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1. HEJIX OCBOEHUSA

1.1 | Llens u3ydeHns QUCHUILIMHBL: (POPMUPOBAHUE CHCTEMATHUECKUX 3HAHUI M0 BOIIPOCAM NMPOSKTUPOBAHUS U SKCILTyaTalliH
CHCTEeM DIEKTPOCHAOMKEHHS IPOMBIIITIEHHBIX NPEATNPUATHH.

1.2 | 3agaun AUCIMILUIMHBI — YCBOSHUE 00yJaIOIIUMUCS 3HAHUH B cdepe pa3pabOoTKH U IKCILTyaTaIl[H SHEPTeTUIECKUX
YCTAHOBOK, 000PY/IOBaHHUS EKTPOCTAHINH M OACTAHINH; O MPOLECCcaX IMOJIYYSHHS TEIIOBOM U JNIEKTPUYECKOM
SHEPTUH Ha EKTPOCTAHIMAX PA3TMYHOTO THIIA; O COBPEMEHHBIX CHCTEMaX KOHTPOJIS PEKUMOB pabOTHl 000pyJ0BaHUS
00BEKTOB AIEKTPOIHEPTETUKH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Brox OIT: b1.B.JIB.01

2.1 TpeboBanus K npe)IBaanTe.m,Hoﬁ NOAroTOBKe 00y4alolerocs:

2.1.1 | Teopust BepoATHOCTEN U MaTeMaTHYECKasi CTATUCTHUKA

2.1.2 | Teopus cUCTEM U CHCTEMHBIH aHATU3

2.1.3 | YueOHas mpaxTHKa [0 HOTYYECHHUIO IEPBUIHBIX TPOPECCHOHANBHBIX YMEHHUH

2.1.4 |HHpopManMOHHBIE CHCTEMBI H TEXHOJIOTHH

2.1.5 |MaremaTnka

2.1.6 | ®usuka

2.1.7 | Xumus
2.2 JAucuunianubl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJIs) HEOOX0AUMO KaK
NnpealecTByIIee:

2.2.1 CASE-TexHon0rHH

2.2.2 |IIpousBojacTBeHHAs MPaKTHKA MO HOIYYCHHIO IPO(EeCCHOHATBHBIX YMEHUH U ONBITa TPO()ECCHOHATBHO AeATEIPHOCTH

2.2.3 | TexHudeckue cpeAcTBa HHGOPMAIMOHHBIX CHCTEM

2.2.4 | YnpaBneHHe TEXHUYECKUMH CHCTEMaMH

2.2.5 |be3omacHOCTb KU3HEAEATENBHOCTH

2.2.6 |3ammra nHGOpPMALUH

2.2.7 |HNudopmaunonHas 0e30MacHOCT

2.2.8 | KommbroTepHas rpaduka

2.2.9 |Hayuno-uccnenoBarensckas paboTa

2.2.10 | OcHOBBI MEKPOIPOLIECCOPHOI TEXHUKU

2.2.11 | DxoHOMHKA

2.2.12 |MHrennexryanbHble TEXHOIOIMU B METAJLTYpTUU

2.2.13 |MHrennexryanbHble TEXHOIOIUU B SHEPTETHUKE

2.2.14 |IloaroToBKa K MpoOIEIype 3alIUTHI U 3aIUTa BRITYCKHON KBATH(UKAINOHHOH padoTHI

2.2.15 |IlpenaumioMHasl IpaKTHUKa

2.2.16 |Cpencrsa nHpOpMaTH3AIMA B METALTYPTUU

2.2.17 | CpencrBa nHGOpPMATU3AINH B SHEPTETUKE

3. PE3YJIbTATBI OBYUYEHUSA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUAMH

YK-6: IIpunsaTHe peliennii (criocodeH: onpeaeasiTh KPYT 3a1a4 B paMKaX NOCTABJCHHOM eI M BEIOGUPATh ONTHMAJIbHbIE
CI0Cco0bI HX pelIeHHsl, HCX0As U3 AeliCTBYIOIINX NPABOBBIX HOPM, HMEIOIIUXCH PECYPCOB U OTPAHUYCHHI; YNPABJIATH
cBoeii mpogecCMOHAIBHOI eATeJLHOCTHIO HJIH MPOEKTAMHU B COOTBETCTBYIOLIEH nMpodeccnoHaibHOIi cdepe, OpaTh Ha cedst
OTBETCTBEHHOCTD 32 NPUHATUE PelleHMil)

3HarTb:

YK-6-31 ocHOBHEIE OTIpe/ieNIeHNs U TIOHATHS B cepe PYHKIIMOHNPOBAHHUS PA3IHYHBIX BHAOB JIEKTPOIHEPTETHICCKIX YCTAHOBOK,
po0JIeMbI SHEProCcOePEeKEHIS U OCHOBHBIC ITyTH UX PEIICHU

ITK-4: Cnioco0eH y4acTBOBaTh B HAYYHO-HCC/IEI0BATEIbCKOM eI TeJbHOCTH (B 00J1aCTH NPUKIAAHOH HH(POPMATUKH)

3HaTh:

[1K-4-31 mapameTpbl U XapaKTEPUCTUKU PSKUMOB PAOOTHI, PACUCTHBIC COOTHOIICHHUS IS OMPEICIICHUS TApaMETPOB PEKUMOB

OIIK-1: Cnioco0eH NpUMEeHSTh eCTECTBEHHOHAYYHbIE U 00IeMHKeHEPHbIe 3HAHNUS, METOIbI MATEMATHYECKOT0 AHAJIN3A U
MOJCTUPOBAHNSA, TEOPETUYECCKOTO U IKCIIEPUMEHTAJTBHOI0 MCCJICI0BAHUA B HpO(l)CCCPIOHaJILHOﬁ AeATECJIbHOCTH

3HaTh:

OIIK-1-31 MeTopI pacueTa peXUMOB paObOTHI AJCKTPOIHEPTETHYCCKUX YCTAHOBOK




YK-6: lIpunsiTue pemeHuii (cnocoden: onpeaesiTe Kpyr 3a1a4 B paMKax MOCTABJIEHHON Le1U U BLIOMPATH ONTUMAJIbHbIE
CIOCO0BI HX pelIeHHsl, HCX0As U3 AelCTBYIOIINX MPABOBBIX HOPM, HMEIOLINXCH PECYPCOB H OTPAHUYEHHIl; YNIPaBIATH
cBoeii npogecCHOHAIBLHOI 1eATeJLHOCTHIO HJIH MPOEKTAMHU B COOTBETCTBYIOLIEH npodeccnoHaibHOI cdepe, OpaTh Ha cedst
OTBETCTBEHHOCTDH 32 MPUHSATHE PelleHuii)

Ymerb:

YK-6-Y1 00bsAcHATS pr3ngeckne OCHOBHI (YYHKIMOHHPOBAHUS PA3TUIHBIX BUIOB JIEKTPOSHEPTETHIECKUX YCTAHOBOK,
AHATM3UPOBATH IIPOIECCH B AIEKTPOSHEPTETUUECKUX YCTAHOBKAX B Pa3INUHBIX PEKUMaX PaObOTHI

IIK-4: Cnioco0eH y4acTBOBaTh B HAYYHO-HCC/IEI0BATEIbCKOM AeATeJbHOCTH (B 00J1aCTH NPUKIAAHON HH(POPMATUKH)

YMmerb:

ITK-4-Y1 onpenenste peskxuMbl 3HEPro3hHeKTUBHOI IKCIUTyaTALUH U TApaMETPBl KPUTHIECKOTO COCTOSIHUSL 000pYIOBaHHS

OIIK-1: Cnioco0eH NpUMEeHSITh eCTECTBEHHOHAYYHbIEe U 001eMHKeHEePHbIe 3HAHNUS, METO/Ibl MATEMATHYECKOI0 AaHAJIN3A U
MOJC/JITUPOBAHUS, TEOPETUYECKOT0 U IKCIIEPUMEHTAJTBbHOI0 MCCJI€10BAHUA B HpOd)CCCHOHaJ]BHOﬁ AeATEJIBbHOCTH

Ymerb:

OIIK-1-Y1 MomenupoBaTh OOBEKTHI SJHEPTETHUKH U MX KOMIIOHEHTHI C NCTIOJIh30BaHUEM KOMITHIOTEPOB

YK-6: IIpunsiTue peuieHuii (Cioco0eH: onpeaeasiTe KPyr 3a1a4 B paMKaXx II0CTABJICHHOM Le/1M U BbIOMPATh ONTUMAJILHbIE
CIOCO0bI HX pellleHHs], HCX0s U3 AeliCTBYIOIINX NPABOBBIX HOPM, HMEIOLIUXCH PEeCypcoB U OrPaHUYCHHI; YNPABJIATH
cBoeii mpogecCHOHAIBLHOI e TeJLHOCTHIO HJIH MPOEKTAMHU B COOTBETCTBYIOIIEH nMpodeccnoHaibHOi cdepe, OpaTh Ha cedst
OTBETCTBEHHOCTDb 32 NPMHATHE PelleHMil)

Baaaernb:

YK-6-B1 MeToamu 1 METOIMKaMU pacyeTa PeKUMOB PAOOTHI ANIEKTPOIHEPTETHIECKOTO 000PYTOBaHUS

IIK-4: Cnioco6eH y4acTBOBATH B HAYYHO-HCCJI€10BATEIbCKOM JeATeJHLHOCTH (B 00/1aCTH NPUKJIATHOH HH(POPMATUKH)

Baanernb:

[1K-4-B1 ocHOBHEIMU cITOCOOAMU peann3aIiiy YHEProcOeperaronux pexUMOB 3KCILTyaTaIl[uy IEeKTPOIHEPTeTHIECKOTO
00opynoBaHus

OIIK-1: Cnocooen NPUMEHATDH €CTECTBCHHOHAYYHbIC o6meumReHepm,le 3HAHHUA, METOAbI MATCMATHYCCKOI'0O AaHAJIN3Aa U
MOJCTHPOBAHHSA, TCOPETUIECCKOTO U IKCIICPUMEHTAJIBbHOI'0 MCCJICTOBAHUA B leO(l)eCCPIOHaJ]bHOﬁ AeATCJIbHOCTH

Baagern:

OIIK-1-B1 meTogaMu TE€OpETHYECKOTO U SKCTIEPUMEHTAIBHOTO UCCIIEAOBAHUS O0BEKTOB SHEPT€THKH

4. CTPYKTYPA U COAEP)KAHUE

Kon Haumenopanue pasnenop u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Boinosan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H I sieMble
KOMIIeTeH Mt pecypcbl padoThI

Paznen 1. BBenenne B
3HepreTuky. Boipaborka
3J1eKTPOIHEPTUH




1.1 BBeznieHuE B BHEPreTUKY. 8 OIIK-1-31 JI1.1J11.2 KM1
Pa3Burue OIIK-1-Y1 JI1.3 J11.4
anekTpo3HepreTuku Poccun OIIK-1-B1 VK- J.7
1 3apyOeXKHBIX CTpaH. THIbl 6-31 YK-6-V1 JIT1.8J12.1
ANEKTPUIECKUX CTaHLUH. VK-6-B1 I1K-4 J12.2
O0beanHeHue -31 [IK-4-VY1 J12.4J13.1
3NIEKTPOCTAHLIUHN B TIK-4-B1
sHeprocucTtemsl. Enunas
SHEpreTuveckKas cucremMa
Poccuu. OcHoBHBIE
coopyxkenns [IC.

OCHOBHBIC THUIIBI U
KoMnoHoBKa 3naHuil I'DC.
Buns! rupotypOuH 1
001aCTH UX MPUMEHCHUSI.
DHepreTuveckue noxkasareiu
KOHJICHCAITMOHHBIX TETUTOBBIX
Y aTOMHBIX JJIEKTPUIECKUX
cranuii (TOC u ADC),
napora3oBbiX (I1T'Y) u
ra3oTypOouHHEIX (I'TY)
ycraHoBok TOC. ITpuHumbt
JIelcTBUS MapOBBIX KOTJIOB
TOC u ADC, peakTopoB u
naporeseparopos ADC.
KomroHoBKa paznu4HbIX
THIIOB JIEKTPOCTAHIUH.
ArnbTepHaTHBHbIE
aneKTpocTaHuu. /JIex/

1.2 Uzyuenue cxem I'DC, TOC u 6 OIIK-1-31 JIT.1J11.2
ADC. Mlp/ OIIK-1-Y1 JI1.8

OIIK-1-B1 VK-
6-31 YK-6-V1
VYK-6-B1 [IK-4
-31 [IK-4-VY1
[K-4-B1
1.3 UccnenoBanue moaenu 4 OIIK-1-31 JIT.1 JI1.8
anexTpocTaniyu /J1ad/ OIIK-1-V1
OIIK-1-B1 VK-
6-31 YK-6-VY1
VYK-6-B1 [IK-4
-31 [IK-4-V1
TK-4-B1

1.4 Ouepreruka PO u 12 OIIK-1-31 JI1.1 J11.3 KM1
3apyOeKHBIX CTPaH. OIIK-1-Y1 JI1.8
CrpowutenbsctBo miotua ['DC. OIIK-1-B1 YK-
Ocob6ennoctu padotel [IC B 6-31 YK-6-Y1
OaylaHce MOITHOCTH (B VK-6-B1 [1IK-4
CyTOYHOM rpaduke -31 [IK-4-V1
Harpy3ku). TexHudeckoe TIK-4-B1

BogocHaOxenne TOC u
ADC. /Cp/

Pa3nen 2. O61mme cBeIeHust
0 cucTremMax
3JIEKTPOCHADKEH U
NMPOMBILLIEHHOT0
TpeInpusiTHs




2.1 OCOOEHHOCTH ¥ OCHOBHBIE 4 OIIK-1-31 JIT.1JI1.5 KMI1
TpeOOBaHUs K CUCTEMaM OIIK-1-V1 J1.6
AIEKTPOCHAOKEHHS OIIK-1-B1 VK- JI1.8J13.1
MPOMBIIIICHHBIX 6-31 YK-6-V1
npeanpustuid. Hanpsoxenus YK-6-B1 [IK-4
ANIEKTPUYECKUX CeTeH. -31 [IK-4-V1
PexxuMebl HeTpanu I1K-4-B1
JNIEKTPUUECKUX CETEH.

[IpueMHUKH 3N1EKTpUYECKOI
SHEPTHH MPOMBIIIICHHBIX
OPEANPUITUR.
XapakTepucTuka
NEKTPONPUEMHHUKOB I10
HaJeXHOCTH. Pexumbl
paboTHI 2MEKTPONPUEMHUKOB.
DneKTpryYecKre Harpy3Ku U
nX rpadukn. Meroauka
pacuera IeKTPUIECKIX
Harpysok. /Jlex/

2.2 Pacuer snekrpuueckux 2 OIIK-1-31 JI1.1JI1.6

Harpy3ok. /TIp/ OIlK-1-V1 JI1.8713.1
OIIK-1-B1 VK-
6-31 YK-6-V1
VK-6-B1 [IK-4
-31 [IK-4-V1
[IK-4-B1
2.3 Uccnenosanue pexxuma 2 OIIK-1-31 JI1.1 JI1.8
He#Tpanu Ha Mojensx. /J1a6/ OIIK-1-V1
OIIK-1-B1 VK-
6-31 YK-6-V1
YK-6-B1 [IK-4
-31 [IK-4-VY1
IK-4-B1

2.4 OCHOBHBIE TTOJIOKEHUS 14 OIIK-1-31 JI1.1 JI1.5 KM1
TEXHUKO-IKOHOMHYECKUX OIIK-1-V1 JI1.8J13.1
pacderoB B OIIK-1-B1 YK-
anekTpocHabxennu. /Cp/ 6-31 YK-6-Y1

YK-6-B1 [IK-4
-31 [IK-4-V1
TK-4-B1
Pa3gen 3. Buyrpunexosbie
3JIeKTpUYECKHE CeTH

3.1 Knaccugukanus nomemnieHuit 4 OIIK-1-31 J1.1 KMI1
1 HapY)KHBIX YCTAHOBOK I10 OIIK-1-V1 JI1.8J12.3J13.
OKpYXXarolei cpeze. OIIK-1-B1 VK- 1
CtpyKTypa 1IeXOBBIX 6-31 YK-6-V1
ANEKTPUIECKUX CeTeH. YK-6-B1 [IK-4
OCHOBHBIE CXEMBI LIEXOBBIX -31 [IK-4-VY1
TpaHC(hOpMaTOPHBIX IIK-4-B1

noactaHuui. Meroauka
BbIOOpA YUCIIA U MOLTHOCTH
[IEXOBBIX TPAHCPOPMATOPOB.
KoncrpykrBHoe
BBINOJIHEHHE BHYTPHUIIEXOBBIX
SIEKTPUYECKHI CeTel.
OcHOBHOE
ANEKTPOOOOPYIOBaHNE
1eXOBBIX cereil. /JIex/




3.2 Br160p uncia u MOIHOCTH 2 OIIK-1-31 JI1.1
[IEXOBBIX TPAHCHOPMATOPOB. OIIK-1-V1 JI1.8J12.3J13.
Pacuer u BeIOOp ceteit u OIIK-1-B1 VK- 1
ammapaToB 3aI[UTEI 6-31 YK-6-V1
Hanpsbkenuem g0 1000 B. VK-6-B1 I1K-4
Bp100op anmapatoB 3aimuT. -31 [IK-4-V1
Br160p ceueHust mpoBOIOB, I1K-4-B1
kabeJel U IIMH 110 HarpeBy.

Br16op ceuenust
MIPOBOTHUKOB TIO
SKOHOMUYECKON MIIOTHOCTH
TOKa U 10 TIOTepe
HanpspbkeHus. Pacuer ceren
OCBETUTEIHHBIX
ANEKTpoycTaHOBOK. /T1p/

33 UccnenoBanue 4 OIIK-1-31 JI1.1 JI1.8
BBICOKOBOJIBTHOTO OIIK-1-Y1
TpanchopmaTopa /J1ad/ OIIK-1-B1 VK-

6-31 YK-6-V1
VK-6-B1 [IK-4
-31 [IK-4-VY1
[K-4-B1

34 OcobenHocTr 14 OIIK-1-31 J1.1 KMI1
TpanchopMaTOpOB B OIIK-1-Y1 JI1.8J12.5J13.
cucremax OIIK-1-B1 VK- 1
AIIEKTPOCHAOKEHHUSI. 6-31 YK-6-VY1
ITpuHIMN peryaupoBaHus YK-6-B1 I1K-4
HaIpPsSDKEHUS! B CHIIOBBIX -31 [IK-4-VY1
TpaHcdopmaropax. [IK-4-B1
ABTOTpaHC(HOPMATOPEL.

KoHncTpykTusHOE
BBINOJIHEHUE BHYTPHULIEXOBBIX
ANEKTPUIECKUN CETeH.
OcHOBHOE
ANIEKTPOOOOPYIOBaHKE
nexoBbIX cererl. /Cp/

Pasnen 4. BuyrpuszaBoackoe
3J1eKTPOCHADKEeHHEe

4.1 Haznauenne un ocobeHHOCTH 6 OIIK-1-31 J1.1
ANEKTPUYECKUX CeTeH OIIK-1-V1 JI1.8J12.3
BHYTPH3aBOACKOTO OIIK-1-B1 VK- 2.4
3IIEKTPOCHAOKECHHS 6-31 YK-6-V1 JI2.5713.1
HanpsbkenueM Beime 1000 B. YK-6-B1 [IK-4
Bozaymasie muHum. -31 [IK-4-VY1
KabenbHble THHUY. I1K-4-B1
ToxonpoBosl. CxeMbl U
OCHOBHOE
ANEKTPOOOOPYIOBAHNE
TJIaBHBIX TOHU3UTEBHBIX
noacranuuii. Kaprorpamma
Harpy3ok. /Jlex/

4.2 Pacuer Bo3aymHbIX 1 3 OIIK-1-31 JI1.1
KaOenbHBIX JIMHUHA. BeIOOp OIIK-1-Y1 JI1.8J12.3J13.
ceueHus Toxkomnposona. /IIp/ OIIK-1-B1 VK- 1

6-31 YK-6-V1
YK-6-B1 [IK-4
-31 [IK-4-V1
[1IK-4-B1

43 UccnenoBanue pe:xuMoB 7 OIIK-1-31 JIT.1 JI1.8
paboTHI BO3IYIIHOW JTMHUU OIIK-1-¥Y1
3JIeKTpoIiepeiadn ¢ OIIK-1-B1 VK-
OJIHOCTOPOHHHUM IHUTaHUEM 6-31 YK-6-V1
Ha Mojenu /J1a6/ VYK-6-B1 I1K-4

-31 [IK-4-V1

I1K-4-B1




4.4 KommnaHoBka rimaBHBIX 14 OIIK-1-31 J1.1
MIOHU3UTENBHBIX OIIK-1-Y1 JI1.8J13.1
noactanuuii. [[pumeHenue OIIK-1-B1 VK-
6mounbIx cxem.KoHCTpyKIHm 6-31 YK-6-V1
pacnpenenuTenbHbIX YK-6-B1 [IK-4
ycrpoiicts. /Cp/ -31 I[IK-4-V1

[K-4-B1
Pa3gen 5. Komnencanus
PeAKTUBHOI MOIIHOCTH

5.1 [TonsaTue o peakTUBHOM 4 OIIK-1-31 J.1 KM1
MOIIIHCOTH H €€ OIIK-1-V1 JI1.8J13.1
KommeHncaru. bamanc OIIK-1-B1 VK-
aKTHUBHBIX U PEaKTUBHOMN 6-31 YK-6-V1
MOIIHOCTH. OCHOBHBIC YK-6-B1 I1K-4
MOTPEOUTENH PEaKTUBHON -31 [IK-4-Y1
MotrHocTH. CpencTsa IIK-4-B1
KOMIIEHCAllU1 PEAKTUBHOU
MoIHOCTH. OCHOBHBIE
pacueTsl Mpu KOMIIEH AN
PEaKkTUBHOM MOIIHOCTH.

KoHcTpykTHBHOE
BBITTOJTHEHHE W Pa3MEICHUE
KOMITEHCHPYIOIINX
ycTpoiicTB. /JIex/

5.2 Br160p xoMneHCUpYIOIINX 2 OIIK-1-31 J.1
yerpoiicts. /TIp/ OIlK-1-V1 JI1.8713.1

OIIK-1-B1 VK-
6-31 YK-6-V1
VK-6-B1 [IK-4
-31 [IK-4-V1
[IK-4-B1

53 3HaueHHe MEPOIPUATHHA 110 14 OIIK-1-31 JI1.1 J11.8 KM1
KOMITEHCAIIMH PEaKTUBHOM OIIK-1-V1
MOIIHOCTH. Biusaue OIIK-1-B1 VK-
pEaKTHBHON MOIHOCTH Ha 6-31 YK-6-V1
MOTEPHU MOILTHOCTH U VK-6-B1 I1K-4
AJIEKTPOIHEPTHH. -31 [IK-4-VY1
OpranuzanroHHbIE I1K-4-B1

MEpOTPHUITHS TIO
KOMITCHCAIIUU PEaKTHBHON
MOIITHOCTH.
B3aumooTHomEHUS
SHEProcHabKaroIuX
opranuzanui u
norpeduTenei
3IIEKTPO3HEPTHH.
HopmaTuBHast TOKyMEHTAIHS
B 00JTaCTH KOMIICHCAITH
peakTuBHON MommHOCTH. /Cp/

Pasnen 6. Penelinas
3aIIATA YJIEKTPOYCTAHOBOK




6.1 [ToBpexxnenue u 5 8 OIIK-1-31 JI1.1 J11.2 KM1
aHOpPMaJIbHBIC PEKUMBI OIIK-1-V1 JI1.8J12.5J13.
paboTHI B SHEPTETHIECKUX OIIK-1-B1 VK- 1
cucremax. [IpuHINTIBI 6-31 YK-6-V1
BBINOJIHEHUS PeleHHON YK-6-B1 [IK-4
3anuThl. TpeboBaHus K -31 [IK-4-V1
perneiiHoi 3amuTe I1K-4-B1
ANEKTPOYCTaHOBOK.
MaxkcuManbHO-TOKOBasI U
nmuddepernnanpHas 3aMuTA.
3ammTa ¥ aBTOMAaTHKA JIMHUIA
JNIEKTponepesaun. 3amura u
ABTOMATHKa JIEMEHTOB
CTaHIIUM, MOJACTAHIMS 1
norpeduteneit
ANEKTPUYECKON SHEPTUHU.
ABTOMaTHYECKOE TOBTOPHOE
BkitoueHue (AIIB).
ABTOMaTHYECKECKAst
yacTtoTHas pasrpyska (AUP).
[TonsiTue o
MUKPOIPOLECCOPHOI
peneiinoit 3amuTe. /Jlex/
6.2 Pacuer ycraBok pene 5 2 OIIK-1-31 J.1
TOKOBOM 3amutsl /T1p/ OIIK-1-V1 JI1.8J13.1
OIIK-1-B1 VK-
6-31 YK-6-V1
VYK-6-B1 [IK-4
-31 [IK-4-V1
[IK-4-B1
6.3 DNeKTpoMexaHuuecKue pere. 5 8 OIIK-1-31 J1.1 KMI
Pene ¢ repmern3npoBaHHBIMU OIIK-1-V1 JIT1.8J13.1
KOHTAaKTaMH. OIIK-1-B1 VK-
Tenemexanuzamusa u 6-31 YK-6-VY1
JUCTIeTYepHu3alys Ha VK-6-B1 I1K-4
3NEKTPOCTAHLMAX U -31 1IK-4-V1
HOJCTAaHLUAX. DKCILTyaTalus IIK-4-B1
UU(pPOBBIX YCTPOICTB
peneiinoit 3amuTsl. /Cp/
6.4 [ToaroroBka u caaua 5 36 OIIK-1-31 JIT.1 JI1.2 KM2
IK3aMeHa /DK3amMeH/ OIIK-1-Y1 JI1.3J11.4
OIIK-1-B1 VK- | JI1.6 JI1.7
6-31 YK-6-V1 JI1.8J12.1
VK-6-BI1 TIK-4 | JI2.2J12.3
-31 [IK-4-V1 2.4
[1IK-4-B1 JI2.5J13.1
5. ®OHJl OHIEHOYHBIX MATEPUAJIOB
5.1. KonTpoJibHble MeponpusaTHA (KOHTPOJIbHAA padoTa, TecT, KOJIJIOKBUYM, 3K3aMeH U T.N), BONPOCHI LA
CaMOCTOSITeJIbHON MOATOTOBKHU
Kon KonTtponwsHoe TIposepsiembie
KM MepOTpUAITHE HHJIMKATOPBI Bompocs! a7t mOATOTOBKH
KOMIIETEeHIUH
KM1 Ilonroroska k OIIK-1-31;I1IK-4- Paznen 1. Brenenue B sHepreTHKy. BeipaboTka a1ekTprudecKoit
ycTHOMY ompocy o | 31;YK-6-31 SHEpTuu:
paznenam 1) Oxapakrepu3yiTe TOIUIMBO-PHEPTETUIECKUN KoMIuieke PD
JUACLUIUIAHBL 2) ITepeuncnuTe THIIBI HIEKTPOCTAHINI

3) I'me HaXOIAT IPHMEHEHHE EeKTPOXUMHUUECKUE TeHePATOPHI?
4) Uto Takoe SHEProeMKOCTh 3HEPTOHOCUTEIISA?

5) Kakue THITBI TETUTOBBIX JIBUTATENEH UCTIONB3YIOT Ha TOC?

6) Kaxyro ¢yHKIHIO BEIIOTHSACT SKOHOMaK3ep?

7) Yem otnmyarotcs I'TY ot [IT'Y?

8) st uero ADC BBITIOJHAIOT 10 2-X U 3-X KOHTYPHBIM cXxeMam?
9) Uro Takoe Gmoiormyeckas 3ammra?

10) Kaxue tuns! TypOuH ucnons3yor Ha [9C?




11) Yro Ttakoe nepuBanus’?

Pazgen 2. O0uye cBeieHHs O CHCTEMAaX MEKTPOCHA0KEHHUS
MPOMBIIIICHHOTO MPEATIPUSTHS

1) UTro MOHUMAIOT MOJ] AIEKTPOIHEPTETHIECKON CHCTEMOI?

2) Kakue s1eMeHThI COCTaBIISIOT SHEPTeTHUECKYIO CUCTEMY?

3) Kak knaccuGuuupyroTCsi YCTAaHOBKH MO HAICKHOCTH
AIEKTPOCHAOKEHHS?

4) Yto Takoe 3M1eKTpUUecKas ceThb?

5) Kak paccunThIBatOT 3J1€KTPUYECKIE HATPY3KH?

6) ITo xakuM KpUTEPHAM KIIACCHPHUITUPYIOTCS SIMEKTPOTTPHEMHUKH?
7) Ha xakue rpymnmnsl Mogpa3aeistoTCs HIEKTPOIPHEMHHKH 110 PEXXUMY
paboThI?

8) Kakue »neKTponprueMHUKH OTHOCSTCS K IEPBOM KaTErOPHU 1O
HaJISKHOCTH 3JIEKTPOCHAOKEHNS?

9) Kakue anekTponprueMHUKN OTHOCSTCS] KO BTOPO KaTEerOpPHH 110
HaJISKHOCTHU NEKTPOCHAOKEHUS?

10) Kakne 31eKTponpreMHUKHA OTHOCSTCS K TPETeH KaTeropuu 1mo
HAJISKHOCTH MIEKTPOCHAOKEHNUS?

11) Haznauenue u BUJ CyTOUHOTO TpaduKa dIEKTPUUECKIX HArPy30K
12) Ha3HaueHne 1 BHJ TOJOBOTO rpaduKa IEKTPHYECKUX HArPY30K
Paznen 3. BHyTpuiiexoBbie 3JIEKTPUUYECKUE CETH

1) Jly1s1 4ero CIy»XUT U 4TO MPEACTaBIsieT coboii renepaTop?

2) [ns gero npeqHazHaueH TpaHC(HOPMATOP, M U3 KAKUX YacTel OH
cocTtout?

3) KaxoBo Ha3HaueHnEe MarHuT NpoBoaa?

4) Kak onpenensitor notepu B Tpancpopmarope?

5) Kak ocyecTBisiercs peryaupoBaHue HaIpsKEHUs B
TpaHcdopmaropax?

6) Uro Bxirouaet B ce0s TpaHchopMaTOpHAs HOACTAHIUS?

7) Kak onpezensitoT MecTo pa3MelieHus TpaacdopmMaTopHoit
MOJICTAaHIIMK Ha MIPEAPUATHN?

Paznen 4. BHyrpr3aBoacKoe 3eKTpOCHAOKEHHEe

1) Ilepeuncnure cnocoObl KaHATU3AIMHU dIEKTPUUECKON dHEPTUu 10 1
kB u Bbimie 1 kB

2) Kax npon3BoasT BEIOOp ceueHus kadenei?

3) Yto Ha3bpIBaeTCS SKOHOMHYECKUM CEYEHUEM MPOBOIA?

4) Kakue tunsi JISII BbI 3HaeTe?

5) YUro Takoe “nipomnyckHas criocodHocts” JIDII? OT Yero oHa 3aBUCHT?
6) ITepcriexTuBbI pa3BUTHS 3aKPHITHIX JIDIT

7) Yto Takoe ra30M30JMpOBaHHbIE Kabenn?

8) Uto npeacTaBisioT COO0H KOHCTPYKTUBHO BO3AYIIHBIC JTMHU?
9) Ilepeuncnure THIIBI TOKOIIPOBOIOB.

Paznen 5. Komnencauus peakTHBHONH MOIHOCTH

1) Haiite onpeneneHre peakTUBHONW MOIIHOCTH

2) Ilepeuncnure ycTpOHCTBa, KOTOPHIE CHIKAIOT KO QHITHEHT
MOIITHOCTH CHCTEMBI

3) Ilepeuncnure OCHOBHBIE TUIIBI KOMIIEHCUPYIOLUX YCTPOUCTB

4) Kak mpou3BOIAT BEIOOP KOMIICHCUPYIOIIUX YCTPOHCTB?

5) YkaxwuTe MecTa YCTaHOBKH KOHJIEHCATOPOB Ha MOICTAHIINN
Paznen 6. Peneiinas 3ammuTa 2J1€KTPOYCTaHOBOK

1) Kakue TpeGOBaHUS MPEIBIBISIOTCS K YCTPOKCTBAM 3alUThI?

2) Kakwne cpencTBa HCIIONB3YIOT IS 3aIIUTHI CETEH OT KOPOTKUX
3aMbIKaHUN?

3) Yto Takoe BpeMATOKOBAs XapaKTEepUCTHKA?

4) OT 4ero 3auMIacT e KOMOMHUPOBAHHBIN aBTOMAaTHICCKUI
BBIKJIIOYATENb?

5) Kak BBIOUpAIOT TOK CpabaTHIBAHUS CPEACTB 3AIUTHI?

6) B xakux sreMeHTax dMeKTPUUIECKOil CeTH BO3HUKAIOT OTEPU
sHepruu?

7) Uem ompenemnsieTcst BEMYMHA TOTEPh 3HEPTHH B AIEKTPHIESCKUX
cersx?

8) Kakoii sHepreTnueckuii mokasaTellb HOpMUPYETCS JUIsSl KPYITHBIX
noTpeduTeneit SHePruu u no4emMy?

9) ITepeuncnure Mepsl, IPUMEHSEMBIE IS TOBBIILICHUS Ka4eCTBa
noTpedIIeMon IEKTPOIHEPTUN




KM2

DK3aMeH

OIIK-1-31;011K-1-
V1;0IK-1-B1;[TK-4
31;TIK-4-V 1;[TK-4-
B1;YK-6-31;YK-6-
V1;YK-6-B1

1. TonnuBHO-3HEpreTUYeCKuil KoMiuiekec PO

2.Enunas sHepreruueckas cucrema PO

3.PeiHOK 3nekTposnepruu PO

4.0co0eHHOCTH B OCHOBHBIE TPEOOBAHNS K CHCTEMaM
9NEKTPOCHA0KEHUSI TPOMBILICHHBIX PENNPUATHI

5.0OCHOBHBIE M0JIOKEHUSI TEXHUKO-I9KOHOMHYECKUX PACUETOB B
AIIEKTPOCHAOKEHNH. HanpskeHns SJIeKTpHIecKux ceTei
6.PesxuMbI HeHTpaNu IEeKTPHUECKUX ceTel

7.IIpueMHUKH D3 MPOMBINIICHHBIX TPENPUATHN
8.XapakTeprcTHKa AIEKTPOIPHEMHNAKOB 10 HATEKHOCTH
9.PexxuMBI pabOTHI AMEKTPOIIPUEMHIKOB

10.2nexTprudeckue Harpy3Kku U ux rpaduku

11.Ha3Ha4yenue 1 0cOOCHHOCTH AEKTPUIECKHIX CETEi HAPsDKCHUEM JI0
u Beize 1000 B

12.Bo3aymiHble TUHUN

13.KabenbHble THHIH

14. TokorpoBo b

15.CxeMBI 1 OCHOBHOE 3JIEKTPO0OOPYIOBaHHE INIaBHBIX
MOHU3UTENBHBIX MOJICTAHLUI

16.CtpykTypa 1IeXOBbIX ITOJCTAHLIUN U ceTel

17.BBI160p yrcia 1 MOITHOCTH CHIIOBBIX TPaHC(HOPMATOPOB
18.Bp100p MecTa pacnoIoKeHHUs TIIaBHBIX U EXOBBIX MOJACTAHIIUI
19.Pacuer TOKOB KOPOTKOT'O 3aMbIKaHHS
20.O7eKTpOAMHAMHYECKOE U TEPMUYECKOE AEUCTBUS TOKOB KOPOTKOTO
3aMbIKaHUS

21.BBIOOD 2MIEKTPUYECKUX alllapaToB U TOKOBEAYILIHX YacTen

22 .DNeKTpUUYECKUI pacdeT OCBEIECHHS

23.CpezncrBa KOMIIEHCALUM PEAKTUBHON MOLIHOCTH

24.0cHOBHBIE pacyeThl IPH KOMIICHCAIIUU PEAaKTHBHONW MOIHOCTH
25.KOHCTPYKTHBHOE BBIIIOJHEHUE U pa3MelleHHe KOMIIEHCHPYIOIUX
YCTPOMCTB

26.TpeboBaHus K pesIeHHON 3alUTe MMEKTPOYCTAHOBOK
27.3amuTa ¥ aBTOMAaTHKa JMHUH dJIEeKTponepeaun.

28.3amuTa 1 aBTOMAaTHKa JIEMEHTOB CTaHLMH, TOACTAaHLUS U
moTpeOuTENel MEKTPHUIECKON SHEPTHH (3aIUTa TEHEPATOPOB,
TpaHc(opMaTopoB, ABUraTeneii u T.11.)

29.TlousaTHsI 00 aBTOMaTHYECKOM MOBTOPHOM BKiIroueHuu (AIIB) u
ABTOMAaTHYECKON 4acTOTHOU pasrpyske (AUP)

30.Peanusarus peneifHOM 3alUThI U CXEM aBTOMAaTHKH

5.2. Ilepeyennb padoT, BbINOJIHsAE

MBbIX 110 JUCHUILJINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Hazpanne
paboTsI

IIpoBepsiemsbie
WHIUKATOPBI
KOMITETCHITUIA

Coneprxanue paboThl




P1 Joxknan no teme OIIK-1-31;0I0K-1- | [Ipumepsl TeMbI JOKJIAA0B [0 CAMOCTOSTENBHOH paboTe
Y1;IIK-4-31;11K-4- | 1) Duepreruka PO u 3apyOekHbIX CTpaH

V1;YK-6-31;YK-6- |2) Ctpourenbcto miotua [DC

Vi 3) Ocob6ennoctu pabotsl 'DC B Ganance MOITHOCTH (B CYTOYHOM
rpaduKe Harpy3KH)

4) Texumueckoe BogocHadxenue TOC u ADC

5) TornmmBHOE X03MHCTBO AIEKTPOCTAHINI

6) OCHOBHBIE MTOJIOKEHHS TEXHUKO-IKOHOMUYECKUX PACUETOB B
AEKTPOCHAOKCHUH

7) OcobenHocTH TpaHcHOPMATOPOB B CHCTEMAX EKTPOCHAOKESHUS
8) [IpuHIUT perynupoBaHUs HANPSHKEHUS B CUIIOBBIX
TpanchopmaTopax

9) ABTOTpaHChOpPMATOPHI

10) KoHCTpYKTHBHOE BBHIITOJTHEHHE BHYTPUIIEXOBBIX IEKTPHICCKHUI
cerei

11) OcHOBHOE 31€KTPOOOOPYIOBAHHE LIEXOBBIX CETEH

12) KoMIOHOBKA TJIaBHBIX TOHU3UTENBHBIX MOICTAHIINI

13) [IpumeHeHne OIIOUHBIX CXEM

14) KoHCTpYKIIMH pacnpeAeIuTeNbHBIX YCTPOHCTB

15) OtoOpakeHHe IepexoJHOTO MpoIiecca B IMHEapU30BaHHON
CHICTeME BTOPOTO TTOPSAKA

16) MaremaTHuecKre MOJETIH HIEMEHTOB SHEPTOCHUCTEMBI

17) DnekTpoMexaHUUECKHEe pene: HIEKTPOMAarHUTHbIE, HHIYKIIUOHHBIE.
Perne ¢ repMeTH3UpOBaHHEIME KOHTaKTaMHU

18) McTouHMKH OIIEpaTHBHOTO TOKA Ha IMTOCTOSHHOM U IIEPEMEHHOM
TOKE

19) TenemexaHuzanys U AUCHETYEPU3ALIMS HA IEKTPOCTAHLUAX U
TIOJICTAHITHSX

20) OkcmmyaTanus DUGPOBEIE YCTPOUCTB pereiHoil 3amuTsI

5.3. OIIeHO‘-IHbIe MaTepuaJibl, HCIIOJIb3yEMbI€E JJIA JK3aMEHa (onncalme 6I/I.J'IeTOB, TECTOB H T.l'l.)

DK3aMeHAIMOHHBIN OUJIET MO JUCUUILUIMHE BKIIOUAET B ce0s 1Ba TEOPETHUECKUX BOMPOCHI 110 TeMaM, U3JI0KEHHBIM B 4 pazzene
nanHo# PII/I. busersl XxpaHsaTes Ha kadeape U YTBEPIKICHBI ¢ 3aBEAYIOIIHM.

IIpumMepsl BOIPOCOB U 33aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

DnexkTpuueckas CTaHLUS — 3TO. ..

3NIEKTPOYCTaHOBKA, MPOHU3BOAAIIAS MNEKTPHUECKYIO SHEPTUIO

3NIEKTPOYCTAHOBKA, IIPOU3BOSILAS NEKTPUUECKYIO U TEIUIOBYIO SHEPTUIO

JJIEKTPOYCTAHOBKA, IPOU3BOIAIIAS DIEKTPUUECKYIO UM JIIEKTPUUECKYIO U TEILIOBYIO SHEPTUIO

OneKkTpudeckast HOACTAHIUS — 3TO. ..

3NIEKTPOYCTAHOBKA, PeIHA3HAUECHHAS JUIS IIPHeMa U ITPpeoO0pa30BaHUs IEKTPHUIECKOI SHEpTUn
JNIEKTPOYCTaHOBKA, B KOTOPOH MPOU3BOAUTCS, IPeoOpasyercs, MOTPedIsieTCst AIEKTPOIHEPTHs
3NIEKTPOYCTaHOBKA, MPOHU3BOAAIIAS MEKTPHUYECKYIO U TEILIOBYIO SHEPTHIO

B coctaB EDC PO He BxoAUT 00beANHEHHAS SHEPTeTHIECcKas CUCTEMa
Vpana

Cubupn

Bocroka

Cesepo-3anaga

CesepHoro Kapka3za

TpauMOHHbIE 3NEKTPOCTAHIIUHU ITO. ..
K2C, COC

II5C, TEOTDC

ADC, I'DC, KOC

MexaHmdyeckasi SHEpPTUs BOJHOTO ITOTOKA PEKH (TUAPaBINYECKast SJHEPTHs) IPeoOpasyeTcs B AIEKTPUIECKYIO SJHEPTUIO Ha
ADC

T2C

Iac

KADC

OCHOBHO THI ANIEKTPOCTAHIMI PacrojiaraeMblii B LIEHTPE 2JEKTPHUUECKUX U TEIJIOBBIX HArPy30K
I'TY

I'POC

ADC

I'SCuT'A3C




TOII

OHeprus, BIIENAeMast IPH CTOPaHUK KaMEHHOTO YIS, Topda, ra3a, HeTH U APYTHX BUIOB TOIUINBA, Ipeodpas3yeTcs B
JIEKTPUUECKYIO SHEPIHIO Ha

ABC

T2C

IaC

KABC

MexaHuUecKast SHEPTHs BO3IYIITHOTO MTOTOKA IIpeoOpas3yeTcs B AIEKTPHUECKYIO SHEPIHIO Ha
ADC
T3C
IaC
BO2C

Kakwue aekTpocTaHIiii OTHOCAT K pa3psi/ly BBICOKO MAaHEBPEHHBIX ?
KOH/ICHCAIIMOHHEIS

TEIJI0IEKTPOIICHT PN

TUAPOIJIEKTPOCTAHIIUHI

aTOMHBIE JIEKTPOCTAHLIUN

reoTepMalibHBIE 3C

ITo xakuM npHU3HAKAM PA3IEIAIOT AMEKTPHUYECKUE CTaHIIMU? BpIOepruTe OTMH WITH HECKOJIBKO OTBETOB!
0 BUY UCTIOIB3YeMO SHEPTUH

M0 BUAY TEIIOBOTO JIBUTATENS

[0 BHJY JIEKTPUYECKOTO IBUTATEIIS

0 BHJLY OTITyCKaeMOH SHEpruu

[IpUHINOBI TOCTPOECHUS CXEM AIEKTPOCHAOKECHHS
OTKa3 OT XOJIO/IHOTO pe3epBa

pasnenbHas paboTta JMHUHA U TpaHchopMaTopoB
1enecooOpa3HoCTh

HaJIeKHOCTh

rIy0OKO€ CEeKIIHOHUPOBaHUE

K I kaTeropuu no crenenu 6ecrepe0oifHOCTH AMEKTPOCHAOKEHUS] OTHOCATCS HIEKTPOIPHEMHUKH
HEPEPBIB B ANIEKTPOCHA0KEHUH, KOTOPOE BIIeYET 3a c000H 00s13aTeNbHOE OTKIIIOYEHNE 000pY/IOBaHUE
ONACHOCTb AJISl )KU3HU JIIOAEH

KOPOTKHE 3aMBIKaHUS

ITepepbIB B 25eKTpocHA0KEHHH [UTS | KaTeropuu A0ITycKaeTcst Ha BpeMst
BKJIIOUYCHHS pe3epBa CHJIaMH ISKYPHOTO ITepcoHaja

AaBTOMAaTHUYECKOTO BKITIOUEHHS pe3epBa

BBITIOJIHECHHSI OTIEPALIUil AUCIIETICPOM

I'myGokoe CeKIMoOHNpOBaHNE IPUMEHSIETCS IUIS
YMEHBILIEHHNS CONIPOTUBIICHUS

00€eCIIeueHNs! ¥ NOBBIIICHHS HA/ISKHOCTH
YMEHBILIEHUS KOJIUUECTBA MEKTPUUECKUX alllapaToB

[TuraHue KPYIHBIX U 0COO0 KPYIHBIX IPEIIPHUATHI BBIOJIHSIIOT HAPSDKCHUEM
110 kB

220 xB

6 kB

330 xB

500 xB

35 kB

Pacuer Harpy30k npou3BOAUTCS

MIOCJIE COCTABIICHUS CXEM IEKTPOCHAOKCHUS
HAa 3aKJII0OYUTENBHOM CTaluy IPOEKTUPOBAHUS
Ha Ha4YaJbHOM CTaJMU IPOCKTUPOBAHUS

HcxonHble AaHHBIE IUTS OTIPENENICHHS Harpy30K
TeHepabHBIN TJIaH

BEJIOMOCTh HAarpy30K

cxema

YCTaHOBJICHHASI MOIIIHOCTb




K02(h pUITEHTHI

YacroTa BpamieHun TypOoreHepaTopa, Mpy YHCIIe Tap MOJI0COB p=2
750 06/MuH

300 06/Mun

1500 06/MuH

3000 06/MuH

1000 06/Mun

Curnosle TpaHC(HOPMATOPHI U aBTOTPaHC(HOPMATOPHI IPeIHA3HAYCHBI
JUTSL TOHMKCHUST HAIPSKCHUA U TOKa

JUTSL TOBBIIIICHU ST HAIIPSKCHUA U TOKaA

IU1sL IPe0Opa30BaHMs HAIPSDKECHUS

JUTs IpeoOpa3oBaHuUs TOKA

JUIs IpeoOpa30BaHuUsI SHEPTUH C OTHOTO HAMPSKEHUS Ha APYroe

MomrHocTs Tparcdopmatopa ['TIIT onpenemnsiercs

AKTUBHOM Harpy3Koil MpeJnpusaTUs U PEAKTUBHOU MOLTHOCTBIO CUCTEMBI
pEeaKTUBHOM Harpy3Kou MpeanpusaTHs U PEaKTUBHOM MOILIIHOCTbIO CUCTEMBI
AKTHBHOW Harpy3Kkoi MpeANpUsTHS U HOTHOH MOIIHOCTBIO CHCTEMBI

Hawussirogseifimas MOIHOCTS TpaHC(hOpMAaTOpa 3aBUCHUT OT
BEJIMYMHBI XapaKkTepa rpaduka eKTPUUECKON Harpy3Ku
JUIMTENILHOCTH HapacTaHWs Harpy3KH 110 rojam

YHCIIa 9acOB PabOTHI IPEAIPHATHSL

CTOMMOCTH 2NIEKTPOIHEPTUU

3apIuIaThl 0OCITY)KUBAIOIETO MIEpCOHANA

Yucno 1exoBbIX TPaHC(HOPMATOPOB OMPEEIIeTCs

THUIIOM TpaHc(hopMaTopa

€JIMHUYHOW HOMHUHAIILHOW MOIIIHOCTBIO TpaHchopMaTopa
K03 GHUIHEHTOM 3arpy3KH TpaHcdhopmaTopa
TEMIIEpaTypoi Bo3tyxa

BrikirouaTenyt Harpy3o0K MmpeaHa3HadeHbI IS
KOMMYTaIlill HOMUHAJIBHBIX TOKOB
OTKJTFOYEHHS TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEHKIMAX

Pa3beaunuTeny nmpeaHa3HadeHsl A

CO3/1aHUs BUJMMOTI'O pa3pbiBa IIPU PEMOHTE JIEKTPOOOOPYAOBaHUS
KOMMYTAITUH JIOOBIX TOKOB

ABTOMAaTHUYECKOTO OTKITIOYEHUS TOKOB

nepeBojia ¢ OJHON MapauleNnbHOM BETBH Ha IPYTYIO

PazwequHUTENN BRIONPAIOT 1O

HOMHHAJIBHBIM ITapaMeTpam

Harpyske BTOPHYHBIX Leneil
EKTPOJAUHAMUYECKOH U TEPMUUECKON CTOMKOCTH
XapaKTEPUCTUKE TOKOOIPaHUYECHUS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beIHHUTEINH. .
pyOsimero Tuma

HO/IBECHOT'O THIA

TOPU30HTAJILHO - TOBOPOTHOTO THIA

KaTSIIEeTo THIIA

BaKyyMHOT'O THIIa

PazpenuHuTENSIMU HE JOMYCKAETCS BBHIIOIHSTD CJIEAYIOLIME ONEepallul
OTKJIIOUCHHUE U BKIIOUCHHE HeHTpasied TpaHC(OPMAaTOPOB B JTIOOBIX PEKUMaX
CO3/]aHHe BUIAUMOTO Pa3pbIBa B OTKIIOYEHHOH AIEKTPUYECKOH Lenu
OTKJIIOUEHHUE U BKIIOUEHHUE 3aPsAHOIO TOKA IIHH

OTKJIFOYEHUE TOKA Harpysku 110 15 A npu Hanpspkenuu 1o 10 kB
OTKJIFOYEHUE TOKA KOPOTKOTO 3aMbIKAHUS

Pa3penuHuTENN BEIOMPAIOT TIO
HOMUHAJIbHBIM I1apaMeTpaM
Harpy3Kke BTOPHYHBIX IieTeil




JJIEKTPOAUHAMHYECKON ¥ TEPMUUECKON CTOMKOCTH
XapaKTEepUCTUKE TOKOOTPAHUUECHUS

KopoTko3ambIkaTens - 3T0 KOMMYTaLMOHHBIN aNnapar...

npefHa3HaYeHHBIN T OTKITIOUEHHsS JIIEKTPUYECKOH LIeNK B HCHOPMAJbHBIX PeXXHUMax paboTsl TpaHChOpMaTOpa
nperHa3HaYEeHHbIN I OTKIIOYEHHS] JIIEKTPUYECKOHN LENU MPH KOPOTKOM 3aMbIKaHHH

TperHa3HaYeHHBIN U CO3TaHuUs HCKYCCTBEHHOTO KOPOTKOTO 3aMbIKAHUS B IIEIH TpaHC(HOPMATOPa IIPH BUTKOBOM 3aMbIKaHIH
BHYTPH TpaHC(HOPMATOpa C LHEIbIO €ro JaTbHEHIIEro OTKIIOUCHUS

€ CaMOBO3BpAaTOM NpeIHa3HAYEeHHBIN I CO3[aHUsI UCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHHsI IPU BUTKOBOM KOPOTKOM 3aMbIKaHHU
IIpeaHa3HaueHHBbIH JUIs yIPaBIECHUS JEKTPUIECKOH LENbo IPU KOPOTKUX 3aMbIKaHHUAX

Otnenureny npeaHa3sHAYEHBI

JUISL py4HOTO OTKIIIOYEHHUS] 00ECTOUCHHBIX LieTel

JUIS Py4HOT'O OTKJIFOUEHMs Lienel o Harpy3Kou

JUISL aBTOMAaTHYIECKOTO OTKIIIOYEHHS 00ECTOYEHHBIX Leneit
JUIsl TUCTAHLIMOHHOTO OTKITFOUEHHs Lieneil ¢ Harpys3koit
JUIS aBTOMaTHUYECKOI'0 OTKIIFOUEHHMs LieTel o Harpy3Kou

OTtaenurens OT Pa3beIUHUTENS OTIUYACTCS
rabapuTamMu

CTIIO0COOOM TalIeHus Tyr'r

TUIOCKOCTBIO IBHKEHUS HOXKEN

KOHTAKTHOM CUCTEMOM

TIPUBOJIOM

B oTkmouaromux anmaparax 1ol kB He npumeHsieTcs crnoco0 rameHus 1yri
JIBI>KEHHE OYI'M B MATHUTHOM I10JIE

MHOTOKpPATHBIN pa3phIB LIETIH TOKA

raiieHue JIyru B y3KUX Lersx

YAJIMHEHUE AYTU

JleieHue ITTMHHOMW JYTH Ha Psii KOPOTKHUX

ABTOMAaTHYECKHE BBIKITIOYATEIN IPHUMEHSIOT B JJICKTPOYCTAHOBKAX
no 1 kB

1o 6 kB

no 10 xB

BrIxirouarenu Harpy30K MpeaHa3HaAYeHbI TS
KOMMYTaI[UFl HOMUHAJIbHBIX TOKOB
OTKJIIOUeHHs TOKOB K3

KOMMYTAIIUH TOKOB BO BCEX PEKHMAX

Croco0Bl rameHust MMeKTPUIecKOi TyTH UCTIONb3yeMble B anmapaTax 1o 1000 B

TralieHue YT B ra3ax BHICOKOTO JIaBJICHHUS, ABMKEHHE JYTH B MArHUTHOM MOJIE, YIUIHHEHUE IyTH

VIUTHHEHHE TYTH, IBI)KEHHE TyTH B MarHUTHOM TIOJIE, TAIlleHNe YTH B BaKyyMe

TalIeHue IyTy B BaKyyMe, YIUIMHEHHUE TyTH, IBIKEHIE TyTd B MATHUTHOM II0JIe

JieJIeHne JUIMHHOW JIYTH Ha PsiJi KOPOTKHX, FallleHne Ayrd B Macie, yAJIrHEeHHe ayra

YAJIMHEHHE IyTH, IBI)KCHHUE IYTH B MATHUTHOM I10JI€, ACJICHUE JUIMHHOM Iy Ha sl KOPOTKUX, TallleHUE {YTH B y3KUX MIENISAX

Jlns ramreHus >IeKTpudeckoil qyru B ammaparax 1o u Bbiaie 1000 B ucnonesyercs
TralieHue B dJerase

ramieHne IyTy B Macie

TalIeHue IyTH B BAKyyMe

raiieHue Iy 3a CYeT CHHXPOHHU3AMM MOMEHTa OTKIIFOYEHHs ¢ O€CTOKOBOM May3oii
TalIeHue Jyra B y3KUX LIENAX, yAJIUHEHHE TyTy

W3mepuTenvHble TpaHCGHOPMATOPHI TOKA NpeIHA3HAYCHBI IS
MU3MEpEHHs IEPBUYHBIX TOKOB

WU3MEpEHHs BTOPUYHBIX TOKOB

npeoOpa3oBaHusl IEPBUYHBIX TOKOB B CTaHIapPTHBIE BTOPUYHBIE

H3mepurensHbIe TPaHCHOPMATOPEI TOKA BEIOHPAIOT
10 HOMUHAJIBHBIM I1apaMeTpaM

10 KOMMYTaIIMOHHOH CIIOCOOHOCTH

10 TEPMUYECKON U JIEKTPOAUHAMUUYECKON CTOMKOCTH
[0 XapaKTEPUCTUKE TOKOOIPAaHUYECHUS

10 HAarpy3Ke BTOPUYHBIX LeNen




JLnist CHIDKCHUSI TeMITepaTyphl TUIABJICHUS BCTABKH B MTPEAOXPAHHUTEIIAX C HAMOJIHHUTENIEM HCIOIb3YeTCs
METaJUTyprUIecKuid 3P QEKT - Ha MOJOCKH MEIN HalasHbI IapUKA 0JI0BA

MPOpe3r, YMEHBINAIOIINE CEUCHUE

YCTaHABIUBAIOTCS MapaUIC/IbHBIC TIABKHAE BCTABKU M3 Pa3HBIX MATEPHAIIOB

TUTACTUHBI IIEPEMEHHOTO CEYCHHS

HATIOJHUTEINh, KOTOPBIN MPH TAIICHUH TyT'H OKHUCISIETCS (PeaKIusl MPOTEKaeT C MOTIONIEHUEM DHEPTHHN)

B kadecTBe Marepuaiia ruiaBkoi BctaBku npenoxpanureneit tuna [IKT ucnons3yror
cepedpo, aTOMUHHN

aTIOMUHWH, CTallb

MEJb, ATIOMUHUNA

MeJib, CTalb

MeJb, cepedpo

[TpumeHeHNe KaKKUX TUIABKHX BCTABOK pa3peniaercs?
KaJTHOpOBAHHBIX

HEeKaTHOPOBAaHHBIX

moboro Tumna

B 3aBHCHMOCTH OT CUTYaIlu{

Kak cnemgyer BoIOMpaTh Ipe10XpaHUTETH?

0 OTKJIFOYAIOIIEH CHOCOOHOCTH

T0 BKITIOYAIOIIEH CIOCOOHOCTH

0 TIPeeTIbHO JOIYCTUMOMY TOKY, BO3HHKAIOIEMY TIpH BKIodeHHH Ha K3

Br16op cxeM 311eKTpocHa0KEHUSI 3aBUCHT OT
KaTEerOpuH NoTpeduTemneit

pacyeTHO MOIIHOCTH

YAAICHHOCTU OT UCTOYHHKA MUTAHUS
KOJIMYECTBA MO/ICTaHIUH

PO3BI BETPOB

Pa3nenbHas pabora nuHuit 1 TpaHCPOPMATOPOB IPHHUMAETCS
C LIETIbI0 YBEIUYEHUS COIIPOTUBIIEHUS U, yMEHbIIEHU TOKOB K3
SKOHOMHH 3IEKTPOOOOPYTOBAHUSL

YMEHBIIIEHHS TOTEPh

CeueHns IPOBOJIOB U KW Kabernel BEIOMpAroT
N0 TEXHUYECKUM YCIOBHSAM

0 Ha/ISKHOCTH

10 5KOHOMHYECKHM YCIIOBHSIM

KaIMUTalbHBIM 3aTpaTaM

CeueHns MPOBOJIOB | KW Kabenel BRIOUpAroT
O cTI0co0y MPOKIAAKA

10 HOMHWHAJIbHOMY HAIPSXKECHUTO

0 CTOMMOCTH

10 MOTEPSIM HAIIPSHKECHUS

Jlunust u3 kabesel, npeIHa3HAYECHHAs VIS TIEPEeIauu SJIEKTPOIHEPIUU Ha PACCTOSHHUE HA3bIBAETCS
KaOeNbHBIN KaHall

KaOenpHas JIMHUS

KaOembHas TpaHILes

KabeJIbHas dCTaKana

Pacmudpyiite mapky cunosoro xabens ACB 3*95
TPEXKUIBbHBIN Kabebh cO CBUHIIOBOW 000JIOYKOM ¢ MEIHBIMH JKUJIAMH, TUIOLIA/IBIO ceYeHUs 95 Mm2
JIBYX)KHITbHBIN Ka0Oellb CO CBHHIIOBOW 000JI0YKOW C MEAHBIMHU KHJIAMH, IIOMIAIBI0 CeYeHU 95 Mm2

TPEX>KWIBHBIA KabeJb CO CBUHIIOBOM 000JIOUKO# ¢ alFOMUHUEBBIMU JKUJIAMH, IDIOMIABI0 ceYeHUI 95 MM2

TexHUUYECKHEe YCIOBHS BHIOOpA CEUECHHI BO3AYIIHBIX U KaOCTbHBIX JTMHUH
0 HATPEBY PacYETHBIM TOKOM

YCIOBUSM KOPOHUPOBAHUS

MEXaHHUYECKON MPOYHOCTH

KalUTaJIbHBIM 3aTpaTaM

HarpeBy OT KpaTKOBPEMEHHOTO BBIJIENIeHHs Teruia TokoM K3

crnoco6am MpoKIaaAKu




HOTEPSM HalPsHKEHHS B HOPMAJIbHOM U IIOCI€aBaPUIHOM PEXKUMaX

BBI60p OKOHOMMHYCCKHN uenecoo6pa3H0r0 CCUCHUS TPOU3BOIAT
M0 HOMHWHAJIbHOMY HAIMPSAKECHUTO

10 SKOHOMHUYECKOM MIIOTHOCTH TOKa

IMPUBCACHHBIM 3aTpaTamM

IO Harpe€By paCu4C€THLBIM TOKOM

B 3aBucuMoOcCTH OT Ha3HAYEHUS LIMHOIPOBOIbI TIOAPA3ACIISIIOTCS
Ha MarucTpanbHbIe

Ha pacIpe/eNHTe/IbHbIC

Ha aBapuiiHbIE

Ha TPOJUICIHbBIE

Ha OCBETHTEIIbHEIC

Ha CMeIIaHHbIe

ITpu Toxax 6omee 3000 A mpu CIESAYIOMNX CEUCHHUSX IPUMEHSIOT IIINHBI
KOpoOUaThIe

HPSIMOYTOJIbHBIE TPEX MOJIOCHBIE

HPSIMOYTOJIbHBIE JABYX TIOJIOCHBIE

KpYIJIble
IPSAMOYTOJIbHBIE OJHOIIOIOCHBIE

TpanHchopMaTOphI TOKA HE BRIOUPAIOT 110 CIICAYIOIIEMY YCIOBHIO
110 Knaccy TOYHOCTHU

0 TOKY

[0 BTOPUYHOW HarpysKe

110 HaHpSDKeHI/IIO

10 OTKJIIOYAIOIIEH CIIOCOOHOCTH

W3mepurenbHbIe TPaHCHOPMATOPEI TOKA BEIOHPAIOT
10 HOMUHAJIBHBIM IIapaMeTpaM

M0 KOMMYTaI[HOHHOM CIIOCOOHOCTH

M0 TEPMUYECKOH U MEKTPOJUHAMUIECKON CTOMKOCTH
[0 XapaKTePUCTUKE TOKOOIPaHUYEHUS

10 HAIrPy3KE BTOPUYHBIX LIeNEH

TparchopMaTOpHI TOKA IpeJHA3HAYCHEI

JUIs IpeoOpa3oBaHus MEPBUYHOTO TOKA /10 3HAYCHUH Hanbosee ynoOHBIX I M3MEPUTEIBHBIX IPHOOPOB

JUISL OTIENICHUSI TIEPBUYHBIX IIeTieif OT BTOPHYHBIX

JUIsl IpeoOpa3oBaHus TOKA B IEPBUYHBIX LIETISAX

JUIs IpeoOpa3oBaHMs MEPBUYHOTO TOKA JI0 CTAHAAPTHBIX BETHIHH M IS OTJCTICHIS IEPBUYHBIX IeNel OT BTOPUYHBIX
JUISL BBIPaBHUBAHUS NIEPEMEHHOTO TOKa

Kakwne cxembl HOPUMCHSAIOT ITPU PAaBHOMCPHOM paClpCaACICHUN HAIPY3KH 110 HJ'IOHIaI[I/I?
paauajabHbBIC

MarucTpajbHbIC

CMCIIAaHHBIC

KOJIBLICBBIC

pacrpeaeinTeIbHbIC

Kakue cxembl 3JIeKTpUYECKMX CETel MPUMEHSIOT IIPH HAJTMYUU TPYII HArPYy30K C HEPABHOMEPHBIM pacipe/iesieHueM UX 110
IUIOIIAax 11exa?

panuanbHbie

MarucTpajibHble

CMeIIaHHbIE

KOJIbILIEBBIE

Kaknmu moctonHCTBaMH 0071aIal0T MarkCTPaIbHBIE CXEMBI DJICKTPUIECKHUX ceTei?
HaJISKHOCTh

HpOCTOTa

JICIICBU3HA

BBICOKasi THOKOCTH CETH

BCE NIEPEUNCIIEHHOE

Kaknmu HemocTaTKkaMH 001a1al0T paTuaibHbIC CXEMBI?
HEIKOHOMHYHOCTB
OrpaHuYeHHas THOKOCTh CETH




HeOoIbIIas HaJEKHOCTh

['omoBoit pacxo/1 3NeKTPOIHEPTUN TPEAIPUATHEM YUUTHIBACTCS
MOJIHOM pacuyeTHON MOIIHOCTBIO

YCTaHOBJIEHHOH MOIIHOCTHIO

CpEeITHEr0/I0BOM MOILITHOCTHIO

T'ozoBoe 4nciio 9acoB pabOTHI IPEAPUSTHS 3aBUCUT OT
MOIIIHOCTH NOTpeOuTENei

KaTETOPUH HAJISKHOCTH B IIEKTPOCHAOKCHUH
CMEHHOCTH NPEATPUATHS

Xapakxrepa IIpOH3BOACTBA

TEXHOJIOTUYECKOT0 Mmpolecca

B kakux ciaydasgx 000CHOBAaHO COOPYXKEHHE 3aKPBITHIX OACTAHIUH?
HPH CTPOUTEIHCTBE MOJICTAHIMI I'TyOOKOT0 BBOAA

IPH PACIIONIOKEHUH HA CEMTEOHON TEPPUTOPHHU TOpoga

B 30HaX MPOMBIIIICHHBIX YHOCOB

HpH HEOOXOANMOCTH CHI)KEHUSI YPOBHSI IIyMa

HET BEpPHOTO OTBETA

JlommyckaeTtcst 11 IpUMEHEHHE TPOCOBBIX MOJIHUEOTBO0B HA OPY 35 kB u BhImIe?

HE JIOIyCKaeTcs

Jomyckaercst Ha Bceit reppuropun OPY

JIOTTYCKAETCS TOIBKO HaJl OITMHOBKOM, €CIIM 30HBI 3aIIUTHI CTEPIKHEBBIX MOJHIEOTBOIOB HE 3aKPHIBAIOT BCIO TeppuTopuio OPY
JIOTIYCKAeTCs TOJIBKO HAJ CEKIMAMH U IIIMHAMH

Komnencupyroliye ycTpocTBa, MOIIHOCTh KOTOPBIX YUUTHIBAETCS IIPU OIPEAEIEHUY IOJHON pacueTHON MOIIHOCTH, IPUMEHSETCA
JUI KOMIIEHCALUU €MKOCTHBIX TOKOB

JUI KOMIIEHCALUU PEAKTUBHOM MOLIHOCTH

JUIsl KOMIIEHCALUU [10TEPh MOILHOCTHU

Onpezenenue MOITHOCTH KOMIICHCUPYIOIIMX YCTPONCTB B CETH HampsbkeHueM 1o 1 kB ocymecTsusercs no
YCJIOBHIO OanaHca peakTuBHOM MomHOCTH Ha muHax HH nexoBbix TIT

yCIIOBUIO OanaHca akTUBHOW MonIHOCTH Ha mmHax [TITT

yca0BuUIO OanaHca moJHOW MomHOCTH Ha muHax [TITT

5.4. MeToauka olleHKH OCBOEHUs JUCUMILUINHBI (MoayJs, npakTuku. HAP)

Kputepuu oueHuBaHus OTBETA HA DK3aMEHE

O1eHKa «OTIMYHOY BBICTABIISAETCS, KOTAa 00y4JatoUMiicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIAIEET
TEPMHHOJIOTHEH, 1eflaeT apryMEHTHPOBAHHBIE BEIBOBI H 0000IICHHS, IIPHBOAUT IIPUMEPEI, TIOKa3kIBacT CBOOOTHOE BIIaeHHE
MOHOJIOTHYECKOH PEedbi0 1 CHOCOOHOCTH OBICTPO PEarupoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOILO» BBICTABISAETCS, KOrja 00y4aromuics JeMOHCTPUPYET POYHbIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHBIE BHIBOIBI M 0000IIEHNS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEIAET HECYIIECTBEHHBIC
OIIMOKH, KOTOPBIE OBICTPO NCIIPABIIIET CAMOCTOSTEIEHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIMH ITPEIoAaBaTeNeM.

Or1eHKa «yJIOBIETBOPUTEIBHOY» BBICTABISIETCS, KOTIa 00yJaloIUiics HerTyOOKie TeOpeTUIeCcKre 3HaHUs, IPOSIBIIAET cIabo
copMHpOBaHHBIC HABBIKM aHAJIN3A SIBICHUHI U IIPOLIECCOB, HEAOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbIC BHIBOJIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBAECT HE TOCTATOYHO CBOOOIHOE BIIaJICHNE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
U3JI0KEHNUS, JENaeT OIIHOKH, KOTOPBIE MOXKET UCTIPABUTH TOJIBKO IIPH KOPPEKIUH MPEIOAaBaTEIeM.

O1eHKa «HEYOBIETBOPUTEIBHOY» BBICTABIICTCS, KOT/Ia 00yJaromuiica 1eMOHCTpUpPYeT HE3HAaHHE TEOPETUUECKUX OCHOB TpeaMeTa,
HE yMeeT Je1aTh apryMEHTHPOBAaHHBIE BBIBO/IbI M IPUBOAUTE IIPUMEPBI, HE BJIAJICET TEPMUHOJIOIHUEH, IPOSBIIIET OTCYTCTBUE
JIOTHYHOCTH U TTOCTIE0BATENFHOCTHIO U3IIOKEHNUS, AENNAeT OMIMOKH, KOTOPhIe He MOJKET UCIIPABUTh JaKe IIPH KOPPEKIINH
IIPENOoJaBaTeICM.

ITpoxosxieHHE KOHTPOJIEHOTO MEPONIPHUATHS 110 CAa4ye 3K3aMEHa CYMTAETCS BBIIOJIHEHHBIM YCIICIIHO, €CIIM IIPU €0 OLIEHUBAHUU
MOJIy4€Ha OLIEHKA HE HIKE «YIOBJIETBOPUTEIBHOY.

6. YHEBHO-METOJJNYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubanoreka M3parenscTBoO, TO1, 3. aapec
JI1.1 | beicrpunkuii I'.®. OCHOBBI PHEPTETHKHA: YICOHHUK Mocksa: Knopyc, 2012,
JI1.2 | KynunoB A.A. TeruoBbie ANEKTPUUECKUE Mocksa: UHOPA-M, 2013,

craHud. CXeMBI 1
obopynoBaHue: yaeOHOE
nocobue




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.3 |B.IL I'openos, C.B. O6mas sHepreruka. Ku. 1. Mocksa, bepaun: Iupekr-Menua, 2016,
T'openos, B.C. ANbTepHATHBHBIEC HCTOYHHKH http://biblioclub.ru/index.php?
Topenos u ap. , o SHEPTHH: YICOHUK page=book&id=447693
pen. B.II. T'openoga,
E.B. lBanoBo#
JI1.4 | Cubukun 0./, OCHOBEI NIEKTPOCHAOKCHUS Mocksa ; bepnun: Jupexr-Menua, 2014,
00BeKTOB: yaeOHOE mocodme http://biblioclub.ru/index.php?
page=book&id=229842
JI1.5 |H.IL I'yxos, B.A. CucTeMBI 2IEKTPOCHA0XKEHHS : Hosocubupck: HI'TY, 2015,
OnbxoBckuit, [1.A. Y4eOHUK http://biblioclub.ru/index.php?
[TaBroueHKo page=book&id=438343
JI1.6 | CyBopun A.B. [MpuemHuKH U TOTpedUTENN Kpacnosipck: Cubupckuii ¢penepanbHbIii
3NEKTPUIECKOM SHEPTrUU YHUBepcUTeT, 2014,
CUCTEM JJIEKTPOCHAOKEHUS : http://biblioclub.ru/index.php?
y4aebHOe TTocobue page=book&id=364591
JI1.7 | Cubukun M.IO. Texnonorus Mocksa, bepaun: upekr-Menua, 2014,
SHEProcOepeIKeHUS : yICOHHK http://biblioclub.ru/index.php?
page=book&id=253968
JI1.8 | Cubukun 0.1 OCHOBBI TPOEKTUPOBAHUS Mockga ; bepnun: Jupexr-Menua, 2016,
3IIEKTPOCHAOKECHHS http://biblioclub.ru/index.php?
MIPOMBIIIJICHHBIX U page=book&id=459494
TPaXKIAHCKHUX 3IaHHH
y4eOHHK
6.1.2. Jlono/iHUTEIbLHAS JINTEPATYPa
ABTOPBI, COCTaBUTEIH 3arnaBue BubnuoTeka W3pnatenbcTBO, TO, 371. anpec
JI2.1 |Macrenanos A. M. TomIMBHO-3HEPTETHYECKUI Mocksa: Dueprusi, 2009,
koMmIuieke Poccun Ha pybexe http://biblioclub.ru/index.php?
BEKOB: COCTOSTHHE, MPOOJIEMBI 1 page=book&id=58379
nepcnekTussl pa3sutus (T. 1. :
CIIPaBOYHO-aHATUTHICCKHIH
cOOpHUK
JI2.2 | bymyes B.B. Duepreruka - 2050 Mocksa: Dneprus, 2007,
http://biblioclub.ru/index.php?
page=book&id=58367
JI2.3 |IIpuBanos B.B. DKCIuTyaTanus JUHAN Mockga ; bepnuH : {upexkr-Menua, 2017,
ANIEKTpOTIepead CHCTEM http://biblioclub.ru/index.php?
3IIEKTPOCHAOKEHUS : yueOHOe page=book&id=481650
nocobue
JI12.4 | Anekceenkor C.O. TomIMBHO-3HEPTETHUECKUI Mocksa: FOHUTH-JJAHA. 3akoH u
komruieke Poccun. TIpoGiiembl npaso, 2016,
Y TEHACHINH PA3BUTHUS PhIHKA: http://biblioclub.ru/index.php?
MoOHoOTpadus page=book&id=446538
JI2.5 |Knesuos A.B. CpeactBa onTUMU3ALUU Mocksa :COJIOH-ITPECC, 2009,
MOTpeOICHHS HIEKTPOIHEPTHH: http://biblioclub.ru/index.php?
CIPaBOYHO-UHPOPMALMOHHOE page=book&id=117678
nocobue
6.1.3. MeTtoanueckue pa3padoTKu
ABTOpBI, COCTaBHTEIN 3arnaBue bubmoreka UznarenbcTBO, TOA, 311. aapec
JI3.1 | JdaBeimkua M.H. OO01mast SHepreTHKa: Hosotpounk: HO HUTY MUCuC, 2013,
MeToauueckue yka3anus k PI'P ttps://Ims.misis.ru
6.3 IlepeueHb MporpaMMHOro odecneyeHus
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 |10 Mathcad 14.0 University Classroom Perpetual
I1.3 |TIO Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
1.4 | IIO Micro-Cap 10 Evaluation
I1.5 |Bpaysep Google Chrome
1.6 |IIO Microsoft Teams
1.7 |IIO Zoom




I1.8 | Bpayzep Yandex

6.4. IlepeueHb HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 JaHHBIX

N.1 |energybase.ru - KaTaJor 3J1EKTPOCTAHIUH (aTOMHBIX, THAPABINYECKAX, TEIUIOBHIX U JIP.)H TOACTAHIIA MHPA;

N.2 |window.edu.ru - eqrHOE OKHO JOCTYIa K 00pa30BaTeIbHBIM pecypcaM

8. METOAUYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCS

B mporiecce n3ydeHns TUCIUILIMHEI BRICIIOT IBa BUIA CAMOCTOSTENEHON paboTH:ayTUTOPHAs U BHEAYUTOPHAS. AyIUTOPHASL
caMoCTOsITeNIbHAs paboTa 10 TUCIUIIIHHE BRIOTHACTCS HA YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBATENs.
BreayautopHas caMmocTosITeNnbHas paboTa - IaHupyeMasi yueoHasi paboTta oOy4yaromumcst, BBIIOTHAeMas: BO BHEAYIUTOPHOE
BpeMsl 10 33/IaHUIO ¥ IPH METOANYECKOM PYKOBOJICTBE MPETIOaBaTells, HO O€3 €ro HelOCPEeCTBEHHOTO YJacTHsI.
CamocTosTenbHas padoTa, He IPEeayCMOTPEHHAS TPOTpaMMOil y4eOHOH TMCIUIUTHHEL, PaCKPHIBAIONIEH N KOHKPETH3NPYIOIIEH ee
coJiepKaHue, OCYIIECTRIIACTCS 00yIaOMUMC HHUIIMATHBHO, C [ETBI0 PeaTH3allil COOCTBCHHBIX yUeOHBIX M HAYYHBIX HHTEPECOB.
st 6onee 53p(heKTUBHOTO BBITIOJIHEHHSI CAMOCTOSATENBHOM PabOTHI 110 AUCIUIUINHE MPENoIaBaTeNlb PEKOMEHIAYET HCTOYHUKY IS
paboTHI, XapaKTepu3yeT HanoboJee palnoOHATEHYI0 METOIUKY CAMOCTOSTENIFHOM paboOTHI, IEMOHCTPHPYET paHee BHIIOTHECHHBIE
oOydaromuMucs paboTH | T. II. BUIBI 3a1aHmit U BHEAYJUTOPHOI CaMOCTOSTENBHOH paboThI, HX COJEPKaHNE U XapaKTep MOTYT
UMETb BapUAaTUBHBII U U PepeHIIUPOBAHHBIN XapaKTep, yUIUThIBATh HHANBHIYAIbHBIE 0COOEHHOCTH 00Yy4aloIerocs.
CamocrosTensHast paboTa MOKET OCYIIECTBISTHCS HHANBHU/YAIBHO WIH IPYIIIAMH CTYICHTOB online ¥ Ha 3aHATHSX B
3aBHCHMOCTH OT IIeJIH, 00beMa, KOHKPETHOI TeMaTHKH CaMOCTOSATENIFHOH PabOTHI, YPOBHS CIIOKHOCTH. KOHTpOIE pe3ynpTaToB
BHEAyAUTOPHON CAMOCTOATENIPHON PabOTHI OCYIIECTBISETCS B IIpeeaX BPEMEHH, OTBEICHHOTO Ha 00s3aTeNIbHbIC YUeOHbIe
3aHATHS 110 AUCLUILIMHE HA PAKTUYECKUX, JJA0OPATOPHBIX 3aHITHSIX.




