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Yirpyroe pacceHHHe 3apx)KeHHhiX nHolioa Ha He 4 npli 
:meprHH 70 M3B Hccne~oaano.cL a pa6oTax I l,2/. M3MepeHHe 
~HdJrbepeHuHani>HI>rx ceqenHii ynpyroro pacceHHHH npe~ciaa
nneT 3Ha'IHTeJihHhiH HHTepec B CRH3H C nOllhlTKaMH H3BJie'le"' 
HHH cae~eHHii o6 3Jiei<TpoMarHHTHoM ~opMtiJaKTope nHoHa, 
'ITO Tpe6yer xopoUI~ro iHaHHH · aMnJIHTY~LI ITHOH- n~eplioro. 
BJaHMo~eiicTBHH / 3/.. O~HaKo a HJMepeHHHX, Bl>monHeHHhiJ( 
B pa6oTaX /l •2/ pa3JIH1-IHOH. MeTO~HKOH, HMeiOTCH 3Ha'IH~·· 
TeJihHhie CHCTeMaTHtleCKHe pa3H()r.riacHH B AH$4JepeHUHaJ1h'
HhiX cel.J:eHHHX KaK a··o6JiaCTH MaJihiX, TaK H B.06JiaCTH 60Jih·..:·
lliHX · yrnoa paccenliun inioHoa. IlpH'IHHhl 3Toro pacx.mK~eHHH 
ocTaroTcn· ueJicuLrMii. B o6oHx · 3KcnepHMeHTax BLr~eneHHe 
ynpyrux co6hiTHii 6Lrno CBHJaHo c onpe~eneHHhiMH Tpy~uoc
THMH B CBH3H C TeM;· tiTO ~H B ny3hlphKOBOH KaMepe /1/, HH 
B · OnhiTaX C · 3JieKTPOHHKOH /2/ He perHCTpHpoaaJIHCh -fi~pa· 

··oT~a'IH He 4 . · . . .-- · : __ ., .. ·. 

HaUIH' 3KcnepHMeHTaJihHhle pe 3YJIL.TaThl npH 97 ·M3B/.4/ 
/ BMeCTe c ~pyrHMH ~aHHhiMH no 17± He 4 ynpyroMy paccen-

HHID aHaJIH3HpOBaJIHCb c ue.JihlO nyny'leHHH 3HepreTH'IeCKOH 
JaBHCHMOCTH $a30BhiX C~BHrOB. /S <TipH JTOM 6biJIO rioKaJa
Ho·, 'ITO ·peJoHaHcHLiif xapai<i:ep tiJa:ioBbiX c.ri.ailroa p..:.H D
ao.im.npoHBJIHeTcH·B paiioue 145. M:iB. O~HaKo 3To JaK.mO'IeHHe · 
OCHOBaHo ua tiJaJOBOM a,a,u3e, nim KOT'op.~MHCnom.J.OBaJIHCL . 
e~HHCTBeHHhle ~aHHhle · 6 , nonyqeHHhle Ha r.'""-Me30HaX npH 
3HeprHH -153 M3B. B. CBH3H c 3THM JJJMepeHHe ceqeHHH 
ynpyroro pacceHHHH. npH; 3HeprHH, npeBLIUiarorueii 145 ·MJB, 
npe~CTaBJIHJIO 3Ha'IHTeJihHhiH HHTepeC.· .. 

: B ~.IJ.aHHoii pa6oTe npHBO.IJ.HTcx-peJyJILTaThi no HJMepeHHIO· · 
~HrbrbepeHU.HaJibHhiX . c~qe.u:aii. 171:- He 4 ynpyroro pacceHHHH 
npH 3Heprunx _68 H. 154 MJB. 
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IIocmaHocnca onblma u 3KcnepuMeHma/lb1lble pe3yAbmcimbl 

IlOCTaHOBKa 3KCnepHMeHTa, MeTO,!J,UKa OT6opa II H3Mepe
nuii co6hiTHii, a TaK)Ke npo:u;e,IJ,ypa anann3a ocranannch ra
KHMH )Ke, KaK II B. HaUIHX npe,IJ,hi.IJ.YIIJ;HX pa6oTaX /4,7 /., lihiJia 
TOJihKO UCnOJih30BaHa 6onee COBepUieHHaH 6hiCTpaH 3JieKTpo
HHKa/B/, o6ecnel.J:HBUiaH BhiCOKyro CTa6HJihHOCTh pa60Thl ro
,ll;OCKOnHl.J:eCKOH CHCTeMhl. 

IlnoHhi c 3Heprneii 68±7 M3B nonyqa.Jinch ropMo)KeHUeM. 
/nocpeJl:CTBOM nOJIH3THJieHOBOrO tPHJihTpa/ nyqKa C_ 3Heprueii 
100 M3B or MIO-rpaKTa cnnxpo:u;uKnorpona JIJIII. Hnrencun
nocTh nyqKa · orpu:u;a renhHLIX nno:Hon B crpnMepnoii KaMepe 
COCTaBJIHna 4000 CeK -l .• IloT<)K rr+ .:;Me30HOB·. B KaMepe · 
6hm· B 5 pa3 ·:Me~hUie: Cocran .ny~Ka onpe,IJ,en.H.ircH B Ka)K.IJ.OM 
cnyqae c noM:m:u;hro qe'peHKOBCKoro cqeTl.J:HKa nonnoro no~ 
rnou£eu~·H •. B 1T -t-:ny~Ke nHOHhJ.COCTaBJIHJIH /80±4/o/o ITOJIHOrO 
quc.iia qacruu, B :rr-~nyl.J:Ke /85±4/o/o. · ~ · 

· · Ilpu naxo)K,IJ,enuu ucrunnoro,l.J:ncna yrrpyrux co6l.nuii yqu
ThiBannch rronpaBKH ·Ha reoMeTp~qeCKyro 3tPtPeKTlfBHOCTh 
ro,IJ,ocKorra n 3<P<Pe:iaun:Hoc"r:b ,ero .cl.J:eHnKoB. Ha puc. 1 no
Ka3ana'' THnUl.J:HaH KPHBaH re~Me;rpuqecKoii 3tP<iJeKTHBHOCTH~.· 
Bhl'IncnellnaH no Me-;ro.IJ.yMonre ~ l(apno .IJ.JIH Bhi6panrioii·3<P<iJeK~ 
runnoii 30Hhi a cl-~nMepnoii. :KaMepe; n KoTopoii :perncrpupo.
nan:Hch· C06biTHH 16~9<1J<iJeKTlfB~OCTH. Bhll.J:HCJIHJIHCh' CO CTa
TIICTH'<ieci<oii roqnoc'ihm +3o/o. IIpH:. nocrpoennn·yr.iiOBhix pac
ripeJ:\enenliii lliupiliia yrn~:biX knrep~anon cocrannHna; KaK 
npaimno, 10° ., · B cn'yqaHx He,IJ,ocraroqnoro crarucrnqe'cKo'ro -· 
o6ec:ne . ..fennH rrpoao,IJ,u.rioch o6'be.IJ.HHeliue nnrepaanon. B· pac
rrpe.r(enenu.H BBO,IJ;HJIHC~ norrpaBKH Ha BO 3 MO)Kllhlll BKna,i:( He
yrrpyrux· rrpoueccon. o'cnoBHLiM KpurepneM npu· or6ope ynpy
rux co6~ITHH 6Lmo· COO~BeTCTBHe H3MepeHHQro yrna-pacceH
HHH Jl,n;paor,IJ,atiu KHHeMarnqecKoMypacqe-fnoMy. HeynpyruMn 
cquranllch co6hiTli.H, OTKJion1ii<nu:HecH or pacl.J:enloro 3Haqe- .. 
una na: rpli cl-a:H.IJ.apnihie oUiu6Ku. ·. · · .··. 

-. .,., - . -. '·. -. -

B Ka)K,IJ,OM Bhi6paHHOM yrJIOBOM UHTepnane ·HPOH3BO.ri;n.Jiocb . 
nocrpoenne pacnpe,IJ,enennx oTKnonenuH H3Mep(muoro yr.ila 
or pacqernoro. Pacnpe,IJ,enenue aimpoKcn'Mnponanoch 4JynK
uueiiTayc·ca, II 3Hal.J:eHUe tPOHa, HaH,IJ,eHHOe a·o6naC.TU '>3 a , 

3KCTpanOJIUpOBaJIOCb B 06JiaCTb raycca JtnH Haxo~eHUHtPO~· 
Ha. Ta6n. 1 UJIJIIOCTpUpyeT OTHOCUTeJibHhlH BKJia,IJ, Heynpyrux 
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Puc. 1. KpueaJl zeoMempu'leCKOU 3fPrfleKmUeH0cmu ynpae/l.Re
MOU ·KaMephl. 3rftrfieKmueHocmb O/lll KaJICooio yz/la pacce.RHUJl . 
onpeOe/l.RemcJl KQK npoijeHm·nonaoaHUU pacceJl111lOZO nuoua 
8 ZOOOCKOn. - . . 

·. 

npoueccoB B 3anucuMocTn or:yrna pacceHHJ!H Me3oHa. KaK 
· nu,n;no H3 :nux ,tiaHHhiX,. nonpanKa, o6ycnonhenH~lH IlJonoM-, 
MaKCHMallhHa B o6naCTU yrJIOB 80-100.

0
, ·HO ITO BeJIHl.J:UHe 

OHa MeHhUie CTaTUCTHl.J:eCKOH 'OUIH6KU. 
Ilpu .:mepruu 68' .M3B qncno oro6paHH~Ix c.iJyqaen rr +He 4 

ynpyroro pacceHHHH cocranuno-606, a qucno cnyqaen rHe4 
ynpyroro ·pacceHHHH:-:779 /B nnrepa.ane yrnoB pacceHHHH 
25 ° -:-170°, B na6oparopnoii cncreMe Koop,n;nnar/, ... 
:. Ha puc. 2 H 3 .noKa3aHhl nonyqeHHhie .IJ.H!PctJepenuuanhHbie 

ceqeHHH /n cncTeM1, :u;enrpa. Mace/ cooTnercrnenuoli+-u 
rr - .. -Me 30HOB na }le ~pn .:noii :meprun. CnnownaH· KpunaH 

pe3yJihTa,r<lJa3onoro anann3a.,. · 
. . - . -
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Puc. 2, ,4u¢¢epeHf#UaAbHbze ce'leitu.Jt 77f He 4 ·':- ynp)lzozo pqc
ce.RHU.R npu 3Hepzuu _68 M3B~ 0 - oaHHbHi EAoKa. u op.t 1/, 

X - OaHHble Kpoy u op. I 2/ ' • - HQC1110JifJIQJI pa6oma. 
Kpuea.R - peayAbmam ¢aaoeozo _aHaAU3a. 

Ha PHc. 4 H 5 .-noKaJaHbi aHanorH'IHbie JJ.HcllcllepeHIJ,HanLHbie 
ce'leHHJI /n cHcTeMe ueliTpa Mace/ npH 3HeprHH:'nHoHon 
/154±15/ M3B. 

Ily'IOK nonyqancg B peJyJibTaTe COOTBeTCTBYlOUJ,ero BbJ· 
6opa nono:>~ceHHH MHweuH H TOKOB 8 clloKyCHPYIDUJ.HX nHHJax. 
H oTK.JiOHHlOUJ,HX MarHHTax /9/. CocTaa ny'IKa· 6bm cne.u.yiD
UJ,HM: B '77+ -ny'IKe llHOHbl COCTaBDHllH /85±4/t1o OT llOllHOrO 
'IHCna· 'laCTHU., B.- 77- -ny'!Ke /80±4/t1o. llpH 3TOB 3HeprHH 
llOTOK llHOHOB B KaMepe -COCTaBmm: 20.000 ceK-l .U.DH 
-"- H_ 600 cerl ·.u.nH 17+ • 

B · 3THX 3KcmipHMeHTax 6blno oTo6paHo 717 co6biTHii 
ynpyr.oro "+ He4 - pacceHHHH H 407 cny..aea ".;_He-4ynpyroro 
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~uc. 3.);fu(JifiepeHf#UUAbHble ce'leHu.R

1 "-He:~. 1,11PY2ozo .pac
ce}IH~ npu ~3Hepzuu 68 M3B;. 0 - pa6oma '_I/. , X - pa.; 
6oma I , e - Hacmo.Rflla.R pa6oma .. Kpuea.11~- pe3yAbmam_. 
;tJaoeozo aHaAuaa. ·. · · · · - ···· 

pacceJIHHJI /n HHTepuane yrnou pacceJIHHJI30 ° + 165 ° una-
6opa TOpHOB CHCTeMe KOOPJJ.HHa T/ •. B Ta6n. 2 npBBe,!J.eHbl Be
llH'IHHbl JJ.Hclli}JtipeHU.HanhHbiX Ce'leHHi(~n.s-_ ncex H 3MepeHBB, 
npoue.u.eHHbiX B .u.aHHOH pa6oTe. · ·· 

- Y'IHTbiBaJi B03MO)tCHOCTb CHCTeMaTB'IeCKHX owil6oK npB 
Bbi'IHCneHHll 'IHCna llHOHOB~ npo'we.u.UIHX- 'lepe 3 KaMepy /'npB 
HaXO:lKJJ.eHiiH'TeoMeTpH'Ie~KiiX 3cllWeKTHBHOCTeii B _T .n.-,Mo)f<Jio 
o,Cil.u.aTL.' 'ITO no.JiHaJI.CBCTe'MaTB'Ieci<:aJi OWHtlKa B .u.ilclxbe'peil-
uluin~H~IX ;te'leHH-Jlx Jle ripeubluuina ·1 OO/fi~ - · · · - · 
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Puc. 4. ,4u¢¢epem.-~uaAbllbte ce'leuiur He 4 ynpyzozo pac
ce.RHU.R. npu. ;mepzuu 154 M3B; . X - OaHHbte pa6ombz /6/ , 
.?. ~- uacmo.RlJia_.R pa6oma. Kpuea.R.--: pe3yAbmam ¢a3oeozo 

auaAu3a. 

"~·· 
AiJaAU3 u o6cyJICoeuue pe3YAbmamoe · · ~ ·' _ 

. ,., :~-~:-: -.; .. 

KaK o6&Jquo, no npHHHToii uaM:li·npo~e~ype nepe~ Bhlnon
HeuueM:. 4Ja3oBoro auami3a: 6:bmo CAenauo· pa3no~eliie c·eqe
:Huii · -B: PH~ :no •i:ronuH:oMaM Jle)l(aH;iq>a, H3 xo-fopor<Y: ·Mo)Kuo 
onpe~~nHTh MHIIHiiaJI&·uo/j ·jPcJio ·napiUtani>li'hix. B(}JIH,' ueo6-

xoAHMLix ~nH amimi3a. ~-» ~· ~K~~~noci.', ;~o.·-~v\~-.3~-~fruk 
8 

~ 

.., 

68 M3B ueo6xo~HMO yqecTb S-,P- H D -BoJIHhi. HaocuoBe 
clJa3oBoro auanu3a B&JqucneH&I _ TaiOKe ceqeHHH ynpyroro 
u nonuoro H~epuoro pacceHHHH H- 3HaqeHHH peanLHoii · qacTH 
aMnnHTY~hi pacceHHHH Bnepe~. Pe3yn&TaT&I noKa3aH&I. a 
Ta6n. 3. · 

Ycpe~HHH 3HaqeHHH aee ~JIH 17+-H rr-_:-Me30HOB, nony
qaeM aee =35,22±1 ,1.6 MB. Ceqeuiie ynpyroro pacceHHHH 
H3 3KcnepuMeHTa K.Kpoy /npu 3Hepruu 67,8 M3B/. cocTaB
nHeT ae e =39,09±0,50 MB; H3 3KCnepHMeHTa M.:SnoKa /npH 
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Puc. · 5. ,4u¢¢epelti.JUaAbHbte c~'leHU.R ir-He4 ynpyzozo pac
ce.RHU.R npu 3Hepzuu 154 M3B. Kpuea.R- pe3yA'bmam ¢a3oeozo . 
auaAU3a. 
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1 :mepruu:65 M3B/ .. aeC =59,8±1,9 MB._ HaWH pe3ym,TaTbi 
3Ha•mTeni>Ho_ 6nu:>Ke K ,D;aHHbiM K.Kpoy,. ae:>Kenu M .-EnoKa, 
KaK no rlJopMe yrnoaoro pacnp.e,IJ;eneHHH, TaK H no· 3Haqe
HHHM nonHbiX ceqeHHH. 

Ha6op riJa30BbiX C,D;BHroa, npuae,D;eHHI>Iii B Ta6n. 3, 'nony-· 
qea no MeTo,D;y, onucaaaoMy B pa6oTe/'Io/,n cooTBeTcT:ByeT 
perneHHIO I. 3aaqeaHH 4Ja3 aecKonbKO (>TnH'IaiOTCH OT pe3ynb
TaToB, npHBe,D;eHHbiX B ·pa6oTe K.Kpoy/1 0{ H :no CBH3aHo 
B OCHOBHOM C TeM, 'ITO B pa6oTe K.Kpoy HCnOnb3yeTCH. MeHee 
peanucTH'IHoe perneaue I I .. 

llpu 3aepruu 154 M3B aeo6xo,D;HMO Y'IHTbiBaTb npu 4Ja3o
BOM aHallH3e He TOllbKO S-,P- H D -BOllHbl, HO H nocne,D;yiO
LQHe napu.uanbHhie BOllHhi. llcnonh3YH B rba30BOM aHanH3e 
MeT~,D; pa3J10:>KeHHH C YCKOpeHHOH CXO,ll;HMOCThl0/1 1/, MO:>KHO 
Bhi'IHCnHTh rlJa3hi, BKniOqax F -H ·G-aonHhi, u ,D;anee npu 
3THX rPHKCHpOBaHHhiX ~a3aX BbiiiOllHHTh aHaJ1H3 y~e CTaH
,D;apTHhiM MeTO,ll;OM/ I O .. _, B3HB B Ka'leCTBe napaMeTpOB riJa3bi, 
cooTseTCTBYIOLQue· S-, P-u D -aonHaM. M1>1 ·ucnonh3oaanu 
HMeHHo_ 3Ty npou.e,D;ypy, T.K. npocToe npuMeHeHue cTaH-
,D;apTHoro MeTO,D;a IIOHCKa riJa30BbiX C,ll;BHrOB He n03BOJ1HeT 
B HarneM cnyqae nony'IHTb ycTOH'IHBhie 3Ha'leHUH 4Ja3 H3 -.3a 
60J1hUJOrO 'IHCJla BOJ1H If He,D;OCTaTO'IHOH TO'IHOCTII 3KCIIepu
MeHTaJ1hHhiX ,D;aHHhiX. Pe3yJ1hTaThi raKoro aHanu3a noKa3aHhi 
B Ta6n. 4. KpoMe 3Ha'leHuii rba3, B Ta6n. npuae,D;eHhi Bhi'IUc
_neHHhie 3Ha'leHUH H,D;epHhiX ceqeauii ynpyroro H nonaoro 
pacceHHHH,_ a TaK:>Ke 3Ha'leHue peani>Hoii qacTu aMnnuTy,D;hi 
pacceHHIIH anepe,D;. 

KaK BH,D;HO H3 Ta6J1UU.bl /1 H 2 KOJlOHKH/, 4Ja3hl ,ll;llH 11- H 
11 + Haxo,D;HTCH B y,D;oBneTBOpHTenbHOM cornacuu. 06paLQaiOT 

Ha ce6x BHHMaHue He6onbrnHe no a6coniOTHoii aenH'IHHe 3Ha
'leHHH 4Ja3 , F- H G- Bona. O,D;HaKo orn-u6Ka, c KoTopoii oau 
onpe,D;enHIOTCH, y:>Ke ·aenuKa, 'ITO uM:eeT Mec.To ,D;a:>Ke ,D;nx 
D -aonHbl., llpu npoBe,D;eHHH aHanu3a npH 154 M3B 6hmo 
ycTaHoBnea'o, 'ITO perneaue I Mo:>KeT 6b1Th nonyqeao c ,D;BYMH .. 
aa6opaMH 4Ja30BhiX C,D;BHroa /perneHHe lA H 1 B·/, npHHIJ.H
nuanhHoe _ OTllH'IHe KOTOpbiX 3aKniO'IaeTCH B TOM, 'ITO 4Ja3a 
81 B cnyqae· perneaux · IB"' HMe~T nono:>KHTenbHblii 3HaK 
/Ta6~. 5(. HanH'IHe TaKHX pe~eHHH 6biJ10 y~TaHOBJleHO· B pa-
6oie' 1 ~; • llpu ,n;aaHoii 3Hepruu J<YllOH()BCKa.!{ HHfepriJepeHIJ.HH. 
Mana, H no3TOMY no ·,D;HrlJrlJepeauuanhHhi~ ce'leHHHM B uccne,D;o-

10-
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Puc. 6. IloAHoe ce<teHue 11- He 4 - pacceRHUJl KaK ¢YHKi.IUR _ 
KUH_e111Uil,ef:71:f~iJ > 3Hep21fU <n_UOHa;, •• .. - U;J_ :nPJIMbiX U:JMe.;. 
pefluil '13,_ _ _, X 1 - cmaH_{)_f!-p111Hblii ¢a306blii ,a1l(lAU3,.no.daH
HbiM U3 pa6ombl /Io, , fi. :- aHaAU3171ex xe oaHHbiX c ucnoAb-
306aHue'M: 1.-terfiooa·yc~eopeHH_oii c~oou.Mocmp /c ~KA,IO<teilueM. 
_F.;.•u ·G-'60AH/,. 8:,.·oaHHble U:J·pa60171blll4/. -- , ·-· _ ~ 
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BaHHOM ,l(Hana30He yrnoB HeB03M0)1(110 ycTaHOBH'P> 3HaK pe -

anhHOH qacTH aMnnHTYJJ;hi pacceiHHH BnepeJJ;.)J;nH Bhi6opape

meHHH B HaCTOH~ee BpeMH MOryT 6biTh HCllOnh30BaHhl TOnhKO 

KOCBeHHhie apryMeHThl. TaK, HCllOnh3YH B Ka'IeCTBe Haqanh

HOro npH6nmKeHHH 4Ja3hl pemeHHH IB JJ;nH 11 He4 H npoBO,l(H 

am~.nH3 JJ;aHHhiX no 17+ He 4, _Mhi npHXO.l(HM K pemeHHIO lA. 

B TOM :>Ke cnyqae, KOr,l(a Mhl HCllOnh3yeM B KaqeCTBe HCXO,l(

HOrO Ha6opa 4Ja3hl pemeHHH lA ):\n_H 17-H :4: ,Mhl llpHXO,l(HM 

cHoBa K Ha6opy_IA, T.e. pemeHHe IA HBnHeTcH 6onee ycTon: 

'IHBhiM. 

Pa3nH'IHe B BenH'IHHax 3Ha'IeHHH napaMeTpoB TJo H 7J 1 , 

a TaK:>Ke 3Ha'IeHHH' · Ref(O) · B cnyqae pemeHHH I A JJ;nH 17--. 
H _17+ -~e30HOB OKa3hiBaeTCH MeHee CHnhHhiM. 3TO TO:>Ke MO

:>KeT 6biT.h ,l(OllOnHHTellhHhiM KOCBeHHhiM yKa3aHHeM Ha YCTOH

'IHBOCTh pemeHHH IA. Korie'IHO, 3TH apryMeHThi HBnHIOTCH He

,l(OCTaTO'IHO y6e,l(HTenhHhiMH, H He06XO,l(HM.hl llpHMhie H3Mepe

HHH HHTepllJepeHIJ;HH KynOHOBCKOrO H H,l(epHoro B3aHMO,l(eHCT-

·BHH B 3TOH o6naCTH 3HeprHH. . 

'tJTO KacaeTCH OllTHManhHOrO Bhi6opa 'IHCnanap:u;HanhHhiX. 

BOnH, TO H3 Ta6n. 4 BH,l(HO, HaCKOnhKO C~eCTBeHHO CKa3hl~ 

BaeTCH HCKYCCTBeHHOe orpaHH'IeHHe 'IHCna BOnH Ha BenH'I~He. 

nonHoro ceqeHHH ynpyroro pacceHHHH ae£- H nonHoro ceqe

HHH a • Y:>Ke BKmoqeHHe F -BonHhi npH6nH:>KaeT 3THBenH-
tot ~ rr · ~ 

'IHHhl K YCTOH'IHBOMY 3Ha'IeHHIO. ,....anhHeHmee npHBneqeHHe 

'G -B_onHhi JJ;aeT TonhKo 6onee ycToii'IHBoe 3Hai.J:eHHe JJ;nH4Ja3 

o1 H ·o2 , He MeHHH Be~H'IHHhl aef H a tot • 3Ha'IeHHB aef ,q01 
npH 154 M3B B Harne~ cnyqae· oKa3hiBaiOTCH 6onee Bhico

KHMH, qeM B pa6oTe/tj/ , npH6nH3HTenhHO Ha 250/o /pHC. 6/, 
'ITO corJJ.a.cyeTCH c ,l(aHHhiMH no a tot , nonyqeHHhiMH B pa6o

TaX {13,14/ • 3TH ,l(aHHhie yKa3hiBaiOT, 'ITO nono:>KeHHe MaK-
4 . .· 

CHMyMa B atot B cnyqae 17He -pacceHHHH oKa3hiBaeTCH 

C,l(BHHYThiM B o6naCTh M~HhWHX 3Heynt TaK :>Ke, KaK 3TO 

HMeeT MeCTO H B 17 C 12
:..pacceHHHH IS • Cl>opMa yrnOBOrO 

pacnpeJJ;eneHHH B 17- He4 -pacceHHHH B ocHOBHf~ cornacyeT-

CH C H3MepeHHHMH, BhlllOnHeHHhiMH B pa6oTe • 

ABTOpbi 6naroJJ;apHhl B .II.)J;:>KenenoBy. H JI.H.JianHJJ;YCY 

3a llOCTOHHHYIO llO,l(,l(ep:>KKy. npH llO,l(rOTOBKe H npoBe,l(eHHH 

3KcnepHMeHTa, B.r .3HHOBY H IO.r.liyJJ;HWOBY - 3a noMOIIJ;h 

B C03,l(aHHH annapaTyphl ,I:\nH rO,l(OCKOllH'IeCKOH CHCTeMhl, 
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O.B.)J;yM6paiicy_ ,.:. .3a ri:one3Hhie o6cy:>KJJ;eHHH. Mhi o'IeHh 

llpH3HaTeRhHhl KonneKTHBY C~HXpOIJ;HKnOTpOHaJia6opaTOpHH 
H,l(epHhiX npo6neM .3a o6ecneqeHHe: BhiCOKOH CTa6HnhHOCTH 

pa60Thl OCHOBHOrO o6opy,l(OBaHHH.llpH HenpephiBHhiX MHOro
,l(HeBHhiX 3KCll03HIJ;HHX:. 

...~•· 
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Ta6nuua 2 

eM 3t'+He4 3f-He4 

e; d6' /dn., M6ap/cp E,M6ap/cp d6 /dQ
1
M6ap/cpt,M6ap/cp 

3!.6 
42.0 
52.4 
67.8 
85.5 
98.0 

!07;9 
!!7.8. 
!27.5 
!37.2 
!46.7 
!56.2 
!65.8 .. 

29.5 
34.8 
40.2 
45.4 
50.7 
55.9 
66.3 
8!.6 
96.7 

1!!.5 
!26.0 
140.3 . 
!56.8 

5.84 
3.00 
!.53 

. 0.46 
0.60 
!.36 
3.35 
3.95 
4.46 
3.95 
5.62 
5.35 
6.27 

. 55.25 
4!.30 
27.40 
!5.42. 
8.22 
4~86 

2.30 
I.I9 
!.63 
2.17 
1~50 
!.36 
o.8o 

'68 MsB 

0.97 
0.52 
0.32 
O.II 
0.!4 
0.30 
0.47 
0.49' : 

.0.55 
0.52 
0.62 
0.6! 
0.82 
!54 MsB 

.. 5.29 
3.!6. 
2.3!
!.63 
I.I3 
0.86 
0.34 
0~24 
0.28 
0.33 
0.28 
0.26 . 
0.!9 

5.74. 
3.53 
2.08 
0.65 
,0.77 
!.30 
2.47. 

. 2~52 
3.99 
4.47 
4.!6 
4.75 
6.79 

37.50 
27.92 
!5.38 
8.69 
4.75. 
L48 

. 1.25 
!.92 

·r.57 
· ·. o.8I 

0.56 · .. 
o;56 . 

0.82 
0.48 
0.32 
0.!2 
0.!4 
0.2! 
0.34 
0.35 
0.44 
0.47 
0.45 . 
0.49 
0.74 

4.04 
3.04 
2.05 
!.44 
r.oo 
0.3! 
0.28 

.·. 0.36 
0.33 
0.25 

. 0.2! 
0.!8 
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s 

p 

D. 

:tz/llJ)p 

6 tot 
{M:6ap) 

6'el 
· (M:6ap) 

Ref {0) 
{ 4> ) 

do 
~0 
81 
~1 
-
82 
11 
~rZ 

T a{)nuua 3 

-
68MsB 

3l-He4 n+He4 

-II.O ± 0.9 -9.9 :!: 1.8 

0.67 ± 0.03 o. 79 ± 0.24 

9.7±0.4,: II.? ± 2.1 

1.00 ± 0.13 0.97 ± 0.14 

1.5 ± 0.3 2.0 ±. 0.6 

0.96 ± O.OI 0.94 ± 0.05 

1.1 1.3 

_88.6 ± 6 II0.8 ± 7 
-· 

32.8 ± 1.4 . 37.7 ± 1~9 

0.68 i 0.05 0.82 i 0.08 
',".' 

s 

p 

D 

F 

G 

Ta6nuua 4 

l('- H~ 4 . ,~ n:• He4 

MeTo.rt ?.IC' 

00 -32.6+3. 7 -32.5+4.5 . - -
'1,. '·o: 92±o:J:8 o. 95±0.2 

o, -?9.2j:4. 7 . -34.4±7 .4 

'tt 0.28±0.17 0.20±0.20 

&2 -9. 7±8~1 -5.9±7.5 

'1. 2 o.39±o.o7 o.44±0.05 

&3 -1.08±1;07 -0.75±0.80 

't; o:84±0.o2 · · o.85±0.02 

.8~ ~0.24±0.24 ·. -0.17±0.30 

'1,1. 0.94±0.0! 0.95zO.OI 

~-Nn~ o.3 r:r 

B~-: ~ SPD 

-48.0±12.0 
'· . o. 94±0.34 

--ro'. 0+30. o 
~-

.. 0.23±0.14 

~0.26±9.5. 

0.51±0.04 

-I.5j:4.3 

0.68±0~05 

I. 

·· .. , 

-:29.6±5.0 

0. 71±0.4 

-4.0±66.0 

0.16±0.10 

:...r7.0±I5..-o 

0.46±0.05 

-4~ 

~tot; 324.+27. 330.+24. 343.+27. 249:+19. 
(M6aR - - - . -

~ ·· .. 
. ei 1 . . r23 +7 -· 

11M6ap_1 ·- • 120±5 .... 

' . . 
Ref{O) 
{¢. ) . 

-0. 72±~-44· i.-0.62±0.46 

I24.;t6 •. 93~+4.· 

-0;60±1.1 -0.3J±I.o. 

-· 
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Ta6nuua s· 

llero)l PVC Pemene IB 
x-He4 lf+He 4 

s d. - 43.1 .:t 6.2 - 39.5.:f II.9 

n. 0.32 :t 0.20 o.5s.:t 0.54 

:·· p .·· 
8. 30.0 ± 3.2 35.2;t.10•5 

~I . 0.35 .:t 0 .. 16 0.22:t 0.52. 

D 
8z 16.0 :!: 3. 7• 9.B;t. 17.8 

~z 0.49 :t O.II 0.45:t 0.17 

03 
'c 

p 2.39 :!: 0.90 1.I9;t 1.20 

~5 0.85 :t 0.02 O.A5;t 0.04 

G 
·&~ ·, 0.55 :t 0.21 ·0.27;t 0.30 

~~ 0.95 .t 0.01 0.95± 0.02 

• X, rNDF 0~3 I.I 

eftof( M6ap_)p7 • ! 29 34!. :t 28 

.·. -~~~( M6ap} !21. :t 7 ~ 6 !22 :t 6 
Ref(O) 
(;~ ) . 0.76 :!:0.42 0.32 :!: 0.50 
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