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1. Tlnanupyemble pe3yJbTaThl 00YUYeHHUSs MO TUCHUILINHE, COOTHECEHHBIE C
ycranoBJeHHbIMH B OIIOII BO unankaTtopamMu 10CTHKEHUS] KOMIIETEeHIIHI

1.1 Ilepeyenb KoMneTeHUHiH, GOPMUPYEMBIX YUeOHOMH TUCUMTILINHOM

I/IHIIHKaTopr JOCTHKECHHUHA KOMIICTCHIINH

Koa v HaumMeHoBaHue KOMIIETEHIIUN
Il1aHupyemMble pe3yJibTaThl 00yYeHHUst

IIpodeccnonajibHasi KOMIIETEHIUSA

CriocoOeH BBITIONHATH U OPTaHU30BBIBATE pabOTHI 10
PEMOHTY ¥ TEXHUYECKOMY OOCTYKHBAHHUIO CHCTEM
IK-1 ABTOMAaTUYECKOr0 YIPaBICHUS U PEICHHOM 3aIUThI
00BEKTOB JIEKTPOIHEPTETHKH, OCYLIECTBISTh
MEpPOIPUITHS IO MOIEPHU3ALIMH CUCTEM pesleHHON
3aIIUTHl M aBTOMATHKH

Opranu3aiys 1 BBIIIOTHEHNE padOT M0 TEXHUIECKOMY
COTIPOBOX/ICHUIO OTIEPaTUBHOMN KCIITyaTallul
NI-1nk: YCTPOMCTB U KOMIUIEKCOB PEICHHON 3aILUThI U
NPOTHUBOABAPUMHON aBTOMATHKHU B CUCTEMAX
3JICKTPOCHA0KECHUS

2. lenu u 3aa4u ocBOeHU Y4eOHOI M CUMNJIMHBI, MECTO JUCHUILIUHBI B CTPYKTYpe
OIIOII BO

JuctunnuHa «AnmapaTypa ymnpaBieHHs W 3allUTbD» OTHOCHTCS K 00s3aTeNbHON YacTu
OCHOBHOM  TpOQecCHOHANBHOM  00pa3oBaTeNbHON MporpamMMbl  BhICHIETO  00Opa3oBaHUs
Hanpasnenue noarorosku 13.04.02 DnekTposHEpreTUKa u 3JIEKTPOTEXHUKA.

Ilenvro w3yueHUs NIUCUMIUIMHBL SBISETCS (opMHUpoBaHME y OOYYaIOIIMXCS 3HAHUH O
anmnaparype ynpaBJIeHUs U 3alIUThl 3JIEKTPOOOOPYJOBAHMSI, IPHHIMIIAX OPTAaHU3ALNH 3aLIUT U €€
TEeXHUYECKOM peann3anuy, a TaKKe O METOJMKax BbIOOpa ammaparypbl YIpaBJIEHUS U 3alIUTHI,
q)OpMI/IpOBaHI/IC 3HAaHUI 00 OCHOBHBIX MPUHIOHUIIAX BBIIIOJIHCHUS 3alllUT, KaK OTACJIbHBIX 3JICMCHTOB,
TaK 1 CUCTCMBbI B IICJIOM, a TAKXKEC OCHOBHBIX ITOJIOKEHUH 110 pacyeTy CUuCTeEM pCHCﬁHOﬁ 3alIHnThI.

3aoauamuyuaeOHON AUCIUTIIIMHBI SBIISIOTCS:

- U3Y4YCHHE TEOPETUYECKMX OCHOB PEJIEWHOM 3aIlUThl U aBTOMATUKH, PEaIM30BAHHOW Ha
COBpPEMEHHOM arnmapaTHoi 0a3e W METOJIOB pacyera MapaMeTpOB HACTPOMKHU YCTPOMCTB pelelHON
3aLIUTHl M aBTOMATHUKHU 3JIEKTPOIHEPIeTHUECKUX CUCTEMIHEPIeTUUECKIX KOMIIaHNH;

- (¢opMHpOBaHHE YMEHMS MPOEKTUPOBATH KOMIIOHEHTHI CHCTEM 3alllUThl U aBTOMATHKH,
pealn30BaHHON Ha COBPEMEHHOM amnmapaTHoi 0ase;

- (QopmupoBaHue ymeHHs paOoTaThb HaJ NPOEKTaMHM CHUCTEM pENeHHOM 3alUThl U
aBTOMATHKH{, pEAIM30BaHHOM Ha COBPEMEHHOM amnmapaTHOW 0a3e Ha SHEpPreTMYecKHx
NPEANPUATHUSIX;

- (opMuUpOBaHHE HABBIKOB MHCIOJIb30BaHUS HMH(OPMAIIMOHHBIX TEXHOJOTWH  IpU
MIPOEKTUPOBAHUN CPEICTB PEIEHHONW 3alUTHl M aBTOMAaTHKH, PEAJM30BAHHOM Ha COBPEMEHHOM
anmapatHoi 0a3e Ha SHEPreTUUECKUX MPEIIPHITHSIX.



3. O0beM yueOHOH TUCHHUILINHBI B 324€THBIX eJUHUIAX C YKA3aHUEM KOJIMYeCcTBa
aKaJeMHYeCKHX YacOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy o0y4yaruuxcsi ¢
npenojaaBaresieM (10 BHAaM y4eOHbIX 3aHATHIT) U HA CAMOCTOSITEILHYIO PaboTy

00y4aromuxcs
3.1 Oynas dhopma oOyueHus

Bun yuebHol paboThl 3 cemecTp
OO611ast TpyA0€MKOCTh JTUCIMIUIMHBI, 3a4€THBIX €IUHUIL
JacoB 108
AyautopHasi (KOHTAKTHas) padoTa, 4acoB 40,25
B T.4. 3aHATH JEKIHOHHOIO THIIA 30
3aHSITHSI CEMUHAPCKOrO TUIIA 10
MIPOMEKYTOYHASI ATTECTAIIHS 0,3
CamocrosiTe/ibHasi padoTa 00y4alUIUXCsl, YACOB 63,75
B T.4. KypcoBas padoTa -
KonTpoib 4
Bun npomexyTouHOM arTecTauu 3a4ET

4. Coep:xkanue JUCHUIVIMHBI, CTPYKTYPHMPOBAHHOE N0 TeMaM (pa3jesiaM) ¢ yKa3aHHeM
OTBeIECHHOT0 HA HUX KOJMYeCTBA aKA/IeMHYeCKHX YACOB U BUJ0B YU4eOHbIX 3aHATHI
4.1 Ilepeuenv paszoenosé OUCHUNIUHBL C YKA3AHUEM MPYOOEMKOCHU aAYyOUHOPHOU
(KOHMAKMmMHOIL) U CamocmoamenbHoll padomsl, U008 KOHMPOJIEll U NePeYHA KOMNEemeH YUl

Ounast popma o0ydeHHS

Tpyn0eMKOCTb, 4aCOB

B TOM YHCJIC

HaumenoBanue pa3aenoB u

ayJIUTOPHOU
TEM YAUTOP

(KOHTaKTHOI)
paboTHI

BCCT'O

CaMOCTOSITENb
HOM paboTHI

HaumenoBan
e
OIICHOYHOTO
cpeqcTBa

Kon
KOMIIETEHIH
nu

Pasznen 1. CBenenns o
annapatype ynpasJieHUs
U 3a1UTHI
3JIEKTPO0OOPY10BAHUSA
3J1eKTPO3HEePreTHYeCKUX
CHCTEM, peaIn30BAHHOM
Ha COBPEMEHHOM
annapatHoi 0a3e

27 10

15

1.1. OcHOBHBIE CBEICHUS O
CHCTEeMax peseHON
3allUTHl U
IIPOTUBOABAPHUITHON
aBTOMATHUKH,
peanu30BaHHON HA
COBPEMEHHOM anmnapaTrHou
baze

13,5 5

1.2. CoBpemeHHbBIE
TpaHcGOopMaTOphl TOKA U
HaNpsKEHUs, ICTOUHUKHU
OTIEPaTUBHOTO TOKA,
KJaccu(puKaus yCTpoucTB
P3

13,5 5

[IpakTrueckoe
3a/1aHue,
cobeceioBaHN
e

Pa3zzen 2. TokoBbIe 27 10

15

IIpakTrieckoe

[IK-1
[K-1.1




3aLUTHI, peaju30BaHHbIe
HAa COBPEeMEHHOM
anmapartHoii 6aze

2.1. MakcuMannHbIe
TOKOBBIE 3AIINUTHI

13,5

2.2. [luddepennuanbHbie
U JIUCTAHIIMOHHBIE 3AIIUTHI

13,5

3a1aHHeE,
cobeceI0BaHA
e

Pa3nen 3. 3amuTel
BO3AYLIHBIX JUHUH 1
KaleJbHBIX Nepenay,
peajin30BaHHbIE HA
COBpEeMEHHOM
anmapartHoii 6aze

27

10

15

3.1 3ammter KJI 1 BJI 0,4
kB

3.2 3amwmtet KJI u BJI 6-35
kB

3.3 3ammter BJI 110 kB

11

[TpakTuueckoe
3aJaHue,
cobeceroBaHU
e

Pa3nen 4. ABToMaTuKAa
cHCTEM
3JIEKTPOCHAOKEeHH sl HA
COBpPEeMEHHOM
annapaTHoi 0a3e

27

10

18,75

4.1. ABTOoOMaTu4eckoe
BKJIIOYEHHUS PE3EPBHOIO
uctoyHuka nutanus (ABP)

4.2. ABTOMaTu4ecKoe
MMOBTOPHOE BKIIFOUCHHUE
(ATIB) JIDII

4.3. U3mepenus u 3anuch
IIEKTPUYECKUX BEJIUYMH,
COCTOSTHUS
KOMMYTallHOHHBIX
arrapaToB B aBapUIHBIX U
HEHOPMAJIbHBIX PEKUMAX.

11

6,75

IIpakTraeckoe
3aIaHKE,
cobecetoBaHA
e

KypcoBas padora

Hroro 3a cemecTp

Hroro 3a kypc

108

40

63,75

IIpome:xxyTounas
arrecrauus

0,25

0,25

HUTOI'O no aucuuniinge

108

40,25

87,7

prnepnblﬁ nepevernb OUCHOYHbLX cpedcms ons meKyuieco KOHmpao.ia ycneeaemocmu




IIpencraBnenue
No HaumenoBanue
Kpatkas xapakTepucTHKa OLIEHOYHOTO CPEACTBA | OLEHOYHOTO CPEACTBa
II/TT | OIIEHOYHOT'O CPEACTBA
B (hoHJIE
1. | Kpyrusrii crom, OILeHOYHBIC CPEIICTBA, TTO3BOJIIONTHE [Tepeuenn
JIUCKYCCHS BKITIOYHTH O0YYAIONINXCS B TIPOIIECC JTIUCKYCCHOHHBIX TEM
00CyXIeHUsI CIOPHOTO BOTPOCA, MPOOIEMBI U JUTSI TIPOBEICHUS
OIICHUTH UX YMEHUE apTryMEHTHPOBATh KpYIJIOTO CTOJIA,
COOCTBEHHYIO TOUKY 3PEHHUSI. JIUCKYCCHH
2. | Pedepar [IpoxykT camocTosITeTHOM pabOTHI CTY/ICHTA, Temsr pedepaToB
MPEACTaBIISIIONINA COO0H KpaTKOe U3JI0KEHHE B
MUCBMEHHOM BHJIE ITOJYYCHHBIX PE3yIbTATOB
TEOPETUIECKOTO aHaIIN3a ONpeIeICHHON
Hay4YHOH (y4eOHO-HCCIIe0BaTEeIbCKOMN ) TEMBI,
TJle aBTOP PACKpPBIBAET CYTh UCCIELYEeMOi
MPOOJIEMBbI, IPUBOJUT PA3ITHYHBIC TOUKU
3peHHs, a TAK)Ke COOCTBEHHBIC B3IJISA Il HA HEe.
3 | 3amaua CpencTBO OLIEHKH YMEHUS IPUMEHSTh KommunexT 3anau u
(mpakTHyeckoe MIOJIyYE€HHBIE TEOPETUUECKHE 3HAHUSA B 3alaHuN
3a/aHKe), 3aJJaHne MPaKTUYECKOW CUTYaINH.
1o 1ab0paToOPHOM 3anayva (3a7aHue JJis BHIMOJHEHUS
pabote nabopatopHoii paboTHI) JOIKHBI OBITH
HarpaBJicHa Ha OI[CHUBAHKUE TEX KOMIICTCHIIHH,
KOTOPBIE TIOJJICKAT OCBOCHHIO B JAHHOU
JAUCHUILIMHE, JOJIKHBI COACPIKATE YETKYTO
WHCTPYKIIUIO 110 BBITOJIHEHHIO WU allTOPUTM
JICUCTBUH.

4.2 Coodepircanue oucuyuniunsl no pazoenam

Pa3nes 1. CBenenusi 00 annaparype ynpapJieHHs U 3alIUTHI JJIEKTPOOOOPY10BaHH S
3J1eKTPOIHEPreTHYeCKUX CUCTEM.

Hean — nprobpereHne TEOPETUUECKUX CBEIEHUI 00 anmapaType ynpaBieHHs U 3alUThl
3IIEKTPOOOOPYIOBAHUS HIIEKTPOIHEPTETHUECKUX CUCTEM.

3agauu — MzyuyeHue TpaHCOpMATOPOB TOKA U HAIIPSHKEHUSI, UICTOUHUKOB ONIEPAaTUBHOTO
TOKa, KJlaccuukanuu ycrpoucts P3.

1.1. OcHoBHBIE CBEIEHHUS O CHUCTEMaxX peJIeHONW 3alUThl U IPOTUBOABAPUNHON
aBTOMATHKH.

1.2. TpancpopmaTopsl TOKa U HaNpsHKEHUS, HCTOYHMKU OIEPATUBHOIO TOKa,
pean30BaHHbIE HA COBPEMEHHOII anmnapaTHoi 0ase, kiaccupukaius ycrpoicts P3.

Pa3gen 2. TokoBEBI€ 3aLIIUTHI.

Lenu — npuoOpeTeHrne TEOPETUUECKUX CBEIEHUH O MaKCUMAaTbHBIX TOKOBBIX 3all[UTaX.
3anaum — M3ydenne nuddepeHnnanibHbIX U TUCTAHIIMOHHBIX 3aIIIHT.

2.1. MakcumalibHble TOKOBBIE 3aIUThI

2.2. lnddepeninanbHble U TUCTAHIIMOHHBIC 3AIUTHI.

Paszpnen 3. 3ammTel BO3AYIIHBIX JJUHUH H Ka0eIbHBIX Nepeaay.

Hesn — npuoOpeTeHHe TEOPETUUYECKUX CBEIEHUI O 3aluTax BO3AYIIHBIX JHMHUH U
KaOebHbIX Nepeaay.

3apaunm — Wzyuenue 3ammt KJI u BJI 0,4 kB, 3ammur KJI u BJI 6-35kB, 3amur BJI
110xB.




3.1 3ammter KJI 1 BJI 0,4 kB
3.2 3ammter KJI u BJI 6-35 kB
3.3 3amuter BJI 110 kB

Paznen 4. ABTOMATHKA CHCTEM 3JIEKTPOCHAOKEHMSI.

Hemun — mpuoOpereHue TEOPETHUYECKUX CBEIEHUNM 00 aBTOMAaTHKE CHCTEM
AJIEKTPOCHAOKEHUS.
3anauu — u3yuenue ABP, AIIB u cucteM perucrpanuu aBapuiHbIX IPOIECCOB.

4.1. ABTOMaTn4ecKoe BKJIIOUEHHUS PE3EPBHOIO UCTOUHMKA UTaHus (ABP)

4.2. ABTroMarnueckoe moBropHoe BkimrodeHue (AIIB) JIDIT

4.3, I/ISMepeHI/IH 1 3aI1Ch JJICKTPUICCKUX BCIIMYUH, COCTOSAHUSA KOMMYTAallHOHHBIX
aliaparTroB B aBaprIHBIX U HCHOpMAaJIbHBIX PCXKUMaAXx.

5. OuneHoYHbIe MATEPHUAJIBI IO TUCHHUIIHHE

OHGHO‘-IHI)IG MaTCpualibl MO AUCHUIINIMHE HNPCACTABJICHBI B BHIC (1)OHI[8, OLICHOYHBIX

CPECTB.
6. MartepuajbHO-TEXHHYECKOE H Y4eOHO-MeToAuYecKoe odecneuyeHue
JUCIHHUILIHHBI
6.1 IlepeyeHb y4eOHO-MeTOAMYECKOT0 00ecIeYeHUs M0 JUCHHUILINHE
Ne
- /H ABTOp, Ha3BaHHEC, MECTO U3JaHUA, U30aTCIILCTBO, 'O U3aHUsI, KOJTHYCCTBO CTpaHI/ILI

6.2 IlepeyeHb y4eOHBIX U3IaAHU I, HEOOXOAUMBIX IJIf OCBOCHHSI JUCHUIIMHBI *

[TeyatHbie yueOHbIE U31aHUs B OMOIHMOTeUHOM (oH e *

KonunuecTtBo
Ne ABTOp, Ha3BaHUE, MECTO U3AHUS, U3JATENBCTBO, TO U3JAHU, KOJHMUECTBO 3K3EMILISIPOB
n/n CTpPaHUI] B
ounbnmoreke
OcHoBHas
Komnbes B.H.Peneitnas 3amuTa. [IpyHIMIBI BHITOTHEHHS U TPUMEHEHHUS: yUeo.
nocob6ue [Inextponnsiii pecypc] / B.H. KonseB — Tomck.: [OY BIIO
1 | "HamuoHalIbHBIN HcCaen0BaTENbCKUN TOMCKUM ITOJIUTEXHUYECKHI

yausepcuret", 2009 // ®I'BOY BO PT'A3Y. — Pexxum nocryna:
http://ebs.rgazu.ru/index.php?g=node/863

Konnes B.H.Peneiinas 3ammra 0CHOBHOT'O 3JIEKTPOOOOPYI0BaHUS
AEKTPOCTAHIIMN U ToJICTaHIMi. Borpock! npoekTupoBanust [ DIE€KTPOHHBIH
pecypc] / B.H. KonbeB — Tomck.: 'OY BIIO "HanmoHanbHslit
uccienoBarenbckuil ToMckuil monurexuuueckuii yausepeutet”, 2005 //
OI'BOY BO PI'A3Y. — Pexxum noctyna:
http://ebs.rgazu.ru/index.php?g=node/916




MenbsuukoBa M.A.PeneiiHas 3anura 1 aBTOMaTHKa 3JIEMEHTOB CUCTEM
3JIEKTPOCHAOKEHUSI MPOMBIIIJICHHBIX MPEANPHUATHI [ DIEKTPOHHBIN pecypc]

3 /M.A. MenwaukoBa — Tomck.: 'OY BIIO "HanuonanbHbIi
uccienaoBarenbckuit ToMckuii monutexuuueckuii yausepeuret', 2008 //
OI'BOY BO PI'A3Y. — Pexxum noctyna:
http://ebs.rgazu.ru/index.php?g=node/861

I[OHOJ'IHI/ITCJ'ILH&H

1 Jlemunckas T.b., HaymoB 1.B. DnekTpocHabkeHHE CEIBCKOTO XO3SHCTBA. -
M.: KosocC , 2015.

OnekTpocHabxeHue: MeToauueckue yKa3aHusi 0 U3y4eHUIO JUCIUILITNHBI

2 |¥ 3amaHue Ui KypcoBoro npoekra / Poc.roc. arpap. 3aou. yu-T; Coct. B.M.
Pactopryes. M., 2016.
bo61oB, A.A. AnanTuBHOE B poOACTHOE YIIPABJICHUE C KOMITCHCAIHCH

3 HEOTpeIeNICHHOCTEH: y4el. mocobue [DnekTponHsbIi pecypc]/ A.A. bo61os,
A.A. TIeipkun — CI16.: HUY UT'MO, 2013 // ®I'BOY BO PT'A3Y. — Pexum
noctyna: ebs.rgazu.ru/?g=node/3460
[[ummapes, B. 0. Teopust aBToMaTHYECKOTO YIPABJICHUS ;| YYCOHUK IS

4 | ctyn. yupexaenuii Boicul. mpod. oopazosanus / B. FO. [llummmapes. — M. :
«Axagemus», 2012.

5 ®ponos, FO.M. OcHOBBI 351eKTpocHaOXKeHUS: yued. mocoOue Jyist By30B /
HO.M. ®posos, B.I1. lllenskun. — CII06.: JIanp, 2012. —480c.
boponun, U. ®. ABToOMaTH3a1Ms TEXHOJIOTHYECKUX TporieccoB / Y. @.

6 bopoaun, 0. A. Cynnuk. — M. : KonocC, 2005. 2. Paguenko, I'. E.
ABTOMaTH3aIUs CENIbCKOX03SICTBEHHON TeXHUKH : yueb. mocobue / I'. E.
Pamuenko. — Munck : YII «Texnonpunty, 2005.

[laBpoB, A. B. OcHOBBI TeOpHH yIpaBiieHus : yueb. mocodue / A. B.

7 |laBpos, O. A. Jluna, A. A. lllaBpos; Poc. ['oc. arp. 3aou. yu-T. — M. ,
2005.

[[Tannapos, b. B. Texauudeckue cpeicTBa aBTOMATU3AIUH ;| YUEOHUK JIJIsI

8 |cryn. Belcul. yue6. 3aBenenuii / b. B. Illanapos, A. /1. Uynakos. — 2-e u3n.,
ctep. - M. : Akagemus, 2010.

9 [TpaBuna ycTpoicTBa 351eKTpOycTaHOBOK/ o ooul. pen. B.B. JIpo3n. — M.:
AnsBuc, 2014.

*B cuyyae uUcnojib306aHusl nedammeoblx uzo0anull yKasvleaemcs aumepamypa, Komopas umeemcs 6

Hanuyuy 8 oubIuomeKe akademuu 8 neuamHom eude u3 paciema He meree 0,25 sx3emniapa Kaxcoo2o u3
UB0AHUIL HA O0HO20 00YUAIOWE20C U3 YUCAA TUY OOHOBPEMEHHO OC8AUBAIOWUX OAHHYIO OUCYUNTUHY.

OJeKTpoHHbIE YUeOHbIC N3AAaHUs B IEKTPOHHO-O0MbanoTeuHbIX cucremax (ObC)**:

Ne ABTOp, Ha3BaHUE, MECTO U3IaHU, TOJl U3JAHUS
p, ’ 8 » TOA ¥ ’ Ccpuika Ha yueOHoe uznanue B ObC
n/m KOJIMYECTBO CTPAHUIL
OcHoBHas
JlomonHUTEIbHAS
** yrasvisaromes IBC, ¢ komopbimu 3aK0uenbl OUOIUOMEKOU YHUSepcumema 002060pa
6311 o %
.3 IlepedeHb 3/1eKTPOHHBIX 00Pa30BaTEJIBLHBIX PECypPCcOB
Ne DJIeKTPOHHBII 00pa3oBaTeIbHBII pecypc Hoctyn B JOP (ceTs UHTEpHET,
n/n JIOKaJIbHasl CETh,

aBTOPU30BAHHBII/CBOOOIHBI 10CTY




[lepb6axos, E.®. DnexTpocHabxeHue | Pexum JIOCTYyTIA:
oobekToB crpoutensctBa / E.D. Illepbakos, | http://ebs.rgazu.ru/?q=node/898.

1 | A.C. Anekcanapos, A.JI. /IyO6oB. — Y IIbsTHOBCK:
ViesHoBekuii I'TY, 2011. — 404 c. // ®I'BOY
BO PT'A3Y.

bo6moB, A.A. ApnantuBHoe u pobactHoe | Pexxum JIoCTyTa:
yIIpaBJICHUE c KomrieHcaiuei | ebs.rgazu.ru/?q=node/3460
HEONpeIeIEHHOCTEH: yueO. nmocobue
[DnexTponHsbIil pecypc] / A.A. bBobmos, A.A.
[Meipxkun— CII6.: HUY HWI'MO, 2013 //
®I'bOY BO PT'A3Y.

I'epacenkoB, A. A. ABTOMaTuka: OCHOBHbIE | Pexum JlocTyIa:
NOHATHSA, TEPMHHOJOTMsS W ycioBHbIe | ebs.rgazu.ru/?q=node/117
o0o3HaueHus : ydel. mocobue [DIeKTpOHHBII
pecypc] / A. A. I'epacenkos, A. A. lllaBpos, O.
A. Jlunma. — M.: PI'A3Y, 2008. // ®I'bOY BO
PTA3Y.

MukponponeccopHble  CHUCTeMBbI: 3JeKTpoH. | 1 smektpoH. onrt. muck (CD -
yueb. mocodbue [3naekTpoH. pecypc] / O.B. | ROM).

Henomusimuit u ap. — Kpacnospcek: HIIK
CoY, 2009. —

Xapazos, B.I'. HaterpupoBannsie cucremsl | CD-ROM
YIPABICHUS TEXHOJOTUICCKIUMH TIPOIECCAMH :
yue6. mocobue / B.I'. Xapazor — CIIb.:
ITpodeccus, 2009.

omobpams umerowuecs I0Pbl 0111 ceoeli OUCYUNIUHDL, PA30OPAMbCA ¢ ONPOCOM OOCMYNA,

6.4 CoBpemenHble mnpodeccuoHajJbHble ©0a3bl JAaHHBIX, HH(pOPMAMOHHbIE
CIPABOYHbIC CHCTEMBbI M JTHIEH3MOHHOE POrPaMMHOe o0ecredeHne

CoBpemMeHHbIe npogeccHOHATbHBbIE 0a3bl TAHHBIX, HHGOPMALIMOHHbIE CIIPABOYHbIE
cucTteMbl, UU(PPOBBIE  JJIEeKTPOHHbIe  OHOJHOTEKM W  JpPYrue  3JIeKTPOHHbIE
o0pa3oBaTe/bHbIC PECYpPChI

1. JoroBop o moakiIOYeHWHM K HarmoHambHONW AIEKTPOHHOW OMONHMOTEKE W
OpeJOCTaBIEHNH  JocTynma K oObekramM  HanmoHanbHOW — 3MEeKTpOHHOW — OMONIMOTEKH
Nel01/HBB/0502-1 ot 26.02.2020 5 neT ¢ nmposoHramueu

2. Cornamenne o OecrmaTHOM TecToBOoM joctyne kK Polpred.com. O630p CMU
27.04.2016 6eccpouHo

3. Cornamenne o OecrmmaTHOM TecToBOM joctyne kK Polpred.com. O630p CMU
02.03.2020 6eccpoyHo

4. NudopmannonHo-cripaBounas cucrema «lapant» — URL: https://www.garant.ru/
NndpopmanmonHo-cnpaBoynast cucrema Jlunensuonusiii gorosop Ne 261709/0OI1-2 ot
25.06.2021

5. «KoucynbranT [Imrocy. — URL: http://www.consultant.ru/ ceo6oanbIit qocTym

6. Drnexkrponno-OnbOIMOTeUHast cuctema AgriLibhttp://ebs.rgazu.ru/ (cBumerenscTBO ©
rocyIapCTBEHHOU peructpanuu 6a3el qJaHHbIX Ne2014620472 ot 21.03.2014).

Hoctyn K 3JIEKTPOHHOM HH(}OPMaNMOHHO-00pa30BaTeIbHOM cpexne,
HH(OPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «AHTEepHEeT»
1. Cucrema nuctanumonHoro ooyuyenus Moodle www.portfolio.rgazu.ru (cBo6oaHO

pacapocTpaHsiIeMoe)



https://www.garant.ru/
http://www.consultant.ru/
http://ebs.rgazu.ru/
http://www.portfolio.rgazu.ru/

2. [IpaBo wmcmons3oBanust mporpamm it OBM  MirapolisHCM B cocrase
(byHKIMOHATIBHBIX OJOKOB U MoayJei: BupryansHast komHata. CtangaptHas junen3us a0 1000
nosib3oBareseit Ha 1 mecsn (Jlunensnonnsrit goropop Ne 77/03/22 — K ot 25 anpens 2022)

3. NHHOBalMOHHAs cHUCTeMa TECTUPOBAaHUSA — MPOrpaMMHOE oOOecredeHue Ha
matdopme 1C (Jorosop Ne K/06/03 ot 13.06.2017)

4. OO6pazoBaTenbHBIE MHTEPHET — MOPTad POCCHIICKOrO rocynapCcTBEHHOTO arpapHoro
3a04YHOTO YHHBEpPCUTETa (CBUJIETEIILCTBO O PErHCTpalli CPEJCTBA MAacCOBbIX MHpoOpManuu DI
Ne ®C77-51402 ot 19.10.2012).

JInueH3MoHHOE 1 CBOOOIHO pacnpocTpaHsieMoe POrpaMMHoe obecrieyeHue

1. OpenOffice —  cBoOoxmHBI  HakeT  OQPHCHBIX  MPHIOKEHHH  (CBOOOIHO
pacpocTpaHsieMoe)

2. linuxmint.com https://linuxmint.com/ (cBo60aHO pacpocTpaHsIeMoe)

3. DnektpoHHO-OMOMMoTeuHas cucrema AgrilLibhttp://ebs.rgazu.ru/ (cBuperenscTBo 0
rocyJIapcTBEHHOM peructparuu 6a3bl 1anHbIX Ne2014620472 ot 21.03.2014)

4. OpunmanbHasa crpanuna ®I'bOY BO «Poccuiickuii rocyapCcTBEHHBIM arpapHbIi
3a0uHBIA YHUBepcuTeT» https://vK.com/rgazuru (cBo6oIHO pacpocTpaHsIeMoe)

5. [lopran ~ depepanbHOTO  TOCYAAPCTBEHHOTO  OIOJHKETHOTO  00pa30BaTELHOTO
yUpeXJIeHUsl BbICIIero oOpazoBaHusi «PoccHUiCKHMII TOCYJapCTBEHHBIM arpapHblid 3a04YHBIN
YHUBEPCHUTETY (cBOOOIHO pacnpocTpaHseMoe)
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

6. AuTuBHpycHOe mporpamMmMmHoe obOecriedenne Dr. WEB Desktop Security Suite
(CyOnunensuonnslii joroBop Nel3740 Ha mepenady HEMCKIIOYUTENBHBIX MPaB HA MPOrPaMMBbI
st OBM ot 01.07.2021).

6.5 IlepeueHnb yueOHbIX ayJUTOPHIi, 000PYTOBAHUS M TEXHUYECKUX CPEICTB

o0yueHust
HaunmeHoBanue
IIpennasnauyenue Kopmvea Ilepeuensn
noMeuieH st N nol;ley e;msl oGopyaoBaHus (B T.4. BUPTYaJbHbIE AHAJIOTH) U
(aynutopumn) 3 N TeXHHMYECKHUX cpecTB 00yueHus ™
(ayauTopumn)
s 3anstuit 501 ITIpoextop SANYOPLC-XW250, DxpaH HacTEeHHBIH
JIEKLIMOHHOT' O THUIA SIimSCREEN
401 IMpoekrop SANYOPLC-XW250, DkpaH HaCTCHHBIN
pyaounsiit SINSCREEN
Jnst 3ansTrit 410 JlaboparopHbiii  cTeHI — «M3yuyeHue W HCIBITAHHS
CEMHHApPCKOTO THIIA 3JI€KTPOMArHUTHBIX perne TOKa, HAIPSDKEHUS,
(cemMuHapHI, HPOMEKYTOUYHBIX U YKa3aTeIbHBIX PENe)»
IPAKTUYECKUE JlaGopaTopubiii  cTeHm — «M3yvyeHWe W UCHBITAHUS
3aHATUA, KOMOWHHUPOBAHHBIX TOKOBBIX pene Tmma PT-80 u pene
MIPAaKTUKYMBI, BpeMeHu Tuna 3B-200»
nabopaTtopHbIe JlaGopaTopHEIi CTeHT «MakcUMasbHbIE TOKOBBIE 3AIUThI 1
paboTsl, TOKOBBIC OTCCUKH Ha TIEPEMEHHOM OTIEPATUBHOM TOKE)
KOJIIOKBHYMbI), JlaBGopaTopHblii  CTEHJT «ABTOMAaTHYECKOES BKIFOUEHHE
CPYIIIOBBIX
. PE3epBHOTO TUTAHUS
KOHCYJIbTaIH, N
. JlaGopaTopHbIii  CTEHJ «ABTOMATHYECKOE IMOBTOPHOE
WHIVBHTy aTEHOM .
BKJIFOUCHHE JIMHUH 3JIEKTPOIIepe1aum
paboThl, TpOBEACHNUS
TEKYILET0 KOHTPOJIS .
N [lepconanbHeii  KOMIBIOTEp Ha 0asze mporeccopa
Y TIPOMEXKYTOYHOM 508 .
ATTECTALIHI IntelCorei5
[Ipoexrop SANYOPLC-XW250
DKpaH nepeHocHol Ha TpeHore Da-LitePictureKing127x



https://linuxmint.com/
http://ebs.rgazu.ru/
https://vk.com/rgazuru
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

Cronuk nepeiBMXKHON MPOeKIMOHHbIH ProjectaPT-1

[IpoexTop NECV260X
Okpan Ha ctoiike pynonHsiii CONSULDRAPER

514 ITpoexrop SANYOPLC-XW250
Dkpan HacTeHHbIN pyaoHHBIH SINSCREEN

501

Jost 320 [lepconanbHBIl  KOMIBIOTEp Ha 0Oa3e Tmpolreccopa
CaMOCTOSTETbHOM IntelPentiumG620
paboThI

217 [lepcoHasbHBIN KOMIBIOTED
Ha 6a3e mporteccopa IntelCore 2 Duo

412 [lepconanbHplii  KOMIBIOTEp Ha 0a3e mporeccopa
IntelCorei5

413 [lepconanbupiii  xkommbpioTepHa  Gaze  mporeccopa
IntelCore 2 Duo

508 [lepconanbHblii KOMIBIOTEp Ha ©0a3e Tmpoleccopa

IntelCorei5

*Vraszvieaemes 0bopyoosanue u mexnHuueckue cpedcmea obyueHus 6 yueOHou ayoumopuu 0Js
npogedenusi saumsmuil. Texuuueckue cpeocmea obyuenus (TCO) — COBOKYyNHOCMb MEXHUYECKUX
Yempoucme ¢ OUOAKmMu4eckuM 00ecneyeHuem, NPUMEHSIEMbIX 68 Y4eOHO-60CNUMAameibHOM npoyecce OJis
npedvsgieHus U o0obpabomku uHopmayuu ¢ yeavio ez2o onmumuszayuu. Takum obpazom, TCO
00vbeOuUHAIOM 084 NOHAMUSA. MEXHUYECKUe Ycmpoucmea (annapamypa) u Oudaxmuyeckue cpeocmea
00yuenuss (nocumenu uHGoOpMayuy), KOMopvle ¢ NOMOWBIO OMUX YCPOUCME B0CHPOU3BOOMCSL.




DEJIEPAJTIBHOE I'OCY TAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE YUPEXXJIEHME BBICHIEI'O OBPASOBAHMA
MHMHUCTEPCTBA CEJIbCKOI'O XO3A4MCTBA POCCKHNU ®EJEPAIIN

«POCCHVMICKMM TOCYIAPCTBEHHBII YHUBEPCUTET HAPOJHOI'O XO3SICTBA
WMEHHU B.1A. BEPHAJICKOI' O»

(YuuBepcurer Bepnaackoro)

Kadenpa [{udpoBbix cucteM u HHKEHEPHBIX TEXHOJIOTUN

@oH/ O1IEHOYHBIX CPEJCTB /sl POBeIeHUs] TEKYIIero KOHTPOJIS U MPOMEKYTOYHOI
aTTecTalMu 00y4aroIMXcs MO JUCHUIIHHE
«Annaparypa ynpaBJieHHs U 3a1IUTbD)

Hanpasnenue noaroroku 13.04.02 JaekTpo3HepreTuka M 3JIeKTPOTEXHUKA

Hanpasnennocts (mpodun) IIPOTPaMMBbI DJIEKTPOIHEPreTuKa "
3JIEKTPOTEeXHUKA

KBanudukaius maructp

®opma 00ydeHUsI OUHAS

bamammuxa, 2025



1.0nucanue nmokasarejeii u KPUTEPUEB ONCHUBAHUA IVIAHUPYEMBIX pe3yJbTaTOB oﬁyqe}mﬂ mo y'{eﬁnoifl AUCIHHUIIJINHE

KO[I U HAUMCHOBAHHUHN

Yposens ocBoeHus

IInannpyemsle pe3yJbTaThbl 00y4eHUsI

HanmeHoBaHHe OLIEHOYHOTO

KOMIETEeHIUHN cpeacTBa
TIK-1 YMeeT:BHINOJHATh W OPraHW30BBIBATH pabOTHI MO0 PEMOHTY W TeXHUYeckomy | [IpakTudeckoe 3aJaHue, HTOTOBOE
Ioporosplii OOCITy’)KHUBAaHHIO CHUCTEM AaBTOMATHYECCKOTO VIPABICHUS H PEJICHHOW 3allUThl | TECTUPOBAHHE
(YA0BJ1€TBOPUTEIBHO) O00BEKTOB AJIEKTPOIHEPTETHKH, OCYIIECTBISATh MEPOIPHSITUS IO MOICPHHU3AINH
CHCTEM PEJICHOM 3allIUThl U aBTOMATHUKH
YBepeHHO YMEeT:BBHIIONHATE W OPraHU30BHIBATH pabOTBl MO PEMOHTY H
IpoaBuHyTHIH TEXHUYIECKOMY OOCITYy’)KUBaHHIO CHCTEM aBTOMATHUYCCKOTO YIIPABICHHS U peledHON
(xopouio) 3a0UTEI  OOBEKTOB  JJCKTPOIHEPTETHKH,  OCYIIECTBISATh  MEPONPHUATHA IO
MOJIEPHHU3ALIUYA CUCTEM peJIeHHOM 3alTUThl U aBTOMATHKHU
CdopmupoBaBuieecst cucTeMaTH4YeCKOe YMeHHe: BBIIOIHATh U OPraHU30BbIBATh
Boicokmii paboTHI IT0 PEMOHTY B TEXHHYECKOMY OOCITYKHBAaHHUIO CHCTEM aBTOMATHIECKOTO
(OTJIMYHO) YIOPABJICHUS U PEIICHHOM 3alUThI 00BEKTOB JICKTPOIHEPTETHKH, OCYIIECTBIATh
MEPOTPUSITHSI 0 MOJICPHU3AIINH CUCTEM PEJICHHOMN 3alIUTHl M aBTOMATHKHU
W1 k-1 Toporossiii ‘YMeeT:0praHu30BBIBaTh U BBHINONHATE PAaOOTHI M0 TEXHUYECKOMY cONpoBOkAeHUIO | IIpakTudeckoe 3agaHue, HTOrOBOE
OTIEpAaTUBHOW JKCIUTyaTalldd YCTPOMCTB M KOMIUIEKCOB PEIIEHHOW 3alluThl M | TECTHPOBAHHE
(Y10BJ1€TBOPUTEIBLHO) N
MPOTUBOABAPUHHON aBTOMATHKHU B CHCTEMaX JIEKTPOCHAOKEHUS
TpoasHHyTHii YBepenHo yMeeT:OpFaHI/ISOBj)IBaTL U BI:IHOJ'IH}ITBV paboTel MO TeXHH‘IeCIfOMY
(xopouo) COTIPOBOKICHHUIO OHepaTI:IBHE)I/I SKCITyaTallid YCTPOUCTB U KOMIUIEKCOB peNeHHOM
3aIIUTHI U TPOTUBOABAPUHHON aBTOMATHKHU B CHCTEMaX JIEKTPOCHAOKEHUS
CdopmupoBaBuieecsi cucTeMaTHYeCKOe YMEeHUe: OpIraHU30BbIBATh U BBIIIOJIHATD
Bbicokmii paboTHI 10 TEXHUIECKOMY COMPOBOXKICHUIO ONICPATHBHOM SKCILTyaTaI[iH yCTPOHCTB
(OTJINYHO) 1 KOMIUIEKCOB peJIeHHOM 3allluThl U IPOTUBOABAPUHHON aBTOMATHKHU B CUCTEMAaX

3J'IGKTpOCHa6)KCHI/I$I
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2. Onucanue MIKaJ OLeHUBAHUSA

2.1 lllkana oyenusanus Ha Imane MeKyuLe20 KOHmpous

(DopMa TCKYILIET0 KOHTPOJIA

OT1cyTcTBUE YCBOGHUS (HIDKE

[Toporogslii (YA0BIETBOPUTEIBLHO)

IIponBunyTHIH (XOPOIIO)

Beicokuit (0TIH4YHO)

noporosoro)”
BrInonHeHHe KOHTPOJIBLHON | HE BBITIOJIHEHA HIIH BCE 3aaHUS PEIICHBI Penreno 6omnee 50% 3amanus, HO MeHEe Peweno 6omnee 70% 3ananus, HO BCE 3aJ[aHusl pelIeHs! 0e3
paboTHI HEMPaBUWIBHO 70% €CTh OITHOKH OIMO0K

* CTyIeHTBI, TIOKa3aBIIKE YPOBEHb YCBOEHHS HUKE MIOPOrOBOTO, HE JIOMYCKAKOTCSA K MPOMEKYTOUHOM aTTECTAINHU MO JUCLMILIMHE.

2.2 Illlkana oyeHueanus Ha Imane nPoOMedcymouHou ammecmayuu (3auem u IK3amMeHn 8 6ude uno208020 mecma, Kypcosas paboma)

DopmMa IPOMEKYTOYHOM
arrecTaluu

OtcyTcTBHe yCBOEHUs (HUKe
NOPOroBOro)

IToporosslii (yA0BJIEeTBOPUTEIBHO)

IIpoaBuHYTHII (XOpoOILLO)

Boicokuii (0TIM4YHO)

BrinmonHeHNE HTOTOBBIX
TecToB (He MeHee 15
BOIIPOCOB Ha BapHaHT)

Memnee 51%

51-79%

80-90%

91% u Oostee

Brinonnenue KypcoBoit
paboTh

HC IOKa3aJl yMCHUC CO6I/IpaTL u
CUCTEMATU3UPOBATH I/IH(l)OpMaL[I/IIO nus3
TCOPETUYCCKUX UCTOYHUKOB,

OBJIa/I€] METOUKON HCCIICIOBAHMS, HE
MPOSIBIJT TBOPYECKHUI MOIXOM U
CaMOCTOSITEIILHOCTh B aHAJIN3E,
0000IIEHUAX U BBIBOJIAX, HE
apryMEHTHPOBA MPEUIOKEHUSI, HE

AHAJIU3UPOBATH HpaKTI/I‘Ie(}KI/Iﬁ Martepuali, He

cobuttozian Bce TpeOoBaHust K 0hOPMIICHUIO
KypCcOBOH pabOTHI U CPOKOB €€ UCIOIHEHUS.

ToKa3all yMeHHe COOMpaTh
HHPOPMALIUIO U3 TEOPETHUSCKUX
HCTOYHHKOB, aHATU3UPOBATH
MPaKTUYCCKAN MaTepHAN IJIs
WLTIOCTPAIANA TEOPETHICCKUX
ITOJIOXKEHNH, HEJOCTATOYHO OBJIAEN
METOJIMKOM MCCIICIOBAHUS, HE TIPOSIBUI
TBOPUYECKUH NIOJXO] U
CaMOCTOSITEILHOCTh B aHAJIH3E,
0000IIEHUAX U BBIBOJIAX, HE
apryMEHTHPOBAJ MMPEUIOKEHUS, HE
coOIroat Bce TpeOOBaHUS K

0o OpMIICHHIO KypCOBOH pabOTHI U
CPOKOB €€ HCIIOJTHCHHSI.

MOKa3aJl YMEHHE COOMPATh U
CUCTEMATH3HPOBATH
HHPOPMALIHIO 13
TEOPETHYECKUX UCTOYHHUKOB,
aHAIIM3UPOBATh U TPAMOTHO
HCIO0JIb30BaTh IPAKTUUECKUH
MaTrepuan s WIICTpauui
TEOPETUUECKUX TOJI0KEHUM,
MIPOSIBIJI TBOPUECKHUI TOIXOA U
CaMOCTOSITEJIBHOCTD B AHAJIU3E,
HEI0CTaTOYHO apryMEHTHPOBAJ
BBIBOJIbI M ITPEUIOKEHUS], HE
co0umozian Bce TpeOOBaHUs K
odopMIIeHHIO KYpCcOBOI pabOTHI
U CPOKOB €€ UCIOJTHEHUSI.

MO0Ka3an yMeHHe coOupars u
CHCTEMAaTH3UPOBATh
HHPOPMALIHIO U3
TEOPETHIECKNX UCTOYHNKOB,
aQHAIM3UPOBATH M TPAMOTHO
HCTIOJIB30BATh MPAKTUYECKUNA
MaTepuai JUisl WUIFOCTpalui
TEOPETUUECKUX TOJI0KEHUH,
IIPOSIBUII TBOPYECKUH MOAXOJ
U CaMOCTOSITENIBHOCTD B
aHaym3e, 0000IIEHUIX U
BBIBO/IaX, APTYMEHTHPOBAI
TIPEAJIOKEH U], COOII0Iall Bce
TpeboBaHus K 0popMIICHHIO
KypCOBO# pabOThI U CPOKOB €€
HCIOJHEHUSL.
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3. TunoBble KOHTPOJIbHBIE 3aJaHUS WIN HHbIe MATEPUAJIbI, HEO0OXOAUMBbIE IJISl OLEHKH
3HAHUI, YMEHHM i, HABBIKOB M (MJIH) ONBITA AeSATEJIbHOCTH, XaPpAKTEPU3YIOILHUX ITAIBI
(opMupoBaHus KOMIIeTEHIINI B MpoLecce 0CBOeHHs 00pa30BaTeIbHOI NPOrpaMMbl

®OH/JI OHEHOYHbLIX CPEACTB JIsA TEKYLIEI'O KOHTPOJIA

(6 coomsemcmeuu NyHKmom 4 paboueti npoepammuvl OUCYUNTUHDL)

TunoBble KOHTPOJIbHBbIE 32/1aHUS HMJIM HHbIe OLEHOYHbIE MAaTepPHAJIbI, JJISl OLEHKH
chOopMHPOBAHHOCTH  KOMIIETEHUM, XapakTepudywiuux 3tanbl  (GopMHPOBaHUS
KOMIIETeHIIHIi B Npolecce 0CBOCHUsI 00Pa30BaTe/IbHOI NPOrpamMMBbl.

3.1. /labopamopmuwie pabomeoi.

1. «/3yuyeHne W HCOBITAaHUS AJIEKTPOMArHUTHBIX pelieé  TOKA, HAIPSHKEHMUS,
IPOMEKYTOUHBIX U yKa3aTeJIbHBIX peiie»

2. «M3yuyeHune u ucnbplTaHUus KOMOMHHMpPOBAHHBIX TOKOBbIX pene tuna PT-80 u pene
BpeMmeHu Tuma IB-200»

3. «MakcumalIbHbIE TOKOBBIE 3aIIUTHI M TOKOBBIE OTCEUYKH Ha IEPEMEHHOM OIIEPAaTUBHOM
TOKE»

4. «ABTOMAaTHYECKOE BKJIIOYEHHUE PE3EPBHOIO TUTAHUS

5.« 3ydyeHue U uccienoBaHue pabOThl MOIYNPOBOJHUKOBOM MaKCHMaJIbHOM TOKOBOM
3amuTel Tuna T3BP u nomynpoBonHukoBoro ycrpoiictsa AIIB-211»

6.«ABTOMaTHYECKOE MOBTOPHOE BKIFOUEHHUE JTMHUMN 3JIEKTpOIepeiaum»

3.2. Tecmoguvie 3a0anus no memam:

1.OcHOBHBIMU cXxeMaMHU coelnHeHul TpaHchopmaropoB Toka (TT) u pene sBisitoTCs: a)
cxema IOJIHOM 3Be3/1bl; 0) cXxeMa HeloJIHOM 3Be3/1bl; B) CXeMa BKJIIOUEHHSI OIHOTO pelie Ha
pa3HOCTh TOKOB JIBYX (has3.

2.Tok cpabGaTbIBaHU pelie TOKa IpU TOKe cpabaTeiBaHuu 3amuThl 1¢.3. = 100A,
kod(Purmente Tpanchopmaiuu Tpanchopmaropa Toka n TT = 100/5 u korpdunrieHTe CXEMBI
Kcx =1 6ynert paBen. A: a) 4; 0) 5; B) 6;

3.0cHOBHBIE TpeOOBaHUS K pEIEHHOW 3amuTe: a) OTKJIIYEHHE DJIEMEHTOB
AIIEKTPUUYECKON CeTH;0) BKIIOYEHHE 3JIEMEHTOB 3JIEKTPHUUECKOW CeTH; B) UyBCTBHUTEIBHOCTb,
HaJIe)KHOCTb, OBICTPOEHCTBHE, HU30MPATEIBHOCTD.

4.01HMM U3 OCHOBHBIX TpeboBaHMi K ycTpolicTBam ABP oTHOCHTCS: a) BKIIIOUeHHE Ha
K.3. O/IHOKPaTHO;

0) BKJIIOUEHHUE JTOJDKHO NMPOUCXOAUTH Mepe]l OTKIOYEHHEM OCHOBHOTO HCTOYHUKA
MUTaHUS;

5.MakcumanbHas TokoBas 3amuThl (MT3) pearupyert Ha: a) Bo3pacTaHHe HANPsHKEHUS;
0) BO3pacTaHue TOKA;B) BO3pacCTaHUE YaCTOTHI TOKA.

6.AIIB 10J1KHO MPOUCXOIUTH: @) IPU OTKIFOYEHUH BBIKIIOYATENS PEICHHON 3alUTON;
0) pu ONEepaTUBHOM OTKJIFOUEHUH BBIKIIFOUATEIS.

3.3. K3amenayuonnvie 6ONPOCH.

1. CtpykTypa u KiaaccuuKaIus yCTPOHUCTB PEICHHON 3aIlUTHI.

2. OcoOEHHOCTH BBIMOJHEHHS 3aLIUT Ha SJEKTPUUECKUX CTAHLUAX U TOJCTAHIUIX
OCHOBHOTO 00OpPYIOBaHUSI.

3. TpeGoBanus, yuuTHIBa€MbIe IIPU MPOSKTUPOBAHUH 3AIIIHUT.

4. OCOOCHHOCTH BBITTOJHEHHS 3aIIUT Ha YJEKTPUIECKUX CTAHIUSAX U TIOJCTAHITHIX
OCHOBHOT'O 000PYAOBaHMUS.

5. McxoniHbIE NaHHBIE ISl IPOEKTUPOBAHNS.
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6. Oco0eHHOCTH BBIMOJHEHHUS 3aIIUT Ha 3JIEKTPUUYECKUX CTAHLUAX U MOACTAHIIUAX
OCHOBHOT'O 000PYAOBaHMUS.

7. ConepxaHuie OCHOBHBIX 3TAllOB MPOCKTHUPOBAHUSI.

8. [IpoekTupoBaHue peneiHoN 3auThl, ABTOMATUKHU U TEJIEMEXaHUKH KaK KOMIUIEKCHOM
CUCTEMBbI YIIPaBJICHUS FIEKTPOIHEPIeTUUECKUMU O0BEKTaMHU.

9. Kakue MeToiMKu npoekTupoBaHus B P3uA.

10. Cucrema aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBaHUs B P3uA.

11. Metozs! obGecriedeHunst TpeOyeMbIX MoKa3aTeeil TEXHUYECKOTO COBEPIICHCTBA U
HAJSKHOCTU (PYHKLIMOHUPOBAHUS PEICHHOMN 3aIIUTHl U aBTOMATHKHU.

12. MakcumainbHbIe TOKOBBIE 3aIIUTHI OT MEKAY(ha3HbIX moBpexaeHnit. MT3 nunuii ¢
OJIHOCTOPOHHUM MUTAHUEM.

13. TlpononpHas nuddepeHIanibHas TOKOBas 3aIUTa OT MEX Ty (a3HBIX TOBPEKICHHUN B
00MOTKeE cTaTopa.

14. MT3 ot Mexay(ha3HbIX TOBPEKACHUH.

15. Ilonepeunas nuddepeHuranbHas TOKOBas 3aluTa.

16. JlucraniimoHHast 3a1UTa OT MEXTY(Ha3HBIX TOBPEKIACHUN.

17. JlucTaHInOHHAs 3alInTAa.

17. lucraniimonHast 3amura.

18. MakcumanbpHasi TOKOBas 3alluTa ¢ KOMOMHUPOBAHHBIM ITyCKOM I10 HAMPSKEHUIO
TeHEePaTOpPOB, padOTAOIIUX HA COOPHBIE IIIMHBI.

19. MakcumanbpHasi TOKOBas 3allliTa OT 3aMbIKaHUH Ha 3eMIIIO.

20. MakcumaibHas TOKOBas 3aIuTa oOpaTHOM MOCJIE10BAaTEIbHOCTH C IPUCTABKOU IS
JIEHCTBUS MPU CUMMETPUYHBIX K.3. TEHEPATOPOB, padOTAIOIIUX HAa COOPHBIE IIUHBI.

21. MT3 ot 3ambIkanuii Ha 3eMIII0. PacdeT ycTaBok cpabaThIBaHMS.

22. IlpononbHas nuddepenipanbaas Tokosas 3amura ¢ peie tunos PHT-560 u JI3T-11.

23. MT3 ot 3aMbIKaHU# Ha 3eMIIIO.

24. PacueT yCcTaBOK 3alllUTHI IIPH MaPAIICIbHBIX THHHSIX.

25. IlpononpHas nuddeperuaibaas TokoBas 3ammura ¢ pene tumna J[3T-20.

26. MT3 ot 3aMbIKaHUH Ha 3€MJIIO.

27. MakcumalibHas TOKOBasl 3aIIUTa OT MeXay(a3HbIX MOBPEKICHUN CUIIOBOTO

TpaHchopmaTopa.

28. KoMIuIeKTHBIE 3aIIUThI OT BCEX BUJOB MOBpexIeHUI. OO0m1e 3aMeuanus u
TpeGoBaHus.

29. VcxonHble naHHBIE IS IPOEKTUPOBAHUS 3aIIUT HA 3JIEKTPUUECKUX CTAaHLUAX U
MOJCTAHIUSAX OCHOBHOI'O 000PYAOBaHMUS.

30. CocraB NpUMEHSIEMBIX 3aIIIHUT.

31. HenanpaBieHHbIE TOKOBBIE OTCEUKH JIMHUM € 2-X CTOPOHHUM ITUTaHUEM.

32. Pacuet ycTaBoK cpaOaThIBaHMSL.

33. Pacuer ycTaBOK GJIOKMPOBKHU MPU KauaHUSX.

34. Pacuet ycTaBOK cpaOaThIBaHMUS.

35. OCHOBHBIE XapaKTEPUCTUKHU 3aLUTHI U PEJIE.

36. Pacuet ot Opocka HAMarHMYMUBAIOIIETO TOKA.

37. lucTaHIMOHHAs 3alUTa aBTOTPAHC(POPMATOPOB.

38. [lonepeunas nuddepeHnraibHas HapaBJICHHAS 3aIUTa MapauIeIbHBIX JIMHAM.

39. PacueT KOMIIIEKTa 3aIUTHI OT 3aMBIKaHNI Ha 3EMIIIO.

40. MakcumaiibHas TOKOBasl 3alllMTa OT 3aMbIKaHUN Ha 3€MIIIO aBTOTpaHcpopmaropa.

41. Tlonepeunas nuddepeHuanpHas HalpaBlIeHHas 3alluTa MapajuleIbHbIX JTUHUH.

42. PacueT KOMIUIEKTA 3aIllUThI OT MEXKIY(Pa3HBIX MOBPEXKICHUH.

43. TIpononbHble TudpepeHIaIbHbe TOKOBBIE 3alIUThI 0J0Ka TeHepaTop-
Tpanchopmartop.

44. TnddepennmanbHo-pa3Has BBICOKOYACTOTHAS 3allUTa.

45. PacueT myCKOBBIX OPTraHOB IPU CUMMETPUYHBIX MOBPEKICHUSIX.
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45. OcHOBHBIE 3aITUTHI 0JI0Ka HE TPeOYyIOINe CIENUaIbHOTO pacueTa yCTaBoK.

46. luddepenimanpao-pa3zHas BHICOKOYACTOTHAS 3aIINUTA.

47. PacueT myCKOBBIX OPTaHOB ITPU HECUMMETPUYHBIX TTOBPEIKICHHUSIX.

48. Pe3epBHBIC 3alIUTHI OJIOKA.

49. OCHOBHBIE YCIOBHUS BBITIOJIHEHUS 3aIUT.

50. MakcumalbHasi TOKOBas 3aIluTa OOPaTHOM MOCIIEIOBATEILHOCTH C HE3aBUCUMBIMHU
BBIZICP)KKAMU BPEMEHU.

51. OcCOOEHHOCTH BBITTOJIHEHUS 3aITUT HA AIEKTPUICCKUX CTAHIUSIX U TIOJICTAHITUSIX
OCHOBHOTO 00OpPYIOBaHUSI.

52. Pe3zepBHbIe 3aIIUTHI OJI0KA.

53. MakcumMaibHas TOKOBas 3alIuTa OT 3aMbIKaHHWI Ha 3EMJIIO.

3.4. [IpakTuyecKkue 3aHATHS.

«M3yyeHne M HUCHOBbITAHME JJEKTPOMATHHUTHBIX pejle TOKAa, HalpPAKEHUd,
NMPOMEKYTOYHBIX M YKA3aTEJIbHBIX pPejie»

Ilenv pabomer: n3yyeHue KOHCTPYKIIUU, IPUHIIMIIA IEUCTBUS U NMPOBEJACHUE UCIIBITAHUN
3JIEKTPOMArHUTHBIX pesie Toka tuna PT-40, pene nanpsbkenus tuna PH-50, nmpomexyTodHBIX
pene tuna PI1-25 u ykazarenpHbIX pene tumna PY-21.

IHopaook evinonnenusn pabomoi:

1. 3anucaTh OCHOBHBIE TEXHHWYECKHE (IACHOPTHBIE) JAHHBIE UCIOJIb3YEMBIX B pabore
pesne, IpuOOPOB U anmnaparypsl yrpaBieHHs.

2. V3yunTh NOpUHIMN JAEUCTBUS M KOHCTPYKLMIO IPEACTAaBICHHBIX Ha CTEHIE pelle.
BbISICHUTE NpUHIMNUANBHBIE OTIWYUS pEJe TOKAa U HANpsDKEHUs, CIIOCOObI pPeryJnpoBaHUs
YCTaBOK.

3. O3HaKOMHUTBCS CO CXeMaMHU BHYTPEHHUX COEJMHEHUI U HAaYePTUTh HX.

4. 3MepuTh TOKM U HalpsbKEHUs cpabaThIBaHMS M BO3BpaTa pelie Ha Pa3sHbIX YCTaBKax
no mkaine. OnpenenuTs K03 GUIMEHTHl BO3BpaTa U MOTPELIHOCTh cpabaThIBaHUS pelie.

5. Cnenatp BBIBOJBI IO paboTe.

Memoouueckue ykazanusa no 6binoIHEeHUI0 padomol:

1. 3anumuTe HaUMEHOBaHME, THUIl M OCHOBHBbIE TEXHMYECKHE JaHHBbIE ammapaTtoB H
puOOpOB.

2. O3HaKOMbBTECh C YCTPOMCTBOM 3JIEKTPOMAarHUTHBIX pese nepeMeHHoro toka PT-40,
pene Hanpsbkenust PH-50, npomexyrounbix pene PII-25 u ykasarenbhbix pene PY-21, uzyuure
Y 3alIMIINTE IPUHLINI JEWCTBUSI, HAYEPTUTE CXEMY BHYTPEHHUX COEAMHEHUN.

3. Cobepure cxemy Ui ucnsitanus pene Toka PT-40, n3o0paxennyro Ha pucynke 2.1.1.
W3mepbTe TOKM cpabaTbiBaHMS M BO3BpaTa pejie Ha Pa3HbIX ycTaBKax mo mkaiue. Jyis sToro
IUTABHO YBEJIMYMBAWTE TOK B OOMOTKE pejie JO MOMEHTA BKJIIOUYEHHS] CUTHAJIbHOW JIaMIbl (TOK
cpabaTbIBaHUA pejie), a 3aTeM yYMEHBIIalTe TOK J0 MOMEHTA BBHIKIIIOUCHHS CUTHAIBHOM JIaMIIbl
(TOK BO3Bparta pene).

4. B Tabmuuy 2.1.1 3anummre pe3ynbTaThl TpPeX H3MEPEHHUH s MaKCUMaJbHOH,
MUHUMAaJIBHON U MIPOMEXYTOYHOM ycTaBoK. OnpeaenuTe cpeHee 3HauyeHUe TOKa cpadaTbIBaHUs
Y BO3BparTa.

5. [lo cpemnum 3HayeHHsIM TOKa cpabaTblBaHMS W BO3Bpara MOJICUMTANTE
K03 PHIIMEHTHI BO3BpaTa U OLIEHUTE MOTPEIIHOCTh CpadaThIBaHUS pelie.

6. Cobepure cxemy Ui UCTIBITAHWA MHHUMAIIBHOTO pejie HampspkeHus Tuma PH-54,
n300pakeHHyI0 Ha pucyHke 2.1.1. M3meppTe HampspkeHue cpabaTblBaHHS M BO3BpaTa peie Ha
pa3HbIX ycTaBKax Mo mkaine. [[maBHo yBennuuBaiiTe HaNpsKeHHE A0 BBIKIIOUEHUS CUTHAJIbHON
JaMIibl (HampspKeHUE BO3BpaTa pelie), a 3aTeM CHIDKAHTe /0 BKIIOYEHUS CUTHAJIBHOM JIaMITbl
(HanpsikeHHe cpabaThIBaHUS pesie). 3anuIIuTe pe3yabTaThl U3MEPEHU I TPEX YCTaBOK pelie B
tabmuiy 1.1.
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7. OrueHuTe MOTpenTHOCTh cpadaThiBaHUs U KOA((PHUIIMEHTHI BO3BpaTa.

8. Cobepure cxeMy Uil UCTIBITAHUIN POMEXYyTOoUHOro pesne tuma PIT1-25.

9. Onpenenute HampspKEHHE W TOK CpadaTbIBaHMs IPOMEXKYTOYHOTO pele  I0
MOKa3aHUsM MPUOOPOB, IUIAHOB yBEJIWYUBAs HampsbkeHue. Pesynbrarhl 3anummre B TaOIUIly
2.1.2.

10. Cobepure cxemy Il MCIIBITAHUS yKa3aTeIbHBIX pene Tuma PY-21.

11. Omnpexnenute cuily TOKa U HanpsbkeHHe cpabarbiBanus pene PY-21. PesynbraTs
WCIIBITAaHUH 3anmumuTe B Tadumimy 2.1.2.
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Puc. Cxema ucneiTanuii pene Toka (a) u pene HanpsokeHus (0)
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