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JIner akTyanusanuu padoyei NnporpaMmsl

Pabouas nmporpamma nepecMoTpeHa, o0cykaeHa u ofoopeHa i peanuzanuu B 2027 - 2028
yueOHOM rojly Ha 3aceJaHuH Kadeapbl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEAPUATHI

[IpoTtokonm ot 20 . Ne
3aB. kadempoit A.B.Bapranosa

Pabouas nmporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa uia peanuzanuu B 2028 - 2029
yueOHOM rojly Ha 3acefaHuH Kadeapbl DIEKTPOCHA0KEHUS POMBIIUICHHBIX MPEANPUATHI

[IpoTtokonm ot 20 . Ne
3aB. kadempoit A.B.Bapranosa




1 Ilesiu ocBOEHUSI I CUMILTHHBI (MOAYJI51)

Ilenpto ocBOEHUS TUCHMIUIUHBI «YTpaBieHHe, 3allliTa U aBTOMATHKA IMHUTAIOIIUX U
paclpeneuTeNbHBIX CEeTe» SBISAIOTCS (POPMUPOBAHUE Y CTYIASHTOB MPOGECCHOHATBHBIX
3HAHUM B O00JIACTM TEOPUM W TIPAKTUKH YCTPOWCTB pEJICHHON 3aluThl W aBTOMATHUKU
AJIEKTPOIHEPTETHUECKUX CUCTEM.

2 MecTo THCHHIIMHBI (MOYJIfA) B CTPYKTYpPe 00pa3oBaTe/ibHOI MporpaMmbl

JucrunianHa YmpaBieHHe, 3alluTa W aBTOMATHKA MUTAIONIMX M PacHpeAeIUTENbHBIX
ceTeil BXOAUT B YacTh Y4eOHOro mijaHa (OPMHPYEMYIO YYACTHHKaMU OOpazoBaTEIbHBIX
OTHOIIIEHUH 00pa30BaTEILHOM MTPOTPaMMBI.

Jinss  W3ydeHUs ~ AMCUMIUIMHBL ~ HEOOXOAMMbI  3HaHUS  (YMEHMsA,  BIAJCHUS),
cOpMUPOBAHHBIC B PE3YIIbTATE H3YUCHHS TUCIUIUTNH/ TIPAKTHK:

YcnenrHoe ycBoeHHe MaTepraia JUCHUIUIMHBI IPEAonaraeT 3HaH!us, YMEHHS U HaBBIKH,
HOJYYCHHbIE CTYICHTAMH B pe3yNbTaTe MOJIYYEHHUS BBICIIETO OOpa30BaHHS IO IPOrpamMMe
OakanmaBpuaTa

3HaHus (YMEHHMs, BIaJCHUs), MOJYyUYCHHbIC NPH M3YyYCHUU TAHHOW TUCHUIUIMHBI OyIyT
HEOOXOIMMBI [T N3Y4CHHS TUCIUTUINH/TIPAKTHK:

CreninanbHBIC BOTIPOCHI AJIEKTPOCHA0KEHHS, 4acTh 2

[ToaroToBka K caye U caaya rocyAapCTBEHHOTO IK3aMeHa

OmnepaTHBHO-IHUCIIETYEPCKOE YIIPABICHUE B AIEKTPOIHEPIeTHKE

3 Komnerenuuu odyuyamwuerocsi, popMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUILVINHBI (MOAYJIS) ¥ IIJIAHUPYEMBbIe Pe3yabTAThl 00yUeHH s

B pesynbraTe 0CBOCHHS MUCIHMILIMHBI (MOAYN) «YTpaBieHHUE, 3allUTa U aBTOMAaTHKa
NUTAOMMX M paclpeieIuTeNbHbIX ceTeil» oOydarouuiics NOJKEeH 007aJaTh CleTyIOLUMU
KOMIETEHIUSIMMU:

Kon nanukaTopa WNHnukaTop MOCTHKEHUS KOMIIECTECHITUN

[1K-5 CriocobeH ynpaBisiTh peKUMOM paOOThl SHEPTOCUCTEMBI, AIEKTPUICCKON CETH, CUCTEMBI
AICKTPOCHAOKEHUS

[1K-5.1 Beimonaser OIICHKY TEKYIIETOo " MIPOTHO3UPYEMOTO
ANEKTPOIHEPIETUUECKOTO PEXHUMA HHEPrOCUCTEMBI C LEIbI0 NPUHATHUSA
pelleHns O peaau3aluyd Mep 10 NONNCPKAHUIK 4YacTOThl, BEIMYUH
[IEPETOKOB aKTUBHOM MOITHOCTH, TOKOBOM Harpy3KH JIMHUM U JOITYCTUMOI'O
YPOBHSI HAIIPSKEHHS,, MUHUMAJIBHOIO HEOOXOAMMOIro pe3epBa aKTUBHOU
MOILTHOCTH W MECTa €ro pa3MelleHHus; oOomnpeAeieHus o0beMa W
3Q(GEKTUBHOCTH  COOTBETCTBYIOIMX  YIPABISAIOIIMX  BO3ACHCTBUI U

CO3/1aHHE COOTBETCTBYIOIINX 3anucen 00 YIPaBICHUHU
AIEKTDOAHEDICTUYECKUM DEXKMMOM SHEDIOCUCTEMEL
[1K-5.2 [IpuHMMaeT pemeHus o peanu3auyd Mep Mo NPEeIOTBPAIICHUIO Pa3BUTHS U

JUKBUJAUUN HApPYLICHUS HOPMAJIbHOIO pEXUMa DIIEKTPUYECKOW YaCTH
SHEPTOCHUCTEMBI W ompeneneHud  od0bemMa u  dDPEeKTUBHOCTH
COOTBCTCTBYIOIIUX  YIPABJIAIOIINUX BO3ﬂ€ﬁCTBHﬁ IMyTEM  BBIIIOJHCHHA
aHaJM3a oNepaTHBHON WHpOpMAIUK 00 aBapUsIX U HEIITATHBIX CUTYAIIHsX B
JHEProcUCTeME W  OIECHKH  TEKYIIero W TIPOTHO3UPYEMOTO
ANEKTPOIHEPTETUYECKOT0 PDEKUMA SJHEPTOCUCTEMBL.

[1K-5.3 Pa3zpabarpiBaeT nmporpaMMbl EpPEKIIOYEHUN Ha BBIBOJ B PEMOHT M BBOJ| B
paboTy 3JIEKTPOYCTaHOBOK, OLIEHUBACT TEKYUIMH W MPOTHOZUPYEMBIN
AJIEKTPOIHEPTETUUCCKUN PEXKHUM DHEPTOCUCTEMBI JUTSI IPHHSATHUS PEIICHHUS
o JUCIICTUCPCKUM 3adBKaM O pa3pCHICHUU BbIBOAA B PCMOHT W BBOJa B
paboTy  ANEKTPOOOOpYAOBaHHS, IO TOMJICPKAHWIO W  IOJATOTOBKE
ANEKTPOIHEPTETUUECKOTO PEKUMA Ha BPEMSI OTIEPAIIUii 10 BBIBOAY B PEMOHT
Y BBOJY B pa0oTYy, CO3/ITaHUIO HanboJiee HaJe)KHON OTepaTUBHON




CXEMBI, OIICHHBAET JOCTATOYHOCTH MEp, OOECHEYMBAIOIINX HAJACKHOCTH
paboOThl IHEPrOCHUCTEMBI, M CO3MAa€T COOTBETCTBYIONIME 3amuceil 00
YIPABACHUH DJIEKTPOIHEPTETHUECCKUM PEKUMOM DHEPTOCHCTEMEI.




4. CTpyKTypa, 00b€EM U cotepkaHue TUCHUTIHHBI (MOLYJI5)
OO6mmast TpyA0€MKOCTh JUCIUIUTMHBI COCTABISIET 4  3a4eTHBIX eAUHUI] 144 akaj. 4acoB, B TOM

qHuCJIC:

— KOHTakTHas padota — 51,95 akaj. yacos:
— aynutopHas — 51 akaj. 4acos;

— BHeayauTopHas — 0,95 akaj. 4acos;

— camocTosTenbHas padora — 92,05 akaj. 4acos;
— B (hopme mpakTHUIeCKON moaAroToBky — 0 akaj. Jac;

®dopma aTTecTalui - 3a4eT

AynuropHas = =
o | xouTaxTHas pabota E 5 Dopma TEKyIIEro
=
5 B aKaJl. 4acax v Bun KOHTPOJIS
Pazpen/ tema 3 (B akaj. vacax) E B y p Kon
S 3 © | camocTosTENBHO | ycreBaeMOCTH U
JUCIUILTAHBI 5 £ = ., | kommeTeHuHK
O g £ paboThI MIPOMEKYTOYHOH
na0. |mpakr.| 5@
Tex. Z2'Q aTTecTaluu
3aH. | 3aH. | U &
1. VYmpapnenwe, KOHTPOIb U
CHTHAJIN3ALNS Ha
ANEKTPOCTAHIUSIX M MOJCTAHIHSIX
1.1 OOmue  NPUHIMIIBI CamocrosTensHoe
YIpaBICHUS Ha 1 o |usydenue yueOHOIi| YcTHBIH onpoc [K-5.1
AJIEKTPOCTAHIIHSIX u W Hay4yHOH (cobecemoBanue '
MOJICTAHIIUSIX JUTEPATypbI
CamocrosTenbHoe
1.2 CxeMbl  BTOPHYHBIX 1 o |usydenue yuebHOIi| YcTHBIH onpoc [K-5.3
nernein W Hay4yHOH (cobecemoBanue '
JIUTEPATypPHIL.
1.3 TIpuHIMIBI MOCTPOCHHS
oxem baBIeHILL " CaMocTosTenpHOe
yip u3yuyeHue y4eOHoM| VYcTHBIN ompoc IIK-5.2,
CHTHAJIN3AIMN 2 1 4 .
W HAy4HOU (cobecenoBanue) IK-5.3
BBICOKOBOJIBTHBIX
. JUTEPaTypHI
BBIKJIIOYATEIIEN 3
[ToaroroBka k
1.4 Anmaparypa BTOPHUYHBIX 2 MPAKTUYECKUM U JlabopaTopHas TK-5.2
YCTPOMCTB 3allIUTHI. 1a60paTOPHBIM pabota '
3aHATUSIM
15 W3meputenbHble IlogroroBka K
npeoOpazoBaresu, 2 1 2 MPAKTUYECKUM U JlaGopaTopHas IK-5.2,
TpaHc(OpMAaTOpbl TOKA H 1a00paTOPHBIM pabota ITK-5.3
HaIpsHKEHUS 3aHATUSIM
CamocrosTenbHoe
1.6 OnepaTHBHBI  TOK. u3ydyeHue yueOHoMH .
VYerupiii onpoc
HcToyHuMKH — OmepaTHBHOTO 1 2 U Hay4YHO- IK-5.3
. (cobecemoBanue)
TOKa TEXHHUYECKOU
JUTEPaTypHL.
HWroro no pazneny 3 4 4 12
2. MukponpoLeccopHbie

CHUCTCMBI 3allIUTHI




2.1 CrpykrypHas cxema
MHKPOIPOLIECCOPHBIX
YCTpOUCTB 3aIUThIL.
DneMeHTHI anmapaTHOM
YacTH MUKPOINPOLECCOPHBIX
ycrpoiictB P3uA.

CaMoCTOsTENBHOE
u3ydyeHHue y4eOHOH
Y HAay9HO-
TEXHUYECKOU
JIUTEPATYpPHIL.

VYcTHbIi onpoc
(cobecenoBanue)

IK-5.1

2.2 OcHoBHBIE
IIPOU3BOIUTENU
MHKPOIIPOI[ECCOPHBIX
YCTpOUCTB 3aIlUThIL.
Kraccndukanus 3ammTHBIX
¢yukiuil ycrpoiicts P3uA

CamocTosaTenbHOe
u3ydeHHue y4eOHOH
W HAYYHOU
JUTEPaTypHL.

Vel onpoc
(cobecenmoBanue)

IK-5.1

HWroro no pazaemy

3. 3ammThl JMHUH HaNpsHKEHUEM

6...35 kB

3.1 [MoBpexneHus u
HEHOpPMaJIbHBIC PEKUMBI
padoThI JIUHUHT
3JIeKTponepeiay
HanpspkeHueM 6...35 kB.
TpeboBanus, BU/IBI u
O0COOCHHOCTH  BBIIIOJIHEHUS
3aIIUT JIUHUHA
JNIeKTponepenay
HanpsokerueM 6...35 kB.
Omnpenenenre mapamMeTpoB
cpabaTbIBaHHs 3aIUT JIMHUI
JNIeKTponepenay
HampspkeHHeM 6...35 kB u
OLICHKA YyBCTBHUTEIHLHOCTH.

IlogroroBka Kk
11a00paTOPHBIM U
MPaKTHYSCKUM
3aHATHUAM.

JlaGopaTopHas
paborta.

MK-5.1,
IK-5.2,
IK-5.3

Hroro no pazmeny

4. 3ammra JTUHUAN HaNpsHKEHUEM

110...220 xB.

4.1 [MoBpexaeHus u
HEHOpPMaJIbHBIC PEKUMBI
padoThl JIUHUT
JNEKTponepenay
Hanpsokenrem 110...220 B.
TpeboBanus, BU/JIBI u
O0COOCHHOCTH  BBIIIOJIHEHUS
3aIIUT JIUHUHA
JNeKTponepenay
Hanpsokernem 110...220 xB.
Onpenenenre  mapamMeTpoB
cpalaTbiBaHHs W  OIICHKA
YYBCTBUTEIBHOCTH  3aIUT
JIHHUHA aNIeKTponepenay
Hanpspkenrem 110...220 xB.

IloaroroBka K
11a00paTOPHBIM U
MPaKTUYCCKUM
3aHATHUSM.

JlabopaTopHas
pabota

MK-5.1,
IK-5.2,
IK-5.3

Hroro no pazmeny

5. BBICOKOYAaCTOTHBIC 3alllUThI.

5.1 O6nactb IpUMEHEHUS
BUY 3amur.

Opranuzanus BY kananos.
Onementsl BY kanana m ux
Ha3HaueHHE.

IIpuanmm JeHCTBHS
HanpaBJIeHHON TOKOBOI
3anuThl ¢ BY 6J10KHPOBKOIA.
IIpuHnmn NCUCTBHS "
CTPYKTypHast cxema
muddepennnanbsHo-ha3zHON
BY 3aumrsl.

IloaroroBka K
MIPAKTUYECKUM
3AHATHAM

VYerubiii onpoc

(cobecenmoBanue).

MK-5.1,
IK-5.2,
IK-5.3

Hroro no pazaery




6. 3ammuTa 3IEKTpOJBUrATENCH
HanpsbKeHreM Bbline 1 kB

6.1 [MoBpexaeHus u
HEHOpPMaJIbHBIC PEKUMBI
padoTh JIBUTATEJICH:
ACHHXPOHHBIX H
CUHXPOHHBIX.

Buael 3amur  gBurareiei.
OcobennocTn 3aAIUTHI
CHHXPOHHBIX JIBUT'aTEICH.

IlogroroBka Kk
MPaKTUYCCKUM
3aHATHUSAM.

VYcTHbIi onpoc

(cobecenoBanue).

IK-5.1,
MK-5.2,
IK-5.3

HWroro no pazaemy

7. 3amnura CHIIOBBIX
TpaHchopMaTopoB u
ABTOTPaHCHOPMATOPOB.

7.1 [MoBpexaeHus u
HEHOpPMaJIbHBIC PEKUMBI
paboTel TpaHcHOpMATOPOB U
aBTOTPaHC(HOPMATOPOB
(AT).

TpeboBanusi K  3alIUTam
TpaHcHOpPMAaTOPOB. 3
3ammTel
tpanchopmaropoB(AT) or
BHYTPEHHUX MMOBPEKICHHH.
3ammrtel  TpaHchopMaToOpoB
1 aBTOTPaHC(HOPMATOPOB OT
HPOTEKAHUSI TOKOB BHEIIHHX
K3.

IlogroroBka Kk
11a00paTOPHBIM U
MPaKTHYSCKUM
3AHATHAM

JlabopaTopHas
pabota

MK-5.1,
IK-5.2,
IK-5.3

HWroro no pazaemy

8. 3amura MEYHBIX
TpaHchopMaTopoB u
TpaHchopMaTopoB
peoOpa3oBaTELHBIX YCTAHOBOK

8.1 OcobeHHoCTH
TpaHchopMaTopoB
CMEHUATEHOTO HA3HAYCHUSL.
Bo3MoxHBIE TTOBPEXACHUS U
HEHOpPMaJIbHBIC PEKUMBI
paboTsl.

VYcrpolicTBa peneiHon
3alUTHl M ompenencHue| 3
HapaMeTpoB nux
cpabaTbIBaHUs ,
HNPUMEHSIEMBIX Ul 3aIIUTHI
MEYHBIX TPAHC(HOPMATOPOB H
TpaHchopMaTopoB
rpeoOpa3oBaTeIbHbIX
YCTaHOBOK.

IlogroroBka Kk
MPaKTUYCCKUM
3AHATHAM

VYcTHbIi onpoc
(cobecenoBanue)

IK-5.3

Hroro no pazmeny

9. 3ammuTa PNMEKTPHIESCKUX CeTer
o 1 xB




9.1 VecrpoiictBa  3aIIUTHI
JNeKTpuYeckux cereil go 1
kB.

CuIloBBIE  MIPEIOXPAHUTEIH,
YCTpOWCTBA, napaMmeTpsl,
XapaKTEePUCTUKH.

Beibop  mpemoxpanutesnei
JUIL  3aIUTBl  Pa3IUYHBIX
00OBEKTOB, COTJIACOBaHMNE
XapaKTePUCTHK.
ABTOMaTHUYECKHE 3
BO3IYIIHBIE BBIKIIOYATEIH,
MEXaHU3MBbI cBO0OOTHOTO
pacleIUIeHHs, PACLEIUTEINH,
3aIIUTHBIE XAPAKTEPUCTHKH,
BUJIBI XapaKTePUCTHK.
Bribop napameTpoB
cpabaTbIBaHUs
pacuenurenei
ABTOMaTHYECKUX
BO3YIIHBIX BBIKJIIOYATEICH.

IloaroroBka K
11a00paTOpPHBIM U
MPaKTUYCCKUM
3aHATHUSM.

JlabopaTopHas
paborta.

IK-5.1,
MK-5.2,
ITK-5.3

Hroro no pazmeny

10. Pexxumnas u
MPOTHUBOABApHIiHAS aBTOMATHKA B
JJIEKTPOIHEPTETHUECKUX
cHCTEMax

10.1 Buasl ¥ Ha3HauyeHHE
YCTPOMCTB aBTOMAaTHKH B
MUTAIOLIUX u
pacrpeeuTeIbHbIX CeTeH.
PexumMHuas aBromaruka.
IIpoTuBoaBapuiinas
aBTOMAaTHKa. Bunast
NIPOTHBOaBAPUHHON
aBTOMAaTHKH B
3JIEKTPOIHEPreTUIECKUX 3
cucremax.

VYerpoilicTBa JTUHEWHON
apromatuku - AIIB, ABP,
Ha3HaueHHe,
K1accuuKanus, BUJIBI,
0COOEHHOCTU NPUMEHEHHUS.
ABTOMaTHuecKas 4acTOTHas
pasrpy3ka - Ha3HaueHUe,
MIPUHIIMIIB] BBITIOJIHEHHUS.

IloaroroBka K
11a00paTOPHBIM U
MPaKTUYCCKUM
3aHATHAM

JlabopaTopHas
pabota

MK-5.1,
IK-5.2,
IK-5.3

HWroro no pazaemy

11. Cemunap - obcyxnaeHue
HOJrOTOBJICHHBIX COOOLICHUH M
JIOKJIaJJ0B

111 Ha ceMHHape
3aCITyIMBAIOTCS u
00CyXIatoTcs coOOUIeHUsT U
JOKJIaabl, IOATOTOBJIECHHBIE
o0ydJaromuMucs Ha TeMbL| 3
CBSI3aHHBIE C  BONPOCAMH
yOpaBJieHHs, 3alUTHl U
ABTOMATHK{ B NHUTAIOMUX U
pachpeeTUTeNbHbIX CEeTIX

10

Pabora nag
HOATOTOBKOM
Cco00IIEeHns

Beicrymienue Ha
CeMUHape

Hroro no pazaemy

10

12. 3auer




N3zyuenue
MaTepHalioB
12.1 TToAroToBKa K 3a4eTy 3 20,05| nexuuii, yaeGroit 3a4eT
U Hay4YHO-
TEXHHUYCCKOI
JIUTEPATYpPhI
HWroro no pazaemy
Hrtoro 3a cemectp 17 17 17 92,05 3a4eT
Hroro no nucrumnianne 17 17 17 192,05 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Ilepenaua HeOOXOAMMBIX TEOPETUYECKUX 3HAHUM U (OPMHPOBAHHE OCHOBHBIX
IOPEICTaBICHUH MO Kypcy «YOpaBlleHHWEe, 3allluTa M aBTOMAaTUKa MHUTAOMUX U
paclpeieNnuTeNbHbIX CETeH» MPOUCXOAUT €  HUCHOJIb30BAHUEM  MYJIBTHUMEAUMHOTO U
71a00paTOpPHOTO 00OPYIOBAHUS.

Jleknmum mpoXomAT B TpaaMIMOHHON QopMe, B ¢dopMe JIEKIHH-KOHCYIbTAIUA |
npobneMHbIX Jekiui. Teopernyeckwit Marepuand Ha NPOOJEMHBIX JICKIHSAX —SBISETCS
pe3yabTaTOM YCBOCHMs MOJTY4YEHHOW HMH(OpMauu NOCPEICTBOM IOCTAHOBKH HPOOJIEMHOIO
BOIIpOCa U TOHCKAa IyTed ero pemeHus. Ha Jnekuusx — KOHCYNbTALMSIX HM3JI0KEHHE HOBOTO
MaTepHala COMpPOBOXKIAETCs TOCTAHOBKOW BONPOCOB M JUCKYCCHEH B IMOUCKAaX OTBETOB HA ITH
Bompockl. Ilpu mpoBeneHun nabopaTOpPHBIX PabOT M MPAKTHUECKUX 3aHATHH MCHOIB3YIOTCA
pabota B koMaHie 1 MeTosl I T. CamocTosTensHas paboTa CTUMYJIUPYET CTYJASCHTOB B MPOIECCE
oopMmiIeHHS OTYETOB M aHalu3e pe3ylbTaTOB JIA0OPATOPHBIX paldOT, MpH TMOATOTOBKE K
KOHTPOJIbHBIM pad0TaM U UTOTOBOM aTTECTALUH.

6 YueOHO-MeTOUYeCKOe 00ecnieueHHe CaMOCTOSITeIbHOI padoThI 00ydaommxcst
[IpencrasneHo B mpuioxxeHnu 1.

7 OneHOYHBIE CPeACTBA AJIsl NIPOBEACHHS MPOMEKYTOYHOM ATTeCTAMHI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MH(OPMAIIMOHHOE 00ecnevyeHHe JUCITUIIMHBI (MOTYJIs1)

a) OcHoBHasl TUTEpaTypa:

1. MukpomnporieccopHas pejeifHas 3auuTa U aBTOMAaTHKa 3JIEKTPUYECKUX MAIIWH :
yuebHoe nocodue / U. JI. Ky3pmun, U. 0. WUBanos, 0. B. [Muckosankwuii, J[. ®. ['ybaeB. —
Kazanp : KI'DY, 2021. — 125 ¢. — Tekcr : anekTpoHHbIH // JIaHb : 3JIeKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/215153 (mata oOpamenus: 15.01.2026). —
Pexxum goctymna: ajisi aBTOpU3. MOJb30BATEIICH.

0) lomotHuTeIBLHAS IUTEPaTypa:

1. Hermma, ®. C. I[IpoTuBoaBapuiinas aBTOMaTHKa YHEPTOCUCTEM : yueOHoe mocooue / D.
C. Hemma. — KemepoBo : Ky3['TY wumenu T.®D. I'opbaueBa, 2019. — 76 c. — ISBN
978-5-00137-060-4. — Texkcrt : anekTpoHHbIN // JIaHb : AIEKTPOHHO-OMOIMOTEYHAs] CUCTeMa. —
URL: https://e.lanbook.com/book/122221 (mata obOpamienus: 15.01.2026). — Pexxum goctyna:
JUJIs aBTOPU3. TTOJIH30BATENECH.

2. PeneiiHas 3ammTa M aBTOMAaTHKa D3JIEKTPUYECKHX CHCTEM : ydyeOHoe mocobue /
cocraButenu A. H. Ko3noB [u np.]. — 4-e uza., ucnp. — bnarosemenck : AmMI'Y, 2017. — 160
c.— Tekcr: osnekrtpouHsld// JlaHb : SIEKTPOHHO-OMONMMOTEYHass cucremMa. —
URL.: https://e.lanbook.com/book/156460 (marta obpamienus: 15.01.2026). — Pexxum goctyma:
JUUIsL aBTOPHU3. TIOJIb30BATENECH.

3. BnoBuuenko, B. B. Peneiinas 3ammra W aBTOMaThKa 3JIEKTPOOOOPYIOBAHUS
AIIEKTPUUYECKUX CTAHLIUH, CeTeH U cucTeM : yuebHoe nocobue 1 By30B / B. B. BnoBuuenko. —
Cankrt-Ilerepoypr : Jlawp, 2026. — 292 c¢. — ISBN 978-5-507-53858-4. — Texkcr :
AIIEKTPOHHBIH // Jlanb : 3IIEKTPOHHO-OMOIMOTeUHAs cucTema. —
URL.: https://e.lanbook.com/book/511867 (marta obpamienus: 15.01.2026). — Pexxum goctyma:
JUUIsL aBTOPHU3. TIOJIb30BATENECH.

4. Kypnan «BecTHuK IOVYpI'Y. Cepus «OHepreTuka» -
URL: https://www.powervestniksusu.ru/index.php/PVS (nata oopamienus: 15.01.2026).
S. Kypnan «DNEKTPOTEXHUYECKUE CUCTEMBI u KOMIUIEKCHD) -

URL.: http://esik.magtu.ru/ru/ (nara ooparenus: 15.01.2026).



https://e.lanbook.com/book/215153
https://e.lanbook.com/book/122221
https://e.lanbook.com/book/156460
https://e.lanbook.com/book/511867
https://www.powervestniksusu.ru/index.php/PVS
http://esik.magtu.ru/ru/

B) MeToan4eckue yKazaHusi:

1. Iatmuu, H.T. WMcnbrtanue pene HampaBJICHHsT MOITHOCTH Ha ycTaHoBke DY5001
[Texct]: MeTonuueckue ykazaHus K Ja00opaTopHoil padore no qucuuruinae «PeneitHas 3ammra u
aBTOMATH3allMsl CHUCTEM JJIEKTPOCHAOKEHHS» I CTyAeHToB Hampasienus 140400 / H.T.
[MaTmuH. — Marauroropcek: M3a-Bo Marauroropcek. roc. TexH. yu-ta um. I'.1. Hocosa, 2013. - 17
c.

2. IMarmmna, H.T. Cxembl peneiHONH 3amUThl W aBTOMATHKHM Ha 3JIETa30BBIX
BeIKItouarensix [Tekct]: Meroaudeckass pa3paboTka K KypCOBOMY U JIUILUIOMHOMY
MPOCKTUPOBAHUIO MO jaucuuiuinHe «PeneifHas 3ammurTa W aBTOMATH3alUs  CHUCTEM
3JIEKTPOCHAOXKECHHS» I CTyAeHTOB crermanbioctd 140211 u wmampasnenust 140200 / H.T.
[Matmma.- Marautoropck: M3a-Bo Marautoropck. roc. TexH. yH-ta uM. [.1. Hocosa, 2012. — 53

3. Urymenmen, B.A. Peneiinas 3amuTa ¥ aBTOMATHKA TOHU3UTEIBHBIX TMOACTAHIIAN
npomsbiiicHHoro npeanpustus [Tekcr]: yue6. mocobue / B.A. Urymenmes, B.K. OneitHukos,
H.T. lMatmmn, E.A. [TanoBa. — Marnutoropck: U3a-Bo Marautoropck. roc. Texs. yH-ta u. .M.
Hocoga, 2014. — 103 c. ISBN 978-5-9967-0439-2.

r) [IporpammHuoe obecnieuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieueHue

HaumenoBanue .
o Ne norosopa Cpoxk neiicTBuUS TULIEH3UU

MS Off.lce 2007 Ne 135 o1 17.09.2007 0eccpouHo

Professional

7Zip cBOOO/IHO pacpoCTpaHIeMoe SeccpouHo
1o

Calculate Linux  |cBoO60oaHO pacmpocTpaHseMoe 5eCCDOHO

Desktop Xfce 1o p

Linux Calculate CBOOOMIHO pacnpocTpaniemoe OeccpouHo
110

STATISTICA B.6 |K-139-08 ot 22.12.2008 6eccpoyHO

FAR Manager 1(:_}3860HH0 PaclipocTpansemMoe 0ecCcpovHO

IIpodeccnonanbHble 0a3bl JaHHBIX M HH(OPMaIMOHHBIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CcrlIIKa

DnekTpoHHas 0a3a MepuoINISCKUX U3TaHUN

000 «<MUBUCy https://eivis.ru/

HammmonansHas
MH(OPMALNOHHO-AHATUTUICCKA  CHCTEMa _|https://elibrary.ru/project_risc.asp
Poccuiicknii MHIEKC HAy4HOTO LMTHUPOBAHUS )
(PMHLI)

MexnyHapoaHas pedeparuBHas U
MOJHOTEKCTOBass ~CrlpaBo4Has 0Oas3a JaHHBIX [hitps://www.nature.com/siteindex
HaYYHbIX u3aaHuit «Springer Nature»

DnekTpoHHbIe pecypcebl onbmuoreku MI'TY um.

I 1. Hocopa https://host.megaprolib.net/MP0109/Web



https://eivis.ru/
https://elibrary.ru/project_risc.asp
https://www.nature.com/siteindex
https://host.megaprolib.net/MP0109/Web

®denepanpHOE
yUpexKIeHNE

rocyJapCTBEHHOE
«DenepasbHBII

MPOMBINIICHHONH COOCTBEHHOCTH

OI0JPKETHOE
HHCTUTYT

http://www1.fips.ru/

Poccuiickas
Katamoru

I'ocynapcrBenHas

ouoIMoTEKA.

https://www.rsl.ru/ru/4readers/cataloques/

9 MaTtepuajJbHO-TEXHHUYECKOE 00ecneyeHne THCIUTITHHBI (MOTyJIs1)

MarepuanbHO-TEXHHUECKOE 00ecrieueHUe JUCIUTUINHBI BKIIIOYACT:

1. YueOHble ayauTOpuM [UId HPOBEAEHUS NPAKTUYECKUX 3aHATUH, TPYNIOBBIX H
UH/IMBUIYAIbHBIX KOHCYJIbTAIlUN, TEKYIIEro KOHTPOJIS U MPOMEXKYTOUHOM aTTecTalluy - JT0CKa,
MYJIbTUMEIUNHBINA MPOEKTOP, IKPaH.

2. TlomemieHus Ais CaMOCTOSATENBHOW pabOThl OOYYaIOUIMXCS - MEPCOHAIbHBIE
kommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET W ¢ JOCTYIIOM B 3JICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCHUTETA.

3. Tlomemenue st XpaHEHUS € TPODHIAKTHYECKOTO OOCTYy)KMBaHUS YYEOHOTO
000pyIOBaHUS - CTEIUIAXH, CeU(DbI 1151 XpaHEHU y4eOHOT0 000pyI0BaHHUS.

4. JJabopaTopHbBIE CTEH/IBI:

- YcraHoBKa JUIsl IPOBEPKHU pelelHbIX 3amuT Y 5052.

- YcTaHOBKa U1 TPOBEPKH penerHbIx 3amuT Y S5001.

- YcTaHOBKa JUI POBEPKU peNeHHBIX 3aIIUT Y paH-2.

- JlabopaTopHBIi KOMILJIEKC

«Penennas

sammTa W aBTomMathka B COC» mg

MOJICIIUPOBAHMS YCTPOUCTB pesIeHON 3aIlIUThI M aBTOMATUKU Ha CBOOOJIHO - IPOTrPaMMHUPYEMbIX

KOHTPOJLIEpax

- JIaGoparopHuslii crenn «Peneiinas 3ammra» P3-CK


http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/

MMPUJIO)KEHHE 1
(oGs3aTenbHOR)

Y4ueOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl CTYIEHTOB

AynuropHas caMoCTOsTeNbHAas paboTa CTYICHTOB Ha NPAKTHYECKUX 3aHATHAX
OCYILECTBIISICTCSI TOJ KOHTPOJIEM MperojaBaTesii B BUJIE pEIICHUS 3a7ady M BBITOJHEHHS
YIPaXHEHUH, KOTOPBIE OMPEeIeT MPENnoaBaTelb U CTyICHTA.

BueaynuTopHas camocTosiTenbHasi paboTa CTyJEHTOB OCYIIECTBIISIETCS B BUJE YTECHUS C
npopabOTKOM Marepuana, MOArOTOBKM TE3UCOB IO PACCMATPUBAEMOM TeMe M IOJATOTOBKH
pedepaTHBHOTO COOOIICHNUS Ha BBIIAHHYIO U COTJIACOBAHHYIO C 00YYaIOLIUMCS TEMY. .

Tembl pedepaTos

1. CoBpemeHHbBIE U3MEPHUTENbHBIE TPEOOPA30BATENN TOKA U HAPSKEHUS.

2. DunbTpbl CHUMMETPUYHBIX COCTaBIAIONIMX TOKa M Hamnpsbkenus. Haznauenwue,
MPUHIUIIBI IEUCTBUS. Pene CHMMETPUYHBIX COCTaBIISIOIIMX.

3. Hudpossie pene. CTpyKTypa, 2JIEMEHTHI, IPUHITUIBI ISHCTBUS BXOJHBIX U BBIXOIHBIX
npeoOpa3oBarenei.

4.  Muxkpormpoueccopubie 3ammuThl. CoctossHue peiHka MII 3ammur. OcoOGeHHOCTH,
JIOCTOMHCTBA, HETOCTATKH, ONBIT IPUMEHEHHUSI U IEPCIIEKTUBBI.

5. 3amura OT 3aMBIKAHMH Ha 3€MJII0 B CETSIX C M30JIMPOBAHHOW M KOMIIEHCHUPOBaHHOM
HEUTpAJIBIO.

6. CoBpeMEHHbIE CPE/ICTBA YIIPABICHUS U 3allUTHI ABUTATENIE HU3KOTO HAIIPSKEHUSI.

7. IloMeX0yCTOHYMBOCTh MUKPOIIPOILIECCOPHBIX 3AIHUT.

8. CoBpeMEeHHbIE CpelCcTBa aBTOMAaTH3allMM BO3AYUIHBIX pacHpeNeluTeIbHBIX ceTel
6...10 xB.

9. 3amuTa COOPHBIX IIMH IEKTPOCTAHIINNA U TIOICTAHITHIA.

10. CoBpeMeHHbIE HCTOUHUKH OTEPATUBHOIO TOKA HA MOJCTAHIIUAX.

11. YcrpoiicTBa pe3epBUpOBaHUS MPH OTKa3ax BBIKIOUareneil. HazHaueHne u cocoOsl
pe3epBUPOBaHMUSI, MPUHIIUIIBI ACHCTBUsA, cxembl Y POB, BbIOOp mapameTpoB.

12. OcHOBHBIE MYTH U HaNpaBICHUS AaBTOMATHU3allMM HOBBIX U JCHCTBYIOLIUX
MIOJICTAHIIU.

13. IIpoTuBOaBapuitHOE yIpaBICHUE B JIEKTPOIHEPTeTUUECKUX cuctemax. Llenu, 3agaun
Y OCHOBHBIE CPE/CTBA.

14. DHepreTrueckue aBapuu B MUpE.

IlepeyeHb KOHTPOJIBHBIX BONPOCOB /IS OATOTOBKH K IPOMEKYTOYHOM aTTeCTAlNU

1. Buasl ynpaBieHus KOMMYTallMOHHBIMU amapaTamH.

2. OnepatuBHbIN TOK. VICTOUHMKH ONIEpAaTUBHOTO TOKA.

3. Cur"ganu3zanus MoJIOKEHUS BRIKIIIOYATEIEH.

4. IlpuHIMIBI OpraHU3alMi CUTHAJIM3AlMY HA TIOCTaHIMSIX.

5. IIpyHLIUIIBI TOCTPOEHUS CXEM YIIPaBJICHUS BHICOKOBOJIBTHBIMU BBIKITIOUATEIISIMH.

6. OcobenHoctu paboOTHl TpaHCHOPMATOPOB TOKA B PEICHHON 3alUTE MU METOMBI HX
MIPOBEPKHU.

7. IloBpexneHus B LENsAX HANPSKEHUS] U KOHTPOJIb 3@ UX UCIIPABHOCTHIO.

8. CTpyKkTypHas CXeMa MHUKPOIPOILECCOPHBIX YCTPOMCTB 3allUThl M AJIEMEHTHI
arnmnapaTHON HOU 4acTH.

9. TokoBbIE 3aIMUTHI IUHUI JJIEKTpONepeaay.

10. HanpaBneHHbIE TOKOBBIE 3alUTHI JIMHUHM 3nekTponepenad. IlpuHuun neicTsBus.
O6nacTh MpUMEHEHUSI.

11. Pene nanpaBieHust MOIIHOCTHU. THIIBI, XapaKTEPUCTUKHU, CXEMBI BKJIFOUEHUS.

12. TlpunHIMn aefcTBHs TPOIOIbHON nuddepeHInanpbHON 3auThl. BeiOop mapameTpos.
OCOOEHHOCTH BBINOJIHEHHSI TPOAOIBHBIX AU hepeHIn-anbHbIX 3alUT JUHUH.



13. [lpuHuuMn neictBus nonepeyHon quddepeHIaIbHON HalpaBISHHOM 3aIlUThl TMHUAH.
Kackagnocts peiictBusi. OnieHka 4yBCTBUTENbHOCTH. O0J1acTh MPUMEHEHHS.

14. 3amuTel TMHUHI B CETH C U30JIMPOBAHHON HEUTPAJIbIO OT 3aMbIKaHUI HA 3EMJIIO.

15. 3anuTel TMHUN B CETH ¢ KOMIICHCUPOBAHHOW HEHTPAJIbIO OT 3aMBbIKAHUN Ha 3EMITIO.

16. 3ammtel TuHMHK 6...35 KB 0T Mex(]a3HBIX KOPOTKUX 3aMBbIKAHUH.

17. OcoGeHHOCTH BBITIOJHEHHUS 3aIIUT OT 3aMBIKAaHUW Ha 3eMJTIO B CETH C U30JIMPOBAHHON
Y KOMIICHCUPOBAaHHOMN HENTPAJIBIO.

18. 3ammTel TMHUI JEKTPOTIEpeiad B CETAX C 3a3eMJIEHHON HEHUTPAJIbIO OT 3aMBbIKAHUN
Ha 3eMJIIO.

19. TloBpexaeHuss U HEHOPMAJIbHBIE PEKUMBI PaOOTHI CHIIOBBIX TPaHCPOPMATOPOB.
3amuThl CUIIOBBIX TpaHC(HOPMATOPOB.

20. JlucranuuonHple 3amuThl. [lpuHnmm paeicTBus. Tumbel pesne CONMPOTHBIICHHUS.
N300pakeHne xapakTepUCTUKU cpabaThIBaHUS B KOMIUIEKCHOM TUIOCKOCTH. BbiOOp mapameTpos
cpabaTbIBaHMUSI. .

21. BsicokouacToTHBIE 3aILUTBHIL. Ob6nactpb IIPUMEHEHUS. Opranuzanus
BBICOKOYACTOTHOT'O KaHaJla CBSI3U Ha JIMHUAX dJIEKTpoIiepeiad.

22. uddepenunanbHo-(ha3Has BBICOKOYACTOTHAS 3aUTa JIMHUH 3JIeKTporiepeay.

23. HampaBiieHHas 3amIyTa ¢ BEICOKOYAaCTOTHOM OJIOKUPOBKOM.

24. CtyrneH4aThle TOKOBBIC 3aIIUThI TUHUI dJIEKTponepeay.

25. ABromaTtuueckoe BritoueHue pesepsa (ABP). OcnoBubie TpeboBanus k ABP. Cxembr
ABP.

26. Aromatudeckoe nmopropHoe BikiatoueHue (AIIB). Buasr AIIB. Tpeboanus k AIIB.
Cxembl AIIB. Yckopenue aeiictBus peneiHon 3amuThl B nukie AIIB.

27. ABTomMatrHm4eckas yacToTHas pasrpys3ka (AUP). Haznauenue, mpuHITUTIBI BHITTOJTHEHHUS.
AIIB nocne AYP.

Coaepixanue OnJieTa 1Jist NPOBeAeHUS IPOMEKYTOYHOM aTTecTalluH
OK3aMeHaIllMOHHbIE OUJIETHI BKJIIOYAIOT J1BA THUIIA 33/1aHUI:

1. Teopernuecknii Bonpoc Ne 1.
2. Teopernueckunii Borpoc Ne 2.
3. Pacuérnas 3agauqa.

[Tpumep Gmiteta 11 MPOBEACHUS POMEKYTOUYHON aTTeCTalluU

Teopernuecknii Bonpoc Ne 1.

Curnanusanys oJ0KEHHs BBIKIIIOYATEIIEH.

Teopernuecknii Bonpoc Ne 2.

[ToBpexxeHHns 1 HEHOpPMaJIbHbIE PEKUMBI paOOThI CHIIOBBIX TPAHC(POPMATOPOB. 3aILUTHI
CHJIOBBIX TPaHC(HOPMATOPOB.

3amaua.

JIunus, y koropoit Rn=0,5 X1 noaxirodeHa K UCTOYHUKY HEOTPAaHUYEHHON MOIIHOCTH.
Onpenenutb, Ha  CKOJIBKO  IPOLEHTOB  YBEJIWYMBAETCS  PACYETHBIM KO3 duumeHt
yyBCTBUTENbHOCTY MT3, ycTaHOBIEHHOM B Hauyaje JIMHHUM, €CIU IPU BBIUMCICHUM TOKa
MeTauIn4eckoro Tpexgasznoro K3 B KOHIIE IMHUM HE YYUTBIBATh €€ aKTUBHOE COIIPOTHBIICHUE.



MNPUJIOKEHHUE 2
(obs3aTenbHOR)

OueHovHbIE CpeaCTBA /1JIs1 MPOBeAeHHUs MPOMEKYTOUYHOM aTTecTAlUH

a) [lnanupyemble pe3yJbTAaThl 00yUYeHHS U OLCHOYHbIE CPeACTBA VISl IPOBEAEHUS MPOMEKYTOYHOM aTTeCcTallUuu:

Kon
WHINKATOpa

WNunukatop nocTmwKeHus
KOMIIETEHITHI

O1eHOYHBIE CpeICTBa

ITK-5 — Cnoco6eH ynpaBjsiTh pe;KUMOM pad0Thl IHEPTOCHCTEMBI, JIEKTPHYECKOH CeTH, CHCTEMBI MIEKTPOCHADKEHHS

IIK-5.1

BbInosHsAeT OLIEHKY TEKYIIEro U
MIPOTHO3UPYEMOTO
3IIEKTPOIHEPTETUIECKOTO
peKuMa SHEPTOCUCTEMBI €
LEJIBIO IPUHSTHS PELICHUS O
peanu3anuu Mep 1o
MOJACPKAaHHIO YaCTOTHI,
BEJIMYMH NIEPETOKOB aKTUBHON
MOIITHOCTH, TOKOBOI Harpy3Ku
JUHUAK U JOMYCTHMOT'O YPOBHS
HaNpsHKEHUS,, MUHAMAJIBHOTO
HE00X0IMMOI0 pe3epBa
AKTHUBHOM MOIITHOCTH M MECTa
€ro pa3MellCHuS;
oTpeiesicHIs 00beMa U

3¢ GEeKTUBHOCTH
COOTBETCTBYIOINX
YIPABISIOUIUX BO3ICUCTBUN U
CO3JIJaHHE COOTBETCTBYIOIIUX
3arucel 00 ynpaBiIeHUH
AIIEKTPOIHEPTETUIECKUM
PEKUMOM SHEPrOCUCTEMBI

Bonpocsl 119 npoBeaeHus: MPOMEKYTOUHOMH aTTecTanuu

1. HampaBneHHbIE TOKOBBIE 3aIUTHI TMHUHK 31ekTponepenay. [Ipunnun nefictBus. O6macTb NpUMEHEHHUSL.

2. Pene HanpaBiieHUst MOITHOCTH. THIIBI, XapaKTEPUCTHKH, CXEMBI BKITFOUCHUSI.

3. Ipunnun gercTBUsA NpoaoasHoH auddepeHraabHOM 3amuThl. Beioop napamerpoB. OcOOCHHOCTH BBITOJHCHHS
MPOIONTBHBIX TU(DPEpEeHITNATBEHBIX 3T JIMHHAM.

4. Tlpunuun aedcTBUA monepedHol TuddepeHInanbHON HAPaBICHHON 3auThl TMHUE. KackanHocTs AecTBHA.
Onenka 4yBcTBUTENBHOCTH. O0NMaCTh MPUMEHEHHSI.

5. 3anTuThl TUHUHN B CETH ¢ H30JIUPOBAHHON HEHUTPAIBIO OT 3aMBIKAaHUH Ha 3€MITIO.

6. 3amUTHI TUHMI B CETH ¢ KOMIICHCUPOBAHHOW HEHUTPAIBIO OT 3aMBIKaHUH HA 3eMITIO.

7. 3amutel auHUH 6...35 KB 0T Mexk(a3HbIX KOPOTKHUX 3aMBIKaHUH.

8. HampapiieHHas 3aiiura ¢ BHICOKOYaCTOTHOMH OJIOKMPOBKOM.

9. CryneHuaThle TOKOBBIE 3allIUTHI JIMHUH AJIEKTpOIepe/iad.

10. ApromaTuueckoe BriroueHue pesepsa (ABP). OcuoBHbie TpeboBanus k ABP. Cxemsl ABP.

11. Asromatnaeckoe nopTopHoe BKItoueHue (AIIB). Buast AIIB. Tpeboanus k AIIB. Cxemsr AIIB. Yckopenue
MeHCTBUA peNeitHol 3anuThl B nkiie AIIB.

12. ABromaTHyeckas yacTtoTHas pasrpyska (AUP). Haznauenue, npuniune! Beimonnenus. AIIB nocie AYP.

Boinosinenue 1adopaTopHbIX padoT

1. MccnenoBanre TOKOBBIX 3alllUT B CHUJIOBBIX DJICKTPHUSCKHX CETAX Ha jgaboparopHoM Kommiekce «P3uA Ha
OCHOBE BUPTYaJbHBIX MPOTPAMMHUPYEMBIX KOHTPOJLICPOB)

2. Ucnerranus quddepennnansaoro pene Toka tuna J[3T-11 Ha maboparopHoM crenze «Peneiinas 3ammura P3-CK»
C IpUMEHEHHEM MporpaMMHO-TexHuueckoro komriekca DELTA PROFIL.

3. UccnenoBanne mudhepeHInanbHbIX 3alIUT B CHIIOBBIX JJIEKTPHUCCKUX CETAX Ha Ja0OpPaTOPHOM KOMILIEKCE]
«P3uA Ha OCHOBE BUPTYaJbHBIX IPOTPAMMHPYEMBIX KOHTPOJLIEPOB)»

4, UcnsiTaHus pelle TOKa ¢ OrpaHNYeHHO-3aBUCUMON BRIIEPIKKOM BpeMeHu tura PT-80 Ha mabopaTopHOM CTEH/IE




«Peneitnas 3amura P3-CK» ¢ mpuMmenennem nporpaMMHo-Texandeckoro komiuiekca DELTA PROF.
5. Ucnpitanust pene compotuBieHUs Ha JabopartopHoM creHne «Peneitnas 3ammra P3-CK» ¢ mpumeneHueMm|
rporpamMmmMHoO-TexHnIeckoro kommiekca DELTA PROFI

I1K-5.2

[Tpunumaet pereHus o
peanu3anuu Mep 1o
MPEIOTBPALLCHUIO Pa3BUTHS U
JIMKBUALMY HapyLIEHUs
HOPMAaJILHOTO PEeKUMa
3NIEKTPUYECKON YacTu
SHEPrOCUCTEMBI U OIIPEJEeICHUN
o0beMa 1 3PPEKTHBHOCTH
COOTBETCTBYIOILINX
YIPABISIFOLIUX BO3IEHCTBUNA
MyTEM BBITIOJIHEHHS aHATH3a
orepaTUBHON nHpopmManun 00
aBapusIX U HEIITATHBIX
CUTYyallUsiX B SHEPIOCUCTEME U
OLICHKH TEKYILIETO U
MIPOTHO3UPYEMOTO
AIIEKTPOIHEPTETUIECKOTO
pEeKUMa SHEPTOCUCTEMBI.

Bonpocsl 119 npoBeaeHus: MPOMEKYTOUHOM aTTecTanuu
. Bunb! ynpaBneHvsi KOMMYTallMOHHBIME aIiapaTaMy.
. OnepatuBHbIN TOK. VICTOYHUKY ONEPAaTUBHOIO TOKA.
. Curnanuzanus mojI0’KeHUs BHIKITIOYaTeNeH.
. [IpuHIMITEI OpraHU3aIui CUTHATN3AIIUY Ha MOJICTAHIIHUAX.
. [IpyUHIMITEI TOCTPOCHUS CXEM YIIPABJICHUS BHICOKOBOJILTHBIMHU BBIKITIOUATEIIIMHU
. OcobeHHoCcTH Pa0OTHI TPaHCHOPMATOPOB TOKA B PEICHHOM 3aIUTE U METObI KX IPOBEPKHU
. [Ipunnmn gercTBus npoaoiasHol nudepeHnranbHoM 3amuThl. Beioop napamerpoB. OcOOCHHOCTH BBITOIHEHHS
MPOJOIBHBIX UG (EePEHIIMANBHBIX 3alUT JTHHHM.
8. ABromarnueckoe BitoueHue pesepea (ABP). OcHoBubie TpeOoBanus k ABP. Cxemsr ABP.
9. ABromarnueckoe mopropHoe BkioueHue (AIIB). Bumgsr AIIB. Tpetosanus k AIIB. Cxemsbr AIIB. Yckopenue
neicTBUA peneiHol 3amuThl B nukie AIIB.
10. ABromaTHyeckas yacToTHas pasrpyska (AUP). Haznauenue, npuniunel Bemmonnenus. AIIB nmocie AYP.

~No ok WN -

[IpumepHbIe NPaKTHYECKHE 3aTaHUS VI MPOMEKYTOYHOW aTTeCTAINHI

1. Ha nuaum W B ceTax ¢ M30JUPOBAHHON HEeHTpalbto, paboTaromeli B OJ10Ke ¢ TpaHC(HOPMATOPOM, B KAUECTBE
OCHOBHOW 3amuThl OT Mex(a3Hbix K3 MokeT UCIoib30BaHa TOKOBas OTCEUKa, OTCTPOCHHAS OT MAaKCUMAaJIBHOTO TOKA
K3 3a TpanchopmaTopom (TK1 puc.)

T

UL

| ;
Q

Puc. Cxema nunum, paboTaroiieii B 0JI0ke ¢ TpaHcHopMaTOpOM.

B cinydyae BO3MOKHOCTH TaKOTO HCITOJIb30BaHUS BBIOPATh HAKOOJIEE MPOCTYIO CXEMY COCTUHCHHUS
TpaHc(OpPMATOPOB TOKA U peJie, TOK cpadaThIBaHUS 3allIUTHI, & TAKXKE ONPEACITUTh e¢ KO3(P(PUITMEHT YyBCTBUTEIBHOCTH,

npu K3 a xonre smanu (B Touke K1). TpeOyeMblil K03 GUIMEHT 4yBCTBUTEIBLHOCTH [ kl(lz) >15. Koadhdunuenr
HaJIeKHOCTH OTCTPOMKH MPHHATH 1,2. 3HaueHws ToKoB K3, mpoTekaronux depe3 3auTy Ipu MoBpekacHusIX B T.K1 u

) R ) B .
K» B MUHHUMAJIbHOM U MAaKCUMAJILHOM PEKUMAX COCTABJISIOT: IKlm ax = 51504; IKlmin =43004;




(3) _ )]
Iz<2max_1400‘4’ I1<2min

=11204.

2. PacuérHplii mepBuuHBI TOK TpaHchopmaropa Toka Ipacu=4800 A, xo3pdunuent TtpaHchopMaLuH
rparcdopmaropa Toka Ki=400/5, Bropuunbiii ToK paBeH IB=57 A. OnpenenuTh MOrPeIIHOCTh TpaHChOopMaTOpa TOKA
[0 TOKY, BBIPAKCHHYIO B IPOLEHTAX M KPAaTHOCTh HEPBHYHOTO TOKA IO OTHOMICHHIO K HOMHHAJIBHOMY TOKY)|
TpaHcopMaropa TokKa.
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I1K-5.3

Pa3zpabareiBacT mporpaMMel
MEPEKIIIOUEHUI Ha BBIBOJ B
PEMOHT U BBOJ B pabOTy
3NEKTPOYCTAaHOBOK, OIEHHBACT
TEKYIIMHA U IPOTHO3UPYEMBIN
3JIEKTPOIHEPIrEeTHUECKUN PEXKUM
SHEPrOCHUCTEMBI JIJISI PUHSTHS
pENIeHNs TI0 AUCTIETIEPCKUM
3asiBKaM O Pa3pelIeHNH BbIBOAA
B PEMOHT M BBOZa B paboTy
AIEKTPOOOOPYTIOBAHUS, TIO
MOAJEPKAHHUIO U TOATOTOBKE
JJIEKTPOIHEPTrEeTHUECKOTO
pexuMa Ha BpeMs olepanuii no
BBIBOJIy B PEMOHT U BBOJY B
paboTy, co3nanuto Hanboee
HaJIe)KHOW ONEPaTUBHOM CXEMBI,
OILIEHHBAET JI0CTaTOYHOCTh MEp,
00ecTeYnBaONINX HAAEKHOCTD

Bonpocs! 1,151 npoBegeHUsI IPOMEKYTOUHOM aTTeCTALMI
1. Perne HampaBieHUs: MOIIHOCTH. THITBI, XapaKTEPUCTHKH, CXEMBI BKJIIOUCHUSI.
2. Ilpunnun neficTBus NpoaosibHON TuddepeHnnanbHoN 3amuThl. Beidop napamerpos. OcoOeHHOCTH BBITIOIHEHHS
MPOIONTBHBIX TU(DPEpEeHITNATBEHBIX 3T JIMHHAM.

3. [lpunnun neiictBus nmomnepeyHo AudQepeHnnansHON HanpaBIeHHON 3aluThl JIMHUNA. KackagHocTh neicTBuS.
Onenka 4yBcTBUTENBHOCTH. O0NMaCTh MPUMEHEHHSI.

4, 3amuThl TUHUAN B CETH C H30JUPOBAHHON HEHTPAITBIO OT 3aMBIKAaHUHA Ha 3€MITIO.

5. 3anuThl TUHUH B CETH ¢ KOMIICHCUPOBAaHHOW HEUTPATBIO OT 3aMBIKAHHI Ha 36MITIO.

6. 3amuTel TuHUH 6...35 KB 0T Mexk(a3zHbIX KOPOTKHUX 3aMBIKaHUH.

7. OCOOEHHOCTH BBINOJIHEHUS 3aIIUT OT 3aMbIKaHUM Ha 3€MIIIO B CETU C M30JIMPOBAHHON M KOMIIEHCHUPOBAaHHOM
HEUTpaJbio.
8. 3ammThl TMHUH dIEKTpoNepeiad B CETAX € 3a3eMIIEHHON HEHUTPaIbIo OT 3aMbIKAHUH Ha 3E€MITIO.
9. lloBpexxaeHNsT W HEHOPMAaJbHBIE PEXKHMBI pPabOTBHl CHIIOBBIX TpaHcHOpMAaTOpoB. 3aIIUTHl  CHUJIOBBIX|
TpaHcGOpPMAaTOpPOB.

10. JucranuunoHHble 3amuThl. [IpuHiun aerctBusa. Tumbel pene conpotusicHus. M300pakeHne XapakTepUCTUKH
cpabaTeIBaHUs B KOMILIEKCHOM TIIOCKOCTH. BBIOOp MapameTpoB cpabaThIBaHMUSL..

IIpumepHbIe MpaKTHYECKHe 3aJaHUS VI TPOMEKYTOUHOM aTTecTalluu
1. TIpoBepuTh BO3MOXHOCTh IPUMEHEHUSI TOKOBOM OTCEUKU Ha BO3YITHOW JIMHUU (CM PHC.) AIEKTporepenad 35




PpabOThI PHEPTOCUCTEMBI, U KB mpu crenyromux JaHHBIX: JUHUS BhIMOIHEHA poBogoM AC-70, mpoTskeHHOCTh TuHuu 10 kM. MakcuManbHbIH

CO3aCT COOTBETCTBYIOLIUE Tok TpéxdazHoro K3 B Havyane nunnm 5,6 KA.
3anuceii 00 yrpaBiIeHUH [TpuHATH compoTuBaeHus IUHUU ¢ TpoBogoM AC-70: ry, =0,46 OM/kM; X, =0,42 OM/kM, K03 dunneHT
ANEKTPOIHEPTETHUECKUM HaJISKHOCTH OTCTpOrKH k,, mpuHATH 1,4.
PEIKHMOM SHEPrOCUCTEMBI. VYka3zarpe NPOTSHKEHHOCTh 30HbI JICHCTBUS OTCEYKH.
I _=586KA
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0) [lopsinok NMpoBeeHUsI MPOMEKYTOYHOM aTTeCTAlMU, MOKA3aTeJ M U KPUTEPHHU

[IpomexxyTouHasi aTrecTanus MO JUCIHUIUIMHE «YTpaBJICHHE, 3alliTa M aBTOMAaTHKa
MUTAIOIMIUX U PACHPENETUTENbHBIX CETel» BKIIOYAET TEOPETUUYECKUE BOMPOCHI, MO3BOJISIONINE
OIICHUTH YPOBEHb YCBOCHUS OOYYAIOIIUMHKCS 3HAHUH, U MPAKTHUCCKUE 3aJIaHUsI, BBISBISIONINEC
CTeTneHb c(POPMHUPOBAHHOCTH YMEHUH U BIIAJICHUH, MPOBOIUTCS B PopMe 3adera.

3adeT Mo JAaHHOW AMCIUIUIMHE MPOBOJIUTCA B YCTHOH (popme mo Ouseram, KaKIblid W3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOIPOCA U OJIHO MPAKTUUYECKOE 3aIaHNE.

Iloka3aTes i U KpUTEPUH OLIEHMBAHUS 3aYeTa:

— HA OIEHKY <«3a4TeHo» — OOydJaroIuiics JIEeMOHCTPUPYET CpPEAHHA YpOBEHb
c(hOpMUPOBAHHOCTH KOMIICTCHIIMI: OCHOBHBIC 3HAHHS, YMEHHUS OCBOEHBI, HO JOITYCKAarOTCS
HE3HAYUTENbHbIC OIUOKN, HETOYHOCTH, 3aTPYTHEHUS PU AaHATTUTHYECKHUX OIEpaIHsIX, IIEPEHOCe
3HaHWI ¥ YMEHUM Ha HOBbIE, HECTAHIAPTHBIC CUTYAIIUH.

— Ha OIICHKY «HEe 3a4YTeH0» — OO0ydJamIuiics IeMOHCTpHUpyeT 3HaHus He Oonee 20%
TEOPETHYECKOT0 MaTepuaia, JONYCKAaeT CYIIECTBCHHBIC OIIMOKA, HE MOXKET TI0Ka3aTh
MHTEJUICKTYaJIbHbIE HABBIKHU PEIICHUSI TPOCTHIX 3a/1a4.
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