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I. B BE l E H H E 

He.n;aBHO cTaJio H3BeCTHo, tiTO ~Htcnepm.LeHtaJII>Hbl~ npe.n;eJI .n;JISI 

BepOSITHOCTH pacna.n;a )J;OJirOlltHByn{erc' KaOHa 

k: ~.JAJ;- (I) 

ycTaHOBJI6HHbi~ B pa6ote KnapKa H ,l;p~/I/, paCXO.ltHTCSI C TaK Ha3Dt

Ba9Ml:lM "npOCTbUl" YHHTapHbiM npe.n;el:OM BepOSITHOCTH 3TOrO nponecca. 

RJiapK H .ltP•/I/ .n;aDT OTHOmeHHe naJ,nHaJI:bHOt! IrmPHHH nponecca (I) 

K noJIHOit mHpHHe pacna.n;a K~ ( Ben:v:t~~Hyj{t..~.,fi)): 

Ha 9~HOM ypOBHe ,ltOCTOBepHOCTH. 

TeopeTHti6CKaSI HHEHSISI rpaHHUa 3TO~ B6JIHl.IHHbl 6biJia noJiyqeHa He
/i l CKOJI:bKHMH aBTOpaMH H paBHa 

1( ( ."'1 ~ 6 X I o-9 ('l) 
L f(Vf-e"f .,~ ' 

l.ITO B TPH c JIHmHHM pa3a npeBumae7 3KcnepKMeHTaJI:bHblff npe.n;en. 

Bo BC6X pa6oTax pact~eTH YHHTapHO~ rpaHHns BepOSITHOCTH npo

necca (I) npOBO.lJ;HJIHC:b COrJiaCHO .lJ;EarpaMMe Ha pHc.I H BK!DtiaJIH 

B ce6SI CJie,ltyD~e npe.n;nOJIOEeHHSI: 

I) CP - coxpaHaeTcSI; 2) a6co~6nHOHHaa qacTI> nponecca (I) 

o6yCJIOBJieHa TOJil>KO 2 a- npOM6JIYTOtiHNM COCTOSIHH6M Ha MaCCOBOit 

060JIOtiK6j 3) B BepmHHe fo cnpaBe,ll;JIHBa KBaHTOBaSI 3JieKTPO

,ll;HHaMHKa. TaKHe pact~eTU .n;aDT HHEHHit npe.n;eJI ,ll;JISI OTHOmeHHSI 

r{!(~-?f/F)/f(f4..~?fo)? I.I X I0-5 H63aBHCID!O OT MO,l1;6JIH ,ItJISI 

.n;eitCTBHT6Jil>HOtt tiaCTH JLOO u - BepmHH,~ 

ECJIH HCfiOJil>30BaTl> 3KCnepMMeHTaJI:bHO xopomo onpe.n;eJieHHYD mHpHHY 

nponecca ~: ~ a a I 3 I 
\(lc:'i_ ~~:2 

r(,c>~ ~k) 
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TO nony~u 

I\aKOBll B03:U:OJ:HHe nyTH paspemeHHH B03HHKmero npOTJ4BOpe~HR 

H!H KaKoe H3 JierUIHX B OCBOBY pac~€TOB npe~DOJIOJ:eHHe MOlteT Hapy

maTbCSI ? 

I. Ha ,n;aHHOM 3Tane HeT OCHOBaHHR COMHeBaTbCR B npaBHJibBOCTH 

3KCDepHMeHTOB KnapKa H ~p. 

2. 3~tcnepRMeHTH no onpe~eneHHJ:l cKopocTH pacna~a I(~~ O'"?f 
( HX 6 ) cornacymTcs ,n;pyr c ~pyrou. 

3. MapTHH H ~pyrwe I it ( noKa:3am-r, ~TO y~eT DOMHMO 2 a 
~pyrHx npo:u:ezyTOtiHbtX cocTOHHHI ( %y ; 311 ) ue MoxeT YMeHb

mHTb yHHTapHHI npe~en RL~~) 6onee ~eM aa 20%~ 

4. HMeeTCR HeKOTOpOe COMHeBHe B cnpaBe~!HBOCTH KBaHTOBO! 

3JieKTpO~HHaMHKH ~Jig ODHCaHHSl .f' O - CBS13H. O~Ha:KO 3KcnepHMeHTa!b-
~ 1"'- 151 

HO H3y~eH pacna~ '1 -';:) f' j< • ltnH 3TOf0 nponecca YHHTapuag 

rpauHna r(~"">fl~-yr(1~~rj~I.07 x Jo-5 H 3Kcnepm.teHTa!bHO noJiy

tieHHas XatiMCOM H ~p. 16 I BeJIH~Iima toro xe OTHomeHHSt 

( 5.9.2.0) X I0-5 - COrJiacyDTC:St ~pyr C ~pyroM. 
~ 

s. OctaeTCSI BHpasHTb CO),meHHH B coxpaHeHHH CP B 3Tmt pac

na.n;ax. 

O~uo H3 teopeTH~ec.KHx nocTpOt~HHI, npe~nozeuHoe Kpmcto:u m: 

JIH I f I ocuonauo ua OTttase oT coxpaHeHHH CP B pacna.n;ax 

/(0 ~jf)A' • 

Tipe~nonaraSt, Te:u: ue MeHee, tiTO CPT coxpaHsetcs, a TaKJ:e, 

~TO: 

I) a6cop6UHOHHas ~acTb aMn!MTY~H 

panua uynm; 2) a6cop6UHOHBaR ~acTb 

&mJIHTY.7Ul 06yC!OBJieHa TO}lbKO 2 Y npo:MeXyTO~HblMH COOTHOmeHHS

MH ; 3) KBaHTOBaS 3JieKTpO~HHa:MMKa npaBKJibHa, KpHCT H JIH 

HamJIH 60Jiee HK3KYD TeopeT:urqecKyJ) rpaHHUY , ~eM ( 3 ). 

- 4 •. 



(7B) t 

ue ~exaa cnenmaxLHHX npe~noxoseum~ o6 a6copTHBHOft qacTH ~~;M~ 

( CP = - I ) - aMTIXHTY~H. loBOJILHO o6~e npe~noxoxeuma, cBasaHHHe 
Ill 3M& t\~ E T( ~ 

c nocne~Heft aMnHHTy~o~, npmBt~AT K rouy, qro rpaH~HqHHH 

(7r)~ 

CyYUHpya BCe OUeHKH, MOSHO C~i38.TL, qTO eCXH COOTHOmeHHa 

( 5 ) mnm ( 7 B, r ) BepHH, a B aT OM cnyqae aMilHHTy,JJ;a A(~~ _..,)A f) 

60.liLme a.MITXHTY.IU:l A-(~~'- _,..JA.f1.) npH6HH3HTeHLHO Ha 3 nopa,n;Ka, 

3To cmnLHO npe~nonaraer, .. no K:pattHeft uepe B o~Hoft a.MIIJIHTy,IJ;e, 

CP - HapymeHHe. Ec.liH BepHH COOTHOmeHHa (7a), (76), TO BOSMOSHO 

CP - uapymeHHe KaK B pacna.n;ax 1<'
0 ~Ji1 , raK H B pacna.n;ax t< 0 ...::;> <rcr 

HapymeHHe HepaBeHCTB (7a) + ('7r) :UOSeT 6LITL HCTIOH:bSOBaHO, 

KaK OKOHqaTeXLHOe ~OKa3aTeHLCTBO, qTO npOTHBOpeqme Me~y 3KCTie-

pm.teHTaHLHOM mHPHHOI 1<-L. ( r JA) H npe,n;c Ka3aHHI:lM YHHTa.p-

HHM npe,n;eno:u ue :uoser 6HT:& o6ycxoeneuo CP - uecoxpaueume:u m 

Ha.n;O 6y,n;eT HCK8.TL ,n;pyryD npHqHHy. 

IIpmBe,n;eHHlle coo6paJ:eHHa noKashn3aJ>r, qro axcnepm~eurax~»uoe 

onpe~eJieHHe BepoaTHOCTH pacna,n;a K s -:;;. jt 't-r- Ha ypOBHe ro-7 

OT TIOJIHOft CTaHOBHTCa nepBOOqepe~HOI sa,n;aqett q,m3HKJI CJI8.6biX B3aH:uO

,n;eHCTB~. 

3xcnepiOleHTOB no onpe~eneHHJ) IUHPHHbi r{ K~ 4--)A +r---) He 

MHOro. TlJtaTeJILHOe onpe,n;eJieHHe 3TO:~ BeJIHqHHH He TipOH3BO,II;HHOCJ,' 
/10 1 

TaK KaK npe,n;cxasHBaeMoe pauee reopmett B cnyqae 
1 

6 e . .-}.'li{ 
,j. 

t JO + -CP - coxpauaerca B pacna,n;ax "- -~_? / , oruomeHHe 

_, 6 



5.I x Io-II (8) 

neZMT H nOHHHe ~aneKO 3a B03MOEHOCTgMH COBpeMeHHOrO 3KCnepHMeHTa. 
H3BeCTHO Bcero 3 3KcnepmueHra, B xoropux onpe~engnac» mHpHHa 
{ 

o 111..:- 15 1 Dl] r 1-< J. ~)A/-) • BHHre:p H ~p. nOJIYtm:Jllt BepXHDJO rpaHH-

ny Ha 90~ ypOBHe ~OCTOBepHOCTH ~ '7.3 xi0-5 
t KaK nodO~HH! pe-

3yH:&TaT 3KCnepoeHTa no OdHapyzeHi!IO HHTepq,epeHnHH B et,~s -:::> ~ 

pacnBJJ;ax 3a pereHeparopoM~ lcro~HMJtou I)~ ~~ - Me30HOB B 3TO~ 

pad ore gansmcg nponecc pereHeparnrm: I<~-!(~ B yrnepo.ne. 'BHHTeFn· 

• H ~p. HCnOn:&30BanH MarHHTH!lA CnEtKTpOMeTp C tPHn:&MOBLtMH HCKpOBHMH 

KaMepaMH BHe MarHHTHOro nong. 

Padora I 'ti I xorg H craBHHa ~Jrg cedg e~MHCTBeHHYI> 3a,D;a'tly 

onpe,D;eneHHg mHpHHH r(Kf~JU~~) , HO HX pe3yn:&TaT ~ng BepXHett 

rpaHHinl B 3 pa3a xyze, 'tleM y BHHTeJ'a • 

ABTOpu 3TO~ padOTH HCnon:&3CIBanH cneKTPOMeTp C tf>Hn:&MOBUMM 
J ;c;. ~..lA ..,.,£(_ Ka.MeprulH B MarHHTHOM none ~nSI .n;eTe:B:THpOBaHHg fG,.;) / / pac-

na;n:e,, B03HHKaDJJlHX OT nponecca .Ti-t p --;> 1<
0 

'+ -· ·. • HM3Kag 

CBeTOCHna YCTaHOBKH H HH3KaSI HHTeHCHBHOCT» IT- -Me30HHOrO nyqxa 

( ~ I05 3a IU~Kn YCKOpHTenSI) He n03BOJIHnH HM yny'tlmHT:& pe3yn:&TaT 

'Bm:Hrepa • 
B padore 113 I 3KcnepHMenran:&nuH npe.nen ~ng ornomeHHSI 

Rs. ~r) dun cHm:xeH Ha nopsr.n;ox no cpaB-

HeHHD C pe3yn:&TaTOM BHHTepa H ,D;p. H COCTaBJISieT renep:& ~0.7 xio-5• 

3ra padora BunonneHa B UEPHe Ha cneKrpoMerpe c <Pmn:&MOBHMH HCKpo

BbiMH Ka.Mepa.MH BHe MarHHTHOro nona. '\<~- Me30Hbl poz,IJ;anHC:& B 

rr-p - B3aHMO,IJ;eiCTBHgX npH II r3B/c. PerHCTPHPOBanHC:& peaxnHH 

JJ--+ p -P-f' +-+f"- t ( I HnH dOJH~e qacrmn) (IOA) 

Jl-~p -"? jj--4:1'fr + ( I HnH don,3e qacrHn) (IOE) 

PeaxnHSI (IOA) H3Mepanac» c BKnDteHHeM B Tpmrrep M-Me30HHbiX 

Ct.IeTqHKOB, CTOSlBmHX 3a Eene3HOtf 38.JJ(l~TO! nocne MarHHTa. 
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-r-
PeaxnHH (IOE) HCTIOR:b30Banac:b ~nH MOHHTOpHpOBaHHH H npH ee 

usyqeHHH us TpHrrepa y.n:ananHC:b )A - cqeT"lHKH. Ycnex 3.Toro sxcne

pHMeHTa onpe~enanca Bbtcoxott sqxpex~rHBHOCT:bl> ycTaHOBKH ~na pacna

.n;o:s k 
0~f'}- , :scne.n;cTBHe ~=oro, "lTO 6on:bmott HMIIYR:bC nep

BH"lHOro II-Me30HHOro nyqKa o6ycnOBJIR CHR:bHYD KOHRHMaD;HD Me30HHT:lX 

nap OT pacna..n;a K~ B nepe~HeM Hanpa:sneHHH. 

HTaK, cyuteCTBYI>JitHtt HbtHe 3KCTie])HMeBT8JI:bHHit npe,n;en ,1J;RH OTHOme

HHH r(K~->.fir)j/{f($~~)~0.7·•Io-5 ycTaHOBReH B 19~ ro,n;y 

C TIOMOJit:bl> TeXHHKH Q:lHR:bMOBI:lX HCiqlOBHX Ka.Mep. H3 npe~~yutero HCHO, 

"lTO ceJtqac He06XO~HMO RH60 ycTaHOBHT:b, RH60 CHH3HT:b 3KCTiepHMeH

TaR:bHI:lit npe,IJ;en 3TOrO OTHOmeHHH ,IJ;O ypOBHH I0-7, T.e. npHMepHO 

Ha ,IJ;Ba TIOpH,IJ;Ka :senHqHHT:lo 3TO BTIORHe OCyll{eCTBHMaH 3a,IJ;aqa H Ha 

COBpeMeHHOM ypOBHe OHa MOXeT 6ST:b BHTIORHeHa C HCTIOR:b30BaHHeM 

HCKpOBT:lX H nponopD;HOHaX:bHbtX Ka.Mep Ha RHHHH C 3BM. 

m. nocTaHOBKa sxcnepKMeHTa no noHcKy H onpe.n:eneHMD 

BepOHTHOCTH pacna,IJ;a 

Ha3BaHHHtt 3KCTiepHMeHT B03MO!:HO npOBeCTH B HHCTHTyTe Q:lH3HKH 

BI:lCOKHX 3HeprHit C TIOMOJit:bl> ,IJ;ettCTBYIJittett B HaCTOHJ~tee BpeMH Ha KaHane 

IK ycTaHOBKH OHHM. 
3Ta YCTaHOBKa npe,I!;CTaBRHeT COdOtt MarHMTHHtt cneKTpOMeTp C 

!8 MRTHMTOCTPHKnHOHHHMH HCiqlOBUMH KaMepaMH Ha RHHHH C 3BM B3CM-3M, 

3aTIYCKaewn.m CHCTeMOtt CtleTtlHKOB. 0Ha npe,IJ;Ha3HaqeHa ,IJ;RH H3ytleHHH 

i<:-ll~ pereHepan:snt t~epes perucrpanmo pacna..n;o:s K 0 ~ Jf+-JJ- , 

B03HHKaDutHX sa pereHepaTopoM. Cxel!a ycTaHOBKH npHBe,IJ;eHa Ha pHc.2, 
/fit I 

a He KOTOpue xapaKTepHCTHKH ycTaHOBKH npHBe,IJ;eHS B Ta6nln~e I • 

Enaro.n;apa HanHqHD B ycTaHOBKe .n::syx .n;erexropoB )A- uesoHoB 

H ,IJ;BYX ,IJ;eTeKTOpOB 3ReKTpOHOB THTia "C3H,IJ;BHq", KOTOpLie, B OCHOBHOM, 

noMoraDT BLt~eneHHto pe,IJ;KHX \< 0 ~ .1j~JT- pacna.n:o€ Ha 6on:bmOM 

8 -
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_g .. 

, oxa3HBaerca 

B03MOXHUM, B npHHqHne, 3TO~ ycTaHOBKO~ perHCTpHpOB8.T:b pacn~U 

K~-"" ftf ... , 1<:.--:>.e-te-, a npH ycTaHOBKe Ha nytiKe MHmeHH, B KOTO

po~ nytiKOBilMH /(~ -Me30HaMH H (~UIM) He~TpOHaMM po:z,n;aiOTC.fi 

K" H Ko, raae H paCftCWl k'~ ~ J~}- H k'1' ~ Ze_- • 
ITpM paccMorpeHHH B03Kozsocrm npoBe.n;eHHa 3xcnepMMeara no noHcKy 

pacna,n;OB I(~ -P jA}- 6UJIH paCCMOTpeHH 06a MCTOtiHHKa t(~: 

npon;ecc pereHepan;HH t(~- I<~ B B·3DteCTBe H po:r.n;eHHe ~017o-nap 
HeltTpOHaMH, KO TOpue COCT8.BJI.FII>T OGH"OBHYil ti8.CT:b HHTeHCHBHOCTH 

nytiKa Ha. KaHane IK. 

B nepByto Otiepe,Itb 6uJia OD;eHeHa MaKCHMaJI:DHO B03MOEHaa HHTeH-
vo u~ _,..,~ CHBHOCT:b "- .s. - Me30HOB, nonyqaeMb:X qepe3 pereHepa.D;JU> ~ _ ~.,;) 

B Bell{eCTBe. 

EhtJIM npo,n;eJiaHu pactieThi ,n;.na onJte.n;eneHma MaKc:ma:aJI:E»Horo BhiXO,n;a 

~~ Me30HOB Ha pa3HhiX a,n;pax~ qepes KOrepeHTHYIO H ,n;H~paKD;HOHHYI> 

pereHepan;HI> ( CMOTPM ITpu.noxeHMe I). 3TH pacqerhl noKa.3HBator, tiTO 

npM Cyll{eCTBYDD{eM TeJieCHOM yr.ne KaHana I0-6 crep. H HHTeHCHB-

HOCTH c6pacHBaeMoro Ha unmeH» sa DHKJI nporOHHoro nyqxa 3•Io11, 

MOXHO HMeT:b Sa 25 CM Me,n;HHM pereHepaTOpOM 60 k'0s MeSOHOB/Il;HKJie 

H3 HHX nOJIOBHHa BOSHHKaeT qepes KOrepeHTHYI> pereHepaD;HIO, OCT8.JI:b

Hhle qepes ,n;H~paKD;HOHHyto. 

C ytieTOM 3~eKTHBH0CTH H ,n;OJIH pacna,ItOB YCT8.HOBKa MOEeT perHCTpH-

IJ 0 ..,.. -
p0B8.T:b HS HHX TOR:bKO 4 pacna,n;a '- s. -? JT Ji Sa I Il;HKJI HJIH 

OKo.no 2000 pacn~oB B qac, ecJIH npoHSBeCTH nepecraHOBKY annapa

Typu B n;eJiaX ODTHMHS8.Il;HH 3~eKTHBH)CTH K HHTepBa.ny 3HeprMU 

Ir> -Me30HOB I0-20 r3B/C, r,n;e HX ClleKTp m.teeT MB.KCHMyY. 
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TaKaS CKOpOCTL perHCTpanHH OSHaqaeT, tlTO npH HaH60nee BepORTHOI 

oneHKe umpHHEI pacn~a ;(~-+-fAr- ·- 'K~,)~ -io-~ I pacna..n; 

k ~ ~ f+f'- MOEHO SaperHCTpHpOB8TL sa ~ 500 tzaCOB pa60TH 

ycxopHrena. B npHunwne BOSMOZHO yBexHqHT» B 

f(f_ B nytzKe sa ctzeT yBenwtzeHHR rexecuoro 

CHBaTL Ha MHmeHL 5 X IOII npOTOHOB BMeCTO 
1<0 

.s 

3 pasa HHTeHCHBHOCTL 

yrna xauana M c6pa-

3'IOII • 3ro npuBe

B 5 pas M fiOSBOnltT ~er K yBenwtzeHHD qHcna perHcTpHpyeuax 

perHcTpHpoBaT» 1 Kf ~_f(ju-- pacna,n; sa ~ IOO tzacoB padora ycxo-

pHrena. EcrecTBeuuo, qro ~na aroro norpe6yerca tzaCTHqHO nepe~ena

BaT» rtaHM IK. TaKHM odpasuu; uecMorpa Ha Bee otzeBH~HHe MeTo~Htzec

KHe npemtynteCTBa, pereuepanma IC-:-t<$ , xax HCTOtlHHK ;(~ , ~1u1 

onpe~eneHMR BepORTHOCTH pacna..n;a ~(~ ~JA~- B ~a.HHOtf YCTaHOBKe 

Ha ypOBHe I0-6, a TeM donee Ha ypOBHe IQ-~ He npHrO~Ha, 

m.2. feuepanHsr k'_1 - ll630HOB HeiTpOHa.MH, 

JXSI reuepanHH ~~ qepes HeynpyrHe BSaHMO,D;eftCTBHR MOZHO HC

DOHLSOBaTL nDdOI a,n;pOHHHI nyqOK ,D;OCTaTOtlHOI HHTeHCHBHOCTH, 

HcnORLSOBaHHe HeiTpOHOB ~Ha 3TOI nenH npH TOft ze HHTeHCHBHOCTH 

HMeeT MeTO,D;HtzeCKOe npeJII}l1JJ{eCTBO, ITOCKOnLKY HenpOB3aHMO,D;eiCTBOBaB

mHe B MHmeHH HeiTPOHll npaKTHtzeCKH ae 3arpyzaDT HCKpOBHe KaMepH, 

lpyroe npeHMYnteCTBO HetrpoHOB saxnDqaerca B ~opue ero cnexrpa. 

B npwnozeHHH 2 npmBe~eua pactzeT~ cnexrpoB uetrpoHOB B KaHane 

DO,D; yrnOM 0° H I 0, a TaKEe BHXO,D;H &-MeSOHOB OT 3THX HeiTpOHHHX 

nyqxoB. Paetz era npoBo,n;wnHc» no Po.H tt>T~ C fiOCTOSIHHOI npHBS3KOI 

K 3KCnep&eHTaRLHJiM ,D;aHHHM no BHXO,D;y l.( ~ H HeiTpOHOB • 0CHOBHE1e 

pesyn»TaTH 3Tmx pactzeTOB cne,n;yD .. e: 

I. EHreHCHBHOCTL HelrpouoB no,n; 0° npeBocxo,n;HT B 20 c HMmHKM 

pas HHTeHCHBHOCTL HeiTpOHOB no,n; I 0, 

- IO -



2. liHTeHCHBHOCT:D Hei!TpOHOB nO)t 0° B CYJI{eCTBYI>nteM Ka.HaJie 

npH 3 x Io11 
npotouax Ha MHmeHH coctaBJiaeT 5 x I07 

uefttpoHOB 

sa ItHRJI. 

3. Cnextp He~tpOHOB no~ 0° co cpe~Helt 3Heprue~t 

64 r3B/C • nOJIHOm mHpHHOit OKOJIO 8 r3B/C. 

4. :BepoaTHOCT:& poz~eHHst ~-Me~IOHOB c m.myJILCOil ~ IO !'3B/c 

HeltTpOHaMH no~ 0° npeBHmaet COOTBE!TCTBYDJJtYI> BepoaTHOCT:D ~Jist 

Hei!TPOHOB no~ I 0 B IO pas BCJie~cTnHe 6oJI:omelt zectKOCTH ue~trpou

Horo cnexrpa no~ 0°. 

5. He~tTPOHHHit nyllOK no~·oo np~r HHTeHCHBHOCTH 5 X ro7 Helttpo

HOB po~aet Ha 20 eM yrJiepo~HoM MHmeHH B npe~eJiax yrJia ± 8Kpa~ 

8000 K~ sa ItHKJI, qTO Ha 2 nopst~K!• npe BOCXO)(HT BLIXO~ OT pereHe-

partHHa 

I!OCKOJI:DKY cneKTp \<~- Me30HOB OT HetiTPOHOB oqeH:D 6JIH30K K 

cnextpy na,l(aDntHX I<~ - MesoHoB, 'l'O ycTaHOBKa no pereHeparum, 

OfiTHMHSHpOBaHHJt~ ~JIB HHTepBMa 3HE prHit '(
0

- MeSOHOB I0-40 r3 B/C, 

npaKTHtrecxm npHro~Ha ~Jist perHctpar;um pacna~OB K~ ~ J1+1f- H 

~~ ....,.:_.ft}-' BOSHHita.DJJ.tHX sa MHmeH:DII OT BSaoo,n;ettCTBHst HeHTpOHOBa 

3tO U03BOJisteT B G~BGI H TOtt Xe YC1aHOEXe npOBO,l(HT:D O~HOBpe&eHHO 

Ha6op CTaTHCTHKH, KaK )(Jist nportecca. pereHepartHH, TaR H )(JIB H3ytre
uo t-

HHst paCna,l(a 1'\. ~ -+ fl' r • 

- II 



CJie,11;yeT saMeTHT~>, qTo yrnoBoe pacnpe,IJ;eJieHHe I<~ OT Hei'ITPOH

sr,IJ;po BsaiDAO)I;ettcTBHi! B I0-20 pas m:iipe KorepeHTHoro nHKa.nn.a: 
JJ<; OOJIHOrO HCOOJI:bSOBaHH.H pO%,IJ;eHHHX ~~ ycTaHOBKa ,IJ;OJI%Ha perHCTpH 

poBaT:D pacna)I;H K0 -MesoHoB, neT .a:J~Hx no,11; ,IJ;OCTaTOt~Ho 60JI:DWHM 

yrJIOM K na,l(aDDteMy nyqKy.BbiJIH np0,11; 1~JiaHbl COOTBeTCTBYDDtHe pacqeTLI 

3qxpeKTHBHOCTH ycTaHOBKH K k' 0
->rJltJi-- pacna,n;aM B 3aBHCHMOCTH OT 

yrna pOJ:,IJ;eHH.H ,11;JI.fi pa3ImX HMny JI:b COB k'~ ( CM • pMC • 3 ) • 

MmmeH:D pacnonaranac:D B 2 Merpax: or nepBott KaMepH. ~s 3Toro 

pHCJHKa BH.n;Ho, qTo K0, poz.n;eHHHe no.n; yrnou .n;o 8 Mpa,n;, .n;ocTa

TOqHO 3~eKTHBHO permcTpmpyDTc.a:. Cpe.n;H.a:.a: rio cnexrpy ~ 3~eK

THBHOC T:b OOCTaBJI.HeT OKOJIO 7'/J. TaK~M 06pa30M, H3 8000 k's , 
pox,n;eHHbiX He~TpOHa.MH B MHmeHH qepes ycTaHOBK 'j sa D;HKJI YCKO-

pHTeJI,g npo~-,IJ;iiT~ 400 K~ pacn:il•:utmxc.a: no Mo.n;e k'~ -> JT+5J-

HJIH !80.000 pacna,n;OB B qac. IIpH mPipHHe pacna,n;a r(k't-+/1~-J/f!.~lo 

B 3TOM CJiyqae 6y.n;eT perHCTpHpOBaT&C$1 ,..., 1 k's ->)A~- pacna,n; 

sa >;... 5 qacoB, eCJIH ycTaHOBKa CMOJ:eT ,~nepeBapHBaTf <f!OH OT 

B3aHMO)I;e~CTBH.HN5•Io7 He~TpOHOB 3a D;HKJI C MHmeH:DD,pacnOJIOJ:eH

HO~ B HeCKOJI:bKHX MeTpax OT nepBHX HCJtpOBbiX KaMep. ECJIH mmpHHa 

pacna)l;a Ha nopg)I;Olt HHEe, TO saN500 tlaCOB pa60TH YCKOpHTeJig MOX

HO saperHCTpHpOBaT:D<¥!0 pacna,n:OB I<' .s
0
-? )'t)- .!CJIH HH O,I(HOrO 

TaKoro pacna.n:a He 6y,IJ;eT sa 3TO BpeM.a: sapermcTpHpoBaHo, ro 6yleT 

YCTaHOBJieH BepXHHft npe,IJ;eJI Bep0$1THOCTH pacna.n;a 

~ . 2,5 x!Q-B Ha 90~ ypOBHe 

,IJ;OCTOBepHOCTM. IIpm EGqmcneHHH 3~eKTHBHOCTH KaK <PYHKn:HH yrna 
0 KS- uesoHa npe,IJ;nonaranoc:D, qTo Tpmrrep Taxol xe, Kax m )I;JI$1 

npon;ecca pereHepan;Hm I< ~- t<:'i , r,11;e Tpe6yeTca zecT:s:oe ycno-

BHe nepexpeCTHOI reoMeTpHH ( )(Be qacTHD;bl H)l;yT Ha pa3Hble CTO

pOHH OT OCH nyqJta). TaKOlt TpHrrep He .HBJI.HeTC.H OTITHMaJI:bHHM )(Jig 

Ko - MeSOHOB, H)l;ymHX no.n; yrJIOM K OCH KaHaJia. MH HaMepeHH HSMe

HHT:& Tpmrrep H Tpe6oBar:o, t~T06bi Ha nnocxocrgx F..![ , b--I H '--if 
!2 -



ell} 
'12 & 4 

11 Ko: 2 5 r9'&lc_ A6. 

)f. )( F· IC.o -=-19 r~/e-
11 

0 0 ~· ~ -=iS nb/~ 
• • F· ~- = 1. i n.l~ 

40 A 

X 

1IC 

' 
0 

X 
A 

6 0 

0 

X 

" 0 

• A 
• 0 

3 • 
X 

• • 
2 • 0 

1 • 
.)( 

• • 
0 5' 10 Yro.1 If (upu;) 

Plc.3. Scppex~•BHoc~:& ycraHoli.Kirl :B aa.BHcHuoc~• o~ yr.1a BIIJieta 
~ 118 MII18HB. 



( CMOTpH pMc.l) 6HHO 2 qacTHUH 6es ~OnOHHHTeHDHOrO Tpe60B8HHH, 

qT06H 3TH qaCTHn& HaXO~HHHCD no pa3H&e CTOpOHH OT OCH nyqxa. 

BosMoxHo, qro c raKHM TpHrrepoM y~aercg pacmHpHTD ~manasoH 

yrxoB K~-Me30HOB, permcrpHpyeMHx ycraHOBKO~/H. yBenH-

qHTD 3~eKTHBHOCTL. 

TaKKM o6pasoM, oqeBH~Ho, qTo ~ng npoBe~eHHH 3KcnepHMeHTa 

- pacna~oB pa3YMHee Bcero HcnonD-

30BaTL He~TPOHHH~ nyqox. CxeMa pacnonoxeHHH annaparypu coBna

~aeT c pmc.t. Hsuengercsr T~n MHmeH~ ( c ' CH2) ' ee pacrronoxe

HHe Ha nyqxe (2+3 MOT nepBoro 6noxa 9'" i!:.Ka.Mep) H ctJeT

tJHK aHTHCOBrr~eHHn A ycTaHaBnHBaeTcH rrepe~ MHmeHLID.~nH BH6pacu

BaHHsr Bcex sapsxeHHUX qacTHU, o6pasoBaBmHXCH ~o ummeHH. McrronD-

30BaHHe aHTHCqeTlJHKa sa MHmeHDD HeBOSMOXHO, flOCKOHDKY npon;ecc 

po~eHHH Ro -Me30HOB HenTpoHaMH cymecTBeHHO HeynpyrH~, corrpoBo

x~anmmncg , xax npaBHno, sapgxeHH~MH qacTHna.MH, neTHmKMH Brrepe~. 

Y~aneHHe aHTH-cqeTqHKa sa MHIDeHLD, rrpHBO~HT K peSKOMY B03-

paCTaHHD qHCH~TpHrrepoB, o6ycnOBHeHHHX napaMH sapHXeHHHX tJaCTHt 
KA 

.... pa3HHX 3 .... KOB H3 MHOXeCTBeHHOrO pox~eHHH.3KcnepHMeHTanL-

HLte OD;eHKH C Het:iTpOHHHM ITOTOKOM II 2 X I06 flOKasanm, liTO C 

IO eM nonH3THneHOBon MHmeHLIO nonyqaeTCSI I50 3anycxoB ycTaHOBKH 

sa nmxn, ecnH B Tpmrrep He BxnDqc:.JDTCH /;. -MesoHHhle cqeTtmKH. 

3KCTpanOHHUHH It ITOTOKY He~fpOHOB 5 X I07 ~aeT OKOJIO 4000 TpHr-
.. ..o + -repOB B UHKH H3 HHX OKOJIO 400 ITOJ[e3HhlX OT n.-~ -~ :1f .Ji • BKJID-

qeHHe B TpHrrep }A - Me30HHhlX cq(!TqHKOB, KaK ITOKa3UBaeT 3KCrre

pHMeHT, ITO~aBJIJieT (1% I a) CKOpOeTL 3anycKa ycTaHOBKH OT MHO

:EeCTBeHHOrO pox~eHHJi B 500 pas. (~ne~OBaTeJILHO, npH HWreHCHBHOCTH 

Het:iTpOH0BN5 X I07 MH OX~aeM, qTO CKOpOCTL 3anycxa B pa6o

qHX ycJIOBHJiX C }A - Me30HHHMH cqeTqHKaMH B TpHrrepe COCTaBHT 

BenHqHHY OKOJIO 8 3a UHKH, qTO J3 2.5 - 3.0 pa3a MeHLme CKO-

I3 -



- 1.. !J ... 

pOCTH TpMrrepoB, KOTOpyiO M1t MMeJIH BpH H3ytzeHHe npo[(ecca pere-
trO 0 

He pa[(HH n L - R .s Ha Bo,n;opo,n;e. 

B 3KcnepHMeHTe rrpe,n;noJiaraeTCff saTpatrHBaTb 90-95% BpeMeHH 

Ha perHCTpa[(HD jv\- Me30HHI:lX nap, a OCTaJibH!ile 5-IQ% Ha MOHHTO-

PMPOBaHHe trepes perMcTpa[(HID pacna.,n;oB 
,::; t -

'< _s ·-:'J>' :JT JT • CooTHO-

meHHe ITOTOKOB He~TpOHOB, rrponytneHHbiX BO BpeMSI pa60tJHX H MOHHTOp

HUX H3MepeHH~ Orrpe,n;eJISieTCSI tzepe3 ITOKa3aHHSI He~TpOHHOrO MOHHTO

pa M.tJ , ycTaHOBJieHHOrO B KOH[(e KaHaJia. 0THOmeHHe Jre 3qxpelt!HB

HOCTe~ ycTaHOBKH ,I(JISI perHcTpa[(HH 3THX ,I(Byx rrpO[(eCCOB Orrpe,n;ensreT

CSI H3 MOHTe-Y~pJIO pactJeTOB H O~P.~aeTCSI ,I(OCTaTOtJHO 6JIH3KKM K 

I.O. TipH 3KCIT03IDlHSIX ,I(JISI perHCTp8[(HH pacrra,I(OB /(~ ~JTt-Ji- YC'l'a

HOBKa MO~eT 6paTb TOJibKO I% TpHrrepOB OT t{HCJia B03MO~HhlX 

( 40 TpHrrepOB H3 4•I03 rrpH HHTeHCHBHOCTe He~'l'pOHOB 5 X I07 

3a [(HKJI ), tJTO BITOJIHe ,I(OCTa'l'Ot{HO I(JISI MOHHTOpHpOBaHHSie Heo6XO,I(H

MO TOJibKO npe,n;yCMOTpeTb, t{T06I:l COOTHOmeHHe B03MO~HOrO tJHCJia 

TpHrrepOB H MepTBOro BpeMeHH ycTaHOBKH 6I:lJIO TaKoe, t{T06I:l MOHH

TOpHaSI HH$OpMa[(HSI ITOCTyrraJia paBHOMepHO ITO BCe~ ,I(JIHTeJibHOCTH 

paCTSI~ICH, ,I(JISJ. HCICJIIOtzeHHSJ. B03MO~HI:l:{ CHCTeMaTH'4eCKHX omH60K. 

Bonpocu, CBSJ.3aHme c IPOHOBO~ aarpy3KO~ HCKpOBbtX Ka.Mep, 

cpOHOBI:lMH npor~eccaw, HMHTHPYIOIItHM k'~-~J<:A- - pacrra,n;, H peKOH

CTPYK[(Het.i C06biTHt-f rrpH HCITOJib30Bamm HHTeHCHBHOrO rryqxa HeltTpO

HOB 06Cy.E,I(aiOTCSI B TipHJIO~eHHH ~ 3. 

m. 3. TIJiaH npoBe,I(eHHSI 3KcnepH~/eHTa . 

IIpH npoBe.n;eHHH 3KcnepMMeHTa pasYMHO npe,n;ycMOTpeTb 2 3Tarra. 

Ha nepBOM 3Tane CTaBHTCSI 3a.n;aqa noJiytzHTb 1Z.s(.J--tr) f ro-6
' 

r.e. CHH3HTb cy~eCTBYD~H~ 3KCrrepHMeHTaJibHblf.i npe,n;eJI npH6JIH3HTeJib

HO Ha nopsr,n;oK. Rax 6I:lJIO noxa3aHo, n;nsr aroro MOEeT rrorpe6oBaTb

csr OKOJIO 200 qaCOB pa60TI:l yCKOpHTensr. ECJIH Ha yKa3aHHOM ypOBHe 

I4 -



HCKOMN~ pacna,n; 

3Tan n03BOJIHT: 

a) BUSICHHTD peaJIDHYD ~OHOBYD 3arpy3KY HC!tpOBhlX K&fep; 6) onpe-

,n;eJIMTL MaKCKMaJILHO B03MOXHYID MHTeHCHBHOCTD nyqKa He~TpOHOB; 

B) YCTaHOBHTD pa3Mep ~H3HqecKOrO ~OHa B pacnpe,n;eJieHHH peKOHCTpyH 

pOBaHHhlX f~ - C06HTH~ no 3~eKTHBHHM MaCCaM H oneHHTD CnO-
' 

co6HOCTH annapaTypu CHM3HTL npe.n;~n 1?5 lt-tM) eme Ha nopsr.n;oK. l) 1 

Ha BTOpoM 3Tane cTaBHTCSI 38J(,3.qa onpe,n;eJieHHSI BepOSITHOCTH 

pacna.n;a 1(~·,:>/,tAy- Ha ypOBHe 'R.s(t1}1) ~ ro-7• EcJIH y,n;aCTDCSI 

HCnOJIL30BaTD MaKCHMaJI:DHO on:eBH8a,9MYil HHTeHCHBHOCT:D HeMTpOHOB 

5•107 , TO .IJ;JISI 3Toro noTpe6yeTC.:t OKOJIO 500 qaCOB pa60TU YCKO-

pHTeJISI. 

Eme pa3 OTMeqaeM, qTo noJioxt~treJILimtt HJIH OTPHUaTeJI:DHuti Hcxo,n; 

3KCnepHMeHTa cymeCTBeHHO npOSICHH'~ np06JieMy, B03HHKmyD B CBSI3H 

Ko -+- F'lr }.J. C c OTCyTCTBHeM pacna.n;oB L. r 1 • 
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IIPliiJIOJKEHliiE I 

Pacne··r '6 HTeHcuBHOCT'6 K 
0

(._ 
0 0 

"1 •1 111 111 ~ qeEe3 pereHepai.tHJO I(~- I(~ 

/15""/ 
Hs 3KcnepHMeHTa no pereHepai.tHH Ha BO~opo~e 

A.KorepeHTHa.a pereHepanH.a. 

CIIeKTp na.n;aDJJtPIX J-C'l -Me30HOB ( CM • pHC. i ) • 3TOT cneKTp 

HMeeT cna6u~ MaKCKMYM B pa~OHe 10-20 rsB/C. ECHH yqecT:& pe-

3YR:&TaTM H3MepeHHSI aMIIRHTY~hl pereHepanHH, MO~yn:& KOTOpOU 
-0~ lfi 

Be~eT ce6.s: no saKOHY .v p ' , TO MaKCHMaJI:&Horo mzxo~a 1\.. .s- Me-

30HOB CJie~yeT OXH~aT:&, eCJIH OIITMMH3HpOB8.T:& YCTaHOBKY ,I(JISI HH

TepBaJia HMTIYJI:&COB 10-20 rsB/C H pacrra.n;HO~ 6a3U 2 MeTpa 3a 

cqeT H3MeHeHHSI reOMeTpHH pacnono:m:eHHSI CtreT'tJHKOB, YrfCKpOBbtX Ka

Mep H TOKa B MaDHHTe. B 3KCrrepHMeHTe )l;JI.S: H3yqeHH.S: pereHepai.tHH 

Ha BO,li;Opo,n;e, YCTaHOBKR 6una OnTHMH3HpOBaHa Ha HHTepBaR 20-40rs B/ 

H Ha ,li;RHHY pacna~HO~ 6a3bt 9.0 MeTpOB. 0IITHMH3ai.tHSI YCTaHOBK!rf 

~JISI HHTepBaJia 10-20 rsB/C IIpHBO~HT K paCIIOJIO:!eHHID KaMep H 

Ha pV!C. 3 
reOMeTpHqecKaSI 3~eKTHBHOCT:& ycTaHOBKH B 3TOM cnyqae ~JISI 

l( 0 -7JTt-JT- pacrra.rr.oB pasirux HMrryn:ocoB. 'BH~Ho, "tJTO sqxpeKTHBHOCT:& 

YCTaHOBKH B 3aBHCHMOCTH OT paCCTORHHSI TO'tJKH pacrra~a OT MarHHTa 

,ll;OCTaTO'tJHO IIOCTO.S:HHQ~ H paBHa B cpe.n;HeM OKOJIO IO% Ha paCCTOSI

HHH 5+7M. 

Bbrxo,.n; KOrepeHTHO-pereHepHpOBaHHUX K0s. ,li;JISI pa3RH'4HbiX MMmeHe~ 

IlpHBe~eH B Ta6RHI.te I. Jii3 3TO~ Ta6JIHI.tbt BH,I(HO, 'tJTO ~JISI HHTepBaJia 

10~20 rsB/C MaKCHMaJI:&Jmt't BbtXO~ ,ll;aeT Me~:&. 

BepOSITHOCT:& KOrepeHTHO~ pereHepai.tHH Ha O,ll;HH rra~aiDmHn ~~ COC-

I 
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TaBJISieT B cpe.n;HeM ,ll;JISI MHTe pBa.Jia ~0-20 fu B/ C 6 X 10-4 • !I pH 

MHTeHCMBHOCTH f{'lL - JiyqKa ~· X 104 
3a UHKJI B 3TOM CJiyqae 

OXH,ll;aeTCSI 30 KOrepeHTHHX ~ , M3 HMX 2 .OKg -;>'JJ -t.JT- pac-

II~a perMCTpMpyeTCSI YCTaHOBKO~. 

!IOMHMO KOrepeHTHOff pereHe)ai.l;l-IH ,n;OJIOJIHMTeJI:O:tru:M MCTOqHHKOM 

I\0 
s, - Me30HOB SIBJISieTC SI )l;HcppaKJ~HOHHaSI pereHepaD;MSI. rpy6:ore OD;eH

KH HHTeHCMBHOCTH ,ll;McppaK:O:HOHHOJt :pereHepaD;HH JIOKa3HBaiOT, qro ee 

BKJia,lJ; TaKOB xe, B:aK H BB:Jia,n; B:OrepeHTHOtl • .IT,HcppaB:D;HOHHbi~ KOHYC 

B CJiyqae HCJIOJI:030BaHHSI TSillteJIOl'O pereHepaTOpa IIpM HamHX 3Hep

rHSIX HMeeT pa3Mep B HeCB:OJI:OKO (2+4) Mpa,n; H 3~eKTMBHOCT:O pe-

rHCTpaD;HH )J;M!flpaKUMOHHHX ~S C'Ka3biBaeTCSI oqeH:O 6JIM3B:Otl K 3qxpeK-

uc ( K o THBHOCTH perMCTpan;HH KOrepeHTEbiX 1jJ BCe KOrepeHTHHe J 

nexaT B rrpe,n;e.n:ax o.a Mpa,n;). 

B. KorepeHTHast + .n;H<Ppaxn;HOHHast pereHepan;Hst. 

TaKHM o6pasoM, xorepeHTHast + ,n;H~paxn;HOHHast pereHepan;HH 

MOryT ,n;aT:O MaKCHMaJl:OHHM BHXO)J; 1.2 X IQ-J Ha I rra,n;aromHn H?L , 
+·104 kt o~~lMCJ\ 6oK(. 3~ ~~--~__.. 

T.e. rrpH HHTeHCHBHOCTM 'Vrs xoropux perlllttfPMpyercst 4R£ -'/JJ-+JT-

pacna,n;a ( I800 K~ pacrra,n;oB/qac). 

JJ)ISI IIpOBepKH KaqeCTBa OD;eHltH HHTeHCHBHOCTM rt0S 6:or.n:o rrpo-

Be,n;eHO CpaBHeHMe ~qHCJleHHtl C 3B:CIIepHMeHTaJI:OHbiMH ,n;aHHHMM ITO 

perenepan;HH ua yrnepo,n;e ;C ggjllfgsillk t:tE}. 
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Ta6JIHna I 

r Bepoa:THOCT:& IWrepeHTHOt.l pereHepanHH Ha a:,n;pax B pacqexe 
Ha O~HH na~aiDmH~ ~L ~Jill Me~M, CBHHUa H yrJiepo~a 

(B3a:Ta ODTHMaJI:&Haa: ~JIHHa npH HOpMaJI:&HOtt DJIOTHOCTH). 

P (r3B/C) Me~:& YrJiepo.~ Me~b CBHHeU 
25 CM =80 CM 20 CM 25 CM 

IO 8.28xro-4 7 .o2xro··4 7.95xro-4 4.99xro-4 

I2 7.I3 -"- 6.53 -"·· 6.78 -"- 4.33 -"-

I4 6.2I -"- 6•0I -"·· 5.87 -"- 3.79 -"-

I6 5.49 -"- 5.54 5.I6 3.37 -"-

I8 4.I9 5.I2 4.59 3.02 

20 4.4I 4.72 4.I2 2.72 

22 4.0I 4.39 3.74 

24 3.67 4.08 3.4I 

26 3.38 3.83 3.I4 

28 3.I3 3.58 2.89 

30 2.9I 3.37 2.69 

32 2.72 3.I8 2.5I 

34 2.54 2.99 2.34 

36 2.39 2.84 2.20 

38 2.25 2.69 2.07 

40 2.I3 2.57 I.96 

l+PWtffittAIIHE: Hep&XQ)( O'f 30 Po ~/e R IO f3 B/c &a yr:1!epe,;e 
y~&e.T~HIJe:a:n:e HHTene:«!HOCTl'I It<> 5 :e 2 paaa·~ 

3 -
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ll P J4 11 0 I I; H H E 2 

0 - .. 

Paella! BHXO}J;a K s - uesoHoB ot aelltpoa-gpo 

B38HIIOJ16llCTBHfl. 

~fl BH'IBCB6HHH nOTOKOB H61l!pOHOB HCUOX:&SYD!CH p&Clle!bt 

~ · Grtalf£ , Q .Ua.Fo<t.·,_, ~ 3. et:t \1 f{- { CIIO!PB 

n ATL-AS cr: PlrRfiCL£ PRoJ>L<CTio,v s pGcTR.A ", npenpKH! 

UEPHa, !9?0 r.). B stou &Tnac:e :wuexoTCB cneKTPH npoToHo:s, 

pOS]J;6HIWX :S P - S.JIJ)IIHDI BU8JUIO}J;61CTBIUIX npll 70 rs-sjc. 

Cl01!8811, liTO cneK!p Hel!pOHOl3 COBU8;lt86! CO cneKTPOII npO!OHOB~ 

9ta rmnoTesa xopomo no~t:sep~aetcs aKcnepHIIeHtauz no :wsuepe

HHJO nonBHx ceqeHHl Hell!poHo:s. 

B !a6.nzne I noue~eHS cneKTPH npo!OHOB oT npoToH-anmua

HHI BS8BII0~6HCTBHI UO}J; 0° B I 0 ~H SHeprHB nep:BH'qHYX npOTOHOB 

?0 rs:s • Hs ~aHBHX npH:se~eBHHX :s Ta6nmue I cne~yiOT cxe}J;yiO

II(He BHBOltfi: 

I. llo;zt 0° BWCO~ Jl6M!pOHCIB B 24 pasa 60JI:&me, 11611 BHXO~ 

aeltp~Ho:s no}J; I 0; 

2. 85~ B81TpOHOB UO}J; 0° COCTSBJIHIO! Hel!pOHH C SHeprzel 

so + 70 ra:s/c; 

3. CpeJUIHS aHepriiB H6IT:~OHOB nO,l 0° OKOXO 60 raB/C.; 

4. CneKTP ael!po~oB no~ I0 HueeT cna6o BHpaxeHHHI 

118KCHIIYII B paloHe 30 rs:s. 



YK8.3assaa «<>op•a setrpossor·o cnexrpa no.- 0° oCycJIOBJlesa 

~~paxnxoRHHM ~•etcTBKeM • xopo•o no.Jttse~aercs sxcnep•

•estanaso. Tax B padote laoseJ~ Xoaro 1161 np• HMDJJiace nep

Bitt~Horo nyqm ''DpnOHOB 29;! l'IB/C 110~K · JrCe HelttpOD 'DO)( 0° 

JI8KaJ!B B BBtepBaJie 22-29 ras/c. Cpa)(HIS 3BeprHa ReltpOBOB B 

31'011 IKCnepxueste COCtaBJsJla 26.5 raB/C C DO~ROI .. pHBOI Ra 

DOJIJBHCOte 3,5 f3B/C. 

Ecsw c)(eJiat• sxcrpanosanw~ arxx )(aBHYX sa cepnyxoBcXRe 

3 Bepl'1fRt TO DO ,I; 0° W MOZell OZ:II)tata BeftpORH CO cpe)(B81 3Bep-
. ' . 

rBel 64 l'8B H DOJIBOI npiiBOI Bl3. DOJIJBHCOT8 8 ras, qro xopo•o 
Cl. 

COBD8.,ltaet C «<>OPMOI cneJ.Tpa, n:pe.JtCE83HBae:u:oro P~B()TOM H .JtP• 

YK838BB08 XOJIKqectB8HB08 paSJIBqBe DOTOKOB HeltpOBOB DO)( 

0° B I 0 XOPOBO DO)(TBepzxaerca tpynnol IT3t, paCota~el Ba KaBa

Jie B ltB3. ORB Dp8,JJ;B8PBT8JliBO JIOJiftlDBt qro DOTOK HeltpOHOB 

DO)( 0° DpeBOCXOJJ;BT DOTOK B81TpOHOB DOJt I 0, DO ItpatBel u:epe, 

B 20 pas. 

Is Jt8JIBHX B tadJIBQe I MOZHO pa.ccqJ:taT:b ICOJIJ!tl8CTB8BBO DO-
. ' 

rox setrposoB B settpaJiiROII KaRaJie IK. TesecBHI yroJI xasaJia 

• I0-6 C1'8p8.,1tR8Ha. ()dyqso JlCDOJIJ.Sye&l JPOB8Bi BB1'8BCBBBOC- ::1 

TB DpOTOHOB Ra MD8HJ. 3 X !Oil .JlJIKB8 DII8BR liS 8JIDIRBHS 2 CK. I' 
Jl:llll yr~a 1° •a 'l'ac:lnnH I c.11e,~:ye-'1' 1! 

Jr;IZ./1/ oth ,...., roo _..qa_c_,_._g_, ____________ _ 

dst.o{ f r ~ CTepSJ{HaB X BSa.JD(O~eiCfBY.,..I npotOR 

ECJIB e•8 yqeCT:b napalletpH K8RaJa R )(ODOJIRR1'8JiiBOe OCJiadJieBHe 

BeltpOROB B '('- «f>Uitpe TOJI .. BOI !0 CK ( taxrop OCJl&dJI8HBS 
~ ' ' 

B R811 OXOJIO 2), TO DOJiyqKSH O~aeUHI DOTOK ReltpOHOB 

2,5 X !06 BelrpOBOB/QB1tle 

!! 

3xcnepRMeBtaJI:bBH8 0~8HRB DOTOKa HeltpOBOB DO)( !° C DOKO.iD 

setrpossoro reJiecxona B EOS~e xaaana )(ant 2 x ro6 setrpouoB/n•XI,
1 

- 2 -
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qro xopomo cornacyerca c o~aeMol .no Pastry. 

JlJta onesox BRX0,1ta Ko - Mest>BOB or Heltrpos-B.J;epBBX coy,1tape

BHI dy,1teK B88,1t8 HCXO,J;HT~ B3 C~elJ~ DOTOKOB BeltpOBOB: 

I) DO,J; 0° - 5 X 107 BeltpOBOB/D;BRI 

2) D0,1t 1° - 2 X 106 BeltpOBOB/IlHXI 

3tH BBT8HCHBBOCTH XOCtHraDTCR IIPH cdpoce Ha KDeH:& B Kmlepe 

fCKOpwre~a 3 X lOll D8PBBqHHX npOTOHOB H DpH c,.eCTB~8K 
BHHe rexecuou yr~e EaBana. 

2. Ones:n DOTOKOB ~.:.KeSOB<tB. OT H8l'l'pOB-BJt8PBBX 

B3aBMOX8ICTBBI. 

JJ)IR OD;8BOlt OZQae:voro BJlXOJ;;a t>s -J!830BOB OT B3aRJI0,1t8ICTBBB 

BeiTPOROB C IXPaMB dy,1teK CBOBa HCDOiiSOBa'l'i ,1taBHH8 H3 atxaca, 

COCTaBJeBBOrO fpore, XarelOPBOM H Pastr, r)te ,1tBB wuny~:&COB nep

BINBHX DpO'l'OBOB 19.2, 30, 50 H 70 f&B/C npHB8l8BH pacq!'l'BH8 

,1taBBH8 liB BBXOla ~ - ~ - K&SOHOB pasnHqHHX 3HeprHie 

fiOCKOiiltf BYXOl ~ -KeSOBOEt OdHQHO KHOrO KeH:&Se BHX0,1ta 

~ - KeSOROBt TO nepBKK KOKRO npesedpeqi• BYXOl ze ~ dy,1teK 

cqBT8'l'J. p&BRJBI BHXO,J;y xt" • lf•JtO·BHBa poQeRHHX It'l C:Sy,li;eT pacna

,JlaT:&CSt lt8.K ~ ,a ,!;pyraa .OJIOJ!RBa, KaK ~L • 

laHBHe DO BYXO~ ~ -K830BOB 0'1' B3aBM0,1t8ICTBBS DpOtOHOB C 

BJtPBMB &nDKHRHa npa qeTBp!x asepr•sx nepBRqHHx npotosoB: 19.2, 

30, 50 H 70 raB/C npe,1tCTaBJ18HS B taC:SJIHD;&X 2 H 3. 

!adJIKD;a 2 OTROCB'l'CS K 3BeprHX nepBHqHHX npOTOBOB 70 f3B H 

lJIS yr!OB 0° H 1°, a TaC:SBKD;a 3 CO,J;epzar HB~Opg&D;RD 0 BHXO,li;e 

~ - K830BOB DOl 0° liS OCTSJI:&BHX Tp!X SRaqesHI HKDJILC8 

nepBHqBHX DpOTOHOBe 

13 laBRSX, DpB!8,1t8BRHX B '1'8C:SJ1Bil8 2 BllBOt qro BYXOl ~ -

BIB~ -Me30ROB D0,1t 0° B 1.5 pasa dOI:&me, qeu DOl 1°. 

- ' ... 

.I 
:j. 

'f 
• 



JlJia uetrpa.JiiHoro nyqm DO.D: yrJJOIL 1° npe.zccmss:eaerca corJiacuo 

radJIJII(e 2, HHT8HCHBHOCT' K - DYtliCa ( 'leo npx 6S'l •I0-6 crep. 

,D;JIS 10-42 r&B/C HHTepBana,npH 3 X lOll npOTOHOB, na~~X B8 

2 CM ILD8Bi HS MDOIRBS) p8BH8S 2 X 105 Jt /IUIU, HJIII 

l X Io5 x0 /IlHU. fipR 3TOK YtlHTHBaJIOCi OCJI8CSJieHHe IIJtllta B 

r- rf'Uitpe, T8IC ze ItaiC II ,D;JIS ReltpOBOB. 

CODOCT8RISR 3TOT npe,D;CIC838HBBI IIOTOK ~ -KeSOROB 

I x 105 K0 /IlRICJI c 3KcnepBKeHraJiiBO onpe,D;eJieHHH¥ 7xio4~/IlHXJI, I 
D BJJ,JtBII, 'CITO OHH COr.laCYJ)TCR 1:: TO'IBOCTIIJ) ,D;O ~8KTOpa paBHOrO 

o, 7, 

J(uee w :ees,~;e dy.neK C'CIJITa~r~~, qro ~plla cnexrpa Ito -•esouo:e 

xopomo npe,D;cEasu:eaerca Pau~rou, a .D:Jia xoJIJiqect:eesaoro corJiac•s 

p&C'CIITOB C IKCIIepRMeHTOll dy,D;eM HCDOJIIISOB8Ti ~axtop peaJiiBOCTB 

K • 0.3, sau~~~ pacqlrByD RHreucRBROCri. 

l(JIS DOCT8HOBltR 3KCIIep&eHra DO HSytJeHJII) P8CD8J(OB /(~ --:> r~

- Ha.xdoJiee nepenexrBBBHK BctotzBIIROM Ito aBJiaerca uetrpoumt 

Df110R IIO,D; 0°, DOCROJI,Ity ero HB'feBCJ/lBHOCT:L B811BR8 (5xi07uetrpo

BOB/~HXJ1)H OR COCTOHT B OCBOBHOK BS RefttpOHOB dOJILmHX 3Reprllft 

( 60-70 raB). lJia 0Jl8BKB BHXO,D;8 ~~ dy,D;eM HCIIOJIL30B8TL ,D;8HHH8 

IIO BSXO,D;y K-K830ROB ,D;JIS70 rt:e npOTOBOB, UOCKOJILltY cpe,D;Haa 3Hep- ~~; 

rxa setrpouoB B ta.KOM nyqiCe otJUt'laerca or 70 raB/c :ecero no I~.~~ 
J3 etaH,ItaptBT:lX YCJIOBII!X ( BH'l8HCIIBBOCTL npOTOHOB 3xioii , TelleC- J 
HHK yroJJ KaHaJia ro-6) )(JIB BHXO,D;a K"s -u:e30HOB B teJieCiml yroJI l 
2 X ro-6 crepa.ztBaHa 1m mreeu: aoft'>.s. • YroJI 2 X ro-6 :BHdpau i. 

noroMy, qro B 3tor yroJI yKJ~HBaetca sea KorepeBtHaa pereuepa

IUia ( 92 .o.6•ro-6). npx npoBe,~;eaJIH pactz!to:e cq:~:ra.JiocJ., qto 
0 

YHmeHi ~JIS po~eHR! ~ TOH~~a ( B Bel BSaHMO,D;eiCTByet 

2~ BeltpOHO~ 

Ta.KXM o6pasox, HeltpOHHHl U~~OE DO)( 0° ~a!r B teJieCHH! 

yroJI, cootBetc:rsymll(el yrxy KorepeHrHOI pereHepaqxw, B 2 paaa 

60JiltJDUt 8KJI~, '18M pereaeparop ODTJOl8JiiHOI TOJIJOIHH. Ho 

- 4 -



() 
nOCKO~~KY pacnpe~eJeHHe K! -MeSOHOB O'CfeH~ mHpOXOe no cpaBH8HKD 

C xorepeRTimM DHKOK ( KOrepeR'l'BHI nJllt oeeT ,ltJICnepCBJ) OICOJIO 
3 ' 0 

0.5 X 10- pa,~;, a K0 OT. HeiT:pos:OB - O.OI Pa..Jt), TO BHXO.J: K .s. Ke-

30HOB OT HeiTpOBOB no;a; 0° U:OXeT dsT~ Ha 2 nopB.D;Ka CSOJI!tlle~ 

llJia npaKTJt'CfeCKHX npoeaeu1:1 oeeT doJILDIOit HHTepec oSH,D;aewtt 

BHXO,I; ~ - K830HOB OT H81TpOB:OB DO,D; 1° • liTOdS DOJif'CIHT~ 3TY 

BH~OpU~JID BOCDOJ1~3yeMCS npe,D;CK8.3HB8.8UHM BHXO,li;O)( ~-Ke30HOB B 

TaCSJiune 2 • 3, a pacnpe;a;eJies:ae aelrpoaoB no aaeprau BOS~K~M 
D 

,li;JIJI K\ -K830HOB BHXO,ll; 
•2 7 qacrzn 

• crep. x I Bsa••· npotoa, 

'CITO B IO pas uea~tme, qeu OT aettpouoB no;a; 0°. Yqat&Baa, 'CITO 

ROTOR BetTpOHOB DO,lt I 0 B 24 pasa K8Hitlle, 'CleM DO~ 0°, TO ,li;JIS 

AfL = 2•ro-6 oD,ltae• IxOs /n;oJI, 11ro B 80 pas •ea:r.•e, qe:u: ;a;Jur 

aettpoaaoro nyqxa no;a; o0• 

Ta.KHK oCSpasou, s:ettpOHHHt nyqox no;a; I0 npe,ll;ctaBJISeT •aso

a~exTBBHHI Bctoqaax HI -uesonoB, nocxoJI~txy oz~aeYHt BHXO.lt 
v! til ""!! - JI830ROB B OuJiaCTit xorepeHTROrO DHICa COCT&BJIJ18T OKOJIO 

I- ot pereaepanxouuoro Bapxanta axcnepHMeHTa, a KRTerpaJI~tBHI 

BHXO,D; no Bcexy liHTepBa.JIY yrJIOB BTOPH'IRHX It<> ae npeBHmaet BHXO,D;a · 

xorepeHtROI pereaepanRH aa onTKMaJI~ao BHCSpaus:ou pereuepatope. 

5 -
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1SXO,ll; BTOpB1JBHX -~l!_OTOROB OT DpOTOH-a.JimntHJilt 

B3aDO.J,1;8ICTBllft DpB 70 I'3:s/C ,JJ;JIB 0° H ! 0 
• 

llmyJI:r,c ,~;.11s 01
) 

o( 2..1\1 
o{ .st. c;w( p 

7 !.40 

!4 2.80 

2! 4.50 

28 8.90 

35 II~~O 

42 28.0 

41 50.0 

56 7!.0 

63 89~0 

70 roo.o 

. fi!-N 
( 2 ~.s>- 114p) · IJP 2570 

fiPJMEtl!HIE: B 8,li;IHJIIta% 

B JiadopaTOpHOI CBCTexe, a 

.D;Jis I0 oJ.l.AI 
t(SLP(~ 

!.40 

2.50 

2.80 

3.20 

2.60 

!~90 

I•20 

0.56 

0.23 

o.r 

!05 

CTepa,D;. X raB/C X B38.JDl~D] 
TOR 



TadJtama 2 

BHxo~ ~ - xeaouou no~ 0° • I 0 ua axauHHHH npu HMnYJtice 

nepBK~HYX DPOTOHOB 70 raB/Ce 

JbmyJtLC ~JISI 0° otZ..Af JJ;JISI ! 0 --ofp o(.!l-

7 I.O I~O 

I4 ·r 0 .... 0.7 

2I . ()~67 o.~J5 

28 0.50 o;22 

35 0.:32 o.I3 

42 ().!8 0~05 

49 O~IO 0.006 

56 (1.025 o.oooi 
6:3 - -
70 - -

(2 QZ-A/ ) 
r;{ pt?f Jl. . A p 26.5 I8.0 

nPDElU.HIE: 
cJ.Z.N 

ofp oi.JL. BI:iiXO.B; B'fOP111iHHX 'laCTQ B 

JtadopatopROI CKt~TeKe B 8).UIBKit8.X 

CTepa..xaR X l'aB/C X B3a&.npOTOH 

J 

i 

I 
I 

" . 
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~~aC:SJimta 3 

BsXOJtH !(*' -MeSOROB OT Dp(»TOHOB Ra 8JIDOIHBB DO,J; 0° 
.J;JIS pasHYX BMDYJI•coB nepBaqRHx nporosoB: 

19~2, 30 • 50 I'aB/c; 

Po ·19~2 1'3B/c: 

IJmyJIJ>C o(2..A/ --nl)':l ef.JL 

9.60 O~C'7I 

!!~52 0.035 

13.44 O.OI6 

15.36 0.005 

p.Z..A.I 
~ .&'fpo(;J . Ap 0.24 

Po e 30.0 1'3B/C 

IJmyJiaC 

9.0 
I2.0 
!5.0 
ra.o 
21.0 
24.0 

(Z ~;~~)· Ap 

IO.O 
15.0 
20~0 

25.0 
30.0 
35.0 
40~0 

·-··· 

0~25 

0.20 
o.r25 
0.065 
0.032 
0 006 . . 
2.0 

Po • 50.0 l'3B/c 

0.63 
0~50 

0.36 
0.22 
O.IO 
0.06:3 
0~0!6 

9.5 

' 



-
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'la<Slllllla 4 

Bsxo.J:. I( -uesosoB c mmyll:ocou ~ IO 1'8 B/C O'l 

ReltpOBHOro nyqxa DOl ! 0 Ha cepnyxOBCKOll 
YCKOPK'l8Jie 

lbmyJiiC Cnerrp BYXO.l K'"· :BsxOJt Bel!pOBOB ( 118.CTG ) cneKTp 
(r3:s/c) ctep.x I B3a&.npOTOB 

.. 

. . 

19.2 0.4 ().24 0.09 

:30.0 0.4:3 ., 0 ·-· 0.86 
r. 

50.0 • o.r6 '9.5 1.52 

70.0 o.or 26.5 0.27 

2.7 118.CT!ll' 00 

erep xiM';BPftoR 
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TIPHJIOIEHBE J3 

A. f?OBOBas: sarpysxa HCitpOJniX Itallep. 

Kax DOita3HB8.8T B8.ItOU~eHBHfi HaMH ODRT pa~OTH C HCitpOBHYX 

~eC~KI~KOBHMX ItaKepSMH, DORCR R OU03B8.B8.BH8 COdHTBI nporpaKMOI 

reoKerpH118CJtOI peitOHCTPYltiUIJI rtpOXO,ltHT B& 3BI ,I;OCT8.T011HO ycnemso, 

ecnx cpe,~;see 'IHCBO Bcxp·ua xaMepy se npeBumaer 4,5 • ~osoBaa 

sarpysxa aa xcxpoBue ItaJlepu, JtcnoJl~syewe B a~~:cuepDesre,t_~o 

pereuepau••~npx craaxaprso11 peXHUe paGoru ( seiTpan~BHI ny11o1t 

DO)( 1° B HHT~HCIIBHOCT~ nporOHE.OrO nyqg 3 X loll npOTOBOB B 

llBlt.l ) COCT8.BJIR8T )(JIB HCKpOBil:X: pJ~ep ,11;0 Ma.rBHTa 2.8 HCKpH, 8. 

fiOCX8 K8.rRBTa 2.2 BCitpH. Is HJX ~OR BHOCKUH~ pereHeparopOK 

20 r/c._2 BO,D;OpO,J(a COCtaBJIS:et C·.2 BCJtpH .J;JIS: BCitpOBHX K811ep nepe,B; 

uarHmrou, a sa xaxepax sa uarRI!OM ou ue 11YBCTByercs. Ocraa._ 

HOI ~OR OdyCXOBJl8B od.-u ~OBOU, JlHB8IHO S8BBCB.8K or HHT8RCHB

HOCTH npOTOBOB Cdp&CHBaeMHX H8 IIHIIeH~. 3tH ll~PH DOJIY118HH DpH 

DOTOKe HetrpOBOB 2 X 106 sa ~BKJl npH BX Cpe,B;B81 3R8prHH OltOJlO 

30 f3B. HepeXO,J( Ba HetrpORH DOl 0° DPH TOI ze HB!8RCRBHOCTH 

DpOTOBBOro nyqxa B8. KK118H~ pes10 YB8.1H11BBa8! DO!Olt R81Tp0BOB 

B xasaJJ:e sa ~axrop 20, qro cpasy ze neperpyzaer •cxpoBHe KaKepu 

BTOPB111lHD 'laCTQ8JIH OT BSaDO.D;8ICTBIB B8l!pOBOB C B.llP8.101 MH-

88BRe 0,J;HaKO, 8CJIR RCDOJ1i30B8.T» B 5 pas M8B~mym KHT8BCRBB0CTi 

Helrposuoro uyqxa, ro ~OR or Bsaxwo,ltelcrBHB setrposoB dy,~;er 

sa ypoBHe I.o 11acrHUH sa Itavepy, qoro odecne11BBaer ,~;ocraroqso 

npxro,ltBHe ycnoBBB ,~;Js: padors. 

TaKBU odpasou, sa uasemue• ypoBue SBaRRs ~osa, axcnepBKeHr 



DO DOJICKy 1<1..::;> f'/- He. )POBHe f2_ ~ !0-6 38.Be,l(Oil0 U:OZHO 

BHDO!BBTi He. HCKpOBUX KaKepax. Oxosqare!iHO pemKTi BOnpoc: BOS

llOZHO Jill C HCiq>OBHMII K8.Uepan ,llOCTJt'li JPOBHSI fZ 6 I0-7 38. paSJK

HOe Bpe•a ~ 500 qacoB padoTH ycxopmreJis •ozuo JIBm» nocne npoBe

,l(eRHs npodBHX 3KCD03R~HI He. pe.SBHX HBT8HCBBROCT!X R81TpOBHOro 

nyqm. no,l(rOT8.B1IaBae118.S B He.CT0$11188 Bp811.S: 38JleBa BCICpOBHX Kallep 

nepe~ Maraxro• ua nponopnwouaJiiRHe ESUepu lJIR ws~eHBs pereuepan•• 

B8. ~ei~HJI DOSBOJIHT JICDOJi30B8.Ti doxee BHCOKJm HRT8HCHBHOCTi B 

CO!p8.THTL Bpevs Badopa. CT8.THCTHKH ,)(JIB DOJiyqeHHS pesyJiiT8.Ta Ha 

ypoBse !?.5 0tJ ~ ro-7• · 

KaK DOK8.3HB8.8T ODHT 3KCDepBMeBTOB DO DOBCKY npo~eCCOB 

l(~ ~~--, OCBOBJUIII ~OBOBHM npotteCCOJl ,JI;JIS BJIX !BJII.IC.S: pe.cna,JJ; 

k~-;;. Jlfl ~ , C DOCJie,Jty .. Hil pe.c:DaJtOII fi-K830H8. Ha JieTy Bft j<-Ke-

30H H HeiTPHROe 

B npe,l(JiaraeKOK Ha.KR axcnepHKesre nyqxoBue ~ -xesoBH coc

re.BJI.s:Dr KaJIYD ,l(OJID B DY'lRe{Ha ypOBRe 2 X I03), HO Te». Be uesee 

aBJiamrcs noreunBMiHO onaemur H(!TO'lBJIKOll cf>oua .w;Jut npoi(ecca 

k'~ -?_r'/-- • PoQ!BHHe setrpou8.101 ua JOIJieBJI Ir>L - •eso& 

raae voryr lDIHTJIPOB&.Ti 1< 5 -?,fA ~r-- pacna.D;, pacn8.,ll;aac~» no u:o,Jte 

1( ~ 7 j} r \) . Ho JIBTeHCHBHOC~J, 3TJIX t' L -lle30BOB sa nopa,li;OIC 

ll8Hi118 DT8HCJlBHOCTH t>L B DytfKe ( 8 X !03 lfL OT ReiTpOBOB B 

renecmllt yro• .± 8 KPa.lt 11 ro5 t•L B nyqxe ) • wa.no .Jt06aBJiaer 

x cflouy or nyqxoBKX ~ • 

lna o~eHEX to&OBHX npo~eceot• npH nomcxe pa.c-

DSXOB BaMR dHJIO BCCJI8,l(OB8BO pacnpeleJieHBe DO 3~eKTIIBROI Jl8.CCe 
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npo~ecc renepa~ ~ &eiTPOHaKB c~ecrBeHHO ueynpyrwl. fipH aua

JIH3e ItaR,J;X..8.TOB H8. paCD8.,ll; ~ f -7'/A ~ _. HeOGXO,lJ;JDlO paCCil8.!pRB8.!:& 

TOJI:&ltO te BHJiltJI, KOTOpse HaxO.J;S'fCB B OC:SJiaCTII 38. JIB.8HitD. BluJta 

B oCSmcr• sa pereaeparopov, ec1r1 osa sa.noJiueua BaKYYJIOll, xoryr 

CSHT:& 06y'CJIOBJ18BH TOJIItltO paCD8.,li;EUIII k) 0->fl ~-. A 
0~> Jip t poQeB

HHKH B ~ - ~po B38.KMO~eiCTBHW. laltCBM8.JiiHSI nonepeqHHI HKDJ1lltC 

DPO.JtfltTOB pacna;Jta A0 
- roo ISB/C - CY'Ii'8CTB8BHO K8Bille, qe:u: B 

pacna,Jtax K o ~ :2TJ - 206 Ia B/ c 

3TO OdCT0ST8JIItCTBO D03BOJIS8T KHBeMa'fB.qecEK JerKO H368.BHTitCS 01' 

BH.Olt- Ao. Oxaxaawaa TO~HOCTit B ~ - KOOPlHBaTe pexoscrpyxpyeuol 

BIIJIKH COCT8.BJUI8T ,_4 CM DpB pat:}DOJIOKeHHJI :U:DeHB B 3 M8Tpax OT 

BCICpOBHX K8J(ep. ECJIB BHChtpaTit 'ft)JIItltO Te BBJiltllt ltOTOpHe OTCTOSIT 

OT Sa,JtBero TOp~a Dli&HB B8. !0-20 CKt TO J3HJIKJI B8DOCpe.J(CTB8HHO 

H3 MBmeBB 6JlJT DOJIBOCTitm JICRRmqes&. B CBB3B C BH118Clt8.38.BHHM 

acuo, qro npu aaaxmse codHTRI seoC:Sxo.J(RIIO oco6o r•ateJIItHO cnapxBaT:& 

TpeKH B BBJIKft DOCltOJIItKY BOSKOZHO C:SoJiee lBJX npaKHX TpeltOB B 

RCICpOBHX K8ll:epax ,)(0 llarHBTa. ICJIOJI:&30B8.BBe DOBepByTHX BCltpOBHX 

KaMep B 3TOM CJIYqae 3BaqBT81l:&BO 06JierqaeT CDapHB8.HBe X B Y TpeltOB. 

r • l(ete:rtTOp j<. - li830HOB . 

OcoGoe ssaqeuHe ,)(JIB yenenoJ~o npose.u;euHs npe.lUIOJiaraeMoro 

axcnepRKesra xueeT xoactpyKQBa ;tereKTopa KDOHOB. Bmaro,~;apa 6oJ•
mol aueprHH ~-•esouoB, BTOpxqmle;M- vesoBH, peracrpxpyeMHe B 

JCT8.BOB lt8 Ot x0 -Me30BOB UJI 1~~ f_ ~ JJ y v &eM 3BeprJIIl BH118 

5 raB/C. 3to D03BOJISI8T HCDOJI:&30B8.Ti K8JI83BHI ~K!:&Tp TOJI .. ROI 
, no'ft:=pH 

OltOJIO 2 MeTpOB, 683 CJIC8CTB8HBott~THBROCTit 1<. )'<. -K830H8ll H 

npaitrBqecEK c uyxeBOI Beposruo~:ltll npoxo~euBs CltB03:& aero 

1f - Ke30H0Be 
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Ka.K noxasaJI onsr pacSors c .u;e1·exropou: )'l- Mesouo:e B axcnepm

u:eare no pereuepauKB, ero pasyu:Ho pas~e••rL Ha ~Be qacrw • 

MeQy BJOIJil ycraHOBJITL CD;BBTRllRallBOHBHe C11fiT11JIDI. 3ro npBBeRO K 

pe3It0JrY yxeHLmeBRJ) CJiyqaltHHX COBD~eBJII B f" - C118T11R:mx,ycta

HOBJieHHHX sa zeJie3BHM tf>BJILTP<»•. CYJ{eCTBeBHYI> no•o•L npx DOBCKe 

JA- JI830HOB Olta3KBaer CODOCTfLBJieHBe ltOOp,JJ;JUJaTH 3KC!pe.DOJIBpOBaR

BOrO rpe• Ba DJIOCJCOC'tR r- c:qfi'ftl:llKOB C HOMepOM cpa60T8BIIero 

cqfrqwxa. ·:B npo:ee~eHHOU: 3ttcnepoeare JICDOJIL30BaJIOCL 5 rop•-

30HT8JILHHX cqfi·rt~BKOB :e_JtaQou .r- ,D;etenope. Ycrauo:exa JJ;Ono~s•

reJILHO 4-5 :eepTBKaJILBHX C1lfi'f1JJIKOB liOJ:eT YJlY11DTL ,JJ;BCKPBIDIB8.ItKD 

CJy1laiBHX cpaCSaTHB8HRI .f--- C1t8T'UIKOB. 

('71. ....... 
tft::tr......., • ., 

~ 
~\\\~ 

_C}. Be<~~\(_ 

M. Hufo.k 

ci~~ 

~-~ 
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