denepanbHOE TOCYTapCTBEHHOE OIOHPKETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIICTO 00Opa30BaHUs
«TONMBATTUHCKUIN TOCYIaPCTBCHHBIH YHUBEPCUTET)

YTBEPXIAIO

3amecTuTenb pekropa no pazsutuio YII  3aBenyromuii kadeapoi
«DNEKTPOCHAOKEHHUE U IIEKTPOTEXHUKA»

A.H. Speirun B.B. Baxauna

« » 20 1. « » 20 1.

b1.B.10

(unoexc oucyunnunor)

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

Penelinag 3aimra CUCTEM DJIIEKTPOCHAOKEHUSI

(HaumeHoB8anue OUCYUNTUHDL)

110 HAIIpaBJICHUIO ITOAT'OTOBKHU (CHGLII/IaJ'ILHOCTI/I)

13.03.02 DaeKTpOdHEPTETHKA U DIIEKTPOTEXHHUKA

(K00 U HaumeHoBaHUe HaNPasieHus N0020MmosKu, cneyuarvHocmu 8 coomgemcmesuu ¢ @I'OC BI10/ @I'OC BO)

DnexTpocHabKeHue

(ranpasnennocms (npoduns))

®opma o0ydeHus: 3a04Hast

Pacnipenesienue yacoB AMCHMILIMHBI 110 KypcaM M BUAaM 3aHATHH (110 yueOHOMY IJIaHY)

KoauuyectBo 3ET 5
Yacos no PYII 180
Buabl KOHTpPOJIS HA IK3aMeHbI 3aueTnl KypcoBbie KypcoBbie Kontpoashbie
Kypcax MPOEKTHI padoThI (Ml:,af::::mﬁ
(opmbl 06yueHust)
5
NeNe kypca
1 2 3 4 5 6 Hroro
3ET mo kypcam 5 B
Jlekuuu 10 10
JlaGopaTopubie 8 8
IpakTu4ecKue 8 8
Kouraktnas pagora 26 26
Cam. paGora 145 145
KonTpoub 9 g
Hroro 180 180

ToabsarTu, 2016



Pabouass mporpamma coctaBieHa Ha ocHoBanmn PI'OC BO wu y4yeOHOro mijaHa HampaBlICHUS

noarotoBkHu (cnenuanbHocTr) 13.03.02 DnekTposHepreTuka U IEKTPOTEXHUKA
(K00 U HaUMEHOBaHUe HanPasieHus NO020MosKU, cneyuarvHocmu 6 coomgememeuu ¢ @I'OC BO)

PeunensupoBanue padoueii mporpaMmbl JUCUMILIHHbI:

OtcyTcTBYET

VYyebOnas (pabodas) mporpamma o100peHa Ha 3aceqaHuu Kadeapsl «DISKTPOCHAOKEHUE 1
JIEKTPOTEXHUKAY (TpoTOoKO0M 3acenanust Ne 2 ot «23» centsops 2015 r.).

Penensent
(OoadrcHoCmb, YyueHoe 36aHue, cmeneHy) (noonucs) (U.0. Damunus)
« _» 20 T

Cpok neiicTBusl padoueii mporpaMMsbl AUCHHUIIMHBI 10 «31» nexadps 2021 r.

HNudopmanus 00 akryanusanuu padovei NporpaMmbl JUCHUIIIMHBI:

[Iporokon 3acenanus kabeapbl No 0T «__ » 20 T

[Tporokoi 3acenanus kageapbl No  OT «_ » 20 T

ITpoTtokomn 3acenanus kagenpsl No 0T «_ » 20 T

[Tpotokon 3acenanus kadeapsl Ne  oT «_ » 20 T
COT'JIACOBAHO

HavanpHuK yueOHO-METOIUYECKOTO YIPABICHUS

« _» 2016T. JI.P. Xamuaysniosa
(noonucs) (U.0. Damunus)




AHHOTANUSA
AUCHUILINHBI (Y4e0HOro Kypca)
b1.B.10 Peseiinas 3a1uuTa cHCTeM 3J1eKTPOCHAOKEHH ST

(MHIEKC 1 HAMMEHOBaHUE JMCLMIUIMHBI (y4eOHOro Kypca))

1. Ilesn 1 3a7a4n U3y4eHUst AUCUMILIMHBI (Y4eOHOT0 Kypca)

enb uyuenus nucuuIuIvHbl «Peneiinas 3ammra CUCTeM JIEKTPOCHA0KEHU» 3aKI0YaeTCs
B TOM, YTOOBI NMOATOTOBUTH CTYACHTOB K BBIMOJIHEHHUIO HAYYHO-HCCIIEIOBATENIbCKONW U MPOEKTHO-
KOHCTPYKTOPCKOW MPOPECCHOHATBHON NIEATEIHPHOCTH B 00JaCTH YCTPOWCTB PEJICHHON 3aIUTHI U
ABTOMATHYECKOTO YIIPABJICHUS HIEKTPOIHEPreTUYECKUM 000pYA0BAaHUEM U CHCTEMaMHU.

3agaun:

1. Jdarp 3HaHus 00 OOmMIMX BOMpOCaX pPEJICHHONW 3alUTBl W aBTOMATHKH
AIEKTPOIHEPTETUUECKUX CHCTEM U UX DJIEMEHTOB, MPUHIUNAX (PYHKIMOHUPOBAHUS TPaTUIIHOHHBIX
JIEKTPOMATHUTHBIX ¥ COBPEMEHHBIX MUKPOTIPOIIECCOPHBIX YCTPOMCTB PEIICHHOM 3aIIUTHI.

2. Jlatp mpenacTaBieHHE O MNPUHIMUMNAX (YHKIIMOHUPOBAHUS ABTOMATHUKH YIPaBICHUS
HOPMATbHBIMU PEKHMaMHU, & TAKKE MPOTHBOABAPUIHONW aBTOMATHKH B 3JIEKTPOIHEPTrETHICCKHIX
CHCTEMaX.

3. HayunTep mnpakTH4ecKoMy NpPHMEHEHHMIO METOJIOB pacueTa IapaMeTpoB pabOTHI
YCTPOMCTB pENICHHON 3aIIUTHl U aBTOMATHKU YHEPTETUYECKUX 0OBEKTOB.

2. Mecto pucuuninnel (yued0Horo kypca) B crpykrype OIIOII BO

JanHas mucuuiuinHa (yueOHbIM Kypc) oTHocuTcst K bnoky 1 «lucuummunsl (MOIyIIH)»
(BapuaTHBHAs 4acTh).

JucuuniauHel, yaeOHbIe KYpChl, HA OCBOCHHH KOTOPBIX Oa3upyeTcsi JaHHAas IUCIUILUIMHA —
«TeopeTtnuecknue  OCHOBBI  DJIEKTPOTEXHUKW»,  «IJNEKTPUUYECKUE  MAIIMHBI U OCHOBBI
AJIEKTPOTNIPUBOJIA», «IJIEKTPOIHEPTETUUECKUE CHUCTEMBl M CETH», «JEKTPOMATrHUTHBIE W
AIEKTPOMEXAHUUYECKHE MEPEXOIHBIE TPOLIECCHI B DJIEKTPOIHEPTETUUECKUX CUCTEMAX».

JIMCUUIUINHBL, y4eOHble KypChl, Ul KOTOPbIX HEOOXOAMMBI 3HAHHs, YMEHMs, HAaBBIKH,
npuoOperaeMbple B pe3ylbTaTe MW3Y4YEHHs JAHHOM JUCHMIUIMHBI — «OJEKTpOCHAOXKEHHUE,
«DNEeKTpUYECKHE CTaHIIUHN U MOJICTAaHIUNY, «[I[pueMHUKHN U MOTPeOUTENN HIEKTPHUUECKON SHEPTUH
CHCTEM DJIEKTPOCHA0XKEHUS», «ABTOMAaTU3UPOBAHHBIE CUCTEMBI YU€Ta B 3JIEKTPOIHEPTETUKEN.

3. Ilnanupyemble pe3yjbTarbl O00y4eHHMs @0 JMCHMILUIMHE (y4eOHOMY Kypcy),
COOTHECEHHbIE C IVIAHUPYEMBIMHU pe3yJIbTATAMHU OCBOCHHS 00pa30BaTeIbHOI MPOrpaMMBbl

®opmupyemblie H IInannpyemsle pe3yJbTaThbl 00y4eHUSsI
KOHTPOJIHpYyeMble
KOMIIETEHIIUH
- CIIOCOOHOCTDH MCTIONIB30BAThH 3HaTh: OCHOBHBIE 3aKOHBI JEKTPOTEXHUKU
METO/Ibl aHAIH3a U YMeTb: UCHONb30BaTh OCHOBHBIE 3aKOHBI 3JEKTPOTEXHUKU IPU COCTABICHUU U
MOJIENIUPOBAHUS AIEKTPUUECKHX aHAJIN3€ YIEKTPUUECKUX CXEM
ueneii. (OIIK-3) Bnaners: 0a30BBIMM HaBBIKAMH MOJICIMPOBAHMS TPOCTEHIINX 3IEKTPUUECKUX
LieneH ISl NCCIIIOBAHMSI PA3JIMYHbIX 3JIEKTPOPHU3NIECKUX IIPOLIECCOB

- CIIOCOOHOCTH y4acTBOBATH B 3HaTh: CIOCOOBI TIAHWPOBAHMUS SKCIEPHMEHTOB
IUTAHUPOBAHUH, IOATOTOBKE U YMeTh: MpoBOANTH 00CIIeI0BaHNs 1O 33IaHHON METOJIHKE
BBITIOTHCHUH THUIIOBBIX Bnaners: MHCTpYMEHTapueM OHEPreTHUECKMX OOCIIEIOBaHUH TEXHHYECKOTO
9KCHCPUMCHTAIBHBIX COCTOSIHUSI 2JIEKTPOOOOPYJOBAHHUS IPEAIPHUATHH




®opmupyemblie H
KOHTPOJIHpYyeMble
KOMIIETEHIIUH

IInannpyemMsle pe3yJbTaThl 00y4eHUSsI

HMCCJIEIOBAaHUH MO 3aJIaHHOM
merojuke (ITK-1)

- CIOCOOHOCTH 00padaThHIBaTh
pe3ynbTathl skcnepumenTos (ITK-
2)

3HaTh: npaBmia 00pabOTKH pe3yIbTaTOB SKCIEPHMEHTA

YMeTh: MMPOBOJUTH BepI/Iq)I/IKaI_II/I}O TOJTYUCHHBIX PE3YyJIbTATOB OKCIICPUMCHTA

Bnagers: mareMaTH4eCKMM U TEXHHUYECKUM armnaparom o6pa60T1<1/1 PE3yJIbTATOB
OKCIICPUMCHTA

TemaTuueckoe coaep:kaHue IMCHUIIMHBI (Y4e0HOT0 Kypca)

Pazned,
MOJYJIb

Hoapasnen, Tema

Pasnen 1
Oom1re BOTIPOCH peneHHOM
3aIUTEl 1 aBTOMaTHKH DDC

1.1. Ha3sHaueHue peneiHOM 3alIUThl 1 aBTOMaTUKU

1.2. Bunsl OBpeXACHUI 1 HEHOPMAJbHBIE PEXUMBI pabOThI
3JIeKTPOOOOPYI0BAHUS

1.3. OcHOBHBIE TpeboOBaHMS, IPEABABISIEMbIE K yCTPOIICTBaM peeiHOMN 3aIUuThI

1.4. OcHOBHBIE TPUHLIMIIBI IEUCTBUS PEACHHON 3aLUTHI

Pasnen 2
DNEeMEHTHI peleitHON 3alUThI

2.1. Bugs! pene. KoHCTpYyKIHS, IPUHIIAT IEHCTBHS, HA3HAYCHHE.

2.2. YcnoBHble rpadudeckre 0003HAYCHUS YCTPOMCTB peIeHON 3aIIUTHI

2.3. IlepBuyHbIe M3MEpUTEIBbHBIE TIPeoOpa3oBaresn Toka. KoHCTpyKIMs, MPUHIKI
JeficTBUS, Ha3HAUCHHUE

2.4. IlepBuyHbIe M3MEPUTENbHBIE IIPe0Opa3oBaTey HanpshkeHust. KoHcTpykus,
MIPUHONI JeHCTBHS, HA3HAYCHUE

Pasnen 3
Peneiinas 3ammura ¢
OTHOCHUTEJIBbHOM CEJIEKTUBHOCTBIO

3.1. TokoBas oTceuka 0e3 BBIICPKKH BPEMECHU

3.2. TokoBast 0OTCEYKa C BBIAEP>KKOH BpEeMEHU

3.3. MakcuManbHast TOKOBas 3aliuTa

3.4. MakcuMarbHasi TOKOBasi HallpaBJICHHAs 3alUTa

3.5. TokoBas 3ammTa HyJIEBOU MOCIEI0BATENILHOCTH

3.6. luctaHiimoHHAas 3aInTa

Pasnen 4 4.1. llpononbHas muddepeHranpHas 3aliuTa
Peneiinast sammra ¢ abComoOTHOH | 4.2 [omepeunast quddepeHnraNbEHAS 3aIUTa
CEJICKTUBHOCTBIO 4.3. IlaHenb BEICOKOYACTOTHOW HampaBieHHOH 3amuThl [1113 2802
4.4. MHOTOGYHKIIMOHAIBHBIN OJIOK MUKPOIIPOLIECCOPHON peIeHHOMN 3alUThI
Pasnen 5 5.1. OCHOBHBIE BUIIBI TOBPEXKICHUN 1 HECHOPMAJIBHBIX PEKIMOB PaOOTHI CHIIOBBIX
Peneiinas 3amura CUJI0BBIX TpacdopMaTopoB
TpaHChopMaTopoB 5.2. OCHOBHBIE BUJIBI 3aIUT
5.3. MakcumalibHasg TOKOBasl 3alluTa
5.4. InddepennmansHas TOKOBas 3amuTa
5.5. TokoBas 3amuTa HyJI€BOIl MOCIE0BATEILHOCTH
5.6. I'a3oBas 3ammTa
Paznen 6 6.1. OcHOBHBIE BHJIbI MOBPEXKJEHUN 1 HEHOPMAJBbHBIX PEKHMOB

Peneiinas 3amura reseparopos

6.2. 3amura oT MHOTO()a3HBIX KOPOTKUX 3aMbIKaHUI B 0OMOTKE cTaTopa

6.3. 3amurTa reHepaTopa OT BUTKOBBIX 3aMbIKaHUI

6.4. 3amuTa reHepaTopa OT 3aMbIKaHUI Ha 3eMITIO

6.5. TOKOBBIE 3aIIMTHI TeHEPATOPa OT BHEITHUX KOPOTKHUX 3aMBIKAaHUHA U
HeperpysKu

Paznen 7
Peneitnas 3ammra cOOpHBIX IIHUH,
KOMIICHCATOPOB

7.1. Peneiinas 3ammra cOOpHBIX MINH

7.2. PeneiiHas 3aluTa BEICOKOBOJILTHBIX JIBUTaTEICH

7.3. Peneiinas 3aniita CHHXPOHHBIX KOMIIEHCATOPOB

7.4. KoMIUIeKTHBIC pelleiHbIC 3alIUThI IIIMH, JBUTATEeH, CHHXPOHHBIX
KOMITEHCAaTOPOB

Paszgen 8

8.1. ABTOMaTHYE€CKOE BKIIFOUCHHE CHUHXPOHHOI'O I'C€HEpaTOpa Ha MmapajiCJIIbHYIO




Pazned, IMoapasnen, Tema
MOJYJIb

ABTOMAaTHKa HOPMaJbHBIX paboty

PCIKNMOB 8.2. ABTOMaTHUECKOE PETYINPOBaHUE BO30YKACHHS CHHXPOHHBIX TeHEPaTOPOB

8.3. ABTOMaTHUECKOE peryjanpoBaHue peKuMa SHEProCUCTEMBI 110 HaCTOTE

Paznen 9 9.1.ABTOMaTHUYECKOE IOBTOPHOE BKIIOUCHHE

lpoTuBoaBapuiinas aBTOMAaTHKA | 9 2 ABTOMATHUECKOE BKIIOUCHHE Pe3epBa IUTAHUS ¥ 060PYI0BAHHs

9.3. ABTOMaTHYeCKast 9aCTOTHAS pasrpys3ka

9.4. HaznaueHne U BHIBI IPOTHBOABAPMIHON aBTOMATHKHI

OO0mast Tpy10eMKOCTb TMCHUUILIAHBI (YueOHoro kypca) — 5 3ET.

Pa3paGoTunku nporpamMmaoi:

CT.IPETOIaBaATEeIb 0O.B. Camonuna
(OondicHOCmb, YueHoe 36anue, CMeneHb) (U.0.DPamunus)




4. CTpyKTYpa U cojiep:KaHHe JUCHUILUINHBI (Y4eOHOro Kypca) PejieliHas 3a1IMTa CHCTEM 3J1eKTPOCHADKEHU s
(HaumerosaHue OuCyuniuHsl (yuebHo2o Kypca))

Kypc uzyuenus: 5

Pasneun, IMonpasnen, Tema Buabl yueGHoii paboTnl Heobxoanmbre DopmbI Pexomennye
MaTepHaJIbHO- TEK €ro Mas
MOy KonTakTHas pa6ora CamocTosiTebHast padoTa P vit
TeXHHYECKHue KOHTPOJIs JMTepaTypa
(B 1acax) pecypenl (HauMeHOBa Ne)
BCero ®opMBbI IPOBEIEHN JIEKIUH, hopmbi HHe
5 naﬁopaT(:prlx, NPAKTHYeCKUX opranu3anuu OLIEHOYHOTO
E ; E 3aHATHHU, METOABI oﬁy'lemm, o CpeﬂCTBa)
= = 2 2 = |  peanusylouue NpUMEHSEMYIO z CaMOCTOATCILHOM
| = g A s a00ThI
g S = = % | o0pa3oBaTeJbHYIO TEXHOJIOTHIO g P
= < E m @
) =% D
= S = =
S & S
= =
Oo6mme IIpeamer u 3agaun N3yuyenune marepuana
TIOJIOXKEHUS kypca. cropus u 10 METOANYECKOHN Hovi6vi
MEePCIEKTUBEI O0630pHas neKuus JIuTeparype. Yoy - Ne 1-3 ocH
- - - 5 Buneonpoexrop
pa3BUTHs ITouck napopmauu SKDaxH 1-5 mom
pesneitHo 3alIUThI T10 3aJaHHBIM P
BOIIPOCaM.
Pazgen 1 1.1. Haznauenue
OO6mue peNeHO 3aIUThI
BOTIPOCHI U aBTOMAaTHUKU
peneiiHoit 1.2. Bunasl
3aIIATH U TIOBPEKICHUHN H
aBTOMATHKH HEHOPMaJbHEIC
29C PEXUMBI pabOTHI N3yuyenune marepuana
3JIeKTpooOOopyI0Ba 10 METOANYIECKOM .
p pyA Wudopmanronnas Jexus, A HoytOyx YerHbll
HUS JIUTEepaType. Ne 1-3 ocH
1 -- + MPaKTUYECKHUE 3aHATHS B 12 Bupneonpoektop onpoc
1.3. OcHOBHBIE . [ouck naGOpMaH 1-5 non
rpynmnax, Kpyribli cTO OkpaH
TpeboBaHusI, M0 3aJaHHBIM
MpeIbABISEMbIE K BOTIPOCAM.
yCTpoWcTBamM
penerHoi 3aIuThI
1.4. OcHOBHBIE
TIPHHITHITEL
JIeHCTBUS
penerHoi 3aluThI
Pa3nen 2 2.1. Bunsl pene. 1 + Wundopmannonnas nexius, | 20 Wzyuenue ITpoexTop ITposepka | Ne 1-3 ocH




Pasneun, IMonpasnen, Tema Buabl yueGHoii paboTnl Heobxoanmbre DopmbI Pexomennye
MaTepHaJIbHO- TEK €ro Mas
MOy KonTakTHas pa6ora CamocTosiTebHast padoTa P yit
TeXHHYECKHe KOHTPOJIs JIMTepaTypa
(B 1acax) pecypenl (HauMeHOBa Ne)
BCero ®opMbl NPOBEICHNU JIEKIHUH, opmbi HHe
5 ﬂaﬁopaT(:prlx, NPAKTHYeCKUX opranu3anuu OLEHOYHOT0
E ; : 3aHATHH, METOABI oﬁyqemm, o cpeﬂc’rga)
= = % % = peajiusylouine NpUMeHsieMyIo g CaMOCTOSITETEHOU
£ 5 2 2| o6 g ab0ThI
g S = = % | oO0pa3oBaTeJbHYIO TEXHOJIOTHIO g P
1 < E m B -]
) =% D
= S = =
S & S
= =
DNeMeHTHI Konctpykuws, MPaKTUIECKUE H TEOPETHIECCKOTO Hoyt0yx TTOJITOTOB 1-5 nom
peneiinoit TIPUHIIUIT nabopaTopHbIE 3aHSITHS B MaTepHaa 1mo OKpaH KU K
3aIUTHI JeHCTBU, rpymnmnax yueOHHKaM U naboparo
Ha3Ha4YcHUE. y49eOHBIM ITOCOOUIM. PHBIM
2.2. YcIioBHBIC Beimontenue paboTam.
rpaduieckue J1a00paTOPHBIX padbOT
0003HaYCHNUS
YCTpOICTB
penerHo 3aIuThl
2.3. IlepBuyHble
HU3MEPUTEIEHBIC
npeoOpa3oBaTenn
TOKa.
Koncrpyxkius,
MIPUHITUIT
JIEUCTBUS,
Ha3Ha4YeHHe
2.4. IlepBuunbie
HU3MEPUTEIEHBIC
npeoOpa3oBaTenu
HAIPSKCHUS.
Koncrpykuus,
TPUHITHIT
JIEUCTBHA,
Ha3Ha4YeHHE
Pa3nen 3 3.1. ToxoBas Wzyuenne IIpoexTop YcTHBIH
M NudopmanronHas IeKius,
Peneitnas oTceuka 0e3 TEOPETUIECKOTO Hoyt6yx ompoc
MPaKTHYECKHE U Ne 1-3 ocn
3aluTa ¢ BBIJICPIKKA 1 4 + 36 Marepuaa 1o OkpaH 3amura
N nabopaTopHbIE 3aHATHS B 1-5 mom
OTHOCHUTEJIBHOM | BPEMEHH . y4eOHUKaM U Kowmmekt TumoBoro | maboparo
Tpymmnax, Kpyrisli cToI
cenekTuBHOCTEh | 3.2. TokoBas y4eOHBIM ITOCOOUSIM. 1a00PaTOPHOTO PHBIX




Pasneun, IMonpasnen, Tema Buabl yueGHoii paboTnl Heobxoanmbre DopmbI Pexomennye
MOy KonTakTHas pa6ora CamocTosiTebHast padoTa P zz‘;’:::s;z MT::;’;ypa
(B 1acax) pecypenl (HauMeHOBa Ne)
BCero ®opMbl NPOBEICHNU JIEKIHUH, opmbi HHe
. [ 2 | F| e masnneon oprammanm renomors
’E E- é : E peaausymouue npuMEeHAEeMY 10 E CaMOCTOATEILHOU
g S = = % | oO0pa3oBaTeJbHYIO TEXHOJIOTHIO g pa6oTsbl
5 S_ E s S 2
= =
10 OTCeuKa ¢ BrimonaeHne o0opynoBaHus pabor
BBIJICPKKON nmabopaTopHBIX padboT
BpPEMEHHU
3.3.
MaxkcumanbHast
TOKOBas 3aIlluTa
3.4.
MakcumanbHas
TOKOBas
HarpaBJeHHas
3aImnTa
3.5. ToxoBas
3allUTa HYJIEBOU
MOCJIEI0BATENBHOC
TH
3.6.
JucranuronHas
3anmra
Paszgen 4 4.1. IIpononbHast
Penelinas muddepennnansHa Nzyuenue
3alIuTa C s 3aIUTa TEOPETHYECKOTO
a0CcoIOTHON 4.2. ITonepeunas Marepuaia 1o IIpoexTtop YcTHbIi
CENIEKTUBHOCTh | nuddepeHmansHa WNudopmanmoHHas Jexys, yueOHUKaM U Hoyt6yx onpoc
0 s 3aI0MTa 1 4 + IIPAKTUYECKUE U 26 Y4eOHBIM ITOCOOHSM. OkpaH 3amura Ne 1-3 ocH
4.3. ITanens 71ab0paTOpHBIE 3aHATHS B Beimonuenue Kommiekr Tunosoro | naboparo 1-5 non
BBICOKOYACTOTHOU rpymnmnax nmabopaTopHBIX paboT 1a60paTopHOTO PHBIX
HaIpaBJIEHHOM 000pynOBaHUS pabor
3amutel [1]13 2802
44.
MHoTOohYHKITHOHA




Pasneun, IMonpasnen, Tema Buabl yueGHoii paboTnl Heobxoanmbre DopmbI Pexomennye
MaTepHaJIbHO- TEK €ro Mas
MOy KonTakTHas pa6ora CamocTosiTebHast padoTa P yit
TeXHUYECKHE KOHTPOJIs JIMTepaTypa
(B 1acax) pecypenl (HauMeHOBa Ne)
BCero ®opMbl NPOBEICHNU JIEKIHUH, opmbi HHe
5 ﬂa60paT(3prlx, NMPaKTHYeCKAX OpraHm3aLun OLEHOYHOr0
E ; : 3aHATHH, METOABI oﬁyqemm, o cpeﬂc’rga)
= = £ 2 = pean3yomue NpuMeHsieMyI0 2 CaMOCTOATCILHOM
= 2 8 52l o6 g a60ThI
g S = = %| oOpa3oBaTeJbHYI0 TEXHOJIOTHIO g P
=z < E m @
) =% D
= S = =
S & S
= =
JIBHEIH OJIOK
MHKPOITPOLIECCOPH
ol peneiiHoN
3aIUTHI
Pazgen 5 5.1. OcHoBHBIE
Peneiinas BUJIBI
3aIIUTa MOBPEKACHUN U
CHITOBBIX HEHOPMaJIbHBIX
TpaHchopMaTOp | peKUMOB PabOTHI [Iposepka
OB CHITOBBIX peureHus
Uzyuenue
TpaHCc(HOPMATOPOB MIpaKTHIC
TEOPETHICCKOTO
5.2. OcHOBHBIE CKHX
MaTepHaa 1o
BUJIBI 3aIUT 3amad.
53 WudopmanronHas Jiekmus, y4ueOHUKaM U Tpoextop
e MPaKTUYECKUE U y4eOHBIM IOCOOHSIM. Kpyrmeiid | Ne 1-3 ocH
MakcumanbHas 2 4 4 + 26 Hoytoyk
nabopaTopHbIE 3aHSITHUS B Brimonnenue CTOJL. 1-5 mom
TOKOBAs 3alIUTa . OKpaH
54 rpymmnax, Kpyriblii cToJ 71ab0paTOpHBIX PadboT
JuddepenunansHa
sl TOKOBAs 3allluTa
5.5. TokoBas
3alIuTa HyJlIeBoi
MOCJIEIOBATENBHOC
™
5.6. T'azoBas
3ammra
Pasznen 6 6.1. OcHOBHEIE Nzyuenue VY cTHBIN
Peneiinas BUJIBI Wudopmanronnas exmus, TEOPETUYECKOTO IIpoextop onpoc No 1-3 ocH
3ammra MOBPEXKICHUHN U 2 MPaKTUYECKHE 3aHITHS B 30 MaTepHana 1o HoytOyx IIpoBepka Z_L 5 1o
rCHEPaTOPOB HEHOPMaJIbHBIX rpymmax y4eOHHUKAM U DkpaH YCBOCHHS
PEKHMOB y4eOHBIM ITOCOOHSIM. TEOpeTUYe
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3aMBbIKaHUH B IIpaKTU4e
0OMOTKe cTatopa CKHX
6.3. 3amura 3aHATHAX
reHeparopa ot
BHUTKOBBIX
3aMBbIKaHUN
6.4. 3amura

TeHeparopa oT
3aMbIKaHUH Ha
3€MJTIO

6.5. ToxoBbIE
3aIIUATHI
re’epaTopa ot
BHEIIHUX
KOPOTKHX
3aMBIKaHUH 1
neperpy3ku

6.6. 3ammTa ot
MTOBEIIIICHUS
HATIPSHKEHUS

6.7. 3amuTa nemneu
BO30YKIEHHS OT
3aMbIKAaHUH Ha
3€MITIO

6.8. 3ammTa 610Ka
TeHepaTop-
TpaHcdopmarop,
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6.9. KommiekTHbIe
yCTpoiicTBa
peTeitHOM 3alIUThI
reHeparopa
Paznen 7 7.1. Peneiinas
Penetinas 3ammTa cOOPHBIX
3ammra IHH .
! . VYerHblit
COOpPHBIX IITWH, 7.2. Penelinas oIIbOC
BBEICOKOBOJIBTHBI | 3aIUTa Uzyuenne n ose <a
X TBUTATENIC H | BRICOKOBOJBTHBIX TEOPETHICCKOTO fBOGIEI/Iﬂ
CHHXPOHHBIX JIBUTaTeNeH WudopmanmonHas exnus, MaTepHana 1o HovrGvi Tyeo eTue
KoMmImeHcaTopoB | 7.3. Peneiinas UTOTOBAs JICKITHS, y9eOHHKAM U yToy p Ne 1-3 ocH
2 16 Buneonpoexrtop CKOTO
3anmra MPaKTUYECKHE 3aHATHS B Y4eOHBIM ITOCOOUSM. 1-5 non
OkpaH Marepuan
CHHXPOHHBIX rpymnmax ana
KOMIIEHCATOPOB MPaKTHYEC
7.4. KoMmIiekTHbIe p
N CKHX
peneliHble 3aIIuThI
. 3aHATHUAIX
IIHMH, IBUTATEIIEH,
CHUHXPOHHBIX
KOMIICHCAaTOPOB
Hroro: 10 8 8 145
180




5. Kpurepuu 1 HOpMBI TEKYLIero KOHTPOJIS M POMEKYTOYHOM aTTeCTANMHI

(DOpMLI TCKYLIETO0 KOHTPOJIsSA

YcnoBus jonycka

Kpurepun 1 HOpMBI OLICHKH

OneHka pemeHus
MIPAaKTHYECKUX 3314

IIpoBenenue Kpyrioro croyia

Heob6xoaumMo mocelenue
JIEKIIMOHHBIX 3aHATHN

«3a4TeHOY - CTYACHT PCHINII ITPAKTUYCCKYIO 3a/1avy.
«He 3auTeHoy - CTYACHT HC pCHINJI ITPAKTUYCCKYIO 3a/1avy.

«3a4TeHO» CTaBUTCSA, €CIIU CTYJCHT IPUHIMAJ aKTUBHOE Y4acTUE B KPYIJIOM CTOJIE.
«He 3auTeHo» - eciii CTYAEHT HE MMeN O0INX HOHITHH 1 3HAHHUH 0 00CYKIaeMOMY BOIIPOCY

BrinosnHenue 1adbopaTtopHbIX
pabor

H€06XOIII/IMO IIOCCIHICHUC
JICKITMOHHBIX 3aHATHI

«3a4TeHO0» BBICTABIISACTCS CTYACHTY, €CJIU CTYJCHT OTBCTUJI 0oJIbIIE YEM Ha IMOJIOBUHY

KOHTPOJIBHBIX BOIIPOCOB;

«He 3aureno» - ecimm CTYACHT OTBETHJI Ha ITIOJIOBUHY WJIM MEHBIIIE KOHTPOJIBHBIX BOIIPOCOB

dDopma npoBeaeHUs
NMPOMEKYTOYHOM aTTeCTALMHU

YcaoBus gonycka

Kpurtepuu u HOpMbI OLleHKH

DK3aMeH
(MMCBMEHHBIN ompoc
CTYJICHTOB T10 OuieTam)

Jlns nomycka K 9K3aMeHy
HE00X0IMMO MPOITH Bce
(bOpMBI TEKYIIETO KOHTPOJIS

«OTIIUYIHO»

Crynent  obmagaer TIIyOOKUMH M TPOYHBIMU
3HAHUSAMHU MPOTPAaMMHOIO MaTepuaa; MpU OTBETE
IIPOJIEMOHCTPUPOBAIT HCYEPIIBIBAOLIIEE,
[IOCJIEIOBATEILHOE M JIOTMYECKH  CTPOMHOE
U3JI0’KEHUE; MPABUIBHO CPOPMYIUPOBAT MOHATHS
Y 3aKOHOMEPHOCTH 10 BOIIPOCY.

«XOopouro»

CryneHT o0namaer JOCTaTOYHO TMOJTHBIM 3HAHHUEM
MPOrPaMMHOTO MaTepuana; €ro OTBET
MPEJICTABIISIET TPAMOTHOE W3JI0KEHHE YIeOHOTO
MaTepuana 1o CYIIECTBY; OTCYTCTBYIOT
CYILIECTBEHHbIE HETOYHOCTU B (DOPMYIHpPOBAHUU
MOHITHI;, TPaBUILHO TMPUMEHEHBI TEOPETUUYECKUE
ITOJIOKCHHUA, HO}ITBCp)K)IeHHBIe HpI/IMepaMI/I.

«YHAOBJICTBOPUTCIIBHO»

CrymeHT wumeer oOmUMe 3HAHUS OCHOBHOTO
Marepuana 0e3 YCBOEHUS HEKOTOPBIX
CYIIECTBEHHBIX MIOJIOKEHUH; dbopmynupyet

OCHOBHBIC IIOHATHSA C HeKOTOpOfI HETOYHOCTBIO,
3aTPYAHACTCA B IMPUBCACHUU IIpuUMcEpoOB,
MOATBCPKAAOIIUX TCOPETUUCCKHUE ITOJTOKCHUA.




dopma npoBeaeHust
NMPOMEKYTOYHOM aTTeCTALMHU

YcaoBus gonycka

Kpurtepuu u HOpMbI OLleHKH

CryneHT He 3HaeT 3HAUUTEIbHYIO  4acTb
IPOrPaMMHOTO MaTepHaa, JIOIyCTUIT
«HEYIIOBIICTBOPUTEIHHO» | CYIIECTBCHHBIC OIIMOKH B TPOLIECCE H3JIOKCHUS;
HE yMeeT BBIIEINUTh IJIaBHOE U CJieJIaTh BBIBOJ;
PUBOJUT ONIMOOYHBIE ONPEACTICHHS.




6. Kputepuu 1 HOpMBI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

Jlannwiii pazoen He npedycmompen y4eOHbIM NIAHOM

7. llpuMepHasi TeMATHKA NMHCbMEHHBIX PadoT (KypcoBbIX, pedepaToB, KOHTPOJIbHBIX,

pacyeTHO-rpaduUecKuX u Ap.)

Jlaunwiil pazoen He npedycmompen yueOHbIM NIAHOM

8. Bonpochl K 3K3aMeHy

Ne
Bomnpocsl
n/n
1 | Haznauenue, ocHOBHbIC ()YHKIIUU U TPEOOBaHUS, MPEABSIBISIEMbIE K PEICHHON 3aluTe.
2 | Bugsl noBpexxaeHni 1 HEHOPMAJIBHBIX PEKUMOB PaOOTHI CETEH.
3 | YcinoBHbIe 0003HAYECHHUS HA CXEMaX JIEMEHTOB PEICHHON 3aIHUTHI.
4 | Haznauenue 000pyA0BaHUs, allIapaToOB, YCTPOICTB peleHOMN 3aIlUThI.
6 | TokoBele pene. KoHCTpyKIUs, MPUHIIUT AEWCTBUS, HA3HAUYCHUE.
7 | Pene nanpspkenusi. KoHCTpyKIys:, IPUHINI JEHCTBUS, HA3HAUCHUE.
8 | Auddepenumanpubie pene. KOHCTpYyKIMs, TPUHINI ASHCTBHS, HA3HAUYCHHUE.
9 | Pene Bpemenu. KoHCTpyKIWsI, MPUHIUIT JEHCTBUS, HA3HAYCHHUE.
10 | Ilpomexyrounsle pene. KOHCTpYKIHS, MTPUHIUT JSHCTBUS, HA3HAYCHHE.
11 | Yka3arenbHble pene. KOHCTpyKIMs, IPUHIMI JeHCTBUS, Ha3HAYECHUE.
12 | Pene conporuBnenus. KoHcTpyKius, MpUHLIUT JIeHCTBUSA, HA3HAYCHHE.
13 | Pene wactoTsl. KOHCTpYKIIHSI, MPUHIUIT JEHCTBUS, HA3HAYCHHUE.
14 | Pene momuocTu. KoHcTpykuust, MpyUHIMI JEHCTBHS, Ha3HAUEHUE.
15 | Pene nanpasnenHo# MoutHocTH. KOHCTpYKIMS, IPUHINUI JEHCTBUS, HA3HAUYEHUE.
16 | IlepBuuHble M3MepUTENbHBIE MpeoOpa3zoBaren Toka. KOHCTpyKuMs, MpUHIUN JIeHCTBUSA,
Ha3Ha4YCHHE.
17 | IlepBuunble u3MepuUTENbHBIE TpeoOpa3oBaTenn HanpspkeHus. KOHCTpyKuuWs, NPUHIMIT
JICHCTBHSI, HA3HAYECHUE.
18 | Haceimaromuecs tpancopmaTopsl Toka. KoHCTpyKIHsI, MpUHLIMT 1eHCTBUSA, HA3HAYCHHE.
19 | TpextpanchopmaropHblii GUIBTP TOKOB HYJICBOW IMOCIEAOBATEIHHOCTH JUISI 3aIIUTHI OT
KOPOTKHX 3aMbIKaHHUI Ha 3eMit0. KOHCTpyKIMs, NPUHIMT JEHCTBUS, HA3HAUYEHUE.
20 | Tpancdopmarop TOKa HYJIEBOW IMOCIEAOBATENLHOCTH. KOHCTPYKIUS, IPUHIUIT JEHCTBUS,
Ha3Ha4YCHHE.
21 | ToxoBele 3amuThl. [IpUHIUN JEHCTBUS, CIOCOOBI BBIMONHEHHS. OO0JIAacTh NMPUMCHCHHS
TOKOBBIX 3allUT.
22 | MakcumanbHass TokoBas 3ammra (MT3). [lpuHUIMnD neicTBus, Ha3HAUYEHHUE, CIIOCOOBI
BbINOJIHEHMs. Cxema.
23 | Pacuer mapamerpoB MT3. Beimepxkka BpeMeHH, TOK CpalaThIBaHUS, YYBCTBUTEIHHOCTH
MTS3.
24 | ToxoBas oTcedka ¢ BBIAECP)KKOM BpeMeHHW. llpuHnmn neicTBus, Ha3zHaueHHeE, CIOCOO
BhITIOJIHEHUS. CXema.
25 | TokoBasi orceuka Oe3 BBIACPXKKH BpeMeHH. [IpuHIMI neHcTBHs, Ha3HAYCHHE, CIIOCO0

BeInOJIHEHMSI. CxeMa.




w/n Bomnpocsl

26 | KoMOMHMpOBaHHBIC 3alIUTHI 10 TOKY W HampspkeHuio. HasHaueHuwe, MpUHIMIT ACHCTBUS,
cxema.

27 | ToxoBBIC 3amIUTBHl HYJIEBOW MOCIEAOBATEIbHOCTH. Ha3HaueHue, NPUHIMI JCHCTBUS,
CXEMBI.

28 | IIpononbHblie nuddepenuranpublie 3amuThl. HazHauenue, npuHLIKI JEHCTBUS, CXeMa.

29 | Ilonepeunsie nuddepeHunanbabie 3auuTel. Haznauenue, NpuHUIUI AEHCTBUA, CXEMA.

30 | Toku HebanaHca, TOK cpabaThIBAaHUS U YYBCTBUTEIBHOCTD TU(DGEpeHITMATIBHON 3aIIUTHI.

31 | Buasl NoBpeXACHUN 1 HEHOPMAJIBHBIX PEKUMOB PaOOTHI TPaHC(HOPMATOPOB.

32 | MakcumarnbHas TOKoBas 3amura Tpanchopmaropa. Cxema.

33 | I'azoBas 3amuTa Tpancopmatopa. Cxema.

34 | Iuddepennumanbhas 3amuTa TpancdopmaTtopa. Cxema.

35 | TokoBas 3amuTa HyJI€BOM MOCIEA0BATENBHOCTH TpaHchopMmaTopa. Cxema.

36 | 3ammra Tparcopmaropa OT meperpy3ox.

37 | Buasl HOBpeXXACHNUN M HEHOPMAJIBHBIX PEKUMOB PaOOTHI TEHEPATOPOB.

38 | 3ammra oT MHOTO(a3HBIX KOPOTKHUX 3aMbIKaHUH reHepaTopoB. Cxema.

39 | Bammra OT BUTKOBBIX KOPOTKHX 3aMbIKaHUH TeHepaTopoB. Cxema.

40 | Bammra oT ogHO(DA3HBIX KOPOTKHUX 3aMbIKaHUN B 00MOTKe ctaropa. Cxema.

41 | Iuddepenunanphas 3ammura reaeparopon. Cxema.

42 | 3ammTa OT 3aMBIKaHHI Ha 3eMITIO TeHeparopa. Cxema.

43 | Buapl noBpexIeHUN U HEHOPMATbHBIX PEKUMOB pPaOOTHI JBUTATETICH.

44 | MakcumanbHas TOKOBas 3amura apurarens. Cxema.

45 | TennoBas 3amuTa apuratens. Cxema.

46 | 3amuTa ABUTATENEH IJIABKUMHE MIPEIOXPAHUTEISIMH.

47 | JuddepennmanbHas TOKOBasi OTCEUKa IEKTPOABUTATEIEH.

48 | 3ammTa CHHXpPOHHBIX JBUraTeNeil OT HeCHHXPOHHOM paboTsl. Cxema.

49 | ABTOMaTHuUeCKOE IMOBTOpHOE BKJItOueHHE BbIKItouaresnel (AIIB). Hasnauenue, Bumpl,
TpeboBanus Kk AIIB.

50 | ABromaTnueckoe BkItoueHue pesepBa (ABP). Hasznauenue, Buspl, TpeboBanust k ABP.

51 | ABromaTHueckas yacToTHas pasrpyska (AUP). Bunbl, Ha3HaueHue, MPUHIMI JCHCTBUS.

52 | ABTomMaTHueckoe TOBTOpHOE BKIOYeHHE BhIKIoUareneld (AIIB). Cxembl, mpuHIUI
JICHCTBHS.

53 | ABromaTudeckoe BKItoueHue pesepra (ABP). CxeMbl, MpUHITUT TCHCTBUS.

54 | 3amuThl BO3AYIIHBIX IJMHUN HampsokeHueMm 6-35 kB. Buapl, HazHadeHHWe, MPUHIIMII
NICHCTBUSI, CXEMBI.

55 | 3amuTel BO3AYUIHBIX NTUHUHM HampspkenueM 110-220 xB. Buzapl, Ha3HaueHue, MPUHIIMII
NICHCTBUSI, CXEMBI.

56 | Beibop TpanchopMaTOpoB TOKA Ui YCTPOICTB peneiiHOM 3aIUThI.

57 | Beibop TpaHcopMaTOpOB HANPSKEHUS ISl YCTPOMCTB PeIeHHOM 3alUThI.

58 | TNomepeunas muddepeHmabHas 3anUTa JUHUH. CXeMBbI, TPUHIIHAIT JCHCTBUS.

59 | Ilomepeunas nuddepennuranpHas 3anmTa JUHAH. Pacuer mapameTpoB cpabaThIBaHUSI.

60 | 3ammTel KaOenbHBIX JUHHUHA HampspkeHueMm 6-35 kB. Bunel, HasHaueHue, TPUHIUI

JIIEHCTBHS, CXEMBI.




9. ®oHI OUEHOYHBIX CPEACTB /ISl TNPOBeJeHUs] TMPOMEXKYTOYHOH AaTTeCTANUH
00y4YaKOIIUXCS M0 TUCHHILINHE
9.1. IacnopT ¢oHA OLIEHOUYHBIX CPEACTB

Koa xoHTpoOIMpYeMoii
No KounTtpoaupyemsle pa3enabl (TeMbl) POTHPY HaunmenoBanme
KOMIIETEeHUMHU (11U ee
n/m AACHHILTAHBI OI[EHOYHOT'0 CPeiCTBA
4acTH)
Paspen 1 VYeTHBIN onpoc
1 | OO6mue BonpocCk pereitHOH 3auThH 1 OIIK-3, TIK- 1,2 p
aBroMaTuka D2C
Pazgen 2 [IpoBepka moaroToBKM K
2 A . OI1K-3, TTK- 1,2 POBEpKa 1107,
DNEMEHTHI PeIeHHON 3alIUThI nabopaTOPHBIM paboOTaM.
Pasnen 3 VYcTHbli onpoc. 3amuTa
3 | Peneiinag 3ammra ¢ OTHOCUTEILHOM OIIK-3, IIK- 1,2 poc.
71ab0paToOpHBIX padoT
CEJICKTUBHOCTHIO
Pasnen 4 VYcTHbll onpoc. 3amuTa
4 | Peneiinas 3amura ¢ abBCONOTHOM OIIK-3, [IK- 1,2 poc. sall
J1a00paTOPHBIX PadOT
CEJICKTUBHOCTHIO
Pa3znen 5 IIpoBepka pemieHus
5 | Peneiinas 3amura CHIOBBIX OIIK-3, [IK- 1,2 HpaKTHYECKUX 3aj1a4. Kpyriblit
TpaHchopmaropos CTOJL.
VYernslii onpoc. [Iposepka
Paznen 6 CBOEHUS TEOPETHUYECKOT
6 e OIIK-3, TK- 1,2 Y p oro
Peneiinas 3aniura reHepaTopoB MaTepuala Ha IMPaKTHUCCKUX
3aHATHIX
VYerubiit onpoc. [Iposepka
Paspen 7 CBOCHUS TSO eTI/II‘)IeCKE))FO
7 | Peneifnas 3amuTa cOOPHBIX IIKH, OIIK-3, TIK- 1,2 Y p
MaTepHalia Ha IPaKTHICCKUX
KOMIICHCAaTOPOB
3aHATHUIX

9.2. TunoBble KOHTPOJIbHbIE 33aJJaHUS WM HMHbIe MaTepuaJibl, HeOOXOAUMbIE IJ OUEHKU
3HAHMH, YMeHMil, HABBIKOB M (WJIH) ONbITA [eATEJbHOCTH, XAPAKTEPU3YIOIIMX JTaIbI
(popMupoBaHus KOMIIETEHIIMI B IIpolecce 0CBOCHUA 00pa30BaTeIbHOI MPOrpaMMbl

9.2.1. IIpakTHyeckue 3a1a4m

3anaua 1. Paccunrarh TOk cpabaThiBaHUSI OTCEUKH, ecld | s min=1400 A, K.=1,5.

3agaya 2. OueHUTh BO3MOKHOCTh MPUMEHEHHSI TOKOBOH OTCEUKH, €CIH TOK CpadaThbIBaHHS
paBeH 900 A, a Tok KOpOTKOTO 3aMbikaHus paBeH 1400 A.

3agauya 3. Paccunrtath lesn M Kean 011 BBIOOpa yCTAaBOK MaKCHMMAaJbHOW TOKOBOHM 3aIllUTHI
JVHUN HanpspkeHueM 6 kB, nuratomnieil 0000mmeHHy0 Harpy3ky. ConpoTuBieHne Harpy3Kd paBHO
5 Om, MakcuManbHBIN padounii Tok — 200 A.

Kpurepun onenkmu:

- OLICHKA «3a4YTCHO>» BBICTABIISICTCA CTYACHTY, €CJIN CTYACHT PCIINII IMTPAKTUYCCKYIO 3a1a4y,
- OLICHKA «HC 3a4YTCHO» - €CJIU CTYACHT HC PCIINJI TPAKTUYCCKYIO 3a/1avy.

9.2.2. IlepeueHb TeM AJsl KPYIJIOT0 CTOJIAa

1. OGecnieueHne HaAEKHOCTH PAOOTHI YCTPOIMCTB PEeNeHOM 3aIUTHI.

2. B100p yCTpONCTB peneitHoi 3auThl B 3aBUCHMOCTH OT BHJIa CUJIOBOTO TpaHc(opMarTopa.

3. Be16op cxembl muddepeHInanpbHON 3aUTh CHIOBOTO TpaHchopmaTopa.

4. BeiOop TpaHc(hOpMATOpOB TOKa JUI CXEM peNIeHHON 3alluThl CHUCTEMbI AJIEKTPOCHAOKEHUs
MIPOMBIIIJICHHOTO MPEIIPUSTHSI.



5. BpiGop ycTpoHCTB peneiiHOW 3ammThl JUIsi TOKOBBIX 3allUT DJIEMEHTOB CHCTEMBI
3JICKTpOCH3.6)KeHI/ISI IMPOMBIIIJICHHOI'O MPCAIIPUATHUSA.

Kpurepun onenkmu:

- OLICHKA «3a4YTCHO» CTABUTC, €CJIU CTYACHT NPpUHUMAJl aKTUBHOC Y4aCTHEC B KPYIJIOM CTOJIC;
- OIICHKA «HE 3aYTEHO» - €CJHM CTYJICHT HE MMeN OOMIMX IMOHITUH M 3HAHWH Mo 00CyX)IaaeMoMy
BOIIPOCY.

9.2.3 KoMILIEeKT 0T4eTOB 110 J1a00paTOPHbIM padoTram

JladopaTopnas padora Nel «TokoBasi oTceuka JUHUIDY

®opma otueTa no JadboparopHoii padore Nel

1. TuTynbHBIA TUCT

2. Llenb paboThI

3. Ucxoauple TaHHBIC

4. Pe3ynbpTaThl pacyeToB
5. BeiBObI

JlabopaTopHas padora Ne 2 «MakcuMaJbHasi TOKOBasi 3alIMTA JTUHUID)
®opma oTueTa no JadoparopHoii padore Ne2

1. TUTyIbHBIN JTUCT

2. llenb paboThI

3. Ucxomgunle naHHbBIE

4. Pe3ynbTaThl pacueToOB
5. BuiBobI

JladopaTopnasi padora Ne 3 «/IluddepenuuanbHas 3amura TpaicgopmaTopa
®opma oTuyera 1o JadoparopHoii padore Ne3

1. TUTYJIbHBIN JIUCT

2. llenb paboThI

3. UcxonHrle JaHHbBIE

4. Pe3ynbTaThl pacueToB
5. BriBoibI

JlabopaTopHasi padora Ne 4 «ToxkoBasi 3al1lUTa HY/1eBOM 10CJI€I0BATEIbHOCTH»
dopma oTuera no J1adbopaTropHoii padore Ne4

1. TUTyNbHBIN JTUCT

2. llenb paboThl

3. UcxongHrle JaHHEBIE

4. Pe3ynbTaThl pacueToOB
5. BriBonI

Kpurepun ouenkn
- OLICHKA «3aYTEHO» BBICTABJISETCS CTYACHTY, €CJIU CTYAEHT OTBETHJI OOJIbIlIE YEM Ha
MOJIOBUHY KOHTPOJIbHBIX BOIIPOCOB;

- OLICHKA «HEC 3a4YTCHO» - €CJIU CTYACHT OTBCTUJI HA ITOJIOBUHY WJIM MCHBIIIC KOHTPOJIBHBIX
BOIIPOCOB.



10. OOpa3oBaTe/ibHbIE TEXHOJOTHU M METOAMYECKHE YKA3aHUS MO OCBOCHUIO IMCIHUIJINHBI
(yueOHOrO KYpca)

JIeKuMOHHbIE M TPAKTUYECKUE 3aHATUS HPOBOAATCA 10 TPAJULMOHHOM TEXHOJOTHMU C
NPUMEHEHHEM JJI1 YacTh NPAKTHUYECKUX M JICKIMOHHBIX 3aHATUH HWHTEPAKTHUBHBIX METO/OB
IpenojaBaHus IUCUUIUIMHBI «PerneiiHas 3ammTa 3J1eKTPOIHEPTeTUYECKUX CUCTEM.

Yemanosounaa nekyusa Bximodaer 0030p OCHOBHOTO MaTepuana MpeAMeTa, JaeT
CTYZICHTaM O0II1e YCTaHOBKM Ha CAMOCTOSITEIILHOE OBJIAICHUE COIEPKaHUEM Kypca MIIM €0 YacTH.
Jlexuus Takoro THMa, Kak MPaBUJIO, HOCUT OOBACHUTENbHBIA XapakTep, BO3MOXHO, C
MCII0JIb30BaHUEM JIEMOHCTPALlMOHHOIO MaTepUaa.

Hugopmayuonnaa nexyus wvmveer uHpopMaTUBHBIA Xapaktep. Ha Hel mnpeoOiamaer
MOHOJIOT TIPENoIaBaTesi, MaTepHall MOAAETCs B pacyeTe Ha CaMOCTOSITEIbHYIO padOTy CTYJCHTOB.

Hmozoean nekyusa, Kak MpaBuIio, 3aBepllaeT U3ydeHHE Kypca, 0000IaeT npoieHHoe 3a
Bech Inepuoj. I[lpm mnoAroTroBKe yKa3aHHON pPa3HOBUJIHOCTU JIEKIUHU II€JIECOO0pa3HO yUYecTh
npoOenbl B 3HAHUAX CTYJIEHTOB, BBISBICHHbIE Ha TPAKTHUECKHX 3aHATHSAX, B Ipoliecce
(pOHTANBHBIX OMPOCOB U, KAK MUHUMYM, J1aTh UM YCTAHOBKY Ha IyTHU ycTpaHeHHs npoOeinos. Ha
UTOTOBOM JICKIIUU TPEIOaBaTesb BbIACISIET OCHOBHBIC HUICH Kypca, MOKa3bIBaeT, KAKUM 00pazoM
MOKHO HCIIOJIb30BaTh IOJIYYEHHbIE 3HAHUSA HA MPAKTUKE U MPU U3YUYEHUU JPYIHX JUCLUIIIUH.
[TonBoAsTCS WTOTHM W3YyYEHHUs AUCUUIUIMHBI, MOKA3bIBACTCSl €€ 3HaueHHue B (POPMHUPOBAHUU
Hay4YHOT'O MUPOBO33PEHMSI, 00CYKIAI0TCs OCOOEHHOCTH 3a4eTa WM 3K3aMeHa 110 IPEIMETY.

Ilpakmuueckue 3anamus VMEIOT CBOCH LENbIO YIrayOJsiTh, pacIIUpsTh, NETAIU3HUPOBATH
3HaHUSI, [OJIyYEHHBIE Ha JIEKIUU B O00OOIIEHHON (opMe, U COAEHCTBOBATh BHIPAOOTKE HABBIKOB
npodeccuoHanbHOM AeareabHOCTU. [IpakTHyeckue 3aHATHS Pa3BUBAIOT HAYYHOE MBIIUICHUE U
peub, MO3BOJIAIOT IPOBEPUTH 3HAHUS CTYJCHTOB W BBICTYNAIOT KAaK CPEACTBA ONEPAaTUBHOU
0o0paTHOW CBSA3M, IMOMOTAIOT MPHUBUTH HABBIKM IOMCKA, OOOOLICHUS W H3JIOXKEHHS Y4eOHOIo
MaTepuaia.

HNuTepakTHBHBIE 3aHATHS OPHUEHTHPOBAHbI Ha Ooyiee MIMPOKOE B3aUMOJAEHCTBUE
CTYJEHTOB HE TOJIKO C MPEINo/iaBaTeieM, HO U JIpYTr ¢ APYrOM U Ha JIOMHUHHPOBAHHE aKTUBHOCTH
CTYAICHTOB B mpoliecce o0ydeHus. MecTo npenojaBaresisi HA UHTEPAaKTUBHBIX 3aHATHIX CBOJIUTCS K
HAIpPAaBJIEHUIO JIEATEIbHOCTH CTYIEHTOB Ha JIOCTHKeHUeE 1enelt 3anatus. Hanbomnee nienecoodpasHo
WCIIOJIb30BAaHUE TaKOIO0 HMHTEPAKTHBHOIO METOAA, KakK KpYyIVIBIA CTOJ, T.€. BCECTOPOHHEE
00CyXIeHIE KaKoro-1mbo BoIpoca, MpoOaeMbl WM COTIOCTABIICHUH WH(OpMAIUU, UACH, MHCHHH,
npeiokeHui. Llenn npoBeneHust Kpyrioro crojia MOryT ObITh OU€Hb pa3HOOOpa3HBIMU: 00yUEHHE,
TPEHMHT, JUarHOCTHKa, MpeoOpa3oBaHUE, U3MEHEHUE YCTaHOBOK, CTUMYJIMPOBAHUE TBOPUECTBA U
Jp. ¥ B 00513aTeIbHOM IOPSAKE HAaIIPABICHBI HA KAYECTBEHHOE YCBOCHHE U3y4aeMOoro NpeiMeTa.



11. VYd4eOHO-MeTOaAM4YeckOe W HHPOPMANMOHHOE o0ecredyeHUue TUCHUIIIUHBI
(yueOHOrO KYpca)
11.1. O6s3aTesbHas IUTEPATypPa
Tun (yueOHUK,
yuebHoe rocodue,
NoNo y4eOHO- KonnuectBo B
bubnmorpaduyeckoe onucanue
n/n METOAMYECKOE o6ubnuoreke
rnocooue,
MIPaKTUKYM U Jp.)
ConosseB A. JI.
Penelinas 3ammra ropoJACKUX IEKTPUYECKUX CETEH
6 u 10 kB [DnexTpoHHBIif pecypc] : yueOHOe SEC
1 | mocobue / A. JI. ConosreB, M. A. Illaban ; mox VY4yebHOo€e mocodue
«IPRbooks»
pen. A. B. bensesa. - Cankr-IletepOypr :
[Monurexuuka, 2016. - 175 c. : un. - ISBN 978-5-
7325-1100-0.
borganos A. B.
MukpornpoieccopHble YCTpOUCTBa peaeiHON
3alIUTHl 1 ABTOMATH3AIUU B

o | P7IEKTPODHEPIreTHYECKUX CHCTEMAX [D71eKTpOHHBII Vyebroe nocodue 9bC
pecypc] : yueb. mocobue / A. B. bornanos, A. B. «IPRbooks»
bonnapes ; OpenOypr. roc. yH-T. - OpeHoypr :

Or'Y, 2016. - 82 c. : un. - ISBN 8-987-903550-43-

2.

I'ypesuu B. H.

3ammTa 000pyA0BaHUS TOICTAHIIMMA OT VyebHo-

3 | 2YIEKTPOMArHATHOrO UMIIYJIbCa [DneKTpOHHBII METOTHHIECKOE 9BbC
pecype] : yuel.-npakt. mocooue / B. 1. 'ypesuu. - «IPRbooks»
Mocksa : Undpa-Unxenepus, 2016. - 128 c. - nocotue
ISBN 978-5-9729-0104-3.

COT'JTACOBAHO
Jupextop Hay4yHOI OUOIMOTEKN A.M.AcaeBa

« »

(noonucw)

20 T

(H.0. ©amunus)

11.2. /lonoJiHUTeIbHAS JTUTEPATypa U y4eOHbIe MaTepHAaJibl (ayAu0-, BH/1€0N0co0ust

u 1p.)
e (¢oun HayuHoi 6ubnoTeku TI'Y:
Tun (yueOHUK,
yuebHoe
Ne
nocobue, yueoHo- | Kommuectso B
No bubnuorpaduueckoe onucanue
METOINYECKOE onobImnorexe
/i
rnocodue,
MIPaKTUKYM H JIp.)
3axapos O. I 3BC
1 | HagexxHocTh  IHMQPOBBIX  YCTPOWCTB  peeiHOM Momnorpadust «IPRbooks»
3alUTel  [DJIEKTPOHHBIN  pecypce] ITokaszarenu.




Tun (y4eOHUK,

yaeOHoe

Ne

No bubnuorpaduueckoe onucanue nocobue, ycono- | Konuacctso s

i METOIUYECKOE onbanorexe

rnocodue,
MPAKTUKYM H JIp.)

TpeGoBanusi. OueHKH [MoHorpaduss] / O. T.

3axapoB. - Mocksa : Uadpa-Urxenepus, 2014. - 128

c. - ISBN 978-5-9729-0073-2.

Camonuna O. B.

MopenupoBaHue  peinedHOM  3aIUMTBI  DJIEMEHTOB

CUCTEMBI 3JIEKTPOCHAOXKEHUs : J1ab. MPakTUKyM MJis

5 CTyln. Oo4HOW W 3aouHoil opm oOyuenmss / O. B. | JlaboparopHnsrit 93
Camonuna, C. B. IllanoBanoB ; TI'Y ; DnekTpoTexH. [IPAKTUKYM
dax. ; kad. "DnekTpocHaOKEHHE U IINEKTPOTEXHUKA' .

- TT'Y. - Tompsarmu : TI'Y, 2010. - 46 c. : um -

bubnwmorp.: c. 45.

I'ypeBuu B. U.

YcTpoiicTBa 3IEKTPONMUTAHUS  PEIIEMHOW  3allUTHI VueGHo-

3 [DneKTpoHHBIH pecypc] : MpoOiieMbl M pEUIeHHS : D AKTHICCKOE 9BbC
yueOHo-mipakTHueckoe nocoobue / B. U. I'ypeBuu. - p «IPRbooks»
Mocksa : Uadpa-Umxkenepus, 2013. - 188 c. : un. - nocobue
ISBN 978-5-9729-0057-2.

I'ypeBuu B. U.
VYS3BUMOCTH  MHUKPOIIPOLIECCOPHBIX —pelie  3allUThl Vaebiio-

4 [OnexkTpoHHBIM pecypc] : mpobiaemMbl U pEHIeHUs : IpaxTHIECKOS 9bC
yueOHo-TipakTH4eckoe nocoobue / B. U. I'ypeBuu. - HocoBHe «IPRbooks»
Mocksa : Undpa-Unxenepus, 2014. - 256 c. : un. -

ISBN 978-5-9729-0077-0.
I'ypesnu B. H.
MukpornpolieccopHble pelie 3alluThl [ DIeKTPOHHBIN VaeGHo-

5 pecype] : yCTpOMCTBO, TPOOIEMBI, MEPCIEKTUBHI : HDAKTHIECKOE 9bC
yueOHo-MeTo 1. mocobue / B. U. I'ypeBuu. - Mockaa : pnoco6He «IPRbooks»

WNudpa-Umkenepus, 2013. - 336 c. : wn. - ISBN 978-
5-9729-0043-5.




11.3. Ilepeyenb pecypcoB HH(POPMANMUOHHO-TEJIEKOMMYHUKAIMOHHON  CeTH
"UnTepHer"

e Web of Science [DnexkTpoHHBI pecypc| : MyJIbTUAMCHUILUIMHAPHAS pedepaTHBHASL
06aza mamneix. — Philadelphia: Clarivate Analitics, 2016. — Pexum goctyma
apps.webofknowledge.com. — 3ar. ¢ skpana. — 53. pyc.,aHri.;

e Scopus [DnekTpoHHbIH pecype] : pedeparuBHas 0a3a nanubix. — Netherlands: Elsevier,
2004. — Pexxum poctyma : scopus.com. — 3ari. ¢ 3kpana. — f3. pyc., aHriu.;

e Elibrary [DOnexkTpoHHBII pecypc]| : HaydHas 3JeKTpoHHas OubOinoreka. — MoOcCkBa :
HD3B, 2000. — Pexxum nocryma : elibrary.ru. — 3aru. ¢ akpana. — SI3. pyc., aHri.;

e Springer Link [OnekrponHsiii pecypc] : [0a3a mannbix |.— Switzerland: SpringerNature,
1842. — Pexxum nocryna : link.springer.com. — 3ari. ¢ skpana. — fI3. anri.;

e Science Direct [DnexkTpoHHbIi pecypc]| : KOJUICKIHS 3JIEKTPOHHBIX KHUT H3/1aTeIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexwum goctyma : sciencedirect.com. — 3ari. ¢ skpaHa.
— 3. a\Arm.;

e Cambridge university press [DmekTpoHHBIH pecypc] : JKypHalbl HM3JaTe/IbCTBA. —
Cambridge: Cambridge university press, 2018 . — Pesxum goctyma : cambridge.org. — 3ari. ¢
9KpaHa. — 3. anriL.;

e NEICON [OnexkTpoHHBII pecypc| : 3J7€KTpOHHash UHQOpMAIMs @ apXUB HayYHBIX
xKypHainoB. — MockBa : HOMKOH, 2002. — Pexxum noctymna : neicon.ru/resources/archive. —
3ary. ¢ skpana. — 3. pyc., aHri.

11.4. IlepeyeHb NpOorpaMMHOro odecrnevdeHunst

Ne HaunmenoBanue I1O KoanuecTtBo PexBUM3UTHI J0TOBOPA (1aTa,
n/n JINLeH3U i1 HOMep, CPOK el CTBHA)

Horoop Ne 690 ot 19.05.2015r.,

1 | Windows 1398 3

CpPOK JEHUCTBHS - OECCPOTHO

Horoop Ne 690 ot 19.05.2015r.,
2 | Office Standart 1398 Cpox  jeficteia - - Gecepouno;

Horosop Ne 727 ot 20.07.2016r.,
CPOK AEHCTBHA - OECCPOUHO

11.5. Onucanume MaTepUAJbHO-TEXHMYECKOH  0a3bl, HeoOXoAMMOH s
OCylIecTBJICHHS 00Pa30BaTeIbLHOIO NMPoLecca Mo AUCHUILINHE (MOIYJIIO)

HaumenoBanue —
000py10BaHHBIX Y4eOHBIX % o g
Ka0uHeToB, Ja0opaTopuii, daxkTHvecKkuii agpec £ = E

Ne MAacCTEepPCKHUX M Jp. Ilepeyenb 0CHOBHOTO yueOHbIX KaOHETOB, = g 3
n/n 00bEeKTOB 1JI1 00opynoBaHust Jaboparopuii, g =
NpoBeJeHUst MAaCTEePCKHUX H Ap. E 3 %

NPaKTHYeCKUX H = 2

=

J1a00pPaATOPHBIX 3aHITHH

YueOHas ayIuTopus s

MPOBEJCHUS 3aHATUH IIpoekTtop, 3xpaH; CTON
JIEKITMOHHOTO THIIA. YEHUYCCKHUI (MOHOOJIOK
y i ( ) 445020 Camapckas
YuebHas ayTuTOpUs IS JBYXMECTHBIMN, CTOJI
MMPOBEJICHUS 3aHIATHHN YeHNYeCKU (MOHOOJIIOK) obnactk, r. Tonbatr,
1 p y N yi1. Yiakosa, 57, 49,5 48
CEMHHAPCKOTO THIIA. TPEXMECTHBIH, CTOI
. no3urus o TTI Ne 19a,
VYdeOHast ayquTOpUs LIS MIPEeToIaBaTeIILCKUH, CTYI 2 yra, (3-211)
KYpCOBOTO MIPEeroIaBaTeIbCKHU, JOCKa ’
MPOCKTHPOBAHUS ayJIUTOpHASL.

(BLIHOJ'IHGHI/IH KYPCOBBIX




n/n

HaumenoBanue
000py10BaHHBIX Y4eOHBIX
Ka0HHETOB, J1adopaTopHuii,

MAaCTEePCKHUX M Jp.
00bEeKTOB J1JI51
NpoBeAeHUsI
NPaKTHYECKUX U
J1a00pATOPHBIX 3aHATHI

IlepevyeHb OCHOBHOTO
00opyaoBaHust

dakTHveckuii agpec
yueOHbIX KaOUHETOB,
Jiabopartopuii,
MACTEPCKHUX H AP.

Maomaae, m?

KoiaunuyecTBo
MOCAT0YHBIX MECT

pabor). YueOHas
ayIUTOpUs 1JI IPOBEACHUS
TPYIIOBBIX U
WHIUBUAYAIbHBIX
KOHCYJbTalui. YdaeOHas
ayJIUTOpuUs A7l IPOBEACHUS
3aHATUNA TEKYILEro
KOHTPOJISI U
IIPOMEXYTOUHOM
aTTeCTallHH.

Jlabopatopus "Peneiinas
3alUTa, aBTOMaTHU3AIUS U
yIpaBJIeHUE CHCTEMOM
JIEKTPOCHAOKCHUS" .
Y4eOHas ayquTopus s
TIPOBEICHUS 3aHATUH
CEMHHAPCKOTO THIIA.
YyeOHas ayTuTOpHUs AT
KypCOBOT'O
MIPOEKTUPOBAHUS
(BBIMOJIHEHNUS KYPCOBBIX
pabot). YueOHas
ayJIUTOpUs AT IPOBEACHUS
TPYIIIOBBIX H
WHINBUAYAIEHBIX
KOHCYJbTalui. YdueOHast
ayIUTOPUS IS IPOBEACHUS
3aHATHHA TEKYIIETO
KOHTPOJIS U
IIPOMEXYTOUHOMI
aTTECTAIHH.

CTonBl yUCHHUUYESCKUE
OJTHOMECTHBIE, CTYJIbs
YYCHUYECKUE, CTOI
NPeroJaBaTeIbCKHM, CTYI
NIPENoJaBaTeNIbCKUM, OCKa
ayauTopHas (MeyoBas) ,
KOMIUIEKT TUTIOBOTO
11a60paTOPHOTO
000pyI0BaHUH,
IIEPCOHANbHBIN KOMIIBIOTEP C
JIMLEH3NOHHBIMH
CIICIIMATIM3UPOBaHHBIMH
nporpaMMaMu JIs
BBITIOJIHEHHS BUPTYAJIbHBIX
mabopaTOPHBIX padoT.

445020 Camapckast
0071acTh, T. TONBATTH,
yi1. Yiakosa, 57,
no3uius mo TIT Ne 7,
2 arax, (2-204)

49,9

12

KommbroTepHsIii Kiacc.
Ilomemenue nis
CaMOCTOSATETFHON pabOTHI.
YueOHas ayTuTopus A
MPOBEICHUS 3aHATHI
CEeMUHAPCKOTO THIIA.
YueOHast ay JUTOPHS AT
KypCOBOTO
MPOEKTUPOBAHUS
(BBITIOJIHEHNUS KYPCOBBIX
pabort). YueOnas
ayIUTOpPHUSA AJIS IPOBEICHUS
TPYNIIOBBIX U
WHINBUAYaTBHBIX
KOHCYyJIbTaIuil. YueOHas
ayIUTOpUS IS IPOBEACHUS
3aHATHH TEKYIIEro
KOHTPOJS U
MPOMEKYTOUHON
aTTeCTallUH.

Crouibl ydeHHUUECKHE, CTYJIIbS
yuenundeckue, [1K ¢ Berxogom
B ceTb IIHTEpHET

445020 Camapckast
obuacts, . TombesTTH,
LenTpanbHelii p-H,

yi. benopycckas, 1.14,
no3uius mo TII Ne 48,
4 srax, (I'-401)

84,8

16
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