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Bae.lleHHe 

3a nocoe.l]HHe rO.llbi MHOrO pa6oT DOCBHI.IleHO DOHCXy p83DH'IHbiX pe30H8HCOB H onpe.l]e-

neHHIO HX CBOICTB, X8p8XTepH3YIO!UHXCH M8CCOI, WHpHHOII. DHK8 pe30H8HC8 H .llpyrHMR KBSH

TOBbi~H 'IHCnaMH. npH SKCnepHMeHT8llbHOM HCCne.l]OB8HHH B03MO>KHOCTH Cyl.l,leCTBOB8HHII xa

KOro-To peaoHaHca Hy>KHO cpaBHHBaT& sxcnepuMeHTBnbHyK> KiRByK> pacn~.lleneHHR no 91P<Pex

THBHoA MaCce, COCTOH!llel H3 HeKOTOpbiX 'laCTHU, .llDR .llaHHOro npouecca C TeopeTH'IeCXOI 

xpuaoA, T.e. c xpuaoA q:,aaosoro o6'beMa pacnpe.lle.rleHHR no st~><flexTHBHoA Nacce, '1To6bl To'I

HO OUeHHTb CTaTHCTH'IeCXHI tPOH ·H onpe.llenHTb B03MO>KHOCTb Cyl!lP.CTBOBaHHSI STOrO pe30HaH

ca. no CHX nop 60oblllHHCTBO HCCoe.l]OBaHHI peaoHaHCOB BbiUOnHeHO B o6naCTH He6onbiURX 

SHeprHI. npa STOM 'IHCDO '18CTHu B XOHe'IHOM COCTOHHHH, B006Uie rosopH, He6onbWOe, R 

__.wo>KHO C'IHT8Tb Bee 'laCTHUbl KOHe'IHOrO COCTOHHHH onpe.lleneHHbiMH. Ho B o6naCTR BbiCOXOJ 

3HeprHR 'IHCoO 'laCTHU B,KOHe'IHOM COCTOHHRH CT8HOBHTCH 6ooblllHM R He scer.l]a B03MO>KBO 

pa3nR'I8Tb H perHCTpHpOB8Tb ace 'laCTRUblo nosToMy aa.l]a'la ycnO>KHIIeTCR. Y'IHTbiBall ue

o6XO.llHMOCTb 3XCUepHMeHTaobHOrO HCCoe.llOBaHHH pe30HaHCOB UpK BbiCOXOI SHeprKH,Mbl pac

C'IKTBnH XpHBble tP830BOro 06'beMa HeltO'J'OpbiX- roBBHbiX nponeCCOB .llDH B3aHMO.lleiCTBRH rrN 

NN H KN npH I - 10 ras. 

B sToA CTaT&e nony'leHa Tax:~Ke o6l!la.R ti>opMyna, KoTopaR Mo>KeT 6b1Tb acnonb3osaua 

.llDR UOCTpOeH_HH 9KCUepRMeHT8DbHOI XpHBOI pacnpeJ]eneHH.R DO 3tPtPeKTH8HOI Macce, COCTOSl"" 

meA H3 uecxonbKHX npouaaonbHbiX 'laCTHn. Tax xax a sToA q:,opMyne atPq:,exTHBHaR Macca, 

COCTO.Rlll8H H3 HeCXODbXRX UpOH380DbHbiX 'laCTRU, 8bipa>KaeTCR 'lepe3 tPYHKUHR p83JIR'IHbiX 

.llBYX'IaCTR'IHbiX StPt;eKTHBRbiX ~ace, TO C ee UOMOUibiO MO>KHO H3y'laTb X4CXa.llHble 

- Ill 
CBOICTBa MHoro'laCTB'IHbiX peaoHaHCOB • 

1. Bbi'IHcneuua xpR&biX t~>aaosoro o6'beMa .llnR pacnpe.rieneuuA IIQ stl>!PeKTHBHbii Macce • 

. B uacrosuueM naparpatl>e npuBe.lleHbl tl>opMynbl .llnR sbi'IRcneHRH xpH&biX q:,aaosoro 

06'beMa, KOTOpble 38TeM 6y.llyT RCUOob30BaHbl .llDH cpasHeHHH C 3KCnepHMeHT8DbHbiMH KpH-

BblMH, 

I) ct>opMynLI .llDR Bbi'IRcneuaH. 

8 Xa'leCTBe BCXO.IlHOrO 8 HSWHX tPOpMynax RCUOllb3yeTCR cne.llyiOI.Ilee Bblpa>KeRRe: 
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QqeBHDHO, T8K08 onpeneneHH€ ¢a30BOrO 06'beM8 SIBUSI8TCSI nopeHUOBCKH HHB8pH8HTH&IM, 

nocne aecno>KHoro MaTeM8TH'leCKoro npeo6paaoeaHHSI Bbipa>KeHHe nnll ¢aaoeoro o6beMa 

/2/ MO>KHO nepenHC8Tb T8K t 'iTO s¢¢eKTHBHbie M8CCbl lf! Ia CT8HOBSITCSI nepeMeHHblMH: 

D•l (I) 2 2 on 2 ( 2) "'2 2 ( T ) J G ( m 1 ', m 2 • '"2") G ( Jlt 2o • m a ,lnso) ••• w 

(n•l) 2 2 2 ,.a 2 2 X) 
G (lli , m , lll ) • d;a d lll ••• dlll • 

(n•l) n Q.O 2o so (n•t) o 

(I) 
3neCb G HMeeT Bllll 

(I) 
G [ 1- 2 

a lR = m , l!l =E 

m~o+ ml+l 
'117 2 2 2 ~ 

+ ( "'Ia - m 1+1 ) ] '' • 

m(~+l)o '\.!I). 
- nonaag saeprHSI a c,u,M, VIa Bbipa>KeHHSI 

(2) 

(2) MO>KHO 

to 1 no 
nony'lHTb ¢opMynbl pacnpeneneHHSI eepoSITHOCTH no m. 
CTOSI!U8SI H3 ·1 - '!8CTHU, i H3MeHl!eTCSI OT 2 llO n •2 

COCTOliHHH). 

( lJl
1 

- s¢cPeKTHBH8SI M8CC8 1 co

D - 'iHCflO 'i8CTHU B KOHe'!HOM 

3necb ll8Hbl TOflbKO HeCKOflbKO KOHKpeTHbiX ¢opMyn llflSI cnyqag 

pble acnonb30B8Hbl llllSI Bbl'iHCUeHHll KpHBbiX B npHno>KeHHH. 
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x) B pa6oTe a aaanorH'iHOM Bbipa>KeHHH noTepSIH ¢aKTOp (") 

4 

• 

(3) 

(4) 

(5) 

·- ·':• 

~· ,.··~, 

' " 

0CT8nloHbl9 ¢opMynbl llflSI cny'!8ll i > 4 MO>KHO nony'IHTb 8H8nOrH'!Hb!M MeTI 

Heo6xonHMO nonqepKHyTb1 'ITO (2)- (5) - CTpOrHe H He COllep>K8T HKK• 

>K&HHll, MHoroKp8THbl& HHTerpanbl 8 ¢opMynax (2)- (5) Bbi'IHCnAnHcb no MBTO. 

H8 H Kopo6oea aa sneKTpoHHoll c'leTHOll M8WHHe OVIHVI e Ay6He, Pac'!eTb 

B8IOT
1 

'!TO CKOpOCTb 8bi'IHCn9HHSI T8KHX MHOrOKp8THbiX HHTerpanoe BCe ewe I 

HOCTb peaynbT8TOB ll0CT8TO'IH8, 

2) Cno>KeHHll KpHB&rx ¢aaosoro o6beMa. 

nonyqeHHble Bb!WeyK8.38JIHbiM MeTOnOM KpHBbiB ¢830BOrO 06beMa (a ll8. 

H83biB8eM HX sn&MeHT8pHbiMH KpHBbJMH ¢a30BOro 06beMa) ronHbl TOflbKO llflSI 

l'lbiX HHllHBHnyanbHbiX K8H8flOB pe8KUHH, 0nH8KO B 9KcnepHMei;ITe 1 OCotleHHO np 

9HeprHliX 1 perHCTp8UHll HeliTp8UbHbiX '18CTHU TpynH8, no9TOMy npH Bb!COKHX S 

soo6we rosopA, BbllleneHHblll no perHcTpHpoeaHHbiM '18CTHU8M KaHan npe.;Aqrat 

COBOKynH"OCTb plln8 K8H8nOB pe8KUHH C p83flH'IHbJM 'IHCDOM 17° -Me30HOB :If llli 
HbiX '18CTHU ,(nanbwe 0603H8'!89M COBOKyllHOCTb CM9lli8HHbiM COCTOSIHHBM),' p. 
9KcnepHMeHT8flbHbJX pacnpelleneHHll H8 OCHOB8HHH T8KOll COBOKynHOCTH PHll8 

UHH no s¢¢eKTHBHbiM M8CC8M C KpHBbiMH ¢aaoeoro 06beM8 He06XOLJ,HMO CliO~ 

,T8pHble KpHBbie ¢a30110r0 06beM8
1 

K8C810WHeCll COBOKynHOCTH BCeX B03MO>KH&\l 

8KUKH no HX COOTBeTCTBeHHbiM CT8THCTH'leCKHM BeC8M, 

no CT8THCTH'leCKOll TeopHH/
3• 41 

CT8THCTK'!8CKHll sec HeKOTOporo onpen 

H8n8 pe8KUHH paeeH npOH3BeneHHIO HHTerpana ¢aaoBOrO 06beM8 llDSI ll8HHO~ 

UKH W n H COOTBeTCTBYIO!UHX ¢aKTOpOB f ( V, J, S, T ) OT 06beM8 B38HMOlle'llcTI 

CnHH8 H '!Keen TO)f(ll9CTBeHHbiX '!8CTHU, no9TOMY npH Cfl0)1(9HHH 9THX KpHBbiX CUB 

saTb nnomanb non K8)f(llOll Kpasoll pacnpelleneHKll no· s¢¢eKTHBHoA Meece H• 

Hblll sec W
0

• f(V,J,S,T), nocne nony'lBHHll KpHBbiX M·bl MO)f(9M CilO)f(HTb HX 

Hb!M K8H8D8M H n8Tb KpHBYIO pacnpeneneHHll no s¢¢eKTHBHOJI M8CC9 1 COCTOlll 

'18CTHU 1 nilS! 9TOrO CMeW8HHW'O COCTOliHHSI, npH Cp8BK9HHH nony'!BHHOA KpKBC 

MBHT8DbHbiMK ll8HHbiMH Heo6xonHMO noMHHTb, 'ITO nnOll!8llb non STOll KpHBpll 

eT 9KCU9pHM9HT8nbHOMY Ce'IBHHio CMBW8HHOrO COCTOliHHll, 

3. Bbi'IHCneHHe 9KcnepKMeHT8nbHoro pacnpelleneHHll no s¢¢ettT~elloA M8 

mel! H3 HBCKODbXHX '18CTKU, 

np11 Bbli'IHCD9HHH pacnpeneneHHll DO s¢¢eKTHBHOll M8CCe1 COCTOllllleA H3 

'!8CTHU 1 HCnODb3y9TCll cnenyiOIU8ll ¢opMyna 

N li 

M ;.[ ~ M
2 

-(N-2) I 
2 

N 
1<1 

II Alk l • 
k=l 

rne MN - s¢¢eKTHBH8ll M8CC8 1 COCTOAIU8ll H3 N '18C"HU, 

M = v 2TE E - p p cos {J ) + M 2 + M 2 
II I I I I II I I 

;,.. s¢¢eKTHBH8A M8CC8 1 COCTOA!U8A H3 DI06b1X nByX '!8CTHU, 

5 



H.e cp830BOrO o6'beM8 IIBIIReTCII nopeHUOBCKH HHB8pH8HTHblM, 

.... AiviATH'IecKoro npeo6pasosaHHH Bbipa>KeHHe AIIH cpasosoro o6'beMa 

'ITO 9cpcpeKTHBHbie M8CCbl ~ le CT8HOBRTCSI nepeMeHHblMH: 

(I) 2 2 On 2 ( 2) "'2 "'2 
G ( m 1 • m 2 • "'2") G ( Jll 2e' m a '"1ae) ··~ (2) 

Il 2 2 2 ...2 2 2 x) 
()R , m , lll } • dJ:l d l1l ••• dlll • 

(n•l) n no 2o 80 (n•l)o 

1- 2 :'11~8+ m I+ 1 
..,• 2 2 y, 

+ ( Jllle - ml+l ) 1, , 

m(~+l)o ~1:1). 
- nonaaH 9HeprHH a c.u.M. VIs Bbipa>KeHHH (2) MO:W.:HO 

... nnPneneHHH sepoHTHOCTH no lll 1 ( lll 1 - 9cpcfJeKTHBH8R M8CC8 1 CO-

H3MeHReTCH OT 2 AO D- 2 1 n - 'IHCIIO '!8CTHU B KOHe'IHOM 

HeCKOIIbKO KOHKpeTHbiX cpopMyll AilS! CIIY'I8H 

Bbl'IHCIIeHHSI KpHBblX B npHIIO>KeRHH, 
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Bblp8>KSHHH nOT8pHH cp8KTOp ( 17} 

4 

50 

(3) 

(4) 

I 

(5) 

.... 

··-··· 
,. 
'": 

0cT811bHb19 tPOPMYIIbl AIIR Clly'!Sll i > 4 MO>KHO nony'!HTb BHSnOrH'!Hb!M MeTOAOM, 

Heo6XOAHMQ nOA'19pKHyTb0 'ITO (2)- (5) - CTporae H He COAep>K8T HHK8KHX npH6na• 

>KeHHA, MaoroKp8THblfl HHTerpan&l B tPOpMynaX (2)- (5) Bbi'IHCIIRIIHCb no MeTOA8M CHMnco-

aa K Kopo6oa11 aa aneKTpoaaoA cqeTaoA MSWHHe OYIHYI a Ay6ae, Pac'!eTbl noKB3bl-

BBIOT, 'ITO CKOpOCTb 8bl'IHC118HHR TBKHX MHOrOKp8THb!X HHTerpanOB BCe ewe BeiiHK8 H TO'I-

HOCTb p~3yllbT8TOB AO~TBTO'IHB, 

2) Cno>KeHHH KpHBbiX tt>asoaoro o6'beMa, 

nony'!eHHble BblweyKe38HHbiM MeTOAOM KPHBble cpesosoro o6'beMa (s A811bHeAweM 

He3biB8eM HX 9~eMeHTepHb!NH KpHBbiMH tPesOBOrO 06'beMe) rOAHbl TOIIbKO AIIH onpeaenea

llbiX HHAHBHAYBIIbHbiX KBHBIIOB peeKUHH, 0AHeKO B 3KCnepHMeHTe
1 

OC06eHHO npH Bb!COKHX 

3HeprHRX, perHCTpeUHR aeATpenbHbiX '!eCTHU TPYAHe, noaTOMy npH BblCOKHX 9HeprHRX, 

B006We rOBOpR, BblAeneHHbiA no perHCTpHpO&eHHb!M '!eCTHUeM KeHen npeACT8BIIReT C06010 

coaoKynHoCTb pRAB Keaanos peeKUHH c pesnH'IHbiM 'IHCIIOM 17° -Mesoaos H ApyrHx aetTpenb

Hblx 'ISCTHU ,( ASIIbWe o6osaaqaeM coaoKynaocT& cMewaHHbiM cocToliHHeM). An11 cpasaeaall 

3KCnepHMeHT81lbHbiX pacnpeAeneHHA H8 QCHOBeHHH T8KOA COSOKynHOCTK pliA8 KeHenos peex

UHH no 9cptPeKTHSHbiM MecceM C KpHSbiMH ti>esOBOrO 06'beM8 He06XOAHMO CIIO>KKTb 9JieMeli

TSpHbie KpHs&re tt>aso~oro o6'beMa1 KecaiOwHecR cosoKynaocTH scex sosMO>KHbiX xeaanos pe-

8KUHH no HX COOTSeTCTSeHHbiM CTeTHCTK'!eCKHM secaM. 

no CTeTHCTH'!eCKOA TeopHH/
3

•
41 

CT8THCTH'!8CKHA sec HeKOTOporo onpeAeneHHOrO Ka

H8118 pe8KUHH paseH npOHsSeAeHKIO HHTerpana tP830BOrO 06'beMe AIIH A8HHO~ K8Hel!e peeK

UHK W n K COOTBeTCTSYIOlUHX tP~KTOpOS f ( V, I, S, T) OT 06'beMe S38HMOAeACTSKH, H30CnHH8 

CnHH8 H 'IHCen TO>KAeCTBeHHbiX '18CTHU, noaTOMY npH CIIO>KeHHH 9THX KpHSbiX ClleAyeT HOpMHpO

B8Tb nnoweAb nOA KS>KAOA KpHsOA pacnpeAeneHHR no· 9cpcpeKTHSHOA M8CCe H8 COOTS8TCTSeH-

HblA sec wn • f( V,l, s. T). nocne nonyqeHHR KpHSbiX Mbl MO)I{eM CIIO>KHTb HX no S03MO)I{-

Hb!M K8Hen8M H AeTb KpHSyiO pacnpeAeneHHSJ no 9tPtP9KTHBHOA Meece, COCTOSILUeA H3 ;i 

'18CTHU, Allll 9TOrO CMeWSHHoro COCTORHHH, npK cpasHeHHH JOIIy'!eHHOA KpHsoA C 9KCnepH

MeHT81lbHbiMH ASHHblMH He06XOAHMO nOMHHTb, 'ITO niiOLU8Ab noA 9TOA KpHspA COOT&eTCTSy

eT 9KCnepHMeHT8,1lbHOMy Ce'!eHHID CMeWSHHOro COCTORHHR, 

3, Bb!'!HcneHHe aKcnepHMeHTSIIbHOT'O pacnpeAeneHHR no att>tt>exTHSHoA Meece, cocToa

' weA H3 HeCKOIIbKHX '!eCTHU, 

npll SbUIHCIIeHHH pacnpeAeneHKSJ no 3tPtPeKTJfBHOA Meece, COCTORWeA lf3 HeCKOIIbKifX 

'leCTifU, HCnonb3yeTCSJ ClleAyiOWeR tPOpMyna 

N !0 

!I-;.[~ M
2 

-(N-2) I 
2 

N 
1<1 

II Mk 1 , 
k= I 

rAe M - 9tPtPeKTifSH8SJ Mecca, COCTOSJW8R H3 N qacTHU. N 

3tPtP8KTHSH8ll 

M
11 

=y'2(E
1

E
1

- P
1 

P
1 

lCC8 0 COCTORW8ll H3 III06b!X 

~ 
5 

cos() )+ M2+M2 
II I I 

ASYX '18CTHU, 
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i = 1,2,3, ••• N•l. j = 2,3,4, ••• N • 

HanpHMep, s.P.PeKTHBHasl Macca, cocTOIII.Uall H3 mo6biX 'leTbipex qacTHU, .nnR n qacTHU 

KOH9'1HOrO COCTOIIHHII HM99T ·aH.n: 

[
2 2 2 2 2 2 2 2 2 2 ~ 

M 
0

= ll + M +·li 0 +M + M,0 + ll n -2(M +ll + ll +M 0_)] 
ll k < Ij· I k !c. I k ,._ k t I I k t 

i < j <k <f , i = 1,2,3, ••• n·3 , j= 2,3,4, ••• n·2, 

k = 3,4,5, ••• n•l • f = 4,5,6, ••• n • 
Bcne.ncTBHe npocTOTbl 9TOT MeTO.ll IIMeeT npeHMymecTaa npH Hay'leHHH KacKa.llHbiX pac-

na.noa peaoHaHcoa. B HaCTORI.Uee speMR OH Hcnonb3yeTCII HeKOTOpb!MH rpynnaMH na6opa

TOpHH ab!COKHX 9HeprHil a ,[ly6He npH H3y'leHHH pe30H.9.HCOa, 

2. 06cy>K.o.eHHe peaynbTaToB 

B npHno>KeHHH .naHbl KpHBbie pacnpe.neneHHII sepoiiTHOCTH no s.P.PeKTHBHOII Macce, 

pacC'IHTaHHble no .PopMynaM (3), (4), (5) .Qnll HeKOTOpblX rnaBHbiX KOH9'1Hb!X COCTOIIHHII 
/ 

rr N aaaHMo.neiiCTBHII npH 9HeprHH 3,8 rss B c.u.M. ( T,e. KHHeTH'I9CKOII 9HeprHH na.naiO-

mero rr -Me3oHa 7,2 rss/c). 3THMH COCTOIIHHIIMH IIBniiiOTCII rr + N -> N + m rr 

rr + N .. A + K + m rr , rr+ N -• I + K + m rr , rr+ N .. N + K + K + m rr npH Bbl'IHCneHHH no Ka>K-

.noll H3 ¢opMyn (3) , (4), (5) 'IHCno n H3M9HHnOCb OT B03MO>KHOrO MHHHMy-

Ma .no 7 (Bbi'IHCneHHII noKa3biBaiOT, 'ITO BKna.llOM .QnS! R > 7 MO>KHO npeHe6peqb), 

nocne pacCMOTpeHHR BC9X KpHBbiX MO>KHO HaiiTH HeKOTOpble 3aKOHOM9pHOCTH H3MeHeHHII 

nono>KeHHII Bepll!HHbl KpHBbtX: 

1) Bepll!HHbl KpHBbiX c.nsHraiOTCII Haneso K ManoA s.P¢eKTHBHOil Macce c ysenHqe-

HHeM 'IHCna H Anll tPHKCHpOBaHHOrO 'IHCna O.nHospeMeHHO HaKnoH KpHBbiX cnesa 

ysenH'IHB89TCII, cnpasa yMeHblli89TCII, 

2' 

'IHcna 

r,eplliHHbl KpHBbiX C.llBHr8IOTCII HaneBO K ManoA 9tPqJ9KTHBHOil M8CCe C yMeHbll!eHHeM 

.nn11 .PHKCHposaHHoro 'IHcna n • O.nHospeleHHO HaKnOH KpHBbiX cnesa ysenH-

'IHB8eTCR, cnpaB8 yMeHI>lll8eTCII, 

3) BepwHHbl KpHBbiX c.nsHraiOTCR Haneso K ManoA s.P¢eKTHBHOII Macce c yMeHbllle-

HHeM COBOKynHOCTH M8CC '18CTHU .QnR A8HHblX 'IHCen o H H, Hao6opoT, C.llBH-

raiOTCR anpaao, ecnH 'IHcno rr -MeaoHoB B peaoHaHce aoapacTaeT, 

AaTopbi Bbipa>KaiOT 6narop;apHoCTb npo.Peccopy 'i>t<aH BsH-IOIO, B.C.Bapall!eHKoay, 

CsHb ,[lHH-qaHy, 'i9Hb l.lyH-MO H B.M.Manbuesy aa noneaHbie aaMe'laHHR, 
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nPHnO)f(EHHE 

Ha pHcyHKax Ka>K.nall ~pHBaR IIBnReTCR KpHBoll ¢aaoaoro ol5'beM~·,I&, ~., 
,l,. ," 

H8,3BaHHe KOTOporo nOK83biB8eT Ha TOM )1(9 caMOM pHCYHKe pacnpe,o.eneHH$lj E 

KaKoi!-TO Macce "'lo , KOTOpall COCTOHT H3 .naHHbiX '!aCTHU BHyTpH COOTae.t<?~ 

" 

,_ 

PyKonHcb nocTynana a H3.llaTenbCKHII OT.ll< 
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••• N -1. 
j = 2,3,4, ••• N • 

M8CC8, COCTOHW8SI H3 JU06biX '19Tblp9X '18CTHU, .UnH 
n '18CTHU 

HM99T ·SH.U: 

~ 2 2 2 2 2 2 2211.1 
01 2 + M + Mo+M + ~!o+ Mo-2(M+M+li+Mn.ll 

1 j I k lr J k Jr. k l I j k l 

<k <f i=1,2,3, ..• n·3, j = 2,3,4, ••• n-2, 

k= 3,4,5, ••• n•l. f = 4,5,6, ••• n. 
3TOT M9TO.U HM99T npeHMyWeCT68 npH H3y'leHHH K8CK8.UHbiX pac-

speMH OH Hcnonb3yeTCH HeKOTOpbiMH rpynnaMH na6opa-

S )ly6He npH H3y'leHHH pe30HBHCOS, 

2. 06cy>Kaeuue pe3yn&T8TO& 

KpHBble pacnpe.ueneHHSI sepoiiTHOCTH no 3<lJ<lJeKTHSHOll M8CCe, 

ynaM (3), (4) 
1 

(5), .nnll HeKOTOpbiX rna&H&IX KOHe'IHbiX COCTOIIHHll 

npH 3HeprHH 3,8 r3B 6 C,U,Mo ( T,e, KHHeTH'IeCKOll 3HeprHH n8.U810-

r3s/ c). 3THMH coc TOHHHIIMH ll&niiiOTCII "+ N .. N + m " 

"+ N ·• l + K + m"' "+ N .. N+ K+K + m" • npH Sbl'IHCneHHH no KB>K-

(3), (4), (5) '!Keno n H3MeHHnOCb OT 603MO>KHOrO MHHHMy-

'ITO sKna.uoM .nnll n > 7 MO>KHO npeue6peq&), 

MO>KHO H8liTH HeKOTOp&Ie 38KOHOMepHOCTH H3MeHeHHSI 

CL\&HraiOTCII uaneso K Manoll 3¢¢eKTH&Holl Macce c ysenHqe

.KCHpOB8HHOrO 'IHCna n 

O.uuospeMeHHO H8KnOH KpH&biX cneea 

K Manoll 3<lJcpeKTHBHOll M8CCe C yMeH&WeHHeM 

O.uuoepeMeHHO uaKnOH KpHB&IX cneea YB'f"-

c.UBHraiOTCH uaneeo K Manoll 3<P<PeKTHBHOll Macce c yMeH&we-

'18CTHU JlnH .U8HHbiX 'IHCen n H u, uao6opoT, c.ueu-

" -Me30HOB B pe30H8HCe B03p8CT8eT, 

aiOT 6naro.uapuocTb npo¢eccopy '-!>KaH B3H-IOIO, B.C.BapaweHKOBy, 

b llyn-Mo H B.M.Man&ueey 38 none3H&Ie 38Me'!aHHII, 
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nPl1nO)f(EHl1E 

Ha pHCYHK8X K8>K.U8SI ~pHB811 HBnlleTCII KpHBOll <lJa30BOrO o6'b9M8 B .U8HHOM K8Hane; 

H8,3B8HHe KOTOpOro noK83biB89T H8 TOM >Ke C8MOM pHCyHKe pacnpe.ueneHHII B9pOIITHOCTH UO 

K8Koli-TO Macce "'lo , KOTOp811 COCTOHT H3 .U8HHbiX '18CTHU BHyTpH COOTBeTCTBYIOLUell CKOt5KH, 

PyKonac& nocTynana a H3.UaTen&eKHll oT.uen 

13 Mall 1964 r, 
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