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C(onyc~aa COOTBeTcT~yrou:r~e-· np;Heope~eHRSI. B. OCTailbHbti MHO>KHTeJIR;>t, npH.lleM ,K cfJopMyJie' 
.. ~ . . !.. . -· . •. . ' ', 
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3
F

2
(2ma) 

4m 2 
(qo-2m)

2 

m• /5/ 

I-130TpOnHOCTb ce'leHHSI H TOJlbltO KBa.llpaTH'IHOe y6b!B8HH9 C YM9HbW9HH9M SHeprHH OT

JlH'IaiOT 8TOT UpOU9CC OT npouecca lPOTOpO>K.ll9HHSI nap CO CnHHOM 1/2. nnR cpaBH9HHSI 

npRBe.lleM H3BeCTHble rpopMyJibl .llJlll ce'leHHSI nOCJI9.llH9rO npOU9CCa B TOM >Ke llp&6nH>Ke• 

HHH: 

du• z2asdp+ dp_ 
( 8;, )J ;n., . 

a= .. 

.. .. 2 ... .. 2 
(p± X q] +[p_xq ] 

q2 

rr Z 
2 
a 3 F 2

( 2m_ a) 

12m 2 

F
2
(2ma) 8 (q

0 
-q.

0 
-P_

0
), 

(q.-2m )
3 

m' 

161 

171 

~OTOpO>K.lleH&e nap B9KTOpHblX 0030HQB H8 npOTOHaX H300pa>KaeTCSI qeTblpbMSI .llHa

rpaMMaMH pHC. 2, Talt 'ITO RCXO.llHOe Bb!pa>KeHHe• .llJISI Ce'leHHSI &MeeT BH.ll: 

r.lle 

'_:f- :.=r;:. ·~= t._:: 
P r' P .", P r'7r' 

(ll.) tr) (,&) " (1.) 

du = ...: a3 dp 
(8rt) 2 q p 

0 0 

,-

a;;+ a;;_, 
'. 0 p vo 

Po '1-o -o 

p H C. 2. 

• 2 
8 (p'+p+ +P_-p-qJ. I , ll!ll 

r a, s,s, 
s+, s_, 

lJl=aiL(iLUJ X 

/8/ 

xlurP.'s'Jiy [iy(p':..qJ+m i'v +v [iy(p+qJ+m 11v lu(itsJ wr+> riLs+J8v..t·t-iL, .. _J+ 
tL Pvv pJV.' 

(p+ + p _)2 

+ u(p',s)yvu(p,s) wrt"ftJ ,s J'l,s [ifl(p -qJ+mi18 +8 [if3(·p+qJ+mf18 I ,.c·J(-p ,s_J I. 
. (p'-,p).2 + + IL + v V - . IL • 

8 STHX rpOpMyJiaXU(p, s) uu(P',s')- BOflHOBble cPYHKUHH Ha':lanbHOro H KOHe'IHOrO . . , .. 1 

. -+ -+ 
npoTOHa B·COCTOSIH!iH C HMnyJibCaMH H cnHHaMH p, s H p',_s' COOTB9TCTBeH-

HO IHopMHpOBKa iiy a=2p ./, 
1
m .-- Macca npoToHa, 

, · l 4 , 0 •. p, · I , 
vo OTHOCHTeJibHBSI CKOpOCTb 

cHcTeMbl rpoToH-npoToH. OcTaJibHble o6oaHa'leHHR Te >Ke, 'ITO H B rpopMynax /1 I H ·/2/. 
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PaC'i9T npOD3BO.llHUC!I 6ea yqeTa .MarHDTHoro. MOM9HTa· npOTOHa H 'q,o_pM<lJaKTOpOB Henoc

pe.llCTBe~~o no q,opMynaM /8/ n /9/. B o6nacTH. Manblx ·. a~eprnl! xsa.opaT· 'xo¢iuT,a.oTe-
2 . 

pOBCKOro ¢QpM¢axTopa npOTOHa F - 0,1 • noaTOMy ,MO>KHO O>Kli.llaTb, 'iTO B o6nac-
···T-'· ··~---~~'-1 •.. · ,,r ··' ., · : · '·~ P · -. , , ,_, .' ., 

TH. ~H~~~x_, aHeprnll. Ha~~ .. ceqeHne 6y.oeT. B_bll;'Je Ht:;THHHoro Ha nop!!~OK. 

.. . Hepen!ITHBDCTCKHI! npe.oen •.. Ecnn OCTa&DTb B m. UIIWb nyneBble 'CTeneun 

x/ '(I , TO nerKO Bbl'iHCOHTb CyMMy no CnHHOBblM COCTO!IHH!IM : 
p+ H 

l: 
u/"d,,s~ 

. ·m . ) + 2_ 2(m0 +2m) !1-J-2()( 1-:m,;+ 2m 1m I-.- 'm2 m · · 
I p /10/ 

s+, s_ 

+ [1+4( 1+ ~ )2
] ( 1- __ m __ /I 

. mp+2m 
,l: 

nocne STOro _HHTerpnpoaaune .no HMnynbCaM .oaeT llD!I Ce'ieHH!I ¢oTOpO>K.ll9HH!I BeKTOp-

~blX ~ap r"a np'?_TOf!I'\X C09llJ!lOIUee !JP~llE!DhHOe B~J?a>Kenne: 

r =M -m -2m.,,.~-' 
3 p 

M2=-(p+ q)2 .. 

\ 

a= 17 . a 3 J mp _,_r-a-2...:·_-...::S=--'---
32 (mP +m)(mP +2m )312 

mP (~+2m)1[q-2m ( J+_m.)] 
• 0 . ~. 

· 2 · m 
(trt>+2m) [~-2m(1-m;;+2JI )].,. 

n: 2 + 2m m + 2m· 2 
p ' p 

3. MeTO.ll pac'ieTa H peaynbTaTbl 

a nc } 
a6nnan 
nopora 

B CUM - • 

Ill/. 

' /12/ xx/ 
H.oesr npe.ono>Keauoro naMH qncneuuoro MeTo.oa pacqeTa q,ei!HMaHoacxnx 

1 

·.oaarpaMM BKpaTUe TaKOBa: B OTCYTCTBHe· HHTerpnpoBaHHll no BHyTpeHHHM···nHHHHM JlHa

rpaMM 'iHC09HHOe 3a.llaHHe Ha'ianbHblX H KOHe'iHblX COCTOliHHi! CBO.llHT Bbl'iHCneHHe aMn

ODTY.llhl JlHWb K nepeMHO>K9HlflO 'iHCOOBblX 'MaTpHU, KOTOpoe MO>K9T · 6biTb BblfiOOHeHO Ha 

c'ieTnol! MawnHe. Ceqeune /.on¢qoepenun.anbHOe ·da n nonnoe a=( da I Tor.oa uony

'iaeTcH xax cpe.oHee B~BeweHHoe OT xaa.opaToB Mo.oynei! aMnnnTy.o. Ycpe.oHeHHe ae.oeT

Cll no _Bcei! COBOKynHOCTH :cpH3H'i9CKHX COCTO!IHHJ!: 

N 
a= lim _J_ l: c1n>; 

N,..oo N 

. I 2 

arn> = w rtrn> 1 I m rP'rn> 1 I . 

.. _ Ecnn cocTOHHH!I onncb!Ba!OTcll ManbiM 'iHcnoM nepeMeHHblX /paaMepnocT? BeKTopa 

.p 2-3/, nx MO~Ho aa.oaBaTb no o6bl'iHhiM npaannaM. Bbi'iHcneunsr KBaLlpaTyp. B 
I ~ 

ManO,-M80bCKH COO>KHblX 3aLlB'iaX, OLlH_BKO, cpa30BOe npOCTpaHCTBO COCTO!IHHJ! - MHOro-

x/ 3TH Bbl'iHCOeHHH npOBO.llHTCH no cnoco6y, HaMe'i9HHOMy B npHOO>K9HHH. 

xx/ . · . • 
. /7/ no-BH;:tH~OMy, CXO_LlHbiM M9TO.ll npHM9HSIUCH TaK>Ke nn, HHrOM H MapxruTeli-

.HOM • 

'' 

I, 

( 

\, 

., ' 

;'i 

.- ~ 

\ 

·J 
·:;_ l 
• l I 

·' 

' 

M9pH09~ H XOMnOH9HTbl Be~TOpOB 
~ 
p -HMnynhCbl H npoexnHH cnHHOB 'iaCTHU -_npHXO-

llHTCll ·ab16HpaTb no ·aaxo~y cny'iall /MeTOll MouTe_;Kapno/. B aaancHMOCTH oT Bb16o-

pa q,aaoaoro npocTpancTBa MenlleTcll aecoaol! ¢axTop w I .oo6aanlleTcll llxo6uan 

nepexo.oa X HOBOMY OpOCTpaHCTBy/, H HCKYCCTBO paC'ieTa COCTOHT B TaKOM Bb160pe 
•2 

npe.ocTaaneHHll -: , 'iTOe;bl W cne.ooaano H3MeneHHliM I '"I 

npn pacqeTaX npe.onaraeMbiM MeTO.llOM HeT HY>KllU B Bbi'IHCOeHHH runypOB H 

.opyrnx Bblxna.oxax c Bblpa>KeaaeM .onll aMnnnTy.ou, canhHO o6nerqaeTcll pacqe'r npouec

coa, nao6pa>KaeMbiX cyMMOI! MHorux .ouarpaMM una Tpe6yrowux yqeTa ¢opM¢axTopoa 1 

HOB -3aBepruaJOWDXC!I pacna.oaMH pO>K.lleHHUX 'iaCTHU. 

nepei!.oeM K Hamel! KOHKpeTHOJ! aa.oaqe ¢QTOpO>K.lleHHll nap Ha npOTOHe 

y+p .. p'+;w + ;; /puc·. 2/ • CocTOliHHe CHCTeMU OOpe.oenlleTCll Sa.llaHH.eM: 1/ cnHHOBUX 

COCTOliHHI! acex nliTH qacTuu, 2/ H~nynbca p =I p+ J -H Hanpa~neHHll >.+ = cos 6+ , </> + 

6030Ha B CHCTeMe OOKOll llBYX 6o30HOB W W ; 3THM CaMbiM onpe.oenli~TCH s<lJ<lJeKTDB-

Hall Macca CHCTeMbl W W , a 3Ha'iHT, H HMUYDbC BTOpH'iHOrO UpOTOHa p' j 3/ Ha-

npaaneHHll >.'= cos 6', <!>' BTOPH'iHOro npoTOHa B cnCTeMe uenTpa Mace~ Yrnbl 6' 

OTC'ilfTb!BalOTCll OT OCH B3aHMO.llei!cTBlfH - HanpaBneHHll ¢c,ToHa, yrnu 6+ - oT .aa-.. 
npaaneHHll CHCTeMbl 11' W 

6eapaanuqea. 

j Bb160p OOOCKOCTei!, OT KOTOpbiX. OTC'iHTbiBaiOTCH </>' H </>, 
. + 

3TO npe.llCTaB09HHe COCTOHHHM CHCTeMbl y.oo6HO TeM, 'iTO npe.oenbl H3MeH9HHll 

.Jta>K.ooi! H3 Ha3BaHHbiX BenD'iHH He aaBHC!IT OT 3Ha'ieHHM, npHHBMaeMbiX .QpyrHMH aenn

'iHHaMB, noaTOMY ace 10 BenD'iHH "MOlKHO 6b!OO 6bl C'iHTaTb paBHOM9pHO pacnpe.oe.nea-

HbiMH cnyqai!HbiMH. qncnaMH, O.onaxo npu BhiCOKHX aueprH!IX ¢QTona. q 9TO npe.ocTaa-. 0 

nenue He ro.oHTC!I, Quo He y'iHTblBaeT HanH'iH!I y aMnnnTyllbl nonroca B· TO'iKe (p-p'J2
b o,· 

6nH3KOi! K 4Jn3H'i9CKOI! o6naCTH H3MeHeHHll nepeMeHHUX. Bxna.ll B ce'ieHBe COCTOHHBM C 

ManoA nepe.oaqeJ! BMnynhCOB aoapacTaeT erue 6onee, ecnu yqecTb aann'iHe y Mnweau 

q,opM<lJaKT.opa /aanpHMep, [ 1+ f (P -_p')2 
a 2 f 1 

x/ I. 

nnll YCKOpeHHll CXO.llHMOCTH cpeLlHHX DO COCTOliHHHM K C9'i9HHIO BaLlO COCTOHHHH, 

60D3KH9 K nonrocy, 6paTb 'larue LlpyrHX COCTO!IHDM, T.e.· nepeliTD K TaKOMJ:" ~a30BOMy 

~pOCTpaHCTBY. COCTOHHHli p
1

, ··: p$, 'iT06bJ B HeM 6blnO CHHBenupoBaHO ,Bblpa)KeHHe 

I= ~a;_ 
p~ p p 

+" -o 

__ 1_. ·1 84 , 
(p-_p'/[1+:(p-p')2a2j2 (p+q_.+P_ -p-q). /12/ 

npeLlnOnaraeTCH, 'iTO /}2/ 9CTb BblpalKeHDe, OTBeTCTBeHHOe Sa OCHOBHYIO 'iaCTb Ba

pHSUHH aMnnDTyLlbl BHYTPD npOCTpaHCTBa COCTO!IHDR. 

_x/ npaKTD'i9CKH 3TOT <lJopMcpaKTOp UCnODb30BanCH TOflbKO npH paC'i9T9 pO>KLl9HHH 
nap Ha liLlpax .. Dnsr po)I{LleHHH nap na npOToHax <PopMcpaKTOpbi aownn 6bJ 6onee cno>K

HbJM nyTeM, HO B narueM paC'i9T9 OHH He Y'iHTbiBalOTCH. 

-~ --·- ~---· ......,.~~....-~ 6 .~-----~~ "I ·...,; ' '~ 
7 



. Cnoco6 noncxa anaennpy!OIUHX · npeAcTaaneaall oqeanAeH /pema.IOTCH. ypaanennH 
,. . ,· /Ill! . ' . . "· .. , . . . 

...!}_!_ = dp , CM. /,, H Mbl npHBeAeM TOilbKO peayn&TaT Bb1Kil8AOK. 0603Ha'IHM 
f(x) · 

2 
· · · • · .· · • · 

.. . M -m 2 . . 2 . ion 2 . . 2 At 2 
+ m; 

P0 = 2M IPI=-~; (p+Jm.;[%(M-.~p) -m ; Al=-(p+qJ;/131 

M 2., .;. .4(p 2+'m 2J ; p' = 
'llf'W + 0 

I . 

!J 2+ me'- M!: 
2M ; I"P 'I= (p;z- m p on; 

A =-m2 +p p'; B=-IPiliil; C =t+...!..Aa2
; v,;LBa 2; 

p 0 0 3 3 

[3 e B(l+Xl ; 
(A+ B)(C- DA) 

F(A)= /3B[l+f3D(l-h)] +2D[fn(i-fJ)+f3+1-l{:P] 
( C +D) (A-BA) 

ll'(p+J=~2Ip...,l F(J}/2M,.; B 

!1-
ll'(p+} = ( 'P (P+} dp+. 

0 . 

TorAa OT npeACTaaneHHH P
1 

• ••• ps(O~p1 ~1} 
. ..,, 

K npeACTaBneHHIO. p 

MO)KHO· nepeliTH no cneAylOIUHM npaannaM: 

p~ ecT&-~0pen& ypaanennH W (P }=p oP ( P;max + 1 

A' ecTb xopeH& ypaanennH F(A') =p
2 

F(l} ; 

c/>' = 2" p3 A+= -1+2p1 ; cf+ = 2." p s • 

/14/ 

. 1161 

/16/ 

/17/· 

/18/ 

/19/ 

~ -p+ • p 

/20/ 

1211 

/22/ 

,Oanee, ace 
3 2 2 . • ,. 

2 • 3 =7 cnHHOBbiX COCTOHHHII u, S , S, 'ir• s_ ttHTH y'laCTBYIOIUHX B npe-

BpaiUeHHH 'laCTHU MO.)KHO C'IHTaTb paBHOBepOHTHb!MH H Bb!Ol!paTb OAHO H3 HIIX no no

naAaHHIO cnyqallnoro 'lucna P a oAHH na 72 uaTepaanoa ·r;i, :
2
J(I ~k;;>72J. . . 

B npeAcTaaneauu p' • ••• p 
I ' 

HCKO"!Oe Ce'leHHe Bb!pa)KaeTCH •¢opMynqll 

u= r1 a:;- w(pJ 1 ~rtJ 12
• ·/24/ 

0 0 

w(;)= 72 ;p(p }(p-p'/, 
4, 137 3 q p V U +maz 

/25/ 

0 0 0 

8 

.,1 
I 

.. !( 
! 
11 

r 

J
'\ 

~ 

l 
,•) 

·~ 
1.: 
1!{ 
VI 

' ~~ :.f 

.. "11: 'i' I 
. ;'1\! 
) . 11' 

t 

,:; 
p' }.:~) 

.;f,J 
i 1).1 

' '~~ 

·i ,\J 
:,1 .,, 
; ! I~ \i 

Hi ·p 
,·\1' 
,.'rl 

·. ::j,\ 
1,,1: 

' ~~I, 
1.') 
~~ ir 
lh1/ 
,'~Ill' 
d: 
\!i 
''I h 
~~ 

/~~. . li:l,, 
w~ 

.' ~ " 

a • ~(p) ,Bbi'IHCnHeTC::H n<;~, ¢op1,1yne /9/ HiiH /2~-:-§2!. P,.ac'leT npOH3BOAHTCH ~neAYIOIUHl"!o. 
o6paaoM. ,OnH aaAanaoro _ana~ennH. q

0 
Ta.6ynnpoa~n~H cna~ana IIHTer:pan./19~ •. 3a-. 

TeM AnH Ka)I(Aoro. O'lepeAHoro I .n .. -ro/. aac;>opa p1 , ••• P, pellla.nuc& ypaanenuH 

/20/, 1!/21{, Bbi'IHCiiHii'!Cb,n0./22/ c/>~.'A+,c/J+. H3aTCM no O'leBHAHhlM KHHeMaTH-

'IeCKHM ¢opMynaM onpeAenHnHCQ ,.Q,e~apTOBbl KOMnOHeHTbl HMnynbCOB '(J' , ' .. [! , p • . . ... . . . . + -
Tenepb MO)KHO Oblil\) Bbi'IHCiiHTb aecoBoll ¢aKTOp_ . W (PJ /25/, KOMnOHeHTbl tPYHKUBii, 

pacnpOCTpaHeHHH H, KOMnOHeHThl BOiiH,OBh!X tPYHKUHH . ;y(+J •. H, W(·} ., iz'. H ·. U 

AiiH, AaHHOPO Haoopa cnHHOBJ;>IX HHAeKCOB,, 10'- _pH.zlHhl\} .. MaTpiiUbl ,0a¢¢naa-:-~eMMepa 

opanHCb B BRAe /eM, i TaK)Ke npHiiO)KeHne/: 

0 0 s
1 

__ 0 u_,i __ 
+ 

Q Q Qll Q__Q_Q__y, Q 
13, = II s, o o o f3 = 0 0 0 0 , . 

0 u, 0 0 1 0 0 0 

rAe "xpecT" HBnHeTCH OAHOMepHhlM, B 'laCTHOCTH 

U= 
1 

-i ~ · o ~lo 0 • U= .j 1 U 0 
J 2 1 3 

0 . . 0 . . i 

/26/ 

/27/' 

3aax + npn u, 
; 

ao "aTopoii." cTpoxe 13, oaaaqaeT apMHToacxoe conp!!>K~Hne. OG-

TanbHble MaTpH'IHble aneMeHTbl CYTb MaTpHUhl 3 X 3, a BMeHHO: 

0 0 0 0 0 i 0 -i 0 

s1 ~ 110 0 -i ; Sa 0 0 0 ; s~ i 0 0 
2 J II /28/ 

0 i 0 .. i ~ 0 0 o· 0 .0 

/naaecT!ihle cnnaoBble MaTpHUbl AnH Gnnaa 1/. B aTOM npeAcTaaneann ¢yaxung. pacnpo-
I 

CTpaHeHHH 0030Ha aanBChiBaeTC!I Tax: 

' X 

[if3p +m f 1 aA-i8p+ml(-i8pl 
(p2+ m2J m 

-r~ vJ'+ /1 ~m 2 

-++ .. 
-Pup 

4 ..... 
-•msp 

-imp 
• 

-P ilP • 
p2+ m 2 

4 

0 

-imup 

9 

/' 

+ .J......._= X 

m (p2+ m2} m 

-imSP 

0· 

..:r: p}1-p'+~ 2 

.... 
-P s p 

• 

-imp
1 

-imU+P 
.. ... .. 
-p

1
s p 

(; ;} +m2 

/29/. 

1: 



\ 

Kam.obli! o.oaoMepablil cTon6eu luna CTpoxal aToro o6paTaoro onepaTopa, 6y.oy'IH yMao

mea aa p2+ m 2 , nocne npapaaaaaaaas p. +·,j p2+·m2 6y lleT aeaopMapoaaHHbiM nono
o -

maTem.ao-ana OTpanaTen&HO-'IaCTOTHbiM pewe'aaeM ,&±J (p, s) lana wrt-J( p-: s) 1. 

B xa'leoTBe opToroaan&aoD cacTeMbl peweaaD w Mbl 6pana 1-A K 10-Q CTOnOnbi.B 

CTOnoea, HM OpTOroaanbBblll. AaanorB'IHO Mbl IIOCTynana npa· BbiOOpe w • BonHOBble 

tPYHitllKK K· nponaraTOpbl 4JepMBOH4 Bbi'IBCnlln~Cb IIO OObi'IHbiM tl:JopMynaM lcM.' 111 1. 

3Hall IIBHblll Blfll BC9X BCTpe'laiOlllBXCII B 191 MaTpBU, CTOnOUOB' K CTpox, C'le_TH811 Ma

lLBHa Bbi'IBCnsna npiiMbiM nepeMaomeaeeM '19Tblpe aaoopa 'IBcen rv ' 1\v' LV '!1. v '· 

Tv, Sv (v=1,2,3,4); 

\, c yll[iy (p'-q)+ m,.f' yv+ 1Y [iy(p+ q)+ m,. (
1 

y ll 1301 

_,... .. 
Kv· u (p', s') \, u (p, s); L - '""> , ... x/ 

v u u (p, s ) yvu (P, s); 1311 

~ . ~ 

Hv-t3u[it3(p+-ci)+m] Jt+tlv[it3 (-P_,+q)+•l tlp.; 
132/ 

-r+J :. ( .. _, .. 
T a" (P 's ) H w •J(-P 's ); Sv • .,r+~p '"+)tl w(·-j'-p 's ). 1331 v + + v - - ... . v. - -

H aaxoaea, c y'leTOM Toro .• 'ITO npa aaweM Bbloope ocell 

nOCb 

~ (P) K f [ K v s v 
V=l (p + p )2 

+ -· 

,+ LvTu ] 
(p-p')2 • 

a ( q , U )~ li 0 Bbi'IBCnll-
1-1 j.IU¥ 

1341 

a 3aTeM Bee COCTOIIHBII 

xam.uoro ·aaa'leHBII qo 

"' .. 2 J"~ W ( p(")) I ~(p(")) 1. ·• Taxa11 npoue.oypa noaTOpllnac& .ong 

N a 500 paa, BHor.oa N llOBbiWanocb llO 1000, BHor.oa na-

Llano llO 250 B 3aBHCHMOCTK OT CTeneHB pa30pOCa B9COB COCTOSIHBll /") • nony'leHae 

1000 'cny'lailab!X aaea.u• Tpeooaano 30·Maa. Cpe.oaee 
(rr) 

u npaonemano ceqeaae. 

Hap11.oy co cpe_.oHBM aecoM Mawaaa Bbi'IHCnllna cpe.oaail yron ablneTa H HMnyn&c ooao

HOB H npOTOHOa H norpewHOCTb pac'leTa C9'19HHSI. 

.[lns pac'leTa pom.oeaas ooaoaa aa s.opax Mbl non&aoaanec& ~Toil me nporpaMMoil, 

nonaras naw& mp .. =· 50 Baa, aao.o11 a tl:JopMtl:JaxTop atP4JeKTHBHbiil pa.oayc 11.opa 

a lnpa pac'leTe pom.oeaa11 ua npoToae Mbl nonarana a = 01 a yMaoma11 ceqeaae 

I! a Z
2 

• i'lcao, 'ITO npa ci 0 << 50 Baa aTo np~6nameaee anonae 3axoilao. Ta me 
nporpaMMa · c m .= 5Q Bas B ,p 

IIOHOBCKOM 'll9HTpe. 
a '" 0 .oaaana ceqeaae pom.oeaa11 nap 6oaoaoa aa xy-

XI U{p, s) 9CTb BOIIHOBaH cPYHKUHII npOTOHa-MHW9HH, T.e. a 3aaaCHMOCTH OT 
aenU'IHHbi . s CTOII091l '11,0,0,01 HIIH 10,1,0,01, IIOMHO>Ke_HHbdl Ha. ,j2mp. 

10 

· Bb16op npe.o,cTaaneaasi /201 1221 oxa3ancg aey.uooa&IM .onsl oon&wax 3Ha•Jeauil 

q
0

/ m : c yaena'leHaeM q norpewaocT& a onpe.oeneaua u · ao3pacTana, .oocTH-
. ~ ' 0 ~- . ' • . ~ , .2 

ra11 20% a abl_we npa q0j~..SO-l00. no-aanaMoMy, xpoMe non10ca npa (p -P ) = 0 

npH BbiCOKHX aaeprHH,X 3~aqHTC1Ib!fblii axna.u a npouecc tPDTOpO>K.ll9HHg nap 0030HOa 

.oaiOT .a .opyrue COCTOSIHHII, He Y'IHTb!BaeM&Ie HaWHM abiOOpOM nepeMeHHbiX. 

He 3aas'-aenn'IHHbi Macchi npo'-te_)!<yTO'IHoro 3aps>Keaaoro 6o3oaa, Mbl 

ceqeaae npouecca YP·...., P 'w: a HHTepaane oT nopora 

. 3 mp, "'[ mp a .. 100 Baa, nonara11 m = 'hmp , % mp ' 

- 2m2 
q0 = 2m + """"iii" 

2n.P • 
p 

paCC'IHTaiiB 

.oo 

3aaucuMOCT& ceqeiJa 11 oT aaepraH' noxa3aaa aa pac. 3. 3.oec& me aaaeceabl xpnable 
. ' . . ' 

abi'IHCII9HHbl9 no 'aMnHpH'19CKOii' tl:JopMyne C O.llHHM napaMeTpOM 

u = aaepen. (J+K..!d- ), 
''l 

·o 
1351 

a xoTopoll . a a r 3 a&I'IHCIISIIOTCII no 111 I. CoaoxynaocT& a&I'IHcnelmbix To-
aepen. , · 

'leX IIY'IW9 acerO' !IO>KHTCH Ha CeMeilcTao',KpHabiX 1351 npH K = 0,110 ~ 0 1025, 

npH'19M )( 2 " 119XI• ¢OpMyny '1351 Mbi npe.onaraeM_ LIIIII OU9HOK 3aaHCHMOCTH ceqe-

HHII OT 3HeprHH <flOTOH,a H MaCChi aeKTOpHOrO 0030Ha a HHTepaane aaeprHil tPDTOHa L!O 

100 Baa. 

Ha !me. 3 noxa3aaa' Tax>~<e ,aepoHTHOCTb po>~<.ueaall aexTopHbiX 6o3oaoa a 3a.UHIOIO 

nonyc¢epy , npa m = mp • .[ln11 ero 'pac'leTa npuwnoc& nepEliiTH K .upyroMy npe.ucTaa-

neaaro, a KOTOpOM COCTOIIHHII, OIIH3KH9 K nOIIIOCy (p- p' )~ 0 , HH'I9M .He ab!Ll91IIIIIHCb 

no CpaaaeHHIO C npO'IHMB COCTOIIHHIIMH, Kpuaasr aTa HMeeT 1IpHOIIH3HTeii&Hblil XapaKTep 
' ' . . / ... 

ITO'IHOCT& 3.uec&· 6blna aeablcoxa/, no3aon!IH naw& rpyoo oueaHT& O>KH.UaeMbiil a&Ixo.u 

6o3oaoa a ycnoau11x aaa6onee 6nH3KHX x,axcnepaMeaTan&HbiM. 

Ha puc. 4 noxa3aa xo.u ceqeaes po>~<.ueau11 6o30HOB 11a !I.Upax caanaa I Z = 82; 

a = 5,42 <tJepMifl H aa J(YIIOIIOaCKOM U911Tpe I Z = 1 ; a = 0 /1 ~a TaK>Ke llepe

II!ITHaHCTCKHe u yn&TpapeniiTitaucTcxue I <flopMyna KpHCTa-Kycaxa/ 

·qeHHIO. 0TM9THM, 'ITO HaW paC'IeT .uaeT XOLI C9'19'!Hll Kale. pa3 

aeCTHbiE' npHOnH>K9HHbl9 tl:JopMyiibl 'He JlaOOTaiOT' • 

~ TOil 

npHOIIH>KeHHH It ce

oonaCTH, r.ue H3-

Yrnoaoe .pacnpe.uene11ae 6o3o11oa cun&ao a&ITIIHyTo anepe.u. Tax, 

Ha caHHU9 .(m=mpJ ~pe.uaail yron'ab!II9Ta. 0030110a MeH.li9TCII ·OT,45° 

a peaKUHH y-.wW1 .-, 

npa qo = 4 Baa 
0 . lt:ll ~ 

.uo 12 ·, npa qo = 10 Baa; a pealtllHH, y p -> pw w 
. 0 

na.uaeT /.un11 m=~•mp I oT 16 
0 . 

npa 4 Baa .uo 9. npu_ 30 Baa; .un11 m.=3!2n:p':'·o! 
0 - . ' . 0 . . • 

9 np11 10 Eaa .o~ 5 npa 50 Baa. 

x/ 
/MeTOit 
HHBaeT 

Bb!COKOe .3H8'19HH9 .,/. ca!I38BO .c aeaepaoil oneHKOli 'norpewaocTeil .pac'leTa 
MoaTe-Kapno npa ·pac'I~Te: a.ITerpanoa OT-CHIIbHO aap&upyiOIUIIX tl:Jyaxuull one-· 
nor-pe'waocTH a HHT~rpanax ropa3.uo xy~e, qeM caMH HIITerpanbll~ -

11 

,· . / 

/ 
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