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I, 

B cymeCTBYIOIDHX reoMeTpH'18CKHX nporp8MM8X KHH8M8Tll'l9CKH8 napaMeTpbl TpOKOB 
1 

o6bI'IHO HSXOJlSITCil no MOTOJlY H8IIM9HbWHX KB8Jlp8TOB nyTeM MHHllMH38llllH lj,yHKllHOHSnOB 

'TSKOI'O Tn:na: 

(1) 

B KOTOpb!X no)l ~00p)lllH8Tbl x.l , y I D TO'l9K Tp8K8 llO)lI'OHi19TCll lj,yHKllHil f ( -;; ,x) . 

cny'lailHbIX napaMeTpoa a"{ a 
1 

, ••• ,am I , onpeJlenmomux KHHeMSTH'leCKHe napaMeTpbl TpeKa 

H ·Hx OWH6KH, 

npH aanHCH q,yHKUHOHSna a q,opMe ( 1) Hel!BHO npe)lnonaraeTCil, 'ITO )lHCnepCHH 

B, j -b!X KOOPJlHH8T8X 0)lHH8KOBbl )lnS! acex TO'leK TP0K8, nosTOMY' M8Tpn:na O)IIH6oK' a,:· 
napaMeTpOB a"i a 

1 
, ... , a m I onpe)len11eTc11 npouaaene11HeM Koppeni!llHOHHOil MSTPHUbI G ~ 

· /1 2·1 
8THX napaMeTpOB HS OU8HO'IHYIO )lllCnepCHIO (CM,, HanpHMep, ' ) : 

8
2 Qmln • 

n-m 

MelK)ly T8M )lHCnepcHH B KOOp,llHH8T8X a: (sc) ll3-38 KynoHOBCKOI'O pacceHHH!I 

2 . 0 2 .a 
a 1 (sc) = T < 

B03p8CT8IOT C nnn:Hoil £ H, oco6eHHO B ny3blpbKOBblX KSMepax C TmKenblMll lKll)lKOCTi!Mll, 

~oryT HSMHOI'O npeBblW8Tb nn:cnepCHll a 1
2 

(mes) 1 Bbl3BSHHbl8 HeTO'IHOCTi!Mll ll3MepeHl{H ll 

BOCCTSHOBneHn: __ H npOCTp8HCTB8HHbIX KOOp,llHHST . (3Jl0Cb 0 •
2 

= :E: /(j3cp)2 XO, I')l0 E. •21 Msa, 

p - HMnynbc (Msa), X0 - pann:auiiom1aH )lnn:aa c·pe11b1). 

B CBH3H C 8TllM B HSCTOstmeit pa6oTe npe)lnaraeTCH nocTpOllTb q,yHKUllOHan TSKOI'O TH

(' na, B KOTOPOM 6binll 6b! Y'IT0Hbl /lHCnepciln: KOOPJlHHST TO'l0K TP8K8 KSK' H3-38 OWH60K H3Me

peHHH H BOCCTSHOBneHHH npoCTp8HCTB9HHbIX KOOp,llHHST, TSK ll H3-aa,KynoHOBCKOI'O pacceH

HHH, 

K colKSneHHIO, BTOro ·aenb3H C)lena_Tb npocTo aann:caa lj,yHKUHOnan a mme: 

rne 
2 . 2 

a
1 

(mes)+ a
1 

(sc), (2) 

3 



TBK KBK OWHOKH B KOOpJlHHBTBX H3-3B KynOHOBCKOro pacceSIHHH He HBnHIDTCH He3BBHCHMbIMB 
" . ~ . 

Ilo3TOMY HBAO HBilTH ~BTPHny OWHOOK KOOp)lHHBT Su'. , AHBrOHanhHhle 3neMeH;hl KOTOpoll 

oblnH Ohl paBHbl (2), a HennaroHBnbHhle 3neMeHThl npenCTBBnHnH co6oll KOppemumn OWHOOK 

B KOOp)lHHBTaX H3-3& .KynoHOBCKoro pacceHHHH B pa3Hb1X TO'IKBX TpeKa. , . . 

nnH 3Toro BblpB3HM CMeilleHHH el j -hlX TO'!eK TpeKa OT np
1
HMOll nHHHH (HnH OT 

'H)l8BnbHOil OKpylKHOCTH'.- JlnH TpeKOB B MarHHTHOM none) H3-3B KynOHOBCKOrO p~CC8HHHH 

'10p03 HBDOp He3BBHCIIMblX cny'lailUblX BenH'IIIH C 113BeCTHb!MH JlHC:nepCHHMH 0 

. /3/ ' 
KaK nOK838BO B paoOTe , TBKIIMH He3BBIICHMblMH Cny'laliBbl~H BenH'IIIHBMH srnnHIDT-

CH CM0Ill8HHH lie1 B j -oil .TO'IK0 po OTHOWeHHID K CJ-1)-:0li TO~Ke H Cny'la.ilHbie OTKnoHe

HHH Ha,yrnhl li01 B j -oll.TO'!Ke no OTHoweH11ro K HanpasneH11ro·KacaTen'i.Holl B (i-O•oll, 

TO'IK8o n11cnepCIIH 3THX BenH'IHH pBBHhl: 

2 a 
u

2
Clie 1 ) =. 

8
6
• l 1-1.1 · 

2 02 
u CliO )= ~ f , 

I 8 1-IJ 

rne f1.:.i,J -paccTOSIBl;l8 OT (j -1)-oll TO'IKII AO j '-oll' TO'IKH. 

Torna CM0Ill0Hlle BO BTOpoll TO'!Ke 

e 2 = lie 2 • 

CM0Ill0HHe 'a TP0Tbell TO'!Ke 
I . _J 

e 3 = e 2 ,+CO 2 +liO 2 )f + lit ,. .. . 2a · a. 

(3) 

yrna OTKnOH0HIIH BO BTopoll TO'!Ke npn CMemeHHII 

BTOpOll TO'IKI': OTHOCIITenbHO, nepBOi!' HB Cny'!alleyro BenH'IHHY lie 2 X) 

rne 0~ = 3l/e 
2 
/2f 12 - Cp8AH8e 3HB'l8HH8 

Ilo3TOMY 

'Ananorll'IHO 

e, 
Ha o6meM cny'lae 

3 . . 
ta= (1 + --f23)lie2+liea+f2ali62. 

2 f 12 

3 · 3 · · (1 + - f 2.)li§ 2 +(1+ -f1 ,)li{ 3 +lie. +f liO +l li0 8 2t12 • 2e 23 • • 2, .2 34 

1-1 3 , 
t =I Lo+ -- • '1.+1,1 >Belt+t+e .. +1,1· .so1<+11. 

I k•I 2fk,k+t , . 

Tenep& nerxo tial!Tn MaTpHny xyiioHOBCKoro 'pacceimns: · 

----·-----
x) /4/ 

KaK XOpOWO H3BeCTHO , nnOTHOCTb B0p0HTHOCTH CM0Ill8HHH TO'IKII _HB ·BenH'IIIHY e 
n, OTKnOH8HHH Ha yron O BB nnnue f OTBOCHT81lbBO npHMOil nHBHH, nposeneuuoll B na-
npasnen11n PBHlK8HHH 'IBCTHllhl H3 nepsoli TO'IKH TPE!KB, paBna: 

2 

wce,O,f)dtdO = -2,fJ· • _l_ • exp [-~co• - 3eo + ~ )] ~ dO, I ' " 0 2£2 0 2 f f 2 fa ( 4) 
T.e. HBnHeTCH AByMepHblM rayccosCKHM pac;'npenenenneM~ Ilepsas · 11a q>OpMYn ( 3) nonyqae~, ' 
CH 113 (4) npll HHTerpllpOBBHIIH no O • 8TOp_IID H3 q>OpMyn (3) TBKlKG nerKO nony'IIITb, no)l
CT&BnHH, uanpHMep, B (4) e= Be2 H 62=02Clit11)+li62 H HUTerp11pyH no lit 2 oT-00 

.no + co • 

4 

-- -,,-.~-- ... -~. ~-

•. J 

\ 

J' 

• 0 2
1-1 a . 3 

F = ~I [ f Cl+·--,--- .f )(l+ 
fl' 6 k=I 1<;1<+1 2f · k+t,J 2f 

• k,k+l k,k-f: l 

3 • f • )+ 2.. t .f .f ,] . 
k+ l,j . 4 k,k+ I k+l,I k+ l,J ' 

rne Bepxunll npenen CYMMHpOBBHHH paseu H8HM8BbW8MY H3 HB118ltCOB 

'· 
nnn j, 

MaTPnna lKe - ownoox KoopnnuaT,. B KOTopoll owH6x11 B KoopnnnaTax na-3a xynonoBCKo- · 

ro paccesiuiig cyMMllpyIDTCH C OW~DK8MH na-aa HeTO'IHOCTell H3MepeunH H B0CCT8BOBJieBHH 
,. Og o 't 

npOCTpaHCTBeBBhlX KOO.PllBBBT, paBna: 

• S
11

, = F 
11

, + u:i,Cmes)l/
11

, 

rne 

lifl, = { ~ npn 

npn 

=j' 

J ,/, J' • 

3naH MBTPHHY owHt50K KOOpnHnaT, HCltOMblll qiynxnnonan MOlKBO 

meM snne: 

aanncaTb B cneny10-

2 11, -1 .. ... 
X = I S ,Cy -fCa,x

1
)(y,-fCa,x

1
,)), 

fl'= 1 fl · I I 

-1 
rne s

11
, MaTpnna, o6paTHBH M8TPHne Su'· • a CYMMHpOB8HH8 npOH3BOJlHTCH no llBYM, 

nuneKCaM ! j n i'· . 

MHHHMH38llHH TBKoro q>yllKHHOHana CBOl{HTCH, KBK H 06bl'IHO, K peweHHID CHCTeM ypaB-. 

H0HHil: 

3nec& 

n 

Y1 = I 
jJ'=l 

(V) 

G lk A.a k y I • Ck 1, ... , m ). 

Glk 
I s - 1 c ar(iic .... ll > 

U'=t u' ---• l 
aa. 

➔CY-I) ..(V,I) ➔(,...1) 

af(a~ +af(a, ,,,,_af(a, ",']. 

aak aa 1 aak 

-1 ➔ 0,-1) ➔ . c ..... ,, 
S ,[afCa, x 1 )Cy ,-f(a(v-t>,x ,))+aflB, x1,)Cy 

II aa I I aa I 
I I 

fC➔(-1) - a, .x J ))] .. 

(y) (V- I) 

a Aa k - nonpaBKH K ana'lenHHM napaMeTPOB ak ', ual!nennhlM B Cv- 1) -oM npn6nH-
(V) ~'l'-1) (V) . f ➔ 

>K8HllH: Bk = a.. +Aa k , (p..0,LJ.B cny'lae, ecnn qiyHKHHH C 8, X) nnHellna OTHOCHTenbHO napa-

MeTpOB al 81 ••-~ .. k, .. ,am\ peweHHH naxonHTCH cpaay B eyneBOM npHDnHlK8HHH. 

HaKonen, MBTpHna .own6oK napaMeTpOB ala 1 • .... a .. 1 pasna: 

u 2 •= Aa
1

4a • G-
1 

lk . k 1k 

rne G-.~ - MBTpnna, o6paTHBH MBTpHne Gil< • 

AsTophl np11anaTenbHhl A.M.MoHceesy, H.H.CHnHHY n A,A,THHKHHY aa noneanhle 

o6CYlKlleHHII. 
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