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Pabougas nporpamma paspabdortana B coorBerctBur ¢ ®I'OC BO o HanpasieHnto moarotosku 35.03.06 —
ArpounxeHepus

Pabouas mporpamma IUCHMIUIMHBI pa3paboTaHa doyenmom xadeapsl xadeapsl HUPPOBBIX CHUCTEM H
HWH)XEHEPHBIX TeXHOJIOTuH K.T.H. ba3zpuieBbiM b.1.

Penensent A.B. 3akaOyHuH, K.T.H., 3aBeAyIomui Kadeapoil nu(ppoBbIX CHCTEM M HHKECHEPHBIX
texnonoruit ®I'bOY BO PI'YHX um. B.U. Bepnaackoro



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

1.1 Ilepeyenb KoMneTeHUHiH, GOPMUPYEMBIX YUeOHOMH TUCUMTILINHOM

HNHankaTophbl A0CTHKEHHUST KOMIETEHITUH

Koa v HaumMeHoBaHue KOMIIETEHIIUN
Ilnanupyemblie pe3yJbTaThl 00yUeHUs!

IIpodeccnonajibHasi KOMIIETEHIUSA

Crioco0OeH ocyIIeCTBIISATH BEIOOp MalIlH U

MK-1
00opymOBaHUS ISl SIEKTPUPUKALINN U
ABTOMATH3aIIUH C/X MTPOU3BOJICTBA

TIK-2 CriocobeH obecreunTh IPPEKTUBHYIO SKCILTyaTaIHEO

CJIOHBIX TEXHUYCCKUX CHCTEM JJIEKTPU(DHUKAIINH U
ABTOMAaTH3aINH C/X TPOU3BOJICTBA

2. llesn U 3a1a4M OCBOEHH S YUeOHOM JUCHUIJIMHBI, MECTO IMCUMILIUHBI B CTPYKTYype
OIIOII BO

JucuuiummHa «Amnmapatypa yOpaBiIeHHS W 3allUThD) OTHOCHUTCA K O00S3aTeIbHON YacTH
OCHOBHOM TpodecCHoHAIbHOW 00pa3oBaTelIbHON MporpaMMbl Beiciiero oopazoanus 35.03.06
Arpounxenepus, npopuib Texnonoruu npumeHenust bIIJIA B anekTposHepretuke.

Ilenvro w3ydeHHs] IUCLUIUIMHBL SBIIAETCS (opMupoBaHME Yy OOy4YarOUIMXCsl 3HAHUHM O
COBPEMEHHOW ammapaType yHOpaBle€HUS M 3allUThl  3JIEKTPOOOOPYJOBAaHUS, INPHHIHUIAX
OpraHM3alli{ 3aIIUT U e€ TeXHHYECKOH peann3alyi, a TaKKe O METOJMKaX BbIOOpa ammaparypbl
YIPAaBIEHUS U 3alLUThI; GOPMHUPOBAHNE 3HAHUI 00 OCHOBHBIX NPUHIIMIIAX BBIMOJIHEHUS 3aIIUT, KaK
OTACJIbHBIX DJICMCHTOB, TaK U CUCTEMBI B IICJIOM, 4 TAKXKEC OCHOBHBIX IOJIOKEHUH 1O pac4yeTy CUCTEM
peseitHoM 3alIuThI.

3aoauamu yueOHON NUCIUIUTAHBI SBISIOTCS

- M3y4Y€HHE TEOPETHMUYECKHX OCHOB DPEJIECHHOM 3allUThl M aBTOMATHKH, PEaJIM30BAHHOM Ha
COBpPEMEHHOM arnmapaTHoi 0a3e W METOJIOB pacyera MapaMeTpoB HACTPONKH YCTPOMCTB perelHon
3aLIUTBl M aBTOMATHUKHU 3JIEKTPO3HEpreTHueckux cucrem npeanpustuil AIIK;

- (¢opMHpOBaHHE YMEHMS MPOEKTUPOBATH KOMIIOHEHTHI CHCTEM 3alllUThl U aBTOMATHKH,
pealM30BaHHON Ha COBPEMEHHOM anmapaTHoi 0aze Ha npeanpustusx AIIK;

- (QopmupoBaHue ymeHHs paOoTaThb HaJ NPOEKTaMM CHUCTEM pENeHMHOM 3alUThl U
aBTOMATHKH, PEATM30BaHHON Ha COBPEMEHHOM anmnapaTHoi 6ase Ha npeanpusatusx AlIK;

- (opMupoBaHHME HABBIKOB HCIOJIb30BaHUS MH(POPMAIIMOHHBIX TEXHOJIOTUH IpH
NPOEKTUPOBAHUU CPEICTB PEJIEHHON 3allMTHl M aBTOMAaTHUKH, PEaIM30BAaHHOM Ha COBPEMEHHOU
anmnapaTtHoil 6a3e Ha npeanpusTusx AIIK.

3. O0bem y4eOHOH TUCHMIIMHBI B 324€THBIX AUHUIAX C YKA3aHHEM KOJIMYeCTBA
aKaJeMH4YeCKHX YaCOB, BbIICJCHHbIX HA KOHTAKTHYIO padoTy o0y4aromuxcs ¢
npenoaasaresieM (1o BUAAM y4eOHbIX 3aHATHII) U HA CAMOCTOSITEJIbLHYI0 padoTy

o0yuarouuxcst
3.1 Ounas dpopma oOyueHus
Bup yueGHOM paboThI 2 ceMecTp

OOm1ast TPYA0EMKOCTh AUCIUILTHHBI, 3aUETHBIX EIMHUI]

4acoB 108
AynutopHasi (KOHTaKTHasi) paboTa, 4acoB 20,3

B T.Y. 3aHSATHUS JEKIIMOHHOT'O TUIIA 10
3aHSTHS] CEMHHAPCKOTO THUTIA 10




MPOMCIKKYTOYHAA aTTCCTALUSA

0,3

CamocrosiTesibHAsi padoTa 00yYaKOIIMXCSl, YACOB 78,7
B T.4. KypcoBasi pabota -
KonTpoab 9
By npoMexxyTouHOM aTTecTauuu 3auéT

4. ConeprxkaHue IMCHUILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jeiaM) ¢ yKa3aHueM
OTBEJEHHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKNX YaCOB U BHI0B Y4eOHBbIX 3aHATHI
4.1 Ilepeuenv pazoenoe OUCUUNIUHBL C YKA3ZAHUEM MPYOOEMKOCMU aYOUMOPHOU
(KOHmMaKmHoit) u camocmoameabHou padomol, U006 KOHMPOAEl U NepeUHs KOMNemeHyuil

Ounast popma 0O6yueHust

HaumenoBanue pa3enoB u
TeM

T PYAOCMKOCTh, 4aCOB

BCCTroO

B TOM 4YHUCJIC

ayIUTOPHOU
(KOHTaKTHOIN)
paboThI

CaMOCTOSITENb
HOM paboThHI

Hanmenosan
ne
OILICHOYHOT'O
CcpencTBa

Kon
KOMIIETEHIU
51

Paznen 1. CBenenus o
anmaparype ynpapJieHUs!
U 321U THI
3JIEKTPO0OOPYA0BAHUSA
3JIEKTPOIHEPreTUYECKUX
CHCTEM, PeaTu30BAHHOMN
Ha COBPEMEHHOM
annapaTHoi 0a3e

25

20

1.1. OcHOBHBIE CBEICHUS O
CHCTEMAX PEJICHHOU
3aIlUTHl U
[IPOTUBOABAPUIHON
aBTOMATHKH,
peanu30BaHHON HA
COBPEMEHHOM anmnapaTHon
6aze

12,5

2,5

10

1.2. CoBpemeHHbBIE
TpaHchopMaTopbl TOKa U
HAIPSOKSHUS, HCTOUHUKHU
OIIEpPaTUBHOTO TOKa,
KJIacCU(pUKaLUs yCTPONUCTB
P3

12,5

2,5

10

IIpakTraeckoe
3aaHue,
cobecenoBaHu
e

Paznen 2. TokoBble
3aIMThI, peajJn30BaHHbIC
HA COBPEMEHHOM
anmapartHoi 6a3e

25

20

2.1. MakcumanbHbIe
TOKOBBIE 3aIIUTHI

12,5

2,5

10

2.2. luddepenunanbubie
U JIMCTAHIIMOHHBIC 3aIUTHI

12,5

2,5

10

IIpakTrieckoe
3aIaHuE,
cobecetoBaHA
e

Pa3znen 3. 3ammrsl
BO3AYUIHBIX JUHUA H
Kale/IbLHBIX Nepenay,
peajiu30BaHHbIE HA
COBpPEMEHHOM
annapatHoi 0a3e

24

19

[paxTiyeckoe
3aIaHue,
cobeceoBaHA
e

IK-1
[1K-2




3.1 3ammtel KJI u BJI 0,4
kB

3.2 3amwmtel KJI u BJI 6-35
kB

3.3 3ammuter BJI 110 kB

Pa3nen 4. ABToMaTuka
cHUCTEM
3JIEKTPOCHAOKEeHMSI HA
COBpPEMEHHOM
annapaTHoi 0a3e

24 5 19,7

4.1. ABTOMaTuuyeckoe
BKJIIOUEHUS PE3EPBHOTO
ucrounuka nutanus (ABP)

4.2. ABTOMaTu4ecKkoe
MMOBTOPHOE BKJIFOYCHHUE
(AIIB) JIDII

4.3. 3mepeHus v 3amuch
3JIEKTPUYECKUX BEIUYMH,
COCTOSIHUS
KOMMYTallHOHHBIX
arrapaToB B aBaApPUMHBIX U
HEHOPMAJIbHBIX PEKUMAX.

IIpakTryeckoe
3a/1aHKe,
cobecer0BaHn

(&

Kypconas pabora

Hroro 3a cemectp

Hroro 3a kypc

98 20 78,7

IIpome:xxyTounas
arrecranus

9,7 0,3 9

HNUTOI'O no aucuunianne

108

20,3 87,7

Ilpumepnulii nepeuens OYeHOUHBIX CPEOCHE 0J13 MeKyujez0 KOHMPOJis YChesaemocmu

[IpencraBnenue

No HaumenoBanue
Kpatkas xapakTepucTHKa OLIEHOYHOTO CPEJCTBA | OLEHOYHOr'O CPeAcTBa
/Tl | OLICHOYHOTO CPE/ICTBA
B doHzIe
1. | Kpyrusrii crod, OrneHOYHBIE CPEACTBA, TTO3BOJISIONINE Ilepeuens

3aJaHue), 3aJJaHne
1o 1abopaTopHOI
pabote

MPAKTHYECKON CUTYaIUH.

3anayva (3a7aHue AJIs BHIIOJIHEHUS
nabopaTOpHOI pabOTHI) TOJDKHEI OBITH
HaIpaBJicHa HA OLICHUBAHUE T€X KOMIICTCHIINH,
KOTOpPBIC MOJISKAT OCBOCHHUIO B JAHHOM

JIACKYCCHS BKJIFOYHMTH 00y4aromuXcsl B IPOLece JIMCKYCCHOHHBIX TEM
00CYKIEHUsI CIIOPHOTO BOIIPOCa, MPOOIEeMBI 1 JUISL TIPOBEJICHUS
OIIEHUTH UX YMEHHE apIyMEHTHPOBATh KpYTJIOTO CTOJIA,
COOCTBEHHYIO TOUKY 3pPEHHSI. JICKYCCHH
2. | Pedepar [TpoaykT camocTosTeNnbHOM paboTHI cTyieHTa, | Temsbl pedepaToB
MIPEJICTaBIISIONINI cOO0M KpaTKoe M3JI0KEHHE B
MUCBMEHHOM BHJIE MTOJTYYCHHBIX PE3YIbTATOB
TEOPETUYECKOr0 aHaJIN3a ONpeleIeHHON
Hay4HOH (y4eOHO-HCCIIe0BaTEIbCKOM ) TEMBI,
TJIe aBTOP PACKPBIBAET CYTh UCCIIETyEeMOit
po0JIeMbl, IPUBOJUT PA3IHYHBIE TOUKU
3peHus, a TaKKe COOCTBEHHBIE B3IIISA/IbI HA HEe.
3 | 3amaua CpencTBo OIEHKH YMEHUS TPUMEHSTh KommutekT 3amay u
(mpakTHueckoe MOJYYEeHHBIE TEOPETHIECCKUE 3HAHUS B 3aJ]aHui




JHUCLUIUIMHE, JOJIKHBI COIEPKATh YETKYIO
WHCTPYKIIUIO 10 BBITOJIHEHUIO WU AJITOPUTM
IEHCTBUU.

4.2 Cooepircanue oucuyuniunsl no pazoenam

Pazgen 1. CBegenusi 0 annaparype ynpaBJieHUsI M 3alIUTHI 3JIeKTPOO0OPY10BAHUS
3JIEKTPOIHEPreTHYECKUX CHCTEM, PeaJIU30BAHHOM HA COBPEeMEHHOM annapaTHoii 6a3e.

ean — npuoOpeTeHrne TEOPETUUECKUX CBEACHUN O almapaTrype yIpaBJI€HUS U 3aIUThI
3JIEKTPOOOOPYIOBAHUS 3JIEKTPOIHEPreTUYECKUX CHCTEM, pEaJIU30BaHHOW HA COBPEMEHHOM
anmapatHoii 6ase.

3apaum — Mzyuenue TpancopMaTOpoB TOKAa U HAIPSKEHUSI, HCTOYHUKOB ONEPATUBHOTO
TOKa, KJaccu(ukanuu ycTpoicTB P3, peain3oBaHHBIX HAa COBPEMEHHOM armapaTHOH 6ase.

1.1. OcHOBHBIE CBEIEHMS O CHUCTEMaxX peEICHHOW 3alUThl M IPOTUBOABAPUITHOMN
ABTOMATHKH, PEaJTM30BaHHBIX HA COBPEMEHHOM amIapaTHoii 6ase.

1.2. Tpancopmaroppl TOKa U HANPSDKEHUS, HCTOYHMKH OIEPATUBHOIO TOKA,
peanu30BaHHbBIE HA COBPEMEHHOH anmapatHoii 6ase, kiaccudukanus yctpoicts P3.

Paznen 2. TokoBbIe 3alllUThI, p€ajIU30BaAaHHLIC HA COBpeMEHHOﬁ annapaTHOﬁ 0ase.

Heaun — npuoOpeTeHNEe TEOPETUUECKUX CBEJACHHN 0 MAaKCUMAJIbHBIX TOKOBBIX 3aIllUTaX,
pealn30BaHHBIX HA COBPEMEHHOM anmapartHoii 0aze.

3agauu — Uzyuenne nuddepeHmanibHbIX U TUCTAaHIIMOHHBIX 3aIUT, PeaTH30BaHHBIX HA
COBPEMEHHOU amnmnapaTHon 0asze.

2.1. MakcumalibHbIe TOKOBBIE 3aIUTHI

2.2. Tuddepennmanbuble U AUCTAHIIMOHHbBIE 3AIIUTHI

Paznen 3. 3ammThl BO3AYIIHBIX JJUHUNA 1 Ka0eIbHBIX Nepeaay.

Heaun — mpuoOpeTeHne TEOPETHUYECKUX CBEICHUM O 3alUTax BO3AYIIHBIX JUHUUA U
KaOeNbHBIX Mepe/iad, peain30BaHHbIX HAa COBPEMEHHOM amnmnapaTHOH Oa3e.

3apaum — Uzyuenue 3ammt KJI u BJI 0,4 kB, 3ammr KJI u BJI 6-35 kB, 3amut BJI 110
KB, peann30BaHHBIX HA COBPEMEHHOMN anmapaTHO 0ase.

3.1 3amumtel KJI u BJI 0.4 kB

3.2 3ammte! KJI u BJI 6-35 xB

3.3 3ammter BJI 110 kB

Pa3nesn 4. ABToMaTHKa CHCTeM 3J1eKTPOCHAOKeHH .

Hean — mnpuoOpereHHe TEOPETUUYECKUX CBEACHHM 00 aBTOMAaTUKE CHCTEM
AIIEKTPOCHAOKEHHSI, pEalln30BaHHBIX HA COBPEMEHHOM amnmapaTHOH Oa3e.

3apaun — uszyuenue ABP, AIIB wu cucreM perucrpanuy aBapuiHBIX IIPOLECCOB,
peaM30BaHHBIX HA COBPEMEHHOM ammapaTHoii 6ase.

4.1. ABTOMaTH4ecKoe BKJIIOUEHHUS pe3epBHOro ucTouHuka nutanus (ABP)

4.2. ABTromatuieckoe noBTopHoe BkitoueHue (AIIB) JIDIT

4.3. 3MepeHus U 3aluch JIEKTPUUECKUX BEJIUYUH, COCTOSTHUSI KOMMYTAITAOHHBIX
arnmnapaToB B aBAPUIHBIX U HEHOPMAJIbHBIX PEKUMAaX.

5. OneHo4YHbIe MAaTEPUAJIBI IO TUCHHILIHHE
OHCHO'—IHBI@ Mar€puajibl IO AUCHUINNIMHE IPEACTABJIICHBI B BHUJC (1)0H)Ia OLICHOYHBIX
CPEICTB.




6. MaTrepuajibHO-TEXHUYECKOE U YUeOHO-MeToAnYecKoe obecnevyeHue TUCIMTILTHHBI

6.1 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecIeYeH s M0 QU CIUILINHE

Ne
i ABTOp, Ha3BaHME, MECTO M3IAHUS, U3IaTEILCTBO, TOJ U3JaHMs, KOJMYECTBO CTPAHHII
6.2 IlepeyeHb y4eOHBIX U3IaAHNI, HEOOXOAUMBIX IJI1 OCBOCHH S JUCHUIIIMHBI *
[leuaTHsle yuebHble u3nanus B oubnmoreunom donge *
KommaectBo
Ne ABTOp, Ha3BaHME, MECTO M3IaHUS, U3AATENHCTBO, TOJ] H3JAHHS, KOJHUECTBO 9K3EMILIIPOB
n/n CTpaHUI] B
OMOJINOTEKE
OcHoBHas

KombeB B.H. Peneitnas 3amuTa. IIpUHINTIE BRITOTHEHUS U IPUMEHEHMS: YUeO.
nocobue [AnexrponHsiii pecypc] / B.H. KonbeB — Tomck.: 'OY BITO

1 | "HamuoHalIbHBIN HCCaen0BaTENbCKUN TOMCKUN ITOJIMTEXHUYECKHI
yausepcuret", 2009 // ®I'BOY BO PT'A3Y. — Pexum noctyna:
http://ebs.rgazu.ru/index.php?g=node/863
Konwes B.H. Peneiinas 3amura 0CHOBHOTO 3JIEKTPOOOOPYI0BAHHMS
AJIEKTPOCTAHLIUN U MOJACTAaHIMNA. Bonpockl npoekTupoBanust [ DIE€KTPOHHBIN

2 pecypc] / B.H. KonbeB — Tomck.: 'OY BIIO "HanunonanbHslii
uccienoBarenbckuii ToMckuii monmurexanaeckuii yausepeutet”, 2005 //
®OI'bOY BO PI'A3Y. — Pexum nocryna:
http://ebs.rgazu.ru/index.php?g=node/916
MensHukoBa M.A. Penelinas 3amura U aBTOMaTHKa 3JIEMEHTOB CUCTEM
AIIEKTPOCHAOKEHUS POMBIIIIIEHHBIX IPEAIPUITUN [ DIeKTpOHHBIN pecypc]

3 /M.A. MenbaukoBa — Tomck.: 'OV BIIO "HarmonansHbIi
uccienoBarenbckuit ToMckuii monurexuuueckuit yausepeuret', 2008 //
OI'BOY BO PI'A3Y. — Pexxum noctyna:
http://ebs.rgazu.ru/index.php?q=node/861

I[OHOJ'IHI/ITeIIBHaH

1 Jlenmnckas T.b., Haymo U.B. DnekTpocHabxeHre CenbCKOro X03siHcTBa.-
M.: KonocC , 2015.

DnekTpocHabxeHue: MeToauueckue yKa3aHusi o U3y4eHUI0 JUCIUILITNHBI

2 |u 3amaHue s KypcoBoro npoekra / Poc.roc. arpap. 3aou. yu-1; Coct. B.M.
Pactopryes. M., 2016.
boob1oB, A.A. AnantuBHO€E 1 poOaCTHOE yNpaBiIeHHE ¢ KOMIICHCALIUEH

3 HEeoTpeIeNIeHHOCTEH: y4el. mocobue [Dmekrponnslii pecypc] / A.A. bo61oB,
A.A. TIepxun — CI16.: HUY UT'MO, 2013 // ®I'BOY BO PT'A3Y. — Pexum
noctyna: ebs.rgazu.ru/?q=node/3460
[Mummapes, B. FO. Teopust aBTOMaTH4ecKOro ynpaBieHus : Y4eOHUK TS

4 | cryn. yupexaenuii Boicil. mpod. oopasosanus / B. FO. [llummapes. — M. :
«Axagemus», 2012.

5 ®ponos, KO.M. OcHOBBI 211eKTpOCHAOKEHHS: yuel. mocooue st By30B /

10.M. ®posnos, B.I1. Illensikun. — CIIO.: Jlansb, 2012. — 480c.




Bopoaun, U. ®. ABromaTH3aius TEXHOJIOTUYECKUX MporeccoB / . O.
bopoaun, 0. A. Cynnuk. — M. : KonocC, 2005. 2. Paguenko, I'. E.
ABTOMAaTH3aIUs CEIbCKOXO03SIICTBEHHON TeXHUKH : yue0. mocobue / I'. E.
Pamuenko. — Munck : YII «Texnonpunty, 2005.

[laBpoB, A. B. OCcHOBBI TeOpHH yIpaBiieHus : yuebd. mocodue / A. B.
7 |IIaBpos, O. A. Jluna, A. A. [llaBpos; Poc. I'oc. arp. 3ao4. yH-T. — M. ,
2005.

[[Tanapos, b. B. Texaudeckue cpeicTBa aBTOMAaTH3AINH © YICOHUK JIJIsI
8 |cryn. Beicul. yue0. 3aBenenuii / b. B. Illanapos, A. /1. Uynakos. — 2-e u3n.,
crep. - M. : Akagemus, 2010.

[TpaBuiia ycTpoiicTBa JIEKTPOYCTaHOBOK/ o o6, pen. B.B. Jlpo3a. — M.:
AnpBuc, 2014.

*B cayuae ucnonb306anus NeYamHulx U30aHUU YKA3bl8Aemcs TUumepamypd, Komopas umeemcs 8
Haauyuu 8 oubauomexe akademuu 8 neuamHom euoe u3 paciema ne meree 0,25 3K3eMnAAPA KANCO020 U3
U30aHULl Ha 00H020 00YUAIWEe20Ca U3 YUCLA IUY 0OHOBDEMEHHO 0CBAUBAIOUWUX OAHHYIO OUCUUNTUHY.

DJeKTpoHHbBIE YUeOHbIC N3AaHUS B AIEKTPOHHO-O0MOanoTeyHbIX cuctemax (OBC)**:

Ne ABTOp, Ha3BaHUE, MECTO M3JaHMsI, TOJ U3TaHHS
P, ’ » TORIBA ’ Ccpuika Ha yuebHOe m3nanue B ObC
n/m KOJIMYECTBO CTPAHUI]
OcHoBHas
JlonoHUTEIbHAS

** yraswvisaiomess IBC, ¢ komopbimu 3aKI04eHbl OUOIUOMEKOU YHUBEpCUmema 002080pa

6.3 IlepeyeHb 31eKTPOHHBIX 00pPa30BaTeJILHBIX PeCypcoB *

Ne DJIeKTPOHHbBII 00pa3oBaTe/IbHbII pecypc Hoctyn B 0P (cerb UHTEpHET,
n/n JIOKAJIbHAA CeTh,
ABTOPU30BAHHBIH/CBOOOAHBIN A0CTYII
epbakoB, E.®. DOnekrpocHabxkeHHe  00BEKTOB | Pexxum Joctyna:

crpoutenbetBa / E.®. Hlepbakos, JI.C. Anekcanmpos, | http://ebs.rgazu.ru/?q=node/898.
AJL [y6oB. — YnpsHOBCK: YnbsHOBCKMA ['TY, 2011. —
404 c. // ®I'EOY BO PI'A3Y.

BobuoB, A.A. AnanTuBHOEe U pobacTHOE yIpaBieHue ¢ | Pexxum Jocryna:
2 KOMITEHCAIIMEH HeompeeleHHocTel: yueb. mocobue | ebs.rgazu.ru/?q=node/3460

[DnexTponnsiii pecype] / A.A. Bobuos, A.A. TIbipkuH—
CII6.: HUY UT'MO, 2013 // ®I'EOY BO PI'A3Y.
I'epacenkoB, A. A. ABTOMarTHKa: OCHOBHbIe MOHATHS, | Pexum mocrtyma: ebs.rgazu.ru/?q=node/117
TEPMHUHOJIOTHSI W YCIOBHBIE O00O3HaueHHs : yueO.
3 mocobue [DnexTponHsIA pecype] / A. A. ['epacenkos, A.
A. Iaepos, O. A. Jluma. — M.: PTA3Y, 2008. //
®I'bOY BO PI'A3Y.

MHUKpPOIIPOLIECCOPHBIE ~ CHUCTEMBI:  IEKTPOH.  y4eb. | 1 anekTpo. ont. auck (CD — ROM).
4 nocobue [3nexTpoH. pecypc] / O.B. Hemomusimuii u p.
— Kpacnospck: UIIK COVY, 2009. —

Xapazos, B.I'. UarerpuposanHslie cucremsl ynpasienus | CD-ROM
5 | TeXHOJIOTHYECKUMHU IpolieccamM : y4uel. nocobdue / B.I'.
Xapa3zoB — CII6.: IIpodeccus, 2009.

omobpamuv umerowguecss I0Pul 01 coetl ducyuniuHbl, pazoopamsvcst ¢ BONPOCOM OOCMyna,

6.4 CoBpemeHHble mnpodeccHOHANBbHBIE 0a3bl JAaHHbIX, HMH(OPMAIUOHHBbIE
CIPABOYHbIE CHCTEMBbI M JTHIEH3MOHHOE POrPaMMHOe o0ecredeHne



CoBpemMeHHbIe IpodecCHOHATIBLHBIE 0a3bl TAHHBIX, HHPOPMALMOHHbIE CIIPABOYHbIE
CHCTeMbl, UHU(POBBIE  IJIEKTPOHHBIE  OHOJMOTEKHM M  Jpyrue  JJIeKTPOHHbIE
o0pa3oBaTebHbIE PeCypChI

1. JoroBop o moakiatoueHMHM K HarmoHanbHONW 3JEKTPOHHOM OMONMOTEKE U
NpPEJOCTaBIICHUH  JIOCTyma K  oObekraM HamnmoHalbHOW  ANEKTPOHHOW  OMONIHOTEKH
Nel01/HBB/0502-1 ot 26.02.2020 5 neT ¢ mpoJIOHTaIe

2. Cornamenne o OecruiaTHOM TecToBoM Joctyne K Polpred.com. O630p CMU
27.04.2016 6eccpouno

3. Cornamenne o OecrulaTHOM TecToBoM JocTyne K Polpred.com. O630p CMU
02.03.2020 6eccpouno

4. Uudopmannonno-crpaBouynas cuctema «[apant» — URL: https://www.garant.ru/
WNudopmannonHo-cripaBounas cucrema Jlunensuonnsid goroBop Ne 261709/0OI1-2 ot
25.06.2021

5. «KoncynabranT [Imrocy. — URL: http://www.consultant.ru/ ceo6oanblit qoctyr

6. Dnexkrponno-6ubaMoTeuHass cucrema AgriLib http://ebs.rgazu.ru/ (cBumerenbecTBO O
rocyJIapCTBeHHOM peructparuu 6a3nl nanHbix Noe2014620472 ot 21.03.2014).

Joctyn K 3J1eKTPOHHOM’ HH(GOPMALIMOHHO-00pa30BaTeIbHOI cpene,
HH(POPMALMOHHO-TeJIEKOMMYHUKAIIMOHHOM ceTn «AHTepHeT»

1. Cucrema aucranionsoro ooydenuss Moodle www.portfolio.rgazu.ru (cBo6omHo
pacIpocTpaHsieMoe)

2. [lpaBo wucnonb3oBanuss uporpamm aiasi DBM  Mirapolis HCM B cocrase
(bYHKLIHMOHATIBHBIX OJOKOB U MoayJei: BupryansHast komHata. CrangaprHas auuensus 1o 1000
noJas3oBareneid Ha 1 mecsn (JIlnnensnonnsiii qoroBop Ne 77/03/22 — K ot 25 ampens 2022)

3. MHHOBalMOHHAsi CUCTEMa TECTHPOBAHUS — INPOrpaMMHOE obOeclieyeHue Ha
wiatdopme 1C (Horosop Ne K/06/03 ot 13.06.2017)

4. OOGpazoBaTenbHBIE MHTEPHET — MOPTad POCCHIICKOrO rocynapcTBEHHOTO arpapHoro
3a04YHOT0 YHUBEpPCUTETA (CBUIETEIBCTBO O PETHUCTPAIMU CPEACTBA MACCOBBIX MH(pOpMaLUU I
Ne ®C77-51402 ot 19.10.2012).

JInueH3noHHoe U CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe odecrieyeHue

1. OpenOffice —  cBoOGomHBIHI  TakeT  OQPHCHBIX  MPHIOKEHUH  (CBOOOIHO
pacrpocTpaHseMoe)

2. linuxmint.com https://linuxmint.com/ (cBo601HO pacpocTpaHsieMoe)

3. DnexTpoHHO-OnOMMoTeuHas cuctema Agrilib http://ebs.rgazu.ru/ (cBuaerenpcTBo 0
rocyJIapCTBEHHOM peructpanuu 6a3sl qanHbIX Ne2014620472 ot 21.03.2014)

4. OpunmanpHasa crpanuna ®I'bOY BO «Poccuiickuil rocyJapCcTBEHHBIN arpapHbIi
3a0uHbIil yHUBepcuTeT» https://vk.com/rgazuru (cBo6o1HO pacmipocTpaHseMoe)

5. Ilopran  denepanbHOr0  rocyAapCTBEHHOro  OIOJKETHOrO  00pa30BaTeIbHOrO
yUpeXAeHus: BeIcuiero oOpa3oBaHus «Poccuiickuii ToCyJapCTBEHHBIM arpapHbIi 3a04HBIH
YHUBEPCUTET (cB0OOTHO pacrmpocTpaHseMoe)
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

6. AaTuBHpycHOe mporpammHoe obecriedenne Dr. WEB Desktop Security Suite
(Cy6nuuensuonnsiii joropop Nel3740 Ha mepenady HEMCKIIOYMTENbHBIX MPAaB Ha MPOrpaMMbI
st OBM ot 01.07.2021).

6.5 IlepeueHnb yueOHbIX ayTUTOPHIL, 000PYT0BAHUS U TEXHUYECKUX CPEICTB
o0yueHust


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

HaumenoBaHnue

IIpennasnauenue Ilepeuensn
Kopmyca,
NoOMelleHUs Ne moMelmemHus o0opynoBaHus (B T.4. BUPTYAJIbHbIe AHAJIOTH) U
= %
(ayauropum) (aymuropun) TeXHHYECKHUX CPeICTB 00y4YeHHs
Jis 3ansTHit 501 [Tpoektop SANYO PLC-XW250, DkpaH HacTeHHbI
JIEKIIMOHHOTO THIIA SimSCREEN
401 IMpoexkrop SANYO PLC-XW250, DkpaH HacTCHHBIN
pynounbiii SIMSCREEN
Jns 3amsaTri 410 JlaGopaTopHblii  cTeHm — «M3yyeHWe W UCHBITAHUS
CEMHUHAPCKOr'o TUlia SJICKTPOMArHUTHBIX peie TOKa, HalpsKECHUs,
(cemuHapBI, MIPOMEKYTOUHBIX U YKa3aTEIbHBIX PEeie)
MIPaKTUYECKUE JlaGoparopHbiii  cTeHI — «M3yuyeHWe W HUCHBITAHHS
3aHATUA, KOMOMHHUPOBAaHHBIX TOKOBBIX pene Tuma PT-80 m pene
MPaKTUKYMBI, BpeMeHH Tuna OB-200»
nabopaTopHbIe JlaGopaTopHBIi cTeHT «MaKkcuMasbHbIE TOKOBBIE 3ALIUTHI 1
paboTsL, TOKOBBIE OTCEUKH Ha IIEPEMEHHOM OIEPAaTUBHOM TOKE»
KOJUIOKBHYMbI), JlaGopaTopHBIii  CTEHJT «ABTOMATHYECKOE BKIIOUYECHUE
TPYMIIOBBIX
o PE3CPBHOIO IMMUTAHUS»
KOHCYJbTalHH, .
o JlaGoparopHblli  CTEHJ «ABTOMATUYECKOE IIOBTOPHOE
MHIWBULYaJIbHON .
BKJIIFOUCHHUEC JIMHUU DJICKTPOIICpEaadmn»
paboThI, MPOBEICHUS
TEKYILETO KOHTPOJIS .
Y POz [TepcoHanbHbIil KOMIbBIOTEp Ha Oaze mporeccopa Intel
Y IPOMEXKYTOIHON 508 X
aTTeCTaluu Core 15
IMpoexTop SANYO PLC-XW250
DkpaH nepeHocHoit Ha TpeHore Da-Lite Picture King
127x
Cronuk nepeABMmKHON MPOeKIMOHHbIH Projecta PT-1
[Ipoexrop NEC V260X
514 OkpaH Ha croiike pynonHsii CONSUL DRAPER
[Tpoexrop SANYO PLC-XW250
501 DkpaH HacTeHHbII pynoHHbIit SIMSCREEN
Hnst 320 IMepcoHanbHbIl KOMIBIOTEP Ha 0a3ze mporeccopa Intel
CaMOCTOSTEIBHOI Pentium G620
padoTHI
217 [lepcoHabHBII KOMITBIOTED
Ha 6a3e mporieccopa Intel Core 2 Duo
412 IMepcoHanbHbI KOMIBIOTEP Ha 0a3ze mporeccopa Intel
Core i5
413 IMepconanbhbiii KOMIbIOTepHa 6Gase mporeccopa Intel
Core 2 Duo
508 IMepconanbHbIl KOMIBIOTEP Ha 0asze mporeccopa Intel

Core i5

*Vraszvieaemes 0bopyoosanue u mexnHuueckue cpeocmea obyueHus 6 yueOHou ayoumopuu 0Js

npoGeoeHus: 3aHAMUIL.

Texnuuecxue cpedcmea o6yuenuss (TCO) — COBOKYNHOCMb MEXHUUECKUX

YCMPOCME ¢ OUOaKMUYecKUM obecnedenuem, NPUMeHAeMbIX 8 yieOHO-80CHUMamenbHOM npoyecce 04
npedvsieieHus u 0opabomku ungopmayuu ¢ yeavio e2o0 onmumusayuu. Taxum obpazom, TCO
00beQuUHAIOM 084 NOHAMUSA. MEXHUYeCKue ycmpoucmea (annapamypa) u oudaxmuuecKue cpeocmea
oOyuenus (Hocumenu uUHDOpMAYUL), KOMOpbie C HOMOWDIO SMUX YCMPOUCME B0CHPOU3BOOAMCAL.




DEJIEPAJTIBHOE I'OCY TAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE VUPEXXJIEHME BBICIIEI'O OBPASOBAHMA
MHMHUCTEPCTBA CEJIbCKOI'O XO3A4MCTBA POCCKHNU ®EJEPAIIN

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

(YuuBepcurer Bepnaackoro)

Kadenpa [{udgpoBbix cucTeM 1 HHKEHEPHBIX TEXHOJIOTHUN

@oH/ O1IEHOYHBIX CPEJCTB /sl IPOBeIeHUsI TEKYIIero KOHTPOJIS U MPOMEeKYTOYHOM
aTTecTalMu 00y4aroIMXCs MO IUCHUIIUHE

«Anmnaparypa ynpapJieHUs ¥ 321U ThD)

Hanpasnenue noaroroBku 35.04.06 ArpounxeHnepus

HamnpasnennocTs (npoduib) mporpaMmsl:
Texnonoruu npuMmeHenus: BITJTA B aeKTposHEpreTUKe

KBanudukauus: maructp

dopma oOydeHuUs: OdYHAas

banammxa, 2026



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

KOMIIEeTeHIIUH cpeacTBa
[K-1 Iloporossrii YMeeT: OCyIIECTBIATH BBHIOOp MallMH M 00OpyZOBaHWS Uil dieKkTpudukanuu u | [Ipaktuueckoe 3ajaHue, HTOTOBOE
(YAOBJIETBOPHUTEJIBHO) ABTOMATH3aLIMH C/X IIPOU3BOJCTBA TECTUPOBaHUE
IIpoaBMHYTHIH YBepeHHO yMeeT: OCYIIECTBISATh BBIOOp MAallMH H  OOOpYAOBaHUS  JUIs
(xopouo) SNEKTPU(PHUKALINY ¥ aBTOMATH3AIMHU C/X IPONU3BOJICTBA
Boicokmii CdopmupoBaBieecs cucTeMaTH4eckKoe yMeHUe: OCYIICCTBIATE BHIOOP MaIlliH U
(0TJINYHO) 000pyROBaHUSL IS SNEKTPUPHUKALNHI M aBTOMATU3ALMHU C/X ITPOU3BOICTBA
[K-2 Ioporoserii YmMmeer: obecrieunTd 3(PHEKTHBHYIO IKCILTyaTaIlMIO CIOXHBIX TEXHHMYECKHX cucTeM | IIpakTndeckoe 3aaHuE, HTOTOBOE
(YAOBJICTBOPHTEJIbHO) IEKTPUPUKAINY 1 aBTOMATH3AINH C/X IPONU3BOJCTBA TECTUPOBAaHUE
IpoaBunyTHII YBepenno ymeer: oOecreunTh 3(P(EKTHBHYIO  OKCIUTyaTaldio  CIIOXKHBIX
(xopouo) TEXHHUYECKHUX CHCTEM DJIEKTPH(MKAIIMU M aBTOMATH3AIMH C/X POU3BOACTBA
BhicoKui CdopmupoBaBieecs cucTeMaTuieckoe ymeHue: ooecreunts 3 pekTuBHyO
(oTmuno) 9KCIUTYaTAIHIO CJIOKHBIX TEXHUUECKUX CHCTEM 3JIEKTPU(PHUKALNH U aBTOMAaTH3aINN

c/x ITIPOMU3BOACTBA

2. Onucanme mMKaJj OICHUBAHUA

2.1 Hlkana oyenueanus Ha Imane mexKyuie20 KOHmpoJis

®dopma TEKyILIEro KOHTPOJLSL

OT1cyTcTBHE YCBOCHUS (HIDKE

noporosoro)”

[ToporoBerii (y10BIETBOPUTEIHHO)

IIpoaBuHYTHIH (X0OpOII0)

Bericokuit (0TIHYHO)

BrlinosnneHne KOHTPOJIBHOM
paboTHI

HC BBIIIOJIHEHA WJIM BCC 3alaHUs PCUICHBI

HEpaBWIbHO

Pemeno 6onee 50% 3amganus, HO MeHee
70% €CThb OIIMOKH

Pemeno 6oiee 70% 3amanus, HO

BCE 3aJ[aHUsI pelIeHbl Oe3
OIIMOOK

* CTYJICHTBI, IMOKa3aBIINE YPOBCHb YCBOCHHA HMKE IMTOPOIroOBOT0, HE JOIYCKAKOTCA K HpOMe)ICYTO‘IHOﬁ aTTCCTAallMH 110 JUCIIHUITIIINHEC.

2.2 lllkana oyenusanusn Ha Imane NPOMelCYymouHol ammecmayuu (3auem u IK3ameH 6 sude UnMo206020 mecma, Kypcosas paboma)

DopMa NPOMeKYTOYHOM
arrecTaluu

OTcyTcTBHE YCBOCHUS (HUAKe

N0POroBOro)

Iloporoselii (y10BJ1€TBOPUTEIbLHO)

IIpoaBuHyTHI (XOpO1110)

Bbicokmii (0TJIMYHO)

BrimosiHeHHE UTOTOBBIX
TecToB (He MeHee 15

Memnee 51%

51-79%

80-90%

91% u Oostee
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BOIIPOCOB Ha BapHaHT)

BrinonHenue KypcoBoit
paboThl

HE ITOKa3al yMeHHe COOUpaTh U
CHCTEMaTH3UPOBaTh MHPOPMALIHIO U3
TEOPETHYECKUX UCTOYHUKOB,
aHaJIM3MPOBATh NIPAKTUYECKUI MaTepuall, He
OBJIaJIeJ1 METOANKOH MCCIIEA0BaHNs, HE
MPOSIBUIJI TBOPYECKHUH MOJX0/ 1
CaMOCTOSATENIHLHOCTh B aHAJIHN3E,
0000IIIEHUAX U BBIBOIAX, HE
apryMEHTHPOBAJ NPEIIOKEHHS, He
coOroa Bce TpeOOBaHUS K 0(hOPMIICHUIO
KypCOBOM pabOTHI U CPOKOB €€ UCIIONHECHUS.

MoKa3all yMeHHe COOMpaTh
nH(pOpMALUIO U3 TEOPETHIECKUX
WCTOYHHKOB, aHAIN3UPOBATh
MpaKTHYECKUI MaTepua JIIs
WUTIOCTPAIMH TEOPETHYECKUX
TMIOJIOKEHHUH, HEIOCTATOYHO OBIIAJIEI
METOJIUKOHN HCCIIeIOBaHMS, HE TIPOSBUIT
TBOPYECKUH NIOJIXO] U
CaMOCTOATENBHOCTh B aHAJIH3E,
000011IEHNAX 1 BBIBOJAX, HE
apryMEHTHPOBAJI IPEIOKCHUS, HE
coOro1at Bce TpeOOBaHUS K
0oOpMIICHHIO KypCOBOH pabOTHI 1
CPOKOB €€ HCIOJIHEHHSI.

oKa3asl yMeHue coOupaTh u
CHCTEeMaTH3UPOBATh
nHdopmanuio u3
TEOPETHYECKUX UCTOYHHUKOB,
aHaJIM3MPOBATh U TPAMOTHO
UCIIOJNIb30BaTh NPAKTHYECKUI
Marepuan s WIICTpauui
TEOPETUUECKUX T0JI0KECHUM,
MPOSIBUJI TBOPYECKHUH MOJXO0/ U
CaMOCTOSTEIILHOCTh B aHAJIH3E,
HEIOCTATOYHO apTYMEHTHPOBAI
BBIBOJIBI M MIPE/ITIOKEHHUS, HE
coOIro1ant Bce TpeOOBaHUS K
0(pOpPMIICHHIO KyPCOBOMH pabOTHI
U CPOKOB €€ UCTIOTHEHHSI.

MOKa3aJl yMeHUe coOnpaTh u
CHCTEMAaTH3UPOBAaTh
uHpopManuio u3
TEOPETHYECKUX UCTOYHUKOB,
aQHAIM3UPOBATh M TPAMOTHO
UCIIOJIb30BaTh NPaKTHYECKUI
MaTepuai Uil WIIFCTpauui
TEOPETHUUECKUX TOJI0KEHUH,
TIPOSIBIJI TBOPYECKHHI ITOIXO0N
U CaMOCTOSITEIILHOCTD B
aHaym3e, 0000IIEHUAX U
BBIBOJIAX, apPTYMEHTUPOBAI
NPEIUTOKEHHS, COOF0Iall BCE
TpeboBaHus K opopMIIeHHIO
KypCOBOH pabOThI M CPOKOB €€
HUCIIOJTHCHUA.
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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
KOMIIETeHIHIi B Mpolecce 0CBOCHHsI 00pPa30BaTe/IbHOI MPOrpaMMBbl.

3.1. /labopamopmuwie pabomeoi.

1. «/3yuyeHne W HCOBITAaHMS DJIEKTPOMATHUTHBIX pEJ€ TOKA, HANpPSDKEHUs,
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. «M3ydyeHnue u uccienoBaHue padOThI MOJYIPOBOJHUKOBOM MaKCHMaJIbHOM TOKOBOIMA
3amuTel Tuna T3BP u nomynpoBonHukoBoro ycrpoiictsa AIIB-211»

6. «ABTOMaTHYECKOE ITOBTOPHOE BKJIIOUEHHE JIMHUH 3JIEKTpOoIIepeIauny

3.2. Tecmogvie 3a0anusn no memam:

1.OcHOBHBIMU cXxeMaMHU coelnHeHul TpaHchopmaropoB Toka (TT) u pene sBisitoTCs: a)
cxema IOJIHOM 3Be3/1bl; 0) cXxeMa HeIloJIHOM 3Be3/1bl; B) CXeMa BKIIIOUEHHsI OIHOTO pelie Ha
Pa3HOCTh TOKOB JIBYX (a3.

2.Tok cpabGaTbIBaHUs pelie TOKA IMpU TOKe cpabaTeiBaHuy 3amuThl 1¢.3. = 1004,
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 peNeHHON 3amuTe: a) OTKJIIOYEHUE DIIEMEHTOB
AIIEKTPUUYECKON CeTH;0) BKIIOYEHHE DJIEMEHTOB 3JIEKTPUYECKOM 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) Bo3pacTaHUe HANPSHKEHUS;
0) BO3pacTaHue TOKA;B) BO3pacCTaHUE YaCTOTHI TOKA.

6.AIIB 10yKHO MPOUCXOAUTH: a) IPU OTKIFOUEHNUH BBIKJIHOYATENS PEICHHON 3alIUTOM;
0) pu ONEepaTUBHOM OTKJIFOUEHUH BBIKIIFOUATEIS.

3.3. K3amenayuonHvie 6ONPOCHL.

1. CtpykTypa u KiaaccuuKaIus yCTPOHUCTB PEICHHON 3aIlUTHI.

2. OcoOEHHOCTH BBITIOTHEHUS 3aIIUT Ha JIEKTPUIECKUX CTAHIIMIX U TOJCTAHIIUSIX
OCHOBHOTO 00OpPYIOBaHUSI.

3. TpeOoBanusl, yauThIBaEMbI€ TIPU MTPOSKTUPOBAHUH 3AIIUT.

4. OCOOCHHOCTH BBITTOJHEHHS 3aIIUT Ha YJEKTPUIECKUX CTAHIUSAX U TIOJCTAHITHIX
OCHOBHOTO 000pY/IOBaHUS.

5. McxoniHbIE TaHHBIE ISl IPOEKTUPOBAHHS.
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6. OCOOEHHOCTH BBIIIOJHEHHUS 3aIUT HA AIEKTPUUECKUX CTAHLUAX U MOACTAHIUAX
OCHOBHOT'O 000PYAOBaHMUS.

7. ConeprkaHue OCHOBHBIX TANIOB IPOEKTUPOBAHMSL.

8. [IpoekTupoBaHue peneiHoN 3auThl, ABTOMATUKHU U TEJIEMEXaHUKH KaK KOMIUIEKCHOM
CHCTEMBI YIIPaBIICHUS 3JEKTPOIHEPreTUYECKUMU 00bEKTaMHU.

9. Kakue MeToiMKu npoekTupoBaHus B P3uA.

10. Cucrema aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBaHUs B P3uA.

11. Metozs! obGecriedeHunst TpeOyeMbIX MoKa3aTeeil TEXHUYECKOTO COBEPIICHCTBA U
Ha/IeKHOCTH (DYHKLIMOHUPOBAHUS PEICHHOM 3alUThl U aBTOMATHKH.

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

13. TlpononpHas nuddepeHIanibHas TOKOBas 3aIUTa OT MEX Ty (a3HBIX TOBPEKICHHUN B
0o0MOTKe cTaropa.

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. MakcumasnbHast TOKOBasi 3aIllUTa ¢ KOMOMHUPOBAHHBIM ITyCKOM IO HANpPsHKEHUIO
TeHEePaTOpPOB, padOTAOIIUX HA COOPHBIE IIIMHBI.

19. MakcumasnbHasi TOKOBasi 3aIllUTa OT 3aMbIKaHUH Ha 3eMITIO.

20. MakcumaibHas TOKOBas 3aIuTa oOpaTHOM MOCJIE10BAaTEIbHOCTH C IPUCTABKOU IS
JeMCTBUS IIPU CUMMETPUYHBIX K.3. TEHEPAaTOPOB, pabOTarOIUX 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. PacyeT ycTaBOK 3aIlUThI IIPU MapaJUIeIbHBIX TUHUAX.

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 MOBpexIeHUH. OO1I1e 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. Pacuer ycTaBok cpaOaThIBaHMUSL.

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 nu¢depeHmanbHas HalpaBleHHas 3alluTa MapajuleIbHbIX JTUHUH.

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

43. TIpononbHble TudpepeHIaIbHbIe TOKOBBIE 3alIUThI 0J0Ka reHepaTop-
Tpanchopmartop.

44. TnddepennmanbHo-pa3Has BBICOKOYACTOTHAS 3allUTa.

45. PacueTr myCKOBBIX OPTraHOB IIPYU CUMMETPUYHBIX MOBPEKICHUSX.
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45. OcHOBHBIE 3aITUTHI 0JI0Ka HE TPeOYyIOINe CIENUaIbHOTO pacueTa yCTaBoK.

46. luddepenimanpHo-pazHas BHICOKOYACTOTHAS 3aIIHTA.

47. PacueT myCKOBBIX OPTaHOB ITPU HECUMMETPUYHBIX TTOBPEIKICHHUSIX.

48. Pe3epBHBIC 3alTUTHI OJIOKA.

49. OCHOBHBIE YCIOBHUS BBITIOJIHEHUS 3aIUT.

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

51. OcoOEHHOCTH BBITIOJIHEHUS 3alTUT HA AIEKTPUICCKUX CTAHIUSAX U TIOJICTAHITHSIX
OCHOBHOTO 00OpPYIOBaHUSI.

52. Pe3zepBHbIe 3aIUTHI OJI0KA.

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

3.4. [IpakTuyecKkue 3aHATHS.

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

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 evinonnenus pabomoi:

1. 3anmcaTh OCHOBHBIE TEXHHUYECKHE (ITACHIOPTHHIC) TAHHBIE HCIIOJIB3YEMBIX B paboTe
pesne, IpuOOPOB U anmnaparypsl yrpaBieHHs.

2. V3yunTh NOpUHIMN JAEUCTBUS M KOHCTPYKLMIO IPEACTAaBICHHBIX Ha CTEHIE pelle.
BbIICHUTP NpUHIMNUANBHBIE OTJIMYMS pelie TOKA M HANpsIKEHUs, CIOCOOBI PEryJIMpOBAaHUs
YCTaBOK.

3. O3HaKOMHUTBCS CO CXEMAaMU BHYTPEHHUX COECJMHEHUI U HAaYePTUTh HX.

4. 3MepuTh TOKM U HalpsbKEHUs cpabaThIBaHMS M BO3BpaTa pelie Ha Pa3sHbIX YCTaBKax
no mkaine. OnpenenuTs K03 GUIMEHTH BO3BPATa U MOTPELIHOCTb CpadaThIBAaHUS pelie.

5. Cnenatp BBIBOJBI IO paboTe.

Memoouueckue ykazanus no 6bInoHEeHUI0 padomol:

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

2. O3HaKOMbBTECh C YCTPOMCTBOM 3JIEKTPOMAarHUTHBIX pese nepeMeHHoro toka PT-40,
pene Hanpspkenust PH-50, mpomexyrounsix pene PI1-25 u ykazarenbHbix pene PY-21, uzyunte
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 cpabaTbiBaHMsS M BO3BpaTa peje Ha Pa3HbIX yCcTaBKax Mo mkane. [[ns storo
IUTABHO YBEJIMYMBAaWTE TOK B OOMOTKE pejie O MOMEHTA BKJIIOYEHHS] CUTHAJIbHOW JIaMIbl (TOK
cpabaTbIBaHUA pejie), a 3aTeM yYMEHBIIalTe TOK J0 MOMEHTA BBHIKIIIOUCHHS CUTHAIBHOM JIaMIIbl
(TOK BO3Bparta pene).

4. B Tabmuuy 2.1.1 3anummre pe3yibTaThl TpPeX H3MEPEHHH A MaKCUMaJIbHOM,
MUHUMAaJIBHON U MIPOMEXYTOUYHOH ycTaBok. OmpenenuTe cpeHee 3HaueHne ToKa cpabaThIiBaHUS
Y BO3BparTa.

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

6. Cobepure cxemy Ui UCTIBITAHWA MHHHAMAIIBHOTO 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 (HampspKeHUEe BO3BpaTa pelie), a 3aTeM CHIDKaWTe 10 BKIIIOYEHHS CUTHAIBHOW JIaMITBI
(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 UCTIBITAHUHN poMexXyTouHoro peie tumna PI1-25.

9. Onpenenute HampspKEHHE W TOK CpadaTbIBaHMS TPOMEXKYTOYHOI'O pelie  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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