MHUHHACTEPCTBO HAYKHU Y BBICIIEI'O OBPAB0BAHMS]
a POCCUNCKOU ®EJIEPALINA

®enepalibHOE rOCY 1APCTBEHHOE OI0/UKETHOE 00pa30BaTEbHOE YUPEKICHHE
BhICLIET0 0Opa3oBaHus
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PABOYASI IPOI'PAMMA JUCHUIIJIMHBI (MOYJISA)

HAJJE/ZKHOCTb CHCTEM DJIEKTPOCHABKEHHA

Hanpapnenue noAroToBKH (CHELMHATBHOCTD)
13.03.02 DnexTposHepreTHKa H 21eKTPOTEXHUKA

HanpasnensocTs (mpoduis/criennann3amus) nporpaMmbl
DnexkTpocHabkeHue

Yposenb Bbiciiero o0pa3oBanus - GakaiaBpuar

®opma 00yyeHus
3a04Has

Wucratyt/ dakyapsrer  MHCTHTYT 9HEPreTHKH M aBTOMATH3HPOBAHHBIX CHCTEM

Kadepa OneKTpocHA0XKEeH s MPOMBIIIICHHBIX MPEANPHATHH
Kypc 5

MarnuTtoropck
2025 roa



PaGouyas nporpamma cocrasieHa Ha ocHoBe ®I'OC BO - 6akanaBpuat 1o HarpasjieHUIO
nojroroBku 13.03.02 DnekTposHepreTuka 1 eKTpoTexHuka (npukas Munobpuayku Poccuu ot
28.02.2018 r. Ne 144)

Pabowas nporpamMma paccMoTpeHa W ojo0peHa Ha  3acelaHUM  Kadeapsl
DnexTpocHabKEHHs TPOMBIIUIEHHBIX ITPEANPUATHH

30.01.2025 r.. npotoxon Ne 4
3aB. kadeapoi (‘W A.B. Bapranosa

Pabouas nporpamma ogobpena meroauueckoit komucened UDUAC
04.02.2025 r., npotokosa Ne 3 ?

[Tpencenarens (77145 P. Xpammmn

Pabouas mporpamMma cocrasieHa:
3aB. kadeapoii DIIII, kana. Texu. Hayk A.B. Bapranosa

Peuensenr:

3aM. HavaneHuka DTO . /
AO «MATHUTOI'OPCKHWHU I'MITPOME3» % A.IO. JlutBuHOB




JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
y4eOHOM ToJly Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KESHUS TPOMBIIIIICHHBIX MPEATPUSTUN

[Iporokonm oT 20 1. Ne

3aB. kadeapoii A.B. EapraHOBa

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanm3anuu B 2027 - 2028
y4eOHOM rojy Ha 3aceJaHuu Kadeapbl DICKTPOCHAOKEHHS IPOMBIIIUICHHBIX MTPEIIPUSTHIA

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.B. Bapranosa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peammsanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl DICKTPOCHAOKEHHS MPOMBIIIUICHHBIX MTPEIIPUSTHIA

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.B. Bapranona

Pabouast mporpamMma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzaruu B 2029 - 2030
y4eOHOM ToJTy Ha 3aceJaHuu Kapeapbl DIEKTPOCHA0KCHHS TPOMBIIIICHHBIX PEATPUSTHN

[Iporokomn ot 20 1. Ne

3aB. kadenpoii A.B. EapraHOBa

Pabouas mporpamma nepecmotpeHa, odcyxaeHa u ogoopena st peanuzanuu B 2030 - 2031
y4eOHOM roJly Ha 3aceaHuH Kadeapbl DIEeKTPOCHA0KEHUS TPOMBIIIJICHHBIX MPEATNPUATUI

IIporokomor 20 1. Ne

3aB. kadenpoit A.B. EapraHOBa




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)
dopMHUpoOBaHUE Y CTYACHTOB 3HAHUI B 001aCTH TEOPHUH U MPAKTUKH HAJCIKHOCTH CUCTEM
3JICKTPOCHAOKEHUSI M COCTABIISIOIINX MX JIEMEHTOB.

2 MecTo TUCHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30oBaTe/ibHOii MporpaMMabl

Huctummuaa «HaneKHOCTh CHUCTeM 3JEKTPOCHAOXKEHUS» BXOIUT B YacTh y4eOHOTO
miaHa, (GOpMHUpPYEeMYyH0 Y4YacTHHKaMH OOpa30BaTeIbHBIX OTHOIICHWH 00pa30oBaTEIbHON
MpOrpaMMBbl.

Jlnst  w3ydeHHWs  JAMCHMIUIMHBI ~ HEoOXoauMmbl  3HaHWS  (YMEHHs,  BJIAJICHUSA),
c(hopMHpOBaHHEIC B PE3YJIbTATE U3YUECHHUS AUCIUILINH/ IPAKTHK:

[IpoekTrupoBaHue 3MEKTPOCHAOKESHHS

DKCIUTyaTanus 1 MOHTaX CUCTEM AJICKTPOCHAOKEHHS

DneKkTpoOe30macHOCTh

DNEeKTPUYECKHUE CTAHIIUU U TIOICTAHIINHI

DNEKTPOIHEPTEeTUUECKUE CUCTEMBI U CETH

MaremaTruueckue 3aj1a4yu YHEPreTUKU U TpuMeHeHre D BM

Marematruueckoe MOJIETUPOBAHUE B AJICKTPOIHEPTETHUECKUX CUCTEMAX

Maremartuka

3HaHus (yMEHUs, BIAJCHUS), TTOJYYCHHBIC TIPU M3YYCHUH JAaHHOW JUCIMIUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YUCHHSI JUCIIUILTNH/TIPAKTHK:

[ToaroroBka K mpoiierype 3alluThl ¥ 3al1UTa BHITYCKHON KBATH(PUKAITMOHHOMN paboThl

[ToaroroBka k caaue v cja4ya rocy1apCTBEHHOTO SK3aMEeHa

[IpouzBoacTBEHHAS-TIPEAUTIIIOMHAS TPAKTUKA

Peneitnas 3amuTa 1 aBTOMaTU3a1MS SJIEKTPOIHEPTETUUECKUX CUCTEM

DneKkTpocHabKeHHEe

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThl 00y4eHH s

B  pesymprare  ocBoeHus — aucuuiuinHbl  (Moxyns) — «HanexxHocTh  cuctem
AIIEKTPOCHAOKEHMS» 00yUarOIINICs JOHKEH 001aaTh CIeyOIMMHA KOMIETEHIUAMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

ITK-2 Crioco0€eH OlleHMBAThH TEXHUYECKOE COCTOSHHUE M OCTATOYHBIH PECYPC 000pYI0BAHMS

[K-2.1 KouTponupyer cobito/ieHue ornepaTuBHBIM MEPCOHAIOM YCTaHOBJIEHHOIO
pekUMa pabOThl AIEKTPOTEXHUYECKOrOo 000pYJOBaHMsS, IEHCTBYIOIINX
IPaBIJI U HHCTPYKIWI ¥ OIIEHUBAET PAaOOTOCIIOCOOHOCTE 000PYIOBAHMUSI

[TK-6 Crioco0eH rmiaHupoBaTh pabOTHI IO SKCILTyaTaI[uH YJICKTPOTEXHUIECKOT0 000py T0BaHUS

[1K-6.1 CocraBnser rpaduku paOoThl MepcoHaNa IEKTPUUECKOTo IieXa, U TaKkKe
00X0/10B M1 OCMOTPOB JIEKTPOTEXHUUECKOTO0 000PYAOBAHMS, MEXaHU3MOB U
YCTpOﬁCTB, HaxoJdgmuxca B BCACHUH MOJAPA3ACIICHUA, OINCpaTUBHBIM
IIEPCOHAIOM

[TK-6.2 OcyliecTBIISIET aHAIW3 YCIOBHO IOCTOSIHHBIX 3aTpaT Ha SKCIUTyaTallUio
INMEKTPOTEXHUYECKOTO O0OPYIOBaHMS, BHECEHHE MPEATIOKEHUH MO0 HX
COKDAIICHUIO




4 CTpyKTYypa, 00bEM U coep KaHNe TUCUUTLTHHBI (MOIYJIs)
OO0miast TpyI0EMKOCTh TUCHMIUIMHBI cOCTaBiseT 4 3aueTHbix enunul] 144 akan. yacos, B

TOM YHCJIC:

— KOHTaKTHas pabora — 17,2 akaJ. 4acoB:
— aynuTtopHas — 14 akaj. 4acos;
— BHEAyAUTOpHAS — 3,2 aKaJl. 4acoB;
— camocrosTenbHas padora — 118,1 akan. yacos;
— B (hopMe nmpakTuydeckoit moaroroBku — 0 akaj. yac;
— IMOArOTOBKA K 3K3aMeHy — 8,7 akaJ. Jac.

®dopma arTecTaluy — SK3aMEH.

AynutopHas 3 =
KOHTaKTHas pabora E 3 dopma TeKyIero
s & Bu KOHTPOJIS
Pasnen/ Tema g | (Baxan. wacax) E B A . p Kon
> & ©|caMocTOSTENbHON | yCIeBaeMOCTH U
JUCIUILIAHBI & [~ . | KoMIeTeHIuH
o = paboThl MIPOMEXKYTOYHOM
na6. | mpakr. | €8
Tek. z'g aTTeCTalnn
3aH. 3aH. | U &
1. Pazgen 1
1.1  OcHoBHBIE  TOHSTHS,
TEPMHHBI M OmpesieneHns| o | oo OnopHbIf AKP No2 K2 1
Teopuu HaJICKHOCTH ! KOHCIIEKT JICKIUI - '
TEXHHYECKUX CHCTEM
HWroro no pazneny 0,5
2. Paznen 2
2.1 CratucTHYEeCKHE METO/bI .
aHaau3a 51 KOHT] 5105 2 30 Onoprbiii AKP Nel TIK-2.1
post , . o .
KOHCIIEKT JICKIU I
HaJCKHOCTH
HWroro no pazngeny 0,5 2 30
3. Pazmen 3
3.1 Marematuueckue MOIECIU OnopHbIi
U KOJMYECTBEHHBIC ONMHCAHUSI KOHCIEKT JIeKUnH, | YCTHBIH ompoc,
5 1 20 TIK-2.1
3JIEMEHTOB CHUCTEMEI WHIWBHUIYyaIEHOE AKP Ne2, 3
AIIEKTPOCHAOKECHUS 3a7laHle
HWroro no pazngeny 1 20
4. Paznen 4
4.1 AnHanuTuyecKue METOJbI CTHBIH OIDOC
pacuera HagexxHocTn cxeMm| 5 | 1,5 2 20 PI'P Nel y AKP Nozp 3 > TIK-2.1
SIIEKTPUUYCCKHUX COCTMHEHUI -
HWroro no pazaeny 1,5 2 20
5. Pazmen 5
5.1 Jloruko-BeposITHOCTHBIE Y eTHBIH OIDOC
METOABI pacyera HaJaeKHOCTH| 5 1 2 20 PT'P Ne2, 3 AKP No2 p3 ? TK-2.1
CHCTEM 3JICKTPOCHAOKEHUS v
Wroro no pazgeny 1 2 20
6. Pazmen 6
6.1
DKOHOMHKO-MaTeMaTHIECKUE YcrHBII onpoc
51 1 2 | 18 PI'P Ned poc, T1K-6.2
MOJIeTH HaACKHOCTH AKP Ne2, 3
JJIEKTPOCHAOKEHHSI
Hroro no pazgeny 1 2 18




7. Pasnen 7

7.1 Pemrenne 3ama4 .
OnopHbIT
HaJOKHOCTH TpHt KOHCIEKT JICKIMH, | YCTHBIN ompoc
MPOEKTHPOBAHUU "u 0,5 10,1 > poc, T1IK-6.1
WHAWBHUIYaIbHOE AKP Ne3
IKCIUTyaTal|H CHCTEM
3ajanne No2
3JIEKTPOCHAOKEHHSI
HWroro no pazneny 0,5 10,1
8. TloaroroBka K MPOMEKYTOUHOU
aTTeCTalUU
TIK-2.1
8.1 IIpomexxyTouHnas ITogroroBka k '
aTTecTalus P Y 3?(38,M6H IKzamen TIK-6.1,
! Y T1K-6.2
Uroro mo pazneny
HWroro 3a cemectp 6 118,1 9K3aMeH
Hroro no aucrurivHe 6 118,1 JK3aMeH




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHUJOB  yueOHOM paboTBl B KauecTBe
o0pa3oBaTeNbHbIX TEXHOJOTMH B MpenojaBaHuM AUCUUIUIMHBL «HagexxHocts cucrtem
AJIEKTPOCHAOKEHUS»  UCHOJB3YIOTCA  TPAaJUIMOHHAas W MOJYJIbHO-KOMIIETEHTHOCTHAs
TEXHOJIOTHH.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUH UM (OPMHUPOBAHHE OCHOBHBIX
npeiacTaBieHuii mo Kypey «HamexkHOCTh cucTeM 3JeKTPOCHAOKEHUs» IMPOUCXOTUT C
MCII0JIb30BaHUEM MYJIbTUMEIUIHOTO 000pYyA0BaHUS.

Jlexumu TPOXOAAT B TPagulMOHHOW (opme, B ¢dopme JEKIUNW-KOHCYIbTAIlUN U
npobnemMHbIX Jeknuid. TeopeTwueckuil Marepuan Ha NPOOJEMHBIX JIEKIMAX —SBISETCS
pe3yJIbTaTOM YCBOEHHUS MOJYyYEeHHOM HH(OpPMAIMH MOCPEICTBOM IOCTAHOBKU IMPOOIEMHOIO
BOIIpOCa U IIOMCKa IyTel ero pemeHus. Ha nexkuusx — KOHCYNbTalLMAX W3JI0)KEHHE HOBOTO
MaTrepuana COIPOBOKIAETCS TOCTAHOBKOM BOMPOCOB M JUCKYCCHUEU B MTOMCKAX OTBETOB HA 3TH
BOIIPOCBHI.

[Tpu mpoBeneHNH MPAKTHUECKUX 3aHATHIX HCIONb3YIOTCS padoTa B KOMaHE U METO/IbI
IT.

CaMocrosTenbHas paboTa CTUMYJIHPYET CTYACHTOB B IIPOIECCE MOATOTOBKU TOMAIIHUX
3a/laHui, NPU PEIICHUHU 33/7a4 HAa NPAKTHUUECKUX 3aHATHUSX, NPU MOATOTOBKE K KOHTPOJIbHBIM
paboTaMm U UTOTOBOM aTTeCTAIUH.

6 YueOHO-MeTOAMYeCKOE 0OOecnedeHue CaMOCTOSITeIbHOM padoThl 00y4aroMuXCs
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIe CPeICTBA IJIf IPOBEIeHUs POMEKYTOUHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OfecnevyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHOBHas JIUTEepaTypa:

1. HlemeroB A. H. Hanmexnocts snekTpocHabxenus : ydeOHoe mocobue / A. H.
[lTemetoB, A. B. Bapranosa ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 anekTpoH. ont. Auck
(CD-ROM). - URL:https://host.megaprolib.net/MP0109/Download/ToView/21069?idb=db0109.
- TekcT : 2MeKTPOHHBIH.

0) JlonostHuTEIbHAS JTUTEPATYpA:

1. Menukos, A. B. Teopus HaieKHOCTH 3JIeKTpocHaOXeHUs © yued. mocoodue / A. B.
MenukoB. — Bounrorpaxg : ®I'BOY BO Boarorpanckuit I'AY, 2018. — 84 c. — Teker :
anektpounsii. — URL: https://znanium.com/catalog/product/1041852 (mara oOparieHus:
19.03.2025). — Pesxxum pocTyna: 1o moAmucKe.

1. MenuxoB, A. B. IlpakTuuyeckoe NpUMEHEHHE TEOPUM HAAECKHOCTH CHCTEM
aNieKTpocHaOkeHus . yued. mocobue / A. B. MemukoB. — Boarorpan : ®I'BOY BO
Bomrorpagckmii  T'AY, 2018. - 80 ¢ - Teker : onekrponnsni. - URL:
https://znanium.com/catalog/product/1041850 (mara oOpamenus: 19.03.2025). — Pexum
JIOCTYTIA: TI0 TTO/IITUCKE.

2. Xoponbckuil, B. 5. HagexHocTs snekTpocHaOxeHus : ydeOHoe mocobue / B.SI.
Xopomnbsckuit, M.A. TapanoB. — Mocksa : DOPYM : UHOPA-M, 2023. — 127 c. — (Beicmiee
oOpa3zoBanue: bakamaBpuat). - ISBN 978-5-00091-486-1. - Tekcr : snexkrponnsii. - URL:
https://znanium.ru/catalog/product/1938922 (mata oopamierus: 19.03.2025). — Pesxxum mgoctyma:
10 TIOJIITHCKE.

2. TpemscoB, B.A. Teopus Hame:XHOCTH B OJHepretuke. HaneXHOCTh cHCTEM
reHepalnu, UCIOIb3YIONINX BETPOBYIO U COTHEUHYIO SHEPTHIo : yuel. mocodue / B.A. Tpemsicos,
T.B. Kpusenko. - Kpacnosipck : Cu6. denep. yu-t, 2017. - 164 c. - ISBN 978-5-7638-3749-0. -
Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/1031885 (nara oOpaiueHwus:
19.03.2025). — PeskuM gocTyma: mo moamucKe.



https://host.megaprolib.net/MP0109/Download/ToView/21069?idb=db0109
https://znanium.com/catalog/product/1041852
https://znanium.com/catalog/product/1041850
https://znanium.ru/catalog/product/1938922
https://znanium.com/catalog/product/1031885

B) MeTtoanyeckne yKazaHusi:

1. BapranoBa, A. B. Pacuer noka3zateneii HaIeKHOCTH CHUCTEM 3JIEKTPOCHAOKEHHS C B
IIBK "KATPAH" [Tekcr]: Meroauueckue ykazaHus JJisi KypCOBOTO M JIMIUIOMHOTO
NPOSKTUPOBAHMS, MPAKTHYECKUX 3aHATHH 1o  jguciuiuimHe «HanmexkHocTs — cucreM
3JIEKTPOCHAOKEHUsS» JJIs CTYACHTOB Bcex (hopm oOyueHus HampapiieHust noaroroBku 13.03.02
«DNEKTPOIHEPreTHKA U AIEKTPOTEXHUKA», MPopiib «nekrpocHadkenue» / A. B. Bapranosa,

A. B. Manadees. — Marautoropck: M3n-Bo Marautoropck. roc. Texs. yH-ta uM. I'.1. Hocosa,
2016.-16¢c.

r) [Iporpammuoe odecnneuenne u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieuenmne

HaunmenoBanue .
o Ne norosopa Cpoxk JIeHCTBHYSI JIUIICH3UH
F'\,’:ifgsf;'gﬁ az|007 Ne 135 ot 17.09.2007 Seccpouno
7Zip CBOOOJTHO PacIpOCTPAHIEMOE Secepodro
1o
STATISTICA B.6 K-139-08 ot 22.12.2008 0ecCpovHO
Adobe Reader cBobozEHO pa(ﬁ[gompaHﬂeMoe 0eccpodHo
FAR Manager CBOOOJTHO pa(ﬁ[gompaHﬂeMoe Secepodro
Linux Calculate cBobozEHo pa(li_lil(gOCTpaH}IeMoe 0eccpovHO
IpodeccuonanbHbie 6a3b1 JTAHHBIX M HHPOPMANMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca Cchblika

denepanbHOE TOCYTAPCTBEHHOE OOHKETHOE

yupexaenue «DenepanbHblii HHCTUTYT URL: http://www1.fips.ru/

MIPOMBIIUICHHON COOCTBEHHOCTH)
HannonansHas uaopmamoHHO-aHATUTHYECKAs
cucteMa — Poccuiickuii ”HIEKC HAy9HOTO URL.: https://elibrary.ru/project_risc.asp
uutuposanus (PHMHIIL)

DneKkTpoHHas 06a3a MepruoandecKux u3nanuii East
View Information Services, OO0 «1IBUC»
Poccuiickas ['ocynapctBeHHast oubimoreka. URL:

Karangoru https://www.rsl.ru/ru/4readers/catalogues
DnekTponHbIe pecypcbl onommorekn MI'TY um.  |URL:

I".1. HocoBa https://host.megaprolib.net/MP0109/Web

URL: https://dlib.eastview.com/



http://www1.fips.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/
https://www.rsl.ru/ru/4readers/catalogues
https://host.megaprolib.net/MP0109/Web

9 MartepuajibHO-TeXHHYECKOE o0ecTiedeHne TUCHUMILITHHBI (MOYJIs1)

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOG obecrnieucHue JUCHHUIIIMHBI BKJIIFOYACT:

1. VYuebuble ayauTOopuM [ TPOBEACHUS 3aHATHHA  JIGKHIMOHHOTO THMA —
MYJIbTUMEANIHbBIE CPEeICTBA XPAHEHHUSI, TIepeau U MPeCTaBIeHUs HHPOPMAIIHH.

2. YueOHbIE ayAUTOpPUH MJI TPOBEACHHS MPAKTUYECKUX 3aHSATHH, TPYNIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTallMK — JI0CKa,
MYJIbTUMEAUNHBIN IIPOEKTOP, KPAH.

3. llomemenust s CcaMOCTOSTENbHOM pabOThl OOYYAIOIIMXCS — MEPCOHAIbHbBIE
kommeloTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M C IOCTYNOM B 3JIEKTPOHHYIO
nH(}OPMalMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

4. Tlomeuienue JUIsi XpaHEHUS M TPOPHIAKTHUECKOTO OOCIYKMBaHHS y4eOHOTO
000pyIOBaHUS — CTEIUIAXKHU, CEU(BI 11T XpaHSHUS y4eOHOTO 000pYA0BAHHMS.



NMPUJIOKEHME 1
(o0s3aTeNBHOR)

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOH PadoThl 00y4ar0oIIUXCs

AynuTopHas caMmoOCTOsTeNbHAs paboTa CTYIACHTOB Ha TPAKTHYECKUX 3aHATHIX
OCYIIECTBIISIETCS. IO/ KOHTPOJIEM IIpernojaBaTelis B BUAE pEUICHHs 3ajad U BBINOJIHEHUS
YIpaXKHEHUH, KOTOPBIE OMPeIeIseT MPENnoiaBaTelib ISl CTY/ICHTA.

BueayautopHas camocrosiTeNnbHas padoTa CTyACHTOB OCYIIECTBIISIETCS B BUJEC YTCHHUS C
HpOpa6OTKOI>'I Marcpurajia U BbIIIOJIHCHUA JOMAIlTHUX 33.I[3,HHI>1 C KOHCYJIbTaIWAMU MTpCTIoaaBaTeCIIs.

3ananmne Nel k JoManiHeld KOHTPOJIbHOM padoTe

Bapuanrt 1
1. IToctpouts rucrorpaMmy HapabOTKU Ha OTKa3.
2. OnpenenuTs 3aKOH PACIPEACIICHUS U BBIYUCIUTH €r0 TapaMeTphI.
3. I[TocTpouts rpaduku 3aBUCUMOCTH P(t) U w(t)

43774 | 45022 | 45850 | 39215 | 41664
41283 | 42078 | 42906 | 36581 | 42492
38793 | 39628 | 40455 | 40041 | 43320
36302 | 36728 | 37554 | 37141 | 37967
44608 | 45436 | 46264 | 40869 | 38380

Bapuant 2
1. [Toctpouts rucTOrpaMMy HapabOOTKH Ha OTKa3.
2. OnpenenuTh 3aKOH pacIpeieNIeHUs] U BBIYUCIUTH €r0 TapaMeTphI.
3. [Moctpouts rpaduxu 3aBucuMocT P(t) U w(t)

174,11 | 203,04 | 179,13 | 175,72 | 192,79
180,83 | 412,13 | 187,67 | 184,25 | 204,75
189,38 | 208,17 | 194,54 | 191,08 | 209,88
201,33 | 177,41 | 211,58 | 213,29 | 215,67
206,46 | 185,96 | 196,21 | 197,92 | 207,00

Bapuanr 3
1. [TocTpouts rucTorpaMMy HapabOTKH Ha OTKa3.
2. OnpenenuTs 3aKOH paclpeesICHNs U BEIUUCIUTD €r0 IapaMeTphl.
3. I[octpouts rpaduku 3aBucuMocTd P(t) U w(t)

309,12 | 326,04 | 343,86 | 347,75 | 319,82
316,75 | 334,17 | 351,59 | 310,54 | 327,58
3245 | 341,94 | 313,62 | 318,29 | 336,09
332,25 | 349,68 | 321,37 | 338,01 | 363,25
340,02 | 312,08 | 329,12 | 345,78 | 320,00




Bapuanr 4
1. ITocTpouth rucTorpamMmy HapabOOTKH Ha OTKa3.
2. OnpenenuTs 3aKOH pacpeiesIeHUsI U BBIYUCIUTH €r0 TapaMeTphl.
3. [TocTpouts rpaduku 3aBUCUMOCTH P(t) U w(t)

68364 64452 59952| 68052 58882
66765 62039 57518 65837 65592
64939| 60464 67430| 63676] 61842
62840 58309, 65203| 62428| 56879

0871| 67741] 63211] 59264| 61301

Bapuant 5
1. [ToctpouTth rUCTOrpaMMy HapaOOTKH Ha OTKa3.
2. OnpenenauTh 3aKOH pacipeieSIeHNUs U BBIYUCIIUTD €r0 TTapaMeTphl.
3. [Moctpouts rpaduku 3aBUcUMOCTH P(t) U w(t)

49027| 50425| 51352| 4392| 46664
46237| 47127 48055| 40971| 47591
43448| 44383| 45310| 44846| 48518
40658| 41135| 42060| 41598| 42523
49961| 50888| 51816| 45773| 42986

Bapuanr 6
1. [TocTpouts rucTorpaMMy HapabOOTKH Ha OTKa3.
2. OnpenenuTs 3aKOH PaclpeeNICHNs U BEIYUCIUTD €r0 TapaMeTphl.
3. [ocTpouts rpaduku 3aBucUMOCTU P(t) U w(t)

179,33] 209,13| 184,50| 180,99| 198,57
186,25| 424,49| 193,30| 189,78| 210,89
195,06| 214,42| 200,38| 196,81| 216,18
207,37| 182,73| 217,93| 219,69| 222,14
212,65| 191,54| 202,10| 203,86/210, O

Bapwanr 7
1. [TocTpouth rUCTOrpaMMy HapaOOTKU Ha OTKa3.
2. OnpenenuTh 3aKOH paclpeieNICHUs] U BBIYUCIUTD €r0 TapaMeTphI.
3. [Moctpouts rpaduku 3aBucuMoctT P(t) U w(t)

318,39| 335,82| 354,18| 358,18 329,41
326,25| 344,20] 362,14| 319,86 337,41
334,24| 352,20 323,03 327,84| 346,17
342,22| 360,17 331,01 348,15 374,15
350,22| 321,44 338,99 356,15 354,00




Bapuant 8
1. ITocTpouth rucTorpamMmy HapabOOTKH Ha OTKa3.
2. OnpenenuTs 3aKOH pacipeiesieHUs U BBIYUCIUTD €r0 TapaMeTphl.
3. [TocTpouts rpaduku 3aBUCUMOCTH P(t) U w(t)

46838| 48174 49060| 41960| 44580
44173| 45023 45909| 39142| 45466
41509| 42402| 43287| 42844| 46352
38843| 39299| 40183| 39741| 40625
47731| 48617| 49502| 43730| 41067

Bapuant 9
1. [ToctpouTth rUCTOrpaMMy HapaOOTKH Ha OTKa3.
2. OnpenenuTh 3aKOH pacpeesICHUs] K BBIYUCIUTH €r0 TTapaMeTpHhI.
3. [Moctpouts rpaduku 3aBUcUMOCTH P(t) U w(t)

65312| 61574| 57276| 65014 56253
63785| 59269| 54950| 62898| 62663
62040| 57765|64 19| 60834 59081
60034| 55706 62292 59641| 54340
58153] 64717| 60389| 56618| 58564

Bapuant 10
1. [Toctpouts rucTOrpaMMy HapabOOTKU Ha OTKa3.
2. OnpenenuTh 3aKOH pacIpeieNIeHUs] U BBIYUCIUTH €r0 TapaMeTphI.
3. [Moctpouts rpaduxu 3aBucuMoct P(t) U «(t)

177,59| 207,10 182,71| 179,23| 196,65
184,45| 420,37| 191,42| 187,94| 208,85
193,17| 212,33| 198,43| 194,90 214,08
205,36] 180,96 215,81 217,56| 219,98
210,59] 189,68 200,13 201,88 191,25

Bapuanr 11
1. [TocTpouth rUCTOrpaMMy HapaOOTKU Ha OTKa3.
2. OnpenenuTh 3aKOH paclpeieNIeHUs] U BBIYUCIUTD €r0 TapaMeTphI.
3. [loctpouts rpaduku 3aBucUMOcTH P(t) U w(t)

315,30] 332,56| 350,74| 354,71 326,22

323,09| 340,85| 358,62 316,75 334,13

330,99| 348,78 319,89 324,66] 3 2,81

338,90 356,67 327,80 344,77 370,52

346,82 318,32| 335,70] 352,70] 327,01




Bapuant 12
1. ITocTpouth rucTOrpaMMy HapaOOTKH Ha OTKa3.
2. OnpenenuTs 3aKOH pacpeiesIeHUsI U BBIYUCIUTH €r0 TapaMeTphl.
3. [TocTpouts rpaduku 3aBUCUMOCTH P(t) U w(t)

57987 54669 50853| 57723| 49944

56631 52622| 48787| 55844| 55636

55082| 51287| 57195] 54011 52455

53302 49459| 55306| 52952| 48246

51632| 57459| 53616] 50268| 51996

Bapuanrt 13
1. [TocTpouTth rUCTOrpaMMy HapaOOTKH Ha OTKa3.
2. OnpenenuTh 3aKOH pacpeesICHUs] K BBIYUCIUTH €r0 TTapaMeTpHhI.
3. [Moctpouts rpaduku 3aBUcUMOCTH P(t) U w(t)

41585| 42771| 43558 37254| 39581

39219| 39974| 40761 34752 40367

36853| 37647 38432] 38039 41154

34487| 34892| 35676 35284 36069

42 78| 43164| 43951| 38826| 36461

Bapuant 14
1. [Toctpouts rucTOrpaMMy HapabOOTKU Ha OTKa3.
2. OnpenenuTh 3aKOH pacIpeieNIeHUs] U BBIYUCIUTH €r0 TapaMeTphI.
3. [Moctpouts rpaduxu 3aBucuMoct P(t) U «(t)

156,70 182,74| 161,22|15 ,15| 173,51

162,75 370,92 168,90 165,83| 184,28

170,44| 187,35 175,09 171,97 188,89

181,20] 159,67 190,42| 191,96| 194,10

185,81 167,36 176,59] 178,13] 168,75

Bapwuanr 15
1. [TocTpouth rUCTOrpaMMy HapaOOTKU Ha OTKa3.
2. OnpenenuTh 3aKOH paclpeieNIeHUs] U BBIYUCIUTD €r0 TapaMeTphI.
3. [loctpouts rpaduku 3aBucUMOcTH P(t) U w(t)

278,21| 293,44| 309,47| 312,98 287,84
285,08| 300,75| 316,43| 279,49| 294,82
292,05| 307,75| 282,26| 286,46| 302,48
299,03| 314,71| 289,23| 304,21| 326,93
306,02| 80,87| 296,21| 311,20 288,54




BapuanT 16
1. ITocTpouth rucTorpamMmy HapabOOTKH Ha OTKa3.
2. OnpenenuTs 3aKOH pacpeiesIeHUsI U BBIYUCIUTH €r0 TapaMeTphl.
3. [TocTpouts rpaduku 3aBUCUMOCTH P(t) U w(t)

67753

63876

59417

67445

58356

66169

61485

57004

65249

65006

64359

59924

66828

63108

61290

62279

57789

64621

61870

56371

60327

67136

62646

58735

60754

Bapuant 17
1. [TocTpouTth rUCTOrpaMMy HapaOOTKH Ha OTKa3.
2. OnpenenuThb 3aKOH pacipeieSIeHUs U BBIYUCIIUTD €r0 TTapaMeTphl.
3. [Moctpouts rpaduku 3aBUcUMOCTH P(t) U w(t)

48589

49974

50894

43529| 46247

45824

46707

47626

40605| 47166

43060

43987

44905

44446 48085

40295

40768

41685

41227| 42143

49515

50434

51353

45365| 42602

Bapuanr 18
1. [Toctpouts rucTOrpaMMy HapabOOTKU Ha OTKa3.
2. OnpenenuTh 3aKOH pacIpeieNIeHUs] U BBIYUCIUTH €r0 TapaMeTphI.
3. [Moctpouts rpaduxu 3aBucuMoct P(t) U «(t)

177,59

207,10

182,71

179,23

196,65

184,45

420,37

191,42

187,94

208,85

1 3,17

212,33

198,43

194,90

214,08

205,36

180,96

215,81

217,56

219,98

210,59

189,68

200,13

201,88

191,25

Bapuanr 19
1. [TocTpouth rUCTOrpaMMy HapaOOTKU Ha OTKa3.
2. OnpenenuTh 3aKOH paclpeieNIeHUs] U BBIYUCIUTD €r0 TapaMeTphI.
3. [loctpouts rpaduku 3aBucUMOcTH P(t) U w(t)

315,30

332,56

350,74

354,71

326,22

323,09

340,85

358,62

316,75

334,13

330,99

348,78

319,89

324,66

342,81

338,90

356,67

327,80

344,77

370,52

346,82

318,32

335,70

352,70

327,01




Bapuant 20
1. ITocTpouth rucTorpamMmy HapabOOTKH Ha OTKa3.
2. OnpenenuTs 3aKOH pacipeiesieHUs U BBIYUCIUTH €r0 TapaMeTphl.
3. [TocTpouts rpaduku 3aBUCUMOCTH P(t) U w(t)

59818

56395

52458

59546

51522

58420

54284

50328

57607

57393

56821

52906

59001

55717

54112

54985

51021

57053

54624

49769

53262

59273

55309

51856

53638

Bapuanr 21
1. [TocTpouTth rUCTOrpaMMy HapaOOTKH Ha OTKa3.
2. OnpenenuTh 3aKOH pacpeesICHUs] K BBIYUCIUTH €r0 TTapaMeTpHhI.
3. [Moctpouts rpaduku 3aBUcUMOCTH P(t) U w(t)

42899

44122

44933

38431

40831

40457

41236

42048

35849

41642

38017

38835

39646

39240

42454

35576

35993

36803

36398

37208

43716

44527

45339

40052

37612

Bapuant 22
1. [Toctpouts rucTOrpaMMy HapabOOTKU Ha OTKa3.
2. OnpenenuTh 3aKOH pacIpeieNIeHUs] U BBIYUCIUTH €r0 TapaMeTphI.
3. [Moctpouts rpaduxu 3aBucuMoct P(t) U «(t)

156,70

182,74

161,22

158,15

173,51

162,75

370,92

168,90

165,83

184,28

170,44

187,35

175,09

171,97

188,89

181,20

159,67

190,42

191,96

194,10

185,81

167,36

176,59

178,13

168,75

Bapuanr 23
1. [TocTpouth rUCTOrpaMMy HapaOOTKU Ha OTKa3.
2. OnpenenuTh 3aKOH paclpeIeICHUs] U BBIYUCIUTD €ro apaMeTphl.
3. [loctpouts rpaduku 3aBucUMOcTH P(t) U w(t)

278,21

293,44

309,47

312,98

287,84

285,08

300,75

316,43

279,49

294,82

292,05

307,75

282,26

286,46

302,48

299,03

314,71

289,23

304,21

326,93

306,02

280,87

296,21

311,20

288,54




Bapuant 24
1. [TocTpouTh rucTOrpaMMy HapaOOTKHU HA OTKA3.
2. OnpenenuTs 3aKOH pacpeiesIeHUsI U BBIYUCIUTH €r0 TapaMeTphl.
3. [TocTpouts rpaduku 3aBUCUMOCTH P(t) U w(t)

59513 56107] 52191| 59242| 51259
58122| 54007| 50071| 57313| 57100
56531 52636| 58700| 55433 53836
54704| 50760] 56762| 54346| 49515
52990 58971 55027| 51591| 53365

Bapuanr 25
1. [TocTpouTth rUCTOrpaMMy HapaOOTKH Ha OTKa3.
2. OnpenenuTh 3aKOH pacpeesICHUs] K BBIYUCIUTH €r0 TTapaMeTpHhI.
3. [Moctpouts rpaduku 3aBUcUMOCTH P(t) U w(t)

42680| 43896 44704| 38235| 40622
40251| 41026 41833| 35666| 41430
37823| 38637 39444| 39040| 42237
35394| 35810 36615 36212 37018
43493 44300 45107| 39847| 37421

BapuanT 26
1. [Toctpouts rucTOrpaMMy HapabOOTKU Ha OTKa3.
2. OnpenenuTh 3aKOH pacIpeieNIeHUs] U BBIYUCIUTH €r0 TapaMeTphI.
3. [Moctpouts rpaduxu 3aBucuMoct P(t) U «(t)

161,05] 187,81| 165,70 162,54 178,33
167,27 381,22| 173,59| 17/0,43| 189,39
175,18| 192,56| 179,95 176,75 194,14
186,23 164,10 195,71| 197,29| 199,49
190,98| 172,01) 181,49| 183,08 173,44

Bapuanr 27
1. [TocTpouth rUCTOrpaMMy HapaOOTKU Ha OTKa3.
2. OnpenenuTh 3aKOH paclpeieNIeHUs] U BBIYUCIUTD €r0 TapaMeTphI.
3. [loctpouts rpaduku 3aBucUMOcTH P(t) U w(t)

285,94| 301,59| 318,07| 321,67| 295,83
292,99| 309,11| 325,22| 287,25| 303,01
300,16| 316,29| 290,10| 294,42| 310,88
307,33| 323,45| 297,27| 312,66| 336,01
314,52| 288,67| 304,44| 319,85 296,56




Bapuant 28
1. ITocTpouth rucTorpamMmy HapabOOTKH Ha OTKa3.
2. OnpenenuTs 3aKOH pacpeiesIeHUsI U BBIYUCIUTH €r0 TapaMeTphl.
3. [TocTpouts rpaduku 3aBUCUMOCTH P(t) U w(t)

70195| 66178| 61558| 69875 60459
68554 63701 59058| 67600 67349
66678| 62084| 69236| 65382 63498
64523| 59871 66950 64100 58403
62501] 69555| 64904| 60851 62943




3ananus Ne2, 3 k joManiHeil KOHTPOJILHOI padoTe

«Jlornko-BeposSITHOCTHBIE METO/AbI pacueTa HA/IeKHOCTH»

1. CoctaBuTh €peBO OTKA30B JIJIsi CXEMBI MMOACTAHIIMU B COOTBETCTBUU C BAPUAHTOM U
OTIPEEIIUTh C €0 MOMOIIBI0O HHTEHCUBHOCTh OTKa30B CHCTEMBI.

2. CocraBuUTh TaONHIy PACUETHBIX CBS3CH JJISi HECKOIBKUX PEMOHTHBIX PEKUMOB U
BBIUHCIIUTH CPEHETO/IOBYI0 HHTEHCUBHOCTD U MPOJOJKUTEIFHOCTD PACUETHBIX aBapuil.

3. CpaBHUTH pe3yNbTAThI U CACIATH BHIBOIBI.
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3ananune Ne4 k JoMalIHeld KOHTPOJIbHOM padoTe

«TeXHHKO-I)KOHOMHYECKHE MOKA3ATEJIH HAAEKHOCTH

Onpenenuth  CpemHEroqOoBOW  ymepd OT TMepephiBa  AJICKTPOCHAOXKEHUS IS
METaJUTypTHUECKOTO TMPEANPHUATHS TOJHOTO IHKJIa Ha OCHOBAaHHMHM CXEMbl BHYTPH3aBOICKOIO
AIEKTPOCHAOKEHUS:

1. Paccumtath CpeIHEroJIOBBHIE TapaMeTp IIOTOKAa OTKa30B M CpeaHee Bpems
BOCCTAHOBJICHHSI TUTAHUS 33aJJaHHBIX IOTPEOUTEICH.

2. Paccuwtath BenumuuHy ymiepOa OT TepepbiBa dJICKTPOCHAOKEHMSI YKa3aHHOTO
MEPBUYHOTO TMOTPEOUTENsT W OT OCTAHOBKM TEXHOJOTHMYECKOrO TMpoIecca BTOPHUYHOTO
OTpeOUTeIISI.

3. Ilpemnoxuth W 000CHOBATh TEXHUKO-DKOHOMHUYECKUMH pacueTaMH CIOCOOBI

MTOBBIIICHHS HAJIS)KHOCTH AJICKTPOCHAOKEHUSI.
DI
L2 L3
L1 L4 é é Ls
T

JloMeHHBIH 1IeX N

Ls L7
TII2 TII3
Kucnopoasrii S ['OI, Arnonex

I'PoC

mex

TI14 @ TIIS
KKIT JIIIIT
ol % S JUIMHBI IMHUM 35eKTponepeaay, KM P, TO1, [orpeburenu
= S T Ly L L3 L4 Ls Le L; Lg MBrT MIEPBUYHEIC BTOPHYHBIE
1 2x14 125 25 13 2x5 - - |2X7,5| 4%x60 JIOMEHHBIN KKI]
2 10 8 45 - 6 1,2 16 | 2x13 | 3X63 KHCJIOPOIHBIN KKIT
3 2X8 6 4 10 7 15 - | 2x10 | 2x300 KKIJ JITL
4 25 17 | 2X6 15 8 0,6 32 5 2% 250 arjonex JIOMEHHBIN
5 2X6 45| 1,2 3 - 2x0,2 | 14 3 3x200 JIOMEHHBIN KKI]
6 2x12 175 15 6 2x3 - - 2X8 4%x63 KHCJIOPOIHBIH KKIT
7 8 18 14 - 5 1,3 25 | 2X6 5%60 KKIJ JITLT
8 2X5 45| 2,3 | 2x11 5 0,5 - 2X6 | 3x250 arjonex JIOMEHHBIN
9 2X7 25 | 2%X3 8 2X4 - 12 4.5 5%x60 JIOMEHHBIN KKI]
10 2x%3 7 2,2 73 - 2x0,2 | - 3 4x60 KHCJIOPOIHBIH KKIT

PacyeTHasi IPOM3BOIUTEILHOCTD: epBruHoro norpeburens =N, -10° 1/rox;

ap

BTOpHYHOTO motpeburens = N, -10° 1/rox



IlepevyeHb KOHTPOJBHBIX BOMPOCOB JUIS MOATOTOBKHU K K3aMeHY MO JUCHHIJINHE
«Hane:xkHoCTh cHCTEM JJIEKTPOCHAGKEHUS»
TpeOoBanwsl, MPEIbABIIEMbIC K HAJISKHOCTH JIEKTPOCHAOKEHUS TTOTpeOUTEICH.
I'OCT 27.001 — 95. HanesxHocTh B TeXHHUKE. OCHOBHBIE ITOI0KEHUS.
Kinaccudukanms orka3zos B coorBerctBuu ¢ 'OCT 27.310 —95.
Buibl, mocneacTBUS M KpUTUYHOCTh OTKA30B B CUCTEMAaX AJICKTPOCHAOKEHUSI.
BoccTranapinBaeMble B HEBOCCTAHABIIMBAEMBIC 3JICKTPOTEXHHUUCCKUE U3JICITHS.
CraTucTudeckne TOKa3aTelld HAJICKHOCTH DJICKTPOIHEPIETHUECKUX CHUCTEM U

ok wbdpE

3JIEMEHTOB.

7. TIoTOKM OTKa30B U BOCCTAHOBJICHHSI, UX YHCIIOBHIC XapaKTEPUCTHKHU.

8. COop m oOpaboTka crarucTHYeckol HHpopMamuu o0 oTKazax. McmplTaHus Ha
HaJIe)KHOCTb.

9. 3akonsbl pacnpeaeneHus A noka3aTesnel HaJeKHOCTH.

10. IlpoBepka cratucTuuecKkux runore3. Kpurepun cormacus.

11. IIpoBepka cTaTucTUYECKUX TumnoTe3. Kpurepun om1HOPOIHOCTH.

12. daxTopsl, HApYIIAOIINE HAIGKHOCTD CHCTEMBI AJIeKTpocHaO eH s1. MO/ OTKa30B.

13. Moaenb 0TKa30B JIJIs1 HEBOCCTAHABIMBAEMBIX SJIEMEHTOB.

14. Mopaenu HaIe)KHOCTH U1 BOCCTaHABIIMBAEMBIX HJIEMEHTOB.

15. CriocoObI pe3epBUPOBAHUS CUCTEM JICKTPOCHAOKEHUS.

16. Mogenu 0TKa30B ISl CUCTEM C PE3€PBUPOBAHUEM.

17. Mopnenu HaJIe:KHOCTH TSl CIIOKHBIX CUCTEM 3JIEKTPOCHAOKEHUS.

18. Monenu u 1mokasareiu HaJe)KHOCTH JIMHUH 3JIeKTpoIiepeiad.

19. Mopnenu u nokaszateiau HaJe)KHOCTH CHIIOBBIX TPaHC(HOPMATOPOB.

20. Mopenu 1 moka3aTesy HaIeKHOCTH KOMMYTAIlMOHHBIX aIlapaToB.

21. CTpyKTypHBIE CXEMBl HAJEKHOCTH OJleKTpocHaOxeHus. [lopsmok cocraBneHus u
npeodpa3oBaHusl.

22. MeTobl 5KBUBAJICHTHBIX MTPEOOPa30BaHUN CTPYKTYPHOI CXEMBbI HAJECKHOCTH.

23. AHATUTUYECKHIA METO]T pacyeTa HaJe)KHOCTH JICKTPOCHAOKEHUS.

24. JIoruko-BepOSITHOCTHBIN METOJ pacueTa HaJeKHOCTH C TIOMOIIIBIO JIEpeBa OTKA30B.

25. TabiMYHO-JTOTUYECKHII METOJT pacueTa HaIeHOCTH.

26. TeXHUKO-IKOHOMHUYECKHUE noKasarte’, XapaKTepu3yolue HaJIe)KHOCTh
AJIEKTPOCHAOKEHUSI.

27. Ouenka ymep6a mnoTrpeOuTeneil Npu IUIAHOBBIX M BHE3AMHBIX HAPYLICHUAX
AJIEKTPOCHAOKEHUS.

28. Meroquka onpeneneHust ymiepOa HOTpeOMTeNs TIpU  aBapUiHBIX — HepepbIBax
AIIEKTPOCHAOKEHHSL.

29. Meroauka omnpeneneHuss ymepba morpeOuTenell NpU  CHIDKEHHMM KadecTBa
AIIEKTPOIHEPTUH.

30. OcobeHHocTH pacyera yuiepba moTpeduTeneil ¢ HempepbIBHBIM TEXHOJIOTHUECKUM
HPOIIECCOM.

31. Ymep® »sHeprocHabxkaromeid OpraHu3allid OT TepepbiBa  BICKTPOCHAOKEHUS
norpedurenei.

32. OnTUMHM3allMOHHbIE  337auydl  HAAEXKHOCTH  dJeKTpocHaOxeHus.  Kpurtepum
3¢ (PEKTUBHOCTH HAZIEKHOTO IIEKTPOCHAOKECHHS.

33. Onpenenenue KaTeropum 3IeKTPOPUEMHHUKOB TI0 HAJIGKHOCTH 3JIEKTPOCHA0KEHHS.

34. OmpeneneHne CTENIEHN U KPaTHOCTH PE3ePBUPOBAHUS MMMTAHHUS TOTPEOUTEICH.

35. BbI60Op cXeMBbI 2JIeKTPOCHA0KEHUS C YUETOM HaIeKHOCTH.

36. Pacyer  onTHUMaTbHONW — TIEPUOAMYHOCTH  MPOMMIAKTHYECKOTO  OOCITY>KUBAHHS
AIIEKTPOOOOPYIOBAHUSL.

37. IlpyHIMOBl  ONTUMAJIBHOTO PACHPENENICHUS] OTPAaHUYEHHOW MOIIHOCTU MEXIy
NOTPEOUTENIMHU.

38. Pacuer BpeMeHHM BOCCTaHOBJICHUS UTaHMSI B PA3BETBICHHBIX IEKTPUUECKUX CETAX.

39. Monenn ¥ ToOKa3aTeld HaJIeKHOCTU peNeHHOW 3alluThl M MPOTUBOABAPUIHOMN



ABTOMAaTHUKH.

40. IIpuHIUTIBL pe3epPBUPOBAHUS PEIICHHON 3alTUTHl M ABTOMATHKHU.

41. Meroauka pacdera HaJeKHOCTH JIJIsl YCTPONCTB PEIICHHON 3aIlUTHI.

42. PacdeT HaJIeXHOCTH IEKTPOCHAOKEHHUS C YIETOM HAJICKHOCTH YCTPOMCTB pPelIeHHOM
3aIUTHl 1 aBTOMATHKU.



MNMPUJIOKEHHE 2
(oGs3aTenbHOR)

OueHoYHBIE cpe/ICTBA /1Js NIPOBe/IeHUsI MPOMEKYTOUHOMH aTTecTaluu
a) [lnannpyemble pe3yabTaThl 00y4eHHsI H OLIEHOYHbIE CPeICTBA /I NPOBeAeHHs MPOMEKYTOUYHON ATTeCTANNH:

Kon
WHIUKaTOpa

NHaukaTop JOCTHIKEHUS KOMITCTCHITHI

O1neHOYHBIC CPEACTBA

IIK-2: Cnoco0eH olleHNBATH TeXHHYECKOe COCTOAHUE U 0OC

TATO4YHBII pecypc 00opya1oBaHus

[1K-2.1

KoHTponupyer coOoeHne OInepaTUBHBIM
[EPCOHAJIOM  YCTAaHOBJICHHOTO  PEXHMa
paboThI AJIEKTPOTEXHUIECKOTO
00OpyIOBaHUsl, JCUCTBYIOIIUX IPAaBHI U
MHCTPYKITHH " OLIEHUBACT
pPaboToCcrocoOHOCTh 000PYIOBAHUS

Hepeqeﬂb BOIIPOCOB IJIsA l'[pOME?KyTO‘-IHOﬁ aTTreCcranum:

1. TpeOoBaHus, IpeIbsBIsSEMbIC K HAJICKHOCTH 3JICKTPOCHAOKCHHUS TIOTPEOUTEIICH.

2. TOCT 27.001 — 95. Hagexuocts B TeXHHKE. OCHOBHBIE ITOJI0KEHUS.

3. Kiaccudukanms otka3zos B coorBerctBuu ¢ 'OCT 27.310 —95.

4. Buppl, TOCIEACTBYS K KPUTUYHOCTH OTKA30B B CHCTEMAaX AJICKTPOCHAOKCHHUS.

5. BoccraHaBiuBaeMble 1 HEBOCCTAHABIMBAEMBIC AICKTPOTCXHUUCCKUE H3CIIHA.

6. CraTucTHueckWe TIOKa3aTelId HAJCKHOCTH JIIEKTPOIHEPIreTUUYCCKUX CHCTEM |
PJICMEHTOB.

7. TIOTOKM OTKAa30B M BOCCTAHOBJICHUS, HX YHCIIOBBIC XaPAKTECPUCTUKH.

8. Cbop u obpaboTka cratucTHueckoi HMHpopMmanuu o0 oTkazax. VcnblTaHus Ha
HaJIe)KHOCTD.

9. 3axoHbI pacnipesieneHus s MoKa3zaTesell HaJJe)KHOCTH.

10. ITpoBepka cTaTucTHUECKUX TUOTE3. Kpurepun cornacus.

11. ITpoBepka cTaTucTHUECKUX rUnoTe3. Kpurepuu oTHOPOTHOCTH.
12. ®axTopsl, HAPYIIAIOIINE HAIEKHOCTD CHCTEMBI AJIeKTpocHaOeHs1. MOJIEIH OTKa30B.
13. Mozenb 0TKa30B /1J1s1 HEBOCCTAHABIIMBAEMBIX JIEMEHTOB.

14. Monenu HaaeXKHOCTH U1 BOCCTAHABIMBAEMBIX DJIEMEHTOB.

15. Crioco6b1 pe3epBUPOBAHUS CUCTEM 3JIEKTPOCHAOKEHHUS.

16. Mozenu 0TKa30B ISl CHCTEM C PE3€PBUPOBAHUEM.

17. Mozaenu HageKHOCTH /IS CJIOKHBIX CUCTEM DJIEKTPOCHA0KEHUSI.
18. Mojienu ¥ 1MoKa3aTeu HaIe)KHOCTH JIMHUH dJIEKTpoIiepeiay.

19. Mozenu u nmokaszaTenau HaJeKHOCTH CUIIOBBIX TpaHC(HOpPMaTOPOB.

20. Mojenu 1 oKa3aTelid HaJISKHOCTH KOMMYTAIIMOHHBIX aIlIapaToB.




Kon
WHIUKaTOpa

NHuaukatop JOCTHKEHUS KOMITETCHIUN

OueHouHble CpeCTBa

21. CTpyKTypHBIE CXEMBI HAJEKHOCTH OJJIeKTpocHaOxeHus. [lopsmok cocTaBieHHs |
npeoOpa3oBaHUsL.

22. MeTopl 5KBHBAJIEHTHBIX PE0Opa30BaHUN CTPYKTYPHOM CXEMBI HaIeKHOCTH.

23. AHaTUTUYECKUN METOJI pacdyeTa HaIe)KHOCTHU JIEKTPOCHA0KEHUSI.

24. JIoruko-BepOSTHOCTHBINM METO pacueTa HaJe)KHOCTH C TIOMOIIBIO JIePeBa OTKA30B.

25. Tabn4HO-TOTHYECKUI METO ] pacueTa HaJIeKHOCTH.

IIpumepHbIe 321aHUAA HA KOHTPOJIbHYIO padoTy:

3apaua 1

1. [Toctpouts rUCTOrpaMMy HapaOOTKU Ha OTKa3.

2. OnpenenuTh 3aKOH paclpeiesIeHUs U BBIYUCIUTH €r0 TapaMeTphI.
3. [Moctpouts rpaduku 3aBUCUMOCTH P(t) U w(t)

59513 |56107 |52191 |59242 |51259
58122 |54 07]50071 |57313 |57100
56531 |52636 |58700 |55433 |53836
54704 50760 [56762 |54346 |49515
52990 |58971 |55027 |51591 |53365

3amaua 2

1. PvaeT HAaACKHOCTU CUCTCMBbI BJ'IGKTpOCHa6)KeHI/I5[ HOFI/IKO-BepOHTHOCTHBIMI/I

METOJAMH.

2. COCTaBI/ITI) )IepeBo OTKa30B J1 CXEMBI NIOACTAHIIMHU B COOTBETCTBUH C BapI/IaHTOM 51

OTIPEECIUTh C €r0 MOMOIIBI0 UHTEHCUBHOCTh OTKA30B CHCTEMEI.
3. CocraBuTh TaOJMIy pacUETHBIX CBS3€H I HECKOJBKHUX PEMOHTHBIX PEXKHUMOB U

BBIYHCIUTH CPETHETOIOBYI0 HHTEHCUBHOCTD U MTPOJOIIKUTEILHOCTD PACUETHBIX aBapU.
4. CpaBHUTH pe3yJbTaThl U CJEJIATh BHIBOJIBI.




Kon
WHIUKaTOpa

NHuaukatop JOCTHKEHUS KOMITETCHIUN

OueHouHble CpeCTBa
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IK-6: Cnioco6eH niianHupoBaTh PadoThl MO IKCIIYATAIMH YJIEKTPOTEXHHYECKOr0 000py10BaHNSI

I1K-6.1 CocraBnsier rpaduku pabotel mepcoHanal IlepeyeHb BONPOCOB 11 MPOMEKYTOUHON aTTeCTANUMM:
PIEKTPUYECKOTO IIexa, U Takke 00xomoB H| 1. BrIOOp cXeMbl 3EKTPOCHA0XKEHUS C YUYETOM HAJECKHOCTH.
OCMOTpPOB ANEeKTpoTeXHUYeckoro| 2. Pacuer  onTUMaTbHOH  TEPHOMUYHOCTH  NPO(MIAKTHYECKOrO  OOCITYKHBaHMs]
000py/I0BaHUsI, MEXaHU3MOB M YCTPOMCTB,PIEKTPOOOOPYIOBAHUSL.
HaXOJAIIMXCS B BEACHWM ToJpas3zieiieHus, 3. [IpUHIMIBI ONTHMAIBLHOTO paCTpECIICHUs OTPAHHMYECHHOW MOIIHOCTH MEXY
OIEpaTUBHBIM NIEPCOHATIOM MOTPEOUTENSAMHU.
4. Pacuer BpeMeHU BOCCTAHOBJICHUS TUTAHUS B PA3BETBICHHBIX DJIEKTPUUECKHUX CETSX.
5. Mogenu W mMoOKazaTead HAIEKHOCTH pENeHHONM 3allUThl W MPOTHBOABAPUITHOMN
aBTOMAaTHKHU.
6. IlpuHIUTIBI pe3epBUPOBAHUS PEICHHON 3alTUTH U ABTOMATHKHU.
7. Meroauka pacuera HaJEKHOCTH JIJISl yCTPOMCTB PEeICHHOMN 3allUTHI.
8. Pacuer HameKHOCTHU ODIIEKTPOCHAOKEHHS C YYETOM HAJIeKHOCTH YCTPONCTB
eJICHON 3aIlMTHI 1 aBTOMATHKH.
I1K-6.2 OcylecTBIISIeT aHAJIU3 YCJIOBHO NOCTOSIHHBIX| IlepeyeHb BOMPOCOB /1JIs1 MPOMEKYTOUYHOM aTTeCTAIUM:




Kon
WHIUKaTOpa

NHuaukatop JOCTHKEHUS KOMITETCHIUN

OueHouHble CpeCTBa

3aTpar Ha HKCILUTyaTaluio
PIIEKTPOTEXHUYECKOT0 000py10BaHMUS,
BHECEHUE MPEAJIOKEHUN 110 UX COKPAILEHUIO

1. TexHHMKO-3KOHOMHUYECKUE MOKa3aTeH, XapaKkTepU3yIolIue HAJIKHOCTD
PIIEKTPOCHAOKEHUSI.

2. Onenka ymep0Oa mnoTpeOuTeNneil NpH IJIAHOBBIX M BHE3AMHBIX HAPYHICHUSIX
PIIEKTPOCHAOKEHUS.

3. Meroauka onpezaeneHus ymiepba mOTpeOUTeNnss NpU  aBapHMHBIX MepepbiBax
PIIEKTPOCHAOKEHHSL.

4. Metoauka omnpeaeneHus ymiepbda moTpeOUTeNneil Mpu CHIKEHUH KadyecTBa
DIIEKTPOIHEPTUH.

5. Ocobennoctu pacuera yuiepba morpeduTeneld ¢ HeMmpepbIBHBIM TEXHOJIOTHYECKUM
[TPOLIECCOM.

6. Ymep0O »sHeprocHaOXarwIleld OpraHu3allu OT IepepbiBa 3JIEKTPOCHAOKEHUs
noTrpeduTenei.

7. OnTUMH3AIlMOHHBIE  3a/Ja4ll  HAJEKHOCTH  DJIeKTpocHaOkeHus. Kpurtepun
A (PEKTUBHOCTH HAZIEKHOTO HIIEKTPOCHAOKESHHSI.

8. OmpeneneHre KaTeropyuu NEKTPOIIPUEMHHUKOB IO HA/ICKHOCTH AJIEKTPOCHAOKEHHS.

9. Ormpenenenue CTENEHN U KPaTHOCTH PE3EPBUPOBAHUS MUTAHUS TOTPEOUTEIEH.

IIpumepHbIe 321aHUS HA KOHTPOJILHYIO padoTy:

Onpenenuth  CpeaHEroJI0BOM  ymiepd OT TmepepbiBa  DIEKTPOCHAOKEHHS IS
METAITYPrUUecKOT0  MPEANpPUATHS  TOJHOTO  [HKJIA HAa  OCHOBAHMHM  CXEMB]
BHYTPH3aBOJICKOTO JIEKTPOCHAOKECHUSI:

1. PaccuuTarth CpeJHEroJOBBIC MapaMeTp IOTOKa OTKa30B U CpeJHee BpeMms
BOCCTAaHOBJICHHS TUTAHUS 33JaHHBIX TIOTPEOUTEIEH.

2. PaccuurtaTh BenmuuMHy YyiiepOa OT IepepbiBa 3JIEKTPOCHAOXKEHHS YKa3aHHOTO
MEPBUYHOTO TIOTPEOWTENSI W OT OCTAHOBKM TEXHOJOTHUYECKOTO MpoIlecca BTOPHYHOTO
noTpeOuTeNs.

3. Ilpemnoxute u OOOCHOBAaTH TEXHUKO-DKOHOMUYECKHMH pACUETaMH CIIOCOOB]

MOBBIIICHUA HAACKHOCTHU BHCKTpOCHaG)KeHI/IH.




Kon
WHIUKaTOpa

NHuaukatop JOCTHKEHUS KOMITETCHIUN

OueHouHble CpeCTBa
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0) Ilopsimok mpoBeJeHUs] MPOMEXKYTOYHOH ATTECTALMU, NMOKA3ATeJIM U KPUTEPUH
OlLlCHUBAHMSA:

Kpurepun oneHku (B COOTBETCTBHUHM € (DOPMUPYEMBIMH KOMIIETCHIMAMU U
IUTAHUPYEMBIMH Pe3yJIbTaTaMH 00y4eHUs]):

— Ha OLEHKY «OTJIMYHO» — OOydyarolmMics IIOKa3blBA€T BBICOKUH YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIHH, T.€., CTY/IEHT JOJDKEH MOKa3aTh BBHICOKUN YPOBEHb 3HAHHIA,
YMEHUH M HaBBIKOB B OOJIACTH TEOPHM HAJEKHOCTH, pacdeTa M OLICHKH HaJEXKHOCTH CHUCTEM
AIIEKTPOCHAOKEHHUSI, ONpEAETCHUS BEIWYMHBI yiiepOa OT BO3MOXKHOTO HapyIICHHs KayecTBa
3JIEKTPOIHEPTUU U NEpPEPhIBA AIEKTPOCHAOKEHNUS, ONPEASIICHUs 3aBUCUMOCTEN pacipeaeIeHUs
OCHOBHBIX II0Ka3aTeled HAJIEKHOCTH BO BPEMEHH, MOJCIIEH HAIECKHOCTHU 3JIEMEHTOB CUCTEM
3JIEKTPOCHAOXKEHHUS, a TAKXKeE OLIEHKH UX pab0TOCIIOCOOHOCTH;

— Ha OIEHKY «XOpOIIo» — OOYyYaroIIMiCs TOKa3bIBaeT CPEIHUH YPOBEHb
c(OPMHPOBAHHOCTU KOMIETEHLUH, T.€. CTYJEHT JOJDKEH [0Ka3aTh 3HAaHUS B 00JIACTH OLEHKHU
HAJIKHOCTH OOBEKTOB JIEKTPOIHEPTETUKH, A TAKXKE JOJDKEH 00J1a/1aTh HAaBBIKAMU OIIPEICIICHUS
BEJIMYMHBI yIIepOa OT nepephiBa 3IEKTPOCHA0KEHHUS;

— Ha OILIEHKY «Y/0BJIETBOPHUTEIbHO» — 00yJaroIMiics MOKa3bIBAET MOPOTOBbIM YPOBEHD
c(OPMHPOBAHHOCTU KOMIIETEHIMH, T.€. CTYIEHT JAOJDKEH YMETb OLEHHBAaTh HaJEeKHOCTh
OCHOBHBIX 00BEKTOB AJIEKTPOIHEPTETUKH T10 MX ITOKA3aTENIsIM HaJIe)KHOCTH;

— Ha OLEHKY «HEyJIOBJIETBOPUTEJBHO» — pe3ylbTaT OOyYeHUs He JIOCTUTHYT,
oOyJaromuiicss He MOXKET MTOKa3aTh 3HAHUW, YMEHUH U HaBBIKOB B 00JIACTH pacyeTa HaJeKHOCTH
CHCTEM 3JIeKTPOCHA0KEHUs, OLICHKMU ylepbda OT mepepbiBa 3JIEKTPOCHAOKEHMs, a TakXKe He
MOXeET c(hOPMYITHPOBATH OCHOBHBIE MOHITHS TEOPUH HA/ICKHOCTH.



