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A H H o T a· u H g 

nonytieHbl H9KOTOpb19 YI'1IOBbi9 83HMyT81IbHbie ~HMMeTpHH B K8CK8,ll8X peaKUHfi. THna 

TpOfiHOI'O pacceHHHH" npOTOHOB, BbiT9K810UlH9 H:3 COXp8H9HHH 'I9THOCTH B peaKUHHX· K8CK8.1l8. 
. . 

YKaabiBaeTcH, 'ITO aKcnep~MeHT81IbHOe ycTaHosneHHe npocTeiiw efi, xopowo H3BecTHofi H3 

aTHX CHMMeTpHii "7 cHMMeTpHH BTOpH'IHO. pacceHHHbiX tiac'i':nu OTHOClfl'91IbHO nnocKOCTH nep

BOI'O p8CC9HHHH.-. He. HB1IH9TCH Rc:epnbiB810Ul9fi npoBepKOfi COXp8H~HHH .tie;rHOCTII,. npe,ll1I8I'89-

Mbl9 9KCnepRM9HTbl HB1IHIOTCH 6onee OCHOB8T91IbHOfi nposepKOfi 9TOI'O 38KOH8 1 a. B .. HeKOTOpb!X 

. C1IY'I8HX tl ll01IHOfi npoBepKofi •. · 

B H8CT0Hutefi pa6oTe n~l1IY'I9Hbl C1I9llYIOlllR9. 83RMYT81IbHbie CRMM9TpH11. 

111 n YCTb HMee;'cH TpOfiHoe p~CC9HHHS Ha H9ll01I·H~li30B8HHbiX MRUJeHHX,/nanatotuHfi 

nytioK B nepsoii. peaKURH Tom.~ :Heno.nHpHaosa~ EcnH so Be ex peaKUHHX "tieTHOCTb coxpa-
. ·_ 1 I - . . . . .· . 

HH9TcH" " ,To q~cno tiacTRU, pacceHHHbiX. BTOpR'IHO ~ Hanpasnemm. I I9'; ·Lf I ~ TpeTI!l\ paa 

. I -&',' liJ 'I. pacceHBWRXCH B H8llp8B1I_9HHR 7 paBHO 'IIIC1IY 'i8CTIIU 1 BTOpli'IUO paCC9HBll11-1XCH UO,ll 

y'I'1I~MH (~-y)II pacce.HBWMXCH eme p83 IHa COOTB9TCTB9H,!IO pacn01IO:>K9HHOfi Ml-lll19Hll/ Ha· 

yrnbi I 'if', - 'f' 1: · . 

Ill 

Yrnhi .9,~ oTctiHTbiBaiOTCH_ OT cnenyromeii TpoftKR opToB: opT l -. napanneneH aanpasneHHro 

nepsor'o pacc~HH~H, opT ~- nepneHnRKY1IHpeH nnocK9C.TR nepsoii peaKuHH • .UnH yrnoB J! 'f 1 

opT Z. napanneneH HanpasneHHIO (1Y, tO opT ~ nepneHnHKynHpea nnocKOCTH BTopoll:. p.eaKUHH 

lno,llp06HOCTR CM. B § 31. 

CRMMeTpHH 11 I cnpasennHBa nnn 11106oro KaCKana Tllna 

11 
ByneM coKpameHHO rosopi!Thi 'ITO 

11
'I9THOCTh coxpaHHeTcH", ecn11 l/ peanhHOe Tpex-

MepHoe npocTpaHcTso i-le. BhiaenHeT npasoro H1IR nesoro BHHTa; 21 see tiaCTHUhi, yqacT

s yro lllll9 B .. peaKUHll 1 .ll M9:10T on pen 91I9HHY:IO '19-THOCTb • "t.{ 9THOCTb H9 COXp8HH9TCSI" 1 

9C1Ill XOTH 6bi'O,llHQ 1-13 9TliX npenno1IO:>K9HHfi- H9Cllp8B9A1II-IBO •. 
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ecnn 'l8CTllUbl a ti MHWeHH .g I e I h HenomrpH30B8Hbl. a I l> I c H T • ./l. MOI'YT Ob!Tb srnpaMH 

nn11 "sneMeHTapHbiMH" qacTnuaMH. IBKJIIO'lasr (-. KBaHThi I c npoH3BOJibHhiMH cnnHaMH. 

121 EcnH "coxpaHsteTcsr 'leTHOCTb" B ~eaKUHHX KacKana 

a~B~c~d; 
. . . . J 

a :.r e, -- a + e, , c t\l,, lf,) 

13 + eJ!~B-~-: ez, .(1Yz,:lf2.) 
131 

c Henonstpll30B8HHbiM ny'IKOM a H MHIDeHSIMH B I e, I. ez I TO 'IHCJIO coananeHHii: npn pacno

nomeHHH C'leT'lHKOB BTOpH'IHO pacceSIHJlb!X 'l8CTHU. Q, H R;· B HanpaBJieHHSIX (,j),~ 'f,) H (lY;z,lf.z.) 
nonmHo paBHHTbCH 'lHcny coananeHiiii a pacnono:>KeHnH fVJ,, -lf,) ll: (V'.z ;•~,lfz}: 

' . - .-,~ .. _, 

(if ('LY,, lf,; lP2 lfz) == 6 ( ~' ~ tf. ~ 'lYz. .-lf;z.) 141 

HeKOTOpb!e peaKUllll B 12/ H 131 MOI'YT Ob!Tb'3aMeHeHbl peaKUHSIMH pacnana 'l8CTHU Tuna a-c+d. 
. ' . 

HanpHMep1 /1/ HMeeT. MecTo if nnsr KacKana K-..-n_.S-:+11~· 2-~A+.ft; 1\-+p+Ji; (If}:-
~- . 1(""- u+ ...-- . &":" u+. 'l-t-'i'" 

H LlJIH K8CK8.ll8 · · Jl ~ f -+ L. + fl J £..- -->; n .+)I I fl -+ .il .J/ 

B cymHOCTH npennaraeMhie sKcnepHMeHThi nonoJIHSIIOT TOT Ha5op onhiTOB1 Heo5xonH

MhiX .nnsr aoccTaHoBJieHHH MaTpnuhi nepexo.na I · S :_ MaTpHUhii pea~tiHii,' KOTOpbiH o5hi'lHO 

npennaraeTcH B npennono:>K eHHH 1 'ITO qeTHOCTb coxpaHstEncsr. K oHe'lH0 1 · e~nH __ l!apywaeTcsr ·, 

xoTsr Obi onHa H3 npennaraeMbiX CHMMeTpHii: IHJIH y:>Ke HGBecTiiasi/1 To "'leTHOCTb He cox

pansreTcst". 

!l 1. B llHTepaType H3BecTHhi cpopMyJihi 1 BbipamaromHe -.iepe3 sneMeHThi MaTpHUhi nepe

xona peaKuHH R.. -.:.$- i. yrnoaoe pacnpeneneHHe nponyKToB peaKuHn oT nonsrpn30BaHHhiX. nyq

Ka H MHWeHH H BeKTOp TIOJISipH38JlHH STHX npO./lYKTOB I a ecmf HX CTIHH OOJibWe 112 1 TO H 

TeH30pbl.TIOJIHpH38UHH/ ,' npoCTb!e cpopMyJibl nnsr pacceH~llSI 'qaC~llU CO CTIHHOM; 112 npHBene

Hbl1 ~anpliMep 1 a·pa5oTe .UamiTua[
1J lcM,TaK:Me[

2J/. Baonsr BMecTo neKapTOBhiX npoeKuHii: 

BeKTOpa CTIHH8 UHKJIH'leCKHe• 

6 ·= 11{2, (<:'? + i6u) · -i /1 1C c1 J <:5o =6:11 =(~-0:£); d ... i =-~12 (dx-idu); 

STH cpopMyJibl ./lJISI CJiyqag paccestHHSI 'l8CTllUbl CO CTIHHOM 1/2 H8 5eccTIHHOBOH 'laCTH-" ' " \ 

ue'· MO)KHO 38TIHC8Tb TaK: 

i =j2~~· R.R.+ +f pin$ R_ ~ ~.,.} . p f;';•J. 'C p " . . 151 

- yrnoaoe pacnpenenemte oT nonstpH30BaHHoro nana10mero ny'lKaj 

p_'. t·=:i-Jz lsP. 0~, f{R. ... +t1. P:ns p6r;.R~ R. ... j·· .. 
't' tl 't"-l. . /6/ 

-UHKJIH'leCKHe npoeKUHH BeKTOpa TIOJIHpH38UHH pacceSIHHhlX 'l8CTHU 1 KOI'.ll8 TI8./l~IOIUHH ny'IOK 

nonsrpn3oBaH. 

,· 
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3amnueM KOMII8KTHO /5/ II /6/ B BII,lle 

/7/ 

r.ue _?(0,0) ~1 /OD.li8 "l8CTIIUa. B MIIlll9Hll R IInOTHOCTb IIOTOKa II8D.8lOIURX "l8CTRU paBHa 

1 qacT.' I ·fl(1. ;,..)-nin . O'('o ,,· 001\ --
2

- 1 . 
1 

t.- = ,--z:; - URKnii"leCKRe KOMIIOHeHTbi B9KTOpa IIOnSlpii38URR IIY"'K8 1 ,;- V 1 "1;. ',1 

o6~H~::~T yrno:aoe pacnpe.ueneHn:e, j'( 7Y,,lf; 1.1:'):: P;, (1.9,lfJI ( tY,lf) J 

. (1. 't' I W( 11, tf) /11:) = /./fl. :1 p 6-c, i (7J, lf} ~ R.+ (1J, tf). . lSI 

.[lnst nto6oJi peaKURR Q..+ 8 --c·-rd. /CIIRHbi IIpORaBOnbHhi/ TO:lKe RMeeT MeCTO 

cpopMyna T8KOI'O BRD.a, CM, C.3J. a TaK>Ke pa60Tbi .[
4] I c5J H ( 6]. 

' ~ ' ; ' 

-t,aS!$~ Cfc rc_ (/;cL1:cL I W(1Y,lf) I ~a1:a/f151:8} .?( qa. 'ta. q G 1;~) /9/ 

· (qc; Cfd t:d. I W (?Y, ~JlCf(L 1:a.CJc7:g J;;=;[ (2,ic -~-1)(2ld..,. i)]'12
[l2la.+/)(2L e+l)r'izx_ 

. i~·m'c~. 

X ~m~ ntdmJ• (-J.rc·;tliLc lc.rr:c-n?c'lqc tc)(-i) ( id Lol. mel- m1
q(, lq,d. .rJ. )x 

/10/ 

. ByKBbi· . i o603Ha"la'toT CIIRHbi '18CTRu; m - .RX npoeKuriR,, . q,.- paHI.; TeH3opo:a rionstp~

saun:n: /onpe.ueneHRe eM, :al
4] /, K~acpcpRuReHTbi K~e6.Wa-r'op.uaHa/ (.Lirn-m.!/9?:) 

saMeHstiOT. B aToM o6rue~ cny-qae aneMeH~bi MaTpHu C5'(; B _cpopMynax /5/,-/6/, /8/ . 

.[lnn peaKuRH paCII8.ll8 a. -+ C + ~ cpopMyna aJianOI'H"lHa [
4] . 

§ 2, VJHB8pR8HTHOCTb OTHOCRTenbHO IIpOCTpaHCTB9HHOI'O OTpameHRSI MO:lKeT 6b!Tb 38IIR

C aH~ B BR.zie II~peCT8HOBO'IHOCT.R . s ·~ MaTpHUbi cpn:SR'I9CKOI'~ IIpouecca. C OIIepaTOpOM 0Tpa-

>K9HIISI i: -si-ts == 0 . _n:nn. j-J.si ==S I t·i==t~ . - . .. . . .• . ' 
8neM9HTbi . ;3 -. M8TpHUbi M9>K.llY COCTOSIHRSIM~ *

1
m;, rrt;?.· CRCT9Mbi R3 D.BYX "lac-
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THU C OTHOCHT9nbHbiM HMnynbCOM p H onpe.ueneHHbiMH npoeKUHSIMH CUHHOB fT1 t H · n1z no-

9TOMY .uonmHbi HM9Tb CBOHCTBO 

(I 1Jf~ me rna 
1 
S IV Po. mamg) = (~ ntc ~d ,S lJiPa. ,trtti/ns) /11/ 

HnH 

Ji;*Jt; ~ !iis (- P:J me ma- 1$1- Pa- ma. me)=( [S;.mc ma, I p/ ?:.. ma. mB) /12/ 

nocKonbKY no onpe.ueneHnro I 1flip_,.m, m:z. = 11,~ ·)J (._""#" rn, m;z. 
. . ~- t') > .unst <JaCTHU c onpe-

. . ~ ,:- ' .· . ·, , 
.ll eneHHhiMH BHyTpeHHHMH <JeTHOCTstMH Jt, H :lt:z. • Ecnn HMeeT MecTo HHB8pH8HTHOCTb OTHO-

CHTenbHO npOCTpaHCTB9HHbiX BpaUI9HHH H ecnH Bbi6paHa CHCTeMa KOOp,llHHaT C OCbiD 

z: H[Pa. X P:J . . . . . -
-.nepn9H,llHKynstpHO nnoCKOCTH peaKUHH 1 T0 1 npOH3BO.llst UOBOpOT.Ha 

• . 0 
180 BOKpyr STOlt OCH 1 nony'IHM 

(- Pc me IS J.:. Pa., Ytta}= (- i)-me.-ma. CPc n1c IS/ Pa mi),) 

/3.ll9Cb H HHOI'.ll8 B' .uanbHeiiweM Mb( onycKaeM lHi.ll9KCbl '18CTH~ {J H d paaH KpaTKOC~H/. 

B Bbi6paHHOtl: CHCT9M9 KOOp.llHHaT U09TOMY 

('{(me met IS/fa. rna.mg)=O 
. ' ecnn 

/13/ 

.1lcjt-§~ tJia. Jf f, ( -1 rmc-trld->-mDL+mt 
He paBHO +1 

:3To npaaHno oT6opa a TepMHHax TeHaopoa nonstpHaaunn rnacHT, 'ITO· Vc+Va.+Va.+V£, 
.uonmHO 6o1Tl) '19THbiM IJHcnoM, HHa'le COOTB9TCTBYIDUIH9 K09clJcflHUH9HTbl (~cVc~J.,Vt£/W/~a,Va1~~~G) 
o6pawaiOTcst a aynb I .upyroit BbiBO.ll eM. a [

4] I. . . 

B .uanbH9HW9M 'npHHHM89M 1 'ITO CUHHOBbi9 np09KUHH '18CT.HU a H c OTHOCstTCst 

K TpoitKe opTOB A c opTOM :la. II fa-. /opT Yo. Bbi6HpaeTcst, Hany:mMep, no HanpaaneHHID BeK

Topa nonstpH38UHH a HnH ~· /, a me. H O'tJ- K TpOitKe OpTOE c :lc II'Pc,Ycli[P:.xP:l 21 

2/ . 4] w 
Tor.ua MO:lKHO noKaaaTb TaK me, KaK sTo -c.uenaHo B [ .unst KOScpcpHuHeHTOB , 

'ITO. sneM9HTbl s - M aTpHUbi 6y,llyT 38BHC9'fb H9 OT -~ H 1! B OT,ll9nbHOCTH 1 

-a OT sitnepOBCKHX yrnoB UOBOpOT8 1 COBM9UI8IDUI9r'O. TpOitKy OpTOB J C TpOHKOit (! : 
{- Ji, 11,Ji:_tf} rir.e .19 1.1 lf: ccpepH<Jecime yNI~IBeKTopa ·p;. c:>THomi:TenbHo Tp6A-

. KH .JI . KpoMe Toro, aaancHMOCTb oT lf n.3aecTHa: 

· ( fd ... o 
1 

· )ectrn~-t-m&llf' 
.(ritcmcL/P4 ltJ,lf)Jm~m~)= mcmrL P (v,O) me1m~ _ · . ·. 

l 

[ 
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npn: ri:pOCTpaHCTBeHHOM. OTpa:>KeHHH npoeKUHH CIIHHOB KOHe'IHO He H3MeHSIIOTCSl, .Ho 'Mbl 

ycJIOBHJIHCh C'IHT8Th ·ocbiO K"B8HTOB~HHSl. H81Ip8BJieHn:e OTHOCHTeJibHOI'O HMII)'JlhC8 COCTOSlHHSl 1 

KOTOpb!ti H3MeHSieT.:CBOii 3H8K . IlpH OTpa:>KeHHH,' Cne.uoBaTeJI~H0 1 He:H3MeHHBWHeCSI C8MH 110 . 

ce6e rrpoeKUHH CIIHHOB OTpa:>KeHHOI'O .COCTOSlHHSl H8.ll0 OTHeCTH K HOBh!M TpOfiK8M OpTOB: 

c' c opTOM ld 11-"Pc ILOCbiO 'Jc1 llljc lrroCKOJihKY [:-~x-Pc]=[p~xP'c] .. I, aHano-

. .II' · . r11 A' 
I'H'IHO lj .. . H3MeHeHO H81Ip8BJieHn:e TOJihKO OpTa ~: , 3aMeTHM 1 'ITO l,.. H , IIOJiy-

'18IOTCSl H3 c H . A rrpOCTO IIOBOpOTOM H8 180° BOKpyr ocea ~ • BoJIHOB8Sl cPYHKUHSl "\jim .. 
cocTOSIHHSI c orrpe.ueneHHoii :i:IpoeKun:ea emma m Ha ·cTapyro ocb Z: cne.uy!Omn:M o6pa3oM 

Bbipa:>KaeTCSl 'lepe3 BOJIHOBbie cPYHKUHH lf m/ ~ 'IIpOeKUHSlM'H tn
1 

Ha HOByiO OCh ;!: 

"\I ( . +i . . . . •. . , . . 

'rrn. ::::[ . tf rn' 0:n,~co,Tt, OJ;::. 
111':::.-t . . 

\ 

== L lf m I (- i rt.i "!:. m I J:m.' -m = (-1) 1:. i ":f Yt1. (p 
. ml .. . ' . . 7~m 

cpyHKUHH I. noaTOMY 

B rrpaBoii 'J8CTH 9TOI'O paBeHCTBa rrpoeKuim m .Tenepb onpe.ueneHbi T8K :>Ke KaK B HeOTPli:>KeH-

HOM aneMeHTe cJ .:.. 'MaTpn:uhr: :I<ai< rrpoe!Cun:I! Ha H:arrpaBneHI!e oT.Hocl!TeJihHoro HMnynbca , 
~ ~ . 21 

· H arroMn:Hast 1 'ITO ;J 38BHCHT He oT (5;_ I! ~o. B oTnenhHOCTH · n: y6e:>KnaSich lxoTst 6hr 

- AI 
Ha rrpoc:rpaHcTBeHHOfi. Mo.u·enl!l 1 'ITO ccpepi!'IecKI!e. yrJihi '-- Pc B TpofiKe opTOB JT paBHhi 

'\9,-lf 1 oKOH'IaTeJihHO 1!3 · 111 I rronyqaeM: , 

.11c* Jr;. Jra-Jil (-i.)ic + ic£.-~"ia.-~"i,:..~c~YYI.<L:..ma. -m g (- YYL.c:.. met IS (VI,- tf'JF.ma. - m ~.J==· 

114 I 

3TO COOTHOWeHHe .ll0K838HO eme .llBYMH CIIOC068MI!.- B 'J8CTHOCTH ero MO:>KHO IIOJiy'JHTh 

H3 1131 1IpOCTp8HCTBeHHbiMH IIOBOpOT8MH, 

TaKHM :>Ke CIIOC060M 1 K8K B § 1 pa60Tbi (
5J IIOJiy'JaeM COOTBeTCTBYIO!llee COOTHOWeHrte 

.unst. KoacpcpuuueHTOB W 

( Cfc 1:c Cf~ "t~ I W (11', t.f J I Cja. 1:a. Cjf, 1: i>) = 
• . f1- ,... 'T" • 115 I 

= (-1.} ftc+ Cj,tt+q,a +q,l +'tc -t- [,d Ha. of- t.-6 ( ~c -'La (/d. -7:~ / W (']J, -lf) I qa. .:..to..~ G- 'tg) · 
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n p09KIUUf '1: OTHeeeHbi K HanpaBn9HIH!M eOOTBeTeTBYIOlllF!X OTHOeF!TenbHhiX F!MnynbeOB, 

3To "npaBimo OT6opa" B APYI"OH cpopMynnpOBKe BitepBbl9 nonyqnn l..J)i~Oy ryaH-'I>Kao (T] 

/eoOTBeTeTBYIOlll99 npaBF!nO OT6opa Anf! peaKUFIH e y'laeTF!9M j" - KBaHTOB nonyqeHO F!M B (
6J/. · 

. . 
3aeTaBeHKO. ll.r. yKaaan, 'ITO OHo nonHoeTbiO sKBF!BaneHTHO npaBnny" Vc+V..t +Va.+V6 

.· .. 4 . 
'19THOe " C l /noe.Kom~Ky /14/ MO>KeT 6biTb nony'leHo na /13/ /, .D.,mr peaKunA paenaaa 

a-c+d HMeeM eoBepmeHHO aHanorn'IHoe eooTHomeHne: Haao TOnbKO a /15/ y6paTb HH
. r.-

A eKe hi q,8 H ~6 • 

noeKOnbKY 3aBHeF!~OeTb w OT. tf H3BeeTH~. /eM. £51 .• ¢opMyna /6/ I, TO o6e qaeTF! 

/15/ MO>KHO COKpaTF!Tb. ~a exp i ('Ca. +'it) 'I . T .e. 6ea KaKOH-nH6o noTepF! o6mHoeT~ MO>KHO 

nono>KF!Tb tf = 0 _B /15/ u /14/ /eM.npF!Me'laHHe 2/ I • 

. KoMnneKeHO eonpHraH o6e -.i:aeTH /10/, y'IHTbiBaH aanee, 'ITo ( i. i m-m' I fjt) o:= ( { i m l..m/if-t) 
· )-m' t'-m 

H (-1 · .. = (-1) 1 nonyqaeM 

. . . . ~ T . . . . 
. ( tfe tt; I w (1Y; lf J I cr~~- 'I: a.)*= (-I) c: .... Q. ( Cfe ~1:c I w (1Y, l(){ 'fa.- Ta,) -

VIa /16/ n· /151" eneayeT · eme oaHa cpopMynM'poBKa 'npaBHna oT6opa', no 'leTHOeTH 

' . . . ' * 
( ~/t'c I W t 1J, o l tqa- 't' Q. ) = c-i) '~-" -t- tJa. ( 9e 't"c I Wt'IY, o J l q,"-- 7:a.) ) · · . 

T,e, K09cpcp_HUF!eHTbi w 'IUeTO aelieTBF!TellbHht 1 'eenF! q.,C-t-~a,-f-tj.a.-t-9-& 

'IHeTO MHF!Mbi 1 • eenF! 9Ta eyMMa He'leTaa. 

/16/ 

/17/ 

qeTH0
1

' F! .· 

§ 3. Bbrpa3F!M -nony'leHHoe npaBnn6 oT6opa B cpopMe eBoAeTB HenoepeaeTBeHHO Ha6nroaae

MhiX B sKenepHM9HTe yrnoBbiX paenpeaeneHnA. 

HenonSJPH3oBa~hr, To fii tlf.a. 'i:a, Cj&'tg )_:::J.6%.,,o Gq.1,o, · 
. 'laeT 2 · . . ·. · 

EenF! B KaeKaae /2/ a F! 8 
eenH nnOTHOeTb ItOTOKa Il8A8I0lllF!X. qaeTF!U paBHa 1 /eM eeK F! F!MeeTCH O,l:(Ha 'laeTF!Ua 

MHWeHH, 

TeH30pbi nonHpH38UF!F! 'laeTF!Ubi e /qaeTF!U9H d He F!HTepeeyeMeH/ TOI"Aa He 38BH-

eHT oT:a3HMYTanhllOI"O yrna l.fo F! FIM9IOT eBOHeTBO. 

}J0 ( 'l9o; CJt~1:c 0 0) = ( <jc '1;_ 00 I _Wo ('lYo,O J f 0000) = 

=(-[Jlf-•+'t., Jo ('tPo; 9c-'Cc 00} /18/ 

.I" 
',t • 

. .._· 

l 

"-....~,. 
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lucn6nb30BaHo 11511. Ecnu qacTHUhl ~ TaKofi nonHpusau~ei naaaroT Ha HenonHpH3~BaHHYID· 
MHW9Hb. e I T,e. ·:? Uje 1:e ) = !;6 'le 0 l, TO T9H30phl nonHpH38UHH ri'P~ayKTa f 

.BTOpofi.peaKUHH 

nocKOnbKY. 1:;' C. M9HH9TCH OT - Cf,e AO -rqc. 1 ,TO DOA 3H8KOM CyMMhl 7:: c MO:>KHO 38M9HHTb 

H8 - ~ lneperpy~~HpOBKa qneHOB· CYMMhi/, fJpHM9HSIH. 38T9M 115/ H H9 BhinHChiB8SI an~ KpaT-

r.- . . 
KOC'!H HHA9KCOB. cr H v 1_ ecmr OHH paB~hl Hynro1 nonyqaeM 

' . "' .· . . . . 

. jJ (ll', 'I'; q
1

Tf J~ H)~'·t, ;i ( 1r1:1 l W ( 1Y, -tf'llq, t,Jp. (1}o i q, 7:,) .~. 

==.-(-1. )fll-+-'i:f j)C?Y)-lf; CJ;-'Cf). 

. . 

11 cnonb30BaHo paBeHCTBO ( -1 ) 'l~ +'tc. ( :-1.) tje -t-'tc. ;::. + 1 
OJ;JIOCHTenbHO TpofiKH opTOB. C : . _rc 1/fc-1) 'Jc.ll[jt '~-p;]' 
B na6opaTOpHOfi CHCT9M9 /eM, aanae/~ . 

/19/ 

B qacTHOCTH npH. q
1 

= 1 0 nonyqaeM G ( 'l9, lf) = G ( 1.9)-lf) . 1 T,e, cHMM9TpHlO yrno-

6oro pacnpeaeneHHSI npoayKTOB BTOpOfi peaKUHH: OTHOCHTenbHO DnOCKOCTH nepBOfi peaKUHH ·, 

Jlnst T9H30pOB nonstpH38UHH · npOAYKTOB Tp9Tbefi p98KUHH TaKHM :>Ke CDOC060M nonyqaeM, 

ecnH MHW9Hb h. H9DOnstpH30B~Ha: 

· o' ( ?Y', Lf' i o ,/t: i o.(tjJ = [ (a (Ci-qJ 'Cj I W'C1J', ~') /O 1 '& 1 )" J c \1, 'f -y T 1f 'tf y . . -y . . 

X L ( ~ f r f l 'w' llY I lf' ) I q c t '- ) ( ~ e q; t I w{l ( 19 0 ()) I) = 
, ~& 'Cc : · · · · · · · · . .· . 120 I 

- (- l )qL +fi ~ ~JTT:j fl~, -lf ( 19~~-~~, q ~ -'{;j_ cr j-$ j) 
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Yf H.D.eKcbi 9, lf. H p' 03Ha'!aiOT, .'ITO Ha h. rraaaiOT .Te. 'IaCTHUbi J ·, KOTOpbie BbineTenH 

rroa yrnaMH 19, lf ao .BTopoti peaKUHH, Yrnbi · Vl~ lf' oTC'IHTbiBaiOTcst OTHOCHTenbHO Tpoti

KH .. op1-oa F : ~f II Pf , ~f ll[ft .c Pf J . · , p/' - HMrrynbc qacTHUbi j a na6opa

TopHoti CHCTeMe /ccpepH'IeCKHe yrnbl BeKTOpOB fc H Pf paBHbl 'IJ 0 1 tf 0 H V> 1 lf COOTBeT

CTBeHHO/, B 'IaCTHOCTH, .D.nst yrnoaoro pacrrpe.D.eneHHSJ a TpeTbeil: peaKUHH HMeeM 6~,1.{' <19; lf').== 
= G",-ilf/·'f1.06o6w.emr.e Ha KacKa.D.bi c ni06biM ~mcnoM peaKuHJ:i oqeBH.D.HO /ace aaHMyTanbHbie 

yrnbi l.f B npaaoft cTopoHe paaeHCTB 3aMeHSJIOTcst Ha -lf /, 
.[lnst ycTauoaneHHSJ /1/ H3 acex cooTHoweHHJ:i /15/ Hcnonb3oaanHcb TOnbKO cooTHoweHHst · 

BH.D.8 

(lfc'rc oo/~('!j,lf)lqttf:a 00)-:::. 

::: (- J.)~' _,_qa.-t-'l'c. -tore' a (1c -'Cc 0 0 I W ( 'lf, _;_ lf) /~a- -io- 00) 

t a () IIpHHHMaiOT 3Ha'IeHHSJ o,r, ... 2 Lc If 0,1, .... 2io. COOTBeTCTBeHHO. -r c , ,a. 

/211 

Dnst aoKa3aTenbcTBa /4/ Hcnonb3YIOTCSJ ·HeKoTopbie apyrHe cooTHOWeHHSJ H3 /15/, B 

rrpe.D.blllYW.eM paCCMOTpeHHH H8C COBCeM He HHTepecoBan BTOpOit npO.D.YKT peaKUHH,· 0JiHaKO 
' 

e.D.HHCTBO IIp<>HCXQ)K.lJ.eHHSJ npo.D.yKTOB peaKUHH Q, -f' g- a +f> BeneT K TOMy, 'ITO yrnOBbie 

pacrrpe.o.eJieHHSJ BTOpH'IHO pacceSJHHbiX 'I8CTHU Q, H g OK83b!B810TCSJ KOppeliHpOB8HHbiMH 

/o KOppenSJ.\IiH nonstpH38UHH CM.H81Ip:IU.fep, (
8) /, A HM9HHO, OT6epeM Ii3 Bcex rrepBH'IHO . 

paccestHiibiX 'I8CTHU Q TOnbKO Te, KOTOpbte BbtneTenH BMeCTe C "'8CTHU8MH t .t pacceSIBlllUMHCSJ 

·.a .D.a~~HeitweM a HanpaaneHHH 1Pz, tf:t• Yrnoaoe pa;npen~neHn~ c5 {'!Y, \.f,) aTopH'IHOro paccest

HHst TaKoro IIO.ll.8HC8M6nst 'I8CT~U a 6yneT 38BHCeTb OT 1}.2. .H lf:z.. K8K OT rrapaMeTpOB, 

0T6op IIpOH3BO.D.HTCSJ o6bi'IHbiM MeTOLlOM COBIIa.z:teHHii, .[lnst. 9T.oro COBMeCTH()rO yrnoaoro 

pacrrpen eneHHSJ BTOpH'IHbiX pace estHHii nonyqaeM c noMOW..b!O /15/: 

cJ('lY,,lf,; 19.2,lfz) -:::.} · : (/W, ('!Y,,lf,)laa.'ia.)(/W2-('lY:~.,tfz)/~c'l~:) x 
. ~~~~ r . 

X (~a Ta q t,'C:g / Wo ('!Po, 0) !).f. :::: G ( 'lP,, -lf, ; 1J 2 1 -lf.z) 

TaKHM me crroco6oM nnst KacKana 

f+h,- it-+- j, ( 1Y,'' lf,') 
a~~ .. Ctd 

I 
C-t-e-f+J ,(1.9,\f) 

j+ hz -l:z. + I:t ( V'l) lfk). 

I 
! 

I· 

I 
I 

l 
l 
I 

1 
1 

I 
! 

T· ,-

1 
l 
I 
I 
l 
1 

l 
I 
j 

'\ 
L .. 

' 
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nony'IHM 

/22/ 

/cpaBHHB8IDTCSI 'IHCJia COBnaneHHfi B nocnenHHX peaKUHSIX K8CKana/, 

'.LlOK838T9JlbCTBO CHMM9TpHfi /1 I, /41, 122/ , nmiKacKanoB C Yl£8CTH9M r-· KB8HTOB 

HJIH nnn K8CKanoB, BKJIID'HiiDUlHX peaKUHH pacnana '!aCtHUbi Ha nBe qacT11Ubi1 npOBOnHTCSI ·.TO'I

HO TaK >Ke /Bee Heo6xonHMbi9 nnn nOK838T9JlbCTBa !flopMyJibi II COOTHOW9HHSI B CJly'!ae .Hann

'lliSI HefiTpHHO II ' r - KB8HTOB c~nep>KaTCSI B { 
6] I. 

TeHaopbi. aongp~raauMH npo~yKTOB \ fV- oR· peaKunn npoKBaHToBaHbi OTHocnTeJibHO Ha

npaaneHnSI BbiJieTa nponyKTOB B c.u.n. aTofi peaKunn. noaToMynpemne· 'ISM nx noncTaBmiTb 

B !f>opMyJI.bi B K8'19CTB9 T9H30pOB nomrpn~aunn nanaromero ny'!Ka cnenyromefi, N+-1. 
· peaKunn KacKana, cnenoaano 6bi :nx oTHecTn K HanpaaneHnro nanaromero ny'!Ka /a c.u.n. 

N+f -ofi peaKUHH HJIH, 'ITO TO >Ke, B na6opaTOpHOfi CHCTeMe/ KaK K OCH KB8HTOBa-

HHSI, HanpnMep,_ BMecTo .,Po ('l?o, qc 'fc) : B ¢6pM:yny /19/ Hano · 6hrno 6br noncTaBHTb 

_f. (~o; q; ?c)~~ flJi:~c ( 0 tdi 0 Jfo ( ?Jo; ~t!1:c ). 

ITOCKOJlbKY nJISI TOI"O 'IT06bi OCb z ll ·r: CT8Jl8 napaJIJI9JlbHOfi HanpaBJ19HHID 9TOI"O liMYJlbCa B JIB"" 

6opaTopHofi cncTeMe, Hano ee noaepHyTh BOKpyr Yc /nepneHnHKynSipHofi K nnocKocTll peaKuHH. / 

· Ha HeKoTopbrfi yron c/._ I nnn ynpyroro paccenHHSI nayx 6nnHaKOBbiX tiacTnu B HepennTHBHcT-

~/ ·. - ~' ,J 
CKOM CJI)':'!ae oL ::::. 12. I. OnHaKo, nOJib3YSICb cooTHOllleHneM: OUC: -z- (01 d 1 0/. :::. 

( 1.) -if Jt' 1'7'\'f ( ·. • . ~ . . I = - o~:..f, 'l' O,ol,O} M<?>KHO noKaaaTb, 'ITO .f 66nanaro_T TaKliMH ·me caoficTn.aMM 

1181 In nil: /20 I I; -'ITO 11 ..P .. 
. PeJISITHBHCTCKMli CITHHOBblfi ~OBOpOT [

9J .TO>Ke npOH3BOnliTCSI BOKpyr OCH, nepneHnMKy

JISipHOfi K. ITJIOCKOCTH peaKUllll. 'Mo>KHO C'IHT8Tb·, 'ITO cj_ y>Ke BKJIID'I89T yron Q. ~TOI"O 
9 . ' ' - - ' 

ITOBOpOTa ( 1 H IT09TOMY ITOJIY'I~~bi9 83HMyT8JlbHbie CMMM9Tpllll SIBJISI~CSI p9JISITHBMCTCKHMH, 

M <;)~HO C'IHT8Tb~ 'ITO COO_TB9TCTBYl<)lllll,e TpOfiKM OpTOB,_ OTHOCHT9JlbHO KOTOpbiX- OTC'IH

TbiBaiDTCSI yrnbi B !f>opMynax /1/, /4 I, /22/ HenonBH>KHbi OTHocnTenbHO · nopeHTUOBcKofi na5o

. paTopiiofi cHcTeMbi oTc'leTa, nocKonhKY aaHMyTanhHbre yrnhi . '{ He MeHsrroTcn npH nepec'!eTe 

H X' M3 CHCT9Mbi U,M, peaKUHH: B. Jia6opaTOpHyro, 

§ 4. nocTaBMM Tenepb o6paTHy_ro aana'ly: ~aK aKcnepnMeHTanbHo nponepHTb 'coxpa

HeHne '19THOCTHI" B naHHoi!:· peaKUHH, CTpOI"O I"OBOpSI, Hano npoaepHTb BC9· COOTHOW9HHSI 

-·· 
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. 31 ' . 
I 14 I • · CnpaBenn11BOCTb nn:wb qacT11 11x MO:>KeT 6biTb 111160 cnyqaitHoA, 111160 .o6SI3aHHOA 

I• ' 1 r • , , 

K8KOMy-nn:6o npyroMy ClfMMeTpU'lHOMy CBOitCTBY .B3811MO,lleHCTB11SI /cM,KOHeu §51, 

Ecnu aKcnep11MeHTanbHO ycTaHoBneHo, 'ITO (5 ('IP, tf) == 6 (7Y,- tfJ .llliSI ~ ic 
3H8'l.eH11it yrna lf 1 .TO STO SKBlfBaneHTHO ycT8HO~ne·H~IO ~npaBe,lllllfBOCTI!:. 'l ic paBeHCTB B11.ll8 

2'. -· . 
fit- ~(/~(?Y,O}If?cl"l(qcT/Wo ('lYo,O)I)., 

2lc . . . . 

=t,::r (I W (if, 0) lqc -t}( ~e -'t/ W o ( 19o ,0) /) /23/ 

.llliSI . '{: =1,2 1 ., ,2 i, • Ecmi aa:>Ke np11HSITb .zlnSI npOCTOTbi, 'ITO nepBaSI peaKU11SI SIBliSieTCSI 

U011Sip1138.TOpOM B TOM CMbiC~e, 'ITO .zing KOa!flqmu11eHT.OB Wo lfMeeT MeCTO. 115/, TO H TQI'.ll8 

6 ( tJ ,lf): <5 ('tJ J -l() . U03B011SieTnpoBepUTb .H3 BCeX _COOTHOWeH11it /15/ TOllbKO 2ic COOTHO

weHI!:it, CooTHoweHn:A 121 I ropaa.no 6onbwe n: y:>Ke noaToMy MO:>KHo. O:>K11.ll8Tb, 'ITO npoBepKa 

I 1 I SIBliSieTCSI 6onee OCHOBaTElnbHOH npoBepKOH coxpaHeHHSI qeTHOCTH. O.uHaKO MO:>KHO Boa-
' . . . . 31 

pa3I!:Tb 1 'ITO UOCKOllbKY He BCe COOTHOWeH11SI 1151 He38BHCHMbl ./cM,npHMe'l, I 1 TO He 11CK11IO-

'leH01 'ITO· 123/ conep>KHT cTonbKO me HeaaBHCHMbiX cooTHoweHHH, cKonbKO H 121 I. Hallie 

~TBep:>K,lleHH9 1 'ITO /1/ 6onee U011HO npoBepHeT COXpaHeHHe, 'l9THOCTH 1 He>Kemr UpOCTO' CHMMeT

pHSI OTHOCI!:TellbHO UliOCKOCTI!: nepBOit peaKUHH 1 Mbl .llOK~>KeM KOHKp.eTHbiM paa6opOM K8CK8.ll8 
·. 4/ .. ' ' ' ,.· . 

113· Tpex npocTeitwnx .peaKUHH T11na pacceSIHHSI qacTUUbi co cnHHOM 112 Ha .6eccnHHoBofi 

'l8CTHU9, 

§ 5, nycTb K8CK8.ll COCT011T1H8UpUMep, H3. TpexKpaTHOf'O pacceSIHHSI npOTOH8 H8' 6eccnu

HOBbiX MHweHSIX IHanpuMep, .renueBbixl. 

3/ ' . . '• . 
Bee 9TH cooTHOWeHUSI HB11SIIOTCSI HeaaBHCHMbiMH. ··Ecnu Bee c~HHbi .. ~c , ~d. , La.. , t, C 

41 

H 11H .llB8 H3 H11X nonyuenbie, TO Bcero UMeeTCSI '/2 (2ic +1)(.2itt-rl) (2£,4 -t"/){2 ig -rl) 
KOMUlleKCHbiX COOTHOiueHHH 114/ HliH B .llB8 paaa 6011bW99. 'llfC110 SKB11BaneHTHbiX 

.ueitCTBHTellbHbiX, Ecnu Bee CUHHbl U911bl9 1 TO 'llfC.liO • .llE!,HC~BHTellbHbiX· COOTHOWeHUH 
IT.'clfrrt:*.·n:- f'1!' ( i)-' ·t.d.+t. +t,.(, .. ' 

MeHbWe Ha 9,llHHHUY 1 ecnH. Jlc Jfti Jt4- Jl f, = - . " a. H 6onbwe 

Ha 9,llHH11UY 1 ecnu 9TO paBeHCTBO He Bbin011HSI9TCSI,. 'lJHC110 COOTHOWeHUH /151 6onb-. 
we 'llfC118 COOTHOWeHHH 1141 H U09TOMY He Bee lf3. /151 He38BHCHMbl, FJ 

3aMeTHM, 'ITO otieHb Tpy.uH~ npoBepHTb coxpaHeHHe 'leTHOcTII B peaKUHSIX c 6ec

cnHHOBbiMU. qacTHUBMH, PeaKUHSI aanpem:eHa, ecnH nponaae.u emxe 'leTHOCTefi Be ex 

qacTHU He paBHO +1. Ho HeT HH onHoro npHMepa peaKUHH, B KOTopoil: 6bmH 6bi 

11aBecTHbi qeTHOCTM Be ex qacTMu. HanpHMep, peaKuHIO 3i +He-" H~ +1{ · · 
KOH9'IH0 1 npe>K.ue Bcero lfCU011b3yiOT .lllls:I ycTaHOB119HHSr He113BeCTHbiX qeTHOCTeii 

r11nep¢parMeHTa H- .K-MeaoHa /npe.unonaras:I, paayMeeTcSI, 'ITO qeTHOCTb cox

paHSieTcst/, KpoMe Toro, "'aanpemeHHe peaKUHH" npaKTu'lecK11 oaHa'laeT, 'ITO ceqe

HHe 1\ieHbW e Toil Ben11'lHHbi, KaKyiO MO:>KH·o 113Mep11Tb B aKcnepuMeHTe, OnHaKo, 

B03MO:>KHbl H, .upyr11e np11'IHHbl M8110CT11 C9'leHHSI UOMHMO aanpeTa UO "lJ:eTHOCTU, 

l 
j 

t 
I 
i 

,. 
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~ 
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M aTp!Iu~.' pacCe5IHHSI. (m' I RIm)'. / m' ~ m OTHOCHTCH K pa~HhlM TpOtl:KaM OpTOB -

CM~§ 2/ JIMeeT a aTOM cnyqae acero qeTbipe aneMeHTa, 

B.·ex·p. ij3)· 
t;j) expio 

/24/ 

JI,Jd,c;CJJ ~ 0 H ·a~ d,f','r; J 'L. 2.11 • nocKOJ'IbKY 38BHCIIMOCTb aneMeHTO~ R. 
tO · · I . · 2// 

'OT yrna 1 II3B~C~Ha · CM,llp~M9'!8HII9 , MOlliHO C'IIIT8Tb, 'ITO OHII 38BHCHT TOnbKO OT .· 

yrria. 1Y M9lli.llY, ll8,ll8lOIUIIMII II :pac:;ceHHHhlMII 'l8CTIIU8MII, /14/ CBO,lll!TCS1. BC9I'O K' . .llBYM. KOM- ' 

rrn'eK~HhiM paB9HCTB8M . a= c;( , f5 -:=,-,C. , ecnl! llP0!13Be ,ll9HII9 'l9THOCTeit He M9HS19TCSI 
,• . 

fKaK B yrrpyrofi peaKUIIII / lin !I • C£_:- ot \, . -6 .;; C: 
1 

ecnJI OHO . M9HH9T 3H8K, 

no cpopMynaM /5/7/8/ . § I ·HaXO,llliM .Bhipa:lkeHHH HYlliHhiX B .oan'hHeitweM Koacp-

cp~uJieH;OB W qepea aneM_eHThi )24/: 

U.-iJW/00). (~~lWl)=j~[.IICexpl(-ci-tf)+B:l)"'xpi (j3+oJ] , 
• ' • • • • \ I ' /25/ 

/26/ 

C i -11 W/t-1 )= (~1/W/~ I) =-.JI1Je.xpi (-d. ~'i?J . 
' .. ' .· . '· /27/ 

(i- i /Wii+iJ=l~L /WI+i)=:-13C. exp~·i c-j3~{'). 
.. . " ' .. ' .. " /28/ 

/29/ 

nonb3YHCb /lf3/ yrnoaoe pacrrpe.oenenue 'BTOpo.r,o paccestHJISI MOlliHO 38llHC8Tb B Bit.oe 

c5 ( '17, 'f) 1~ UW (1J,O)/~, O!jo (~1W 2/Le(ll\1(11,0)( i -i)fo (i, ci!CD1lf+ 

+2Tm (/W(1Y,O)/L;-1Jjo (i,""t)Sin 'f 
/30/ 

D.nsr yrrpoiueHKH airampa a .oanbHetl:weM cq~TaeM, 'ITO .omr KoacpcpuuuenToa Wo rrepaotl:, 
• I , . 

peaKUHH H w Tp9Tbetl: IIM9,9T M9CTO /15/, T,e, B aTOM CMhiCne rrepaast peaKUiiSl SIBnsteTCSl 
5/ . 

rronsrpHaaTopoM, TP9Tbst. -. ananaaaTopoM .• t'or.z:ia ecnH xoTsr 5hi o.onoro aHaqenusr 

·
51 

Bon_ee cnom:Hhie OllbiTbi /c: rroaopOTOM crrHH:a Mem.o'y rrocne.ooaaTenbHbiMH paccesr

HHSIMH/ ·rro-BH,llHMO.My, ll03BOiiSIT.llpOB9pHTb COXp8H9HJie 'l9THOCTII 5ea "aTOI"O yupo
IU9HHS1 IH cHa5.osrT Hac rronsrpHaaTopaMH · K aHanH.3aTopaMK/, 
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'f=lfo:f:.O· nony"'eHO, 'ITO 6(VJ,lfo)=6tJ,'-lf~), TO Jrn(/W/i-J.)fo{i-/)"'0, OTKY.ll8 

/Le (/W/1-/ )==-0 , nocKonbKY Po ( 1, -I) ==(1-1/ Wo /) "!Hcno MHHMO no npe.uno-

no>KeHHIO. KaK BH.llHO H3 1261 paBeH~TBa - R.-e (I W/1-i)::::: 0 npocTo osHa"!aeT, 'ITO . . 
0 . 6f 

M~>K.llY sneMeHT8MH M8TpHithi 1'- HMeeTCH · O,llHO OI'p8HH"'HTenbHOe COOTHOWeHHe 

AHanorH"'HO 
~ ··· 'tJ7CtOII · 
v~,'f ( ,'f;·~ (cM./20./J MO:>KHO 38ITHC8Tb B BH,lle 

· 6'19, lf ( 'IY,' lf') == jc 11', 1P, ?Yo~+ 2 .f W,'{- f m ( -,J W/}w:r tf' + R..e (-1/ W/J 5in tf'} _.. 

+ 2 W'.f, { -fm,(tWI-J)costf .-1- R.,e (/W{~l) sin.'/}- 131/. 

- Z W1'f, { R..e (,-1/ WI~ /)cos ( lf'-r lf) -r .Trn (-1/W /-l)Sin (lf'_.,.lf) "!" · 

.,.. f?:e t-JJWJ-r_tJwa ( lf'-lf> +-Frn c-tlwJ+t)si~ ( lf1 -: 'fl} 
r.ue 

_p =:.fa ( V'o 1 00 ) ; iJi =---:JtJ ( 1Po j 1-i J; W's ( p~ I Wl( 11~ o) I 00) 

~ . ~ w,' a(OO /W'('lY,O) I i -1) ' YcTaH~BnHBaHI 'ITO Ill .HMeeT. MeCTO B "!eThrpex TO"'K8X 

(~',fJ 
1 

HanpHMep (o,Tifz),(Ti/:z,O) ("/t,"i:J,)-1 (""/z,-"i2} 1 . no,ny"'aeM 1 

'ITo R...e(-i/W/)==R..e.(lWI-t)==O H .Tm (-IIW}-t)=.Trn.(-1/W/+1)=-0. 

HnH /eM,· 1251-1281 I 

J1Jgin, (d-8):::..0 /. 13e st:n- c1- r J = ~ j 
" . . . 

JIC cost~~ r J+ l3'JJ ws c;i-o > == o · I 
/32/ 

}113 .cos (~-jJ T CCZ> i()s c r·-d'r:::.o · •. 

61 · Vinu Mem.uy Kos¢cpHrtHeHTiMH ~' 1 i-::... 4 M ~ N · B Bhipa:>KeHHH ... 

R.=l{+/.. Co [ p'~<p$-+-M(<J p')-t-N(6·p) 
... icMli2.r;-:--'f-:e.~-CHMMeTpHSI·-<3' (.1.9, lf ).;::;(5(1J,=,tf.J HMeeT .M:ecTO H npH O,llHOBpeMeHHOM 

HanH"'HH J3 It cKanHpHhiX H nceB.uoc:Ka~HpHhiX "'neHOB. , _ 

I 
I 
I 
I 
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I 
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KpoM,e peweHidl: "co'xpaaeHiur 'IOTHOCTU 0 a=:d f=-c .If a:=-d. C=c · · 

/32/ HMOOT erue HOCKOnbKO .!lPYI'HX peWOHHfi .faanpHMep KOI',!la O.!llJH ImH ,!lBa H3 napaMOTpOB 
I 

Jl e,~C~V paBHbi aymo/. 

1 CTporo r-osopsr 1 'IT06ox Hx oT6poc:HTb ay:mea .uonona:~~TenbHbitt ·~IIbiT, Bee OHH o6pa ... 

IUaiOT B Hynh .!lOfiCTBHTOnbHYIO '!aCTb KOScpqJHUHOHTB /29/ _/ 'ITO BOBCO HO cne.uyeT H.3 COXpa

H9HHSJ 'IOTHOCTHI. EcnH nocne nepsofi peaKuHH seKTop nonsrp:~~aauHH 6y.ueT .uononaHTenbHO no

sepH;T /MarHnTHblM noneM 1 Haiip:H~ep/ BOKpyr- [[p: "~]Xp;] T8K 1 'ITOObl ero .KOMllOHOHTa .B 

aanpasneHHH nepsoro paccea:Hsr -/ o ( 'lfo, 1
1 

0 )-cTana oTnH'IHOfi oT aynsr; To K /31/ .uo5asnTcsr 

'Inea 

£ jo ( V'o ; 10) W,' {- .Tm { 1. -I ·/ W /I 0) COS lf 1 + R-e ( I ~1/ W /1 0) 5 in, _lf I} .• 
. . 

EcnH CHMMOTpHH /1'/ nocne SToro HapywaeTCSJ 1 "TO f<.e(f-J/W//0)r0 ll oc'I'aeT..,. 
. . . 

csr .ziaa pewelfHSJ "coxpaHOHHSJ 'IO'fHOCTii", nocKOnbKY B· /15/ ae y'IaCTByiOT BHYTPOHH:He 'IOT-

HOCTH 'I8CTHU 1 TO llO 83HMyTam;HbiM CliMMOTpHSIM HOnb3SJ Y3H8Tb 1 MOHHOTCH llpOH3BO.!lElHH9 

~eTHOCTefi '!aCTHU linH HOT, 

YTBOp:>K,!lOHHO 0 HO,!lOCTaTO'IHOCTH CliMMOTpH!i (3' ( tP, lf) := (J ('If, - 'fJ .unsr nposep-

KH COXpaHOHHH 'IOTHOCTH apr-yMOHTUpOBanocb llOKa MaTeMaT:H'IOCKii: 'IOT"b!pe COOTHOU:9HHH 

4 "=d 6="-c· H,e MOI'YT cne.uoBaTb H3 O.!lHOI'O paBOHCTBa /le(/W/f-l}= 

= R..e (a"'{tr::.*' d)= 0. 3To apr-yMeHT /snonae .r:(ocTa;o'I~brfi 1 cTpor-'o r-ospsr/ Mo::mao erue npo

HnniOcTpHposaTb llp:HMepaMH npOCTbiX CHMMOTpH'!HbiX CBOfiCTB B38HMO.!l9fiCTBHH 1 KOTOpblO 

T"o::m e o6paruaiOT B Hynb R. e (a"' G +C.1t'd) 

CHMMeiTpH'IHOO CBOfiCTBO coxpaHOHHH "IJOTHO.CTH a ::::.±.a I 6 = :;.c cnoBOCHO Bblpa

:m'aeTcsr KaK paBOHCTBO /c TO'IHOCTbiO .!lO 3HaKa/ aMnnllTY.ll BOpOHTHOCTefi nepOXO.!lOB -
1/:J...--}1 

. ..,..'/z -4- +'fz. :~~ + '/z~-'/z 1 ~y;!+- +'lz cooTBeTcTseaao /aMnnliTY.z:ta seposrTuocTn nepexo.z:ta Ha 

COCTOHHHH C npOOKUHOfi CIIHHa - fZ aa Han~asnemre Ha'IanbHOI'O HMnynbca B COCTOHHHO C llpOeK

UHOfi emma·- 'j,z aa KOHe'!Hblfi HMnynhc pasnsreTcSJ aMnnHTy.z:te nepexo.z:ta H3 ..,.12 d +~ I. 

Cne.uyiOruHe crtMMeTprt'!HbiO csoficTBa rtMOIOT. TaKofi :me xapaKTep If TO>Ke o6paruaiOT B uynb 

R..e (a fffJ + C""d) . 1 "HMHT~pyH0 B STOM CMblClrO co;x:paHOHitO 'IOTHOCTH: 

1, C. TO"IJHOCThiO .!lO 3HaKa paBHbi aMnrtTy,llol BOpOSITHOCTOfi · nepeXO.llOB - ~'z<(r- 1k If 

·-~~~+ '12.• a TaK>K e nepeXO,llOB. + '/2 ~~ ~ 1 + 1/2- + 
1/;z nnu Q..::: "!:.C' 1 {5::: +d 

2, Q...: ":!: id -8· ::= ~ iC - aepOHTHOCTH COOTBOTCTBYIOIUiiX nepeXO.llOB paBHb! 1 

' HO B OTnH'IIiO OT aaKOHa COXpaHOHHSJ ~OTHOCTH IiX aMIInliTy.!lbi CMOIUOHbl Ha cpaay 1Tf2 
. . . 

nocKOnbKY COMHOHHO a coxpaHOHH~ 'IOTHOCTii B 'IaCTHOCTH 03Ha'!aeTI 'ITO er-o cne.z:tyeT 

pace MaTpliBaTb Ka_K O.llHO .H3 B03MO>KHbiX CliMMOTpH'IHbiX CBOfiCTB /Ii HapaBHO C HltMH / ,· TO' TOnb

K o .llOIIOnHHTenbHbiO OIIbiTbl . /a '!aCTHOCTH npe.unar-aeMhiO/ MOI'YT IIOKa3aTb 1 K8K09 H3 STiiX 

CBOfiCTB If MOOT MOCTO B .!l efiCTBiiTOnhHOCTH, 
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