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Pabouas mporpamma paspadotana B coorserctBuu ¢ ®I'OC BO no Hanpasienuto moarorokun35.03.06 —
ArpounxeHepus

Pabowas mporpaMma OUCHMIUIMHBI paszpaboTaHa Odoyenmom kadeapelINeKTpOoOOOPYIOBaHUS U
3JIEKTPOTEXHUYECKUX CUCTEM K.T.H. ba3buieBbim b.1.



1. Ilnanupyemble pe3yJibTaThl 00yUeHHs MO TUCHUILINHE, COOTHECEHHbIE €
ycraHoBJeHHbIMUA B OIIOII BO ungukaTopamMu J0CTHKEHUS] KOMIIETEHIIH I

1.1 Ilepeyens KoMNeTeHIMIi, POPMHUPYEMBIX Y4eOHOH IMCIHHUIIIMHOMI

I/IHIIHKaTopr JAOCTHKCHHUHA KOMIICTCHIINH

Koa v HaumMeHoBaHue KOMIIETEHIIUN
Il1aHupyemMble pe3yJibTaThl 00yYeHHUst

IIpodeccnonajibHasi KOMIETEHIUSA

3uaTh (3): METOMKH ONpeAETICHHs TapaMeTPOB
TEXHUYECKOI0 COCTOSIHUS 000pYAOBaHUS HOACTAHIIUN
IEKTPUYECKUX CETEH U €ro OLICHKH, IpaBuiIa
TEXHUYECKOM IKCIUTyaTallUU 3JEKTPUUECKUX CTaHIIMMH;
Ymertb (Y):npUMeHATh CTIpaBOYHbIE MaTEpHAIIBI 10
TEXHUYECKOMY OOCITYy’KUBAaHHIO U PEMOHTY
000pyIOBaHUS TMOACTAHITUN SIEKTPUIECKIX CETEH.

[NK-4.CniocobeH obecrneuuBaTh [IpuHUMATH TEXHUUECKHUE PEIICHIS 10 COCTABY
COTIPOBOXKIEHUE, TEXHUYECKOE MPOBOJMMBIX paboT B 4acTH 000PYAOBAHUS
o0CITy)KMBaHHE U PEMOHT yCcTporcTB P3A MOACTAHIINM 3JIEKTPUUECKUX CETEU

Baapets (B):MeTomamu npoBeeHIE BRIOOPOYHBIX
KOHTPOJIbHBIX 1 BHCOYCPECIAHBIX OCMOTPOB
000pyIOBaHUS MTOACTAHINN ANEKTPUIECKUX CETEH,
OIIEHKH KauecTBa paboT 1Mo 00CITyKHUBAHUIO
000pyIOBaHUS MMOACTAHIUMN AIEKTPUICCKUX CETEH,
HaBbIKaMHU TEXHUYECKOM IKCIUTyaTalluu
SJIEKTPUYECKUX CTAHLUN U CeTeil

2. ey 1 3a12a4M OCBOCHHS Y4eOHOM TUCHUIIMHBI, MECTO IMCUMILIUHBI B CTPYKTYype
OI1OoIT BO

Jucnuniuna «PeneliHas 3amuTa 1 aBTOMAaTUKa CUCTEM 3JIEKTPOCHA0XKEHUS» OTHOCUTCS K
00s3aTeNbHOM YacTH OCHOBHOM Npo¢ecCHOHANbHON 00pa30BaTeIbHOM MPOrpaMMBbl BBICIIETO
oOpaszoBanus 35.03.06 Arpounxenepust, npoduiab DNEKTPOTEXHOIOTHH, IEKTPOOOOpyI0BaHHE
U JICKTPOCHA0KEHUE B arpOIPOMBIIIUIEHHOM KOMIIJIEKCE.

Ilenvro w3ydeHUs IUCLUILUIMHBL SBIIAETCS (opMupoBaHME Yy OOydYarOUIMXCSl 3HAHMH O
NPUHIUIAX OpTaHM3alM ¥ TEXHWYECKOW peanu3aluyl pPeledHON 3aliuThl W aBTOMATHKH
JIIEKTPOIHEPTETHIECKUX CHCTeM; (pOpMHpOBaHKME 3HAHUH 00 OCHOBHBIX MPHHIMIAX BBITOTHEHUS
3aIIUT, KaK OTIEIBbHBIX JJIEMEHTOB, TAK M CHUCTEMBI B IIEJIOM, a TaK)Ke OCHOBHBIX ITOJIOKECHUH IO
pacyeTy CUCTEM pEIICUHON 3alUThI.

3adauamuyaeOHON TUCIIUTUIUHBI SBIISTFOTCSI:

- U3y4YEHHE TEOPETUYECKMX OCHOB PEJICHHOM 3alUThl U aBTOMATHKH, METOJOB pacdeTa
MapaMeTpoOB HACTPOMKH YCTPOMCTB PEIEHMHOM 3alIUThl M ABTOMATHKU 3JIEKTPOIHEPTETUICCKHUX
cucremnpenpustuii AITK;

- (¢opMupOBaHME YMEHHUS NPOEKTUPOBATH KOMIIOHEHTbl ~ CHUCTEM  3alIUThl U
ABTOMAaTHKHUAJIEKTPOIHEPreTudeckux cucteMHa npeanpusatusax AlIK;

- (opmupoBaHue yMeHHS pPabOTaThb HaJA MPOEKTAaMU CHCTEM pENeiHOM 3aluThl U
ABTOMATHKH 3JIeKTposHeprerudeckux cucremmnpennpusatus AlIK;

- (opMupOBaHHE HABBIKOB MHCIOJIb30BaHUS HMH(OPMAIIMOHHBIX ~TEXHOJOTWH  IpU
NPOEKTUPOBAHUU  CPEICTB  peNeiHOM  3allluThl M aBTOMATHKU  DJIEKTPOIHEPTETHIECKUX
cucremnpennpustuii AIIK.



3. O0bem yueOHOI TUCHUILIAHBI B 3a4eTHBIX ¢IMHHUIAX € YKA3aHHEM KOJNYecTBa
aKaJeMHYecKHX YaCOB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4aromuxcs ¢
npenojaasareseM (110 BUAaM y4eOHbIX 3aHATHII) U HA CAMOCTOSITEJILHYIO PadoTy

00yJammxcs
3.1 Oynas ¢popma 0O6ydeHus
Buj yue6HO# paboThI 7 cemecTp
OO61ast TpyA0€MKOCTh IUCHUIUIMHBI, 3a4€THBIX €IMHHUIL
4acoB 144
AyautopHasi (KOHTaKTHas1) padora, 4acoB 44,25
B T.4. 3aHATHUSA JICKIIMOHHOTO THIIA 22
3aHTHSI CEMUHAPCKOrO TUIIA 22
MTPOMEKYTOUHASATTCCTAIIHS 0,25
CamocrosiTesibHas paboTa 00y4arOIINXCs, 4YACOB 95,75
B T.4. KypcoBas paboTa -
KonrpoJn 4
Bun npomexxyTouHol arrectanuu 3a4ET

4. Coep:kanue IUCHUILIMHBI, CTPYKTYPHUPOBAaHHOE N0 TeMaM (pa3jejiaM) ¢ YKa3aHHeM
OTBE/ICHHOI0 HA HUX KOJMYeCTBA aKA/JeMHYeCKHUX YACOB U BUAOB YUeOHbIX 3aHATHIA
4.1 Ilepeuenv paszoenoeé OUCUUNIUHBL C YKA3AHUEM MPYOOEMKOCHU AYyOUHIOPHOU
(KOHMAaKmHoIl) u camocmoamenbHoll padbomsl, 6U008 KOHMPOJIell U NePeyHs KOMNEemeHUul

Ounast popma o0ydeHHS

TpynoeMKOCTb, 4aCOB

B TOM YHUCJIC

HaumenoBanue pa3aenon

ayqUTOPHOMI
U TEM YAUTOp

(KOHTaKTHOM)
paboThl

BCETO

CaMOCTOSITENb
HOM paboTHI

HanmenoBan
e
OILICHOYHOT' O
CpelncTBa

Kon
KOMIIETEHIIN
5

Pazgen 1. CBenenusi o
peseiiHoil  3amuTe W
aBTOMATHKeE
3J1eKTPOIHEPreTHYECKH
X CHCTEM

35 11

24

1.1. OcHOBHEIE CBEACHUSA
0 CHUCTEMAX peJIeHHON
3aIUTHl ¥
IIPOTUBOABAPUIHON
aBTOMAaTHKU

17 5

12

1.2. Tpanchopmaropst
TOKa U HaIpsHKEHUS,
HUCTOYHUKU
OIMepaTHUBHOIO TOKa,
KJIacCU(pUKAINS
ycrpoiicts P3

18 6

12

Ilp

Pazgen 2.

35
TokoBBIE3aAINTEI

11

24

2.1. MakcuMaibHBIE
TOKOBBIE3AIIUTHI

17 5

12

2.2. luddepennmanpHbie
u 18 6
JMCTaHIIMOHHbIE3AIUThI

12

Paznen 3. 3amuThl

. 35
BO31YIIHBIX JINHUHU U

11

24

Ilp

[1K-4




Ka0eJbHBIX Nepeaay

3.1 3ammuter KJI u BJI 0,4
kB

11 3 8

3.23amwmter KJT u BJI16-35
kB

12 4 8

3.33ammter BJI110 kB

12 4 8

Pa3nen 4. ABToMmatuka
CUCTEM
AJIEKTPOCHAOKEHUS

35 11 24

4.1. ABTOMaTH4ECKOE
BKJIFOUEHUS PE3EPBHOTO
HCTOYHHUKA ITUTAHUA

(ABP)

11 3 8

4.2. ABTOMaTHYECKOE
MTOBTOPHOE BKJIFOUCHHUE
(AIIB) JIDII

12 4 8

4.3. U3mepenus u
3aMUCh IEKTPUUECKUX
BEJIMYUH, COCTOSTHUS
KOMMYTaIlMOHHBIX
anmnapaToB B aBapUHHBIX
Y HEHOPMAJIbHBIX
peXKHUMaXx.

12 4 8

Kypcosas pabora

Hroro 3a cemectp

Hroro 3a kypc

IIpoMe:xxyTOUHast
arrecTanus

4 0,25 0,75

HUTOI'O no xucouijimHe

144 44,25 95,75

Ilpumepnutii nepeuens OYeHOUHBIX CPEOCHE 0713 MeKyujez0 KOHMPOJis YChesaemocmu

[IpencraBnenue
Ne HanmenoBanue
Kpatkas xapakTepucTHKa OIIEHOYHOTO CPEJCTBA | OIICHOYHOTO CPE/ICTBA
/Tl | OIIEHOYHOTO CPEJICTBA
B oHzIe
1. | Tecr Cucrema CTaHIAPTU3UPOBAHHBIX 3aJaHUM, doHI TeCTOBBIX
MO3BOJISIIOIIAs. AaBTOMATU3UPOBATh MPOLEAYPY 3aJIaHuI
WU3MEPEHHUS YPOBHS 3HAHUM U yMEHUH
o0ydJaromierocs.
2. | Kpyrnslii crom, OneHoYHbIE CPEACTBA, O3BOJISAIOIINE [lepeuens

JIHCKYCCHS BKJIFOYHMTH 00YYaIONIMXCs B IPOLIECC JICKYCCHOHHBIX TEM
00CyXICHUsI CIIOPHOTO BOIIPOCA, IPOOIIEMBI 1 JUTS TIPOBEJICHUS
OLICHUTh UX YMEHHUE apI'yMEHTHPOBATh KPYTJIOTo CToJIa,
COOCTBEHHYIO TOUKY 3PEHHSI. JICKYCCHH
3. | Pedepar [MpoxyKT caMoCTOsATENHHOM paboThI CTyIeHTa, | TeMbl pedepaToB

MIPEJICTABISIONINI cOO0H KpaTKoe M3JI0KEHNE B
MUCbMEHHOM BH/IE MTOJYYEHHBIX PE3YIbTaTOB
TEOPETUYECKOr0 aHaJIN3a ONpeleIeHHON
Hay9IHOH (Yy4eOHO-MCCIIeI0BATEIHCKOM) TEMEI,
TI/Ie aBTOP PAaCKPHIBAET CYTh UCCIEAYyEeMOM
po0JIeMbl, TPUBOJUT PA3THYHBIC TOUKU
3pEHHs, a TAKKe COOCTBEHHbIE B3IVIA/IbI HA HEe.




4. | Hoxmnan, coobmenue | [IpoaykT camocTosTenbHOM paboThl CTyAeHTa, | TeMbl T0KJIaJ0B
MIPEACTABIISIFOIIHN COO0H ITyOIuIHOe
BBICTYIUICHHUE I10 MPEJCTABICHUIO MOTyYEHHBIX
Pe3yIbTATOB PELICHUS OTpeeeHHON yueOHo-
MPAKTHYECKOH, yaeOHO-UCCIIeI0BATENBCKOM
WM HAYYHOU TEMBI

5 | 3amaua CpeacTBo OLCHKH YMEHHS IPUMEHSTh Komrutekt 3aga4 u
(mpakTHyeckoe HOJyYCHHBIC TEOPETHYCCKUE 3HAHUS B 3a1aHul
3a/iaHKe), 3aJJaHne MPaKTUIECKON CUTYAIIHH.

10 JTabopaTOpHOU 3amaga (3amaHue TSI BBITOJTHCHUS
pabore nabopatopHoil paboThI) TOKHBI OBITH

HaIlpaBJICHa Ha OTICHUBAHHIE TEX KOMITCTEHITHH,
KOTOPBIE TTOICKAT OCBOCHHIO B TAHHOMH
JIMCUHUILUIUHE, TOJDKHBIA CONEPKATh YETKYIO
MHCTPYKIIUIO TI0 BBIITOJIHEHUIO UK QITOPUTM
JICHCTBUH.

4.2 Cooepiicanue oucyuniunsl no pazoenam

Paznen 1. CeneHuss o peseliHOM 3allUTe W aBTOMATHKE 3JIEKTPOIHEPreTHUECKUX
CHCTEM.

Hemn — npuoOpeTeHHe TEOPETUUYCCKUXCBEICHHI O PEJICHHON 3allUTe W aBTOMATHKE
AIIEKTPOIHEPTETUICCKUX CUCTEM.

3agauu — Nsyuenue TpanchopMaTopoB TOKA U HANPSXKEHUS, HCTOYHUKOB ONIEPATUBHOTO
TOKa, Kraccudukanmuu ycTpoicts P3.

1.1. OcHoBHBIE CBeIEHUS O CHCTEMaxX pEJICHHOM 3alUThl M MPOTUBOABAPUNHOMN
ABTOMATHUKH.

1.2.TpancpopmaToppl TOKa M HANpsOKEHWs, HWCTOYHUKUA OINEPATUBHOIO  TOKa,
KJaccupukanus ycrpoiicts P3.

Pa3zgen 2. ToxkoBbI€e 3aIIMTHI.

Lenun — npuoOpeTeHrne TEOPETUUECKUXCBEACHNU 0 MAKCUMAIIbHBIX TOKOBBIX 3aIIUTaX.
3anaum — M3yuenue nuddepeHnnanbHbIX U JUCTAHIIMOHHBIX 3aIUT.

2.1. MakcuMaJIbHBIE TOKOBBIE 3aIIUTHI
2.2. TuddepeHnmanbHble U AUCTAHIIMOHHBIE 3AIIUTHI

Pa3nes 3. 3amuThl BO3AYIIHBIX JIMHUH H Ka0eIbHBIX Nepeaay.

Hean — mpuoOpeTeHHEe TEOPETUYECKUXCBEIACHUN O 3allUTax BO3IYIIHBIX JIMHUNA U
KaOebHbIX Nepeiay.

3apaum — Uzyuenne 3amut KJI u BJI 0,4 kB, 3amut KJI u BJI 6-35 kB, 3amut BJI 110
KB.

3.1 3ammTer KJI 1 BJI 0.4 kB
3.2 3amwmtet KJI u BJI 6-35 kB
3.3 3amuTer BJI 110 kB




Pa3znen 4. ABTOMaTHKa CHCTEM 3JIEKTPOCHAOKEHUSI.

IHenm — npuoOpereHHE  TEOPETUYECKUXCBEIEHUHM O  aBTOMATHKE  CHUCTEM
3IEKTPOCHAOKEHUSI.

3agaun — usyuenue ABP, AIIB u cucrem perucrpanuu aBapuiHbIX IPOLIECCOB.

4.1. ABTOMaTH4YECKOE BKJIFOUEHUS PE3EPBHOIO HCTOUHKMKA TuTaHus (ABP)

4.2. ABromaruueckoe nmoBropHoe BkitoueHue (AlIB) JIDII

4.3. VI3aMepeHust U 3aMuch NEKTPUUECKUX BETMYHH, COCTOSHUS KOMMYTAIlMOHHBIX
anmnaparoB B aBapUUHBIX U HEHOPMAJIbHBIX PEKHUMAX.

5. OHeHO‘lHLIe MaTepHaJibl 10 TUCHUIIJINHE
OL[CHO‘IHBIG MaTCpualibl MO AUCHHUIINIMHEC HNPCACTABJICHBI B BHIC q)OHﬂa OLCHOYHBIX
CpCaCTB.

6. MarepuajabHO-TEXHHYECKOE H YUeOHO-MeTOIHYeCKoe oDecreueHne
IMCHMILIMHbI

6.1 IlepeueHb y4eOHO-METOAMYECKOT0 00eCTIeYeHUs M0 JTUCHMUILINHE

i ABTOp, Ha3BaHNE, MECTO U3AAHUS, U3AATEIBCTBO, TOJI U3AHHS, KOJMYECTBO CTPAHHUII

6.2 IlepeyeHb y4eOHBIX U31aHUI, HEOOXOAUMBIX JIS1 OCBOCHHS IUCHUILIUHBI *

[TeyatHbie yueOHbIC U3MaHUs B OuOIMOTeUHOM (hoH e *

KomnuectBo
Ne ABTOp, Ha3BaHWE, MECTO WU3/IaHUA, U3IATEIHCTBO, TOJ M3JAHHUS, KOJIHMIESCTBO
n/m CTpaHHII SK3EMILISPOB B
ouodmoreke
OcHoBHas

Komnber B.H.Perneitnas 3ammra. [IpyuHIMITBI BHITIOJIHEHUS U TPUMEHEHHS: yUeo.
nocobue [dnextponusiii pecypc] / B.H. KonbeB — Tomck.: ['OY BIIO

1 | "HanmoHalbHBIN HcCiIeq0BaTENbCKUI TOMCKHN MOJIUTEXHUYUECKUI
yausepcuret", 2009 // ®I'BOY BO PT'A3Y. — Pexum nocryna:
http://ebs.rgazu.ru/index.php?g=node/863

Konbes B.H.Peneiinas 3amura 0CHOBHOTO 3J€KTpO0OOpyA0BaHUS
AJIEKTPOCTAHIMHI U MMOACTAHLIMMI. BOITPOCH MPOEKTUPOBAHUS
[DnexTponnsiit pecypc] / B.H. KonseB — Tomck.: TOY BIIO
"HaunonanbeHbIl uccnenoBaTeabckuii TOMCKUI NOTUTEXHUYECKUI
yausepcuret", 2005 // ®I'BOY BO PT'A3Y. — Pexxum gocrymna:
http://ebs.rgazu.ru/index.php?g=node/916

MenbaukoBa M.A.PerneiiHas 3aniuTa 1 aBTOMaTUKa 3JIEMEHTOB CHCTEM
ANEKTPOCHAOKEHHS MPOMBIIINIEHHBIX TPEANPUITUN [ DTEKTPOHHBIN
pecypc] /M.A. MensaukoBa — Tomck.: 'OY BIIO "HanuonansHbIi
uccienoBarensckuii ToMmckuil monurexundeckuii yausepeutet”, 2008 //
OI'bOY BO PI'A3Y. — PexxuMm noctyna:
http://ebs.rgazu.ru/index.php?g=node/861

JononxutenbHas




Jlemmackas T.b., HaymoB W.B. DnekrpocHabxkeHHUE CEIHCKOTO
xo3gicrBa.-M.: KonocC , 2015.

DnexTpocHabxkeHue: MeTtoauueckue yKkazanus Mo U3y4eHHIO
JTMCLUUIUIAHBI U 33/1aHUE JUII KypcoBoro npoekta / Poc.roc. arpap. 3ao4.
yH-T; CocT. B.M. Pactopryes. M., 2016.

Bbo6moB, A.A. AganTuBHOE M poOACTHOE YIIPABJICHNE C KOMITCHCAITUEH
HeompeaeneHHocTel: yue0. mocobue [DnekTpoHHbIi pecypc]| / A.A. bo61os,
A.A. TTeipkun — CI16.: HUY UT'MO, 2013 // ®I'BOY BO PI'A3Y. — Pexum
nocrymna: ebs.rgazu.ru/?q=node/3460

[ummapes, B. FO. Teopust aBToMaTHYECKOTO YIPABJICHHS : YYCOHUK TS
CTyA. yupexaeHuii Boicul. npod. odpazosanus / B. YO. [lummapes. — M.

: «Axagemusa», 2012.

®posnos, KO.M. OcHOBBI 31eKTpOCHAOKEHUS: yueh. mocoOue sl By30B /
10.M. ®posnos, B.II. lllenskun. — CI16.: JIanp, 2012. — 480c.

Boponun, N. ®. ABTOMaTH3anus TexHOJIOrHYeCKHX mporeccos / U. .
boponumn, 0. A. Cynnuk. — M. :KonocC, 2005. 2. Paguenko, I'. E.
ABTOMAaTH3AIMS CEITLCKOXO3SIMCTBEHHON TeXHUKY : y4ueb. mocodue / I'. E.

Paguenko. — Munck : YII «Texnonpunt», 2005.

[TaBpoB, A. B. OcHOBBI TeOpHUH ynpaBiieHus : yued. mocoodue / A. B.
[aBpos, O. A. Jluna, A. A. lllaBpos; Poc. I'oc. arp. 3aou. yH-T. — M. ,

2005.

anapos, b. B. Texuudeckue cpencTBa aBTOMATU3AIMH | YUSOHHK IS
CTya. BbicHlL. yue0. 3aBeacuwmii / b. B. [llanapos, A. JI. Uyngakos. — 2-¢

u3a., crep. - M. : Akagemus, 2010.

[IpaBuna ycTpoiicTBa 3eKTpoycTaHOBOK/ moj obm. pea. B.B. [Ipo3a. —

M.: AnsBuc, 2014.

*B cayyae ucnonv308anus NeYamHulX U30AHUL YKA3bI8AeMCs IUmMepamypa, KOmopas umeemcs 6
Hanuyuyu 6 OubIUOmMeKe aKademuu 8 nedamHom euoe uz pacyema e menee 0,25 3K3eMNAAPA KAACO020 U3
U30AHULL HA 00HO020 00YUAWe20Ca U3 YUCLA TUlY 0OHOBPEMEHHO OCBAUBAIOUMUX OAHHYIO OUCYUNIUHY.

OJeKTpoHHBIE YUeOHbIC N3AaHUS B MEKTPOHHO-0MOaMoTeyHbIX cucremax (ObC)**:

No ABTOp, Ha3BaHUE, MECTO U3/IaHUS, TOJ U3AHUS
P, ’ 8 » OB ’ Ccpuika Ha yueOHoe u3nanue B ObC
/T KOJIMYECTBO CTPAHUI]
OcHoOBHas
JlomonHUTEIbHAS
** yrasviearomes IBC, ¢ komopbimu 3aK104enbl OUOIUOMEKOU YHUSepCUmema 002060pa
6.3 IlepedeHb 31eKTPOHHBIX 00Pa30BaTeJIbLHBIX PeCypCcoB *
Ne DJIEKTPOHHBII 00pa3oBaTeIbHBII pecypc Hoctryn B DOP (cers UHTEPHET, TOKATbHASA
n/n ceTh, aBTOPH30BAHHBI/CBOOOAHBI 10CTYII
[lep6akoB, E.®. OnektpocHabxkenue | Pexum JOCTYTIA:
oobekToB crpoutensctBa / E.®. Illepbakos, | http://ebs.rgazu.ru/?q=node/898.
1 | A.C. Anekcanapos, A.JI. Jly0oB. — YIbsSHOBCK:

Vapsguosckuii I'TY, 2011. — 404 c. // ®I'BOY
BO PT'A3Y.




yIpaBJeHUE c KomrieHcauei | ebs.rgazu.ru/?q=node/3460
HEONpeIeICHHOCTEH: yueO0. nocobue
[Dnextponnsrii pecypc] / A.A. Bo6ios, A.A.
[Mepxkun— CII6.: HWUY HWI'MO, 2013 //
@I'bOY BO PI'A3Y.

bo6moB, A.A. ApnantuBHoe u pobactHoe | Pexxum JOCTYTIA:

MOHATHS,  TEPMHUHOJIOTUS W YCJIOBHBIE
o0o3HaueHus : yued. rmocodue [DIeKTpOHHBIH
pecypc] / A. A. I'epacenkos, A. A. lllaBpos, O.
A. Jluna. — M.: PT’'A3Y, 2008. / ®I'bOY BO
PT'A3Y.

I'epacenkoB, A. A. ABTomaruka: OCHOBHbIE | PexxuMm mocryma: ebs.rgazu.ru/?q=node/117

MHUKpPOIPOIIECCOPHBIE  CHCTEMBI:  3JEKTpOH. | 1 anmektpon. ont. auck (CD — ROM).
yae0. mocobme [dnekTpoH. pecype] / O.B.
Henomusmuit u ap. — Kpacnospcek: HIIK
CoY, 2009. —

Xapazos, B.I'. HuterpupoBannsie cucremsl | CD-ROM
YIIPaBJICHUS] TEXHOJIOTUIECKUMH MPOIECCAMH :
yue6. mocobue / B.I. Xapazos — CIIb.:
ITpodeccus, 2009.

omobpamuv umerowuecss I0Pbvl 01 ce0ell OUCYUNIUHDBL, PA30OPAMbCS ¢ ONPOCOM OOCMYNA,

6.4 CoBpemennble mnpodeccuoHa/JbHble 0a3bl JaHHBIX, WHGOPMAIMOHHbIE
CIPaBOYHbIE CHCTEMbI H JINIIEH3MOHHOE MPOrPaMMHoe o0ecrieyeHue

CoBpemMeHHbIe npogeccHOHATbHBIE 0a3bl TaHHBIX, HHGOPMALIMOHHbIE CIIPABOYHbIE
CHCTeMbl, LH(pPOBBIE  JJICKTPOHHBIE  OMOJMOTEKM MW  JpyrHe  JJIEeKTPOHHBbIEC
o0pa3oBaTe/ibHbIE pecypchl

1. JloroBop o mnoakiaroueHMM K HanuoHanmbHOM — 27€KTpOHHOW OuOIMOTEKe U
NpeloCTaBlIeHuH JocTyna K oObektam  HamuoHanbHOW — 37€KTpOHHOM — OMOIMOTEKH
Nel01/HBB/0502-m ot 26.02.2020 5 neT ¢ mpoJjoHTaIuei

2. Cormamenne o OecruiaTHOM TecToBOM joctyne K Polpred.com. O630p CMU
27.04.2016 6eccpouHo

3. Cornmamenne o OecruiaTHOM TecToBOM joctyne kK Polpred.com. O630p CMU
02.03.2020 6eccpouno

4. NudopmannonHo-crnpaBounas cuctema «[apant» — URL: https://www.garant.ru/
NudopmannonHo-ciipaBoyHasi cucrema Jlunensuonnsld goroBop Ne 261709/0I1-2 ot
25.06.2021

5. «KoncynpranT [Imrocy. — URL: http://www.consultant.ru/ ceo6oambIit mocTym

6. DrnexkrponHo-OnbOIMOTeUHast cuctema AgriLibhttp://ebs.rgazu.ru/ (cBumerenscTBO 0
rocyJapCTBEHHOM peructparuu 6a3sl JaHHbIX Ne2014620472 ot 21.03.2014).

Hoctyn K 3JICKTPOHHOM HH(OPMALOHHO-00pa30BaTeIbHOM cpene,
HH(OPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «AHTEepHeT»

1. Cucrema aucrannuoHHoro ooyuenusiMoodlewww.portfolio.rgazu.ru (cBo6oano
pacIpoCTPaHIEMOE)

2. [lpaBo wucnonms3oBanus mporpamm s IBM  MirapolisHCM B cocrase

(GyHKIIMOHAIBHBIX OJIOKOB U MoAayjei: BuprtyanbHas komHaTa. CtanaapTHas aunensus 10 1000
nosab3oBarenel Ha 1 mecsn (JIlnnensnonnsiii norosop Ne 77/03/22 — K ot 25 ampens 2022)

3. MHHOBalMOHHAsT CUCTEMa TECTHPOBAHUS — IIPOrpaMMHOE o0OeclieyeHue Ha
wiatdopme 1C ([Jorosop Ne K/06/03 ot 13.06.2017)

4. O6pa3oBaTeNbHBI MHTEPHET — MOpTad POCCHICKOr0 TOCYyIapCTBEHHOTO arpapHoOro


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

3a04YHOT0 YHHBEPCHUTETA (CBUIETEIHCTBO O PETHCTPAIMU CPECTBA MACCOBBIX MH(POpPMALUU DI
Ne ®C77-51402 ot 19.10.2012).

JIueH3noHHOe U CBOOOIHO PACIIPOCTPAHsieMOe MPOrPpaMMHoe odecrnieyeHune

1. OpenOffice —  cBoOomHBII  TWakeT  OQPHUCHBIX  NPHIOKEHUH  (cBOOOIHO
pacrpocTpaHsieMoe)

2. linuxmint.com https://linuxmint.com/(cBo60o1HO pacpocTpaHsIeMOe)

3. DnexTpoHHO-OnOMMoTeunas cucrema AgriLibhttp://ebs.rgazu.ru/(cBumerensctBo 0
rOCyIapCTBEHHOU perucTpanuu 6a3el qaHabiX Ne2014620472 ot 21.03.2014)

4. Odbunmanbras crpanuna ®I'BOY BO «Poccuiickuii rocynapcTBEHHBIN arpapHbIi
3a0uHbIil yHUBepcuTeT» https://vk.com/rgazuru(cBo6oaHO pactpocTpaHsIeMoe)

5. [lopran  @enepalibHOTO  TOCYJApCTBEHHOTO  OIOKETHOrOo  00pa3oBaTEIbHOTO
yUpeXKACHUsl BhICHIEr0 oOpa3oBaHusi «Poccuiickuii TOCYHapCTBEHHBIM arpapHbIi 3a04HBIHA
YHUBEPCUTET» (cB0OOIHO pacipocTpaHsieMoe)
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

6. AntuBupycHoe mnporpammuoe obecneuenue Dr. WEB Desktop Security Suite
(CyOmunensnonnsiii goroop Nel3740 Ha mepenady HEMCKIIOYMTEIBHBIX MPaB Ha MPOTPaMMBI
st OBM ot 01.07.2021).

6.5 IlepeyeHn y4eOHBIX ayIUHTOPHii, 000PYT10BAHUS H TEXHHYECKHX CPEICTB

o0yueHust
IIpennasnauyenue HaumenoBanuexopmyca, Ilepeuensn
NoMelleHUs Ne nomemenunst o0opynoBanus (B T.4. BUPTyaJIbHble AaHAJIOTH) U
(ayauropun) (aynuropumn) TeXHUYEeCKHUX CpelacTB 00yyeHus ™
Jnst 3ansTuit 501 ITpoekrop SANYOPLC-XW250, DkpaH HacTeHHBII
JIEKIIMOHHOT'O THIIA SimSCREEN
401 IIpoextop SANYOPLC-XW250, OxpaH HacTeHHBIH
pyaouubiii SIMSCREEN
g 3araTH 410 JlaGopatopubIii  cTeHa  «M3yyeHwe W UCHBITAHUS
CEMHMHapCKOro THUIla 3JIEKTPOMarHUTHBIX pene TOKa, HAIPSDKCHUS,
(cemMuHApHI, IPOMEXKYTOYHBIX U YKa3aTENbHBIX Peie»
NPAKTHYECKUE JlaGopatopubiii  cTeHa  «M3yueHwe W UCHBITAHUS
3aHATHUS, KOMOMHMPOBAaHHBIX TOKOBBIX pene Tuma PT-80 wu pene
NPaKTUKYMBI, BpeMeHu tuna OB-200»
nabopaTopHbIe JlaGopaTopHbIil CTeHNT «MaKCHMaNbHBIE TOKOBBIE 3all[UThI
paboTsL, Y TOKOBBIC OTCEUYKH Ha IIEPEMEHHOM OIICPATUBHOM TOKE)
KOJUIOKBUYMBI), JlaGopaTopHBIi CTEHI «ABTOMAaTHYECKOE BKIIOUEHHUE
rpyHHOBHXU PE3epPBHOTO MUTAHUSD»
KOHCYJIbTALIUM, N
WHMBU Ty b HOI JlaGopaTOpHBINT  CTEHIA«ABTOMATHYECKOE  IIOBTOPHOE

BKJIIOUYEHHUE JTMHUHN 3JIEKTpOIepeaumy
paboThL, TPOBEACHNUS

TEKYIIETro KOHTPOJIS
U IIPOMEKYTOUIHON 508
aTTecTaluu

[lepconanpHBIii KOMIBIOTEP Ha 0a3e mporeccopa
IntelCorei5

[Ipoexkrop SANYOPLC-XW250

Dkpan nepeHocHoir Ha TpeHore Da-LitePictureKing
127x

CTONHMK MepenBIKHOM MpoekinoHHbIHProjectaPT-1

IpoexTop NECV260X

514 Okpan Ha crotike pyiaoHHsi CONSULDRAPER



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

[MpoektopSANYOPLC-XW250

501 Dkpan HacTeHHBIN pyaoHHBIHSIMSCREEN
Jltst 320 IlepconanbHBINi  KOMIIBIOTEpP Ha 0asze Iporeccopa
CaMOCTOSTEITbHON IntelPentiumG620
paboTsI

217 [lepconanbHbII KOMIIBIOTED
Ha 6a3e mpormeccopa IntelCore 2 Duo

412 [lepconanbHblii  KoMmMIBIOTEp Ha 0Oasze mporeccopa
IntelCorei5

413 [lepconanbupiii  kommnbtoTepHa ©0aze  mpoueccopa
IntelCore 2 Duo

508 [lepconanbHblii  KoMmMIbIOTEp Ha 0Oasze mporeccopa
IntelCorei5

*Vkazvieaemesa obopyoosanue u mexrHuueckue cpedcmea oOyueHus 8 yueOHOU ayoumopuu 01s

npoGeOeHUs: 3aHAMUIL.

Texnuuecxue cpedcmea o6yuenuss (TCO) — COBOKYNHOCbL MEXHUUECKUX

Yempoucme ¢ OUOAKmMu4eckuM 00ecneueHuem, NPUMEHSIEMbIX 6 Y4eOHO-60CNUMAameibHoOM npoyecce OJis
npedvsgieHus u obpabomku uHopmayuu ¢ yeavio ezo onmumusayuu. Taxum obpasom, TCO
00vbeOuUHAIOM 084 NOHAMUSA. MEXHUYECKUe YCmpoucmeda (annapamypa) u Oudaxmuyeckue cpeocmea
00yuenus (Hocumenu unpopmayul), Komopwvle ¢ NOMOWHIO IMUX YCHMPOUCME BOCHPOUIBOOAMCAL.




@EJEPAJIBHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJILHOE YYPEXIEHHME BRICIIEI'O OBPA3OBAHUA
MUHUCTEPCTBA CEJIbCKOI'O XO3541CTBA POCCUHUCKOU OEAEPAITNN

«POCCHMCKHAM TOCYIAPCTBEHHBII YHUBEPCUTET HAPOJHOI'O XO3SMCTBA
WMEHHU B.1A. BEPHAJICKOI'O»

(YauBepcurer BepHajackoro)

@oH/ O1IEHOYHBIX CPEJCTB /sl POBe/IeHUsI TEKYIIero KOHTPOJIS U IPOMEKYTOYHOM
arTecTally 00y4alomMXCs M0 JUCHUIIUHE
«PesteliHas 32a11MTAa U ABTOMATHKA CUCTEM YIEKTPOCHAOKEHH»

Hanpasnenue noaroroBku 35.03.06 Arponn:keHepus

HampasnenHocTh (MTpo¢uiib) MporpaMMbl IJIEKTPOTEXHOJIOTHH,
3JIEKTPOO0OPYI0BAHUE U IECKTPOCHAOKEHHE B arPONPOMBIILICHHOM
KOMILJIEKce

KBanudukauus 6axaaaBp

dopma oOydeHUs OUHas

Banammuxa 2024r.



1.0nucanue nokaszarejed U KpuTepueB OLEHUBAHMS IJIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHHsl M0 Y4eOHOM QU CIUIIINHE

HAUMCHOBAHUUKOMIICTCHIIUMHU

Kon n

YpoBeHnbocBoeHust

IInanupyemMsble pe3yJbTaThl 00y4eHHs

Hal/lMeHOBaHHCOHeHO‘{HOFOCpeHCTBa

[1K-4

IToporosbii
(Y10BJ1€TBOPUTEIBLHO)

3HAaeT:METOMUKN ONPENCICHUS IapaMeTPOB TEXHUYCCKOTO  COCTOSHHSA
000pyIOBaHUS TONCTAHIUN JIEKTPHYECKUX CETeH W ero ONEHKH. 3HaeT
MpaBUJIa TEXHUYECKOM SKCILTyaTalliu 3JIEKTPUUECKUX CTaHIIHIA;
YMmeer:npuMeHAThH CIIPaBOYHbIE MaTepuaibl mno TEXHUYECKOMY
00CITy>)KUBAaHHIO ¥ PEMOHTY 000PYI0BaHUSI TIOACTAHIMNA JICKTPUICCKHIX CETCH.
[IpuHNUMaTh TEXHUYECKUE PEUICHHUS MO COCTaBY MPOBOJUMBIX paOOT B YaCTH
000pyI0BaHUS MMOACTAHIIAN JCKTPUUICSCKUX CETCH

Baageer:MeronaMu mpoBeieHHE BRIOOPOYHBIX KOHTPOJIBHBIX M BHEOUEPETHBIX
OCMOTPOB  00OpYIOBAaHUS MOJCTAHIUI 3JICKTPUYCCKUX CETEH, OICHKH
kadectBa paboT 1m0  OOCTYy)KMBaHHIO  OOOPYHOBaHHS  ITOACTaHIIAN
JJIEKTpUYECKUX ceTedl. Brnageer HaBbIKaMM TEXHMYECKOH SKCILTyaTaluu
SJIEKTPUYECKUX CTAaHIUHI U ceTei

IIpoaBMHYTHIN
(xopouo)

TBepao 3HAET: METOIUKH OMPEICIICHHS MapaMETPOB TEXHUIECKOTO COCTOSHHUS
000pyIOBaHUS TOJICTAHIMN SJICKTPUUECKUX CETEH M ero OICHKH. 3HaeT
MpaBUJIa TEXHUYECKOW IKCILTyaTaIllH IICKTPUICCKUX CTaHIIHIN;

YBepeHHO yMeeT: MPHUMEHATH CIPABOYHBIC MATEPHANBl [0 TEXHHYECKOMY
00CITy)KUBaHUIO U PEMOHTY 000pYI0BaHUs MOACTAHIIUHN DIIEKTPUIECKUX CETEH.
HpI/IHI/IMaTI) TEXHUYCCKHUE PECHICHHA IO COCTaBYy MNPOBOJMMBIX pa60T B 4aCTu
000pyI0BaHUs TTOICTAHITUI STIEKTPUUECKUX ceTel

YBepeHHO BJIaieeT: METOAAMHU IPOBEJCHHE BBIOOPOYHBIX KOHTPOJBHBIX U
BHEOUYEPEIHBIX OCMOTPOB O0OPYAOBaHUsS TOJCTAHIMHN SICKTPUIECKUX CETeH,
OIICHKM KayecTBa pPabOT MO OOCITYKHBAHUIO OOOpPYIOBAaHUS MOICTAHIIHIA
JJIEKTPUYECKUX ceTel. BilageeT HaBbIKaMUM TEXHUUECKOW OJKCIUTyaTalllu
9JIEKTPUYECKUX CTAHUUHN U ceTel

Boicokmii
(OTJINYHO)

CdopmupoBaBuieecsi cucTeMaTH4ecKHue 3HAHUSI: METOIMKU ONpeeSICHUs
MapaMeTPOB TEXHUYECKOTO COCTOSIHUS 000PYAOBAHHS ITOICTAHIINI
3JIEKTPUUYECKUX CEeTel U ero OLEHKU. 3HAeT MpaBUiia TEXHUUECKOU
9KCIUTyaTallu 3JIEKTPUUECKUX CTaHIIMIA;

CdopmupoBaBuieecsi CHCTeMATHYECKOEe YMEHHUE: TIPUMEHSATH CIIPaBOYHbBIE
MaTepHaJIBl TI0 TEXHHYECKOMY 0OCTY)KHBaHUIO I PEMOHTY 000pyIOBaHUS
MOACTAHIUH JIeKTpUUecKuX ceteil. [[puHUMaTh TEXHUYECKUE PEIIeHUs 110
coCTaBy MPOBOJMMEIX PabOT B 4acTH 00OPYAOBAHUS MTOICTAHIINI
3JIEKTPUYECKUX CeTeH

CdopmupoBaBiieecsi cucTeMaTH4YecKoe BJaJeHHe: METOIaMH MTPOBEICHHUE

HpaKTqucxoe 3aJaHue, HUTOr'OBOC
TCCTUPOBAHUC

13




BBIOOPOYHBIX KOHTPOJIBHBIX M BHCOUCPEAHBIX OCMOTPOB 000PYIOBaHHS
MOJICTAHITUI JIEKTPHUUYCCKUX CETEH, OIICHKH KauecTBa paboT Imo
00CITy’)KMBaHUIO 000PYIOBaHUS MOJICTAHIIHI JICKTPUICCKHX ceTeil. BrameeT
HaBbIKAMU TEXHUYECKOW HKCIUTyaTallMH 3JIEKTPUUECKUX CTAHLIUN U CeTel

2.1 Illlkana oyenusanus na ymane mexKyuie2o KOHmMpons

2. Onucanue MIKaJ ONEeHUBAHUSA

®dopma TeKyIero KOHTpOoIs

OT1cyTcTBUE YCBOGHUS (HIDKE

IToporoBslii (Y0OBIETBOPUTEIHHO)

IIpoaBuHYTSHIH (XOpoOI1I0)

Bricokuit (0TIHYHO)

TIOPOTOBOTO)
BrinosnHenne KOHTPOJIBHOM HE BBIIIOJIHEHA WX BCE 3aJaHUs PEILICHBI Pemreno 6onee 50% 3amanus, HO MeHee Pemeno 6onee 70% 3amanus, HO BCe 3a/IaHUs peleHbI 0e3
paboThI HENPaBUIEHO 70% €CTh OIMHOKH ommnboK

CryneHTsl, IOKa3aBILINe YPOBEHb YCBOCHHUS HIKE IIOPOrOBOr0, HE JOMYCKAIOTCS K IPOMEXYTOYHOM aTTeCTaluy 10 JUCUUIUINHE.

2.2 lllkana OUCHUBAHUA HA Imane npomeofcymowwﬁ ammecmauuu (3auem U IK3AMEH 8 8UOE UM 0208020 mecma, Kypcoeasn paﬁoma)

dopMa NpoMe:KyTOUHOI
aTrTecTalun

OtcyrcTBHe yCBOEHUS (HUIKe
NOPOroBoro)

IToporosslii (yA0BJIEeTBOPUTEIBHO)

IIpoaBuHYTHII (XOpoI1LO)

Broicokuii (0TMYHO)

BrImoHeHNE HTOTOBBIX
TecToB (He MeHee 15
BOIIPOCOB Ha BapHaHT)

Memnee 51%

51-79%

80-90%

91% u Oostee

Brinosnnenue KypcoBoi
paboTh

He T0Ka3all yMEeHHe cOOUpaTh U
CHCTEMAaTH3UPOBaTh HHPOPMALHIO U3
TEOPETHYECKNX UCTOYHHUKOB,
AHAIM3MPOBATh NPAKTUYECKUH MaTepual, He
OBJIIaJIeJ1 METOAMKOM MCCIIE0BaHNS, HE
MPOSIBUJI TBOPYECKHUIT MOJX0] 1
CaMOCTOSATENIHHOCTh B aHAJIM3E,
0000IICHUAX U BBIBOJIAX, HE
apryMEeHTHPOBAJI PEUIOKEHUS, HE
coOmoat Bce TpeGoBaHUS K 0(hOPMIICHUIO
KypCcOBOH pabOTHI ¥ CPOKOB €€ HCIOIHEHHSI.

MoKa3all yMeHHe COOMpaTh
HHPOPMALIUIO U3 TEOPETHUSCKUX
HCTOYHUKOB, aHATU3UPOBATH
MPAaKTUYCCKAN MaTepHaN JJIs
WJUTIOCTPAIMi TEOPETUYECKUX
[TOJIOXKEHNH, HEJOCTATOYHO OBJIALEN
METOMKOM MCCIICOBAHUS, HE TIPOSIBUI
TBOPUYECKUH NOJIXO/ U
CaMOCTOSITEINLHOCTh B aHAJIU3E,
000011IEHNAX U BRIBOJAX, HE
apryMeHTHPOBAJ MPEUIOKEHU, HE
co0uozian Bce TpeOOBaHUs K

0 OpMIICHHIO KYPCOBOH pabOTHI U
CPOKOB €€ MCIIOJTHCHHSI.

MOKa3aJl YMEHHE COOMpaTh U
CUCTEMATH3HPOBATh
nHdopmanuio u3
TEOPETHYECKUX UCTOYHHUKOB,
AHAJIM3UpoOBaTh U TPAaMOTHO
HCIO0JIb30BaTh IPAKTUUECKUH
Marepual A WUTIOCTpaui
TEOPETUUECKUX TOJIOKEHUH,
MPOSIBUJI TBOPUYECKHUH MOJIXO U
CaMOCTOSTENIFHOCTh B aHAIIN3E,
HE0CTaTOYHO apryMEHTUPOBA
BBIBOJIbI U IIPEUIOKEHUS, HE
co0urozian Bce TpeOOBaHUs K
odopMIIeHHIO KYpCcOBO pabOTHI
U CPOKOB €€ UCIOJTHEHUSI.

M0Ka3asn yMeHHe coOupars u
CHCTEMaTH3UPOBATh
nH(pOpPMALHUIO U3
TEOPETHYECKNX UCTOYHUKOB,
aHaJIM3UPOBATh M TPAMOTHO
HCIIOJIb30BaTh IPAKTUUECKUN
MaTepuai Uil WUIFOCTpalui
TEOPETUUECKUX TOJI0KEHUH,
HPOSIBUIJI TBOPYECKHUHT MOX0]]
U CaMOCTOSITEIILHOCTD B
aHaym3e, 0000IEHUAX U
BBIBOJIaX, ApTyMEHTHPOBAI
TIPEAJIOKEHHsI, COOII0Iall BCe
TpeboBaHus K 0popMIICHHIO
KypCOBOH pabOThI U CPOKOB €€
HCIIOJIHEHUSI.
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3. TunoBble KOHTPOJIbHbIE 32JaHUS UJIH HHbIe MATEPHAJIbI, HE00X0AUMbIe /I OLleHKH
3HAHMi, yMEHUI1, HABBIKOB U (HJIH) ONBITA AeATEJbHOCTH, XapPAKTEPU3YIOIIHUX ITANbI
¢GopMupoBaHusi KOMIIETEeHIM B MIpollecce 0CBOCHUS 00pa30BaTeILHOI MPOrPaMMbl

®OH/J OHEHOYHbLIX CPEJACTB JJIAA TEKYIIEI'O KOHTPOJIA

(8 coomeemcmeuu RYHKmMom 4 paboueti npoespammuvl OUCYUNTUHBL)

TunoBble KOHTPOJIbHbIE 3aJaHUSI WM HHbIEe OLEHOYHbIE MATepPHAbl, /Jsl OLEHKH
chopMHPOBAHHOCTH  KOMIIETEHIMIl, XapakTepuywummx JTanbl  GopMHUpPOBaHUS
KOMIIETEHIUIi B MpoIecce 0CBOeHNs1 00pa30BaTeIbHOM MPOrpaMMbl.

3.1. Jlabopamopnuie pabomeul.

1. «3yyeHne M HCHBITAaHUA DJEKTPOMATHUTHBIX pEJl€ TOKAa, HaIpPsKEHUS,
MPOMEKYTOUHBIX U YKA3aTEJIbHBIX PEIIE»

2. «/3ydyeHue W uCHBITaHUS KOMOMHHPOBAHHBIX TOKOBbIX pene Tuma PT-80 u pene
Bpemenu tumna IB-200»

3. «MaxkcumabHbI€ TOKOBBIC 3aIIUTHl U TOKOBBIC OTCEYKH HA MIEPEMEHHOM ONEPATUBHOM
TOKE»

4. «ABTOMATHYECKOE BKJIIOUCHHUE PE3EPBHOTO TTUTAHUS»

5.«/3yuenne u uccienoBaHue padOThl MOIYIPOBOJAHUKOBOM MaKCHUMAalbHONW TOKOBOM
3amuthl THHA T3BP u nonynpoBognukoBoro ycrporicrsa AIIB-2I1»

6.«ABTOMaTHYECKOE TOBTOPHOE BKIIFOUCHHUE JIMHUMA JICKTPOIIEPEIaAun»

3.2. Tecmoegvie 3a0anusn no memam:

1.OcHOBHBIMU cxeMaMHu coefruHeHul TpanchopmaTopoB Toka (TT) u pene sBustoTCS: a)
cxema TIOJTHOM 3Be3/Ibl; 0) CXeMa HETOJTHOM 3Be3/bl; B) CXeMa BKIIOUECHHS OJTHOTO pelie Ha
pa3sHOCTh TOKOB JBYX (a3.

2.Toxk cpabaThIBaHUS pelie TOKa MpU TOKe cpabaTbiBaHUM 3aUThI 1¢.3. = 100A,
ko3 dunuente Tpanchopmanuu Tpanchopmaropa Toka n TT = 100/5 n ko3 unmente cxemsl
Kcx = 1 6yzner paBen.A: a) 4; 6) 5; B) 6;

3.0cHOBHBIE TpeOOBaHMS K peneiiHOM 3ammre: a) OTKIIOYEHHE HIIEMEHTOB
ANIEKTPUYECKON CeTH;0) BKIIIOUEHHE 3JIEMEHTOB AJIEKTPUYECKON CETH; B) UYyBCTBUTEIILHOCTD,
HaJIeKHOCTh, OBICTpOJCIICTBHE, N30MPATEIbHOCTD.

4.01HUM U3 OCHOBHBIX TpeOoBaHMi K ycTpoiictBamM ABP oTHOCHUTCS: a) BKIIIOUEHHE Ha
K.3. OZIHOKPATHO;

0) BKJIIOUEHUE JIOJKHO NMPOUCXOIUTH Mepe]] OTKIOYEHHEM OCHOBHOI'O HCTOYHUKA
MUTAHUSA;

5.MakcumanbHas TokoBas 3auThl (MT3) pearupyer Ha: a) Bo3pacTaHue HaAIpsSKEHUS;
0) BO3pacTaHue TOKa;B) BO3pACTaHUE YACTOTHI TOKA.

6.AIIB 10MKHO MPOUCXOIUTD: a) IPU OTKIIFOUCHHUH BBIKJITFOUYATEIIS PEICHHON 3aIUTOMH;
0) pu ONEepaTUBHOM OTKJIFOUEHUH BBIKIIIOUATEIIS.

3.3. Ik3amenauuonnsvie onpocowt.

1. CtpykTypa 1 Ki1accupuKaius yCTPOUCTB PEIeHHOM 3alUThI.

2. OcOOEHHOCTH BBIMIOJIHCHHUS 3AIMUT HA HIEKTPUUICCKUX CTAHIUAX U MMOJICTAHIIMSIX
OCHOBHOT'O 000PY/I0BaHMS.

3. TpeGoBaHus, yIUTHIBACMbIC TIPH MTPOCKTUPOBAHUH 3aII[HT.

4. OCOOCHHOCTH BBITTOJIHEHHS 3aIUT Ha AJICKTPUUCCKUX CTAHIIUAX U TIOJCTAHITHIX
OCHOBHOTO 00OpPYIOBaHUSI.

5. cxonHble NaHHBIE ISl TPOSKTUPOBAHUSI.
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6. Oco0eHHOCTH BHITIOTHEHMS 3AIIUT Ha SJEKTPUYECKUX CTAHIIUAX U IMOACTAHITUIX
OCHOBHOTO 00OpPYAOBaHUSI.

7. ConepxaHue OCHOBHBIX 3TAIlOB IPOEKTUPOBAHUS.

8. [IpoekTupoBaHue peaeiHON 3alUThl, aBBTOMAaTUKH U TEJIEMEXaHUKH KaK KOMILIEKCHOM
CHCTEMBI YIIPABIICHHS SIEKTPOIHEPTeTUIECKUMU 00bEKTaMU.

9. Kakue MeToIuKku npoekTupoBaHus B P3uA.

10. Cucrema aBTOMaTU3MPOBAHHOIO IPOEKTUPOBaHUs B P3uA.

11. Meronpl obecnieueHus TpeOyeMbIX MOKa3aTelel TEXHUYECKOTO COBEPILIEHCTBA U
HA/IKHOCTH (DYHKIIMOHUPOBAHUS PEICHHOM 3alUTHl 1 aBTOMATHKH.

12. MakcumasibHbI€ TOKOBBIE 3aITUTHI OT MEX Ty (ha3HbIX MoBpexkacHU. M T3 nuHMi ¢
OJIHOCTOPOHHUM ITUTAHUEM.

13. IlpononbHas nuddepeHianbHas TOKOBas 3alIUTa OT MeXAy(ha3HbIX TOBPEKICHHI B
00MOTKE cTaTopa.

14. MT3 ot Mexayda3HbIX TOBPEKICHHUH.

15. llonepeunas nuddepeHuanbHas TOKOBas 3alHTa.

16. lucTaniprionHas 3amra oT Mexay(ha3HbIX OBPEKICHHIM.

17. AucTaHimoHHas 3aIuTa.

17. JlncTaHInOHHAs 3alInTAa.

18. MakcumaiibHas TOKOBasl 3allUTa ¢ KOMOMHHUPOBAHHBIM ITYCKOM 110 HaIPSKEHUIO
TeHepaTopOB, paboTaroNMX Ha COOPHBIE IIUHBL.

19. MakcumanbHasi TOKOBAs 3allliTa OT 3aMbIKAaHUW Ha 3eMITIO.

20. MakcumanbHas TOKOBas 3aluTa 0OpaTHOM MOCIEeI0BATEILHOCTH C IPUCTABKOM JIJIs
JENCTBUS NPU CUMMETPUYHBIX K.3. TEHEPATOPOB, padOTAIOIIMX HA COOPHBIE ILINHBI.

21. MT3 ot 3ambIkaHuii Ha 3emit0. Pacder yctaBok cpaGaTbIBaHUS.

22. llpononpHas nuddepennuanbaas TokoBas 3ammura ¢ pene Tunos PHT-560 u JI3T-11.

23. MT3 ot 3aMbIKaHUH Ha 3€MJIIO.

24. PacueT ycTaBOK 3allUThI [IPU MapaJlIeNIbHbIX JIUHUSX.

25. IlpononsHas quddepeHnnanbHas TOkoBas 3amuTa ¢ pene tiuna JA3T-20.

26. MT3 ot 3aMbIKaHU# Ha 3eMIIIO.

27. MakcumanbHas TOKOBas 3alIUTa OT MeXAy(ha3HbIX MOBPEKICHUH CUIIOBOTO

TpanchopmaTopa.

28. KoMmIuIeKTHbIE 3aIIUTHI OT BCEX BUIOB MOBpexkAeHUI. OO0II1e 3aMeyaHus u
TpeOoBaHUS.

29. UcxonHble JaHHBIE ISl IPOEKTUPOBAHUS 3aIIUT HA SJIEKTPUUECKUX CTAHIUAX U
MOJICTAHIMSIX OCHOBHOT'O 000pY10BaHMUSI.

30. CocTaB NpUMEHSIEMBIX 3AILUT.

31. HenamnpaBieHHbIE TOKOBbIE OTCEUKH JTUHUM € 2-X CTOPOHHUM ITUTaHUEM.

32. Pacuer ycTaBoK cpabaTbIBaHUS.

33. Pacuet ycTaBOK OJIOKHPOBKH MPU Ka4aHUSIX.

34. Pacuer ycTaBoK cpabaTbIBaHUS.

35. OCHOBHBIE XapaKTEPUCTHUKH 3aLIUTHI U PEIIE.

36. Pacuet oT 6pocka HAMarHUYUBAIOIIETO TOKA.

37. JlucTaHIIMOHHAs 3aliTa aBTOTPaHC(HOPMaTOPOB.

38. Ilonepeunas auddepeHnnanpHas HalpaBICHHAs 3alUTa MapaJIeIbHBIX TMHHM.

39. PacueT KOMIUIEKTa 3aIINATHI OT 3aMbIKAaHUI Ha 3€MJTIO.

40. MakcumanbHas TOKOBas 3alllMTa OT 3aMBIKaHUN Ha 3€MITIO aBTOTpaHchopmaropa.

41. Ilonepeunas nuddepeHImanpHas HarrpaBJIeHHAs 3alUTa TapaJIETbHBIX JTHHHUH.

42. PacdeT KOMIUIEKTA 3aIIUTHI OT MEXKIY(Ha3HBIX MTOBPEKICHUH.

43. [Ipononsubie nuddepeHnanbabie TOKOBBIE 3alTUThHI 0JI0Ka TeHEpaTop-
TpaHchopmartop.

44. uddepennmranbHo-ha3Has BEICOKOYACTOTHAS 3aIUTA.

45. Pacuer myCKOBBIX OPraHOB P CUMMETPUYHBIX OBPEKICHHUSIX.
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45. OcHOBHBIE 3alIUTHI 0J0Ka HE TPEOYOIINEe CIEIHAIEHOTO pacyeTa yCTaBOK.

46. uddepennmnanbHo-ha3Has BBICOKOYACTOTHAS 3aIUTA.

47. PacdeT mMyCKOBBIX OPTraHOB IMPU HECHMMETPUYHBIX MTOBPEIKICHHSIX.

48. Pe3epBHBIC 3alIUTHI OJIOKA.

49. OcHOBHbIE YCIIOBUS BBITOTHEHUS 3aIUT.

50. MakcuMaiibHasi TOKOBasl 3aIMTa 0OpaTHOM MOCIIEI0BATEILHOCTH C HE3aBUCHMBIMH
BBIJICP)KKAMU BPEMECHU.

51. OcoOeHHOCTH BBITIOJIHCHHS 3AIUT Ha JIEKTPUUCCKUX CTAHIUAX U TOJICTAHIIUSIX
OCHOBHOT'O 000PY/IOBaHMSL.

52. Pe3epBHbIe 3alIUTHI OJI0KA.

53. MakcumajbHas TOKOBAs 3allluTa OT 3aMbIKAaHUH Ha 3eMIIIO.

3.4. [IpakTHyeckune 3aHATHS.

«H3ydyeHne ¥ HMCOBITAHME JJIEKTPOMATHUTHBIX peJie TOKAa, HaNpsKeHUus,
NPOMEKYTOYHBIX H YKA3aTeJIbHBIX pPeJie»

Ilenv pabomei: u3yyeHne KOHCTPYKIUH, IPUHLMIIA ACHCTBUS U IPOBEIECHUE UCTIBITAHUI
AJIEKTPOMAarHuTHBIX pene Toka tuna PT-40, pene nanpsoxenus tuna PH-50, mpomexyTouHbIX
pene tuna PII-25 u yka3atenbHbix pene tuna PY-21.

Ilopsaook evinonnenusn pabomol:

1. 3anucaTh OCHOBHbIE TEXHHUYECKUE (IACIOPTHHIE) JAHHBIE UCIOJIB3YEMBIX B pabote
pene, npuOOpOB U anmaparypbl yIpaBIeHHUS.

2. V3yuuTh NOpUHIMN JAEUCTBUS M KOHCTPYKIMIO IPEICTABICHHBIX Ha CTEHJIE pelle.
BblsicHUTh NpUHLMNKATIBHBIE OTJIWYMS pEJe TOKa M HampsyKeHHs, CIOCOObl peryaupoBaHUs
YCTaBOK.

3. O3HaKOMHUTBCS CO CXeMaMU BHYTPEHHUX COSAMHEHUN U HAUEPTUTD UX.

4. 3MepuTh TOKM U HalpsDKEHUs cpabaThIBaHUS W BO3BpaTa pelie Ha pa3HbIX YCTaBKax
no mkaie. Onpenenuts K03 UIUEHTH BO3BpaTa U MOTPEITHOCTh CpadaThIBaHUS pelie.

5. Cnenatb BBIBOJIBI 11O paboTe.

Memoouueckue yka3anusa no 6bino1HeHUI0 padbomoi:

1. 3anumuTe HaUMEHOBaHME, THUIl M OCHOBHBbIE TEXHMYECKHE MAaHHBIE ammaparoB H
npubOpoB.

2. O3HaKOMbBTECh C YCTPOMCTBOM 3JIEKTPOMAarHUTHBIX peje nepeMeHHoro toka PT-40,
pene Hanpsbkenuss PH-50, npomexxyrounsix pene PII-25 u ykazarensHsix pene PY-21, uzyunre
Y 3allUIINTE IPUHIINII JEHCTBUS, HAUEPTUTE CXEMY BHYTPEHHUX COEAMHEHUH.

3. Cobepure cxemy s ucnbitanus pene Toka PT-40, n3o0paxennyro Ha pucynke 2.1.1.
W3meppTe TOKM cpabaTbiBaHUS U BO3BpaTa pejie Ha pa3HbIX ycTaBKax Mo mkane. g storo
IUIAaBHO YBEIMYMBaiTe TOK B OOMOTKE pesie 0 MOMEHTA BKIIIOUEHHS CUTHAIbHOH JlaMIbl (TOK
cpabaThIBaHUS pelie), a 3aTeM YMEHbIIalTe TOK O MOMEHTA BBIKIIOYEHHS] CUTHAJIBHOMN JIaMITbI
(TOK BO3BpaTa perne).

4. B Tabmuuy 2.1.1 3anummre pe3ynpTaThl TPEeX M3MEPEHHUH UIsi MaKCHUMAaJbHOH,
MHUHHMAaJIbHON M MPOMEXYTOYHOH ycTaBok. Omnpenenure cpeHee 3HaUeHHE TOKa CpabaThIBaHUs
U BO3BparTa.

5. [lo cpengnum 3HayeHHsIM TOKa cpabaTbiBaHMS U BO3BpaTa MOJCUUTANTE
K03 UIIMEHTH BO3BpaTa U OLIEHUTE MOTPEIIHOCTh cpadaThIBaHUSI pelle.

6. Cobepure cxemy Ui UCTIBITAHWH MHHUMAIIBHOTO peie HampspkeHus tuma PH-54,
n3o0paxeHHyro Ha pucyHke 2.1.1. M3mepbTe HampshkeHHe cpabaThlBaHUS M BO3BpaTa pejie Ha
pa3HBIX yCTaBKax Mo mkaie. [InmaBHO yBennuuBaiTe HaNpsHKEHHUE A0 BBIKIIOUYEHUS CUTHAIbHON
Jamnbl (HampsbKeHHE BO3BpaTa pelie), a 3aTeéM CHH)KAWTe 10 BKIIIOUEHUS CUTHAJIbHOW JamIibl
(HampspKeHHe cpabaTbIBaHUS pelie). 3aluIIuTe pe3yabTaThl U3MEPEHH Ul TPEX YCTaBOK pejie B
Tabmuiy 1.1.

17



7. OrueHuTe MOTrpenTHoCTh cpadaThiBaHUs U KOA((PHUIIMEHTHI BO3BpaTa.
8. Cobepure cxeMy Uisi UCTIBITAHUN MPOMEXYTOYHOTO perne Tuma PIT-25.
9. Onpenennute HampspKEHHE M TOK CpabaThblBaHUA TMPOMEXKYTOYHOTO pelie 0

NOKa3aHUAM MPUOOPOB, IUIAHOB YBEIWYMBAs HANpsOKEHHE. Pe3ynbTarsl 3amummTe B TaOIHILy
2.1.2.

10. Cobepute cxemy Il HCIIBITAHKS yKa3aTeIbHBIX pene Tuma PY-21.
11. Omnpexnenute cuily TOKAa U HalpsbkeHHe cpabarbiBanus pene PY-21. PesynbraTs
UCTIIBITAHUH 3anuimTe B Tabmuiy 2.1.2.

=0
PH

| 2]

6)

Puc. Cxema ucniTanuii pesne Toka (a) u pene HanpsixeHus (0)
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