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TeTHYeCKMX CHCTeMax» pazpabortana Ha ocHope OI'OC BO 13.03.02 «3Dnextpo-
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1. Ileau 1 3a1a4u 0CBOEHHUSI IUCIHUILINHBI

Heabro ocBoenus auciuiiuabl b1.B.1.JIB.01.01 «Ilepexoanbie mponecchl
B DJICKTPOIHEPIeTHYCCKUX CUCTEMax» SBJISETCS MOJydeHUE 3HAHUHN O creruduke
AIIEKTPOMArHUTHBIX M JIEKTPOMEXaHUYECKUX MEePEXOIHBIX MPOILIECCOB B AJICKTPO-
sHepreTudecknx cucremax (33C) U UX OCHOBHBIX 3JIEMEHTaX, H3yUYeHHE METOJIOB
pacuéra pas3IUYHBIX MEPEXOJHBIX MPOIIECCOB, OCOOCHHO MPH CUMMETPUYHBIX H
HECUMMETPUYHBIX KOPOTKUX 3aMBIKAHUSAX B AJIEKTPOYCTAaHOBKAX.

3agaun

- copMHUPOBATH TOTOBHOCTh OTNIPEICTICHUS ITapaMeTPOB 000PYA0BaHUS 00b-
€KTOB 3JIEKTPOCETEBOTO XO3MCTBA;

- ¢(hopMHUpPOBATH TOTOBHOCTh MPOBOJUTH MOHUTOPUHT TEXHUYECKOTO COCTO-
SHUST 00BEKTOB AJIEKTPOCETEBOTO X035 HUCTBA;

- copMUPOBaATh TOTOBHOCTH K YYaCTHIO B OPTaHH3alMM TEXHHUYECKOTO 00-
CITY)KHBaHUS JIEKTPOOOOPYAO0BAHUS 00BEKTOB JIEKTPOCETEBOTO X03SMCTRA.

2 IlepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 110 AUCHHUILIMHE, COOTHECEHHBIX C
IVIAHMPYeMbIMH pe3yjbTatamu ocBoenusi OITIOII BO

B pesynberare nzydenus gucuuruivasl b1.B.1./IB.01.01 «IIepexoanbie npo-
LECChl B 3JIEKTPOIHEPreTUUECKUX CHUCTEMax» OOYYaroUIMICs JOJKEH MOJIYyYUTh
3HAHWS W HABBIKHU JJI YCIEIIHOTO OCBOCHHUS CIIEAYIOIIUX TPYAOBBIX (QYHKIUN U
BBITIOJTHEHNS CIIEYIOIINX TPYIOBBIX AEHCTBHIM:

[Tpodeccnonanpusiii crangapt - 40844 «PaboTHHK MO 00CTYKUBAaHUIO 000-
PYAOBaHUs MOJCTAHIUH 3MeKkTpudeckux ceteir» - 1/01.5 « MoHUTOpHHT TexHUYe-
CKOTO COCTOSIHHS 00opyaoBaHus mojctanimiiy; 1/02.5 «O0ocHoOBaHME JIaHOB U
IPOrpaMM TEXHUYECKOTO OOCTYKHBaHUS M PEMOHTa 000PYI0BaHMSI MOACTAHIIUN;
1/03.5 «Pa3paboTka HOPMATHBHO-TEXHUUECKOHN JTOKYMEHTAIMH 10 TEXHUYECKOMY
00CITy’>KMBaHHUIO ¥ PEMOHTY 000pYy10BaHUS MOJCTAHIIUI.

[Ipodeccuonanbupiii ctangapt - 51469 «PabOTHHK MO TEXHUYECKOMY O0-
CIY)KUBAHUIO U PEMOHTY BO3YIIHBIX JUHHI 3JekTpornepenaydn» - G/01.5 «Monu-
TOPUHT TEXHUYECKOTO COCTOSIHMS BO3YIIHBIX JIMHUH 3j1ekTponepenaun; - G/02.5
«O060CHOBaHNUE JIAHOB U MPOTPAMM JIEATEIBHOCTH MO0 TEXHUUECKOMY O00CTYyKHBa-
HUIO ¥ PEMOHTY BO3IYLIHBIX JHHUN 3aekTponepenayn; G/03.5 «Pa3paborka HOp-
MATHUBHO-TEXHHUYECKON JOKYMEHTAIlMH MO0 TEXHUYECKOMY OOCITY>KMBAaHUIO U pe-
MOHTY BO3JYIIHBIX JHHUN 3JekTponepenaun»; H/01.6 «DopmupoBanue miaHoB u
IpOrpaMM JESTEIEHOCTH 10 TEXHHYECKOMY OOCITYKHBAHHUIO M PEMOHTY BO3IIYIII-
HBIX JIMHUW 3JIEKTPOTIEPEIAUN .

[Ipodeccuonanbubiii ctangapt - 40861 «PabOTHHK MO TEXHUYECKOMY 00-
CIY)KUBAHUIO M PEMOHTY KaOeJbHBIX JIMHUH 3jekTporepenaum» - 1/01.5 «Onenka
TEXHUYECKOTO COCTOSIHUS KaOENbHBIX JTMHHM dekTpornepeaauny»; 1/02.5 «Ob6ocHo-
BaHUE IUIAHOB U MPOTPaMM JIEATEIBHOCTH MO TEXHHUYECKOMY OOCIY)XMBaHHUIO U
PEMOHTY KaOelbHBIX JIMHU 3nekTponepenadn»; 1/03.5 «Pa3paborka HOpMaTHBHO-
TEXHUYECKON JOKyMEHTAIMH 10 TEXHUYECKOMY OOCITY>KMBAHHUIO M PEMOHTY Ka-
OenpHBIX TUHUI AnekTponepenaun»; J/01.6 «PopMupoBaHue MIaHOB U MPOTPaMM



JESTEIIbHOCTH M0 TEXHUYECKOMY OOCTYXKMUBAHUIO KaOENIbHBIX JIMHUW 3JIEKTpOIie-
penaun»; J/02.6 «TexHuueckoe BelleHUE MPOEKTOB pabOT B 30HE OOCITYKUBAHUS
KaOeNbHBIX JUHUH 3JIEKTpONEpe1auny.

[Ipodeccuonanbubiit cTangapT - 51489 «CrnenuaiucT B 0071acTH IPOESKTUPO-
BaHUSI CHCTEM DSJIEKTPOCHAOKEHHS OOBEKTOB KaIlUTAJIBLHOTO CTPOUTEIBCTBA» -
B/01.6 «IIpenmpoexktHoe oOcneqoBaHUE OOBEKTAa KAaMUTAIBHOTO CTPOUTEIHCTBA,
JUIsl KOTOPOTo MpeiHa3HaueHa cucTeMa aekTpocHadxkeHus»; B/02.6 «Pa3paboTka
IPOEKTHOM M paboyeil NOKYMEHTAaUWH OTAENIbHBIX Pa3JIeJOB MPOEKTa CHUCTEMBI
AIIEKTPOCHAOKEHHSI OOBEKTOB KalmUTaIbHOTO cTpoutenbcTBay, C/01.7 «Pa3paboT-
Ka KOHIIENIIMM CUCTEMBI 3JEKTPOCHAOKEHUS OOBEKTa KAMUTAIBLHOIO CTPOUTEIb-
CTBa».

B pe3yiabTaTe 0CBOCHUS AMCUUILIMHBI GOPMUPYIOTCH CJIEAYIOLIHE KOM-
NMeTeHINN:

[IKC-2 - CrocobeH yyacTBOBaTh B OpraHM3allMM TEXHUYECKOTO OOCITYKH-
BaHUS AJIEKTPOOOOPYI0BAaHUS OOBEKTOB JIEKTPOCETEBOrO XO35MCTBA,

3.Mecto aucuumiaunbl B cTpykrype OII 6akanaBpuara

Jucuunnuaa b1.B.1./IB.01.01 «Ilepexomnbie mpoueccsl B 3IEKTPOIHEPTre-
THYECKUX CHUCTEMax» SBISIETCS BapuaTuBHOM nucuuiuimHon yactu OIIOIT BO
MOATOTOBKU oOyuwaromuxcs no Hampaiiennto 13.03.02 «DnexkTposHepreTuka u
AIEKTPOTEXHUKAY, HAIPABICHHOCTH « DJIEKTPOCHAOKECHHE .

4 O0beM qucHUILIHHBI (252 yacoB, 7 3a4€THBIX ¢IMHUIT)

. O06mwem, yacoB
Bun yae6Hoit paboTh ’
OYHOE 3a049HOE
KonTakTHas padora 116
B TOM 4HCJIC: =
- ayAUTOPHBIE TI0 BUIaM YUeOHBIX 3aHITHS 94

JEKIHUH 40 -

KOHCYJbTAIIUU - -

IPAKTUYECKUE 3aHATHS 54 -

1a0opaTopHBIE PAOOTHI 18 -

- BHEAYIUTOPHAs 4 -

3a4er 1 -

3aIUTa KypCOBBIX paboT (IPOEKTOB) -

HK3aMeH 3 -
CamocrosTebHasg padora 136 )
B TOM YHCIIE:

— KypcoBasi pabota (IpOeKT) - -
— [POYHE BUJIBI CAMOCTOSITEIbHOM pabOThI 136 -
Bcero o nucuuminae 252 [ 73.e. -




5 Conepxanne TUCHUILIAHBI

[To uToram M3y4aemMoro Kypca CTyJE€HTBI CAAOT 3K3aMEeH U 3a4eT C OLIEHKOH.
JlucuumuinHa u3ydaercs Ha _3 Kypce, B_ S u 6 cemecTpax.

Coaep:xaHue ¥ CTPYKTYpPa IMCUMILINHBI 10 0YHOI (hopme 00yUeHust

/o

HanmeHnoBanne TeMbI
C YKa3aHUCM OCHOBHBIX
BOITPOCOB

Dopmupyemblie
KOMIIeTEHIIM U

Cemectp

Buabl yueOHo# padoThbl, BRJIKOYAS
CAMOCTOSITeJILHYI0 Pa00Ty CTY1€HTOB

U TPYA0EMKOCTh (B Yacax)

Jlekuun

IIpakTrue-
CKHE 3aHs-
TUS

(;mabopa-
TOpHbIE
3aHATHA)

CamocrTo-
ATENbHAs
pabora

OO0mue cBeaeHus:t 00
3JIEKTPOMATHUTHBIX
NnepexoaHbIX TMpouec-
cax
OcHoBHBIE
HNPUYMHBI W TOCTC/-
CTBHS MIEPEXOJTHBIX
nporecco (IIIT). Jlo-
MyIIEHUs, TPUHUMAC-
MbI€ IPH UCCIICIOBAHH-
X 3JICKTPOMArHUTHBIX
MEPEeXOIHbIX  MpolIec-
coB (OMIIIT). Ilepe-
XOJIHBbIE TPOLIECCHI MPHU
KOPOTKHX 3aMBIKaHUSIX

(K3).

MMOHSATHS,

TIKC-2

Ilepexoanblii mpouecc
npu TpéxdazHomM Ko-
POTKOM 3aMbIKAHUH

Ucxomnoe auddepen-
[UalbHOE  ypaBHEHUE
I[IIT u ero peuenue.
[To-asiTHe 00 ymapHoM
toke K3. Ynapusiil ko-
3¢ urmeHT u crmocoos!
ero onpeaenenus. Oco-
6ennoctu I1I1 mpu K3 B
Pa3BETBIEHHOM LIETIH.

ITKC-2

Pacuér HavaJabHOro
ACMCTBYOLIECI0  3HAa-
YCHUs nepnozmqe-
CKOH cocTaBJAKOIIEei
TOKa KOPOTKOro 3a-
MBIKaHHUSA

Onpenenenre Hayaiab-
HOrO0  JIEWCTBYIOLLETO
3HAYEHUs TEePHOJIAYC-

IKC-2




/o

HanmenoBanne TeMbl
C YKa3aHUCM OCHOBHBIX
BOITPOCOB

dopmMupyemsblie
KOMIIeTEeHII U

Cemectp

Buabl yueOHoli padoThl, BKIOYAS
CAMOCTOSITEIbHYI0 PAa00Ty CTY/ICHTOB

U TPYAOEMKOCTb (B Yacax)

Jlexuun

[TpakTuue-
CKHE 3aHs-
TUS

(;1abopa-
TOpPHBIC
3aHATHUSA)

CamocTo-
sITeJIbHAs
paborta

CKOM  COCTaBJIAIOLICH
(ITC) Toxa K3 or CM
6e3 yu€ra u ¢ y4érom
BIUSHUSL IeMII(pEepHBIX
KOHTYpPOB. Bnusinue
3JEKTPOJBUTATENEH U
Harpy30K B HayaJbHbIN
MomMmeHT K3.

HN3meHeHune BO BpeMe-
HH AeHCTBYHOLIET 0
3HAYEHUS] TOKA KOPOT-
KOI0 3aMbIKaHUS
N3menenue BO Bpeme-
HU JCHCTBYIOIIETO 3HA-
yenusi Toka K3 or cun-
XpoHHbIX MamuH (CM)
0e3 yu€ra BIMSHUS
neMrngepHbIX  KOHTY-
poB. Bnusuue ¢opcu-
POBKHU BO30YXJICHHS Ha
IIII. Buugaue ngemmn-
(bepHbIX KOHTYPOB Ha
I11T.

TIKC-2

IIpakTHYeckne MeTo-
Abl pacyéra nmepuoau-
YeCcKOil  COCTABJISAIO-
el TOKa KOpPOTKOIo
3aMbIKAHUSA
Ompenenenue ynanéu-
HocTH Toukn K3 oT mc-
TOYHWKA nuTaHusg. Pac-
yet [IC Toka mpu yna-
néunerx K3. Pacuér ¢
HCIIOJIb30BAaHUEM METO-
Jla THUIOBBIX KPHUBBIX.
Pacuér ¢ mnomoIlpo
CIPSAMJIEHHBIX  XapakK-
TEPUCTHK.

[1KC-2

Oco0enHnocTn  pacué-
TOB HECUMMETPHYHBIX
KOPOTKHX  3aMbIKa-
HUM

MeTtol CUMMETPUYHBIX
cocrapisttonux. Ormnpe-
JICJICHUE  MapameTpoB

TIKC-2
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HanmenoBanne TeMbl
C YKa3aHUCM OCHOBHBIX
BOITPOCOB

dopmMupyemsblie
KOMIIeTEeHII U

Cemectp

Buabl yueOHoli padoThl, BKIOYAS
CAMOCTOSITEIbHYI0 PAa00Ty CTY/ICHTOB

U TPYAOEMKOCTb (B Yacax)

Jlexuun

[TpakTuue-
CKHE 3aHs-
TUS

(;1abopa-
TOpPHBIC
3aHATHUSA)

CamocTo-
sITeJIbHAs
paborta

oOpaTHON TOCenoBa-
tenpHOCTU. Ompenerne-
HUE TapaMETPOB HYyJle-
BOI MOCIEA0BaTEIbHO-
CTH TpaHCc(hHOPMATOPOB,
aBTOTpaHC(HOPMaATOPOB
U BO3AYLIHBIX JIMHUK
aNEeKTponepeaaun
(JIDID). Brnustnue
IPO303alIUTHBIX TPOCOB
U NapaJuIebHBIX LEnen
Ha COMPOTHUBJIIEHUE HY-
JIEBOM TOCIe10BaTElNb-
noctu JIOII.

HecumMeTpuyHble
KOPOTKHE 3aMbIKAHUA
Hcxonnble ypaBHEHUS.
HByxdaznoe K3. On-
HopazHoe K3. JIByx-
¢daznoe K3 nHa 3emiro.
CoOoTHOIIIEHNE  TOKOB
K3 pasHbIX BUIOB Ipu
3a-MBIKAHUSIX B OJHOU
U TOH K€ TOUKE.

ITKC-2

Pacuérsl Hecummer-
PHYHBIX KOPOTKHX
3aMbIKAHUI

Pewenue HCXOJIHBIX
ypaBHeHuil. Omnpenerne-
HUE 3HA4YeHUH JABYyX-
¢az-Horo u onxHOda3-
Horo K3 B pasnmnuHbIx
TOYKAX CXEMbI CHCTEMBI
ANEK-TPOCHAOKECHHSI.
Pacuér 1T npu
HecummeTpuuHblx K3
pPa3HBIMH ~ METO-JIaMH.
AHalii3 COOTHOIIEHUS
TK3 u 3HaueHuid mos-
Hoi  momHoctn K3
pa3HBIX BHJOB TP 3a-
MBIKAQHUSIX B OJHOU U
TOM K€ TOYKE CXEMBI.

ITKC-2

Oco0eHHOCTH  OJHO-
(¢a3HbIX 3aMbIKaHU# B

TIKC-2




/o

HanmenoBanne TeMbl
C YKa3aHUCM OCHOBHBIX
BOITPOCOB

dopmMupyemsblie
KOMIIeTEeHII U

Cemectp

Buabl yueOHoli padoThl, BKIOYAS
CAMOCTOSITEIbHYI0 PAa00Ty CTY/ICHTOB

U TPYAOEMKOCTb (B Yacax)

Jlexuun

[TpakTuue-
CKHE 3aHs-
TUS

(;1abopa-
TOpPHBIC
3aHATHUSA)

CamocTo-
sITeJIbHAs
paborta

JIEKTPUYECKHX CeTsX
Hanpsikenuem 6-10-35
kB.

OpnodaszHble 3aMbIKa-
HUSI Ha 3€MJII0 B CETAX
HanpsbkeHuem 6-35 kB.
[Tapamerpsl cetu mpu
onHO(pa3HOM  3aMbIKa-
HuM Ha 3emiro. Ompe-
JieNie-HUe TOKa 3aMbl-
KaHus Ha 3emiro. KoMm-
TEHCALUsI TOKOB 3aMbl-
KaHMSI Ha 3eMJIIO.

10

Koporkue 3a-
MBIKAHUSI B 3JIEKTPO-
YCTAHOBKAX  Hamps-
kenmeMm 10 1 kB
OcobeHHocTH pacuéToB
TokoB K3 B ycraHoBkax
no 1 xB. OcHoBHbIE
(bakTopsl,  BIMSIOIIUE
Ha Tok K3. Ilapametpnl
JJIEMEHTOB DJIEKTpUYE-
CKOIl 1emnu, HeoOXOoau-
MBbI€ s pacuéra TOKa
K3.

ITKC-2

11

MaremaTtu4eckoe

onucaHue Pa3IHYHbIX
MepexoIHbIX mpolec-
COB W 3a/1a4d yNpaB-
Jenuss umm. Crartuye-
CKajgd M JUuHaMHu4decKad
ycroitunBocTs 99C

[1KC-2

12

Crarnyeckass ycroii-
4YHBOCTH 3JIEKTPO-
JHEPreTUH4YeCKux CH-
cTrem

XapakTepucThKa MOIII-
HOCTH NPOCTEHIIEH CH-
CTEMBI JJIEKTpoIlepea-
yu. QU3HYECKUN CMBICIT
yrna d. [lonsarue o cra-
THYECKOM  YCTOMYHMBO-

ITKC-2
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HanmenoBanne TeMbl
C YKa3aHUCM OCHOBHBIX
BOITPOCOB

dopmMupyemsblie
KOMIIeTEeHII U

Cemectp

Buabl yueOHoli padoThl, BKIOYAS
CAMOCTOSITEIbHYI0 PAa00Ty CTY/ICHTOB

U TPYAOEMKOCTb (B Yacax)

Jlexuun

[TpakTuue-
CKHE 3aHs-
TUS

(;1abopa-
TOpPHBIC
3aHATHUSA)

CamocTo-
sITeJIbHAs
paborta

CTU CHCTEMBI. Xapak-
TEPUCTUKA MOIIHOCTHU
IIpU  CJIOKHOM  CBS3U
CUHXPOHHOM MallMHBI C
3HEeprocucreMon. Bru-
STHUE IapaMeTpoOB CXe-
MBI Ha XapaKTEPUCTHKU
MOIIHOCTH.  Xapakre-
PUCTUKH MOUIIHOCTH
TE€HEPATOPOB C aBTOMa-
TUYECKUMHU  PErYJIATO-
paMu  BO3OYKICHHS.
JleCTBUTENbHBIN IIpe-
Jen  MOUIHOCTH. Bek-
TOpPHBIE JAMAarpaMMbl U
OCHOBHBIE  ypaBHEHHUS
MPOCTEHILIEH CHCTEMBI.
YnpoueHHoe npea-
CTaBJICHUE TEHEPATOPOB
B pacyerax cTaTh4e-

CKOM YCTOMYMBOCTH.

13

Ilepexoanbie mnpouec-
cbl B y3JIaX HArpy3KH
3JIEKTPOIHEepreTnye-
CKHX CHCTEM

OO6mrast xapakTepucTH-
Ka y3JI0B Harpys3Kwu.
XapakTepuCTUKN CHH-
XPOHHBIX JIBUTaTeJeH.
XapakTepuCTUKU aCHH-
XPOHHBIX JIBUTATelEeH.
OneHka CcTaTHYECKOU
YCTOWUYMBOCTU  ACHH-
XPOHHBIX W CHHXPOH-
HBIX ABurarejieii. Bro-
pUYHBIC KpUTEPUU
YCTOWUYMBOCTU Harpys-
K4. Binusoue xoHIeH-
cCaTOpHBIX OaTaped Ha
YCTOMYMBOCTh HArpys-
ku. JlaBuHa Hanpsoke-
HHUS B Yy3JI€ HArpy3Ku.
Bausinue OOJIBIINX
BO3MYIICHUN HA PEKUM

ITKC-2
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HanmenoBanne TeMbl
C YKa3aHUCM OCHOBHBIX
BOITPOCOB

dopmMupyemsblie
KOMIIeTEeHII U

Cemectp

Buabl yueOHoli padoThl, BKIOYAS
CAMOCTOSITEIbHYI0 PAa00Ty CTY/ICHTOB

U TPYAOEMKOCTb (B Yacax)

Jlexuun

[TpakTuue-
CKHE 3aHs-
TUS

(;1abopa-
TOpPHBIC
3aHATHUSA)

CamocTo-
sITeJIbHAs
paborta

pabotbl Harpy3ku. Ju-
HaMHM4ecKasi yYCTOHYH-
BOCTb JIBUTaTelled IIpU
U3MEHEHUM  HarmpsiKe-
nus. HaGpoc Harpysku
Ha asuratenu. Camo3sa-
ITyCK JBUTaTENeH.

14

ACHHXPOHHBIE PeKH-
MBI  JJIEKTpPOJHepre-
THYECKHX CHCTEM

Bo3nukHoBeHHEe M 00-
masi  XapaKkTepUCTHKa
ACUHXPOHHBIX  PEXHU-
MoB. [lapamerpsr oc-
HOBHBIX JJIEMEHTOB
IJIEKTPO’HEpPreTHYE-

CKHMX CUCTEM IIPU aCUH-
XPOHHBIX peKUMaXx.
Hapymenne  cuHXpoO-
HHU3Ma M TIEpexo] B
ACUHXPOHHBIN  PEXUM.
N3meHeHue peXUMHBIX
[1apaMeTpoB  CHCTEMBI
IIPM aCUHXPOHHOM XO-
ne. IlocnencrBus acuH-
XPOHHBIX PEKHUMOB.
Pecunxponuzanus  u

pe3yJbTUpYIOIIas
YCTOMYUBOCTb.

ITKC-2

15

Onenka 3jeKTpome-
XaHUYEeCKHX TMpollec-
COB B CJIOKHBIX JHep-
reTH4ecKuX cCHCTeMax
OOmmit moxxo K aHa-
U3y  YCTOMYMBOCTH.
MeTton Mamnbix Komeba-
HUH 11 OLICHKU CTaTH-
YECKOW yCTOMYMBOCTH
AIIEKTPOIHEPTrETHYIEC-

CKOM cHCTeMbl. AHAIIU3
CTaTUYECKON yCTONYM-
BOCTU CHUCTEMBI C yue-
TOM  AeMnpUpOBaHUSA
CamMopackaunBaHue |
CaMOBO30 Y KJIEHHE B

IKC-2

10




/o

HanmenoBanne TeMbl
C YKa3aHUCM OCHOBHBIX
BOITPOCOB

dopmMupyemsblie
KOMIIeTEeHII U

Cemectp

Buabl yueOHoli padoThl, BKIOYAS
CAMOCTOSITEIbHYI0 PAa00Ty CTY/ICHTOB

U TPYAOEMKOCTb (B Yacax)

Jlexuun

[TpakTuue-
CKHE 3aHs-
TUS

(;1abopa-
TOpPHBIC
3aHATHUSA)

CamocTo-
sITeJIbHAs
paborta

3JIEKTPOIHEpPreTHYEC-
CKOH CUCTEME.

16

MeToanbl OLICHKH
3JIEKTPOMEeXaHu4Ye-

CKHX IpOLECCOB B
CJI0KHBIX JHEpreTH-
YeCKHMX CHCTeMax

Kpurepuii ['ypBuna nns
OLIEHKM  CTaTUYECKOM
ycroiunBoctu. Kpure-
puii ycronuuBoctu Pa-
yca. Kpurepuii ycroii-
YyuBOCTH  Muxaiiosa.
Meron  D-pa3OueHusl.
OneHka  CTaTHYECKOM
YCTOWUYMBOCTU CUCTEMBI
NpA  aBTOMAaTHYECKOM
peryaupoBaHUU  BO3-
OyXJIeHus  TeHeparo-
poB. Bropoir metox
JlamyHoBa 1Sl OUEHKH
YCTOMYMBOCTA  CHUCTE-
MBL. HopmaTtusHbIe
TpeOOBaHUSI  yCTONYH-
BOCTH DHEPTrOCHUCTEM

TIKC-2

17

MeponpusTusi mo Ino-
BBILIEHUIO  YCTOWYH-
BOCTH  JJICKTPOJHEp-
reTuH4ecKuX cucTemM

Knaccudukanus mepo-
NPUATANA  TOBBIIIAIO-
UX YCTOMYNBOCTh
AJEKTPOIHEpreTHye-

CKHX CHUCTEM YMEHb-
MEHUe  WHIYKTUBHBIX
CONPOTHUBIIEHUN  DJIEK-
TPUUECKHUX MalluH.
VYBenuueHue IOCTOSH-
HOU MEXaHUYECKON
UHEPUMH  DIIEKTpUYE-
ckux MamuH. [Ipume-
HEHUE ACHHXPOHU3UPO-
BAHHBIX U CUHXPOHHBIX
MallMH C MPOAOIBHO-
TIONIEPEYHBIM ~ BO30YK-

ITKC-2

11




/o

HanmenoBanne TeMbl
C YKa3aHUCM OCHOBHBIX
BOITPOCOB

dopmMupyemsblie
KOMIIeTEeHII U

Cemectp

Buabl yueOHoli padoThl, BKIOYAS
CAMOCTOSITEIbHYI0 PAa00Ty CTY/ICHTOB

U TPYAOEMKOCTb (B Yacax)

Jlexuun

[TpakTuue-
CKHE 3aHs-
TUS

(;1abopa-
TOpPHBIC
3aHATHUSA)

CamocTo-
sITeJIbHAs
paborta

JICHUEM.

18

N3menenue mnapamer-
poB TpaHchOpMaTOPOB
U peKHMa HX HEUTpa-
nei. M3meHenue mnapa-
METPOB JIMHUH  3JIEK-
Tponepenauu. IIpume-
HEHUE JIMHUN U BCTaBOK
IIOCTOSIHHOTO TOKa.
BricTpoaeiicTBytomme
BBIKJIIOYATEIN U 3alllu-
Ta.

ITKC-2

19

IIponosibHasE eMKOCT-
Has KOMIICHCAI U,
[TepekmntouarenbHbie
IyHKTBl HA  JIMHUAX
ANEKTPONEPEaAUH.
YcTaHOBKa ~ CHMHXPOH-
HBbIX KOMIIEHCATOPOB U
YIPABISEMBIX  HCTOY-
HHUKOB pEaKTUBHOU
MOIIIHOCTH Ha IIpOMeE-
KYTOUHBIX TOJACTAHLIU-
ax. IIpumenenune myH-
TUPYIOIIUX U TOKO-
OTrPaHUUYMBAOLIUX  pe-
aKTOPOB.

ITKC-2

20

MeponpusTusi no Ino-
BBILIEHUIO  YCTOWYH-
BOCTH Ha JJIEKTpHYe-
CKMX CTAHUMAX U B
CHCTeMaX  JJIeKTPO-
cHAOXKeHH s

DNeKTpUUECKoe  TOp-
MOKEHHE TE€HEPaTOpOB.
ABTOMaTHYECKOE pETy-
JTUpOBaHUE BO30OYyXKIE-
HUS CHHXPOHHBIX Ma-
muH. PopcupoBKa BO3-
Oy>XIE€HHUS CHHXPOHHBIX
MalluH. ABapuiiHoe
yIpPaBIEHUE  MOLIHO-
CTBIO TYpOWH DJIEKTPO-
craHuui. OTKJIIOYEHUE
4acTu CUHXPOHHBIX

ITKC-2

12




% = Buabl yueOHoli padoThl, BKIOYAS
s = = CaMOCTOSITEIbHYI0 PadoTy CTYACHTOB
HanmenoBanue Temsl 9 Z| =
Ne z29 g U TPYAOEMKOCTb (B Yacax)
C YKa3aHHEM OCHOBHBIX =5 =
/T BOIIPOCOB S 2| 3 [Ipaktnue- | (mabopa- | CamocTto-
S O | Jlexumm | ckue 3ams- TOpPHBIE ATeIbHAas
= TUS 3aHATHA) pabora
MallMH B aBApUHHOM
pexume. Perynuposa-
HUE pPEXHUMa pEaKTUB-
HOM MOIIHOCTA CHH-
XpPOHHBIX MamuH. Me-
pONPHUATHS, CBSI3AHHBIC
C YCTAaHOBKOW CHCTEM
ABTOMAaTUYECKOIO
yIpaBJIEHUS.
Hroro Hroro na- Hroro
Hroro
JIEKIIMOH- O6opaTop- | camocCTO-
Hroro MpaKTHYe- N
HBIX HBIX 3aHS- | SITEJIbHOU
CKUX o
4acoB TUH paboThI
40 54 18 136

6 IlepeyeHb yueOHO-METOAMYECKOT0 00ecriedYeHUs 1JIs1 CAMOCTOATEIbHOM pa-
00THI 00yYAOLIUXCH 10 AUCHUIINHE

1.

[TepexoaHbIe MPOIIECCH B CHCTEMAX arporpOMBIILIECHHOTO 3JIEKTPOCHA0Ke-
Hus. Kaura 1. CiMMeTpUYHbBIE I HECHMMETPHYHBIC KOPOTKHUE 3aMBIKAHUS:
VYuebnoe nocodue B.I'. Caspikun, A.I'. Kynpsikos. — Kybauckuii rocynap-

CTBEHHBII arpoyHnuBepcutet, Kpacnomap. — 2010. — 112 ¢. — Pexxum noctymna:
https://edu.kubsau.ru/file.php/124/05_CHast 1_1.pdf

. Kynpsaxos A.T"., Ca3zbikun B.I'. DneKTpoMarHuTHbIE IEPEXO/IHBIE TPOIIECCHI B

AIEKTPOIHEPTETHUECKUX CUCTEMaxX: YdeOHOe TTocodue /. — 2-¢ u3/., UCIpaB. 1
non. Kpacaogap: KyoI'AY, 2017. — 255 ¢. — Pexum gocryna:
https://kubsau.ru/upload/iblock/ecd/ecda39b02422ef8717abc7a997a8299a.pdf
DNEeKTPOMArHUTHBIC TIEPEXOIHBIC MTPOIIECCHI B AJICKTPOIHEPTCTHUCCKUX CH-
CTeMaX: METOJNYCCKUEC YKa3aHUs IS MPOBEACHUS PAKTUICCKUX 3aHATHH / B.
I'. CasbikuH, A. I'. Kynpsakos, H. A. ['paakuna, A. B. Macenko. — KpacHonap:
Ky6I'AY, 2015. — 59 c. — Pexum nocryna:
https://edu.kubsau.ru/file.php/124/EHMPP_k_prakt zan - kopija.pdf.

B.I'. Cazbikun, A.I'. KyapsikoB. DIeKTpOMarHUTHBIE MEPEXOAHBIE MPOLIECCHI:
yueOHuK A By30B. — Kpacnonap: Ky6I'AY. —2014. — 250 c— Pexxum gocty-
na: https://edu.kubsau.ru/file.php/124/Uchebnik EHmMPP_2014.pdf

7 @OH/ OLIEHOYHBIX CPEACTB JJIS POBEACHUS MPOMEKYTOYHOM aTTeCTALUN

7.1

IlepeyeHb KOMIETEHIMA C YKA3aHUEM 3TAN0B UX (OPMHUPOBAHUA B NPO-

ecce 0CBOEHHUsI 00pa3oBaTe/bLHON MPOrpaMMbl
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https://edu.kubsau.ru/file.php/124/05_CHast_1_1.pdf
https://kubsau.ru/upload/iblock/ecd/ecda39b02422ef8717abc7a997a8299a.pdf
https://edu.kubsau.ru/file.php/124/EHMPP_k_prakt_zan_-_kopija.pdf
https://edu.kubsau.ru/file.php/124/Uchebnik_EHmPP_2014.pdf

Howmep cemectpa*

Otansl OpMHUPOBAHUS U TPOBEPKH YPOBHS C(HOPMUPOBAHHO-
CTH KOMIIETEHIMH MO JUCLUUIUIMHAM,
NpakTukam B npouecce ocsoeHus Ol

Iudp 1 HaMMeHOBaHNE KOMIIETEHLIUU
IIKC-2 - Cnocoben yuacmeoeams 6 opeanu3ayuu mexHu4ecKko2o 00CHYHCUBAHU INeKMPOODO-
PYoosanus 00beKmog 31eKmpocemeso20 X0351Ucmea,

Vxasviearomes HOMED
cemecmpa no 603pacmarnuro

Ykazviearomes nocreoosamenvro ()ucuumuﬂbl, npakmuxku

4

COBpeMeHHBIG TCXHOJIOTMHW MOHTA’Ka B JICKTPOOHCPICTUKE

4

MomnTax CpCACTB aBTOMATHU3allN

5

OCHOBHOE U BCTIOMOTaTeIbHOE 000PYI0BaHUE HETPAAUIIUOH-
HOM ¥ BO30OHOBJIIEMOM SHEPTETUKHU

Teopernueckrie OCHOBBI HETPATUIIMOHHON 1 BO30OHOBIISIEMOM
SHEPreTUKHU

Opranu3anroHHO-PACTIOPSIUTENbHBIE TOKYMEHTHI B 2JIEKTPO-
SHEPreTUKe

BJ'ICKTpI/I‘IeCKI/Ie CTaHIIMH U TOACTAaHIIMH

o1 on
[e2]Ne)]

[lepexoaHbie MpoLEcCHI B JIEKTPOIHEPTeTHYECKUX CHCTe-
Max

BKCHHyaTaHI/ISI CHUCTEM SJICKTpOCHa6)KCHI/I$I

DHEProTeXHOJIOrMYECKOE UCTIONB30BaHUE HETPAUIIMOHHON 1
BO300HOBIISIEMON SHEPTETHKH

6, 7

DnexTpocHabKeHuE

Peneitnas 3ammTa ¥ aBTOMaTH3 IS OJICKTPOIHCPICTUICCKUX
CHCTEM

CucreMsl KOHTPOJIA U y4€Ta BHCKTqueCKOﬁ SHCPTUU

~ |~

OpFaHI/ISaHI/IH pa60T oA HAaBCICHHBIM HAIIPS?KCHUCM

7,8

3J'IeKTpI/ILIeCKI/Ie CCTHU

HpOH?»BOI[CTBeHHaH IMPAKTHKa

HpeI[ILI/IHJ'IOMHaH IPpaKTHUKa

Q0|00 | 0O |

BrimonHeHue u 3amuTa BBITYCKHOW KBATH(DHUKAITMOHHOM pa-
OOTHI

7.2 Onucanue nokasareJsieil 1 KpUTepHeB OLIEHMBAHUSI KOMIETEHIHI HA
Pa3JIMYHBIX 3TANAX UX (POPMHUPOBAHUSA, ONIUCAHUE IIKAJIbI OLCHUBAHUA

[Tnannpyembie VpoBeHb 0CBOEHHUS
PESYIBTATBL | yeynopneTBOPH-| YAOBIETBOPH- KOOI TG Onenounoe
OCBOCHUS TeILHO TELHO (c é’HHHﬁ) o CpeICTBO
KOMIICTCHIMH | (MUHUMANBHBIN) | (TTOPOTOBBHIN) p

Vkazvieaemcsa wugp u Haumenosanue komnemenyuu.
IIKC-2 - Cnocoben yuacmeoseamv 8 OpeaHu3ayuu mexHuyeckoeo 00CIYHCUBAHUS INEeKMPO0DO-
PYO08aHUSL 00BEKMO8 IJIEKMPOCEMEB020 X03AUCMEA,

3HaTh: Ha »x3amene
OpraHu3aIuio | CTYAEHT J0-
TEXHUYECKO- | ITyCKAaeT 3Ha-

ro 00CITyXH-
BaHUS U pe-

YUTEIbLHBIE
OILINOKU u

YpoBeHb Crynent ot- | Ha »k3amene | Okzamen.
CTyJIGHTa He- | HOCUTEIbHO | CTYAEHT CBO-
JOCTaTOYHO | MOJIHO  Opu- | O0AHO  OopH-
BBICOK.  Jl0- | GHTUpPYETCS B | CHTUPYETCS B
MyCKaIOTCS MaTepuaie U | MaTepuaie u
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[Inanupyembie

YpoBeHb OCBOEHHUS

pE3yJIbTaThI HEYOOBJICTBOPHU-| YIAOBJIETBOPHU- OHeHO‘IHOC
OCBOCHHA TEJIBHO TEJIBHO XOporo OTITHO CpeacTBO
KOMIICTCHINH | (MPHUMAaNbHBIH) | (TIOPOTOBBI) (cpememid) (BerICOKHH)
MOHTa 00b- | OOHapyXHBa- | OIMOKKM ¥ | OTBe4aeT Oe3 | oTBeyaer 0Oe3
€KTOB  3JIEK- | €T JUIIb | 3aTPyIHEHUS | 3aTPyJHEHUI | 3aTpyAHEHH.
TPOCETEBOI0 | HAYAJIBHYIO IpU H3JI0XKe- | Mpu  KOHTpo- | CriocobeH K
XO035IICTBA; CTeNEeHb OpU- | HUM MaTepu- | Jie  3HAHWil. | BHITOJIHEHUIO
eHTalluM B | aJa. JHomnyckaet CIIOXKHBIX 3a-
Ymern: Marepuaiie. HE3HAYU- JlaHW#,  1o-
MpPUMEHSIET TEIbHOE KO- | CTAHOBKE IIe-
METO/TBI u JMYECTBO neil W BHI-
TEXHUYECKUE OIINOOK. Ooope myTeit
CpencTBa uc- CnocobeH K | UX peanusa-
OBITAHUH U BBIMIOJTHEHHUIO | IUH.
JTMarHOCTHKHU CIIOXKHBIX 3a-
00BEKTOB TAHUHN.
anexrpocere- | Ot 40 ngo 0| Or 60 mo 40 | Or 80 mo 60 | Ot 100 no 80 | Tecmuwi
BOro xo3di- | %. Heob0xo- | %. Bemon- | %. B uemom | %. Ort-
CTBa; qUMa 3HAYM- | HEHUE TecTa | IpaBWJIbHAs | JINYHOE  BBI-
TeJbHAs yJIOBJIETBO- pabora C | OJIHEHUE
Baaners: JanbHEWInas | psSeT MHUHHU- | OTpeIenéH- TecTa C He-
CIOCOOHO- pabota I | MATbHBIM HBIM KOJIMYe- | 3HAYUTEIIb-
CTbIO  IIOHH- | YCIICIITHOTO KpUTEPUIM CTBOM OIIHU- | HBIM KOJIHMYe-
MaTh 3a7a4d | MPOXOXKJIe- 00K CTBOM  OIIIH-
JKCILTyaTa- HUS TecTa 00K
uun - 00BeK- Moy, pede- | Umerores OcHoBHbIE Beimonuensl | Peghepam.
TOB SJICKTPO- | hata He pac- | cymecTBeH- | TpeOGOBAaHMS K | Bce TpeOoBa-
CCTCBOIO  XO- | kppiTa, OOHa- | HBlE OTCTYI- | pedepary HUS K Halu-
3ANCTBA. PYXKUBAeTCs | JICHHS OT | BBHINIOJIHEHBI, | CaHWIO pede-
CYIIECTBEH- | TpeOOBaHMIi K | HO TpPU ITOM | paTa:  00o0-
HOE He- | pedepupoBa- | TOMYLICHBI 3HayeHa Ipo-
IIOHUMAaHUe Huto. B vact- | Hegou€rel. B | 6nema 51
po0sIeMbI HOCTHU: TE€Ma | YaCTHOCTH, 00oCHOBaHa
Wi pedepaT | ocBeleHa UMEIOTCSl He- | e€  aKTyalb-
HE MpeJCTaB- | JIUIIb Ya- | TOYHOCTH B | HOCTh;,  CJie-
JIEH BOBCE. CTHYHO; JO- | U3TIOKEHUHN JaH ~ aHaIu3
18%11(83:131 MaTepHana; Pa3INIHBIX
(akTHUeCKue | OTCYTCTBYET | TOYEK 3pEHUs
OIMOKHU B | JJorH4YecKas Ha paccMmar-
COJIEpP’KaHUU | TIOCJIEI0BA- pPUBAEMYIO
pedepara; TEIBLHOCTh B | MpoOJIEeMy U
OTCYTCTBYIOT | CYXKACHHSX; | JIOTUYHO W3-
BBIBOJIBI. HE BBIJIEpPKaH | JIOXKEeHa Cco0-

00BEM pede-
para; UMErT-
Csl yIyIICHHUSI
B odopmite-
HUMH.

CTBEHHas TO-
3UIS;
chopmynu-
pPOBaHBI  BBI-
BOJBI, Tema
pacKkpbITa
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[Inanupyembie

YpoBeHb OCBOEHHUS

pE3yJIbTaThI HEYOOBJICTBOPHU-| YIAOBJIETBOPHU- OHeHOLIHOG
OCBOCHHA TEJIBHO TEJIBHO XOporo OTITHO CpeacTBO
KOMIICTCHINH | (MPHUMAaNbHBIH) | (TIOPOTOBBI) (cpememid) (BerICOKHH)
IIOJIHOCTHIO,
BbIJIEpP)KaH
00BEM;  co-
OJIFOICHEBI
TpeOoBaHUS K
BHEILIHEMY
odopmite-
HUIO.
B xone pabo- | Pabora mnon- | CryaeHnt pac- | Pabora  BbI- | 3a0anus nabo-
ThI U B OTYETE | HOCTBIO BBI- | TEPAJICS U HE | MOJHEHA PAmMoOpHbIX U
00HapyXH- [IOJIHEHA  C | OTBETUJ Ha 2 | IOJHOCTHIO NPAKMUYECKUX
JUCh B COBO- | JOMYCTHMBI- | BOIpoca IpH | 6e3 morpeu- | pabom, 3auju-

KYITHOCTH BCE
HEJOCTaTKH,

OTMEYEHHBIE

B TpeOOBaHHU-
X K OLEHKE
«yAOBIETBO-

pUTETBHO», a
Takxe: 1) pa-
0oTa BBIINOJI-
HEHa He MO0JI-
HOCTbIO,  2)

OTYET BBI-
MOJIHEH
HeOpexHo, 3)
HMEIOTCS
rpyOsbie
OIIMOKKH  HE
MMO3BOJISIO-
mye caenaTh
MPaBUIILHBIE
BBIBO/IBL.

MU  TIOTpeIll-
HOoCcTsIMH: 1)
OoJice yeM Ha
2 BOIpOCca
MOJIyYCHBI HE
BEpHBIC OTBE-
Thl, 2) MOIYy-
YEeHBI Pe3yIib-
TaThbl c
OOJIBIIION TO-
TPEITHOCTHIO,
HO II03BOJIS-
oIye  cue-
JIaTh npa-
BWJIbHBIE BBI-
BOJBI, 3) B
oTyeTre OBLIO
JIOTYIIIEHO He
Ooiree 2
omnbok (B
3aIUCH  €JIH-
HUI[ H3Mepe-
HHUS, B BBI-
YUCIICHUSIX,
rpagukax,
TaOIMIaX,
cxeMax, aHa-
JIn3e To-
TPEIIHOCTEN
U T.J.).

3alINTE.
Henouersl,
OIMCKU U He-
rpyobie
OLINOKHU B
coJiepKaHuU
npu 0e3-
YIIPEYHOM
OTBETE Ha BCE
BOMPOCHI
TaK)Ke  oOlle-
HUBAIOTCS B
yeTbipe Oai-
ja.

HOCTEH H 3a-
MeYaHUui.

ma omuémos
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ITnanupyemblie VpoBeHb 0CBOEHUS
pE3yJIbTaThI HEYOOBJICTBOPHU-| YIAOBJIETBOPHU- OHCHO‘IHOC
OCBOCHUA TEJIBHO TEJIBHO XOporo OTITHO CpeACTBO
KOMIICTCHINH | (MPHUMAaNbHBIH) | (TIOPOTOBBI) (cpememid) (BerICOKHH)
Ha 3auere YpoBeHb Crynent o1- | Ha 3auere 3auem
CTYAEHT 10- | CTyJI€HTa He- | HOCUTEIIBHO | CTYJEHT CBO-
IIyCKaeT 3Ha- | JOCTAaTOYHO | IIOJIHO OpHU- 6o1HO OpHU-
YUTEJIbHbIE BbICOK. Jo- EHTUPYETCS B | EHTUPYETCs B
OLINOKH U IIyCKaTCs MaTepuaje U | MaTepuaie u
OoOHapyXHBa- | OLIMOKU U oTBeyaer 0e3 | oTBeuaer 6e3
eT JUILb 3aTpy[HEHUs | 3aTPyJHEHUH | 3aTpyAHEHUI.
HAYyaJIbHYIO IpU U3JI0XKe- | Ipu KOHTpo- | CrocoOeH K
CTENEHb OPHU- | HUU MaTepu- | Jie 3HaHUil. BBINOJIHEHUIO
EHTalllH B aina. Homnyckaet CJIOXHBIX 3a-
MmarepHaie. HEe3Hauu- JaHW#, 1o-
TEIbHOE KO- | CTAHOBKE lie-
JUYECTBO JIeli U BbI-
OLINOOK. oope nyrtei
CriocobeH k| UX peanu3a-
BBINIOJIHEHUIO | I[UH.
CJIO’KHBIX 3a-
IaHWuH.

7.3 TunoBble KOHTPOJIbHBIE 32JAHUA WIH HHbIE MATEPHUAJIbI, HCO0OX0AUMBbIE

JJISl OLlEHKH 3HAHUI, YMEHUI, HABBIKOB U ONbITA [IeATEJIbHOCTH, XapaKTepu-
3yIIMX dTanbl GOpMHUPOBAHHUS KOMIIETEHIIUI B IIpollecce 0CBOCHUS 00pa30-
BaTeJIbHOM NPOrpaMMbI

IIpumep 3aganus 1ad0paTopHoii padoThI.

JlaGoparopHas pabota Nel

UCCJEJJOBAHUE CTATUYECKON YCTOMYMBOCTU

OJIHOMAIINHHON SHEPTOCUCTEMBI

Lenps paboTsl: N3yunTh BAMSHUE MapaMEeTPOB BHEUIHEH 3JIEKTPUUECKON ce-
TA U IIPOMEXKYTOYHOM HArpy3KH HA CTATUYECKYIO YCTOMYMBOCTH OJHOMAIIMHHOU
DHEPIOCHUCTEMBI.
1. Buipazumb ucxoonvle OanHbvle 6 cucmeme OMHOCUMETbHBIX eOunuy. /s
INMO20 6bINOIHUMD CIEOYIOUUE OCICHIBUA:
— 0003HAaYUTh PUMCKUMH LM(ppaMu HOMepa cryneHed Tpanchopmanuu: I — cry-
IIeHb dHeprocucteMsl; Il — crynens npucoeanHenus Harpysku; Il — crynens re-
Heparopa [
— CUYHNTAas, YTO YHEPrOCUCTEMA, NTPUEMHBIE IWHBI KOTOPOX NPUHUMAIOTCS B Kade-
CTBE IIMH OECKOHEYHOU MOIIHOCTH, 001a/1aeT OECKOHEYHBIM PETYIUPYIONTUM (-
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(GbeKTOM Harpy3Ku, 4TO MPUBOAUT K HEM3MEHHOCTH HANPSDKEHWS Ha ITWHAX, 3a-
JaThCsl Ha TIEPBOU CTYIIEHU

S;=1000MBA, U, =U-.=118kB;
— paccuuTaTh 0a3MCHBIC HAMPSKCHHSI HA OCTAIBHBIX CTYMEHSX, UCTIONB3Ys KO-
bunreHTs Tpanchopmaiuu Tpanchopmaropon T1 u T2:

U U
T ue(12) | ro—TT mH(Tl) |
Lﬁ"_{’ﬁl. T ? Lﬁ"l_[’ﬁ[[' ¥

Ho(T2) HE(T])

— omnpenenuTh nepexonyto J/1C u HanpsKeHUe SHEPTOCUCTEMBI

— ONPEACIUTH COMPOTUBIICHUS AJIEMEHTOB SKBUBAJICHTHOW CXEMbI 3aMEILICHUS:
reneparopa I’

¢ oot SUnour . R. =R - Selsonr
Xoe = Xg "= .7 Toe r 2
DSHOME‘LGIIL SSHm[r alll
P
S[]D.\H’ = HEHE ;
cos ‘p‘IIDHL—
tpanchopmaropoB T1 u T2
- Ss — S5
Xloe =¥ 2 2t RT]U{‘_RTII —r 2
5Usn 5Usn
S ;
Xr20e = ¥r2° -L,j Rﬂuc = Rﬂ ' ,;LTOQ 3
Ui Uan
mmaui BJI1 u BJI2
X h-Ss. Roi-L-Sg
Nge = 2 =, R]uc - -2
&1l &1l
. _Xpp Ly S5 R _Rﬂz'Lz's’
“Joe — 2 ? 2oe L.'z
Usn all

— BBIPA3UTH 3HAUYCHHA MOHIHOCTGI‘/’I Harpys3kKku B CUCTEME OTHOCHUTCIIbHBLIX CIMHUIL

P Q §
Fioe = %ﬁ; Opoe = % Os0e =Q%E-

2. Botnonnumo ciedyoujue 6b14uciumenbHvle IKCHEPUMEHMbL:

1. ITpoBecTn pacyeTsl YIIOBBIX XapaKTEPUCTUK MOIIHOCTH CO CTOPOHBI I'e-
HepaTopa U CO CTOPOHBI KOHIIEHTpUpoBaHHOU sHeprocucteMsl (IIBM) nist unea-
JU3UPOBAHHOMN MO YIHEPTOCUCTEMBI O€3 TPOMEKYTOUHON HArPy3KH:

P, =0; Q4 = 0; R = 0 1 BceX 3JIEMEHTOB CXEMbI 3aMELICHUS.

JI71s1 3TOrO paccyuTaTh:
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a) COMPOTHUBIICHMUS:
Z) = jXpe + e + Foiges Z2 = Jonoe t JRage M Z=Zy+Zy =28
0) yron a = 90 °— 1 unu B cpene MathCAD: ¢ = 90 °deg — arg(Z);
B) 3HaU€HHsI COOCTBEHHBIX MOIITHOCTEH U MaKCUMyMa B3aUMHON MOIIIHOCTH:

E! |

o coe

2]

T') YIJIOBBIE XapaKTEPUCTUKH cO CTOPOH reneparopa P1(8) u ILIBM P, (3), n3mensist

E ® si 2
| DL| sin(a) P:2=LCUC sm(f:(); =
2]

2]

A=

yron 6 ot 0 1o 180 rpamycoB, Mo CAEAYIOMNUM 3aBUCUMOCTSIM:
B(0)=PR + B, sin(d-a); PR(0)=-P,+ P, sin(d+a).

2. IlpoBecTn pacyeThl YIJIOBBIX XapaKTEPUCTUK CO CTOPOH TEeHeparopa u
[IIBM nnst uaeanu3upoOBaHHON MOJENH 3HEPrOCUCTEMBI MTPU MOAKIIOUEHUHN peaK-
TOpa:S, =jOpR=10
JInst TOTrO paccUuTaTh:

a) KOMIUIEKCHOE COMPOTUBIICHUE UHYKTUBHON HArpy3Ku

U . Usoe ( ;
Zs=ga=m'(ﬂ+ig’u)=@z '(J'Q?uc)-'
Lw H poe

U = Lr}—:n{ﬂ}
e LrG[[

0) cOOCTBEHHBIE U B3aUMHOE COMPOTUBIEHUA 10 Gopmynam (3-5), mpu 3TOM HUC-
M0JIb30BATh 3HAYEHUSI CONMPOTUBIIEHUN Z1, Zy U3 TIyHKTA 1,a;

B) JOTIOJHSIONUE YIIIbI IO hopmynam (7);

I') YIJIOBBIC XapaKTEPUCTHKH cO cTOpoH reneparopa Pi(8) u IIIBM P,(8) mo dop-
myinam (1-2), uamensst yroa & ot 0 go 180 rpamaycos.

3. IIpoBecTu pacyeTsl, aHAJOTUYHBIE I1. 2, IPU NOAKIIOYEHUH KOHJIEHCATOP-
HO#t GaTapen: S, = —jQyg; R = 0.

4. Ha omHOM Tpadvke MOCTPOUTH YIJIOBBIE XapaKTEPUCTHKH CO CTOPOH Te-
Heparopa P1(0) u LLIBM P(3), paccuntanusie B myHkrax 1-3.

5. IlpoBecTu pacueTbl, aHAJOTHYHBIE 1.2, MPHU TMOAKIIOUYEHUU AKTHBHOM
HArpy3KHu: S, = P,;R = 0. Ha omHOM rpaduKe MOCTPOHTH YIJIOBBIE XapaKTEPU-
CTUKHU cO cTopoH reHepatopa P1(0) u LLIBM P2(d) , paccuntannbie B myHKTax 1 u 5.

6. IIpoBecTn pacdeTbl YyIJIOBBIX XapaKTEPUCTUK DHEPTOCUCTEMBI M TeHEpa-
TOpa JUIsi YTOUHEHHOW MOJENH YHEPTOCHUCTEMBI 03 MPOMEKYTOYHON Harpy3KH:
P, = 0;Q, = 0; R # 0 g5 Bcex 2JIEMEHTOB CXEMBbI 3aMEIICHUS.

JI71s1 3TOrO paccyuTaTh:

a) COMPOTHUBIICHHUS:
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. : ]
Z] = Rrur: + Hoe + RT]GL‘ + JXrloe + Rh:n:: + JX)ge :

Z; = Rigoe + JXi300 + Rayge t JXoge H Z=2,+2,=2";

0) yIJIOBBIE XapaKTEPUCTUKH, UCTIONB3Ys hopmyiibl TyHKTa 1 (0, B, T).

7. Ha onHOM rpaduke moCTpOUTH YIJIOBbIE XapaKTEPUCTUKU CO CTOPOHHI T'e-
Hepatopa P1(06) u IIIBM P; (3), paccuntannsie B myHKTax 1 u 6.

8. CamocToATenbHO BbIOpaTh (OPMYIJbl U IPOBECTH PACUETHI YIIOBBIX Xa-
PAKTEPUCTUK CO CTOPOH reHeparopa u IIIBM aist yTOoUHEHHOW MOAENY MpH MOA-
KJIIFOYCHUU AaKTHUBHO-UHIAYKTUBHOW HArpy3ku C MapaMeTpamu, MNPUHSITBIMU U3
IyHKTOB 2 U 5: S, = P, + j Qp; R # 0. PaccuntanHbie XapaKTCPUCTUKH M Xapak-
TEPUCTUKHU U3 IMyHKTA 2 IOCTPOUTH Ha OJTHOM TrpaduKe.

9. CaMocTosTENbHO BHIOpaTh (DOPMYJIBI U MPOBECTH PACUETHI YIJIOBBIX Xa-
PAKTEPUCTUK SHEPrOCUCTEMBI M T'€HepaTopa JUisl YTOUHEHHOW MOJENH MpHU MOJ-
KJIFOYEHUN aKTUBHO-€MKOCTHOW HArpy3Ku C MapaMeTpamu, MPUHATHIMUA U3 MyHK-
ToB 3 1 5: S, = P, — jQyg; R # 0. PaccunTanHble XapaKTepUCTHKH M U3 TTYHKTA |
MOCTPOUTH Ha OJTHOM rpaduke.

Oo6paboTka pe3yabTaTOB pacyera

1. Ilo pe3ynbraTam pacuera MyHKTa | ONpenenuTh MEpeaaBacMyr0 MOII-
HOCTh P1p B HOpMaJIBHOM PEXHME PHEPrOCUCTEMbI, TPUHIB KOA(hPUIIMEHT 3amaca
CTaTUYECKOW ycToMYMBOCTH TeHepaTopa ker = 25% u moka3ath 3Ty MOIIHOCTH Ha
BCEX PHCYHKaXx.

2. Ilo BenmuuHe P19 ompenenuts KO3()PUUMEHTH 3amaca CTaTUYECKOU
YCTOMYHUBOCTH T'€HEPATOPA JIsSl IKCIEPUMEHTOB 2, 3, 5, 6, 8, 9.

3. Iloka3zats Ha rpadukax coOCTBEeHHbIE MOIIHOCTU P11 1 Py , Makcumym
B3aUMHOM MOIIHOCTH P2m 1181 9KCiepuMeHToB 5,6,8,9.

4. Tlokazatp Ha rpaduKax JOMOJHSIONINE YTIIbI 012 JJISI SKCIIEPUMEHTOB 5, 6,
8, 9.

5. OTBETUTH MHUCHBMEHHO HAa KOHTPOJIBHBIE BOIIPOCHI.

KonTposbHbIe BONIPOCHI

1. Tlo kakoMy HpPAaKTHYECKOMY KPUTEPHUIO OIpEAeNIeTCsl CTaTU4yecKas
YCTOMYMBOCTH OJHOMAIIUHHON SHEPIOCUCTEMBI?

2. Tlouemy ymeHbIIIA€TCS IPEAEN CTATUUECKON YCTOMYMBOCTH OJJTHOMAIIIMH-
HOM YHEPTOCUCTEMBI MPU MOJKIIOUEHUU ITYHTHPYIOIIETO peakTopa’?

3. IloueMy moOBbINIAETCS MPENIENT CTATUYECKOW YCTOMYMBOCTH OJJHOMAILIH-
HO HEProcUCTEMbI IIPU MOJKIIOYEHNN KOHIEHCATOpHOM Oatapen?

4. [louemy B yTOYHEHHON MOJEIM SHEPTOCUCTEMBI YTIIOBBIE XapaKTEPUCTH-
ku P1(0) u P2(0) He coBmanaroT?

5. Tloyemy IONONHAIOMMKM YIroJl (12 MOXKET INPUHUMATH KAK IIOJIOKH-
TeJIbHbIC, TAK U OTPULIATEIIbHbIC 3HAYEHUS?
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6. [Touemy NOMOTHAIONIUE YIJIBI (11 U Oz2 HE UMEIOT OTPULIATENIBHBIX 3HAYE-
HUN?
Conep:xanue oryera
B otuere mo mabopaTopHOil paboTe clieyeT MPUBECTU CXEMY dJIEKTPO-
nepeayu, CXeMy 3aMeIleHHs, HCXOAHbIC JaHHbBIE JIJIs pacuyeTa, OCHOBHBIE (opMy-
761, TpauKy, MyHKTHI 3a7aHUs TI0 00pabOTKe Pe3ynbTaTOB pacyeTa, MUCHMECHHBIS
OTBETHI Ha KOHTPOJIbHBIE BOTIPOCHI.

IIpumepsI TecTa

1. Kaxue aenenus, npoucxoosawjue 6 mpex@azHou d1eKmpuieckol cemu ¢ He3d-
3eMAEHHOU HEeUMPANbIO, HA3bIBAIOM KOPOMKUM 3AMbIKAHUEM ?
*3ampikaHue Mexay (azamu,
3ambIKkaHuEe MeXAy (Pa30il U HyJIEBBIM POBOJAOM,
3ambIkaHue Mexy pazon U 3eMIieH,
3aMbIKaHUE MEXIY HYJEBBIM ITPOBOJIOM U 3€MJIEH.

1. Kakoe u3 uszgecmmuvix 6u008 KOPOMKO20 3AMBIKAHUS HA3bIBAION CUMMEM-
PUUHBIM?

Onnodasnoe,
*Tpexdaznoe,
JByxdaszHoe,
JIByx(a3zHoe c 3a3eMJICHHON HETPAJIBIO.

2. Vxaoicume, xaxkoe 0CHO8HOe Oonyujenue npu paciemax moko8 KOPOMKO20
3AMBIKAHUSL CNPABEOIUBO OJisL CEMU BbICOKO20 HANPANCEHUS U HENPUEMIEMO
o5 cemeil Husko2o (0o 1 kB) nanpsowcenus?

[IpenebpexkeHre NHIYKTUBHBIMU COTIPOTUBIICHUSIMU,
*[IpeneOpekeHre aKTUBHBIMU COITPOTUBIICHUSIMH,

[IpenebperkeHre mMyCKOBBIMU TOKaMU JIBUTATENIEH,

[IpenebpekeHreM MOITHOCTSIMU JIBUTATETICH.

3. Umo naszvléarom no3uyuoHHoOU cucmemou?

*T0 Takas cucTeMa, B KOTOPOU MapaMeTphl pexuMa 3aBUCAT OT TEKYIIEro Co-
CTOSIHMSI, B3aUMHOTO IOJIOKEHHUS, HAIPUMEP, POTOPOB '€HEPATOPOB U JBUTATENEH
HE3aBHCHMO OT TOT0, Kak OBLJIO JOCTUTHYTO 3TO coctosiHue. [Ipu 3ToM peanbHbie
JUHAMUYECKHUE XapAKTEPUCTUKHU AIEMEHTOB CHCTEMBI 3AMEHSIOTCS CTATUYECKUMH .

OTO CBA3M NApaMETPOB PEXUMA CHUCTEMBI, MPEICTABICHHbBIE AHAIUTHYECKU
WIN Tpapuuecky U He 3aBUCALINE OT BPEMEHU. DTHU CBS3U BBISABISIOTCS B OCHOB-
HOM B YCTAaHOBHBIIIEMCS PEKUME CUCTEMBI.
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OTO CBs3U napamMeTpoB pPCKMMa CHCTEMbI, HPCACTABIICHHBIC aHAJIUTUYCCKHU
N I‘pa(i)I/IIIEECKI/I " 3aBUCAINNUC OT BPCMCHHU. OTHU CBS3U BBISABJISIOTCS B OCHOBHOM B
YCTAaHOBHUBIICMCA PCIKUMC CUCTCMBI.

DTO CBs3U mapaMCTpoOB pPCKUMaA CHCTCMBbI, IIPCACTABJICHHBLIC AHAJIUTHYCCKHU
NI I‘pa(i)I/ILIGCKI/I U HC 3aBUCAINNUC OT BPCMCHU. OTH CBSA3U BBISABISIOTCS B OCHOB-
HOM B HCYCTAHOBUBIICMCA PCKUMC CUCTCMBEI.

4. Ymo maxoe cmamuyeckue xapakmepucmuku?

*ITO CBS3M MapaMETPOB PEKMMa CHUCTEMBI, MPEICTABICHHBIE aHAIUTUYECKH
WIN TpauuecKky U He 3aBUCAIINE OT BPEMEHU. DTU CBS3H BBIBISIOTCA B OCHOB-
HOM B YCTaHOBHBILIEMCS PEKUME CHCTEMBI .

OTO CBA3M IApaMETPOB PEXUMA CHUCTEMBI, MPEICTABICHHBIE AHAIUTHYECKU
WIN TpaUueCcKy U 3aBUCSIINE OT BPEMEHU. DTHU CBSA3H BBISIBIISIIOTCSI B OCHOBHOM B
YCTAaHOBUBLIEMCS PEXKUME CUCTEMBI.

OTO CBA3M IapaMETPOB PEXKUMA CHCTEMBI, IPEICTABICHHBIC AHATUTHYECKU
WIN Irpapuuecky U He 3aBUCALINE OT BPEMEHU. DTHU CBS3U BBIABISIOTCS B OCHOB-
HOM B HEYCTaHOBHBILIEMCSI PEKUME CUCTEMBI.

DTO Takas CUCTEMA, B KOTOPOW MapameTpbl peKMMa 3aBUCAT OT TEKYILIETO CO-
CTOSIHMSI, B3AUMHOTO MOJIOKEHHUS, HAIPUMED, POTOPOB T€HEPATOPOB U JIBUTaTENEH
HE3aBUCUMO OT TOT0, KaK ObUIO IOCTUTHYTO 3TO cocTosiHue. IIpu aTom peanbHble
JTUHAMUYECKHUE XapaKTEPUCTUKU FIEMEHTOB CUCTEMbI 3aMEHSIOTCA CTATUYECKUMH.

5. ﬂamb onpedeﬂeHue NOHAMUIO camopacKkadueaHue.

*IT0 BUJA 3IEKTPOMEXAaHUYECKON HEYCTOWYMBOCTU I'€HEpaTopa, KOTrJa y ero
pOTOpAa, BPALIAIOLIETOCs C OCHOBHOM JKCIUTYaTallMOHHOM CKOPOCTBIO IIPU HEKOTO-
pPOM 3HAUEHUM YIJIa, MOSBIIAIOTCS KoJieOaTeabHble U3BMEHEHUSI CKOPOCTH U yIJia C
YBEJIMYUBAIOLIEHCS aMIIIMTYA0M BIUIOTH JIO BBINIAJICHUS U3 CHHXPOHHU3MA .

*ITO BUJ PJEKTPOMEXAHUYECKON MEPUOIUYECKON HEYCTOMUYMBOCTH YHEPTOCH-
CTEMBI, TP KOTOPOU pOTOP CUHXPOHHOM MAIIMHBI COBEPIIAET CAMOIIPOU3BOJILHBIE
KOJIeOaHMsl, 3aKaHYMBAKOLKEC JTUOO BbINAJEHUEM MAIIMHbl U3 CHHXPOHHU3MA, JIU-
00 yCTaHOBJIEHHEM KAaKOTO-TO MPEAENIbHOIO 1UKJIAa KOJeOaHUM, MPEnsTCTBYIOLIUX
HOpMaJIbHON pabOTe YHEPrOCUCTEMBI .

DTO BUJ 3JIEKTPOMArHUTHOW HEYCTOWYMBOCTH T€HEPATOPOB, NIPHU MOSBICHUU
KOTOPOW B 3HAYUTEIBHOM CTENEHH WA IIOJHOCTBIO TEPSETCA BO3MOXKHOCTH
YIPaBJIEHUsI YCTAHOBUBIIMMCS PeXUMOM. [Ipr 3TOM B OTAENBHBIX TOYKAX CHUCTE-
MBI CAMOIIPOM3BOJIBHO MOT'YT yCTaHABJIMBATHCA 3HAYECHUS HANPSHKECHUM, OINACHbBIC
JUTSL U30JISIIIUHM 000PYOBAHHUS.

6. [amv onpedenenue nousmuro camososoyicoeHue.

*ITO BHU]l ANEKTPOMArHUTHON HEYCTOMYMBOCTH I'€HEPATOPOB, MPU MOSBICHUU
KOTOPOW B 3HAYUTEIBHOM CTENEHH WA IIOJHOCTBIO TEPSETCA BO3MOXKHOCTH
YIPaBIEHUs YCTAHOBUBIIUMCS PeXUMOM. [Ipu 5TOM B OTAENIBHBIX TOYKAX CUCTE-
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MBI CaMOITPOM3BOJIBLHO MOTYT YCTAHABIIMBATHCSA 3HAUYCHHUS HAIMPSKEHUM, ONAacHbIE
U1 U30JIUN 000PYI0BaHMUS .

OT0 BUJ 3JIEKTPOMEXaHUUECKON HEYCTOMYHNBOCTH T€HEpaTopa, Koraa y ero po-
TOpa, BPAIIAOIIETOCS ¢ OCHOBHOW IKCIUTyaTallMOHHON CKOPOCTHIO IPU HEKOTOPOM
3HAYCHUU YTJIa, MOSIBIISIOTCS KoJiebaTenbHble N3MEHEHHSI CKOPOCTH U yIjia C yBe-
JTMYUBAIOMICHCS aMIUTUTYA0M BIUIOTH J0 BBIMIAJACHUS U3 CHHXPOHU3MA.

OTO BHUJ 3JIEKTPOMEXAHUUECKON MEPUOIUYECKON HEYCTOMUMBOCTH SHEPrOCH-
CTEMBI, IPU KOTOPOM POTOP CUHXPOHHOW MAIIMHBI COBEPIIAET CAMOMPON3BOJIbHEIC
KoJIe0aHusl, 3aKaHUYMBAIOIINECS TMOO BBINAJCHHEM MAIIMHbI U3 CHHXPOHU3MA, JIU-
00 yCTaHOBJIEHHEM KaKOTO-TO MPEAEIbHOTO KA KoJeOaHu, MPensiTCTBYIOMNX
HOpMaJIbHON paboTe SHEProCUCTEMBI.

7. Hapacmanue moka u Hanpsajicenus 8 npoyecce camo8o30yiHcOeHUs Motcem
Oblmb.:

* AIepuoIMYECKUM (CUHXPOHHOE CaMOBO30YK/IEHHUE) .
*KonebaTenbHbIM (ACHHXPOHHOE CaMOBO30YKICHHE) .
[lepuonnyuecknum (CHHXPOHHOE CaMOBO30YKIEHUE).
[T1KOBBIM (ACHHXPOHHOE CaMOBO30YXICHUE).

Crpykrypa pedepara:

1)  TUTYJBHBIH JHCT;

2)  1uiaH paboOThI C yKa3aHHEM CTPAHUI] KaXKIOT0 BOMPOCa, MOJABONpPOca (IyHK-
Ta);

3)  BBeICHHE;

4)  TEKCTOBOE M3JIOKCHHE MaTepualia, pa30uToe Ha BOMPOCHI U TOABOIPOCHI
(IyHKTBI, TOAMYHKTHI) C HEOOXOAMMBIMU CChUIKAMU Ha UCTOUYHUKH, UCIIOJIB30BaH-
HbIE aBTOPOM;

5)  3akimroueHHe;

6)  CIMCOK HCIOJIL30BAHHOM JTUTEPATYPHI,

7)  TPWIOKEHHS, KOTOPBIE COCTOST U3 TaOJUII, TUarpaMM, rpauKoB, pUCyH-
KOB, cXeM (HeoOs3aTeapHas yacTh pedeparta). [Ipuiioxenus pacmnoararoTcs mo-
CJIEJIOBATEILHO, COTIIACHO 3ar0JI0BKaM, OTPaXKAIOIINM UX COZCpKaHUE.

Temsbl pepepaToB

Pacyér nelcTBYOIIEro HA4YajJbHOTO 3HAYECHHUE IEPUOJUYECKOW COCTABJISIIOLICH
TpexdazHoro Toka kKopotkoro 3ambeikanus (TK3)

VYuer u3MeHEHUs! aKTUBHOT'O COMPOTHUBIICHUSI TPOBOJAHUKOB MPH KOPOTKOM 3aMbl-
KaHUU.

OcobOeHHOCTH pacdyeTa TOKOB KOPOTKOTO 3aMBIKAHHS B 3JIEKTPOYCTAaHOBKAaX MOCTO-
SIHHOTO TOKa C aKKyMYJISITOPHBIMU OaTapesMH.

VYuer u3MEHEHUsI aKTUBHOT'O CONPOTHUBIICHUS TPOBOJAHUKOB MPH KOPOTKOM 3aMbl-
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KaHHH.

DNEeKTPOAMHAMUYECKUE CUIIBI B AJIEKTPOYCTAaHOBKAX.

Tepmudeckoe Bo3A€MCTBUE TOKOB KOPOTKOTO 3aMbIKAHUSI HA TTPOBOTHUKH.

CxeMbl 3aMelieHHs] HyJIEBOM IOCIeI0BATENbHOCTH TpaHC(HOpPMATOPOB M aBTO-

TpaHchOpMaTOPOB.

8. Cxewmbl 3aMelleHusl MPSMOM TOCIE0BATEIBHOCTH TPAHC(HOPMATOPOB (aBTOTPAHC-
(GbopMaToOpOB) U CIBOEHHBIX PEAKTOPOB U UX MAPAMETPHI

9. Ompenenenne yaapaoro TK3 B 3a1aHHBIX TOYKAX CXEMBI.

10.Onpenenenue aeictBytomero 3HaueHus yaapaoro TK3 B 3agaHHBIX TOUKax cxe-
MBI.

11.Onpenenenue 3nauenus a8yxdasnoro TK3 B 3a7aHHBIX TOUKAX CXEMBI.

12.0Onpenenenune ognodaznoro TK3 ans Touek B ceTsix HampspkenueM 220 — 110 B.

13.Pacuét 3HayeHus noaHoi MomHocT K3 B 3aJaHHBIX TOYKAX CXEMBEL.

14.CpasHenue 3HaueHus: TK3 11t pa3nuuHbIX MECT U BUJIOB TIOBPEXKICHUS.

15. OcoOeHHOCTH y4eTa KOMIUJIEKCHOM Harpy3kd IpU pacyeTe TOKOB KOPOTKOTO
3aMBbIKaHHUSI.

16.Bri00p ocHOBHOrO 3HeproodopynoBanus: TypoorenepatopoB (TI) m cumoBbix
TpaHCHOPMATOPOB INEKTPOIHEPIETUUECKON CUCTEMBI.

17.0Onpenenenune ynapaoro TK3 B 3a1aHHBIX TOUKAX CXEMBI.

18.CocraBnenue skBUBaICHTHOHM cxembl 3amerieHus D9C ¢ yuetom TI' ¢ APB mpo-
nopimonansHoro Aeictus (I111) u TT' ¢ APB cunbnoro neiictBus (Cl1).

19.0mnpenenenue 3nauenns a8yxdasnoro TK3 B 3a7aHHBIX TOUKAX CXEMBI.

20.Pacuet DJIC cxemnl 3amenicuus mist TT° 6e3 APB, TT' ¢ APB ITJI u TT" ¢ APB C/I.

21.VccnenoBaHue mpesena nepeaaBaeMoil MOIIHOCTH TPY TIOCTOSITHCTBE HAPSKEHUS
B y31e Harpy3ku (TT" 6e3 APB, TI' ¢ APB I1/{ u TT ¢ APB CJ).

22.0Onpenenenne kod((HUIIMEHTOB 3amaca CTaTHYeCKON YCTOMUNBOCTH.

23.Pacuér 3Hauenus noiaHoi MortHocTu K3 B 3a1aHHBIX TOUKAX CXEMBI.

24 .3amnac CTaTU4EeCKON YCTOMYMBOCTH y371a Harpy3ku mo kpureputo dE/dU>0.

25.0npeneneHne COMPOTUBICHUS ASKBUBAJIEHTHOTO TeHepaTtopa cuctembl it TI ¢
APB Il u TT ¢ APB C/I.

26.13menenus E'skB npu usmenenun UHarp.

27.YCTOWYMBOCTD y3J1a Harpy3kd B 3aBHCHUMOCTH OT YAQJIEHHOCTH 3KBHUBAJIEHTHOTO
re’Heparopa.

28.[lonyctuMoe BpeMs TepephiBa 3JIEKTPOCHAOKEHHS] MO YCJIOBHUIO YCTOMYMBOCTHU
HKBUBAJIEHTHOTO JIBUTATEJIS.

29.3Ha4yeHMs CKOIBKEHHS SKBUBAJICHTHOT'O ACHHXPOHHOTO JABUTATEJIS.

30.IIpenenbHOE BpeMeHs MepephbiBa AJIEKTPOCHAOKEHUS.

31.01eHKa ycnoBUs CaMO3aIlycKa 3KBUBAJIEGHTHOTO CHHXPOHHOTO JIBUTATEIIS.

32. lunaMuyecKuii mepexoIHOM MpoLecc Npy OTKIIoUeHU: oaHou n3 JIDII.

N oo

Bomnpocs! k 3x3ameny.

1. IlpuunHbl BO3HMKHOBEHUs nepexoaHbix npoueccoB (IIII) B (cucremax 3mexTpo-
cHa0Oxenus) COC.

24



Haubonee pacnpoctpanennsie npuuunsbl nosisiaenus 111 8 COC.

[TpuurHbl BO3HUKHOBEHUSI KOpoTKuX 3aMbikanuii (K3) B COC.

Buabl KOpOTKUX 3aMBIKAaHUH.

Ocnosasle nocinencteud K3 qist COC.

Hasnauenue pacueToB TOKOB KOpoTKoro 3aMmbikanus (TK3).

Haznauenue nccnenoBanuit u pacueron [1I1.

®daxropsl, onpeaenstonire Beioop mecta K3 B COC.

. TpeOoBanus 1 ToNylIEeHUs, IpeabaBisieMble K pacuetam TK3.

10 Tpexdaznoe K3 B Hepa3BETBICHHOM IIETIH.

11.M3menenue Bo Bpemenn TK3 u ero coctapisomux.

12.®axTopsl, Baustomue Ha yaapueiii TK3 u ero aelicTByroriee 3HaUCHUE.

13.YcnoBust BO3MOXXKHOCTH TIPEHEOPEKEHUSI aKTUBHBIM WJIM HHIYKTUBHBIM COIIPOTHB-
nennem K3 nenm.

14 Tlopsinok pacuera cummeTpuuHbix TK3. CoctaBnenue cxem K3.

15.0OcHOBHBIE METOABI IPEOOPa30BaHUs CXEM 3aMEIlEHUs I IPaKTUYECKUX pacue-
toB TK3.

16.Cy1mHoCTh METO/1a UCIIOJIb30BaHUs KOA(P(UIIMEHTOB TOKOPACIPEIEICHHUS.

17.Crioco0Obl 3ajaHus TapaMeTpPhl JIEKTPUUECKON CUCTEMBI.

18.MeTo/1 CHMMETPUYHBIX OCTABJISIOIIHX.

19.I1opsnok pacuera HecummeTpuuHbx TK3.

20.Cnemudurka cOCTaBICHUS CXEM 3aMEIICHHsI IPSMOM, 0OpaTHON M HYJIEBOU TOCIIE-
JIOBATEIbHOCTH.

21.0co0eHHOCTH CUMMETPUYHBIX COCTABISIIOIIUX TPU pacyeTe COMPOTHBICHUN
ANEKTPOYCTAHOBOK.

22.I1paBuiio SKBUBAJICHTHOCTH MPSMOM MOCIE0BATEIEHOCTH.

23.KoMIIeKCHBIE CXEMBI 3aMEIICHNUS KOPOTKO3aMKHYTOM IIETIH.

24.CpaBHeHUE TOKOB M HAMPSHKEHUN TIPU Pa3IMYHbIX BUIax HecumMmeTpuaHoro K3.

25.0c0o0eHHOCTH 3aMbIKaHUs (Pa3bl HA 3EMITIO B CETSAX C U30JIMPOBAHHOM HEUTPAIBIO.

26.Metonrka onpeaeneHue TokoB K3 1yis cetei ¢ M301MpoOBaHHON HEHTPaIbIO.

27.Metonpl orpannueHus TokoB K3 Ha 3eMiTt0 JJIs ceTei ¢ M30JIMpOBaHHON HEHTpa-
JIBIO.

28.0cHoBHBIE c1TOcO0BI orpannyeHust TOkoB K3 ist ceTeil ¢ n3oaupoBaHHOM HENTpa-
JIBIO.

29.0cobennoctu pacyera TokoB K3 B anekTpoycTaHOBKax HarpsbkeHueM 10 1 kB.

30.0O1nuyms B pacUueTHBIX CXEMax 3JIEKTPOYCTaHOBOK HaIpshKEeHUEM 10 U Bbiie 1 kB.

31.ITopsiaok pacuera TokoB K3 B a5iekTpoycTaHOBKaxX HampsbkeHueM 1o 1 kB.

32.0co0eHHOCTH COCTaBIIEHUs CXeMbl 3aMeleHus s pacuera TK3 B anektpoycra-
HOBKax HanpsbkeHuem 1o 1 kB.

33.BiusiHue aBTOMaTHYECKOro BO30YKIEHUSI CHHXPOHHBIX MAILIMH Ha TOK KOPOTKOTO
3aMbIKaHUSI.

34.MeToapl pacueTa TOKOB KOPOTKOTO 3aMbIKaHUS B MPOU3BOJIbHBII MOMEHT BpeMe-
HU.

35.Ynpomienue pacuera TK3 B mpon3BoIbHBIE MOMEHT BPEMEHH.

36.Metoauka pacuera TK3 nmo ycoBepIiiieHCTBOBaHHBIM KPUBBIM.

©CoNOIhwD
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37.Pacuer TK3 npou3BOJIbHBIII MOMEHT BPEMEHH MO OOIEMY U MHIWBUIYaTbHOMY
VU3MEHEHHUSIM.

38.Yuer BrnusHuUs dekTpuueckor cuctembl Ha TK3 B mpou3BoOJIbHBIIT MOMEHT BpeMe-
HU.

39.Xapakrepuctuka cxem npoMblnuieHHbIX COC. OCHOBHBIE CIOCOOBI OrpaHUYEHUS
TokoB K3.

40.0OcHoBHBIE CcHIOCOOBI perynupoBaHus TokoB K3 Ha cTajusx MpoOeKTUPOBAHUS U
skcruryaranuu COC.

41.Metonuka ompeneiaeHuss HauOOJbIIero ACHCTBYIONIEr0 3HAYEHHs MOJHOTO TOKa
KOPOTKOT'O 3aMbIKaHHSI.

42.Yupouienue cxem 3amernenuss COC nanpsbxkeHuem Boimie 1 kB.

43.0mpenencHue MmapamMeTpoB 3JEMEHTOB CXEMBI 3aMEIICHHUsS TpPaHCPOpMaTOpPOB U
aBTOTpaHc(hopMaTopoB.

44 OnpeneneHue napaMeTpoB IEMEHTOB CXEMbl 3aMELICHUS BO3AYIIHBIX U KaOelb-
HBIX JIMHUH 3JIEKTponepeay.

45.0mnpeneneHye napaMeTpoB JIEMEHTOB CXEMbI 3aMEIIIEHUsI ACHHXPOHHBIX JIBUTATE-
JI€ M1 CHHXPOHHBIX MallliH.

46.0OmpeneneHue napaMeTpoB JIEMEHTOB CXEMbI 3aMEIICHNs] KOMIUIEKCHON Harpys3Kku
Y DJIEKTPUYECKOU CHCTEMBI.

47.IlapameTpbl ceTH NpH OAHO(PA3HOM 3aMbIKAHUM Ha 3€MJII0 C H30JMPOBAHHOU
HEUTPAJIBIO.

48.KomneHcarus TOKOB 3aMBIKaHHS Ha 3€MJIIO B CETH C M30JIMPOBAHHON HEHUTPAIIBIO.

49.Y cTOMYUBOCTD PEXKUMOB JIEKTPUIECKUX CUCTEM MPU MAJBIX BO3MYIICHUSIX.

50.YcTOWYMBOCTD PEKUMOB IIIEKTPUUIECCKUX CUCTEM MPH OOJIBIITUX BO3ZMYIICHUSIX.

51.CraTnyeckue U TMHAMUYECKUE XapaKTEPUCTUKHU HATPY3KHU.

52 .MonennpoBaHue >JIEKTPOMEXaHMUYECKUX MEPEXOTHBIX MPOIECCOB B JIIEKTPUYE-
CKHUX CUCTEMAX.

53. AHanu3 yclI0BHI U CPEJCTB CTAOMIM3AIUN PEKUMOB CUCTEMBI.

54.CpenctBa obecnieuenust ycroitunBoctu peskumon COC.

Ilpumep npaxmuueckux 3a0anus onsa IK3AMeHa

3aoaua. dnexTpuyeckas LeMb COCTOUT U3 MOCIEI0BATEIBHO COCUHEHHBIX peaK-
TOpa M KaOeJIbHOU JTUHUU JITTUHOMN 2 KM.

P
L1~ K1 A
| oV d

P: xp = 0,450M, Iy =10004, U, = 10kB;

KJl: 1 = 2 kM, x5 = 0,08 OM/KM.
OnpenenuTs UHAYKTUBHOE COMPOTHUBIICHUE 3JIEMEHTOB IIENH B OTHOCHTEJIbHBIX
SIVHHUIIAX TP HOMUHAJIBHBIX YCIOBUIX peakTopa.
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3aoaua. MomHocTh TeHeparopa P, = 25 MBT, cosp = 0.8, U, = 10.5,x, = 0.2.
(OTHECEHO K HOMHHAIBHBIM YCJIOBHsIM). HaliTh cOmpoOTHBICHHE TeHepaTtopa B
Omax.

3adaua. PeakTUBHOE CONMPOTUBJICHUE BO3AYIIHON TUHUH paBHO 0,4 OM/KM, JiirHA
maann =160 kM, Hanpsbkerne 115 kB. OnpenenuTs COMpOTUBICHHUE JIMHUH B OT-
HOCHUTEJIbHBIX €IMHULIAX, TpUBEAEHHOE K MoIHOCTH S=200 MBA.

3aoaua. MomHocTh cuioBoro TpaHchopmaropa S, = 5,6 MBA, U, % = 7,5%.
[ToTepu akTUBHOW MOIIHOCTH NMpU HOMHHAIBHOM pexkume AP, = 75,5 kBT. Ko-
sbdunment Ttpanchopmanmu n,.=38/6,3. HailTm peakTUBHOE COMPOTUBIICHUE
TpaHnchopmaropa B Omax, npuBeeHHOe K HamnpspkeHuto 38 u 6,3 kB coorBet-
CTBEHHO.

Bomnpocsl k 3auery

L

DNEKTPO3HEPreTHIECKask CUCTEMA, €€ PEKUMBI U ITAPAMETPBI.

Knaccudukanus 3nekTpoMexaHnyecKux nepexoansix npoueccos (OMIIII).

3. HccnemoBanne MakCMMalIbHBIX M MPEICTbHBIX HArpy30K JIEKTPOIHEPTreTHYIE-
CKHX CHCTEM.

4. TpeboBaHus, NpeAbSIBISIEMbIE K PEKUMaM U MPOLECCAM 3JIEKTPOIHEpreTHye-

CKHX CHCTEM.

KauectBo OMIIII B 31€KTPOIHEPTETUUECKUX CUCTEMAX.

OcCy1ecTBUMOCTh peXUMa U ONPEEIIEHUE YCIOBHM €r0 CyIIECTBOBAHHUS.

Y CTONYMBOCTD JJIEKTPUYECKUX CUCTEM U METO/BI €€ UCCIIEIOBAHMUS.

Mopenupoanue DMIIII B 31€KTpOIHEPreTUYECKUX CUCTEMAX.

DHepreTuyeckasi TPAKTOBKAa KPUTEPUEB YCTOWYMBOCTH JIIEKTPOIHEPreTHye-

CKHMX CHCTEM.

10.CooTHomIeHus! MEXly TapaMeTpaMu B JIEKTPOIHEPTETUUECKON CUCTEME.

11.CtaTnueckasl yCTOMUMBOCTh AJIEKTPOIHEPTETUYECKOM CHCTEMBI, 3JIEKTPO/BU-
raTeyiev v y3J0B Harpy3KH.

12. lunamuveckasi yCTOMYMBOCTb U €€ MPAKTUUECKUE KPUTEPHH.

13.UccnenoBanue TMHAMUYECKOW YCTOMUYMBOCTH METOJAMHM IIJIOMIAJICH U TMOcHe-
JIOBATEJIbHBIX UHTEPBAJIOB.

14.Pe3ynpTupyroasi yCTOMYMBOCTb 3JIEKTPOIHEPTETUIECKON CHCTEMBI.

15.Busibl BHYTPEHHErO0 HapyLIEHUsI CTAaTUYECKOW YCTOWYMBOCTH DJIEKTPOIHEpre-
TAYECKOU CUCTEMBI.

16.MccnenoBanre yCTOMUMBOCTH PETYIUPYEMbIX CHCTEM, YUET aBTOMATHUECKHUX
peryyisaTopoB BO30YKIEHUS MPHU UCCIEAOBAHUN YCTOWYMBOCTHU 3JIEKTPOIHEpre-
THYECKOU CUCTEMBI.

17.0npenenenue npeaeabHOro yriia u BpeMeHu oTkioueHus: K3 B anekTposHep-
TETUYECKOU CUCTEME.

18.CtaTnueckue U TUHAMUYECKHE XApAKTEPUCTUKH HArpy3KH 3JIEKTPOIHEPIeTH-

YECKUX CUCTEM.

N

©oo~No O
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19.JlaBuHa HanpsDKEHUS ¥ CIOCOOBI €€ TPEIOTBPALICHHS.

20.Ponp 3MEKTPUYECKOTO IIEHTPA CHCTEMbI, MPEACTABICHHUE DIEKTPUUYECKON
Harpy3KkH.

21.UccnenoBanue ONMPOKHUIBIBAHUS JJIEKTPOABUTATENIE B CHUCTEMax »3JIEKTPO-
CHAOXKEHHS.

22 Knaccudukanus MEpONpUiATHA MO MOBBIIMICHUIO YCTOMUHUBOCTH AJIEKTPOIHEP-
TeTHYECKUX CUCTEM U CUCTEM 3JIEKTPOCHAOKEHUS.

23.HccnenoBaHue BIUSHUAS UCTIONB3YEMbIX CPEICTB aBTOMATHKHU AJIEKTPOCTAHLINN
Ha NOBBIIIEHNE YCTOWYMUBOCTH AIIEKTPOIHEPTETUYECKUX CUCTEM.

24 ViccnenoBaHue BIMSIHUS UCTIOIB3YEMbIX CPEACTB PENCHHON 3aIUThl U aBTOMa-
TUKH HA MOBBIIIEHUE YCTOMYMBOCTH 3JEKTPOIHEPTETHUECKUX CUCTEM.

25.I1poexkTupoBaHre MEPOIPHUATHI MOBBIIICHUS YCTOMYUBOCTH AJIEKTPOIHEPTE-
TUYECKUX CUCTEM U CHCTEM DJIEKTPOCHAOKEHHUS.

26.YT0 Takoe AJIEeKTPUUECKOE TOPMOKEHNE TeHEPaTOpOB?

27.Y10 Takoe aBTOMAaTHYECKOE PETyJIMPOBaHHE BO30YKJIEHUS CUHXPOHHBIX Ma-
muH?

28.Yto Takoe hopcupoBKa BO30YKIECHUSI CHHXPOHHBIX MaIluH?

29.Kak ocyuiecTBisieTcss aBapuilHOE YIpaBiICHHE MOIIHOCTBbIO TYpOUH 3JIEKTPO-
CTaHLUN?

30.Kak mpou3BOIUTCS OTKIOYEHHE YaCTU CUHXPOHHBIX MallllH B aBapUUHOM pe-
Kume?

31.Kak BBIMONHSIETCS PEryIUPOBAaHUE PEXHMa PEAKTUBHONW MOIIHOCTH CHHXPOH-
HBIX MaIlIAH?

32.Kakue oCymecTBISIOTCS MEPOMPUSTHS, CBI3aHHbIE C YCTAHOBKOW CHCTEM aB-
TOMATUYECKOTO yNpaBieHUs?

33.Knaccudukanms MeponpusTHil TOBBIIIAIOIINX YCTOHYUBOCT AJIEKTPOIHEPTe-
TUYECKHUX CUCTEM.

34.YMeHbllIeHHE UHAYKTUBHBIX COMPOTUBIICHUN AJIEKTPUUECKIX MAIIHH.

35.YBenuueHnue NoCTOSHHON MEXaHMYECKOW MHEPIIUU IEKTPUUYECKUX MAIIIVH.

36.[IpuMeHeHne aCUHXPOHU3WPOBAHHBIX M CHHXPOHHBIX MAIIWH C MPOIOJIbHO-
MOTIEPEYHBIM BO30YKICHUEM.

37.13menenre napamMeTpoB TpaHC(HOPMATOPOB U PEKUMA UX HEUTPAJICH.

38.[IpuMeHeHne TUHUHN U BCTABOK IMMOCTOSTHHOTO TOKA.

39.bpicTpOIECHCTBYIONINE BRIKIIOYATENN U 3aIUTa JJI MOBBIIIEHUIO YCTONYHUBO-
CTH DJIEKTPOIHEPTETUYECKUX CUCTEM.

40.ITpoionpHast €MKOCTHAsI KOMITCHCAITHS.

41 TlpumeHeHue MYHTUPYIOIUX U TOKOOTPAaHUYUBAIOIIUX PEAKTOPOB.

42.YCcTaHOBKAa CUHXPOHHBIX KOMIIEHCATOPOB U YIPABISIEMbIX MCTOYHUKOB pEak-
TUBHOW MOIIHOCTU HA TPOMEKYTOUHBIX MOACTAHIIUAX.

43.Kputepuii ['ypBuIiia 1yist OleHKH CTaTHUYECKOM YCTOMYHUBOCTH.

44 Kpurepuii yctoitunoctu Payca.

45.Kpurepuii ycroitunBoctn Muxaitiiosa.

46.Meton D-pazOuenus.

47.01eHKa CTaTHYECKOW YCTOMYMBOCTH CHUCTEMBI MPU ABTOMATHYECKOM pEryJIH-
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pOBaHUU BO30Y>KICHHS T€HEPATOPOB.
48.Btopoii meToa JIsmyHoBa JiJis OIEHKH YCTOMYMBOCTH CUCTEMBI.
49.HopmaTuBHBIC TPEOOBAHUS YCTOMUYHUBOCTH SHEPTOCUCTEM.
50.Heob6xoauMble M JOCTATOYHBIC YCJIOBHUS YCTOMYMBOCTH PEUICHUS JTUHEHHOU
OJIHOPOJIHOM CUCTEMBI.

7.4 MeToauyeckue MaTepuasbl, Onpeaeasonue npoueaypbl oueHnBa-
HHS 3HAHMI, YMEHHI M1 HABBIKOB M ONbITA JeSITeJILHOCTH, XaPAKTEPU3YIOIIUX
3Tanbl POPMHUPOBAHNS KOMIIETEHIIUIH

Ony0irKOBaHHBIE METOJIMUECKUE MaTepualbl, ONMPECISIONINE MPOLETypPhl
OIICHKMY 3HaHUM, yMeHUW U HaBbIKOB: OcbkuH C.B. Metonnueckne peKoMeH1aiuu
MO MPOIEAYpPEe OLICHUBAHUS 3HAHUM, HABBIKOB, YMEHUM U OMbITa JEATCIBHOCTH, Ha
sranax (opmupoBanus komrereHuuid.- KyOI'AY.- Kpacnomap, 2014.- 34 c. —
Pexum JIOCTyTIA:
https://kubsau.ru/upload/iblock/8d1/8d16a59faalf2e97e7383a8c3c81c739.pdf.

KOHTpoJib OCBOEHUS NTHUCUUILIMHBI U OLIEHKA 3HAHUN 00ydYarolmuxcs Ha JK-
3ameHe npousBoauTcsi B cootBeTcTBUM ¢ [11 KyOI'AY 2.5.1 «Tekymuit KOHTPOIb
YCIEBAEMOCTHU U MPOMEXKYTOYHAS aTTECTAIUsI O0YUAOIIUXCSD.

Texymuii KOHTPOJIb IO JUCIUIUIMHE MO3BOJISET OUEHUTh CTENEHb BOCIPHUS-
TUS y4eOHOTrO Matepuaia U MPOBOAUTCS VISl OLICHKU PE3yJIbTaTOB M3YUYCHHUS pa3-
JIEJIOB/TEM IUCIUIIINHEI.

Texymuii KOHTPOJb MPOBOAUTCS KaK KOHTPOJIb TEMAaTHUYECKUH (IO UTOTaM
W3YUYEHHUS ONPEJICTICHHBIX TEM JAUCIUILUINHBI) U PYOSKHBIN (KOHTPOJb OMpPEIeIICH-
HOT'O pa3jielia Uik HECKOJIBKUX Pa3JIesioB, Mepe]] TEM, KaK MPUCTYIUTh K U3YUYEHHIO
OuYepeHON YacTH y4eOHOro MaTepurana).

Texkymuii KOHTPOJIb 3HAHUM CTYJACHTOB UMEET CIIEYIOIINE BUBI:

- YCTHBIM ONPOC HA MPAKTUYECKUX U CEMUHAPCKUX 3aHATHUSIX;

- MPOBEPKa BBITIOJIHEHUS TUChbMEHHBIX 3aJJaHU;

- 3aIMTa 1a00PaTOPHBIX PadoT;

- TeCTUpPOBaHUE (MMCbMEHHOE WJIM KOMITBIOTEPHOE);

- KOHTPOJIb TOCEIICHUSI CTYJEHTAMM JICKIIUM, TPAKTUUYECKUX, CEMUHAPCKUX
1 1a00paTOPHBIX PadoT.

Kpurepuu onenku 1a60paTtopHbIx padorT:

Ornenka «5» (OTJIIMYHO): BBITIOJIHEHBI BCE 3a/IaHUsI JTAOOPATOPHON PabOTHI,
CTYJEHT YeTKO 1 0€3 OIIMOOK OTBETUJI HA BCE€ KOHTPOJIbHBIE BOIPOCHI.

Ornenka «4» (X0opolo): BBHITIOJHEHBI BCE 3adaHus JabopaTOpHOUM PabOTHI,
CTYJIEHT OTBETHUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUYAHUSMMU.
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Onenka «3» (yZOBJIETBOPUTEILHO: BBIIIOJHEHBI BCE 3a7aHusl JIaOOpaTOPHOU
paboThI ¢ 3aMEYaHUSIMH, CTYJICHT OTBETHJI Ha BCE KOHTPOJBLHBIE BOMPOCHI C 3aMe-
YaHUSIMU.

Ouenka «2» (He 3a4T€HO): CTYJICHT HE BBINOJHWI WM BBINOJHUI HEMpa-
BUJILHO 3aj[aHus J1a0OpaTOpHOM pabOThI; CTYJAEHT OTBETHJI HA KOHTPOJIbHBIE BO-
MIPOCHI C OMMTUOKAMHU WJIM HE OTBETHUJI HA KOHTPOJIBHBIE BOIIPOCHI

Pedepar - mnuchbMEHHBIN JOKJIAA WM BBICTYIICHHE 10 BHIOPAHHOM TeMe.
OTnuYuTeNnsHOM 0COOEHHOCTHIO JAHHOTO BUA padoT ABISETCS COOp HHPOPMAIIH
U3 HECKOJIBKUX MCTOYHUKOB M YETKO CTPYKTYPHUPOBAHHBIA HA BBIXOJAC MaTEpHAIL.
Kpurepuem ouienku pedepara sBISIOTCS: HOBU3HA TEKCTa, 0OOCHOBAHHOCTH BbI-
00opa MCTOYHHKOB JUTEPATYPHI, CTCTICHh PACKPBITUS CYITHOCTH BOIPOCA, COOIIO-
JIeHUs TpeOOBaHMM K 0(hOPMIICHUIO.

OreHKa «OTIUYHOY» - BBITMIOJHEHBI BCEe TPEOOBAHUS K HamMcaHUIo pedepara:
o0o3HaueHa mpobiemMa 1 000CHOBaHA €€ aKTYaJbHOCTh; C/CJIaH aHAJU3 Pa3TUYHBIX
TOYEK 3pEHHUS Ha pacCMaTPUBAEMYIO MPOOJIEMY U JJOTHYHO M3JI0’KEHA COOCTBEHHAS
MO3UIIHS;, CPOPMYIUPOBAHBI BBIBOJIBI, TEMa PACKphITa IMOJHOCTHIO, BBIICPKAH
00BEM; c00ITI0/IeHBI TPeOOBaHHUS K BHEITHEMY 0(OPMIICHHUIO.

OreHKa «XOpOIIO» - OCHOBHBIC TpeOOBaHMS K pedepary BBITOJHEHBI, HO
IPU ATOM JOMYIICHBI HENOYETH. B 4acTHOCTH, MMEIOTCS HETOUYHOCTH B M3JIOXKE-
HUW MaTepHuaia; OTCYyTCTBYET JIOTHUECKas MOCIICOBATEIHPHOCTD B CYXKICHUAX; HE
BbIIepKaH 00bEM pedepaTa; UMEIOTCS YIYIEHUS B 0(DOPMIICHHH.

OreHKa «yIOBJIETBOPUTEIIBHO» - UMEIOTCS CYIIECTBEHHBIC OTCTYIUICHHS OT
TpeboBaHM K pedepupoBaHKio. B 4acTHOCTH: TeMa OCBEIICHA JHIIh YACTUYHO;
JOMyIIEHBI (haKTHUYEeCKUEe OMMOKHN B COJEPKaHUM pedepara; OTCYTCTBYIOT BBIBO-
JTBI.

OrneHka «HEYIOBIETBOPUTEILHO» - Tema pedepaTa HE pacKphiTa, OOHAPY-
YKUBAETCS CYIICCTBEHHOEC HEMIOHUMAaHHE MPOOJeMbl WK pedepar He TMPEICTaBICH
BOBCE.

TecToBbIe 3a1aHUsA

OreHKa «OTIMYHO» BBICTABJISIETCS MPHU YCIOBHH MPABWJIHBHOTO OTBETA CTY-
JICHTa HE MEHee YeM Ha 85 % TeCTOBBIX 3aJaHUM.

OreHKa «XOpPOIII0» BBICTABJSAETCS TPH YCIOBUM MPABUIBHOTO OTBETA CTY-
neHTa He MeHee 4eM Ha 70 % TecTOBBIX 3aJaHUM.

OreHKa «YIOBJIETBOPUTEIBLHO» BBICTABIISICTCS TPH YCIOBHU TPABHIIBHOTO
OTBETA CTyJEHTa HE MeHee ueM Ha 51 %.

OreHKa «HEYIOBJICTBOPUTEIHHOY» BBICTABIISCTCS MPH YCIOBHH MPABMIIBHOTO
OoTBeTa CTyZieHTa MeHee ueM Ha 50 % TecTOBBIX 3a1aHUil.

Kpurepuu ouieHKH Ha IK3aMeHe

OreHKa «OTJIMYHO» BBICTABJISETCS 00yJaromeMycs, KOTOPBIA 00IaTaeT Bce-
CTOPOHHUMHU, CHCTEMATU3NPOBAHHBIMY U TIYOOKMMHU 3HAHHMSMHU MaTepuaia y4deo-
HOU MporpaMMbl, yMeeT CBOOOHO BBITIOJIHATH 3aaHUs, IPEAYCMOTPEHHbIE yueo-
HOM IIPOTrpaMMOM, YCBOMJ OCHOBHYIO M O3HAKOMWJICS C JOIOJIHUTENBHOM JINTEpa-
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TYpOH, peKOMEHIOBaHHON yueOHOH nporpammoi. Kak npaBuio, oleHKa «OTIU4-
HO» BBICTABIIACTCA OOYYaIOIIEMYyCsl YCBOMBILIEMY B3aUMOCBSI3b OCHOBHBIX IOJIO-
YKEHUW U MOHATHIA JUCHMIUIUHBI B X 3HAYEHUU ISl TPUOOpETaeMoil CrieliuaibHO-
CTH, MPOSIBUBIIEMY TBOPYECKUE CMOCOOHOCTHM B MOHUMAaHUU, U3JI0KEHUU U UC-
MOJIb30BaHUU Y4e€OHOIro MaTepuaia, MPaBUIBLHO OOOCHOBBIBAIOIIEMY MPUHSTHIC
pelieHus, BIaJCI0eMy Pa3HOCTOPOHHUMU HABBIKAMHU W MPUEMaMU BBITTOJHEHUS
MPaKTUYECKUX padOT.

OneHKka «XOpoIlIo» BBICTABIIAETCS O0y4aroleMycsi, OOHApPYKUBIIEMY ITOJI-
HO€ 3HAHUE MaTepuana yueOHOW MpOrpamMMbl, YCIEIIHO BHITOJHSIOMIEMY HpPETy-
CMOTpPEHHbIE yueOHOI mporpaMMoi 3ajaHusi, YCBOMBIIEMY MaTepHall OCHOBHOM
JUTEpaTypbl, PEKOMEHJOBaHHOW yueOHOM mnporpammoi. Kak mnpaBuio, oleHka
«XOPOIIO» BBICTABIISIETCS] 00yYalOIIEeMyCsl, MOKa3aBIIeMy CHUCTEMaTU3UPOBAHHBIMI
XapakTep 3HAHUU MO JUCUUIUIMHE, CIIOCOOHOMY K CaMOCTOSITEIbBHOMY MOIIOJIHE-
HUIO 3HAHUU B XOJIe JaibHeuIe ydeOHol U mpodecCuoHaIbHON AEsITeNIbHOCTH,
MPaBUWIBHO MPUMEHSIONIEMY TEOPETUUECKUE MOJIOKEHUS TTPU PEUICHUN TTpaKTHye-
CKHMX BOIPOCOB U 3ajad, BJIJCIOIIEMY HEOOXOJUMBIMU HaBBIKAMHU U MpPUEMaMHU
BBITIOJIHEHUS MMPAKTUYECKUX PaboT.

OueHka «yJOBJIETBOPUTENBHO» BBICTABISIETCS OOyYarOIIEMYCs, KOTOPBIHA
MOKa3aJl 3HaHUE OCHOBHOTO MaTepHalia y4eOHOU MporpaMMbl B 00bEMe, 10CTATOU-
HOM U HEOOXOJUMBIM ISl AaJIbHEHIIEeN y4eObl U IpecTosIe paboThl O CHenu-
QIBHOCTH, CHPABWICS C BBHITIOJHEHUEM 3aJIaHUi, TPETYCMOTPEHHBIX Yy4eO-HOU
MPOTrpaMMOii, 3HaKOM C OCHOBHOM JIMTEPATYpPOH, pEKOMEHI0BaHHOM y4eOHOM TPo-
rpammoii. Kak mpaBuiio, olleHKa «yJIOBJIETBOPUTEIHLHO» BBICTABISAETCS OOydaro-
nieMycsi, JOMYCTUBIIEMY MOTPEIIHOCTH B OTBETaX HA 3K3aMEHE WJIU BBITIOJTHEHUU
HK3aMEHAIIMOHHBIX 3aJaHui, HO 00JajaroleMy HEOOXOJUMBIMU 3HAHUSIMH IO
PYKOBOJCTBOM MPENOAABATEINS JJIsl YCTPAHEHUSI 3TUX MOTPEIIHOCTEN, Hapyllaro-
HieMy MOCIE0BATENIbHOCTh B M3JIOKEHUH y4e€OHOTO Marepuana M HUCIbIThIBAIO-
IeMy 3aTpyAHEHUS TIPU BBITOTHEHUH MPAKTHUYECKUX PadoT.

OueHka «HEYJIOBJIETBOPUTEIBLHO» BBICTABISETCA OOydarlleMycs, HE 3Ha-
IOII[EMY OCHOBHOM YacTH MaTepualia yaeOHOM MporpaMMBbl, TOMyCKAOMIEMy MTPUH-
[IUTIAATFHBIC OIMMOKKA B BBHITIOJIHEHUU TMPETyCMOTPEHHBIX Y4eOHOW MporpamMmoit
3a/IaHUM, HEYBEPEHHO C OOJBIIMMH 3aTPYJHCHUSMU BBIMOJHSIONIEMY MpaKTUYe-
ckue padoTel. Kak mpaBuio, oleHKa «HEYIOBICTBOPUTEIHHOY BBICTABISETCS 00Y-
YaIoIeMyCsl, KOTOPbIH HE MOXET MPOJAOKUTh 00yUYeHHE WM MPUCTYIIUTh K Jes-
TEJIHLHOCTH TIO CTICIIMATILHOCTH TI0 OKOHYAHUU YHUBEPCUTETA O€3 TOTIOTHUTEIHHBIX
3aHSTUN IO COOTBETCTBYIOIIEH AUCIIUILIUHE.

Kpurepuu oueHKH Ha 3a4eTe:

Hasznauenue 3aueta COCTOUT B TOM, YTO OH SIBJISIETCS 3aBEPILIAIOIINM 3TAIlOM
B U3YUYEHUM TUCHUUIUIUHBI (WJIM MOJYJISI), KOTJa KaXIbli CTYJAEHT JOJKEH OTYH-
TaThCsl 00 YCBOCHHUU MaTepuana, MpeayCMOTPEHHOTO MPOrpaMMOil MO 3TOW AMC-
LUTUIAHE.
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B xone moarotoBku K 3a4eTy oOy4aronuMcs T0BOASTCS 3apaHee MOATroTOB-
JIEHHBIE BOITPOCHI IO TUCHHUTIINHE.

B npennBepun 3auera npenogaBarelib MPOBOAUT IPYIIIOBYIO

KOHCYJIBTALIMIO U, B CIy4ae HEOOXOJUMOCTH, HHIUBUIYyaIbHbIE KOHCYJIbTA-
nuu ¢ oOydarommmucs. [lpu mpoBeneHUH KOHCYJIbTAIMU 0000IaeTcs MpOouIeH-
HBI MaTepual, PaCKpbIBACTCS JIOTUKA €r0 U3YYCHMS, MPUBJICKACTCS BHUMAHUE K
BOIIPOCaM, MPEACTABISIONIMM HAaUOOJBIINE TPYAHOCTU JUIsl BCEX WA OOJIBIINH-
CTBa 00y4arouuxcs, pPEKOMEHyeTCs JINTepaTypa, HeoOX0AUuMast 111 HOATOTOBKH.

[Ipu moAaroToBke K 3a4yeTy OOydYarolivecs BHUMATEIbHO H3YyYalOT TEKCTHI
JIEKIUH, KOHCIIEKTBI, COCTABJICHHBIE B XOAE MOATOTOBKM K CEMHHapam, PEKOMEH-
JIOBAaHHYIO JINTEPATYPY U JIEJIAIOT KPATKUE 3AIUCH IT0 KaKJIOMY BOIIPOCY.

Takas MeToaMKa MO3BOJISIET CUCTEMATU3UPOBAHHBIE 3HAHUS.

B xozxe cmaum 3adera y4uTBHIBAE€TCA HE TOJIBKO Ka4y€CTBO OTBETA, HO U TEKY-
11ast yCIeBaeMOCTh 00y4aroLerocs.

OlieHKa «OTIMYHOY BBICTaBJsICTCS 00yUaromemMycs, KOTOphI 00J1aaeT Bce-
CTOPOHHHUMH, CUCTEMATU3UPOBAHHBIMU U ITyOOKMMU 3HAHUSIMHM MaTepuana ydeo-
HOM MpOoTrpaMMBbI, yMEET CBOOOIHO BBITIOJHATH 3aJaHUs, IPEAYCMOTPEHHbIEC yueo-
HOM IIPOTrpaMMOM, YCBOMJ OCHOBHYIO M O3HAKOMMJICS C JIONOJHUTEIBHOU JIUTEPA-
TypOH, peKOMEHJ0BaHHOM y4eOHOM mporpamMmmoit. Kak mpaBuiio, oleHKa «OTIud-
HO» BBICTaBIIAECTCS OOY4YalOIIEMYCsS YCBOUBILEMY B3aUMOCBSA3b OCHOBHBIX IOJIO-
YKEHUW U TIOHATHIA JUCIHUIUIUHBI B UX 3HAYCHUU ISl TPUOOPETAeMOi CIeIIUaTbHO-
CTH, MPOSIBUBIIEMY TBOPUYECKHE CIOCOOHOCTH B MOHMMAaHUU, U3JIO0KEHUU U HC-
MOJIb30BaHUU Y4E€OHOIrO Marepuaja, NPaBUIBHO OOOCHOBBIBAIOIIEMY IPUHATHIE
peuieHus, BIaJCOlIeMy pa3HOCTOPOHHUMU HABbIKAMHU W MPHEMaMU BBITIOJHEHUS
MPaKTUYECKUX padOT.

OreHKa «XOpOIIO» BBICTABISIETCS] O0ydaromeMycs, 0OHApyXKUBIIEMY IOJI-
HOE 3HaHHWE MaTepuaia y4yeOHOW MporpamMMbl, YCIEIIHO BBIIOJHSIIOWIEMY Mpeay-
CMOTpPEHHbIE yueOHOM TporpamMMoil 3ajaHusi, YCBOMBIIEMY MaTepuall OCHOBHOM
JUTEpaTyphl, pEeKOMEHJO0BaHHOW yueOHOM mporpammoi. Kak mpaBuio, olieHKa
«XOPOITIO» BBICTABISIETCS 00yUYaIOIMEMYyCsl, TTOKa3aBIIEMYy CHUCTEMAaTU3UPOBAHHBIN
XapakTep 3HAHUU MO JUCIUIUIMHE, CIIOCOOHOMY K CaMOCTOATEIHLHOMY IOIMOJTHE-
HUIO 3HAHUW B X0JI€ JaJIbHEHIIEH yueOHOM U MmpodheCCHOHAIBHOU JesSTEIbHOCTH,
MPAaBWJIBHO MIPUMEHSIONIEMY TEOPETUUECKUE TOJIOKEHUS TPU PELUICHUH MTPaKTH4e-
CKHMX BOIPOCOB U 3ajad, BIaJCIONIEMY HEOOXOJAMMBIMU HaBBIKAMU U MpUEMaMU
BBHITIOJIHCHUS MMPAKTUYECKUX PaboT.

OneHka «yJ0BJIETBOPUTENBHO» BBICTABISIETCS OOy4YarOMIEMYCsl, KOTOPBIN
MOKa3aJl 3HaHWE OCHOBHOTO MaTepHalia y4eOHOU MporpaMMbl B 00beMe, T0CTATOU-
HOM Y HEOOXOJUMBIM JUTsl JaIbHEHIIeH yueObl U IPeCTOosIIeH paboThl MO CTeIH-
aJIbHOCTH, CIIPABWJICS C BBIMOJHEHUEM 3aJjaHUM, MPETyCMOTPEHHBIX YueOHOH Mpo-
rpaMMOii, 3HAKOM C OCHOBHOHM JIUTEPaTypoOil, PEKOMEHIOBAaHHOW Yy4eOHOIl Mpo-
rpammoii. Kak mpaBuiio, olleHKa «yJIOBJIETBOPUTEIHLHO» BBICTABISIETCS 00ydaro-
HIEMYCSI, JOMYCTUBIIEMY MOTPEIIHOCTH B OTBETAX HA IK3aMEHE WJIA BBHINIOJHEHUH
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HK3aMEHAIMOHHBIX 3aJaHui, HO 00JaJaronieMy HEOOXOAMMBIMU 3HAHUSIMU IO
PYKOBOJICTBOM IPENOJABATENS JJI YCTPAHEHUS 3TUX MOTPEUIHOCTEH, HapylIaro-
HieMy MOCIE0BaTEIbHOCTh B M3JIOKEHUH y4eOHOTO MaTepuana M HUCIbIThIBAIO-
HIeMy 3aTPYIHEHHs IPU BBIMOJIHEHUN MTPAKTHUECKHUX padoT.

OneHka «HEYJTOBJIETBOPUTEIHLHO» BBICTABISIETCS O0yYaroleMycsi, He 3Ha-
IOLIEMY OCHOBHOM 4acTH MaTepuaja yueOHON MporpamMmmel, TOMYCKaOIEMY ITPUH-
[UIMAJIbHBIE OIIMOKKA B BBINOJHEHUU TMPETYCMOTPEHHBIX Y4eOHOM Mporpammoit
3aJJaHUi, HEYBEPEHHO C OOJBIIUMHU 3aTPYJHEHHUSIMH BBIMOJHAIOMIEMY MpPaKTHYe-
ckue pabotsl. Kak mpaBuio, oleHka «HEyI0BICTBOPUTEIHLHOY» BBICTABISETCS 00Y-
YaroueMycsi, KOTOPbI He MOXKET MPOJAOLKUTh 00yUeHHEe WU MPUCTYIUTH K Jes-
TEIBHOCTH TIO CIIEUATBHOCTH M0 OKOHYaHUU YHUBEpPCUTETa 0€3 TOMOTHUTEIbHBIX
3aHSTHH 110 COOTBETCTBYIOIIEH TUCLIUTIIMHE.

8 IlepeyeHb OCHOBHOWM U JOMOJHUTEJIBLHON yUeOHOMH JIUTEpPaTy-
pbI

OcHoBHas yyeOHasi iuTeparypa

1. Kyapsxos A.I'., B.I'. Ca3blkuH. DI€KTpOMAarHUTHBIE MEPEXOTHBIE MPO-
IIECCHI B DJIEKTPOIHEPTETUUECKUX CHCTEMax: yueOHoe mocobue /. — 2-e u3Md., Uc-
npas. u non. Kpacnonap: Ky6l'AY, 2017. — 255 c.

2. [lepexoHbie MPOIIECCHl B AJIEKTPUUECKUX CHUCTEMax [DJIEKTPOHHBIN pe-
cypc]: coopuuk 3amau/ JI.B. ApmeeB [u ap.].— DJIEKTpOH. TEKCTOBBIE JTaHHbBIE.—
HoBocubupck: HoBocuOupckuii rocyJapCTBEHHBINM TEXHUYECKUM YHUBEPCHUTET,
2014.— 331 c.— Pexxum noctyma: http://www.iprbookshop.ru/45133.html.— 3BC
«IPRbooks».

3. [lepexomubie mpolecChl B CHUCTEMax arpompOMBIIIUIEHHOTO 3JEKTPO-
cHaOxeHus. Kaura 1. CuMMeTpuUuHbIE 1 HECUMMETPUYHBIE KOPOTKUE 3aMbIKAHMUSI:
VYyebnoe nocobue B.I'. Caszpikun, A.I'. KynpsikoB. — KybaHckuid rocyaapcTBeH-
HeI arpoyHuBepcuter, Kpacnomap. — 2010. — 112 c. .— Pexum pgocrtyma:
https://edu.kubsau.ru/file.php/124/05 CHast 1 1.pdf.

4. ITununenko B.T. DnekTpoMarHuTHbIE MEPEXOAHBIE MPOLECCHI B AJIEKTPO-
HPHEPreTUUYECKUX CUCTEMax [DJIEKTPOHHBIA pecypc]: yueOHO-METOIUUECKOe MOCOo-
oue/ [Tunmunenko B.T.— DnexTpoH. TekcToBbie nanHbie.— OpenOypr: OpeHOypr-
ckuil rocyaapctBenHblid yHuBepcurer, ObC ACB, 2014.— 124 c.— Pexum no-
crymna: http://www.iprbookshop.ru/33671.html.— 9bC «IPRbooks»

5. Kynpsako A.I'., Ca3bikun B. I'., I'pankuna H. A., Macenko A. B. Diek-
TPOMAarHUTHBIE TIEPEXOHBIE MPOLIECCHI B AJIEKTPOIHEPIETUHUECKUX cucTemMax. Me-
TOAMYECKUE YKa3aHWs JUIsl TPOBEJACHUS TPAKTUYECKUX 3aHsATuil. KpacHomap:
Kyol'AY, 2016. — 59 C. — Pexxum JOCTyTa:
https://edu.kubsau.ru/file.php/124/EHMPP_k_prakt_zan - kopija.pdf
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JlonoiHUTeIbHAS yueOHAasl JuTepaTypa

1. PacyeT pexXuMOB paclpeAeIUTENbHbIX JIEKTPHUUECKUX CETel [DIEeKTpOH-
HBIN pecypc]: yueOHOe rmocoOue AJis MarucTpoB, 0Oy4aronIuXcs M0 HaNpaBJICHUIO
35.04.06 «Arpounxenepusi» (Marucrepckas mnporpamma «CHCTEMBI 3IIEKTpPO-
CHAOXKEHMsI CEIbCKOXO035MUCTBeHHbIX MoTpeduteneity)/ I[1.O. T'ykoB [u ap.].—
DNeKTpOH. TEKCTOBbIE JaHHble.— Boponex: Boponexckuii ['ocynapcTBeHHBIN
Arpapnsiii YauBepcutetr uM. Ummepartopa Ilerpa Ilepsoro, 2017.— 105 ¢.— Pe-
xuM octyna: http://www.iprbookshop.ru/72743.html.— SBbC «IPRbooks»

2. I'mazeipun B.E. Pacuet peneitHOM 3amyThl MOHUKAIONMUX aBTOTpaHCHOP-
MaTOpOB Ha 0a3ze MUKPOIPOIECCOPHBIX MKahOB [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ I'maseipun B.E., [laBeiioB B.A., lllernoB A.Ml.— DaeKTpOH. TEKCTOBBIC
nanHbeie.— HoBocubupck: HoBocuOMpckuii Tocy1apCTBEHHbI TEXHUYECKUN YHU-
BEPCUTET, 2011.— 91 C.— Pexum JOCTyma:
http://www.iprbookshop.ru/45156.html.— DBC «IPRbooks»

3. KoGener A.B. Pexumbl pabOThl 3JIEKTPOIHEPTETUUECKUX CUCTEM [DIIEK-
TPOHHBIN pecypc]: yueOHoe nmocoOue A OakanaBpOB U MarucTpOB HAIPABJICHUS
«Onekrposneprerukay/ Kodene A.B., Koueprun C.B., Ilewarun E.A.— Dnek-
TPOH. TEKCTOBBIE JaHHble.— Tam00B: TamMOOBCKHMIl TOCYIapCTBEHHBIA TEXHUYE-
ckuii yauBepcurer, ObBC ACB, 2015.— 80 c— Pexum nocryna:
http://www.iprbookshop.ru/64564.html.— DBC «IPRbooks»

4. DnexkTpocHabxeHue. PacyeT TOKOB KOPOTKOIO 3aMbIKaHUs [DJIEKTPOH-
HBIN pecypc]: METOAMYECKUE YKa3aHUs K MPAKTUYECKUM U KypCcOBOM paboTam/ —
DJIEKTPOH. TEKCTOBbIE NaHHble.— Jlumenk: JInmenknii rocy1apCTBEHHBIN TEXHHU-
yeckuii ynuBepcuter, ObC ACB, 2014.— 47 c¢— Pexum pgocryna:
http://www.iprbookshop.ru/55184.html.— DBC «IPRbooks»

5. KoroBa E.H. DnexkrpomarHuTHbIE NEPEXOAHBIE MPOLIECCHl B AJIEKTpUYE-
CKUX CHUCTeMax [DJIEKTpPOHHBIN pecypc|: yueOHo-MeToauueckoe nocooue/ Korosa
E.H., IlanukoBckas T.FO.— DiekTpoH. TeKCTOBbIC IaHHBIe.— EkaTepuHOypr:
VYpansckuii peaepansubiii yausepcuteT, ObC ACB, 2014.— 216 ¢.— Pexum no-
crymna: http://www.iprbookshop.ru/68522.html.— 9bC «IPRbooks»

O Ilepeuenn pecypcoB HH(POPMAIMOHHO-TEJTEKOMMYHUKAIIHOH-
Hoil ceTu «HTEpPHET»

Ne | HaumenoBanue pecypca \ YpoBens gocryna
DNEeKTPOHHO-ONOIMOTEYHBIE CHCTEMBI
1. DNeKTpOHHO-0MOIHOTEeYHAS
N3 parensctBO «JlaHb»
cucrema. lHTepHeT nocryn
2. DIIeKTPOHHO-OUOIMOTEUHAS

IPRbook
cucreMma. MlaTepuer nocryn

3. | Znanium.com DJIEKTPOHHO-0MOIMOTEYHAS
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cucrema. lHTepHer nocryn

4. | O6pasosarenbublii nopran Kyl AY Nurtepuer goctyn
[Tpodeccnonanpupie 0a3bl JaHHBIX M HH(OPMAIIMOHHBIE CITPABOYHBIE CHCTEMBI
o. B onnaiin Bepcusix Koncyib-

tauT [lmoc peanuzoBan yno6-
HBII [TOMCK 3aKOHOB KOJIEKCOB
IIPUKAa30B yKa30B [I0CTaHOBJIE-
HUM pacniopsbkeHud. UHTepHeT

KoncynbranT [1mroc

J0CTyN
6. NHdpopManrnoHHO-paBOBOM
lapanTt bopman P
noprail. TaTepuer nocryn
7. | Hayunast snekrponnast oubiuoreka eLibrary WHTepHer goctym, cehlika

10 MeToauyeckue YKazaHuda OJas oﬁyqamumxcn 10 OCBOCHMHIO JUCHUIIIMHDBI

1. [Inmunenko B.T. DiekTpoMarHuTHeIE NEPEXOIHBIE TPOLIECCH B
ANEKTPO-IHEPTreTUUECKUX CUCTEMAX [DIEKTPOHHBINA pecypc]: yueOHo-
Metoauyeckoe nocooue/ [Tununenko B.T.— DnekTpoH. TEKCTOBbIE JaHHbBIE.—
OpenOypr: OpenOyprckuii rocyaapcTBeHHblid yausepcutet, ObC ACB, 2014.—
124 ¢.— Pexum gocryma: http://www.iprbookshop.ru/33671.html. — 3BC
«IPRbooks»

2. [IepexoaHble MPOLECCHI B AJIEKTPUUECKUX CUCTEMAX [ DIIEKTPOHHBIM
pecypc]: coopuuk 3amau/ [1.B. ApmeeB [u 1p.].— DAEKTPOH. TEKCTOBBIE JaH-
Hbie.— HoBocubupck: HoBocnOupckuii rocy1apCTBEHHBIN TEXHUYECKUN YHUBEP-
curer, 2014.— 331 ¢.— Pexwum noctyna: http://www.iprbookshop.ru/45133.html.
— OBC «IPRbooks»

3. Labview st paiMOUHKEHEPA: OT BUPTYaAJTIbHOW MOJIETHU JI0 PeaJIbHO-
ro npudopa: [Tpaktuyeckoe pykoBOACTBO Jijisi pabOThI B MPOTPaMMHOM Cpejie
Labview / 1O.K. EBnokumos, I'.W. Il{ep6akos, B.P. Jlunasans. — M.: JIMK Ilpecc,
2010.

4, KynpsikoB A.I'., Ca3sikun B. I'., I'pankuna H. A., Macenko A. B.
DJIEKTPOMarHUTHBIE EPEXOHBIE TTPOILIECCHI B AIEKTPOIHEPTETUUECCKUX CUCTEMAX.
Meronnueckue ykazanus s IPOBEAECHUS MPAKTUYECKUX 3aHsATHI. KpacHoaap:
Ky6I'AY, 2016. — 59 c. — Pexum poctymna:
https://edu.kubsau.ru/file.php/124/EHMPP _k_prakt zan - kopija.pdf

11 Ilepeyenb MHPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YyeMbIX
IPU OCYLIECTBJICHMH 00Pa30BATEIBLHOIO MPOLECCa MO AUCHHUIINHE,
BKJII0Yasl MepeYyeHb NPOrPpaMMHOI0 odecrne4yeHuss 1 MHPOPMaLMOH-
HBIX CIIPABOYHBIX CHCTEM

NudopmanmoHHbie TEXHOJIOTHH, MCIOJIb3yEMbIE MPHU OCYIIECTBIECHUU 00pa3oBa-
TEJIBLHOTO Tpoliecca MO JUCHUIUIMHE MO3BOJISIIOT: 00ECHeunuTh B3aUMOECHCTBUE
MEXy YYaCTHHKaMU 00pa30BaTEIbHOTO IMPOIECCa, B TOM YHCII€ CUHXPOHHOE U

35


http://www.iprbookshop.ru/33671.html
http://www.iprbookshop.ru/45133.html
https://edu.kubsau.ru/file.php/124/EHMPP_k_prakt_zan_-_kopija.pdf

(W) aCMHXPOHHOE B3aMMOJCUCTBHE mocpeacTBoMm cetu "MHTepHer"; dhukcupo-
BaThb XOJI 00Pa30BaTEIBHOIO MPOIIECcca, PE3yJIbTATOB TPOMEKYTOUHOM aTTecTaluu
10 JUCUUIUIMHE U PE3yJIbTaTOB OCBOCHHS 00pa30BaTEIbHONU MPOrPaMMBbI; OpraHu-
30BaTh MPOIECC 0Opa30BaHUs MyTeM BU3YyaJIU3alMKU U3ydyaeMod MHGOpMAIK 10-
CPEIICTBOM HCHOJB30BAHUS MPE3EHTAMOHHBIX TEXHOJIOTUI; KOHTPOJIUPOBAThH pe-
3yAbTaThl 00y4YEHUSI HA OCHOBE KOMITBIOTEPHOTO TECTUPOBAHUS.

Ilepeyensb auuensuonnoro IO

No Haumenosanue Kpatkoe onucanue

1. Microsoft Windows OnepannoHHas cucrema

2. Cucrema TectupoBanus | KoprnopaTuBHBIN KITtO4
NHUTO

AutoCAD ceTeBas JauiieH3us 10 Bepcuu 2012, KopriopaTuBHBIN Ki1r04

MS Office Standart 2013 Kopnoparusssiii kiarou Nel7k-201403 ot 25 mapra 2014r.

3.
4. MS Office Standart 2010 Kopnoparusssiii kiarou Ne 5/2012 ot 12.03.2012,
5
6

Microsoft Visual Studio | mo mporpamme Microsoft Imagine Premium , Ilepconais-

2008-2015 HBIA K104, O/H ot 22.06.17.
7. MS Project Professional | mo mporpamme Microsoft Imagine Premium, Ilepconais-
2016 HBIA K104, 6/H ot 22.06.17.
8. MS Visio 2007-2016 mo mporpamme Microsoft Imagine Premium, Ilepconains-
HBIN K104, 0/H 0T 22.06.17
9. MS Access 2010-2016 mo mporpamme Microsoft Imagine Premium, Ilepconans-
HBIN KJIF04, O/H ot 22.06.17.
10. | MS Windows XP, 7 pro Kopnoparussslii kiarou Nel87 ot 24.08.2011
11. | Dr. Web Cepwuitabiii HoMep, 6/H ot 28.06.17
12. | Photoshop CS6 Iepconanpubrii kirou Ne954 ot 18.01.2013
13. | ABBYY FineReader 14 CereBas nmurensus, 208 ot 27.07.17.
14. | eAuthor CBT 3.3 I'MJI-J1-15/01-699 ot 16.01.15

[lepeuyens mpodeccuoHanbHbIX 0a3 JaHHBIX U MH(POPMALIMOHHBIX CIPaBOY-
HBIX CUCTEM

Ne HaunmenoBaunue Tematuka

1 l'apant IIpaBoBas

12 MaTepuaJIbHO-TEXHHYECKOE oOecrieyeHue st 00y4YeHHus Mo

AUCIHUILIHHE
HnaHpreMLIe IIOMCIICHUA IS HpOBe}IeHI/ISI BCEX BUI0OB y‘-Ie6HOI\/'I OCATCIIBHOCTHU

Ne | HaumeHoBaHue moMenleHuid 1Jis1 npoBeaeHnsi | Anpec (MecTOIOJI0:KeHHe) ToMellie-
I/ | BceX BHUIOB Y4YeOHOIl AesiTeJIbHOCTH, Mpeay- | HUii 1Jisi MPOBEeHHs] BCeX BH/IOB
CMOTPEHHO#H Y4eOHbIM ILUIAHOM, B TOM 4YHCJIe, | yueOHON  /1esiTeJbHOCTH, Mpeay-
NMOMEIIeHUI /ISl CAMOCTOSATEJIbHOI PadoThl, C | CMOTPEHHOH y4eOHBIM IJIAaHOM ( B
yKa3aHHeM IlepeyHsi OCHOBHOIO 000pyAoOBa- | ciyyae peaju3aluv o0pa3oBaTe/ib-
HHSA, Y4eOHO-HAIJISIAHBIX MOCOOMI M MCIOJb- | HBIX NPOrpaMM B ceTeBoOil (popme
3yeMOro nNporpaMMHOro odecrne4eHust JAONOJIHUTEIbHO YKa3bIBaeTCs
HAaNMEeHOBaHHe OPraHu3anMy, ¢ Ko-
TOPOii 3aKJIIOYEH 10T0BOP)
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/o

HaumeHoBaHMe MOMelleHU ISl TIPOBeIeHUs
BCeX BH/OB Y4YeOHOW /JeATeIbHOCTH, Mpery-
CMOTPEHHOH y4eOHbIM IVIAHOM, B TOM 4YHCJIe,
NMOMeIEeHHU 1JIs1 CAMOCTOATEIbHON PadoThl, C
yKa3aHueM IepeyHsi OCHOBHOroO 000pyaoBa-
HHSl, Y4eOHO-HATJISIAHBIX MOCOOMIA M HCIOJIb-
3yeMoro nNporpaMMHOIo odecneyeHus

Azapec (MecTOMOJIOKeHUE) TOMenIe-
HMH Ui TPpOBeleHUs BCeX BH/IOB
Y4eOHOH 1eiTeJIbHOCTH, Tpeay-
CMOTPEHHOH y4yeOHbIM IIaHOM ( B
ciaydae peaju3alnuu o0pa3oBaTelib-
HBIX NPOrpaMM B ceTeBOl (opme
JAOMOJHUTEIbHO yKa3bIBaeTcst
HAHMMEHOBAaHUE OPTraHM3ALNHU, C KO-
TOPOii 3aKJII0Y€EH 10T0BOP)

"TTomemenune Ne4 DJI, mocamounsix mect — 100; mio-
mans — 125,8xB.M; yueOHas ayqIuTOPHS TS IPOBEACHUS
y4EeOHBIX 3aHATHH.
crienuan3upoBaHHas Mebenb(yueOHas qocka, ydeOHas
Me0eb);

TEXHHYECKHE CpeicTBA 00y4YeHus1, HAOOPHI JEMOHCTpAIIU-
OHHOT'0 000PY/TOBAHUS M YUCOHO-HATIIAAHBIX TTOCOOHI
(HOYTOYK, IPOEKTOP, FKpaH);
nporpammuoe obecneuenue: Windows, Office.”

"ITomemenue Ne209 DJI, mocamouHsIX MecT — 32; IIO-
mane — 67,8kB.M; yaeOHas ayAUTOPUS LTS TPOBEACHUS
Y4IeOHBIX 3aHATHIA.

CIUIMT-cUCTeMa — 1 IIT.;

TEXHUYECKHE CPEACTBA O0YUCHUS
(mpunTep — 1 mrt,;
npoekTop — | mr.;

KOMITBIOTEP MEePCOHANBHBIA — 1 mIT.;
TeneBu30p — 1 mit.); nporpammuoe obecrieuenue: Win-
dows, Office.
CrelHaT3upoBaHHas MeOenh(yaeOHas JocKa, yaeOHast
Mebenn)."

"ITomemenue Ne301 DJI, mocamouHsIX MecT — 27; IIO-
maae — 52,6KB.M; yaeOHas ayAUTOPUS LTS IPOBEACHUS
y4eOHBIX 3aHSATHH.

KOHAUIMOHEp — | mT.;

XOJIOAWIBHUK — 1 IIT.;
nabopaTtopHoe 000pyaOBaHUE
(crenn maboparopHslif — 11 mrt.;);
TEXHUUYECKHE CPEJICTBA O0yUEHUs
(3xpaH — | mrt.;

MoHUTOp — | mT.;

KOMITBIOTEp MEPCOHATIBHBIN — | MIT.); MIporpaMMHOE
obecneuenue: Windows, Office.
crienuan3upoBaHHas Mebenb(yueOHas qocka, ydeOHas
Mebenn)."

TTomemntenre Ne205 DJI, mocagouHbIX MeCT — 28; 10~
maab — 87,3KB.M; TOMEIIEHHUE IS CAMOCTOSITEILHOM
paboThl 00yJarOIIHUXCS.

TEXHUYECKHE CPEACTBA O0YICHHUS
(npuntep — 1 mrt,;
9KkpaH — 1 mT.;
cereBoe 00opynoBaHue — 1 IiT.;
KOMITBIOTEp NEepCOHAIBbHBIN — 14 mT.);
Joctyt K cetu «HTepHETY;

JIOCTYII B 3JICKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTeNBFHYIO CPEy YHUBEPCUTETA;
CrieNUaIn3upoBaHHas MeOenb(yaeOHas MeOeb).
IMporpammuoe obecneuenue: Windows, Office, cieruanu-

350044, Kpacnonmapckuii kpai, r. KpacHomap,
yi1. uM. Kanununa, 13
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HaumeHoBaHMe MOMelleHU ISl TIPOBeIeHUs
BCeX BH/OB Y4YeOHOW /JeATeIbHOCTH, Mpery-
CMOTPEHHOH y4eOHbIM IVIAHOM, B TOM 4YHCJIe,
NMOMeIEeHHU 1JIs1 CAMOCTOATEIbHON PadoThl, C
yKa3aHueM IepeyHsi OCHOBHOroO 000pyaoBa-
HHSl, Y4eOHO-HATJISIAHBIX MOCOOMIA M HCIOJIb-
3yeMoro nNporpaMMHOIo odecneyeHus

Azapec (MecTOMOJIOKeHUE) TOMenIe-
HMH Ui TPpOBeleHUs BCeX BH/IOB
Y4eOHOH 1eiTeJIbHOCTH, Tpeay-
CMOTPEHHOH y4yeOHbIM IIaHOM ( B
ciaydae peaju3alnuu o0pa3oBaTelib-
HBIX NPOrpaMM B ceTeBOl (opme
JAOMOJHUTEIbHO yKa3bIBaeTcst
HAHMMEHOBAaHUE OPTraHM3ALNHU, C KO-
TOPOii 3aKJII0Y€EH 10T0BOP)

3UPOBAHHOE JHIEH3HOHHOE U CBOGOIHO pacIpocTpaHsie-
MO€ IIpOorpaMMHoOe 0OecIeueHUE, IPSIYCMOTPEHHOES B pa-
Ooueil nporpamme
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