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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 CASE-Texnonoruu

2.1.2 | ANTOpUTMBI TEOPUH UTP

2.1.3 |IIporpamMMHasi UHXKEHEPUS

2.1.4 | IIpoeKTHBIH TOAXO0/ B TEXHUKE

2.1.5 |TexHonoruu nporpaMMHpOBaHUS

2.1.6 | YucaeHHBIE METOIbI

2.1.7 |VHpopMannOHHBIC CHCTEMBI H TEXHOJIOTHH

2.1.8 | MaremaTnka

2.1.9 | Teopus BeposITHOCTEH 1 MaTeMaTH4eCKasi CTATUCTHKA

2.1.10 |Teopus cucTeM U CUCTEMHBIN aHAIN3

2.1.11 | YyeOHas mpakTHKa MO ITOJYYCHHIO TIEPBUYHBIX TPO(ECCHOHANBHBIX YMEHUH

2.1.12 | dusuka

2.1.13 | Xumus
2.2 JucuumianHbl (MOIYJIN) H MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE TAHHON THCHUIIAHBI (MOAY/Is) HEOOXO0THMO KAK
NpeanecTBYIee:
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2.2.2 |VHTennexTyaabHbIE TEXHOJIOTUH B METAJLTypPIUU

2.2.3 |WHTennexTyaabHbIE TEXHOIOTUH B SHEPTETUKE

2.2.4 |Hayuno-nuccinenoBarensckas paboTa

2.2.5 |IloaroroBka K MpoIeaype 3aIUThI U 3aIIUTa BEITYCKHOW KBATHN(HUKAITMOHHON pabOTHI

2.2.6 |IIpepnumnnoMHas NpakTHKA

2.2.7 | CpencrBa HHPOPMATHU3AINH B METAILTYPTHA

2.2.8 | CpencrBa nHGOpPMATHU3AIUHN B SHEPTETUKE

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

YK-6: [lpunsiTie pemenuii (criocodeH: onpeneasTs KPYr 3a1a4 B paMKaX MOCTaBJIEHHOIi IleJIM U BLIOMPATH ONTHMAJILHBIE
CIOCOOBI X peleHHsl, HCXO0/SI H3 Al CTBYIOIMX MPABOBBIX HOPM, HMEIOLINXCSI PECYPCOB H OTPAHMYEHHI; YNpPaBIATh
cBoeii npogeccunoHaILHOI 1eATeIbHOCTBIO UM IPOEKTAMHU B COOTBETCTBYIOLIel npodeccuoHalbHOI cdepe, OpaTh Ha cedst
OTBETCTBEHHOCTH 32 MPUHSATHE PelIeHHit)

3HaThb:

YK-6-31 ocHOBHBIE OTIpe/IeNICHNs U TOHATHUS B cepe PyHKIIMOHNPOBAHUS PA3IHIHBIX BHAOB SHEPTETHUECKUX YCTAaHOBOK,
poOIeMbl SHEProCcOEPEIKEHHUS U OCHOBHBIE ITYTH UX PEIICHHS

ITK-4: CnocodeH y4acTBOBATh B HAYYHO-HCCIIEI0BATENLCKOM 1eATeJIbHOCTH (B 00,1aCTH NPUKJIATHOH HHPOPMATHKH)

3HaTh:

ITK-4-31 mapameTphl ¥ XapaKTEPUCTUKH PEKUMOB pabOTHL; paCUETHBIC COOTHOILICHUS [UIS ONPEIEIICHUS TapaMeTPOB PEKUMOB,;
METOJIBI pacueTa PeXHUMOB pabOTHI TEILIO- U JIEKTPOIHEPTETHUECKUX YCTAHOBOK

OIIK-1: CnocoGeH NPpUMEHSITh eCTeCTBEHHOHAYYHbIE M 00LLeHHKeHePHbIe 3HAHMS, METObl MATEMATHYECKOI0 AHAIN3A U
MO/ICJIMPOBAHMS, TEOPETHYECKOI0 M IKCIIEPUMEHTAJILHOI0 HCCIeI0BAHNA B IPO(eCCHOHAIBLHOM 1eATe1bHOCTH

3HaTb:

OIIK-1-31 MeTopI pacueTa peHUMOB paOdOTHI TEIIO- U JIEKTPOIHEPTETHUSCKUX YCTAHOBOK




YK-6: IIpunsiTue pemeHuii (Cioco0eH: onpeaesiTe KPyr 3aa4 B paMKaXx II0CTABJICHHOM 114 U BbIOMPATh ONTUMAJILHbIE
CIOCcO0bI HX pellleHMs], HCX0A U3 AeliCTBYIOIINX NPABOBBIX HOPM, HMEIOLIUXCS PEeCYpcOB U OTPAHUYCHHI; YNPABJIATH
cBoeii mpogecCHOHAIBHOI eATeJLHOCTHIO HJIH MPOEKTAMHU B COOTBETCTBYIOIIEH nmpodeccnoHaibHoii cdepe, OpaTh Ha cedst
OTBETCTBEHHOCTD 32 NPMHATHE PelleHMil)

YMeTh:

VYK-6-Y1 00BsCHATH (hU3MUECKHE OCHOBHI (DYHKIIMOHHPOBAHHMS Pa3IMYHBIX BHJIOB TCIUIOIHEPTETHUCCKAX YCTAaHOBOK,
aHATM3UPOBATH MPOIIECCHI B TEIUIOAHEPTETUICCKUX YCTAHOBKAX B PA3IMYHBIX PEKUMaX PaOOTHI

ITK-4: Cnioco0eH y4acTBOBaTh B HAYYHO-HCC/IEJ0BATEIbCKOM eI TeJbHOCTH (B 00J1aCTH NPUKJIAAHOH MH(POPMATUKH)

YMmerb:

[IK-4-Y1 ompenensats pexuMsbl 3HepProdGdexkTuBHON IKCIITyaTallud U apaMeTPhl KPUTHIECKOTO COCTOSIHUS 000pyIOBaHUSL

OIIK-1: Cnoco0en NPUMEHATDH €CTECTBCHHOHAYYHbIC 06IHQI/IHPREHEPHLIC 3HAHUA, METOAbI MATCMATUYCCKOI'0O AaHAJIN3Aa "
MOJCTHPOBAHNSA, TCOPETUIECCKOTO U IKCIIEPUMEHTAJTBHOI0 MCCJICTI0OBAHUA B Hqu)eCCPIOHaJ]LHOﬁ ACATCJIBbHOCTH

YMmerb:

OIIK-1-¥Y1 MOICINPOBATH 00BEKTBI OHEPICTUKU U UX KOMIIOHEHTBI C HUCIIOJIb30BaAHUEM KOMIILIOTCPOB

YK-6: lIpunsitue peuienuii (cioco0eH: onpeaeasiTe KPYr 3a1a4 B paMKax MOCTABJIEHHON 1eJIM H BLIOUPATh ONTHMAJIbLHbIE
CI0CO0BI UX peleHMs], HCX0As U3 JeliCTBYIOIIUX IPABOBbLIX HOPM, MMEIOLIUXCH PECYPCOB U OTPAaHHYCHUIi; YNPABJIATH
cBoeii npogeccHoHAIbLHOM 1eATeIbHOCTBIO WM NIPOEKTAMHU B COOTBETCTBYIOII el MpodeccuoHANbHOIL cepe, OpaTh Ha cebs
OTBETCTBEHHOCTDH 32 MPUHSATHE PelIeHHit)

Baagern:

YK-6-B1 MeTonamu 1 METOIMKaMU pacdeTa pexkUMOB pabOThI AEKTPO3HEPTETUIECKOTO0 000Py10BaHHS

INK-4: Cnocoden yuacTBOBATh B HAYYHO-HCCJI€J0BATE/ILCKOI 1eATETLHOCTH (B 00J1aCTH NPHKJIATHOH HHPOPMATHKN)

Baanernb:

[MK-4-B1 0CHOBHBIMH CITIOCOOAMU peaTU3aIMX SHEPTOCOESPETAIONINX PEKUMOB IKCILTYaTaI[UH TETLIOIHEPTETHYECKOTO
00opynoBaHus

OIIK-1: CnocoGeH NPpUMEHATh €CTECTBEHHOHAYYHbIC H 00ILCHHIKCHEPHbIE 3HAHMA, METO/bl MATEMATHYECKOI0 AHAIN3A U
MO/IeIMPOBAHUS, TEOPETUYECKOT0 U IKCIIEPHMEHTAJIBHOI0 HCcCIeJ0BaHNS B NPodecCHOHAILHOI e TeIbHOCTH

Baanernb:

OIIK-1-B1 MeTonaMu TeOPETHYECKOTO M HKCIICPHMEHTAIBHOTO HCCIIEJOBAaHHS 0OBEKTOB SHEPTeTHKH

4. CTPYKTYPA U COAEPKAHUE

Kon HaumenoBanue pasneno u | Cemectrp | Yacos | @opmupyemblie | Juteparypa | Ilpumedyanue KM Beinosan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI

Pa3nen 1. BBenenue.
CoBpeMeHHOE COCTOSTHHE

IHEPreTHKHU
1.1 CoBpeMEHHOE COCTOSIHHE 4 2 OIIK-1-31 JIT.1J12.1
sHepreTuku B Poccun u 3a OIIK-1-Y1 JI2.2713.1
pyoexxom. Pecypcwl sHepruun OIIK-1-B1 VK- | B1 3233 54
Ha 3emure U SHeprodagaHc 6-31 YK-6-V1 25
MIPOMU3BOJICTBA IEPBUYHBIX VK-6-B1 [1K-4
sHEepropecypcoB. EquHuIst -31 [IK-4-V1
WU3MEPEHHSI B SHEPTEeTHKE. TIK-4-B1

TonnuBHO-3HEPreTUYECKUN
komiuiekc. CrocoOs! 1
METO/IbI BBIPAOOTKU
sHepru. /JIex/

1.2 OCHOBHBIE TIOJIOKEHUS 4 12 OIIK-1-31 JI1.1J12.1 KM1
TEPMOJIMHAMUKY U TEIJIOBOM OIIK-1-Y1 JI2.2J13.1
sHepreTuku. Pabouee Temno, OIIK-1-B1 VK- | 91 3233 54
napaMeTpsl 3aKOHOB 6-31 YK-6-Y1 25
TEPMOJUHAMUKH. VK-6-B1 I1K-4
TepMoarHaMHUYECKUE LIUKIIBI. -31 T1IK-4-V1
OCHOBHBIC pacUETHbBIC TIK-4-B1
MPOTPaMMBI, UCTIOJIE3YEMbIC B
TEIUIo- U

anekrposnepreruke. /Cp/




Paznen 2. Herpaguuuonnas
H BO300HOBJIsIeMAs

JHEPreTHKa

2.1 TpanuuuonHsle u 1 OIIK-1-31 JI1.1J12.1
HETPaJULOHHBIE, OIIK-1-V1 JI2.2J13.1
BO30OHOBIIsIEMbIC U OIIK-1-B1 VK- | B1 3233 54
HEBO300OHOBJISIEMbIC 6-31 YK-6-Y1 25
HUCTOYHUKH VK-6-B1 [1K-4
sHepru. [IpuHimn paboTel -31 [IK-4-V1
THJIPaBIMYECKUX, BETPOBBIX TIK-4-B1
Y COJTHEYHBIX
aneKTpocTaHmid. /JIex/

2.2 UccnenoBanne paboTs 2 OIIK-1-31 JI1.1J12.1 P1
COJIHEYHOH DJIEKTPOCTAHIIUH. OIIK-1-V1 J12.2J13.1
HccnenoBanne paboTHI OIIK-1-B1 VK- | D1 32 323 54
BEHTWIATOPHOU 6-31 YK-6-V1 25
anekTpocranuuu /J1ad/ VK-6-B1 IIK-4

-31 [IK-4-VY1
IIK-4-B1

2.3 OCHOBHBIE COJTHEUHEIE, 24 OIIK-1-31 JI1.1J12.1 KM1 P3
BETPOBBIE, THAPABINYECKUE, OIIK-1-Y1 JI2.2J13.1
MIPUIINBHBIC U OIIK-1-B1 VK- [ B1 3233 54
reoTepMallbHbIe 6-31 YK-6-V1 25
aneKkTpocTanuuu B Poccun u VYK-6-B1 [IK-4
3a pyoexxom. [TpuHImm -31 [IK-4-VY1
paboTHI reoTepPMATEHOM I1K-4-B1
ANIEKTPOCTAHIIHH.

[IporpaMMbl MOJETMpPOBaHNUS
ANIEKTPOCTAHLIUH
HETPaIUIIUOHHON
SHEPTEeTUKU.
MaremaTunueckas MoJieib
BETPOBOM 3JIEKTPOCTAHIINU B
cpene Matlab. /Cp/

Pasnea 3. TensioBble u
aTOMHbBIE YJIEKTPOCTAH UM

3.1 CrtpyKTypa NpoU3BOACTBA 2 OIIK-1-31 JIT.1J12.1
AJIEKTPUYECKOM SHEPTHH B OIIK-1-¥Y1 JI2.2J13.1
Poccun. Texnonorunaeckue OIIK-1-B1 VK- | D1 2223 54
CXEMBI M TEXHUYECKHE 6-31 YK-6-Y1 25
rapameTpsl TEMIOBBIX U YK-6-B1 I1K-4
ATOMHBIX JJIEKTPUYECKUX -31 [1IK-4-VY1
cranuuit. Knaccugukanms T1IK-4-B1
TETJIOBBIX AIEKTPOCTAHIINH.

OcHoBHOE 000pyIOBaHKE
TETUIOBBIX U aTOMHBIX
aNeKTpocTaHuid. /JIex/

3.2 Nzydenue paboThl 2 OIIK-1-31 JIT.1J12.1 P3
MPUHIMITHATIEHOM OIIK-1-V1 JI2.2J13.1
TEXHOJIOTHIECKON CXEMBI. OIIK-1-B1 VK- | D1 22 33 54
Mertonuka pacuera 6-31 YK-6-Y1 95
OCHOBHOT'O CHJIOBOTO YK-6-B1 [1K-4
obopynosanusg Ha TOC u -31 I1IK-4-VY1
ADC. /Mlp/ IK-4-B1




33 ITapoBoii KOT€N, IPUHLIKI 48 OIIK-1-31 JI.1J12.1 KM1 P3
paboThl, OCHOBHBIE OIIK-1-V1 JI2.2J13.1
TEXHUYECKHE MTapaMETPBI. OIIK-1-B1 VK- | 91 3233 54
IMapoBas TypOHHA, IPHUHIIUI 6-31 YK-6-V1 25
paboThl, MpUMEHEeHUe Ha YK-6-B1 [IK-4
TOC u ADC. -31 [IK-4-VY1
Knaccugukanust 0CHOBHOTO [K-4-B1
1 BCTIOMOTATEIbHOTO
obopynosanus TAC u ADC,

TEXHUIECKUE
XapaKTepUCTUKU. S nepHbiit
peaxkTop, IpUHIHUIT pabOTHI,
Ki1accu(UKanus, OCHOBHBIE
TEXHUIECKUE MTapaMeTpPBI.
XpaHenue, nepepadoTKa,
TPaHCIOPTUPOBKA
0TpabOTaHHOTO SIEPHOTO
ToruiiBa. OCHOBHbBIE
MEpOTPHUATHS MO 3aLIUTE
OKpYXarollel cpeapl,
npuMensieMele Ha TOC u
ADC. /Cp/

Pa3nen 4. Buyrpunexosbie
3J1eKTpUYeCKHe CeTH

4.1 OCHOBHBIE CXEMBI LIEXOBBIX 2 OIIK-1-31 JI1.1J12.1
TpaHC(HOpPMaTOPHBIX OIIK-1-V1 JI2.2713.1
nojcTanumi. Meroauka OIIK-1-B1 VK- | D1 D2 53 54
BBIOOpA YUCJIa U MOILITHOCTH 6-31 YK-6-Y1 25
MIEXOBBIX TPAHCPOPMATOPOB. VK-6-B1 [1K-4
OcHOBHOE -31 TIK-4-VY1
ANEKTPOOOOPYIOBaHKE [IK-4-B1
HEeXOBBIX cereil. /JIex/

4.2 Bp100p vncia ¥ MOIIHOCTH 2 OIIK-1-31 JI1.1J12.1 P3
[IEXOBBIX TPAHCPOPMATOPOB. OIIK-1-Y1 JI2.2J13.1
Br160op ceuenust npoBooB, OIIK-1-B1 VK- | 1 3233 54
Kabesnel 1 LI1H 10 6-31 YK-6-V1 25
Harpesy. /IIp/ VYK-6-B1 [IK-4

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

4.3 UccnenoBanue 2 OIIK-1-31 JIT.1J12.1 P2
BBICOKOBOJILTHOTO OIIK-1-¥Y1 JI2.2J13.1
TpanchopmaTopa /J1ad/ OIIK-1-B1 VK- | 51 3233 54

6-31 YK-6-V1 25
VK-6-B1 [IK-4
-31 [IK-4-V1

I1K-4-B1
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Knaccugukanus nomemnieHuit
1 HapY>KHBIX YCTAHOBOK I10
OKpYKaroIen cpere.
CTpyKTypa EeXOBBIX
UIEKTPUUECKUX CETeH.
KoHcTpykTuBHOE
BBITTOJTHEHHE BHYTPHUIIEXOBBIX
JIIEKTPUYECKUI1 CEeTel.
OcHOBHOE
AIIEKTPOOOOPYIOBaHNE
LEXOBBIX ceTell. Brioop
CeueHHs MPOBOJHUKOB IO
SKOHOMMYECKOH MJIOTHOCTU
TOKa | TI0 TIOTepe
HanpsbkeHus. Pacuer cereit
OCBETUTENbHBIX
HIIEKTPOYCTAHOBOK.
Kaprorpamma Harpy3ox.
Haznauenue u ocobeHHOCTH
NEKTPUUECKUX CeTel
BHYTpPH3aBOJICKOTO
ANEKTPOCHAOKEHHS
HanpspbkeHueMm Boimie 1000 B.
CxeMBbI 1 OCHOBHOE
AIIEKTPOOOOPYIOBaHNE
TJIABHBIX TOHU3UTEIBHBIX
nojcranuuii. Koncrpykuuu
pacIpeneTuTenbHBIX
ycrpoiicts. Bo3nyiinsie
nuHun. KabenpHbIe TMHUH.
Toxomposoasr. /Cp/

36

OIIK-1-31
OIIK-1-Y1
OIIK-1-B1 VK-
6-31 YK-6-V1
YK-6-B1 I1K-4
-31 1IK-4-V1
I1K-4-B1

JI.1J12.1
J12.2J13.1
510520354
35

KM1

P3

Pazpgen 5.
JHeprocoepekeHne.
JHeproayaur u
IHEPrOMEeHeIKMEeHT

5.1

DHepreTu4ecKui
MEHEDKMEHT | aymut. Llenn,
3aJa4i, 0COOCHHOCTH
MpUMEHEHUs 1 BUBL. /JIek/

OIIK-1-31
OIIK-1-V1
OIIK-1-B1 VK-
6-31 VK-6-V1
VK-6-B1 [IK-4
-31 1IK-4-V1
I1K-4-B1

JI1.1J12.1
JI2.2713.1
0103023334
95

52

DHeprocoepexeHue B
MIPOU3BOJICTBE U OBITY.
OCHOBHBIC TEXHOJIOTHH,
pUMEHSIEMBIC B
SHEProCcOCPEIKECHHN.
BropuuHsle 3HEpropecypcesl,
MPUMEHEHHE,
ki1accudukanus. CBsa3b
SHEPrOCOCPEIKSHNUS C
9KOJIOTHEH IJIaHETHI.
OCHOBHBIC HCTOYHUKH
BO3JICHCTBUS HA
OKPYXKAFOIIYIO CpEeLy ¥ UX
camxenue. /Cp/

35

OIIK-1-31
OIIK-1-V1
OIIK-1-B1 VK-
6-31 VK-6-V1
VK-6-B1 [IK-4
-31 [1IK-4-VY1
I1K-4-B1

JI.1J12.1
JI2.2J13.1
010323354
95

KM1

P3

5. ®OHJ OEHOYHbIX MATEPUAJIOB

5.1. KonTpoJibHble MeponpusaTHs (KOHTPOJIbHAS padoTa, TeCT, KOJJIOKBUYM, IK3aM€eH U T.IT), BOMPOCHI I
CaMOCTOSITeIbHOI MOATOTOBKHU

Konx
KM

KoHTtponwsHOE
MEpOTIPUAITHE

ITpoBepsiemble
UHJIUKATOPBL
KOMIIETEHLIUI

BOHpOCI)I JUIA IOATOTOBKH




KM1

DK3aMeH

OIIK-1-31;011K-1-
V1;0IK-1-B1;[TK-4
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1. Knaccudukamus s1eKTpUYecKuX CTaHLIUH.

2. 'mppaBnuyeckue MEKTPHYECKUE CTAHIUH. [ napoTypOHHBL.
[TpruBHBIE 3TEKTPHYECKAE CTAHIIHH.

3. Akkymynupyromnue snekTpudeckue ctanuui. [ADC u ux
coBmecTHas pabdora ¢ [DC.

4. TeorepmanbHble 2NEeKTpUUECKUE CTaHIUU. CTPYKTypHas cXeMa.

5. BerpoBble aekTpuUecKre CTaHIMK 1 uX THIsl. Pabora BOC mo
cBoOogHOMY rpaduky. [IpeumyiiecTsa # HEJOCTATKH.

6. ConHeuHsle dnekTpryeckue cTaHuuy. CriocoObl UCIONB30BAHUS
COJIHEYHOH 3HEPIuu.

7. Wcnonb3oBaHrE MOPCKUX BO30OHOBIISIEMBIX PECYPCOB.

8. OCHOBHBIE TOHATHUS TEIUIOBOM SHEPIeTUKU: KOMMEPUYECKUE U
HEKOMMeEpPYECKHE HCTOYHUKHI SHEPTUH, YCIOBHOE TOMIMBO, TOIUIUBHO-
saeprerudecknit kommuieke (TOK), anekTposHepreTika, Kak 9acTh
TOK, rernodukanys.

9. Crioco0bl NPOU3BOACTBA TEIUIOBOH M AIEKTpHUYECcKOi sHepruu. Llens
W3MEHCHHU SHEPTUH Ha AMEKTPOCTaHIMAX. OCOOCHHOCTH
MapOBOJISTHOTO ITUKJIA Ha YIEKTPOCTAHIINAX.

10. Temmoanexrpouentpais (TOL). [IpuHuunuaasHas cxema.
ITpenmyiecTBa 1 HEAOCTATKH.

11.0cHOBHBIE arperartsl TEMJIOBBIX AMeKTpocTaHuuid. [lapoBoii koten u
€ro KOHCTPYKIHSI.

12. TTapoBoii koTeln u ero KOHCTpyKIMs. Knaccudukarus napoBbix
KOTJIOB. TeruoBoii 6anaHc MapoBOTo KOTA.

13. ITapoBoii koTen. OCHOBHBIE XapaKTEPUCTUKU APOBBIX KOTJIOB.
TemnoBoii 6anaHc MapoBOro KOTia.

14. KoTnbl-yTunu3aropsl. YponieHHas cxema. Cepbl MpUMEHEHHS.
16. ITapoBas TypOuHa 1 chepsl IPUMEHEHHS. THITBI TAPOBBIX TYPOUH.
Knaccudukamnus mapoBsIx TypOUH.

17. Aromusle anekrpocTanuuy. Kiaccupuxaims aToOMHBIX CTaHIUH.
ITpeumymectsa u Hepoctatku ADC.

18. SlmepHBIit peakTop U €ro KIacCH()UKaIus 110 XapaKTepy
UCTIONB30BaHMUS.

19. SnepHslit peakTop U ero KiaccU(UKAIMs 110 CIIEKTPY HEHTPOHOB,
10 Pa3MEIIeHHIO TOIUINBA, TT0 BUAY TOIUIMBA U IO BUY TEINIOHOCHUTEIIS.
20. AToMHBIE 2MEeKTPOCTAHINH C BOJO-BOSTHBIMU PEaKTOPAMH.
ITpenmyiecTBa 1 HEAOCTATKH.

21. ATOMHEIE EeKTPOCTAHINH C KUTISIIUMH PEaKTOPaMH.
IIpenmyiecTBa U HEAOCTATKHU.

22. XpaHeHue oTpab0OTaHHOTO SAEPHOTO TOILIMBA.

23. TorumBHO-3HEpreTHYecKni KomIuiekc. Hedrsinas, rasosas u
yroJibHas IPOMBIIIIIEHHOCTb.

24. TloTepu 3HEPTUH MpU €€ IPOU3BOACTBE U MOTPEOICHHUH.

25. DHepreTuYeCcKuil MEHEIPKMEHT

26. DHepreTn4ecKuil ayaur

27. OHepreTHUeCcKUi OaJlaHC IPEATIPUATHS.

28. Bropuunsle sHeprerudeckue pecypcsl (BOP). OcnoBHble
[oKa3aTeny ucnonb3oBanust BOP.

29. DHeprocOepeeHNE B KILTUITHO-KOMMYHAIEHOM XO3SHCTBE.

30. OnexTpuueckue Harpy3ku. I'papuxu.

31. CtpyKTypa JMEeKTPUIECKUX CETEH.

32. Pacuer xabGenpHOM IMHUN SIIEKTPOCHAOKCHUS.

33. KOHCTpYKTUBHOE HCIIOJHEHUE BHYTPULIEXOBBIX CETEH
9NEKTPOCHA0KEHHSL.

5.2. Ilepeuenb paGoT, BHINOJIHSE

MBbIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon HasBanue Tposepsembie
paboThI paboTI HHMKATOPLI Copnep:xaHue pabOTHI
KOMIIETEeHINH
P1 JlabopaTopHas OIIK-1-Y1;0I0K-1- | BeimomHsieTcst u3y4eHue, MOACITUPOBAHUE U PACUET COJTHEYHOU U

pabora BI;IIK-4-YI;I1IK-4- | BeHTHIATOPHOM (BETPOBOIT) 3IEKTPOCTAHIIHH
"UccnenoBanue B1;VK-6-Y1;YK-6-
pabotel conneuHoir [ Bl
HIIEKTPOCTAHIINH.
HccnenoBanue
paboTsl
BEHTUJISITOPHOU

3JIEKTpOCTaHIUHU"




P2 Jlaboparopras OIIK-1-Y1;0IIK-1- | BemomHsieTcs U3ydeHne, MOACIUPOBAHIE H PACUET BEICOKOBOIBTHOTO

paboTa B1;ITK-4-Y I;IIK-4- | tpanchopmaTopa
"UccnenoBanue B1;VK-6-Y1;YK-6-
BBICOKOBOJITHOTO B1
TpanchopmaTopa"
P3 KoHTtponbsHas OIIK-1-31;0IIK-1- | KoHTposbHas paboTa mpeAcTaBisieT co00i peleHre YeThIpex 3a1a4 13
pabota VY 1;0IK-1-B1;ITIK-4 | cOopHUKa 3aJaHUl TI0 YCMOTPEHUIO MPEToIaBaTest

-31;I1K-4-V 1;11K-4-
B1;YK-6-31;YK-6-
V1;VK-6-Bl

5.3. OueHo4yHbie MaTepPHAJIbI, HCIOJb3yeMble I IK3aMeHa (onucanne OWJIeTOB, TECTOB M T.II.)

OK3aMCHAIMOHHBIN OHMJIET IO JUCHHUIUIMHE BKIIOYACT B ce0s IBa TEOPETHUECKUX BOMPOCH IO TeMaM, H3JI0KEHHEIM B 4 pasjene
nannaoi PIT/I. busers xpaHstcs Ha kadenpe U YTBEPIKICHBI € 3aBEAYIOIIIM.

HpI/IMepLI BOIIPOCOB U 3aJJaHU KOMIIBIOTCPHOI'O TECTUPOBAHUSA

OnexTpuueckas CTaHLUA — 3TO...

JNIEKTPOYCTaHOBKA, MPOU3BOAAILAS HIEKTPUUECKYIO SHEPTHIO

JNIEKTPOYCTaHOBKA, MPOHU3BOAAIIAS NEKTPHUECKYIO U TEIIOBYIO SHEPTHIO

NIEKTPOYCTAHOBKA, IIPOU3BOIAILAS NEKTPUUECKYIO WIN 3JIEKTPHUUECKYIO U TETIJIOBYIO SHEPIHIO

OnekTpruyeckast HOACTAHIUS — 3TO. ..

ANEKTPOYCTAHOBKA, TIPeTHA3HAUCHHAS IS TpHEMa M IPeoOpa30BaHus JIEKTPHYECKON SHEPTHH
3IIEKTPOYCTAHOBKA, B KOTOPOIT MPOU3BOANTCS, IPe0oOpasyeTcs, HOTPeOIsIeTCs AIEKTPOIHEPTH
9NEKTPOYCTAHOBKA, TPOU3BOAIIAS IEKTPHUYECKYIO M TEIIOBYIO SHEPIHIO

B cocraB EDC P® He BXOAHT 00bEeJMHEHHAS SHEPTETUIECKas CHCTEMA
VYpana

Cubupu

Bocroka

Cesepo-3amana

Cesepnoro KaBkaza

TpamuunoHHBIE EKTPOCTAHINH 3TO. ..
K3C, CoC

I15C, TEOTSC

ADC, I'9C, KOC

MexaHnueckasi 3Heprusi BOJHOTO IOTOKA pekH (THApaBInYEcKas SHEPrys) NpeodpasyeTcs B SIEKTPHIECKYIO SHEPTHIO Ha
ABC

ToC

Iac

KABC

OCHOBHOM THII MNIEKTPOCTAHIUH PACHOIAraeMbli B LIEHTPE 3JEKTPUUECKUX U TEIIIOBBIX HATPY30K
ITY

I'PoC

ASC

I'2CuTABC

To1

OHeprus, BEAENIAEMAas IPH CTOPAHUK KaMEHHOTO YIIIsi, Topda, ra3a, HeTH U APYTUX BUIOB TOIIINBA, IpeoOpa3yeTcs B
JJIEKTPUYECKYIO SHEPIHIO Ha

ASC

T2C

Iac

KASC

MexaHnueckast SHePTHsI BO3AYIITHOTO TIOTOKA MPeodpa3yeTcs B ANEKTPUIECKYIO SJHEPTHIO Ha
ADC
T2C
IaC
BO2C

Kaxkwue a1ekTpocTaHIl OTHOCAT K pa3psiy BEICOKO MaHEBPEHHBIX ?
KOHJICHCAI[IOHHEIE
TETIONIEKTPOLCHTPAIIH




TUAPOIIIEKTPOCTAHIUHI
aTOMHBIE JIEKTPOCTAHLIUU
reoTepMalibHBIC 3C

Io KakuM IpH3HAKAM PA3[CISIOT EKTPUUCCKre cTaHK? BriOepuTe OAKH WM HECKOJIBKO OTBETOB!
0 BHUJTY UCIIOJIB3yeMOH SHEPTUH

TI0 BHJLY TEIJIOBOTO JIBUTATEIIS

MO BHJIY YEKTPUIECKOTO JIBUTATEIs

MO BHJY OTITyCKaeMOM SHEPruu

[IprHINOBI TOCTPOCHUS CXEM HIEKTPOCHAOKECHHS
OTKa3 OT XOJIOHOTO Pe3epBa

paszenbHas paboTa JIMHHUI 1 TpaHCHOPMATOPOB
1enecooOpa3HoOCTh

HAJISKHOCTh

riy6oKOe CEeKIMOHUPOBAHUE

K I kaTeropun mo creneHu 6ecrepeboifHOCTH AMEKTPOCHAOKEHUS OTHOCATCS HIEKTPOIPHEMHUKH
NepephIB B DIIEKTPOCHAOKEHNH, KOTOPOE BIICUET 3a c000i 00s3aTenbHOe OTKIII0UeHHEe 000pyI0BaHe
OTIACHOCTB JUISl KM3HH JIFO/IeH

KOPOTKHE 3aMBIKaHUS

[epepsiB B anekTpocHabxkenuu 11s [ kareropuu 10mycKaeTcst Ha Bpemst
BKJIIOUCHUS pe3epBa CHIIaMHU ISKYPHOTO ITepcoHaa

AaBTOMAaTHYECKOTO BKITIOUECHUS pe3epBa

BBINOJIHEHUS OTIEPALIUi JUCTIETYEPOM

I'myOokoe CEeKIIMOHUPOBAHKE IPUMEHSETCS IS
YMEHBILIEHHS COMPOTUBIICHHS

00eCIeYeHNs! U MOBBIIICHUS HAISKHOCTH
YMEHbBIIICHHS KOJMIECTBA JIIEKTPUICCKUX alapaToB

IMuTanue KPyMHBIX U 0CO00 KPYIMHBIX MPEANPUSITHI BBINOIHIIOT HANPSHKEHUEM
110 xB

220 xB

6 xB

330 xB

500 xB

35 xB

Pacuer Harpy3ok mpon3BoIuTCs

TIOCJIE COCTABIICHUS CXEM JIEKTPOCHAOKCHNUS
HA 3aKTIOYHUTEIBHOM CTa iU POSKTUPOBAHUS
Ha HAYalIbHOM CTalK MPOCKTHPOBAHUS

VcxonHble aHHbBIE JUTsl OIPEACIICHUs Harpy30K
TeHepaJIbHBIN IJ1aH

BEIOMOCTB Harpy3ok

cxema

YCTaHOBJIEHHAS! MOIIIHOCTh

K03 QUITUEHTBI

YacroTa BpameHun TypOoreHepaTopa, py YHCIIe Tap MoIcoB p=2
750 06/MuH

300 06/MuH

1500 06/MuH

3000 o06/mMunH

1000 o6/Mun

CunoBsle TpaHC(HOPMATOPHI U ABTOTPAaHC(HOPMATOPHI IPETHAZHAUCHBI
JUISL IOHIYKEHHUS! HANIPSDKEHUS U TOKa

JUISL IOBBIIICHHS HAIPSDKEHUS U TOKa

JUTs IpeoOpa3oBaHMsT HATTPSKCHIS

JUIs IpeoOpa3oBaHUs TOKA

JUIsl IpeoOpa30BaHust SBHEPTHU C OJHOTO HANPSDKEHHS Ha PYroe

MourHocTs Tparchopmatopa ['TIIT onpenensiercs
aKTUBHOM Harpy3koil NpeanpusaThs U peaKTUBHOU MOIIIHOCTBIO CUCTEMBI




PEAKTUBHOM HArpy3KOi NPEeANpPUATUS U PEAKTUBHON MOIIHOCTBIO CUCTEMBI
aKTUBHON Harpy3koil MpeAnpusTHs U HOTHOW MOIIHOCTBIO CHCTEMBI

Hawussirogseiinas MOIIHOCTS TpaHC(hOpMaTOpa 3aBUCHT OT
BEJTMUUHBI XapakTepa rpaduka deKTPUIecKOoil Harpy3Ku
JUIUTENBHOCTH HApacTaHUS HArPy3KH IO rojam

YHCIIa 9acOB PabOTHI IPEAIPHATHL

CTOMMOCTH 3J1€KTPOIHEPTUH

3apIuIaThl 00CITY)KUBAIOIETO MIEpCOHaa

Yucio 1exoBBIX TPaHC(HOPMATOPOB OMPEIEIAETCS

TUTIOM TpaHcdopMaTopa

eIMHIYHOM HOMHUHAJIBHOW MOIIJHOCTBIO TpaHchopMaTopa
koa(durmenTom 3arpy3ku TpaHcpopmaropa
TeMIIepaTypoi BO31yxa

BrikirouaTeny Harpy30K MpeaHa3HaueHbI 15
KOMMYTaI[iFl HOMUHAJIbHBIX TOKOB
OTKJIIOUeHHs TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEKHMAX

PasbeauHuTeny npegHa3sHadeHsl AU

CO3JIaHUs BUAMMOTO pa3phiBa IIPU PEMOHTE AEKTPOOOOPYJOBAHUS
KOMMYTAIIIH JIFOOBIX TOKOB

ABTOMAaTUYECKOIO OTKIIIOYEHHS TOKOB

1epeBojia ¢ 0IHOM NapajieNbHOM BETBU HA JPYTYIO

PazbeauHuTENN BEIOUPAIOT 110

HOMHHAJIbHBIM [1apamMeTpam

HarpysKe BTOPHYHBIX IIeTen
AIIEKTPOIMHAMHYECKON 1 TEPMHUECKON CTOWKOCTH
XapaKTepUCTUKE TOKOOTpaHUYEHHS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beAMHHUTEINN. ..
pyOsimmero Tuma

HO/IBECHOT'O THIA

TOPHU3OHTAIIBHO - MOBOPOTHOTO THIIA

KaTsIIero TUIa

BaKyyMHOT'O THIIa

PazbenuHUTENIMH HE HOMYCKAETCS BBIMOIHATH CIEAYIOIINE ONEpaluu
OTKJIIOYCHHUE U BKIIOUCHHE HeHTpaie TpaHC(OPMAaTOPOB B JTIOOBIX pEKUMaX
CO3/1aHUE BUAUMOIO Pa3pblBa B OTKIFOUYEHHOH IEKTPUYECKOMN LEenn
OTKIIIOUEHHUE U BKIIOUEHUE 3apsIHOTO TOKA IIHH

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

Pa3zbenuuuTe M BHIOUPAIOT 110

HOMHHAJIbHBIM ITapamMeTpam

Harpy3Ke BTOPUYHBIX LiEHeH
3JIEKTPOAUHAMUYECKON U TEPMUUYECKON CTOMKOCTH
XapaKTEPUCTHKE TOKOOTPaHUYEHHS

KopoTko3ambikarens - 5T0 KOMMYTallMOHHBIH anmnapar...

NpeIHA3HAYCHHBIH T OTKIIFOUCHHS JIEKTPUUECKON LI B HEHOPMAJIBHBIX PEXUMax padoThl TpaHC(opMaTopa
IpeAHa3HAYEeHHBIN JUIS OTKIIIOYEHUS MEKTPUYECKOH LY IPU KOPOTKOM 3aMbIKaHUU

IpefHa3HaYeHHBIN UIS CO3JaHUs UCKYCCTBEHHOTO KOPOTKOTO 3aMbIKAHUS B IIEMH TpaHC(HOPMATOPa IPH BUTKOBOM 3aMbIKaHHH
BHYTPH TPaHC(OPMATOPA C LIEJIBIO €T0 JaJbHEHIIEro OTKIIOYEHUS

C CaMOBO3BPATOM IpeIHA3HAUYEHHBIH I CO3/1aHUsl UCKYCCTBEHHOI'O KOPOTKOI'O 3aMbIKaHUs IIPU BUTKOBOM KOPOTKOM 3aMbIKaHUU
IpeIHa3HAYECHHBIN JUIs yIPABICHUS JEKTPUUECKOM LENbO IPU KOPOTKUX 3aMBIKAHUAX

Otaenurenu npeHa3HaueHbI

JUISL py9HOTO OTKITIOUEHHSI 00ECTOUEHHBIX IIeTeH

JUIS Py4HOIO OTKJIKOYEHHs LeNel 0 Harpy3Kou

JUISL aBTOMATHUECKOT'O OTKIIFOUEHHsI 00€CTOUEHHBIX Lierneil
JUIS AMCTAHLIMOHHOT'O OTKIIOUEHHUS LieTiell ¢ Harpy3Kon
JUTsL aBTOMaTHYECKOTO OTKIIFOUEHUS 1IeTielt 1101 Harpy3Koi




OTtaenutens OT pa3beIUHUTENS OTIUYAETCS
rabaputamu

CTIIO0COOOM TalIeHus TyTr

TUIOCKOCTBIO IBHKECHUST HOXKEH

KOHTaKTHOM cucteMon

TPUBOJIOM

B otxmrouaronux anmapatax g0l kB He mpuMenseTcs crnocod rameHus Jyru
JIBUJKEHHME AYTH B MATHUTHOM I10JI1€

MHOTOKPaTHBINA Pa3phIB LIENU TOKA

raleHue Tyru B y3KHX LeIsaxX

YIUIMHEHUE TyTU

JieTieHe AIMHHOM Myry Ha psifi KOPOTKUX

ABTOMaTHYECKUE BBIKIIOYATEIH IPUMEHSIOT B 2JIEKTPOYCTAHOBKAX
no 1 kB

1o 6 kB

no 10 xB

BeIxirouareny Harpy30Kk npeaHa3sHaueHbl s
KOMMYTaI[UF HOMUHAJIbHBIX TOKOB
OTKIIIOUeHHs TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEKHMAX

Crioco0BI rameHust MEeKTPUIECKOH TyTH UCTIONIb3yeMble B anmapaTax 1o 1000 B

ralleHHe YTy B Ta3aX BBICOKOTO JaBJICHUS, ABMKEHHE YT B MATHUTHOM MOJe, yIJTHHEHNE JyTH

YIAJIUHEHHE TYTH, IBM)KEHNE TYTH B MATHUTHOM I10JI€, TallleHHue TYTH B BaKyyMe

raleHue Tyru B BAKyyMe, yJUIMHEHUE yTU, JBI>KEHUE 1yTH B MATHUTHOM I10JIE

JleJIeHHUE JJIMHHOM AYTH Ha psJl KOPOTKUX, rallleHue Iyr'd B Macie, YIUIMHEHHUE 1yra

yIAJTUHEHHE TYTH, IBM)KEHUE TYTH B MAaTHUTHOM I10JI€, A€NeHNe JUIMHHON YTy Ha psii KOPOTKUX, TallleHHe TyTH B Y3KHX IIENAX

Jlis ramieHus eKTpUdecKoil qyru B annaparax 1o u Bsie 1000 B ucnons3yercs
raiieHue B dJerase

raiieHue IyTy B Macie

TaleHue Iyru B BAKyyMe

TalleHne YTy 33 CUeT CHHXPOHHU3AIMH MOMEHTa OTKIIOUCHHUS ¢ O€CTOKOBOM May3oi
ralleHue Iyra B y3KUX LIENsIX, yATHHEHUE AyTU

W3mepurensHble TpaHC(HOPMATOPHI TOKA MPETHA3HAUECHBI IS
U3MEPEHMs IIEPBUYHBIX TOKOB

U3MEpPEHNs] BTOPUYHBIX TOKOB

npeoOpa30BaHUs IEPBUYHBIX TOKOB B CTaHJapTHBIC BTOPUYHBIC

H3mepurenbHbIe TPaHCHOPMATOPEI TOKA BEIOHPAIOT
10 HOMUHAJIBHBIM IIapaMeTpaM

M0 KOMMYTaI[HOHHOM CIIOCOOHOCTH

M0 TEPMUYECKOH U NMEKTPOJUHAMUIECKON CTOMKOCTH
[0 XapaKTePUCTUKE TOKOOIPaHUYEHUS

10 HAIrPy3KE BTOPUYHBIX LIeNEH

Jl1 cCHMKEHUS TEMIIEpaTyphl IUIABJIEHUS BCTABKU B IIPEJOXPAHUTENSX C HAIIOJIHUTENEM UCTIONb3YETCS
MeTaJLTypriudeckuit 3 dexT - Ha MOJIOCKN MeIH HamasHbI MIAPUKH 0JIOBA

IPOPE3U, YMEHBILIAIOIINE CEYEHUE

YCTaHABJIUBAIOTCA NapaljiebHbIC IUIABKAE BCTABKU U3 Pa3HBIX MAaTEPUAJIOB

IUTACTUHBI IEPEMEHHOTO CEUEHUS

HAIOJHUTENb, KOTOPBII [IPHU TallleHNu! YT OKUCIISIETCS (PeaKIst MPOTeKaeT ¢ MOTTIOIEHUEM SHEPTHH)

B kauecTBe marepuana raBkoi BctaBku npegoxpanurenei tuna [IKT ucnons3yror
cepedpo, amOMUHHN

AJIFIOMUHMH, CTajb

M€Ib, ATFOMUHUH

Melb, CTalb

Menb, cepedpo

ITpumeHeHMe KakUX TUTABKUX BCTABOK paspentaeTcs?
KaTHOpOBaHHBIX
HEeKaTuOpPOBaHHBIX




JIF000TO THIIA
B 3aBHCHUMOCTH OT CUTYaIM{

Kak cnegyer BeIOMpaTh IpeIOXpaHUTETH?

0 OTKJIFOYAIOIIEeHd CHOCOOHOCTH

0 BKJIOYAIOIIEH CIOCOOHOCTH

TI0 TIpeIeTIbHO JOMYCTUMOMY TOKY, BO3HHKAIOIIEMY TIpH BKIodeHNH Ha K3

BrI0op cxeM 3MeKTPOCHA0KEHUS 3aBUCHT OT
KaTeropuu MoTpeOuTeNeH

pacyeTHO MOIIHOCTH

YOAJIIEHHOCTH OT UCTOYHHUKA MTUTAHUS
KOJINYECTBA [TOICTAaHLIUI

PO3bI BETPOB

PaznenbHas pabora TMHUIN U TpaHCHOPMATOPOB IPUHUMAETCS
C LIEJTBIO YBEJMYCHNUS COTPOTHBIICHUS 1, yMEHBIIEHNS TOKOB K3
SKOHOMHH 3IEKTPOOOOPYTOBAHUSL

YMEHBLIEHHUS MOTEPh

CeueHns MPOBOJIOB | KW Kabenel BEIOMpAtoT
MO TEXHUYECKUM YCIOBHSIM

0 Ha/ISKHOCTH

10 SKOHOMHYECKHM YCIIOBHUSIM

KaIUTaJIbHBIM 3aTpaTaM

CeyeHust IPOBOJOB U KU Kabenel BEIOUPAIoT
10 CTI0CcO0Y MPOKITAAKA

10 HOMHWHAJIbHOMY HAIPSAKECHUTO

0 CTOMMOCTH

110 MTOTCPSIM HAIIPSAKCHHUSA

Jlunust u3 kabesel, npeIHa3HaYeHHAs [UIs IePeIavu ICKTPOIHEPTUU Ha PACCTOSHIE HA3bIBACTCS
KaOeIbHbIN KaHal

KaOeapHasT THHUS

kabenpHas TpaHIIIes

KaOeabHas dcTaKaa

Pacmudpyiite Mmapky cunosoro xabens ACB 3*95

TPEX>KWIbHBINA Kabeb CO CBUHIIOBOM 000JI0UKOH ¢ METHBIMH KHJIAMH, TUIOIIAABIO ceueHus 95 MM2
JIBYX>KWJIBHBIH KaOellb cO CBUHIIOBOM 000JI0YKOM ¢ METHBIMH KUIIAMH, IDIOMAABI0 cedeHHs 95 Mm2

TPEX KWIBHBIA Kabeh CO CBUHIIOBOM 000JIOUKO# ¢ alFOMUHUEBBIMU JKUJIAMH, IDIOMIAIBI0 ceYeHUI 95 MM2

TexHuueckue ycnoBus BbIOOpa CeUeHUI BO3IYIIHBIX M KaOENbHBIX INHUI
10 HarpeBY pacyeTHBIM TOKOM

YCIIOBHSAM KOPOHUPOBAHUS

MEXaHUYECKOU MPOYHOCTH

KalMTallbHBIM 3aTpaTaM

HarpeBy OT KPaTKOBPEMEHHOTO BBIJEIEHH Teruia TokoM K3

croco6am MpoKJIaAKU

MOTEPSIM HAINPsHKEHHUs] B HOPMAIbHOM U ITOCTI€aBApUHHOM pexuMax

Br160p s3KOHOMHIUYECKH [IEIecO00pa3HOTO CEUCHUS IIPOU3BOASAT
10 HOMHUHAJILHOMY HaIpshKEHUIO

10 5KOHOMHWYECKOH IIIOTHOCTH TOKa

TPUBEICHHBIM 3aTpaTaM

M0 HarpeBYy PacUETHBIM TOKOM

B 3aBucuMoOCTH OT Ha3HAYECHUS IMHOMIPOBOBI OAPA3ISIIIOTCS
Ha MarucTpaibHbIe

Ha pacrpeaenuTeIbHbIe

Ha aBapUHHBIC

Ha TPOJUICHHbIE

Ha OCBETHUTEIIbHEIE

Ha CMeIlaHHbIe

IIpu Tokax 6onee 3000 A mpu CISIYIONINX CEUCHUSIX IPHUMEHSIOT [ITHHBI
KopoOuarble




IPSAMOYTOJIbHBIE TPEX MOJIOCHBIE
IPSAMOYT'OJIbHBIE IBYX IIOJIOCHBIE

KpYIJIble
IPSMOYTOJIbHBIE OJHOIIOIOCHBIE

TpanchopMaTOphl TOKa He BHIOUPAIOT 110 CIICAYIOIIEMY YCIOBHIO
0 KJIACCY TOYHOCTH

0 TOKY

10 BTOPUYHOM Harpyske

110 HaHpH)KeHI/IIO

10 OTKJIIOYAFOIIEH CIIOCOOHOCTH

H3mepurenbHbIe TPaHC(HOPMATOPEI TOKA BEIOHPAIOT
10 HOMHHAQJIBHBIM IIapaMeTpam

0 KOMMYTAI[HOHHOH CIIOCOOHOCTH

M0 TEPMUYECKOH U NMEKTPOJUHAMHICCKON CTOUKOCTH
10 XapaKTEPUCTHKE TOKOOTPAHHICHHS

0 Harpy3Ke BTOPUYHBIX IeTIeH

TpanchopmaTops! ToKa pesHa3HaYCHbI

JUIs IpeoOpa3oBaHisI HEPBUYHOTO TOKA /10 3HAYCHUH Hanbouee ynoOHBIX UI H3MEPUTEIBHBIX IPHOOPOB

JUISL OT/EJICHUS IEPBUYHBIX IIeMei OT BTOPHYHBIX

JUIsl IpeoOpa3oBaHus TOKa B IEPBUYHBIX LIETISX

JUTs IpeoOpa3oBaHusI MEPBUYHOTO TOKA JI0 CTAHAAPTHBIX BETHYHH W IS OTJACICHIS IEPBUYHBIX ETel OT BTOPUYHBIX
JUISL BBIPaBHUBAHUS TIEPEMEHHOTO TOKA

Kaxkye cxeMbI IPIMEHSIOT IIPH PABHOMEPHOM PACIpeIeIICHIH HArPY3KH N0 TUIOMIAIN?
paauatbHbIC

MarucTpajibHble

CMeEIIaHHbIC

KOJIBIIEBBIC

pacrnpenenuTeIbHbIe

Kakune cxeMbl JJIEKTPUIECKUX CeTel MPUMEHSIOT NP HAIMYHU TPYII HArPy30K ¢ HEPAaBHOMEPHBIM PACIPEICICHUEM UX TI0
IUTOMIAIN mexa?

pazmanbﬂme

MarucTpajibHbIe

CMCIIIAaHHBIC

KOJIBLICBBIC

Kakumu 10cTOMHCTBaMHU 00J1/1aI0T MAaruCTPalbHbIC CXEMBI ANEKTPUUECKHX CETEH?
HaJISKHOCTh

IpocToTa

JICIICBU3HA

BBICOKasi THOKOCTH CETH

BCE NIEPEUNCICHHOE

Kakumu HemocTaTKkaMu 00J1a1al0T paTuaibHbIC CXEMBI?
HEOKOHOMHUYHOCTh

OTrpaHUYeHHas THOKOCTh CETH

HeOOJIbIIast HAZICKHOCTh

T'omoBo#t pacxo AMEKTPOIHEPTHN PEANIPUATHEM YIUTHIBACTCS
MIOJIHOM pacyeTHON MOIIHOCTHIO

YCTaHOBJICHHON MOIITHOCTHIO

CpEeIHEr010BOM MOILTHOCTHIO

T'o0BOE YMCIIO YacOB paboOTHI MPEANPUATHS 3aBUCUT OT
MOIITHOCTH MTOTPEOUTENEH

KaTETOPUH HAJISKHOCTHU B DIICKTPOCHAOKCHUH
CMEHHOCTH MPEIIPHUATHS

XapakTepa MPOU3BOCTBA

TEXHOJIOTMYECKOr0 Ipolecca

B kakux ciayyasix 000CHOBaHO COOPY)KEHHE 3aKPbITHIX MOICTAHLUI?
IIPU CTPOMTENBCTBE MTOJICTAaHINI ITyOOKOTO BBOJIA

TIPH PacHOI0XKEHUH HA CEUTEOHOH TEPPUTOPHH TOPOIa

B 30HaX MPOMBILUIEHHBIX YHOCOB




HpU HEOOXOUMOCTH CHIDKEHUSI yPOBHS IIIyMa
HET BEPHOI'O OTBETA

Jomyckaercs i IpUMEHEHUE TPOCOBBIX MOJTHHEOTBO0B Ha OPY 35 kB u BhIIE?

HE JOIyCKaeTcst

Jommyckaercs Ha Bcell Tepputopuun OPY

JIOIIyCKaeTCs TOJIbKO HaJl OLUMHOBKOM, €CIIM 30HBI 3aIlIUThI CTEPIKHEBBIX MOJIHUEOTBOIOB HE 3aKpBIBAIOT BCIO Teppuroputo OPY
JIOIIyCKAEeTCs TOJIbKO HaJl CEKLMAMU U HIMHAMH

Kommiencupyromue ycrpoiicTBa, MOIIHOCTh KOTOPBIX YUUTHIBACTCS MIPH OMPEIECIIEHUH MTOJTHONW pacuyeTHOW MOIIIHOCTH, IPUMEHSETCS
IS KOMITIEHCAIIMH €EMKOCTHBIX TOKOB

JUISl KOMITEHCAIIMU pEaKTUBHOM MOIITHOCTH

JI7Is1 KOMIIEHCALIMH TTOTEPh MOIITHOCTH

Onpenenenue MOIHOCTH KOMIICHCUPYIOIIMX YCTPONCTB B CETH HampsbkeHneM 1o 1 kB ocymecTsusiercs o
YCJIOBHIO OanaHca peakTUBHOM MomHOoCTH Ha muHax HH rexoBbix TIT

YCJIOBHUIO OaaHca akTUBHOW MOITHOCTH Ha muHax [TITT

yCII0BUIO OanaHca MoJIHOW MOITHOCTH Ha muHax [ TITT

5.4. MeToauka OLIeHKH 0CBOCHHS AUCUMILIMHBI (Moay.1s, npakTuku. HAP)

Kputepuu oueHuBanus 0TBETa HA dK3aMEHE

O1eHKa «OTIMYHOY» BBICTABIIAETCS, KOTAa 00yJaroUiics AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIaJEeT
TEPMUHOJIOTHEH, AeNIaeT apryMEHTHPOBaHHBIE BHIBOIBI M 000O0IIEHHS, IPUBOAUT IIPUMEPEI, TOKa3bIBAET CBOOOJHOE BIIaJICHHE
MOHOJIOTHYECKOH PEeYb0 M CHOCOOHOCTH OBICTPO PearnpoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOILIO» BEICTABISAETCS, KOrqa 00ydaroIuics IeMOHCTPUPYET IIPOYHbIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEpMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHbBIEC BHIBO/IBI M 000OIIECHNS, TPUBOAUT IPUMEPBI, HO IPH 3TOM JIEIACT HECYIIECTBEHHBIC
OIIHMOKH, KOTOPBIE OBICTPO UCIIPABIIIET CAMOCTOSTEIBEHO MITH MIPH He3HAYUTENFHOM KOPPEKIIUH ITPEIOAaBaTeNIeM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABISETCS, KOTIa 00yJaloIuiics HerTyOOKIe TeOPETUIECKHE 3HAHUS, IPOSBIIAET cI1abo
c(opMUpPOBaHHbBIE HABBIKU aHAIIN3a SBJIECHUI U MPOIECCOB, HEOCTATOUHOE YMEHHUE JIeNaTh apryMEHTUPOBAHHbIE BHIBOJBI U
HPHBOJHTH IIPUMEPHI, TOKa3bIBAaET HE JOCTATOYHO CBOOOHOE BlIaJeHHE TEPMUHOJIOTHEH, JIOTHIHOCTEIO 1 ITOCIIEI0BATEIBHOCTHIO
M3JI0KEHNS, JENaeT OITHOKH, KOTOPBIE MOXKET HCIIPABUTH TOJIBKO NP KOPPEKINH MPEIIOaBaTeIeM.

O1eHKa «HEYOBIETBOPUTEIBHOY BBICTABIICTCS, KOT/Ia 00yJaromuiica JeMOHCTPUPYeT HE3HAHHE TEOPETUUECKUX OCHOB TIpeaMeTa,
HE yMeeT Je1aTh apryMEHTHPOBAaHHbIE BBIBO/bI U IPUBOAUTD IIPUMEPBI, HE BJIAJIECET TEPMUHOJIOIHEH, IPOSBIIET OTCYTCTBUE
JIOTHYHOCTH U TTOCTICI0BATEIEHOCTHIO U3IIOKEHNS, ACNAeT OMINOKH, KOTOPEIe He MOJKET UCIIPAaBUTh JaKe IIPH KOPPEKIINH
IIPENoaBaTEIeM.

IIpoxoxneHre KOHTPOIBHOIO MEPOIPUATHS [0 CAAYE IK3aAMEHA CUUTACTCS BBIIOJIHEHHBIM YCIIEIIHO, €CJIM IIPH €r0 OLICHUBAaHUU
II0JIy4€Ha OLICHKA HE HIKE «YIOBJIETBOPUTEIBHON.

6. YHEBHO-METOJANYECKOE 1 THOOPMALIMOHHOE OBECITIEYEHHUE

6.1. Pexomenayemas jqurepartypa

6.1.1. OcHoBHas iuTEpaTypa

ABTOpBI, COCTaBUTEIHN 3armnaBue Bubmmoreka W3parenscTBo, TOM, 311. aapec
JI1.1 | Cubukun 0.1 OCHOBBI TPOEKTUPOBAHUS Mockga ; bepnun: {upexr-Menua, 2016,
3IIEKTPOCHAOKCHUS http://biblioclub.ru/index.php?
MPOMBIIIJICHHBIX U page=book&id=459494
TPaXKIAHCKHUX 3IaHHH
y4eOHUK
6.1.2. lono/IHUTe/ILHAS TUTEPATypa
ABTOPBI, COCTaBUTEIH 3arnaBue BubnmoTeka W3paTenbcTBO, TOI, 371. anpec
JI2.1 |IIpusanos B.B. DKCIuTyaTanus JMHAN Mockga ; bepnuH : lupexkr-Menua, 2017,
ANIEKTpoTIepead CHCTEM http://biblioclub.ru/index.php?
AIIEKTPOCHAOKEHUS : yueOHOe page=book&id=481650
nocobue
JI2.2 | KneBuos A.B. CpeactBa onTUMU3aLUU Mockaa :COJIOH-TTPECC, 2009,
MOTPEOICHHSI AIEKTPOIHEPTHH: http://biblioclub.ru/index.php?
CIPaBOYHO-UHPOPMALTMOHHOE page=book&id=117678
nocobue

6.1.3. MeTtoanueckue pa3padoTKu

ABTOPEI, COCTaBUTENIN 3arnaBue bubnnoreka W3naTenscTBO, TOM, 371. ajgpec
JI3.1 | daBbraxua M.H. OO01as sHepreTuka: Hosotpounkx: HO HUTY MUCuC, 2013,
MeToauueckue ykasanus k PI'P ttps://Ims.misis.ru

6.2. [lepeyeHnb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn « AHTepHET»




OnekrponHas obpazoBarensHas cpega (30C) LMS

https://lms.misis.ru/

91 (Learning Management System) CANVAS
D2 | Hayunas snekrponnas 6ubnuoreka eLIBRARY http://elibrary.ru/
73 | Hayunas snekrponnas 6ubnuoteka "KubepJlenunka" | https://cyberleninka.ru/
D4 | Texuuueckas auTeparypa https://booktech.ru/
55 TexHuvecKas TUTEpaTypa - NEKTpoHHast Oudanoreka | http://techliter.ru/
Techliter
6.3 Ilepeuennb MPOrpaMMHOTO odecredeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
.2 Kowmmnac 3D V21-22
I1.3 |Mathcad 14.0 University Classroom Perpetual
I1.4 | Microsoft Office Standard 2013 Russian OLP NL AcademicEdition;
I1.5 |Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
I1.6 | Microsoft Office 2007 Russian Academic OPEN No Level
I1.7 | WinPro 7 RUS Upgrd OLP NL Acdmc
I1.8 | Micro-Cap 10 Evaluation
1.9 | Bbpaysep Google Chrome
I1L10 |Zoom
I1.11 | Microsoft Teams
6.4. IlepeueHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOQecCHOHAIBHBIX 023 JaHHBIX
N.1 |energybase.ru - KaTaJor 3JIEKTPOCTAHIHUH (aTOMHBIX, THIPABINYECKAX, TSIUIOBHIX U JIP.) U MMOJICTAHIINN MUPA;
N.2 |window.edu.ru - eqrHOE OKHO JOCTYIa K 00pPa30BaTEILHEIM PeCypcaM
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenune OcuHarenne
133 VYuebnass  ayauropus  JnA  3aHATHHA | KoMmuiekT yueOHOW MeOenn Ha 56 MecT uis 00yJaronuxcs,
JICKLIMOHHOTO THIIa, NpPaKTUYECKHX | |  CTAalMOHAPHBI KOMIBIOTEp [UIsl [perojaBaTens ¢
3aHATHI BBIXOZIOM B HHTEPHET, MPOCKTOpP, 3KPaH HACTCHHBIH, JOCKa
aymutopHas MenoBas, BeO kamepa Logitech, xonoHkw,
nuieH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
antuBupyc Dr.Web.
224 VYuebnass maboparopust (kommbloTepHsbIi | KommiekT yueOHOW Mebenu Ha 12 MecT s 00yJaronuxcs,
KJIacc) 12 cranuuMOHapHBIX KOMIIBIOTEPOB JUI1 CTYAEHTOB, 1
CTallMOHAPHBIH KOMIIBIOTEp Uil IpernonaBarens (Bce C
BBIXOJIOM B HHTEPHET), MPOEKTOp, OKpaH HACTEHHBbIH,
KOMMYTaTop, AOCKAa ayIWTOpHAs MeloBas, BeO Kamepa,
goctyn x OMOC Vauepcureta MUCHC depe3 mHUIHBIHA
kabuHer Ha miatrpopme LMS Canvas wu  Moodle,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
antuBupyc Dr.Web.
113 VYuebHas mabopatopus (xkommbloTepHbIH | KoMruiekt yaeOHoi MebGenmn Ha 12 mecT s obydaromuxcs,

KJI1acc)

12 cranuuMOHapHBIX KOMIIBIOTEPOB JUIl CTYAEHTOB, 1
CTallMOHAPHBIH KOMIBIOTEp Ui mpenogasarens (y Bcex
BBIXOJl B HHTEPHET), MPOEKTOpP, OSKPaH HACTEHHBIH,
KOMMYTaTop, JOCKa ayQuTOpHas MeJoBas, BeO Kkamepa
Logitech, noctyn x OUOC Yausepcutrera MUCHC uepe3
TUYHBIA KabuHeT Ha twiatdpopme LMS Canvas u Moodle,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
arTusupyc Dr.Web.

8. METOAUYECKHE YKA3AHUA J1JISA OBYYAIOINUXCA

B mporuecce u3yueHns AUCUUILTUHEI BRIACISAIOT IBa BUAA CAMOCTOSATEILHONW Pa0OThL: ayAUTOpHAS U BHEAYAUTOPHAsS. AyIUTOpHAs
CaMOCTOsITeNIbHASL pab0Ta 0 TUCHUILIMHE BBIOJIHSICTCS Ha YUeOHBIX 3aHATHAX M0]] PYKOBOJCTBOM IIpernoaBatels. BHeaynuTopHas

camMocCTosATeNbHas paboTa - manupyeMas yueOHas padota 00yJaronMcs, BRIIOTHsIEMas! BO BHEAYUTOPHOE BPEMSI 110 3a/IaHUIO0 U
IPU METOANYECKOM PYKOBOJICTBE MIPEMOAaBaTels, HO 0e3 ero HemoCpeACTBEHHOTOo yuacTusi. CaMoCTosATeIbHAs paboTa, He
MPEAYCMOTPEHHAS TIPOTPaMMON YIeOHOM TUCIUIUINHBI, pACKPBIBAIOIICH U KOHKPETU3UPYIOIIEH ee COJepIKaHHue, OCYIIeCTBIIACTCS
00yJarommMMcs THAIIMATHBHO, C TEThI0 peaTi3ani COOCTBEHHBIX YI€OHBIX M HAYIHBIX HHTepecoB. st 6oee 2 HEeKTHBHOTO
BBITIOJIHEHHS CAMOCTOSTENILHOW paOOThI O AUCIUILTUHE PENoaBaTeNlb PEKOMEHAYET HCTOUHUKH [T PadOThI, XapaKTepu3yeT
HanOoJee PaoOHAIbHYI0 METOAUKY CAMOCTOSTEIBHON pabOoThI, IEMOHCTPUPYET pPaHee BHIMOJIHEHHbBIC 00yJaroIMICs paboThl U




T. 1. Buzpl 3aganuii A7t BHEayAUTOPHOM CaMOCTOSATENBHOM PabOTHI, UX COepKaHUEe U XapaKTep MOT'YT HMETh BAPHATUBHBIN U
I depeHIMPOBaHHbIA XapaKTep, YIUTHIBATh HHANBHIYaIbHbIE 0cOOCHHOCTH oOyuatomerocst. CamocrosTenbHas paboTa MOXeT

OCYIIECTBIATHCS MHIUBHAYATbHO WU IPYIIIAMH CTYAEHTOB online U Ha 3aHATHSAX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKU CAaMOCTOSTENILHONU paObOThI, YPOBHS CI0KHOCTU. KOHTPOMb pe3yapTaToB BHEAYAUTOPHON CAaMOCTOSTENHHON paboTh

OCYITECTBIIETCA B IIpeAenax BpeMeHH, OTBEICHHOTO Ha 00s3aTeIbHBIC YIeOHbIE 3aHATHA 10 TUCIUIUIHHE Ha MPAKTHICCKIX,
71a00PaTOPHBIX 3aHATHAX.




