTBET, HIIU IPU OTBETE JOMYCTHII 3HAYATEIIbHBIC HETOYHOCTH M HE TIOKa3ajl
MTOJTHOTBHI.

Ouenxa: 2
Onucanue xapaxmepucmuxu binoaneHus sHanus: TecT cuuTaeTcs BbIIOJIHEHHBIM Ha OLIEHKY
«HeynoBneTBOpUTEIIBHO», €CIIHA CTYJEHTOM HE BBIIOJIHEHBI YCIOBHS, IPEAIIOJIAra0IINe OLICHKY
«Y 1OBIETBOPUTEIIBHO)
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

buiner Nel.

1. [Tepconan P3A: kBanudukarmoHHbIe TPEOOBAHMS, OpPraHU3alUs padOTHI C EPCOHATIOM,
JIOITYCK K CaMOCTOSITEJIbHOM IPOBEPKE COOTBETCTBYIOLIUX YCTPOMCTB U KOMILIEKCOB P3A.
2. 3amada

IIpouenypa npoBeaenust

[TpoBoauTcs B ycTHOH (opme 110 OuseraM B BUJE MOATOTOBKU M M3JI0KEHUS pa3BEpHYTOr0 OTBETA.
Bpems Ha noaroTosky orBeta — 60 MUHYT

L Ilepeuens Komnemenyuil/uHOUKaAmMOpPoO8 U KOHMPOIAbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenmusi/ Unaukarop: MJI-1nk-2 Cobmroaet mopsiiok BRIMOTHEHUS paboT Ha
9HEProoOBEKTE C YUYETOM UX BUJIA U TEXHUKHA OC30IMACHOCTH

Bonpocel, 3a1anns
1.IlepemeHHBIN U IOCTOSHHBIN ONEPATUBHBIN TOK. YTO Takoe ornepaTUBHBIN TOK?
2.COIIT: [puniuns! noctpoenus u TpedoBanus k cxemam COIIT. AKKyMynsiTOpHBIE
Oarapen. KoHCTpyKTHBHBIE OCOOEHHOCTH U TEXHUYECKUE XapaKTEpPUCTUKU. TpeboBaHus K
aKKyMYJISITOPHBIM OaTapesiM, BBIOOp EMKOCTH U KOJIMYECTBa 31eMeHTOB Ab
3.COIIT: 3amuTHBIE U KOMMYTAIlMOHHBIE anmapaTsl. PacueT TOKOB KOPOTKOI'O 3aMbIKaHUS.
Bb100p 3aIMTHBIX 1 KOMMYTALMOHHBIX amlaparoB, kadenei
4.COIIT: Omacuoctb nosienenus «3emin» B COIIT. Bnustaue EMKoCTH pa3BETBIEHHBIX IIETIEH
OIIEpaTUBHOIO ITOCTOSHHOT'O TOKA HA MPOLECCHI IIPU CHUXKEHUHU M30JSIIMUA. MeToanka
OTBICKAHUS «3EMJIN» B LIETISIX ONEPATUBHOTO MTOCTOSHHOTO TOKa
5.IlepemeHHbIH onepaTUBHBIN TOK: CXeMa ¢ IENIyHTUPOBAHUEM KATYIIKH OTKIIOYEHUS
(ucrionb3yeTcs B KauecTBe UCTOUHMKA onepatuB. Toka TT). C npeaBapuTenbHO 3apsHKEHHBIMU
KoHzieHcaTopamMu. C GJI0KaMM MUTaHUS BBITPSIMICHHBIM TOKOM (110 HUMH TOHUMAIOTCS
ycrpoiictBa, nutaemsle oT TA, TV unu tpancdopmaTopoB coOCTBEHHBIX HYKN). [Ipumenenue
6soxoB nutanus bITH u BIIT. Cxema ¢ npumenennem MBII 11 HEKOTOPBIX YCTPONUCTB
(Pemrenne MKC - MockoBckoit kabesbHOM ceTH)
6.Buasl u nepuonuunocts TO YP3A
7.0pranu3aloHHbIE MEPONIPUSITUS IIPU NPOBeIeHNHU paboT B ycrpoiictBax P3A: Pazpaborka
nporpaMm padoT 1 oopMIIeHHE ONIEpaTUBHOM TUCTIeTYePCKON 3asBKU (B3auMO/IeiicTBIE
CyOBEKTOB 3JIEKTPOIHEPTETUKY IPU OpraHU3aH SKCILTyaTallin )
8.Opranu3anuoHHbIe MEPONIPUATHS IPU TpoBeeHnH padot B yctpoiictBax P3A: [ToaroroBka
K poBeieHUI0 padbot. O6mue TpeboBaHus MPH MPOU3BOACTBE padoT. [ToaroToBKa yCcTpOHCTB
P3A k Brumouenuio B pabory. [Ipuemka yctpoiicts P3A u BkitoueHue ux B padory.
OdopmieHne TeEXHUYECKON JOKYMEHTAIUH
9. TexHnueckue MEpONPUATHUS MPH MPOBEJCHUN paboOT B ycTpoiicTBax P3A:
[TonroroButenbHble paboThl. OCMOTpP M MPOBEPKA MEXAaHUYECKON YacTH annapaTypsl
10.Texuuuyeckre MEpONPUATHS ITPU IpoBeieHUH padoT B ycTpoiicTBax P3A: IIposepka
M30JISIIMOHHBIX XapakTepucTuk ycrpoiictB P3A. TIpoBepka 35eKTpruuecKuX U BpEMEHHBIX
XapaKTEpUCTHK 3J1eMeHTOB ycTpoiicTB P3A. Cxemsl npoBepku. Hopmel n nonmycku
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11.Texuuueckre MEpONPUATHS TPU IPOBeieHUH padoT B ycTpoiicTBax P3A: IIposepka
B3aUMOJICUCTBUS 3JIeMEHTOB ycTpoicTB P3A. IIpoBepka B3auMo1€CTBUS TPOBEPSEMOTO
ycrpoiictBamu P3A ¢ npyrumu yctpoiictBamu P3A n KoMMyTallmOHHBIMY alapaTamMmu

12. TexHu4ecKrue MEepONpUsATHsI PU TTPOBEACHUH padoT B ycTpoiictBax P3A: [IpoBepka
NPaBUIBHOCTH COOPKH TOKOBBIX II€TIeH BTOPUYHBIM TOKOM

13. TexHu4ecKkrue MEepONpUATHsI PU TTPOBEACHUH paboT B ycTpoiictBax P3A: [IpoBepka
NPaBUIBHOCTH COOPKH TOKOBBIX II€TICH M IETel HANpsHKEHUS IEPBUYHBIM TOKOM U
HaIpsKEHUEM

14. Texauyeckre MEpONPUATHS ITPU IPOBeieHUH padoT B ycTpoiictBax P3A: O6s3aTenbHas
WUTOTOBAasi KOMIUIEKCHAs TTpoBepKa ycTpocTB (komiuiekcoB) P3A — UKII ms MIT YP3A
15.Texnuueckrue MEpOIIPHUATHUS TIPU MPOBEACHUH paboT B ycrpoiictBax P3A: Cusarue
BEKTOPHBIX nuarpamm. OmnpezeneHue yria Harpy3Ky Mo MoKa3aHusM UIUTOBBIX IPHOOPOB.
IIpoBepka 3amuT oA Harpy3Kou B ceTH

16.Texymas skcrutyaramus ycrpoilcts P3A, B.Y. kananoB s yctpoilctB P3A, onTtuyeckux
KaHaJIOB CBSI3U JJ1s ycTpoicTB P3A

17. Texymas s3xcruryatauus ycrpoiicts B.Y. kanainos ans ycrpoiicts P3A

18.Texymas sKkcIuryaTanysi ONTHYECKUX KaHAJIOB CBA3M JUIs yCTpoiicTB P3A

19.Ha3oBuTe rinaBHoe TpeOOBaHKME K HICTOYHHUKAM ONEpaTUBHOTO Toka. [Ipenmyiectsa u
HEJ0CTAaTKN UCTOYHUKOB IIOCTOSIHHOT'O ONEPaTUBHOIO TOKa. [IpenmyiiiecTBa 1 HEJOCTaTKU
HMCTOYHHKOB IEPEMEHHOT0O ONEPATUBHOIO TOKA

20.0Ocobennoctu Texanyeckoro oocmyxkuBanust MII ycrpoiicts P3A

21.Nurerpanus MII ycrpoiicts P3A B ACY TIL

22 .Pene Toka u HanpsokeHus:: [Ipunnun neiictBus. Kakue pene Ha3pIBatoTCs pene MpsiMoro u
KOCBEHHOTrO nierictBus? [IpenmyiiecTBa 1 HEOCTATKU IEPBUYHBIX U BTOPUYHBIX pejie
23.Ilepconan P3A: kBanudukamoHHble TpeOOBaHUs, OpraHU3anus padoThI C IIEPCOHATIOM,
JIOIYCK K CAMOCTOSITEJIbHON ITPOBEPKE COOTBETCTBYIOIIMX YCTPOMCTB U KOMILIEKCOB P3A

24 JloxymenTanus o P3A: npuHIMNManbHbIe CXEMbl, MOHTaXHbIE, KAOETBHBIX MPUBSI30K,
TEXHOJIOTUYECKUE CXEMBI, )KypHaJl pelleHHOM 3alUThl U aBTOMATHUKH, )KypHal yuéTa paboThl
VYP3A, 3ananue 1o HaCTpOUKe, KapTa YCTABOK, MACIOPT-TIPOTOKOIT

25./loxymenranus no P3A: nporpaMma nepexiitoueHui o BeIBoAy (BBoay) YP3A, npoTokoin
nposepku YP3A, pabouas nporpamMMa BBoja (BbiBosa) YP3A

26.Cxema pacnpeaenenus UTC (nHpopMaLIMOHHO TEXHOJIOIMYECKHX CHUCTEM): pacIpeesieHue
cucteM UTC mo TT u TH - ykazanus mo ycTaHOBKE U3MEPUTEIBHBIX TPAHCHOPMATOPOB
27.Cxema pacnpeaenenus UTC (nHbopMalMOHHO TEXHOIOTHYECKUX CUCTEM):
pe3epBupoBanue cucreM UTC o usmepurenbHbIM TpaHchopMaTopaM, IOPSI0K
NEPEKIIIOUEHUS, ONIEpallK ITPH HEUCIIPABHOCTH 1IETIEN

28.IlonsTue o BekTOopax. Buapl moBpekaeHMs B 3JIEKTPOYCTAHOBKAX (CETU C M30JI. U 3a3€MII.
HEeHTpabio)

29.Ha3HaueHue pa3beAMHUTENIEH B cXeMaX paclpeAeauTeNbHbIX yeTpoicTB. OnepaTuBHas
OJIOKMPOBKA (IPUHIIMIT BBIMOJIHEHUS 3J1. MAarHUTHOM OoKkupoBKHU. [Iutanue nenei .
MarHUTHOM OJOKHPOBKH)

30.0OmnepatuBHast OJIOKHPOBKA (IMIPUHLMI BHIIOIHEHHUS JIOTHYECKOH MPOrpaMMHOM
6sokupoBku. [Iutanue nenei nporpaMMHON OJTOKUPOBKH)

31.Ha3HavyeHue BBIKIIOYATENEH, X Pa3HOBUIHOCTH U IPUHIUI paboThl. CXeMbl yIpaBIeHUs
BBIKJTIOYATEIISIMU: HA3HAYEHHUE KaXKIOT0 FJIEMEHTa CXEMBbI

32.Cxembl yripaBiieHHs BhIKITIOUaTesIMU: OTIMUNE CXEM YIpaBiIeHus ¢ Tpex(pazHbIM
yhpaBieHHeM OT noda3Horo. 3aluTa COJICHOUI0B, €€ Ha3HaUEHUE, UCTIOJIHEHNE. 3alluTa OT He
nepexroueHus Ga3, 0COOEHHOCTH MPOBEPKU OJOKUPOBKH OT MHOTOKPATHBIX BKIIOUEHU I
33.Tparcdopmaropsl Toka: Haznauenue. Cxema 3amemnienus. BektopHas auarpamma
34.Tpauncdopmaropsl Toka: [lorpemrnoctu TT, npenenpHast kpatHOCTh. HoMuHaNbHAS
BTOpUYHas Harpy3ka.. Hegomyctumocts pa6otsl TT ¢ pa3oMKHYTON BTOpUYHONH OOMOTKOM
35.TpancdhopmaTtopsl Toka: TumoBbie cxeMbl coenuHeHus 00MOTOK TT 1 0OMOTOK pere
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36.TpanchopmaTtopsl Toka: mpoBepka TT mpu HOBOM BKIFOYCHUU

37. TparcdopMaTopsl HAMIPSHKEHUS: YCTPOHCTBO, OCHOBHBIC TTapaMeTPhl, TOTPEITHOCTH. CXeMBbl
coeauHeHus: BTopuuHbx 00MoToK TH. Buabl TpanchopmaTopoB HanpspkeHUs
38.Tpancdopmarops! HanpspkeHus: OcodennocTH neneit TH, ncmonb3yeMbIx s menen
usmepenus. Mcnonbs3oBanue TH B ceTsix ¢ H30JMPOBAaHHON HEUTPAIIBIO 11 KOHTPOJIS
COCTOSIHUS U30JISILIUN

39.TpaucdopmaTtopsl HanpsHKeHUs: mpoBepka TH mpu HOBOM BKITIOUECHUU

40.Perne Toka u HanpspkeHus: HazHaueHue u kiaccuduKkamys, KOHCTPYKIHS perie.
XapakTepucTuka MOMEHTOB pelie

41.Bapuant 3agaun Nel.

[TocTpouTh BEKTOPHYIO JUAarpaMMy HalpsDKEHUN BO BTOpHUHBIX oOMoTKax TH (3Be3na u
Pa30MKHYTBII TPEYTOJIbHUK) U1 CXeMbl BKIIFOUEHUS, IPUBEACHHBIX B Tabnuue 1. Onpenenursb
3HaYeHUS MEXTy()a3HbIX HANPsHKEHUH 1t 0OOMOTKH, COSAMHEHHOH B 3BE311y, eciii (pa3Hoe
Hanpsbkeaue Udy=58 B. Onpenenuts 3Hauenus Hanpspkenuid Uan, UHd, UHK 111 0OMOTKH,
coequnenHoii B PT, ecnu ¢asnoe nanpspkenue Upa=100B. [Ipunsats, yto uepenosanue ¢as
BBINIOJIHEHO TMpaBwibHO — A, B, C.

A B (
4 a4

a b co H AN

Figure 3 PucyHok 1-Cxema BKaoueHUsa o6motok TH

OTBeT: mpH NPaBUIBHOM BKJIIOUEHHH BTOPUYHBIX OOMOTOK B 3BE3/ly C HYJIEM BCE JIMHEHHbIE
HATIPSKEHHS PABHBI MEXKTy C000i, Bce (hasHbIe paBHBI MEX Ty CO00it 1 B V3 pa3 MeHbIIe
auHeNHbIX. [Ipy npaBUIBHOM BKIIFOUEHMH BTOPHUUYHBIX OOMOTOK B Pa30MKHYTBIM TPEYTrOJIbHUK
paBHBI MeX Ay co0oii Bce (pa3Hble (OHU ke JTUHEHHbIe) HanpsbkeHus. Hanpskenue Ha BBIBOIAX
Pa30MKHYTOT'O TPEYTrOJIbHUKA JIOJKHO OBITh PAaBHO HYIIO, TPAKTUYECKH K€ OHO OOBIYHO
COCTaBJISIeT HECKOJIBKO BOJILT. HenpaBuibHOE BKIIFOUEHHE BTOPUUHON OOMOTKH, COETMHEHHON
B 3Be311y, (a3bl C, mpaBUIbHOE BKIFOUEHHE 0OMOTKH, coeaquHeHHol B PT.
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Figure 4 PucyHOK 2- BeKTOpHas guarpamma Hanpsi>keHuii Bo BTOpUUYHbIX 06moTKax 3Be3gbl TH
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Figure 5 PucyHOK 3- BeKTOpHas guarpamma Hanpsi>KeHuii Bo BTOPUUYHbIX 06MOTKaX Pa3oMKHYTOro TpeyronbHuka TH

42 .Bapuant 3anaum Ne2.

[TocTpouTh BEKTOPHYIO TMarpaMMmy HalpsbKeHHUH BO BTOpHUHbIX oOMoTKax TH (3Be3na u
Pa30MKHYTBIHM TPEYTrOJIbHUK) JIJIs1 CXeMbI BKIIIOUEHHSI, IPUBEJCHHBIX B Tabnuue 1. OnpenenuTsb
3HauUEHUs MEXTy(pa3HbIX HAIPSKEHUH 1711 0OMOTKH, CO€IMHEHHOM B 3Be311y, eciu (ha3Hoe
HanpsbkeHue Upy=58 B. Onpenenuts 3Hauenust Hanpsokennid Unn, Und, UHK a1 0OMOTKH,
coenuHeHHol B PT, ecnu ¢aznoe Hanpsokenne Upa=100B. Ilpunare, uro uepenoBanue ¢as
BBINIOJIHEHO MTpaBuiIbHO — A, B, C.
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Figure 6 PucyHok 1-Cxema BKao4eHus o6motok TH

OTBeT: nmpu NPaBUIbHOM BKJIIOUEHHH BTOPUYHBIX OOMOTOK B 3BE3/ly C HYJIEM BCE JIMHEHHbIE
HATIPSKEHHS PABHBI MEXTy C000i, Bce (hasHbIe paBHBI MEX Ty CO00it 1 B V3 pa3 MeHbIIe
auHeiHbIX. [Ipy npaBUIBHOM BKIFOUEHHH BTOPUYHBIX OOMOTOK B Pa30MKHYTBINA TPEYTOJIBHUK
paBHBI MY co00i Bce (ha3HbIe (OHM K€ JIMHEHHbIe) HanpshkeHus. HanpsokeHne Ha BBIBOIAX
Pa30MKHYTOTO TPEYroJbHUKA JOJHKHO OBITH PaBHO HYIIIO, IPAKTUYECKH K€ OHO OOBIYHO
COCTaBJISIET HECKOJILKO BOJIBT. HemnmpaBuibHOE BKIFOUYEHHE BTOPUIHON OOMOTKH, CO€TMHEHHON
PT, ¢a3sl A, npaBuiIbHOE BKIIIOUYEHHE OOMOTKH, COSTMHEHHOH B 3BE3Y.
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Figure 7 PucyHOK 2- BeKTopHas guarpamma Hanpsi>*KeHuit Bo BTOPUUHbIX 06MOTKaX PasoMKHYTOro TpeyronbHuka TH

43.BapuanT 3agaun Ne3.

[TocTpouTh BEKTOPHYIO JUarpamMmy HanpsbKeHUH Bo BTOpuuHbIX oOMoTkax TH (3Be3na u
Pa30MKHYTBIHM TPEYTOJIbHUK) JIJIs1 CXeMbI BKJIIOUEHHSI, TPUBEJCHHBIX B Tabuuie 1. OnpenenuTh
3HAYEHUS MEeXy(Da3sHbIX HANPSHKEHUH sl 0OMOTKU, COETUHEHHON B 3BE3/1y, €CIIU (pazHoe
HanpsbkeHue Upy=58 B. Onpenenuts 3nauenus Hanpsokeanit Unn, Ung, Unk a1 0OMOTKH,
coenuHeHHoi B PT, ecnu ¢aznoe Hanpsikenne Upa=100B. IIpunare, uro uepenoBanue ¢a3
BBINIOJIHEHO TTpaBuiIbHO — A, B, C.
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Otgert: [Ipu mpaBMIIBHOM BKJITIOYCHUH BTOPHYHBIX OOMOTOK B 3BE3/y C HYJIEM BCE JTMHCHHBIC
HATPSKEHHS PABHBI MEKTy CO00ii, Bee (ha3HbIe paBHBI MEX Ty CO60it 1 B V3 pa3 MEHbIIe

auHEeHHBIX. [Ipy mpaBUIBHOM BKIIFOUEHHH BTOPHYHBIX OOMOTOK B Pa30MKHYTBIH TPEYTOJIbHUK
paBHBI MeX 1y co00li Bece (ha3Hble (OHU XK€ JTMHEWHbIe) HanpsbkeHus. HanpsbkeHne Ha BEIBOIaX

Pa30MKHYTOT'O TPEYTOJIbHUKA JOJDKHO OBITh PAaBHO HYITIO, TPAKTHYECKH K€ OHO OOBIYHO

COCTaBJIAACT HECKOJIBKO BOJIBT. HeraBI/IJ'IBHOG BKIIFOUCHHC BTOpH‘IHOﬁ O6MOTKI/I, COG,I[HHGHHOﬁ

B 3Be31y, Ga3bl B, mpaBuibHOE BKIIOUEHUE OOMOTKH, coennHeHHoM B PT.
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Figure 8 PUCYHOK 2- BeKTOpHaA Anarpamma HanpaXKeHui BO BTOPUUHbIX 06moTKax 3Be3gbl TH
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Figure 9 PucyHokK 3- BeKTopHas guarpamma Hanpsi*keHuit BO BTOPUUYHbIX 06MOTKaX Pa3oOMKHYTOro TpeyronbHuka TH

44 .BapuanT 3agaun No4.

[TocTpouTh BEKTOPHYIO JUarpaMmy HampsbKeHU Bo BTopuuHbIX oOMoTkax TH (3Be3na u
Pa30MKHYTBHIN TPEYTOJBHHK) JJII CXEMbI BKIIIOUEHUS, TPUBEECHHBIX B Ta0nuie 1. Onpeaenursb
3HauUCHUS MEXTy(Pa3HbIX HAMPSHKEHUH 17151 0OMOTKH, COSIMHEHHOU B 3Be31ly, eciu (hasHoe
Hanpsokenue Udy=58 B. Onpenenuts 3nadenust Hanpspbkenunid Unn, Uad, UHK 11 OOMOTKH,
coenuneHHoii B PT, ecnu daznoe nanpsixenne Upa=100B. [Ipunare, uro uepenoBanue ¢a3
BBITIOJIHEHO TIpaBUiIbHO — A, B, C.

A B [

A4 |4
Xié\’

)

a |4
a b coH KDPH

OTBeT: mpu MPaBUIBHOM BKJIIOUEHHH BTOPUYHBIX OOMOTOK B 3BE3/ly C HYJIEM BCE JIMHEHHbIE
HATIPSKEHHS PABHBI MEKTy C000i, Bee (ha3HbIe paBHBI MEX Ty CO00it 1 B V3 pa3 MeHbIIe
auHeHHbIX. [Ipy npaBUIBHOM BKIIIOUEHHH BTOPUUHBIX OOMOTOK B Pa30MKHYTBIH TPEYTrOJIbHUK
paBHBI MeX1y co00i1 Bce (hazHble (OHU ke IMHEelHbIe) HanpsbkeHus. HanpshkeHne Ha BbIBOJax
Pa30MKHYTOI'O TPEYTOJIbHUKA JOKHO ObITh PaBHO HYJIIIO, TPAKTHYECKH YK€ OHO OOBIYHO
COCTaBJISIET HECKOJIBKO BOJIBT. HempaBuiibHOE BKIIIOYEHHE BTOPUYHONH OOMOTKH, COETMHEHHOM
B 3Be311y, pa3bl C, HEMpaBUILHOE BKIIOUCHHE BTOPUIHOM 00OMOTKH, coenuHeHHou PT, da3zer A
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Figure 10 PucyHoK 2- BeKTOopHas guMarpamma HanpseHU BO BTOPUYHbIX 06MmoTKax 3Be3gbl TH
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Figure 11 PucyHOK 3- BeKTOpHas guarpamma HanpaKeHWi BO BTOPUUHBIX 06MOTKaX Pa3soMKHYTOro TpeyronbHuka TH

45.BapuanT 3agaun No5

ITocTpouTh MOTEHIMATBHYIO IUATPAMMY HAIPSKEHUN CXEMBbI PA30MKHYTOTO TPEYTOJIbHHUKA
(PT) no cHATHIM 3HaUYEHUSAM HaNPSKEHUS C OMOIIBIO BOIBTMETPA

3HavYeHUs] HANPSIKeHMI Mexkay (azaMn BTOPHYHBIX Henelil HanpsikeHusi, B

AO BO CO AB BC CA HHU no DK Ho HK AO

58 58 58 100 100 100 100 100 100 100 1-3 58

AH AN AD AK BH BH B® BK CH cu Co CK

100 195 195 100 1-3 100 100 0 100 142 195 100

Ortser:
Ha gunarpamMmMe coBMemaroTcst 3a3eMJICHHBIE TOYKH 00enx 00MOTOK (0OBIYHO BBIBOABI b 11 K).
W3 KOHIIOB BEKTOPOB 3BE3/bl PATUYCOM B MPUHSATOM MaciiTabe, paBHBIM H3MEPEHHOMY
HAIPSHKEHUIO MEXK/Ty STUM BBIBOJIOM M BBIBOJIAMU PA30MKHYTOTO TPEYTOJIbHUKA, TTPOBOISTCS
nyru. Todka ux mepecedeHusl JaeT Hayauo BEKTOPOB HAMPsHKEHU 0OMOTOK, COSITMHEHHBIX B
Pa30MKHYTBIA TPEYTOJbHUK. [{J1 MOCTPOEHUS 1OCTATOYHO ABYX U3MEPEHUM; TPETHE -
KOHTPOJIBHOE.
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Figure 12 PucyHoK 1 - BekTopHasa gvarpamma TH

46.Bapuant 3amaun Neb

ITo mony4eHHBIM BETMYMHAM U HAIIPABJIICHUSM AKTUBHOM M PEAKTUBHOW MOLIHOCTEH,
3HAUEHUIO TOKA B OJHOU U3 (ha3 (T.K. HArpy304HbBIN PEKUM CUMMETPUUHBIHN, TOCTATOYHO
MIPOBOMTH aHAIH3 110 o1HOM (base) (Tabmn.3) moctpouts Bl 1 onpeneuts NoIsspHOCTh
BKITFOUEHHUST U3MepUTENbHBIX TT.

Hano :P=-9 MBT: Q=-19 MBAp; la.BT.= 2,22 85 (C).

OrtBert: comocraBisiercss a U ¢asza Toka IA(j), mpuBeeHHBIC K €IMHBIM yTilam oTcueTa. Eciu
yKa3aHHbIE YTJIbl COBIAAAOT MO (haze, TO TOKOBBIC LIEMH BKIIOUEHBI C MPSIMOM MOJISPHOCTHIO,
€CJIM YKa3aHHbIE YIJIbl HAXOATCS B IPOTUBO(A3e, TO TOKOBBIE 1IETIH BKIIIOUEHBI ¢ 00paTHOMN
NOJIIPHOCTBIO. M3 NCXOMHBIX TaHHBIX MOYKHO CIEJATh BBIBOJI, YTO TOKOBBIE LIENIN BKIIFOUEHBI C
IIPSAMOM MOJIAPHOCTHIO. Torja o akTUBHOM M pEaKTUBHOM MOIIHOCTSIM ONPEIEISAETCS MOJIHAS
MoIHocTh S=21 MBA. Onpezensercst yroia Mexly MOJHON U aKTUBHOW MOIIHOCTSIMHU:
a=arctgQ/P=65.

Uab P

)
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Figure 13 PucyHok 1 - UTorosas BeKTopHaa guarpamma

Jns cinydasi, eciy TOKOBBIE LU BKIIFOUEHBI ¢ OOpPaTHOM MOCe10BaTeIbHOCThIO: IO aKTUBHOMN
Y pEaKTUBHOM MOIIHOCTAM ompezeinsercs noiaxas mouHocts S=10,2 MBA. Onpenensercs
YTOJI MEX/TY TIOJIHOM U aKTUBHOM MoutHOCTsIMU: o=arctgQ/P=10.

47.Bapuant 3agaun Ne7

[To mony4eHHbIM BeIMYMHAM U HAIlPaBJIICHUSAM aKTUBHOM M PEaKTUBHOM MOIIHOCTEH,
3HAYEHUIO TOKA B OJTHOW U3 (a3 (T.K. HArpy304YHBIN PEKUM CUMMETPUYHBIH, JOCTATOUYHO
MIPOBOJIUTH aHAJIU3 10 O0JIHOM (aze) (Tadi.3) moctpoutsh B/l 1 onipeaenuTh moasipHOCTh
BKJIFOYEHUS U3MepUTeNbHbIX TT.

Hano :P=-10 MBt: Q= 1,8 MBAp; la.B1.=2,2220 (L).

OrtBer: conocraBisiercs a u ¢asza Toka IA(j), npuBeeHHbIE K €IMHBIM yrilaM oTcueTa. Eciu
yKa3aHHBIE YTJIbI COBIIAAAOT MO (hase, TO TOKOBBIC LU BKIFOUEHBI C MPSIMOM MOISIPHOCTHIO,
€CJIM YKa3aHHBbIE YIJIbl HAXOATCA B IPOTHBOGA3e, TO TOKOBbIE L€ BKIIOUEHBI C 00paTHOM
HOJIAPHOCTHIO. VI3 NCXOHBIX TaHHBIX MOKHO CI€JIaTh BbIBOJI, YTO TOKOBBIE LIEIIU BKIIOUEHBI C
0o0paTHOH NnosApHOCTHIO. Toraa 1o akTHBHOW M peaKTUBHOM MOIIHOCTSIM OIpeIeIseTCs
nosiHas MouHocTh S=10,2 MBA. Onpezensiercss yroi Mex,1y MOJIHON U aKTUBHOU
MotHocTsMu: o=arctgQ/P=10.

Uab P
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Figure 14 PucyHoK 1 - UToroBasa BeKTOpHasa guarpamma

48.BapuanT 3amaun Ne 8

[TpoBepuTh NpaBUIILHOCTH CpabaThIBAHUS pelie HANPaBJIEHUS] MOIIIHOCTH HYJIEBOI
nocnenosarenbHocTd (PHM HII) npu HanpaBneHusX TOKOB, U300pa’KEHHBIX HAa BEKTOPHBIX
nuarpaMmax. YTrojl MaKCUMalbHON 4yBCTBUTENBLHOCTH pesie opMu=70". 30Ha HEYBEpPEHHOTO
cpabaTbIBaHUsI pelie - +5° OT IMHUU HyJeBoM uyBcTBUTENbHOCTH (JIHY).

BexTopHble quarpaMMbl ¥ CXEMBbI IOAKIIOUEHNUS PeJie PUBEIEHBI HUXKE.
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Figure 15 PucyHoK 1 - Cxema BK/IlOYEHUA pesie HanpaB/leHUA MOLHOCTU HY1IeBOi NocaeA0BaTe/IbHOCTU

la
A

la
i1}

Ic
Figure 16 PUCyHOK 2 - BeKTOpHaA Anarpamma TOKOB U HanpaxKeHui

Otgert: npu npoBepke Ha PHM HII nogarot ucneitarensnoe HanpsikeHue ot BeiBogoB K u U
pazoMKkHyTOro TpeyrojiibHuka TH B cooTBeTCTBUU € 3agaHHON cxemoi Bkintrouenuss PHM HII,
MPEACTaBICHHON Ha pucyHkax 15, 16. Bmecto norennuana Beioga H Ha oty kimemmy
HOJBOJIUTCS MOTEHIMAN BbIBO/Ia M. TOKOBBIE IIENMM HECUIIONIb3YeMbIX (ha3 3aKOpaYMBAIOTCA.
[TockonbKy BEIBOA OOMOTKH HaIpspKEHHsI, 0003HAYSHHBIH TOYKOH, TOJKITIOUEH K BBIBOLY K
(puc.l), yrioBas xapakrepuctiuka PHM noctpoeHa 0THOCHTENIBHO BEKTOpa BTOPUYHOIO
HanpspkeHuss Uku=100B, kotopoe cumpasno ¢ Ua. C 3TuM HanpsKeHUEM pelie Ipu
NponycKaHuM Toka Ib umeer MoMeHT Ha cpabaTkiBaHUe, P NMpornyckaHuu Toka la wim Ib —
Ha 3aKJIMHUBAHUE.
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Figure 17 PucyHoK 3 - XapakTtepucTtuka cpabarbiBaHua PHM

49.Bapuant 3amaun Ne 9
[IpoBepuTh MpaBUIIBHOCT CPAaOATHIBAHUS PEJie HAIPABICHUS MOLITHOCTH HYJIEBON
nocnenosarenbHocty (PHM HII) npu HanpaBieHusX TOKOB, H300pa’k€HHBIX Ha BEKTOPHBIX
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auarpaMmax. YTrojl MaKCUMalbHOM 4yBCTBUTENBEHOCTH pesie oMu=70". 30Ha HEYBEpEHHOTO
cpabartbIiBaHMs penie - £5° oT TUHUYU HYyJIeBOU yyBcTBUTEIbHOCTH (JIHY).
BexTopHble quarpaMmbl ¥ CXEMBbI IOAKIIOUEHUS PeJie PUBEIEHBI HUXKE.

Figure 18 PucyHOK 1 - Cxema BKAOYEHUSA pene HanpaBaeHUA MOLLHOCTU HY/1IeBOI NOC/ef0BaTeNIbHOCTU

Ui
A

i}

Ic

v

U )

la

Figure 19 PUcyHOK 2 - BeKTOopHaA gnarpamma TOKOB U HanpaxKeHui

Ortser: npu nposepke Ha PHM HII nonarot ncneitarensHoe HanpskeHue ot BeiBogoB K u 1
pa3oMKHyTOro TpeyroibHuka TH B cOOTBETCTBHM C 3a/1aHHOM cxemoil Bkirouenuss PHM HIT,
IIPEJICTaBICHHOM Ha pucyHKax 15, 16. Bmecro norennuana Beiosa H Ha aTy KiieMMy
NOJIBOAMTCS MoTeHnuan BeiBoga M. TokoBbIe e HECUIOIb3YeMBIX (a3 3aKOpaurnBaIOTCS.
[TockonbKy BbIBOJ OOMOTKH HaNpsKeHUs, 0003HAYEHHBIA TOYKOW, MOAKIIOYEH K BbIBOYy H
(puc.1), yrnoBas xapakrepuctuka PHM noctpoeHa 0OTHOCUTENHHO BEKTOPAa BTOPUUHOTO
HanpsbkeHuss Unk=100B, kotopoe Haxoautcs B mpotuBodase ¢ Ua. C 3TUM HanpsiKeHueM
pese npu NponycKaHUuy ToKa Ic nMeeT MOMEHT Ha 3aKJIMHUBAHUE, ITPU PONYCKaHUU ToKa la
wim Ib — Ha cpabarbiBanue. Takas paboTa pese CBUIETENbCTBYET O HEMPABUIbHOM cOOpKe
BTOpUYHBIX Henert TH.
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Figure 20 PucyHoK 3 - XapakTepuctuka cpabarbiBaHua PHM

MartepuaJbl 1Jis1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.HamnpaBnenue n300pakeHus TMOJHON MOIIHOCTH S Ha tutockoctu P, Q (BekTop
pacrionaraercs 1o ocu + P ) coBmamaer ¢ HanmpaBjieHHE BEKTOpa TOKa : ... ?
OtBeThI:
1. ®azer A
2. ®a3nl B
3. ®azp1 C
Bepnsiit otet: 1 - ®a3pr A
2.JlomyckaeTcs J11 BBIMOJIHEHUE Ta30BOM 3alTUTHI C IEHCTBUEM OTKIIIOUAIOIIETO 3JIEMEHTA
TOJIBKO Ha CUTHAII, corjacHo ITYD?
OTBeThI:
1. He nomyckaercs, 3To 3anpemieHo [IpaBuinamu ycTpoiicTBa 3J1€KTPOYyCTAHOBOK.
2. JomyckaeTcst TOJIbKO MPY HAJTMYHH MTOCTOSTHHOTO OTIEPAaTUBHOTO MEepCOoHAaa.
3. lomyckaetcs Ha TpaHc(opMaTopax, KOTOpbIE YCTAaHOBIIEHBI B pailoHaX, MOABEPKEHHBIX
3EMJICTPSICEHUSIM.
4. JTomyckaercsi, €CIi MOBPEXKIEHUE ITOTO dIIEKTPOOOOPYI0BAHHS HETTOCPEICTBEHHO HE
HapymaeT paboTy IEKTPUUECKON CUCTEMBI.
Bepnpsiii otBeT: 3 - [lomyckaercst Ha TpaHcpopMaTopax, KOTOPHIE YCTAHOBJICHBI B pallOHAaX,
MTOABEPIKEHHBIX 3€MJICTPSICEHUSIM.
3.Kakoe 3a3emieHne B TOKOBBIX LIEMAX IPEAyCMaTPUBAETCA IS 3alIUT Ha
AIIEKTPOMEXAHUUECKHX pelie, 00bEeTUHSIONINX HECKOJIBKO KOMIUIEKTOB TpaHCc(hopMaTOpoB
TOKa?
OTBeTHL:
1. 3a3emiieHre TOKOBBIX IIeTIei JOKHO OBITh MPEAYCMOTPEHO B OJTHOM TOUKE.
2. 3azemuisieTcs KaxKIaplid TpaHcopmaTop Toka Ha Orpkaiiieil ot TpaHchopMaTOpOB TOKA
cOOpKe 32)KMMOB UJTH Ha 38KUMax TpaHCHOPMATOPOB TOKA.
BepHnpiii otBeT: 1 - 3a3eMieHNe TOKOBBIX IETel JOHKHO ObITh MPEAYCMOTPEHO B OAHOM
TOYKE.
4.JlonmyckaeTcsi JIM HECEJIEKTUBHOE JIEMCTBUE 3alUTHI?
OTBeTHI.
1. JomyckaeTcst HECENEKTUBHOE JEHCTBUE 3aIUTHI (JI71s1 00ecTeueHus, €CJIU 3TO HeOOXOANMO,
yckopeHus oTkioueHus K3).
2. He nonmyckaercs.
Bepnbslii otBeT: 2 - He nomyckaercs.
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5.Uto Takoe BHe3anHble 0TKa3bl YP3A (onpenenenue): ... ?

OTBeTHI:
1. Ckauko00Opa3HbIe M3MEHEHHSI 3HAUEHUI OJTHOTO UM HECKOJBKUX MTapaMeTPOB.
2. [TocTeneHHble N3MEHEHHSI OJIHOTO WJIM HECKOJIBKUX MTapaMeTPOB.
3. BBI3BIBAIOTCS €CTECTBEHHBIMH MPOIIECCAMU CTAPEHUS, U3HAIIMBAHMS, KOPPO3UHU U YCTAIOCTH
IIPH COOJTIOJICHUH BCEX YCTAHOBJICHHBIX ITPABHII U HOPM IMPOCKTUPOBAHUS, H3TOTOBJICHUS U
IKCILTyaTaIuH.

Bepusriii otBet: 1 - CkaukooOpa3Hble H3MEHEHUS 3HAUEHUH OTHOTO WJIM HECKOJIBKUX
apaMeTpoB.
6.Yem HE0OXO0JMMO MOJIb30BAThCS MIPH CHATHH U YCTAHOBKE MPEAOXpAaHUTEICH 10
HarpsbKkeHueM (Ho 0e3 Harpy3Kku) B asekTpoyctaHoBkax 10 1000 BoabT (BeIOSpUTE
IIPaBUJIBbHBIN OTBET)?
OTtBeTsI:
1. M30nupyromumMy KIiIemaMH.
2. AWdIeKTpUYeCKUMH MepUaTKaMu.
3. CpencrBaMu 3aIIMTHI JIMIIA, T71a3 OT MEXaHUYECKUX BO3JICHCTBUN M TEPMUYECKUX PUCKOB
AIEKTPUYECKON TyTH.
4. U3onupyrolei mTaHrou.

Bepnbiii otBeT: 4 - M30aupyroiei mTaHroi.
7.OCHOBHBIE BU/IbI TIOBPEXKIEHUI 3/1€KTpoABUTaTeNel, paboTaloUIMX B CETH C U30JIMPOBAHHON
HEUTpaspio (BHIOEPUTE MIPABUIBHBIE OTBETHI)?
OTtBeTsI:
1. MHOTrOda3H0e KOPOTKOE 3aMbIKaHHE.
2. OnHo(ha3HOE 3aMbIKaHHE Ha 3EMITIO.
3. [leperpyska.
4. MexXBUTKOBOE KOPOTKOE 3aMbIKaHUE

Bepwnbsiii otBeT: 2 - OnqHO(a3zHOe 3aMbIKaHUE HA 3EMITIO.
8.Uto siBnsieTcs 3ammTon, odecrneunBaronieit otkiouenne K3 B coennnenusx tpanchopmaropa
€O COOpHBIMU IIMHAMHU?

OTBeTHI:
1. [TpononsHas auddepeHimanbHas 3amuTa TpaHicopMaTopa T0KHA ObITH BRIIOJIHEHA TaK,
YTOOBI B 30HY €€ AEUCTBUSI BXOJAUIN COEAUHEHUS TpaHchopmaTopa co COOPHBIMU IIMHAMM.
2. MT3, obecnieunBaromas oTkIr04YeHue (¢ TpedyembiM ObicTpozeiicTBreM) K3 B coequHeHmsIX
TpanchopmaTopa co COOPHBIMU IIMHAMHU, €CITH s JUdPepeHIMaTbHON 3aUThI
TpaHcopMaTopa UCIONB3YyIOTCS TpaHCPOpPMATOPhI TOKA, BCTPOCHHBIX B TpaHc(opmarop.
3. AuddepennunanbHas 3ammTa ONIMHOBKH.
4. I'a3oBas 3amuTa.

Bepusriit otBet: 1 - [IpononsHas nuddepeHipanbHas 3aumra TpaHcGopMaropa 10JKHa
OBITh BBINOJIHEHA TaK, YTOOBI B 30HY €€ IeHCTBUS BXOIWIN COeTMHEHUS TpaHChopMaTopa
co cOopHbpIMU mKMHAMHU. 2 - MT3, obecnieunBaroniasi OTKIOUeHUE (C TpeOyeMbIM
osicTponeiictuem) K3 B coennuennsix Tpancopmaropa co COOpHBIMU MTUHAMU, €CITH JIJIS
muddepeHIManbHON 3auThl TpaHchopMaTopa UCHOIB3YIOTCS TPAHCPOPMATOPHI TOKA,
BCTPOEHHBIX B TpaHchopmarop. 3 - uddepennuanpHas 3ammra ONIMHOBKH.

9.Ilon HanpspKEHNEM U O[] Harpy3KOH JOIMYCKAeTCs 3aMEHATh PEJOXPAHNUTENHN B CIETYIOIINX

Hensx: (BbIoepuTe npaBuiIbHbIE OTBETHI)?
OtBeThI:

1. I[Ipenoxpanutenu TpaHcHOpPMaTOPOB HAMIPSIKEHHUSI.

2. IlpenoxpaHUTeNH B HEMIX YIPABICHUS, YIEKTPOABTOMATHKH, OJIOKUPOBKHU, U3MEPEHUS U
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CUTHAJIM3ALUU.
3. IlpenoxpaHuTeny B LENAX PEICHHON 3aIUTHI.
4. Ilpenoxpanutenu B uemnsax (oosx) 10 1000 BOJBT.

Bepusliii otBet: 4 - [Ipenoxpanurenu B nensx (J1r00b1x) 10 1000 BobT.
10.Cornacuo I1Y D, razoBas 3ammuTa OT HOBPEKACHUA BHYTPHU KOXKYXa, COMTPOBOKIAIOIINXCS
BBIJICJIEHUEM Ta3a, U OT MOHWKEHUS YPOBHS Macia J0DKHA ObITh IPEAYCMOTpPEHA: ... 7
OTtBeTsI:
1. JI7st BHYTPUIIEXOBBIX TOHMKAIOIIUX TpaHchopMaTopoB MomHOCThI0 160 kB A u Gonee.
2. [Ins TpancdopmMaTropoB MoutHOCTHIO 6,3 MB-A 1 Gosee.
3. lns tpanchopmaropoB MomHOCTEIO 16 MB-A u Gonee.

Bepusriii otBet: 2 - [l TpanchopmMaTopoB MOIIHOCTHIO 6,3 MB-A u Gonee.
11.IIpoBepka B3auMOJICUCTBUS JIEMEHTOB yCTpoicTBa P3A BBINOIHAETCS MPU HATPSKEHUU
OIIEpaTUBHOI'O TOKA, PABHOM: ... ?

OTtBeTsI:

1. 0,85 HOMUHAJIBLHOI'O 3HAYECHUS.
2. 0,8 HOMUHAJILHOI'O 3HAYEHHS.
3. 1,0 HOMHUHAJIBLHOI'O 3HAYECHUS.

Bepwnsiit otBeT: 2 - 0,8 HOMUHAIBHOTO 3HAYCHUS
12 . KommuiekcHast mpoBepka ycrpoictsa P3A npoBoautcs npu: ... ?
OTBeTHI:
1. 0,85 OT HOMHHAILHOTO HANIPSIKEHUU OIEPATUBHOIO TOKA.
2. HomuHanpHOM HanpsKeHUH OIEPaTUBHOTO TOKA.
3. 0,8 OT HOMMHAJILHOM HaIpPsIKEHUU ONEPATUBHOIO TOKA.
BepHnbplii otBeT: 2 - HoMuHa/IbHOM HaNpsKEHUH ONEPAaTUBHOIO TOKA.
13./171s1 TUCTAHIIMOHHBIX 3alIUT BpEMEHHAs! XapaKTEepPUCTUKA CHUMAETCS JIJIsl 3HAYCHUI
COIPOTHUBIIEHUH (C MO/1a4Yell mapamMeTpoB aBapuHHOTO pekrMa, COOTBETCTBYIOIINX ), PaBHBIX:
9
OTBeTHI:
1. 0,571, 0,971, 0,572; 0,922; 0,5Z3; 0,9Z3.
2.071; 0,571, 0,971, 1,171, 0,9272; 1,172; 0,923; 1,1Z3.
3.0,971;1,171;0,922; 1,172; 0,923; 1,1Z3.

Bepusriit otBet: 2 - 0Z1; 0,571, 0,971; 1,171, 0,922; 1,172; 0,973; 1,17Z3.
14.Kak onpenensiercs HanpsbkeHUe (TOK) cpabaTbiBaHUS AJIEKTPOMAarHuTOB OTKIIIOUEHUS U
BKJIFOUEHUS BBIKJIFOYATENS, OTAEIUTENS, KOPOTKO3aMBbIKaTeNs U T.I1.7

OTBeThI:
1. Onpenenenue napamerpa cpabaTbIBaHUsI TPOU3BOAUTCS MPH MJIABHOM YBEIUYEHUN
HANPSDKEHUS WIK TOKa
2. Onpenenenue napameTpa cpadaTbIBaHHsI IPOU3BOAUTCS MMOAAYEH TOTYKOM HAIPSKEHUS UITH
TOKa

Bepnpiii otBeT: 1 - Onpenenenue napamerpa cpabaTbIBaHUsI POU3BOINUTCS MPHU TUIABHOM
YBEJIIMUEHUH HATIPSKEHUS WU TOKa
15.BpeMst 3aMKHYTOTO COCTOSIHUS BBIXOJHBIX PEJIe 3aIUTHI OCYIIECTBIISIONINX JACHCTBUE HA
oTkJIt0YeHue u myck YPOB 101kHO OBbITE: ... ?
OtBerTsI:
1. Menb1ie Bpemenu cpabarsiBanust YPOB.
2. bonbiie Bpemenu cpabareiBanus YPOB.

31



Bepusliii otBet: 1- Menbie Bpemenu cpabareiBanus YPOB.
16.1- Menbie Bpemenu cpabareiBanus Y POB.
OTBeTHI:
1. DaekTpoMEeXaHUYECKHX.
2. MUKpOIpOIECCOPHBIX.
3. lns Bcex BhIIenepeyuciaeHubix Y P3A.

Bepnsiit otBeT: 3 - J{14 Bcex BblenepeynucieHHbix YP3A.
17.HanpaBneHune n300paskeHus TOJTHOM MOIIHOCTH S Ha TuiockocTH P, Q (BekTop
pacmozaraeTcs o ocu + P ) coBnagaer ¢ HanpaBiieHUuEe BEKTOpa TOKa : ... 7
OTBeTHI:
1. ®a3sr A
2. ®a3nl B
3. ®a3el C

Bepnsiit otet: 1 - ®a3br A
II. Onucanue wkanvl oueHueanus

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «OTJIMUHO» BeicTaBisieTcs CTYIEHTY,
MPABUJILHO BBITIOJHUBILIEMY MPAKTUYECKOE 3aJ]aHNe, KOTOPBIN MTOKa3all IPU OTBETE HA BOIPOCHI
9K3aMEHAIIMOHHOTO OMJIeTa U Ha JOTMOJIHUTEIbHbIE BOIPOCHL, UTO BJIaJCET MAaTEPHAIOM H3y4EHHOM
JUCITUTUIMHBI, CBOOOIHO IPUMEHSICT CBOM 3HAHHMS JUISI OOBSICHCHUS PA3IMYHBIX SIBJICHUN U PEIICHUS
3a1a4

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuxu evinoanenus snanusa: Onenka «XOPOILO» BeicTaBisercs CTyI€HTY,
MIPABUJIHLHO BBIMOJHUBIIEMY IPAKTHYECKOE 3a/JaHUE U B OCHOBHOM INPaBUJILHO OTBETUBIIIEMY Ha
BOTIPOCHI SK3aMEHAIIOHHOTO OWJIeTa M Ha JIOTIOJHUATENIBHBIE BOTIPOCHL, HO JIOMYCTHBIIEMY TIPU
ATOM HENPUHLUUIHNAIBHBIE OINOKU

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu gvinonnenus 3nanus: Ouenka «Y JOBJIETBOPUTEJIBHO»

BBICTABJISIETCS CTY/IEHTY, KOTOPBIH B OTBETaX Ha BOIPOCHI 3K3aMEHAIMOHHOTO OMUJIeTa JOMYCTHII

CYIIECTBEHHBIE U Ja)Ke TPyOble OMMOKH, HO 3aTE€M HCIIPABHII X CaM, a TAKXKe HE BBITOITHIII
MPAKTUYECKOE 33/1aHUE U3 SK3aMEHAI[MOHHOT0 OMieTa, Ho TM00 HaMeTHJ1 MPaBUIIbHBINA MYTh €ro

BBITTOJIHEHUSI, JTHOO IO YKa3aHUIO SK3aMEHATOpa PEeIII APYTYIO 33aJa9y U3 TOTO XKe pas3ziesa

T CLUTUTMHBI

Oyenka: 2
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABJISIETCS CTY/ICHTY, KOTOPBIH: a) HE OTBETWJI Ha BOMPOCHI SK3aMEHAIIMOHHOTO OWJIeTa U HE
CMOT PelINTh, THOO HAMETHThH MPABWIBHBIN IMyTh PEIICHHs 3a1a4u U3 OuiieTa; 0) He CMOT PelInTh,
7100 HAMETHUTh MPABWIIBHBIN MTyTh PEIICHUS 3a/1a4l U3 9K3aMEHAIIMOHHOTO OWJIETa U IPYTon
3a/lay¥ Ha TOT e pa3/ieN JUCIHUIUIMHBL, BEIIAHHOW B3aMeH Hee; B) MPU OTBETE Ha
JIOTIOJTHUTELHBIE BOTIPOCHI OOHAPY KT HE3HAHUE OOJIBIIIOTO pa3zelia SK3aMeHaIlMOHHON
MPOTPAMMBI.
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

Bo3MoxHO IIPOCTaBJICHUC HTOT'OBOM OLICHKHU C y‘léTOM HUTOI'OB HpOMC)KYTOqHOﬁ arrecranuu.
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