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MMACITIOPT KOMIIVIEKTA KOHTPOJIBHO-OHEHOYHBIX CPEJICTB
1.1.00s1acTh NPUMEHEHUS KOHTPOJIbHO-OLICHOYHBIX CPEACTB

MexnucunuIIMHapHbINA Kypc «DneKTpocHa0XKEHUE

IIEKTPOTEXHOJOTUYECKOIO0  OOOpYAOBAaHMSI  CET€»  BXOOUT B COCTaB
npodeccuonampHoro moxayias IIM 02 «OpraHuzanus —3JIEKTPOCHAOKCHUS
AIIEKTPOOOOPYIOBAHUSA 10 OTPACISIMY.
MexauCIUIUIMHAPHBIA ~ Kypc  «DJEKTPOCHA0XKEHHE  3JIEKTPOTEXHUYECKOIO
o0opyoBaHUs» MpeayCMaTpuBaeT HW3YYEHUE MAIIMH IOCTOSHHOIO  TOKa,
TpaHCc(hOpMaTOPOB, ACHHXPOHHBIX ABUTATEICH, CHHXPOHHBIX MAIIUH, CHUJIOBBIX
TpaHCcHOPMATOPOB, MPABUIT YCTPOICTBA AIEKTPOYCTAHOBOK, CXEM AJIEKTPUUECKUX
COCIMHEHUN IIOJACTaHIUN 51 pacnpenyCcTpoucCTs, IIPOBOJIHUKOB,
pacnpenenuTelbHbIX YCTPOUCTB, U30JISITOPOB, AJEKTPUUECKUX almapaTroB
HanpspbkeHuem 10 1000 B, ocBemieHusi NpPOU3BOJACTBEHHBIX IOMEIICHUM,
ANEKTPUYECKUX anmaparoB HampsokeHuem Bbeimie 1000 B., koHcTpykuuu
pacrpeneauTeNbHbIX YCTPONUCTB, HICTOYHUKOB OINEPATUBHOIO TOKA, 3a3€MJICHUS,
BHEILIHEr0 3JIEKTPOCHAOKEHUS KEJIE3HBIX JOPOr, TITOBOIO AJIEKTPOCHAOKEHUS
MKEJIE3HBIX JOPOT.

Pesynprarom OCBOCHMUS MK 01.02. «INEeKTpOCHAOKEHHE
AIIEKTPOTEXHUYECKOTO 000pYAOBAHUSY SBIAECTCA (DOPMUPOBAHKME 3HAHUM, YMEHUIN
U HaBBIKOB, OONICKYJIbTYpPHBIX U MNPO(YECCHOHATBHBIX KOMIIETCHIIMH U
(dbopmupoBaHre MPOPECCUOHATBHBIX TPYIOBbIX (PYHKIUH.

1.2 TpeOoBaHusi K pe3yibTaTaM 0CBOEHUS Y4eOHOM THCUHMIIIMHBI.

B pesynprare OCBOECHHS MEXAUCUUIUIMHAPHOIO Kypca AUIUIOMHUPOBAHHBIN

TEXHUK JOJIKEH

yMeTh:
¥1 - pazpabaTbiBaTh 3JEKTPUUYECKUE CXEMBI AJIEKTPOCHAOKEHUS
IEKTPOTEXHUYECKOIO U DJIEKTPOTEXHOJIOTHYECKOr0 000PYJOBAHUS IO OTPACIIAM;
Y2 - 3anonHATH A€PEKTHBIE BEIOMOCTH, BEIOMOCTH 00beMa paboT C IEepeyHeEM
HEOOXOJMMBIX 3aMacHbIX YacTell M MaTepuajoB, MapUIPYTHYIO KapTy, APYTYIO
TEXHUUYECKYIO0 JIOKYMEHTALMI0; CXeMa paclpeaenuTeNbHbix cered 35 kB,
HaXOJSAIIUXCS B 30HE KCIUTYaTallMOHHON OTBETCTBEHHOCTH;
Y3 - yuTaTh NPOCTHIE 3CKU3bI U CXEMbI HA HECIIOXKHBIE JI€TaIU U Y3JIb;

Y4 - nonb30BaThCAd HABBIKAMM YTEHUS CXEM IIEPBUYHBIX COEJIMHEHMI
AIEKTPOOOOPYIOBAHUS PICKTPUICCKUX CTAHIINM U MTOJCTAHITUH;
¥S - uyuraTh CXEMbl NEPBUYHBIX COEIMHEHHH  3JIEKTPOOOOPYAOBAHUS

AIEKTPUYECKUX CTAHLIMMI U MMOJCTAHIUN;



Y6 - ocBauBaTh HOBBIE YCTPOMCTBA (110 MEPE UX BHEAPEHHUS);

Y7 - opraHuzanus pa3pabOTKM W MEPECMOTpa JOJKHOCTHBIX HWHCTPYKLIMMA
MOTYMHEHHBIX PAOOTHUKOB O0Jiee BEICOKOW KBATU(UKALINY;

Y8 - unTaTh cXE€MbI MUTAHUS U CEKLIMOHUPOBAHUS KOHTAKTHOM CETH U BO3JYIIHBIX
JUHUN D3IIEKTpornepesadyn B 00beMe, HEOOXOAUMOM [Jisi BBINOJHEHHUS TMPOCTBIX
paboT Mo TEXHUYECKOMY OOCITYKMBAaHUIO U TEKYLIEMY PEMOHTY KOHTAaKTHOM CETH,
BO3JIYIIHBIX JIMHUW DJIJIEKTpOIEpeaund TOJ HampspKeHMeM | BOJU3M  YacTeld,
HaXOSIIMXCS MO/ HAPSHKECHUEM;

Y9 - uurarh CXeMbl NMUTAHUS U CEKIIMOHMPOBAHWS KOHTAKTHOM CETH B OOBEME,
HEOOXOIUMOM JUJIsI BBINOJHEHHS paOOThl B OMACHBIX MECTaX Ha ydYacTKax ¢
BBICOKOCKOPOCTHBIM JIBH>KEHHEM;

Y10 - duutaTh TPUHIUIHUAIBHBIE CXEMBI YCTPOWCTB U  00OpYIOBaHUS
AIIEKTPOCHAOKEHUSI B 00bEME, HEOOXOAMMOM JJIsI KOHTPOJISI BHITIOJHEHUS padoT 10
TEXHUYECKOMY  OOCIYKMBAHMIO W PEMOHTY OOOpYyJOBaHHMS  TATOBBIX U
TpaHC(OPMATOPHBIX TMOJCTAHLUM, JTUHEUHBIX YCTPOMCTB CHUCTEMBbI TSATOBOTO

AIEKTPOCHAOKEHUS.
3HATH:
31 - yCTpPOWCTBO DJJNEKTPOTEXHUYECKOTO M  DJIEKTPOTEXHOJIOTHYECKOTO

000pyI0BaHUS 110 OTPACIISIM;
32 - yCTpOHCTBO M mMpuUHLMN AeicTBUs TpaHchopmatopa. [IpaBuna ycrpoiicTBa

AJIEKTPOYCTAHOBOK;
33 -yCTpOWCTBO MW Ha3HAYCHHWE HEAKTHBHBIX (BCIIOMOTATEIbHBIX) YacTei
TpaHchopmMaropa;

34 - npuHuun paboOThl OCHOBHOIO W BCIOMOTATEIbHOrO O0OpYIOBaHMS

paclpeneIUTENBHBIX YCTPOMUCTB CPEAHEN CIIOKHOCTH HaAIpsKeHUEM 10 35 kB;

35 - KOHCTPYKTHUBHOE BBIINOJHEHHUE PACTIPEICTUTEIbHBIX YCTPOUCTB;

36 - KOHCTPYKIMSI U TPUHIUII PpaOOThl CYyXHMX, MACJSIHBIX, JIBYXOOMOTOYHBIX
CUJIOBBIX TpaHcpopmaTopoB MOITHOCTEIO 10 10 000 kBA nanpsbxkenuem g0 35 kB;

37 - ycTpoWCTBO, Ha3HAUYEHHUE PA3TUYHBIX TUIOB OOOPYJIOBaHMS (TIOJBECHOM,
HATSOKHOW W3OJIAINH, IUHOMPOBOOB, MOJIHME3AIUTHI, KOHTYPOB 3a3€MIISIOIINX
YCTPOMCTB), 00JIACTU UX TPUMECHECHUS;

38 - nyeMEHThl KOHCTPYKIIUM 3aKPBITBIX W OTKPBITHIX PACTIPEICIUTEIbHBIX
yCTpOUCTB HampspkeHueM o 110 kB, MUHMManIbHBIE JOMyCKaeMble PACCTOSIHUS
MeX Iy 000pyI0BaHUEM;

39 - ycTpo#CTBO MPOBOIOK JIJIsl MPOTrpeBa Kades;

310 - ycTpoiicTBO OCBelieHus1 pabovyero MecTa;

311 - Ha3HayeHUE U YCTPOMCTBO OTMACNIBHBIX 3JIEMEHTOB KOHTAKTHOM CETH M
TpaHCHOPMATOPHBIX TIOICTAHIINN;

312 - Ha3HaueHHWE YCTPOMCTB KOHTAKTHOM CETH, BO3AYILIHBIX JIMHUU
ANEKTpOIepeaayn;
313 - Ha3HaueHHWE M PACMOJIOKEHHUE OCHOBHOIO M BCIOMOIaTEJIbHOrO

06OPYI[OB3,HI/I$I Ha TATOBBIX IIOACTAHIUAX U JIMHECWHBIX YCTpOﬁCTBaX TATOBOI'O
3JICKTpOCH36}K€HI/IH;



314 - KOHTpPOJb COOTBETCTBHUS IIPOBEPAEMOrO YCTPOMCTBA MPOEKTHOM
JOKYMEHTAIMU U B3aUMOJICUCTBUS AJIEMEHTOB IPOBEPSEMOI0 YCTPOUCTBA MEXIY
c000ii U ¢ IPyTUMU YCTPOMUCTBAMU 3AllIUT;

315 - ycTpoiicTBO M c€IOCOOBI PEryJMpPOBKM BaKyyMHBIX BBIKJIIOYATENIECH H
3JIera3oBoro  0OOPY/IOBAaHUSA;U3yYEHHE  YCTPOMCTBA M XapaKTEPUCTHK,
OTJIMYUTENbHBIX OCOOEHHOCTEN 000pYyJOBaHUS HOBOIO THUIIA, MPUHIMUIA PaOOTHI
CJIOXHBIX YCTPOMCTB aBTOMAaTUKH 000PYOBAaHUSI HOBOT'O THIA MHTEIUIEKTYaJIbHOM
OCHOBE; YNTATh OJHOJIMHENHBIE CXEMBI TSATOBBIX MMOJACTAHIIHAM.

UMeTh MPAKTUYECKUH ONbIT:

- COCTaBJICHUS DJIEKTPUUECKHUX CXEM DJIEKTPOCHAOKEHHUS DIIEKTPOTEXHUUECKOTO U
3IIEKTPOTEXHOJOTUYECKOT0 000PYAOBAHHUS IO OTPACTISM;

- 3aIIOJIHCHUS HEOOXOIMMOM TEXHHYECKON JOKYMEHTAIIHH;

- BBINOJIHEHUs paboT MO YepTekaM, ICKU3aM C IPUMEHEHUEM COOTBETCTBYIOIIETO
TaKeJla)ka, He0OOXOIUMBIX MPUCIIOCOOTIEHUH, CIEIIUAIBHBIX HHCTPYMEHTOB U
anmnaparypsbl;

- BHECEHU Ha JCHCTBYIOIIME IIJIAHBI U3MEHEHUN U JOTMOJIHEHUW, IPOU30IIEAIINX B
IIEKTPUYECKHUX CETSX;

- pa3paboTKe JIOJKHOCTHBIX U TPOU3BOACTBEHHBIX UHCTPYKIIUI, TEXHOJIOTHUECKUX
KapT, MOJIOKEHUI U PErJIAMEHTOB JESATEIBLHOCTH B 00JIACTH SKCILTyaTallMOHHO-
TEXHUYECKOT0 OOCTY>KUBAHUS U PEMOHTA KaOeIbHBIX JIMHUI 3JIEKTpONepeiayuu;

- pa3paboTKe TEXHUYECKUX YCIOBUN MPOSKTUPOBAHUS CTPOUTENILCTBA,
PEKOHCTPYKIIMU U MOJIEpPHU3ALINY KaOEIbHBIX IMHUHN AJIEKTpOIepeaayu;

- OpraHu3aIyy pa3pabOTKU U COTJIACOBAaHUE TEXHUUYECKHUX yCIOBUM, TEXHUYECKUX
3aJIaHU B 4aCTU 00ECTICUEHUSI TEXHUYECKOTO OOCTYKUBAHHS 1 PEMOHTA KaOCITbHBIX
JIMHHUM 3JIEKTPOIIEPEIAYuH;

- WU3YyYECHUU CXEM MUTAHMS U CEKIIMOHUPOBAHUS KOHTAKTHOW CETHU U JIMHUM
HanpsikeHueM Boire 1000 B;

- HU3yYCHUS CXEM MUTAHUS U CEKIIMOHUPOBAHUS KOHTAKTHOM CETH U BO3IYIITHBIX
JIMHUH 3JIEKTpONEpeau B Mpeeiax JUCTAHIMH dJIEKTPOCHAOKEHNS;

- W3YYEHUs NPUHIUMIHUAIBHBIX CXEM 3aIIUT JIEKTPOOOOPYAOBAHMS, STEKTPOHHBIX
YCTPOMCTB, aBTOMATUKH U TEIEMEXAHUKU;

U3yYEeHUM  YCTpPOWCTBA U XapaKTEPUCTHUK, OTIMYUTEIbHBIX  OCOOEHHOCTEH

0o00OpyI0BaHUS HOBOT'O THWIIA, TPHUHIMMIA PAOOTHI CIOXKHBIX YCTPOWCTB aBTOMATHUKH

000py10BaHUS HOBOT'O THIIA.

1.3 KomnereHnunum:

OK 01  BwiOupath CIOCOOBI  pelIeHus 3amau npodeccruonanbsHON
NEeATENbHOCTH, TPUMEHUTENBHO K PA3IMYHBIM KOHTEKCTaM.

OK 02  OcyuiecTBisiTh IMOUCK, aHAJIW3 MW HWHTEpHpeTalnuio uHbopmanuu,
HEOOXONMMOW  JUIsl  BBINOJHEHUS  3a7a4  NpodecCHOHAIbHOU
JESITEIbHOCTH.

OK 04 PabGorath B KoJIJIEKTHUBE ¥ KOMaH 1€, 3P (HEKTUBHO B3aMMOICHCTBOBATH C
KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaAMHU.



OK 06 IIposBiATH IpakIaHCKO-NIATPUOTUYECKYIO TO3ULIHIO, JEMOHCTPUPOBATH
OCO3HAaHHOE MOBEACHUE HA OCHOBE TPAJAUIIMOHHBIX OOIEYETOBEYECKIX
LEHHOCTEM.

OK 09 Vcnons3oBarh MHGOPMALMOHHBIE TEXHOJOTHH B MPOQECCHOHATBHON
NEATEIIbHOCTH.

OK 10 Ilonp3oBarbCs npodeccruoHanbHON JIOKyMEHTaI e Ha
rOCyJIapCTBEHHOM M MHOCTPAHHOM SI3bIKaX.

MK 1.1  BpIMOJHATH OCHOBHBIE BUJIBI PA0OT O MPOSKTUPOBAHUIO
3JIEKTPOCHA0KEHUS FTEKTPOTEXHUUECKOTO U
IIEKTPOTEXHOJIOTUYECKOIO 000PYI0BAHHUS.

MK 1.2 YurtaTh U COCTABIATH JJIEKTPUUYECKUE CXEMBI 3JIEKTPOCHAOKEHUS
ANEKTPOTEXHUUYECKOTO U 3JIEKTPOTEXHOJIOTUYECKOTO 000PYI0BAHUS.

2.Mopeu KOHTPOJIUPYeMbIX KOMIIeTeHIH i

Taduaunua 1. Moaem KOHTPOJIMPYEMbIX KOMIIETEHIMT

Kon
KOMIIeTeHI[HH D opMyTHPOBKA KOMIIETEHIIHH 3HaHus, yMeHHs
OK 01 Bri6upats criocoOs1 perneHus 3HATH:
3as1a4 npodeccuoHaIbHOM 31-cnocoOs! perieHus 3a1a4 MpodecCHOHATBHON
NEeSATSIILHOCTH, TPUMEHHUTEIHHO K NeSATEIIbHOCTH;
Pa3IMIHBIM KOHTEKCTaM 32-HOpMaTUBHOE OTpaKe€HHE BBIOOpa CIIOCOOOB
penieHus mpodecCuoHABHBIX 3a]1a9;
yMeThb:

Y1 —orpaxkaTh B yYETHOW MOJUTUKHU HPEIIPUITUS
BapHaHThI U CIIOCOOBI y4eTa MMYIIECTBa




OK 02 OcymiecTBISITh MOUCK, aHAIU3 U 3HATH:
HMHTEPIIPETALNIO HHPOPMAIIH, 31-undopmairio, HeOOXOTUMYIO JIJIsl BBITOJIHEHUS
HEOOXOAUMOM IJIs1 BBITTOJTHEHHS npoeCCHOHATBHBIX 33/1a4;
3aja4 npodeccuoHaIbHOM 32—ucTouHuku nHGOPMAIIUU HEOOXOAUMOM ISt
JeSITeTbHOCTH BBITTOJIHEHUS TPO()ECCHOHANBHBIX 3a/1a4;
yMeThb:
Y1 -—mpaBWIBHO WHTEPIPETUPOBATH HCTOYHUKU
uHpopmanud  (HOPMaTUBHO-TIPABOBYIO  0as3y),
HE00X0IMMBbIE TUTSI BBITIOJTHCHHS
npodeccroHaNbHBIX 33129
OK 04 PabOoraTh B KOJIJIEKTHUBE U KOMaH€E, | 3HATh:
3¢ (HeKTUBHO B3aUMOecTBOBaTh ¢ | 31-MeTOAbl KOMaHIHOM pabOTHI;
KOJIJIEraMH, PYKOBOJICTBOM, 32 — ciocoObl OpraHu3aluu KOJIJIEKTUBA;
KITMEHTaMH. yMeThb:
Y1 —B3auMoIelicTBOBATE C KOJUIETAMU U
PYKOBOJICTBOM;
¥Y2-3¢pdexTuBHO OpraHN30BBIBATH PAOOTY
KOJIJIEKTHBA;
OK 09 Hcnonb3oBaTh nHGOPMAIIMOHHBIE 3HATh:

TEXHOJIOTUH B MPO(HECCHOHATEHON
NEeATEIbHOCTH

31 - 3JIEeKTPOHHO-TIPABOBBIE CUCTEMBI,
HEOOXOMMBIE TSI TPO(EeCCHOHATTBHOM
NeSITeTbHOCTH;

yMeTh:

¥1 - ucnonk30BaTh B MPOPeCCUOHATHHON
TEATENILHOCTH SJIEKTPOHHO-TIPABOBBIE CHCTEMBI;




OK 10

[Tonb3oBaTbes mpodeccnoHanbHOM
JIOKyMEHTaIen Ha
rocyJapCTBEHHOM W MHOCTPAHHBIX
SI3BIKAX.

3HaTh:

31 WHOCTpaHHBIN SA3BIK JEIOBOTO OOIICHHUS:

32 mpaBuiia BEACHUS JEI0BOM NMEPEIICKH,
O0COOCHHOCTH CTUJIS M SI3BIKA JICTIOBBIX MHUCEM.
Ymern:

Y1 yMeTs uuTaTh OPUTHHATIBHYIO TUTEPATYPY 11O
M30paHHOM CIEIUaIbHOCTH;

Y2 npuHUMaTh y4yacTHe B HAyYHbIX KOH(DEpeHLIUAX
Y CeMUHapax, JUCKYCCHIX B 00CYKICHUIX
BOIIPOCOB, CBA3AHHBIX C MPO(pECCHOHATEHON
TeSITeTbHOCTHIO;




IIK 1.1

BEIMOTHATE OCHOBHBIE BUIBI Pa0OT
10 TIPOEKTUPOBAHUIO
ANMEKTPOCHAOKECHHS
ANIEKTPOTEXHUYECKOTO U
AJIEKTPOTEXHOJIOTHUECKOTO
000pyA0BaHUS.

3HATH:

31 - oCHOBHBIE BHBI pa0bOT MO MPOESKTUPOBAHUIO
ANEKTPOCHAOKEHHSI ~ DIIEKTPOTEXHUYECKOTO |
AJEKTPOTEXHOJIOTHUECKOTO 000y IOBAHHS.
yMeThb:

VY'1- npuMeHSITh OCHOBHBIE BUABI TPOSKTUPOBAHUS
000pyTIOBaHUS

HMeTh MPAKTUYECKHUI ONBIT:

- COCTaBJICHUS JIEKTPUUYECKUX CXEM
AIIEKTPOCHAOKEHHS STEKTPOTEXHUYECKOTO U
AIEKTPOTEXHOJIOTHIECKOTO 000PYI0BAHUS 110
OTpacCiIsiM;

- 3aI0JIHEHHU HeOOXOIUMON TEXHUIECKOM
JIOKyMEHTAIUU;

- BBITIOJIHEHHS padOT MO YePTEKaM, SCKH3aM C
MPUMEHEHUEM COOTBETCTBYIOLIETO TaKeJaxa,
HEOOXOJUMBIX MPUCIIOCOOICHUH,
CIIELUAJIbHBIX UHCTPYMEHTOB M alnaparyphl;

K 1.2

YuraThb U COCTaBIIATh
AIIEKTPHUYECKHUE CXEMBI
3JIEKTPOCHAOKEHUS
AIIEKTPOTEXHUIECKOTO u
3JIEKTPOTEXHOJIOTHUECKOTO
o0opyT0BaHUS.

31 - CXEMBI 3JIEKTPOCHAOKEHUS
ANIEKTPOTEXHUIECKOTO "
JIEKTPOTEXHOJIOTUYECKOT0 000py10BaHHS

Y1 — yMerp COCTaBIATb  DJIEKTPUYECKHUE
CXEMBI IEKTPOCHAOKEHUS DIEKTPOTEXHUUYECKOTO
Y JJIEKTPOTEXHOJOTHYECKOTO 000PYAOBaHHUS.

HMeTh IPAKTHYECKHH ONbIT:

- BHECEHHUs Ha JECHUCTBYIOIIME TUIaHbl U3MEHEHUH
Y JTOIIOJTHEHUW, IPOU3OIIEAIINX B AJIEKTPUUECKUX
CETHX;

- pa3paboTKe TOKHOCTHBIX u
MPOU3BOACTBEHHBIX WHCTPYKIUH, -
TEXHOJOTMYECKUX Kapr, MMOJI0KEHU I u
pEeriIaMeHTOB JIeSTCILHOCTH B obOnacTu

9KCIUTyaTallHOHHO-TEXHUYECKOTO 0O0CITyKUBaHUS
Y peMOHTa KaOeNbHBIX JINHUHN 3JIEKTPOIIepeIayuy;

pa3paboTke TEXHUYECKUX yCIIOBUI
MIPOEKTUPOBAHUS CTPOUTENBCTBA, PEKOHCTPYKIUN
u MOJIEpHU3ALUT KaOeNbHBIX JVHUN

ANIEKTPONepeaadn




2.2 KoHTpO./Ib M OLleHKA 0CBOECHMS Y4eOHOMH AMCHUILUIMHBI/MeKIMCIHUINIMHAPHOTO0 Kypca 1o pa3jaejam (Temam)

Texkymas arrecramus
(TeKyluii KOHTPOJIb YCIIEBA€MOCTH)

JJieMeHT y4eOHO! TUCHUILIHHBI/ MEKIUCHUILINHAPHOI0 Kypca HaumenoBanue Pe3yabTaThsl 0CBOCHMS
OLEHOYHOI'0 (3HaHUsA, yMEeHUS,
cpeacTBa KOMIIETEHIUN)
HC;JI3
Pa3zgen VI
Y CTpoiicTBO 3JIEKTPOTEXHOJOTHYEeCKOro 000pyA0BAHMSA 110 OTPACIAM
Beenenue 1.TToHsITHE NMEKTPOTEXHOIOTUIECKOTO 000Dy I0OBaAHUS 31;VI1; V30K 02
2.271eKTPOTEXHOJIOTHYECKHE YCTAHOBKH HC, JI3 32;33;36;Y1;¥2,;V4; V5, OK
02, OK 07,
3. CriocoOBbI SJIEKTPHUECKOr0 HArpeBa 31; V1,¥V3, OK 02
Tema 6.1 1.06mue cBeaeHust 00 AIECKTPOTEPMUUECKUX YCTAaHOBKAX 31; V1,¥V3, OK 02
J1eKTPO0OOPY/10B3 HC, 113 31;32;33;36; Y1;Y2;V4,;V5;
Hue YCTAHOBO} 2 HasnaueHue, yCTPOHCTBO U TIPUHITUTT JICHCTBHS OK 02
3JIeKTPOHATrpeBa
Tema 6.2 1. OGmue cBemeHust 00 3IEKTPOCBAPKE HC; I13 31;Y7;0K 01;0K 03;0K 04;
J1eKTPO0OOPY /0B OK 05;0K 06;0K 10;
lai:eeRTpnqyecch?:;Bm 2. HasHaueHue, yCTPOMCTBO U NPUHLMM AENCTBUA 38;35; V4, V5;0K 01; OK 02;
cBapKH 9/1IeKTPOCBAPOYHbIX YCTAHOBOK OK 09;Bﬂ 1;IIK1.1;1IK 1.2
3. OCHOBHbI€e TUMbl CBAPOYHbIX annapaTos
Buapl TOKa 414 CBapOYHbIX annapaTos HC, I13 34;37;,0K 07;B/[1
5. Cnocobbl perynmposBaHua CBapOYHOro TOKa 31;35:34;36, Y1;Y2;V3; OK
02; B/[1
6. OcobeHHOCTU MCNO/Ib30BaHUA CBAPOYHbIX BbiNpAMUTENE 310;V8;V1;V7:OK 07,
7. VIHBEPTOPHBIN TOK AN1A CBAPKM 31;313;315;, Y1;¥2; OK 02,
OK 07;BJ[1
8. CBapo4HbIE TeHEPATOPHI 31;VI;V3;0K 02
Tema 6.3 1. Knaccudukanusi noMeeHi o B3pbIBO- U M0KaPOONACHOCTH

32;33:36;V1;Y2, V4, V5 OK




Texyumas arrecrauus
(TeKyluii KOHTPOJIb YCIIEBA€MOCTH)

JJleMeHT y4eOHO! TUCHUILIHHBI/ MEeKIUCHUILINHAPHOI0 Kypca HaumenoBanmue PesyabTaTsl ocBOCHMS
OLEHOYHOI'0 (3HaHUsA, yMEeHUS,

cpeacTBa KOMIIETEHIIUN)

D1eKTPo0GOPYI0 02, OK 07,

BaHue BO 2. Busel ncniostHeHUST 000PYTOBAHUS TI0 CTETICHH 3aIUTHI OT HC, JI3 31; V1,¥3; OK 02

B3PBIBOONACHBIX | Bo3eiicTBHSI OKPYIKAIOIIEH cpeibl

H 3.Br100p 31eKkTp0o00OpyI0BaHUS IS B3PHIBO- U MTOKAPOOTIACHBIX 31; V1,V3, OK 02

M0KAPOONACHBIX | onemennii

TOMEIIEHUAX 4.D71eKTPOIPOBOJKH BO B3PLIBO- M M0KAPOOIACHBIX MOMELIEHUIX 31;V1;V3;0K 02

Pa3nen VIl IpoexkTupoBaHue 3JIEKTPOCHAGKEHHS ITEKTPOTEXHOJIOTHYECKOT0 000Py10BaAHHS

Tema 7.1 1. Coneprkanue MpoOEKTa AICKTPOCHAOKEHUS 31; V1,¥V3, OK 02

Pa3paborka AIIEKTPOOOOPYI0BAHUS

TeXHUYECKOH 2. TpeboBanus [IpaBui ycTpoiicTBa 37€KTPOYCTAHOBOK 31; V1,¥V3; OK 02

AOKYMEHTALMU 3. Pa3zpaboTka MpUHIMIHUATBEHON ANEKTPUIECKON CXEMBI 31;32:33:36; V1;Y2;V4,;V5;

MPOEKTOB

3JIEKTPOCHAOKEH OK 02

st 4. Pa3merieHue 37eKTPoOOOPYI0BAHSI B IIOMEIICHUSIX 31;¥V7;0K 01;0K 03;0K 04;

5. CocraBrnenne cXxeM COEINHEHHUS U MO IKJIFOUEHHUS

6. 3azeMiICHUE METALUTUYECKUX IIEMEHTOB
AJIEKTPOOOOPYAOBaAHUS

7. Pa3paboTka TEXHUUECKUX yCIOBUNA MPOEKTUPOBAHUS U
CTPOUTEJIbCTBA

8. PeKOHCTPYyKIUS U MOJICPHU3AIUS CXEM IJIEKTPOCHAOKEHMUS.
PexoHCTpyKIHS 37IEKTPOCHAOKEHUS C 3aMEHON KaOeTbHBIX
JIMHUU JIEKTPOIlepeIadH.

HC; 113

OK 05;0K 06;0K 10;

38;35; V4, V5;,0K 01; OK 02;
OK09,BA ILIIK 1.1; IK 1.2

34;37:0K 07;BJ]1

31:35;34;36; Y1;Y2;V3; OK
02; BI1

9. Cocrasiienne crienpUKAIMN K TPOSKTaM.

310;¥8;V1;¥V7;,0K 07;




Texyumas arrecrauus
(TeKyluii KOHTPOJIb YCIIEBA€MOCTH)

JJleMeHT y4eOHO! TUCHUILIHHBI/ MEeKIUCHUILINHAPHOI0 Kypca HaumenoBanue PesyabTaTsl ocBOCHMS
OLEHOYHOI'0 (3HaHUsA, yMEeHUS,
cpeacTBa KOMIIETEHIIUN)
10.ITpuemka yCcTpoiCTB B IKCILTyaTanuto. KoHTpoIb 31:313;315; Y1;¥2; OK 02;
COOTBETCTBHS MPOBEPSIEMOI0 yCTPOUCTBA IPOEKTHON OK 07:BJI1
JIOKYMEHTall1H. HC. I3
11. IIpoBepka pabOThI yCTPOMCTB INEKTPOCHAOKEHUS, ’ 31; V1,;V3, OK 02
B3aMMOJICHCTBHS C CUCTEMAaMU 3aIUThI U YIPaBIEHUS pU
HOBOM BKJIFOUEHUH.
Tema 7.2 1. OOcnyXxrBaHUE U PEMOHT KaOEIbHBIX JIMHUN AJIEKTPOIIepeIaduu. 31;32;33;36; V1;Y2:;V4;V5;
Pa3pabotka HopmaruHbie 1okyMeHThl. TpeboBaHMsI K TEXHUYECKOM OK 02
TeXHUYECKOM JIOKyMEHTAlN!
AOKyMEeHTalluH
;[ll: :IH AyaTanun 2.JIOJ’KHOCTHBIE U MPOU3BOACTBEHHBIE MHCTPYKIIMHU 31;Y7;0K 01;0K 03;0K 04;
KabeJbHbIX OK 05;0K 06;0K 10;
JINHUI
JJIeKTponepeaadn
3. Texnonoruueckue kaptsl. [Iopsaa0K UX cOCTaBICHHUS. HC; JI3; BCP 38;35; V4;V5;0K 01; OK 02;

4.1lnaHupoBaHue TEXHUYECKOTO 00CTYKUBAHUS JTUHUM
anekTpocHadxkeHus. CocraBieHue 1eeKTHBIX BEIOMOCTEH,
BeJIOMOCTE 00beMa paboT, MapIIPYTHBIX KapT.

OK09;B/J ILIIK 1.1, I[IK 1.2

38;35; V4, V5;,0K 01; OK 02;
OK09;BA I1IK 1.1; IIK 1.2

IIpoMesKyTOYHAS ATTECTALUSA

)

Ipunsameie cokpawenus, 3 — zauem, /13 — ougpgepenyuposannviii 3auem, HC — nakonumenvras cucmema oyenusanus, 3 — sxzamen, P3 — pewenue
3a0ay, TP — nanucanue u 3awuma meopueckux pabom(yCmHuo uiu ¢ npuMeHeHuem UHGOPMayuoHHbIX mexroaoeuu) JI3 — umoeu gvinonneHus u
3awuma nabopamopmvix pabom, 113 — umoeu evinonnenus u sauuma npaxmuyeckux pabom, I1P — nposepounas paboma, BCP — evinonnenue
8HeayOUMOPHO CAMOCMOAMENbHOU pabomul (domautue pabomul u opyeue uodsl pabom unu 3aoanutt), P3 — pewenue 3aoau, 349 — ycmuule unu
nucomennwli 3auem, KIIP — evinonnenue u 3auyuma Kypcogo2o npoekma. [Iis pe3yivmamos 0c80eHUs YKA3bl8aom moabKo KOObl 3HAHUU, YMEHUL U

KoMnemeHyutl




3. Texymasi arrecTanusi CTyJIeHTOB.

Texymias aTTecTalus 1o MEXAUCITUTUIMHAPHOTO Kypca
«INEeKTPOCHAOKEHUE  DJIEKTPOTEXHOJOTUYECKOTO0  OOOpYAOBaHHUS  CETel»
IpOBOAUTCS B (hOpME KOHTPOJIBHBIX MEPONPUATUI (KOHMPOIbHBIL ONpPOC, OYeHKA
meopueckux pabom 6 6ude O00KIA008, pegepamod U npe3eHmayuli. Ha
CEMUHAPCKUX 3AHAMUAX, 3aWuma APakmuyeckux pabom u np.), OLCHUBAHHE
(aKTHYECKUX pPE3yIBTAaTOB oOy4eHHs CTYJCHTOB, OCYILIECTBIISIETCS
IPENOIaBATEIIEM.

OObeKkTaMu OLIEHUBAHUS BBICTYTIAIOT:

— ydyeOHass JUCHMIUIMHA (AaKTUBHOCTh Ha 3aHATHUSX, CBOEBPEMEHHOCTH
BBITIOJIHEHUS PA3NIMYHBIX BUJIOB 3aJlaHUM, TTOCEIIaeMOCTh BCEX BUOB 3aHATUN IO
aTTeCTyeMOM JAUCIUIUIMHE);

- CTETIeHb YCBOCHUS TEOPETUUECKUX 3HAHUH;

— YPOBEHb OBJAJCHUS MPAKTUYECKIMH YMEHUSMHU M HaBBIKAMH IO BCEM
BUJIaM y4eOHOU pabOoThI;

— pE3yNbTaThl CAMOCTOSTENLHON paOOTHI.

AKTUBHOCTh CTYJEHTAa Ha 3aHATHUSIX OIICHUBAETCS HAa OCHOBE BBIMOJIHEHHBIX
CTYJIEHTOM DPa0OT M 3aJaHul, MPEeIyCMOTPEHHBIX JAaHHOW pabdoueil mporpamMmon
MEXIUCIIUIUIMHAPHOTO Kypca.

3aganus QUi TeKylei arrectalMu (KOHTPOJIbHBIN ONPOC).

Paszgesn VI VYcrpoiicTBO 3JIEKTPOTEXHOJOIMYECKOr0o O00OpyI0BAaHHUS 110
oTpacJasaM
Bonpocsl 1151 yCTHBIX OIPOCOB :

1. TloHsTHE 3JEKTPOTEXHOIOTMUECKOTO 000y 10BAaHUS

2. DNEeKTPOTEXHOJOTUYECKUE YCTAHOBKHU

3. CmocoObl AIEKTPUUECKOTO HarpeBa
Tema 6.1 Ji1ekTP000OpPYAOBAHME YCTAHOBOK 3JICEKTPOHATPEBA
Bonpocs! AJ1s1 yCTHBIX OIIPOCOB :

1. OOuue cBeneHus 00 MEKTPOTEPMHUUECKUX YCTAHOBKAX

2. HasznadeHue, yCTpONWCTBO U MPUHIIMIT JCHCTBUS:

3. YCTaHOBOK C HarpeBa€MbIM TOKOM aKTUBHBIM COIPOTHBIICHUEM.

4 VIHIyKIIMOHHBIX YCTaHOBOK.

5.JlyroBbIX yCTaHOBOK.

6.Y CTaHOBOK JUAJIEKTPUYECKOTO HArpeBa.
Tema 6.2 J1eKTPO00OPYAOBAHNE YCTAHOBOK JIEKTPUYECKO CBAPKH
Bonpocsl 1151 yCTHBIX OIIPOCOB :
1. OGmwme cBeneHus 00 MIEKTPOCBAPKE

2. Haznauenwue, yCTpOMCTBO M MPUHIUN ACUCTBUS DJIEKTPOCBAPOUHBIX
YCTaHOBOK
OCHOBHBIE THIIBI CBAPOYHBIX aIIapaToOB
Buibl TOKa 17151 CBapOUYHBIX anapaToB
CriocoObl peryMpoBaHusi CBAPOYHOIO TOKA
Oco0eHHOCTH UCIIOJIb30BaHUSI CBAPOUYHBIX BBIITPSIMUTENEH

ook~ w



7. VIHBEpTOPHBIN TOK IS CBApPKU
8. CapouHble TeHEPaTOPHI

Tema 6.3.
DJIeKTP00OOPY10BaAHHE BO B3PbIBOONACHBIX U MOKAPOONACHBIX MOMEIeHUIX
Bonpocsl 1Jis1 yCTHBIX ONPOCOB :
1. Knaccudukanus nomenieHui mo B3pbIBO- U MOKapOONACHOCTH
2. Buapl ucnioniHeHust 000pyAOBaHUS MO CTENIEHU 3aIIUTHI OT BO3/IEHCTBHUS
OKpY arolen cpebl
3. Bw100p 371eKTp0o0OOpYMOBAHMS JITIS1 B3PBIBO- M MTOXKAPOOTACHBIX TTOMEIICHHMA
4. DNeKTpOoNpOBOJKH BO B3PHIBO- U MOXKAPOOMACHBIX TOMEIIEHUAX

Pa3znen VIl IlpoexkTupoBanue 3/1eKTPOCHAOXKEHHUS IJIEKTPOTEXHOJOTHYECKOT 0

o0opyaoBaHus

Tema 7.1 PazpaboTka TeXHHYECKOI JOKYMEHTALIMU NIPOECKTOB

3JIEKTPOCHAOKEHM I

Bonipocsl /151 YCTHBIX ONPOCOB :

1. ConepxkaHue MpoeKTa AEKTPOCHAOKEHUS HIEKTPOOOOPYI0BAHNUS

. TpeboBanus [IpaBuit ycTpoiCTBa AIEKTPOYCTAHOBOK

. Pa3paboTka npuHIUIINATBHON JIEKTPUUYECKON CXEMBbI

. Pazmenienue 21exTpooOopyA0BaHus B TOMELIEHUSX

. CocTaBiieHHE CXEM COECTMHEHUS U MOAKIIOUEHUS

. 3a3emMIIeHrEe METAJUTMUECKUX 3JIEMEHTOB JIEKTPOOOOPYyI0BAHUS

. Pa3paboTka TeXHUYECKUX YCIOBUN MPOEKTUPOBAHUS U CTPOUTEIHCTBA

. PEKOHCTpYKIIMS U MOJEPHU3ALMS CXEM JIEKTPOCHAOKeHUs. PekoHCTpyKIus

AIIEKTPOCHAOKEHUS C 3aMEHOM KaOeNbHBIX JIMHUM 3JIEKTPONepeIauH.

9. CocraBnenue cnenupuKanui K IpoeKTam.

10. Tlpuemka ycTpoOMCTB B SKCIITyaTanuio. KOHTpOIb COOTBETCTBUS
TIPOBEPSIEMOT0 YCTPOMCTBA MPOCSKTHON JTOKYMEHTAIIHH.

11. TIIpoepka paOOThl yCTPONCTB ANEKTPOCHAOKEHUS, B3AUMOJICHCTBHUS C
CUCTEMAaMH 3alllUThI U YIIPABJICHUS TP HOBOM BKJIFOUCHHH.

oONOoO OTh~WN

Tema 7.2

Pa3paboTka TexHMYECKOI JOKYMEHTAIMH NPH IKCIIyaTAIMN Ka0eabHbIX
JIMHUH dJIeKTponepeIayu

Bomnpoch! AJ151 YCTHBIX ONPOCOB:

1. OOcny:XuBaHNE U PEMOHT KaOEIbHBIX JIMHUI 35ieKTponepenaun. HopmaTuBHbie
JTOKyMEHTHI. TpeOoBaHUS K TEXHUYECKON JOKYMECHTAINH

2.J10KHOCTHBIE ¥ IPOU3BOJICTBEHHBIE MHCTPYKIIUU

3.Texnonoruueckue kaptol. [lopsok ux cocraBieHus.

4.11naHupoBaHUE TEXHUYECKOTO OOCITYKUBAHUSI IMHUN AJIEKTPOCHAOKEHUSI.
CocraBienue 1eeKTHBIX BEIOMOCTEHN, BeAOMOCTEN 00beMa paboT, MapIIpyTHHIX
KaprT.



Kpurepuu ouenku

«OTJIMYHO» - CTABUTCS 34 TAKUE 3HAHUS, KOT/Ia:

- CTy/IeHT OOHapy>KUBAET YCBOEHHE BCEr0 00BheMa MPOrpaMMHOT0 MaTepHaia;

- BBIJICJISIET TJIABHBIC MOJIOXKEHUSI B M3YUYEHHOM MaTepUalic W HE 3aTPYIHSCTCA NpPU
OTBETaX HAa BUJIOM3MEHEHHBIE BOIPOCHI;

- HE JIOMYCKaeT OMMOOK B BOCIPOU3BEICHUN U3yUEHHOTO MaTepHaia.

«XOPOLIO» - CTABUTCSI, KOT/a!

- CTYJIEHT 3HAET BECh N3YUYECHHBIN MaTepua;

- oTBeYaeT 6€3 0COOBIX 3aTPYJHEHUI Ha BOMPOCHI MPENoIaBaTess;

- B YCTHBIX OTBETaX HE JIOIyCKAET CEPhE3HBIX OIIMOOK, JIETKO YCTPaHSET OTACIbHbBIE
HETOYHOCTH C IOMOILBIO JIOIIOJIHUTENIBHBIX BOIIPOCOB MPETIOAABATES.
«YAOBJIETBOPUTEJIBHO)» - CTABUTCS 32 3HAHUS, KOTJIA:

- CTyIEHT OOHApY>KMBAaeT YCBOCHHWE OCHOBHOTO MaTepuayia, HO HCIBITHIBACT
3aTpyJTHEHUE TIPU €ro  CaMOCTOSTEIbHOM  BOCIPOU3BEACHHMM U  Tpelyer
JIOTIOJIHATEIBHBIX U YTOUHSIOIINX BOIIPOCOB MPEMOAABATENS,

- PEANIOYNUTAET OTBEYATH HA BOMPOCHI, BOCITPOU3BOASAIIETO XAPAKTEPA U UCIIBITHIBACT
3aTpyAHEHUE MPU OTBETAX HA BUJOU3MEHEHHBIE BOIPOCHI,

«HEY/IOBJIETBOPUTEJIBbHO» - CTaBUTCA, KOTJA Yy CTYJEHTa HUMEIOTCS OTICIbHBIC
NpeaCcTaBlIeHs] 00 U3YYEHHOM MaTepualie, HO Bce e OoJbllas 4acTh MaTepualia He
YCBOCHA.

4. CamocrosiTeJibHAst padoTa CTYyACHTOB.

Pazgen VI YcTpolcTBO 37E€KTPOTEXHOIOTHYECKOTO 000PYI0BAHUS IO OTPACIISIM
Tema 6.1 D1ekTpo0OOPYAOBAaHME YCTAHOBOK 3JIEKTPOHArpEBa
Tema 6.2 D1aeKkTpo0oOOpPYAOBaHUE YCTAHOBOK JIEKTPUUYECKON CBAPKHU
Tema 6.3. DnexkTpooOOpy10BaHUE BO B3PHIBOOMACHBIX U TTOKAPOOMACHBIX
MOMEIIEHUSIX
Pasznen VII IlpoextupoBanue 351€KTPOCHAOKEHUS IIEKTPOTEXHOIOTUYECKOTO
000pyI0BaHUs
Tema 7.1 PazpaboTka TEXHUUECKON JOKYMEHTAIIUU IPOEKTOB 3JIEKTPOCHAOKEHUS
Tema 7.2Pa3paboTka TEXHHUECKOW JOKYMEHTAIMU IPH SKCIUTyaTalluu KaOeIbHbIX
JIMHUN 3JIEKTpOIIepeaaun

Tembl 1J151 CaMOCTOATEIHHOH PadOTHI
1.«KOHCTpYKTUBHOE UCTIOTHEHUE OTIETUTENEH U KOPOTKO3aMbIKaTeneH, padboTa
MIPUBOJIAY.
2.«KOHCTpYKIIUH 3JIEKTPUUECKHUX MOJACTAHIHUMN 3aKPBITOTO U OTKPBITOTO THUIIA.
3.«TpeboBanue [1YD K 37eKTpUUECKUM MOJACTAHITUSM 3aKPBITOTO U OTKPBITOTO
THUIIAY.
4.«CoOCTBEHHBIC HYXIbI TSTOBBIX MOACTAHIIUN;
5.«TexHuyeckre XapakTePUCTUKH TEJIEBbIX aKKYMYJISITOPHBIX OaTapeit
6.«IIpuurHBI ¥ BUABI KOPOTKUX 3aMBIKAHUH B SJIEKTPUUECKUX CETIX).
Kpurtepuu oueHku



«OTJMYHO»- 3aJlaHuE€ BBHINIOJIHEHO B moJHOM 00bEMe Ha 100%, Mmarepuan
IOJIHOCTBIO COOTBETCTBYET TEME, M3JI0)KEHHE YETKOE, OTBEThl Ha BOIPOCHI
MCYEPIIBIBAIOIIIHE.

«X0pomo»- 3adaHue BbINOAHEHO Ha 70%, W3JI0KEHUE HETOYHOE, CTYIEHT
3aTpyIHSETCS PU OTBETaX Ha BOIIPOCHI.

«YHAOBJICTBOPUTEJIBLHO»- 3a1aHuE BbINOJHEHO Ha 40-50%, uznoxeHne Marepuasna
BBI3bIBAET 3aTPYJIHEHHE, OTBETHI HA BOIIPOCHI 3aTPYAHEHHBIE UIH OTCYTCTBYIOT.
«HEeYA0BJICTBOPUTEJIbHO»- 33J]JaHHE HE BHINIOJIHEHO B IOJHOM 00BEME.

5. 3apaHus HA IPAKTHYECKUE 3aHATHS
IIpakTnyeckoe 3ansitue 1.
Tema: «YCTpOWCTBO W NPUHIMII ICUCTBUS JJIEKTPUUECKUX MEUYEI».
Heub: n3ydeHne NEUCTBUS DIIEKTPUUECKHX ITEUEH

B newax compoTuBI€HHS B MOJABJISIOLIEM OOJBIIMHCTBE CIIy4acB
MPUMEHACTCA  OPOCTEHIIWM  BHJ  PETYJUPOBAHUS  TEeMIEpaTypbl -
IBYXIO3ULIMOHHOE PETYJIUPOBAHUE, ITPU KOTOPOM HCIIOJHUTEIBHBINA JIIEMEHT
CUCTEMBI PETYJINPOBAHUS - KOHTAKTOP UMEET JIHUIIb ABAa KPANHUX MOJIOKEHHUS:
«BKJIIOUCHO» U «BBIKIIIOYEHO». BO BKIIOYEHHOM COCTOSIHUM TeMIleparypa
Me4yn pacTeT, TaKk KaK €€ MOIIHOCTh BCErjJa BBIOMpaeTCcs C 3amacoM, M
COOTBETCTBYIOIIass €W  yCTAaHOBUBIIASCS  TEMIIEPATypa  3HAYUTEIIBHO
IPEBOCXOAUT €€ padouyr Temieparypy. B BBIKIIOYEHHOM COCTOSTHUU
TeMIIepaTypa TME€Yd CHIKACTCAd 0 SKCHOHCHIMAIBHOW KpuBOW. Jlis
WJICATTM3UPOBAHHOTO CITy4asi, KOTJa B CUCTEME PETYJIATOP - I€Yb OTCYTCTBYET
JMHAMUYECKOE 3ama3/blBaHue, paldoTa JBYXIO3UIMOHHOTO pEryjsTopa
IIOKa3aHa Ha pUCyHKe 1.1, Ha KOTOpPOM B BEpXHEH YAaCTH JaHA 3aBUCHUMOCThb
TEMIIEPATYPHI II€YN OT BPEMEHH, a4 B HMXKHEN - COOTBETCTBYIOIIEE U3MEHEHNE
ee MomHocTu. Ilpu pasorpeBe mneyn BHayajlie €€ MOLIHOCTh OyJeT
MOCTOSIHHOW M PaBHOM HOMHUHAJIBHOM, TO3TOMY €€ Temreparypa OyJeT pacTu
JI0 TOYKM 1, KOrja oHa JOCTHTHET 3HaueHwus t3an + ?tl, roe +7t + -?t - 30Ha
HEYYBCTBUTEJIBHOCTU peEryysitopa. B 3TOT MOMEHT perynarop cpaboraer,
KOHTAaKTOp OTKJIFOYMT II€Yb M €€ MOIIHOCTh ymajer A0 Hyjusa. Bciencreue
ATOTO TEMIIEpaTypa M€Yl HAYHET YMEHbIIAThCA M0 KpuBoM | - 2 10 Tex mop,
MoKa He OyJIeT JOCTUTHYTA HUXKHSISL TPaHUIla 30HbI HEYYBCTBUTEIBHOCTH t3a]1
- 7t2. B 3TOT MOMEHT NpPOU30iIET HOBOE BKJIIOUEHHUE MI€UH, U €€ TeMIlepaTypa
BHOBb HAYHET yBEJINYHUBATHCSI.
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Pucynox 1.1 Haeanum3upoBaHHasi cxemMa padoOThbl JABYXIO3MLIHMOHHOIO
peryJsiTopa TeMieparypbl

Takum o00pa3zom, mpoleccC peryJupoBaHUA TEeMIlepaTypbl IE4Yd IO
IBYXIO3WLIMOHHOMY IIPUHLMIY 3aKJIIO4YaeTcss B €€ M3MEHEHUH II0
NUI000pa3HOM KPUBOM OKOJIO 3a/IaHHOI0 3HAUYEHHUs B IpeJieax NHTEPBAJIoB +
?t1, - 7t2 ompenensieMbIX 30HOM HEUYBCTBUTEIBHOCTH peryisTopa. CpemHsis
MOIIHOCTh TI€YM 3aBUCUT OT COOTHOIIECHUS HWHTEPBAJIOB BPEMEHU €€
BKJIIOYEHHOI'O0 COCTOSIHMA | W BwIKIrOYeHHOro cocrtostHus 2. Ilo mepe
Iporpesa Meuu U 3arpy3ku KpuBasi HarpeBa rneyu OyJeT UATH Kpyde, a KpuBas
OCTBIBaHUS TE€YU - IOJIOXKE, MOITOMY OTHOIIEHUE MEPUOIOB LWKiIa | u 2
OyIeT yMeHbIIaThCs, a Ce0BaTeIbHO, OyAEeT MafaTh U CPEIHSS MOILIHOCTb
Pcp. IIpu nBYXIO3MIIMOHHOM PEryJIMPOBAHUM CPEAHSAs. MOLIHOCTb II€YU BCE
BpeMsl TPUBOJUTCS B COOTBETCTBHE C MOIIHOCTBIO, HEOOXOJUMOW ISt
IIOICPKaHNS TTOCTOSIHHOM TEMIIEPATYPBI.

30Ha HEUYBCTBUTEIBHOCTU COBPEMEHHBIX TEPMOPETYJSTOPOB MOMKET OBITh
caenaHa BecbMa Manoi u gosejaeHa 10 0,1 u 0,2 °C. OgHako AeHCTBUTEIbHBIC
KOJI€OaHMs TeMIIepaTypbl €Y MOTYT ObITh BO MHOIO pa3 OOJIbIIMMHU H3-32
JTUHAMHUYECKOTO 3ala3JbIBaHUsl B CHUCTEME pPeryiasarop - mnedb. OCHOBHBIM
HMCTOYHUKOM 3TOTO 3ama3/IbIBaHuUs SBJISICTCS WHEPLUS TaTUyUKa - TEPMOTMaphl,
OCOOCHHO €CJIU OHAa CHa0XeHa JBYMsI 3alllUTHBIMHM Y€XJIAMU: KEPAMUYECKUM
U MeTaimyeckuM. Uem Ooubllie 3TO 3ama3bIBaHue, TEM OOJIBIIC KOJICOaHMS
TeMIIepaTypbl  HarpeBaTeds  MPEBBIIAIOT 30HY  HEUYBCTBUTEIBLHOCTH
perynaropa. Kpome TOro, amrumryabl 3TUX KoJIOaHMH OYEeHb CHIIBHO
3aBUCAT OT M30BITKA MOIMHOCTH meuyr. YeMm OOJIbIlle MOITHOCTh BKIIOUCHHS
MM MPEBBIIACT CPETHIOI MOIIIHOCTh, TEM OOJIBIIE STH KOJICOaHMS.

Konebanust  temmeparypsl — HarpeBaTelied  NpU  ABYXIIO3UIIMOHHOM
pEeryJIMpOBaHMM BEJIMKW, TAK KaK Macca U TEIUIOBas MHEpUUs HarpeBaTeei
CPaBHUTEJIBHO MaJibl. B Apyrux pacnoJio’K€HHBIX B KaMepe MEYM IJIEMEHTAX
KoJeOaHusi TeMmmeparypbl MEHbIE, OCOOCHHO Y  TEIUIOTEXHUYECKU
MAaCCHBHBIX Te€JI, Y KOTOPBIX MaJarOlIMii Ha MOBEPXHOCTh TEIUIOBOUM MOTOK,



U3ITy9aeMblid HarpeBaTeNsIMA, WHTCHCHUBHO IIOTJIONIAETCS TEJIOM, YTO
OTPaHUYHMBACT TOBBIINICHUE TEMIEPATYpPhl TOBEPXHOCTH. BcneacTBue 3Toro
TEIJIOTEXHUYECKA MACCHBHAs 3arpy3Ka IMeYd HE MUCIBITHIBACT 3HAYUTEIHHBIX
KojeOanmii TemmepaTypbl. OIHAaKO KOJEOAHWSI TEeMIepaTyphl 3arpy3Ku
3HAUWTEIbHBI W BPEAHBI, €CIM O3Ta 3arpy3ka TEIUIOTEXHUYECKH TOHKas,
HalpuMep TOHKAas JICHTa WX IPOBOJIOKA. Tak, B TPOTSIKHBIX Ie4yax st
HarpeBa JIGHTHI WJIM TIPOBOJIOKM TIPH JBYXIO3WUIIMOHHOM pETyJIHPOBAaHUHU
Oyner HaOIIOIAThCS HEpaBHOMEPHBIN (IosocaThlii) HarpeB. Ilpu GombImmx
CKOpPOCTSIX OJIHM yYacCTKH JICHTHI MPOWIYT 4Yepe3 Tedub B MEPHO, KOrjaa ee
HarpeBaTeid OyIyT BKIIOUEHBI, JPYTHE - BO BPEMsI WX OTKJIIOYCHHS, SCHO,
YTO TIEPBBIC YYACTKHU B pe3yibTaTe OyAyT HArpeThl OOJbIIIE, YEM BTOPHIE.

JInst Toro 4toOBl CBECTM 1O MHUHUMyMa TakKue KoJeOaHUs TeMmmepaTypbl
3arpy3kd, HEOOXOJIUMO TOBBICUTh YYBCTBUTEIBHOCTh PEryJHUPYIOIIETO
npudopa, YMEHBIIUTh MHEPLHUIO (IOCTOSHHYIO BPEMEHH) JaTyuKa W 3arac
MomrHOCTH. Kak yke TOBOPHUJIOCh, YYBCTBUTEIHHOCTh COBPEMEHHBIX
aBTOMATHYECKUX MOTEHIIMOMETPOB OYEHb BBICOKA U MOXKET YJAOBJICTBOPUTH
mo0bie TpeOoBanus. MHepius natunka, Ha000pOT, Benuka. Tak, CTaHgapTHas
tepmorniapa B ¢GaphopoBOM HAKOHEUYHHUKE C 3alIUTHBIM YEXJIOM HMeeT
3anaznpiBanue okoio 20 u 60 c. IToaTomy B Tex ciydasx, Korja KojieOaHus
TeMIIepaTypbl  HEJOMYCTUMBI, B  Ka4eCTBE JAaTUYUKOB IPUMEHSIOT
HE3aIIUIICHHbIE TEPMOAJIEMEHTBI C OTKPBITBIM KOHIIOM. JTO, OJHAKO, HE
BCErJla BO3MOYKHO BBUJIY BO3MOKHBIX MEXaHUYECKUX MOBPEKICHUN TaTUHKA,
a TaKXe TMomnaJaHus B NPUOOPHI Yepe3 TEPMOAIEMEHT TOKOB YTEUKH,
BBI3BIBAIOIIUX HEMPAaBWIbHYI0 HX paboTy. MOXHO JOCTUYb yMEHBIIICHUS
3amaca MOIIHOCTH, €CJIM MeYb HE BKJIOYATh U BBIKIIOYATh, & MEPEKIIOYATH C
OJIHOM CTYNEHU MOIIHOCTH Ha JPYTyIO, MPUYEM BBICIIAS CTYNEHb JOJKHA
OBITh JIUIITL HEHAMHOT'O OOJIBIIIE TTOTPEOJIIEMO MMEUbI0 MOIIIHOCTH, a HU3IIAS
- HGHaMHOTO MeHbIIEe. B 3TOM ciiydae kpuBbIE HarpeBa Mevyu U €€ OCThIBAHUS
OyIyT O4YeHb IOJIOTHUMH, a TeMIlepaTypa MOUYTH HE OyJeT BBIXOAUTH 3a
TIpeIeNbl 30HBI HEUYBCTBUTEIILHOCTH TIPUOOPA.

s Toro 4yToObl OCYIIECTBUTH TAaKO€ MEPEKIIOYEHHE C OJHOM CTyNeHH
MOIIIHOCTM Ha JApPYTrylo, HEOOXOAMMO HMETh BO3MOXKHOCTH IUIABHO WJIU
CTYNEHSIMHM PETyJIUPOBaTh MOIIHOCTH Ieyu. Takoe peryJMpoBaHHE MOKET
OBITh OCYILIECTBIEHO OJHUM U3 CIEAYIOIINUX CIIOCOOOB:

- TMEPEKIIFOYEHUEM HarpeBaTesell IMedH, HalpuMep, C «TPEYyroJIbHUKa» Ha
«3Be3my». Takoe BecbMa TpyOOe pEryJIMpOBAaHHME CBS3aHO C HApPYIICHHEM
PAaBHOMEPHOCTH TEMIIEpaTypbl M NPUMEHSETCS JUIIb B  OBITOBBIX
AJIEKTPOHATPEBATEIBHBIX IPHOOPAX;

- BKJIFOYEHUEM IIOCJIE/IOBATEIIBHO C MEYBI0 PEryJIUPYyEeMOro aKTUBHOIO WIIH
PEaKTUBHOI'O COMPOTHUBJICHUS. DTOT CIOCOO CBSI3aH C OYE€Hb OOJIBIIUMU
MOTEPSIMU SHEPTUU WUJIU CHUXKEHHEM KOA(PUIIMEeHTa MOIIHOCTU YCTAaHOBKHU;



- T[WTAaHUEM TE€YM 4Yepe3 PEryJupOBOYHBIA  TpaHChOpMATOp  WIH
aBTOTpaHCPOpMATOp C TMEPEKIIOYCHHEM M€Y Ha pa3Hble CTYNEHU
HapsDKeHUs. 371€Ch PEryJIMPOBAaHUE TAKKE CTYNEHYaTOE€ M CPAaBHUTEIBHO
rpy0oe, Tak KaK peryjampyercs MUTAIOIIee HANpsDKEHHE, a MOIIHOCTD MEYH
MPOMOPIMOHANIbHA KBaApaTy 3TOro HanpsbkeHus. Kpome Toro, nMeroT Mecto
JOTIOJIHUTENIbHBIE OTEPH (B TpaHCcPopMaTOpe) U CHUKEHUE KodppuuueHrta
MOIIIHOCTH;

- ()a30BBIM PETYIUPOBAHUEM C ITOMOIIBIO MMOTYIPOBOAHUKOBBIX IpUOOpOB. B
TOM Cllyya€ IHUTAaHUE II€YU OCYILIECTBISETCA Yepe3 TUPUCTOPBI, YIoi
BKJIFOUEHHUS! KOTOPBIX M3MEHSETCsI CUCTEMOM ympaBieHus. TakuMm mnyTem
MO>XXHO IOJIYYHTh IJABHOE PETYJMPOBAHUE MOIIHOCTH I€YM B IIMPOKHUX
npenenax MouTu 0e3 JOMONHUTEIbHBIX MOTEphb, HCIONb3Yysl HENpepbIBHbIC
METOJIBl  PETyJMpPOBaHHWA -  NPONOPLUUOHAIBHBINA,  MHTETPalbHBIN,
MPONOPIUOHATILHO-UHTETpaIbHbIA. B COOTBETCTBUM € 3TUMU METOJAMU IS
KOKJIOr0  MOMEHTa BPEMEHM  JOJDKHO  BBINOJHATHCS ~ COOTBETCTBHUE
MOTJIOIIAEMOM NE€YbI0 MOIIHOCTH U MOIIIHOCTH, BbIIEIIIEMOM B IEYH.

[IpubopHoe  odopmieHue, HacTpollka W  OKCIUTyaTalus, CHCTEM
HEIMPEPHIBHOIO ABTOMATUYECKOTO PETYJIUMPOBAHUS TEMIIEPATyPHOTO PEXUMA
HaMHOTO CJIOKHEE, YeM NpH MO3UIMOHHOM Meroae. Kpome Toro, Bcskue
MU3MEHEHUSI 3TOW MOIIMHOCTU (OTKPBITHE MABEPIbI, MOBBIIICHHBIE MOTEPH,
W3MEHEHUE MapaMEeTPOB HArpeBacMbIX JI€TAJIEM B II€4axX HENPEPHIBHOTO
JIEUCTBUS) BBI3BIBAIOT KoJiIeOATENbHbIE NEPEXOJHBIE PEKUMbI, B TEUCHHUE
KOTOPBIX MEHSIETCS U pEryJInpyeMas Temneparypa.

Texnuka 0€30macHOCTH IS BCEX BHJOB TI€YeH  CONMPOTHUBIICHUS
OCHOBBIBACTCS TIPEXKJE BCEr0 Ha TMpaBWiIaXx M Mepax 0e30MMacHOCTH,
MPUMEHSIEMBIX K II€XOBOMY OJJICKTPOOOOPYIOBaHHUIO, padoTarolmeMy IIpu
Hanpsbkenun a0 1000 B. HckiroueHWe COCTaBIISIIOT — AJICKTPOJHBIE
BBICOKOBOJIBTHBIE 3JIEKTPOBOJIONOAOTPEBATENIN, KOTOPHIE OTHOCSTCS K TpyMIe
BBICOKOBOJIETHOT'O 3JIEKTPOOOOPYTOBAHHSI.

OcHOBHEBIC MCPBI 0Ee30IMaCHOCTH OT MMOpAKCHUA TOKOM IIpU ISKCILTyaTallun
AJICKTPUICCKUX rneueu CBOIATCA K CJIICAYIOIICMY:

- TOKOBEAYUIME 4YaCTH, BBIXOJSIIME 3a TMpeaenbl KIaaku (BBIBOJbBI
HarpeBareyieid, TOKOMPOBOJIBI K 3JEKTpOAaM, KOHTaKTaMm), AOJKHBI OBbITh
OrpaxKJeHbI TaK, YTOObI UCKIIOYUTH BO3MOKHOCTh TPUKOCHOBEHUS K HUM;

- KOXYXHM T€4ell M HarpeBaTeIbHBIX YCTPOWCTB AOJAKHBI OBITH HAJEHKHO
3a3€MJICHBI;

- OTKpBIBAHME 3arpy30YHBIX IPOEMOB M OCYIIECTBICHUE 3arpy3Kd H
BBITPY3KM W3AEIUMKA B TMe€4ax CaJO4YHOr0 THUIIA HE JOMYCKAITCS MpHU
BKJIIOUCHHBIX  HArpeBaTesix: B  CXeMax MHUTaHUS  JODKHa  OBITh
MpeaycMOTpeHa OJIOKUPOBKA, aBTOMATHMYECKH OTKJIIOYAIollas HarpeBaTeilu
IIPY OTKPBIBAHWU JABEPEL] WIM KPBILIEK IIEYU.



OKcrulyaTauusi II€4eil CONpOTHBIICHMS CO3/JaeT B LexaxX, I/€ OHHU
YCTaHOBJICHBI, IOBBIIICHHYIO I0KapOOMACHOCTh M OINACHOCTH OKOT'OB
OOCITyXHMBAIOIIET0 TMepcoHana. lIpu NPOEKTUPOBAHUU TOMEIICHUNH H
MOHTa)XX€ B HHUX D3JIEKTPOIEYEeH HEOOXOAMMO COOJIIOJIEHHE OOIIMX MpPaBHI,
c(OpPMYIUPOBAHHBIX B PYKOBOSALIUX YKa3aHUAX MO TEXHUKE O0€30MaCHOCTU U
MPOU3BOACTBEHHOM CaHUTapUM NpPU TEPMUYECKOM 0OpabOTKE U IUIaBKE
METaJIJIOB.

OcHoBHBIE crienU(pUYECKUE TPOTUBOIMOXKAPHBIE MEPONPUATUS W TpaBuia
CJIEIYIOLIHE:

- paboTa nmepcoHaa y neuei J0MyCKaeTcsl TOJIbKO B CHELOACKE, PyKaBUIlaX
M OYKax JJisi paOOThl Ha TUIABUJIBLHBIX M€YaX U COJISHBIX BaHHAX;

- B HEIMOCPEJCTBEHHON OJIM30CTH K TedaM JOJDKEeH ObITh 000pYI0BaH MYHKT
XpaHEHUs MPOTUBOIIOKAPHOTO HHBEHTAPS;

- B IeXaX, OKCIUIyaTUPYIOIIUX OJJICKTPUUYECKHE TIeUd, JIOJDKHO OBITh
MPEAYCMOTPEHO aBapUIHOE OCBEIICHUE Ha CIy4Yaid BHE3AMHOTO MPEKPAILICHHS
MoJa4u SHEPTUH.

B onekTponeyax BakyyMHBIX U palOTAOMIMX C KOHTPOJIUPYEMBIMHU
(3GamMTHBIMH WM CICIUAIBHBIMU) aTMOc(epaMl HMMEETCS OMACHOCTb
B3pbIBA.

B BakyyMHBIX 3JIGKTpOIi€Yax B3PHIB BO3MOXKCH IPU TOMAJAHUU B 30HY
BBICOKHX TEMIIEpaTyp BOJBI, Macjia M JPYTUX pasjiararomiuxcs BEIICCTB
BMeCTe C BO3ayxoMm'. B medax ¢ 3alUTHBIMH WU CHEIHATBHBIMU
aTMoc(epaMH OIMAaCHOCTh B3pbIBA CBs3aHA ¢ O0pa30BaHHEM T'O30BO3IYITHON
CMECH.

[IpakTH4eckn B3PBIBOOIACHBI BCE TOPIHOYHME Tras3bl, HO OCOOYI OIACHOCTh
MPEJICTaBIsACT BOAOPOJ. Bo0OpoAoBO3MAyIlIHAsE CMECh B3PBHIBOONACHA MPHU
coJep>XaHUM B HeW BogopoJia ot 4 10 74 %.

B3pbiB0O€30N1aCHOCTh BaKyyMHBIX N€Y€il B OCHOBHOM OO€CIEUMBAETCS IMPHU
UX KOHCTPYMPOBAHMM TIyTEM MOBBIIMIEHUS HAJEKHOCTH  DIIEMEHTOB
KOHCTPYKIIMH.

[Ipu sKcrmyaranuu nedei ¢ KOHTPOJIMPYEMBIMU aTMocpepamMu HEOOXO0IMMO
MPUHUMATh CIIeIHAlIbHbIE Mepbl Oe3omacHocTu. Kaxknast meub T0JKHA UMETh
pa3pabOTaHHYIO JJIsl JAHHOTO TEXHOJOTHMYECKOr0 MPOLEcca MHCTPYKLHUIO 1O
TEXHUKE O€30MacHOCTH, TAE CJEeAyeT YYHTHIBaTh, YTO Ta30BBIE CMECH,
CoZeprKalllie OKHUCh YIJIEPOJA, CEPHUCTBIM ra3, aMMHAaK M CEPOBOLOPOM, HE
TOJIbKO B3PBIBOOIIACHBI, HO U TOKCUYHBI.

CopepkaHue 3THX Tra3oB B MPOM3BOJICTBEHHBIX IMOMEHICHUSX HE JIOJKHO
npesbimath 0,01 ¥ 0,03 mr Ha 1 1 BO31yXa.



OcHOBHBIE TIpaBWJIa IO B3pBIBOOE30NACHOCTH Iedel, paboTaromux ¢
rOPIOYHMMH ra3aMu, CIEAYOIUE:

- mepesl HayaJioM paboThl U3 pabouero oObeMa Me4yu JOKEH ObITh yAalieH
BO3/lyX  (MpOAYBKOH, BBDKMTaHuWeM, BakyymupoBaHuem). lIpoayBka
HEUTpaJIbHBIM  Tra3oM  (a30TOM, YIJIEKMCIOTOM) TMepel] BKJIIOYECHUEM
HarpeBarelied 0 TMOJHOTO yJIajJeHusi Bo3ayxa Tpedyer pacxoja
HEHUTPAILHOTO Ta3a, MPUMEPHO PABHOTO YETHIPEXKPATHOMY 00beMy paboyero
MpOCTpaHCTBA TMeud. BebDkuranme Bo3myxa Tmojmadeit pabodero rasza B
HarpeTyto Bbiie 750° C kamepy medu JAOIMyCKaeTcs ISl Meyeld, MMEIOIUX
HarpeBarelid, HE OKUCIISIIOUIMECS Ha BO3AyXe. BboKUTraHue npou3BOIUTCS 10
MOJIHOTO yJaJeHHs Kuciopoja. BakyymupoBaHue pabouero o0ObeMa mepen
nojayer raza TpeOyeT HaJIW4yus BAKYYMHOW CHCTEMBI, OOecredMBarollen
octaToyHoe fapieHue nopsaaka 10 a 50 Ila;

- B Ipouecce paboThl MeYd Mojaya ra3a JI0JDKHA KOHTPOJIUPOBATHCS IO
KOJMYECTBY U COCTAaBy aBTOMAaTHYECKUMHU MPUOOpaMU; KPOME TOTO, KaMepbl
neyeil ¢ roproYMMU Tra3aMu CHa0XaloTCs CBEYaMM - Y3KUMHU TpyOKamu, 3
KOTOPBIX BBIXOAMUT Ta3, CrOpamIlvil Ha Bo3ayxe. Mcue3HOBeHHE IUTaMEHU
CBEUM YKa3blBa€T HA CHWXEHUE JAaBJICHUS ra3a B M€Y U BO3MOKHBIM
OMAaCHBIN 3aCOC BO3/1YXa;

- DKCIUTyaTalusl 3JEKTPUYECKUX IeUeld M BCHOMOTATEIbHBIX YCTPOWCTB B
HEUCIIPAaBHOM COCTOSIHUH HE JIOITYCKaeTCs;

- K paboTe Ha meYax JOMyCKaeTcs IMEepPCOHaj, MPOIICAIINNA ClennaIbHOe
oOyyeHHe U CIaBIIMI JK3aMEH M0 TEXHUKE Oe30MacHOCTH. DK3aMeH IIOo
TEXHUKE 0€30MaCHOCTH CIa€TCs €XKEr0THO.

Ilexa waM OTHAENEHUS IIEXOB, TJI€ YCTAHOBJICHBI DJJICKTPUYCCKHE TICUH
COTIPOTUBJICHUS, JTOJKHBI UMETh BEHTUJIAIMIO, PACCUMTAHHYIO Ha yJ/aJICHHUE
razoB W OTBOJ TEIUIOBBIX IIOTEPh, UYTOOBI OOECHEeYuTh Tpedyemble II0
CaHUTApHBIM HOPMaM YHCTOTY U TEMIIEPATypy BO3AyXa.

IIpakTuyeckoe 3ausitue 2.
Tema: «YCTpOUCTBO U IPUHLKINA ACUCTBUS CBAPOYHBIX aAIIIAPATOBY.
LleJsb: n3ydyeHue JEUCTBUS CBAPOYHOIO anrapara

Capounslii  ammapar (TpaHcdopmarop) — 3TO  YCTPOMCTBO,
npeaHa3HaYeHHOE 11 TpeoOpa3oBaHUs TOKAa W3 JJEKTPOCETH B TOK,
NPUrOAHBIN sl cBapku. OH MOHUYKAET HAIPSHKEHUE CETH J10 HECKOJbKHX
BOJIbT, @ TOK, COOTBETCTBEHHO, BO3pPACTaCT W MOXKET JIOCTUTaTh THICSIYH
amriep u Oonbmie. B 3TOM cTatbe MBI PacCMOTPHM YCTPOHCTBO
CBapo4YHOro TpaHchopMaTopa BbISBHM PAa3HOBUAHOCTH TAKHX
arperaTos.



Koncmpykyus ceapounoeo mpancgopmamopa

B ocHOBe ycTpoMCTBa  JIEKHT
MNOHIKAIOMIMK TpaHchopMaTop, 3alUTHIBAEMbI OT BHEIIHET0 HCTOYHUKA
anekTposHepruv. Kpome Hero, KOHCTPYKIMS TOJpa3yMeBaeT HaJudue
JOTIOJTHUTENBbHBIX ~ MPUCIIOCOONEHUN I TOJIyYeHHs  HEOOXOJIMMBIX
XapaKTepUCTHK TOKA, YIPaBJIEHUS TOKOM MU 3alllUThl YCTpPOIicTBa OT
KOpPOTKUX 3aMmblkaHuil. Kak mnpaBmiio, B ILenb BKJIOYAETCA OTHAEIbHAS
JpocceibHas KaTyIlIKa.

[Mpunnun paboTel cBapodyHOro TpaHchopmaTopa — mpeoOpa3oBaHUe
BHemHero HamnpspkeHus (220 unu 380B) B Oosiee HU3KOE — B PEXUME
XOJIOCTOT'O X0/1a OHO COCTABJISIET OKOJIO IIECTUIECATH BOJIBT.

IIpumepHas cxema arperara ¢ ApOCCENIEM TaKOBA: NEPBUYHAA U BTOPUYHAS
KATyIIKM HaMOTaHbl Ha OJHOM METAJUIMYECKOM CepAedHHKe. [[poccenn
NOJKIIIOYAETCSl TOCI€ BTOPUYHOW OOMOTKM YCTPOMCTBA, MPU 3TOM €ro
UCIIOJTHEHNE TI03BOJISIET PETYJIMPOBATh XapaKTEPUCTHUKA TOKAa 3a CYET
U3MEHEHMS  BO3JYIIHOTO 3a30pa — Uil OTOrO0  IIPELYCMOTPEH
PEryJIMPOBOYHBIN BUHT. PeryinpoBka Toka BO3MOYKHA U C UCIIOJIb30BAHUEM
JIPYTUX CHOCOOOB, KaK MpaBUJIO, MCIOJIb3YETCS JIBHIKEHHE TOJIBUIKHBIX
OOMOTOK (HEMOJBHMXHOM B TaKUX KOHCTPYKLHUSX SBJISETCS IEPBUYHAS
OoOMOTKa, MOAKIIOUYEHHAss K OHJIEKTPUYECKOW CETH) U PEeryJIMpOBOYHOTO
BHHTA.

Bo3HukHOBEeHHE 3IEKTPUYECKON yrW (HAa4yaylo Mpolecca CBapKH) BENET K
CHIKEHUIO 3HAYEHUS TOKa, 4To cHikaeT DJ[C caMOMHIYKIMU Ipoccens U
OPUBOJUT K BO3HUKHOBEHHIO PabOYero HarpsiKeHus, 0OecreduBarouiero
YCTOWYMBOE TOPEHHUE AYyrd. DTO HANpsSHKEHUE HIDKE, YeM HampsKeHHe
XOJIOCTOT'O XO0/1a.



B menom cxema cBapodHOTro TpaHC(HOPMATOpa MOJAPA3yMEBACT HATHUIHE
CIIETYIOIIUX HJICMEHTOB:

lentpanbHas dYacTb KOHCTPYKIIMM — MarHUTONPOBOA (CEpACUHHK),
U3TOTABIMBAEMbI OOBIKHOBEHHO W3 HECKOJBKUX CTaJlbHBIX IUIACTHH,
rajbBaHUYECKU Pa3beAUHEHHBIX APYT ¢ ApyroM. CamoieNbHbIE CEPICUHUKN
JUTSI CBapKU HM3TOTABIIMBAIOTCS U3 AJIEKTPOTEXHUYECKOM cTanu, Oepyriencs
U3 «JJIOHOPCKOI TEXHUKHU.

Ha cepaeuHuke pasmemieHbl OOMOTKM U3 HM30JIMPOBAHHOIO IIPOBOJA
COOTBETCTBYIOLIEH JUIMHBI U CEUYECHUS, YNCIIO BUTKOB HANPSAMYIO BIMACT HA
XapaKTEepUCTUKU ycTpoicTBa. [lepBuuHas oOMOTKa B TaKOW KOHCTPYKIIMH
BCErJa OJHa.

JIJIsl peryJIupoBKH TOKA MCIIOJIB3YIOTCS Pa3IuYHbIC PEIICHHS — ITOBHIKHBIC
OOMOTKH U T.1I.

I[JI}I 3alIUTEI arperara OoT HOBpe)K)IGHI/Iﬁ OH IMOMECUIACTCA B KOPITYC,

JIOTIOTHUTENIbHBIE AJIEMEHTHI, TaKue, KaK BEHTW SIS, Kojeca U PyUKH IS
yA00HOM TPaHCIIOPTUPOBKHU TSKEIBIX arperaros.

Knaccugpurxayus ceapounvix mpancghopmamopos

ArperaTthl 11T CBApKd MOXHO  KJIACCU(DHUIIMPOBATH  CIACAYIOIIUMHU
criocooamMu:

ITo dasznoctu: ogHo(dazuwie, TpexasHbIe;



[To KOHCTPYKUHMHU: C PEryJIUPOBKOI HANPSKEHUSI NEPEKIIOYEHUEM 0OMOTOK,
IIOCPEACTBOM  JIPOCCENST HACBILIEHUS WJIM IIOCPEACTBOM MAarHUTHOTO
paccesHus;

[To komuyecTBO 0OCITY)KUBAEMBIX MECT.

[ToMuMO 3TOrO, KOHCTPYKLUHH Pa3IUYAIOTCA TAKUMH XapaKTEPUCTHKAMM,
KaKk KOd((HUIIMEHT MOIIHOCTH, BTOPUYHOE U TEPBUYHOE HAMPSIKEHHE,
MOIIHOCTh M TpeAesibl peryiaupoBaHus Toka. CyliecTByeT AOCTaTOYHO
00JbIIOE KOJMYECTBO MOJENEH arperaroB sl CBApKH, 4YTO IO3BOJISET
no0MpaTh ONTUMAJIbHBIN BapUaHT MO/ JIFOObIE 3a/1a4u.

YcrpoiicTBa € PEryjaMpoBKOM TMOCPEIACTBOM MArHUTHOTO PAacCEeUMBaHUs
COCTOAT W3 JIBYX YacTeii — TOHIDKAIOMIETO OJIoKa W PETYIHPYIOIIEro
HaIPsKEHHUE IPOCCENS.

VYerpolicTBa ¢ yBEIMYEHHBIM MAarHUTHBIM PAaCCEMBAHMEM HECKOJBKO Ooiee
CJIO’KHBI IO KOHCTPYKIIMM — B HUX BXOJST HECKOJIBKO MOJABHKHBIX OOMOTOK,
KOH/IGHCATOp WM UMIYJbCHBIA CTa0MIM3aTOp M HEKOTOpbIE Jpyrue
JJIEMEHTHI.

CrouT ynoMsHyTh U O CPAaBHUTEIILHO HOBOM THII€ arperaTtoB JJI1 CBapKH —
TUPUCTOPHBIX MOJENAX. B HUX BKIIIOYAETCs CUIIOBOM OJIOK U TUPUCTOPHBIM
dazoperynsTop, NO3BOJISIIONINI IOCTUYh MEHBIIETO Beca MO CPABHEHUIO C
JPYTUMU BUJAMU KOHCTPYKIUH.

3aKI0YEHNE

MBI paccMOTpend yCTPOMCTBO arperaTtoB Uil CBAapKU M pas3juyHbIC
BApMAaHTBl WX  KOHCTpykuuu. Kak  Buaute, cxema  CBapOYHOro
TpaHc(opMaropa HE OYEHb CIOXKHAsl, U TAaKOW arperaTr JIErKO M3rOTOBUTH
Ja)K€ CaMOCTOATENBHO, a Pa3JIMYHbIE BAapUAHTBl M3TOTOBJICHHS TaKUX
arperatoB IMO3BOJISIIOT TMOJ00paTh ONTHUMAlIbHBIA METOA MO KaXAYyro
CUTYALIMIO U KAXKIbI CBAPOYHBIN MPOILIECC.

IIpakTHyeckoe 3ansaTHe 3.
Tema: « CocTaBieHHe CXeM 3JIEKTPOCHAOKEHUS 000y 10BaHUS









IIpakTnueckoe 3anstue 4.
Tema: «CocraBnenue crienupuKkauii K cxemam JIEeKTPOCHAOKEHU S
Iesb: HAyYUTHCS COCTABIATH CHIEUPUKAIIMNA K CXeMaM 3JIEKTPOCHA0KEHUSI

Crneundukanus Ha NMPUOOPHI U CPEJCTBA ABTOMATHU3AIIMU BBITOIHSIETCS 110
dbopme, npencraBieHHO B Tab. 3. DTa hopma MOKET OBITh PEKOMEHIOBaHA
TOJIBKO JIJIs1 y4€OHBIX padoT.

B mpaBoii rpage "Homep mosunmu" ykasblBalOT MO3ULUIO MPUOOPOB H
CpEIICTB aBTOMATH3allMHU 10 cxeme aBToMaTtu3anuu. B rpade "HanmeHnoBanue
M KpaTkKas XapaKTepucTuKa" yKa3pIBaeTCs Ha3BaHUE TMpubopa, €ro
TEXHUYECKHE XapaKTEPUCTUKU U ocoOeHHOoCcTH. Hampumep, matuuk mms
M3MEpPEHUs TUIPOCTaTUYECKOro naBnenus (ypoBHs). B rpade "Tun npubopa"
yKa3bIBaeTCs Mapka mpuOopa, Hampumep, Mertpan-150-L. B rpade
"Ilpumeuanne” mpu HeoOxoaMMOCTH yKasbiBatoT "lloctraBisiercs B
koMmiiekte", "Pa3paboTka cnenuanbHOTO KOHCTPYKTOPCKOTO Oropo" wuimm
"Pazpabotka UI'XTVY" u Tak nanee.



Puc. 14. Pa3BepHyTas cxema aBTOMaTU3aIMH TEIJI000MEHHUKA

[Ipubopsl u cpeAcTBa aBTOMATH3allUM, YyKa3aHHBICE B CICIH(PUKAINH,
cleayeT TpynmupoBaTh MO MapaMeTpaM WiIM 10 (YHKIMOHATBHOMY

MPU3HAKY.

Tabnuna 3 - Cnenudukarnus Ha TpuOOPHI U CPEICTBA ABTOMATU3AINH
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Onucanue cxemol asmomamuszayuu

Onucanue cXeMbl aBTOMATH3allMM TIPEArosiaraeT OOBSCHEHUS B CHKATOU
dbopme, KakuMe 3aJadyd 10 aBTOMATH3AIlMU JAHHOTO TEXHOJIOTHYECKOTO
oObeKkTa OBLIM TIOCTaBJIEHBI M KakuM oOpa3om pemieHbl. [loapoOGHoe
OMHMCaHUE TOTO, KaK MPOXOJUT CUTHAJI OT TOYKH H3MEPEHHs 4Yepe3 (PyHK-
[IMOHATIbHBIC OJIOKM JI0 MeCTa TPUIIOKEHHS YIPABISIONIETO BO3IACHCTBUS
(perymupyromiero opraHa), HY»XHO CJeJaTh TOJBKO [JIsi TeX KOHTYPOB,
KOTOPBIE SBIISIOTCS:

— Han0oJee OTBETCTBCHHBIMU;
— CJIOXKHBIMH, pa00Ta KOTOPBIX TPEOYET MOSCHEHUS.
Ipunyunuanvhole s1eKkmpudecKue cxembl

[TpuHIMITHATIBHBIE CXEMBI COCTABJIAIOT HA OCHOBAHUHU CXEM aBTOMATH3aIINH,

UCXOAS W3 3aJaHHBIX aJITOPUTMOB (PYHKIIMOHHPOBAHHUS OTACIBHBIX Y3JIOB
KOHTPOJISI, CHUTHAJIM3al[id, aBTOMATHYECKOIO VIPaBJICHHS M  OOIIUX
TEXHUYECKUX TpeOOBaHUM, MPEABIBISCMBIX K aBTOMATH3UPOBAHHOMY
00BEKTY.

PazpaboTka NPUHIUMUAIBHBIX DSJIEKTPUYECKUX CXEM BCErJa COJEPKUT
OTpPENICJICHHBIC DJIEMEHTBhl TBOPYECTBA U TPeOyeT YMENIOro MIPUMEHEHHS
AIEKTPUUYECKUX IETEeH W TUMOBBIX (DYHKIIMOHAJIBHBIX Y3JIOB, ONTHUMaIbHOMN
KOMIIOHOBKM HX B €JAMHYIO CHUCTEMY C YYE€TOM YJIOBJIETBOPEHHUS
MPEABABISIEMBIX K CXeMaM TPEOOBaHMI, a TaK)Ke BO3MOKHOTO YIPOIIEHUS U
MUHAMM3AIUU cxeMm. Cxema JOKHA O0eCredyrBaTh BHICOKYIO HAIEKHOCTD,
IIPOCTOTY M 3KOHOMHUYHOCTb, YETKOCTh JCUCTBUM IIPU aBaPUMHBIX PEKUMAX,
yA00CTBO OMEpPaTUBHON PaOOTHI, SKCILTyaTaIK, YeTKOCTh O(OPMIICHUS.

JlanHass cxema Jo/okHa — oOecleuuMBaTh — 3JEKTPOCHAOKEHHE  BCEX
ANEKTPONPUEMHUKOB (IJIK-mporpaMMHO-10THYECKUX KOHTPOJLIEPOB,
II15BM, JTATYHUKOB, npeobOpaszoBaTesei, BTOPUYHBIX pudOpOB,
PETyIUPYIOLINX YCTPOUCTB U T.1.)

Cornacuo IIYD (u3n.7 ot 08.07.2002r.) HafeKHOCTh SJIEKTPOCHAOKEHUS
MPUEMHHUKOB noApa3esieTcs Ha TpU KaTeropuHu.
DNEeKTPONPUEMHHKH Nepeoil Kamezopuu- AIEKTPOIPUEMHUKH,
AIEKTPOCHAOKEHNE KOTOPBIX MOKET MOBJI€Yb 32 COOOM OMACHOCTD ISl )KU3HU
J0JIeH, MaTepuaabHbIN yiepO, pacCTPOMCTBO CIOKHOTO TEXHOJOTHUYECKOTO
npoiiecca, Opak IpoOayKIUHU, HapylIeHuEe (YHKIIMOHUPOBAHUS 0CO00 BAKHBIX
AJIEMEHTOB  KOMMYHAJIBHOTO  XO3fWCTBA.  DJIEKTPONPHUEMHUKUBMOPOU
Kamez2opuu— 3JAEKTPONPUEMHUKH, MEPEPHIB B AJIEKTPOCHAOKEHUU KOTOPBIX
MPUBOJUT K  MacCoBOMY  HENOOTHYCKY  MPOAYKLUHMH,  IPOCTOSIM
o0opynoBanus. Tpemos kameeopus— BCE OCTaJIbHBIE AIEKTPOIPUEMHUKH, HE



MIONAJAKIIKME IOJ  ONpPENENICHWs IEepBOM M BTOPOM  KATETOPHHU.
DNIEKTPONIPUEMHUKN IIEPBOM M BTOPOM KATETOPUM JOJDKHBI MMETh JiBa
HE3aBUCHUMBIX HCTOYHHMKA DJEKTPOCHAOXKEHHS C aBTOMAaTHYECKHM BBOJOM
pesepBa (ABP) B cityuae Beixoja u3 cTpos nepBoro uctounrnka. ABP nomxen
NpUBECTU K OecnepeOOMHOCTH 3JeKTpOocHaOkeHust cxeMbl. /[ oOBeKToB,
OTHECEHHBIX K TPEThEH KaTEeropuu JOCTATOYHO MUMETh OJAMH BBOJ. Ecnu Ha
O0OBEKTe HMEIOTCA MOTPEeOUTENM  pPA3NIMUHBIX  KaTeropud, TO IS
AJIEKTPONMUTAHUS CIEYET MPUMEHSITh CXEMY 3JIEKTPOCHA0KEHUSI 110 BBICLIEH
Kareropud.  MOKHO  NOPEKOMEHJOBaTh  INPHUMEHEHHE  CIEAYIOIINX
momudukanuii ABP: VYABP-IIIAIT12, VYABP-IIIAII23, VYABP-8301,
YABP-18302,SUE3000,ASC0O300,ASCO7000.

B 3aBucumocTM OT HampspDKEHUs DIIEKTPONPUEMHUKOB MPHUMEHSIOTCS
onHodazHple WM  TpexdasHble CcXembl 3iekTponuTranus. Ecau B
MPOEKTUPYEMOM OOBEKTE OTCYTCTBYIOT 3JIEKTPONPUEMHHKH, TpeOyroue
HanpspkeHus: 380B, cxema snekrponuTaHusi crpoutcs ojaHodazHou. Jlns
NUTaHUs TpUOOPOB HAIPSIKEHUEM TOCTOSSHHOTO Toka 24B wnu 36B
OPUMEHSAIOTCS.  CHEUUaJbHbIe OJIOKM THUTaHUS, JIMOO IOHMIKAIOLIUE
TpaHc(OPMATOPBI C BHITPIMUTENAMU OCIIE HUX.

I'padpuueckoe opopmiieHne NPUHIUNHUATIBHBIX JJIEKTPUYECKHX CXeM

I'padprueckue 0003HAUCHHUS 3JIEMEHTOB CXEM YCTaHABIWUBAIOTCS TPYIIION
ctanaapToB «0O0o03HaueHHs ycloBHble Tpaduueckue B cxemax»: ['OCT
2.721-74 (oGo3Hauenusi obumiero npumeHenus) u psaom apyrux ['OCTos.
OO6mme mpaBuia BBITIONHEHUs cxeM omnpeaersitorces crangapramu: ['OCT
2.701-84 «Cxembl. Buasl m tunel. OO0mme TpeOOBaHUS K BBIITOJTHCHHUION,
I'OCT 2.702-75 «lIlpaBuna BbIMOJHEHUSI 3aeKTpuueckux cxem»; ['OCT
2.708-81 «IIpaBwyia BBITIOJHEHUS DJICKTPUUECKUX CXeM [u(poBoit
BBIYHCIIUTEITLHON TEXHUKN.

B Tex cmydasx, korga BO3HHMKAeT HEOOXOJMMOCTh B NMPHUMEHCHUU KaKHX-
b0 rTpaduyuecKux H300paKeHUM, HE NPEIYCMOTPEHHBIX CTaHAapTaMH,
JIOTyCKaeTCsl MPUMEHSITh HECTaHIapTU30BaHHbBIE Tpaduueckue 0003HaYCHUS,
NPUBOJASL TPU HTOM HEOOXOJUMBIE TIOSCHEHHUS HAa CXeMe. Y CIOBHBIE
rpadudeckue 0003HAUYCHUS DJIIEMEHTOB, pa3MepPbl KOTOPBIX B CTaHAAapTax HE
YCTaHOBJICHBI, HM300pakarOTCSI HA CXEMax B pa3Mepax, B KOTOPBIX OHU
BBITIOJTHEHBI B COOTBETCTBYIONIUX CTaHAApTaX Ha YCIOBHBIE Tpaduueckue
0003HAYEHUSI.

Jlonyckaercst BCe 3HA4YEHUs MPOINOPLUUOHAIBHO YMEHBIIATh, OJHAKO IIPU
ATOM TMPOCBET MEXKIY ABYMSI COCETHUMU JIMHUSIMHU YCJIOBHOTO rpaduyecKoro
o00o3HaueHusi JOHKeH ObITh He MeHee 1 MM. Pa3smepbl yCIOBHBIX
rpadudecknx 0003HAYEHUW MOMKHO W YBEIWYUTh, €CIM OTO, HAIPUMED,
HE0OXO0MMO JUTsI BIUCHIBAHUS B HUX TOSCHSIIONIUX 3HAKOB.



O0o3HaueHue nenen

O6o03HaueHHE YYaCTKOB ILIETEH CIYKUT JJISI UX OMO3HAHUSI U MOXKET TaKkKe
oTpaxkaTb UX (YHKIMOHAJIBLHOE HA3HAUYCHHE B DJIEKTPUUECKOH CXeMe.
TpebGoBanus k 0003HAYEHUIO IENEH MPUHIMIHAIBHBIX YJIEKTPUUECKUX CXEM
onpenenensl 'OCT 2.709-72. CorjmacHO 3TOMY CTaHIApPTy BCE YYaCTKU
AIEKTPUUECKUX IIeTeH, pa3JeICeHHble KOHTAKTaMHU ammnapaTroB, 0OMOTKaMu
pene, npuOOPOB, MalIWH, PE3UCTOPAMHU U JIPYTHUMH 3JIEMEHTAMHU, JOJKHBI
UMETh pa3Hoe 0003HaueHUE. YUaCTKH IeNeH, MPOXOIAIIIe Yepe3 pa3beMHbIE,
pa30opHbIe WM HEpa30OpHBIE KOHTAKTHHIE COCIUHEHUS, JIOJDKHBI WMETh
OJINHAaKOBOE 0003HAYEHHUE.

Jl1st 0003HaUYEHUST YUYACTKOB 1IETIeH MPUHITUITHATBHBIX JJIEKTPUUECKUX CXEM
MPUMEHSIOT apaOckue Hudpbl U NpONUcCHbIE OYKBBI JATMHCKOTO ajdaBuTa.
[udper 1 OykBbI, BXOJAIIME B O0003HAYCHHUE, CIEAYET BBIMOJHATH OIHUM
pa3zMepom mpudra.

UreHne NPUHUMIIAAIBHBIX CXEM U OCOOCHHO 3KCIUIyaTalus 3JIEKTPUYECKUX

YCTAaHOBOK 3HAYUTEIBHO YIPOILAIOTCS, €CIH MpU pa3padOTKE CXEMbI
NpPOU3BOANTH OOO3HAYEHUE LEeNneld Mo (PYHKUMOHAIBHOMY IMPU3HAKY B
3aBUCUMOCTH OT UWX Ha3HadeHus. Tak, Hampumep, MOXKeT ObITh
PEKOMEHJIOBAaHO i Ierleil yNpaBlIeHHs, PEryJUpOBaHUS MU HU3MEpPEHUs
UCIIOIB30BaTh rpynmy uucen 1-399, nns ueneit curnanuzauuu 400-799, nns
neneit murtanus  800-999. Bwmecro rtpynn 1mdp dyHKIHOHATBHAS
NPUHAJJIC)KHOCTD LieNel MPUHLIUIUAIBHON CXEMbl MOXKET OBITh BBIPA)KEHA U
YCIIOBHO MPHUHATHIMU OYKBaMH.

OO0mme T1enM TUTaHUS TICPEMEHHBIM TOKOM MAapKUPYIOTCS OyKBaMH,
ob6o3Havaromumu (azer (Hanpumep A800, B&01 u T.1.). HyneBoit mpoBoa
MapKupyeTcs ¢ 1o0aBieHrneM OyKBbI N.

CuioBble ENH ITOCTOSHHOIO TOKA 0003HAYAIOTCH: HEYETHBIMU YUCIAMH —
YYaCTKU LENEH MOJIOKUTEIBHON MOJISPHOCTH, YETHBIMUA — YYaCTKU LeNEen
OTPHULIATEIIbHOM MOJISIPHOCTH.

[TocnenoBaTenbHOCTh 0003HAUYECHUM JOJKHA OBITH OT BBOJIa MCTOYHHKA
MATAHUS K MOTPEOUTENIO, a PA3BETBIAIONINECS YYaCTKH 0003HAYaOT CBEPXY
BHH3 B HANPaBJICHUH CJIEBA HAMPABO.

+Ha puc. 15 npencrasien npumep NTPUHIANMAIBHON JIEKTPUYECKON CXEMBI
pacnpenenuTenpbHor cetu. Cxema BbINOJNIHEHA ¢ npuMeHeHneM ABP — Al,
IJIs TUTAHUS TaTYNKOB C YHU(DUIIUPOBAHHBIM TOKOBBIM BBIXOHBIM CUTHAJIOM
IpUMEHEH OJIOK MUTaHUS JIJIs TpeoOpa3oBaHus ceTeBoro Hampsbkenus 220B B
cTabuinn3upoBaHHoe Hampspbkenne 24B — A2. MoXHO MOPEKOMEHI0BaTh
NpUMEHEHUE CIeAyomuX Moaudukauuidi O050koB mnuTaHus: Merpan-602,
Mertpan-604, Metpan-608, Merpan-602-Ex, BII KAPAT-22, BII-96. [ns



3aIIUTHI AIEKTPONOTPEOUTENEH MPUMEHEHBI BBIKIIOYATET aBTOMATUYECKHUE -
QF, nanpumep BA-47-29. Cxema JONOJHSETCS MEPEYHEM 3SJIEMEHTOB
IPUHLIHANHUAIBHON JJIEKTPUYECKOW CXEMBbl pAaCIpPENEIUTEIbHON CETH, TIe
PELYyCMOTPEHO NO3MLUMOHHOE O0003HAUE€HHE, HAaWUMEHOBAHME, KpaTKas
XapaKTepUCTUKAa W KOJMYECTBO  OJIOKOB  MHUTAHMS  JaTYUKOB  C
YHU(ULHUPOBAHHBIM BBIXOJHBIM CUTHAJIOM, OJOKOB MUTAaHMUSI KOHTPOJLIEPA,
BBIKJIFOYATEJ el aBTOMAaTUUECKUX U T.1. (Tab. 4).

Tabmanma 4

Ilepeuenp  3JIEMEHTOB  NPUHUUIIMAIBHOM  JJIEKTPUYECKOW  CXEMBI
pacnpeneuTeIbHON CETH

[To3uuronn HaumenoBanue Komnuect [Ipumeuan
bI€ u KpaTkas BO ue
0003HaueHUs XapaKTEePUCTHKA

6. 3aganus Ha JadopaTOpHbIE 3aHATHA

JlabopaTtopHoe 3ansaTue 1.

Tema: CiocoOsI mpeoOpa3oBaHUsl IEKTPUUECKON IHEPTUU B TEIUIOBYIO.
[IpeobpazoBaHue 3IEKTPUUECKON SHEPTUU B TEILIOBYIO I 3JIEKTPOHATPEB
UMeeT YEThIPE OCHOBHBIC Pa3HOBUIHOCTH, 1o KOTOPBIM
KJIaCCU(UIIMPYIOTCS TPOMBIIIUICHHBIE AJIEKTpomnedu; 1) sJeKTpoHarpes
4yepe3 COMPOTUBIICHWE; 2) JYyroBOM JJEKTpoHArpeB; 3) CMelIaHHBIN
AJIEKTPOHATPEB; 4) VHIYKUMOHHBIN Harpes.
DNeKTpoHArpeB  METAUTYPrUYeCKUX TMeueld  HMMEET  CYIICCTBEHHBIC
MPEUMYIIECTBA MO CPAaBHEHHMIO C HAarpeBOM B pe3yibTaTe CHKUTaHUS
YTJIEPOJIMCTOTO TOIUIMBA: BO3MOMKHOCTh TIOJIYYEHHUS BEChbMa BBICOKUX
temrneparyp g0 3000° u Oosiee mNpW KOHIEHTPAIMU 30H BBICOKHX
TEMIIepaTyp B OMpPEAENICHHBIX ydacTKax pabodero MpOCTpaHCTBA TEYEH;
JIETKOCTh W TUIABHOCTh PETYJIUPOBAHUS BEJIUYMHBI M paCIpeeTCHUs
TeMIepaTypsl B paboueM MpOCTPAHCTBE; YUCTOTA pabOYEero MpoCcTpaHCTBA
U BO3MOXHOCTh M30€XKaTh 3arps3HEHUs] €ro 30JI0¥M, cepoil, razamu u
Pa3IMYHBIMUA MTPUMECSIMU: HU3KUE MTOTEPH METAJUIOB CO IIJIAKaMHU, MbLIbIO,
razaMM M BCIEJICTBHE yrapa; BBICOKMUA TEpPMUYECKMM K. T .,
nocturaronmi 70—85%; manoe KOJIMYEeCTBO Ira30B M IIBUIN;, BO3MOXKHOCTh
KOMIUICKCHOM MeXaHW3allud W aBTOMaTH3alluu; KyJIbTypa W YHUCTOTA
paboyux MeECT; BO3MOXKHOCTh TPUMEHSTH JIOOYI0 Ta30BYIO Cpeay U
BaKyyM.

K HemoctaTkam »sieKTpoHarpeBa OTHOCSTCS: BBICOKOE MOTpeOIeHHUE
AIIEKTPOIHEPTUH, 3HAYUTEIHHO MPEBOCXOSINIEE MOTPEOICHUE B JIPYTUX
OTpaciiX HapOJHOIO XO35iWCTBA, W KOHCTPYKTHMBHOE OrpaHUYCHUE
MPOU3BOJIUTEIIBHOCTH M MOIIHOCTH JJIsl HEKOTOPBIX THUIIOB 3JIEKTPOICUEH.
B JaJIbHEHIIEM B CBSI3M C yBEIMYEHHEM MOIIHOCTH U YHCIIA




ANEKTPOCTAHLINN, CHUKEHUEM CTOMMOCTH JJIEKTPOIHEPTUN U YBEITUUECHUEM
MOIIHOCTH M  TNPOU3BOAUTEIBHOCTH  JJIEKTPONEYEN IEPEUNCICHHBIE
HEJIOCTAaTKU yTpaTsT CBOE 3HAYCHUE.
OOmiast akTUBHAS, WM BAaTTHas MOIIHOCTH Tpex(hazHOH SJIEKTPONEUHON
ycraHoBkH P onpenensercs no gpopmyie

DJIEKTPOHATPEB Yepe3 COMPOTHBIEHHE

DTOT THUI 3JIEKTPOHArpEBa UMEET HECKOJIbKO pazHoBUAHOCTEH. [1o criocoOy
BBIJICJICHUS TEIUIa Pa3IMuyal0T KOCBEHHBIN U MPSIMOM Harpes; HauOoOJbIee
3HAYEHUE M PACHPOCTPAHEHUE B IMEYHOW TEXHUKE HMEET KOCBEHHBIN
HarpeB, XapaKTEPHU3YIOLIUICSI TEM, YTO TEIJIO BBIAEISAETCS B CIEIHAIBHBIX
HarpeBaTeNIbHbIX AJeMEHTaX (CONMPOTUBICHUSIX) U TMEpPENaeTCs OT HUX K
oOpabarbiBaeMoMy Martepuaiy Teruiootnaudeil. [lo temneparype pabodero
MPOCTPAHCTBA T€YEH pPa3NUyaloT HArpeB;, HHU3KOTEMIEpaTypHbIA B
unrteppasie  100—700°,  cpegneremmneparypubii  700—1200° u
BBICOKOTEMIIEPATYPHBIN 1200—2000°.
[Ipn HU3KOTEMIIEpaTypHOM HarpeBe BecbMa OOJbIIOE 3HAYEHUE UMEET
TEIJI000MEH MEXIy HarpeBaTejeM W MaTepuajoM KOHBEKIIHMEHW, KoTopas
BCEMEPHO  HMHTCHCUDUIIUPYETCS  MPUHYAUTEIBHON  IUPKYISLUEH ¢
OOJIBIIMMHM  CKOPOCTSMM Ta3a WM BO3ayXa BHYTpu mnedeH. Ilpu
CpellHEeTEMIIEpaTypPHOM U BBICOKOTEMIIEPATYPHOM HArpeBe, 0OCOOEHHO MpPH
OTCYTCTBUU TMPUHYIUTEIbHON HHUPKYJISIIIUU Ta30B, OCHOBHOE KOJUYECTBO
TeIia mepefaeTcss OT HarpeBaresieil Kk o0pabaThlBaeMbIM MaTepuaiam
W31yYECHUEM. s DJIEKTPUYECKUX neyen COIIPOTUBJICHUS
BBICOKOTEMIIEPATYPHBI HArpeB MMEET JIMIb OTPAaHUYEHHOE 3HAYECHUE.
DNeKTpoHArpeB COMPOTHMBICHUEM HaIed HauOOoJbIlee MPUMEHEHUE IS
CyIIKM W OO0XHWra MaTepuajioB, HarpeBa W TEPMHUYECKOW OO0pabOTKH
METAJIJIOB U CIUJIABOB, IUJIABKU JIETKOIJIABKUX METAJJIOB — OJIOBA, CBUHIIA,
[MHKA, al[lOMUHUS, MarHusi U UX CIUIaBOB, a TAKXe JIJIsl JJaDOPaTOPHBIX U
OBITOBBIX HYXkJ. IIOCKONBKY, OJIHaKO, IPU KOCBEHHOM HAarpeBe pa3Mep
HarpeBaTesIbHbIX AJIEMEHTOB YBEIMYMUBAETCS, a pa3MeIlleHHe UX B padouem
MPOCTPAHCTBE TMEYM OKA3bIBACTCS 3aTPYIHUTEIIbHBIM, BEPXHUU TMpenael
MOIITHOCTH  DJICKTPUYECKUX TE€YE€H  COMPOTUBICHHUS  OTPAHUYMBAIOT
BEJINYMHOU 600—2000 KBT.
JlJiss HOpMaIbHOTO MPOTEKAHUS Mpolecca MPeoOpa3oBaHUs INEKTPUIECKOM
HHEPTUU B TEIUIOBYIO U JUIUTEIBLHON YCTOMUMBON pabOThl HArpeBaTeIbHbIC
AJIEMEHTHl JOJDKHBI 00JalaTh CIEAYIONIMMH KauyeCTBaMH: OOJBIINM
YAEIbHBIM 3JEKTPUUECKUM COMPOTUBIICHUEM, JOMYCKAIOIINM JOCTATOYHOE
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MOTIEPEYHOE CEUCHUE DJIEMEHTOB M OrPAaHUYCHHYI0 HX JJIMHY; MajbIM
AIIEKTPUYECKUM TEMIIEPATyPHBIM KO3(PPHUIMEHTOM, OTpaHUYHUBAIOIINM
pa3HUIly B JJIEKTPUYECKOM COMPOTHUBICHUH HArPETOr0 M XOJOJHOTO
HarpeBaTess, IOCTOSHCTBOM OJJIGKTPUYECKHUX CBOMCTB BO BPEMEHU;
KAPOCTOMKOCTBIO M  HEOKUCISIEMOCTBIO;  YKapOMPOYHOCTHIO, T. €.
JAOCTATOYHOW MEXaHMUYECKON MPOUYHOCTHIO MPHU BBICOKUX TEMIlepaTypax;
MOCTOSIHCTBOM ~ JIMHEMHBIX pa3MepoB; Xopollued o0padaTbiBaA€MOCThHIO
MaTepuana (CBapMBaeMOCTb, IIACTUUHOCTh M JIp.). DTUM TPEOOBaHUSAM
HanOoJiee YIOBIETBOPSIOT CIUIAaBBl HHKEIs, Xpoma, Kele3a (HUXPOM,
dexpanp © KApONpOYHAs CTalb), NpPUMEHSIEMbIE B AIIEKTpPOIeYax
CONPOTUBIICHUSI B BHUAE IMPOBOJIOKH WM JIEHTHl, U YIJIEPOJUCTHIC
MaTepuaibl, IpPUMEHSEMble B BHJAE YrOJbHBIX, TIPaQUTOBBIX WIU
KapOOPYHIOBBIX CTEp KHEH.
Omnpenenenre pa3MepoB HArpeBaTENbHBIX AJIEMEHTOB MOXHO HAYYHO
00OCHOBaTh COBMECTHBIM pEIICHHEM JBYX OCHOBHBIX YpaBHEHHH,
OTKCHIBAIONINX CYIIECTBO PabOThl HarpeBaTenaeii — ypaBHEHHSI MOITHOCTH
U ypaBHeHHs TemuooOMmeHna. I[lockombKy HarpeBaTeNbHBIM IIEMEHT
SIBIISIETCS COCTaBHOW YAaCTBIO AJIEKTPUYECKOW IIeNH, TO MJS TMOJyYCHUs
HEOOXOIUMOW MOIIHOCTH OH JOJDKeH o0siagaTh  ONpeAesieHHBIMU
pasmepamu u comnpoTtuBieHneM. C JApyroil CTOPOHBI, BCS TEIUIOBas
DHEpTHUs, TMIOJlyueHHass B HarpeBaTeIbHOM JJIEMEHTE B pe3yJIbTare
npeoOpa3oBaHus AIEKTPOIHEPTUH, TOJDKHA OBITH TepeaHa TerIooTaaden
K TrepepabaTbiBaeéMbIM MaTepuasiaM U (pyTepoBKe M€Y, [JIsi YEero
HEOOXOJUMO HMETh ONpPEJEICHHYIO TIOBEPXHOCTb, TEMIIEpaTypy u
KO3(puUIMEHT TemnooTAauu. Ecnum  Temmootgadya  HarpeBaTeIbHOTO
9JIEMEHTa HE COOTBETCTBYET MPOUCXOJALIEMY B HEM TEIIOBBIACICHUIO —
dJIeMEHT OyJIeT TMeperpeBaThCs, a €ro TeMIlepaTypa MOKET TMPEBHICHTH
JOMyCTUMBIE JJIsi MaTepuana TMpeaesibl, 4TO MPUBEAET K pa3pylICHHUIO
HarpeBaTels.

Ha ocHOBaHuMM pelieHHWs ypaBHEHHUS MOIIHOCTH JUIsi HarpeBaTeNIbHBIX
AJIIEMEHTOB JIt0001 GopMbI U MaTepuasa BbiBeJeHa olmias opmyia

[Ipn pacuere pa3mMepoB HarpeBaTessl BEJIMYMHA W JOJKHA TOYHO
COOTBETCTBOBATh €0 YACJIbHOM TEMIOOTAAYE, KOTOPYIO HAXOIAT
pEIICHHEM COOTBETCTBYIOIIETO YPAaBHEHMsI TEIUIOOOMEHa HarpeBarers,
kianku u marepuana A.J[. CBEHYaHCKHII TpOaHANIM3UPOBAI YCIOBUS
TEIUIOOTAAYM JUIsl Pa3IMYHBIX pPEATbHBIX HarpeBaTeledl M COCTaBUII
rpaduky 1 TAOIUIIBI, C TIOMOIIBIO KOTOPBIX MOKHO HaXO/IUTh BEIMUYUHY W.
Jlyrosoii 3jieKTpoHarpes

DTOT BHJ DJJIEKTPOHArpeBa IMPUMEHSETCI B BBICOKOTEMIIEPATYPHBIX
ANEKTPUUECKUX Ieyax OOJbIION MOIIHOCTH NPEUMYIIECTBEHHO IS
IJIAaBKU PA3IMYHBIX MaTepuanoB. Eciau xyra ropur Mexay 3J€KTpOAOM U
nepepabaTbiBa€MbIM B I€YM MaTEpUaIOM, TO TaKWE€ I€YM Ha3bIBAIOTCS
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II€YaMH TPSAMOrO JCHCTBHUS C 3aBUCHMOU JyIOW: OTKPBITOW — BHUINMOWU
(puc. 20, a) uam 3aKpbITOM — HEBUAMMOW IYroil, MOrpyKEHHOU B CIIOU
MIMXTHI WK paciiasa (puc. 20, 6). Ecnu myra roput Mexay 3JIeKTpoaaMu
U HEIMOCPEICTBEHHO HE COIpPHKAacaercs ¢ nepepadarblBAEMbIMU B IEYH
MaTepuaJlaMM M TPOAYKTAMH, TO TaKU€ I[I€YM Ha3bIBAIOTCS IMeYaMHU
KOCBEHHOI'O JIEHMCTBUA ¢ He3aBUcUMOM nyroi (puc. 20, B). Hanbonbimm
TEPMUYECKUM K. M. J. O00JaJaroT JIyroBble IEYU MPSMOro JAeHCTBUS,
OCOOEHHO C 3aKpBITOM JYroi, MOCKOJbKY B HHUX HMEIOTCS HAWIydllue
yCIIOBUSL AJI TEIUIOOOMEHa MEX]Jy Iyroil M MaTepualioM, MO3BOJISIOIINE
OBICTPO U C OrpaHMYEHHBIMHU IMOTEPSIMM TEIUIa HArpeBaThb MaTepuall 10
BECHbMa BBICOKOI TEMITEPATYPHI.

JIlyroBple me4yu MpsIMOTO JEUCTBUS TMOMYYWIM HauOoJiblliee NMPUMEHEHHUE
JUISL BBITJIABKH CTaIW U (DeppoCIIaBOB, MUIABKU U paUHUPOBAHUSA MEIU U
HUKeNd M 1epepaboTKU pPAa3IMYHOrO pyAHOro Chipbs. Ilpu miaBke
METAJIJIOB W CILUIaBOB c BBICOKOU (MeTaIT4ecKoil)
AIEKTPOIPOBAAHOCTEI0 MOXXHO paboTaTh TOJIBKO C OTKPBITOM yTOH,
ropsIileil Ha MOBEPXHOCTU MaTepualia, Tak Kak MOrPYKEHHE JIEKTPOJIOB B
CJION MaTepualia MoBeleT K KOPOTKOMY 3aMbIKaHHI0. PaboTa ¢ 3akpbIToi
Ayroi BO3MOXHa, KOrja mepepadaThiBaeéMble MaTepuajbl U MPOTYKTHI
MMEIOT OTPAaHMYCHHYIO0 (HE METAUIMYECKYI0) DSJIEKTPOIPOBOIHOCTD.
JIlyroBele 1eun HENpsIMOTo JEHCTBUS MPUMEHSIOTCS B TEX CIIydasX, KOraa
CONPUKOCHOBEHHE TepepadaThiBAEMOro Marepuana C Jyroil yxyzuaer
KAaueCTBO NPOJAYKTOB WM YBEJIMYMBAECT MOTEPH, HANMPUMEP NPU IJIABKE
HEKOTOPBIX IIBETHBIX METAJUIOB W CIUIaBOB (JIaTyHb, OpoH3a U 1p.).
Cnenyer 0co00 MOAYEPKHYTh, YTO JYIOBOW 3JEKTPOHATPEB B OTIUYHE OT
HarpeBa CONMPOTHUBJICHUEM HE MMEET KaKuxX-IHO0 OorpaHU4YeHHI Mo oOieit
MOIIIHOCTH I(SE (170
JIyroBoil aJeKTpoHarpeB claraercss H3 Ipoiecca IpeoOpa3oBaHUs
AJIEKTPOIHEPTHUH B TEIUIOBYIO, IPOTEKAOLIETO B TOPALIEH Ayre, U Ipolecca
TerIoo0MeHa MEXIy Ayroi, marepuaioMm H ¢yrtepoBkoil. Onucanue
3aKOHOMEpPHOCTEM  MEpBOro  Mpouecca SBISAETCA  NPEAMETOM  TaK
HA3bIBAEMOW TEOPUU AYTH U OCOOEHHO TyTM NMEPEMEHHOTO TOKa OOJBIION
MOIIIHOCTH. 3HAYUTENIbHBIN BKJIaJ B pa3pabOTKy Teopuu Ayru BHeciu B.B.
ITerpoB, B.®. MutkeBuu, C.U. Tensnbii, U.T. Kepnes, K.K. XpeHnos,
I'.A. Cucosia u ip. Bonpocamu TeniooOMeHa Mexay Ayroi, MarepuagoM U
¢bytepoBkoit 3anumanuch J.A. Juomunosckuii, H.B. OxkopokoB u np.
DnekTpuyeckas Jyra MOXET ObIThb MOJyY€Ha IMpPU MOCTOSIHHOM H
NEPEMEHHOM TOKE, HO BCE MPOMBILUIEHHBIE MeUYd paboTaroT OOBIYHO Ha
NepeMeHHOM Toke. i1 yCTOHYMBOrO TrOpeHuss AYyTM WU OrpaHUYEHUs
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TOJYKOB TOKA NPU KOPOTKHX 3aMBIKAHUSIX IOCJIEAOBATEIBHO C HEU B
AJEKTPUYECKYHK) IE€Nb BKJIKOYAECTCS HWHAYKTUBHOE  CONPOTHUBIICHUE,
MOTJIOIIA0IIee HEOOBIIYIO JIOJIF0 aKTUBHOW MoUTHOCTH. [Ipu nepemeHHoM
TOKE B TEYEHHUE KaXJOr0 IOJYIEPUOJIa HANPSHKEHHE CETH M CUja TOKa
JOCTUTAI0T MaKCUMyMa M MPOXOoAsT yepe3 Hydb. Ha puc. 21, a mokaszaHbl
TEOPETUYECKUE KPUBBIE MTHOBEHHOTO 3HAYCHUS CUJIbI TOKA U HAIIPSKCHUS
nyru In m Un m HanpspkeHuss nutaromero ucrounuka Uwnct. Korga
HalpsDKEHWE MCTOYHMKA IIOCJE IEepeX0ojia 4epe3 HyJb HAuYMHACT PACTH,
Ayra 3aXWraercsi TOJBKO MNpPU JOCTWKEHUU BEIMYUHBI HANPSIKEHUS
3akuranus Ul. C 3Toro MomMeHTa B 1ENU NOSIBISAETCS TOK, BO3PACTAKOLIUN
0 MEePUOANYECKON KpUBOMU, oTanyHON OT cunycounbl. [lyra 3aryxaer npu
HaNpsDKEHUM 3aTyXaHUs T. €. paHblIe NEpPexoda 4epe3 HyJIb HANPSIKECHUS
HMCTOYHMKA, U B 3TOT MOMEHT Ipekpamaercs Tok. [locie mepexona uepes
HYJIb BCE ONMUCAHHBIC SIBJICHUS MOBTOPAIOTCA. Takum 00pa3om, TOK B JayTre
UJET TPEPHIBUCTO U Jyra TO 3aKUTaeTcs, TO Moracaer. [[auTelnbHOCTh
MepEePHIBOB B TOPEHUH YT 3aBUCUT OT MHOTUX (PAKTOPOB U, B YACTHOCTH,
OT MaTepUalia 3JIEKTPOAOB, CTEIIEHU Pa30rpeBa MEYHOrO0 MPOCTPAHCTBA U
np. IloHsTHO, YTO TIpephIBUCTAasA Jyra CHIXAaeT d(PPEeKTUBHOCTH JYTOBOTO
HarpeBa M IOATOMY JOJDKHBI CO3/1aBaThCsl YCJIOBHUS, OOECIEUMBAIOIINE
HEMPEPHIBHOE TOPEHUE AYyTM MNEPEMEHHOTO TOKa. OCHOBHBIM CpEJICTBOM
JUIL  HENPEpbIBHOTO TOPEHUS JyTW IIEPEMEHHOIO TOKAa  SBJISAETCS
[IOCJICIOBATEIILHOE ~ BKIIOYEHHE B LeNb  AyTM  WUHAYKTUBHOI'O
COIIPOTHUBIICHUS, 4TO BUJIHO U3 puc. 21, 0 51 B.
UccnenoBanne nuddepeHIaIbHOTO YpaBHEHUS TyTH MIEPEMEHHOTO TOKa,
VMMEIOLIEN B LENH AKTUBHOE U UHAYKTUBHOE CONPOTHUBIICHUS, OMPEICINIIO
COOTHOUIEHHUE BEJIWYMH MHAYKTUBHOrO X M aKTUBHOTO R compotuBieHui,
oOecrieunBaroIee  HENPEPhIBHOE TOPEHHE JOyrM TOpU  3aJIaHHBIX
HanpspkeHusx ucrtounnka Uunct u ayru Ug (puc. 22).

D} heKTUBHOCTh JyrOBOr0 HarpeBa B BeChbMa OOJBIION CTEIICHU 3aBUCHUT
OT DJICKTPUYECKOTO PEXUMa TOpAIMICH JYrd M, B TIEPBYIO Ouepelb, OT
BEJIMYUH HaIPsDKCHUS u CHJIBI TOKA.
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B nacrosimee Bpems emie He co3gaHa HaydyHO OOOCHOBAaHHAs METOIMKA
ONPENEIICHUs] HaWBBITOJHEHINErO0 HAIPSDKEHUST JUIsl INHATAHUSA JTyTOBBIX
neueid. [ToaTomy HampskeHne BHIOMPAIOT MO TaHHBIM 3aBOJICKON MPAKTUKU
B nipezenax oT 100 mo 600 B, mpudem Oojiee BEICOKOE HAMPSIKEHUE OOBIYHO
NPUHUMAETCS Il IyTOBBIX Ie4yed OOJIbIION MOLIHOCTH W ISl MeuYel C
3aKpbITON Jyroi. CBsizb MakCUMalbHOro pabouero HampsbkeHus UnuH U
HOMMHAJIBHOW MOIIHOCTH €Y PHOM INPUHATO BBIpaXKaTb dMIIUPUYECKON

bopmyon

rne k 1 n — »sMmnupuyeckue KOIPPUIHUCHTH, UMEIONINE Pa3IUYHBIC
3HAa4YeHMs B 3aBUCUMOCTHU OT THUIIa II€YM U XapakTepa mnpoiecca. Hampumep
JUISL TyTOBBIX CTaJCTUIaBMJIBHBIX Ieue k = 15; n = 0,33. PaGora Ha
MOBBIIIEHHOM HaNpsbKEHUH 0oJiee pallMOHalbHA, TaK KaK CHUKAET MOTEPH
ANEKTPOIHEPTUH U YBEJIWYHUBAET JJIMHY W TEIUIOBOE H3JIyYEHHE IyTH.
Bepxuuii npegen Hanpspkenust (600 B) oOyciioBI€H B OCHOBHOM
YCIOBHUSIMU  3JIEKTPUYECKOM  M30JUMM Nedd M 0e30MacHOCTH
00CITy>KHUBAIOIIETO nepcoHarna.
[locne onpezneneHusi BETUYUHBI HANPSXKEHUS BbIOOP APYrHX MOKa3aTeneu
AIEKTPUUECKOTO PEKUMA JIEKTPONEYHOW YCTAHOBKH C yTOBBIM HAarpeBOM
— OITUMAJIBHON CWJIBI TOKa, COS @ W K. M. JI. — IPOU3BOJUTCS IO €€
pabounM xapakrepucTukam. Paboume XapakTepUCTUKHU AYTOBBIX Medel
HaxXoJsAT IOCTPOEHMEM KpYrOBBIX JuarpaMm: s JEWCTBYIOLIMX
3aBOJICKMX TI€Uell CHUMAIOT C HATYpBhI, JAJIi BHOBb MPOCKTUPYEMBIX MeUen
— 1o pacueTHbIM JTAaHHBIM.
JIiis TeOpuU AYrOoBOTO HarpeBa M pacyeTa JTyTroBbIX Medei BecbMa 00JbIIoe
3HAUYEHHWE MMEET IpollecC TEeIIO0OOMEHa MEXAy Tropsiieid ayrod Hu
nepepadaTbIBa€MbIMU B NIeUr MaTepraiamu. OHAKO TeOpUs TEII00OMeHa
B paboueM MNpPOCTPAHCTBE AYTOBBIX MEuUel HAXOAMTCS €lle B HayadbHOU
CTaJAMM CBOETr0 pa3BUTHS W TpedyeT JajbHEHIell yriayOiaeHHOM
pa3pabOTKH.

CMeliaHHBIN JJIEKTPOHArpeB

DTOT TUN — HArpeBa,  SABJSIOIIMICSA  PE3yJIbTaTOM  COBMECTHOTO
TEIUIOBBIACIIEHUS B DJIEKTPUUECKON AYyT€ U B CONPOTUBJICHUU CJIOS IIUXThI
WA pPacIuIaBOB, MMEET OCHOBHOE 3HAYEHHUE JUIS PYAHO-TEPMUYECKUX
nedei, BBITUIABISIIONUMX (EeppoCIUiaBbl, YyryH W TepepadaThIBAIONINX
PYAHOE CBIPbE€ W MOJYNPOIYKTHI I[BETHOM METAJUIYPIrUA W XHUMHUYECKOU
MIPOMBIIIIEHHOCTH.

B HauOoJiee CJIOKHOM Cliydyae JJICKTPUUYECKUN TOK, MPOXOISIINN Yepes
YTy U CJIOU IIMXTHI, IIJIaKa U METajlia, IpeoOpa3yercsi B HUX B TEILJIOBYIO
sHepruto  Quyru, Quiuxtel, Quuiaka, Q wmetawia, neyun PoOin
[IPEICTABIISACT CyMMY [IEPEUYNCIICHHBIX TEIUIOBBIJICIICHUN.
IIpuHnMIIManbpHas cxeMa pacyeTa BCeX ITUX TEIUIOBBIICIIEHUN U CBSI3b UX C
reoMeTpuell TopHa pYyIHO-TEPMHUYECKMX Iiedell Oblia B CBOE BpeMs
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OCBEIIIEHA aBTOPOM HO JUISI TOYHOT'O pacyeTa TEIUIOBBIAEICHUN HE JI0CTAET
€€ OYEHb MHOTHX JAHHBIX II0 TEPMHUYECKOW XapaKTEPUCTHKE [yTH,
AJIIEKTPOCONPOTUBIICHUSAM IMUXTBI W pacIUIaBoB, ¢GOpME H pazMepam
TOKOINPOBOSIIUX Y4acTKOB U T. M. COOTBETCTBEHHO MPEI0KEHHBIM
aBTOPOM METOJIOM pacuera pyIHOTEPMHUUYECKUX BJICKTPOIEYEN HOCUT TTOKa
OPUEHTUPOBOYHBIM XapakTep M MUMEET OrPAHUYCHHOE MPUMEHEHHUE.
JIist 1[BeTHOW METaJUTyprUM HauOoJIblllee 3HAYeHHWE HWMEIOT pPYaHO-
TepMUYECKHE Ieyu, paldoTaroume ¢ JJIEKTPOJaMHU, MOTPYKCHHBIMU B
TOJCTBIA  CJIOW  1LUIaKa, B  KOTOPBIX IPOUCXOJUT  CMELIAHHBIN
AJIEKTPOHAIPEB, CKIAABIBAIOIIMKCS U3 JIBYX OCHOBHBIX COCTAaBJISIOIIUX:
Qnyru 51 Quuiaka.
M.C. MaKkCUMEHKO TPEeMIOKUI pPa3lieNsATh BCE DSIEKTPOTEPMHUUECKHUE
MPOIIECChl HAa JBE OCHOBHBIE TPyNIbl; 1) mpolecchl, B KOTOPBIX A0S
SHEPI'uH, Mmorjoilaemasi B Ayre p, O0JbIIe JI0JIU SHEPTUU, TTOTJIONIAEMON B
IUXTE U paciuiaBax 2) Mpouecchl, y KoTopeix p < q. [IpumeHuTenbHO K
3TOM Ki1accupukauu UM ObUTU JJaHBI BEChbMa T0JIE3HbIE PEKOMEHAAIUHU 110
BBIOOPY BTOPUYHOTO HAMPSHKEHUS, YIEIbHOM MOIIHOCTUA U pa3MEpOB TOpHA
anektpuueckux nedel. M.C. MakCMMEHKO OJHMM U3 MEPBBIX IMPOBEI
M3YUYCHHE AJIEKTPOIUIABKU CYJIb(PUIHBIX METHO-HUKENEBBIX pya Poccun Ha
IITEHH U €ro padOThl SBUJIMCH IIEHHBIM BKJIAJIOM B TEOPUIO CMEIIAHHOIO
aJIeKTpoHarpeBa. B mocieayromeM 3aKOHOMEPHOCTH padOThl PYJIHO-
TEPMUYECKUX IeUYed IBETHOM METAUTypruud ObUIM MCCIEAOBAHBI aBTOPOM
HAa MOJIETISAX M 3aBOJICKMX Ie4aX, YTO TMO3BOJWIO CGHOPMYIUPOBATH
OCHOBHBIE TIOJIOKEHUSI TEOPUM ITUX II€UEH, OCBEIICHHBIE B TIJABE
«IJEKTpOIIaBKa Pyl U KOHIICHTPATOBY.

NHayKIUOHHBIN 3JIEKTPOHATPEB

NHAYKIIMOHHBIA ~ SJIEKTPOHATPEB  OCYIIECTBISACTCS MO  MPUHIUITY
TpaHcopmaropa, y KOTOpOro BTOpvYHasi OOMOTKa 3aMKHyTa Ha. ceOs, B
pe3ynbTaTe 4ero MHAYKTUPYEMBIH SJIEKTPUYECKHH TOK IMpeolOpasyercs B
TEIJIOBYIO SHEpPruto. Poiib BTOPHYHOH OOMOTKHM HTIpaeT OOBIYHO cam
HarpeBacMblii Marepuai. OJIEKTpUYECKas SHEPrus, IOABOJAMMAS B
NMEPBUYHYI0 OOMOTKY (HMHIYKTOp), COBEpIIACT CIIOKHBIA TEPEexXo] B
DHEPTUI0 OBICTPOIIEPEMEHHOTO MArHUTHOTO TIOJIA, KOTOpas, B CBOIO
ouepe/ib, BHOBb MEPEXOJUT BO BTOPUYHON IEMH B DIEKTPUUYECKYIO
DHEPrUI0, TMpeodpazyeMylo 371eChb 3a CYET CONPOTHBJICHHS IIeMH B
TEIJIOBYI0 2Hepruto. Ecnm HarpeBaemblii matepuasn (peppoMarHuTeH, Te
4acTh DSHEPrHUM TEPEMEHHOTO0 MAarHUTHOTO TOJs Tpeodpasyercs B
TEIUIOBYIO HEPTUI0 HEMOCPEACTBEHHO, 0e3 mepexofa B JJIEKTPHYECKYIO
SHEPTHIO.

HauGonpmiee pacnpocTpaHeHHe B TEXHHMKE HWMEIOT JBa  THIA
WHIYKIIMOHHBIX Tedel: 1) medu ¢ JKeJIe3HbIM CepACYHUKOM; 2) Tmeuu 0e3
CepJICYHNKA — BBICOKOYACTOTHBIC.



[leun ¢ xene3HBIM CEPACYHUKOM HMMEIOT MPUHIUMIUAIBHYIO CXeMy (pHuc.
23, a), MOXOXYI Ha CXeMy OOBIYHOro TpaHchopMmaTopa, y KOTOPOIo
nepBUYHAsl OOMOTKAa Haca)k€Ha Ha JKEJIE3HBbIM CepIeYHUK, a BTOpUYHAs
MpEeACTaBlIeHa 3aMKHYTHIM KOJIBIIOM pACIUIaBIIEHHOIO MeTalia, T. €.
COBMEIIIEHA C HAarpy3Kkou. B pe3yibraTre SHEpruyHONW LUPKYIALUN METall,
HarpeBaeMblii B KOJIBIIEBOM KaHajle, IOJHUMAETCs BBEpX B pabouee
MPOCTPAHCTBO TEYM U, COINpHUKAcasCh C HaxONAIIEeWcs TaM IIUXTOM,
HarpeBaer u pacIuiaBisieT ee.
[leun Oe3 cepaeyHHMKa IO CBOEW CXEMe TMPEACTABISIIOT BO3AYIIHBIH
tpancopmarop (puc. 23, 6), mepBUUYHON OOMOTKON KOTOPOTO SIBISETCS
MeJHash KaTylmika — WHAYKTOp, a BTOpUYHAs—cCaMa MeTaIndecKast
INXTA, 3arpy>KeHHast B TUTEJIb.
JlelicTByrOIIEE 3HAYEHNE MHAYKTHUPYEMOM JJIEKTPOABHKYIIEH cuibl E. B,
3aBUCUT OT aMIUIMTYJIHOW BEJMYMHBI MOJIE3HOTO MAarHUTHOTO MOTOKa DM,
BO, 4acTOTHl MepeMeHHOro Toka f, mep/cek, unucia BUTKOB OOMOTKH W, U
BbIpakaeTcs (popmyion

B mewax ¢ KeNe3HBIM CEpJACYHUKOM BEIMYHMHA JOCTATOYHO OOJIbIIast
Osarosiapsi KOHIIEHTPAIUH TTOJIE3HOTO MAarHUTHOTO TIOTOKA B CEPJICYHUKE, a
B Meyax 0e3 cepAcuHMKa BEIMYMHA Majia M3-3a OOJIBIIOTO MarHUTHOTO
pacceuBaHus. BcrenctBue 3TOro B MHIYKIMOHHBIX TEYaX C JKEJIE3HBIM
CEpJICYHUKOM HEOOXO0/IUMasi BEIMYMHA DJIEKTPOABMKYIIEH cuibl E jerko
JOCTUTAETCS HAa TIEPEMEHHOM TOKE C HOPMAJIbHOM U TOHWUKEHHOU
gacTotoi (f<50 rir), B TO BpeMs Kak JyIs meueid 0e3 ’KeIe3HOro CepAcUHIKA
Majoe 3HadyeHue OM MpUxXOAUTCS KOMIEHCHPOBATH MOBBIIICHUEM YaCTOTHI
MUTAIONIETO0  MEPEMEHHOTO  TOKa, KOoTopas i OOJIBIIMHCTBA
OeccepIeUHUKOBBIX Tiede Haxonutca B mpenenax 500—10000 ru.
MMeHHO 10 »JTOW TpUYMHE WHAYKIIMOHHBIC M€Yl 0e3 IKEIIe3HOTO
CepJIcYHUKA  OOBIYHO  HA3BIBAOTCS  BBICOKOYACTOTHBIMH  TICUYAMH.
OcHOBHBIE MpEeUMyIIecTBAa MHAYKIIMOHHOTO HAarpeBa  CJIEAYIOIIUE:
BBIJICJICHHE TeIJla NpsIMO B Macce HarpeBaeMoro Marepuaia, 4YTo
YMEHBIIAET pOJIb TEIJIOOOMEHHBIX MPOIIECCOB, obecreunBaeT Oomee
paBHOMEpPHBIA  MPOTPEeB  MaTepuala ¢  3HAYUTEIHHO  TOBBIMIACT
TEPMUYECKUN K. M. JI. MHAYKIMOHHBIX IEYeH; MCKIIIOUUTENbHAS YHUCTOTa
pabouero  mpocTpaHcTBa  Tiede  (0OycClOBIEHHAsT  OTCYTCTBHEM
3arps3HSIONIMX ~ €ro  NPOAYKTOB  TOPEHHS  TOIUIMBA, MAaTEepUaJioB
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HarpeBaTelIbHbIX JJIEMEHTOB M JJIEKTPOJOB), IO3BOJIIOIASL IOJYy4aTh
0c000 YHCTBIE METAJUIBI W CIUIaBBI; BO3MOXXHOCTH TOJHOW H30JISALUN
paboyero MpoCTpaHCTBAa IE€YEH OT OKPY’KAIOIIEr0 BO3AYyXa M BEACHUS
IUTABKM B BaKyyMe€ WM B Ta30BOM 3allUTHOW aTMocdepe; BO3MOXKHOCTH
MOJIyYeHUs] BEChbMa BBICOKOM TeMIIepaTyphl, JUMUTUPYEMOU TOJBKO
CBOWCTBAMM  HArpeBaeMoro Marepuajla M  OIHEYIIOPDHOM  KJIAJKH;
HPHEPrUYHOE  TEpPEMELIMBAHUE  PACIUIABOB  JJIEKTPOMAarHUTHBIMH U
TEIUIOBBIMU MOTOKAaMH, IMO3BOJISIOLIEE IMOJy4YaTh CIJIABBI PABHOMEPHOIO
XUMHAYECKOTO  COCTaBa; BBICOKasg  yJAelbHAas  MNPOU3BOAUTEIBLHOCTH
WHIYKIIMOHHBIX Ieuyei; OoJbllas CKOPOCTh HarpeBa W IUIABJICHUS; MaJlble
MOTEPH METAJUIOB OT Yrapa; BbICOKAas TEXHUYECKass KyJIbTypa IEYHBIX
arperaros, OTCYTCTBUE MbUTH " ra3os.
K HemoctaTkamM HWHIYKIIMOHHOTO HarpeBa OTHOCSITCA: IOHUYKEHHbBIN
KO3((PUIIMEHT MOIIHOCTH, TIOCKOJIbKY Il Te4Yell C  IKeJIEe3HbIM
cepaeunukoM cos ¢ = 0,3/0,8 u s 6eccepACUHUKOBBIX TeYel cos ¢ =
0,03/0,1; orpaHrueHHbIE pa3Mepbl, MOIIHOCTb U €MKOCTh MHIYKIIMOHHBIX
neyeil Mo CpaBHEHUIO C JPYTUMU arperaraMmu; CIOXKHOCTb JIEKTPUIECKOro
o0opynoBaHus O€CCep/ICUHUKOBBIX Te4eil, TPEeOYIONUX CHelUaTbHBIX
HMCTOYHUKOB TEPEMEHHOI'0 TOKa BBICOKOM YacCTOThl M KOHJIEHCATOPHBIX
Oarapell 3HAYUTENBHOW EMKOCTH; OTPaHUYEHHAs] CTOMKOCTh (PYyTEPOBKU
KaHAJIOB TI€UeH C KeJIe3HbIM CEePACUYHUKOM U THUTJIEH OecceplIeYHUKOBBIX
MeYeH: HU3Kas TeMmrneparypa Harpesa [IUTAKOB.
[IpeumyiiecTBa WMHAYKIIMOHHOTO HarpeBa OOYCIOBWJIM €ro IIHPOKOE
pacnpocTpaHeHue. MHAYKIMOHHBIE ME€YHM C JKEJIE3HBIM CEpACYHHKOM
SBJISIIOTCSI B HACTOSAIIEE BPEMSI OCHOBHBIM arperatom Jijisl TJIABKU U JIUThS
LBETHBIX METAJUIOB M MPOU3BOJICTBA IBETHBIX CIIaBOB. MHIyKIIMOHHbBIE
neyu 0e3 cepAeUHMKa MPUMEHSIOTCS JUIsl TJIaBKU I[BETHBIX M 0JIArOPOJAHBIX
METaVIOB M JJis TOJY4YEHUs KAYeCTBEHHBIX CTAJbHBIX OTJIUMBOK. B
METAJUTypTUU MEJU, HUKENS U IIUHKA TAK)KEe TPUMEHSIFOTCS UHyKIIMOHHbBIE
ney, paboTarolire Ha KOHEUHBbIX mepeaenax. MHAYKIMOHHBIA Harpes
HIMPOKO  TPHUMEHSIETCS HAa  MAallMHOCTPOUTENBHBIX  3aBOAaX  IpH
TepMUYECKON 00pabOTKe pAa3IMUHbIX METAIMYECKUX 3aroTOBOK U
U3JICIINH.

Teopust UHIYKIIMOHHBIX MEUYEH C YKEJIE3HBIM CEPACUYHUKOM Oa3upyercs Ha
Teopur OHO(GA3HOTO JBYXOOMOTOYHOTO TpaHchopmaTopa C KeIe3HBIM
cepreyHukoM. OTianunre OOBIYHOTO TpaHchopMaTropa OT HWHIYKIIMOHHOM
NeYM C OKEJIE3HbIM CEpACYHHKOM 3aKJIIOYaeTcss B TOM, YTO Yy
TpaHchopmaropa BTOPUYHAsT OOMOTKA W CETh MOTpeOIeHUS (Harpy3Ka)
HaxoJATCAd Ha 3HAYUTEIBHOM pPAacCTOSIHUM OJHAa OT Jpyrod, a B
WHIYKIMOHHOW M€Y BTOpHUYHAS OOMOTKA COBMEILEHA C Harpy3koil Hu
Mpe/ICTaBIICHA KOJIBIIOM PacCIUIaBJIEHHOTO MeTaia.
[Ipeobpazyemas MOIIHOCTH Prip MOXKET OBITh BhIpa)K€HA Yepe3 BTOPUUHBIN
ToK [2 u (akTuyeckoe akKTUBHOE COIMPOTHUBIICHHE METalsla B KaHaje 12

bopmyon


http://metal-archive.ru/uploads/posts/2015-06/1433257890_48.jpeg

MoiuHocTh, TepsiemMass B HHIYKTOpe (3JleKTpuueckue mnotepu) Pam,
BBIp@KaeTcsi uepe3 NepBUUHBIM TOk [l W QakTuyeckoe aKTHUBHOE
CONPOTUBJIEHUE OOMOTKH HHIYKTOPA

[TonHast akTHBHAs (BaTTHAs) MOUTHOCTh MHIYKIIMOHHOM MEYM C KEJIE3HBIM
cepaedyHukoM P Oyzer

B Teopun MHAYKIHMOHHBIX TMedel Oe3 KeJIEe3HOro CepACUHUKa 3TU MeuUn
paccMaTpHUBAIOTCS KaK BO3AYIIHbIE TpaHCHOPMATOPHI, Y KOTOPHIX B
pe3yiabTare OTCYTCTBUSL 3aMKHYTOTO  KEJIE3HOr0 MarHUTONpPOBOJAA
MarHUTHbIC TOTOKM MPOXOASAT IO IMepepadaThiBa€MON IIUXTE€ U MO
BO3JIYXY.

YacToTa MUTAOIIEr0o HHAYKTOP NEPEMEHHOI0 TOKa f 3aBUCHUT OT €MKOCTH
(MOILIHOCTH) MHAYKIMOHHOM I€YM U  YACIBHOIO  COINPOTHUBIICHHUS
nepepabaTbiBaeMoil mUXThl p2. VcciienoBaHus MOKa3bIBAIOT, YTO YEM
00JIbIIIE EMKOCTh €YU U €€ pa3Mepbl, B YACTHOCTU TUAMETP WUXTHI d, cM,
U 4YeM MEHbIIE YJIEJIbHOE CONMPOTUBICHUE PACIUIABICHHOIO MeTaia p2.
oM/cM3, TeM MEHBIIE MOXXET ObITh MHHHMalbHas dYacTora fMuH, TII;
yKa3aHHasi 3aBUCUMOCTb BbhIpaxaeTcsi hopMyJIoit

Kaxxmoit eMKOCTH MMeun M CONPOTHUBIICHHIO COOTBETCTBYET OIPEICIICHHAS
ONTHMAJIbHAsI YacTOTa MWTAIOMIETO TOKA, MPU KOTOPOW K. M. . TICUH
JOCTUTAET BO3MOYKHOTO MaKCUMaJIbHOTO 3HAYCHUSI. JList
Oeccep/ICUHUKOBBIX Teuel OO0IBbIION €MKOCTH (MOIIHOCTH) OKa3alloCh
BO3MOXHBIM TIPUMCHSTh TIOHIDKCHHYIO YacTOTy IEPEMEHHOTO TOKa,
BILUIOTH hi (e} HOPMaJIbHOM 50 T1I.
AKTHBHasT MOIITHOCTh O€CCePICYHUKOBOM TMeYr Pa COCTOMT M3 MOIIIHOCTH,
npeoOpa3yeMoil B IIUXTE, W MOIIHOCTH, TEPSEMOH B HHIYKTOPE, H
BbIpakaeTcs popmyion

Ha ocHOBaHMM 3aKOHOMEPHOCTEW MPOLIECCOB TOPEHHS TOIJIMBA U
npeoOpa3oBaHus ICKTPUUECKOW IHEPTUU B TEIIOBYI0 MOTYT PEIIaThCs
cienyromue HaumOoJjiee Ba)KHbIE 3a7auyd [0 TEOpUHU, HKCILTyaTallMu MU

MPOEKTUPOBAHUIO METaJLTypru4eCKuX neyen:
a) BBIOOp cCHCTEMbl HarpeBa medeil (yrJiepoaucToe TOIUIUBO WJIU
AIIEKTPOIHEPTUS);

0) BbIOOp THUIIa U cOpTa TOIJIMBA U CHCTEMbl €ro CXKUTaHUS;
B) BBIOOp MapaMeTpOB AJIEKTPOIHEPTHUU U CUCTEMbI €€ MpeoOpa3oBaHUs B
TEIUIOBYIO SHEPIHUIO;


http://metal-archive.ru/uploads/posts/2015-06/1433257881_49.jpeg
http://metal-archive.ru/uploads/posts/2015-06/1433257887_50.jpeg
http://metal-archive.ru/uploads/posts/2015-06/1433257893_51.jpeg
http://metal-archive.ru/uploads/posts/2015-06/1433257933_52.jpeg

r) pacueTsl IIPOLIECCOB ropeHus
1) BBIOOp " pacuer TOIIOYHBIX
€) pacyeT U KOHCTPYUPOBAHHE JIEKTPUUECKUX MEUEH.

JlabopatopHoe 3aHsiTHE 2

TOILJINBA;
YCTPOWCTB;

Tema: «BpiOop 251€KTpOOOOPYIOBAHUS MJII B3PBIBO- U IMOXKAPOOMACHBIX

OMEIIEHUN)

Henab: HayyuThCcs JAeNaTh MPABWIBHBIA  BBIOOD  JUIs

IMOXKapOOIIaCHBIX HOMGHIGHHﬁ.

B3PBIBO U

























































JlaGoparTopHoe 3ansTue 3.

Tema: «CocTaBieHne TEXHOJOTMYECKOW KapThl JJIsl MPOU3BOJICTBA paboOT

110 PEMOHTY KaOeTbHOU JTMHUM.

Ienb: HayYUTHCS COCTABIATH TEXHOJIOIMYECKOW KapThl A1 IPOU3BOJICTBA

paboT 0 pEMOHTY KaOeJIbHOM JIMHUU

UITOBBIE TEXHOJIOIMYECKUE KapThl MPEAHA3HAYEHBI JIJIs1 UCIIOJIb30BaHUS IIPH

pa3paboTke npoeKkToB mpou3BojicTBa padot (I1I1P), mpoekTos
opranuzauuu crpoutenbersa (IIOC), npyroit opraHM3allnOHHO-TEXHOJIOTMYECKOM
JOKYMEHTAIMH, a TAKXKE C LEIbI0 03HAKOMIJIEHHUS pad0YnX U HHKEHEPHO-
TEXHUYECKUX paOOTHUKOB C MPABUIIAMH IMPOU3BOJICTBA PadOT.

Ha 6a3e Tunoseix TexHonoruyeckux kapt (TTK) B cocrase IT1P (kak
o0s13aTeNbHbIE COCTABIISAIONIUE POEKTA POU3BOACTBA PadOT) pa3padaThIBAIOTCS
TEXHOJIOTMYECKHE KapThl HA BBIITOJIHEHUE OTJEIbHBIX BUJIOB padoT.

Bce TexHonornueckre KapTol pa3padaTbiBalOTCs [0 padoyuM dyepTekaM
IPOEKTa U PEriiaMeHTUPYIOT CPEJCTBA TEXHOJIOTUYECKOTO 00eCTIeueHMs], TpaBuiia
BBIIIOJIHEHUS TEXHOJIOTMYECKHUX MPOLIECCOB MPU BO3BEACHUH, PEKOHCTPYKLIUU
31aHUM U COOPYKEHUM.

HopmaTtuBHo#t 6a30i1 11 pa3pabOTKU TEXHOJIOTMYECKUX KapT SIBISIOTCS:
CHull, CH, CII, EHuP, npon3BoACTBEHHBIE HOPMBI pacxoJa MaTepHUaoB,
MECTHBIE ITPOTPECCUBHBIE HOPMBI U PACLICHKH, HOPMBI 3aTPaT TPY/1a, HOPMBbI



pacxoaa MaTCpruaIbHO-TCXHUYICCKUX PECYPCOB.

Tumnosasi TeXHOJIOTMYECKas KapTa, KaK MPaBUJI0, COCTABIISIETCS 110 pabouuM
YepTeKaM TUITOBBIX MMPOCKTOB 3[aHUHN, COOPYKEHUH, OTICTHHBIX BUIOB PabOT
Ha CTPOUTEJIbHBIE ITPOLIECCHI, YaCTHU 31aHUM U coopyxkeHuil. IIpu orcyrcrBun
TaKOBBIX BO3MOXHO coctaBieHne TTK Ha kakoi-TO onpeesieHHbIN BU
CIIeLIMAJIBHBIX PaboT.

Llenp co3manus NpeaCcTaBICHHOW TUIIOBOM TEXHOJIOTUYECKOU KApPThI - 1aTh
PEKOMEHIYEMYIO CXEMY TEXHOJIOTUYECKOTO Mpolecca, yCTPOUCTBA, COCTAB U
coaepxanne TTK, mpumMepsl 3amoaHeHuss HEOOXOAUMBIX TaOJIHII.

[Tpu puBsI3Ke TUIIOBOM TEXHOJIOTHYECKONU KapThl K KOHKPETHOMY OOBEKTY
1 YCJIIOBHUSIM CTPOUTEILCTBA YTOUHSIOTCS CXEMBI IIPOM3BOJICTBA, 00BEMBI PadoT,
3aTpaThl TPYAa, CPE/ICTBA MEXaHU3AIMH, MaTepHalibl, 000PYI0BAHHE H T.II.

TTK Ha mpou3BoACTBO pabOT MO MPOKIAAKE OPOHUPOBAHHOM KabeIbHOMN
muauu (KJI) 10 kB B Tpaniiee, B kaOeNbHBIX XK./0. TOTKAaX COJCPIKHT:
- HOpPMAaTUBHBIE TOKYMEHTHI.
- 00I1IME JTaHHBIE.
- TEXHOJIOTUSI POU3BOJCTBA PAOOT.
- OXpaHa TpyJia u 6e301acHOCTh MPOU3BOJCTBA PabOT.
- MepBI IO CHUKCHHIO OTPHUIIATEIHLHOTO BO3ICHCTBHUS Ha OKPYIKAIOIILYIO CPEIY
npu ctpoutenbeTBe KJI.
3aganue.

1. Ilepeunciure HOpMATUBHBIE JOKYMEHTBI B COOTBETCTBUH, C KOTOPBIMU
HE00XO0/IMMO BBINIOJIHATH BCE pa0OTHI.

2. HaszoBuTe OCHOBHBIE 3Tanbl NIPOU3BOACTBA padOT MO MPOKIIAIKE
OponupoBanHoi kabenbHOM uHuM (KJI) 10 kB B TpaHiiiee, B kaOeabHbIX
K./0. TOTKaxX.

3. 3anosHute Tabmuuiy 1.1.

CocrtaB 6purajsl o ycrpoiictsy KJI 10 kB Tabauma 1.1

JlomxHOCTD 1 Tipodeccust I'pynna no 9b Kou-Bo uenoek

Pazpsin

JlabopaTopHoe 3ansTue 4.

Tema: «CocTtaBieHHe TEXHOJIOTHYECKON KapThl AJIs MPOU3BOACTBA padoOT

110 PEMOHTY BO3AYLITHOM JTUHUN.




L[E.I'.IE-Z HAVIHTECH COCTARNATE TEXHONOTHYECKYIO0 JOKYMEHTALMIO MIPH PEMOHTE BDH}'IJ.[IIGﬁ
JTHHHH

OGopyaosanie WIIH OporpaMMioe obecnevenne: komneorep ¢ DVD-npusonom w (wm)
VCTPOHICTED, NOIKIINHEHHOS K HHTEPHETY, GNaHKH JOKYMEHTOE, THIIOBLIE NEPeYHH padoT

TEDPETH'-IECE‘E‘H HACTE
Pﬂ]PIﬁﬂTKI TEXHOIOrHYECKHX KApPT.

|. Texuonoruueckue kaptil { TK) asnawTed cocTaBHOil YACTLIO OPralN3alMOHHD-
TEXHOMOMHYECKOH JOKYMEHTALHN, PErMAMEHTHPYIOMWE NPABHIA BEINOTHEHHA
TEXHONOMHYECKHN MPOUECCOB, BuOOP CPEIcTE TEXHONOTHYSCKOrD 0fecne e, CTPOHTENLHEIX
MALIHH # 050pYI0BAHHA, HEOGXOIHMEIX MATEPHANLHO-TEXHHHECKHX PECYPCOB, TPeOOBAHHA K
KAYECTBY M IPHEMKE paboT, @ Takke MEPONPHATHA [0 OXPaHe TPYIA, TEXHHKE Oe30NacHOCTH,
OXpaHe ORPYHRAINEH cpekl  noRapHodil Ge30nacHoCTH.

2. Texnonorudecke KapThl paipatarsiBaioTed AnA odecnedeHns CTPOHTENLCTEA
PAUHOHANEHEIME PEIIEHHAME 10 TEXHOIOTHH, OPTAHHANAH H MEXAHHIANHA OTAEMLHEX BHI0E
pafoT B UETAX PeanHialii KOHKPETHEIX CTPONTENLILX TEXHONOTHIE NpH cofmoaeHHN
Tpefopannil kavecTea, GE30NACHOCTH NPONIBOACTEA PAfOT H IKCIUTYATALIHH, OXPaHL
OKpYHAIOIEH cpeasl H NoEapHoil GezonacHoCTH.

3. Texnonoru4eckHe KapThl HCNOALIVIOTCA B COCTARE DPOSKTOR NPORIBOICTES padoT: Ha
BOIBEIEHHE JTAHHA, CODPVEEHHA HIH ero YacTH (yina); Ha BHNOIHeHHE OTIeNLHEIX BHADE
pabfoT (MOHTA#KHEIX, CAHHTAPHO-TEXHHMECKHX, OTAENOMHEIX, MEOJEIHYECKHX H T.0L); HA
NOAroTOBHTENLHEN] NEpHOI CTPOHTENLCTE.

4. Hopmatuenoil Gazoil ans paspadoTks Texnonorideckinx kapr senmworesa: IOCTe, CHull,
EHuP, CH, nponiBoacTEEHHLIE HOPMEL PACKOIA MATEPHANOE, BEJOMCTEEHHEIE H MECTHEIE
NPOrPeCCHBHLIE HOPMEL H PACLEHEH.

5. B TeXHOMOrMYECKHX KAPTAX ONpelenstioT:

== TpefOBEIHHA K KAYECTBY NPETILECTEYIOWNK paboT;

== METO/ILI MPONIBOACTEE PpatoT ¢ nepedHeM HeoOXOAHMBIX MAlHH, 080pYI0BLHHA,
TEXHOMOMHYECKOH OCHACTKH W CXEMAMH HX PACCTAHOBKM;

-- MDCNEI0BATENLHOCTE BRITIOTHEHHA TEXHONOMHYECKHX IIPOLECCOR,

-- TpeOBAHNA K KAYECTBY H NPHEMKE padoT;

-- MEPCIIPHATHA N0 ofecnevenio Ge300acHOCTH NPOHIBOICTE paboT, nokapHoi
DEI0NACHOCTH;

== YCIOBHA COXPAHEHAR OKPYEAIOWE cpear;

== PACKO]] MATEPHANBHO-TEXHHYECKHX PECYPCOE;

-- TEXHHKO-3KOHOMHHECKHE TI0KATaTe .

6. Texnonoru4eckHe KapThl patpadaTeBAKTCS M0 BHIAM CTPOHTEILHO-MOHTAKHEIX H
CTEHATHIMPOEAHHEY pafoT HA TEXHOMOHYECKHE NPOLECeh], B PEIVILTATE BRINOTHEHHA
KOTOPLIX CORIAKTCH 3AK0HYEHHLIE KOHCTPYKTHEHEIE WIEMEHTR! 3TaHHIH H cOOpYHReNnil, 2 Takke
TEXHONOMHYECcKoe 000pyI0EaHNe, TPYGONPOBOILL, CHCTEME! OTOMIEHHA, BEHTHIALHM,
poaocHab#ennd # ap. (Hanpusep, MOHTE® KONOHH, NOJKPAHOBLIX GAN0K, CTEHOBEIX NaHemneii;
VCTPOMCTEO NOIOE, INTYKATYPEH, KPOBEMEHEIX MOKPLITHE W Ip. ).

7. Ilpn HeofixonHMOCTH QOMYCKAETCS paipadaTeiBaTh TEXHOIOTHYECKHE KAPTE HA YCTPOICTED
OTAENLHEIX YiN0B HANGONEE OTEETCTBEHHEIX KOHCTPYKTHEHRIX JIEMEHTOR 31aHuil, 0T KauecTea
KOTOPLIX 3ABHCAT NPOYHOCTHEIE, Te(hOpMATHEHLIE, BOAOD-, BO3IYXO0= H TEMIOHI0NALHOHHEE
MOKATATENH Boell KOHCTPYKLIHE.



1. HpOME)KYTO‘IHaH arTrecTanusda CTyICHTOB.

[IpomexxyTouHast arrectanusi MO MEXIUMCUUIUIMHAPHOMY Kypcy B (opme
9K3aME€Ha POBOJUTCS B 5 CEMECTpe.

K nmpomexxyTouHON aTTecTalvu JIONMYCKAKTCS CTYACHTBI, HE HMEIOLIUE
3aJI0JDKEHHOCTH IO M3Y4YaeMbIM TeMaM, UMEIOIIUE J0nmycK yueOHou uactu. [lpu
sBKe Ha AU epeHInpoBaHHBIN 3a4eT CTyJEeHTaM HEOOXOJIMMO MMETh 3a4€THYIO
KHIKKY.



Ilo pesympraram BceX BHIOB OLEHOYHOM BEAOMOCTH  CTYACHTY
BBICTABIIETCS MTOTOBasg OTMETKA IIO0 MEXKIWCUMIUIMHApHOMY Kypcy. [llkama
OLICHOK: «OTJIMYHO», «XOPOILIO»,«YIOBIECTBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHOY.

CryneHTsl, HE CHaBIIME OK3aMEH B YCTAaHOBJIEHHOE BpeMs IO
YBAXKUTEJIBHOW NPUYHUHE, MOATBEPKICHHOM JOKYMEHTAJIbHO COOTBETCTBYIOIIUM
JOKYMEHTOM, CIIAI0T €r0 NHIWBUAYAIBHO, B YCTAHOBIICHHBIE CPOKH .

OObeKkTaMy OLICHUBAHMSI BHICTYTIAOT:

- CTENIEHb YCBOCHMS TEOPETUUECKUX 3HAHU;

- YPOBEHb OBJIAJICHUS NPAKTUYECKUMHU YMEHHMSIMU W HaBBbIKAMHU [0 BCEM
BUJIaM y4eOHOM pabOoThI;

- pE3yJIbTaThl CAMOCTOSTEIBHON paOOTHI.

3agaHue 11 IPOMEKYTOUHOM aTTecTAIUH
Bomnpocs! 1uist 3k3amena (5 cemectp)
Buapl anexTpudeckux CTaHLIMM.
TpancdopmaTopHbIe TIOICTAHIINH.
[TpuHIIMT ASWCTBUS U KOHCTPYKIIUS MAIIMH MTIOCTOSTHHOTO TOKA.
VY cTpoiicTBO IKOPHBIX OOMOTOK.
MaruunTtHas cucrema.
KoMmMmyTarys B MammmHax MOCTOSSHHOTO TOKA.
['erepaTopbl TOCTOSTHHOTO TOKA.
YeTpoiicTBO M IPUHIIUI IEUCTBUS 0HO(Ga3HOTO TpaHchopMaTopa.
. Koappunuent tpanchopmanuu HanpsixeHun
10 Pabora ogHodazHoro Tpanchopmaropa moj1 Harpy3Kou.
11.Tpancdopmaiiusi TOKOB.
12.0mBITBI  XOJIOCTOTO  XOJa M KOPOTKOTO  3aMbIKaHUS  OAHO(A3HOTO
Tpa"chopmMaropa.
13.YpaBuenus ognodazHoro Tpanchopmaropa.
14.BektopHas nuarpaMMa HarpyKeHHOTo TpaHcpopmaropa.
15.BHenHsAs XapakTepucTHKa oiHO(a3HOTro TpaHchopmaropa.
16.PacueT moteps HampsHKCHUS.
17.ABtoTpancopmarop,  yYCTpOMCTBO, MNPUHUHUII  JIEUCTBHUS,  OCHOBHBIE
XapaKTEPUCTHKHU
18.Crapounbie TpaHc(pOpMATOpPBI, YCTPOWUCTBO, MPHUHIUI JEHCTBUS, OCHOBHBIC
XapaKTECPUCTHKHU
19.N3meputenbHbIe TpaHC(HOPMATOPHI HANIPSHKCHUS M TOKA
20.TTpuHIIUTIBI TEWCTBUS MAIIMH IIEPEMEHHOTO TOKA.
21.CtatopHbie OOMOTKH.
22.9]1C u M]JIC obmoTOK cTaTopa
23.KoHCTpyKIIMsS aCHHXPOHHBIX JIBUTATEIICH.
24 .PexxuMbl pabOThI 1 OCHOBHBIC XapaKTEPUCTHKN ACUHXPOHHBIX JBUTATEIICH.
25.0aH0(a3HbIC ACHHXPOHHBIC IBUTATEIH.
26.ACHHXPOHHBIE MAIIMHBI CIIEIUATLHOTO Ha3HAYCHUS.
27.KoHCTpYyKIIMS CHHXPOHHBIX T€HEPaTOPOB.

CoNoOaRrWDE


http://ekzamenu.net/student.html

28.PaboTa CHHXpOHHOTO T€HEpaTOpa B PEKUME HATPy3KH.

29.1TapannensHas paboTa CHHXPOHHBIX TEHEPATOPOB.

30.CHHXpOHHBIEC IBUTATEIN U KOMIIEHCATOPHI

31.CnernuanbHble CHHXPOHHBIC MAIITHHBI.

32.TexHuyeckue XapakTEPUCTUKU TPAHCPOPMATOPOB U aBTOTPAHCHOPMATOPOB
Pa3TUYHBIX TUIIOB, OCOOCHHOCTH WX KOHCTPYKIIHH.

33.CucTtemMbl OXJIAKIEHUS TPAHCPOPMATOPOB U ABTOTPAHCHOPMATOPOB.

34.PexxuMbl paboThl aBTOTpaHCcHOpMATOPOB, 0OCITYKUBAHHE.

35.Turmbl, NpUHLINT JEHCTBUS U KOHCTPYKIIUU YCTPOUCTB ISl pEryIUPOBAHUS
HanpsHKEHUS TpaHc(hOopMaTOPOB U aBTOTPAHCPOPMATOPOB.

36.06mnacts npumeHenus [1YD

37.KaTteropuu >7eKTpONPHUEMHUKOB U 00ecTieueHrne HaJeKHOCTH
AICKTPOCHAOKEHHUS

38.Ha3naueHue v CXeMbI SJIEKTPUUECKUX COCTMHCHHUM MTOACTaHITUI

39.KoHCTpYyKTHBHOE BBITIOJIHEHUE PACIIPEAYCTPOICTB 3aBOICKHUX U IIEXOBBIX
MMOJICTAHIINH

40.Bp1060p unciaa 1 MOIIHOCTH TPAHC(POPMATOPOB U THIMA MOACTAHIIUN

41.Bp100p ceueHus TPOBOIHUKOB

42.Ha3HaueHue U TUIIBI TPOXOIHBIX M OMMOPHBIX H30JISITOPOB JIJII BHYTPCHHEH |
Hapy>KHOU YCTaHOBKH.

43.Bb100p U30JISITOPOB.

44 TIpoBepka MPOBOJHUKOB MO YCIOBUSIM KOPOHBI.

45.BpI00p JKECTKUX IIUH U U30JISITOPOB.

46.Bp160p MPOBOAOB BO3AYITHBIX AIEKTPHUCCKUX JTUHUH.

47.Bp1060p CHIIOBBIX KaOeleH.

48.Tumpl, KOHCTPYKTHUBHBIE OCOOCHHOCTH, TEXHHYECKHUE JTAHHBIC PYOHUITHHUKOB

49.Tumpl, KOHCTPYKTHUBHBIC OCOOCHHOCTH, TEXHHUECKHE TAaHHBIE
[lepexntouarenen

50.Turibl, KOHCTPYKTUBHBIC OCOOCHHOCTH, TEXHUYECKUEC JTAHHBIC
[Ipenoxpanurenei

51.Turmbl, KOHCTPYKTUBHBIC 0COOEHHOCTH, TEXHUYCCKHE NJaHHbIe KOHTaKTOpOB

52.Turbl, KOHCTPYKTUBHBIC OCOOCHHOCTH, TEXHUUYECKHE JTAHHBIC aBTOMATHYECKUX
BBIKJIFOYATEJIEN

53.Turbl, KOHCTPYKTUBHBIE OCOOEHHOCTH, TEXHUYECKHUE TAHHBIE MATHUTHBIX
IyCKaTeen

54.Turibl, KOHCTPYKTUBHBIE OCOOCHHOCTH, TEXHUYECKUE JTAHHBIC peie

55.Tunbl, KOHCTPYKTUBHBIE OCOOEHHOCTH, TEXHUYECKHUE TaHHBIC
IPOTrPAMMHUPYEMBIX perle.

56.Hopwms! ocBenieHns paboyero mecra

57.Pabouee ocBelieHue.

58. ABapuiiHoe OCBeIlCHHE.

59.9BakyalnMoHHOE OCBEIICHUE

60.Opranusanus paboyero Mecra JJis Co3/1aHus KOMPOPTHBIX 3pUTEITbHBIX
YCIIOBUU



61.Ha3znauenue, TUIIBI 1 KOHCTPYKIUHU Pa3beIUHUTENCH 7151 HAPYKHOM U
BHYTPEHHEW YCTaHOBKHU.

62.Haznauyenwue, TUIIBI 1 KOHCTPYKIIUHU OTACIUTENCH U KOPOTKO3aMbIKaTEIECH.

63.BrIkirouarenyu Harpy3Ku, UX Ha3HA4YE€HUE, TUITBI U KOHCTPYKIIHH.

64.Turmbl, KOHCTPYKTUBHbIE OCOOEHHOCTH, PUHLIUIT JEHCTBUS U TPUMEHEHUE
npeaoxpanuresner HanpspkenueM Boime 1000 B.

65.Bb100p pazpeauHuTENCH, OTACTUTENCH, KOPOTKO3aMbIKaTeNIe!, BEIKIIOUaTENeH
Harpysku

66.KoHCTpyKIIMK 3aKpBITHIX pacipeneauTeNbHbIX yeTpoiicTB (3PY).

67.KoHCTpyKIIMN KOMIUIEKTHBIX PaclpeAeIUTENbHBIX YCTPOMCTB HAPYKHOU 1
BHyTpeHHel ycranoBku (KPY, KPYH).

68.KoHCTpYyKIIMK OTKPBITHIX pacipenenuTenbHbIX yeTpoiicTB (OPY).

69.McTOYHNKY TTOCTOSTHHOTO U TIEPEMEHHOTO OTIEPAaTUBHOTO TOKA.

70.YcrpoiictBo AKBD.

71.Pexxumsbl padotsl AKD.

72.Tpe6oBanue k Bei00opy AKD Ha moacTaHuusx.

73.Ha3zHayeHne v KOHCTPYKINHU 3a3€MJISIOIIUX YCTPOMCTB.

74.Cuctema 3JIeKTPOCHAOXKEHUS KEIE3HBIX JTOPOT

75.IIpuHuunuanpHas cxema 3JIeKTPOCHA0KEHUS.

76.001mu1e cBeJIeHUs O TATOBOM AJIEKTPOCHAOKEHUHU.

77.CXeMBbI TATOBOTO AJICKTPOCHAOKEHUS.

78.Cuctema NoCTOSIHHOTO TOKa.

79.Cuctema NepeMeHHOro TOKa.

80.006mue cBeieHns 0 KOHCTPYKIIMH KOHTAKTHOM CeTH.

81.Bupl KOHTAKTHBIX TIOJIBECOK.

82.CekmmoHupoBaHue KOHTAKTHOM CETH.

83.0mops!l KOHTAaKTHOW CETH.

84.1TpoBoia KOHTAKTHOM CETH.

85.13omsaropsl. PenbcoBas 1iemb.

Bonpocs! ajist npoBepku ypoBHs o0yuyeHHocTH «3HATD»
Kpurepuu ouenku
«OTJIMYHO» - CTaBUTCS NPU NPABUIBLHOM OTBETE HA TPU BOINPOCA U3 Pa3HBIX
pas3zenos;
«XOpPOII0» - CTABUTCS IIPYU MPABUIILHOM OTBETE HA TPU BOIPOCA, 1BA U3 KOTOPBIX U3
OJIHOTO pa3ena,
«YAOBJICTBOPUTEIbHO» - CTABUTCS ITPU NIPABUIIBHOM OTBETE Ha JIBA BOIIPOCA;
«HEYAOBJIETBOPUTENbHO»- IIPU OTCYTCTBUU OTBETA HA BONPOCHI.

1. Knaccudukanus 31eKTpOTEXHOJIOTHYECKUX MPOIIECCOB.

2.0cO00EHHOCTH  3JIEKTPOTEXHOJIOTMYECKUX  YCTAaHOBOK Kak  MNOTpeOuTeneu
ANEKTPOIHEPTUH

3. Kak knaccudumupyrorcs 9TV ? Lens TermoBoro pacuera OTY.

4.Ha3HaueHue OrHeyNOPHBIX, TEIIOU30JISIUOHHBIX U KapOYIOPHBIX MaTepUasOB.
[TpuBenuTe NprUMepsl U ONEUINTE CBOICTBA.



5.CylIHOCTh JBYXIO3ULMOHHOIO PEryJIMPOBAaHUS MOINHOCTH. Tumsl mpuOOpoB
u3MmepeHuss temnepatypsl OTY. OObiacHuTe KiIaccu(UKALUIO BJIEKTporneyen

CONPOTHUBJIEHUS
6. OxapakTepuszydTe 3JIEKTPUYECKYIO0 I€Yb CONPOTUBIIEHUS KaK MOTPEOUTEI
AJIEKTPOIHEPTUH.

7. YcTpoWCTBO M MNPUHUUII pPadOThl MHAYKIMOHHOW I€YM CO CTaJbHbIM
CEPIACYHHUKOM.

8. OcoOEHHOCTH ANEKTPOOOOPYI0BAHUS UHTYKIIMOHHBIX MeYEH U YCTaHOBOK.

9. ®U3MKO-TEeXHUYECKHUE OCHOBBI  JUAJIEKTpUuUeckoro HarpeBa. (0macThb
MIPUMEHEHMUSL.

10. Knaccudukarus nedei JeKTpoIyroBoro Harpesa.

11. ®u3nKO-TEXHUIESCKHE OCHOBBI KarpeBa JICKTpUYSCKOU Ayroi. OcoOeHHOCTH
YT MIEPEMEHHOTO TOKA.

12. Meponpusitusi, oOecleurBarolie HAJICKHOEC TOpPEHUE AYTd IMEePEMEHHOrO,
IIOCTOSTHHOTO TOKA.

13. KakoBsl ocoO0eHHOCTH 3ekTponoTpednenus JCII?

14. Kakoe 31exkTpoobopyaoBaHue NpUMeHseTcs B 1ienu raaBHoro toka J{CII1?

15. Yem xapakTepHO JEKTPONOTPEOICHUE PYTHOTEPMUYECKUMU TTeUaMU?

16. [Ins yero cTpouTcsa KpyroBas quarpaMma JIyroBOM rneun?

17. B yem 3akitouaercs npuHUui padbotsl neuend DIIITT?

18. YcTpoilcTBO BaKyyMHOM TyroBOM NEYH.

19. Knaccudukaius pa3HOBUIHOCTEH 3JIEKTPOCBAPKHU.

20. UcTOYHMKY TUTaHKS CBAPOYHBIX YCTAHOBOK.

21. B 4eMm mnpenmyIlnecTBa aBTOMaTH4YECKOM IyrOBOM CBapKH IO CPaBHEHMIO C
pY4HOI?

22. O®usnyueckas U XUMHUYECKash CYIIHOCTb BJEKTPOIU3a. DIJIEKTPOCHAOKEHUE
AJIEKTPOJIN3HBIX YCTAHOBOK.

23.B dWem 3akimioyaeTcs NPEHMYIECTBO TPUMEHEHHS SJIECKTPOIPO3UOHHOM
00pa0OTKH MO CPABHEHUIO C MEXAaHUYECKOM.

24. YCcTpOUCTBO Ja3epHBIX YCTAHOBOK. [[puMEHEHHNE B 3EKTPOTEXHOJIOTUSX.

25. YCcTpoUCTBO ANEKTPOHHOM NMyIIKU. [I[puMeHEHNE B 3JIEKTPOTEXHOIOTUSIX.

26. YCTpOMCTBO IJIa3MOTPOHOB. [[puMeHEHNE B 3JIEKTPOTEXHOJIOTHSIX.

27. IlpuHuun nedcTBUs AIIEKTPOruapaBiIndeckor o00pabotku. [Ipumenenue B
OIITY.

28. [IpuHIMT AEICTBUS YABTPa3BYKOBBIX ycTaHOBOK. [Ipumenenue B OIITY.

29. IlpuHIMT AEMCTBUS MAarHUTOUMITYJILCHOM 00padoTku. [Ipumenenue B OIITY.
30.IMpunamun npeiictBust anektpodunsTpa. [Ipumenenne B DIITY. YcrpoiicTBo
YCTaHOBOK 3JIeKTpookpacku. [Ipumenenue B DIITY.

Bonpocs! Ajst npoBepku ypoBHs o0ydeHHocTH «YMETD»

1. pa3pabarbIiBaTh FJIEKTPUUECKUE CXEMBI FJEKTPOCHAOKEHUS
IEKTPOTEXHUYECKOIO U HJIEKTPOTEXHOJIOTUYECKOr0 000PYJOBAHHUS 10
OTpacisM;

2. 3amoJIHATh J1e(PEeKTHbIE BEIOMOCTH, BEIOMOCTH 00beMa paboT C IepeuyHeM
HEOOXOMMBIX 3allaCHbIX YacTed M MaTEpUajoB, MapLIPYTHYIO KapTy, APYTYIO
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TEXHUYECKYI0 JOKYMEHTAlMIO; CXE€Ma paclpenesuTeNbHbIXx cered 35 kB,
HaXOJSIIMXCS B 30HE DKCIUTYyaTallMOHHON OTBETCTBEHHOCTH;

YUTATh MIPOCTHIE ICKU3bI U CXEMBI HAa HECIIOKHBIEC NETAIN U Y3JIBL;
IIOJIb30BATbCS ~ HABBIKAMH  YTEHMS  CXEM  IEPBUYHBIX  COEAUHEHHU
ANEKTPOOOOPYI0BAHUS FIEKTPUUECKUX CTAHIIMI U MOJCTaHIUH;

YUTATh CXEMBI NIEPBUYHBIX COEIMHEHUN AIIEKTPOOOOPYI0BAHHUS
AJIEKTPUYECKUX CTAHUIMH U MOJACTAHIUN;

OCBaMBaTh HOBBIE YCTPOICTBA (11O MEpe UX BHEAPEHUS);

opraHm3anust paspabOTKM U TepecMoTpa JODKHOCTHBIX — MHCTPYKLUH
OJYMHEHHBIX Pa0OTHUKOB 00Jiee BBICOKOM KBaIU(UKALIUY;

YUTATh CXEMBbI IINTAHUSA U CEKUMOHUPOBAHUS KOHTAKTHOW CETHU U BO3IYIIHBIX
JUHUNA 3JIEKTpoIepeadu B 00beMe, HE0OXOAUMOM JIsl BHIIOJTHEHUS TPOCTHIX
paboT MO TEXHUYECKOMY OOCIY>KMBAHUIO U TEKYLIEMY PEMOHTY KOHTaKTHOU
CeTH, BO3AYLIHBIX JMHUN HJIEKTpOIEpEAaun IOJ HaNpsHKEeHHEM M BOJIU3H
YacTel, HaXOISIIMNXCS TIOJT HANPSKEHUEM;

YUTaTh CXEMbl MHUTAHUS W CEKIUOHHPOBAHHA KOHTAKTHOM Ce€TH B 0OBEME,
HEOOXOMMOM JIJIsl BBIIIOJHEHHUS] pabOThl B ONMACHBIX MECTaX Ha y4acTKax C
BBICOKOCKOPOCTHBIM JBHKEHUEM;

10.ynuTaTh = NPUHLUUNHAIBHBIE  CXEMbl  YCTPOMCTB M OOOpyAOBaHUS

ANEKTPOCHAOKEHUSI B 00ObeMe, HEOOXOAUMOM Jii KOHTPOJS BBITOJIHEHUS
paboT Mo TEeXHUYECKOMY OOCITYKHBAHUIO U PEMOHTY 000PYAOBaHUS TATOBBIX U
TpaHC(HOPMATOPHBIX MOACTAHINH, JIMHEHHBIX YCTPOHCTB CHUCTEMBI TATOBOTO
AIEKTPOCHAOKEHUSI.



