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1. HEJINU 1 3AJAYN OCBOEHUA JUCITATTJIMHBI

Leanb aucuMIIMHBI
®opMUpPOBAHUE 3HAHUI 10 OCHOBAM PEJIEHHON 3a1UThl U ABTOMATUKHU 3JIEKTPUUECKUX
CHUCTEM U CUCTEM 3JIEKTPOCHAOKEHUS.

3anauu AUCHMIIIHHBL
YCBOECHME MPUHIMIIOB JIEUCTBUS U KOHCTPYKIIUM 3JIEMEHTOB, HA OCHOBE KOTOPBIX
BBIIOJIHAKOTCSL YCTPOMCTBA PEIEMHOMN 3aIUThI, ABTOMATUKU U TEJIEMEXAHUKH, IIPUHIIUIIOB UX
JeHCTBUS, TpadUuecKruX 0003HAYEHUH B CXeMaX AJIEKTPOMEXaHUUECKUX U ITU(DPOBBIX 3alTUT,
YMEHHUE BBINIOJIHSITH PACUYET NAPAMETPOB 3TUX YCTPOMCTB.

2. MECTO YYEBHOT' O TTPEJMETA B CTPYKTYPE OBPA3OBATEJIBHON
IMPOI'PAMMBbI
Huciurnnuna «PeneliHas 3a1UTa 1 aBTOMAaTU3a1Us 3JIEKTPOIHEPTETUUECKUX CUCTEM»
OTHOCHUTCS K 4aCTH 00pa30BaTEIbHON MpOrpamMmbl, GOpMUPYEMO yUaCTHUKAMU
00pa30BaTEIbHBIX OTHOIIICHUIA.
N3zyueHue peneiHOM 3a1IUTHI, ABTOMATUKHU U TeJIEMEXaHUKU 0a3UPYyETCs HA CBEJICHUSIX,
M3J1araeMbIX B JUCHUILUIMHAX: «TeopeTudyeckre OCHOBBI AIEKTPOTEXHUKINY, « ITEKTPUUECKUE
MaIIUHBD, «JIEKTPOIHEPTreTUUECKUE CUCTEMBI U ceTu», « MHdopmanmonHsie,
KOMITBIOTEPHBIE U CETEBbIE TEXHOJOTUN», « DIEKTPUUECKHE CTAHIIMHU U MOICTAHIIUNY,
«NEeKTPOMArHUTHBIC U IJIEKTPOMEXaHUYECKHUE TIEPEXO/IHBIE MPOIIECCHI B
3JIEKTPOIHEPTeTUYECKUX CUCTEMAX» U SBJISIETCSI OCHOBOM JIJ1s1 U3YYEHUSI TUCITUTIIUH
«ABTOMATHU3AIMS JUCTIETYCPCKOTO YIIPABJICHUS B AJICKTPOIHEPTETUKEY,
«MUKPOIIPOLIECCOPHBIE CPE/ICTBA YIIPABIICHUS B 3JIEKTPOIHEPTETUKEN.

3. KOMIIETEHLNHN OBYYAIOLIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA YYHEBHOI'O ITPEIMETA 1 UHAUKATOPBI UX JTOCTUXEHUA

3.1 IlpodeccnonanpbHbIe KOMITETEHIIMN M HHANKATOPHI UX JOCTUXKCHUS

Kon u HauMeHoBaHue | Kom ¥ HaumMeHOBaHME UWHIUKATOpA JIOCTHXKEHHS

npodeccuoHaIbHON npodeccuoHaIbHON KOMIIETEHIIUU

KOMITETEHLINN

ITK-1 N-1TIK-1. BeimonHsieT cO0p ¥ aHAIN3 JAHHBIX IS

CnocobeH y4acTBOBATh B MPOEKTUPOBAHUS 0OBEKTOB MPOPECCUOHATBHOM

MPOEKTUPOBAHUU OOBEKTOB NEeSTeIbHOCTH

podhecCuOHATBHOM N-2T1K-1. BeiOupaet u peain3yet TUIIOBbIE

JIeSTEIbHOCTH MPOEKTHBIE pelIeHUs 11 00bEKTOB MPOoQecCHOHATbHON
NESATEIBbHOCTH

NO-4TTK-1. OnpenensieT mapaMmeTphl AIEKTPO-
000pyA0BAHUS U PEKUMOB OOBEKTOB
npodeccuoHaIbHOM AESITEIIHHOCTH, YUYUTHIBAS
TEXHUUYECKUE OTPAHUYEHUS U TPeOOBAHUS 10
0e30IacHOCTH, MPHU X MPOEKTUPOBAHUU

NO-6ITK-1. YuacTtByeT B pa3zpaboTke yactei
JIOKYMEHTAIIUM JIJIS1 OTACIBHBIX Pa3/IeiIoB MPOEKTa HA
PA3IMYHBIX CTAAUIX TPOSKTUPOBAHUSI OOBEKTOB

PO ECCHOHAITBLHOM eI TETLHOCTH

N A-7T1IK-1. [IleMOHCTpUpYET TOHMMAHKE B3aUMOCBSI3U
3aJ71a4 MPOEKTUPOBAHUS U IKCILTyaTallul OOBEKTOB
npodeccnoHaIbHOHN AESITEIIHPHOCTH

I1K-2 NA-1TIK-2. OnpenensieT napaMeTpbl 000py10BaHUS
CriocoOeH onpenensTh 00BEKTOB Mpo(ecCUOHAIBHOU eITeTbHOCTH
napameTpbl 000pPY0BaAHUS, N O-3TTK-2. ObecnieunBaeT 3aJjaHHbIE TapaMeTPhI

PacCUUTBIBATH PEXKUMBI PAOOTHl | pEKUMOB PabOTHl 00OPYIOBAHUS U CUCTEM OOBEKTOB




W ydyacTBOBaTh B podeccCHOHaIbHOMN eI TEIbHOCTH
PEKUMOB OOBEKTOB
npodeccnoHaITbHON

ACATCIIBHOCTH

BCACHUU

4. CTPYKTYPA YUEBHOTI O IIPEJIMETA

OOmass TpyaoeMKOCTh ydyebHoro mnpeamera cocrapisieT 5.00 3a4eTHBIX €IUHUIIBL,
aKaJIEMUYECKUX YaCOB.

1 — Ne /it
2 — Tema (pazaein) yueOHOTO mpeaAMETa, KypcoBasi padboTta (ITpOoeKT), MPOMEXKYTOUHAs ATTeCTaLIUS

180.0

3 — Cemectp

4 — Buibl KOHTAKTHOH paOOTHI U TPYTOEMKOCTH (B aKaJIeMHUYECKUX Yacax)
4.1 - JI (JIexuun)

4.2 — Jlexuuy B BUJE NPAKTUUYECKOM MOATOTOBKHU

4.3 — 113 (ITpakTryeckue 3aHSATUS)

4.4 — I1pakTUUeCKHUE 3aHSITUS B BUJI€ MPAKTUUECKON MOJATOTOBKHU
4.5 — JIP (JlabopaTopHbie paOOTHI)

4.6 — JTabopaTopHbie pabOThI B BUIE MPAKTUYECKOU MOATOTOBKH
4.7 — UKP (Muas koHTakTHas pabdoTa)

4.8 — KTO (KoHTpoJ1b TEOPETUUECKOTO OOYUECHUS)

4.9 — KO (KoHTpoIih Ha 3K3aMEHe)

5 — KoHTposib (B akaieMMYECKUX Yacax)

6 — CaMocTrosTenbpHas paboTa (B akaJJeMUYECKUX Jacax)

7 — @OpMBI TEKYILIETO KOHTPOJISI YCIIEBAEMOCTHU

1 2 3 4 5 6 7
41114243 (44(145]14.6|47148149
1 Bsenenue 7 14 2 1 Otuert 1o
mabopaTopHO
74
pabote (JIP)

2 JInHeliHbIC N 7 12 2 1 Ortuer o
HEJTMHENHBIE MPAKTUIECKO
U3MEPUTEIIbHBIC M
npeoOpazoBate y 3aHSTHIO
m (I13)

3 ToxoBrle 7 14 2 Otuer 1o
3aIUTHI TUHUAN nmabopaTopHO
3JIEKTponepeaay 74
u pabote (JIP)

4 3anumTel ceTei 712 2 OrtueT 1o
HampsHKeHUEM MPAKTUIECKO
1o 1000 B M

y 3aHSTHUIO
(IT3)

5 3aIuTEI OT 7 14 2 Otuer 1o
omrodazusx K3 nabopaTopHO
M OT 3aMbIKaHUI 17§

Ha 3eMJII0 pabote (JIP)




6 JIucTaHITMOHHBI Ortuer o
e MPaKTUYECKO
3aIUTHI M
y 3aHSTHIO
(IT3)
KonTtpons
BBIIIOJIHEHUS
KI1
7 | Auddepenman OrtueT 1o
b nmabopaTopHO
HbIE 3aIIUTHI "
pabote (JIP)
8 Zamura OtuyeT 1o
CHHXPOHHBIX MPaKTUIECKO
TeHEPaTOPOB M
y 3aHSTHIO
(IT3)
9 Zamura OrtueT 1o
TpaHchopMaTop nabopaTopHO
OB U "
aBTOTpaHChHOPM pabote (JIP)
aTOpOB
10 | 3ammra Ortuer o
3JICKTPOJIBUTATE MPaKTUIECKO
nIen M
Y 3aHSTHIO
(IT3)
11 | 3amwmra muH n Ortuer 1o
TOKOITPOBOIOB 1abopaTopHO
i
pabote (JIP)
12 | ABTomaTnyecko OTtuer 1o
€ TIOBTOPHOE MPaKTUIECKO
BKJIIOUCHUE M
Y 3aHSITHIO
(IT3)
KonTpons
BBIIIOJIHEHHS
KypCOBOM
pabortsl (KP)
13 | ABTOMaTH4eCcKO Ortuer o
€ BKJIIOUCHHUE nmabopaTopHO
PE3E€pBHOTO 51
MUTAHUS pabote (JIP)
14 | ABTomMaTnuecka Ortuer o
sl YaCTOTHAsI MPaKTUIECKO
pasrpyska M
y 3aHSTHIO
(IT3)
15 | ABTOMaTH4ecKo Ortuer o
e nmabopaTopHO
peryJmpoBaHUe 51
HaIpsDKEHUS pabore (JIP)
16 | ABTOMaTH4YeCcKu Ortuer o
e MPaKTUIECKO
CHHXPOHU3ATOP M
bl y 3aHSTHIO

(I13)




17 | Kypcosoii 7 3.0 36 3amura
MIPOEKT I'ypcoBOTO
MPOCKTa
18 | Ox3amen 7 0.3 135.7
Hroro 48.0 16.0 16.0 30(00]03]| 357 | 61.0

5. COAEPKAHME YYEBHOI'O ITPEJIMETA

5.1. Jlekuun

Ne i/
0|

HaunmenoBaHue TEMBI

(pa3znena)

CopepxaHue TeMbI (pa3aena)

BBenenue

IToBpexaeHus: 1 HeHOpMaJIbHbIE pexkuMbl B 99C n
COC. HaznaueHnue yCTpOMCTB 3alIUThI 1 aBTOMATUKHU
(P3uA). DnemenTh! 1 GyHKIIMOHATIbHBIC YACTH
YCTPOMCTB, UX HA3HAYEHUE U OCHOBHBIE TPUHIIUIIBI
neiictBug. KomMyTanmoHHas anmnaparypa,
WCIIOJIb3yeMasl BO BTOPUYHBIX 1ensax. McTouHuku
IIOCTOSIHHOTO U IIEPEMEHHOTO OIIEPATUBHOTO TOKA.
Hcnionb3oBaHue s3HEPrUU IPEABAPUTEIIBHO
3apsKEHHBIX KOHIEHCATOPOB. McTouHuKHN
ONEPATUBHOI'O TOKA JJIs1 IU(GPOBBIX 3AILIUT.
I'paduueckue n3odpaxxenus 3memMeHTOB P3uA Ha
NEKTPUUECKUX cXxeMax. Buabl cxem; TpebOBaHUS K
yMeHUIO uyTeHus cxeM. OCHOBHbIE TpeOOBaHMS,
MPEIBSBIISIEMBIE K YCTPOUCTBAM 3alUThl, ABTOMATUKH
U TeJIeMEXaHUKU

JIunelinsle u
HeJIMHEWHBbIE
U3MEPUTEIIbHbIC
npeoOpa3oBate
B0

[lepBuuHbIe M3MEPUTEIIbHBIEC TPEOOPA30BATEIIN TOKA U
HanpspKeHuss. MapKUpoBKa KOHIIOB 0OMOTOK,
BEKTOPHbBIE IMATPAMMBI M YCIIOBHS pabOTHI
TpaHC(HOPMATOPOB TOKA U HAMIPSDKEHUSI.
Haceimarorniuecs TpancopMaTopbl TOKA.
IIpeoOpazoBaTenn TOKa U HAIPSDKEHUS IS
HU(POBBIX YCTPOUCTB 3aAIIUTHI U ABTOMATUKH.
DUIbTPHl CHMMETPUYHBIX COCTABIISIONINX TOKA U
HAIPSHKEHUS.

TokoBrble
3aIUThI JIMHUN
3JeKTpoInepeaay
u

Bubl noBpexaeHUI 1 HEHOPMAJIBHBIX PEXXKUMOB
padoThl TMHUM. CXeMbl BKIIIOUEHUSI U3MEPUTEITbHBIX
OpraHoB TOKOB 3amuThl. KoaduimeHThI cXeMbl 11s
Pa3HbIX BAPUAHTOB BKIIFOUEHUSI U3MEPUTEIbHBIX
OPraHOB 3aIUTHI, pa3iuyue Ko3pGUIINEHTOB B
HOPMAJIbHOM U aBaPUNHBIX PEeKUMAX.
MakcumaibHas TOKOBas 3alUTa C HE3aBUCUMOMN
BbIJIEPKKOM BpeMeHU. TOKOBbIE OTCeUKH O€e3
BBIJIEPKKH BPEMEHU U C BBIJIEPKKOU BPEMEHMU.
CryneHuaras ToKkoBag 3amuta. MakcumasiabHas
TOKOBAs HampasJIeHHas 3amura. Cxema, IpUHLIUI
necTBusl, 00J1acTh UCIIOIb30BaHus. Bb160p
MapaMeTpoB cpadaThIBAHUS.

3aIunTel ceTeEn
HaIpsHKEHUEM
o 1000 B

Ha3znaueHue 1 BBINIOJTHEHHE 3aIIUTHI CETEH
HanpsbkenueM 10 1000 B. ITinaBkue npenoxpaHuTeNu:
BBIOOP MapaMeTpOB, 0OOECTICUEHUE UYBCTBUTEIILHOCTH
U CEJIEKTUBHOCTH. Y CTPOMCTBO AaBTOMATUYECKHUX
BBIKJTIOUATEIIEH, BEIOOP yCTaBOK, OOECIIeYeHre
CEJIEKTUBHOCTA U UYBCTBUTEIIBHOCTU. YCTPOUCTBO




sanuTHoro otkimtoueHus (Y30), muddepeniaababie
ABTOMATBI. YCTPOMCTBA aBTOMATUUECKOTO BKIIIOUEHUS
pesepBa B ceTsax HanpsbkeHuem o 1000 B.

3amuTeI OT
oxHodasubix K3
U OT 3aMBbIKaHUH
Ha 3eMITIO

TokoBas 3amuTa HyJIEBOU NOCIEI0BATEIBHOCTH
(T3HII) nms ceteit ¢ riayxo3a3eMIeHHBIMU
HeUTpaasamMu. Pacuer TOKOB HyJIEBOM
MOCIIEI0BATEIbHOCTU, TOCTPOEHUE KPUBBIX CIIaJaHuUs
TOKOB B CETSIX pa3HOi KoHpuUrypauuu. Pacuer
ycraBok cryneneit T3HII o Toxy u Bpemenu.
3amuTel OT 3aMbIKaHus Ha 3emitio (3H3) B ceTsx ¢
WU30JIMPOBAHHBIMU WM 3a3eMJIeHHbIMU uepe3 (I'P
HeUTpasiMu: o0I111asi CMHTHAIU3aIUs OT 3aMbIKaHUS Ha
3eMJII0, TOKOBAS 3allUTA HYJIEBOU
MOCIIEA0BATEIbHOCTH, HAIIPABJICHHAS 3a1UTa
HYJIEBOU MocleoBaTelbHOCTH. 3amuTta oT 3H3,
OCHOBAHHAas Ha aHAJIN3€ MEePEXOHOTO Mpoliecca.
Hudpossie 3H3.

JIvcTaHIIMOHHBI
e
3AIATEI

JucranuunonHas 3amura. [[puHIun BeInoaHeHusI.
3alUTHBIE XapAKTEPUCTUKHU MTYCKOBBIX OPTaHOB.
Be160p napameTpoB cpabaTbIBaHUS 3ALUATHI CO
CTYIIEHYAaTON XapaKTEPUCTUKOM B CETAX PA3HOU
KoH(purypauuu. BeicokouacToTHas 6;10KUpOBKa
(BUB). KoppekTupoBka ycTaBOK CTYIIEHEH 3aIUThI
IIPU U3MEHEHUHU CTPYKTYPHI ceTu. [IprHIumns

M pOBOIA pearn3aiii IUCTAHIIMOHHOM 3aIIUTHI.

Huddepeniman
b
HBIC 3aIUThI

ITpononpHas u nonepeuHas AuddepeHInaTbHbIE
TOKOBBIC 31U ThI TUHUHN. [IpUHIIMITBI UX ACHCTBUS.
Hanpasnennas nuddepeHimanbHas TOKOBas 3aiuTa
MapaIeIbHBIX JTUHUNA. CXEMBI 3aIUT.
HuddepennmanbHo- Gpa3Has BHICOKOYACTOTHAS
zamuta JISI1 CBH. Ipuniumns! nudposoit
peanuzanyu quddepeHImaaTbHBIX 3aUT JTMHAN

3amura
CUHXPOHHBIX
reHEPaTOPOB

Bunbl moBpexaeHnii 1 HEHOPMAJIbHBIX PEXUMOB
paboTel reHepaTopoB. TpeboBaHUs, IPEABSBIISIEMbIC K
samuTtam. [IpononbHas quddepeHimaabHas TOKOBas
3amuta. [lonepeunas nuddepeHimanibHast TOKOBas
3ammTa OOMOTKHU CTaTOpa. 3alIuTa OT 3aMbIKAHUIA
0OMOTKHM CTATOpa Ha KOpMHyC. THUIMOBBIE CXEMBI,
napameTpbl HACTPOUKH. 3alUTa FTeHePaTOPOB OT
CBEPXTOKOB BHEITHUX KOPOTKHUX 3aMbIKAHUN U
Meperpy3okK. 3alura oT Neperpy30k TOKaMu
00paTHOM MOCIEAOBATEIBHOCTH. 3alIUTA OT
MOBBIIICHNS HATIPSDKEHUS. 3aIUTa pOTOpa OT
3aMbIKaHUS HA KOPILYC B OHOM U BO BTOPOU TOUYKAX
00MOTKH BO30YyxaeHUs. L{ndpoBbie TepMUHATIBI 15
3aIUThl CHHXPOHHBIX T€HEPATOPOB. YCTPOMCTBO ISt
raleHns MAarHUTHOTO TI0JIS1 TeHEpaTopa.

3ammura
TpaHchopMaTop
OB U
aBTOTpaHCHOPM
aTOpOB

Bupl moBpexieHnii 1 HCHOPMAJIBHBIX PEXKUMOB
paboThI TpaHCPOPMATOPOB U ABTOTPAHCHOPMATOPOB.
OcobenHoctu aBToTpaHchopmaTopoB. Haznauenue u
MPUHIUIT AeWCTBHS TudPepeHImaTbHON 3aIINUThI.
IMopsimok pacuera nuddepeHInATEHON 3aITUTHI




cunoBoro Tpanchopmatopa. Lludposas peanuzaius
nuddepeHInanTbHON 3aIMThl CUIIOBOTO
TpaHchopMaTopa.

[TpuHuMn KelcTBUS TA30BOTO peEJIe U
COOTBETCTBYIOIIEH 3a1UThI. TOKOBBIE 3aIIIUTHI
TpaHcopPMaTOPOB OT BHYTPEHHUX U BHEIITHUX
KOPOTKHUX 3aMbIKaHUM. TokoBas 3a1ura HyJIeBOU
MOCIIE0BATEIbHOCTU. 3aIUTa OT MEePEerpy3Ku
TpaHchOPMATOPOB U aBTOTPAHCHOPMATOPOB.

10

3ammura
3JICKTPOJIBUTATE
nen

Peneitnas 3amura acMHXpOHHBIX aABUTaTeneit. Oomue
TpeOOBaHUS K 3alIUTE JIEeKTpoABUTaTeneil. Bumabl
MOBPEXKIACHUN U HCHOPMAJIbHBIX PEKUMOB PabOTHI
ACUHXPOHHBIX ABUTrATEEH. THUIIbI 3a1IUT
ACMHXPOHHBIX ABUraTteneil. TokoBas 3amura
ACUHXPOHHBIX JIBUTATENECH OT MHOTO(ha3HBIX
3aMbIKaHuii. TokoBas U TeIruioBas 3alIUuTa OT
cBepXxToKOB. /luddepeHnmanpHas TOKOBas 3aIUTA.
TokoBas 3amuTa HyJIEBOU NMOCIEA0BATEIBHOCTH.
MuHuMasbHas 3a1yuTa HalpsoKeHUs .

11

3amura - U
TOKOITPOBOJIOB

OCO0OEHHOCTH BBITIOJTHEHUST YCTPOMCTB 3aIUThI IIIUH U
TOKOITPOBOIOB: TOKOBBIE 3aIIUThI, IOTHYECKHE
3a1uThl, TU(depeHIInATIbHBIE 3aIUTHI, TU(PPOBLIE
3aIMTHI.

OCoOEHHOCTH BBITIOJTHEHHS YCTPOMCTB 3aIUTHI
CUHXPOHHBIX KOMIIEHCATOPOB, OaTapeil CTaTUUECKUX
KOH/ICHCATOPOB, BBIMIPSIMUTEIIBHBIX arperaTos,
npeodpa3oBaTeIbHBIX YCTAHOBOK U
TpaHCc(HOPMATOPOB EKTPOIIEYHBIX YCTAHOBOK.

12

ABTOMATHUYECKO
€ IOBTOPHOE
BKJIIOUEHUE

Llerecoo6pa3HOCTb MPUMEHEHUST YCTPOUCTB
aBTOMAaTU4YeCKOTO MoBTOpHOTrO BKItoueHus / AIIB/ na
TuHUSX nekTponepenaun. Tpexdasnoe AIIB nunuii ¢
oaHocTopoHHUM nuTanueMm. AITB Ha BO3aylIHBIX,
KaOeITbHBIX U CMEIIaHHBIX TUHUSIX. OTHOKPATHOCTD
neiictBust AIIB. OcoOeHHOCTH COBMECTHOM paOOTHI
ATIB u peneitHOM 3a1TUTHI HA TUHUSX
anekTponepenaun. AITB nByxkpaTHOro AeCcTBUS HA
JIMHUSIX C OTHOCTOPOHHUM nutaHueM, AIIB muH u
TpaHchopMaTopoB. DiekTpuueckue cxeMbl AITB Ha
MMOCTOSTHHOM M TIEPEMEHHOM OTIEPATHBHOM TOKE.

13

ABTOMATHUYECKO
€ BKJIIOUEHHE
pe3epBHOTO
ATAHUS

Ocy111ecTBIIEHHE CXEM AJIEKTPOCHAOKEHUS
notpeduresneit ¢ OTHOCTOPOHHUM MUTAHUEM C IIJIbIO
CHWKCHUS YPOBHEH TOKOB KOPOTKHUX 3aMBIKAHHM,
YIPOIIEHUS PEJICUHON 3a1UThI, OCYIIECTBIEHUS
33IAHHOTO pekrMa Mo HanpsbkeHuto. OcyIiecTBIeHUe
aBTOMAaTHYECKOTo BKItoueHus pesepa /ABP/ ¢ nensio
MTOBBIIIICHNS HAJIEKHOCTH HEPTOCHAOKEHUST
MOTpeOUTENEH B CXeMaX C OMHOCTOPOHHUM IMUTAHUEM.
OO0mume npuHIMIB TOcTpoeHus cxem ABP.
HaznaueHue mycKOBBIX OpraHOB MUHUMAJIbHOIO
HaMpsKEHUs U CXeMbI UX BbIMoJIHeHUS. [TyckoBoit
opras c pesne 4actoTbl. ObecrneueHrne OJHOKPATHOCTH
nerictBust ABP. Yckopenue neiicTBus peneiHomn
3ammThl nocie HeycrnemHoro ABP. [Tpumeps! cxem




ABP ni1s ceteit pa3HOro HanpsiKeHUS.

14 ABTOMaTHYECKA
s1 4aCTOTHAA
pasrpyska

Hasnauyenne aBTOMaTUYECKON YaCTOTHOM pa3rpy3ku /
AYP/. Cxemsl ycrpoiictB AUP ¢ ucrionp3oBanuemM
perne 4acToTbl. ABTOMATHYECKOE TOBTOPHOE
BKJTFOUCHHE TTOCIIE aBTOMATUYECKOW YaCTOTHOM
pasrpysku / AIIB - HAIIB/. [lenutenbHble 3a1IATHI HA
3aBOJICKUX 3IEKTPOCTAHIIUSIX.

15 ABTOMAaTHUYECKO
e
peryaupoBaHue
HaTIPSDKEHUS

BnusiHue HanpspKeHUs Ha Ka4eCTBO 3JIEKTPOIHEPIUU.
Cnoco6bl U3MEHEHMS] HATPSKEHUSI HA ILIMHAX Y
noTpeduTesnss. ABTOMaTUYECKOE PETYIMPOBaHUE
BO30YKJI€HUSI CHHXPOHHBIX MAllIUH. Y CTPONCTBO
KOMITIAYHANPOBAHUS U 3JIEKTPOMATrHUTHBIN KOPPEKTOP
HanpsbkeHus. HazHaueHne aBToMaTHYECKOro
peryupoBaHus BO30YXK/I€HUS CUHXPOHHBIX MAILUH.
DopcrupoBKa BO30YKACHUS CAHXPOHHBIX MAIIIMH,
CXEMBI TalIEHNS TIOJIS1 CHHXPOHHBIX MAIIVH.
ABTOMATHUYECKOE PETYIUPOBAHIE HAMIPSDKEHUS Ha
MOACTAHIUSX: U3MEHEeHHe Koadduirenta
TpaHchOpMalMK MO HArpy3KOW, OTKIIIOUEHUE U
BKJIIOUEHHUE OaTapel CTATUUECKUX KOHIEHCATOPOB.
ABTOMATHUYECKOE OTKIIOYCHHE U BKIIFOUCHUE
TpaHchopMaTopa Il YMEHbILICHUS TOTEPb SHEPTUM.

16 ABTOMATHUYECKU
e
CUHXPOHU3ATOP
bl

VYcI1oBUS BKITFOUEHUSI CHHXPOHHBIX TEHEpAaTOPOB Ha
napaienbHyo paboty ¢ 99C. Kononka
cuHxpoHu3anuu. CHHXpOHU3ATOP C TOCTOSTHHBIM
yrioM ornepexeHuss. CHHXpOHU3ATOP C MOCTOSTHHBIM
BPEMEHEM OTIePEKECHUS

5.2. IlpakTnyeckue 3aHsATHS

Haunmenosanue TeMbl

CopepxaHue TeMbl

TokoBbIE HaNPABJIEHHbIE 3A1LNUTHI
JUIS CETEN C ABYCTOPOHHUM
MMUTAHUEM U KOJIBLIEBBIX CETEN

HSy‘IGHI/Ie IHopsaaKa pacucTta yCTaBOK U CXEMbI TOKOBOM
HaHpaBHCHHOfI 3allUThI IMHUN

TokoBas 3amuTa JMHUN HYJIE€BOH
OCIIe0BATEIbHOCTHA

HOCTpOGHI/IC KPHUBBIX CITaAaHHS TOKOB HYHGBOﬁ

MOCIeA0BATEIbHOCTU, pACUYET YCTABOK, U3YUEHHUE CXEMBI
T3HII muaun

JlucranuyoHHas 3a1yUTa JMHUN

N3zydenue mopsiika pacyera yCTaBOK M CXEMBI
MUCTAHIIMOHHOM 3aIlUThI IUHUN

3amuTa ceTel ¢ U30JIMPOBAHHON
HEUTPAJbIO OT 3aMbIKAHUI HA
3eMJIIO

PacyeT eMKOCTHBIX TOKOB P 3aMbIKAHUU HA 3EMITIO
(3H3), pacuer ycTaBOK 3alUT, U3YYEHUE CXEMBbI 3aIUThHI
nuHuM ot 3H3

HuddepennpanbHas 3ammra
TpanchopMaTopa, BHIMOJTHEHHAS
Ha 0a3ze pelie C TOPMOKEHUEM

PacueT TOKOB HC63J’I&HC&, BI>I60p YCTABOK 3aIllIUTHI,
IIPOBCPKA 3alIUTBI ITO HYBCTBUTCIIBHOCTHU, U3YUCHUC
CXE€MbI 3alIIMThI

HuddepennranpHas 3ammra
TpaHchopMaTopa, BHITIOJTHEHHAS
Ha 0a3e MUKPOIIPOIIECCOPHOTO
TepMUHAJIA

Pacuer TokOB He6ancha, BI>I60p YCTaBOK 3allIHUThI,
IMPOBCPKaA 3alIIUTHI I10 YYBCTBUTCIbHOCTH, U3YUYCHUC
CXEMbI TEpMHHAJIA

Nzyuenue nericreus AJTAP

(ATTAX) u cxembl JeIUTEIHHOU

I/ISY‘IGHI/IG nopsaakKa pacucTta yCTaBOK U CXEMbI
JIEIUTEIbHOM aBTOMATHMKH CO CUETYUKOM ILIMKJIOB




ABTOMATHUKHU

KavyaHuu

YCTpoicTBO pe3epBUPOBAHUS
oTka3oB BoikItouatess (YPOB)

N3yyenne TOKOBBIX U oniepaTuBHbIX cxeM YPOB u
MOPSAKA pacyeTa yCTaBOK ISl CXEMBI
YETBIPEXYTOJIbHUKA U MOCTHUKA

5.3. JlabopaTopHbie 3aHATHS

Haunmenosanune TeMbl

CopepxaHue TeMbI

Hccnenosanue pene Toka,
HAIPSDKEHU S, BpEMEHH,
yKa3aTeIbHOT'0, TPOMEKYTOUYHOTO

N3ydyeHne KOHCTPYKIIMU 3JIEKTPOMEXaHUUECKHX pelie
MOCTOSIHHOTO U MEPEMEHHOTr0 TOKa, CIOCOOOB rallleHUs
BUOpAIM pesie IEPEeMEHHOTO TOKa

HccnenoBanue pene HalpaBIIeHUs
MOUTHOCTH, COITPOTUBJICHUS

N3yuyeHne KOHCTPYKLIIMU MHIAYKLIMOHHBIX pejie
HaIpaBJICHUs] MOIITHOCTH U PeJie COIIPOTUBIICHHUS,
IIOCTPOEHNE BEKTOPHBIX AUArpamMm

HccnenoBanre pa3nuyHbIX CXEM
BKJIIOUEHUS TpaHCHOpMaTOPOB
TOKa U pere

VsacHenue moHITHS KOA((UIIMEHTA CXEMBI JIJI51
HOPMAJIBHOTO ¥ aBAPUIHOTO PEKUMOB

UccnenoBanue
nuddepenmanbHo- ha3zHOM
3aIUTHI JIMHUNA

M3ydeHne TOKOBBIX U ONIEPATUBHBIX CXEM 3AIUTHI,
KOHCTPYKUUM U Ha3HaueHusi BU- 3arpagurens u BU-
rnocra

Hccnenoanue uuppoBoro
tepmuHaia «Cupuyc»

HSy‘IGHI/Ie KOMINJICKTAIlNU, BO3MOJKHOCTEH 1 00J1acTH
IIPUMEHCHHA TEPMHUHATIA

Hccnenosanue cryneHyaTon
TOKOBOM 3a1uTh! JIDIT

M3ydeHne TOKOBBIX U ONIEPATUBHBIX CXEM TOKOBOM
TPEXCTYNEHYATOMN 3aIIUThI

HccnenoBanue nonepeyHoin
nuddepeHImaaTbHON TOKOBOH
HAIIPaBJICHHOW 3a1UThI
napauienbHbix JIOII

I/IBy‘-ICHI/IC TOKOBBIX U OIICPATUBHBIX CXEM 3al1IUTHI,
PacuCT YCTAaBOK, YSACHCHUC ITOHATHA KaCKaJHOI'O
HeﬁCTBHSI KOMIIJICKTOB 3alllMThI

UccnenoBanue mudpoBoro
tepmuHana SPAC-800

N3yyenne KOMIUIEKTALIMHI, BO3MOKHOCTEH 1 00j1acTu
IIPUMEHEHUS] TEpMUHAIA

6. CAMOCTOSATEJBHASA PABOTA

Ne | HaumenoBaHue TeMbl Coneprxanue Tembl (paszzaena) TpynoemkocTh
/Tt (paznena) B
aKaJIEMUYECKHNX
yacax
1 BBenenne OT4eT no BBIMOJTHEHUIO TabOopaTOPHOM 1
paboTHI.
2 JIunenHble 1 OTuer 1o BBINOJHEHUIO TPAKTUYECKOMN 1
HEeJTMHEHHbIE paboThI.
U3MEPUTEITbHBIE
npeodpazoBate
m
3 TokoBsle OT4eT 1o BBIMOJHEHUIO TabopaTOPHOMA 2
3alUThI JIMHUN paboThI.
JJeKTpoIepeaay
u
4 3anmThl ceTeit OTuer 1o BHINOJHEHUIO TPAKTUUECKOM 1
HanpsHKEHUEM paboThI.
1o 1000 B




5 3aluThl OT OTueT 1o BHITIOJIHEHUIO JIA00PATOPHOI 1
ogHodasubix K3 paboTHI.
U OT 3aMbIKAHUU
Ha 3eMIIIO

6 JAucTaHIMOHHBI OT4eT o BBINOJIHEHUIO TPAKTUYECKOMN 2
e paboTHI.
3aIIUTHI KoHTposb BBIMOTHEHNST KYPCOBOTO MPOEKTA

7 Huddepeniman OTueT 1o BHITIOJHEHUIO JIA0OOPATOPHOM 2
b paboThI
HBIE 3aIUTHI

8 3amura .OTYeT MO BBINOJIHEHUIO MPAKTUYECKON 2
CUHXPOHHBIX padoThl
reHepaToOpOB

9 3amura OTtueT 1o BBINOJHEHUIO JIA00PATOPHOI 2
Tpa"copmaTop paboThI.
OB 1
aBTOTpaHCchOpM
aTOpOB

10 | 3amura OTuer 1o BBINNOJHEHUIO TPAKTUYECKOMN 2
ANIEKTPOJIBUTATE paboThI.
JIen

11 | 3amwmra mumH n OTtuet 1o BBINOJHEHUIO JIA00OPATOPHOI 2
TOKOIIPOBOJIOB paboThl.

12 | ABTOMaTH4ecKo OTueT 1o BHINOJHEHUIO TPAKTUUECKOM 1
€ IOBTOPHOE paboThI.
BKJTIOUCHHE KoHTposb BRIMOTHEHNST KYPCOBOTO MPOEKTA

13 | ABTOMaTH4ecKko OTueT 1o BHITIOJHEHUIO JIAOOPATOPHOI 2
€ BKJIIOUCHUE paboThI.
pe3epBHOTrO
MMATAHUS

14 | ABTomMaTuuecka OT4eT o BBIMOJIHEHUIO TPAKTUYECKOMN 1
s YaCTOTHAs paboThI.
pasrpyska

15 [ ABTomaTuyecko OTtueT 1o BBINOJHEHUIO JIA0OPATOPHOI 2
e paboThI.
peryjampoBaHue
HaTIPSOKCHUS

16 [ ABTromaTuyecku OTuer 1o BBINOJHEHNUIO TPAKTUYECKOMN 1
e padoTHI.
CUHXPOHU3ATOP
bl

17 | KypcoBoit 3amuTa KypcoBOro npoeKTa 36
MPOEKT

7. OBPA3OBATEJIBHBIE TEXHOJIOT'UU
[Tpu peanuzanuu qucuuriuHbl «PereifHas 3a1ura 1 aBTOMaTHU3aIus B
3NIEKTPOIHEPTETUUECKUX CHCTEMAaX» UCIIOIb3YIOTCS TPaIUIIMOHHBIC U COBPEMEHHbIC
00pa3oBaTebHbBIE TEXHOJIOTUH. VI3 COBpeMEeHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTHUIA
MIPUMEHSIOTCS] THGOPMAIIMOHHBIE U KOMITBIOTEPHBIE TEXHOJIOTHH C MIPUBJICUEHUEM K
MPENoJaBaHUIO MYJIbTUMEIUNHON TEXHUKU, TEXHOJIOTUN AKTUBHOT'O OO0YUYEHUS,
npoOseMHoro ooyueHus. [IpuMeHsitoTcs cieayrore akTUBHbIE 1 HHTEPAKTUBHBIE (POPMBI



MPOBEICHUS 3aHATUI: JIEKIINU C pa300pOM KOHKPETHBIX CUTYyallMil, MPOOJIEMHbIE CUTYallUH,
KOMIIBIOTEPHbBIE CUMYJISIIUU.

CamocTrosiTenbHas padoTa CTyI€eHTOB OAPA3yMeBaeT paboTy MO PyKOBOJICTBOM
MpernoaBaTesisi: KOHCYJIbTAllUU U MOMOIIb MTPH BBIMTOJIHEHUU UHIUBUAYAIBHOTO 3a/1aHUs,
KOHCYJIbTAllUU MO PAa3bSICHEHUIO MaTepHaja, BBIHECEHHOTO HA CAMOCTOSITEIbHYIO
NpopabOTKy, MHAMBUAYAJIbHYIO pa0OTy CTYAECHTA, B TOM YHCJIE B KOMIIBIOTEPHOM Ki1acce DD
i B bubnuoreke.

8. OUEHOYHBIE CPEJCTBA JJI IPOMEXYTOYHOM ATTECTALIUU
[TpomexkyTouHast aTTecTanus o UTOraM OCBOEHUS JUCHUIUIUHBL: 3al[UTa KypPCOBOTO
npoekTa (7 cemectp), sk3ameH (7 cemecTp).

Bormpock! k 3k3ameny (7 cemectp)

1. IToBpexxaeHnss 1 HEHOPMAJIBHBIE PEKUMBI JIEMEHTOB JIEKTPOIHEPTETUUECKON CUCTEMBI —
OCHOBHBbIE TTOHSTHS, TEPMUHBI U OTIPE/ICSICHUSI, BEKTOPHBIE JUATPAMMBI

2. HaznaueHue yCcTpOMCTB pesieiiHoM 3anuThl. TpeboBaHUs K yCTPOMCTBAM pesieiHOM
3alUThI

3. IIpuHIUIBI TOCTPOEHUS YCTPOUCTB pesieitHOM 3a1uThl. OCHOBHbBIE 3JIEMEHTHI

4. OnepatuBHbIit ToK. Haznauenue. Mcrounuxku

5. 3amuTa 3JMeKTPUYECKUX LIeTIel MITaBKUMU MpeaoXpaHuTeassMu. Beibop u cormacoBanue
MJIaBKUX BcTaBoK. [TpenmyiniectBa n HepoctaTku. O61acTh MPUMEHEHUS

6. O0ecrieueHne CeIEKTUBHOCTHU MPU 3aLIUTE YUYACTKOB 3JIEKTPUUECKON CETH TUIABKUMU
MPEAOXPAHUTEISIMU

7. 3amura 3JIeKTPUUYECKUX CeTel aBTOMATUUECKUMU BBIKITIOYATEISIMHU

8. DIeKTpOMEeXaHUUYECKUE PeJie BPEMEHH, IPOMEXYTOUYHBIE, YKa3aTeIbHbIE — HA3HAUYECHHE,
OCHOBHBIE 3JIEMEHThI KOHCTPYKIIUU

9. Crioco0sbI yecTpaHeHHs! BUOPALIUU JJIEKTPOMATHUTHBIX pelie, padOoTalomuX Ha
IIEPEMEHHOM TOKE

10. CxembI coeIuHEHHUSI BTOPUYHBIX OOMOTOK TpaHCHOPMATOPOB TOKA U KATYIIEK pelle.
KoadduimeHnt cxemol

11. ®unbTpsl TOKA U HANIPSKEHUS HYJIEBOM MOCIIEI0BATEIbHOCTU

12. @unpTp HaNpsKEHUSI OOPATHOU MMOCIEN0BATENBHOCTH

13. ®unbTp TOKAa OOPATHOM MOCIETOBATETBHOCTH

14. MakcumaspHasi TOKOBas 3ammuTa. BeiOop ycTaBok mo Toky 1 BpeMenu. Cxema MT3
15. TokoBas otceuka. BeiOoop ycraBok. Cxema oTceuku

16. TokoBas oTceuka ¢ BbIACPKKON BpeMeHU. TokoBas TpexcTyneHyaras 3aluTa

17. CriocoObl OBBIIIEHUS YyBCTBUTEIBHOCTH TOKOBBIX 3aIIIUT

18. MT3 ¢ myckoM no HanmpsKEHUIO

19. MT3 Ha nTUHUSIX ¢ ABYCTOPOHHUM MUTAHHUEM

20. Pene HanpaBieHns MOIITHOCTU

21. OcobeHHOoCTH PabOTHI TOKOBBIX 3AIMUT B KOJIBIIEBBIX CETAX

22. AuctaHiimoHHble 3aiuThl. O0nacTh npuMeHeHusd. [IpuHunn padboTel

23. Be10op ycTaBOK AUCTAHIIMOHHOM 3aITUTHI

24. I1puHIMI BBIIOJIHEHUS PeJie COPOTUBIIEHUS

25. IMonepeunas nuddepeHInanbHas 3aimTa MapauleIbHbIX JTMHUN

26. HanpaBnennas nonepeunas guddepeHnmraibHas 3auTa mapajiieibHbIX TUHANR —
00J1aCTh IPUMEHEHHS, BBIOOP YCTaBOK, OCOOCHHOCTU padOTHI

27. llpononbHas quddepeHnraabHas 3a1UTa 3JIEMEHTOB JIEKTPUYECKON CETH: MPUHIUIIBI
OpraHM3aI1u 31U ThI

28. CrtocoObI TOBBIIIEHHS YyBCTBUTEIIBHOCTH MPOAOJIbHOM nudepeHImaaIbHON 3aIUThI
29. Pene ¢ TOpPMOKEHUEM — HA3HAYEHUE U IPUHIUIT paOOThI

30. duddepeHnuanbHoe peie ¢ MArHUTHBIM TOPMOKEHHEM

31. Pabora cetu ¢ M30JIMPOBAHHON HEUTPAJIbIO B pEXKUME 3aMbIKaHUsI (pa3bl HA 3eMITIO
32. IIpuHIMIIBI OPTaHU3ALIMY 3AIIUTHI OT 3aMbIKAHUI Ha 3€MJTIO

33. TpanchopmaTopsl ToKa HyJeBoi nmocinenoBaTenbHocT. THII ¢ momMaranunBanuem
34. IToBpexkIeHNs] 1 HEHOPMAJIbHbIE PEXXUMbI TEHEPATOPOB

35. OcHOBHBIE 3aIIUTHI TeHEPATOPOB. [IpUHIIUIIBI AEHCTBUS 3AIUT



36. OmHOCHCcTeMHas rornepeyHas auddepeHIrarbHas 3ainTa cTaTopa TeHepaTopa

37. Pe3epBHbIE 3aIUTHI CTATOpPA reHepaTopa

38. 3amura poTopa reHepatopa

39. IloBpexeHNs 1 HEHOPMAJTbHBIE PEKUMbI CUIIOBBIX TPaHC(HOPMATOPOB

40. ITpononbHas nuddepeHnnanbHas 3amuTa TPaHCPOPMATOPOB — OCOOEHHOCTH

41. luddepenumanpHas 3anmra TpaHcHOPMATOPOB HA Pelie C TOPMOKEHUEM

42. Be1O0Op MecTa BKITIOUEHUSI TOPMO3HONU OOMOTKH

43. I'a3oBag 3a11uTa MaclIsiHBIX TPaHCHOPMATOPOB

44. Pe3epBHbIe 3alIIUTHI TpaHCPOpMaTOpa

45. ABTOMaTH4ecKoe MOBTOPHOE BKIIoOUeHHe. OOOCHOBaHNE TPUMEHEHM S, OCHOBHbIE
TpeOOBaHMsI, UX peaTu3alus B CXeMe

46. [IpotuBoaBapuiiHasi aBTOMaTHKA

47. ABTomatnueckuii BBoJ pe3epBa. O60CHOBaHUE MPUMEHEHUsI, OCHOBHbIE TPEOOBAHUS, UX
peanu3alus B cCXeme

48. ABTOMaTHYeCKas 4acTOTHas pa3rpy3ka. OdiacTh IpUMEHEHUs, OCHOBHBIE TPEeOOBaHUS
49. JlenutenpHas aBTomatuka (AITAX, AJIAP). O6nacts npumenenus. Haznauenue

50. IToHATHE NEKTPUYECKOTO LICHTPA CUCTEMBI

BapuaHThl 3a1aH1I HA KYPCOBOM MPOEKT (COTJIacOBaHbI C BApUAHTAMU 33JaHUM 11O
JTUCIUTUTIHE « MUKPOTIPOIIECCOPHBIE CPEACTBA YITPABIICHUS B 3JIEKTPOIHEPTETUKER):
HasBaHue TeMbl KypcOBOTO MpOEKTa Ha TUTYJIbHOM JmcTe: "Pacder 3ammThl CHIIOBOTO
Tpanchopmaropa"

Bapuantsl 3a1aHmi:

1. s moactaniuu 220/35/10 kB "FOxtanu" BeIOpaTh HEOOXOIUMBIE YCTPOUCTBA pelIeHOMN
3alUTHl CUJIOBOTO TpaHChopMaTopa M pacCUUTaTh YCTABKH ITUX YCTPOMCTB, BHITTOJTHEHHBIX
Ha 3JIEKTPOMEXaHUYECKON Oa3ze

2. Hnsa noacranumu 220/35/10 kB "Jlormua" BbIOpaTh HEOOXOAUMBIE YCTPOUCTBA peIeHHON
3alUTHl CUJIOBOTO TpaHcPopMaTopa M pacCUUTATh YCTABKHU ITUX YCTPOMCTB, BHIMOJTHEHHBIX
Ha 3JIEKTPOMEXaHUYECKON 0a3ze

3. s moacranuuu 220/35/10 kB "AunkyH" BeIOpaTh HEOOXOIUMBIE YCTPOMCTBA peNeHHOM
3aIUTHl CUJIOBOTO TpaHChopMaTOpa M pacCUYUTATh YCTABKH ATUX YCTPOUCTB, BHITTOJTHEHHBIX
Ha 3JIEKTPOMEXaHUUECKOH Oase

4. Nnsa noacranumuu 220/35/10 xB "Tytayn" BbeIOpaTh HEOOXOAUMBIE YCTPOMCTBA pelIeHOMN
3alUTHl CHJIOBOTO TpaHChopMaTopa M pacCUUTaTh YCTABKHM ITUX YCTPOMCTB, BHIITOJTHEHHBIX
Ha 3JIEKTPOMEXaHUYECKON Oa3ze

5. Hna moncranumm 220/35/10 xB "Ilpuseiickas" BbIOpaTh HEOOXOAMMBIE YCTPOMCTBa
peneHON 3aluThl CUJIOBOTO TpaHCOpMAaTOpa M PACCUYUTATh YCTABKU ITHX YCTPOMCTB,
BBITIOJIHEHHBIX Ha 3JIEKTPOMEXaHUUYECKOM Oaze

6. s moacranmuu 220/35/10 kB "Tynramna" BeiOpaTh HEOOXOIMMBIE YCTPOUCTBA PEIEHHON
3aIUTHl CUJIOBOTO TpaHChopMaTopa M pacCUUTATh YCTABKHM ITUX YCTPOWMCTB, BHITIOJTHEHHBIX
Ha 3JIEKTPOMEXaHUUECKO Oase

7. Hna moacranmum 220/35/10 kB "KiroueBas" BbuIOpaTh HEOOXOIUWMBIE YCTPOMCTBA
peneitHON 3aluThl CUJIOBOTO TpaHCOpMAaTOpa M PACCUUTATh YCTaBKU 3THX YCTPOMCTB,
BBITIOJTHEHHBIX HA 3JICKTPOMEXaHIMIECKOU Oase

8. Hns moncranumu 220/35/10 kB "IIummanoBck" BbIOpaTh HEOOXOAMMBIE YCTPOMCTBA
pellefHON 3aIMThl CUJIOBOTO TpaHChOpMATOpa U PACCUMTATh YCTABKU ITUX YCTPOWCTB,
BBITIOJIHEHHBIX Ha 3JIEKTPOMEXaHUUECKOM Oaze

9. Hna moncranumu 220/35/10 kB "HoBokueBka" BbIOpaTh HEOOXOIUMBIE YCTPOWCTBA
pENeHHON 3aIlMThl CUJIOBOTO TpaHCPOPMATOpPA M PACCUUTATH YCTABKM ITUX YCTPOWCTB,
BBITTOJTHEHHBIX HA 3JIEKTPOMEXaHUYECKO 6ase

10. Jna moacranumm 110/35/10 kB "3amagnas" BwIOpaTh HEOOXOJMMBIE YCTPOMCTBA
peneifHON 3aluThl CUJIOBOTO TpaHCOpMATOpa M PACCUUTATh YCTABKU 3THX YCTPOMCTB,
BBITIOJTHEHHBIX HA 3JIEKTPOMEXaHMIECKOU Oase

11. It momcrantium 110/35/10 kB "PomHubI" BEIOpaTh HEOOXOMMMBIE YCTPOMCTBA peIeiHHON
3alUTHl CUJIOBOTO TpaHCchopMaTopa M pacCUYUTaTh YCTABKHU ITUX YCTPOMCTB, BHIMTOJTHEHHBIX
Ha 2JIEKTPOMEXaHUYECKON 0a3ze



12. Hms moncranmuu 110/35/10 kB "Bo3zkaeBka" BbIOpaTh HEOOXOIMMBIC YCTPOWCTBA
peNeHON 3aluThl CHJIOBOTO TpaHC(OpMATOpa M PACCUYUTATh YCTABKU 3THX YCTPOUCTB,
BBITIOJTHEHHBIX Ha 3JIGKTPOMEXaHUUECKOM Oaze

13. dna nmoxacranmuu 110/35/10 xB "Tam6oBka- T1" BbIOpaTh HEOOXOIMMBIE YCTPOMCTBA
peNeHON 3alUThl CHJIOBOTO TpaHchOpMaTOpa M PacCUUTATh YCTAaBKH 3THX YCTPOMCTB,
BBITTOJTHEHHBIX Ha JJICKTPOMEXaHHIECKOH Oa3e

14. s moncraniuu 110/35/10 kB "TamOoBka- T2" BbIOpaTh HEOOXOAUMBIE YCTPOHCTBA
peneHON 3aluThl CUJIOBOTO TpaHC(OpMATOpa M PACCUYUTATh YCTABKU ITHX YCTPOMCTB,
BBITTOJIHEHHBIX Ha 3JIEKTPOMEXaHUUYECKOM 0aze

15. dus moacranuumu 110/35/10 kB "Y3noBas" BeIOpaTh HEOOXOAMMBIE YCTPOUCTBA PEICHHOM
3aIUTHl CUJIOBOTO TpaHChopMaTopa M pacCUUTaTh YCTABKHM 3TUX YCTPOMCTB, BHITIOJTHEHHBIX
Ha 3JIEKTPOMEXaHUUECKO Oase

16. na nmoncranmuu 110/35/10 xB "WBanoBka- T1" BbIOpaTh HEOOXOIMMBIE YCTPOMCTBA
peneiHON 3aluThl CUJIOBOTO TpaHCchOpMAaTOpa M PACCUUTATh YCTABKU 3THX YCTPOMCTB,
BBITTOJTHEHHBIX Ha 3JICKTPOMEXaHMIECKOH Oa3e

17. Ansa moacranumu 110/35/10 kB "MBanoBka- T2" BbIOpaTh HEOOXOAMMBIE YCTPOMCTBA
peNeHON 3aluThl CUJIOBOTO TpaHChOpMATOpa M PACCUYUTATh YCTABKU ITHX YCTPOMCTB,
BBITIOJTHEHHBIX Ha 3JIEKTPOMEXaHUUYECKOM Oaze

18. Hmns moacranumu 110/35/10 kB "BAM" BbIOpaTh HEOOXOAMMBIE YCTPOMCTBA pPEICHHON
3alUTHl CUJIOBOTO TpaHCchopMaTopa M pacCUUTaTh YCTABKHM ITUX YCTPOMCTB, BHITTOJTHEHHBIX
Ha 3JIEKTPOMEXaHUUECKON Oase

19. dns moncranuumu 110/35/10 kB "CepsimeBo" BbIOpaTh HEOOXOIUMBIE YCTPOWCTBA
peneifHON 3aluThl CUJIOBOrO TpaHCchOpMaTOpa M PACCUUTATh YCTABKU 3TUX YCTPOMCTB,
BBITTOJTHEHHBIX Ha 3JICKTPOMEXaHHYECKOH Oa3e

20. Hns moacranumm 110/35/10 xB "KoOonmo" BbIOpaTh HEOOXOAMMBIE YCTPOMCTBA
peNeHON 3aluThl CHJIOBOTO TpaHChOpMATOpa M PACCUUTATh YCTABKU 3THX YCTPOMCTB,
BBITIOJTHEHHBIX Ha 3JIEKTPOMEXaHUUECKOM Oaze

21. Hna moactanuum 110/35/10 kB "CepreeBka" BbIOpaTh HEOOXOAUMBIE YCTPOMCTBA
peNeHON 3alUThl CHJIOBOTO TpaHCchOpMAaTOpa M PacCUUTATh YCTAaBKH 3THX YCTPOMCTB,
BBITTOJITHEHHBIX Ha JJIEKTPOMEXaHHIECKOH Oase

22. s moacranmuu 110/35/10 kB "JIMM" BbIOpaTh HEOOXOAMMBIE YCTPOMCTBA peIeHHOM
3alIUThl CUJIOBOTO TpaHCPopMaTOpa M PACCUUTATh YCTABKHU ITUX YCTPOMCTB, BHIMOJHEHHBIX
Ha 2JIEKTPOMEXaHUUECKON Oase

23. Hna moacranmmu 110/35/10 kB "HekpacoBka" BbIOpaTh HEOOXOAMMBIE YCTPONCTBA
peNeHON 3aluThl CUJIOBOTO TpaHC(OpMATOpa M PACCUYUTATh YCTABKU 3THX YCTPOMCTB,
BBITIOJTHEHHBIX Ha 3JIEKTPOMEXaHUUECKOM Oaze

24. na noxacranmuu 110/35/10 kB "CunukatHas" BeIOpaTh HEOOXOIMMBIE YCTPOMCTBA
peNeHON 3alUThl CHUJIOBOTO TpaHchOpMaTOpa M PacCUUTaTh YCTABKH 3THX YCTPOMCTB,
BBITTOJTHEHHBIX Ha JJICKTPOMEXaHHIECKOH Oase

9. YYEBHO- METOANMYECKOE U NTHOOPMAIIMOHHOE OBECIIEHEHUE
YUYEBHOTI O INIPEJIMETA

a) JuTepatypa
1. PeneiiHas 3ammTa M aBTOMATHKA 3JIEKTPOIHEPreTUUECKHX CHCTEM [DIIEKTPOHHBIN
pecypc]:  yueb. mocobue Ui HAmpaBeHUsS TOATOTOBKU "DIIEKTPOIHEPreTUKA U
anexkTporexHuka" / coct.: A. H. Kosnos, B. A. Ko3nos, FO. B. Mscoenos ; AMI'Y, OH. ¢. - 4-
¢ u3fd., uchnp. - bmarosemenck: M3n-Bo Amyp. roc. yH-Ta, 2017. - 160 ¢. Pexxum mocryma:
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/9689.pdf
2. Peneifnas 3amura U aBTOMaTHKa B 3JIEKTPUUIECKUX ceTsx / mox penakmueit B. B. [lpo3m. —
MockBa : Mzmarensckuit gom OHEPI'MA, AneBuc, 2012. — 632 c¢. — ISBN
978-5-904098-21-6. — Texcr : anextponHslit // Lludposoit oOpazoBatenbhblii pecypc IPR
SMART : [caiiT]. — URL: https:// www.iprbookshop.ru/22702.html (mata oOpareHus:
29.03.2024). — PexuM gocTymna: s aBTOPU3UP. MOJIb30BATENEH
3. AmnnpeeB, Bacunuii AmnapeeBuu. PeneiiHas 3ammTa W aBTOMATHKa CHCTEM
anexkTpocHaOxeHus [Tekcr]: yueb.: pek. Mun. obp. P® / B. A. Auapees. — 6-¢ u3m., cTep. —



M.: Bercui. mk., 2008. - 640 c.
4. YopaxueHus 1o peneitHo 3ammure [Tekcr] : yue6. mocodue / O. I1. Anekcees [u ap.] ; moa
pexn. O. I1. Anekceesa, 2005. — 64 c.
4. PeneitHas 3ammMTa W aBTOMAaTUKA 3JIEKTPOIHEPIETUUECKUX CHUCTEM [DIIEKTPOHHBIH
pecypc] : MmeToA. ykazaHus K mpakT. 3aHsatusm. U. 1/ AMI'Y, OH. ¢.; coct.: A. H. Kosmnos, A.
I'. PoraueBa. - 2- ¢ usn., ucnp. . - bmarosemenck: M3a-Bo Amyp. roc. yH-Ta, 2017. - 37 ¢
Pexxum nocryna: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7755.pdf
5. ABTOMAaTHKa JHEPrOoCUCTEM [DJIEKTPOHHBIN pecypc|: METO. yKa3aHus K jiab. paboTam
TS HaIlpaBJIGHWS! MOJTOTOBKHU "JJIEKTposHepreTuka W ajiekTpoTexHuka"/ AmMI'Y, DH.d.;
coct. A. H. Ko3nos. - 2-e u3a., ucnp.. - bimarosemenck: M3n-so Amyp. roc. yH-Ta, 2017. - 76
¢ Pexxum pgocryma: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7750.pdf
6. I'paduyeckasi 4yacTb KypCOBBIX IPOEKTOB M BBIMYCKHBIX KBAIM(PUKAIIMOHHBIX paboT
[DnexTpoHHBIN pecypc] : yuebd. - meton. mocodue. Y. 2/ AmI'Y, DH.¢.; coct.: A. H. Ko3zmnos,
B. A. Ko3znos. - bnarosemenck: M3n-Bo AMyp. roc. yH-Ta, 2017. - 168 ¢ Pexxum mocryma:
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7735.pdf

6) nporpammuoe obecnieueHue u MHTEepHET-pecypehl

No HaumenoBanue Onucanue

1 [Mathcad Education - |25 pa6. mect o Software Order Fulfillment Confirmation,
University Edition Service Contract # 4A1934168 ot 18.12.2014.

2 | RastrWin3 Bbazossiii | 10 JIUII. ITo JIOTOBOPY
KOMITJIEKC Ne0323100012213000182-0001592-01/1144 ot 31.12.2013.

3 [ RastrWin3 TK3 10 JIUII. o JIOTOBOPY

Ne0323100012213000181-0001592-01/1143 ot 31.12.2013 u
norosopy Ne236 ot 02.12.2014.

4 | ABTomMaTuzmpoBaHHas Jluuensusa xomMmepueckass 1mo jgoroBopy Ne945 ot 28

HH(GOPMAIIMOHHAS Hos10ps 2011 rona.
OubnmoTeyHasi cucrema
«APBUC 64»

5 |Ilporpammuasi cucrema | Kommepueckas TuiieH3us o MOAIUCKE IO JTUIEH3UOHHOMY
«ArTuriaruat.BY3» noroBopy Ne200 ot 04 mast 2016 roaa.

6 | [IporpaMMHBbIii 15 pa6. Mect o gorosopy Ne 205 ot 12.11.2014.
komiiekc APM CP3A-4

7 | http:// DnekTpoHHOo-0ubmuoreunas cucrema IPRbooks — HayuHo-
www.iprbookshop.ru/ 00pa3oBaTeNbHBIN pecypc AT pelieHus 3a/1a4 O0OyUeHHs B

Poccun 1 3a pyoesxxom. YuukansHas matgopma IbC
IPRbooks o0beauHsieT HOBelIIe MHPOPMAITTOHHBIE
TEXHOJIOTHH U yUeOHYIO JTULEH3NOHHYIO JIUTEPATYPY.
Kontent OBC IPRbooks oTBeuaet TpeboBanusIM
CTaHIapTOB BhIcHIeH 1KoJbI, CI1O, TOMOTHUTETHFHOTO U
nuctaHimoHHoro oopa3oanus. bC IPRbooks B moHOM
00beMe COOTBETCTBYET TPEOOBAHUSIM 3aKOHOAATENIHLCTBA
P® B chepe obpazoBanus

8 | http://e.lanbook.com/ DeKTpoHHas bubanoTeuHas cucrema «M3maTenbcTBa
JlaHb», TeMaTUYECKHUE ITAKEThI: MATEMATHKa, (PU3KKA,
WHXCHEPHO-TEXHUYCCKUE HAYKH, XMMUS

9 | https://urait.ru DnekTpoHHas oubnuoreunas cucrema «kFOpaiit». 9bC
«FOpaiiT» B MOJIHOM 00BEME COOTBETCTBYET TPEOOBAHUSIM
3akoHOAaTenbcTBa PD B chepe oOpazoBaHus

10 [ https://elibrary.ru Hayunas snextponnast oubmmorexka eLIBRARY.RU
poccHiicKuit THPOPMAIIMOHHO- AaHAJTUTUYECKUH TTOPTaII B
001aCcTH HaYKH, TEXHOJIOTUU, MEAUIIUHBI 1 00pa30BaHUs




B) mpodeccrnoHaabHble 0a3bl JAHHBIX U NH(HOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

Ne HaunmenoBanue Onucauue

1 | https://gisee.ru/ lNocynapcrBennas nHGOpPMALIMOHHAS CHCTEMA B 001aCTH
9HEpProcOepeKEeHUs U MOBBIIICHUS JHEPTeTUYECKON

3P PEKTUBHOCTH. DKCIEPTHBIN MOPTAII IO BOIIPOCAM
9HEPTOoCcOepeKEHMSI.

2 | http://drsk.ru OdunmanbHbIi calT AKIIMOHEPHOE OOIIECTBO
"JlanpHEBOCTOUHASI pacIpe/IeIUTeNIbHAS CETEBAS
KoMIaHus"

3 | http:// www.rushydro.ru/ | Odwurmanensriii caiit [TAO «Pycl'uapo»
company/

4 | https://www.gis-tek.ru/ I'NC TOK - denepanbHas rocyiapcTBeHHAsS
nH(OpMaIIMOHHAS CUCTeMa, CofieprKalasi HHPpopMaIuio o
COCTOSIHMH U TTPOTHO3€ Pa3BUTHS TOTUTMBHO-
9HEPreTUYECKOro KkoMruiekca Pd.

5 | https:// www.gost.ru/ ®deniepaIbHOE ATEHTCTBO MO TEXHUYECKOMY
portal/gost/ perynupoBaHuio u MeTposoruu (Pocctanmgapr)

6 | http:// www.fsk- ees.ru/ | ®enepanbHas ceTeBasi KOMnanusi EQuHON sHEPreTHIECKON
about/ cuctembl. [1yOmmyHOe aKIIMOHEPHOE OOIIECTBO «CO3aHO B
standards_organization/ | COOTBETCTBHH C MPOrpaMMoOi pehOpMUPOBAHUS
3JIeKTpOo3Hep- retuku Poccuiickoit denepaniny Kak
OpraHu3anus 1o ynpasieHn0 ENMHON HAIMOHAIBHOU
(obmepoccutickoit) anexkrpuueckoit cersio (EHOC) ¢
LIEJIBIO €€ COXPAHEHUS U Pa3BUTHS.

7 | https://minenergo.gov.ru/ | MunucrepcTBo 3HepreTuku Poccutickoit denepanuu

node/234 (Munsnepro Poccun)
10. MATEPUAJIbBHO- TEXHUWYECKOE OBECIIEYEHUE YYEBHOI'O
IMPEJIMETA

3aHsaTus o gucruruinHe «Pernelinas 3amuTa 1 aBTOMaTU3AIHS JJIEKTPOIHEPTETUHUECKUX
CHUCTEMY» MPOBOASATCS B CIIEHUATM3UPOBAHHBIX TOMEIIECHUSX, TPEICTABIISIONINX COOO0M
AyAUTOPUU ISl TPOBEACHUS 3aHIATUH JIEKIIMOHHOTO TUIA, 3aHITUH CEMUHAPCKOTO

THIA, TPYIITOBBIX U MHAWBHUIYaJIbHBIX KOHCYJIbTAIIUH, TEKYIIIETO KOHTPOJIS U
MPOMEXKYyTOUHOM aTTecTaruu. CrieruanabHbIe TOMEIIEHUS] YKOMITICKTOBAHBI
CIEIUAIM3UPOBAHHON MeOETbI0 M TEXHUUECKUMU CPEICTBAMU OOYUEHHUS, CITYKAIUMU IS
npeAcTaBiieHus yueOHoM nHdopmanu 60JbiIoi aynutopun. Bee moMeneHust, B KOTOPBIX
MPOBOJISATCS 3aHSATHS, COOTBETCTBYIOT JICHCTBYIOIIMM ITPOTHUBOTIOKAPHBIM ITPABUIIAM U
HOpMaM.

B kauecTBe MaTepuaIbHO- TEXHUUECKOTO O0ECTICUeHUS TUCIIUTUTMHBI UCTIOJIB3YIOTCS
MYJIbTUMEIUMHBIC CPE/ICTBA, MHTEPAKTUBHAS JOCKA. MaTepuaJ JICKIUMA MpeICTABICH B BUIE
npesentaunii B Power Point. JIj1st mpoBeaeHust 1a00paTOPHBIX U MPAKTUYECKUX 3aHITUN U B
CaMOCTOSITEIbHOM paboTe CTYIEHTOB UCIIOJIB3YIOTCS TEXHOJIOTUUECKHE CXEMbI, MOJCITN
nporeccoB. [IpakTuueckue padoOThI MPOBOIATCS C UCITOIB30BAHUEM CTAIIMOHAPHOTO U
MEPEHOCHOT'O KOMITBIOTEPHBIX KJIACCOB Ka(eaphl IHEPTETUKH.

CaMocrosTenbHast paboTa 0O0yJaromMXcsl OCYIIECTBIISETCS B TOMEIIEHUSIX, OCHAIIEHHBIX
KOMITbIOTEPHOM TEXHUKOM C BO3MOKHOCTBIO MOJKIIOUEHUS K ceTu « THTepHET» U
obecrieueHneM I0CTyna B JIEKTPOHHYIO HH()OPMAIIMOHHO- 00pa30BaTEIBHYIO CPELy
YHUBEPCUTETA.



