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1. Ouzcanue KoHcrpyKIIIaH ne.refr

llequ 3IIIil P-951 Ns20-21 pacnorroxeurr s l-oM or.4eneHHI,I 3CII( - 3. Kax,qaq rerlb

rBJrrercr AByxcreHAonofi (cren L A u E) c o4ulrM TIevHLIM rpaHc$oprvraropoM. flepernrouenrae

rpaHc(foprvraropa ua neo6xoAuurrfi creHA ocyxlecrBJurerct c IroMoulbro nnHefinoro pa3beAl,rHureJlf,.

lle.rr srrroqaer B ce6x cnegyroqrle gJIeMeHTbI:

Hecyrqar KoJroHHa, KoTOpUUI CBOIIM OCHOBaHI4eM yCTaHOBneHa Ha paMe,

sarpetneHuofi Ha Qyn.qarnrenre. [Io nanpannxroqefr KoJIoHHbI c noMourbro

sJreKTpoMexaHr.rqecKofo npHBoAa rrepeMerqaeTcs, KapeTKa c 3neKTpoAoM I4 KapeTKa c

Kp r,rcTilJrnr,B aTop oM ;

Kpt4crurJrnrrcarop, flBrr'erc . uau6onee orsercrseHHofi qacrbro nequ; B sdu

[poucxo,4r.rr rrJraBireH]re 3JreKTpoAHofo MeraJIna, pa$uuupoBaHne u $opvrupoBaHlle

CJII,ITKA:

[oAAoH, cnyxr,rr AJrf, ycraHoBKr,r Ha Hero Kpr.rcrannr,{3aropa. Ha nnocrocrtl rIoAAoHa

Harrr.rHaercr SoprraHpoBaHlre cnrlTKa; ua o4no$asHbrx rleqax rroA,4oH o6ecneqfieaer

orBoA ToKa or AosHofi qacrr,r cJII{TKa, rroAAoH o6naAaer AocraroqHofr upovuocrbro I,I

3neKTpo- lI Terlno[poBoAHocTblo.

ue.rHofi rpancSopvrarop c IICH;

KoM[JreKT xa6enefi r<oporrofr cerll u IuI4H.

"o:" 
:;.MerrreHr.rr pacxoAyeMofo oneKrpoAa;

, nepeMelueHl,It Kpl,Icrulnnl43aropa

r [o3aTopa.

MexaHnsr\a [epeMerrleHr4r 3neKTpoAa BKnroqaer s ce6s 3neKTpoAHyIo KapeTKy (rpanepcy),

oneKTpoAo,qeplr(arenb (roHconn) u [pt4BoA. Atrs paBHoMepHoro paclpeleneHl,It HarpyiKl{ Ha

MexaHr{3M rrep eMerqeHr4Jr sJreKTpoAa nprrMeHrloT KoHTpfpy3bl.

MexaHragna rrepeMexleHvs.Kpvrcrurnr.r3aropa BKJrroqaer e ce6.f, KaperKy 14 npI,IBoA.

fIoAsoA 3JreKTposHeprprv oc)ruIecrBnfrercfl c rroMorqbro KoporKoit cetu, cocrosqefi raa

rrrr4HHofo rraKera u ru6xux xa6enefr. IlIzttHufi rraKer coeAr,rHeH c BrIBoAaMI,I gneKTporleqHoro

rpaHctpoprraaTopa, pacnoJloxeHHoro B clrerlr4urnbHoM rroMeulelJ^v|?t 3a SneKTponeqbro.

[xs oxJrilKAeHr.rr seo6xoAuvrrx gJreMeHToB sneKTpolequ rrpe.qycMorpeHa cllcreMa

BOAOOXnaXqeHVTA.

lloAaqa rpe6yerr,trrx 4o6anox B Kpr4crannr43arop B rrpouecce rrJraBKI4 ocyulecrBnterc.f, c

rloMolqbro [HeBMaTurrecKof o Ao3aropa.



2. Ouacanrae rexnoJloruqecKofo [poqecca.

pacxo,qleMrrfi sJreKTpoA r.r3 nepe[JraBJrreMoro MerarIJIa Irorpyxalor s cnofr (naHHy)

xs.rAKor6 gneKTpo11poBoAHo1o Qnroca, roroprrfi HaBoMT B BoAooxnax'4aeMoM MeAHoM

Kpr.rcTaJrn[3aTope. flepeueHHUfi elexrpu.Iecx[fi TOK npoxoAl'IT IIo 3neKTpoAy I',I IIIJIaKy, paclnaBJlteT

uocneAnufi rI no.{Aepxr,rBaeT ero B pacrIJraBJIeHHOM COCTO.SHHH.

gacrr rerrJra, BbrAeJureMoro B rrrJraKosofi saHHe, nepe4adTct pacxoAyeMoMy 3neKTpoAy'

Topeu Koropofo orrJlaBJltercx. Kannu MeriurJla, creKaloulue c roplla sJIeKTpoAa, [poxoAtr qepe3

cnoi xut'prqecKg aKTr,rBHofo rrrJlaKa, oqr4rrlarorct B pe3yJlbrare KoHTaKTa c HVM Ia $opuupytorc'f, B

Kprrcrirnnr43arope B Br.rAe cJrr.rrKa. flo vrepe onJIaBJIeHIlt pacxoAyeurrfi 3neKTpoA noAaercs e

rrrnaK6Byro BaHHy, HeIIpepbIBHO BOcIIOJIH.s-f, O6reIvI KpnoTannuayrcUeficr MeTUIJIJII'FIeCKOfr saHHrr'

Taruu o6pa:orr.r, npu SlIIfI nJraBJreHlre pacxoAyeMoro 3neKTpOnA il KpI'IcrarInIrcAUJdfr MeraJIJIa B

KpT.IcTaJIJII{3aTope [poucxoAtT oAHoBpeMeHHo. B npoqecce ilepelnaBa Ha 6oxonofr [oBepxHocTll

cJIHTKa obpasyercr IIrJIaKoBiuI KopoqKa (rapuzcax)'rolquuort 13 MM' cJIy)KaIIIa'u ecTecrseHnofi

rennosOfi I,I gneKTpl,IuecrOfi USolXquefi CJIIITKa OT KpI{cTaJInI'I3 aTop a.

HaupannenHoe cHr43y BBepx 3arBepAeBaHHe cJII'ITKa c HenpepbIBHbIM tIocTlmJIeHI',IeM

pacrlJraBn-f,eMofo 3JreKTpoAHofo Merarrna o6ecneqllBaer orcyrcrBue ycagouHofi paronuHrr, 4aer

rrnorqyro oAHopoAHyro crpyKTypy. lllnax 3auluulaer MeTaJIJI or nosAeficrBl4x arMocQeprt Bo3Ayxa'

Texnonorpl'recxufi ilpoqecc cocrol'IT lI3 Tpex STarIoB:

flo.4rorosrttenurrrfr ;

3nexrPournaxosrrfr flepelnaB ;

Brr4ePxra I{ orrPY3Ka.

Texsonoru.{ecr[fi rrpoqecc B rtequ 3IXII HaqllHaerct c noAroroBureJlbHofo neprloAa'

flpoucxognr rIoAroToBKa Qnroca, sneKTpoAoB' pacrucnurenefi Pr Ao3aTopa' Ha IIoAAoH

ycraHaBJlr{Baercr Kprrcrann[3arop. 3nerrpo4 3&Kl4Maerct B KJIeIqeBoM 3neKTpoAoAepxareJle r4

rleHTpr4pyercs. 3areu Kprrcrannr43arop rroAHlrMalor. YxnaArrBalor 3arparxy. ,{alee o[ycKalor

gneKTpoI r.r Kpr,rcraJrnr,r3arop. 3areu ocMarpl,IBalor cocrotHlle crlcreMbl BoAtHoro oxJIax'qeHvIA'

MexaHl4qecKoe I{ ofleKTpllrlecro e o6opyAoBaulre.

3ran 3lIIfI cocrol,Ir I'I3 cneAylou1rx replloAoB:

I nepaod - Bxnro'{eHr,re: BKJrroqeHHe ycraHoBKlr 3lllil [po]I3BoAI4Tcfl crilneBapoM ro

pa:}pe[IeHI,IIo Aex(ypHo|o 3neKTpI4Ka nocJle noAaql4 BoAbI An' oxJIaX,qeHH' KpI{cT[IIIJII,I3aTopa lI

rroAAoga. floAa.ra BoAbr npor43BoAr,rrcr He panHee, qeM 3a 5 uuuyr Ao BKJIToqeHI{t ycraHoBKrl.

2 nepuod - Haqangrrrfi neprao4 3IIIII cocrollT LI3 3TarIoB paclnaBJlenux $lroca, Ha'{aJra

IlraBroHr.r-tr pacxoAyeMoro 3JreKTpoAa AO rrorBJIeHI4t BaHHbI X{I4AKOTO MeraJIJIa I4 BbIXOAa Ha

ocuonuofi 3[eKTpr4qecxzfi pexnna. PacuraBJIeHLIe Qnroca pacxoAyeMblM 3neKTpoAoM I'I Hatlano

rrJraBJreHr.rr 3JreKTpoAa npord3BoAr4Tct rlpll HarpffKeHl4n 40-80 B u cune roxa 3-8 rA (rlpu



nepennaBe AJrr.rHnofo (ua ,{na cnurxa) gJreKTpoAa HaIIp.tDKeHLIe cneAyer yBenuqllTb na 5 - 10 B.

BrrxoA Ha ocnosHofi slerrpzuecrrafi pelKLIM rlepe[naBa ocyrlecrBJulerct IrocrerIeHHbIM

yBenr4qeHueu c?nu roKa B TeqeHr,re [ocJreAHrIX 10-25 M]IHyt HaquulbHoro rlepuoAa ilraBfleHl'Is.

flpo4onxnreJrbHocrb ororo neplloAa cocraBJlter 3 0 - 5 0 MI,IHyt.

llepzo4 pa3BoAKH Mo)Ker AeJILITct Ha DTarIbI:

1 eran: 10 - 15 Mvra, c:arraror<a A.6. B npeAenax 3 - 8 KA rIpH HanpDKeHVrr 40 - 80 B.

2 sran:30 nauH, cr.rJra roKa [JraBKr,r He Aonx(Ha rlpeBblllrars 12 - 13 rA, [pLI HalpffKeHIaI4 Ao

70 -75 B.

3 eran: ocraBrrreec.rr BpeMrr, nrasHrrfr ilepexoA Ha napaMerpbl Haqiula ocHoBnoro

3neKTpr,FrecKof o pe)Kr4Ma.

3 nepuod PacrracneHrae )KH.uKoro unaKa B rlpoqecce SIIIII: pacKLIcJreHI4e

oc)ruIecrBnflercfl c noMourbro [oporrrKoB, rroAaBaeMbrx vepe3 Ao3arop. PacxoA cMecl{ rl pexc,IM

pa6oru 3a4aercs. lrHALrBr4IyaJrbHo AJr.rr xaN,qofi rrJraBKn B 3aBI,IcI{MocrH or ee xI,IMtIrIecKoro cocraBa

r.r cocraBJurer or 8 ao 50 r/rrrzu.

4 nepuod OurosHofr snerrpuuecrHfi pexo{M 3IIIil (cryneuvarufi). Ocsonuofr

sneKrpuqecrnfr pexurra 3IIII AJrr coorBercrByrouero copraMeHTa crillleit u cnraroB lI Tlrla

Kpr.rcrannr43 arop oB AoDKeH coorBercrBoBarb rpe 6onaun sv TW.

5 nepuod - BrreeAeHze ycaAoqHofi paronxHrr. flepeA BbIBeAeH[eM ycalovuofi paroBLIHbI

Ao3arop orKJrK)qaror. ,,{nx yrraeHbrrreHvr 3aneraHur yca4ouHofi paKoBLIHsI n nepxnefr .v.acrvr

sJreKTpornnaKoBofo cnr.{TKa za 20 - 90 rrazn Ao oKoHqaHI4t nepenrlana (n 3aBHct4MocrLI or

upoifunepasMepa Kpr{crurnnr,r3aropa) cuna roKa rrocreneHHo cHl4xaercq Ao 3 - 8 r<A oftrospeMeHHo

co cHr,rx(eHr.reM HalpffKeHLIt ao 35 - 45 B.

MexaHl,rsr\d rrepeMerrleHnflpacxolyeMoro sneKTpo.{a orKJlloqaercx. florpyxeHHa.t{ n xugrnfr

rrrJraK qacTb 3neKTpoAa ouraBJrreTc.[, t4 cvlra ToKa IIocTerIeHHo cHpDKaeTct Ao }IyI]s..

3nerrpogoAep)Karenb rroAHr4Maercr Ao BbrBo,4a orapKa sneKTpoAa I,I3 Kpllcrannl43aropa.

llocle oKoHqaHllfl rrepe[JraBa Bce crrcreMbr ycraHoBxla 3lllfl, 3a HcKJIIoqeHI,IeM noAaql4

BOAbr B Kpr.rcraJrnl,I3aTop r,r rroMoH, orKJlroqarorct.

B reqenrae Bcefo nepenJraBa AonycKaercr orAenbHbre KparKoBpeMeHHbIe (He 6onee 5 cer<)

6pocxu crrJrbr ToKa seruquHofi lo l5o/o oT 3aAaHHoro 3HaqeHI,It LI Heperynl4pyeMble oTKJIoHeHI'It

HanpfiKeHur or 3apla:anbrx rrpeAeJloB He 6onee rIeM Ha 5 rrauHyr.

llpu rparroBpeMeHHoM orKJrroqeHr,ru ycraHoBKr.r rro arapnfiHrru flpilq[HaM nepelnaB

AorrycKaercr npoAoDxr{Tb, Ho Halprx(eHr4e rrocJle rloBTopHoro BKJIIoqeHIrs B TerIeHvI,I l'2 munyt

noBbrcr.rrb na30%;o.

Ha ycraHoBKax P-951 BbrrrJraBJrrrorc.rr cJrr,rrKr,r ruaccofi Ao 2,5 T c I,IcrIoJIb3oBaHLIeM

Kpr4cranJrrrcaropoB npo(f nnepasMepoM rs. 3 90 v MeHbIIre.



,{nx uepennasa Heo6xoA}IMbI cneAyroqfie oneKTpxqecKrle n ap aMerpbl :

- curaroKa - ot 3,0 4o 14,0 xA (rouuocrb IroAAepxauut3o/o)

- uarpx*enne - or 40lo 70 B (rovHocrb rloAAepx(anut 2,5o/o)

Paspa6omanu:

LI.o. cr. Macrepa SCIIU J\b3 fr* M.fI. @eoxrzcroe

H.lI. flannosaBe4. nuxeHep rpyrrrbr OIIIil I{3n 
f}e/ffa

Xaparrepucrr4Kt4 rreqHoro :rpanc$opuaropa (neuu SIIII P-95 I J\e20-2 1 )

TpaHc$oprvra:rop aan. JrlbT 9 597 I

I Tzu rpaHc$oprrraropa 30MH 2000/rc

2 MoruHocrr HoMLIHulJIbHas. rBa 1000 rBA

J Hovrana-nrHat qacrora 3neKTpnvecKoro rora, fq 50

4 Hanprxeru4 e BbrcoKofi ctop onu tp anc$ oprr,rarop a, B 6000

5 Tor no srrcorofr cropone, A r67

6 Hanprxenve Ha ut,tsrofi cropoHe rpanc$oprvratopa, B 41,7 - 93,7

Tor sa Husxofi cropoHe rpanctfopuaropa, xA t4

8 Kor-so cryneHefi Hanprx(eHnt T7

9 Bec, xt 9370


