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flpoBODHTCH KJI8CCH'leCKHH yqeT coxpaHeHHH Z -KOMIIOHeHTbl MOMeHT8 

B cTaTHCTH'leCKoH: TeoplfH. KoHKpeTHble pacqeThi rrpoDerraHbi MeTODOM .M>aTe- .... 

Kaprro rrpH aaeprHH 10 EaB DJlH pp-cTOJIKHOBeHHH. 
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M9HT8 

HTe-

B aacToHwee apeMH npouecc MHO)!(eCTBeHHoro o6paaoaaHKH '18CTKU MO)!(eT 

/1/ 
6biTb TeopeTK'IeCKK OIIKC8H C IIOMOWbiO CT8TKCTK'l:eCKOrO MeTo.aa <PepMK 0 YTO'I-

. /2/ 
HeHHoro B pH.ae nocne.ayroWHX pa6oT (y'l:eT ayxnoHHOH Kao6apbi · 1 !1(j( -aaaKMo-

/3/ ' . . 
.aeii.cTBKH ). K co)!(aneHKI0

1 
aToT MeTo.a Hecnoco6ea .aaTb Kaxoe-nK6o yrnoaoJ 

pacnpe.aeneHKe1 OTnK'IHOe OT K30TpOIIHOro 1 TBK K8K e.aKHCTB9HHbiH KCTO'IHKK yrnOBOH 

8HK30TpOTIIiK - M8TpK'1Hbllt sneMeHT - KCKniO'IeH K3 ':\eOpHKo 

B TO :>t<e apeMst xapaxTepHolt qepToii. npouecca MHO)!(eCTBeHHoro po)!(.aeHKSI 

HBnHeTCH BHH30TponHH yrnoaoro pacnpe.aeneHHH o6paaoaaawHxcH '18CTHU. Oaa HpKo 

Bblp8)!(eHa II pH CBepXBbiCOKKX SHeprHSIX ( T8K H83biB8eM09 .0BYXKOHYCH09 pacrrpe.aene

/1/ 
HHe ) H xopowo Ha6nro.aaeTCSI B Manony'leBbiX aaea.aax B o6nacTH aaeprRA ,.., 

/4/ 
10 6sB ( T8K H83biB89Mble "pora rpaMeHHUKOro' ). 

B nRTepaType Heo.aHoxpaTHO BCTpe'lanocb rrpe.ano)!(eHRe nony'l:KTb BHH30TporrHro 

/1 5/ 
H3 orpaHH'l:eHKI, HanaraeMhiX aaxoHOM coxpaHeHHH MOMeHTa • • O.aaaxo, norrbiTKH 

Ill 
IIpOBeCTH STy H.OeiO He 6binH .OOBe.aeHbl .00 KOHU8 ( KCKniO'I8SI pa6oTy <PepMH 1 

KOTopaH KpHTHKoaanacb aa uenhiH pH.a Herrocne.aoaaTenbHOCTeH.). 

B .aaHHOH pa6oTe c.aenaHa nonhiTKa oueHHTb 8HH3oTponRro ( K .apyrHe acpcpeKTbi) 

B p8MK8X CT8THCTH'l:eCKOH TeOpHH 0 Y'IHTbiB8IOW9il: 1 H8pH.ay C COXpaHeHH9M :3HeprRH

HMIIynbC81 T8K)!(e coxpaHeHHe MOMeHTa xonH'IeCTBa .aBH)!(eHKH. CooTBeTCTBeHHO 

STOMy CT8THCTH'l:eCKHil: BeC MO)!(eT 6biTb 38IIHC8H B BH.ae 

S.= \ d.P~ ... c!p" d. :;i .. d ~n8(B-Ee.)8(P-Lp.)&(M-2: M.). (I) 

- -
r.ae E , P .M - :3HeprHH1 HMIIynbC H MOMeHT CHCTeMbl .00 CTOnKHOB9HHS11 n -
'IHCnO 'IBCTHU rrocne CTOnKHOBeHHSI1 

H8Tbl k -oil: '18CTHUblo 

- -
eK • P~< · '"tK 

3anHC8HHbiil: B T8KOM BH.09 CT
0
8THCTH'l:eCKKil: BeC Bblp8)!(8eT 'IHCnO · COCTOSIHHil: 

~ /~ 
B cpaaOBOM llpOCTpaHCTBe Bpawaroweii:CSI CHCTeMbl o B CBOIO 0'19p9.0b1 IIOHSITHe 

cp830BOrO IIpOCTp8HCTB8 KMeeT CMbiCn B TOM cny'l:ae1 KOr.aa .OBH)!(9HH9 '18CTHU 

M0)!(9T 6h!Tb OIIHC8HO KB83HKn8CCH'l:eCKH 1 TO eCTb BO BCSIKOM cny'l:ae IIpH nepKcpepH'IC

CKHX CTOnKHOBeHHSIXo TaKHM o6pa30M1 C IIOMOWb!O OIIpe.aeneHHSI ( 1) BIIOnHe paayMHO 

IIOllblT8TbCSI 06bSICHHTb 8HH30Tp0IIHIO Manony'l:eBbiX 3893.0 0 KOTOpbie 1 IIO BCeil: BepOSITHO-

. /7/ 
CTH 1 H SIBnSIIOTCSI peaynbT8TOM rrepHcpepH'IeCKHX coy.aapeHHil: • npH :3TOM 1 B OTnH'l:He 
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17/ 
oT pa60Tbl TaMM& , aHH30TponHil a HaJneM cnyqae o6ycnoaneHa He TOnbKO aHHao-

TponHeA pacrra.a.a Hao6ap, HO H aHH30TponHeA caMoro npouecca o6paaoaaHHil qacT~u. 

CTporo roaopH, cne.a.oaano 6bi a ( 1) HHTerpHposaTb no Toil o6nacTH <t>aaoaoro 

npOCTp8HCTB8t I'.ll.e .ll.BH.)KeHHe iiBnileTCSI KB83HKn8CCH'IeCKHM 0 H npH Cp8BHeHHH C Onbi

TOM paa.a.enii:Tb iiBneHHil Ha nepH¢epH'IeCKHe H ueHTpanbHbre. TaKoA no.a.xo.a. noTpe6osan 

6bl BBe.a.eHHil HOBOI'O napaMeTp8 K8K B TeOpHIO, T8K H B 9KCnepHMeHT1 'IT01 no H8llleMy ,. 
MHeHiti00 ii:BnileTCil noKa npe*.a.eapeMeHHbiMo floaTOMY HHTerpan a ( 1) 6epeTCil no 

BCeMy ¢aaOBOMY npocTp8HCTBy. 

Cne.a.yeT OTMeTHTb1 'ITO o6nacTb· KB83HKnaccH'IHOCTH .ll.BH.)KeHHil paclliHpileTcg· 

c pocTOM aHepriiH, 'ITO onpaa.a.braaeT c.a.enaHHOe npe.a.nono*eHHe H noaaomteT Ha.a.eii:Tb

cg nony'IHTb c noMOlUbiO onpe.a.eneHHil ( 1) 8HH30TponHIO H .a.nil npoueccoa c 6onblliHM 

'IHCnoM '18CTHUo O.a.HaKo, cooTBeTCTByiOlUHe pac'leTbi OK83biB8IOTCil KpaAHe cnO*HbiMH 

H c.a.enaHbl H8MH He 6binHo 

Bbr6Hpag ( 1) a Ka'leCTBe Hcxo.a.Horo Bbtpa*eHHH, Mbi rrpe.a.nonaraeM, 'ITO 

HeH3BeCTHbiit H8M KB8HTOBo-MexaHH'IeCKHit KB8.ll.p8T M8TpH'IHOI'O aneMeHTa C0Xp8HHT npH 

nepexo.a.e K caoeMy KnacCH'IeCKOMy aHanory ( 4) csoH xapaKTepHbie oco6 eHHOCTH l aHH- ~-· 

30TpOnHIO H T • .ll..) • 

§ 1. DpHBe.D.eHHe cpopMyn K p8C'IeTHOMY BH8Y 

npH nonb30B8HHH ¢opMynoit (1) cne.a.yeT HMeTb B BH.ll.y, 'ITO HanpasneHHSI 

oceA M , Mv · Ha onbrTe He <i>HKCHpyiOTCH H no HHM <PaKTH'IeCKH npoH3BO.ll.HTCH 
X J • 

CyMMHpOB8HHe 0 T8K 'ITO He06XO.ll.HMO B ( 1 ) OCT8BHTb TOilbKO O.ll.HY - 8 -¢yHKUHI0 0 

co.a.ep*alUyiO npoeKUHIO Ha OCb L ,cosna.a.aiOmyiO c HanpasneHHeM HMnynbCa cTanKH-

B810lliHXCil '18CTHUo 

3To onpe.a.eneHHe y.a.osneTsopileT Tpe6osaHHIO rrpe.a.enbHoro nepexo.a.a K TeopHH 

¢lepMHo EcnH npocyMMHpOB8Tb ( 1 ) no BCeM B03MO.)KHbiM aHa'leHHiiM MOMeHT80 TO 

Mbl B03Bp8THMCil K 06bi'IHOMy onpe.a.eneHHIO: 

--0 )(\(._ -\ (F) -

~S"(E,P,Mz)d.Ml=)¥J.···dfnd.;r1 .. cltn.o(E-EeK o P-l: P"/::: Sn (E,P). (2) 

B CBi13H c 9THM y.a.o6Ho npe.a.cTaBHTb cTaTHCTH'IeCKHA sec B BH.ll.e 

Sn(E, P,M~)= vn, \n.?~···cLfn-8(E -Le~)8(P-~pt<)ort(p:, ... , pn)' (3) 
r.a.e 

TB 

TH 

(o 

CB 

_..,. 

• 
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(3) 
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'Olt(p._, ... ,pn) = v-n, ~ d.~j. ... cL~ .. 8 (.M..- 2: M "2.) <4> 
npe.llcTaBnSieT co6oA MHO}KHTellb1 BHOCSIWHA nonpasKy sa coxpasesse MOMeHTa. Ocsoa

saSI pollb 9TOA nonpaBKH
1 

KaK BH.IlHO H3 (3), COCTOHT B TOM 1 qTO HapywaeTCSI H30Tpo

fiHSI H O.llHOpO.IlHOCTb pacnpe,lleneBHSI B HMnynbCBOM npocTpaacTse (cp. c (2) ). Bcne.a:-

cTeHe sTOro saMeBSIIDTCSI yrnosoe H aaepreTsqec~~:oe pacnpe,lleneHHB qacTHUe 

nps BblqHClleBHH m cyweCTBeBBa He TOllbKO BeliHqHHa 1 BO H <lJopMa siP¢eK

THBHOrO o6~eMa1 B KOTOpOM o6paayiDTCSI qaCTHUhlo ECliH npHHSITb B KaqecTBe a¢<lJeK

THBHOro o6~eMa 9llliHRCOH.Il ct>epMH C nonyOCSIMH 

... 
aanpasnesa no sMnynbCy aaneTaiDweA qacTHUbi p ), TO HHTerpall (4) 

CBO.UHTCSI K 

) 
1 { -i.A M ._ :J (-) J ( _.. '\ m(p .. , ... ,p" = 2x l d."- e Pt..·· · pnJ, 

-oo 
r.ae HHTerpan 

1 n = v-• ~ e•kltPl~ .t t 
p .(V) 

MO:lKeT 6hlTb Bhlpa}KeB qepea 6eccenee&I ¢yHKUHH nonynenoro nopH.IlKa 

J(p)= {¥ Q¥"}v:c(CJ);;;. ::J (sinQ~3Q cos G)) 

Q= Rlp.L =- R.A. ~p:+p:' 

Sin A.pK.L- l.pu cos A.p~e ... 

CXpKJ. )3 ' 

(5) 

( 6) 

(7) 

(8) 

(9) 

(6a) 

(Sa) 
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0TMeTHM ene.uyiOlUYIO lf3 ( 6a) xapaKTepHyiO oeo6eHHOeTb paeeMaTpHB8eMOfO 

enyqaH: Teopll:H He eo.uep)KHT HlfK8Kifx HOBbiX napaMeTpoB no epaBHeH!fiO e opHraHanb

HOH ¢opMynHpOBKOH ¢epMH. KoHeqHo 1 HeKOTOpoe pa3nlfqJfe HMeeTeH If eoeTOifT' OHO B 

HBHOM rrpennono)KeHHH: o <PopMe a<P<PeKTifBHoro o6beMa ( B <PopMy nlfpOBKe ¢epMif ey

weeTBeHHa nlfWb Ben!fq!fHa o6beMa). OnHaKo, MO)KHO noKa3aTb1 qTo pa3nlfqHbie 

npaB.uono.uo6Hbie npeniTono)KeHHH o6 H:HOH <PopMe a¢cpeKTHBHoro o6beMa (HanpHMep, 

Bhi6op ero B 

HHe J ( p 
BH:.Ue rrnoeKoro .UHeKa) He ll.3MeHHIOT eyweeTBeHHhiM o6pa30M Bbipa)Ke

): OHO TaK )Ke y6biBaeT e poe TOM apryMe'fha, TaK )Ke eoxpaHHeT oeuan-

nHpyiOlUHH xapaKTep ( e ITOqT!f T8M )Ke ITepll:O.[lOM) H T.n • 

.[la)Ke B TOM enyqae, Kor .ua H:HTerpan 6epeTeH ITO nepH:¢epaqeeKoi1 qaeTH: 

8nJIHITeOH:.lla, ¢YHKUHH :J -( p ) eoxpaHHeT Te )Ke eBoiieTBa. noaToMy nonyqaeMbie 

HH:)Ke pe3ynbT8Tbl B 06WeM eoxpaHHTeH ll. npll. yTOqHeH!fH: H:eXO.[lHb!X npe.unonO)KeHHH. 

B enyqae o6pa30B8HH:H .UBYX qaeTH:U MHO)KH:Tenb m If Bee Sa_ MoryT 6biTb 

TOqHo BblqHeneHbi • .[leJ1eTBil.TenbH0 0 npa 8TOM p1.J.=.Pa..J.::::.p.J. H 

~ 
__L 
2.JLR 

f d. A. ( si"' A. p .J.- A. p.l.. cos 'Ap .J.)t. _ 
) (A.p.J. )*) - 5 Rp-'-

3 

-coo 

( 10) 
~-

llanee MO)KHO ITO ( 3) ITO.[leqH:T8Tb eT8THeT!f<JeeKH:ll Bee If H8HTH yrnOBOe paenpe.uene-

HHe 

~ ~ _2 e: e.: ( d.Q 
E J Sine 

G 3\:2-Q.i e: 
5RE 

( II ) 
~ SR.. 

YrnoBaH 38B!ieHMOeTb '""' i.f sin e nnH qaeTHoro enyqag yrrpyroro pacceHHHH 
/1/ 

6brna yKa3aHa ewe B pa6oTe ¢epMH • 

.[lng 60rlbWero qHCna qaCTHU MHO)KifTenb m T8K)Ke MO)KeT 6b!Tb 38ITH:eaH 

B 38MKHYTOM BH.[le. JVb1 He ITpHBO.[lll.M 8Ty ¢opMyny BBH.Uy ee rpOM03.[lKOCTH 1 T8M - -6onee, qTo nanbHei1wee HHTerpapoBaHne ITo fi> ... ,pn B o6meM cnyqae rrpoBeCTH: 

He y.uaeTeH. 

r 

_,. 

• • 
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II 2. JllleTOAHJta pacqeToB 

MHoroMepHbiA HHTerpan (3) MO:lKeT 6biTb Bbi'IHcneu .c noMOIUbiO MeTosa 

MouTe-Kapno, sns qero cnesyeT npesaapHTenbHO ycTpBHHTb 8 -¢yHJtUHH. flpo-- -HHTerpHpOBBB no p,. H no i!, - KOMnOH9HTe Ptt-J. 1 Mbl nony'IHM 

s .. ( E' P, o)= !eli··. df~ d.p...,.clp .... ,y I 'a ( ~; ~ .. :..) rm(P~, ... J p.). ( 12) 

0AH8Jt0 B nony'IHBW9MCSI HHTerpane o6naCTb HHTerpHpo88HHSI HMeeT CIIO:lKHyiO cpopMy. 

0To6paaHM ee aa rHnep-Jty6 npeo6paaoeauHeM acex 3 n. -4 nepeMeHHbiX HHTerpHpo-

PI(!__., C P"~- P~J) P"J + p:~ , (13) 

I II PwJ , p .. 1 - cooTaeTcTaeuuo HH:lKHHA H aepxHHA npesenbi 

riC~ l i ~k ~n-i;J-=f,a,3;(l;~(n-i;'3)) C SIK06R8HOMX) 

HHT9I'pHpOB8HHSI no 

, 
w = r-r c p:A- P~l) , 

IC,J-
(14) 

nocne qero nony'IHM 

(15) 

Ilpesenbi HHTerpHpOBBHHSI BblflHCBHbi B (8} ( § 2) O) 

( ;: ) = _A_B_+_V_(_c~-:-2)_( B_a -_cD_) 
(16) 

.J 

rse 

x) n' 
03HaqaeT1 'ITO MHO:lKHTenb C HHA9KC8MH ( t\, - 1;3) onyrueu. 
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npH no.nc'leTe pd. 11nH p~a HnH PK3 COOTBeTCTBeHHO 

At(} = XK HnH YK HnH ZK , 

B"J 
:. -MICE: 

c") - M'-- " 

HnH -M"E!+X"p~kH:nH-·MKE:+X"p .. k+Ykp2k, (17) 

HnH 
2.. 1-

MK+XK HnH 

... 
Mz.+Xz.+Yz. 

I' K K ' 

n"A :: ma. 
I( 

2. a. 
HnH mK + pi.K 

HnH ~ z. p'" f'YlK + P~K + lk ' 

/10/ 
H r.ne aae.neHbi TaK)Ke 

k-~ 

EK= E- ~e." ) 

1. 

0603Ha'leHHSI H3 • 

-- k-i -
p = l:p·- p 

K . t '-. 
P~:: {xK,YK,ztcJ 

"" M~=-E~- P:; tt"=l: m\, 
k ... J. 

""2. 2. 2. E*=- 1·1" + m"- tt" 
K f,M 

l( 

( 18) 

:;v

c nOMOWbiO ¢opMyn ( 18) npoH3BO.O.HTCSI TaK)Ke nepexo.n oT k K k -t i . B Tex >Ke 

o6oaHa'leHHSIX npOH3BO,D.HaSI \ 'b(E -E eK)/ 0 Pn-1,'3 \-i pasHa 

L e,li.) d"i,) I J 8 a. - C D I r .ne 
• fl-1 h 1'1-1,3 ll-113 tl-!,~ 

""'•a. 

e:::'"' [-B ...... (c .•. .,.+ A~s· +A,_\.( B.:;; c ...... "D._,,.) 1 I c --··· (19) 

(I, I.) 
a e h Bbi'IHCnsteTCSI H3 3aKOHOB COxpaHeHHSio 

K HHTerpany ( 15) npHMeHsteM MeTo.n M.oHTe-Kapno. Bbi6HpaeM (pa3birpbiBaeM ') 

f'.s.~, ... , p .. -.s.,a. paaHoMep~o a HHTepaanax f{),l), a ~-a HHTepaane 

(0, 00 ) c HeKoTopoil: nnoTHOCTbiO q, (A, p.._ > ... _, p") =: q. (A> p) , 
Bbi'IHCnsteM llO,llbJHTerpanbHYIO cPYHKUHIO ( npH'IeM 3HaKH + H - B ( 19) paBHOBepOSITHbd • 

3To .o.aeT cny'laAHyiO aenH'IHHY 

("'i) • 2. e. .. _, e., w Q :l (X p~e.L) 
$ (A.,?)= :st R, (ea.- c-o)'h- '\ (A., f) (20) 

J 
• 

c 
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,. ( 17) 

(18) 

B Tex >Ke 

(19) 

(20) I 

I 
i 
i 
I 

9 

Ee cpe.auee aua"'eHHe ua 'ft. ucnbiTauuA 

(21) 

.089T HCKOMhlit HHTerpan C B9p051THOCTb~ 0 OTJtH"'B~LUeitcg OT I H8 B9JtH"'HHy nopg.axa 

-Y~ 1ft. 
Cxo.aHMOCTb aenH"'HH 

l'hC.:t) 
~ K HX Cpe.aHeMy .OOBOJtbHO M9.0Jt9HH8511 BBH.Oy 3H8KO

nepeM9HHOCTH MHO:lKHT9Jt9it ( Q ) th(.,) 
H MHOrO"'HCJt9HHOCTH apryMeHTOB 'l T ,• 

I-leMHOrO yCKOpHTb CXO.OHMOCTb MO:lKHO nyTeM no.a6opa nJtOTHOCTH q ("-, p) • C 9TOit 

uenb~ oua 6bma B3HTa a BH.ae 

(22) 

1 + .L A.a.~ p& 
10 £.. ICJ, 

HMHTRpy~LUeM npH MBJthiX A l pacnpe.aengnacb 

C 9TOit nnOTHOCTb~ H8 (0,00), cne.ayeT ee Bhl"'HCJtHTb no cpopMyne 

(23) 

rne ""' pacnpe.aeneua Y:lK: paauoMepuo a HHTepaane (0,1 ). 

AuanorH"'HbiM o6p830M MO:lKHO nony"'HTb He TOJtbKO CT8THCTH"'9CKHe B9C8 pe8KUH:li
1 

uo H paanH"'Horo po.aa pacnpe.aeneuug npo.ayKTOB peaxuHH - yrnoahle, HMnynbCHhle, 
. M 

KOppemiUHOHHbl9 H T.n • .lJ.ng 9TOrO HY:lKHO o6p830B8Tb Cpe.auee He H3 BC9X B9JtH"'HH ~ f 

8 TOJtbKO H3 TO:li HX COBOKynHOCTH 1 KOTOpag COOTB9TCTByeT 38.08HHOMy 3H8"19HH~ H~y

'189MOrO napaMeTpa (yrna- .ang yrnoaoro pacnpe.aeneHHSI 1 HMnynbCa - .anSI HMnynbCHO .. 
~ 

ro H T • .a.). floCKOJtbKY BeJtH"'HHbl 9HeprH:lt1 yrnOB H 'r.n. 38ITOMHH8JtHCb M8WHHO:lt npH 

Bbi'IHCJt9HHH 1 TO .anSI nony"'eHHSI T9X HJtH HHbiX pacnpe.aeneHHA: .OOCT8TO"'HO npOBSCTH 
(~ . 

ycpenH9HH9 <I> no COOTBeTCTByiOweA: SI"'9A:Ke n8MHTH (no.ao6HbiA: 9TOMy npH9M npH-

M9HSIJtCSI B /
9

/ .OJtSI nony"'BHHSI 9HepreTH"'9CKHX cneKTpOB ). npoue.aypa COpTHpoBKH 

110 p83JtH'IHbiM napaMeTp8M IIOJtHOCTbiO 9KBHB8Jt9HTH8 M8WHHHOMy 8H8JtH3Y T86JtHUhl 
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/10/ 
cny~alawx 3B83ll (c Tol pa3aaael, ~To Tenep& 3B93ll8 V HMeeT aec 

q,<") 
)
x) 

!IM8CTO 1 • 

npH awwcneaaK pacnpeneneHJIA yqaTwaancsr poll 'IACTHU ( N, 3l. ) a nopsnox 

po>K.aeaas ( ~epe3 R3oCSapy ana aenocpencTaeaao) • Jlna yrnoaoro pacnpeneneaas 

npo.ayKTOB pacna.aa B30CSap CSwn B351T 38KOH 1/ Sitt e ( T.e. CSwno npennono>Keao, 'ITO 

H DORBn9HB9'B p8CD8ll H3o68p perynapyeTCR B pa&HOI Mepe COXp8H9BII9M MOMeBT&). .. np11 8TOM npecn&llOB8n8Cb T8K>K9 aen& BW51CHHTb, K8K CK838n8Cb CSw H8 pacnpe.aene-

BBRX B KOppenSIUBRX 8HH30Tp011BR paCD8ll8 B306ap, ecna CSw OH8 CyUleCTBOB8n8 pean&

BOo 3cPcP8KT 8TOT OK838nCB BecbM8 cnaCSWMo 

~aaa aw~acnsna nonyTao Te >Ke aena~aaw no Teopaa QPepMB (nonaras a ,. 
(20) ~~3(p..,.)sJ. ). 3ToT pac~eT nocny>Kan nnsr KOHTponsr a cpaaaeaas. 

t 3. Peayn&TAT&J pac'leToa 

Oneaxa pona coxpaaeaas MOMeaTa 6wna npoaeneaa aa peaxuaa MHO>KecTaeauoro ..,. 

po>K.aeuas M930HOB npa B38HMOll~lcTBHH ayxnoaoa a o6nacTa :aaepral _, 10 Bsa, 

I N' Swna paccMoTpeaw peaxuaa pp- NN:~t,NN 1 2.NlSt • •• a T,ll. no I. 3.1t • ~ 

Jln• KA>Kllol K3 kHX CSwno nony~eao a oCSpaCSoTaHe oKono 1000 '3&93ll' - uaCSopoa 

BMDyn&eOBe Jlng COXp8H9HH51 HeoCSXOllBMOI TO'IHOCTB DO Mepe yaenH'I9HHSI 'IHCna BTO

pH~HWX '18CTB11 llOn>KHO B03p8CT8Tb H KOnB'IecTBO '3B93ll'· 1000 '3B93ll' He o6ecne-
xx) 

~BB89T HY>KHOI TO'IHOCTH y>Ke nns pe8KUHH P P., 2.N43t. nosTOMY CBCTeMbl 2.NitJt 
B Te.ao MW He p8CC'IHTWB8Mo T 8K K8K BKn8ll 9TH X CHCT9M BO B38HMO.QeiCTBHe DpH 

10 Ssa .aoaon&ao aenaK1 MW ae CMorna npoaecTH neTan&aoro cpaaaeass c OllbiTOM. 

Jlng Jt8>K.QOI H3 p8CCMOTpeHHbiX CHCT9M 6blnH nony~eHbl HMnynbCHble B yrnOBble 

pacnpe.aeneHH$1 B oCSeax CHCTeM8X OTC~eTa H llml oCSOHX POllOB '18CTBn, a T8K>Ke 

KOppenBUHOHHble pacnpeneneHHSI B oCSeBX CHCT8M8X OTC'I~T8 6e3 p83nB~9HHSI p0ll8 

~8CTHllo MbJ OCT8HOBHMCSI nBLUb H8 H8H6onee. HHTepeCHbiX H3 nony'leHHbiX 38KOHOMep

HOCTel. 

x) 
TaCSnauy c aecaMB 

.... ,,, 
,. MO>KHO H8388Tb 'o6o6LUeHHOI Ta6nanel Cny'18AHbiX 

/16/ 
3Be3ll' (eM, T8K>Ke ). 

xx) 
3TO CBSI38HO C H9ll0CT8TO'IHOI :acfJcpeKTHBHOCTbiO M9TOll8 § 2, fv'eTOll, p83BH-

Tbll l103>K9 (cMJ16/), 1103BOnHn elbl llp0B9CTH p8C'18T llnSI 6bn&WHX n , 

·~ 
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(M} 
1 npH8e.Q9Hbl 3H&'leQ:HSI CT8THCTH'leCKHX 8eC08 s" (9 KOTOpbiX 1. B Ta6nHue 

fi01IO)KeHO ft: i ) . .a.nSI Cp88HeHHSI npH8e.lleHbl 

SlF) 
"" • B cKo6Kax .aaubi HX pacqeTHbie aHa'leHHH 

aua'l9HHH 8eca no TeopHH qlepMH 

/11/ 
(no , 8 Tex cny'I&Hx, Kor.aa 

STOT pacqeT 6bl11 803MO)KeH ). 8 TpeTbeM CT0116Ue 
C!(...,, S(F). 

npH8e.lleHbl 3H8'1eHHSI ~ 

CTaTHCTH'lecKHI asanHa Ta6nHUhi noKaableaeT, 'ITO yqeT coxpaueHHH MOMeHTa Ko-

1IH'IecT8a .ll8H:lKeHHH ( uaao8eM ero M -Mo.aenbiO) uecKonhKO no8hiW&eT 8ec MHoro

'laCTH'lHhiX cucTeM no cpa8HeHHIO c F -Mo.aenbiO. O.llllaKo nocne uopMHp08KH .anH 

H M- Mo..aenHx. no'ITH. 

a n,_.. -3, 70. OepecqeT 

Hef501IbWHX f\. OT1IH'lHe 8 cpe..aueii MHO)KeCT8eHHOCTH 8 

HC'leaaeT. IlpH 10 088 F - MO..aenb ..aa_:T n F -3!.68' 

e: • 817 088 ..aaeT nF .. 3,550 nM •3,57. 3~tcnepHMeHTa1IbHOe STHX 3H8'leHHI It 

/4/ -3Ha'leHHe pa8HO n -3,22 :!:,.0,12. 

/1/ -
B pa6oTe ¢>epMH yqeT coxpaHeHHSI MOMeHT8 YM9HbW811 n 8.ll80e. 

3a8HCHMOCTb 8eca OT aaeprHH 6bma oueseua sa npuMepe CHCTeMbl 2.ft/:Jt ( Ta6nu-

s'"'' I t.Y ,,, ua 1 ). 0THOW9HHe i) C yMeHbWeHHeM SHeprHH CH1IbHO 803pacTaeT. 3TO 

ceu..aeTenbCTsyeT o aHa'lHTenbHO 6onee Me..aneuuoM, 'leM B F -Mo..aenu, y6hi8aHHH S .. 
no Mepe yMeHbWeHHSI aaeprHHo Cy..as no TOMy, 'ITO s~> ( 11) npH npH61IH:lKeHHII 

K nopory CTpeMHTCH He K uyn10, a K Koseqsol 8e1IH'lHHe - mama/ E '"'P 1 MO:lKHo 

S l"') 
npe.an01IO:lKHTb1 'ITO H tt>& CTpeMHTCH Y nopora It KOH9'1HOMY 3Ha'leHHI0 0 BoaMO)KH0 1 

3.Q9Cb CKa3bi88eTCSI HenpHMeHHMOCTb K1IaCCH'leCKOrO npH61IH:lKeHHH y nopOJ:'a peaKUIIHo 

2. Yrno8oe pacnpe..aeneHHe 8 CoUoMo 8C9X 'l8CTHU H3 peaKUHii C r\. "'3 H 

n =4 Hao6pa:lKeHO H8 puc. 1. TaM )Ke noKaaaHa nnOTHOCTb pacnpe..aeneHHH npH 

n"' 2 H n .. 4. 1-Ja rHCTOrpaMMaX XOpOWO 8H.llHa 8HH30TpODHSI1 803HHK810Ul8SI 6naro-

..aaps y'leTy coxpaHeHHH MoMeHTa. KpoMe Toro, npH n "" 3 aaMeTeH Cna6biii MaKCH-

0 
MYM fiO.ll yrnOM 9() • 0H 06H38H C80HM Ha1IH'IH9M T9M MeaoHaM, KOTOpbie 8bi1IeTalOT 

Ha uao6apbl npOTH8 Hanpa8neHHH ee .ll8H:lKeHuH. Cne.ahi TaKoro MaKCHMyMa Ha6niO

.aaiOTCH H _8 MeaoHax CH~TeM N N1 
1 N1N1

, TaK K&lt H a.aecb - 8Cne..acTBHe coxpaHe

HHSI MOMeHTa - Hanpa81IEHHH 8nepe.a H Haaa..a 8hi..aeneHbi, T.e. nonyqaeTcH .a8yxKo

uycHoe pacnpe.z:teneaHe. Boo6me Ha6niO..aeHHe TaKoro MaKCHMyMa 8 aKcnepHMeHTe 

csu.aeTenbCTB08ano 6bl o HeuaoTponHoM pacna.ae uao6apbi. BoapacTaHHe aHuaoTponHH 

pacnpe.aeneHHH C8MHX H306ap .ll01I:lKHO YCH1IHBI:lTb STOT ScPcPei{Te 
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B aaea.aax c n .. 4 9TOT MaKCHMYM y:lKe OTCyTCTByeT1 a nnOTHOCTb pacnpe.ae-

119HHR C BbiCOKOI CTeneHbiO npaa.aono.ao6HR yKna,abiBaeTCR B KpHBYIO fA - co$9). 

cL s("') 
__..!!.. : ( o,~tlt * o,oi.) + { o, \8 :t:.o,o3) .r"'. 
d.t-

(24) 

.llnsr OU9HKH aHH30TponHH BBe.aeM Bem!'IHHy (JJ - OTHOW9HH9 'IHC118 'l8CTHU B 

·e 0 oe o-e paBHbiX TenecHbiX yrnax: 0 < ~ 60 H 60 ~ ' 90 • Tor.aa npH H30TponHoM pac-

npe.aeneHHH U) .. 1, pacnpe.aeneHH9 "' I Stn e ( CM. ( 11) ~ .l111R n = 2 npHBO,aHT 

K (a) = 2. 3Ha'leHHR (..,) .ansr r\ > 2 eM. a Ta6nHue 2 VIa Hee cne.ayeT, 'ITQ 

w (ft) < "'(&) npH n > 2. O.aHaKo, TO'lHOCTb pac'leTOB H9.llOCT8TO'lHa. '1To6bl 

LlOKaaaTb TeH,a9HUHIO K MOHOTOHHOMy YM9HbW9HHIO 8HHaOTpOnHH C MHO:lK9CTB9HHOCTblO 

( (ft+l) (") ) 
T.e. HepaaeHCTBO U) < W npH ft ;.. 3 • B npe.aenax owH6oK cpe.aHRR 

aHHaOTpOnHR BC9X •IBCTHU H3 CHCT9Mbl C ,aaHHblM Y\. He aasHCHT OT n, • EcnH 

,aonyCTHTb1 'ITO T-8K09 nose.aeHHe COXp8HHTCR H IIpH 601lbWHX MHO:lK9CTB9HHOCTRX 1 TO 

no M -Mo.aenH aHHaoTponHsr 5 2-, 4-, 6 - nyqeabiX asea.aax .aon:lKHa 6biTb o.aHHaKo-

BOlt (~ 11 22:!:_0,05) o 3KCnepHMOHT81lbHbl9 ,aaHHbl9 0 cpe,aHel 8HH30TpOnHH 0) T8KOBbl~.,. 
'12/ /13/ /13/ ' 7,1!_315' 1 6,0.:_3,2 (,aaHHbl9 no pp-CT011KHOB9HHRM), 2,5.:_0,5 ~.aaw;._. 

- /14/ 
Hbl9 IIO pp- H pn -cT011KHOB9HHRM) 1 11 38.:_0,07 (.aaHHbl9 no pacnpe.aeneHHIO Jt -

MeaoHOB a 1tp -cTonKHOBeHHRX npH 7 Bas ) • VIa HHX Tpy .tlHO c.aenaTb onpe.aeneHHL!e 

BbiBO.llbl 0 CTeneHH COr118CHSI M - MO.l1911H C OIIbiTOM 1 HO MO:lKHO 01'M9THTb1 'lTO .l18HHbl9 

no NN CT011KHOBeHHRM .aaiOT 6onbiUYIO aHHaoTponHIO, 'leM M -Mo.aenb. 06pau!aeT 

Ha Ce6R BHHM8HH9 M9HbW8R 8HHaOTpOIIHR B :ltf - CTOiiKHOB9HHRX. 

3aBHCHMO<::Tb yrnOBOrO pacnpe.aeneHHR OT m -MaCChi qacTHU - HCHee BH,aHit H8 

CHCTSMSX 2,N ::Jl t 2.}J 2.Jt 1 r.ae IIOC119JlyiOLUHfi pacna.a H306ap He aaTeMHSieT K8pTH

Hhl. VIa Ta6nHU 2 H 3 cne.ayeT, 'lTO y MeaoHOB aHHaoTponHR HecKo,ILKo 6onbwe, 'leM 

y HYK1IOHOB. O.aHaKo, saMeTl!Tb STY paaHHUY Ha on biTe. 6hi1IO 6bi T?Y .uHo Ha-aa cywe

CTBOBaHHR npOTHBOn0110:>KHOll: TeK.aeHUHH B CHCT9M8X C H3o6apoii:. JV\eaCHbl ( H HYK110Hbl) 

Ha Hao6ap o6Hapy:lKY..BaiOT ropaa.ao 6onbwee CTpeMnetiHe x H30TponHH 1 He:lKenH 'cao6o.a

Hbie' 'ldCTIIUbi1 '1'8K KdK Ll.r.l'l IIHX orp8HH'l9HHR1 CBRa8HHbl9 C MOM9HTO:W, HM9IOT 6onee 

cna6bllt xapaKTep. 3To oco6eHHO xopowo aaMeTHO B cHcTeMax NN' H 'a-N' 
( Ta6nHua 2). Bopb6a STHx .aayx TeH.aesuHI a CHCTeMax c Ha06apol npHBO.llHT K 

OTCYTCTBHIO RpKO Bbip8:lK9HHbiX 3aBHCHMOCT9it OT 'lHC118 H npHpO.llbl '18CTHU B Ta6nHU9 2. 

< e~ 
nap 

~ 
f • 
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N'N ...-;·, N'N ~ '17' fb-BH.LlHMOMYt B CHCT9M8X .J\. '"'-"'" 

I 
"cso60.LlHbiX .. 'I&CTHU, a s CHCTeMax 2. N 3t 

npeB&nHpyeT 8HH30TpOnHSI 

' 1 a.N 2.:f\.- H30TponHOC't'b "'H306apHbiX" 

'18CTHU ( npHBO.LlH y nocne.LlHHX K CHnbHOMY n&.Ll9HHIO 8HH30TpOnHH) • 

3asHCHMOCTb 8HH30TpOnHH OT 9HeprHH npocne)KeHa Ha npHMepe CHCT9Mbl 2..N!Jt • 
.!laHHbie Ta6nHUbi 3 .LlenaiOT npas.Llono.Ll06HbiM yTsep)K.Ll9HHe, 'ITO &HH30TponHH W N 

.OnH HyKnOHOB y6b!B89T C pocTOM SHeprHH. 0 M930H8X 9TOro YTB9p)K.Ll8Tb Henb3H 

Ha-aa Manoii: TO'IHOCTH 'iHCnOBbiX .Ll8HHb!Xo .UononHHTenbHYIO HH<f>OpM&UHIO MO)KHO ~3-

.n E (00-600) sneqb H3 senH'iHHbl • e yMeHbWeHHe oaHaqaeT1 'ITO BHYTPH HHTepsana 

M930Hbl C pOCTOM SHeprHH nepepacnpe.LlenHIOTCH 6onee H30TponHO. 

3. LlnH OUeHKH yrnOBbiX KOppenHUHI BTOpif'IHbiX 'i8CTHU 6btn0 nony'leHO pacnpe.Lle

neHH9 no yrnaM paaneTB. a \.k nap 'i&CTHU i, H k B 3B93.Ll8X ( B K8)KAOI 3B93Ae 

Y'IHTbiBanHCb see n~ ( nf-i ) I 2 yrnos M9)KAY cneAaMH n~ '18CTHU B 

KOH9'1HOM COCTOSIHHH) • flony'leHa TaK)Ke a3HMyTanbH8SI KOppenHUHH - pacnpe.LleneHHe no 

yrnaM v i_-k M9)K.Lly np09KUHHMH ny'ieH Ha nnOCKOCTb MHW9HH 0 HOpManbHYIO K OCH B3aHMO

.Ll9HCTBHH. 3Ta KOppenHUHH y .Ll06Ha AnH cpaBH9HHH C onbiTOM Ha-aa HHB8pH8HTHOCTH 

IIpH rrepeXO.Lle OT n.c. K C.U.Mo THnH'IHbl9 rHCTOrpaMMbl H306pa)K9Hbi H& pHC. 2. 

8 Ta6nHue 4 rrpHB9.Ll9HO 'IHCno nap (s %) C yrnaMH e'-k H 't~kB HHTepsanax (0°,60°) 1 

(60°, 1.20° ), ( 120°, 180°) .LlnH paanH'iHbix cHcTeM. Xopowasr TO'iHOCTb rHcTorpaMM 

noasonsreT ycTaHOBHTb pHA aaxoHoMepHncTel B xoppenHUHHX. 

C ysenH'I9HH9M MHO)K9CTB9HHOCTH B CHCT9M8X 6e3 H306ap paCT9T 'IHCnO Y3KHX 

e o . e o 
( -~ 60 )H YM9HbwaeTCH 'IHCnO WHpOKHX( > 120 ) nap qacTHU. npH 9TOM 'IHCno 

~~ ~ 

nap c 60° < e~~ 120° B03pacTaeT. PO)KA9HHe '18CTHU 'iepea H306apy (npH A8HHOM n) 

T8K)Ke npHBO.LlHT K pocTy 'iHCna y3KHX H na.LleHHIO 'IHcna wHpOKHX BHnox. TeMH )Ke 

CBOHCTB8MH o6na.Ll&IOT H a3HMyTanbHbie KoppenHUHH. 8 TO )K9 Bp9MSI rHCTOrpaMMbl 

CIIeKTpOB e ~K H 't ~k pe3KO OTnH'iHbl .Llpyr OT Apyra. nepBbie o6na.LlaiOT xapax-

0 0 
TepHbiM M8KCHMYMOM n@ 120 - 150 t y BTOpb!X MaKCHMYM BCerAa rrpHXO.LlHTCH Ha 

0 
180 • EcnH B CHCTeMe HM9IOTCSI H306apblt TO B pacnpeAeneHHH ~ \.\( nosrBnHeTCSI 

BTopol!: cna6biH MaKCHMyM 6nHa 0° (pHc.2 ). OH B03HHKaeT 6naroAapsr o6HnHIO yaKHx 

nap OT paCIIa.Lla H3o6apbi. 3Ta .Ll06&BO'iH8SI KOppenHUHSI OTnH'iaeT CHCTeMy, npoWeAWYIO 

'lepea CTa.LlHIO Hao6apbi, HarrpHMep, N1 N Tl OT 2.N 2:Jt • 3aMeTHM, KCTaTH, 'ITO eRe-

T9Mbl C O.LlHH8KOBbiM n f xapaKTepH3YIOTCSI O.LlHH8K0BOH BenH'iHHOH cpe.LlHero yl;"na 
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n x} 
pa3neTa t7 ~k • fhcnellHHA: MO:lKHO H3MepSITb B SKCnepHMeHTe, HCnOnb3YSI ycTa-

HOBneHHOe M8WHHOA TO:lKlleCTBO ~k:: ;c\.k ha6nuua 4). 

J.1HTepeCHO T8K:lKe OTMeTHTb npaKTH'IeCKyiO HeaaBHCHMOCTb KOpperifiUHA OT SHep

rHH (Ta6nuua 4 1 CHCTeMa 2..N !Jt ). Ta6nuua 4 ITOK83biBaeT B03MO:lKHOCTb OTllenHTb 

KOppenstUHH, Bb13biBaeMbie B38HMOlleACTBHeM 'laCTHU ( H306apaMH) ,oT Bbl3biBaeMbiX 

aaKoHaMH coxpaHeHHH. CpasHeHue KoppensuuA a M- H F- MOllenHx noKaablaaeT 1 

'ITO BnHSIHHe COXpaHeHHSI MOMeHTa H8 KOppenstUHH nJ't:!He6pe:>KHMO MBno. 

Ecnu Y'IHTbiBBTb coxpaHeHue nonepe'IHbiX KOMnoHeHT MOMeHTa, TO pacnpelleneHue 

83HMyTan·bHbiX KOppenstUHA 6ylleT HMeTb 6onee pe3KHe MaKCHMYMbl npH 0° If 180°. 
/15/) 

CpaaHeHHe llSHHbiX Ta6nHUbl 4 (unu rucTorpaMMbl ua pa6oTbi c aKcnepHMeHTOM 

IT03BOnHnO 6bl nponHTb CBeT Ha aonpOC 0 KOMnnaHapHOCTH 'laCTHU B aKTax MHO:lKeCTBeH-

HOro pO:>KlleHHSia 

4. HellOCTaTOK MeCTa He noasonseT HaM npuaecTH rxaHHbie o pacnpe.lleneHHSIX 

B na6opaTOpHOA CHCTeMe, 0 'IHCne yaKHX nap B n.c. H Tollo 0TMeTHM nHWb Manoe OTnH-

'IRe HMnynbCHbiX cneKTpOB B M- u F- Mo.aenHx. --
~ 

!I 4. 3 a K n 10 'I e H H e 

J.1anO:lK9HHbie BbiWe peaynbT8Tbl Bbi'IHCneHHA npHBOllSIT K cnellyiOWHM BbiBOll8M: 

a) KB83HKnaCCH'leCKHA y'leT coxpaHeHHSI MOMeHTa IT03BOnSieT nony'IHTb aHH30Tporr-

Hoe yrnoaoe pacnpe.lleneHue, o.aHaKo cTeneHb aHuaoTponHH 1 aepoSITH01 HBnHeTcst He.ao

cTaTO'IHO 6onbWoA; 

6) llpyrue xapaKTepHCTHKH ( pacnpe,aeneHHSI HMnynbCOB H KOppenSIUHA 1 MHO:>Ke

CTBeHHOCTb) Mano OTnH'laiOTCSI OT COOTBe-TCTBYIOWHX llaHHbiX CTaTHCTH'leCKOH TeOpHH 

¢epMH. 

npH'IHHOA STOrO SIBnsteTCSI TOT cpaKT1 'ITO MHO:>KHTenb m 1 OTnH'l8IOWHH .aaH

HyiO MO.aenb OT TeOpHH ¢epMH 1 HellOCTaTO'IHO CHnbHO 38BHCHT OT yrna e • .lleii:CTBH

TenbH01 M8KCHManbHaSI aHH30TpOITHSI 1 nonyqaeMaSI a.aeCb npH 38KOHe """1/ ':.;11 e 1 rrpH-

x) e--:-
1.\c xopowo yKnallbiBBIOTCSI B cpopMyny ,ami yrna, oTseqa10wero cpe.aHeMy 

3Ha'leHHIO KOCHHyca i5;" 9 0 • 1 
Oi.k:: 0 + Clf'C'!»It'\ -n-f:..._-i~ 

' 
nonyqaeMyiO a rrpe.anono:>KeHHH paaeHCTaa HMnynbCoa HX cpe.aHeMy aHa'leHHIO. 

·, 
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BOLlH:T miW b K (,.) = 2, npli 60JibWOM 'IH:CJie 'laCTH:l! BeJIH: 'IH:Ha m onpe.neJISieTC 5! 

HeKOTOpb!M ycpe.nHeHHb!M 3IJaqeHHeM norrepe'IHOrO HMITYJibC8 ( 1J1'(, '"V 1/ p J, ) 
1 

KOTO

pb!ll, KBK assecTHo,cna6o aapbHpyeT rrpl'! rrepexo.ne OT o.nHoro COCTOS!HlfH K .npyroMy, 

}V\o.>KHO Ha.UeS!TbCS!1 'ITO BBe.neHKe MaTpH'IHOrO 3JieM9HT8 C 6onee pe3KOH yrJIOBOH 

38BHCHMOCTbiD H3M9HHT 3TO ITOJIO.>KeHHe R, KpOMe Taro, ll03BOJIHT 06bHCHH:Tb 

8CH:MM9TpHID B yrJIOBOM pacrrpe.aeneHRH 1 KOTOpaSI B Ll8HHOH MOLleJIH He MO.>KeT 6biTb 

Ccj:JopMynRpyeM, HaKoHel!, Te BbiBOLlbi uawero pacqeTa, KuTOpbre He saBRCHT OT 

paCCM8'rpHB8BWeHCH MO.UeJIK: 1 ) 06Hapy JKeHRe B 3KCI1epHMeHTe CJia6oro MBKCHMyMa 

B yrJIOBOM pacnpe.neneHRH I1pR 90° H CHJibHb!X M8KCHMYMOB rrpR 0° H 180° I'OBOpHJIO 

6hr o6 aHR30Tpomm pacna.aa Hso6ap ( o6paTHaH rrocbiJIKa HeaepHa); 2) yrnOBbre Kop-

peJIHUHH cna6o 38BHCS!T OT 38KOHOB CoxpaHeHHH H OT 3HeprHH B38HMO.UeHCTBHS! H 

Ci!JlbHO - OT H8JIH'IHS! H306ap, AHH30Tp0I1HS! pacna.na H306ap Bbl3B8JI8 6b! .no6aBO'{Hb!U 

M8KCHMYM B 0°, KOMITJI8H8pHOCTb ny-qefi B 3Be3Ll8X - ITOBbiWeHHe '18CTOT rrp!I 0° fl 

180°; 3) cpe.nHHH yron Me.>K.ny ny-qaMH sBes.nbi B c.u.M, paaeH cpe.nHeMy yrny 

Me.>K.ny rrpoeKUHHMH ny-qefi Ha ITJIOCKOCTb MHWeHH; 4) C06CTBeHHbie (He 38BHCS!WHe 

OT TO'IHOCTii 3KCIIepHMeHT8 ) cfJJIIDKTyaUf!H B yrnOBb!X pacrrpe.neneHHHX ropas.no OOJibWe, 

'!eM B IIMIIYJibCHbiX II KOppeJIHUHOHHbiX crreKTpax, 

B 38KJIID'ieHHe 8BTOpbl BbJpa?KaiDT CBOID HCKpeHHID!O 6naronapHOCTb K HM 3e n XeB 10 

H M,Vi, nbrMeHT sa' IIOMOll~b B pac-qeTax0 

PyKOTIHCb IIOCTYIIHJia B !13.QaTeJibCKH(I OT.aerr 

6 oKTSI6pSI 1960 rona. 
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2.N' 

2.N1r 
N'N:Ii 
2.N'3r 

2.N2.3£ 
tlt~a.:n 
2.ttl' 2.:Jr 

2.N'b 
aN'3a 

2.N~ 
"'Ill 6,2 li3B 

0,66 .l:i3B 

16 

Ta6nHya 

CTaTHCTH'IecKHe seca ( 10 Bas) 

s<"'> s (F) r;,t4) I s (F) gf!4l /9F) 

- (14) - (32,2) 0,434 
} 0,452 14,3,±0,97(14) 30,90,±0,76(31,0) 0,451 

I5,4.;t1,26(14) 30,14,±1,30(29,8). 0,470 

171 .± 9,0 368, 5,:tl3 (376) U, 464.;:0, lDO} 
133.± 9,5 280 .± 14 (295) u,475.;tu,041 u,482,:t0,022 
II6 .± 8,4 228,2,±8,9(226) o, 508.;t0, 042 

401 .± 26 765 .! 33 (780) o, 524.;:0, 041} 
281 .± 32 515 .± 44 (484) 0,546,±0,~/7 0,543.;t0,043 
142 .± 20 254 .:!: 26 (271) 0,560.;t0,097 . 

201 + 82 460.:!: 150(515) U, 4 37 ,;:0, 23 } ~' 46 .! o, I>--
52,2 .:t19 108 .± 24(92,7) u, 4b3.;t0, 20 

53,2.! J,I 93,2.;!:4,4(104) o, 570,±0, 04J -
o, 2:34.;t0, 014 0,0857+0,0036 

\0,0038) 
2, 73.:t0,2U 
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0,15 

17 

Ta6nHua 2 

3Ha'l:eHHSI W upH 10 Bsa 

C ~TH-He-
l-lyK110Hbl MeaoHbl CpeLIHee Ubi 

T9M8 

2..N 2 - -
N'N 2~22.:!: 0,25 1,52.: 0,21 -
2..N' 2~14.:!: 0,22 1,53.:!: 0,12 -

2.N:rc 1,22 + 0,06 1,38 .:!: o, 18 1,24.:!: 0,06 
N'NTI. 1,51 .:!: O, IO 1,43 .:!: o, I2 1,48.:!: o,oo 
2.N':Jt 1,21.:!: 0,08 I, II .:!: 0,05 I,I4.:!: 0,04 

2.N23t I,27.:!: o,ro I, 45 .:!: O, IO 1,36.:!: O,IJ1 
riNa:Jt I, 35 .:!: O, 14 I, 19 .:!: O, IO I,24.:!: o.oo 
2.N'23t 1,05 .:!: O,I6 1,04.:!: O,IO 1,04.:!: 0,08 

Ta6nHua 3 

AHH30TporrHSI a 2..N'JC. rrpH pa3HbiX sHeprHHx ( ..Q -oTHoweHHe 'l:Hcen 'ISCTHU 

a TeneCllbiX yrnax 0,8 ~ f' .:!iii 1,0 H 0 4 f' ~ 0,2) 

E (c,u,M.) ~ 0,3 2,0 2,8 l>3B KHH, 

WN ::: I,3b.:!: o,u9 I,J9 .:!: 0,09 I,22 .:!: 0,06 

WJI 
,. 1,57 .:!: 0,22 1,58.:!: 0,15 1,38 .:!: 0,18 

...o.N = • 1,86 .:!: 0,29 1,54 .:!: 0,24 1,23 .:!: o, I5 

..n.:n ::: 2,93 .:!: u,52 2, 04 .:!: o, 45 1,30.:!: 0,26 
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61,2 118 
(62,2) 

53,4 Il0,6 

58,2 120 
(61, 

49,6 l(Jl 

35,2 101,5 
(44;8) 

48,6 109 -
(51, I09a.2) 

44,9 104 

41,7 !00 

41,2 105 

36,7 98 

60,0 120 

59,3 II9 

2.5-

20 

f9 

--n=-4 
----- n=3 

PHC. 1. 

.-1~ 
: 11 
I t 

I I 
I 
I 

: dS,.jdp 

1.0 

0.8 

0.6 

OA 

:J o.z 
-- -0 

1 
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