
T .H.AJIEKCEEBA. B.cJ.l.KYPOIIATEHKO 

A.JJ.AIIT}1Blru BE3YCJIOBHO YCTO~ PA3HOCTHJ.Hi mo.u 
PA~F.:rA KEJIIoo:: HIDJlHOPOJlHOCTEH 

nmPOJlHlWIWU.X~KOro IIOTOKA 

MaT8MaTH'leCK08 MOAeJI.Hl)OBalUle ,JUUlaMH'leCKHJC Harpy30K B KOH
CTPYKUWDC. C0,1{8p&8111,1X pa3HOM8CmTa6JWe 3.118.MeHTY, np.14BO,JUIT R He
C6XO,IUU40CTH 'D!CJleBaoro pemeu& 38Jt8.'lll o pacnpocTpaHe.Hllll a B3a
DOAelcTmm CJIJll,JUa a CJ1a6HX Pa3,Pll1!0B ruiyr c ,APyrOM a c ROHTa
:«T.Rli.Mll pasp!:maMJII . TlUlllqaOA SilWleTCH CHi'YB.UWi, xor,na y,napHWl 
BOJlHa npOXOJUIT qepe3 H80,1Ul0p0,JUIOCT» B Bll,Il8 TOillfOro ilJlOCKOro 
CJlOH B8W.8CTB8., OTJ1H'l81ll18roca no C~OICTBSM OT ORPJl'BDIUIX ero 
11ew.ecTB. 

,llBueHJle B811!,8CTBa K H3M8H8JDl8 ero T8pMO,lUIB8MH'18CKHX xa
~aKTepHCTHJ( OnHCliBa8TCH CHCT8MOI JUl~p8Jmj18Jll,HHX ypa.BHemi:I -
3aKOHOB coxpaHeRlUl MaCCY, KOJllil'l8CTBa JU)ll&eHJlJi K aHepru 

Ql) - u>~ = fl. 
a~ llm ' 

(I) 

(2) 

(3) 

J')l8 V - Y.ll8Jll,JWI o6-be11, !L - 11acco.w1 CKOl)OCTl>, ,0 - )W.Bl8HK8, 
£ - YAeJll,HM BHYTP8RRHH aaepru, t - BpeMH , /7? - 11accoBM 



J1arpruuteBa xoop,IU1.HaTa • .PaaHOCTHHe cxeMl:i, npRMeWlewe JtJ)Jl 'lllC
J1eHHoro HHTerpapOB8Jl.Wl CHCTeMbl ypaBHeJmtt (I)-(3), ,IleJLR.TCR Ha 
aBl!He H He.flBHble, YCJlOBHO 14 6eaycJlODHO YCTOi'IBBHe. KaR nprum.no, 
JlBHble pa3HOCTHHe cxew YCJlOBHO ycTO~tmBH, 6Om.mHHCTBO xe He
.flBJWX - 6eayCJlOBHO ycTOil'lllBbl. OT,neJlbRble paaHOCTHble cxew, a 
Tal{¥e CeMe~CTBa RBHWC. H He.flBHHX pa3HOCTHblX cxew paCCMOTpeHl,I 
B [r] - [4] . YCJlOBRe YCTO.H'iHBOCTR qx>pMyJI.KpyeTC.fi B mme orpa
HH'leWd\ Ha mar 1:' no BpeMeHH. 

Bo Bcex 6ea HCKJJ.l)tfeHw. paaHOCTHblX cxeMax HMeeTC.fl e1I1e o.n
HO orpa.ID1'!€HHe Ha war t' - yCJlOBHe TO'!HOC'l'H IDITerpl4poBaHWI. 
O6oaHa'lHM l¾epea 2J, mar no BpeueHH • Macm,a.111,ao ,nonycTruw~ yc
JlOBReM ycTOil.'UU3OCTH H qepea t'r - yCJlOBHeM TO'!HOCTR. B Tex 

CJlY'la.flX • xor.na Z-r < z-, • 6eayCJlOBHO YCTOil.'!BBHe paaHOCTH.blE 
cxeMbl He .11.MeDT npeHMy~eCTB nepe~ YCJlOBHO yCTOH'lHBHMH. O.ll,HaKO 
npH pewemia 6OJ1bWoro KJiacca 38'Aa'¾ c paaHouacmra6H.lilMR aJieMeH
TaMH np.ldM€H€HH€ YCJlOBHO ycTOil.'lHBblX cxeM OKa3blBaeTC.fi H€3KOHO
Mli'lHblM. Tax, HanpHMep, ,nJl5i pac'leTa MTm<paTHoro npox~elUUi 
BOJI.Hbl no CHCTeMe paaMepOM IOO CM IlOTpe6yeTCR npoieAaTb Ha 3BM 
npHMepao ro9 onepru.usil. EcJlH ~e CHCTeMa YCJlOJWReTCR nyTeM BKJID
'leHHR B aee npoCJlO~H TO.IUURHOil o.r cu . TO BpeMR CtleTa Ha 31.Y,t 

BoapacTeT B 25-30 paa. )J.nR. pemeH.IDi TaKHX aa,naq tlacTo npHMeAA
DTCR 6eayCJ10BHO yCTOH'¾HBble He.flBHble paaHOCTHlie cxew. O.nnaxo 
a rue npHMeHeID!.e oxaaHBa eTcR He Bcer~a ueJ1ecoQOpaaHl:lM, Tllli KaK 
B H8.fl.BHblX cxeMax npoBO,nRTC.fi HT8P8.I.Oil! BO Bcex TO'lKax ceTKH, 'lTO 
npHBO,nHT K pocTy aaTpaT BpeMelUl aBM. aTH aaTpaTbl oco6eHHO BO3-
paCTaDT npH HCilOJlb3OBaHHH CJlOlltfiblX ypaBH8HHR COCTORHHR . 

B [ 4] npeMOJt8Ha .flBHaR pa3HOCTHM cxeMa, B KOTOpoa orpa
lrn'le.lU!e Ha cooTHomeID1e maroB ceTKH 2"' H h aaMeAAeTcR yCJ1OBHeM 
JtJ)Ji onpe,neJie.HHR B MOM8.HT & /l OCHOBaHHR xapaxTepHCTifl!8CKOro 
TpeyrOJlb.HHKa. no KOTOpOMY npOBO,nHTCR CJMMlipo:BaHRe 3Ha'leijl1~ 
,naBJJ.e.HHR H MaCCOBOH CKOpOCTH ,nJUl onpe,neJle.HHR BCllOMoraTeJlbHblX 
3lia'leHHii 3THX B€JW'lHH. 06JlaCTb npHM8HHMOCTH pa3HOCTHO.V. cxeMbl 
143 [ 4] orpWUi'leHa TOJlbKO rJla'AKHMH Te'leIDUL'I/IH Oea y.napHblX BO:,H. 

PacCMOTPHM rH6pH,!UlyJl paaHOCTHYD cxeMy, B KOTopoi1 ,n.,1il. pac
'l8Ta y,napHblX BOJI.H HCilOJlb3yeTCJl M8TO,n H.3 [I] , a a,nHa6aTH.'4ec
KHe I'K,IlpO,IlHHaMH'leCKHe ·Te'leHRR paCC'lHTblBal)TCR C IlOMOmbJJ .R.BHOH 
6eayCJlOBHO ycTOil'lHBO~ pa3HOCTHO~ cxeMbl, ld.ll.8HHO 6JW3KO~ K paa
HOCTHO~ cxeMe H.3 [4] . 



AnnpOKCldMHpyeM. a.Ha.norK'QHO [r] • ypaBHeHID! (I)• (2) paa-

HOCTHhlMH ypa.BHeHHRMH /Z. * * 
~;1 lJ U · -lL· 
vi,-o . .,- b-D.S _ _!!!____l == /l_ (4) 

't' A , 

.lJ.nR paa'AeJ1emrn peroefUl~ Ha a.IJ.Ra6aTH'lecKHe K peweHIDl c ,II.He-
~ a~ r 

ClUlauHen aHeprH.H liCilOJlbayeM npOH3BOJU{YJ:) 17.Z • ilY'AeM C'lldTaTb, 

'!TO pemeJ:IBe RJ!JUl8TCR a.n,Ra6aTH'l8CRHM ( .K - BOJIHa), ecJU1 

!Ju~/} , Id )UICCldilaTZBHHM ( s BOJ!Ha)' ec.Jlll. ;u. < IJ. * 
q.:r: B CJly'iae s - BOJ!Hhl BCDOMOra TeJlbHble 3Ha'i-:=Hl1Jl ,,c" H u 
onpe'AeJIHM cJ1e,Izyl)IIU:1M o6paaoM 

w- /l+J * -;z 
u;=ui , ?.i·+c.s=f}+o.s. (5 ) 

-IZ 
Bcnm.toraTMbHOe lite aaa'!eHHe Pi+/J.S K~eM Ta:K. Ilpe'A-

nOJ1oim1,1. '!TO B c eTO'iHOM HHTepBaJle Z[::!!E x~ .Z/+ I p acnpocTpatIB

eTCH Y'AaPHaR BOJ!Ha. Ha 4}pOHTe KOTOpOH cnpaB8)Vl.HBhl ypaBH8HHR 

(v+-v_)W+(u;u_)=O. 

(U+-U-)W-(f'-t -~ )=t?, 

(7) 

(8) 

(9) 

r'Ae BeJlld'lliHhl c .wme1<cow "-" xapax·repHaYJ)T cocTorume nepe.?J: 

¢POHTOM pa3ph1Ba. a C HHJieI<COM "+" - aa if}pOHTOM. Ey'AeM C'IZTaTb • 
IZ ;t· /l 

'!TO ~ = Pi·+.?.S, .fi.= .f't'+!J.J' £=£.·+,,, ~ , a IJU=U.+-U_c 
IZ+i ll+i ,i_ - Z '-' ·V 12 IZ ll+J /l1-/ 

= U.i+ f - U i . IlOCI<OJlbI<Y ,,D i+O..S , v°l+o.s, l'i+tl..f• lLf+b lLt· 
H3BeCTHhl.TO y paBHeHHfl (7)-(9) BM8CTe C ypaBHeHReM COCTORHHfl 

p-.:;O( ._P,G) (IO) 
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o6pa3YJ)T CHCTeMy '!eTHpex YPa.BHeHl!~ C 'leTHpbMR. HeH3BeCT.IWMH 

P+ , f'.,. , ff+ , W . Pell!HB ary cacTeMy, Ha.il..neM ,P+ H noJ10l!U!M 

-ll+f 
))i+tJ,.f= /J+. (II ) 

Jl,iUi CJlOlllliHX YPaBHeHHH COCTO.fUUl.R CHC'l'eMa (?) - IO) pewaeTCR ~HC
JleHHO. Jl.n;l ypaBHeHRR COCTO.AJiWl ld,IteMbHOro ra3a IlOJIY'JaeTCR ~..B

HWl 38.lillCHMOCTb ftlZ+i OT JU 

_ ll+i IZ 1'+f11 2 (-t"+i IZ 2\2 I/ II 2 
,oi+as=t°t+P./ 7 ~·+o.sJu + T ,Pt+d..fJ& /~t,1.M.Pi+aiu · cr2) 

IZ+i 
BHyTpe.HAA aaepr.wi Ej.-1}.,f onpe.neMeTcR H3 pa3HOCTHoro 

ypa.B.He.HHR 3.HeprHll. 

(13) 

KaR c.11e.nyeT H3 [r} , paccMorpeHHasi pa3.HOCTHasI cxeMa .llNl S 
BO.ll.lW yCTO~'lllBa B aI<YCTH'leCKOM npH6JuuteH.Hld npH ycJIOBH.R 

'ttl. -c::j 
/2. • (14) 

* * B CJlY'Jae .J' - BOJlHlil Bcno11orare.n1,.1We sHatieWUI)) H U 
6y.ne11 Bl,l'lHCJUITb no q>0p11yJ1aM 

(16) 

• tu!CJ10 CJ1araeMHX 

B cyMMax (IS),(16) HaxO.It,HTCR H3 yc.no.BHa 

6 



noCJ1e 'iero Beco:awe <pyHXI.out J" c JdH,IJ.eKcaw-1 ..f.1 H ~ no.n.npaBAfl.

DTCR. ,ltJIB BW10JUi8HllR CTpororo palleHCTBa B np8.lllix lJaCT.f!X COOT
KOl.llefUla ( I 7) • 

Ilp.H pemeH.l!H 38,IW.'iH o pacnpocTpaHeluill: y,napHoa BO.IIHH no 
O.llHOPO)UWMY Be!ll8C'l'BY war no BpeMeHH ?" 6y,neT Bbl6Hpa'!'hC.fi B ce
TO"UUD(. HHTepBa.nax CJ - DOJUlOa no yc.,1OBJUl 

'Z": =i. {18) 

Ilp.H 9'1'0Af BO Bcex HHTepBBJ1ax C .ll - BOJlHO8 OKallteTCB. 

,i 
/iy = '!'a ?I!: i. (::.9) 

Ho B aToM CJiy~ae H3 (15)-( I?) CJie,nyeT,'iTO 

-11- IZ 

~+o..r=~·+a.,' 
(20) 

'If' 
Pa3HOCTHM cxeMa C TaJ<HMH BCilOMoraTeRhJWMH 3Ha'ieHIDIMH /J H 

U HCCR8.!tOBaHa B [r] . 
PaCCMOTpHM norpeDIHOCTI, annpOKCW48.UID1 ypaBHewta (I) , (2 ) 

pa3HOCTHaMH ypaBH8HlUIMK (4) ,(5) co BCllOMoraTeJlhHb!IO!. B8JlH'iH

liaM111 (20). YcROBWI TO"lHocri· nOJJytraM, orprum'iBB r.11aBHble "L/leHbl 

3THX Bb!p a:&eHZ~. 

i IJ2lJ I 3Ju 21 
\c '7ce. -c--2; 8m 3 /z ~e.1, 

(21) 



C IlOYOIIU,D ll),(2) npeoOpasyeM l2I) K BldJlY 

YMHOlUUI Kaz,Iloe .as aTIDC HepaBeHCTB Ha dm • npoHRTerpzpyeM 
no m. OT tl ,no ,,z .11 samuneM noJ1y'leH1Wi pes1.111>TaT B BK.ne 

I!.. IJut-j - \J_ !e~A/·\..; eJ'.z, 
2 IJt 21 v'/7Z 

(22) 

\
!.. IJ;:, '!'I-\_!_ ~21'212 \~ e A. 
2 !Jt 21- um e · 

3aMemrn IlPOH3BO,IUWe B (23) pasHOCT.ru.m. Il0Jl~"U1M YCJlOBH.q T.O'l

HOCTH B BH.ne 

27h-+f~ 1ul+1-2ui+ul-1 \ 
~~1--.z.-C..------• 

l~+.as-~--~.; I 
8 

(24) 



(25) 

a,2 \U -ti. I 
i+tl.f i+J i 

B CJlY'Iae )1BJl.a8Blll 6es ycKopelDUl II ,Jteifopil81.\ll .-Pt+o. T 1-4s, 
f,/'i+J = tl.t II IS (24), (25) CJle,JtyeT,'IITO z;~ oo , 
te $ 00 , T. e. YCJlOBWi TOTUIOCTll Be ,JtaJ>T orpaHJl'leHJl~ Ba Z'; 

B a,nHa6aTH'leCRON Te'le.Hllll BByTpe.RJUlll aaepI'ldJI H J:(QBJl.eBlle 
B,llOJU, TpaeKTOpHB 'lacUUli SamlCSIT To.u.KQ OT ./' , MsNeHelUUl 8 
B p npH xaueaeJUlB j' onpe.JteJIJIDTCR cBcTe.1101 ypaJ3lleol 

d£ dZJ 
-+f)--tl 
d& de ~ 

(26) 

i 
r.ne ZJ= v' IlepBoe yprumeue (26), HlWWlleecH c.A8.JtCTB11e11 

Tpex aaxoHOB coxpaHeHBJi (I)-(3), a8llBllle11 B BH,lle 

IZ+l 

/11-J IZ ZJ 

E•E- ~ P(ZJ, E)dZJ 
VIZ 

H WITerpa.n aaMeHBM BRTerpaJU,BOI cyMMOI 

IZ+i ll Z 

E=E-~
0 

f'A'(~,~){vA'+f-vA'), 

(27) 

(28) 

r.ne z - 'illCJIO CJiaraewx, xooropoe BH6HpaeTcH Tax, '1To6Y o6ec
ne'IBTb HyxHYJl TO'iHOCTb aaTerpllpoB8JUUl B,llOJll, li33HTponu. :}{a-

ti€H.Wl ZJ If'+ j I! £~+I onpe,JteJUIJ)TCJI H3 YPaBHeHHI 
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~ l(+J (It+/ IZ) V =V+-- ZJ -z, , 
11'+1 z+J 

a ,IJ.aBJleH.He /J ,f+J - H3 ypaBHe!UIB COCTOJUUUl. 

(29) 

(30) 

PaccMoTpHM renepi, pa3JLK~K~e aTarru pacnpocTpaHeHID! y.nap
ao~ BOJUW no Be!lleCTBY A , co.nepiallleMy TOHI<HH CJlOH .npyroro 
B6!1l6CTBa .5' . 

l a Ta n.Y.napHM BOJJHa pacnpocTpaH.P..eTcn no BtQeCTBYA 
H He ,llOJIIJla .no npOCJlOm(Hff, B 3TOM CJ!yqae mar no BpeMeH.H Bbl-

6HpaeTCR Ha yCJioBHa (14), (24), (25) no ceTo'llilill .IUlTepBaABM,r.ne 
peweRHe JIBJ1Jl6TCR 8 - "°JIHOit. 

dA 
t"~- ' ,31) 

~ 
B OCTaJU,Hlil ceTO'iHHX .IU1Tep.Ba.ll8X,r.ne pemeKHe RB.IIB8TCR .A' - BOJl

HOi, orpaHHqeKHe Hat" H3-3a YCJlOBHR YCTOff~OCTH ClllU&aeTCR 
.11pID1eaeue1o1 H3JlOJteHHoi1 Bl,lllle cxew. 

2 a T a n. Y.napHM BOJJHa npoxo.n11T Yepea BeutecTBO ..S .Ilycn 
.IlJUl onpe.neJieHHOCTH mar'$ npocTpaHCTBeHHOi ceTKH B 3TOM TOH
KOM CJlOe B ,r pas MeHhllle dA. IIocKMl>KY B B.11TepBaJ1ax cena 
B B6!1l8CTBe .b pemeHHe 6CTl, J - BOJIHa, TO war no BpeMeR.H 6y,lleT 
Bb16paH il.3 JCJlOBHJi 

/4.G ,.zA 
t"~ -=- (32) 

tl.i Ka,G 

ECJ1H aA ~ a..E , TO npH npoxa.JlelUU! y,11.apaoa BOJU1ofl TOH
xoi! npoCJ1oaKH .3' o611Ull wat no BpeMeWI j'MenmaeTcR B K paa. 

3 3 T a n. Y.napHaP. BOJ!Ha yl!Ll1B. OT npOCJ!O.l!J<H ..G . B 3TOM CJ!Y-

IO 



qae mar no BpeMe.llll BHOBpaeTca, KaK Ha arane 1 , T.e. caoBa 
BoapacTae~. 

IlpRMeHe.l:IH.e Oll.HCaHHOD BHme rK6plll.llJ{Ol pa3HOCTHOfi CX8Ml:l no.-
3BOJUieT 3W,!8THO COKpaTBTb aaTpaTli BpeMe.lill 3ml Ra pac"!eT 'illCJleH

HHX 3Ha'ieHHl Bcex Be;ut'<H.H B CBCTeMax C TOH}(IDW npOCJIOiil<aMK. 
PaccMOTPBM' ,IU38 38,lla'IB.. 
3.A.llA'-L\ I. Xecnocn B8Ul8CT.Ba ..a (npOCJIOWOt) Bl:iWe, qeM 

aecTROCTb Bel!leCT.Ba A . 

r.ne 6' - cKopoc :i, 3ByRa. B MOMeHT np.no.na na,narmeil BOJ1Jll,I Ha 

.npoCJioiil<y o6paaYJ>TCJl oTpa&eHHM H npome.nmWI B npoCJioiil<y y,nap
HHe BOJIHl,I . IlocJie BWCO,ita y,napaofi BOJUW Ha BTOPYI> rpaHHcy npo -
CJ10ldRH npoHCXO.ll.KT paclla.n paapirna c 06pa30BaIDieM np.HMOH y,napHol 
BOJUW H OTpalleHHOl BOJlBli paape&eHKSI.. AMnJrary,na 3TOD y,napaol 
BOJIHH weHI,me,"lew a.MilJJBTY.M. npHD1e,ItJ11efi BOJUW. BoJuioBWI Raprua, 
nopoz,naeMM B3aHMO,neDCTBi18M aTHX BOJIH C rp8Blll..\8Mll npOCJJ.OiKK, 
CJIO&.HM . Bc.ne.n aa npome,nmeA BOJ1Hofi npoCJ1oitKa Jl3Jl~aeT BOAHW 

CJlaTWl H y,naplille BOJIHl,I, B npOTHBOllOJIO&HOM HanpSllJleHHld - BOJl.lll,i 

paapexeRHR.BcJie,ncrBHe aroro aMll.JlHTy,na npome,wnefi y,napHofi BOJlHh 

BOapacraeT,a aMIL!ll1TYM OTpa&eHHOfi - JM€HbmaeTCR.~epea HeKOTO
poe Bpe.lffi 8M!IA.1'1Ty,na np0111e,nmefi y,napaofi BOJ!Hli cTaHOBHTCR pruiao~ 
aMaJlllTJJle IJ8Jl8J]ll8~ BOJliil,I. 

t 

A 6 A 
m 

Puc.I 

Ha pac. I cxeuaTK'ieCKH Hao6pa
xeHa nOJ1~aeMru1 BOJWOBM KapTHHa 
B nepeweH.Hlil 172. , (f , a Ha pxc. 2 -
cocro.R.WUi B npoCJ10:lme H Ha npOllle,n
mel H oTpa&eHHofi BOJUiax B nepeweH
HHX ,,0, U • IlyHKTKpOM 0603Ha'ie
.Hl,I rpaeKTopu BOJlli paape&eWUi. 

PaC'i8Tli npOBO,IlKJl.HCb ,ll.11.fl CJl8.IlYJ)-

111efi CHCT8Ml,I. B o6JiaCTH tl~.Z<.f"ll, S-0./< 
< .x :S ,/£10 H8XO.ll.KTCR BeiuecTBO 
A c napaweTpaMH ,.O..,•t', J:,-.1, 
£ = t', u" = '7. B o<5JlaCTli 
" SP:t=.%E $0./ HaxO,nHTCJl Belll8CTBO 

.G C Ha"laJlhRWlH napru.ieTpaW:1 fb= tJ, 
A,=i.tJ, .6'0 = 0, U.:,=0. 



p 

PHc.2 

.u 3a,Jul-qa l 
n/n a: ,,0 

I 50.00 0.333 
2 50.IO 1.807 
3 50.41 0.249 
4 50 .88 0 .316 
5 51.40 0.332 
6 51.93 0 .336 
7 52.46 0 .336 
8 52.98 0.335 
9 55.09 0.335 

IO 57.20 0.335 
II 59.31 0.334 
I2 67.24 0 .333 
13 75 . 15 0 .333 
14 85 .71 0. 333 
I5 96 . 17 0 .333 

YpaBHeWUI COCTO.lilllUi 6Wlll 
B3ATH B BKJte 

B xaqec!Be xpaeBOro yCJJ.o
lWI DpH .X= /) 6WlO 38JUU{O U.-=-0.S. 

Ta6JlHr.ta 

3a.Jla-qa 2 
u ..x ,P ZL 

0.500 50.00 603.5 5.000 
0.036 50.IO 104.6 8.860 
0.433 50.18 339.9 3.525 
0.487 50. 21 554.l 4.754 
0.500 50.41 576.l 4.865 
0.502 50.71 713.l 5.508 
0. 502 51.00 669.9 5.313 
0.501 51.33 637.3 5.161 
0.501 51.91 605.l 5.00? 
0.501 52.22 600,4 4.984 
0.501 56.99 597,8 4.972 
0.500 58,83 607.8 5.020 
0.500 60 . 36 605. 7 5.0IO 
0 .500 69,51 604,4 5.004 
0.500 75.02 604.4 5.004 

B Ta6.11Hue npHBe~e.lW 3aBHCHMOCTH ~8.BJleHl!R H MaCCOBO~ 

CKOPOCTH Ha ~POHTe npowe,nwe~ y~apHO~ BOJlHH B 38J3HCHMOCTH OT 

KOOp)U{HaTH ©POHTa BOJIBH. H3 Ta6JI.HUl:l BHJtHO,'iTO Ha paccroruum, 
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paBHOM ~ 15 TOJlllUUI npoCJ10AKa,.1ulBJ1eeae ea npome,ltllleA BOJWe 
M8Bb1Ue, ~eM Ha n8,ll81lllel. 3aT8M ,lt8.B118HH8 CTaHOBHTC.R. 60.,11,we. 
O6.nacTL H36YTO'tUIOI'O .JtaBJielUUl COCTaBJU!.eT npHMepHO IOO TOJWU1H 
npoCJIOHKH. 3aT8M aMILJUlTY.na npowe,!Ullea YJtapHOA BOJlHY CTaHOBRTC.R. 
paB.Ba a..ru1HTyJte n8,ll8JXlleil. 

Sa.zta~a pema.nacL no pa3HOCTHol cxeue I H3 [r] a no H3.no
aeHHol BHll!e ra6PHJtHoA cxewe .no BWCo,na npome,ltllleA yJtapaoil BOJlHY 
Ha npaBym rpaBB.ey CHCT8Mlil C KOOp~aToA .%= f lJ(J. B ra6pH,IlHOi1 
cxewe 3aTpaTY BpeweRH 3BM J.l,JI.SI. pemelUUI 3a,na"!H oKa3aJUtCL B 17 
P8.3 M8HLID8 , ~eM B CXellle I H3 [r] . 

3.A,ll,AqA 2. ~8CTXOCTL Be111ecTBa ,S (npOCJlOIKH) M8BLme, ~eM 

aecTKOCTL Be111ecTBaA 

B MOMeHT npHXOJta na.n81111el y,napHof BOJlHH Ha npoc.noAxy O6pa3y
eTC.R. OTpaxeHHBR BOJWa paspex8Jll1Ji B npome,!UllaR YJt8PHM BOJIHa. 
Iloc.ne ee BliXONl Ha BTOpym rpaJUley npoCJIOIKH npOHCXO,llllT pacn8,ll 
p8.3piiBa C o6p8.3OB8JUleM OTJ)aa8HHOI H npome,nmel YJtapma BOJUI. 
0Tpa&eHHaa BOJIHa no~eT B npoCJioAxe c.no&HYJ) BOJ!..HOBYJl Kap
THHy. B o6e CTOpOJW OT npOCJlOlxH pacnpocTpaHJDlTCJi y,napHHe 
BOJlHY. qaCTL aux BO.llH JtOI'OMll'l' np6meJtmYJ) y,napHYJ) BOJlHY, 
BCJl8JtCTBBe ~ero ee alllLlll!TY.Jta B03paCTaeT. 

t 
Ha pac.3 CX8M8.TH~eCRH H3O6pa

&eHa nOJJY'laeuaa B 3a,na~e 2 BOJl.HO

BM xapTBHa B nepeweHHIDC m , d • 
a ea pac. 4-cocTORHJU! B npoc.noAxe 
H ea npome,!Ullel H OTpa&eHHOI BO.nllax 
B nepeMeHBHX fJ,~. 

Pac~eTY npOBO,lU!JllilCL ,11,/Ui c.ne
JlYJ)lltel CHCTeMY, B o6.nacTH 
llE.X<S'P, SIJ./<-.Z~l/JtJ 
eaxo,llHTC.a Be111ecTBO A c ea~anLHWilll 
napaueTpaMH fJ4 =ll, JJo•llJ, 4,•11, 
U 0 = 11 • B o6.nacra ,j,1~X$!:,f/J. I 
H8XO,llHTC.R. B8lll8CTBO _$' C Ha~8JlLHbl
MII napauerpawH f'o • t', .f>.o ...-I, . 
E0 = IJ, U.:,-0• 
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YpaBH8HlUl COCTOruil!Ji 6Wlld B3.fl.
Tlil B BH.n8 . 

A; /J=(r-J)J'E'•t°g~{J'-,.OpK) 

~~= S, ./'p/f'-=IIJ, r==J, 

. u B Ka~ecTBe xpaeBoro yCJtOBWi 
npa .% • ,0 6WlO 38JlaHO 3H8'18JUU' 

Plic.4 u-s . 
B Ta6Jlll.Ue npKB8,Il8Hl,I H3M8H8-

H.ilfl ,IlaBJ18HHJl. /J II MaCCOBOR cxopocu /L RB. ~pOHTe npome.nmeR 
y,IlapHOA BOJlH.li B 3aBIIC.HMOCTM OT KOOp,IlHllaTl:l ~poaTa. 

Hs Ta6JulUJl BBJUIO,'ITO HMe8TCA O6.lacT1>,lll.llpB1ia KOTOpott B 
I2- I3 paa 60.ll,llle DUlPHBli npoCJ1OA1<11, B xoTopoA aJUlJlllTJ.Ila npome~
weA YMPHOI BO.IHH BWll8,'18M aMIIJUITy,Ila nanaDlleA BOJUW H 3TO npe
B!mlewae ,IlocnraeT ~ I9%. 

3a.Ila-qa pelllSJlaCJ, no Pa3HPCTHOl cxeMe I 1!3 [r] H no H3J10X8S
HOA BW11e cxewe .IlO mao,Ila y,Ilapaott BOJJ.HH aa npaBYJ> rpa.H.Key ca -
cTew c KOOp,IUUlaTaMJI X=IIJ/J. B r116p.11JU1ott cxewe saTpaTl:l Bpewe
HR 3.BM )l.JlJl. pemeHJUl 38,Il,BU OKa38.11I4Ch B ~ 50 pas uea1>me. 
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