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1 Ilenn ocBOEHHUST TUCITATLTHHBI

Hemssmu OCBOEHHUSI MUCIIAIUINHEI «Peneinas 3aIuTa Hu aBTOMAaTH3aIU
AIIEKTPOIHEPTETUUECKUX CUCTEM» SBJIsieTcss (OpPMUpOBAaHHE Y CTYIACHTOB MPOQecCHOHATbHBIX
3HAHWK B 00JIACTH TEOPUHU M TPAKTUKH YCTPOWCTB PEIICMHOW 3allUThl W aBTOMATH3alUU
aneKTposHepreTuueckux cucrem (P3uA).

JIns qocTHKEHUs TIOCTaBACHHOU LIeJIH HEOOXOq1UMO:

- UCITIOJIB30BAaTh B JICKIITMOHHOM MaTepI/Iane nu MaTepI/IaJIe HpaKTI/I‘IGCKI/IX 3aH$ITI/II>'I CBCACHHUA O
HOBEHIUX pa3paboTKax B 00JaCTH MUKPOIIPOLIECCOPHBIX CPEJICTB 3aIUTHI;

- OpPraHu30BaTh MPOBEJACHUE JTa0OPATOPHOTO MPAKTUKYMa, IMOCBSIIEHHOTO U3YYEHHUIO CXEM
Y TIPUHITUIIOB JIEHCTBUS OCHOBHBIX BHUJIOB PEJICHHOHN 3alllUTHI M aBTOMATHUKH 3JIEMEHTOB CHCTEM
AJIEKTPOCHAOKEHNS,

- B IEJAX IOJYYCHHUS M 3aKpEIJICHUsS HABBIKOB IMPOCKTUPOBAHHUS YCTPOWCTB peleHHOMN
3alUTHl U aBTOMAaTHKH OPTaHU30BaTh BBHIIIOJHEHNE KYPCOBOM pabOTHI.

2 MecTo AUCHUILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOIl NPOrpaMMbl MOATOTOBKH
O0akaJsiaBpa

Hucuunnuna «PesneiiHas 3amuTa M aBTOMATU3ALMSA AJIEKTPOIHEPTreTUYECKUX CHUCTEM»
OTHOCHTCSI K JUCITUIUIMHAM BapHaTHBHOM YacTh 1 6J10ka 00pa3oBaTesIbHON IPOTrPaMMBI.

YcenemHoe yCBOGHHE MaTepuaia MpearnoaaracT 3HaHUe CTYJEHTAMH OCHOBHBIX IMOJ0KEHUN
CJHEAYIOINX AUCIUILINH:

«Teopernueckre OCHOBBI AJEKTPOTEXHHUKW». OCHOBHBIC IMOJOKEHUS U 3aKOHBl TEOPHUH
SJIEKTPUYECKUX U SJICKTPOHHBIX 1IE€TI€H, MArHUTHBIX IENEH, 3JIEKTPOMArHUTHOTO TOJIs;

«INEKTPUUYECKHUE MAIIUHBD). MPUHIUIBI JEUCTBHS, YCTPOWCTBO M CBOMCTBA Pa3IM4YHOIO
BUJIAa 3JICKTPUUYECKUX MALIUH, UX KOHCTPYKTHBHOE MCIOJIHEHHE, 3JEKTPOMArHUTHBIE MPOLECCHl U
SIBJICHUS B DJIEKTPUYECKUX MAIIMHAX;

«INEKTPUYECKHE CTaHUUM U TOJCTAHIMU»: TEXHOJOTHMYECKUM IPOIIECC MPOU3BOICTBA
ANEKTPOSHEPIUM HA DSJIEKTPOCTAHUMSX PA3JIUYHBIX THUIOB; HA3HAYEHUE WM NPUHUUIT JIEUCTBUA
OCHOBHOTO M BCIIOMOTATEIBHOTO JJIEKTPOOOOPYIOBaHUS dIEKTPHUUECKUX CTAHIIMNA U TOACTaHIUM;
CXEMBI JIEKTPUUCCKUX COCTUHEHUN DIEKTPUUECKUX CTAHIIUN U TOJICTAHIINN; COOCTBEHHBIE HYKIbI
Y OIIEPATUBHBIN TOK Ha DJIEKTPUUYECKUX CTAHLMAX U MOJCTAaHIUSAX;

«INEKTPOIHEPTETUUECKUE CUCTEMBI U CETH»: THUIBI KOH(MDUTYpaLMil DJIEKTPUUECKUX CETEH,
XapaKTePUCTUKU OOOPYIOBAHUS JIMHUW W TOJCTAHIIMA, METOJBI TOCTHXKEHHUS 3aJaHHOTO YPOBHS
HaJCKHOCTH AIEKTPOCHAOKEHNS, OCHOBHEIC HCTOYHHUKHU MUATaHUS, OCHOBHOE
AIIEKTPOOOOPYIOBAHUE, PEKUMBI PabOTBHl CXEM pacIpeleIUTeNbHBIX dJIeKTpoceTell 10 W BhIme 1
kB; TpeOGoBaHMs K HAJE)KHOCTH;

«[lepexoaHble MpolECCHl B IEKTPOIHEPTETUUECKUX CHUCTEMax»: (hU3Mueckas CYIIHOCTb
MEePEXOAHBIX TMPOLECCOB; MNPUYMHBI M  TMOCIEICTBUS MMEPEXOAHBIX MPOLECCOB; METOMABI
KOJINYECTBEHHOW OLIEHKH ITEPEXOAHBIX MPOLIECCOB;

«CoOCTBEHHBIC HYXX/IBI U BTOPUYHBIE KOMMYTAIMHU JIEKTPUUECKUX CTAHIIMHA U
MOJICTAHINII». 000pyAOBaHUE PACTIPEACTUTENBHBIX YCTPOUCTB, U3MEPHUTENbHBIE TPAaHCPOPMATOPHI
TOKa M HaIPSKEHUS, CXEMbl BTOPUYHON KOMMYTAIMH, CXEMbI YIIPABJIEHUS BBICOKOBOJIBTHBIMHU
BBIKJTFOUATEIISIMU.

3HaHus (yMEHUs, BIQJIEHUS), MOJTyYEHHBbIE TPH W3YYCHUU JTAHHOW IJUCIUIUITMHBI OymyT
HEO0OXOUMBI Ha TOCYaPCTBEHHOM 3K3aMEHE U MPH BBIOJHEHUHU BBITYCKHOW KBaTU(UKAIIMOHHON
paboTHI.



3 Komnerenuuu oOyuyawmerocsi, ¢opMmupyemMble B  pe3yjbTaTe OCBOCHUA
AUCHUILIMHBI (MOYJIS) M IJIAHMPYeMble pe3yJIbTaThl 00yYeHH sl

CTpYyKTYpHBII 3JIEMEHT
KOMITETCHIIUHT

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

Croco0HOCTh y4aCTBOBATh B IIAHHPOBAHMHU, NMOATOTOBKE M BBINOJHECHUHM THIIOBBIX JKC-
NepUMEHTAJIbHBIX UCCIe0BaHMIT 10 3a1aHHoi MeToauke (ITK-1)

3HaTh —

BUJIbI KCIIEPUMEHTAIbHBIX HCCIIEI0OBAHUN B ITOJITOTOBKE K
BBITIOJTHEHHIO MPOCKTHBIX PabOT B 00JIACTH 3alTUTHI
AJIEKTPOYCTAHOBOK

Ha3HaueHHe HKCIEPUMEHTAJIbHBIX UCCIIEIOBAHUM B IIOATOTOBKE K
BBITIOJTHEHHUIO PACYETHBIX Pa0OT B 00JaCTH 3aIUTHI U
ABTOMATHKH JIEMEHTOB CUCTEM DJIEKTPOCHAOKEHHS

coJiepKaHue SKCIIEPUMEHTAIbHBIX UCCIEI0BAHUI B TOJTOTOBKE
K BBITIOJIHEHHUIO PACUETHBIX paboT B 00J1aCTH 3aLUTHI U
aBTOMAaTHKH JIEMEHTOB CUCTEM 3JIEKTPOCHA0KEHUS

Ymets —

BBIICTISITh HEOOXOAMMBIE PE3YNbTaThl AKCHEPUMEHTAIBHBIX
WCCIICIOBAaHW TIpU TMOATOTOBKE U IUIAHUPOBAHMM padoOT B
obmacTH  3alIUTBl M aBTOMATHKH  JJIEMEHTOB  CHCTEM|
AIEKTPOCHAOKEHHS

WCIIOJIb30BaTh PE3yJbTaThl IKCIICPUMECHTAIBHBIX HCCIICIOBAHUN
MpHU MOJATOTOBKE M IJIAHUPOBAHUU PaOOT B OOJIACTH 3aIIMUTHI U
ABTOMATHKH 3JIEMEHTOB CUCTEM DJIEKTPOCHAOKEHUS
apryMEHTHPOBAHO 000CHOBBIBATH pe3yIbTaThl
AKCIIEPUMEHTAIBHBIX ~ HMCCICIOBAaHUN TIPU  TOJATOTOBKE K
BBIMIOJTHEHUIO paboT B 00JacTH 3almIUThl M aBTOMAaTHKH|
9JIEMEHTOB CHCTEM DJIEKTPOCHAOKEHUS

Bnanets —

HaBbIKaMH O606H.ICHI/I$I PE3YIbTATOB 3KCIICPUMCHTAJIbHBIX
I/ICCJ'Ie,Z[OBaHI/Iﬁ B NIOAT'OTOBKEC K BBIIIOJTHCHUIO pa60T B o0JyacTu
3alIUThl 1 aBTOMATUKH 3JICMCHTOB CUCTEM 3JI€KTpOCH&6)KCHI/I$I
crocobamu OLICHUBAaHUA 3HAYMMOCTHU U HpaKTH‘ICCKOfI
OPUTrOAHOCTHU PE3YJIbTATOB SKCIICPUMCHTAJIbHBIX HUCCIIeIOBaHUN
IpH IOATOTOBKE U IIJIaHUPOBAHHUU p3_60T B oOJacTu 3alllUThl 1
ABTOMATHUKH 3JIEMCHTOB CUCTEM 3HCKTpOCH&6)KCHI/ISI
MCTOAUKAMMU BBIITOJIHCHUA SKCIICPHUMCEHTAJIbHBIX I’ICCJ'ICI[OB&HI/Iﬁ
IpH NIOATOTOBKE U IIJIaHUPOBAHHUU p3_60T B o0OJyacTu 3allIMThI 1
ABTOMATHUKH 3JICMCHTOB CUCTCM 3H€KTpOCH36)KCHI/I$I

Cnoco0HocTh 00padaThiBaTh pe3yabrarhl 3kcnepumentos (IK-2)

3HaTh _

Ha3HA4Y€HHE U LI€Tb BBITTOJIHEHHS SKCIEPUMEHTATBHBIX
W3MEpPEHHI MapaMeTPOB YCTPOUCTB U AJIEMEHTOB PEJICHHOMN
3alllUThl U aBTOMATUKU

METOJIMKH 00pabOTKH PE3yabTaTOB SKCIIEPUMEHTOB B 00JIaCTH
pENEeHHON 3alIUThl 1 aBTOMATHKH 3JIEMEHTOB CUCTEM
ANEKTPOCHAOKEHUS

VYmMmers _

00pabaTeIBaTh pe3yNbTaThl SKCIIEPUMEHTAILHBIX U3MEPEHHIA
MMapaMeTPOB YCTPOMCTB M JIEMEHTOB PEJICHHOMN 3alIUThI U
ABTOMAaTUKH

OLICHUBATh PE3YyJbTAThI SKCIIEPUMEHTAIBHBIX H3MEPEHUI
MMapaMeTPOB YCTPOMCTB U JIEMEHTOB PEJICHHOMN 3alIUThI U
ABTOMAaTUKH




CTpyKTYpHBIN JIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl 00y4eHUs

Bnanets

HaBbIKaMu (OPM MPEICTABICHUS MTOJTYYEHHBIX
JKCIEPUMEHTAIBHBIX PE3YJIbTaTOB U3MEPEHHUS IAPaMETPOB
YCTPOMCTB U 3JIEMEHTOB PEJICMHOMN 3aILUThI U ABTOMATUKHU
METOAMKAMH OLEHKH SKCIEPUMEHTAIBHBIX PE3YJIbTaTOB
HU3MEpEHHUS TapaMeTPOB YCTPOMCTB U 3JeMEeHTOB P3uA

Crnoco0HOCTh MPUHUMATH Y4acTHe B POEKTHPOBAHUHU 00bEKTOB NMPodeccHoHATbHOM
MesITeJIbHOCTH B COOTBETCTBHHU ¢ TEXHUYECKHM 32JaHHEM U HOPMATHBHO-TEXHHYECKOM
[MOKYMeHTaIueil, co0/Io1as pa3indHble TEXHHYECKHE, SJHeProd(peKTHBHbIE
hkosiornueckune rpedosanus (IK-3)

3Hare

HAa3HAYEHUE PA3IUYHbIX BUJIOB YCTPONCTB PEICHHON 3aIUThI
U aBTOMAaTUKU

HOpPMAaTHUBHBIE TPEOOBAaHUS K DJIEMEHTAM U BUAM yCTPOICTB
peNeHON 3alUThI Pa3JIUYHBIX JIEMEHTOB CUCTEM
JIEKTPOCHA0KEHUS

YCIJIOBUS OLIEHKH [1apaMeTPOB MPOEKTUPYEMBIX YCTPONCTB
peNeHON 3alIUThI 1 aBTOMATU3ALMH 3JIEKTPOYCTAHOBOK
METO/Ibl pacyeTa NapaMeTpOB YCTPOMCTB PEICUHON 3alUTHI U
aBTOMAaTHUKH 3JIEKTPOIHEPreTUYECKUX OOBEKTOB

IIPUHLIMIIBI TIOCTPOEHUS CXEM PEJICHHON 3alUThl U
ABTOMAaTUKH

YmeTs

apryMEHTHPOBaHO (hOpMyIHpOBaTh TPEOOBAHUS K
yCTpOHCTBaM peleHO 3alUThl U AaBTOMAaTHUKHU Pa3IMUHbIX
AJEKTPOYCTaHOBOK

BBIIEIISATH TPeOyeMbIil 00beM HEOOXOIUMBIX YCTPONCTB
peNeHON 3aIUThl 1 aBTOMAaTUKH Pa3JIMYHBIX
ANEKTPOYCTaHOBOK

OLleHUBaTh 3((PEKTUBHOCTH Pa3IMUHBIX BUJIOB YCTPOUCTB
pENEHHON 3alUThl 1 ABTOMATHKH

YUTATh NPUHIMIIUATIbHBIE CXEMBI YCTpoiicTB P3uA

Bnanets

MPAaKTHYECKIMH HaBBIKAMU OIeHKH () (HeKTHBHOCTH
MIPUMEHEHMSI Pa3InYHbIX yCTpoiicTB P3nA
MPAKTUYECKHMMH HaBBIKAMU OIpeIesIeHUs] HE0OOXOAMMOT0
o0BbEMa 1 BUJIOB ycTporcTB P3nA

HaBBIKAM YTEHUS MPUHIUAMTHATGHBIX SJIEKTPUIECKUX CXEM
METOAaMH MOBbIIIEHUS 3()(HEKTUBHOCTH IPUMEHEHUS
ycTporictB P3nA

Cnoco6HOCTH MPOBOIUTH 000CHOBaHUE MPOeKTHBIX pemennii (ITK-4)

3HaTh

BU/JIbI TOBPEKICHUI 1 HEHOPMAJIbHBIX PEKUMOB PaOOTHI B
ANEKTPOIHEPTETUUECKUX CUCTEMAX

METObI OOHAPYXEHHUS BOZHUKHOBEHUS MOBPEKICHUHN U
HEHOPMAaJIbHBIX PEKUMOB PabOTHI AJIEKTPOIHEPTETUUECKUX
CUCTEM

MIPUHLIMIIBI IEHCTBUS OTJIENbHBIX 2JIEMEHTOB yCTpOHCTB P3MA
MPUHIUIBI IEHCTBHS U HEOOXOIUMBIE YCIIOBHS [T paOOTHI
pa3nuuHbIX ycTpoict P3nA




CTpyKTYpHBIN JIEMEHT

[Tnanupyemble pe3yabTaThl 00y4eHUs

KOMITIETEHIINH
YMeTh apryMEeHTHPOBATh MMPOEKTHBIE PEIICHUS [IPH BBIOOpE
YCTPOMCTB peIeHHON 3alUThl 1 aBTOMATUKH
OOBSICHUTH MPUHATHIE CXEMHBIE PEIICHHUSI PU BHINOJTHEHUN
MPOEKTHHIX 33/1a4 B P3uA
Bnagers METOAMKAMH U MPAKTUUYECKUMU HABBIKAMH BBITOTHEHUS

MPOEKTHBIX 33J1a4 B obsactu P3uA

HaBbIKaMU IIOHMMaHUs AeUcTBUs yCTpoiicTB P3uA
croco0amMu COBEPIIEHCTBOBAHUS MPO(ECCHOHANBHBIX 3HAHUN
B oOsactu P3uA myTéM MCIOJIb30BaHUSI COBPEMEHHOM
nH(GOPMAIIMOHHOM CpeIbl




4 CTpyKTypa U collepKaHue TMCUUILUIUHBI (MO1YJIs1)

OO0mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3a4eTHBIX eaunuil 180 akaa. yacoB, B TOM YHUCIIE!

— KOHTaKTHas pabora — 20.2 akaj. yaca:

— aynutopHas — 16 akaj. 4acos,

— BHeayauTopHas — 4.2 akaj. yaca
- camocTtosTenbHas pabora — 151.1 akan. vaca;
— MOATOTOBKA K dK3aMeHy — 8,7 akaj. Jaca

AyauTopHas % =
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1. Tema 1.BBenenne
1.1.3agaun mucuumuimabl. Mcropus passutus peneitHoi 3ammuter| S5 |0.2 2 I1K-3 3
U aBTOMAaTUKU. [lepCreKTUBBI pa3BUTUSA PEIIEWHON 3alUTHI U I1IK-4 3y
ABTOMATHKH.
1.2. TloBpexeHuss U HEHOpPMaJIbHbIE PeXHUMbI paboThl cucreM| S5 | 1 6 |CamocrosarensHoe |UunuBuayansHas |[1K-4 3yB
anekTpocHaOxeHus. Bunapl mnoBpexxaeHuilT B ceTAX  C U3y4eHUE KOHCYJIbTaIHs
3a3€MJICHHOM M W30JIMPOBAHHOM HEWUTPAJIbIO. DJIEKTPUUECKUE yueOHoil 1
BEJIMYMHBI, Ha KOTOpBIE pEarupyroT YCTPOWCTBA peleHON Hay4HO
3alUThl. XapaKTep MX U3MEHEHUS B HOPMAJIBHBIX PEXUMax U JIUTEPATYPBHI.
IPU KOPOTKHUX 3aMBIKAHUSIX.
1.3.0cHoBHBIE TpeOOBaHUS K peNICHHOM 3a1uTe. 5 0.2 4 Camoortyer I1K-3 3yB
CeJIEKTUBHOCTD, 3alIUThI C OTHOCUTEILHON U a0COIIOTHOMN [1K-4 3yB
CEJIEKTUBHOCTBI0. UyBCTBUTENBHOCTB. bbIcTpoaelicTBHE.
Hanexxnocts. PesepBupoBanue 3ammuT B ceTax. CTpyKTypa
YCTPOMCTB PEJICHHON 3aIUTHI.
Hroro no pazaeay 1 14 12

2. DJieMeHThI YCTPOIHCTB peJieiiHoi 3alIMThI H ABTOMATHKH




AynutopHas

= 5 5
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paborta 4 7 =
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2.1. N3mepurenbhbie npeoOpazoBarenn TOKa.| 5 1 6 |CamocrosrensHoe |MuauBuayanenas |[1K-2 3yB
Wsmeputenbabie  Tpanchopmartopel  Toka.. [lorpemHoctu HU3y4YEHHUE KOHCYJIbTalUs [1K-3 3yB
TpancpopmatopoB Toka. KpuBble mpeaenbHOM KPaTHOCTH. yueOHOM 1 [1K-4 3yB
Bei6op TpaHchopMaTopoB TOKa IS YCTPOMCTB peneitHON HAy4YHO
3amUThl. TUIOBBIE CXEMbI COSAMHEHHs TpaHCHOPMATOPOB TOKA JUTEPATyPHI
U pere.
2.2. 3mepuTenbHble TpaHCHOPMATOPHI HAMIPSHKEHHUS. 5 4  |CamocrostenbHoe |CaMo0TUeT [1K-2 3yB
TurmoBsie cXeMbl COEAMHEHUS TPAaHC(HOPMATOPOB HATIPSIKCHUS U U3y4EHUE I1K-3 3yB
pene. yueOHO 1 [1K-4 3yB
HAYYHO
JUTEPATypHI
2.3. ®uabTpbl CHMMETPUUHBIX cocTaBistonux. Haznauenue, 5 2  |CamocTosiTeNbHOE I1K-2 3yB
cXeMbl (PMIBTPOB TOKOB M HANPsKEHUIA 00paTHON U3yueHue I1K-3 3yB
IIOCJIEI0BATEIbHOCTH. yueOHOM 1 I1K-4 3yB
HAY4HO
JUTEPATYPHI
2.4. Pene. Peneitnas xapaktepuctuka. Buasl, kinaccuduxarms 5 0.2 6 |CamocrosrensHoe |[CamooTyeT I1K-4 3yB
pene. [TapameTtpsl pene. M3y4YCHHE
yueOHoil 1
HAYYHO
JUTEPaTyphl
2.5. Mukpomnporieccops! B P3uA. 5 10.2 4  |CamocTrosTenbHOe ITK-3 3yB
Muxkponpolieccopsl B peJeiHOM 3aluTe 1 aBTOMAaTUKE CUCTEM U3yueHHe I1K-4 3yB
anexkTpocHabxkeHus. TpeboBaHUs K MUKPOIIPOIIECCOPHBIM yueOHOM 1
cucremMaM. CTpyKTypa MUKPOIPOLIECCOPHOTO YCTPOHCTBA HAY4HO




AynutopHas

= & 5
KOHTaKTHas 8 2 3
S dopma TeKyIero = =
paborta 4 7 =
o g = Bun KOHTPOJIA o e =
Paspmen/ Tema 8 | (Bakan 4acax) | E s y 25 5
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penelHol 3ammThl U aBTOMaTUKU. OCHOBHBIE AJIEMEHTHI. JUTEpPaTyphl
[IpeumyiiectBa u HepocTaTKH ycTporcTB P3uA Ha
MHUKPOIPOLIECCOPHBIX CUCTEMAX.
2.6. OnepaTuBHBIN TOK. ICTOYHHKY ONEPAaTHBHOTO TOKA. 5 0.2 2  |CamocTosiTenbHOE I1K-3 3yB
Ha3nauenue onepatuBHOro Toka. Buabl onepatuBHOro TOKa. U3yueHue I1K-4 3yB
Hcrounnkn onepaTuBHOIO TOKA. yueOHOM 1
HAY4HO
JUTEpPaTyphl
Hroro no pazneiy 2 5 10.6 1 24
3. Peaeiinas 3ammra JIJII B cersix Bpime 1 kB.
3.1. TOKOBBIE 3aIUTHL. 511 1 6 WuauBuayansnas |[1K-1 3yB
MaxkcuManbHas TokoBas 3amuTa. [Ipuninun neiicteus. Beidbop KOHCYJIbTaI s I1K-3 3yB
IapaMeTpoOB U OLIEHKA YyBCTBUTEIBHOCTH. TOKOBast OTCEUKa, I1K-4 3yB
npuHUMI AeicTBusl. CTyneHYaTble TOKOBBIE 3aIUTHI.
3.2. HanpaBiieHHbIE TOKOBBIE 3AIIUTHI. 5 0.2 6 Camooryer IIK-1 3yB
Haznauenue, o0CHOBHbIE OpraHbl, IPUHIIUII AEHCTBUS, BEIOOD I1K-3 3yB
napameTpoB cpabarbiBaHus. HAYKIIMOHHOE pesie HalpaBiIeHus I1K-4 3yB
MOIIIHOCTH, BEKTOPHAsI [Uarpamma, cxema BKJIoueHus. Meprtas
30Ha HaIlpaBJIEHHBIX 3aIUT. CXeMbl, OLlEHKa U 001aCTh
PUMEHEHHUS HAIIPABJIEHHBIX MAKCUMAJIbHBIX TOKOBBIX 3aLIHT.
3.3. 3ammu Tl OT 3aMBIKAHUI HA 3€EMIIIO B CETAX C 3a3€MIIEHHOMN 5 10.2 4 CaMocCTOITENbHOE [1K-3 3yB
HENUTPaJIbIO. W3y4YeHUe
Ha3znauenue, OCHOBHBIE OpraHbl, IPUHLUN JeHcTBHs. BbiOop yueOHoil 1
napaMmeTpoB cpabateiBanus. [IpenmyniecTBa U HeAOCTATKU HAy4YHO
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3eMJISIHBIX 3auT. HampaBiieHHas MakcuManbHasi TOKOBast JUTEpPaTyphl
3aIuTa HyJIeBOU mocieaoBareabHocTu. OCOOEHHOCTH
MOIIIHOCTH HYJIEBOH MOCJ€10BaTEIbHOCTH. CXEMBI 3allIUT.
Orenka, 001acTh MPUMEHEHUS MAaKCUMaIbHBIX TOKOBBIX 3aIUT
HYJIEBOM MTOCIEN0BATEIBHOCTH.
3.4. 3ammThI OT 3aMbIKAaHUH HA 36MITIO B CETSX C 5 104 6 |CamocrostensHoe |MuauBuayansnas |[1K-3 3yB
M30JIMPOBAHHON U KOMIICHCUPOBAHHON HEUTPANbIO. U3y4eHUE KOHCYJIbTaIIHs [1K-4 3yB
HecenexTuBHas curHaiau3anus Npu 3aMbIKaHUSAX Ha 3€MJIIO. yueOHOI 1
[TpyHLIUIIBI BHITIOJIHEHUS CEIEKTUBHBIX 3aIIUT OT 3aMbIKAaHUH Ha HAy4YHO
3eMJI10. 3allUThl HYJIE€BOH MOCIE10BAaTEIbHOCTH, pearupyromme JUTEpaTyphl
Ha €CTeCTBEHHBIN eMKOCTHBIN TOK. TpaHchopMaTopsl TOKa
HYJIEBOI MOCIe10BaTeNbHOCTH. [IpUHIIMIIBI BHITTOIHEHUS
CEJICKTHBHBIX 3aIIIUT B CETSIX C KOMIIEHCUPOBAaHHON HEHTpabIo.
Br160op mapameTpoB cpabaTbiBanusa. CpaBHUTENbHAS OLIEHKA
3alUT, 00JIaCTh MPUMEHEHHSL.
3.5. IuddepeHnuanbHbie 3aIUTHI. 5 105 2 6 |CamocrostrensHoe |MuauBuayaneaas |[1K-2 3yB
[IpononsHas auddepennnanpHas 3amura. [[punnun aelcTBus U3YyYeHUe KOHCYJIbTAIIHs [1K-3 3yB
npoioyibHOM nuddepennmranbHon 3amuThl. Tok HeOanaHca. y4eOHOU 1 [1K-4 3yB
CriocoObl MOBBILIEHUST YyBCTBUTEIBHOCTH U HAJIS)KHOCTH HAy4YHO
sammthel (BHT, pene ¢ Topmoxennem). Cxema 3aiuThI ¢ JIATEPATYPHI
npoBOAHBIM KaHaioM cBsizu (/13JI) u ocobeHHOCTH ee
BbINOJIHEeHHsl. OLieHKa U 00J1acTh MPUMEHEHHUS 3aIlUT.
3.6. [Tonepeunsie quddepeHnnaibHbIe 3alUThH. 5 |0.2 2  |CamocTosTensHOE [1K-2 3yB
[Ipunnun nevicteus. HanpasnenHas nonepednas N3y4YeHUe [1IK-3 3yB
JuddepeHmaIbHas 3auMTa napauieabHbiX JTMHAN. Tok yueOHOil 1 I1K-4 3yB
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HebanmaHca. Beioop mapameTpoB cpabaTeiBanus. MepTBasi 30Ha Hay4HO
nonepevHbIx quddepeHuanbbix 3aumT. OeHkKa, CXeMbl 1 JTUTEPaTyphI
00J1aCTh TPUMEHEHUS.
3.7. lucraHMOHHAs 3allIUTA. 5 |05 6 |CamocrosrensHoe |UunuBuayansHas |[1K-2 3yB
[Tpunuun neiictBus. OcHOBHBIE OpraHbl. OyHKIIMOHAIbHAS U3y4eHUE KOHCYJIbTaIIHs [1K-3 3yB
cXema 3aluThl. XapaKTepUCTUKH peJie COPOTUBIIEHUs. Br1Oop y4eOHOMU U [1K-4 3yB
napaMmeTpoB cpabareiBanus. OuieHKa U 00JaCTh IPUMEHEHHS HAy4YHO
JMICTAaHIIMOHHBIX 3aIIHT. JUTEPATYPHI.
Hroro nmo pazneny 3. 513 3 36
4. Peneiinasi 3aIMTa 1 aBTOMATHKA 3JIEKTPOOOOPYAOBaHHS
CTAHLMIA, OJACTAHINI U MOTPeduTe el IJIeKTPOIHEPTHH
4.1.3amuTa cUIOBBIX TpaHC(HOPMATOPOB U 5102221 | 2 6 |IlogroroBka k Ortuer o pabore. IIK-1 3yB
aBTOTPaHC(HOPMATOPOB. nabopaTopHO- [1K-3 3yB
Buas! noBpexieHni 1 HEHOPMAJIbHBIX PEKUMOB PaOOTHI MPAaKTUYECKUM I1K-4 3yB
CHIIOBBIX TpaHC(HOPMATOPOB U aBTOTpaHC(HopMaTopoB. ToKoBBIE 3aHSATHSM.
3anuthl. ['a3oBas 3amura. Auddepennmansaas 3ammra
tpanchopmaTopoB. Tok Hebamanca. CoCTaBISAIONINE TOKA
HeOanaHca. BelpaBHUBaHME TOKOB MO BEJIMYUHE U 110 (asze.
MeTo/1bI OTCTPOMKHM TOKa cpabaThIBaHUSI 3AILUT OT
arepuoJMUeCKUX TOKOB HAMarHUUYUBaHUSI U KOPOTKOTO
3aMbIkaHus. CxeMbl TudepeHInanbHON 3aIIUThI
tpanchopmatopa (muddepeHnmanbHas TOKOBas OTCEUKa,
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3ammra ¢ pene tuna PHT, 3ammura ¢ pene tuna /I3T). Beibop
ToKa cpabarbiBanus. O1ieHKa, 00JIaCTh TPUMEHEHUs
4.2. YcrpoiicTBa 3alUThl CHHXPOHHBIX '€HEPaTOPOB. 5 |0.2 6 CamocrosiTenbHOe [1IK-1 3yB
[ToBpexxaeHust 1 HEHOpPMaJIbHbIE PEXKUMBI Pa0OThI CUHXPOHHBIX U3y4EHUE I1K-3 3yB
TE€HEPaTOpPOB, YCTPOMCTBA 3aLIUThl U aBTOMATUKHU yueOHOM U [1K-4 3yB
Hay4HO
JIUTEPATypPhl
4.3. [loBpex/1eHus U 3alUThl BHICOKOBOJIBTHBIX ABUIaTEICH. 5 (0.2 4 IIK-1 3yB
Oco0CHHOCTH 3aIMThl CHHXPOHHBIX JIBUTATEIICH. [1K-3 3yB
I1K-4 3yB
Hroro no pa3zneny 4 5 106|221 16
S 3amuTa 3JIeKTPOYCTAHOBOK HU3KOI'0 HANIPSIKCHUS.
5.1. 3amuTa 351eKTpOyCTaHOBOK HU3KOTO HANPSHKEHUS 5 2 CamocrositenbHoe |CaMmoOoTYeT [1IK-1 3yB
PEAOXPAHUTEIAMH. U3y4YEHUE I1K-3 3yB
3alMTHBIE XapaKTEPUCTUKHU NTpeaoxpanuTeneid. CorinacoBaHue yueOHO 1 [1K-4 3yB
XapakTepucTuk .BriOop nmpegoxpaHuTenei HAy4HO
JIUTEPATYPBHI.
5.2. 3ammTa 31eKTPOyCTaHOBOK HU3KOTO HAMPSIKEHUS 5 2 CamoctostensHoe |CamooTuer [TIK-1 3yB
ABTOMATUYECKUMH BBIKITIOYATEISIMU. U3y4yeHue I1K-3 3yB
Mexanusm cBoOOAHOTO pacteryienus. Paciienureny. y4eOHOU 1 [1K-4 3yB
3alnUTHBIE XapaKTEPUCTUKN ABTOMATUYECKUX BO3TYIIHBIX Hay4HO
BBIKJTIOYATeeil. JUTEPATYPHI
Hroro no pazaeny 5 5 4
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6. ABTOMaTHKAa 3J1eKTPOIHEPreTH4eCKUX CUCTEM
6.1. ABTomaTnueckoe noBTopHoe BkitoueHue (AIIB). 5 101 1 1 2  |CamocrosrensHoe |OTueT o pabdoTe. [1K-4 3yB
Haznauenue AIIB. Buasr AIIB. Yckopenue neicTBust U3y4yeHue
penerinoi 3amuTel npu AIIB. yueOHOM U
Hay4yHO
JTUTEPaTyphl
6.2. ABTOMaTHuecKoe BKIOUeHHe pezepBHoro mutanust (ABP). | 5 [0.1] 1 1 2  |IlogroroBka Kk Ortuer o pabore. I1K-4 3yB
Hasnauenue ABP. Tpe6oBanus k cxemam ABP. ITyckoBbie 1abopaToOpHO-
OpraHsl. MPaKTUYECKIM
3aHATHUSIM.
6.3. ABTOMaTHuecKas yacToTHas pasrpyska (AYUP). 5 0.2 2  |CamocrosrenbHoe |UunuBuayansHas |[1K-4 3yB
[Tpr4yrHbBI U3MEHEHHs YacTOTHI IEPEMEHHOr0 ToKa. baanc u3yueHue KOHCYJIbTaIHsI
reHepaluy akTUBHOM MOIIIHOCTH U €€ OoTpeOIeHUs!. yueOHOI 1
HenonyctumocTs paboThI SHEPrOCUCTEM C MOHMKEHHOH HaY4HO
yactoTto. Perynupyrommuii 2gdext narpy3ku. Haznauenue JIATEPATYPBI
AYP. Kareropun AYP. ABTOMaTnyeckoe MoBTOPHOE
BKtoueHue nocie AYP (HAIIB).
Hroro no paszneay 6 5 |04|221 6
7. BoinoJiHeHHe KypCOBOil padoThI 5 53.1
Hroro no aucuuninxe 516 |421)|6/2 | 1511
n
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5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

Jns peanuzanuu npeaycCMOTPEHHBIX BUJIOB yueOHOM paboThl B KauecTBe 00pa30BaTeIbHbIX
TEXHOJOTMIl B  IpenojaBaHUM  JUCLHUIUIMHBI  «PeneliHas  3ammra W aBTOMaTU3aLus
AIEKTPOIHEPreTUUECKUX CUCTEM) UCIOJIB3YIOTCA TPAAUIIMOHHAS U MOJYJIBHO - KOMIIETEHTHOCTHAS
TEXHOJIOTHH.

Jlexuuu npoxonsaT B ¢opMe 0030pHBIX JieKuMid. JICKIIMOHHBIN MaTepuall 3aKperisieTcsl B
X0Jie 1a00paTOPHBIX pabOT U MPAKTUUYECKUX 3aHATHH, HA KOTOPBIX BBIMOJIHSAIOTCS TPYIIIOBBIC WU
WHAMBUAYalIbHbIE 3aJaHusl 1O mpodaeHHoW Teme. Ilpu mpoBeneHUM J1a0OpaTOPHBIX U
MPAKTUYECKUX 3aHATUNA MCIHOJb3YeTCS METOJ KOHTEKCTHOro OOydeHHs, KOTOPBIA IO3BOJISIET
YCBOUTH MaTepual IyTeM BBISBICHUS CBS3€H MEXAy KOHKPETHBIM 3HAHHEM U €ro NMPHUMEHEHHEM,
paboTa B KOMaH ie U 00y4yeHHE Ha OCHOBE ONbITA, YTO MMO3BOJISET AKTUBU3UPOBAThH MTO3HABATEIILHYIO
JeSITeIbHOCTh CTYACHTOB 33 CUET acCOIMALUU WX COOCTBEHHOTO OIBITa C MPEAMETOM H3y4YCHHS.
HUtorn pe3ynbTaToB J1a0OpaTOpHBIX pabOT M MPAKTUYECKUX 3aHATHH MPOXOAAT OOCYKIEHUE B
dbopMe yueOHOH AUCKYCCHH.

[IpakTHueckue 3aHATHS MPOBOAATCS B KOMIBIOTEpHBbIX Kiaccax MITY, rae mpoBoautcs
KOJUIEKTUBHOE, TPYIIOBoe (OpUragHoe) U MHAUBUAYAIbHOE PELIEHUE 3aj]ad, COOTBETCTBYIOIIMX
TEMaTHKE N3Y4aeMbIX TEOPETUYECKUX Pa3/IeIOB TUCIUILIMHBL, & TAK)KE BHIMOIHSIIOTCS MUChMEHHbBIC
KOHTpoJsibHbIE padoThl (AKP) no BapuanTam.

JlaGoparopHble pabOThl MO TUCHUILUIMHE MPOBOAATCA B J1a00paTOPUU DIIEKTPOCHAOKEHUS U
peneiiHON 3amMThl U Ja00opaToOpuu MOJECIMPOBAHMS SJICKTPOIHEPTETUYECKUX CHCTEM Kadeapsl
«DNeKTpOoCHAOKEHHNE MPOMBIIICHHBIX TPEIIPUITUI.

JlaGoparopusi 3JI€KTpOCHAOXKEHUS M peNeliHON 3amuThl Kadeapsl 00OpyJoBaHa CTEHIAaMH,
pa3pabOTaHHBIMU COTPYIHUKAMH Kadeapbl, 00ecClneYrBAIOIIMMH BO3MOXXHOCTh  CTYACHTaM
CaMOCTOSITEJIbBHOW COOPKU yCTPOMCTB peNeHHOM 3alUThl 1 aBTOMATHUKH, MOJCIIMPOBAHNE U aHAJIU3
MOBE/ICHUS YCTPOMCTB pENeHHON 3allUThl 1 aBTOMAaTUKU 3JIEMEHTOB CHCTEM SJIEKTPOCHAOKEHUs
IPY PA3TUYHBIX BHIAX MOBPEXKICHHSIX.

JlaGoparopuss MOAETUPOBAHUSL AIIEKTPOIHEPIETUUYECKUX CHCTEM OCHAIeHa J1abopaTopHBIM
koMmIuiekcoM «Peneitnas 3amura u aBTomatuka B COC» 119 MOJENINPOBaHMS yCTPONUCTB peleHON
3alIUThl U QBTOMAaTHKHU HAa CBOOOHO - TPOrpaMMUPYEMBIX KOHTPOJIIEpax.

CamocrositennpHass paboTa CTUMYIUPYET CTYACHTOB B IMPOIECCE IMOATOTOBKH pedeparos,
oopmieHus pe3yJabTaTOB BBINOJHEHHBIX Ja0OpaTOpHBIX padoT, HpU pElIeHUH 3aJad Ha
MPAKTUYECKUX 3aHATUSAX U B MIPOLIECCE MOATOTOBKU K UTOTOBOM aTTECTALINH.

B kauecTBe OLICHOUHBIX CPEACTB Ha MPOTSHKEHUU CEMECTPa HUCHOJb3YIOTCS: YCTHBIE ONPOCHI
(cobecenoBaHmMsl), MPaKTUUECKUE 3aHATHUS, 3alUTa JAOOPATOPHBIX padOT U 3allUTa BHIIOJIHEHHON
KypcoBO# paboTBhI.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATE/ILHOM padoThl 00y4a0IINXCH
ITo mucunmnHe «PeneiHas 3ammTa 1 aBTOMaTU3alKs JJIEKTPOIHEPTETUUECKUX CHCTEM))
MpeyCMOTPEHA ayIMTOpHAsl U BHEAYTUTOPHAS CAMOCTOSITeNIbHAs paboTa 00yJaroIIuXCsl.
BreaynuTopHas paboTa mpeanoyiaraeT caMoCTOATEIbHOE U3YUCHHE YIeOHOM U HAYIHO
JUTEPATYPBHIL.
Huxe npuBoAUTCA MPUMEPHBIN NEPEUEHb KOHTPOIBHBIX BOITPOCOB MO U3YYAaEMbIM TEMaM JIJIs
CaMOIIPOBEPKH.

IlepeyeHb KOHTPOJILHBIX BOIMPOCOB 10 U3Yy4YaeMbIM TeMaM [IJISl CAMOCTOSITEILHOI PadoThI.

Tema 1. Beenenue.

1. KaxoBa ponb 1 Ha3HaueHHE ycTpoiicTB P3UA B cucTeMax snekTpocHaOxeHus?

2. Buapl BO3MOXHBIX TOBPEXKICHUHW B CETSIX C 3a3€MJICHHOH HEHTpPaIbi0 W XapakTep
VU3MEHEHUS IEKTPUUECKUX BEJIMUMH.

3. B d4eM cymHOCTh OCHOBHBIX ITOJIOKCHHI METOJIa CAMMETPUIHBIX COCTABJISFOIIHX ?

4. B yeMm 3akmo4aloTCs OCOOEGHHOCTH TMOBPEXKIECHHH B CETAX C HM30JUPOBAHHOM U
KOMIIEHCUPOBAHHON HEUTPaAJIbIO?

5. UTo moHMMaETCs MO/l 3allIUTON C OTHOCUTEIBHON CEIEKTUBHOCTHIO?
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6. Kaxkue 3ammuThl OTHOCATCS K 3alIUTaM C a0CONIOTHON CEIEKTUBHOCTHIO?

7. Kakue 3amuThl OTHOCSATCS K KaTErOPUU OBICTPOJICHCTBYIOIIMX 3AIIUT?

8. UTO0 MOXET CIIYXUTh OCHOBAaHUEM HEOOXOIMMOCTH MPUMEHEHHUsS OBICTPOCHCTBYIOMICH
3aIUTEI?

9. Yro moHMMAaeTCcs MO/ NATbHUM PE3epPBUPOBAHUEM ?

10. Kaxwue 3amutsl MOTyT 00ecrieunBaTh JajlbHEe Pe3epBUpPOBaHUE?

11. Yro noHumaercs noj OIM>KHUM pe3epBUPOBaHUEM?

Tema 2. DyIeMEHTBI YCTPOUCTB PEICHHON 3aIMTHI U aBTOMATUKH

1. KaxoBo Ha3HaueHUe TpaHCHOPMATOPOB TOKA?

2. dusnueckuii CMbICT NOTPELUIHOCTH TPaHC(HOPMATOPOB TOKA.

3. B dWem otnnume mnpeaenbHON HOMUHAIBHONH KpaTHOCTH Kiowow OT TpenenbHOM
kpatHocTH K107

4. Yro noHUMaeTcs M0 KPUBBIMU IIPEEIbHON KPaTHOCTHU?

5. B uem 3axmoudarorcs ocoOEHHOCTH BbIOOpa TpaHC(HOPMATOPOB TOKA ISl YCTPOHCTB
P3uA?

6. Kak  Bemrmsaur  cxema  TpaHchopMaropHoro  ¢GuibTpa  TOKOB  HYJIEBOU
[0CJIEI0BATEIbHOCTHU ?

7. Kakue TumoBble CXeMbl COECIWHEHUN TpaHCHOPMATOPOB TOKAa U OOMOTOK pene Bwi
3Haere?

8. KakoBo Ha3zHaueHue TpaHchOpMaTOPOB HAMPSIKEHUS?

9. ®usuYeCKHi CMBICI TIOTPEUTHOCTH TPAHC(HOPMATOPOB HATIPSIKESHUSI.

10. KakoBo Ha3HaueHHE CXEMbI COEAMHEHHS OOMOTOK TpaHcopMmaTopa HANpSIKEHHsS B
Pa30MKHYTBIN TPEYTOJIbHUK?

11. TumnoBsie CXeMbI COCAMHEHUS TPAHCPOPMATOPOB HAIIPSHKCHHUS.

12. Knaccudmukamus perne.

13. KakoBo Ha3HaueHHE MPOMEKYTOUHBIX pene?

14. KakoBo Ha3HaYeHHUE yKa3aTeIbHBIX pene?

15. OcHOBHBIE XapaKTEPUCTUKHU DIEKTPOMEXaHMUYECKUX penie (TOK cpabaTbiBaHUs, TOK
BO3BpaTa, BpeMs JIEUCTBUSA).

16. KakoB nuama3oH BO3MOXHBIX 3HaueHUH kod(dduiineHta Bo3Bpara A MUHUMAJIbHBIX

pene?
17. B yeMm npeumyIiecTBa NOJIYIPOBOIHUKOBBIX PeJie U UX HEOCTATKU?
18. B yeMm npeumyIiecTBa MEKPOTIPOIIECCOPHBIX YCTPOHCTB PENCHHOM 3aIuThI?

Tewma 3. Penelinas 3amura JUHUAN JIEKTpoOIIepeay B CETIX HalpshKkeHrueM Boimie 1 kB.

1. TloscHuTe MpUHLMUN JEHCTBUS TOKOBBIX 3allUT.

2. MakcumansHas TokoBas 3ammrta (MT3), OCHOBHBIE OpraHbI, BBIOOP MapaMETPOB
cpabaTbIBaHMUS.

3. UYro Takoe KOXPPHUIMEHT caM0o3aITycKa, YTO OH YIUTHIBACT?

4. Cxembl MT3, ux oreHka, 00J1acTb IPUMEHEHHUSL.

5. Tlouemy B ceTsX ¢ HM30JIMPOBAHHOM HEUTPaAIBbIO HCIONB3YyeTCs AByx(da3Has cxema
BKJIIOUEHUS TOKOBBIX pesie MT3?

6. Kaxk orneHrBaeTCsS 9yBCTBHTEIHLHOCTh MAKCHUMAIBLHOW TOKOBOW 3alITUTHI?

7. Kak MOXHO MOBBICUTH YyBCTBUTEIBHOCTh MAKCUMAJILHOM TOKOBOM 3aIlIUThHI?

8. MT3 c GIOKHUPOBKOIi 110 HATIPSHKEHHIO.

9. TokoBas oTceuka, BBIOOp MapaMeTpoB cpabaThIBaHUSI.

10. IMoyemy B BBIpRXEHWHW JJIsI OINpPEIEIICHUS TOKAa CpadaThIBaHHWS TOKOBOH OTCEUKH B
otianuue oT MT3 orcyrcTByeT K03 huueHT Bo3Bpara?

11. B kakux ciyyasix MCIOJb3yeTCsl TOKOBAsi OTCEUKa C BbIIEP)KKOW BpeMeHu?

12. B xakux ciydasx JOIyCKaeTcs HECEJIeKTHUBHOE JIeHCTBHE TOKOBOM OTCEUKHU?

13. TpexcryneHuarast TOKOBas 3alIuTa, BEIOOP MapaMeTpoB CpabaThIBAHMS.

14. Hanpasnennas MT3, Ha3HaueHue, BHIOOP MapaMeTpoB cpabaTHIBaHUSL.

15. Tlouemy HampaBieHHas M T3 umeer «MepTBYIO 30HY» HEJICHCTBHS?
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16. Pene HampaBieHHs] MOITHOCTH, BEKTOPHAS AUAarpaMMa, CXeMa BKITFOUEHHUSI.

17. MaxkcumainbHasi TOKOBAs 3allUTa HYJIEBOM MOCIEIOBATEIIHHOCTH B CETAX C 3a3€MJICHHOM
HelTpanbio. HaznaueHue, MpUHIUT IeUCTBUS, BEIOOp apaMeTpoB cpabaThIBaHUS, CXeMa 3allHTHI.

18. 3amura ot onHOGA3HBIX 3aMBIKAaHUN Ha 3€MJIIO B CETAX C U30JMPOBAHHOM HEHTPAIIBIO.

19. Kak BbINONHSIETCS HECENEKTUBHAS CUTHAIIM3AIMS 3aMBIKAHWA Ha 3€MIII0 B CETAX C
M30JIMPOBAHHON HEUTPAJIbIO?

20. B ueM 0OCOOCHHOCTH BBITIOJHEHUS 3aIIUT OT 3aMBIKAHUS Ha 3EMIII0 B CETSIX C
KOMIIEHCUPOBAHHON HEUTPaIbIO?

21. IlponmonbHas muddepeHmanbHas 3auTa, MPUHIUI ACHCTBUSA, BBIOOP MapaMeTpoB
cpabaTbIBaHUS.

22. Yto mpeanpuHUMAETCSl ISl COKpAllleHHs KOJIMYECTBA COEIMHUTENbHBIX MPOBOJIOB B
QG epeHIaIbHON 3auTe THHANR?

23. Ot 4ero 3aBHCHUT TOK HeOanaHca B AuddepeHInaTbHON 3aUTe TUHUN?

24. Kax ompenenuTs MaKCUMaTbHBINA TOK HeOalaHca B IPOAOIBHON AU(3alIUTe THHMIA?

25. lngs dvero mnpuMeHSIOTCA auddepeHaibibie pelie ¢ OBICTPOHACHIMAOIIUMCS
TpaHcGopMaTopoM Toka?

26. IloscHuTe mpuHIUN AelcTBUA AU GEepeHIINATBHBIX peie ¢ TOPMOKEHUEM.

27. Kak BBITIONHSACTCS KOHTPOJIb  HMCIPABHOCTH  COCIUHUTENBHBIX  IMPOBOJOB B
nuddepennmanpHon 3amurte auaui J13J1-27

28. KakoBa 00y1acTh MpUMEHEHHsI TPOAOIBHBIX AU (HepeHIINATBHBIX 3aIUT JTUHHUH?

29. Ilonepeunas muddepeHnranbHas 3aliuTa, MPUHIUMI JCHCTBUSA, BHIOOP IapamMeTpoOB
cpabaTbIBaHMUS.

30. Iloyemy momnepeunas auddepeHIHanbHas 3alluTa HUMEET «MEPTBYIO  30HY»
HenencTaus’?

31. JlucTaHIMOHHAs 3allluTa, MPUHIUN ACUCTBUS, (YHKIHMOHAIbHAS CXeMa, OCHOBHBIC
OpTaHbl.

32. TloyeMy MpPOTSKEHHOCTh IMEPBOM 30HBI JMCTAHIIMOHHON 3alUTHl HE MPEBHIIIACT
0,8...0,85 nIuHBI 3aIUIIIAEMON JIMHUN?

33. BriOop mapameTpoB cpabaThiBaHHs AMCTAHIIMOHHBIX OPTaHOB, XapaKTEPUCTHKHU pelie
COTIPOTHBIICHUS.

Tema 4. Penelinas 3amuTa ¥ aBTOMaTUKa JEKTPOOOOPYAOBAaHUS CTAHUMMN, MOACTAHIUN U
noTpeOUTeNeH 3IEKTPOIHEPIUN. .

1. Bwuasl OBpeXAeHU 1 HEHOPMAIBHBIX PEKUMOB paOOTHI CHIIOBBIX TPaHC(HOPMATOPOB.

2. TokoBbI€ 3alUTHI TpaHC(HOPMATOPOB, BHIOOP MapaMeTpoB cpadaTHIBAHUS.

3. Ot kakux MOBPEKICHUN 3aIuiaeT TpanchopmaTop razosas 3anura?

4. JludpdepennuanbHas TOKOBas OTceyka TpaHC(HOPMATOPOB, CXeMa, BHIOOP MapaMeTpoB
cpabaTbIBaHMUS.

5. Kak BbInosHsieTcs: BBIpaBHUBaHNE TOKOB IO BEJIMYMHE U 10 ¢a3e B 1uddhepeHnuaibHon
3amuTe TpaHchopMaTopoB?

6. HamaramumBaronuii TOK CHIOBOTO TpaHchopMarTopa.

7. Cocransmomre Toka HeOananca B Aud epeHnnanbHoi 3amure Tpaachopmaropa.

8. HMuddepenumanbHas 3amuta Tpanchopmatopa c pene tuna PHT, cxema, BbIOOD
napameTpoB cpadaThIBaHUSI.

9. MuddepenumanbHas 3amuTta TpaHcpopmaropa ¢ pene tuna 3T, cxema, BBIOOD
napameTpoB cpabaThIBaHUSI.

10. Buapl noBpexaeHni 1 HEHOPMAJIbHBIX PEKUMOB pabOThl CHHXPOHHBIX T€HEPATOPOB.

11. 3amura reHepaTopoB OT KOPOTKHX 3aMbIKaHUN B OOMOTKE CTaTOpa.

12. 3ammra reHepaTopoB OT 0HO(A3HBIX 3aMBIKAHUN Ha 3eMJII0 B 0OOMOTKE cTaTopa.

13. 3ammra reHepaTopoB OT BUTKOBBIX 3aMBIKAaHHK B OOMOTKH CTAaTOpa.

14. 3ammra reHepaTOpOB OT 3aMBIKAHUN HA 3eMJII0 B 0OOMOTKE poTOpa.

15. 3amuTa reHepaTopoB OT BHEITHUX KOPOTKUX 3aMBbIKAaHUH.

16. 3ammra reHepaTopoB OT MEPErpy3KH TOKaMHU 0OpaTHOM MOCIe10BaTeNbHOCTH.
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17. Bupapl NOBpEXICHUN U HECHOPMAJIbHBIX PEKUMOB pabOThl aCHHXPOHHBIX U CHHXPOHHBIX
JIBUTATEJIEH.

18. 3ammra 35eKTpoABHTATENICH OT MOBPEKIACHHUI B OOMOTKE CTaTOpa.

19. 3amura snmekTpoaBUraTeNIeil MUHUMAIBHOTO HAMPSKEHHUSL.

Tema 5. 3amura 37€KTPOYCTaHOBOK HU3KOIO HANIPSIKEHUSL.
1. 3amwra cereil MIaBKUMHU IPEIOXPAHUTEISAMU, BBIOOP TOKA cpabaThIBaHUS.

2. 3ammra ceTeil BO3AYIIHBIMU aBTOMaTaMu, BIOOp apaMeTpoB cpabaThIBaHUS

Tema 6. ABTOMaTHKA 3IEKTPOIHEPTETUIECKUX CUCTEM

1. HasnaueHue u BU/bI aBBTOMATUYECKOTO TIOBTOPHOI'O BKIFOUEHHUSL.

2. Ha3naueHue aBTOMAaTH4ECKOTO BKJIIOUEHUS pe3epBa, IyCKoBbie opransl ABP..
3. ABTOMaTHyecKas 4aCTOTHas pa3rpy3Ka, Ha3HaueHUe.
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7 OIIeHO‘leIe cpeacrea AJisd MpoBEeACHUSA HpOMe)KyTO‘lHOﬁ aTreCcralnum

a) HJ'IaHI/IpyeMLIe pe3yJbTaThbl Oﬁy‘leHI/lﬂ N OICHOYHBIC CPEeACTBA AJIA IPOBCACHUSA l'[pOMe)KyT()‘lHOi/i aTrrecranmuu

— HCIIOJBb30BaTh

UCCIICIOBAaHUN TIpU TOATOTOBKE U
IUTAaHUPOBaHUM paboT B olbnactu
3alIUTHl U aBTOMATUKU 3JEMEHTOB
CHCTEM DJIEKTPOCHAOKEHUS

pe3ynbTaThl
HKCIEPUMEHTAIBHBIX HCCIIET0BaHUN

CTpyKTypHBI
3JIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpeICTBA

KOMIICTEHIINHU

Cnoco0HOCTH Yy4aCTBOBATH B IVIAHUPOBAHUH, MOJATOTOBKE U BHINOJHEHUH TUIIOBBIX IKCIIEPUMEHTAJIbHBIX HCCJIEI0OBAHUI 10 32IaHHOI MeTOAMKEe

(ITK-1)

3HaTh — BHJIBI SKCIIEPUMEHTAIBHBIX Ilepeuens éonpocos 0na npomercymounon ammecmayuu (IK3amena):
HCCIIEAOBAHUI B ITIOJTOTOBKE K 1. .KpuBble TmIpeAeibHOW KpaTHOCTH TpaHcPopMaTopoB Toka. Breibop u mpoBepka
BBITIOJIHEHHUIO TTPOEKTHBIX PaboT B TpaHC(hOPMATOPOB TOKA JJIS PEICHHOM 3aIHTHI.
00JIaCTH 3aIHTHI 2. Bunpl NOBpeXIEHNUN B CETAX ¢ U30JMPOBAHHON U KOMIIEHCUPOBAHHON HEUTPAJIBIO.
ANEKTPOYCTAHOBOK 3. Buapl HEHOpPMAJBHBIX PEXKUMOB B CHUCTEMax »3JIEKTPOCHAOKCHHS M XapaKTePUCTHUKA
— Ha3HA4YCHHEC DKCIICPUMCHTAJIbHBIX BJIMAHHC UX Ha pa60Ty 3HCKTpOO60pyI[03BaHI/I$I.
HCCJICIOBAHMI B MTOJATOTOBKE K 4. MakcuMmaibHas TOKOBas 3amuTa. [I[puHIuI qeicTBYS, BHIOOp apaMeTpOB cpadaThIBaHUS.
BBINOJIHEHHIO PACYETHBIX PabOT B 5. Brigepxkku Bpemenn MT3. Crynens cenektuBHOCTH. COryiacOBaHUE BBIIEPKEK BPEMEHHU
00JIacTH 3aIIUTEL U aBTOMAaTHKHU MaKCHMaJIbHBIX TOKOBBIX 3aIHT.
3JIEMEHTOB CUCTEM 6. MakcumainbHasg TOKOBas 3a1uTa H}’J'IeBOI\/'I IIOCJICO0OBATCIIBHOCTU B CCTH C 3a3eMJIEHHOU
AEKTPOCHAOKEHUS HelTpanpio. HaznaueHue, IpUHIUI A€MCTBUS, BEIOOp MapaMeTpoB cpabaThIBaHUS.
— coJepKaHHe SKCIIePUMEHTAIbHBIX 7. CuoBble BbIKIIOUaTeNnd. CXeMbl yIpaBiICHUS BBIKITIOYATEIIMH. [[pUHITUTIBEI 1 TpeOOBaHMS
I/ICCJ'IC,I[OBaHI/Iﬁ B IOATOTOBKE K K CXEMaM yHpaBJICHUSA BBIKIIHOYATCIIAMU.
BBITIOJIHEHHUIO PACUETHBIX padoT B
00J1aCTH 3aIIUTHl ¥ ABTOMATHKHU
AJIEMEHTOB CUCTEM
AIIEKTPOCHAOKEHUS
Ymets — BBIIENATH HEO0OXOMMBIC Ilpumepnuvle npaxmuueckue 3a0anus 01 RPOMENHCYmMoyHol ammecmayuu (IK3amena):

pe3ynbpTaThl  dKcnepuMeHTanbHbIX | 1.Ha prucyHke nokasaHo napaiensHoe cOeIMHEHHE IByX OJMHAKOBBIX TPAaHC(OPMATOPOB TOKA

Ha omHOU (haze. [lokazare, yemy OyaeT paBHA Harpy3Ka, MPUXOIAMIASACS Ha KaK bl
TparcopmaTop Toka.
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CrpyKTypHBII

3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00ydeHHUs OneHoyHbIe CpeCTBa
KOMTICTCHITHH
IpH TMOATOTOBKE W IUTAHUPOBAHHUH il
pabor B o00JacTd 3alUTHl W =
ABTOMATHKH  JJIEMEHTOB  CHUCTEM TAl 2
ANEKTPOCHAOKEHUS nze 74
— apryMEeHTHpPOBaHO 0OOCHOBBIBAThH = J_Hol_
PE3YIBTaThl OKCIIEPUMEHTATBHBIX TA2 2
WCCJICIOBAHUM MPH MOATOTOBKE K o 6
BBITIOJIHEHHIO PaboT B 00J1acTH
3aIIUThl 1 aBTOMATUKH 3JIEMEHTOB 2. BreiBenute pacu€THyI0 (hOpPMYILy ONpeaeIeHUs] MAaKCUMAIBHOTO PaCYETHOTO
CHCTEM DJIEKTPOCHAOKECHUS COIIPOTHUBIICHUS HATPY3KU TPAHCPOPMATOPOB TOKA Z g pacy, COCTUHEHHBIX HA PA3HOCTD
TOKOB J1BYX (pa3 (cM.puc.), npu nByxdasHom K3 ¢a3z A u C B MecTe yCTaHOBKH 3alIUTHI.
Bnaners — HaBbIKaMH 0000IIEHUs pe3yIbTaTOB ITpumepnoe 3adanue na Kypcosyto pavomy (pazoen 2, 3)

3KCHepI/IM€HTa.HI>HI>IX I/ICCJ'ICI[OBaHI/Iﬁ B
ITIOATIOTOBKE K BBIITOJITHCHUIO pa60T B
00JIaCTH 3aIUTHl 1 aBTOMAaTUKHU
3JIEMEHTOB CUCTEM
3IIEKTPOCHAOKEHUS

— crocodaMu OLEHMBAHUSA 3HAUUMOCTH

Y TIPAaKTHYECKOW MTPUTOTHOCTH
Pe3yJIbTAaTOB AKCIIEPUMEHTATILHBIX
UCCJIEJOBAHUN TIPU OJTOTOBKE U
TUTAHUPOBAHUU PabOT B 00JaCTH
3aIUTHl 1 aBTOMAaTUKHU AJIEMEHTOB
CUCTEM 3JIEKTPOCHAOKEHUS

— METOJUKaMHU BBITIOJIHCHUSA

wn e

BoimmonHuth pacuer mapameTrpoB cpabateiBanus P3MA Ui cienyromux BUJIOB 000pYAOBaHUS
['TIIT: cwmoBoro TpaHcopmaTopa,; OTXOAAIIeH KaOelnbHOW JIMHUW; TpaHcdopmaropa
COOCTBEHHBIX  HYXKJ;  CEKIMOHHOIO  BBIKJIIOYATENs;  KOHJEHCATOPHOM  YCTaHOBKH;
BBICOKOBOJIBTHOT'O JIBUTATElIs.
BeImOmTHUTE TPOBEPKY BBIOPAHHBIX TpaHC(HOPMATOPOB TOKAa TIO YCIOBUSM pabOTHI C
MOTPEIIHOCTHIO He mpesbimatomiei 10%.
Ilepeuens nadopamopusix pabom
HccnenoBanne MakCUMaIbHOM TOKOBOM 3aIIMTHI IIEXOBOTO TpaHchopMaTopa.
Hccnenoanne mponoabHou auddepeHnanibHOM 3auThl CHIIOBOTO TpaHchopMaTopa.
Uccnenosanue 3ammt ot oaHodasubix K3 Ha cropone HH 1iexoBbix TpanchopmaTopos.
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CrpyKTypHBII

3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00ydeHHUs OueHouHbIE CpeacTBa

KOMITETCHIIUH
AKCIIEPUMEHTAJIbHBIX UCCIIECOBAaHUMN
IIPU OJATOTOBKE U INIAHUPOBAHUU
paboT B 00J1aCTH 3aIIUTHI U
ABTOMAaTUKH 3JIEMEHTOB CUCTEM
AJIEKTPOCHAOKEHUS

CnocodHocTh 00padaTbiBaTh pe3yJibTaThl 3kcniepumentos (ITK-2)

3HaTh — Ha3HAYCHHE U IIeJIb BHIOJTHEHUS Ilepeuens 6onpocoe 0na npomercymounon ammecmayuu (IK3amena):
OKCIIEPUMEHTAILHBIX U3MEPEHUI 1. CnocoObl yMeHbIIEHHS TOKa HeOalaHca B TPOAONBbHON auddepeHnanbHOi 3ammre JTHHANR
[MapaMeTpOB YCTPOMCTB U prexkTponepenad. OCHOBHbBIE AJIEMEHTHI U cxema 3auThl J(3J1.
3JIEMEHTOB PeNeifHOM 3aIUThI 1 2. Cocrapnstoniye Toka Hebanganca B AuddepeHnnanbHol 3ammre TpanchopmaTopa.
ABTOMATHKH 3. Tpanchopmaropel Toka. Cxema 3amelieHus M BekrTopHas auarpamma. Ilorpemnoctu TT,

—  MeToauKu 06paGoTKH PE3yIIbTATOB (dusnueckuii cMpica norpemHocTd. HopManbHele u aBapuiinbie pexumsl TT.

KCIIEPUMEHTOB B 061aCTH 4. OueHka MPOTSHKEHHOCTH MEPTBOW 30HBI (30HBI HEJeHcTBUS) mornepedHoil auddepeHuuansHon
pENEHHON 3aUThl U aBTOMATHKH PallHTDL.
SIIEMEHTOR CHCTEM 5.  Bowimepxku Bpemenu MT3. Crynenb cenekTuBHOCTU. COINIacOBaHHME BBIAEPIKEK BPEMEHU
EKTPOCHAGKCHHS MaKCHUMaJIbHBIX TOKOBBIX 3aIIIHT.

YMeTh - o0pabaTbIBaTh pe3yabTaThl Ilpumepnvle npakmuyeckue 3a0anus 011 RPOMENCYMOYHOU ammecmayuu (IK3amena):

JKCIEPUMEHTAIBHBIX U3MEPEHU I
[apaMeTpoB YCTPOMCTB H
3JIEMEHTOB PEJIEMHON 3alUThI U
ABTOMAaTUKH

OIICHUBATh PE3YJbTAThI
AKCIEPUMEHTAIBHBIX HU3MEPEHU I
MMapaMeTPOB YCTPOUCTB U DIIEMEHTOB
pENENHON 3alUThl U AaBTOMATUKHU

[TpoBepUTH BOZMOXHOCTh MPUMEHEHHS TOKOBOM OTCEYKH Ha BO3IYIIHON JIMHUH (CM pHC.)
biekTponepenay 35 kB npu cienyromux JaHHBIX: JIMHUS BbINOIHEHa nposogom AC-70,
npoTspkeHHOCTh TuHUK 10 kM. MakcumanbsHbli Tok Tpéxdasznoro K3 B Hauane muHum 5,6 KA.
[MpuHATH conpoTUBiICeHHs JIMHUU C TPoBogoM AC-70: Iy;=0,46 Om/km; Xy; =0,42 Om/KM,
K02 GUIMEHT HAIKHOCTH OTCTPOHKH Ky mpuHsTh 1,4.

'YKa3aTh NpOTSHKEHHOCTH 30HBI JEHCTBUS OTCEUKHU.
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CrpyKTypHBII

MOJIYYEHHBIX IKCIIEPUMEHTAIIbHBIX
pe3yJIbTaTOB U3MEPEHHUS
apamMeTpoB YCTPOWCTB U
AJIEMEHTOB PEJICMHON 3alUTHI U
ABTOMAaTUKH

METOJANKAMHU OLEHKH
SKCIICPUMCHTAJIBHBIX PE3YJIbTATOB
M3MEPEHUS TapaMETPOB
YCTPOMCTB U 31eMeHTOB P3uA

JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OneHouHsble CpeacTBa
KOMIIETCHIIUH
\l\i 7= 5,6KA
: Q1 ACT) Q2
L=10000 m
Fuc. x2agaue
Bnaners — HaBbIKamM# (OpM IpeACTaBICHUS Ilepeuens nabopamopusvix padom

1. HccnenoBanue TOKOBBIX 3aIUT B CUJIOBBIX JIEKTPUUYECKUX CETAX HA Jab0paTopHOM
KoMIuiekce «P3uA Ha OCHOBE BUPTYaJIbHBIX MPOTPAMMHUPYEMBIX KOHTPOJIJIEPOBY.
2. UcnbiTanus pese Toka ¢ OrpaHUuYeHHO-3aBUCUMON BbIACPKKON BpemeHu Tuma PT-80 Ha

maboparopHoM crenjie «Peneitnas 3amura P3-CK» ¢ npumeHeHreM porpaMMHO-TEXHUYECKOTO
komriekca DELTA PROFI.

Ilpumepnoe 3a0anue na Kypcogyio pavomy (pazoen 2)
BrimonHuTh pacuet napameTpoB cpabateiBanus P3uA mis cnemyromux Bugos ooopynosanus I'TII:
CHJIOBOTO TpaHC(HOPMATOpPa; OTXOANIEH KabenbHO! JTMHUY; TpaHc(opMaTopa COOCTBEHHBIX HYXK,
KOH/IEHCATOPHON YCTAHOBKH, BHICOKOBOJIBTHOT'O JJBUTaTEIs.

Crnoco0HOCTh NIPMHUMATH YYAaCTHEe B IPOEKTHPOBAHMHU 00bEKTOB NPO(ecCHOHAIBLHOMI 1eATeJIbHOCTH B COOTBETCTBMH € TEXHMYECKHM 3aJaHHEM H
HOPMATHBHO-TEXHMYECKO# IOKYMeHTanuel, co0.I0/1ast pa3inyHble TEXHHYECKHe, JHeprodddexrnBHbIie H 3K0o10rnyeckue TpedoBanus (IK-3)

3HaTh

Ha3HA4Y€HHE Pa3JINYHbIX BUJIOB
YCTPOMCTB PEICHHON 3alIUThI U
ABTOMATUKH

HOpMaTUBHBIE TpeOOBaHUS K
3JIEMEHTaM U BUJaM yCTPOMCTB
pENEHHON 3alUThI Pa3IUYHBIX
AJIEMEHTOB CUCTEM
AIIEKTPOCHAOKEHHUS

YCIJIOBHSI OLIEHKH TapaMeTpOB

Ilepeuensv 6onpocoe 0na npomexcymounoin ammecmayuu (IK3amena):
1. Poub u HazHayenue P3uA B COC. OcHoBHbIE TpeOoBaHUs, TpeaAbsBisieMble K P3.
2. 3ammra OT 3aMbIKAaHMH Ha 3€MJII0O B CETH C M30JMPOBAHHOW HeWTpanbio. [lpuHmmn neicTBus,
CXEMBI.
3. Hampasnennas momepeynas auddepeHnnanpHas 3aliuTa JIMHHK dekTporiepenad. [IpuHImn
neiicTBus, BbIOOp mapameTpoB cpabarbiBaHusA. OOnacTh NpuUMEHEHHMA. MepTBas 30Ha M 30HA
KacKa/IHOTO JICHCTBHAL.
4. HecenekTHBHAs CUTHAJIM3AlMS O 3aMbIKAHUH Ha 3€MJTIO B CETH C H30JMPOBAHHON HEUTPAJIBIO.
5. CryneHuyaTble TOKOBBIE 3aIUTHI, COCTAB, BBIOOP MapaMeTpoB cpadaThIBaHUS.

6. TumnoBble cXeMBbI COCAMHCHUA TpaHC(I)OpMaTOpOB TOKa U pCJic.
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CrpyKTypHBII

3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00ydeHHUs OneHoyHbIe CpeCTBa

KOMITETCHIIUH
IIPOCKTUPYEMBIX YCTPOUCTB 7. TunoBble CXeMbl COEAMHEHUS TPAHC(HOPMATOPOB HANPSHKEHUS, UX 00JIaCTh IPUMEHEHHUS.
peNeHHON 3alUThI 1 8. CXeMbl TOKOBBIX 3aIlUT HA MOCTOSHHOM OIEPaTUBHOM TOKe. [IpMHIMIBI IOCTPOEHUS CXEM,
aBTOMAaTHU3aIuU 00J1aCTH TPUMEHEHUS.
3JIEKTPOYCTAHOBOK 0. T'a3oBas 3ammra TpanchopMaTopoB. THUIBI U XapaKTEPUCTUKH Ta30BBIX pere. KoHcTpykiumy,
METO/IbI pacyeTa napaMeTpoB 0071aCTh IPHMCHCHHSL.
YCTPONCTB peneifHoM 3aIuTh 1 10. JIuddepennmanbao-da3Has BRICOKOYACTOTHAS 3amuTa. [[puHImm aeicTBus, cxema, 001acTh
ABTOMAaTUKU IPUMCHCHHA
AIEKTPOIHEPTETUUECCKUX 11. JlucTaHIIMOHHAS 3allUTa JIMHUNA. TPUHIIMIT ISHCTBUS, OCHOBHBIC OPTaHbl, BHIOOP MTapaMeTpPOB
00BEeKTOB cpalaThIBaHUS.
MPUHIIMIIBI TOCTPOEHUS CXEM
pENEHHOM 3aIUThl U ABTOMATUKH

YMmerh apryMEHTHPOBAHO Ilpumepnvle npakmuyeckue 3a0anus 011 RPOMENCYMOYHOU ammecmayuu (IK3amena):
dopmynupoBath TpeboBanus Kk |l. OnpenenuTs CTyneHb CENEKTUBHOCTH MEXKY ABYMs MAKCUMAaIbHBIMA TOKOBBIMH 3aIUTaMHu |
yCTpOMCTBAM peIeHHOMN 3aIUThI U [ 2 TIPU CIEAYIOIUX JaHHbIX:
ABTOMATHKH Pa3IMYHBIX 1) 3amuTsl 1 1 3 — 3aMTHI ¢ HE3aBUCUMOM XapaKTEPUCTUKON BpEMEHU cpadaThIBaHUSI
3JIEKTPOYCTAaHOBOK
BBIJICIIATH TPEOYEeMbIii 00beM 2) Beikmrodareny Q1 u Q2 — turma BB3-M-10, y KOTOPBIX MTOJIHOE BpeMsI OTKJIFOUCHUS 110
HEOOXOJUMBIX YCTPOICTB macnopTHBIM JaHHBIM He Oornee 0,04-0,05 c.
pENENHON 3alUThl U AaBTOMATUKHU
Pa3IMYHBIX DJIEKTPOYCTAaHOBOK  [3) BpeMs cpabaThiBaHMs 3alIMTHI 1 ¢ He3aBHMCUMOl XapakTepucTukoi pasro { = 1.3 c.
OlIeHUBaTh 3P (HEKTUBHOCTH
pa3IMYHBIX BUJIOB YCTPOMCTB 3) B cxeMax 3aluT UCIOJIb3yeTCsl pejie BpeMeHH ¢ morpemHocThio £0,06 c.
pENEeNHON 3alUThl U aBTOMATHKH -
YUTATh TPUHIIUTHATHHBIC CXEMBI
ycTpoiictB P3uA

Puc Cxema sneprpudecko cetn
Brnanets MPAKTUICCKHUMH HAaBBIKAMHU Ilpumepnoe 3adanue na Kypcosyro pavomy (pasoenwt 1,2,3)

OLIEHKU (P PEeKTUBHOCTH

1. [t Bcex BUA0OB OCHOBHOTO 00OpYI0BaHUS 3aJaHHOM TJIaBHOM MOHU3UTEIBHON
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CrpyKTypHBII

3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00ydeHHUs OneHoyHbIe CpeCTBa
KOMITETCHIIUH
MPUMEHEHHUS Pa3IMYHBIX MOCTAHIIMHU MPOMBIILICHHOTO MPEANPUITHS , @ TAKXKE JUIsl MUTAIOLIUX U OTXOISAIIUX JIMHUNA Ha
ycTpoiicTB P3uA CTOPOHE BBICOKOTO HAIPsHKEHUS BEIOpATh 00BbEM M BU YCTPOUCTB P3MA 1 pa3MecTuTh UX Ha
— TMPaKTUYECKUMHU HaBBIKAMH CXEME B COOTBETCTBUU C pekoMeHaauuamu [1YD.
oTpeieNIeHus1 HE0OX0IUMMOT 0 2. Pa3paboraTs NpUHIUIHAIBHBIE JIEKTPUUYECKUE CXEMbI YITPABICHUS, 3alIUTHI U
00BEMa M BUJI0B YCTpoiicTB P3MA ABTOMATHKH BBIKIIOYATEIEH 3aIHIIAEMOr0 3JIEKTPOOOOPYA0BAHMUS.
— HaBBIKAM YTCHHS
MPUHIUITAATBHBIX AJEKTPUIECKUX
cXeMm
—  METOJIaMU MOBBILICHUS
3P PEKTUBHOCTH MPUMEHEHHS
ycrpoiicts P3uA
Cnoco0HOCTH MPOBOAUTH 000CHOBaHHE MPOEeKTHBIX pemennii (IMTK-4)
3HaTh —  BHJIBI IOBPEKICHUN U Ilepeuens 6onpocos ona npomerncymounon ammecmayuu (IK3amena):

HEHOPMAJIbHBIX PEXHMOB paObOTHI
B DJIEKTPOIHEPT€TUYECKUX
cucTemMax

METO/1bI 0OHAPYKEHUS
BO3HMKHOBEHUS TIOBPEXKICHUH 1
HEHOPMaJIbHBIX PEXHMOB pabOTHI
AIIEKTPOIHEPTETUYECKUX CUCTEM
NPUHIAITBI TEHCTBHS OTIEIBHBIX
AJIEMEHTOB YCTpONCTB P3nA
NPUHIUIGI 1eHCTBUS U
HEOOXOIMMBIC YCIIOBHSI JIJIsI
paboThI pa3IUYHBIX YCTPOHCTB
P3uA

1. Buabel MOBpEXIECHHUI B CETAX € 3a3€MJICHHOW HEUTpasiblo. BEeKTOpHBIE AHMArpamMmbl TOKOB U
HaIPSHKECHUN.

2. Buzabsl NOBpeXIEHHH B CETAX € HW30JUPOBAHHOW M KOMIICHCUPOBAaHHOM HEUTPAIBIO.
IBexTopHbIe [UAarpaMMbl TOKOB U HaIIPSIKEHUM.

3. Buabl HECHOPMAJIBHBIX PEKUMOB B 3JIEKTPOIHEPIETUYECKUX CUCTEMAX.

4. Pene., ux Ha3zHaueHHe. DIeKTpoMmexaHHuyeckue pese. Tok cpabaThlBaHUS M TOK BO3BpATa)
pene. MakcuManbHble © MUHUMAJIbHBIE pElIE.

5. DJEKTPOMarHUTHBIE pelie TOKa U HAIIPSDKEHUS, IPOMEKYTOUHBIE, YKa3aTEIbHbIE.

6. Wuaykumonsusle pene. [IpuHuun neiictBus, BpeMs AeHCTBHS, HHEPLUOHHBIN BBIOET.
7. JlucTaHuUMOHHAas 3amuUTa JIMHWK, MPUHIWN JEWCTBUA, OCHOBHBIE OpPraHbI,
napaMeTpoB CpadaThIBaAHMS.

8. IloBpexneHus U HEHOPMaJIbHbIE PEXKUMBI Pa0OTHI CHJIOBBIX TpaHC(HOPMAaTOPOB.

0. ABromaruyeckoe BKIOuYeHHEe pe3epBHoro murtaHus (ABP). Hasnauenue, TpeOGoBaHus,
ITyCKOBBIE OpTaHbl.

10. ABromaruueckoe nosropHoe BkitoueHue (AIIB). Haznauenue, Bujibl, TpeOOBaHMS.

BBIOOD

11. ABTOMarmueckas 4yacToTHas pa3rpyska. HazHaueHune, mopsiiok 1enCTBHS.
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CrpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUsI OreHouHBIE CpeACTBa
KOMITETECHIIMH
Ymerh — apryMEeHTUPOBaTh IPOEKTHBIE Ilpumepnvie npaxmuyeckue 3a0anuA O RPOMENCYMOUHOU ammecmayuu (IK3amena):
pelieHus npy BeIOOpe yeTpoicTs 11 paauaibHOM CETH ¢ HECKOJIbKUMU MCTOYHMKAMM IIMTAHUS U C M30JIMPOBAaHHONW HEHTPAJIBIO 110
pENENHOM 3aIUThl ¥ ABTOMATUKHU [JAHHBIMU PHCYHKA, A7 00€CIeYeH sl CEIEKTUBHOCTH OIIPEAEIIUTb!
—  OOBACHUTH NPUHSATHIE CXEMHBIE (&) KAKHE MAKCUMAJIbHBIE TOKOBBIE 3ALIUTHI C BBIIEP)KKOH BPEMEHH JIOJIKHBI ObITh
peuieHus IIpY BBIIIOJIHCHUU HAITPaBJICHHBIMH U KaKHUEC HCHAITIPABJICHHBIMU
NPOEKTHBIX 3371a4 B P3uA 0) BeIIEpKKHM BpeMeHU nipu K3 3amuT Ha Bcex JIMHUAX C IByXCTOPOHHUM IMUTAHUEM U Ha
MCTOYHUKAX NMUTAHUs, €CJIU CTYIIEHb CEIEKTUBHOCTH paBHa 0,6 cek.
Ha pucynke Ha OTXOJAIIMX JUHUSX C OJTHOCTOPOHHUM NUTAaHUEM YKa3aHbl BpeMeHa
cpabaTbiBaHus 3amuT npu K3.
I 1T
()
W1 W2 W3
H ()
[£]
1,2 cex 2 cex 0.6 cer 0.6 cex
L
K2 5] K1
Puc Czema sneprpudeckod ceTn
Branets — METOAMKAaMU U NPAKTUYECKUMU Ilpumepnoe 3a0anue na Kypcosyw pavomy (pasoenwi 1,2,3)
HaBBIKAMU BBIITOJTHEHUS Pa3paboTaTe MpUHIUNHATIBHBIE DIIEKTPHUECKHE CXEMBI YIIPABJICHUS, 3alIUTHl ¥ aBTOMATHKH
MPOEKTHBIX 3371a4 B 00JIACTH BBIKJIOYATEJIeH 3alIUIaeMOT0 3JIEKTPOOOOPYI0BaHHUS.
P3uA
— crmocobaMu COBEpPILICHCTBOBAHUS
po¢eCCHOHAIBHBIX 3HAHUN B
obmnactu P3uA myrém
HCIIOJIB30BAaHNSI COBPEMEHHOU
MH(OPMALMOHHOM Cpe/ibl
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0) [lopsiAok NpoBeeHUsI MPOMEKYTOYHOM ATTEeCTAIUM, IOKA3aTeJIH U KPUTEPUH
OllEeHMBAHHUA

IIpoMexxyrounass arrecrauus 10O aucuuIuiiHe «PeneliHas 3amura  ©W - aBTOMaTU3alus
3JICKTPOIHEPTETHIYCCKUX CHUCTEM» BKIIOYAeT B ce0s KypCOBYIO pabOTy M dK3aMEH B IIIECTOM
CEMECTpE.

KypcoBasi padora 0/KHA BBINOJHATHCSA MOJT PYKOBOJCTBOM BEIYLIETO IMpENnojaBaTeis,
CUCTEeMAaTUYECKH, B TEYCHHUE BCETO ceMecTpa. B mporiecce moArOTOBKH M HAMTMCAHUST 00yUJarOIUiCs
pPa3BUBAET HABBIKM HCCIEAOBATECIIBCKON W aHAIMTUYECKOH pabOThI, 3aKpEIuIsiss U OJHOBPEMEHHO
pacmmpsisi 3HaHWsSI, TOJYYEHHBIE TPHU HM3yYeHHUH Kypca. [Ipu BBIMOJHEHWH KypCOBOM pabOTHI
o0Oyyaromuicsl JOJDKeH II0Ka3aTh CBOE yMEHHe paboTarh € HOPMATUBHBIM U CIIPAaBOYHBIM
MaTepHaioM, BIIAJIECHUEC MAaTeMAaTHYCCKUM ammapaToM, HEOOXOIWMBIM JUIsl pacuyeToB, a TakkKe
BO3MOXXHOCTh CHUCTEMATH3UpPOBATh W aHAIM3UPOBATh (DAKTHUECKHII MaTepHall, CaMOCTOSTEILHO
TBOPYECKH €r0 OCMBICIHBATh W (DOPMYIUPOBATh NMPAKTUUCCKHUE PEKOMEHIAIMHM M TEXHUUYECKHE
pElIeHus IO pe3ybTaTaM pacueToB

B xypcoBoii paboTe CTYIEHTHI BBITIOJHSIOT MPOCKTUPOBAHUE 3AIIUTHl SJICMEHTOB TJIABHOM
MOHU3UTEILHON TOJACTAHIIMM TMPOMBIIIJICHHOTO MPEANPHUATHS, MPOU3BOIAT PacueThl TOKOB K.3.,
BBIOUPAIOT CXEMbl M MapaMeTphl 3alllUT, H3MEpUTEIbHBIE TpaHCHOPMATOPHI, MPOESKTUPYIOT
9JIEMEHTHI AaBTOMATHKH, BBIOUPAIOT KOHKPETHBIC THUITBI YCTPOUCTB.

I[Ipu_BbINOJHEHUHM KYPCOBOH pPadoThl, KAK MNPABHJIO, MCHOJb3VIOTCS Pe3VabTAThl
KYPCOBOI0 MPOEKTA MO KYPCY «DJeKTPHUUYECKHEe CTAHIMU U _NoAcTaHiumy. [Ipu 3Tom pacueTs
aBapUIHBIX PEKUMOB 3aJaHHOW CHCTEMBI DJIEKTPOCHAOXKEHUs O0a3upyloTCsli Ha CBEICHHSX,
u3NaraeMeix B jaucnuiuinHe «llepexoaHpie TpoIecchl B 3JIEKTPOIHEPreTHICCKUX CHCTeMax». B
KypcoBOil pa0oTe Ha OCHOBE IMapaMeTpOB HOPMAJbHOTO U aBapUITHOIO PEXHMOB CTYACHTHI
BBIOMPAIOT yCTPOWCTBA 3alIUTHl U ABTOMATHKH, BBITIOJHSIOT PacyeThbl U BHIGOP MapaMeTpoB
cpalaThIBaHUsI, OLICHUBAIOT YYBCTBUTEIHLHOCTb W HM30MPATENbHOCTH 3aIIUT MJI CIEIYIOIIEro
000pyI0OBaHUSA:

- TJIaBHBIE IOHU3UTEIbHBIE TPAHC(HOPMATOPHI;

- CeKIIMOHHBIC BBIKITIOYATEIIH;

- OTXO/sI1Iast KaOeNbHAas WM BO3AYIIHAS JTMHHUS,

- OaTapesi KOHAEHCATOPOB;

- TpaHcopMaTop COOCTBEHHBIX HYXK]I;

- DJICKTPOIBUTATEIb.

[To pe3ynbpTaTaM BBIIIOJHEHHBIX PacdyeTOB pa3padaThIBAIOTCS CXEMbI YCTPOMCTB 3aIIUTHI U
ABTOMATHKH.

O06beM pacueTHo-TIosICHUTENBHOM 3amucku 40 — 50 cTpaHu.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUSI KYPCOBOI padoThI:

— Ha OIIEHKY «OTJIM4YHO» (5 0annoB) — paboTa BHIOTHEHA B MOJHOM COOTBETCTBUH C 33JaHUEM,
00yJarOIIUICs TTOKa3bIBAET BHICOKHI YPOBEHb 3HAHWH HE TOJHKO HA YPOBHE BOCIIPOW3BEICHUS U
0o0BsicHeHUs WH(GOpPMAllMK, HO W WHTEJUICKTYalbHbIE HABBIKM pEIIEHUs MpoOieM H 3ajad,
HaXOXJICHUS OPHUTMHAIBHBIX OTBETOB K TIpoOJieMaM, OIICHKH W BBIHECEHUS KPHUTHYCCKUX
CYKJICHUH;

— Ha OIEHKY «xopomo» (4 Oamma) — paboTa BBHINIOJIHEHA B COOTBETCTBHHM C 3aJJaHUEM,
oOyJaromuiicss MOKa3bIBa€T 3HAHHS HE TOJNBKO HAa YPOBHE BOCIPOM3BEACHHS U OOBSICHEHUS
nH(GOpPMAIINU, HO M HHTEJUICKTYaIbHbIC HABBIKH PEIICHUS MPOOJIeM | 3a7a4, HaXO0XJICHUS TUITOBBIX
OTBETOB U HAYYHO-TEXHUYECKUX PEIICHUN;

— Ha OIICHKY «y/J0BJIETBOPUTEJIbHO)» (3 Oamna) — paboTa BBIIOTHEHA B COOTBETCTBUU C 3aJJaHUEM,
oOyJaromuiicss ToKa3bIBaeT 3HAHMSI HAa YPOBHE BOCHPOM3BENCHUS U OOBSICHEHHS WH(OpMALUU,
DJIEMEHTAPHBIC HHTEJUICKTYATbHBIC HABBIKU PEIICHHSI MPOCTHIX 33]1aY;

— Ha OIICHKY «HEY/IOBJIETBOPHUTEJIbHO» (2 Oamna) — 3aJaHue TMpernojaBaTelis BBITOIHEHO
YaCTHYHO, B TPOIlECcCe 3alIUTHl PabOThI OOYYAIONIHICS JOIYCKAeT CYIIECTBEHHBIC ONIUOKH, HE
MOJKET TOKa3aTh MHTEIUICKTYaIbHbIC HABBIKH PEIICHHS OCTABICHHOM 3a/1a4H.
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— Ha OIICHKY «HEYAOBJIETBOPUTENbHO» (1 Oamn) — 3amaHue mpenojaBaTeNiss HE BBITOIHEHO WIIH
BBITIOJITHEHO YaCTUYHO, OOYYArONIMICS HE MOXKET BOCHPOU3BECTH M OOBICHHUTH COJACpIKAHUE, HE
MO>KET MMOKa3aTh UHTEJUICKTYaJIbHbIE HABBIKU PEIICHUS TOCTABICHHOM 3a/1a4u.

JK3aMeH No AucuunIuHe «PeneiiHas 3anuTa 1 aBTOMaTU3alUS AIEKTPOIHEPTEeTUUECKUX CUCTEM»
IPOBOJIUTCS B YCTHOH (hopMe MO SK3aMEHAI[MOHHBIM OHJIeTaM, KaXKIbIH U3 KOTOPBIX BKJIIOYACT 2
TEOPETUYECKHX BONpOCa M OJHO NPaKTUYECKOe 3ajaHue. TeopeTnyeckue BOMPOCHI MO3BOJISIOT
OLICHUTHh YPOBEHb YCBOCHHUS 00y4aromuMMUCs 0a30BBIX 3HAHM MO Pa3IMYHBIM pa3lieiaM U TeMaM
npeaMeTa, NpakTHUYeCKUe 3aJaHus BBISBISIOT CTENEHb COPMUPOBAHHOCTH YMEHUU M BIAJCHUM,
HEOOXOIUMBIX JUIS TPAKTUYECKOHN IEATEIbHOCTH.

IToka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:
— Ha OULEHKY «OTJMYHO» (5 OamioB) — oOyyarommicsi JEMOHCTPUPYET BBICOKUH YpOBEHBb
c(hOpMHUPOBAHHOCTH KOMIIETEHLIUH, BCECTOPOHHEE, CHCTEMAaTHUYECKOe U TITyOOKOe 3HaHUE Y4eOHOTo
marepuaia, CBOOOJIHO BBHIMONHACT TNPAKTHUECKUE 3aJaHusi, CBOOOJHO OMNEPUPYET 3HAHHUIMH,
YMEHUSIMH, IPUMEHSIET UX B CUTYalUsIX MOBBIIICHHON CII0)KHOCTH.
— Ha OIEHKY «xopomio» (4 Oamia) — oOydJaronuiicss JIEeMOHCTPUPYET CPEIHUU YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAaHMs, YMEHHS OCBOEHBI, HO JOIMYCKAIOTCS
HE3HAYNTENIbHBIE OIMOKH, HETOYHOCTH, 3aTPYAHEHUS MPHU aHATUTUYECKUX OIMEpalUsX, TIEPeHOCe
3HaHUU U YMEHUH Ha HOBbIE, HECTAHJAPTHHIE CUTYAIHH.
— Ha OLEHKY «Y/AOBJIETBOPUTEJbHO» (3 Oanna) — oOyyaroluiics AEMOHCTPUPYET MOPOTOBBIH
YpOBEHb CPOPMHUPOBAHHOCTH KOMIIETECHIIM: B XOJE€ KOHTPOJBHBIX MEPOIPHUSITHI JOMYCKAIOTCS
OIIMOKH, TPOSBISIETCS OTCYTCTBHE OTIENbHBIX 3HAHHWHA, YMEHUWH, HaBBIKOB, OOyYaromMAcs
UCIBITHIBACT 3HAUUTEIbHBIC 3aTPYAHEHHsI MPU ONEPUPOBAHUU 3HAHUSMU M YMEHUSMU TPHU UX
NepeHOCe Ha HOBBIE CUTYAIUH.
— Ha OLICHKY «HEeYI0BJeTBOPHUTEJBHO» (2 Oaia) — oOydaroumuiicss JEMOHCTPUPYET 3HAHHS He
6osee 20% TeopeTHuuecKoro MaTepualia, JOMyCKaeT CYIIECTBEHHBIC OLIMOKH, HE MOXET IOKa3aTh
UHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUS MPOCTHIX 3a/1ay.
— Ha OILICHKY «HeYJA0BJeTBOPUTEILHO» (1 6amn) — oOyuaromuiics He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BENEHUSI U OOBSCHEHUS MHPOPMALMU, HE MOXET IOKa3aThb WHTEIJIEKTyallbHbIE
HaBBIKH PEUICHUS MIPOCTHIX 3a7ad.

8 YueOHO-MeTOAM4YEeCKOe U HH(OPMAIIHOHHOE 00ecTieYyeHne TUCIUIIUHBI (MOIYJIsT)

a) OcHoBHas JUTEpaTypa

1. Peneiinas 3ammra ¥ aBTOMaTU3alUS dJEKTPOIHEPTETHUECKUX CUCTEM : yueOHOe mocobue
/ B. . buptonus, A. H. T'opnos, 1. B. Kynenuna [u ap.]. — Mocksa : UHOPA-M, 2020. — 197 c.
— (Boicmiee o6pazoBanue: bakanaBpuar). - ISBN 978-5-16-015811-2. - TekcT : AIeKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1058880 (mata oOpamenus: 17.09.2020). — Pexum
JIOCTYTIA: 110 TOIHCKE.

2. Peneiinas 3ammra 3JEKTPOIHEPTETHUECKUX cUCTeM : yuded. mocodme / M.B. AHnpees,
H.IO. Py6an, A.A. CyBopos [u ap.] ; Tomckuii monutexHuueckuil yHuBepcurer. - Tomck : M3a-Bo
Tomckoro nonutrexHuyeckoro yHuepcurera, 2018. - 167 c¢. - ISBN 978-5-4387-0796-7. - Tekcr :
anektponHsii. - URL:  https://znanium.com/catalog/product/1043860 (mata oOparieHus:
17.09.2020). — PeskxuMm gocTyma: mo MmoamucKe.

0) JonosHuTeabHas JUTEpaTYpa:
1. Epmos, 0. A. Dnexrposnepreruka. Pesneiinas 3amura 1 aBTOMaTHKa

AIIEKTPOIHEPTETUUECKUX CUCTEM [ DIIeKTpOHHBIN pecypc] : yueo. mocodue / FO. A. Epiios,
O. I1. Xanesuna, A. B. Manees u ap. - Kpacnosipck: Cub. @enep. yu-1, 2012. - 68 c. - ISBN
978-5-7638-2555-8. - Tekcr : anexTpoHHbIi. - URL:
https://znanium.com/catalog/product/492157 (nara obparuenus: 17.09.2020). — Pexum
JOCTYTA: TIO ITOJIIHCKE.
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https://znanium.com/catalog/product/1058880
https://znanium.com/catalog/product/1043860
https://znanium.com/catalog/product/492157

2. Peneiinas 3ammrTa 1 aBTOMaTHKA MOHU3UTENBHBIX MOICTAHINI MPOMBIIIIIEHHOTO
npennpusTus : yaeoHoe mocodbue / B. A. Urymenmes, B. K. Oneitaukos, H. T. [latmmn, E.
A. Tlanosa ; MI'TY. - Marauroropck, 2014. - 103 c. : un., rpad., cxemsl, tadi. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=725.pdf&show=dcatalogues/1/1
113170/725.pdf&view=true (nara obpamienus: 14.05.2020). - MakpooOwekT. - Tekcr :
anekTpoHHBIN. - ISBN 978-5-9967-0439-2. - UmeeTcst medaTHBIN aHAJIOT.

3. H3mepurenbHble TpaHCHOPMATOPHI TOKA U HANIPSHKEHUS : yueOHoe mocooue / A. B.
Manadees, E. A. Ilanoa, A. B. Bapranosa, H. T. Ilarmun ; MI'TY. - MarHuToropck :
MI'TY, 2018. - 150 c. : w1, cxemsl, Ta0I., Tpad., quarp., 3ckussl. - ISBN 978-5-9967-1236-
6. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3638.pdf&show=dcatalogues/1/
1524885/3638.pdf&view=true (nara oopamenus: 14.05.2020). - MakpooObekT. - Tekcr :
ANEKTPOHHBIN. - FIMeeTCs IeyaTHbId aHAJIOT.

4. JlpsikoB A.®., MukporporeccopHasi aBTOMaTHKa U pelieiiHas
3aIIUTa IEKTPOIHEPTETHYECKUX CUCTEM : y4el. mocobue /st By30B / J{psikoB A.D. - M. :
Mznarensckuit njom MOU, 2017. - ISBN 978-5-383-01161-4 - Tekcr : anekrponusliii // 9bC
"KoncynpTant crynenra” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785383011614.html (nata oOpaiueHus:
17.09.2020). - Pesxum 10oCTyma : 10 MOJIIHCKE.

5. Kypnan «Bectauk IOVYpI'Y. Cepus «Ouepreruxa»
https://vestnik.susu.ru/power/issue/archive

6. JKypHan «JIeKTpOoTeXHHYECKHE CHCTEMbI U KOMILTeKchI» http://esik.magtu.ru/ru/

7. Kypnan "BectHuk MIBaHOBCKOTO TOCyIapCTBEHHOTO SHEPreTHUECKOT0 YHHBEpCcUTeTa"
http://vestnik.ispu.ru/taxonomy/term/102# -

B) MeToanyeckne yKazaHus:

1. Marmme, H.T. Cxembl peneiiHON 3amUTBI U aBTOMAaTUKH Ha dJEra3oBbIX
BeIKmouatensx [Tekcr]: Meroanyeckass pa3paboTka K KypCOBOMY U JIUIUIOMHOMY
MIPOEKTUPOBAHUIO MO AucUUIUIMHE «PeneifHas 3amura M aBTOMATU3AlUS — CHUCTEM
AJIEKTPOCHAOKEHUA» IS CTyJeHTOB crenuanbHoctd 140211 u nanpasienus 140200 /
H.T. IMatmmu.- Marautoropck: M3a-Bo Marnurtoropck. roc. TexH. yH-ta um. [.I.
Hocona, 2012. — 53 c.

2. UcnwlTanwe pene HampaBlIeHHs MOIIHOCTH Ha yctaHoBke JVYS5001: merommyeckue
yKa3aHMs K JabopaTopHO# paboTe 1o nucuuminHe "PeneiiHas 3amura u aBToMaTU3anus
CUCTEM 3JIeKTpocHaOxeHus" it cryaeHTtoB HampasieHus 140200. MarnuTtoropck:
N3n-Bo Marautoropck. roc. ya-ta um.I".M.Hocoga, 2013.-17 c.

3. HUccnenoBanve muddepeHIIMATBHBIX 3allAT B CHJIOBBIX JJICKTPHUYECKHX CETAX Ha
nabopaTopHoM Komiiekce "P3MA  Ha OCHOBE BHUPTYAJIbHBIX HPOTPAMMHUPYEMBIX
KOHTpPOJJIEPOB': METOIUYECKHE YKa3aHHs K JIabopaTOpHOW paboThl MO JUCLHUIUIMHE
"VYpasieHue, 3al11MTa U aBTOMaTU3alUsl MUTAIOUIMX U PaCIpEeIUNTEIbHbIX ceTel" s
oOyuaromuxcs no HanpasieHuto 140.400.68 "DnekTporHepreTuka u JMEeKTPOTEeXHUKA",
npoduins "OnextpocHabxenue" . - Maruutoropck: M3n-Bo Maruutoropck. roc. TeXH.
yH-ta um.I".11.Hocoga, 2015.-16 c.

4. CeteBasi aBTOMaTWKa: METOJMYECKHE  yKa3zaHWs K JabopaTOpHbIM paboTam TIO
mucuuiuinHe "PeneiiHasi 3aliMTa M aBTOMAaTU3allUs AJIEKTPOIHEPIETUYECKUX CUCTEM"
i obyyaromuxcs HampasiieHus: 140400.62 "DnekTposHepreTuka U 3JIeKTpOTeXHUKA",
npopmis "OnexktpocHabxkeHune" Bcex (opMm oOyueHus. - Marnutoropek: M3a-Bo
MarnuToropck. roc. TexH. yH-ta uMm.I".1.Hocosa, 2015.-21 c.

5. MogenupoBanue MaKCUMaJIbHOW TOKOBOM 3alllUThl JIMHUU BJEKTPONEpeaun C
OTpaHUYCHHO-3aBUCUMOM BBIJICP)KKONW BpEMEHH Ha JlabopaTopHOM Komiuiekce "P3uA B
cHCTEeMax AJIEKTPOCHA0XKEeHHsS HAa OCHOBE BHUPTYAJIbHBIX CBOOOIHO-TPOTrPAMMHUPYEMBIX
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https://magtu.informsystema.ru/uploader/fileUpload?name=725.pdf&show=dcatalogues/1/1113170/725.pdf&view=true
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https://magtu.informsystema.ru/uploader/fileUpload?name=3638.pdf&show=dcatalogues/1/1524885/3638.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3638.pdf&show=dcatalogues/1/1524885/3638.pdf&view=true
https://www.studentlibrary.ru/book/ISBN9785383011614.html
https://vestnik.susu.ru/power/issue/archive
http://esik.magtu.ru/ru/
http://vestnik.ispu.ru/taxonomy/term/102

10.

11.

12.

KOHTPOJUIEPOB': METONMYECKHE YKa3aHHs K JIA0OpaTOPHOU pabOTHI MO JUCIHUTUIHHE
"Peneitnasg 3ammra W aBTOMATH3alUs  AJEKTPOIHEPreTUUECKHUX CUCTeM' A
oOyvaromuxcs HampaieHuss 13.03.02 "DnekTposHepreTuka H AIIEKTPOTEXHHUKA',
npoduiar "DnexkrpocHabxkeHue" Bcex ¢opMm oOydeHus. - Marautoropek: M3a-Bo
Marnauroropck. roc. TexH. yH-ta uM.I".1.Hocosa, 2016.-12 c.

MonenrpoBanue MakCUMaldbHOW TOKOBOM 3aIMTHI JMHHUH JJIEKTPOIEpPEeadll C MyCKOM
[0 HANPSHKCHHUIO Ha JTabopaTopHOM KomIuiekce "P3MA B cucTeMax 3JeKTpOCHA0KECHUS
Ha OCHOBE BUPTYAJIbHBIX CBOOOAHO-IIPOrPaMMUPYEMBIX KOHTPOJIIIEPOB'": METOJUYECKHE
yKa3aHUs K JIabopaTopHOM paboThl 10 jaucuuiuinHe "PeneiiHas 3amura U
aBTOMATHU3AIUS DJIEKTPOIHEPTreTUYECKUX CHUCTeM" i OOYyYarolUXCsl HalpaBJICHUS
13.03.02 "DyekTposHepreTuKa W AJIEKTPOTeXHUKa", mpoduiab "DnekTpocHabxeHue"
Bcex ¢opm oOyueHus. - Marauroropck: M3a-Bo MarHuUTOropck. roc. TeXH. yH-Ta
nm.I".1.Hocosa, 2016.-9 c.

HccnenoBanue HampaBlIEHHONM TOKOBOW 3allMThl JIMHUM  3JIEKTpOIEpedaud Ha
naboparopaoM crenne P3-CK JIP "Peneiinas 3amura" ¢ mpUMEHEHHEM MPOrPaMMHO-
texHndyeckoro komiuiekca Delta Profi : meroa. ykasaHus K poOBeICHHUIO J1a00OpaTOPHOI
paboTel o nucruruinHe "PeneiiHas 3ammTa U aBTOMATHU3AIMS 3JIEKTPOIHEPTreTHIECKIX
cucreM" s oOywaromuxcss HampasieHuss 13.03.02  "DnekTposHepreTnka U
anekTpoTexHuka", mnpodpunbp "OnekTpocHabxkeHue" Bcex (opm  oOyueHus. -
Marnuroropck: M3a-so Marauroropck. roc. Texs. yu-ta uMm.I".M1.Hocosa, 2017.-9 c.
UccnenoBanne mnpoaonbHoN auddepeHnanbHoi — 3amuThl  TpaHnchopmaropa  Ha
nabopatopaom crenae P3-CK JIP "Peneiinas 3ammra" ¢ MpUMEHEHHEM IMPOrPaMMHO-
TexHuueckoro komruiekca Delta Profi: metoz. ykasaHus kK mpoBeieHHIO Jab0paTOpHOi
pabothl mo muctmiuirHe "PeneiliHas 3amuTa U aBTOMATH3AIMS AJIEKTPOIHEPTETUIECKUX
cucteM" ans  oOydaromuxcs HampaBieHus 13.03.02  "DnexkTposHepretuka U
MEeKTpoTeXHUKA", mpodwib "DnekrpocHaOkeHue" Bcex Gopm  oOydeHuUs. -
Marnutoropck: U3a-so Marautoropck. roc. Texs. yH-ta uMm.I".1.Hocosa, 2017.-12 c.
Ucneiranusa nuddepennmansaoro pene tuna J3T-11 Ha madopatopnom crenne P3-CK
"PeneitHas 3amuTa’ ¢ TPUMEHEHHEM TMPOrpaMMHO-TEXHHYECKOro Komiiekca Delta
Profi: meron. ykazaHusi K TPOBEACHHUIO JIAOOPATOPHOW pPa0OTHl TIO JAMCIHUILIHHE
"PeneitHast 3ammTa M aBTOMATH3AlMs  AJIEKTPOIHEPTETUYECKUX CHUCTeM' Ui
oOyuatomuxcst HampasieHus 13.03.02 "DnekTposHepreTuka U 3JIEKTPOTEXHHKA',

npopmis "OnekTpocHaOxeHue" Bcex (opMm oOydeHus. - Maruutoropek: M3a-Bo
Marnuroropck. roc. TexH. yu-ta uM.I'.1.Hocosa, 2017.-13 c.
VcnblTanus pesie HampaBieHUsS MOIIHOCTH Ha saboparopHoMm creHae P3-CK

"PeneitHas 3amuTa" ¢ TPUMEHEHHEM IMPOrPaMMHO-TEXHHYEeCKOoro Komiiekca Delta
Profi: meron. ykasaHusi K TpPOBEICHUIO JTa0OPATOPHOIl pabOTHI MO JUCIHILUINHE
"Peneiinass 3ammTa W aBTOMATHU3allUA  DJICKTPOIHEPIETHUYECKUX CcHUCTeM" s
oOyuaromuxcs HanpaieHus 13.03.02 "DnekTposHepreTnka M 3JIEKTPOTEXHUKA'",
npodpuias "OnexktpocHabxkeHue" Bcex ¢opMm oOydenus. - Marautoropek: M3a-Bo
Marnuroropck. roc. TexH. yH-ta uM.I'.1.Hocosa, 2017.-15 c.

HcnbiTanus pene Toka ¢ OrpaHUYeHHO-3aBUCUMON BbIIEp kKON Bpemenu tuna PT-80 Ha
nabopatopaom ctenae P3-CK "Peneiinas 3ammura" ¢ mpUMEHEHMEM IPOrpaMMHO-
TexHndyeckoro komriekca Delta Profi: meron. ykasanus k mpoBefeHHIO J1ab0paTOpHO
paboThl o nuctuiuiHe "PeneliHas 3amuTa U aBTOMATH3AIMs AJIEKTPOIHEPTeTHUECKUX
cucreM" gns  oOyuaromuxcss HampaieHus 13.03.02  "DnexkTposHepretuka H
aJIeKTpoTexHuKa", mnpodpmisr "DnekTpocHadxkenue" Bcex (Gopm  oOydeHus. -
Marnutoropck: U3n-so Marautoropck. roc. TexH. yH-ta uMm.I".11.Hocosa, 2017.-12 c.
HcnbiTanusa pene CONPOTHUBIICHUS Ha JsaboparopHoM cteHne P3-CK "Peneiinas
3amuTa" ¢ IPUMEHEHHEM MPOrpaMMHO-TeXHHYeckoro komiuiekca Delta Profi: meros.
yKa3aHHsl K MPOBEJCHUIO JabopaTOpHOil paboThl Mo AucuuIuinHe "PeneiiHas 3amuTa u
aBTOMaTHU3alMs 3JIEKTPOIHEPreTUYECKUX CcUCTeM' A OOydaroUIMXCsl HalpaBJICHUs
13.03.02 "DnekTposHEpreTuka M 3NIEeKTpoTexHuka", mpodmis "DieKkTpocHadxeHue"
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Bcex ¢opm oOyueHus. - MarHuroropck: M3a-Bo MarHuTOropck. roc. TexXH. yH-Ta
nm.I". 1.Hocosa, 2017.-12 ¢

r) IlporpammHuoe odecnieuenne u UHTEepHET-pecypcehl:

[lepeueHs mporpaMMHOro 0O€CIIeYeHHUS:

Haumenosanue 10 Ne noroBopa Cpok neicTBUs JIUIIEH3UU
MS Windows 7 1-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo
7Zip cBOOOIHO pacrpocTpansemMoe | 6ecCpoyHo
FAR Manager 1(3_}3 860ﬂH0 PaclipocTpanseMoe 0eccpovHO
Calculate Linux Desktop Xfce lc_f 860%0 PactpocTparsieMoe 0eccpodHo
Linux Calculate lc_f 860%0 PacHpoCTparieMoc OeccpovHO

Crincok MHTEpHET-pEecypcoB, JOCTYI K KOTOPHIM IIPHU PETUCTPAIIMU OOECTIEYEH C JII000T0
KOMIIBIOTEpA:

1)  denepanbHbIil HHCTUTYT IPOMBILLICHHOH coOcTBeHHOCTH : cailT POCITATEHTA /
OUIIC. — Mocksa : DUIIC, 2009 — . — URL.: http://www1.fips.ru/ (nara odpamenus: 18.09.2020).
— Pexum nocryna: cBoOO HBIN. — TeKCT: K TPOHHBIH.

2)  Poccwuiickuit unaexc HayuHoro nutuposanus (PYMHII) : HarroHambHas
oubnuorpaduueckas 6a3a JaHHBIX HAYYHOTO IIUTUPOBAHUS. — TEKCT: 3JCKTPOHHBIH //
eLIBRARY.RU : nHay4nas snektpoHHast 6nbaunoTeka : caiir. — Mocksa, 2000 — . — URL:
https://elibrary.ru/project risc.asp (aara oopamenus: 18.09.2020). — Pexxum poctyna: s
3aperucTpup. NoJIb30BaATENEH.

3)  Axanemus Google (Google Scholar) : mounckosas cucrema : caiir. — URL:
https://scholar.google.ru/ (mara oopamenus: 18.09.2020). — Pexwum moctyna: 1uist 3aperucTpup.
IOJIb30BaTese. — TEeKCT: 2JIEKTPOHHBIMN.

4)  EnuHOE OKHO J0CTYIa K HH(GOPMAIOHHBIM pecypcaM : 2JIeKTPOHHAst OMOInoTeKa !
caiit / ®I'AY THUU UTT "MHOOPMUKA". — Mocksa, 2005. — . —-URL: http://window.edu.ru/
(mata obpamenus: 18.09.2020). — Pexum noctymna: cBOOOAHBIN. — TEKCT: 2IEKTPOHHBIH.

5)  East View Information Services : DnekTpoHHast 6a3a nepuoaMIecKuX U3aanuii /
000 «MBHUC. — URL: https://dlib.eastview.com/ (nata o6pamienus: 18.09.2020). — Pexum
JIOCTyNa: MO MOANUCKe. — TeKCT: 3JIEKTPOHHBIM.

6)  Poccwmiickas ['ocynapcTBennas 6ubnmoreka. Karanoru : caiit / Poccuiickas
rocynapcTBeHHas ouoimoreka. — Mocksa : PI'b, 2003 — . URL:
https://www.rsl.ru/ru/4readers/catalogues/ (mata oopamenus: 18.09.2020). — Pexxum nocryma:
CBOOOAHBIN. — TeKCT: 3EKTPOHHBIH.

7)  DOnekrponHas 6udaunorexka MI'TY um. I'. WM. Hocosa. — URL:
http://magtu.ru:8085/marcweb2/Default.asp (nara oopamenus: 18.09.2020). — Pexwum goctyma:
JUISL 3apETUCTPHP. MOJIb30BaTeNel (BX0 ¢ BHEIIHEH CEeTH 10 JIOTHHY U Mapoutto). — Tekcr:
AIEKTPOHHBIN.

8)  Oxonommka. Cormonorus. MenemxmenT : denepanbHbIil 00pa3oBaTeIbHBIN TOPTA
: caiir. — URL.: http://ecsocman.hse.ru/ (mara ooparmienus: 18.09.2020). — Pesxxum mgocryma:
cBOOOHBIN. — TeKCT: ANEeKTPOHHBIH.

9)  VuuBepcuterckas napopmannonnas cucrema POCCHUS : HayuHas 37€eKTpOHHAS
6ubmmotexka : caiit / HUBILI ; Oxonomuyeckuii ¢pakynprer MI'Y. — Mocksa : HUBILI, 1997 — . —
URL.: https://uisrussia.msu.ru (mata oopamenus: 18.09.2020). — Pexxum goctyma: CBOOOIHBIN. —
TekeT: DIeKTpPOHHBIN.
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10) Web of science : MexxnyHapoaHas HaykoMeTpudeckas peeparuBHas U
MOJTHOTEKCTOBas 0a3a JaHHBIX HaydHBIX M3aanuii : caitr. — URL: http://webofscience.com (mara
obpamenusi: 18.09.2020). — Pexxum qoctyna: Juist 3aperucTpup. nojas3opareneit (Bxon mo IP-
ajzipecaM By3a). — TeKCT: 2JIEKTPOHHBIN.

11) Scopus : MexxayHapoaHas pedepaTuBHas ¥ MOJTHOTEKCTOBAs CIpaBOYHast 6a3a
JAHHBIX Hay4HBIX u3mManuii : caiit. — URL: http://scopus.com (marta o6pamienus: 18.09.2020). —
Pexxum noctyna: s 3apeructpup. noas3zoBateneit (Bxox no IP-agpecam By3a). — TekcT:
3JIEKTPOHHBIMN.

12) Springer Journals : MexaynapoaHas 6a3a MOJIHOTEKCTOBBIX KYPHAJIOB : CAlT. —
URL.: http://link.springer.com/ (mata oopamienus: 18.09.2020). — Pexwum goctyma: st
3aperucTpup. moyib3oBarenen (Bxox mo IP-aapecam By3a). — TekcT: 3IEKTPOHHBIN.

13)  Springer Protocols : MexayHapoaHasi KOJUICKIIHsI HAyYHbIX TPOTOKOJIOB I10
pas3IMYHBIM OTpacIsaM 3HaHwuii : cait. — URL: http://www.springerprotocols.com/ (zara
obpamenusi: 18.09.2020). — Pexxum goctyna: Juist 3aperucTpup. nojs3opareneit (Bxon mo IP-
ajzipecaM By3a). — TeKCT: JIEeKTPOHHBIN.

14)  SpringerMaterials : MexxayHapoHas 0a3a Hay4HBIX MaTEepUAIIOB B 00JaCTH
¢du3nveckux Hayk U MHxkuHUpUHTa : cat. — URL: http://materials.springer.com/ (nara
obpamenus: 18.09.2020). — Pexxum fgoctyma: ajisi 3apeructpup. mosb3oBarenei (Bxox 1o IP-
ajzipecaM By3a). — TeKCT: JIEKTPOHHBIN.

15) Springer Reference : MexayHapoHas 6a3a ClipaBOYHbBIX U3aHUM 110 BCEM
otpacisam 3Hanwmii: cait. — URL: http://www.springer.com/references (nara obpamieHusi:
18.09.2020). — Pexxum moctyma: aiis 3aperucTpup. mojib3oBateneit (Bxox mo IP-agpecam By3a). —
TekcT: 31EeKTPOHHBIN.

16) zbMATH : MexnynaponHas pedepaTrBHas 0a3a JaHHBIX 110 YUCTON U PUKIIATHOM
maremaTtuke : caiit. — URL: http://zbmath.org/ (nata oopamenwus: 18.09.2020). — Pexxum nocryma:
JUISL 3aperucTpup. noyib3osarenen (Bxon no IP-anpecam By3a). — TekcT: 3J1eKTPOHHBIN.

17)  Springer Nature : MexmyHapoaHast pedepaTHBHAS ¥ TOJTHOTEKCTOBAS CIIPaBOYHAs
0a3a MaHHBIX HAy4HBIX U3aaHui : caiiT. — URL: https://www.nature.com/siteindex (mara
obpamenus: 18.09.2020). — Pexum goctyna: Juist 3aperucTpup. nojib3opareneit. — Tekcr:
AIEKTPOHHBIN.

18) ApxwuB HayudHBIX )KypHAJIOB : caiiT / HanlmoHaNbHBIN 371€KTPOHHO-UH(POPMAIIMOHHBIH
koHnopiuyM. — Mocksa : HOMKOH, 2013 — . — URL: https://archive.neicon.ru/xmlui/ (nata
obpamenus: 18.09.2020). — Pexum goctyna: Juist 3aperucTpup. nojib3opareneit (Bxox no IP-
azpecam By3a). — TeKCT: dJIEKTPOHHBIMN.

19) eLIBRARY.RU : nay4nas smekTpoHHasi OnOinoTeka : caidt. — Mocksa, 2000 — . —
URL.: https://elibrary.ru (nata oopamerus: 09.01.2018). — Pexwum gocTyma: Ijst 3aperucTpup.
nosb30BaTenen. — TeKeT: JIEKTPOHHBIM.

20) PYKOHT : nanmoHanbHbIH IHGPOBOI pecypc : MeKOTpaciieBast AICKTPOHHAS
6ubnuoteka : caift / koncopuuyM «KOTEKCTYM». — CxonkoBo, 2010 — . — URL:
https://rucont.ru (mara obpamenus: 18.09.2020). — Pesxxum gocTyma: it aBTOPHU3. MOJIb30BATECH. —
TekcT: aIeKTPOHHBIH.

21) TACC : undopmannonHoe areHtcTBo Poccuu : [caiit]. — Mocksa, 1999 — . —
OoHogusiercs B Teuenue cytok. — URL: http://tass.ru (nara oopamienus: 18.09.2020). — TekcT :
AJIIEKTPOHHBIN.

22) IIpaBurensctBo Poccuiickoit @enepannu : opunmaibpHblii caidT. — Mocksa. —
Oo6nossercs B Teuenune cytok. — URL: http://government.ru (mara obparmenus: 18.09.2020). —
TeKkcT : ANeKTPOHHBIH.

23) Abb.ru: Odunmaneueii caiit rpymmnsl komnanuii ABB Poccust [DnekTpoHHBIN
pecypc]. — Pexxum nocryna: http://www.abb.ru, cBoboansIif. — 3ari. ¢ skpaHa.

24) Elektrozavod.ru : Odunmansaeiii  caiT  YduMCKOro 3aBojga «DieKTpoarmmapary
[DnekTponHbIii pecypc]. — Yda. — Pexum pocryma: http://www.elektrozavod.ru/reports/ea,
CBOOOJTHBIN. — 3arJl. ¢ KpaHa.

25)  Stps.ru : Odpunmansueiii cadt OO0 «CrpoinoacTaniumy [DNeKTPOHHBINA pecypc]. —
M. — Pexxum poctyma: http://www.stps.ru, cBoboaHbIi. — 3ariL. ¢ SKpaHa.

32



http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references
http://zbmath.org/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/
https://elibrary.ru/
https://rucont.ru/
http://tass.ru/
http://government.ru/

26) Siemens.com : OdunuanbHbIi CaiT KoMIaHuu Siemens [DIEKTPOHHBIN pecypc]. —
Pesxum moctyma: https://new.siemens.com/ru/ru.html, ceo6oaubIi. — 3ari. ¢ skpaHa.

27) Schneider-electric.com : Odunmaneueii  caiit  xommanuu — Schneider  Electric
[DnexTponnblii pecypc].— Pexum gocrtyma: https://www.se.com/ru/ru/, cBoOoaHbIi. — 3ari. ¢
JKpaHa.

28) Magtu.ru : Odunmaneueii  cair ®I'BOY BIIO «MI'TY wum. I'Ml. Hocosa»
[DnexTponHbIii pecypc].— Pexxum poctyma: . http://www.magtu.ru, ceo6oaHbIi. — 3ari. ¢ 3KpaHa.

29)  Mmk.ru: Opunmansueiii  cailt  OAO  «MarHuTOrOPCKH — MeTaJLIyprUu4eCKHi

KoMOUHAT» [DIeKTpoHHBIN pecypc].— Peskum mocryma: . http://www.mmk.ru, cBoboaHbIii. — 3ari. ¢

JKpaHa.
30) RastWin: [Iporpammusiii kommieke RastWin. OduiinanbHeiii caidT [DIeKTpOHHBIN
pecypc].— Pexxum moctyma: WWW.rastrwin.ru /, cBo0oaHbIi. — 3aril. ¢ SKpaHa.
31) Bwuugeo-0030p QyHKIMiIt mporpaMmHOro komiuiekca RastrWin u  RastrKZ-
https://www.youtube.com/watch?v=HOZL HKfwIQk

32) Buugeo-0630p byHKIUI IPOrpaMMHOTO KOMILJIEKCa RastrwWin
https://www.youtube.com/watch?v=X6HgHXLZX_Q
33) Anares.ru : OdwunmanbHblii caliT [DaeKTpoHHBIH pecypc]. — Pexum goctyma:

http://www.anares.ru/, cBo0oaHBIN. — 3ari. ¢ FKpaHa.

34) Domyshev, Alexander & Osak, Alexey. (2000). Cucrema oTOOpaXKeHHS IS
KOMILJIEKCa AHAPD2C-2000. [DnexTpoHHbBIT pecypcl]. — Pexum JOCTYTIA:
https://www.researchgate.net/publication/290604519 Sistema_otobrazenia_dla_kompleksa ANAR
ES-2000 , croOoHbIH. — 3ariI. ¢ 3KpaHa.

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MO1YJIs1)

B cooTBercTBHM ¢ y4eOHBIM TIJIAHOM 1O JUCHUTIINHE «PeneliHas 3ammTa 1 aBToOMaTH3aIus
ANEKTPOIHEPTETUUECKUX CUCTEM» IIPEAYCMOTPEHBI CIEAYIOIINE BU/IbI 3aHITHIL: JICKIIUH,
nmabopaTopHbIe padOThI, MPAKTUUECKUE 3aHATUSI, CAMOCTOSITENIbHAS paboTa, KOHCYIbTAIlUH,
KypcoBasi paboTa U SK3aMeH.

Tun u Ha3BaHME ayIUTOPUU OcHalieHue ayJuTopuu
VY4eOHble ayAUTOPUH IS MynpTuMeauiHbIE CPEACTBA XPAHEHUS, IEPEJAYA U
IPOBEJCHUS 3aHATUH JIEKLIMOHHOTO | IPEACTaBICHUs HH(OPMAaLIUK.
TUIA
VYyeOHas aynutopus s JlaGopaTopHble YCTaHOBKH, U3MEPUTENIbHBIE PUOOPHI AJIs
IpOBeIEHUS TaOOPaTOPHBIX padoT: | BBIOJHEHUS J1a00paTOPHBIX paboT:
JIaboparopus >J€KTPOCHAOKEHUS — YcTaHOBKa /U1 IPOBEPKU peeHbIX 3amuT Y 5052.
(215) — YcTraHoBKa 1715 IPOBEPKU peneiiHbIx 3amut Y 5001.

— YcTaHoBKa /715l IPOBEPKH pEJICHHBIX 3alUT Y paH-2.

VYyeOHas aynutopus Ass JlaGopaTopHble yCTaHOBKH, U3MEPUTENIbHBIE PUOOPHI AJIs
pOBeIEHUS TaOOPaTOPHBIX padoT: | BHIOJHEHUS J1a00paTOPHBIX paboT:

MexdakynpTerckas J1abopaTopust 1. Jlabopatopubrii komiiekc «PeneiinHas 3ammTta u
MOJIEJTMPOBAaHUS CUCTEM asTomatuka B COC» 118 MOAENUPOBAaHUS YCTPOMCTB
anekTpocHabxkenus (217) peneiiHOW 3amMThl W aBTOMATUKH HA CBOOOJHO -

IPOrpaMMHUPYEMBIX KOHTpOJLIepax

— 2. JIaGoparopHublii cten «Peneiinas 3amuta» P3-CK.

Y4eOHble ayIUTOPUH IS Jlocka, MyJIbTUMEIUUHBIN IIPOEKTOP, SKpaH
IIPOBEJCHUS PAKTHYECKUX 3aHATHH,
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Tun u Ha3BaHue ayJUTOPUHU

OcHalieHue ayguTopuu

IPYNIOBBIX U UHIUBUAYAJIBHBIX
KOHCYJIbTALIMM, TEKYILETO KOHTPOJIS
Y IPOMEKYTOUYHOM aTTeCTalluu

Y4eOHbIe ayAUTOPHH IS
BBITOJIHEHHS KYPCOBOW pabOTHI,
MOMEIIEHUS JIJISl CAMOCTOSITEIILHOM
paboTHI OOYJAFOIITIXCSI

[lepconanbubie koMIbIOTEpHl ¢ makeroM MS Office,
BBIX0JIOM B VIHTEpHET U C JJOCTYIIOM B DJICKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTEILHYIO CPEly YHUBEPCUTETA

ITomenienue s XpaHeHUs U
IpOopHIAKTUYECKOTO 00CTYKUBAHUS
yaeOHOro 000PYJOBAHHUS

Crennaxwu, ceiidpl A7 XpaHEHUs! y4eOHOro 000pyA0BaHUS
WHCTpyMEHTHI U1 peMOHTA J1a00paTOPHOTo 000PyIOBaHUS
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