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C ~anyCKOM YCKOpHTeHH BHCOKHX 3HeprHft Ha 70 raB (Cepn~XOB) 

6HHO BaxHO npOBO~HTb ·axcnepHMeHTH, B KOTOpuX MOXHO nony'I!RTb 

auepreTK'I!eCKYD 3aBHCKMOCTb nccne~yeuoro npo~ecca HnH xe TaKne, 

r~e-BHCOKaH 3HeprHH nana~HX 'l!aCTK~ HBHHeTCH pemaD~ ~aKTOpOM 

B nony'l!eHHH HYXHOit XapaKTepHCTKKHo.K 'llliCHY TaKHX 3KCnepHMeHTOB 

oruocHTca npe~noxeHaue lla6opaTOpKen BHCOKKX aueprnR OHHH ·B 

196_8 r. · OfiHTbt; C ~OJirOli:KBYJIIHMH Jtl·- Me30HaMK no H3y'l!eHKD acm.mT9""' 

TH'IIecxoro noBe~eHHH aunnHT·y~ pacceHHlUI K0 H aHTH-K0_ ue30HOB 

Ha HYKHOHax H ~pax K no H3y'l!eHH~ aneKTpouarHKTHOft CTPYKTYPH 

,._ Jtl -Me30HOB /!/ ~. 

Hsyqeune auepreTK'I!ecxon saBHCHMOCTK atmnHryju TpaHCMHCCHOH

uon pereuepa~nH_ aa npoToaax, ~enTpouax H_ .uenTpouax no3BOnHeT 

H3BHe'l!b cBe~eHKH 0 fiOBe~eHHH B ¢YHK~KK 3HeprKK COOTBeTCTBYDJIIKX 

pa3HOCTeft aMOJIHTY~ pacCeSIHKH Bnepe~ KaOHOB K _ aHTUKaOHOB. Ha H,YK-

HOH6X /I-3/ ([f"cpJ- f~pJ] == Z l:f~1<P>I·exp[C,J;;cp)_}). .. ' · -
; .. . ' ... 

liHTeHCKBHOCTb .KO~epeHTRO pereaepKpOBaHH!lX B BO~OpO~e KO- . 

poTKOXK_BYDtKX K0 -Me30ROB npK ~aHHOM KMIIyni>ce onp_e~eueTCH 

K03¢qJH~HeHTOM §'Cp)i=f~<pJt:exp[<-PJ!(Pil, KOTOpun CBH3aH c_ ;;cp) 
npOCTUll COOTHOmeHHeM / 4/: . 

pc~),ft t .z f;tCP~I\$·;,: ~~exp[(t:m/rs -J:)·tJ. e _;,6'rll/&12. C·I) i' 
I< . .i.- L4m/f's · 

:l . 

r.D;e 6'f -.noJiuoe ceqeune· pacceHHKH K° K i{o..;.ue3oHoB; 

K = PK /t- - BOJIHOBOe 'IIHCJIO K - Me3oua; 

As ~cj>d''ts - pacnanHaH ~n.Kua ~~ -Me3oua; 

·' · N - ~~oruo~-n pacceKBaDJIIHX ~eHrpoB; 
Am =111.~.-1-rl,s - pa3uocn ~lace Kf - Ks Ye3ouoB; 
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rs=-fi-/'ft - mHpHHa pacna,n:a K$- MB30Ha; 

f::. L I As - .ItJIHHa pereHepaTopa B e.nvraHnax pacna..nHux .ItJIHH 
0 

. Ks ... MeaoHa. 

CBB,ItBHHR 0 MO,Ityne pa3HOCTH aMnJ!HTY.lt pacceaHHR p;0 H·~ Ha 

Bo.nopo.ne, a·Taxxe o ee ~aae wozuo.H3BJieqt., Hayqaa pacnpe.nene-
. .J 

HMB HHTBHCHBHOCTH .ltBYXUHOHHllX pacna,n:OB pereHepHpOBaHHllX Ka.OHOB 

B ~yHKnHH .PaCCTORHHR OT KOHna MHmemt-perenepaTOpa, nOMB!IlBHHO!:i 

B nyqOK ,ItOJirOXHBYIIlHX KaOHOB. 3Ta HHTBHCHBHOCTL OnHCHBaBTCR H3-

BBCTHOft HHTBp~epennHOHHOit cpOpMyJIOit / 2/: 

dztJ · 2 -Fst 2- -fl·t . 
ol dt (p,i)=ScpJ·ecp,-tJ·MH·fsc+-J-DftpJI·e +1'(+-l·e · +-(0 (2) 

p _r.+rst ~ A: )] +21 f'CpJII~+-l·e. T ·cos (t.m·t+":t:p(P}-:t:l-- , . 
r.ne BCB BBJ!HqHHH, KPOMB HCKOM!lX (_9Cp)( H c:fi.§lcp) JIH60 H3BBCT-

Hll. /54/ cr~.., r_s, Am- mHpHH!l H pa3HOCTL Mace t[., K?s, 11(_+-f , 

1?+- ·':" napaYeTpH napymenHa CP B pacna..nax K~~Ji:+Jc, f$c+-} -
mvrpHaa ·pacna.n:a Ks ..,x+x"), nH6o. YoryT Clun onpe.neneHH neaaBHCHMO 

B TOM X~ 3KcnepMMBHTB (Scp) - cneKTp na.n:aDntHX tt , c(p,-1::)-

- aqq,e~THBnocn perHcTpanHH ycTaHOBKOit ~~x+~-- pacna.n:oB, 

Mu·- qHcno npome.nmHX CKB03t. MHmenL ~, llOHHTOp). 

.TaKHM Oelpa30M, lt3JqHB pacn~e,ItBJ!BHHB HHTBHCHBHOCTH .ltBYXUHOH

HllX pacn~OB npH paanux HMIIYJILcax .. na.ItBllii!HX Ka.OHOB H annpoKCMMH

pya HX cpOpMJJIO!:i THna (2),nonyqHM ,ItaHHllB 0 3aBHCHMOCTH OT 3Hep-
. ' . . • 0 . 0 

rHH ~ax .nettcTBHTeJILHolt f?e f 21 CP), Tax H un'imolt I1n f.z1 Cp) ttacTelt 

pasHOCT~ aunJIHTY.It paccenn:wn Briepe.n.xaonoB H aHTIIIKaOHOB. HcnonL

aya 3aTBM ODTHltBCKYD TeOpeuy: 

Lf[ [Tm(f~p}- f'tpJ)] =6tot(Kop)-oi:ot(kop)~ AS( f):~. (3) 

4· 

I 
I 

i. 

l 

llll nOJiyqHM ,ItaHHHB 0 pa3HOCTH DOJ!HHX ceqeHHlt B.3aBHCHMOCTH OT 
.r 

HWYJILCa. 

Cne.nyeT OTllBTHTL npeHMYII!BCTBa, KOTOpHllH OelJia,ItaDT 3KCnepHMBHTii 

no pereuepanHH·,ltJ!R HsyqeHHR aCHMDTOTHqecKOro DOBB.ItBHHR aMIIJIH~Y.lt. 

ynpyroro pacc.enHJ!n xaoaoB • 

I. B a.THX axcnepHMeHTax uem)cpe.ncTs,enilo H3YepaeTcn pa3HOCTL 

8!1IIJ!HTY.lt pacceaHHR Ha yroJI 0°, B TO BpeM.il KaK ·Ha 3apSIXBHHHX nyq

Kax TB J:B B8J!HqHHJi RBJ!SIDTCR. peayJibTaTOM HBKO!t 3KCTpiuiOJIRJiHH ,ItaH

.HHX, DOJiyqeHHHX npH yrnax pacceaHHR, OTJ!HqHNX OT 0°. 
' ' ' . ' . -' 

2. B O,ItHOM 3KCnepHMBHTB H3yqaeTCR DOBB,ltBHHB KaK MHHMOlt, TaK 

H ,ItBitCTBHTBJ!LHOit qacTeft.pa3HOCTH aMIIJIHTY.lt pacceaHHR, ,ItJia.qero Ha. 

3apaJ:BHHHX nyttKax .KaOHOB Tpe6yeTCR npOBB,ltBHHB.DO KpaltHBlt uepe 

qeTupex 3Kcnep~meHTOB ( uanpHMep, 'H3~epeHHe non;HX CErqeHHlt p;+ .. H 

I\ ueaoHOB li HayiteuHe Itynou-n.nepuon HHTeJXllepeuniiH B ynpyroM pac

ceaHHH p;+ H I\. MB30HOB ,ItJ!R no)IytreHHR ,ItaHHllX 0 MIU'Il!Olt H ,ItBltCTBH-

TBJILBOlt qac;~X auPHHTY.It pacceaHHn). 

3. Hs cooTnomeul'I,Irt .nu A6'Cp) H J>Cp) BH.ItHO, qTo K03qxflH~HeHT 

pereuepanHH nponopnHouaneH npoHsBe~eHHD pa3HOCTH cetreHHR na 

HMnyJILc Itaoua lp(p)l.i-lfip>--/tpJl~Aff~~~-IS'tntCKp)=~t(K~)f~PKe, 
OTKJ,Ita CJ!B.ltYBT ,·. qTO 1tYBCTBHT8J!LHOCTL MBTO.I{a pereHepa~HH; K Jl~llM 

pa3HOCTSIY cetteHH~ pacTeT. c YBBJIHttBHHBM auepnz •. 

4. Xopo~o BH.ItHO n~eHMYD!B~TBO 3KcnepHMeHTOB no pereuepanHH·~ 
BCJIH ytrecn, qTO ,ltJ!H pa3HOCTH aMnJI~TY.lt p~CCBSIHHR Ha yroJI 0° 

HMeDTcn tterKHe npe.ncKa.:iaru!n, ocaoBaHH!le Ha reop_e~e. lloYepauttyxa, 

,ItHcnepCHOHHbiX COOTHOmeHHRX H.pa3JIHtrBllX llO,I{eJIHX THna MO,ItBJ!H 
' . ~· . . . -.,. '. . -·~ . 

DOJIDCOB Pe.n:a:e, ,KJ!H MO,ItBJ!H KOYnJIBitCHllX yrJIOBHX ~~J.IBHT~B. 
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BaxHOCTL npOBe~eHHH 3KCnepKMeHTOB no pereHepanHH OTUeqanaCL 
B pli.dorax /2, 3,. 5 I • . 

Oco6un HHrepec npH H3ytieHHH acKMnrotHtiecxoro noBe~eHHH 

ai.m~HTY~ paccesr~HH.t!acrHU H aHTHtiaCTHit CBHMH c npoBepKOlt.reo-

peuu TiouepantiyKa / 6/. BaxHOCTL nocraHOBKH 3KcnepHMeHTOB no H3Y

qeHHil tpaHCMHCCHOHHOlt pereaepartHH Helttpa.JILHUX KaDHOB B CBH3H C 

npoBepxon :BosMo:~tiioro HapymeHHa·reopew TiouepaHtiYKa or:ueqa.nacL 
· BO uHor~£pa6orax / 7- 22/ •. · · 

llsytie!iiie pereHepanHH n03BOJISieT :raue npOBepHTL npe,ItCKMaHHSI 

:uo~eJIH KOMnJieKCHilX MOMeHTOB (MKM). B paMKB.X npocrolt MO~eJIH Pe~l:e 
OCHOBH0!1 BKJI~. B aMnJIHTY.ItY··pereHepauHH' BHOCSIT .f ii cv - OCO-

. 6eHHOCTH B nepeKpeCTHOM ·f::; - KaHaJie. TipHtieM BKJI~ CU -nOJIJlCa 

srBnsrerca onpe,nensrll~HM. B nocne,nHeM.cnyqae·npe,ncxasaHHsr MKM ,nnsr 

aunnury,nu pereaepanHH oco6eHHO npocru/!4/: 

I) !f>asa ru.mJIHTY.Itll pereaepartHH onpe,nensreTcsr 3Hfi.tieHHeM rpaex

ropHH ~- noJIDCa npH·r=O H·He 3aBHCHT OT 3HeprHH 

lp o:.: ~ta. Im f!t -=- at!-C..J.n !£'~;.,co) ==:. _ 135o • 
2f a Re 5zt "<t_ 9. . . ' 

(4) 

2).Mo,nynL aMnJIHTY.ItU pereHepaUHH HMeer saeprerHt~ecxyll sa-· 
BHCHMOCTL' .. : ... . ... " ·· 

-d.w(O) 
I :f;;crJI/1<' ~A ~P . .· ; .. (5) 

3) coorBercnyll~ee .. ,nwp¢epeHUHa.JILHoe ceqeHJ~e HMeer saepre-

THtiecKyll 3aBHCHMOCr:b ··. 
· 

0 
· -U..ucoJ-2. · 

· (clS/dt)t."o ""'I :f21cpJ[""P . · .:<:···: " (6), '' 

. YtieT BKJia,Ita .f -· nOJIDCa~ a Taue pa3pe30B Ma.JIO MeH1!8T 3TH 
npe,ItCKa3aHHS!/I4/; '' 
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B reoperH_tiecKHX pa6orax /~4;_201 ,naJ>Tcsr npe,JtcxasaHHsr MKM 

,li;J!SI CJiytiaSI HapymeHHSI reopel!ll TioKepaHtiYKa B KaOH-HYKJIOHHUX B3aHMO

~eltCTBHSIX, a raKZe aHa.JIH3HPYilTCSI pasJIHtiHUe cnozHHe Pe,JtJ:e-Mo-
,neJIH / !8, 23, -. 2!, · 24, · 25, IO,. IIJ, !9;. 26, 27, 28/ , ,nallJilHe . 

xaqecrBeilmie o6'LsrcHeHHH sxcnep:HMeHtanLHUX ,ItaHHHX no namiuM ce

tieHHHM B o6nacrH cepnyxoBCKHX aaeprHtt. 

0,JtHHM.H3'3KcnepHMeHTOBt KOTOpUlt MOI:et orpaHHtiHTL Kpyr MHOrO

tiHCJieHHUX Pe,JtJ:e-xo,JteneJ:t, ecn axcnepHMeHr-no pereHepartHH Hett

:rpanLHux KaOHOB. 

B nilreparype HMellrca pa6orH, nocBsrllleHHHe HcnoJiJ,so!'laH:Hil pas

JIHtiHHX BH,ltOB ,ltHCnepCHOHHilX. COOTHOmeHHlt ,ItJIS!.BUtiHCJieHHSI OTHOmeHHSI 

. ,JteltCTBl!TeJ!bHOJ1 'I'! Ji~HMOit tiaCTelt 8J.IIIJIHTY.It!l pereHepartH~ !2,~-42.( •· . 
Bee 3TH npe,!tCKa3aHHSI, BCJie,ItCTBH8 60JILmOlt Heonpe,IteJieHHQCTK BO .. 

' .. - ~ 

-BXO.ItHilX ,JtaHHHX, BeCLMa pasHoo6pasHH H, B ocaoBHOY, HOcsrr xaqecr-. . ' ' ._, . . . ~ . 

BeHHHlt xapaxrep. B cnyqae HapymeHHsr reopeYS-Tiouepaaqyxa OHH 

yKa3!lBallT Ha H3KeH8HH8 3HaKa peaJILHOt! tiaCTH aMUJ!HTY.ItH pereHepa~ 

ItHH B 3aBXCHMOCTH OT 3Heprxx, HO 3HatieHHe 3HeprHHt npH KOTOpOit 
' ~ • • • • • .. > • ~ 

3'r0 npOHCXO)J;HT1 JI81:HT B HHTepBaJie 25-!000 r3Bo ... · . :-

B pa6ore /42/ Ha ~cHoBe :uero,D;a, pas~Hro~o A.A.JioryHOBHM, 

HryeH. BaH XLey H n. TO,D;OpOB!lJl / 411,· noxasaHo, .~ro ~cnH MHJD(all 
. - F ~ 

t~acn ~YBKI\HH KMeer norapx!J)MH11ecxoenoile,JteHHe: 

l'ttt-f;tcs) z:S.(fnS)~ !' (7) 

ro: 

lu:n. 1 Ref~!cs) ~~consf-[n.s·. (8) :; 
s ..... oa ,Im52t(S) .. , . , 

Ecnx se·acKMnrorH~ec&oe·BHpaxeHHe 8J.IIIJI~TY,ltll J;1(.iJ .. ;mKe~r ~H,D;: 

. J-;{ CS)::: So.( lns) 13 - , d < 1 , (9) 
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:ro: 
lp o _ Tm. J~i c.S) 

z! - Re. f~ (S} 
---:---7" 
$-i><JO 

cfo_ floL. 
<J ·2.' (IO) 

:r .e. 4Jasa aMIIJIHTy,~~;u perimepartHH acmLnTOTHlleCRH riociosmna. !tfuy

llaSI xpancMHCcHOHHYil perenepartHil na Bp,~~;opo,~~;e,.uoxno npoaepHn. 

B03Jl0lltHOCTII (8), (10) B ,li;OCTYDHO~ OlfiiacTH 3HepriiH. 

B ieqenHe 1968-1970 r.r. B Ha6opaxopHH BUCORHX aneprHH 6una 

cos,~~;ana 3KcnepHllenxan»HaSI yc:ranoBKa - 6ec~HJI»uoaun HCKPOBOH 

cneKTJlOMeTp na JIHHHH C 3BM / 43/. YcTaHOBKa 6UJia CMOHTMJlOBaHa M 

nactpoena Ha HeHTpaJibHOM nyqKe B 3KCnepMMeHTaJILHOM naBHJILOHe 

cepnyxoBcitoro ycKopntenSI. B TeqenHe 1970-1971 r.r. fB TPM axana 

6UJI:DPOBe,ll;eH 3KCDepMMeHT _no H3ylleHHil tpaHCMMCCHOHHOlt perenepBUHH 

HettrpanLHUX KaDHOB ita M~meHH-perenepa:rope - 3- MeTpOBOlt .lltH,li;KO

BO,li;OpO.D;HOn XHmeHH / 44/. 

B_HaCTOSI~eH pa60Te MCCJie,ll;yeTCSI 3HepreTHlleCKaSI 3aBHCHMOCTL 

. aMllJIHTYAU ~ - K~ perenepaUHH Ha BO,li;Opo,~~;e • .l{JISI HCCJie.D;OBaH:IUI 
. " ._ .• ·.·:- . l' ., 

Hcnon_Lsye:rcsr 3ItcnepHMeHTaJILHaSI ,Hni!JopMaUMH, nonyqennaSI na Tpeneu 

3Tane npoBe,ll;eHHSI 3KCnepHMeHTa B HHTepBane HMnYJILCOB 14-50 raB/C 

C AJIHHOft.pacn6,li;HOro 06~eMa OKOJIO 9 M. 

.IIH'ccep_T_a~lisi .coc:roHT :rrs ceMH pas,~~;exoB :rr :rpex npHJioxem~n. 

TiepBun pas,~~;ex ~ BBe,~~;enHe. 

Bo BTOpOM pas~eJie ItpaTitO OOHCaHU CBOICTBa_CMCTeMU Hen~ 

:rpax:&uux ItaonoB, SIBJieHHe pereuepaunn ~ - I~ H HHTePID~penuHH 

a pacnaA~ l<~,s ~ Jt-1-Jr-~ .. . . 

B :rpeneM pas,IJ;exe. paccMaTpHBamcsr noc:ranoBKa sa,~tallH H 
. ' . 

BOOpOCU aCHMOTOTHlleCitOrO DOBe,ll;eHHSI aMllJIHTY,IJ; paccesrHHSI ll6CTHit H 
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6HTHll6CTHitt o6cyx,namcsr. OCHOBHUe · CJie.D;CTBHSI ,IJ;JISI _aMll~HTYAU. _pere- : 

nepartHK KaOHOB Ha BO,ll;OJlO)(e B CJiyqae·B03MOlltHOrO napymeHHSITeOpeMU 

TioMepanqyKa, pasJIHllHUe npe)(cKasanHs ua .anepre:rHllecKoe noBe,~~;enHe 

MO.D;YJIH H ~a3U a.MOJIHTYAU perenepartHIII H3 ,IJ;IIIC~epcHOHHUX COOTHOmeHHJt, 

III pa3JIHllHUX MO.D;eJieJt Pe~xe ( MO.D;eJieJt KOMOJieKCHUX yrJIOBuX MOMeHTOB) •. 
.. r . • " . , , 

B qe:rBepTOM pa3,~~;ene npMBe,~~;enu 3KcnepmtenTanLnhle .I(annue; cy- . 

llleCTBYilJIIHe. B :U:Hpe no H3MepeHHil. a.MOJIHTYAU perenepartHH Ha HYKJIOHax 

· H S~.D;pax. 

B Dl!TOM pa3.D;eJie OOHC6HU uero,~~; H3Mepemur 7pa.HCMHCCHOHH9lt pere.:. 

nepartHH, DYllOK HeJtTpaJILHHX llaCTHit, 3KCnepHUeHTaJILH6H YCTaHOBKa M 

npoBe,~~;enHe 3ItcnepHMen~a. 

.D:nSI nonyqeimsr ~~opMartHH npM MaKCHMaJILHO Bo3uoxnux aneprHa:x 

oc:& Itanana 6una opHen:rHpoBal!a no,n; yrJioM 1° x; uanpaBJieHHl), mipJiHqnoro 

npo:ronnoro.nyqJta B KaMepe ycKopHTBJIH. 3KcnepHMenT ·npoBO.D;HJICSI c 

UOMOIIILil 3KcnepHMeHTaJI»HOlt ycTaHOBKH - 6ec~HJILMOBOrO HCKpOBOrO 

cneK:rpoMe:rpa. na JIHHHH c 3BM B3CM~3M 1431. B coc:raB· ero: BXOAHJIH. ·· 

uaruH:r, HcKpoaue KaMepu, cHcreua cnHHTHJIJIHUHo~iuix cqf!:rt~HKOB H . 

. .D;eTe.ItTOpu MllOHOB H 3JieltTpOHOB .D;JISI H,ll;eHTH~HK6ItHH qac:rHq / 45,. 46, 

47,48/• reoMeTpHS! ycTaHOBKH H 3HalleHHe HHTerpana JiarHHTHOrO nonS! 

6UJIH OOTmm3MpOBaHU ,IJ;JISI ,IJ;JIMHU paCD6,li;HOrO 06'LeMa-OKOJIO 9 M H MaKCH

MaJILHOJt a~eKTHBHOCTH .perHc:rpauHH ~,x ~.s~sr+.rpacnaAoB 'Jvisr HMDYJIL-

cnoro Hntepaana 20-40 raa/c. YctaHoBM. axcnnya~apoBanacli npH 

HHTeHCHBHOCTH npOTOHOB Ha.BHytpeHHilll MMmeHL ~ YCKOPH~ene 

( l-3)•Ioll p/n H BpeMeHH c6poca OT 400 MCeK ,11;0 I, 5 ceKo. 

] :relleHHe :rpex ceancoa o6Bteft ,~~;nueJI:&HOCTLD OKOJIO 550 q.na_warHHT

nue JieHTU 6UJIO 3~Hcano-I.5•IQ6 3MYCKOB YCTRHOBKH Ha BO.D;OJlO.D;e 

H ~0,485 x 106 aanycxoa 6ea nero. Bcs noxyqennan Hn~opwauHsr.6una 

9 



nepemrcami Ha uarHHTH!le neHru Yex.n;yHapo.JJ;Horo craH.JJ;apra' .JJ;Jist 

ntic.iie.JJ;yDnien ·oopaCioriul' Fia oonLmHx 3mt., 
·- ; niec!oit pas,neil nocai:IiiieH onHcailiu:i ilerO,nHxH o'ispaoorxH axcne.;.. 

pHi.Ie'Iir~·l:abit H~rflopil~nm' R nonytteHJ1~ rfJHSHQecx~}( pe3yni:.raroa." ·. 

reoYerpiltie.cxyll peitmcrpykiil-r~>. sap'eVicrpHposa~irux' pacnB,no~- cicy-

- l!leCTBJIHia cneuHMLHai np.~rpa.MMa "BHJIJIA"/49/. 3areM c OOJ40DtLD 

co;)t~ii~oit npo.rpaM;.w; "Rcmruin npcn3o,nlinai::i' CTaTHCTHtt-ecxast odpa- --

6orxa H rfJHJILTPaUHSI C06!lTH!. -0Ba npOBO,ll;HJiaCL B ,ll;Ba 3Tana. 

._ ~ Tiepll~l4 3Trulilll -6!lJia CTaTKCTHttecxast 'o0pa6orxa H xatteCTBeHH!li! 

ailanHs -llcex coilurHR, sanHcaHH!lX nocne reoMeT.PHttecxoA pexoHcrpyx.;. · ,. 
UHH nporpaMMO! "BH~RA". 

rra BTOPOM 3Tane ,ll;JISI yai!itHtte.HHSI ,ll;OJIH pacila.JJ;OB K~s_,.X'.ft-o±no
CHTeJILHO ~pyrHX THnOB pacna.ila O!lJIH C03~aH!l Mmm·.JtCT MarHHTH!le 

JieHT!l CyYMapH!lX pesyJILTaTOB, XOTOp!le co,nepzanH.63780 C06!lTHR 

Ha ao,nopo,ne H I8960 COO!lTHti Ha Maxere. Ha'3TOM CTaTHCTHQeCXOK 

MaTepH~e O!lJI npoae,neH CHCTeMaTHtteCKH~ aHaJIH3 COO!lTHit. !ilJIH 

H3ytteH!l pasnHttH!le reoMerpHttecime H XHReMaTHttec·xHe pacnpe,neneHHa 

C06!lTHit; nonyqe'Hil HeOOXO,nmiue KOppeXUHH, XHHeMaTHtteCXHX aeJIHtlHH 

( HMnyJILcoa ;pacna,nH!lx ttacTHU, nonozeHHe MHmeHif B xa!iepe ycxopH

rensf H r .)(.) .HanHttHe .nerexropilB' MDOHOB it· anexrpimoa nos'aonHno· 

HsyttHTL 'rfJoH or ·rpeXtJacrHttH!lX pacna,noa wiuttecn' ero npH oroope· 

K~ -pacna.J(OBo- 3ro CYI!IeCraeHHO CHH3HJIO rfJOH H nOB!lCHJIO xatteCTBO 

3KcnepHMeHTaJILHO~ HHrfJOpMaUHH. Mu npoaeJIH'HCCJie.JJ;OBaHHe paspemaD

I!Ien cnoco6HOCTH cnexrpoverpa no' HHilapMaHtHOit ilacce' H' yrny' xo-· 

rop~~' xax Oun.o noxasaao /50,51/, saBHCHT or uMnynLca Ka.oiia· H 

onpe,n~iaercii rflopi.ynru.m: . 

6",-n(pf= ·(2,06 + o.05B"P /faa/c)' Maa/c2 

e>8zcp)= (O,OI72 + 9,I4·p-2;raa-2;c-2/Mpa.JJ;; 
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H cpaBHHJIH nonytteHH!le pesynLraru c pactterauH no uero,ny MoHre-· 

Kapno c ytterov axcnepHMeHTaJILH!lX OmH6ox, nonytteHH!lMH c noYOI!ILD 

wero,l:ta: H3 pa6oru 1521. 3HeprerH~ecxast saaHcm&ocn paspeme.HHst no 
. . 

Macce H yrny H cpaaHeHHe c pactteraMH'npe,ncraanenu Ha pHc.I. 
- "' ~ • t- 0 . " 

no npoae.zr;eHHOMY aHaJIH3Y O!lJIH on~e,D;eneH!l npaBH~a or6opa _Ku,srcTJC-

- pacna,noa: 

I) pacna.JJ;Hile ttacrHU!l ne .JJ;OJI~H!l 6HTL nenroaauH; 

2) HBBapH~BTHast uacca~rrrr, H.JJ;eBTH~HnHpoaaRHilX xax nHOH!l 

pacna,nH&X ttac!Hu;.zr;onxaa 6HTL_ B npe.zr;enax: 

#trrJr = 498 ~3B/c2 :!: 3·_6"m<P} j 

.3) yroJI e Mex.n;y HanpaaJieHHSIMH none_Ta na,nall~ero H
2 

B!lXO,ll;SI- 2. 

~~tero pacc_est!IHOro xaoaa ,li;OJIJ:eH y,noBJieraopa.TL YCJIOBHil: e~[56'a.t<P8. 

Tiocne or6opa co6&TH!tt no .·xpHrepHSIM I) - 3 ) H B&ttHTaHHst ocraame-
. ' . .. . -.. :·- • 2. . ~ 

roca rfJORa· nyreM 3KCTpanonanHlf COOTBeTCTBYill!lero e - -pacnpe.zr;ene-
- -· • . '2. . . .• ' • . 

HHSI H3 06JiaCTH 60JILmHX 3HatteRHit 8 a o6naCTH nHXa.d!lJIO noJiytteRO 

oitono 5000 H 809 co6HTH!tt 'a H3MepeHHstX_ c BO,nopoi'ou: H 6es aero 

COOTBeTCTBeHHOo .JtJist nOCJie~ylllltero aHaJIH3a OT06paHB!le C06!lTHSI C 

m&nyJILCaMH 0; I4 ~0 50 ra ~/C 6~JIH 'pasieneH!l Ha. HHTepBaJI& mHPHBOit 

:!: 2 raa/c, a BBYTPH KaZ.zr;Oro HHTepBaJia COO!l;Ha O!lJIH pacnpe.zr;eneHH . 

no apeMeHH!lll HHrepaanaw. Ha pKc.2 npe,ncraaneno cy.wMapnoe pacnpe-

.zr;eneHHe tlH~Jia. pacna,nOB lt2,s 1..fL'4: Jl-:- ~JISI_ BCeJC HHTepBaJIOB 11p B 

3aBHCHWOCTH OT apeYeHH B CHCT!Jle nOXOSI ~ , npome~mero C KOMeHTa 

· ero BHxo.zr;a 113 pereaeparopa .zr;o uouenra pacna,na, H pesyJibTaT!l 'HX 
t. . . 

annpOXCHYnUHH rfJOpyynoJ.t (2). TipH annpoxcHWaUHH Mil HCnOAL30BaJIH 

napaMerpu cna6ux B3aHMO.JJ;e-HcTBHft H3 pa6om 1531 • Cn~xrp xaoROB 

ScpJ oun onpe.zr;eneH no pacna,nnM rom H K!I3, saperncrpKpoaaHH!lM 

ycraHOBXOito 3i(xiJeKTHBHOCTL perHCTPRUHH C06!lTHlt e(p1 f} 15HJia a!lttHC-

II 
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PHc. I. Pa3pemaxnrtall cnocoe!Hocn cnexTpoMeTpa no UHBap:r.taHTHOR 

Macce H yrny B.SaBHCHMOCTH OT :r.tMny1lbCa KaOHa. 

a). MaccoBue nHKH, nonyqeHHlle .nnli.Pasn:r.tqHux HMnynbCHllX 

HHTepBaJioB; . 

cnnomHaSI JIHHHSI - pe3yJibTaT annpOKCHMaUHH 

rn~xon ~YHKUHen: 
- ,,:z 

N ( ., {- (nt7ru-11l7rlifl'}t } p mrru-J = tv.p011 (p}+NM,.,Kc CP)·exp - n.,.. 2 . • 
. .:;. V/'111i7f(P} ~' 

nyHKTnpHall JIHHHSI - ¢oR, onpe.nen.11ewn /Vfo~t(p}. 

\) 

G.t u o.s t.t~ o.s u 1.1 Q.l "' 111MWI,a' 

C!). YrnoBue pacnpe.neneH:r.tll Ita.H.rt:r.t.naTOB B .rtBYXTIHOHHue 

COC!llT:r.tllt OTOC!paHHHe B HHTepBane:no :r.tHBapHaHTHOR 

uacce .. mmr= 498 :!: 3·6'mcli: 

TOqXH - pe3yJibTaT annpOKCHMaUHH ~YHKUHeR: 

t-J(et.)= 8q+B3 e2.J.B-t·exp[.,..B.d}2j , 
nyHKTHPHM JIHHHSI - cflOHo 

6"m ... e!·to1
• 

M'lB MPA.Q.2. 

(' . 6 

4 

l 
• ~ MOHTE-kAPAO 4 

3 

B) Pe3yJibTaTH annpoKcHMaUHH .ltaHHllX cflopuynauH (II)~:r.t 

cpaBHeHHe c pacqeraMH no MoHre-Kapno. 

J2 13 . 
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'TIME 
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to" 
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PHc. 2~ Pacnpe.n;eneHHc tnrcna pacna.n;ilB R2,s ~ n+n- B saBMcHMocrH 

OTl!peMeHH B CHCTeMe IIOKO.H ~' ·npome.n;mero C MOM8HTa 

ero BHJiera.Ms pereHeparopa .n;o MOMeHra pacna.n;a: 

CIIJIOmHa.H JIHHH.H - pesyJILTaT annpOKCHManHH ¢opMyJIOI:t (2); 

mTpHX - IIYHKTHpHa.H - ¢opuyJIOI:t (2) 6e3 MHTep¢epeHI~HOll

l!OrO qnena; nyHKTitpHa.H JiltHH.H- ~..,n+Ir pacna.n;u. 
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JieHa uero.n;ou MoHre-Rapno c yqeroM axcnep1tMeHtaJILHUX omn6ox'/521. 

MOHHTOpltpOBil.HHe 3KCnepiDl8HTaJILHUX .n;aHHUX ocy~eCTBJI.HJIOCL .n;Byu.H 

cnoco6aun no rpexqactH'IlHUM pacna.n;au KM3 H·Rll3 c npHBJieqeHHeM 

.n;aHHux o napauerpax CP-HapymeHH.H H3 ra6nw~ /S3/~ a raxxe B pauxax 
. . 

TOJILKO Hamero 3KcnepHMeHTR C HCnO~L30BaHH8M H3MepeHHA 6e3 BO.n;opo.n;a. 

flo pesyJILTataM_3TOn annpOKCHMa~HH 6UJIH B!l'llHC~eHU B8JIH'IlHHH.21f;f(~~/K 

lp~i(p} H (do(d·f)t=O•Ha oimoBe OnTH'Il8CltOit reopew (3) 

IIOJIY'Il8HR. pa3HOCTD noJI~~X ·C~'IleHHil L\.6'(p) .• . ~H3H'IleCKHC. pesyJILTaTH 

npe.n;ctaBJieHU Hll. puc.3;4 H. B Ta6JIH~e { • ~JI.H B!l.HCHeHH.H 3aBHCHMOC

TH pesyJILTaTOB H3MepeHHn•RMnJIHTY.Itll pereHepanHH OT rrapaMetpOB· 

cna611x ·BSaHMo.n;encnnn w npoBemt annpo~tcHMannD .n;aHHHX ¢opuynon (2) 

,JJ;JI.H .n;pyrHX .. BOSMOlltH!lX B8JIH~HH H3 B!lliOJIH8HHHX 3KCnepHM8HTOB /54/ • 

Hccne.n;oBaHH.H noxasaJm, qro. s K~ne;HMeHran~mi~-·~aHaue· cna6oqynctBH

reJILHu K napauerpau_ CJIIl.611X BSil.HMO.Itel:tCTBPin H Her BJIH.HHJ!.H HX Hll. 

xapa~trep 3HepretH'Il_ecKor·o none.n;eHH.H ~ rulnnnry.n;u pereH~pa~HH. 

B ce.n;LMOM pas.n;ene npe.n;cranneHu BHBo.n;u H cpaBHeHHe 3KcnepHMeH

ranLHHX pe3YJILTaTOB C teop~TH'Il8CKHMH npe.n;cKaSaHH.HMH H .l{ll.HHHMH no 
' ' ·' .. . . . ·. . . - - . . 

pereHepanHR npH 3HeprH.HX .1{0 IO rs:B •. M!l HCCJie.n;OBaJIH 31l.BltCHMOCU 

cfJJI3JI'Il8CKHX liil.P,Il.MSTp~B 2.1 f:tCP)Ifl( ~I{>~~ ( do/dtto. OT. ~;JILCa Ka0Hil.1 

annpoKcHMHpyJI nx saBHcHMo~nll - A1.P .. ~ -f2), r.n;e Ar H. ~ - HcKowe 

napauerpR. PesynLrarH npe.n;craBJieHH Ha pnc.3,4 H B ra6nx~e 2. 
• ·~. • •.. • c ;. • • • 

HrorH .n;HccepranHH uoxHo pas;ten.tu Ha ;tBe qacrn: ·xero.n;xqecJtYD 

H 4Jll3H'Il8CltYil• 

MeroxHqecKHe pe3YJILrars: 

I. Cos;taHa cnenHanLH~ nporpaKMa crarHCTH'IlecRoll o6pa6otKH 

RH¢opuanHH KCAKEHC. llpn·arou 6Hn.HcnoJIL30BaH onur cos.n;aHH.H aHa

norH'IlHUX.nporpaMM B UEPHe._llporpBMMa pa~or~a xax c sxcnepHMeHTaJIL-

15 
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-1 fs•l(pl•(Q19•123)• p-as' •Cl!!,~J!s(lw: 
____ Jf,.J•CONSI:•(o.t26ta01)..& , j':.21(8:n) 

HOMENTtTM, Gu /: 

~·t:J 20 to<ot<JO 

• PHc.3. AMnnHTY.ll:a TpaucMltCCHOHHOlt pereuepauHH ~ettT~anLHUX 

KaOHOB B 3aBHCHMOCTH OT HMnynLca: 

a) MO.li:Y11L aMU11RTYAH (2l:f~~TpJ//K) · 
ITpnBe,IJ;eHil pesynLTaTu annpoKcHMaUHH ¢opMynon (I2) 

ll B npe,ll;n0110X6HH~ OTCYTCTBHH 3aBHCKMOCTH OT 

HMnynbca. 

If 

'1':. 

~ -101) 

-100' 

H J f 

• UODY ol ol. 
o DAlllULAT .t ol • 

. ., autHANAN ct ol. 1 
'--- _:+---~;~ --- -~- ---- __ : r-1=-~1--J-+-------

r .:..-..-.~ 

• THIS EX~Ek!MENT ~J, 
:: .,:.·C·13tt:at co . ...,·~~ /i~:h,_,..~ 

....... .I' • NQIItl1"4a 

u •.. . 
' . 

10 10 ' 30 
P. 

411 G.oVfc 

6) ¢asa aMIT11HTY,li;U . (lf'i'f (p) )-, 

cnnomuaa nnuna co suaqeuneM _;__- I.(J~ =(-I3I !8)
0 

BapHaHT annpOKCKManHR ,IJ;aHHHX B npe,li;U0110%6HHH, 

lp;f-o6~aH ,li;11H BCeX KMnY11LCHHX HHTepBaHOB. 

ITpnBe,IJ;eHH TaKXe ~auuue pa6oT /55-571. 
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MOMUITUM . , G.ev/c 

t • jO 1/;0 «> 6'J f!)O 

Pnc.4. Pasuocu nonuux ceqeunn KaouoB H aHTHKaouoB B ¢YHKUHH 

HMnynbca. 

llpHB.e,IJ;euu pesynuaTu annpoKCHMaUHH ¢opMynon (12) H B 

npe,IJ;IT0110%6HHH DTCYTCTBHH 3aBRCHMOCTH OT HMnynbca. 

llpRB6,li;6JIU TaKXe ,IJ;aHHUe pa60T./56-59/. 
(' 
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PK 
r3B/C 

I4-I8 
I8-22 
22-26 
26-30 
30-34 
34-38 
38-42 
42-50 

TaC!mma! I 

.3KcnepifMeHTaJI:&Hue .l(aHHue no pereHeparum Ha BO.l(opo.l(e 

21 £~t(Pli/K 
0 (do!dt)t=o l "P 2{ .1o Ho. 

r-t6 rp8..!( 
.J fvl6 (r3B/c)2 I 

I . 
0.234 :!: 0.043 -I58 :!: 25 2.22 !0.46 o,Irr!o.o4I 
O.I47 :!: O.OI5 .;.134 ! I5 I~39 :!:O.I4 0.044:!:0.009 
o.I49 :!: o.o12 -124 :!: 12 I.42 :!: 0.12 0.045:!:0.007 
o.123 :!: o.oio -I44 :!: _13 I.I7 :!: 0.09 0.03I!0.005 
o.136 :!: o.oro -131 :!: 13 ~ -I.29 :!: o.Io 0.037:!:0.006 
o.I20 :!: o.oio -125 ! I6 i.I4 :!: o.o~ 0.029:!:0.005 
0.109:!: 0.012" -I42 :!: 29 +.. . ' 

0.024!0.005 .1.03- 0.09 
0.097 :!: 0.012 - 90 :!: 35· 0.92 :!: 0~09 0.019:!:0.005 

. I.P-0 ( + )0 cpe.l(HSISI . ll.("' -132,4-5,7 
-- ~- ---- -· --- --

TaC!nHna If. 2 

Pesyn:&Taru annpoKCHManHH ,l(aaaux 3aBHCHMOCT:&D 

A1 .P-~ (7 creneaell CBOCIO.l(H)" 

2I-5~~<PJI1~< (clofoli)t=o t:!l.o(p} 

Ar 0.79 :!: 0.3 II20 :!: I004 7.'3 :!: 3 

~ o.53 :!: o.I3 I.03 :!: 0.26· 0.53:!: O.I~ 
x2 I 

5 4.5 5.5 I 

I 

~ 

f8 

•' 

HOH HH!flopua.nHe~t Ha Mmm .JtCT ieHrax, ratt· H c Mo.ltenHpoBaii.HilMH co

_CIHTHSIMH; HaKOnJIBHH!lMH Ha MarHHTHIIX.JI8HTax no M9TO.l(y MOHTe-Kapno. 

C Il9JI:&D 3KOHOMHH •.BpeMeHH ~BM H C03.l(aHHSI MaKCHMaJI:&HO- B03MOX-: 

· HOll rHCIKOCTH H y.l(OCICTBa B paC!ore. Ha- 3BM CjC 1604A -~ Clun . HCTIOJ!:&-

- . · 30BaH pSI.l( OCOC!eHHOCTell,- a HM8HHO: 
.- v 

I) qepe.l(oBaHHe npoBepKH pa3JIHIIHHX recroB c rtpoBe:iieHHeM' 

.l(OnOJIHHTeJI:&HilX pacqeroB; 

2) pa3.!(9J!9HHe T8CTOB Ha npOCT!le H CJ!OXH!Ie; 

. 3) B03MO!:HOCTli CyY:MHpOli!i.HHH H nocTpOeHHSl B3BemeHiUlX 

pacnpe.l(eneHHR; 

- . 

4) B03MOXHOCT:& OCYDtegrBJieHHsr' pexHYa npO.l(OJ!XBHHII oC!paCIOTKH

HH!f>opuanHH noc11~ nepepuBa; 

5) -qreHHe pettop.l(a B Cly!J>ep' 3BM npoBojHnoc:&-O.l(HOBpeMeHHO c

oC!paC!orttoR.npe.l(H.l(YJIIero- pettop.l(a. 

2. IIpqBe.l(eHo HCcJie.l(OBaHHe paspema~JI!eR cnocoC!HocTH. cneKTPQ:

MeTpa no uacce H yr11y B saBHCHMOCTH or_ HMnyn:&ca. 'Katt nomsa11o 
. • :''.' - • . > ·~ • < 

H3ytieHHe coorBeTCTBYDDtHX pacnpe.l(eJieHHR, paspemeHHSI cne~rpouerpa 
. . . . . . . '·'. ., ·. .-. . . . 

no.Macce H yrny onpe.l(eJistDTCSI !f>OpMyJiaMH (II). 3ro 03Haqaer, liT~ 

B HHTepBaJie HMnyJI:&cOB Ka.OHOB I0-50. rsB/c paspemaDl!la.f! cnocoC!:-

HOcT:& no yrJiy COCTaBJISIBT 0,2 of0,4 Mp8..!( H HHBapHaHTHOR Macce .J-

OT. 2,45 • .lt0,4~5 ~3B·.-~yll~HH8. pa~pemaD~eR cn~~~CIHOCTH cneKTpo

Merpan03BOJIHJIO Y11YIIIIIHT:& KaiiBCTBO OTC!opa ,l!;ByXDHOHH!lX pacn8..l(OB, 
-- -· . ··- "" . - . .- . '·. . 

TaK Ka.K KpHTBpHH no yrny H MaCCB SlBJISIDTCSI OCHOBHHMH npH HX '· . .)- ··, ... . 

or elope • RpOMe _ TOre, 3_TO HCCJI9.l(OBRHI'Ie HMeeT CaMOCTOSITBJI:&Hillt MBTO

,l!;HIIBCKOI! HHT:pec .l(JISI COB~pmeHC:tBOBaHHSI ~OOTB9TCTBYDJl!HX cneKrpo-

MerpoB. AHaJIOrHIIHHX Hccne.l(OBaHHtt .l(JISI ycraHOBOK raxoro KJiacca 

paHee He npOBO.l(HJIOC:&. 

'19 



~H3HttecKMe pesynbTaTH: 

I •. BnepB!l6 H3MepeHO 3HepreTHti6CKOe noBe,ll;eHI{e ¢a3H- aMnXHTy.Jril 

pEm:IHepanHH, Ha BO,II;OpO,II;e B- OCIXaCTH WCOKHX 3Hepnnt OT 14 ,11;0 50 rsB. 

. 2. 3KcnepHM6HTBnbHue.pesynLTaTN DOKa3HBaDT, tiTO'B 3TOM HHTep

BM6 3HeprHJ! ¢a3a aMnXHTY.ItH pereHepal1HH B npe,li;enax Oll!HCIOK nOCTOilH-· 

Ha, H ee cpe,II;H~e 3Ha'I16HH6 paBHO- If~{ a - 1'32.4° :!: 5. 7~ t liTO 

cornacyeTCSI c npe,II;CKa3aHHSIMH MRll c ytteTOM BMa,ll;a B rumnHTY,II;Y 

- §> H UJ DOXDCOB /!4/. . 

'3. Mo,~~;yn a.MmmTy,II;H pereHepanHH Zlf;1(pJl/K H ,~~;I$IJepeHnHanbHOe 

. cetteHHe ( d%t)t=o (KLp~ k"sp) yMenmaeTcSI c yBen_Htte\P{eM 3Hepnm 

no saKOHY (5) H (6) COOTB6TCTB6HHOoHanpHMep, 

.2.Jf~1Cp)j/K = (0.79:!: 0,'3)"P- (O.S:J! 0•12) _MCI/raB/C , 

'liTO COBna,~~;aer·c npe,II;CKa3aHHSIMH TO~ ze M0,11;6XH-/l4/. . ,- . - . 
4. llony'lleHH!le 3KCnepHM6HTMbH!le ,ll;aHH!l6'KaK ,II;XSI lflasll, TaK H 

,II;XIl MO,II;yXSI aMDXHTY,II;ll pereHepaitHH B ,ll;aHHOM HHTepBMe 3HeprHR 

·HCKnDqa~T HapymeHHe TeopeMH R.H.lloMepaHttYKa 161 B pacceSIHHH xao

HOB H aHTHKaOHOB Ha npOTOHax • 

.. · S. 3Kcnep~eHTMLH!le ,II;~HH!le He TpeCiyDT paCCl.IOTpeHHil Clonee. 

cn'oXHHX MO,II;eJiet! MKM c npHsnetteHJ.ieu ItOun1!eKcHHX nonncoB Pe,~~;xe, 

,II;HDOn-eD H To,ll;e /IO,_ 14, 18, 21, 2'3-281. 

6. Pa3HOCTb nOXHHX cetteHHJ! B3aHMO,l(6\1CTBHJ! KaOROB H a_IITHKaOHOB 

Ha npOTOHax A.o(p):: Otof(K0 p)-o-/::6t(K0p) , Bll'11HC116HHaH 

Ha OCROBa~HH nonytteHR!lX HaMH ,ll;aliHbiX ~l;fz~(pJI/1< H lf'2.t C HcnonL-

30BaHH6M o~THttecKon TeopeuH, JM6Rbmaetcn c yBe11HtteHHeM 3HeprHH 

no saKoity:· 

ascp) ;. {7.'3 :!: J)X P :..(o,5'3 ! o,I2) JlCI/rsB/c. · 
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3TH pesy~bTaTH xopomo cornacyDTCH c p~3Y11bTaTaMH M3MepeHHt! 

no11HHX H30TODH'IleCKH conpSIXeRHHX ceqeRHJ! ~ H ~ -MesoHOB ria 

H6J!TpOHax / 5B/• v 

H3 HMHX 3KCnepHJl6RTaXbH!lX ,ll;aRH!lX DO 4Jase H. MO,II;YJID _aMn11H- . 

TY,II;ll pereHepanHH MOXHO nony'llHTb napaueTp Pe,11;ze TpaeK~OpHH ci (0), 

KOTOpun oKasanca paBHHM · oL~)=0,5'3 ! 0,12 , ttTO xopomo co

rnacyeTCH c npe,~~;cKasaHHHmt MRM c y~eTOM BMB,l{a B aMnJIHTy,~~;y c.o 

H f n011DCOBo 

B. HesaBHCHMOCTL OT 3HeprHH B HRTepBane 10-55 raB n011HHX 

C6'!6RHlt Jr-rt B3aiD.lO,II;et!CTBHlt, ycTaHOB116RHaH ~ paCIOT6 / 62/ H . 

yYeHLmeHHe pa3HOCTH dO(p) t nonytteHHOe H3 HamH~ ,ll;aRHHX, CBH

,l(6T6XLCTBYDT 0 pocre DOXRHX cetteRH~ ~~- B3aHMojeJ!CTBHt!, He

SaBHCHMO OCIRapyzeHROM B paelore /5B/ •. 

9. 0nHpaHCL Ha ycraHOBX9HHllt! HaMH:3aKOR H3M~ReHHil paSROCTH 

DOXH!lX C6'116HHJ! t,o(p) H BhlnOX~HMOCTL TeOpeMH llOMepaHttYKat a -

TaKXe DllHRHMall BO BHID!amie CYJli6CTBYDI!(He ,ll;aHH!1e no ii'OXR!lJl ceq'eRHilM 

}\!. Bsam.~o,~~;encrBHt! ·B · oelnacnr ,11;0 55-raB/c, MO~~o oxH,II;aTL SaMeittoe 

B03pacTaHH6 D011HOro cetteHHil -~1'1..--BSaHMO,II;eltCTBHil yxe B OCIXaCTH 

I00-200 rsB/c. 
/42/ 

IO. Mil annpoKcmmpi>Bann namH ,~~;aHHHe· saBHCHUOCTSIMH (B) H (IO) • 
' ,-

· PesyJILTaT!l DOKa3HBaDT, 'liTO aCHMDTOTH'I16CKOe nOBe,ll;eHHe (!0) 11yttme 
. . r 2. 

y,II;OMeTBOpHeT 3KcnepiD.l6HTMLH.llM ;taRHHM ( t;f =: 4 npH 8 CTeneHilX • 

CBOCIO.JtH), qeM (B) ( :f =10) npx B c'iimeuax cBoCio,JtH). ' 

0CHOBH!le pesyni.TaT!" Ra?TOillllelLpaCIOT!l ,l(_oxn8,Jtu:8MHCb Ha 

Mel[)tyHapO,II;HOJ! KORlfJ~peHitHH no lfJH3HKe BHCOKHX3iteprHR B:lia.TaBHH 

(1972) K Me~yRapO,II;HOJ! KOR¢epeHitHX no annapaTyper~11H ¢H3HKH 

B!lCOKHX 3HeprHA. BO ~pacKaTH (I97'3);a TaKX6 onyCIJmXOBaHll B paCIO-

Tax I 50, ·5I; 60,' 6I,6:3f -
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