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O IBIKEHNU JIBYX IY3BIPEN B JKINIKOCTA MAJION BSIBKOCTH
A. M. 'oaosun, A. I'. llempoa
(Mockea)

Hanekne CTONKHOBEHUA IY3bIpell B RKUAKOCTU MAJIO# BABKOCTH M3YdJalOTCA IPU IIOMO-
mu ypasuenuit Jlarpamua. @ysrnua Jlarpamka paBHA KUHeTHIeCKOH dHePruu WeaJbHOR
FRUIKOCTH, o0TeKaomed mysupn. OGo0menHbe BHONMTHNAE CUNEL BRIOIAOT B cebs cry Apxn-
Mela W CHJIY BsSKOIO COUPOTHBIEHUS JRKUAKOCTH mpu o6TeKaHumn Kakmoro myssips. Iloka-
3aHO, 9TO Aa3WMYTAJbHEI yron yTpamBaercss B De3yabraTe HANEKHX CTOJNKHOBEHW.
Paccaurana TpaeKTOpUsA OTHOCUTENbHOrO ABMKEHNA Ny 3bIpeil B ciydae, KOrja IBUKeHHe IPO-
HCXOMMT € JOCTATOUYHO DONBIION CKOPOCTHI0 OTHOCUTENBHOrO ABIKEHH, [IO3BONONEH mpe-
Aefpedr BINAHUMEM BA3KOCTH 32 BpeMsA CTOJKHOBEHHS, a TAK)Ke B caydae MeAJeHHOIO OT-
HOCUTENBHOIO JBMKEHUsI, KOIJa Bs3KME CHUJIBL ONpelefsAIoT ABMkeHne. llpuBefeHbl OleHKN
nuddepeHINANBHOTO 2PPEKTHBHOTO CedeHUs» YOPYTOro PACCESHUS U «CeUeHNA CIUAHMIA)
ny3sipeil.

1. ¥Ypasuenue Jlarpam:ka. PaccmarpuBaercs cucremMa u3 ABYX cdepude-
CHKUX Wy3sIpeil, pafuycs KOTOPHX paBHH a,(i — 1,2). IlycTts myssipn ABMKYT-
CsA CO CKOPOCTAMH U; B JRUIKOCTH C KMHEMATUYECKUM KOdPPUIUEHTOM BA3-

roctu v. llpemmonaraercsa, uro uucaa Pefimonnaca R; = w,a;/v  yhooBier-
Bopsor ycaosuio 1 < R, < 300.

CupTas moje CKOPOCTeH RUAKOCTH COBIATAIOIIAM C MOJEM CKOPOCTeH MIea bHOM UL~
KOCTH, IS MOTEeHIIAaJa MOJIA CKOPOCTeil MOKEO NOIYIuTh ypapHeHne Jiamnaca B ofiacTi,
rpome 1.’ < a; (r' =|r/[, ¥/ = r—1)

AD =0 (1.1)
T; — KOOD/IUHATH IEeHTPa i-ro Oy3updA. |'paHWdHble yCIOBHA NpHU r;’ = a; HMEIT BUJ
oD R e )
oo, ap=Ti (1.2)
1
n, KpoMe TOTO,
® -0 mnpmr— oo 1.3)

ITo moBTOpsIOMuUMCST HHAEKCAM MOLPAa3yMeBaeTcsi cyMmupoBaHne. C TOYHOCTHIO [0 dile-
HOB IOPAZKA (a/r)® BRIOYNTEIBHO (@ — CpeflHUIl pajguyc mysepeidl, r — paccTosiHHe Me-
Y UX LeHTPaMH) LI NOTeHI[najJa MmoaydaeTcs Clelylomee BrpaskeHme [1]:

2 o , 2 4]
I N g a, o a_ rza 10 a3 rf
O=—3 ot ef=—to— > e
st e (L@=B
r=[ri.r=ur—r,, AP =—F—— 5, &7 = 0. (2 == B) (1.4)

HuHeTndeckad 9HePrus uieaabHoN JRUJKOCTH IIOTHOCTH O, 00TeKaoOed cucTeMy IIy-
3bipeit, ABasiercss (QyHKuued Jlarpamska IS CUCTeMbI IIy3blpeil B KUTKOCTH MAJION BI3KO-
CTH, U ¢ TOYHOCTBIO [0 4IeHOB HopsAAKa (a / r)® oHa paBHA

T = 1/37p (aPus® + aPug® — 3a,3a8u,* A% usP) (1.5)
AHAJOTHYHO TOMY, KaK 3T0 chenano B pabore [%], mus o6o6imennsix BHEm-

HUX CHJI MOKHO IHOJYYUTH CJe[YIOllee BhIpa;KeHUe:

Qi =— %Pai — 12 mpa; (uiu o }Iaﬁ
7

—1

.BA‘F"‘)' (1.6)
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Tarum o6pasom, MOKHO HanmcaTh ypapHeHme Jlarpamxa B Buje

dat ou 81'{: Y1 AL

IJIA CHCTEMBI IY3BIPeil B JRUAKOCTH MAJIOH BsASKOCTH C TOYHOCTHIO 7O WIEHOB
mopsaxgka (a / r)® BRIIOYATEIHLHO

: IN"! 18 1
—_— = Kiaz%zﬁ Uy’ — 2 <ga -+ gaZSgBABa\ — = (ula + —a23u2BAﬁa>

2 Aar®
dus* 3 NPT 3 1 3
2 __ Y a |2 . a | — g.31y.BARx
(1.8)

IlpaBas gacrp ypasuenuir (1.8) cojepsKuT YyCKOpeHUA OT KOPOTKOAEHCT-

ByIOIUX CWI TUAPOIMHAMHUECKOTO B3amMOjeHcTBus myssipeir F, yOnBaio-
IIX KaK 7 *. & TaKKe JaJbHOJeMCcTBYIONe CHIIbl, yObIBAIOLUe KaK 7 °.

Cunras u,, U, BeIWIHHAME HOPAAKA U, = ga® /9 v CKOPOCTH cTamuoHAap-
HOT'O IOJ'beMA MY 3LIPA CPEJIHET0 PAJNyca @, JeTKO OLEeHUTh HOPANOK BeTHUNHE
yckopeHUit or-cun F u Q:

Orciofa BMAHO, 9TO €CJIM PACCMATPUBATHL 3aHady O CTOJIKHOBEHHH ITy3bI-
peii B obiactu

ria<g(ayga/IvE=R/9 ' (1.10)

TO MOKHO mpeHeOpeusb HAIWINEeM cuI () IO CpaBHEHWIO ¢ F W Torja ypaBHeHu:A
(1.8) mpumyt BuUZI

du™ 3 AAPY 18v
_.# _ o a23u23 — Us¥ Vorer 77
dus* 3 5 OAPY . 18w
T = gafu}g arc Uy — 2 as (111)

ITH ypaBHEHUs HPUTONHE M AdA r /a —z R /9, tak kax B 2710 ob6aactu
YCKopeHus 0T cuil () mpeHeOpeKUMO MaJIbl IO CPABHEHUIO C g.

Hax morasano B mpemsigymein padore [2], ypasuenus Jlarpamka npumenn-
MBI AJI OMKUCAHUS ABUWKEHWS HMYy3BIpell B CHCTEMe, ecim yCKOPEeHHe KarKkIoro
Iy3BIPS MaJo MeHseT ero CKOPOCTh 33 BpeMs Hopsaxa a / u, KEciam o6osHa-
YUTH Yepe3 b mPUNeNbHHE mapaMerp, T. €. PACCTOSTHUE HanboJbHIeTo COImKe-
HUS MERAY TPAEKTOPUSMM ABYX Hy3HIpell B OTCYTCTBME MX B3amMOJeHCTBU,
TO MaKCUMaJbHOE 3HAUeHWE YCKOPEHMS, OOYCIOBIEHHOTO MAPHHIM B3aMMO-
neficTBreM, OKashBAETCA BeAWUnHOM mopaaKa a’u,2/bt. 3a Bpema mopsaaka a /u,
u3MeHeHIe CKOPOCTH IY3EIPA YOOBIETBOPsAeT HEPABEHCTBY U (a /b)Yt << u,, ecan
(a/ b 1.

Taxkum o6pasoMm, ypasHerusa (1.11) mpuMeHUMBI IS OMHCAHUA [AJEKUX
OapHBIX CTOJKHOBeHuUil myseipei, ecau (a / b)* < 1.

2. O gBuskeHNH [IBYX my3bipeil B meanbHOM skugroctu. Y paBuenus (1.11)
MOTYT ObITh 3aMeHEHB 0oJiee MPOCTHIMHM, €CJIM PACCMATPMBATH  3ajady o
CTOTKHOBEHNW Dy3BIpedl Npu ycJa0BUM, 9YT0 3PPeKTUBHASA JIAUTEITbHOCTH
CTOJIKHOBRHUA T, = b / u_(4_ — HavalbHAsA CKOPOCTH OTHOCUTEIHLHOI'O JBU-
JKeHNsA Ty3bIpeil) mpeHeOpPeXMMO Maja mo cpaBHEHH ¢ T = a?/18v (Bpeme-
HeM PpelaKCaluy CKOPOCTH IY3bIPA O] AEHCTBUEM CHUJIB BA3KOCTU U CUJIHI
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Apxumena). Torga usmenenne cKopocTeil myssipeil Ipu B3auMHOM PAacCTOAHHAN
r ~ b Oymer ompefeNATHCA IJIABHHIM 00PAa3OM TeMH jKe CHJAaMH, YTO K NPH
JOBILKeHWH ITy3Hpeil B WUAEATHHON JKUAKOCTH B OTCYTCTBHE BHEINHHX CIHLJI.
Ilpoune cuner 3a BpeMs T, He yCHEBAIOT CYI[ECTBEHHO WH3MEHUTL CKOPOCTH
CTAIKUBAIONUXCA Iy3BIpeil.

Taxum oGpasoMm, B obnacTu r ~ b U3MEHEHHE CKOPOCTEH Iy3hIpeil OmHCH-
BaeTcsA ypaBHEHUAMU

dula 3

= as%usP OA"" ., dus* 3 5 . 9APY
= — 2 a3, ouy

uLY (21)

ABJAIOMUMACA ypaBHeHuWAMHu Jlarpamxa s aByx cdep, ABIKYIIUXCSA B
ueajJbHON JKUAKOCTH B OTCYTCTBHE BHEINHUX CWi, ¢ ¢yHKumedr Jlarpammxa,
onpepesnseMoil BrpaskeHueM (1.5).

Wz umrBapmamTHOCTH ¢yHKumH Jlarpamka OTHOCHTEIBHO IIAPAIIEIBHOTO
CABUTA F; —T; |+ a, a = const ciefyeT 3aKOH COXPaHEHHUsA CYMMAapHOTO HM-
oyJabca

P = muu* + mau,* — 3/, (a® + a5®) mym, (u® 4 upP)APe

my — a® /[ (a® + as®), my — a® / (a:® + a.®) (2.2)
BBenem BekTOp OTHOCHTEIBHOW CKOPOCTH
u=u;—u, (2.3)
YpaBHeHUEe, OMHMCHBAWIEe U3MEHEHNEe u, JIeTKo moxydurh us (2.1)
o AAPY
= — = (a:%usPus¥ 4 as®uqPuyv) ar® (2.4)
r

Ecau (2.2) u (2.3) paspemuTh OTHOCHTEILHO] U; U U,, IpeHeGperas die-
Hamu nopagka (a / r)3

Uy = P + nmsyu, Uy = P miu (2.5)

u mojcrasuTh (2.5) B mpaByw 4acth ypaBHeHHsA (2.4), TO HOIyUuTICA ypaBHe-
Hue [Js OTHOCUTENHHOTO [BU)KEHWsS ITy3Hpei

3 3 3 3 Byx aABY
_:—7(411 -+ ay®) (PP + mymouuy) pacs
r

9TO ypaBHeHUe pemIaeTCs MeTONOM IIOCHefoBaTeNbHBIX npubnummenuii. 3a HyITeBoe
npubamKenne BHOUpaeTcs ABIKeHUe My3bipeil 6e3 nx B3auMojelcTBUA

r—b-u.t (2.7)

(2.6)

b — BeKTOp NepHEeHAUKYISPHBIA CKOPOCTH U_ OTHOCUTEILHOTO ABUKEHUA A0 CTOTKHOBEHNA
IJIMHA BEKTOpa b paBHA MPUIEIHHOMY PACCTOSHHIO. BeKTOp b Je/KUT B IIIOCKOCTH, IPOXO-
IAnledl 9epes LEeHTP BTOPOr0 MY3HIPsI U TPAeKTOPHIO OTHOCHTEILHOIO ABMKEHUS IePBOro my-
3BIPA B OTCYTCTBHE UX B3aMMOJeHCTBHA.

B mepBoM mpmOIMIKEHUN I OTHOCUTEIBHOM CKOPOCTH ITOCJHe CTONKHOBeHHUS U, MOIY-
9UM CllefyIonue BEIpaKeHUe:

3 —I—‘OO 2y
u+a: u_a——z-(al“’—{—ag?’) 5 P‘g
—COo

el Al 2.8)

IMocaenunii uaeHn ypaBHeHusi (2.6) sBIsercs NOTHOM NPOU3BOAHOW 110 BPEeMeHU

A*Y OA*? d 2
66 = u¥ = uP e uY = o A pB (2.9)
r r

ub

U [I09TOMY WHTerpai, B3sTHIl 0 BpeMeHH B GecKOHEUHBIX Ipefedax OT BhpakeHHA (2.9),
paser mymo. Murerpan (2.8) ymoOHO BHUUCIUTHL B Ccjefylomedl cucTeMe KOODAUHAT
(¢ur. 1): och z HampaBJieHA BJOIb CKODOCTH U_, OCh z B MIIOCKOCTH BEKTOPOB u_ u P mep-
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HeHAUKYIAPHO U . OCh y HEePIEeHNUKYISPHO OCAM z W z. B 3TOil cHCTeMe KOOPAMHAT MOJI-
HBIl UMIYJIbC P MeeT KOMIIOHEHTHI

P, = Psinqa, P,= Pcosa (2.10)

Ifle 0. — Yroia MeKAy BeKTopamu u_ u P.
BexTops, TeKamue B mIocKocTH z — 0, OIpe/leIAI0TCA COOTBETCTBYIONIMMU KOMILIEKC=
HBIMHA dmcjiaaMi z + iy. Torfa BeKTOp b mpuMeT BUJ

b= be® =z iy (2.11)

Bo BBefeHHOI cucTeme KoopiumHAT HHTerpai (2.8) mpeoGpasyercsi K TaKOMY  BhIpa=
KEeHHIO:

3 a3 3 e 0 1

adtad 02

- PZsin2a F o T —dz (2.12)
—o0

u,.—u

M3 5IeKTpOCTATUKM HM3BECTHO, YTO MOTEHIHUAJ IJIOCKOI'O OIS PABHOMEPHO 3apssKeH-
HOI 6eCKOHETHON HITH C IMHEHHON MIIOTHOCTHIO 3apsfia efUHUNA paBeH — 2 Inb = — 2 Re
Ln b — meiicTBUTeNbHOH YacTH aHanuTHIecKod ¢ymrmuu. WHTerpan (2.12) aBagercs Ha-
[OPSKEHHOCTHIO MONA C TAKHM IMOTEHITUAJIOM.

Bocmonbayemcs Tem, 94TO [JA NPOM3BONBHON aHANUTHIECKOH QyHKImu f (b) oT apry-
MeHTa b = z + iy B cuiy yciaoBuii Komu — Pumana

df
] ox db (213)
Torpa mpu momony Gopmynsr (2.13) Jerko momryIursb
+o0 - o
¢ o1 /0 0\ d 02 , o0 1 d3

Nrax BEKTOP CKOPOCTH OTHOCUTEJBHOI'O0 NBUKEHNIs PaBeH

a® - ad

6 —Piz—sinzoc——briem‘*’ (2.14)

Bekrop ckopoctm oTHOCHTeNBHOTO ABWIKEHHA ., KaK BumHO u3 (2.14)
C TOYHOCTHIO /[0 WIEHOB mopAfaka (a / b)® BKIOIUTEIHHO, COXPAHAET CBOIO

nauny |u, | =|u_| u oupenensiercss yriaom 0 Me;KIy BEKTOpPAMH U ¥ U_ U a3H-
MYTaJIbHBIM yIJI0oM | B miockoct z = (. Yraer 0, | M0/KHO BEIpasuTh 4epes
IapaMeTpsl CTOJKHOBEHUS (2.4%)

0 = 6(P /u_)? sin? o (a® + as®) / b3, =3¢
ABUMYTaTBHELL yrOJ yTPAWBAETCHA B PE3YJib=
TaTe AefCTBUA HENEeHTPAJIbHBIX CHJ HPU CTOIK=-
HoBeHuu. B mHTepBase yrios w. P + di mocie
pacceAHMA IOIANA0T JACTHIEL ¢ HEePBOHATAIb-
HBEIM YTJIOM B WHTEpBaJje

Yg y Mg+
a TaKKe
VY st 2w, YgpA=23 w + Ys

ITpounrerpupoBanHoe 10 a3UMyTAIbHOMY

yriay ¢ nupdepeHnuaIbHOE CeIeHUE PACCEeTHUA
MO;KHO 3aIHCaTh B BUJE

l(_w__..

ds = 2n(*/3)" (a:® + a5®)" _ o —:S—s
e =2 3" —  (216)

B pesyiabTare CTOJNKHOBEHUs nysmpefr BEKTOpP CKOPOCTH OTHOCHUTEJIBHOI'O
IBUKEHMA II0BOPAYMBAaeTCsA Ha YTIoJ 0. KoMmonenta CKOPOCTH IIePBOT0 IIy3bI-
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pA BAOJID IEPBOHATAJBHOTO HANIPABJICHHUA U_ YyMEHbIIAeTCA HA BEJININHY

myu_ (1 — cos 0) =1/, myu_ 62 (2.17)

Bennunna THma cpepHeil TepAeMO#l CKODOCTH NYSHIPs, CPENHER CKOPOCTH
U3MEHEHUS DHEPIHH NPH CTONKHOBEHWM TY3HPA C APYTHMH, KAaK H3BECTHO
n3 KWHETWIECKOX Teopmm TasoB [°], ompemesnserca TpaHCIOPTHHM cedeHHEM
CTOJIRHOBEHUS

5= (1 —cos)ds (2.18)

OCHOBHOH BKJIaJ B KOTODHI, Kak BuAHO u3 (2.16), BHOCAT OIH3KHME CTOIKHO-
perus. Ilpexmomaras, gro (2.15) mo mOpPAAKY BEJWYHHE CIIPABEIJINBO BIIOTH
1m0 0 ~ 1 MOKHO HOJYYUTH

0, ~ (e + ag)? lugxu,l® / u * (2.19)

IIpemcTaBiser WHTEPEC OINEHKA MAKCHMAJIBHO BO3MOKHOTO B3HAUEHMSA
0,. Ypasmerus (2.1) cupasegnussl npu b/ u << a®>/18 v, 1. e. npm u_
18 v b/ a% [up X w,)? < up2u? . Ilosromy

0, <K Yys  (ay + ay)’R (2.20)

TaxuMm 0Gpaszom, Ay GIUBKOr0 K W30TPOIHOMY DACIPEIeNeHUI0 CKOPOCTei
OTHOCUTEIHHOTO JBWKEHWA TPAHCIOPTHOE CEeYeHWE CTOJKHOBEHHS MOKeT
CYIMECTBEHHO IPEBHIMATh TeOMeTpHIecKoe CedeHWe CTONKHOBeHuWs. Ho mus
cIydYas CTONKHOBEHWA My3Hpell ¢ mapasielhbHEIMHA HAYAIbHLHIMA CKOPOCTAMH,
xax ciaenyer us (2.19) o, = 0.

IIpm mocrarodHO MAajoM IPUIEIBHOM IIapaMerpe CTOJIKHOBEHWE Ty3HIpei
MOKET CONPOBOKIATHCA WX CIUsAHNEM. BeposaTHOCTH TAKOTO HpOIecca MOKHO
BHPA3UTh U€Pe3 «cedeHne CIUAHUA ITY3HIpeily.

PaccMOTpUM TPAaeKTOPHUIO OTHOCHUTENLHOTO IBIW/KEHUA IY3HpPei B uaealb-
Hoit smupkoctu. M3 ypaBHeHui (2.6) ciaexyer, 9T0 IPOEKIUEU paguyc-BeKTOpa
r Ha IIocKocTh z = (0 m 0Chb z PABHE

N . u-t z”
24 iy =beo— oL (D i 2§ (PP o 5) AP da

Lt_2

u_t

r—y it ot S (P*PP 4 mymou_*u_P) A*® dz (2.21)

BraucieEne COOTBETCTBYIOMUX WHTErpasioB mpu momomu (2.13) mpuBoguT
K CIefyImeMy pe3yIbTary:

zpiy a13—§—a23IP2[ <r—[—z__> o sie
F =TT T 2 —— — 7 )sin‘ae

. ; bz . ;
— (1 + T> sin 2ol — r—ﬁ sin 20, cos @e'® 4-

b3 . , b3 .
+ = (cos® o — sin? & c0s® @) e"P] -+ mymy — e”l

z—u t-% iz;sa—f{sz[(i + {$> sin? a cos 2 —

r: (cos® o —sin%?a cos? @) —- sin2acos (p] —mymy =t (2.22)

o

3 IOMTO, N 3
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Ycnosme mpumernMoctr ypasmerwii (2.22) (a / b)*(P/u_)? < 1, BomoasA-
eTCsI ¢ yIeToM TOTO, 9T0 U 15 v b/a®, P ~u, IIA JaleKux CTONKHOBEHHWA
¢ IPHIEIBHEM IapameTpoM 0 = a(R / 18)%. CroarHOBeHHUS, IPOUCXOTALINE
¢ MEHBUIMMHI UPWIEILHBIMHA IapamMerpaMu B mHTEpBale a <X b < a (R / 18)%,
TMPHBOJAT K PACCESHMIO HA HEMAJhle IV, a ¢ HDPUIEIbHHIMEA MapaMeTpaMn
b <{a MOTYT UPHWBOAMTH K CIMAHMUIO IIY3HIPEIL.

OcoberHO mpoCcTO# BHA uMeeT TpaeKTopms (2.22) mast caydas CTOIKHOBE-
HUA Iy3HPeil ¢ mapaLielbHHMH HAYAJIBHBINME cKopocTaMu (o = ()

siy=bew(l+e—), z=utll+e- (2.23)

Kar Bugno us (2.23), ceuenme CAMSAHUA IMy3bpeil B ciIydae TBUKEHUSI CO
CKOPOCTSAMHI OTHOCHTEIBHOTO ABIGKEHNA U4 > 18v / a mpu oo = 0 gomKHO GHITH
HECKOJBbKO MEHBINE, 96M FeoMEeTPHIeCKOe CeYeHHMe CTONKHOBeHHUA it(a, + a,).

3. KBasucragmonapuaa 3agawa. PaccMarpmBaercst 3ajada O CTOJKHOBE-
HUW Iy3bIpell upm yciaoBum, 90 3QQeKTUBHAA [INTENBHOCTH CTOIKHOBEHWS
To— b/u_ BeiUKa IO CPABHEHWIO C BPEMEHEM pPelaKCaIlil CKOPOCTH KaJKIOIr0
oyswipsa T = a2/ 18 v (i = 1,2). Torma yckopenme RayKmoro mysHIps

du; ’

MOJKHO CUHTATH NIPeHEeOPesKMMO MaJioif BeIWIMHOW II0 CPAaBHEHWIO ¢ CUIOH
BS3KOTO TPEHWA.
YpaBHeHNE ABU;KEHHS Ny3HPeH MOYKHO MPECTaBUTD B BHUIE

(3.1)

3 .
Ug® = — 2T98% -+ — @:1"TolU+® UL

CKOpPOCTh JBUIKEHMsI i-TO IIY3HIPs Mamo oramgaercs or — 21,2%. Ilosromy
(3.1) MoykEO 3aMEHHTH Ha ypaBHEHUS

U = — 21,8% — 6a,’117,%°g" u:a‘ a o7
r
(3.2)
AAPY
Ug® = — 2T58% + 6a,°1,°TogP

Ionaras, 4ro |a; — a,| << @, @ = @, MO;KHO IIOJIYINTH ypaBHEHHE OT-
HOCHUTEJNHHOTO IBIKEHNUA

= — 2ATg* — 12a%13g® ——

3.3)
At = T=T
B monspmoit cucreme xoopammar r, 6(r = |r|, 0 — yrom mexuy g u r)
ypasuenue (3.3) IIpI/IHI/IMaeT BHJT
3.3 o OCOS? 6 — 1
—~2Argcose+ 36a%13g? = —
(3.4)

~— = — 2Atg sin 0 + 36a31%g? ——
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Orcroma cienyer ypaBHeHNE TPAEKTOPHUU OTHOCUTEIHHOTO JBUKEHUS

d 3c0s20— 1 —e*cos0
£d6 ~  sin20 — e=sin @ (3.5)
r 1hAana /Aa=a; — ay
\Ra') \R = ga3/9v2)

Tlocie mmrerpupoBanus (3.5), Holydaercss ceMefCTBO TPAaeKTOPHH 3aBHCA-
mux ot napamerpa C

E?sin20 = C & J/ C2— sin®0 sin 20 (3.6)

Bup mHETErparbHHX KpPHBHIX B IOJNAPHHX KoopamEarax E. 0 mpexcraBien
Ha $ur. 2. Ypasmenue (3.5) mMeeT 0coOyI0 TOUKY: CEJJIO

cos0, =1/V5 E&*=2/Y5
Wmrerpanbuaa kpmBas (3.6) mpoxoguT depes CemIo, ecan
C =C,= (4= 0.76
[ BuiKeHMe BAONH TPAeKTOPHHM ONHCHIBAETCS YPaBHEHIEM

A, sin20

Kaxk BugaOo m3 ypasHeHus (3.7), B3amMOJIeCTBNEe TMy3hIpell HPOHMCXONNT B
o6racTH, pasMepH KOTODOW II0 TMOPAAKY BEJHWYMHEl COOTBETCTBYIOT § = 1.
I nnTeqbHOCT: B3aMMOJEHCTBHA OKa3HBAeTCS BEIWIMHOW mopsAnka §
Opnaxo, ecan C — Cy<LC,, TO XxapakrTep-
HOE BpeMA - B3aWMOJEeHCTBUA CYHIECTBEHHO
Bo3pactaer. B »ToM cilyZae B OKPECTHOCTH
rourn 0, = arc cos'/;} 5 ypaBHEHEE TPaeK-
TOPUU

— 5, [C+ V€2 Co2 + %25 Y5 (06— 0,)°]

BpeMsa mpoxoykpeHUs yUACTKA TPAEKTO-
pum or 0 = 0, mo 0, — A0

3 de CoAD
AL YOl e M e
RO 7 e N A T
npu crpemiaeHnu C K C, COLEPKAT JoTapud- dur. 2

MHYECKYI0 PACXOIUMOCTE.

[MoaTomy MoxHO cUmMTaTh, 9TO Iy3HIPH MOTYT 06Pa30BHBATh HEYCTOWUMBOE
CBA3AHHOE COCTOSHME ¢ KOHEUHHIM BPEMEHEM JKMBHH.

Ypasrenna (3.2) cnpasegiusw, ecam b/ u_ > a®> /18 v, 1. e. Ad/a <L

9b/Ra nur > a. OnEaKo, ecliu MONAraTh, 9T0 9TH YPABHCHIA TPUTOTHE A
TpubIMKeHHOTO ONNCABNA CONIKeHNA Iy3Hipei 1 B cIydae 7 ~ @, TOTIA CTONK-
HOBeHVE Iy3Hpeil, B Ppe3yibTare KOTOPOTO IPONCXOJUT HENOCPEAICTECHHO®
X KacaHWe, OCYHICCTBJIACTCH, €CHY IPUIETbHEI mapaMerp

b<b, ="a} Co(Ra/ A a)h = 0.88 a (Ra | Aa).

Tar MokHO omeHMTL Haubonbimee 3HAUCHIE CEUCHHA Iy3Hpel, OPHBONA-

e K uX CIAMAHUIO
6, = na*Cy Y Ra/Aa (3.8)
3*
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Jlns paccMaTpuBaeMbIX CTOJKHOBeHWH b<C b,, I0O3TOMy u3 YCJIOBUI
CIpaBeJMBOCTY ypaBHEHHU (3.2) ciemyer, 9To

A ala <<€ 9 | R2Y co):R
Tarkum o06pasoM, B paccMaTpUBAEMOM HPUOIMKCHNN
0y > ma*(R | 3)%s

Pacxomgumocth cedenus mpu Aa — 0 orasmBaercs HECYIIECTBEHHOH MpuU
pacdere cpegHEro 9YWCIA CTOJIKHOBEHWI B eUHWIY BPeMEHN, OTHECEHHOTO K
OHOMY IY3HIPIO, JJIs CHCTEMHl CO CPeIHHM THCIOM Hy3hpeil B efuHUIe 06bHe-
Ma, paBHBIM [V:

FAN 1

— — a2 5%
= —u o, N = na £ NCO(

s
RAa ) (3.9)
OpU YCIOBWH, 4TO CPeJHUI Pajuyc my3Hpell paBeH a U Cpe/He-KBaIpaTHIHoe
OTKJIOHEHWE Ad YMOBIETBOPAET YCJIOBUIO

Aala < 9/ RV C))'sR

Taxum 06pasoM, CKOPOCTH CAUAHUA My3HIPeil GAN3KOrO paguyca He IpeBH-
maer

ITH OIEHKH MO3BOJAIOT YTBEP)KAATh, 9TO B CIydIae CTONKHOBEHUIT My3hIpeit
GIM3KOr0 Paguyca BEPOSTHOCTH CIMAHUA ABJIAETCA BeIWIMHON TOTO jKe HO-
pAfKa, 9T0 W BEPOATHOCTL CTOJIKHOBEHHSA MY3HIpeil pajgmyca MOPAAKA ¢, HO
3aMETHO OTJIMYAIOMUXCA IO PasMepaM, COMKAIINUXCA CO CKOPOCTHIO U_ ~

/ 9v, OpE ycIOBHH, 9TO CEUIeHHE CIUAHUA O, ~ Ttal.

Asropwr Gnarogapar B. T, Jlermua n B. B. Tonmauesa 3a ofcyskjenne paboTs U 3a-
MedaHHA,

Hocrymuna 16 II 1967
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