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!977 r. Ha sace,namm Crreru11JJI.11Js.HpOBaHHoro yqeHoro coBeTa Jia6o

paTop,rn: JI,nepm,ix rrpoOJieM 06'be,I(HH8HHOrO JmCTHTyTa ~epHUX llCCJ!e,I{O

BaH~. 

C ,nnccepTanm~tt Jlf.OlltHO 03HaKOMHTI,C.fI B .6H6JlllOT8IW 06'be,nn

He~Horo. ;llliCT HTyTa JI,neprmx • HCCJ18,Il;OBaHllft. 

. ' - ; 

·yqewtt ceKpeTap;, CoBeTa 
I<aH,nH,naT qJH3HRO-M.aTer.'.8TH'I8CRHX nayK IO.A.BATYCOB 

! 

OTRpHTl!e CP-HeqeTillJX ::iqxpm,Ton B pacrrn.,~ax uoJ1rmiarn.vu1;;x 

K°-Me~OI!OB CTl!MYJil!pOD8Jll! ::JRCITepm.IeHT8Jll,I!He 11 :reopeT.HtJeCKHe 

nccJie.ri;o:samur :sorrpoco:s , crurnamn1x c C, P, T, · CP 11 .r1pyrm.m 11po-

06paso:samurr.1n n crm;,mx, sJieICTpor,mrHnT!IllX 11 cJia6ux nsmH.1011eiicTnm:ix. 

HHTepec R uccJien;onamno 3Tl!X rrpeo6pasom:rnuii, n 'IacT11ocT11, 

R 3RcnepHM8HTMLHOli nponeprce T-11Hnap11a11THOCTH, ne OCJHlU8JI 11 D 

118CTO.fil!l88 npeMfl. B npouecc::ix C Y'I8CTl1Gl!: fill.YX 11y1CJIOIIOD OlJ;IIOl1 H3 

npWll!ll _ll;JIJI HO,fiOCJHoro p0,fi8 rrpoBcpOI{ HDJIJICTCJ! TOT rfmcT, 'l'l'O l!plIJIUl11f 

T-mmaplll811THOCTl/l JI)~CpHUX CHJI llll,188T <pyIF(131.i8IIT8JII,IIOC 3WJ 1ICIIHC _'(JUI 

qir,rn,nrn an;poIIHHX B38!,1li10fiflHCTDl!}f BOOUIQe. ,UpyrmI npH'IHHa 3!.l!CJI})qeJm 

B Torh, tITo np11m.um T-~11napll!aJ1THocT11, FaJiar:=in mi 1:a-rpm1y /,/Iv' -

pacceJIHl1fl pJITi cyu1ecTBemmx orpa11w1emrtl, tipcsmnatino c11111,110 y11po

u:aeT paccMoTpemre npouecc::i rniccemwn. :.J-ro o6cToJTTeJir,cTno 01rns11-

nneTCH oco6em10 BamruM 11pa noccTa110BJicII1m CE.;JTJIIIT.Yrt NJ/ -;me-

CCHlll1ll ;1pn lillf!BJiemm fil!J!allll'ICCI{Oii IlpHpOTCH !,:cxamI3,.-i3 ;Y!Y-P381lT-10-

neiicTBl1ii II T.n. 

B IIllCTOJIU\eii pa6oTe orr!1c1rnm01·cn Ol'fl'l'U r;o pacccnmrro nyrwo-

11on HYI{JIO!I[l!t.lI, B!l[!OJIIIeHll1!C UDTOpOM C ueJiblO 11ponep1m 1rnBeGTJ!Or0 

paneHCTB3. 11IIOJIJ!pll38!..i!l.'I-DCi[f,;/.:CTpllH", OCHOB81IH0ro W.l llpl,llll\l!IJC 

T-mmap11DH'rIIOCTII JI.fiCp!IbIX CllJI. 

.UnccopT/ll\lUI COCTOIIT 113 DB8.!(9IIl!H, 'l'pex rJiaB 11 33RJJI011CHl1.fI 

ll BIIHOJIHeH::i no r.;a•rer,naJim.; pn6oT I r"-7 /. 

IIepBaH rJiana JIDJUieTcf! nno_rr,noii 11 rrocnnmmra nsJio:r.temoo 

118KOTOpllX TeOpOTWICCICl!X 1Ip8fiHOC!1JIOK, a Tfl.K}.(8 KpaTKO!,IY oClsopy 11M8!0-

l!ll!XCJl 3RCnepllM8HT3JIEHUX ):\811H1JX no rrponepKe T;..r,mnapl!aHTHOCTl1 

n JV N -pacc8.fI11110:. 011a Hatill!HaeTc.lI c ommaHlll.fI (popMaJJ.H3Ma MaTPHUU 

@O'ht!,AliHJ:UULli UUCTirry'l 
B!lepa!:DI IlCf.llac{OOO"-Ul 

6MGfif;I .. --,-~•;;:,. 



paCCeJIHWI .ItBYX HyKJIOHOB (CM. § I.I)• M3BeCTHO, 'ITO aTa MaTp~a 

M, y.n:oB.l!eTBOPffiO!IlaJI Tpe6oBaHW!M mmapHaHTHOCTH OTHOCl1TeJlbHO npo

CTpaHCTBeHH!lX OTpaJJteHIIii, npamemtii 11 33piI.!(OBOii cromvieTpmr, MOJKeT 

6uTb npe.n:cTa.BJieHa B cJie.JzyIOmeM BlIAe: 

M= o(-,- fl (6, hJrt,_ii) +a(ti+a'; Jn+<f<i:i0r~ -;;y~ 
-+ut,TJrtTJ.,_ t [f"t,n1F;inJ+ (&;;;Jr-g;7JJ. - -

(I} 

3.n:ecb 6, 11 8:z - orrepa,TOphl Cill1Ha I-ro 11 2-ro HYKJIOHOB; - - - . 'h , n1 11 f · - XOpOlliO l13B8CTH!le 6a3l1CI!hle BSKTOphl B Cl1CT8Me 

I.\8HTpa Mace ,n;Byx HYKJIOl!OB. IIeprue II.fITb '!JISHOD BTOii MaTpl1I.\H ID!.;.;. 

Bapl181ITilhl OTHOCl1T8JlbllO orrepru:(Hl1 o6p£lll\8HM BpeMeHlt, a IlOCJie,n;mrn 

uetJeTeH ·oTHOCHTeJILHO aToro npeo6pasonamm. HM11mre aToro '!JieHa. B 

cpopMyJie (I) .n:aeT BO3MOJKHOCTb Bh!IlOJIHltTJ:, pi!.!( aRcnepm"1eHTOB no npo

nepKe ITpl1III.\HIIa. T-mrnapnaHTHOCTlt Jin;epH!lX CM. 

ADTopoM OTMe'!aeTCJI HSCKOJlbKO BO3MOlltHHX cnocoOoB 

aKcrrep1r:.1eHTMbIIoro Ha6mo.n:entm. T-He'IeTHllX aqxpeKTOB B NII· -paccefi

Hl1l1 (cM. § I.2). B nacTO.fII!leii pa6oTe ,1J,1IJI aToii QeJil1 1mnom3yeTcJI · 

cpa.BHCHl1e .n;nyx ITOMpl13ru:(l1OHH!lX rra.paMeTpOB: ITOMp113a41m - p ( '/J) 
11 ac.1MMeTp1111 - (i ( ~}: 

- -P-= Sp5,MMf 
SpM fl.1i' 

-11 (P = 
-Sp/116,H+ 

Sp /11/i,ff 
(2) 

3.n:ecb M - Ma.Tp~a ynpyroro paCCeJIHM .n:nyx HYMOHOB •. ~pMa.JlbHOe 

pa3Jil1'Il1e MeJK,n;y }> II GP° BO3Hl1K8.eT 113-38. Toro, 'ITO ~ 11 /vf 
He KOMMYT11pyIOT MeJK,n;y co6oii. -- -BeJIWll1Hll J) 11 cf CBJI38.Hll C T-He'IeTHllM '!JieHOM MaTpl1I.\hl 

(I) cpopMJJIOii: 

P-rr= 
Ltfn,t-'li(o-c) 

I (tl) 

2 

(3) l 

r.n;e I ( 0) - n;11@icpeHI.\HMbHOe cetieH11e pacceJimur, i 1 
11 di E -

'IJieHll 8.!-IJIIJil1TY.D;!l paccemnur (I) 1 Hapyl1laJOOIH8 H coxpaHH!OU1H0 BpeMeHIIYIO 

'!eTHOCTb, COOTBeTCTBSHHO. 

T-Hemmapna.HTHaJI aMIIJil'[Ty.n:a uoxeT 6llTb rupaxeua 'Iepe3 

T-ne'IeTH!le sua'IeIIM neJIH'Il1H q'a3orux c,n;nirron /VIV -pacceJimlff 

A e-t-J • 3,n;ecb f - op6HT8.JlbHHH MOMeHT. 

B § I.3 rrepnoii rJiaoo KpaTKo o6ospenaIOTCH 11Me10U111ecJI ::mcne

p11MenTaJib1rue ,n;aHHlle ITO nponepKe T-mma.p11aHTHOCTlf D pp-paCCeJIHHvI 

n o6JiaCTlf ::meprlfii (!40-640) li!aB. OTMe'Ieno, 'ITO ycpen;nemre ncex 

U3B8CTH!lX l'J H8CTOJIIIl8C npeMH ::mcnepl1M8HTaJlbllllX .rcamrux D;JlJI crnnyca 

T-ne11nnap11aHTHOH q'a3U _il Jl ( eCJil1 npe.D;ITOJIO~l1Tb OTCYTCTBH:e ::mepre

THIJ8CKOii 38Bl1C11MOCTl1 :3Toii: B8JIH'Imill B o6JiaCT!i ::meprnii {!40-640) 

l,laB ,rcaeT CJ18,D;YIOU111ii pC3JJlbTaT*): 

Sin J1 = -0.012 ± 0.019 (4) 

TamrM oelpasoM, na yponue (2-4)% OT MaKc11Ma.nM1O .nosMoJKnott BeJ111-

'Imru .At sKcnepHMeHT, l!O-B!IAl1lliOMy, ne nponrnope'IlfT npmm11ITy 

T-11nnap11aHTHOCTH JI,rceprrux c11JI n pp-pacceJin1111. 

3KcnepnueHTaJihHaSI llHfjlOpM11UlfSI O pa3HOCTll P- (X 
B pp-pacceJIHl11f 61wa npoaHaJI11s11ponana. B pmie pa6oT Epaiiena H .n;p., 

rJieii3epa 11 ,n;p., Cl!MMoHeyca 11 _n;p. • (c~1. ,n;irccepTal.\lITO). Brno noRa3a

uo, 'I'l'O sqxpeKT HapyrnenM T-mmap;mnTHOcT11 · D N IV - coyn;apemUix 

,D;OBOJlbHO C !UlbllO no,n;a.BJieH B COCTOJIHl".lIX C ll30TOITH'IeCKl1lv1 Clll1HOM ! , 

r,n;e, corJiacHo pactJeTaM, nanpm11ep, Epatteua, BeJIH'I11Ha P - (j? 

'If) B npe.unoJioJKeHlnr, 'ITO sna'!e!UlfIMll 
MOJKHO npeHe6petJL. 

3 
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ue npeB1llll8eT no uclcomm·HoiJ: neJili"!lllie qerupex npm{eHTOll 11pv. :rneprm; 

640 1.1::iH. 0,1\Ilf.llto COP.'IaC!IO 3THM aBTOpmil, n COCTOJIIIWIX C l!30CTIHIIOI.! 0 

pasHocTI> P- (? 1110JKeT .nocTnraTI> npni11epno 0,3 rrpn paccem11m 

D O(JJIUCTl'I 3)IeprHii (40(}..700) 1.1::iB, 

TaR11:,1 oclpnsou, 1mrc aTo cJie,n:yeT us pacloT Epa11eHa n· .lW•, 

PJrP8CCP.JlHJ,'{O OTIIOCI!TCJII,HO CJiaclo 'lYDCTBl!T8JII,HO re B03MOJ!HOM npl!MeCl'I 

T--He'leTrrux 3Clq,ercTon n noTP1mna;1e D3aHMo.n:ei1:cTBI!Jl, 1rn1.1 pn -pac

ce;u111e. C 3'.l'Oii TO'lRH 3pC1111ff (JOJiee nepcnerCTl'IBHHMH JlB.'lfIIOTCJl OIIHTH 

no l'ICCJie.n:onamoo pn -pnccemrnn. 0TcyTcTnne TamIX .namrux n 

Jl!!Tepa'.l'ype nooy.n:l!Jlo nae rrocTaBl!Th onuT no onpe.neJieHl'llO pa3IIOcTn 

P- ff n p11 -paccemmn 11pn anepr1m 640 l,l::iB n, Tofi oclJiacTn, 

n rcoTopoiJ: corJiacno conper,.'.eHHHM npe.T(cTanJieHHJIM o MCXaHl'l3Me NIV 
B3811!,IO.f\8HCTBl!ii O.limnaIOTCJl MaRCllMaJII>HHe 3qxp8RTH 11apY1ll8lll!Jl T-'lCT

llOCTll. 

BTopaH rJiana nocrurn1e11a aRcnepm.1eH'l.'aJ11>HOMY nccJie.n;onamno 

yrJionoii 3aB11c11MocTl! napaMeTpa noMp1!3au,rn P pn ( i~) l'I nponeprce 

Tipl!HUlma T-HIIB3pUallTHOCTl'I D f /1 -paCCC.fIIIl!l'I npn 3HeprUl'I 635 M::iB. ' 

§ 2. I 11a'l1maeTC.fI C 8HaJIU38 D03MOlltHOCTefi l'ICTIOJII,30B8Hl!Jl 

.nefiTpoua n 1rn'_iecTne HeilTponnoii Ml!l!leHI! n ol.lliTe no pn -pacce.fimuo. 

OcHOB11BaHc1> Ha pesyJII>TaTax pac'leTa noMp1!3f.lUl!l'I· P- · I! napru,1eTpa 

acmv1MeTp~11 (? - .n:Jlll npoToHon, pacce.fIHIIHX Ha .neiJ:TpoHe B ycJio

mmx mmeJ,1~Tmrn, cooTneTcTBYKXI!efi perHcTpDUHI! cnooo.nnoro pn -
ir pJrpacce.HHHii npn aneprm~ 640 M::iB, a TmOKe Ha peayJII>TaTax pacfoT 

.npyrnx anTopon, B .IIJICCepT3UUl'I Cr{CJiaH mno,n; 0 TOM, 'ITO 3aMe!la 

cno6o.nnofi HeiJ:TpOHHOiJ: Ml!l!ICIU! 11CBJl38HHoii" D . .neiJ:Tepl!~ rrpl! l'l3MepeHHJIX 

BeJiwnnru paanocTH P- 0 n rmaaHyrrpyroM p h -pacceHHl!l'I npl'I 

sHeprmi: 635 !;!sB npnne,lleT K ournOKe He oonee.,., (0,OI+0,02). IIo-

4>.: 

1 
\1 

' f" 

CROJII>KY aTo 3Ha'lenl!e MHoro MeH1>me BeJil!'ll!Iru pa3HOCTlf P- C? , 
npe.ncRa3lrnaeMou EpatienoM B p l'1 -pacce.fIHl'III npl! s11epr,rn 600 !.!:ill, 

U Haxo,nl!TCJl BHYTPI! norpenmocTI! H8llHIX 113MCpe1mi1:, TO 33MCHy npo

uecca cBo6o;ruwro pY1 -paccemnm Rna31mno60.mruM <pn > -pacccmmer.1 

Ha ,n;etiTpone MOlltHO C'll1TaTJ, ,f\OCTO.TO'lHO rwppCltT!IOii. 

)laJiee B § 2.2 .na.eTCH oclU\Ce OTil!C8HIIe s1:cnepm.1CHT8JlbHO!i yc

Tfl!IODRlI (cM. pl'IC, r/1 ,3/. l3oJiee rro.npo6noe orrncamre oT.neJIL1rux 

r,pymrux tJa.cTeii Ir yaJion .n_aeTC.fI n n9cJie.ey10u1nx pa3.neJiaX ::JToil rJiaru. 

VlauepeHHJI 011Jll1 Bll!IOJI!leiru mi HeTIOJIJlp1!30B8IIHOU ll,ytme !lpOTOIIOD cmrxpo

Ul!RJIOTpOHa Jia6opaTop1rn .fIJ\ep1rux npo6JieM OHHH n pn ::meprmr f,35:tI5 

M::iB. IlpOTOHLI, pacvelJHH!le l!eiiTpOHmm )leiirep}ill, BIJ)T,CJI/!JIUCb CHCTel.!011 

CUl!HTl!JlJIJlUUOHHilX C'lCT'll!IWB. AnaJill3 noMpl!30UUH npOH3BO.l~l1JICH C 

n0Mou11,10 nonTopuoro _paccemnm ua r.nnue1m-auaJI11aaTope c am1Jin3npyKXI1el1: 

CTIOCOOIIOCTI>IO, RO'l'opaH uaxo,n;MaCI> B OT.I(CJlbl!IlX 113!:lepemmx. 

B § 2 .3 no.npo6no OTil!CDHa Cl!CTP.l,la TpaHCllOpTl!pomrn IIY'HW 

npOTO!IOB 1'13 rJiaBHoro 33Jia CHHXponmLJioTpOHcl (CU) B 3ICC!18pnt1C!IT3Jlb

Hhlli saJI, a Tamte npoue.n:ypa H06JI10,n;cu11li 3a pnnoM ero pa6o'lt!X x.aparc

Tepl!CTl!R, 3HaHHe KOTOPllX OL!JIO !HJ¼HllM npn npone,nemm HaUiero 

srcc nepHMel!Ta. 

B § 2 .4 ·onncana reoMc'l'pl!.fI OTTHTa ( CM, raon. 11 n ;(ncceprannn) 

I! oco6eHHOCTll ICO!ICTpy1ml'li1: UCITOJII,30B8l!l!HX C'ICT'llmon. OT,nCJibHbJM 

11aparpacp (§ 2.5) oTBeneu onncnHl'IIO nei!Tpomroro .neTercTopa, ru6opy 

ero IWHCTpy~IUI I! ~eTaJII>IIOMY H3ytJemno era xapaKTCpHCTl!l/3/. 

Bee OCHOB!Ilie padoqne xapaRTepUCTl!Rl! yC'l'OHODRl'I 611Jll1 l'l3y'le!ru 

B paOO'll'IX yCJIOBl'l.fIX Ha llpOTO!ll!OM nytJKe, paccennaBl!l8MCJl ua ,J.(efiTe

pnenon Ml!l!len/11. 

5. 



Puc.I. Cxm.ia :mcnep1IMeHTaJibHOli ycTaFIOBrrn. UmppaMu I-12, I' ,2' 

06O3Ha'Ielill HOMepa C'ICT'IliROB. 6,8,9,IO u,A - C'IeT'Il'!Rll 

8JIT l'J.COBl18,lJ;CHllli. 

P.,11 
P,., ♦ ·HQC'm.f)OO. a,.,,, 

~ ~•-6l5•'6 0,3 ! l I?. D,.,nPIIOIUf/P ... '+ 1::1~; 
0.1 ~. 0.0 _., + + _., 

+#w,1 .. ., 
-tu 

20~060IOJ(l()ltOl'IONJII 
I, rpag., C'l{N 

Puc. 2. YrJioBrur aami:c lJ:MOCTb napa.MeTpoB noJJJipnaarum - Ppn ( ,J} 
u acnMMeTpmi - ft pn l iJ) B p n -paccemmu npn aHeprnn 

635 MaB. lJ:epirue TO'IKH - :mcrrepHMeHTaJlblllie peayJibTaTI:l 

HaCTOIImeft pa6oTll. 

6 . 

t 

1 
I· 
I' 
I 

\ 

.. 

''F 

.l{aJiee rro,n;po6HO H3JiaraDTCH (JJIOK-CXCMa 3JleKTpOHl1RH, npoue

_n;ypa Bbl,It8Jl8Hllfi aKTOB pn-u pp-paccemrnft H .n;eTaJibHO aF!8Jlll3HpyIOTCH 

BOIIpOCI:l, CM3aHirue C <p()HOM l'J.3MepeHllli. OiillT IIpOBO,lJ;HJICII B J!HHHIO C 

SBM XhDJieT-IlaKKap.i:t THIIa HP-2II6 C. B Ka.tteCTBe 6yqiepnoro ycTpolicT

Ba nru~TU HCIIOJ!b3OBaJICII a~aJI,13aTop .AH-4096 mi; JiillI Olillll/3/. 

B § 2. 7 o6cylK,ll;ellli :mcnepHMeHTaJibHlle BOIIpOCbl. CBfl381Il!He C 

npone.n;ettneM aIIaJIH3Hpyranero pacceHHM H T .,n;. B nameu oru1Te ana.n11-

sHpyranarr crroco6ttocT1, rpaqiuTa orrpe,n;eJIHJiac1, B rrapaJIJieJibHUX usMe

peHUHX, O.lJ;HOBpeMeHHO C BU!JOJlH8Hl'!eM OCHOBllllX ll3MepeIIUli IIOMplI3aIU!ll 

B pn -pacce.HHHH, nyTeM nsMepeHWI acUMMeTpn:a e<P P> -Kmrnuyrrpyroro 

pp-pacce.HHM na rr,n;pe ~ 2 no qiopMyJI/3-5/: 

<pp, 
e<p P> = Ptpp > • Re . . (5) 

3,n;ecL A.pp> - rroJUipus~M npoToHoB B rrpouecc e KBaauynpyroro pp

_pacce.HHM; R;PP> - aua.nnsnpyrana.H crroco6nocTb rpaqinTa. IlpH STOM 

B COOTB8TCTBllll C pesyJILTaTaMU rrponepKll T-0:HBapllaHTIIOCTll B yrrpyroM 

pp-pacce.HHUH IIpH STO:li Sl!eprlll'J. rrpe.n;rroJiaraJIOCb, 'ITO BUIIOJIHHeTCII 

CTporoe paBeHcTBo "noMp0:sarinrr-acm.1MeTpM" npn KBaa0:ynpyroM 

pacceHHUH .D;BYX rrpOTOHOB B II,ll;pe ,n;eliTepM. (JJ;eTaJibl!Oe O6cyl!Utem1e 

sToro nonpoca ,n;atto mme, B rJI. Ill). UaMepenirue na.MH snatJeHWI 

cpaBHUBamclI C pe3yJibTa'l'OMU ,n;pyrux 8BTOpOB, noJiytJeHiruMU paRCP, 

npn (JJIU3KUX SHeprW!X B OIUlTax no CBOdO,ItHOMY pp-pacceaann 

( cu. Tadn. 7 ,ItHCC8pTa1.u111). 

,ll.n.,'1 KOHTpOJ!II rrpaBUJibIIOCTU orrpe,Itenemrn 8H8J!U3llPYKll1UX 
<PP> · 

cnocodaocTell, Re , dl:lJI rrpoBe,n;eH ,n;onoJIHUTeJILlllili H ueaanncHMlli 

KaJIH6poBO'Illli:li OIUlT Ha nytJKe IIOJ!IIpll3OBaHirux rrpOTOHOB. STo 6b!JIO 
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cneJJallO I(JUl ,unyx 3!!8'I81Illli :meprnu rrpoTOHOD. Y.n;oBJICTDOplTTCJ!bl!Oe 

cT□ 1'IlCTH'Iecrwc ccrJiaune n neJiwrnuax !le , miii.nemrux n:ny;::a pasJiutJ

mrnu crroco6aw1, IIO.D;Tnep~u~aCT rrpaRUJ!bHOCTb 11 RoppcICTIIOCTI, I!8J;Jei,i 
· <PP, 

npol\e.uypu naxoJK.ncrmH Re • 
AuaJIII3 H 113Mepemw !fiOHOBLlX co6HTHH llORa3aJrn,tJTO rrpn perncT

IJalUlll mcToB p n -paccelll!IIH ua C ~.2 -Mnruemi cyr.ll'.mprlhifi rvo11owfi 

O'I'C'!CT BUpaJ:meTCJJ: rfx)pr.1yJiofi/3/: 

Nt}-•c~ N;;__CJ;8.(C$:2)+;v-rr!/J2 J+N'+(r ). CG) 

3,necb Ne:: .<:vB. ( (1 l;;.) - cJiy'lafirnrn com1a,nemm nMrryJir,CoB B Ra

rmJie neH'rpomroro ctJeTtJmm c aRTaMn "ncTmmoro paccemmrr" n npo

TOHHoil neTBn .YCTaHoBrrn (c;,,. pnc.I9a ,rurncepTarum); N-{(:,Z/1.)
c'IcT cxer,1U coBrra.nmmi1 CC 4 ( n pM-pacceJimrn) c y6pamru11. anaJJ.nsaTo-

poM (er~, pnc.196 .U:HCCepT8IU'1U)j fV-r- ((!) - qJO!I OT yrJiepo.n;a 

B C!xJ,2 -lvllffiICHI! •. CyMMaprrui1 qx:rnoooi1 OTCtJeT ( 6) paBHJIJICJI np~epHO 

20% OT IlOJIHOll CROpOCTli c'IeTa pn -:-pacceJIHM. 

§§ 2.9 H 2.I! ITOCBJill18Iru HSMCpeHMM acHMMeTplifi, aHaJJ.li3Y 

(? p n , JIO.lKilliX ::lQlpCRTOB If 00Cy'1r,l{Cl!lll0 IIOJiy'ICHllllX pe3yJILT8TOB. 

8rccrrepnMenTaJI1,rrue snatJeHM Jieno-rrpawx acnMMeTplifi/2- 5/. 

NL -IVR 
epn ::: 

IYL + l'IR (7) 

naiin:emn.e .D;Jl.fl CCMlf 3118'ICI!HH yrna \J1 , IIpHBO,wITCJJ: B TaCJJI. I. Tm,! 

JKe .n;allLI SIIatJemm rrapm,ieTpa rroJIRp»sa~l!H l}in ( iJ-) • ,ll.n.H cpamrermrr 

rrprme.n:erm snal!el!lill napaMeTpa ft' pn { ,J) , Hafi.nemrue paHee rr. II,)ute

.'IenoruM n .n;p. YrJJoBaR sannenMoeTL o6onx aTnx rrapaMeTpon 'Prn { ,J} 
a G:prJ VJ MmoeTpHpyeTeJJ: pae .2. Ha aToM rpaqimce rrp1IBe.n;e1ru TaRJKe 

srm•JeHUH: flpn { 0) MR .eoeen1rnx aneprnii 600 n 700 LlaB, H3MepeHirux 

tJ::mrou H .[(p. (er, .. .1\.lCCCP'I'3UH10), 

8 

1' 
Ji 
(' 

A 
V 

i 
G:;· 8c53c58~8 

0 0 0 0 0 0 0 
I +I ~I .:!i' d' d' j;I +I 
~ e3 q O q ,Ha O ~ 

0 0 0 0 0 0 0 
I I I 

.t: WOLOOOOO 

~ c5 8 e3 8 c5 c5 8 
r.., 0000000 
\.:.:> +I +I +I +I +I +I c:51 
<::J ~~~c5~iC') 
·t1. C') H q O C') C') C') 
~ 0000000 
-..:.> I I I ...__, 

~ o ro w o w m m 
~ c5 e3 8 8 8 ~ 8 
(.l, 0000000 
<l +I +I +I +I +I +I +I 

0 m m O <.C I:'- N 

+J ~ ~ 8 8 ~ ~ ~ 
Q. 0000000 
'-- I I I 

A m N ~ 0 0 ill 0 

tc, e3e3e388~8 
Ver:. 0 0 0 0 Q O 0 

..--, +I +I +I +I +I +I +I ..._, wt--mmmwt--
At1 ~ ~ ~ I i ~ ~ 
:s:~ 0000000 
vCI: 

s:: 8§~C:IC:l~~ 
0.. o o o o .o a o 

---.. oOOOo .. oO 
Q,<l ~I ~· ~I ,:!;I ct' di J;' 

H W N O CJ') I:'- H 
'ti ';. o. o. o. o. O. Ha 
~. 0 0 0 0 0 0 0 
"' I I I . ..._,, 

:icnm Nm0 
2'~ ~omqrom~ 
~ L C') ~ ~ ~ 8 ~ ~-
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I{oJill'IecTBemm o cTeneH11 corJiacoBa.HHocTn Ppn 11 (i pn Mol!tuo 

cy,nJ1TI, no BeJill'Il1He HX pa3HOC'l'l1 , ROTOpa.lI np11Be.n;eHa B TadJI. I 11 

n01msaHa Ha p11c.3. Ode BCJ111'HillH ( J> 110 l CT8Tl1CTHtieCRl1 xopomo 

conn~BIOT Mel!tey cocioii. Ycpe~eHl1e no Bcer.w 11CCJIB.IJ;OB8HHOMY HBMII 

IIH'repBaJIY yrJIOD (34-124°) C~M .l(8JIO ~ cpe,ZUiero 311U'IeHIIJI pa3HOCTII 

P-<1 Bemr,rnn/3-6/ · · 

P-<J! ~ 0,OI;t0,C12. (8) 

Ila OCHODe 3Tl1X 3ItcneplIMeHT8JILHh!X peayJII,TaTOB (CM.TadJI.I) 

D .n;nccepTa~nn C,l(eJmH DllBO,l( 0 TOM, 'ITO paBeHCTBO p ~ ff B pn -
paccen:un11 codJIIO.n;aeTc.fI Ha ypomre omndort naMepemn1 n HeCROJII,Ro 

rrpo~eHTOB. Hcxo.wr rm ::>Tl1X peayJI1,TaTOB II peayJII,TaTOB qaaoBoro aHa

JI11aa, Mu Bwrnci11rnn OTHOUJeHne B03MOlKHoi1 Benn'Il!HU T-He'IeTHoro 'IJieHa 

It nomroii aMITJIIITy,ne pn -paCCe.lIHM nplI :meprlIII _635 M3B B npe.nnoJIO

l!teHIIII, 'ITO ~ t ~ J m f • OrtaaaJioc1,, 'ITO cpe.nwm BeJil1'Il!Ha OTHome

Hllll /J..e f /v j pr; B lICCJie.l(OB8HHOH H8Ml1 OciJiaCTll yrJIOB paBira; 

Ref= lmt = o,oo + O,OI. 
'fTin Vlpn -

3.n;ec1, lpn - .n;ncflIJepe1mUaJI1,11oe cetJe1rne pn -pacce.FIHM. 

(9) 

COOTBeTCTBeHIIO ,l(JI.fl BeJil!'Illlill T-HelIHnaprraHTHOH (p:l3ll paCCe.FIHIDI 

D COCTOJI!UllI C opdl!TaJII,IIUM MOMCHTOf.1 { =0 dUJIO IIOJiy'IeHO H8Mll 

aua'Ieurre, panuoe/3- 5/ . 

) J = O,OI :!: 0,C12 {IO) 

BeJil!'Inna ) 1 a ero oumd1ta cJiema saBHCJIT oT Tlina nadopa qiaaoD!lx 

c.n;mrron, rrcrroJI1,ayeMoro rrpn BH'Il!CJierm,rx J..
1 • 

Haii,nemrne !18.MH 3Ha'IeHHfl p83HOCTII P -fP cpaBHlIBaIOTC.fI C 

peayJI1,TaTaM11 TeopeTmecmrx 11pe.n;c1tasm111H , c.neJiaHHh!X .rtJl.lI aToii 

ne.Jl!I'Illlill. 3-rn BH'IlICJieHM OCHODaHH Ha rllIIOTe3e Cy.n;aplllaHa O TOM, 

'ITO BeKTOp!llle II aKCIIBJII,Illle IlOJIJI, D3alIMo,neiiCTBYJI C a.npoua1m,11p1IB0-

.WIT K napymeIIIIIO CP-'IeTHOCTII, a IIplI crrpane.n;JilIBOCTII CPT-TeopeMl:l -

11 T-'IeTHOCTII B N N -naalIMo.neficTBlllI. 

10 

9-d 
4l 

/!l 

O.I 

11,DK=:::--t=± t t I· /9 
~o,, 

-D,1 

·-0,J 

Z/J 411 ID ID /DO 110 140 114 
1',""'-4.0 C4H 

Pac .3. 3KcrreplIMeHTaJII,HO Haii,ne1ma.fl aanHCllMOCTI, paa11ocTn {P-(J }pn 
oT yrJia pacceJJHl!R D c.~.M.;r.nRp11 -paccemmrr npll aHepr1rn 

635 MaB. ~ep!llle TO'IKII - peayJII,T8Tll H8.CTO.Fimeu padoTu, 

CIIJIOmllhle_ KplIBile -. 11pe.n;c1rnam1WI TeopeTll'Iecmnc padoT 

EpaJiena 11.n;p. 

:r ~ i _ .. ~ 
2 " 6 

a ,a 12 R 

P11c.4. SKcneplIMeHTaJII,HO Halt)J.6HHaJJ 88BIICIIMOCTI, BeJill'IlIIJH paaHOCTll 

{ P-(i },pp>~ KBaaeynpyroro pp-pace e.lIHIDI np11 aHeprllll 

635 MaB, OT 8.TOMiiOro Beca A .rmpa,-MlI!UeHll. 

11 



O.n;m1 a3 pe3yJII,TOTon Tmcoro pac'rnTa WI.fl pn -pacce.mnm npvi 

:me.prim 600 U:iB, IlliJTO.'IH8HI!Hil: IIC,llUBHO Bpail:eHOM 11 .n;p., npvine.n;en Ha 

pac.3, mrccTe c :mcnepv.r,1e11TaJILHmm 3Ha'IeHMMl1 pa3HOCTH 'P -(t', 
no.11ytJc111ru:.:n n m.H~ToJimei1 pneloTe. PactJeT_HD.ll Kpmia.11 v130Clpmi1ena Ha· 

aTor.t pncymce J~BYMH JJIU!l1HMl1 ( I If IT), CllMMeTpl!'I!IDMa OTHOCIITeJII,HO 

OC!! u(Jc11vrce, ncJie,l~C'rl:ll1C HP.OTipe.neJieHHOCTl1 3II81ca KO!JCTaHTU D3aHMO

)leiJCTBYI/J f} { r,ie30IJa C IIYKJIOHOM. Ha 3TOI'O pncymca MOJ.tl!O Bl'.U(eTI>, 

'!TO TeopeTntJeCIC!I npencm:rnamrue 3Ha'IeHiffi pa3HOCTP.: P-0: C~I,!10 

,yrJilltJc!IOTCJI O'l' HyJJJl H !IC corJiacyIOTCJI C .n;arnillMl1 Hamme i;rar,iepemrli. 

;ronc:11CT BCJIIItJmru x._2 , rrpmconmnerocII Ha o.n;Hy mccnep0MeI1TaJ11,11y10 TO'l-

1:y, T(JIJI KpI!llUX I ,: IT ,D;aeT 3Il3'lCIJlm, paBirue 3,5 I[ 3,8 ' COOTBeTCT

nemro. 0-rcro.na 1.:oimo amcJil~'HITI>, 'lTo .lVIR coxpaHemm cxer&i N N · -
n3am.:0.:r,eilc1·nr1n, 11a3m;nner,;ofi B~m'1cnoM-Cy.naprunno1,1. n .nJIJI .nocTmiteHM 

COI'JIDCI!IT C ll'.n::m.m pc3,YJII,T(lTQMtl IWHCTRHTY B3alTI\10,l{eHCTBlffi fl, -Me30-

mi C HY[CJ!OHOL: CJil'J.IlYCT yr~eJIHl!l!TI, npm,ICIJIIO !13 noprrnmc. 3TOT Ham rurno,n 

HclXOI{IITCH B corJincmr C [lJ!DJIOI'lltJIIU/._l 3a!{JIIO'lCHIJeM, C,I(CJI8IIHUM 118,l{(lDflO 

B _pnclOTC BpntieHa 11 .HP·, ICO'l'OIJhlH na OCHOBe HeKOTOpUX neony6JIIW.OBaH

lillX B JIHTep:JType a1ccnepl!MeHTaJII>1rux peayJII>TaTon rpynnu JlaMHra 

l1 ,n:p. rro H3tiepemuo napaMcTpa P Hp!! 3Heprl1l1 520 l1 600 UaB nepe

cr,10TpeJI npeJKJ-me 3HU'IellHH JID_pcu.:cTpOB CBOeii MO,TJ;eJIH • 

TpeThfl rJiaRa ITOCBHl!lella H3Mepcm1JU napm.teTpa ITOJIIIp113DJ..1Hll 

~pp, D 1rnaanynpyror.1 paccem11m llpOTOIJOB Ha Jiel'IWX .H,n;pax. He--

06xo,nm,1ocTb npone.nemur aTHX ua1.,epe1rn.ti: npo.l{m,TonaHa cJie.n;ylOO\m.m 

coo6p:urnmuu.m. I{mc yiiw on:etJaJiocn (B § 2. 7 wrccepTa11m1), aHaJIH-
<PP'> 

3Hpyi~nJI cnocoel11ocTo Re r.rnmcmI ;:i 2 n HallleM omnc no 

II3Mepellll10 napa:✓ieTpa ?pn , IIDXO)lHJiaCo B npe,n;ITOJIOJKemUI, 'ITO npH 

KBa:i1zynpyrm.1 pp-paccemnrn Ha .neiiTep;rn BEHIOJIHIIeTCII panel!CTDO / 6 ' ?/ 

fpp> -= G\pp., · ( II) 
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CTenenI> IllillOJII!elllm 3TOI'O COOT!IOIUel!llfl D rrpouccce !CB33!TYIT

pyroro pacce.IIHIIH aKcnepl!MeIITaJibHO. He nccJie,nona.Ha. IloaTm,w ocuon

IIWI ueJII, l13MepeHIIH, Olll!CUBaeMUX D rJI.Ul, 3aI'JIIO'IaeTCJI l3 nponeplrn 

paucHCTBa (II) nyTeM npm,ux ll3Mepe1rnii II B mJXOJ;u\CJHlll Cl!CTCE8Tll

qec1wii: norpelllnocTn :mcnepHMeHTaJII>HHX peayJinTaTon, onnc:.i,mrux 

HaMn n npe,nu.n;ymefi mane. 

rJiana Ha'IHHaeTcR c l13JIOJKemm nocTa11omrn aa.r¥'1tJn n ycJionnii 

rrpone.n;eHllfl oruna. OTMe'IaeTcJI, 'ITO yc.'!OBW1 on11Ta n nu6op mmm,m

TimH pacceIIHlm 611JI D OCHOBHOM o6ycJioBJieH :mcnepuMe!ITOJIJ,lllJl.m pe

ayJII>TaTaMI! pa60T!l H.I1.IleTpona l1 ,np. (CJ.,1.JIIIT-PY K ,!(1-!CCepra111m). 

D § 3.4 npHBe.n;eiru peayJII>TaTU n:iMcpcmrn. IloJIIIpnaarum npo

ToHoB, KBaanynpyro pacce.IIHH!1X Ha rrp0To11ax, cn·aaa1rnux nHyrpu il,npa, 

l .6 c'2, 
Ha.xo.n;MacI> .n;na ;r;nyx a;r;ep: L n • 

B JIUTepaType WIJ1 KBaaeynpyroro paccc.H!llffi IlpOTO!IOD Jlf)OTO

Ha.Ml! /.,i I'! C rrpu F.=635 MaB yJKe HMeIOTC.fl ·- neKoTopue nmuruc o 

rrapa.MeTpe 0<p P> • · CpaBHe1me c peayJIM'aT::ivu 3Tl!X nar,iep·eunn napa

MeTpa acWt.MeTpl!l1, {J<p P> , BUITOJIH~HI-rue uaMII llpl'I Toll: Y.te :JiwprHH 

l1 .n;JIJI Tex JKe yrJioB pacce.IIHM, yi-aa1rnaeT aa xopmryro cTaTHcTIItJecKyro 

corJiaconannocTI> o6ol!X peayJII>TaToB (cM. TaclJI. 2l6
,
71

• 3Tn pc

ayJII>TaTu n,03BOJIJIIOT 3rucJI!O'Il1TI>. 'ITO npn 3I1Cpr1rn 635 J.I3]J Ha ypoBHO 

TO'IHOCTlI B necKOJII,I{O npoueHTOB COOTHOCICHHe "IIOJJilpll3al{I-I/J-aCm.u.teT

p!m" co6J1IO,n;aeTC.fl TaKllte n: B npoueccax rrnaaHynpyroro pacccmmH 

npOTOIIOB npOTOHill,U! JierI<l!X .fl,T(ep { /.,i G ll C '2 
) • 

naJiee B § 3. 5 auaJIH3npyeTCII aan11cu1-1ocTI> J>-Gf o-i aToMHoro neca 

.fI,II;pa (cM. pnc .4). H? ~TOM pncymrn npnne,l{e1ru TaIDKe ,nauHHe n .nJIJI 

CB06o.zu.ror_() pp-pacce.IIH!m rrpH a_11eprv!l1 635 _l;laB. Illl,IU{O. tJTO B IIHTeJ_r- . 

Balle .fl,II;ep oT f--{ 1 .n;o C'2 aaBIICIDIIOCTI> P-G?:f(ll}ue rrpoT11Bope'IHT 

HI! JIHHeMHOit F(fl) =0,004(A-I)·- cnJiolllHa.fl JillHM Ha pnc.4, HI'! 

KOIICTaHTe !(fJ)=O,OI6 - IllTpl!XOBruI Jlv!Hlffi. 
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Ta clJI!fila 2 • 

J;ii·~ 
JLnpo 

IJ~P, ( e ± fl e )<PP> (fl-:!: tJ !I )<pp> rm CU,M. 

1 /JG 57 0,177 .:!: 0,0!4 . 0,367 :!: 0,017 
2 c,2 57 . 0,I56 :!: 0,014 0,366 :!: 0,0I8 

( J) ~ 11 p )<PP> (G: ± ti& Jpp> (JJ-Cf )<pp> 

1 _ 0,482 :!: 0,044 0,433 :!: 0,036 0,049 :!: 0,056 
2 0,426 :!: 0,044 . 0,393 :!: 0,030 0,031 :!: 0,052 

HHTepnOJllIIUUI :mcrrepID,leHTQJII,!IOM 38DMCIIMOCTH ( 'P-G? Jpp > 

OT aTOMHoro Beca It sna'renmo pas11ocT0: (JJ-(i ),pp>_;rJ,JJJI .rteMTeplUI, 

T.c~ npn A=2 II03BOJJ.f1eT Ol(eHHTI, BeJJwrnuy IIa!IJeit D03MOJKHOM CMCTeMa

. TlltJccRofi OI:rnclrrn pasuocTn ( P- 6?) prr • 0Ha ORas1rnaeTcJI paB110:lt: 

· . (P-&l~p>= 0,0I6 ± 0,DI9 (12) 

.T(Jl.fI CJJytJaJI .f (fl) = &ns:+ . 

( P-6J;p> = 0,004 ± 0,OI9 ( I3) 

.T(J1f.l JllrneiiHOM sanncm.:ocTH ..f (!)). 

3Tn sHatJemu:i ( I2), ( I3) ,.10J,rno pacc1.1a•rpHBaTI> ItaR :mcrrepm,1eH-
. . \ l) 

TaJI1,11yIO ouemty nepxnero n HIDKHQro rrpe,rteJion ;rJ,JJJI neJintJmru (P-(r)pp> 
11 l!CII0Jll,30BU1'Ji !D{ ,I(JIJI oucmrn C UCTeMaTfl'ICCICOll rrorpellll!OCTM naruero 

orrpe,I1eJJeH11H Pp11 W) (c1,1. § 2.II .rt.rccepTaun;r) 12-51. 

B 3aIUIIO'IHT8JI:bIIOii 'WCTll .T(HCC8pTal(lUI oclcyll\T(aJOTCJI .T(8JII,He:ltlllne 

D03MOlKHll8 :mcrrepnMCHT!J no rrpoBepite T-mrnajrna.HTHOCTH B HyRJIOH

HyRJiomrux coy,napeuMx. OTMetJe11a ococlaa nepcrreRTHBHOCTI> OII!1Ton, 

CBfl3aHH8JI C H3ytJeHMeM f1 p -pacce.RmUI. Ilo.14tJepKHBaIO'l'CJI TaKJl(e 

14 

HOBee nepcIIeltTJIBY .IUm YJJY1D118Bllli TOtIHOCTJ/1 OmrtHHX I(BHHHX, ltO'l'Opee 

OTiq)YBSmcs: C IJYCltOM B CTpOI COBpe111eHHHXCJUll,HOTO'llHYX yc1topne

Jiel. 0'1'~B1i88'1'CS:, ''lll'O y.uy,:miem1e TOtIHOCTH a1tcnep:1Drl~RTOB J{O ro-3 

Br,P88T HeMSJIOBSKJIYD pom, _]{JIJi IIOHHM8Hllll ,romaMl!JCl[ CHJII,lmX B38HMO-
. .' . . ,· 

.l{elCTB:d, TSit It8It .rcaeT I!pSlMYJ) HH~PMSI{lll) 0 POD o6MBHOB A-, B-, 

E-, ll- :ra: .DJ>• M8SOH8MK BO B38BM0.1{8~C'l'Bll JlByx ayRJIOBOB Megy' C0-

60:A B JtOMlLIUDlSPIUIOI 06.nacTH aseprd. 

B_ILJl_O.....!!, e 

1) BnepBee Jl3YBPSH8 Yl'JlOBaa 38BRClDo!OCTh napaMeTpa IIOJJ:lil)R-

SSltD - ~" { {) ) H Bal11;eaa_ B8Jll11mHS pSSHOCTJ/1 6' - t£) p i1 

.JWI IIpOTOli-HelTpoHHOI'O pacCeJ!Hllll HS yrJIB (34-l24) 0c.n.M. np:ra: 
.. 

asep:ru 635 MaB. F.e sHS11eBJte, ycpe.l{Heimoe B RHTBpBaJie yrJioB 

~124°, sa:lD;eHo paBHYM -----
'1'- G?.) = 0,01 + 0,02. 
X: f., -

. 2) Smume BBJDAJIH Jl83HOCTBI ?-Q B pn -paccesmm IIOSBO-

JrJieT: 

a) BII8pBHB onpe.u;emh B8JIH1DUIY ----- ~SSH pacces-

Hllll },. 1 • B cocToa:mm c IIOJIIWM MOMeHT011 :I = l , xoTopaa oxa-

sa.1Iac1, p8BHOI J. 1 = 0,01 ;!; 0,02; 

6} · sa1T11 0TaomeHJ1e Bit.l8Jl8 T -ae11eTHoro YeHB K noJIHol 

ycpe.IUieHHOI 811IIJD1TY.D;e nponecca paccemms: npoTOHOB aeitTpoHSM:ra:JI , p .. 

IIpJ: 8iI8Pl'D 635 MaB, ltOTopoe ORSSSJIOCl, paBHHM 

~ t: /J 1 
1 

= 0,00 + 0.01 . r~ -
3) Ha OCHOBSHJDI H8lllll pesy.ill,TSTOB. MOKHO YTBepx,llaTI>, 11TO 

ecu B pn -paccesHD npx aaepro 635 MsB H HSpymaeircs: T-mmapH

aHTHOCTI>, TO B8 YPOBHB ,He npeBYJnaDDt8ll a_eCKOJU,KHX nponeatoB. 

4) BIIepBHe :as11epeHS BBD11D8 pasHOCTH (P-<£)< ItJUI RB8Sll-
l"P> . 

ynpyroro paccesHHH npotoHOB npotoHrum xerKHX s,llep HHTHH H yrxepo-
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)Lfl • YC'l'flllOl.l)ICHO npn 3TOM, 'ITO paBGIICTllO "noJJRp,!3au;1UI-ac,n1I1,'.GTp1UI" 

mno.'!HJIO'rCJI C 1'0'Ill0C'rLIO D IIOCIWJlhlW npou;eHTOB 11 B npou;eccax 

1rna311ynpyroro pp-paccemmrr. 

5. Ila ypomrc 0,04 OT DOJllt'llUffi HOJIIIOI'O cetrnmlfI paCCeJIHlllI 

B ripol(ccca.x ,1rnas11y11pyroro pacce,JIHWI np0To11on npoTO!IBMli Jiernux 

n11op up11 3Hcprm1 635 -l'.1313 IIc 1miin:0110 rrepexo~oB c rrepenopoTOM crr1111a. 
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