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NPUHUUN PABOTbI

MHaykumoHHas nnuta pabotaeT Ha OCHoOBe
3NeKTpoMarHMTHon nHaykumn. MNopg
CTEeKNoKepamMm4yeckor NaHersnbo pacnosioXeHa
WHOYKLUMOHHagA kaTyLwka. [locne nogayn HanpsXXeHust Tok
NpoxXoauT Yepes KaTyLLKy, co3aaBasi nepeMeHHoe
MarHuTHoe nosne. MarHMTHoe none nHaoyumpyet

BuxpeBble Toku
. Manenb

BUXpeEBbIE TOKN B AHE MeTannmyeckomn nocynbl.

'
[G53%] I/ [689] ;|
\
bl
MarHutHble KaTyLuka reHepupyeT
CUNOBbIE NMTUHWM MarHuTHoe none

TEXHNYECKUE XAPAKTEPUCTUKHN

Bbicokas acbdeKkTUBHOCTb aNeKTpOMarHUTHOro HarpeBsa

VMHOyKuMoHHaa nnuta Hawen komnaHum obnapaet KI1 6Gonee 90 % OGnarogaps npuHUMNY
9MNEKTPOMarHUTHOrO Harpeea W  ONTMMM3UPOBAHHOW cxeme ynpaBneHus. 3SPEPEKTMBHOCTb
NCMNOMb30BaHNSA SHEPTMU 3HAYUTENBHO BhILLE, YEM Y TPAANLMOHHBIX BUAOB KYXOHHOTO 060pya0BaHuS.
OKONOrnM4HoOCTb, 6€30MacHOCTb, OTCYTCTBME OTKPLITOrO MraMeHu: paboTta NnuTbl HE COMPOBOXAAETCH
OTKPbITEIM OTHEM, LUYMOM WIM BblAENEHNEM TOKCUYHbIX ra3oB. Mcnonb3oBaHne nnutbl 6e3onacHo u
GnaronpuATHO 4Ns 300POBbS.

MukponpoLieccopHoe yrnpaBreHne obecneunBaeT TOUHbIV KOHTPOSb BbIXOAHOWM MOLLHOCTU. [onb3oBarternb
MOXeT CcBOOOOHO BbIOMPAaTb OOMH M3 HECKOSbKMX YPOBHEW HarpeBa M TeMMepaTypHbIX PEXMMOB, YTO
NO3BONSIET NPUMEHSATb Pa3NNYHbIE CNOCOObI MPUTOTOBINEHNUST MULLIM.

. YOobHasa cyHKumMs Tanmepa. [nuta ocHaweHa dyHKUMen TarmMepa, YTO MO3BOMsieT rotoBuTb 6e3
NMOCTOSAHHOrO KOHTpONS. Bbl MOXeTe 3aHMMaTbCa ApYrMMU Aenamm, He onacasicb, 4To 6040 NOAropuT.
VMHOYKUMOHHAA nnuTa OCHalleHa CUCTEMON aBTOMATMYECKOrO WHTENMEeKTyanbHOro oBGHapyXeHust
HeucnpaBHoOCTeN, obecneyvnBatoLlen 6e30NacHyo U HaOEXHY0 3KCnnyaTauuio. BCTpoeHHble yHKUMM
3alMThI BKIIOYAKOT 3alUTy OT TPO30BbLIX NEepeHanpsikeHur, oT paboTbl «BCYXyH», OT BbICOKOTO U
HN3KOro HanpshkeHusi, ot neperpea IGBT, oT obpbiBa aatumka IGBT, OoT KOPOTKOro 3amblkaHusi, OT
neperpesa MOBEPXHOCTM NMUTbI, OT ObpbiBa [aTyMka MOBEPXHOCTWU, a TaKkKe 3almTy OT MENKuX
nNpeamMeToB Ha NaHenu n OT UCMOSb30BaHUSA HEMOAXOoAALEN NOCYAbl.

OMUCAHUE KOMIMNOHEHTOB

BHumaHue!
Beinyck B cBSA3M C NOCTOSIHHBIM
el A S
KaGenb COBEpLUEHCTBOBaAHNEM NPOAYKLUK
nUTaHUA
UepHas BHELLHWA B U KOHCTPYKUNSA YCTPONCTBA
« ICTe'“‘OKepaM"'”ec"a“ MOTyT HE3HaYUTENbHO OTNNYaTLCS OT
opnyc naHenb o
e /] - n3o0pakeHun B pyKOBOOCTBE.
OpueHTupynTeck Ha hakTU4eckoe nagenve.
Boaayxos Ecnu B npouecce 06HOBNEHUS NPOAYKLMM
aboprmk _— (L1 OyayT BHECEHbI UIBMEHEHMS, OHU He
L 2 2 e— 5\4.&1%9}11: ynpaBneHus paccmMmaTpuBaloTCA OTAOENbHO.

lMoxanytlicma, npumMmume 3mo 80 8HUMaHuUe.
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BkntoyeHne nutanus: MNpu nogade nuTaHusa pasgaeTcs 3BYKOBOW CUrHar, nocne Yero BCe MHOUKaTopbl
3aropatoTca Ha 1 cekyHOy M 3aTeM racHyT. VHAMKaTtop MuMTaHuMs HauvHaeT mMuratb — YCTPOWCTBO
NepexoauT B PEXUM OXUAAHNS.

BkntoyeHne nutaHus: Haxmute kHonky «BKJ1/BbIKIl» oguH pas, 4ToObl nepeBecT MiuTy B PEXUM
noarotoBkun k pabote. MNocne nosBneHus Ha aucnnee Hagnucu ON («BKJIl») HaxmuTe KHOMKy BblOopa
YHKUMM MMM COOTBETCTBYIOLLYIO (DyHKUMOHAanbHyt0 knaeuvwy. lNnuta nepenget B pabounii pexum
BbIOpPaHHON (PYHKLUMW, U COOTBETCTBYHOLUNIA MHOANKATOP OyAET ropeTb NOCTOSIHHO.

Pabouni pexxnm: Nocne nepexoaa B pabounin pexxnm NCNorb3ynTe KHOMKN «YBENMUUUTB» U «Y MEHBLUUTBLY
ONsl perynMpoBKM MOLLHOCTWM HarpeBa. B TeueHme 2 yacoB paboTbl yCTPOMCTBO pyHKUMOHMPYET 6e3
HeoOxoAMMOCTM BMelwlaTenbCcTBa nonb3oBatend. Cuctema aBTOMatTMyecKkM OTKMAKOYAETCs  Mnpu
ANUTENbHOM OTCYTCTBMM OENCTBMA CO CTOPOHBbI MONb30BaTens, 4YToObl NpeaoTBpaTUTb BO3MOXHbIE
aBapunHbIe cUTyauun.

PyHKUMs nay3bl: Haxxmute kHomky «llaysa» npu KungyeHum Bodbl, NPUrOTOBAEHUN ropsYvmx 6nioa, xapke
C nomMewmBaHueM, opuTiope Unm 3gopoBoM NpurotToeneHun nuwn. Lindpposas tpybka HayHeT muraTb, a
uHaMKaTop nay3bl 6yaeT ropeTb. [pu ANMTENbHOM HaXaTuUM MHAYKUMOHHASA NnuTa npekpalaeT Harpes,
Apyrve yHKUUN CTaHOBATCA HeaKTMBHbIMU. HacTpolrTe BpemMs aBTOMaTUYECKOro OTKIMIOYEHMS.

PyHKUMs Tanmepa: Nocne nepexofa B pabounii pexxum HaxKMuTe KHomky « TariMep/OTNoXKeEHHbIA CTapTy,
YTOObI MEPENTM K HACTPOWKE BpeMEHN. 3aTeM UCMONb3YNTE KHOMKN «YBEMUYUTLY UIN «YMEHBLUNTLY ONS
YCTaAHOBKW HY>KHOMO 3HaYeHWs.

PyHKUNST OTNOXEHHOrO cTapTta: B pexxmme nNogroToBky Haxmute KHOMKy «Tarmep/OTNOXEHHbIW CTapTy,
4YTOObI NEPENTN K HACTPOWKE BPEMEHU 3anycka. 3aTem C MOMOLLBbIO KHOMOK «[106aBnTb» nnn «Y MEHbLUNTb»
yCTaHOBWTE BPEMS], Yepes3 KOTOPOe YCTPONCTBO AOIPKHO aBTOMaTU4eCkn HadaTtb paboTy.

PyHKUMS ONOKMPOBKM OT AdeTen: B pexkvme nogrotoBkM Mnm paboTbl HaXXMUTE KHOMKY «BriokvpoBka oT
aeten». Ha gucnnee nossutcs Hagnucek LOC, n cuctema nepengeT B 3abnokMpoBaHHOE COCTOSHME.
YT106bI CHATL BNOKUPOBKY, HAXXMUTE U yaepXXuBanTe KHOMKy «brnokupoBska oT geten» B TedeHne 3 cekyHa.
PasbnoknpoBka Takke npoucxoguT npu Haxatum kHonkm «BKJ1/BbIKJT» — yCTpOWCTBO BbIKNHOUATCA U
BbIAJET U3 pexnma GroKMPOBKH.

BoikntoueHne: B pexume nogrotoBku mnm pabotbl Haxkmute kHonky «BKI/BbIKI» oguH pa3 — nnuta
nepengeTt B PeXuMm OXXunaaHus.

BHumaHue! YTo6bl mpognuTe CpoK CnyxObl YCTPOWCTBA, HE OTKMYawWTe nuTaHue cpasdy nocrne
BbIKItoYeHUs. [loxanTech NOMHOW OCTAHOBKU OXMaXJatoLlero BEHTUNATOpa 1 TONbKO 3aTeM OTKIvanTe
nuTaHue.

B. Ona paboTbl MHAYKUMOHHOW NAWUTbI Hallen KoMnaHum TpebyeTcsas nocyaa C ABOWHBbIM CITOEM,
KOMMO3UTHbLIM AHOM UMK cneunann3npoBaHHas nocyaa Ans MHAYKUNOHHBLIX MIuT.

C. Mpu ucnonb3oBaHny pexxmmMa nogaepxaHns NOCTOAHHOW TeMnepaTypbl BO3MOXHa HebonbLuasa pasHuua
Mexay (akTudeckon TemnepaTtypon M 3Ha4YeHWeM Ha Aucninee — 3TO 3aBUCUT OT TuMa U CBOWCTB
BbIGpaHHON nocyapbl.

BbIBEOP NMocyabl

Moaxopswas nocyaa

* MaTepuanbl: Xeneso, HepxkaBetowlass cTanb, YyryH W >KapomnpoyHas nocyga c
MarHUTONpPOHMLIAEMbIM CIIOEM.

*  dopma: Jlyywe Bcero nogxoauT crielpnanbHas CKOBOPOAA-BOK C KPYriibiM AHOM.

* [lpu BbIbOpEe COOTBETCTBYIOLLEIO PEXVMa PEKOMEHAYeTCsl MCMONb3oBaTb MOCYAY C KOMMO3UTHbLIM
[HOM.

=
e e -
CkoBopoaa-BoK C YKenesHas KacTptons c kpyrnsim OmanvpoBaHHas Kactpions us XKenesnas
KpyribiM HOM nocypa c OHOM U3 nocyaga 3ManupoBaHHON cKoBopofa
(onTMmanbHbIN BOMHYTbIM JHOM HepxaBetoLLen cTanm HepxasetoLLen
BapuaHT) cranu

Henoaxoaswasa nocyaa

*  MaTtepwuanbl: LiBeTHble MeTannbl, kepaMuka, CTEK0, Nocyaa ¢ MeEAHbIM UMW antoMUHUEBBIM OHOM.
* dopma: Nocyna ¢ guameTpomM AHa MeHee 8 cm.
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Mepbl NpeaoCTOPOXKHOCTH

1. lNepen ncnonb3oBaHneM ybeanTech, YTO HANPSXKEHWE MUTaHNS COOTBETCTBYET 3HAYEHUIO,
yKasaHHOMY ANnS AaHHOro YCTPOWCTBA. He noakmntoyanTe nnuTy K po3etke 15 A unu Bbille COBMECTHO
C apyrumm anektponpubopamu, 4Tobbl n3bexaTb Nneperpesa 1 BO3MOXHOM onacHocTu (puc. 1).

2. Bo Bpewmsi paboTbl ycTporicTBa obecneybTe CBOOOAHbIV AOCTYN BO3A4yXa K BEHTUNALMOHHbLIM OTBEPCTUSIM.
PaccTtosiHne OT CTeHbl OO0/MKHO ObiTb HEe MeHee 15 cm, 4TOObl He OrokMpoBaTb BCaCLIBAKOLWMA U
BbIMYCKHOW KaHarbl. VIX nepekpbiTe MOXET NPMBECTU K HEMCNPABHOCTM YCTPOWCTBA (pUC. 2).

3. He pasmelsanTte nauty psigoM C UCTOYHMKaMM BOAbI, Y4TOObI M30exaTb nonagaHust Brnary BHYTPb
Koprnyca 1 CoKpalleHusi cpoka cnyxobl (puc. 3).

4. He wcnonb3ynmte yCTPOMCTBO B YCIOBUSAX BbLICOKOW TemnepaTypbl, Nnapa W1 MOBbILLIEHHON
BNaxkHoctn (puc. 4).

5. He HarpeBante meTtannuyeckue nNnacTvHbl UNKU NYCTYIO NOCYAY Ha CTeKNnokepamnu4eckon naHenu —
3TO MOXET NPMBECTM K NMOBPEXAEHUIO NOCYAbl U CO3AaHUI0 ONAaCHOW CUTyaLun 13-3a Neperpesa.

6. He pasmewanite npegmeTbl U3 MarHUTHbIX MaTepuanoB psSAoOM C MHAYKUUOHHOW NAUTOW BO
BpeMa ee paboTbl, YTOObI M30EXaTb BO3MOXHbIX MOBPEXAEHWMN, BbI3BAHHbLIX BO30ENCTBUEM
MarHWTHOrO Nons.

7. Tpwn HarpeBaHMN KOHCEPBMPOBAaHHbLIX MPOOYKTOB 06A3aTenbHO OTKPbIBaNTE KpbILKY. 3akpbiTas 6aHka
MOXeT B30pBaTbCS 13-3a TENOBOIO paclUMPEHUs BO34yXa BHYTPU, YTO NPEeACTaBNASET ONacHOCTb.

8. He knaguTte Ha NOBEPXHOCTb NaHenu TKaHb, Oymary, KOBpPUKW Unu gpyrue npegmeTbl Ans
«KOCBEHHOro HarpeBa». OTO MOXET MpMBECTM K Ype3MepHOMY HarpeBy AHa nocyabl u
BO3ropaHuio.

9. He BcTaBnsanTe NOCTOPOHHUE NpeaMeThbl (Hanpumep, MeTanIM4YecKyto NPOBOJIOKY) BO BCackiBaloLLne
W BbIMYCKHbIE OTBEPCTUS — 3TO MOXET MPUBECTU K NOPAXKEHUNIO SNEKTPUYECKMM TOKOM (puc. 5).

10.He ponyckaiTe yaapoB No cTeknokepamuyeckon naHenu. Ecrnv Ha NoBepxHOCTW NaHernu nosiBUMMCh
TPELLMHbI, HEMEONIEHHO MNpeKpaTUTE WCMONb30BaHWE YCTPOMCTBA M OTKIOYUTE MUTaHUE, 4TOObI
nsbexaTtb pucka NnopakeHus anekTpmyecknum TokoM. ObpaTutTecb B aBTOPU3OBaHHbIA CEPBUCHBIN LLEHTP
(puc. 6).

11.He wncnonb3ynte MHOYKUWMOHHYKO MAUTY B MecTax, AOCTYMHbIX Ans AeTeil, U He MOo3BonsanTe AeTsaMm
Nonb30BaTbCHA YCTPOUCTBOM CaMOCTOATENBHO (puUC. 7).

12.Ecnu wHyp nutaHusa noBpexaeH, ero HeobxoaMMO 3aMeHNUTb Yy NPOU3BOAMTENS, B CEPBUCHOM LiEHTpe
Unu y KBanuuumMpoBaHHOIo crneumnanueTa, 4tobbl nsdexars onacHocTu (puc. 8).

13.MNMocyga gomkHa OblTb yCTaHOBMEHa CTPOro MO LUEHTPY naHenu. [uameTp AHA He [OMKeH
npesbliwate 30 CM — uWHaye WM3-3a HarpeeBa BO3MOXHO AedOopMMpPOBaHME MMACTUKOBbIX
3NeMeHTOB Kopnyca.

14.He ncnonb3ynte MHAYKLUNOHHYIO NANTY HA MEeTannmMyYeckux NoOBEPXHOCTAX (HanpuMmep, XenesHblX
nAMTax unn MeTannmMyeckux cronax).

15.He pa3meLuaiiTe Ha NaHenn MeTannyeckme NpeaMeTbl — HOXW, BUIKKM, NOXKN 1 apyrve nsgenms. OHu
MOryT HarpeBaTbCH 3a CHET Tennonepeaayn 1 Bol3BaTb OXOrM.

rPA®UYECKUE OBO3HAYEHNA MEP NPEOOCTOPOXHOCTU

| )

PucyHok 1

PucyHok 4

N !

N

PucyHok 5 PvcyHok 6 PucyHok 7 PucyHok 8 PucyHok 9
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OUYNCTKA U TEXHNYECKOE OBCNY>KUBAHUE

1. He npombiBanTe yCTPOMCTBO BOAOW — 3TO MOXET MPUBECTU K NOBPEXOEHMWIO SNEKTPOHUKM 1 CcO34aTb
PUCK MOPaXKEHNS SNEKTPUYECKUM TOKOM.
2. MNepep ounctkon o6s13aTENBHO OTKIHOYUTE NUTAHME U BbIHbTE BUIIKY U3 pO3eTKM (puc. 9).

3. Ecnu Ha naHenu unuv Ha gHe NocyAbl eCTb 3arpsi3HeHUs, yaansamTe ux CBoeBpeMeHHo. B npoTtuBHom
crny4ae OHWU MOTyT NpUropaTth, YTO YCINOXHUT AaNbHENLLYO OYUCTKY.

4. [Ona yganeHus MacrnsHbIX NATEH 1 3arpa3HeHnn Ha Kopryce 1 NaHenu UCnonb3ynTe MSArkyl TkaHb
N HENTparnbHOe MotoLLee cpeacTBo. [pu nerkux sarpsa3HeHMaX 4OCTAaTOYHO NPOTEPETb NOBEPXHOCTb
YNCTON BNaXHOW candeTkol. Mbinb Ha BO34yx03ab0pHMKE Y BEHTUNSLMOHHBIX OTBEPCTUSX MOXHO
yOanuTb MArKOW LLETKOM MW Mblf1I€COCOM.

5. Korga ycTponcTBO He UCMNOoNb3yeTcs, peKOMeHAyeTCs OTKMYaTb €ro oT ceTn — 37O NpoaneBaeT
CPOK CNY>0bl NHAYKLWOHHOW NNMTLI 1 NOBbIWaeT 6e30MacHOCTb B AOME.

6. He oTknovarite nuTaHne, noka nnuTa paboTtaeT. CHavana HaxmuTe kHonky « BKI/BbIKIy ans
3aBepLUeHns paboThl, U TONbKO 3aTEM OTKMOYaNTE BUIKY OT PO3ETKM.

7. CogepxuTe NuTy B YACTOTE, YTOObLI NpegoTBpaTUTL NONagaHue BHYTPb KOpnyca MenKmx
HaceKoMbIX (Hanpumep, TapakaHoB), KOTOPblEe MOTYT Bbl3BaTb KOPOTKOE 3aMblKaHUe.

8. He ncnonb3yiite opraHnyeckne pactTBOpUTENn U XMMUYeckme BellecTtsa (Hanpumep, 6eHson) ans
OUYUCTKM KOpnyca — 3TO MOXET BbI3BaTb XMMUYECKYIO peakLuuio 1 NoBpeauTb YCTPOMUCTBO.

METOAbI OBHAPY>XEHUSA U YCTPAHEHUA HEUCMTPABHOCTEW

Henonagka MeToabl oCcMOTpa 1 yCTpaHeHNA HEMUCMPaBHOCTEN

—

. YBegutecn, 4TO BUIKa NOMHOCTLIO BCTaBMeHa B pO3ETKy.
2. lNpoBepbTe UCMPaBHOCTL BbIKIOYaTENEN, PO3ETKY,
npegoxpaHnTenen n CeTEBOro LLHYpPaA.

Het peakunn nocre nogkrvYeHnd K
ceTtn

1. MoaxoauT nu ncnonb3yemasi nocyaa Ans UHAYKUMOHHbBIX

- nnuT?
MnuTa nogaeT 3BYKOBOW CUrHanM, HO .
2. YcTaHoBrneHa nv nocyaa no LeHTPY CTeKrNokepammnyeckom
Harpee He HayMHaeTcs. naHenn?

3. He npeBbiwaeT nu gnameTp AgHa nocyabl 8 cMm.

1. He cnvwwkom nn Bbicokasi TeMnepaTypa OKpy»KatoLLen
cpenbl?

2. He 3abnokvpoBaHbl 1 BNyCKHbIE U BbIMYCKHbIE OTBEPCTUS?

BHe3anHoe npekpalleHne Harpesa 3. B pexumax npeaBapuUTenNbHOro pa3orpesa, Kapku unm

BO BpeMsi paboThl rpynsi NpekpaLleHne HarpeBa MOXET O3Ha4aTb, UTO

OOCTUrHyTa 3afilaHHasi Temneparypa.

4. Bo3MOxHO, cpaboTano 3almTHoe ycTporcTeo. MNogoxanTte
10 MuHYT 1 NnpoBepbTe paboTy cHoBa.

B pexxumax «>Kapka ¢ 1. He siBnseTtca nu gHO ncnonb3yemor Nnocyabl HEPOBHbIM
nomMeLLnBaHnemMy, «PpuTiop», UNW BOTHYTbIM B LIEHTpe?
«[lMonesHas apka» HeBO3MOXXHO 2. BkritoveH Ny coOOTBETCTBYHOLLMI PEXUM (MHOUKATOP
perynupoBaTtb Temnepartypy doyHKUMKM ropuT)? BKI1

Ecnv nocre BbINOMHEHWUS YKa3aHHbIX MPOBEPOK HEWUCMPaBHOCTb COXpaHsieTcs, obpaTuTech B
aBTOPWU30BaHHbIA CEPBUCHBIA LEHTp. He nbiTaiiTecb pa3dupaTb WM PEMOHTMPOBATb YCTPOMCTBO
CaMOCTOATENbHO — 3TO MOXET MPUBECTU K ONAacHOCTM U YCYryBrneHuo HencrnpasHOCTU.

[aHHas cepus UHOYKUMOHHbIX NAUT OCHALLeHa CMCTeMOI aBTOMaTUYeCcKon amarHocTuku. Mpu
BO3HUKHOBEHMW HELUTATHON CUTyaLun Ha Aucniee oToGpaXkaeTcs COOTBETCTBYIOLLMIA KOA, YTO No3BonsAeT
GbICTPO ONpeaenuTb NPUYNHY HEMCMPaBHOCTU NPU OBCNYKUBaHNM.
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HeI/ICI'IpaBHOCTb CUCTeMbl, OTCYTCTBYET nocyaa, HenoaxoasLnn martepuan, gquameTp

EO AHa meHee 8 cm

E4 HOatunk BTU3 (IGBT): 06pbIB M KOPOTKOE 3aMblKaHNE

E3 HeucnpaBHoCTb AaTynka gHa nocyabl (06pbIB MK KOPOTKOE 3aMblKaHue)
E1 Cnmwkom Huskoe HanpsikeHune (< 80 B)

E2 CnunwkoM Bbicokoe HanpsikeHune (> 280 B)
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