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3aKOH coxpaHeHHll npOCTpaHCTBBHHOll qeTHOCTH nrpaeT aan<RYIO pOHb. :·npH aayqeHHH cjJn-

3H'l9CKHX nponeccoB • .Uonroe apeMll OH C'lHTaHCll OllHI!M H3 OCI!OBHhlX aaKO~OB npapollbl. 

. /1/ . ' TonbKO B 1956 r. nn II .I!Hr 
0 

npoaHaHH3HpOBaB H3BBCTHhiB K TOMY apeMBHll aKCllepHMeH-

·TaHbllhlB llaHHhiBo BhlllBHHYHil• rllHOTB3Yo 'ITO B cna6hlX aaaHMOllBHCTBHSIX aaKOH coxpaHeHHll 

npocTpaHCTBBHHOll qeTHOCTH HB ·BhlfiOHHHBTCll. Oocne 3KCH9pi!M9HTanbHOrO llOllTBep>KllBHHll 

/2 3/ . !)TOll rllllOTB3~ 
0 

eCTBCTBBHHO BCTaH BOHpOC 0 6onee TUlHTBnbHOil npoaepKB BblllOHHBHliH 

aaKOHH coxpaHBHllll npOCTpaRCTBBHHOll, 'lBTHOCTH B CHHbRMX B3ailMOllBilCTBI!HX. 

B pa6oTa/4 •51 no K3y'leHH10 cllnbHhiX aaai!MollellcTBHll 6ea yqacTHH cTpaHRhlX •taCTHU . -
npn cpaaHnTenbHO He6onhwnx- aHeprHHX /E = 0-500 Mae/ 61>1nO ycTaHoaneHo c i:locTaTo'l-

8oil TO'lHOCTbiO ahlllOHHBHHB aaKOHH coxpaHBHHH npocTpaHCT_aeHHOl!: 'IBTHOCTH. 

1

ho KacaeTCH 

aaanMollel!:cTal!ll !!PH ahiCOKHX aHepraHX, oco6eHHO a npoueccax, KOrlla po>Klla!OTCH cTpaa-

. Hb!B qacTHnhi. TO KapTHHa 6blna HB CTOHb !ICHOII. B.r. Conoabea' 

61
• ¢>el!:H6epr

171 

ll 

Oallc
181 

uoKa3anHo qTO MO>KHO o>KHllaTh HapyweHll!l 3aKOHa coxpaHeHH!I npocTpaHcTBBHHOll 

qeT!iOCTil a cHnhHhiX a3aHMOllellcTBHIIX c yqacTaeM· cTpaHHb!X qaCTHU. Ecn11 qeTHOC:,.h He 

coxpaH!.'eTcll a npouecce po>KllBHHII A ·-ranepoHoa, TO Mo>KeT noHBHTbC!I KOMnoHeHTa aeK

. Topa nomipn3aUH!I A -rnnepoHoa a nnocKocTH po>KllBHH!I, a aTo npaaolli!T K acHM~eTpHH 
•anepell-Haaall" a •aneao-anpaao• a yrnoaoM pacnpellenelil!.il ·npoToHOl' OT · pacnall~ A -ra:

nepoHOB /a cncTeMe. rlle A -noKOHTC!II. Ha aTOll OCH<>BB 6hina "aayqeHa npOllOH_bHall ~on!IC:: 
paaaniUI A -rllnepoHoB, pomlla!OUlHXcH a peaKnna 

/1/ 
r/. +. p ~ A + K 

0
• 

. /9/ 
Opa aMnynbce rr ·-MeaoHOB 1,12 Baa/c a 1,23 Baa/c. npollOnbHall non!lpaaana!l He 6bl-

na o6Hapy»<eHa. OllHaKO p!lll pa6oT, oco6eHHO npll• 6o~ee abicoKHX aHepraHX ll~aan npOTaao-· 
/10-15/ . - /16 17/ 

nono>KHhiB. peaynbT!!.Thl . .• HawK upellaapnTenhHhiB peaynhTaThl ' yKaahlaana TaK-

·>Ke H~ cymecTaoaaHI!e upollORbHOA non!IpHaaunn A -ranepoHoa. CTano !ICHO, 'ITO geo6-

xolln~o 6onee ·cncTeMaTH'lBCK(;e H3Y'lBHll~ aTOrO B~npoca ll ROllp06Hhlll aHanH3 npH'lllH; anHII"' 

JOUlHX ua peaynhTaT. 
HacTOHUlall pa6oTa a>.ieeT uenb npoaepHTb aaJ<OH coxpaHeHH!I qQTHOCTit a ,-- p -,aaaH

MOllBllerallHX c po>KllBHilBM cTpaHHhiX qacTHU npn aHeprHH rr- -MeaoHOa 7-8 Baa. Talt 

KaK llO'lTll ace cHCTBMaTH'IBCKHB OWH6Kll llel\cTayiOT a OllHOM HanpaaneHHH It CHHbHO HCKa

JKalOT peaynhTaThl, a llaHHOII llHccepTanBH ylleneHO oco6oe BHBMaHHe paccMOTpeHHlO aceaoa-. 

MOlKHhiX CHCTeMaTH'IBCKllX OWH6~K ll BaBllBHHlD nonpaBOK Ha ·aTH OWH6Kllo 

.naccepTaUHII COCTOHT H3 5 rnaB. 

1 r~aaa collep>KHT o6aop Te?peTH'IBCKHX H aKcnepHMeHTanhHb!X paCiOT no aonpocy o 

coxpaaeaaH /aecoxpaaeauHI 
p -qeTBOCTB "& cHnbHblX B3AHMO.L19AcTBHSIX• 

) 

Bhlno npellnono>KeHo, 'ITO a nroCihiX aaaHMOlleliCTall!IX _coxpaH!IeTCII TOHbKO. I<OM6HHI!PO

aaHHall qeTHOCTb CP 1181• B sne:tTpOllHHa.:.I!I<B aTO qpellnono>KeHHB aMec~e c ycnoaBBM 

~tan1!5poao'IHOl!: HIIBaP!!aHTHOCTH nplla<?llBT It coxpaHeHBlO C a P a OTllBHbHOCTH. B 
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CH1IbHbiX B38B:MOLteHCTBHSIX 6ea Y'IBCTMst' CTp8HHblX '18CTBU llpB.llii01IO>KeHHe 0 COXp8H9HHH .. . ~ ~ ' 

CP BMBCTB C ycnoa~eM H30TOIIH'IBCKOA HHB8pH8HTHOCTH llpHBO.QSIT TSK>Ke K Cw0Xp8H8HHJO 

c ·u' p a oT.aellbaocTu. Ho s can&ablx aaaaMoaeAcTaustX··c· y~ac;:a:_eM: K -Meaoa5'a 

yxaaaHHbie ycnoausr ae npuso..asT x ToMy, ."'TO C. R ' P · ..aon:mH·bi-~CoXPaastT&cst s ~o~..aellb· 
HOCTH. 

B aToA me rnaae nposeaea xpaTx~A a~Snua axcnep~MeaTa~bHbiX peaynLT~TOB no o5-

cy»<naeMoMy eonpocy. 

Bo II rnase onucaay nocTaa_osxa OIIbiTa u MeTo..a aaanHaa. Pa6oTa 6hlna ·abtnonae-

H8 C llOMO lUbiO. 55 CM. llp01l8HOBOA ny3bipbKOBOii: K8MBpbi, YCT8HOB1IBHHOA ·aa nyqxe n'- -Me-
/19/ . .. . . 

aoaoe c HMnyn&COM 7-8 BaBic /pac. I I. BenH'IHHa MarHHTaoro non" e ueHTpe ·xaMe-

phi paeaa 13700 a c MaKCHMallbaoii aeonaoponaocT&lO e npenenax xaMepLI .= 3%. Lin" 

nllHHOJI ~a60TLI 6blll0 HCilOn&30BaHO 60.000 cj:>OTOI"pacjJHli. npa llpOCMOTpe OC060e BHHMaHHe 6LI-

1IO y..aeneao _o6aapy>Keauro A -rHnepoaoa c xo·poTKHMH npo6eraMH rr- Rna p • Shin 

nposeaea nonpo6abiA aaanaa ToqaocTH H3Mepeans
1201 

H ee BnHBHHD aa yrnosoe pacnpen9-

neaHe npOToaos oT _pacnana A -rHnepoaoa. noxaaaao, qTQ seT cHcTeMaT·aq·ecxax, aey

'IHTbtsaeMbiX BCK8>K9HHA B KBMepe H HBT CHCTBMSTH'IBCKHX Ol1IH60K B ~3MepeHHHX KOOpllH-

. H8T, RMIIY1IbCOB H yrnOB. ~PBllHHH KBa.llp8THliH8~ OWB5Ka B ~3M9p9HHH KOOpll.HHaT p8BH8 

0,06 MM no ocli X ; 0,17 MM no OCH Y H 0,40 MM DO OCR Z ; B H3Mepe:HHH yrnoa-

34
1

' /npa nnHHe Tp~KOB 6onee 5 CM/; B H3MepeHHH HMnyn&COB-/10-!5/% /a OCHOBHOM aa

sa MaoroKpaTaoro pacceaHHRI. 

v• -co6LITHSI 6LinH HneHTHcjJHUHpOBBHLI no MeTony x• Ha anexTpOHHO-C'IBTH.Oli. MaWHHe M-20. 

LJ.nsr HllBHTH£}JHK8UHH npHBnBK8liHCh TSK>Ke~ llpyrue MeTO.O.bi: H3Mepeaue HOHH38UHH
1 

H3MepeHHe HMnynhCOB B -anexTpoaoa, B.aane:a a~ope:'IHbiX aaaHMo.a.eAcTBHA nono>KaTen&HbiX 

. 'laCTHa OT pacnana v• -co6LITali. Bcero 6Lino npoananaaapoaaao 10.50 v• -qacTHU, 

cpena nnx 327 A -ranepoaoe, 596 K
0 

-Meaoaoe· a 127 HanaeHnyan&ao aepa:3neneHHLIX 

cnyqaee I A HIIH K
0 

I. l1Mnyn&c v• -qacTHU onpenengncg c TO'IHOCTblO /8-10/%~ a 

yron pacna.aa B CHCTeMe,- rllB· · V
0 

-qacTHUa IIOKOHTCSI - /6-8/0:. PaCCliHT8Hbl Q -aaaqe-

HHH H apeMeaa >KH3HH A -runepoaos u K 0 -Meaouoa: 

Q A ·• /37,4 :!: 0,6/ Mae Q o = /220 + .41 Mas 
K -

+ 0,38 -10 
r A = /2,78 _ 0,30 I . 10 ceK. + .0.10 -10 

r K~ ~ /0,99 _ 0,08 I • 10. cex. 

B III rnaae o6cy>Kll.aeTcH aonpoc o · sae..aeuau paanu'IHLIX nonpasox, oco~eaao no.-

npasxa a a npuMec& A -runepoaos cptallH aepaa.oeneHHbiX · V 0 -co6biTHA H a a noTepro 

A -rHnepoaos c KOpOTKHMH npo5eraMH 11- -Meaouoa121 1• HaaecTuo, tJ:TO 9TH no-

npaBKH aeAcTByiOT a OllHOM aanpasneauu, ysenH'lHaast 'IHCno A -runepc;JHOB, y KOTOphiX 

. npoTOHbl neTsrr anepea oTuocuTenLHO aanpaaneHHH HMnyn&ca A -r~nepoaoa ia cucTeMe 

rne ·A -noxoHTcSII. 

Sbinu Hcnon&aoaaabl 3 pa3HblX MeTo.oa ana onpeneneaan npuMecH A -raneponoe cpe-

llH aepaaneneaublx V 0 -cofibiTHA: 

a/ no pacapeneneHHIO v• -co6LITali Ha nnocKOCTH I a p.J. I, rne 

4 

t 
j. 
I 
1 
I 

I 
•I 

I 

··: 

I 
! 

i i 
].! 

I 

a = sin (0_- 0+) .! :· .. :::~-~. ~ 
·--;-: ~in (II_ + II+) p'~ + P" 

+ -
l 

p H p" nonepeqHhiA_ u npo.a.o'1IbHhlA HMnynbc qacTHUbi OT pacnaaa A HnH • 
K ' 

8+ R 8_ :-yro.Ji nono>KHT91IbHOi:t H OTpHII8T91IbHOil: 'laCTHUhi C HanpaBneaaeM: HMnynbC8 

V O -qaCTHUblj 

a/ Ha ocaoae yrnosor.o pacnpe.aeneaast "+ -Meaouoa OT pacna.oa . · !( 0 -Meaoaoa.' 

Ees npaMecu A -runepoaoa pacnpe.oeneaue .non)KHO 6b!T& H30TponabiM, Tax xax cnuu 

K 
0 

-Meaoua paseu uy nro. 

' 0 ) -c/ Ha· Ocaose qucna uaeaTu¢aO:apoaaaRbiX A R -uepaaneneuahiX K HJIH A 

Bee TpH MeTo.oa aaroT cornacyromaeCH Me:m.ay coCoA: peayn&TaTbi!' cpe.o.a 127 aepaa-. 

neneHHbiX v• -co6biTHii A -ranepOHLI CDCTilBnSIIOT > 90% /120 ':!: 7 A -ranepOHQB, . ' Eea CHCT9M8TH'I9CKOrO 8H8JIH38 ~ V -cofibiTHfi T8KOA OUSHKH c.o.enaTb HBJib3SI. 

nollp06HO 'aaanaaapye-rcst nonpasxa H8 llOTepro A -runepOHOB c K~pOTKHM npo6eroM 

"- -Meao_aoa. B nponaue ,- -;Me3oa c HMnyn&cOM < ·· .35 Mas/c coaceM ae ?'YllBT sa· 

aea, a co6biTHe c xopoTKHM npo6eroM rr- -Meaoua oqea&· nerxo nponycTHTh npu npocMOT· 

pe. :Bee 8TH DpOIIYlUBHHble C05biTHSI CHJibHO B1IHBIOT H8 8CHMM9TpH10 yrJIOBOrO pacrrpeiteneHHS 

. p OT pacna.na A -runepoaoa, Tax xax B pacnpe.neneaau no cpe..aHe'vfy xocuaycy. OHH 

aMelOT 6on&woll sec I cos II* ~ + 1 I. . ,. 
Cnoco6 o6peaaaaSJ cnexTpa "- -Meaoaos c npo6eroM, MeH&WHM KaxoA-To nocToSJa

aoA llJIHHbi1 HCII01Ib30B8HHbiA PH.ll.OM 8BTOpOB 1 OK838JICSI uey.o.~BJI9TB0pHT91IbHblM. npennc:n_!<eJ 

..apyroA· MeTOll c ~cnonbaoaaaaeM nepeMeaaoA .llliRHbi npo6era rr- -Meaoaoa. B npe.rtnono-

>KeHHR, 'ITo· acHMMeTpHH OTCYTCTByeT IT.e. a P, 
nymeHHbiX A -runepoa:os c ,xopoTKHM · npo6eroM 

= 0/ r T8KHM M8TOllPM H8A.rteHO 'IHC1I~ rtpO 

'"- -Meaoaa paeaoe /24 ::_ 81. Ho LlB>Ke 

xoraa cymecTsyeT acHMMeTpHH I ·a P 
1 

= - 0,2/ qucno nponyweHHbiX A -runepouon pas· 

.ao/16.=7/. 

06cym.oaeTcH TaK>Ke sonpoc o nonpaaxax sa noTepro ·A -runepouos. c xopoTKHM npo 

6eroM p H A -t'Rnepoaos c oqeab Manea&KHM luna 60JlbWHM I yrnoM ·pa3neTa Me*LlY 

ll.BYMH li8CTRU8MH p8Cnaaa. 3TH nonp8BKH Manbl IIO cpaBHeHHIO C nonp.aBKOA H8 IIOTepro 

A -runepoaoa c xopoTKHM npo6eroM " -Meaoaa. 

noxa38HO, 'ITO reoMeTpHB KaMepbi H 8CHMMeTpHSl B ycnOBHHX peracTpaUHH . A ..:.rane

POHOB ue oxa3blBaeT BJIHHHHH aa yrnoaoe pacnpeaeneaae p oT pacna.oa A 

B IV rnase uanom.eabl peaynbTSTbi aKcnepHMSHTa. 

B .aaaaoa .oaccepTaUHH ae aayqancsr npoue<?c pO>K:ll9HHH A -runepoaoa ~. K 0 -Me--

aouos, uo aexoTOpbie .ll8HHble o npouecce pom.z:teaaa, aeo6xOll.HMbi? .ana aanbaeawef.o o5-

• cymneaa"
1 

npaaonSITCst B D IV-i a § IV - 2 • Lin" A -ranepouos OTM eqaeTCH 6o1lb-

WOii IIHK 8838.0. B yrnOBOM pacnpeaeneHHH H BTOpoA MaKCHMyM, BbiXOLUilllH.A: 38 npeaenbi · 
. . 122 23/ 

KpHBOA, paCC'1HT8HHOA no CTSTHCTH'IBCKOfi TeOpHH B HMIIYJibCHOM pacnpeneneHHH 1 • 

B §. IV- 3 npHaeneao yrnoeoe. pacnpeneneaae p OT pa cnall.a Be ex Ha 6nro.n SHH biX A 

runepoaoa c yqeToM o6cym.oeHHbiX B rnaae · ID nonpaBOK /pHc. 2/. PacnpeneneHHSI 

•anepe.n-aasa.o· H ·aneso-anpaao• OTpa)KaroT nonapaaauHIO A -ranepoHoa B nnocxocTa 
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HHbiX qacTHU npeLinonomeaHe o coxpaueauu 

~pHBO.llSIT TaK>Ke K Coxpaueun:ro 

K -Meaoaoa 

H p .nonm.Hhl · coxpaHSITbCSI a 'o'l:'.O.ellb" 

SKCII9pHM9HT8nbHhlX·peay1IbT8TOB IIO o6-

R MeTO!l aaanHaa. Pa6oTa 6bina ahinonae-

nyqKe rr- -Me-

B ueaTpe •KaMe

a npenenax xaMepbl _: 3%, .Omt 

l,oTorpaqJHli, npH npOCMOTpe OC060e BHRMHHHe 6bl-

rr HnH p • Bhln 

Bee anHSIHHB.Ha yrnoaoe pacnpene

noKaaauo, liTO HeT CHCTGM8TH'r£ecK_HX, aey-

8THlJ.9CKHX OlllH50K B H3Mep.eHHBX KOOpJlH

OWH5Ka B ~aMepeHHB K00pllHH8T p8BH8 

OCR Z ; B H3MepeHHH 'yrnoa

/B OCHOBHOM ua-

Ha sneKTpoaao-:e:tteTHoA Mawuae M-20. 

MeTOllbi: H3MepeHHe HOHH38URH J 

. ao:ropHlJ.HbiX B38HMO.lleACTBHA U01JQ)I{BT91lbHbiX 

V 0 
-qll,cTHU, 

u 127 uunuaunyanbeo eepa3neneeeblx 

onpenenanca c ToqeocTbro /8-10/%; a 

/6-8/0, PaccqaTallbl Q -3eaqe-

-Me30HOB: 

Q o = /220 + .41 Mas 
K , -

+ 0,10 -10 
r K~ ~10,99 _ 0,08 / , 10, CHK, 

paamPIHbiX nonpaBOK, oco6eaao no.

V0 -co6biTRli H ea noTepro 

MaaecTHO, .qTo 9TH no

A -r~:~nepo·aoa, y KOTOpLix 

R HMnyn&ca A -r~nepoaoa Ia cucTeMe. 

~ng orrpe.o.eneHHR rrpaMeCB A -rHnepo!IOB cpe-

Ha nnocKOCTH I a p.J. I, rne 

4 

,,• 

l 
l 
! 
l 

I 

•, a = 
sin(o_-:.o+) ..: [_ __ :::_~. ~ 
~in ( (}_ + (}+) p" + pu 

+ -

J. ' p H p" . - nonepe_qa~it H npo.O.OllbHhtii HMnynbc qacTHUbi oT ~acnana A HIIH 
0 

K.·• 

8+ H 8_ -yron nono>KHTen&aoa n OTpnnaTenbaoa "'BCTHUhi c aanpaanemteM. o.~nynhca 

V O -qaCTHUblj 

a/ Ha oCaoae yrnoaor-o pacnpe.o.eneHHR rr + -Meaoaoa OT paena.na · !( 0 
-Meaoaoa. 

Eea rrpHMecu A -rHnepoaoa pacnpe.neneuae .nonmao 6brf& H30TponHbiM, TaK xax cnHH 

K. 0 -Meaoaa paaea ay nro. 

c/ Ha ocaoae qacna H.oeaTu<Pn:nupoaaaHbiX A H aepaaneneHHblX K
0 

HIIH h .. 
Bee TpH MeTana .o.alOT cornacyJOW.HecH M~.>K.ny co6oii peaynbTaTLI! cpe.nu 127 aepaa-

neneeeb!X V 0 -co6biTHil A -ranepoHbl cocTaanaroT > 90% /120 ':!: ,7 A -ranepoe,oa/, 

Eea eucTeMaTn'leexoro aaanuaa ~ v·0 
-co6LITHii Taxoa oueaKH c.a.enaT& aen&;st. 

no.npo6ao a~anHaHpyeTca nonpaaxa aa noTepro A -runepoaoa c K?poTKHM npo6eroM 

rr-:- -Me30HOB. ~ nponaae 11- -:Me30H C HMnyn&eOM < . 3.5 Maa/c COBCeM He 6y.neT .BH

.nea; a co6LITHe c xopoTKHM npo6eroM rr- -Meaoaa oqea&· nerxo nponycTHTb npH npocMOT

pe. Bee aTH nponymeHHhle co6~HH eunbHO BnHHlOT aa acHMMeTpHro yrnoaoro pacnpe.zl.eneauH 

p OT _pacna.z:xa A -rnnepOHOB, TBK KBK B pacnpe.neneHHH no epe.oHe'l.iy KOeHHyey. _OHH 

·uMeroT 6onhwofi aec I cos 6* .., + 1 /. 
p 

Cnoco6 o6peaaHHH cnexTpa rr- -Meaoaoa c npo6eroM, MeHbillHM x8xoA-To nocTOHH

aoA .nnHHbi, HCnOnb30B8HHblii pSI.llOM 8BTOpOB 1 OK83aneg H9Y.U<?BneTBOpiiT91IbHbiM. npelln<?~eH 

.npyroA MeTO.U c ~cnonbaoaaaHeM nepeMeaaoA .nnHHbl npo6era rr- -Meaoaoa. B npeanono-

>KeHHH, qTo· aCHMMeTpHH oTcyTcTayeT /T.e. a P, 
nyweaaLix A -rHnepoa:oa c KOpOTKH~ npo6eroM 

= 0 I,· TBKHM MeTo.noM aa:A.ueao l.IHcno npo .... 

rr- -Me3oea paaHoe 'i24 ~ 81.- Ho name 

xor.ua cywe~cTayeT acHMMeTpHH I ·a p 
1 

= - 0,21 l.IHCno nponyweaHLIX A -runepOaoa pas-• 

HO /16.:7/, 

06ey>K.naeTcH Tax>Ke aonpoc o nonpaaxax Ha noTepiO A -runepoaoa. c KopoTKHM npo-

oerOM p H A -rnnepoaoa e otteHb ManeHbKBM IHnH 6onbWHMI yrnoM -paaneTa Me>K.ny 

.nayMH ttacTHUBMH p8,6na..oa. 3TH nonpaBKH ManLI no cpaaaeauro c nonpaaxoA: aa noTepiO 

A -rHnepoaoa c KOpOTKHM npo6eroM rr -Meaoaa. 

noxaaaao, qTQ reoMeTplHI KaMepbi H BCHMMeTpHH B ycnOBHHX perHCTp8UHH . A -rane-

poHOB. ae oxaah!aaeT anHHHHH Ha yrnoaoe pa.cnpe.neneaHe p OT pae~a.aa A 

B IV rnaae H3no>KeHLI pe3ynbTBTLI sxcnepuMeaTa. 

B naaaoit aaecepTauHB ae · aayqancH npouecc po>K.neHBH A -rHnepoaoa H K 
0 -Me-~ 

' 
aoaoa, ao aeKOTOpLie naaabie o npouecce pomaeHHH, aeoOxo.aHM bi~ .anH .nanbaeAwero oO-

, cymneeliBJ npRaonBTCH B ft IV-i H § IV- 2 , .Una A -ranepoaoa OTMeqaeTca 6onb-

lllOA fiHK H838!l B yrnoBOM ·pacnpe.oeneHHH B BTOpOA MSKCBMyM, BbiXO.O.SlllUIA 38 npenenhl · 
• > ' > ' 122 23/ 

KpHBOii, paCCl.{HTBHHOA flO eTBTHeTHqeCXOii T90pHH B HMnynbCHOM paenpe.neneHHB 
1 

• 

B § IV -3 npuaeneeo yrnoaoe, pacnpeneneeae p OT pacna.a.a aeex aa6nro.a.eaablx A 

runepoaoa c · yEieToM o6cym.neuahl:x a rnaae ·In nonpaaoK /puc, 21. PacnpeneneHHB 

•anepe.n-aaaan· H ·aneao-anpaao• oTpa)KaiOT nonHpH3auHro A -rHnepoHoa a_nnocKoeTB 

5 
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I. 

/ 

~ pomneHHSI, a_ pacJipe.a.7~,eHRH .'aeepx-naua" -· ~ nonepe;ayro_• no~SipHaauHro.' Yr!JOBble pac~pe
.neneHHSI A -runepoHoe HMeroT aH·ll /1 t a P ! I: Koeq,tPuuueaT ~CHMMeTpHH pacc.qu

TbiBancSI nO H3B8CTHOii cPopMyne a;; = 3'!.6 + .. y~ • a T8K)f{9 nO ,MeTO.llY M8KCHM81lbHOr.o . . N - a . . 
npaBn0nono6asr. PeaynbTSTbi pact:teTOB COBfi8.ll8JOT. nonyqeao: 

a p 1 /aaepe.u-uaaa.u/ =.+ 0,04 !: 0,08 

a p 2 /aneso.-anpaso/ = - 0,06 !: 0,08 

a P • /ssepx-BHHa I = + 0,01 !: 0,08, 

T.e. B npenenax OWH60K 8CHMMeTpB51 OTCYTCTByeT. 

3aBHCHMOCTb a p oT npouecca po:m.ueHH!I o6cy>KaaeTcs B § ·1v,... .r; 5,6 • PaccMaT'-

.pHB88TCH 38BHCHMOCTb a P O_T HMfiY1lbC8 A -rznepOHOB B nt\~. CHCTeMe, OT HMfiYllhC~ 

A -runepoaoe a c.u.M., OT yrna pO)K.ll9HHH A -runepoaos e c.n.M., oT MHome~eea-

HOCTH aapn>KeHHbiX t:tacTHU, · conposom.o.aiOutHX pom.lleaae A "":'rHnepoaoe. 3aencHMOCTH 

a P . OT HMny~ca B na5opaTOpHO$t CHCTeMe R yrna pOm..lleHHR B C.U.M. He H8ii.0.9HO,. Ha-

61liO.Ll89Mbl9 OTK1IOH8HHSI, a p OT HY11SI B H8KOTOpbiX HHTepeanax HMflY1lhCOB A -ranepofioe 

B cu~, a T8K>Ke ll~H A -runepoHOB, pom.naromHXCSI B 4- H 6- nyqeebiX 3Beanax, MO)KHQ 

06DSICH~Tb CT8THCTHtf8CKOfi ¢niDKTY8UHefi. 

Yrnoeoe pacnpe~neaue nnocxocTeii pom:.neHHH A -runepoaoe OTHOCHT~nbao nnoc-

KOCTH poac.neHHSl nro5oit, HO onpe.neneHHOfi BTOpiPIHOfi t:t8CTHUbi, MO>KeT ~SK)Ke CBH.0.8TSJ1b CT

BOB8Th 0. Bblfi011H8HHH H11H H9Bblfi011HBHHH 38KOH8. COXpaHeHHSI t:t8THOCTH B. CH1lbHbiX .B-38HMO-
' ' 161 ' . 

.uellcTBHSJX • 3TOT aonpoc 6biJI paccMOTpeH B § IV- 7 , Ha OCHOBe 67 aaperRCTpHpo-
·, . 0 ·, ' . _, .. 

aaHHbiX A + K napHhiX co6biTHii 5bi1lO nocTpoeao yrnoaoe pa~npe.oeneaHe nnocxocTeit po>K-

ll~~HH A -rHnepoaoe, OTHOCHT81lbHO nnocxocTe:A pom.neHHH K 0 
-Meaoaoa •. Kosc:P¢HUH9HT 

' .• / ' 

8CHMM8TpHH B pacnpe.o.eneHHH A = 0,07 .:!" 0,12 ·rosopHT o6 OTCYTCTBHH aCHMMeTpHH B 

s:roM pa_cnp~?eneaHH. AaanorH'iJ.IOe~yrnoeoe pacnpe.lle~_eane nOcTpoeao _.ll{t.SI .oayxnytteBbiX 

.3aea.n. KoscPc:PHuHeHT acHMMeTpHH e yrnosoM pacnpe.neneauH nnocxocTelt pomn.eaa~ A 

OTHOCHTenbao nnocxocTeit po>K.neaHSI rr -. -Mesoaoa aan.nea paBHbiM 

OlllH5Ka 3..ciecb TOribKO CT8THCTRtt9CK8H. 

A = 0,12 :_ 0,08, 

B § IV - 8 npHBI'.ll9Hhl peaynbTaTbl no nayqeHHIO nOJI!IpHaaUHH 247 A -rHnepoHoB, 
- ~/ . 

pO>K.ll810IUHXCSI BO B38HM0.0.8:RCTBHHX 1T -M930HOB C SI.Op_SMH yrnepO.ll8 . B nponaHe npH 

aneprHR 6,8 Baa:. ap
1 

/anepea-uaaa.u/ =- 0,01 .:!; 0,11 

a p 
2 

• /sneso-snpaso/ = - 0,06 !: 0,11 

ap • /ssepx-nuna/ = + 0,04 !. ll. 

STOT pe3yJibT8T Taxace YK83blB88T Ha OTCyTCTBHS fi01lSipH38U HH y 
I 

HhlX npH B38HMO.OeficTBHH 1T C S1llp8MR. 

A -_ranepoaoa, p~nK.o.eu-

nonyqeHHbie pesYnbT8Tbi o6cym.o.aiOTCSI B v -rnaae. HaaecTHO, 'ITO .0.1lSI peaKUHH /1/ 

npH HMnynhce "- -Meaouos ~ 1,2 Bss/c yqacTBOBaJIH TOJihKO S- H P -aoJIHbl/
241 

H 

acHMMeTpHR eaepx-BHH3 yrnoeoro pacnpe.oeneHHH p OT pacua.oB. A -rHnepoaoa .O.OBOilb-
- . ' . /25/ 

HO 601lblll8SI: a p
3 

/eeepX-BHH3/ = 0,4 - 0,6 .. npH TB.KHX. YCllOBHBX, 6bi1IO, .ll0K838H0 1 'ITO 

ecna qeTHOCTh ae coxpaaaeTCR a peaKUHH Ill, To o6gsaTenbHO nosanseTcR non~paaauas 

A -runepoaoa e nnocxocTH poac.lleHHR .. HanpoTHB, oTcyTcTBue nons:pHaauau A -raaepo-

uoe B QliOCKOCTH- pO>KJJ.SH.HH YK83biB8BT H8 TO, qTO 'l91tH0CTb COXp8HSI9TCH B pe8KUHH /I/ • 
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npK' C50llbWBX. &HeprlUIX, xorixa A -po_>Kll8JOTCSI 

- .t 
IT+p~A+K+ 

- • npBC)'"TCTayroT aonHhl c 2 ?;. 2 ~ , BblllleyKaaaua< 

CTBQB8RBB nongpB~SUHH y A -rs.r:eposoa a: nne 

"'TO "'CJQ.TS:OCTh He COXp8HHQTCSI !3 /2/ ,· HO R3 OTCY' 

nnocJtocTR pOJKllGHRSI KBK_ax:o~o .npoCTOro· K apHM1 

B /2/ C.ll9JiaTb R9Jlb3R •. MO>KRO TOllbKO" YTBep>K,ll, 

p93fllbT8Thl He IIpOTRBOp~qaT 3~KOHy COXp8B9HHB 

B HaCTJW:~Ulea epeMsr cymecTsyeT aecxonbK. 

r.lle '!'3:THOCTb coxpaaSieTcH. B Teopua CH1IhBbiX a: 

Hl>lMR Tpe6onaHHRMH CHMME!TpHs129•301 '19THocn 

.B. 9TOA ·rnase paccMaTpsaanacb Taxme soa1 

aauua y A -ruaepouoe. ecna OHB ae po)K.o.aroTc 

.uyKTOM pacna.ua Y* .. A.+ 11 
I 

Ocaoauble t:UlHHhle. eowe.nlllHe e .o.HccepTau 

7 



.~ 

HH.9 'eaepx-aHH3" - • nonepeq.ayro"' nonstpH3all~~ .. ~ Yrnoable pacnpe-

aMeiOT BHll /1 + a p.; 1: Kos(p¢auHeHT a~~MMeTpHH pa~c'l,;:.. 
·~ ' 

a p = .3'!,{1 + •V~ • 8 T8K)K8 flO _MeTOLlY M8KCHM81lbHOrO N - a . - . . 

p8C'l9TOB C0Bfl8.ll810T. nonyqeHO! 
' ' 

/anepea:-aaaaa:/ =.+ 0,04 :!: 0,08 

/aueao.-anpaao/ = - 0,06 :!: 0,08 

/aaepx-aHH3 I = + 0,01 :!: 0,08, 

8CBMM9Tp11Sl OTCyTCTByeT. 

oT upouecca· po>K.lleHHH o6cymaaeTCH a G IV- 4; 5,6 • PaccMaT

oT aMnynbca A -rn:nepoaoe a n8.6. cacTeMe, OT HMnynbca 

OT yrna pom.aeHHR A -ranepoaoe a c.u.M., oT MHo>Ke~sea-

. conpoaomLJ..9roillHX' pom.o.eaHe A. -runepoaoe. 3aBHCHMOCTH 

cHcTeMe M yrna pom.aeaas a c.u.M. ae aanneao. Ha

oT ayns a aeKoTopblX aaTepaanax HMIJYllbCOB A -runepoHoe 

-rHnepOHOB, pO>Kll8lOIUHXCSI B 4- H 6- 1lY'l8BbiX 3B83,ll8X 1 MO)KHO 

nnocxocTeii pomneuHst A -ranepoaoe OTHOCHT~nhHO nnoc-

onpe.a.eneHHOii BTOpH'lHOi% qacTHllhi 1 MO>KST ~8K>Ke CBH.U9T81Ib CT

H8BbiUOnH9HRH 38K0!18 COXpaHeHHSI 'lleTHOCTH B. CHnbHbiX S.38HMO-

o»m pacCMOTpeH a § IV - 7 • Ha ocaose 67 aaperHCTpupo-

pacnpe.aenean:e nnocxocTeA pom

poma:eHHH K 0 -Meaoaoa. Kog¢¢HuHeHT 

A = 0,07 _:!' 0,12 roaopHT o6 oTcyTcTaaH acHMMeTpiiH a 

oe yrnoaoe pacnpe.ne:fi_ean:e nbcTpoe~o .LVISI nayxny'leBbiX 

yrnoaoM pacnpeneneHHH nnocKOCTeA pomneaRSI A 

1T -M930HOB Haft.aeH paBHbiM A = 0,12 + 0,08, 

peaynbT&Tbt no H3yqeHH10 nC?nstpH38UHH 247 A -rn:nepoaoa, 
- . /23/ 

lMo.neitcTBHSIX.. rr -Meaoaoa c stJJ.p,aMH yrnepo.na · a nponaae npH 

ap, /snepe.ll-Haaa.ll/ =- 0,01 :!: 0,11 

ap, /aneso-snpaso/ =- 0,06 ! 0,11 

aii, /ssepx-BHH31 = + 0,04 ~ 11. 

YK83biB89T H8 OTCYTCTDH9 nonstpR38U RH y A -rn:nepoaoa, p~nKJJ.ea- ,, . 

• 1T C 5Ulp8M H. 

o6cym.o.aiOTCSI a V -rnaae. HaaecTHO, 'liTO .o.nst peaKUHH /1/ 

~ 1,2 5as/c Y'I9CTBOMIIH TO/IbKO S- H p -BO/IHbl/
241 

H 

yrnoaoro pacnpe.nenean:SI p OT pacna.aa A -runepoaoa .o.oBOJlh-
/25/ ' . 

I = 0,4 - 0,6 .. npn: T"BKRX ycnOBHSIX, 6binO J10K838HO, 'iTO 

B peaKUHH /11, TO 06Sl38T9nbHO .UOHBDSI9TCS1 nonKpH38UBR 

pom.o.eHHSI. HanpoTHB, oTcyTCTBHe nonSipaaauBB A -ranepo

yxaaLiaaeT aa TO, 'liTO qe'J.tHOCTb coxpaHsteTcB B peaxuua /1/~-

6 
/ 

(i 

)} 

l~ 
;: 

t 
~· 
ill 

I I 
'I 
·I 

l 
··'\ 
{ 
•k 

\' 
'/ 

I 
,l 

; 
: 

·' + 

l 
)}'!, 
., 
I 
'~·1 
;.\ 

\' 
<I 

L 
I; 

·~· ... 

npR:.o:onbWBX :aaeprHSIX, XOI".ll8 A -po>K.aaJOTCSI COBMQCTHO c aeClcollbltBMH '• 11 -Me30HBMH, 

.t ± 
11 + p .. A + !( + ID 11° /2-/ 

,K npacyTCTBYJOT aonBbl c f ~ 2 , BbUlleyxaaaaaoe aaJCntoqaan:e c.nenaT& aenb3H. Ha,~yme

CTBC)BBHHSI nonapH;3~UHR. y A J -rx.r:epouoa s nriocxocTB po>KJ::teHH~ Mo»e.ao CllenaTb Bhl:eo.a, 

'iTO ~~TROCTb ae COXpaaaeTCH B /2/, HO R3 OTCfTCTBRH nonSipH38UHB Y A -rxnep~HO~ B 

nnocttocTR po>Kll9HB51 Raxax:oro npoCT_riro a npHMoro Y":!'eep»e.J::tea.aa, o coxpaaeaaa qe~uocTa 

a 121 ca:eMTh aenb3H. Momao TOltbKO' yTaepm.naTb, 'IT? nony'le&&ble .11 .aacToamell 'pa6oT.e 

pe3f1lbT8T~ He npOTBBOpeqaT 3~lt0Hf COXpSBQHHB qeTBOCTK B CRnbHhl~ B38HMO.ll9ACTBRBX. 

. ' : /26:..28/ 
B aa·cT.&C.S~I.llee apeMH cymecTayeT aecttOJJ.bK.O MO.o.eneA CHllbBhlX aaaHMO.lleAcTBHA , 

r.ue "!~TBOCTb coxpaasteTcR .. B Teopua cRn&HbiX aaaaMo.lleAcTBHA TBna IOxaaa c a.ononaaTen&- · 

/29 30/ 
HbiMR Tpe50B8HHSIMR CRMM9TpHH 1 'i9TH0CTb T8K)J{9 COXp8H51eT_C51., 

.B :&ToA rnaae paccMaTpa:aanac& Tax.»<e B03MOIKBOCTb nosaneaua npoao"nbHOA nonsrpa

aauaa y A -raaepoaoa, ecnH oaa ae pO>K.llSJOTCH npaMo a peax:uuu /2/, a aanHIOTCH npo-

a:yKTOM pacnaa:a y• .. A+ rr 
I 

. 116 17 19-23/ 
0CHOBHbJ9 ,ll8HHbi9 1 BOlll9.llWR9 B JlHCCepTSUHJO, Ony6nJ_~KOBSHbl B pa~OT8X 1 

' • 
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P R _c. 2. Yrnoa1o1e pacnpelleneHRR npoTOHOB oT pacnalla A. -ranepoHoB 
B cHcTeMe, rlle A -noKOHTclli. a/pacnpeaeneaae anepea-Ha3aa; alpacnpe-
aen8aae asepx-BHR3i c/pacnpeaeneHae sneaO-anpaso. · 

- nnowSllb Hall nyHKTHpHOli nRHHeli npeacTaBnReT nO~SBKY H8 'IHCnO 
A ~ranepOHOB H3 HeonpelleneHHloiX co6loiTHli I A _HnH K I. 3awTpaxoaaa-

HaR '!namaLU:t ---- nonpaaxa ea ;':fHCno A -ra~epoHOB c ManeH&XHM npot5erc:'M 
11- -Me30H8 R ManeHbKHM yrnOM M9)f(.lly rr -Me30HOM B npOTOHOM. 
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