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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:

221 Be3omacHOCTD KU3HENESATEIHHOCTU

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 TTIOHATHS B cepe PyHKIIMOHNPOBAHUS PA3ITHIHBIX BUAOB JIEKTPOIHEPTETHIESCKIX YCTAHOBOK,
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 AJEKTPOIHEPTETHYECKUX 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 MeToBI pacyeTa peXHUMOB PaOOTHI AMEKTPOIHEPTETHICCKUX 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:

VK-6-Y1 00BscHATH (hu3MUecKrue OCHOBHI ()YHKIMOHHUPOBAHHS PA3IMYHBIX BUIOB AJICKTPOIHEPTETUICCKUX YCTaHOBOK,
aHAITM3UPOBATH MPOIIECCHI B JICKTPOIHEPTETUIECKUX YCTAHOBKAX B PA3IMUHBIX PEXUMaX pabOThI

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:

ITK-4-B1 0CHOBHBIMH CITIOCOOAMU peaTU3alMy SHEPTOCOESPEraloNInX PEKUMOB IKCILTYaTaI[UH JIEKTPOIHEPTETHUECKOTO
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 B
JHepreTuky. Boipadorka

3JIeKTPOIHEPTHH

1.1 BBeznieHue B 3HEpreTUKYy. 4 2 JI1.1J11.2
THMbI 251eKTpUYECKUX JI1.3 J11.6
craniuii. OCHOBHbBIE JI1.7J12.1
coopyxenus [ DC. J12.2
OCHOBHBIE THIIBI J12.4J13.1

koMnoHoBKa 3gauuii ['DC.
Bunst ruapoTypOuH 1
001acTH MX MPUMEHCHNS.
[IpuHumne! neicTBUsA
napoBbIX KOoTii0B TOC u
ADC, peakTopoB 1
naporeseparopos ADC.
ATnbTepHAaTUBHBIE
anekTpocTaniy. /JIex/




1.2

PasButue
aNeKTpo3HepreTiku Poccun
1 3apyOSKHBIX CTpaH.
OObeauHeHNE
JIEKTPOCTAHLIUHI B
sHeprocucreMsl. Ennnas
SHEpreTHYecKas CucTeMa
Poccuu. M3yuenue cxem
I'2C, TOC n
ADC.Onepreruka PO u
3apyOeKHBIX CTPaH.
Oco6ennoctu padotel [DC B
GanaHce MOIIHOCTH (B
CYTOYHOM Tpaduke
Harpy3ku). DJHepreTHIecKue
HOKa3aTex
KOHJICHCAITHOHHBIX TEIUTOBBIX
U ATOMHBIX 3IEKTPUIECKHX
cranuii (TOC u ADC),
napora3oBbiX (I1T'Y) u
ra3oTypOouHHEIX (I'TY)
yctanoBok TOC.
KoMnoHoBKa pa3nu4HbIX
THUTOB 3MeKTpocTani. /Cp/

30

JI1.2 J11.7

Pasgen 2. O0mme cBeaeHust
0 cHCTeMax
3JIeKTPOCHAOKEHHST
HpOMLlHIJ'leHHOFO
npeanpusaTUs

2.1

XapakrepucTuka
3JIEKTPONPHEMHHUKOB O
HaJIeXKHOCTHU. PexxuMbl
pabOTHI 2IEKTPONPUEMHUKOB.
OnexTpUUecKue Harpy3Ku U
ux rpadukw. /Jlex/

JI1.4 JI1.5
JI1.7J13.1

22

Pacuer anekTpuyeckux
Harpy3ok. /TIp/

J1.5
JI1.7J13.1

23

HccnenoBanue pexxuma
HelTpanu Ha Mozensx. /J1ab/

J1.7

24

OCco0EHHOCTH ¥ OCHOBHBIE
TpeOOBaHMUS K CHCTEMaM
AIIEKTPOCHAOKEHHS
MIPOMBIIIIEHHBIX
npeanpustuil. Hanpspkenust
ANIEKTPUYECKUX CETEH.
PexuMebl HEWTpanu
ANEKTPUIECKUX CETEH.
[IpueMHUKH 371EKTpUYECKON
SHEPTHH MPOMBIIIIICHHBIX
npexnnpustuii. OCHOBHBIE
MOJIO’KEHUS TEXHUKO-
SKOHOMMYECKUX PacueToB B
anexrpocHabxkenun. /Cp/

30

1.4
JI1.7J13.1

Pa3gen 3. Buyrpunexosbie
JJIeKTpHYecKHe ceTH

3.1

OCHOBHBIE CXEMBI LIEXOBBIX
TpaHCc(hOpMaTOPHBIX
nojcranuuil. Meronuka
BbIOOpA YUCIIa U MOLTHOCTH
LIEXOBBIX TPAaHCHOPMATOPOB.
OcHOBHOE
3IEKTPOOOOPyIOBaHNE
LEeXOBBIX cereil. /Jlex/

JI1.7J12.3J13.
1




32

Br160p uncia u MOIHOCTH
[IEXOBBIX TPAHCHOPMATOPOB.
Br160p ceueHuns mpoBOIOB,
Kabeei u U H 110

Harpesy. /IIp/

JI1.7J12.3J13.
1

33

Uccnenosanue
BBICOKOBOJILTHOI'O
TpaHcdopmaropa /J1ad/

1.7

34

Knaccugukanms momenieHuit
Y HapYKHBIX YCTaHOBOK IO
OKpYKaroIen cpere.
CtpyKTypa 1IeXOBBIX
JNIEKTPUUECKUX CETEH.
KoHcTpykTHBHOE
BBITTOJTHEHHE BHYTPHIIEXOBBIX
IEKTPUUECKUN CeTeH.
OcHOBHOE
AIIEKTPOOOOPYIOBaHUE
[EXOBBIX ceTell. Brioop
ceueHHs MPOBOJHUKOB O
KOHOMHYECKOH IIIOTHOCTH
TOKa | TI0 TIOTepe
HanpsbkeHus. Pacuer cereit
OCBETHTEIBHBIX
ANEKTpOycTaHOBOK. /Cp/

30

JI1.7J12.5J13.
1

Paznen 4. BuyrpuzaBoackoe
3J1eKTPOCHAOKEeHHEe

4.1

Kaprorpamma Harpy3ox.
Haznauenue u ocobeHHOCTH
ANEKTPUIECKUX CeTeH
BHYTPH3aBOJICKOTO
AIIEKTPOCHAOKEHHS
HanpspkeHueM Boimie 1000 B.
CxeMBbI 1 OCHOBHOE
ANEKTPOOOOPYIOBaHNE
TJIAaBHBIX TOHU3UTENBHBIX
noactanuuii. Konerpykuuu
pacIpeneTuTenbHBIX
ycrpoiicts. Bo3nyiinsie
nuHun. KabenpHbIe THHUH.
Toxomposozst. /Cp/

20

JI1.7J13.1

Pasgen 5. Komnencanus
PeAKTHBHOI MOIIHOCTH




5.1

IlonsATue 0 peakTUBHOM
MOILIHCOTH U €€
komrneHcanuu. banane
aKTUBHBIX U PEAKTHBHOMN
moIHocTi. OCHOBHBIE
MOTPEOUTETH PEaKTUBHOM
MorHocTH. Cpencraa
KOMIICHCALIUU PEaKTUBHOI
MOIIIHOCTH. 3HaUeHUE
MEPONPUATHH IO
KOMIICHCALIUU PEaKTUBHOI
MOIIIHOCTH. BiusHue
PEaKTUBHOM MOILITHOCTH Ha
TIOTEPH MOIITHOCTH H
3IIEKTPO3HEPTHH.
OpraHu3aluoHHbIE
MEPOTIPUSITHS IO
KOMIICHCALIUU PEaKTUBHOMI
MOIIIHOCTH.
B3aumooTHOLIEHUS
SHEPTOCHAOKAIOIINX
opraHusanuil u
MoTpeOuTENeH
IIEKTPOSHEPTHH.
HopmaruBHas ToOKyMeHTaIHS
B 00J1aCTH KOMIEHCAIIH
peakTUBHOM MOIHOCTH. /Cp/

J1.7

Pa3nen 6. Peseiinas
3aLUTA JJIEKTPOYCTAHOBOK

6.1

TpebGoBaHus K peneiHoi
3aIIUTE 3IEKTPOYCTAHOBOK.
3aimmra ¥ aBTOMATUKA JIMHUH
3NIeKTporiepeiadyn. 3amuTa u
aBTOMAaTHKa DJIIEMEHTOB
CTaHIMH, TOJICTAHIIUS 1
notpeduTeneit
3NIEKTPUUECKOH

sneprun. /Jlex/

J1.1
JI1.7J12.5J13.
1

6.2

[ToBpexnaenue u
aHOPMAJTBHBIE PEIKUMBI
paboTHI B SHEPreTHUECKUX
cucremax. [IpuHIumne!
BBITTOJTHEHUS peNIEHHON
3amuThl. MakcuManbHO-
TOKOBAas U
nuddepeHnrabHas 3alUTa.
ABTOMAaTHYECKOE TIOBTOPHOE
BkitoueHue (AIIB).
ABTOMaTHYecKecKast
yacTtoTHas pasrpyska (AUP).
[TonsiTue o
MHUKpOTNPOIIECCOPHOM
peneitHoil 3anuTe.
Tenemexanuzauus u
JUCTIeTYepHU3aLus Ha
ANEKTPOCTAHIHSIX U
MOJCTAaHLUAX. DKCIUTyaTalus
IUQPPOBBIX YCTPOICTB
peneitHoit 3amuTsl. /Cp/

JI1.7J13.1

6.3

IToaroroBka u cmaya
JK3ameHa /DK3aMeH/

5. ®OHJl OHEHOYHbBIX MATEPUAJIOB




5.1. Bonnpochl 1511 caMOCTOATEIbHOM NOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOi)

Bomnpocs! k sx3ameny (OIIK-6, ITK-4, YK-6)

1. TonnuBHO-3HEpreTHYecKuil Komiuiekc P®

2.Enunas sHepreruueckas cucrema PO

3.PoiHOK 2nekTposHepruu PO

4.0co0eHHOCTH U OCHOBHBIE TPEeOOBAHMUS K CUCTEMaM 3JIEKTPOCHA0KEHHUS IPOMBIIUICHHBIX IPEINPUSITHH
5.0cHOBHBIE MTOJI0KEHHUS TEXHUKO-3KOHOMUYECKHUX PACUYETOB B IEKTPOCHAOKEHNH. HanpskeHns aIeKTpiIeckux ceTei
6.PesxxuMBI HEHTpau MEKTPHUECKUX ceTel

7.IIpueMHUKH D3 MPOMBINUICHHBIX TPEINPUATHN

8.XapakTeprcTHKa AIEKTPOIIPHEMHNAKOB 10 HAZCKHOCTH

9.PexxuMBI paboTHI AIEKTPOIIPUEMHIKOB

10.DnexTpudeckue Harpy3Kku U ux rpaduku

11.Ha3zHayeHne 1 0COOEHHOCTH NMEKTPUIECKUX ceTel HanpshkeHueM 10 U Beime 1000 B

12.Bo3nyuisble TMHUN

13.KabenpHble TUHAN

14. TokonpoBoIbI

15.CxeMBI 1 OCHOBHOE 3IEKTPOOOOPYIOBAHHE TTIABHBIX TOHU3UTEIBHBIX ITOICTAHIHN

16.CtpykTypa 1IeXOBBIX [TOJACTAHLIUN U ceTel

17.B160p yrcna 1 MOLUTHOCTH CHJIOBBIX TPaHC(HOPMATOPOB

18.Bp100p MecTa pactonoKeHHs TIIaBHBIX U IIEXOBBIX ITOACTaHIIUH

19.Pacuet TOKOB KOPOTKOI'O 3aMbIKaHHS

20.21eKTpOANHAMUYECKOE U TEPMHUIECKOE ICHCTBHSA TOKOB KOPOTKOTO 3aMBIKAaHHS

21.BbI00Op 2NEKTPUYECKUX AMIAapaToOB U TOKOBEIYIIUX YacTel

22 .D5eKTpruUecKuil pacueT OCBELICHUS

23.CpencrBa KOMIIEHCAUM PEAKTUBHONM MOLIHOCTH

24.OcHOBHBIE pacyeThl MPHU KOMIIEHCALUU PEAKTUBHOW MOLTHOCTH

25.KoHCTpyKTHBHOE BBITIOJIHEHUE U Pa3MEILEHNE KOMIEHCHPYIOLUX YCTPONUCTB

26.TpeboBaHMs K peNIeHHOHN 3alIuTe AMEKTPOYCTaHOBOK

27.3ammrTa 1 aBTOMATHKA JIMHAN JIEKTpoIiepeiadn

28.3amuMTa 1 aBTOMaTHKa 2I€MEHTOB CTaHLUH, TTOACTaHIMS U NOTpeOUTeNel dMeKTPHUECKOH SHEPTUH (3alHUTa FeHEPaTOPOB,
TpaHc(opMaToOpOB, IBUTaTENCH U T.11.)

29.TToHATHA 00 aBTOMaTHIECKOM ITOBTOPHOM BKiroueHUH (AIIB) 1 aBTroMaTHdeckoit yacToTHOH pa3rpyske (AUP)
30.Peanu3anus peneifHON 3aIUTHI U CXEM aBTOMATHKH

5.2. Ilepeyenb padoT, BLINOJIHAEMBIX N0 AUCHMIUINHE (Moay.10, npakTuke, HUP) - 3cce, pepepaThbl, NpaKTHYECKUE U
pacyeTHo-TpacduIeckne padoThbl, KYPCOBbIE PA0OThHI, MPOEKThI M JAP.

ITo mucrurmnHae <<O6111a51 OHCPICTHUKaA» BBITIOJTHACTCSA pacquHo-rpa(queCKoe 3alaHUC I10 TEME <<3J'[eKTpOCHa6)KCHI/IC y4yacTka
MCXAaHHYCCKOI'O IcxXay.

Conepxanue PT'P:

1) Kparkas xapakrepucTuka JIE€KTpOIPUEMHUKOB 1ieXa

2) Be160p 1 000CHOBaHME CXEMBI IEKTPOCHAOKEHUS 1ieXa

3) Pacuer anexTpuueckux Harpy3ok ydacTka Iexa

4) Br160p Mapku U cedeHHs] TOKOBEIYIINX JacTeil (IIpoBoOB, KabeneH, IMHHOIPOBOIOB)
5) Bb160p KOMMYTAIIIOHHON M 3aIIUTHOM armaparypsl

6) Br160op mMomHoCTH TpaHchopMaTopoB LEXOBON MOACTAHIIMU

7) KomrieHcarus peakTHBHOW MOIIHOCTH

8) Pacuer nuraromeit muann 10 kB

9) KoHCTpYKTHBHOE BBIIIOJIHEHUE LEXOBOM CETH

TCKyU_II/Iﬁ KOHTPOJIb 3a BBIITOJIHCHUCM PI'P OCYHICCTBJIACTCA MPEIOAABATCIICM IIYTEM IIPOBCPKU pa3aCsiOB B COOTBETCTBUHU C
IIJIAHOM BBITIOJTHCHUS.

5.3. OuneHoYHBIE MaTepuaJibl, HCNOJIb3yEMbI€E JJIfl JK3aMEHa (onncalme GHJIeTOB, TECTOB H T.l'[.)

OK3aMeHaIMOHHBIN OHUJIET 10 JUCIUIUIMHE BKIIOYAET B ce0s ABAa TEOPETHUECKUX BOMPOCHI IO TeMaM, H3JI0KEHHBIM B 4 pasjene
nannoit PIT/I. bunersl xpansrcs Ha kadeape u YTBEPIKICHBI €€ 3aBEAYIOLIIM.

IIpumMepsl BOIPOCOB U 3aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

OnekTpruyeckas CTaHIUs — 3T0. ..

3IIEKTPOYCTAHOBKA, IPOU3BOASIIAS SIEKTPHIECKYIO SHEPTHIO

3JIEKTPOYCTAHOBKA, MPOU3BOAAIIAS JIEKTPHUIECCKYIO U TEIUIOBYIO SHEPTHIO

3NEKTPOYCTAHOBKA, IPOU3BOAIIAS MIEKTPHUYECKYIO HIIH IEKTPUUECKYIO U TEIUIOBYIO SHEPTHIO

OnexTpuyuecKas MOACTAHIMSA — 3TO. ..

3NIEKTPOYCTAHOBKA, PeHA3HAUEHHAS JUIs IpHeMa U IIpeoOpa30BaHUs 3IEKTPUUECKOI SHeprun
3JIEKTPOYCTAHOBKA, B KOTOPOIl MPOM3BOAUTCS, peoOpa3yercsi, OTPeOIsIeTCs SNEKTPOIHEPTHs
AIIEKTPOYCTAHOBKA, IPON3BOIAIIAS HIIEKTPUIECKYIO U TEIIOBYIO SHEPTHIO




B coctaB EDC P® He BXOIUT 00beIUHEHHAS SHEPTETHYIECKAs CHCTEMA
Vpana

Cubupnu

Bocroka

Cesepo-3amnana

CesepHoro Kaskaza

TpaauuoHHbIE 3IEKTPOCTaHIMH 3TO. ..
K3C, CoOC

3C, TEOTAC

ADC, I'2C, KBC

MexaHnueckass 3HEPTHs BOJHOTO TIOTOKA PeKH (TUAPABINYECKAs SHEPTHS ) IPeoOpa3yeTcs B ASKTPUIECKYIO SHEPTUIO Ha
ABC

T2C

IaC

KASC

OCHOBHOﬁ THII 3HeKTpOCTaHHPII>II pacnonaraeMLIﬁ B IICHTPC JICKTPHUICCKUX U TCIJIOBBIX HArpy30K
Ty

IP3C

ADC

I'2C n TADC

TDI]

OHeprusi, BBICIsAeMasi IPY CTOPaHUX KAMEHHOTO YIIIsi, Topda, ra3a, HeTH ¥ APYTHX BUIOB TOIUIMBA, IpeoOpasyercs B
AIIEKTPUIECKYIO SHEPTUIO Ha

ABC

T2C

IaC

KA3C

MexaHuueckast 3HEpIHs BO3JLYIIHOTO ITOTOKA IIPe00pa3yeTcst B AMEKTPUUECKYIO SHEPTUIO Ha
ASC
ToC
IaC
B9C

Kakwue a51eKTpocTaHIIMy OTHOCST K Pa3psily BEICOKO MaHEBPEHHBIX ?
KOH/ICHCALIOHHBIC

TEIIORJIEKTPOIIEHTPAIIH

THIPOIEKTPOCTAHIUI

aTOMHBIE JIEKTPOCTaHIIUN

reoTepMalibHbIE 3C

Io KakuM IpH3HAKAM PA3[CISIIOT EKTPUUECcKre cTaHK? BriOepuTe OKH WM HECKOJIBKO OTBETOB!
0 BTy UCIIOJIB3yeMOH SHEPTUH

TI0 BHJLY TEIIJIOBOTO JIBUTATEIIS

MO BHUJIY YEKTPUIECKOTO JIBUTATEIsS

MO BHJY OTITyCKaeMOM SHEPruu

TIpUHIUIIBI TOCTPOCHUSI CXEM BIICKTPOCHAOKECHHSI
OTKa3 OT XOJIOJHOTO Pe3epBa

paszenbHas paboTa JIMHHUI 1 TpaHCHOPMATOpPOB
1enecooOpa3sHoOCTh

HaJIeKHOCTD

riy6oKOe CEeKIMOHUPOBAHUE

K I xkaTeropun mo creneHu 6ecrepeboifHOCTH AMEKTPOCHAOKEHUS OTHOCATCS IEKTPOIPHEMHUKH
NepephIB B DJIEKTPOCHAOKEHNH, KOTOPOE BIICUET 3a c000 00s3aTenbHoe OTKIII0UeHHEe 000pyI0BaHIe
OTIACHOCTb JUISl KM3HH JIFO/IeH

KOPOTKHE 3aMBIKaHUS

IepepsiB B anekTpocHabxkenuu 11s [ kareropuu 1omyckaeTcst Ha Bpemst
BKJIFOUYCHUS pe3epBa CHJIaMH JISKYPHOTO ITepcoHaia

ABTOMAaTHYECKOTO BKITIOUECHUS pe3epBa

BBINOJIHEHUS OTIEPALIUi JUCTIETYEPOM




FJ'Iy6OKOe CCKIIMOHUPOBAHUE ITPUMEHACTCA OJIsA
YMCHBIICHU COTTPOTHUBJICHUS

obOecreueHns 1 IOBEBIIICHUS HaIC)KHOCTHU
YMEHBIICHUS KOJINYECTBA DJICKTPUYCCKUX allapaToB

ITuTanue KpymHBIX U 0c000 KPYIMTHBIX TPEANIPUATHH BBITIOIHSIIOT HAPSHKEHIEM
110 kB

220 kB

6 kB

330 kB

500 kB

35 kB

Pacuer Harpy3ok npousBoguTcs

MOCJIE COCTaBIIEHUS CXEM EKTPOCHAOKEHUS
Ha 3aKJIIOYUTENBHON CTaluy NPOEKTUPOBAHUS
Ha Ha4aJIbHOU CTaJUU IPOCKTUPOBAHUS

HcxoaHble naHHBIE [UIsl ONPEENCHUS Harpy30K
TeHepalbHbIN IIaH

BEZIOMOCTb HAarpy30K

cxema

YCTaHOBJIEHHAsI MOILHOCTh

K02 pUITHEHTBI

YacToTa BpalleH!H TypOOreHepaTopa, py YUCIIe Map MOJCOB p=2
750 06/MuH

300 o6/Mun

1500 06/MuH

3000 06/MuH

1000 06/Muu

CustoBbie TpaHCHOPMATOPBI M ABTOTPAHCHOPMATOPBI IIPEAHAZHAYCHBI
JUTSL TIOHMYKEHUS HATIPSDKEHUS M TOKa

JUTS TIOBBIIICHHUS HATIPSDKCHUS U TOKA

JUTSL IPeoOpa30BaHusI HAMIPSHKEHUSI

JUTS TipeoOpa3oBaHus TOKa

JUTSL IPe0OPa30BaHUSI SHEPTUH C OJHOTO HAMPSIKECHHS HA APYroe

MourHocTh Tpanchopmaropa I'TIIT onpenensercst

AKTUBHOM Harpy3Koil MpeJnpusaTUs U pEaKTUBHOM MOITHOCTBIO CUCTEMBI
PEAKTUBHOM HArpy3KOi NPEeANpPUATUS U PEAKTUBHOM MOIIHOCTBIO CUCTEMBI
AKTHBHON Harpy3koil MpeAnpusTHs U HOTHOH MOIIHOCTBIO CHCTEMBI

HauBsrogneiimas MOIIHOCTH TpaHCHOPMATOpPA 3aBUCHT OT
BEJIMYMHBI XapakTepa rpaduka deKTPUIECKON Harpy3Ku
JUIMTENILHOCTH HapacTaHUsl Harpy3KH 10 rojam

YHCIIa 9aCOB PabOTHI IPEAIPHATHL

CTOMMOCTH 3J1€KTPOIHEPTUH

3apInIaThl 00CITY)KHBAIOIIETO TIEPCOHANA

Yucio 1exoBBIX TPaHC(HOPMATOPOB OMPEEIAETCS

TUTNIOM TpaHcdopMaTopa

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

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

KOMMYTAITUH TOKOB BO BCEX PEKHMAX

Pa3beauHuTeny npegHa3sHadeHsl M1

CO3JIaHUs BUAMMOTO pa3phiBa IIPU PEMOHTE AEKTPOOOOPYJOBAHUS
KOMMYTAIIH JIFOOBIX TOKOB

ABTOMAaTUYECKOIO OTKIIIOYEHHS TOKOB

1epeBoia ¢ 0IHOM NapajieNbHOM BETBU HA JPYTYIO




PazbenuHuTENN BBIOMPAIOT 11O

HOMHUHAJIbHBIM I1apaMeTpaM

Harpy3Ke BTOPUYHBIX LiEHen
3JIEKTPOAMHAMUYECKON U TEPMUYECKON CTOUKOCTH
XapaKTEepUCTUKE TOKOOTPAHUUEHUS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beIHHUTEINM. .
pyOsIIero THMa

MOJIBECHOTO THIIA

TOPU30HTAIBHO - TIOBOPOTHOTO THIIA

KaTsIIero TUIa

BaKyyMHOT'O THIIA

PazpequHUTENAME HE JOMYCKACTCS BBINOIHSITE CIEAYIONINE OIePaIiy
OTKJIIOUCHHUE U BKIIIOUEHHE HEHTpasell TpaHCGOpMaTOPOB B JFOOBIX PeXKUMaX
CO3JIaHHE BUIUMOTO Pa3phIBa B OTKIIOYEHHOH AJIEKTPUIECKOH [eTn
OTKJIFOUCHHUE U BKIFOUCHHUE 3aPSIHOTO TOKA IITHH

OTKJIIOYEHHUE TOKA HArpy3Ku 1o 15 A mpu Hanpspkenuu a0 10 kB
OTKIJIIOUYEHUE TOKA KOPOTKOTO 3aMbIKAHUS

PazwequHUTENN BRIOUPAIOT IO

HOMHHAJIBHBIM [TapaMeTpam

Harpy3ke BTOPUYHBIX LieHen
JEKTPOAUHAMHUYECKON U TEPMUUECKON CTOMKOCTH
XapaKTepUCTUKE TOKOOTPAHUUCHUS

KopoTko3ambikaTemns - 3T0 KOMMYTAIlMOHHBIH amnmapar...

MpeaHa3HaYeHHBIN TSI OTKIIIOYESHUS SIEKTPHUYECKOH 1IeNH B HEHOPMAJIBHBIX peKUMax paboTsl TpaHcopmaTopa
NpeaHa3HAaYEeHHBIN JUIsS OTKIIIOYEHUS IEKTPUUYECKOI ey IPU KOPOTKOM 3aMbIKaHUU

TIpeHa3HAYCHHBIN JUTS CO3/IaHUS HCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHHMS B IIEMTH TpaHcHopMaTopa Mpu BUTKOBOM 3aMbIKaHHU
BHYTpH TpaHcopMaTopa ¢ IebIo €ro JaTbHEHIIEro OTKII0YSHHUS

C CaMOBO3BpATOM MpeHA3HAUYEHHBIH U1 CO3MaHHUs UCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHUs P BUTKOBOM KOPOTKOM 3aMbIKaHUH
NpeaHa3HaYeHHBIN JUIsl yIPaBIEHUs JNEKTPUUIECKOH Lenbo IPU KOPOTKUX 3aMbIKaHHUSAX

Otaenureny nperHa3HauYCHbI

JUTSL PYYHOTO OTKJIFOUEHHS 00ECTOUYCHHBIX Ierei

JUTSL pyYHOTO OTKJIFOUEHUS 1IeTIel 1101 Harpy3Koi

TS aBTOMAaTHYECKOTO OTKITFOYEHUSI 00ECTOYEHHBIX IIEei
JUISL TUCTAHIIMOHHOTO OTKJIFOUEHMS Lieneil ¢ Harpy3Kou
JUTSL aBTOMATHYECKOTO OTKJIFOUEHUS TIeTIel 1101 Harpy3Koi

OTtaenurens OT Pa3beINHUTENS OTIUYAETCS
rabaputamu

CTIIOCOOOM TalIeHHs JTyTr

TUIOCKOCTBIO JIBHKECHUST HOXKEH

KOHTaKTHOM cucteMon

TPUBOJIOM

B orxmrouaronux anmapatax g0l kB He mpuMenseTcs cnocod rameHus Jyru
JIBUJKEHHME AYTH B MATHUTHOM I10JI€

MHOTOKPaTHbIA Pa3phIB LENU TOKA

raleHue Tyru B y3KHX LeIsaX

YIUIMHEHHE TyTU

JieTieHe AIMHHOM Myry Ha psif KOPOTKUX

ABTOMaTHYECKUE BHIKIIOYATENH IPUMEHSIOT B 2JIEKTPOYCTAHOBKAX
no 1 kB

1o 6 kB

no 10 xB

BeIxirouarenu Harpy3o0Kk npeaHa3sHaueHbl IS
KOMMYTaI[UFl HOMUHAJIbHBIX TOKOB
OTKJIIOUEHHS TOKOB K3

KOMMYTAITUH TOKOB BO BCEX PEKHMAX

Crioco0Bl rameHust MEeKTPUIECKOH TyTH UCTIONb3yeMble B anmapaTax 1o 1000 B
ralleHue YTy B Ta3aX BBICOKOTO JaBJICHUS, ABMKEHHE YT B MATHUTHOM MOJe, YIJTHHEHNE JyTH




YIUIMHEHUE 1yTH, JBUKEHHUE AYTU B MATHUTHOM I10JI€, TallleHue IyTH B BaKyyMe

ranieHue 1yru B BaKyyMe, YAJIMHEHHUE TYTH, IBU)KEHHUE JYyI'M B MATHUTHOM I10JIE

JleNieHue IIMHHOW AYTH Ha s KOPOTKUX, TAllIeHHe ATy B Macje, yIUIMHEHHE Tyra

YIUIMHEHUE YT, IBUKEHHUE AYTH B MATHUTHOM I10JI€, JIeIeHHE AJIMHHON AYTH Ha sl KOPOTKUX, TallleHHe AYTH B Y3KUX LIENIAX

Jst ratieHus anexTpUuYecKoi qyry B anmaparax o 1 Beime 1000 B ucnonb3yercst
TalIeHue B derase

TaleHne Iyru B Macie

raiieHue IyTy B BAaKyyMe

TaIllleHNe IyTY 32 CYET CHHXPOHMU3AINYA MOMEHTA OTKITIOUEHHSI ¢ OECTOKOBOM May30i
TallleHne Iyra B Y3KUX IIEeNAX, yITUHEHUE TyTH

W3mepurensHble TpaHC(HOPMATOPHI TOKA IPETHA3HAYCHBI IS
U3MEpPEHUs IEPBUYHBIX TOKOB

U3MEPEHMs] BTOPUYHBIX TOKOB

npeoOpa30BaHMs IEPBUYHBIX TOKOB B CTAaHIAPTHBIE BTOPUIHBIE

M3mepurenbuble TpaHcHOpMaTOPB TOKA BEIOUPAIOT
10 HOMHMHAJIbHBIM ITapaMeTpam

10 KOMMYTAITHOHHOH CIIOCOOHOCTH

10 TEPMUYECKON U MIEKTPOAUHAMHYECKON CTOMKOCTH
M0 XapaKTePUCTHKE TOKOOTPaHUYIEHHS

0 Harpy3Ke BTOPUYHBIX IeTIeH

I[H}I CHMIKCHUS TEMIICPATYPHI IJIABJICHUS BCTAaBKU B MPEAOXPAHUTEIIAX C HAIOJIHUTEIIEM UCTIOJIb3YCTCA
MeTautypradeckuii 3p(dexT - Ha MOJOCKK MeIH HAIasHbI IIAPHKU 0JI0BA

TPOPE3H, YMCHBIIAIOIINE CCUCHUE

YCTaHaBJIUBAIOTCA MapaUICJIbHBIC TIJIAaBKUE BCTABKU U3 PA3HBIX MaTCpUaIOB

MUIACTHHBI [IEPEMEHHOTO CEUCHHSI

HaII0JIHUTCIIb, KOTOpBIﬁ IpU ralliICHUU Oy OKUCIACTCA (peaKHI/Iﬂ MMPOTCKACT C NMOIVIOIICHUEM BHGpFI/II/I)

B kauecTBe Marepuaiia riaBkou BctaBku npenoxpanureneit tuna IIKT ucnons3yror
cepebpo, aFOMUHUN

aTIOMHUHWH, CTaTb

MEb, ATIOMUHUNA

MeJib, CTalb

MeJib, cepedpo

IIpuMeHeHne KaKUX IUTaBKUX BCTABOK pa3peruactcsi?
KaJTHOPOBAHHBIX

HEeKaTHOPOBAaHHBIX

nro0oro TUma

B 3aBHCHMOCTH OT CUTYaIlHU{

Kak cnemgyer BeIOMpaTh IpeIOXpaHUTETH?

M0 OTKITIOYaroMIell clocoOHOoCTH

0 BKJIOYAIOIIEH CIOCOOHOCTH

IO IPeAEIbHO NOIYCTUMOMY TOKY, BOSHUKAIOILIEMY IIpH BKIoYeHUH Ha K3

BrI00op cxeM 3MeKTPOCHA0KEHUS 3aBUCHT OT
KaTeropuu MoTpeouTene

pacyeTHO MOIIHOCTH

YOAJIEHHOCTH OT UCTOYHHUKA MTUTAHUS
KOJINYECTBA [TOACTAaHLIUI

PO3bI BETPOB

PaznenbHas pabora TMHUIN U TpaHCHOPMATOPOB IPUHUMAETCS
C LIEJIBIO YBEJMYCHHUS COTPOTHBIICHUS 1, yMEHBIICHUS TOKOB K3
SKOHOMHH IEKTPOOOOPYTOBAHUSL

YMEHBLIEHHUS MOTEPh

CeueHns IPOBOJIOB | KW Kabenel BRIONpatoT
MO TEXHUYECKUM YCIOBHSIM

0 Ha/ISKHOCTH

10 5KOHOMHUYECKHM YCIOBHSIM

KaIMTaJIbHBIM 3aTpaTaM




Ceuenus MPOBOOB | KU Kabeneil BeIOuparoT
0 CIOCO0Y MPOKIATAKH

M0 HOMHUHAJILHOMY HaIpsHKESHHIO

10 CTOMMOCTH

[0 TIOTEPsIM HAIIPSKCHHS

Jluaus u3 xabeneit, mpeaHa3HaYeHHAS IS TIepeady IEKTPOIHEPTHU Ha PACCTOSTHUE HA3hIBACTCS
KaOeNnbHbIN KaHal

KaOenbHasH TUHUS

KaOeypHas TpaHIIIes

KaOenpHasg dcrakaaa

Pacumgpyiite mapky cuoBoro kademist ACh 3*95

TPEX>KWIBHBIA Ka0eJb CO CBUHIIOBOM 000JI0UKOM ¢ METHBIMHE KIJIAMH, TUTOIIAABI0 CeUeHHs 95 MM2
JIBYXKHIIbHBIN KaOellb CO CBUHLIOBOK 00O0JI0YKON C MEAHBIMHU KHUJIaMH, TJIOLIAIBI0 cedeHus 95 Mm2
TPEX)KUIBHBIN Ka0Oesb CO CBHHIIOBON 000JIOUKON C AIFOMHHUECBBIMU KHJIaMH, TUTOMIAJBIO CEYCHUST 95 MM2

TexHUYECKHE yCIOBHS BEIOOpA CCUCHUH BO3IYIIHBIX M KAOCIBHBIX JINHUI
MO HAarpeBy PacyeTHBIM TOKOM

YCIIOBHSIM KOPOHUPOBAHHUS

MEXaHUYECKOU MPOYHOCTH

KaIMUTalbHBIM 3aTpaTaM

HarpeBy OT KPaTKOBPEMEHHOTI'O BblJenIeH s Tera TokoM K3

CTI0Cco0aM MPOKIIAAKN

NOTEPSIM HaNpsHKEHHS B HOPMAIbHOM U [IOCI€aBapUNHOM PEXUMax

BEIOOP 95KOHOMHYECKH LIENIeCO00Pa3HOTO CEUCHHS IPOU3BOIAT
110 HOMHUHAJIBHOMY HaTPsyKEHHIO

10 3KOHOMHMYECKO} MIIOTHOCTU TOKa

MIPUBEIEHHBIM 3aTpaTam

10 HarpeBy pacueTHbIM TOKOM

B 3aBuCcMMOCTH OT Ha3HAYEHUS LIMHOIPOBOBI TOAPA3IACIISIOTCS
Ha MarucTpaibHble

Ha paclpeenuTeIbHbIe

Ha aBapuiiHbIe

Ha TpOJIIEHHbIE

Ha OCBETUTEIIbHBIE

Ha CMeIlIaHHbIe

ITpu Tokax 6osee 3000 A mpy CASTYIOMIUX CCUCHUSIX MPHUMEHSIOT IIHHBI
KOpoOUaThIe

MPSIMOYTOJIBHBIE TPEX MOJIOCHBIE

HPSMOYTOJIBHBIC IBYX TTOJIOCHBIE

KpYIJIble
IPSMOYTOJIbHBIE OJHOIIOIOCHBIE

TpanchopMaTOpbl TOKa He BHIOUPAIOT 110 CIICAYIOIIEMY YCIOBHIO
0 KJIACCY TOYHOCTH

0 TOKY

10 BTOPUYHOM HarpysKe

110 HaHpH)KCHI/I}O

10 OTKIIIOYAFOIIEN CIIOCOOHOCTH

N3mMepuTenbHble TpaHCHOPMATOPEI TOKA BEIOUPAIOT
110 HOMHWHAJIBHBIM ITapaMeTpam

0 KOMMYTAI[HOHHOH CIIOCOOHOCTH

0 TEPMHUYECKOM U DIEKTPOJMHAMUYECKOH CTOHKOCTH
IO XapaKTCPHUCTHUKEC TOKOOTPAaHUYICHUS

10 HArpy3Ke BTOPUYHBIX LIeNIEH

TpanchopmaTops! ToKa pesHa3HaYCHBI

JuIs IpeoOpa3oBaHust HEPBUYHOTO TOKA /10 3HAYCHUH Hanbouee yIoOHBIX U H3MEPUTEIBHBIX IPHOOPOB
JUISL OT/EJICHUS IEPBUYHBIX IIeMel OT BTOPHYHBIX

Juis TpeoOpa3oBaHusl TOKA B MEPBUYHBIX LIEMAX

JJIs HpeO6p330BaHI/I$I NEPBHUIHOTO TOKA A0 CTAHAAPTHBIX BEJIMYMH U JJI1 OTACICHUS IICPBUIHBIX ueneﬁ OT BTOPUYHBIX

JUTSL BBIpAaBHUBAHUSA IIEPEMEHHOTO TOKaA




Kakne cxembl IpUMEHSIOT IPH PABHOMEPHOM PacpeeNIeHIH Harpy3KH MO ILIOMmagn?
panuajbHble

MarucTpajbHble

CMEIIaHHbIE

KOJIBLIEBBIE

pacIpeneIuTebHbIE

Kaxwue cxembl 2leKTpUYecKuX ceTell MPUMEHSIOT IPH HATWYHK TPYII Harpy30K C HEPaBHOMEPHBIM paclpeaeieHueM X 0
IUIOIAaH 1exa?

panuaibHbIC

MarucTpajibHbIe

CMeELIaHHbIE

KOJIBLIEBEIE

Kaxumu mocTronHcTBaMu 0071a1al0T MarkCcTPaabHBIE CXEMBI DJIEKTPHUUECKHUX CEeTeH?
HaJEXKHOCTh

MpOCTOTa

JIeIIEeBU3HA

BBICOKast THOKOCTE CETH

BCE MEPEUHCICHHOE

Kaxumu HegoctaTkamMu 001aJar0T paguanbHble CXeMbI?
HEIKOHOMUYHOCTH

OTpaHUYEHHAs THOKOCTh CETH

HeOOoIbIIast HaEKHOCTh

I'onoBo# pacxoa NEKTPOIHEPTUH NPENIPUATHEM YUUTHIBACTCS
MOJIHOM pacYeTHON MOIIHOCTHIO

YCTaHOBJIEHHOH MOLIHOCTBIO

CPEIHET00BOM MOLHOCTHIO

T'omoBoe unciio 9acoB pabOTHI MIPEAIPUATHS 3aBUCHUT OT
MOIITHOCTH MOTpeduTenei

KaTeropuy HaJeXKHOCTHU B 3JIEKTPOCHA0KECHUH
CMEHHOCTH TIPEATIPUATHS

Xapaxrepa IIPOH3BOACTBA

TEXHOJIOTUYECKOT0 Ipolecca

B kakux ciaygasx 000CHOBAaHO COOPYXEHHE 3aKPBITHIX TOACTAHINH?
IpPHU CTPOUTENBCTBE MOACTAHIUH ITyOOKOTO BBOJA

IPH PACIIOIOKCHUM HA CEIMTEOHOH TEpPUTOPHHU ropoa

B 30HaX POMBIIIUIEHHBIX YHOCOB

HpU HEOOXOJUMOCTH CHIDKEHUSI yPOBHS IIIyMa

HET BEPHOTO OTBETA

Jomyckaercs 11 IpUMEHEHHE TPOCOBBIX MOJIHUEOTBOA0B HAa OPY 35 kB u BbilIe?

HE JOIyCKaeTcst

JommyckaeTcs Ha Bcell Tepputopuun OPY

JIOIIyCKaeTCs TOJIbKO HaJl OLUMHOBKOM, €CIIM 30HBI 3aIlIUThI CTEPIKHEBBIX MOJIHUEOTBOOB HE 3aKPBIBAIOT BCIO Teppuroputo OPY
JIOIIyCKAeTCs TOJIbKO HaJl CEKLMAMU U HIMHAMH

Kommiencupyromue ycrpoiicTBa, MOIIHOCTh KOTOPBIX YUUTHIBACTCS MIPH OMPEEIICHUH TOJTHONW pacuyeTHOW MOIIHOCTH, IPUMEHSETCS
JJISE KOMITIEHCAIIMH €EMKOCTHBIX TOKOB

JUISl KOMITEHCAIIMU pEaKTUBHOM MOIITHOCTH

JI71s1 KOMIIEHCALIMH TTOTEPh MOIITHOCTH

Onpenenenue MOITHOCTH KOMIICHCUPYIOIIMX YCTPOUCTB B CETH HampsbkeHneM 110 1 kB ocymecTsisiercs o
yCIIOBHIO OanaHca peakTUBHOM MOIIHOCTH Ha mrHax HH nexosbix TIT

YCJIOBHUIO OayaHca akTUBHOW MoITHOCTH Ha muHax [TITT

yCIIOBUIO OanaHca MoJIHOW MOITHOCTH Ha muHax [TITT




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

Kputepuu ouieHuBaHus OTBETA HA DK3aMEHE
O1eHKa «OTIMYHOY» BBICTABIIAETCS, KOTAa 00yJaroUiicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIaJEeT
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAaHHBIE BBIBOBI H 000OIICHUS, IIPHBOIUT IIPUMEPHI, TIOKa3kIBacT CBOOOTHOE BIIaCHHE

MOHOJIOTHYECKOH PEYBI0 U CIIOCOOHOCTH OBICTPO pearupoBaTh Ha YTOUHSIOMINE BOIPOCHL.

O1eHKa «XOPOILO» BBICTABISETCS, KOrja 00ydaromuics JeMOHCTPUPYET IIPOYHbIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEpMUHOJIOTUEH, JeNIaeT apryMEHTHPOBAHHBIC BHIBO/IBI M 0000IIECHYS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEIACT HECYIIECTBEHHBIC
OIIMOKH, KOTOPBIE OBICTPO UCIIPABIISIET CAMOCTOSTEIBEHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIUH ITPEIogaBaTeIeM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABIISIETCS, KOT[a 00yJaIoIUiics HErTyOOKIe TEOPETUIECKHE 3HAHUS, IPOSBIISAET cIabo
copMHpOBaHHBIC HABBIKM aHAJIN3A SIBJICHUN U IIPOLIECCOB, HEAOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbBIC BHIBOJIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBACT HE TOCTATOYHO CBOOOIHOE BIIaJICHUE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
W3JI0KCHNS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCIIPABUTH TOJIBKO NP KOPPEKINH MPEIIOaBaTEIeM.

O1eHKa «HEYOBIETBOPUTEIBHOY» BBICTABIICTCS, KOTIa 00yJaromuiica AeMOHCTpUPYeT He3HAaHHE TEOPETUUECKUX OCHOB MpeaMeTa,
HE yMeeT JieNaTh apryMEeHTUPOBaHHbIE BHIBOBI U IPUBOIUTH IPUMEPEI, HE BIaJE€T TEPMHHOJIOTUEN, IPOSBIISET OTCYTCTBHE
JIOTHYHOCTH U TTOCIIE0BATENEHOCTHIO U3IIOKEHNS, AENNAeT OIINOKH, KOTOPEIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
IIPENOaBaTEIEM.
IIpoxokaeHne KOHTPOIBHOTO MEPOTIPUATHS IO caue PK3aMEeHa CUMTAETCs BBIMOIHEHHBIM YCIIEITHO, €CIIH P €r0 OLIEHUBAaHUU
HOJTy4YeHa OLIEHKA HEe HHXKE «YIOBIETBOPHTEIBHON.

6. YHEBHO-METOJNYECKOE 1 THOOPMALIMOHHOE OBECITEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas iuTEpaTypa

ABTOpBI, COCTaBUTEIHN

3ariaBue

Bubanoreka

M3parenscTBO, TO1, 3I11. aapec

JI1.1 | Kynunos A.A. TemoBbI€ AMEKTpUUECKUE Mocksa: UHOPA-M, 2013,
crannuy. CXxeMbl U
obopynoBaHue: ydeOHOE
nocobue
JI1.2 | B.II. T'openos, C.B. Oo6mas sHepretuka. Ku. 1. Mockgsa, bepnun: {upexr-Menua, 2016,
T'openos, B.C. AnbTepHATUBHBIE HCTOYHUKH http://biblioclub.ru/index.php?
T'openos u ap. , o SHEPTUH: YUCOHHK page=book&id=447693
pen. B.IL. T'openoga,
E.B. lBanoBoi
JI1.3 | Cubukun 0.1 OCHOBBI ANIEKTPOCHAOKEHUS Mockaa ; bepnun: {upexr-Menua, 2014,
00BEKTOB: yueOHOE TocoOre http://biblioclub.ru/index.php?
page=book&id=229842
JI1.4 |H.IIL I'yxos, B.AL. CucteMsl 3NIeKTPOCHAOKECHUS : Hosocubupcx: HI'TY, 2015,
OmnbxoBckuit, 1. A. y4eOHHUK http://biblioclub.ru/index.php?
[TaBroueHKO page=book&id=438343
JI1.5 | Cysopun A.B. [MpueMHNKH 1 TOTpEOUTETH KpacHosipck: Cubupceknii denepansHbIi
JNEKTPUIECKOIN SHEPTUH yHUBepcHTeT, 2014,
CUCTEM 3JIEKTPOCHA0KEHUS : http://biblioclub.ru/index.php?
yaebHOe ocobue page=book&id=364591
JI1.6 | Cubukun M.IO. TexHomorus Mockgsa, bepnun: {upexr-Menua, 2014,
SHeprocOepekeHus : yueOHHK http://biblioclub.ru/index.php?
page=book&id=253968
JI1.7 | Cubuxkun 0.1 OCHOBBI TPOEKTUPOBAHUS Mockga ; bepnun: {upexr-Menua, 2016,
AIEKTPOCHAOKEHHS http://biblioclub.ru/index.php?
MPOMBIIIICHHBIX U page=book&id=459494
TpaXKIaHCKUX 3TaHHH :
y4eOHUK
6.1.2. Jlono/iHUTEILHAS JIMTEpPaTYpa
ABTOpBI, COCTAaBUTENH 3arnaBue Bubauoreka M3parenscTBoO, rOf, 3I11. aapec
JI2.1 |MacrenanoB A. M. TonnuBHO-3HEPreTUYECKU I Mocksa: Dueprus, 2009,
koMmIuieke Poccun Ha pybexe http://biblioclub.ru/index.php?
BEKOB: COCTOSTHHE, MMPOOJIEMBI 1 page=book&id=58379
nepcnexrussl pa3surus JT. 1. :
CIIPaBOYHO-aHATUTHYECKUI
COOPHHUK
JI2.2 | bymyes B.B. DHepreruka - 2050 Mocksa: Oueprus, 2007,

http://biblioclub.ru/index.php?
page=book&id=58367




ABTOpBI, COCTAaBUTENH

3arnaBue Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI2.3 |IIpuBanos B.B. OKCITyaTanus JIHHAN Mockga ; bepnus : lupexr-Menua, 2017,
JJIeKTpoIepeiad CUHCTEM http://biblioclub.ru/index.php?
ANEKTPOCHAOKEHHS : yaeOHOE page=book&id=481650
nocobue

J12.4 | Anekceernxos C.O. TonnuBHO-3HEPreTUYECKUI Mocxksa: KOHUTU-JAHA. 3akoH u
kommieke Poccun. IIpoGiemsl npaso, 2016,
Y TCHACHITNH PA3BUTHUS PHIHKA: http://biblioclub.ru/index.php?
MoHoTpadus page=book&id=446538

JI2.5 |Knesnos A.B. CpeactBa onTUMHU3aALUU Mocksa :COJIOH-TTPECC, 2009,
NOTpeOIeHUs AIEKTPOIHEPTUU: http://biblioclub.ru/index.php?
CIPaBOYHO-UHPOPMALMOHHOE page=book&id=117678
nocobue

6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENH 3ariaBue Bbubnuoreka W3natenscTBO, rOJ, 3I1. aapec

JI3.1 | AaBbinkus M.H. OO01ast SHepreTUKa: Hosotpounk: HO HUTY MUCuC, 2013,

MeToauueckue ykasanus k PI'P ttps://lms.misis.ru
6.3 Ilepeuennb MPOrpaMMHOTO odecedeHus!
6.4. Tlepeyens MHPOPMATHOHHBIX CIPABOYHBIX CHCTEM H MPodeccHOHAIBHBIX 023 JaHHBIX
N.1 |energybase.ru - KaTajor 3J1eKTPOCTAHLHUH (ATOMHBIX, THAPABINYECKAX, TSIUIOBBIX U JIP.) U MOJICTAHIIMN MUPA;
N.2 |window.edu.ru - emuHOE OKHO JOCTyNa K 00pa30BaTeNbHBIM pecypcam

8. METOAUYECKHUE YKA3AHUWSA JJIS1 OBYYAIOIIIUXCS

B npouecce uzydeHns TUCUUIIHHBI BBIASIAIOT [Ba BHJa CAMOCTOSITENIbHON pabOThI: ayqUTOPHAs U BHEAYIUTOPHAs. AyqUTOpHas
caMOoCTOSTeNIbHAs paboTa 110 TUCIUIIIHHE BEIIOTHSACTCS Ha YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBaTENs.
BueaynuropHas

CaMOCTOsITeNIbHAS paboTa - IaHupyeMas yaeOHast paboTa 00yJaromuMcsl, BBIOJIHAEMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
IPH METOANYECKOM PYKOBOJCTBE MPETIOAABATEls, HO Oe3 ero HEemoCpeACTBEHHOTro ydacTus. CaMocTosTeNnbHAs paboTa, He
MPeAyCMOTPEHHAs IPOTPaMMON YIeOHOM JUCHMIUTMHBI, PACKPBIBAIOLIEH  KOHKPETH3UPYIOIIEH ee cofep:KaHue, OCYIIECTBISETCS
00y4aIOIMMCSI THUIIMATHUBHO, C LIEJIBI0 Pean3alui COOCTBEHHBIX YIeOHBIX M HayJHBIX HHTepecoB. s Gonee a3 pekTHBHOTO
BBITIOJTHEHHSI CAMOCTOSATEIBHON pabOTHI 10 AUCIHIUIMHE NPENOoaBaTeIh PEKOMEHYeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanOoIee ParoHATbHYI0 METOANKY CAMOCTOSITENbHON pabOoThL, IEMOHCTPUPYET PaHee BEINOJHEHHbBIE 00yJaromuMucs paboTsl 1

T. II. BI/I)ILI SaHaHHﬁ JJIsL BHealePITOpHOI;‘I CaMOCTOSTCIIEHOU pa6OTBI, HX COACPIKAHUC U XaPAKTEP MOT'YT UMETh BapHaTHBHBIﬁ u
nmuddepeHIpoBaHHEIA XapaKTep, YIUTHBAaTh HHINBHIYAIbHBIE 0COOEHHOCTH oOydatomerocss. CaMoCTOsSTEeNbHAs paboTa MOXKET

OCYHICCTBIATHCA MHANBUAYAJIbHO WJIH I'PYIIITIaMU CTYJACHTOB online ¥ Ha 3aHATHUAX B 3aBUCUMOCTH OT e, 06'B€Ma, KOHerTHOﬁ
TEMATHKH CaMOCTOSATCIIEHOM pa60TI>I, YPOBHS CIIOKHOCTH. KOHTpOHL PE3YyIbTAaTOB BHeayI[HTOpHOfI CaMOCTOSATCIILHON pa6OTH

OCYILECTBIISIETCS B TIPEIENiax BPEMEHHU, OTBEICHHOTO Ha 00s13aTeNbHbIC yueOHbIE 3aHSITHSI 110 JUCIUILIMHE Ha MTPAKTHYECKHUX,
N1a00paTOPHBIX 3aHATHSIX.




