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PABOYAA NPOrPAMMA OUCUUMIINHDBI (MOAYINA)
B51.B.05.03.(konus) PenenHas 3awmTa n aBTomaTu3aumnsa SNeKTpo3HEPreTMYecknx cuctTem
Ha 288 yaca(oB), 8 3a4eTHbIX(ble) eanHML(bI)

ANs HanpaeneHust nogrotoBku (cneumansHoctn) 13.03.02 - SnekTpoaHepreTuka u
ANEeKTPOTEXHUKA

cocTtaerneHa B cootBeTcTBUM ¢ PIOC BO, yTBEPXKAEHHLIM NPUKA3OM
MuHucTepcTBa 00pasoBaHus 1 Hayku Poccuiickon ®egepaumm ot
« » 20 r. Ne

Mpodunb — BnekTpocHabxeHune (ons Habopa 2020)

dopma 0byyeHnsa oyHas, 3ao4vHas



1. OpraHu3auMoOHHO-MeToANYEeCKUI pa3gen
1.1 Uenb 1 3agauu gucumnnuHbl (moayns)
Llenb nayyeHust aucunnnmHbl;

dopmupoBaHme y CTYAEHTOB HEOOXOANUMbIX 3HAHUIN O TEOPUN N NMPOEKTMPOBAHUN YCTPOWCTB
penenHon 3almThbl B 3NIEKTPOIHEPTETUYECKNX CUCTEMAX.

3apaym nsyyeHus aMCUMNnHbI

N3yunTs:

— TEoputo MOCTPOEHNS penenHblX 3aLUuT;

— MPUHLUMMBI NPOEKTUPOBAHNM YCTPOUCTB peNnenHon 3aLlmThl;

— aHanm3 aBapuUnHbIX CUTyauun U encTBne YCTPONCTB peNernHon 3almnTbl U aBTOMaTUKN NpU
HUX.

1.2. Mecto ancuunnuHel (Moayns) B cTtpykrype Ol

OucumnnnHa B1.B.M1. 03 «PenenHasa 3awuTta M aBTOMaTM3auUsa SMNEKTPOSHEPreTUYECKnUX
cucTeM» OTHOCUTCA K obsasaTenbHbIM AWCUMNAMHAM Y4acTu, (OopMUpyeMon YyyYacTHUKaMK
obpasoBaTenbHbIX OTHOWeEHMA Brioka 1 «OucunnnuHbl (Mogynu)». YkasaHHas OucuuninHa
SABNAETCA OOHOM wu3 BaxHenwunx wu obecneynBaetr 6a3oByw MNOATOTOBKY CTyAEHTOB
HanpaeneHnss 13.03.02 «OnekTposHepreTuka W SMNeKTPoTeEXHMKa» B 00MacTM pacyeToB
penenHblX 3alnT CUCTEM 3reKTpocHabXeHusa. BxogHble 3HaHWA, YMEHUs U KOMMeTeHUuUK
CTYAEHTOB JOSMKHbI COOTBETCTBOBATb 3HAHUSAM U KOMMETEHUMSM, MONyYeHHbIM MpU U3ydeHuu
aveumnnnH «Bbiclwias matemaTtukay, «®usnka», « TeopeTuyeckmne OCHOBbI 3NEKTPOTEXHMKUY U
«lMepexogHble nNpouecChbl B 3NEKTPO3IHepreTM4ecknx cmucrtemax» [Ong ycnewHoro mnsyveHus
ONCUMNNHBI HeoOXoaMMO oOLlee 3HAaKOMCTBO C LeNsMM MOCTOSHHOTO U NEPEMEHHOrO TOKa,
aBapuUMHBLIMMU U HEHOPMAambHbLIMU peXuMaMu B HUX, MOHATUAMM UHTerpana, npou3BOA4HOWN,
BeKTopa M KOMMNEeKCHoro uucra. M3 KypcoB OU3MKM N TEOPeTMYECKOM 3MEKTPOTEXHUKU
HeobXxoaUMO 3HaHMe pasgenoB: «QMNEeKTPOMarHUTHOE Money», «AMNEKTPUYECKUA TOK», «3aKOHbI
KoMmyTauumny. M3 Kypca BbICLIEN MaTeMaTWKM HeoOXoaMMO 3HaHue pasgenos: «JIMHenHas
anrebpa», «duddepeHunansHoe W WHTerpanbHoe wucducneHusy», «OuddepeHuranbHble
ypaBHeHUs», «Teopus YHKUMA KOMMIEKCHOro nepeMmeHHoro». W3 Kypca nepexogHbIxX
npoueccoB HeobxoaMmo 3HaHMe pasgenoB: «PacyeT TOKOB CUMMETPUYHBIX  K3»,
«YCTONYMBOCTBLINEKTPOIHEPrETUYECKMUX CUCTEMY .

1.3. O6bem AucuuNMHbI (MOAYNA) C yKa3aHMeM TPYAO0EeMKOCTU BCeX BUAOB
y4yebOHoM paboTbl

O6Lwas TpyaA0eMKOCTb AncumnimHbl (Mogyns) coctasnseT 8 3aveTHbIX(ble) eamHuL(bl), 288
4Yacos.

Ou4Has bopma

PacnpeneneHune no cemectpam
Buabl 3aHATUI 7 8 Bcero yacos
cemMecTp cemecTp

O6Lwas TpyaoemMKoCTb 288
,Tb\ﬁnmoprle 3aHATUA, B 68 54 122
nekumoHHble (J1K) 34 18 52
npakTnyeckme 0 0 0
(cemuHapckue) (M3, C3)

nabopaTtopHsle (J1P) 34 36 70




CamocTtoarenbHas

paboTa ctyaeHTos (CPC) 40 54 94
dopma NpoMeKyTOYHOM 3aver Scsanten 26
aTTecTaumm B ceMecTpe

KypcoBasi paboTta

(kypcosown npoexkT) (KP, KP

KI)

3aouHas dopma

PacnpegeneHve no cemecTtpam
Buabl 3aHaTUI 9 10 Bcero yacos
cemecTp cemecTp
OOwas TpyaoeMKOCTb 288
AyauTOpHbIE 3aHATUS, B 8 30 58
T.u.
nekumoHHsble (J1K) 8 10 18
npakTnyeckue
(cemuHapckue) (M3, C3) 10 10 20
na6bopatopHbie (J1P) 10 10 20
CamocTosTenbHas
paboTa ctygeHToB (CPC) 80 8 158
dopma NpoMexKyTOYHOM 3auer SK3aMeH 36
aTTecTaumm B ceMecTpe
KypcoBasi paboTta
(kypcoBow npoekT) (KP, KP
KIT)

2. NepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06y4YeHUsi Mo AUCUUNNINHE, COOTHECEHHbIX C
nnaHMpyeMbiMu pe3ynbTaTaMu OCBOEHUA o6pa3oBaTesibHOW NpPorpaMmmbl

MnaHvpyeMble pe3ynbTaTbl OCBOEHUsI 0Gpa3oBaTenbHON

nporpaMmbl

MnaHnpyemble
pe3ynbTaTbl 00y4YeHust No
ancunnnuHe

Koo n HanmeHoBaHue
KOMNeTeHLUMmn

NHankaTopbl AOCTUXKEHUS KOMMNETEHLUN,
dhopMupyembie B pamkax AUCLUNIVHbI

HeckpunTopbl: 3HaHWS,
YMEHUSA, HaBbIKN 1 (UNN)
OnbIT AEATENBbHOCTU




MK-1 CnocobeH
y4yacTBoBaTb B
NpPOeKTUPOBaHNN
ob0bekToB
npodgeccrnoHanbHoOn
[esaTenbHOCTU

MK-1.1. BeinonHsaeT cbop 1 aHanus
OaHHbIX 418 NPOeKTUPOBaHWs, cocTaBnaeT
KOHKYPEHTHO-CNOCOOHbIE BapuaHThl
TeXHU4YeCcKMx pelueHun. MK-1.2.
O6ocHoBbIBaeT BbIOOpP LienecoobpasHoro
peLleHnNst Ha OCHOBE TUMOBbLIX TEXHUYECKMX
peLleHn AN NPOEKTUPOBaHUSA 0O HLEKTOB
na. nK-1.3. MogrotaenuBaeT pasgen
NpeanpoeKTHON AOKYMEHTaLMN Ha OCHOBe
TUMOBbLIX TEXHUYECKUX pelleHni. MNMK-1.4.
[eMOHCTpMpyeT NOHMMaHne B3aMMOCBS3N
3a4a4 NPOEKTUPOBAHUA 1 SKCMyaTaLmu.

3HaTb: Pexxumbl paboThl
33C. MeToauku
pacyeToa P3 n A.
AnroputMbl paboThl
BUAbl ycTponcTts P3 n
A.

YmeTb: MNpounssoantb
pacyeTbl ycTponcts P3
n A, genartb BbIBOAbI MO
pes3ynbTaTam pac4eToB.
MpymeHaTb
nony4yeHHble
pe3ynbTaTbl pacyeToB
Ha Ha NpaKTUKe npwu
NpOeKTUPOBaHUM 1
akcnnyartaumm
o6bekToB 33C.
BnageTb: YcnewHoe n
CUCTEMHOE NPUMEHEHNE
HaBbIKOB pac4yeToB
ycTporctB P3 A um
peXnmoB paboThbl
3NEKTPOSHEPreTUHECKMX
cuUcTeM.

MK-2 CnocobeH
y4yacTBoBaTb B
aKkcnnyaraumm
00beKkToB
npodeccrnoHanbHON
OesaTenbHOCTU

MK-2.1. NpumeHsieT meToabl U
TEeXHUYEeCKMe cpeacTBa UCTbITaHUA U
AnarHocTuku anektpoobopynosaHus. MK-
2.2. leMOHCTpUpYeT 3HaHUS opraHn3aumnm
TEXHMYECKOro 06CnyXMBAHUS U PEMOHTA
anektpoobopynosaHus. MNMK-2.3.
[deMoHCTpMpyeT NoHMMaHne B3auMOCBA3N
3aJay akcnnyataumm u NpoeKTUpoBaHuUS.

3HaTb:
CdopmupoBaHHble
cucTemartmdeckme
3HaHusa 06
akcnnyartaumm
yctponcts P3 u A.
CdopmupoBaHHbIe 1
cucTematmyeckme
3HaHWS 0 MeTodax
WCMbITaHURA,
ONarHoCTHKM
obcnyxusaHms u
pemMoHTa ycTtpowncTte P3
nA.

YmeTb: MNpounssoantb
ANarHoCTuKy,
obcnyxusaHue n
pPEMOHT ycTponcTs P3 1
A.

BnapeTb: YcneluHoe u
CUCTEMHOE BnageHue
WHGopMaLmen o
3agadax
NPOEKTUPOBAHNS
yctponctB P8mnAc
Lenblo obecnevyeHns nx
HaOeXHou n
npaBunbHOM paboThbl.

3. CTpyKTypa u cogepxaHue AUCLMMNIIUHBI

3.1. Pasgens! gucumnnuHbl U BUAbI 3aHATUN
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3.1 CTpyKTypa AUCLMNIIMHbI ANA O4HOU hOopMbI OO6Yy4YeHNA

Mogaynb

Homep
pasgena

HanmeHoBaHue pasgena

Tembl pasgena

Bcero
yacoB

AyaunTopHble
3aHATUSA

JIK

n3
(C3)

np

CPC

OcHoBHbIe cBeEHUS O
P3nA

OcHoBHas 3aga4a
penenHon 3awmThbl.
OcHoBHble
TpeboBaHus K
yCTponcTeam
penenHon 3awmThbl.

Pene. Knaccudumkauus
1 OCHOBHbIE
XapaKTepUCTUKN

OnpepeneHve pene.
Knaccundpukauyms
pene. OCHOBHble
napamMmeTpsbl perne.

14

12

TpaHcdhopmaTopbl TOKa
B cxemax P3u A

KoHCTpyKuma n
NpUHUMN OencTBms
TpaHcdhopmaTopoB
Toka. OcobeHHOCTH
npUMeHeHns
TpaHcdopmaTopoB
ToKa ans uenen P3 n
A. lMorpeluHocTn
TpaHchopmaTopoB
Toka. NMpoBepka Ha
O0oNyCTUMYHO
NOrpeLLHoCTb.

16

OnepaTuBHbIA TOK B
cxemax P3u A

[MoHsiTMe 06
onepaTUBHOM TOKe.
TpeboBaHus
npeaobsaBnsieMble K
NCTOYHUKaM
onepaTMBHOIO TOKa.
OcHOBHbIe BUAbI
onepaTUBHOIO Toka U
obnactun nx
NPUMEHEHMUS.

N3o6paxeHune cxem P3
nA

OcCHOBHbIe BUAbI
cxem P3 n A.
CoBmelleHHas u
pa3HeceHHas
NpUHUUNNAanNbHbIEe
CXEMbl.
O603HayeHune pene u
NX KOHTaKTOB Ha
NPUHLUNNANbHbIX
cxemax.




PeneiHas 3awmTa
nuHun 6-35 kB

OcCHOBHBbIE BMAbI
noBpexaeHun n
HEeHOpMaribHbIX
pexumoB paboTbl BJl
n KJ1 6 - 35 kB.
CtyneH4yaTas
TOKOBas 3almTa
nuHuMn. 3awmTa
NVHUIA OT 3aMbIKaHWI
Ha 3eMIko.

24

10

3awuTa aneKkTpnYecKnx
ceTeln HanpskeHnem 4o
1 kB

3awuTa
HU3KOBOJTbTHbIX
ANEKTPUYECKNX CeTeEN
npeaoxpaHUTENsMN.
3awura
HU3KOBOJTbTHbIX
ANEKTPUYECKNX cCeTeN
aBTOMaTUYECKUMMU
BbIKITOMaTENAMM.

12

PeneliHas 3awmTa
CUINOBbIX
TpaHcopmaTopoB

OcHoBHbIe BUAbI
noBpexaeHnn n
HeHopMarbHbIX
pexxumMoB paboTbl
CUNOBbIX
TpaHcdopmaTopoB.
[[a3oBad 3awmra.
TokoBble U
anddepeHumnanbHble
3aWuThI
TpaHcdopmaTopoB
oT mexdasHbix K3 B
obmMoTKax 1 Ha
BbiBOgax. 3almTa
TpaHcdopmaTopoB
OT cBepxTokoB K3 1
neperpysku. 3awuTa
TpaHcopmaTopoB
OT ogHOga3HbIX K3.
3awura
TpaHccopmaTopoB
0e3 Bblko4vaTenemn
Ha cTopoHe BH.

30

10

12




PeneiiHas 3awmTa
BbICOKOBOJSbTHbIX
anekTpoasuraTenemn

OCHOBHBbIE BMAbI
noBpeXaeHun n
HEeHOpMaribHbIX
pexnmoB paboThbl
BbICOKOBOMNbTHbIX
anekTpoaBuraTenen.
TokoBble U
anddepeHumnaneHbie
3aluTbl
anekTpoasuraTenemn
OT MexdasHbix K3.
3awuTa ot
neperpysku u
ACUHXPOHHOro xo4a.
3awuTa ot
3aMblKaHUM Ha
3emn 06MOTKN
craTtopa. 3awuTa
anekTpoaBuraTenemn
OT MOHMXEHUS
HanpsXeHns

20

PenenHas sawmta KKY

OcCHOBHbIE BMAbI
noBpeXaeHun n
HEeHOpMarnbHbIX
pexnmoB paboThbl
KOMMMEKTHbIX
KOHOEHCATOPHbIX
YCTaHOBOK M 3aLLUMUTbI
OT HUX.

10

PenenHas 3awmuta
COOPHbBIX LLUMH

OcHOBHbIe BUAbI
noBpexaeHunin
COOPHbIX LUMH.
OuddepeHumnansHas
3awmTa cOOpHbIX
LUVH.




PenenHas 3awurta
CUHXPOHHbIX
reHepaTtopoB

OcCHOBHBbIE BMAbI
noBpexaeHun n
HEeHOpMarnbHbIX
pexnmoB paboThbl
CUHXPOHHBIX
reHepaTopoB.
3awuTbl oT
MexdasHbix K3 B
obMoTKe cTaTopa.
3awunThbl OT
CBEPXTOKOB BHELLHMWX
K3 n neperpysku.
3awmTta ot
MEXBUTKOBbIX
3aMblKaHUi B
obMoTKe cTaTopa.
3awuTsl oT
3aMblKaHUI Ha
3eMno 06MOTKM
ctaTopa. 3awmTa oT
NOBbILLIEHNS
HanpsKeHns.
3awuTa ot
neperpysku potopa
TOKOM BO30YXOEeHUS.

20

12

PenenHas sawmurta
BbICOKOBOMNbTHbLIX J13[

HanpaeneHHas MT3
JI3I. MpogonbHas
anddepeHumnanbHas
3awuTa J19M1.
lMonepeyHasa
anddepeHunanbHas
3awmTa Narl.
JunctaHunoHHad
3awuta J1901.

22

12

ABTOMaTUKa 311EMEHTOB
3M1EeKTPO3HEPreTUYECKMX

CUCTEM

YctponcTtea AllB:
HasHauyeHue,
knaccudmkaum4,
TpeboBaHus, BbIGOP
ycTtaBok. AlB nuHun
1 TpaHcdopmMaTopOB.
YcTponcTtea ABP:
Ha3Ha4yeHwue,
knaccudpmkaums,
TpeboBaHus, BbIGOp
YyCTaBOK. YCTpoucTBa
AYP: Ha3HaveHue,
knaccudmkaums,
TpeboBaHus, BbIOOP
yCTaBOK. YCTpOMCTBa
pe3epBUpoBaHnNs
oTKasa
BblKIoyaTenen

22

12




MwukponpoLeccopHble
ycTtpovictea P3 n A

KoHcTpyKums
MUKPOMNPOLLECCOPHbIX
YCTPOWNCTB penenHomn
3awunTbl. OCHOBHbIE
BUAbl YCTPOWCTB.
OcHoBHble
OOCTOMHCTBA U
HegocTaTku
MUKPOMPOLECCOPHbIX
YCTPONCTB penenHon
3aLWmThI.

10

NToro

216

52

70

94

3.1 CTpykTypa AUCUUNIIUHBI ANA 3a04HOM hOopMbl 0OyUYeHusA

Mogaynb

Homep
pasgena

HanmeHoBaHue pasgena

Tembl pasgena

Bcero
yacoB

AyauTopHble
3aHATUA

JIK

n3
(C3)

JiP

CPC

OcHoBHble cBeaeHust 06
ycTpovictBax P3 n A

OcCHOBHbIE
TpeboBaHus,
npeabsaBnsieMble K
ycTpovicteam P3 n
A. Pene v gpyrve
AneKkTpu4eckme
annapartbl,
ncrnonb3yemble B
ycTponcteax P3 u A.
OCHOBHBbIE BUAbI
cxem P3 n A.

66

50

PeneliHas 3awmTa
9NeMeHTOoB
3NEKTPO3HEePreTUYECKMX
cuctem

OcCHOBHbIE BUAbI
noBpexaeHnn n
HeHOopMarbHbIX
pexmmoB paboThl BJl
n KI 6 - 35 kB.
OcHOBHbIe BUAbI
noBpeXxaeHnn n
HeHOpMarbHbIX
pexxMmMoB paboTbl
CVNOBBIX
TpaHcdopMaTopOB.

80

10

56

ABTOMaTUKA SN1EMEHTOB
3MEKTPOIHEPrETUYECKNX
cucTem

Yctponctea AllB:
HasHayeHue,
knaccudmkaums,
TpeboBaHus, BbIOOP
ycTtaBok. AlB nuHuin
n
TpaHcdopmaTopoB.
YcTporictea ABP:
HasHayeHue,
knaccudmkaums,
TpeboBaHus, BbIGOP
yCTaBOK.

62

48




MwukponpoLeccopHble
yctponctea P3n A

KoHcTpyKums
MUKpPOMPOLECCOPHbIX
YCTPOWCTB penerHon | 8 2
3awunTbl. OCHOBHbIE
Buabl Ml-pene.

NToro

216 | 18

20 [ 20 | 158

3.4. CopepxaHue pa3aenoB AUCLUMNIIUHbI

3.4.1. llekunoHHbIe 3aHATUSA, coaepkKaHMe N 06beM B Yacax

Mogaynb

Homep
pasgena

Tema

CopepxaHue

TpyaoemKocTb
(B wacax)

OO | 390

OcHoBHble cBeeHUs O
P3nA

OcHoBHas 3agava P3 n A.
OcHoBHasi 1 pe3epBHas 3aLMUTbI.
[anbHee n 6nuxHee
pesepBrpoBaHne. OCHOBHblE
TpeboBaHus, NpeabsaBnsieMble K
ycTponcteam P3 n A.

Pene. Knaccudukauus
N OCHOBHbIE
XapaKkTepucTUKN

Onpepaenexwne pene.
Knaccudpukaums pene.
OcCHOBHblEe NapaMmeTpbl pere.

TpaHcdopmaTopbl ToKa
B cxemax P3un A

KoHCTpyKumMa 1 npuHUun
JencTeusa TpaHcopmMaTopos
Toka. Ocob6EeHHOCTM NPUMEHEHUS
TpaHcdopMaTopoB Toka And
uenen P3 u A. MNorpeluHoctun
TpaHcopmaTopoB ToKa.
lMpoBepka Ha AoNyCTUMYHO
NorpeLHoCTb.

OnepaTtunBHbIN TOK B
cxemax P3n A

MoHsiTe 06 onepaTMBHOM TOKE.
TpeboBaHug, npeabsiBNAemMble K
WCTOYHUKAM OMepaTUBHOIO TOKa.
OcHoBHble BMAbI ONepaTUBHOrO

TOKa 1 06nacTn Nx NPUMEHEeHus.

N3o6paxeHne cxem P3
nA

OcHoBHble BUAabl cxem P3 u A.
CoBMelLieHHasn 1 pasHeceHHas
NPUHUUNNANbHbIE CXEMbI.
O603Ha4yeHune perne un nx
KOHTaKTOB Ha NPUHLMMNMAanbHbIX
cxemax.

PenenHasa sawmurta
nvHnn 6-35 kB

OcHoBHbIE BMAbI NOBPEXOEHNI U
HEHOpPMaITbHbIX PEXUMOB
pa6oTbl BJ1 n KI1 6 - 35 kB.
CryneHyaTas TokoBasi 3awimTa
NuHWIA. 3awmTa NNHWMK oOT
3aMblKaHWI Ha 3eMIto.
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3alumTa anekTpu4ecKknx
ceTel HanpsKeHneMm a0
1kB

3alluTa HU3KOBOJbTHbIX
ANEeKTPUYECKNX ceTen
npegoxpaHuTensmu. 3awmrta
HN3KOBOJbTHbIX 3JIEKTPUYECKNX
ceTen aBTOMaTU4ECKUMN
BbIKJTIOYaTENAMUN.

PeneiiHas 3awmnTa
CUNOBbIX
TpaHchopmaTopoB

OcHOBHbIe BBl NOBPEXAEHUN U
HEeHOpMarbHbIX PEXMMOB
paboTbl CUITOBLIX
TpaHcopmaTopos. [[a3oBas
3awmTta. TokoBble K
anddepeHumnanbHble 3amTbl
TpaHcopmaTopoB OT
MexdasHbix K3 B 06MoTKax 1 Ha
BblBOAax. 3awmuta
TpaHcdopmaTopoB OT
ceepxTokoB K3 u neperpy3sku.
3awuTa TpaHcdhopmaTopoB OT
ogHodasHbix K3. 3awmra
TpaHcdopmaTtopos 6e3
BblKtoyaTenen Ha ctopoHe BH.

PenenHas 3awurta
BbICOKOBOJbTHbIX
anekTpoasuraTenemn

OcHoBHbIE BMAbI MOBPEXOEHNI U
HEeHOpMarbHbIX PEXMMOB
paboTbl BbICOKOBOJSTbTHBLIX
anekTpoasuratenen. TokoBble U
anddepeHumnanbHble 3aWwmTbl
anekTpoapuraTenemnm ot
MexdasHbix K3. 3awmTa ot
neperpyskn n aCUHXPOHHOTO
xoaa. 3alwmTa oT 3aMblKaHU Ha
3eMo 0OMOTKM cTaTopa.
3awmTta anekTpogsuratenen ot
NOHMKEHUS HaMNpPsSPKEHUS

PenenHas sawmta KKY

OCHOBHbIE BUbl NOBPEXAEHUN U
HEHOpMarnbHbIX PEXMMOB
paboTbl KOMMMEKTHbIX
KOHOEHCaTOPHbIX YCTAHOBOK U
3alUThl OT HUX.

PenenHas 3awmuta
COOPHbBIX LUMH

OcHoBHbIE BMAbI NOBPEXOEHNI
COOPHbIX LUVH.
OuddepeHunaneHas sawmta
COOPHbIX LLVH.

11




PenenHas 3awurta
CUHXPOHHBIX
reHepaTtopoB

OcHoBHbIE BMAbI MOBPEXOEHNIA U
HEeHOpMarbHbIX PEXMMOB
paboTbl CUHXPOHHbIX
reHepaTtopoB. 3alUnTbl OT
mexdasHbix K3 B 06mMoTke
cTtatopa. 3allnTbl OT CBEPXTOKOB
BHeLWHUX K3 1 neperpysku.
3aluuTa OT MEXBUTKOBbIX
3aMblKaHM B 0OMOTKe cTaTopa.
3almnThbl OT 3aMblKaHWU Ha
3eMno 06MOTKM cTaTopa.
3aluTa oT NoBbILEeHUS
HanpsbkeHus. 3awuTa ot
neperpyskn potopa TOKOM
BO30Y>XaEHUS.

PenenHasa sawmurta
BbICOKOBOIbTHbIX J1OI

HanpaenenHas MT3 J13I1.
MpogonbHasa
andpepeHumnansHas 3awuTa
J13r1. MNMonepeyHas
anddepeHunanbHas 3awmra
JI3MN. AuctaHuuoHHas 3awmTta
J1or1.

ABTOMaTUKA SNIEMEHTOB
3MEKTPOIHEPrETUYECKNX
cucTem

Yctponctea AlB: HasHaveHue,
Knaccudukauus, TpeboBaHus,
BblIGOp ycTaBok. AlNB nnHun n
TpaHcopmaTopoB. YcTponcTea
ABP: HasHaueHue,
knaccudukauus, TpeboBaHus,
BbIOOp yCTaBOK. YCTponcTea
AYP: Ha3Ha4eHue,
knaccudukaums, TpeboBaHus,
BbIGOp yCTaBOK. YCTponcTea
pe3epBupoBaHNs OTKasa
BblKIoMaTenen

MwukponpoLeccopHble
yctponctea P3un A

KoHcTpyKums
MMKPOMNPOLECCOPHbIX YCTPOWCTB
penenHon 3awmnTbl. OCHOBHbIE
BuAbl ycTponcTB. OCHOBHbIE
[JOCTOMHCTBA 1 HeOoCTaTKN
MUKPONPOLECCOPHBLIX YCTPOMCTB
penenHon 3awmThbl.

3.4.2. NpakTuyeckme 3aHATUA, coaepkaHMe n 06bLemM B Yacax

Mogaynb

Homep
pasgena

Tema

CopepxaHue

TpyooeMKoCTb
(B yacax)

010]0)

390

OcHoBHble BUAbI cxem P3
nA

CocraBneHue n pacyet
NPUHUMNNANBbHOW CXEMbI
CTyNeH4yaTon TOKOBOW 3aLuUThI
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PeneiiHas 3awmTa
> 9N1eMEHTOB Pacuet CT3 nuHun >
3NEKTPOIHEPreTUHECKNX anekTponepeaayn
cucTem
PeneiiHas 3awmTa
> > 31eMEHTOB Pacuet CT3 cunosoro >
3NEKTPOIHEPreTUHECKNX TpaHchopmaTopa
cucTem
PeneitHas sawura PacueTt audpgepeHunanbHom
2 onemenTos 3aLmnTbl CUOBOIO 6
3NEKTPOIHEPreTUHECKNX
TpaHcdopmaTopa
cucTem
ABTOMaTMKa 3NEMEHTOB Pacuet AlNB 1 ABP
3 3 3MEKTPOIHEPrETUYECKNX TpaHcdopmaTopHOU 6
cucTem nogcraHumm
3.4.3. labopaTopHble 3aHATUA, coaepxKaHue n o6bLem B Yacax
Homep TpyaoemKkocTb
Moaynb pasnena Tema CopepxaHue (B yacax)
090 | 390
UcnbiTaHus pene Toka PT- 40
n pene HanpsxeHna PH-53.
WcnbiTaHus pene Toka PT-80.
McnbiTaHms pene BpeMeHu,
OnpepgeneHune pene. NMPOMEXYTOYHOIO U
2 Knaccudukaumsa pene. yKasaTeribHOro pene . 12 6
OcCHOBHbIE NapamMeTphl VcnbiTaHus
pene. andpepeHumnanbHbIX pene
PHT-565, 3T-11.
WcnbiTanus
NonynpoBOAHNKOBOrO pene
1 PCT-11.
KOHCTpyKUMSt M NpUHLMN
JencTema
TpaHcopmaTopoB ToKa.
OcobeHHocTu npumMeHeHust | CHaTne BAX
3 TpaHcopmaTopoB TOKa TpaHcopmaTopa ToKa. 4 >
ans yenen P3 n A. Cxembl coegnHeHus
MorpelwHocTH TpaHcopmaTopoB ToKa
TpaHcopmaTopoB TOKa.
lMpoBepka Ha JONYCTUMYHO
NOrpeLLIHoCTb
OcHoBHbIe BUAbI CtyneH4yaTtas TokoBas
CtyneH4yaTtas TokoBas 3awuTa nMHMn. MT3 nnHum ¢
1 3awmTa nuHuin. 3awmTa 3aBMCUMOW BPEMSI-TOKOBOWN 10 2
FNINHUI OT 3aMblKaHWM Ha XapaKTepuCTuKon. 3awwmTta
3eMno. nunHumM ot 3H3.
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3aluTa HU3KOBOJbTHbIX
3NEKTPUYECKMX ceTen
npeaoxpaHuTensimMu.

McnblTaHMs aBToMaTU4YecKoro

3alumTa HU3KOBOSbTHbIX BLIKITIOYATENS 2

3NEKTPUYECKNX CETEN

aBTOMaTUYECKNUMMU

BbIKITOMaTENAMM.

ToKOBBIE U TokoBas 3awmTa
TpaHcdopmaTopa oT

anddepeHumnanbHble MExbasHbIX K3 .

saluursl OunddepumnanbHas sawumTa

TpaHcopmaTopos OT TpaHchopMaTopa ot 10

MexdasHbix K3. . 3awmTa MexdasHbix K3. 3aumra

TpaHcopmaTopoB OT TpchcbopmaToba or

ogHodasHbIx K3. onHodasHbix K3.

TokoBble 1

auddepeHumnansHble

3aWuThI 3awuTa geuratens or

anekTpoasurartenemn ot mMexdasHbix K3. 3awuTa 8

MexdasHbix K3. 3awmTa aBuratens ot neperpysku.

OT Neperpyskun n

aCUHXPOHHOro xoaa. 3

OcHoBHbIE BUAbI

noBpexaeHun u

HEeHOPMaIbHbIX PEXMMOB Peneiitas sawmTa

PaGOTLI KOMNMEKTHBIX KOHOEHCaTOPHOWM YCTaHOBKW. 4

KOHOEHCAaTOPHbIX

YCTaHOBOK 1 3aLMTbl OT

HUX.

fn?al;lk-l;);b:;HilerQS B 0OMOTKe Andbdeperupantran saumra

cratopa. 3awunTbl OT rereparopa. 3auura 4
reHepaTtopa OT TOKOB

CBEPXTOKOB BHeLUHMX K3 n BHELIHUX K3 1 eperpyaki,

neperpysku.
MakcumanbHas
HanpaefeHHas 3awuTa
KONbLEBOW JIMHUN.

PenenHaqa sawmura MpoponbHas 6

BbICOKOBOJbTHbIX J1OT1 anddepeHunanbHas 3awmra
nuHUK. MNMonepedvHas
andgepeHunanbHas 3awmra
napannenbHbIX JIMHUA.
ABTOMaTM4eckoe NOBTOpPHOE

ABTOMaTNKa 3N1IEMEHTOB BKMOYEHMNE NTIMHWMN.

ANEeKTPO3HEPreTUYECKNX ABTOMaTU4ECKMIA BBOA 6

CUCTEM

pesepBa. ABTomMaTnyeckas
YacToTHas pasrpyska.
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3awuTta nnHum

KoHcTpyKums
anekTponepeaay Ha OCHoOBe
MUKPOMNPOLECCOPHbIX
. o MMKPOMNPOLIECCOPHOro pene
4 1 YCTPOWCTB penenHomn 4 2
Cwupunyc-2MJ1 3anuta
3awuTbl. OCHOBHbIE BMAbI
o anekTpoaBuraTens Ha OCHoBe
YCTPONCTB
nporpaMmmM1MpyemMoro perne.
3.6. CamocTosiTenbHasa paboTa CTyAeHTOB
Bugbl TpyooemKkocTb
Homep | CogepxaHne matepunana, BbIHOCMMOIO Ha o
Moayne pasgena CaMOCTOATENbHOE N3y4eHne camocToATenbHod| (B uacax)
paboTbl OO0 | 390
1 1 OcHoBHasi 1 pe3epBHada 3aLMThbI. CoctaeneHue 4
[anbHee n 6numxHee pesepBnpoBaHmeE. KOHCMeKTa.
1 2 OcCHOBHbIE NapaMeTpbl pene u nx CoctaeneHue 6
n3mMepeHme KOHCMEKTa.
MeToabl CHUKEHUS NOrpeLLHOCTEN
1 3 TpaHcopmaTopoB Toka. [1poBepka CoctaeneHue 8 12
TpaHchopmMaTopoB TOKa NO KPUBLIM KOHCMEKTa.
npenenbHON KpaTHOCTW.
1 4 OcobeHHOCTHM pacyeTa 3alnT Ha CoctaBneHue 12
nepemMeHHOM OnepaTUBHOM TOKE. KOHCMeKTa.
1 5 MprHUMNManbHble CXEMbl TOKOBbIX CoctaeneHue 4 16
3aWumT. KOHCMEKTa.
MT3 nuHUM ¢ 3aBUCMMON BPEMSA-TOKOBOM
5 1 xapakrepuctukon. MT3 nuHun ¢ nyckom | CocTtaBneHue 8 8
Nno HanpsbkeHuto. HanpaBneHHasa 3awmra | KOHcnekTa.
oT 3H3 B nuHUsAX.
CoctaeneHue
PacueT penerHon 3awuThl KOHCMeKTa.
2 2 HU3KOBOSbTHOW 3NEKTPUYECKON CETMU. PeweHune 8 8
CocTaBneHue KapTbl CENEKTUBHOCTMW. NPaKTUYeCcKoro
3agaHus.
3awuTa TI1 6e3 BbikntoYaTenem co
ctopoHbl HH. OcobeHHocTH CoctaeneHune
cornacoBaHus Mo CENEKTUBHOCTU KOHCMeKTa.
2 3 npeaoxpaHuTenen co ctopoHsl BH PeweHuve 12 12
TpaHcopmaTopa ¢ 3awuTamm NPaKTUYECKOro
nuTatowen nnHmn. PacyeT 3awuTbl 3afaHun4.
Onoka nuHns-TpaHcgopmaTtop.
Ob6ecneyeHne camosanycka
BbICOKOBOJbTHbIX 3f1EKTPOABMUIraTenen.
N CoctaBneHue
2 4 PenenHas 3awmra BbICOKOBOSIbTHbIX 8 8
N KOHCMeKTa.
anekTpoasuraTenen oT aCMHXPOHHOIo
xona.
> 5 PenenHas 3awmta 6arepen nonepeyvHon | CoctaBneHue 4 4
KOMMNEeHcaUmMm peakTUBHOW MOLLIHOCTU KOHCMEKTa.
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OnddepeHumnanbHas 3awmta cOopHbIX CoctaBneHue 2 2
WwuH. [lyroBagd 3awmra. KOHCMeKTa.
ABTOMaTMKa perynnupoBkmn Bo3byxaeHna | CoctaBneHue 12 12
CUHXPOHHBIX reHepaTopoB. KOHCMeKTa.
Pacuet HanpaBneHHon MT3 nuHun.
CocraeneHune
lMpogonbHasa n nonepeyvHas 12 12
KOHCMeKTa.
ondbdepeHumnansbHas 3awmTa J19r1.
CoctaBneHue
KOHCMeKTa.
3 1 PacueT yctponcts AlB n ABP PeweHne 12 20
NPaKTUYECKOro
3agaHuS.
YCTpPOWCTBO pe3epBMpOBaHMs OTkasa
4 CocraeneHue
3 1 BblkntovaTenen. MNpuHumnmanbHble 18
4 KOHCMeKTa.
CXeMbl YCTPONCTB aBTOMATUKMN.
4 1 Cxembl yCTPOWCTB penenHon 3awmntbl Ha | CocTaBneHue 4 4
MUKPOMNPOLECCOPHLIX pene. KOHCMEKTa.

4. ®oHA OLEHOYHbIX CPeACTB ANA NpoBefeHUs TeKyLlen U NPOMeXyTOYHOW aTTecTaumum
obyyvarowmxca no AUCUUNNnHe

®PoHA OLEHOYHbIX CPEACTB TEKYLLEro KOHTPONSA U NPOMEXYTOYHOM aTTecTaumm no ntoram
OCBOEHWSI AUCUUNMHBI NPEACTaBMNEH B NPUMOXEHWMN.

PoHA OLIEHOYHbIX CPeacTB

5. Yye6GHO-MeTOAUYECKOE U NH(pOPMALMOHHOE obecnevyeHne AUCLMNNUHDI
5.1. OcHoBHas nuTepartypa
5.1.1. NMevyaTHbIe uU3gaHusA

"PeneiiHas 3awuTa anekTpoycTaHoBoK" / MNMnawaHckunin JleoHng AnekcaHapoBuu. - 4-e nag,.,
ctep. - Mockea : MITY, 2008. - 143 c. - (Bbicliee ropHoe obpasoBaHue). - ISBN 978-5-
7418-0363-6 : 318-67.

2. bacc, 9neoHopa MccaakoBHa. PenenHas 3awmuTta afekTpo3HEPreTUYECKNX CUCTEM :
y4eb. nocobue / bacc AneoHopa NccaakosHa, [loporyHueB Buktop MaBpunosmy; nog pega.
A.®. [IbskoBa. - 2-e usg., ctep. - Mocksa : MOW, 2006. - 296 c. : nn. - ISBN 5-903072-44-5
1 471-19.

3. AHgpeeB, Bacunun AHgpeesud. PenenHas 3alumMta u aBToMmatuka CUCTEM
anekTpocHabxeHusn / AHgpees Bacunun Angpeesund. - 3-e u3a., nepepab. n gon. - Mocksa :
Bbicwi. wkona, 1991. - 496 c. : un. - ISBN 5-06-001762-1 : 2-20.

5.1.2. U3paHua u3 3BC

1. Kopsikoe, [1.B. PenenHas 3awuTta n aBtomaTuka : y4eb. nocobue / [l. B. Kopsikos. - Yuta :
3a6ly, 2015. - 145 c. - ISBN 978-5-9293-1349-3 : 168-00.

5.2. [lononHuTenbHas nuTeparypa
5.2.1. NevyaTHble UsgaHus

1. PenenHas 3awimrta 1 aBToMaTuka B CUCTEMAaXx 3reKTpoCcHabeHusa : cnpas. mMart. no
16
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http://work.zabgu.ru/fos/16/16.1/13.03.02_%D0%911.%D0%92.05.03_%D0%A0%D0%97 %D0%B8 %D0%90_%D0%AD%D0%9B%D0%A1-2019.pdf

KypCOBOMY W AMNITIOMHOMY npoekTupoBaHuto / cocT. A.KO. Munos. - Yuta : Yntl TY, 1996. -
40c. - 4750-00.

2. bepkoBu4, M.A. OcHoBbl penenHon 3awmnTel / M. A. bepkosuy, B. B. MonuaHos, B. A.
CemeHos. - 6-e usg., nepepab. n gon. - Mocksa : OHeproatomusaat, 1984. - 376 c. : vn. -
1-60.

3. ®depocees, Anekcen Muxannosud. PenenHas 3awumra anekTpo3HepPreTUYeCKNx CUCTEM.
PenenHas 3awmTa ceten : yueb. nocobue ans By3oB / Pegocees Anekcern Muxamnosmu. -
Mocksa : QHeproatommsgat, 1984. - 520 c. : vn. - 1-40.

4. KpueeHkoB, B.B. Penennas 3awmrta n aBTomatmka CUCTEM 3NeKTpOocHabxeHus / B. B.
KpuseHkos, B. H. HoBenna. - Mockea : QHeprousaart, 1981. - 328 c. : un. - 0-80.

5. Bblibop 1 npoBepka NPOBOAHUKOB M 3aLMTHbBIX annapaToB B 3/IEKTPUHECKUX CETHAX

5.2.2. 3spaHusa n3 36C
5.3. Ba3bl gaHHbIX, MHHOPMALMNOHHO-CNPaBOYHbI€ U MONCKOBbIE CUCTEMbI

OBC «Tpouukun mocTy; dorosop Ne 223 I1/17-121 ot 02.05.2017r. www.trmost.ru
OBC «JlaHb»; Joroeop Ne 223/17-28 ot 31.03.2017r. www.e.lanbook.ru

OBC «JlaHby»; [loroBop Ne 223/18-41 ot 05.04.2018r. www.e.lanbook.ru

OBC «HOpawit»; Jorosop Ne 223/17-27 ot 31.03.2017r. www.biblio-online.ru

OBC «HOpavit»; Jorosop Ne 223/18-37 ot 30.03.2018r. www.biblio-online.ru

OBC «KoHcynbTaHT ctygeHTa»; fJorosop Ne 223/17-12 ot 28.02.2017r.
www.studentlibrary.ru

OBC «KoHcynbTaHT ctygeHTay; JoroBop Ne 223/18-13 ot 06.03.2018r.
www.studentlibrary.ru

6. NMepe4yeHb NporpaMMHOro o6ecneyeHus

MporpammHoe obecneveHne obulero HasHadveHusi: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".

MporpammHoe obecneyeHne cneunanbHoOro HasHavYeHUs:

7. MaTepuanbHO-TeXHU4YeCKoe obecneyeHne AUCLUMNNNHbI

HanmeHoBaHmne nomelleHnn angd
npoBeAeHnst y4ebHbIX 3aHATUIA U Ons
camocTosiTeNnbHOM paboTbl 0by4atoLmxcs

OcHalleHHOCTb creyuanbHblX NOMeLLeHNn 1
NnoMeLLeHUN Onsi CaMOCTOATENbHON paboThl

YuyebHble ayantopum 4ns npoBeaeHus
3aHATUMA NEKUMOHHOro Tuna

Y4yebHble ayautopum Ans nposegeHns
NpaKkTUYECKNX 3aHATUN CoctaB 06opynoBaHUs 1 TEXHUYECKUX CPeACTB
0oByyeHus ykasaH B nacnopTe ayautopuu,
Y4yebHble ayauTtopum Ansi npoBeaeHns 3aKpenneHHon pacnucaHvem no akynsTeTy
nabopaTopHbIX 3aHATUI

YyebHble ayamTopumn ons
NPOMEXYTOYHOW aTTecTauum

Y4yebHble ayauTopum Ans KypcoBoro
NPOEKTUPOBAHUS(BLINOSHEHUS
KypcoBbIX pabor)

YuebHble ayauTopum Ansa nposefeHus
rpynnoBbIX Y MHAMBUOYaNbHbIX
KOHCYNnbTaLmn

CoctaB 06opyaoBaHMs U TEXHUYECKUX CPeaCTB
oByyeHus ykasaH B nacrnopTe ayautopum,
3aKpenneHHon pacnucaHnem no kadeape
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Y4yeOHble ayauTopumn ANsi TEKYLLEN
aTTectaumm

NomelleHne ana caMmoCTOATENbHOMN
paboTbl

8. MeToaun4eckue peKkomMmeHaaunn no opraHn3aunm ndyvdyeHmna gucumniinHbl

[na acbdekTnBHOro 0CBOEHMSI MaTepmana gucUmMninHbl HE06Xo0AUMbIM SIBNSAETCS BbINOSIHEHNE
cnenyowmx TpeboBaHui:;

- obsizaTenbHoOe MOCeLleHNe BCEX JIEKUMOHHBIX 3aHATUIA, CMOCOOCTBYHOLLEE CUCTEMHOMY
OBrageHuto

mMartepuarnom Kypca; - Bce

BOMPOCbI COOTBETCTBYHOLLMX pas3genoB MU TeM NO AMCUMNNNHE Heobxoanmo dumkcnpoBaTb (Ha
nodbIX

HoCUTENsIX NHopmauun);

- 06s3aTeENbHOE CaMOCTOATENBHOE BbINOSTHEHME AOMALLHMX 3aaHUN ABASETCA BaXXHEALLNUM
TpeboBaHMEM 1 yCrOBMEM

POPMUPOBAHNS LIENTOCTHOIO Y CUCTEMHOIO 3HAHMS MO AUCLUMIVHE;

- 06513aTENBHOCTb JNIMYHOWM aKTUBHOCTU KaXXAOro CTYAEHTA Ha BCEX 3aHATUAX NO OUCLUMNIINHE;

- B Cny4vyasdx HEACHOCTM KakuMx-nnbo BOMPOCOB, OBCY)XOaeMblX Ha 3aHATUAX, Heobxoanmo
3agatb

COOTBETCTBYHOLLNE BONPOCHI

npenogaBaTerto, a He OCTaBMNATb UX HEMOHATBIMY;

- B Cny4asax MpOnycKOB 3aHATUN MO YBaXWUTEMbHbIM NPUYMHaM CTyAEeHTaM MpeaocTaBnsdeTcs
npaso

noAroTOBKW M NpeAcTaBneHus

3a0aHMA U OTBETOB HAa BOMPOCHbI W3Y4YEHHOTO0 MaTepuana, C pacyeToM Ha MOMOLb
npenogasartens B ero

YCBOEHWN;

- B Cry4asix NponyckoB 6e3 yBaXKMTENbHON NPUYMHBLI CTYOEHT 00513aH CaMOCTOATENbHO N3YUNTb
COOTBETCTBYIOLNA MaTepurarn,

- HeObXOOUMbBIM YCITOBUEM SIBMSIETCA CAMOCTOSITENIbHOCTb M MHULMATUBHOCTb CTYAEHTOB Mpu
KOHTpoOne

Habopa 6annos no

OucumnnnHe Ans ycnewHoro npoxoXaeHus npomMexyToyHon atrectaumn. [Ona adpdpektmusHoro
OCBOEHMUS

Marepuvana aucumnnvHbl B

X0o4e NPaKTUYeCKMX 3aHATUI HEOBX0ANMO BbINOSIHEHME CrieayoLwnx TpeboBaHNiA;

- YeTKO MOHUMATb UenuM MpeacTosilmx 3aHaTUA  (NpedBapuTenbHO  OpPMynUpyroTCS
npenopasartenem):

- BnageTb HaBblkamu nowucka, o00paboTku, aganTauunm W npes3eHTauunm HeobxoaMmoro
marepvana;

- yMeTb 4eTKO (hOpMynMpoBaTb M OTCTamBaTb COOCTBEHHLIN B3rNs4 Ha paccMaTpuBaeMble
npobnemHeble

BOMPOCHI, KOTOPbI

HeobXxoaAnMO NoAKPENNATL aAeKBaTHOW apryMeHTaumen;

- ymMeTb Bblgensate W dopMynuMpoBaTb  MNpPOTMBOPEYMA MO  paccmaTpuBaeMbim
npobriemam,noHnmas nx

WUCTOYHUKN;

- BNageTb HaBblkamMu NyOGNMYHOro BbLICTYMNNEHUSA (STOMMYHO, SICHO U FTAKOHWYHO M3faratb CBOU
MbICIW;

afilekBaTHO OLleHMBaTb

BOCMPUATME W TMOHWMaHWE criywatensMy npeAacTaBnseMoro maTtepuana; oTBevaTtb Ha
3agaBaemMble

BOMPOCHI; NPUBOANTL afeKkBaTHbIE

n ybeguTenbHble apryMeHTbl B 3aLMTy CBOEN No3uumu u 1.4.);

- YMEeTb KPUTUYECKU OLIEHMBATb COOCTBEHHbIE 3HaHUS, YMEHUS W HaBblKM B AMHAMMUKE B
CpaBHEHMM C
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TaKOBbIMMW Y APYIUX, C LENbo
PacKpbITUS 4ONONHUTENbHbLIX BO3MOXHOCTEN UX PasBUTHUS;
- NPY NOArOTOBKE K 3aHATMAM 0053aTenbHO N3YYnTb PEKOMEHOYEMYIO NUTEpaTypy.

PaspaboTuumk/rpynna paspaboTtymkoB: KopsikoB [leHnc BaneHTuHoBnY, AOLIEHT

PaccmoTpeHa Ha 3acefaHuum Kadeapbl
(npotokon ot 03.09.2020 r. Ne 1)

CornacoBaHa ¢ Bbinyckawwen kacdegpon

3aBeayrowunn kacpeapon

« » 20 r.
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