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0 KHHETHUKE BO3bY)XJIEHUSA
JPEU®OBbIX BOJIH NJIOTHOCTH
OPH NONNJEP-9®®EKTE

Facemotrpennr kpazmianbeiiape s(pektul, conyrersylouie BoaOyxcienuio npelidossis
poad niotrocTy tpu 3ddexre Monmaepa, Iloxasana ajgckpaTHOCTh KBasuAUNeElHO Momen:
BO30YUULCHI HadBallibX BOJIL

ON THE KINETICS OF THE DRIFT DENSITY WAVES EXCITATION BY DOP-
PLER EFFECT, by M. N. Maksumov., Quasilinear effects accompanying the drift den-
sity waves cxcited by Doppler effect are considered. The adequacy of the quasilinear
model of the excitation of such waves is shown.

1. Beeneune, Dra padora NpomonKaeT cHcTeMaTUdyeckoe HCCAeL0Ba-
e AuQQepenuHanbibix 3(PeRToOR NexyJaApHbIX ABMIKEHHI 3Be3l B Aup-
depeniranbio  Bpamamuwuxcs  radakrigax  [[—5]. drtn auddepenii-
Adbhble 3(PPexTh NPOABIAIOTC] B H3MELeHHH B NPOCTPAHCTBE (IUIA 0Ce-
CHMMETPHYHOL CHCOTEMBI BIOJL pajmyca) 9SUEpPrHd NeKy/aspHoro (smnuui-
KJUECKOro) ApHxenns 8Besg. Takoe usMencyie 9HePrHH MEKYASPHOTO
ABUKENHs IPHBOANT, B CBOIO ouepelb, K ToABIeHHI0 >QMeKTHBHON CHIb,
obyeaasansaoiieil apeilporeie apuxenns 3sest. Ilpun srnx apeithopnix
ABHZKeNNsIX  3pesn  Janbo  Beaeacrsue  s(pexra  Uepenxosa [2, 3], aunbo
pesencrsie adpderra Jdonmmepa [I] MoryT BosOVIKLATLCA HEOCECHMMETPHY-
BLIE BOAHBL T0THOCTH, BaMHGCTE TAKOTO THIA BOJNH  QIpeleasercd, B
HACTHOCTH, BOZMOMKHOCTLIO OTOYKJECTB/IEHHA € HHMH CHHPAJILHOH CTPYKTY-
PRI ragaKTik

BosDyaiene o maoTHOUTH  BeaeicTBHe  ApeH(OBLIX  JIBIIKEHHI
spess (Apefiposiix BOAN IVIOTHOCTH) OUPCIENAeTcs B3auMOoJelCcTRileM Tio-
JBOJLL €O 3BC3AaMI (JOHA, 111 KOTOPOM PA3BEPTLIBACTCH BOJHOBOH [1p0-
nece, [Mpasnibio, Ho-BHAMMOMY, CHHTATL 3TO B3aHMOIENCTBHE KBaznauuell-
HbBIM, [0/1aras, YT0 OHO CBSI34HO JHUb ¢ MEMJIEHHBIN H3MeHeHHeM paciipe-
rerenun spesn (ona, a xoaebanus (as’oBoro pacnpeie’eHdst W TpaBuTa-
MHOHHOTO  T0JAfA B cHCTeMe ocralorest Jauneinbivu  [6—10]. Taxny o6pa
0N, B KBAsUAnHeHoM upubiugenuy Tpedyercs MeLTeHIocTh penaKcaluil
rona aust coxpavenus ycaosuil a(P(eKTHEHOrO BO3GYVKAGHUS KOTeGainil,
W no tex nop, noxa ammintyiga KoneGaHuil ocraeTcss MOCTATOWNO MAJOI
(4r00Bl OKa3plBaeMoe HUMI BAUAHDEC Ha IapaMerpul cpeabl GbLTo caaleim),
CopaBseiBo KRaspauneiipoe paccmorpenue. Tloaromy ocHoBHOII 3ajaueit
KHHETUKH BO3OYMIeHUA Apefl(oBEX BOMH IIOTHOCTH SBJAETCH HCCAeN0na-
uie 00pATHOTO BIHAHUA Maablx Kodedannil B cucrede Ha Qasosoe pacupe-
JRJIEHLE 3Be3/.

Hns sddexra YepenxkoBa (BosHE ¢ Ma/ibiMP 4acTOTaMH) 3Ta 3ajlati
paccvorpena B padore [4], ke ona e paceMorpena mist cavuasn sl
Ta Hounmepa (Bogubl BHCOKUX wacror). Ksasununeiinuii mexanusn oGpar-
toro Bausgnus xojedaunil upu agdexte Honmaepa npUuLnnEanbio TOT e,
aro i upu addexre Uepcuxosa. Mmenno usMmenenue (hasororo pacnpepe-
JEHHA 8BE3/ NPOMCXOAUT BCiaeACTBHE Apefida uacTun B node BoJHbl. Omma-
Ko koseGanys rpapnTANNOHHOTe noan i $asosoll niroTHocTH HMeoT Gosee
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CNOMHll XapakTep U BHOCAT B mpouecc csolo creuuduky. Kax u B pabo-
tax [1—4], paccMoTpeHne fAB/ISETCS JOKAJbHBIM H CYLIECTBEHHO orpani-
unBaercs 00JacTbio, GAM3KOH K MJIOCKOCTH CHMMETpHH cucTeMsl [1].

2. ¥Ypapueuue aaa Qyokuuu $asoBoii MIOTHOCTH (B CHCTEME C Heoce-
cuMMeTpuunbiyn xotebanusmu). Pacemorpuy auddiepedniiaibio Bpauar-
HYIOCS TaJqakTiry ¢ Be30YKIEHHLIMHI B Hefl MaJblMH HEOCeCHMMeTPHYHBIM I
komedannamu, C OTOBOPKaMH, ClellallbIMH B KOHIE BBEIEHHs, Halle Npi-
OUHKEHEOC PACCMOTPEHNE MOMHO BECTH B LMAWHAPHUECKOH cHCTeMe Ko-
opanuar (p, ¢, ) xondurypaunonuoro npocrpancrea. Och Oz HanpasieHa
BA0JAL OCH Bpallenns radaxTuxd. Hadaso cHeTeMbl xoopllinar coBnaiaer ¢
LeHTPOM Bpauenns, B OUAMHAPHYECKHX KOOpIHHATAX VIVIOBAS CKOPOCTSH
ppamennss Q=9 (o). Torna ypaeHeHne mias QyHRIEH (HA3CBON TIOTHOCTH

f=T(p g% Uy, Ve, U,) BAMUMWETCH B BH/LE:
df af Uy 0 ar g vy )d_f'
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34aecCh v, , V., U, —NPOEKIUN CKOPOCTH 3BE31 Hd OCH LHIHHLPHUYECKOM
cHeTeMLl woopannar, b =4 (¢ o, ¢, 2)— COOCTBEHHLIT [PAaBUTALUOHHEI]
norenn4a’jd raJddKTHKIL.

Bblﬂ,e{I!i.\l KPYroByIo CKOPOCTL 3BC3H H BBeIeM IepeMGHHBEIE OQCTd-
TOYHOR cKopoctu (v, =} v¥ + v%, a = arctgv, /v, , 'a‘,), TAE Uy, Uy,
Uy Tenepob 00031ATAI0T NPOEKLHH OCTATOUHOH CKOPOCTH hd OCH LU/~
LPHUECKO CcHCTeMLl koopauudar. Ypapuecune (1) mpuMET TPH 3TOM BUJ,
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Bo BBQACHIINT ViKe OTMe4ueHO, UTo KBA3NJHHEIHBIH  Mexalliaym cBA34H
¢ gpefion uactuy B nogae Boaunl, lfosTomMy yL0OHO BBLIRANTE B VPAR-
Hennn (2) cucremMarnueckoe (/AUHefiHOE N0 NOJMI0) LIBHIKCHIEC B3BE3L B NoO-
Jie BOJIHBI — IPABUTANHOHHE 1peid 3Besl.

[Tponenypa Buliesenns cpefHell CKOPOCTH B KUHeTHYECKOM VpABHE-
yuy (2) nssecrua [11--13]. Owna, oguako, rpoMosdaxa. Mu Bocmoanzyem-
Cfl A BHIIGJACHHS CHCTEMatHueckux 3(QQexroB npudammKeHubM acHMITO-
THueCKAM MeTonoM [14). C pa3sHOil CTEHEeHLI) TOYHOCTH CHCTEMATHYECKUE
ABMGKEHTI © MOMOLLLIO  9TOTO  MeTodd  paccuHTansl B padorax = [1-—4].

HauGodee TOUMBIA BIL YCPEANCHHLIX XapaKTepHCTIK a’; ‘:“ dz LhﬁiL-
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Odo3nauast 0CTATOUHBIE CKOPOCTH 3BC3J € BLIYTEHHONH M3 HuX Jpeil-
(hoBO{l CKOPOCTHIO CHOBA YECpPE3 U | , %, U,, HOJYUUM KHIETHuecKoe ypas-
Henpe a1 QYHKOMM pacnpelencuus [ ¢ BhlAGAeHHBIMH KPYIOBOf CKO-
POCTBIO 3BE3/L U CKOPOCTHIO I'PABHTAIMOHHOTO Jpefida:
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B ypapuennn (2’) aas yio6cTBa BBeLeH PeIyUHPOBAHHLIIN IPaBUTALHOHHLLT
MOTEeHIHa, T. €. MOTeHIHa , U3 KOTOPOI'0 BbIYTCHA UACTh, CKOMIIEHCHPOBAH-
Hasg UeHTPOGEeKHOA CHIOH, KOTOpas NMOATOMY BHIIAAAeT M3 ypaBHennil. Jna
PeAYIHPOBAHHOTO MOTEHUHANA COXPAHEHO MperkHee ofosmauenne. B pabo-
te [1] rpaBuTauitoHHelil Apeid He BBIAEAAACH B NPHBELEHHOH BBHILIC CHEH-
¢puueckoit popme. Taxoe BHIZEJCHHE YUPOLIAGT PACCMOTPEHHE JIHHEHHBIX 11
KBASHIMHEHHLIX 9(D(PEeKTOR U ofecreunBaeT KOPPEKTHBIT MpeaedbHblil nepe-
X0/l K HH3KOYACTOTHbIM KoJebGanusam [2, 3]

YpasHenue (2) — OCHOBHOEe LISl H3YUEHHS JHHMAMHKH (asoBOTO pac-
Ipeae/eHnst B 3BE3MHOIN CHCTEME ¢ BO3OYIKIEHHBIMII B HEH HEOCECHMMET-
PHYHBIMH MaJbIMB KofeGaHHAMI TPOH3BOMLION YaACTOTH.

DYHKIHIO PACTPCSTEHHS I TOTEHIHA TAKON CHCTOMB MOKIO Passo-
KuTh B pan dypue o q:

e
i o fo + X (fm'eml(? 1 fﬁm‘e Alm'“?)i
m=
COo (4)
Y= 3 (hpeifg b, e-img)

m=1

3neck f,, [ Y (B OTanune ot cayuas, paccMOTpPeHHOTO B padore [4]),
—TaKxke QyHKuMu yria . BooOuie ke x03(DOHINEHTH HATHCAHHBIX pa3-
NMOKeHud —dyuxuuu (¢, o, 2, v, , o, U,).

B pasaoxerun rpaBuTalMOHHOIO IMOTEHIHAIa  OTCYTCTBYET HYJeBOil
(lle 3aBUCALINIL OT yrja ¢) WieH Yo. Tak KaK Mbl II0Jb3YeMCSl NPHUBEIEH-
HBIM (peXyllHPOBAHHBEIM) TOTEHIHAMOM (CM. BHIIIE), TO HCHOJAB3yeMOe paz-
J10ZKE€HHE PABHOCH/ABHO MPEINOJIOKEHHIO (BIIOJHE BEPHOMY), YTO U B IIpolec-
ce Me/IGHHOrO H3MEHEeHHSI OCECHMMEeTPHYHAS YacTb MCTHHHOTO TPABHTA-
HHOHHOTO MOTEHNHALA cHCTeMbl cOaNaHCHPOBaHA LEeHTPOOEIKHOI CHION MpH
COXPAHEHHH, B CDeJHeM, CHMMETPHU BJOJb OCH BpaLIEHUS,

[Tpu pasnowenun B psag Oyphe npousBesieHust IBYX GYHRIWI [ u [o 110-
JIE3HO Clelvionee COOTHOIHeHHEe 1,14 KOMTOHEeHTH Dyphbe HX MPOM3BENEHNT:

(Fifdm = X- I, me—m' le, m ™+ B €, (5)
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57 = . n
VaHOmdeM kaxubdi o wren  ypasiemst (27) Ha 5 7o naterpu-
pyem B unrepsaice  (0,2) ¢ ucnoan3oBaHpesm  coornoumesuit (4) u (5).
Toraa aast dypbe-koMnoHenTr (GYHKIHI  pachpesiesieHus [, moaydacTes
J ] lm .
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CymMmupoBanne 1no uHaekcy m’ semercs ot 1 10 oo,

3. Kunetuxa zpoatounn ¢oHa. Oua onuceizaerci ypashenuem (27),
VCpeLHeHHbIM 110 yrjaaM ¢ u o, Peayawrar ycpeaseuus (2') mo o moay-
unM, noJgaras m=0 B ypaBHeHuu (6)
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Vpapucuue (7) caefyer pellaTh —pa3/OKEHHEM IO CTCHCHIM napa-
Merpa neosropoanocti {10, 16]. Torna B HyJeBOM [PHOIHKEHHAM  UJIE-
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HL B (PYHKLIHOHAJAbHON 3aBHCHMOCTH f, coorercrByIOllero aauabaTHuc-
ckoro uHBapuanrta [15] Ha uHTErpaJ 3HEpPrai. Tax 6yjaeT BblieaeH 3(]-
dexr ApeficoB AAA JOKAIBHOTO H3MEHCHHA [, ToaIbKO. YCpeaussd Mo o,
Moy UHNM VpaBHCHUE s H3MeHeHH s doronoit  (pasoBoil  UAOTHOCTH BUAA
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Im, Re 0603HaYaioT MHUMYIO I ACHCTBATEJBHYI0 4aCTR CTOALLEro nocae
HEX TPON3BEICHHS, COOTBETCTREUHO. 3HAK % OO03HAYAET KOMIIEKCHOE
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COMPSLKCHUE, § == 5 = Tl JAALHCHIIHX  CYIKACHUIT  OTHOCH-

2 do

TeAbHO XapakTepa 3soJionun GoHOBOI (a3oBOH HAOTHOCTH HEGOXOTHMO

SHAIHC ABHLIX BbIPAXKEHHI A4 KoJeOaunil (PYHKIUM pacHpefeseHHus.

4. Koaedanus Qpyukuun pasosoit muorHoctu. Oni onpepensiores, Kak

It B pabdore [1], MeronoyM unTerpupoBanus mno rpaextopusy [17]. B pasneqe
2 wacrosieil padoThl ViKe OTMeYeHO, 4To ypasHeuue (2') ominuyaercs or
VDAaBHEHHsT, HCrno1b30BaHHOr0 B padore [1] nast pacuera apefipoBbIX Ko.te-
Gannit npu Jonnaep-adppexre. TTosromy pacuer xomedanuit npuBeieH HHzKe
GTHOCHTEILHO TeTaNbHO, XOTS NPHHIHINAILIIO H He OTIHYAeTCST OT pacuerd,

cnenannoro B paGore [1].

Boigenasis B vpaBueHuu (6) B cymmax no m/ ugenst ¢ m’ = m=0 u npe-
nebperas HeAUHelHBIMH UJeraMil, TOJYUHM YpaBHEHHE I MaJbix Koseba-
Hufl pyuxuun (asoBoll WIGTHOCTH. D10 ypaBHeHne YA00HO 3anucaTh He 114
Dypbe-aMIvIat VI, a 10 KaKA0ro wieHa cymMm (4), KOTopble DaBHbLI aMIlIii-
TYlaM, YMHOXKCHHBIM Ha COOTBETCTBYIOUIMIT 3IKCHOHEHLIMAIBHBI (PasoBbii
MIOKHTETb. bylem orinyate ux oT Dypbe-aMOanTyi JonoJHHTeTbHBI
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B pabGore [1] mepmeie 1BAa ujeHa mpaBoi uacTu vpasHenns {11) Orii

OTMYIIEeHH,

Pewreniie ypasteln (1) sanpcenaetea B pOpile  BPEMCHIIOTO HHTC-

rpagsa BIoJs ‘izl]’);’H(Tt‘pih‘x‘mc
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Fw=_§ (--)dt. (12)

—_

(...) oGosnavaer npaBylo uactb ypasuenus (11), B391vi0 BLOABL Xapak-
TEPUCTHK, T. €., NePDEeMEHHbIe TMNOJ 3HAKOM HHTerpaJda cjaeayer CuuTate
caeayiomuMy QYHKUHAMH BPEMEHH, SBJAIOIUMUCH PEIICHUAMUI  CHCTEMUI
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Hunekc «o» 0603HAYaET HEKOTOPHIE HAUYAJbHBIE 3HAUEHHS KOODAHHAT 3BE3-
A6l B (a30BOM TNPOCTPAHCTBE.

Jl7s ynpoileHMsi BBIYMCJEHHN [IPABUJIBHO OYAET CYHTATh BbIIOJIHEH-
HBIM YCJIOBHE CHPaBeINHBOCTH JOKAJbHOTO (MO paivaibHOR KoopAuHATE)
npubaukenns. JeficTBUTENbHO, TMO JOKAJBHOMY DEUIEHHIO MOMKHO CYAHTb
O TIOBEJEHHH peIIeHHs B LEIOM, eCJAH 3TO JOKAMbHOE DEIleHHe YCTOHUYHMBO
IO OTHOILEHHIO K BHIOOPY HAUANbLHON TOUKHM HA PAAMaNbHOH OCH KOOPAHHAT.
AToT BOmpoc HOAPOOHO OJCYAACA /sl BOJAH B HEOXHOPOLHOH maasme
[10, 18—20]. B HeomHOpOMHOI CHCTEME MOMKHO BBECTH [JIs1 BOJH JIHIIL
JOKaNbHBEI  «BOMHOBOH Bekrop». Torga, 4rto6bl BOJAHBI B HPOCTPaH-
CTBEHHO HEOAHOPOJHOIl CHCTEMEe MOIJIM  CYIIEeCTBOBATh, HEOOXOZHMO,
uToObl HE HApVIIAIHCh, CYILIECTBEHHO, aMIIUTYAHble ¥ (Pa30Bble COOTHOLIE-
nusi B BosiHe. M3MeHeHue aMIVIMTYZAbl BOJIHBI, CBA3aHHOE C MEPEMEHHOCTHIO
B IPOCTPAHCTBE «BOJHOBOI'O BEKTOPA», MOMKHO BHIPA3HTH Uepe3 IpaiHeHTLl
GonoBbix mapaverpoB. OHo OKa3bBaeTCs MajblM, €C/lH Ha3BAHHBIE TpajH-
€HTBl MaJbl 110 CPaBHEHHIO C TNPOCTPAHCTBEHHBIM H3MEHEHHEM BOJHOBOTO
BeKTOpa. JTO fOL/IeiHee, KOHEUHO, TaK:Ke NpUEHMaeTcs MajbiM. ITostomy,
€CJIU U3 KOCBEHHbIX COOOpayKeHHH H3BECTEH NPUO/IH3NTE/IbHBIH 3aKOH H3-
MEHEHH§I PaAHaJbHOrO <«BOJHOBOrO YHCJIa» BIOJAL pPaiuyca CHCTeMBl (Ha-
npuMep, p "), To NoKaAbHOEe NPHOIHKEHNe OyAeT CnpaBelJuBO NPH H3Me-
HEHHH MapaMerpes CHCTEMBI N0 TAKOMY JKe MM 0onee MeNJEHHOMY 3aKOHY.

[Mpu JMOKaJLHOM PACCMOTPEHUH MOMHO mnpeHeGpeub paauaIbHLIMU
KoJe0aHUusIMU 3BE3J U HX JIBMKEHHEM BAOAb OCH Z, a8 HEOCeCHMMETpPH-

k

yeckue BO3MYLIEHHs ¢ DO/bLIIMM YFAOM HakJAOHA [(1gi = k*, Iarvsl'—:‘=
Q

k, — asuMyTaJbHOE W pajuasbHOE BOJHOBBle YHCJIa) MOMKHO paccMaTpu-

BaTh B lpeese fgi--co u npeHedpeub PaaUaJbHON KOMIOHEHTOH

rpaBUTAUMOHHON CHJB B 110/ BOJHLIL, 3aMeHuM B npasof wactu (11)

fo— < Ff,>, KoTOpas yxe He 3aBucuT OrT 2. Haxowen, OyjeMm CuuTatsh

BO3MYILEHHS DACIPOCTPAHAIOWIUMHUCA B [/JIOCKOCTH CHMMETPHH CHCTEMBL.

Torpa (11) ynpocTuTcst W npUMeT BUA

a(i’ﬁ) 0y 0<fo>
N de  dv

i
<l

e el - (117



Mpu KojAeBaHuAX NoJs Buaa ', = U, e M7= rae 4, — Qynk-
wuA 0T o, 2, kosefanus (QYHKUMM pAacOpele/eHHs ONPeAe/dloTCs UHTE-
rpaacm (12) ¢ upasoit uwactbio (117). PyHkuuAMH ¢/ MOA 3HAKOM MHTE-
rpajia ¢ VueroM CIeJaHHBIX YIpPOLLeHHi ABJAANTCA ¢ M «. Bum QyHxunit
© (#') 1 o (1) onpepesnerca COOTBETCTBY IOUUMY Y PaBHEHUAMY crucreMbl (13).

; i 1 @< > . . L/
Fo=— | {— BT il by, €XPL L (m g+ mt -+

lzp

p
i
2

miu n v | ,
i o e €08 {8y T ) €08 G, ———ru)l‘) :
) : S g s>
/9 < » = ! AT X
m;f' Z immexp|...] + ’—'g— g, X
X By sin (z, — 2 Lyexp ... ]}t (12)

rae |. .| ofosnavaer noxasareab exXp, COBNAAAOUMA ¢ noxd3aregemM exp
nepsoro uwaena B (127). Mujaexcsl y ¢, ¥ o, COXpaHeHs!, uTOOLI H30exaTL
My TAHUILEL,
Hag Belyucaenns uuarerpasa B (127) ucnoassyeMm pasaoxcHue
oo
eizcosy . ¥ is Jl\(Z) e—is 7,
§=-—00

rae J(2) — dyuxuun Becceasi. Jlagee, BbiOupas 3a f — HagaJbHBI MO-
MEHT, TOJy4YHM pelieHne 3afaud B J4arpaHKeBBIX KOOpAHMHATAX.
Hakonen, mepexoas x ammaurynam f,, umeem u3 (129

R A, P (S SR
==l Tt | X
=il (z,, _j_)
o 040 i
T mud
T e mR o el oo L
i(s—I) - T e
gim 9<fe> o .| 5 IDIOe U

2p go " ¥m i m v*

Lk
R b4 (s—1)

is=0) g i 1=De, ‘

I JUO) Js(D) e ] (14)
/T-S mv* | )
MQ e iy e et e (§4-1) 7
7.0 X
muo 1 dn (—«C \
i i Bl fan

5. KBasuauuefinpie npoueccn nepenoca u npofiema posdymaenus
BoJH. Ypasueuus (8’) u (14) npu usBecTHO CHEKTPaJLHOR HHTCHCHBHO-
cti KoaeBaHufl | 4y, | HOJIHOCTBIO pemaioT 3aiauy 00 u3MeHEHHH (OHO-
BOTO DACTIPE/IeI@Rust 3ne3/1 BUSOYIK/ICHUBIMI B CHCTEMe KOJeOaHHSIMH,
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[Toacrasum (14) B (8') u yepeauny 10 z,, T. €. BHUYUCANNM HHTErPA-
2=

T
Jbl  BHAA 5= ﬂ (...)da,. Bugum, uro
= év U -
/ 4 o v .
1k N i 15y 2 199 < '/:;, e Ly gji _/) = W A
<Im (iym "’I) 2 o= B I (‘L o dp Youp 4 “ov . |
Js2(6) e
I 2 dem == Im X = =
>< Mn E; m vl : Yo do i ": mu?, . (15)
S ol ! og
@ = ] £ = - e b—s % W) L) e 2173—"—:{;--5 ®

Mer Be OyneM BLIMMCRATL ApYyrHe cpeinue B vpasaewuu (8'), Tax Kas
[OJAHOE HCCHAENO0BaHNe 9TOTO VPABHEHUH He BXOAUT B 2471auy 2TOH padoTHL
OrpanuunMes ANIIE €0 KAUECTBEHHBIM KCCIETOBAHUEN.

YpaBnenne (8’) onuchiBaerT KBasuJHHEHHBIE NPOUECCH 0OMeHA IHEp-
rHelf, MOMEHTOM MezKIy uyacTHHaMu (oHa, a TakKe H3MEHEHUs B UX MpO-
CTPAHCTBEHHOM pachpele]eHun (MOoCPeaAcTBOM BO3GYIKIAEMEIX BOJIH).

Cpezu 3Besj cilefyer pasinyath ABa KUHEMATHUECKHX HX TUIA — Peso-
HAHCHBIe U Hepe3oHaHCHBble. Pe30oHAaHCHBIe 3BE3ILI MMEIOT CKOPOCTH, OJH3-
kre x (asoBoil cxopoctu BosHHL, ITpoune 3Be3nb! oopa33 10T KJACC Hepe3o-
HAHCHBIX,

[Tpu HeycrofiunBocTH pacnpenesieHus 3Bes/l, csnuamlog,u ﬂB,nEY_]TeM tba-
30BOT'0 Pe30HAHCA, PE30HAHCHElE 3BE3JLI B u(.JO\rV‘ rfepl 10 U MO-
MEHT 1 BO3OYTAI0T BOJHEL n;?‘[ﬁ%%ﬁlpp?afrdu X pacipeesenue MemHs-
eTCsl OmpejlesieHHbIM 00pa3oM 3a CUET nepepachpeieseHHs SHEPTHH U MO-
MeHTa MEXAY HHMH TOCPEACTBOM BOJH IWIOTHQCTH, DTO H3MeHeHHe HeoOpa-
1uMo. Hepesonancusie 3Be3/nl NpHOOPETAIOTIB I0JE BOJHbLI ONPEAETEHHYIO
KHHEeTHYeCKYl0 3Heprmio i MoMenr, Mamenséres raxae u ux ¢asoBoe pac-
npefesesne, XoTs 1 00paTiMbiM 05pazon.

OcranoBuyest Ha uU3MEHEHNSX B [POCTPAHCTBEHHOM paCIpeieSeHd
5Be31 kax Hanbooee BaXKHLIX (I XAPAKTEPHBIX) NPH BO30VIennu apeiido-
BLIX BOJIH TUIOTHOCTH.

Coraacuo cootHoweHuw (15) paBHeHue (8’) npuwmer Buj

1
*

& > 1 8 [ v 2m.
ar hé‘;l T ,‘m‘ -J3(L) X
/ m' v ~=1 .
, 4 Dz £ > I
X i (o —m'@ - ““7::‘;’1"““) ‘ <a’:’}+--- (16)

OuyuieHHble u/eHs ypaBHenus (16) colep:xar u/ieHbl C HepPeKpecT-
HBIMH TIPOH3BOJZHEIMU TI0 & M T, , CO BTOPOIl MNPON3BOAHON MO T, M TaK
aaJjec, :

Ypasueune (16) auddysuonnoro tuna ¢ kosgduunesrom 1updysun
D Buaa (C TOUHOCTBIO JI0 VCPeAHEHHs MO CKOPOCTsiM)

2
m 3
D=—2 3 M MO0 X
m. S K
» m' v-‘ o
N s p— b-—~sz\ . (17)
N 1‘

[Tpu orpunaresbuoctu Kosdpduuuenta Auddysuu D ypasnenue (16)
OMICLIBAET NPOCTPAHCTBEHHOE VIIOTHEHHE YACTHI[; IOJOXKUTENbHOCTH — HA~
NPOTHB, pacnapiBanie B rmpocrpancrse. Ilepeas cHTyauus BMeeT MeCTo LIS

N L
A g TP I (e:-)
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:I%EBH&HCHOI& obaacTty, BTopas — AMS . DE30HAHCHBIX 3Be3[, npHobpe-
310N IHEPTHIO B TIOAE BOJIH.

Kak \'opo_{m H3BECTHO 13 PU3HKU 1iaasnut {21, ii',)], fpH 1Ipoleccax KBa-
suAHHe ol pestaxcamy, cnycpizacMoil ypasnenien (16), nuddysun B cod-
CTBEHHOM chiblcae e npoucxonut. Iloauwi 1 Ié)l’ 15 QOHOBBIX 3BE3a B
cHCTeMe OVACT paBeH HYJIIO. CaMoynnomenue%e’mnaﬂcnmx 3Be3] ¢GoHa n
TOYHOCTH KOMICHCHDVETCS YXONOM «Pe30HAHCHLIX 3Be3J1 M3 TOH Ke oh.1a-
CTH KOH(DUIVPAUMOHHOTO TpocTpaHcTBa. Tax uro JIOKAAbHAsh MPOCTPAHCT-
penas [JiOTHOCTH (DOHOBOTO BEIECTBA OCTaercst NocTogHHoi. Oblero a1
CHCTCMDL TIepenacnne/ieeHus BelllecTBa He npoucxoiut. Hannuo auws npo-
CcTpancTBeliioe lepepacrpejesieHde 3Be3J PA3HOrO KHHEMAaTHYeCKoro (mo
OTHOLIe!HIO K BOAHE) THa, 00VCI0BACHHOe 00MEeHOM 3HeprHefl W yrioBbIM
NEeXYAAPHLIM MOMEHTOM.

Tpe s=0 u 21 uz @gopmyant (17) noaydaercsa xospdunnent aud-
dryaun pacorol [4]. Tlpu npoH3ROALIOM § JErKo HONYHHTD OTCHKY KO3 Pii-
unenta Aup@ysin D, ananoruynyio nodayuennoit B pabore [4]. Has storo
HYyKHO yepeanutnh (17) mo CKOpoCTsM U L H BOCIOJIL30BATLCA NPHOJIHKE-
HHeM, auajorHdnby CJeJaHHOMY PW BLIYMC/AEHHH HHTerpajga B AUCIepcH-
onron ypasuennn B pabore [1]. Torna yBupum, 4TO BpeMeHHas MiKa/a
KBA3H I UHEIHBIX [1POILECCOB OKAa3bIBAeTCS OOJBIIOH 110 CPABHEHHIO C Xapak-
TEPHBIMH BPEMEHAMH JHHEHBIX KosefaHuil. faxe 115 Npele’bHOH aMIIH-
TYALI TTOJIS1 BOJKB!, KOTZa Mbl npuiuMaeM Apefidopbie CKOPOCTH B 0J€ BOJI-
Ebi(cM, coornoiienns (3) ) mopsiika  CKOPOCTH a3uMyTaJdbHOro gpefida
peaeacrtsue  AHG(GEpPeHUNaIbHOCTH  BpalleHust  (CM. BTOPO€ COOTHOLIEHI2
cucrembl (13) ). A 970 ¥ 0O3HAUAET CMPABEVIMBOCTb KBAa3WJIHHENHON Momes:
BO30y < ieHns 1pefiQoBLIX BOJH IJIOTHOCTH, O KOTOPOH CKA3aHO BO BReje-

HHH. R @A LA )
Kax Bupuo 1z dopmyast (14)] @em Jommgepa «paboraers 1pi
I? o
k= -= > r_ T e, [NO-BHAMMOMY, B UEHTDPATbHBIX 00/1aCcTAX  CHCTEMBI.
19 0

Kax moxkaszano B padote [1], uacTorhl, H3/ayuaeMmble, HanmpuMmep, IPH HOP-
vanapHoM Jlomnnep-zhdexre o <mQ++ JHauuT BOJAHA C TAKOH 4ACTOTOI,
BO36yXKaarMas JIOKAJAbHO, MOIa Obl PACIPOCTDAHATLCA JHLIL B 00/1aCTAX
CHCTEMBI, FJI€ ee YaCTOTa MeHbIe 4acTOTBl COOTBETCTBYOWEro Jun16/1a10s-
CKODNO pe’oHaHca., DTHM OHA HE OTJIHYAETCS OT BOJH, PAaCCMOTPEHHLIX B pa-
Gorax [22]. B cayuae addexra UepeHkoBa KpHTHYECKOI 00/1aCTbIO ABAACTCH
obaacTh KOpOTaluu.

Haxonen, nocieannii BONPOC, KOTOPLIH 107KeH ObiTh 00CYZKAeH, MOZKer
Jau 3Heprus auddepeHunasbHOrO BPAIIEHHS, 3aK/IIOUEHHAA B IEKYJSPHON
nBUKeHnH, obecrieunTh BO3OYIKAeHHe chupaibHOro ysopa. Kax ussecrHo,
Tpebyercs, uTOGLI MOTEHUHMAJ CHHPAIbLHOTO Y30pa  COCTABJIAN HECKOJbKO
NPOLEHTOB PeryIApHOro NOTEHIHANA CHCTEMBL st OObsICHeHNs Habaoxae-
MBIX COTYTCTBVIOUTHX (DEHOMEHOB,

Dueprus NCKYAAPHOLO BPAWATCABHOIO  ABHACHHL 3BC3A U somer
v

ObiTh onenena kak U~ p-op = —=—y rA0BOIT MOMEHT 3Be3,(bl Hd 3Ii-

LUKJIRUeCKol opbute, » -— SMUMMKAHYECKa 4acToTd, &2 — YIVIOBAs CKO-
pocTh Bpatiesust cucrtemsl. Toraa sueprus jUdepeHiLuaibHoro Bpatice-
HHs £, 3amacenHas B TAKOM JIBIDKCHMH, CUPEAAHTCH  KAK  Pasyuna B
snayeHynax (1 MEKZY ABYMS TOUKAMH, HAXOMAILHMUCH  [d  PACCTOSIHUM

()U tz'a. . o
Al, 1. e. E- 3 Al~u- = A ecau wo— aauadarHyeckifi  HHBAPHAHT,

Jra oUeHKA HECKOJbKO gaHH}KeHd, KAK $ICHO M3 COLOCTaBJEHHA C COOTHN-
wenuamu (3), (13). Orciona BugHo, uto ecau Al nopsaxa L (L--xapaxrep-
Hag JJMHa usMeHenns Q), To Taxas obsaactb Morsia Oxnl CAYKHTL 00J1aCTbiC
JOKAJTBHOM reqepaurin CIIMPAILHOTO Y30pa.

12
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Taxkum 006pasom, oTomjleCTB/ICHHE CHUPAILHON CTPYKTYpPbl ¢ Apeiido-
BbIMH BOJHAMH TWIOTHOCTH JONMYCTHMO 3SHEPIreTHUYECKH, HO CYIIECTBEHHO 3a-
BHCHT OT JUICTIEPCHOHHBIX CBOHCTB 3Be3JHOH crcreMbl. KHHeTHKA Ke BO3-
OyJKJeHHst TAKOTO THIA BOJH, MO-BHAHMOMY, MPABM/TLHO OTpa)KeHa B mpH-
BEJIEHHOM BhILIIe JTOKATLHOM aHalmn3e.
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