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OBbFJUlHEHHbl~ IDICT.k!TYT fi.ZU!:.PHblX JdCCWOBAH~ill 
JIABOPATOPiiifl Hd'rPOHHOH <l>I.:13ID\Jti 

bj-11-31 

OOJIHOBO}.lHhlkl CBq TPAKT M100'0TPOHA HA 30 M3B 
JIABOPATOPitllii HEITPOHHOi i <PK3HKYI OWII 

.Icy6aa I9E6r. 



A B H 0 ~ a ~ U H 

0nH08B ~eMc~ym~l BO~HCBO~ TpaKT ~ nepeAS18 C~ 

KaJI008HHI tSOJI:r.nJOM MOntB~II 0~ reaepampa 10 CM AH&n830Ba K 

peaoaaTopy 1nutpo~poaa sa 30 ~B. Cxeua TpaxTa noaBOJIBe~ <Sea 

nepec~pobH raHepa'lOpa llJlaBHo peryupo:saT:& UODUfOCT», DOa.uyD 

B peaoaaTop o~ 0 ~o IOO%. Ilprn:Ee,IteiW ASHHHe o6 3WW8KTHBBOM 

CHCT8U8 BOBTpoml napauaTpo:& TJ8KT8 U yCBO pi4reJm H 8B201189-

qecnco.u YCTpO~B8 ,1U1H 88U!fLI J830BaTOpa. 



BBeAeH:r&e 

CoaAaHHH« B Aaoopafop~ :IaaTpoaHoA WHSHKM OMaH %pax~ 

AJm nepe.LJ..8U liO~OO~B. CBtl HOJ18j)aBHti OT reHepa,ropa B p880Ha!rap 

YH~powpoaa I I I K uaeTo~euy =~peMaHH npopaoo!a~ seeBO~aKo 

&csq qacoB. 

PSA OYD48CTBeHH:wt OCoOSHHOC!I!eil Tpa.«m o()eanetWI BIIOJIHe 

HSAauyiQ pa6o~ ero llpH li8BOBMUJI:&BHX y~OCS~BaX 8KCDJiy87~ 

H6CJ40'.rpf1 HS TOt liTO BOlUIBaJl:&BOH aaaqaaHe a.MllJI.HTyAbl HSnpru!telUtH 

M~ IrpwHwm peaof.IB'l!Opa pa:aacr 1.2 :uera:aonm. Cxeua Tpair.ra 

noa:aoJIHe!f ae 'l!OJI])HO oc>ecnetm!ra ncp®aqy MOU\HOOTH, ao B II.JiaB

HYIO peryJIHponxy SWWITYAll sanpflteHHH .u.aw HpbilliKaMH pesoaaTopa 

o!! 0 ;40 IOO% CSes nepec!rpoblt rc aepaTopa. Cxeua noa:wJIHe'l 

!a.ae IlOJIYliSTit BOIO aeo6XOJUii4YJO KHWOI:148~ o KallOOTBe pa()o5 

uaraeTpoH89 81!8M6HTOB BOJIHOBOAEOI'O TpaKTS, pe30HSTOp8 Jl 

ycKopHTeJIH B uanou. 
He06XOJUJMocr.t$ B llJlSBBOg peryJIHpoBKe MOIIUJOCTH AilftY8TCH 

CJI~. Hopuanao.tt paooTe MI4KpoTpoua o <}}M.KCllpo.BSHHWm aaa

qeHHBMH nap8M8TpOB BC6P,A8 llp&Amac~yeT nepBOA ~peHKpoBKB peao

HITOpa H BaxyyuBOro YliSOTKI TpaRTa t npH HOTOpo.£1 llOC'l!ll8BBO ;:;-ro "'9'f~HMJI.t 
8MllJlH~AY BanpmKeHBS llOllblllJ8IDT A l HOMI4H811 CJieAY8T no}4qep.K-

HyT1), liTO umt6oJiee Tpy;zuml nepHJ~ !rpeBHpoBD HMee~ uec!o 

npa uama uanpmceauooDX cBq no.1e1 B cucre11e, ~ax KaK I I I 
OOHO.SHlill B:BJI8HJ48.14 1 npensmD~DI HOpMSJI:&HO.UJ B08dyztA8BD 

peaoaeopa, Hllmletos peaoaaHCBHJI CBli paaPQ. noa~uy u Gwu 

paapa60!SH8 CHO!aua per.y.RHpGBKB »O~C~ O!r ByBeBOro era 

aaaqeaHB. Hac!pof.iHa peaosa!opa npH ~aKOI axeKe BWIOJIBB~cs 
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H8 UHHHU8llliBDIX Bli0JUD41iX B H6I'O YODtlfOCT.WC1 liTO TSDe no&liOJlfte~ 

Hs6era~ BSXHm&e B8llp8Z6HHUX UOM6H~OB pa6o~H ~paR!&. 

Ta QSCT. UO~OC~H reaepa~~pa, KO~OpaR B8 DO~ae~ Ba 

peaoua~op, no cxe~~e OTBeftJDle!fCa B xopomo corJ.taoo:sauaym o ., 
~paeou :ao;zumy10 aarpya~q. B !0 .lte Bpeua onapa~op aanpalWI81f 

BOJ) JUDI 8B8\IJ4Tali:&B3JO qao~• MODUftl0214 BS pe80H8!.r0p muKO BO 

Bpeua ero xopomero corJiacoBBHlm o !rpaftOM. TaKWI oopaaou, Ha 
' 

CX6118 TP8KT8 06eona1WBSS~ B8HJ.IY'llllYJO CO:rJI8COD8HHOC!I» !rpaK~& 0 

reaepe:opou B Beio» CJiyllae. 

IlpBH1U4ImaJUKJaH gxeua ~paJUa. 

Ha pKC. I BSo6pal!teaa npHliUlliiHaiiAHSfl oxew1 BOJIHOBOAHOI'O 

TpalC!I!a• B COOTSB KOTOpol'O BXO,zul~•: BOJIHOBO,IUildi naTpoH 2; (J}eppi4-

!rOBH6 UHPKYJIHTOphl 10 H 24 t OKOB~tl1Bb18 BOmtHHe Hai'pySB'H 8 t 20 t 

2.2 H 2?; ].{6Teir.l'OpHhle l'OJIOBKH 3 1[ 21;. TepMOOaTapea lB ,19 H 26; 

KBaPUeBUe aacnoBKH 4,9,II.I3,23 H 25; o~OK pe80HaTopa 15; 

B011HO.BOJtS 5 t? ii !2; pe80Ha-l0p I'i'• 

Bo8MOZBOOT:& N6KOro MSHSBIIHpoBSHHH MOilUfOCTlilO 0Bq OCieone

ti.JtiB86~CH A.BYWi ~eppH!rOBLlMH UUPHJ'ID!Topa~m IO H 24. nocne.J.to:sa

TeJII,HOe BKJIIOtleHHe B cxeuy lJ.BJX IJ,HpKyn:~opoB npMBlJUI!f, eo~eoT:ses

so, K ;ltOllOJIHHTEm])BWf OOTepfDI MOBtHOOTH nopH;lUt8 0,5 - ItOp,o • 

07J.HSK a~u noTepH Bnanue onpa~E~fi npaau~ecTBSMH cxeuu. 

CXeMSTBqeoo ItHPKYJmTOp HSOClpWiteH Ha pBc.2 a, <S, B • 

.YcTpottcTBO ID48eT qeTh!pe BOJIHOBO){HHX BXOAS It n. m, IY. BJieKTpo

USI'HHTBI:re K01Ie68HHH, fiOCTYIIHBIIIHe HS :BXO,Lt I (pKc.2a) Hanpa:a

JiflmcS H8 llHP~Opa B8 .BXO,Lt IT. ECJIB no RSKMM-JIBOO npHtmHm& 

y~poi1CTBOt 008AUHeHH08 CO BXO].{Oll ll, COrJiaCOBaHO WIOXO, 
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0Tpallt6H B811 OT 81'01'0 yO~plt!OTBS :30JIH8 CJI~ye2 Ba BXOJl ill. 

B CJiyqae, eCJIH DXOJ.t ill Be HU600! (~OrJiaOOBaHHOM aarpya:a, OTpWiteB

BBft OT Hel'O · BOJIB8 Hanpal3Jlila~OH : Ja BX:O;lt IY H JIBlll:& OTp83H.BlltHCI. 

8;ztec:D UOZM nonacTT> BB BXO,lt I, je. e. B reaeparop. CJie;ltOB8T8.1lDHO, 

npH Heo6XOAHMOOTH 3aliUiTHT:& reae)aTop, :axmoqeaBHM Ha BXOJt I, ot 

OTpaJitead, OOYCJIOm.teBBHX JIQ~li2!QUHU COI'JI800B8HHW4 Harpy8KH 

sa Bxo;zte n, ~ocTaTot~ao BXOJ.thl III a IY caa6JU1T:& xopomo co:r.na

coBaHitm.n~ sa:rpysRw.m. Ilpu aTOM :mrpyaKa aa :sx:o.-zte IY 6y;lteT 

CJiylm5 peaepBHOti B8 CJIYl~Sit BUX1l;zt8 HS CTpoff aa:rpysKH Ba BXOJ,te 

ill. 3TOT BBpHaHT HCUOJILaOBaHBH ~lpKyJiffTOpa B KaqeCTB0 B&HT~ 

Ha:secTeH (ow.aanpmMep, I 2 /). 

B aameM cnyqae ~PKYnHTop IO pHC.I• pacnoJioxeHHNA 6AHEe 

R peaoaaTopy, urpa&T ponD BeH~IH (ocy~ecTBRHer pas:aHaK.J), 

T.e. uanpa.BIDieT MO~HOCTl), OTpaElmHYJ.O oT peaoaaTopa npH ero 

H6TOllHOil H8CTpOtiR6
1 

B BO~HYJO ua:, py3I\Y 20. Harpy3K8 8 fi.BliS6T011 

8B8pmiHOti J4 8BTOM8TiiltreCmt BKJIJOq;iSTOH B MOM8BT WX0}.{8 H8 CTpo& 

sarpy am 20. 

CJie.ey-eT 38M6THT:0 1 liTO H3:A.BH8HH6 HaUpami6HHS Mai'HHTHOI'O 

UOJIH, llpl:1JIOX6HHOI'O K \PeppHTOBWI SJI6M6HTSM IJJ4PKY.1IfiTOpa, B8 

o6paTHOe UpHBO;ztmT K lii8MSH8BHIO a.mpa:BJieiDUi npmaot! .H O~pall6BIWX 

BOJIH. Ha PJIIO• 2B o~peJIKaMlrl yKaaaHH aanpa:a.newm pacnpocTpaBeHHR 

.1.\liH 8!201'0 CJIYq&fl• llpH O~C~OTlW:I MarruU~BOro llOJifl t UOIItJfOO~~ 

OT.!\aBaeuafl reHeparopou aa BXOA .[, pacnp&Ae.m~n »SJJ.Y .BXOJtWUI 

11 H IY (pH0 .. 3CS) B COO~Be~c~mm t)O 0~6fi8510 COl'JiaOOBSHHOC!fB 

ycTpoiiC~B, BSl'pyJCalOllLWC 8!fJII BXO,'l~hl. B '18CTHOC~B, npH UOJIHOM 

C0l'JI8COB8HHH HarpySOK B8 3~HX .B:COJ,lSX MOliUJOO!ri»t p8CC811B8EU18S 
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B HBXt (j~e~ npH6JIH3H~eJililiO OlU!HiUCOB:>.ti • Ml3Jlollt6UH08 1:WUl6 

C!OMCTEO ijHpaynBTOpa fi08BORH6T W:DOXD30Ba~ aro B Kaqec~Be 

Jtamt~ I&OiqHOCTH C WJB.BHl:D4 HSM6li6HHW4 KOBcixbHUHeB!ra ,14eJ16HHB• 8CJDI 

H8USl'HH'IHB8Hll6 {peppH~OB OCYDl8CTB.1Ul6TCfi 8JI6KTpOM8l'HlnOM C IlJISBBO 

peryJIHpyeUHU :a npe,14eJISx .:t IOO% Tmcou B036YJA;.temm. llpB6JIHSHTeJI.D

BSB 88BHCliWOCT:& OTHOOHT6Jll)HO£i 1401,\HOCTH B sarpyaKe 27 III pe30Ha~Ope 

I7 OT :aeJIHlmHH B sanpaBJiemts TORn mae5yxc;.teau SJieRTpouaral'lTa 

6 npe;.tc~.:wieHa Ha PHC.3• 3ne.IUpo1l8.rHHT H3l'OTOR116B H8 .USl'KOA 

ctaJIH, noaTo:uy SBMeTma: uey,1toCSc~J~ ua-aa HmteBBB .ntMepeaaca 

npH 118M8H6HHHX BBfipaBJielllfH TORS H03dYlltJt6HBH 88 H86.1IIO)l882C.H. 

BoABHSJl aarpysKB 27 arpae!r po.llb 68JIJI&CTBO'l9 ~.e. B sel 

pacceuae~fi MOillHOCT:&, SBJI.ftllJllSftCH H3C5biT011HOit npl4 HaaTpob& 

pe30H8TOpa 9 TpeHHpGBK8 YCKOpHTeJUl B pac50T6 B .liiO()ov H8 B03UWK

Bia peEHMOB. HarpysKa 22 f!lmfleTCf[ S:Ba.IIftiHOM. Bee BO,lUIHHe 

aarpyaKH Tpatr.ra corJiaCOBSBH lJ.O KCBH I.I. 

Pac5o:ra aJie:ueHro:a :ao.mlo:ao;.woro •oowra. 

Ilepe.;.t BKJIIO\IaHu.ew uaratr.rpoaroro reHepa'.ropa I (J)Kc.I) 

yCTaH8JmHBaeTOfl TOR qepea SJie!r.rpCIM8rHH!r 6 IlHPKYJIHTOpa 24. Ero 

BeJIUtmH8 K Hanpa:SJI6H116 :Bblc5Hp8IO!f0f. T8K9 \IT06hl :SCH MODUiO~., 

O!rMB88JUlH reaeparopou, HaiipaBIDU:aCJt B CiaJrJlSC~HyK) BOWiByl) 

aa:rpyaey 1!7. C IIOMOJ.l{l3JO !repuo6a!fa}laH 26 I4 AeTeir.OOpaoti POJIOBKH 

Ol\eHHBaa20ll H xoppeir.rHpye~CB pe&ll/1 pa6oThl uarse!rposa. 3a~eu 

OOOn6TCT13ymliUOI H8MSH6Hil6M !fORa 1i epea 8Jl6HTp0Mai'BH~ 6 O~B6~:B

JIB6Teli uee5om;mas: 'lao~~. :uontHOCTH :E cropouy pesoaa~opa. IIOCKOJI&KY 

B o6nteK OJiyue pesoaa~op Oi\aaH~€!00H pacc2poeHHblM WIB aaOTpoeu

BWM Be ~OliHOt O!fpaaeHHaB OT Hero U~HOCT~ flOC~ynae2 B ~p~

Hp 10 H aanpaBJIRe~H B BO;AHHYJO H8rpyaay 20. C UOJ.IOiitlal) 
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,lltr.ratr.rapHO! rQJIOBKH 21 IIOJiy'l86TCH ol'H()aiOUB HMJW .1I:DC8 OlJ!pallt6HBol 

~OC~B. OnH! B8JI8AKH B npOAO~I~an»BOH SKCRn,yaTa~ MHKPO

TpoH8 OOK838~, ll!rO HHIDoPM8IUIB• 8HKJIIOqe}IB8H B \llapue 8~!'0 

HMflYJID08 OdnaA86~ HCKniOqaTeJIDHOU ~6HHOC~AO. Ha pmc.4 npHB~6HB 

~HIIOBHt OCJ.lB,llJIOrpauYH ol'H()~etl JD4lJYJ11JCa O~pazeHHO! YOilUJOQ!llH• 

Pnc.3a COOTB6!rC'?Bye!r p&OC!fp06HHOUY pea OHI'?Opy; 8.716B'J.'pOM8rHH!rBiil6 

KOJI868HHfl IIOJIHOC1':&10 OTpallta.IOTC.B 0!~ pOSOH8TOpa, cllopMa IDmyJI:&e8 

II0,1t06H8 Ol'H6810Dlel BMIJY1IAC8 M8I'B8~~poHa 1 H80JIJONi8MOt! C llOJIIOutJNQ 

l'OJIOBKH 3 pwc. I. no Mepe Bacrpo:ltimt pasoHSTopa omdaiOUWJ 

ueHHe!l.' WOIJ!Y pm:.46 (nyuimtp) H npHHDaaT mut, npa,llcTamteHHLII 

HS pHC .. 46 (Cn110111Hafi mnum). TalCaJt OC~Orp8MM8 COOTB6~CT:BY~ 

sacrpoeaaouy pesoaaTopy 6ea aar~raa nytmou, eCJJH Hall8.1I»Hoe 

aaaqeime KCBH ero paBHO 3. nJiaBHue HSMeaeaue m~I.J)le~ 

OTpSJ!teHHfi B npe;zte1ISX mMizyJII,C8 MOJWO OeiMCIJ1rr.B IIpoJ.t6CCOYn pac

lC8lllm11P680H8'?0p8 H CBHS81':D C ,ll06;;xJYHOCTD10 ero 6ea Harpysu. 

,1!8Jll)H6£imee YB6.1Uf't!6HH6 IIO~OCT111 9 llOCT~I Jt pe80Ba'l0p,..uoaer 

npMB6CTH K HapymeHUlO a.tteir.rpHllOOKOti npo'IBO~H B UOJIOOD peso

H8~0p8 H yJyltlll8HHIO :SSRYYJ48• BTl! Hmt6HHfl, KaK llp8BW10 9 paa.BB

Baftefl BO lJTOpoH llOJIOBHB6 HMIJYJI:&4J8, 'lTO BP'.!)tHO H8 OCllHJL110rpaMI61 

pHC.4B9 HO YOl.'y~ npMB6CTM K fiOJIHflyY J:fSpyme.HD OOrJI8CO.B8HD (IJIO• 

4a) t eCJIH C:BOeBpeMeHHO 116 CHD6.B<l YO~OCT:O. llpii nep.BOII BKJID'Ie

HBB pe80H8!00pa OOhNHO ..rpe6ye'fCfl •fpSHHpoBRa, KO~OpaB COC1'0U 

B nHaBHOM yBanwqeBHH DOC~y~aM Ba peaoaaTOp UO~OCTH AO 

Ji0M8H~8 B03BHKBOBeHB.fl H8 OCJ.UUUtO:~auMe Hpa!rKOJSp8ll8HBHX paOO!t

poaB peaoaaTopa aneK'.rpoamu.nt npo :.teccaMH 
1 
~Mna HS06puteaasx ua 

OCUBJIJIOrpawe pHC.4B. IIOC1Ie npeK:;lSU{eiUUI paCCTpoeK MOIIlHOC'rl» 

no:wmam CBO~ ;ItO HX :B03BHRHOB6Hlffl. 



-6-

J{OC'lD8HHe BOYHHSJI:&HOi! 8MIIJU!TYJJbt B8flpmit8mtfi :UEtliQtY K~lllK8.MH 

peaoaaTopa npoBepseTCfi no noxaaaumsu Tepuo6arapeu IS (pmc.I), 

BBYePfDllllSI BLUte.lifteuoe B CTeatta:x paaoaaTopa TeiiJio, a TalOite no 

YCKOpeBBm 8JieKTpoHOB9 KOTOpoe B03BBK881' Upl BarpeDe KBTOA8• 

C y»8JliN6HB8M HarpyaKH SJI3KTpoHHI:nl IJyliKOM 0~ K8TOA8 

COI'Jl800B8BB8 D BOJIBOBOltBOU Tp&Kfe YJIYT.Jl1J86TCS, 0 'flaM JIOZHO 

Cy,"ZUfT:& no yueH:Dd6HBIO ypOBHH 0Tp:Dt6HHO.£i JIOllUIOCTii (aM. pHc.4r 

nyHK!!HpHHe JIHHBH) B CPeAH8M llSOfM ee Or1468JODteM. llpil onpeJaJieB

BOM SH8116BMI4 TOl\8 HarpySKM, COOrB6TCTBYIOJ.q811 38A8HHOUy paauepy 

ORHS OBHSBt OOI'lt800B8HH8 aTSHOB.tiTCH OllT14.M8JI:&HHll 1 KCBH 

6JI1480K K I (pMc.4r CRJIOmHaH JIMH:!H). 3-lo A00THI9<rlaft IIJI8BBJ:UI 

YBeJIHl.!6HM6M TOKa a ml'l'OA8 llpH O;lHOBpeueHHO.M Wl8BHOJI y:a8JIHqea& 

UOUUJOOTB, llOCTyn8IOill8M B peSOH8Tilp. CynteOTB6BHOI paocTpollal 

pe30HSTOpa ~OU 8Jl6KTpOHOB npa STOhl He Ha~aeTCS no-~ 

:UOMy HB-38 JXlAW8BBfl Jl06poi'HOO'l'll pe30B81'0pa. lla pH0.4 J,t•e 

npe,7tOT8BJI6HH OOitWIJIOI'puwi OI'HCiUIOI!l8ti m.tnyJibea OT}lUteHHOM 

MOIIUfOOTB :a OJiyllae, ecJIM aarpyzamw.a ny"UO:u peaoaaTop aacTpoea 

ae !rouo aa llaCTO!ry .Mai'Be!rpoaa. Ha pHc. 4a uouo J.lld,tl~lt Y%31l.

meaae corJiacoBaHWI ;s cpe;ztuett lla<:TM I4WYJI:&ca aa cqen CJ1Hll1ROM 

ooJir.lllotl :seJmllHHbl aarpyzam~ero !I!CIKa. 0oi.U'lJIJiorpauua OT:(mteauoro 

UunyJI:DC8 Yewte~ OBOIO tpopMY ;ztaze B TOM OJiyllae, ecJIH KaTOA

HBieKTOp CM60TRHCH O~HOCU'l'eJibHO U6HTpa OTBepcTHH B KPQmK8 

peaOH8TOpa H M6W RpblmKOM H Ka~'OAOU BJ3HWCBJO~ CBll pa8PfiJlhl• 

tOJ88 IDU\fUC8 Jt,JIB 8'101'0 cqttafi 11800pil£8H8 Ha pHc.33. Yaue. 

OCTpH8 HPSIHB8 JS6poow H8 pHC.3 o,B,r,;zt,a,&,i xapa~apKBym~ 

p&OCTpotlJY 88 Oll6T B6COOTB8TCTBifi llaOTOTbl B8 nepe~eu WpoH~ 

H ona.zta HunyJIACa uaraeTpoaa. 
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CHpTeiia agH5 R~ oaaTopa. 

B npoueooe H8J18)4D H OIIHTf Ot! 8KOJUiy8f8I.UtUI BWICIOOIOOI>, UO 

Olli!CSBBLiii BhlDJO :BOJIBOBO].Uihlii Tp8ln 1 MHiq)O~poaa 06Jia.lt89 JlOOft

TOTIBOI B&AeJtHO<r.rAIO H He HyzJt88~(:Ji ll tmCZU: npoipUSK'lir11i60.KJIX 

ocuoTpax. Haoeaee Hattazuwa aJie~w;ea~o:u aBJlfte!rCH peaoaa~op. 

llpoA~enLaocT• aenpepaBBOM pe6oTu peaoaaTopa B pazHue 

ycKopeHHH oocTaBRHeT 100+120 qac~B, nocne qero TpedyeTCH 

'IHCTKS no~JieJ,\881'0 C IJ;8JI:&IO .BOCC!rElHOBR6HHH 8Jle~puqecKOM npoq

HOC!He BaJ£80 npH STOM 381189~, liTO peW81011UDI q)aKTOpoll, KO~Ophll 

onpe].J;eJISeT c pox CJlyll6ht peaoaaT o 11a, HB.1.W eTCH npa BHJI:&HSJI axcJUiya

~an;IUI. Bcsxoe aapyweHHe aJ.teKTpm:ecxott npotmocTH B npon;eooe 

pa6o~u. Bne~ee aa ooc>oa nOJIHOEt pacoornacoBSHHa B BOJIBOBO~-

aou Tp&KT6 9 (OCI.UVIJIOrpaMM8 THII8 4r npHHIDI86T BQ 4a) ].J;OJl&BO 

6HT~ H6118An6HHO ycTpaHeBO nyf6U RpSTKOBpeueHHOrO CHBZeHBH 

UOIIUJOCTB, HanpaJWleuotl B CTOpOH~r p880H8TOpa, ].1;0 llOJIHOrO BOCCH

BOBneHHH pa60llero BIK.f.YMS. EcJIK STO ~pe6oB8BB8 CHCT6MaTJr1qecKB 

He lJiillOJDm!rJ.t 1 CpoK CJIYZ6W peSOHliTO pa, KBK npaBHJIO t 8H81DJT61I:&BO 

COKp8~8TCB. B Cllfl3H 0 STHM 6htDll paapaoOT8B8 H BCnhtT8H8 OBCTeYa 

88lltl4TW peaoaaTopa, 6JioK-cxeua KCITopol npe].J;CTalSJleaa sa pHo.5. 

Ha CeJleftOp DO AIDJT6JL:&HOCTH WC~!Jil86~ OrH6810llt8H HMn.yJI.QC8 

OTP8Jl6HBO.£i Of peaOHaTOpa :UOJlUIOC~~H, COO!f:B~CTBYJOlltSH no rpopue 

pHc.4r npH BO})Y81l~HOI pooo~e yClCOpHTeJIH. llOC!fOSHH8B Bp6W6HJI 

CeJI8KrOpa OOCTaBJIHe~ H8CKOJI:DKO IIUKp008KYIIAt noa~.uy Ba ~O;zte 

ero OHI'B8Jl O~CyTC!f:ayeT. q8C!fl41UI06 WIH llOJIH06 B8:P,YW6HH8 

SJ.te.KTpiNecKOI npoq;aocu peaoum!opa npHOO;ztHtt B yBemiqemm 

~IMT6n&HOCTK OTpBXeBBOro BMDYJI~:a ~0 I-2 MBKpoOeftYB}.\ (pac.4a,B), 

HS BiaO;zte CeJ16KTOpa UOBBJlfl6TCfi liMnyJil)C, KOTOpHi! 8aiiyCK8eT 
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O;zufOD6p8!!!0p - y;ztmtHH!I!6Jir. HMny;ILCO Be Y,'ZVIBHHren pa6o~ae~ 88 

6U:KOC~Hblit BSKOilHTeJID, 38pH;zulafi I.t6llla HO!!!Oporo" :SblOpaHa 1laKKM 

o6paaou, 'lTO Han~eHHe sa HO~~euoa~ope ~ocTHra~ sa~aBHOro 
ypo:mm .mJIIIl) :a 2!0M c.uyq.ae, eOJ.W HapyweHKe aJieK'l!paqecRoR npoll

soc~u npOitSOlllJIO B B6CROJIDRHX nl~pHo~aX fiOAPSA• &.rHM Hailpmit6HH8J4 

O~KpYBae!!Ofi N011Uihli1 ~paB811C!!!Opt B KOJIJl6m!OpayiO ~m. KOTOpol'O 

BKJIIO'I6HO pan:at napeitiDOtUUmtee B·UlPa13Jl6HHe TORS 'fl6p63 O(h&O~Ky 

SJieK'lpOMarHHT8 peryJIS~Opa MOutH lC~H. ilOCKO~Icy' HOpM8JIDHOIIY 

pezmay pa60iJ!~ ycKO pHTeJift COO'lB 3TC!I!:ayH J4CUOJI:&30Bamte 60JIDJJ1el 

tlacTH ~JOlltHOCTH, o~aBaeMOtl uaraeTpoaou, nepeKIDOqeuae aanpaBXe

HHH ~OKS 88 OopaTHOe npHBO~T B C00~6TCTBHH C pH0.3 K oopat

BOMy: 60JIA1118S tlaCT:& MOU4HOCTH 6)';zt62! llOOeyll8TJa B 6aJIJI8CTHylO 

uarpys~ H ueH»waH B peaoaaTop. PaapHASSH I.teno uaxonaTens 

o6ecnetmll8e~ Bm:tepzxy oJIIUlo a ceey!gt, noc.Jie qero mx qepea 

pe.ne npeKpant8eTcH, us.:paDJieHHe .a BeJnltJHHa !I!OKa qepaa oehaoTxy 

aJI6KTpoM.SI'Hift8 HSM6Wi6!fC.fl 88 IJ8pBlB8llaJI:DB08 H pemD~ ycll)pe.BIUI 

aBTOivlSTH'leoim BOCo~aH8ltmt:aaeTca. axcnepHUOHTSJI:&Ho y~aao:sneuo, 

'ITO BH;zt6~R8 OKOJIO 3 cexyB;zt ;zt00~8TO'IB8 JlJI,ff ROJlHOI'O BOCC~HOB

JI6BU pa6oux yCJioJJHa 11 non:oc,;a u oKBe e.BHaH peaoua~opa. 

llOB.rOpuoe IIHOI'OKpS~Hoe cpa()a~ B8BJI8 38~5 HBJUteTCB CJII'HUWI 

JU~B :svemeeJIDCTBa ~eaypsoro oLep~opa B pa6o~ ycKOpH!f6Jlfl. 

Hp!So~opue npameqeoiGie W.J!OAH• 

Bo.uee 118M PO;ztOBaft Benpe}tbUUI8.tt 3KCJIJiy8~81UIS ~pafta 

JHH~ Ha~ C ero O~XHqaOI B~e&BOO~AD K y.AOdO~BOY ~ 

oco<Seaaoa.rel pa6ot.rf:l O!flt8JIDHHX ya.uoB, KOTOISO wey~ d.n:. 

HCDOJII»80:S811H npH paa pa60~Ke 8HWIOI'HliHHX yc~poltC~B. 
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llpGAe :aoero. w waeu Ten ~pit aa ocaoBaHMH 6oJ:Ibmoro 

~aw.rHqecHOro ua'lepsaJia opa:sBHT:O ~meirl!puqacKYJO npoqaoc!l!:& Y81.UUIX 

BOJIHOBO;LtO:S C paa.liHtmblM 88IJOJIHeBH;JM• IIPOBO~X OJUiY H rzy &e 

UOBtBOCfiJ. Ha cxeua (pHc.I) Blt}.lHO t q~ MOUUiOCi':D Of l'6H6J6!0p8 

CB'l, KOTopas npu JVIBHe :scmm~ IO 1~.u aocmlWIJia aac.KOJild(o uera

BS~T, npoXOJtl:f!f CH8118JIS yqBC~OK BlJIHO:OOJ,\8 9 3BIIOJ1H6HHOI'O ClitaWM 

B03J.\YXOM (4,5 - 5 8TH) 5 S8!f&ll - [J!pey.rur.rops It Ofpe3 lCJ4 BOJIBOBO}.lOBt 

88IIOJIH6HBbJS Ulo~lll~OpHCm cepoA B C148011 8 BO$J.\YXOII (K ?JJ3ll.YZ3t 

uanammmntauy BOJIHOBOJ.\ 9 A06amuutH ua· _oannoaa £F6 · )tO 2-2.6 ~u). 

a nepeJt BXOJ.\O.U :a peaoaa~op - KOp)~KI:!k1 xopomo Oi'Katm.Baa~Wit 

(J;taBJieaue I,S .. I0-6 11M HI- ) o!!!pe30K BJJIHO.OO}.la. CeqaaHe ooex 

liOJIHOBO)tOB - 72 X 34 w • .Spocaern~ B rliSSa OYJJteC~BeHHO OoJiee 

BHCQICafi npoliHOO'lW. I'a80ll8nOJIHeHBta ytm~KOB ~paRI!a, B KOTOiiiX 

Be 6WIO HH O}.UfOrD J;taJ!te B68H811H!61I:&B01'0 CJiytiSB spoau BHJ'!l!peHUX 

DO:BapXHOCi'et! BOJIBOBOJ,tOB H C:rblKOB. 

BaKyyJ&JMI ze oTpeaOK o6ecnauBaJI HBJIUHYIO pa6o~ !rOJIDKC 

nocJie 668YJCGpK3H6HHO~ n01U'OBIW CfblKOB 88 OOOCHO~:D II ooecnetmHHft 

HX HBJtazuoro aneiCTpuqecxoro KOB!aKTa o IIOMOll.tAD nooepe<SpeaHWC 

¥SABhtX npoKJlc:JAOK. CaMW.I cJia6w uecTou ~paKTa OKa3aJICfl ):tpocoeJIJr-

1001 c:tmaaei.t c Bf1K3YW01il c!opoiW, npmn.maiOutWi K KB.aPI.teBOI aaOJioBKe 

13 (p.uc. I). 3;z(eca HOO)lHOICPa~BO Ea6~8JICH llO].ti'Sp ¥e}lBOii llOBepX

SOC'fH (jplaBI.\8 BOJIHO:OO.zta H Spo3Wl KB8PU8 C BaKyyYB0.£1 Ci'OpOHH, 

nplNeY CO CTOpomt t7 F6 C~6KJIO BC 6I'Jt8 OCT8B8JI0Clt COBepmeHHO llHODII 

H rJISJUG111. Kax npaliWIO, ~Tan:&Eaft odopKa Tpax28 fl03BOJ11Ul8 0~ 

8!rero SlUI8BJUI BS6amn~:&eH. 0].tBaKO aa BpeWi &RCI1JlY8!rSIUm H8JI 

npBWJIOCl) 8SY8BHW:t O]J.By KBaPJ.t6B3J' 380JIOBey 9 c~a.BUcyiO BenpHI'O].tBOi!e 
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BliBBWiaC:& Taxze Hel!C6118Te.II:&HOCT:& TlaCmJC pss6opoK TpaRTS,. TaB 

xax cpaay noane nape6opKH oa Tpe6yeT aaMeTaoro BpeueHB ~peHH

po:aa. llo OCWtfJIJLOrpallU&e I4MUyJI:&Ci5 OTpai6liHOH M01JtBOCTH OIIJnBH14 

onepaTop nertto uoze'l' O'lmJtm!l:D, ljpoHcxo;LUIT u seae.u~arr:&BHe 

p83}$hl B IIOJI~B paSOHSTOpa MJn1 MeJiGtV K3TO).\OM It1 KaTO}U:lOii KpbllliKO 

HD no~opaeT OJtRB HS cp.uaaueB yqac~a 1'paK1'8 MSJQY peaoaa~pou 

m aaoJIOHKOit (pmc.I). IlosToMy npo~WiaKTHtzOOKHX nepec>opoR TpaKTa 

JLytUDe He ;nenaT:&, a OCYutOOTBIDITD HX TOJiltKO TOr;zta, KOrJ{a B81JJ4l:l~ 

H8CiJIIOJt~:&CH ere HalfCIIpaBUOC1'~. 

B 88KJIIOqeaBa alr.rOpbi npBHOCHT 6Jiaro;ztaiJ:iOCTlt o.n.KopoBUay 

38 noJiaaHUe ;ztBCKYCCD, II. C.Aueynony H JI.A. MepeyJro:sy, OKSBaBWDt 

CJ'DtOOTBeHHYJ) llO.MOllti> B HSJI(}.ltK6 H 11CCJI6;ZJ;O.B8IDIH TpaBT89 a Ta.Ime 

H.M.YTKHHY H B.~.~hldmuy sa ero MaxaauqecBOe oiDOPMBeHHe. 

~
A 
4111Wj 



PHo.I 

PHc.2 

PHc.3 

Pmc.4 

PHc.s 

!IO)tiWCH K pHO;(HKaM. 

llpHHUHIIHaJI&HSH c:taMa BOJIH0001UIOro Tpa~a 

wncpo!!!poaa JI.Iil> 0:4fUi aa 30 Malle 

CxeMa <J?eppuTOBOJ:'il 1.\HPity.miTopa P.Jl.fl pa3J.IH1Dlh1X 

peltHMO:B pa60~. 

3am10HYOCTJ. paou~e).leJI6mlfl MOntHOCTeti M81QJ;y peao
H8TOpOM H 6annacrHOM HarpyaHOA OT TOK8 B086y,B
)t6HKH 3X6KTpOMar~HTS B ~PKYnHTOpe - JteJIHT8JI8. 

THma oci{WIJiorpaMi4 Ori16aronteitt lumyn»ca oTpaxeauol 

YOUUJOCTH AJIH paa.'llltlHWC peJKHMOB paCiOTbl yO.KOpB

T6Jllle 

E.roK-cxeMa amoM9mqecKott SantJdThl peaoaaTopa. 
1 - CeJieKTOp IIO ~JIHTeJlllHOCTH; 2 - y]:t.JIHHJ4!1!6J!Jt 

HM!ijTJI:&coB; 3 - H3KOIIHTeJID; 4 - .MOIIUll:1H TpaHSBCropf . 

5 - nepeKJnOrmTeJl& aanpaBJ!eHHfl TaKa SJieKTpo.uar

HH28 IUiPKYJifiTOpa; 6 - SBOBOK BBYKOBO.ftt CMI'HaliH

aai.tHH• 
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