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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.

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-2 CnnocoGeH ucnoib30BaTh 3HaHMUS 00 aBTOMATHYCCKUX YCTPOMCTBAX B AJICKTPOIHEPIETHKE
B Hay4YHOU JEATEIbHOCTH
N]I-1 PaGoTaeT ¢ oTAeIbHBIMH BUAAMH aBTOMAaTHYECKUX YCTPOUCTB
NJI-2 TIpumensieT 3HaHUS 00 0OCOOCHHOCTSIX IKCIUTYaTaIlii aBTOMATHYECKUX YCTPOUCTB Ha
SHEProOOBEKTE

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

®dopma peanmzaiuu: Jomyck K 1abopaTopHOil padboTe
1. MUudpopManimoHHO- TEXHOJIOTHYECKHE cucTeMbl (JIabopaTropHas padoTa)
2. Meponpusitus pu nposeneHun padot B ycrpoiicrBax P3A (Jlaboparopnas padota)
3. HopmaTuBHBIE JOKYMEHTBI, pETJIaMEHTUPYIOIIME IKCIUTYaTallio ycTpoicTB P3A
(JTaboparopuas paboTta)
4. DxcrutyaTanus ycTpoiictB P3A u ux kananos cBsizu. MII yctpoiictBa P3A (JIaGopaTopHas
pabora)

Dopma peanuzaruu: [Tucemennas pabota
1. HopMaTuBHBIE TOKYMEHTBI, pETJIaMEHTUPYIOIINE IKCIUTyaTaliio ycTpoiicTB P3A.
HHupopMalinoHHO- TEXHOIOTUYECKUE CUCTEMBI. MeponpHsITHs PU MPOBEACHUN padoT B
yctpoicTtBax P3A. Dkcrutyaranus yctporictB P3A u ux kananos cBsizu. MII yerpoiicta P3A
(TectupoBanue)

BPC nucuuminHbl

3 cemecTp

IlepeyeHb KOHTPOJBHBIX MEPONPUATHH TEKYIIEro KOHTPOJS YCHEBAEMOCTH IO
AUCHUILINHE:

KM-1 HopmartuBHBIE JOKYMEHTBHI, PETJIaMEHTUPYIOIIHE IKCIUTyaTauio ycrpoiictB P3A (JIabopaTopHast

pabora)

KM-2 HudopmannoHHO- TexHOMOrHueckue cuctemsl (JlabopaTopHas pabora)

KM-3 Mepomnpustus npu npoBeneHnn padot B yctpoiictBax P3A (JIaboparopHas padoTa)

KM-4  Okcmnyatauus yerpoiicts P3A u ux kananos css3u. MII ycrpoiictBa P3A (JlaGopaTtopHas
pabora)

KM-5 HopmartuBHBIE JOKYMEHTBI, PETJIaMEHTUPYIOIIHNE HKCIUTyaTaliio yCTpoiicTB P3A.
HHpOopManmOHHO- TEXHOJIOTHYECKUE CUCTEMBI. MepOTpUsTHS IIPH MPOBEACHUH padoT B

ycrpoiictBax P3A. Dkcrutyatanus yctpoictB P3A u ux xananos cBsizu. MII yctpoiictBa P3A

(TectupoBanue)



Bua npoMexkyTo4Hoi aTTecTauMu — JK3aMEH.

Beca KOHTpOIBHBIX MeponpusTHil, %o

O — WNupnexc KM- | KM- | KM- | KM- | KM-
ASITAHEN KM: 1 | 2 | 3| 4 |5
Cpox KM: 4 8 12 15 15
HopmatuBHbIE TOKYMEHTBI, periiaMEeHTHPYIOIINE
AKCIUTyaTanuo ycTpoicTts P3A
JleficTByI0IIME€ HOPMATUBHO-TEXHUYECKUE JIOKYMEHTHI, + + + + +
perIaMEHTUPYIOIIHNE IKCIUTyaTalio ycTpoilcTB P3A
ITepconan P3A. JokymenTanus no P3A + + + + +
HNHpopMannOHHO- TEXHOJIOTHUECKUE CUCTEMBI
Cxema pacnpenenenust UTC (uadopmanmonHo + + + +
TEXHOJIOTHYECKHUX CHCTEM)
Bropuunsie nenu. O0ume tpedoBanus. OcoOeHHOCTH
OpraHu3aIy U TpeOOBaHUs ITPU POU3BOICTBE + + + +
MEPEKIIOYCHUI
Meponpustus npu npoBeaeHUH padoT B ycTpoiicTBax P3A
OpranuzalvoHHbIE MEPONPUATHS IIPU NTPOBEICHUU padoOT B + + + + +
ycrpoiictBax P3A
TexHuueckue MeponpUsTUs MU MPOBEIEHUU padoOT B + + + + +
ycrpoiictBax P3A
DKcrutyaranust yeTpoictB P3A u ux kaHalloB CBsI3U
Oxcmtyarauus YP3A u BY xananoB s ycrpoiicts P3A +
DKcmlyaTanys ONTHYECKUX KaHAJIOB AJisl ycTpoicTB P3A +
MII ycrpotictBa P3A
OcoGennoctu MII ycrpoiicts P3A + + + + +
Wnrerpamus MII ycrpoiicts P3A B ACY TII + + + + +
Bec KM: | 20 20 20 20 20




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
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
I1K-2 N-1nk-2 PaGoraer c | 3HaTh: KM-1 HopmaTtuBHBIE TOKYMEHTHI, PETJIAMEHTUPYIOIIHNE SKCILUTYaTaIUIO
OTJICTIbHBIMU BUJIaMHU | OCHOBHBIE CBOICTBA ycrpoiictB P3A (JIabopaTopHas pabora)
aBTOMAaTUYECKUX YCTPOUCTB | 3JIEMEHTOB KM-2 NudopmanmonHo- TeXHOIOrHIecKkne cuctemsl (Jlaboparoprast

3JEKTPOIHEPreTUUECKOM
CUCTEMBbI

OCHOBHBIE [TOKA3aTENH
HAJIEKHOCTH PEIICHHOMN
3allUThl U OCHOBHOI'O
o0opyoBaHUs
ANEKTPOIHEPIETUUECKUX
CHUCTEM U METOJIBI UX
pacyéra

aIropuTMBbl ycTpoiicTB P3A
MIPUHIIHUIIBI paOOThI
nu(ppoBON TEXHUKU;
COBPEMEHHBIE MPOTPAMMHBIE
MIPOYKTHI JIJIs1 PEIICHUS
Hay4HbIX U MH)XEHEPHBIX
3a/a4 B 0051acTu
ANEKTPOIHEPTETUKHI
YMers:

JKCILTyaTUPOBATb,
MIPOBOJIUTDH UCTIBITAHUS U
PEMOHT TEXHOJIOTMUECKOTO
000opyIoBaHUS

pabora)

KM-3 Mepormpusitus pu IpoBeieHHH padoT B ycTpoiicTBax P3A
(JTaboparopnas paboTa)

KM-4 Dkcmnyatanus yerpoiictB P3A u nx xananos cBsizu. MII yctpoiicTBa
P3A (JIaboparopnas pabota)

KM-5 HopmaTuBHBIE TOKYMEHTHI, PEINIAMEHTUPYIOIIHE IKCIUTYaTalHI0
ycrpoiictB P3A. NHpopMaiMoHHO- TEXHOIOTHYECKHE CHCTEMBI.
Meponpusitust npu npoBeieHnu padoT B ycrpoiicTBax P3A. Dkcrutyaranus
ycrpoiictB P3A u ux kananos cBs3u. MII yerpoiictea P3A (TectupoBanue)




3JIEKTPOIHEPreTUUECKOMN
MIPOMBIIIIICHHOCTH
COCTABJISITh HHCTPYKIIMH 110
skcrutyaraiuu YP3A u
MPOrpaMMBbl UCIIBITAHHI

I1K-2

N-2nk-2 [Tpumensiet
3HaHUST 00 0COOEHHOCTSIX
AKCILTyaTaIluH
ABTOMAaTUYECKUX YCTPOWCTB
Ha YHEProOOBEKTE

YMeTs:

MIPOU3BOUTH TOJATOTOBKY
WCXOJHBIX TaHHBIX JJIs
pacdeTa TOKOB KOPOTKOTO
3aMbIKaHUA U IPOBOJIUTH
pacu€t TokoB K3

KM-2 NudopmaninonHo- TexHOIOTHYecKue cucteMbl (JlabopaTopHas
pabota)




1I. Cooepicanue oyenounvix cpeocme. Illkana u kKpumepuu oyenusanus

KM-1. HopMmaTHBHBIE JOKYMEHTbI, perjiaMeHTHPYIOIIHe IKCIIYyaTAllUI0 YyCTPOCTB
P3A

®opmbl peaqu3anun: J[onyck K 1abopaTopHoii paboTe

Tun koHTpobHOrO MeponpustTus: Jlaboparopnas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa npoBeaeHnsi KOHTPOJIbHOro Meponpusitusi: [IpoBepka 3HaHUN U YMEHUH CTYJEHTA
HEOOXOUMBIX JIJIsi BBIMOJHEHUN 1abopaTopHOil pabotel Ha Temy "lIpoBepka TpaHcopmaTopa
TOKa, HCIOJb3YeMOr0 B CXEMax pelieHHOM 3amuThl" B NOMEUICHHH, MPUCIOCOOIIEHHOM st
NPOBEICHUS JTAHHOTO Ja0OpaTOPHOTO 3aHATUS, C HArJAHOM JEMOHCTpAalMeld NpPUMEHEHUS
TEOPETUUECKUX 3HAHUU AJIsl PEIICHUS TOCTAaBICHHON MPAaKTUYECKOM 3a1a4u.

Kpatkoe cogepxxanue 3a1aHus:
[TpoBepka ymenuii mo teme 1abopatopHoii padboTsl Nel: "[IpoBepka TpancdopmaTopa ToKa,
HCIIOJIb3YEMOI0 B CXeMaxX pPeJIeHHOM 3aIuThl" - 03HAKOMJIEHHE CO CIIOCO0aMU IIPOBEPKU
TpaHcopmaTopa TOKa, MUTAIOIIET0 YCTPOWCTBA PeNIeHHOM 3aIllUThl 1 aBTOMATUKH, MTOJTy4YeHUE
po(heCcCHOHATIBHBIX HaBBIKOB IIPH CHATHUU XapaKTEPUCTUK TPAaHCHOPMATOPOB TOKA

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anygaHupOBaHHbIE pe3yibTatel | Bonpockl/3aganus st IpOBEPKU
00y4YeHHMsI 10 JUCLUIUIMHE
3HaTh: aJrOpUTMBI YCTpoiicTB P3A 1.Yro npexncraBiseT 1OKyMEHTAlLlUs HAa yCTPONUCTBA

P3A? Kakue npoekTHble MaTepuaibl,
CKOPPEKTUPOBAHHBIC MPU MOHTAXXKE U HAJTAJIKE
YEepTEKU U CXEMBI , BXOJAT B JOKYMEHTAIIMIO Ha
ycrpoiictBa P3A?

2.Uto Takoe MosICHUTENbHBIC 3aMMUCKH, KaOSTbHBIN
JKYpHAJI; 3aBOJICKHE MaTepuaibl (TEXHUYECKOE
ONMUCaHUE U UHCTPYKLUSA 10 SKCILTyaTal[uu, IacnopTa
AJIEKTPOOOOPYIOBAHMS M allllapaToB M T.J1.)?

3HAaTh: OCHOBHBIE IIOKa3aTeNx 1.IToyemy Henb3s pa3pblBaTh BTOPUUHYIO 1enb TT?
HaAEXKHOCTH PpEIEHHOM 3alluThl H 2.Kakue Bubl IOTPELIHOCTEN PErIaMEHTUPYIOTCS
OCHOBHOT'O 000pyI0BaHUS s TT?

AIIEKTPOIHEPIETHUECKUX CUCTEM U
METO/Ibl UX pacuéra

3HaTh: OCHOBHBIE CBOMCTBA JIEMEHTOB 1.B yem otinuue TpanchopMaTopa TOKa OT CHIOBOTO
AIIEKTPOIHEPTETHUECKON CHCTEMBI TpaHcopmaTopa 1o NpUHIUIY AeHCTBHS?

YMeTh: JKCIUIyaTUpOBaTh, NPOBOJUTH 1.Kak npon3BoauTcs CHATHE BOJBT-aMIIEPHBIX
HACTIBITAHUS 51 PEMOHT XapakTepucTuk Bcex kepHoB TT? [Tpoussectu
TEXHOJIOTUYECKOTO 000pyI0BaHUS JTaHHbIE U3MEPEHHUs Ha Ta00paTOPHOM CTEHJIE B
ANEKTPOIHEPrETUUECKOMN COOTBETCTBUE C 3aJJaHUEM IIPEIOAABATEIS.
IIPOMBIIUIEHHOCTH 2.Kak npoBepsiercst K03 (HUIUEHT TpaHCHOpMaLIUU

TT na Bcex kepHax? [IponsBecTu mpoBepKy
koapduurenta tpancpopmanuu TT.

3.IIpoBepuTh COOTBETCTBHUE MOJIAPHOCTH ITEPBUYHBIX
u BTOpU4yHbIX 00MOTOK TT - mpoBepky
OJIHOTIOJISIPHBIX 32KUMOB NIEPBUYHON M BTOPUYHOU
00OMOTOK.




3annaHupOBaHHbIE pe3ynbTaThl | Borpockl/3ananus s npoBepKu
00y4YeHUs 10 TUCITUTINHE

4.0OnpenenuTs HEOOXOAUMbIE HOPMATHUBHO-
TEXHUYECKHUE JOKYMEHTHI IPUMEHSIEMbIE MTPH
COCTaBJICHUH JIOJKHOCTHON MHCTPYKIIMH
PEMOHTHOTO , OTIEPATUBHOTO U aIMUHHUCTPATUBHO-
TEXHUUYECKOT0 IIepCoHala B 3aBUCUMOCTH OT
HaNpaBJICHUS JIEATEIbHOCTH SHEPTeTHYECKON
KOMITaHUH.

5.IIpoBecTr aHAIU3 TEXHUYECKOTO COCTOSTHUS
ycTpoiictBa P3A.

6.CcopmMupoBaTh MPOTOKOI MPOBEACHUS PUEMO-
CHAATOYHBIX UCIIBITAHUN.

Onucanue MIKAJbI OICHUBAHUSA:

Oyenka. «3a4TEHO»

Onucanue xapaxmepucmuxu 8blNOJIHeHUs 3HaHus: BrICTaBIAETCS CTYIACHTY 3a IPABUIBHBINA ,UITTH
YaCTUYHO NIPaBUJIbHBIN OTBET Ha 3a/laHHbIN BOIIPOC:. OTBET COACPKUT MPABUIIBLHYIO
MOCJIEIOBATEILHOCTh B YMO3AKIIIOUCHUX. X MOTHOTA SBIISIETCS JOCTATOYHOM JIJIsl TOCTPOCHUE
o0miero npoiecca GyHKIIMOHUPOBAHUS CUCTEMBI, B KOTOPYIO BXOAUT U3y4aeMblid IpeIMET
Borpoca. CTyJIeHT yMEeT aHAIM3UPOBATh BOMPOC U MIPUMEHSTH MOAXO/ISIINN aJTOPUTM
MPaKTUYECKOTO PEIICHUS

Oyenka: «He 3a4TEHO»

Onucanue xapakxmepucmuxu 6bIN0JIHeHUsA 3Hanus: BbICTaBIIIeTCs CTYyI€HTY, KOTOPBIA: HE OTBETUI
Ha 3aJIaHHBII BOIIPOC, WM HE CMOI HAMETUTD ITPABUJIBHBIN IYTh JUIS TOCTUKEHUS JIOTUYECKU-
000CHOBAHHOTI'O OTBETA, MJIM HE MOKa3aJl HAJIMYUE IPAKTUYECKOr0 HaBbIKa, B CIy4Yae MPUMEHEHUS
KOHKPETHOU ITPAaKTUYECKOU 3a/1a4n

KM-2. UndopMaunoHHO- TEXHOJIOTHYECKHE CUCTEMBbI

®opmbl peaau3anun: J[onyck K 1abopaTopHoii padoTe

Tun koHTpoABLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHHs KOHTPOJBLHOrO0 MeponpusaTus: IIpoBepka 3HaHUN U yMEHUHN CTYyIEHTA
HEOOXOOUMBIX 11  BBIIOJIHEHUWH J1abopaTopHOW paboTsl Ha TemMy "  PerynupoBka
AIIEKTPOMEXAaHUYECKUX pesie " B IOMELIEHHWH, MPUCIOCOOIEHHOM MJIsi IMPOBEACHUS JTaHHOTO
71a00paTOPHOTO 3aHATHS, C HArJIAJHOW JAEMOHCTpaluel NMPUMEHEHHs] TEOPETHUECKUX 3HAHWM AJis
pEILIeHNUs TOCTABIEHHON TPAKTUYECKOM 3aJauu.

Kparkoe cogep:xanue 3aiaHus:
[TpoBepka ymenuii no reme nadopatopHoit padoTsl Ne2: "PerynupoBka 3/eKTpoMeXaHU4YeCKUX
perne" - 3aKperUieHre TEOPEeTUUYECKUX 3HaHUH MO MPOBEPKE U TEXHUUECKOMY 00CITYKUBAHUIO
IPOCTBIX PEJeHHBIX 3aIUT, OTPAOOTKA HABBIKOB PabOTHI ¢ MPOBEPOYHBIM 000PYAOBaHHEM
(OTpa6OTaTB MPAKTUYCCKUEC HABBIKU 10 UCIIBITAHUIO DJICKTPOMArHuTHEIX PEJIC U PETYJIUPOBKE
UX MapaMeTPOB CpadaThIBAaHUS

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupOBaHHbIE pe3yabTathl | Bompocsl/3aganus 11 NpoBepKu
00y4eHus o TUCIUILINHE
3HaTh: aJrOPUTMBI YCTpOicTB P3A 1.Kakue cymecTByIOT yKa3aHHs [0 YCTaHOBKe

HW3MEPUTENBHBIX TpaHchopmaTopoB?
2.Yto Takoe pesepBupoBanue cucreM UTC




3annaHupOBaHHbIE pe3yNbTaThI
00y4YeHUs 10 TUCITUTINHE

Bomnpocei/3aganus 1iist mpoBepKu

(nHGOPMAIIMOHHO- TEXHOJIOTHYECKUX CUCTEM) TI0
MU3MEpUTENIbHBIM TpaHchopmaTopam? Kakoii cymecTByeT
MOPSAIOK MEPEKIIOYSHHM TP MPOBEACHUH OTIepalyil B
WU3MEPUTEINIBHBIX IENSIX B CIy4ac BOSHUKHOBEHHS UX
HEUCIIPABHOCTEH?

3HaTh: COBpEMEHHbIE
IPOrpaMMHBIC  TPOAYKTBI  JUIS
peIlleHUs] HAyYHBIX U WHXXCHEPHBIX
3amay B o0Jactu
AIIEKTPOIHEPTCTUKH

1./laliTe onpeneneHue MaKCUMAJIbHBIX 1 MUHUMAIbHBIX
pene. [lpuBenure npumepsl. [l yero npeqHa3HayYeHbI
pelie MaKCUMabHOIO TOKa?

2.Kak Oyner paborarts pene PT-40 nmpu momaye Ha HETO
MOCTOSIHHOTO TOKa (M3MEHUTHCA JIU IIKajla YCTaBOK)?
3.Uro Takoe cxema UTC (nadopmannonHo-
TEXHOJIOTHYECKUX cUCTeM): pactipeneneHue cucrem UTC
no TT u TH?

YMeTh: COCTaBIATh UHCTPYKIIUHU T10
JKCIUlyaTaluu VP3A u
MIPOrpaMMbl UCTIBITAHUMA

1.TpeGoBaHus K KjacCy TOYHOCTHU U IOIIyCTUMOM
Harpy3Ke U3MepUTEIbHBIX TPAaHCHOPMATOPAX TOKA
HaINpPSHKSHUS TPU MCIIOJIb30BAaHUH ITU(PPOBON TEXHHUKH.

YMeTh: NpPOU3BOJUTH HOJATOTOBKY
UCXOJHBIX JaHHBIX U1 pacyeTa
TOKOB KOPOTKOTO  3aMbIKaHHs U
pOBOAUTH pacuéT TokoB K3

1.OTperynupoBaTh pa3IMYHBIMHU CIIOCOOAMU TOK U
HanpspbkeHue cpabarbiBanus y pene tunos PT-40 u PH-
50

2.1IpousBecTH HACTPOUKY peJie Ha 3a/laHHYI0 YCTaBKY
3.IIpousBecT paccTaHOBKY U3MEPUTENbHBIX
TpaHCPOPMATOPOB TOKA U HANIPSIKEHUSI HA
IPUCTAHLIIMOHHOM Y3JI€ 3JIEKTPUUECKON CTaHILUH IIPU
IIONIEPEYHOM CXeMe MOIKIYEHUS TeHEPaTOPOB.
4.1IponsBecTy pacCTaHOBKY U3MEPUTENBHBIX
TpaHCPOPMATOPOB TOKA M HANIPSKEHUSI HA
IIPUCTAaHLMOHHOM Y3JI€ JJIEKTPUYECKON CTAaHIIUH IIPU
OJI0YHOM cXeMe MOJIKIIYEHUs] TeHEPaTOPOB.

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka. «3a4TECHO»

Onucanue xapakxmepucmuku 6bINOJIHEHUs 3HaHUs: BbICTaBIIAETCS CTYIEHTY 3a IPABWIBHBIN ,UIIH
YaCTUYHO NMPaBUWJIbHBIN OTBET Ha 33JaHHbIN Borpoc:. OTBET COAEPKUT NPaBUIbHYIO
[IOCJIEIOBATEILHOCTh B YMO3aKIIIOUEHUAX. VX MOIHOTA ABIISETCSA JOCTATOYHOU IS IIOCTPOCHUE
oOuiero npouecca G yHKIUOHUPOBAHUS CUCTEMBI, B KOTOPYIO BXOAMUT U3y4aeMblil IPEMET
Bonpoca. CTyJEHT yMEET aHaJIU3UPOBATh BOIPOC U MPUMEHSTH NMOAXOAAIIUN allrOPUTM

MPAKTUYCCKOro pCIICHUA

OueHKa.‘ «HEC 3a4YTCHO»

Onucanue xapakmepucmuKku 6blNOJIHEHUS SHARUA. BricraBnsercs CTYACHTY, KOTOpBIfIZ HE OTBCTHII
Ha 3aJaHHBIN BOIIPOC, UJIM HE CMOT' HAMCTHUTD HpaBHJIBHBIfI OyTb UL JOCTUKCHUSA JIOTHYCCKU -

000CHOBAHHOTO OTBETA

KM-3. Meponpusitusi npu npoBeeHnu pador B ycrpoiicreax P3A

®opmbl peasu3anun: J[omyck k 1abopatopHoii padbore

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHHs KOHTPOJIBLHOr0 MeponpusaTus: IIpoBepka 3HaHUN U yMEHUH CTYyIEHTA
HEOOXOUMBIX JUIsl BHINOJHEHUH jJabopaTtopHoil paboTsl Ha Temy "[IpoBepka MUKpPOMIPOLIECCOPHOI
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3anuThl puaepa 10 kB (B 00bEMe TeXHUYECKHX MEPONIPUATHIA MTpH paboTax B ycrpoiicTBax P3A) "
B [TIOMEILIEHUH, IPUCIIOCOOIEHHOM JJIsl MPOBEACHUS JAaHHOTO JIAOOPAaTOPHOTO 3aHITHS, C HATJISTHOU
JIEMOHCTPALIMEN NPUMEHEHUSI TEOPETUUECKUX 3HAHUM ISl PELICHUS MMOCTABICHHOM MPAaKTUYECKOU

3aa4H.

KpaTlcoe CodcpKaHUuE 3alaHUA:

JlaGopaTopHas IpOBOJUTHCA Ha IpUMepe cTeH1a Pannyc-ABToOMaTHKY, HEOOXOAUMO
03HAKOMMUTCS C €ro JOKYMEHTaIUeH, ¢ JoKkyMeHTauue Ha TepmuHan Cupuyc 2B. B
YaCTHOCTH, PACCMOTPETh MTPOTOKOJI IPOBEPKH YCTPOMCTBA U U3YyUUTh OJIAHK 33JaHUS YCTABOK,
(byHKUIMH, BXOIAIIMX B COCTAaB TepMHUHAJa. Jlajnee paccMOTpeTh UCHIOIHUTENbHBIE cXxeMbl [1C
KacaTeJIbHO STYEHKH, B KOTOPOH MPOM3BOAMIINCE paboThl. [1o cxeme kiieMMHOro psja
NEePENOIKIIOYNTh 3aIUTHI TPH UX 3aMeHe. OOpaTUTh BHUMaHHE HA TAKME MOMEHTHI KakK:
MapKHUpOBKa kabelel, packiiaaka, MOJKIYEHUE K UCIIBITaTeIbHBIM OJI0KaM

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3aHHaHI/IpOBaHHHC PE3YyJIbTATHL o6yquI/m 110
JUCIHHMITIIIMHE

Bompocsi/3aganus 1j1st IpoBepKU

3HaTh: aNrOpPUTMBbI yCTpoHcTB P3A

1.HazoBute Oprann3aunoOHHbIE MEPOIPUATHUS
IIpU IPOBEICHUH paboT B ycTpoiicTBax P3A
2.Kakue TeXxHU4YeCKue MepOnpUsTUs
HE00X0IUMO MTPOU3BOJUTH MPU IPOBEICHUU
pabot B yctpoiictBax P3A?

3HaTh: OCHOBHBLIEC IIOKa3aTelW HaIEKHOCTU
penenHon 3aIIUTHI H OCHOBHOTI'O
000py1I0BaHUS AIEKTPOIHEPTETUUECKUX
CHUCTEM W METOJIbl UX pacuéra

1.BblnosiHeHUE JIOTUYECKOM 3aIUThI IIUH (Ha
IpUMeEpe UCTIOIb30BaHUS TEPMUHANA
CUPMNYC -2B)

2.Kakue Bupl OpraHu3aldoOHHbIX
MEPOIPUATHH IPOU3BOJAATCS IPU MTPOBEICHUU
pabort B ycTpoiictBax P3A?

3.Yto HE0OX0AUMO YUUTHIBATh IPU
pa3paboTke mporpamm padboT U 0HhOpMIEHUIO
ONepaTUBHON JUCHIETYEPCKON 3asiBKU?

YMers: COCTaBIATh  MHCTPYKLUMH  IIO
skcruryaTaimut  YP3A  um mporpaMmel
UCIIBITAHUI

1 .IToaxmrountes MII Tepmunan Cupunyc 2B k
I1K o unrepoeiicy Ethernet

2.IIpousBecTH BBICTABICHHUE I1APAMETPOB
cpabateiBanust MT3 uepe3 UM u
CHELHaTU3UPOBAHHYIO TPOrpaMMy-
KOH(uUryparop

3.IIpoBectu BU3yalbHBIX OCMOTpP YCTPOMCTBA
P3A, onpenennTs BO3BMOXHOCTh
MOJIKJIFOUEHUS] UICTOYHMKA TOKA.

4.1IpoBecTH HCTOYHUKA TOKA K YCTPOUCTBY
P3A, cobmonas TpeboBaHus
AJIEKTPOOE30MMaCHOCTH.

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: «3a4T€HO»

Onucanue xapakmepucmuku 6bIN0JIHEHUs 3HaHUA: BpICTaBIIAETCS CTYIEHTY 3a IPAaBUJIBHBINA , I
YaCTUYHO MPABUJIbHBIN OTBET HA 3aJaHHBIN BOmpoc:. OTBET CONEPKUT MPABHIBHYIO
IIOCJIEIOBATEIbHOCTh B YMO3AaKIIIOUEHUAX. VX MOIHOTA ABIISIETCS JOCTATOYHOU ISl IIOCTPOCHUE
oOuiero npoiiecca GyHKIIMOHUPOBAHUS CUCTEMBI, B KOTOPYIO BXOAMUT U3y4aeMblil MpeMET
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Bonpoca. CTyJEHT yMEET aHaJIU3UPOBATh BOIPOC U MPUMEHATH MOAXOASIIUIN alITOPUTM
MIPaAKTUYECKOr0 peLICHUs

Oyenka: «He 3a4TEHO»

Onucanue xapaxmepucmuxu 6bInOJIHeHUsA 3HaHus: BBICTaBIIAeTCsA CTyI€HTY, KOTOPBIA: HE OTBETHII
Ha 3a/IaHHBII BOIIPOC, WM HE CMOT HAMETUTD IIPaBUIIbHBIN ITYTh ISl JOCTUKEHUS JIOTHYECKHU -
000CHOBAHHOTI'O OTBETA, MJIM HE MI0KA3aJl HAJIMYUE IPAKTHUECKOro HaBbIKa, B ClIyyae IPUMEHEHHUSI
KOHKPETHOU ITPAaKTUYECKOU 3a1aun

KM-4. Dxcnnyaranus yerpoiicts P3A u nx kanasos ceszu. MII ycrpoiicrea P3A

®opmbl peasusanun: Jlomyck k 1abopatopHoii padore

Tun KoHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeieHHs1 KOHTPOJIBLHOro MeponpusTus: [IpoBepka 3HaHMI U YMEHMIA CTYAECHTA
HEOOXOMUMBIX JUIA BBIIOJIHEHUH JaboparopHoil paboTel Ha TeMy "AHanmM3 pearbHBIX
ocnmuiorpamM, uHTerpamus B ¢popmar Comtrade, pabota ¢ MPOCMOTPIIMKAMH OCIHIJUIOTPaMM, C
umMuTaTopamu yctpoicts P3A " B momemnieHUH, MPUCIOCOOIEHHOM JJIsi MPOBEIACHHS JaHHOTO
71a00paTOPHOIO 3aHATHS, C HArJIAJHOW JAEMOHCTpalued NMPUMEHEHHs] TEOPETUUECKUX 3HAHUM AJis
pelleHus TOCTaBIEHHOM MPaKTUYECKON 3a/1auu.

Kparkoe cogepxanue 3agaHus:
[TpoBepka ymeHuii mo reme abopatopHoit padboTel Ned: "AHanu3 peanbHbIX OCHHIUIOIPAMM,
unrerpanus B popmar Comtrade, paboTa ¢ MpoOCMOTPIIMKAMH OCHUIIIIOTPaMM, C UMHUTaTOpaMu
ycTpoiictB P3A" - 03HakoMieHHE € OCHUIIIOrPaMMaMu aBapUHHBIX MPOLIECCOB

KOHTpOJIbeIe BOHpOCI)I/3a)]aHI/Iﬂ:

3aHHaHI/Ip0BaHHHe PEe3yJIbTaThI 06y‘IeHI/IH Bonpocm/sanaHI/m AJI1 IIPOBEPKU
IO JUCHMITJIMHE

3HaTh: NOpUHIMIIBL  paboThl  LU(POBOI 1.YTo BXOJUT B MOHATHE “aHaIN3 pabOThI
TEXHHKHU; ycTpoiicTBa (komIuiekca), GpyHkiuu P3A”?
2.Yto0 noxpasymeBaeTcs 1oj BTOPUUHBIMH
uensimMu P3A?

3.YT0 MOXKET ABIATHCS MPUUUHON
HenpaBWIbHON paboTel P3A?

YMeTp:  3KCIUlyaTHMpOBaTh,  IIPOBOAMTH 1.0OnpenenuTs Ha OCLIMIUIOIPaMMeE
UCIBITAaHUS M PEMOHT TEXHOJOTHYECKOIO OTKJIIOUMBIIHECS 000pya0BaHue ( yKa3aTh €ro
000pyI0BaHUS AIIEKTPOIHEPTETUYECKON Ha cXeMe)

MPOMBIIIJIEHHOCTH 2.0npenenuTh MPUYNHBI cpabaThIBAaHUS

3alllUThl, BAHOBHOCTh NIEPCOHAJA PA3JIMYHbBIX
YPOBHEM NMPOEKTUPOBAHUS, IKCILTyaTalluu U
ONEepPaTUBHO- JUCHETYEPCKOTO YIIpaBICHUS
HEPTrO0OBEKTA

3.1lpennoxkuth MEPONPUSIITHS IO
HEJIOMYIIEHUIO TIOJIOOHBIX OTKJIFOYCHHUH B
JanbHeHIeM

Onucanue MKaJbl OLICHUBAaHUA:

leleHKa.' «3a4YTCHO»
Onucanue XapakmepucmuKku 6blNOJIHEeHUsl 3HAHUA. BricTaBnsercs CTYACHTY 3a HpaBHHBHI)Iﬁ ,AJIN
YaCTU4YHO HpaBHJ’IBHLIﬁ OTBET Ha 3aJIaHHbII BOIIPOC:. OtBer COHACPKHUT NPABUJIBHYIO
MOCJICA0OBATCIIBHOCTh B YMO3AKIIFOUCHHUAX. Hx monmHOTA SBIISIETCS I{OCT&TO‘—IHOﬁ JJIs1 IOCTPOCHUEC
06mer0 mnmponecca (I)yHKI_[I/IOHI/IPOBaHI/I}I CHUCTCMBbI, B KOTOPYIO BXOIUT I/I3y‘{aeMLII>'I npeamMeT
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Borpoca. CTyJIEHT yMEeT aHAIU3UPOBATh BOMPOC U MPUMEHSATH MOAXOISIINMA alrOpUT™M

MPAKTUYECKOTO PEIIeHUs

OL;@HKCZ.' «HEC 3a4YTCHO»

Onucanue xapakmepucmuKku 6blNOJIHEHUS SHARUA. BricraBnsercs CTYACHTY, KOTOpBIﬁ: HE OTBCTHII

Ha 3aI[aHHbII>'I BOIIPOC, UJIM HEC CMOT' HAMCTHUTD HpaBI/IJIBHBIf/'I IyTb I JOCTUKCHUA JIOTHYCCKU -

000CHOBAHHOT'O OTBE€TA, UJIM HE ITOKa3aJl HAJINMYHEC IIPAKTHYCCKOI'0 HaBbIKa, B ClIy4ac MIPUMCHCHUSA

KM-5. HopMaTuBHbI€ JOKYMEHTbI, PEerJIaMeHTHPYIOLIHE IKCIIYaTAlMI0 YCTPOCTB
P3A. UndopmanuoHHO- TEXHOJOTHYECKHe ccTeMbl. MeponpusiTusi PU NPOBe/ieHUN padoT
B ycrpoiictBax P3A. Dkcmiyarauus yerpoicts P3A n ux kananos cBsizu. MII yerpoiicTBa

P3A

KOHKPETHOU ITPAaKTUYECKOU 3a1aun

®opmbl peaquzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue
Bec koutposabHoro meponpusitusi B BPC: 20
IIpouenypa npoBeaeHusi KOHTPOJIbHOT0 MeponpusTusi: [IpoBeneHNss UTOrOBOrO0 TECTUPOBAHUS
10 BCEM TE€MaM BCEX pa3zesioB U3yuyaeMoro Kypca.

Kpatkoe cogepxxanue 3agaHus:
[TpoBepka 3HaHUM IO TeMe TabopaTOpHON padoTe MO BCEM TEMaM BCEX Pa3zesioB H3yuyaeMoro

Kypca

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anyaHupOBaHHbIE
pe3ynbTaTtel  OO0yYeHHs IO

Bomnpocel/3aganust 17si IpOBEPKU

TUCLUAIIINHE
3HaTh: AJITOPUTMBI 1.3aueM cTaBUTHCA 3a3eMJICHHUE B TOKOBBIX LEIIX?
ycrpoiicts P3A 1) [lns mpaBUIIbHOM U KOPPEKTHOM paboThl ycTpoiicTB P3A

2) lns 3amaHus HampaBlIeHUs MPOTEKaHUS TOKa
3) Tonbko st 1ieseit 6e30macHOCTH
Otger: 3

2.

Figure 1 PucyHoK 1. BeKtopHas guarpamma TpaHcpopmaTopa ToKa
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3anjgaHUupOBAHHBIE
pe3ynbTaThl OOyYEHHUs IO
JUCITUILINHE

Bonpoceki/3aganus 1iist mpoBepKU

N5

Figure 2 PucyHok 2. Cxema 3ameLyeHuA TpaHcpopmaTopa TOKa

Kak namenutbcst nepBuunbiil Tok B TT npu
u3MeHeHuu Z,, (u3Menenuu I, )?

1) I; yBenUuYUTHCA C yBETHUCHUEM [,

2) I; YMCHBIIMTHLCS C YBEIUYECHHEM I,

3) I, He 3aBucut ot I,

Otger: 3

3HaTh: OCHOBHBLIC CBOICTBA
2JIEMEHTOB
ANEKTPOIHEPreTUIECKON
CHCTEMBI

1.Kakue Haanucu n0JKHBI ObITh HA TaHensix P3A?

1) lucneruepckoe HaMMEHOBaHUE IPUCOETUHEHUS,
Ha3HAYEHUE, OPSAKOBBI HOMEP

2) IlopsakoBbIil HOMEP

3) Hapnucu HEe HOpMUPYIOTCS

Otser: 1

2.MOXHO JI1 TIPOU3BOIUTH PabOTHI B ycTpoiicTBax P3A, eciu
OHHU MOTYT BBI3BaTh HENPaBHJIbHOE OTKIIIOYEHUE
MPUCOEANUHEHNIN?

1) Het Henb3s

2) MoxHo Bceraa

3) MoxHO, eclii 3TO NMPEeyCMOTPEHO B YCIOBUSX 3asBKH

4) Mo>xHO C pa3pelieHus Aucreryepa

Ortser: 3

3.Pazpemraercs nmu pabora B nensx P3A npu 3aMbikaHuu Ha
3eMJTIO B LIEMSIX ONEPATUBHOTO MOCTOSIHHOTO TOKa?

1) Pa3pemiaercst Toapk0 paboTa O OTHICKAHUIO 3€MJIU

2) Pazpemaercst paboTa He NPUBOIAIIAS K MOSIBICHUIO BTOPOii
3eMJII

3) He paspemaercs

4) Pa3pemaercs ¢ BejomMa qucrneryepa

5) Paspermraercs paboTa 3asBKa Ha KOTOPYIO 3aKaHUYMBAETCS B
JIAaHHBIN paOOYMii 1eHb

Ortser: 1

YMeTh: COCTaBIIATh
MHCTPYKIUHU 1o
skcrmyatauun  YP3A  wu
MpOrpaMMbl UCTIBITAHUM

1.Pa3mecTuTh ycTpoHCTBA 3aIIUTHI HA MOHMKAIOIIEH
noacranimu 110/10 kB, npeanonaras HaIMYUE CUIIOBOTO
Tpancopmaropa 100 MBA, TOKOOTrpaHHMYKBAOIIETO
OJIMHAPHOI'0 PEaKTOpa U KOMIEHCUPOBAHHOE UCIIOJIHEHUE
HelTpanu cetn 10 xB.

2.Cnenatb BBIBOJI O IOCTATOUHOCTH UCIOJIb30BAHUSI YCTPONCTB
P3A ceru 20 kB ¢ nzonnpoBaHHON HERTPasIbIO, B UIEHTUYHON
CETHU, HO TPHU BEICOKOOOMHOM 3a3eMyieHHH HeiTpanu. [Tpu
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3anjgaHUupOBAHHBIE Bomnpocsi/3aganust 11t mpoBepKU
pe3ynbTaThl OOyYEHHUs IO
JUCITUILINHE

HaJIN4MU Pa3JIMYUi: IEPEUUCIINTE UX.

3.Kax ,ucrnonb3yst oIMHaKOBOE 000pyI0BaHNE, 00ECIICYUTh
HE00X0IMMOE 3HAUeHUE HAarpy3KH BTOPUYHOTO 000pYAOBaHHE,
Haxo/JIsIIeecs B PETJIAMEHTUPOBAHHOM KJIACCE TOYHOCTH
M3MEPUTEIBHOTO TpaHC(hOpMAaTOpa TOKA M HAPSHKCHUS?

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu 8blnoaHeHus 3Hanus: TecT CUUTaeTCsl BHITOJTHEHHBIM Ha OLEHKY
«OTIMYHOY» €CIIH BBIIOJHEHBI CIIEYIOIINE YCIOBUS: - JaHbl IPABUJIbHBIE OTBETHl HE MEHEE YeM
Ha 90% BOMPOCOB TeCTa, UCKITI0Yasi BOIIPOCHI, HA KOTOPBIE CTYAEHT JOJDKEH 1aTh CBOOOIHBIH
OTBET; - Ha BCE BOMPOCHI, Pe/Ioarampiine cBOOOIHbII OTBET, CTYICHT Aall IPaBUIbHBIN U
MOJIHBIMA OTBET

Oyenka: 4 («X0OpoIIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu vinoineHus sHanus: TecT cuuTaeTcs: BHIMOIHEHHBIM Ha OLEHKY
«XO0pOIIO» €CITU BBITOJIHECHBI CIIAYIONIUE YCIOBHS: - IaHbI MPAaBUIIHHBIC OTBETHI HE MEHEE YeM Ha
75% BOMPOCOB TeCTa, UCKIIIOYasi BOMPOCHI, HA KOTOPbIE CTYICHT JAOKEH AaTh CBOOOHBIN OTBET;
Ha BCE BOIPOCHI, MPEAIOIAraloNiue CBOOOIHBIN OTBET, CTYICHT JaJl IIPABUILHBIA OTBET, HO
JIOITYCTUIJI HE3HAYUTEIIbHBIC ONTMOKK U HE TIOKa3aJl HEOOXOJMMOH ITOJIHOTHI

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50

Onucanue xapakmepucmuxu 8blnoaHeHus: 3Hanus: TecT CUuTaeTcsl BBIMOTHEHHBIM Ha OLEHKY
«Y TOBIIETBOPUTEIHHOY €CITU BBIMOJTHEHBI CIEAYIONINE YCIOBUS: - JIaHbI IPAaBUJIbHBIC OTBETHI HE

MeHee yeM Ha 50% BOIMPOCOB TeCcTa, UCKITIOYasi BOIPOCHI, HA KOTOPBIC CTYICHT JIOJDKEH J1aTh

CBOOOIHBIN OTBET; - HAa BCE BOMPOCHI, MpEANoarampiirne cBOOOIHbII OTBET, CTYACHT Aall
HETIPOTUBOPEUYMBBINA OTBET, WJIH ITPH OTBETE JIOMYCTHIT 3HAYUTEIIEHBIE HETOYHOCTH M HE TIOKa3aJT
TIOJIHOTBHI.

Oyenka: 2 («HEYIOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuKu 6blNOJIHEHUA SHAHRUA. TecT cunTaercs BBIIIOJIHEHHBIM Ha OLICHKY
«HGYIIOBJ'ICTBOPI/ITGHBHO», C€CJIM CTYACHTOM HE BBIIIOJITHCHBI YCIIOBUS, IMTPCAIIOJIAraromue OUCHKY
«Y TOBIIETBOPUTETHLHOY
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

buiner Nel.

1. [Tepconan P3A: kBanudukamoHHbIe TPEOOBaHUS, OpPraHU3alus padOTHI C IEPCOHATIOM,
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 orseta — 60 MUHYT

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

1. Komnerenmusi/ Unaukarop: MJI-1nk-2 PaboTtaer ¢ oTaeasHBIMU BUAMH aBTOMATHYECKUX
YCTPOMCTB

Bonpocel, 3a1anns
1.ITepeMeHHBII U TOCTOSHHBIN ONepaTUBHBIN TOK. YTO Takoe onepaTuBHbIN TOK?
2.COIIT: Mpuniuns! noctpoenus u Tpedoanus k cxemam COIIT. AkkymynsTopHbIe
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 allapaToB, Kabenei
4.COIIT: Omacuoctb nosienenus «3emin» B COIIT. Bnustaue EMKoCTH pa3BETBIEHHBIX IIETIEH
OIIEpaTUBHOIO ITOCTOSIHHOTO TOKA HA IPOLECCH] IPU CHMXKEHUHU M30JSIIMUA. MeToanka
OTBICKAHUS «3EMJIN» B LIETISIX ONEPATUBHOTO MTOCTOSHHOTO TOKa
5.IlepemenHbIl onepaTuBHbIN TOK: CXeMa C IENIyHTUPOBAHUEM KaTYIIKH OTKIOYCHHUS
(ucrionb3yeTcsl B KauecTBe UCTOUHMKA onepatuB. Toka TT). C npeaBapuTenbHO 3apsKEHHBIMU
KoHzieHcaTopamMu. C GJI0KaMM MUTaHUS BBITPSIMICHHBIM TOKOM (110 HUMH TOHUMAIOTCS
ycrpoiictBa, nutaemsle oT TA, TV unu tpancgopmatopoB coOCcTBeHHbIX HYX ). [IpuMenenne
6soxoB nutanus bITH u BIIT. Cxema ¢ npumenennem MBII 11 HEKOTOPBIX YCTPONUCTB
(Pemrenne MKC - MockoBckoit kaOesbHOM ceTh)
6.Buasl u nepuonuunocts TO YP3A
7.0pranu3anoHHbIe MEPONIPUSITUS IIPU NPOBEIeHNHU paboT B ycTpoiictBax P3A: Pa3paborka
nporpaMm padoT 1 oopMIIeHHE ONIEpaTUBHOM TUCTIeTYePCKON 3asBKU (B3auMO/IeiicTBIE
CyOBEKTOB 3JIEKTPOIHEPTETUKY IPU OpPTraHU3alMH SKCIUTyaTallun)
8.Opranu3anuoHHbIe MEPONIPUATHS IPU TpoBeeHnH padot B yctpoiictBax P3A: [ToaroroBka
K poBeieHUI0 padboTt. O6mue TpeboBaHus MPH MPOU3BOACTBE padot. [loaroToBka ycTpoicTs
P3A k Brutouenuio B padory. [Ipuemka ycrpoiicts P3A u BkiItoueHue ux B paboTy.
OdopmieHne TeEXHUYECKON JOKYMEHTAIUH
9. TexHnueckue MEpONPUATHUS MPH MPOBEJCHUN paboOT B ycTpoiicTBax P3A:
[TonroroButenbHble paboThl. OCMOTpP U MPOBEPKA MEXAHMUECKON YacTH anmnapaTypsl
10.Texuuuyeckre MEpONPUATHS TPU IpoBeieHUH padoT B ycTpoiicTBax P3A: IIposepka
MPAaBUJIBHOCTH COOPKU TOKOBBIX 1I€TIEH BTOPUYHBIM TOKOM
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11.Texuuyeckre MEpONPUATHS ITPU IPpOBeieHUH padoT B ycTpoiicTBax P3A: OGs3aTenbHas
WUTOTOBAasi KOMIUIEKCHAs TTpoBepKa ycTpocTB (komruiekcoB) P3A — UKII ms MIT YP3A
12.Texauyeckre MEpONPUATHS IIPU IpoBeieHUH padoT B ycTpoiictBax P3A: Custue
BEKTOPHBIX nuarpamm. OmnpezeneHue yria Harpy3Ky Mo MoKa3aHusM UIUTOBBIX IPHOOPOB.
IIpoBepka 3amuT oA Harpy3Kou B ceTu

13.Texymas skcrutyaramus ycrpoilcts B.Y. kananoB s ycrpoicts P3A

14.Tekymas skcrryaranys ONTUYECKUX KaHAJIOB CBSI3U Ui ycTpoiicTB P3A

15.Ha3oBuTe riaBHoe TpeOoBaHKME K HCTOUHHUKAM ONEpaTUBHOTO Toka. [Ipenmymiectsa u
HEJ0CTaTKN UCTOYHUKOB IIOCTOSIHHOT'O ONEpaTUBHOIO TOKa. [IpenmyIiiiecTBa 1 HEJOCTATKU
HMCTOYHHMKOB IEPEMEHHOIO ONEPATUBHOIO TOKA

16.0cobennoct Texanyeckoro oocmyxkuBanust MII ycrpoiicts P3A

17.Unrerpamus MII yerporicts P3A B ACY TII.

18.ITepconan P3A: kBanudukanroHHble TpeOOBaHUS, OpraHU3anus padoThl C EPCOHATIOM,
JIOIYCK K CAMOCTOSTEIIbHON MPOBEPKE COOTBETCTBYIOIIUX YCTPOMCTB U KOMILIIEKCOB P3A

19. loxymenTanus mo P3A: npuHIUIHATBEHBIC CXEMbI, MOHTQXKHBIC, KaOEIhHBIX MPUBS30K,
TEXHOJIOTHYECKHE CXEMBbI, JKypHaJ PeJIeHHOMN 3alUThl U aBTOMATHKH, KypHal y4éTa paboThl
VYP3A, 3ananue 1o HaCTpOUKe, KapTa YCTABOK, MACIOPT-TIPOTOKOI

20.HoxymenTanus o P3A: nmporpamMmMa nepexitoueHuii mo BeiBoay (BBoay) YP3A, mpoTokon
nposepku YP3A, pabouas nporpamMmMa BBoza (BbiBosa) YP3A

21.Ha3navyeHue BBIKITIOYATENEH, UX Pa3HOBUIHOCTU U MPUHIUN paboThl. CXeMBbI yIpaBIeHUs
BBIKJTFOYATEISIMU: HA3HAYEHHUE KaXKJ0T0 FIEMEHTA CXEMBbI

22.Cxembl ynipaBieHHs BhIKItouaTeassMu: OTIM4nUe CXeM yIpaBieHHs ¢ Tpexda3zHbiM
yIpaBJIeHUEM OT MO(a3HOro. 3aImuTa CoJICHOUIO0B, €€ Ha3HAUYEHHUE, UCTIOTHEHUE. 3alIiTa OT He
nepexitoueHus a3, 0COOEHHOCTH MPOBEPKH OJIOKHUPOBKU OT MHOTOKPATHBIX BKJIFOUEHUIN
23.Tpancdopmaropsl Toka: Haznauenue. Cxema 3amemenusi. BekropHast quarpamMmma

24. Tpancdopmaropsl Toka: [lorpemnoctu TT, npeaenpras kpatHocTh. HoMuHaMbHAS
BTOpHYHAs Harpy3ka.. Hegonyctumocts pabotsl TT ¢ pa3oMKHYTO#H BTOPUYHON OOMOTKON
25.TpanchopmaTops! Toka: poBepka TT mpu HOBOM BKITIOUEHUHU

26.TpanchopMaTopsl HAMPSHKEHUSI: YCTPOMCTBO, OCHOBHBIE MTAPAMETPBI, MOTPEITHOCTH. CXEMBI
coeanHeHus BTopuuHbix 00MoTok TH. Buasl TpanchopmaTopoB HanpspkeHUs

27 . Tpancdopmaropsl HanpspkeHus: Ocodennoctu neneit TH, ucnons3yeMbIx st nienei
usMepenus. McnonszoBanue TH B ceTsAX ¢ M30JIMPOBAHHON HEUTPAJIBIO ISl KOHTPOJIS
COCTOSTHUS U30JIALIUN

28.Pene Toka u HanpsbkeHus: HazHaueHue u kinaccuukanys, KOHCTpYKLUS perie.
XapakTepucTrKa MOMEHTOB pese

29.Bapuanr 3agaun Nel.

[TocTpouTh BEKTOPHYIO JUarpamMmy HanpspKeHUH Bo BTOpuuHbIX oOMoTkax TH (3Be3na u
Pa30MKHYTBIHM TPEYTrOJIbHUK) JIJIs1 CXeMbI BKIIIOUEHHSI, IPUBEJCHHBIX B Tabuue 1. OnpenenuTsb
3HauEHUs MEX1y(Pa3HbIX HANPsKEHUI 17151 0OMOTKH, COEIMHEHHON B 3BE31y, €ciiu (a3Hoe
HanpsbkeHne Upy=58 B. Onpenenuts 3Hauenus HanpsokeHnid Unn, Und, UHK a1 0OMOTKH,
coenuHeHHoi B PT, ecnu paznoe nanpsikenne Upa=100B. Ilpunsare, uro uepenoBanue a3
BBINIOJIHEHO TIpaBuiIbHO — A, B, C.
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Figure 3 PucyHok 1-Cxema BKkaoueHus o6motok TH

OTBeT: npu NMPaBUILHOM BKJIIOUEHUH BTOPUYHBIX OOMOTOK B 3BE€3]ly C HYJIEM BCE JIMHECIHBIC
HANPSDKEHUS PaBHBI MEXy c000H, Bce (pa3Hbie paBHBI MEX]y cOO0M U B V3 pa3 MeHbIIIe
nuHEHHBIX. [Ipy MpaBUIBHOM BKIIFOUEHUH BTOPUYHBIX 0OMOTOK B Pa30MKHYTHIN TPEYTrOJIbHUK
paBHBI MeX 1y co0oli Bee (ha3Hble (OHU )K€ JIMHEHHbIe) HanpsbkeHus. HanpsbkeHue Ha BEIBOIaX
Pa30MKHYTOTO TPEYTOJIbHHUKA JOJDKHO OBITH PAaBHO HYIIO, TPAKTHYECKH K€ OHO OOBIYHO
COCTaBIIsIeT HECKOJBKO BOJIBT. HempaBuibHOE BKIIFOUEHUE BTOPHYHON OOMOTKH, COETMHEHHON
B 3Be31y, pa3bl C, mpaBUIbHOE BKIFOUECHUE OOMOTKH, coennHeHHoi B PT.
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Figure 4 PucyHOK 2- BeKTOpHas guarpamma Hanps>KeHuit Bo BTOpUUYHbIX 06moTKax 3Be3gbl TH
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Figure 5 PucyHok 3- BeKTOpHas guarpamma HanpsxeHuii BO BTOPUUYHbIX 06MOTKaX PasOMKHYTOro TpeyrosibHuka TH

30.BapuanTt 3agaum NeS
[TocTpouTth MOTEHIIMATBEHYIO AMArPAMMY HANPsHKEHUN CXEMbl PA30MKHYTOTO TPEYTOJIbHUKA
(PT) mo cHATHIM 3HaYEHUSIM HAIPSDKEHUS C TIOMOIIBIO BOJIBTMETPA

3HayeHusl HANPsKeHU Mexny pazamu BTOPUYHBIX Lenel Hanpsiskenusi, B

AO BO CO AB BC CA HHU no DK H® 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 |13 |100 |100 |0 100 |142 |105 | 190

OTBeT:

Ha nuarpamMMe coBmemarotcs 3a3eMIICHHbBIE TOUKH 00erX 00MOTOK (00bI4HO BBIBOABI b 1 K).
W3 KOHII0B BEKTOPOB 3BE3/bl PAUYCOM B PUHATOM MaclITade, paBHBIM U3MEPEHHOMY
HaIPSKEHUIO MEK]Ty 3TUM BBIBOJIOM M BBIBOJIaMH PA30MKHYTOI'O TPEYTOJIbHUKA, TPOBOAATCS
nyru. Touka ux nepecedeHust JaeT Hayalo BEKTOPOB HaNpPsKEHU 0OMOTOK, COEITMHEHHBIX B
Pa30MKHYTBIN TPEYroJdbHUK. J{JIs1 MOCTPOEHUsI JOCTATOYHO JIBYX U3MEPEHUM; TPETHE -
KOHTPOJIBHOE.
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Figure 6 PucyHok 1 - BektopHasa guarpamma TH

31.Bapuant 3amauu Ne 8

[TpoBepuTh NpaBUIILHOCTH CpabaThIBAHUS pelie HAlPaBJIEHUS] MOIIHOCTH HYJIEBOM
nocnenosarenbHocty (PHM HII) npu HanpaBieHusiX TOKOB, H300pa’k€HHBIX HAa BEKTOPHBIX
nuarpaMmax. YTrojl MakCUMallbHOM YyBCTBUTENBHOCTH peie @Mu=70". 30Ha HEYBEpEHHOI'O
cpabatbeIBaHuA pene - £5° oT TMHUM HyJIeBOH yyBcTBUTENbHOCTH (JIHY).

BeKTOprIe AuarpaMmbl U CXCEMbI ITOJAKIHOUCHUA PCIIC IIPUBCICHBI HUXKC.
A ?
|

8 1
¢

KW
a gl fr ]
ﬂ=E1E1E1MzI£ﬂ.

B

Figure 7 PucyHOK 1 - Cxema BKNIOUEHUA pene HanpasaeHUa MOLLHOCTU HY/1IeBOI NOCNe0BaTeNbHOCTU
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Figure 8 PUcyHOK 2 - BeKTOpHas gMarpamma TOKOB U HanpsaxeHuit

19



Ortser: npu nposepke Ha PHM HII noxparot ncneitarensHoe HanpskeHue ot BeiBoJoB K u 1
pa3soMKHYTOro TpeyrojibHuka TH B cooTBeTCTBUM € 3aaHHOM cxemoit BkitoueHus PHM HII,
MpeACTaBICHHON Ha pucyHkax 15, 16. Bmecto norennuana BeiBoja H Ha 3Ty KitleMMmy
MOJBOAMTCS MoTeHnuan BeiBoga M. TokoBbIe ey HeCUIob3yeMbIX (a3 3aKOpaurnBarOTCS.
[TockonbKy BBIBOJ OOMOTKH HAINPSKCHHSI, 0003HAYCHHBIN TOYKOM, MOAKIIIOUEH K BBIBOIY K
(puc.1), yrnoBas xapakrepuctuka PHM nmoctpoena 0OTHOCUTENBHO BEKTOpa BTOPUYHOTO
Hanpsbkenuss Uku=100B, kotopoe cumpazno ¢ Ua. C 3TuM HanpspKeHUEM penie Ipu
npornyckaHuu Toka Ib mmeer MoMeHT Ha cpabaThiBaHue, IPH MporyckaHuu Toka la umu Ib —
Ha 3aKJIMHUBaHUE.

N Ukt ba

Figure 9 PucyHok 3 - XapaKtepuctuka cpabartbiBaHua PHM

MaTepna.nbl AJIS MIPOBEPKHU OCTATOYHBIX 3HAHUHA

1.HampaBnenue nzo6paxeHust MOJTHON MOLTHOCTH S Ha miockoctu P, Q (BekTop

pacrioaraercs 1o ocu + P ) coBmamaer ¢ HampaBjieHHE BEKTOpa TOKa : ... ?
OTBeTHI:

1. ®azer A

2. ®a3e1 B

3. ®aze1 C

Bepwnsriit otBeT: 1 - @azer A
2.Uro Takoe BHe3amHble 0TKa3bl YP3A (onpenenenue): ... ?
OTBeETHI:

1. CKaykoobpasHble 3MEHEHNA 3HaYEHNIA OAHOTO AN HECKO/IbKMX NapaMeTpos.

2. MNocTeneHHble U3MEHEHWNA OAHOIO UAN HECKOIbKMX NapamMeTpos.

3. BbI3bIBalOTCA €CTECTBEHHbIMM MPOLECCAMU CTAPEHUSA, U3HALIMBAHMA, KOPPO3UU U YCTANOCTM NpK
cob1toaeHNM BCEX YCTAHOBIEHHDBIX NMPaBUA U HOPM NPOEKTUPOBAHUSA, U3TOTOB/IEHWUA M IKCMyaTaLMK.

Bepwnsriii oteT: 1 - CkaukooOpa3Hble U3MEHEHHS 3HaY€HUH OJJHOTO MJTH HECKOJIBKHX
[1apaMeTpOB.

3.KommiekcHas npoBepka ycrpoiictBa P3A nmpoBoautcs mpwu: ... ?
OtBeThI:

1. 0,85 OT HOMHHAILHOTO HANIPSIKEHUU ONEPATUBHOIO TOKA.

2. HomuHanpHOM HalpsHKEHUH OIIEPAaTUBHOTO TOKA.



3. 0,8 OT HOMHHAJIBLHOM HANPSKEHUU ONEPaTUBHOIO TOKA.

BepHnblii oTBeT: 2 - HoMUMHa/IbHOM HanpsyKEHUH ONEPAaTUBHOIO TOKA.
4.J1151 IUCTaHIMOHHBIX 3alIUT BpEMEHHAs XapaKTEPUCTUKA CHUMAETCS ISl 3HAYCHU
COIPOTHUBIIEHUH (C IT0J1a4Yel MapaMeTpoB aBapUHHOIO pekXrMa, COOTBETCTBYIOIINX ), PaBHBIX:
?
OTtBeThI:
1.0,571; 0,971, 0,522; 0,922; 0,5Z3; 0,9Z3.
2.071; 0,571, 0,971, 1,171, 0,922; 1,172; 0,973; 1,1Z3.
3.0,971; 1,171, 0,922; 1,172; 0,923; 1,1Z3.

Bepnwiii otBet: 2 - 021; 0,571; 0,971; 1,171, 0,922; 1,122; 0,923; 1,173.
5. Ay kakux yctpoiictB P3A (B 3aBUCUMOCTH OT 3JIEMEHTHOM 0a3bl) CIeIyeT MPOU3BOIUTH
MPOBEPKY NMEPBUYHBIM TOKOM U HANpPsKEHUEM?
OTBeTHI:
1. DyeKTpOMeXaHUYECKHX.
2. MuKponpoueccopHbIX.
3. Jlns Bcex BhILIENIEpEUUCICHHBIX Y P3A.

Bepusiii otBet: 3 - [l Bcex BbllIenepeuncieHHbix YP3A.
6.Hanpapnenue n3o0paxeHus: MOJIHONW MOIIIHOCTH S Ha tiockocTH P, Q (BekTop
pacmoznaraeTcs o ocu + P ) coBnagaet ¢ HanpaBiieHHue BEKTOpa TOKa : ... 7
OTBeTHI:
1. ®a3sr A
2. ®a3nl B
3. ®a3p1 C

Bepwnsiii otBeT: 1 - @a3er A

2. Komnerenuust/Muauxarop: N/1-2nk-2 [lpumensier 3HaHust 06 0COOEHHOCTSIX AKCILTyaTaI[H
aBTOMATHUYECKUX YCTPONCTB HA SHEProOOBEKTE

Bonpocsl, 3aganus
1. TexHuuecknue MEpOIpUATHUS IPU MPOBeAeHUH paboT B ycTpoiicTBax P3A: IIposepka
M30JISIIMOHHBIX XapakTepucTuk ycrpoiictB P3A. TIpoBepka 35eKTpHUecKUX U BPEMEHHBIX
XapaKTEpUCTHK 3JIeMeHTOB ycTpoiicTB P3A. Cxemsl npoBepku. Hopmel n gonmycku
2.TexHuueckue MEpOIpUATHS IPU MpoBeAeHnH paboT B yctpoiictBax P3A: IlpoBepka
B3aMMOJENCTBYS 211EMEHTOB ycTpoiicTB P3A. TIpoBepka B3auMoIelCTBUS IPOBEPSIEMOTO
ycrpoiictBamu P3A ¢ npyrumu yctpoiictBamu P3A n KoMMyTallmOHHBIMY amnnapaTamMmu
3. TexHuueckue MEpONpUATHUS P NMPOBeJeHUN paboT B ycrpoiicTBax P3A: IIpoBepka
MPAaBUJIBHOCTH COOPKU TOKOBBIX LIE€TIEH U 1IeTIel HAPsHKEHUS IEPBUYHBIM TOKOM U
HaIpPsKEHUEM
4. Tekymas skcrutyatanus yerpoicts P3A, B.Y. kanano maiist ycrpoiictB P3A, onTtuueckux
KaHaJIOB CBSI3U s ycTpoicTB P3A
5.Pene Toka n Hanpsokxenust: [Ipunnun neiicteus. Kakue pene Ha3pIBaroTCs pese npsMoro u
KOCBEHHOTr0 JieficTBusA? IIpenMyiiecTBa 1 HEOCTATKU NEPBUYHBIX U BTOPUYHBIX pEJe
6.Cxema pacrnipeaenennst UTC (mHbDOpMAITMOHHO TEXHOJIOTHUECKUX CUCTEM): pacipeneeHne
cucreM UTC o TT u TH - yka3zanust 1o ycTaHOBKE U3MEPUTENILHBIX TPaHC(HOPMATOPOB
7.Cxema pacrnipeaenennst UTC (mHbDOpMAITMOHHO TEXHOJIOTHUECKUX CUCTEM): PE3EPBUPOBAHNE
cucteM UTC no n3mepuTenbHbIM TpaHchopMaTopaM, MOpsI0K MEePEKIIOYSHUS, ONIEPALIUH ITPH
HEHCIIPAaBHOCTH Lienei
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8.IlonsiTHe 0 BekTOpax. Bupl MOBpeXAeHUS B 3JEKTPOYCTAHOBKAX (CETH C M30J1. U 3a3EMIL
HEUTpaIbIO)

9.HaznaueHue pazpeAMHUTENEH B CXeMaX paclpeAeIuTeNbHbIX yCTpoicTB. OnepaTuBHas
0JIOKMPOBKA (IPUHIIMII BBIMOJIHEHUS 3J1. MAarHUTHOHN OokupoBKkHU. [Iutanue nenei .
MarHUTHOM OJOKUPOBKH)

10.OnepatuBHast 6;10KMpoOBKa (IIPUHLUI BHIIOIHEHUS JIOTHYECKOH IPOrpaMMHOM
OsiokupoBku. [Iutanue nenei nporpaMMHON OJOKUPOBKH)

11.Tpancdhopmaropsl Toka: TumoBsie cxembl coearuHeHUs 00MOTOK TT 1 00MOTOK pere
12.TpanchopmaTops! HarpskeHUs: mpoBepka TH mpu HOBOM BKITIOYEHU U

13.Bapuant 3agaum Ne2.
[TocTpouTh BEKTOPHYIO JUAarpaMMy HalpsDKEHUN BO BTOpHUHBIX oOMoTKax TH (3Be3na u

Pa30MKHYTBII TPEYTOJIbHUK) U1 CXeMbl BKIIFOUEHUS, IPUBEACHHBIX B Tabnuue 1. Onpenenursb

3HaYeHUS MKy (Ha3HBIX HANPSHKEHUH U1t 0OMOTKH, CO€IMHEHHOH B 3BE31Y, eciu (hazHoe

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.
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Figure 10 PucyHok 1-Cxema BKAtoyeHua o6moToK TH

OTBeT: IIpU MMpaBUJIbHOM BKIIFOYCHHUU BTOPHUYHBIX 00OMOTOK B 3BE311y C HYJICM BCC JINHEHHBIC

HATIPSOKCHHUS PABHBI MEXKLY 060, Bce (pasHble paBHBI MEXKIY cO00it 1 B V3 pas MeHbIIe

nuHeHbIX. [Ipy npaBUIbHOM BKIIIOUEHUH BTOPUYHBIX OOMOTOK B pa30MKHYTBIN TPEYrOJIbHUK
paBHBI MeX 1y co00i1 Bce (azHble (OHU K€ TMHEeWHbIe) HanpsbkeHus. HanpskeHne Ha BbIBOJax

PA3OMKHYTOI'O TPEYTOJIbHUKA JOJIKHO OBITh PAaBHO HYJIIO, IPAKTUYCCKHU K€ OHO OOBIYHO

COCTaBJIAICT HECKOJIBKO BOJIBT. HeraBI/IHBHOC BKIIOYCHUC BTOpI/I‘-IHOI\/'I O6MOTKI/I, COE€IUHEHHOM

PT, da3sr A, mpaBuIbHOE BKIIFOUEHUE OOMOTKH, COSTMHEHHOH B 3BE31TY.
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Figure 11 PucyHOK 2- BeKTOpHas guarpamma HanpsyKeHU Bo BTOPUUYHbBIX 06MOTKax PasoMKHYTOro TpeyronbHuka TH

14.Bapuanrt 3anaun Ne3.

[TocTpouTh BEKTOPHYIO JUarpamMmy HampsbKeHUH BO BTopuuHbix oOMoTkax TH (3Be3na u
Pa30MKHYTHIN TPEYTOJBHHK) JJII CXEMbI BKIIIOUEHUS, TPUBEIECHHBIX B Ta0nuie 1. Onpeaenursb
3HaUEHUS MEXTy(Pa3HbIX HAMPSKEHUH 7151 0OMOTKH, COeIMHEHHOM B 3BE31y, ecliu (ha3Hoe
Hanpsokenue Udy=58 B. Onpenenuts 3nadenust Hanpspbkenunid Unn, Uad, UHK 11 0OMOTKH,
coenuneHHoii B PT, ecnu ¢aznoe nanpsoxenne Upa=100B. [Ipunsare, uro uepenoBanue ¢a3
BBITIOJIHEHO TIpaBuiIbHO — A, B, C.

A B (
A4 (A

)X X[X

X X X X
/|

L

S
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¥ ‘.{»er? U

a a a \a

%3
A

a bc ot K@ H

Otser: [Ipu npaBUIEHOM BKIIFOUEHHH BTOPUYHBIX OOMOTOK B 3B€311y C HYJIEM BCE JIMHEHHBIC
HANPSDKEHUS PaBHBI MEXTy cO00H, Bce (pa3HbIe paBHBI MEX1Y COOOH U B V3 pa3 MEHbIIIE
nuHerHbIX. [Ipy mpaBUIBHOM BKITIOUYEHUH BTOPHUYHBIX OOMOTOK B Pa30OMKHYTBIA TPEYTOJIBHUK
paBHBI MeX 1y co00l Bce (ha3Hble (OHU K€ TMHEWHbIe) HanpsoKeHus. HanpshkeHne Ha BEIBOIAX
Pa30MKHYTOT'O TPEYTOJIbHUKA JTIOJDKHO OBITh PAaBHO HYJTIO, TPAKTUYECKH YK€ OHO OOBIYHO
COCTaBIISIET HECKOJBKO BONBT. HemnpaBuibHOE BKIIOUSHHE BTOPHUHON OOMOTKH, COSTUHEHHON
B 3Be311y, Qa3bl B, mpaBuibHOE BKIIFOUEHHE 0OMOTKH, coeaquHeHHol B PT.
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Figure 12 PUcyHOK 2- BeKTOpHasa guMarpamma HanpsaeHUU BO BTOPUYHbIX 06MOTKax 3Be3gbl TH
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Figure 13 PucyHoK 3- BeKTOpHas guarpamma HanpsKeHuii BO BTOPUYHbIX 06MOTKax PasoOMKHYTOro TpeyrosbHuka TH

15.Bapuant 3amaun Ne4.

[TocTpouTh BEKTOPHYIO JUarpaMMy HamnpshkKeHUH Bo BTopuuHbIX oomMoTkax TH (3Be3na u
Pa30MKHYTBIN TPEYTOJIbHUK) JUIsl CXEMBbI BKJIIOUEHUS, PUBEAEHHBIX B Tabnuue 1. OnpenenuTsb
3HaYeHUs MEXy(a3HbIX HANPsDKEHUH 111 0OMOTKH, COeIMHEHHOH B 3BE31y, €CiM (hazHoe
Hanpsbkenue Udy=58 B. Onpenenuts 3Hauenus Hanpspkenuit Unan, Und, UHK 111 0OMOTKH,
coeaunenHoi B PT, ecnu ¢asnoe Hanpspkenue Upn=100B. ITpunsate, uto yepenoBanue da3
BBITIOJIHEHO TIpaBUiIbHO — A, B, C.
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OTBeT: IpH MIPABIIILHOM BKJIFOYCHHH BTOPUYHBIX OOMOTOK B 3BE3/Y C HYJIEM BCE JIMHCHHBIC
HATPSKEHHS PABHBI MEKTy CO00ii, Bee (ha3HbIe paBHBI MEX Ty CO60it 1 B V3 pa3 MEHbIIe
nuHEeHHBIX. [Ipy mpaBUIBHOM BKIIFOUEHUH BTOPHUYHBIX 0OMOTOK B Pa30MKHYTHIN TPEYTrOJIbHUK
paBHBI MEX 1y c000# Bce (azHbIe (OHU Ke JIMHEHHBIC) HanpsbKeHus. HanpshkeHne Ha BBIBOJax
Pa30MKHYTOT'O TPEYTOJIbHUKA JOJDKHO OBITh PAaBHO HYITIO, TPAKTHYECKH K€ OHO OOBIYHO
COCTaBJISIET HECKOJIBKO BOJILT. HenpaBuiibHOE BKIIFOUCHHE BTOPHYHOM OOMOTKH, COSTMHEHHOM
B 3Be31y, a3l C, HeNpaBUIbHOE BKIFOUSHUE BTOPHYHON 00MOTKH, coenuHeHHoN PT, da3er A

Ucy
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Figure 14 PucyHOK 2- BeKTOpHas guarpamma HanpsxeHuii Bo BTOPUYHbIX 06MoTKax 3Be3abl TH
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Figure 15 PucyHOK 3- BeKTOpHas guarpamma HanpsaKeHWi BO BTOPUUYHBIX 06MOTKaX Pa3oOMKHYTOro TpeyronbHuka TH

16.Bapuanrt 3anaun Ne6

[To momy4eHHbIM BEIMYMHAM U HAIMIPABJICHUSM aKTUBHON M PEAKTUBHOM MOIIIHOCTEH,
3HAYEHUIO TOKA B OJTHOU U3 (a3 (T.K. HArpy30YHBIH PeXKUM CUMMETPUYHBIHN, TOCTATOYHO
MIPOBOJIUTH aHAJIU3 0 0J1HOM (aze) (Tadi1.3) moctpoutsh B/l 1 onpeaeuTh moinsipHOCTh
BKJIFOYEHUS U3MepUTenbHbIX TT.

Hano :P=-9 MBt: Q=-19 MBAp; Ia.BT.=2,2285 (C).

OrtBer: conocraisiercs a U ¢asza Toka [A(j), npuBeeHHBIE K €IMHBIM yriiaM otcuera. Ecin
YKa3aHHbIE YIJIbl COBIAAAIOT 1O (a3e, TO TOKOBBIE IIETH BKJIIOUEHBI C MPSIMON MOJIIPHOCTHIO,
€CIIM YKa3aHHBIE YIJIbl HaXOAATCs B IPOTHBOGdA3€e, TO TOKOBbIE LIEMH BKIIIOYEHBI ¢ 00paTHON

MOJIAPHOCTBIO. M3 MCXOMHBIX JaHHBIX MOKHO CHENATh BBIBOJ, YTO TOKOBBIC LIETIH BKIIFOUEHBI C
IIPSAMOM MOJIIPHOCTHIO. Torja no akTUBHOM M pE€aKTUBHON MOIIHOCTSIM ONPEEISAETCS MOJIHAS

MoIHOCTh S=21 MBA. Onpezensercst yroia M1y MOJHON U AaKTUBHOW MOIIHOCTSIMM:
a=arctgQ/P=65.
P

Liah
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Figure 16 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.

17.Bapuanrt 3agaun Ne7

[To mony4eHHbIM BeIMYMHAM U HAIlPaBJICHUSAM aKTUBHOMN U 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 TOKOBbBIE LIEMHU 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
nosiHast MouHocTh S=10,2 MBA. Onpenensiercs yroj Mexy MOJTHON U aKTUBHOM
MotHocTsMu: o=arctgQ/P=10.
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Figure 17 PucyHoK 1 - UToroBasa BeKTOpHasa guarpamma

18.Bapuant 3amaun Ne 9

[TpoBepuTh NpaBUIILHOCTH CpabaThIBAHUS pelie HANPaBJIEHUS] MOIIIHOCTH HYJIEBOI
nocnenosarenbHocTd (PHM HII) npu HanpaBneHusX TOKOB, 1300pa’keHHBIX HAa BEKTOPHBIX
nuarpaMmax. YTrojl MaKCUMalbHON 4yBCTBUTENBLHOCTH pesie opMu=70". 30Ha HEYBEpPEHHOTO
cpabaTbIBaHUsI pelie - +5° OT IMHUU HyJeBoM uyBcTBUTENbHOCTH (JIHY).

BCKTOpHLIe AuarpaMmbl U CXEMbI IOAKIHOYCHHUA PEJIC MPHUBCIACHBI HUXKC.
A
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Figure 18 PucyHOK 1 - Cxema BKAIOYEHUSA pene HanpaBaeHUA MOLLHOCTU HY/1IeBOI NOC/Ief0BaTeIbHOCTU
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Figure 19 PUcyHOK 2 - BeKTOpHaA Anarpamma TOKOB U HanpaxKeHui

Otger: npu npoepke Ha PHM HII nogatot ucneitarenbHoe HanpsikeHue ot BbiBogoB K u U
pa3zoMKHyTOro TpeyroibHuka TH B cooTBeTCTBHM C 3a1aHHON cxemoil BkiroueHuss PHM HIT,
MIPEACTABICHHON Ha pucyHKax 15, 16. Bmecto norenunana BeiBoga H Ha 3Ty kinemmy
MIOJIBOJTUTCSI TOTEHIMAN BhIBO/Ia M. TOKOBBIE IIeM HECHUITONIB3YeMbIX (ha3 3aKOpaYMBAIOTCA.
[TockonbKy BBIBOJ OOMOTKH HANpPsKEHHsI, 0003HAYSHHBIN TOYKOI, MOAKIIOUEH K BbiBoy H
(puc.l), yrinosas xapakrepuctuka PHM nocrpoena 0OTHOCUTENIBHO BEKTOPa BTOPUYHOIO
Hanpspkenus Unk=100B, kotopoe Haxonutcs B nmpotuBodaze ¢ Ua. C 3TuM HampsiKeHUeM
pee npu NponycKaHUuy TOKa Ic nMeeT MOMEHT Ha 3aKJIMHUBAHME, IIPU IIPOITYCKAaHUM TOKa la
win Ib — Ha cpabateiBanue. Takas paboTa pene CBUETEIbCTBYET O HEMPABUIBHON cOOpKe
BTOpHYHBIX Henert TH.
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Figure 20 PucyHoK 3 - XapakTtepuctuka cpabatbisaHua PHM

MarepuaJsl 1JIs1 IPOBEPKHU OCTATOYHBIX 3HAHUM
1.[lonyckaeTcs Jin BBINOJIHEHHE Fa30BOM 3aLUTHI C IEHCTBUEM OTKJIIOUYAIOLIETO 3JIEMEHTA
TOJILKO Ha curHaj, coriacuo [1YD?
OTBeTsI:

28



1.

1. He gonyckaeTcs, 3To 3anpelueHo MNpaBuaamn yCTPOCTBA 3/1EKTPOYCTAaHOBOK.

2. [lonycKkaeTcsa TONbKO NpW HaIMYMKM NOCTOSHHOIO ONepaTUBHOIO NepcoHana.

3. JonycKkaeTtca Ha TpaHchopmaTopax, KOTopble YCTaHOB/EHbI B PalioHaX, NOABEPKEHHbIX
3eMNETPACEHUAM.

4. [lonyckaeTcs, ec/iv NOBpeXKAEeHWE 3TOro 3/1eKTPo0bopyA0BaHMA HENOCPEACTBEHHO He HapyLuaeT
paboTy 3N1EKTPUUYECKON CUCTEMDI.

Bepnsiii otBeT: 3 - Jlomyckaercst Ha TpaHcopmMaTopax, KOTOPhIE YCTaHOBJIEHBI B paliOHaX,

MOABEPKEHHBIX 3EMJICTPSICCHUSIM.
2.Kakoe 3a3emiieHre B TOKOBBIX LIETISIX MPEAyCMaTpUBAETCS Ui 3alUT Ha
AIIEKTPOMEXAHUIECKUX pelie, 00bEeTUHSIONUX HECKOIBKO KOMILJICKTOB TPAaHC(HOPMATOPOB
TOoKa?

OTBeTHI:

1. 3a3em/ieHne TOKOBbIX Llenei A0NKHO BbITb NPeayCcMOTPEHO B O4HOMN TOUKe.
2. 3a3emnneTca Kaxablii TpaHchopmMaTop ToKa Ha BaunKaiwel oT TpaHchopmaTopoB ToKa cbopke
3aXKMMOB W/IM Ha 3aXKMMaXx TpaHCHOPMaToOpPOB TOKa.

Bepwnriit otBeT: 1 - 3a3eMiieHre TOKOBBIX LIETICH TOJKHO OBITh TPEAYCMOTPEHO B OJHOM
TOUKE.
3.JlomyckaeTcst I HECEJIEKTUBHOE JICHCTBUE 3aIUTHI?
OTtBeTsI:
1. JomyckaeTcsi HECEJIEKTUBHOE JEHCTBUE 3aIUTHI (J171s1 00ecTieueHust, €CJIU 3TO HE0OXOAMMO,
yckopeHnus otkinoueHus K3).
2. He nomyckaercsi.

Bepnpiii otBet: 2 - He nomyckaercs.
4.YeM HE0OX0IMMO MOJIB30BATHCS MPU CHATUHU U YCTAaHOBKE MPEJOXPAaHUTENCH M0
HanpspkeHueM (Ho 0e3 Harpy3kH) B anekTpoycraHoBkax 10 1000 BoabT (BbIOEpUTE
NpaBUJIbHBIN OTBET)?

OTBeThI:
1. M30nupyromyMHy KIIEIaMH.
2. ANdaeKTpUUeCKUMHU NepuaTKaMu.
3. CpencTBaMy 3aIUTHI JIMIIA, T1a3 OT MEXaHUYECKHUX BO3IACHCTBUN U TEPMUYECKUX PUCKOB
ANEKTPUYECKOM TyTH.
4. N3onupyroniei rTaHroim.

BepHnblii oTBeT: 4 - M30a1upyromiei MTaHroi.
5.OCHOBHBIE BUJIbI TIOBPEKICHUHN AIEKTPOIBUTATENCH, pa0OTAIOIINX B CETHU C U30JUPOBAHHOM
HEeUTpasbio (BbIOEpUTE PAaBUIIbHBIE OTBETHI)?
OtBerTsI:
1. MHoroga3Hoe KOpOTKOe 3aMbIKaHHE.
2. OgHo(a3HOe 3aMbIKaHUE Ha 3eMITIO.
3. [leperpyska.
4. MeXBUTKOBOE KOPOTKOE 3aMbIKaHUE

Bepnsiii otBeT: 2 - OnHO(a3zHoe 3aMbIKaHUE Ha 3€MITIO.
6.Yto siBsieTcs 3amuTol, odecrneunBaroei otkimouenne K3 B coennnennsx tpancopmaropa
€0 cOOpHBIMU IITUHAMU?
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1.

OTBETHI:

1. NpoponbHaa guddepeHumanbHas 3almuTa TpaHchopmaTopa A0MKHA ObITb BbINOHEHA TaK, YTOObI B
30HY ee AeNCTBMA BXOAMUIN coeaMHeHMA TpaHchopmaTopa co COOPHbIMU LUMHAMM.

2. MT3, obecneunBatolLLas oTKAOUeHMe (c Tpebyembim bbicTpoaeicTenem) K3 B coeanHeHUAX
TpaHcpopmaTopa co COOPHbIMU WMHAMU, ecn Ana andbdepeHumanbHOM 3aWuTbl TpaHchopmMaTopa
NCNob3YOTCA TPAaHCPOPMATOpPbI TOKA, BCTPOEHHbIX B TpaHCcHOpmMaTop.

3. AuddepeHumnanbHas 3aWmTa OLMHOBKM.

4. la30BaA 3awwuTa.

Bepnwiii otBet: 1 - [IpononbHas quddepenunanbHas 3amura Tpanchopmaropa JoKHA
OBITH BBITMIOJIHEHA TaK, YTOOBI B 30HY €€ JIeMCTBUS BXOAMIN COSIMHEHUS TpaHCPopMaTopa
co cOopHbIMU MHaMU. 2 - MT3, obecnieunBaromas OTKIIOUYeHHE (C TpeOyeMbIM
osicTpoaeiictBueM) K3 B coequHeHmsIX TpaHchopMaTopa co COOPHBIMU IMHAMH, €CIIH TS
nuddepeHIMaTbHON 3aluThl TpaHcPopMaTopa UCIIONIB3YIOTCA TpaHCHOPMATOPHI TOKA,
BCTPOCHHBIX B TpaHcopmatop. 3 - Auddepennnanpras 3ammra OMIMHOBKH.

7.Ilox HanpsKeHUEM U MO HAarpY3KOW JOMYCKAeTCs 3aMEHATh MPEJOXPAHUTENH B CIETYIOIINX

Hensx: (BbloepuTe npaBUiIbHbIE OTBETHI)?
OTtBeTsI:

1. Ilpenoxpanurtenu TpaHCHOPMATOPOB HATIPSKEHHS.

2. [IpenoxpanuTenu B LENSAX YIPaBICHUS, SJIEKTPOABTOMATUKH, OJIOKUPOBKH, H3MEPEHUS U

CUTHAJIM3aL1U.

3. IlpenoxpaHuTenu B LENAX PEICHHON 3allIUThI.

4. Ilpenoxpanurenu B uensx (ao6s1x) 10 1000 BosbT.

Bepusriii otBet: 4 - [Ipenoxpanurenu B nemsx (7100b1x) 1o 1000 BoIbT.
8.Cornacho I1Y3, razosas 3amura oT HOBPEKICHUN BHYTPU KOKYXa, COIPOBOKIAIOIIUXCS
BBIJICIIEHUEM Ta3a, U OT MIOHWKEHUS YPOBHS Maciia J0DKHA ObITh IPEAYCMOTpPEHA: ... 7
OtBeTsI:
1. JI51 BHYTPULIEXOBBIX MOHMKAIOIIUX TpaHcHopMaTopoB MomHOCThI0 160 kB-A 1 Gonee.
2. lns TparcdopmaTopoB MoltHOCTHIO 6,3 MB-A u 6osee.
3. st tpancdopmaTopoB MotmHocThIO 16 MB-A 1 Goree.

Bepnpiii otBeT: 2 - [In14 TpancpopmMaTopoB MOIIHOCTHIO 6,3 MB-A u 6oree.
9.IlpoBepka B3aMOJEHCTBUS 2IIEMEHTOB ycTpoiicTBa P3A BBIMOMHIETCS IPU HAPSIKEHUU
ONEepaTUBHOIO TOKA, PABHOM: ... ?

OtBeThI:

1. 0,85 HOMUHAJIBLHOIO 3HAYECHUS.
2. 0,8 HOMHHAJILHOTO 3HAYCHMUS.
3. 1,0 HOMHUHAILHOTO 3HAYCHHUS.

Bepnsiit oteT: 2 - 0,8 HOMUHAIBHOTO 3HAYEHUS
10.Kak onpenensiercs HanmpsbkeHUE (TOK) cpadaThIBaHUS JIEKTPOMATHUTOB OTKITIOYCHHUSI U
BKJTFOUCHMS BBIKJIFOUATENS, OTACIUTENS, KOPOTKO3aMbIKATEIIS U T.1.7

OTBeThI:
1. Onpenenenne mapamerpa cpabaTbIBaHUS POU3BOIUTCS NP TUTABHOM YBEITUUECHUHN
HaIpsKEHUs. WIK TOKa
2. OnpeneneHue napaMeTpa cpabaThIBaHMS MPOU3BOIUTCS MOAYECH TOTIKOM HAMPSHKCHUS WA
TOKa
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Bepwnpsiii otBeT: 1 - OnpeneneHue mapamerpa cpadaTbIBaHUS IPOU3BOIUTCS MPHU TUIABHOM
YBEITWYCHUH HATIPSHKEHUS WM TOKA
11.BpeMst 3aMKHYTOTO COCTOSIHUSI BBIXOJIHBIX PeJie 3aIllUThl OCYIIECTBISIONINX JACHCTBUE HA
oTKJIr0ueHre U nyck YPOB nomkHo ObITE: ... ?
OTBETHI:

1. 1. MeHbLwe BpemeHu cpabaTbiBaHma YPOB.
2. Bonblue BpemeHu cpabatbiBaHua YPOB.

Bepnsiii otBeT: 1- MeHnbiie Bpemenu cpadatsiBanust YPOB.

II. Onucanue wKanvl oueHUBAHUA

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «OTJIMUHO» BeicTaBisieTcst CTYIEHTY,
MPABUJILHO BBITIOJHUBILIEMY MPAKTUYECKOE 3aJ]aHNe, KOTOPBIN MTOKa3all IPU OTBETE HA BOIPOCHI
9K3aMEHAIIMOHHOTO OMJIeTa U Ha JOTOJIHUTEIbHBIE BOMPOCHI, UTO BIIAJ€eT MaTEPHAIOM U3y4EeHHOU
JUCITUTUIMHBI, CBOOOIHO IPUMEHSICT CBOM 3HAHHUSI JUTSI OOBSICHCHHS Pa3IMYHBIX SBJICHUHA U PEIICHUS
3a1a4

Oyenxa: 4 («XOpoILIO0»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinoanenus snanus: Ounenka «XOPOILIO» BeicTaBisieTcs CTYAEHTY,
NPaBUJILHO BBHIOJIHUBIIEMY NIPAKTUYECKOE 33/laHUE U B OCHOBHOM IPAaBWJILHO OTBETUBIIEMY Ha
BOTIPOCHI SK3aMEHAIIMOHHOTO OMJIeTa M Ha JIOTIOJHUTEIBHBIC BOTIPOCHI, HO JIOMYCTHBIIEMY TIPU
3TOM HETIPHHIUIHAIBHBIE OIINOKN

Oyenka: 3 («yIOBIETBOPUTEILHOY)
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu gvinonnenus 3nanus: Ouenka «Y JOBJIETBOPUTEJIBHO»

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

CYIIECTBEHHBIE U Ja)Ke TPyOble OIMOKH, HO 3aT€M HCIIPABHII UX CaM, a TAK)Ke HE BHITTOJHUI
MPAKTUYECKOE 33/1aHUE U3 SK3aMEHAI[MOHHOTO OnieTa, Ho MO0 HaMeTHJ1 MPaBWIIbHBINA MYTh €ro

BBITTOJIHEHUSI, JTHOO 0 YKa3aHUIO SK3aMEHATOpa PEeIII APYTYIO 33aJa9y U3 TOTO XKe pas3zesa

JTUCIUTLTAHBI

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)

Onucanue xapaxmepucmuxu evinoanenus snanus: Onenka «HEY IOBJIETBOPUTEJIbHO»
BBICTABIISIETCS CTYJEHTY, KOTOPBIN: a) HE OTBETUJI HAa BOMPOCH! IK3aMEHAIIMOHHOIO OMJIeTa U He
CMOT peluTh, TM00 HAMETUTh MPABUIIbHBINA MYTh PEIICHUs 3a1a4u U3 OuneTa; ©) He CMOT peIluTh,
100 HAMETUTD MPABWIIBHBIN MyTh PELICHUS 33/1a4U U3 IK3aMEHAIlMOHHOI0 OuiieTa U Jpyroi
3aJ]auu Ha TOT )K€ pa3Jiesl AMCUUIUIMHBI, BBIJAHHOM B3aMeH Hee; B) IIPU OTBETE Ha
JOTIOTHUTEIIbHBIE BOMPOCHI O0HAPYKHJI HE3HAaHUE OOJIBILIOTO pa3iesa SK3aMeHaIllMOHHOM
IIPOrPaMMBI.

1I1. Ilpaguna évicmasnenus umoz080ii OUEeHKU no Kypcy

Bo3moxHo IMPOCTABJICHUC HWTOTOBOM OIIEHKH Ha OCHOBAaHHUH UTOTOB HpOMe)KyTO‘{HOf/'I aTTeCTalnu.
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