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I • BBe,J;eBIIe 

B pa6oreli/ dana npe,J;aoxesa K sara. nonyqKAa ,~;aa~nelmee 
pa3BKrKe/2/ KO,J;8.a ,J;JIS OIIHCaHKI crpyxryp& H8pOTaqKOHHRX COCroa

RKI npoxexyroquol 3R8prHK B036y~8HHS H BHCOXOB036~eHHHX 

COCrOIHRI B ueqerBHX ,J;8~UpKKpOBaURHX ~pax. faMKA~rORHaH COCrOSJI 

xa noreu~axa cpe,J;Hero noxa, B3aRKo,J;elcrBxl, npHBo,J;~HX x 

napUHK XOpp8JI8~1K, R MJX~rKDOJI~-MJX~rKIIOJI~ROro B3aiMO,J;81CTBHS: 

H = H a v + /-/pair + f-1 q (1.) 

BIIJIO DOI8.3aH0 1 UO O,J;HOI R3 DpBUH lf!parxena~R H nepeMemHBa

RBS COCTO!BRI ~a IBJI88TCS B3aRKO,J;8ICTBR8 KBa3xqactR~ C 

~OROB8XIle 

Ha ocaoBe Bapm~ouuoro npaa~na B /I/ 6JU.H noxyqesu 

CKCUJDI JpaBBeR .. ,J;U ,J;BJX CJiyqaeB 1 pa3JIHq811111HXCS CJIOJ:JIOCT~Il 

KCIIOX.8J8BOI BOJIROBOI ~RKqKB• B/2/ npe,J;JIOX8H BefO,J;, II03BOJI.o

IIIKI aalu npxduxeRBoe pemeue aux c Here• ypaBHeuidl B 

auaxxrnecJtoB B~~,~;e. Dp11 aro11 6JVJ xccxe,~;oBaR cxyqal, xor,;a B 

BOJIHOBOI lf!JRE~ B036YJX8RBHX COCrOSRBI yqaTHBaJIKC~ XOIInOR8H

TY1 DO CJIOXROCrK R8 npeB&m811111R8 KOKDOH8Hr& TKIIa XBa3HqacrR~ 

ILIIIC ,J;Ba q,ouoaa. Buo noJtaaaao, ~o npRd:uxeuuoe pe~~eaxe 

xopo•o corxacyercs c pe.e1HeM roqaol c•crexu ypaBaeaxlll/. 

Pacqerw IIRoraocra yposuel ,~;~opK!poBaRRHX ~ep B pe,J;Jto

aa.euaol • rpaacypaHoBoR od.mcux nouaau/41, uo npx aaep

r••x, dJIK3XKX It 8H8prBB CB83B Relrpoaa, UCJIO COCTOftHRI C Tp8M8 

~uoaa.. Boxer ,;ocrxrar~ 50~. 3ro yxaasaaer sa aeodxo~ocr~ 

yqera BJIRIHBS rpe~OROBBHX ltOMDOB8HT RpB BCCJia.OBaHBB B03d~eH

BBX COCrOIHBI ,J;ec)OpdpOB8HBHX a,J;ep BdJlB3R 8B8prHK CBOB aelrpoaa. 
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llo3rOMJ B ~aBBOI pa6ore C DOKO-~m K&r0~/2/ BCCX8~0B&B 
CJ1Ytzal1 JtOr.J;a BODOilU tyJIJtigl• cocrUBX.I .... , ISone CUDill 

·~ x BJt.mqaer JtOKDOBtsru rxna EJasxqacrx~ u~c rpx toatxa. 

HaJUeBO B aaa.xrJ1118CJtOK JJI,J;I DpJlti.IKZ811X08 p8118BB8 CBCr8KK 

ypaBB8BKI/r/• llo.JYq&BBlle rJIOpMJD D0810.101r salu 3Bepro X 

BOXBOBY8 ~JtigiK BHCOJtOBOSISyQeRBYX B8por~OBHKX cocro•axl 
aeqerusx ,~;e!JlopMRpoJaaaax S.J;ep. 

2 • Cxcrua OCHOIBIIX ypaBH 811 Jdl 

Paccxorpxw BsaKKO~elcraxe KBasxtzacrx~ c !JloaouaMB 1 

Heqeruox no A .~;~opMKpoBauHOM -..pe. By~ex cqxrar~, qro 4Josoas B 

aeqeraox no A ~pe raxxe :ae, JtaJt B qerso-qersox ... pe c ~I. 

KoHcraurs xyx~rxno ... -xyx~rxnox~aoro B8aBMo~elcr••• rJ~KJtcxpyex 

npx onpe.J;exesxx !JloaoxoB B qera~qersox ... pe c A-I. lloarOMJ upx 

BHqxcne&KB B3aBKO.J;81CrBKS JtBa3KtlaC!H~ C rJIOBOBaMX Her BB O~BOrO 
csoiSo.~;aoro napaxerpa. 

BOXHOBfD rJIYBJt~ ueqerHOPO ~a1 ODRCHBam~ COC'fOSIK8 C 
K" ~I .J;aHHYM 3BaqeRR8M , B03~M8K B BK.J;8 

LH ( K JT) =~c)~ {d;~ +tv .vp~~ i:6 Q~+ + 

2 F9~1 ~ + Q +n + ' z_ R~gt~Ji + n+n~rt} 111 
+ yv&rlvd [f~~L+ij pvt.d..v6~3l:/32.1..:1fjs T0 .(2) 
~J'J1JV ~~~z,~11V 

+ Q + 3.~;ecJ. d.. vs • 3 - oueparop11 po.xen• JtBas.qacrx~ 11 rl»tJORa 
B COCrO.IBD ( \1 6) B ~ o 

4 

B ,JtaBROI paiSore, Jtalt R B/l,2J 1 KCDOJJUfD1'CII CJJ8.Qli.K8 

OIS03Haqeuxa: lf.l~ - BOJIBOBaS i)yBJt~· OCBOBBOrO COCrORBK. 

qeruo-qeruoro ~a, L - HOMep cocroaHU, w~ ) y ~ - 3H8p

ru lil xapaxrep•cuxa ( ex. (3) •III ) cpoHoua, qepes ~ 
oiSosHaqeHo ltjA j , npxqex Cf: ~ , j - Hoxep xopua 

cexyupHoro ypasaeuu All a cpoaoua, E. ( v) = V C z. + ( E (v J- ~ ) z. 
) 

E ( v) - O.J;Bnacrnaas suepru, C - KoppeJIHUHOHHas 

~PYHx~s, /) - XJDDtqecul nore~xan, ( v 6 ) - coBoxynsocu 

xaaarOBIIX qxcex, xapa~trepxsym•xx o.J;Hoqacrx~l ypoBeH~ cpe.JtHero 

nou, ( p 6 ) - to ~:e ua ypoBBel c .Jta&HW K 7r J 6 = .± 1. J 

'1rvv' = Uv IAv'- 1rv 1rv, 7 r,~;e UvJ 1rv -
Ko3CP4»xitKeHm npeoiSpasoBa&H.II BoroJD)6oaa. 

Marpxqsal axexeHt or oneparopa ~~~THnox~aoro xoveara 

c C} = ¥ o6nuaqxw X8Jt ( ex. lsi) 

{ 
f,tvL J 

q.- - -cy 
fdv,v,- lif,,v,' 

8CJIH 

9CJJK 

1/ -f::")A=~2. 
n:~.-/ (3) 

-t,U K:~.+K2.-/J 

r,~;e K - npoax~a yrJioBoro Kt»eata sa ocJ. clDDietp'IIH l,lpa, 

BIII BHIIKC.I8Ho cpe,J;Hee ssa~:~euxe /-1 no cocroSH103(2)x 

C DOKO.~D BapKanKOHHOrO npJIB~na noHyqeua CKC1'8Ma OCHOBIHX 

ypaBHe&KI KO,Jt8JIR ( ca. (5), (8) 1 (9), (IO), (II) B/I/) • B 
atol cxcte»e ypuaeaxl »>IEHO yctpaHRU 38BRCoocn or 6 
( 1t01'0pyll JerKO IOCC1'aHOB111'1o) R B8 .J;8J[aT~ pa3.DUR KU,J;y f y~' 

-"' H fvv' , a yqecrJ. ero c uoxo~~D !JlasoBKx KHo:axrexel 

do,J~,J2. • rroc~e pl,la npeoiSpasoBaBRI • uepexo,~;a Jt !Jlyax~g~~ 
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lJ ff'- F ~gzi R ~g .. ~s• Be 3aBHCQ(IOI or 
pv 1 pv 1 pv ' 6 , CRCrtlla 

OCBOBBilX 1Jl&BB8Bd dy.-;er Jill 8U BR,I;: 

E (J) -1,- 2_ rot 1J1'i~ = 0 J 
'jJ v J 

( 4) 

~ F 'j'I~SL{ ( 
L f'V" Jv v• J a d P a9~- VJ · ) -

~"J~sJV" ' 9'"" ljz.J9> v (I 

- 2 J [r.~3 [ r~~~~ 0 J + rv~ 1 6 ~ ]+ 
a

3
,v• 1 v"v' p9- VJ g19¥ ~J,gs p~z. -7. ~z/}~t ~,,~s 

d v' (I V' I 

r~s 

+ I vv' [ r ~l ~ J + r 9'- ( J + ( 5) 
p~~z.g3_VJ lv"v' ~J~~~ gz.,'Js lv"v'0~3,~" ~~~s 

y I (1 

+ r} .. ", 6~ .. /a" &g3,~,JJ}-= B ;~,_) 
'7\ gi - J:_ [ ~ + ' I' ~L F 9~ .. i.J 
oUJ" -p~- 1 . rf" 2Lf>z. vv' J"' (6) 

v t ~z,v' ' 

R 1~ .. ~3i = i ~ s [r~lF~~,i+r~tF~,gi.+ 
J" 1{3 ( p~~~~r.~s- {~) v' 1 vv' f"l vv' fY' 

(7) 

r ~ F ~z.gst] 
"":' VV 1 pv' 7 

( C! f{i +I ( .lJj~)'+2 I ( F J!z.it+ 2l ( R ~:~l')J = i 
~,v ~~~·Jv ~,ga,'33 ,v ) 

( 8 ) 

6 

..... 

r..:e 
B 9g,_ = .!:_ L. ~ 0 [ rv~~ f:!· + r}"~ ry:~ J 
.r z v' p ~ - r1 p flz.- 7. ) 

vI (I vI ' r ~ - 'lrvlvL f ~ 
Vt Vz. - )_ '[Y, V, Vz. 7 

3 
bv)v' - C.iAMB0/1 KpoHEKEpA. 

P; = E(v)+W~, 

p ~v'd 1 = E. ( v) + W ~ + W ~ ,_ ) 

p~f/ .. ~3:: E(v)+W~+ w~t+w33. 
v 

(9) 

(i D) 

lu II&XoQtR .. aaeprd. 7i ayuo pnxu cxcrexy yp&B-

BtBxl (5) orsocuuno F ~g~~ x no.-;crann DOJIYlleBBoe Bapa-

zeaxe I yp&BBe&Rt (4). Pe.RB ypaBB8BR8 (4), r.e • Ba-.s EOpBR 

?i) Btrpy.-;BO)Do~•3Y8C~ ~OpMJ~aMX (6))(7)J(8)7 BalrR BHpaze-

BRII ,ua )) ~·· R ggz.~s~ C ' 
.f" ) f" ) .f. 

B npRB~ne c•crexa fPIIBeBRI (5) peaaerca ro11so no reopewe 

Kpuepa. Ho B peaunx cquax, xor..:a yuDBae.rca do~••oe 

'IIXC~O o.-;aoqac!RliBilX COCTOSBRI R ~OBOBOB 1 raxol nyr• CtaBOBBtCS 

DpaErRqecER B8103MOZBYK, DOCEO~•KJ DpKXO,I;RtCH RM8r.& ~8XO C 

oupueun.uu: oua. B Kcoxoro nopa..u. IlpD&BRK .-;xa pe•eua 

CRCt.ul ypaBieJIRI (5) npBC!JIJIJ:8BBHI ll8'fO.lt, Dp8)t)IOZ8BBHI 1/2/. 
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J. fipK0KKZ8HB08 p8m8BH8 

llpH pemeHKH CHCT8W OCHOBHHX ypaBBeHd BaGYJl pOJIJt lll'p8.1lt 

UOJDlCa THna (!0). :3TH IIO)[J)Ca Ba3BaBH B/2/!WBJtaKeHTaJll>HHJOI. 

KaK orueqanoc& Bill, ,~~;ns cocrosnxl c ,ll;aBBHM anaqenHSK Kff 
~CRO KOpHel Ceity.I!SpBoro ypaBH8BHS ( 4) paBHO IIJICRY <IJynJtauenran .. 

nsx noRmcoB rBna (IO), y,~~;osnersopsm~x npasxnau orOopa. Tioarouy 

xa~ouy xopnm 7 i cexyBspnoro ypassenxa uouo nocraBKt& 

B coorsercrsxe <IJyB,~J;auentaJl&HHI nonmc. B0BB3B xa~oro <PJB,~~;auenp 

taB&HOrO IIOJD)Ca nai,IJ;eu CBOe npH0~BZ8HKe ,ll;nSI CHCTeuH ypaBBtBd 

(5), B xotopol yqreu Bee xorepenrnue, a raxze noJmcnue sexorew 
pesrnue uenu. 

Hai,JJ;eu npB0BHZ8HH08 peHeRH8 CHCT8MH (5) B0BH3H <IJyn,JJ;aK8H• 
TaJI&HOrO IIOJIDCa 

p ~~"f!iifi = E (v.) + w ~ ,· + w~; + w~; . 

lBa roro, lltoOH yqecr& soauoznoct& ~ItJIHqecxxx nepecrano-

sox, BBUeU: B8RHIIHHY go t ItOTOpaSI llpHHHMaet 3BaUHH~ ~~ J g; 
lA ~; H conpuenawe el ~· H 'j. , :s:oropHe paBBH , 

coonercrueuuo. ~;, 
1 

Cj?.'
1 

[j," H Cj3"
1 

Cj/
1 

c;; • 
3anHmeM CHCteuy (5) B IIpH0RHZ8HHOM B~e: OCTaBHU KorepeHt• 

nue qneas, a raxze nonmcsue cnaraewe ,..__ ( P .. l<>fof.,- 7,) -t 
HeRorepeHTHHX 11.118HOBo 'or~ H3 UOBHOI CHCteUH YpaBB8HBI (5) 

BLI,II;8JiliTCil UO,II;CHCTeua ypaBH8HHit BH,II;a: 

8 

io j"S ] ifi~[ S fvvo y"Vo _ = 
L FJV" J.,..~v 09,,.- 1 ( pg~fj._ 11.) C ,.1-(v."§.) v•; - = Yo (I v 
~"~~~go,~· 

(II) 

B !:~ 
= ) - ' 8 ljN~(v.,~) v 

r.-e 

g j 9• (v.~) = P ;1--? i.- [ ~. [ 
(r/:.)z. 
~~· + 
P ~_V). 

l. v r I 'o 

+ ( r .:;. ) J + I . =- [ ( r ~, ) 2.. + 
p~ -1io ~s,v' P ... ~·~·~ -?i. vv' 

(v'~3)* (V.~) 

(I2) 

+ ( rvt.r- 6~,,~ + ( r};.r 6~,)~J}. 
3Jt8Cio ( V 1 ~ 3 ) =I= ( Vo ~) 03Baii48T t 11!0 I Cylllrle IIO V ~ 

• ~ 3 orcytctl)'tr_ron:s:o ona IIJI8B c v' = V, H g3 = Wo 
3auetDI, litO 8 rg• { Vo ~) He OOJtepat IIODICRHX IIJleROBo 

Pei8RI8 OCtaxloiMX YpaBR8BII CBCrSKK (5) ( CO CBOGOJtBKKH 

U8BaJIJI B :~:. , rJte (~~l.)*(~.,~)J(~~o))) 
KOGO 3411HC4Tio cpaay: 

B g~:z. 
pv 

7 F ~~2.L 0 = 
pv p ~~2. - VJ . - s ~~ .. 

v (to y 

9 
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.. 
r;~;e rr~z.)Z. (r.~ )2.] 
S ~~2. = 2: [ vv' + vv' + 

V 1 p ~ - YJ p 92. - 7 
Y v 1 (I.~ v' La 

(D') 

+ 2 I P~9~~3 -?.[(rv:~ t+ ( r::~)69~,~3 +( rv~'tJ~)~3 J. 
fJ3)V yJ Lo 

~erepKHHaHT CRCT8KU (II) BO MHOrO pas Oonee HH3XOrO DOP~t 

qev ;~;erepKHaasr cxcteKH (5). IToaroyY ~ze B pe&~hRHX cnyqaax 

CKCT&MY (II) KOZHo pematL no reopeve Kpavepa. 

B/2/ Ol'iJia pacCMotpeaa cxcre11a f1.. ypasaeaxl 

n.. 
"' ( 6. + a .. ) X . = Ll. (I4) ~ LJ LJ j if L 

J-1.. 

C Y/. H81!3B8CTRYIOI: X1.. t •••,Xn • BYJIO DOita38.HO, 'IJ'l'O tCJIK 

X03flxi!KIUl8HTH a i.j Y.J;OBJieTBopaDT YCJIOBIIJJ 

a .. a-.,=a 'J·ai;'' 'J L J t } 

I 
(I4) 

TO 
11 

det { ~iJ + a,:j} = 1. +.L; a,i 
1 

crs) 
1'1 L- i 

.2. 0 . . u. X. ::: lA . - '=! "~.t. (/L • (16) 
'• 1 ' o i + Z. a i i 

i=:f. 
llerxo DOKa3atL, qro KO~QH81TK CaCTIKH (II) Y.J;OB~tTIOpaDT 

. I 

YCJIOBRD (I4 ). 1'or;~;a DO topJqU (I5) .J;etepJOIJI&IIt CaCt811H (II) 

Oy.J;et RlltTL BK.J;: 

(..,, )z. 
6. 1 ·1J·~· = 1 _ i__ ~ I vv. . _ 

Va p~·~·~·-1; v, _ = ~:~ (v.j) 
Va 0 1=~o,gu,9-o 

(I7) 
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j 

I 
) 

llo.IDca cexynspaoro ypaBueaaa onpe.J;eJlaDtca as ycnoBHR p~ 

BeHctBa HYJID ;~;erepiii!Ha&Ta (I7). OOosaaqav nomoc cexynapaoro 

ypaBHEIHKR B0JIJ!3K tYH.J;aKtHTanLHOrO UOJIDCa p 'iJ~i•~ 
f oe Vo 

qepes 1 . . Ha ycJIOBRa pasescrsa ;~;erepiii!Haata (I7) &yJID 
/..o 

HaXO.J;RIIt 'IJ'l'O 

(I8) 

p ~·f•io _ 7 pue = ~ 
v. . L "· v -) - - g '19 ~ CJ=tjo,!Jo,~o v {Vo~) 

llpOK3B8.J;8K B BHpUtHHH ,J;Jia g Vf ( Vv 9) SaK8HY 7· -7 7 fV~ 
- V L L 

IlpH STOll tYRKIUIR g !9 ( Vo;) _ npaK_:JiqecXH He R3118HHTCR; • 

DOCKOJILKJ BHpaZ&HKe Jt.IIR f Jff ( Vaff) B8 CO.J;ep:OT nonDCHHX 

ll.ll&ROB, a B e.uqJiaa /1;. - 7 'toe J oqeaL 11ana. Ilocne taKol 

SaK8HII no topu:y.le (I8) KOZH0° HaiTH UOnDC 7 fv( II SaDHCaTL 

'• ~etepiiKHaRT CHCTtKH (II) B B~e: 

p ~·~i· _ fJ ~ve 
1. - v.- - { '· . 

P CJ·'i·~·- 7 . 
Vo '• 

1\ 9·i·i· 
u v~ = (I9) 

llo~Lsyac• ~OPMJ.IaiiH (!6) • (I9), aannev p811eRKe CHcte& 

(II) B JQe: 

- . B ;:g., + 1. . 

F ~·v~·~· = g ti•tv.~) 7~~e -?,·. 
r~· ri B gf 
I vv. ' r I v"V• ov" 

_ L- O:f. - 7 '(20) 
g~~·rv.i.J v~ _ = .fJ~~(v.g) 

~z 'Jo,lJ•JfJ.v 

Htaltt ~OpyY.IDI (IJ) K (20) ,J;aiiT DpJidJIU&HHO& pnene CHCte

KH (5) B0~K3JI ~YJI,J;Ue&TaJILHOro nouca p g.f.,f., . 
Vo 

llO,J;CTaBJIRS (IJ) a (20) B ypaBH8RJI8 (6), nO.IIYIIIII BHpaZ&BJ!e .J;JIS 

II 



f'7'l fl~r; 
oiJJ>" • IlUC'fUD au llllp&Zt .. t • cexy.aap11H ypa111t11 ... B 

pt3)'Jll.'fa'f8 DOqliD: aa 
rf · ,,,._ B ,, .. 

. <;" I ev [f:' + l S J vv• ov• 
E.(_p)-l~-Lv P'-7.· f" L,'"pSI'--

7
iJ.- $9jz. 

3> V 1• ~zJV V 1 fto V' 

f sf c2r) 
( i- b ~ _ )( 1 - c5 -- 6 ). + 2 d'IJ• ~ ~ [ f:v• Bov• + 

9>S• ~'-J'Jo 3>9• 3._>3• i+r-= '- C11i7 "' 03,3 v' qf (Vofl) 
v• o 

r.; B ui J. 1n9 
+ vv~ yv• J J- oe L r 

0 IJ9 ( y0 4) I] P - ?: vJ ( P J -{ ) ( 1. + 0 9-)J) 
D v• (/ ( '• lp to d 

9= 9:,g~gj 

("Jj /nj 

[ 
J vv• v'V• -t-

' ~ 8 !.itv.ffJ 
r9 r f ] r.13 8 (#t1 
I w' ~v•v. . L J

1 
v•v~ j"" 

P 9g(v..q) v" g 1393 { v,;) 
bv, "'d J vu o<JJ 

=0 

91 ... ~~~~;J9i 

YpaBHeHHe (2!) MOZHO ynpOCtHTL, DpOK3BeAR B HeU Be3.J;e, Xpoue 

t~neua ( ~ p~e- ? ) -i. aaueay ?, . ~ ( P"e • B peayura-
f Lo. t. J t• to 

re OOJIYtiHU pemeHHe ypaBHeHHR (2!) ll nepiiOU DpR6JDllt:eiiJIK. IIODO 

HCX&T& 6oKee roqaoe pe11eaxe ypasaeaxR (2I) xero,~;ox nocne~o:aaren._ 

HHX DpH6JIHZeHHi, HCOOJIL3YR DOJI)'QeHHOe nep10e Dp~JIHZ8HH8o 

Pa3yueercR, ypaBueuxe (2I) uozao pemarL cpaay, ae npx6eraa x 
p,)f? npH6J!HJ:eHHil 7· -+ ~ · , 

'" { t .. 

PeDIRB ypa:aaeaHe (2!) H DO,D;C'faBHB aaii~811H08 3HaQeHKe 

ypaBHeHKR (6), (7), (8), (!J), (20), UOZHO HaiTI ~B~IH 

C i.. ]) 9•• F 392 '·· R 'jgz.f!z•• xoropwe onpuenaM IIO.IBOIIym 
; J J>" ) _;v ) _;v ) 

~YHKnHil (2) B COCTOJIHHH C 3HeprHell 1. JI6~K3K ~HA&UIBf&l••oro 
( '• 

noKDca E c v,j + W~; t- wf/I t- Wfj
3

• 

12 

Haa.eu pe•ea•e cxe'feMH ypaBaeaxl (5) B6~xax ~YH~aMeHTaBL• 

aoro noJII)ea 
p t;J~IJ; =-f. (Vol+ W<J 1° + Wr;;_ · 

v. 0 1. 
B (5) DOJII)CHiile CJiaraeMHe "' ( P.f'at- 11, ) - oTcyrcr-

y 0 l "~ 

Bymr. B 3Tou c~yqae, B3RB 4lYH1tllDl F 'ACJl,'o B BJUe (13) H 
pv . 

DO~CTaBIIB ee B (6), llO~yqJDl BlilpaJ:8HH8 ,ltJI.II 2) ;:o • IlO,J;CTaBHB 

ato BwpazeuHe B cexy.llspaoe ypasaeaxe,noJiyqH» 

(1~ n~z. B ~~"-
1 ev [r' + L , I vv• pv' /· 

£(p>-(,.-L P-~-7 pv 2 ~2. p<JCJ.__'(,-S'~~·--
~,v ' v Lo 'J2.,v v' •o V (22) 

llonmc ypaBHeaxs (22) B6xxax ~yH~axeuraHLHoro noRmca 

p CJ•"~; H&XO~KTCJI H3 ypa:BHeHIIR 
v. 

p rr'l:- 7 poe_ s ~·"'bo = 0 . (2J) 
Yo '• Vo 

p()e 
3anu8Jl ypuueuu (22) B npz6uzeun 1 , --" 7 . 

t 0 ' 0 

£(p)- 7p.,e (rf1)2. . - ' I pv 
Lo ~ ~ ~,v p;- 7poe 

'" 

-z B ~:g: , ~ r ~2. 
~ ~ 8 _lpv VVo 

1 
poe _ '7. v 2. p ~ _ 7 poe 
tf.l f to J 'I t..o 

<'JIJ._)=(rar<Jn) (~t9n 

r' r~z. B ~IJz. 
-2 L &

2 
IJv I vv' yv• _ O 

~,<J~J Y; v• ( p ~ - 7 ~·oe )( p ~.'}2. _ 7 ('l)e _ ~~ Iff~'-) -
0 v' t..o v' 

(V'Cjfjz.):# ( Vo ~,O~f.J/V•ff;j,"J 

13 

(24) 



0TCil)ta xeno salu pne&He ceJtyupaoro ypuaelllla 7£. 
B6Jlli3H cJIJJUaM8RTaJIJtBOrO IIOJIIlCa t ( Vo) + W ~ 1° + W 'Ji 
~TO 6y~eT pe•esxe B nepiOM npH6JlHZ8BKXo 

Ha!Qeu pe•ene CBCTtiDI ypaBseul (5) .BO.IKBK tyB,J;u:enau-

aoro noJIIlca P (P = c ( v.) + Wa. • llyn aaxe~eau 
Vo t/ 1 

p8111esu mJtol ze, zaJt • B c.1yqae TpelCIPoBORRoro <jlyB,J;u:es'l:a.usoro 

IIOJlllCao 3anBKeM CBCTeMy (5) B npH6JlBZ8RROll B--8: OC'faJHM JtOre

peutHiil8 uesa, a 'faJtQ IIOJIIlCRHe CJ1arae101e "' ( p g,• - 1· ) - i 
Vo '• 

H8JtOrepeB'fBHX qJ[8ROBe Tor~a H3 CBC'f&IDI ypaBH8RHI (5) B .. 8.1BTCB 

IIO~CHC'f8Jila ypaBR8BBI B~a: . r:' r '1~ B g,"3 
~ FIJ:g2t•{o 0 -,s vv.lv"v.(i+Ji.O·i)]=~J 

" pv" ~~J'i v",v i ( p 9:'- ) o 9t9 gg;i (25) 
~t/Y YJ · 0 (v,) v (Yo) 

v. ( '• v 

r,~;e 

B ~rg{vo) = p~;~- fJ.-
v v ( '• 

( r:~·: J 2. ] rr g .o), -- + vv. ( - 1.-~ )+ 
p~ -7 p~ -?· 9,1J.· 

V 1 t., V0 L" 

- [ L. [ ( rv:.t + 
v' pi" 

v'=FVo v: - ?i·. (26 ) 

+ 2. i [(r~!)' ( ~·)2. r~)z ]] ~l,v' P ... ~··r;gl- to Yv' + rv;' Jg3,,,· +( vv• dgs/J . 

Pe•eRHt OC'fa.Jl.BiiiX ypaiR8RBI CHC'f8MY (5) ( CO CBOGO~BiiiKB 

ueaan B J! 2 
, r~e 'I =F CJ ,0 1 f) z. * 'i,• ) dy~e'f oen 

• ._ (13). ~a..ee, •cno.1•11• topMy~ <I5) • (16) • yqxruBaa, •'fo 
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CI000~RH8 qJleRH yp81R8BHI (25) BKellT IIOXDCR1i18 CJlaraelillile, 

Ra~eM ,1;8T8pMHRaR'f CHC'f&IDI (25) 

6. r;.• = t- 2.. {rv~.)2.(1. +Jg,•,g) (27) 

v. " v lp g,•- 7 ) g V•'i (v,) 
d 1 {I V

0 
to V 

• pe•ea•e cHcTeiDI (25) 

~:s F 9~tt". = F J,"gi.:: Bjv (Vol+ 
1. r~ M fj.·g - vv. ev (v,) (28) 

7
por _ ? , J ( 1.. + £ • ) 

.flY fY g ~."9 {Vo) 
v 

•• r,·. C ~~ {v.) 9,,9 7 

ue 
r,sr

1
,, r.jr~· ,. g 

B:~1(v.J=f2._J.[ v~· P"' + vv''t":]+s.rv;.fev.(i-~ (29) 
f" v' p~-7· p9:_n Z(p~-"1·) 'HJ.')J 

v'#Vo v• lo v' {t, V~> to 

M ~f~ iJo r (v.) = 2 r 
fl~ r. g~ 5 'J~'i 

fVo + 2_ Ji v"V• j~" '\v.) 
r;~~)v" C ~~·9z. (v.) 

V" 
pue 

17 - ROXDC C8ltJ.IIfPBOrO ypaBBI!RBa, COOTie'fCTBy~R ( ,, 

(30) 

~8B'fa.JlUOJIY DOXDCY £(Vo) + w
9
,., Bali,J;8RHHR H3 ..,YCJlOBKR 

paaeacua BJ.ID ~eupnBaB'fa (27). 3ueuu, uo B ;~9 (v,J 

Be C0~8pZB'f DO.IDCRiiiX q~eROio 

flO~CTaUU (13) B (28) I (6), DO.IYUM l&paZeRHe ,USI J) ;~·. 
flo~C'faBBB 8TO BlilpaZ8BH8 B C8KJ~BpR08 ypaBR8RH8 (4), DO.IyqHM: 

r ~ [ ~ ,9 .. 5 "'~( . E Cp)- '7 -I r r +2 (1.- ( ) ') ( 1vv' P" 1.-Jq:',$2) 
!1 0 pg-n ;v og:,g Loz. , v + 

'),V v l ,·. ff2,v' pfl'iz - {. - S gg% 
V lo v 
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r,fl'-8'3·'9• r~: ~:9 
+2 f>,r~ 2_ ~ .. w• ;vd¥.4- 2(1.- 6 • )L <I vv' Be,,(v.J1 

'' ~.,v• R ::,9z. {Vo) ~, 1 g v' 
2 C [It; (v,) J-

V' 

1 rt [. r' f/7. 1• 'i• M ra·'i• CJ1) 
- --·2.... 2._ ...:...j.::!_ J L J I vv' v•v, ov' (v,) 

7
·p..,e_7· "'"p'J-VJ ~:,3 z oo•a r (i+JQ•a)+ '~ to "' v U, 'J•,v' {J ~'"• {Vo) d'Jdz 

v• 

+ (i- d ~:,~ ) 2_ ~ .. 
v' 

9,' (1 'i M {}."9, (v.) ( J] = 0. rvv1 I v•v, I I j 11 ( i + 0 ljt;'J 

o~t9cv.J 
D V' 

IIpOH3B9.1U1 B ypaBBeHHH (31) B83,J;e, xpoKe liJieHa ( 7 poe_ 7. ) -~ 
t Q l 0 

3a.Keuy 17 ~ iJ P"e, Ko:mo noxyll.iiTI> pemeu:11e 7 . B nepBOK 
lto lto t 0 

npH6JlHX8HJIH H ~a.Jl88 p9118.Tl> ypaBHeHHe (31) Jl8TO,J;OJl OOCJI8,J;OBB.T8Jlb~ 

HHX npH0JlHX8HHRo YpaBH8HJI8 (31) JlOXBO TaKX8 pematb cpa3y, He 

7 
pve 

ROJI&3YIIC& npH6JIHX8HH9Jil 1{
10 
~ t, · 

B CJiyqae, KOrAa H~eJl p911eHJI9 CHCT9MH ypaBH8HJIR (5), 

cootBetctByDIIIee IPY~aKeutaJII>HOJlY noJlllCY c (_9) , c exyxspuoe 

ypaBH8HH9 HK88T BH~ (22) H pemaetCR QJICJl8HBOo 

B 3aKJlllQ8HHe paCCJlOTpHK cxyqaR, KOr,J;a ~Ba tpe~OHOHBYX 
- '=' I -1 ._, 

iJ!YHlaJI9HTaXI>HiiX ITOJIIlCa p 'J•'a•'#• H P CJ• 9• ~ 
V ~I 

pacnoxozeuH PMOK, npHlleM •fj" * ~~ J jg * 1j; J j. * ~ 1 

HXH Cj" = ~ 
1 

(j., 4: 'jo' J j., * ;. 1 
• 'for,J;a B H8118Jl npHdJiue-

HHH CHCTeJla ypaBH9HHR (5) pacn~aeTCII Ha ,J;B9 B83B.BHCKMH8 

3aMKHYTH9 DO~CHCT9MH B~a (II) K ypaBH9BHII BH,J;a (13), Jl 

BC9 BUmenpHBe~eHHUe paccy~eBHII OCT~TCII B CHJI8o Bee OCTaJil>BYO 

CJIYllaH, KOrAa ABB. ~YHAaMeHTaJI&HiiX rtOJlllCa BB.XO,J;8TC8 BdJIJI3JI ,1;pyr 

16 

or ,~;pyra, 3ACJ17ZKa&mr or,~;a.••oro paccKotp••••• 

4. 3a&un••• 
0CBOIIKM ptiJ .. !A!OK ,J;ABBol pa60!K ••••ere• no•Jli8BRO 

EO&IqBKX AB&Jlllt .. eCEJIX $OPMJJI A•• 3Htpral • IO.BOBYX $JBEQXI 

IKCOEOB03d1l,J;tRIKX ltpOta~OBBKX COCTOOII llqi!BYX ,J;t$opKip0188· 

RKX a,l;lp I c~qae, &or~a IOJIBOJaa $y&&qx• .. It! !pe~OIOBiYD 

EOKnOR81TJ (2). ITp•d••ztBIMO cexy•apaHt ypaaBIIJI• (21), (24), 
(31) J1 (22) BYn.CaJIY I DBOK IQ8 R BO CO,J;Opza.t .IDJIIIX pnenl. 

121 
JlaRJIAS pad ora RtUIIDat!, UO Kt!O,J; llpDtiD R .ltJla 

10101 tfBE~ C tpt~OHOBBOI XOKDORtltOI (2). 

B aax.~mqe••e d~aru~apiiK B.r.co•oBbtla sa nonesaue oocy~eHHR, 
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