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PasBHTlle qmsmrn aJier,mHTapmnc -qacTJ.1U n rrocJie,urrne nro Jler,,n;i

JieTllR CBRSaHo rJiaBHW,'. o6pasoM c o6Hap-p.emieM aKcncpm,,eHTAJILJIHX · 

q>aKTOB I KOTOpHC IlpllBOJJ.HT 'k rrepeCMOTf-Y HC!foTopHX 4JYH,UaMel!Ta_JILHl1X 

BsrJUI,non Ha MaTepim ll ee npenpameuv.R".O6uapp.mrne KpllcTenconm.•·, 

Kp01rnuw~,iI?nT'leM ll TepJir/I/ .i;:acrra,na Ki - Mesoua Ha .nna sapIDKenP.ux 

rrnmra, CTporo sanpemeHHOro cibxpaHeHlleM CP-llHBapll3HTHOCTlil, ~aJIO T0,1-

'!OK K rrepeOCMliCJISHV.10 Tam1x IlPV.!IW1IlOB, Kaft CPT-Tcoper.m i1Jiii ·1-1m-

naplilaHTHOCTb, B OCHOBe· KOTopmc JICl!tUT o6ITUJ8 IlplilHUlilllli conperleHHhlX 

TeOpeTV.l!eCKUX npe,nCTaBJICIUlil. 3Tm,; O6'bRCHR8TCJT 6ypuoe pa3Bl1TllC (Jlll-

3l'l!Ul HeiiTpnJibHHX KaoHon, T8K KaK ,nam,nefunee HaKorrJieune aKcnepmt.eH

TaJibHIDC ,namrnx, llX Tll{aTeJibHHH M8TO,U»trecrmi1 ll P.3Y,IHI.di aHaJill3, co

IlOCT8BJICHlle llX C npc,ncKasmrnRMll TeopeTll'ICCKllX t•o,11eJieil .UBIOT m.H: 

BO31/iO}KHOCTb JI.JUI 6oJree npaDV.JU,HHX npe,rr.cTaBJICHllii O CTpoemm ?.,0.TG_Plll. 

B TetJeirne 1970-1972 r.r. Ha Ceprryxon~ImM ycKopv.TeJrc. WliK, 611-

J111 nponeneHll aKcnepmWHTH IIO H3ytICHll!O pe1emipau11v. HCHTpaJII,HHX Kao

HOB lip» BHCOKllX aHeprll.lIX Ha eyRJioHaX H R,Upa/Z-4/ llpv! IlOliOlll}l 6ec

qll1Jibt.'OBOrO llCKpOBoro CilCKTpOMeTpc/5/. !lapaJIJICJrbHO, c per llC_Tpal.Uleii 
0 .. -c . ) . 

pacnana KL,s .. Jl'Jr K 2JT Ha Par H»TH11e JICHTU sanncuBaJillcL I1OJIYJien-

TOHH11e Kt-JTt~» (1< 0)"3), Kr-JTte•V (K 0 e~) 11 HCJISIITOHHHC 

kt-]r.JJjT0 
(\(

0.lf ~) pacna,n11 iieilTpaJlbII11x 1monoB. MneuT»ifi»KaQ»R noc

J1en1rnx Tpex THIIOB p::icna.rr.on 611Jia Heo6xonm.1a np11 rrpoBenennll pereHe

paQ11OHH11X SKCrrepn:t.eHTOD n.,tR DU'IHT8HllR (JJO~a 113 co6m11fi - r:aHnnna

TOB B K2II - pacrranu ll C L(SJII,JO BOCCT3HODJIC!lllfl llMTIYJlbCHoro cneKTpa 

Il8]1.8101l\11X KaOHOD. OHll CJrjlltllJlll Bff'JTPCHHIHl lt.OHllTOpor.'. npll HOp!,il1pOBKe 

aKcrrepm,:eHTaJI:&HllX pesyJibTaToB, a TaKJite npe.noc:raBJisrJIH Baxnyn nep

Bll'IHYJO llH(J}OP,'.aI.1,11!0 ,UJIR naJibHefune10 l13yl!CHV.R cpopt.$1KTOpOB B K°L -
pacnana/6- 91~ 

F.acTo.Hman nnccepTal.UlR rrocBRU\eHa rroJiyqemno HOBHX ;u,amrux: o 
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3BB11c11Mocu giopr.ipaKTopoB B K~3 - pacna,nax OT KBa,zwaTa rrepe,naH

Horo JienToHHoii nape tieTHpe:wepHoro m,my.llr,ca,onpe;'(eJ1eHmo 3HatieHHfi 

rrapaMeTpOB .llX JlllHeiiHoro p83JIOllt8ll.llR H H8KOTOpill.1 acrre.KTaM npoBep.KH 

V -A-Teop11~. 

,il,nccepTaW,R COCTOllT 113 BB8,ll;8Hl1R H '1eTl:lpex_rJlaB. 

Bo BBe,n:emrn Itp8TKO .l13JIOJKeHU. OCHOBHl:le .l1CTop11'1eCKHe 3T8Ill:l pa3BH

T!l.fI q:ll3l1Kll CJia61:lX B3allMO,neilcTnHH B006n1e JI! IlOJiyJleITTOHHl:lX pacrra,noB D 

'1EJCTHOCTI'l. B qmsvme aJieMeHTapHUX '18C'l.'l'IU cJia6He Bsa11MoneilcTB!lR 11rpruoT 

oco6yro pOJII,, IlOC.KOJII,Ity '1l1C'l.'O JieITTOHHHe B38llMO,IJ;eilcTBl1R MOJ!tHO C .nocTa

T0'1H0}1 T0'1HOCTI,IO llCCJle,noBaTn 6e3 y-qeTa rrepeHOpMl'lpOB0'1HllX a@le.KTOB, 

o6yCJIOBJI8HHb!X CllJII,.HW,-ll'J ·Bsa:u.~o.neilcTmlm,iH, C ,zwyroil CTOpOHU, OHH o6ec

IT8'11lB3!0T HHCPOPMBUHIO O CllMMeTpH'lHl:lX CBOHCTBax H nl'JHm,urne CllfilHOB3aH

r.:oneilcTBYIO!IJHX '!aCTHU. 

B rrepBOH rJiaBe peg'?epaTHBHO paccl\!aTp1rnaIOTCR H8KOTop11e BOIJpocu 
. . . . . 0 

DJire6pl:l TOROB, M8TpH'1Hl:lC 3Jiert.eHTH U qJOp1'ipaICTOpH ,11,JIR I( .f"'?, -pacrrana. 

BcR Hll18IO!IjaRCR 3KCilep11MeHT8.,1!,H8R 11ajiopMaW,R O IIOJiyJieIJTOHHl:lX 
. -

r,acrra,n£'X Y.::lOBJleTBOpllTCJII,HO corJiacyeTC.II C ajq;eKTl1DHHM JiarpaID:UlaHOM, 
- ., .. ' 

33Ill1C3l!HUM B n11,n:e IlPOl'l8Be,nem1R .'leITTOl!HOro J t - H a,n:poHHOro 11,-TO-

ROB: 

r.ne 

:z::+-= G/V2°" [ Jt~ Jt + Ji.~ :J~] s , 

G- =rn-5 . m p - 2 - IlOCTORl!IIM <l>epM!1, 

j/ = v,. )"1
( i- )'s)J-1 + v~ y.t( 4-fs)e 

Ji= ( J~ + i,J~ - J;.i-i. J;-1
) c.os8c + 

( 
il . ,\ 5l . JS,1) · 9 + :J,. + t. J5 - J,. - r. 5 sc.n c , 

8c - yroJI Ka611660. 

B pai.-Kax V -A-Te':pHll MaTpll'1Hl:lll aJieMeHT IIOJiy~eITToimoro Ki-pac

rrana c yt!8TOM CP coxpaHeHllR ll Ha6JIIO,naeMl:lX rrpaB!1JI OT6opa MOJK8T 6HTI, 

sarr0caH B mine: 

. M = .g. si.n8c(}J'/Jt-+i.Jf}K)ii.,..f.i(f+(s}u,, 
Bne,n:R 06osHa'1em1,; · .l{JIR · 

2 
\ 

... 
I 

L 

.. 

'18CTHU: 

'18THpeXHMrryJII,COB: 

K-JT J-1 
K 'J. ' 

\> . ' 

Mace: M _,-. m 

! ,. (k - '(.) 2 = M ~-+ ff 2 
- 2 ME; 

MaTpll'1HHfi aJieMeHT.MOl!tHO B11pas.1ITI,/IO/ nBYMR ,neffcTDHTeJII,Hw.lll c.KaJIRp-

HHMl1 qiyHR-Ull~Mll · l,.. _H ~ _ , sanncRll.lllMl1 oT tieTupeXMepHoro ne.r::e.naH-

Horo JiefrTOHHOH ~ape t Hr,my;rr,ca: 

M = ; si.n9,{(K+q,),1tH)+(K-'i,),,f_(l)]uJ(y,1(Hfs)U, 

f + ll f- ·- TaR H83HDae,.~e B8KTOpHLie qiopr,$KTOpH. Hnor.na m.1eCTO 

f _ - BBO.llHTCR T8.K l'.33JmaerriL!H CRaJIRPHLIH q1opMpaKTOP,KOTOpLiil: H[,8l'.

CT8BJI./IeTCR D DllAC .1nrnetiHOH rtor.16.iHar.urn t+- .II f-
f(!) = f+ (t. \ + .H2~ J-42 f- (l} 

IlJIOTHOCTI, pacrrpe):(eJleHllR C06HTl1i1 B ,naJIHTU-06JiaCTH MOl!tCT 6UTI, DLI'lllC.JJe

Ha c;re:QYIOlllHM o6pasor/IO/: 

,J.21/(E: f,;} = G2 si.n1e, [Af2(l) + Bf H)f {!) + C {2(!}] 
c!E:d.£; 4'.l 3 + + 

(A,B 11 C - on_r;e,neJ1eHHU8 KllHer.'iaTH'1ecmrn MHOJK!iT8Jill). 

IloCKOJII,ey TeopeTH'fCCKllfi Dll;t t!,opr.$KTOPOD HmrnnecTeH, TO lVIR IUlX 

6epe·rcn pa2J1oxte1rne B pn.n no t : 
f.(!)=f+(o)(i+ i\+t/.M2+- ... ) 

f (t) = t (o) ({+ i\ot/JAt+ .. ·). ' 

r.ne fl+ l1 i\ 0 - napaMeTpH JlllHeilHoro pasJiol!teHl1R, a f_.(o) I'! f(o) -
3Ha'1eH!lR qJOpr,xpaKTOpon. !Ipll t. =-0.3a,na'1eil 3KCnepuMeHTOB RBJIR8T0R 

orrpe.n.eJICHHC rrapaMeTpoB fl+- , AO H napaMeTpa 

'fo = f{o)/f+(o) • 
Il nepBOH rJiaBe TaKl!te paccMaTpHBa!OTCR H8KOTopue TeOf8Tl1'1eC.KH8 rrpe.n-

CKa3aHHR ,nJIR qiopr,$1RTOpOB, BHTeKaIO!Ijlle H3 TIOJIIOCHOH .norr.HHaHTHOCTH/II/, 
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Teoper,;u MHrirnx IIl'lOHOB/I2/, 113 ROTopoli CJie;zyeT COOTHo.memie Ka.1J.JiaHa

Tpe.i.11>.:aHa/I3/. 

Bo nTopofi rJiaBe Oill!CHBalOTCfl npoBe,u:eFl-le sRcnep11111e1ITQ C HeliT_paJib-

11rn,;1: ltaOH3MH, 3RCIIepllMeRT8JII,Hafl ·YCT8HOBKH H ycJIOBllfl Ha6opa CT8THCTJ-

1m.Paccr.1[!Tpl!BalOTCJI TaIOKe HeIWTopi;e ri•ero;rui'!ec1rne BOIIpOCbl, a llMelrno,: 

rrporpm-:r,:H o6pa60TKll 3KCIIe_pllMCHT8JII,HOii IlHtpOpMaUIHi; Kpn,Tepm OT6opa 

K O .t' ?> - co~H·r0n; Ropperuurn ll ouemm qicrna. 3KcnepnMeIITaJibHan ycTa-

uomm npe,ncTaBJ!JleT coeloil: 6ecqm.m,Mon11ii llCKponoil cneKTpoMeT/5/ (_pnc. I). 

. OHa B!' .. 'll()'!aeT Ii ce6R:CIIeICTpO1,1eTJJll'!eCKlli1 'MarHllT, llCitpom,1i::: Iill~!.epu C Mar

HllTOCTJJl1Kll;llOIIHl1M C'.be!!.OM lU!qJOpl!J3Ul,II/I4/, CllCTel,:bl CUJ,!HT!lJIJiflUJ,!OHllHX 

C'ICT'lllKO/I5/, ,neTeKTO.PU }J.Jifl n,neHTll{flllltaUlllil JieilTOHO~ ( ,neTCKTOP MIOO- . 

Ho/161 11 ,[(CTCRTOP aJieKTpoHo/17 /) ll ,np. ,hrqiopr,iaunn .nM l'lCCJie,noBa.-

mm K
0
~?> - pacrrana Cl1ma IIOJIY'ICHa B 3Kcrrepllr!.CHTax"2 , 3/ C l!CIIOJib3O-

JJ:J.JUleM B R3'!CCTBe pereHCf.UT~p~ Tpe~.mTpon~ JKlllijtOBO,!lOpo,nHoitrn/ ll 

lKll)UW}{C:iiTeplleB01/19/ MllillCHeii. !fHCpopr.1au1m 38IIllCblBa.JI8CI, Ha MarHllTHHe 

JICHTbl (106 C06l1Tllll C BO,!LOpO,[(HO:ii Ml1ll!CHI,IO ll I,I. ro6 - C .neiiTepneBo:ii). 

C UC,Tll,IO ,rtaJII,Hefimeti o6pa60TK11 ,[(8HHHX 6wra c~_3,[(flH8 CllCTCMa M3T0M8Tll

'!eCKv!X nporpaMM, COCTO.ilmaH Il3 nporpm,W: reoMeTptttiec1wit peKOHCTPYKUllll 

C06b1Tv!ii no KOOP.L\llHaTaM llCKp B llCKPOBUX K8Mepax"
2O

/; CTaTl-lCTll'!CCKOll 

o6pa60TKil UHqiopMaUJ,111 ll ,nJIH IIOJiy'!CllllJI M8TPllU, He06XO)J.llMHX ,!lJIH rrpo.u;e

;:Jypl:J r,mHIIMll38Ul,lll. .l{JIH Bbl'lllCJiemm 3(fqleKTllBHOCTll ycTaHOBKll, IIOJIY'!CllllR 

Hl.:IIyJibCHoro cneKTpa He:fiTp8JII,HHX KaOHOB, pOJK,[(eH!IHX B Mllll!Cllil ycKop11Te

.'L'I II auaJill3/l {flopMp3ItTO.POB, MeTO,[(OM MoHTe:..Kap~o MO,[(CJillpOB8JlllCI, pacrra

,[(!1 K} ~ c Y'f0TOM peaJII,lillX yCJIOBllH. SJtcnepnMeHTa .IlporpaMMa MO,[(eJIH

poB/lllllJI ytJ:1lTUBaJia KyJIOHOBCKOe pacceJIHlle n Be~eCTBd
21

1,HeajqleKTllB

HOCTI, lilCKpODUX KB.Mep, S!terrepm,!eHTaJII,lillC Olllll6I~ll B onpe;QeJICHllll KOOp;Qlll

HaT llC!tp H JIOrllKY peROHCTpymum 3TllX co6HTlli1, TOJK,[(eCTBCHHYJO peKOH

CTPYKUllll 3KCITCpHMCHTaJiblll1X COOllTHii.)J.JIH BU,[(eJieJIBfl l<r ~ -pacna;QOB 

llCITOJII,3OBaJillCI, reoMeTpll'leCKlle KpllT8Pllll,COOTBeTCTBYJOOU,lC peaJibl!11M 

aqxpeKTHDHUM pasMepaM BJieMeHTOB ycTaHOBKH 'll Kll!IeMaTll'ICCillle KpnTepirn' 

·4 

.., 

... 

Pllc. I. 

lo 

Pnc.2. 

.. 
,. 

GxeMa ClICKTpOl,!eTpa (Bl'!):( CBepxy 11 c6oKy): ,:r,r ,if/2 ,TI ,I'2 -

I'O,[(OCROlill'!eCKl'lC C'IP.T'll'!KH Cl'lCTeMH sanyc.K/l; ViICI-I8 - l:i/lI'Hll

TOCTPHKUllOI-!Hlle l'lCRpomrn 1w.r.1epu; AJI,A - C'ICT'll'!Kl'l aHT1lCOB-
rr 

rra,neHHii; !~
1
,I:tI/3 - r.,;orrnTopu. 

_N_ 
.006!f"aM:I 

. I 

um 

5CXX) 

200}1 

-.OI .02 .05 
p;-1!1raMI 

Pacrr1,eneJiel!l1C rrpo,nom,HQI o HMlfYJ!I,Ca HCltTpllIIO B CHCTeMe 

JIOKOJI K~- Me3oHa ,[(.11R .ne:iiTCP!!H.I'HCTorpru::r.;a - ::JKCTieprll,!eH- _ 

TaJJI,HllC co61!THfl. • - codllTllJJ, MO,IJ.CJillpOE3HIH,IC i,:CTO,[(OM 

MoHTe-KapJio 6e3 y1.JeTa, a o - c ytJ:eToM ynpyroro pacceRIDlJI 

K0L - l!.C3OHOB B µ.etlTepllCBOii Ml'l!iiCHll-pereHepaTope • 
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COOTB8TCTDYl'lllll'l8 mrner,,:aT,Hlte K 'jt ~ - pacna,na.Iloc.1re ncrroJ!bsoBamm 

BCCX Kp11Tep11en OT60!)3 C06UTllH Ml:! pacr:oJiaraJrn CT3'l'llCT!HtOii,IIO.KU33H

noil: B TLlu.il.I. 

· ,1J,aJ1ee ,nacTcJI ouemn ~:i,Tnx T1mo~, pacna.non B oTo6pmrnu:x 

\('OJ-''?> -codbITllJIX. I10.Ka38HO;, 'ITO noJIJI IIiJIU/:eceii neneJrn.Ka ( OIWJIO 1%),, 

.n ero np:1 num,11cil111er,1 ana;rnse rrpenedpei a;m. 3,necr, .Ee pacc1.:aTp11roeTcJI 

Bl'-'!3.~ H OTOdpclHHI:l.C COOU;IIH OT, yrif,:,TOro r,acCCRHl!JI. Ki - Me30HOD B Mil-. 

t:18nl1 -perD!!epaTopc.IT01msano, 'ITO C BO~OpO)ll!Oil: 1'.illlllCHb_IO ::JTOT DKJI8)J. 

Ii[,CHer;peF.W,10 !(c1Jl (OIWJIO 0,45n I a b JtCiiTCpi-!eBO\f pane:: 5,5;i,.CoOTDCT

CTBCllIIO n nporpa1111.w r•.mneJI!lpoBamiR coc5uTl'li1 611Jia nne,ncna npouema 

ytii:Ta ynpyro~'O pacceRIIllR nefiTpaJibHUX R.'.lOHOB B ,neiiTep11enoii Ml1WCIIH

pcrencp3TOpe .floc .. 1e .:noro coB11a,ncHne r.<el'!..)JY :iKcnep11MeHTaJiol!W!U 11 1.10-

)(eJir1ponmrnu; .. :1 C00.HTllRM11 .. cymccTBCHIIO YJIY'fJ;JaJIOC!, • '}]\l!O 113 Cat.'l,IX tryBCT

E!1'.:'8.1lbllllX It ,:KCilCpv.r11eHT8.%HW.'. Olill'16!,8.i11 pacrrpC)18JICm1ii ITOK83aHO Ha 

pllc.2. 

B Tj)8Tbeii rJiaBe µ;anu OCl!OBHHe pesym,TaTH,IlOJIY'fCHP.bIC B H::lCTOR

!iicii ;u11ccepTUU,!lii, Om;caH:1 rrporie~rpa BOCCTaHOBJ!Cl!HR 'lll\'IIY,1IiCHOTO cneK

Tfa K10HOBl221.Ho. p11c.3 rrcIWsaim crreitTpu,rroJiytiemme 113 Kjt1- 11 

\C 0
.1T~ - pacna;uon c no,noi;o,nol'./23/ 11 !l3 K

0
.J-4~ ·-pacrra,non c ,neiiTep!leM. 

3Hmme CilCKTpa B8lKHO, T8K KaR OH MCTIO.'II,30.E\UJlCR B 3KCI!8pllMCHT3X no 

per encp1um K0-::esoHon, a TaKJKe upYJ noJI:{'fCHllll iiiiit,opMaIJ,llll o cix>pr,,

~RTopax n K 0JA~ -pacna,nax. 

3necb 'I'aKJKe om!Ch!BfleTCR rrpoue,r,ypa ITOJIY'f8Hl1R 11HWoPMc!Ullll O (j)opr,1--

~R'.i'opax f + { l) 11 ~ l t) B Tait HasunaeMOM 11M0~8JlbHO-H03aBllCllMOM 

aHaJmse". B :.JTOM 3H3JII13C, He neJiaJI JI11K3Rl1X rrpc)J.IIOJIOJK8Hllii O IIOBC,UCHllll 

qiopr.:qioKTo~on, ITOJI:{'faIOTCJI s11atieH11JI f + L 11 f i B orrpe,neJren11or11 I!HTepn:rne 

t:. l t ' . Ilpn sTOM, MK ou.110 rr0Rasa110 · n pacioTa:/6 • 7 { rro;ry'faIOTCR ;:u,a 

nadopa 3!!3'fC!!llll qJOpr,.qJaKTOpOn f _. ll f B RWK)LOl,l lUITepBaJIP. nepe,naH-

1:u:x 'ICTUpexw.epHHX m,myJIIiCOB.OOa :JTll na6opa WoPl,$1RTOpOB corJiacyroTCR 

C r1m0Tesoti JlllH8liHOM 3aBl1Clll,10CTll cpopr,$3KTOpOB. PesyJioTa·ru rrpo;ueJiaH-

6 

:... 

... 

I. 

r 

Tlln pereHepaTopa 

no;nopo,n 

,uewrepnii 

t/m; 
,77 

1,28 
1,80 
2,31 

H 
2,81 

Q) 3,33 
&1 3,85 
Q) 

l3 4,36 Q) 

P. 4,87 
5,38 

,77 
1,28 
1,80 
2,3I 

C\2 2,81 
Q) 3;33 :s:: :,:: 3,85 Q) 

l3 
4,36 Q) 

P. 
4,87 
5,38 

Ta6Jrnua l 

TllII 'C!llCJIO co6UTllH 
COOUTllii SKcnepllM0HT MonTe-KapJio 

KaHJm,IJ.aTOB • 159480 355770 

IIOCJie OT6opa 82386 II3815 

!WH.ll,ll)J.aTOB 127000 442950 
noc;re oT6opa 67839 22II56 

Ta6Jrnua 2 

f+C tJ/f+(O) f (t)/f+(O) 

l,O?;t0,24 1,08±,0,29 
1,09±0,07 1,02±0,12 
1,13±0,03 0,99±,0,08 
l,II±0,03 1,04±0,08 
1,09±.0,02 I,14±0,03 
1,15±.0,03 1,12±0,06 
l,I9.t0,03 1 113:!:0,06 
1,18±,0,04 1,16±0,06 
1,23±0,06 l,II±0,08 
1,33:!:0,16 1,02±0,21 

1,07±0,24 1,02±0,27 
I,09±0,07 0,97±0,12 
1,17±0,03 0,84±0,08 
1,15±.0,03 0,88±,0,08 
1,24±0,02 0,57.t0,04 
1,29±.0,02 0,57.t0 9 Il 

. 1,34±0,02 0,47±0,08 
1,37±0,02 0,44±0,08 
1,42±0,03 0,36±0,12 
l,40;t0,15 - 0,65±.0,22 
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Pllc.3. 

Pnc.4. 

~ 
"' ' V) 

+.ii ,, 

-0-IC~H2 
e "'J-302 

·, 

• K},31H2.021 

0 lli3H2 
0111~+i2+KjJH2 

•KJ.302+«f3H2 

•k;3lHao02J+llj3H2 

15 25 

• e 
& 

l! 

" $ t 
~ .. 

' } 

} 
35 45P.t":Atl 

CrreKTp mmyJibCOB Hei,h•paJinlillX RaOHOB. POlKJ:(eHHb!X BO BIIyT

peHHCM !,!}lllieHll yc1wp11TeJUI. 

"' ~ 

?,=1 ?, cllooogHo 

700 

650. 

600 :tJ ~ 
a b 

XXX) 

800 

600 

400 

t(J ITJ 
c d 

-.24 -.12 0. .12 -.24 -.12 0. .12 

Ao 

3aBJilCllMOCTn WH!mHH l'..2 
oT Ao J:(JUI Bo.nopona (a H B) ll 

nei!TCpHJI (c ll n) .Hmnme KPHBUe - fl+ - CBOClon-mru rrapaMeTp. 

BepXHHe K.PllBHe llOJIY'ICHll B rrpe.nrroJI01.tCHllll, 'ITO j-t - e -YHH

BepcaJinHOCTI, crrpaBeAAHBa. 

8 \ 

J 

;~ 

Horo 8HaJmsa,06'.I>e,!!,IIJHeHHue ~ 3KC11Cp11MeHTOB C Bo,nop0,[(0:.i J,l ,nei1Te_[),lC:-'., 

rrprrne,neHU B Ta6JI. 2. 

)lBa peruemm rroJJY1IaIOTCH n rrpll orrpe,neJiemrn napa11icTpon JIHHeihmro 

pasJIOlKeIUl.H <pepf,$:IICTopoR B r,,o,neJII,HQ -38Ill1CllMOM aHa.mrne. <JTOT 8118Jlll8 

npOBO)UlJICJI rrpH ,nnyx rrpe,llITOJ!O::{CllllHX OTHOCHTeJinHO rrapar,'.eTpa 'f o 

f O - <pHKCllPOB3H H paBeH I ll f O - CBOCJo;neH.Ha pHC. 4 (ll¼lKlrne Kp11mrn) 

IIOK333H3 33BllC11MOCTb 12 
( ~ o) IIPH ll3MeHeIDrn ,i\ + • 06'be,nirnemruc pe-

3YJibT3Til 8H8Jlll3a J:(JUI 3KCrrepllMCHTOB C no.nopo,noM ll .:;etiTep11er.: I!p1rncn:em1 

B TaCJJI. 3. 

JJ:aJiee B nToii rJiane orrucaHa rrpoue.nypa nuelopa o;nHoro 1:s ;nnyx rroJiy-

1'.feHHux lffiMH pelilCllilH.113 puc.4 Bll,ILHO, 'ITO oelom.; pemeHHffi,1 COOTBCTCTBYJOT 

rrpllCJJill3llTCJibHO O,ILHJffiKOBl:le 3HatfeHHH X2 
H II03Tmiy saTpy_rr,HHTCJibHO BU-

)J.CJIHTI, llCTllHHOe pemeHlle Clcs rrpttnJietfeHllH .I(OITOJIHllTeJII,HOrO YCJIOBHR. Mu . 

rrpe,nrroJiaraeM, 'ITO IIpH'!llHa IIO.fIBJICHllJI BTOporo MllHllMYMU co,nep.r.mTt:JI B (f,Op

Me caMOll 4JYHKUlll1,KOTOpoi1 OIIllChIBaeTCJI ITJIOTHOCTI, pacnpe;neJICHI1H COCJLITHli n 

;naJIHTU-OCJJiaCTH • .I(Jm rro;nTneplKJ:(CIIl'!JI 3T01'0 rrpe_DJIOJIO);{CHll.fl 6u:m rrpo.neJimra 

aHaJior,r<rna.fl npouenypa o6pa60TKll, TOJII,KO B KatfeCTBe 3KCl10pHrle!ITci.'IbHUX 

COCJHTH:ii Clwra B3JITa '!3CTb MOJLCJIHPOBaHHblX COCJHTHiJ: C orrpenoJJeH!Ib!MH 

f\+, ;\~ H 'fo =I.Ha pnc.5 IIOK333H O.I(HH 113 peayJib1'nTOB rrponeJ1ElJIHOro 

aHamrna.Ilpll BUCJpaHHUX l-lCTllHHIJX 3H3'!CHllHX, COOTBeTCTBJ'!01!1HX rrepBOMY 

pemeIUl!O ( t\o > 0), D!l}:UI3 TeH;QCHUllJI K o6pa30BaHHIO BTOporo JIOJ!tHOrn 

MllHl!MyMa. COOTBeTCTBYJOl.!1ero BTOpor.zy pemeHHIO I! HaoelopoT. 

Dh!Clop B IIOJlb3Y O,!(HOrO ll3 JLBYX B03MOJ'.tHilX perneHHiJ: MO:KHO c,n-eJiaTb 

II.PH rrpllBJIC'!elj:Hll l'llIIOTC3U JA - e - ymrnepcaJinHOCTll, L p1MK8X KOTOfOH 

sHatfeimH rrapaMeTpa ~... J:(JUI \(t'')-ll \<e~- pacna,non ,noJllKHU conna,naTr:i. 

Ha pHc.4 (nepXIUle KpllB!Ie) IIOita.38H pesyJII,T8T TaKoro auaJIH33 B rrpe,nrrOJIO

llteHHll, 'ITO }1-e -YHllBepcaJli>HQCTI, cnpaBe,l{JIHBa. TaKJJM oclpaso:.:,r.10Jit1IO 

C'!HT3Tb, 'ITO llCTHHHUH perueHHCM JIBJIHeTCJI TO, ,nJIJI IWTOIJOl'O Ao>O. 
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Pe111e1rne 

1 

2 

Piw.5. 

Ta6mu~a 3 

IlapMeTpH 50 =I 1 o CB06. 

J\+ 0,045±.0,004 

7',. 0 0,025±.0,006 

10 r, 

A+ 0,077±0,002 

Ao · -0,127±0,008 

~o 
r, 

xz, /l+ 

/ 

-Q20 -at() 
0/)7 

/ 

.,,,..-----..... ,, 
/ ' 

// !50,I-Q/25 

-am -a10 o. 

0,044±.0,004 

0,025±.0,008 

r,004±0,orn 

0,084±0,002 

-0, Hi5±.0, 008 

I ,152±0,015 

/ 

a10. AD 

Q{{) /\0 
PesyJILTaTU l'.C~CJiUpOBclHl1Ji ::irJxJJeKTc'. ,1U3YJC MllHl1J\,i;,'1/10D r,;eTO,lO!.l 

MO!ITC-lvlpJIO, C!l.'JOllJHIB,rn Jil11111JU·!M IIOK'.l3lil!U ::mBHC!li,!OCTll 

~2.( /lo) rrpn fo =1. HyHKTlllJOl.1 IT•'.Jta33Hb! C00TBCT-

CTByrouu1e 3H3'1€IDl.ll ft+ . 
B KatJ:eCTBe llCTMHHUX 3H3'1€Hll.ll }1,JI.lI BepxHero · rpaqi111m 'cswrn 

BH6paoo ft+ =0,06, Ao =-0,18 n ,nJLR nmrnero - ~+=0,03, 

/1 0 =0,02. 
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1J IWHI.J,e Tf,CThCii rJianu,rrpe,nnoJIBra.H, 'ITC B r.•13Tpll'IIIQI.; ::Mel.1CJ!TC 

KJ4~ -pacnana Y'l8CTBYJOT '-!JieHH, O'l'BCTCTBeHHllB, 3U CilliJI.llfll}'IO ., TCll-

30flfYIO CB.ll3ll, cneJiaHa ou:cmm llX BCJlll'IHH ITO oTHOIJeHllY.l K BCKTopum;y 

qx:ipr:,f.aKTOPJ f-1 ,!'esyJIJ,TUTU, IIOJIY'leHiille 110 BKJ'..8,!!,.Y Cl'JlJ!.llf,HOi'O !1 TCll-

30pHcro tlxJpr.1Im~TOpOB B w.aTJJl,l'-!HIJii ~lJlet.'.eHT K;1-pac11ar..u, 11p11ne1LC1IH B 

TU6JI,4, 

B '-!eTnepToii rJrane rrpone.neno c_r;anneirne 110J1yqem1ux II:11.;11 pc3y,11-

TaToB C ;z:,:aHHill,'.!l ,n:pyrnx 3KCIIepm,,eHT3Jlhl~ pa6oT .JL;JF. (flOp.iqni:Tq~oB f~ 
.f sTo 110Ka2auo ,ra pv.c.6. llll;:(Ho, 'ITO nepnoe uawe r:emcmie xorono 

cor.nacyeTc.H c .naunwm paCioT/24 ,251, a nTopoe c )'lmmm.m paCioT/
2
G • :.;

7 I. · 
CpanueHHE: napm.'ieTpon ;nmev,.noro pas;10JKemrn q1op-g,m~TOf.~B co ct;cn.m1u1 

/;1:JpOBUi>'il1 nan;1w.:11 IIOK3:JUB!!CT Hey,noBJI~TnopHTeJ!I,HOC COUluC!1e !.(JIR uai,ct-

MCTpa ,\ + 11 xopoE.IeC COT'JiaCV!C JJ,.)UI ~ 0 

lioKasano ynonJie• ·nopl1TCJILEoe corJiacne uaumx s1<crrep111.'.eHTn.11,1mx 

pesyJihTa°TOB C HeKOTOpUMll TCOpCTWieCKllWI 11pencKa8allllflM
0

H, 

B 3aKJIIO'ICHne 11p1rnene1m OCHOBHUC pesy;~:r,TaTH,ITOJIYtJ:C)!IHUe !J n1wcer

Tau1111: 

1. H0.1!Y'l9Hl.l H 11CCJIC):LOB811U 33BllClll,:ocTH CIWJlllJ)HOro ll nCl':'i'Oplloro 

qiopr,,1J:JaKTOpOB B \(r '.!, -pacrranax 01 'ICTepeX!,'.Cp!Ioro IIUIYJILCO, IIC[-C-
·~ ~) 

nannoro JierrTonnoiJ. nai:;e n 11ll'i'Cfilf1Jie 0,015 ~ t. ~ 0.105 (fsll)"'. ll 

Kro.tnm:; HHTepnaJie A f: i. rrepenammro . 1n.,11ym,ca rroJiytJeHH r;o nna 3lla'IC

HHR CKUJIRpHoro ll B8KTOpHOI O qiopr.qDKTOpOB, 

2. IloKa38HO' 'ITO uaurn naHHl.ie O samJCHMOCTII cY.aJ.lJ/pHoro ll }'()l{T011-

Horo q>Opl\'qlclKTOpOB o·r '!CTUPCXN!Cf,HOI'O m:.rryJu,ca' IICIJC)J:':lJIIIO[O JlCJJTOHHOil 

nape H8XO)J.HTCfl B corJIUCHH C rHIIOT830ii: oo· llX JillHCl!HOH 32BllCIWOCTU 11. 

'iTO OHH 1iaXO)VI'!'C.ll B Ita'leCTilCHHOI,i CCT'JIUCH!l C m-,:ClOll\,i!l"llCfl 8KCIIC!Jlll•'811-

T8JihHllMll naHHHMH 113 .IJ.PYrllX pa6oT: rrepnoe peUJC}Il1C - C ,iJ,aHl!lliv'll _r;:.1-

60·/24' 251, a llTOpoe - C Jll1HHm'.M paCJOT/26 , 271 ( IW'l'Of-110 uaxo;l,iITCJJ 

B ITf,OTirnopet!IH1 m:yr C .IJ.PYPOI.'.). 
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PHc.6. 

Ta6.muia 4 

1/sl f+I IIT/ l+I 

0,03 ± 0,02 0,12 ± 0,12 

~0,05 (68% y.J:t.) ~0,24 (68% y.JI. .) 
.. 

:::.\: I L ,l ~ il :~: :. 
:: ~1t~i.~f,t11 j: .... 
to r , 

uj i ~mnl t/, ~f 1; if-:--:-
06 • t H 
0.4 jt I l=M2 
02 

2345612 

ti~ 

Corroc?aBJICHPJe ;nnyx Hai1,neHH!lX Ha!,':H pel!ICHl1H c orry6JillR,()Il3H

llill.m paHee pe3:[JII>TaTUMl1. 9 ' ♦ - Ha!Ill'J ,ll:ClHHble /(JUI 

ncpnoro l'l BTOporo pc EieHl'lii, f - pa6oTa1241, * -pa6oTal2~1 

+ - _ra6oTa1261, ¢ - pa6oTal27 I. 

12 

3. ,UJm rrapaivteTpon JIHHeiiHoro pa3JIOJKCHIIJJI qiopN.ql'lI<TOpon IIOJiytJCHO 

( rrpl'l 'f O =I ) : 

rrepBoe pemeHl'le: 

BTopne perneffile: 

i\,.. =0,045 ± 0,004, 

i\.,. =0.077 ± 0.002, . 
Ao =o,·02s + 0.006 

;.,, =-0,127 .± o,ooe 
IIorurnaHo, tITO ll'l'l'l pellleHl'lH paBHOBC~O.flTilli.BH6op llC'l'llJIHOro _rernemrn MO-

l:teT 6uTr, c,neJiaH n rrpeJ],IIO.llOlKCmrn }' - e -yHl'JBepcaJILHOCT!~, 'ITO IIf,IIBO

)J.l'lT K rrepnor,;y peruenmo. 

4. MeTO)J.OM MoHTe-KapJIO IIOttn3aHO' 'ITO ,nBO¥.CTD8HHOC':'I:, pm!lmmii 

)J.JIH qiopr..$3.KTOpOB CB.fl3aHa co CT:iJYKTypoli qioptiyJTu,ormcUBaIOtieii IIJ[OT

HOCTL pacnpe)J.8.i'ICHl'l.fI co6HTllll B A3Jil'lTU-06JiacTl'l )lJIR K0ft3 -pacrrFt}la. 

TaKllM o6pa30M,· Hallll'l peayJII>TaTu 06'b.f!CHHIOT npoT.llDOf,C'llHI B peayJILTBTax 

;ni::yr.ix attcrrepl'lM8HT3JIMillX pa6oT, llM8IO!Jl,lXCH B JlllTepaType. 

5. Il~ttaaauo, 'ITO um.rn nanm..ie no rrapm,ieTpaM ';rnneil:HOro paaJio-

JK8Hll.fl CKaJI.flpHoro ,l B8KTOpHoro qiopl1'WflKTOpOB B OCHOBHOM«COrJiacyioTcJI 

C ,IX OlKll,naeMm,ra TeopeTH'leCKl'lMll BeJlll'lHHaMll, 3a HCRJIIO'Iemrnu IIOJIIOCHOH 

}lOMllHaHTHOCTH D B8KTOpHoi1 aMIIJlllTy,ne \Cp~ - pacrrana. 8KCIIep11t1eIIT3JII,

HOe IIO,Il,TBeplit)].e!llle Teoperm WII'ro'IX rrnoHOB ytta3UBaeT HO rrpaBllJII,HOCTI, 

aJII'e6pu TOKOB ll ee CJ18)],CTBllfl. 

6. HccJie,noBaH BKJia)], CRaJI.flpHoii l'l T8H3op:mi! CMaeii B MaTpll'!lllill 

aJieMeHT \(
0
~3 - pacrra.rr,a.IIoKaaaHO, 'ITO 3TOT BKJia,n COCT3BJIJ!CT: 

I fs If+ I =0,03 ± 0,02 

\ fT //+I =0,12 ± 0,12, tITO 

HaXO)],l'lTCR B corJiamm C )],3HHWAll ,rr.pyr,ix pa6oT. 

7. IIoJiytJ:eH llMIIYJII>CHh!H CIICKTp Kt - MC30HOB 113 \(~~ - ll k' 0n -pac

rra.rr,oB, KOTopmi ncnoJII>30BaJIC.fl TaKJKe .IT,JUI rroJiytJ:eHllfl peayJII>TaTOB c orm

Tax rro-TpaHCMl'lCCllOHHOli pcreHepaUHll HeliTpaJII,HUX KaOHOB. 

OcHOBHOC conepJKaHll8 ,Il,llCCepTaUHll orry6Jll'l.KOBaHO n pa6oTax /S, 7/H 

6WIO npe)J.cTaBJieHO Ha Me&.JJ.YHapo)J.HOil ItoHqiepeHUirn no 3.lJ.eMeHTapHLIM qacT11-

Uai1! B 3Kc-aH-IIpoBaHce,~paHUllH (1973) ll Ha MeJKnyHap:>J].HCM l:H!viil03llYMe 
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no qi11s1me nuco1mx :rneprnii n aJieMeHTap1ruM 1JacT11uaM n CnHae ,PyMumm 

{!973). Pcsym,TaTu pa6oT/6/ BF.JIIQ'IJe!m Taroite B Review of• 

Particle Properties128I. 
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