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1. HEJIX U 3AJAYHN OCBOEHU A JUCIIAITIJIMHBI

HeabocBoeHUs AUCHMIUIMHBI: M3y4EHUE YCTPOMCTBA M METOAOB IIPOCKTUPOBAHMS PEJICUHON 3aIUUTBI M IIPOTUBOABAPUMHON CHUCTEMHOU
aBTOMATHUKH, IPUMEHSIEMBIX B SHEPrOCUCTEMAX.

3agayaMu AU CUMILIMHBISABIISIOTCS:

— U3y4EHHE COBPEMEHHOM 2JIEMEHTHOM 0a3bl TEXHUUECKUX YCTPOUCTB peneitHoi 3amuTsl (P3) u cucremuoii aBromatuku (CA);

— MpUOOpETeHNEe HAaBBIKOB aHaIM3a cxeM P3, mpoTrBoaBapuitHON M CHCTEMHOW aBTOMAaTHKH;

—  TpuoOpeTeHWe HaBBIKOB pacyeTra YCTaBOK YCTpoiictB P3 u aBToMaTmku s oOecmeueHust Oe30macHOM pabOThI AIIEMEHTOB
IIEKTPOIHEPTETUUECKUX CUCTEM.

q)OpMI/IpyCMBIC y O6y‘-IaIOHI€FOC$[ KOMIIETECHIMA H 3allJITAaHUPOBAHHBLIC PE3YJbTATbI Oﬁy‘{e]-l]/lﬂ o JUCHUIIIIMHE, COOTHCCCHHBIC C
HHAUKATOPAMMU JOCTUKCHUA KOMHeTeHHHﬁ:

KOZ[ U HAMMCHOBAaHU ¢ HHAUKATOPA
KO}I U HAMUMEHOBaAHHUE€ KOMIIETCHIIMN 3aﬂﬂaﬂﬂp0BaHHble PE3yabTaThl Oﬁy‘lel-ll/lfl
JOCTUKCHU S KOMIICTCHIIM U

3HATH:
I[IK-1 — CnocoGen y4yacTBOBaTh B — MPUHLINAT NEUCTBUA OCHOBHBIX 3aIIUT SJIEMEHTOB
cOope U aHaJIM3e UCXOJHBIX JTAHHBIX AIEKTPOIHEPTETUIECKON CHCTEMBI

p 5 % IMK-1.10cymecTBisier cOOp W aHAIN3 P p
JUTSt MIPOEKTUPOBAHUS yMeTh:
WCXOJHBIX JAHHBIX JUIs pacyera |
SHEProoOHEKTOB, MPOBEICHU U — aHanu3upoBaTh cxemsl P3 u CA
MIPOEKTUPOBAHUS SHEPTOOOBHEKTOB .

pacyeToB U JKCHEPUMEHTOB B — NPUMEHSTh 3HAHMS TMPUHIMIIOB NEHCTBHUS 3allUT JUIs BbIOOpa
COOTBETCTBUHU c TUTIOBBIMU panuoHanbHOM KoHpurypauuu komimiektoB P3 u CA
METOJUKAMHU u cpencTBamMu —01IeHUBaTh 3((HEKTUBHOCTD U CEJIEKTUBHOCTH BhIOpaHHOM P3
aBTOMAaTH3aIluH, 00paboTKOM 3HATh:
MOJTY4YEHHBIX pe3yabTaTOB, — OCHOBHBIE HOPMAaTUBHBIE JOKYMEHTBI, PEIAMEHTHPYIOLIUE
COOJIFOICHUN  TIPOM3BOJCTBEHHON M | [K-1.2 [TpoBOAMT pacueTsl 1 paboty ycrpoiictB P3 u CA
OKOJIOrHYECKOH 0e30MaCHOCTH, | SKCIIEpUMEHTBI B COOTBETCTBHIH C YMeTb:
yIPaBIICHUH, SKCIUTYyaTalllM, | THIOBBIMU METOANKAMH M CPEICTBAMU — HCHOJIb30BaTh HOPMATUBHBIA W  CHPABOYHBIA  Marepua,
00CITy’)KUBaHUH, JIOBOJIKE MPOIIECCOB | aBTOMATH3ALMHU M 0OpabaThIBacT HEO0OXOIUMBIH Ui pacueTa ycTaBok npu npoektupoBanuuP3 u CA
A PEMOHTE  TEXHOJIOrH4YecKoro | MOIYydCHHBIC PE3YJILTAThI — TI0JIb30BaTbCAd METOAMKOM pacyera YCTaBOK OCHOBHBIX W
o0opynoBaHus BCIIOMOTaTEJIbHBIX 3aIIUT eMEHTOB DIC, yCTPOUCTB CUCTEMHOM

U IPOTUBOABAPUMHON aBTOMATUKHU




2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJBHOM TPOT'PAMMBI BO
JlucuuiiiHa OTHOCHTCS K 4YacTd, (opMHpyeMO#l ydJacTHHKamM#u 0Opa3oBaTelbHBIX
OTHOILIEHWH, ONOKa JUCHMIUIMH | 1O HampaBieHH0 noAarotoBku Maructp 13.04.02
DJIEKTPOIHEPreTUKA U SJCKTPOTEXHUKA (TIPOPHIIL: DIEKTPOIHEPTETUUCCKUE CHCTEMBI M CETH).
Hucnummaa  Gasupyercs Ha  CICOYIOIIMX  JUCHUIDIMHAaxOakanaBpuata:  «Bwicmias
MareMaTukay», « TeopeTnueckue OCHOBBI AJIEKTPOTEXHUKHNY, «[lepexoansie mpoueccol», «Penelinas
3alUTa JJIEKTPOIHEPTETUUYECKUX CUCTEM», «PeXuMbl paOOThl M AIKCIUTyaTalUsl JICKTPUUYECKUX
CUCTEMY.
J171s1 OCBOEHMSI TUCIUILIAHBI,00yYatOIIUIACS T0TDKEH:
3HATh:
— OCHOBBI JIEKTPOTEXHUKU;
— TIPUHITUIIBI IEHCTBUSI OCHOBHBIX P3 3IeKTpOIHEPreTUUECKUX CUCTEM;
yMeTh:

AQHAJIM3UPOBATH PEKHUMBI NIEKTPOIHEPTETUUECKUX CUCTEM;
pacCYMTBHIBATh HOPMAJIBHBIE M ABAPUIHBIE PEKUMBI dJIEKTPOIHEPrEeTUHUECKUX CUCTEM

Pe3ynbrarel 00ydeHusl, MOJIyd€HHbIE TP OCBOCHUU AUCHMILIMHBI, HEOOXOIUMBI IPU BBIIIOJHEHUU
BBIITYCKHOM KBaJIM(DUKALIMOHHOM paboThLI.



3. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHbI

3.1 CTpykTypa IMCUMILTHHBI
OO1m1ast TPy0EMKOCTh JUCIUIDIMHBI COCTABIISIET 6 3a4€THBIX €MHUITBI, 216 4acoB.

< o Pacnpenenenne Tpy1oeMKOCTH pa3zaena ConeprkaHue CaMOCTOSITEIIbHON
Paznen nucuuriuHel. g i E § (B wacax) mo BuJiaM y4eOHOH pabOTHI paboThI
dopma MpOMEKYTOUHOU aTTecTammu | @ S & = KonTakTHas
P g8 S [T | Tp. | Jlao. | KOP | ukki | 1ia | ©F | Koo
Hudposeie ycTpoiicTBa peneHoM [1] . 1-8, 10, 12, 14, 15
3aIHUTHI JJIEMEHTOB [5] c. 5-25
AIIEKTPOIHEPTETUIECKUX CUCTEM 7 2 6 13 10 ) ) ) 46 ) [6] c. 4-17, 26-44, 45-64
[8] c. 45-80
VYerpoiicTBa CUCTEMHOM [1]Tm 9,11,13,17-18
ABTOMATHKH,  BBIMIOJIHAEMBIC  Ha [3] c. 4-9
MHUKPOIIPOIIECCOPHOH  37eMeHTHOM | 50 2 6 2 6 - - - 36 - [8] c. 18-25, 65-77
0aze [9] c. 121-138
[6] c. 65-85
VYcerpolictBa MPOTUBOABAPUITHON [1] T 19
ABTOMATHKH [2] c. 4-6
35 2 4 1 - - - - 30 - [3] c. 5-13
[5] c. 96-122, c. 167-170
[9] c. 78-86
[4] rn. 5-10
[10] . 3-4
PIP 20 2 ) ) ) ) ) ) 20 ) [11] ctp. 21-30
[9] . 3-8
SK3aMEH 36 9 i i i i i 25 i 335 CornacHo mporpamme
dK3aMeHa
Uroro: 216 - 16 16 16 - - 2,5 | 132 33,5




3.2 KpaTkoe cofep:xaHue pa3/iesioB
1. Ilugposvle ycmpoticmea penetinol 3auumsl 21eMeHmos 1eKmpoIHepeemuieckux CUucmem
[IpyHuMnuanpHple  OTAMYMS ~ 3alIUT  JJIEMEHTOB  JHEPrOCHCTEM  BBINOJIHEHHBIX  Ha
ANEKTPOMEXAHUYECKOM DJIEKTPOHHON W MHUKPOIPOIECCOPHON dyeMeHTHOW 0aze. OCHOBHBIC
arieMeHThl U(POBOI peneiiHoi 3amuThl. BenmomoraTtensHple GyHKIMHU. MeToAnKa OnpeneeHus
YCTaBOK MUKPOIIPOLIECCOPHOM 3allIUTHI.

2. Ycmpoticmea cucmemnou agmomamukxy, 8bin0IHAeMble HAd MUKPONPOUECCOPHOU 2NIeMEHMHOU
base

ABTOMATHKa TyCKa W BKIIOYCHHS HA MapajUICIbHYIO paboOTy CHHXPOHHBIX TE€HEPAaTOpPOB.
ABTOMaTHYECKOE pEeryjampoBaHue 4aCTOTbl H aKTUBHOM MOIMHOCTU CHUHXPOHHBIX TI'CHCPATOPOB.
ABTOMATHYECKOE DPETYJINPOBAHME HANPSHKEHUS M PEAKTMBHOM MOIIHOCTH  CHHXPOHHBIX
reHepaTopoB. ABTOMAaTHYECKOE pEryJliMpOBaHUE HANPSHKEHUS M PEAKTUBHOM MOIIHOCTU B
JNIEKTPUYECKUX  CEeTAX. bimwkHee pe3epBUpoBaHHWE, JalibHee pesepBupoBanne, YPOB.
OddextuBHOCTH yeTpoiicTB P3 u CA, BBIIOJIHEHHBIX HA MUKPOIIPOLIECCOPHOM AJIEMEHTHOM Oa3ze.

3. Yempoiicmea npomusoasapuiinot asmomamuxu
AITHY, AJIAP Ha HOBOH 3yeMeHTHOM 0a3e. ABTOMAaTuKa MpPeIOTBPALIEHUS HEIOMYCTHMBIX
W3MEHEHUN PEKUMHBIX apaMeTpoB. [[pu3HaKnacHHXpOHHOTOPEXKUMA.

3.3. TeMbl NpaKTHYECKHUX 3aAHATHH

1. BriOop u3MepuTeNbHbIX TpaHCHOPMATOPOB TOKA U HANPSDKEHUS s pesieiiHol 3amuThi( 1
qac).

2. Pacder ycTaBOK TOKOBBIX 3aIIUT B CETSAX C OAHOCTOPOHHUM NMHUTaHHEM(4 daca).

3. Pacyer ycTaBOK OCHOBHBIX M JOMOJHUTENBHBIX 3allUT TpaHCHOPMATOPOB H
aBTOTpaHCHOPMATOPOB,  OCOOCHHOCTH  pacyera  YCTaBOK  MHMKpPOIPOLECCOPHBIX  3aIUT
TpanchopmaTopoB (4 yaca).

4. Pacuer ycTaBOK OCHOBHBIX U JIOTIOJTHUTENBHBIX 3aIIUT CHHXPOHHBIX T€HEpaTOpoB (2 yaca).

5. Pacder ycraBOK peneiHON 3amuThl 0JI0Ka reHepaTop- TpaHchopmaTop OT MHOTO(a3HBIX
KOPOTKHUX 3aMbIKaHHI(2 daca).

6. Cxemsl AIIB. CormnacoBanue ¢ P3 (1 gac).

7. Cxemsl ABP, AUP. CornacoBanue ¢ P3 (1 gac).

8. Buapl nmpoTtrBoaBapuitHO aBToMaTHKH (1 4ac).

3.4. Tembl 1a00pPATOPHBIX PadoOT

1. BriOop u3MepUTeIbHBIX TPaHC(HOPMATOPOB TOKA U HAIIPSDKEHUS IS peneitHoM 3amuThl (1

qac).

2. Pacyer ycTaBOK TOKOBBIX 3aIIIUT B CETAX C OJHOCTOPOHHUM MUTaHHEM (2 yaca).

3. Pacyer ycTaBOK OCHOBHBIX U JOINOJIHUTENBHBIX 3alUT TpaHcHOpMaTopoB U
aBTOTpaHCHOPMATOPOB,  OCOOCHHOCTH  pacyera  YCTaBOK  MHKPOIPOLECCOPHBIX  3aIUT
TpanchopmaTopos (3 yaca).

4. PacyeT ycTaBOK OCHOBHBIX H JIOTIOJTHUTEIBHBIX 3aIIUT CHHXPOHHBIX TeHEepaTopoB (2 yaca).

5. Pacuer yctaBok peneiiHO# 3amuThl OJ0Ka reHeparop- TpaHchopMaTop OT MHOTO(A3HBIX
KOPOTKHX 3aMbIKaHu# (2 yaca).

6. Cxemnl AIIB. CormacoBanue ¢ P3 (2 gaca).

7. Cxemsl ABP, AUP. CornacoBanue ¢ P3 (2 gaca).

8. Buapl npoTuBoaBapHiiHOil aBToMaTHKH (2 yaca).

3.5. Pedeparnl y4eOHBIM IVIAHOM He NPEIyCMOTPEHBI

3.6. Temb! pacuetHbIx 3axanuii (PT'P)

Penelinas 3amuTa 1 aBTOMaTHKA JIEKTPOIHEPIETUUECKUX CUCTEM (TI0 BapUaHTaM)
3.7. KypcoBoii npoekT (KypcoBasi pa60Ta) yueOHbIM IUIAHOM He MpPeayCMOTPEeH



3.8. CooTBeTcTBHE pa3/ie/10B JUCHHUILIMHBI H (POPMHUPYEMBbIX B HUX KOMIIeTeHM I

Kombl Howmep pa3nena qucUMILIMHBI
Homep 1 HanMeHOBaHKE Pe3yIbTaATOB 00pa30BaHMUS 1O DOpMBI KOHTPOJISI
S — KOMITETEHIIA B COOTBETCTBUU C 11.3.1)
(B cooTBeTCTBHH C pazfeinoMm 1) nn 1 2 3 4 5
HMHJIHUKATOPOB
3HaTh:
— TPUHIUI JIEHCTBUS OCHOBHBIX 3alUT 3JIEMEHTOB Tect Nel,
3JIEKTPOIHEPreTUYECKON CUCTEMBI [K-1.1 X X X X X KontponrsHas pabora Ne 1,2
PT'P
— OCHOBHBIE HOPMATHBHBIE JIOKYMEHTBI, Tect Nel, 2,3
permaMmeHTHUpyomue padoty ycrpoiicts P3 u CA IK-1.2 X X X X X KonTtponbsHas padora Ne 1,2
PT'P
Ymern:
— a"Hanm3upoBath cxembl P3 u CA Tect Nel, 2, 3
X X X X X KontponsHas pabora Ne 1,2
PT'P
— TNPUMEHATh 3HAHWS MPUHUUIOB JEHCTBHS 3aLIUT
JUIsi  BBIOOpa  palMOHAIIBHOM  KOH(UTypamuu IK-1.1 X X X X X PT'P
komiuiekToB P3 u CA
—o1eHuBaTh  3(PHEKTUBHOCTh M  CEJIEKTUBHOCTH Tecr Nel,
BLIOpanHoOi P3 X X X Kontponsaas pabora Ne 1,2
PT'P
— HCIMOJIb30BaTh HOPMATUBHBIA M  CHPABOYHBIN Tect Nel, 2,3
MaTepHual, HeoOXOJUMBIHA I pacuera yCTaBOK IIPU X X X X X KonrpomnsHas pabora Ne 1,2
npoektupoBanuu P3 u CA PI'P
— IMOJb30BAThCS METOJMKOW pacyera yCTaBOK TIK-1.2 Tect Nel, 2,3
OCHOBHBIX M BCIIOMOTATEJIbHBIX 3alllUT 3JCMEHTOB KonrponbHas padora Ne 1,2
. . . . X X X X X
O9C, yCTpOMCTB CHCTEMHOW W NPOTHBOABAPUIHOMN PI'P
ABTOMATUKH
Bceeo uacos na pazoen oucyunaumnst (6 coomeemcmeuu ¢ n.3.1) 75 | 50 | 35 | 20 ‘ 36 ‘




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OHEHOYHBIE CPEJICTBA UIA
KOHTPOJIsA OCBOEHHUSA PE3YJIBTATOB OBPA3OBAHUA IO JUCHUIIJIMHE
(TEKYIIIUA KOHTPOJIb YCIIEBAEMOCTH, TIPOMEXYTOUYHASI ATTECTAIIUS
1O UTOI'AM OCBOEHMUA JUCHUIIJINHBI)

4.1. Tekyumuii KOHTPOJIb YCIIEBA€MOCTH 110 AUCHMILJIMHE:

— TECTUPOBAHUE:!

1. Meroauka onpeneneHus yCTaBOK MUKPOITPOIIECCOPHOM 3aIUThI
2. YcTpoicTBa CHCTEMHON aBTOMATUKU

3. YcrpoiicTBa mpOTUBOABAPUMHON aBTOMATHUKH

— KOHTPOJIbHBIE pabOThI:
1. PacueT ycTaBOK TOKOBBIX 3aIIUT B CETAX C OAHOCTOPOHHUM IMUTAaHUEM
2. PacueT ycTaBOK OCHOBHBIX U JIOTIOJTHUTEIBHBIX 3aIUT TPaHC(HOPMATOPOB U T€HEPATOPOB

— OILICHKHM X0J1a ¥ IIPaBUJIBHOCTH BbINIOIHEHUS PI'P.
4.2. IIpomMe:xxyTOUHAS aTTECTALMS MO JUCIHUILINHE:

HpOMe)KYTO‘—IHaSI aTrTecTaius 1o uToraM OCBOCHHU JUCIUITIINHBI (MO,ZIy.HSI) — DK3aMCH,
B MPHUIIOKCHUE K JUIIJIOMY BBIHOCHUTCA OIICHKA 3a OCBOCHUEC NVCIUIIIINHBI.

OreHKa 3a OCBOCHHE JUCITUIUIMHBI, OTIPEEISICTCS HA OCHOBAaHWU y4EeOHOTO PEUTHHTA CTYACHTA
10 MOJTYJIIO:

OreHka «oTIImaHO» - 0T 90 mo 100 OauIoB.

CryneHT OOHApYXHMJI BCECTOPOHHEE, CHCTEMATHYECKOe U TIyOOKOe 3HaHHE MaTepHAIOB
W3YyYEHHOTO MOJYJIsl, YMEHHE CBOOOJHO BBHITIOJNHATH 3aJaHUsl, IPEAYCMOTPEHHBIC MPOTPAMMOH,
YCBOMBIIMWA OCHOBHYIO, M 3HAKOMBIA C JOMOJHUTEIBHON JIUTEpPaTypoOr, pPEKOMEHIOBAHHOMN
nporpamMmmoii. B mporiecce 00ydeHus CTyIEHT MPOSBUI TBOPUYECKHUE CIIOCOOHOCTH B IIOHUMAaHWH,
W3JIOKEHUU WM HCIOJIb30BAHUM MAaTEPHAIIOB HW3YYEHHOTO MOMYJS (IUCIHUILIMHBEI), B TIOJHOM
00beMe BBITIOJTHIII BCE BHJIBI IIPETYCMOTPEHHOTO MTPOTPaMMOI KOHTPOJIS, O€3yIIPEeYHO OTBETHII
HE TOJILKO Ha BCe OCHOBHBIE TecThl OMiIETa, HO M HA IOIMOJHUTEIbHBIE TecThl 3aueTa/ dK3aMeHa
B paMKaX OCHOBHOM MpOrpaMMbl MOJYJIs, PABUIILHO BBITIOJTHUII IPAKTUYECKOE 3a/IaHHE.

OreHka «xoporioy» - ot 76 1o 89 6amios.

CryneHT O0OHapyXuin TIOJHOE 3HAHME MATEepPUAOB H3YUYEHHOTO MOJAYIS, YCIIEUIHO
BBIIIOJIHWII ~ IIPEIYCMOTPEHHbIE MPOrpaMMOW  3aJaHus, YCBOWJI OCHOBHYI JHUTEpPATYpY,
MpeAYCMOTPEHHYIO TporpaMMoi. CTyIeHT IOKa3al CHUCTEMaTUYeCKHM XapakTep 3HaHUW IO
MOJYJII0, BBIMNOJIHWI 0o0Jiee TMOJOBUHBI BHUJOB MPEIyCMOTPEHHOIO MPOTpaMMOl KOHTPOII,
OoTBETWJI Ha Bce TecThl Omiera 3aueTa/ SKk3aMeHa, MPAaBUJILHO BBITIOJIHUII MMPAKTHYECKOE 3a/1aHKE,
HO JIOMYCTHJI IIPH 3TOM HETIPUHIIUITHATIbHBIE OIIUOKH.

OrneHka «yI0BIETBOPUTEIBHO» - 0T 60 10 75 Gannos.

CryneHT oOHapyXui1 3HaHUE MaTepuaiga M3y4deHHOro MOIyJls B o0beMme, He0OXOIUMOM
JUI JalbHEHIIe yueObl M mpeacTosimeld padoTel mo mpodeccuu, CpaBUiICS C BBITIOJHEHUEM
3alaHUi, TNPELYCMOTPEHHBIX  IMPOTPAaMMOM, 3HAKOMBIM C  OCHOBHOM  JIMTEPATypoOH,
PEKOMEH/IOBaHHOW mporpamMmoil. CTyIeHT BBINIOJHWI HE MEHEE TMOJOBUHBI BHJIOB
MPEAYCMOTPEHHOTO  IPOrpaMMOl  KOHTpPOJsS, JAONYCTHJI MOTPEIIHOCTh B OTBETE HA
TeopeTtudeckre TecTbl W/ WO TpPHU BBIMOJIHEHWW TMPAKTUYECKUX 3aJaHuii, HO 00naaaer
HEOOXOMUMBIMH 3HAHHUSIMH JJIsi WX YCTpaHEHHS MOJ PYKOBOJCTBOM IMpENojaBaTes, OO0
HEMPAaBUWJIbHO BBIMOJHWI MPaKTUYECKOE 3aJaHue, HO MO YKA3aHUIO SK3aMEHATOpa BBIOJIHUI
JIpYrue NpakTUYECKUE 3aJIaHus U3 TOTO K€ pazjiena MOIYJIA.

OrneHka «HEeyIOBIETBOPUTENHHO» - MeHee 60 GaoB.



CryneHT OOHapyXWJ Cepbe3HbIe MPOOENbl B 3HAHMSIX OCHOBHOTO MaTepHalla H3y4eHHOTO
MOJIyJIsl, TOTYCTHII MPUHLIUITHAIBHBIE OIIMOKY B BBIIIOJHEHUN TPEAYCMOTPEHHBIX MPOrpaMMOin
3amaHuil. CTyIeHT BBINOJHWI MEHEE IOJOBHHBI BUJOB IPEIYCMOTPEHHOTO IpOrpamMMoi
KOHTPOJISl, HE OTBETWJI Ha Bce TecThl OmiieTa 3adera/ SK3aMeHa W JIOTIOJHUTENbHbIe TecThl, U
HEIIPAaBUJIBHO BBITIOJHUII IIPAKTUYECKOE 3aaHUE.

5. YYEBHO-METOANYECKOE OBECIHEHEHUE JUCIHUIIJIMHbI
5.1. IleyaTHbIe H 3JIEKTPOHHBIE U3JAHUSA:

1. KpuenkoB B.B. Peneiinas 3amura u aBroMaTHka sHeprocucreM: ydueOHoe mocodue / B.B.
Kpusenkos, nmong pea. A.®d. JIpsikoBa. — M.:M3garensctBo MOU, 2012. — 164 c.— Pexum

nocryma:https://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentld=50
07

2. IpsxoB, A. @&. MukponpoueccopHas aBToMaTMKa W  peledHass  3aluTa
AIIEKTPOIHEPIETUUYECKUX CUCTEM [DnekTpoHHBIN pecypc] / A. @. Ipsxos, H. . OBuapenko. —
OnekTpoH.TeKCcToBble naH. — M. :M3mar. nom MOU, 2010. — 336 ¢. — Pexxum nocryna:
https://e.lanbook.com/book/72351#book_name

3. OBuapenko, H. M. ABTomaTuka sHeprocucteM [DJIeKTPOHHBIN pecypc] : yueOHUK i BY30B /
H. . OBuapenko. — DieKTpoH.TeKCTOBbIE naH. — M. :M3aat. nom MOU, 2016. — 476 c. —
Pexxum noctyma: https://e.lanbook.com/book/72192#book_name

4. DOnektposHepreruka. PeneliHas 3amumTa WM aBTOMAarHWKa 3JIEKTPOIHEPIE€THUYECKUX CUCTEM
[DnexTponHsbIit pecypc] : yued.mocoodue / 0. A. EpmioB [u np.]. — DJIEKTPOH.TEKCTOBBIC JaH. —
Kpacnosipck : Coy, 2012. — 68 C. — Pexum JIOCTyTa:
http://biblioclub.ru/index.php?page=book _red&id=363895&sr=1

5. FOumuH, M. A. TokoBas 3ammTa JIEKTPOYCTAaHOBOK [ DNeKTpoHHBIN pecypc] / M. A. KOuauH.
— 2-e u3M., uchp. - DnekTpoH.TekctoBbie AaH. — CII6. : Jlans, 2011. — 288 c. — Pexum
noctyma: http://e.lanbook.com/book/1802

6. lllernos, A. W. IlocTtpoeHnue cxem peneitHOM 3auuThl [ DIEKTPOHHBINA pecypc] : yued.mocodue
/ A. W. lllernoB. — DnekTpoH.TekcToBBIe MaH. - HoBocubupck : U3n-Bo HI'TY, 2012. - 90 ¢. —
Pexxum nocryna: http://biblioclub.ru/index.php?page=book&id=228882

7. I'mazeipun, B. E. Pacuer peneiiHo# 3aIMThl MOHIKAKOIIMX aBTOTpaHCPOpMATOpOB Ha Oasze
MUKPOTMPOIIECCOPHBIX MKaPOB [IIeKTpOHHBIN pecypc] : yueb.mocodue / B. E. I'masbipun, B. A.
HaseinoB, A. W. llernos. — DnekTpoH.TeKCcTOBBIE MaH. - HoBocubupck : M3a-so HI'TY, 2011. -
91 ¢. — Pexxum nocryna: http://biblioclub.ru/index.php?page=book&id=228829

8. borganoB, A.B. MukponpoueccopHble yCTPONCTBA PEICUHON 3alllUThl M aBTOMATU3ALUH B
aNeKTposHepreTuueckux cucremMax / A.B. bormanoB, A.B. bonnmapeB ; MuHuctepcTBo
oOpazoBanuss u Hayku Poccuiickoit @enepanuu, OpenOyprckuii ['ocynapcTBeHHbIH
VYuusepcurer, Kymeprayckuii ¢punuan OI'Y. — OpenOypr : OI'Y, 2016. — 82 c. : cxem., Tabu.,
UIL. — Pexum J0CTyma: 1o MO ATIHUCKE. —
URL.:http://biblioclub.ru/index.php?page=book&id=481747

9. [IMurapeB, JLLA. MUuKpOIpOIECCOPHBIE CHCTEMBbl aBTOMAaTHYECKOTO  yIpaBlIeHHUS /
JILA. IlurapeB ; MunucrepctBo cenbckoro xossiiictea  P®,  Cankr-IlerepOyprekuii
rocy1apCTBEHHbBIN arpapHbIi YHUBEPCUTET, Kadenpa EKTPOIHEPTETUKHU u
anekTpoobopynoanusa. — Cankr-IlerepOypr :CIIGI'AY, 2017. — 179 c. : cxeM., Tabn., Ui —
Pexxum nocryna: nmo moanucke. — URL:http://biblioclub.ru/index.php?page=book&id=480402
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10. ®enoros, B.II. IlpoexkTupoBaHME MHUKpPOIPOLIECCOPHBIX 3aLIUT TEHEPATOPOB U OJIOKOB
redepatop-Tpanchopmarop / B.IL. denotos, JI.A. @enotoBa ; MUHUCTEPCTBO 00pa3oBaHUs U
Hayku Poccuiickoit ®enepanum, Ypanbckuil (enepanbHbIi  YHHBEPCUTET WM. IIEPBOTO
[Ipesunenta Poccum b. H. Empumna. — ExarepunOypr : W3garenscTBO YpalbCKOTO
yHuBepcurera, 2014. — 225 c. : wun, cxeM. — Pexum jocryna: 1O MOANUCKE. —
URL:http://biblioclub.ru/index.php?page=book&id=276026

11. 3ennna, E. I'. Pacder TOKOB KOPOTKOTO 3aMBbIKaHUS B MTPOrPAaMMHOM KoMIutekce RastrWin3 :
metoa.mocobue / E. I'. 3enunna, A. B. Crpmwxkudenko, B. O. ['onuapyk. - Bomkckwuii : @unnan
dI'BOY BO «<HNY «MBDW» B 1. Bomxkckom, 2017. — 20 c.

5.2JInneH3u0HHOE ¥ CBOOOIHO PaclpocTpaHsieMoe NPOrpaMMHoOe odecreyeHue:
MicrosoftOfficeWord, ExceluPowerPoint.

5.3 UurepHer-pecypchl, BKIOYas npodeccnoHalbHble 0a3bl JaHHBIX U HH()OPMAIIMOHHO-
CIpaBOYHbIE CHCTEMBI:

1. ITonHOTEKCTOBBIE BHYTpUBY30BcKue n3nanus HTb MOU:http://opac.mpei.ru/

2. OBC Uznpatensctra "Jlans": http://e.lanbook.com/

3. OBC «YHuBepcuretTckas oubaroreka onmaiiny: http://biblioclub.ru

4. InpopmanmonHo-crnpaBounas cuctema FAPAHT

5.4 JIuueH3u0HHOEe MPOrpaMMHoOe o0ecrneyeHue:
1.Mathcad 15

2. RastrWin 3

3. ITakerMicrosoftOffice

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUITJIMHbI

Jiia obecrieyeHrss OCBOCHUS AUCUUIUIMHBI UCHOJB3YIOTCS MYJIbTUMEIUIHBIE CPEICTBA U
KOMITBIOTEPHBIN KJ1acc Ka(eapsl.
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IIpuioxenue A

BAJUIBHO-PEUTUHI'OBASI CTPYKTYPA JUCHUILJIMHBI

IIpoekTupoBaHue pesIeHOM 3alUTHl U CHCTEMHON aBTOMAaTUKHU

(Ha3BaHME IMCLIUIUIHHBI)

2 cemecTp

IlepeyeHb KOHTPOJILHBIX MEpPONPHUATHH TEKYIIEro KOHTPOJS YCIeBaeMOCTH IO

AUCHUILINHE!

KM-1 Tect 1.«MeTouka onpeieieHus: yCTaBOK MUKPOIIPOLIECCOPHOM 3aIUThI»

KM-2  Tecr 2. «YcTpoiicTBa CHCTEMHOM aBTOMAaTHKH»

KM-3 Tect 3. «YcTpoiicTBa MPOTUBOABAPUITHON aBTOMATUKI

KM-4 KonTponsnas pabora 1. «PacueT ycTaBOK TOKOBBIX 3aLIIUT B CETAX C OJHOCTOPOHHUM
MUTaHUEM»

KM-5 KontponpHast pabota 2.«Pacuer ycTaBOK OCHOBHBIX U JIOMOJHUTENBHBIX 3aIUT
TpaHCc()OPMATOPOB U TEHEPATOPOB»

KM-6 PI'P «Peneitnas 3ammnra 1 aBTOMaTUKA 3JIEKTPOIHEPTETUIECKUX CHCTEM»

Bua npomeskyTouHO# aTTecCTALMH — SK3aMEH.

HoMep | by e mtcrmmmuer | PASKC | oM-1| KM-2| KM-3| KM-4| KM-5| KM-6| D3
paszena KM:
[udposeie ycTpoiicTBa peleHHON
1 3aIUTHI JJIEMEHTOB | + + + + +
AJIEKTPOIHEPTETUYECKUX CUCTEM
VYcerpoiictBa CHUCTEMHOU
5 ABTOMATHKH,  BBIIIOJHAEMBIC  HA + + +
MUKPOTMPOIIECCOPHON  DIIEMEHTHOU
6aze
3 VYcerpoiictBa  MPOTHBOABAPUMHOM + + +
aBTOMATHUKH

MunnMainpeHbli 0amt 3a KM 2 2 2 8 8 18 20

Maxkcumansabid 0aiut 3a KM 3 3 3 10 10 21 40
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OHGHO‘IHBIG MaTepuajbl IO AUCHUIUVIMHES NPCAHA3HAYCHBI I OLHCHKH: JOCTHIKCHHSA OGy‘Ia}OHII/IMI/ICﬂ
3aIJIAaHUPOBAHHBIX PE3YJILTATOB 06y‘IeHI/IH IO JTUCHHMILUINHE, JTalla (I)OpMI/IPOBaHI/IH 3aIlJIaHUPOBAHHBIX KOMHCTCHHI/Iﬁ u
YPOBHA OCBOCHHSA JUCHUTUIMHBI.

OHGHO‘IHBIG MaTepuaJbl MO AUCHUIIIMHEC BKIKOYAKOT OHLCHOYHBIC CPEACTBA JIA MPOBCACHUA MepOHpI/ISITI/Iﬁ
TEKYILET 0 KOHTPOJIA YCIICBACMOCTU U HpOMC)KyTOqHOﬁ aTTeCTallun

OHeHO‘{HHe CpE€aCTBa JIA OLICHKH 3allJTAaHUPOBAHHBIX PE3YJILTATOB O6y‘IeHI/IH 10 JUCHOUIIIIMHE, COOTHCCCHHBIX C
WHAWKATOpaMM JOCTHKCHUA KOMHGTGHHI/IﬁZ

Koapt
3armiaHupOBaHHBIE PE3YIITATHI 00yIEHHS
A WHIMKAaTOpPOB O11eHOYHOE CPENCTBO
JIOCTYKEHUS (TMI ¥ HAMMEHOBaHME)
KOMIIETEHIINU

3HaTh:

— TPUHIUN JEUCTBUS OCHOBHBIX 3alUT  3JIEMEHTOB Tect Nel,

BJICKTPOIHEPTeTHYECKOI CHCTEMBI IK-1.1. Kontponsaas pabora Ne 1,2
PI'P

— OCHOBHBIE HOPMAaTHBHBIE JJOKYMEHTBI, PETJIAMEHTHPYIOIINE Tect Nel, 2, 3

pabory ycrpoiicts P3 u CA MK-1.2. KonTponsnas pa6ora Ne 1,2
PT'P

Ymern:

— aHanu3upoBath cxembl P3 u CA Tect Nel, 2, 3

Kontponsnas pabora Ne 1,2

PT'P

— HNPUMCHATHL 3HaHUA TPUHIUIIOB JICI‘/IICTBI/IH 3alluT AJid MK-1.1. PFP

BbIOOpA palMoHaNIbHOM KoH(purypaunu kommiekroB P3 u CA

—oleHUBaTh 3()(EKTUBHOCTh M CEIEKTUBHOCTh BBHIOPAHHOMN Tecr Nel,

P3 KonrponsHas pabora Ne 1,2
PT'P

— WCIONB30BaTh HOPMATHBHBIM M CHPaBOYHBIN MaTepHal, Tect Nel, 2, 3

HEOOXOAUMBIH JJIsl pacueTa yCTaBOK MPU NPOEKTUpOBaHUKP3 Konrponsnas padora Ne 1,2

n CA PTP

= IK-1.2.

— MOJIB30BAThCSl METOAMKONW pacdeTa YCTaBOK OCHOBHBIX U Tect Nel, 2, 3

BCIIOMOTATENBHBIX 3amUT 2neMeHToB J3C, yCTpOWCTB KonrponsHas pabora Ne 1,2

CHCTEMHOW M IPOTUBOABAPHIHON aBTOMATHKU PI'P

COZ[CP)K&HHC OLCHOYHBIX CPEACTB. HlIxana u KPUTECPUH OLICHUBAHUSA

A) Jlns TeKyLiero KOHTpPoJIsl yCreBaeMoCTH:

- Tect Nel. Tema — Metoanka ompeneneHus: yCTaBOK MUKPOIPOLIECCOPHOI 3aIIUTHI.
- Tect Ne2. Tema — YcTpoiicTBa CHCTEMHON aBTOMATHKH.
- Tect Ne3. Tema — YcrpoiicTBa MPOTHBOABAPHITHON aBTOMATHKH.

Conep:xaHue OLeHOYHBIX CPEACTB:

Tect Nel.

Tema: MeToauka ornpeneneHusi yCTaBOK MUKPOIIPOLIECCOPHOM 3aILUTHI.
Tect cocTout U3 2 BonpocoB. Bpems BemonaeHNs 15 MUHYT.
[Ipumep BapraHTa KOHTPOJIBHBIX BOIPOCOB, BEIHOCHMBIX HA TECTUPOBAHHE:

KoHTpoJIbHBIE BOIIPOCHL:

1. XapaxrepucTuku pene conporusieHns. O61acTh MPUMEHEHNS HANPABIECHHBIX peJie COMPOTHUBIICHHS.

2. Tok TOYHOH pabOTHI pesie U ero onpeeTeHue.

3. Kak ompenensiercs MakCHMalbHOE CONPOTHBIICHHWE CpadaTbIBaHHMA ITyCKOBOTO HAIMPABIEHHOIO pele
COTIPOTHUBIICHUS?

4. Kak onpenensiercst BpeMs CpabaThIBAHUSI MHOTOCTYIIEHYATOMN TMCTAaHIIMOHHOM 3aIUTHI?

5. Ommmure paboTy cXeMbl MHOTOCTYNEHYATOH AUCTAHIIMOHHOMN 3aIUTHI.




6. IlpuHIMn neicTBYS TUCTAaHIIMOHHOM 3aIIUTHI.

7. OnuiuTe alropuT™ ASUCTBUSI MTHOBEHHON TOKOBOM OTCeUkH. OT KaKuX TOKOB OTCTPAUBAECTCS MTHOBEHHAs
TOKOBasi OTCEYKAa, a Kakue TOKM OHA JOJDKHA 4yBCTBOBaTh? KakoBO Ha3HaueHHWE MTHOBEHHOM TOKOBOM OTCEUKH?
HazoBuTe €€ 0CHOBHEBIE TOCTOMHCTBA M HEJOCTATKU.

8. Uro Ttakoe 30Ha AeiicTBus oTceuku? Kakumu mapamerpamu 3JIEKTPUUECKON CETH ONpenensieTcss BeTuYnHa
30HBI YYBCTBUTEIBHOCTHA — MPUBEANUTE, UCIONB3Ys MOTYYCHHBIC JaHHBIC B JIA0OpaTOPHOW paboTe, 3aBHCUMOCTH TOKA
K3 or nyiuHbI IMHUY 1 IOKAXUTE HA HEHM 30HY JIEUCTBUS OTCEUKH.

9. Tlo KaKuM KpUTEPHUSIM ONPEAEIAETCS YyBCTBUTEIHLHOCTh MTHOBEHHOM TOKOBOM OTCEUKH, UCTIONB3YEMOMN IS
3alUTEl JIUHUNA?

10. KakoBbl 0OCOOCHHOCTH MPUMEHEHUS MTHOBECHHOM TOKOBOM OTCEYKH B BO3IYIIHBIX U KaOCHBHBIX JIMHHUIX
aJIeKTponepeaaun’?

11. Onucatb anropuT™M IeHCTBUS pesie ¢ HE3aBUCUMOI OT TOKa BBIJIEP>KKOM BPEMEHH.

12. Onucatb anroput™M JeHCTBUS pelie ¢ 3aBUCUMOI OT TOKa BBIIEPYKKOW BPEMEHH.

13. TIpoBecTn comocCTaBI€HUE XAPAKTEPUCTUK pelie C HE3aBUCHUMOM M 3aBUCHUMON OT TOKa BBIIEP>KKOH
BpeMeHu. OTMETUTh JOCTOMHCTBA U HEJIOCTATKH.

Ilo pe3ybTaTaM TECTUPOBAHUA BbBICTABJIACTCA:
— 3 Gayna, eci MPaBWIIBHO BHITIOJIHEHO HEe MeHee 90% 3amanuii.
— 2 Oaa, eciii IpaBUIIbHO BbINOJIHEHO He MeHee (60...80)% 3ananuii;

Tect No2.
Tema: YcTpoiicTBa cMCTEMHOW aBTOMAaTHKU.
Tect cocTout u3 2 BompocoB. Bpems BrimonHeHus 15 MUHYT.
ITpumep BapuaHTa KOHTPOJIBHBIX BOIIPOCOB, BEIHOCUMBIX Ha TECTUPOBAHUE!

KoHTpOnbHBIE BONPOCHL:

1. KakoBbI TEXHOJIOIMYECKUE YCIOBHS aBTOMATHUECKOr0 MyCKa TUIPOTeHepaToOpoB?

2. Yem omInyaercsi aBTOMaTHYECKOE YIPABICHUE HOPMAJIbHBIM U YCKOPEHHBIM ITyCKOM T'HAPOTr€HEPaTopoB?

3. OOBSICHUTD AEHCTBHE CXEMbI PeAIU3aL1 CUTHAIA HOPMAJILHOI'O ITyCKa THAPOTeHepaTopa.

4. OOBACHUTH JECTBHE CXEMbI peaIu3alliii CUTHaIa HOPMAJIBHOI'O ITyCKa I'HAPOTreHepaTopa.

5. Kakue u3BecTHBI CIOCOObI BKIIOYEHHS CHHXPOHHBIX I'€HEPaTOPOB Ha IMApajIeNbHYI0 paboTy M B KaKUX
YCJIOBHSAX OHU IPUMEHSIOTCSI?

6. Kakue mporiecchl IpoUCXOIAT B T€HEPATOPE IPU €0 CAMOCHHXPOHU3ALINH?

7. KakoBa poJsib aCHHXPOHHOI'O M BPAIIAOIIEro MOMEHTOB T'€HEPAaTopa B MPOLIECCE €r0 CAMOCHHXPOHU3ALNN?

8. B ueM cocTosT yciaoBUs TOYHOI aBTOMAaTHYECKOW CHHXPOHH3AIMK TeHepaTopa?

9. B yeM cocTOAT OCOOEHHOCTH aBTOMATHYECKOTO PEryAHpOBAaHMS 4AacCTOTHI BpaLIeHHs TYpOMH CHHXPOHHBIX
TeHepaTopoB?

10. Kakne anropuTMbl aBTOMAaTHUECKOIO PEryIMPOBAaHMS 4YacCTOThl BpAIIECHHS CYLIECTBYIOT M UYEM OHHU
paznuyaiotcsa’?

11. INouemy npu Hanmuuuu APY TypOuH HEOOXOAMMBI aBTOMaTHYECKUE PETYNIATOPHl MOLIIHOCTH CHHXPOHHBIX
TeHepaTopoB?

12. B 4eM cOCTOMT OCHOBHas 3a/Jaiya aBTOMATHUYECKUX DPErYIATOPOB AKTUBHOM MOIIHOCTH CHHXPOHHBIX
TeHepaTopoB?

13. Tlouemy riaBHBIM IIsI TYpOOTEHEPATOPOB SBISIETCS aBTOMATHYECKOE PETYINPOBAHUE MOIIHOCTH, a IS
THIPOT€HEPaTOPOB — YaCTOTHI IIPOMBIIITICHHOI'O TOKa?

14. Tlouemy HEOOXOAMMO aBTOMAaTHYECKOE pEryJHPOBAHHE HANPSHKEHUS W PEaKTHBHOW MOITHOCTH
AIEKTPUYECKON CTaHITUH?

15. Kakue ympaBnsieMble HCTOYHHKM PEAKTUBHOM MOIIHOCTH IPUMEHSIOTCS Ha JJIEKTPOCTAHIMAX U
MOACTAHIMSX MaruCTPaJIbHBIX 3JIEKTponepenad?

16. KakoBo Ha3HaueHHWEe M B YeM OCOOCHHOCTH aBTOMATHYECKOTO peryaupoBaHus KoddduimenTta
Tparchopmamu TpaHCPOpPMaTOPOB U aBTOTpaHC(HOpMaTOPOB?

17. Kak mmpou3BoauTCs MEPEKITIIOYSHIE OTBETBICHHHA OT OOMOTKH BEICIIIETO HANpPsDKEHUS TpaHchopMaTopa co
CTOPOHBI ero HelTpanu 6e3 pa3phiBa enu Toka (0 Harpy3Koif)?

18. Kakue TpeOoBaHMs NPEIbSIBISIOTCS K aBTOMATHKE TOBTOPHOTO M PE3EPBHOTO BKITFOUCHHUI?

19. Tlouemy HEOOXOIWMBI BpPEMEHHBIC 3aIEpPKKH NIEHCTBHAS ABTOMATHUYECKHX YCTPOICTB MOBTOPHOTO H
PE3epBHOTO BKIIIOUCHUH, CHIDKAOIIHE WX 3 (EKTHBHOCTH?

20. IToyemy aBTOMaTHYECKHE YCTPOUCTBA MOBTOPHOTO W PE3EPBHOIO BKIFOUEHHUH JOJKHBI JEHCTBOBATDH, KaK
TIPaBUIIO, OHOKPATHO?

HO pe3yabTaTaM TECTUPOBAHUSA BBICTABJISCTCA:
— 3 Oaia, eclii MIPaBUIILHO BBITIOJIHEHO He MeHee 90% 3amanuid.
— 2 Oamna, eciiv paBUIIbHO BbIMOJIHEHO He MeHee (60...80)% 3ananuii;



Tect Ne3.
Tema: YcTpolicTBa IpOTUBOABaPUIHON aBTOMATHKH.
Tect cocTout u3 2 BonpocoB. Bpems BeimonHeHus 15 MUHYT.
IIpuMep BapraHTa KOHTPOJIBHBIX BOIPOCOB, BHIHOCUMBIX HAa TECTUPOBaHUE:

KoHTponbHble BOOPOCHL:

1. Kakue npotuBoaBapuiiHbie yIpaBIIsSIOIINE BO3ICHCTBHS BRIpa0aThIBaE€T aBTOMATHKA MPEIOTBPAIICHHS
HapyuieHus ycroiuuoctu (AITHY)?

2. Uem pa3nuyaloTcs NpOTHBOAaBapHiiHbIE yrpasisionme BozaelctBust AITHY, HeoOxomumbie ms
COXpaHEHMs JUHAMUYECKOM U CTaTHUECKON yCTONYMBOCTH?

3. Kakoli u3 peXUMHBIX MapaMeTpoB 3JIEKTPOIHEPreTHUYECKON CHCTEMBI ONpenenseT HAcTyIICHHE
ACHHXPOHHOTO pexxuma?

4, Kak n3mensiercst yron cusura a3 Mex a1y HanpsHKSHUSIMU 110 KOHIIAM JIMHUH AJIEKTPOIepeiauu 1mocie
HACTYIUICHUS] aCHHXPOHHOI'0 pexxuma?

5. Kak wu3MeHseTcd CKOIBKEHHE TI'€HEpPaTOpOB M aKTHBHAs MOIIHOCTh JIMHMU DJJIEKTpolepenadyud B
ACHHXPOHHOM pexume?

6. Kak n Ha kakue 00BbEeKThI AEHCTBYET aBTOMATHKA JIMKBUIAIIMK ACHHXPOHHOTO pekuma?

Ilo pe3ybTaTaM TCCTUPOBAHUA BBICTABJISACTCA:
— 3 Gaya, eci MPaBWJIBHO BHITIOJNIHEHO HEe MeHee 90% 3amanHmii.
— 2 Oama, eciii paBUIIbHO BbINOIHEHO HEe MeHee (60...80)% 3ananuii;

Cozlepmamle OHCHOYHBIX CPEACTB:

Kontpossnas padora Nel.

Tema: PacueT ycTaBOK TOKOBBIX 3aLUT B CETAX C OAHOCTOPOHHUM MTUTaHHUEM.
Bpewmst BoimonHeHus 45 MUHYT.
[Ipumep 1 BapuanTa 3agaHus:

BbinonHuTh pacuer ycTaBOK AMCTAHUMOHHOM 3amuThl. JlaHHBIE AJI1 pacdera YCTaBOK JAWCTAaHLUMOHHOMN
3aIUTHI, ycTaHOBIEeHHOU Ha mofacTanuuu TII1 (puc. 1.1), mpuBenens! B Tabmuue 1.1.
Tabmnuna 1.1 — McxonHble JaHHbIE VIS pacueTa YCTaBOK AMCTAHIIMOHHOMN 3allUThI
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Puc. 1.1. Yuacrok pacnpenenuTensHoi cetu

[lo pe3yabpTaTaM KOHTPOIEHOMN pabOTHl BBICTABIISETCS:
— 10 6anoB, eciii MPaBUILHO BBIMOJIHEHO HE MeHee 90% 3ananuid.
— 9 6ayoB, eciu MpaBUJIBHO BHITIOJHEHO He MeHee 80% 3am1anmii;
— 8 6aytoB, eciu MPaBUIILHO BHITIOJIHEHO HE MeHee 60% 3amaHuil.

KonTtposbnasi padora Ne2 (Bapuanr 1).

Tema: PacueT ycTaBOK OCHOBHBIX ¥ JIOIOJHHUTENBHBIX 3aIIMT TPaHC(HOPMATOPOB U aBTOTpaHC(HOPMATOPOB.
Bpemst BbinoHeHus 45 MUHYT.
ITpumep 1 BapuaHTa 3a1aHUA:

1) Paccunrars muddepeHumanpHyto 3amury TpanchopMaTopa Ha OCHOBAaHUHM MCXOHBIX JaHHBIX (Tabmuma 2.1).
2) PaccunTarh MakCMMaJbHYIO TOKOBYIO 3aIIMTY U TOKOBYIO 3aIUTY C ITYCKOM I10 HAIIPSKEHHUIO.

Tabmumna 2.1 — cxoaHeIe JaHHBIE 1714 PacueTOB

Hanpaxenue Cxena

¢ ~O0eT HomuHaIpHaA
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1 [ TOTH>-20000/110-b 115 | 27.5 | 11 Y| A | A 20000

2 | TOTH-16000/110V1 115 | 38,5 | 11 Y| Y| A 16000

3 | TOHT-25000/110-69 115 | 385 |275| Y | ¥ | A 25000

4 | TATH*-40000/110V1 115 | 27.5 | 11 Y| A | A 40000

ITo pe3ynbTaTaM KOHTPOJIBHOI pabOTHI BBICTABISETCS:
— 10 GamnoB, eciii MPaBUILHO BBIMOJHEHO HE MeHee 90% 3amaHuid.
— 9 6aytoB, eciM MPaBUIIBHO BHITIOJIHEHO He MeHee 80% 3a1aHuii;
— 8 6ay1oB, eciM MPaBUIIBHO BHITIOJHEHO He MeHee 60% 3a1aHuil.

Kontponbsnas padora Ne2 (Bapuanr 2).
Tema: PacueT ycTaBOK OCHOBHBIX H JIOMIONHUTENBHBIX 3aIIUT CHHXPOHHBIX TEHEPATOPOB.

Bpewmst BemonHeHUS 45 MUHYT.
[Ipumep 2-ro BapuaHTa 3aJaHUS:

3aganue (cocTaB 3aIIUT IO BEIOOPY IIpenogaBaTelis):
1) PaccuuTath pomoipHyto anud G epeHIIHaIbHyI0 3alIiTy TeHepaTopa.
2) PaccunTath monepeuHyo mudepeHInaIbHyIO 3aIUTy TeHEpaTopa.
3) Paccumnrats 3ammTy OT 3aMBIKaHUI HA 3eMITI0 B OOMOTKE CTaTopa TeHepaTopa.
4) PaccuuTath 3ammTy OOMOTKH pOTOpa T€HEpaTopa OT MepeTPy30K.
5) PaccunTaTh 3alMTy reHepaTopa OT [OTepH BO3OYKICHHSI.
Ucxonuble pansbie: Ha 3ammmaemoid ['POC ycTaHOBIEHO IECTh T'€HEPATOPOB HOMHUHAIBHOU

MOIIHOCTBIO 0 320 MBT. NMetores cBs3u ¢ cuctemamu Ha HanpspkeHusX 220 u 500 kB. Cs3b ¢
cucremoit 220 kB ocymectBigercs yetbipbMs MHUAAMHU 110 150 kM. CBa3b ¢ cucremoit 500 kB —
4yeTelpbMs JTUHUSAMHE 10 400 kM. CuuTaTh, YTO CONMPOTHBIIEHUS CHCTEM pPaBHBI HYJIIO (CHCTEMBI




O6eckoHeuHoil momHocTH). K pacnpenenurtensHomy ycrpoiictBy 220 kB moAKIIOYEHBI Takxke
BoceMb JIOII Harpysku jymHoi mo 120 kM. CymMmapHas MOIIHOCTb, I€peraBaeMas 110 3TUM
muansM, 800 MBT. YcrtanoBnennsle Ha craHiuu rexHeparopsl tuna TBB-320-2EV3. OcnHoBHble
napamMeTpsl OMPEaeTUTh MO ClpaBoYHUKY. OOMOTKaA cTaTOpa BBIIOJHEHA C IByMS MMapajuIeIbHBIMU
BeTBsAMU. B HeliTpanu renepatopa TpanchopMaTopbl TOKa YCTAHOBIICHBI B KK 101 BETBH.
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Puc.3.1 YmporlreHHas d1eKTpudecKasi cxeMma CTaHIUH

o pe3ysabpTaTaM KOHTPOJILHOM pabOTHI BBICTABJISETCS:
— 10 6amnoB, eciiu MPaBUILHO BHIMOJTHEHO HE MeHee 90% 3amanuid.
— 9 GaytoB, eciu MpaBWJIBHO BHITIOJHEHO He MeHee 80% 3am1anmii;
— 8 GayToB, eciy MpaBUJIBHO BHITIOJHEHO He MeHee 60% 3amanuii.

PacyeTHoe 3a1aHne

Tewma: Peneiinas 3ammTa 1 aBTOMATHKA AIIEKTPOIHEPTETUIECKUX CUCTEM (II0 BapHaHTaM)
|. Bomonnums:
Hna snextposHeprerudeckoil cucrembl (33C), NpUHIMOHMAIBHAS CXeMa KOTOpOH mpencTtaBieHa Ha puc. K.1,
paccunTaTh XapaKTepHbIE aBapHUifHbIE PEXHUMBI, MapaMeTpbl KOTOPBIX OYIyT HCIONB30BaHBI B pacueTax YCTaBOK
ycrpoiicTB peneriHo 3amutel (P3) m aBromatnkm obObekta IIC. BreiOpars Tumel P3, paccumrtath yCTaBKH U
K03 PUIMEHTH! YyBCTBUTEIBHOCTH. Pe3ynbTaThl pacyeToB NPeACTaBUTh B BHAE THUMOBBIX Tabiuy «Ilepedens ycraBok
3aIIUT», COPOBOANTH MOSCHIIONIMMHE I'paKaMH M CX€MaMH OIIEPaTUBHBIX U JIOTMYECKUX LIeTei 3aIuT.



Puc. K.1. Ilpuanunmansaas cxema 99C

Il. Ucxoonvie oannwvie ons 3a0anus:



agrwbdE

o

BapuaHTel 3aJaHIA

Ne 3amETaeMET 0OBEET Ne JamHImaeMEn 00BEKT
BAPHAHTA 33C BAPHAHETA 33C

1 [eepatopsl &1, G2 14 |Temmw anexTponepenads TG, 117
e i T

3  |Tpascdopmaropsr 71, T2 16 Trrms anexTponepenas 17D

4  |Tpascdopuarop I5 17 (e anerTponepenass 1710

5 TparcdopraTopsr 76, I7 18 VIHEm 3esTponepeta 111

6  |Tpamcdopuarop I8 19 [Mermm snerTponepenass: 1112, 1113
7 Tpascdopratopsr 79, 710 20 VIHHHE 31erTponepetads 114, W15
8 Tparcdopuarop 711 21 A cHERpoRHER MEEraTem A, A8
9 Tpagcdopuarop 12 22 (CHEpOHHEIE MRHTATEMH 142, A8
10 |ApToTpancdopMaTopel 471, AT2 23 (Cermmm mmas CTI11, CIIT2

11 |IuEnE 31ekTponepetaD 1. T2 24 CrcTenEr mmE CTI3

12 |Tumms snexTponepenaTs 3. T4 25 (CrcTenEr mmE CI114

13 |Imems sqexTponepetaTs 75 26 CrcTener mmm CTIS

1. Texnonoaus evinonnenus: 3a0anusi:

1. CocraBiieHne cxeM 3aMelleHHs IPSIMOH, 00paTHOM, HyJIeBOH MOCIEI0BATEILHOCTH JUIS PACYETHBIX TOUYEK KOPOTKOI'O
3aMbIKaHHs B MAKCUMaJbHOM 1 MHHUMAaJIBHOM PEXUME PaOOTHI.

2. Pacyer aBapuilHBIX TOKOB M OCTaTOYHOro HampsbkeHuss Ha DOBM B o0beme, HEOOXOJMMOM JUIsS pacuera YCTaBOK
P3uA

3. Bbibop TpaHC)OpMATOPOB TOKA M HAIPSKECHHS

4. Pacyer nmapaMeTpoB OCHOBHBIX U PE3EPBHBIX 3aIluT. [[poBepka UyBCTBUTEILHOCTH 3aLLUT.

MuHUMaITBHBIA 00BeM pacueTHOro 3amanust 15-20 crpammi medatHoro tekcra mpudr 14 Times New Roman,
uHTepBan 1,5.

IV. Cpox evinonnenus pabomol: B TeueHre MOy (KOHTPOJIBHBIE TOUKH OMPEIEIISIFOTCS MPETIOIaBaTeNeM).

V. Jlonomnumenvivie céedeHus
PacuetHoe 3a/1aHKe BBITIOIHSIETCS HA KOMITBIOTEPE B MALIMHOMKMCHOMN/PYKOMUCHO# (opme.

ITo pe3ynbrataM pacueTHOro 3a1aHUsl BBICTABISAETCS:
— 21 6amn, ecnu mpaBUIIBLHO BBIMTOJIHEHO HE MeHee 90% 3alaHui.
— 20 6amnoB, eciii MPaBUILHO BBIMOJHEHO HE MeHee 80% 3amaHuii;
— 19 GamnoB, eciii MPaBUIILHO BBHIMOJIHEHO HE MeHee 70% 3amaHuii;
— 18 GamnoB, eciu MpaBUIILHO BBIMOJHEHO HE MeHee 60% 3a1aHuid.

HpOMe)KyTO‘-lHafl aTrecTanud

JIK3aMeH
[IpoBoguTcs B MUCEMEHHOH (opMe o OreTaM B BUJIE TIOATOTOBKH U M3JIOKEHHSI pa3BEpPHYTOro oTBeTa. B Omiere 2
Bompoca. Bpems Ha moarotoBky orsera — 60 MUHYT.

IIpumMepHbIii nepeyeHs BONPOCOB K IK3aMeHAIIMOHHBIM OHJIeTaM:

XapakTepucTHKH cpabaThIBaHUS TUCTAHIIMOHHOHN 3aIIUTH U €€ OCHOBHBIC TIAPaMETPHL.

Meroaunka pacdera | cTyneHr qUCTAaHIIMOHHON 3aIUTHI.

Meroaunka pacdera |l cTyneHr AIUCTaHITMOHHON 3aIATHL.

Meronuka pacdera |l cTyrenn mucTaHIIMOHHOM 3aIIUTHL.

Bri6op BeIIEpIKEK BPEMEHH, pacueT peallbHBIX COMPOTUBICHUHN Ha 3aKUMaX W MOCTPOCHUE BPEMEHHBIX XapaKTEePUCTHK
JUCTAHIIMOHHOMN 3aIlNTHI.

Pacuer TOKOBOIT OTCEUKH OT MeXIy(Pa3HBIX KOPOTKHX 3aMbikaHuil Ha JIDII ¢ IByCTOPOHHNM MMUTAHUEM.

IIpuHumn AeHcTBUST TOKOBOW W TOKOBOW HANpPABJICHHOM 3alllUThl HYJAEBOM IMOCIEAOBATEIBHOCTU OT KOPOTKUX
3aMbIKaHUH Ha 3€MJIIO JIMHUH 3JIEKTPOINEpeIadH.
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TpanchopmaropHsle (QUIBTPHI TOKa M HANPSDKEHUS HYJIEBOHW IOCIETOBATEILHOCTH: TPHHIMI JEHCTBUS, CXEMBI
BKJIIOUEHHS, 0COOCHHOCTH PUMEHEHUSL.

CrpyKTypHast cXxeMa 3aliThl CO CTYNEHYaTON XapaKTePUCTHKON BBIIEPKKH BPEMEHH.

CxeMbl BKITFOUEHUSI peJie TOKOBOW HAIIPaBJICHHON U HEHANpaBJIEHHOW 3aIIUTHI HYJIEBOW TIOCIIEI0BATEIHHOCTH.
Meroauka pacuera | crynenu T3HIL.

Meroauka pacuera |l crynenn T3HII.

Meronuka pacyera Il crymenn T3HIL

Meroauka pacuera |V crynenun T3HIL

OCo0EHHOCTH U MIPUHIUT JIEHCTBHSI MUKPOIPOLIECCOPHBIX 3aIUT COOPHBIX LIMH 3JIEKTPOCTAHIIUHA U MTOJICTAaHIINH.
Mertoarka pacyera MUKPOIPOIeCCOpHON TudhepeHITNaIEHON 3aIUThI [IHH.

Hasnauenue, sxoHoMuueckast 3¢ (peKTUBHOCTD, 001acTh MpUMeHeHus 1 Kinaccudukanms AIIB.

OcHoOBHBIE TeXHUUYECKHE TpeOOoBaHMs K ycTpoiictBam AIIB.

Pacuer ycraBok AIIB n1uHMM ¢ OAHOCTOPOHHUM IUTaHHUEM.

Tpexdazusie AIIB nrHUM C TBYCTOPOHHUM ITHTaHUEM.

CoBMectHast pabota ycTpoiictB AIIB 1 peneiiHo 3aliThl: YCKOPEHUE NSHCTBUSA peeiHON 3auThl 10 U mocie ATIB.
AIIB c oxxuaaHueM U yiaaBlMBaHUEM CHHXPOHHU3MA.

Ocobennoct AIIB mimH 1 TpaHc(hOpPMaTOpPOB.

Hasnauyenne ABP, obnacts npuMeHeHMs.

TpeboBanus k ycrpoiictBam ABP, ocHOBHbIE IPUHITUITBI BBITOJTHEHMSI.

[Tyck ycrpotictB ABP, BapnaHTbl BBIIIOIHEHHSI ITYCKOBBIX OPraHOB, CIIOCOOBI 00ECIEUEeHUs! OMHOKPATHOCTH JIEHCTBHS
ABP.

Pacuer ycraBok ABP.

HeoOxonumocTs 1 criocoObl  pe3epBupoBaHus AeicTBUA P3 1 BIKIIOYATENEH.

OcobenHocTH pe3epBrpoBanus ¢ momoisio YPOB 1o cpaBHeHHIO ¢ pe3epBupoBanueM P3.

[Tpunnumer Beimonuenust Y POB.

OcobennoctH BoinoiHeHus pene s YPOB. Beidop ycraBok pene YPOB.

[ToBbimienne 3 PEeKTUBHOCTU AaabHET0 pe3eppupoBanus Y POB.

KpnTepm[ BbICTABJICHUA OLICHKH HA IMCbMECHHOM 3K3aMCHeE:

3a xakAblil OTBET Ha BONPOC OMyIeTa

Ot 18 1o 20 6ajsIoB BBICTABISETCS CTYACHTY, MPABUIILHO BBINOJIHUBIIEMY MPAKTUYECKOE 3a/laHKHE, KOTOPbIi MOKa3a
IpU OTBETE HA BONPOCHI 3K3aMEHAMOHHOTO OWiIeTa W Ha JOMOJHUTENIBHBIE BOMPOCHl, YTO BIAJEeT MAaTepHaIOM
W3y4EeHHON JUCLIMIUIMHBI, CBOOOIHO NPUMEHSAET CBOM 3HAHMSA I OOBSICHEHHS Pa3JIMYHbIX SBJICHUH U PEIleHHs 3a1ad.

Ot 14 5o 27 GajuloB BBICTABISETCS CTYICHTY, NPABHJIBHO BBITIOJHHUBIIEMY IMPAaKTHYECKOE 3a/laHie U B OCHOBHOM
NPaBHJIGHO OTBETUBIIEMY Ha BOIPOCH! 9K3aMEHALOHHOr0 OMIeTa U Ha JIOTIOJHUTENIBHBIE BOIPOCH], HO JOMYCTHUBIIEMY
TIPY 5TOM HENPHUHIUIUATIBHBIE OIIHOKH.

Ot 10 10 13 GansioB BBICTABISETCS CTYACHTY, KOTOPBII B OTBETAX Ha BOMPOCHI AK3aMEHAIIMOHHOTO OMieTa JOMyCTHII
CYIIECTBEHHBIE U Ja)ke TPyObIe OMMOKH, HO 3aTeM HCIPABHII UX CaM, a TaKXKe He BBHIIOJIHWI IPAKTHYECKOE 3aJaHue U3
9K3aMEHAIIMOHHOTO OWiieTa, HO T00 HaMETHJI NPaBIIBHBIA IyTh €r0 BBIIOJHEHHS, JTHOO0 10 YKa3aHUIO 3K3aMeHaTopa
peLmI ApYryro 3aady U3 TOro Jke pasJiesna AUCLHUIUINHEL

Menee 10 6a10B BEICTABISETCS CTYIACHTY, KOTOPBIIA:

a) He OTBETUJI Ha BOIIPOCHI 9K3aMEHALMOHHOTO OMJIeTa M HE CMOT PellHTbh, THOO HAMETHTh NPaBUILHBIN ITyTh
pelIeHns 3a1a4un U3 Omsera;

0) HE cMOr pemmuTh, TUO0 HAMETWUTH NMPABWIBHBIA YT PEIICHHS 3a/la4d M3 SK3aMEHAIIMOHHOTO OmieTa u
JpYroi 3aJaud Ha TOT XK€ pa3jiell TUCLUIUIMHBI, BEIIaHHON B3aMeH Hee;

B) IIPU OTBETE Ha JOMONHHUTENBHBIE BONPOCH OOHAPYXWJ He3HaHHE OOJIBIIOro pasfena 3K3aMeHALMOHHOM
MPOTrpaMMBL.

OueHka NO UCHUIUIMHE OIPEAETIeTCS B COOTBETCTBHHM C [lonoskeHmeM o OanabHO-PEHTHHTOBOM CHCTEME JUIs
crynentos ¢mmara HIY «MDW» B r. BODKCKOM TI0 COBOKYITHOCTH PE3y/IbTaTOB TEKYIIETO KOHTPOIS YCIIEBAEMOCTH
M DK3aMEHAIMOHHOI COCTaBIISIOIIEH.

B 3aBucuMOCTH OT KOJIHMYECTBA 0aslIoB 3a JUCIHUIUTAHY BBICTABJISICTCA:

Ouenka KosnuecTBo 6271108
OIICHKA 5 (KOTITUIHO) 90 — 100 6anmoB
oreHka 4 («xoporro) 76 — 89 bamoB
oleHKa 3 («yJIOBIETBOPUTEIHHOY) 60 — 75 6anmnoB
OlIeHKA 2 («HEY/IOBIETBOPHUTEIHHOY) 0 — 59 bamnos







