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ITACIIOPT KOMIUVIEKTA KOHTPOJ/IbHO-OLIEHOYHbBIX CPE/ICTB
1.1.06/1acTh IPMeHeHUs1 KOHTPO/IbHO-0LIeHOYHbIX CPeJCTB

MeXX AU CLIMIIMHAPHBINU KypC «DJieKTpocHabxeHUe

5/IEKTPOTEXHOJIOTUUECKOr0  00OpyJOoBaHMSI  CeTeil»  BXOAUT B  COCTaB
npodeccronambHoro  Mozayas IIM 02 «OpraHusanms — 3/1eKTPOCHaOXKeHHsT
3/IeKTPO0O0PY/JOBaHMUSI 110 OTPAC/ISIM».
MeXIUCIUTUIMHAPHBIA ~ KypC — «DJIeKTPOCHAO)KeHHe  3/IeKTPOTEeXHUUECKOTO
o0opy/ioBaHUsI» TpeAyCcMaTpUBaeT W3y4deHWe MallliH TIOCTOSTHHOTO  TOKa,
TpaHC(OPMATOPOB, ACUHXPOHHBIX [IBUraTesiel, CHMHXPOHHBIX MallWH, CHIOBBIX
TPaHC(OPMAaTOPOB, MPaBU/I YCTPOUCTBA 3JIEKTPOYCTAHOBOK, CXeM 3JIeKTPUUeCKUX
CoeJlMHeHUH MO/ICTaHLIAN U pacnpeyCTPOMCTB, TIPOBO/IHUKOB,
pacrpe/ieIMTeNbHbIX  YCTPOUCTB, M30JIATOPOB, 3/IEKTPUUYECKUX araparoB
HaripspkeHnemM 7o 1000 B, ocBewmjeHusi MPOU3BOJCTBEHHBIX TOMELLE€HHUH,
JIeKTPUYeCKUX anmaparoB HampspbkeHueM Boimie 1000 B., KOHCTpyKLuH
pacnpe/ieTMTe/bHbIX YCTPOWCTB, UCTOYHUKOB OIMEepaTHBHOIO TOKA, 3a3eMJIeHMS,
BHEIITHEero0 371eKTPOCHa0KeHUsT >Ke/le3HbIX [0pOr, TSATOBOTO 3/1eKTPOCHA0KeHHs
JKeJIe3HbIX JJOpOr.

PesysibTaTrom OCBOEHUA MK 01.02. «OneKTpocHabXeHHe
3/IEKTPOTEXHUUECKOTO 000py/J0BaHUsI» SIBsieTCsl (G OPMUPOBaHUe 3HAHUH, YMEeHHM
M HaBBIKOB, OOIEKYJbTYPHBIX U TPO(eCcCHOHANBbHBIX KOMIETEeHIUd |
dhopMupoBaHue NpodecCcuoHaIbHBIX TPYA0BbIX (PYHKIUH.

1.2 TpeboBaHus K pe3y/ibTaTaM 0CBOEHHUSI yUeOHOH JUCIIUIL/IMHBI.

B pe3ynbTaTe OCBOEHUSI MEXIWCLMIUIMHADHOTO KypCa [JUIJIOMHUPOBaHHBIN

TeXHUK JI0/DKEH

yMeTb:
Y1 - pa3pabaTbiBaTh 3/IEKTPUUECKHE CXEMBI 37IeKTPOCHAOKeHWsT
3/IEKTPOTEXHUUECKOTO U 3JIEKTPOTEXHOJIOTMUeCKOr0 060pyA0BaHUSI 110 OTPaC/IsM;
Y2 - zanonHATh JedeKTHbIe BeJOMOCTH, BeZOoMOCTH oObema paboT ¢ repeuHeM
HeoOXOJUMBIX 3allaCcHBIX YacTed W MaTepuasioB, MapLIPYTHYIO KapTy, JAPYTYIO
TeXHUYeCKYH0 [OKyMEeHTallUl0; CXeMa pacrpejenuTenbHbiXx cetern 35 KB,
HaXOZSIIUXCS B 30He 3KCI/TyaTal[MOHHON OTBETCTBEHHOCTH;
¥3 - unraTh NIPOCTHIE 3CKU3BbI U CXEMBbI HA HEC/IOXKHbIE [leTajli U y3JIbl;

¥4 - nonb3oBaThCSi HaBbIKAMU UTEHWs] CXeM TI€PBUYHBIX COeJWHEHUH
3/1eKTPO0O0PY/J0BaHUS 3/IEKTPUUECKUX CTAaHLIUN U MO CTaHLIWM;
Y5 - uuTaTh CXeMbl TepBUYHBIX COeJUHEHHU  3/1eKTPO0OOPYOBaHUS

571eKTPUYECKUX CTaHLIUM Y TO/[CTaHL1W;
Y6 - ocBavBaTh HOBBIE YCTPOMCTBA (110 Mepe UX BHEJIPEHHS );



Y7 - opraHusaius pa3paboTKM W TepecMoTpa [JO/DKHOCTHBIX WHCTPYKLIMM
MOTYMHEHHBIX PabOTHUKOB O0Jiee BHICOKOM KBaMbUKALIWY;

Y8 - uutath cxembl NMUTAHUS U CEKLIMOHMPOBAHUSI KOHTAKTHOW CeTH U BO3AYIIHBIX
JMHUNA 37eKTporiepeZiaud B o0Beme, HeOOXOJUMOM /ISl BBITIOJTHEHUSI TIPOCTHIX
paboT Mo TexHUUeCKOMY OOCTY)KUBaHHUIO U TEKYI[eMy PEMOHTY KOHTAaKTHOW CEeTH,
BO3/YIIHBIX JIMHUM 37eKTporiepe/iaud TIOJ, HarpsbkeHWeM | BOMM3W  uacTew,
HaXOASIIUXCS TIO/, HalpsDKeHUeM;

Y9 - uyuTaTh CXeMbl MUTAHUS U CEKI[MOHMPOBAHWS KOHTAKTHOW CeTH B 0ObeMe,
HeoOXOAMMOM /i1 BBITMIOJTHEHUS pab0Thl B OMACHBIX MeCTaX Ha ydacTKax C
BBICOKOCKOPOCTHBIM /IBU)KEHUEM;

Y10 -  uwrath TIPUHIUIHANbHBIE CXE€Mbl YCTPOWCTB U  000pyA0BaHUS
3/1eKTpOCHa0OXKeHUsI B 00beMe, He0OX0AMMOM /1Jisi KOHTPOJISI BBITTOTHEHHUST paboT 110
TeXHUUECKOMY OOCTy)KMBaHHWIO W  DPEMOHTY O00O0pyJOBaHWS  TSATOBBIX WU
TpaHC(POPMATOPHBIX TIOACTAaHLIUM, JMHEWHbIX YCTPOMCTB CHUCTEMbl TSTOBOTO

3JIeKTPOCHa0KeHMs.
3HaTh:
31 - yCTPONMCTBO 37€KTPOTEXHUYECKOTO M 3eKTPOTEXHOJIOTUUYECKOTO

000py/j0BaHus 10 OTPACISIM;
32 - yCTpOMCTBO W NIPUHLIMII JleficTBUSI TpaHCpopmaTopa. I[lpaBusa ycTpoiicTBa

3JIEKTPOYCTaHOBOK;
33 -yCTpoOHCTBO M Ha3HaueHHWe HeaKTHBHBIX (BCIIOMOraTe/bHBIX) 4YacTeil
TpaHc(opMaTopa;

34 - nmpuHIMN pabOThl OCHOBHOTO M BCIIOMOTaTe/JIbHOTO 000pyJ0BaHUS

pacripe/ie/IMTeIbHbIX YCTPOMCTB CPeHEeN CJIOXKHOCTU HarpsbkeHueM 110 35 KB;

35 - KOHCTPYKTUBHOE BBITIO/THEHHE pacIipe/ie/TMTeTbHbIX YCTPOUCTB;

36 - KOHCTDYKI[MSI ¥ TIPUHLIAIT PabOThl CyXHX, MAC/SHBIX, ABYXOOMOTOYHBIX
CUIOBBbIX TpaHchopmaTopoB MoIHOCTEIO /10 10 000 KBA HarnpsbkeHnueM o 35 kB;

37 - yCTpOWCTBO, Ha3HaueHHe Ppa3/UYHbIX TUIIOB 000pyJoBaHMS (I10/IBECHOM,
HaTSDKHOW W30JISALUM, LIWHOMPOBOJOB, MOJIHUE3all[UThl, KOHTYPOB 3a3eMJISIFOLLAX
YCTPOUCTB), 00/1aCTH X TIPUMEHEeHHS;

38 - 3/eMeHTbl KOHCTPYKLMU 3aKPbITbIX W OTKPBITBIX paclipe/ie/IuTeIbHbIX
YCTPOUCTB HampsbkeHueM 0 110 kKB, MuHMManbHBIE AOMyCKaeMble PacCTOSIHUS
MeXay 000py/I0BaHHEM;

39 - yCTpOMCTBO MPOBO/IOK [i/1s1 IIpOTrpeBa KabeJis;

310 - ycTpoiicTBO OcBellieHUs1 paboyero mecTa;

311 - Ha3HaueHHWe U YCTPOMCTBO OT[e/IbHBIX 3/IEMEHTOB KOHTAKTHOU CETH U
TpPaHC(OPMATOPHBIX MO CTaHL1H;

312 - Ha3HaueHUWe YCTPOWCTB KOHTAaKTHOM CeTHM, BO3JYyIUHBbIX JIMHUM
3/IeKTporepeiauy;
313 - Ha3HaueHWe W PpAcCIIOJIOKeHKWe OCHOBHOTO U  BCIIOMOraTeIbHOrO0
000py/IoBaHUSI Ha TATOBLIX TMOZCTAHIUAX W JIMHEMHBIX YCTPOWCTBAX TSATOBOTO
3JIEKTPOCHA0XKEeHUS;
314 - KOHTpPOJIb COOTBETCTBUSI TIPOBEPSIEMOr0 YCTPOWCTBA [MPOEKTHOU

JOKyMEHTAal[iu W B3aUMOJEMCTBHUSI 3JIEMEHTOB TIPOBEPSEMOr0 YCTPOMCTBA MEXY
co0oii ¥ ¢ IpyrUMU YCTPONCTBAaMU 3alllUT;



315 - yCTPOMCTBO W CITOCOOBI PEeryJMpPOBKH BaKYyMHBIX BBIK/IIOUATe/eld U
3/Iera30Boro  00Opy/OBaHUS;M3yueHHe  YCTPOMCTBA M XapaKTEPUCTUK,
OTJINUMTE/ILHBIX 0COOEHHOCTeM 00OpYZ0OBaHUSI HOBOTO THIIA, TIPUHIMIIA PabOTHI
CJIO’KHBIX YCTPOMCTB aBTOMAaTUKU 000PYZI0BaHUSI HOBOTO THIIA UHTEJJIEKTYaTbHOM
OCHOBe; UWTaTh O/IHO/IMHENHbIe CXeMbI TSATOBBIX MOACTAHLIUM.

HMeTh MPAKTUYeCKHUH OMbIT:

- COCTaBJIeHUS 3/IEKTPUUECKUX CXeM 3/IeKTPOCHAOKeHUsI 37IeKTPOTeXHUUEeCKOTO U
3/IeKTPOTEeXHO/IOrMUeCcKoro 000pyA0BaHus TI0 OTPaC/IsSM;

- 3aroJiHeHUsI HeoOXOAMMOU TeXHUUECKOM TI0KyMeHTalluu;

- BBITNIOJTHEHUS paboT Mo YepTeXkaM, 3CKK3aM C IPUMeHeHHeM COOTBETCTBYIOLLET0
TaKesla)ka, He0OXOAUMBIX MPUCTIOCODIeHUM, CTel[ia/IbHbIX MHCTPYMEHTOB U
anraparyphbl;

- BHECEeHHs Ha JeMCTBYIOIIME TI/ITaHbl U3MEeHEHUU U IOTI0/IHEHUH, MPOU30IIeIINX B
3JIEKTPUUECKUX CeTSIX;

- pa3paboTKe [O/KHOCTHBIX Y TIPOM3BOCTBEHHBIX HHCTPYKIIAM, TEXHO/IOTHYECKUX
KapT, MOJI0XKeHU U perjiaMeHTOB JiesiTe/TbHOCTU B 00/1aCTH SKCITyaTaljMOHHO-
TeXHUUECKOT0 00CTyKUBaHUsI U peMOHTa Kabe/TbHbIX JIMHUM 371eKTpoIiepe/jauy;

- pa3paboTKe TeXHUUYECKUX YCIOBUI MPOEKTUPOBAHUS CTPOUTE/ILCTBA,
PEKOHCTPYKIMH U MO/IEPHHU3AI[MK Kabe/TbHBIX JIMHUH 3/IeKTpOIIepe/iauy;

- opraHu3aiuu pa3paboTKHy U COryiacOBaHUe TeXHUUeCKUX YCIOBUM, TEXHUUYECKUX
3aZlaHUM B yaCTU 0becrieueHusi TEXHUUECKOTro 00CTy)KMBaHUSI U peMOHTa KabeTbHbIX
JIUHUH 371eKTporepe/iauy;

- W3YUY€HUH CXeM MUTAHUS U CEeKL[MOHUPOBAaHUS KOHTAKTHOW CeTU U JIMHUM
HarnpsbkeHveM Beiiie 1000 B;

- HW3yueHUsl CXeM MUTAHUs U CeKLIMOHMPOBAHUSI KOHTAKTHOM CETU U BO3AYLIHBIX
JIMHUMN 371eKTporiepeiauy B TIpe/iesiax AUCTaHI[MK 3/IeKTPOCHA0KeHNS;

- W3y4YeHus TIPUHLIUITAABHBIX CXeM 3allUT 371eKTPO000PY10BaHUS, 3/IEKTPOHHBIX
YCTPOICTB, aBTOMaTUKU U Te/leMeXaHUKU;

W3y4eHWd  YCTPOHCTBA W  XapaKTepUCTHK, OTIMUYUTE/NbHBIX  0cobeHHOCTel

o0opy/IoBaHUSI HOBOTO THIIA, TPHUHIMIA PAa0OTHI C/OKHBIX YCTPOWCTB aBTOMaTHKH

000py/1I0BaHHsI HOBOT'O THIIA.

1.3 KoMmneTeHI|MMK:

OK 01 Beibupate  crmocoObl  pelleHuds — 3a4ad  TpodecCHOHaTbHOM
JesiTeNTlbHOCTU, TIPUMEHUTEIBHO K Pa3/IMuUHbIM KOHTEKCTaM.

OK 02  OcymiecTB/iATh TIOMCK, aHaAW3 W WHTeprpeTaluio HH(opMaluu,
HeoOXoAWMMOW /711 BBITIOJIHEHUS  3afiau  MpodeccroHaTbHON
JesITe/IbHOCTH.

OK 04 PaboraTh B KO/IJIeKTHBe U KOMaH/ie, 3P (eKTUBHO B3aMO/IeliCTBOBATh C
KOJIeraMu, pyKOBOJCTBOM, K/TUEHTaMHU.

OK 06  IIposiBAAThH rpakJjaHCKO-TIaTPUOTUYECKYHO IMO3ULIUIO, 1eMOHCTPUPOBATh
OCO3HAHHOE TOBe/leHNe Ha OCHOBe TPa/IMLMOHHBIX 00ljeuenoBeyecKux
LIeHHOCTeH.



OK 09

OK 10

IIK 1.1

IIK 1.2

Wcrnionb3oBaTh HMH(OpPMaI[MOHHbIE TEXHOJOTMM B MpodecCcroHalbHON

J1esITe/IbHOCTH.
ITosb30BaThCSa

npogeCCUOHAILHOU

JIOKyMeHTareun

rocyagdpCTBeHHOM Y MTHOCTPAHHOM A3bIKdX.

BhITIO/THATH OCHOBHBIE BU/IbI PAOOT 10 MPOEKTHPOBAHUIO
3/1eKTPOCHA0KeHUsI 37IeKTPOTEXHUUYECKOTO U
3/IeKTPOTEXHOJIOTHYeCKOro 060pyZi0BaHusI.

YutaTh ¥ COCTaB/ATb 3JIEKTPUUECKHWE CXeMbl 3/1eKTPOCHabKeHus
3/IeKTPOTEXHUUECKOT0 U 3/IeKTPOTeXHOIOTMUeCKoro 060pyoBaHusl.

2.Mojiei1 KOHTPO/IMPYyeMbIX KOMIIeTeHLIUH

Tab6smna 1. Moae i KOHTPO/IUPYEMbIX KOMITeTeHIIHI

Ha

3a71a4 1Tpod)eCCUOHATBHOM
JlesITe/TbHOCTH, TIPUMEHUTEeTbHO
K Pa3/IMYHbIM KOHTEKCTaM

Kopg
dopmyTUpPOBKa
KOMITETeHI[UH 3HaHHMA, YMeHHs
KOMIIeTeHI[UH
OK 01 Bbi6upaTh Crioco0bl perieHust 3HATh:

31-crocoOb!I pelieHus 3a/au
rpodeccroHanbHON JesiTeTbHOCTH;

32—-HOpMaTUBHOE OTpakeHue BbIOOpa
crocoboB  pemieHusi  TpodecCHOHaIbHBIX
3ajay;
yMeThb:
¥1 —oTpaxaTb B YUYeTHOM IIOJIUTUKHU
TIPeANPUATHS. BapHaHThl W CIOCOObI yyeTa

MMYy11lecTBa




OK 02

Ocy11ecTBASTb MOUCK, aHATU3 U
WMHTeprpeTaLyo HHpopMaLy,
HE0OXOIUMOM /1J151 BBITTO/THEHMUST
3a/a4 rpoecCroHaNIbHON
JlesiTeTIbHOCTH

3HaTh:

31-uHdpopmaiiuio, HeoOX0AUMYIO AJIst
BBITIOJTHEHUS IPO¢eCCUOHABbHBIX 3a/1ay;
32-1CTOYHUKY UH(POPMaIK HeobX0 MO
/1S BBITIOJIHEeHUS TIpo¢heCcCOHaTbHbBIX 3a/ay;

yMeTb:

Y1 —TIpaBU/IbHO WHTepPIpeTUpOBaTh
WCTOUYHUKA  HHGpOpMauyMd  (HOpPMaTHBHO-
MpaBoByHO  0a3zy), HeoOXo/UMbIe IS

BBITIO/THEHHWA HpO(i)ECCI/IOHa]'IbeIX 3a/ia4d

OK 04 PaboTath B KO/IJIEKTUBE U 3HATh:
KoMaH/ie, 3¢ (eKTHBHO 31-meTo/ibl KOMaH/AHOM paboThI;
B3aWMO/IeCTBOBATh C 32 — croco6bl OpraHu3aIvy KOJIJIeKTUBA;
KOJIJIeraMu, pyKOBO/[CTBOM, yMeThb:
K/IMeHTaMU. ¥1 —B3auMo/eMCTBOBATh C KOJUIeraMy 1
PYKOBO/ICTBOM,;
Y2-3¢gdekTBHO OpraHU30BLIBaTh paboTy
KOJIJIEKTHBA;
OK 09 Ncnosib30Bath 3HaTh:

HMH(pOpMaLMOHHbIE TEXHOJ/IOTHUH
B NpodecCrOHaNbHOM
JlesiTeNIbHOCTH

31 - 3/1eKTPOHHO-TIPaBOBbIE CUCTEMBI,
HeoOXoMMbIe /1711 TPOdeCCHOHATBHOM
JesITeTbHOCTH;

yMeTb:

Y1 - ucnonb3o0BaTh B NpodeCcCUoHaTbHOM
JlesiTeTbHOCTH 3/IeKTPOHHO-TIPAaBOBbIe
CUCTEMBI;




OK 10

[Tonb3o0BaThCH
npogeccroHanbHOU
JIOKyMeHTaL el Ha
roCcyJapCTBEHHOM U
MHOCTPaHHBIX SI3bIKaX.

3HaTh:

31 MHOCTPAHHBLIM S3BIK /1€/I0BOTO OOIIeHUS:
32 npaBusia BeieHUs [1eJI0BOM MepPernucKy,
0C0OeHHOCTH CTUJISL U SI3bIKA JIeJIOBBIX TTHUCEM.
Ymets:

¥1 ymerb unTaTh OpUrMHAIBHYIO JIUTEPATyPy
10 M30paHHOM CTIelMabHOCTY;

Y2 npuHuMaTh yyacTve B HayUHbIX
KOH(epeHUAX U CeMUHapax, JUCKYCCUsIX U
00CY)X/IeHUsIX BOTIPOCOB, CBSI3aHHBIX C
npo¢ecCOHA/IbHOM /1eATeTbHOCTEIO;




IIK 1.1

BBINOJHATE OCHOBHBIE BU7IbI
paboT 1Mo MPOEeKTHPOBAHHUIO
3JIeEKTPOCHA0XKeHHsT
3/IEKTPOTEXHUUECKOTO U
3/IEKTPOTEXHOIOTHUYECKOT0
obopyoBaHusl.

3HAThb:

31 - ocHOBHble BHJbl  paboT  TIO
TIPOEKTUPOBAHUIO 3JIeKTPOCHAOKEeHUS
3J1eKTPOTeXHUYEeCKOr o u

3JIEKTPOTEXHOIOTUUECKOT0 000py10BaHUs.
yMeThb:

Y1- TPUMEHSITh OCHOBHbIE BU/IbI
TIPOEKTUPOBaHKsI 000pPYJ0BaHUs

HMeTh MPAKTUYeCKHH OMbIT:

- COCTaBJIeHUS 37IeKTPUUECKUX CXeM
3J/IeKTPOCHA0KEeHHS
3/IeKTPOTEXHUUECKOTO U
3JIEKTPOTEXHOIOTUECKOT0
000opy/0BaHUs 110 OTPACIISIM;

- 3aT0JIHEeHUs] He0OXOJUMOU TeXHUUEeCKOH
JIOKyMeHTaL[1H;

- BBINIOJTHEHUs PabOT TI0 YepTeXkam,
3CKHU3aM C IpUMeHeHreM
COOTBETCTBYIOI[ETO TaKesIaxKa,
He0bOX0JUMBIX TIPUCITIOCOOIeHNH,
CrelyabHbIX HHCTPYMEHTOB U
arraparyphbl;

IIK 1.2

Yurath U COCTaBJISITh
3/IeKTprUYecKue CXeMBI

3/IeKTPOCHa0KeHHsI
3/IEKTPOTEXHIUUECKOTO
3JIEKTPOTEXHOIOTUYECKOT0
0bopy/10BaHUSI.

nu

31 - CXeMbI 3/IeKTPOCHa0KeHHSI
3J/IEKTPOTEXHIUUECKOTO u
3/IEKTPOTEXHOIOTMYeCKOro 000py/I0BaHUs
Y1 — yMeTb COCTaB/IATH 3JIeKTpUUECKUe
CXeMBbI 3/IeKTPOCHAOKeHHs
3J/IeKTPOTEXHIUUECKOTO u
3/IEKTPOTEXHOJIOTMYeCKOro 000py/J0BaHHUsI.

HMeTh MPAKTHUYECKHH OMbIT:

- BHECEeHWs Ha [JeWCTBYIOIIME TIJIaHbl
V3MEHEeHUN W [IOTIOJIHEHHH, TIPOU30IIIe/IINX
B 9JIEKTPHUECKUX CETSX;

- pa3paboTKe 0/HKHOCTHBIX u
TIPOU3BO/ICTBEHHBIX WHCTDPYKIIWH,
-TeXHOJIOTUYECKUX KapT, TOJIOKEHUH W
pEerjiaMeHTOB JIeATeJIbHOCTU B 00J1acTH
9KCTUTyaTal[MOHHO-TEXHHUUECKOTO
oOCMy)KMBaHUSI W peMOHTAa KaOe/bHBIX
JIMHUH 3JIeKTPOTIepelauy;

pa3paboTke TeXHUUECKUX yCJIOBUI
MPOEKTHUPOBaHUS CTPOUTE/bCTBA,
PEKOHCTPYKLIMU u MoO/lepHU3aLu1

KabeJIbHBIX JTUHUH 3JIEKTpOoIriepeaauun




2.2 KoHTpOJIb U OIleHKa 0CBOEHHSA YUeOHOH AMCIUIUTMHBI/MEeXAMCLUIIMHAPHOTO Kypca 1o pa3/jesiaMm (Temam)

Tekymias arrecranus
(TeKyIMi KOHTPOJIb YCIIeBaeMOCTH)

O/IeMeHT y4e0HOoM JUCIUIUTHHBL/ MEeXANCHMILIMHAPHOT0 Kypca HaumeHoBaHue Pe3yibTaThl 0CBOCHUSA
OL|eHOYHOI'0 (3HaHusA, ymeHus,
cpejcTBa KOMIeTeHLUM)
HC;JI3
Pa3pen VI
Y CTPOHCTBO 3/1IEKTPOTEXHO/I0THYECKOT0 000pYy/A0BaHMSA 110 0TPAC/ISAM
BBepenue 1.TToHsITHE 3/IEKTPOTEXHOIOTMYECKOT0 000PY/I0BaHUs 31;¥1;¥Y3;0K 02
2.DJIeKTPOTEXHOJIOTHUECKHE YCTAHOBKU HC, JI3 32;33;36;¥Y1;¥Y2;¥4;Y5; OK
02; OK 07;
3. Crioco6bl 3/1eKTPUUECKOT0 Harpesa 31; ¥1,¥3; OK 02
Tema 6.1 1.061uMe cBefieHust 06 371€KTPOTePMUYECKUX YCTaHOBKAaX 31; ¥1,¥Y3; OK 02
D/1eKTpooGopy/0Bd HC, I13 31;32;33;36; Y1;Y2;¥4;Y5;
HHe YCTAHOBOK ? HasHayeHue, yCTPOMCTBO M MPUHLIMII 1eHCTBUS: OK 02
3/IeKTPOHarpeBa
Tema 6.2 1. O6iue cBefieHUst 00 37EKTPOCBapKe HC; I13 31;¥7;0K 01;0K 03;0K 04;
J/1eKTpooGopyaoBa OK 05;0K 06;0K 10;
Hue YCTAHOBOK S - HasHauveHMe, yCTPOMCTBO U NPUHLNAM LENCTBUS 38:35; Y4:Y5:0K 01; OK 02;
:’;ZKIT(II’JH“CKW 3/1eKTPOCBaPO4HbIX YCTaHOBOK OK 09;BJ] 1;I1K 1.1; TIK 1.2
P 3. OCcHOBHbIEe TUMbI CBapO4HbIX alfrnapaToB
4. Bupgbl TOKa o189 CBapO4HbIX anrnapaTos HC, I13 34,37;0K 07;B/[1
5. Cnocobbl peryimpoBaHna CBapoO4HOro ToKa

OcobeHHOCTN NCNOIb30BaHMA CBAPOYHbIX
BblNpsMUTENEN

. IHBepTOpPHbLIA TOK ON15 CBapKW

CBapouHble reHepaToOpbI

31;35;34;36; ¥1;¥2;¥Y3; OK
02; B/l1

310;¥8;Y1;Y7;0K 07;

31;313;315; Y1;Y2; OK 02;
OK 07;B/]1

31,¥1;Y3,0K 02




Tekymias arrecranus
(TeKyIMi KOHTPOJIb YCIIeBaeMOCTH)

O/IeMeHT y4e0HOoM JUCIUIUTHHBL/ MEeXANCHMILIMHAPHOT0 Kypca HaumeHoBaHue Pe3ynbTaThl 0CBOEHUS
OL|eHOYHOI'0 (3HaHus, ymeHus,

cpejcTBa KOMIeTeHLUM)

Tema 6.3 1.Knaccudukaiiyisi moMelleHui 1o B3pbIBO- U M0KapOONacHOCTH 32;33;36;¥1;Y2;¥4;,Y5; OK

d1eKTpoobopy/io 02; OK 07,

BaHHE BO 2. Bujibl vcriosiHeHYsT 000PY/JOBaHUS 110 CTETIEHH 3all[UThI OT HC, JI3 31; ¥1,¥3; OK 02

B3PBIBOONACHBIX | 53 eficTRIS OKpYIKatoLeil cpe/ibl

" 3.Be100p 3/1eKTp0060pYA0BaHMS /1/1s1 B3PBIBO- M TTOKAPOOITAaCHBIX 31; ¥1,¥Y3; OK 02

MOXAPOONACHBIX | 1oy apyrit

TOMETNEHHIX 4.D71eKTpONpPOBOJKU BO B3PBIBO- U I10KAPOOIIaCHBIX TIOMEL|eHUsIX 31;¥1,;¥Y3;0K 02

Pazgen VII IlpoekTrpoBaHue 3/1eKTPOCHA0)KeHHs YTIeKTPOTEXHO/I0THYeCKOro 000pyAoBaHuUsI

Tema 7.1 1. CojepskaHue MpOeKTa 3/1eKTPOCHAOKeHusT 31; ¥1,¥3; OK 02

Pa3paboTka 3/IEKTPO000OPY/I0BAHUS

TeXHUYECKOH 2. Tpeboranwus IIpaBua yCTpOHCTBA 3/1IEKTPOYCTAaHOBOK 31; Y1,¥3; OK 02

AOKyMeHTalu 3. Pa3paboTKa NpHUHIMITHATLHOM I€KTPUUECKON CXEMbI 31;32;33;36; Y1,;Y2;¥4;Y5;

MPOEKTOB OK 02

IeKTPOCHA0KeH

st P 4. Pa3MerrieHue 371eKTpo0OOpy/I0BaHUS B TIOMEIIIEHUSIX 31;¥Y7;0K 01;0K 03;0K 04;

5. CocraByieHHe CxeM COeZJMHEeHUS U TIOAK/TI0UeHUs

6. 3asem/ieHHe MeTa/UIM4eCcKUX 3JIEMEeHTOB
3/IEKTPO000OPY/I0BAHUS

7. Pa3paboTKa TeXHUYEeCKUX YCIOBUM NMPOEKTUPOBaHUS U
CTPOUTENHCTBA

8. PeKOHCTPYKLUSI U MO/IePHH3AL[|sI CXeM 3/IeKTPOCHabKeHusl.
PeKOHCTPYKIIUS 3/IEKTPOCHA0XKEHUS C 3aMeHOM KabeTbHbIX
JIMHUU 371eKTporiepeiauu.

HC; I13

OK 05;0K 06;0K 10;

38;35; Y4,;¥Y5;0K 01; OK 02;
OK 09;B/l 1;IIK 1.1, IIK 1.2

34;37;0K 07;B/]1

31;35;34;36; Y1;¥2;¥Y3; OK
02; BA1




Tekymias arrecranus
(TeKyIMi KOHTPOJIb YCIIeBaeMOCTH)

O/IeMeHT y4e0HOoM JUCIUIUTHHBL/ MEeXANCHMILIMHAPHOT0 Kypca HavmeHoBaHue Pe3yibTaThl 0CBOCHUSA
OL|eHOYHOI'0 (3HaHus, ymeHus,
cpejcTBa KOMIeTeHLUM)
9. CocraBneHue crieljudurKalyii K TpOeKTaM. 310;¥8;¥1;Y7;0K 07;
10.IlpreMKa yCTpOMCTB B 3KCIutyaTaluto. KoHTposb 31;313;315; Y1;¥2; OK 02;
COOTBETCTBUS IPOBEPSIEMOI0 YCTPOKCTBA NTPOEKTHOMN OK 07;BII1
JOKYMeHTAaLUH. HC, 113
11. ITpoBepka pabOTHI YCTPOHCTB 3/IEKTPOCHAOXKEHMSI, 31; ¥1,;¥3; OK 02
B3aMMO/IEMCTBUS C CUCTeMaMU 3allUThl U yIpaBJ/ieHUs MPU
HOBOM BKJIFOUEHHH.
Tema 7.2 1. O6cny)KuBaHWEe U PEMOHT KabOe/TbHBIX JIMHUM 3/IEKTPOTepeiaun. 31;32;33;36; Y1;Y2;¥4;Y5;
Pa3paboTka HopmatuBHbie oKyMeHThI. TpeboBaHUs K TEXHUUECKOU OK 02
TeXHHUYEeCKOH JOKyMeHTaLuu
AOKyMeHTaLuu
;I():IH MyaTanuu 2.J10/KHOCTHBIE M TIPOU3BO/ICTBEHHbIE MHCTPYKLUX 31;¥7;0K 01;0K 03;0K 04;
Kale/bHBIX OK 05;0K 06;0K 10;
JIMHUHA
3/IeKTponepejauu
3.TexHosmornueckue Kapthol. [Topsi0K Ux cocraBieHus. HC; J13; BCP 38;35; Y¥4,;¥5;0K 01; OK 02;

4.TTnaHnpoBaHe TeXHUYEeCKOTO 00C/TyKUBaHUS JTMHUM
snekTpocHabxeHus. CocTaBieHHe JeheKTHBIX BeZIOMOCTeH,
BeZloMOCTeli 00bemMa paboT, MapIIPYTHBIX KapT.

OK09,BA1;I1IK1.1; IIK 1.2

38;35; ¥4,;¥Y5;0K 01; OK 02;
OK 09;B/l 1;,IIK 1.1, IIK 1.2

IIpomMe)XyTouHas aTTecTaus:

9

Ipunsimbie cokpawjeHusi, 3 — 3auem, /I3 — ougpepeHyuposarHbili 3auem, HC — Hakonume/ibHasi cucmema oyeHusaHus, D — 3k3ameH, P3 — pewieHue
3adau, TP — HanucaHue u 3awuma meopueckux pabom(ycCmHo uiu ¢ npumeHeHuem UH(popMayuoHHbIX mexHoao2uli) /I3 — umoau 8bINoAHeHUs U
3awjuma nabopamopHbix pabom, I13 — umoau 8bINOAHEHUS U 3awjuma npakmuueckux pabom, I[P — npogepouHas paboma, BCP — ebinonHeHue
8HeayOumopHo camocmosimenbHol pabombl (domawHue pabombl u Opyaue 8udbl pabom unu 3adaHuti), P3 — pewenue 3adau, 3AY — ycmHbie uiu



nucbmeHHblll 3auem, KIIP — ebinosHeHue u 3awjuma Kypcogoz2o npoekmda. /[[as pe3y/ibmamog 0C80eHUsl YKa3bleaiom mo/nbKo KOObl 3HAHUL, yMeHull u
KomnemeHyutl



3. Tekyasi arrecTanys CTyA€HTOB.

Texkyiias aTTecTarys 1o MeXX U CITUTUTMHAPHOT O Kypca
«DJIeKTpOCHaO)KeHWe  3/IeKTPOTeXHOJIOTHYecKoro  000opyZioBaHUsS — CeTei»
TIPOBOAUTCS B (hOpMe KOHTDPOJIbHBIX MEPOTIPUSITHI (KOHMPOAbHbILU ONpocC, OYeHKa
meopueckux pabom 8 eude 00K1a008, pegepamos8 U npezeHmayuli Ha
CeMUHAPCKUX 3aHAMusiX, 3awuma npakmuueckux pabom u np.), OlleHUBaHHUE
(dhakTUueckKux pe3y/bTaToB o0yueHust CTY[I€HTOB, OCYILeCTBIISIETCS
Tiperno/iaBaTesieM.

O6bekTaMy OlleHUBAHUS BBICTYIIAIOT:

- yueOHas [AWCHMIIIMHA (aKTUBHOCTh Ha 3aHATHSAX,
CBOEBPEMEHHOCTh BBITIOJIHEHUS PA3/IMUHBIX BUJIOB 3a/laHUM, TOCEIaeMOCTh BCeX
BU/IOB 3aHSATUM M0 aTTeCTyeMOU JUCLIUTJINHE);

- CTerneHb YCBOEHUS] TEOPETUUECKUX 3HAHWUM;

- yPOBeHb OBJafieHUs1 TPAaKTUUeCKUMH YyMeHUsIMA U
HaBbIKaMH 10 BCEM BHIaM yueOHOM paboTh;

- pe3y/bTaThl CAMOCTOSATEIbHOM PabOoTHI.

AKTUBHOCTb CTYyJ€HTa Ha 3aHSITHUSX OLIeHUBAeTCSl Ha OCHOBE BbITIOJIHEHHBIX
CTyJleHTOM paboT W 3aflaHui, MPeAyCMOTPEHHBLIX AaHHOW paboueii TporpamMmowu
MeXXAUCLUIIMHAPHOT O Kypca.

3ajjanus /1 TeKyllled arrecTanuy (KOHTPOJ/IbHBIN OIIPOC).

Pa3gen VI YcCTpoHMCTBO 3/IeKTPOTEXHO/IOTHUECKOTr0 000pyJoBaHHMA TIO
0TpacaAaM
Bomnpocskl A/l yCTHBIX OIPOCOB :
1. TloHATHE 37MEKTPOTEXHOJIOTMUECKOT0 000pYA0BaHUS
2. DJeKTPOTeXHOJIOTUUeCKHe YCTaHOBKU
3. Crioco0pI /1eKTPHUUeCKOTo Harpepa
Tema 6.1 J/1eKTpPo00OPy/J0BaHNE YCTAHOBOK 3/IeKTPOHArpeBa
Bormpocel Ajis1 yCTHBIX OIIPOCOB :
1. OO6ume cBefieHus 00 3/1EKTPOTEPMUUECKUX YCTaHOBKaX
2. Ha3HaueHue, yCTPOMCTBO U MPUHLIUII J€HMCTBUSA:
3. YcTaHOBOK C HarpeBaeMbIM TOKOM aKTHUBHbBIM COIPOTUBJIEHHUEM.
4. VTHAYKLMOHHBIX YCTAaHOBOK.
5./lyroBbIX yCTaHOBOK.
6.Y CTaHOBOK JU3/IEKTPUUYECKOr'0 Harpesa.
Tema 6.2 J/1eKTP0000pYy/J0BaHHE YCTAHOBOK 3/IEKTPUYECKOH CBAPKHU
Bomnpocsk! A/l yCTHBIX OIPOCOB :
1. OG6mue cBefeHUs 00 3/1€KTPOCBapKe
2. HasHaueHue, yCTPOMCTBO Y MPUHLIUAM J€UCTBUSA 3JIEKTPOCBAPOYHBIX
yCTaHOBOK
OcCHOBHBI€e TUITBI CBAPOYHBIX arraparos
Buzbl TOKa [i/11 CBapOYHBIX arraparos
CriocoObI pery/impoBaHusi CBAPOYHOTO TOKa
Oco6eHHOCTH UCTIOIb30BaHUsI CBAPOUHBIX BHIMIPSIMUTEIEN

o kAW



7.
8.

VIHBepTOpPHBIM TOK JJ1s1 CBAPKU
CBapouHble TeHepaTopbl

Tema 6.3.
O/1eKTPo00OpyA0BaHHE BO B3PHIBOOMACHBIX M MOKAPOONACHBIX MOMEIeHUsIX
Bomnpochl A/isl yCTHBIX OIPOCOB :

1.
2.

4.

Krnaccudukaiiys iomMeIieHui 1o B3pbIBO- U M0Kap0o0racHOCTU

Buibl vicniosiHeHUs1 060pY/10BaHKs 10 CTeIeHU 3all[UThl OT BO3ZeNCTBUS
OKpY>Karoll|el cpefib

Bri60p 37ekTpoobopyAoBaHus A1l B3PbIBO- U M0KapOOIacHbIX
MOMeILeHUU

DNeKTPOIPOBO/IKU BO B3PbIBO- U TI0’KAPOOIIACHBIX MOMeIeHUSIX

Pa3pen VII IlpoekTHpoBaHuUe 3/1IeKTPOCHAOKEHHS 3/IeKTPOTEXHO/IOTHYECKOro
obdopyaoBaHUA

Tema 7.1 Pa3paboTka TeXHUYECKOMH JOKYyMEHTAI[UH MPOEKTOB
3/IeKTPOCHA0KEeHHU S

Bornpocsl Ajis1 yCTHBIX OIPOCOB :

1.
. TpeboBanwus IIpaBun ycTpoiicTBa 3/1€KTPOYCTaHOBOK

. Pa3zpaboTka MpUHIUITAAIBEHOM 3/IEKTPUUECKON CXeMbl

. Pa3meliieHue 3/1eKTpo060PY/0BaHUS B TIOMEILIEHHAX

. CocraByieHHe CxeM COeIMHEeHUS U MOAKTOUeHUs

. 3a3eM/IeHHe MeTa/JTHUeCKUX 3JIeMeHTOB 3/1eKTPo0O0pyA0BaHKs

. Pa3paboTka TexHMUeCKUX YC/I0BUM TTPOEKTUPOBAHUS U CTPOUTE/IHCTBA

. PeKOHCTPYKLIUSI ¥ MO/IepPHM3AI[HS CXeM 3/IeKTPOCHa0KeHst. PeKOHCTPYKILIWS

OO UThA, WN

Co/ieprkaHue TIpOeKTa 37IeKTPOCHa0KeHUsI 37IeKTPOo0O0pYI0BaHMUS

3JIEKTPOCHA0XKeHUsI C 3aMeHOM KabeTbHBIX JIMHUH 3/IeKTPoIiepeiayumn.
9. CocraBneHue crielU(PUKaLAN K MPOEKTaM.

10.

ITpuemka yCTpOMCTB B 3KCIutyaTaluto. KOHTpoJib COOTBETCTBUS

MPOBEPsIEMOr0 YCTPOMCTBA MPOEKTHOM JOKYMEHTALIUH.

11.

ITpoBepka paboTHI YCTPONCTB 3/1eKTPOCHA0KEeHHsI, B3aUMOZIEUCTBUS C

CUCTeMdMM 3dIIUThI U YIIPpABJIEHWA TIPXM HOBOM BKJ/IFOUEHHH.

Tema 7.2

Pa3paboTka TeXHHYeCKO# JOKyMeHTAI[UH MPH FKCITyaTalii KadeTbHbIX

JIMHUM 3JIeKTporepeAauu

Bonpocel /151 yCTHBIX OIPOCOB:
1. ObcnyKuBaHHe U PEMOHT KabOe/TbHbIX TMHUM 37IeKTpoTiepeaun.
HopmaTuBHbBIe IOKYMeHThI. TpeGoBaHMS K TeXHUUECKOW JOKYMEeHTaI[uH
2.[10/>KHOCTHBIE Y TIPOM3BO/ICTBEHHbIE UHCTPYKIUU
3.TexHosiornueckue KapThl. [IopsiJOK UX COCTaB/IeHUSI.
4.TlmaHupoBaHHe TeXHUUYECKOT0 00CTyKUBaHUS JIMHUN 3JIEKTPOCHA0KEeHMS.
Cocrabiienue fedeKTHBIX BeJOMOCTeH, BegloMocTeli o6bemMa pabor,
MapHIpyTHBIX KapT.



Kpurepum orjeHKu

«OT/IMYHO» - CTABUTCS 3a TaKKe 3HaHUs, KOT/a:

- CTyJleHT 0OHapy K1BaeT yCBOeHUe Bcero obbeMa IMporpaMMHOI0 MaTepuara;

- BbIZIe/IsSIeT TJIaBHbIE TIOIOXKEHUSI B M3yUeHHOM MaTepHuasie W He 3aTPYAHSeTCS TpPH
OTBeTax Ha BU/JOM3MeHeHHbIe BOITPOCHI;

- He JIOMyCKaeT OIIMOO0K B BOCIIPOM3BEJeHUH N3yUeHHOTO MaTepualia.

«XOPOIIIO» - CTABUTCS, KOT/IA:

- CTYZIEHT 3HaeT BeCh U3yUYeHHbBIH MaTepHar;

- oTBeuaeT 0e3 0CoObIX 3aTPyJHEHUI Ha BOMIPOCHI MPeTo/jaBaTe/is;

- B YCTHBIX OTBeTax He JIOIMyCKaeT Cephe3HbIX OIIMOOK, JIeTKO YCTPaHsIeT OTAe/bHbIe
HETOUHOCTH C TOMOIIIbIO ZIOTIO/THATE/TLHBIX BOTIPOCOB TIperiofiaBaTelis.
«yJAOBJ/IETBOPHUTE/ILHO» - CTABUTCS 3a 3HAHUS, KOT/[a:

- CTyAeHT OOHapy)KBaeT yCBOeHHWe OCHOBHOTO MaTepuasa, HO WCIBIThIBAET
3aTpyJHeHWe TIPM €ero  CaMOCTOSITe/TbHOM  BOCIIPDOM3BeieHMM U Tpebyer
JIOTIOJTHATE/TLHBIX Y YTOUHSTIOIIUX BOTIPOCOB TIperio/iaBaTeris,

- TIpeAriouMTaeT OTBeUaTh Ha BOIPOCHI, BOCIIPOM3BOJSIINErO XapakTepa W
HCTILITBIBAET 3aTPYAHEHHe TIPY OTBeTax Ha BUIOM3MeHeHHbIe BOTIPOCHI,
«HEY/IOB/IETBOPUTE/IBHO» - CTaBUTCS, KOT/Ia y CTyJleHTa HMEIOTCS OT/e/bHbIe
Tipe/iCTaB/IeHust 00 U3yueHHOM MaTepuasie, HO BCe >Ke DOJbIlasi YaCcTb MaTepuasa He
yCBO€Ha.

4. CamocTosaTe/bHasA padoTa CTY/IeHTOB.

Pa3zen VI YcTpoiCTBO 2/1eKTPOTEXHO/IOTHYeCKOro 060pyZ0BaHus TI0 OTPaC/IsiM
Tema 6.1 DyeKTpoobOPYZI0BaHNE YCTAHOBOK 3/IeKTPOHArpeBa
Tema 6.2 Dy1eKTpoobOPyZj0BaHNEe YCTAHOBOK 3/IEKTPUUECKON CBAapKU
Tema 6.3. SnekTpoobopymoBaHre BO B3PbIBOOITACHBIX M TM0KaPOOITaCHBIX
TIOMeLL[eHUAX
Pasgen VII IlpoekTripoBaHue 3/1eKTPOCHAOKeHUST 37IeKTPOTeXHOIOTUUEeCKOT 0
obopyioBaHus
Tema 7.1 Pa3paboTka TeXHUUECKOW JOKYMEHTAl[UH MTPOEKTOB 37IeKTPOCHAOKeHHUSI
Tema 7.2Pa3paboTka TexHUUECKOH JOKyMeHTALUU TIPU SKCILTyaTaluy KabelbHbIX
JIMHUU 3/1eKTporiepejauun

TeMmbl /JI/Is CAMOCTOATE/THHOU PadoThI
1.«KoHCTpyKTHBHOE UCIIONIHEeHYe OTJeiuTeiel 1 KOPOTKO3aMbIKaTesel, paboTta
TIPUBOJa».
2.«KoHCTpyKI1MY 371€eKTpUUeCKUX MOACTAHLIMM 3aKPBITOTO U OTKPBITOrO TUTIA».
3.«TpeboBanue ITY D K 3/1eKTpUUECKHUM IO CTAHIUAM 3aKPBITOTO ¥ OTKPHITOT'O
THUTIa».
4.«CobcTBeHHbIE HYXK/IbI TATOBBIX MOZCTAHIIAN»;
5.«TexHuYecKre XapaKTepUCTUKU TeJIeBbIX aKKYMYJIATOPHBIX OaTapeit
6.« IprurHbI 1 BU/IbI KOPOTKUX 3aMbIKaHWUW B 3/IEKTPUYECKUX CETIX».
Kputepuu oneHK#"



«OTJIMYHO»- 3aJlaHWe BBIMOHEHO B ToMHOM 00BéMe Ha 100%, wmartepuan
TOJTHOCTBED COOTBETCTBYeT TeMe, W3/I0)KeHHe UETKOe, OTBETbl Ha BOMPOCHI
VICUepIIbIBAOIIIHE.

«XOpoLIO»- 3aZlaHre BbIOJHeHO Ha 70%, UW3/10)KeHWe HeTOYHOoe, CTYJeHT
3aTpy/AHSeTCs [P OTBETax Ha BOIPOCHI.

«YAOBJIETBOPUTE/IbHO»- 3a/jaHre BbIrno/iHeHO Ha 40-50%, u3/okeHue MaTepuasa
BbI3bIBaeT 3aTpy/AHEeHNe, OTBEThI Ha BOMPOCHI 3aTPyAHEHHbIE WU OTCYTCTBYHOT.
«HeY/OBJIETBOPHUTE/IHLHO»- 3a/laHre He BbITIOJIHEHO B ITOJTHOM 00BEMe.

5. 3ajjlaHuA Ha IPaKTUYeCKHe 3aHATHSA
ITpakTHyeckoe 3anarue 1.
Tema: «YCTPOUCTBO Y MPUHLUII JEUCTBUSL SJIEKTPUUECKHUX TTeuei».
enb: n3yyeHue NeUCTBUS 3/IEKTPUUECKUX TTeuen

B meuax cOmMpoTHBeHUs B TIOJABJSIOLIEM OOJBLIMHCTBE Cy4yaeB
MIPUMEHSIeTC  TIPOCTEWIIMH  BWJ,  peryjvMpoBaHMsl  Temmeparypbl -
JBYXTO3ULIMOHHOE pery/JMpoBaHue, MPyU KOTOPOM HCITOTHUTE/IbHBIN 3/IEMEHT
CUCTEMBI PeryJIMpOBaHUs - KOHTAKTOP UMeeT JIMIIb /iBa KpalHUX MOJI0’KEeHHS:
«BK/IFOYEHO» U «BBIK/IIOUEHO». B0 BK/IOUEHHOM COCTOSIHMUM TeMIileparypa
rmeyyd pacTeT, TaK KaK ee MOIIHOCTb BCerjia BbIOMpaeTcsi € 3amacoM, U
COOTBETCTBYIOILIIAS] €l  yCTAaHOBHMBLIASCSA  TemIlepaTypa  3HAUUTeJIbHO
TIPeBOCXOJUT ee pabouyio TemrepaTypy. B BBIKIIOUEHHOM COCTOSTHUM
TeMIiepatypa TIleYd CHWKAeTCsd MO0 SKCIIOHEHLWA/TbHOW KpuBOM. [lid
W/1eaTM3uPOBAHHOrO CJy4asi, KOrZia B CUCTEMe PeryJiTop - [eub OTCYTCTBYeT
JUHaMHUeCcKoe 3ara3fibiBaHre, paboTa ABYXIO3WI[MOHHOTO peTy/sITopa
T0Ka3aHa Ha pUCyHKe 1.1, Ha KOTOPOM B BepXHeW YaCTH JjJaHa 3aBUCUMOCTb
TeMIlepaTyphl [IeYr OT BPEMeHH, a B HIKHEHM - COOTBETCTBYHOIIlee U3MeHeHHUe
ee MoufHocTH. [Ipu pa3orpeBe meuu BHauajse ee MOIIHOCTh OyJeT
TIOCTOSTHHOW ¥ PaBHOW HOMHWHA/ILHOM, TTI03TOMY ee TemriepaTypa OyeT pactu
10 TOUKM 1, KOrjla OHa AOCTUTHEeT 3HaueHus t3af + ?tl, roe +7t + -?t - 30Ha
HEUyBCTBUTE/ILHOCTH peryisropa. B 3TOT MOMeHT pery/sitop cpaboTaer,
KOHTAaKTOD OTKJ/IFOUWT TleYb U ee MOLLUHOCTb ymaZeT 40 Hynsa. BcnencrtBue
5TOr0 TemriepaTypa Ieurd HauHeT YMeHbIIAaTbCs 110 KpuBoH 1 - 2 10 Tex mop,
ToKa He OyJeT AOCTUTHYTa HWKHSISI TPaHULIA 30Hbl HEUYBCTBUTETLHOCTH t3a/]
- ?t2. B 3TOT MOMEHT NpOM301IeT HOBOE BK/IFOUEHME T1eUH, U ee TemIiepaTypa
BHOBb HaUHET yYBe/TMUMBATbHCS.



e e e e B o . L e e R R =

oA i

L2

i b
1

Y

PJ

Pucynok 1.1 Mpeanu3supoBaHHasi cxeMa PadoThl /BYXIO3ULIHOHHOTO
peryJjsiTopa TeMnepaTrypbl

T

Takum o00pa3oM, TMpoIecC peryJdpoBaHUsl TeMmrlepaTypbl TIeud 10
[BYXIIO3ULIMOHHOMY TIPHUHLIUMY 3aK/l04YaeTcsi B €ee MW3MEeHeHWU I10
nru000pa3HoM KpHBOM OKOJIO 3a[JaHHOTO 3HaueHUsl B Mpe/iesiax UHTePBasioB +
?tl, - ?t2 ompepensseMbIX 30HOM HEUYBCTBUTEIBHOCTU perynsropa. CpenHsis
MOIIJHOCTb TI€YM 3aBUCUT OT COOTHOLIEHWSI WHTEpPBaJOB BpPEMEHH ee
BK/IFOUEHHOI'0 COCTOssHMSA 1 ¥ BBIK/IIFOUEHHOro cocrtosinus 2. Ilo mepe
TIporpeBa Teuu 1 3arpy3Ku KpyBasi HarpeBa reun OyieT UATH Kpyue, a KpyBast
OCTbIBaHUSA TI€UX - I0JIOXKe, MO3TOMY OTHOLUeHWe MepuoAoB Lukiaa 1 u 2
OyzZeT yMeHBIIIAThCs, a C/Ie[joBaTe/IbHO, Oy/IeT MajlaTh U CPeHsI MOIIHOCTh
Pcp. Tlpy ABYXITO3ULMOHHOM peryjavupoOBaHUM CpPeAHsii MOLLUHOCThL [e4yu BCe
BpeMsl TIPUBOJMUTCS B COOTBETCTBHE C MOIIHOCTBIO, HEOOXOAWUMOM [jist
NO/Ilep>KaHUsI TTIOCTOSTHHOM TeMIlepaTyphl.

30Ha HEUYBCTBUTE/ILHOCTH COBPEMEHHBIX TEPMOPETY/ISITOPOB MOKET ObITh
cJie/laHa BecbMa Masior U fioBefieHa 710 0,1 4 0,2 °C. OfHakKo J1elCcTBUTEeIbHbIE
KosebaHUsI TeMIlepaTypbl Tleud MOTYT ObITb BO MHOTO pa3 OOJBIIMMU MU3-3a
JUHAMHWUECKOTO 3ara3fiblBaHUsl B CUCTeMe peryasTop - Tedb. OCHOBHBIM
HMCTOYHWKOM 3TOTO 3ara3fblBaHus BSETCS WHEPIUS JaTurKa - TEPMOIIaphl,
0CcOOeHHO e/l OHa CHaO)keHa [IByMSs 3all[UTHBIMU UeXJIaMU: KepaMUYeCKUM
Y MeTa/ynueckuM. UeM 0oJibIlie 3TO 3ama3jblBaHue, TeM 0osibliie KojaebaHus
TEeMIepaTypbl  HarpeBaTe/iss  TIPEBBIMIAIOT  30HY  HEUYBCTBHUTEILHOCTH
perynstopa. KpoMme TOro, aMmIuiMTy[bl 3THX KojiebaHW OuYeHb CUIBHO
3aBUCAT OT U30BITKA MOIITHOCTU Teur. Uem 0osiblile MOIIHOCTb BK/TFOUEHHS
TIeUM MPEeBBIIIAeT CPeJHIOI0 MOIIHOCTh, TeM Oo/bIile 3TH KonebaHus.

KonebGanusi ~ TemriepaTypbl ~ HarpeBarejieli  TPU  JBYXITO3WUIL[IOHHOM
peryJMpoBaHMU BeJIMKM, TaK KaK Macca W TeryioBasi UHepLUsl HarpeBaTesieu
CpaBHUTEJILHO Masibl. B Apyrux pacrno/iokeHHbIX B KaMepe Teud 3jieMeHTax
KonebaHUsI TeMIlepaTypbl MeHbIlle, OCOOEHHO y  TeIJIOTeXHUUeCKU
MAaCCHUBHBIX TeJl, Y KOTOPBIX Ma/laloll[ii Ha MOBEPXHOCTh TEMJIOBOW MOTOK,



v3jlyyaeMbld HarpeBaresiMd, WHTEHCUBHO TIOTJIOLLIAETCS TeJOM, UTO
OrpaHHuMBaeT TOBBILIEHHWE TeMIlepaTypbl MOBEPXHOCTU. BciencTBue 3Toro
TeTJIOTeXHUYEeCKH MaCCHBHasi 3arpy3ka Meuu He WCIbIThIBAaeT 3HAUMTeIbHbIX
KonebaHuii Temriepatypbl. OfHako KojebaHHs TemriepaTyphbl 3arpy3Kd
3HAUWTe/IbHbl W BpEJHbI, €C/IM 3Ta 3arpy3ka TeruiOTeXHUYeCKU TOHKasd,
HarpyvMep TOHKasl JIeHTa WIA MNPOBOJIOKA. Tak, B MPOTSUKHBIX Teyax jis
HarpeBa JIEHTbl WM TPOBOJIOKKA TMPU [IBYXIIO3UI[MOHHOM pPeryJMpOBaHUU
Oyzmer HabMrOZATHCS HEpaBHOMEPHBIN (T10/10caThii) HarpeB. IIpw OOBIIMX
CKOPOCTSIX O/IHM YUYaCTKH JIeHThl MPOWJyT yepe3 Teub B Mepuo/l, Korja ee
HarpeBaTe/id OyAyT BK/IIOUEHbI, pyrye - BO BpeMsi UX OTK/IFOUEHHSI; SICHO,
YTO TepBble YYaCTKU B pe3ysibTare OyAyT HarpeThl O0/bllie, UeM BTOPHIE.

[ns Toro 4ytoOBl CBECTH [0 MHUHHUMYMa TakKue KoJjieOaHUs TeMIiepaTyphbl
3arpy3k, HeoOXOJUMO TIOBBICUTH UYBCTBUTEIHHOCTb PEryJ/HMPYIOIIero
nprbopa, YMeHBIIUThL WHEPIHi0 (TTOCTOSIHHYI0 BpeMEeHH) AAaTuhKa M 3ariac
MOILIHOCTH. Kak yXe TOBOPW/IOCh, UyBCTBUTEJBHOCTb COBPEMEHHBIX
aBTOMAaTHUUYECKHX TOTEHL[MOMETPOB OYEHb BBICOKA U MOXKET Y/ OBJIETBOPUTH
nrobbie TpeboBaHMs. MIHepiys JaTurKa, HA000pOT, BesvKa. Tak, cTaHjapTHast
TepMmoriapa B (ap(opoBOM HaKOHEYHMKE C 3allUTHBIM UYeXJOM HMeeT
3ara3zapiBaHre okojio 20 u 60 c. [ToaTromy B Tex ciydasix, Korja KoiebaHus
TeMIiepaTypbl  He[OMyCTUMbl, B  KaueCTBe [JAaTYMKOB  TMPUMEHSIOT
He3all[MIlleHHble TepMO3/IeMeHTbl C OTKPLITbIM KOHLIOM. JTO, OJHAaKO, He
BCerjja BO3MOKHO BBH/ly BO3MOXXHBIX MEXaHUUYECKUX MOBPEXAEHUM [JaTurKa,
a TakXke TIOMaJaHUSI B TMPUOOPBI uepe3 TEPMO3JIEMEHT TOKOB YTeuKH,
BBI3LIBAIOIINX HEMpaBUIbHYI0 WX PaboTy. MOXKHO [OCTUYUL YMEHBIIIeHUS
3araca MOLLIHOCTH, eC/IM TleUb He BKJ/IF0UaTh U BBIK/IFOUaTh, a MepeK/iroyaTh C
OJIHOW CTYMeHU MOI[HOCTHM Ha APYryro, MpUUYeM BbICIIAasi CTYIeHb JO0JDKHA
OBbIThH JUIIIL HEHAMHOTO 00JIbITIe TIOTPED/ITEMOM TIeUbI0 MOIIIHOCTH, a HU3IIIas
- HEHaMHOI'0 MéeHblile. B 3TOM cjiyuae KpUBbIe HarpeBa Ieur U ee OCTbIBaHUS
OyayT oyeHb TMOJIOTMMU, a TeMIlepaTypa IOuTH He Oy/eT BBIXOJUTH 3a
Tipejiesibl 30Hbl HEUYBCTBUTEIBHOCTH Mprbopa.

[ns Toro uTobbl OCYIeCTBUTh TaKOe IIepeKII0UeHre C OJHOM CTyTeHH
MOIIHOCTA Ha [pyrylo, HeobXoJuMO HMeTb BO3MOXKHOCTH IIJIaBHO WM
CTYNEeHSIMU peryJupoBaTh MOIIHOCTh Teuu. Takoe peryjrMpoBaHUe MO’KeT
OBITb OCYILIECTB/IEHO OJIHUM U3 CJIeIyIOIIMUX CITIOCOOO0B:

- TepeKTIOUeHHeM HarpeBaTesiell Ieuu, HarpuMep, C «TPeYrojibHUKa» Ha
«3Be3y». Takoe BecbMa rpyboe peryivpoBaHHe CBSI3aHO C HapyIIeHUEM
PAaBHOMEPHOCTH TeMmIepaTypbl W TIPUMEHSeTCS JIMIIb B  OBITOBBIX
3/IeKTpOHArpeBaTe/IbHbIX MpHUOopax;

- BK/IIOUEHHMEM TI0C/Ie/IOBATe/IbHO C TMEUbI0 PeryIMpyeMOro akTUBHOTO WJIH
PEAKTHUBHOI'O COIPOTHUB/IEHMs. JTOT CIOCOO CBsA3aH C OYeHb OOJIBIITMMH
TIOTEPSIMU SHEPTUU UJU CHIDKeHHeM Ko3(hduileHTa MOIITHOCTH YCTaHOBKUY;



- T[WATaHWeM T[leuyd Yepe3 peryJvMpoBOYHBbIM  TpaHChOpMaTop WU
aBTOTpaHC(OpMATOp C [epeK/IloYeHHeM TleYd Ha pas3Hble CTYINeHU
HanpspkeHusl. 37eChb peryJjMpoBaHHe TakKe CTyleH4aToe W CpPaBHUTE/IBbHO
rpy0oe, Tak Kak peryJupyeTcs MUTarollee HarpsbKeHHe, a MOIIHOCTb Teuun
TIPOIIOPLIMOHAJIbHA KBa/lpaTy 3TOro HamnpsbkeHus. Kpome Toro, uMeroT MecrTo
JOTIO/THUTe/IbHBIe TIOTepU (B TpaHCOpMaTope) U CHIKeHUe Ko3(duieHTa
MOIIHOCTH;

- ()a30BBIM peryaMpoBaHueM C TTOMOIIbIO MOYTPOBOAHHUKOBLIX MpHUOOpoB. B
3TOM C/ly4yae MWTaHWe TIeYd OCYILIeCTB/seTCd 4Yepe3 THUPUCTOPBI, YTroJ
BKJ/IFOUEHUS] KOTOPBIX H3MEHsSIeTCs CUCTeMOM YyrpaB/jeHus. TakuMm IyTeMm
MOJXHO TOJIYYUTh IUIaBHOE peryJvpoBaHUe MOLHOCTU IeYd B ILIMPOKUX
npefiesiax TouTud 06e3 [OMONHUTE/NBHBIX TOTEpPb, MCMO/b3Ysl HelpepbiBHbIe
MEeTOJbl ~ pery/JvMpoBaHUs -  [POINOPLMOHA/IbHBIM,  WHTErpajbHbIN,
IIPOITOPLMOHA/ILHO-UHTerpajibHbld. B COOTBETCTBUM C 3TUMH MeTOJaMU [/ist
K&KJOro MOMEHTa BpeMeHU [JIOJDKHO  BBIMOJIHATBCS ~ COOTBETCTBHE
TIOTJIOLlaeMOM T1eYb0 MOIIIHOCTH Y MOILIHOCTH, BbIZIe/I1eMOM B TI€UH.

[IpubopHoe  odopmsieHHWe, HaCTpoWiKa U  9KCIUlyaTalUs, CUCTEM
HerpepbIBHOIO aBTOMaTUUECKOT0 PeryJMpOBaHUsl TEMIIepaTypHOTO peXXrMa
HaMHOT'O CJIO)KHee, YeM TIpM TO3ULIMOHHOM MeTofie. Kpome Toro, Bcsikue
M3MeHeHUsI 3TOM MOIJHOCTU (OTKPbITHE JBepLibl, IOBBIIIEHHbIE TOTEPH,
M3MeHeHWe TlapaMeTpOB HarpeBaeMbIX JeTaseldi B TeuaX HerpepbIBHOIO
JeCTBYSI) BBI3BIBAIOT KosiebaTenbHble Tepexo/Hble PEeXXHWMbl, B TeueHHe
KOTOPBIX MEHSIeTCS U peryJjvpyeMasi TemrepaTypa.

TexHuka 06e30macHOCTM [Ji/Ii  BCeX BUJIOB TleUell  COMPOTUBJIEHUS
OCHOBBIBaeTCs TIpeXKJe BCero Ha TMpaBWaaXx U Mepax 0e30MacHOCTH,
TIpUMEeHsIeMbIX K 1[eXOBOMY 371eKTpoo0OOpy/i0BaHuI0, paboTaroiieMy Tpu
Harnpsbkenn a0 1000 B. MWckiroueHue COCTaB/SIFOT — 3/IEKTPOJHbIE
BBICOKOBOJIbTHBIE 3JIEKTPOBO/IOINOA0rPEBATe/A, KOTOPbIE OTHOCSTCS K TPYIIIe
BBICOKOBOJIbTHOTO 3/1eKTPOOOODPY/[OBaHMUS.

OcHoBHbIe Mephbl 0e30MMacCHOCTH OT TIOpaKeHHWs] TOKOM ITIPH 3KCILTyaTal[du
3JIEKTPUUYECKUX TIeueli CBOASTCS K C/IeyIOIIeMYy:

- TOKOBeAyLIMEe YacCTH, BBIXOASIIMe 3a TMpeJenbl KIagKu (BbIBOJBI
HarpeBaTesiell, TOKOIMPOBOJbLI K 3/IEKTpOJlaM, KOHTAaKTaM), [OJDKHBI OBITh
Orpa’kKZieHbl TaK, UTOOBI UCK/TFOUNTH BO3MOKHOCTh TIPUKOCHOBEHHS K HUM;

- KOXKyXW Tieueldi M HarpeBaTe/lbHbIX YCTPOWCTB [OJDKHBI OBbITh HAaZeKHO
3a3eMJIeHbl;

- OTKpbIBaHME 3arpy30uYHbIX IIPOEMOB M OCYIIeCTB/IeHWe 3arpy3kud W
BBITPY3KM W3Je/Md B Ileyax CaJOYHOrO0 TUMNA He [OINyCKalTCs TMpU
BK/IIOUEHHBIX  HarpeBaTe/isix: B CXemMaX ITMTaHWS [JJO/DKHA  OBITh
npelycMOTpeHa O/IOKMPOBKA, aBTOMaTMUeCKU OTKJ/IIOUaroljasi HarpeBaTeld
TIpY OTKPBIBAaHWUU JIBEpeL] WU KPbIllIeK MeyH.



OKCIUlyaTalusi I1eYeid CONpPOTHMB/IEHWS CO3JaeT B IiexaX, I/leé OHH
YCTaHOBJIEHBI, TIOBBILIIEHHYIO I10’KapOOIIaCHOCThL M OIIACHOCTH  0XKOT'OB
00C/Ty>KUBaIOIero MepcoHana. IIpy TMPOEKTHPOBAaHWUM TIOMEIEHUH |
MOHTa)Ke B HUX 3JIEKTpOIleuer HeoOXOAMMO COO/Mo/eHre OOIIUX TMpaBHII,
copMyTMPOBAHHBIX B PYKOBOASIIIUX YKa3aHUSX 10 TEXHUKe 6€30MacHOCTH U
MIPOU3BO/ICTBEHHON CAaHWTApUU TIpM TEPMHUUYECKOM 00paboTKe M IJIaBKe
METaJlIoB.

OcHoBHbIe crieluprUuecKrie MNPOTHUBOIOXKAPHbIE MEPOIPUSITHS U TpaBUJIA
c/eflytolue:

- paboTa mepcoHasa y Teueli 0MycKaeTCsl TOJBKO B CTiellofie)kze, pyKaBULlax
Y OYKax /iyisi paboThl Ha T/IABWIBHBIX T1€YaX U COJITHBIX BaHHAX;

- B HETIOCPe/ICTBEHHOM O/IM30CTH K MeyaM JJ0/DKeH ObITh 000py/0BaH MyHKT
XpaHeHUs IPOTUBOII0XXapHOTO UHBEHTAps;

- B 1exax, JKCIUTyaTHPYIOL[UX 3/eKTpUueckde Tieud, JO/DKHO ObITh
TpelyCMOTPEHO aBapyiHOe OCBellleHWe Ha C/Tydaid BHe3arHOoro rpeKpaleHust
10/lauy SHEPTHUHU.

B asekTporeuax BaKyyMHbIX U pabOTalOmUX C KOHTPOJUPYEMbIMU
(3aMTHBIMA  WIA CHeLuanbHbIMKA) aTrMoc(epaMd UMEETCS OMacHOCTh
B3pbIBa.

B BakyyMHBIX 3/IeKTpOIeuyax B3pbIB BO3MO)KEH TIpU TOMalaHUU B 30HY
BBICOKMX TeMIlepaTyp BOJbl, Macja W [APYTrUX pas/araroluxcs BelecTB
BMeCTe C Bo3qyxoM'. B reuax C 3alllMTHBIMU WU CleLAaJbHbBIMU
aTMocdepamMH OMACHOCThL B3pbiBa CBsi3aHa C 0Opa30BaHHWEM T'O30BO3AYIITHOMN
CMecCH.

[TpakTHuecKd B3pBLIBOOIIACHBI BCe TOpIOuUre ras3bl, HO 0COOYI0 OIacHOCTb
rpeJiCTaB/sIeT BOAOPOJ. BojgopomoBo3aylliHasi CMeCh B3pbIBOOMNACHA IpU
cofiep>kaHuU B Hel BoZopoJia ot 4 10 74 %.

B3pbiB06e3011acHOCTh BaKyyMHBIX Tledeil B OCHOBHOM 00ecIrieunBaeTCsi MpH
UX KOHCTPDYMPOBAaHWM MYTeM T[OBBILIEHUS] HAAEXKHOCTHU 3JIEMEHTOB
KOHCTPYKILIUHU.

[Tpu 3KcIyataluu Teveid ¢ KOHTPOUPYeMbIMU aTMochepamu He0OX0AUMO
TIPUHMMATh CrielliaabHble Mephbl Oe30macHOCTU. Kaxk/iast Teub 0/KHA UMeThb
pa3paboTaHHYO [jis JaHHOTO TeXHOJIOTHYeCKOro Mpoijecca MHCTPYKLIUIO 110
TeXHUKe 0e30TMacHOCTH, T/le CJefAyeT YUWThiBaTh, UTO Ta30Bble CMeCH,
cofilep>Kalllie OKWChb YT/iepojia, CEPHUCTBIM ra3, aMMuaK U CepoBOZOPO[, He
TOJILKO B3PbIBOOMACHBI, HO U TOKCUUHBI.

Cojgep)kaHue 3THUX Tra30B B TPOM3BO/CTBEHHBIX TOMEILEHUSX He IOJDKHO
nipeBbiliath 0,01 y 0,03 mr Ha 1 71 Bo3ayXa.



OcHOBHBIE TpaBWIa II0 B3pPbIBOOE30MACHOCTUA ITeueld, paboTaroux C
TOPIOYMMU T'a3aMHu, C/IeyIolHe:

- Tiepesi HauasioM paboThl U3 pabouero obwema Teur Jo/DKeH ObITh yzaneH
BO3lyX (MpOAYBKOW, BBDKWraHWeM, BaKyymupoBaHueMm). [IpozayBka
HeWTpalbHbIM Ta3oM (@30TOM, YIJIEKUC/IOTOM) Tiepell  BK/IKOUEHHEM
HarpeBaTesied 0 TIOJIHOTO  yZAajneHusi Bo3Ayxa TpebyeT pacxofa
HeWTpanbHOro rasa, MIpUMepHO PaBHOTO UeThIpeXKpaTHOMY 00beMy pabouero
MIPOCTPAHCTBA Teud. BbDKuraHuWe BO3[yXa Tiofauedi pabouero rasa B
Harpetyto Bbillle 750° C KaMepy Ieuu AONYCKaeTCs /i Medyed, UMerOIInX
HarpeBare/id, He OKUCJISIOLIMeCs Ha Bo3AyXxe. Bepkuranue npousBOgUTCS [0
TIOJTHOTO y/la/ieHust KUcaopoja. BakyymupoBaHue pabouero obbema repep
nojaueli rasa TpebyeT Ha/WuMsg BaKyyMHOUW CHCTeMbl, oOecrieunBarolieit
ocTaToyHoe AassieHue nopsigka 10 u 50 Ila;

- B Tiporjecce paboThI Teud ToJjauya rasa JOo/DKHA KOHTPOJMPOBATHCS I10
KOJINYeCTBY U COCTAaBy aBTOMAaTUYeCKUMU NpubopamMu; KpOMe TOro, KaMepbl
revell C roprOUYMMH Ta3aMd CHAOXKAIOTCsS CBeYaMH - Y3KUMHU TpyOKamu, w3
KOTOPBIX BBIXOJWT ra3, Croparoljui Ha Bo3gyxe. Vcue3HOBeHHe TIjlaMeHU
CBEUM YKAa3blBaeT HA CHWXKEHWe [aB/ieHUsl ra3a B IeYd W BO3MOXKHBIU
OmacCHbIN 3aCOC BO3/yXa;

- SKCIUlyaTalusi 37eKTPUYECKUX Tleuerd W BCIIOMOraTesbHbIX YCTPOMCTB B
HEHCIPaBHOM COCTOSTHUH He [JOIyCKaeTCs;

- K paboTe Ha TeYax JOIMyCKaeTCsl TepPCOHas, MPOIIeANdN ClielraabHoe
oOyueHre ¥ CAABIIMMA 3K3aMeH TIO0 TexXHHWKe 0e30MacHOCTU. JK3aMeH II0
TexHUKe 0e30MacHOCTU CIAeTCsl eXKero/iHO.

Ilexa wMM oOTAe/NeHWS IeXOB, T/ie YCTAHOBJIEHBbI 3/IEKTPUUYECKHE TIeur
COTIPOTHBJIEHUS, JO/DKHBI UMETh BEHTHISALIUIO, PACCUMTAHHYIO Ha y/aleHue
ra3oB U OTBOJl TEIUVIOBBIX TOTeph, uTOObI o00ecrieunTh Tpebyemble TIO
CAaHWTapHBIM HOPMaM YMCTOTY W TeMIlepaTypy Bo3/ayXa.

IIpakTHuyeckoe 3aHsTHe 2.
Tema: «YCTpPOUWCTBO Y MPUHLUIIA JEUCTBUSI CBAPOUHBIX arrapaToB».
Ienb: u3yueHue JleliCTBUS CBAPOYHOTO arrapara

CpapouHnblii ammapatr  (TpaHcdopMarop) — 3TO  YCTPOMCTBO,
npeJHa3HaueHHoe [ TipeoOpa3oBaHUs TOKa W3 3/IeKTPOCETH B TOK,
MIPUTO/IHBIA Zi7i cBapku. OH TOHW)KaeT HampsbkeHue CeTH /10 HeCKOTbKUX
BOJIbT, @ TOK, COOTBETCTBEHHO, BO3pacTaeT U MOXXeT [JOCTUraTh ThICSUM
amriep u Oonbite. B 3TOM cTarbe MBI PacCMOTPHM YCTPOWMCTBO
CBapoyHOro TpaHcopMaTopayu BBIIBUM Pa3HOBHAHOCTH TaKHX
arperarTos.



KoHcmpykyus ceapouHo2o0 mpaHchopmamopa

B ocHOBe ycTpoucTBa  JI€XKUT
MOHWKAIOIIUK TpaHC(hOpMaTOop, 3alyThiBaeMblii OT BHEIIHEro HWCTOYHUKA
37eKTpo3Heprur. Kpome Hero, KOHCTPYKLUSI TMOJpa3yMeBaeT Haauuyue
JIOTIONTHUTENTbHBIX ~ TIPUCTIOCOOeHN /i TIONMyueHWs  HeoOXO0JUMBIX
XapaKTepUCTUK TOKa, YMNpaBJeHWs TOKOM U 3allUTbl yCTPOWCTBA OT
KOPOTKUX 3aMblkaHui. Kak mnpaBuio, B 1lieMb BK/IKOYAeTCSd OT/e/bHast
JipoccesibHast KaTyLLKa.

[Mpunimn paboTbl cBapouHOro TpaHcdopmaropa — TipeoOpa3oBaHue
BHelHero HaripsbkeHus (220 wim 380B) B Oosiee HU3KOE — B pEXUMe
X0JIOCTOTO X0/la OHO COCTaBJIsIeT OKOJIO IIeCTUZeCATH BOJIbT.

[TpumepHasi cxema arperara C JJpoccejieM TaKOBa: MepBUYHAsi U BTOpUYHas
KaTyllKd HaMOTaHbl Ha OJHOM MeTaJ//IMuecKoM cepjieuHuke. [Ipoccesnb
TIO/IK/TFOYAeTCs] TI0C/ie BTOPUUHOM OOMOTKM YCTPOWCTBa, TPH 3TOM €ro
WCIIOJIHEHWE TI03BOJIsIeET Ppery/jMpoBaTh XapaKTepUCTHKU TOKAa 3a CueT
M3MEHeHUs1 BO3AYIIHOrO 3a3opa — s 3TOr0  IpejyCMOTpeH
pery/MpoBOYHbIN BUHT. PeryMpoBKa TOKa BO3MOXKHA U C UCIO/Ib30BaHUEM
IPYTHX CIIOCOOOB, Kak IPaBW/IO, HWCTOb3YeTCsl ABVKEHHWE TIO/IBWKHBIX
0OMOTOK (HETOJBIKHOM B TaKUX KOHCTDPYKI[USIX SIB/IIETCS TI€PBUYHAS
00MOTKa, TOJK/IIOUeHHass K 3/IeKTPUYEeCKON CeTH) W PeryJupoOBOYHOTO
BUHTA.

Bo3HUKHOBeHHe 3/1eKTpUUecKoi Ayry (Hadaso mpoljecca CBapKu) BeieT K
CHW)KEHUWIO 3HaueHUs ToKa, 4To cHiKaeT D/JC caMOMHAYKIUU Apoccens 1
NIPUBOJUT K BO3HUKHOBEHHIO pabouero HampspkeHHsi, 00ecrieunBaroIiero
yCTOWUMBOE TOpeHue [Ayru. OJTO HarpshkeHue HIDKe, ueM HaripsbkeHue
X0JIOCTOT'O XO/ia.



B 1je/ioM cxemMa CBapo4HOro TpaHchopMaTopa Io/[pa3yMeBaeT Halduue
C/IeYIOIIHX 3/IeMEeHTOB:

[leHTpasbHasi 4YacTh KOHCTPYKIJMM — MAarHUATOIPOBOJ, (Cep/leuHuK),
W3roTaB/MBaeMblii OOBIKHOBEHHO W3 HECKOJbKHUX CTajlbHbIX TIJIaCTHH,
raJibBaHAUUeCKU pa3beJUHEHHBIX APYT € ApyroM. CaMojenbHble CepAeYHUKA
JJIsl CBapK{ M3rOTaB/MBAIOTCS U3 3/I€KTPOTEXHUUYECKOW cTanu, bepyiieics
13 «JIOHOPCKOMW» TeXHUKHU.

Ha ceppeuHuke pa3meleHbl OOMOTKM U3 M30/MPOBAHHOTO IIPOBOZA
COOTBETCTBYIOLLEH J/IMHBI U CeUeHUs, YUCJIO BUTKOB HAMNpsSMYIO BIMUSET Ha
XapaKTepUCTUKU yCTpoiicTBa. [lepBuuHas 0OMOTKAa B TaKOM KOHCTPYKI[UU
BCerja ofjHa.

I171 pery/IMpoBKH TOKA MCIIO/Ib3YIOTCS Pa3/IMUHbIe PeIIeHUsT — ITOBHKHbIE
0OMOTKH U T.J,.

,[[]IH 3dllIUTHI arperata OoT HOBPE)K,Z[EHHIZ OH TIOMEIIAEeTCS B KOPITYC;

,Z[OHOJ'[HI/ITEIIBHBIE 3JIEMEHTHI, TdKHe, KaK BEHTW/IALIUSA, KOJIECd U DYUKH [IJIA

y,[[O6HOI>'I TPaHCIIOPTHPOBKHU TsDKeIbIX darperartos.
SAMEHYTHIA MATHUTC-
npoaof {cepAeUHIK) E

Preim=-Eont

A Pyuxa Kpbillka Kopnyca

MprcoegHEHMA

nposcpor :

CBAPCMHOM Uenu : BepTikansHbIi BMHT
\“\_H B\ € NeHTCMHO peabboi

Kopnyc .— XogoBan ranka BMTA

BropuuHan obuotka
Tpancdhopraropa

Hamwoan gna —

OXAANFEHIA

" MNepevyHan obMoTRa
TpaxcdhoprmaTopa

Knaccugpukayus ceapouHbix mpaHcgopmamopos

Arperatel s CBapKM MOXHO K/IAaCCU(UIUPOBATh  C/I@AYIOLIMMU
criocobamu:

[To da3HoCTH: oHODa3HbIe, Tpexdha3HbIe;



[To KOHCTPYKI[MU: C PeryJupOBKOMN HarpsbKeHUs TiepeK/itoueHrneM 00MOTOK,
MOCPeJICTBOM ApOCCe/si HachIllleHWss WIA T[OCPeACTBOM MarHUTHOTO
paccesiHus;

[To KosyecTBO 0OCTYKUBaeMbIX MECT.

[ToMmuMO 3TOro, KOHCTPYKLMM DPa3IMYalOTCsl TaKMMHU XapaKTepPUCTUKaMH,
KaK KO3((ULIMEHT MOILIHOCTH, BTOPUYHOE M TIeEPBUYHOE HarpsyKeHue,
MOILIHOCTb M TpeJesbl peryivpoBaHusi Toka. CyllleCcTByeT AOCTaTOUYHO
Oombilloe KOJIMYECTBO MOJieJiell arperaTtoB [jisi CBApKW, YTO I103BOJISIET
1o/10MpaTh ONTHMAabHBINA BaPUAHT 110/ TF00bIe 3aiau.

YcTpoiicTBa € peryMpoBKOM TOCPeCTBOM MAarHUTHOTO pacCerBaHUs
COCTOSIT W3 [JBYX 4YacTeld — TIOHWKarolero 670ka U peryJyvpyrolero
HarmpsKeHue IPoCCertsl.

YcTpolicTBa € yBeMUeHHBIM MarHUTHBIM pacCeMBaHUeM HECKOJIBKO Oosiee
CJIOXKHBI TI0 KOHCTPYKLIMU — B HUX BXOZSIT HECKOJIBKO TIO/IBUYKHBIX 0OMOTOK,
KOH/IEHCAaTOp WM WMIYJbCHBIA CTabuiM3aTop M HEKOTOpble [Jpyrue
3/1eMeHTBI.

CToUT yNoMsIHyTh U O CPaBHUTE/JILHO HOBOM THUIIe arperaToB /Jisi CBapKu —
TUPUCTOPHBIX MOJe/isiX. B HUX BK/IFOUAeTCsl CUIOBOW OJIOK ¥ TUPUCTOPHBIN
(asoperysnsiTop, MO3BOMSIOLIUIA AOCTUYb MEHBIIIEro Beca Mo CPaBHEHUIO C
OPYTUMU BUJIJaMU KOHCTPYKIIHHA.

3aK/IroueHue

Mbl paccMOTpenu yCTPOMCTBO arperaToB /[isi CBapKd MW pa3/iduHble
BapyMaHThl WX  KOHCTpyKumM. Kak  BuauTe, cxemMa  CBapOYHOTO
TpaHCc(opMaTopa He OueHb C/0XKHasl, U TAaKOW arperar JerkO W3rOTOBUTh
JlaXke CaMOCTOSITeJIbHO, a pa3/iduHble BapuUaHTbl W3TOTOBJIEHUS TaKUX
arperaToB II03BOJISTIOT TIOZ00pPaTh OMNTHMAIBHBIM METO[ TOJ| KaKAYHo
CUTYAaLMI0 U KaXKbIM CBAPOYHBIN MPOLeCC.

IIpakTHuyeckoe 3aHsTHeE 3.
Tema: « CocTaB/ieHre CXeM 3/IeKTpOCHa0KeHUsI 000pyI0BaHUSI»



Hear paGorsi: 108 3aJaHHOIO TEXHONOIHYECKOI0 YYACTKA Bhl-
Opars THIOBYH) CXeMY AeKTpOCcHAOKEHHA.

OCHOBHEIM YCIIOBHEM PALMOHANEHOIO NPOESKTHPOBAHUA CETH 1eK-
TPOCHAOKEHHA NPOMBILIEHHOIO OOBEKTA HBIAAESTCH NPHHUMI OJMHAKO-
BOH HaJ&KHOCTH NHUTAKOWEH MHHHK (CO BCEMM aNNapaTtaMH) M OJHOID
MEKTPONPHEMHHKA TEXHOINOMHYECKOr0 Arperara, nojiy4aluero nura-
HHe OT 2ToH nuHuK. [losToMy HeT CMEICHA, HANpUMep, MUTATH OJHH
AMIEKTPOABHIATENIL TEXHOJIOMHYECKOID Arperara 1o AByM B3auMopesep-
BHPYEMBIM JIHHUAM. Eciu TexHonornyeckuii arperar UMeeT HeCKOJIbKO
EKTPONPHEMHHKOB, OCYILECTBIAIOUNX €IHHBIH, CBA3AHHBIH IPYyInoM
MALIHH TEXHOMOIHYECKHIl NpOLEce,  NpeKpalleHHe NUTAHHA Modoro
M3 ITHX IEKTPONPHEMHHKOB BhI3BIBAET HEOOXOAHMOCTD NPEKpALLEHNA
paboTEl BCErO arperara, To B TAKMX CIy4asX HANEKHOCTE AEKTPOCHAD-
IKEHHA BNOJAHE O0eCneYlBaeTes MNP MATHCTPAABHOM NHTAHHH (PHC.
L.1).

Pue. 1.1 Marncrpaienas cXeMa NHTAHEA 3IeKTPONPHEMHHKOB

MarucTpaibHele CXeMbl NMHTAHHA HAXOJAT WIMPOKOE NPUMEHEHHE
HE TOJIBKO JUIA NHUTAHHA MHOIMX MEKTPOINPHEMHHKOB OJIHOIO TEXHOIO-
FHYECKOro arperara, Ho Takxe OONLLIONO YHC/IA CPABHHTENBHO MENKHX
NPHEMHUKOB, HE CBAZAHHBIX €MHEIM TEXHOIOIHYeCKHM npoueccom. K
TAKMM NOTPEOHTENAM OTHOCATCA METALIOPEKYIIHE CTAHKH B LEXax Me-
XaHH4eckoil 00padoTkH METAIOB W ApyrHe notpeduTenw, pacnpeie-
JNEHHBIE OTHOCHTEEHO PABHOMEPHO 10 NJIOLAM 1eXa.



MarucTpanbHele CXeMbl NOZBOMASIOT OTKA3ATHCH OT NPUMEHEHUH
IPOMO3IKOr0 H J0POroro pacrnpejeuTelsHOro YeTpoiicTea Wi MIHTA.
B sroM cinyvae BO3MOMNKHO NpHMEHEHHE cXeMbl O10Ka TpaHcopmaTop-
MArMCTPAlb, IJI€ B KAYECTBE MHTAIOLIEN TMHHUH TPHMEHAKTC TOKONPO-
BOJLI (IUHHONPOBO/LL), HArOTOBIAEMLIENPOMEIILUIEHHOCTRIO. Maru-
CTPA/IbHBIE CXEMBI, BBINOJIHEHHBIE LHHONPOBOAAMH, Oo0ecneuHBAKOT
BEICOKYH) HAJEKHOCTh, THOKOCTE H YHHUBEPCAIBHOCTE UEXOBBIL CETeil,
YTO NO3BOMAET TEXHONOraM MepeMellaTe 0DOpYI0BAHHE BHYTPH LIEXa
De3 CYLIeCTBeHHBIX MepPeie/iok eKTPHYECKHX ceTeii.

Jlns nutanus DONBIIONO YHCIA NEKTPONPHEMHUKOB CPABHUTEILHO
HeGONbIIOH MOWHOCTH, OTHOCHTE/ILHO PABHOMEPHO pacrpelenéHHBIX
[0 MIOWAAN LeXa, NPUMEHSIOTCH CXEMBL ¢ JBYMS BHIAMH MArucTpalb-
HBIX JIHHUIL: NHTaWKMMH 1 pacnpetenurensieivMi (puc. 1.2). Pacnpe-
JIeJIMTeNbHbIE MArHCTPAIN, K KOTOPBIM HENOCPEACTBEHHO NOAKIIYAKT-
Csl EKTPONPHEMHHKH, OJIYYAKT NUTAHHE OT IABHBIX MHTAKOWWX Ma-
FHCTpaieil HIH HENOCPEACTBEHHO OT LIHH KOMIUIEKTHOH TpaHcdopma-
Toproil noacranumu (KTII), ecan rnapubie MArHCTPany He NPUMEHAOT-
CH.

KT -

Pue. 1.2 Cxema nuTawmnux o pacnpeielnTelbHBIN AHHRi B uexe

K riasHeIM NUTAKOLIHM MACHCTPAIAM MOACOEIHHAETCE BOIMOMKHO
MEHBIIEE YHCIO MHAMBHAYAIRHEIX VIEKTPOINPHEMHUKOB. JT0 NOBLILIA-
eT HAAEMHOCTh BCeH CHCTEMB! NMHTAHMWA.

Cnenyer y4MTHIBATE HEJOCTATOK MAMCTPANLHBIX CXEM, 3AKIHOUA-
HOUHACA B TOM, 4TO NPH NOBPEKICHHH MArHCTpaan 0JHOBPEMEHHO OT-
KIHYaTCH BCE MHTAKIIHECH OT He¢ eKTPONPHEMHHKN. JTOT HENo-
CTATOK OLIYTHM MPH HATHYHY B LEXe OTAeNBHEIX KPYIHEIX notpedure-
JigH, He CBA3AHHLIX €/IHHbLIM HENPEePLIBHLIM TEXHOIOIHYECKHM MPOLEC-
COM.



PHJIHHJ]]:H]:I'E CXEMB]I MHTAHHA XAPAKTEPHIVIOTCA TEM, 4TO OT HC-

TOYHHEA NMHTAHWA, HANPHMED KT“, OTXOJOAT NMHHHUH, NHTAKIIHE HEeNno-
CPEJC'I'HEHHET MOLHEIE 'BJIEH'IPHIIPHQMHHKH HIIH OTHE/IbHLIE pa-:‘:upe,'.le—
JHTElIbHBIE IMYHKThI, oT Kt)'l'l']if?bl?i CAMOCTOATEIBHLIMH JIHHHAMH [IHTA-

WTCH Dollee MellkHe MekTponpuéMHnky (puc. 1.3).

Lidiferieens

Pue. 1.3 Pajuansnan cxemMa NHTAHNA WIEKTPONPHEMHHKOE

ITpakTHueckoe 3auaTue 4.
Tema: «CocTapyieHre crielfuUKaIiii K cxeMaM 3/IeKTPOCHa0KeHUsI»
Ilenb: HAYUHUTHCS COCTAB/ATE CrielU(UKAIIMK K CXeMaM 3/IeKTPOCHA0KeH s

CrerfuduKalys Ha IprOOPhI M CPe/ICTBAa aBTOMATH3aI[UM BBITIOJHIETCS T10
dopme, npescTaBieHHOM B Tabs. 3. Jta hopMa MOXKeT ObITH peKOMeH/I0BaHa
TOJILKO JI71s1 yueOHbBIX paboT.

B mnpaBoii rpade "Homep mo3urmu" yKa3biBalOT TIO3WIMIO TPUOOPOB U
CpeZiCTB aBTOMAaTHU3aL1u I10 cxeme aBToMaTu3auuu. B rpagde "HarmeHoBaHue
W KpaTKasi XapaKTepuUCTHKA' yKa3biBaeTCs Ha3BaHWe Tipubopa, ero
TeXHUUeCKWe XapaKTepUCTUKA W ocobeHHOCTU. Harmpumep, ngaTuuk mAsist
M3MepeHUs TUPOCTaTUUecKoro AasyeHus (ypoBHsi). B rpade "Tun nprubopa”
yKasbiBaeTcsi Mapka rnipubopa, Harpumep, Metpan-150-L. B rpade
"Ilpumeuanre” mnpu HeoOXOJUMOCTH yKas3biBaloT "[loctaBnisieTrcss B
KoMmriekTe", "Pa3paboTKa crieljiaibHOrO KOHCTPYKTOPCKOro O0ropo" umm
"Pa3pabotka UT'XTY" u Tak gasnee.
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Puc. 14. Pa3BepHyTasi cxeMa aBTOMaTH3aLMU TelyIo00MeHHUKa
[Tpubopel ¥ cpejCcTBa aBTOMAaTH3alli{, YKa3aHHble B CreLU(UKaIiH,
ciefyeT TpyNNUpoBaTh [0 TapaMeTpaM WM 10 (PYHKIMOHA/JILHOMY

TIPU3HAKY.

Tabmuua 3 - Cnetdukaiys Ha TpUOOPHI ¥ CPe/iCTBA ABTOMATU3ALIUN

Howmep HaumeHnosa Tun Komnuue [Tpumeu
MO3ULIMU TI0 HUe 51 nipubo CTBO aHue
cxeme KpaTKast pa
aBTOMaTu3a XapaKTepucCT (map
11511 MKa rpubopa Ka)




OnucaHue cxembl asmomamusauuu

OmnucaHue cxeMbl aBTOMATW3aLMU TIperiosiaraeT OObSICHEHUS B C)KaTOM

¢dopme, Kakve 3a7aud IO aBTOMAaTHU3alL[MM [JAHHOTO TEeXHOJIOTHUeCKOro
oObekTa OBLTM TIOCTaBleHbI W KakuM oOpa3oMm peineHbl. [TogpoGHOe
OMKUCAHWe TOro, KaK MPOXOAUT CHTHald OT TOUKU HM3MepeHUs uepe3 (PyHK-
L[MOHA/IbHbIe OJIOKM [0 MecCTa TPUIOXKEeHUs YTIPaB/SIOIIero BO3/eNCTBUS
(pery/vMpyroiiero opraHa), HY)KHO cCJejiaTb TOJIbKO [J/s TeX KOHTYPOB,
KOTOpbIE SIBJISTFOTCS:

— HaunboJiee OTBETCTBEHHBIMU;
— CJIOKHBIMM, paboTa KOTOPBLIX TpeOyeT MosiCHeHUSI.
IMpuHyunuaabHble 31eKmpuyecKue cxembl

[TpuHILMTTHABHBIE CXeMBbI COCTABJISIIOT HA OCHOBAHWM CXe€M aBTOMaTH3al[|H,
UCXOZs W3 3a/laHHbIX aJTOPUTMOB (PYHKIIMOHUPOBAHUSI OT/IE/bHBIX Y3710B
KOHTPOJIS, CHTHa/JM3al[i¥, AaBTOMAaTHUECKOrO yIIpaB/ieHWs U OOImx
TEXHUUECKUX TpeOOBaHWM, TIPebSB/IIEMbIX K AaBTOMAaTU3UPOBAHHOMY
00BeKTY.

Pa3paboTka MPUHI[UNHA/IBHBIX 3/EKTPUUECKUX CXeM BCerjla COZAEepIKUT
orpefieJieHHbIe 3/IEMEHThl TBOpPUECTBAa M TpeOyeT yMeloro NpHUMeHeHUs
3/IEKTPUYECKUX 1[efed M TUMOBBIX (YHKIIMOHAJBHBIX Y3/10B, ONTHMAa/JbHOU
KOMIIOHOBKM WX B €IUHYK0O CHUCTeMy C YueTOM Y/IOBJIETBOPEHUSs
TIpeIbsIB/ISIEMBIX K CXeMaM TpeOOBaHMM, a Takyke BO3MOXXHOTO YITPOIeHUs 1
MUHUMM3aLuK cxeM. Cxema [lo/bKHa obecrieurBaTh BBICOKYIO HaZIeXKHOCTh,
MPOCTOTY ¥ 3KOHOMHUUYHOCTb, YETKOCThb JeWCTBUU MPU aBapUMHBIX PeXHUMax,
yA06CTBO oriepaTUBHOM PabOTHI, SKCITyaTallid, YeTKOCTh 0(hOopMIIeHusI.

HNaHHasi cxema Jio/bkHa  obecrieurBaTh — 37eKTPOCHaO)KeHHe  BCeX
3/IeKTPOIPUEMHUKOB (IVIK-nporpaMMHO-/10rM4eCKUX KOHTPOJIJIEPOB,
[IOBM, [AaTUUKOB, ripeoOpa3oBarese, BTOPHUYHBIX npubopoB.,
PerympyroLyx YCTPOUCTB U T.[.)

CornacHo TTYD (u3g.7 ot 08.07.2002r.) Hafie’)KHOCTb 3/IEKTPOCHA0KeHUsI
TIPUEMHUKOB ToZpa3ensieTcs Ha TpU KaTeropuH.
DNeKTPONprUeMHUKU nepeoli Kamez2opuu- 3/71eKTPONPUEMHUKH,
3/IEKTPOCHa0KeHre KOTOPBIX MOXKeT TIOBJieub 3a OO0 OMacHOCTb [I7Ist KU3HU
nrofielt, MaTepuasbHbIN yiiepO, pacCTPONMCTBO C/IOKHOTO T@XHOJIOTHYECKOTO
nipoijecca, 6pak MpoAyKI[MH, HapyIlieHre (PyHKIIMOHUPOBAHHUS 0CO00 BaXKHBIX
9/IeMEHTOB ~ KOMMYHQ/bHOTO  XO3SIHCTBAa.  DJIEKTPONPUEMHUKHB8MOPOLl
Kamez2opuu— 31eKTPONIPUEeMHUKHU, TIEPEPBIB B 3/IEKTPOCHAOKEHUH KOTOPBIX
MPUBOJUT K  MacCOBOMY  HeIOOTMYCKY  MPOAYKLUM,  TIPOCTOSIM



obopyoBanus. Tpembsi kKame2opusi— BCe OCTa/IbHbIe 3/IEKTPOTIPUEMHUKH, He
rornajarvoliye TOof — Ompefe/ieHWss TIepBOM YW BTOPOM  KaTeropui.
ONeKTpPONprUeMHUKU TIepBOM W BTOPOM KaTeropuu [IO/DKHbI HMeTh [IBa
HEe3aBUCHMbIX HMCTOYHHMKA 3/IeKTPOCHAO)KeHUsI C aBTOMAaTHUeCKUM BBOZOM
pe3epBa (ABP) B ciiyuae Bbixo/ia U3 CTpOsi IepBOro ucrouHuka. ABP gomkeH
nprBecTH K OecriepeOOMHOCTH 3/1eKTPOCHAOXKeHHUs1 cxeMbl. [ 00BEKTOB,
OTHECEHHbIX K TpeTbel KaTeropuu [JOCTaTOYHO MMeTh OJWH BBOJ. Ecim Ha
00BEKTE WMEIOTCS  TMOTpeOMTe/Nd  pa3/duyHbIX  KaTeropud, TO /s
3JIEKTPOIUTaHUs ClielyeT TIPUMEHSITh CXeMYy 3JIeKTPOCHAa0KeHUsI TI0 BbICITIeH
Kareropyud. MOKHO  MOpPEKOMEeHJOBaTb  MpPUMEHeHWe  CJeAYIOLIUX
vMomudpukaumii  ABP: YABP-IJAIT12, YABP-IIIAII23, YABP-f8301,
YABP-518302,SUE3000,ASC0O300,ASCO7000.

B 3aBUCMMOCTU OT HalpspKeHUsl SJIeKTPOIIPUEeMHUKOB IIPUMEHSIOTCS
ofHO(a3Hble WM TpexdasHble CXeMbl 37eKTponuraHvs. Ecm B
TIPOEKTUPYeMOM O0OBbeKTe OTCYTCTBYHOT 3/IeKTPOTIPUEMHUKH, Tpebyrorie
HarnpsbkeHust 380B, cxema 3/1eKTponuTaHWsS CTPOUTCS OfHOda3Hou. [lis
nMuTaHusi TIpUOOpPOB HampsDKeHWeM TIOCTOSTHHOro Toka 24B wiu  36B
MIDUMEHSIIOTCS  CrieljiajibHble  OJIOKM MWTaHWs, JIMOO TOHWXKaroIue
TPaHC(OPMATOPbI C BBIIPSIMUTEJISIMUA M1OC/IE HUX.

I'paduueckoe opopmiieHHe MPUHIUITHAIBHBIX 3/IEKTPHYECKHX CXEM

I'padmueckrie 0003HaUeHHUSI 371EMEHTOB CXEeM YCTaHaB/IMBAKOTCS T'PYIIION

cTaHgapToB «0O603HaueHUs: ycaoBHble Tpaduyeckue B cxemax»: ['OCT
2.721-74 (obo3HaueHus1 obijero rpumeHeHus1) u psgom apyrux 'OCTos.
OOmue TpaBW/ia BBITIOHEHHWS CXeM ompeenstorcs cradgapramu: ['OCT
2.701-84 «Cxewmbl. Bugsl u Tumbl. OO1ye TpeGoBaHUS K BBIMOTHEHUION;
['OCT 2.702-75 «llpaBuia BbINOJIHEHUSA 3eKTpuueckux cxem»; ['OCT
2.708-81 «IIpaBuna BBITIOJIHEHUSI  SJEKTPUUECKMX CXeM LU¢poBoi
BBIYMC/TUTE/TbHOM TEXHUKU».

B Tex CJ'IyI-IaHX, KOF,E[a BO3HHKAET HEO6XO,E[I/IMOCTL B HPHMEHEHI/II/I KadKHuXx-
mibo rpaduueckux H300pa’keHHH, He IpeJyCMOTPEHHBIX CTaHAapTaMHu,
JIOITyCKAeTCsl IPUMEHSITh HeCTaHJapTU30BaHHbIe rpaduueckre 0003HaUeHMs,
NpUBOAS TIpM 9TOM HEoOXOAMMbIe TIOSICHEHMsS Ha CxeMe. Y C/IOBHbI®
rpaduueckre 0603HaUEHUS 3/IEMEHTOB, pa3Mepbl KOTOPLIX B CTaHAApTax He
yCTaHOBJIEHBI, M300pa)karOTC Ha CXeMax B pasMepax, B KOTOPBIX OHHU
BBIMIOJTHEHBI B COOTBETCTBYIOIIMX CTaHJAPTaxX Ha YC/IOBHBIE rpaduyeckue
0003HaueHUs.

IlonyckaeTcsi BCe 3HaueHWs] TPOMOPLIMOHAIBHO yMeHbIllaTh, OJHAKO TpHU
3TOM TPOCBET MeXAY ABYMSI COCeJHUMHU JIMHUSMM YCJI0OBHOTIO Ipa(uuecKkoro
o0o3HaueHus1 [0O/KeH ObITb He MeHee 1 MM. Pa3Mmepbl YC/IOBHBIX



rpadrueckux 0003HaueHHWY MOXXHO W YBeIWUWTh, €C/d 3TO, Harpumep,
Heo0X0MMO /il BIIUCHIBAaHUS B HUX TIOSICHSIOIINX 3HAKOB.

O0o3Hauenue ernem

O603HaueHWe yYacTKOB Lieried CAYXKUT [JIs1 UX OTO3HAHUSI U MOXKeT TakxKe
oTpakaTb WX (YHKI[MOHa/bHOEe Ha3HaueHue B 3eKTPUYEeCKON CcxeMme.
TpeboBaHus K 0003HaUEHHIO 1ieTiel TIPUHLIMITHAATBHBIX 3/IEKTPUUECKHUX CXeM
onpeznenensl ['OCT 2.709-72. CorsiacHO 3TOMYy CTaHZApTy BCe Y4YaCTKU
3/IEKTPUUECKUX 1leTiel, pa3zie/ieHHble KOHTAaKTaMH{ arllapaTtoB, OOMOTKaMu
pesie, TIpUOOPOB, MalllH, Pe3UCTOpaM{ W JPYTMMM 37IeMEeHTaMH, [[OJDKHBI
UMeTb pa3Hoe 0003HaueHue. YUaCTKH LieTiel, poXoAsiijie uepe3 pa3beMHbIe,
pa30opHble WIM Hepa30OopHbIe KOHTAKTHBIE COEJUHEHUS, [JOJ/DKHBI HWMETh
0JJMHaKOBOe 0O03HaueHue.

17151 0003HaUYeHNs] YUACTKOB I[eTiel MPUHIIMITHA/IBHBIX 37IeKTPUUYECKHUX CXeM
TIPUMEHSTIOT apaOcKue 1U(pbl M MPOMHUCHBIE OYKBBI JTATHHCKOTO ajdaBuTa.
[udbpsl 1 OykBbI, BXOAsIIMe B 0003HaueHUe, C/ieAyeT BBINOIHATbL OJHUM
pa3MepoM IHipudTa.

YTeHue TIPUHIUITHANBHBIX CXeM U 0COOEHHO 3KCTUTyaTal[ysl 3J1eKTpUUeCKuX

YCTAaHOBOK 3HAUWTEebHO VIIPOIIAIOTCS, €Cc/ld TIpu  pa3paboTKe cCXeMbl
MPOU3BOANTL 00OO03HaueHWe Iiereid Mo (PYHKI[MOHA/ILHOMY TIPU3HAKy B
3aBUCUMOCTA OT WX Ha3HaueHWs. Tak, HampuMmep, MOXKeT ObITh
PEKOMEH/IOBAaHO [I/I1 1llerled yMpaB/eHUsl, peryJupoBaHUsI M U3MepeHHUs
WCIM0J1b30BaTh rpymmy uucen 1-399, ans uener curHanusanuu 400-799, nns
terieli nutanus  800-999. Bwmecto rpynn  1mudp ¢yHKUHMOHaIbHAs
TIPUHA/IIE)KHOCTD 1]eTiel MPUHIUITHAIBHON CXeMbl MOXKeT ObITh BhIpaXkKeHa U
YCJIOBHO TIPUHSITHIMU OyKBaMHU.

OO6uue 1eny NUTaHUS T[epeMeHHbIM TOKOM MapKUPYHOTCs OyKBamu,
ob6o3Havaroiumu ¢asbl (Harpumep A800, B801 u T.1.). HyneBoii mpoBof
MapKupyeTcs ¢ JobaBneHreM OyKBbI N.

CunoBbie eruy rmoCTodHHOI'O TOKa 0003HAUaOTCA: HEUETHBIMU YUC/IAMU —
Y4aCTKH Heﬂeﬁ T10JIOXKUTETbHOM MMOJIIPHOCTHU, YE€THBIMM — YUYdCTKH I.[EHEﬁ
OTpHHaTEHLHOﬁ TTOJIAPHOCTH.

[TocneoBaTeMbHOCTL 0003HAUEHWM [IO/DKHA OBITH OT BBOJla HMCTOYHMKA
MUTaHUS K ITOTPebUTe TI0, a Pa3BeTB/ISAIONINECS YUaCTKU 0003HAUal0T CBEPXY
BHU3 B HallpaBJIeHUU CJieBa Harpaso.

+Ha puc. 15 npeacTaB/ieH npyuMep NMPUHLIMIUATBHOM 37IEKTPUYECKOU CXeMBbI
pacripefienuTelbHOM ceTU. Cxema BbINO/IHEHA C npuMeHeHneM ABP — Al
JI1s1 TIMTaHUSI JATYMKOB C YHUPUI[MPOBAHHBIM TOKOBBIM BBIXO/[HBIM CUTHAJ/IOM
ripuMeHeH 0JIOK MUTaHus [/ TTpeoOpa3oBaHusl ceTeBOro HarpsbkeHust 220B B



cTabun3upoBaHHOe HarpsbkeHWe 24B — A2. MO)XHO TIOpeKOMeH/I0BaTh
TIpUMeHeHre criefytolux Moaudukaimii 670koB TUTaHus: MeTpaH-602,
Metpan-604, Metpan-608, Metpan-602-Ex, BII KAPAT-22, BII-96. [l
3alIUTHI JIEKTPOINIOTPeOHTe el TTPUMeHeHbI BBIK/TFOUaTe I aBTOMaTHUeCKUe -
QF, wnampumep BA-47-29. (Cxema [OIOJHSETCS IIepeyHeM 3/1eMeHTOB
TIPUHLIUNUATBHOU 3JIEKTPUYECKOM CXeMbl pacripefie/IMTe/lbHOU CeTH, T[e
TIpelyCMOTPEHO  TO3WIIMOHHOe 0003HaueHWe, HaVMeHOBaHWe, KpaTKasi
XapakTepUCTHMKAa W  KOJMYECTBO  O/JIOKOB  TIUTaHWS  JIaTUMKOB  C
yHUGbUIMPOBAHHBIM BBIXO/IHBIM CUTHA/IOM, OJIOKOB TIUTaHUs KOHTPOJIIepa,
BBIK/TIOUATE/Iel aBTOMAaTUUeCKUX U T.J1. (Tabum. 4).

Tabnuia 4

[lepeueHb  2/1EMEHTOB  MPUHIUMIIAAIBHOW  3JIEKTPUUECKOM  CXeMbI
pacripeie/IMTeIbHOW CeTH

[To3uumoHH HaumeHoBaHue KomuuecTtB [Ipumeuan
ble v KpaTKasi 0 ve
o0o03HaueHust XapaKTepUCTUKa

6. 3ajaHusA Ha J1a00paTOPHbIE 3AHATHS

JIaGoparopHoe 3ansaTue 1.

Tema: Crioco0ObI TTpeoOpa30BaHus 3/IEKTPUUECKON SHEPTHHU B TEIIOBYIO.
[TpeoOpa3oBaHre 371eKTPUUECKOUM SHEPTUU B TEIVIOBYIO TI/IU 3/IeKTPOHArpeB
vMeeT yeThIpe OCHOBHbIE Pa3HOBUHOCTH, 1o KOTOPBIM
K/IaCCU(MULIMPYIOTCST TIPOMBIIIVIEHHBIE 37IeKTporneuu; 1) 3/eKTpoHarpeB
yepe3 COMpPOTHB/eHWe; 2) [OyroBOM 3eKTpoHarpeB; 3) CMelllaHHbIN
5/1eEKTPOHArpeB; 4) VH/IYKL[MOHHBIU Harpes.
OJIEKTPOHAarpeB  MeTa//TypruuyecKux TMedyerd HMeeT  CylL[eCTBEeHHbIe
MperMyIecTBa IO CPaBHEHHWIO C HarpeBOM B pe3yJbTaTe CXKWUTaHUS
yIJIePOJIUCTOTO TOIUVIMBA: BO3MOXXHOCTb TOJIyUeHMSI BeCbMa BBbICOKHX
temriepatyp Ao 3000° u Oosee TpyM KOHI[EHTPAL[MA 30H BBICOKUX
TeMIiepaTyp B OTMpeJie/IeHHbIX ydacTKaxX pabouero IMpoCTpPaHCTBA Tieueid;
JIETKOCTb WM TUVIABHOCTh PEry/JIMPOBAaHUSl BeIWUYMHBI U pacripefieieHust
TeMIiepaTypbl B pabouyeM IMMPOCTPAHCTBE; YUCTOTa pabouero mpoCTpaHCTBa
U BO3MOXXHOCTh H30€)KaTb 3arpsi3HeHHsI ero 30JI0M, Cepo, rasamMu H
pa3/IMYHbIMU MIPUMECSIMU: HU3KHe MOTePH MeTa/I/IOB CO IJIaKaMU, TTbUIbIO,
razamMuM U BCJIe[[CTBUe yrapa; BbICOKMM TepMMYeCKUMd K. T [,
pocruraroui 70—85%; Masioe KO/IMUeCTBO ra3oB U IbLIA; BO3MOKHOCTh
KOMITJIEKCHOM MeXaHM3al[ud W aBTOMaTH3alluM; Ky/JabTypa M UMCTOTa
pabounx MecT; BO3MOKHOCTh TIPUMEHSITH JIIOOyI0 Ta30ByIHO Cpeay U
BaKyyM.

K HemocTaTKaM 3/IeKTPOHArpeBa OTHOCSTCS: BBICOKOe TOTpe0seHue
3JIEKTPOJHEPTHY, 3HAUMTe/IbHO TIPeBOCXOJsdIee TMOTpebOeHre B APYTUX




OTpac/isIX HApOAHOIO XO3SIMCTBA, U KOHCTPYKTMBHOE OrpaHUuYeHue
MIPOM3BOJUTELHOCTA U MOILIHOCTH /11 HEKOTOPBIX TUIIOB 3/1eKTPOIeYei.
B Jla/ibHeMIleM B CBSI3M C YBeJWYeHWeM MOIIHOCTM U YMCIa
3JIEKTPOCTaHLMM, CHWKEHUEM CTOMMOCTH 3J/IeKTPOSHEepPruu U yBeJMueHneM
MOIIIHOCTA W  TPOU3BOJMTENIbHOCTH  3JIEKTpOMeYeld IepeurC/IeHHbIe
HeJ0CTaTK1 yTpaTsT CBOE 3HaueHue.
OO1iasi akTHMBHAasi, WIM BaTTHasi MOIIHOCTb TpeX(a3HOM 31eKTPOIevHOM
ycTaHOBKM P onpefiensieTcst mo gopmyisie
u | i Is i

O/leKTpoOHAarpeB yepe3 CONPOTUB/IEHHE

OTOT THUM 3/IeKTPOHArpeBa UMeeT HeCKOIbKO pa3HOBUAHOCTeH. [To criocoby
BbI/IeJIEHHS Tellla pa3/MuyaloT KOCBEHHBIM U TPSIMOM HarpeB; HauOo/bllee
3HaueHWe M pacrlpocTpaHeHWe B TIeYHOW TexHUKe KMeeT KOCBEeHHbIN
HarpeB, XapaKTepU3YIOIIUICS TeM, UTO TeTIO BbIZIe/IsieTCs B CrielinaabHbIX
HarpeBaTe/lbHbIX 3/IeMeHTaX (COTPOTHB/IEHUSIX) U TiepefiaeTcss OT HUX K
obpabaTeiBaeMOMy MaTepuany TeriooTAaueit. [1o TemriepaType pabouero
MPOCTPAHCTBA T[leuell pa3/MualoT HarpeB; HU3KOTeMIIepaTypHbIA B
nHrepBasie  100—700°,  cpepHetemmiepatypHbii  700—1200° wu
BBICOKOTEMIEePaTyPHbIN 1200—2000°.
[Ipy HU3KOTEMIepaTypHOM HarpeBe BecbMa OO/bIIIOe 3HaueHHe HMeeT
TeTyI000MeH MeXy HarpeBaTe/ieM W MaTepuaioM KOHBEKIIHeM, KoTopast
BCEMEPHO MHTEHCUGMUIUPYETCS  TPUHYJUTENLHOM  I[UPKYJISAI[HEN  C
OOMBITUMH  CKOPOCTSIMH Ta3a WIM BO3[yXa BHYTpH TiedueH. [lpwm
CpeJHeTeMIIepaTyPHOM M BBICOKOTEMITEPAaTyPHOM HarpeBe, 0COOeHHO MpH
OTCYTCTBUM TPUHY/UTEJBbHON LIUPKY/SLIMU ra30B, OCHOBHOE KOJMUECTBO
Terula TepefaeTcs OT HarpeBarejieli K oOpabaThiBaeMbIM MaTepuasiam
W3/TyueHueM. Onst 3/IeKTPUYECKUX neveit COTIPOTHBJIEHUST
BLICOKOTEMTIepPAaTypHbIM HarpeB WMeeT JIMIIb OTrpaHWYeHHOe 3HaueHUe.
OneKTpOHarpeB COTPOTHB/EHWEM Haillesl Haubosblilee TpUMeHeHHue [s
CYIIKA W oO)Khra MaTepuasoB, HarpeBa W TepMUYECKOW 00paboTKu
MeTaJIJIOB U CTJIaBOB, TUIABKH JIETKOTJIABKMX METaJ/I/IoB — 0JI0OBa, CBUHIIA,
I[UHKA, aTFOMUHUS, MarHUs U UX CIIJIABOB, a TaKXKe [I7is 1ab0opaTOPHBIX U
ObITOBBIX HYX. ITOCKOJIbKY, OJHAKO, NMPH KOCBEHHOM HarpeBe pa3Mep
HarpeBaTe/bHBIX 3JIEMEHTOB YBEeJIMUMBAETCS, a Pa3MellleHre X B pabouem
TIPOCTPAHCTBE I1€UM OKa3bIBAeTCS 3aTPYJAHUTENbHBIM, BEPXHHM TIpefies
MOIIHOCTA  3JIEKTPUUECKMX T[leuell  CONpPOTHB/IEHWS  OrPAaHUUYHBAIOT
BeJIMUMHOU 600—2000 KBT.
[1711 HOpMa/IbLHOTO TIPOTeKaHUsI Mpoliecca npeoOpa3oBaHUs /1eKTPUUeCKOn
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9HEpPryH B TEIJIOBYIO U JIUTETbHOW YCTOMUNBOM pabOThI HarpeBaTeIbHbBIE
3/IeMeHThl [IO/DKHBI  00/a/laTh C/IeAYIOIMMMHA  KauecTBamMH: OO/bIITNUM
yenbHBIM 37IeKTPUUECKHUM COTIPOTUBJIEHHEM, AOIMYyCKAIOIUM 0CTaTOYHOe
ToriepeyHoe CeueHWe 371eMeHTOB W OTpaHWYeHHYH0 WX JTUHY; MasbiM
3JIEKTPUYECKUM TeMIIepaTypHbIM  K03(h(UIMeHTOM, OrpaHUUHBaIOLUM
Pa3HUIy B 3/IEKTPUUYECKOM COIPOTHUB/IEHMM HArpeToro U XOJIOAHOTO
HarpeBaTess, TIOCTOSHCTBOM 3JIEKTPUUECKHMX CBOWCTB BO BpEMEHHU;
)KapOCTOMKOCTBI0O U HEOKUC/SIEMOCTbIO;  >KApOMPOUHOCThIO, T. €.
JIOCTaTOUHOM MeXaHWUYeCKOW MPOYHOCTBIO TPH BBICOKMX TeMIlepaTypax;
TIOCTOSTHCTBOM JIMHEWHBIX pa3MepoB; Xopollei o00pabaThiBaeMOCTbIO
MaTepuasna (CBapHMBaeMOCTb, IJIACTUUHOCTb U [Ip.). DTUM TpebOBaHUSIM
Haubosiee y/OBNETBOPSIFOT CIUIaBbl HUKeJs, XpOMa, >Keje3a (HUXPOM,
dexpanb U KapompodyHas CTajlb), TIPUMEHseMble B 3JeKTporedax
COTIDOTHBJIEHUSI B BHJE TIPOBOJIOKM WM JIEHTbl, W YIJIEPDOJUCTHIE
MaTepuasnbl, TpPUMeHsieMble B BH/e YrOJbHBIX, TPa(UTOBBIX WU
KapOOPYHJ0BBIX CTep’KHeH.
OmpezeneHvie pa3MepoOB HarpeBaTelbHBIX 3JIEMEHTOB MOKHO HayuHO
000CHOBaTb COBMECTHBIM PpeIlleHHeM [JBYX OCHOBHBIX YpaBHEHWH,
OIMCBIBAIOIIUX CYIIeCTBO PaboThlI HarpeBaresiell — ypaBHEHUs MOIITHOCTH
U ypaBHeHHS TeryiooOMeHa. ITOCKO/IbKY HarpeBaTe/bHBIM — 37€eMeHT
SBJIIETCS COCTABHOM YaCThIO 37EKTPUUYECKOMW Ie/d, TO /IS TIO/TydeHHs
HeoOXOAUMOW MOIIHOCTM OH [O/DKeH 00siafiaTh — orpefesieHHbIMU
pasMepamMu U comnpoTuBieHreM. C [pyroil CTOPOHBI, BCS TerioBast
SHeprusi, TIOJiyueHHasi B HarpeBaTeJlbHOM 3JIeMeHTe B pe3yJbTaTe
ripeoOpa3oBaHus MeKTPOIHEPTUH, A0/DKHA OBITh TepejjaHa TerviooTAauei
K TiepepabaTbiBaeMbiM MaTepuaiaM U (GyTepoBKe Tieud, [/ uero
HeoOX0JUMO WMeTb OIpe/le/leHHYI0 TI0BePXHOCTb, TeMIlepaTypy u
KoapduiiveHT TeruiooTAauu. EciM  TersooTaua HarpeBaTebHOTO
3jIeMeHTa He COOTBETCTBYET MPOUCXOJSIIEMY B HEM TeI/IOBbIZIE/IEHUI0 —
3/IeMeHT Oy/leT TieperpeBaThCsl, a €ro TeMIlepaTypa MOKEeT IIPEeBBICHUTh
JOTTyCTUMBIe /I MaTepuarna TIpefiesibl, UTO TpHUBeJET K pa3pylIeHHI0
HarpeBaTeJIsl.

Ha ocHOBaHMHU peIlleHHsT YpPaBHEHWS MOIIHOCTH JJIi HarpeBaTebHBbIX
3/IeMeHTOB J1t0001 (hopMbI M MaTepHasia BbiBeZieHa o011iasi hopmyia

[Ipy pacueTe pa3MepoB HarpeBaTeslss BeJMUYMHA W [IOJDKHA TOUYHO
COOTBETCTBOBATb €ro y/elbHOW TelyIoOTAaue, KOTOPYH) HaxoJsT
pellleHWeM COOTBETCTBYIOLL[ETO YpaBHeHUsI TeryiooOMeHa HarpeBaTelis,
K1agku v Marepuana A.Jl. CBeHuUaHCKWM TIpOaHa/JW3UpPOBaa YC/I0BUS
TeTJIOOTAQUU [IJI1  Pa3/IMuHBIX peajibHbIX HarpeBartefieli W COCTaBUII
rpaduKy ¥ Tab/IUIIBI, C TIOMOIIbI0 KOTOPBIX MOXXHO HaXO/IUTh BEJIMUHMHY W.
JlyroBoii 3/IeKTpOHarpeB

OTOT BUJ 3JIeKTpOHarpeBa IPUMEHSIETCS B BbICOKOTEMIIEPATYPHBIX
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9/IeKTPUUECKUX Tieuax OoJbIIION MOIIHOCTA TIPeUMYIIIeCTBeHHO /ISt
TJIaBKY pa3/MUHbIX MaTepuanoB. Ecim gyra roput mexzay 3/71eKTpOAOM M
repepabaTbiBaeMbIM B TI€UM MaTepyasioM, TO TaKue TeUr Ha3bIBarOTCs
reyaMy MpsAMOro AE€MCTBUSI C 3aBUCMMOW JYTrOW: OTKPBITOM — BUAWUMOM
(puc. 20, a) wnu 3aKpbITOM — HEBUAMMOMN AYTOM, MOTPY>KEHHOM B CJIOU
IMXTBI WK paciiiaBa (puc. 20, 6). Ecii gyra roput Mexxay 3/1eKTpojaMu
Y HeroCpe/ICTBEHHO He COIpUKacaeTcs C TepepadaThbiBaéMbIMU B TIeUd
MarepvajiaMM M TIPOJIyKTaMH, TO TaKWe T[euyd Ha3bIBAlOTCS TMedyamMu
KOCBEHHOTO [JIeHCTBUsI C He3aBUCUMOU ayroit (puc. 20, B). Haubonbiuum
TepMUUYECKUM K. TI. [. o0siajatoT JyroBble Ieud TpSMOro JelCTBUS,
0COOEHHO C 3aKpBITON AYyroi, MOCKOJbKY B HHUX MMEIOTCS HawIyullue
yCJIOBUS [iJIsi TeryiooOMeHa MeXXAy Ayrol ¥ MaTepuasioM, T03BOJISIOLMe
ObICTPO ¥ C OrpaHWYEeHHBIMM TIOTepsSIMH TeIljla HarpeBaTb MaTepuas [0
BeCbMa BLICOKOI‘/’I TeMIiepaTyphl.

N —"I

JlyroBble TeuM TIPSIMOTO JIeHMCTBUS TOMYUYWIA HauboJsibiliee TIpUMeHeHHe
JI71s1 BBITIJIAaBKU CTa/Id U (DeppOCTI/IaBOB, TJIaBKU U papHUPOBaHUS MeId U
HUKe/Id UM TepepaboTKU Pa3MUHOrO PYAHOTO Chipbs. [Ipu TiaBKe
MeTaslJIoOB W1 CT1/IaBOB C BbICOKOU (MeTanIMuecKom)
3/IeKTPOTIPOBA/IHOCTHI0 MOKHO paboTaTh TOJBKO C OTKPBITOW [AYrow,
ropsiilei Ha MOBepXHOCTH MaTepuasa, TaK KakK MOTrPy>KeHHe 371eKTPOZIOB B
CJION MaTepuasia ToBeZieT K KOPOTKOMY 3aMblkKaHHWI0. PaboTa c 3aKphIToi
Oyroi BO3MOJKHa, KOrfja TiepepabaTbiBaemMble MaTepuaabl U TPOYKTHI
VMET OrpaHUYeHHYH (He MeTa/U/TMYeCKyr) 3JIEKTPOIPOBOJHOCT.
lyroBbie reurd HeNpsiMOTO JeHMCTBUSI TIPUMEHSIFOTCS B TeX CydasX, Korja
COTIPUKOCHOBEHHE TiepepabaThiBaéMOro MaTepuana C Ayrod yXyZAllaeT
KaueCcTBO MPOJYKTOB WM yBe/MUMBaeT MOTEepU, HarpuMep TpU TlaBKe
HEKOTOPBIX IIBETHBIX MeTa/UIOB W CIUIaBOB (/laTyHb, OpOH3a W [p.).
CrnenyeT 0cob0 MoAUepKHYTh, UTO yTOBOM 371eKTPOHArpeB B OTIMYKE OT
HarpeBa COTIPOTUB/IEHHEM He MMeeT KaKHX-/M00 orpaHUueHui 1o ooiiei
MOILLIHOCTH revem.
IlyroBoii 37eKTpOHarpeB cjaraeTcsi W3 Tipoljecca Tipeobpa3oBaHus
571eKTPO3HEPTHU B TEIJIOBYHO, TIPOTEKAOILIETO B rOpPsLer Ayre, U IpoLecca
TeruyiooOMeHa MeXy /[Ayrod, matepuasioMm U ¢yTepoBKou. OrmucaHue
3aKOHOMEDHOCTeM TIepBOr0  mMpoLecca SBASeTCS TpeaMeTOM  Tak
Ha3bIBaeMOW TeOpHHU AYTH U 0COOEHHO AYTH TIepeMeHHOr0 TOKa OOJIbIIoi
MOIIHOCTU. 3HAUUTEe/TbHBINA BK/IaJ B Pa3paboTKy Teopuu Ayru BHecu B.B.
[TetpoB, B.®. MutkeBuu, C.!. Tenvubii, N.T. XKepapes, K.K. XpeHos,
I'.A. CucosiH u ap. Boripocamu TeryiooOMeHa MeXXAy Ayroi, MaTepraaoM U
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¢dbyTepoBkoii 3aHumanuch .A. duomupgoBckuii, H.B. OkopokoB u ap.
OnekTpyUyeckasi Ayra MOXeT ObITb TIoJiydeHa TIpU TIOCTOSSHHOM W
TepeMeHHOM TOKe, HO BCe TIPOMBIIIJIeHHbIe Teur paboTaloT OOBIYHO Ha
repeMeHHOM Toke. /[ljid yCTOMYMBOrO TOpeHusi AYTU WU OrpaHUuYeHust
TOJTUKOB TOKa TP KOPOTKUX 3aMbIKaHUSIX MOC/Ie/IOBATEIbHO C Heu B
S/IEKTPUYECKYH0  Liellb  BKJ/KOUYAeTCsl WHAYKTUBHOE  COMNPOTUBJIEHUE,
TIor/IoIT|aroITiee HeOOJIBIIYIO JIOJTF0 aKTUBHOM MOIITHOCTHU. I1pu riepeMeHHOM
TOKEe B TeUeHHe KaXK[Oro TO/yrnepuoja HarpsbkeHhe CeTU U Cula TOKa
JOCTUrar0T MakCMMyMa U IMpoxXoAaT uepe3 Hy/b. Ha puc. 21, a rnokasaHsl
TeopeTUYeCcKre KprUBble MTHOBEHHOI'O 3HAUeHUsl CUJ/Ibl TOKA U HallpsKeHUs
ayru In v Upg w HanpsbkeHuss mdraromjero ucrounuka Uwnct. Korga
HarpspKeHWe MCTOYHMKA MOoCJie Mepexoja uepe3 HyJ/b HauMHAeT pacTw,
[lyra 3aKWAraeTcsi TOJBKO TIPA [JOCTW)KEHUM BeJIMUMHBI HampsKeHUs
3akuranust Ul. C 3TOro MOMeHTa B LielH TMOSIB/ISIETCS TOK, BO3PACTaOLLIUU
T0 TepUOANYECKOr KPUBOH, OTIMYHOU OT cuHycoubl. [lyra 3aTyxaeT rnpu
HanpspKeHWM 3aTyxaHus T. e. paHblile repexoza uepe3 HyJb HalpshKeHUs
WCTOYHUKA, U B 3TOT MOMEHT Tipekpaiaetcs ToK. [locse nepexozaa uepes
HYJIb BCe OIMCaHHbIe SIBJIEHUS MMOBTOPSIOTCA. TakuM oOpa3oM, TOK B Jyre
WJeT TIPePhIBUCTO M Jyra TO 3a)KUraeTcsi, TO Toracaer. [IJIMTebHOCTH
repepbIBOB B TOPEHUM AYTH 3aBUCUT OT MHOTHX (DAKTOPOB U, B YaCTHOCTH,
OT MaTepuasa 3JIeKTPOZJOB, CTeleHU pa3orpeBa MeYHOro IMPOCTPAHCTBA U
np. TloHATHO, UTO MpephIBUCTast yra CHWXaeT 3((eKTUBHOCTb AYrOBOrO
HarpeBa M TMO03TOMY [OJDKHBI CO37aBaThCsl YC/IOBHs, oOecreurBaroiiiyie
HelpepbIBHOE TOpeHHe AYTd IepeMeHHOro Toka. OCHOBHBIM CpeLCTBOM
[/I1  HenpepbIBHOIO TOPeHUs1 [JyI'M I[IepeMEeHHOTr0 TOKa  SBJISIeTCA
rocjefioBaTe/lbHOe  BK/IFOUEHMe B Lellb  AYTW  HWHAYKTUBHOTO
COTPOTUBJIEHNS, 4yTOo BU/HO us3 puc. 21, 6 51 B.
WccnenoBanue quddepeHIalbHOTO YpaBHEHUs IyTU MIePeMEHHOr0 TOKa,
MMeRoLel B 1[eM aKTUBHOE Y UHAYKTHBHOE COTMPOTHUBJIEHUS, OTNPeenio
COOTHOLLIEHWE BeJIMUUH UHAYKTUBHOrO X U aKTUBHOrO R compoTHBiIeHUH,
obecrieurBaroiliee  HerpepbiBHOE TOpeHWe [Jyrd TpU  3a/laHHbIX
HanpspkeHUsix uctounvka Uunct u nyru Ug (puc. 22).
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O deKTUBHOCTL yTOBOTO HarpeBa B BechbMa OOJIBIIION CTereHH 3aBHUCUT
OT 5J/IeKTPUUYECKOTO pe)KuMa ropsiilleid Ayrd W, B TepByI ouepe/ib, OT
BeJINUKH HarpsoKeHUst v CHUJIBI TOKa.
B HacTosiiiiee BpeMsi ellle He cO3/aHa HayyHO OOOCHOBaHHasi MeTOAMKA
omnpejie/ieHUs] HAWBBLITOJHEMWIIIer0 HarpsUKeHUsl [Jisi TIMTaHUsl JyTOBBIX
rieveif. [To3TOMY HarpsbkeHYe BHIOMPAIOT T10 JaHHBIM 3aBO/ICKOM TTPAKTHKH
B ripesiesiax oT 100 go 600 B, ipruem Oojiee BBICOKOe HarpsbKeHHe 00bIYHO
TIPUHUMAETCST [IJI1 IyTOBbIX Tleuell OO/bIIION MOIITHOCTU W [I/Is1 Teueid C
3aKphITON Ayroit. CBsi3b MakCUMasbHOTO pabodero HarpsbkeHuss UNMMH U
HOMUWHA/bHOW MOILHOCTY Meurd PHOM TMpPUHSITO BbIPa)KaTb 3MITMPUUECKOU
dhopmynoi

rie k U n — sMmnupudeckre KO3(DPULHMEHThI, UMeEIOIlIe pa3/uyHbIe
3HaueHMs B 3aBUCUMOCTU OT THUIIa MeUM U XapakTepa rpoijecca. Hampumep
[T AYTOBBIX CTaslellylaBUIbHBIX meuedd K = 15; n = 0,33. Pabora Ha
TIOBBIIIIEHHOM HarpsbkeHUM Oojiee paljoHa/bHa, TaK KaK CHUKaeT MoTepu
57IeKTPOSHEPTA W yBeIMYMBaeT [JIMHY W TeIUIOBOe W3/yueHUe [IYTH.
Bepxauii mipesen Hanpsbkenus (600 B) o00yc/ioBieH B OCHOBHOM
YC/IOBUSIMH ~ JIEKTPUUECKOW  M30JI[MM  Teun U Oe3oracHoCTd
00CTyKMBAFOIIETO repcoHa’a.
[Tocse ompezesieHUs] BeJTMUMHBI HaNpsDKeHUST BLIOOD IPYTHX TOKa3aTesiei
37IEKTPUUYECKOr0 PeXXUMA 3JIeKTPOIEeUHOM YCTAaHOBKU C JYTOBBIM HarpeBOM
— ONTHUMAJIbHOW CWJbI TOKa, COS @ U K. M. . — TMPOU3BOAUTCS MO ee
pabourM XapakKTepucTHKaM. Paboune XapaKTepHUCTHKH [yTOBBIX Ieueit
HaxoAST TIOCTPOEHWEeM KDPYrOBBbIX JAWarpaMM: [Jisi  [IeMCTBYIOIIUX
3aBO/ICKMX Teueli CHUMAKOT C HaTyphbl, [/151 BHOBb MPOEKTUPYEMbIX Meue
— To pacyeTHbIM JlaHHbIM.
[171s Teopyy AYrOBOTO HarpeBa M pacueTa JyroOBbIX Tledeil BecbMa 0oJibIioe
3HaueHWe WMeeT TIpollecC TeruiooOMeHa MeXAy Tropsieid Ayrod u
riepepabaTbiBaeMbIMU B TIeUU MaTepuasaMd. OHAKO Teopus TeryiooOMeHa
B paboyeM TPOCTpPaHCTBe AYTOBBIX Teuell HAXOAUTCS ellle B HauaabHOU
CTafiid CBOETr0 pa3BuUTHS W TpeOyeT pAanbHelrnei yriaybieHHON
pa3pabOTKH.

CMellIaHHBIN 3/IEKTPOHArpeB

OTOT TUN  HarpeBa, SIBJSIFOLLMKCS ~ pe3y/JbTaTOM  COBMECTHOTO
TeTJIOBbIZIe/IeHUs] B 2JIEKTPUUECKOW Ayre U B COMPOTHB/IEHUM CJIOSI IIIUXThI
WM pacljiaBoB, HWMeeT OCHOBHOE 3HaueHWe i PyJHO-TePMUYECKUX
reyeii, BBITIIAB/ASIOMIMX (eppocCIuiaBbl, UYTyH M TiepepabaTbIBaroIUX
pPY[HOEe CbIpb€ W MOJYNPOAYKThI L[BETHOM MeETa/Vlyprud U XUMHUUECKOU
TIPOMBILIEHHOCTH.

B Haubojiee C/I0)KHOM CJiydae 37eKTPUUYECKU TOK, TMPOXOJAIIUM uepe3
YTy W CJIOM IIMXTHI, IIJIaKa U MeTasija, mpeobpa3yeTcst B HUX B TETIJIOBYIO


http://metal-archive.ru/uploads/posts/2015-06/1433257852_46.jpeg

sHepruto  Qayru, Qumxtel, Quuiaka, Q Metamna, Teun Po0ig
Tipe/iCTaBJisieT CymMMy TepeuYnCIeHHbIX TeTJIOBbIZeIeHU M.
[IpyHUMNHaNbHAsE CXeMa pacueTa BCeX 3TUX TEIVIOBbIJe/IeHUN U CBSI3b UX C
reoMeTpuell TOpHa pYyAHO-TEPMHUYECKMX TIleueli Oblla B CBOe BpeMs
OCBell[eHa aBTOPOM HO /iJif TOYHOT'O pacueTa TelJIOBbIIe/IeHUU He JOCTaeT
elle OYeHb MHOTMX [JaHHbIX [0 TEPMUYECKOW XapaKTepUCTUKe [OYTH,
3/7IeKTPOCOMPOTHB/IEHUSIM ILIMXThI M pacIijiaBoB, (opMe U pa3mepam
TOKOTIPOBOZSIIMX Y4yaCTKOB M T. M. COOTBETCTBEHHO MpeJI0XKeHHbIN
aBTOPOM MeTO/IOM pacueTa PY/JHOTePMUUECKHX 3/IeKTporieueid HOCUT MoKa
OpHEHTHMPOBOUHBIM XapakTep MW HMeeT OrpaHWYeHHOe TMpHUMeHeHHe.
[nisg 1BeTHOW MeTa/yprud Haubosiblilee 3HaueHWe WMEHT pPYJHO-
TepMUUecKre Tieud, paboTaroiiye C 3/1eKTpojiaMd, TIOTPY)XKeHHbIMU B
TONCTBIM ~ CJIOW 1Jlaka, B  KOTOPBIX TIPOMCXOAWT  CMeIlIaHHbIN
57IeKTPOHArpeB, CK/IabIBAIOLIUUCS M3 [BYX OCHOBHBIX COCTaBJISIOLIUX:
Qayru U Quinaka.
M.C. MakCUMEeHKO TIpe/JIOKWI pas3feiTb BCe 3JIeKTPOTePMUUeCKHe
MpoLIeCcChl Ha JBe OCHOBHbIE TPyMMbl; 1) MpoLiecChl, B KOTOPBIX [OJIst
9Hepryu, TorJoliaeMas B iyre p, O0/bliile 10U YHEPrUH, TIOT/IOIaeMOl B
LIMXTe W paciilaBax 2) MpoLecChl, Y KOTOPbIX p < (. [IpuMeHUTENBHO K
9TOM K/1accubUKalyd UM ObITH JJaHbl BeCbMa M0jie3Hble peKOMEeH/IAlAH T10
BbIOOPY BTOPHUYHOTO HaMpsDKeHUs, e/ IbHON MOIIIHOCTH ¥ pa3MepoB ropHa
snekTpuueckux mnever. M.C. MakcMMeHKO OJHMM U3 TepBbIX IpOBes
V3yuyeHue 3/1eKTPOIJIaBKU CyJIb(UIHBIX MeJHO-HUKeNeBbIX pys Poccuu Ha
IITeliH U ero paboThl SIBUINCH LIeHHbIM BKJ/Ia[JOM B TEOPUIO CMEIIaHHOTO
yjIeKTpoHarpeBa. B mocnexyroiieM 3aKOHOMEPHOCTH pPabOThl PYAHO-
TePMUUYECKUX Tiedell [IBeTHOW MeTas/uTypruM ObITM MCC/Ie[OBaHbl aBTOPOM
Ha MOJie/iiX U 3aBOJCKUX Ileyax, YTO TI03BOJMIO C(HOPMY/IMPOBATh
OCHOBHBIE TIOJIOXKEHHSI TEeOpUH 3THUX T[eueM, OCBeleHHble B IJiaBe
«DJIeKTPOI/IaBKa Py, U KOHLIEHTPaTOB».

NHAYKIMOHHBIN 3/1IeKTPOHArpeB

VHOyKIMOHHBIM ~ 2/IEKTPOHArpeB  OCYILECTB/SIETCS 1O TPUHLUITY
TpaHcdopmarTopa, y KOTOPOro BTOpuYHasi 0OMOTKa 3aMKHyTa Ha. cebs, B
pe3yJibTaTe 4ero WHAYKTHUPYeMbI 3/1IeKTpUUeCKUid TOK mpeobpasyetcs B
TeTUIOBYIO0 SHepruio. Pojib BTOPUUHOM OOMOTKM urpaeT OOBIUHO caM
HarpeBaemblii Marepuasa. OJieKTpUUYecKas »SHeprusi, TMoABOAWMAas B
MePBUYHYI0 OOMOTKY (MHIYKTOp), COBepINaeT CJIOXKHBIA Tepexos B
9HEeprui0 ObICTPOTIepeMeHHOT0 MAarHWUTHOTO TI0Jis, KOTopasi, B CBOMO
ouepe/ib, BHOBb I€peXO/JUT BO BTOPUYHOW LIeNMA B 3I€KTPUUYECKYHO
SHEpruio, Tipeobpa3yeMyr0 37eCh 3a CUeT COMpOTUBJIEHHS LeMud B
TeIJIOBYI0 SHeprut0. Eciu HarpeBaeMbli Marepuas (peppoOMarHvTeH, Te
YyacTb JHEPrMM TIePeMEeHHOTO MarHUTHOTO TIosi rpeobpa3yercs B
TEIUIOBYIO SHEPrHI0 HeTOCpe/[CTBeHHO, 0e3 Tepexofia B 3/eKTPUUECKYHO
SHEPTHI0.

Haubosbiliee  pacripocTpaHeHWe B TeXHWKe WMEIOT JIBa  TWIIA



VHAYKIMOHHBIX Tleueil: 1) Teun C ykKesie3HbIM CepAeuHUKOM; 2) reun 6e3
CcepAeYHrKa — BbICOKOYACTOTHBIE.
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[Teun c >kesie3HbIM CEpPAEUHUKOM UMEIOT TIPUHIMIHANIBHYIO cXeMy (puc.
23, a), MOXOXKYyH Ha cxemy OObIYHOTO TpaHchopMaropa, y KOTOpPOTO
repBuuHasi 0OMOTKa Haca)keHa Ha JKeJIe3HbIH CepJieuHHK, a BTOPUYHAas
rpe/icTaB/ieHa 3aMKHYTbIM KOJIbIIOM pacIllaB/IeHHOTO MeTajia, T. e.
COBMeIIleHa C Harpy3Koi. B pe3y/sibTaTe SHepruyHoM UPKY/IALIMA MeTasll,
HarpeBaemMbli B KO/bI[EBOM KaHase, TOZJHUMaeTCs BBepX B pabouee
MPOCTPAHCTBO TleUd M, COMNPUKACasICh C HaXO[AIelcss TaM IIUXTOMH,
HarpeBaet 17} pacriaBJsieT ee.
[Teun 06e3 cepaeyHHWKa TI0 CBOEH CXeMe TIPeJCTaB/ISIOT BO3AYIIHbBIN
TpaHchopmarop (puc. 23, 6), MepBUUHON O0OMOTKOW KOTOPOTO SIBJISIETCS
MeJHasi KaTylllka — WHAYKTOpD, a BTOpHWYHasi—cCaMa MeTajiduecKas
1IMXTa, 3arpy’keHHast B TUT€JIb.
HeiicTBytoIlee 3HaUeHUe WHYKTUPYeMOW 3/1eKTPOABIKYIleld cumbl E. B,
3aBUCUT OT aMILUTUTY/IHON BeMUUHBI M10JI€3HOT0 MarHUTHOTO MOTOKa P,
BO, YaCTOTHI MepeMeHHOro ToKa f, mep/cek, uncia BUTKOB OOMOTKUA W, H
BbIpakaeTcst popMyJion
;

4, 4440, (47

B meuax c JkKe/le3HBIM CEPAEUYHHKOM BeJIMUYMHA [JAOCTAaTOUYHO OoJbIast
6sarofapsi KOHI[eHTPAL[MH T10/Ie3HOTO MarHUTHOTO TIOTOKa B C€p/IeUHMKeE, a
B Tleuax 0Oe3 cep/leuHMKa BeJIMYMHA Maja H3-3a OOJIBIIIOrO0 MarHUTHOTO
paccerBaHusl. BciencTBrhe 3TOro B MHAYKUIMOHHBIX Te4Yax C JKeJIe3HbIM
cepJleUHUKOM HeoOXOoAMMasi BeJTMUMHA 3JIeKTPOJBIDKYIIeN cumbl E jerko
[IOCTUTAeTCsI Ha T[epeMeHHOM TOKe C HOpPMaJbHOM U TIOHWKEHHOU
yactoToii (f<50 ri1), B TO BpeMs Kak Jij1s redeii 6e3 >kejie3HOr0 cepieYHUKa
Masioe 3HaueHre dOM MPUXOAUTCS KOMIIEHCUPOBATh TOBBIIIIEHHEM YaCTOThI
MUTAIOIer0  [epeMeHHOro0  TOKa, KoTopas /i OO/bIIMHCTBA
OeccepZieUHMKOBBLIX Tedel HaxoguTcssi B mnpefernax 500—10000 ri.
ViMeHHO TI0 3TOW TIpUUMHE WHAYKIMOHHbIE TIeun 0e3 >Kejle3HOTo
cep/ieuHHKa  OOBIUHO  HA3bIBAIOTCS  BBICOKOUACTOTHBIMHM  TI€UYaMH.
OcHoOBHble TpeUMYyIlleCTBa HWHAYKIIMOHHOTO HarpeBa  CreAyHOIIue:
BblJle/leHVMe TeIla TMpsSMO B MacCe HarpeBaeMoro Marepuana, uTo
yMeHbIIIaeT pOJb TeryIo0OMeHHBIX TIpoIieccoB, obecrieunBaeT Oosiee
paBHOMEpHbIM MPOrpeB  MaTepuaja U 3HAUUTEJbHO  [OBBIIIAET
TePMUUYECKUM K. M. [. MHAYKUWOHHBIX Tleuel; UCK/IIOUUTe/bHasi YMCTOTa
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pabouero  mpoctpaHcTBa  meueid  (0OyC/OBAeHHass  OTCYTCTBUEM
3arpsi3HSAIOIIUX ~ €ro  MNPOAYKTOB TOpeHWs  TOMJIMBa, MaTepuasioB
HarpeBaTe/IbHbIX 3JIEMEHTOB W 3JIEKTPOZIOB), TO3BOJISIOIIAs T10/1y4aTh
0co00 UHCThIe MeTa/UTbl U CIUIaBbl; BO3MOXXHOCTb TTO/THON W30JISI[UU
pabouero TpOCTpaHCTBa Tieuell OT OKPY)KAIOILL[ero BO3[yXa U BeeHUs
M7IaBKU B BaKyyMe WIM B Ta30BOM 3all[UTHOM aTMocdepe; BO3MOXHOCTb
MoJiyueHUsi BeCbMa BBICOKOW TeMIiepaTyphl, JUMUTHPYEeMOW TOJIbKO
CBOMCTBaMM HarpeBaemMoro Martepudaga U  OTHEYIIOPHOW  KJIaJKu;
JHEpPruyHoe TiepeMellliBaHWe  paclJIaBOB  3/IEKTPOMarHUTHBIMU U
TeIJIOBbIMUA TMOTOKaMH, I03BOJISIIOLLee T0/y4yaTh CIUIaBbl PaBHOMEPHOIO
XUMUYECKOTO  COCTaBa; BBICOKAas  y/e/bHas  MPOM3BOJUTETbHOCTb
VHAYKLMOHHBIX Tiedeii; O6osbliiasi CKOPOCTh HarpeBa W TUIaB/ieHUs; Majibie
MOoTepd MeTa/VZIOB OT yrapa; BbICOKasi TeXHWUYecCKasi KyJbTypa IeuHbIX
arperarTos, OTCYTCTBUE MbIIA U rasos.
K HemocTaTkaM WHAYKIMOHHOTO HarpeBa OTHOCSITCS: TTOHMKEHHBIU
KO3 (UIIMeHT MOIIHOCTH, TIOCKOJIbKY /i1 Tleuell C  >Kesie3HbIM
cepgeunukoM cos @ = 0,3/0,8 u g GeccepieUHUKOBBIX Teued cos ¢ =
0,03/0,1; orpaHuyeHHble pa3mepsbl, MOLIHOCTb U eMKOCTb UHAYKLIMOHHBIX
rieyeii 10 CpaBHEHUIO C APYTMMU arperataMu; CJI0XKHOCTb 3JIEKTPUUECKOT0
obopyioBaHusi OecceplieUHHUKOBBLIX Tieueid, TPeOYyIOmUX —CrenraJbHbIX
VMCTOUYHUKOB TIepEMEHHOTO TOKa BBICOKOM YaCTOThl M KOH/€HCATOPHBIX
Oarapeli 3HauMTe/IbHOM E€MKOCTH; OTrpaHUUeHHas CTOWKOCTh (DyTepOBKHU
KaHaJIoB Teyell C >Kele3HbIM Cep/IeYHUKOM U TUT/el bGeccepAeuHUKOBBIX
reyvei: HU3Kast TeMIiepaTypa HarpeBa 111/1aKOB.
[TperMyiiecTBa MHAYKIIMOHHOTO HarpeBa OOYC/JIOBWIA €0 IIUPOKOe
pacnipocTpaHeHue. WHAYKIIMOHHbIE TleUd C >Kee3HbIM CepAeuHUKOM
SIBJISIFOTCSI B HACTOsIIIlee BPeMsi OCHOBHBIM arperatoM Jjisi T/IaBKU U JIUTbSI
I[BETHbIX METas/uIOB U TIPOU3BO/CTBA LIBETHBIX CIJIaBOB. VHyKIIMOHHBIE
neun 6e3 cepieuHrKA TIPUMEHSIIOTCS /IS TUTaBKH 1[BETHBIX U 6/1aropoIHBIX
MeTa/uUIOB U /Il TIOyueHUs] KauyeCTBEHHBIX CTalbHbIX OT/JIMBOK. B
MeTasuTypruy Me/iv, HUKess Y [MHKa TakKyKe MPUMEeHSIOTCSI UHYKI[MOHHbIe
neun, paboTtaroilye Ha KOHEUHBIX IepefenaX. VIHAYKIIMOHHBIA HarpeB
IIIMPOKO  TIPUMEHsIeTCSI Ha  MAalllMHOCTPOMTENbHBIX  3aBOZlAaX  TIpU
TepMUUeCKOr 00paboTKe pa3MUHbIX MeTa/VIMyecKuX 3aroTOBOK U
W3/1e/TUM.

Teopusi MHAYKLMOHHBIX Tieueld C ykKesie3HbIM Cep/leYHUKOM 0a3upyeTcs Ha
TeOpUH OHO(A3HOr0 ABYXOOMOTOUHOTO TpaHC(opmaropa C yKere3HbIM
cepgeuHukoM. OTivume 00BIYHOTO TpaHCopmMaTopa OT MHAYKIMOHHOMN
ey C OKejie3HbIM CepAeYHUKOM 3aK/liuvaeTcs B TOM, UTO ¥
TpaHcopmaTtopa BTOpHYHass O0OMOTKa W CeTh TOTpeOsieHHs1 (Harpy3ka)
Haxo/AITCS Ha 3HAuWTeTbHOM PACCTOSHUM OJlHA OT [Jpyro, a B
VHAYKIIMOHHOW TIeUM BTOpUYHAasi OOMOTKAa COBMeIlleHa C Harpy3kou u
Tipe/iCTaB/IeHa KOJIbLIOM pacryiaB/JeHHOT O MeTasuia.
[TpeoGpa3yemasi MOIITHOCTb PTIp MOXKeT ObITh BhIpa)keHa uepe3 BTOPHUUHbIN



TOK [2 ¥ dakTHueckoe akKTMBHOe COMNPOTHB/EHHE MeTasla B KaHase I2
(opmysion

MolHOCTb, TepsemMass B HWHAYKTOpe (3/71eKTpUueckue motepu) Pam,
BbID@)KaeTCsd 4epe3 TMepBUYHbIM TOK I1 W (akThueckoe aKTUBHOE
COTIPOTHBJIeEHHE 0OMOTKU UHAYKTOPA

I oy

[TosHast akTvBHAas (BaTTHAas) MOIIIHOCTb UHAYKIIMOHHOM Meur C yKee3HbIM
cepieuHuKoM P Oyzer

B Teopuu WHAYKIHMOHHBIX Tieuell 6e3 >Ke/le3HOTO Cep/leuyHUKAa 3TH TeUr
pacCMaTpyBalOTCS KaK BO3AYIIHbIe TpaHC(POPMATOpbl, y KOTOPHIX B
pe3ysibTate OTCYTCTBUSI 3aMKHYTOIO  JKeJI€3HOTO0  MarHUTOINPOBOJA
MarHuTHble TIOTOKW TIPDOXOJSAT TI10 Tiepepa0aThbiBaeMOM IIUXTe U TIO
BO3JyXY.

YacToTa nuTaroiiero UHAyKTOp TlepeMeHHOro ToKa f 3aBUCUT OT eMKOCTH
(MOLJHOCTU) WHJAYKUMOHHOM TIeYd U  Y[eJbHOTO COMNPOTUB/IEHUS
niepepabatbiBaeMoil 1IMXThI p2. KcciiefoBaHUs TMOKa3bIBAlOT, UTO ueM
Gosbille eMKOCTh €U U ee pa3Mepbl, B UaCTHOCTH JUaMeTp LIUXTHI d, CM,
Y ueM MeHbllle yj/elbHOe COMNPOTHB/EHHE paclllaBJeHHOro MeTaia p2.
oM/cM3, TeM MeHbllle MOXXeT ObITb MWHMMAasabHas dYacTtoTa fmuH, TII;
yKa3aHHasl 3aBUCUMOCTb BbIpa)kaeTcsi (hOpMyJi0it

Kaxkmoli eMKOCTH Tieurd ¥ COTIPOTHMBJIEHHIO COOTBETCTBYET OIpefie/ieHHast
onTHMMasbHasi YacTOTa MUTAIOLer0 TOKa, NMPU KOTOPOW K. M. [. TeuH
J0CTHTaeT BO3MO>XHOT'O MaKCHMasabHOT0 3HauYeHwUsl. Ans
Oeccep/IeUHUKOBBIX Tieueli OOMbBIION eMKOCTA (MOII[HOCTH) OKa3aloch
BO3MOXXHbIM TIPUMEHSITh TIOHM)KEHHYI0 4YacCTOTy TIepeMeHHOro TOKa,
BILUIOTh 70 HOPMaJIbHOM 50 I'Ll.
AKTHBHasi MOILIHOCTb Oeccep/ileUHUKOBOM meur Pa COCTOUT M3 MOIL[HOCTH,
npeobpa3yeMoil B ILIKMXTe, W MOI[HOCTH, TepseMOll B MHAYKTOpe, U
BbIpa)kaeTcst popMyJioit

Ha ocHoBaHMM 3aKOHOMEDHOCTeH TIIpOLIeCCOB TOpeHUs TOIUIMBa U
npeoOpa3oBaHusl 3/IeKTPUUECKON SHEPrUd B TEIVIOBYI0 MOTYT pPelllaThCs
crenyomye Haubosee BakKHBbIe 3aJaud I10 TEOPHH, 3KCIUTyaTallud |

MIPOEKTHUPOBAHUIO MeTasuly pruyeckux reyvei:
a) BbIOOD cCHUCTeMbl HarpeBa Tmeuei (yrjiepofucToe TOIUIMBO WU
3JIEKTPO3HEPIHs);

6) BbIOOp THMAa W COpPTa TOI/IMBA W CHUCTEMbI €r0 C)KUTAHUS,;
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B) BLIOOD MapaMeTpOB 3/IeKTPOIHEPTHH M CHUCTEMBbI ee MpeoOpa3oBaHUs B

TEeTIJIOBYIO 3HEprulo;
r) pacyeTsl TIPOLIECCOB rOpeHUst TOT/INBA;
) BbIOOD v pacuer TOIOYHBIX YCTPOWUCTB;

€) pacueT ¥ KOHCTPYHMPOBAHUE JIEKTPUUECKHUX TIeUei.

JIaGopaTopHoe 3aHsATHE 2

Tema: «BpiOop 3/1eKTPO0OOpPYIOBaHUS [IJIs1 B3PHIBO- U I10>KaPOOMACHBIX
TIOMell[eHUN»

Ienb: HayuuTbCsl [JenaTb TMPaBWIbHBIA BbIOOp /71 B3PbBIBO U
T10’KapOO0IaCHbIX MOMeLeHUH.

CoppeMeHHREE NPEeqIpHATH NapakTepHIVEIOTCH HCNONBEIOBAHKEM, NepepadoTkoii
H nonydeHHeM GonblIOro KONHYMECTBA NOKAPOBIPEIBOONACHBIX Npoaykros. [Ipons-
BOACTEBEHHEIE MNPOUECCEl 3ITHX NPednpHATHIl CEXZAHEL C PEAlEHON OMACHOCTERY ODpa-
FIOBAHMA BIPRIBOONACHON Ccpelbl, KOTOPAd MOMET BOCIIAMEHHTECH OT HCKDP 3aMbBIKAa-
HHA M PA3MBIKAHHA WIEeKTPHHeCKHX ueneiil H Harpereix 4acTeil aekTpoobop v A0BaAHHA .

BiprisoonacHoii cpeloii ABIsHTCH CMECH BRIUIECTE (FA30B, Napop, NbUIEi) c
BOZAYXOM H JAPYTHMH OKHCIIHTEIAMM { KHCAOPOIOM, OFI0OHOM, XIOPOM, OKHCIAMH A30-
TA W Jp.), CONOCODHBE K BIPEIEYATOMY [NPEBPALIEHHID, 4 TAKME HHIHEHIYVAIEHLIE BE-
WiecTEa, CKIOHHEBIE K BIPEIBHOMY PAIIOMEeHHID (AUeTHIIeH, 030H, MHAPaIHH, aMMHaY-
HAH CENHTPa | ap._).

Ocnoanbimly  RAPEWEMPaMi, Xdparkmepusviowmiml  83pse00naciocms  cpedsl,
ABMAKOTCH. TEMIEPATYVPAE BCOLIMKH, KOHUSHTPALMOHHEIE H TEMIIEPATYVPHEIE ITPe1eIk
BOCIUTAMEHEHHA; TEMNEPATYPa CAaMOBOCILIAMEHCHHA, HOPMANLHAR CKOPOCTE PACITfH-
CTPAHEHHA NIAMEHH, MHHHMANTEHOE BEIPEIBOOMACHOE COMSPRAHHE KHCIOPOaa {OKHC-
NHTENA), MHHHMANBHAA FIHEPIHA FARHCAHHA, YYBCTEHTEIBHOCTE K MEXAHHYECKOMY
BOZASHCTEBHED (VIAPY H TPEHMHED ).

Tempeparvpa BCOLIKHA — HAMMEHBIIAA TEMISPATYPA KOHICHCHPOBAHHOTID BE-
WecTEa, [NPH KOTOPOod B YCAOBHAX CHELHANBHEIN HCOBTAHHI HAN €r0o NOBEPXHOCTREHY
00pasyHTCH Napkl, CNOCOOHRIE BCNBIXHBATE B BO3AYXE OT HCTOMHHMKA 3aMMHIAHHHA,
YCTOIMHBOE NOPEeHHE NPH 3TOM HE BOIHHKAST.

B 3aBMCHMOCTH OT YHCISHHOND 3IHAYESHHS TeMIEPaTyphl BCIBIIIKH #HIKOCTH
MNOApasIeIHTeH HAa erkosocnnamedatommecs (JIBM) v roproaue (174D,

K fresnosocnam e Ha i MR NeHOKOCIAM OTHOCHTCH #HAKOCTH C TEMIIEPATY-
Poil Bensikr He Donee 61°C B sakpmToMm K 66°C B oTkpeiToMm Tarae. Jna JTBH
TeMIEPATYPa BOCMIAMEHEeHHS OoDbMHO HAa 1-57C Belle TeMOeparypkl BCMOBILIKH, 4
IS POPREMHEN SHAKOCTeH 3Ta pazHuua moswetr qocrurats 30—35°C . K JIB¥ ortHocar-
CH, HAnpuMep, GeHIMH, KepOoCcHH, aneToH 1 ap., K [ — MuHepaneHBIC H PACTHTEIB-
HEIE MACHA W Op.

Tempeparyvpa caMOBOCILIAMEHEHHA — 3T0O HAMMEHLIIAA TEMICPATYPA BELIE-
CTEA, NPH KOTOPOH NPOHCKOIHT PEe3Koe VESIHYSHHE CKOPOCTH IKI0OTEPMHMECKHX pe-
AKUMA, NPHBOMALISE K BOIHHKHOBEHHI) MOPEHHA ¢ IUIaMeHeM. JHAMEHHE TeMICPaTY-
Phl CAMOBOCIIIAMEHEHHA HCMIOILIVETCA MPH ONpeleleHHH MPYING BE3PEIBOONACHOH



CMECH UM BRIGOPA THNA BIPLIBOZALIHIIEHHOTD MIEKTPOODOPYI0BAHHA, NPH paspa-
OOTEe MEpONpHATHI no oDecnedeHHd NoKAPOBIPLEIBODEIONACHOCTH TEXHOIOIHYE-
CEMX MPOLECCOs.

ITo remneparype CaMOBOCIIAMEHEHHS BIPEIBOOMNACHEIE CMECH TAsOB M NAPOR
NOAPA3AEIAOT HA WecTs rpynn (Tabn. 13.1).

Tabamua 13.1
Kaacenduranis BIppBoonacHbix cMeceil no TeMnepaType cAMOBOCTLIAMEHEH A
I'pyinG BIPLIBOONACHEIX CMecei Temneparypa caMmopocnnaMenenns, "C

Tl Carime 450

T2 Ceeime 300 30 450 peary.
T3 Cpeime 200 o 300 sgary.
T4 Cprinue 135 go 200 sxnwou.
TS Coeime 100 30 135 srawu.
Té Cerime 85 no 100 ngmou.

Huxnnii (Bepxuunii) KOHUCHTPAUHOHHLIE Npele] PACHPOCTPAHEHHN ILIA-
stenn (HKITPTT u BKITPIT) — MupaMansHOe (MAKCHMAIBHOE) COASP®AHHE MOPHMEro
B CMECH TOPHMEE BEWIECTBO — OKHCAWTENBHAS CPEla, NPH KOTOPOM BOSMOMHO pac-
NPOCTPAHEHHE TUIAMEHH N0 CMECH Ha NHG0S PACCTORHHE OT HCTOMHHKD 3aKHIAHHA.
BuyTpu 3THY npenenos CMeck roprota, A BHE HX — CMECh FOpPeTh Hecnoco0Ha.

3HAUCHHS KOHUEHTPALHOHHBIX NPEACIOB NPHMEHAKTCA NPH ONpelcicHHH KaTe-
TFOpHH MOMEMEHHH N0 BIPRIBONOKAPHON H NOMAPHON ONACHOCTH, NpPH pacuere
B3PBIBOOCIONACHBIX KOHLUEHTPALNIT ra308, NApOs W NS BHYTPH TEXHONOIHYECKD-
ro oDOpYI0BAHHA W TPYOONPOBOOOE, NPH NPOCKTHPOBAHHH BEHTHAALHOHHBIX CH-
CTEM, @ TAKIKE NPH pacHeTe NPpefeibHO A0NYCTHMBIX BIPhIBOOCIONACHBIX KOHLIGH-
TPALMIT ra30s, Napos W NbUICH B BO3OYXe padovei 30HM ¢ NOTEHUHANBHBIMH HCTOM-
HHKAMM 3AHHIAHHA, NpH Pa3zpadoTEe MEPONPHATHI N0 obecneucHH NomapHoi
Oe30nacHOCTH 00bEKTA.

Ha puc. 13.1 npencrasieHa 3aBHCHMOCTE CKOPOCTH [IPOLECCA MOPEHHA BIPbiBO-
OMACHBIX CMeCeli 0T KOHLUEHTPALMH TA3%08 W Napos.
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Puc. 13.1. 328HCHMOCTE CKOPOCTH MPOLECCA FOPEHHA BIPEIBOOTACHEIX
cMecell 0T KOHIEHTPALHN FA308 H Napos

MakcHMansHan CROPOCTE NPOLECC MNOPEHHA JOCTHIACTCH NPH CTEXHOMETRHYE~
CKOil KOHUEHTPAUMWHA, T. & [OPpH KOHLCHTPALHH, COCTAB karnrpnn TOYHO COOTBET-
CTBYCT KOMHHMECTRCHHOMY COACPMAHHK BEINECTR, COEAHHACMAIX APV € APYTOM [IPH
DPEAKIIHHE MOPCHHA.



Murtepsan mesay HUMHEM M BEPXHHM NPEISIaMil HASHEBACTCA 0DIACTEI0 BOC-
niaveHeHnn. BeldiHb npeielos BOCIUIAMEHEHH HCMOABIYIOT NPH PacHeTe Jo-
NYCTHMBIX KOHUCHTPALMH BHYTPH TEXHONOTMHMECKHX ANNAPATOR, CHCTEM peKynepa-
LMK, BEHTHIALNN, @ TAK®E TPH ONPEAeIeHHH NPeIenEHO J0NYVCTHMOI BI3pRIBOOTIAC-
Hoit konuentpaunn ([IJIBK) napoe u razos npu palore ¢ MCOONBIOBAHHEM HCKpS-
LIETD HHCTPYMEHTA.

Ja razos u napos saroctd HKIIPIT w BKIIPIT onpenensiorea B 00beMHBIX
NPOUEHTAX, A1 TBUTH i BONOKOH — B TPAMMAN HA KyDH4eck il MeTp.

Aspoezsecu B 3asucumMocti o1 HKTIPID nenarca na ocofo e3psisoonacime
HKIIPII = 15 r/v’, espwieoonacnste ¢ HKIIPIL = 65 r/m’ w0 noxcapoonactsie ¢
HKIIPIT > 65 r/m’.

Kpome obbeMHBIX npetenos sociaMeneHda and napos JIBA w TK umetores
TEMIEPATYPHEIE NPEAEIE] PACOPOCTPAHEHHS MUIAMEHH.

Temneparypusie npeneis pacnpocrpanenus wiamenn (HTTIPTT w BTIIPIT)
— TAKHE TEMIEPATYPhl BEUIECTEA, NPH KOTOPLIX €0 HACKILIEHHBI nap odpasyer B
OKMCIHTENLHOI cpene KoHUeHTpauny, pasHee coorseTcreenno HKITTPIT w BKTIPTL

TemneparypHsle Opeleisl BOCIIAMEHEHHA YYHTHIBAKOT NpH pacvuere Oelonac-
HBIX TEMOEPATYPHRIX PEKHMOB 3AKPBITEIX TEXHONOTHMECKHY ANNAPATOR € HMHIKO-
CTAMH H JIETYMHMH TEEPABIMH BELIECTEAMH, PadoTaOMUX NPH arMocdepHoM Jagne-
HuH. Besonacuoil ans o0pa3zoBaHHs B3IPEIBOONACHEX NAPOBOZAYLIHLIN cMecell cne-
ayer cyutate Temnepatypy semectea Ha 10°C wuawe HTTIPIT mnw wa 15°C emime
BTIIPIL

HopMmajibHan cKOpoCTh PACOPOCTPAHEHHS IUIAMEHH — CKOPOCTh NEpeMeLe-
HHA YPOHTA MIAMEHH OTHOCHTENBHO HECTOPERIIErD rata B HANPABICHIH, e PIeHIH-
KVIAPHOM K €r0 NOBEPXHOCTH. Takoe HeoCHOMHEHHOE IOPeHHE HAIRIBACTCH MOp-
MIUTBHBLM, & CKOPOCTE NEPEMELLIEHHA [LIAMEHH 0 HENOIBIKHON CMECH BIONE HOP-
MANH K €ro NOBEPXHOCTH — HOPMANBHOH CROPOCTEID NaMenn V,, cM/c.

3HAMEHHE HOPMATEHOM CKOPOCTH PACHPOCTPAHCHHA [UIAMEHH NPHMEHSETCH B
pac4eTax CKOpOCTH HAPACTAHWA [ABICHHA B3PEIEA Ia30- M NAPOBO3AYILHEIX cMecedi B
FAKPEITOM, HETEPMETHHHOM 000PYI0BAHHN | NOMEIIEHHSX; KPHTHYECKOro (racaule-
ro) auamerpa npu paspadoTke W COIMAHMM OrHenperpajurenci; miomwany nerko
cOpackBAEMBIX KOHCTPYKUMI, NPeIoXpaHHTeNEHEX MeMOPaH M IPYTHY pasrepMeTH-
IUPYIOMHK VCTPOHCTE, npH paspaboTke MEponpHaTHi no olecneveHHl) nokapo-
BIPRBOTEIONACHOCTH TEXHONOMHYECKHUX [IPOLECCOR,

MuHHMAIEHAA IHEPTHS INKHCAHNS — HAHMEHBILAA YHEPTHS ANEKTPHYECKOT0
pazpana, cnocoDHAS BOCILIAMEHNTE HAKDONEE NErKo BOCILIAMEHAOLIYVIOCH CMECh -
PHMErD BEWECTRA € BO3IYXOM,

3HAMEHHE MHHUMANLHON SHEPrUM 2WAHUTAHMA [PUMEHSeTCs npu pazpaborke
MEPONPHATHI Mo ofecneueHHD NOKAPOEIPLIBOOEIONACHEIX VCIOBHIE nepepaloTen
FOPHMHX BEWIECTE H WIEKTPOCTATHYECKOHl HCKpoDe30nacHoCTH TEXHONOrHMECKHX
npoLEccoE,

Jns opHEHTHPOBOYHOIO PACHeTa MUHMMANLHON SHEPrUH 3aMMIAHHG NAPOE W
rasor B Bo3AYNe Eon, sl npusensercs gopyyia

Enin=0,049 - d 7, (13.1)



rae dy, — KpHTHYECKH 3230, BEIHYHHY KOTOPOTO MOAKHO NOMYYHTE PACHETHEIM [1Y-
TEM HIIH HA OCHOBE CNIPABOMHBIN JAHHBLX, MM.

Kpurnuecknm 3aiopom (IHaMeTPOM) HAIRIBACTCH MAKCHMANBHEIL Anamerp
TPpyOKH, 4EPE3 KOTOPLI HEBOIMOMHD PACNPOCTPAHEHHE IIAMEHH MOpYeil cMech.

C KpHTHHECKHM JMAMETPOM (3230P0OM) CEBAZAHD TAKKE ONPEIEICHHE KATErOpHY
BIPLIBOONACHOI cMecH, KOTOPAs XApaKTepH3yeT cnocofHOCTs ra3onapoBoslyiHoH
CMECH NEepPeIaBaTh BIPLIB HEPes YIKHE MWend i (IaHesse 38305,

B coorsercrenn ¢ ['OCT 30852.11-2002 «DnexktpoobopyaoBaHHe BIphIBO3a-
wmendoe. Yacte 12. Knacendukanus cmeceil razos 1 napos ¢ soznyxom no oes-
OMNACHBIM IKCIEPHMEHTANBHEM MAKCHMANLHEIM 3330PaM H MHHHMANEHLIM BOCIIA-
MEHALMM TOKAMY BIPLIBOONACHEIE CMECH TA30B W NAPOE NOIPAZAEASIOTCH HA KATE-
FOpHH BIPLIBOONACHOCTH B 3ABHCHMOCTH OT Be/IHYMHHB De30MACHOID IKCIEPHMEH-
TAALHOID MAKCHMAILHOro 3a30pa (B3M3) 1 3HAMEHHS COOTHOLIEHHS MEAIY MH-
HHMALHEIM TOKOM BOCIUIAMEHEHHA MCHBITYEMOIO FA3a WK Napa K MEHAMAILHOMY
TOKY Bociiamenenus merana (MTB).

bBI3M3 — 370 IKCOCPHMEHTANBHBIT MAKCHMANEHBIL 830D, 4epe3 KOTOpwlid He
NPOHCX0ANT MEpelata B3Phiea 13 0D0N0MKH B OKPYHKAKIYIO CPedy npi 1odoi kKoH-
LEHTPALMH TOPHMErD B BO3IYXE.

Ecnu mapoodpazayio obonodky (puc. 13.2), vacTi k0TOPOil COSIHHEHEL MEHTY
co00il NIOCKHMH NOBEPXHOCTAMM, 3A000HHTE IA30MAPOR0IAYVILHON CMECKID I TOME-
CTHTE B NPOCTPAHCTEO ¢ ITOM e CMEChID, TO NPH NOJMHIAHHH e B 000I04Ke nna-
M3, NPOHHKAS YEPEe3 3330 (Web) MexIy NPHISrAIHME NOBEPXHOCTAMH JIHHOH
@, MOWET BOCIUIAMEHHTE OKPYRAKIIYIO CPey, T. . nepenats s3puie napyay. Ilpu
onpeje/leHHBX IHAMEHHAX JIHHB { WHPHHEL 3230pa § B HEM [IPOHCXOIHT 3aTYXaHHe
nnasedn. 2o o0YCIOBIEHO TEM, YTO TeIUIOBLLISIEHHE [IPH TOPEHHH BIPLIBOONAC-
HOil eMecH, 3aknMeHHol B o0beMe 3230pa, MeHbIIE TeNN00TAa49H K CTEHKAM 3a30pa.
B y3kux kaHANaX BCNEACTEHE MOTEPE TEMNA HA CTEHKH NPOMCXOLHT NOHHMEHHE
TEMIBPATYPL B 30HE PeakliH, yMEHbILEHHE CKOPOCTH PACOPOCTPAHEHHS UIAMEHH,
H [IaMs racHeT. 3a30p MemIy IOCKHMH NOBEPXHOCTAMH ANHHOH 25 MM, 0pH KOTO-
POM 4aCTOTA NEPEIAYH BIPLIBOBE W3 CTAHNAPTHOH obono4kn cocraenaer 50%, npu-
HAT 34 KPHUTHYECKHI MnaMeracaumii.
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BaprisoonacHsle cMecH noapasieisTes Ha KATETOpHI:

[ — meTan Ha NOJIEMHEIX TOPHBIX padoTax;

II — rassl 1 napsl, 3a HCKIOMEHHEM METAHA HA NOA3EMHLIX IOPHEIX padoTax.

B sasicumoctd ot 3nadennds bBIM3 1 MTB razel u napu kateropuu 1l nogpas-
AensoTes cornacuo radn. 13.2,

Tabmmua 13.2
Kareropun sipeigoonacHocTn cxecei
B IBHCHMOCTH 0T Bean4ins BOME u MTB
Kareropii papuelaeonacHOCTH cMeceli | Bennuuda bOM3, mm Bennwunna MTB
1IA 0.9 u Gonee Gonee (0,8
1B donee 0,5, vo menee (L9 | or 0.4 no 0.8 srmoy.
L (.5 0 MeHee mexes (1,45

Jina knaccudmranui SONLIMIHHCTEA FA30B M OApOB AOCTATOMHO HCNONB30BATH
unn BAM3, wnu cootnowenue MTB.

OIHOTO KPUTEPHA J0CTATOMHO B CASAVIOUIHX CyHanx:

o i kaTeropuu 1A — B3M3 npessimaer 0,9 mm win coorromerne MTB npe-
Bhimaer 0,9;

s 15 kateropui [IB — B3M3 or 0,55 no 0,9 mm wnn coornowenne MTB ot 0.5
ao 0.8

o s kateropu [IC — BOM3 mensme 0.5 My win cootHowenne MTB sensine
045

Heobxoaumo onpenenats kak BOM3, tak u coornomenne MTB, kxorga uisect-
Hbl TONBKG

e coorHOomeHns MTB, u orn Haxonsrea s quanasode 0,.8—09 wan 04505 (T10-
raa tpedyerca onpeaencane BOM3I);

o EOM3, 1 ero sHaveHne HaxoauTea B ananazode 0,5-0,55 mm (Toraa tpedyerca
onpegeneHme cootHowedna MTB).

PacnpejeneHne B3puIBOONACHBIX CMeCeH MO KATEropHAM H FPYINAM NPHBEIEHO
B Tabn. 133

Tabmmua 13.3
Pacnpenenenne HEKOTOPEIX BIPLIBOONACHLIX CMeceil N0 KATErOpHAM 0 [PYINaM
Karero- ['pynnel BIpLIBOOMACHEX cMecedi
s B LIBHCHMOCTH OT TEMIEPATYPEL CAMOBOCITAMEHEH I
BIPEIBO-
OMACHBIX T1 T2 T3 T4 TS Th
cuecefi
1 2 3 4 5 2] 7
I Meran B |- = - - -
Moa3eM-
HBIX BBl
patoTrAX




Oxonuanue Tabn. 13.3

| 2 3 4 5 (5] T
1A AnMHak, | Asinane- | AMAIOBRA | Alsgersg - -
AETOH, TAT, aH- | cnapT, Gel- | W3oMacna-
BeH30, THIpHT IHHLE A-T2, | Hudl, ank-
BHHHI ykcvcHoi | A-T76, B-T0, | nerng mac-
XAOpPH- KHCHOTEL, | TEKCAH, ren- | DA,
CTRII, OeHINH TAH, Kau- | ankgeran
KHCIIOTA B 95130, [ den, xepo- | yECYCHBIH,
VECVCHAA, | OvTaH, CHH, HefTe | nexaH u ap.
KCHIION, BHHHIA- ChIpas, CKH-
OKCHI YT- | LETar, MHAAp,
nepoa, HIOOKTAH, | TPHMETH-
MPONH, HIOMEH- TAMHH,
pacTROpH- | TaH, Me- | vaiiT-
Tend P-4, | TinaMiH, | cOHpMT,
P-5, PC-1, | pacreopi- | UHKNOTEK-
TOMYOIL, Tenn P-40: | can u ap.
atad wap. | Ne 6d6-
649, PC-2,
By,
ITHAOBLIF
CIHPT W
ap.
B Kowcoseil | Kasmfop- | Akponens, | AnbIeraj - -
rai, CH- | HOE Mac- | HI0Npone- | NpomeoHo-
HHNEHAA mo,  KMC- | HHmaleTH- | Beil, aby-
EHCTIOTa noTa  ak- | 0eH, Cepo- | THAOBRI
PHACERS, | BOZOPOI, ap, M-
thopmane- | dopmars- ITHAOBEH
HEeru, FIHKONE W | SHp °ap.
ypay- ap.
pon,  ITH-
neH | ap.
Inc Bogopon, | Auetdnen | Merunom- - Cepo- -
BOJIAHOH XIOPCHIAH, YIIEpOI
rai, cee- TPHEIOPCH-
THNEH I naH
ras

JBmaeHHe NIaMEHH N0 Ta30B0H CMECH HAIKIBASTCH PACTIPOCTPAHEHHEM NIamMe-
HH. E JABHCHMOCTH om CROPOCMUN rAacnpocmpai CHUR LTOWeR I I'OPEHHf MOHET ObITh
A yIHOHHEIM [HECKONBKO METPOB B CEKYHAY), AednarpauHoHHBIM HIH B3PbIBHEIM
(HECKOIBKO JECATKOB H COTEH METPOB B CEKVHIV) H JCTOHALUMOHHBIM (TBICHYH MET-
POB B CEKVHIY).

Ip roperiH XHMHHEECKH HEOMHOPOAHLIX FOPIOMHX CHCTEM, B KOTOPRIX MOpHMES
BEIIECTBO M BO3NYX HE MEPEMEIUAHL M HMEIT MOBEPXHOCTH paidena (Hampumep,
TBEPILIE MATEPHANE H KHAKOCTH), BpeMA JH(DYIHH KHCIOPOLA K FoplodeMy Belle-
CTBY HAMHOIO GONBIIE BpEMEHH, HEOOXOAHMOrO A NPOTEKAHHA XHMHYeckol peak-
win. B arom cnyuae npogece nporekaet B guddysnonnoii obnacti, T. e. ropeHHe



Ovaer dudgbgryznonnecn. Takoil Bua roperus npelcrasnsoT coloil Boe NomKapsl.

Ecnu epema duzndeckoil cTaqun nepeMeiinBaHus FoplOMHY BEWECTE ¢ OKHCIH-
TEMEM HAMHOIO MEHBLIE BPEMEHH NPOTEKAHMA caMOil XuMHYeckoil peakuuw, To Ta-
KOil NpoUece rOPeHHA HAIMBAKT KUNEMUYECKIEM, H OH MOKET NPOTEKAThE B BHIE
BIpLIBA.

Jna deghrazpaguonnoze 2opeHia XApAKTEPHA NEPElaua TEMIA OT CloA K CI0K,
2 IaMA, BOIHHUKAWIEE B HArpeToil W pasdaBneHHOl aKTHBHBIMH PANHKATAMH H
NPOIYKTAMH PEAKUMH CMECH, NEPEMELLACTCA B HANPABIEHHH WCXOOHOH roproseii
cMecH. IT0 ODLACHAETCS TEM, MTO [UIAMA CTAHOBHTCH MCTOMHMKOM, KOTOPLI BelIe-
AHET HENPEPLIBHBI NOTOK TENA B XHMHYECKH AKTHBHLIX vacTHl. B pesynsrate a1o-
ro (JpOHT AMEHH NePeMellaeTed B CTOPOHY roproYeil cMecH.

Korja ckopocTs pacnpocTpaHeHHd MIAMEHH COCTABIAET NECHTKH M COTHM MET-
OB B CEKYHIY, HO HE NPEBLILAET CKOPOCTH PACIpOCTPAHEHHA 3BYKa B JaHHOl cpene
(344 m/c B armocdepe NPH HOPMATBHBIX YCIOBHAX ), NIPOHCXOAHT BIDBIBHOE rOpeHHE
HIIH B3pBIB.

Cornacao ['OCT 12.1.010-76 CCBT «Bapeisodesonaciocts. Odume tpebosa-
HHA», BIPLIB — DRICTPOE IKIOTEPMHHMCCKOE XHMHYECKOS NPEBPALIEHHE B3PLIBOONAC-
HO# Cpeisl, CONPOBOMKIAMMIEECH BRICIEHHEM JHEPTHH 1 00pa30oBAHHEM CIKATRIX ra-
308, CNOCOGHBIX MPOBOARTE paboTy.

Bapuis, koK NPABAID, NPHBOINT K BOTHHKHOBEHHI) HHTEHCHBHOIO POCTA JaBie-
Hia. B okpysalomeii cpene odpazyercs H pacnpocTpaHseTes VIapHas BOIHA.

YiapHas BONHA HMEET PaipylUMTEIbHYH CHOCODHOCTE, ecii HIOMTOYMHOE JaB-
nenne B Hell Beime 15 klla. Ona pacnpocTpansercs & rase nepe ppoHTOM MLIAMEHH
co 38YKOBOI cropocteio — 330 m/c. Tlpu B3peiBe HCXOOHAS IHEPIHA NPEBPAILIACTCH B
IJHEPrHK) HAMPETRIX CHATHIX [AI0B, KOTOPAA NEPEXOIHT B IHEPIHID IBHACHHA, CHa-
THA W pa3orpesa cpeibl. Bo3aMOmHRL pa3siHYHBE BHIB HCXOAHOH JHEPril BIphiEa —
INEKTPHHECKAN, TENIOBAN, IHEPrHs VIIPYTOND CHATHA, ATOMHAN, XHMHYECKas.

Ocrosneivn ghaxmopamu, Xaparmepusyiouiiy onaciocms 83psed, SRIHITCH;
MAKCHMANBHOE JABNEHHE M TEMOCPATYPA BIPBIBA, CKOPOCTh HAPACTAHMA JABNCHHA
[pH BIpLIBE; JaBlieHHe BO (ppoHTe yaapHoii BonHEL, Apo0smme W dyTacHsE cBOICTEA
BIPRIBOONACHOH Cpein.

Obiee qeiicTBHe BIPLIBA NPOABIACTCH B PAIPYILEHHH 000PYI0BAHHA WIH [IOMELEe-
HHA, BRISBIBAEMOM YIAPHOH BOMHOH, 8 TAKKE B BEICTICHHH BPEIHBIX BEECTE (NPOIYK-
TOE BIPLIEA HIH COASRKALIHXCA B 00OPYI0BAHHH).

MakcuManeHoe JaBieHne BIPsIBa (Pua) — HanGonsWee JaBIEHHE, BOTHHKA-
Wee np aedarpauHoHHOM BIPBEIBE [A30-, 0apo- WIH NBIEBOIAVILHONH cMecH B
JAMKHYTOM COCYIE Npi HavanskHoM JaeneHin cymecn 1013 klla.

CropocTs HAPACTAHNN JABIeHH Opu Bipeige (JF/df) — nponieoaHas nasne-
HHA BIPLIBA 10 BPEMEHH HA BOCNOIALIEM YYACTKE IABHCHMOCTH [ABICHHA BIPHIBA
ra3o-, Napo-, NeUIEBO3AVIIHON CMECH B 3aMKHYTOM cocyie oT epemenn. [lpu arom
PAIHYAKT MAKCHMAIBHYH) H CPEIHION CKOPOCTH HAPACTAHHA JABNEHHS NPH BIPH-
pe. [lpn yeTaHOBNEHHH MAKCHMAILHON CKOPOCTH HCOOILIVIOT NPHpAlLEHHE Janie-
HHA HA NPAMOIHHEHOM YMACTKE 3ABHCHMOCTH JABICHUA BIPLEBA OT BPEMEHH, & NPH
onpeeleHHl cpeiHeil CROPOCTH — YMACTOK MEKIY MAKCHMANBHRIM [JABNEHHEM
BEIDLIEA M HAMANLHLIM IABIEHHEM B COCVIE 10 BIDLIBA.



Ofe 3TH XapakTepUCTHRN ABNAIOTCH BamHeIMH (akTopamu 1is obecneveHus
BIpBIBEO3AMMTEL. X Henons3yioT npH yCTAHORIEHHH KATErOpHH noMelleHuii 1 30a-
HUi N0 B3PEIBONMEAPHONH H NOWAPHOH ONACHOCTH, NPH PacHeTax OpeloXpaHHTElb-
HBEIX YCTPORCTE, NpH paspaboTee MeponpHATH 00 NOEApPO- H BIPRIBODEIONACHOCTH
TEXHONOMHMECKHX [POLECccos.

Ilpn BapuiBHOM rOpeHHH NPOAYKTEL FOPEHMA MOrYT Harpeearscs ao 1500-
3000°C, a naneHue B 3AKPBITEIX cHeTeMax gocturats (,6-0.9 Mlla.

B onpefeneHHBIX YCIOBHAX BIPBIBHOS FOPEHHE MOMeT nepelTd B IeTOHALNED,
KOTJa CKOPOCTh PACTIPOCTPAHEHMA MIAMEHH NPEBRILIACT CKOPOCTE 3BVEA W MOMET
aocturats 5000 m/c.

JeroHauma ecTh NPOUESCE XHUMHYSCKOTD [PEBPALLEHHA CHCTEMBl OKHCIHTENb —
BOCCTAHOBHTENL, OpeJcTasnaomuii coboli coBOKYNHOCTE YIApHOI BONHKEL, pacnpo-
cTpaHaeics ¢ NOCTOAHHOI CROPOCTRI0 W Npessiauell CkOPOCTs IBYKA, W Clle-
aywowed 3a GpoHTOM 30HEL XHMHHECKHX NPeBpalleHnil HCXOIHBX BellecTs. XHMH-
HECKAd IHEPrHs, BRUISNAIWAICA B JeTOHALHOHHON BONHE, NOANHTLIBAET YIAPHYIO
BONIHY, HE Jasad eil 3aTyXars.

Ha B3peiBoOnacHBIX W N0MAPOONACHEIX NPOHIBOACTEAX IMEKTPOYCTAHOBKH MO-
IYT CAYEKHTE MCTOMHHKAMH BOCILIaMeHeHHA. Hanpumep, HenpaswibHAs 3KCIUTYATA-
LA WK HEHCHPABHOCTE AekTpoolopyloBaHHA MOMET NPHBECTH K ero Neperpesy
HIIH NOABIEHHED HCKP, KOTOPBIE MOIYT BRI3BATE MOMAD WIIH BIPLIB.

B c¢easu ¢ stum [lpasina yerpoiicrsa anesrpoyeranosok (I1Y3) npeayemarpu-
BAKOT PL’.'HI’.'I’.'HE_#HEH!{!IKJ HPUHEI'BL'I’.&'H‘!&'E‘HHHI ELJ.HEH{EH‘H‘!:‘ H HAPDVNCHBX YOMOQHOSOK 1o
GEIPWEONACHBM U RONCALPOMITACHBLM IOHAM.

Ilpu 31oM Khace BEIPLIBOONACHEIX W I0MKAPOONACHEIX 30H, B COOTBETCTEHH ¢ KO-
TOPLIM [POHIBOAKRTCA BRG0P eKTpoofopYI0BAHNHA, ONPEIENdT TEXHOIOIH COB-
MECTHO € MIEKTPHKAMH NPOCKTHOH HWIH JKCIUYATHPYIOWET OpraHnzauny, HeXoad u3
XAPAKTEPHCTHRN BIPLIBOONACHOCTH H NOEAPOONACHOCTH OKPYRAOWENR cpel.

BiprisoonacHas 30Ha — NOMELICHHE HIH OrPAHHYMEHHOE NPOCTPAHCTBEO B NO0-
MELEHHH HIH HAPYHKHON YCTAHOBKE, B KOTOPOM HMEHTCH MIH MOTYT o0pasosaTecs
BIPBIBOONACHBIE CMECH.

BipuiBoonacHan cMech — CMECh C BOZAYXOM ropidnx razos, napos JIBK, ro-
PHMHX OBUIH HIH BOJIOKOH ¢ HUSHAM KOHUEHTPALHOHHBIM NPEIEI0M PacnpocTpaHe-
HHA [UIaMeHH He Donee 65 1M’ NpH Nepexoe UX BO BIBEIICHHOE COCTORHHE, KOTOPAS
npH onpeeteHHoll KoHUeHTpauMi cnocolHa B30PBATLCA IPH BOSHHEHOBEHHH HCTOM-
HHE2 HHHLMHPOBAHKA BIPLIBA.

[IY3 yerasHapnueawT. ecid 00bEM BIPBIBOONACHOH CMecH cocTaeindeT Domee
5% croDOIHOrO ODBEMA NOMELIEHHA, TO BCE NOMENIEHHE OTHOCHTCH K COOTBETCTBY-
HLIEMY KNACCY BIPLIBOONACHOCTH.

Ecni ofbem BIpEIBOONACHOI cMecH paseH WM MmeHee 3% ceoDoaHOro odbema
NOMELIEHKA, TO B3PLIBOONACHOI CHHTACTCH 30HA B NPEILIAX 10 5 M 10 FOPHOHTANH 0
BEPTHEATH OT TEXHONDMHYECKOrD ANNAapaTa, ¥ KOTOPoro BO3MOKHO BELIENEHHE TOPIo-
yux razos Wik napoe JIBAC [Nomewenns 3a npegenaMy B3peIBOONACHOH 30HEI CHHTA-
HOT HEB3PLIBOONACHBIMH, SCIH HET JAPYrHx (JakTopoB, CO3ANMLINL B HEM B3PLIBOONAC-
HOCTD.

Cornacuo [IN3, no codepreaniio 2opouny 20306 1 NAPOE IE2K0B0CIALMENR 0=



WuxcA weudkocmeti NPEIYCMOTPEHO TPH KIACCA BIPLIBOONACHRIX 30H NOMELICHHI
(B-1, B-la, B-16); nna sHapy#HeIX yeTaHoBOK — oauH knace (B-Ir); no cogepsannto
BIPMEBOONACHEIX Neinefl — aea knacca (B-11 u B-Ila). Handonee onacHeiMu Aenaorcs
30H knaccoe B-1u B-11.

Jome wiacca B-1 — 300k, pacnoloseHHsle B NOMEIUEHHAX, B KOTOPEIX BhIC-
ngoTed roprodne razsl i napsl JIBA B takom konuuectee B ¢ TakuMu ceoiicTea-
MM, 4TO OHH MOTYT 0DPaz0BATE ¢ BOZAVXOM BIPEIBOONACHEE CMECH [PH HOPMANL-
HEIX pemumMax paloThl, HAOPHUMED NPH 3Arpy3Ke HMIH PasrpyIke TEXHOMOTHYECKHX
annaparos, XpaseHud wian nepenneadud JIBM, Haxogswmxes B OTKPBITHEIX EMKO-
CTAX, M T. IL.

Jone kaacca B-Ia — 30HBI, pacno/iO#eHHEIE B NOMELICHHAX, B KOTOPBIX IIPH HOp-
MAMEHOH IKCIUTYATALMH B3PRBEOONACHRIE CMECH TOPIMHY Ta30B (HE3ABHCHMO OT HIHK-
HEr0 KOHUEHTPALMOHHOTO Opefena sociuamenenns) win napoe JIBX ¢ soznyxom He
ODPATVIOTCA, 3 BOAMOKHEL TONLKO B PE3VILTATE aBapuil WIH HeucnpasHoCTell.

Jounl knacea B-16 — e #e 30HB, 9T0 ¥ B knacce B-la, HO oTIHYaWIMHECs o-
HOH 03 CHeayimuy ocobeHHOCTe:

1) roprovme ra3el B 3THX 30HAX 0DIAJAK0T BEICOKHM HHMHHM KOHUEHTPALMOHHEIM
npeaenoM socnaaMerdents (15% u Gonee) 0 pe3kiM 3aNaxoM [pH NPeIensHO Jony-
CTHMEIX KOHLEHTPALMAY (HATPUMED, MALIHHHBIE 3ANL] AMMHAMHBIX KOMIIPECCOPHBIX H
XONIOAHIBHBIX A0COopOUHOHHBIX YCTAHOBOK),

2) nOMEILEHHA NPOHIBOACTE, CBAAHHEX ¢ ODpaleHHeM razoobpazHoro Boao-
pPOAa, B KOTOPHIX [10 YCIOBHAM TEXHONOMHHMECKOID NPOLECCAE HCKMHHYALTCS 0Dpazo-
BAHHE BIPWMBOONACHOH cmecH B o0beMe, npessimatomem 3% ceoboaHoro obeema
NOMELIEHIA, HMEHT BIPEBOONACHYH) 30HY TONLKO B cBoeil sepxHeil wactH. Bapriso-
O[ACHAS 0HA YCIOBHO NpUHUMAaeTes oT oTMeTkn 0,75 oduwieil BEICOTE NOMENIEHNS,
CHWTAd OT YPOBHA 103, HO HE BRILIE KPAHOBOIO OYTH, €CHH TAKOBOIH HMeercs
(HanpHMep, NOMEIEHHA AEKTPOIN3A BOALL, 3APAIHME CTAHLHH TATOBBIX H CTaTep-
HBEIX KEYMYIATOPHEX DaTapeii).

[Iynkr 2 He pacnpOCTPAHAETCA HA IMEKTPOMALIHHHLIE NOMELIEHHA ¢ Typhore-
HEPATOPAMM ¢ BOJOPOIHBIM OXNAMIACHHUEM NPH YCIOBHH ODCCIEHEeHHS INEKTPOMA-
WHHHOTO NOMELIEHHA BRTSRHON BeHTIISOHER ¢ eCTECTEEHHRIM MO0 YAICHHEM; 3TH
NEKTPOMAMIHHHEIE MOMELLEHHA HMEHOT HOPMATLHYE) CPEIY.

K knaccy B-10 orHocaTea Takke 30HE 1ad0paTOpPHBIX B OPYIHX NOMELICHHI, B
KOTOpeIX ropiovie razel # JIBK umeores B HeDONBLIMY KOMM4ECTBAX, HENOCTATO-
HEIX 118 CO3JAHRA BIPWBOONACHOH cMecH B o0beMe, npessimarmen 5% ceoboaHo-
ro o0beMA NOMELICHU, H B KOTOPRIX padora ¢ roprovnmi razavu i JIBXK npouszso-
aures Dex NPUMEHEHHS OTKPBITOND IUIAMEHH. JTH 30HE HE OTHOCATCS K BIPBIBO-
ONACHEIM, eciH padota ¢ ropwqrmu razami o JIBK npon3soauTes B BEITHHHEIX
WKARAN KK N0]] BEITSHHEIMH 30HTAMH,

Jouel sacea B-lr — npocTpaHCTEA ¥ HAPYHHBIX YCTAHOBOK. TEXHOMOIHMECKHX
VCTAHOBOK, Cofepukaniuy ropoune rassl win JIBHK (3a MCKIOHeHHEM HAPYAHELX AM-
MHAYMHEIX KOMIIPECCOPHEIX VCTAHOBOK), HAIZEMHLIX M N0J3eMHEIX pesepayapor ¢ JIBAK
HIIH TOPHAME Ta3aMi (Ta3rolbieps), scrakal a8 cidea o Hanuea JIBXK, oreprimeix
HEe(TeN0BYILSK, NPYI0E-0TCTOHHIKOR ¢ nuasaweii HedyraHoil nuenkoil o T, n,

K zonam knacca B-Ir tagke 0THOCATCH: NPOCTPAHCTEA Y NPOEMOB 33 HAPYAHLL-



MH OIPE&EIAOMHME  KOHCTPYKLHAMKE [OMEIEHHHA ©0 B3PLIBOONACHBIMH 30HAMM
knaccoe B-1, B-la u B-1l (mckmodenne — npoeMel OKOH, 3AN0IHEHHEE CTEKNO0I0KA-
MH); OPOCTPAHCTEA Y HAPYIKHBIX OFPAXIAIOMIHY KOHCTPYKUMI, ecii Ha HUX paco-
NEHBl YCTPOHCTEA M1 BRIOpOCcA BOZAYXA H3I CHCTEM BRITHMHON BEHTHIHALUHH NO-
MELIEHHIT cO BIPEIBOONACHEIMH 30HAMH NH000r0 KNACCA WIH ECH OHH HAXOOATCH B
npenenax Hapy#xHOI BIPRBOONACHOH I0HEL, NPOCTPAHCTEA Y NPEIOXPAHHTEIEHEIX K
ABIXATENEHEIX KIANAHOE EMKOCTEH M TEXHONOIMMECKHX ANNAPATOR ¢ FOPIOMHMH ra-
zamu u JIBA.

Jonsr knacea B-11 — 30HB1, pacnono#eHHLIC B DOMEIUIEHHAN, B KOTOPBX BBLAC-
NHKOTCA NEPEXOIALIHE BO BIBEIUEHHOE COCTOSHAE MOPIYHE MBUTH WIH BOIOKHA B Ta-
KOM KONHMECTEE M ¢ TAKMMM CBOCTBAMM, MTO OHH CNOCODHBI ODPAZOBATE C BO3AY-
XOM BIPEIBOOIACHBIE CMECH TIPH HOPMANEHEIX PessuMax padoTsl (HANPHMED, NpPH 3a-
IPYIKEe M Pazrpyike TeXHOIOTHYeCKHY annapaTos).

Jonsr knacea B-11a — 30HBL, pacnonoweHHBIE B NOMEEHHAX, B KOTOPRIX ONac-
HBIE COCTOMHUA, CBOMCTBEHHME 30HAM knacca B-11, He MMEIOT MECTa npH HOPMAlk-
HOIl IKCIUTYATALIMH, 3 BOZMOMHE! TONBKO B PE3yILTATE ABAPWIT IWIH HEHCIIPABHOCTE].

HosxapoonacHoii 30H0H HAILIBALTCA NPOCTPAHCTED BHYTPH W BHE NOMELIEHWI, B
Npeienax KOTOPoro MNOCTOAHHO WIH Nepuoiuvecki odpalaTeds roprodie (cropae-
MEIE) BEIECTEA H B KOTOPOM OHH MOTYT HAXOAMTECH NPH HOPMAIEHOM TEXHOMOIHYE-
CKOM MPOLECCe HIH MPH er0 HAPYIIEHHAX.

1V nodpazdetsom noXcdpoonacisie 30He! Hi CIe0VIoNNe KIaoos

 3oubl Kaacca [1-1 — 30HEL PACTIONOKEHHBIE B NOMELIEHHAN, B KOTOPBIX 00palia-
HOTCA FOPHMIE AHHAKOCTH ¢ TeMepaTypoil senbinkn seine 61°C,

o 308kl Kaaccea [-11 — 30Hw!, pacnonokeHHBIE B NOMELIEHHAY, B KOTOPEIX Bhl-
JAENA0TCA TOPKMHE NMBUM WIH BOMOKHA ¢ HHKHHM KOHUCHTPALMOHHEIM TPEIEI0M
BOCILIAMEHeHHA Gofiee 65 r/m’ k obbeMy Bo3ayXa;

s 3ou kbl kaacea [-1la — 30HL, pacnonomeHHEIE B IOMEWEHHAX, B KOTOPLIY 00-
PALLAKTCH TEEPILIE [OPIYHE BEECTRA,;

¢ 30Hbl Kaacca [I-111 — pacnonoseHHBIE BHE NOMELIEHHA 30HBL, B KOTOPBIX 0f-
PALLAKTCA FOPHMHE HHIKOCTH ¢ Temneparypoil sensiukn Beime 61°C wnu teepasie
TOpIYKHE BEWECTEA.

Bo B3pmBOONAcHBIX 30HAX OOMELleHHil paspelaeTcs YCTAHABIHEATH TONBKO
B3pPBIBO3AMIHIIEHHOE AeKTpooDopyaoBaHie. B nomkapoonacHelX 30HAX WCIONBIYET-
CHl ANEKTPOODOPY J0BAHHE JAKPLITONO THIA, BHYTPEHHAS NON0CTE KOTOPOro OTAENEHA
OT BHEIIHER cpeabl 000n0MK0H.

BiprisoaamnuenHoe 311eKTpoobopy10BaHe — YIEKTPOTEXHHHMECKOE HIAEIHE
(IMEKTPOTEXHHYIECKOE YCTPOlicTeo, AekTPpooGopyI0BAHHE) CHEUHANBHOID HASHAME-
HHH, KOTOPOE BRIMOAHEHO TAKHM 0DPA30M, YTO YCTPAHEHA WM 3ATPYIHEHA BOIMOMK-
HOCTh BOCIUIAMEHEHHA OKpYKaWell ero B3pblBOONACHOI Cpelbl BCIEACTBHE JKC-
NUIYATALMH ITOD H3TETHA.

Cornacio ['OCT 30852.0-2002 «3nekrpoodopyloBaHHE BIPEIBOIALIHILEHHOE.
Yacre 0. O6wue tpebosaHigy, BIPEIBOIAWMILEHHOS JEKTPOODOPYI0BAHHE MOApas-
JENHETCH No VPORHAM U UM SIPBISOTAILME, 2PVARLM I MEMREPANTYPHBIM K00
CilwM.

VeTaHOBNEHR! CAEIYVIOLIME VPOBHH BIPRIBOIALNTEL ANEKTPOOGOPYIOBAHIA



AEKTPOODOPYAOBAHHE NOBLILEHHOH HANEKHOCTH NPOTHE B3PLIEA, BIpEIBODEIONAC-
HOE 3MEKTPOOSOPYAOBAHKE i OCOGOBIPEIBOBEIONACHOE YIEKTPOOGOPYI0BAHHE,

Yporenk « Jaexrpoodopylosanne NOBRICHHOH HATEXKHOCTH IPOTHE BIPLI-
Ba» — BIPBIBOZALMIIEHHOE MIEKTPOODOPYI0BAHKE, B KOTOPOM B3pbiBO3alTa odec-
NEeYHBAETCA TONEKO B NIPHIHAHHOM HOPMANEHOM peskime paloTel. JHak yposaa — 2.

Ypoeene «Biprpoldezonacuoe wiekTpoodopy1osaHnes — BIPRIBOIAUIHIIEH-
HOe 3ekTpoodopyI0BaHHe, B KOTOPOM BIphIBOZAWMTA O0EClevHBACTCH KAK NPH
HOPMANEHOM peskcime paloTel, TAK U [PH BEPOATHEIX NOBPEAASHHAX, ONPeIeiaeMEl
YCIOBHMAMH SKCIUIYATALUHH, KPOME NOBpesmieHHil cpelcTe B3pbIBO3ALINTHL. 3Hak
ypoBHA — 1.

¥Yposene «Ocobosipeisode’onacuoe IekTPOOBOPYI0BAHNE? — BIPLIBO3A-
LHIEHHOE AEKTPOOBOPYI0BAHHE, B KOTOPOM (10 OTHOLIEHHIO K B3PEIBODE30NACHD-
MY IMEKTPOODOPYIOBAHHID NPHHATE JONONHHTENBHLE CPEICTEA BIPEIBO3AUINTEI,
NpelycMOTPEHHBIE CTAHIAPTAMH HA BH/Bl B3PEIBO3AWMTEL JHak yposHs — (.

Jlna obecrieverna HeODXOAUMOrO YPOBHA BIPEIBOALINTE B 00OPYI0BAHHH HC-
NOABIYEOT CHEUHANEHBIE BHALL BIPLIBOZAWNTEL, 10 KOTOPLIMH IOHHMAHT KOH-
CTPYKTHEHEIE CPEACTBA H MEpEl, 0DeCe HBAKLINE HEBOCIUIAMEHEHHE OKPYHAKLIE
B3PBIBOONACHOH CPEIBl OT INEKTPHMECKHX HCKD, IYT, IUIAMEHH, HATPETEIX HacTeil.

Buapl B3peIBO3AMIATE ODOZHAYAKTCA NATHHCKHMH OVKBAMH M 0003HA4AIOT cne-
ayomee:

0 — MAcHgHOE ANOMNHEHHE 0DONOYKH, BCE HOPMANBHO HCKPALIHECH HYAcTH [0-
rpy#eHbl B MHHEPANLHOE MACTO NTHO0 000 #HIKHA HETOPIOMHA THACKTPHE, 9T0
HCKIHOMAET BOIMOKHOCTE CONPHKOCHOBEHHSA MEXIY HHMH H BIPEIBOONACHEIMH CMe-
CHMH,

P — 3RMN0JHEHAE HIH OPOAYEKA 0DON0YMKH NOI HIOMTOMHEM JABICHHEM YHCTRIM
BOZAYXOM HIH HHEPTHEIM ra30M,

g — KBAPUEBOE 3ANOAHEHHE 0DOI0MKH,

d — B3pEIBOHENPOHHUAEMAR 0DONOMKA, KOTOPAS BRIICPAMBACT JABNCHUE BIPLIBA
BHYTPH €2 M NpeloTBPAlIAeT PACIPOCTPAHEHHE BIPBIBA B OKPYKAKLIYHY B3IPLIBO-
OMACHYE) CPEIY YEPEes 3A30P51 WIH OTBEPCTHA,

€ — AUIMTA BHAA «E», TAKNOMACTCH B TOM, MT0 B 3EKTPOODOPYIOBAHHH (IIK
Er0 YACTH), HE HMEHIIEM HOPMANEHO HCKPALWMX vacTell, NPpHHAT Paj Mep, A0NOIHE-
TENBHO MCIONBIYVEMEX B MEKTPOOGOpYI0BAHHN ODILEr0 HATHAYEHUA, 3ATPY/IHA-
LMY MOSEACHUE ONACHBIX HATPEBOB, HCKD, AVT,

i — HCKkpODE30NACHAN IMEKTPHEECKas LENL, B KOTOPOH nexTpudeckuil pazpag
HIIH HAIPEE UENH He MOIYT BOCIUIAMEHHTE OKpY®awyo cpeay. Hveer cnenyiomue
YPOBHM:

ia — ONACHAS CHTYALMA HE MOMKET BOIHHKHYTL [PH HOPMANEHOH 3KCILIVATALNN
[pH MOMEXAX HA NTHHAK ¥ IPH THOOKX KOMOHHALMAX IBYX BOIMOMHEIX HEMCIIPABHO-
CTed:

ib — onacHas cUTVALMA HE MOKET BOIHUKHYTH NPH HOPMANEHOH KCIIVATALHN
[pH NOMEXAX HA NHHMK M oxHOil Hewcnpassnocrti. [locie rIagHOrO BHIA 3ALIHTEL
MOMET YKAILIBATECA JONONHHTEEHO;

ic — HekpodeznnacHkle UEenH TOr0 YPoBHS HE JOJGKHBL BEI3LIBATE BOCILIAMEHE-
HHE BIPLIBOONACHOH CMECH B CTAHJAPTHRIX YCIOBHAX HCNBITAHWI OT TEILIOBOTD BO3-



aeficTBHA M OT HCKpeHuii ¢ BeposTHOCTEI0 Gonbweli 107 npu wopmanenoii pabore u
BEEJCHHH BCEX HEYMHTHIBACMBIX MNOBPewACHH, COINAKIHY HAWDONee ONACHBIE
YCIOBHA,

m — repMeTHIanMA koMnayHaoM. KoMnayHasl — TepMOaKTHEHAA, TEPMOILIACTH-
HECKAS NOIHMEPHAR CMONA (OTBEPHIACMAN B €CTCCTBEHHBIX YCIOBHAX) H 30acTo-
MEPHBIE MATEPHANL] ¢ HANOIHHTENAMH H (HAH) noDaBkaMH HIH 0€3 HHX noche sa-
TBEPACBAHHA,

0 — 3ALHTA BHOA «N%, 3AKIH0YMACTCA B TOM, YT0 NPH KOHCTRYHPOBAHHE AMEKTPO-
oGopyAOBAHHA 0DIIET0 HATHAMEHHA NPHHATE JOMNOTHHTENLHEIE MEPLl 3ALIHTHL 14
TOrG, 4T006 B HOPMANBHOM H HEKOTOPBIX HEHOPMAIBHEIX pe#HMax padoTel OHO HE
MOTIO CTaTh HCTOMHHKOM AYTOBBIX H HCKPOBBIX PA3pPAioB, a TAKKE HATPETHIX N0-
BEpXHOCTEH, cnoco0HBIX BBIZBATE BOCIUIAMEHEHHE OKpY#AHMUeH B3pMBOONACHOH
CMECH,

§ — CNEUMHANLHBEIH BHI B3PRIBOZALIHTE], KOTOPRIA OTIHYAETCA OT BRILENPHBE-
acHHBIX. Hanpuwep, TOKOBEIYIIHE YACTH 3AMHTE] INOKCHIHBIMH CMOJIAMH W 3K/~
HeHBI B ODONOMKY N0J 1aBICHHEM BOSAYXA.

Buabl B3pBIBOZAMIMTE!, ODECHEYHBAILHE PATIHYHEIE YPOBHH BIPLIBOIALIHTEL
PAIMHYAKTCH CPEACTBAMH H MEpamMHi ofeciedeHnd B3PBO0E3I0NAcHOCTH, OIOBOPEH-
HBEIMH B CTAHAPTAX HA COOTBETCTBYIOMIHE BH/BI B3PLIBOZAHTEL

BapusoiawnieHsoe AexTpoodopyI0BAHHE B JABHCHMOCTH OT 00/IacTH npH-
MEHEHHA NOAPAIAeILeTcs na dee zpynna (Tadn. 13.4).

Tabmuua 13.4
I'pynne: BIPEIBOIAMTHIEHHOND VIEKTPOOGODY 10BAHIA
no ofIacTi ere NPHMEHEHA
DneTpoobopylosaHie Juax
TPYIILL
Pyauu4HOE, NpetHaIHAYeHHDE 108 NOA3EMHLIX BEIPA0OTOK WAXT 0 PYIHHKDR 1
Mna suyTpednell 0 HApyKHOA YCTAHOBEH [ KPOME PYIHIYHOI ) I

Snexrpoobopyaosadne rpynnst Il umewomee suasl B3peio3ammTel «Bipeiso-
Henpornuaemas obogodxas | (W) «MekpobezonacHas NeKTPHYECKad ULMby», 10/1-
pasieNseTcs Ha TPH NOACPYINEl, COOTBETCTBYIUIHE KATErOpHAM B3IPBIBOONACHLIX
esMeceil cornacho Tadn. 13.5.

Tabmuua 13.5
Moarpyines wiekTpoobopyiosania rpynnes [T ¢ nigasn sipenoiaminTs
sBapuisonenponnuaeman obonouras 0 (1in) «HekpobelonacHas eKTPHYECKAR HENLY

FHaK nogrPYIne Kateropus saprsoonacHodl cxec, and koTopoii
AMERTPOOBOPYI0BIHHS UEKTPOODOPYI0BAHHE HRIHETCH BIPEIB0 TAHILE HHEIM
1A A
1IB A u IIB
e 1A, [IB u IIC

Snexrpoobopynosadie rpymnsl 11 B 3aBHCHMOCTH OT 3HAYCHHSA MAKCHMANBHOI
TEMIEPATYPE! NOBEPXHOCTH MOAPAIIEISETCA HA IWECTE TEMIEPATYPHEIX KIACCOE, CO-
OTBETCTEYIOWIHX TPYINAM BIPEIBOONACHIX cuvecedl (Tadn. 13.6).

L



TEMIEPATY PHLIE KIACCR] 31CKTPOOTOPYI0BAHIA TPy Lk 1]

Iuak TEMOEPATYPHOTD 1 I'pynna esprieoonacuoii cMecH, 108
KI3CCa WeKTpooDopyIoea- peAcibHad KOTOpOil AeKTpoodopyIoBaHIE AB-
Tenmneparypa, “C
HHH NAETCH BIPEIBOIAHILEHHEIM
Tl 450 Tl
T2 3 T1, T2
T3 200 T1-T3
T4 135 T1-T4
T3 {1 T1-T5
Th B5 T1-Té

B maprkupopky no pipseoiamure dekrpoodopyiosanus rpynne [l B yka-
3AHHOH HHKE NOCNEI0BATENLHOCTH BXOAAT,

® IHAK YPOBHA BIPEIBOZALNTEL AekTpoodopyoeannd (2, 1 wim 0);

o 3HAK Ex, yKa3eBAOWWI HA COOTBETCTRHE AMEKTPOODOPYI0BAHMA CTAHIAPTAM
Hil B3PLIBOIAIHILEHHOE IEKTPOOOOPYI0BAHNIE,

® IHAK BIHJA BIPRIBOALATE (0, P, q, d, e, ia, ib, ic, m, n wiu s);

® THAK FPYIILL WK noArpynns snecrpoodopyrosadus (11 ITA, 1B wu 11C),

® THAK MAKCHMATBHON TEMIEPATYPE NOBEPXHOCTH, WIH TEMIEPATYPHOTO KIACCA
anexTpoobopyaosanna (T1-T6), wma e T0 U apyroe BaecTe (HAmpUMep,
350°C(T1)).

MapkHpoBKa BIPRBOIALIHIIEHHOTO AMEKTPOOBOPYI0BAHNA NOI#HA BRIIOIHATE-
ci B BHIE LEILHOMD pelbedHoro Haka B yI0OHOM MECTE 0DOI0YMKH INEKTPOODOpY-
AOBAHHA MW HA Tabnu4ke, npukpennaemoil k obopyaosanne. Hanpusep, 2ExellT3.

B MapkipoBke N0 BIPBIBOIANINTE MOTYT HMETE MECTO JONONHHTEIBHEE THAKH |
HAAMHCH B COOTBETCTEHH CO CTAHJAPTAMH HA EKTPOODOPYIOBAHHE ¢ OTAEIEHEIMH
BHAAMH B3PBIBOIANIHTEL

OfopyaosaHie COXPAHAEST BIPRIBOIALNTY, ©CIIH HAXOQUTCH B CPEIE CO BIPBIBO-
ONACHOH CMECBK) TEX KATEropHil B IPYNN, AN KOTOPBIX BEINOMHEHA ero B3PLIBO3A-
LIHTA, WIH B CPEee CO BIPLIBOONACHOH CMECkH) MEHEe ONAcHOM KATEropHH H TP YL
Ecim B cpele NpucyTCTEYET HECKONBKD BEUIECTE, TO BRIDOP 3MekTpooDOpY 10 BAHNL
NPOHIBOIUTCA 110 HAMDOIEE ONACHOMY M3 HHX.

Cornacuo tpefosannsay [OCT 30852.0-2002 «3nexrpoobopyloBaHne BIPLIBO-
sampuennoe. Yacte 0. Obmume tpefosannsy, COOTBETCTEYOIHE YPOBHH B3PRIBO3A-
LWHTEL MOTYT O0eCHe HBATECA

o 118 EKTPoOlopYI0BAHNA NOBLILEHHON HANSKHOCTH [IPOTHE BIPHIBA (YpO-
BEHE 2):

— BIpPBIBO3AMTON BHIA «i» ¢ ypoBHEM HekpoDesonacHoll anekTpuveckoil uenu
w“iCy H BBRIIIE,

— BIPLIBO3AIHTON BHIA «py, HMEOLEH VCTPORCTBO CHIHANH3AUHH O HEI0my-
CTHMOM CHIMKEHHH JARIEHHS,

— BIPBIBOZAIHTON BHOA «»,

— FAMWHTON BHIA «Ew;

— BIPBIBO3AWHTON Buaa wdy,



— MACIHHEIM 3AM0MHEHHEM LIS MeKTPooDOpYI0BAHNA rpyin 1 # 3anonHeHHeM
HErOpoMeH KHAKOCTRI U8 3MeKTPOo000RYA0BAHNA TPyn 1 odonoMek, yaoBIeTEO-
PHIOWHY TPEOOBAHHAM BIPLIBOGALINTE BHIA €0W,

® 17138 B3pLIBO0EIONACHOD ek TpoodopyaoBaHud (yposeds 1):

— BIPRIEBO3AIWMTON BUAA «iw,

— BIPRIBOZALIUTON BHAA «p», C YCTPOICTROM CHIHANHIALNN H ABTOMATHYECKOrD
OTRJIHMEHHA HATIPAMREHNE THTAHHA,

— BIPRIBO3ANTON B «dy 108 BIPRIBOGEIONACHOND ANEKTPOODOP YIDBAHIA,

— CHEUHANEHEIM BHIOM BIPEIBOIALIMTEL 455,

— 3AMATON BUAA wew, JAKTHOMeHHOH BO BIPMBOHESNPOHHLASMY ) 000I04KY

— JAKMHYMEHHEM B 00D0N0MKY, NPEIYCMOTPEHHYH) M08 SAIIMTRL BHIA wpx
VCTPOACTBOM CHIHATH3AUMKE O CHIKCHHH JABNSHHA HIGKE MONYCTHMOND 3HAYEHHA
anekTpoobopyaosannd rpynnst 11 ¢ sanmrol Buga wew,

e 113 ocoboszpeisofesonacHoro anexTpoobopyaosanns (yposeds 0):

— B3PBEBO3AIMTON BUAA «in,

— COEUHANEHEIM BHIOM BIPEIBOIALIMTEL €5,

— B3pPEIBODE30NACHEIM EKTPOODOPYI0BAHHEM © JONOIHHTENEHEMH CpelcTEa-
MH E3PEIBOZALIATEL (HAOPHMER, 3AKTI0YEHIEM HCKPOOMACHEIX YacTell, 3aHTEIX KoM-
MAYHIOM HIIH NOCPYKEHHBIX B AWM HINH chINyYuil OM3IeKTPHE, BO BIpLIBOHE-
NPOHHLAEM YD 000I0HKY, WIH NPOJAYEAHHEM BIPRBOHENPOHHLAeMOil oDolo4ykl H-
CTBIM BOZAVXOM 00 H30BITOMHBIM JABIEHHEM NPH HANHYHH YCTPOHCTE KOHTPOIS
AABNEHHA, CHIHANH3ALUHA H ABTOMATHYECKOTD OTKIMEHHA HANPMKCHHA [IPH HEl0-
IYCTHMOM CHHREHHH JABINEHHA HIH NPH NOBPEKIACHHH BIPBIBOHENPOHHUAEMOH
ODOI0YKH ).

B coorsercrenn ¢ NOCT 30852.13-2002 «DaekTpoofopyaosaHie B3pLIBO3a-
wHmenHoe, Yacte 14, DNeKTPOYCTAHOBKH BO B3PBIBOONACHBIX 30HAX (KpOME Noj-
3EMHBIX BRIPAGOTOK)» NpH BRIDOpE ANeKTPOODOPYA0BAHHA UIH B3PEIBOONACHLIX 30H
HEODXOIHMO:

® YCTAHOBHTE KIACC BIPBIBOONACHON 30HB HA OCHOBE AHANHIA NPHMEHASMBIX
BELIECTE H MATEPHANOE, CBOHCTE OKpPVEAKILEH Cpelkl,

® QOPEIEIHTE KATETOPHID | TPYINY BIPLIBOONACHOM CMECH,

* 0100paTs TpeiyeMOe HCNOIHEHHE AEKTPOOOOPYI0BAHM;

® [10 CNPABOYHHEY HANTH KOHKPETHYI0 MApKy WIEKTPOOOOPYI0BAHNA.

SnexrpoobopyioBaHie, OCODEHHD ¢ HACTAMH, MCKPHIUHMH NPH HOpMaibHOI
paboTe, PeROMEHIVETCH BRIHOCHTE 38 NPeieibl B3PhIBOONACHBIX 30H, €CIH 3T0 HE
BEIZEIBAET OCOOLIX 2ATPYAHEHHA NPH SKCIUIYATALNN 0 HE CONPSMEHD ¢ HEONpaBIaH-
HeIMH 3aTpatami. B ciyvae veTaHOBEH 30ekTpoodopy10BaHHA B OPEIenax BIPLIBo-
ONACHOH 30HE! OHO JOJEKHO YIOBISTROPATE TPeDOBAHHAM 10 BIPLIBOIALINTE,

[Ipumerense BO BIPBIBOONACHBIX 30HAN NEPEHOCHBIX IMEKTPONPHEMHHKOE (Ma-
WIHH, ANNApaTos, CBETHILHHKOE H T. L) CNEOVeT OrPaHHYHBATE CIVYASMH, KOTOA HX
NpUMEHEHHE HEOOXOAHMO LA HOPMATBHOH SKCITYATALHN.

BaprisoiaiiHiieHHOE 3JNeKTPooDOPYIOBAHNE, HCMONBIVEMOE B XHMHYECKH ak-
THEHBIX, BIAKHLIX IIH MbUIBHBIX CPENax, AOMKHO DRITE TAKKE JAMIHIIEHO COOTBET-
CTBEHHO OT BOYICHCTENA XHMHYECKH AKTHEHOH Cpe/ibl, CHMPOCTH W MBIH,



BapriBo3amHieHHOE 3EKTPOOD0PYI0BAHNE, HCTIONIEIVEMOS B HAPYIKHBIX YCTa-
HOBKAX, JOM#HO DEITH NPHIOJHO TAKKE W 178 paboThl HA OTKPBITOM BO3IVXE WIH
HMETE YeTpolieTBo AN 3ampTsl oT arMocdepuux sosnefcTenil (Qoana, cHera, col-
HEMHOIO H3YHCHHA | T. 1L ).

Bo espusoonacHeix zoHax knaccoe B-11 w B-lla pexoMenayerca npuMeHATE
AERTPOODOPYAOBAHKE, NPEIHATHAMEHHOES 118 BIPRIBOONACHBIX 30H CO CMECAMM I0-
PHOMHX NkeH WK BOIOKOH € BO3AYXOM.

[Ipn oTcyTeTEHN TAKOTO AMEKTPOODOPYI0BAHNA A0NYCKACTCH BO B3PLIBOONACHEIX
sonax knacca B-11 npumenare B3phiBosaHUIEHHOE AeKTPOODOPYI0BAHNE, NPEIHa-
3HAYEHHOE 104 paloTel B Cpelax cO BIPEIBOONACHEIMH CMECAMH Fa30E U [APOB ¢ BO3-
ayxoM, a B 3onax knacca B-lla — anextpoobopyaosanne oduwero HasHaveHus (Des
EIPLIBOIALINTEL), HO HMEIOWEE COOTBETCTRYHMYI0 3AMNTY 0DON0MKH OT NPOHHKHO-
BEHHA NBLUTH.

[lpuMeHente BIPEIBOZALHIIEHHOND 3MEKTPOODOPYIOBAHHA, NPEIHATHAMEHHOID
Ana paboTel B cpelax BIPEIBOONACHEIX cMeceil ra30r H NAPOE ¢ BOIAYXOM, U HIEKTPO-
ofopyaoBaHHE ODIIETD HATHAYEHHA ¢ COOTBETCTBYIOWEH CTeneHbHy 3aNTE 0f0n0d-
KW JONYCKAETCA NPH YCIOBUH, €CIH TEMIEPATYPA NOBEPXHOCTH IEKTPOoBOpy 10Ba-
HHA, HA KOTOPYH) MOTYT OCECTh FOPIOMHE NBUTH MIH BONOKHA (NpU padoTe 3MeKTpo-
00OPYA0BAHHA ¢ HOMHHANBHOH HArpy3xkol v 0e3 HACIOCHHA NBUIH), OYIET HE MeHee
ges HA S0°C Huse TeMOEPaTYpLl TISHHA NBUIH 108 TISHMIMX NeUed win He Donee
ABYX TpeTeil TeMNepaTyphl CAMOBOCILIAMEHEHHA 118 HETISHWHY NkUeH.

Brifop 3nexTpoofopy10BaHig 1718 paboThl BO BIPLIBOONACHEIY 30HAX [IPOHIBO-
auThea no Tabn. 13.7, 13.8.

Tabmmua 13.7
JonveraMelii Vposets BIPLIBOIAMATED WICKTPHYECKHY MALTHE {CTALROHAPHLIX
il MEPeIBIAKHLIX) B IABACHMOCTH 0T KAACCA BIPLIBOOMACHME 10HE

Kaace YpoBeHs BIPLIBOIAIHTEL
BIPLIBOONACHOH I0HEI po P
B-1 BapripobesonacHsii
B-la, B-Ir [MopsimeHH0H HATEKHOCTH NPOTHE BIPLIRG
B-16 bea cpencte mapeiBodantaTel.  Hokpamme 4acTd MamimHe
(HAMPHMED, KOHTAKTHEIE KOIBLA) A0MTKHE DLITE TAKTHYEHL B
OOIOUKY
B-11 BapripobesonacHeli
B-Ila bea cpencte mapeiBosauntaTel.  Hekpamme qacTH ManidHes
(HAMpHMED, KOHTAKTHEIE KONBLA) AOMTKHED DLITE TAKITHYEHL B
OOIOUKY

[lpn HeobxoaumocTi Jonyckaercs 00OCHOBAHHAA 3AMEHA MEKTPOOlOPYI0BAHNA,
YEAZAHHOTO B TadMHUax, MerTpoodopyloBaHHesM ¢ 000ee BEICOKHM YPOBHEM B3PLIBO-
3AWATEL | Bonee BeICOKOH cTenedk0 3amnTel obonoyky. Hanpumep, Bvecto anexktpo-
obopynosanus ypoess «[loBellueHHas HANe#HOCTE NPOTHE BIpbiBa® MOMET ObiTh
YCTAHOBICHO 3MekTpoodopyioeanue ypoedsa «Bapeisobezonachoer wan «Ocobo-
BIPRBOOEI0NACHOE Y,



Tabouua 13.8

JlonyeTHMEL YPOBEHE BIPLIBOTANIHTEL CTANHOHAPHELY WIEKTPHYSCKIX
CBETIILHIKOBE B JABHCHMOCTH OT KJA0Ca BIPLIBOONACHOI 30HE

mpummn-::;cn PrE— VpoBEHE BIPEIBOTANIHTEL HIH CTENSHE JAHTE CRETHILHHK

B-1 Baprpofei0nacHelfi ¢ Y4ETOM KATETOPHH H FPYIOL BIPBIBO-

onacHoll caecn
B-la, B-Ir [NopenueHHO HATEKHOCTH NPOTHE BIPLIBD

B-1o bBea cpedcTe BIPRIBOIRAMMTE (CTENSHE 2AMHTHEL O0OA0YKH
IP53)

B-11 [MosenueHHON HALEKHOCTH NPOTHE B3peied. Jlodoil BaprBo-
AL EHHBLH

B-Ila CTrauHoHapHEI (cTeneds 3amuTel odonoysn IP53); nepedoc-
HOf (NOBBIUIEHHOH HANEKHOCTH NPOTHE BIPLIEA )

B z0Hax, BIpLIBOONACHOCTE KOTOPLIX ONPEACHACTCA TOPHMHMH #HIKOCTAMH,
HMEIWHMH TEMIIEPATYPY BCNBIUKK Bellie 61°C, MomkeT npUMeHATECA odoe BIps-
BOZALHTHOE MEKTPOODOPYIOBAHHE ANA NH0OLIX KATErOpHil | rpynn ¢ reMnepaTypoi
HAIpesa NOBECPXHOCTH, HE NPEBRIUANMER TeMOSpaTypy CaMOBOCILTAMEHEHHA JaH-
HOTO BEIISCTEA.

Jna npenynpesieHds B3phisd HEODXOAHMO MCKINOYaTh O0pA30BAHME BIPBLIBO-
ONacHol cpeikl H BOZHHKHOBEHHE HCTOMHHEA HHHUHHPOBAHHA B3PLIBA.

[IpepoTepamieHne BOIHHKHOBEHHA HCTOMHMEA HHULUMHPOBAHMA BIpeBA oDecne-
YHBACTCH. PerilaMeHTauneil orHesslx padoT, OrpaHH4eHHEM Harpesa oDopyI0BaHHA
HH#E TEMNEPATYPEl CAMOBOCIUIAMEHEHHA BIPLIBOONACHONH CMECH, NPHMEHEHHEM He-
HCHPSIINXCA MATEPHANOR, CPEICTE 3ALIHTEL 0T ATMOCHEPHOrO M CTATHMECKOTD AEK-
TPHYECTEA, OIIYHIAKIINY TOKOE H T. 1., NPHMeHEHHEM ObICTPOACHCTBYIOLINK CPEICTE
FAMWHATHOD OTKINMEHHA BOSMOEHBIY HCTOMHHEOE HHHUMHPOBAHHA B3PBIBA, OIPAHH-
HEHHEM MOLHOCTH WEKTPOMArHHTHRIX W OPYTHX H3ITYVMeHHA, YCTPaHEHHEM ONACHBIX
TEMUIOBLIX NPOABICHAR XHMHYCCKHX PEaKiHil H MEXaHHYCCKHX BO3AcHCTENH, npuMe-
HEHHEM BIPBIBOZANHIIEHHOTD AEKTPOODOPYI0BAHHA.

2. DECHEPHMEHTAN BHAS MACTh
2.1. ¥erpoiierso crenga OT 17
A8 ONpele/IeHHA BeIHMHHE TYIUALLErO 3a30pa

CreHa cOCTOMT M3 KOpOyca 6, TOACTOCTEHHOrO cocyla 2, paccHHTAHHOTO HA
naenenne 10 MIla, cucremsl samuranua roproyeil cMecH, cHCTeMBl A PO YBAHHA
nonoeTel cocy a0, NPeloXpaHHTEIEHOrO wHTka 5 (puc. 13.3).

Cocyn umeer ase nonoctd 2w 7, kamad obsesmom 1 1. B neperopoake 8, koto-
pas pasjelnser cocyd, yeTaHoBIeHa BTYAKA [ ¢ KOHHMECKHM OTBEPCTHEM, HMEH-
npM UHHY 25 v, B oteepeTHi pacnonoskena koHWveckan npobka 9 ¢ pessboil Ha
xpocToBuke /3. Xsoctoeuk pezsfoil sxoaut B rafixy /4, kotopas cHalmeHa QUCKOM
13 ¢ HaHeceHHBIMH HA ero NoBepXHOCTE AeneHuamu [/, Brixnonsoil wryuep ! ume-
er mnactuny {2 ana zaxkpersieHns paspusHoil memGpanw [9. [loa nnacrany 12 3a-
KNAABIBAOT THCTOK IUIOTHOTD, HO HENPOMHOTO MATEPHANA, HANPUMED KalbKy, — pas-

PHIBHYH MeMOpany.



Puc. 13.3. ¥erpoiicrso crenga OT 17 ana onpegeneHis BeIHYHHE TYIIALETD 3230pa:
| = pepUIONHOH WTYLEpP; 2 = NEBAR NOMOCTE; 3 = BRICTYIL, 4 = KNanaH; 5 — WHTOK;
6 = Kopnyc; 7 — npapad Noa0CTe; § — Deperopoaka; ¥ — koHHYeckas npodka;
10 = prynka; 11 = nenenna mucka; 12 — nnactuna; 13 = xeoctosnk; 14 - rafika;
15 = muck; 16 = perrinaTop; 17 - tpybonposon; 18 - sasus; 19 - paspuisHas
mesipana; 20 - crepaeds, 21 = koHeuHEIH BRIKTHYATENR, 22 — KHONKA

Obe nonocti 2 B 7 nocpedcTsoM klanaHa 4 coefuHens Tpybonposogom /7 ¢
serHTHATOpoM [6. [lonocts 2 uMmeeT ABa BRICTYIIA, NOMOCTE 7 — OJHH 3, HAIHAYEHHE
HX — YBEIHMHTE NOBEPXHOCTE HCNIAPEHHA 3ANHTON BIPBIBOONACHON HHAKOCTH.

Ilpu sanueke ouepegnoil NOPUMH BIPEIBOONACHON MHIKOCTH B Kamepsl 2 u 7
HeoDXOAHMO NPHIIOIHATE WHTOK §, npu 3ToM nocpelcTeomM crepias 20 i koHedHo-
ro BeikaoMarens 240 ¢ ueikio Oe30nacHocTH oDCHyKHBAHIA 0DECTOYHBAETCH CHCTE-
M3 3AKHraHHA, DPHKLUHOHHOE TOPMOMKEHHE WWTKA B NPHIOIHATOM [OIO#EHHH
ofecnednsaerca PPUKIHOHHEIME [Wafidamu,

OrkpeiBanie knananoe 4, npoayeanne kamep 2 0 7 NPOHIBOIHTCA BPYMHYIO,
Hamarwem Ha kHonky 22, [lpu 9T0M OTKpLIBAKOTCA KNanavel B 00¢ Kamepsl H OQHO-
BPEMEHHO BRIKMAETCH BEHTHIATOR /6 NOCPEICTEOM MUKPONEPERIMATEN,

2.2, Hpuaunn paborsl crenia

OnpeneneHHoe KOIHYECTBD Nerkosocniaamensiomeiica souakoctn (JIBXK) gaa
CO3AHHA CTEXHOMETPHYECKD KOHLEHTPALHA, HANPHMED, AllETOHA, 3AKANLIBAIOT Ye-
pes oreepeTHe WTynepor / B N0J0CTE COCY A,

Ipu 31oM HKUIKOCTE NONAJAET HA BePXHUA 1 HILKHUE BRICTYNEL 3, pacTekaercd
N0 HUM, B Pe3yALTATE YEro NPOMCXOAHT WHTeHcHeHoe mcnapedue. [lo weredexun
OIPEIeNeHHOrO EPHOA BPEMEHH, NOCTATOMHOD 108 Henapedus (2—5 MuH), napel
AUETOHA, CMELIHBAACE ¢ BOZAYXOM B [IOJOCTAX, JAN0MHAOT Beck odreM crenaa. [lo-
BopoToM raiikn /4 npobka 9 eelBoAMTCH HA onpesjeneHHsll pasmep, obpaiyd KOH-
ueHTpudeckuii 3azop. Bennuuny 3azopa onpelensror Ha aucke [35 no penednam /1.



YeTanosnenue 3230pa NPOMIEOINTCA NOBOPOTOM JHCKA [5 TONEKO B OOHY CTOPOHY,
npH 3ToM BEIOHpaeTcE modT B peakbe.
Ha nanenn [/ (puc. 13.4) pacnonomensl MEMEHTE YIPABTEHHA,

+ + +
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Puc. 13.4. PacnooscHRe MCMCHTOE YIIPARICHHA HA NAHETH CTeH 13

Brmouenne nHTaHna oCyLecTRIAETCd KHONKOH 2, a oTRMOueHHe — KHonkoil 3;
EETHOMEHHE JAMHTAHHA B NepBoil KaMepe — KHONKOH 5, a B0 BTOPOi — KHOMKOH §.
[pooyeka kamep ccymecTRIAeTcA Hamatnem ko 4. [lpogomsHTensHOCTE Mpo-
ayekn pasna gouTensrocti makarua. lps saxarin oguoii w3 kuonok (5 wim ) npo-
HCXOAHT BOCOIAMEHEHHE BIPHBOOMNACHOH CMecH (MpLIR) B CODTRETCTEVIOWEN KaMe-
pe. Ecan konsuesoil 3atop npessinaer BOM3, To npoRcXoauT nepeiada niaMedd B
JPYTVIO KAMEPY H BOCHIAMEHEHHE B Heil sapmBoonackoi cvech. [lpn 3atope Menk-
wer 1wid pasios BIM3 mipue we nepenaetca. KoHTpoak npouecca BOCTUIAMEHEHHA
EIPLIBOONACHON CMECH OCYIIECTRIASTCA N0 PazpeIBHOil MenmbGpane,

2.3. llopanok npoeelennd Hecaelosannii

Jina npoeefenns HCCNENORAHNA MPOUSCCa TYIDEHHS IUIaMeHH B 3a30pe Heobxo-
JHMO. TOATOTORHTE K paboTe CTEN, HIYYHE ero YCTPoilcTRO, NPHHLHD JeHcTEHS H
YOpaeRneHHs; COCTABHTE N0 3a13aHHI0 TPEnoJaBaTens HCNLEITYEMYR CMEeCk, paccHH-
TATE CTEXHOMETPHYECKYI0 KOHUEHTpauuio subpannoll mpuiroonackoll cMecH B Be-
THYHHY TYIIAMETD 3330pa; HIVIHTE NOPAI0K BRITOITHEHHA HCCNeAoRaHng B CTpOTo
ErD NPHIEPAHBATECA NPH NPOBEIEHHH ONLITOR; MOCIE JABEPIIEHNE ONETOR OTKI0-
4HTE YCTAHOBKY B yOpate pabodee MecTo,

I. PaccyHTaTE CTEXHOMETPHYECKYID KOHLEHTPAUHE BIPEBOONACHOH CMECH H
BEIHYHHY TYLIAMETD 3a30pa.



CrexnoMmeTpi¥eckad KonueHTpauna Cu, %o, HocoedyveModl BIpuBOONacHOl cMe-
CH ONpeJeniercd no popMyne
100
Cp=m————. (13.2)
mr - mfh + m."i-.
[OE e, Mg My — CTEXHOMETpHYECKHE ROMMHIHENTE COOTBETETEEHHD MOPHYErD,

KMCIOPOJE, 330Ta, HANOIAT HI YPABHEHHA OKHCIEHHA (ropenxs). YpasHeHHe OKHC-
NeHHA, HHHPHHEP A4 aneToHa, HMeEeT BHO
C3HiO + 40 + 14.8N; = 3002 + 3H:0 + 14.8N. (13.3)
CymMMa 1o cTexHoMeTpHYeckHM koaibHUHeRTaM paBHa
1+4+148=198.
an.:m E‘T‘EXHDHETPH'-]ECHB.H I{DHIJ.EHTPEIJ.HH COCTARHT
100 100
FEE T RTY i

Obrem I, mn, ropioueii cvect, HeolxoIuMOod 108 NOTy4eHHs CTEXHOMETpHYE-
CKOil CMECH B cOCYAe-CTEH/IE, ONPEeNIeTca Wl BRPakeHHA

_Cp-M-10-V,
==

r=s ITI

v (134)

2

rae M — MonexkynapHas Macca (ang anerona M = 58,08); Vo — obsem nonocts, 1 (ana
or 17 - 1a); Fu - obwem IpAMM-MONEKYIR, 10 (NPHHATE
V= 24,05 n); ¥, — yOeIkHAR NMIOTHOCTE, /0 (118 aneroHa ¥, = 790,8).

PacueTiyio sennuHHy TYIIAMET? Ta50pa 8, MM, (IPeIensdioT mo dopsyne

_10*-P-2,

Ve ConPo i
rae P, = 65 — Geapamepuutit kputepnii [lexne; L, — TennoemrocTs HexoaHoI cvecH,
Jlf{n - u - rpan) (ana emeck anerona ¢ soagyxos 20,7); v, — HOPMANEHAR CROPOCTR
pacnpocTpanenda naadend, sy (4200); Cy — yoenkHad TeNAOEMKOCTE HCXOAHOH
cecH, Jl#x/\(kr - rpan) (ana cMecH aueToHa ¢ poiqyxos = 0,23); po = MNOTHOCTE HC-
xoamoii cmecn, kr/m® (nA cvecH aueTona ¢ Boigyxom — 1360).

2. OTEHHYTE NpoIpayHEll NpeloXpaHdTensiuil wuTor 3 crenga (puc. 13.3)
JamuTe B kaMepw cropadud (2 m 7) uepes mryuepw [ paccuMTAHHOE KONHYECTBO
JIBA. YeranoRHTE HAT BRINOJHLIMH OTREPCTHAMH LWITYLEPOB § NOO NPYAHHALHME
nnacTHHaMu {2 meeTen nnoTeedd Gysary (paspeieayio mesmopany). [losopoTom raii-
KH [4 B NPaBYI CTOPOHY YCTAHOBHTL THMOOM NPOTHE HHAEKCE PACYETHOE THAMEHHE
IAI0PA B KOHHYECKOM OTEEPCTHH MERTY NByMA kasepamu cropanms (2 u 7). Bos-
BpaTHTE B MCXOJHOE NONOKEHHE NPeJOXpaHHTENLHEH WHTOK § M BLIKIATE BpeMs
(25 muH) An4 paBHOMepHOrO AR(pYIHOrD FnonHenna kamep ucnapenns JIBM
Brmwouute kmonkod 2 (puc. 13.4) obuee nHTaHHe WeKTpHYeckol Lend cTenIa ¥
NpOHIBECTH BIPLEIB B Kamepe cropadud cTenta. Hamatvem knonkn 5 (puc. 13.4) a-

& (13.5)



MEIKZETCH ek HaRHranng B kamepe 2 (puc. 13.3). Bapuie B kaMepax onpeenterca
0o IBYROBOMY MdekTy (KOHTpONLHAA MeMOpaHa w3 GyMard paipeIBacTCH).

3. llpn nepenave m3pLiBa B kaMepy 7 HeoOXOOHMO YMEHRIINTE BEHMHHY VCTa-
HOBJIEHHOTD 0 PACYETY 3330pa H NOBTOpHTE onwT. [locne kamaoro mIpeBa npons-
BECTH BEHTHIAUMK Kamep B Tedeune 15-20 ¢ namarnem kuonku 4. [lpr oTcyTeTRHN
nepefadd BEIpeiBa BO BTOPYE KaMepy MPOHIBECTH B HEH BOCNIAMEHEHHE HCMBTYE-
MO CMECH (KOHTPONLHEN BIPLIB) HAKATHEM KHONKH G. [IpH HAMHYHH EIPLIBA B Ka-
sepe 7 pacderHiii 3atop (B9M3) nogreepacnaetcs sxcnepumentansio. Ecin npw
NoAaYe HANPAKEHHA HA CBEYY JAKHIAHHA CMeck BO BTOPOH MONOCTH He BOCMIAME-
HHTCH, ONBT CUHTAETCH HeyIauHLIM, M ero peiynLTaT He VUMTHBAETCH. JKCnepH-
MEHTAILHEE HCCIE0BAHHA TPOROIATCA 10 ONpeleneHis BenHdnnLE BIM3.

PeaynbTaTid pacueTon H 3aMepoB 3aH0cAT B Tadn. 13.9.

4. OreniounTe obiee MHTARHE WENH 3AMHIANHA CTEHIA HAWATHEM KHOMKW 3.
Yopare pabouse MecTo.

TaGmana 139
PeayauTaThl paAcHeTHOND H WECHEpHMEHTATEHOTG HCCIe 0BAHHA
BIpLIBEODNACHOE cMern
i IWCnepH-
; Incno mpo- "
Pacuernuii | PacweTnas X meHTAAR- | Karero-
. Incno CEOKOE 18-
p, o offkeM cTe- | BEANMHHHA HAA BEAH- PHA
EIPEIBOE B | MCHH W3 00—
ONLl- | XHOMETpH- | Tylamero YHHA Ty- | BIpmIBO-
MOMCTH aocTH | B mo- y ;
TH Heckoil TATOPA, mangero | onacHoil
kamepel 1 IOCTH ERME-
CMECH, M MM TATOPA, CMECH
ozia, MM

Hpwwevanue. lpn pazpaise memGpadsl B obenx kavepax (monoctax) 8 4-ii n 5-if rpahax Tad-
AMIL CTABWTCH IHAK «+3. Ecou %e B0 BTopoil nonoctn mMemipana He paIipyliHiack, To B rpatpe 5
CTABHTCH IHAK 4—.

5. Mo penuunne Ge30NACHOTD SECMHEPHMEHTANLHOID MAKCHMANLHOTD 33a30pa
(EIM3), uepes woTOpLI He NPOHCNOOMT NEpelada RIPHBA BO BTOPYI KaMepy,
YCTAHARNHBAKT KATETOPHIO H MPYNNY BIiphiBoonacHoii caecH (tadn. 132w 133)
NoAGHPAT BIPEIBOTANIHILEHHOE 000PYI0BAHNE | 3ANHCATE NPHMEP MAPKHPOBKH).

JIabopaTopHoe 3aHsTHE 3.

Tema: «CocTaBieHre TeXHOJOTHUECKOW KapThl AJisi TIPOM3BOACTBA paboT

10 PeMOHTY Kabe/bHOW TMHUN».

Ienb: HAyUUTHCS COCTABJIATH TEXHOJIOTMYECKOW KapThl JJis POU3BO/CTBA

paboT Mo peMOHTY KabebHOU TUHUH

WIOBbIe TEXHOJIOTMUECKHe KapThl MpeHa3HaYeHbl J71s1 UCTI0JIb30BaHUsI MPU

pa3paboTKe IMPOeKTOB TTpou3BoAcTBa padot (II1P), mpoekToB
opranu3sanuu crpoutenbcTBa (ITOC), Apyrov opraHU3alMOHHO-TEXHOIOTUYEeCKOU
JOKYMEHTAI[WH, a TaKXKe C 11e/TbI0 03HAKOMJIeHHsT Pab0Urx ¥ WHKeHepHO-
TeXHUUeCKHUX pabOTHHUKOB C MpaBU/IaMU MPOM3BOACTBA paboT.

Ha 6a3e tumnoBbix TexHosorudeckux KapT (TTK) B cocrase ITITP (kak
o0si3aTe/ibHbIe COCTABJISOLIME TTPOeKTa MPOU3BO/CTBA pPaboT) pa3pabaThiBarOTCs
TeXHOJIOTUUeCKHe KapThl Ha BBITTOJIHEHHE OT/e/IbHBIX BUIOB paboT.

Bce TexHo/IOrMYeCKre KapThl pa3pabaThiBaloTCs 10 pabounM uepTekam
TIpOEeKTa U perjiaMeHTUPYIOT CPeJiCTBa TEXHOJ/IOTHYeCKOro obecrieueHusi, MpaBu/ia
BBITIOJIHEHUSI TEXHOJIOTMUECKUX MPOLIECCOB MPH BO3BeIeHUU, PEKOHCTPYKLUH
3laHUM U COOPY>KEHUHU.

HopmatuBHOM 6a30ii A1 pa3pabOTKH TEXHOIOTHUECKHX KapT SIB/ISIFOTCS:
CHull, CH, CII, EHuP, npor3Bo/iCTBeHHbIE HOPMbI pacxo/ia MaTepHasoB,
MeCTHbIe TIPOrPeCcCHBHbIE HOPMBI U PacCLieHKH, HOPMbI 3aTpaT TPy/a, HOPMbI



pacxo/ia MaTeprabHO-TEXHUUECKUX PeCyPCOB.

TuroBast TexHO/IOrMUeCKasi KapTa, Kak MPaBU/I0, COCTABJISIeTCS 110 pabourm
yepTe)kKaM THUIIOBBIX ITPOEKTOB 3/JaHUM, COOPY>KEHUH, OT/Ie/IbHBIX BU/IOB paboT
Ha CTPOMTE/IbHBIE MPOLIeCChI, YaCTH 3[JaHUM U COOPY>KeHHH. ITpr OTCYyTCTBUM
TaKOBBIX BO3MOKHO cocTaBieHre TTK Ha Kakoi-TO Orpe/e/IeHHbIN BU
CrelMabHBIX pador.

Lenb co3gaHus rpeiCTaB/IeHHOU TUTIOBOW TEXHOJIOTUUECKOW KapThl - 1aTh
PEKOMEH/IyeMYIO CXemMy TeXHOJIOTMUeCKOro TpoLecca, yCTPOKUCTBa, COCTaB U
cogepskanue TTK, mpumeps! 3armomHeHUss He0OXOUMBIX Tab/HII.

[Tpu TIpUBsi3Ke TUTIOBOM T€XHOJIOTMUeCKON KapThl K KOHKPETHOMY OOBEKTY
Y YC/IOBUSIM CTPOUTETbCTBA YTOUHSIFOTCSI CXeMbI IIPOU3BO/ICTBA, 00BeMbI paboT,
3aTparhl TPy/ia, CpeJCTBa MexXaHH3alliy, MaTepHasbl, 000pyJOoBaHMe U T.I1.

TTK Ha 1ipou3BOACTBO pabOoT 110 MPOK/Iajike OpOHHPOBaHHOW Kabe/lbHOM
muann (KJT) 10 kB B TpaHIiiee, B KaOe/IbHBIX K./0. JIOTKAaX COJI@P>KUT:
- HOpMaTHBHbIE JOKyMEHTHI.
- 0011[Me IaHHBIe.
- TeXHOJIOTHsI TIPOU3BO/ICTBA PaboT.
- oXpaHa Tpy/ia u 6e30macHOCTb TIPOM3BO/CTBA paboT.
- MepbI 110 CHIYKeHHIO0 OTPULIATeIbHOTO BO3/IeMCTBYS Ha OKPY KAIOILyI0 Cpefly
1pu cTpoutebCTBe KJI.
3agaHue.

1. [lepeunc/iuTe HOpMaTUBHBIE JOKYMEHTHI B COOTBETCTBUHU, C KOTOPBIMHU
He0OXO0IMMO BBITIO/IHATH BCe pabOTHI.

2. HazoBuTe 0CHOBHBIE 3Tallbl TPOM3BO/ICTBA PaOOT MO MPOKJIAZKe
oponupoBaHHoii KabenpHOM uHu (KJT) 10 KB B TpaHiiiee, B KabeTbHBIX
X./6. TOTKax.

3. 3anosHuTe Tabmumuy 1.1.

CoctaB 6purazipl 110 ycrpouictey KJI 10 kB Tabnwmria 1.1

HomkHocTb U nipodeccusi ['pymma o 9b Kos-Bo yuenoBek

Paspsg

JIaGopaTopHoe 3aHsATHE 4.
Tema: «CocTraBieHre TeXHOJIOTUUECKOM KapThI AJis IPOM3BOACTBA PaboT
110 PEMOHTY BO3ZYLLIHOU JINHUW».




L[E.I'.IE-: HAYUHTLCH COCTARNATE TEXHOMOTHYECKYID JOKYMEHTALHID MPH PEMOHTE BDB..E[}"IJ.[IIDﬁ
JTHHHHA

Ofopyaosanie WHIH OporpaMMioe obecnedenne: komneorep ¢ DVD-npusosom w (wmm)
VCTPOHICTED, NDIKIINHEHHOS K HHTEpHETY, OAaHKH JOKYMEHTOE, THIOBLIE NEpeunH padoT

TEDPETH'IECE‘EH YACTE
Fﬂ]PIﬁﬂTKI TEXHOIOIrHYeCKHX KAapT.

|. Texuonormyeckne kaptil { TK) asnawTces cocTaBHOil 4acTHIO OPradn3alHOHHD-
TEXHONOIHYECKOi JOKYMEHTALHN, PErITaMeHTHRYIOWEN MPABHIA BEITOTHEHHA
TEXHONOIHYECKHX NPOIECCOB, BRIOOP CPecTE TEXHONOTHYECKOrD 0Becnede s, CTPOHTENLHEX
MALTHH B 000PYI0BAHHE, HEODXOIMMEIX MATEPHANLHO-TEXHHYECKHX PECYPCOR, TpedoBaHNa K
KA4ecTRY M NpHeMKe padoT, 4 TAKKE MEPONPHATHA [0 0XPaHe TPYIa, TeXHHKe De30nacHocTH,
OXpane OKpyaieil cpeis i noapHoil Gel0nacHoCTH.

2. Texnonory4ecke KapThl paipatarsiBaioTed AN ofecnedeHs CTPOHTENLCTE
PAUHOHANLHEIMEA PEIISHHAMH 110 TEXHOMOTHH, OPraHM3annH H MEXaHH3ALHH OTAeNLHLIX BEHI0E
paboT B HenAX peanHialHH KOHKPETHRIX CTPOHTENLHLIX TEXHOIOTHIT npi cofmoaeHn
Tpefopannil kauecTea, Ge30NACHOCTH MPONIBOICTES PAtoT H IKCIUTYVATALIMH, OXPAaHLL
OKpyIaomeil cpeasl i nokapuoil GezonacHocTH.

3. Texnonoru4eckie KApThl HCNONLIVIOTCA B COCTARE NPOEKTOR MPONIBOICTEA padoT: Ha
BOIBEIEHHE 31AHHA, COOPYREHHA HIH €ro YacTH (Vila), Ha BEIOIHEHHE OTIeNLHEIY BHIOE
patoT (MOHTAKHEIX, CAHHTAPHO-TEXHHYECKHUX, OTIEN0YHEIX, ME0Je3HYecki | T.0.); Ha
NOArOTOBHTENEHELT NEPHO CTPOHTENLCTEI.

4. Hopmatuenoil Gazoii ana paspabotkn Texnonormdecknx kapr sensores: FOCTw, CHull,
EHuP, CH, npon3soicTEeHHEIE HOPMEL PacXola MATEPHANOR, BEOMCTEEHHEIE H MECTHLIE
NPOrpeccHBHEE HOPMEL H PACLIEHKH.

5. B TexHOMOrHMECKHX KAPTAX ONpeIeniior:

== TpefOBAHHA K KAYECTEY NPeJecTBYIOMHE padoT;

-= METO/ILI MPONIBOICTEA padoT ¢ nepedMHesM HenOXOIHMEIX MAITHH, 000pPY I0BIHHA,
TEXHONOIHYECKOH DCHACTKH B CXEMAMH HX PACCTAHOBKH;

- MOCNEN0BATENLHOCTE BLIIOIHEHHA TEXHONOMHYECKHY NPOLECCOR;

- TPpeGORAHNA K KAYECTEY H NPHEMKE paboT;

== MEPOTIPHATHA N0 obecneveH 0 He30MaCHOCTH NPOHIEOICTED paboT, noapHoil
DEI0NACHOCTH;

== VCIIOBHA COXPAHEHHA OKPYHAIOWEH cpea;

-= pACcX0J MATEPHANEHO-TEXHHYECKHX PECYPCOE,

-= TEXHHED-3KOHOMHYECKHE NOKATATENH.

6. Texnonoruyeckye KapTel pa3paldaThIBAIOTCA N0 BHIAM CTPOHTENLHO-MOHTZKHEX H
CHEHANHIHPOBAHHEIX PAboT HA TEXHOMOTHYECKHE NPOLECCE], B PEIVILTATE BRINIOIHEHHA
KOTOPLIX CO3IAKTCA 3AK0OHYEHHBIE KOHCTPYKTHRHELE WIEMENTRI 3TaHHI H coOpy®ennil, a Tak®e
TEXHONOIHYECKDE 000pyADEIHIE, TPYOONPOBOILL, CHCTEMEL OTOTUIEHHA, BEHTHIALHH,
BogocHatxenna u ap. (Hanpusep, MonTa® KONOHH, NTOJKPaHOBLIX 0AN0K, CTEHOBLIX NaHeneil;
VCTPOMCTED NOMOE, INTYKATVPKH, KPOBEMEHEIX MOKPLITHE 1 1. ).

7. lpn HeobxonuMOCTH 0NYCKLeTeA pazpadaThBATE TEXHOMOMHUECKHE KAPTLL HA YCTPoiicTRO
OTAENLHLIX YIN0E HAN0ONEE OTEETCTEEHHEIX KOHCTPYETHEHEIX JEMEHTOB 31aHHI, OT KauecTBa
KOTOPRIX IARHCAT NPOMHOCTHEE, AeOPMATHEHLIE, BOI0-, BOIIYXO0= H TEMIOHI0NSLIHOHHEE
NOKAIATENH ECeil KOHCTPYELHH.



8. lna BosBeneHRA 3aK0HYEHHLIX, MEOTOKPATHO MOBTOPAIOLIINXCA KOHCTPYKTHEHLIX WIEMEHTOR
THIOBEX 3aHHH H COOPY#HeH il (THIOBLIX CTPOMTENEHEIN KOHCTPYEINI) MaccoBoro
NpHMEHERNA paipafaTLBaOTCA THIOBLIE TEXHONOrHYeckne kapTh (TTE).
9. [pwn pazpaborre npoekTos nponiecacTea pabor (TTTP), ceazanurix ¢ HenonkIoBaHHEM
CTPOHTENLHEIX TEXHONOTHI MACCOROTD MPHMEHEHHA, I0NYCKAETCA BEMOUATs B cocras [1TTP
THIOBLIE TEXHOTOTHYECKHE KAPTEL

10. THnoBwe TEXHONOrHYECKHE KapTEl paipalarsIBaoTcs Ha 0OHE OCHOBHOH (Da30Bsil)
BapHANT NPOHIBOACTEA paboT, NPelyCcMaTPHBAIOIHIT NIPOrPeccHBHLIE OPTaHH3aAIHOND-
TEXHONOHYECKHE pemennd. KpoMe 3Toro, B THIOBEX TEXHOTOTHYECKHX KAPTax 10MyCKasTca
npeIycMaTPHBATE JPYIHE BOIMOKHLIE BAPHAHTE DPHMEHEHHS CTPOHTENLHEIX MATEPHATOR H
HCMONB30BAHHA CTPOHTENBHLIX MALIHH, MEXAHHIMOB, 000PYI0EIHHA H TEXHONOTHYECKO
OCHACTEH.

11. Texnonoriieckas KapTa (B T.4. THNOBAS TEXHOIOTHYECKAA KAPTA) A0KHA COCTOATE H3
CNETYIIHY Pa3Ienos.

L. OfinacTs npuMeHeHHA.

II. Texnonorng u OprauM3alyg BLEINOTHEHNS padoT:
== TPeGOBAHHA K KAYECTEY NPeILecTBYINIHE padoT;
== TPeGOBAHHA K TEXHOIOTHH MPOHIBOACTES padoT;
== TEXHONOTHYECKHE CXEME] MPONIBOICTER padoT;
== TPAHCTIOPTHPOBAHHE H CENATHPOBAHHE WIeNHil B MATEPHANDE;
== CXEMEl KOMIUTERCHOH MEXAHHIAUHA (IpH HeoGX0IHMOCTH).

III. Tpeboranus & KAYECTRY W NpHEMEE paboT:
== TPeGOBAHHA K KAYECTEY MOCTARNAEMEIX MATEPHANOE H HIIEIIHI;
== CXEMBl ONEPALHOHHOID KOHTPOIA KA4MECTRE;
== MepeveHb TEXHONOTHYECKHX NPOUECCOB, NOANEHKAIHY KOHTPOTIO.

IV. Texunka GezonacHOCTH M OXPaHA TPYAA, IKONOTHYECKAS U NOAAPHAA De30MacHOCTE
V. lMoTpebnocTs B pecypeax:
== MEpeveHb MALIHE H 000pY10BAHHA;
-~ Mepevelb TEXHONOTHYECKOil OCHACTEN, HECTPYMEHTE, HHEEHTAPS H NPHCIocofnernii:
BEJOMOCTE NOTPE0HOCTH B MATEPHATAX, HIIEIHAY H KOHCTPYKIHAX,
VI Texunro-IROHOMHYECKHE NOKAIATENN:
== MPOAMTHHTENLHOCTE BRIMOMHEHHA padoT;
-- rpafuk npon3eoacTEa padoT (NpH HeoGxX0THMOCTH);
= TPYAOEMKOCTE H MAITHHOEMEOCTE BRIIOTHEHHA padoT;
-~ KANLEYIALAS 3aTPaT TPYIA H MAIIHHHOTO BPeMEHH (PN HeoGXoIHMOCTH ).

[MpakTHYeCcKan YACTE

[Mone3ysce TeopeTHYECKOH YacTR0, CIEHHATHINPOBAHHEIMHA CailTaMu, cneuHansHoi 1 yaebHoii
AMTEpaTypoil, coOCTBEHHBIM NPOWIBOICTEEHHEIM W KHIHEHHEIM  ONBITOM, OHOPMHTE
TEXHONOMHYECKYIO KAPTY 0OH0i 13 onepaunii npu pesonte BJL

Cenate BRIBO] W NOATOTOEHTE OTBETH HA KONTPOIRHEE BOTPOCEL

Ma Haumenopanune Texunueckue TpedoBa . HucTpymenTi o Hopma
n'm__ | onepauun Hopme jonyckos H H3HOCOB NPHCHOCHUTEHHA | BPeMEnH, H-"ac
1 2 3 4 5

7. IIpomMexxyTouHasi arTrecTalius CTY/|eHTOB.

ITpomexxyTouHasi aTTecTalys MO0 MeXJUCLMIVIMHADHOMY KYpCy B Qopme
5K3aMeHa [POBOJUTCS B 5 ceMecTpe.

K mnpomMeXyTOuHOM arTecTaliiyd JOMYCKAarOTCS CTYJEHThbI, He HMerollye
3a/I0/DKEHHOCTH TI0 M3yuaeMbIM TeMaM, UMerollye Joryck yueOHol uactu. IIpu
siBKe Ha AvddepeHLIMPOBaHHbBIN 3aueT CTy/leHTaM HeoOXOJUMO UMeTh 3aueTHYIO
KHIDKKY.



[To pe3sysnbTaTaM BCeX BH/OB OL[EHOUYHOM BeJOMOCTH CTYJEHTYy
BLICTAB/ISIETCSI UTOTOBasi OTMeTKa M0 MeXAUCHUIUIMHapHOMYy Kypcy. Illkana
OLIEHOK: «OT/IMUHO», «XOPOL0»,«y/I0B/IETBOPUTETLHO», «HEY/IOB/IETBOPUTE/TEHOY.

CTyJeHTbl, He CAaBlIMe 5K3aMeH B YCTAHOBJIEHHOE BpeMsi TIO
YBaKUTE/IbHOW MPUUWHE, MOATBEP)KIEHHOU JOKYMEHTalTbHO COOTBETCTBYHOIUM
JNOKYMEHTOM, C/Iat0T €ro UHIUBUYa/IbHO, B YCTAHOB/IEHHbIE CPOKH .

OO6BeKTamMu OLIeHUBaHUS BBICTYTIAIOT:

- CTeleHb YCBOEHHS TeOPeTUUeCKUX 3HAHUM;

- YpOBeHb OBJIa[IeHUsI TPAKTUYeCKUMH YMEHWsSMU U
HaBBIKaMH TI0 BCeM BUjjaM yueOHO paboTh;

- pe3yJbTaThl CAMOCTOSITe/IbHOU PaboThl.

3a/jaHue /11 MPOMEXYTOYHOM aTTecTaluu
Bomnpocsl Ajis1 3k3aMeHa (5 cemecTp)
Buibl 5/1eKTpUYECKUX CTaHLUM.
TpaHcgopMaTopHbIe MO/ICTaHLIUU.
[TpuHIMT AeUCTBUSI MU KOHCTPYKLIUSI MAIlIMH IMOCTOSTHHOTO TOKa.
Y CTpOUCTBO SIKOPHBIX 0OMOTOK.
MaruuTHas cucrema.
KommyTanusi B MallimHax NOCTOSSHHOTO TOKa.
['eHepaTOpbI MOCTOSTHHOTO TOKA.
Y CTpOUCTBO ¥ NIPUHLMIT IeUCTBUSL OAHO(Ma3HOro TpaHchopMaropa.
. Koa(ppurmenT TpaHcopmaniviv HarpsokKeHU N
10 Pabora offHOoda3HOro TpaHChopMaTOopa Mo, Harpy3Kowu.
11.TpaHcdopmarysi TOKOB.
12.0mbITBI  XOMIOCTOTO  XOZJld W KOPOTKOrO  3aMbIKaHUs  OJJHO(A3HOTO
TpaHc(opMaropa.
13.YpaBHenust ogHoda3Horo TpaHcdopmaropa.
14.BeKkTOpHasi AuarpaMMa Harpy»keHHOro TpaHcgopmaTopa.
15.BHelHsIs xapakTepUCTUKa oiHO(a3Horo TpaHcdopmaTopa.
16.Pacuet roteps HarpsyKeHUsI.
17.ABTOTpaHCHOpPMATOp,  YCTPOWMCTBO,  TIPUHLUIT  J€HCTBUS,  OCHOBHBIE
XapaKTepUCTUKU
18.CBapounble TpaHC(hOpPMaTOpPbI, YCTPOUCTBO, TMPUHLIUN [JeWCTBUSI, OCHOBHbIE
XapaKTepUCTUKU
19.M3mepuTenbHbIe TpaHC(GHOPMATOPhI HATIPSPKEHUST U TOKa
20.TTpyHLMITBI 1€CTBUST MalllMH MIePeMEHHOI0 TOKa.
21.CTaTopHbIE 0OMOTKH.
22.9]1C u M/IC o6MOTOK cTaTopa
23.KOHCTPYKLIWS aCUHXPOHHBIX JBUTraTe/eu.
24.Pexxumbl pabOTHI M1 OCHOBHBIE XapaKTEePUCTUKU aCHHXPOHHBIX JBUTATEIeH.
25.01H0¢a3Hble aCHHXPOHHBIE IBUTaTeu.
26.ACUHXPOHHbBIE MALLWHbBI CTIeLUa/IbHOI0 Ha3HAUeHHS.
27.KOHCTPYKLUSI CHHXPOHHBIX FeHepaTopOB.

©OND U A WN


http://ekzamenu.net/student.html

28.PaboTa CMHXPOHHOTO TeHepaTopa B Pe>KUMe Harpy3KHU.

29.T1apannensHasi paboTa CHHXPOHHBIX TeHepaTOPOB.

30.CUHXpOHHBIe ABUTaTe I U KOMIIeHCaTOPbI

31.CnenuanbHble CHHXPOHHbIE MAIlWHBI.

32. TexHnyeCcKre XxapakTepUCTUKK TPaHC(OPMaTOPOB ¥ aBTOTPAHC(POPMAaTOPOB
Pa3/IMYHBIX TUTIOB, 0COOEHHOCTU UX KOHCTPYKLIWM.

33.Cucrembl OXJIaXKeHUsI TPAHCPOPMATOPOB U aBTOTPAHC(OPMATOPOB.

34.PexkuMbl paboThl aBTOTPaHC(HOPMaTOPOB, 00C/TyKUBaHHE.

35.Tunbl, NPUHLIUN AeUCTBUS U KOHCTPYKLIUU YCTPOMCTB /1Sl PEry/TMPOBaHUs
HarpsbkeHUs1 TpaHC(OPMaTOPOB U aBTOTPaHC(OPMaTOPOB.

36.06nacTh npuMeHeHus [1Y 3

37.KaTeropuu 3/1eKTpONPUEMHHUKOB U 00ecrieueHre Halle)KHOCTH
3JIEKTPOCHAOKEeHMUSI

38.Ha3HaueHue U CXeMbl 3JIEKTPUUECKUX COeJUHEHUH MO CTaHLIAN

39.KOHCTPYKTHBHOE BBIMIOJIHEHWE PACTIPEeAYCTPOMCTB 3aBOJCKUX U LIEXOBBIX
MO/ CTAHLUH

40.Bp100p urica ¥ MOIIIHOCTA TPAHC(POPMATOPOB 1 THUIIA MTOACTAHIIAN

41.Bb1b0p ceueHUsi MPOBOJHUKOB

42.Ha3HaueHue U TUIbl TPOXOAHBIX U OMOPHBIX M30JIATOPOB /1Sl BHyTPEHHEH U
Hapy>KHOU YCTaHOBKU.

43.Bb160p U30/ISTOPOB.

44.TIpoBepka NpOBOJHUKOB I10 YCJIOBHUSAM KOPOHBI.

45.BbI00p >KeCTKUX IITMH U U30JIATOPOB.

46.BbI060p MPOBO/IOB BO3/AYIITHBIX IEKTPUUECKUX JTUHUM.

47.Bbibop cU/IOBBIX Kabesiet.

48.Turbl, KOHCTPYKTHUBHBIE 0COOEHHOCTH, TEXHUUECKUe JaHHbIe PyOUTEHUKOB

49.Turbl, KOHCTPYKTHUBHBIE 0COOEHHOCTH, TEXHUUECKHe JaHHbIe
[TepekntouaTeneit

50.Twurbl, KOHCTPYKTUBHBIE 0COOEHHOCTH, TEXHUUECKHE JaHHbIE
[Ipenoxpanuresnen

51.Twurbl, KOHCTPYKTUBHBIE 0COOEHHOCTH, TeEXHUUECKHe JaHHble KOHTaKTOpOB

52.Twurbl, KOHCTPYKTUBHBIE 0COOEHHOCTH, TeEXHUUECKHE JaHHbIE aBTOMaTHUYeCKUX
BBIK/IFOUaTe/1en

53.Turbl, KOHCTPYKTUBHbIE 0COOEHHOCTU, TeXHUUYEeCKHe laHHble MarHUTHBIX
rycKaTeJieu

54.Turbl, KOHCTPYKTHBHBIE 0COOEHHOCTH, TEXHUYECKHe JaHHbIe peJie

55.Turbl, KOHCTPYKTUBHBIE 0COOEHHOCTH, TeXHUUECKHe JaHHbIe
MPOrpaMMUPYEMBIX peJie.

56.HopmbI ocBetrieHust pabodero mecra

57.Pabouee ocBelrjeHue.

58. ABapuiiHOe OCBellleHUe.

59.39BaKyaloOHHOe OCBellleH e

60.Opranu3anusi pabouero MecTa fjisi Co3/jaHusi KOM(MOPTHBIX 3pUTeTbHBIX
yCI0BUM



61.Ha3HaueHue, TUMbI U KOHCTPYKLMW pa3beJUHUTENIEN 1Ji1 HAPY>KHOM U
BHYTPEHHEN YCTaHOBKHU.

62.Ha3HaueHue, TUTIbI U KOHCTPYKLIUW OTAeUTeer U KOPOTKO3aMbIKaTe/eu.

63.BbIK/rouaTeiM Harpy3ku, UX Ha3HaueHue, TUIbl U KOHCTPYKLWH.

64.Tunbl, KOHCTPYKTUBHBIE 0COOEHHOCTH, TIPUHLIUIT JeHUCTBUS U TIPUMeHeHMe
npejoxpaHuTesier HanpsbkeHreM Beie 1000 B.

65.BbI0b0p pasveuHUTENeN, OTIeNIUTe ell, KOpOTKO3aMblKaTesiel, BLIK/IroYaTeiei
Harpysku

66.KOHCTpYyKLIMK 3aKPBITBIX pacrpejenuTenbHbIX YCTPOUCTB (3PY).

67.KOHCTPYKLIMM KOMIIJIEKTHBIX pacripefie/IMTeIbHbIX YCTPOUCTB Hapy>KHOU U
BHyTpeHHel yctaHoBKU (KPY, KPYH).

68.KOHCTPYKLIMU OTKPBITLIX pacrpe/ie/iiTe/bHbIX ycTpoiictB (OPY).

69.VICTOUHUKH [TOCTOSTHHOT'O M TIePeMEeHHOr0 OIepaTUBHOI'O TOKaA.

70.YcrporictBo AKB.

71.Pexxumbl pabotsl AKB.

72.TpeboBanue K Bbibopy AKDB Ha ro/icTaHIUsX.

73.Ha3HaueHue U KOHCTPYKLIUU 3a3eMJISIFOLLIUX YCTPOWCTB.

74.CucteMa 3/1eKTPOCHa0>XKeHUs >Kesle3HbIX 10pOT

75.IIpuHIMTAabHAsT CXeMa 37IeKTPOCHaOKeHUS.

76.001111e CBeIeHUsI O TATOBOM 3/IEKTPOCHAOKEHHH.

77.CxeMbl TSITOBOT'O 37IeKTPOCHa0KeHUSI.

78.CucTeMa oCTOSTHHOI'O TOKA.

79.CucremMa nepemMeHHOI0 TOKa.

80.006r111e cBeZieHUsI 0 KOHCTPYKLIMA KOHTaKTHOM CETH.

81.Bubl KOHTaKTHBIX TTOJBECOK.

82.CeKL[MOHMPOBaHHe KOHTAKTHOW CETH.

83.0mnopbl KOHTAKTHOM CETH.

84.T1poBojjJa KOHTAKTHOM CETH.

85.13onaTopsl. PenbcoBast 1ierib.

Bomnipocsl /is1 npoBepKu ypoBHs 00yueHHOCcTH «3HATD»
Kpurepuu onjeHKH
«OT/IMYHO» - CTABUTCS IIPU MPaBWILHOM OTBeTe Ha TPU BOIpPOCa W3 pasHbIX
pasziesios;
«XOpOLIO» - CTABUTCA MPY NPABU/IbHOM OTBeTe Ha TPY BOIIPOCa, /iBa U3 KOTOPBIX U3
OJIHOT'O pasfena;
«yAOBJICTBOPHUTE/IBLHO» - CTABUTCA IIPU NPaBU/IbHOM OTBeTe Ha /iBa BOIIPOCa;
«HEeyAOBJIETBOPUTE/IbHO»- [IPU OTCYTCTBUU OTBeTa Ha BOIIPOCHI.

1. Knaccugukanys 3/1eKTpoTeXHOI0TMUeCKUX MPOLIeCCOB.

2.0cob0eHHOCTH  3/IEKTPOTEXHOJIOTUYECKMX ~ YCTAaHOBOK KakK  TOTpebOuTeseit
3/1eKTPO3HEPrUu

3. Kak knaccupuupmpyroress OTY? Lens TerioBoro pacuera OTY.

4.Ha3HaueHWe OrHEeYIOPHBIX, TEMJIOU30JIALIMOHHBIX Y ’KapOYIOPHBIX MaTepyasioB.
[IpuBeuTe NprUMepHI U OTeLIuTe CBOUCTBA.



5.CyIIHOCTh [IBYXITO3ULIMOHHOTO DeryJUpOBaHHsl MOI[HOCTUA. TWIibl MpUOOPOB
n3MepeHuss TemriepaTypel JOTY. OObscHUTe KaacCU(PUKAIMIO 3JIeKTporeueit
CONPOTHBIIEHUS

6. OxapakTepu3yuTe 3/IeKTPUUECKYIO T€Ub COTPOTHBJIEHUS KakK TOTpebuTess
3J1eKTPO3HEPTUH.

7. YCTpPOWCTBO W TIPUHIOMN pabOThl WHAYKIIMOHHOW T1€UM CO CTaJbHBbIM
CepeuHUKOM.

8. OcobeHHOCTH 3/1IEKTPO0O0PY/J0BaHHS MH/YKI[MOHHBIX TIeUueld U YCTaHOBOK.

9. @usMKo-TeXHUYeCKHe OCHOBBI JWIIEeKTpUueckoro HarpeBa. O6macThb
TIPUMEHeHUSI.

10. Knaccudukaiius neuei 371eKTpoiyroBOro Harpega.

11. ®usnKo-TeXHUYEeCKHe OCHOBBLI KarpeBa 3yeKTpuueckor ayroi. OcobeHHOCTH
[yTU TIePEMEHHOT0 TOKa.

12. MeponpusiTtusi, obecrieurBaroiijie HaJ|eXKHOe TOpeHHe AYyTW TepeMeHHOTO,
TIOCTOSTHHOT'O TOKA.

13. KakoBbl ocobeHHocTu 3nekTponiorpebaenus JCIT?

14. Kakoe 37ekTpoobopy/1oBaHKe TIPUMeHsieTCsI B 1ienu TyiaBHoro Toka JICIT?

15. Yem XapaKTepHO 3/IeKTPOIIOTpeOieHre PYyJHOTEPMUUECKUMU TTeYaMU?

16. [171s1 yero CTpoOMTCS KPyroBasi juiarpaMMa J[yrOBOU meuu?

17. B uem 3ak/rouaeTcst TpUHLIUAIT paboThl mieueid SIIITI?

18. YcTpolCcTBO BaKyyMHOM JyTOBOM MEUU.

19. Knaccudukaiiysi pa3HOBUIHOCTEN 3/1eKTPOCBapKHU.

20. VICTOYHMKY NMUTaHUSA CBAPOYHbBIX YCTaHOBOK.

21. B yem mnpenmyiecTBa aBTOMaTHUYeCKOM AYrOBOM CBAapKW IO CPaBHEHUIO C
PYYHOU?

22. ®wuspyeckas W XUMHUYecKas CYIIHOCTh 3JIeKTpOJiM3a. OJIeKTPOCHaOXeHMe
3J1EKTPOJIU3HBIX YCTAaHOBOK.

23.B ueM 3ak/rOyaeTcsi TPEMMYILECTBO TPUMEHEHUs 371eKTPO3PO3UOHHOMN
00pabOoTKM MO CpaBHEHUIO C MEXaHUUECKOM.

24. Y CTpPOUCTBO J1a3epHbIX YCTAHOBOK. [IprMeHeHue B 3/1eKTPOTEXHOJIOTUSIX.

25. YCTpOUCTBO 3/71eKTPOHHOM MYIIKU. [I[prMeHeHue B 3/1eKTPOTEeXHOJIOTHSIX.

26. Y CTpouCTBO 171a3MOTPOHOB. [IpiMeHeHue B 3/1eKTPOTEXHOJIOTUSIX.

27. TlpuHIUN [elCTBUS 3/IeKTPOTUIpaBandeckor o00paboTku. IIpumeHeHHe B
SIITY.

28. IlpuHUMN AerCcTBUSA yAbTPAa3BYKOBBIX YCTaHOBOK. [IprmeHenue B JIITY.

29. TIpyHIMN AefCTBUS MarHUTOMMITY/TbCHOM 00paboTKu. [Tpumenenue B SIITY.
30.ITpunumn pelictBusi snektpodunbTpa. [Ipumenenve B IIITY. YcrpoiicTBo
yCTaHOBOK 3JIeKTpOOKpacku. [Ipumenenue B JIITY.

Bonpockl ijis1 NpoBepKH ypoBHsA 00yueHHOCTH «Y METD»

1. pa3pabatbIBaTh 3/IeKTPUUECKHE CXeMBbI 3/IEKTPOCHA0KEeHHS
3JIEKTPOTEXHUUECKOTO U 3/IEKTPOTEXHOIOTMUeCKoro 060py10BaHuUs 110
OTpacsamM;

2. 3amosHATh JedeKTHbIe BeZOMOCTH, BeJOMOCTH oObeMa paboT ¢ TiepeuHeM
HeoOXOIMMBIX 3arlaCHbIX YacTel U MaTepyasioB, MapIIPYTHYIO KapTy, APYTyiO



W

N o

TEeXHUYECKYH0 [JOKYMEHTAlL[Ml0; CXeMa pacripeje/nTe/bHbIXx ceTed 35 KB,
HaXOJSIIUXCS B 30He SKCIUTyaTalMOHHOM OTBETCTBEHHOCTH;

YUTaThb MPOCThIE SCKU3bI U CXeMbI Ha HECJIOXKHBIE IeTalu U Y3/Ibl;
MO/Jb30BAThCSl ~ HAaBbIKAMW  UTEHUS] CXeM  TIePBUUHBIX  COeJUHEHUH
3/IEKTPO0O0PYJOBAHUS 37IEKTPUUECKUX CTAHI[WM U TTO/ICTAHI[UH;

YUTaTh CXeMblI TIePBUYHBIX COeIMHEHUH 3JIEKTPOOOOPY/I0BaHUSs
3JIEKTPUUYECKUX CTAHLIUM U TIOACTAHI[UM;

OCBavBaTh HOBbIE YCTPOKMCTBA (M0 Mepe WX BHeIPEeHUs!);

opraHu3saids pa3paboTKM U T[epecMOTpPa JO/DKHOCTHBIX —MHCTPYKIUN
MO/JUMHEeHHbIX PaOOTHUKOB O0Jiee BHICOKOM KBaMbUKaLWY;

YUTaTh CXeMbI NTUTaHUS U CeKLJMOHMPOBAHUS KOHTAKTHOW CeTU U BO3/YIIHBIX
JMHUN 371eKTporiepefiaur B 06beMe, He06X0AUMOM [I7Isi BBITIOJTHEHUS TTPOCThIX
paboT 1o TexHUUeCKoMy OOCTY)KUBAHUIO U TEKYIIleMy PeMOHTY KOHTAaKTHOMN
CeTH, BO3AYIIHBIX JIMHUW 3/IeKTpOIIepe/iaul TIOJ, HarpsbkeHWeM U BOIM3u
yacTeu, HaXOASIIUXCS MO/, HANPsDKeHUeM;

UMTAaTh CXEeMbl TMMUATAaHUS W CEKIMOHMPOBAHWS KOHTAKTHOW CeTH B 0OBbeme,
HeoOXOMMOM /IS BBIMO/THEHUsT pabOThI B OMACHBIX MeCTax Ha yuacTKax C
BBICOKOCKOPOCTHBIM JIBH)KEHUEM;

10.ynTaTh  TIPUHLUMNMABHBIE  CXeMbl ~ YCTPOMCTB U 000OpyAOBaHUS

3/IEKTPOCHAOKeHUsT B 00BemMe, HeoOXOAMMOM [jiT KOHTPOJISI BBITIOJTHEHUS
paboT 1Mo TeXHUUECKOMY 00CTy)KUBAaHUIO U PEMOHTY 000pYyI0BaHUS TITOBLIX U
TpaHC(POPMATOPHBIX MO/ CTAHLIUM, JIMHENHBIX YCTPOUCTB CHUCTEMBbI TSTOBOIO
39/IeKTPOCHA0KEeHMSI.



	ОК 01
	Выбирать способы решения задач профессиональной деятельности, применительно к различным контекстам.
	ОК 02
	Осуществлять поиск, анализ и интерпретацию информации, необходимой для выполнения задач профессиональной деятельности.
	Работать в коллективе и команде, эффективно взаимодействовать с коллегами, руководством, клиентами.
	Проявлять гражданско-патриотическую позицию, демонстрировать осознанное поведение на основе традиционных общечеловеческих ценностей.
	Использовать информационные технологии в профессиональной деятельности.
	Пользоваться профессиональной документацией на государственном и иностранном языках.
	ПК 1.1
	Выполнять основные виды работ по проектированию электроснабжения электротехнического и электротехнологического оборудования.
	ПК 1.2
	Читать и составлять электрические схемы электроснабжения электротехнического и электротехнологического оборудования.
	знать:
	уметь:
	знать:
	уметь:
	знать:
	уметь:
	знать:
	уметь:
	Знать:
	З1 иностранный язык делового общения:
	З2 правила ведения деловой переписки, особенности стиля и языка деловых писем.
	Уметь:
	У1 уметь читать оригинальную литературу по избранной специальности;
	У2 принимать участие в научных конференциях и семинарах, дискуссиях и обсуждениях вопросов, связанных с профессиональной деятельностью;
	ПК 1.1
	Выполнять основные виды работ по проектированию электроснабжения электротехнического и электротехнологического оборудования.
	ПК 1.2
	Читать и составлять электрические схемы электроснабжения электротехнического и электротехнологического оборудования.

	3. Способы электрического нагрева
	Конструкция сварочного трансформатора
	Классификация сварочных трансформаторов
	Описание схемы автоматизации
	Принципиальные электрические схемы

	Лабораторное занятие 1.
	Тема: Способы преобразования электрической энергии в тепловую.
	На основании закономерностей процессов горения топлива и преобразования электрической энергии в тепловую могут решаться следующие наиболее важные задачи по теории, эксплуатации и проектированию металлургических печей: а) выбор системы нагрева печей (углеродистое топливо или электроэнергия); б) выбор типа и сорта топлива и системы его сжигания; в) выбор параметров электроэнергии и системы ее преобразования в тепловую энергию; г) расчеты процессов горения топлива; д) выбор и расчет топочных устройств; е) расчет и конструирование электрических печей.
	Лабораторное занятие 2
	Тема: «Выбор электрооборудования для взрыво- и пожароопасных помещений»
	Цель: научиться делать правильный выбор для взрыво и пожароопасных помещений.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Лабораторное занятие 3.
	Тема: «Составление технологической карты для производства работ по ремонту кабельной линии».
	Цель: научиться составлять технологической карты для производства работ по ремонту кабельной линии

