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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. I[TK-1 CnocoGeH yuacTBOBaTh B MPOSKTUPOBAHUN OOBEKTOB MPO(HECCHOHATBLHOM JACSITEIIBHOCTH
NJI-1 IIpuMeHsieT TUIOBBIE IPOEKTHBIE PELLIEHUS
NJ1-2 BeiOupaet napaMeTpsl 2JIEKTPOOOOPYI0OBAaHUS, YUUTHIBAS TEXHUYECKUE U
HKOHOMUYECKUE OTrPaHUYECHHUSI

N BKJIFOYACT:
MJISI TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH:

Dopma peanuzaruu: [Tucemennas pabota
1. Korrponbnas padora Ne 1 "Bei6op npoBogHuKoB 1 KabenbHbIX JuHAK" (KoHTpONbHAS
pabora)
2. KontponsHas padota Ne 2 "Konctpykuust OPY" (KontponsHast pabota)
3. KypcoBoii npoekt "lIpoekTupOBaHKE 3JEKTPUUECKON YaCTH
anekTpocTanuuu/noactaniyn’ (MaauBuyanbHbIA TPOEKT)
4. Tect Ne 1 "DnextpoobopynoBanue coocTBeHHBIX HY k1" (TectupoBanue) (TectupoBanue)

BPC nucuuminHbl

7 ceMecTp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Paszpen nucnurnimmHbl ek KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpox KM: 4 6 8 8
Paznen 1
Bb160p CTpYKTYpHOM CXEMBI 3JIEKTPOYCTAHOBKH U UX +
pacnpeneInuTENbHbIX YCTPOICTB
Paznen 2
OcHoBHbIE TpeOOBaHUS K 3JEKTPO0OOpyAOBaHUI0. PacyeTHbIe + +
yCJIOBHS BEIOOpA M TPOBEPKH AIEKTPOOOOPYIOBAHUS
Pa3nen 3
MeTob! U CpecTBa OrpaHUYEHHS] TOKOB KOPOTKOTO 3aMbIKaHUS +
Pa3nen 4
I'1taBHBIE CXEMBI DJIEKTPUUYECKUX COETUHEHUI + + +
Pa3nen 5




DIIEKTPOAMHAMHUYECKAs CTOMKOCTh MPOBOTHUKOB + +
Pa3nen 6
KoHcTpykiuu pacnpeieTuTeabHbIX YCTPOMCTB U KOMITJIEKTHBIX +
TpaHCc(hOPMATOPHBIX MOACTAHITHHA
Pa3nen 7
CucreMbl COOCTBEHHBIX HYXK]] 3JIEKTPOYCTAHOBOK +
Bec KM: | 10 20 20 50
$O0611as yacte/[11s MPOMEXKYTOUHOM arTecTanuud
BPC kypcoBoii padoTsl/mpoeKkTa
7 cemectp
Beca kKOHTpOIBHBIX MeponpusThii, %o
Nunexc KM-1 KM-2 KM-3
Pa3gen mucimmminibl
KM:
Cpok KM: 4 6 8
Br160p cTpyKTYpHOI cXeMBbI +
Pacyet TOKOB KOPOTKOTO 3aMbIKaHUS +
Br16op obopynoBaHus +
PazpaboTka riaBHOM cXeMbl +
Bec KM: 30 30 40




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
IK-1 N-1nka [Ipumensietr | 3HaTh: Kontponbnas padota Ne 2 "Konctpykuus OPY" (Kontpoinbnas paborta)
TUTIOBBIC MIPOEKTHBIE | YCIOBHBIE rpauuecKue KypcoBoii npoekTt "[IpoekTrpoBaHue 3JIEKTPHUUECKON YacTH
peueHus M300pakeHUs 2JIEMEHTOB anekTpocTanuuu/noactanun’ (MHauBuya bHbBIH TPOEKT)

NOACTaHIINI

METO/bI U CPE/ICTBA
OTrpaHUYEHUS] TOKOB
KOPOTKOTO 3aMbIKaHUS
TUIIOBBIE CTPYKTYpPHbIE
CXEMBI MMOJCTaHIUH, CXEMBbI
UX pacpeeIUTeNbHBIX
YCTPOMCTB M CUCTEMBI
INEKTPOCHAOKEHHS
COOCTBEHHBIX HYX]T
METOAUKY TEXHHUKO-
SKOHOMHUYECKOTO
COMOCTAaBIICHUS] BApDHUAHTOB
CTPYKTYPHBIX CXEM
3JEKTPOYCTAHOBOK U UX
CXEM pacIpeeIUTEeIbHBIX
YCTPOMCTB

yCIIOBHBIE Ipaduueckue
M300paKeHUS TIEMEHTOB
BJIEKTPOCTAHIUN

TUIIOBBIE KOHCTPYKIIMHU
pacrpenenauTeIbHbIX




YCTPOMCTB

TUIIOBBIE CTPYKTYPHBIE
CXEMBI JIEKTPOCTAHIIUM,
CXEMBI UX
pacIpenenIuTeabHbIX
YCTPOMCTB U CUCTEMBI
INEKTPOCHAOKEHUS
COOCTBEHHBIX HYX]

YMers:

MIPUMEHATHh METO/bI U
CpencTBa OrpaHUYECHUS
TOKOB KOPOTKOT'O
3aMbIKaHUs

COCTAaBJISAITh TJIABHYIO CXEMY
BJIEKTPUYECKUX COCTUHECHUI
MOACTaHIIUU

COCTABJISITh BAPUAHTHI
CTPYKTYPHBIX CXEM
3JEKTPOCTAHIINM C Y4ETOM
TEXHUUYECKUX OTPAHUYECHUN
U 3aJ1aHUS

paccunuTHIBaTh TEXHUKO-
SKOHOMHUYECKHE MTOKA3aTEIN
BApUAHTOB
3JEKTPOYCTAHOBKH U
BBIOMpATH ONTUMANIBHBIN
BAPUAHT

COCTAaBJIATH IIABHYIO CXEMY
BJIEKTPUYECKUX COCTUMHEHUIN
3JIEKTPOCTAHIIUN
COCTABJISITh BAPUAHTHI
CTPYKTYPHBIX CXEM
MOJICTAHIINI C yYETOM




TCXHUYCCKUX OFpaHI/I‘-IeHI/Iﬁ
U 3aJ1laHUA

I1K-1

N-2nk1 Bribupaet
napameTpsbl
AJIEKTPOOOOPYI0BAHMS,
YUUTHIBAS TEXHHUYECKUE U
HKOHOMHYECKHE
OTpaHUYCHUS

3HaTh:

METOMKH BBIOOpA U
MPOBEPKH MTPOBOIHUKOB U
KOMMYTAIIHOHHBIX
anmaparoB

COCTaB
ANEKTPOOOOPYIOBAHUS
COOCTBEHHBIX HYX[
AJIEKTPOYCTAHOBOK M CUCTEM
OIIEPATUBHOTO MOCTOSTHHOTO
TOKa

METOJMKY BbIOOpa
TpaHC(hOPMATOPOB C YIETOM
IepErpy304HOMn
CTIIOCOOHOCTH

OCHOBHBIE ITPUHLIUIIBI
mporiecca Mpou3BOJICTBA
JIEKTPUUYECKON IHEPTUU HA
AIIEKTPOCTAHIIAAX
Pa3IUYHBIX THIIOB
Ha3HAYEHUE U OCHOBHBIE
XapaKTePUCTUKH CUIIOBOTO
3JEKTPOOOOPYAOBAHUS
YMers:

MIPOU3BOJIUTH BBIOOP U
MIPOBEPKY MPOBOAHUKOB U
anmaparoB

BBIOMpATh
TpaHcpopmaTopHoe
obopynoBaHue
BJIEKTPOCTAHIUN U

Tect Ne 1 "DnekrpoobopynoBanue coocTBeHHbIX HY k1" (TectupoBanme)
(TectupoBanue)

Kontponsnas padora Ne 1 "Bri6op npoBOAHUKOB M KaOEIbHBIX JTHMHUNA"
(KonTponbsHas pabora)

Kypcogoii npoekt "IIpoekTupoBaHue 3J1eKTPUUECKON YaCTH
anexTpoctannuu/moactannun” (MaauBUIyabHBINA TPOEKT)




MOJICTAaHIIUHN

BbIOMPATh MOIIHOCTb
TpaHchopMaTopoB
IBUraTeneil coOCTBEHHbBIX
HYX]

paccUnuTHIBaTh
ANEKTPOANHAMUYECKYIO
CTOMKOCTD IIIMHHBIX
KOHCTPYKIUH




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Tect Ne 1 "JuekTpoodopynoBanue coocTtBeHHbIX HY:K1'" (TectupoBanue)

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mnpoBeaeHHsi KOHTPOJAbHOro Mepompusitusi: [luceMeHHas paGoTa 1O BEIOOPY
3IEKTPOOOOPYIOBAaHUSI COOCTBEHHBIX HYX]I.

Kpartkoe conep:xanue 3aganus:
DnekTpoobopyaoBaHUEe COOCTBEHHBIX HYX]

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: COCTaB 1.5. Jlnsa ycneurHoro pa3BopoTa MexaHu3ma
AJIEKTPOOOOPYIOBAHUS HE00XO0UMO, YTOOBI:

COOCTBEHHBIX HYX] a.  IYyCKOBOW TOK COCTaBJIsUI HE Oosiee 5 Kpar oT
SJICKTPOYCTAHOBOK u CHUCTEM HOMUWHAJIBHOI'O TOKA ABUT'aTCIIA

OTIEpPaTUBHOTO MOCTOSIHHOTO TOKA b.  Bpamaromnmii MOMEHT JBUraTes st ObLT OOJIBINE

MOMEHTA COIPOTHBIICHUS MEXaHU3Ma
C.  HampsOKCHHE Ha INMHMHAX JBHUraTells ObLIO HE
menblre 120% oT HOMUHAIBHOIO

d.  cKombKEHHE ABUraTessl He IPEeBhImano 5%

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuti nopoe evinonnenus 3a0anus 6 npoyenmax.: 85
Onucanue xapaxmepucmuxu evinonnenus snanua: Ouenka «OTJIIMYHO» BoicTaBisieTCs CTYIEHTY,
MIPaBWJIbHO BBINOJHUBILEMY [TPAKTUYECKOE 3aJaHUE, KOTOPBII MOKa3all IpU OTBETE Ha BOIPOCHI
OuieTa U Ha JOMOJHUTEIbHbIE BOMPOCHI, YTO BJIAJEET MaTEPUATIOM U3YYEHHOM TUCLIUIUIMHBL,
CcBOOO/IHO IIPUMEHSET CBOM 3HAHUS ISl OObSICHEHUS PA3IUYHBIX SBICHUM.

Oyenka: 4
Huoicnuti nopoe evinonnenus 3a0anus 6 npoyenmax.: 65
Onucanue xapaxmepucmuxu evinoanenus snanus: Onenka «XOPOILIO» BeicTaBiIseTCs CTYAEHTY,
MIPaBWJIbHO BBINOJHUBILEMY [TPAKTUUYECKOE 3aJJaHUE U B OCHOBHOM IIPAaBUIIbHO OTBETHUBIIEMY Ha
BOIPOCHI OMJIeTa U Ha JIOMOJHUTEIbHBIE BOIPOCHI, HO JOMYCTUBIIEMY ITPH 3TOM
HENPUHILIUIINATIbHbIE OLINOKH.

Oyenxka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu gvinoanerus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABIISIETCS CTYICHTY, KOTOPBIH B OTBETAX HAa BOMPOCHI OMJIETa TOMYCTHII CYIIIECTBEHHBIC U JTAXKe
rpyObie OMMOKH, HO 3aTEM HCIIPABUI UX CaM.

Oyenka: 2
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABJISIETCS CTY/ICHTY, KOTOPBIN: a)HE OTBETHJI Ha BOIIPOCHI OMIIeTa; O)IIpH OTBETE HA
JIOTIOTHUTEIHHBIE BOMPOCH OOHAPYKIIT HE3HAHUE OOJBIIOTO pas/iena MPOrpaMMBI.




KM-2. KourpoJsbHas pabora Ne 1 "Bpi0op npoBoAHUKOB U Ka0eJIbHbIX JUHUIH"

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro meponpusitusi: KonrponpsHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa mnpoBefeHHsi KOHTPOJBLHOro MeponpusaTusi: IlucbmeHnHas paGota 1o BbIOOpPY
IPOBOTHUKOB U KaOEIbHBIX JTHHUH.

KpaTKOC CodepiKaHuE 3alaHUA:
1058 4 Pacuernas cxeMa IpefcTaBleHa Ha PHCYHKE.
Son =3 MBA, Tax=5000 9; BpeMA NEPErpy3kH =06 U,
TeMmeparypa mousst 6,=15°C.
18223 kA; T=0.07 ¢; 1 =0,6 ¢ £, =0,055 c.

BrIGpaTh ceueHHe KaGeIbHOH THHHH [0
TPOJOJDKHTEIBHOMY PEXKHMY H IPOBEPHTH Ha
TEPMHUYECKYIO CTOHKOCTB, ONIPEAEIHB S rep min-

Crenars BEIBOJ O HEOOXOJHMOCTH O PAHHYCHHY TOKOB
KOPOTKOI'O 3aMBIKaHHA.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: METOJMKM BbIOOpa U 1.ITosicauTe Meroauky Bbibopa ceuenust KJI
IPOBEPKHU IIPOBOJIHUKOB u

KOMMYTAallMOHHBIX alapaToB

VYmers: paccunuThIBaTh 1.Omnpenenure TOK TEPMUYECKON CTOMKOCTH AJIs
AIIEKTPOIMHAMUYECKYIO CTOMKOCTh BBIOPAHHOTO CEYECHMUSI

IIMHHBIX KOHCTPYKIMH

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax.: 85
Onucanue xapaxmepucmuxu evinonnenus snanusa: Ouenka «OTJIIMYHO» BeicTaBisieTCs CTYIEHTY,
MIPaBWJIbHO BBINOJHUBILEMY [TPAKTUUYECKOE 3aJaHUE, KOTOPBII MOKa3all IpU OTBETE Ha BOIPOCHI
OueTa u Ha JONOJHUTEIbHbIE BOMPOCHI, YTO BJIAJICET MaTEPUAIOM U3yYEeHHOMN JTUCIMITIMHBI,
cBOOO/IHO IIPUMEHSET CBOM 3HAHUS JUIsl OObSICHEHUS PA3INYHBIX SIBJICHUM.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax.: 65
Onucanue xapaxmepucmuxu evinoanenus snanusa: Onenka «XOPOILIO» BeicTaBiseTCs CTYAEHTY,
MIPaBWJIbHO BBINOJHUBILEMY TPAKTUYECKOE 3aJaHUE U B OCHOBHOM IIPaBUJILHO OTBETHBIIEMY Ha
BOIPOCHI OMJIeTa U Ha JJOMOJHUTEIbHbBIE BOIPOCHI, HO JOMYCTUBIIEMY ITPH STOM
HENPUHILIUIINATIbHbIE OLINOKH.

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu gvtnoanerus 3nanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABIISIETCS CTYACHTY, KOTOPBIM B OTBETAX HAa BOMPOCHI OWJIETa TOMYCTHII CYIIIECTBEHHBIC U JTAXKe
rpyObie OTMOKH, HO 3aTEM HCIIPABUI UX CaM.

Oyenka: 2
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTABJISIETCS CTY/ICHTY, KOTOPBIN: a)HE OTBETHJI HAa BOMIPOCHI OmIieTa; 0)Ipy OTBETE Ha
JIOTIOTHUTEIHHBIE BOMPOCH OOHAPYKHIT HE3HAHUE OOJBIIOTO pas/iena MPorpaMMBI.

KM-3. Konrpoabnas padora Ne 2 "Koncrpykuusa OPY"

®opmbl peanausanuu: [luceMenHas padora
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Tun koHTpoabLHOr0 Meponpusitus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 20

IIponenypa npoBeaeHHusi KOHTPOJIBHOrO MeponpusaTHsa: KoHTponbHas paboTa COOEpKUT OAHY
3agady. Bpems BeimosnHeHns 90 MuHyT. Ui pelleHus 3aladyd NPEAOCTaBISIIOTCS CIPaBOYHbIE
JaHHble Ha ocHoBe crnpaBouHuka: Heknenaes b.H., Kprouko M.II. Onexrtpuueckas dvactb
JNEKTPOCTAaHIMM ¥ mnoacraHuui: CrpaBouHble MaTepuabl M KypCOBOTO M AUILUIOMHOIO
npoektupoBanus. M.: DHeproaromuszaar, 1989.

KpaTkoe conep:kanue 3a1aHusi:

Ha ocHoge pa3pe3sa aueiiku BJI (c BbIXog0M B cTOpoHY 00X0aHOM cucteMsl mKH) OPY ¢
»kecTKkor ommHOBKOM 110 kB, BBIIOJHEHHOTO MO CXeMe JIBe paboure 1 00X0aHAas cUCTeMa
[IVH, HAYEPTUTH CJIEAYIOIINE ICKU3bI.

1) Cxema 3amnonHeHus stuciiku 00xoaHoro Beikimodaresass OPY 110 kB, BeImoiHeHHOTO 110
CXEMe€ IIEKTPUUICCKUX COCMHEHUH OJTHA paboyasi CCKIIMOHUPOBAHHASI CUCTEMa COOPHBIX IIHH
1 00xoaHas cuctema muH. O0X0IHOHN BBIKITIOYATENh MOIKIFOYEH KO BTOPOM CEKITUH.

2) Paspes stueiiku, ykasanno# B .1 OPY 110 kB ¢ 5KeCTKO# OUIMHOBKOH COOPHBIX MIMH
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Puc. 2.8. OPY no cxeme ape paboune W OOXONHAA CHCTEMA LLUHH:

a — cxema 3anoanenus; 6 M 8 — pa3pes W naan AueAku aunun OPY nanpaxennem 110 kB ¢
* KECTKOH OWHHOBKOHA; / — ONOpHLIA H30AATOP; 2 — KOHAEHCATOP CBA3H H BhicOKoYacToTHYE

3arpajuTenn; 3 — TPEXNOMCHNA PAILEAHHHTENb KMACBOR YCTAHOBKH; 4 — Tpexnosocksd

pasvennHuTeAs; 5 — TpaHcPOpMaTOp TOKA (HAH WHHHAA Onopa y GaxkoBHX sakaouareed);

6 — BHIKAOMATENb

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTb:  COCTaBJIATh  BapHUAHTHI
CTPYKTYPHBIX CXEM
AIEKTPOCTAHIINI c Y4ETOM
TEXHUYECKUX  OTpaHUYEHUN U
3aJaHHs

1.CoctaBbTe cxemy 3anonnenus stueiiku [HICB OPY 110
kB

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenxa: 5

Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapakmepucmuxu gvinonnenus 3nanus: Ouenka «OTJIMUHO» BeicTaBisieTCs CTYIEHTY,
IIPaBWJIBHO BBINOJIHUBILEMY ITPAKTUYECKOE 3aJaHUE, KOTOPBIH IMOKa3all IPU OTBETE HAa BOIPOCHI
OuiieTa ¥ Ha JOTOJIHUTEIbHBIE BOIIPOCHI, YTO BIIAJEET MaTepHUaIoM N3YYeHHON AUCUUILINHBI,
CBOOOJTHO IPUMEHSIET CBOU 3HAHUS [ OOBSICHEHUS Pa3IMUHBIX SBJICHHUMN.

Ouyenka: 4

Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 65
Onucanue xapaxmepucmuxu gvinoanenus 3uanus: Ouenka «XOPOILIO» BeIcTaBIseTCA CTYACHTY,
MPABUJIIHHO BBIMTOJHHUBIIEMY MPAKTHUYECKOE 3a/JaHNE U B OCHOBHOM IIPaBUJILHO OTBETUBIIEMY Ha
BOIPOCHI OMJIeTa U Ha JOMOJIHUTEIbHBIE BOIPOCHI, HO JIOMYCTUBILIEMY ITPH 3TOM
HEMPUHIUITHAATBHBIE OIIHOKH.

Oyenka: 3
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuru svinoanenus 3uanus. Ouenka «Y JIOBJIETBOPUTEJIBHO»
BBICTABIIICTCS CTYJICHTY, KOTOPBIM B OTBETAaX HA BOIIPOCKHI OMJIeTa JOMYCTUI CYIIICCTBCHHBIE U JJAXKe
rpyOblie omMOKH, HO 3aTeM HUCIIPABHIII UX CaM.

Oyenka: 2
Onucanue xapakmepucmuku svtnonanenusi 3uanus. Ouenka «HEY JIOBJIETBOPUTEJIbBHO»
BBICTABIIECTCS CTYIEHTY, KOTOPBINA: a)HE OTBETHJI Ha BOIPOCHI Omiera; O)Ipu oTBETe Ha
JIOTIOJTHUTEJIbHBIE BOPOCH OOHAPYKUJT HE3HAHUE OOJBIIOTO pasjiena MPorpaMMBl.

KM-4. Kypcosoii npoekT "IIlpoekTupoBanue 3JIeKTPHUYECKOMH YaCTH
3JIEKTPOCTAHIUU/TIOACTAHIMH "

®opmbl peaquzanun: [TuceMennas padora

THun KOHTPOILHOI0 MeponpuATHA: IHIUBUTyaIbHBINA IPOEKT

Bec koutposabHoro meponpusitusi B BPC: 50

IIpouenypa mnpoBegeHMsi KOHTPOJIbHOro Meponpusitusi: IlpernonaBarens npoBepser
BBIIIOJIHEHHE KYPCOBOIO IIPOEKTa M JIONYCKaeT CTyAeHTa K 3amure. B  coOTBeTCTBUU C
pacrmpenenenueM, TOATOTOBICHHBIM Kadeapol, CTYNeHT HAlpaBIIIeTCS Ha 3allUTy KypCOBOTO
IIPpOEKTa K Jpyromy mnpemnoaaBaTento. I[IpuHMMaronuii 3amuTy NpenojaBareib IPOBEpsET
BBIMIOJIHEHHBI KYpPCOBOM IPOEKT, 3aJaeT BONPOCHI IO TEMATUKE BBINOJIHEHHOTO 3UJIUHUS U
BBICTABIISICT OLIEHKY MO MATHOAIBHOM 1IKaIe.

Kpatkoe cogepxxanue 3agaHusi:
IIpoexTUpoBaHMe IJIABHOM CXeMbI JJIEKTPHYECKHX COeIMHEHNI
Ha ocHoBanum nanHbIx pasznena I pazpaboTaTh IIaBHYIO CXeMY JIEKTPUUYECKUX COSTMHEHUN
MPOEKTUPYEMOU IEKTPOYCTAHOBKH.
3anaHne BHIOJHUTH HA OCHOBAHUHU TEXHUKO-?KOHOMHYECKOT'O COMOCTABICHUsI HanboJee
1es1ecoo0pa3HbIX BAPHAHTOB.
Buiopamv cmpykmypuyto cxemy (yucno, mun u MOWHOCMb 21ABHBIX MPAHCHOPMA-MOpo8 u
asmomparcghopmamopos cesa3u). Pacuem sapuanmos cmpykmypHuix cxem npogecmu ¢
yuemom nokasamenetl Ha0eHCHOCMU
Bvibpams anexkmpuyeckue cxemol PY ecex nanpsicenui. /[na PY nogvluiennvix HanpsaiceHui
pacuem npogecmu ¢ y4emom noKasamenetl Ha0eHCHOCMU.
Buviopamwv cxemy numanusi coOcmeenHulx Hyxco, 8KII0UAs 8b100p YUCA, MUNO8 U MOUWHOCMU
mpauncghopmamopos cobcmeeHubix Hyxo. Pacuemmuyro Hacpy3Ky coOCmMEeHHbIX HYHCO
onpe-0enums no 3a0aHHoMy 3HaveHuro Pcu max.
IIpoussecmu pacuem moxos K3, Heo6X00umbix 015 6b1O0pA 21eKMPUeCcKuUx an-napamos u
NPOBOOHUKO8, U 8bIOPAMb MEXHUYEeCKU He0OX00UMble U IKOHOMUUECKU 1eleco0OpasHbvle
cpeocmea oepanuyenus moxkos K3. Ilpu nanuuuu xabenvuwix aunui, numarowux PIT 6-10 kB,
npeosapumenbHo O0IAHCHbL ObIMb 8bIOPAHBI CeueHUs Kabenell.
B coomsemcmeuu ¢ mpebosanuamu I'OCTa bibpame snekmpuieckue annapamol:
BLIKNIOYAMENU, PA3bEOUHUMENU, PeAKMOPbl, NPEeOOXPAHUMENU, PA3PAOHUKU, USMEPU-MeTbHblE
Mpancoopmamopvl mMoKa U Hanps*CeHus, Onpeoeums coCmas U3MepumenbHblx npudopos.
N3meputenbHble TpaHC(HOPMATOPHI BEIOPATH MO HANPSKEHUIO, 10 TOKY MPO0I-KHUTEIHHOTO
peKUMa ¢ y4eTOM MX Ha3HAYCHHUs, MECTa YCTAHOBKH, KOJIMUECTBA, CXEMBI COCIMHEHUH,
KJIACCOB TOUHOCTH.
ITo yxazaHuro mpenogaBares:
a) MPOU3BECTH BBHIOOP U3MEPUTENIBHBIX TPaHC(HOPMATOPOB IO BCEM YCIIOBUSM, BKITIOUAS
BTOPUYHYIO HATPY3KY:
TpaHc(hOpMaTOpOB TOKA IIETIH ;
TpaHc(hOPMATOPOB HANIPSKEHUS IIETTH ;
0) BBIOpaTh TOKOMPOBO/IBI (IIIMHHBIE KOHCTPYKLIUH) B LIETH
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Bviuepmumbo 21aenyio cxemy 21eKmpuieckux coeOuHenuti Ha aucme eammana gopmamom Al
(594840 mm) ¢ yKkazanuem munog u napamempos ce2o 0060py00B8aHUsL.

Ilpoekmuposanue KORCMPYKYUU pacnpedeumenbHvlX yCmpoicme

Pa3paboTaTh KOHCTPYKIUIO pacpeATUTEIHLHOTO

YCTpOMCTBA

Buinonnums cxemy sanonnenus PY

Buvinoanume nian Py
Buvinonnumos sckusel aueex

UepTeku BHIOIHIIOTCS HA MAJUTMMETPOBOI Oymare B MacmTade, MpeyCMOTPEHHOM

I'OCTowm.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: METOJIUKY TEXHUKO-
HSKOHOMUYECKOTO  COIIOCTABJICHHS
BapUaHTOB  CTPYKTYPHBIX  CXEM
JJIEKTPOYCTAaHOBOK M HMX CXEM
pactpenenTENbHbIX YCTPOUCTB

1.Kakoii rinaBHbIil KpUTEPUH, 10 KOTOPOMY
COIIOCTABJIAIOTCS] BADUAHTBI ITPU TEXHUKO-
9KOHOMHYECKOM COIIOCTABICHUN?

3HaTh: MCTOBI u cpeacrBa
OrpaHu4€Hrsd TOKOB  KOPOTKOI'O
3aMBIKaHHA

1.Kakue cpeacTtBa 1 MCTOJAbI IPUMCHAIOT AJIA
OrpaHn4C€HUsl TOKOB KOPOTKOI'O 3aMbIKaHHUA?

3HaTh: THUIOBBIE  KOHCTPYKLUHU
pacIpenenuTeIbHbIX YCTPOHCTB

1.IlpuBeaure npumep pacrnpeaeauTeIbHOIO YCTPOHCTBA
B KOTOPOM OTKJIFOYAETCsI IPUCOETMHEHUE OJTHUM
KOMMYTAallMUOHHBIM annapaTOM?

[IpuBenuTe mpuMep pacrpeaesIuTeIbHOTO YCTPOHCTBA B
KOTOPOM OTKJIFOYAETCsl IPUCOEIUHEHHE IBYMSI
KOMMYTAllMOHHBIMH armnapaTom?

3HaTh: TUIOBBIE CTPYKTYPHbIE
CXEMBl IIOJACTAaHLUN, CXEMBl HX
pacIpeaeuTENbHbIX YCTPOMCTB H
CHUCTEMBI 3JIEKTPOCHAOKEHUS
COOCTBEHHBIX HYX]I

1.0nummuTe TUMMYHYIO CTPYKTYPHYIO CXEMY
MIOJICTAHIIUIO C TPEMS YPOBHSIMU HANPSKEHUS?

3HaTh: TUIOBBIE CTPYKTypHBIE
CXEMBI JICKTPOCTAHIIHHA, CXEMBI UX
pacIpe/leIuTeNIbHbIX YCTPOHCTB U
CHUCTEMBI JEKTPOCHAOKEHUS
COOCTBEHHBIX HYX]I

1.0OnummnTe THOIUYHYIO CTPYKTYpHYIO cxeMy KOC?

3HaTh: YCJIOBHbIE TIpaduueckue
U300pakeHHs JJIEMEHTOB
ITOICTAHINI

1.KakuM ycinoBHBIM rpadudecKkuM H300pakeHneM
o0o3HavatoT Tpanchopmarop? BeikmtouaTens?

3HaTh: YCJIOBHBIE TIpaduyeckue

1.KakuM ycioBHBIM IpapuecKuM U300pakeHnemM

U300paxeHus 3JIEMEHTOB o0o3HavaroT reHeparop? JIBurarens?
AIEKTPOCTAHIIUI

3HaTh: METOJIMKY BBIOOpaA 1.Kak nmpousBoauTtcs BIOOp (aBTO)TpaHCPOPMATOPOB
TpaHc(OpMATOPOB € Y4ETOM CBSI3M Ha JIEKTPOCTAHLIUN?

neperpy304HOi ClIOCOOHOCTH

Ha kaknx noacTaHIMsIX UCIIONIB3YETCS IEPEMEHHBIN
OIlepaTUBHBINA TOK?

3HaTh: Ha3HAUYCHHE KM OCHOBHEIC

1.Kak opranusyercs syekTpocHabxeHne notpeourenen

XapaKTEePUCTUKU CUJIOBOT'O 1 o¥i rpymIIbl Ha SJIEKTPOCTAHIUAX ?

AIIEKTPOOOOPYIOBAHUS Kakas cucreMa 3a3emiieHus1 HEUTpaIK UCIIOJIb3YETCS Ha
MOJICTAaHIIMH B CHCTEMaXx 3JIEKTPOCHAOKEHUs
coOCcTBEeHHBIX HYX [ 10 1000 B?

3HaTh:  OCHOBHBIE  TNPUHIUIBI 1.Kakoli KpuTepuil NCIONIb3YETCsl IPH NPUHATHH
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nmporuecca IIPOU3BOJICTBA
AIEKTPUYECKOMN SHEpruu Ha
JEKTPOCTAHLMIX pa3IMYHBIX
THIIOB

PELICHHS O CTPYKTYPHOM CXEME JIEKTPOCTAHIIUU?
[Ipu KakMX YCIOBHSIX Ha MOJICTAHIIUU HEOOXOIUMO
CTaBUTH TpH TpaHchopmaropa?

YMeTh: MNpPUMEHSATh METOIbl U
CpeicTBa  OTpaHUYCHUS  TOKOB
KOPOTKOT'O 3aMbIKaHUs

1. Ykaxxute KpUTepHH 10 KOTOPOM BbIOHpaeTcs
TOKOOTPaHUYMBAIOLLIUNA PEAKTOP.

YMeTh: pacCuUuTbIBaTh TCXHHUKO-
OKOHOMHNYECCKHE IIOKa3aTcIn
BApPHUAHTOB JJICKTPOYCTAHOBKHU H
BBI6I/IpaTb OINTHUMAaIbHBIN BapuaHT

1.0cymiecTBUTE IEPEBO AICKTPOCHAOKEHUS
COOCTBEHHBIX HYXK]] 3JICKTPOCTAHIIMH OT PE3EPBHOTO
HMCTOYHUKA IJICKTPOCHAOKEHUS?

Ocy1iecTBUTE MEPEBOJI MIEKTPOCHAOKECHUS
CO6CTB€HHBIX HYXJ IOACTAaHIUHU OT PE3CPBHOI0
VCTOYHHKA AJIEKTPOCHAOKECHMUS?

YMeTb:  COCTaBJIATh  BapHUAHTHI 1.OcymecTBrUTE CUHXpOHU3aLMIO reHeparopa Ne 1 Ha
CTPYKTYPHBIX CXEM IOACTAaHLUN C JEKTPOCTAHLIUHU B BbINOIHEHHOM KII?

Y4ETOM TEXHUYECKHUX Ocy1iecTBUTE BbIBOJ B PEMOHT BBIKJIFOYATENS CUIIOBOTO
OTPaHUYCHUN U 3a1aHUSI tpanchopmaropa B PY BH?

VYMeTb:  COCTaBIIATH  TJIABHYIO 1.BbiBeuTE B pEMOHT CaMblii MOIIIHBII

CXEMY JJICKTPUICCKHUX COCI[I/IHSHI/Iﬁ
noACTaHIINH

AJIEKTPOBUTATEIb B CHCTEME COOCTBEHHBIX HYXKT
AIEKTPOCTAHIINH?

BrIBeuTe B pEMOHT OJIMH M3 CUIIOBBIX
TpaHCc(HOPMATOPOB MOICTAHITUU?

YMeTb:  COCTaBIATH  IJIABHYIO 1. VKaxxure KpUTEpUU 10 KOTOPHIM BBIOUPAIOTCS
CXEMY DJIEKTPUYECKUX COCIUHEHUN JIBUTATENIN COOCTBEHHBIX HYX]I.
3JIEKTPOCTAHIIUU

Ymerb:  BbIOMpaTh  MOIIHOCTH 1.Ykaxxure KpUTEpUu M0 KOTOPHIM BHIOMPAIOTCS

TpaHCOpMATOpOB U JBUTATEINCH
COOCTBEHHBIX HYX]I

TpaHcHopMaTopbl COOCTBEHHBIX HYX]I.

YMers: BbIOMpAThH
TpaHchopMaTopHOe 000pyAOBaHHE
AIEKTPOCTAHIIUN Y MTOJACTAHIINI

1.011eHUTE KaUTATIOBIOKEHHUS B JIBE PA3INYHBIE CXEMY
PV ¢ onnHakoBBIM KOJIMYECTBOM MPUCOEIUHEHUM.

YMeTb: NpoU3BOJAUTH BBIOOP H
IIPOBEPKY IIPOBOIHHUKOB u
annaparoB

1.YkaxxuTte KpuTepuu 10 KOTOPBHIM MPOBEPSAETCS
JJEKTPOIMHAMMYECKAs! CTOMKOCTD IIMHHBIX
KOHCTPYKLIHH.

OnucaHue MKaJbI OlleHUBAHUS:

Ouyenka: 5

Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu 6blnoneHus 3Hanus: OLeHKa "OTIMYHO" BBICTABIISIETCS €CIIU 3aJaH1e
BBITIOJIHEHO B MOJHOM 00BHEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu binoneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpPABIEHUE JIJIsl pELIeHUs 3a/1a4

Oyenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BHICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

BriOpath THI 1 MOLTHOCTH TPaHC(HOPMATOPOB HA MOHMKAIOIIEH IBYXTpaHC(POPMATOPHON
MOJICTAaHIINH ¢ TpeMsl ypoBHAMHU HanpspkeHus UBH, UcH u UHH.

VYka3zanus

[TocTpouTs rpaduk Hanboee HarpyKEHHOH 0OMOTKH BhIcIIero Hanpspkenus (BH)
tpancpopmaropa SBH = SCH + SHH, no rpaduxy oomorku BH ocymiecTBuTh poBepKy Ha
JOITYCTUMOCTh (PaKTUYECKUX CHUCTEMAaTHUYECKUX M aBapUIHBIX neperpys3ok. [Ipu BeiOope
TparcopmMaTopa pacCMOTPETh HOPMAIILHBIM, PEMOHTHBIN U TIOCTICABAPUNHBIA PEXKUM IS
3MMHETO U JIETHEro rpaMKoB HAarpy3ku. B KoHIIE pereHus yka3aTtb TUI U MOIIIHOCTh
BEIOpaHHOTO TpaHc(opmaropa.

VicxonHbie JaHHbIE

Uz = 110 kB | 3uMHs4 1 JETHsIS S5KBUBAJICHTHBIC TEMIIEPATYPhl B MECTE COOPY>KCHHSI TOJCTAHITUH:
Uca=35«B Tnetro =20 °C
Una=10xkB | T3uma=-10 °C

s Bcex motpebuTeneit npuHath cos@ = 0.85
I'paduxu Harpy3ku notpedureneit Ha ctopoHe cpennero Hanpspkenus (CH) u Husmiero
Hanpspbkenus (HH) npuBenenbl Ha pucyHKe.

I'padux narpyskun HH
I'paduk Harpyzkun CH 25 -

35 > 20 A
30' 28
25-J

. 21 & 15 15

=2 18 = 12

* 15 a
Lo 10 10 10
5 8
% 2 4 6 & 10 12 14 16 18 5

0 2 4 6 8 10 12 14 16 18
LI
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IIpoueaypa nposenenust

buner BkIto4aeT NpakTHUECKYIO 33aJady Ha BbIOOpP MOIIHOCTU TPaHC(HOPMATOPOB Ha MOACTAHIIMH.
Bpems noarorosku orsera — 60 MUHYT

L Ilepeuenv Komnemenyuil/uHOUKAMOpPO8 U KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHAN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenmusi/ Unaukarop: MJI-1nk-1 [IpumensieT TUIOBBIC TPOCKTHBIC PEIICHUS

Bomnpocel, 3axaHus

1.Bb1Opath THI ¥ MOIIHOCTH TpaHC(HOPMATOPOB HA MOHIKAIOLIEH ABYXTpaHC(HOPMATOPHOM
IIOACTAHLUU C TpeMs ypoBHAMU HanpskeHus UBH, UcH n UHH.

VYkazanus

[Toctpouts rpaduk Hanboee HArpyKeHHOW 0OMOTKH BhIciiero HanpspkeHus: (BH)
tpancopmaropa SBH = SCH + SHH, no rpaduky oomotku BH ocymiectBuTh mpoBepky Ha
JOITYCTUMOCTh (DaKTHYECKUX CHUCTEMATHYCCKHUX M aBapUHHBIX Tieperpy3ok. [Ipu Beidbope
TpaHcopmaTopa pacCMOTPETh HOPMAJIbHBIN, PEMOHTHBIN U TIOCTICaBAPUNHBIN PEXUM IS
3UMHET0 U JIETHETO TpapikOB HArpy3Kku. B KOHIIE pereHus ykazarh TUI U MOIITHOCTh
BBIOpaHHOTO TpaHchopmaTopa.

Hcxonupie naHHbIe

UsH = 110 kB | 3uMHSs 1 NETHSS SKBUBAJIICHTHBIE TEMIIEPATYPHI B MECTE COOPYKEHUS MOICTAHLUU:
Ucn=35kB | Taero=20°C

Unn = 6 kB T3uma =-10 °C

Jlns Bcex motpeduTeneit nmpuHaTh cos® = (.88
['paduxu Harpy3ku notpeduteneit Ha ctopoHe cpennero Hanpsokenus (CH) n Husmero
HanpsbkeHus (HH) npuBenens! Ha pucyHKe.

I'paduk Harpysku HH
I'padux narpyzku CH
40 1
50 51
40 30
35 3! 1
& 30 Lo é 2
= 25 25 22
i 20 -
* 15 - 20- 18
10 14
° 2 4 6 & 10 12 14 16 18 10
0 2 4 6 8 10 12 14 16 18
l..I
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2.BpIOpath THII U MOIIHOCTbH TPAHC(HOPMATOPOB HA TOHMKAIOLIEH IBYXTpaHC(HOpMaTOPHOI
MOJCTaHIINK C TpeMs ypoBHAMH Hanpsbkenus UBH, UcH u UHH.

Vkazanusa

[TocTpouTs rpaduk Hanboee HarpyKEHHON 0OMOTKH BhIcIIero Hanpspkenus (BH)

tpancpopmaropa SBH = SCH + SHH, no rpaduxy oomorku BH ocymiecTBuTh poBepKy Ha

JOIYCTUMOCTh (PaKTUYECKUX CUCTEMATHUYECKHUX M aBapUIHBIX neperpys3ok. [Ipu BeiOope
TparcopmMaTopa pacCMOTPETh HOPMAIIbHBIM, PEMOHTHBIN U TIOCTICABAPUNHBIA PEXKUM IS
3MMHETO U JIETHEro rpadMKoOB HAarpy3ku. B KoHIe perenust yka3aTtb TUIl M MOIIIHOCTh
BEIOpaHHOTO TpaHcopmaropa.

VcxonHble JaHHbIE

UBn =110 kB
Uca=35«B
Unu =10 xB

3UMHSIS Y JICTHSS SKBUBAJICHTHBIC TEMIICPATYPhI B MECTE COOPYKCHHUS TTOICTAHIINM:
Tnero =20 °C
T3uma =-10 °C

s Bcex motpeduTeneit npuHarh cosg = (.87
I'paduxu Harpy3ku notpedureneit Ha ctopoHe cpennero Hanpspkenus (CH) u Husmiero
HanpspbkeHus (HH) npuBenenbl Ha pucyHKe.

I'paduk narpyzku CH

I'padux narpyskun HH

60 4

18 18

3 44

24 2. 40 -

33 33

12

-
[va]

15 = 30 -
o

22

0 2 4 6 8 10 12 14 16 18 10

y

0 2 4 6 8 10 12 14 16
L'
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3.Bb1Opath THI ¥ MOITHOCTH TPaHC(HOPMATOPOB HA MOHMKAIOIIEH IBYXTpaHC(POPMATOPHOU
MTOICTAHIINU C TpeMs ypoBHAMU HanpsokeHus: UBH, UcH n UHH.

Vkazanusa

[Toctpouts rpaduk Hanbosnee HarpyxeHHoH 0OMOTKH Bbicuiero HanpsokeHus (BH)

tpancpopmaropa SBH = SCH + SHH, no rpaguxy oomotku BH ocymiecTBuTh mpoBepky Ha

JOITYCTUMOCTh (PaKTHUECKUX CHCTEMAaTHYECKUX U aBapHIHBIX Teperpy30kK. [Ipu Berdope
TpaHchopMaTopa pacCMOTPETh HOPMAJTIbHBIN, PEMOHTHBIN U TIOCI€aBaPUUHBIA PEXKUM IS
3WMHETO U JIETHETO rpa)uKOB Harpy3Ku. B KOHIIE pemeHus yKa3aTh THIT M MOIITHOCTb
BBIOpaHHOTO TpaHcopMaTopa.

HUcxonupie naHHbIE

Usn =220 kB
Uca=35«B

3I/IMH$I$I M JICTHASA DKBUBAJICHTHBLIC TeMnepaTprI B MECTC COOp}/)KeHI/ISI IIOACTAHIINHN .
Tnero =20 °C
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| Unu = 6 kB | T3uma = -10 °C

s Bcex motpeduTenei npuHath cos@ = 0.85
['paduxu Harpy3ku notpeduteneit Ha ctopoHe cpennero Hanpsokenus (CH) n Husmero
Hanpsbxenus (HH) npuBenens! Ha pucyHke.

I'paduk marpysku HH
I'paduk narpyskun CH 20.0 -
N . 17.51 16
35 - 15.0 1 14
301 2i
525_ 24 E 125 7 12
= 20 = 10
“ 2 e 16 o 10.0
131 12 12
10 7.5 1
5,
o 5.0 -
0 2 4 6 8 10 12 14 16 18
) 2.51
0.0 R
2 4 o6 8 10 12 14 16 18
LI

4.Bb16paTh TUI U MOIITHOCTh TpaHC(HOPMATOPOB Ha MOHMKAIOIIEH IBYXTpaHC(HOPMATOPHOIL
MIO/ICTAHIINM C TpeMs ypoBHAMU HampskeHus UBH, UcH u UHH.

Ykazanus

[Toctpouts rpadux Hanbosee HarpyxeHHOH 0OMOTKH Bbicuiero HanpskeHus (BH)
tpancpopmaropa SBH = SCH + SHH, no rpadguxy oomotku BH ocymiectButs npoBepky Ha
JOTTYCTUMOCTh (PaKTUYECKUX CHUCTEMATHUYECKUX M aBapuHHBIX neperpy3ok. [Ipu Beidope
TpaHchopMaTopa pacCMOTPETh HOPMATIbHBIN, PEMOHTHBIN U TIOCI€aBapUUHBIA PEXKUM IS
3UMHETO U JIETHEro Irpa)KoB Harpy3ku. B KoHIle pemeHus yka3aTb TUII 1 MOLTHOCTh
BbIOpaHHOTO TpaHcopmarTopa.

Hcxonunie naHHLIe

UsH = 220 kB | 3uMHss U IeTHSS SKBUBAJICHTHBIE TEMIIEPATYPhl B MECTE COOPYKEHUS TOACTAHIIUH:
Ucn=35kB | Tanero=20°C
UnH = 6 kB T3uma =-10 °C

st Bcex motpebuTenei mpuHaTh cosp = 0.89
['paduxu Harpy3ku notpedureneit Ha ctopoHe cpenHero Hanpsbkenus (CH) n Husmero
Hanpspkenus (HH) npuBenensl Ha pucyHKe.

| I'paduk narpysku CH | I'paduk narpysku HH
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5.BeIOpath THIT 1 MOIIHOCTBH TPAaHC(POPMATOPOB HA TIOHMKAIOIIEH JBYXTpaHC(HOpMaTOPHOI
IIOACTaHLIMU C TpeMs ypoBHsAMU HanpspkeHus UsH, UcH u UHH.

VYkazanus

[TocTpouTh rpaduk HarnbosIee HArPyKEHHOW 0OMOTKH BbIcIiero Hanpspkerus (BH)
tpancpopmaropa SBH = SCH + SHH, no rpaduxy oomotku BH ocymecTButh mpoBepky Ha
JIOMYCTUMOCTh (PaKTHUECKUX CUCTEMaTHYECKUX U aBapUHHBIX neperpy3ok. [Ipu Beidope
TpaHchopmaTopa pacCMOTPETh HOPMAJIbHBINA, PEMOHTHBIN U TTOCIICABAPUMHBINA PEXKUM JITIS
3MMHET0 U JIETHEro rpaukoB Harpy3ku. B KoHIle pelieHus yka3aTh THII U MOIIIHOCTb
BbIOpaHHOTO TpaHcopMaTopa.

HUcxonunie naHHLIe

UBH = 220 kB | 3uUMHss U JIETHAS SKBUBAJICHTHBIEC TEMIIEPATYPHI B MECTE COOPYKEHUS TOACTAHLIUU:
Ucun=110xB | Tnero =20 °C

Unn=10kB | T3uma =-10 °C

Jlns Bcex motpebuTenei mpuHIThH cosg = 0.9
['paduku Harpysku notpeduresneil Ha cropoHe cpeanero Hanpsbkenus (CH) u Husmero
HanpsbkeHus (HH) npuBenens! Ha pucyHKe.

| I'padux Harpyzku CH | I'paduk Harpy3kun HH
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6.BpIOpaTh THIT 1 MOIIHOCTH TPaHC(HOPMATOPOB HA TIOHMKAIOIIEH JBYXTPaHC(POPMATOPHOU
MOACTAHINU C TpeMs ypoBHsAMU HanpsikeHuss UBH, UcH u UHH.

VYka3zanus

[Toctpouts rpaduk Hanbonee HarpyxeHHOW 0OMOTKH BbIciiero HanpsbkeHus (BH)
tpancpopmaropa SBH = SCH + SHH, no rpaduxy oomotku BH ocymecTButh mpoBepky Ha
JOTTYCTUMOCTh (DaKTUYECKUX CUCTEMATHUECKHUX U aBapUHHBIX Meperpy3ok. [Ipu Beibope
TpaHchopmaTopa pacCMOTPETh HOPMAJIbHBINA, PEMOHTHBIN U TTOCIICABAPUMHBINA PEXKUM JITIS
3UMHET0 U JIETHETO Ipa)uKoB HAarpy3KkH. B KoHIIE pelieHus yka3aTh TUIl U MOITHOCTh
BbIOpaHHOTO TpaHcopMaTopa.

HUcxonunie naHHLIe

UBH = 330 kB | 3uMHss U JIETHAS SKBUBAJICHTHBIEC TEMIIEPATYPHI B MECTE COOPYKEHUS TOACTAHLIUU:
Ucun=110xB | Tnero =20 °C

Unn=10kB | T3uma =-10 °C

Jns Bcex nmotpebureneit npuHaTh cos@ = 0.92
['paduku Harpysku notpeduresneil Ha cropoHe cpeanero Hanpsbkenus (CH) u Husmero
HanpsbkeHus (HH) npuBenens! Ha pucyHKe.

| I'padux Harpyzku CH | I'paduk Harpy3kun HH

21



160 - 16

140 4

128 12 4{], A

1201 112
5100- 96 96 35_
ﬂz_- 80 1 80 32
= 30 ~
40+
201 E 25 1 24 24
o I N =
0 2 4 6 8 10 12 14 16 18 Q:ZD'
4 16
15 -
10 -
5_
0O 2 4 6 8 10 12 14 16 18
L'

MatrepuaJsbl 1J151 IPOBEPKH OCTATOYHbBIX 3HAHUM
1.OCHOBHBIMU OTPEOUTESIMH IEKTPOIHEPTUH, 10 CYMMAPHON NOTPEOIsIEMOM MOILITHOCTH,
ABJISIOTCS:
OtBeTsl:
A. ACUHXpOHHBIE BUTATEIN
b. BeluncnurenbHbie yCTPONCTBA
B. Dnextpuueckue 1yxoBble MKaQbl
I'. KonauunoHnepsl

BepHnprlii otBeT: A
2.1lepBUYHO OLIEHUTH KAIUTAJIOBIOKEHUS B pa3Hble BapuaHThl PY MOXXHO CpaBHUB
KOJIMYECTBO...
OtBeThI:
A. ... pazbeuHHATENEH
b. ... BRIKIIIOUaTENIEH
B. ... npucoenunenui
BepHsiii otBeT: b

110-750 kB

[IpuHtMnuansHas cxeMa Kakoi CTaHIIMU H300pakeHa Ha PUCYHKe?
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OTBeThI:
A. ADC
b. KOC
B. TOL
I.raC
Bepnsiii otBeT: A

2. Komnerenuuss/Muauxarop: M/1-2nk-1 BeiOupaeT napaMeTpsl 21eKTpooO0py10BaHUs, YIUTHIBAS
TEXHUYECKHUE U SIKOHOMUYECKHE OTPaHUYCHUS

Bomnpocel, 3axanus
1.Bb1Opath THI ¥ MOIIHOCTH TPaHC(HOPMATOPOB HA MOHIKAIOLIEH ABYXTpaHC(HOPMATOPHOM
IIOACTAHLUU C TpeMs ypoBHAMU HanpsikeHus UBH, UcH n UHH.
VYkazanus
[Toctpouts rpaduk HanboJee HArpyKEeHHOH 0OMOTKH BbIciiero HanpspkeHust (BH)
tpancopmaropa SBH = SCH + SHH, no rpaduky oomotku BH ocymiectBuTh mpoBepky Ha
JIOITYCTUMOCTh (PaKTHUECKUX CHCTEMaTHYECKUX M aBapHIHBIX eperpy3okK. [Ipu Berdope
TpaHcopmaTopa pacCMOTPETh HOPMAJIbHBINA, PEMOHTHBIN U MOCI€aBaAPUNHBIN PEXKUM IS
3MMHETO0 | JIETHETo rpa)KkoB Harpy3ku. B KoHIle pemnieHust yka3arh THII 1 MOIIIHOCTh
BBIOpaHHOTO TpaHchopmaTopa.
Hcxonupie naHHbIE

UsH = 220 kB | 3uMHs4 1 JETHsIS S5KBUBAJICHTHBIC TEMIIEPATYPhl B MECTE COOPY>KCHHSI TOJCTAHITUH:
Uca=35kB | Tnero=20°C
Unrr=10xB | T3uma=-10 °C

Jlns Bcex motpeduTenei npuHaTh cos@ = 0.8
['paduxu Harpy3ku notpeduteneit Ha ctopoHe cpennero Hanpsokenus (CH) n Husmero
HanpsbkeHus (HH) npuBenens! Ha pucyHKe.

I'paduk Harpysku HH
I'paduk narpyzku CH
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2.Bapuant Ne7
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BriOpath THI 1 MOLTHOCTH TPaHC(HOPMATOPOB HA MOHMKAIOIEH IBYXTpaHC(POPMATOPHON
MOJCTaHIINK C TpeMs ypoBHAMH Hanpsbkenus UBH, UcH u UHH.

VYka3zanus

[TocTpouTs rpaduk Hanboee HarpyKEHHON 0OMOTKH BhIcIIero Hanpspkenus (BH)
tpancpopmaropa SBH = SCH + SHH, no rpaduxy oomorku BH ocymiecTBuTh poBepKy Ha
JOIYCTUMOCTh (PaKTUYECKUX CUCTEMATHUYECKHUX M aBapUIHBIX neperpys3ok. [Ipu BeiOope
TparcopmMaTopa pacCMOTPETh HOPMAIIbHBIM, PEMOHTHBIN U TIOCTICABAPUNHBIA PEXKUM IS
3MMHETO U JIETHEro rpadMKoOB HAarpy3ku. B KoHIe perenust yka3aTtb TUIl M MOIIIHOCTh
BEIOpaHHOTO TpaHcopmaropa.

Vcxonnble jaHHbIe

UsH = 220 kB | 3uMHsIs ¥ JIETHSS SKBUBAJICHTHBIC TEMIIEPATYPhI B MECTE COOPYKEHUS TIOACTAHIINH:
Uca=35kB | Tnero=20°C
Una=10xB | T3uma=-10 °C

s Bcex motpeduTeneit npuHath cosg = (.92
I'paduxu Harpy3ku notpeduteseit Ha cTopoHe cpenHero HanpsbkeHus (CH) n Husmero
HanpspbkeHus (HH) npuBenenbl Ha pucyHKe.

I'padux narpyskun HH
I'paduk narpyzku CH 20.0 -
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3.Bapuant Ne8
Br16paTh THII ¥ MOIIIHOCTH TpaHCPOPMATOPOB HAa MOHMIKAIOLIEH IByXTpaHCPOpMATOPHOU
MOACTaHLIMU C TpeMs ypoBHAMU HanpsbkeHuss UBH, UcH u UHH.
VYkazanus
[Toctpouts rpaduk Hanbomee HarpyeHHOU 0OMOTKH BhIciiero HanpspkeHus (BH)
tpancopmaropa SBH = SCH + SHH, no rpaduxy oomotku BH ocymiectBuTh npoBepky Ha
JOMYCTUMOCTh (DaKTUYECKUX CHUCTEMATHYECKUX M aBapUHHBIX Teperpy3okK. [Ipu Beidope
TpaHchopmaTopa pacCMOTPETh HOPMAIBHBINA, PEMOHTHBIN U TTOCIICABAPUMHBINA PEKUM JITIS
3UMHET0 U JIETHETO Ipa)uKoB HAarpy3Kku. B KOHIIE pelieHus yka3aTh TUIl U MOITHOCTh
BBIOpaHHOTO TpaHchopmaTopa.
HcxonHble nanHbie

| UsHn = 220 kB | 3UMHSIS U JIETHSSI 9KBUBAJICHTHBIC TEMIIEPATYPhl B MECTE COOPY>KEHHUS MOACTAHIINHU:
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Uca=110kB | Tnero =20 °C
Unn =6 kB T3uma =-10 °C

s Bcex motpeduTeei npuHaTh cosp = 0.9
['paduxu Harpy3ku notpeduteneit Ha ctopoHe cpennero Hanpsokenus (CH) n Husmero
Hanpsbkenus (HH) npuBenens! Ha pucyHKe.

I'paduk mHarpysku HH
I'padux narpyzku CH 20.0 -
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4.BpIOpath TUI ¥ MOUTHOCTH TpaHC(HOPMATOPOB Ha MOHMXKAIOIIEH JBYXTpaHCc(HOpMaTOpHOI
HOJCTAaHIUH ¢ TpeMs ypoBHsAMU HanpspkeHust UBH, UcH u UHH.

VYkazanus

[Toctpouts rpaduk Hanbosee HarpyXeHHOM 0OMOTKH BbIcIIero HampspkeHus (BH)
tpancopmaropa SBH = SCH + SHH, no rpaduxy oomotku BH ocymiectBuTh npoBepky Ha
JIOMYCTUMOCTh (PaKTHUECKUX CUCTEMaTHYECKUX U aBapUHHBIX neperpy3ok. [Ipu Beidope
TpaHchopmaTopa pacCMOTPETh HOPMAIbHBINA, PEMOHTHBIN U TTOCIIC€ABAPUMHBIA PEXKUM JIJIsI
3MMHET0 U JIETHEro rpaukoB Harpy3ku. B KoHIle pemieHus yka3arh TUIl U MOIIHOCTh
BBIOpaHHOTO TpaHchopmaTopa.

VcxonHble JaHHBIE

UBH = 220 kB | 3uMHsA U JIE€THSS SKBUBAJICHTHBIE TEMIIEPATYPBI B MECTE COOPYKEHUS MOACTAHIUH:
Ucn=110xB | Tnero =20 °C
UnH = 6 kB Tznma =-10 °C

st Bcex motpebuTeneit npuHATh cos® = .88
['paduxu Harpy3ku notpeduteneit Ha ctopoHe cpenHero Hanpsbkenus (CH) n Husmero
Hanpspkenus (HH) npuBenensl Ha pucyHKke.

| I'paduk narpysku CH | I'paduk Harpysku HH
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MaTepna.m)I AJIS MIPOBEPKHU OCTATOYHBIX 3HAHMH

;BH ;BH EBH BH
CH CH

HH HH1 HH2 HH HH

Pue. A Puc. b Puc. B Puc. I’

1.

Figure 1 Ha Kakom pucyHKe n3obparkeH TpaHcpopmaTop ¢ pacLienneHHon 06MOTKOI?

OtBeTsI:
A.Puc. A
b. Puc. b
B. Puc. B
I'. Puc. T’
Bepnwiit otBet: b
2. TpancdopmaTop ¢ HOMHUHAJIBHBIM HalpsKeHHeM Bbiciieid oOMoTku 121 kB u Husmei - 10
kB:
OtBeThI:
A. Tlosbimaronnii
b. Ilonmwxkaromui
Bepnsiit otBeT: A
3.Kakas kateropusi notpeduresnei J0myckaeT nepepsiB NuTaHus 10 24 yaco?
OTBeThI:
A. TlepBas ocobas
b. IlepBas
B. Bropas
I'. Tpetbs
Bepnsiii otet: I'
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4 TlapameTp BBIKIIOUATENS, KOTOPBIN ONMpEENsieT BpeMsl OT Hayayla pa3BeIeHUs] KOHTAKTOB
BBIKJIFOYATENS O MMOJTHOTO MOTAIeHUs AYTH:
OTBeTHI:
A. Bpemst cpabaTbhiBaHUs PEICHHOMN 3aIIUTHI
b. CoGcTBeHHOE BpeMst OTKIIFOUEHHS BBIKIHOYATEIIS
B. [TonHO€E BpeMst OTKJIFOUEHHS BBIKIIOUATENS
I'. Bpems ramenus 1yry BBIKJIIOYATEISA
Bepnpiii otBet: B
5.Ha kakux CTaHIUSAX IPUMEHSIOT 0OpaTUMBbIE arperaTsbl?
OTtBeTsI:
A. K9C
b. TOI]
B. ADC
I.TASC
Bepnsiii otet: I'
6.Haubomnp1iee 3HaueHNEe MOIIHOCTH COOCTBEHHBIX HYXK/I, B IPOIIEHTAaX OT YCTAHOBJICHHBII
MOIIIHOCTH CTaHIUH, Ha...
OTtBeTsI:
A. ... TUIPO3JIEKTPOCTAHLIMSX
b. ... IBIIEYTOJIbHBIX TEIUIOBBIX CTAHIIUAX
B. ... ra30Ma3yTHBIX TEIUIOBBIX CTAHIMUIX
Bepnpriit orBet: b
7.Kakast ckopocThb BpallleHHsl B HOPMaJIbHOM pEXUME y ruiporeHeparopa ¢ 60 napamu
MOJIFOCOB, paboTaroIero B a3Heprocucteme ¢ yacroroi 50 ['u?
OTBeTHI:
A. 50 06./Mmun
b. 100 06./MuH
B. 1000 06./Mmun
I'. 3000 00./MuH
Bepnsiii otBeT: A

II. Onucanue wkanvl ouenueanus

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIONIHEHa B paMKax "MPOABUHYTOT0"
ypoBHs. OTBETHI 1aHbI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku ebinoanenus 3uanus: Pabota BelloIHEHa B paMKax "06a30Boro"
ypOBHS. BOJIBIIMHCTBO OTBETOB JJaHbl BEPHO. B yacTu MaTtepuana ecTh He3HAUUTEIbHbIE
HEJ0CTaTKU

Oyenka: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6blnoiHeHus 3nanus: Paborta BBIMOIIHEHA B paMKax "ToporoBoro"”
ypoBHsi. OCHOBHAs 4acTh 3aJJaHKsI BBITIOJTHEHA BEPHO.

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

Ouenka ompeaensercs B coOTBeTCTBUU ¢ IlonokeHneM o OanbHO-pEHTHHTOBON CHUCTEME IS
crynenroB HUY «M3OW» Ha 0oCHOBaHWHU CEMECTPOBOM U 3aUETHOW COCTABJISIONINX.
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

7 cemecTp

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

Ha 3amuTe KypcoBOro mpoekTta 00ydaronieMycs 3a/1al0TCsl TEOPETUYECKHE U TPAKTUIECKHE
BOIPOCHI MO MPEACTABICHHON PacueTHO-MOSICHUTEILHOM 3aM1ucKe U rpaduyeckoMy MaTepuaity.

II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 8vlnoiHeHus sHanus: PaboTa BbIIONIHEHA B paMKaX "MPOJABUHYTOTO'
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vlnoainenus 3nanus: PaboTa BeinmojHeHa B pamkax "0a3oBoro"
ypOBHs. BOJIBIIMHCTBO OTBETOB JAaHbl BEpHO. B yacTu matepuana ecTh He3HAUYUTEIbHbIE
HEJO0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINoIHEHA B paMKax "Mmoporosoro”
ypoBHs. OCHOBHAsl 4acTh 3a/1aHHUs BBITIOJTHEHA BEPHO.

Oyenka: 2
Onucanue xapaxmepucmuxu vinoiHeHus 3nanus: Pabota He BBIMOJIHEHA WX BHITIOTHEHA
MIPEUMYIIIECTBEHHO HETPABUIHLHO

1I1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy

OneHka 3a KypcOBOM IpPOEKT oIlpenensercs B CcOOTBeTCTBUU C [lonokeHuem o OayuibHO-
peiiTuHroBoi cucteme it cryneHToB HUY «MOW».
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