MHWHHCTEPCTBO HAYKH 1 BBICHIEI'O OBPA30OBAHHUS]
POCCHUMCKOU GENEPAITUA

DezepanbHOE rocy1apCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKIEHHE
BBICIIEr0 00pa3oBaHus
«MarHuToropcKuii rocy1apcTBeHHBIN TeXHUYeckuii yuusepcutet uM. I'.1. Hocosay»

/L YTBEPKJIAIO

: 2 upextop MOuAC

Oé/’ 27+ B.P. Xpamumn
BN

(AR / 03.03.2021 r.

PABOYASI ITIPOr'PAMMA JUCLHUITJITAHBI (MOY JIST)

ITPOEKTHPOBAHHE JJIEKTPOCHABKEHHA

Hanpapnenne noAroroBku (CrenuaisHoCTb)
13.03.02 DnekTposHepreTHKa U JIEKTPOTEXHHUKA

Hanpasnennocts (poguiib/crienuaimnsans) mporpamMmmsl
OnektpocHabKeHHe

Vposens Bbiciiero o6pa3oBanus - GakajaBpuar

Dopma o0yueHus
OYHas

Wncruryt/ paxynsrer  MHCTHTYT SHEPreTHKH U aBTOMATH3HPOBAHHBIX CHCTEM

Kadenpa OJ1eKTpOCHAGKEHUSI IPOMBILUIEHHBIX [IPETPHATHI
Kype 4
Cemectp 7

Maruuroropck

2021 rox



PaGouas nporpamma cocrasnena na ocaose ®I'OC BO - GakanaBpuar 110 HanpasieHHIO
noarotosku 13.03.02 DnexrposnepreTika u aJeKTpoTeXHUKa (MpHkas MunoGpHayku Poccuu ot
28.02.2018 . No 144)

Pabouas nporpamma paccMoTpeHa W 0A00peHa Ha  3aceaHHH Kaq)eupm
DJ1eKTPOCHAGKEHHS IPOMBIIUICHHBIX IIPEAIPUATHI

10.02.2021, mpotoxoin Ne 4 W

3as. kadenpoii W I'.I1. Kopuuiios

PaGouas nporpamma onoGpena METOMHYECKO# Komuccneﬁ/é-)uAC

03.03.2021 r. mportokon Ne 5 ; 7

IIpencenarens C 7}5&&@% B.P. Xpammun
PaGouas nporpamma cocrasiena: »V}/
nouent kapenpsr DT, kaux. TexH. Hayk (%7 [ H.T. IMaruun
Penensenr:

HaqabHUK [[DCull [TAO «MMK» , kauz. TexH. Hayk H.A. Hukonaes



1 eau ocBOEHUS TUCHUIJIHHBI (MOIYJIs1)

Hensitmu  ocBoeHust auctUIUINHBL «[IpOCKTHpOBaHUE DSICKTPOCHAOKEHUS» SIBISICTCS
(dbopMHpOBaHHE Y CTYICHTOB CHCTEMATHYECKUX MPO(PECCHOHAIBHBIX 3HAHWW B 00JACTH
MIPOCKTHPOBAHMS MJICKTPOCHAOKEHHS TPOMBIIIIJICHHBIX ¥ HEMPOMBIIIJICHHBIX 00BEKTOB

2 MecTo TMCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPorpaMmsl

Jucuunnuna IIpoekTrpoBaHue 371€KTPOCHAOXEHUSI BXOJUT B 4acTh y4eOHOIO IUIaHa
(bopMupyeMyro y4aCTHUKaMHU 00pa30BaTeIbHBIX OTHOMICHNH 00pa30BaTEIbHON IPOTPAMMBI.

JUia  u3ydeHus  JUCUUIUIMHBI  HEOOXOAMMBI  3HaHMs  (YMEHHUs,  BIJIAJCHUS),
cOpMHUPOBAHHBIC B PE3YJIbTATE H3YUCHHS AUCIUTIINH/ TPAKTHK:

Maremaruka

TeopeTnueckre OCHOBBI NIEKTPOTEXHUKH

DNeKTpUUYECKNEe MalTuHBI

DNEeKTPOTEXHOJIOTMUECKHUE YCTAaHOBKU

Maremaruueckue 3a1a4i SHEPreTUKH U TpuMeHeHne 9 BM

WNudpopmaruka

DNEeKTPOIHEPTreTHUECKUE CUCTEMBI U CETH

DIeKTpUYECKHE anmnapaTsl

DIIEKTPOIHEPTETUKA

CobcTBeHHBIE HYXK/Ibl U BTOPUYHAsI KOMMYTaIUs 3JIEKTPUYECKUX CTAaHIUI U MOACTaHLIUN

3HaHus (YMEHUS, BJIAJICHUs ), TIOJTYYEHHbIE TIPU U3YyYEHUH JaHHOM JAUCUHUILUIMHBI OyIyT
HGO6XOHI/IMI)I I U3YUYCHU A )II/ICHI/IHJ'II/IH/ IMPaKTHK:

[lepexoiHbIe TPOLIECCHI B AIEKTPOIHEPTETUUECKUX CUCTEMAX

VYrpapieHue Ka4e€CTBOM SJIEKTPUUECKON SHEPT U

DneKTpoCcHAOKEHUE

DKcIuTyaTanusi U MOHTaX CUCTEM AJIEKTPOCHAOKEHUS

Peneitnas 3anuTa u aBToMaTH3aMs AIEKTPOIHEPTETUYECKIX CUCTEM

HagnexxHocTh cuctem a5ieKTpocHa0KEHHS

[ToaroToBka K mpoiie1ype 3alluThl ¥ 3alMTa BHITYCKHON KBATH(PUKAITUOHHOHN paboThI

[ToaroToBka K ciaue v ciaya rocyAapCTBEHHOT0 HK3aMeHa

3 KomnereHuuu ody4yamwuerocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIJIMHBI (MOXYJISA) M IIJIAHUPYEMbIe pe3yJbTaThl 00yUeHUus

B pe3ynbraTe ocBoeHus AucuuIiInHbl (Moayns) «[IpoekTrupoBanue 31eKTpOCHAOKEHUS
oOyuaronuiics 1oxKeH 001a1aTh CASAYIOIMMHI KOMIETECHITUSIMHU:

Kon nanukaTtopa NHaukaTop 10CTHKEHUS KOMIICTCHITUN

[IK-3 CnocobeHn mnpuHUMaTh y4acTHE€ B MPOEKTHPOBAHUU OOBEKTOB MPOQecCHOHATBHOMN
NESTeIbHOCTH B COOTBETCTBUM C TEXHMYECKUM 33JaHHEM M HOPMATHUBHO-TEXHUYECKOU
JOKYMEHTAIMel, coOmoaasi pa3IuiHble TeXHHUECKHe, YHeprodhdeKTuBHbIE U IKOJOTHYECKHE
TpeOOBaHUST M TPOBOJUTH OOOCHOBAaHHME TIPOEKTHBIX pEUICHUH, a Takke OQOPMIATh
TEXHUYECKYIO TOKYMEHTAIIMIO Ha PA3IMYHBIX CTAAMSIX Pa3pabOTKU MPOEKTa

I1K-3.3 Bribupaer 060pynoBaHue A5 OTAEIbHBIX Pa3esIoB MPOEKTA HAa pa3IMUHBIX
CTaausIX TPOEKTUPOBAHUS  CUCTEMbI  JJIEKTPOCHAOXKEHHS OOBEKTOB
KaIUTAJIbHOI'O CTPOUTENBCTBA

I1K-3.2 BeiOupaer onTumanpHbBle TEXHHYECKME pelIeHHs s pa3paboTKH
OTHENBHBIX PAa3/IelloB HAa Pa3IMYHBIX CTaJUAX MPOEKTa CHUCTEMBI
JIEKTPOCHA0KEHUs 00bEKTa KATUTAIbHOTO CTPOUTEILCTBA

[1K-3.1 PazpabGaTtbiBaeTr u odopmisieT KOMIUIEKTHI MPOEKTHOM u  paboueit
JOKYMEHTAIIUH POCTHIX Y3JI0B CUCTEMBI JIEKTPOCHA0KEHUSI 00bEKTOB




| KallMuTaJIbHOI'O CTPOUTCJILCTBA

[IK-4 Cnocoben pa3pabaTeiBaTh M KOPPEKTHPOBATh JOKYMEHTHI MO  OKCIUTyaTal[lH
AIIEKTPOTEXHUUECKOT0 000pYAOBaHHUS

[1K-4.2 OcyriecTBisieT BeICHUE CIYKEOHOW W TEXHUYECKOW JTOKyMEHTAIluU
dJIEKTpUYecKoro 1exa (nmoapasaenenus) TOC

I1K-4.1 BpINOJIHAET 4ePTEKU MEKTPUUECKUX CXEM U BHOCUT B HUX U3MEHEHMUSI.




4. CTpyKTypa, 00b€M U coep:KaHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBlsieT 3 3a4eTHhIX eaunuil 108 akaja. dacoB, B TOM
qucie:
— KOHTaKTHas pabora — 55,9 akay. 4acos:
— ayuTopHas — 54 akaJ. 4acoB;
— BHeayauTopHas — 1,9 akaz. gacoB
— camocTosTenbHas padbota — 52,1 akaj. 4acos;

dopma aTTecTaluy - 3a4eT

AynuropHast
KOHTaKTHast pabora
(B akan. yacax)

dopma TeKyILEero
Bun KOHTpOJIS
CaMOCTOSITENIBHOM |  yCIIEBAEMOCTH U
paboThI MPOMEKYTOUHON
aTTecTalluu

Kon
KOMIICTCHIIUHA

Paznen/ Tema
JIUACLUTUTIHBL

Cemectp

nal. | OpaxT.
3aH. | 3aH.

Jlek.

CamocTosTenpHast
pabota cryaeHTa

1. Beenenue

1.1 Crtpykrypa
IEKTPOTEXHUYECKUX
MPOEKTHBIX OpraHM3aluid U
X cneuuanuzauus. Bugsl u
CTaJluM TPOCKTHBIX paboT.
TexHUKO-3KOHOMHYECKOe
000CHOBaHHE.
OnHocraauiiHOE u
JIBYXCTaIUHHOE
[IPOEKTHPOBAHHUE.
OcobeHHocTH
OJTHOCTAJIMHHOTO 7 2 1
IIPOEKTHPOBAHHSI.
Ucxonnsie JTaHHBIE u
coziepKaHue IIPOEKTOB
3JIEKTPOCHAOKEHHSI.
TexHndyeckue ycIoBHS Ha
MIPUCOENHEHNE K
9HEPrOCHUCTEME.
HopmaTtnBHO — TexHndeckas
JOKyMEHTaIus,
TIpuMeHsieMast npu
IIPOEKTHPOBAHUHI
3JIEKTPOCHAOKEHHSI.

CamocrosiTensHOe
U3yUYCHUE YYCOHOM
U Hay4HO- Camootyer. [K-3.1
TEXHUYECKOU
JIUTEPaTyphl

HWroro no pasaeny 2 1

2. Vuér ycioBuil OKpYXKaromeH
cpenbl NPU  OPOSKTHPOBAHHU
9JICKTPOCHAOKEHHUS




2.1 Knaccudukanms
MIOMENICHUH 10  YCIOBHUSIM
OKPYKAIOIIEH CpEIbI.

Knumatnaeckue
WCTIOJTHEHHS
ANIEKTPOOOOPYTOBAHHSI.
Kareropun WCTIOTHEHHUS
CamocrosiTennsHOe
IEKTPOOOOPYIOBAHUSL  TIO o
MECTY pa3MelIeHUsI M3yHeHUE YueOHOl
yp ’ U Hay4HO- CamooTuer. IK-3.2
3amuTa .
TEXHUYECKOM
3JIEKTPOOOOpYIOBaHUS  OT
o . JIUTEPATYpPBHI.
BO3JICHCTBHSL  OKPYXKAIOIIEH
Cpezbl.
CrerneHu 3aIuThl 000J0YEK
3JIEKTPOOOOPYIOBaAHUS u
INMEKTPOTEXHUUECKUX
H3ENUA  OT OKpYXKaroIen
CpeJibl.
Uroro no pazneny
3. TeXHUKO-9KOHOMUYECKUE
pacyéThl MpU TPOSKTUPOBAHUH
AJIEKTPOCHAOKEHHUS
3.1 Ilenm, coaepkaHue u
TOPSIOK BBITTOJTHEHUS
TEXHUKO-IKOHOMHIECKUX
pacyéroB.
CamocrosiTennsHOe
CocTaBisionue -
u3ydyeHue yueOHoi
MIPUBEICHHBIX 3aTPaT.
1 HAy4HO
Mertonp! oTpeAeneHus Paznen
JIUTEPaTyphl. .
oTepb MOIIHOCTH u KOHTPOJIbHOM [K-3.2
Boimonnenue
AJIEKTPOIHEPTHH. paboThI
paszena
TexXHUKO-3KOHOMUYECKast .
KOHTPOJIbHON
OLICHKA NPUHUMAEMBIX
N paboThI
peLIeHuH.
Vuér Ha/I&KHOCTU
AJIEKTPOCHAOKEHHUS npu
BBIOOpE BapHaHTa.
HUroro no pazneny
4. AHanuz B3aUMOCBSI3EH MEXKIY
MOTPEOUTENSIMUA  DIICKTPUYECKOM
SHEPTUH U SHEPTrOCHCTEMOM
4.1 XapaKTepucTrka
OCHOBHBIX NPUEMHUKOB
SJIEKTPUIECKON IHEPTHHL.
Ananus
3JIEKTPONPUEMHHKOB u
norpedurenei
JIIEKTPOIHEPTUHU npu
MIPOEKTHPOBAHUI
JIIEKTPOCHAOKECHHSL. CamocrosiTenpHOE
OcHOBHEIE TmapameTpsl U3y4CHUE YUCOHOM
AJIEKTPUYECKUX HATPY30K. U Hay4HO- CamooTuer. IK-3.3
Meronanl OTIpeeIICHHS TEKXHUYECKON
JNIEKTPHYECKUX  HArpy30K JIUTEPATyPHI

IpU  TPOEKTUPOBAaHHH Ha
pasHBIX YPOBHSX CHCTEMBI
3JIEKTPOCHAOKEHHSI.
TpeGoBanus mnoTpedUTEICH
K DHEProCHCTEME H YCIOBHS
Moa4n JNEKTPOIHEPTHU
JNIEKTPOCHAOKAFOTIIEH
opraHusanmei

Uroro no pazneny

5. BBIOOp MCTOYHHMKOB MUTAHUS U

X MCCTOITOJIOXKCHU A




5.1 UVcTOYHHMKH IIATaHUS.

ITyHKTBI npuéma
yH P Beimonnenne
ANIEKTPOIHEPTUU. Paznen
pasmena .
Onpenenexue 7 N KOHTPOJIbHOU IK-3.2
KOHTPOJBHON
MECTOIOJIOKEHUS paboTht
. paboTHI
WCTOYHUKOB IUTAHUS. YUET
VCTOYHUKOB 3arpsi3HCHHSI.
Wroro no pazneny
6. IpoexTupoBanue cXeM
BHEIITHEr0 M BHYTPHU3ABOJICKOTO
3JIEKTPOCHAOKEHHUS
6.1 TIpuHIMIBI TOCTPOCHUS
U TpeOOBaHUS K CXeMaM
3JIEKTPOCHAOKEHHSI.
Bri6op HOMHHAJIbHBIX
HANpPSDKCHUH TUTAIOIUX |
pachpenenuTeNbHbIX CeTeH.
CxeMbl BHEIITHETO
3JIEKTPOCHAOKEHHSI.
I'naBHBIC  TOHU3UTEIHHBIC
MOJICTAHIMH,  MOJCTaHIHH
rI1yOOKOro BBOJIA.
Pa3paborka cXeM
BHYTPH3aBOJICKOTO BeinonHeHnEe
3JIeK OCHagﬁ(eHHH azzena Pasnen MK-4.1,
P ’ 7 221 P N KOHTPOJIbHOM IK-3.2,
PesepBupoBaHre  THUTAHUSL. KOHTPOJBbHOM
paboThI IK-3.3
CxeMbl MOJKITIOYEHHS paboThI
B3aUMOPE3EPBUPYEMBIX
3JIEKTPONPUEMHHKOB.
Kananuzanus
3JIEKTPUYECKON IHEPTHUH.
Koncrpykrusnoe
HCIIOJTHEHHE U KOMIIOHOBKA
pacipenenuTeNbHbIX u
TpaHchOPMATOPHBIX
MOJCTaHIUH.
Br10op u mpoBepka ceueHui
npoBogHUKOB B ceTsix 10(6)
kB.
Wroro no pazaeny 2/21
7. ITpoekTupoBaHue
BHYTPHUIIEXOBBIX CETeH
7.1 IToctpoenue
BHYTPHUIIEXOBBIX CeTeN.
Cxembl BHYTPHUIIEXOBBIX
CETeH. ITuraromne u
pachpenenuTeNbHble  CEeTH.
Panuanbhbie,
MarucTpaibHble u
CMeIIaHHbIe CXEMBI.
MarwuctpanbHbie u
acIipe/ieTUTeNbHbIe
pacrpen Brimonuenue
LITHHOIIPOBOIBI. CumnoBsle Paspgen I1K-3.2,
pasmena .
pacnpenenuTeabHbIe 7 . KOHTPOJIbHOM I1K-3.3,
KOHTPOJIBHON
MYHKTBI, CTAHIWH, OJOKK paboThl [K-4.1
paboThI

YIpaBJICHUSI, IIUTHI CTAHIMHA
YIpaBJICHHS (oey),
HOMEILEHUSI CTaHLUi
ympasnerus (IICY).
OCHOBHEIE TIPUHIIATIBI
KOMITOHOBKH
ANEKTPOTEXHUYECKUX
noMmemennii. Pacronoxenne
ANEKTPOTEXHUYECKUX
OMEILEHNIA




Hroro no paszgeny

8. IlexoBrle TpaHC(OpMaTOpHBIC
TOJICTaHIIN

8.1 OnHo-, JIBYX-,
TpexTpaHchopMaTOpHBIE
MOACTaHIMU.  VIcTiOMHEeHus
LIEXOBBIX TPaHC(HOPMATOPOB.
JlonycTiMble  TEpPEerpy3KH
TpancopmatopoB. Cxembl
COETMHEHM S 00MOTOK
TpaHchopMaTopoB,  CXEMBI
pachpenenuTebHbIX
ycrpoiicte HH.  Bribop
MECTOIOJIOKEHUST  [IEXOBOM
TIL

Beimonnenue
paszena
KOHTPOJIBHOU
padoTHI

Pazpnen
KOHTPOJIBHOU
padoTHI

IK-3.3

Wroro no pazneny

9. ITuranue
MO{bEMHO-TPAHCIOPTHBIX
YCTaHOBOK

9.1 Cocras
10JTbEMHO-TPAHCIIOPTHBIX
YCTAHOBOK. CriocoOsI
nonsojga nurtanug x IITY.
Br16op u mpoBepka ceueHuii| 7
TPOJJICHHBIX JTMHUH. CXEeMBbI
TPOJUIEHHBIX JIUHUM.
KoHCTpYKTHBHBIE 371€MEHTHI
TPOJUIEHHBIX JINHUN

2/21

Boimonnenue
paszena
KOHTPOJIbHOW
paboThI

Paznen
KOHTPOJIbHOU
paboThI

IK-3.1

HUroro no pazneny

221

10. HuskoBonbTHBIC
KoMILIeKTHbIe ycraHoBKH (HKY).

10.1 3aluTHbIC u
KOMMYTAaLMOHHBIE amnapaThbl
B ceTsixX HU3KOTO
HanpsbkeHusi.  BwiGop u
3alIKTa MPOBOJHUKOB

Buaet  HKY. Crpykrypa
YCIIOBHOTO obo3HaveHus1| 7
HKY. Ucnonuenus HKY.
TpeboBanus Kk ammaparam
3amuTel. MecTta yCcTaHOBKH
3alIUTHBIX aIllapaToB.
Br16op u 3aIuTa
MIPOBOJHHKOB.

221

CaMOoCTOsATEIBHOE
U3yUYCHUE YYCOHOI
U Hay4HO-
TEXHHYECKOMH
JIUTEPATYPBI

CaMoOTYeT.

IK-3.2,
IK-3.3

HUroro no pazneny

221

11. Pacuerst KOPOTKHX
3aMBIKaHHN TPH [IPOCKTHPOBAHUU
IJICKTPOCHAOKEHHUS

111 HopmartugHbie
JIOKYMEHTBI o
OTIPEICIICHHIO TOKOB
KOpoTkuX 3ambikanuii (K3).
Lemn onpeneneHust TOKOB
K3. Pacuernsie ycmosus K3.
Pacuernbie CXEMBI
ompenencHust  TokoB  K3.| 7
Pacuernbie
MIPOIOJKUTENILHOCTH
KOPOTKHX 3aMbIKaHUI.
OCOOEHHOCTH  OIIpEeAeTeHHs
TOKOB K3 B CeTsaX
nepeMeHHoro Toka no 1000
B.

CamocTrosTeNnbHOoe
U3yUYCHUE YUCOHOM
U Hay4HO-
TEXHHYECKOMH
JIUTEPATYPHI

CaMooT4eT.

IK-3.3

Uroro no pazneny




12. IIpoextupoBanue

DJICKTPHUYCCKOI'O OCBCIICHMS

12.1 CHHUII 11-4-79.
CrpoutenbHble HOPMBI U
mpaBuia. EcTecTBeHHOE H
HCKYCCTBEHHOE OCBEIICHUE.
ObbeM ®  comepKaHHe
IIPOEKTHBIX MaTepUaJIOB.
Bei6op BapHaHTa
OCBETUTENBHOM  yCTaHOBKHU
1o 9KOHOMHYECKUM
IIOKa3aTeNsAM. Bei6op
UCTOYHUKA cBeTa. BpiOop
CHCTEMBI OCBEICHYS.
Mertons! pacuera
OCBEILEHHOCTH. BbIOOp THIA
CBETWIbHUKA. PasMmemenne
OCBETUTENBHBIX IPUOOPOB.
BeiGop  cxeMbl — nuUTaHUA
OCBETUTEIbHON YCTAaHOBKH U
HanpspkeHust cetu. Pacuer
EKTPUIECKUX

OCBETUTENbHBIX ceTel.
Br16op TUIA u
PacIONIOXKEHUST  TPYNIIOBBIX
IIUTKOB, KOMIIOHOBKA CETH U
ee BBIIIOJTHEHHE.
IIpoxexkTopHOE OCBELIEHHE.

CamocTosTenbHOE
u3ydyeHue yueOHoi
Y HaY4IHO-
TEXHUYECKOU
JIMTEPATYPEI

CaMOOTHYET.

IK-3.3

HUroro no pazneny

13. KowmmneHcanusi peakTUBHON

MOHIIHOCTH

131 HopmartusHbie
JOKYMEHTBI o
KOMIIEHCAllUd ~ PEaKTUBHOMN
MOIIIHOCTH.

OcCHOBHBIE MIPUHLUIIBI.
Uctounnku peaKTUBHOMN
MommHocTd.  CrnocoObl  u
cpencraa KOMITEHCAIIMH.
Pacmipenenenne momrHOCTH
KOMIICHCHPYIOIIIUX
YCTPOUCTB.

Komnencamus peakTuBHOM
MOIIHOCTH B  CETSIX C
HeJIMHEeWH oMU u
pe3KonepeMeHHOM

Harpy3KOu.

CaMOoCTOsATEIBHOE
U3y4YCHUE YYCOHOM
U Hay4HO-
TEXHHYECKOMH
JIUTEPATYPBHI.
Brimonnenue
paszzena
KOHTPOJIbHOM
paboThI

Paznen
KOHTPOJIHOM
paboThI

IK-3.3

HUroro no pazneny

14. Meroauka, anrOpUTMbI

u

MIPOrpaMMBl PacyeToOB OCHOBHBIX
rapameTpoB CHCTEM

9JICKTPOCHAOKEHHUS




14.1 Kparkue cBeneHus o0

OCHOBHBEIX nporpamMmmax
pacueToB napamMeTpoB
CUCTEM 3J'IeKTpOCHa6)K€HI/I$I,
HMCHOIIIUXCS B

pacropspKeHHH Kadeaphl.
AnroputM u  IporpaMma
OIIPE/CNIEHUs  PACUCTHBIX
UIEKTPUYECKUX  HArpy30K.
AnroputM u  IporpaMma
BbIOOpa KOJIN4ECTBa
LIEXOBBIX TpaHc(hOPMaTOPOB
C  y4eroM  KOMIIEHCAIUH
PEaKTHUBHON MOIIHOCTH.
Onpenenenue LEHTpa
IEKTPUIECKUX HAIPY30K.
Pacuer ceuennii mpoBonoB U
kabeneil 1mo JomycTUMOM
norepe HaNpsDKEHUsL.
TeXHUKO-2KOHOMUYECKHE
pacdeTsl IpU BBIOOpE yuCIa
U MOIIHOCTH  IIE€XOBBIX
TpaHC(HOPMATOPOB.

AHanM3 HECHHYCOUAATbHBIX
PSOKUMOB  IIpU  HaJIMYUU
BEHTWJIBHOM  Harpysku c
HCIIOIb30BaHUEM
nporpammel «GARMON».

Beinmonnenue
KOHTPOJIBHOM
paboThI

KonTponbHas
pabora

IK-3.1,
IK-3.2

HUroro no pazneny

15. OdopmiieHre KOHTPOIBHOMN

paboThl

15.1 Ilenpio BBINOIHCHHS
KOHTPOJIBHOM paboTsl
SIBIISIETCS BBITIOIHEHNE
00y4arIIMMHUCS psna
MPOCKTHBIX pabOT, TaKUX
Kak

- pacy€T DBIEKTPUYECKUX
Harpy3oxk,

- BBIOOp YMCIIa U MOIIHOCTH
CHUJIOBBIX TPpaHC(OPMATOpOB,
- KOMIIEHCAllUsl PEaKTHBHOM
MOIIIHOCTH,

- BBIOOD
SJIEKTPUIECKHUX CETeH,
- OmpejelieHHE  LEHTpa
IEKTPHIECKUX HATPY30K,

- BBITIOJTHEHHE
TEXHUKO-I)KOHOMHYECKUX
pacy€ToB M NPOYHE 3a/1a4u.

CXEMBI

OdopmieHne
KOHTPOJIbHOM
paboThI

Kontponbhas
pabora

IK-3.2,
IK-3.3,
IK-4.1

HUroro no pazneny

16. TloaroroBKa K 3aueTy

16.1 3auérnoe 3aHarne

6,1

IToxaroroska x
3a4€Ty.

3auér

MK-3.1,
IK-3.2,
MK-3.3,
IK-4.1

Hroro no pazpeny

6,1

Hroro 3a cemectp

36

18/611

46

3a4€T

Uroro o mucruminae

36

18/611

52,1

3a4CT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanuzauuM  NPEAYCMOTPEHHBIX BUIOB  y4eOHOUW pabOThI B  KadecTBe
o0pa3oBaTeNbHBIX ~ TEXHOJOTMH B  mIpenojaBaHuM  auciumiiuHel  «IIpoektupoBanue
ANIEKTPOCHAOKEHUSD» HCHOJB3YIOTCS TPAJAWLIUOHHASS W MOAYJABHO - KOMIIETEHTHOCTHAS
TEXHOJIOTUHU.

Ilepenaya HEOOXOOMMBIX TEOPETHYECKUX 3HAHUH ©  (OPMHUPOBAHHE OCHOBHBIX
npenctaBieHuii  nmo  kypcy  «lIpoexktupoBaHMe — NIEKTPOCHAOKEHMSD»  MPOUCXOAUT  C
HCI0JIb30BAHUEM MYJIbTUMEIUITHOTO 000py10BaHUS.

Jlekuuu TPOXOIAT B TpaauIUOHHONH Qopme, B (Qopme JIEKUUH-KOHCYIbTAUN |
npoOneMHbIX Jeknui. Teoperwmueckuii MaTepuad Ha MPOOJEMHBIX JIEKIHUSAX —SBISETCS
pe3yJIbTaTOM YCBOEHHS NOJYy4YEHHOM HH(GOpPMalMU TMOCPEICTBOM IOCTAHOBKH IPOOJIIEMHOTO
BOIIpOCa U TMOWCKa IyTed ero pemieHusa. Ha JNeKuusX — KOHCYNbTALUAX H3JI0KEHHE HOBOTO
MaTepuasa COMpPOBOXKAAETCS TOCTAHOBKOM BONPOCOB U JAMCKYCCHEH B MOMCKAaX OTBETOB Ha 3TU
BOIIPOCHI.

[Ipu npoBeneHNN NPaKTUYECKUX 3aHATUAX MCIOJb3YIOTCS paboTa B KOMaHJIE U METO/IbI
IT.

CamocTtosaTtenbHas paboTa CTUMYJIUPYET CTYACHTOB B IPOIECCEe MOATOTOBKH JOMAITHUX
3aJlaHui, TpH pEHIeHUHM 3ajJad Ha MpaKTUYeCKUX 3aHATUsAX. llpakThueckue 3aHATHS TIO
JTUCHMIUIMHE MPOBOJATCS B KOMIBIOTEPHBIX KJlaccaxX, YTO TO3BOJIAET CTYAEHTaM B IpoIiecce
MPaKTUYECKUX 3aHATHI paboTaTh ¢ MPOrpaMMHBIM 00eCIIeYeHNEM JAUCHUTIINHBI — IPOTPaMMHBIM
koMIiekcoM  «IIpoekTrpoBaHue 11€XOBOTO 3JIEKTPOCHAOXKEHUsS» M MPOrpaMMoil aHain3a
HECHHYCOUIATBHBIX PEKUMOB MTPH HATHYUH BEHTWIbHOH Harpy3ku «GARMON».

6 YueOHO-MeTouYecKOe o0ecnedeHue CaMOCTOATEIbHOI PadoThl 00yYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHOYHBbIE CPeACTBA 1/l POBeAeHU POMEKYTOUYHOMH aTTeCTAlMH
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOqUYecKOe M HHPOPMAIMOHHOE 00ecnevyeHHe U CIUIIHHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypAa:

1. 3acnmaBen, b. W. Ilocobue mo AWIULIOMHOMY NPOCKTUPOBAHUIO JUISI CTYIACHTOB
cnernuanbHoCcTH "DnekTpocHadxkenue" / b. U. 3acnasen, H. T. Ilatmmn ; MI'TY, kad. OIIII. -
Marnutoropck, 2010. - 131 ¢ : wn, HoMmorp., cxembl, Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=326.pdf&show=dcatalogues/1/10707
06/326.pdf&view=true (mara obpamenus: 25.09.2020). - MakpooOBbeKT. - TEKCT : 3IEKTPOHHBIA. -
HMMeeTcs neyaTHbBIM aHAJIOT.

2. Anuaposa, T. B. DnekrpocHabkeHue U 3JIeKTpooO0pyA0BaHNE 3TaHUN U COOPYKEHUH :
yuebnuk / T.B. AnuapoBa, M.A. Pamesckas, E.J[. CteOyHoBa. — 2-e uzja., nepepad. u aom. —
Mocksa : @OPYM : UHOPA-M, 2020. — 415 c. — (Bsicuiee oOpa3oBanue: bakanaspuar). -
ISBN 978-5-00091-500-4. - Teker : JJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1045619 (nata obparmenus: 27.09.2020). — Pexxum nocryma:
IO TTOJIITHCKE.

0) lonostHUTEIBHAS IUTEPaTypa:


https://magtu.informsystema.ru/uploader/fileUpload?name=326.pdf&show=dcatalogues/1/1070706/326.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=326.pdf&show=dcatalogues/1/1070706/326.pdf&view=true
https://znanium.com/catalog/product/1045619

1. IlpoexTrpoBaHKE IMEKTPHUUECKOTO OCBelIeHHs : yueOHoe nocodue / b. U. 3acnasern, A.
N. XKnanos, I'. b. benpix u ap. ; MI'TY. - Marnutoropck, 2017. - 1 a5eKkTpoH. ONT. AMCK
(CD-ROM). - 3ari. c THUTYJL. JKpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3900.zip&show=dcatalogues/1/1138
505/3900.zip&view=true (mara oOpamenus: 25.09.2020). - MakpooObekt. - Tekcr
AIIEKTPOHHBIN. - CBeneHus AocTymnHbI Takke Ha CD-ROM.

2. Omnomnesa, I H. DnekrpocHa®XeHHE MPOMBIIIJICHHBIX MPEANPUITANH W TOPOJIOB :
yuebnoe nocobue / I'. H. OmoneBa. — Mocksa : ®OPYM : UHOPA-M, 2020. — 416 c. —
(Bricmee o6pazoBanue: bakanaBpuart). - ISBN 978-5-8199-0769-6. - Tekcrt : sneKkTpoHHBIH. -
URL.: https://znanium.com/catalog/product/1044499 (nmara oGpamienus: 27.09.2020). — Pexxum
JOCTYTA: 10 TOIHCKE.

3. Cubukun, 1O. JI. Ilocobme K KypCcOBOMYy U IUIUIOMHOMY MPOEKTHPOBAHHIO
AIIEKTPOCHAOKEHUST TIPOMBIIIJICHHBIX, CEIbCKOXO3HCTBEHHBIX M TOPOACKHX OOBEKTOB: yd4eO.
nocobue / FO. . Cubukun. — M. : ®OPYM : UH®PA-M, 2019. — 384 c. : wun. — (Bsiciiee
obOpazoBanue. bakamaBpuar). - ISBN 978-5-91134-977-6. - Tekct : snektponHbii. - URL:
https://znanium.com/catalog/product/1003779 (mata obparenus: 27.09.2020). — Pexxum gocrtyma:
IO TIOJIITHCKE.

4. bamakoB lO.H., IIpoekTupoBanmne cxeM JJIEKTPOYCTAHOBOK : y4eOHOE Mmocoome Jist
By30B / baiakos lO.H. - M. : U3narensckuii jom MOU, 2017. - ISBN 978-5-383-01151-5 - Tekcr
. omektponubii //  OBC  "Koncymbrant  crygenta" i [cair]. - URL
https://www.studentlibrary.ru/book/ISBN9785383011515.html (mata obpamienus: 27.09.2020). -
Pexxum noctyma : mo moamucke.

5. llIeenos I'.B., I'opoackue pacrpeneiauTenbHble 3JIEKTpUUYECKUE CeTH : ydeOHoe
nocooue / IlIBenos I'.B. - M. : Usnarensckuii mom MOMU, 2017. - ISBN 978-5-383-01103-4 -
Texcr : onexrponnsri // OBC "KoncynpranTt crymenrta" : [cait]. - URL
https://www.studentlibrary.ru/book/ISBN9785383011034.html (mata obpamienus: 27.09.2020). -
Pexxum noctymna : mo moamucke.

6. AxkumoB E.I'., BeiOop u mpuMeHeHHE HHU3KOBOJBTHBIX AJICKTPUYECKUX aIlllapaToB
pacrnipenenenus, ynpasienus u atomatuku / E.I'. Akumos, H0.C. Kopo6xkog, B.I1. Coxomnos, E.B.
Tananos; nmox pen. E.I'. Akumona u 10.C. Kopo6koBa - M. : U3narensckuii jom MOU, 2016. -
ISBN 978-5-383-01035-8 - Tekcrt : anektponnsiii / 9bC "KoncynsTanT cryneHTa" : [calT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785383010358.html (mara oOparieHus:
27.09.2020). - Pesxum 1ocTyIa : 1O MOAIMUCKE.

8. Kypnan «BectHuk IOVYpl'Y. Cepus «HepreTuka»
https://vestnik.susu.ru/power/issue/archive

9. KypHnan «DIeKTpoTeXHUUECKHE CUCTEMBI M KOMIUTeKehD» ttp://esik.magtu.ru/ru/

10. Kypunan "BectHuk IBaHOBCKOTO  TrOCYZapCTBEHHOTO  JIHEPreTUYECKOTO
yHuBepcuteTa" http://vestnik.ispu.ru/taxonomy/term/102#

B) MeToguyeckne yKasaHus:
1. 3acnaBen, b.U. IlpoextupoBanue sinextpocHabxkeHus [Tekcr]: mocobue / B.W.
3acnasen, H.T. [Tatmun, I'.I1. Kopaunos. — Marauroropck: MI'TVY, 2019.-295 c.


https://magtu.informsystema.ru/uploader/fileUpload?name=3900.zip&show=dcatalogues/1/1138505/3900.zip&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3900.zip&show=dcatalogues/1/1138505/3900.zip&view=true
https://znanium.com/catalog/product/1044499
https://znanium.com/catalog/product/1003779
https://www.studentlibrary.ru/book/ISBN9785383011515.html
https://www.studentlibrary.ru/book/ISBN9785383011034.html
https://www.studentlibrary.ru/book/ISBN9785383010358.html
https://vestnik.susu.ru/power/issue/archive
http://esik.magtu.ru/ru/
http://vestnik.ispu.ru/taxonomy/term/102

r) [IporpamMuoe o6ecnneuenue u UHTepHeT-pecypceni:

IIporpammHoe o0ecnnieuenne

Haumenosanue I10 Ne norosopa Cpok feicTBUS JIMLIEH3UN
FAR Manager cB00OOHO pacnpocTtpansemoe [10 0eccpoyHO
Calculate Linux

cB00OO1HO pacmpoctpansemoe [10 GecepouHo
Desktop Xfce
Linux Calculate cB0001HO pacmpocTtpansemoe [10 6eccpouHO
MS Off_lce 2007 Ne 135 01 17.09.2007 0eccpouHO
Professional
7Zip cB00OO1HO pacmpoctpansemoe [10 06eccpovHO

HpO(l)eCCI/IOHaJIbeIe 0a3bl JAaHHbIX U l/lH(l)OpMaII]/IOHHbIe CIIPaAaBOYHLIC CUCTEMBI

Haspanwne xypca Ccpliika

DrekTpoHHas 0a3a TMepHOIUUECKUX u3maHuii East View

Information Services, OO0 «MIBUC» https://dlib.eastview.com/

Nudopmanmonnas cucrema - EnmHoe OKHO mocTyma K URL: http://window.edu.ru/
HH()OPMALMOHHBIM pecypcam ' ] T



https://dlib.eastview.com/
http://window.edu.ru/

9 MaTepuajbHO-TeXHHYeCKOe o0ecriedeHue TUCIUIIHHBI (MOIYJIs1)

MaTepI/IaJIBHO-TCXHI/I‘-IGCKOG obecrnieucHue JUCHUIINIMHBI BKJIFOYACT:

MynbTUMeUHHBIEC CPEICTBA XPAHEHHUS, IIEPEeJauy U MPeICTaBICHI HHPOPMAIIHH.

Jlocka, MynbTUMEUINHBIN IPOEKTOP, IKPAH

[MepconansHbie KoMIBIOTEPHI ¢ makeToM MS Office, Berxoom B IHTEpHET ¥ ¢ JOCTYIIOM
B JICKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA

[IpuknagHoit IIPOTrpaMMHBII KOMILICKC «IIpoextupoBanue LIEXOBOI0
anekTpocHadxkeHus» (NAG).

[IporpaMMHbIii KOMILJIEKC OO€CIIeUYMBAaET aBTOMATH3MPOBAHHOE DPEILIEHUE CIEIYIOIINX
3aJ1a4 MPOEKTUPOBAHUS LIEXOBOTO AEKTPOCHAOKEHHUS:

- COCTaBJIEHUE U PEIaKTUPOBAHHUE BEAOMOCTHU 3JIEKTPONPUEMHHUKOB C IIPEIOCTABICHUEM
HE0OXO0IMMBIX CIIPABOYHBIX JaHHBIX;

- OTpEJEeNIEHNE PacUeTHBIX JJIEKTPUUYECKUX HArPy30K JJS pa3jIMYHbIX YPOBHEH CXEMBI
AIEKTPOCHAOKEHHUS;

- ONpEeleNIeHHe YHciIa M MOIIHOCTH IIEXOBBIX IOHU3HUTEIbHBIX TpaHCPOPMATOPOB
10(6)/0,4 xB ¢ y4eToM KOMIICHCAIIMN PEAKTUBHOMN MOIIIHOCTH;

- ompeziesieHue TpedyeMoii MOIITHOCTH KOHICHCATOPHBIX YCTaHOBOK HanpsbkeHreM 10(6);
kB;

- TEXHHUKO-3KOHOMHUYECKOE CPaBHEHHE BapUAHTOB YUCJIA U MOIIHOCTH MOHU3UTEIbHBIX

TpaHc(hopmMaTopoB;

- OTIpEeJIeNIEHUE LIEHTPA IEKTPUUECKUX HATPY30K;

- BbIOOp M MpOBEpKa CEYEHHI MPOBOJAHMKOB MUTAIOIIMX U PACHpPEICIUTEIbHBIX CeTeil
BHYTPULIEXOBOTO IEKTPOCHAOKEHNUS.

OmnuceIBaeMblil MPOrpaMMHBIN KOMILIEKC TIO3BOJISIET PELIATH €I11e PsIJ 3aJay, CBA3aHHBIX
co crnenuuKol MPOCKTUPOBAHUS IIE€XOBOM JJIEKTPUUYECKONW CeTH (OINpeAesieHHe MPOSKTHBIX
3Ha4EeHUI HEKOTOPBIX KAUYECTBEHHBIX ITOKa3aTes el 3JeKTPOCHAOKEHUS U JIp. ).

[Tporpammusrit mpoaykt «GARMON»

[Tporpamma «GARMON>» 103BOJIIET MPOU3BECTH aHAIM3 KOI(PPHUIIMEHTa HCKAKCHUS
CHHYCOUJATBbHOCTH KPHBOW HAINpPSDKEHUS, CIIEKTPa TApMOHHMK HAIPSDKEHHUS B TAOJIWYHOM W
rpaduYeckoM  BHJAX OpPH  HAIUYUU  CPEOU  DIIEKTPONPHUEMHUKOB  YIIPABISEMBIX
npeoOpa3oBarenel u 0aTapei CTaTHIeCKUX KOHJICHCATOPOB



NPUJIOXKEHHUE 1
(oGs3aTenpHOR)

Y4e0HO-MeTOIMYECKOe 0DecTiedeHHe CAMOCTOATeILHOI padoThI CTY/IEHTOB

[To mucuunnune «IIpoexkTupoBaHuE EKTPOCHAOKEHUA» IPEAYCMaTPUBAETCS
BBINIOJIHEHUE 00YYaroIIMMHCS KOHTPOJIbHOU paboThI.

Kaxp1it 00yuaromuiics moaydaeT HHAUNBUIYaTbHOE 331aHUE JUIS BBITIOTHEHUS
KOHTPOJIbHON paOOTBHI.

Lenbto BBITIOJTHEHUS KOHTPOJIBHOW  PaOOTHI SIBJISETCS BBIMOJIHEHHE O0YJAIOIMMHUCS P
MIPOEKTHBIX PadOT, TAKUX KaK

- Pacy€T IEKTPUYECKUX HATPY30K,

- BBIOOp YMCIIa U MOIIIHOCTH CUJIOBBIX TpaHC(OPMATOPOB,

- KOMIIEHCAllUs PEaKTUBHOW MOIIIHOCTH,

- BBIOOP CXEMBI IIEKTPUUECKUX CETEH,

- OIpeIeTICHHE LIEHTPA NIEKTPUUECKUX HArPY30K,

- BBINOJIHEHNE TEXHUKO-DKOHOMUYECKUX PACUETOB U MPOYUE 3a4a4H.

B kauecTBe 00bEKTa BHIMOJIHEHHS] KOHTPOJIBHON PabOTHI IO TUCIUILIIMHE
«[IpoexTrpoBaHue 3MEeKTPOCHAOKEHUSD C YUETOM MHIMBUyalIbHBIX 0COOEHHOCTEH
00ydJaromerocss MOKeT OBITh BHIOPAHO:

- MOJpa3/ieJIeHNe MPOMBIIIJIEHHOTO MPEINPUITHS, B KOTOPOM paboTaeT o0ydaromuics,

- HACEJICHHBIN MYHKT WIM MHKPOpPaioH, B KOTOPOM MPOKUBAET 00ydaromuics,

- TUIIOBOM OOBEKT, 3a/laHHbII FCHIJIAHOM, BEJOMOCTBIO AIEKTPOIPUEMHHKOB.

[Ipn BBITOTHEHUM KOHTPOJBHOW pPabOThI OOydalImMecs OCBaWBalOT paboTy ¢
MPOrPaMMHBIM ~ KOMIUIEKCOM «[IpoexTpoBaHUE  IEXOBOTO  AJIEKTPOCHAOKEHUS,
paszpabotanHbsiM Ha kadeape DI, koTopsiii oOecrieunBaeT aBTOMaTU3UPOBAHHOE PEIICHUE Psiaa
3a/lad MPOEKTHPOBAHMS AJIEKTPOCHAOKEHMsS, TaKMX KaK COCTaBIIEHHE U PpPEJaKTUPOBaHUE
BEJIOMOCTH DJIEKTPOIPUEMHUKOB C MPEIOCTABICHUEM HEOOXOIUMBIX CIPABOYHBIX JAaHHBIX;
OTpEJeNICHUE PACUYCTHBIX JJIEKTPUUYECKUX HArpy30K [UISl Pa3IUYHBIX YpPOBHEH CXEMBI
ANIEKTPOCHAOKEHUS;  OMpeleieHHe 4Yucia M MOIIHOCTH  ILEXOBBIX  HMOHM3UTEIbHBIX
tpanchopmaropoB 10(6)/0,4 kB ¢ yueroM KOMITEHCAllMK PEAKTHBHOW MOITHOCTH; OINPEICIICHHUE
TpeOyeMOil MOIIHOCTH KOHJEHCATOPHBIX YCTAaHOBOK HampspkeHueMm 10(6); kB M HEKOTOpBIX

IPYTHUX.

Kontponbhast pabota BBIOIHSIETCS 00YUYarOMIMMCS CAMOCTOSTENBHO O] PYKOBOJICTBOM
npenofasatens. 1Ipu BEIMONIHEHNN KOHTPOIBHOH paboThl 00yJaromuiics JOJDKEH MOKa3aTh CBOE yMEHHE
paboraTh ¢ HOPMAaTUBHBIMH MaTepHaIaMH 110 IPOCKTUPOBAHUIO JIEKTPOCHAOXKEHUS, IPYTUMH
JUTEPATYPHBIMHU HCTOYHUKAMH, UMEIOIIMNMCS [IPOrPaMMHBIM 00ECIIEYCHNEM, a TAKKE BO3SMOKHOCTh
CHCTEMaTU3UPOBAaTh U aHAIM3UPOBATH (PaKTHUECKUN MaTepHal M CAMOCTOSITEIBHO TBOPUECKH €T
OCMBICITUBATh.




DopMbl 3aJ1aHUs Ha MHIMBUAYAIbHYIO KOHTPOILH VIO Da6OTVZ
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BenoMOCThb 2JIEKTPOIPUEMHMKOB
ObpekT: MexaHmdeckmy uLex Nl
HauMeHOBaHMe Kot U}z;M P HOM, KBT HE'
1 TsaXeJIEM TOKAPHEM CTAHOK 3 0.38 137.00 60
2 TsaXeJIEM TOKAPHEM CTAHOK 3 0.38 117.00 60
3 CBapoOuHEM TpaHCchOpMATOP 3 0.38 50.00 25
4 TenyioBas 3aBeca 3 0.38 19.00 100
5 [IprBOL BOPOT 3 0.38 3.00 15
6 TOKapPHE CTAHOK 3 0.38 111.00 60
7 TOKapPHE CTAHOK 3 0.38 115.00 60
8 TOKapPHE CTAHOK 2 0.38 93.00 60
9 TOKapPHE CTAHOK 2 0.38 58.00 60
10 TOKapPHE CTAHOK 2 0.38 39.00 60
11 TOKapPHEM CTAHOK 1 0.38 36.00 60
12 TOKapPHEM CTAHOK 2 0.38 23.00 60
13 TOKapPHEM CTAHOK 1 0.38 67.00 60
14 dpes3epHE CTaHOK 1 0.38 77.00 60
15 ByBonmosIOeXHEI CTaHOK 2 0.38 26.00 60
16 BMHTOpPE3HEM CTaHOK 2 0.38 35.00 60
17 Kpau 100/20:rmm.nombseM 2 0.38 80.00 40
Kpau 100/20:BCI.nombeM 2 0.38 30.00 40
Kpau 100/20: mocT 4 0.38 22.00 40
Kpau 100/20: Tenexxa 2 0.38 16.00 40
18 Kpau 20/7.5: my.nmombeMm 2 0.38 30.00 40
Kpau 20/7.5:BCI.noobeM 2 0.38 22.00 40
Kpau 20/7.5: mMocT 4 0.38 7.50 40




Kpau 20/7.5:Tenexka 2 0.38 5.00 40
19 Kpau 50/12.5:1uy.n0onmeMm 2 0.38 75.00 40
Kpau 50/12.5:BCcn.nombeM 2 0.38 37.00 40
Kpau 50/12.5: mocT 4 0.38 22.00 40
Kpau 50/12.5: Temnexka 2 0.38 7.50 40
20 CTauMoOHapHEE KOMIIPeCcCOphl ALl 4 6.00 250.00 100
21 MacJsocTaHLMs 1 0.38 29.00 100
22 AIMMHMCTPATMBHO-OBITOBEE IIOMEUEHMUS 1 0.38 29.00 100
23 SyeTpoMexMacTepckas 1 0.38 37.00 100
24 BeHTYCTaHOBKU 4 0.38 19.00 100
Bcero no BeOOMOCTH:

wN e

No ok

8.
9.

B xoHTpos1bHOM paboTe JOKHBI ObITh MPOPAaOOTaHbl U U3JI0KEHBI B MMOSICHUTENIBHOM 3aMKCKe K
paboTe HIKENEePEYUCICHHbBIE BOIIPOCHI U Pa3/IeIIbI.

CocraBieHre BEJOMOCTH JIEKTPOIIPUEMHHUKOB C yYETOM OCBETHUTENILHOM Harpy3KHu.
Onpenenenre pacyeTHBIX AIEKTPUUECKUX HArPY30K.

Omnpenenenre 4yuciia U MOLIHOCTH LIEXOBBIX TPaHCHOPMATOPOB C y4ETOM KOMIIEHCALUU
PEaKTUBHON MOITHOCTH.

Br16op Garapeii craTH4eCKHX KOHACHCATOPOB JJIs KOMIIEHCAIIMA PEAKTUBHOM MOIIITHOCTH.
Br160p uncna 1 MOIHOCTH TpaHCPOPMATOPOB LIEXOBBIX IT/cTaHIMi 1o pe3ynbratam TOO.
Br16op cxem anekTpocHabdxkenus Boimie u 10 1000 B.

BenoMocTh 31eKTpONPUEMHHUKOB C Y4€TOM BBIOPAHHOM CXEMBbI 3JIEKTPOCHAOKEHU, Yuciaa U
MOII[HOCTH LI€XOBBIX TpaHC(HOPMaTOPOB.

Pacder 3nekTpu4ecKux Harpy30K I0 y3/1aM BbIOPaHHON CXEMbI AJIEKTPOCHA0KEHUS.
OmnpeneneHne NEHTPOB NIEKTPUIECKUX HATPY30K.

10. Be16op u mpoBepka ce4eHU IPOBOJHUKOB MUTAIONIUX U PACTIPEICITUTEIBHBIX JINHHM.
11. OnpeneneHue pacyeTHBIX HArPY30K Ha KPAHOBBIC TPOJUICH.

12. Be16op 1 mpoBepKa KPaHOBBIX TPOJUICH.

13. Bb160p HU3KOBOJIBTHBIX KOMIUIEKTHBIX YCTPOMCTB.

0)

3a7aHne Ha KOHTPOJIBHYIO paboTy

1.

2.
3.

4.

o

6
7.
8.
9.

CocraButh miaHa mukpopaiiona Nel33 OpKOHUKUA3EBCKOTO paiioHa r.MarHutoropcka c
yKa3aHUEM >KHIIbIX U OOIIECTBEHHBIX 3/IaHUI.

XapakTepucTuka moTpeduTeneit AMeKTpoIHepPrun MUKpopaiiona Nel33 .

Omnpenenenre pacueTHBIX AIEKTPUUECKUX HArPY30K JKUJIBIX U OOIIECTBEHHBIX COOPYKEHUMN
MUKPOpanoHa.

Omnpenenenne CyMMapHBbIX 2JIEKTPUUECKUX HArpy30K.

OmnpezeneHre 4nucia U MOUTHOCTH MOHMKAIOIIUX CHIJIOBBIX TPaHC(HOPMATOPOB JJISi UTAHUS
Harpy30K *KHJIbIX U OOIIECTBEHHBIX COOPYXEHUIH MUKpOpaioHa.

Br160p cxemsl anexkrpocHabxkenus 10 kB TII mukpopaiiona.

Omnpenenenne NEHTPOB NIEKTpUUecKkuX Harpy3ok TII MukpopaiioHa.

Onpenenenne mecrononoxenus TII mukpopaiioHa.

Br160p 1 nmpoBepka cedeHnit TPOBOJHUKOB MUTAOUINX U paclpeleIUTeIbHbBIX JIUHUI.

10. Bo16op KOHCTPYKTHUBHOTO McHoaHEeHus ropojackux TII mukpopaiiona Nel33.

KOHTpOJIbeIe BOIIPOCHI Ui CaMOoO0oTUYEeTa MO pasjaejaaM AUCUUIIIMHBI.




Pasnen 1. Beenenue.

1. Kakas rpyrmima npOoeKTHPOBIIUKOB 3aHUMAETCS POCKTUPOBAHNUEM TIOJIBOJIA TUTAHUS K MEITKAM
CHJIOBBIM 3JICKTPONIPUEMHUKAM, PACIIOJIOKEHHBIM B 8 IMUHUCTPATUBHO-OBITOBBIX IIOMEIICHUSAX U 3/IaHHSIX.

2. KTo npuHMMaer peuieHue o CTaAuiHOCTH TPOEKTUPOBAHNUS?

3. KakoBo Ha3HaYeHHE TEXHUKO-9KOHOMUYECKOr0 000CHOBAHNUSA?

4. Kakuve 4epTeXu TOTOBITCS Ha TAIe TEXHUKO-IKOHOMUYECKOT0 000CHOBaHU?

5. HazoBuTe ctaguu mpoeKTUPOBAHUS.

6. [ly1g kakuX 00BbEKTOB UCIIONB3YETCS IBYCTaIMHHOE POCKTHPOBAHME?

7. B uem oTIIMYKE OJTHOCTAUITHOTO OT IBYCTaIMHHOIO MPOSKTHPOBAHUS?

8. HazoBuTe rojioBHYI0 OpraHU3aIfio 10 MPOSKTUPOBAHHIO 3JIEKTPOCHA0KEHHUS TPOMBIIIICHHBIX
NPEANPUATHHN.

Pasjnien 2. YYér yeIoBUM OKPYXKAIOIIEN Cpelibl IPYU OIPOEKTUPOBAHUHN DIIEKTPOCHA0KEHUS

1. Kak yka3bIBaeTcsi KIIMMAaTHYECKOE NCIIOJHEHHE B MTACIIOPTHBIX JAHHBIX 3JIEKTPOOOOPY10BaHMS?

2. Uto moHUMaercs Mol OTHOCUTEILHON BIaKHOCTHIO?

3. Kak yka3biBaeTcsl B MacIOPTHBIX JJAHHBIX BO3MOYKHOE pa3MeIleHHE YJICKTPO00opyIoBaHUs?

4. IIpokOMMeEHTHpYHTE YCIIOBHOE 0003HaUeHNE CBOICTB 3aIUTHBIX oboouek
3JIEKTPOOOOPYIOBAHUS.

5. Uto moHMMaetcs o] B3pbIBOONACHON CMEChI0?

Pasnen 3. TeXHUKO-9KOHOMUYECKHE PACUEThl IPH IPOSKTUPOBAHHUH DJIEKTPOCHAOKEHUS

1. KakoBa 11elTb TEXHUKO-D9KOHOMUYECKAX pacU€ToB IPH MPOCKTUPOBAHHUH dIIEKTPOCHAOKEHMSI?

2.Yto mnpuHWUMaeTcs B KayeCTBE KPUTEPHS TPU BBITOIHEHUH TEXHHKO-3KOHOMHYECKHX
pacuéron?

3. Kak onpenensirorcst moTepu MOITHOCTH B JIMHUSIX dJIEKTporiepenad?

4. Yto moHMMAETCS 0] BpEMEHEM MaKCHUMAaJIbHBIM ITOTEPH?

5. HazoBuTe METO/IBI OnpeneNeHust OTeph dIIEKTPOIHEPTHH B IMHHSX dJIEKTpoIiepeaay.

Pasmen 4. Ananu3  B3aMMOCBSI3€M  MEXKIY IMOTPEOHUTENSIMHU  DJIEKTPHYECKOH DHEPrMH U
DHEProCUCTEMOI

1. Yo noHnMaercs moa HOMHUHAIBHON MOILTHOCTBIO JIEKTPOABUTATENS?

2. Kakue 37eKTporprueMHUKH OTHOCITCS K 0CO00H TpyTime?

3. Kak oTpakaercs Ha HOCTPOEGHMM CXEMBI 3JIEKTPOCHAOKEHHS HAJIMYHE 3JIEKTPONPUEMHUKOB
0c000if TpymIBI?

4. Ha kakoii meproZ BpeMEHH IOIYyCKAETCs IEPEPBIB B AJIEKTPOCHAOKEHUH AIEKTPOIPUEMHIKOB
Il kateropuu?

5. UeM xapakTepu3yeTcs NOBTOPHO-KPATKOBPEMEHHBIN PE&KUM pabOThI 3IEKTPONpUEMHUKA?

6. Kakas nmocrosiHHast BpeMEHHU UCIONB3YETCS IPU ONPEAETICHUH PAcUEeTHOI Harpy3Ku Ui BIOOpa
MOLIHOCTH TpaHchopmaTopa?

7. Uto moHMMaeTCs 0] PaCUeTHOMN AIIEKTPUYECKON HATPY3KOW?

8. Kak onpenenutsd 3¢ GeKTUBHOE YUCIO IEKTPONPUEMHUKOB?

Pa3nen 5. BBIGOD HMCTOYHHUKOB NUTAHUA U UX MCCTOIOJOXKCHUA

1. YTo 10IKHO SBIATHCS OCHOBHBIM HCTOYHHUKOM MUTAHUS VIS NPEANPUATHS?

2. Yto MOXKeT OBITh HCIIOIB30BATHCS B KAYECTBE MMyHKTA MPUEMA 3JIEKTPOIHEPTHH?

3. Kak onpenensiercst BoamoxkHoe MecTonoioxenue ['TITT?

4. Kakue yciaoBusl HaKJIaIbIBAIOTCSI HA UCIIOJHEHUH PACIPEAEIUTEBHBIX YCTPOUCTB HAIMYKE Ha
MPEANPUATHN UCTOUHUKOB 3arps3HEHUs?

5. Uto noHMMaeTcs NoJ MUHUMAJIbHBIM 3aITHEIM HHTEPBAIOM?



Paspgen 6. [IpoekTpoBaHKE CXEM BHEIIHErO U BHYTPU3aBOJICKOIO 3J'IeKTDOCHa6)KCHI/I$I

1. B xakux ciryyasx peKOMEHIyeTCsl IPUMEHEHNE TOKOIIPOBOJOB?
2. B xakux cirydasix BO3SMOXKHO BBIITOJTHEHUE MAarHCTPAIBHBIX CXEM KaOelsMu?
3. B kakux ciydasx cieayer BBIMONHATh TEXHUKO-dKOHOMUYECKOe OOOCHOBAHWE HAIPSKEHUS

MUTAIOIINX JIMHUN?

4. Kakoe HanpspDKEHUE CIeAyeT MPUHUMATD TSl BHYTPU3aBOJICKUX PaCHpeleIUTENbHBIX CeTei?
5. Kak MOXHO BBITIOJTHUTH MIUTAHHUE 3JICKTPOIIPUEMHHUKOB 6 KB Mpu HampsHKeHUH 3aBOJICKON CETH

10 kB?

6. B uem npenmMyIecTBa moACTaHIUN TIIyOOKOro BBOIA?

7. B xakux ciyyasix CliefyeT pe3epBUPOBaTh MUTAIOIIYI0 KaOelbHYIO JTHHUIO?

8. Kak onenunBaercst He0OX0JMast CTENIEHb PE3ePBUPOBAHUS?

Paznen 7. IIpoeKTUpOBaHKE BHYTPULIEXOBBIX CETEH.

1. B uem nmpenmyIIecTBa BHYTPHIIEXOBBIX CETEH, BHITIOJIHEHHBIX IIMHOMPOBOIAMH?

2. YeM OTIHYAIOTCS pacHpeNeUTENbHbIC IMTHOMPOBOJILI OT MAaruCTPAIBHBIX?

3. B xakux ciyuasx pekomenayercs ucronb3opats LLICY, TICY?

4. CKOJNBKO DIIEKTPOIIPHEMHHUKOB CIIEJyeT TMOJKIOYaTh K CHIIOBBIM paclpeeuTenbHbIM
MTyHKTam?

5. [MoueMy 37EKTPOTEXHUYECKHE IMOMEIICHHSI CTPEMSTCS MaKCHMAIBHO MPHOIU3UTH K IIEHTpaM
Harpy3ok?

6. Jlnss yero nOOMBAIOTCS MAaKCUMAJILHO BO3MOXHOTO YKPYITHEHHS JIEKTPOTEXHUYECKHX
MIOMEILEHUH ?

7. Kax BBITTOMHAIOTCS AJIEKTPOTEXHUYECKHE TTIOMEIIEHNS B MBUTHHBIX IIeXax?
8. Uto cremyer mpemycMaTpuUBaTh JUIsI COKpAllleHHWs o0beMa CTPOHUTENBHBIX paboT B Xoje

MOHTAaKa 3JIEKTPOOOOPYIOBaAHHMS?

Pasnen 8. IlexoBbie TpaHCc()OPMATOPHBIC MOICTAHIINH.

1. B yem mpenMyIiecTBa KOMITIEKTHBIX TPAHC(POPMATOPHBIX TOJACTAHIINH?

2. B xakux ciydasx BO3MOXKHO PUMEHEHHE OJJHOTPAHCHOPMATOPHBIX MTOJCTAHIUI?

3. B uem npenmymiectBa TpexTpaHCHOPMATOPHBIX TOICTAHIUNA?

4. TloueMy JuIs TIEXOBBIX TpaHC(HOPMATOPOB PEKOMEHAYETCS CoeAnHeHHe 00MOTOK JI/Y?

Pasznen 9. [Muranne noaxséMHO-TpaHCIOPTHEIX yeTaHoBoK (ITTY)

1. Kak BBIOHpAtOTCS ¥ IPOBEPSIFOTCS KPAHOBBIE TPOJLIEH ?

2. CKOIIBKO PEMOHTHBIX 30H MPEIYCMAaTPUBAIOT IIPH PACIIOJIOKEHUH B IIPOJIETE TPEX KPaHOB?

3. Kax ompenensiercs pacyerHas Harpyska Juisi BRIOOpa TpoJuiei?

4. Uto mpuMeHsieTcs B KauecTBe MaTepraia TPOJIIei?

Paznen 10. HuskoBoneTHBIE KoMIuIekTHBIe yeraHOBKH (HKY). 3ammTHbIe 1 KOMMYTallHOHHbBIE

alrapaTsl B CETAX HU3KOI'O HAITPSAXKCHMA. BBI6OD " 3a11uTa IIPOBOJHHUKOB.

1000 B.

1. B xakux ciryyasix AOMycKaeTcs He yCTaHaBIMBaTh anmapar 3amuTsl Ha BBoje B HKY?
2. Kakue anmapats! 3a1uThl ycraHasnusatorcs B HKY?

Paspgen 11. Pacuérsl KOpOTKUX 3aMBIKAHUN IIPU IIPOSKTUPOBAHUH DIIEKTPOCHAOKEHHUSL.

1. Kakoga LEJIb ONpPCACIICHUS TOKOB KOPOTKUX 3aMbIKAHUI?
2. Kaxk BI)I6I/IpaIOTC$I PAaCUYCTHLIC YCJIOBUS IPHU ONPCACICHUN TOKOB KOPOTKUX 3aMbIKaHUI ?
3. B uem ocobeHHOCTH OIIpeACIICHUA TOKOB KOPOTKHUX 3aMBIKaHUIl B JJICKTPUYCCKUX CCTAX HO



Pazgen 12. IIpoekTUpOBaHKE JICKTPUUCCKOIO OCBEIICHUS.

1. KakoBo Ha3Ha4YeHHE OCBEIICHHS 0€30MacHOCTH?

2. Jly1g 9ero BBINIOITHSETCS 3BaKyallMOHHOE OCBEIICHUE?

3. [Ipu kakuX yCIOBHIX MOKHO UCIIOJIB30BATH JJIOMUHECLEHTHBIC JIAMITBI B KAU€CTBE HCTOUHUKOB
CBeTa OCBEIleHHns Oe30macHoCTH?

4. Kak MOXXHO pacrojiaraTh CBETHJIBHHKH B MPOWU3BOJICTBEHHBIX IOMENICHUS C (epMEHHBIM
nepeKkpeITremM?

5. CKOIIbKO OCBETUTEIFHBIX MOCTUKOB MOYKHO PACTIONIOKUThH B IPOU3BOACTBEHHBIX MTOMEIIESHUSX
mpuHon 20 mM?

6. Kakue HCTOYHHKH CBETa PEKOMEHYIOTCS JJIsl BHYTPEHHEr O OCBELIeHUS?

7. Kakue HCTOYHHKH CBETA PEKOMEHTYIOTCS ISl HAPY>KHOT'O OCBEILICHHS?

Paspgen 13. KoMneHcaiinsg peakTHBHOM MOIIHOCTH.

1. Yro MoKeT ObITh UCIIOIB30BAHO B KAYECTBE HCTOUHUKOB PEaKTUBHON MOIIHOCTH?
2. Kakue orpaHWYeHUs HAKJIAJbIBAIOTCS HAa HCTOUYHHUKHM PEAKTHUBHOM MOIIHOCTH HAJMYMe Ha
MIPEANIPUATAN HETMHEWHBIX HATPY30K?

Pa311en 14 MeTOlII/IKa, AJITOPUTMBI M ITPOTrpaMMBI  PACYCTOB OCHOBHBIX ImapaMEcTpoOB CHUCTEM
DJIEKTPOCHA0KEHUS

1. Jlst gero onpezensiercs IeHTp Harpy3ok?

2. Kak cremyer BoIOMpaTh CEUSHUST TUTAIONINX JTHHUH?

3. Tlo xakuM KpUTEPHUSIM BBIOMPAIOTCS YHCIIO M MOIIHOCTH TpaHcdopmaropos 10(6) kB?

4. Kakuie TpancdopMaTopsl yCTAaHABIMBAIOTCS B IEXOBBIX KOMIUICKTHBIX TPaHC(HOPMATOPHBIX
HOACTAHIIUAX?



MNPUJIOKEHUE 2
(o0s3aTenbHOE)

a) OLCHOYHBIC CPEACTBA AJIS1 IIPOBECACHUA l'lpOMe)RyTO‘lHOﬁ arTreCcTranmmu

Kon
WHIUKATOpa

Nuaukatop J0CTHXREHUS
KOMIIETEHIINH

OneHouHbIE CpeICcTBA

IIK-3 Cnoco0eH NpuHUMATH y4acTHe B IPOEKTHPOBAHMHU 00bEKTOB NPO(ecCHOHAIBLHOM eI TeJIbHOCTH B COOTBETCTBUM € TEXHMYECKHM
3aJJaHMeM M HOPMATHBHO-TEXHHMYECKOH JOKYMEHTAUHeH, c00/1101as1 pa3InYHble TEXHHYECKHUE, JHEProdQGeKTHBHBIC H IKOJIOTHYECKHUE
TpeOOBaHUs U MPOBOANTH 000CHOBAHNE POEKTHBIX PellIeHH i, a TaKkKe 0(popMJISITH TEXHHYECKYI0 JOKYMEHTAIMIO HA Pa3IHYHbIX CTAAMAX
pa3padoTKM NMPOEeKTa

IK-3.1

PaspabateiBaer u
oopmisier KOMITJIEKTHI
MPOCKTHOH ®w  paboueit
JOKyMEHTAIlN! MPOCTBIX
y3JI0B CHCTEMBI
3JIEKTPOCHAOKEHUS
00BEKTOB KaImnTaJIbHOTO
CTPOUTEIHCTBA

IlepedyeHb BONPOCOB AJ MPOMEKYTOUHOM aTTeCTALMHU

1. Kakas rpymnma mNpOEKTHPOBIIMKOB 3aHUMAETCd MPOEKTHPOBAHHEM TOABOJA MHUTAHHUS K MEJIKHM CHIIOBBIM
PIEKTPOIPHEMHNKAM B aIMUHUCTPATHBHO-OBITOBBIX TOMEIIEHUSIX?
. Uto moHMMaeTcs o, HH)KEHEPHBIM IIPOEKTOM?
. KTo nmpuauMaer pemierne o ToM, BO CKOJIBKO CTaAMi OyAeT BBIIOIHITHCSA IPOSKTHPOBAHUE?
. Bo ckomnbKo cTanuii BRITOMHSETCS TpoekTHpoBanne? Hazopure ux.
. KTo popmymupyer TexHndeckne yciaoBHs Ha IPUCOETIMHEHNE K dHEprocucTeMme?
. UTo yKa3bpIBaercs B TEXHUYECKHUX YCIOBUAX HA IIPHCOEANHEHHE K dJHEProcucTemMe?
. B uem oTnmume ofHOCTAMITHOTO MPOEKTUPOBAHUS OT ABYCTaAUHHOTO?
. Uro takoe moxacranius riayookoro BBona? Ilpuseaure npumeps! [11I'B, pacronoxennsix Ha Tepputopun MMK.
. Kax Bpl monmmaere cTymeHYaThI TPUHIMIT TOCTPOEHUS CXEM paclpemeleHHs 3JIeKTpodHepruu? Bo CcKoibko
CTYIEHEeH pPEKOMEHAYeTCS BBIMIONHATh 3aBOJCKYIO pacHpeAeiuTeNbHyl0o B Kakux ciydasx MpH MPOSKTHPOBAHUH
BaBOJICKOW pacCHpeleNnTeIbHON CeTH PEKOMEHIYeTCsl WCIOIb30BaTh MAaruCTpaIbHBIE THHUH, BBHITOTHEHHBIE KaOemsaMu?
IMO>KHO M IPUMEHATh MaruCTPajJbHbIC IMHUY TS IATAHUS DIEKTPOIPUEMHHUKOB | kKaTeropuun?
10. Ckonbko TpanchopMaTOPOB ¢ BRICIIM HanpspkeHneM A0 10 kB pekoMeHayercs MoaKITovYaTh K OHOW MarucTpanm?
11. B xakux cimydasx 1enecoodpa3Ho MpUMeHEHUE paauaibHbIX JTUHIHN B 3aBOACKOHN pacIpeqeuTeIbHOW CeTH?
12. Cnenyer mu mpeaycMaTpyBaTh YCTAHOBKY OTKITIOYAIOIIET0 allapara mepes [eX0oBsIM TpanchopMaTopom?
13. B xakux cimy4asx TpeOyeTcsl yCTaHOBKa OTKITIOYAIOMIETro arapara mnepes IeX0BsIM TpaHchopMaTopom?
14. B xakux ciydasx TpeOyercs MpOBeAeHWE TEXHUKO-JKOHOMUYECKHX pPACUETOB NP BBIOOPE HOMHHAIBHBIX]
HaNpsHKEHUH TUTAIOMUX NPEANPUATAE TUHUN?
15. Kakue HanpsKeHUs PEKOMEHIYIOTCSI TSI 3aBOJICKON pacIIpeleuTeNbHON ceTH?
16. Yro BamsieT Ha BBIOOpP HANPSDKEHUS IJ1s1 TIUTAHUS CUIIOBBIX U OCBETUTENBHBIX JIEKTPOIPUEMHHUKOB B LIEXOBBIX CETSX?
17. B 4eM npeuMylnecTBa MaruCTPaJIbHBIX CXE€M BHYTPHIIEXOBOI'O PACHpEIENCHUS JJIEKTPOIHEPIUHU, BBIIOIHEHHBIX
KOMIUIEKTHBIMH ITMHOIPOBOJAMHU?

O©CooO~NO O WN




Kon
WHOUKATOpa

Nupukarop J0CTHXEHUS
KOMIIETEHIINU

OneHouHbIE CpeICTBA

18. B kakux cioy4yasx OTBETBJICHHMS OT KOMIUICKTHBIX IIHHOIMPOBOIOB MOTYT BBINOJHATHCS 0O€3 INPUMEHEHUS
ABTOMATHUYECKUX BBIKITIOUATEIICH?

19. B uem oTiiMume CUIIOBOrO pacnpeaenuTensHoro mkadga ot HICY?

20. CKOJIBKO 3JIEKTPOITPUEMHHKOB PEKOMEH/TYETCs TOIKII0YATh K CHIIOBOMY pacipeienuTelsHoMy mKady?

21. B kakux cinydasx peKOMeHIyeTcs B 1iexax ucnonb3oBanue LLCY, TICY?

22. Tlpu “CNONb30BaHUM MaruCTPaJIbHBIX CXEM B IIEXOBOM CETH KaK PEKOMEHTyeTcs MOKIII0YaTh OCBETUTEIBHBIC CETH U
TPOJUICHHBIC JIMHUH ?

23. Uem xapakTepu3yroTCsl paJHaibHbIC CXEMbl BHYTPHIIEXOBOTO 3JIEKTPOCHAOKEHUS ¥ B YEM X MPEUMYyIecTBa?

24. B xakux cllydasx peKOMEHIyeTCs HCIIOJb30BaHUE IIEXOBBIX ABYXTpaHchopMaTopHbix noacrannuii 6(10)/0,4 kB?

25. B yeMm nipenmyIecTBa TpexTpanchopMaTopHbIX nojacTannuit 6(10)/0,4 kB?

26. UeM MOXXHO PYKOBOJICTBOBAThHCS TIPH BEIOOPE €IMHUYHON MOIIHOCTH IIEXOBOr0o Tpanchopmaropa?

27. BeIlyCcKaloTCs JId B HACTOsIEe BpeMs IOHU3UTENbHBIE TpaHchopmaropsl 6(10)/0,4 kB ¢ 3anonHeHrnem Heroprodeit
PKUAKOCTBIO FJTM OHU CHSITBHI C TPOM3BOACTBA?

28. Kak pexoMenayetcst pacnojarats 1iexoBbie TII B 1iexax HeOONbIION IITMPUHBI?

29. TTo kakuM TIpaBUJIAM OMPENENACTCS EHTP MIEKTPUICCKUX HATPY30K?

30. T'e pexoMeH IyeTcs pacroyiarath BHYTPHIIEXOBbIE TpaHC(HOpMaTOPHBIE MOJCTAHITUI?

31. B ropsiumux, MBUTBHBIX, B I[€XaX C arpecCHBHONM XUMHYECKOW CpEloH, TJie PEeKOMEHIYeTCs YCTaHOBKA IIEXOBBIX
rpaHchOpMaTOPHBIX IMOACTAHITHI ?

32. B kakux cinyvasix BO3MOKHA YCTaHOBKA OTJIENILHO CTOsIIIEH TpaHchopMaTopHoid moacranimu 6(10)/0,4 kB?

33. Kak cnenyert pacrionarats ['TIIT u [1I'B ipu poeKkTHPOBaHUY 3IEKTPOCHAOKECHHS TPEATIPHUSITHS?

IIpumepHbIe 3a1aHNus I HHAUBUAYATbHOI padoThI:

1. IlpoekTupoBaHue CUCTEMBI MJIEKTPOCHAOKEHNSI BHOBB CTPOSIIIErocsi 00beKTa (IpennpusTHs, OTASIBHOIO [1eXa UIH €ro
OTAEIEHUS, CENbCKOXO03SIMCTBEHHOTO IPEANIPHUATUS U 1P.);

2. PEKOHCTPYKITNS CHCTEMBI DJIEKTPOCHAOKEHHS IIPOMBIIIIIICHHOTO 00BEKTa;

3. IlpoexTupoBanue 371eKTPOCHAOKEHUS COOCTBEHHBIX HYK 3NEKTPOCTAHIIUH, B T.4. IPOMBIIIJICHHBIX;

4. IIpoekTHpOBaHNE HOBBIX MJIM PEKOHCTPYKLUS JCHCTBYIOUINX IOHU3UTENBHBIX MOJACTAHIIMN Pa3IMYHOT0 Ha3HAYCHHUS;

5. PazpaboTka cxem 37eKTpOoCHA0KEHHs KPYIHBIX OOBEKTOB KOMMYHaJIbHOI'O TOPOACKOI0 XO03sIMCTBA MUIIM T'OPOICKOrO)
palioHa;
6. PexoHCTpYyKIHMS CXeM 3JIEKTPOCHA0KEHHS TOpOI0B (PaliOHOB), MTOCENKOB C YUETOM HX JAJbHENUIIEro pa3BUTHS
7. IlpoexkTpoBaHre BHYTPHU3aBOJCKOIO U BHYTPHULIEXOBOI'O 3JIEKTPOCHAOKEHHUS B TUIIOBBIX ITPOEKTAX.

I1K-3.2

BeiOupaer  onTuManbHbIE
TEXHUYECKHE pEIIeHUs A

IlepedyeHb BONPOCOB AJIsl HPOMEKYTOYHOM ATTECTALMHA

1. Kakue 3ay1aun BO3/1araroTcsi Ha TEXHUKO-d3KoHOMUYeckoe obocHoBaHue (TD0) npoekTo?




Kon

Nupukarop J0CTHXEHUS

OneHouHbIE CpeICTBA

HHAUKATOPa KOMIIETECHIUH
pa3paboTKH otaenbHbIX | 2. Kakue pa3aenbl TeXHUKO-35KOHOMU4ecKkoro oobocHoBaHUs (TDO) oTHOCSTCS K IEKTPOTEXHUUECKON YacTH PoeKTa?
pasgenoB Ha pa3nuuHbIX | 3. UTO JOMKHO HAWTH OTpaskeHHE B paszene «JIeKTpOocHaOKEeHUE» TEXHUKO-YKOHOMHYECKOT0 000CHOBaHHS?
cTagusix mpoekTa cuctemsl | 4. C TOUKH 3peHHs dNEKTPOCHAOKEHUS, KAKHE TIPEIIPUSATHS ABIISIOTCS OONBIINMHE, a KAKHE METKUMHU?
aNeKTpocHaOKeHus oobekta | 5. Kakue aJeKTporprHeMHHKH OTHOCSTCS K JIEKTPONPHUEMHUKAM 0COOO0M IPYIIBI U KTO ONMPE/ENsieT UX MepeueHb?
KaIuTalIbHOTO 6. KakoBo Ha3zHaueHHE TPEThEro UCTOUYHUKA MUTAHMUS IPU HATTMYHUHU 3JIEKTPOIPHUEMHHUKOB OCOOOM IpyTIibi?
CTPOUTENHCTBA 7. K 4yeMy OTHOCHTCS TIOHSTHE KaTEropHsi MO CTENEeHH HAaJSKHOCTH: K MPEANPHITUIO, 1eXy, YUYaCTKy MM K 4eMY-TO|
MHOMY?
8. Kak onpenenuts nmpu NpoeKTHPOBAHUH JJIEKTPOCHAOKEHHS TPEOYEMYIO CTEIeHb pe3epBUPOBaHMSI?
9. Yto o3HAYaET: «CTENEeHb PE3EPBUPOBAHUS PaBHA HYIIO»?
I[IpumepHble 3a7anus 1J1s1 UHANBUAYAIbHOI padoThI:
1. B cooTBeTCTBHH € 00BEKTOM, BEIAHHOM JUISI IPOCKTUPOBAHUST HEOOXOIMMO OCYIIECTBUTHh TEXHHUKO-IKOHOMHUYECKOE
oOocHOBaHUE BRIOOpA:
- 9HcTIa ¥ MOITHOCTH CHIJIOBBIX TpaHchopmaTopos Ha [TIII;
- yycJla ¥ MOIHOCTH LIEXOBBIX TPAaHC(OPMATOPOB;
- ylcJia U MOIHOCTH KOMIIEHCUPYIOIIUX YCTPOICTB.
2. JInst BBIOpaHHOTO OOBEKTa Ha MPOEKTUPOBAHUE OCYILECTBUThH PAacueT TEXHUKO-I)KOHOMUYECKUX [TOKa3aTeNeH:
M3IEep’KeK Ha 00CITy>)KUBaHHE, 3KCIUTyaTallli0 U aMOPTH3ALMIO, KAIIUTAIbHBIX BIOKEHHUH.
3. s BeIOpaHHOTO 00BEKTa Ha MMPOSKTUPOBAHUE OCYIIIECTBUTH OIIEHKY HaICKHOCTH
- BHEIIHeT0 dekTpocHadxkerns (mis I'TIIT);
- IIEXOBOM CXEMBI (IS IIEXOBOT'O OOBEKTA).
IK-3.3 BeiOupaer  oOopynoBanue | IlepeueHb BOMPOCOB Jisi IPOMEKYTOYHOM aTTecTAIIUN
Ul OTHenbHBIX pasnenoB | 1. UTto Takoe MHUHUMANBHBIM 3aIUTHBIA HMHTEpPBaJl M Ha KaKWe TEXHWYECKUE PELICHUS NPU IMPOSKTUPOBAHMU OH
MpOeKTa HA  Pa3IUYHBIX OKa3bIBAaET BIUSHUE?
CTagusX MNPOEKTUpoBaHMA | 2. B kakux ciyyasx AOmycKaercsl He yUUThIBaTh MUHUMAIbHBIN 3alUTHBIN HHTEpBaI?
CHCTEMBbI 3. B kakux ciyyasx pEKOMEHAYETCSl NPHUMEHEHHE OTKPBITBIX TPOJUIEH I NHUTAaHUS HOABEMHO-TPAHCIOPTHBIX|
3JIEKTPOCHAOKEHUS [YCTAaHOBOK?
00BEKTOB KanuTanpHOro | 4. B kakux ciaydasx peKOMEHIyeTcsl IPUMEHEHNE TPOUIEHHBIX IIMHONPOBOJOB Ul MMTaHUS OABEMHO-TPAHCIIOPTHBIX
CTPOUTEIHCTBA [YCTAaHOBOK?

5. Kak onpenenuts pacdeTHyIo Harpy3Ky Ha TPOJUJIEH PoJieTa, B KOTOPOM paboTaer OIuH KpaH?

6. Kak onpenenuthb pacdeTHyIo Harpy3Ky Ha TPOJIJIEH IPOJIETa, B KOTOPOM paboTalOT HECKOIBKO KPaHOB?
7. Ilo xakuM KpUTEPHUsIM BEIOUPAIOT U IPOBEPSAIOT KPaHOBBIE TPOJUIECH?

8. M3 1uero BBINONHSAIOT OTKPHITHIE TPOJIIEH?




Kon
WHOUKATOpa

Nupukarop J0CTHXEHUS
KOMIIETEHIINU

OneHouHbIE CpeICTBA

9. Kakas pacuerHass cxema NMPUHUMACTCS JJIs ONPENCICHUS MOTePh HAIMPSDKEHUS MPH paboTe B MPOJIETE HECKOIBKUX
IMOCTOBBIX KPaHOB?

10. HapucyiiTe cxemy KpaHOBBIX TPOJUIEH IpH pabOTe B IPOJIETE TPEX KPAHOB.

11. KakoB nomycTUMBINA YPOBEHB ITOTEPh HAIPSKEHUS Ha 3aKUMaX KPaHOBBIX ABUTATENEH M YTO MOXKHO MPEANPUHATH IS
obecriedeHusl HOpMUPYEMOH BETMYUHBI IIOTEPh HATIPSDKEHHS?

12. Yto mnpencraBiser coOOH HHU3KOBOJBTHOE KOMIUIEKTHOE YCTPOMCTBO? B  Kakux ciydasx peKOMEHIyeTcs
rcrons3oBanne HKY?

13. Yro nomkHO OBITH 00ECTIEYEHO MPH MPOSKTUPOBAHUH AIIEKTPHUECKOT'0 OCBEIICHHS?

14. Ha xaxue BHJIBI TOJPA3/IEISIETCs] aBapUITHOE OCBEIIEHUE?

15. KakoBo Ha3Ha4YeHNE OCBEIIeHNs 0e30MacHOCTH?

16. KakoBo Ha3HAYCHHE BAKyallMOHHOIO OCBEIICHUs?

17. Kakyro OCBemEHHOCTh JOKHO 00€CIeunBaTh OCBEIeHNE 0€30macHOCTH ?

18. Kakyro OCBEIIEHHOCTh JO/DKHO 00€CIeUnBaTh dBaKyallMOHHOE OCBEIIeHHE?

19. B kakux ciydasx HEoOXOIUMO IpeAyCMaTpHBaTh CaMOCTOSTEIBHBIC JIOMOTHHUTENbHBIC CBETUIBHUKHA OCBEIICHUS
0€30MaCHOCTH 1 YBAKYyaIlMOHHOTO OCBEIICHHUS?

20. YUto MOXET IPUMEHSATHCS B KAUECTBE HCTOYHUKOB CBETA JUISI BHYTPEHHETO OCBCIICHHS?

21. Kakue UCTOUHHKH CBETa PEKOMEHIYETCS IPUMEHSTh Ui BHYTPEHHETO OCBENICHUS?

22. Kakue UCTOYHHKH MOTYT MCIOJb30BATHCS B KAUECTBE UCTOUHHKOB CBETA aBAPUITHOTO OCBEIICHMs?

IIpumepHbIe 3a1aHus IS HHIMBUAYAJIBHOH PadoThI:
Jus BeIOpaHHOTO 00BEKTa Ha MPOEKTUPOBAHUE OCYIIECTBUTH BHIOOP U TIPOBEPKY 00OPYIOBAHMSI HA HATIPSKEHUE JIO U
BeImE 1 KB

IIK-4: Cnoco0eH pa3padaTbiBaTh 1 KOPPEKTHPOBATH JOKYMEHTHI M0 IKCIUIYATAIUM 3JIEKTPOTEXHHUYECKOro 000py/10BaAHUS

[1IK-4.1

Brinonnsier YEpTEXKHU
JNEKTPUYECKUX CXEM U
BHOCHUT B HUX U3MEHEHHUS.

IlepeyeHb BONIPOCOB /il IPOMEKYTOYHOM aTTeCTALNH
1. Jlns gero mpeaHa3HavYeHbl pabodne 4epTexu?
2. IlpuBennTe mpUMepHl CXEM NMUTAHUA ABYX B3aUMOPE3EPBUPYEMBIX AIIEKTPOIIPHEMHHUKOB.
3. IlpuBenuTte cxemMy BO3MOXKHOTO TNHUTaHMUS 3JIEKTPONPHUEMHHUKA | KaTeropuu Npu OTCYTCTBUU TEXHOJIOTHYECKOIrO
pe3epBa.
4. B Kakux cily4asx peKOMEH]IyeTcs NCIOJIb30BaTh B 3aBOJICKON pacHpenenTeNbHOM CeTH TOKOIPOBOAbI?
5. cerp?
6. UTo MOXKET CITyXHUTh 00OCHOBaHHEM JUISI TPOSKTUPOBAHUSI PACIIPEACTUTENbHON OACTAHLINH ?
7. Kak pekoMeHAyeTcsl MUTaTh 3JIEKTPONPUEMHHUKH MapauIeIbHBIX TEXHOJIOIMYECKUX TOTOKOB?
8. Kak pexoMmeHIlyeTcsi MUTAaTh B3aMMOCBSI3aHHBIC TEXHOJOTMYECKHE HJICKTPONPHEMHHKH OJHOTO TEXHOJOTHYECKOro
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moToka?

9. HapucyiiTe pexkoMeHAyeMylo CXeMy T[HTaHds paJdalbHBIMU  JIUHUUSMH  TPAaHCPOPMATOPOB  IIEXOBBIX
MBYXTpaHc(hOpMaTOPHBIX MOJCTAHIHI?

IIpumepHbIe 3a1aHus 11 HHAMBUAYAJLHOH PadoThI:

Jly1s BBIOpaHHOT0 00BEKTA Ha MPOSKTUPOBAHUE OCYIIECTBUTH Pa3pabOTKy YepTexel B rpaueckoM peaKkTope:
- roiad (1iexa, OPY wmm 3PY noncranium);

- OTHOJIMHEIHYIO JIEKTPHUECKYIO cxeMy (11e€Xa MM MOJCTAHIINH).




6) HOpﬂ)IOK NMpOBEACHUSA HpOMe)ICyTO‘lHOﬁ aTTeCTallud, NMOoKa3aTeJIU U KPUTEPUHU
OICHUBaAHUA:

[Ipomexxyrounas arrecranus no aucuumuinHe «lIpoexTupoBaHue 31EKTPOCHAOKEHHSDY
BKJIIOUAET TEOPETUUECKUE BONPOCHI, IIO3BOJISIOLINE OLEHUTh YPOBEHb YCBOEHUS O0yUYarOUIUMUCS
3HAaHUH U BBIABISIONINE CTETIEHb C(DOPMUPOBAHHOCTH YMEHHH U BIIAJICHUN, IPOBOANTCS B (hopme
3ayera.

3auer 1Mo JaHHOU JMCIMITIMHE IPOBOIUTCSA B YCTHON (opMe coOeceJOBaHMUS M BKIIIOYAET
2-3 TEOpETHYECKHUX BOIPOCA.

Kpurtepuu onenkn:

—3a4TeHo» — CTYIEHT [JOJDKEH 3HaTb HOPMATHUBHBIE IIPOEKTHBIE MaTepHallbl,
HCIO0JIb3yeMbl€ IIPU MTPOEKTUPOBAHUHU AJIEKTPOCHAOKEHUSI TPOMBIIIJIEHHBIX U HEMPOMBILIUIEHH bIX
00BEKTOB ¥ OCHOBHBIE MPUHIIUIBI pacIpeieleHUs AIEKTPO3HEPT U B ceTsx 10 u Bbime 1000 B, a
TaKKe BIJIAJIETh METOJUKaMU BbIOOpa U TPOBEPKH CHJIOBOIO  3JIEKTPOOOOPYAOBaHMS,
ANIEKTPUYECKHUX allapaToB U TOKOBEIYIINX YacTel;

—«He 3aYTeH0» — CTYJIEHT HE MOXET I0Ka3aTh 3HAHMS Ha YpOBHE BOCIIPOM3BEICHUS U
00BsicHEHUS! UHPOpMAIINK, HE MOKET MOKa3aTh MHTEUIEKTyallbHbIE€ HABBIKM PEIIEHUs MPOCTHIX
3ajad.
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