MUHUCTEPCTBO HAYKU U BBICILIEI'O OBPA3SOBAHUS POCCUMCKOM ®EJIEPAILTAN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEX/JIEHUE BbICHIEI'O ObPA3OBAHUA
«MYPMAHCKHWI T'OCYJAPCTBEHHBIA TEXHUUECKN YHUBEPCUTET»

\_

[ AOKYMEHT NOANUCAH 3/IEKTPOHHOM \

noAanuUcbio

CBEAEHUA O CEPTUDUKATE 3

Cepruduxar: 36 22 ee ce 8d fd 1e 1d a3 ab

Bnanenen: KuszeBa Mapust AnexcanapoBHa

J

Kadenpa Ctpourenscrna,
HHEPTETUKHU U TPaHCIIOPTa

MeToaudeckue PEKOMECHIANHUHN K CAMOCTOATECIbHBIM paﬁoTaM

110 JUCUUILINHE

«CucereMbl JJIEKTPOCHADKEHH S TOPOJI0B U NMPOMBbIILIEHHBIX

npeanpusTumn»

JU1s BeeX (hopM 00yueHHUs HalpaBICHUS
13.03.02 DnexkTpoaHEpreTUKa 1 3JIEKTPOTEXHUKA
(mpodusib INEKTPOCHAOKEHNE)

MypmaHck
2021



2

1. IIOTPEFUTE/IN H INIPUEMHHKH 3/JIEKTPOOHEPIHHU B
IIPOMBIIIUTEHHOCTH

XapaKkTepUCTUKU DICKTPONPUEMHHUKOB: YCTAHOBJIEHHAS MOIIHOCTH, POJ
TOKa, HANpsDKEHHME, 4acToTa TOKAa, PeXUM paboThl, CTeNeHb OecrnepeOOHHOCTH,
YIEJIBHBIA PACX0J 3JIEKTPOIHEPTHH, CTAOMIIBHOCTD PACIIONOKEHHS 000PYL0BaHMS.

XapakTepHble TMPUEMHHUKH DIIEKTPUYECKOW HSHEPTUM  MPOMBIIUICHHBIX
NPEINPUATHNA: CHIIOBBIE OOMICTIPOMBINIICHHBIE YCTAHOBKH - KOMIIPECCOPHI,
HACOCHI, BEHTWISTOPHI U TOABEMHO-TPAHCIIOPTHBIE YCTPOWMCTBA; OCBETUTEIHHBIC
YCTaHOBKH; npeoOpa3oBaTeIbHbIE YCTaHOBKH; DIIEKTPOIBUTATEIIN
NPOU3BOJICTBEHHBIX ~ MEXaHU3MOB;  DJIEKTPOTEXHOJOTHYECKHE  YCTAaHOBKH-
AIIEKTPOTEPMHUUECKHUE, FTEKTPOCBAPOUYHBIE U ANEKTPOIHU3HBIE.

DNEKTPONPUEMHUKH OCHOBHBIX oTpaciei NIPOMBIIIUICHHOCTH :

rOpPHOI00BIBAOIIEH, METAJUTYPTHUECKON, MATUHOCTPOUTEIILHOM.

Memoouueckue ykazanus

N3yuenue 3Toro pasaena OCHOBaHO Ha 06a3e 3HaHMIA, MOJTYYEHHBIX B Kypcax
"OneKTpooOOpYyAOBaHNE U BJIEKTPONPHUBOJ  IMPOMBIIUICHHBIX  YCTaHOBOK)
«Teopernueckre OCHOBBI JIEKTPOTEXHUKI.

Cnenyer ycBouTh OOIME XapaKTEPUCTHUKH DICKTPONPUEMHHUKOB H HUX
KJIacCU(UKAINIO, XapaKTePHbIE TPYMIbl MPUEMHUKOB SJIEKTPUUYECKON SHEPTUH B
OPOMBIIIJIEHHOCTA W HX KOHKPETHBIE XapaKTEPUCTUKH, 3aTEM MEPEUTH K

N3YUYCHHIO SJICKTPOIIPHUCMHHNKOB OCHOBHBIX 0Tpacnel71 IMIPOMBIIIIJICHHOCTH.

Bonpocwt 0na camonposepku

1. Kakas pasHunma Mexay OJICKTPONPUEMHUKOM H TOTpeOUTeNneM
ANEKTPUUYECKON dHEeprun?

2. llepeuncnute TmOKa3aTeNH, SBISIOUMECS OCHOBHBIMH XapaKTepHUC-
TUKaMU 3JIEKTPOIPHUEMHUKOB.

3. Kak knaccupuuupyroTces 3JIeKTpOIpUeMHUKH 1o poay Toka? [lpuBenure
MIPUMEPHI JIEKTPONPUEMHUKOB, pa0OTaIOIUX HA TOCTOSTHHOM TOKE.

4. Kak knaccupuuupyroTcst IEKTPOIIPUEMHUKU 0 HAIPSIKEHUIO, YaCTOTE,

a Takke 1o TpedoBaHusIM OecriepeOOMHOCTH FIEKTPOCHAOKEHNSA ?
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5. OxapakrepusyiTe Kak NPUEMHHUKH 3JIEKTPOIHEPIHH CHUIIOBBIE OO0IIe-

IMPOMBINIJICHHBIC YCTAHOBKHU M 3JICKTPUYCCKHUEC OCBECTUTCIIbHBIC YCTaHOBKMU.

2. T'PA®UKH  IIOTPEBJIEHHA  JSJIEKTPOSHEPIHH H
IEKTPUYECKHE HAI'PY3KH

PexxuMbl  271eKTponoTpeOeHuss ¥ rpadMKd HArpy30K I[POMBILIIEHHBIX
noTpeduTeneil HEKTPUUECKOIl SHEPIUH.

PacueTHble dNIEKTpHYECKUME HArPY3KM JUIs BHIOOpA TpaHC(HOPMATOpPOB,
npeobpaszoBaTeneil 1 ceueHHil MPOBOJHUKOB, JUIsl pacdeTa IOTePh U OTKIOHEHHIA
HAIPSKEHMs!, KOJIeOaHUH HaNPsKeHUs, Ul BEIOOPA 3alUThl U KOMIIEHCHPYIOIHX
YCTPOWCTB.

CoBpeMeHHbIE METO Il ONPE/ICNIEHHs PACUETHBIX HATPY30K.

CpenHue W MaKCUMajbHble HArpys3Ku; ONpeselieHHe Harpy3ok IO yc-
TAaHOBJIECHHONW  MOLIHOCTH TNpPHM  TOMOIIM  pAacUeTHHIX  KOA(PPUIHMEHTOB
HCIIOJIb30BaHNUs, MAKCUMYMa U CIIPOca.

OnpejieneHne pacxo/a >IeKTPOIHEPIUHL.

BcriomorartenbHble  METOJbI  ONPENENeHUs HArpy30K: MO  yEJIbHOMY
pacxoy PHEpruy Ha eIUHUILY IPOAYKIUH; IO y/eIbHON IIOTHOCTH HAarpy3KkH Ha |
M2ILTOMIAIH TTOMEIICHHUIA.

PacueTHble HArPY3KU 0JJHO(A3HBIX 2IEKTPOIPUEMHUKOB.

Y4eT pazsHOBPEMEHHOCTH MAaKCHMYMOB OTAEJIBHBIX TPYII 3JEKTPONpPH-
eMHHKOB.

OnpejiefleHHe MUKOBBIX HArpy30K M BEPOATHOCTH COBMNAJEHHS MHKOB
HaTpy3KH.

BepOHTHOCTHBIe MCTOABI OIIPCACIICHUA PACUCTHBIX HAI'PY30K.

Memoouueckue ykazanus
[Ipy wum3ydeHuu »5TOro paszaena ocoboe 3HAYeHHE HMEET IMPaBUILHOE
ompeeieHUe Harpy30K W TpadUKOB HUX H3MEHEHHUs, TaK KaK BEIMYHHAMU

Harpy3ok #H XapakKTCpoM HX HN3MCHCHHA OIPCACIAOTCA KaK 3JKOHOMHYCCKH
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1eaecoo0opa3Hble MapaMeTpbl 3JIEMEHTOB CUCTEMBI JJIEKTPOCHAOXKEHUS, TaK U
BBIOOP ATUX MapaMEeTPOB IO YCIOBUSAM HaJECKHOCTH pabOTHI MPU BCEX PACUETHBIX
AKCIUTyaTallUOHHBIX  pexumax. HeoOxoauMo NOMHUTb, YTO HU3MEHEHHE
JNEKTPUYECKUX HArpy30K BO BpPEMEHHM SBIETCS CIyYaWHBIM IIPOLIECCOM U
ONPENEIAECTCS BEPOSITHOCTHO-CTATUCTUYECKUMH METOIAMM.

B npouecce n3zydyenus matepuaia CTyAEHT JOJKEH MOHATh, JJIsl YETO HAA0
3HATh DJEKTPUUECKUE HArPY3KHU (CpeHUe, MAKCUMAaJIbHbIE, TMKOBBIE) U HAYUUTHCS
IPaBUJIIBHO UX ONPENEIATD.

Breibop Merona pacyeTa 3JEKTPUUYECKUX HATPY30K 3aBUCUT OT HAIMYHS
MCXOJIHBIX TAHHBIX U LIEJIEH pacyeTa.

B nacrosiee BpeMs METOIOM, JAIOUIUM HamOoJiee TOYHBIE PE3yJIbTaThl,
ABJIIETCSI METOJl YHOPSAOYEHHBIX auarpamMm. OpHako OH sBJsETCS HauOoJiee
TPYJOEMKUM U TpeOyeT 3HaAHUSI HaA3HAYCHHS Ka)I0T0 ANEKTPONPUEMHHKA, €ETO
pexkrma paboThl U YCTAHOBIEHHON MOIIHOCTH. [lo3TOMy GoJblIoe MpaKTHYECKOe
3HaUE€HWE HWMEIOT  BCIOMOTaTelbHbIE  METONbI,  TMO3BOJIAIOIMINE  OBICTPO
NpOoaHaJIN3upoBaTh  OOJBIIOE  YHMCIO  BO3MOXKHBIX ~ BApPUAHTOB  CXEM
ANEKTPOCHAOKEHHS U BBIOpATh HEOOJBIIOE YHCIIO TEX BaPHUAHTOB, COMOCTABICHUE
KOTOPBIX IIEJIECO00pa3HO MPOBECTH YKE Ha OCHOBE OO0Jee TOYHBIX 3HAYCHUM
pacyeTHBIX Harpy30K.

Crnenyer ycBOUTH 3aBHCHMOCTH BBIOOpa METOAa pacyeTa OT YKa3aHHBIX
BBIILIE YCJIOBUM M M3YyYUTh OCOOCHHOCTU ONPEEICHUs Harpy30K JJis OTAEIbHOIO
ANEKTPOIIPUEMHUKA, TPYIIIBI IPUEMHUKOB, 11€Xa W IPOMBIIIJIEHHOTO MPEANPUATHS

B ICJIOM.

Bonpocwt ona camonposepku

1. Kakasi cMeHa Ha3bIBa€TCSI MAKCUMAJIbHO 3arpy>KEHHOM ?

2. Uto Takoe cpenHsisi aKTUBHAs HArpy3ka 3a MaKCUMAaJbHO 3arpy>KeHHYIO
CMEHY M KaK OHa OIpeaenseTcs?

3. Uro Takoe romoBod KOI(PHUIMEHT CMEHHOCTH II0 SHEPTrOUCHOJIb-

30BaHHI0? Kak OH ucnonp3yercs B pacuerax”?
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4. Kak omnpenensiercs cpeaHsis peakTHBHAs Harpy3ka 3a HauOonee
3arpyKE€HHYIO0 CMEHY?

5. Ilepeuncnute cnocoObl, MPUMEHSAEMbIE ISl pacuyeTa rojJ0BOro pacxonaa
AKTUBHOU JJIEKTPOIHEPTUH.

6. UTo Takoe NoJy4acoBOil MAKCUMYM Harpy3ku?

7. Kak onpenensiercs koapPUIMEHT MAKCUMyMa aKTUBHOM Harpy3ku?

8. YkaxuTe XapakTEepHYIO OCOOCHHOCTh 3aBUCHUMOCTH KO3 duinenra
MaKCHUMyMa OT KO3(p(puIIMeHTa UCTIOIb30BaAHUS.

9. Uto Takoe "2PheKTUBHOE YUCIIO IIIEKTPOIPUEMHHUKOB", CTOCOOBI €ro

onpeaeneHus ?

10. Kak 3aBucutr xodpdunueHt makcumyma oT "3¢h@exkTuBHOro Yucia
3NEKTPONPUEMHUKOB"?

11. Kak ompenensitoTcsi MMKOBbIE 3HAYEHHS] HArpy30K 3J€KTPOYCTAHOBOK
notpeodurenen?

12. Ilouemy mnpu pacyere NHMKOBOTO TOKa HEOOXOAMMO 3HaThb Haul -
00BN U3 IyCKOBBIX TOKOB JIBUraTelsiell B rpymnme?

13. JIis yero HEOOXOAMMO 3HAHUE IMTUKOBOI'O TOKa?

14. B yeM cocTOUT OCOOEHHOCTH IOJIy4acOBOTO MaKCMMyMa Ha BBICIIUX
CTYMEHSX JICKTPOCHAOKECHUS ?

15. Kak onpezensercss pacueTHast Harpy3ka oaHO(pa3HbIX TPUEMHUKOB?

16. Kak npou3BoauTCs pacyeT Harpy30k ¢ nomoiibo 9BM?

3. PACIIPEJEJIEHUE JJIEKTPOOHEPIHHU HA HAIIPAKEHHH
0 1000 B

Beibop poma Toka w HampsDKEHHS IEXOBBIX ceTell. BnusiHue otpacieit
POMBIIIJIEHHOCTH Ha BHIOOP HAMPSIHKEHUSI.

CxeMmbl 1exoBbIX cereil HampsbkeHnem 10 1000B - paguanbHble, Ma-
TUCTpajbHBIe, ONOK Tpanchopmarop - wmaructpaidb. OOecreueHue Oecrie-
peboitHOCTH TUTaHMs MOTpeOuTenell mnepBol kateropuu. lluTaHue CHIOBBIX U

OCBETUTEIbHBIX MPUEMHHUKOB OT OOIIUX U pa3feiabHbIX TpaHc(hopMaTopoB. CxeMbl
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CeTel DJIEKTPUYECKOTO OcCBelleHus. [IuTaHne ycTaHOBOK C pPE3KONEPEMEHHOMU
Harpy3Komu.

Knaccudukanus noMeneHuid o okpyxaroien cpene. Mapku mpoBoi0B U
kabeneil u obnact ux npumeHeHus. [lluaubie TOKONPOBOABI. PactipenenurenbHbie
ycTporicTBa Hamnpsbkenrem 10 1000 B: cunoBble mikadbl, OCBETUTENbHBIC IIUTKH,
KOMIUIEKTHBIE yCTpOKCTBA. L[eXOBBIE CETH B MOMELIECHUX, HE OMIACHBIX MO B3pPBIBY
u noxapy. CeTu mokapooINacHbIX MOMEUIEHUH. DJIEKTPOOOOpPYyIOBAHUE U CETH
B3PBIBOOIIACHBIX YCTAHOBOK.

Cetn 10 TEPEeABUMKHBIX TOKONMPUEMHHMKOB. CeTH 1y CBapOYHBIX
ycTaHOBOK. CeTH JJ11 MHOTOAMIIEPHBIX YCTAHOBOK MEPEMEHHOIO M MOCTOSHHOIO
TOKOB.

Bri6op ceuenusi npoBoJHUKOB B ceTax HampspkeHueM 1o 1000 B. Tokwu
KOPOTKOT'O 3aMbIKaHUs. 3amuTa ceteil Hanpspbkenuem 10 1000 B.

Memoouueckue ykazanus

N3yuyenue naHHOTO paszjena HAaYMHAIOT C BHIOOpA poja TOKA M BEJIMYUHBI
HANPSDKEHUSI ¥ BIUSTHUS OTPACIIH MPOMBIIIIJIEHHOCTH Ha BHIOOP HATPSHKEHUSI.

3aTeM HU3ydaroT NMpUMEHSIEMbIE CXeMbl ceTeil HanpsbkenueM 10 1000 B, ux
JIOCTOMHCTBA, HEIOCTAaTKM M OOJACTH WX MPEANOYTHUTEIIBHOTO HUCIIOIb30BAHUS.
Heo6xonuMo oO6paTtuTh BHUMaHHUE Ha BBIOOp CIIOCOOA OCBETHUTEIHHOM HArpy3KH:
OT OTJEIBHBIX TPaHC(HOPMATOPOB WM OT OOIIMX TpaHC(HOPMATOPOB COBMECTHO C
CUJIOBOM HArpy3Kou. 37ech IpH MPOEKTUPOBAHUM MPUXOIUTCS PElIaTh CI0XKHYIO
TEXHUKO-3KOHOMHYECKYIO 3aJady, MOCKOJBbKY JUJIsl CHJIOBOW HAarpy3kH HIDKHSS
rpaHuna uenecoodpasHeix HampspkeHud 380 B, B To BpeMsi Kak 3JEKTpUUYECKHUE
JaMIibl UMEIOT Hanpsokenue 127 u 220 B.

HeoOxomuMo BHHMATENBbHO HW3YYUTh KOHCTPYKIIMM CETEH W IEXOBBIX
pacrnpenenuTeNbHbIX yCTpoicTB HanpsbkenueM g0 1000 B, cnocoObl mpokiagku
CeTel B MOMEIICHUAX C PAa3JIMYHON CPEIIOM.

Cnenyer ycBOUTh OCOOCHHOCTH BBbIOOpa CEUYEHHUSI MPOBOJHHUKOB B CETSX

HanpspkeHuem 1o 1000 B.



Bonpocwt 0na camonposepku

1. Kakue cucteMbl TOKa M BEJIMYMHBI HANPSHKEHUN MPUMEHSIOTCS MpU
Pa3IUYHBIX TEXHOJOTUUECKUX polieccax?

2. KakoBbl HauOosiee ynoTpeOUTeIbHbIE HOMHUHAJIbHbBIE HANPSDKEHUS MO-
CTOSIHHOTO M TEPEMEHHOTO TOKOB /IS MHUTaHUS DJIEKTPOYCTAHOBOK MPO-
MBIIUICHHBIX TIPEATPUATUN?

3. YkaxuTe OCHOBHBIE MpEUMYyIIEeCTBA HanpsikeHus 660 B mo cpaBHEHUIO
¢ 380 B.

4. Kak mnposBISIETCS BIMSHUE OTPACIU MPOMBIIUICHHOCTH Ha BBIOOD
HaAIMpsDKEHUM JUIsl TUTaHUs DJIEKTPOyCTaHOBOK? B  kakux otpacnsx mpo-
MBIIIJIEHHOCTH MEPCIEKTUBHO IPUMEHEHUE HanpsikeHus 660 B?

5. Kak pemaercs 3aga4ya BeIOOpa pa3/ieIbHOTO WJIM COBMECTHOTO MUTAHUS
OCBETUTEIbHBIX U CUJIIOBBIX YCTAHOBOK?

6. KakoBbl 0OCOOEHHOCTH TUTaHUS »dJIEKTPOYCTAHOBOK C pe3Komepe-
MEHHBIMH peKUMaMU paboThI?

7. KakoBel Hambosee XapaKTepHbIE CXEMbI CETe MNPOMBIIIICHHBIX
npeanpudaTuil HanpsbkenreM 10 1000 B? Ykaxute ux  mpeuMmyiiectBa U He-
JOCTaTKHU.

8. IlepeuucnauTe HOCTOMHCTBA H  HENOCTAaTKM  CXeMbl  Oioka
TpaHC(hOpMaTOP-MarucTpaib.

9. Kakue cxembl HCHONB3yIOTCS Tpu HanpspkeHuu 1o 1000 B s
ANEKTpOCcHAOXKeHHs oTpeduTenei I kareropun?

10. Kak knaccubunupyroTcsl TOMEIIEHUS 10 OKpYyKatoien cpene?

11. Kakue BUIbI LIEXOBBIX PacCHpeAeIUTENbHBIX YCTPONUCTB HAIMPSKEHHUEM
10 1000 B 3HaeTe u kakoBa UX KOHCTPYKIIHS?

12. Kak BBINOJHAIOTCS CETU B MOMEMIEHUSIX C MOCTOSIHHBIM U U3MEHSEMbIM
PaCIION0KEHHEM TEXHOJIOIMYECKOT0 000py10BaHUS?

13. Kak BBINOJHAIOTCS CETH B HOPMAaJbHBIX, MOYXKapOOIMACHBIX, B3PBIBO-
ONACHBIX MTOMEIICHUAX ?

14. Kak BBITIOTHAIOTCS CETH IJIs1 NEPEABHKHBIX JJIEKTPOINPUEMHUKOB -

KpaHOB, TeJb(PEpOoB U T.11.?
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15. Kak BBINOJIHSAIOTCS MHOTOAMIIEPHBIE CETH MOCTOSIHHOTO TOKa?
16. KakoBbl 0COOEHHOCTH BbBIOOpa CEUYEHHUS! MPOBOJHUKOB B CETSIX Ha-

npsbkennem 1o 1000 B?

4.1IIEXOBBIE TPAHC®OPMATOPHBIE u
IIPEOBPA3OBATEJ/IBHBIE TIO/ICTAHIIUH

Kaprorpamma Harpy3ok st BbIOOpa II€XOBBIX MOJACTaHIUN. TexXHUKO-
HSKOHOMHYECKOEe OOOCHOBaHHUE JUIsl BbIOOpAa MECTOPACTIONOMKEHHUS TMOJCTaH M.
Beibop Tuna moxactanuumii. Bwibop uymMcia, MOIMHOCTU U HUCTIOJHECHUS
TpanchopmaropoB 1exoBbix TII ¢ yueToM HapOJIHOXO3SUCTBEHHOIO yiiepda OT
HEJIOOTITYCKA JICKTPOIHEPTUU U HEOOXOIUMOM CTETIEHN PE3EPBUPOBAHUS.

TurnoBbslie KOMIOHOBKU 11€XOBbIX TII: OTAEIBHO CTOSIIMX, TPUCTPOCHHBIX
U BCTPOCHHBIX I HOPMAJbHBIX W B3PHIBOOMACHBIX MOMEUICHUH, KPBIIIEBbIX,
AHTPECOJIbHBIX, C HAPYXKHOW YCTAaHOBKOW TpaHC(HOPMATOPOB U DIIEKTPOIECUHBIX.
KommnektHbie TpancopmaTopHbie OICTaHIIMU. CXEMBI IIEXOBBIX MOACTAHIINM.

OcHOBHBIE XapaKTEPUCTUKH COBPEMEHHBIX MpeoOpas3oBaTesieldl TOKa.
Beibop THma, 4ymcia ¥ MOIIHOCTH MpeoOpa3oBaTEIbHBIX arperatoB; BHIOOD
MECTOpACIIOJIOKEHUSI ~ TpeoOpa3oBaTeNbHBIX  mMojcTaHiui.  KomIuiekTHbIe
npeobpazopatenbubie moacTaniuu (KIIIT). KommoHoBku mnpeoOpa3oBaTenbHBIX

IOJCTAaHIIUM KPYIHBIX 3JIEKTPOJIU3HBIX YCTAHOBOK.

CoBpeMmeHHbIE MpeoOpa3oBaTeNi  4YacTOThl. BBICOKOYACTOTHBIE MO/I-

cranuuu (BYII).

Memoouueckue ykazanusn

B nanHOl TeMe HEOOXOAUMO M3YYHTh OCHOBHBIE IMOJOKEHHUS MO BBIOOPY
MECTOIIOJIOKEHUSA, THUIA, YUCIa ¢  MOIIMHOCTA IE€XOBBIX  IMOACTaHIIWM,
VCIIOJIb30BAHUE ISl 3TOI0 KapTOrPaAMMBbI HATPY30K.

3aTem u3yyaroT MaTepuai O BIOOpE UKciia U MOIIHOCTH TpaHC(HOpMaTopoB
Ha TIOJCTaHIIMK, oOpalias BHUMAHWE Ha 3aBHUCUMOCTh 4YHCIIa W MOIIHOCTHU

TpaHc(hOpMaTOPOB OT MPUHSITOTO CIIOCO0A PE3EPBUPOBAHUS.
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[Ipy um3ydyeHun cxeM M KOMIOHOBOK IexoBbiX TII oco0oe BHHMaHHE
CIelyeT YACNSITh KOMIUIEKTHBIM TPaHC()OPMATOPHBIM HOACTAHIUSM.

[IpeoOGpa3oBaTenbHble W BBICOKOYACTOTHBIE IMOJCTAHLUUU  SBISIOTCS
BRXHBIMH JJIEMEHTAMH CHUCTEMBI 3JIEKTPOCHAOKEHHSI MHOTMX COBPEMEHHBIX
IIPOMBIIUIEHHBIX Mpeanpusatuid.  Ilpu wn3ydeHunm »3TOro paszaena IOJIydaroT
IPECTABIEHUE O Pa3BUTHH CIIOCOOOB MpeoOpa3oBaHMsl pojia TOKA U YaCTOTHI U O
HauboJiee TNPUMEHSEMBIX B  HacTodllee BpeMs MpeoOpazoBarensix, HX
JOCTOMHCTBAaX M Hejxocrarkax. Ilpemmaraemblii MaTepuan J1OCTaTOYHO OOIIMpPEH,

MMO3TOMY HU3YYAIOT TOJIBKO OCHOBHBIC ITOJIOKCHUA B COOTBCTCTBHUU C HpOI’paMMOI‘/IL

Bonpocwt ona camonposepku

1. Kak mnpousBoauTCS BBIOOP MECTOPACIOJIOXKECHUS, 4YHWCIa, THIIA,
MOITHOCTH LIEXOBBIX MOJACTAHLINMI?

2. KakoBbI 0COOEHHOCTH pa3MEIICHUs 1IEXOBbIX MMOJICTAHIIN I ?

3. Yem ompepensercs Yucio TpaHcPopMaTOpOB Ha MOACTAHIIUN?

4. B dyem otiauyMe BbIOOpAa MOIIHOCTH TpaHCHOPMATOPOB HA OAHO- U
IBYXTpaHC(HOPMATOPHBIX MOICTAHIIHUIX?

5. OnuumTe KOMIOHOBKH IIEXOBBIX TPAHC(HOPMATOPHBIX MOACTAHITHIA.

6. B yeM npeumy1iecTBo KOMIUIEKTHBIX mToacTaniui (KITIT)?

7. Ilpu xaKoil cxeme MUTaHUs MOJICTAHIIMKM TpaHC(HOpMATOp MOAKITIOUACTCS
TOJILKO Yepe3 Pa3beAMHUTEINb, 0€3 MPEAOXPAHUTENS UITH BBIKITIOYATES?

8. B Kkakux ciyyasx HPUMEHSIOTCS CXEMbl C BBIKJIIOUATENIEM Harpy3ku?
Korma BbeIkmIOWaTeNh HArpy3Kd MPUMEHSIOT C TMPEAOXpaHHUTENeM M Korma 6e3
Hero?

9. VkaxWre IOCTOMHCTBA M HEAOCTATKH TpeoOpa3oBaTesield TOKa
Pa3IUYHBIX TUIIOB.

10. KakoBbI OCHOBHBIE XAPAKTEPUCTUKU PTYTHBIX U MOTYNPOBOJHUKOBBIX
npeodpazoBaTeneii?

11. Ykaxute o0iacTd NPUMEHEHUS! pa3IMUHbBIX Mpeodpa3oBaTesiel Toka B

HaCTOAIICC BPCMA U B IICPCIICKTHUBC.
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12. Kak npousBoAMTCS BBIOOp THIA, YHUCIAa M MOIIHOCTH Mpeoldpaso-
BaTEJIbHBIX arperaton?

13. OnummnTe KOMIOHOBKH KPYIHBIX MPE0OPa30BaTENbHbIX MOACTAHIINIA.

14. B yemM 0COOEHHOCTH KOMIIOHOBKHM MOJCTAHIMI KPYIHBIX 3JEKTPO-
JN3HBIX YCTAHOBOK?

15. Kakue mnpeoOpa3oBaTesn YACTOTHI CYIIECTBYIOT M 00JIaCTU HX
IPUMEHEHHUS ?

16. KakoBbl OCHOBHBIE XapaKTEPUCTUKHU PaA3IMYHBIX MpeoOpa3oBaTesen
4acTOThI?

I7. Kak YCTPOCHBI BEICOKOYACTOTHBIC HOI[CTaHL[I/II/I?

5. KAYECTBO 3JIEKTPOCHABKEHUA

[TonsiTue kadectBa snekTpocHaOkeHus. OcHOBHBIE (HaKTOpHI, OMpeJe-
JSIOMIME  KA4eCTBO DJICKTPOCHAOKEHUS: HAJIEKHOCTb JJICKTPOCHAOKEHUS U
Ka4yeCcTBa AJIEKTPOIHEPTUHU Y DIEKTPOIPUEMHUKOB TOTPEOUTENS.

daxkTopbl, OINpEeAeNAIONINe HAJIeKHOCTh JIIEKTPOCHAOXKeHUs, Oecrepe-
OOWHOCTh  (HENMpPEpPBIBHOCTH)  DJIEKTPOCHAOKEHUS U JKUBYYECTh  CHUCTEMBI
ANIEKTPOCHAOKEHUSI M MHUTaeMoro  oO0bekTa. CBsA3b MeXay OecriepeOOrHOCTHIO
AIEKTPOCHAOKEHHS M HAIEKHOCTHIO CUCTEMBI DJIEKTPOCHAOKEHMUS.

OmnpeneneHue HaJEKHOCTH KAaK CBOMCTBA TEXHUYECKUX  M3JICIIHI.
[MTokazarenu, xapakTepusyroiue Haaexuocts (ITYD 1.2.17 - 1.2.20).

[ToBpexaaeMoOCTh 3JIEMEHTOB CHCTEM 3JIeKTpocHaOxenus. I[Ipomomku-
TEJIbHOCTh ABAPUIHBIX U MJIAHOBBIX PEMOHTOB.

[lonsiTHE O NPUMEHEHUU TEOPUM BEPOSATHOCTU MJISI ONPEACIICHUS MO-
KazaTeleld HAJACKHOCTH CHCTEM JJIEKTPOCHAOXKEHHS: BEPOATHOTO  YHCIA
NEPEPHIBOB AJNEKTPOCHAOXKEHUSI 3a TOJA, MX CPEIHEH MPOJIOIKUTEIBHOCTH U
BEPOSITHOCTU O€30TKa3HOU PadOTHI.

[TocnencTBrus MEPEPHIBOB AIEKTPOCHAOKEHUST MTPOMBIITUICHHBIX TPEINPH-
atuil. BpeMs ¢GakTH4ecKoro mpocTosi moTpeOuTesield, BhI3BAHHOTO MEPEPHIBOM B

anekTpocHaOxeHuu. [IpsMON U JOMOJHUTENbHBIA YHIEpObl OT MEPEPHIBOB. YUeT



11
HAJI©KHOCTU CHCTEM DJIJIEKTPOCHAOKEHHUSI B TEXHUKO-3KOHOMUYECKHUX pacyeTax.
OcHoBHBIE (paKTOPbI, 0OECIIEUMBAIOLIUE HAJIEKHOE IJEKTPOCHAOKEHHE.

I'OCT 13109-87. Iloka3arenu KadecTBa DJIEKTPUUYECKON DHEPIHUHU.
[loka3zaTenu, xapakTepHu3ylOIIME KayeCTBO YacTOThl M KAayeCTBO HAIpPSKEHUS.
BnusiHue kadecTBa 3JE€KTPUYECKON SHEPrUM HA TEXHOJIOTMYECKHE MPOLECCHl U
paboTy BJIEKTPONPUEMHHUKOB. JlOomMycTUMBbIE 3HA4Y€HMsI MOKa3aTesled KauecTBa
ANEKTPUUECKOW »dHepruu. YuepO OT TOHMKEHHUS KayecTBa HaIpSKEHUS.
Kpurepun xkauecTBa HampsKEHUs. Onpenenenue mnokazareneid KadyecTBa

HANIPsS’KCHUS B JICI‘/’ICTBYIOH_[I/IX SJICKTPOYCTAHOBKAX.

OCHOBHEIC Tpe6OBaHI/ISI K CUCTCMaM BJIeKTpOCHa6)KeHI/I$I.

Memoouueckue ykazanus

[TorpeburenpHas CTOMMOCTh, a, CIEJAOBAaTEIBHO KAauyeCTBO DIEKTPO-
CHaOXeHUS ompeersieTcss B O0IIeM Ciydae HaJleKHOCTBIO JIEKTPOCHAOKECHHS U
Ka4eCTBOM DJIEKTPOIHEPTUH Y AIEKTPOTIPUEMHUKOB TTOTPEOUTEIIS.

HapmexxHoCcTh  3JIEKTpOCHAOKEHUS XapaKTepHu3yeTcsi CTeTeHbIo Oecrie-
peOoitHOCTH (HETIPEPBIBHOCTH) JIIEKTPOCHAOKEHUS W IKUBYUYECTHIO CHUCTEMBI
AIEKTPOCHAOKEHHUS U MUTAEMOT0 00BeKkTa. becnepeOOHHOCTD AIIEKTPOCHAOKEHHS
- 3TO obecrnedyeHue JIEKTPOIHEPruel moTpeduTens B 000 MOMEHT BPEMEHH B
COOTBETCTBHH C PEKHUMOM €T0 HArpy3KH; KUBYYECTh - 3TO CIIOCOOHOCTH CUCTEMBI
AJIGKTPOCHAOKCHHUST HE JIONMYCKAaTh aBapuid H TPOJOJDKATh pPabOTy Iocie
MOBPEXKJCHUN, a TakKe HE JOMyCKaTh KaTacTpO(MUUECKUX TMOCIEICTBUA W
PACCTPONCTB CIIOKHBIX TEXHOJOTHYECKHX IMPOIECCOB Yy TOTPEOHTENss Mpu
HapYIICHUSX dJIEKTPOCHAOKEHHUS.

OmHUM W3 OCHOBHBIX YCIIOBWH, OKA3BIBAIOIIMX DEIIAIOIIEe BIMSHUE HA
BBIOOD PpAalMOHATBHOW CHCTEMBl JJIEKTPOCHAOKEHUS, SBIACTCS TMPABUIBLHOE
ompesieNieHre HeoOX0IMMOM CTereHn 0ecrepeOOMHOCTH MUTAHUS MPEANPUITHS B
IEJIOM W OTICNBHBIX €ro II€XOB W JJIEKTPONPUEMHHKOB. becnepeOoiHOCTh
ANEKTPOCHAOKECHHSI ~ CYIMIECTBEHHO  3aBUCUT  OT  HAACKHOCTH  CHCTEMBI

3JIEKTPOCHAOKEHHUS.
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B coorBerctBun ¢ IIYD 1.2.17 - 1.2.20 HaaeXHOCTb - 3TO CBOMCTBO
W3/eNMsl BBIMOJIHATL 3aJaHHble (YHKIIMU, COXpaHssi CBOU SKCIUTyaTallMOHHbBIC
MOKa3aTeIu B 3aJIaHHBIX MpeJeiax B TEUCHHE TPeOyeMOoro MpoMeEKyTKa BPEeMEHU
wi TpeOyemoil Hapabotku (mo. ITYD 1.2.17 —1.2.20) uznenuwe - 310 mrobas
TEXHUYECKasi CUCTeMa M ee 3jeMeHThl). HanexxHocTh u3nenus oOyciiaBiuBaeTCs
ero 0€30TKa3HOCTHIO, PEMOHTOTIPUTOTHOCTHIO, COXPaHSEMOCTHIO u
JTOJITOBEYHOCTBIO YaCTEH.

be3oTka3zHOCTh M3enus - 3T0 CoOXpaHEeHHE pabOTOCTIOCOOHOCTU B TEUEHUE
HEKOTOPOM HapabOTKu O€3 BBIHYXKICHHBIX MEPEephIBOB. [l pEeMOHTHUPYEMBIX
U3JIeNIuid (CUCTeMBbl DJIEKTPOCHAOKEHUS B IIEJIOM M OOJIBIIMHCTBO 3JIEMEHTOR)
MoKazaTesIMU  O€30TKa3HOCTU MOTYT ObITh, HallpuMep, HapaOOTKa Ha OTKa3,
napamMeTp IMOTOKa OTKa30B, BEPOATHOCTh Oe30TKazHOW paboThl. B crenmanbHOM
JUTEPAType MO HAJNEKHOCTH CUCTEM DJIEKTPOCHAOKEHMS BMECTO "HapaboTka Ha
oTka3" u '"mapamerp NOTOKa OTKAa30B" MOIYT BCTpeYaThbCsl COOTBETCTBEHHO
"cpeqHee BpeMs 0e30TKa3HOM paboThl" U "yenbHas TOBPEXKIAEMOCTh' AJIEMEHTOB
CHUCTEMBI.

PeMOHTONPUTOIHOCTE M3JENHsl - 3TO MPHUCIOCOOJIEHHOCTh H3JAENUs K
PEenyNpeKIeHNI0, OOHAPY)KCHUIO M YCTPAaHEHUIO OTKAa30B W HEUCIPABHOCTEH
NyTeM TPOBEICHUS TEXHUUYECKOrO0 OOCITY>KHBAHHS W PEMOHTOB; YCTpaHEHUE
OTKa30B  O3Ha4aeT BoccTaHOBIeHHE  paborocmocobHoctu.  I[lokazarenem
PEMOHTONPUTOTHOCTH SIBJISIETCS, HAIIPUMED, CPEIHEE BPEMSI BOCCTAHOBIICHHSI.

[Ton coxpaHsSEeMOCThIO TOHMMAIOT CBOWCTBO M3JEHHS COXpPaHATH O0y-
CJIOBJICHHBIE JKCIUTyaTallUOHHBIE IOKA3aTeNIM, YCTAHOBJICHHBIE B TEXHHYECKOU
JOKYMEHTallMM, B TEYEHUE CPOKAa XpaHEHUsT U IOCJIE€ TPAHCIOPTHUPOBAHUS.
ITokazareneM COXpaHAEMOCTH MOXET OBITh, HAmpUMEp, CPEIHUHA CPOK
COXPaHHOCTH.

JloNrOBEYHOCTh U3JACNHS - OTO €ro CBOWMCTBO COXpaHsITh paboTo-
CIIOCOOHOCTh J0 MPEACIBHOTO COCTOSIHUSI ¢ HEOOXOJMMBIMHU TEpepbIBAMU sl
TEXHUYECKOTO OOCIY>KUBaHUSI U PEMOHTOB, MPUYEM OTIEIBHOE COCTOSIHUE

n3aciandg OHnpeaAcsiCTCad HCBO3MOXKHOCTBIO €TI0 ﬂaaneﬁmeﬁ 9KCIlTyaTaluu,
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00yCI0BIEHHOM CHIKEeHUEM 3G (DEKTUBHOCTH WM TPeOOBAHUAMU O€30MACHOCTH, U
OTOBApPUBAETCS B TEXHUUECKON JOKYMEHTAIIUH.

Hanexuocts CUCTEMBI ANEKTPOCHAOKEHUS XapaKTepU3yeTcs
MOBPEXKAAEMOCTBI0 (MaTeMaTUYECKUM OXKUJAHUEM YHCJIa MEepPEepPhIBOB B TON),
CpeIHUM BpeMeHeM 0e30TKa3HOM padoThl, BEPOSITHOCTHIO O€30TKa3HON padOTHI U
T.. JIis pe3epBHBIX DIIEMEHTOB CHUCTEMBI 3JIEKTPOCHAOXKEHHs (HaAmpumep,
TpaHc(HOPMATOPOB, HAXOSAIIUXCS B CKIIAJCKOM WIIU TEPEBIKHOM pe3epBax, Win
HOPMaJIbHO HEHArPY>XEHHBIX PE3EPBHBIX IMEPEMbIUEK) BaXXKHBIM TOKa3aTeIeM
SIBJISIETCSI CPEJTHUN CPOK COXPAHHOCTH.

Bormpockl 0 mocnencTBusix nepepbIBOB IEKTPOCHAOKEHUS U yUYETE UX B
TEXHUKO-IKOHOMHYECKUX pacyeTax SBISIOTCS JOCTAaTOYHO CJIOKHBIMU M JIO CHX
MIOp OKOHYATEJILHO HE PEIICHBI.

OcCHOBHBIEC TMOKa3aTeJIM KaueCcTBa JJIEKTPUUECKOM OJHEPruM i ceTe
oOIIero Ha3HaueHUs M MX JONYCTUMbIe 3HadeHHs periameHtupytorcs ['OCT
I'OCT 13109-87. Ilpoiuiecc HU3MEHEHHUs THX MOKA3aTeJIel BO BPEMEHU SIBIIACTCS
CIIy4ailHBIM M TIOKAa3aTeIu KauecTBa DJIEKTPOIHEPTUU MOKHO pacCMaTpUBaTh Kak
ciiy4aiiHble QYHKIIUH, A UX U3YUYEHHS] MOKHO MIPUMEHSTH TEOPUIO BEPOSITHOCTH.
B pelcTByrOmMX 3JIEKTPOYCTAHOBKAX KAyeCTBO  AJIEKTPUYECKOW HDHEPrUM
OILICHUBAIOT MO CIEIHAIBHBIM CTATUCTUYECKUM MPUOOpaM.

Bce mokazatenu kadecTBa 3JIEKTPOIHEPTMU B CETAX INMEPEMEHHOrO TOKa
XapaKTEPU3YIOT YacTOTYy WIM HaIpsKEHHE, TO3TOMY JTaHHbIE TOKA3aTEeN AESATCS
Ha T[OKa3aTelid KayecTBa 4YacTOThl M TMOKa3aTellid KaudecTBa HAMPSKEHUS.
PerynupoBanue 4YacToThl, T.€. H3MEHEHHE €€ KayecTBa MPOU3BOAUTCS B
SHEProCHCTEME; BEIMYMHA YaCTOThl U XapaKTEP €€ U3MEHEHUS B KaXKIblii MOMEHT
BPEMEHHU JJI BCEX MOTPeOUTENeld SHEProCUCTEMbl OJJMHAKOBBL. B CBsI3U ¢ 3THM B
JAHHOM KypCce€ pacCMaTpuBalOT BOMNPOCHI TOJIBKO  YJIYUIEHHUS KadyecTBa

HaIPSKEHUS.

Bonpocwt ona camonposepku

1. YUeM 00ycnaBIuBaeTCsl HaJI€KHOCTh?

2. Yto nHOe 6€30TKa3HOCTh U PEMOHTONPUTOTHOCTE?



14

3. KakumMu mokazaTelsiMU  XapaKTepHU3YyeTCs HAJCKHOCTh CHUCTEMBI
ANEKTPOCHAOKEHUS ?

4. Kakue OCHOBHBIE TOJIO)KEHUSI TEOPUU BEPOSTHOCTU MPUMEHSIOT B
pacueTrax HaAEHKHOCTU?

5. K xakuM mocnecTBUSIM IPUBOAAT EPEPHIBBI B JICKTPOCHAOKEHUH ?

6. Kakue cocrapnstoiiue yiiep0da oT nepepbiBOB 3JIEKTPOCHAOKEHNS ?

7. Ot yero 3aBUCHUT BpeMs (HAKTUUYECKOTO MPOCTOSI TMOTPEOUTENS] TpH
nepephiBax dMEKTPOCHAOKEHUS ?

8. Kakue wmeponpusiTusi TPOBOASTCS sl OOecredeHus HEOOXO0IUMOM
HAJICKHOCTH JICKTPOCHAOKEHUS ?

9. Kak ompenensitorcss oTkJIOHEeHUsT W kosieOanus Hampspkenuss B [OCT
13109-877

10. KakoBbI TipeiesIbHO JIOMYCTUMBIE 3HAUCHUSI OTKJIOHEHUM U KoJieOaHUMH
HaIPsDKEHUS Ha 3aKUMaxX pa3InuHbIX dekTponpueMaukos o ['OCT 13109-877?

11. Kak BIMAIOT OTKJIOHEHHS HamNpsKeHHs Ha paboTy aCHHXPOHHBIX
ANEKTPOABUTATENCH?

12. Kakue npubopsl sl U3MEpEeHUs MoKa3areseil KauecTBa HaNpsKEHUs

U3BECTHBI?

6. PACIIPEJEJIEHUE JSJIEKTPOSHEPIMH HA HAIIPA)KEHHH
BBIIIIE 1000 B

Br16op mecta u MoutHoCcTH pacnpenenutenbHbix myHKToB (PIT) u rmaBHBIX
noHu3uTenbHbIX mnoactaHuuii (I'TII) ¢ yderoM SKOHOMHYECKOIO peKUMa,
aBapUITHBIX TIEPETPY30K U HEOOXOIUMOTO PE3EPBUPOBAHMUS.

Konctpykumn u komnonoBku PII u I'TII npomsinmeHHOro THIa 1o
YOPOIIEHHBIM CXEMAaM, a TAKXKE JUJI OTPACIEN MPOMBIIIICHHOCTH C HOPMAJIBHOU U
3arpsi3HEHHON aTMOc(epoii: XUMHUYECKOM, MeTauTypruieckoi u ap. KoMIuiekTHbie
yctpoiicta KCO, KPY, KPYH u np.

OOuue NpUHIUIBI MOCTPOEHUS pPaAUaIbHBIX U MaruCTPAIbHBIX CXEM

pacrpeneneHus SJEeKTPOAIHEPIMU Ha BBICOKOM HampsikeHud. [1yOokuil BBOJ
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BBICOKOTO HamnpspkeHus. Pe3epBupoBaHME NMTaHHS OT pPa3HBIX HCTOYHUKOB
nutanus. lIpuMeHeHHe TpeTbero MCTOYHMKA MUTAaHUA A O0eCTIeUEeHHs
norpeduTenei 0co00i Ipynmbl.

OnekrpocHabxenue npu Hanuuuu [T u TOL,

CxeMBbl TNPUCOEAUHEHHUs DJIEKTPOIPUEMHUKOB BBICOKOTO HAMNPSHKEHUS -
AJIEKTPOJIBUTATENCH, mpeoOpa3oBaTesiei, JJIEKTponeueid B IIEXOBBIX TpaHC-
dopmaropubix noactanuumsax (TTI).

Boei6op cxembl U HampspKEHHs] BHICOKOBOJIBTHOM CETH C Y4EeTOM Xapak-
TEPUCTUK BBICOKOBOJIBTHBIX XapaKTEPUCTUK MOTpeOUTENEeN HANpsHKEHUS U TUIa
uctoyHuka nutanus (TOL] wiu pailoHHas MOACTaHLMSA SHEPTOCUCTEMBI). TeXHUKO-
HSKOHOMHYECKOE CpPAaBHEHHE BapHAHTOB CXEM C YYETOM HEOOXOAMMOW CTENeHH
pE3epBUPOBAHUSl W aHAIM30M YyiiepOa OT HapylIeHHUs dSJIEKTPOCHAOKEHUS.
[IpumeHeHue aBapuiiHbIX OJIOK-CTaHLIMM I GecriepeOOHHOr0 AIEKTPOCHA0KEHUS
noTpeOuTesnel mepBoi KaTeroOpuH.

Kanamuszanus 351€eKTpOSHEPrUM HAa NPOMBILUIEHHBIX NPEANPUATHAX NPU
Hanpspkenuu Beiiie 1000 B; kaGenbHble ceTu B TpaHieax, 0J10KaxX, TOHHEISIX U Ha
ACTaKaaax; TOKONPOBOABI HampspkeHueM 6-35 kB; OTKpBITBIE W 3aKpBIThIE
TOKOTPOBO/IbI; IMIMHHBIE U THOKHE TOKOMPOBOABI; TOKOMPOBOJLI B TOHHEISAX., HA
ACTaKagax U omopax. BeiOOp KOHCTPYKIIMM TOKOMPOBOAOB M MX DJICKTPUUECKHI
pacuer.

DneKkTpuueckas 3aluTa MOA3E€MHBIX COOpYXeHud. Buuabl koppo3umu.
KaronHas 3amura, 3ammra rajJbBaHUYECKHMMHM aHONAMM, DJIEKTPUUECKUU IPEHAXK

OJIy’>KTalOIIUX TOKOB.

Memoouueckue ykazanusn

Heo0xomuMo M3y4uTh MPUHIUIBI MTOCTPOCHHS CXEM DJIEKTPOCHAOKEHUS
MPOMBIIUIEHHBIX Npeanpusatnii npu HanpsbkeHun Bbimie 1000 B m ycnoBus mx
VICTIOJIb30BAHMUSL.

O6paTuTh BHMMaHUE Ha TO, YTO B ceTAX HampsbkeHwem Beime 1000 B
3JIEKTPONPUEMHHUKHA TMPHUCOCAUHATBCA HEMOCPEACTBEHHO HA HANPSIKEHHUE CETU

MOryT JMHoib 4YaCTH4HO. DT0 O00BACHICTCSA TEM, 4YTO BO BCCX OTpaCaXx
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MIPOMBIIIVIEHHOCTH MUMEETCS OOJIBIIOE YUCIO AIEKTPOINPUEMHUKOB, JUISI KOTOPBIX
TpeOyeTcss TOHWXKeHue Hampsbkenus Hwke 10000 B, a g psana
ANEKTPONPUEMHHUKOB JIOMOJIHUTENIBHO MTPeo0pa3oBaHue po/ia TOKA WM YacTOThL. B
CUIIy 3TOM OCOOEHHOCTH CXEMbI 3JIEKTPUUECKUX ceTell HampsbkeHueM Bbime 1000
B saBAsAIOTCS JOCTATOYHO CII0KHBIMM.

Crnenyer nog4epKHYTh, UTO B HEKOTOPBIX CIydasX JUIsl AJEKTPOCHAOKEHUS
npeanpustusi Tpedyercs coopyxkenue coocteHHor TILI, 4To Takke MPUBOJIUT K
YCIIO)KHEHUIO CXEMBbI 2JIEKTPOCHAOKEHUSI.

Ocoboe BHUMaHHE HA/M0 YACIUTh PE3ECPBUPOBAHUIO JIEKTPOCHAOKEHUS B
pa3sIUYHBIX CiIy4yasix C Y4YeTOM KaTeropuu mnoTpeduresneil, a Takxke NpH
COBMECTHOM NMUTAHUU NMOTPEOUTENEH pa3IMUHBIX KAaTETOPHil.

B Hacrosiiiee BpeMsi MIMPOKOE MPUMEHEHHE HAXOIAT CXEMbl TIyOOKOTO
BBOJIa BBICOKOTO HANpPSsDKEHUST HAa TEPPUTOPHIO MPOMBILIJIEHHOTO MPEINPUITHUS.
OTOMY BONPOCY TaKXke CleAyeT YASIUTh 0c000€ BHUMaHUE.

JlaHHBINA pa3aes paccMaTpuBaeT BONPOCH KOHCTPYKTHBHOT'O BBIIIOJIHEHHMS
AJIEMEHTOB CUCTEM JJIEKTPOCHAOKeHUs. PexoMmeHiyeTcs AeTaabHO 03HAKOMUTHCS
B HaType C COOTBETCTBYIOIMMHU YCTAHOBKAMH M COOPYKCHUSIMMU.

B nmaHHOM paznene mnokKazaH 3JEKTPUYECKUMH pacdyeT TOKOIPOBOOB,
ANEKTPUYECKUE pacyeTsl DJIEMEHTOB CUCTEMBI AIIEKTPOCHAOKEHMUSI

paccMaTpUBAIKMCH B MPEIISCTBYIOMMNX Kypcax.
Bonpocwt ona camonposepku

1. Kak BeiOupaercs mecto coopykerust I'TIIT?

2. Yrto Takoe kapTorpamma Harpy3ok? Jljist 4ero oHa CIIyKuT?

3. Kak BblOMpaeTcs HampsiKEHUE MPOMBIIUICHHBIX 3JIEKTPOCETEH BBIIIIE
1000 B? Kak ucnonb3ytot 15t 3roro 9BM?

4. KakoBbI MPUHITUITBEI TOCTPOCHUS CXEM AJIEKTPOCHAOKEHUS MPEATPUSITHI
Pa3IMYHBIX OTpaACE C yUeTOM KaTeropuu norpeduteneii?

5. B xakux ciyyasix AJjisi OpeanpusiTiii coopyxaerca coocrsernnast TOLL?

6. Kakue cxembl IJsi pacnpeiesieHUs 3JIEKTPOIHEPTHMH Ha BBICOKOM

HaNpsHKEHUW TPUMEHSIOTCA npyu Hanuuuu TOLL?
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7. Kak cBs3piBarorcs I'TIHT u TOLL?

8. Kakne cxemsl npuMeHnsitores npu Hanuuuu [TIIT?

9. KakoBbl JOCTOMHCTBA paJHAIBHBIX CXEM PaCIpPEICIICHUs SIECKTPO-
sHeprun? I'1e oHM npuMeHsoTcs npu Hanpskenuu Boime 1000 B?

10. KakoBbl H1OCTOMHCTBA M HEAOCTATKU MAarucTpalibHbIX cxem? I'nme oHu
NPUMEHSAIOTCS NPpU Hanpsi>keHuu Boie 1000 B?

11.Yt0 Ha3bIBaeTcs TiTyOOKUM BBOJIOM BBICOKOTO HarpsbkeHus? KakoBbel nx
JTOCTOUHCTBA?

12. Kak BBINOJIHSIOTCS KOMIUIEKTHBIE pAaCHpPEACIUTEIbHbIE YCTPOMCTBA, B
YEM UX NPEUMyIlecTBa?

13. Onumunre komnoHoBkH ['TIIT u PIT npoMbIuIeHHBIX TPEATPUATHA.

14. KakoBbl cXeMBbl TPHUCOCAMHEHHUS dJIEKTPOJABUTATEICH, mpeodpaso-
Baresieil, anekrponeydeit u uexoBbix TII k ceTsim HanpsikeHreM Boiiie 1000 B?

14. Kak BBINIONHSETCA KaHaIW3alusl DJIEKTPUYECKONM SHEPruu B CETAX
HanpspbkeHuem Boie 1000 B?

15. KakoBbl KOHCTPYKIIMHM IIMHHBIX M THOKHX TOKOIPOBOJOB Hampsike-
HueM 6-35 kB?

16. Kak BBITIOJTHSAETCS DJIEKTPUUECKUM pacyeT TOKOMPOBOJOB HaMpsi-
xeHueMm 6-35 kB?

17. Yto Ttakoe Oy>kmaroiiue TOKH, KaKOBO UX BIMSIHUE HA II0J3E€MHEBIE
METaJUTMYECKUE COOPYKEHHUS ?

18. Kak mpou3BOauTCs ApEHAXK Oy KIAOIINX TOKOB?

19. KakoBbl Mephl 3alIUTHI MOA3EMHBIX COOPYKEHHH OT KOPPO3HH OITyXK-

AaroninX TOKOB CYIIHOCTb KaXXa0Io Buaa BaIIII/ITBI?

7. KOMITEHCAIIHA  PEAKTHBHOH  MOIIHOCTH V74
IIOBBIIIIEHUE KAYECTBA HAIIPAKEHHA B JJIEKTPHYECKHX
CETAX IIPOMBIIIIJIEHHBIX ITPEJITPHATHH

PeaktuBHass momHocTh. [loTpeOuTenu peakTUBHOW MOIIHOCTH Ha MpO-

MBIIUIEHHBIX Tpeanpusatusx. Koaddumuent momuHoctu. MrHOBEHHOE U Cpell-
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HEB3BEIIEHHOE 3HauYeHMs Ko3pduuuenta MomHocTH. Koagduurenr MoutHocTu u
Yachl MAKCUMYMa aKTUBHOM Harpy3KH.

MeponpusiTusi 10 NOBBIIEHUIO KO3(PPUIIMEHTa MOIIHOCTU; MEPOIPUATHS,
He rpeldylre KOMIIEHCUPYIOUIMX YCTPOMCTB (€CTECTBEHHBIE MEPONPUSITHS);
MEpPOIPUATUS, TpeOyrolue CHeUualbHbIX KOMIIEHCUPYIOUIUX YCTPOWCTB; Me-
ponpusTUs, JOonyckaeMble B Buae uckimoueHus. KoapduuueHT peakTuBHON
MOIIHOCTH.

Meronuka TEXHUKO-3KOHOMUYECKHUX pAacueTOB MPU BHIOOPE KOMIIEHCH-
pytomux yctporcts. Illkana ckumok v Haa0aBOK K Tapudy Ha 3IEKTPUUYECKYIO
SHEPTHUIO.

HcTouyHrKY peakTUBHON MOIIIHOCTH Ha MPOMBIIIJIEHHBIX MTPEANPUATHSAX:
CUHXPOHHBIE JIBUTaTEelIHM, KOCHUHYCHBIE KOHIEHCATOPhl M CHUHXPOHHBIE KOMIICH-
caTophl, BO3/YIIHbIE W KaOelbHbIE JIMHUU DJIEKTPUUYECKUX ceTed. 3aTpaThl Ha
KOMIIEHCALIUI0 ~ PEaKTUBHOW  MOIIHOCTH. BpiOop THma W MOIIHOCTH
KOMIIEHCUPYIOIIUX  YCTPOMCTB. Buasl KOMIeHcaluu: LEHTpaJu30BaHHas,
IpynmnoBass W UHAUBUAyalbHasd. PacrpeneneHue KOHJIEHCATOPOB B  CETAX
IPOMBILUIEHHOTO NPEATNPUSATHUS.

Knaccudukanus 3/eKTpUUecKUX CeTel MO peXumaMm peryjiupoBaHUs Ha-
OpsOKEHUS: TUTaTeNNbHbIE M pacrpesenuTeibable. LleHTpann3oBaHHOE U MECTHOE
PEryNMpPOBaHUs HANPSKEHUS. 30Ha HEUYBCTBUTEIBHOCTH PETYJIUPOBAHMSL.

Pexum paboTbl KOMIEHCHPYIOIIMX YCTPOHCTB M HX aBTOMAaTH3alUA.
CummMmerpupoBanue Harpy3ok. CrnocoObl M cpeAcTBa OrpaHUuYEHUs KoyieOaHMi
HAIPSHKEHMSL.

Memoouueckue ykazanus

Bonpocsl koMmmeHcaluu peakTUBHOM MOITHOCTH HMMEIOT OOJIBIIOE TeX-
HUYECKOE U IKOHOMUYecKoe 3HaueHus. Kak npu aeuiure akTHBHON MOIITHOCTH B
CHUCTEME CHIDKAETCSl 4acToTa, TaK NpU Je(ULUTe PEaKTUBHON MOIIHOCTH B Y3J€
Harpy3Ku CHMKaeTcsl HampsbkeHue. [103ToMy OCHOBHas Liesb MEpONpUATHN IO
KOMIICHCAllU PEAKTUBHOW MOIIHOCTU - MOJJEP)KaHWE HOPMAJIBHOIO YpPOBHS
HaIPSDKEHUS] U CHUKEHUE MTOTEPh AaKTUBHOM MOILIIHOCTH M 3HEpPruu B ceTax. Kpome

9TOI0, KOMIICHCAIHA peaKTHBHOﬁ MOIIHOCTHU A4CT pPAad IIPCHUMYILICCTB: IIPH
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CHIDKCHUM TOKAa HArpy3Kd IIpU TOW >K€ IepenaBaceMON AaKTHUBHOM MOIIHOCTHU
MOBBIIIAETCS  MPOIMYCKHAsE  CHOCOOHOCTh  JIMHUM U TpaHCPOpMaTOpOB,
YMEHBIIAIOTCS MOTEPU HAIIPSKEHUSI B HUX U T.II.
Takum o00pa3om, BOMPOCHl KOMIEHCAIIMUM PEAKTUBHONM MOIIHOCTH (TIO-
BBIIIEHUS KOX(P(UIMEHTa MOIIHOCTH) W TOBBIIMICHHS KAauecTBa HaNpPsKEHUS

B3aMMOCBA3aHbl. PEeKOMEHyeMas TuTepaTypa 1no J1aHHomy pasaeny [1,4].

Bonpocwt 0na camonposepku

1. Tlepeunciure u oOxapakTepusylre mOTpeOUTENEd pPeaKTUBHOU
MOIITHOCTH Ha IPOMBILIIEHHBIX MPEANPUATHSIX.

2. YKaXXuTe OCHOBHBIC MPUYMHBI HEOOXOJUMOCTH MEPONPHUATHIA MO TO-
BBIIIEHUIO KO3 (UIIMEHTAa MOIITHOCTH.

3. Tloxaxute QopMylol mjig pacyera MoTepb AKTUBHOM MOIIHOCTH B
JUHUM W TpaHchOpMaTOpe 3aBUCUMOCTh JTHX TMOTEPh OT MepeaaBacMoi
PEaKTUBHON MOITHOCTH.

4. KaxoBa opMylia 3aBUCUMOCTH MOTEPU HAIPSKEHUS OT TIepeiaBaeMoi
PEaKTUBHON MOITHOCTH?

5. Uto Takoe MTHOBEHHOE M CPEHEB3BEIICHHOE 3HAUCHHs Kod(duiinenrta
MOIITHOCTH M KaK OHH ONpPEAEHSAIOTCS ?

6. Kak omnpenensroTcsi pacyeTHbIE 3aTpaThbl Ha T'€HEpPALUIO PEAKTUB -HOU
MOIITHOCTH ?

7. KakoBo Ha3zHadueHHE INKaIbl CKUJIOK W Hag0aBOK K Tapudy Ha die-
KTPOSHEPTUi0?

8. Kakue Tpu rpymnmbel MEpONpHUSTHI MO MOBBILICHUIO KO3(QUIIUEHTA
MOIIHOCTH BBl 3HaeTe? Kakue MeponpusaTUs BXOAAT B KQXAYIO IpyIiry?

9. Oxapakrepusyiite MEpONpUATHs, HE TPEOYIOUIUE CIEUHUaIbHBIX KOM-
NEHCUPYIOLIUX YCTPOUCTB (€CTECTBEHHBIE MEPOIIPUATHS).

10. Kakue HMCTOYHHMKM PEAaKTMBHOM MOIIHOCTH IIPUMEHSIOTCS Ha IIpoO-
MBIIIJICHHBIX NPeAnpUsATUaX? OXapakTepU3ynuTe ux.

11. Kak ucnons3yroTcs CTaTHYECKUE KOHJIEHCATOPhl B pacipeleIu TEIbHbIX

ceTax?
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12. Kak mpous3BoAMTCA BBIOOp THUINA KOMIIEHCHPYIOIIUX YCTPOMCTB H
ONpPEAECIECHUE UX MOIIIHOCTHU ?

13. Uto Takoe LEHTpaIu30BaHHAS, TPYIIOBass W WHIAWBUAYyaIbHas
koMmneHcauu? KakoBbl UX JOCTOMHCTBA U HEAOCTATKHU ?

14. 3auem mpou3BOAMTCA aBTOMATU3AaLUs KOMIEHCHPYIOUIUX YCTPOWUCTB?
ITo kakuM mapameTpaM NPOU3BOJAUTCS PETYIUPOBAHUE?

15. Yro Takoe ULEHTPaJU30BAaHHOE M MECTHOE pEryJMpOBAHUS Hall-
psxenus? Kak onu onpenensatorcs? KakoBbl UX 1OCTOMHCTBA U HEJIOCTATKU?

16. Uto Takoe 30Ha HEUYBCTBUTEIBHOCTH PETYJIUPOBAHUSA?

17. Kak BbIOMpArOTCS pacyeTHbIC 3HAYEHUS TMOTEPH HAMPSDKEHUS B CETAX

IPOMBIILIJIEHHBIX NPEANPUATHI?

8. YUET H DKOHOMUA IJIEKTPOSHEPI' MU

Opranuzanus U3MEpeHU U ydeTa aKTUBHOM, pEaKTUBHOM, MOTPeOIsseMoin
U BbIpaOaTeiBaeMOl  SHepruu. bamaHc  moTpeOyieHHs  DIIEKTPOIHEPTUHU
IPOMBILIJIEHHBIM TpeAnpusaTuaAM. KOHTpOJb JUMUTOB Ha 3JIEKTPOIHEPTHUIO MO
yIeJIbHBIM HOPMaM pacxoa YHEPTUH.

boprba ¢ moTepsiMu IEKTPOIHEPTUU U IKOHOMHS €€ IMyTeM YIydIlIeHUs
TEXHOJIOTUYECKHX  TPOLECCOB U  SKOHOMUYHOTO pexuma  paboThl

AIEKTPOABUTATENICH U TPaHCPOPMATOPOB.

1.Memoouueckue ykazanus

Bonpocel ydeTta W SKOHOMHUH JJIEKTPOSHEPTHUM HMEIOT IIEPBOCTEIIEHHOE
3HAYECHHUE.

HaubGonbmme pe3ynbTaThl SKOHOMHUHU AJIEKTPOIHEPTUHM TOJIYYaAOT TIPH
YCIIOBUM CHUCTEMATHUYECKOIO M3Y4YEHUs U MPABUIBHOIO aHAJIM3a UTOTOB JEUCTBUS
IPOBOAMMOTO KOMIUIEKCa Meponpusituid. s dsToro HeoOXogmMa dYeTKas
opraHu3anus W3MEpeHWH W ydeTa TOTpedisieMol ©  BhIpabaThIBAEMOM

3JIEKTPOIHEPTUH HA MPOMBIIIJIEHHOM NPEANPUSITUU.
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2. Bonpocwl ona camonpoesepku
1. Kak npoBoasTCSI U3BMEPEHUS U yUeT MOTPEOJICHUS U BBIPAOOTKHU
AIEKTPOIHEPT UM HA TPOMBIIUICHHBIX MPEINPUITUSIIX ?

2. Jia yero npeHa3HaYeH TEXHUYECKUMN yueT?

3. Kak cocraBnsercs 0anaHc nOTpeOIeHHsI SJIEKTPOIHEPT U ?

4. Kak ompegensercss HauOojiee 3KOHOMHUYHBIM PEeXHUM pabOThl TpaHC-
dbopmaTOpOB U JBUTATEIICH?

5. IlpuBeaute npuMepbl SKOHOMHUU 3JIEKTPOIHEPTUM IYTEM YIyUILICHHS
TEXHOJOTUYECKUX MPOLECCOB.

6. B kakoM pexume MO0KHBI HAaXOJUTHCS pPE3EpBHBbIC JUHUHU DIIEKTPHU-
YECKUX CETeH NIl yMEHBILIEHHSI pacXxo/ia AIEKTPOIHEPTun?

7. Kakasg posib CIBOEHHBIX PEAKTOPOB B YMEHBIIEHUH pacxoja dJeK-
TpO3HEprun?

8. Kak npumeHsis aBTOMaTUKy, CHU3UTh PacxXo]l AJIEKTPO3HEprun?

9. KakuMm o0pa3oM KOMIEHcallus PEaKTHUBHON MOIIHOCTH HPHUBOJIUT K
YMEHBIIEHUIO PAcXo/ia 3JIE€KPOIHEPruun?

10. Kak noiay4uTh 5KOHOMHUIO JIEKTPOIHEPIUH, IPUMEHSS TTTyOOKUIl BBOJ

BBICOKOT'O HAMPSIKEHUS ?

3. Yueono-memoouueckue mamepuansl no oucyuniune
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