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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanusamnuu B 2027 - 2028
yueOHOM Toly Ha 3aceaHuu Kaeapbl DIEKTPOCHA0KECHUS TPOMBIIIIICHHBIX MPEATPUATUI

[Ipotokom ot 20 r. Ne

3aB. kadenpoii A.B. gapraHOBa

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanusamnuu B 2028 - 2029
yueOHOM ToJly Ha 3aceaHuy Kapeapbl DIEKTPOCHA0KECHUS TPOMBIIIIICHHBIX MPEATPUATUI

IIporokomor 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmmsanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl DJICKTPOCHAOKEHHS TPOMBIIUICHHBIX MTPEIITPUSTHIA

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. Bapranona

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u omodpena s peammzanuu B 2030 - 2031
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl DICKTPOCHAOKEHHS TPOMBIIIUICHHBIX MTPEIITPUSTHIHA

IIporokomor 20 1. Ne

3aB. kadenpoit A.B. EapraHOBa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henssmu  ocBoeHust aucuuiuinHbl «[IpoekTHpoBaHUE 3IEKTPOCHAOKEHUS» SBISETCS
dbopMUpOBaHHE Yy CTYIEHTOB CHCTEMAaTHYECKHX MPO(ECCHOHANBHBIX 3HAHUUH B o001acTH
MPOEKTUPOBAHUS AJIEKTPOCHA0KEHUS IPOMBIIIUIEHHBIX U HEIIPOMBIIIUIEHHBIX 00HEKTOB

2 MecTo THCHHUIIMHBI (MOYJIfAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Huctummuaa [TpoekTupoBaHue 3IEKTPOCHAOKEHUST BXOIUT B YacTh Y4eOHOrO TIaHa,
dbopMupyeMyro ydacTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHUI 00pa30BaTeIbHON MPOTrPaMMBbl.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMUPOBAHHBIE B Pe3yJIbTaTe U3yUCHUS TUCIUILINH/ MPAKTUK:

Maremaruka

TeopeTnueckre OCHOBBI TECKTPOTEXHUKHU

DNEeKTPUYECKUE MAIITUHBI

DNEKTPOIHEPTETHUECKHUE CUCTEMBI U CETH

DNeKTpOIHEPreTHKa

Co6cTBEeHHBIE HYK/IbI K BTOPUYHAS] KOMMYTAIUs JIEKTPUUYECKUX CTAHIIUHN U MOACTaHLIUN

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

IlepexonHbIe IPOLECCHI B AEKTPOIHEPTETUYECKUX CUCTEMAX

VYpasneHue Ka4eCcTBOM AIEKTPUIECKON SHEPTUH

OnexkTpocHab)eHHe

HanexHoCTb crcTeM 3J1eKTPOCHA0KEHUS

[ToaroroBka Kk npoiietype 3aliyThl ¥ 3alIMTa BHITYCKHON KBATM(PHUKAIMOHHOMN paboThI

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pe3ynbrate ocBoeHus AUCUUILINHBI (MOAysl) «[IpoekTupoBaHue 31eKTpOCHAOKEHUS»
oOyyaroImuiics oKeH 001a1aTh CIEAYOIMIUMU KOMIETEHIIUSAMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

[1K-3 CnocobGeH mnpuHMMAaTh y4yacTHe B IPOEKTUPOBAHMM OOBEKTOB NPO(ecCHOHATBHOM
JESATEIbHOCTH B COOTBETCTBUM C TEXHUYECKMM 3aJaHMEM M HOPMAaTHUBHO-TEXHHUYECKOM
JIOKYMEHTaIeH, coOoaast pa3inyHble TeXHUYEeCKHe, 3Heprod((HeKTUBHbBIE U HKOJIOTHYECKUE
TpeOOBaHUS U TPOBOJUTH OOOCHOBAaHME TPOEKTHBIX pEIIeHUH, a Takke OoQOpMIATh
TEXHUYECKYIO JOKYMEHTAIMIO Ha Pa3IUYHbIX CTAAMIX Pa3pabOTKU MPOEKTa

[K-3.1 PazpabarbiBaer U odopMisieT KOMIUIEKTHI MPOEKTHONM u paboueit
JOKYMEHTAI[MH TPOCTBIX Y3JI0B CHCTEMBI 3JIEKTPOCHAOKEHUS OOBEKTOB
KaluTaJIbHOIO CTPOUTEILCTBA

[1K-3.2 BoiOupaer ontuManbHble TEXHMYECKHWE pelleHus Uil  pa3paboTKu
OTHENbHBIX pa3[eOB Ha pa3IMYHbIX CTaAUAX TPOEKTAa CHCTEMBI
NIEKTPOCHAOXKEHHS] 00bEKTA KATUTAIbHOTO CTPOUTENILCTBA

[1K-3.3 Bri6upaeT o6opynoBaHue 11sl OTAETBHBIX pa3/ieloB IPOEKTa Ha pa3InuHbIX
CTagusIX TPOEKTUPOBAHUS  CUCTEMbI  DIIEKTPOCHAOXKEHUS  OOBEKTOB
KaluTaJIbHOIO CTPOUTEILCTBA

[IK-4 CnocobGeHn paspabaTeiBaTh W KOPPEKTUPOBATh JOKYMEHTBI TIO OKCIUTyaTalluu
AIIEKTPOTEXHUYIECKOTO 000PYI0OBAHUS

I1K-4.1 BeInmoaHsIET 9epTeKn AASKTPUUESCKUX CXEM M BHOCUT B HUX M3MEHEHUS.

[1K-4.2 OcymiecTBisieT BEACHUE CIYKEOHOM H TEXHUYECKOW JTOKYMEHTAIIUU
3JIEKTPUUECKOTO 1exa (rmoapasaencuus) TOC




4 CTpyKTypa, 00b€EM U colep:KkaHue TUCHUILINHBI (MOAYJISA)

OO0mas TpyI0eMKOCTh TUCIMUILIMHBI cOCTaBiIsAeT 3 3aueTHbIX eaunaul] 108 akan. yacos, B
TOM YHCIIE:

— KOHTaKTHas paborta — 57,2 akaj. 4acoB:

— ayIuTOpHas — 54 akaJ. 4acoB;

— BHEAyIUTOpHAs — 3,2 aKaJl. 4acoB;

— caMocTosTeNnbHas pabora — 33,1 aka. 4yacos;

— B (hopMe MpakTU4IeCcKoi moaroroBku — 0 akaj. yac;,

— MOJrOTOBKA K hK3ameny — 17,7 akazn. dac

dDopMa aTTrecTaiuu - 3K3aMCH

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

®dopma TeKyIero
Bug KOHTPOJISI
CaMOCTOSITEILHOM | yCIIeBaEMOCTH U
padoThI MIPOMEKYTOYHOM
aTTecTaluu

Kon
KOMIIETEHIIMH

Paznein/ rema
JIUCIUATITUHEI

Cemectp

nab. | mpakr.
3aH. | 3aH.

Jlek.

CamocTosiTennbHas
paboTta cTymeHTa

1. Beenenue

11 Crpykrypa
INEKTPOTEXHUIECKHX

MPOEKTHBIX OpraHu3alfi U
X crenmanu3amnus. Bugasr u
CTaluM MPOEKTHBIX paboT.
TexXHHKO-2KOHOMHYECKOE
000CHOBaHUE.
OpHocTaguiiHOE u
JIBYXCTaJIMIHOE
MPOEKTHPOBAHHE.
OcobOeHHoCcTH
OJTHOCTaIUHHOTO 7 1 1
MPOEKTUPOBAHUSI.
Hcxoanbie JTaHHBIE u
coziepkaHne MPOEKTOB
AIIEKTPOCHAOKEHHUS.
Texnndyeckue ycimoBusl Ha
MPUCOEANHEHHE K
JSHEPTOCHCTEME.
HopmartuBro — Texuuueckas
JIOKyMEHTAIus,
pUMeHseMas npu
MPOEKTUPOBAHUU
3IEKTPOCHAOKEHHSL.

CamocrosTenbHOe
u3ydeHue yueOHoi
1 HAay4HO- Camooruer.
TEXHUYECKOU
JIUTEPATypPhL

MK-3.1,
I1K-4.2

HWroro no pazneny 1 1

2. Y4uér ycnoBuUH OKpyXKarolieH
cpelpl  NpH  IIPOEKTHPOBAHUH
JJIEKTPOCHAOKEHHSI




2.1 Knaccudpuxanus
MOMEIIEHHH [0 YCIIOBHUSIM
OKpY)Karomen Cpebl.

Knumatuueckue
WCTIOTTHEHHUS
3NIEKTPOOOOPYIOBAHUSL.
Kareropun HCTIOJTHEHUS
CamocrosTensHOe
3NIEKTPOOOOPYJOBaHUS IO o
MeCTy pasMeleHus H3yueHHe yueOHOU
Y ) 1 Hay4HO- Camooruer. IK-3.2
3ammra .
TEeXHUYECKOH
3IeKTPOOOOPYAOBaHHUS  OT
o . JIUTEPATYypHI.
BO3/ICHCTBHS  OKpY)Karolen
CpeJBbL.
CreneHu 3ammThl 000JI0UEK
3IEKTPOOOOPYIOBAHHUS u
AIIEKTPOTEXHUYECKUX
WU3EMi  OT OKpYyXarouen
CpeJibl.
Hroro no pazneny
3. TexXHUKO-3KOHOMHUYECKHE
pacuéTel MpH TMPOEKTUPOBAHHU
AJIEKTPOCHAOKECHHUS
3.1 Ienu, coaepxaHue u
TOPSIOK BBITIOJTHEHUS
TEXHUKO-9KOHOMUYECKHUX
pacdéTos.
CamocrosTenbHOe
Cocrapnsromye o
H3yueHHe yueOHOU
NPUBEJCHHBIX 3aTParT.
U Hay4yHO
Metoabt OTpeieICHHS Paznen
JIATEPaTypHL. .
TOTEPh MOIIHOCTH u KOHTPOJIBHON IK-3.2
Brinonnenne
3NEKTPO3HEPTUU. paboTsl
paznena
TeXHUKO-YKOHOMUYECKAsT .
KOHTPOJILHOX
OLICHKa MPpUHUMACMBbIX
. paboThI
penIeHni.
Vuér HaAEKHOCTU
INEKTPOCHAOKEHUS pu
BBIOOpE BapHaHTA.
Wroro no pazneny
4. AHanu3 B3anMOCBSI3EH MEXITY
HOTPEOUTENAMH  HIIEKTPUIECKON
SHEPrHH ¥ YHEPrOCHCTEMON
4.1 XapakTeprucTuka
OCHOBHBIX PUEMHHUKOB
3JIEKTPUUYECKOH dHEpruu.
Amnanus
JJIEKTPONPUEMHHUKOB u
norpedurenei
3JIEKTPOIHEPTUH pu
MPOEKTHPOBAHUH
JNEKTPOCHAOKEHUSL. CamocrosTensHOe
OcHOBHBIE napameTpsl n3ydeHue yaeOHon
INEKTPUYECKUX HATPY30K. Y HAy4HO- Camooruer. IK-3.3
Metoast ONPENCIIEHUS TEKXHUYECKOU
JNEKTPUUYECKAX  Harpy3ok JIUTEPATyPhI

Opyd  TNPOSKTUPOBAHMM Ha
Pa3HBIX YPOBHSX CHCTEMBI
3IEKTPOCHAOKEHHSL.
TpebGoBaHuss noTpebUTENEH
K DHEPrOCHCTEME H YCIOBHS
Hnoja4u IEKTPOIHEPIUU
3JIEKTPOCHA0KAIOIIEH
opraHu3anyen

HWroro no pazaery

5. BeIOOp MCTOUHHMKOB TUTAHUS U

X MCCTOIIOJIOKCHUA




5.1 MHMcToyHMKH THTAHUSA.

IlynkTsI npuéma
Brinmonnenne
3JIEKTPOIHEPTUH. Paznen
paszgena .
Omnpenenenue 7 N KOHTPOJIbHOU IK-3.2
KOHTPOJIbHOM
MECTOTOJIOKEHHS paboThI
. paboTsI
UCTOYHUKOB NHTaHMA. YUET
WCTOYHHUKOB 3arpsi3HEHMS.
Hroro no pazgeny
6. ITpoekTupoBaHue cxem
BHEIIHETO ¥ BHYTPU3aBOJICKOTO
3JIEKTPOCHAOKEHHSI
6.1 TIpuHIMIBI MOCTPOCHUS
U TpeOOBaHHSA K CXeMaMm
AIIEKTPOCHAOKEHHU.
Bri6op HOMHUHAJIbHBIX
HaNpsDKEHUH TUTAONMX U
pacrpeieUTeIbHbIX CeTEH.
CxeMsl BHEIITHETO
3EKTPOCHAOKEHHSI.
I'naBHBIE  TIOHM3HTENbHBIC
MOJCTAHIMY,  HOACTAaHLIHU
ri1yOOKOTo BBOJA.
Paspabotka cxem
BHYTPHU3aBOJCKOTO Brimonnenne Pasnen I1K-4.1,
3IEKTPOCHAOKEHHUSI. paszzuena . [1K-4.2,
7 . KOHTPOJIBHOMN
PesepBupoBanne nuTaHus. KOHTPOJIBHOM [K-3.2,
padoThI
CxeMbl TTOIKJTFOUCHHUS padoThI I1K-3.3
B3aUMOPE3EPBUPYEMBIX
3JEKTPONPUEMHUKOB.
Kananuzanus
3JIEKTPUYECKOI SHEpIruu.
KoncrpykrusHoe
UCIIOJIHEHHE W KOMITIOHOBKA
pacrpenenuTeIbHbIX "
TpaHcHOPMaTOPHBIX
MOJICTAHIIUH.
Bri6op u mpoBepka cedennit
npoBoHUKOB B ceTsix 10(6)
kB.
HWroro no pazneny
7. IIpoexTrpoBanue
BHYTPHIIEXOBBIX CeTeH
7.1 [Toctpoenne
BHYTPHIEXOBBIX ceTen.
CxeMsl BHYTPHLIEXOBBIX
CceTeH. ITuraromue u
pacrpeleuTeNbHbIC  CETH.
PanmansHele,
MarucTpajibHble u
CMEIlIaHHbIe CXEMBI.
MaructpasbHble U
pacrpeaenuTenbHbIe
BeimonHenne
HTHHOMPOBO/IBI. CuiioBbIe Pazgen I1K-3.2,
paszena .
pacrpeaenuTenbHbIe 7 . KOHTPOJIbHON IK-3.3,
KOHTPOJIbHOM
MYHKTBI, CTaHUUH, OJOKK paboThl [1K-4.1
paboThI

yIpaBJICHHs, IIUThI CTAHIMN
yIpaBJiCHHS ey,
IMOMEIICHUS CTaHIUH
ynpasiaenus (IICY).
OCHOBHBIE TIPUHIIAIIBI
KOMITOHOBKH
SJIEKTPOTEXHUIECKHUX
nomemenui. Pacmoioxenue
SJIEKTPOTEXHUIECKHUX
IIOMEIICHUI




Uroro mo pazneny

8. IlexoBble TpaHC(HOPMATOPHEIC
HOICTAHIIHN

8.1 OnHo-, JBYX-,
TpexTpaHchopMaTOpHbIE
nopcTanouu.  VcronHeHus
IEXOBBIX TPaHCHOPMATOPOB.
JomyctuMble  meperpysku
TpanchopmaropoB. CxeMsl
COETMHEHMSI 00MOTOK
TpaHC(HOPMATOPOB,  CXEMBI
pacnpenenuTeNbHbIX
ycrpoiicts  HH.  Bribop
MECTOIOJIOKEHUST  [IEXOBOM
TIL

Brinonnenue
paszgena
KOHTPOJILHOU
padoThI

Paznen
KOHTPOJIBHOH
padoThI

ITK-3.3

Wroro no pasneny

9. TIuranue
MOABEMHO-TPAHCIIOPTHBIX
YCTaHOBOK

9.1 Cocras
MO/TbEMHO-TPAHCIIOPTHBIX
YCTaHOBOK. Crioco0OsI
noasojga nutanug x IITY.
Bri6op u npoBepka ceuenuii| 7
TPOJUICHHBIX JHUHUHK. CXeMbl
TPOJUIEHHBIX JIMHUHN.
KoHCTpyKTHBHBIE 3JIEMEHTHI
TPOJUICHHBIX JIMHUN

Brimonuenne
paszena
KOHTPOJIBHON
paboThI

Paznen
KOHTPOJIBHOU
paboThI

IK-3.1

Hroro no pazpeny

10. HuskoBoJbTHBIC
KoMILIeKTHbIe yctaHOBKU (HKY).

10.1 3amuTHEIE u
KOMMYTAlLlMOHHBIE alaparsl
B ceTax HH3KOI'0
HampsbkeHus.  Boibop u
3aIllUTa IPOBOJHUKOB

Bunet HKVY. Crpykrypa
YCIOBHOT'O obo3HaueHust| 7
HKY. Ucnonuenus HKY.
TpeboBaHus K ammaparam
3amMThl. MecTa ycTaHOBKU
3aIlUTHBIX allapaToB.
Bri6op u 3alMTa
IPOBOJHHUKOB.

CamocrosTenbHOe
u3ydyeHue yueOHoi
1 HAay4HO-
TEXHUYECKOU
JIUTEPATyphL

CaMoOTyeT.

MK-3.2,
IK-3.3

Wroro no pazneny

11. Pacuetst KOPOTKHX
3aMbIKaHHIl TIPH TPOCKTUPOBAHUH
JJIEKTPOCHAOKEHHSI

111 HopmartusHbie
JIOKYMEHTBI o
OTIPEAETIECHHIO TOKOB
KOpoTkHX 3ambikanuii (K3).
Ilenmn onpeneneHuss TOKOB
K3. Pacuernsie ycnosusa K3.
Pacuernsie CXEMBI
ompeneneHus TokoB  K3.| 7
PacuerHble
MIPOIOJDKUTENILHOCTH
KOPOTKHX 3aMBIKaHHUH.
Oco0OeHHOCTH  Olpe/eIeHUs
TOKOB K3 B ceTsx
nepeMerHoro Toka no 1000
B.

4,1

CaMocTosiTenpHOe
u3ydeHue yueOHoH
¥ Hay4HO-
TEXHUYECKOU
JIUTEPATyphI

CaMoOoTyeT.

IK-3.3

Uroro mo pazneny

4,1




12. IMpoekTupoBaHue

QJICKTPUYCCKOT'O OCBCIICHUS

12.1 CHUII 11-4-79.
CrtpouTenbHble HOPMBI U
mpaBmwia. EcrecTBeHHOE U
UCKYCCTBEHHOE OCBEILCHUE.
O6beM W cojaepkaHHE
MPOEKTHBIX MaTepuaoB.
Bei6op BapuaHTa
OCBETUTEIBHONH  YCTAaHOBKH
o KOHOMHYECKHM
MOKa3aTeIsIM. Bri6op
UCTOYHUKA CBeTa. BrIOOp
CHCTEMBI OCBEILECHUSL.
Mertob1 pacuera
OCBEIICHHOCTH. BrIOOp THIA
CBETWIbHUKA. Pa3memenue
OCBETUTEJBHBIX  TIPHOOPOB.
BbiOOp  CXeMbl  HHTAHUS
OCBETUTEIHHON YCTAHOBKH H
HampsOKeHHsT ceTh. Pacuer
INEKTPHYECKUX

OCBETUTEIbHBIX cereil.
Bri6op THTA u
PACIONIOKEHUST  TPYMIOBBIX
IIUTKOB, KOMIIOHOBKA CETH H
ee BBINIOJTHEHUE.
IIpoxekTopHOE OCBEIIeHNE.

CaMOCTOSTENbHOE
n3ydeHue yueOHoH
U HAy4YHO-
TEXHUYECKOM
JTUTEPATYPHI

CaMOOTyeT.

I1K-3.3,
IK-4.2

Wroro no pazneny

13. KowmrmeHcaisi peakTHBHOU

MOIITHOCTH

13.1 HopmarusHbie
JIOKYMEHTBI 1o
KOMIIEHCAllUM  PEaKTUBHOU
MOIITHOCTH.

OcHoBHbIE TIPUHITUIIBL.
Hcrounuku pEaKTUBHOI
MomHocTH.  CnocoOsl M
cpezncrTa KOMIIEHCALlUH.
Pacnpenenenne MomHoCTH
KOMITEHCHPYIOLTHX
YCTPOMCTB.

Komnencauuss  peaktuBHON
MOIIHOCTH B  CETAX C
HEJIMHENHOU 51
pe3KomnepeMeHHON
Harpy3Koi.

CaMocTosTeNbHOS
H3yueHHEe yueOHOU
U Hay4HO-
TEXHUYECCKOMN
JIUTEePaTypHl.
Brimonaenne
pasnena
KOHTPOJIbHOU
paboThI

Paznen
KOHTPOJIbHOM
paboTsI

MK-3.3,
[K-4.2

Wroro no pazneny

14. Meronuka, alrOPUTMEI

u

[IPOrpaMMBbl PACUY€TOB OCHOBHBIX
MapaMeTpoB CUCTEM

JJIEKTPOCHAOKEHHSI




14.1 Kparkue cenenust o0

OCHOBHBIX nporpammax
pacueroB apameTpoB
CHCTEM DIICKTPOCHAOKCHUS,
HUMCFOLINXCS B

pacniopsbkeHun kadeapol.
AnroputM ®  mporpamMma
OIIpeIeTICHUS pacyeTHBIX
JNEKTPUUYECKUX  HArpy3oK.
ANTOpUTM ©  TIporpaMma
BbIOOpa KOJINYECTBA
IEXOBBIX TPaHC(HOPMATOPOB
C y4eToM KOMIICHCALlUH
PEaKTHBHON MOII[HOCTH.
Omnpenenenue LIEHTpa
ANEKTPUICCKUX HATPY3OK.
Pacuer cedeHuii MPOBOAOB U
Kabeneil 1Mo  JOMyCTUMOMH
norepe HAMPSHKCHUSL.
TexXHUKO-9KOHOMHUYECKHUE
pacdeThl MpU BBIOOpE YHCIIA
M MOIIHOCTH  LEXOBBIX
TpaHcHOpPMAaTOPOB.
AHanu3 HECHHYCOMIATbHBIX
PSKUMOB  TNPH  HAIHYUH
BEeHTHJILHOW  Harpy3ku ¢
HCTIOJIb30BaHUEM
nporpamMmbel «GARMONY.

10

Brinonnenue
KOHTPOJILHOU
padoThI

KonrtponbHas
pabora

MK-3.1,
I1K-3.2,
IK-4.2

Wroro no pasneny

10

15. Odopmnenne KOHTPOIBHOMN

paboThI

15.1 Ilenap0 BBITOJTHCHHS
KOHTPOJIbHOU paboThI
SIBIISIETCS BBINOJIHEHHE
o0yJaromumMucs psana
NPOEKTHBIX paboT, TaKuX
Kak

- pacuéT BIEKTPUYECKHX
Harpy3ox,

- BBIOOD YHCIIa ¥ MOIIHOCTH
CHJIOBBIX TPaHC(HOPMATOPOB,
- KOMIIEHCALlUsl PEaKTUBHOMN
MOIITHOCTH,

- BBIOOD CXEMBI
SJIEKTPUIECKUX CeTeH,

- OmpeleleHue  IeHTpa
JNEKTPUYECKUX HATPY30K,

- BBINOJIHEHHE
TEXHUKO-IKOHOMUYECKUX
pacy€ToB M MpOYHUe 3a/1a4u.

Odopmienne
KOHTPOJIbHOU
paboTs

KonrponbHas
pabora

MK-3.2,
MK-3.3,
[1K-4.1,
[K-4.2

Wroro no pazneny

16. [ToaroroBka K 3a4eTy

16.1 3auérHoe 3aHATHE

ITonroroBka x
3a4€Ty.

3auér.

Wroro no pazneny

Uroro 3a cemectp

18

36

331

OK3aMCH

Hroro no JUCHUIIINHE

18

36

331

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3zauuu  NPEeAyCMOTPEHHBIX BUJOB Y4eOHOHl paboThl B  KauecTBe
o0pa3oBaTeNbHBIX  TEXHOJOTMH B  MmpenojaBaHuu  aucHuiuinebl  «lIpoexTupoBanue
JNEKTPOCHAOKEHUS» HMCHONB3YIOTCS TPAAMIMOHHAS M MOIYJIBHO - KOMIIETEHTHOCTHAs
TEXHOJIOTHH.

[lepenaya HEOOXOOUMBIX TEOPETUYECKHMX 3HAHUNW U (OPMUPOBAHHE OCHOBHBIX
npefcTaBieHuid 1o Kypcy  «IIpoeKkTupoBaHWE  3JEKTPOCHAOKEHHS»  MPOUCXOIAUT €
MCIIOJIb30BaHUEM MYJIbTUMEIUITHOTO 000py10BaHUSI.

Jlekuuy TPOXOASAT B TpamuuoHHOW ¢(opme, B ¢dopme IeKUUil-KOHCYIbTAlUH |
npoOiieMHbIX JeKuuid. Teopernueckuid marepualn Ha MPOOJEMHBIX JIEKLIUAX —SBISETCS
pe3yabTaTOM YCBOEHHS TMOJY4Y€HHOW WH(POpPMAIMU MOCPEICTBOM IMOCTAHOBKH IMPOOIEMHOIO
BOIIpOCa U TMOMCKa MyTel ero pemeHus. Ha nexknusx — KOHCYNbTaLUAX H3JI0KEHHE HOBOTO
MaTepuaja COMpPOBOXKIACTCS TTOCTAHOBKOM BOMPOCOB U JIMCKYCCHEH B MOWCKAaX OTBETOB HAa 3TH
BOIPOCHL.

[Tpu nmpoBeneHNH MPAKTHUECKUX 3aHATHAX MUCIOIB3YIOTCS paboTa B KOMaH/E U METOMIBI
IT.

CamocrosTenbHas paboTa CTUMYJIHPYET CTYJCHTOB B MPOLIECCE MOATOTOBKU JJOMAIITHUX
3aJaHul, TpU pElIeHUW 3aJad Ha mpakTudeckux [IpakTudeckue 3aHATHA O AUCLMILIMHE
IPOBOJISATCS B KOMITBIOTEPHBIX KJIaccaX, YTO MO3BOJISIET CTYACHTAM B MpOIEcCe MPAaKTUIECKUX
3aHATUN paboOTaTh C MPOrPAaMMHBIM O0ECIIEYEHUEM TUCIUILUIUHBI — IPOTPAMMHBIM KOMILIEKCOM
«[IpoekTupoBaHme IIEXOBOTO AEKTPOCHAOKEHHS» U MPOrPaMMOIl aHAIIM3a HECHHYCOUJATbHBIX
PEKHUMOB MPU HATTMYUU BeHTWIbHOU Harpy3ku «GARMON).

6 YueOHO-MeTOIMUYECKOE 00eceyeHHe CAMOCTOATEbHO PadoThI 00yYaroIMXCsl
[TpexncraBneno B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTAluu
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 00ecnedeHrue TUCIUITHUHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. 3Bacnasen b. U. TIpoexktrpoBanue 31eKTpOCHAONKEHHUS : yueOHOE TocoOue| st By30B |
/' b. W. 3acnasen, H. T. ITarmms, I'. 1. KopaniaoB ; MarHUTOropckuii roc. TEXHUUECKUH YH-T UM.
I'. 1. Hocoga. - Maruutoropck : MI'TY um. I'. . Hocosa, 2019. - 295 c. : un., Tabm., kapTorpam.,
cxeMsl. - bubnuorp.: c. 289-295. - ISBN 978-5-9967-1586-2. - TekcT : HENOCPEACTBEHHBIH.

0) lomotHuTeIBLHASI TUTEPaTypa:

1. TlpoexTHpoBaHUE >IEKTPUUECKOTO OCBelIeHus : yuebnoe nocodbue / b. U. 3acnaser,
A. U. XKnanos, I'. b. bensix u ap. ; MI'TY. - Maraurtoropck, 2017. - 1 35eKTpoOH. ONT. AUCK
(CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20809?idb=db0109. - Teker
AIIEKTPOHHBIN. - 1aTa obpamenus: 19.01.2026.

2. Omonea, I'. H. DnekrpocHaOxeHre MPOMBIIIICHHBIX TPEIIPUITANR W TOPOJIOB :
yuebHoe nocobue / I'"H. OnoneBa. — Mocksa : ®OPYM : UHOPA-M, 2022. — 416 c. —
(Breicuree obpazoBanme: bakamaspuar). - ISBN 978-5-8199-0769-6. - Tekct : 31eKTpOHHBIH. -
URL: https://znanium.ru/catalog/product/1839660 (mara oOpamenus: 19.01.2026). — Pexum
JIOCTYTIA: TIO TIOITHCKE.

3. Cubukun, 0. JI. Ilocobue kK KypcoBOMY MU IUINIOMHOMY IPOEKTHPOBAHUIO
IIEKTPOCHAOKEHUS ITPOMBIIUICHHBIX, CEIbCKOX03IHCTBEHHBIX M TOPOJCKUX OOBEKTOB : ydeOHOE
nocobue / F0.J]. Cubukun. — Mocksa : ®OPYM : UHOPA-M, 2021. — 383 ¢. — (Bricmiee
obpaszoBanue: bakamapmar). - ISBN 978-5-00091-740-4. - Tekct : smekrtponHnbii. - URL:
https://znanium.ru/catalog/product/1186715 (xara oopamenus: 19.01.2026). — Pexxum gocryma:
IO TIO/ITTHCKE.



https://host.megaprolib.net/MP0109/Download/ToView/20809?idb=db0109
https://znanium.ru/catalog/product/1839660
https://znanium.ru/catalog/product/1186715

4, Kypnan «BecTHuk HOVYpI'Y. Cepus «DHEpreTruKa - URL:
https://www.powervestniksusu.ru/index.php/PVS (aara oopamenus: 19.01.2026).

5. Kypnan  «DneKTpOTeXHHYECKHE  CHUCTEMbl W  Kommuiekce» -  URL:
http://esik.magtu.ru/ru/ (nata oopamenus: 19.01.2026).

6. Xypnan «BecTHuk MIBaHOBCKOTO roCyJapCTBEHHOT'O YHEPTETHUECKOTO YHHUBEPCHTETA
- URL.: http://vestnik.ispu.ru/ (mata oopamenus: 19.01.2026).

B) MeTonuyeckue ykazaHusi:

1. 3acnaseun, b. U. Ilocobue Mo AUIUIOMHOMY NPOEKTHPOBAHUIO I CTYJICHTOB
crenuanbHOCTH «nekTpocHatkenue» [Tekct]: mocodue / b. WM. 3acnasen, H. T. [NaTmun. —
Marnautoropck: 'OY BITO «MI'TY», 2010.-131 c.

2. 3acmaBen, b. M. COOpHHMK THNOBBIX 3aJaHUH K KypCOBOMY U JIHINIOMHOMY
npoektupoBanuio [Tekcr]: y4ue6. mocobue / b. U. 3acnasen, H. T. [Tatmud. — MarHuToropck:
'OV BITIO «MI'TVY», 2009. — 131 c.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

HaumenoBanue o
1o Ne orosopa Cpoxk neiicTBuUS JTULIEH3UU
¢ ifgsf;'gﬁazlom Ne 135 ot 17.09.2007 SeccpouHo
. ¢BOOOHO
72ip pacmpoctpansemoe [10 Oecepormo
LibreOffice cBoboAHO OeccpodHo
pacnipoctpansemoe [10
cBOOOAHO
FAR Manager pacnipocrpansiemoe [TO 06eccpoyHO
Linux Calculate cBoboAHO OeccpouHo
pacnipoctpansiemoe [10

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI
HasBanue xypca Ccruika

DnexTpoHHas 6a3a MepuoINYECKUX U3TaHUI
000 «MBUC»
Hammonansaas
MH(POPMAIMOHHO-aHAIUTHYECKAs! CUCTEMA —
Poccuiickuilt HHIEKC HAy9HOTO IUTUPOBAHUS
(PMHII)

https://eivis.ru/

https://elibrary.ru/project risc.asp

deepanbHOE TOCYIAPCTBEHHOE OFOIKETHOE
yupexaenue «DenepanbHblii HHCTUTYT http://www1.fips.ru/
MIPOMBIIIICHHON COOCTBEHHOCTH

Poccuiickas ['ocynapcTBenHas Oubnmorexa.

https://www.rsl.ru/ru/4readers/cataloques/
Karanoru

DnexTpoHHBIE pecypchl oubaroreku MI'TY um.

1. Hocosa https://host.megaprolib.net/MP0109/\Web



https://www.powervestniksusu.ru/index.php/PVS
http://esik.magtu.ru/ru/
http://vestnik.ispu.ru/
https://eivis.ru/
https://elibrary.ru/project_risc.asp
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MOTYJIs1)

MartepuanbHO-TeXHUYECKOe 00ecreueHre IUCIUIUTMHBI BKITIOYAET:

MynsTuMeaniHbIE CPEeICTBA XPAaHEHUS, TIepeauu U MPeCTaBIeHUs HHPOPMAIIHH.

Jlocka, MylIbTUMEUIHBIN IPOEKTOP, SKPaH.

[TepconanbHbie KoMITbIOTEPHI ¢ TakeTom MS Office, Beixonom B IHTEpHET 1 ¢ 10CTYIOM
B JICKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA

[Tpuxnagnoit MPOTrPaMMHBIN KOMILJIEKC «IIpoekTupoBanue LIEXOBOI0
anektpocHadxkenus» (NAG).

[IporpaMMHBIil KOMIUIEKC oOecredyrBaeT aBTOMAaTU3UPOBAHHOE PEIICHUE CIIEIYIOIINX
3aJa4 MPOEKTUPOBAHUS [IEXOBOT'O AIEKTPOCHAOKECHHUS:

- COCTaBJICHHE U PEIaKTUPOBAHUE BEJOMOCTH AJIEKTPOIPUEMHUKOB C MPEIOCTABICHUEM
HEOOXOAUMBIX CIIPABOYHBIX JAHHBIX;

- OINpeAeNICHUE PACUETHBIX JJEKTPUUECKUX HATPY30K JUISl PA3IIUYHBIX YPOBHEH CXEMBI
AIEKTPOCHAOKEHNS,

- ONpeJesieHHe Yucia M MOIIHOCTH IEXOBBIX MOHHU3UTENBHBIX TpaHC(hOPMaTOpPOB
10(6)/0,4 kB ¢ yueToM KOMIICHCAIIUH PEAKTUBHOW MOIIHOCTH;

- ompeaeneHue TpeOyeMoil MOIIHOCTH KOHJIEHCATOPHBIX YCTAaHOBOK HaNpPsKEHUEM
10(6); xB;

- TEXHUKO-9KOHOMHYECKOE CpaBHEHHE BAPHAHTOB YKCIIA U MOILIHOCTU MOHU3UTEIbHBIX
TpaHchopmMaTopoB;

- OTIpe/ieNICHUE LEHTPA IEKTPHUUECKUX HarPy30K;

- BBIOOp U MpOBEpKa CEYEHUN MPOBOJHUKOB MUTAIOLIUX U PACIPEACTUTENbHBIX CeTel
BHYTPHUIIEXOBOTO 3JIEKTPOCHAOKEHUSI.

OnuceiBaeMblil MpOrpaMMHBIA KOMILJIEKC ITO3BOJISIET PELIaTh €llle Psijl 3a/1a4, CBSI3aHHbIX
co cnenu(UKON MPOEKTUPOBAHUS LIEXOBOM 3JEKTPUUECKON ceTH (ompeaereHHe MpPOEKTHBIX
3HauUEHUH HEKOTOPBIX KaUeCTBEHHBIX IMOKa3aTeseH AIeKTpOCHA0XKEHUS U JIp. ).

ITporpammuslii mpoykt «GARMONNY.

ITporpamma « GARMON)Y» mo3BoJsieT Mpou3BecTH aHaIu3 KOAIPQPUIIUSHTa HCKAKESHUS
CUHYCOMIATbHOCTH KPUBOW HAMpPsDKEHHUs, CHEKTpa TapMOHUK HAMpsOKEHHS B TaONWYHOM U
rpaguyeckoM  BHUJAX TOPH  HAIAYUKW  CPeAM  DJIEKTPONPUEMHUKOB  YIPAaBIISEMBIX
npeoOpa3oBaresieit u 6aTapeil CTaTHYECKUX KOHIEHCATOPOB.



MNPUJIOKEHHE 1
(oGs3aTenbHOR)

YueOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSITE/IbHOM padoThl CTYJ1€HTOB

[lo mucummumue  «lIpoekTHpoBaHWE  3IEKTPOCHAOKEHHS»  MPEAYCMATPUBACTCS
BBINOJIHEHHE 00yUYarOIIUMUC KOHTPOJIBHOU PabOTHI.

Kaxnaplii oOydwarommiics MOTy4daeT WHAWBHIYadbHOE 3aJaHHWE JUJIS  BBIOJHEHUS
KOHTPOJIbHON paboTBhl.

Llenbi0 BBIMOIHEHUS! KOHTPOJIBHOM paboThI SBIISETCS BBITOJHEHHE 00yJaOMIUMUCS psaa
IPOEKTHBIX PadOT, TAKUX KaK

1. Pacuér 3JeKTpUYECKUX HArpy30K.

Bb100p uncia 1 MOIHOCTH CUIIOBBIX TPAHC(OPMATOPOB.
KomnieHcarust peakTHBHOM MOIIIHOCTH.

Bb100p cxembl 37IeKTpUYECKHUX CeTeH.

Omnpenenenre HUEHTPa AIEKTPUUECKUX HArpy30K.

BrinosiHeHNE TEXHUKO-KOHOMUYECKHUX PACYETOB U IIPOYME 3a1a4H.

B kadectBe O0OBEKTa BBINOJHEHHS KOHTPOJIBHOM pabOThl IO  JAUCLHUILIMHE
«[IpoexktupoBaHue 3JIEKTPOCHAOXKEHHUs» €  y4€TOM  HHAMBHUIYAIbHBIX  OCOOEHHOCTEH
00yuaromerocsi MokeT ObITh BBIOPAHO:

- IOJIpa3/ieIeHue IPOMBILIUIEHHOTO IPEANPUATHS, B KOTOPOM paboTaeT oOyyaromuiics,

- HAaCeJICHHBII MMYHKT WJIM MUKPOpPaiioH, B KOTOPOM MPOKHUBAET 00yUarouiics,

- TUTIOBOM OOBEKT, 3aJaHHbII FeHIIJIAHOM, BEJIOMOCTBIO AJIEKTPOIPUEMHHKOB.

[Ipy BBINOJHEHWH KOHTPOJIBHOM pabOThl OOydYaroImuecss OCBaWBAIOT paboTy C
IIPOrPaMMHBIM  KOMIUIEKCOM «IIpoexkTpoBaHHe  IEXOBOI'O  3JIEKTPOCHAOKEHUSN,
paspabotanubsiM Ha kKadeape D111, koTopslil oOecriedrnBaeT aBTOMaTU3UPOBAHHOE PEIIEHUE Psia
3aa4 TNPOEKTUPOBAHUS HIEKTPOCHAOKEHHUS, TaKMX KaK COCTaBI€HHWE U pelaKTUpOBaHHE
BEJJOMOCTH D3JIEKTPOIIPUEMHHUKOB C TMPEJOCTABICHUEM HEOOXOIAMMBIX CIIPABOYHBIX JIAHHBIX;
ONpEICIICHUE PpACUYETHBIX DJJIEKTPUUYECKUX HArpy3oK JUISl pa3In4HbIX YPOBHEH CXEMBbI
AIIEKTPOCHAOKEHUS;  ONpENEeNeHHEe 4YHMcia M MOIIMHOCTH  IEXOBBIX  MOHM3UTEIBHBIX
TpancpopmaropoB 10(6)/0,4 kB ¢ yueToM KOMIEHCALUU PEaKTUBHON MOIIHOCTH; ONpeeIeHe
TpeOyeMoll MOIIHOCTH KOHJIEHCAaTOPHBIX YCTaHOBOK HampsbkeHueMm 10(6); kB u HexoTopbIx
JIpYTUX.

KonTponbHast paboTa BBIIOIHAETCS 00Yy4alOIIUMCS CaMOCTOSATENBHO MO PYKOBOJICTBOM
npenojaBarens. [Ipu BeIMOTHEHUH KOHTPOJIBHON paboThl 00yYaroLMiics TOHKEH MoKa3aTh CBOE
yMeHHE paboTaTh C HOPMATHUBHBIMU MaTepUalaMU MO MPOEKTUPOBAHUIO SJIEKTPOCHAOKEHMS,
JPYTUMH JTUTEpaTYpPHBIMA UCTOYHUKAMHU, UMEIOLIMMCS IPOrPaMMHBIM 00eCrieueHHEM, a TaKKe
BO3MOXKHOCTh CUCTEMATHU3HPOBATh M aHATM3UPOBATh (PAKTUUECKUM MaTepHall U CaMOCTOSITEIbHO
TBOPUYECKU €TI0 OCMBICIINBATb.

ook wn



®opMbl 3a1aHUS] HA THIAUBUAYAJTbHYI0 KOHTPOJIbHYI0 padoTy:

a)
Mexanugeckuii wex Nel
155000
e BV 21 191 21 51 T Talb
ooz S ) (8] 18 17 17 17 B
(T V6 raaome ornoreme 10
5 118 TokaPHoB OTABNGHHE Ny
e,
§ 5 g 1] I{‘%j 9| |a| [a| [18| |11]| 12| |12 liu'ua a
R : g e e et et
-{)ZE:LE 5 [2 ] S = L %ﬂn
& b .
O L2 ] 1 r)i i ”r-"i 5
O [z o fhi) ] |15 || |®)e
L N (PN Ay EI
% ‘;I;I:::__I;I:;:L_hljili"{ 1".} 19 PPpo3ePHOe OTABMEHHE Il,ir II.EE
\I’I n
BenoMocTh 311eKTpOnprueMHUKOB
O06bexT: Mexannueckuii nex Nel
HanmenoBanne Kon U Hom P HOM, XBT 1B,
kB %
1 TsKenplil TOKapHBIN CTAaHOK 3 0.38 137.00 60
2 TspKenbIil TOKApHBIA CTAHOK 3 0.38 117.00 60
3 CaapouHsblil TpaHchopMmaTop 3 0.38 50.00 25
4 TeruioBas 3aBeca 3 0.38 19.00 100
5 [TpuBoT BOPOT 3 0.38 3.00 15
6 TokapHBbIi cTaHOK 3 0.38 111.00 60
7 TokapHbIil cTaHOK 3 0.38 115.00 60
8 TokapHBIil cTaHOK 2 0.38 93.00 60
9 TokapHBIil CTaHOK 2 0.38 58.00 60
10 TokapHBbIi cTaHOK 2 0.38 39.00 60
11 TokapHBbIi cTaHOK 1 0.38 36.00 60
12 TokapHBIil cTaHOK 2 0.38 23.00 60
13 TokapHBbIi cTaHOK 1 0.38 67.00 60
14 Dpe3epHBbIii CTAaHOK 1 0.38 77.00 60
15 3y001010€KHBII CTAHOK 2 0.38 26.00 60
16 BuHTOpE3HBIN CTaHOK 2 0.38 35.00 60
17 Kpan 100/20:Tn.mogpem 2 0.38 80.00 40
Kpan 100/20:Bcri.nogpem 2 0.38 30.00 40
Kpan 100/20: moct 4 0.38 22.00 40
Kpan 100/20: Tenexka 2 0.38 16.00 40
18 Kpan 20/7.5: rn.nmogbem 2 0.38 30.00 40
Kpan 20/7.5:Bcn.nogbem 2 0.38 22.00 40
Kpan 20/7.5: moct 4 0.38 7.50 40




Kpan 20/7.5:Tenexka 2 0.38 5.00 40
19 Kpan 50/12.5:rn.noapem 2 0.38 75.00 40
Kpan 50/12.5:Bcn.nogbem 2 0.38 37.00 40
Kpan 50/12.5: mocT 4 0.38 22.00 40
Kpan 50/12.5: Tenexka 2 0.38 7.50 40
20 CraronapHblie Komrnpeccopsl AJl 4 6.00 250.00 100
21 MacnocTranmus 1 0.38 29.00 100
22 AJIMUHHCTPAaTUBHO-OBITOBBIE 1 0.38 29.00 100
MTOMEIIECHUS
23 DnerpoMexmacTepcKas 1 0.38 37.00 100
24 BenTtycraHoBkH 4 0.38 19.00 100
Bcero no Begomoctu:

B xoHTpOBbHOI paboTe AOIKHBI ObITH TPOPAOOTaHBI M U3JI0’KEHBI B MOSICHUTEIBHOM
3aIucKe K paboTe HIDKEIIEPEUHCIEHHBIE BOIPOCH! M PA3/IEIIbL.

1. CocraBieHue BeIOMOCTH JIEKTPOIIPUEMHUKOB C YUETOM OCBETUTEIBHOM HAarpy3KH.

2. OmnpeneneHne pacYeTHBIX dJIEKTPUIECKUX HATPY30K.

3. Ompenenenne uymucaa ¥ MOIMHOCTH IIEXOBBIX TPaHC(OPMATOPOB C  Y4ETOM
KOMIICHCAIIMM PEaKTUBHOW MOILITHOCTH.

4. BpiOop Oarapeil CcTaTMUECKUX KOHJEHCATOPOB JMJii KOMIIEHCALUU pPEaKTUBHOMN
MOIITHOCTH.

5. Bribop uucna u MOIMHOCTH TpaHC(HOPMATOPOB IIEXOBBIX II/CTAHIIHMIA IO Pe3yiIbTaTamMm
T20.

6. Bribop cxem snexTpocHadxeHus Boimre u 10 1000 B.

7. BenoMocTh 3JIEKTPONPUEMHHUKOB C YUE€TOM BBIOPAHHOM CXEeMbI 3JIEKTPOCHA0XKEHUS,
Yrciia ¥ MOITHOCTH LEXOBBIX TPaHC(HOPMATOPOB.

8. Pacuer 37eKTpUYECKUX HArpy30K IO y3J1aM BEIOPAHHOM CXEMBbI AIEKTPOCHAOKEHHUS.

9. OmpeneneHne NEHTPOB AIEKTPHUECKUX HATPY30K.

10. BriGop u mpoBepka ceueHuil NPOBOJHUKOB MUTAIOIINX U PACTIPEACIUTENbHBIX JTUHUH.

11. Omnpenenenue pacueTHBIX Harpy30K Ha KPaHOBBIE TPOJLIEH.

12. BeiOop u nmpoBepka KpaHOBBIX TPOJUIEH.

13. Be100p HU3KOBOJIBTHBIX KOMIUIEKTHBIX YCTPOMCTB.

0)

1. 3apmanHue Ha KOHTPOJBHYIO paboOTy

2. CocraBuTh IaHa MuKpopaiioHa Nel33  OpKOHUKHI3EBCKOTO paiioHa T.
MarnuToropcka ¢ ykazaHueM >KWIbIX U OOIIECTBEHHBIX 31aHUH.

3. XapakTepucTuka MoTpeOuTenel MEKTPOIHEPT U MUKpopaiiona Nel33.

4. OrmpeneneHne pacueTHBIX DSJIEKTPUUYECKUX HArpy30K OKHIBIX M OOIIECTBEHHBIX
COOPYKEHHMI MUKpPOpPaWOHa.

5. OmnpezneneHre CyMMapHBIX dJEKTPUIECKUX HATPY30K.

6. OmnpezneneHre YnciIa ¥ MOIIHOCTH TOHIDKAIONIMX CHIIOBBIX TpaHC(HOPMATOPOB IS
NUTAHUS HArpy30K JKUJIBIX U OOIIIECTBEHHBIX COOPYKEHUI MUKpOpaiioHa.

7. Bpibop cxemsl anexTpocHadxkenus 10 kB TII mukpopaiiona.

8. OmnpezneneHue HEHTPOB AeKTpuUeckux Harpy3ok TII mukpopaiiona.

9. Onmnpenenenue mecronoyioxeHus: TI1 Mmukpopaiiona.

10. BriOop u npoBepka ceueHui MPOBOJHUKOB MUTAIOIINX U PACTIPEACIUTEILHBIX JTUHUH.

11. Bei6op KOHCTPYKTHBHOTO UcTOIHeHHsI ropoackux TIT mukpopaiiona Nel33.

KoHTpoJibHbIE BOMPOCHI JIs1 CAMOOTYETA 10 pa3esaM AUCHUNINHBI.
Pa3zgen 1. BBeaenue.




1. Kakas rpynna npoeKTUPOBILIUKOB 3aHUMAETCS MPOEKTUPOBAHUEM MOJIBOJA TUTAHUS K
MEJIKUM CHJIOBBIM JJIEKTPONPUEMHHUKAM, PpACHOJOKEHHBIM B aJMHUHHCTPATUBHO-OBITOBBIX
MOMEILICHUAX U 3/1aHUSX.

. KT0 npuHnMaer pemienue o cTaguiiHOCTH IPOEKTUPOBAHUA?

. KakoBo Ha3HaueHNE TEXHUKO-YKOHOMHYECKOTO 00OCHOBAHUS?

. Kakue ueptexu roToBsITCS Ha ATare TeXHUKO-3KOHOMHYECKOTO 000CHOBaHUS?
. HazoBuTe cTaguu npoeKTUPOBaHUS.

. s kakux 0ObEKTOB UCIOIB3YETCs IBYCTaIUMHOE MPOCKTUPOBAHUE?

. B uem oTiinune 0gAHOCTaIMUHOTO OT ABYCTAIUHHOTO TPOCKTUPOBAHHUS?

8. HazoBuTe TOJOBHYIO OpraHu3alyi0 IO M[POESKTHUPOBAHUIO AJIEKTPOCHAOKEHHUS
MIPOMBIIUIEHHBIX PEATPUSITUH.

~NOoO Ok, WN

Paznen 2. VYuér yciaoBuil oOKpykawmeil cpeabl INpPH NPOEKTHPOBAHHUM
3JIEKTPOCHAOKEHMSI.

1. Kak yka3blBaeTcsi KJIMMATUYECKOE HCIOJHEHHWE B  IACHOPTHBIX  JTAHHBIX
3EeKTPooOOpynOBaHUs?

2. UTo moHMMAETCs 10| OTHOCHTEILHOW BIAXKHOCTHIO?

3. Kak  ykaspiBaercs B MACHOPTHBIX  JaHHBIX  BO3MOXKHOE  pa3MeIlleHUE
AIEKTPOOOOPYI0BAHMS?

4. TIpoKkOMMEHTUPYHTE YCIOBHOE O0O3HAUYE€HHWE CBOWMCTB 3alIUTHBIX  000JOYEK
ANEKTPOOOOPYIOBAHHUS.

5. Uto noHrMaeTcs moJ| B3phIBOOIACHON CMEChIO?

Pazgen 3. TexHHMKO-3KOHOMHMYeCKHe  pacyeTbl NPH  NPOEKTHPOBAHMH
3JIEKTPOCHAOKEH M.

1. KakoBa 1enb  TEXHMKO-DKOHOMHUYECKMX  pacdy€ToB  MpPH  MPOEKTHPOBAHUU
IIEKTPOCHAOKCHHS?

2. Yto mpuHHUMAaeTcs B Ka4yeCTBE KPUTEPHUS MPHU BBINOJHEHUHM TEXHUKO-PKOHOMUYECKHUX
pacy€ToB?

3. Kak onpezaenstoTcst moTepy MOITHOCTH B IMHUAX 3JIeKTporepenayd?

4. Uto noHMMaeTcs o] BpeMEHEM MaKCHMaJIbHBIM MTOTEPh?

5. HazoBute MeTozab! onpesieneHust oTepb 3JIEKTPOIHEPTHH B JIMHUAX AIEKTpoIepeaay.

Pa3nes 4. AHaIM3 B3aNMOCBsI3eil MeKAy MOTPeOUTe I IMH JIEKTPHYECKON YJHEPTUH 1
JHEProCUCTEMOIA.

1. Yto noHumaercs moJ HOMMUHAIBHOM MOIIIHOCTBIO 3JIEKTPOABUTaTENs?

2. Kakue >1eKTponpueMHUKH OTHOCATCSI K 0c000i rpyrme?

3. Kak orpaxkaercs Ha TOCTPOGHHMHM CXEMBl  JJIEKTPOCHAOKEHHs ~ Haluuue
AIIEKTPONPUEMHUKOB OCOOOM TpyTIIbI?

4. Ha xakoll TepuOJ] BpEMEHHU JIONYCKAeTCs TMepephlB B  DIEKTPOCHAOKEHUHU
anekTponpuéMHukoB |l kareropun?

5. Uem XapaKTepu3yeTcs MTOBTOPHO-KPaTKOBPEMEHHBIN pexUM paboThI
ANEKTPONPUEMHHKA?

6. Kakasg mocTostHHasi BpeMEHH HCIOJIb3YETCsl TPU OIpPEeIEHUH PacyeTHON Harpys3ku
JUIs1 BBIOOpa MOIITHOCTH TpaHc(opmaTopa?

7. Yto moHMMaeTcs 0/ paCUeTHOH JEKTPUUECKOil Harpy3Kon?

8. Kak onpenenuth 3 PEeKTUBHOE YUCIIO ANEKTPONPUEMHUKOB?

Pa3zgen S. Bb10op HCTOYHMKOB MUTAHUS M UX MECTOIOJIOKEHHS.

1. Yto noKHO SIBASTHCS OCHOBHBIM HCTOYHUKOM MUTAHUS IJIs1 TPEATIPUSTUS?

2. Yto MOXkeT ObITh UCIIOJIB30BAThCS B KAUECTBE MYHKTA MPUEMa IEKTPOIHEPTHH?
3. Kak onpenensercs: Bo3moxxkHoe mectononoxenue [TIIT?



4. Kakue ycnoBus HakIaJbIBAalOTCS HAa HMCIOJHEHUM pPACIpEAEIUTENbHBIX YCTPONCTB
HaJINYue Ha MPEANPUATHN HCTOYHHUKOB 3arpsi3HEHUs?
5. Uto noHuMaeTcs noJ, MUHUMAJIbHBIM 3alllUTHBIM UHTEPBAJIOM?

Paznen 6. IlpoekTmpoBaHme cXeM  BHeIIHEr0 W  BHYTPH3aBOACKOIO
3JIEKTPOCHAOKEH M.

1. B kakux ciaydasx peKOMEHyeTcs IPUMEHEHHE TOKOIIPOBOIOB?

2. B xakux cimyyasix BO3MOXHO BBITIOJTHEHHE MaruCTpaibHBIX cXeM Kabensamu?

3. B kakux ciydasx cieayeT BBIOJIHATh TEXHMKO-dKOHOMHYECKOEe OO0OCHOBAHHE
HaIPSKEHUS MUTAIOIINX JIMHUI?

4. Kakoe HanpshKeHHE cleAyeT NPUHUMATh JJI BHYTPU3ABOJCKUX PacHpeleIUTEIbHbIX
ceren?

5. Kak MOXHO BBITIOJIHUTH TUTAHUE ODIICKTPOIPUEMHUKOB 6 KB mpu HampsbkeHuun
3aBoackoi cetd 10 xB?

6. B uem npeumyIecTBa MoACTAHIHIA TITyOOKOTO BBOIA?

7. B kakux cimyyasx cieayeT pe3epBUPOBATh MUTAIONIYIO KaOeIbHYIO JTHHHUIO?

8. Kak onieHnBaeTcs He0OX0AUMas CTENIEHb PE3EPBUPOBAHUS?

Paspnen 7. I[IpoekTupoBaHue BHYTPHLIEXOBBIX ceTel

1. B ueMm npeumyIiecTBa BHYTPULIEXOBBIX CETEHl, BBINOJIHEHHBIX HIMHONPOBOAAMU?

2. YeM OTIIMYAIOTCS pacHpeeTUTeNIbHbIC ITMHOIIPOBO/IBI OT MaruCTPaIbHbIX ?

3. B kakux cinyyasx pekomenayercs ucnoinszoats LLCY, IICY?

4. CKOJBKO 3JI€KTPOIPUEMHHUKOB CJIEAYET MOAKIIYATh K CUJIOBBIM paclpeaenTeIbHbIM
MyHKTaM?

5. [loueMy 3JIEKTPOTEXHUYECKHE MOMEIICHUSI CTPEMSTCS MaKCHMalbHO NMPUOIU3UTH K
LIEHTPaM Harpy3ok?

6. st gyero moOMBarOTCS MAaKCUMAIIbHO BO3MOYKHOTO YKPYITHEHUS AJIEKTPOTEXHUIECKUX
MIOMEILEHUI?

7. Kax BBIMONHSIOTCS 3JEKTPOTEXHUUYECKHE TTIOMELIEHHS B MBUIbHBIX LieXax?

8. Uro crnenyet npenycMaTpUBaTh AJIs COKpaIeHHst 00beMa CTPOUTENbHBIX PadoOT B X0J1€
MOHTaXa EKTPoo0OPyI0BaHNsA?

Paszgea 8. LlexoBble TpaHCPOpMATOPHBIE MOACTAHIMH.

1. B ueMm npeumyIiecTBa KOMIUIEKTHBIX TPAaHC(OPMATOPHBIX MMOICTAHIIUN?

2. B xakux ciy4asx BO3MOKHO PUMEHEHHE OTHOTPaHC(HOPMATOPHBIX MOICTAHITNI?

3. B yem npeumyiecTa TpexTpaHc(hopMaTOPHBIX MOACTAHIUI?

4. TTouemy aJs IIEXOBBIX TPAHCPOPMATOPOB PEKOMEHAYETCS COeTMHEHNE 00OMOTOK J1/Y?

Paszpnen 9. [Turanue noaAbEMHO-TPAHCOPTHBIX yecTaHOBOK (IITY).

1. Kak BBIOMpAIOTCS U IPOBEPSIOTCS KPAHOBBIE TPOJLICH?

2. CKOJIBKO PEMOHTHBIX 30H IPEIyCMaTPUBAIOT INPH PACHOJIOXKEHHH B IPOJIETE TPEX
KpaHOB?

3. Kak onpesensercst pacueTHast Harpy3Kka Juisi BEIOOpa TpoJuiei?

4. Yro mpuMeHseTcs B KadyecTBE MaTepuaia Tpoiei?

Paznen 10. HuskoBosibTHbIe KoMILIeKTHble yctaHoBkM (HKY). 3ammrTHble u
KOMMYTAI[MOHHbIE AaNNapaTbl B CeTSAIX HHU3KOI0 HamnpsikeHusi. BpiOop u 3ammra
NPOBOJHUKOB.

1. B kakux ciaydasx JOMyCKaeTcsl He YCTaHABIMBATh anmapar 3amuThl Ha BBoje B HKY?

2. Kakue anmapatsl 3amuThl ycranasiupatorces B HKY?

Pazgnen 11. Pacyérbl KOpPOTKHX  3aMbIKAaHHi NPH  NPOEKTHPOBAHHH
3JIEKTPOCHAOKEHM 1.



1. KakoBa 1enp onpenenaeHust TOKOB KOPOTKUX 3aMbIKaHHUM?
2. Kak BpIOMpaIOTCs pacyeTHbIE YCIOBUS P ONPEIEIEHUU TOKOB KOPOTKUX 3aMbIKaHU?

3. B uem ocobOeHHOCTH oOmpeAeNieHUs] TOKOB KOPOTKUX 3aMBIKAHUN B JJIEKTPHUYCCKHX
cetsax no 1000 B.

Paszgen 12. [IpoekTupoBaHue 3JIEKTPHUYECKOT0 OCBEIIEHMSI.

1. KakoBo Ha3HaUeHUE OCBEIICHUS 0€30IMaCHOCTH ?

2. JIns1 4ero BBIMOJHACTCS IBAKyaIllMOHHOE OCBEIICHUE?

3. IIpu kakuxX YCIOBHSX MOXHO HCIIOJIb30BATh JIIOMHHECIICHTHBIC JIAMIIBI B KaueCTBE
HCTOYHUKOB CBETA OCBEIIEHNs 0€30IaCHOCTH?

4. Kak MOXHO pacmojaraTth CBETHJIIBHUKH B IPOU3BOJCTBEHHBIX IOMEHICHUS C
(dhepMEeHHBIM TIEPEKPBITUEM?

5. CKOJIBKO OCBETUTEIIBHBIX MOCTHKOB MOXHO pACIOJIOKHUTh B IPOU3BOJICTBEHHBIX
MOMEILCHUSAX UPUHOHN 20 M?

6. Kakue MCTOYHHMKY CBETa PEKOMEHIYIOTCS JIJISl BHYTPEHHETO OCBEIICHHUS?

7. Kakue UCTOYHHMKH CBETa PEKOMEHIYIOTCS JIJIsl HAPY>KHOTO OCBELICHUS?

Pa3znen 13. Komnencanusi peakTMBHON MOIIIHOCTH.

1. Yto MOkeT OBITh UCIIOJIB30BAHO B KAYECTBE UCTOUHUKOB PEAKTUBHON MOIIIHOCTHU?

2. Kakue orpaHnueHus: HaKJIaJAbIBAIOTCA HA UICTOYHUKH PEAKTUBHONW MOIIHOCTH HATUYUE
Ha IPEANPUITUHA HETMHEUHBIX HArPy30K?

Paznen 14. Metoanka, aJirOpuTMbI M MIPOrPaMMBbI PACYeTOB OCHOBHBIX IapaMeTPoOB
CHCTEM JIeKTPOCHAOKEHUS

1. Jnst gero omnpeaensieTcs NEHTP Harpy30K?

2. Kak crnenyer BoIOMpaTh CeYeHHsI MUTAIONIUX JTUHHA?

3. TTo xakuM KpUTEPHSIM BBIOMPAIOTCS YHCIIO M MOIITHOCTH TpaHchopmaTopoB 10(6) kB?

4. Kakue  TpaHchopMaTophl  yCTaHAaBIUBAIOTCA B IIEXOBBIX  KOMIUIEKTHBIX
TpaHCQOPMATOPHBIX MOACTAHIUAX?



MNMPUJIOKEHUE 2
(o0s3aTeNbHOR)

OueHovHbIe cpeaCcTBA /1Jis1 MPOBeAeHHUs IPOMEKYTOUYHOI aTTeCTALNHU
a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OIEHOYHbIE CPEJACTBA ISl MPOBEACHUS NMPOMEKYTOUHON aTTeCTAlNM:

Kon
WHIUKAaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

OneHouyHble CpeaCcTBa

IIK-3: Cnoco6eH NpUHUMATDH y4acTHe B IPOEKTHPOBAHUHN 00bEKTOB NPO(ecCHOHATLHOM 1eATeJILHOCTH B COOTBETCTBUH € TEXHMYECKUM
3ajlaHMeM ¥ HOPMATHBHO-TEXHHYECKOI TOKyMeHTauuel, co0110/1as pa3jinuHble TEXHHYECKHE, JHEPro3(ppeKTUBHBIE H IKOJTOTHYECKHE
TpeOOBaHMsI U TPOBOAMTH 000CHOBAHUE MPOEKTHLIX PellIeHUil, a TaKKe 0(POPMJIAATH TEXHUYECKYI0 TOKYMEHTAIUIO HA PA3JIMYHBIX CTAIUAX

pa3padoTKH MPOEKTA

I1K-3.1

Pa3zpabarbeiBaer u
ohopMIIIET KOMIUJIEKTHI
MPOEKTHOM U paboueii
JOKYMEHTAITUU TIPOCTBIX
y3JI0B CUCTEMBI
AIEKTPOCHAOKEHUS
00BEKTOB KaMHUTAIBLHOTO
CTPOMTENBCTBA

ITepeyennb BOPOCOB I NPOMEKYTOYHOM aTTECTALMM:

1. Kakas rpynna npoeKTHpOBIIUMKOB 3aHUMAETCS MPOEKTUPOBAHUEM I10/1BOJA MUTAHUS K MEJIKUM CHJIOBBIM
HJIEKTPOIIPUEMHHUKAM B a]MUHUCTPATUBHO-OBITOBBIX TOMEILICHUSIX ?

2. Yto moHMMAeETCs TI0J] MHKESHEPHBIM ITPOEKTOM?

KTo npuHHMaeT peieHue o ToM, BO CKOJIBKO CTaAUN Oy/IeT BBIIOIHATHCSA IPOEKTUPOBAaHUE?

Bo ckoinbko cTaanii BeIIOTHSETCS TpoekTHpoBanue? Ha3oBure nx.

Kto popmynupyer TexHuueckue ycioBus Ha MPUCOETUHEHNE K SHEprocucteme?

Uro yka3pIBaeTCs B TEXHUUECKUX YCIOBUAX Ha MPUCOETUHEHUE K IHEProcucTeme?

B uem oTnMune 0qHOCTaqUIHOTO TPOEKTUPOBAHMS OT IBYCTaIUHHOIO?

Uro takoe noactanuus riayookoro BBoja? Ilpuseaure npumeps! I1I'B, pacrnonoxeHHbIX HAa TEppPUTOPUN
MMK.

9. Kak Bpl moHuMaeTe CTyNMEHYATHI MPHWHIMIT TIOCTPOSHUS CXEM paclpeiesieHus dIeKTpodHeprun? Bo
CKOJIKO CTYIEHEH PEeKOMEHAYETCs BBINOJHATH 3aBOJICKYIO pacHpeleNuTeNbHyl? B Kakux ciaydasx mnpy
MMPOCKTUPOBAHUMU 3aBOJCKOM pPACIpPEIEIUTENIbHON CETH PEKOMEHIYETCsl MCIOJb30BaTh MAarucCTpalbHbIC
JIMHWY, BBINOJHEHHBIE KaOensimMu? MOXXHO JIM TPUMEHSTh MAarucTpalbHble JMHUU IS THUTaHUS]
PIIEKTponpreMHUKOB | kateropun?

10. Cxonbko TpaHchopMaToOpoB ¢ BhICHIMM HampsbkeHueM 10 10 kB pekomenayercss moaxmoyaTh K OJHOM
MarucTpain?

11. B xakux ciyyasx I1eaecooOpa3HO NMPUMEHEHHE pauaIbHBIX JIMHUHM B 3aBOJCKON paclpelenuTeNbHOMI
cetn?

3.
4.
S.
6.
7.
8.

12. Cnenyer 7M  mpeaycMaTpuBaTh  YCTAHOBKY  OTKJIIOYAIOIIErO  amnmapara  Mepesl  IeXOBBIM




Kon
WHJUKATOpa

WNHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE Cpe€acTBa

TpaHchopmaropom?

13. B kakux ciy4asx TpeOyeTcs ycTaHOBKa OTKJIIOYAIOILETo anmnapara nepes HeXoBsIM TpaHchopmaTopom?
14. B xakux ciaydasx TpeOyeTcsi IpOBeJeHUE TEXHUKO-DPKOHOMHUYECKUX PAacueTOB MPU BHIOOPE HOMUHAIBHBIX|
HaNpsHKEHUN MUTAKOIUX TPEAIPUATHE JTUHUI?

15. Kakue HanpskeHus: peKOMEHAYI0TCA JUIs 3aBOJICKOM paclpeleIuTeIbHON ceTu?

16. Yro Bausier Ha BbIOOp HANPSKEHMs Ui MUTAHUSI CHWIIOBBIX U OCBETHTENBHBIX 3JIEKTPONPHUEMHUKOB B
L[EXOBbIX CETAX?

17. B 4em mnpeumymiecTBa MaruCTPalIbHBIX CXEM BHYTPHIIEXOBOTO paclpeleeHusl 3IIEKTPOIHEPTHUH,
BBIINOJIHEHHBIX KOMIUIEKTHBIMU IIMHOIIPOBOIaMH?

18. B xakux cirydasix OTBETBJICHUS OT KOMILJICKTHBIX ITMHOMPOBOJIOB MOTYT BBIMIOIHATHCS 0€3 MPUMEHEHHS
ABTOMAaTHUYECKUX BBIKJIOYATEIen?

19. B ueMm otnuume CHIIOBOTO pachpenenurensHoro mkada ot IIICY?

20. CKOJIBKO 3JIEKTPONPUEMHUKOB PEKOMEHTyeTCsI TOAKIII0YaTh K CHIIOBOMY paclipe/leuTeIbHOMY Kady?
21. B xakux cirydasix pekoMeHayercs B 1iexax ucrnoin3oBanue LLICY, TICY?

22. Ilpn UCHONB30BAHUU MAruCTPAIBbHBIX CXEM B I€XOBOW CETH KaK PEKOMEHIYeTCsl MNOJKIIYaTh
OCBETUTEIILHBIE CETH U TPOJIICHHBIE JTMHUN?

23. UeM XapakTepu3ylOTCs paJuajbHble CXEMbl BHYTPHUIIEXOBOI'O 3JIEKTPOCHAOXKEHUS M B UYEM HX
npeumyIiecTsa?

24. B kakux ciydasXx PEKOMEH/AYeTCs HCIIOJIb30BaHUE LEXOBBIX JBYXTPAaHC(OPMATOPHBIX IOACTaHIUN
6(10)/0,4 xB?

25. B uem npeumymiecTBa TpexTpaHcpopmaTtopHbix nojactanuuit 6(10)/0,4 kB?

26. UeM MOXKHO PYKOBOJICTBOBAThCSI ITPH BEIOOpE €MMHIYHONW MOITHOCTH [IEXOBOTO TpaHChopmaropa?

27. BrimyckaroTces I B HAacTosIee BpeMsl MOHU3UTENbHbIe TpaHchopmaropsl 6(10)/0,4 kB ¢ 3anonHeHunem
HETOPIOYEH KUIKOCTHIO WIIM OHH CHSTHI C TPOU3BOJICTBA?

28. Kak pexomenayercs pacnonarath 1nexonslie TII B riexax HeOOIbIION MUPUHBI?

29. Tlo xakuM TpaBUIIaM OMPEIEISETCS EHTP dIEKTPUIECKUX HATPY30K?

30. I'me pekomeHnyercst pacnojaraTb BHYTPHUIIEXOBbIE TpaHC(HOPMATOPHbIE MMOICTAHIINN?

31. B ropsumx, MBUTBHBIX, B I[€XaX C arpeCCHBHOM XMMHYECKOH CPEIOW, I/Ie PEKOMEHIYETCS yCTaHOBKA
[IEXOBBIX TPaHC(HOPMATOPHBIX NOJCTAHIINI?

32. B kakux ciydasx BO3MO)KHA YCTAaHOBKA OTJIECIBHO cTosmed TpaHchopmaropHoit moacrannuu 6(10)/0,4




Kon

WNHnukaTop AoCTHKEHUS

O1eHOYHEIE Cpe€acTBa

MHAMKATOpa KOMIIETEHIUU
kB?
33. Kak cinenyer pacnonarats ['TII u I1I'B npu npoekTupoBaHUM 3JIEKTPOCHAOKESHUS TIPEATIPUATHS?
IIpumepHbIe 3a1aHUA 1)1 UHAUMBUAYAJIbHOH PadoOThI:
1. IlpoekTHpoBaHUE CHCTEMBI AIEKTPOCHAOKEHNS BHOBB CTPOSIILIETOCS 00beKTa (MPEANPHUTHS, OTAEITBHOTO
[[eXa UM ero OTAETICHHS, CeTbCKOX03AHCTBEHHOTO MPEATIPUATHS U 1IP.);
2. PeKOHCTPYKIIUSI CHCTEMBI DJIEKTPOCHA0KEHHUS TIPOMBIIIUIEHHOTO 00BEKTa;
3. [IpoexTrpoBaHUE IMEKTPOCHAOKEHUS COOCTBEHHBIX HYX/I MJIEKTPOCTAHIIUH, B T.4. IPOMBIIUICHHBIX;
4. TIpoekTUpOBaHUE HOBBIX MM PEKOHCTPYKLHS EHCTBYIOIIUX MOHU3UTEIBHBIX MOJCTAHIMKN pa3TUuYHOTO
Ha3HAYCHMUS;
5. Pa3paboTka cxem 3IeKTpOCHAOKEHHUS KPYIMHBIX 00bEKTOB KOMMYHAJIBHOTO TOPOJCKOTO XO34WCTBA UJIU
TOPOJACKOTO pailoHa;
6. PekoHCTpYKIIMS CXEeM 3JIEKTPOCHA0XKEHUSI TOPOJOB (pallOHOB), MOCEJIKOB C YYETOM HX JalbHEUIIEro
[pa3BUTHUS;
7. ITpoexTHpoBaHKE BHYTPHU3aBOACKOTO M BHYTPHUIIEXOBOT'O 3JIEKTPOCHA0KEHHS B TUIIOBBIX POEKTAX.
I1K-3.2 Bri6upaer ontumanshsle | [lepedeHb BOMPOCOB /ISl MPOMEKYTOYHOIH aTTECTAIIMM:

TEXHUYECKHE  PpEIICHUS
JUIS pa3paboTku
OTIENBHBIX Pa3leyioB Ha
Pa3INnYHbIX CTausX
IPOEKTa CHCTEMBI
3JIEKTPOCHAOKEHU S
00BeKTa  KamUTaJIbHOTO
CTPOUTENbCTBA

1. Kakue 3agaun Bo3yiararoTcst Ha TEXHUKO-d3KOHOMUYeckoe obocHoBaHue (TDO) mpoekToB?

2. Kakue paznensl TeXHUKO-3KoHOMUYeckoro 00ocHoBaHUS (TDO) 0THOCATCS K DNIEKTPOTEXHUIECKON YacTH
rpoekTa’?

3. UTo [OMKHO HAWTH OTpakeHue
o0ocHOBaHUsA?

4. C TOYKH 3peHHS dIEKTPOCHAOKEHUS, KaKUe MPEANIPUATHS SIBISIOTCS OOJBIITUMHE, a KaKie METKUMU?

5. Kakue 2JIeKTpONpPUEMHUKH OTHOCSTCS K DJIEKTPOIPHUEMHHKAM OCOOOW TPYIIIBI M KTO ONPEACISeT WX
repeyeHb?

6. KakoBo Ha3HaueHUE TPETHETO HCTOYHUKA MATAHUS TIPU HATMYUH JIEKTPOITPHUEMHHKOB 0CO00# rpyIIbI?

7. K yeMy OTHOCHTCS TOHSITUE KATETOPUS MO0 CTENEHN HAJACKHOCTH: K MPEANPUATHIO, 1IEXY, YIACTKY HIIU K
4EMY-TO HUHOMY?

8. Kak onpenenuTs mpu NpOeKTUPOBAHUU IIIEKTPOCHAOKEHUS TpeOyeMyto CTeNeHb pe3epBUPOBAHHUS?

9. Uro 03HAUaET: «CTEICHb PE3ePBUPOBAHUS PaBHA HYITIO»?

B paszaciic «3J’ICKTpOCHa6)KeHI/Ie» TCXHUKO-3KOHOMHNYCCKOI'O




Kon
WHJUKATOpa

WNHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE Cpe€acTBa

IIpumepHbIe 3a1aHNUS /151 HHAWBUAYAJBHOH PadoThI:

1. B cooTBeTCTBUHU C OOBEKTOM, BBIIAHHOM JJIsl IPOCKTHPOBAHUSA HEOOXOAMMO OCYIIECTBUTH
TEXHUKO-IYKOHOMHYECKOE 000CHOBAHKE BHIOOpA:

- YUCJIa ¥ MOITHOCTH CHIIOBBIX TpaHchopmaropos Ha ['TIIT;

- YUCJIa ¥ MOITHOCTH I[EXOBBIX TPaHC(HOPMATOPOB,;

- YKCIIa U MOUTHOCTH KOMIICHCUPYIOIIUX YCTPOUCTB.

2. Jlyis BEIOpaHHOTO 00BEKTa Ha IPOSKTUPOBAHNE OCYIIECTBUThH PACYET TEXHUKO-3KOHOMUYECKHIX
MOKa3aTesei: M3IePKEeK Ha 00CTy)KUBAHUE, SKCILTyaTallUI0 U aMOPTU3AIINI0, KATUTATHHBIX BIIOKCHUU.

3. J171st BBIOpAaHHOTO 0OBEKTA HA IPOCKTUPOBAHUE OCYIIECTBUTH OLIEHKY HA/ICKHOCTH:

- BHEIIHETO 3JiekTpocHadxkenus (mis ['TII);

- IIEXOBOM CXEMBbI (JIJIs IEXOBOTO O0OBEKTA).

I1K-3.3

Bri6upaer
obopynoBaHue TUTSt
OTJICbHBIX paszenon
MPOEKTa Ha Pa3IUIHBIX
CTaIUSIX
MIPOEKTUPOBAHHUS
CUCTEMBI
AIEKTPOCHAOKEHUS
00BEKTOB KaIMUTAIBLHOTO
CTPOMTENBCTBA

IlepeyeHb BONPOCOB /151 IPOMEKYTOYHOM aTTeCTallNu:

1. Yro Takoe MUHHUMAaJIbHBIN 3aLUTHBIA UHTEPBAT U Ha KAKU€ TEXHUYECKUE PELIECHUS IPU IPOEKTUPOBAHUU
OH OKa3bIBaeT BIUsHUE?

2. B xakux cimyJasix JIOMYyCKaeTcs He YIUTHIBATh MUHUMAIBHBIN 3alUTHBIA HHTEpBa?

3.B  kakux ciyyasx  pEKOMEHIyeTCsl  IPUMEHEHHE  OTKPBITBIX  TpoJulei
[101bEMHO-TPAHCIIOPTHBIX YCTaHOBOK?

4. B Kkakux ciay4asx pEKOMEHAYeTCs MpPUMEHEHHE TPOJUICHHBIX [IMHONPOBOJIOB JUISI TMHUTAHUS
[101bEMHO-TPAHCIIOPTHBIX YCTaHOBOK?

5. Kak onpeznenuTts pacyeTHyI0 Harpy3Ky Ha TPOJUIEH MPOJIETa, B KOTOPOM paboTaeT OAMUH KpaH?

6. Kak ompenenuth pacyeTHyI0 Harpy3Ky Ha TPOJUIEH MPOJIeTa, B KOTOPOM PadOTAIOT HECKOIBKO KPAaHOB?

7. ITo kakMM KpUTEpHSIM BEIOMPAIOT U MPOBEPSIIOT KpaHOBbIE TpoJlien?

8. 13 4ero BBIMTOIHSIOT OTKPBITHIE TPOJUICH?

9. Kakas pacyeTHas cxema NMpPHUHUMAETCs JAJs ONpeAeTeHHUs MOTepb HaNpspKeHUs mpu padoTe B Mpojere
HECKOJIbKUX MOCTOBBIX KPaHOB?

10. HapucyiiTe cxeMy KpaHOBBIX TpOJUICH Mpu paboTe B MpoJIeTe TpeX KPaHOB.

11. KakoB nonmycTUMBIM ypOBEHb MOTEph HAINpPSKEHUS Ha 3aKHMaX KPaHOBBIX JBUTATEIEH W 4YTO MOXHO
MPEeINPUHATH I 00ecieYeHUss HOPMUPYEMOM BETMUMHBI IOTEPh HANPSHKEHUS?

12. Yto npexacrapiseT co00H HU3KOBOJIBTHOE KOMIUIEKTHOE YCTPOUCTBO? B Kakux ciydasx peKOMEHIyeTcs
ncnosbp3oBanne HKY?

JJIA IIUTaHUA
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13.
14.
15.
16.
17.

YTo 1OHKHO OBITH 00ECIIEUEeHO MPH MPOSKTUPOBAHUHN DIIEKTPUIECKOTO OCBEIICHUS?

Ha xaxue BUJbI Opa3iensieTcst aBapuiiHOe OCBeLeHHE?

KakoBo HazHaueHue ocBemeHus 0e30macHoCTH?

KakoBo Ha3HaueHHE 3BaKyallMOHHOI'O OCBEIIEHUS?

Kakyro ocBemeHHOCTh I0JKHO 00ecrieqnBaTh OCBelIeHne 0e30macHoCcTr?

18. Kakyto 0CBeIIEHHOCTh JOJKHO 00eCTIeYMBaTh IBAKYa[HOHHOE OCBELICHUE?

19. B kakux ciydasix HEOOXOIMMO TPEAyCMaTPHUBATH CAMOCTOSITEIBHBIC IOMOJHHUTEIbHBIC CBETHIHHUKH
OCBelLEHUS 0€30I1aCHOCTH U IBAKyallMOHHOT'O OCBEIIEHUS?

20. YUTo MOXKET NpUMEHSThCS B KAUeCTBE MCTOYHUKOB CBETA Il BHYTPEHHErO OCBEIIECHUS ?

21. Kakue UCTOYHHKH CBETa PEKOMEHIYETCS IPUMEHSTH JIJIsl BHYTPEHHETO OCBELICHUS?

22. Kakue UCTOYHMKH MOTYT UCIOJIb30BATHCS B KAUECTBE HCTOYHUKOB CBETA aBapUHHOTO OCBELICHUSA?

IIpuMepHbIe 3aJaHus 1151 HHAUBUAYAIbHOIH padoThl:
[t BBIOpaHHOTO 00BbEKTAa HAa IPOEKTUPOBAHUE OCYILIECTBUTH BHIOODP U ITPOBEPKY 000PYI0BaHUS HA
HanpspKeHue 10 U Bele 1 kB

ITK-4: Cnoco6eH pa3padarbiBaTh H KOPPEKTHPOBATh JOKYMEHTHI 110 IKCIUIYATANMH JJIEKTPOTEXHUYECKOro 000pyA0BaHHA

IlepeyeHb BONPOCOB 11l POMEKYTOYHOM aTTEeCTALIUM:
1. JInst yero npenHa3zHaueHbl pabovYHe YePTEKU?
2. [TpuBenuTe MpUMEpPHI CXeM MUTAHUS JIBYX B3aHMOPE3EPBUPYEMBIX JIEKTPOIIPHEMHHUKOB.
3. [IpuBenuTe CcXeMy BO3MOMKHOTO MHUTAHUS DICKTPONPUEMHHMKA | KaTeropuu IMpH OTCYTCTBUY]

[1K-4.1 Brimonnser YEPTEKHU
DIIEKTPUYECKUX CXEM H
BHOCHT B HUX
M3MEHEHHUSI.

I1K-4.2 OcyiecTBisieT BeICHHE
CITyKeOHOI u
TEXHUYECKOU
JIOKYMEHTAIU!
ANEKTPUUECKOTO nexa
(mompaznenenus) TOC

TEXHOJOTHYECKOT0 pe3epBa.

4. B kakux ciIydasx peKOMEHAYeTCs UCIOJIb30BaTh B 3aBOJICKON paclpeeuTeIbHOW CETH TOKOMPOBOIbI?
5. ceTp?

6. UTo MOXET CITy)KUTh OOOCHOBAHUEM JUISI TPOEKTUPOBAHUS PACIIPEACIUTELHON OCTAaHIIUH?

7. Kak pekoMeHyeTcsl MUTaTh 3IEKTPOIPUEMHUKH MapalIebHbIX TEXHOJIOTHYECKUX TTOTOKOB?

8. Kak pexomeHJyeTcsi NHTaTh B3aWMOCBS3aHHbIE TEXHOJOTWYECKHE JJIEKTPOIPHUEMHUKH  OJIHOTO
TEXHOJIOTMYECKOT0 MOTOKa?

9. HapucyiiTe pekoMeHIyeMyl0 CXeMy MUTaHUS paJualbHBIMU JIMHUUSMH TPaHC(POPMATOPOB ILIEXOBBIX
NMBYXTpaHC(HOPMATOPHBIX MOACTAHIIUN?
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I[IpumepHbIe 3a1aHNUS /151 HHAUBUIYAJBHOH PadoThI:

J1y1st BBIOpaHHOTO 00BEKTA Ha IPOSKTHPOBAHKE OCYIIECTBUT Pa3pabOTKy YepTeKel B rpaduuecKOM
pemakTope:

- ruiaH (tiexa, OPY wim 3PY noacrannmm);

- OJTHOJIMHEMHYIO 3JICKTPUYECKYIO CXeMY (11eXa WM MOJCTAHIUN).




0) Ilopsiniok mpoBeeHUs MPOMEXKYTOYHOI aTTecTAlMM, NMOKA3aTeId U KPUTEpHH
OLICHUBAHUS:

[Tpomexxyrounas arrectauus nmo gucuuiuinHe «IIpoekTupoBaHHE INEKTPOCHAOKESHUS
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HAHUH U BBISBIISIOUINE CTETIEHb CPOPMUPOBAHHOCTH YMEHUI U BIaICHUH, IPOBOJUTCS B opme
9K3aMeHa.

DK3aMeH 10 JaHHOM JMCUUIUIMHE MPOBOJUTCA B YCTHOW (opme cobecemoBaHUs U
BKJIIOYAET 2-3 TEOPETUYECKUX BOMPOCA.

IMoka3aTe/1u U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OLICHKY «OTJHYHO» (5 0amioB) — oOyyaromuiics AeMOHCTPUPYET BBICOKHM YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHUCTEMAaTH4YEeCKOe U TIIIyOOKOe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHSAET MPAKTHUECKUE 3aJaHMsl, CBOOOIHO OIEpUpYyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIMSIX MOBBIIIEHHON CIIOKHOCTH;

— Ha OLICHKY «Xopomo» (4 6amia) — oOyyarouuiics JeMOHCTPUPYET CPEIHHUIA YpOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHUS IIPU aHATUTUYECKUX ONepalusx, IepeHoce
3HaHUH U yMEHUI Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIlHUH;

— Ha OIICHKY «YyIOBJETBOPHUTEIBLHO» (3 Oamna) — oOydaromuics IEMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOAE KOHTPOJBHBIX MEPOIPHITHI
JIOIYCKAIOTC OLIMOKM, MPOSIBISAETCSI OTCYTCTBHE OTAEIbHBIX 3HAHUM, yMEHUI, HaBBIKOB,
00y4aromuHCsl UCTBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHHsS TPU OINEPUPOBAHUU 3HAHUSAMH H
YMEHUSIMU NIPH UX NIEPEHOCE Ha HOBBIE CUTYAllUH;

— Ha OLICHKY «HEeYyI0BJEeTBOPHUTEJBbHO» (2 Oamia) — oO0yyarouuiicss 1eMOHCTPUPYET
3HaHUs He Oosiee 20% TEOPETHUECKOro MaTepuala, JOMYyCKAaeT CYIIECTBEHHbIE OIIMOKH, He
MOYKET MOKa3aTh WHTEIUICKTYyaJIbHbIE HABBIKM PEIICHHUs POCTHIX 337134,

— Ha OLICHKY «HeY/0BJIeTBOPUTEJbHO» (1 Gayn) — oOydaroluiics He MOXET MoKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WHPOpPMAIUU, HE MOXKET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUs MPOCTHIX 3a1au.



