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OB -y-CT0IATII{B0CTtr{ I{.}tOJIEBAHL{fiX FAS0BLIX ItrAP0B I,I BBDSI

A. Ii'. Ceoepnr,tti

BBEAEHI{E

Teoperuuecxoe Hsyqenue ycroiiutzBocru r.t xo,re6anuft saes4 H Apyrux
KocMHrrecxr.rx Macc I.rMeer QyIl4aueuraJlbHoe 3Har{eHue A,rrfl rroHHMaHI{fl

ycraHoBr.rBrxerocs cocrofrHAfl 6onuuruucrBa gBeeA H Irx pacnpeAeneHafl Ha

AHarpaMMe I'epurunpynra - Pecce,rs. 3ro usyueuue, Mox{Ho HaAenrbcrr,

cbrrpaer ocHoBHyro poJrb B o6rscsennu cyul,ecrBoBaHHfl rrepMaHeHrHbrxr

a rar()Ke HeperynspHbrx xo,'re6aszit nepeMeHHbIx 3Be3A, flB,rreHHfl HoBEilx

sBe3,[,, o6paeonauus H pasBurun gnoliuux H l{parHbrx cucreM H B .qpyr}rx
npo6neuax acrpo$usxxr.r H r{ocMoroHHLI. Ouo cnoco6so raxxe Aarb cBe-

.u,eHlis o xHMHrrecKoM cocraBe s croco6ax o6pasonauur 3HepruI,I BHyrpH
Be3A B 5'crcflullrcr,r cccrorHulr H BHyrpH 3BesA, repsrcrrlax ycrorluueocrr.

)/ca.rus 6o.[suraHc'rsa acrpoHoMoB Ao cux nop 6u,rx HalpaB,rreubr Ha

r{3}rqgsra seKosori ycroliuunocrlr sBe3A, Bblpa)Karoqerlcs s 3aryxa}rHH
lua.rrbrx Bo3MyrI,eHHri ,sne34uoro BelqecrBau. Pocce"rraHAoM [1], Koy,runror,r

12] H apyruuu [3] 6r'l.nr Har:r4eHbI yc,'IoBlzfl 3aryxaHr.rs ny/rbcauur? sres4u.
Teoprza uynscaqurt 6br.ra sslAsl{Hyra 344uHrrouoM [4] . O4naro ycrortuu-
BocTb CaMoro cocTOflHH'I paBHoBecHfl 3Be3AbI He H3yr{eHa a 4o"rtx<uofl
Mepe H c 4o,rxruorl crporocrbro. Prerrep [5] paccuarpnBa,r cryqaft nocrosu-
sofi n,roruocru, a fix<uHc [6] u Oorr [7] orpaHNuHBa/rLICbc,ryyqaeM,roMo-
,rora.IHr,txu 4eaxeulafi, Koropbre Ao[ycrHMbI To/IbHo B ycnoBr.rgx uefirpa,rr,-
Horo paBHoBecr4ff. Xopouro i.rssecrHru? xparepuli /("rrfl orHorrreHufl yAe,'Ir,Hbrx
re[,Tor noryqaercfl o6rr.IHo Izg oHeprertlqecrnx coo6paxeu]rui xaqecrseHuo
UnU yIIpOXleHHO, rITO OCTaB,llfl,'IO COliIHeIlHfl B erO IIpI'IMeLIHMOCTI,I K pear'I6-

Hr,rM cocrorrHt4flM panHonecrza [B].
Bn epnue crpo roe r.r c cJieAoBaHue ycrotlu i.iBocrH p aBHoBecnfl o rAer'rb Hbrx

rasoBbrx ruapoB 3mAeua ocyqec'I'Blr.t To,tuau [9], 6asr.rpyrrcb Ha npr.rHrl,Hrre

Mr.rlrHMyr\,ra notHoii rroreHrlr.ia./rbHori SllepfHH. Ero pesy,rrrar Hecr{o,rrbKo

no3)r(e 6H,r noAreepxleH s saurert pa6ore [10], rae ra ]r(e npo6,renra
H3yr{a,Iacb }ia ocHoBe TeopI4LI Ma/'ILrx xo"ue6auuri, BnepBbre rpanreneuuoii
[xnHcorvr n npo6,neme rpaBHraII[oHHoii Heycroti.lasocrrz ryMaHHocreri [ 1].

TorAa )I(e Mbr ,[,a,,ru MeroA H3yqel]Hfl ycroi;iuunocru rrrapoB 3m,1eua no,



HepaAr.raJrbHbrM ABrrlKeHLrrrM [12) u HecKonbKo uosxe [13] Aa,Tr.{ ol-leHKy
Btilttrrllrfl BparrleHr.rf ta3oBoto Ixapa Ha ero ycroi.iuHBocrb, a raK)r(e flpo-
Be,rrr{ HCC,(eAoBaHHe ycrorluizsocru z xo,re6ariufi ra3oBbrx ssesA tl4l.

B uacroguleii pa6ore Ha ocHoBe snes4uofi rHApoAr.rHaMHKH Mbr AaeM
o6o6qesae lr pa3BuTlre npo6,ueu ycrofiuueocru, Koropbre 6u.tla qacraqHo
H,'rk oplreHrapoBor{Ho paccMorpeHbr B rl[rupoBaHubrx Bbrrrre pa6orax. IIpu-
ssrnr? HaMlr c i937 r. [5] nreroa r4cc,rreA,oBaHua ycroirunBocrH IIo MaJrbrM

xo,re6autesrt c rroMorrlbro BapHar{r4oHuoli reopua Syu4aueHra,rrbHbrx qflce,,r

r.r reopeM cpaBueHr.rfl ora3brBaercfl BecbMa oQ$errunurJ[,i B perleulru prrAa

npo6neru. MeroA B. Parrla rro3Bo,rifler Aarb raKxe Ko,rruqecrBeHHyro orleH-
Ky pe3yJrF,Taroe. Pa6ora coAep)r(Hr o6qyro [ocraHoBr{y upo6"nelru, }ICC,/re-

,u,oBaur.re ycrortuunocru, ny/Ibca\uit u Hepa4aanbHux role6aHrar? ra3oetrx
uapoB 3n4eua. Paccrtorpeuo B,rrufiHr.Ie ALIcc[rIaraBHbIx areHToB u MeA-

JIeHHoro BpaqeHufl ua ycrorTulrBocrr, ra3oBr,rx mapoB. flpone4eHu auai'ro-

rHqHbIe HCCneAOBaHEfl A/Ifl HeBpaX{arcqEXCq 3Be3A, r{CtrbrTbJBaroIIII,Ix pa-

ArzaJrbHbre Bo3MylqeH[fl, H paccMoTpeHa BHoBb TeopHfl rrynbcHpyroIIlI,Ix
3Be3A. flo,nyueu psA BbIBoAoB, HMeroqr.rx sHar{eHrre 4"rr acrpo@HsrrKlr H

KOCMOTOHIIH.

Hexoropue MareMaTar{ecKHe pacqerbl rlpLIBeAeHEI B trpH,'IoxeHHH, qro6u
IIe SarpOMOXAaTL texcta. s

$ 1. O PABHOBH|I{H I{ yOTOiltII{BoCTII I-A.3OBLIX IIIAPOB

Oqenu nporsxenHoe o6laxo ra3a, 6e3 BpauleHaff, Mo)I(er B MHpoBoM

npocrpaHCTBe crycrarbcs n ra3osHIl [Iap, ec,'IH B3aI'{MHoe npHTrx{eHI'Ie

ta3oBbrx rracrurl npeo6la4aeT HaL ylpylOCTbIO la3a, Bo3Hxxarculetl or
HeyfioprrAor{eHublx 4nuxeuuft qacrull. Moxer .ns raxoii ruap Aocrlllnyrb
CocToflHr.rfl paBHOBeCHs u Ocrarbcn HaAonlO B SrOM CoCrOsst1u? B Ceoel{

KJraCCHrrecKoM rpyAe P. SuAen [16] ycrauoBlln crpoeHl'Ie ra3oBblx uapoB

B paBHoBec[H rtpt,t "trro6oir yfipylocrll ra3a. I'IccneAosauus asr'ruii-
Kr.rx acrposue1roe -- !,Nauca, S44uurrona u Malua -- noKaSaJIH 3Ha-

qeHHe rpyAa 3rlrAeua Llrfl Hayrw o CTpoeHHH 3Be3A H paCm[IpH,{H rlpeA-

CraB,ireH[fl O CrpyKrype ta3OBEdx IxapoB B paBHoBeCI{}I. O4uaxo, 6uno

6u pucronaHuo Ilonararb, r{To BCe I.I3yrIeHHbIe ,4,o cax nop paBHoBecHbIe

CTpyKrypbr COorBerCrBylOT yCTOftqHBOMy paBHoBeCHIo. COurieuae HCqe3.[o

6u, ec,ra MbI 6LUII.I 6u CnOCO6nbI LI3ytILITb XapaKTep ABHII{eHIzfl la3OBbIX

MaCC ruapt s 6,IHsocrH K AaHHOMy CoCTOnHHIO paBHOB3ClIf. He o6Hapyxue

AB6meHr.rii, yBOAnIIIHx B rerleHl.{e i'IHTepeCyrcIqHX HaC CpOKOB [Iap H3

cocTorIHl4fl paBHOBeCI,Ifl B HOBbIe, oT/IHqHbIe cocToflHl{tl, MI)I ornerunu 6lt
yrBepAHTe/rbHO Ha rlocraB,rleHHUfi nonpoc (cn. HwNe).

06parnM BHrzMaHI,te Ha HeKorOpble CropOHbI npO6,reuu paBHOBeCHfl

I'py6o tOBOpfl, II O r e p f sHeprHH I{ MaCCbI HeKOTOpbIM Te.rIoM H3MeHfler-

cfl, KaK KBa,(,paT eto pa3Mepx. 3ueprHn H Macca BHyrpH Tena Me-

,i cHocxu Ha MaTeMaT[qecKoe [p]InoxeHae oTMeqarcTcq B reKcTe 6yxeofi M
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Hfliorcs, Kar{ Ky 6 efo pa3Mepa. floarouy, flepexoAs or o6br.rubrx re,rr K
I{ocMHrlecKIrlM'TeJIaM - orpoMHoro nporsxeHLIs, ecreCTBeHHo oxH/larb, qTo
3TH NOC,'ICAHI,IE 6NHI{E K COBCPIIICHHO SAMKHYTT,IM CIICTCMAM, HCXEJII,I
o6brrrHbre rera. lpaHAr.rosHarr norep.fl gHeprrlu BBeBAorl B or(pyxarcuee
npocrpaHcrBo cocraB"Ilfler BCe xe Huqro)r{uertiuylo AoJIio 3alaca rerl/Ia B
Henpo3par{Hbrx Maccax sBe3Ar,r. 3ro nosso,'rrrer paccMarpHBaTb rpv6,uuxeu-
HO COCTOSHLTe ta3oB BHyrpr.r 38e3.{, Kar{ norrrH a4ua6arnoe (unu-6o.tee
lxr{poxo * KaK noJrr4rponHoe), Kor.qa, iloA}rlrMaflcr rzs r,uy6rH Hapyxy, MbI
HaxoAr.lM rasoBble CJrOri B cocroqHr{sx, HSMeHflTOUI}rXCfl rro a4ua6are.
B ue4pax 3Be3A Moryr rorAa nplrcyrcrBoBalb KoHBeKrHBHbre roxr.r, [epeMe-
IXHBAIOUIHC MATCPI4IO, H 3BC3/(A COXPAHSCT PABHOBCCI{C, CCJIH I,IHCPqHfi
ABHXeHlrg STHX TOr{OB He CnOCO6sa rz3MeHlrrr, ltono)r{eHllr] ypoBelitrblx
loBepxHocrefi. E,taro4apt Hnsxoi.i TennottpoBo,u,Hocrr.r ragos Ha6,'rroAaeMarr
y 3Be3A flOrepf rer],rra B npocrpaHcrBo 6y4er B raKoM cnyqae [poH3Bo-
Ar.rrbcs KoHBer{THBHbIMr.r roKaMU. I4 BOSUO)NHO, qro B pgAe xoJroAHbrx 3Be3A
rro3AHr,rx i{JraccoB 3rH rOKH - r,ryasubrfi ateHT rrepeHoca reflna. Ho y snes4
c uaccofi, 6o.nruefi Maccbr Harrrero Conuqa, BaxHyro H noAr{ac ocHoBrryrc
ponb B QopuaponaHnr paBHoBecufl H nepeHoce relna Hrpaer H3nyrreHue
(cu. S 4). PaccuorpHM Hecxo.rrsxo 6,ryuxe r{oHBeKrr.rBHoe paBHoBec[e 3Beg,q,
NPIT H H 3 K O 11 PO,,TU I,ISNYqEHHS. BOSII\,ICI,I B KOHBCKTHBIIOM TOHC IIACTHIIY

c o6renaou eAI.rHr.rrIbI Maccbr o: L
P

(p - nnornocrl), 4nuxy[Iyrocn co cxo-

pocrbro v. Cor"nacuo [epBoMy npHHquly repMoAuHaMnlw Alrfl Hee AonxHo
Bbrrro,/r Hfl rbc_fl ypaBHeH r.re

DEDUDODd
Dt + P Dr:'fr , ot: it f (v' grad)' (l.l)

rAe E- auyrpeuuaa eHeprr.rfl Ha e,u,rrHuuy Maccbr, p - AaBJreHrre, a
DQIDt - rerrJro, BbrAeJreeMoe HJIH norJrou{aeMoe vacruqer? [17]. 3ro renJro
cocror.rr r.rs rrpuroxa re["ra 6,taro4apa ayuucroii H r{opnycKy.napnoii npo-
BOAT.TMOCTH r{ Terr,rrorbr BHyrpeHHefo rpeuaa. Ec,uz npene6peur, nyuucrofl
npoBoAHMocTbro, ro Mbr flonyquM [peyBe/r[qeHHoe [pe,q,cTaBJreHHe o ponH
Kopnycxynapuorl npoBoAHMocrr. Tor,u,a ypaBHeHHe oHeprHH (1.1) coeaercn
x ypaBHeHr-rro re[,,ronpoBoAHocrH, H ecflH Anfl npocroru npeue6perrb KpH-
nHsHoii cJroeB, ro BbrpaBHHBaHHe reMneparyp B roqKax, yAaneHHbrx Ha
paccrorHue Z Apyr or r,pyra, nporeraer cotJracHo xopouo Hssecruofi
Qoprrlyne

1 Lt2dD1
T: ^ f^ 6 -r- ( r,- ,'dx:,. D:U .9',0\'r J p,

rAe Po - xoecp@uqreHr BRsKocrN. 3aueruoe BbrpaBHr.tBaHr.re, coorBercrByro-
rree, cKa)r{eM, pa3Huqe Ha 10/0, rpe65rg1 BpeMeHr.r ^r 2.b0 .lOs LzlD. Ecaw
HOHBeKTHBHUfi rOr l.rMeer ral{oe xe cerJeHl{e, KaK Ue60"atruag rpaHyna
(- 200 xn'r), ro oro BpeMr 6y.uer oxoJro 1011 .rerl r<oe$Saquegr Bq3r<ocrn
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AJirI 3Be3,4,Hofi Mareplin He HHII(e 0.1, a, BepoflTHo, Br,rule: u A,ryfl. Colnqa
Vo=2. Huxaxoe pe3ouHoe H3MeHeHHe quc,'roBbrx AaHHbrx He MeHfler Bbr-

BoAa o saqroxrHon po,,rH Tefl/rorrpoBoAr.rMocru B KoHBeKTHBHoM paBHoBecuH.
floerony relt/rora DQtOt cocror.rr Qaxrruecrlr ro,rbKo r.rs re[i'rorbr rpe-
Hr,rfl, cKaxeM O, s orcyrcrBr.ra xoropoii KouBerir{Hq aAaa6arsa u cocToffHae
rasosorl qacrlrrlbl H3MeHflercfl no 3aKoHy

P: K?', r:cp/c",; (1.2)

3AeCE, y-OTHOrxeHlre yAe/rbHblx ren,ror. Ho 3Be3Aa, oxBarleHHaff aAHa-

6arsorl r<ounerquerl, ne repqel' Terr,[a. Ha6nio4aeuar [orepfl re[na y
paccMarpr,rBaeMbrx 3BesA Ao,'rx{Ha Bo3HHKarb 6naro4apr B3aHMHoMy rop-
MoxeHr{ro tagoB, Koropoe He[pepbrBHo,o6ecqeuHB:reru BHyrpeHHee rerr,'ro
3Be3AhI y ee rroBepxuocrr.r. Coepeueuuoe Hsyr{eur4e co,'rHerrHoft rpauy.raqau,
npory6epanrreB H c[eKrpaJrbubrx KprlBbrx pocra (nnocxortr uacru) y6exgaer
Hac, qro ABr.r)KeHHr ra3oB Ha noBepxHocru 3Be3A- ryp6y,reurnbre, Ho He

JraMr.rHapHbre. Ho sro o6crosre,lrbcrBo rroxa rpyAHo yqecrb aHa.rr[rprqecKa.
[ycrs d-TerrJrora, ueo6xoAtMafi Ailrr HSMeHeHrzfl na 1o rerrlneparypbr

7 4nuNyuteficr.racruqsr, rotAa rrpaBafl cropoHa ypaBHeHHs (1.1) ecrr
clt?. B pea.rsriofi snee4e , 3aBucr.rr or rro/roxe HHr. r4cKopocru llBr.rxe-Dt

HHfl qacruu,br, HarrpuMep, B o6cyxAaeMoM cnyqae

DTn ---- 
-ot{.g*," ot-"

rAe rerJrora rpeHHq ecTb [18]

i, k: x, !, z. (1 .3)

To,nrro AJIg HAeaJlbuoii xi.l4xocra (pr,o:O) anrz rasoB tlpu oqeHb uaaxoft
reMreparype 6yaer crpaBeA;rrB saxou (1.2). Ho ueo6xoAutttrt xpatiue
HcKyccrBeuHbre yc.rroBxs ABrzx(eHur,uro6u rroAAepxarb re[,{oeMKocrb c
Her{3MeHHorl uepes Bcro 3Be3Ay, B qacrr{ocru, qro6br 6tuto c:0. flooror'ry
rronuTpo[Hbre KoHBeKTHBHbIe roKll (c: const) BHyrpH BBeB.u, eABa JIII

rrpaBAonoAo6nsl.

Boo6qe Anrr ra3oBoii uaccn npu craquouapnort crpyKrype (9. :O'i
\dr I

nepauft saKoH repMoAana,l,rurr.r (1.1) 4onycxaer AB?rxeHHq, noArrHHeHHLle

ypaBHeHHro

(1.4)

rAe U - rpaBr.rrar{aonuuil rroreHrr,HaJl, ecnt,t ypoBeu]Ibre noBepxnocT]r cyrb
noBepxHocTH oAHHaKoBr,rx TeM[epaTypbl H tlrroTHocrLt. !,snxeuHff qacTHu

qepe3 [oBepxHocrH ypoBHfl U:const IIpH cocraBrqloqeia cKopocrH or* 0
(z-nopnranr) 6yayr flporeKarb rro [o,'Il.rrpole, ecrrl ro/ibxo c HeH3MeH-

()

@:-f,ro(oiuv),+ p, ) '# (#+#)'

{tr"-4# * Go- co)'#} ,r, gracr u):s,



Ho. Ho HaprAy c 3TflM Bo3Molr(HbI cocToflHr.rfl Maccbl, KorAa an:O Ha
BCeft troBepxHocru ypoBHfl. B erona cnyqae He cyqecrByer BoBce [oreH-
r{Ha.rrb}Ibrx 4nr.rxeHaii BHyrprr rasoeori Maccbr. Boguoxssrrr,t BHxp eBbrM

ABr.{}KeH}ieM 3,{ecb flBrflercq BpauIeHHe rasoB Boxpyr oAsoil H3 tJraBnbrx

oceft arrHrrcouAa r.IHepurtI,t c yrnosoii cKopocrbro, 3aBrcrrrleft ro,rsro or
paccrornlrff or ocl{ Bpau{euus (6aporponuoe BparrleHue). * B qacruocrn,

Ao[ycrr.rMo Bpau-(eHt,te Maccbr, KaK rBepAoro re,/ra. O4uaro lrg yc/roBr.tfl
(1,4) c,neaVer, qro rrpH 6aporponnont BparqeHHH, r{ar BnepBbre rroxa3a.rr
flyauxape, BogMo)r(Hbr raKlr(e noJTHTponH[,re cocrofHufl Maccbl (upn c:const).

I4urepecyrcu{ee Hac KoHBeKrHBHoe paBHoBecne rasoBoro uapa 6es
BparqeHHfl yrrpaBnrercr ypaBHeHaetr rlyaccoua

dgo 
r

i-T
(go - ycKopeHae tpaBr.rraqlru, r-paccroflHue or rleHrpa), rpu ycrroBrrr
f HA pocTaTr-rqecKoro paBHoBecHfl

I dpn __n
50.

Po ar
(1.6 )

TorAa ypaBHeHre

1 ( 1.7)

otrpeAenser BHyrpeHHee crpoeHne rxapa npa 3aAanHoft ,ynpyrocrau ra3oB

T, ec,/rH rrpr.rurrb rpy6nft 3aKoH (1.2) (cnpaseAnusHfi rar)Ke Anrr rorra-

Tporr'brx cocroqu,ri, KorAa , ::=^\.t narurrarMo or 3aKo'a cocroflHr.rrr
Cu-c/

ra3oB, KaK xopouo lrsBecTHo, paBHoBecHe rxapa coxpaHfieTcrr npH paBHo-
il.{epHoM C)KaTlri{ uJtr4 pacrrrHpeHr.rH r:drL, ecJrv uSMeHeHHR rrJIoTHocTH

AaB,{eHHfl H reMnepaTypbl C,'IeAyiOr COOTHOilIeHHffM po:d t pr, Po: u-a Pr,
To: a"-t Tt (a 

- oruorueHue HarraJrbHoro H KoHeqHoro paAnycoB Irrapa
aJal ll9)). 3ro ecrs rpocroe cr'reAcrBue r.rHBapr.raHrHocrr.r ypaBHeurar (1.7)
K orHM upeo6pasoeanarrM toMo./roruquocrpr ,Ileua. OrcrcIa c/reAyer reo-
peua Purrepa: rptz roMonoturrHbrx coKparqeHr.rflx Marepufl rasoBoro uapa
cneA,yer nonarpo[e 4/3 (ucxtlottt4 q. Hs paBeHcrB AJrfl povpo).** OAuaxo

* neficreurenbgo, npu ycnoBHH ,n:0 AnrxeHire ra3oB Anfl crauuouapuofi lraccrr
npoucxoAtlr nolo6so reqefifiro uecxrsnraelroii xHAKocrH (div v:0). 3rr.rrrr Anyrrr yc,[oBnflM

yAoB.rerBopfler 6aporponuoe BpauleHr.re Borpyr ocn 3, t<or.(a 1)r:-. (;) y, on: -a 1i) x

ez:0, a cocraBnflou{re BHxpfi cyrr [:1 :0, a C:2[ { 1 z . 1i- paccronur.re or
d'

ocn z).
*'r flpir6nuxeuHo y:R+f lf , tte R- ragoeaq nocroflIruafl (-2 ra,rrirpan), a f -'qHcro crefleHeii cso6o,[,ur. Torla 4.nn pon MereopHblx qacrnr{ (6 cteneuefi ceo6olur ua

uacrrrqy) ^(:4 3. [iosrotty noanrpora 473 npe,ucranaqaa 6o,rbruoii rzurepec AJrfl r{ocMono-
iflrrcToB Haqar,Ia Haurefo cTo,,reTrrs,

? go:4n G Po

d /_r1 dpo\ _
d; \' ,'7; ) -

( 1.5)

- 4tt Gg,



C[paBeA",1]IBO,'IU OOpaTHOe, T. e. CIIOCO6ilbl JIH BCe ra3oBble IUapbI K rO-

r"{Oirgtr{q}rbIM IIBI\,IeHeHHrM, 6yAyUu BbIBeAeHbI }13 paBHOBeCUn? 3rO pe-

luaeTcf HI,IX(e.

!,onycruu, r{To fa3oBbili urap BLIBer,eH Hs paBHoBecLt'fl' r' e' raSoBblM

MaCCaM Coo6UeHbI HeKOrOpbIe nepeMex-leHHfl L CKopoCrH, Koropble H3Me-

Hlrnlr p3clpeAeJreHHe Macc H [oJroxeHHe [oBepxHocreii ypoBHs. [,ur uc-

CneAOBaHHfl yCTOI?TIHBOCTH, XaN CKasaHO BbiIIIe, MbI LOTiIX{Hbl 3HaTb nOBeAe-

HHC MACCbI, HCTIbITABIUCfi NOAO6gOC BOsMYXICHHC. 3TO TOBCACHHE

oflpeAenrrercfl r]rrrbro ypaBHeHr.rsMH: TpH ypaBHeHHs ABI{XeHIlfl Hasle -
cr-orca, ypaBHeHHe crrJrorrrHocrH H ypaBHeHEe oHeprHH (1.1). IIpu cospe-

MeHHoM cocroflHnl{ MaTeMaTI'II(H 3rH ypaBHeHHf He AoIIycKaIor ycneuruofi

TpaKTOBKH, LI BCflKHIl IIpOIpeCC BO3MOXeH rO,lIbKO Ha IIyTH, He 3aBHCsuIeM

OT BbrrrO,trHLIMOCrH TOIIHOIO perueHufl STHX ypaRHeHHI?. 3AeCl BO3MO:xHbI

ABa Mero.[,a, I4uesso, Mbr MOx(eM ocHoBbrBarbcg Ha H3yqeHHH MaJIEIX

ABHxeHr.rii BO3"[e IIOJIO)I{eHLIr paBHOBeCI'rs HnH 6a3l4poBaTbcs Ha 11pHHUI{[e

Jlarpauxra o MHHHMyMS nonHOIT loreHUHaJIbHOii SHepI[H B ycrorirlxBOM

paBHoBec[H. flpuunrulli nauu ilepBbrri MeroA He crpolHli, oH onepHpyer

,,IHlIIb C q.IIeHaMI.I nepBolo nopgAKa, BK,IIIoqaTI]IHMI,I Bo3MyU].eHI-{fl' ,11 klx

nporl3Bo.4,Hbre. C Apyrott Cropousl, AJIfl Cxl'IMaeMbIx ra3oB Bapl'IaUHOHHbIfi

11pHHrlr][ .Ilarpanxa rpe6yer CIIeqHaJIbHOro O6OCHoBaHHTI, gOAO6sOrO rOMY,

xbropoe Aan JIsIIyHoa [20] .U,JIfl Hecx(HMaeMoft I{l'IAKoCrH. Taxoro o6ogHo-

BaHHs HaM AaTb He yAanOCb, OAHaKO MbI B KoHqe STOro naparpaQa AOKa-

)r{eM, qTO O6a MeTO,[,a COBepuIeHHO SKBHBaJIeHTH1iI H BeAyT K OAHHaI{OBbIM

pe3ynbraraM,
oopnay.nupoBKa 3finepoBbrx ypaBHeHHli Ma/'IoIo ABLI)I(eHHq xopotxo H3-

BecrHa H .u,aHa pffAoM aBropoB. MH o6uosHM cellqac BbIBoA 3rHx ypaBHe-

HHii B BriAe, [oJre3HoM Anfl AanbHeriuero ]lccneAoBaHHs. Ha nepnoe BpeMs

6ygerrl rpeHe6peraTb pacceflHlleM sHepIHH 6/IaroAapf Bfl3(OCrI.t H npoBO-

AHMocrH (a4ua6aruoe [pH6nHXeHI{e). VxasaHuoe BL,Iue CBOficrBo 3aMfiHy-

TOCTH 3Be3A IIO3BO.IIfleT IIpHHflTb, rITO MaflLIe BO3MyIIIeHHfl BbI3bIBaIOT JII'IIIIb'

HI{T{TOXHbIC YXNOHCHHfl OT STOTO CBOIICTBA. KAPTUUA MAJIbIX ABI'IXCHHII HC

Cr.r/rbHo UCKaXaeTCq ,U,efiCTBHeM 3Ti'IX AI'ICCHtraTHBHtix aleHTOB, KOTOpble

BbI3brBarOT,lHtgr, ntseKOBOeo 3aTyXaHI.re ABHII{eHHrl (Cu, S 2). B erOU C,'Iyqae

fl ypaBHeHI{e oHeprHI{ (1.1) uoxer 6H b sanl'IcaHo n nH,qe [21]:

ff + aru 6 v +,p div v:0,

ecJrH HcuoJlb3oBarb ypaBHeHHe CIIJIoIIIHoCTH

(1.8),

ff+o,rpv:0.

?_Q:o
DI

( 1.e)



3lecl f - eueprufl Ha eAllHl4uy o6leila
1l6:-' ;Rpf : ' -.p,

- 1*l Y-j

a v- CKOpOCTb MaJIbix AsHiKeHall. KaX CKa3aHO BbIIIIe' nOABH)I(HOCTb

r{oHBer(THBHbIX rOKOB BHyTpLI 3Be3AbI B paBHOBeCLIH IIpeAI]oJlaraeTcs HacroJIb-

Ko MaJlorii, rlro6bl rlo.{oxeHrle nonepxuocreft ypoBHs He I43MeHr,'Iocb co

BpeMeHeM. IIoeraAr.{N,rOMy, CKOpOCTb KOHBeKTHBHbIx rOKOB y nOBepxHOCTH

Co"nnqa He Bbrrrre 2 xna,/cex, T. e. B 10 pas, rio HpaftHell Mepe, NIeHbIIre

cxopocrr.r nynbcarr,Hu y 38e3,4. floarouy Kaxercf Bo3MolKHblM yflcHl'Irb
f,TaBHbre CBOftCTBa Ma,lOtO ABHX(eHI{fl 6eS yUe'ra nOABHX(HOCTH (OHBeKTI.IB-

Hbrx roxoB. flpxnHureM HH,4eKC Hy,'Ib BCeM BeJII,IqI.IHalvl AnrI paBHoBecHrI H

BBeAeM ofinepoBbr Bo3MyrrIeHI.lr pt : g - po, P' : P * Po 17 r. A. Tor4a
ypaBHeHHfl ABHX{eHI{q

(1.10)

(1.11),

(1.12),

Haft-

(1.13), 
"

(1.14),

'#:*rrou_-l-$adp
(U - uoresuua,r rpaBHTaqI4H) garor, orIeBI'IAHo, Atrfl MaJIoro ABI'rxeHHfl

TaKHe ypaBHeHr.rs:

pr+ :p'grad Uo*po gracl U' - grad p'.
dt

O6osHa.rgs KoH.q,eHCaUrrc qepe3 . (:p'/po), Bo3MyUeHHe noreHrlua.ra

AeM rrs ypaBHeHHfl [-lyaccoua

y'U' : * 4rc0puo,

a BBeAs .rruseiiuoe cMeuleHxe

fs.:\vdt,
BO3MyuIeHr.{fl rr.rrorHocl'r.r H AaBneHHfl HafiAeM H3 ypaBHeHlrii cn,IroluHocrH
(1.9) u ypaBHeHHs oHeprllu (i.B) cooroercrBeHHo. I4trleuuo

p':-divpos,
p' -- ypodiv s - (s, grad po),

eC,IiH yqecrb, r{ro BOsMyIqeHHe aHeptliH OlpeAensercfl paBeHcrnOivr (1.10).
Ec"[lr sosMox(Hbre [poueccbr Ar,rccorluauvr H Hort4aarl]ru BHyrpH HeqyB-
CTBHTeJIbHTJ K Ma,rIbIM aAI.{a6aTHbrM BO3MyXIeHHflM, TO B OTCyTCTBIiTT I{3Jry-
qeHHfl ecrecrBeHHo upene6perars xone6aHueM orHorueHufl yAenbHbrx retr-
JIOT y, 3aBHCgXIetO TOJIbKO OT XrrMHqeCKOrO COCTaBa. B STOM Cnyqae

gracl ps -TPo grad po, rAe y HMeer ro xe gHaqeHi.re, qro H n saxoue (1.2),
Po

ri Bo3MyrqeHue AaB,TeHua (1.16) aaerca rpocroft Sopny,rofi

p':Yo r',
Po

I

(1. l7),

(1.15)

( r .16)



Koropafl raKxe He[ocpeACrBeHHo C/IeAyer LI3 (1.2). OAuaxo, Anfl ABI'Ixe-

IJLIfi, nporet<arcqlzx lto 11poll3BonbHofi ag.t4a6are, clpaBeAnlrBo ypaBHeHHe

(1.16), Ho He (1.17) (cu. Huxe, Koueu S 2*).Manr,te ABHxeHHrl, rporeKa-
Forqre BAonb paBHoBecHoft aAua6aru, y[paBnflIorcq ypaBHeHHeM

dv

* :grad x'

'rAe Z - Bo3MyIr{eHHe uo/IHorl noresqaa,lbHofl sueprllu

X:U'-\bo,
Po

(1.1e)

KaK oro /'ref(o BHAerb Hs (1.12), ( 1.17) H ycrloBafi paBHoBecHE, r. e.

raxue ABr.rx(eHufl rB./If Iorcr noreHIlfi a,rlbublMtr. Vpaeueuua (1. 12) [u"lr (1. 1 8)],

(1.13), (1.15) u (1.16) fwru (1.17)) cyrb ocHoBuue eil,reponsl ypaBHeHlrq

npo6.uerrau MaJrbrx aAaa6arHblx 4euxreuufi BAonb paBHoBeCHOfi a4ua6arsr
.6.raro4apn c$epuuecronay pactrpeAeneHHio Macc B paBHoBecHI'I u,e/Ieco-

o6pasuo paccMarplzBarb Ma,'IbIe ABux(eHI4fl e cQepauecKl'Ix KoopAI.IHarax'

Cocran,rarcullte cMeuleHlrs gAecb 6ylyr, cKall(eM, lt' ro, ru sin0, rAe

u,,o,,(!)- rr3MeHeHl.{ff nonspHLIx KoopAlaHar. TorAa ypaBHeHHfl ABHxeHHT
(1.18) Aalor cJIe,q,yrcuIHe BaxHbIe ypaBHeI{I'Ifl :

dzu _ d'L

dt2 dr '

(1.18)

(1.20)

(1,21)d2\*ot.
:Y2/",

rle A-o6'r,eMuoe pacullpeuue - cor,tacno ypaBHeHHIo cnr'IolxHocru (1.i5)
ecTb

(r.22)

PaseHcrsa (1.13) u (1.19) IIoKaBbIBaIor, r{ro 3rll ABa ypaBHeuar (1.20) u
(1.21) oKBIIBaJIeHTHrI cneAyloqeMy or,HoMy ypaBHeHHIo A,nrI KoHAeHCalrI'IH;

A:div S: - o -L 4n r,
'Po dr

?: rapoo*v'Y&o-l ++,dt' Po Po or or
(1.23)

ycragoB.rreHHoMy HaMLI paHee,'i'* fAe oHo I'ICCJIeAOBa;OC6 npd ynpoureuuflx'

Koropbre ocraBJlfl,'rn )Ke,larb nyquero. Als oAHopoAHofi cpe4rt

'r' B arou c,rtyqae Bivlecro ypaBHeHHtl (1.17) 6]'aelt ulteru

p':\l! (+(r yo)b(s, gradpo),
Po Po

co f (cp- c\ ^ ^.-.r.u.e y: "!r,u 
,o ecrb noxa3are''Ib B 3aKoHe (1.2), 1o:(cpicr)o Irtltl ,r:(;; _1) ou 

,trt'

,qae noiirirponHoro panuonecun].
:r{: ,O reop}ru rpaB?Iraq}roltHoii Heycrofiq[Bocrllo [22] - uurnp.velt rax l.
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1'9el :O) gro ypaBHeHHe flepexoAur B ncxoAHoe yplBHeJHJ reopnH rpa-
\dr I
BHrar{}IoHHoIl ueycroi.lurlBocrll fixauca [23]. B C/Iyqae 6esrpauuunoii cpe4u

oHoA,aeTCHCTeMylpaBHTauI{oHHbIxBo,rIHCx(aTH'I,KoTopblepa3pyualoTcfi
M 06pa3yroT flApa KOHAeIICaULIH, gC/'IL{ Ar'IrlHa BonHbI npeBbll11aer I{pHrH-

qecKyro AnHHy Ao, uMelruo

).)A,:(7 [H]''', (t.24)

(1.26)

(1.27)

BAecb q t ecrb Kopeub ypaBHeHI'{r I pr,1" (x):0, J t+'r, - 6eccenesa SyHrlINr
rropffAr(a t 4-r/r, Bo.rsu c A,riuuoft I ( Ao pacrpocrpaHflIorcrl nolo6sO

SByKoBbtM BoJIHaM. SrOr pe3yJIbTaT He 3aBHCIIT OT ou6opa BO.,IIHoBbIx

fiOBepxHOCrert (Sa HCKJIIoqeHI.{enr Ue6Onlruoro I{3MeHeItHs qucert q), pannO

Kar( OT C,ryuafiuuX KOJIe6aHLIIi B paCnpeAeJIeHI{H IIJ'IOTHOCTI'1. OH Oc:raercq

CTpaBeAJIHBLIM H B CpeAe c oqeHb MeA,,IeHHbIM petynqpHblM I{3MeHeHIIeM

rr,/rOTHOCrlI. 3ra ueyCroftqHsOCrs BeCbMa 'npOrnxeUuOfi CpeAbI, KaK H3-

EecrHo, Jrexr{T B ocHoBe KoHIre[(I'IH fixlluca o poxAeHHI'I SBesA H nila'
HCTHbIX CHCTCM,

Malste A,BI.Ix{eHHg B HeOAHOpoAHbIx laSoBbIX I[apax hIO]ItHO paCCMar-

pr.rBaTb KaK Ha,{oXeHHe MHO}I(eCrBe C$epltqecKU-rapMOHHqeCKI'IX nr6paquii

BHAa Sr 7},g)eihtt, r. e.

) r, rrl s7 (0, e) e'ftr1, (1.25)

*, " .i-l
rAe r(r) - anru.iurryAbl rpocrblx rapMoHI'IK, a ,{y - rapaMerpu (@yu4aMeH-

Tanr,Hbre UaCrOrU). TaxOe petueHlle, KOIIeqi-IO, HeIIpepbIBHO H O.4,HO3HarIHO

fra rroBepxHOCrn c{epsr r. B erOnt C,Iyqae BCe BOSMyIIIeHLITI CraHOBrIrCr

c@epxuecxH-rapMoHLIqecKoto rpItta (1.25), I'I Ka)I(AoMy / coorBercrByer
rrpocroe Crorqee KOne6aI{I4e C y3nOBbIMIl rIOBepxuocrflMH, fipoxoAflIIILIMII

BHyrpr.r uapa, Arrnn,rury4r,r flpocrblx rapMoHI'IK fr(r) wu [oflyqaeM 6.ryaro-

gapx cnorlcrBy oproroHa/IbHocrll rapMoHHI{ s7, €CnH IOACTaBLIM pa3no)I{e-

Hr.rfl Bo3Myqeuufi au4a (1.25) B ocHoBHbIe ypaBl,IeHas. 3ro BeAer K no-
c/reAoBarerbHocrr.r oArrHaKoBbIx ypaBHeHuft. ntx avtrnm!A f1 H coAepx(a-

urxx [apaMerprJ ,t;. Pesytr,rar 6y4er ror 8e, KaK ecrtl 6st MbI

ofiepflpoBanr.r c orAe,'IbHot:I rapMouaqecxoft eadpaqrzerl. floerouy flo,rloxllM
IIpocro

u: A,S,eiot', o: B',5,e'ul .

TorAa AHlrararl,llfl 6yler

A: - (n;+! {u,'a,) S,eihf : B,S,eikl,
\ P,,4f /

corJlacHo (1,22). Bosuyqenne noreuul{alra Ut cocraBnrerctt I'I3 o6leunoro
[epepac[peAe/Ieul.rff Macc BHyrpu cQeprt H noreHIIHa./Ia, BosHuraloiqero
,or fioBepxHocrHoro HepaBeHCTBa roJ'rrIrHHbI u (a), HaHeceuHoto Ha noBepx-

il



HOCTb rrrapa paAny cO f : a, 3To rrocneAHee npHBHeceHI.ie Hcqe3aer A,'lfl uapoE
c rpaHriqHofi naorHocrbro, paBHoii HyJrro. Tax rax Bo3MyLIIeHHe nnoTHocrH
c$eprauecxu-rapMoHiiqecxoro rurra, ro cor,lracHo xopouo Li3Becruot2 Sop-
tv,yne l24l:

s 

" 

: 
2 v', ls {; i'.'t 

+z d'r

+ r' le,S91,:,1t,r'o 
t : Lr o, s,eih t.

Haroseu, Bo3Myr[eHr.re ronHoro roreHrlraJra (1.19) 6yaer

.r: (uo,- t,f B,') s,e'u/ =- c,s,eiht'. (1.2e}

Teneps ,rrerKo HaxoArrrcfl ypaBHeHHs AJrfl aMn,rruryn A, B u C. I4cnorrsya.
ypaBHeHHe flyaccoua (1.13) H ypaBHeHr.ra (1.19), (1.21), (1.26), (1.29), ua-
xoAHM (onycxar snauor /)

1 o 1 d /-.e(tc\ t(tl1) ^s;o,Y'x:; *- ln';) - ''f c--- 4raPoB' -
- 

1 d (rr!uLsR'\*pl(/:1-,)",
12dr\ dr'pu /' rz

B ro BpeMs KaK ypaBHenxn (1.20), (1.21) aaror

^ro-dC-( n- i'

*,{r*rIfit'e,et } 
++"cn,a :- k2A.

+,' 
,f 

o,r', 13 F

P-p B, : o, (u' + *t a) , tr.ao)

(1.28)

(1.31)

( 1.33)

Cucreua rpex ypaBHeuufi (1.30), (1.31) Iro3BoJrser uafiru rpu aMrrrr.tryAbr
A, B' u C npu rpaHzr{Hbrx ycnoBr.rflx B r{eHrpe H Ha rroBepxHocrn ruapa.
3ra cucreua or(BrBaJreHrr{a oAHoMy ypaBHeHuro 4-ro nopflAxa (cna. S 4
xM,g5).

Cnyuarl Ma,rrbrx ny,rt,caquri, /:0, rpe6yer cner{Hanbuoto paccrvrorpeHrrs
rr [peAcraB.irner 3Har{}rre,rr,uuii HHrepec AJrfl Teoprrn rryJrbcupyrotq}rx 3Be3A,

ocHoBbr xoropoli sa,/roxeHbr 344unrrouoM (S 5). 3aecr Bo3MoxHo rroHH-
svru nbpr4oK ypaBHeHHfl Ha 2 u upnaecrr.r clrcreMy (1.30), (1.31) K raxo-
My ypaBHeHr.rlo,u,nfl aM[,'rHryAbr nynbcarlH]r:

(1.32)

Cle4yer noAqepKi{yrb, rl't'o 3ro ypaBHeFIHe LIJIH eMy 3xBl.rBa,,leHuroe (Aau-
soe Pocce,ranaorrl [25])

*{w,t !,t"o} l- | s,ooa:- t2poA,

I2



ocTaeTcs c[paBeA,'IHBblM TaK)Ke AJIfl IIyJIbCa(H[i, llpoTeKaloulHX [o [poH3-

BoJrbHoI? aAHa6are, KorAa Bo3MyqeHHtl AaB.rIeHLIfl AaHbI QopMyJlofi (1'16)'

Ho He (1.17). (Buno4 orllx ypaBHeuufi ctr,l. e M, $ 1.)

lpauuuuue yc"IIoBLIfl, KoropblN{ Aor'IxHbt yAoB/IerBoptlrb BCe pe[Ienafl,

OqEBHAHO, TAKOBbI, 1ITO BOSMYXICHI{'I I{OHCI{HbI B qEHTPE, A AAB,IIEHHC HA

CBO6O4HOiI tIOBepxHOCrtI COxpaHflerctl IOCTOflHHbIM H paBHbIM AaB,IIeHI'lK)

Ha tpaHHrre rrrBp& r':a B paBr{oBecr{r.r, r. e. p (a{uo):Po(a), rLe u,, -
paAua,,rbHoe cMerqeHr.{e ripl,t r: a. oopua cBo6oAHoi;i noeepxnocrl'I QHKCI'I-

PYCTCfl YCJIOBIICM, I{TO BC'{KOC ABI4)I(EHHC HA gToii IIOBCPXHOCTH NO.TIHOCTT,IO

TaHfeHIIaanLHoe. TaK KaK BO3MyIIIeHHff, OrHeCeHHL,Ie K CBO6oLHOii noaepx-

HOCTr.r, OTrHqarOrCfl or rex rie, oTHeceHHbIx K coepe f :a, Ha Be,lilqllHbl

noprrlKa HBaApaTa cMeuIeHI.{g lla, To

lpT f :a, pr+= P' - goPoflo:0, (1.34)

T. e. Bo3MyII{eHHe LaB,/IeHI.Ir{ ypaBHoBellrl'IBaerctl tsecoM HepaBeHc'lBa c BbI-

coroii ua B Kiltt1ofi roqKe c$epu r:Q, 3ro ycnoBlze col,'IacHo (1.16)

BbIPA)I(ACT, I{TO AHNATAIIHfl A I{CI]E3ACT, CC,'IH K IPAHEUE IIPI,I.[O}I{CHO BHEIII-

Hee LaBneHHe. Ho Ha lpagHue 3Be3AbI .4,a8,'IeHlIe Hcrle3aer, I{ AI'I,'Iarau[It{

OTrHrrHa Or Hy/If. Hanpuuep, AJrfl paAHa/IbHbIx ABHxeHHfi ypaBHeHHe

(1.33) B cany ycnoBHn paBHoBecrlr (1.6) 6yaer [26]

,orr(yAa [pH Po:0 Ha rpaHI'{qe [onyqaeM rpaHarluoe yc/IoBHe 4ilrr
aMII,[Hryl(bI

(1.35)

OAnaxo AanbHefiuee clpaBeAnaBo rIpH 6o,tee o6ueM yc/IoBI'IH, qro Bos-

MyqeHI,{f KOHeqHbI IIpH /': A, HO He CBf3aHbI "{EHeitHbIMLI COOTHOIIIeHI{flMIi

runa (1.35).
Pemne rroc'raB,rleHHylo KpaeBylo 3aAar{y, T. e. olpeAenuB aMrL[l'ITyAEI

u ,,Llacrorr,Iu Bo3MyuIeHHIl, MbI 3aI(,[roqaeilI o6 ycroiiuuBocru, ec.IIH peanb-

Hafl qacrb BCfKolo ql{c/la & se no.no}IiHre./IbHa Ailtr .nro6ori su6pagttn l;
ec/tH peanr,Hafl qacTb xolfl 6Et oAgoro vg rlace,r ,t uonoxure,'Ibna, Mbl

3AK,'IrcTIACM O HCYCTOI?qI,IBOCTH PABHOBECHfl B L(E,'IOM. TAT<OAA IIPOICA}'PA

I]SYI{CHHS YCTOI1qHBOCTI-I NO M AJT bIM KONC6A HI,Ifl M

Ey4e* TeIIepb, COTJIaCHO TO,lrrtany [9], acxO4url pI3 [pl-{H11l{11a MHHI{-

14yMa. [onnag rIoreHIIHa,'Ibllar SHeprHfl U uapa B paBHoBecI'lH ecrE,

i' , Gmrtt'\ ,U:Usrru -r_t/*."r,: 
\ 

llllz' -; )Or,n,
rAe /J-oHeprHq or cH,'I ylpylocrrl IIa e.4,HH[qy Maccbl, 11:\ Fde/02, a nL

{)

#,{'0,} i1,"at } 
: (: +*) o,

'o+lZ-L(l+t\\a:0.dr Ir y \r So/J
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ecrb Macca, SaK,/rrcqeHHarr B coepe r, tL' :y *4rr2p (ssrru o603r-ra,re-

sus Tolrllaua). Ilepnaa Bapr4alll4fl U ecrr, SynxquoHan

tu (rn)-i ( 0,, - ! n*,\ Bmdr,' J\ "', drt

r4e 6yrnofi F o6osHa.{eHa Be,'tHr{HHa [oA HHrerpa.iloM B Bblpax{eHuu U,
21 Fm, Ftt,- ee qac'rHble npol.r3Bo.4Hble. Heo6xoALIMoe ycJIoBHe paBHoBe-

cHfl uapa, 3U:0, ecrr F,, -*o*,H,'tH, KaK nerKo BHAerb, gro ecrb,

ypaBHeHHe (1.6). Ho U Aeficrsure,'rbHo Aocrrtaer MHHHMyMa B paBHoBe-

cHH, ecru HalrMeHbuee xaparTepucruqecKoe 3HaqeHlie QyuxqlroHa,ra

?,zu (n):iirr-,+n 8nt'2) dr

ro,rroxareJrsuo. Ilpocroe BbIqHc.IIeHHe floxa3blBaer, qro 3Aecb

p:!(F-^--1n-,,-,\:-1. ^ I - '^ yL.
2 \ - ir^'^') ' r(: i r^n'': Q", o

/l,,rn crpyxrypbr urapa m(r), peamzsyrculeli MHHIIMyn{ oHepr}I}I, npu ycno*
BHH HOpMHpOBKII, CKaXeM,

f++ dr:t.
j 4rr.P

AOJIXHO BbIIIO,',lHgl bcg yC,',IOBUe

(ii
s Jaru (mr-^ | 8nt'z rtrl, :0.

| 
" )4;r:P 

)

rAe l-uso)r{rlTeirrb Slilepa, r. e. Ao,lx{lto Bblno/'IHfirbcfl ypaBHeuue 3finepat

4,rn erofi crpyKrypbl

!lRt*'t- lp- i 
^ls,:0.dr' I 4rr':p I

Ec,rh saluerH'rb, ql'o ?rm:4tcrzpA, u ucnolb3oBart BbIlIe HarIucaHHbIe BbI.'

pa)r(eHrrs P n R,'r'o aro ypaBHeHHe ecrb ypatsHeltue ny'nrcaqufi (1'32),

r,qe ,{2: },. Iloerovy
HaLIM.,{2: min EzU, ( 1 .36)

H ec,rrH r.raH[4eHLIree xapaKTepHCTI'lqecKoe qIac,'Io k2 xpaenor? SaAaqH o'

NY,IIbCAIII,IflX TIO,'IOXHTCJIbHO, T. E. UAP YCTOfiqHB NO MAJIbIM ABI,I}KETIHflM,

ro rror'rHar ar-Ieprus [,/ AocruraeT MIzHIlMyMa B paBHoBecrnrz (urap ycrofiunn
cor.[acHo BapvaquoHHoMy rlpul{quny AvHaMHHu), lt o6paruo. C,reAosare./Ib-

Ho, o6a MeroAa - Tonttaga H HauJ - Ilo/tHocrblo sKBHBaJIeHTIIbI. 3r'o
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BIIO,IHe ecTecTBeHHo, TaK HaK O6a MeToAa OlepupyloT c q,lIeHaMI{ To'rIbKo

nepBoto [OpflAI{a. HO erO OtpaHHqeHHe He HapyuaeT CrpOroCTH aHa,IILI3a

Anfl lrenpepblBHElx SyurquoHaJloB, a $yuxuraouanw U(m) flB,'Irllorcff ra-
KOBbIMH.

$ 2. ycT0fitIIIBOCTr, IAS0BbIX llIAP0B 9Ml{EIrA

BocnponsseAeM 3Aecb HeKoropble H38ecrHble cBoIlcrBa aAHa6arHblx

rrrapoB B paBuoBecuu. OruoureHlle yAer'rbHblx reltJlor T0 IIIapa B paBHo-

Becr.rll 3aMeHr.rM ,[or[TpotIHbIMs HHAeKCOM n I.I BBeAeM 6espasuepuue
[epeMeHHbig [,0 3r\a4eHa raK:

, :l!J#^\ul ,, po : i.0,, po: r()."-l s,*1, n : ;=, Q,1)

). ecrs noKa npou3so,'IE,HtIfi flapaMerp. TorAa crpoeHlle tuapa c 3aKoHoM

cocroflHr.rfl rason (1.2) 6y4er yrpaBnflrbcfl ypaBHeHI{eM (1.7), I{oropoe
nocJre [o,qcraHoBox (2.1) craHoBHrcs ypaBHeHHeM SIr,rAesa AJIfl Qyur-
quu 0 ({)

d20t2d0_an
. dE'-rT dc

Macca, coAepx(aqascfl B cSepe paAuyca r, 6y4er

(2.2)

(2.3)

KaK aro cneAyer irs (2.1) n (2.2).

,3aAaqa o crpyKrype ruapa B paBHoBecHH 3aKJlloqaercfl B peureHnn
ypaBHeHr.ifl (2.2) r^pw Hexoropblx rpaHIIqHbIx ycJIoBLIsx. 3u,(eu peuaer
ee, oTflpaBJrflflcb oT qeHTpa, npr.rHHMarl I{3BeCTHbIMLI TIJIOTHOCTb LI TeMrIe-

parypy B rIeHTpe rflapa, p, H Ts, c AaHHbIM n. Torla ["lorHocrb AocrLI-
raer nau6onbrrrero 3HarreHur B ueHrpe H rpaHurlnoe ycJIoBHe cJleAyer
B3'ITb

d0
nPu (:6, 1-0, 0:1.

3ro yc,ronue @uxcupyer napaMerptl )' u K, ul,resrio: ).:p., zt

a:8 ?" 't,,7,
F

,vt tr) :l 4rr2eod.r :  "lffil''' ^7 ( -,' #),

Atrfl r,rAeaJTbHbrx ra3oB. Peuresue ypaBHeHHr (2.2) npu yc/IoBHI.r (2.4)
cyx{ecrByeT H flB/,rflercfl eAr.rHcrBeHHbIM Ar'Ifl Hax(A,orl no,rurporrbr n. 3ro
perxeHHe HasbiBaercrr E-peurenueM: oHo npeACTaBnser paclpeAer'reHr.re

n,noruocreii, Koropoe npu nrc6ona z (xporrae n:0t r!,e [,,IorHocrb r{eu3-
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MeHHa) MoHoroHHo y6blBaer oT 3HaqeHLIff B UeHrpe pc ,4,o rex [op, noKa

He HCqe3Her Ha HeKoropoM paccroffHllfi €:Eo, Qurcupya s.qecb rpaHlrqy
uapa.'I HaquHas c uapa n:5, rAe rr,,rorHocrb MeHflercg tto 3aKoHy

ILIycrepa

(2.6)

ruapbr 3rrrAeua (n)-5) 6esrpauuuuu. Peureuafl ypaBHeHHs(2.2) A.irfl pasHbrx z,
ronyqeHHbre rlac,rroBoii uurelpaqHeri, rrpHBeA,eHrJ Ha pxc. 1, BsflroM H3

MoHorpaouu SuAeua [16].

n: R
2'i.

Puc. 1. Perueugrr ypaBHeHrrfl 3urAesa

l4rat<, [pH AaHHbrx oAHoBpeMeHHo p", T, Macca M u papryc a ruapa
,oAHosHaqHo orpeAe,rffrorcrr paBeHCrBaMw (2.1) (nepnoe) n (2.8), rAe B3flro
F-:40. Hcx,rro.raN,r K s, ), H3 orHx paBeHCTB, TotAa Harl4eu

o:{#,

i.(:p.): ( -+ +) #-",,(n) 
p^, (2.7)

* Kar .rerno BbrBecr[ r.{3 ypaBrreHnr (2.2), t r{eHrpe urapa @yurqnx ou4eua 4ony-
cKaeT rrpeAcraBd,reHue

npu {+0 0:1 - 
1 E'+ n 

€n -6 120

npu 6+eo 0,=-00'(;o-E)ir-?,r -ry- ). (b)
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4fiG_ t-t-3 1 il i il n I4:,-'11t " l4raf " a u M,,,(,):(-[r0')0. (2.8)

C,te4osare,ubHo, o6par,o, ec,rrlr oArroBpeMeHHo 3aAaHbr Macca u paAr.ryc
Ixapa, rO IL'IOrHOCTb LI TeMIIeparypa B r{eHTpe rlapa OAHOSHaTTHO OIIpeAe_Jqlorcfl oraMr.r, paBeHCrBaMz [cna. yc/ioBr.re (2.b)]. L,s KaxAoro n MbI
noflyqaeM cro/IbKo paBHoBecHbIx ra3oBblx IUapoB oAaHaKoBoro crpoeHl4fl,
c*o'rrb*o Bo3MOlr(Ho pa3/rliqHbrx xona6uuaqufi sHaqeHr.rfi Maccbr rz paAnyca;
Bce 3'I'I'I mapbl or,IIHr{alorcE Apyr or Apyra To,ribr{o 3HaqeHHr{M}r ILrrorHocrrr
I,I TCM,,CPATYP'I B I{CFITPC, fIO TTACPC HSMCHCI{I.Iff I' ME,I NCPEXOAIZM OT OIl-Itopo4uoli Hecxr.iMaeMoft coepnr (n:0) K r.rsorepMuqecr{oMy r,apy Oec-npeAe/rbHoii c)r(HMaeMOC'rw (n:a). 3ro co[poBox(Aaercq yBe/iuqeHr.reM
KOHIIeHTpaIIZH Maccbl x ueHrpy (.r-pacler), .Koropafl craHoBr{Tc.fl 6ec-npegenruorl ,,pa n:5 (,Sngr.rqecKafl,, MoAe,rb porua, A/,rfl r{oropoli noqra
BCfl Macca co6paua n qeurpe).

PasHosecae r.l3orepMr.rqec(oto rfiI.po. tL:oo rpe6yer oco6oro paccN{o_
rpeHHrr. Bnaecro (2.1) saect, tloACrarroBr{H

r:lK/4rG).],/,-E, p _),e a, p:K\e q

BeAyr K ypaBHer{}rrc

d'Q _L_2 d* _. q

d1t , E ae -"
ilp[qeM K:RT, a ).:0, A,rrrr rrAea,rrbrrbrx ta3oB. pacnpeAe,renlle il"rror_
uocreft B STOM C.riyri.g aHaaoruqHo c,[yqarrM n)-5, z Ha 60,ryrruax pac-
cro.rrlrHrrx o.r. ueHrpa rxapa [,IorHocrE, y6ueaer, uax lflz.,i,

Haxoueq, npvt n-)3, Kax ,lretr{o y6e4nrr,cr rryreM npocro/r rroACTa-
HOBr(,, ypaBHeHHe Siu4eua rzMeer raxofi .iacru,rl (oco6ufi) r.rHrerpa,r

g_12(n-S)1ttn r I
L @- l)' J Ezln t' (2.11)

xoropr,rfi Bo3Hr'rKaer as-sa oco6eHHOCTrr IIpI{ qneHe C 0,. Enny coorBercrByerilap c 6ecronequor? naaccor?, B (oropoM Ir/rorHocrr, r\{oHoroHHO rlaAaer c
yAareHr4eM OT UeHTpa i.r HeorpaHr.rqeHHo pacTernpa upn6.rrrilKeHHrr K neMy.Sror uuler-par A/rfl HsorepMnqecxoto lrrapa ecrb

r12g--tn^,
s

(2.e)

(2.i0)

(2.12)

(e)

(d)

'i' TouHee,

B TO BpeMrr KaI(

rrpu {+m,-*-:ln -?-+ O /-f-\iz ' " \rrr),

npnE*0,+:l-tr-- 1.Eo- I L6-..ti 120 .t 890
2 V,ar. I(ptrucnoii acrpo$rrs. o6ceDBnr. r. I 1Z



xoropoMy coorBeTCrByer SaKoH [norHocreft

Rrl
iu 2xG rr '

Taroe paclpeAeJreHue Macc BcerAa o6pasyercr flplr paBHoMepHoM Hcre-
qeHI'IH BeuIeCTBa I{3 TOI{KH r:0, Ka11 I{3 IICTOIIHI4Xa. flO lrepe yMeHbUe-
HUfr n naAeHHe ITJToTHOCTH CTaHOBHTCfl nCe 6O.,ree 6UCrprrlr H l,Jrfr tIo,IIH-

Tporrbr, 6aHexofi y n:3, fl./iorHocrb y6sraaer [oqrr.r rto 3aKoHy p-llr3.
florlo6uoe r.I3MeHeHr.re rrJrorHocru, troBlrAprMoMy, xapar{TepHo AJrs [porfl-
xeHubrx o6o"rroqex HeKoropbrx BBe3A.

OAsaxo BosMoxHa Apyras c]2opnry.,rnponra rtpo6reMbr paBHoBecHfl.
Cquras 3aAaHgbrMr.r Maccy tr paArzyc, Mu.ryu Hir{er crpyr{rypy uapa, orfipaB-
Jlflscb or ero rpaHr.rqar 1271. flo.naras Ha lpaHurre (rae 0-0) qlIc,To

t:1, nau @r.rxcupyelr rapaMerp )' yc,ronueu

, l tc1a'1t-nL": Lra651 '

ilpurreM Mbr He AeJiaeM Hr{Karr.rx npeAlonoxesuli o BHyrpeHHeM crpoerinr.r
uapa, BeAyrrIHx K cfieulra,rrbnouy nu6opy lapaMerpa /(. flpearo.rataercfl,
qro l( H n ga1atorcn QusnuecKHMLr H xrlMnqecKliMli csopjcrnar\4ii ra3oB.

Tor4a paBeHCrBo (2.8) @axcrzpyer HariarrbrroesHaqerr,. 4.--:. (60: 1) *l
d"-

HUIercfl peueHHe ypaBHer{[s 3u4ena (2.2), yAoB/'rerBopffror]lee )/c.roBHsM

(2.13)

(2.15)

(2.t4)

upra (:1, 0:0, #:,
!,,tn 4auuoft no.rurponu (n u 1( s a ,rr a H br uanepe4) ypaBneHr.re Sr,rAesa
I{Meer 3Aecb cTo.rrbr(o peurenuri, ctto,,rbr{o cyu,ecrByer xoiu6usaquli srla-
.{eHHI:i Maccbr H paluyca, Aarorr\Hx cot/raci-to (2.8) pa3,r}rrrrrbre rrzc,rra o.
TorAa, cor"[acHo HCC,rreAoBaHugm Mri,nua r Oay,repa [28], ronlxo re irrapbr
cyrb rxapbr 3u4ena, y Koropbrx rcou6usaqi.u,r guaqenllrt M 17 a naro't B

ypaBHeHIaH (2.8) uacno .d:ol0 (:.2.018 [.rrg tt.:3, nanpunrep). !,.,1n erux
lfi
o-.

uapoB a - A4" " . LLIapur rol:i lrie ro,,rrrrpoflr,r, AJ'rrr HoToprrx r<onr6l.rnallun
(M, a) ltporlsr]oAflr B yilaBHeHr.rvt (2.8) qrrc,,ra <o { c:r, o6na4aroT nrrorHocrbro,
MoHoroHHo Ir rreori)aur.iqei-rHo uospacrarou,er:i K rleHrpy izlf-pcurer.rrzn).
V uapon c co>o0 rrrorrrocrb Ko/le6"ruercr{, flpoxoArr Br,lyrpi4 uapa rrepes

Hy,IIeBoe 3Haqer-I[e, LI TeNI cl'trlbt{ee II qallde, .iel,I 6;ruxe r( L(eHTpy rxapa
(F'-perueurza). Tar<un o6pasor,I, ec,rrr.r, no 3r,r4eriy, map rrpu Aalrrrbrx {M, o)
Molr(er HMerE, To/rIbI{o E-c't'poenue, To, [o Mli;iuy, ri]ap Mo)r{el' H\,rerb raK-
>Ke. M- lt",rr.i .F-crpoenre, cN{orpri rro roMy, KaKoBo rruc,[o t< . AHa,ras
Mn,rua, TeM caMbrru, pacrutipfler r{,'racc rou$urypaqni.i paeuoBecufl ruapa
npfi Lar"rHr,l x {M, a).

Ec,[H rasosr,rii urap flpa 3aAaHHorl iltacce Hcflbrra,lr c)r(arr.re rrJrr{ pacm[-
peHlre, 'ro oil ,rorrier' ,rru npauprrlrlbcrr B xrap oco6olo M- uiru Fcrpoe-
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Hvfl, a.rH ocrarbcrr uapoM 3nr4ena, Ho yx(e BCTynHBuLIT!, H& .4pyryo
lo"[rrrpony, c Apyrr.rMH qHCJ]IaMr.r n v K.{' Ho npu MaJroM HgMeHe_
tl1.ilt o6teua uapa eABa Jrr{ cnoficrsa ra3oB Moryr croJrb 6ucrpo r.r3MeHflrbcf,,
.rro6sr lllap repeueJr Ha Apytyrc rotHrpory n u K. floeronry, IIo MHe-
Hllrc Mu,nua, uapbl 3ru,1eHa ueycrort.lHar,r, oHu nepexoAsr s oco6He
M'uttu F-u,rapu [pu ua"ryefiruen n3MeHeHHa pagMepoB (rpoue cryqaa
roMoJrorHqHbrx coxparrdeHHri nonurpolHofo ilrapa n:3). o4naxo
TaKOe MHeHHe rpe6yer ripoBepKH, r. e. uccJreAoBaHHfl ycrofiuu-
BOCTH rUapOB 3rUAena OTHOCHTe/rbHo Ma,(brx llgnaenesun crpyKTypbl, ilpo-
rer{arcxl}rx n4o"tl roii xe no/rarpofibt n u r(. Oro HccJre,qoBaHne cocraB-:
Jrser npeAMer Hacrofludeto naparpaQa. AuaJrurHqecrue rpyAr.rocrH rre
no3Bo.rrHJrH npoBecrH raKoe )Ke r4cc.rreAoBatrHe gtst lvl- a p-crpyrryp.
floarouy noxa Her ocuonauuri HIa orBeprarb ara peuelrurr, Hrr [pr4Hflrb
t4x AJrs, yc'roiiuanux cocrorrHr.li ragosoro uapa. Ec,ul.r ollll ,qeficrnure.ryrno
4alor ycroii.rzsblii IIIap, ro aro 6yAer yKa3brBarb r-ra HapymeHHe o6uq-
HbIX I-a3OBblX 3aKOHOB B UeHTpa./rbHr,rx rracTflx 3Be3,4br, cof/racHo cnpaBeA-
,[HBoMy 3ar{troqeHaro Ma,rua.

3aAaqa o6 ycroiiuraBocrll ll fly/rbcarruflx rasoBbrx rlapoB Bo3.rre cocrofl-
Hr4rr rpaBr.rrarluoHHoro paBHoBecurr cBoAr.rrcff x rpaenofi SaAar{e lllryprua __
Jlwyawmta o Haxoll(AeHHIa xaparreplzcrrirrec(Hx qficen H xapaxrepr]crgrrecggx
$yuxllul:i ypaBr{eHafl nynr'caunii (1.33) npurrocraB./reHFrhrxn$ I rpaHzvurrx
yc.IloBHflx. Oasaqecxn peqb HAer o rflx(e,rrbrx crogrlux BoJIHax cx{arufl B He-
oAH o poAHol,i cx< atuae,r,toii c@e pe. Cn e uu dr nxa Ma reMa rr{!r ecroii saAa.{a sar,tl}o -
qaercg B HailuLrr4pt oco6eunocrei.i ua rpauaqax o6,'racrn lrirrerpauur{, Bo3rrr-
rarcueri orynorpe6ile:r.krra uo,rrpuofi cr.rcreMbr r(oopAHHar H [Cqe3aHHfl n7ror-
HOCTH na nHeruHeri rpaHrrrre. c nououlr,ro npfMbrx MeroAoB BapHAIIAOHHOTO IiC-
alnc/'reHr.1fl Mrrt troKaSbIBaeM, rIl.O CyqeCTByeT IIOC/IeAOBATeIrHOCTb uey6u_
BAIOUI.I4X PEAJIbFIbIX XAPAKTEPI{CTHTICCKHX T]I]CC/I, I,,IIfl HOTOPbIX PCA,III,ISYIOTCfl
eAIzr-rcrBeHHbre peureHr4fl nocras"[eHHori 3aAarrH (xapaxTepncrrrrecKHq
@yurqun), yAoBr'IerBopflrou{ze yc,rronr.rfl}d oprorosai'rbHocrpr rz HopMa,rH-
3Arrr4r.r. 3ro paccuorpeHr.re AaHo B [pH.ryO]r(eHHu M, $ 2. Taxze csoficrsa
Marel4arr{Lrecroii npo6neMbr [oSBo/TflrOT HaM B rrOrHOM O6'r,enae [pr.IMeHHTb,
reopHro xapar{repr{crHrrecr{Hx rr[ce,[ I{ypaHra A/,r r{syqel,Iua ycror.iuHBocrr.r
ro 3HaKy HaHr{e}lbllero Hs STHX qtr{ce/I, HasbrBaeMoto DBa[acoM ycrofivu"
Bocrr.r". 3@(2er<raeHocrs eroit reopaw l\ttfl npoS,renau rpanura4aousorl
ueycrofruunocrH nocMrrqec(Lrx re,r o6r"rapy)Kerra HaMH BrrepBbre s 19BB r.
Ir rioAlBep)r{,4eHa Bo BCex ttoc/reAyrox{Hx pa6orax.

fiepexo4x K aHa,rrr.{sy, rvru rJBeAeM B ypaBHeHHe ny,tscaqaft (1.83)
rrepeMeHHbre 6, 0 SuAeua nocpeAcTBonr paBer{crB (2.1) n BMecro aturrr,{H1
lyAhl llyilbcaqltt2 A sser1eM 6espasnaepuyro $ynrqraro

n+l
occE0' A. (2. r61

* IrlueHI.Io rar(Hrrr.r
rre) Qopuy.ra (2.8) naer

3rrarreHHflMlr n u K, qro npH uoboivr suaqeHuu a (M ocraercq ro
onflrb 3rrarreHHe 0):or0, peaJH3yror:i'e .E-cipoeure.
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TofAa, cqr,rrafl; uio eo3nlyqeg[q rporel{alor BAo/Ib paBHoBecHofi no.lurponrt

ir'g: I + + ,: r-tgc/Ie Hexoropblx npeo6pasonanuii no,ryugM ypaBHeHHe

(2.t7)

(2.i8)

a roo$druqraenr

2 / 0'\ 
F,,r- I _0'1_ - ..rt-l_l 0,, ', (2.1g)q=;-Z(n -,,(- Eo)-r r - o; 3- ,

trrprrreM (ryurqua 'o Atrtr E-crpyrryprr ra30Bof o luapa yAoB,'IerBopfler

OIICBHAITbIM YC./IOBI,Ifl M

r (0) :1(10) : 0. (2.20)

Kpaenar 3aAaqa (2.17), (2,20), I{aK H3BecrHo, sKBHBa,leI{rHa sapuaquonuoii

npo6reme Mr.rHLrMyMa Syuxquouala

.d2ul^
o't1-L -qJ:U-'tfzrr04q

, rrh2(:-.
4n(l Pr'

€"
C

D ol: \ 1a' 
2l- qL2) d'c"

0

(2.20) r )rc,'IoBi'IeM Hopl.4a,{Ir3aII[I{

€"

Hlol-f | "'aZ..J0
0

Heo6xoggtuoe LI Aocraror{Hoe yc,'IoBI'Ie AJIfl KBaAparl'lqecgolo Qyru<quo-
uana (2,21) 6u1t no.ryoxHre.IIt,HLIM rpe6yer, qro6sl pelxeHur ypaBHeHI'Ifl

fxo6w.

C yc,'IoBIIflMI,i

\2.21)

(2.22)

(2.23)

(2.24)

(2,25)

y,&,oBJrerBopflIourge ycr'IoBI4Io o (0.; :3, 
"" 

ocul{,'InHpoBa/I1,1 B sa6pblroM

r.rr{repBa.re (0, EJ [29]. PaccritorptlM BCroMolarer'IbHyIo $yurqurc

d2u
-.= - Q7)=:U'q.q'

,r+l

o 
':120 

2 
'

r(oropar ocr{u/tnfipyer ror{Ho e (0, (J H yAoB,'IerBoptler ypaBHel{firo

)\^.rt ut _ 6+i,1 _f\
tt;2 Y'l-'"

TAC

,":+ -.@*,) (-#) ++oa -ntl sn-t ' Q'26)



Paguocrr i i ., ,.

' , " ,12,27)u

no,[o)KrzretbHa ,q,rfl BcflHoto uapa 3lr4ena, n{3, H no TeopeMe cpaBHe-
uua ILITypnaa [30]Bcfl(oe peureurie ypaBgeHr.ra fluo6rl (2.28) ocrlr4t/prpye,i.
MeAneHHee B r{i{repBa,{e (0, 1r), He}r(e.rra Synxqar tt 12,24), r, e. fipu
n.13 HecyqecrByeroc(u/r/rlrpyrcrqax B (0, (r) perueuaii ororo ypaBHerrHa.
rloerouy Ttpv n(3 Sopua D[z.r] onpeaereHHo no/roxrzre.rrrHa. IJanporwri,
upw n)3, ro aHa/roruqHr,rm coo6paxeHnsrd, MHHlrMyM @yuxquouam Dlol
onpeAe/reHHo orpriqarensslr.r. i,Irar< [o/ryqaeM reopeMy: IIo orsoruei
I'IHI0 I( paAI'Ia/IbHbIM Bo3MyIrIeHI'ItIM, rlpoTel(arcuIHM BAo,IIb paeuonecuofi '
lo,irirrpofibr, flrapbr 3l,t4eua ycroii.rzetr, KofAa aHAeKC rrotrrrpotrbl n<3,
n ueycroiiuwen rrpr4 n > 3" Il c/rjea€ r?:B roo$saqueHr Q:Q, 14 ,o',

ecrb roqr{oe peueHHe ypaBHeHr.ifl (2.28) npH yci,roBr.rflx (2.20). 3lecs
minD [o] ncuesaer, r.r Mbr rrtureeM 6uQypxauaro lra ,,rarleftuofi cepuu uapoB
S,raAena - 3rrr rlapbr HaxoAarcfl a nerirpanruou paBHoBecltlt. cor,racnb .

aapaaqraoHuorT reopLl E 3a[ac ycroiivr.reoc't'r.r, cxax{eM ro, r,reyK,rroHno
y6usaer c BospacraHueM nporfl)r{eHlrfl tuapa €0, r. e. c yBe,[trqeHger,r
c)r(rzMaeMoctu n. Llst,tMrz c,lroBaMH, 3a[ac ycroliuttsocTlt tasoBofo lxapS
rr e y r{,,r o H H o rraAaer [p]r yBe,rrHqeHHA Cr(r.rMaeMocrrz rxapa. floerolry
o6ues ycrorluueocri.r ilpoucxoAr.rr He[pepbrBHo npu n:8. B M, S ] lc,l
rroKa3r,rBaeM, uro QyH4aMer{ra/'rbHbre rracrorbr Bospacraror''c IIx HoMepox{
k w upu p > oo i'n - k'. C,reAosa're/rr,Ho, neycrofiuunocrr no3i,ir.iraer I

TOJIbI{O B MCA,,ICH].IbIX IY/IbCAIIIIflX I.I BTICPBbIE IIOflB,IIfiCTC'I B CIIMOM MEA-
teHHoM vote6asuru y lxapa n-3. flplr 4lnsHer?rueu yBe,lvirer]rz[ cxli-.
MaeMocrr.r z Hacryraer rrorepfl ycrofi.Lreocrr.I c,,reAyroI]Izlr, 6o.uee 6trc.r.pui,r.
KoJre6aHr,reM lr r. A. 3ro npoucxo4ur 6raroAapq HenpepbrBHoMy [epe\{e-.
ureHHro conprrx{eHHbrx rorreK ypaBHer{r.rfl flt<o6n (2.23) rro HarrpaB/renpiro x
qeHrpy IIIapa: npu n:3 [epBafl rar{afl 'r.oqKa Aocrr{f aer noBepxHocru urapa" ,

il riprr Aa,rr,nefiureu pocTe tu BTopafl, TpeTbrr H T. A. Torr(a Aoc.tHraro,f
rpaHrrubr rrrapa r BCe HenpepbrBHo rrepeABHtarorcrr r( rleHrpy.

O4uarco nexoropor2 ocropolxHocru 3Aecb rpe6yer nepexoA K rxapatr\,r

n>5, rar r{aK rrpn aroM rrepexoAe caMa noBepxHocrE, rrraparcABzraercrr
e 6ecxone.rHocrb. Cor"rlacso (2.6) u (2.19), A/rfl ruapa 3u4eua z:g y6s(i-.:,;

@uquenr

a: _1r - r$1_
' 12 (3 + E')'

3ra Syur<uws s6ttysg, qeHrpa Be.{,er ce6fl, KaK 2f"r, a ttpn 6-*, KaK

-l/ln, Aocrl{tafl IIpI{ Hexoropona [:[, H a r4 M e r] b trr e r o (orpuqare,nrnoro)
BHaqer.rufl. 3ro o6croqre/rbcrBo Ae,rraer on p eA e,,r e g s o fi RapxaqrroHHyro
3aAarry (2.21), (2.22), r. e. cyx{ecrByer sunnzri npe,a,er xapaKrepHcrz-
rrecl{Hx rrucer Qop,r.ru D [o]. Bepxuur.i npe4e,n arux rrr,rcertr nau uarl4eln us
BcnoMorare.ryruoii BapuarraoHr{ori upo6nenabr, A,trfl Koropofi Syurqnru ;Q:
AJtt B c e x sHaqeHufi l, 6d,rturux HeKoropoto (uoxa npoasoo,rrr,uord),
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qrc{a 4'. Tax r(ar peIIreHHe ypaBHeuuq flr<odLt (2.23\ \pv 8, orpeAeneH-
troM rrocpeAcrooM (2.28), ecrs

(2.2s)

ro, er,r6uparr rrucre E'>y'T\, Mbr HaxoAHM, r{f'o MrrHaMyM D[z] ouperie,,reu-
Ho orprrqareJren r.r cSepa ueycroiiuuna roJIbKo orHocl{re,'Ibuo canaoft tteA-
ressofi [yJrbcar{ufi. flogsaesue ueycroiiuunocru B uepeoft rynbcal],Iln MbI

He rrpoc/reAu,rH, Ho B IpeAe/IbHoM c/Iyqae a:orepuavecxoii c{epu
Ir:oo Y)I(e BCe [yJIbCaqHlI BeAyr K neycroftuunocrH. !,eiicrnare,rsuo,
BAecb ypaBnerrre flxodw (2.23) Anfl @yHr<rtua [npeo6pasyr? ypanueune
riynr,caqufi (1.33) K rrepeMeHnnnn (2.9)]

sx=ls alz A (2.30)

(2.31)

HMeer xoo$rpurlueHr

l4cno.,lssyn acr.rMnroraqecxre Bbrpa)r(eHrrs (c) u (d) B cHocKax ua crp. 17,

nlr,r o6uapylr(rlM, qro $ynxqnn q a1nwsu I{eHTpa BeAer ce6r, uau 2l\2,
a npu 6-*, t<au-2/12, Aocrr.rrar [pll uexoropou f, HaHMeHbIIrelo

(orpzqare"rrsnoro) sHarreHr.rfl, raK qro ee IigMeHeuue no4o6uo H3MeHeHHro q

B cryqae n:5. F{o rarxar< 1ql y6r,rnaer MeA,'IeHHee, qeM B cflyqae n':5,
I{ HMeHHo, r<au l/EI, ro, ro reolleMe Knesepa [31], yparue:auefluolw(2.23)
HMeer 6ecquc.reurloe MHolrecrBo nyaeft B IIIITepBa/Ie (0, oo) u I'IMeercfl

ueycroftuuaocrb AJrrr ncex ny.nrcaqurl.
Ananorauuyro KapruHy ueycror?uunoc:ra MbI IIMeeM h r,iltt oco6urx

IrrapoB 3u4eua, oTBerBnflroulHxcfl of iJralla tL:3 rlpl{ Bo3pacral]I{[ ,2.

C.or.nacuo (2. 1 1), 3Aecr, xoa${nqaenr

o:-n(rr-3) 2: "'-.' (n-11' E2 ;'

f,lpa rt<; (r. e. 3(n<3.1877) perxeHue ypaBHeHlrn flxolu (2.23)

c ycJIoBI.IeM o(0):0 ecrb

vr (c,{'r1'or,, f i"') 
,

o:LJ-J-,1)'I-2P'-1eqt Ez'4' E 2

a lrpu x :11,
i

,flpa no4xoArru,eM
. LrMeroT HyJrb A/rfi

0rq pelrleHr{e ecTb

{Eg,ac,ln 6).

'au6ope [pousBonbHbrx rrocroffHHbrx C sru Syuxquu
rrodoro Ha[epe,q au6pauuoro sncJra {, u ruapu c r (1/a
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HeycTofiqtrBbr orHoclrTeJlbHo To.rrbKo,

1npu x> ; (n ) 3.18. . .) perueuue

caMorO MeAr'IeHHOTO role6asus. HO

: )ipaBHeHHr. (2.23)

C r{Z cos {V *' - y 
^ 

tn Zj * C, W tr, 11/.z - \ tn E}

o6,raAaer 6ecquc.neuublM MHox{ecrnoM Hy,,reli B r{HTepBa/re (0, oo), uprqeM
Toqr{a (:0 ecrr rorlra Haxorr,'reHr.rfl HyJrert. 3ru uapu SuAega ueycroil-
rtIIBbI A,IIfl BCex IryJrbcaqufi. Taxoe )rie ro.[oxeHue neuleii clpaBeA/lr{Bo H

A/rf, lrsorepMur{ecroto oco6oro mapa c 3ar{ouoM n,roruocrert (2.13), rar
xar< xoerlrllruueur q B oroM ctyqae ecrb- 2f12, cortacno (2.12) w (2.31),
t.e,x:1/i. 3ro c,reAyer raxxe r.r3 [epBoro ]zcc,rreAoBaHnr fixuuca [1i],
cor.[acHo KoropoMy r43orepMHqecKaq 'r'yMaHHocrb neycroiiuuna, ecJrr{

HasBaHHafl nu,@yurqar ycroriuaBocrr.ru

U*:tim 2T2P, y,
r:@ RIo

rrDeBbiuraer -1_ ( t+ 1 t'
, \" ,r) , rAe /-i{oMep crpepuueci<ofi rapMoHHxr.r. Ilper

/:0 cor,lacuo (2.13) o.ro yc,rroBr.re ueycroiiur.iBocra Br,r[o,]rHsercs.

Ec,rrz 4onycrr.rrla HHrepnperarluq fi,ryuuepou x Ller?ne",relr [32] saur-
Hyrbrx 3Be3AHbrx cxolleuufi (uaupuurep, ruapoaux) KaK rrceBAoraaoBL,rx
rrrapoB c t4HAer(coM noJrurporrbr, 6ilueuuNt K n - 5 (unw 6d,rsruau), ro
M[,r 3al(.[rcqumt 6r,t o HecraquoHapHblx paAra/r,Hblx ABHxeHHflx sBegA B
npelerax cKoIITeHLLH-c roqKLI 3peur.rr [oJ'ryrreHHtrx ceii.Iac pesyJrbraroB
E,raro4apa ueycrofiulrsocrz, Koropas sAecb,83prrrBHorou xapaxrepa (cira.

Hr.r)r(e), cKopocrH 3BesA npH re3uHTetparr[r{ cKotr/reHHff, BepoflTHo, Hapa-
craror co BpeMeHena Ao 6o,'rbruor:i se,u{qpiur,r. C Apyrort cropoHbr, Bo3Mo}r(-
Hocrb qacrErx u 1tvtsvux Bcrperl Me)i(Ay BBe3AaMH Ha paHHeM erale xrr3HH
ci{orr/reHrzf AeJraer BepoflrHbiM nos6y:r4eHrze y 3aMeruorT .{acrl{ snes4 co6-
crBeHHL,rx xone6auur?. IIo reopeue paBHopac[peAe/'reHlrs ero 6y4yr xo.rye6a-
Hlrfl, r/raBHbIna o6pasou, Koporxoro [eprloAa. Bosuoxuo, rrro c orrlM cBs3ago
cpaBHr.rre,rrbHoe o6ulue KoporKo[epHoAur{ecKrlx qe{eu4 B ruapoBbrx Ky-
qax, pacnaA Koropbrx BeAer K HaKo["[eH]rro 3Tr.rx 3Be3A B BbICOT{HX ra_
./IAKTI.IqECKHX III}IPOTAX.

ornerulr raxlr(e, rrro Heycroriqusocrs fiapa n:5 Ae.uaer coMHHTeJIb-
HbrM sHarrerlr{e (ocMotoHrrqecKHx pe3ynbraron Porua u !,xauca [33] a
poraqr.roHHorl npo6,rerr.re n lpo6,rienre npk/'rr.rBoB Anq MoAe,rra Poura, oco-
6esso IIoroMy, rrro BpaxreHre, [oBr.{AaMoMy, He rroBbr[raer 3alaca ycrofi-
r{rrBocrr{ (fiNrauc [11], cu. Huxe $ 4).

Ho 4onycrr.rM rerrepb, qro [ynbcaqr.ru rrrapoB 3u4ena uporeKaror rro
11rpousBoJrsnort. aAua6are \, or.nzqnofi or paBHoBecHoft a4ua6aru

To : 1 +: B arou c,ryqae crpaBeA,rruBo ro )r(e ypaBHeHHe uy.rrcaqafi
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(1.33), Koropoe
fAe, I(aK ,IIetKo

i,,*n*l ft, i_I_qr\y 4nAs" \-r ''i '

q' : ; l'+i; -"yon- ,- (ni; t) (- ft) n

+ 

=(,*,) 
(-ft) :q+{r,-B)+ lr,.l(ru -r- 1))(-ry (283)

BeAer 4,ra rori xe Synr<quru a (2.16) x ypanneuaro (2.17),
BrIAerL, xoeSQuqueHrbr ? ll i. npauznam Sopuy

3aAaqH cBoLHTCfl r{ TOMy}

@ynxqan q 4o6an.raercr

npfi [y,,ibcarlurrx [o aAHil-
ycrofiuun, a npa [y,rrbca-

(2.32)

Tarurra o6pasona, BCe r{3MeHeurze MareMaruqecrori
qTo BMecTO qHce/r ). BbicTy-rraroT r{r.lcra lgi, a x

Y

peryrf pHaf B TOM Xe HHTepBa,re cpyHxuas. Teu caMbrrr, MareMa.rrr-
r{ecKafl [pHpoAa npo6,remu ocraercfi .ra x{e r.{ Becb flpeAbrAyu{Hfi aHa,rus
coxpaHrrer cuny. tr4s (2.26) u (2.88) HaxoArrM

q, _ q* :pr;!(z * 1) (_f, (2.34)

II oer o rra y rr o B br rrr eyx a 3 a r-r H hr M c o o 6 p a x e l.t iz n u
6are y )nl, BC r K rr fi utap Or,r4eua (yo ? y)
rlr4flx no agua6ate \<1_ala ueycroiirrua.

Ec,ru .r MeHaercfl BHyrpIr ilrapa, [pHHLIMaq r,IaHMer{bule e \ntLr gau6ont -
rree ]x SHar{eHH.fl, TO C0t/racHo Baprzaqlcourrofi Teopa]r, npulaeneHuoii x
ypaBHeHaro (1.33), ry.rrbcarluu ilapa OnrgeHa c y: const : y. 6yl{yr 6o_
JIee MeA/reHHbrMlr, a npu y : const : Tn_ 6O,uee 6ucrprrlrr, rIeM y
uapa 3u4ena, rryJrbcr4 pyroqero IIo nepeN,reHnofi a4aa6are y. floororuy
Bcsxafi uap 3v4eua ycroliuae, [oKa T Hr4 rAe ]re onycKaerc, uurrle af 

u,
E Helicroftr{HB, ec.[tl y ]{ztAe He Aocl.r4raer 3rraqeHr,rfl ,rf, vnyrpw uapa.

Ecna xaxoii-utt6ygt ruap ovr4ena rjcrrEITa.[ paA,ria.rrbr]bre Bo3MyrrreHilfl
BAoJrb agua1a'ru \ : nlr, ro oH npoAoJr)riaeT ocraBarbca rcclHsurypaquer?
paBHoBeclrfl (uocrpoeuuorl [o a4ua6are y()), )\rrtr xoropofi i**r, ,nr.
pacmrpeHr.rfl rporexarcr roMorrorrqecxH [cp. (2.16) u (2.24)], r. e. KorAa
aMrrJrHTyAa A x. r. Mu npuxor,HM, TaKAM O6pasorvr, r{ TeopeMe, o6parHorz
TeopeMe Purrepa, r.r K BaKoHaM roMo/rorrzr{uocru ,rleHa ( cM. cl'p. 7 ). 

tr I{ar

'{' [IpE paAriad,rr,r{oM ABE)r(eHuu 6es u3MeHeHu, NroMeHra
Haq 3ueprufi uapa U ocraercrr ueusuerruoii. Oro c.re;1yer

I{HeprIHH nOJrHafl noTeI.I{Hanb-
I.{3 leOpeMLI o BIlpEaJIe, KOTO-

gllei)rur. Ho rr,rno4ur o6 yc.rofiuuno*
4-3v

pan Aaer U: 
-- 

- ' T, rrc T - KuHerriqecxaq
o
-k-)t2"

cru npu \)nlu, r(oropr,re cAe.rra.[ orcroAa BnepBbre .[,lrrr.iuc [34], uelruo npeArroJrararcT,
qro cl'rcreMa npu .uro60lr y ae{opvupyercs 6es HapyrxeH}ia paBHoBecur (r. e. rouono-
ruvecru). 3ro, eoo6qe toBopfl, Ire ltMeer Mecra.
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yra3brBaJlocb Bbrrxe (crp. 9) Ans ra3oBbrx uapoa 6es H3,rryrreHr.rfl, B or-
,IIHrri{e or 3BesA, Ma,,raq paAHa/'rbr{afl 4eoopr,raunfl eABa alr cnoco6ua qyB-
CTBHTe,IibHo IIoBrHflTb Ha oTHOIIIeHI'Ie yAe,rbHbIx reII/Ior, nooroMy raKLIe

Ae@opMaII[]r nporer{arcT BAo/rb paBuoBecrJoft agua6atrrr c ror{Hocrbro Ao
Ma,IIbIx BTopoto rropsAr{a. [Ioaror,ry roKa yo or,rrur{aercfl o,t ala, Bo3M}r{€:
HI,Ifl He 6yayr toMo,[orr{r{HbrMH, rr AeoopMaunfl rxapa nepeBoAr.rr ero r.I3

PABHOBCCHfl B COCTOflHI4C ABI,I)I(CHUfl. EC,ryH XC PEA/T].I3OBA,ICfl BCCbMA MA-
noBepoflrHbrfr cnyuaft, KotAa BCe ta3oBbre lvraccbr 4e@opvrrzpyrorc'r r o q H o
BAorr, aAu a6arr,r \ : olr, To oro yKa3brBaer Ha 14 cxoAHoe paBHoBeci{e
c To : af , uttw. 6,rlusxoe r{ HeMy. 3ro uo4rnepx{Aaer raK}r{e auanrs To-
uaca [35]. Mu sar,rrcrraen{ rroaroMy, qro roMo,rrorrlqubre cx(arr.rq LrJrv. pac-
utlpeHl'rE CyTb BeCbMa I{CKyCCTBeIlHoe CoCrotlHae ABI4)I{eHHfl, eI.Ba rH
pea/Illgyrou{eecn A,rrfl 3BeBA c Hllsrorl po/rbro r.r3,,ryqeHr.Iri.

S B. nyJIIICAIU4II I]ISOBLIX [[APOB. l]A't,yXAHL{E IlynL(,AiIUft
I{ 11i}A[EpJI6IIrt( tr{EVcTo[rII{Bocl][I

Ilepao4 ny.arcaqufi P:T
h

uracHo (2.32) orpeAerrnercn **;,,;}. 

___l_PVp-:l/ nto- ,
Y vG /',)" 

(3'1)

rAe (,)1 
-orHorueHae rleurpa"rsnofi x cpe4uer:l [JrorHocrH. Bupaxar p

B AoJIflx cyrox, uafiAeru

ra3oBoro ruapa BAoJrb a4aa6artr J co-

(3.2)

3Aecr Berr{r{Hr{a To : 1 1- : , a co, (z) saBircrlr ro,,rb(o or no/rr.rrpoAHoro

HHAeKCa n v Bo3pacraeT c HlrM, B TO BpeMs, r<ar ).' SaBr.ICUT OT n 14 y
u y6unaer no Mepe yMeHr,ueHH l \ kr y.. Ans ra3oBr,rx uapoB 6es ns,ry-
qeHHfl Mbr npoBe,/ru npu6nw>xenHbre Bbrr{hc,rreHu_rr nepqo,q,oB, rrpu ^f : ^(o,
o6ri'rusrn MeroAoM Pztrla, nr,r6upar Mr.rHnMH3apyrcuyrc [oc/reAoBare,rrb-
Hocrb $yn*urz,?,

m-l ,n-l 2n+tu^(x): ) an+rP*(r): ) at +tx2+o(xu-x) , +u 
(3.8)

k:o 
, 

n:o

PV%: z.es.1o-, 
[#,.,12;i,t]- 

'/'

B repMnHax rrepeMeHHofi .x:5/ 
?or, s,q,ecb po@) cyrb HeKoropbre

rrotaHoMbr. 3rz Synxqun
"ryHneiino uesaaucuuu (cnr.
KaK Mbr o6napy>xnnu, He

yAoBJreTBOpfl roT rpaHr.rqHbrM yc/'roBr4trM 3a!..aqv Lr

M, S 2). Henonuora iloc/rer,oBare,'rbHocru pu@),
B,rrHfle'r Ha rlrzcr.roBble pe3yJIbTaTbI, HO CIIJILHO
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o6nerqaer Bbrquc,reHufl. TotAa, KaK r{3BecrHo, xapaKTeplrcrt'{qecKHe qw'

caa ).' cyrb KopHri ypaBHeHHq [cnn. M (2.18)]
7,

l\"r,i*IrYr ll :0; k,j:0,7,2,.,.,m-li rr-i,

IAC
8s

"r-: )(t* 
* q'Pue,)ax; (3.5)

!,nr rax4oro ruapa 3ureHa n c rloMolqr,ro ra6,ruu SuAesa 6H,rH sltqu-
c,'reHbl BeJrr.rqHHbr ,0 Ir xooQ$nqlle]frr ql (pesy,rurar npHBeAeH s ra6/i. 1

H Ha pl{c, 2). B ra6n, 2 Aasat qrc,{a )'' 4.[f t.[aBHoto ro,te6asiag B rperbeM

Puc. 2. lpatpzxu xoo${nqNeura 41

npu6,ruxeuuu (m : 3). A.rrs uapoB tL : 2.5 rr tu :3 rpeme npu6.rixrxe-
HHe He [oBbrrrraer roqHoer]r u ue 6u.no HCrIo/IbBoBaHo; r,,[fl ruapa n : 3

3HarreHae i" : 0.0119 ssnqercs a6co.ryroruoti norpeurHocrblo 2-rotpw.6tttt-
xeHufl. Kax eu4no us ra6n. 2, cxoAaN{ocrb npla6,rrxreuull 4ocrarouno
xopouas, H rtLtcra Aaror yAoB/IerBopI.IreJIbHoe npeACraBJIeHHe o6 yueur-
rrreHr.rr.r 3arraca ycroftunsocru c pocroM c)I(tIMaeMocrH n. flo @oplty,re
(3.2) noacuaraHbl nepuoAbl B AHlx cauot? ue4.ueuuott uy,,trcarluu (npu

T : yo), A,rItI HeKoropblx rnn[r{Hblx sHar{enufi cpe4uefi ["rloruocrl] (ra6.n. 3).

flna ueycroiiqusslx uapoB n)3 epertlt P xapal(repl]3yer cKopocrb
yKnoHeHrzfl or paBnoBecur. Ma,ras Be/IHtIIzHa ).' B SToM cnyqae 3arpyA-
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*1

\k;:l pup,d*.
"J

0

i,



TAE.T14UA 1

0.00
.05
.10
.15
.20

.25

.30

.JO

.40
"45

.50

.55

.60

.65

.70

"75
.80
.85
.90
.95

I .00

+ 0.700
-1- 0.25e
-l- 0.00430

- 0.123

-0.136

- 0.0835

-0.0175+ 0.0610
-l- 0 . 167

l- 0.34r

- 0. t80

- 0.174

- 0. I23

- 0 .0603

- 0.0159

-[ co
1- 2.73
+ 0.0805

- 0.1s0* 0.174

-0.1r5- 0. 0575

- 0.0163
l, 0.0126

*l- 0. 0367

J-m
- 0.126

- .150

- .0521
_.0133

foo

0 .820
.187
.0903

J.' o:
t t.at
l- 1.17

+ 0. r45

- 0.117

-.1 o:
+ 28.0
+ 7.73
+ 3.28
+ 1.52

fco
-1- 0. 628

- 0.201

- 0.212

- 0.0747

- 0.0250
-l- 5.68. 10

-l- 0.0r63
-l- 0.0328
-l- 0.0379

4- 0.202
+ 0.299
-l- 0.5e8
-l- 0 .868
+ 1.71

-[- co

-l- 0 .0623
-l- 0.0833
-l- 0. il4
1- 0.141
-l- 0.20rj

+ 0.299
-l- 0.443
4- 0.702
-1. r .28
-l- 3.81

+.0.027i
l_ 0. 0687
-l- 0. r13
-l- 0. r 67
-1,0.235

+- 0.358
-1- 0.502
+ 0.7r4
-l- 1 .3e
1-2.75

-1- 0.04fr4
+ 0.0600
+ 0.0760
+ 0.102
-l- 0. r 32

+ .00512
+ .0130-l .0172
+ .0213
+.0234

l- .0285
+ .0344
+ .0423
-l- .0;40
_1,.0703

-.1_ . f 984
+ .150
-l- .259
+ .635
-l- 2. 3e

-l- 0.537
+ 0.e56
+- I.e3
-F 3.8r
+ 4.73

-l- co -Foofoo

HflETCg OT N.TIOTHOCTI-I BOAbI AO
oAnoli Aecrrrr.ITbrcfl qnorl erorl
Be.rrI{qHHbI. [.,ra ConHu.a Ta-
KOe LI3MeHeHI4e O3HarIa,uO 6u

H'ICT BbIqHC,riEHH'I, vI, HaIIpHMep, AIlfr IIIapa n : 4.5 MbI TIoilyIIWJIH
L', : 

- 0.000320 BO BTOpOr,{ upa6,rarxeii,,tw. fitr. raKoro uapa HSMeHeHHe
Bo3Myr[eHr.rii e e-pas rpoucxo- T A 6 JI L,I l\ A 2
,I(LIT 3a BpeMrr oT HecKo,rir,Kr.rx
Cyro* AO HeCKoIbI(LIx Jrer, ,, j tr,, I ; T-;
eCJTH CpeAHtlfl IJIOTHOCTb Me- -{ 

l.- I

1

3t2
2

52
J

0.849
.187
.102
.0i38
.0285

0.814
. 186
.0905
.0 )21
.01l9

yMeHbrxer{He ef o pa3MepoB
6o,ree, qeM B 100 pas 3a no,'rroAa. Mu ulreervi 3Aecb nooroMy Ae,'Io c He-
ycrofivunocrrrc ,B 3 p br B H o r o( rlrfla (no xpartueii uepe, rrora rL He
c"rrHrxr{oM 6.{r.tsKo K 3), -- OHa r.rcxJrloqaer Bo3Mo)I{HOcTb cyxrecTBoBaHl{fl
raxux IIrapoB B [pupoAe. IIIaprr vtnu lxtctpo paccer.rBarorcff H,rrH ClaAaror
K rleHrpy, ec,riH Her dtarropon, 3aAepx(HBarou[x oror npoqecc.

FIo sro paccMorpeuae He yrrHrhrBaer pacceflHnfl oHepran, Koropoe
Alrrr uapoB 6es r{3,[yqeHHrr o6ycroueno B ocHoBHOM Bs3KOCrsro. IIpn
cfiiarvr4 [rapa c ^( {als rpaBHraql4oHHafl IIoreHIILIa.{bHafl gHeptHfl f}g,oo

27
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TAEJII,IUA 3

o {;,:

1.00 r/cnS
l0-l )
l0-2 )
l0 3 D

l0-4 )
l0-6 )

Ii,
| 4.(r t3,10 -'
I

z.d 5t . ro -2

0.0751
.238
.751

z.n\
7 .51

75.1

0. 0483
.IUJ
.483

1.o3
4.83

48. 3

0 .0783
.248
.783

2.48
7 .83

78 .3

0 .0319
.260
.81 9

2.60
8. l9

Bl .9

y6brBaeT, HO eC,IIH COxpaHgeTCfl pIBIIOBeCI'Ie, 1O"IIHafl SHepII'Ifl Inapa

SlaAeua

fr
{J : I)g,r, * [J,,".t, -+- 

t5:( 
\ 4nt;t(eu'r2 dr

^,.- I I. _t
0

: (,-t-) 1.-"i'

Ao/rx(Ha Bo3pacrarb (ri%) 6,larorlapa [epexoAy 3LIeirl'IEu L/g,.u B OHeprrrc

f-,lmech. lllap no.rryuaeT 3,ro yBe,/rr4qelure IJn""1, c I]eI{oTopbIM 3aIIO3AaHI'IeM H

iloToMy IrpoLoJIx(aeT HeyI(JIOFIHO Cli(Hl'IaTbcfl, ec,llll He yqTeHa Bfl3KOCTb'

I-lo s sssxoi:l lracce HeKoroilafl qacrb lI3i\{eHeHLItI tloreHllHar'Ibnoi'i eueprun

cpasy r1 HeflocpeAcrBerrrro paccer.rBae'rcl 6nal'olapfl BHyrpeHHeNIy rpeHI4Io

qacrr.rq 11pt.t C)KaTI.{zi. Tax Kai{ Bfl3I{OCrl ttpu6nu3HTe,IIbHO I{e 3aB}ICI{T OT

n,rrOTHOCTH, TO B AOCTaTOqHO 4rarpQySriOii IvIaCCe OHa MO)I(e'r B3tiTb I{a Ce-

6s r.iruengO ry AOJIiO lpIzpOCTa IJgr^u,I(OrOparI paCxOAOBa,TaCl 6lt I{a He-

yK,IIoHHOe C}I{aT}Ie, lI paBHoBeCI,Ie BCI(ope BoSCTaHoBI,ITCfl, Mo-'I(e[ 6I,I.Ib,

rIpH HeCKO,,rbI(O 6O.,tt ueft 3l{eplH}I U. B 6Olee IiiIOTHblx MaCCaX TaI{a'I

r(oMrieFrcaqi.ig 6naroAaprr Brr3riocrl.I N,IeHblue, },I N{o)i{eT oc'laTbcfl HepaccetlH-

nuri r.r36tIt6t1 rparuraquOuuOii SHepll'iI'I, rOrOpt,ti'i HCIIO/Ib3yeTCfl Nln

Aa,ur,Heirueto c)r(arr.1fl. Iloeror'ly [pLI Y<4/3 Al.rib.irysl{Oe COCTOqHEe laso-

Boto ilrapa Mo)r(eT oKasaTbcrr 6oree ycrol:iui.tnulu, qeM fi/IorHoe, TOrAa i{al{ B

OTCy'TCTBHLI Bf 3I{OCTLI yCTOIZqI'IBO C'1'b AOC Ifi la eTCtI TOn bI{O lIpH 6 eCupeAe;ll -

HOM paccegHI.lu \,IaCCbI B IIpOCrpaIlCTBe. 3TO yKa3bIBaeT rla BOSMOXHOCTb

CyUeCrBoBaHL{s AByx K.IIaCCOB yCrOfiuunulx la3oBblx mapoB oAHO,i u rofi xe

Maccbr: r./rorgble Irapbl (ua,,loro pa3Mepa)' BblCoKoii yrpyrocrH T)alsv
4ucpsysnrie uapbr (6oltruoro pa3Mepa) c i{LI3I{oil ynpyrocrblo Y ( n/s.

OCraerCr, OAHaI(O, sarKHllli BOrtpO:: HMeeTCfl ,rIlI HOnpepblnlrutt nepeXO4

or oAr{ofi tpyrnbl uapoB r 4pyrOri, LIJIHo6e oHH pa3Ae/IeHbI CoCrOflHHflMl{

HeycTofiTIHBOCTH ?

!,an perueur{fl Bolipoca Heo6xoluMo yqecrb Bfl3l{oc'lb B KaprHHe Ma-

JrErx [y,rrbcaqr.irT r.a3OBOtO i11apa. B,rutUUe B;]3KOCT6 Bbipa)KaeTCfl B TpeI{HH

2B

01 (r): l1.4
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ra3oB, rIpoHxKaiol]Ilrx Apyr B Apyfa [pLt paAlia,IIb]Iblx /{BH)I(eHI,Iflx. 3To

co3,rlaer paAr.raJrbHyro clrrTy, 3aBlrcfIIlyIo oT cI(opocrlr ABIIr(eHII,I ra3oB 1.I

Koo$oHUrzeHra Bfl3Kocrr.r lr, raK qro SijIJIepoBo ypaBHeHI{e paALIaJIbHF,IX

ABH)i{eHufi rrpHHr.rMaer BHA

rAe o6osuaqeur{rr npex(HHe (cu. M, \ 3). VpanueHr.re oHeprvLt p,ltfl Ma,rrbrx

4nuxerruii coxparrrercrr rpelxHr.{M (1.8) u,nz (1.i6), rar( Kar{ aHeprriff rpeHrzrr

(1.3) coaepil(HT To,rrbl{o r{JIeHbr Broporo ilo[lqAKa orr]ocl4TeJrbHo cr{opocrr.r.
fIoerouS,, ucro/rb3yfl oro ypaBHeHue (1 . 1 6), no,ryuuM BMecro (3.6) ypanHeuue
Ma,,Ibtx ny.nscaqurl B BLIAe

(3.7)

!,uccunarunuaR cuna J,. n npanofi qac'r'r{ oroto ypaBuer{ufl 4ericrnyer,
soo6qe roBops, ue n rpase co cMerqeHueu A. Bnust:-e oroii cr.u;r cu"ns-
Hee cKa3brBaercrr Ha 6lrcrpux xo,rye6anusx (ft ne,rrrar<o), rreM Ha MeAJIeHHbrx,
qTo BrroJlI{e ecTecTBeIIHO, TaX I{aK nOC/'IeAI-IIze IIpOTeKaIOT IIOTITH I{BaSH-
craraqecr(r{. OHo Hcqesaer A,,rfl toMo,rorurrHrrx 4edtopr,rauuft (A oc r), xoro-
pbre, c,rreAoBareJrbr.ro, nporer{aror a4ua6aruuecra. I-lo rar(He Ae[bopMaunu
npoTer{aroT [pr.r T : a/s, Tar{ qTo Brr3r{ocTb }re B,,IHrreT Ha [o/]IoxeHr]e
loqr(li 6rdrypxauu[ y tuapoB Surxesa. ,Ilauuuapuafl BssKocrb cot,rracHo

$opuyne Marlepa

(3.8)

'HCr{ax{aer ,rrhrrrb rreMHoto riaprHHy a4ra6arHux ny,rtcaquti, TaK i{aK oHa

BHocIlr q,rleH 
" -':, pa3 l{eHbr]rafi, ueu oc'l'aJIbHIJe, a uen^ruva L AJII

ta30B oqeHb Ma,rra (ln - nracca rrccrr.rubl, 6 
- ee e(toexrnnnrrii nonepev-

uux,7-cpe4uxr? cso6oAur,rii nyrr, f -cpeLrrrrfl cropocrb .lacruqu). Ho
ryp6y,,renruarr BrgKoc.rb Bbr3brBaer aHarotr4qHbrM o6pasonr gHaqrzrei'rbHo

6o"ryrulnii ocp@exr.
BrfiflHae Bfl3Kocrr.r Mo]Ker 6urr y.11gHo rrocpeAcrBoM TeoppIH BoBMy-

uleuui'i, KaI( cAe"rrar BlepBr,re Pocce,rau4 [361. Msr oro cAe,,raeM ceirrrac A,/rfl
illapoB 3rtAeua n @oprne, t-recr{o,'rbxo or,ru.lHoii or npuHrrrofi err.riu asro-
ponr. Bao4a n (3.7) repeMeHHbre (6,0) 3naAena paBeHCrBaMw (2.1) H 6es-
pa3MepHyro aM[flI'IryAy ? paBeHcrBou (2.16)' nocne Hel(oropblx or{eBH,4,HbIx
pe4yxquli Har?4etr

# - q' 1) 1- ).' +7) 
: - lr?sQ (t,o,o),

,{iV I j,[i (*)']]:- so-y+:,:,{*"''. *(i#)}' taor

v,:+et,

*,{ro, * f,t'rr} + (n'+ ?) r.o :
: -ik Il,{+,'ro f,(i)} :-ikr,

(3.e)



ecJrH rrpHHflTb rpy6o Bfl3l{ocrl fiocroql{Holt (3To coBepIIreHHo He B,'II]fer,

r{ar MbI y6e4a,rucr, Ha oKoHrlare,rsuuri pe3y/Ibrar, Ho cJlel(a H3MeHser

dop uy.rr r,r). !,onycr<a n e Aocraroqi.Io Ma JI r,I M, IIo/'Ia taeM

rAe q' u i' . onpe.4errfllorcfl paBeHcrBaMw (2,32), (2.33), a

.:L!t 6: I d[Lod 'o l,J'tp"' '- 
r, # ori' ,, 

u #l

o :,uo* .r, * "",, + .. ., I
A : fto * u,t, -l urk, + ..., I

,,: 2 a,,,al,,,

H,ryH, IIoAC'raBHB clo/Iil ,i, us (3.10), no"'Iy'rn,ra

t"

,/,,,=- 
X, I1, (;),,_ :,",,,), ae , _'i r (rt),

',j t ;'r11 2

ik - ik,,* 1 
"p, J ln) iAu- I

- ') r

B cr,r1, lrblpa)I(ei{t4tt Afi'l e (3.10) BpeNltI SnryxaHaq 6yrter

" 
: 3 

"--1 
1- !!"' ,

4 4xG^1J (rt) $oP.

(3.10)

(3.13)

(3.14)

(3.1 1 )

r,u,e l,tr{Aexc HyJIb ttpu[ucaH Be;lHTIHHaM IIeBo3Myuleuuofi, r' e. npo6,renar,l

s a11alaprqec11oNI npu6,,ulxreilna, $ 2 (. : 0). noAc1asns 3rH pa3/Ioxe-

HHfl B (3.9), naftaeM ypaBHei-Iue AJitI ilepBoro npu6luxeuua

clz ur 

- rJ, ,,, a-2 ho.h, ,n -l !o'- ot- 
- -i,tu,l,,(E, 

0, or), ,, 
-ffi (8. 12)

d1z '1 "r ?z 0 ' g, 0

B CI{,'ry (2.17), KoropoMy yAoB/IerBOptrror oo u ,{0. flparueHtlfl, I(aK o6H'ItlO,

pa3,,iox{eg}Ie Qyuxqaz .z,,1 B pgA llo xapal(repHcrl'IqecKHM cpyur<qunu ue-

Bo3MyIreHHoi'i nPo6"reu sr

B caJry yc,nonuft oprotoua,rlbi'iocra I'I HopMHpoBKI{ (2.22)' [oryrIHM 4flfl
Bo3MyudeHufl xaparTepacrllr{ecxoro qncra &, nupaxeuae

€o

2 k,: -- iP' J'+ tf, oo)<todl,
0

ecnu [por.IHretpupyeM rto qACrflM H HCIIoJII]3yeM rpaHllqpble yCJIoBHr.,,Ta',

rnu O6paaOM, B IIepBou npn6"riuxreul4l4 rIaCTOrbl nyflbcaUufi Onpe4enflIgrcn

paBeHcrBoM

(3.15)

(3.16)



.Ilannacosa cxopocrb

(3.8), uoerouy

fZ, ,opr.ur{a Benuqul{u c n Sopuyile Maiiepa
Pc

finn ry.rrr,cHpyloqero (y]n/r) urapa 7 ropflr,Ka Za/P (a-paAuyc, P-
tlepHoA ny.tucaqan). rloe'romy noA AeftcrsPIeN.I JIaMI.IHapHoii sssxocru

(,,o.ou pt:-4) .rry*rrre rpoHCxoAIIl' 3a BpeMfl t He MeHee
\ to')

10'o ,tet, xar( sro o6uapyxrz,rrl BrrepBble Ilepcur<o [37] n Pocce,ranA.*]

oqerir rpy,qrio npeAB,Aerb peson,oe 3HarreH,e Beflr.rrr,Hbr-]_. eIarr rvl-
6y,lentuolt BflBxocrr.r, ec.rr Bbrp&)r(arb ee 3aKoHoM (3.8), xar [puurro
aHorAa Le"rrarL, [38]. Ilo., ec,TH oprreHrrpoBor{Ho A,,rfl flyrrr rrepeN{erxrzBaHr.rrr

/ nprnrm Be/rurrr.rHy noprrAr(a no[epeqHriKa ue6o,rr,urofi rpauy.rrr, ro BpeMfl
saryxaHar 6y4er flopflLr(a lfp. ter, H lty"rrbcallvtu 6ylyt 3aryxarb rrpeg-

sblqarZuo 6ucrpo. 3ro, ronug,HMoMy, o6rscgter, noqeMy Bce rlrroTnr,te
sBesAbI ne o6napyxuBaror savrerHbrx ny.urcaqali.

!.,rn Heycrofiquesrx u]apoB (y{n/r) rapaMerp ,t3<0 r rpu yc.rioBar
-1

" 
( 

tr.t rroA BJrHfli.rHeM Bfl3KOCTH Hacryrraer ,,BpeMeHHarr,, ycrouultaocTb ta-

3oBbrx rrapoB: 6yLy.ru BbrBeAeH rzs coc,torHufl paBuoBecr.rff, ruap npe6u-
Baer s6ilvsu a'l'oro cocroxtvtfl B reqeHr.re cpora He Menee ylr"l; (uepsoe
npa6,ruxenHe B oroM c,ryqae BeLer Aax{e K 3aryxaHr]rc aosltyqeHali no

saKoHy .-o 
{- ( : lA,l)4). I4cro,rus5, tr A;,'r rBbrpa}KeHHe(8.17) u roA-

craB,rlflfl Ha r,recro , 3i{aqeH,e ' l&o J , ,"t [o,,ryr]aM ycroBr.re BpeMeH-

uofi ycroliulrBocrr.{ B Br.lAe:

3 n*l-l
4 4tA"1J (rr)

p,,{pcri,= (+.')'(#r)''(+ or)'^ h,

a

l.-
-ol3'

(3.17)

rraMHr-rapHoft sssxocr " (0, : # - lo-t)
Mana "n\,fl. 3Be3AH6rX MaCC, HO AJrfl ryp6y,ne

(3.1 8)

ecru.I Liciro./rb3yeM @opny.,ru (2.32) w (2.7). 3Aect I,/^rl).0,i ecrr, 6espas_
Mel)llaf Be'/IHqHIIa, 3aBI{crIUIat ro,II},Ko or HI{AeKCa ru itoJiI.ITpo[bL Ans

Be/'II{tIIlHa pcrit VpeSnUUaiirtO,

trriloii BrI3Kocrl,r oiia 3Har{H-

'x Mu 6epenr 3Haqeuue Pryl}a cex., ary10r1 cM, xt=10-24, ory l0-8, Hrraroe pe3oH_.
HOe I{3MeHeHHe orllx .[,aHHbrx He MeHfleT flOpr,qxa BeIHrrhHbr t. Beru.rNHa / (a) ue npe*

Bbrruaer 
* ,t
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'Te/rbHo 6orlure H, Moxer 6strt, Aocrutae'r Be,lItlqt'IHbI rioptlAxa

T. e. HopMa,rlsort cpe4neii l,'Ioruocrll 3Be3A-tI4taHroB (np,
p t =10\ w M= 1034 f.). :i:

Vc,rosue (3.18) [ol{a3r,rBaer, qro Ixapbl Aannoii N{accbr M lpu sllsroll
ynpyrocrlz ^1 { o/t ,,3a4epx{analoru ueycroiiuasocrb, ecJ'IH oHH B AHQ-

$ysuoru cocrosnlilt, u ueycrol?uflBbl B [,'IorHoM, KaK 3To MF,I I'I tlpeABrryeilb'

Bbr[re, Sa4aua 6yayur,rzx Hcc,'IeAoBaHuii - saiirn Ko,/IaqecrBeuHoe Bblpax{e-

HHe 3ar(oHa risMeI.IeHIifl )/Ae/IbHbrx re[,IIoT nrrfl Susuuecxzx cocrossul:i,
Bo3r{r.irarou{}rx B HeApax gBe3AbI B Ter{eHae ee 3Bo,{rcuan. flnt la3oBblx
rxapoB 6es usryueul4fl ecrecrBesur,ift nyrb SBor'Iloqaa cocrol'Ir B MeA,'IeHHoM

rpaBr.rraIIUoHFIoM cll{arHrt BLolIb IIIKa,TII Ke,rrnatla. IIpu STor{ cpeAHi're

rrJroruoc'rb H TeMrleparypa 6y4yr Bo3pacra'I'b H cro/'IKHoBeHI'ItI MexAy
MoJier(y.rraMr4 raga craHoBrrctl sce 6o,'Iee qacrbIMLI u cnoco6ublMll rrpoli3'
BOAr.rrb rerlroByro Al{ccoll.HaqHlo qacrIIIl. c,reAosare,ryE,Ho, BCe MeI{E,me

H MeHbrrre nuyrpeuuerT oHeprllu 6y4et cocpeAoroqlzBArbctl B NIexAyMo/Ie-

xy,uxl.luofi cBfl3H, nu6paquoHtlblx Iz poralllzoHIIr,tx ABnx{eHatlx, rar lITo B

cpeAHeM UHAeI{c [o,'IHTponbI

10'_6 r/cn3,,
3[IAqEHI,IH

yc!,roBliq L ,lu"r, a

q / Etorra\

,6y4er HeyKnoHHo y6unarl (Erorna - sHeprufl BHyrpI'IMoneKyJrIpHafl, a

.Et.ur.-SHeprr.rf rrepeHocHblx ABITII{eHHfi).3ro sHaqLIr, lITo 1:2, xoropar
ca

6tusr<a x ne.aauuue 1-]- )_
n

(u.uu rouuo paBHa eft), 6y4er HeyK/ToHHo

Bospacrarb. O4uonpeue[IHo, IUap craHoBHrcfl BCe 6o.nee oAHopoAI-IblM
,(., y6rrnaer). OAnossaqsag cBfl3b MexAy reMileparypofi H rL'IorHocrr,Io

rosBo,rqer r(oHTpaKIIIloHHyIo 3BO.IIIOUHIO [O/IHTpOlHOlo mapa xapal{repl,I-

3oBarb yBe7ll,trreuheM ro,'tbKo cpe4uet? IIJI6rHocrl'I, Bbl3blBaIoqI4M Bo3pa-

craHne Be.[Hr]aHbr 1. Buecre c reM cot,lacHo $ 2 oospacraer sa[ac ycroft-
rlnBocrLI ).,,' u [ogl,Ix{aeTcf [o,'IHafl 3Heplufl. Ecnu SBO,TIOIIAfl Iuapa ,H0-
quuaercsu or BecbMa 4uSSysHoro cocroflllur c Hzsroll yflpyrocrblo

\<7-n/r, ro AocrarotlHo MacctzBHue (cxaxeu cuaccofi M)lx) ruapbl lmteroT

6O,nsue rrraHCOB noTepflrb CnOrc yCrOl2qItBOCTb B xOLe KOHTpaKIII{OHHOit esO-

'i' flocr(onbry pa3.rrox{eHue (3.11) npeaycMarpHBaer, rlro q'rleHbI, coAepxaullre ekr-
I: 

- 
V T. 4., Ma,'Ibl, To Mor{er IlorlBfrbcrl coM}IeHI.Ie B Bo3Mo)l{Hocr}r

BMecre c reu (3.18) soo6ue..[,oraaare,rrcrBa Bo3Mo)r(Irocru pa3Jlo)t(euufi no napaMerpy

B 3aAaqax lllryprrla-,Ilr.iyBl.rJrJrrr Ao clrx nop Ire cyuecrByer. OAHano ecrecrBeHHo cqHrarb

no aHalorliu c o6uquulr pa3,rrolr{eHl{eN{ Teii.ropa -f (r):.f (a)+(,--a)f' (a)-l--..', uro

pa3,rlox(euue (3.1i) ocyurecrBliMo A'rl,{ ,rlo6oro f6, B uflcrHocrk ho:0 (r' e' ,u'rla "rro6oro 1),
ran )r(e KaK s pa3.rro)r<er.rue Tei,i.rropa ocynlecrBlrMo npu ,rto6ou KoHetlHoM f (a) (s qacrHocrll

f (a):0), ec,rrn rfyuxqr.lfl HenpepltBlla Bo3ne .c:zz. Ilonpoc o roM, qro Moryr BHecrI{

Bropoe H rpeTbe npu6;rvtNeunn B Cnyqae ualslx Fo, MLI ocTaBJIaeM oTl(pblTblM BBIiAy efo

CJIO)I{HOCTII.
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,/iruU,fiI{, AOCl'lIfHyB CX{aIUfl, tIpI,I KOTOpOM prr.-=?crit, i'

rrrapbr (M<X:t) Aoc'rEraror raKoro y[norHer{r.rfl, fipu
'{ )=n/.3, npex(Ae, rIeM cpeAHflrl ["rtoruoc'rrr Aoct'lztaer

Menee MaccHBHbre

r{oTopoM , CTarrer
BeJII,IqtzHbI pcrit. F{O

rorAa rar(oMy Irrapy Hfl-
i{aKo r fioc,,reAyro {e e
clr{arue He,yrlpox(aer((
no're pef.i ycrofiqr.{Roc1'r,
clrarr.re 6y;rer co[pcl-
r.]O)I(AaTbCfl JIII III b COKi]a -

qeHlreM nynscaqafi (cu.
ta6,u. 3) H BpeMeHH 3a.

ryxaHHfl '; - 1/?-, 'r. e

IIynbCallEI{ ll C q e 3 a IO'l'
n flpouecce (oHrpaK-
qnonuor? eBo,rrtoUllu.

Pac. 3 lrlrnrocrpr{pyer
cxagaHHoe. B crrcreMe
oceir (p-, ^tVI) iuecro ua-
poB c y:4/BopaeHrHpo-
Bor{Ho lzso6paxeuo rtpfl -

Moitg*:p*', a KpuBag par:p"rit fiocrpoeHa co[racHo Sopuyae (3. 18).
3aurrpnxoaasa o6.racrr g-N6onrueft HeycrofiqlrBocra. Kpusue T*1, T^2-
cyrb Mecra 7n:cofrSt, [poBeAerrHbre corJlacHo ypaBHeHlzro

fm-

crrpaBeA/rr4BoMy Anrr ro,rurporHbrx ruapoB [39]. tr4urepecna BosMo)r(Hoc1'b

cyuecrBoBarrrrfl BpeMeHuo ycroftuaB6jx lrapoB 6o,rrr,ruoro pa3Mepa c rofi
xe cpe4nerl reMrreparypoft, qro u 4,ua ycrofirluBblx luapoB Ma.loro pasMepa.
Eonee AeranbHoe o6cyx(AeHr.Ie grr{x pe3y"rlbraroB rpHMeHlare.,rrrrHo r{ 3Be3ilaM
MbI, OAHAKO, OCTAB,TI'ICM HA KOHEq CTATT,H.

S 4. IIEPAAIIAJILELIE ItOJIEBAIItr,E trIASOBBIX IIIAts{)B, {){DOEI6['
TIEA JIEIIEOI'O BPAIqEEtrff

Crporo paA,Ha/rr,Hoe ABr.IlI(eHrre, Koropoe L{bI Ao cr{x tlop paccMarpr{-
Ba,Tlr, ecrb BecbMa [IcKyccrBeHHoe cocroflHHe ABH]KeHHrI, oco6euuo, npu
Hailwquv Aa)r(e MeA/reHI'Ioro BparrleHafl. Flacryuaroula.fi rpft ungxoii yrpy-
rocrft ueycroiivueocTt,, Bel)OtITHO, rpOgBJIfeTCrI B,pa3pymalouefi( BOJIHe

clr(arl,Ifl, npu,[LlBHoro rurla, oxBarunarculeti 6o.riruvo qacrb noBepxHocrr{
cQepbr, Ho He Bclo ee. Ilaxiuo uooloMy lrccneAoBarr, ycroliuanocrb B Br,r-

6paqarx c$epuuecxn-rapMoHr.rqecKoro rtrna /> I (cna" $ l). FIepaAyralrb-

1,(t,

I\a
t6

3l-P;-n^1"1* L;' -- t ^f u,'

Pnc. 3. .Il,nanparuua ycroiiunnocrn ra3oBbrx ruapoB

'* Arxyparuoe paccMorpeulle noxa3blBaer, uro saaucaulufi
rrua pcrit (3.18) ne qyBcrBnreneH K H3MeHeHkflM n.

3 lI"r. Itprrucnoft acrpo4gg. oocepBar., T. I 33
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sue xo.rie6aHlll ta3OBulx c(rep paCCIlIarpHBs;lCb n pa6otax Foccenanla [4'0],

I-lexepaca [41], Koynrz wra 142)u aBropa [12] c pasnar{Hbrx rorleK speHua. Poc-

CeJIaHL, [pIIHI]Mafl, r{TO BOBMyiqeHHe TpaBHTaqHOHHOTO no"Ifl [pH TaKHx

KOJre6aHHrrx o6,,IAAaeT paAHa/IbHOfi CHN{^{e'IpHefi, naxoAl'tr yCJIOBHe 3aTy-

xaflHfl. KoJle6aguii 11oA /(eficrBHeM paAHarLlBHoIz rpoBo.U,IiMocrI'I. neKepucy

y,q,aJrocb o6HapyXHTb HeyCroIitII4BoCrb OAHopoAHolO aAl'Iafiaruoro

ilape B oTHOlreHHri HepaAr4a,,rbHbrx 1{o,1e6auuii. Koy,,ruHr I{eAaBHo cAeral

BHTepeCHOe yKasaHue, qlo raxlle XO,'Ie6aHHfl Moryr BO36ylI(AaTbCtI 6nal9-

Aaps ilpu/rrBIIbIM Bo3t\{yIqel{I4tINI Il IBOI?Hblx 3Be3Aax (n C.nyuae I4x Bpa-

rqeHHJ{). EC,ru UepuOA BpaxdeHuq KOM;1OHeHT OTnHr{eu O'r Op6l'Ira1buolo

rrepHoAa, ro llpH,IIHBH1.fl cvJIa [poI.rSBoAuT nepuoAaqeci(oe HepaA]7a"IbHoe

BosMyr{eHr.re r{a BCrIKyto rotlKy 3Be3A,bI; flpa coBrlaAeHi,lu ilepHoAa np]t-

Jrr.rBHoto BOsMyxIeHtrIs C [epHOAoM CBO6oAI]blx KOr'Ie6aHHI? BO3.''{O)KeIr pe3o-

H,aHc, BeAyulnii x poc,i'j ilpungBggii BO,TIH6I H, B I{patlHeri cflyqae, 11 pa3-

Ae,rrer.rlrrc KoMIroHe)Ir. Ilpene6perar Bo3Myu1eHlItIMH lpaBI{raUHoHHolo

rroreHrlrla,lra, oH Haure/r MHox(eCTBo CoCToffHHIi HeiiTpa/IbHoro paBI{oBecIltI

oTHoCHre/IbHO IIepaAlIaJIbHbIx KOfie6aHHIi. OAnaXo OH He o6nap5rxg71 yqr-
nr.rBaroqero AeiicrBus pe3OHaHCa Ha KOJIe6aHuq LBOi:IHblx 3Be3A. K coxa-
JrerrHro, 14 crrolb3oBarrHoe Itoyr-rr.rHtoN{ rip}I6JIHII{eHlle o6uqnoii reopHI{

3ByKa JIHIUaeT npO6JIeMy ee OCHSBHOIO Cr1equQ11qec6olo IIHrepeCa Nfi
aCTpOHOMOB. Hat<onerl aBrop He o6sapyxuJl I{eyCrOI?qHBOCTI'I uapoB 3M'-

Aer{a oTHoCI4'te,{bI{O HepaA}Ia/IbHbIx KOJIe6aHl'til, IIN{eioq}Ix y3en Ha lpaH}IUe.

OAuaXO OTO yC,'IOBHe ila rpaHHIIe He eCTeCTBeHItO, I{ B HaCTOflIqe}'I flapa-

rpaQe AaH aHanHs, cBo6oAHblI? or yl(a3aHHblx yljpollleHllli.
I,lcxoAunre ypaBge,.rus cyrb (1.30), (1i31). BseAeNr B IIpaByIo

(1.30) nnaecro aMrlnI'ITy.[,H I(oH,u,eHCaqlzH'B' altnluryAy AI];IarauHH
. tseHCrBoM (1.27), ror,4a iloryr{u\'1 cl'Icre-\{y

IIACTb

B pa-

(4.1)

(4.2)

(4.4)

dC

,1, '

4 n G 1- - \' ( e4& -i_r.,,) rtr2d,r 
,2tl1 ,tr1 .) \ dt '"1

0

i;if ?*+Bo,)

-'kzA:

*\u-+ fieo\:'?,
Ecfllr s ru6paUuu / uueetCs 6raQyprcaqus (,t-0), ro Ao.itxuo 6nrr

r-q. (4.3), u-!

'Bcnounsas rupaxeuna A4fl C (1.29) I{ aMrnuryAbl xoae6asas roreIIIIH-

ana Uo (1.28), 3anlztueM ero ycJIoBHe B BHAe:

dr
/-1

''iE



Vunoxas aro ypaBHeuue Ha rtlt kl

.u,eM

ilo /: ,u,Ba pasa, uafi-

(4.5)

(4.6)

(4.7j

(4.8)

(4.e)

(4.12)

(4.13)

lrarDSepenunpys

t(t+1\ l r:0.rxJ
d2u , f|n?po
dr, T Lrt^

rl(e BeruquHa

u: r'.t t)! ( Ouu., - l-.8p, )Po'\ dr ")

Ao/rx(Ha y/(oB,re'rnopfi'rb corJracuo (4.4) ycnoBr.rsM

ru (0):0, 
1

llv r ' u1 I

Ld, r J,u:0'I

ff + (no"''-t(ti.!)) ,:0,
npu (+Q, ulE):O(Er+r1, 1

npn (: 8,,# + to:o. i

O6paruo, ecJri{ cyqecrByer Herp}rBr.raflbHoe petueHze rpautuuofi BaAar{H
(4.5), (4.7), ro ouo roll{,(ecrBeu}Io yr,oB.rlerBopser EHrerpaJrbHoMy ypaB-
HeHlrrc (4.4) *t, cJ'reloBare/Isno, C:0. O4naro, ec,rya 6u npu erovr 6uacr
i,:42$0, ro cor/iacuo (4.1), (4.2) 6u.rro 6u A=.0, B-:0, r. e. a:0,
rrl'o nporHBoperrHT Aorryir{eHaro. c.[eAosareJrbHoT cyr]l,ecTBoBaHUe Herp]I-
BHaJr[,HOtO pe[reHHfl paccMarpHBaeuolt rpauuuuoii SaAar]H ecrs ueo6xoAu-
iunfi u Aocra'rorrHbri.i upr.lsuax 6ucbypxaqHs. 3ra rpar{arrHafl oaAarra B rle-
peMer-rHbrx 3uAeua (2.1) ecra

Merog cpaBrreHr4, Ulrypua, npuMeHeHHui.i s $ 2, rosno,rrer raccJreAotsarb
rroflB/reHrre 6uQyprauufi c nouoqr,rc orofi rpauuuuofi np<,6le,uu. Mu no-
'JrataeM

^ du,If:'-*l--U.
saE (4.10)

rorAa cHCreMa ypanueuufi cBolltrrcs x c,teAyrcUefi:

q:! -'tl!!'""::'lr-l {no""r4 t dtn!-0n-' 
-+F)}F:0, (4.11)dEz dE dE t 'E dE Es t'

r(0):l'((J:0,
Vpanueuue (4.11) c noMorqbro rroACraHoBr(H

U: 1 t
Yi ourr

u' 35



cBoAl.rrcrr K HopviaJrr,HoMy BHAy

('u I ett.-=tt,
dEz

i'rXLtr

a:,+ 0,, r__,?+ _u _t)(n_,)( #)_,ff! (4 rb)

(4. l4)

Pacc ulorpul,r 0ynxurzrc

(4.16)

(4.le)

nl,l
IJ.;lto-T 

'
Koropaff ocqrnnfipyer roqHo B HHrepBane (0,80). Oua yAoBnerBopffer
ypaBHeHr.rro swaa (4.14), Ho BMecro Be.rrHqHHbr e sAeco 6yae, crorrrb

a,:+ g,,,-r_ r? ry,+e_r)(n*,)(_#)_^?,. @.tT)

Cpauuanaa (4.15) u (4.17), HaxoAHM

(4.18)

orxyAa c,{eAyer, qro ilpu /}l uer ocqu,rnrrpyrcq!{x lleureuait ypaBHe-
una (4.14) B i.rHrepBa.rre (0,En), a rpr{ /:1 cyqecrByer perrreHae U:U'
ocur.rJrJrapyroqee rorrHo B (0, EJ. B ornlr ypaBneur.rfl Sirlaena (2.2) oro
peueHr.re AaeT /ulfl r/ BbrpaiKeHHe

,,- 1 ..! t' u" 0., a; - -V no!t' .)
0.,

JIerr<o rtpoBeprn'b, uro (4. 19) ecrb rolrHoe peilreHrre npo6",relrr,r (4.8),
(4.9) npa /:1, r. e. BCe ruapbr SuAesa rrMeror 6ur$ypxaquo e su6paqun
/:1. Sror BhrBoA Moxer 6urr ycrauoBJrer{ Tar}r(e nyreM quc,ryosoi,i klH-
rerpauru ypaBr{eur4fl ( .B) (cu. M, S 4). LIro Hacaercrr nu6paqr.ui / > l,
To, orflpaB.,rfl.rrcb or ycroiiurBoro Anfl r.repaAuaJlbHbrx xo,rle6asnfi uapa
3,ra4eua il:O, Mr,r He BcrperraeM o6iraena ycroiiuuuocrr ult gna oauoii ttt
en6paquft i).1. rloeroMy BCe [rapbr 3u4ena yc'r'oliuunr,r orHocure/rr,uo eu6pa-
qait c0epnqecriu-tapMoHprqecxoto r:.tr:^a I > 1. 'i' 3lo cneA)zer raKx(e ?r3 roro,

* 3Aecr, rpe6yercn Heroropafi ocropo)KHocrr,. B cnyuae a < I, Oylxunr .l-, rax rrce

xax a [), He oiqu.rr.,rupyer n (0, Eo). tlpu 6+€o KogOQEr{EeHr e,xU({o - E)-r, r. e.

fiMeer penynrpuyro oco6euuocrr. KopHlr Qyn4al,rguranbHoro ypaBHenurr cyrr, Ifl H

7-n t-n*f u npn n) 1 ueocqul,nrpyoqee peueuae (4.14) reaer ce6a, rcar 0il npnE+Eo.
Ho rar KaK nplr /) I peurenue ypaBueH[fl (4.14) c ycnoBreM U(0):0 He ocqrnn]ipyer.
ro $yHr<qua F(E): O (l) npu E-+Eo u 6u$ypxaqnfr Her rar(xe e clyuae n)1.
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rrro Koo$QrdurdeHr Ql MoHoriouno ySunaer c /, raK rrro 6tl$yBxaqur
u ueycroftvuBocrb Moryr BosHr{r(nyrb ronbr{o a nz6paqaflx Haorrr.ero no-
psAra l, s 'to BpeMs KaK B nrz6paqurx Bbrcrxax rapMoHar c$epa coxpa-
uner ycroriirr.rBocrb.

Cueunaargoro BHUMaHr,ll rpe6yror rz3orepMnrrecxue u oco6ue ruapu
3raAeua. ,[,.nr usorepuuuecrofi c@epu (ru:m) Ha Mecro n\n-' s ypaBHe-
nru (4.8) Bcraer Qynxqun ,-0 (cu. Harraro $ 2), npnveM Bropoe ycnoBr{e
(4.9) ,qonxrHo BblnoJrHrrrbcr ac[Mnrorr,rqecmrl npu Eo+oo, !,.ra na6paqun
/: I Sinxuug

y/'toBJrerBopfie'r rpaH[quoi.l npo6neMe, raH qro 6ra$ypl<auufl ].iMeercfl E

erofi nu6parluu; Ho, KaI{ Mo)I(er .Iler(o y6e21au,cn qrzrareJrb, ee Her B
nr6parluax l>1. fioerouy ,[/rfl r.rsorepMHrrecKoro uapa coxpaHqercrr ro
xe [oJrox(eH]ire c ycroriuanocrbro AJIfl Hel)aAr.raJrbrrr,rx xone6auuii, uro ru

A,'Ifl OCTaJIrHLIx UApOB SuAeua. HO ,4,,rx oCO6orO I4BOTepMHT{eC(OrO ruapa
c 3ar(orroM r.ryorsocreii ?o- Tlrz (2.13) 6Hoypraqurz orcyrcrByror BoBce
n nu6paqanx lZ> 1, rax B aroM Herpy,qr{o y6egurr,ca c fioMoulbro Sop-
uytu,t (2.12). Sror BbrBo,q, BrrepBbre 6u,u 4ocrurnyr {xuncorra [11].

Tor xe BbIBo,rI MEI Ao,rr)KHr,I c,u,e,rarb H AJrg oco6ux uapoB 3ttgeua,
nocrpoeHr{brx no sar(ort:.u (2.71) Qe}3).

flpo6,ne,taa HaxoxAeHrfl rrepuoAoB u aMr,'rrrryn HepaAriaJrbubrx Ho.{e-
6auali - 6o.rs,tuott cJIolI(HocrI{. tr lcxoAsar crzcreMa yparneHun,u,Jrs aMrrJrr,r -

rya (1.30), (1.31) Mo)r{er 6srm, soo6qe roBops, cBeAeHa r( oAHopoAHoMy
I{HTCTPAJIbIIOMY YPABHCHI.IIO AJIS AMN/II,ITYAbI I(OHACHCAIIUU (CUOTPH M, S 5),
TaK rrro npo6.teua o6aaAae:r gucxperuor.i nocneAoBarenbHocrbroxapaHre-
pr.rcrHrrecKHx qr.rce"{ f, sospacrarcq,ux c /. t{erpy4uo raKx(e nor(a3arb,
uro uarl4euHoe r{aMH perxeHr.re (4.19) 4,ur nu6paqruu l:l Aeftcrni.l.renbHo
yAoBJlerBoprler orolly o6qenry ypaBHeHr.rrc nprr &:0. Ognaxo uccneAo-
BarrHe Bbrcrurix su6paquri cSepuuecxa-rapMoHHqecKor.o TlrIIa BCTpeqaer
6o,ryrurne Tpyr,Hocra H, BepoarHo, Moxer 6uru nponeAeuo rorrbKo rlpa-
6"taxengr,tlt MeroAoM Parqa, tlero HaMrz rroKa He cAe,'raHo.

CyurecrsonaHue 6aSyprailHu y rxapoB Siil4eua orHocr4rejrbHo rapMo-
uvtKu l: I npe4crannser oco6uli Nnrepec, r.r Mbr paccMorpr.rM Hecr(oJrbxo
6.taxe 4e$oprr,raqnr4, CoorBercrByrou{ue oroMy cflyqarc. Herpy4no y6e-
AATbCir, rrTo SAecb pa/(?IaJrbHoe cMeuleHr.{e He LlMeeT yS,lOB BHyTpri Maccbr,
I{poMe 3I{BaTopa rapMoHHI{, rAe BCe Bo3\4yIqeHLIfl HCqeBaIor Lr ABr.r}r{eHr.re
qeJr]]r{oM 'rar{teH]luaJrb}roe B HaIIpaBJrer{tra nonrpuofi oclI rapMoHLrH
(cnn. M, $ 6). Bosnayqeuufl nJrorHoc,llr, rroreHrlvnra v .qaB,TeHr.rr B cny-
,rae /:1 cym (c rouuoc:rbro r,o rocroflHHoro Llnoxule,ns)

p':(* 0') 0'-_r5, g#r, I)' :(- 0').S, crl,/, It, -(-- 0,) 0, Ji, 6;rrl, (4.20)

I I q'r-rat
EI

0

)1



corracHo $opnry"lar,r (4.19), (4.6) n orp€{,e.ireurinnr $ 1. Or*oAa tsr.rArro,
rrro BAonb carraoft oc?I tapMorrax (sr:1) AsuNenne ra30B r]r.tcro paAHa,.rb-
FIoe, or oAHoro ttorrcca K ApyroMy, u o6paruo;qeHt,p (0'_-=0) H rpaHur{:_r
(0:0) cyrb ysJrbr AaB/reHHfl, fi,roluocrlr H ,toreHrlr{ana. Hau6o,ryr,urag
le@opnraqufl ypoBeHHrrrx rroBepxHocreri Aocrrl'aercfl B r\iecle sau6oilt,-
tuero ycKopeHrrs cll.rrbr rcx{ecTu go, r(oTopoe flpolopq[ouansuo -0'[cu. Sopnyny (2.3) lns Mi12|Taxnu o6pasou, npu xo.ne6lrnrrpl/:1 npo-
IlcxoAar rreperexaHHe ra3oBbrx Macc lr3 oauoii no,ryc{epn B Apyryru,
[polrcxoAflrrlee, B ocHoBHoM, BAo.rrb cSepar c uau6o,nsruzu Haflpqx(eHr.reM
rpaBHTarInH r.r nocre[eHHo <r3g1yasrcu,ee) H r{erlTpy H eHeurHeii rpar{Hrle.
Bseurssr ypoBeHHafl [oBepxHocTt 4esoprrarapyercr{ rrpn sroM or c@epn x
acuMu{erparruouy c{lepokl1y, c,retra Bbrrr}ryroMy B HalpaB)reHWH Ha oAuH
Hg [o/rrccoB.rapMoHHX, xorfl floBepxnocru uynenofi rtnorHocru ocraercrr
npr.r oroM c@epoii. !,.ur uecxnuaeuori cQepn n:0 lutbypKarlnfl B pac-
cMarp).rBaeMou xo,nedauur.r Bbrpox(Aaercrr B npocroe rrepeMerrlenue c$epsr
B r{enoM. fina.cQepu,,fiocrpoeHnoii no saxogy ,Ilan.,raca OL:1), cyrrde-
crBoBaHHe 6aclypr<aquu e xone6asusx /-:l H rrpeAcraB,rrrrmu{ux raHfer{-
rlrranbHoe rtepeMerrdeHrre,,cepe4uHubrxo c/roeB, o6napyxeno BrrepBbre

llxnucor,r [43], a sareM anroporra [44]. Taxau o6pasou, urapbr encoxoft
ynpyrocrr.r (a ( 3) Mory'r' rioreptrrb ycroiiuaeocrr orr{ocxreJrbHo rapMo-
uuqecxoii nu6paqau /:1 paurure, qeM oruocr,rreJrbuo paAnanbuoto Ko/re-
6asas, /:0. Ana,'rornrrHoe qBJeHHe o6napyxrn "rkn [45] AJrs o,4,HopoAr{ux
rrrapoB c ucqe3arouleli xecrxocrr,rc.

O4uaxo, ycxopfler d'rr.r MeAneHHoe B paude H r.re uapa HacryfineHr.re
neycrofiuNnocra oruocr.rreJrbHO HepaAaanr,rrbrx xore6auufi? 3ra BalKHarr

upo6.reua cBflsaHa c olleHb 6olsruuuu MareMaruqecrr.rMr{ TpyAnocrrrMr.r
rr Ao[ycKaer yclex roJrbKo e npu6.raxcerruoil L{Hrepfiperartr.rlr. Be.ryaqusa

Sespasnepuoro rapaMerpa

e2: (4.21\
2rG p*

(r,-r - yrnoearr cxopocra) 4,rn Coasrla He IIpeBbIIIIaer 2'10 'i. !\J\fl sBes,I{

par-rur{x KJIaccoB olra eABa nH trpeBblllraer 0.01. floeronty ilp]I rpy6olr'
u3yrIeHHE ycrofiuunocrw KalKercg noJresgr,rM ltcflo.tibgoBarb npHeNI pa3,/Io-

ffieHHfl BosMyrqenuft ao epaularcqeMcfl ruape [o rapaMerpy s, noAo6so
'roMy, r(arc sro cAeJrauo Ma.unor,t [46] n LlauapaceKapoM [471 ryu H3yqeHHrI

crpoeHuff MeAneHHo BpauarcIrluxctl BBesA. OAnaxo Aa)I(e B SroM c,flyqae

yAaercff oIIeHlIrb BrIrrIHue Bpau{eul.ts ua ycroiiullBocrb ro.lbro Alfl oLHo-
poAHoro xiapa. Kaxetcg BeposrHbIM, r{ro HeoAHopoAnocrb pea/Ibublx

[rapoB cuoco6sa roJIbKo yc[/ILITT 3To B/IHrlHHe, TaK KaI( Bpax{ei{lle I.{MeeT

reHAeHrlr{Io oc.na6nro tpaBIIraI{HoHHoe riaKolJIeHHe MarepI.IH y qellrpa

nprr Heycrofiuuaocttt, T. e. ono 4eflc'rryer B rolu )I(e HaIlpaBJIeHuH, t{ro

u o6rrqnas yfipyrocrr, raga, il rax 6u iIoBhIIIraer ee' B ueo4HopoAuoii
c$epe raxafl TeHAeHIIHff Bbtpax(ega cna6ee, Hex(eJII'I B oAHopoAHofi uacce

Toro )fie paSMepa, fipe.(rloflarafl BpaI{eHI'{e paBHoMepHbIM.
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B cacreue KoopAHriar, Bparqaoqaxcrr paBHoMepuo oxoro ocl z. ABH-
xeHHe ra3oBhrx uracc (6es snsxocru) rtoAqr,rHrrercfl ypaBr{eHr.ra,v [48]:

(4.22'1

,,I{nn ruanoro ABr.rxegufl BAonb paBHoBecHofi a4ua6artr ara cacTeMa, oqe-
BrzAHO, CBOAT.TTCfl X C.ne4yrOqefl:

D-Y 2<,t,1)-,q1z,: dU 
- 

1 dP . l'Dt dx p dx' 
I

Q!+2^u-o2v-U-t ap.l,
Dt *r*dt pdy'(
Dw dU ldp I

Di :dr-;dr' j

(4.23)

[cpaonu BbrBoA ypaBnegrrfl (1.18)]. Bnquc;rss npffMoyronbHr,re cocraBnffro-
ur.re cMeueHafl s r{epeS H3MeHeHHs nonrrpHHx KoopAHHar 8r, 80, 89 n
<l6osHaqas cKopocTr{ }r3MeHeHilfl STHX r(OOpAHHaT qepe3 us, oq, 7a,, (u0:

d80:; ,1 r. A.), MbI ro/iyrruM Br\(eero (4.23\ roc.,re Hexorophrx npeo6paeora-

riuft c"rieAyrcqyro cHCreMy:

d!- 
-2,,ro.:N. U +2^u: dJ. dy :il.dt di' dt dy' dt dz '

du$ 
-?z@(ocos 

g: )-Y,
ttl r dQ

ot;', 
+ ,!trso coS |-l-2w,.ro sin 0 == ;k * ,

oa'' -21..<"sinf) ' {/r)l dr

3ro cy'i's ocHoBr{bte ypaBHeHr.tq 4NHaunuecxori reopfiH aruocSepuux
rpunr{BoB [48]. Bnoax B orrr ]'paBrreHnri speueunuft Saxrop eiht rpt,t
BOsMyrrreHHgX r{ r.rcKnrorraff nooqepe4uo 8r, 80 n 8ep N{e)r{Ay ypaBHeHr.rrrMr{
eroii cncreMbr, rvrr,t riai;i4elr eri erslrsa,[eHrHvro;

(4 a, - kz) tr : (, -Hcos, o) # + H'+*-j # + ?; +X,
(4toz-pz;r8o: (r-*sinz o) 11+ +. \ kz f rdl
+Y sinocosoQL+2ocoso i dx.
' hz dr jft sin 0 r d,p'

(4^' *&2)r sin 08e: ++- 3 /.in 0 9x + 9!!-9+\rsin0ds ,e \ pr' r d|l

)

I

| <+ z+t

I

I

)

I

I t+.zsr

I
i

Cre4yroqee ocuoBnoe ypaBrreH[e ecrb ypaBueirue ctrJroruHocr[
r{oropoto HeTpyAHo BbrBecrr.{ cooTHorrleHHe

(1.15), na

(4.26)v'L:'# ,t*', f- (4ro2- ,{2)a,

,q9



fKe L(fl o6osuauaer otreparop d2/dz2 B noJrspHbrx rioop,(rHarax, a A-
AflJrara\t4fl (crra. M, $ 6). HaxoHeU, rperbe ocl{oBHoe ypaBHeHHe egrb

ypaBHegr.re flyaccona (1.13), Koropoe corrracHo orpeAeneHl..lro x (1.13) u

ypaBHeHHIo (4,26) Moxer 6Hrl sanubaHo B BI'IAe

Cucreua ypaoueuuft (4.25), (4.26), (4.27\ o6pasyet ocHoBHyIo clrcreMy

AJrfl I{CCneAOBaHufl MaJIblx KOJIe6aHLII? MeAJIeHIIo Bpalqarcu1epocff luapa'

flpulra,uarr rpy6o c@epy B KarIecTBe rpaHurlHofi roBepxgocrl{ MeAneIIHo

Bpaul;rcqeIlcs r'aaccu, BMecro rpaH,qHoro y:noB,ff (1'34) 6y4eu LMerb

, flPH r:at T&o:- (s, grad Os),
Po

r'ae ou : IIor e Hqu u,'0";':; 
: r:"l,;T"u'* 

uon cuau ;

B rronspHbrx KOOpAr,rHarax. 3ro ypaBHeHI'Ie Hl{ase MoxHO sallucarb taK:

-yP-eo- 'tlo 8r+.'rsinz 0(8rfrctg 0s0)'

'Podr
floerouy, Bbrpa)r(afl qngH B cKo6Kax c IIoMoIIIbrc ypaoueunft /insxesas

(4.25), no.re He(oropbrx aare6pauuecxl{x npeo6pasooauufi 6yAeI4, uuerb

B raqecrBe rpaHl'IqHoro ycnoBl'Iff cJleAyloqee:

Gz-4az)r le J- o:(t- +) dx r (4" -L,jl\ sin20++
Po \'* w ) o' '\r"' g')-"'- or'

-r- I ( I +, jl\ ,i, 0 cos 0 4 -r-L J- (t+r 31\ 0L ,+;[; , sal do-rr/,;\''' go)oc'

/ d'In\8"- \j, ),:,.

(4.27\

(4.28)

PeureuueocHosHofiCI4CTeMbI,yAoBneTBopflIoillee3ToMyyc.IIoBHIo,Mli
HilleM B BI4Ae Pasnox<eHuft

(4.2e)

vrTPr o*An6poo:(tz - 4^r)o- H r\l.
Po

o:o0+e61+"26r+... , l
x:ro*exr+"'xr*.." l

i:42:).of e).rf e'Ir*. .., .f

B pflAbr rlo flapaMerpy e (4,27), cilHrafl ragosblfi Iuap oAHopoAHbIM' raK

url l:- o. Bnusnue BpaqeHl'Ifl Ha Ma'IIbIe roae6asus ra3oBoro uapa B

,apuo* npu6,rnxeunu cBfl3aHO TOJIbKO C CU.nOtl Koptlo.nuca, flpou3BoAslqeft

,U,OIOJIHI,ITE/IbHOEOTKJIOHEHKCIIOAOJITOTCMAJIOIOABI'X(CHU'IOTTAKOBOTO/
ABr{xeuus B HeBparqarcfteMcf ruaPe (ouo flOflBJ,fleTcfl 6.rraro4apr q/Ie'y



': ' 4r-). g"uncrreHr.re ororo e6Qexra, rpoBeAeHHoe
tk r Dq/

Arrr K cJreAyrouleMy Bblpalr{eHI{Io l\Jtfl Bo3MyIIIeHHs
qacrorLr s su6paryuu l:

* u,("), ().r+o),

#:- divH+Q,

1

7t1

B M, S 7, npvtso-

@yu4anrenranruofi

(4.30)

(5.1 )

\Po ,['lnc,pol.o
Po

upu ycJroBLrE, 1rr() g orcyrcrBHr4 BpaxreHrrfi ruap rraxoAltrcq u6rilgtt 'roqt{}t

6urpyprauuu (i.,, + o). il,ttst trall6o,ryee NIeL/IeHHoI'o xo,re6aHlts (z:zu)
rJeJII4rIlIHa 2,(e) cyqecrBel{uo [o/Ior(I{rerbHa, Tal< qro Be,[uqfina ).r(0'
r. e. MeAJreur{oe Bparr,er-rue B nepBol{ npu6;lvlrenr.Iu Aeraer ueycrofi-
,t rr B br n rasonnii uap, uaxoAnulziics n ueiirpanoHolr paBHoBectIH orHo-
cl.rreJrbHo c{epuuecrn-rapMorI[qecxoii au6paqun ropa4t<a /.

Heycrorl.rnBocrr, MeA.rIeHHo Bpaularcuerocfi ta30Boto tuapa o'rHoclz-
're.IrbHo co6crseHHol"r eu6paqnH l:1 uo:rer ttoBecrti I( paspyIxeHHIO

uapa. Tpyauo npoc./reAlrrb npoqecc pa3BIITHtI eroli ueycrofiuueoctt'I, Tatl

KaK euy 6y4er collyrcrBoBarr, BosHHI{HoBeH}Ie HepaBHoMepuocreli npa-
rrIeHHff. * OAgaro r{a}r(ercfl BepoflTrrbrM, q'ro IIpouecc rIpHBeAer K

BblAedrrelruroo6oco6,leuuo Bpaxr,arou{elocff c[yrHLI(a B 3oHe uall6oau-
uero y[/rorHeHHrr, r{oTopoe pa3BrzBaeTcfl r\4ex(Ay uer{rpoM u nepHsepueii
oAHofi lrs no,ryc@ep raBoBoro ruapa [cn. (4.20)]. Bosr,lo:rrno, qro sror
rpouecc cuoco6eu o6r"gctturr, IrlloHCxo)KAeHHe recr{blx Asoi:rHlix 3Be3,II.

S 6. P,IBIIOIIECI{E I{ vtlTOIlrII(BOCTL BtsEBII. IIyJILCUPyI0IqIIE SBDiiALI

,[.o cax [op Mbl arrIopHpoBaJI]I poJlb HB.IIyqeHHl e r]opuapoBal{I{H paB-

HoBecr4rr u [epeHoce sHeprr.rH. fiar snes4 ABLI)Kyu{arcfl qacrrqa [oryqaer
relrrory [cu. (1.1 )l

rae tI --.nol'ox rerr"[a 6laro4apn rrpotsor,r{Mocru. Bny'r'peHI]JItI suepran E
cocraB,rrflercrr r{g TepMHqecKoii eueprar'r E, raea }r r-i3JryrreHr,ra u cy6arou-
uorl euepruu E, HCToqr-ruKoB, [por43BoAflulux rerr,rrory BHyrpH 3BesAbI

Ha[pHMep, qAepubre peaxunu H rrp.). Iloc,ue4utr ]re vrpaer poJlli B ABLI-
]KeIItru 3Be3AHoro rasl (uarepru rrJTroc usnyuenae) H rlporIBJiflercrl TodTbKo

KaI{ Te[,{ora s : - - dE "ldt, Bosr{zKarox{afl n 4auuoii ror{Ke 3Be3,4,bl I4

Koropafl AoJrlr(Ha 6urr 4o6aBrerra r (5.1). rloerouy nepruii 3aKoH repMo-
AaHaMr4Kr{ A,rrrr sBe3AHoro rasa rJ /IBa)Kerrriu [cp. (1.8)l ecrr

-or9+ot" 6t*pdiv v:e- div r{-lo. (5.21

* Br6parlun /:l Aelaet noBepxuocrn 
9:aoo., n p:coost Ee coBnaAarcrqlrMu.
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EC.l1a SseSAa HaxOAHTCfl B 11OKOe LI yCTaHOBI,IBIIIeMCfl COCTOEHIIU, KOfAa

oHa orAaer B fipocrpaHcrBo cToJIbKo xe gHepr.HlI, cKo/lbKo IIpoHSBOA'I'IT

BHyrpH, 3ro ypaBHeHue cBoAHrcfl K

div Hr:46e,,,

Lt lutfr, c0epg.Iecgoii :ees4u p3/x,Ha/IbHLII? norOx rl3ilvqefiH,I ecrL'

(5.3)

H, (5.4)

I( O6gqHOMy ragOBOM\r AAB,TeHHIo P6 r saeS4e npu6aBilfleTCtI AaB/IeEHe

E3nyqeHr.rfl /4' H3MeHeHHe KOrOpOr.o Ha orpesge dr rtpofiopuuolla'[r',Ho

lorepe HMrryJrbca 17 r/c wsnyueHHfl, r. e.

b; o''

rAe &o-xoe$S[Ullegr r1or.r1gil{eHl1s Ha eAHHI1Uy MacCbI, rcoropufi Aaercfi

$opuy.roii I( pauepca*3a.Aas rrona

to: (5.6)

A.nfl raSoBoii sres4u, B HeApax xoTopori I'ocrloLCrR]'ror reNIIIepal'yptl He

cBbr[re 30 na,'rs. rpanycoB; npn 66;llurn;< TeMneparypax ts [or"IoqeHI'IH

H31yqeg[fl 3aMerHy]g pgnb I{aqaHalg1 Hrparb Apyri{e [poUeCCbI (paccer-

Hlre u Soroelerrpr*"Cro. o6pasoaanne 11ap 11osl4rpoH - snerrpoH). E,ta-

roA,apff 6onnruoii Hefipgspaqgocrn Mareprltt B 3Be3Ae i-IaxoAI'IrCfl B Cocrotl-

HI{H ,'IOKa,lL,Horo TepMor,}'IHaMarIeCKolo paRHoBeCIIs 11 pn: l; aT[, aT[-u
,1

eCTb [lrotHOCIE, oHeprtttl pt:.],{yqeHrdf . Crpyrr"vpa :lBe3Abl B pABHoBeCI{['

I(aK Ir rpexAe, Srxcupl'ercfl vpaBl{eH[eu flyaccoHa (17)

1 d /r2 dpo\-
; *l; #)--Arcaso'

(5.7)

rAe po:po1-Fa, rpn yc/IoBHH rerJloBoro paBl{oBecl{fi (5'3)' KoTopoe

cornacHo ypaBHeHI'Irc (5'5) 6Yaer

1 .d ( ,, _g- g&\ 
- - 4neo.

rt dr \ ko?o dr /
(5.8)

OrCyrCreue ltaAex(I{btx SHailllii O Be,IILIqHHe e, (aCtOutr]Irrl 3HepfHet) Ae-

/raer npO6lemy CTpOeHHfl 3Be3ALI B paBHoBeCI{I{ He BIIO.TIHS O[peAeneg-

uoil. OcHOsHyrc po,lr, e acrpOSuSI.{Ke l{rpaeT x{O.4e.IIb ,CTaHAaprHofi 3ne34r,r"

3AAanrroua [a9], na roropr-iri usr 6y4ena ocuoBblBarbcf B .Ila,IlbuefiueM H

OCTaHOBT.{M HeCI.;O,IIbI{O CBOe BII}IMaHI,Ie CeAqaC, C)6O3Hat{HM qepe3 (: OCeO-

:*i",*o''
U.

dPn: - {oPo
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6oxg,euue oHepr,,r{ Ha rpaMu. (: *) ; cpeAHee BHaqeHHe

n c{epe Maccu .zVI (r) ecrs

\ f4nr'ootr
;. _0

I
P

\ 4rr2i,nd t'
.l

0

nntPn:dtttt Pui

: L(')
M(i)'

Po
T ,C,qri:: I Rqdp*

Po .l
0

STofi Be,rlt4r{I4Hbr

(5.e)

(5.10)

(5.1 1)

(5.12)

(5.13)

sBe3Ae BbrpaxaeTcfl

(J, i4)

rAe L (r):4'nr2Hl -- aaeprr.rfl, rrcrycKaeMarr c$epoiri n 1 cer. [cru. (5.a)].
Tor4a, r4Hrerprpys oAuH pas ypaBHewux 15.7) a (5.8) r AeJrff peaynbra-
rrr, uafli4elr

dpp k'qL

d po 4trciM

=LrAe \:C;i-, a L w M-tpxocrb [I Macca 3Be3Ar,I.,l-lpene6peras B]Ieu-

HUM ,(aBneHgeM, CTpOfO nonyqr.IM

B ocqose craHAap'rHoii nroAeila ,rex(ur AonlrqeHl.Ie 3AAusrloHa krt:const.
EcnN nonoxnrt

p*:* aT6:(l - 9)po, oo:* eoTs:9p0,

To 3TO AOrIyilIeHI.Ie, r.rHbIM?I CJIOBaMH, O3HaqaeT, qTO CpaBEHTenbHafl ponb
AaBJIeHHTT ra3a H LaB/reHHs Hs/ryqeur,rr HeLr3MeHHa rto ncefi sees4e.
VIs (5.12) c.reayer, qro

": [+ 
!'--q1''"'i''

;I,anee, ro.,Tnoe AaB,/ter{lre Bo BcqxoH rasoeori

@oPtr'tY.rtoi'i

. __i/,R\t;1_l 't't"P,-L(;,) ,-fl =Kt""'

t -.:B-* A|zy.aBa:

43

Ho 4.rr craHLallrHofi ssesAr,l p uocroanilo, lr 3BeBAa cBo/dHTCrr K rro,rrH-

rporHoMy ra3oBoMy rriapy /,:3 (cu. $ 2). IIpz AaHHbrx paAuyce d, Mac-
ce M u apKocrn Z seeeAu paBeHCrBo (2.7) Suxcupyer nJrornocrt, B rleurpe
3Be3A6r pc, a ),paBueuue (2.8) B cu,{y (5.14) npnur{Maer Sopriay:

(5.15)



Ho coraacuo (5.11) u (5.12) orHorueHue
i

' a- 1 hqL

+"AU
(5.16)

C oAuofi c'l'opoHbl, npli :jaAirlruoii i'lacce (u uo,,rexy,rflpHoM nece 1,.) paBeH-

crno (5.15) $r.Ir<czpyer p a nosno"rrrer c lloMoqrrc (2.5) saltru ueHrpa/rb-
Hyro rer,rreparypy. C gpyrofi cropoHbr, e cr.rry (5.16) oro paBeHCrBo

rrBirflercs coorrrollerTrer,r Me)r{Ay l.,iaccori 14 gpl(ocrt,Io. A"trs 3BesAbI c xo-
pouo I4gBecrHIiMIi M u L, EaiIpHIIep, A.irg I{ane,r,llbl, MbI Mo)I{eM wafirw p

us Qopnay,ru (5.tr5), a sarexr rs baeericrsa (5.16) uafirw,t1 (,acrpoHoMu-
rrecKafl rlefipo3palruocrr,"). cqi.rras A4 0Ausaxonuu AJrtl paccMarpl'IBae[,I],Ix

3Be3A, Mr,r CTpOTIM C nOMOIf\bIO l'ex Xe sOp,r,ry"'r SaBIZcIzMOCl'r npxocru I
oT Maccbi .l\4 lrrn groro auaueuux fr'. Ha6,rro,4enufl rloKasblBalor coBep-

IIISHHoe coulacue c ragoIZ 3aB1ICEMocrrro. OAsaro 3Ta Be,lEtlerrla ,t4 BeAer

r{ 3aMerrro 6onrueuy 3HaqeHLIIo xoa$Qr.ruueH'ra Hellpo3parlHocru ,{, qelrl

oro Aaer ,ra6oparopuo rpoBepeunrui saxos Kpauepca (5'6). 3ro I{ecoor-
BeTCTBHe I\IO)I{HO yCTpaHLIrb, IIpHI{flB B COOTBeTCTBI'IH C I{CCJIeAOBaHI"IflMI'I

xlrMurrecxoro cocraBa gBe3AHbIx aruoctpep, qro BBesAbI coAepxar s 6o,rb-
rueM laso6]r,Tur.r BoAopoa (350/o no necy), r. e. rlro Mo,Te(y.ilapnut? rec
ssesAgoli MarepHI.r p HIr)I(e, qelvl oro npllIIfl/I cHarIa,lla 344llurron, IlMeHHo

npriurrrb p = 1. ,I,a.ree, cor,racHo (5.6) xoocp$uquenr Herpo3paqHocru A

pacrer nr.ny6r 3Be3AEI xax I;'/' , rlooroMy rnriore3a E : const rpe6yer,
qr06br BenlrrrHHa 7i BoSpacra.ta nl.riy6r, 3Be3,[,Id npu6,rzsure,rluo, xax Tjl"
r. e. .rro6hr HcroqHHKu 6ur,ru cxonrreHrpupoBaHbl B Aocraroqnofi crerleHi.I

y uenrpa. Ecnr, )I(eJIar BblpaSurb 3ry I(oHIIeHrpaIluIo, Mbl nplauanlt 6r,t

3aKoII Q-T* (nt,)0i), ro Herpy/(Ho y6e4Ilrr,cs, qro Be;IEtIHHa ,t,t Me-

rlsercn ./ru[rb He3Har{Hre,[nno uo sceii 3BeSAe (ue 6olee, rIeM B 3 pasa

upu rz ( 4). 3ro [oesonser AyMarb, ql'o FIeBt3Ka acrpoliounqecxoft u

la6Oparopuofi uenpOspaqHOCTH Molt<e't 6rtm rarXe CBtlsaHa C 6O,rrrrueu

KOHUCHTPAIII4CJi I(CTOTIIIHHOB K I{CHTPY, TICM 3TO IIPHIT}IMACT 3AAUHTTON

npra CBOr.rx BbITIHCJIeHHrX. B fpatiUelrt CJIyqae, KOl,4,a BCe HCTOqHHKH CO-

cpeAoroqeHbr B rleHrpe rasosoii 3Be3,4bl (point-source model), MbI roJly-
qaeM, COr,rraCHo BbtrIuc.,teuaari,t l(Oy"auura [50], rIpaI(THr{eCKil Te )I(e 3Harle-

HIIfl IIJIorlIocl'u Ii reM[eparypbl B ueHrpe' qro I{ '4'IIs MoAe'lu SAAunrroga"

Taxas MOAenb point-sOurCe, KaK [OI{A3a,ll Enpri,raU [51], rai<x<e y.[,OB/IeTBo-

prer ua6lrcAaenaofi 3aBHCI4MOCTH MaCCa-CIlerIIMoCTb. BO sCsKoN{ C/Iyqae

y pea,'rbllb]x 3Be3A IIeJIHLI?IHa Q: LlA4 Bo3llacraer c uaccoii sBe3AhI 3Ha-

LrHTe/rbHo cH;rbHee, HelKe,,rH uelITpa.ilbHar, (utu cpeaura) TeMIIeparypa,
(Oropafl BCerLa H3MeHserCtI, KaK fiOreuqlta,ll AM/a.3rO yxaerraaer, uro €
AOJI)I(HO MeHflTrCiI, KaI( BbICOKafl CTeIIeHL TeMflepaTypbl. TaxyrO peBKyrO

3aBtscgM6crb .ri,aeT @opnay.ra -Arxuscoua A/Is flAepIIbIx pear<Uufi (uarpuuep,

Ans yrnef o.(,Holo {HKJIa Mo}I(Ho, ripl.IHflrb B BHAe rpy6oii alnpoKCHMaqI'IH

m=16_-17 [52])" Ho, c ,qpyroli cropoHbI, HaH6oJlblxaf qacrora sHalleli14I?

r{OHqe}rTpat{HH MaCC H qeHTpy 38e3,,'{bl, BbIrI}IC,[fleM3ff nO Ua6lrO4ae]ilOfi
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cKopocTlr nepeMerr{eHHfl JlvrFtytu ilrrcH/I B 3aTtleuHbrx rrepeMeHHrrlx, cooT-
BercrByer sHaqeHrlrcr,q,aBaer\{oMy reopuert 3AAaumoua. floe'romy Bo3-
MOII(HO, qTo KOHUeHTpaTIUTI riCTOqH[rr{OB SHeprHi.r H r{eHTpy 3Be3Abr He

or,rrHqaercfl pe3r{o or roii, Koroparr Aorrycrr.iMa B b{oA,e/Ir.t 344unrrota"
Kponte . roro, [cc,rerxoBauun ,I,xauca a Bo,ryrse [53] noxasrJBaror, rrro B

SorocSepur,rx c,rroflx 3Be3Ar,r orHorrreHHe AIBi,rerir.rr paAr.rauHh K ta3oBoMy

AaBneHaro ecrb orreub MeLJreHHo MeHsrollaflca Qynxqrzr rny6zrru, r. e"
r{To grri cnou npu6alr)KeHuo coorBercrByrot' MoAe,rir SAAi.iurrona, Bce etu
coo6pax<euufl IIosBor'If lor nyMarE, LI't'o MoAe,ns 3A,(rlurroira B r p y 6 u x
qeprax npaBHJIbHo o[[cr,IBaeT rro,[oxeF[re seuleii B pea/Ibubrx 3Be3Lax
r,raeHoii tlocteAotsare/rbHocrH, 3a Izcr(irroqeHr.IeM, Mo)Ker 6bIrr,, caMbIx

UeHTpa/rbHbrx rracreii 3BeBLbr, f.q,e pa3Br.rBaercfl KoHBer{qafl, a T'ax)r(e,

KoHer{Ho, sBesA-rHraHtos 6onr,uroii uaccu u 6enux Kapnur{oB.
C roqxu Bpenurr Ma,ryua [54] (uur. $ 2) npo6,renaa crpoeuafl raeosoft

3Be3lbr AoJIX(Ha O[Uparr,Crr Ha CBeAeHHf , KOTOpbre 6onee rLrrw MeHee

AOCroBepHo I43BeCrHbI A,IIfl BHeI[]lHx C,loe$ 3BesLbI ((lotoc6epa). B srax

cJroflx HCToTIHT,IKLI orcyrcrByror, rj :1, a uontuo cqr.tra'lb ,trt :,t], - xoe{-
@zqzenry HerpospaqHocrr{ ts Soroc@epe, xoropsrii Mo}r(er 6srrn nrree4en
HB 'r'eopHH $oroc$ep, ec,rz r.r3Becrr{br AaB,rreHHe e Soroc@epe H paAuyc
3BeBAhr. Tor4a, upa AaHHr,rx M et L Qopriaynr,r (5.15), (5.16) {nr<cupynr
HaM qHc.rro (o LI lvrr,r, xar< n $ 2, irpkxo/l,HM K Bo3Molr{Hocrw tVl- u l"-pe-
meuufi. Tarrue letuelrufl 6yayr yr{a3brBarb Ha yKnoHeHHfl Buyrpr{ 3Be3A
or saKoHoB HAea,rrbHbrx ra3oB. O4uaxo Soroc$epa coAepx{rrr cJrurrrxoM

ualo uaccsr, uro6u HaAe)r(HO @uxcupoaarr, rrocroaHHyro B sarcoue ffi:-
:Const AJts, B c e fi seesAnr. C 4pyroi:r cropouur, Mu.ru ro.rraraer [27), ura
3Be3Aa 3AAaHrlona HaxoArlTcfl B uefrrpantuom paBr{oBecrrl r, no4o6u<l
noJlr.rrporrHoMy rxapy 6es HS"rIyqeHLrfl, cnoco6ga r{ roMoJIott{rIHbIM c)Ka-
TIztIM, He llapylUarcuduM paBHOBeCHe, r. e. qTo IIO3MlrqeHI:ltI IIpOTeI{atOT

BAonb ueeosiuyuleuuoii fio,rrlzrporrbr To.:4,,'s. Ecnu 6u glo 6r,t.ro rax, ro
rf,,eftcrBzre.ribHo 3BesAa c gauauvu M u I urorna 6tr prlrerr .uro6ori pa-

.uryc B 3aBr{cr{Mocrn or roro, r(aKoBa Be,flflr{lrHa Fr, :lues4a pacruapunacb

6tt wttu cx(anacb 6u rax, qro6ur Be,,rHqHHa 4,, npr.rcnocodHJracb K yc,ToBHrrM

MexaHzr{ecKoro paBHoBecnfi cor,llacHo Qoprwyne (5. 16). FIo ro/rarpora
\o:41,, /{"rrfl sBe3Abr SAAuHrrosa ecrb HeyxnoHtroe c.rreAcTBae ypanueuzii
paBHoBecHfl, riogroMy 3Ta r(paraxa Munsa HecocroflTerr,Ha; Mbr yBH-
[,I{M HIIX(e, r{TO TOMOJIOTUqIIbIe COKpaUIeHHff 3Be3n,br BO3MO)r{Hbr .rlr{[Ib r{ar(
pe4uafi mee ucxrroqenr.re.

Bcsroe yr,rroueHl,te or paBHoBecrlfl rr r] ir y q a ro u1 e ft MACCbT rrporeKaer
eoo6ule Br:lo,rrb 4pyrofi a4rza6aru c lrHC/roM ^f *yo, Koropoe ivrox<er 6u,rt
paccMarpnBaeN'ro KaK erfrlerruanoe oruorrreHr.re yAeJrbHbrx rerrnoeurr<ocreit
MarepIII,I flJrroc r.r3,ryqsssa B ABU)r{euuI4. 3ro usr o6napyxrnaeM HeIIo-
CPCACTITEHHO LI3 PACC.UOTPEI{I4'I MAJIOTO ABHX{CHH,{ BO3TC COCTO'IHHfl PAB.
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HoBecr.fl. Cornacno ypaBHeHI{a (5.2) oosuyuleHufi oHeprtru yAoBJlerBopsrcT

ypaBHeHI'IIiO

T +o'u 6ov*Podiv v:e' - tlivtrr', (5'17)

upeue6peras gHeprueft rpenur, r(ax coAepxaqeii ro.illxo KBaAparbI cl(o-
pocteft. Ec.nu ren.rora e, BogHuKaroqas B 3Be3Ae, 3aBHcHT or reMfieparypbr
H fiJloruocrIr, To B o6qeu cJryqae

e':9 r'+'+ P'+.;- erT'{erp'!e'0,
dTo ' dpo '

(5. 1B)

rzle ei - TeirJrora, Bo3HI,IKaIouIafl crIoHTaHHo npu Ma,IIiJx ABI4xeHIlflx. {aree

6' :6rT' f c8*p' ; p' : PrT'' i-prp' , (5.19)

rAe d, u r. li.-cI{MBoJrL,I lrporsBoltHblx no po w Tt. Bltpaxax Bo3My-

rqeulta 6!' a e' qepe3 p' E P', B cI'I.[v ypaBHeHI{s c[.[olxHocru (1.15)

[cp. nuno71 ypaBHeHIrs (1.16)] ilotyrlHId

p' --yp, divs-, (s, grad, pr)+ f toiv tr' -. e;), (5.20)

ecJrr{ BBecru Qaxrop erh' B gosuyqeHlls. Benuqssu Y, x' v cyrb

,:r11+&-- Po (6,*P'0,)+& * (",- o' ",)I, l' [-' Po ,poU Pr'/ Po ,[ \ - Pt -)) 
I

':'t#*(',- ff ")',";;*- (4, -f u")'#\' i tu''r

": (6'- o' I \-'' I

\1, 
"*) 

' )

ecnu npr.rHlrTb Bo BHIIMaHI,Ie, qTO Aflfl scsXoll @yurrlNu ? HeBo3MyuleHHoro

cocroflHus graOe:ffigradpo.* l4cx.nroqafl Bo3MyuleHlre AaBJIeuur p' ue

ypaBHeHgfl MaJroro ,u,utur*eur" (1.12) u ypaBnegl{fl oHeprHI'I (5.20), B cJIy-

qae Marrbrx nyrrcaqufi nbnyuur't [cp. auaoa (1.33), (3.7\ tt M, S l]

* {ro, + * t'A)\ + *{(1 - *) posoA} ++ psA{ kzp,A:

: ; *(u'-- rliv H')- ikf ,, (5.D)

rle lr-.CEJra BTIBKOCTu. 3'rO ecrr o6ulee ypaBi'IeHlte \{a/IbIx tty.rirCaquil

4al nCaXOt} 3Be3,q,bl. BxOAgudue r (5.21) ilo,IlHatl oHe)rfi,{ H AaB.'IeHHe Cyrb

60:-!- R poTolaTt*J,
I 

-l 
p

or: -? prro* J- aTl', (5.23)

*'flosepxHocrE E:const cyrb noBepxHoc'ttt ps: const tl cyrb coepu'
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rAe p - Mo,'iei{}I,lapliblri Bec, l:colcu -- o'rHorrr€HHe yAe/ibHbrx Te[/ro?
ra3a, J - oHeprfls Bos6yxAeHnr v uoHV3a\vH. IrlssecrHo, AaJree, r{To

TerrJIoTa, BblAe/IfleMafi IIpI1I flAepHbrx l]eaKqllflx, BeCbMa r{yBCTBHTenbHa x
u3\deHeHHrM reMneparypbr r.r Mo)r{eT 6urt rpy6o [pe,u,craBJreHa Sop-
uy,'loit

^ _.O.rm^nfl .Pr (5.24)

Harlpr{Mep, AJIE yr/'repoAHoro ur4KJra tn:--77-18, az:1. 3'ru BblpaxeHurr
(5.23) il \5,24) rosBo"rrflror Bbrrruc.rrrirb nepeMeHHrne Koo$$HqlieHrbr y, a, v.
Jlerro y6e,q,HTr,cs, rrro BCetAa r:1, a Be./ri4rrr.rHa T Molr(er 6url npeA-
craBJrerra B BHAe i,r * y' r'.,1e

-._po/dpt, dEodpo i \ , dp, 1t'-AI a* - ar" dr. q6, l- ,. e6.
\ dr') ,h

(,+*) , (b.2s)

A BE/IilL]UHA

\,: *€kr {',r, +' Lr;("rn,- pr'r) }:
lm(\-v,) -

,,, _ L1--l{l__1{* p\- i6 Po

f-l .o

-- (n*1) (/,-BP)l
br b,i?

(5.26)

Taxum o6pason, cxopocrb xo"ue6asur? \po/?o 6yaer saBucerb or qacrorbr,
'r. e. Bo3HrzKaer,Auc[epcaq BotHu.'l'ax xax pn/.o o.reiru Be,{}I:(o (ue rrae_

Hee 1010), ro oror o@@exr, roo6rqe, He3HaqHleJieH, ir npaxrur{ecKE
(xpone c,,ryr1a, 6rz0ypxaqlru ,t:0) c roqHoc,l.bro Ao Be.[].iqsss1 eo/pn sna-
qeHae \:Tt, TaK r{TO y., arpaeT poi'rb JIIjITIb Ma"rrorl nonpanxu, Ae,laro-
rqeii aunnaryAr,I nyr'Ibcaqzfi MeAi'reHHo H MoHoToHHo ItBMeHsIourrrtMHCrI co
rpeueuen (cnr. nux<e). To.urxo sdrrwsu 6ie@yprauura ly, I pe3Ko Bospac-
Taer Ao Be/IETII'IHLI nopsAKa eAI'IHHubI, TaK Liro ora BerHrII,IHa uoAo6ua
8-cpyurquu. Iloeronry npu k+0 B nepBoM npu6nnxeHna r\,roxHo npr-

,lIflTb y:r1r I{ BbIr{I.ICJIrrb rlacrorbl R 3ToM tipil6,rHxreuaN (cxaxeu ,t:&o),
r. e. npeue6peraff HaHo[/renuenr ueo6parr.rMoro rerr/ra Br{yrpH 3Be3Ahr
npu ee nyJlbcarrHsx. To.ruo rax xe rr,reHrrr c f , u divllt B ypaBHeHr{r4
(5'22) cosAaror saryxaHr.re ny,rr,carlurl 6,raro4apa Bf3Kocrr{ r.r ryqplcroMy
ren,roo6r,reuy B orreMeHrilx na6paqua r.r Moryr 6srrs e ttepBoM npv,6nu-
xeHH?I OryueHbr, Tar{ )I{e (ari H rrJIeH c ei. Boo6qe, qJIeHbr, AeJlaroillHe
BetlrrrHHy & xolrnnercHoii, e IIepBoM npu6,rzxreHuu Moxr{o ollycrr.rrb,
TaI{ KaK rryr'rbcai{Hr.I peailbHblx 3Be3A HMeIOT BeCbMa ilepMaHeHTHr,rti xapax-
rep IZ ne o6napy;xaBalo'r HHKaKT{X cKoJrbr{o-Hu6yAt saueruux u3laeueuzfi
IEPHOAA H AMIIJII,ITY,q.bI HA IIPOTfl)i(E}I?IH COTCH .ICr (U,rrr, B CPEAHCIII, HA

upo'tflx(eHHlr He MeHee 500 nepuo4on), r. e. ny/rr,caL(Irr.r 3833A rrporeriaro.r
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,KBa3H-aAua6aruqec.iHlr" oSpasonr raK, rITO paCCefHIIe 3HePfHH noA Aeft-

CTBaeM A[IcCHIaTIIBHE,Ix . aI.eHToB [oqTII IIo,IIHoCTbto ypaBHoBeIIIHBaeTCR

Harofl,rre..ir{eM Te[JIa, 6flatoAapfl Aeitcrsulo cy6arontuux acror{Hu(oB'

Paccuorpana a4r.ra6arnsre ny/rbcaqrlH craHAaprHoft Seea4u. Teopur

nylsCaquil SAAnsrrosa, 11ai{ H3BeCrl{O, BeAer I{ COO'IHOIIIeHIIIo ilep}IOA *
naoruocru [5]

P l/ P,:0.290 (3Y, - 4)-'t', 15.27)

KOTOpOS Aaer, oAHaHO, C,1UTUKOM ItOpCTKIIe nepl{OAtl A"Ts iieqpe1lA, LlTotlb'

KO, r.rCKyCCTBeHHo [OIIHx{afl BenAqI.IHy Yi, MOXHO AO6UTLCfl COIJIaCIZff C

rra6nrcAesurun (npN 11( 1,40). !,la rcaroft rasoeoft 3BesAbI, CBoAflu{eiicfl

I( ronr{rpoflHoMy iuapy HHAeI(Ca /r' IlMeer Mecro raKafl xe sopuy'la'
LTMeHHO (3.2), upuueM [epLIOA yA,{llHflercfl flpu yMeHbIUeHIiH KOHIIeHTpa-

urla Maccbl K ueHrpy nonurpouuoii 3Be3AbI (o, y6nnaer c n)' Orco4a

Mua.rrep [55] sax,rrourr,u, tITo y qeQeiz4 KoHI{eHTpaIIHfi MaCCbI K I].eHTpy

r{Hx(e, rIeM y 3Be3AbI SAl1turrOna (re:3), eC.nn He 3aHI,lX(aTb Tt, a np14-

Hflrb yr 
=.5/a. 

IIaftn u lanourxuil [56] HeAaBHo IIbIranHCb BLIqI{cJIflTb

r{HA,eKC IIO/IaTpO116I 12 3BeSAbI E3 3at<OHa nepIIoA-tiiIOTHOCrr,. PoCCe'nau4 [57]

B cBoeii !,apaunoscxot:i ,len\uu [blTaercrl ycrpaHl'Irb 3Ty rpyAHocrb, cI{H-

Ta91 [y/rbCaUHH aHTApMOHHTISCI{IIMH, KOHer{HOti alrn,turyAbl' OAHaKO yqeT

qreHoB BTopoto nopflI,Ka rrpH BosMyIIIeHHqx, npoBolllMblfi uttl s aL]aa6ar'

HOM [p]i6I[]I{eHI4II, eABa JIII flB,'Ifercfl ynyqrueHlteM TeOpLltr r1O CytrlecTBy,

TaK KaK aMII/IIiryAbI, HafiAeHHbIe I13 KO/Ie6aHHfl nyrleBblx CKOpOCTeft, OTHO-

Crrrcfl K CaMbIM BIIeIIIHI.IM C/IOflM, rle aAl'Ia6arHoe npu6nux(eHue IIOnHoCTbIo

Hapy1raeTcn. KpOlte rOrO, POCCe/IaHA IIO,lyqaeT C,1IIuI{OM 6O.nrurUe aU-

rrntlryAbl, [OpflAI(a 1/n pa4ayca 3Be3ALI, rOlAa KaIi Ha6/IIOAeHI'In AaIOT y12'

[1pz unc.,reHrioM perreHr.rH ypaBHeHr.ls ry/rbcaIlEi.i (1.33) 344usrtou lt
Mu.t,tep HCn0,11630Ba,IE yc,lroBtre, qro Ha lpaHL{{e 3Be3AbI LUnaTauIIrI

HCqesaeT, rrTo sa(T[qecKLI He LIMeeT MecTa; ALI,'IaTaqlrfl 3Aecb 3aBI.ICHT oT

reprroAa H aMrngryAbl corrlacHo OopMyIe (1.35). flepuo4 cBo6oAHbIx

nyltCaqllii 3a,IlaeTctt KO.[e6aIIHeM e C e I1 MaCCbI 3BSS.ILbI Ii HaAe)I(Hee MOX(eT

r5urr tolyuel{ ItyTeM CBOeo6pasHOia IlHrelpaq,all [o Bceri MaCCe 3Be3Abt'

B e.fOU C,riyqae OH HeqyBC'I'BLITe,IIeH K lpaHIIr{HbIM }rC,'IOBIIflM, KOTOpbIe

COAep)KaT C,/IHuIKOM Ma,'IO MaCCbI, qTO6bI IIOB,'II{flTb Ha KO.IIe6aHI'le OCHOB-

HOro reJra 3Be3,qbr. 3ro o6napyxeHo Harpr4Mep ,IIeAy r fle1epr{cou [58],
r{OTOpbIe }Iarr/I[, qTO BapHaqIZOHHttii lterOA BeAeT K 'rlyqUI4M pesynbTa-

TaM, qeM O6LIqHbIU MeTOA [pO6. BbIqHC,'IeHIIfl STHX aBTOpOB LaIOT A"'Ifl

3Be3LL,r SAAunrrosa rocroflHHyro B 3aKoHe (5.27) 0.309 eNlecro 0.290.

Msl npoBe,rr[ [pfl6/rHxeHHble BbIr{HC,'IeHr.rfl il,IeTOAOM PUtqa (s 3)

qr{ce./r i.', exo4rrqux n $opruy.ty (3.2) (rae n:3) ans 15 pasnnql{blx

3HatIeHLIit Tr, orpaHIMHBarICb BTopbIM trpt,r6nll)KeHHeM t,t rIpHHflB 3HaqeHlte

ii npu'(,Jnl, 3a a6conIorHyIo IIolpeIIrHocrb sroro npn6m'

)KeHr.rfl. 3lo Br,rr{zC./ieHI{e, cotJiacHo (2.33) u (3.5). trorpe6oBano roJIbI(o

AOIO.TIHHTe,IbHOTO BbIqHC'rIeHI4fl HeI{OTOpbIx r'lHTelpanoB K TeM' KOTOpHe

6alnlr astqacJ'IeHbl e S 2 (M' $ 8).
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Taruu o6pasou, uarue BbIqHc,'ieHHe Aaer SaKoH nepgoA-fl/'IorHocrb
B BI,IAE

p l/i:o.e7 t l3y 1- 4)-'t", (5.28)

BMecro 3al(oua 3AA,usrrosa (5.27). 3a,raerur,l, qro Aa.rylseiiruee IIOBL,iue-

HHe TOqHOCTH npu npI.IMeHeHI{la CnOCO6a Purqa [pI{BeAer K eIIIe 6olr,'
lreMy 3HaqeHHIO rtOCrOgss6ii. B ta6.Ag.lxe AaHO COIOCTaB,'IeHHe nepIIOAOB

ny,rr,cauuri I Ceph cor/racHo Qopruy,ranr (5.27) a (5.28) Anrr rpex 3Haqe-

Yutt y,.

:51, 75ts lale
:J.15 3.75 4.60
4.0t 4.56 5.88

"{t

3A.u,uurrou
Anrop

'larnm o6pasou, y}Ke i]pH Tr:1.50 MbI HaxoA}IM CoUIaCEe C tIa6fiIoAeHHgM[,

rorAa KaK SxAHHrroH Aocrulaer srolo \PH ^{t: l'40-1'35' AHanora'rHoe

coulacHe no,lyqaercrl Ailq ocrarbnux ueoeaA npE 3IIaLIeHV',IX Yr B npeAe'

Jrax Or 14/n ,UO l5in, rax C,[eAye'r uS ra6,t. 4. Mri CqI{TaeM, qro He I.{Meer

cMbrc/ra Tpe6oBaTb ,/IyrrrI€tou cor"[acflg, TaK I(aK Be.IIHr{I{Ha T1 craTl.lcTll-
qecrorl rIpHpoAbr H onpeAe/rflerca,cyrlepnosHrlHefi MHorIIx $axropoa raKux,

KaK CpaBHHTe,'IbHag pO/'Ib AaBJIeHrs ra3a }I H3nyI{eHHg' XI'IMI'IqeCrUijt COCras

H ero pac11peAerreHr.re, HoHH3arlgg, rroJIrIpg3ar(arl 3Be3AHOft Uarepun

(Crtn. HH)r(e). Conepurenuo HeBepOs'I'Ho, qTo6bl CyuIeC'I'BoBanI{ 3Be3Ar,I C

oAHHar(oBbrM 3HaqeHl1eg ^{t v,luurr rpy6o B cpeAHeM pe3y.rlbrltpy1gl]lee

4eiicrnue yr1oMqHyrblx QaxrOpOB npoflB,IIneTCfl o,U,HHaI(oBo, ttpOI'I3Bo,q,fl

6,ruSXHe 3HaqeHHtI Yr.
Mu cr,nonubr 3ax,,rrcqzTb, r{To reopHfl rrpocrblx aALIa6ar}IbIx nyJlbcal{Hii

AaeT rrpaBH,'IbHbIe IIepHOAbI [y1bCaUHft UeQeu4, SC,IIH OCHOBbIBaTbCa Ha

MoAe/rlr 3/r,r,unrroua. flpe4no;roxeHue o MeH6IIIefi xostlenrpallupl MaCC

B Ue$er.rAax, HexeJIH B sBe3Ae SAAanrrosa (Ma,,rnep), JII{[IeHo 9CHOBaHHfI.

OusHr{eCKH r.rHAer{c noJIHTponbI z, xapaxTepn3yloqufi cxl.{MaeMocrb

3Be3AHO;O r.a3a, H BetI.IqHHa T 3aBHCflT OT OAHI{x H Tex 111e $aKTOpOts

H He Moryr He3aBHCI{MO Apyr or lpyra B"IHtlrbHaBe.rIHrIEHynocToflH-

HOft S 3aKOHe IIepIIOA- n.[O'lHOCTb, I(aK CrI[TaIoT Mu.uep I{ HeKO1'OphIe

Apyrrie aBropbl [59]. 
*'

TOT xe MeTOA Parrla [O3BOJIfleT BbIqHC./I]ITb pac[peAe,{eHHe aMIId{I'ITyl(

BHyrpH nynbcrlpyoqeii 3Be3,4,br, qro 6u.ryo HaMH CAenaHo A,'Ifl rex 11(e

sHarreHr.rr? ^(t.tft pI,tc. 4 .IdaHbI orHocHTe,IIbHble aMn.[I'IryA,bI rryfibcat\ah afr

HopMI'IpoBaHHbIe raK, rlro B IteHrpe I :1 (M, $ 9)' flyurrupnue 'TI{HH,I

':' Hanpulrep, Affi 6o,'lrtllHucrBa 3Bc3,q r.uasHoli floc.rleaoBareilbEoclil F = I rl ueur.r-

1.
qr-rHa ^,/0:l+--:-:dlnpoldlnpo-rllnp6ldlnpo Arrir 3Be3ALI, cBollqueHCt I( ro-

n
JlrrponHoM)'u-tap-Y (Mn'rr.rrep),ulleerror xe cMLIc"l, 'lro H'fl (uarrpu*tep, ys:cv,lco),
saBgcrru{afl TakiKe or pacnpeAeneHrrfl fi.IrorHocreii u reltneparyp H xHN{Htlecxoro cocra-

Ba, cM. uzrie crp. 66.

4. uan. KpbrN{crioii acrpo$II3. oocepgal'.. r. I 49
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cyrb peueHus 3A,u,riHrroHa. Mu orcrc4a Bi.rAHM, uro Sarruqecxr.r pa,qra-

a.rrbHrrre rone6auus 3Be3Ar,r S44unrroua Aa,leKr.I oT roMo/IorHrIHocTH, oco-
6engo npu Bbrcox[x gHaqenuflx yl Bo BHerirHr.Ix cJloflx, tr roJrbro ltplr
yt:als arH ABrrxenllq roMoJIorHqHbI, rrro xopo[ro HBBecrHo. fioorouy
eB.IIeHUe ny.rlrcaquri Molr{Ho paccMaTpr.IBarb r.rr{eHHo i{aK pe3yJlbrar roro,
rlTO IIOr./IoII{eHHe Bo BHeIIIHI.IX C,IIOflx IIe 11p14Crioca671HgaerCs K yCnOBLI.flM

paBHoBecZrr, a ocr(H,rl"4llpyeT, To IIpeBbrIxag, To na,q,a, HH)I(e i{oJII{qecTBa,

PHc. Oruocrlre.trutre aMn.uHryAbr ny.tscaquii

coorBercrByrouero cocrof Hr{io paBHoBecr.rf . o4uaxo aMlnHryAa KoJre6aHH4
BO BHe[rHriX CJTOflX nyJrbcHpyrcqeft 3Be3Abr AoJrxHa BbIBoAHrbCfl r]3 Teo-
puu arrrlocQep TaKux 3Be3A, H HaIITH BbIrIHCneHHfl CrrpaBeA,,Ir.IBbI JTIIIIIb AJIg
ocHoBHort Maccbr sBe3lr,r, [y/rbcrpyroqer? aAua6arHqecKH.

o6parunrca rerepb K Borpocy o BeKoBoM H3MeHeHHH nynrcaquii.
l\eficrnue HCTorrHr.rxoB gHepruH Aenaer Berr.rr{HHy y KoMrrneHCnoli (cu. Bbrue).
n corracHo (5.25) u (5.26) MoxHo rrpxHsrb Bo BropoM npu6,ruxeuNu

v
20

{/

rAe to - r{acrora, BbrrlHCJreHHas e a4na6aruo*r npn6",luxeHnru (yt)I).
t{acroru & ao nropona rpu6auxeH,H MoxHo orreHurb Hs paBeHcrsa (2.82',

^{:\r*i\2,
r cbr' chnb,"/r:"irt;_--i*,

ai2*b'p!o "-6Po'

^, 
_4nGp" \ ,

^ -;;Yno '

(5.2e)

(5.30)
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r,qe ).; * Syu4alreHra,(br{oe qsc/ro, BblrrrrcrreHHoe B nepBon npu6;ruxeHlur
'ftroaaras
i aii i '

II9IyquM
i.,'.!;,:r r:i '

Ii jr.)".'

^( :\t*i\2, k:kr*ik,, h2:p2{iqz

P':kl- k?r:ffi ),otu

q':2irkr:ffi Xo^rr.

i -l

(5.31)

(5.32)

(5.33)

i ,* ('r, - 0)*( n+r)(4 - 3P) ), (5.35)

Tax xax BellaqltHa b.t)rl u irl\t))1y ro q24P2, u npH6laxeuuo

kt:p ( t + -' 1) - p, k,: |, 'r= (5.34)
'\ 8 pnJ ') p

Cor,racuo (5.32) u (5.33), yqurblBarI, rlro .,,2 -, clb.,po u p -,(1:.,(0,
flonyqrlM cneAyroqee Bbrpa)r(eHue gnr. ky [cu. o6osnaqeuurr c u b, B Qop-
Iray,te (5.26)]:

- 11
h 

--^r-- .) -.L i,t

Ec,rya ucroqsrrxu KoHl{eHrpirpyrorcq x qerirpy 3tse3AL,r (rn H /r rro.rroxrr-
re,ruuu), BeJII.Iqr4Ha ,{2 orpuqareJlbHa r.r rIyJrbcarIHH ycr{,'Ir{Barorcq e e-pa3
3a BpeMfl r":rlkz 6narogapa HaKonJreHr.rio rerr.ria BHy'r'pr 3Be3Abr. fpy6o,
oro BpeMfl rropa.qKa po/g.1 m, tre 1r:+, a po-cperHee AaB,TeHlre, 1'. e.

gro ecrb Be,,rHr{HHa riopsAr(a 103 .rer on" nrprrnoe u 106 JreT AiTf taraH-
ToB, ec/r[ KoHrIeHTpaqHff LICTorrHr{xon (uncna m w n) He c/rHIrrKoM Be.[r.rKa.

Paccltorpnu rerlepb MeroAoM $ 3 saryxaHue fiy,ribcarluft 6.raroAapfl
sfrsItocru H npoBoAilMocru. O6u.rHar .riaMHHapHarI BrsKocrb, KaK orMeqeHo
s S 3, npoH3BoAr{T ,,rurrib HrrlrroxHoe 3aryxaHne; B To tre BpeMfl ryp6y-
.TICIITHAfi B'I3I(OCTb MOXET TIPOII3BOAHTb OIIEHL, CH./IbHOE 3ATYXAHAC 3A BPCM'I
(rpy6o)

(5.36)

Pa.q,HarHeHafl Br3xocrb

2 a|'ue

( lil : i l'R: lt ;d'
cornacHo Sopr',ryne Kpanaepca (5.6), u Bbrpa)r(eunro nna K cor-,rracHo (5.14)

I

,

p-i 12(f-r)(l-P)

PR:

__ I

Pm
,1e1'.

2 ap f Rlv" 1-F12r,t,
,, ,o,li, e l"

52

6f,Aer 160l
i . . t,". ;



rax qro (cr',t. $ 3)

l5 ekr

'a:7 *q"rtn,\)
'p'lu

ilo uepe yBe./ilrqeHris ponlr H3Jryqeuur (p + 0) po.rrr paAr.rarr.rBHoj.i Bssxocru
Bo3pacraer. Balaq]rre H3ryqeHHfl Ha Be,'ruqr.rHy rasonort Bfl3Kocrl{ B craH-
.qapruort sBesAe He3Haqr{TeJrbHo, H npocroe Bbrr{HC,,reHHe MeToAoM \ 3laer:

[*] 

'

(l - [j)"i '

:

(5.37)

(5.38)

(5.3e)

r.: 9 '' ' l1rt,-1) f -(R/r'ln-l 
'/" "' I 3" "

4 0 r, | ; ;,, ,,--i,"'
L t" l

f{rx 6o,rrruxuclBa 3Be3A, oruo[reHHe

l& 
= tO ,o,,,'luL"l"

aa (1 - p)'/'

rrB,'iqercs seru.Ixuoll [oprAxa 10 8 ra ,rrnlxb A,rifl gBe3A, y Koropblx A3B
neHHe paAlra[uI,I ,=0.010/o or IIO/'IHoto AaB,'IeHHfl, po/Ib ta3oBofi srrsrJocrl,I
cpaBHHMa c roii xe paAuarnsHofi. TaxNu o6pasou, A.nr 3Bes/r c uaccoil
-l6o"ree 

1o o aaryxauue 6,uaro4apt raeosori Bfl3KocrH npeue6perxuuo ro

cpaBrieHrllo c e@sexron paAHarHBHoft sqgrocrx. rlro Hacaercrr sroro lto-
cJle.[,Hero a@@exra, To oH BeAer K 3ar)rxaHnro 3a cpoKr rropqAra 10s-
I0ro .ner.

3aryxanue r)rJlbcallfifi craHAaprHofi sses4st 6,larogapr,tyullcrofi npo-
BoAHMocrH paccMorpeHo PoccenauAoM rrocpeAcTBoivr MeroAa, no4o6noro
AaHHoMy n $ 3 t61]. On BbrBeir cJreAyroqee npu6,raxeHuoe Bbrpa)KeHue

A/rtr BpeMeHH 3aryxaHi.rfl:

, .-3. o2 hi,u' M' 4 '' 2 Ma!
"'':b .;; L 3y-4:-;noo4P- Lq',

. ., .'ti

rAe yt:prl6, Icu. (5.21)1, a rf - 6espasuepnas rorroxure,/rbHas SyHffrluni
r{oropas s 6onrttrHucrBe cflyqaeB nopsAKa eAHHHubr.'i' TaKHM o6pa3oM,
.Mbr rro/ryqaeM cJre,4yrouyrc xapTHHy 3aryxaHtr ny.nrcaqur?:

rHraHru Hapruxrr - i

lasosafl Bfl3xocrb .tG IQrE ,ter l0rr nur ""'
Jlyueaar Bfl3xocrl, rR l0r0 , 10r, 

:i':'rl

Pa,4uartrsgaq npoBorltMocrb rH . . 104-105 ,, 106

.,. .;, - 
(3r - 4) vr- Y :;(l_ 

|F 
corrlacuot$opuyne(2.32).
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Haupunrep, A,rs 8 Ceph, flocrpoeuHor? uo rrro4elu S44uHrroHa, Mbr ilony-
tI00M trr:8.5.105 ,Ier, a 1t=70a ler. TaruM o6pasott, peuatoulyrc ponb

B BaryxaHau nynrcaqaii, noBHAHMoMy, r.rrpaer ryp6y,,reuruaa Br{3KocrE,,

Hacxo,rbKo rro3BoJrrrror cyAr.rrb o poJru aroro Qaxropa coBpeMeHr-rbre [peA-
craBJrenr.rfl o ryp6yaeH?Hocrlr. Oopiny,ra (5.36) ror(a3brBaer, qro B sBe3-

Aax, 6oree [JIorHL,rx, cneAoBare,rbHo, c HoporKHM rlepuoAoM nynrcaqali,
saryxaHr.re nyrscaquri flpouCxoAr.rr HHreHCuBHee, He)r(eJrr.r a 4u@Qyauux
gBe3Aax Ao,rroro nepaoAa. Taxlru o6pasolr, KaHoBo 6tt ttu 6u,ro Haqans-
HOe pac[peAeneHue aMrrnHTyA y BCex ny/rbcrrpyrcqux 3Be3L, ro rrcreqe-
nrru.10a-105 .ret, r.r?'IH Hecxo,rlr,xo 6oJree, oHo 6y4er loxa3brBarb crarlr-
crl.Iqecryro 3aBr.rcaMocrb or ltep]roAa, ec,rrr{ rarosoil He usMeHrrercrr 3aMer-
uuu o6pasoM 3a sra cporrl. I4sl,reHeur.rs [epr4oAa ttporr{Bo[ono)r(Horo 3Har(a
u [opsAKa HecxoJrbr{Hx ce(yHA B cronerr]e y 8 Ceph u l Aql roBopflr B

IIO.rIF,3y IIoCneAI{elO ilpeAflonox{eHVs. u CBHAerenbcrBylor CKOpee o cnyuaii-
usrx $,tyxryarrusx flepnoAa. Xors iilu He r{MeeM AocroBepHbrx ceeAeuar'i
o garyxaHurl xo.rye6anuri pasuepon y qe$eN4, BCe )Ke HeBepoflrHo, qro6r,(

3aTyxaHI.Ie 6u.[o cro.nb cHJIbHr,rM, Ta( KaI( oHO ConpoBo]r(Aa.rrocb 6rt cro,rs
)r(e cHJrbHbrM saryxaHr.ieu xo.te6aHufi relrneparypbr @orocQepn T, u tpr<o-
cra sBesA,br (6,,laro4apr coorHorrreHuro E.,lexcna a7,:s9aa0. Iloeroruy
AoniI(eH cyqecrBoBarb MexaHH3M, rroAAepxusarcuuii flynbcaurln H fiporg-
eoAqirlfift Meublrree saryxaHrze HJ'IH Aaxe ycu/IeHHe rrynscaqafi, ecnrl To.rIbKo
HSMeHeHIzfl aMflnr,rryAbr Ha 0,"'1 B cro.derHe y rlerpen4 [px3Harb Hepeanb-
HbIM[I.

C"ne4ouare.tbHo, y ueOeHA B Hacrosxree BpeMfl Aorx{Ho npa6,ru:ureaouo
Br,IrroJIHrITbCfi yCnOBHe au:rr*au, trpH KoropoM nynbcar{HH coxpaHqroT

r.repMaueHrr{nfi xapaxrep. CornacHo (5.35) oro yc.rroBue 6y4er

(5.40)

H ecJIH JreBafl r{acrb rrpeBbrlxaer 8, ro Hacrylaer BeKoBar ueycrofiquBocrb.
I4cuo.rssyr AaHHbre SAAuurrona AJnr 8Ceph, I' Mbr Haxo4vnr (npeue6peran
1{rr no cpaBHeHaro c llr,)

m{2.88(af 1): 3.82. 103.

Eclr Mr,l ,q,axe repeorleHuBaeM po,rr ryp6yleursoii Brr3Kocrtr H ocuoBuar
ponb trpaHaAJrexrzr,ryuacroii npoBoAHMocrH, ro yc.rroBae [epMaueHrnbrx
ny.nucaqaft 6yaer

m:2,88(z-1- t'): 146.

flpw ^(,, orJrr.rrlHoM or a/2, Anfl floAAepxauufl nylrcaqarl rpe6yercx BecbMa

cr{Jrbnas KonrreHrpaqq, ucror{H[KoB oHeprHH K ueurpy sBe3Abr. flo oqesxau

'l I. ArS., k. Vll,\ I05: 1y:1.40, p--0.55,1:513, po:4.10r1,. p.:$;42.10-!, P-
:4.64.106
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l{oy.naura [62] p,ns roMep]I(aHI'Ifl rynbcal{nri 4o.rlxtlo 6wrr m{3 (zf l) =
=450 (ec.rru g=1), a cornacuo Karcnep [63] m+3(rr+1):780' B

orrrnrrue or ycnoBnfl SAl,nurroua [64] m+3(n{1):2. Taxun o6paaovr

rIoAAepx{aHHe ny.trcaqufi tpe6yer BecbMa cu.runofi xoHUegrpaq1,11a plcroq-

HHKOB r ueHrPY 3Be3AbI, eCnH, OAHaKO, BeJIHIItrHa Yl 3aMerHo'orJluqaeTcff

sa alt. Ho, ro uepe roro KaK yy npu6.tuxaercrl K n/a ()'r+0), nepuaHeHr-

Hbre fiy,,rbcaqua rpe6yIOT BCe 6O,tee u 6O,Uee un:xofi KOHUeHTpaI],uII HCTOr{-

Hr.r(oB. Haxoneq, KorAa yr yrlar1,er Ao sHaqeHI{nah(fts:0, Rz:O (,to')), Hacry-

naer Uefirpa/IbHge paauoaecne 3Be3AbI, Koropoe COHIaCHO SOpruyr'rarvt (5.29)

nm (5,26) coxpaHxrcfl, ec,rr roJIr,Ko

m+3 (zf 1):s, (5.41)

r. e. Kotl{a IICTOqHHKI.{ pagflpe,4enegll paBHOMepHo. CileAOeareJlbHo' rIeM

6.ruxe v r< a/r, rett MeHbIIre AonxHa 6urr xogqegTpaugfl ugroqHllroB K

UeHTpy A,rrrr Toro, qrO6rt 3Be3,U,a COxpaHHiIa BeI{OByIo yc,oiiuunocrb HJIH

C[OCO6HoCrb K [epMaHeHTHbIM ny,rrCaqzxu, Ha erO' O6crosTeJIbCTBo

B[epBbre o6parg,r BHHMaHIIe (Dorr [65]. Bexosas neycrofiuuBocrb B pac-

CMaTpHBaeMoM CJIyqae paubue Bcero Hacryrlaer Anfl xO,ne6asus CaMolo

Aorrroro repnoAa (,t=0).
V ssesA c yr(a/, aosnuxaer ,B3pbIBHafl( Heyc roiiultBocrb (t3<O;,

Koropar Mo)I(er 6urr sa4epxaua npu Hexoropr,Ix ycnoBlisx 6,rarO4apr
COBMeCTHoMy AeiaCTBLro Ai.ICCEIaTI{BHIIX areHTOB H IICTOqHI.IKoB SHeprHV.

!,,rr 6Onrur[HCTBa 3Be3A KapnI{KOB tl r,raSnofi IIOCISAOBaTeIT,HoCTLI ponb

paAuauun He BeJrHHa, v !,nfl raxux 3Be3A ycxoBue (3.18) ecrb yc./IoBI{e

apeueuuoli ycrofiuunocru. Llst MaccI{BH[.Ix sBeBA c Tt(.a/a 3a-

AepxKa HeycTofiql.IBocTH \,IO1xer 6urr' npousBeAeHa 6.laro4apr pa4aatusnoii
npoBoA,rlMocru ("r, { 1/l&ol) upu ycrIoBHI.I, qro

^ -/ ^, 1 
-: [g ,f, A]'," - r, (y) M"t",Ya\ Ycrit- 3r-^ ny' 3nG.' V r,txlSz Mo' 

_)

(5,42)

ec,rrH Hc(nrcqtrrb r (5.39) paAr{yc qepe3 Maccy M u cpelulolo IIJIorHocrb
pm H :{cfiOJtb3oBarr, 3aTeM 3aBI,ICtrMOCTb MaCCa-CBeTHMOCT6 B ylpoqeHHoM
stge L-Ms. Torrrxo Anfl MaccHBHbIx BBe3A (zvf ) 10O) 3HaqeHEe Pcru

AOCTHtaer BeJIHqHH rrop'Ill(a 10-6, T. e. Tolo )Ke [opflAl(a, qTo u p".,, e Qop-

rvryne (3.18). 'i'

Tarulr o6pasou, ycrofiuueocrb cocroflHurl paBHoBecHfl 3Be3A ueJIHKoM

ynpaBnrrercf Be,rrlrqHHoii yr, rltul.tcneHHe Koropoft ecrb oqeHb cnoxHaff H

BaxHaff npo6,teua acTpoQI{3I.IKll. Pesylr,raru no4o6nblx Bt'Iql{cJlenufi, npo-
BeAeHHhrx @ayreponr n lyrreuxefinaorvl [66], Eupuanou [67] u Ap., Moryr
6slrt, cyr.ruupoBaubr c,reAyroql.IM o6pa3oM. 1) Beauuuua yl MeHffercfl Hepe-

tyJrflpHo or cnytlafl K cJlyqarc, Bo3pacraff B cpeAHeM c yBerurIeHI'IeM

':' flpu nr,ruucnegtlu rvrbr np]rHEMaeM l]'l : I0-4 (cu. $ 3), qto cootsercrByer y(JIoHe-

,I{Hro yt ua 0.50/6 or xpntnuecxofi ne.nuuuHu a7r. '1,,
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n"rrorHocrH H TeMneparypbt; B 6o"rsurnscrBe cryr{aeB "r'l npeBr,Iuaer */a II

B ocHoBHoM rpy[flEpyercn B npe.4enax or 1al, 4o 15/s (c yKJIoHeHHflMiI

ao 1.4 w 1ls B orAe,rrbHblx c,,ryuarx). 2) lrm KaxAoro xttMllqecxoro one-

MeHTa ^rr pe3Ko [aAaeT, KaK ToJIbKO TIIOTHOCTb L TeMnepaT]/pa AOCTHIaIOT

BuaueHurl, coorBercrByloulux cepeAHHe craAHI'I ItoHH3a(HI{ cnepBa

I-o6oro.{ru,3areM K-o6onoqxu aroMoB. IIpa erona T1 Nloxer ynacrb HHx(e

3HaqeHntr 4/., uanpuuep, rtpll I{oHuBaiIIlH M-o6o.rioqxrr AJrtL cepe6pa v
Z-o6o,[o,{xn AJrfl a/reMeHroB MeHb[rero aroMHoro HoMepa (4an 8135, yr:
:1.28; grfi. Znss, yr:1.30). 3) I'Icx.rlrouafl cryqau L- t'r K-uottH3allIIH, 3Ha-

IIeHLIfl yl [paKTHrIecKH IIe or,'Iuqalorcf or rex snaveuuti, Koropbte coor-
BercrByror c,{yq2, He,q,HCCouHI{poBaHHoro EAeanbHoto ra3a In npeHe6pe-
xeHr{u eueprxer:r -/ n Qopuy,te (5.23)l rpu Mo/IeKyxspHoI\{ Bece, paBHo\,I

cpeAHeMy MoneKyr'rflpHoMy Becy 3Be3AbI. B erou noc,ryeAHer{ cnyqae xoaQ-

Ququeuru ^(t LI vt, xaK HSBeCTHO, CyTb

^...:?,1 (+-39)rl'_l]_. .,- (4-3p)(l'-1, _. (5.48)it--i' l p*1211 1y1 p; ' "'- B--y1r-trrt-pr' 
\\"Lvl

qro 6es rpyaa Mox{er 6urr no,ryueuo HS $opu1,.u (5.21) u (5.25).

3ra seru.{NHa T/ MeHqercfl or al, (uucroe us",lyueuue) Ao 3HaqeHHB

yr:I (uncruil raa); coorBercrBeuHo vr H3MeHsercs or '1, ao | - 1'

Kporlre roro, KaK o6uapyxll,,ru I{oyauur H Eupuau [68], ua BenIiqHHy Y/

cyulec'rBeHHo BJrlrfler coAepxaHue Bo,[,opo,u,a X wnpu HeHSMeHHoM X senu-
r{HHa yr y6Hnaer IIo Mepe Bo3pacraHHfi Maccbl 3Be3AbI, 40cturar a/, l'i

ila1afl HHxe aroro qsc,'la. Oss )I{e HaIIr/IH, riro y 4u$@yauux 3Be3.ll c

paAuycovr BbrIIre 30-100 paAl{ycoB Co,tnqa (r SaBllcHMocru or uaccst)
ycroiiunnocrb coxpaHflercn (i,')alr) ronbKo IIpH Aocraroquotli npEMecH

BoAopoAa.
O6paruucr reflepb K r,]iatpaMMe 3, xoropatt AoJIxHa 6urr necronbKo

ruo4gQuqupoBaHa. Tax xar ronr,Ko rrro yuoMtruyrble pe3ynbrarbl BbIqEcJIe-

ggfi yr, a raxx(e namu coo6paxeHHfl B KoHIIe $ 3, norasuBalor, lITo BeJIH-

eHHs j1 rpy6o, B cpeAHeM, Bo3pacraer c pocroM cpe4uefi nJlorHocrH Pu

H cpeAHeii reM[eparypll T^ r.r 6y4er HecKoJIb(o 6onrure y 3Be3A

Megblrreft Maccbl, Hexenu y BBe3A 6o,rrureil Maccbl (np6 npouNx paBHblx

ycaonurx), T. e. ^{t, B Cpe,u,HeM, Bo3pacraer BAo,'Ib 6uccexrpucr't

KoopAr.{HarHoro )rua (p*, M). B .{eBoM BepxHet\'I yr.ry 4aarpauuu 4

Crarucrurrecxn 6yAyt npeo6,ra4arb 3Be3LbI C Tl{41t, a B riporllBoilonox('
HoM yrny re, A./Ifl Horopux ytlnlr.Kpaiine rpyAHo, KoHeqHo, ror{Ho

JroK1rltr3oBilrl o6.uacTl suaqeHuii ^(t:4/t, ec,'Ilr 3To soo6qe Bo3MoxHo

cAe/rarb H3-3a crarl{cruqecxoii fipupoAbl erofi se.[HquHr,l. Kpunofl ?-:P.rit,
CoxpaHrreT CBOe paClOIOXeHlIe, Ho IIOTIBI{TCfl s O6IaCru 6Orr,UruX MaCC TaK-

)r(e KpHBafl ?*:p'",i1, OTAenfiIolqaf O6naCrl SaAepXKI'I UeycroiiuanOCru

6aaro4apr lyuucroti npoBoAIIr{ocrN (5.42). 3seeAbI c Tr { a/r, nex{au1ue BbIUre

arrrx KprrBblx, Motyr 6rt,t ycroiiuunlt BpeMeHHo, ecnH KoHueHTpaurfl.

LTCTOqHI.IKOB He C,IUuIKOM BIdCOi{a, EC,ru npUnflTb BO BHIIIIaHI{e, qTO AJIfl



3BegA c Maccori B noeAe,rax oT Macchr Co,ruqa ao 10--50O Be,THr{r.{Ha pcr.it

JIexI.Ir B IIpeAeJ'Iax o'r 10.-a .qo 10 c, a p:rit AocrHtaer 3Ha'{esll'r ue 6otee
10-u, ro Mecro "(t jlals Aonxuo paclonatarbcfl rroA 3ruMr.r KpHBhrrliH

Pm:Qcritt TaK KaK npH TaI(HX I/IOTHOCTffX 3HaqeHHg ^lt, KAK [paBHJIO, HH)I{C
a/. cor.racuo pacqeraM Oay.rlepa$. Kpnrsle noc,roquHori cpeAHert reM[eparypr,r

+M

nt,

I

l)

t^J

f fro Or o, nocrbLo\a m ea b a o cmb

I
II v'3
' o6nrro,

0oryo*c0etue

6yayrpac[onararbc, rar( xe, Nar( Ha pHC. 3 n uu rrx He flpuBoAr.rr,r, Ho

npHBoAr.rM r{pHBLre ilocroflHHoil eQQerrusnofi reiianeparyp[,r, r{oropafl, r(ax
H3BecrHo, AJ'rrr crauAaprHhrx 3Be3L olpeAe,'rfiercr $opuynofi [69]

P.N(1 - P)-" 
I'M r'/'07"L.

tleu iruxe rerr, Te M 6,nsxe Kpr.rBafl lerr:con,t K naqany Koop,U,LrHaT

(nyuxrnpuue xpnrue). Taxnna o6pasou, n rpy6rrx qeprax Barrrpr.rxoBarr-
Hafl o6,racrs ecrr o6.racrs uau6onuueii Helrclofirrroarr. Mrr BHAr.rN{,

xaK I{ a $ 3, uro Moryr cyxlecrBoBarb ABa KJracca sBe3A npu o4Hofi Ll

roii xe AocraroqHo Hr.lsxori a@sexrunuoii reuneparype: aur!{yexue
ruraHrbr 6o"rlruror? Maccrrl (n npanorvr BepxHeM )rrJry ,q,llarpanrusl) H rr.iror-

't' Hanpaurep [66], lns cran4apruofi 3B€3Abr.rurdHra yxe rrpu rJroruocrx 0,001 rrru
I.lMeeM . CneAyroque 3HaqeHE, T/:
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-iax qro, flptHcb ugo6n.rxe gTrrx gJreMelrroB TaI(rrM xe, xak ,qug Conuqa,. rur,I [oryrrrM B
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\\\\
$\

""r?:

57

7/Y.3
'//////t,2.,%,

Plrc. 5. !,xarpauna ycroi'r.rriroc'rH ese:li(



Hbre KapJII{KH'(B .IIeBoM HIixHeM yrny). I-lo r,,repe Bo3pacraHHtt Ter o6nacrb

uas6o.nr'ruefi ueycroliuLrBocrH, pa3Aengouar oruK,raccbt 3Be3A, coKpaulaer-
cs r{ Ircqesaer. 3sesAH BecrMa ua,rofi Maccbl (zVI{mr) BCerAa ycroiiurnu,
IZ3NYIICHI.IC B HIZX HIPACT HHIITO)KHYIO PO,TIb, 11 OHII MOTYT CII(UMATbC'I I]JIH

pacrxapflrbcg 6es norepa ycrotluunocrrt. 3seeAu 6o,rlureri Maccbl (tr]ffir)
Moryr norepflTb ycrofiuunocrb [pH c)Kar]IIl, paBHo xax ripk paclu]IpeHnll.
Cxuuagcs or gnSSysHoro cocroflHutl, 3Be3Aa Moxer ycropllrb cxflrHe,
AOCTr.rfrIyB 3Har{eHHfl P"riti B ripouecce pac[IHpeHI-Ifl oT rl./IorHoro cocTos-

HUfl, HarrpoTHB, y 3BesAbr Bo3HIlKlIeT TeHAeHIIilfl pacceflrbcfl B IIpocTpaHcTBe,

Konb cxopo yl y[aAer Ao 3HaqeHLIfl al". B o6ovtx cryr{aflx rlotlBJlrlercn

o1ptr u ror xe MexaHI,I3M ueycrolluusocrlr, 4eucrnytoutHfi npw ^1 ,{al, w

CSfiSAHHbIII C TCM, 'ITO 6d,lbUIAg qACTb SHCPTHI{ IIPU C)I(ATHH I,I,{H PACIIIH-
peHr4r.r [peBparqaercl B aHepturc uoHLIsauI{}I H,rIu peKoMfuaaryua, Halpu-
Mep, Z-alerrpouon, a rleHbllrar r{acrb He B cocroflHlIu BoccraHoBHTL,

rrpexHee cocrosHile. 3eesAa 6yaer clKaNlarbcr vilr4 pac:fiuprrbcfl Ao rex
nop, nora He 6y4yr norepsHbr HJIH BoccraHoB,IIeHbI sce Z-a,'Iexrpouu [70].
tr4Aer "ryu aBonrouua raxrlx 3BeBA or 4rSQysuoro rlJlli or [/IorHoro cocror-
HLIg , BCe paBHO ltPOUeCC CrOpaHI.Ig BOAOpOAa (npN UeUSlteuHotT Macce saes4r,r)

6,rlaronpuxrcrByer BogHHKHoBesurc rarofi ueycrol'ruunocrH, rocKoJIbl(y rIpH

aroM npoqecce noHHx(aeTcr'i' yr. tlro racaercr 3Be3A BecbMa 6o.nluroii
Maccbr (M)-frr), y r{oropbrx Be,,ruxa po/Ib AaB.IIeHLIfl pa1v.at1r4v, ro Anfl
HHx B 6o.tr,uruscrBe cnyqaeB y7 BeCbMa 6,ttzsxo x alyv Hx ycrolivltBocrb
xpaiine crecnella yCnoBHeM (5.a1): ua,rlefturas I(oHI{eHrpaqua plcroqHIIKoB

oHeprHH K lreHrpy BnIBoAI{T 3Be3Ay H3 cocrorlHllfl ycrofiuueoro paBHo-

Becl{s, HegaBlicr4Mo or aKTI{BHocrLt ATICCHIarIIBHsIX areIIToB (o6.nacrs He-

ycroftuuaocrH B npaBort qacru Auarpauuu).
B saueqenuoii sauu AHalpaMMe yrlreuo coBMecrHoe 4eficrnne ro/Ibxo

eQ$errunuoti cNunraeMocru yt A ArLccHlarHBHbIx aleHroB. Aecra6ur,lew'
PYroUiee geficrnue HCToqHHKoB 3HeplfiI{ Mo)I(er HecKonbKo pacmupurb
o6.racrs ueycrofluurocrr. 'l'py4llo IIoKa LICc,'IeAoBarr, sror e$Qext. Ho ne-

I(OTOPbIE CBCACHH' MO}I(HO IIO./IYAIHTb A/If IONHTPOIIHbIX 3BE3A, B I(OTOPbIX

gHeprfls npoIr3BoALIrcr tlr,epHbIMu peaKII,LIsNIu. Aas 3roro AocraroqHo
CpaBHIiTb gefiCrnUe OTOrO ITCTOqHHI{a C AI.ICCH1aTHBHEIM 4eftctnnelt raX,

KaK oTo 6u"to c4e,riaHo BbIIxe IIpI,I paccMoTpeHI'I[ nepMaHerlTHblx nynb-

'i' Huxec,re,uy,tou{ag ra6auqxa Aaer ,,orpnqare,'IbHr,tii' eanac ycrofiuxnocru I' u eperua

H3LreHeHHfl aMnJrHTyAr,t B e.pa3 (r lurx) A,qn 3Ha.Ieuufi T, HecI(oJILKo MeHblrlrx alz, 11 Llltt

AByx rHnuqHsrx aHa,reHr,rir cpeaueii nJ'roruocrn:
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cauilii. A,rq flaepHbIx pea(IIHli sHAe.{eHI'Ie sHeplI4I{ Ha rpaNIM ecrb

. -l*- e tirt''
. To-,, ' (5'44)

(rfopruy.,ra Alxuscona), n ',', rpI'IHlIMaer ror )I(e eua (5.26), t$e n:1, a

Ha Mecro ,l Bcraer $yHr4I.lx

I'TC (5.45)

p(?"0):-+(-r+#.), )
I

t

I
I

)

n:l{z,z,y t!u]''uz.r,

eclu 7'o H3MepeHo B eAHHHIlaxl06K. 3,qecr Z n A c usAexcaN{H-3apflA I-I

arouuuft Bec ffAep, yqacrByroulux B peaI<qvtm [711. Vc,ronue ycroiiuusocru
r,{ry{r6 6yaer Icp. (5.40)]

A ,-o r o\, o,_8-2(4-3p)
lr-z-roo, o:-- rlg-,

,,<{ffi,, r,, z,:l'zt;:'7t .

(5.46)

rAe 8 orpeAe/rrerca $opnrynoii (5.40), a T*- cpeAHrs reMreparypa 3Be3-

Au. Couacno (5.45) a ycloftuunor? sres4e Bo3Mox(Ho BbI,q,e.rIeHHe gHeprrru

[yreM upeo6paaonaHllff ttporouotvt (Zr:1, Ar:1) ro,rtxo rex 3rteMeHroB,

/(nfl r(oropbrx

(5.47)

Br,lAe,resue auepru rr rtpH o6pasonauuu ffAep, 6o,,ree rsxeJlhrx, qeM

=Z,VT*, rrpr.rBoAur BCrKyro 3Be3Ay x Heyc:rofiuuBocru. V 6orrur[ucrsa
3Be3A ryp6y,'reurHoe pacceflHue gHeprura, r(ax troxagblBaror Bsrrue HarrrH oqeH-
Ka, .q,ocrarouuo e0$exrr.rBgo (8'= I - 103), qro6r,r Mornu rrporerarb rro6ue
flAepHbre peaKrlr.rr 6es uapyruenua ycrorlqriBocl'r{ sBesAbr. Ecnu uu Aaxe
!r nepeoueHu.rrH po,rb ryp6y,reuruofo paccesHufl, To rtpu flyrrHCToM pacceff-
uuu B' 6ygernopsAxa 100 uZo-- nopeAr(a 19, r. e. aroMHoroHoMepa Kalrrtr,
raK KaK BeJrr{qHHa cpe4uefi reM[eparypbr He npeBhrruaer 2.107 o K Afiq craH-
4apruoii sBesAbr. floarolry a B aroM cnyqae c ycrofiuunocrbro coBMecruMbr
BCe BHAbr flAepHbrx peaxquri Bllrrorb 4o cepe6pa (ec.rrr raxosbre H 6rr.rru

6H eo3Mox(un). O4uaxo A/rfl AocrarorrHo MaccrrBHbrx sBes,4 (y,->a/, ru 8
na4aer) roJIbKo peaKqtrH c Jrerr(HMH oJreMeHraMra coBMecruMH c sexoBoii
ycror?uueocrbro 3Be3r,Er, r{oropyrc noo6ule HeBo3MoxHo o6ecne.rurb ttpH

o'(2(4-3g> ?k, p)= 6.22...,
3 "'

(ec,tu no.roNurs 9=0, Ttl:. a/s). floero,vy cJrHruKoM MaccuBnbre 3Be3AbI,
I{aK [paBHJro, ueyclofrqlrBbr r{ paccerrBarorcrr B rrpocrpaHcrBe o' (earurpuxo-

'i' 3ro cpasv BrrAHo Ir3
rAe 6:0. Qroprrrl'.rr,t (5.41), rle fi:q, n:1, u.'rtr ua (5.46) 'rarxie,
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BaHrIafi rpaBafl qacrb 
"ILIarpaMr{hI). C Ap},roi.i cropoubl, IIa[t aHaJIIa3

loKa3r,rBaer, uro @opuHpoBaHHe rrx e"{brx S"rIeMeHToB nyTeM flAepHblx
peaxqrui se nror;ro 6r'r [poucxoAI.ITL e ycroliuusbrx \.IaccuBHblx 3Be3Aax

(ec,ru ouu qe.iri{Kor{ rasonr,re).
t{ro K[rcaercfl ra30BbIx 3Be3A, crpoeHHe xoroptix ]IK,iIoHflercrr or

craHAapruot',i 3se3,q,bI, To crequarrutui aHa.ttr3, snno,'IHeuunui aavw 172],
floxa3brBae'r, qro_ "rrc6as ra3oBafl sBe3Aa ycror?vuna, ecnu [clt. (5.1 I )]
npOLI3BeAeHue rtr1 He Bo3paCTaer si',n5rS6 3Be3AbI, n neyc'rOiitIHBa, eCJII{

oro Beruqr{Ha pacrer 6ucrpee, qexr no"[Hoe AaBJreHHe pu. floarouy Kaxer-
cs pe3orrHbrM crlilTarb craH,[,aprHyro gBe3Ay nprro4uori A,Tx 5rg'rrraB,/reHus
6o.nee ixHpoKoro l{iracca ycrofiuilnnrx 3Be3A, qeM Hrueercfl TaKoBbrx

B npHpoAe(,t^l *re y6uaaer r< ueurpy). 3to o3uaeaet, qro o6,tact'r, ue-
ycrofiurEuocrx Ha AHarpaMN{e Ao,,rxHa 6um uecronbKo pacuapena. K pac-
ruupeHr4ro arofi o6nacru Ao/IxeH rrpuBecrr.r ra(xe aQQerr MeA/reHHoro
BparrleHHfl.

Orx",losesrrr or ra3oBoro cocror{Hr.rfl ruoryr 6urr nerxo yqreHbr B c,ry-
qae no,rrHoro Bblpoll{A,eH,rfl, KorAa SBe3Aa cBoArrrcs x rroJlr,ITpoIIHoMy urapy
c T.THAeKCOM tt:'/, Hrr4 n:3 (pe,urunucrcKoe BLrpoxAeHr.re). Kar firbr

rioxaga./rtl paHee [14), 6errue t<apJIEKIi ycroiiuunu B c,rryqae o6uquoro
Bbrpo)r(AeHufl H Haxo,itflTcfl B uefirpa"uruoM paBHoBecHH B c/'ryqae pe,,rqru-

BHCTCKoTo Bbrpox{AeHHfl. Cocrogsue o6uqsoro Bbrpo)r(AeHHrr aHeprerr.r-
qecxu 6o,ree BbrroAHo, Hexe,'Iu pe,'IgruBHCTCKoro Bbrpo)i(AeHr.rr. floerouy
tgnore3a o pe,'rflr'HBlzcTcKol{ Bbrpox,q,eHr.ru e 6e,nblx Kap/rurax BprrA Jt7 ou-
paBAaHa, TaK I(aK CocTOTIHHe Mr.rHHMyMa SHeptHH IrpU CXaTHr.r 4O n,rOrUOCreil
6e.trtx Kap/rlrxoB Aocrlrraercfl Ao HacrylneHxs peJrrrrr.rBHCTcxux e@@exron.
llepNo,rlu cao6o4nux ny,rrcaqurt TaKHx sBesr BecbMa MA"rrbr H flopflAKa
10 cex. npu cpeAHeiiunornoc'r'rl - 106 r,/cu3. 3ru saes4sr opueHrHpoBoqHo
lor(a3aHbl s lluxHeii rlacrlr AHarpaMMr,I .

Harua AuatpaMr\{a ycroiluunocru ne [pereHAyer Ha ito,rHoe Hcro,lrxo-
BaHHe rpaxruuecroro pacflpeAe,rieHufl 3Be3r, Ha AHatpaMMe I-eprlruupyura -Peccerr; oHa Aaer Bo3MoxHoe o6t,scrienue rurur ocuoBHoro crarHCTH-
qecxoro $axra AeneHHfl 3Be3,{, Ha rHraHToB rr KapJHKoB. B o6.rracrn uau6o"ryr,-

urefi neycroi.iuunoctll, pa3Ae,'Iriolqei,i eru ABe rpyflrlbl 38egA, Mor.rrH 6u nctpe-
qarbcfl ycroiiulrene ra3oBbre 3Be3Abr, ec,u.r ugo6r.lnue BoAopoAa s uux 6lr,110

6r,r senuxo (yr)%).OAuaxo, corJracHo Crpeulpeny 173), coAepx(aHue BoAo-
poAa TeM rvieHb[re, qeM rvIeHbIIIe Macca u 6o,,rr,ure paAHyc 3Be3Abr, Tar{ qTo He-

BepoflTHo oxa,qarb 6o.,rltur.rx 3uaueuufi y, n 3arrrrpHxoBausoii o6.nacrH.
Mu craouubr AyMarb rrooror{y, rrro oBoJr}oqrifl 3Be3A rrpoMexyroqsofi rr,rac-

cu (nrex4y p;, H !ltr) HeI{s6exHo cBgsaHa c noreperl ycrofivunocrlr, ec,Tr.r

roJrbxo coAep)*(aulre BoAopoAa y6rrnaer. Ta6nuqra B cr{ocxe ua crp. 58
nol(a3blBaer, rITo Ko./r"Tarlc Moxer A/'IHTbcl HecKoJIbKo 4ueft npu [.rlorHo-
crflx tlopflAxa 0. l. 3ro seAer K Macce ,,HoBoli" sBe3Abr or 10 go 102 naacc

Co"uuqa, ec.rrH rrB.rreHue []osorl cBJr3aHo c paccMorpeuuofi ueycl.oiiun-
BOCTbTO.
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!}AIi.]IMqItHI,Ifl

I4eyveHue ycroiiuunocrn npoBeAerio lvre'r'oAar{}r T'eopHH lua,rrhrx xone6a-
HHIi (BapuaulrouHbre ]vreroAbr H TeopeMbr cpaoueuun). Vcroriqrsocrb ra3o-
rux c$ep H 3Be3A peryr,rr{pyercfl TpeMfl Saxropanau: xuivrur{ecxaM cocra-
aou (Qr.rxcupyrc[dLrM y), cnoco6owr o6paeonaHr.{fl oHeprIau u cnoco6uocrbro
pacceuBarr, eHeprr{rc. fleper,rii rparrop Br,r3brBaer Heycroliuunocrr nplt
^( {a/si npr .r )-a/, enes4a ycrofivuna u cnoco6Ha uyJIbcupoearl rapMoHLI-
qecKr.r. !,NccuuaruBH[,re crl.rrbr (ocnonuue r.r3 Hlrx-ryp6y,renrHoe H paAH-

arHBHoe rpeuue) cra6u,rusupytol 3Be3Ay: oHH Ae,'ralor nyJIbcaIrHH 3aryxato-
uIHMH (nps i,-r'/r) unr.r saAepxuBarol (eaN{eA,Tsor) Heycroiiuuaocls (npu
^r.ia/), ecJrr{ cpe,r,Hflrr [JrorHocrb sBesAbr He [peBbrttraer Heroroporo Kpll'raqe-
CKOIO KO/IHTIECTBA, 3ABHCflIIICTO, B OCHOBHOM, O'1' MACCbI 3BCSAbI, AXTUE-

Hocrb HCToqHHKoB gHeprurI 4ericlnyer [porrrB yc'loiiuuaocrr. y ssesA
I{e c,{[rrrxou 6o.rlturoii Maccbr pacceflHrre ogeprna Ha MHoro flpeBbluaer
Haron,rreHue ug6uroqsoro re[./ra or sAepur,rx pearqufi. Ho e sect,\.Ia ]!Iac-

cHBr:rtrx sBesAax (9*0) 3ro He Hilreer lvrecra, a scsrfiii croco6 o6paao-
BaHHTI oHeprrru BbrsbrBaer ax ueycrofiqlrBocrb. B ycrot:ivnaux SBeSAax

6olruoii r\,raccbl Bo3MoxI{bI To/'IbKo flr,epHbre peaxrlus c nerl{HMtt 3./IeMet.I-

TaMH, TorAa KaK B o6H.rHsrx 3Be3lax Her raKl4x orpaHuqeHui\ Attg ycroii-
qHBocrH. Ha ocuose yrrera srr4x rpex Qamopon rocrpoeHa AaarpaMMa ycrofi-
rruBocrl{ A,,rr xouSurypauart ragosori sBe3A,br. IIpn necsnla Ma/IbIx Maccax

Bce ragoBble 3Be3Abr oKaghlBarorcr yctoiiul.tBblMH. ilo ltepe pocra MaccEI

Bo3HHKaror ABa orAexbHbrx K.[acca sBe3A oA[Harosoii acpQexrannoii (a
cpeauefi) reMreparypu: 4aQQysur,le, 60.rr,rur4x pasMepos (y{ a/t, ?*<1 p".it),

1r rrJrorHbre, Ma,{brx pasMepoB (y}n,/r); o6a x,racca pasAenrrer o6,racru
uau6o,rsrueii rreycroiillr.rBocrlr, Koroparl Hcrle3aer rro Mel]e Aa,ryuueriruero
pocra Maccbl H reMrreparypbr. ilepexo4 rrepe3 a'ry o6,ryacrr B npouecce
KoHrpaKqr{ouHoii sso,Troquu (cx<arve HilH pacrrrapeHr.re) see:4u npHBoAIzl
ee K KoJl'rancy. Eenue Kap,rrlKrl o6pasyror sau6onee BbrroAHr,Ie c eHep-
reruqecxoii roqKr.r sper{}rfl rouQarypaquu esegAuoii Maccbr. flper Aocra-
ToqHo 6oruurx i\raccax, oAHaKo, BHoBb roflB,,Iflercff o6,racrr ueyctor't.nr-
Bocrr{, Bosrlrixaroularl or Aeficrsuq HCToqHHKoB ar-Ieprur.r. fllregroxeuuaa
AIrarp aMMa ycrol'rua nocru, B03Mo )KHo, o6'bfl cHfl er ocr{ o B Hoii Qaiir Ar.{a tpaMN,rbr

I-epqurnpyura * Pecce/rr - pa3Ae./reHHe 3Be3A Ha rnralrroB H Kap,rrHKoB,

a raxxe $axr orpauurreuufl 3Be3.xr.rbrx MacccBepxy. Cpanuure,'rr,Ho Ma,IIoe

o1utue rHranrcKHx 3Be3A rto3AHi.rx KJraccoB B laJraxruxe H KparKoBpe-
MeHHOCTb HX 3BO,[rOUHr.r, BO3MO)r{HO, CBI{ACTeJTL,CTByIOT B ilO,'rb3y Ha[IerO
flpeAcraBneHufl o nperraeHuofr ycroliuanocrx 3rr{x 3Be3A.

!,rr rasonr,rx c@ep Sru4ena Bbrqnc/reHbr tracrortr cso6oAuHx [y,{bca-
t\ui\ w ycranoB,rer{ gar(oH nepuoA - rr,rlorHocrr,. BHoss paccMorpeHa reopun
nyntcauufi 3Be3A II BbIrrHC,rIeH 3aKoH [epuoA-Ir'iorHocrb /.(/Ig [y/ILCH-
pyrcqefi craHAaprHoii sees4rr, noxa3usarcullrii nyrimee cor"[acue c I{a-
6.rrc4euuarafl, r{eM reoperuqecxue 3ar{o[rhr 3Arasrrosa a .IIe4y u llexepaca.
Pacnpe4e,,reHHe aMfl.irriryl B rr,v,'rbcr{pyioxdux 3BesAax [oKasbrBaer 3aMer-
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HOe yK/IOHelIAe OT |OIr{O",]O|I4rIHOCTLI; rOMO,lOl[IqHbIe C](aTI'Ifl I4.III4 paCUIH-

peHr{fl B 3Be3Aax KpafiHe ManoBepoflrgbl. Typ6ynenrHoe saryxauue nyr'Ib'

caqart, rpy6o, o6parHo nporopqHgHanbHoii cpeAHell IIJI6TH9CTI{, 1rogroMy

sBesAbr (OporKoIo nep[IOAa CTaTHCTHqeCKH o6laAalor MeHbuefi aM[JII{-

ryAoii. Taroe coorHolxeHl4e nepHol - aMlJ'II4ryAa ycraHoBl{Jlocb, BepoflTHo,

B HaqaJrbHOit Crapuw pa3BI.IT[q Iie@euA. COnpeltleuHOe COCTOflHHe npax-

THr{eCKH nepMaHeHTHbIx [ytbCaIIH]i 4eSeu4 AO[yCKaer oqeHL, BbICOKyIo

KOHIIeHTpaUUTO HCTOqHIIKOB SHeplI{U K UeHTpy 3Be3AbI I{, B rIacTHocTH'

rlr, Koropas cosAaercfl npu flAepHblx peaxqHsx (oopMyna ATKI.IHCoHa).

Paspa6orauHblfi crpou.Ifi uerol I,rs H3yqeHqfl HepaAua/IbHbIx Ko,'Ie-

6asui,r rasoBbrx uapoB IrpI.IBOAar I( HHrepeClIoMy $axry CyilIeCrBoBaHHfl

HelirpanbHorO paBHoBeCHfl IIIapOB SltAeua oTHOCLITeJIbHo CQepuqeCXH-

lapr\,roHxrrecKofi Br.r6paqul,t [epBoto [opsAKa. O6ttapyxeuo aHaJIIirtrsecKII,
qro MeAneHIIOe Bpalqegtre MaCCbI IIpuBOAHT ee K HeyCrOfiqI'IBoCTE oTHOCI{.

reJrblro rar(oro Ko,le6agr{r. Passarqe Sroii -HeycroiiquBocrn y Bpaqarc-
qefics rasoBoii cQepbl, Bo3MoxHo, [pHB9AHT K 06pa3oBaHHIo recHoli

ABoiiHoii cHcreMbI.

Mocxsa
Hon6pr, I94l-r
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MATEMATUTIECITOE IIPIIJIOIITEHIIE

$ I. Vpannenue uyrncaqrfi

B cu.ry (1.26), (1.28) u (1.19) ypaBHeHHe Anrr KoHAeHcauHr.r

B cnyqae i:0 6yaer

! L{ r,L \ tt" p, \ a ) !, 1 (, onr, )+ (,{,+ 4rcae) B, :r)drl d,'' ?o J ' poardrI eo )'
r

: -l-- 
dpo duo :--1,,f'*fg pottd.r, (M l.l)

?o dr dr podr l' J

(1.23)

(1 .15)

(M 1.2)

(M 1.3)

(M 1.4)

ror,q,a xaK ypaBHeuue I-lyaccoua (1.13) H ypaBHeEHe crroIIIHocrI{
6yayr

L! (rrry!-\- _ 4nopoB,,r,drI o, )*
| frer,at- - p,B'.

Hcx.,ircqag orcroAa ooB', no,ty.II.rM

ff :+ x?poA,

cquran o " # . roBtp4y ,KoHeqHbrMH 'BHyrpI{ uapa. noxcraaus ff'
us(M1.4) n (M1.1), nonyqr.rM rrocne Hexoropblx npeo6paeonauuft

.,
--: a, ) frt,e,A) 

: 4,ro f, fiV+,el -,t, 
n;fO, *f, *r') ),

orKyAa [pr,r roM xe ycJIoBHH; tlro Bo3MyIqeHHs KoHeqHbI ttpl- f : o,
nQflytrHM
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I4cxnrc.Ixn B' orcroAa H Hs ypaBHeHHfl cltnorxuocru (M 1.3), no,,ryuxnr
ypaBHeHHe (1.32). B cu"ry ycnoBr{fl pannuaecun (1.6) ypaBHeHHe (M1.5)
[,IO}I(HO 3AI]HCATI, B BHAE

- ku?oA: 4r Ggr'A - B',poB'- ln n' - p, ! ('r {' B' I . (M 1.6)
t[r d.\ 1o I

Ho

:j, (L;1, , 
) 
: ?, ,n,,(',0,", 

u 
) +, ?3 r'

C",re4onareirbHo, rror,craBrrB us (M 1.3) snaueurre puB' a (M 1.6) u saHrerun,

rr1.0 'l Po :.tPlllo , no.TyqHM
ilt 'po d.,''

- k'?oA:4noplA**,i !.t 'tu at - l, ( r.^r i; 
r' 

)

'=,4ri}s,zA*s,,1 !;{r, eoil - ;(p,go A)-t-

+*(PueuA-o,r*o') (Mt.zl

B cluy (M 1.3) nocneArrurui u,reu 6yAer

!,.(o,r,,o-- i,u te B' ): :,(-rff '!st a - ,,!' ,,8'):
:ll [^,f,1-'1 a .- )-'l g,e,A) 

-l] :
,/.\' I"u I a, " ' ir r1"' ' '' ' 

l)

: t{'ffo'!f,v'et\ (M 1.8)

!a.tee, r cH,,Iy

HMCEM

ypaBHeHHs flyaccoua

!& _t Z go:4rapo
dr' | ,'

!,. tsoroA) : poA (u"o o,- Js") +s.j !,t'enzi,- 1 s,p.A. (M 1.e)

I4cno.rrrsyx (Ml.8) u (M 1.9), ypaBHeHHe (M 1.7) cBoAr.rrcs K ypaBrreHr.rrc

nyrrcaquft (1.33). I-lonaras B oroM ypaBHeHHH

(M 1.10)

Mbr [puxoAHM r( ocHoBHoMy ypaBHeHuro reopuu ny.rrrcaunft S44unrrona[5]
nr * (L- {rec\ 4 -+ (L-3) gre* r - - !c-,(,,1. (M 1.1)ttr,t \. ro )a'r 

t \., -),'po' "tpo
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S 2. lllarenarqsecnafl rlpupoxa 
JJffi- 

aa[aqu o rynBeaqll,nx rlapoB

!,;rr usyUeH6fl MareMaTur{eCKOIl [pLIpOAbI saAar{u BBeAeM nepeMeHgr,Ie

SuAena (2.1) o ypaBHeHI{e rynbcaqrft (1.33) }I npeo6pa3yeM ero K HoBbIM

[epeMeHHbrM c noMolrlbro npeo6pa3oBaHl'Ifl tllrypnaa [74]

4

Lt : f v \p,,e, A : 
;/ w{ r, 'eo(2n+t)t4A, (M 2.1)

r

): --V 4rA?, \
J
0

,''... .-,i

v'i;''''' '/"l,u'o tM2.2)

3ro npeo6pa3oRaHI.Ie tto3Bollrler,,oc,'Ia6[Tb" oco6eusocrb, cBflSaHHyIo c

HCIIC3HOBEHI{CM II,IIOTHOCTH HA I'PAHHI\C lxAPA H TIO./IC3HO 1'AK)I(C AJIffTIOBbI"

[rea]tfl rorlrrocr[r B Bb]r{I,ICJieHI,tffx nepao.u,oB ny.rlcaqutli (cu. M, S 3).

IIposO4n r{eCKO/tbKO KpollornttBbIe BbIqHC,lIeHHfl lI IICilOJIbsyfl IIpH SrOM

ypaBHeHHe 3lrAena (2.2), nuecL'o ypaBHeHHl ly.rlucartuit (1.33) no,t]'qurvr

(M 2.3)
tl'ttt . I'i

dr. 
tJ ,u Ar//- l)' /tt-- .lnG?,'

rAe

^ I [,, t -]- lrr! 10': . 'ltt :i t {i' t 2" l'1 1111,. (M2.4\Q,:,iirr" lr,- 11 "-(-tl 4 J \--

Cor.racHo fiopnryne (a) (upulreuanue K cr1r. 16), Nrbr rrMeeNI

npu E -. O, x:lf i'ir. g (.i.2). 
:

Ho 'riu. rax lirn I-- u] 
) ,- l/:1, H (0)-_ l, i.,r,. o ! 1 I

ttpfl 
"1; 

-+0, Qt: 2
1!

+ o(l), (M 2.5)

r. e. xoe$SNqnenr q, HMeer oco6euuoc:rb trpu x:0 rnna oco6esuocru
ypaBHeHr.rfl Eeccers. Ee nosereufie BbrsBano uonrpuofi cucreuor? Koop-
Ar,rnar. Qyngauenranbuoe ypaBHeHI{e HMeer KopHH &t:2, ilz 7 - l,
cJIeAOBarenbHo, pe[IeHEe AOJI]r(Ho yAoB/JeTBopflTb ycJloBr.rrc

npr x -> 0, tt (x)- O (x'). (M 2.6)

Pacc*rorpuu reflepb noBeAeHr.re u Ha rpaHl{(e uapa. Cor,qacso Qopuy"re
{b) (ccunra Ha crp. 16) npn BCflKoM (o cyu{ecreyer qucno

E"

-- 1' ..x,t:Vnl!L, (M2.71

6l 
l'o

5 usn. Itpuxcroiir acrpo0qs. o6cepBar., r. I 6d



npu (+{0, o=ff@o-x)r,
rag rrro np, d+{o r<oe$Qrur{eHr

^ -4n2-l 
I

4 \xo- x)"
(M 2.8)

r. e. 6taloAapfl acqe3aHHro rrrTorHocTH ypaBHeHHe ny,rrcaquri trMeer oco*
6yro rorrKy raK)r(e Ha sHexrHeii rpaHHue. Kopnu Qyn4arr,IeHra,lrbHoro
ypaBHeHH.rI cyrs (2n + L)/2, (- 2n + 1)/2, rooroMy peureHHe Ha sHerxlieir
tpaHHqe AonxHo yAoBnerBopqTb yc,'IoBHIo

lpu x+ Xot tL(x) : O [(xo - x)Qn+t)t2). (M 2.e)

Taroe rroBeAeune perueHHs ,u,ericrsHrerbHo yAoB/rerBopser ycnoBHro (1.35),
KaK noKa3brBaer rlpocraq [oACTaHoBKa.

Buqucneuue roeQ$uulleura qlc fioMox{src ra6,rnq 3u4eua (crr,r. M, $3)
[oxa3blBaer, I]To npH ,rlrc6ola n]r.' , oH ,{,ocrllraer HauMeHbueto (oLpu-
rlare,'rbHoro) .rnaueuua B HHrepBane (0, xr). Ha pac. 2 noxasaHr,r rpaQurr
elofi @yurl(na A.itq nsru'3Haqesufi n: l, slr, 2, u/r, 3.

TaxHu o6pasou, Mbr [puxoAHMr( KpaeBofi sa4ave Lllryprvra-,{EyBurntr

Utt _g{L r IrLI : 0, \
a(0): u(x):0 J

Quxcapyrcuree rpaHarly luapa. B cu,ry rorl

npu [+10, xo- x=2
q,. cneAoBaTeJIbHo,

MnEriMyM npn ycloaunx
u(A): w (xd:0

r ilpu ycnoBHu HopMEpoBr(u l77l
xo

Hlul: I uzdx:|.
I

d

xe Sopr,,ry,rn (b) Mhr iri,reeM

--
" t/; 

-,-oot '':o Y'

(M 2.11)

(M 2.lD

(M 2.13)

(M 2.10)

c peryJrspHuuu oco6eHHocrrrMr.r Ha KoHqax r.rHrepBara (0, xo). Hau ueas-
BecrHo, qro6u rAe-la6o paccMarpHBancfl Borrpoc o cyx{ecrBoBaHHn
peueurft xpaenoii 3aAaqu c oco6ensocrrMH paccMorpeHHoro rnrra, ito-
eroMy Mhr He MorJrri orpaHuquTbcs ccuaxori Ha yxe uurercu1nficfl pe3)r"ryb-

rar. * Boupoc o pa3peruuMocru rrocraB,rreHHofi sa4auu cBoAurcrr K Aor(a-
3areJrbcrBy cyuecrBoBauan SyHxqHE, Aarorr1eft rzHrerpa.ny

Dtul: j@'z*orur)d.x
0

'i B pa6orax Befian [75] u Xn,ru6a [76] peur uAer o6 ypaBHCHHflx c oco6enuocrsun
Apyroro runa. KypaHr s VI rraae cMeroAoe MareMarfiqecxofi tpuanxx> pacnpocrpasser
cBoro BapHauHoHHyro reopuro Ha ypaBHeHnfl, HMerorque oco6ue roqku Bu!,a l/xs ga oauou
Ir3 xoHlloB HHrepBaJIa, He npnBoAs rrpH groM crporofi apryMeHrauHIt Bo3Moxrrocrn Taxoro
o6o6ueuus.
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Mu lpone4eM Aor(a3are,rr,crBo cyuecrBoBaHrzs raxoji $yuxrluu npffMr,jvr
MeroAoM Purqa, nu6pan Mr{Hr.rMr.r3rrpyrculyrc liocJreAoBare,,rbHocrb eynrqwr
um, Koroparr paBHoMepHO CxoAr.rrcrr K HeKoropofi syuxqur a, xo.narcu1eftca
pellreHaeM BaAaqIl (M 2. 10), IrpHqeM-eAHHcrBeHHblM pegleHrreM. B xa,{ecrse
raxorl nocr'reAoBareJrbHocra ou6epena Qyurqall nr4a

ml

/2,, == ) o1,P1,Q); il?. =:1,2,...,
k:0

rae Pr(x) cyrt no.iir{Hor,rbr:

Pp (x) : b oxz (xu * ;sltzr-1 1\ t2 + b$3 (xo -
--x)Qnr3\12 + . . . !boxz-th (xu x)Qn-i-2k.tt)t2,

(M 2.14)

npHrreM xoes0uuiremrt b onpeAenflrorcfl rocpeAcrBoM O6Hquoro rpo-
uecca oproroHaJrr{3ar(r4w v raK, qro6sr cricreN{a [o,rrHHoMoB pn@) o6paso-
tsa,Ia II o n H y ro c]rcreL{y .tlxueiigo He3aB}ICrrMbrx @yHxr1ufi. Bce no,rzgourr
Ph yAoB,,rerBopsror rpaHr{qHbrM ycnoBr.rsM (M2.6), (M2.9). 3ar,reuuu a
Ha um B ypaBHeHtlxx (M 2. I 1) u (M 2.13), rorAa no,'ryqHM rpo6neuy
oxcrpeMyMa QyuxuNr.r /72 riepeMeHr,rbrX c6r a1, .. .l

(M 2.15)

P-
dal

m- 1 j
) ooPo \d,x:O;,1lt:0 

I

xp ( m-t:({> a*pndl_@,-
I loo

(M

m-1

! A, P- (x).
-1v:0

675*

D^[ttx, a,,. . ., em -.1 : i'{(ir'n.po )''* r, (}'nnueo),} ar, (M2.16}

rrpH yc,,]oBHH
.to fl2 I

H,,fa1,at,...,am- rl: / ( ) nuPu'\' clx.
o \rao " " I

Tax xaK D^-HenpepbrBHas Qyu*qp,s nepeMeHHri* oo, a xoeQ$u-
rrHeHrri Sopusr (M 2.16) KoHerlHbr 6,raro4apa cnerIHanbHoMy er,r6opy
Qyrrnq,uf.i Pu@) B BHAe (M 2.15), ro QyHxuHfl D* corrracHo reopeMe
Beliepmrpacca AocrHraer MriHr.rMyMa B Hexoropofi roqre,noBepxHocrr.r
s,rrJrHrcoHAa' (M 2.17). HanuureM ycnoBHe cso60AHoro MHHHMyMa Qyux-
sun D*-i,*)H^, fAe ).9)-napaMerp. Ouo 6yaer

{D^ -i.E\ u*} i.*)) P"

y:0, 1r.,,, ttl- 7, 2.18)

orr(yAa onpeAensrorcs xoe$@uqueHrb! ap; coorBercrByrolr{He yc/roBHro
MHHHMyMa. Vuuoxas err tt7 yc.uonufi Ha npou3BoJrbHbre ,,1, n cynauapya,
nonyqHM

.ro

l' {i^u'^-y-(qr- ).!}\ u^u 
^} 

d.x : o,

fAe

U,,:

(M 2.14,

(M 2.le)

(M2.20;)t'



ECntt U*: tllp'ro yC','IoBHe (M 2.i9) Aaer paBeHcl'tsO

,to

ol?,): \1afr * q1tl,,: rlx ..).1),' 
,

T. e. xaparTellucrar{ecKoe Lr[c/,ro rnagparauecxoil tpoplrsr D* ectr ee

nrnunnaynr, p,!f), rtpu yc,rroBrru (M 2.17). fionaras tn : 1, 2, 3, .. . , N{EI

rroJryqaeM rroc/reAoBare.rrbHocrb *irwtraMyMoB Df), D$u\, Df) , 'r'. A,, rpu-
qeM raKrrx, qro npu ,rrc6ou m 6yger crpaBeAnuBo yc.roBue Dl!r\r<Dl?,).
Paccuorpurr,t Sopuy D,.(ao) c yc,/IoBLIeNI Hr(ao)-1. yc,rosae ee r,{HHI{-

MyMa Aaer
.to

).1t): \Vr'+q,pll dx *\ rtar.
00

3tn unrerpa/,rbr cBoAflTCrI 2.i5) x Hurerpa/raN{ BLIAa

dt,

r. e.- x 6ela-SyHxlrfiffM, a r4Hrerpan \qr\a* ecrb Hurerpan or He-
0

npepueuoii Synxqua. C,reAoeare.IIrHo, i.l') r<oHeqHo ?I orpeAeneHHo, a

floroMy [ocneAoBare,rbirocr6 tII.{cer Dfr), (*:2, 3,.. .) ecrs orpaHHqeI{-

Har cBepxy (uuc,,rou l{1)1 MoHoroHHafl flocneAoBare,'IbHocrr He\,6btsato'
,tqnx qHCeJI. Tax xar, Aallee, $yHrqur Q1 nocrL[ae1' MLrHpu\,I)rM& ?r mi,,

n (0, xo) (cu. pac. 2), ro

D9\ - \lu',? * O,t*,,) d. x ),- 
\ o, a l, d x )-- Q r 

^i,,.00
(M 2.23)

CleAoxrrenbHo, llocfleAoBare"rrbuocrs DII) cxoArrrcs K llper,eny, r. €.

tinr Dll]): lim i!f) : ;.ttr, (M2.24)
nt:6 fit::t

Ir IIocraBJleHHafl BapuaquonHafl 3aAaqa HMeel' cublc,rl. ,{a,uee, rls cxoAa-

Mocra r{Hcefi Dll) creayer, rrro npu .,rro6or,r ln.

1o

\t 
"1,-tr-rl,r",,) 

d,l'" -)'(tI,

0

Ho rax IiaK Qr Aocrtltaer MHHLIM)INIa B LIHTepBa,[e (x', x"), lAc oHa

OTpHqaTeJIr,Ha, TO 3TO yc.,'lOBLIe 6yAer

f6 xt ,|r .E' /

\a'jdx{\Oru?,d"+\ qptmdx<),(1) - \ Qrar*d,*( ltrrt | *lqr*in l- N.
Oer"x'

(M2.2r)

(M i.22)

cornaoro (M
t

irit --ry
0
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Tax KaK xaxAr,lri Lt3 HHt etpa"rroB s ,renori qacru ororo HepaBeHcTBa
[O.,1OI{HTCJIeH, T0

.ro

\u',ldx { N.
0

3ii'reu, rar{ KaK ll,n(0) .= 0, ro

H,[l{, COI/TACH()

Taruu o6pa3oM, rlyuxquu unt o6pa3yror rrocr'reAoBare,nbHocrb paBHoMepno
orpaHHqeHHux Syuxqufi.

Onsrt B cudy HepaBeHCrBa lllBapua HMeeM

I rr * (x,)- a,, (::-)lj :'r\',, ,d^l' --< I .r, .- .(, I \' ,,,,7,a^< N I x1- x2l ,

l', I ,,

r,(e J1, ;r2 - ABa xaxue-"rlu6o 3HarreHr.rs ,( B HHrepBa,re (0, xr). C,re,qoea-
Te,llbl{o, Qynrqur.r u.n o1pagyror B 1'o }r(e BpeMfl MHo)r{ecrBo paBHocre-
neHHo HeqlepbrBHux syuxurzli. I*loerouy K rroc/reAoBareJrbHocrH an \pH
MeHIlr\{ riplHHuHII npeAenbHbrx roqeI( n syuxquoHaJrbHoM ilpocrpaHcrBe,
u rtg eTot? noc,/IeAoBareJIbHoclH Molr(Ho BbIAe,lIHrE rro,q[ocJleAoBareJlL,Hocrb
uty, Koropas cyorurcq paBHoMepHo x nexoropofi HerrpepbrBnoli
rfyrrxqulr 4(r), 'r'. e.

I f-" 
"'jlit,,tr)' - i \ tt',,,{x)dxl,

lu' I

HepaBerrcrBy LUnapu,a

.lo

rr2, (.r) 
"o 

j u'ij dx ( N.tu
0

nOflYrIiiM

-i,; {i,

lirn u(t) - u(t)
m:@ m

,[,oxaxeu, r{r, Qynxuua aG) ecrb er,uncrBeHHoe peueHrie npo6neuu.
n.ns o?oro o6paraucn K paBeHCrBy (M 2.19), r(oropoe npeo6paayerrr
HHreIparlHerl no qacrsir,r. I4urerpupy, nepBoe c./rataeMoe, Hafi.qeM

x

\ o' o, {J'* d.x - - \" o,,rt';d,*.
00

I4nrerpupyr Bropoe cJrafaeMoe,

.xa

i ta, - t',|,)) u.u *d.x:o,

l*:'tt ''"".. (i I
Qnnd.x J*:,: -)u; ilro,- x,*1\u*d,Eld.x,

rprMbrx cxo6xax Hcrre3aer Lnarogapt fioBeAeur{p
(M 2.15), Ha rpaHr.rqax r{HrepBarra (0, xo). I4nrerpxpyfl
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eqe pao rro qacrflM, 6"naro4apn oroMy cnoficrny ttonuHoMoB nolyul.lu +

jtn, - ).#)u* u * dx:\u, 
{jj,r, - rll) u* dt ae\ ax.

Taxuu o6pasoM, paBeHCrBo (M 2.19) [pHEHMaer Br{A

(M 2.26)

Tarc Kar, AaJree, xooQ$nquesru A B Bbrpaxenu.u U * (M 2.20) Moryr
,6urs nu6paurr tto lr p o H 3 B o./r y, To MLI Mo]r(eM norpe6oaarr, uro6r,l

locneAoBareJlbHocrb rlorirHoMoB lJ'^ cxo1wlacb paBHoMepno K uexoropoft
He[pepbrBHofr Syuxquu U"lero [osBoJrrer npuMeHflrb reopeMy Beftep-
urrpacca o paBHoMepnofi annpoxchMar{Hr.r scsKoii Synxqnu [o/rr.rHoMaMH

[78]. Kpoue roro, rpe,qenbHarr SyHrqaa 6yaer yAoBnerBoprrb ycnoBnflM

U'(0): U'(xo):9, (M 2.27)

raK KaK noauuomur ur, t-AoBnerBoprlroT sroMy ycnoBHio (npa n)L/r).
IlepeftAem rerepb K rpeAerry m+a B paBeHcrBe (M 2.26). Hurenpanul

.to .to .r i

\u'^'.u,n dx; \uIl I rt' u* d.r1 d.Z
0 0 00

cxo,q,flrcr B cuny (M2.24) H (M 2.25). PaccMorpnM 6onee Aerarlbtlo
cxoAHMocTb r.rHretpaJra

i
1,,: {"Qfldn.

0

C eroii qeJrbro Bo3bMeM QyuruaH

Cor.rracso (M 2.25) rrpu BCsKoM x * 0 cyx{ecrByer rpeAen

v(x) : tim 4; :'-:! G 7= o).
m:fr .vl x2

"[,alree, nerKo y6eAnrrca, r{ro troArrocneAoBarenbHocrt Yl,l) cxoAnrcfl
paBuoMepgo I( HettpepHsHori @ynxqvll V'(x) e I.IHrepBa/Ie (o, xo), xax 6rt
MaJro Hr.r 6uro qrcro 

"()0). Paccrr,rorpaM refiepb rlocner,oBare/IbHocrl'{

'k 3To cnpaneAd,rxBo rrpr tt)tiz,u6o npx x-> xo,dryuxunu qru* u u'* Beayr ce6fl-

(2n-t) 12

rar (xo - r) flpu x + 0 nporutetpflpoBaHHafl qacrb B o6onx c,lyuaflx Hcqe3aer

x-ax t,.
/U

{r, {o- -\irr,- iP) u* dtdt 
\ 

ax : o.

rr/ - 'r, .r4,1 - "ll)Inr: -l-r rrn 
- - 

" 
.

s'



Lt.m vYn B r.rHrepBa/re (0, a). cornacno (M2.14) u (M2.15) rocne,u,oBa-

Te'/IbHocrb un fipt4' 'nrc6ou lll Moxer 6r'lrr npe'qcraBJleHa B BHAe

p

u*(x): co*x2*e^'(x), e*(x)- 2, c*uxu+''
h:l

^ , (2tt ll\rrc p:2m*'aY , a cmk -HeKoropble 
xooQQuquentu, sB/lsrculuecfi

.nxneftuuuu xou6usaqugnrn q[cen awga x[ H r{HceJI ao u bu' !,alee,

oqeBr.I,4Ho, rITo, KaKoBo 6u ttu 6;;ttto 'tuc;,o m, cyqecrByer uuclo N,
TaKOe, qro

lc^u l( Nt'
floerouy 6y.u,e* EMerb:

l)
(N,x3)xk t, x)--0;

.d
h:t

lu.(x)l:x31 ) ,,uru-'

I e'*(x)l : x'l ; * | 2) c 
^uxk-,

p

( N,xz ) {n+z)ro-" x>.0.
h:l

f,lpw tn, p+@, cyMMtI B npaBHx qacrsx [peBpaqarcTcfl B pg.{,bl rlo cre'
rreHflM x, cxoArulHecr rIpH x(oc.( l, rax uto

lu,,(xy( Nrx' j ou- ' : #; ,',
h:t

lej,,(x)l(SN,x,; t: i (k*2)*k-1.
fr:1

"tr"axnnt o6llasona,

I a,,,(x)l --( I Do,x? l*l u.(x)l( Nrx'-i- --N' *'--(,L xz: N' x2,
' l...-o - I-a

I u',,(*)l < 2 I bu^xl * 1u',,]x)l ( N, (2-t-Sa) ;6: [ttt 21,

u $ynxqua Y.(x) B HHrepBa.re (0, a) yAoBnerBopflIor ycnoBHlo

l\',, (x)l< N', 0-<( x(q( 1,

T. e. qB,rflroTcs paBHoMepHo otpaHr4qeHHL,IMH. PaccltorpuM l.IHrerpan

K,,(u): j-', d.: .i{ry' - * '*1x1 } 
ax'

00

COr,ryaCnO Bbrrrre Ha[HCaHHbIM HepaBeHCTBaM LJI1 tt.n u u'* 6y AeM HMeTb

K, (o)< j1"r+, r\\', d x : u te),
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nooroMy nocneAoBare/IbHocTb Y. rn.ltRercg raxxe rrocJleAoBare,rlbHocrbro
paBHocreneHHo HenpepbrBubrx Syuxqafi u, no4o6uo loc,'reAoBareJrbHocrn
il*, cxoAHrcfl K Hexoropoii uenpeptrsHoft Syuxqurz Y (x) n HnrepBai're

(0,o). Taxupr o6paaon rocJreAoBare.nlnocrs Yl1) paBHoMepHo cxoArrrcfl
Bo BceM HHrepBane (0,x0), a noroMy HHrerpai'r I^cxogutcnpaBHoMepHo
(qr12 xoneuno rr Hefipepunno). TeHr causru, repexoA r( npeAe/ry m-@
B paBeHcrBe (M 2.26) sar{oHerr, u Mbr nonyqaeM yc.rroBHe ,qns QyHxqrau z

Tax KaK, Aa.[ee, Syuxqun U yAoBnerBopser (M2,27), ro, rrpuMeHflff
x aroMy ycJroBraro JreMMy Aro6ya - Pefiuoua [79], rarraeei,r

xE

"- 5 i (?, - ).t'r; u d'q di : c,{crx,
00

rAe c - [ocrosHHue. fiH$@epeHrlzpys ABa)r(Abr, HaxoAHM

u" -qr.u*)'(l)u- g, (M 2.2e)

r. e. npeAerbHafl cpyHxqnn (M2.25) yAoB,'rerBollfler r.rcxoAHox{y ,ypaBHe-
Hnro (M 2.10), qro H rpe6oaa.rocb Aora3arb.

loraxenr renepb, u'ro @yHrqr.rfl u ecrb eArmcrBeHHoe peueHue. !,lx
ororo AorrycruM, qro oua He Aaer Mr.rur.rMy\{a @ynxuirosana D [g], onpe-
,(,e./reHHoto AJnt MLroxecrBa Bcex Aonycrur\{brx rbyurq}rrl ?(.r),
yAoB,TerBopflrorrlux ycrroBrrrM (M 2.12) N (M 2.13). 'lorAa qucrro

7.,,r : \'1rr,, {qrr*) d.x (M 2.80)
J'

6yaer 6o,rrure uuxsefi rpaHi.r D[g], tr cpeAr mi,oxec.rBa @yuxquii p(x)
uaiiAercq xors 6sr oAr{a raxarr OyHxullo go, AIrfl xoropoli

.ro

D [qo] : I(el,'+q,eB)dx{ ).(1) - e,

0

(M 2.31)

rAe e-Her(oropafl noJro)fir,rreJrbuafl BefiHrruna. AuupoxcnMr{pyeM Synxurlo
90 paBHOMepHO IOCpeACTBOM IOJIT,THOMOB BHAa

h

Ro (x) -- co-F )r c.,Pl(x)
a\.,!\'

rax, uro6tr npu nro6ou , HMeJro Mecro ycJroBae

lsl (x) - Ru (x) l(',,
rAe E1 

-HanepeA.gaAaHHoe [oJloxl4Te/rbHoe qHcro. 3to acer4a Bo3Moxrro
c.4,eJrarb couracHo reopeMe Befiepurrpacca. orcrcAa cJleAyer, r{ro

eu (r) - in- (r) dx I - .,xual
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raK xal{ P" (0) :0. I{o go(x) yAonJlerBoprJer yc,'loBuflrI (M 2.i2), rooro\I\/

I co l.( e1, H, cJ'Ie,u,oBa'r'e,'Iblio, go (x) pannoNlepi{o anttpoKCHttlupyercfl Ilocper-
CTBO]\,I NOJIIiHOMOB BHAA

I

c" Pu (i),

TaK qTO [pr{ BCflr(OM X

lEo (x) - Qo (x) l12e$o.
[o.raras & Aocraroquo 6o,rrrurau, MbI Mo]KeM rlyreM coorBercrByloqeto,
no46opa xoe$SuuNeHroB c;,u,o6urtcs, qro6sl BbInoJIHs/Iocb ycJIoBHe

lDlQu(x)l-DlE,ll<;,
r. e. corrracHo (M 2.31) 6yaer

D[Qn@\](DIEJ +;( i.tri . +.
Ho $yrrxqraoHa t DlQe@\ ecrb He rrro HHoe, KaK QyuxunoHa,r
Do[ao, dr,. . . , an-rf (M 2.16) (ouu orJraqalorcfl roJIbI(o o6osuaqesuslrn
xoeSQraqueHror). Iloeronay Mhr ronyqaeM

Du[ao, dt, . ..,a*-.r]( ).tlt -;( ).1') - '

[crrr. (M 2.21)], rar Kar( qncJra ).;') cxoArrcff K i.(1), y6unar. I,luuur
cJroBaMrr, Mbr npfirrrJlu K nporr{Bopequrc, qro r<BaApartlqHafl @oprrla 

'D,

MeHblrre ee Mr.rHr.rMyMa ).1').

I4rax, HaMH AorasaHo cyu,ecrBoBaHr{e rte pBolt xapaxrepucruuecrofi

$ynruuu 11u) 14 nepBoro xapaxrepucruqecKoro qprcra i.(t). Ana.noruq-
Ho Moxuo 6es rpy4a Aoxa3arb cyrqecrBoBaHr{e aropofi xapaKrepr.r-
crlrr{ecxofi Syuxurr.r uQ, r.r Broporo xaparreprcrurrecxoro qrc.[a
i(2), npuueuue o6brqHlrfi npueu orbrcKaHHfl QyHxquu, Aarouer? MITHHMyM
HHrerpaJry (M 2.11) npu ycrroBuflx (M2.12) ra (M 2.13) r{ AoriorrHur€JrbHoM
ycnoBHLr

["r,,,, u,,, d,x:0.
n'

CaeAosare./rbHo, paccMarpuBaeMafl saAaqa r.rMeer ArrcKperuurit
crrerrp xapa(tepucTHqecKux qacen H HM coorBercrByroqux xapaKre-
pucrkr{ecKr4x $yHrqufi, yAoBnerBopflrorqux yc,roBr.rsM

(M 2.32)

111

i*, tr,- cor - \ tt, P', (x)lt 
','tn,1Al-il

k

Q*(x)= )
., l

.{o

l11i) 11rmt dr: ll rpH rtr'- k,

.l lU rrplr m ./ R.,, 
,,,



3ro o6croflTe,'rbcrBo no3Bonqer Harll lplIMeHfiTb B no,THoM o6rel,te Bapua-
r{HouHyro reopHro xaparrepHCrHr{ecKHX q}rce./r Kypanra [80]. Bce Aora-
3anHbre csoficrsa npo6reuu coxpaHfliorcrr rrpH rrepexoAe r eapllaqaouuofi
npo6aelte (2.21), (2.22), c0oprrly.,lzltoeaHHoi{ B S 2, taK KaK eror repexoA
:IIpOI{3BO,{,HTCfl IIOCpCACTBOM SaMeHbI IIepeMeHHblx

q

--fde ox:Y n | _-, ll:7,- t

Joyo lo
,a sKo6HaH eroro [peo6pasoBaHHs

d(x, u) : V;
d (N, or 0"/n

:HE I{CIIE3ACT IIH NPH KAKHX 3HAIIEHHflX O.

B sarrloqeuue paccMorpl{M [oBeAeHEe .Incna L(ft) rlpx (>oo. Co'
rrlacHo (M 2.5) Moxgo au6patl qucno 4 ragoe, 'Iro6rr B I'IHrepBaJIe,

.cKaxeM, (0, xol2) HMeno Mecro HepaBeHcrBo

q,< + *o':q, (o" r= ?)
xapaxre p acr,'lI e cKtre """'),'-:;;:ii:"il' " "

- - /s \ 't
, (o): i l+) : o, 

J.'.
.CprJraeHO Bapr{aII,HOHHOft reopnn He MeHee COOTBeTCTByIOwT.HX tIHCeI i..

'( 4pyrort cropog6, xapaKrepgcrl4qecKge qltcra rpauruuofi npo6leuu

u" -Q\ry+!(: o' \
u(01: y(xo):0, )

rle 4i ecrb MHHHMyy $ynruna Qt B (Q, xr), ne 6olee coorBercrBylo-

rr,r q,cer )" raxuugj;,::* 
(T)'' *.',

r1e pn cyrb rocneAoBarenbHble HynH Synr4uu Eeccels J'1,. floetorray

,,npu 6->cc, BeJrr{e^ru ff: O(1), raK KaK Hlttw pp:,O(,tz) upn f +oo '

$ 3. Onta Bffanocru trptr rynBcar{Eflx

Tensop Ha[pflxeHHfi, rax HSBecrHo,

flft: a,o /p* * r, oiv v \\'3t
74
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\ - 11 npu l:&,u'*: 
to "i" ,+i, i' k: x' !' Z'

rAe po - xosSou4r.reHr BffsKocTH, a p - rHApocTarErrecKoe AaB/reHHe.
Iflyctr u, KaK H pauee, o6oaHa'raer pe4uaJrbuoe [eper\,reqen[€ q0crnrlbrr
'Tor.qa

vdu
dl 

- 
-__r dt'

divY:, ,qr(i i';)
.[Ioeror*y HMeeM

[.,,: o* r, 
v,- !,r(t, 

00,,,) _, { -ri (l 
u:,)

Il,y: -2*!*r#(r;#),
ll.r, : - '>. -tz u^ d- ( I 9'i \" " 

*oar\, il )'

'Cocran,aaoular cH/Ibr Br,o/rb ocH x rrocJre Her(oropbrx npeo6pasouruuii
6yaer

- #:-4';:- lw :\- '#+ i i;[*"*,j' (+ #)]]+'
;aHaflOrflqHbre Bblpax(eHr.r.fl flo,{yqr]M A/rf cocTaBirqrou,trx BAoJIb oceft y wz.
,3ro ne4er K ypaBHeglrn (3.6).

$ 4. 9ucueuuoo perreEtre ycJroBtrfl 6a$yprauufi

,[,ra vuc.uoBoro peueHrlfi yc/roBnn (4.8) c.(e/raeM rroA craHoBKy

u.:\zzpt, (M 4.1)

TOlA,a I\IIfl, U Iloflyr{HM ypaBHeHI.Ie

dza,4da
rtg'z E dq

;Konequoe pemeHr,re aroro ypaBHeHr.rfl corJracHo (4.9) ao.,rxHo y4oBner-
.BOprrb ycJroBnro

zdu
dt 

- 
_

' rdi
x dtt

trOt

(M 4.2)

(M 4.3)npu (:9, 19:1, o* :0.
d{.

'Tar xar [c,u. @opuyly (a) B cuocrce na crp. 16]

0,-r : I -'l:-1 Zr+ gll(1-:?) /!1\'- .5 ) ' 

7s 

2l \u/



ro pe[reHue ypaBHeHpfl (M4.2) npa ruaJrbrx 3Har]enusx 6 ro*., Orro
npHr{ffTo B BrrAe pflAa rlo qerHbrM crelreHflM f,. Oro pasnoxeHtre, KaK
HerpyAHo y6egumcr, r,rMeer BrrA

rp):7 _ +rzai€n:_b)n qa_e2n-19)n,Iu+... (M 4.4)10 540 -+53ri0 ' | '

npu n( 5 ucno,rrsoBaHr.re rtepBbrx rrerbrpex q,/reHoB o6ecue.rusaer roqHocrb
0.010/0 or Bbrqr{ctseMbrx BeJrr4qHH. lVtu Hcnoi'rr,3yeM pasnoxeHue (M a.a)
BIIJIoTb Ao 3HarreHun 1:0,250, a 3areil{ peuaeM qrrcJreHHbIM MeroAoM
Kyrra ypaBHeHr.re (M 4.2). B ra6n. 5 4au pe3y,'rbrar perrreHnfl AJrfl ronu-

,IAE"TII,IUA 
5

tlI du I lrt I a.- | *'
tt

rlr
Lu I d* | tn
I I (1i I :'.

n:312

l-
0. 00

.25

.50

.75
1 .00

.25

.50

.75
2.00

.26

.50

.75
3. 00

.)<

.50
3. 6571

1

0. 991
.954
oe/l

. Bti4

.792

.716

.637

.558

.481

.409

.343

.284

. 190

. l6ti

0

-0. 07{* .144_ .205_ .254
'rqn

_.310
-.319
- .300

o70

- .251_ .221_ .189

-.157
- .136

foo
1t .8' 5.64
3.4C
2.34
I .6I
I 10

0.771
.Jl.t
.340
.213
.123
.063
.026
.006
.000

0.00
.25
.50
.75

1.00
.25
.50
.75

2.00
.25
.50
.75

3 .00
.50

4. 00
.50

5.00
.50

6.00
.50

6.90t I

1

0.982
. 931
.851
.75ri
.657
. itiO
.472
.393
. oid

.26S

.220

. ltil

. 12i;

.088

.064

.047

.036

.028

.022

.017

0

-0. I46

- .267

- .oo5
_.3e3
_ .398_ .374

-.336,09
_ .247
_.205
- .t68_ .137

- .090

- .059

- .039

- .026
_..018

- .012

- .008
-- .006

rPOlHhIx IxapOB n:'1, v n:3, B
uux Qynxqun

Irc
11.7
5.:i2
lJ .05
I .88
I .03
0.746

.471

.298

. t85

.1 17

.072

.045

.018

.007

.0011

.002

.002

.002

.002

.001

TperbeM croa6rte npLrBeAeubr 3Haqe-

{^,n 
4nlss-

I(orophle IIoKa3bIBalor, qro tpu l:1 )rc.irosre 6H@ypxauuu BbrrrojrHflercfl"

$ 5. Ilpnpol{a MareMarrqeeroii aallaqu o Hcpa,(rraJrr,nrlx mo;re6aur{flx

Hcxnro.ras aMflJrury,4y A tr s ypaanenuri (1.30), (1.31), ro,lyqgM Hgrerl.ro-
11urp S e pen rlHa,lbHoe y paBHeHHe Arrr KoHAeHca u.ur?

7e' (1) + tr * t l : i ("' *f) : { n,

*'('x'') *+ #,i,':,(r;;, ) )
,1dPu'r; *
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_t(t +1) yblB,_ 4tcG 1

12 'prJ 2t{1p,,

CAe.uae,,,t noAcTaHoBKy

,,?nt,,.,-,(!' ,,^ dr ,-,','!
; 1,,' ' \ D pu: i-:..,;, I ll'9,,;.t.)drl, tMS.l)itt I .l t r -,1 

J
0

,p:rVioyb B' ;
Pu

IO rA a, II poBe/.(s Bbrrl [rc/IeHHri, rro,[yrj HM C/reAyrou{ee ypaBHeHHe:

(M 5.2)

(M 5.4)

BME C1'O

(I4 5.5)

(M 5.6)

(M 5.7).

(M 5.8)

*l | ,,,.;' r 7 tJ!2)" -,., 
1! 7,,7d,.drz L ' r, I 

r.l '''i-' i- ai [ ',t',pd,', (,\1 ;.lj]
.)

()

r'4e o6osuaueuo

.-,r;,,; t'=,,'Upp 
rr," 

* _.gra.(r.rol- -, *,,

4nGl -. o. 
\ /

c/1=:--;;;i1[9,r9oP',,''; {!t:' ll ?o 
^,1;,,}, 

,

o'.=lllt17 2' | ''*, - i; t v ?o{o 
,,i;" *; (1,: {i, f'-ort ',

Baeger'l rrepeMeuHbre 3lrAeria uocpeAcrBoM coorr{ouenxii (!. 1),
TorAa nocne HecKO,rrbIio ,<porror.{rrBbrx nu.rrac,ryesafi rro,rrvqrrM

{M 5.3) cneAyroqee ypaBHeHr{e:

io{:1 l,.s _l_ t_t!_!) l, _ i tt,t:=)!;,(.\.)?("r)di. 
l,Jq' I :r 

J' ,.l "='t'i\'\'Yvtt4'

:

. \ ,,',1'_) b,,lx) 9 (.r) d.r ,

.t

I.AC

''. 
tth:; .-=L, l*"!n,," 'lr:-,il--'1.4r1c, () -t l 

' - '", 
Or l

ttt.-_ il!(ttt-2'2 1 ,,t,)jr..t: i,t -:t U, r:'"

a', - szgn ,,rr- ,,,, ,_ _h; t,i.=.\rr {tn 2t2 
,

flpu erom drl,uriqaa ? ),.AoB,rrerBoOra, ycJroBtrrrM

p (o):p (so):0.
Paccuorpru rpynxquxr (rapo Bo,rtreppa)

r , . [ ,,, ('=) b,1x1 uyu
L (;. _\ ) ,- 

\n,,(1.1 !s',(x) tt1m

77
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TorAa ypaBHeHHe (M 5.5) npHMer BIIA
:

,t'e 
-t!l) ?- _ t.ss - tg+ ['r (;. _r.),1 (xt d.r.,t\' 1! J

0

(M 5.9),

(M 5.14)

(M 5.15),

@1,uxqua I'puua ,q,rir oneparopa s nesot:i Llacrlt 3lolo ypaBHeHHtI rpn'
rpaHuqubrx ycnoBlzflx (M 5.7) 6yger

l, (y*,.1 k,!',.E.,, :-_<y, I tM J.lo)
G(1, y =1 ; ,:tsr -L 1, : t

1 ., t " ';'') 
!ut' 1) Y' i

rAe o6osHaqeHo

(M 5.1 1 )r
kr -- E2 

(r+1) i cr : 2k,(/ *t- 1); I
r,:t*1; v1:-\r+j)..l

Taxuu o6pasou, BMecro ypaBHeHHfl (M 5.9) nonyr{HM

c"(i.)

E(E): i o(E,y)'l 
^'OlE0) 

* t (v)p(v)-i, (y, x)p(x) d'x I av'
o t ""-' o l

flo.uaraa, Aanee

K (E, x): O $, x) t (x)- 5 0 (E,r) L (v, x) d.v,
0

(M 5.12),

I]onyqnM
lo ic

e(t):r''i o(E,x.1s(x) q(x)dq+ 5 r(E,x)q (x) dx. (M 5.13)'
00

3aAa.ra cBOAHTCfl, CJIeAOBaTeJIbHO, K HaXO1gAeHHT peueUuft gTOrO Hurer-
panbHoro ypapHenus. floaoxuu

i

o (1).: q (E) - I K (1, x) e @) ctx.
0

Ecnn cyuecrByer pesonbBel{ru I(8, x) neoanoPoAHoro ypaBHeHHs (M 5.14),

ro H3 3rOrO ypaBHeHI4s c/IeAyeT
I_c

e (1):o (E) + I I (8, x) o (x) d.x.
()

TorAa, rroJlaras 
!o

i r (€, r) a (q, x) dr1, (M 5' 16)r
0

nocne Heroropblx npeo6pasoeauuii sMecro ypaBgeHnfl (M 5.13) uo.rlyuult-

oAH OpCIAH Oe LlHrerpa.IbHoe ypaBHeHHe .(JIfi I

(M 5.17)r

7B



flo 'r'eoperue Opegxo.nrua lB2]

r(4,1): '#, (M 5.18),

rne (l5rs1111 ss D(2,r1) Ia ne,tnuus.a D(l) maeecrnl,I, ecrlll It3BecrHo ,flApou

K G",-i (M 5.12). Han He yra,'Iocb (sa I'ICK,'IrcqeHLIeM cnyqaf n:l) B

o6ureu BuAe Iloxasarb, rlro A,(fl malloB 3uAesa D(1)*0; MbI 3Aecb

BcrpeqaeMcg c 6O.ryuuLIMH TpyAIIOCTSMI.I $oplraa,,rluoro xapaxrepa'

Aa.nee, c IloMoxrbro (M 5.10) u (M 5.11) uerpyaHo rloKa3arb, qro

I O (5, .rr)|--( 4s'l*r/r.

C roMoulE,ro (M 5.12) Mo)r{Ho noKasarb, rll'o rropoii tIJieH n npanOfr

rracrg (M 5.13) rpg /+oo 6yger KaK yroAHo Man, rax' qro xapaKrepE-

CruqecKtre qHC,{a i. upiz / + oo 6yAyr LISMeHflrbCs c / rar N(e, KaK xapaK-

repucrur{ecxue qHCJIa rpaHHuttoii npo6,reuu

i' + (7..5 - {11J)';:0, j
\ :'I 

I
i 101:u(to):o' I

Ho xapaxrepucrHqecr<tle q]rc,lra i' :0 (1'z) npu / + oo.

floxaxeu rerlepb, uro (4.19) ecrb peueHue uHrerpo-4u@QepeHuI{aJIb-
Horo ypaBHeHHq (M 5.5). Jlerxo Bli.u,erb, r{ro B cayuae /:1

P (():--[0'/20'

cor"racHo ypaBHelIIifM (a.6) u (M 5.2). IloAcrasuM 3ro BbIpaxeHae g E

ypaBrreurre (M 5.5). Torg,a, saMeqafl peBeHCrBo (M 5.7) H npou3BoAfl pflA

or{eBHAHbIx npeo6pasoaauali, noc,re HecKoJIbKo Kponord'IHBoro pacqera
uaftAeu

fipouseoAr HnrerpHpoBaHue no qacrrM Bo BTopoM HHrerpane upaaofi
qacrH, tIonyqIIM 

E

20,2 + * u,u, - )roo' 
: 

? IJtu 
n),4?d|,

T. e. ro)fiAecrBo upu i:0.

$ 6. Pacupoleresue ailururyg trpff f,epalu&JrbEbrx noredaunsx t:l

Anru.naryga paAuanbHoro [epeMerrleHnfl qacrau A uoxer 6urr saft-
AeHa u3 ypaBHeHEfl

- -24, (M 6.1)

2b'z +3 0'0' - ^ [00' : It-6') { -; I o'-' g'lrd€-r e ie'.-' l'dl\ .rn:Jl,,JJI

d lr,B - Lrrrai
dr\ dr' 'l



xoropoe noJIyrIHM, HCKrIIoqafl c zs ypanseHllli (4.1), (4.2). Tar rar B u

A csqssribr coorllorleHuena (4.6), rAe a Bbrpa)Kaercrr paBeHcrBorrt (4.19),
ro, HcxJrroqus B us (4.6) u (M6.1), nofiyuuM

KopHa $yn4air,reura.rrbHofo ypaBHeur.rs cyrb (r:0, &z:-3, TaK r{ro d
4oaNHo 6sIrs KoHerIHo B qeHrpe, u 6es HapylreHr{fl o6uluocra Mo)r(Ho
rrpHHffTb

nPu (:0, a:l- (M 6.4;

V6eAnucg, r{ro paA[anbHoe cMeIqeHHe HHtAe He HMeer y3JroB, KpoMe
flnoct<ocrr{ gxBaropa rapMoHaK. flo.[araq

!:120"12 a,

dzA (4 Lj_dp"l44,- t a ttdp"\* + 
t,; 

*;;l h+ ", *\;"i)
Beols croAa [epeMeHnbre 3uAeHa r{ rroJrarafl

,4- 1:u.
rroiryrrHM AJrfl a oAHopoAHoe ypaBHeriHe

U _S {a _,_ rtt'\,tn t d 
!ri-_r o \,=-0.d'.''11 U jr1; l:.',/;\ 0i

(t'r';+ +,'oe,) oo -f ino'o-0,

s,

A:l LlrPYu\
rtdr\ \po )

_ Z _n(n -t, 2) 0'2 _ n 0r_r _+_ g i_ q\
€s, 4 0, 2 €\ 0)

(M 6.2)

(M 6.3)

(M 6.5)

(M 6.6)

(A/r 7.1)

BMeclo (M 6.3) ilo/ryqnu

;7* ar:o; Q:
o,srqas 

7':\2ont2
ocquiurrpyer rorrHo B lrrrrepBa.rre (0, [e) a yAoBnerBopfler ypaBHeHr.rro

saaa (6.6) npr

Q': - ?,+ , (- +) + +u'-' + + (?-,) #
Pasuocrs

Q' - Q:n Ih"-'+ -II' I 0'l

rroBcroAy He orpu(arenbua s (0, Eo). floerolay r He ocrlx/r/rHpyer s (0, Eo)

H paAaanbHarl cocraBJlflro[lafl cMerqegxfl u A{lfl. an6pauun /: 1 ne H]!{eer
ysnoB BHyrpH c$epu (rponre o(BaropxannHori unocrocru rapruouux).

$ 7. BuuucJrerlre a{fenra Bparr{eulrfl rrptr MaJrbrx none6arn,sx

a) ,HyJreBoeu rtp a6lanreHr4 e. f]oAclaprs pa3nox(eHun (4.29) n
ocnoBHbre ypaBHeHHff (4.26), (4.27), (4.28), norytruM Anff ,,Hy.rreBoroo
npu6,rruxeuur (o4nopo4uufi ruap n noxoe) ypaBueur.rq



vzx,o:0,

trpr: r:(t, r).oo: p; c==^;l .

dr ' qa?o

Peruenne Sroli c[creMbl 6yAeNl Hcxarb B BI'IAe

6o:f o(r) S, (0, q); xo:Vo (r) S, (0, 9),

rle S, -reccepalbHaff 
lapMoHI'IHa rlopflpt<a l, (Sr:e;'*

ocrroBauble ypaRHeHHn (M 7'1), (M 7.2) 6yayr

t ! ( *{Y"\_ t (t ! 1)\H6:r.n/u,
rrd,'\ n, ) t

(M 7.2)

(M 7.3)

(M 7.4)

Pi (cos 0)). Toraa

(M 7.5)

(M 7.6)

(M7.7)

(M 7.r1)

(M 7.12)

+?,("'#).1"-(#] r':o'

rAe ur:\4{9l,\Pl ?o

c rpaHHqHLiM YCJIoBHeM (M 7.3)

^1 r dVo
c^oro : 

-.dr 
(M 7;8)

peuresus ypanuenufi (M 7.6) u (M 7.5) upu ycnoBHu, qro /o u Yo KOHeTIHbI

B rleHrpe, 6YaYr coorBercrBeHHo

f ,-- fiIt+'t,(Pr),
(M 7.e)

(,'. l)
rr/o:cor,* 

fr;.1r, )t, ,!',- ,);,)r,e'*'ar,J. 
(M 7.10)

lloAcraeHs /, us (M 7.9) a (M 

-7.10) 

usaMerlafl coorHOIIIeH vn p,Jrn QyHxUuri

Eeccenx [83]

(zo+, to@) d.z:7n+t Ioq1(z), 
.!

oL
'f 
,-o*, Ip(z) d,z: - z_-P+t , o-r@),lt

0

nOIYr{I1M

vr:sovt - 
"h 

fJ[1,-t,@r) * I+t,fur)\ ;

r{JrH, corJlacHo xopomo H3Becrlloft Sopiuy"ire a,la Qynrqaft Eeccels

Ip-r (z) * Ip+r (21 :'2j t, 121,

6 I,Iao. Hpl,tlrcKoii acrlioonB. o6cepnat., r. f B1



3rO ypaBHeHHe npaHHr,raer Br.iA

Vo:corl- ,*frr,*,,,(pr): cort- 
Vf otrl.

Sror pesy.irbrar rartxe HenocpeAcrBeHHo cJreAyer H3 cpaBHeHrax (M T.s) v,

tM 7.6). Eyaern oflepupoBarb c qacrHLrM peiueHueM co :0, uro c[paBeA-
JII,IBO, CCJIH NPCXC6PCTATb BO3MYIIIEHHEM |PABHTAUHOHHOIO IIOTEHqHAJTA, KO-
ropoe flpr.rBHocnr yK,,roHeHHe cno6o4uort r]oBepxHocra or ceepu r : a.llo1-
craHoBxa peureuuii (M 7.9) u (M 7.13) B rpaHHrrHoe yc/roBrie (M 7.8) r
cxry lraBeHcrea (M 7.12) naer

It+'1,\z) :t* * "r,*r1o--;; z:Pa'
(M7.14')

Coraacuo reopeMe o Bupuane Be-
\Po I-

JrIrr{HHa * -:- cz (r4e c2 
-cpe4-

Hee KBaApaToB repMHqecKHx cno_
pocrefi ra3oBbrx uacruq) noprAxa
OMla, c TorrHocrbro ro Manux
ttopfl,qKa <o2. f]oerouy Be,rrHqHHa

6- \Pu 7-a, (M 7.15)
PoEa

H ypaBHeHne (M 7.a) cBoArrrcs K
ypaBHeHulo

h,(z)='-'*"''!?:'- u' . (M 7.16)
t t1'1"\z) z

Synxquu y, (z) :'4 on, I -0,1,2.
ra6,tuvry sHa,teuult HaHMenbmero

I z" hl iz)

| 3 n, 1o1zo2 1.30 +0.20

.Ll,aree, irs $opnayaat (M7.7) HaxoAHM

L*{ !

; -il 
- 

) -, -419!@1 
...0_ 

,,, ) L;, ![ ,'J
Ec.r*t, r{ax Bbrrre, npHHflrb ', A-T, To eropoii r:.,relr s cxo6xax
rpr6luxeuHo paBeH 3 u, lo xpafiueft uepe, n nn6paqulx I :0,7,2
oAHopoAHafl c$epa Heycrol'iuuna ().r(0). B c.ny.lae, KorAa c,,=-f (,,1 etue-

B2

(M 7.13)

Pllc. 6. Llllc,reHuoe peruenlre rpalrEq-
rroro ),cnoBlts

Ha puc. 6 upueegeubr KpHBrre h,(z)u

lJepeceueHue sl'rrx KpHBbrx Aaer HaM

riopHs zr)



Hr.,e o6qero BnAa (M7.13), BeJIHI{HHbI KopHeii Mailo or,rlgqa}orctl or pac-

CMOTpeHHOIO C.[yqaq, NaK [OKa3HBaeT He6OJIblIIOe B6ILIHCJISHIIe.

5) fl e pB o e r p u 6Jr r{ xe H H e. ypaBHeHHs nepBoro npH6JrIrxeHHscyrb

(v'v fj { 4* a pu) n, * troo, * i.roo : o, (M 7.17)

(M 7.18)VzXr.:i,oo,f).166,

l,pw r: e, c().,o, * rroo)- * : -#u#', ,r:''.y 2nd;o^0. (M 7.19)

Peruenue, *r* " 
BbIIIre, uuleM e Sopue (M 7.4). TorAa A,ryq aMUIHTyA

f, vt V, ro,ryquM ypaBHeHI'Ie

) *t,4#') -t-V,+!Lv, : ro.f, *i.,f,,

l, ,,1, ,r,rj:) r [u' '!+)]f,: --ffir,,
flo.rrar-aq

f,::::, Y,r _ ,1._, 
fo: +,,{.,: _,) 

,

Br{ecro (M 7.20) w (M 7.21) HaiiAeu

u'; -l- [r"-/-tf'11 tt,:-ffi','
o'i -'('-,"lr 

t'r,, 
).0 a, -l i.,ru.

HaftAera peuleHue ypaBHeHHs (M 7.23). Hs (M 7.6) u (M 7,23) ucr.nrcqurvl BerIH-

urluy 1r.2 - I (l + 1)/r2, toraa ro.ryquM

C noMoxr.blo
npLrMe'i' BIa.4

tt1' tts tti' t:l - - # "i,.
oqesr,[,Hofi $opn'ryau (u'u)' :,r"u$ il''tt'', 3lo ypaBHeHHe

(ui uu)' (uo url' - - \!n ui ,

(M 7.20)

(M 7.21)

(M 7.22)

(M 7.23>

(M 7.241

olKyAa Haxo'u't.M 
/,rpo .. i: t (, ,,rod,1d,r, . b ,r (r,, (M T.2s)ttt-- ^tpo uo 

JraJttvnt-,-. 
^rpo-"r\.

u o6ulurt HHrerpa.rl ypaBHeHltfl (M 7.23) 6y4e'r'

tt1: 11,,, #: *r(r). (M 7.26)

Tenepr peueHue ypaBHeHlin (M 7.24) 6yaer fcu. Qopuyny (M 7.10)l

r ,- ,zia 
{ 
,"',f :r;- ot ), i,,u,t'*'da\)ll. ii (,

*f r", - cor'*'l,

33



[,q,e o0 : Yr'or. floAcraeue crc/la BblpaxeHne

(rr .f ,,+, \. !:!l aZ _!,\r): 
" F, i'

flONYIIHM OKOHqATC,'IbHO

,t)r: (ct- (r + +) c; rt+l+ (, + i)", ffi.v,(,). 
(M 7'28)

orpauuuur,,rcs orrflTb paccMorpeHr.rervr rex MaIIbIx role6aunfi, L/Is Koropblx

co : cr: 0, torAa rIo/IyqHM peIrIeHHe rlepBolo npu6''iuxeul'Ifl B BI'{A'e

r : f .._ ).rpo xr (r') . (M Z .29)Jr-Jo ,Oo , '

vr : ( t +- ], ) vr- rotrrPo -tl' ('') (M 7.30)
\ \o/ YPo t'

floAcrasre orH Bblpaxewwx fril V, n ycrioBHe (M 7'19) B cH/Iy (M 7'3)'

lonyqHM

_ c 
r,po 

X r(a) + b]rqr y r \a): r-trq,o 14;, (M 7.31)
\Po ' \Po dt'c

rAe s - qenoe r{HC'[o (0, l, 2,.-.), at

Xr: x'-(''l iYr- J'r(r')
-t'r

Taxuu o6pasont, us (M 7.31) uaxoauu

-l- : ;fffi1,y P"o 
y'r 

1a; - c x,(a)l' (M 7'33)

1'

3ra SoprrayJra O11peAenger xapagrepllcrllqeqg4e llacrqru B [epBOM IIpH-

6rr.rxeuIEI,I.
Haft.qerr,r rerlepb Qyurllnn Xrw Yr. B cuay (M7'25), (M7.22), (M 7'9)

w (M 7.32) HMeeM

xr: 
*,0 *[*['"T 

'aca'; 
P : t *l'' z--1,r' (M 7'34)

Ho cor;taquo'xopouro nssectHoft {oprvryle 4ln $ynruufr Eeccels

ur(M 7.26) H o6osHaqatt

r\

1 [ ,, @)c'" dz), (M7.27),"'br 
)

(M 7.32)

(M 7.35)

B4



3ro rr,rpaxreHue rpI,IMer BI{A

v I hg-lt - L(tr-r(,)r,tq.trr,) ,0"\. (M 7,a6)^r: n,1,V z- ia 
- ; )----qc) ,* 

l-
fla.rree cor/racHo (M 7.12) 6yLei', HMerb

Ip-s (z) I p+t Q) 
- 

2p lp+t(z) 
-- 

tzp+r (r) . ( M 7 .g7')---4@ *; I^4 -1T@

BseAeIvI sYuxquro 
e,(z) : ,o!r\? 

.
z IeG)

3ra SyHrqHs yAoBnerBopfler ypaBHeHr{ro

ry :+ - z (p ! t) 
eo*ze,o; (M 7.3e)

Horax *unllll:zQp,ro corrracHo (M 7.37) H (M 7.39) 6yaeu HMerb
Ip

!.+, : zpep-", ei : 1-2ep-"9u.ri'dz

(M 7.38)

(M 7.40)

CneAonarelbHo, r.rHrerpupya (M 7.37) no qacrflM, nonyqr.rM

i to_-, to*, az

,\-f zd:: " "Qo: T '+' (M 7'41)

o'

rax qlo BbrpaxeHr{e (M 7.36) 6yaer rpocro

x,: #,Vt tp+r (z) : *V, r+"r ,(y.r). (M T .42)

I,lcno,rr,syeM renepb (M 7.27) u (M 7.32), B cuny (M. 7.42) nonyqllM

,,:fi+ \,,\,,,^,,#i-* f 
t4,1,zt+'t,dzl . tM 7.43)

Bxo4nulue croAa rl Hrerpa,rbr nbrqHCJrflrolcs 6es rpyaa c noMorrlbrc)
(M 7.11). B pe3y,'rbrare rioryr{r.rM

2p.' l, (2 I ! 1) f1 : - z" l, I 4, 1, (z) - 2z' I 
" I ;, i, (z) - 7" l, I,+, t, (r).

l{cno,rssy.a Qopnay,ry (M 7,12) Ant lpr"1" H lt-,!,, ]locJre npocrbrx ilpe-
o6paaonaunri nafl4enr

y:t,yr:- +{i I,+"r,@)- r+ I+,t,(z) (M. 7.44)



rrJIH, corJlacHo (M 7.9) n (M 7.43), oronqarexLHo noJtyqrm

i , vzYt:-ffrtrl- x,(r). (M 7'45)

HerpyAuo, AaJIee, BbIBecrH Qoprrly.rly

ffr ,r: + I4'1,(z)- (+ ++) t+'r,(z)' (M 7'46)

Taxnwr o6pasowtnroAcraBnrff BbrpaxeH,r Xrw Yi B ypaBlreH,e (M 7'34)'

safiAeu

- +: ;trht+t+ h'@) * ( , +;)l - t"ul') )' (M 7 47)

rge h, onpeAeJrflercff rrocpeAcrnona (M 7.16). 
"tla.rree, 

n6[x3ll rotIKH 6n0yp-

r{auIafi i.n+0 pI MbI [IMeeM

,. J_ opoc *n,@) ().r-+0),
).r sQo\Po 2 "

r.r€. $Opt*fny (4.30) rpu d - - 1. Tar KaK BcerAa'c(0, ro a6rusu

rouxu-6uSypxaqfiLl s caMoft ueAaessofi nu6paunr BCerAa 6y4er
i " tr'(o'
qro sBJrflercs ocHoBHHM pegynbraroM HaIIIero HccneAoBaHfff,'

,.r , .. . 
s 8. o {yuggruorrTalrbEhrx rrBCTOTax CTau[sIyIEot aneanrr

BuqncreHHfl ornx rlacror IIpoH3BoAHnHcb no Soprrry.nau (3.4), (3.5),

rAe [cp.(M 2.3) n (M 2.a)]:

,.:*{?}+T#+ -';(-$) -'+u,,} +n ('-TX-f) ,

a

)..: I ).'-fl+l:-: t'./ti
n n\ hGp, y 4rGp,

TarUu O6paeOtrrr 4.ltl BbIrInC.ltenUA ]., UOrpe6OeaAOCb B AOt1OnHeIIlte K BbI-

quclesup xOOQSxUueHTOB o(ei Anq cfiyqafl nOJII'ITpO[rI fl.:3 BHql{CJI[rb

fonbKo EHrerpanbl BHAa
.n Jo

4(,--) lern (-4\a*-\ v// ''\ E)

Anfl pasflHrrHHx qr.rcen y (To : fr). 3ro Aenaercfl 6es rpyaa c noMoulblo

ra6.nnrr SrrAena, no3Bo/IflIolqllx Bblqgcrnrl Synxuglo - 0'/E xm cnyqaf;
:3. Ta6a. 6 coAepx(Hr pegynbrar BbrrIlIcJIeIIHfl qnce.lt ).. Alr pas-

4
JIHTIHIIX y, 0( : 

n tar - 4) (uucaa )., u ! - cfJIa)I(eHIIbfe no cnoco6y

HalrMeHbrrrnx realparoe).
B6



TA6"rtHUA 6

4il
r .35

I .36

I .37

I .38

L39
I .40

I .41

1.42

| .44

I .45

I .47

r.5l
r .55

5r3

s e.0

0,000

.0494

.0785
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L48
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4.42.10 2

.47
j

.52

.63

.72

.79

.82

.80

.67

. tio

.54

.46

.38

.15

pacrrpegenonxu aprrrJlllryil r uynncupyrouloii craugaprnoii eneago

Orpauuvanascb par,rl rIpocrorbl BbIr{HC'rIeHHeM BTopoto npu6.luxeuul,
l6yo"* HMerb [crw. (3.3)l

u.2: 4rlsoQn+$)12t2(1 - f;tz'+rll' 
{f

rAe

dt 
- -.- -g! 

'_ tiY,l
(11 a1, 

- 
).'1r:

H3MeHfleTCrr or sBe3AbI K 3Be3Ae IIpH I{3lvIeHeHI'IH 1 (ra6n. 6). 3ro oTHo-

IIICHHC MbI BbIIIIICJIflCM C IIOMOUIbIO PCSYNbTATOB BbIIIHC"IEHHfl YKA3AHHOTO

B rpeAbrAyureiu S 8. Qopnyna (M 2.1) Aaer 3areM HeHopMHpoBaHHyIo

aMrr/rHryAy A. Buquc.ryflfl oAHOBpeMeHHo 3ry )Ke Qyurqrrc A AJttl uapa
tt:3, cI(a)I(eM Ar(E), ML,I HaxoAHM Hexoropoe yrnoHel{[e or crpororo
pelrreHqfl A-1, qro xapaxTepll3yer, I{oHeqHo, r'IHIIIs [OlpeurHocrb BTo-

poro npr6auxenxr. I-loerouy xapaKrep $axruuecroro pacIpe.q,e"rleHHfl

aMrrn[ryA 6yler npu6,raxeuHo orpeAenlrsca QyHxuneir

&(q): ffic.
87
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IICCJIEIOBAHnE BOTTPOCA O IibIBPACbIBAHTIT{ MATEPUm
HOBbIMII SBESAAMI{ IIOCJTE MArriCrrMy}rA BJTECHA

3. I'. .ilI'11t:tnent

Hacrofirrlaq pa6ora nocBrrr-rteHa, B ocHoBr{o}r, tlrlrsreuecxoi:r Hrl're prtperat1r{H rex ,rB.rre-
guir, roropue flpr.iBo,(flT r{ 3aMeHe npeAMaKclrMa.irr,Horo crreKTpa HoEblx 3Be3n r.{aBHbllvr
crrerrpor\r, clr. Il], [42]. (l-lpeaeapureJrbrrbre coo6palxeuna Ao AaHHoMy Borpoc] cu. [44],
t151, t461.)

B nepoort naparpa{ e pacc}rorpeH Borrpoc o rex ca,'rax, (oropbre ;lelicrsyror BHyrpH
nporrxeHHoro o6paqarcueto cJlofl Hosr,tx nepe,q, MaKcHvyuou 6,recra. Oco6oe BHHMa-
HHe npH gTotvr yAeneHo AaBJIeuHlo pa4uar{Hr.l, r{oropoe ri uo}tclrr.v }tai(cuMvMa 6.recra
crarroBr{rcfl Becr,Ma BaxHbr[r (raxropou, cru. [5], [6].

Bo nropou naparparpe paccMorperr ronpoc o6 or/(e.rreHnn r.raeuoir o6o;roqxur. Pac-
cMorpeHa cne,(ylouan iroAe.qs: HenocpeAcrBeuHo rrepeA MaKCHMyrro[r 6.rrecra rforoc(epa
Hoeoft 3aMe,[,[qer cBoe ABlrx(eIIHe, Aocruraer ceoux uau6oabuux pa3MepoB (carvf MoMeHr
uarcnuyrlta) E 3areM HaqHHaer col(pauarbcr cr!r. t8], I9]. C.negoaarensuo, s6.[uslr MaKc]t-
NryMa Bo BHyrpeHHHx Iracrflx o6paularoqero c.rrol o6pasyercn 6o,rrnu:oii rpaAr{eH't cKopo-
cTefi. 3To x(e [pHBoArrT K ToNry, r{ro yKa3a}IH},re qacTrr crarroBflTcrr [po3paqHbtrr]r Itaxe
B ueuTpaJlbHbrx qacrorax .'trHufi norlouenxs. Taxur,r o6pasorvr, lra BHyrpelrHue cJotr orr.te-
nqrcIl{efltcn o6o:roqru B NloMeHT ilaKcuMyNta 6.rrecxa HarrHHael AeilicreoBarr l'cli.4eHrloe ce-
JIE(THBHOE AAB.IEHHE PA,(EAIIHU.

Kpo,rre roro, B KoHqe AaHHoro rraltalpa(ra o6cyir(relrbr lla3.rrli(rltble rrexaHlr3M br

(clr. puc. 1--1) pacurnpeHurr -.cxarnfl Iioeoir.
B rpersetr naparparle o6cyu<.qen Boltpoc o rex rrpoqeccax, koroptrc l(oJl)r(Hbr liNte.rb

Mecro B orAe.llrnruefrcq o6o,'Ioqxc B pe3y,rrbrare yclrJ[rBrflerocrr ce,{er{TliBHoro AaB.rrer(Hr{
paAllaquH Ha ee BrryrpeHrrne c,rrol.{ (cu. nuurc). R Aaunolr cryrrae 6.y,ter o6pasoBaH BHy-
rpeuunit B c.toir, xotopttfi HaqHer ilpoABlrrarr,crr BHyrpb o'rAe,rureuteiica o6o,:rourE, uurc-
uyeuoii .rcJIoeM (crvr. pac. 5). IlpeepaqeHr.re cJrofl e r B c.uofi rr o6rqcuucr rro,rrHocrbto 3a-
Iuel{y npeAMaKcHNIa,'Iblloro cfie(rpa (a c.loiil r.[aBHbrNr (B c,'roii). B xorl(e AaHHoro ilapa-
rparpa o6cyxAeH Borrpoc o6 ycr<opeuaax E cr(opocrrrx a r.r p c,rroeB. a rar){ie Bonpoc o
Ha,xliquu B cnexTpax HoBbrx 3Be3r Ao hlaxcnMyua Hec(o.ribr(Hx a6cop6qnoarttrx grc're]r..

B qerecprort naparpar!e npolr3BeAeHo cpaBtreHue reopurr c na6"rruAeuurrr\rri, Koropoc
lIBirflercn Bno.{He )'AoB.rrerBopl,rre"rsnrru. Kpolte roro [or(a3aHo, q'ro I.r BCC ocrairbrrr,re
cneqlt$r,tecl<He ctlcr(TpocKonllqecKHe flB,'reHHq, npoHcxo.(flil{}Ie cpa3y x{e nocre MaKcliMy-
i\ta, oIIflTt,-TaKH ruoryT 6brro o6'sflcHc]tbt c lloiilolqbrc BBeaeHHs AaB.(eHHfl paaEa(H]I. oco-
6o paccltorpeHbt flB.rleHl.Ifl, trpolrcxoAliBurue R crrerirpe N IIer 19lJ{, (:i\r. p}rc. 10, npnveM
B AaHHoNI cryqng BblqlIcJIena ro.rl[lulra orrc.']ltBuer:icR o(ro.rroqrlr (60 r6 r.t11 L{era.[.rroB
u 100 r'O a,nrr soAopoAa).
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B nnrou naparpa(le paccMorpeH Bonpoc o n,.,or.ror,r.riu aurptpysno-ucxpoBoro
(u opnoHona) cnexTpa. llpe,qcran.neubr apryMeHrbr B llo.ub3y roro, qro 3Aecb ]!tL,r uMeer,l

Ae,[o c HelpepbtBHbtM I,IcTerreHEeM MaTepHu r.r3 HoBbtx 3Be3A, r]arr{Haroillt{Mcfl cpa3y il(c
iloc.rre MaxcuMyrlra (cn. rarxe [40] u [a]l).

B uecron naparparle paccMorpeH Bonpoc o rpolrcxoxAeHlrr.r BropurrHbrx (Aono.,ruu-
re,ruHsrx) cricreM B cner{rpax HoBL,rx 3Be3A, floraaaHo, qro H 3Aecb .r{x Bo3HliKHoBeHrre
ptoxer 6rrrr ctsq3aHo c ycllneHlier'1 ceJIet(TrtBHoro AaB,reHu,r paAl.Iau!il{ e6.utau IllarcHr\.1yr\{a.

tsBlri{EHr,IE

B Hacroluter? pa6ore rrpeArro/'raraercs paccMorperb oAr.rH rz3 Hau6o/ree
BaxHbrx BorrpocoB susut<u HoBbrx 3Be3A, a HMeHHo BOrrpOC O Bbl6pacbrBa-
Huw HMyt MarepHH rroc,'re MaKCHMyMa 6.necxa. CoorsercrsylorqHe crreKTpo-
cKollHqecKHe flBJreHr4fl, KOTOpbIe CBgsbrBarOTCfl c STHM Bbl6pacbrBaHHeM,
Hau6o,'ree roJrHo orrucaHbr B o63opHofi crarte Man-,Ilacpnuna t1l
(Mc Laughlin), B arofi x{e crarbe Max-,IIaS,rrLrHa coAepx(Hrcrr crreKrpo-
cKoruqecKafl repMlrHoJrotrlr, BBeAeHHafl uM paHee B Apytux pa6orax

12, Sl .TeplnrHo,rotaeii Max-,[aS,nuua uu ra 6yAeM B rr,a,,rbHefirueu ro./rb-
3OBATbCff.

CnerrpocxonilqecKae .fln/reHHfl, coBepttratou{Hecs s6,usu MoMeHra MaK-
cr.rMa/rbl{or? flpxocrr{, MoxHo oxapar{Tepa3oBarb BecbMa KparKo raK.

Henocpe4crBerrHo rrepeA MaKCr.rMyMoM cflerTp HoBbrx 3Besr, coAepx(ill'
o6brr{Ho oAHy a6cop 6quoHuylo crrcreMy, o6HapyxaBarouyrc AorrrJre poBCKoe

cMeu{eHue B cropoHy Koporxr{x A"rr}rH BoJrH. Be,uxquHa groto cMerrleHus,
BbrpaxeHHafl B KM/ceKr p?3/rHrrHa Arfl pa3flHrrHbrx HosHx r.r Kone6"rrercq
or 70 xnr,/cex (N Pic 1925) ao 1400 xrvr/cex (N Aql 1918). V uexoropr,rx
Hosr,rx cMeuIeHHe r.r3MeHs/rocb co BpeMeHeM rro Mepe npu6.nrxeuufl 3Besg,r,r

x rlaKCHMyMy. yxa3aHuufi cnexrp, cor,rracHo Mar-,IIa$;rHHy, Mbr 6yaels
HMer{oBarb,rrpeAMaKCr{Ma,irbHbrM crrer{rpoM! (pre-maximum spectrum)"
3Mrzccur, cBs3aHHas co cMexreHnbrMr{ Jrr.rHHsMH [otJroxleuua, o6pasyrcrrdu-
MH ttpe,qMaKCr]Ma,rrr,Hbrii cnerrp, H pacno/roxeHHafl B cropoHy 66nsurux
A/IHH Bo/tH or xaxAofi JultlHH, ttlw. cla6a, fiJtrr B rreKoropblx c,ryqaflx Aa-
)r(e orcyTCTByeT.

floqru cpa3y xe flocJre MaHCHMyMa rrprocrrz cnerrp HoBbrx 3Be3A HC-

rrbrrbrBaer cyx{ecrBeHHHe H3MeHeuus. A uMeHHo, clycr.rr BecbMa He6o,'rb-
uofi npolae)Kyrox BpeMeHH nocre MaKcuMyMa B cflei{rpe HoBr,rx 3Be3A
noflB,rlfler(:fl HoBafl, 6o"rlee cMelrleHHag a6cop6qr.roHHar cHCTeMa, r(oroparr
corJracHo repMr.rlroJrorrau Max-Jlafr,runa Ha3blBaercfl Dr,lraBHbrM cnexTpoM(
(principal spectrum). Ceiiqac xe rocJre rrosB,rreHrrfl t,{aBHoro cne(rpa
rrpeAMar{cuManbHblri crreKTp HarrnHaer cna6erl, B To BpeMrr xax r"[aenbrii
cnexrp y(rr.rJir{Barbcs. ()6H.rHo npeAMaKcuMansuur? crrexrp ucqe3aer cpa3y
xe fioc,re roro, KaK r.[asHsrii c[el(Tp craHoBHTCfl AocraroqHo pa3BHTbrM.

Taxuu o6pasolr, flocJre MaKcaMyMa B reqeHue HeKoroporo apeueuu A/ r
crexrpax HoBbrx 3BesA rrpHcyrcrByror oAHoBpeMeHHo ABe a6cop6uaoHubre
crrcrei\,rbr: IrpeAMaKcuua.lsusrficneKrpu r.nansrrfi cnexrp. 3ro npelaa Af Ko-
,re6,rercg.u,,r, pa3tHrIHbtx HoBHx or HecI(oJIbKrrx qacoB Ao HecxoJlbxl.tx 4uefi.
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O4uonpeueuHo c rroflB,/reHneM rJraBHoro a6cop6quouHoro crreKlpa tto-
flB,Ilglorcfl pacuiupenubre oMHCCLroHHbre JrfiHIrH - TaK Ha3bIBaeMbIe [o,[ocb].
'Cnycra eule HeKoropoe BpeMfl, B cpeAHeM, KorAa Hosas ocJra6eBaer Hir

1n'.5 no cpaBueHuro c sprocrbro B MoMeHT MaKCHMyMa, fioqB/rrrercfl Ho-

Barr cacreMa a6cop6quoHr{brx nus,uft'. BcreAcrsue roto, r{ro aror ctter{Tp
HaMHoro 6o"nee pagMbrr, qeM r,rraBHbui cnexrp, H BCJIeAcrBr.re roto. qro B

'HeM BbiAe,{rrorcfl JTHHVH rronr.r3oBaHr{brx a'r'oMoB, Marc-IIaS,,r}rH [peA,rroxtlr.l
r{asbrBarb eror cnexrp aa$Sysuo-rrcxpoBbrM (diffuse-enhanced spectrum).
Clreulesue oror1 cHCTenu, rpy6o rotsopfl, B ABa pasa 6onsure, qeM cMe-
IqeHrze nwgttit rnaBHoto crreKTpa, Ho R pa3,ri[r{Hr,Ix HoeHx orl{oureHr4i:
cxopocreii ro,re6nercq or I.5 lo 2.5. B re.reHr-re rreKoroporo BpeMeHr.r

ilocne MaKCr.rMyMa o6e paccMoTpeHHr,re clrcTeMbl ,,t"rraBHbrr? cleKTps it
,,4nSdtysuo-ucxponort cnexTp" flB.rrrrrorcrl nax6onee xapaKTepHbrMH cHCre-
MaMr{ B crreKrpax HoBbrx 3BeBA. OAuaro HapflAy c orHMH cr.rcreMaMu
qacTo B c[el(Tpax HoBbIx 3Be3A IIOffB,rrgiOTCfl AOrrOJrHrITe,rrbHbIe cr.rcTeMEi.

KoropIJe He Moryr 6urs orueceubr Hrl r( t/raBHoMy cfler(rpy, uu r 4u{t-
drysuo-ncxpoBoMy c[eKrpy. 3rn cucreuhr Mbr 6yLeu lrMeHoBarb Brop[rr-
HbIMTI cHCTeMaMr.r. trIx cmeuleur4e Mo)r(er 6arct unu 6o"ar,rue, u.[r.r Melibrrre,
ueM cMerqesue tuswii B npeAMaKCVMa"rrbHoM c[ei(rpe. Bropuvusre c[creMEr
MOryT rrorrBJrflTr,cfl xar( cpaSy )Ite HelocpeACTBeFiHo rrocne MaKCEMyMa,
TaK Ir clycrff Hexoropoe BpeNIfl. O6H.IIro oHH orHoclrre,,rt,Ho HeAontoBer{Hbr.

Onzcasgr,te BAecb cflerTpoci{o[rrqecxr{e iparrr,r orrlocrrrcs r uexoropoir
runrauuort, HAea/rr.r3lrpoeaHHofi Hosoii. B ro x<e BpeMfl HLt oAHy HoByro
3Be3Ay Henb3fl paCCMaTpI.IBaTE! KaK IOJIHOCTbIO THILIqHyIO, Kall(Aafl Li3 HHx
HMeer cBou oco6euuocrH, erl npIzcyuue. floerouy c 4a,uruer?[reM npir
Hr{reprrperaqua na6,rro,u,euqil uu 6yAerr,r B Ka}r{AoM cnyqae oco6o orMerr&rr:
cyIllecrBylolllHe orK.IloHeHprfl OT OrrucaHHbrx Bbl[re TH[r{qH]r}x saKoHoB.
EuIe pas orMeruM, rrro uau6o.tee [o,rrHoe r43"rlo)Kegr.re paccMorpeHHbrx
Tr{[]rrlHhrx 3aKor{oB, a raK)r(e prrA yKa3aHwfi, rua orK/roHeHHe or 3Tr{x 3a-
KoHoB, coAepx{r.rrcfl B Bbr[re quruponauuofi crarbe Max-"IIaQ,rraua ti].
ceiiqac )Ke Mbr ocragoBaMcrr xparr{o Ha Borrpoce o Bo3Mo)r(Hofi uurepnpe-
T at\ww B bI rx e[3.rlo]Ker{ Hbrx c[ e KTpocxotr taq e cKH x g eae Hr.r r1.

B Hacroqulee BpeMfl rtpariflTo cr{ararb, qro Bce oTH qB,rIeHHrI cBfl3aHrtrr
c MouI,HErM nu6pacuraHHeM MarepHE uoeoft seeeAoii B MoMeFrrL,r, He[o-
cpeACrBeHHo cneAyroqlre sa MoMeHroM Mar{cHMyMa ee 6,necxa. B ,{acrHo-
crr.r, Kalr(Aar a6cop6qr.roHHas citcrer\^a, na6.rrrcAarculaflcrr B cIIeKTpe Hosoii
rocne Mar(clrMyMa, corrocraBJlflercrr [p[r oroM Enil c ocHoBriofi o6o"touxoi]r,
.orAeJrHBmefics or Flosorl (e 6onr,maucrBe c,[yqaeB orHocHre.rrbHo coepr4-
uecxofi), Hlrlt c HeKoropbrM nu6porueuubrM sBesAoii nor"noural0lIlr.iM ra3o-
sbrr\,I o6,[axoM, pacflo,loxeHHb]M Ha JrLlHLlv, COeAHHfrOrqeli na6nrcAaTeJrfl rr
xaxyrc-.nn6o qacrb SorocQepagecKolo 4ucra sBe3Arrr (unT Becr, 4racx).
cxopocrr ABrr)r{eHrzfl AaHHoro o6pasonauurr oro}r(AecrB,rqercfl npn6lHxeH-
HO C rOii CKOpOCrbro, Koropyrc o6napyxasaer cBf3aHHaf c nrznr a6cop6-
r{HoHHaA C[CTeMa. B UaCrnocra, ocHoBHafl o6oro.{Ka, KOTOpafl B[OCneA-
crBHH perHcrpr{pyercs Kar( ryMaHHoc'tb, oKpyx{aorqat Hoeyrc, cotlocraB-
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,lqercrr c rJraBHbrM cnexTpor,r. O4uaxo o4ua Hs a6cop6qHouui,rx crlicreu
,u,o.[x{}ia 6urt, cessaHa c norJrourarculerl uarepuefi, HenpepblBuo ru6pacu-
saeMoii [oc,,re ]{aKCHMyMa c roBepxHocru Hoeoii. B S 5 MbI yBEAuM, qro
c yuecrBoBanue 4ur[SyBHo-]rcKpoBoro crexrpa Moxer 6urr, yrcueHo ro,,rb-
xo c raxoft TorrKrI BpeHrls.

PaccrrrolpuM relepb ocHosi{or? Bo[poc - Bolpoc o rex cr{Jrax, Kolo-
pbre lroryr npuBo,q,Irrb r{ l3BepxeHr.r}o Marepr.ru H3 HoBbrx 3Be3A. B 4auHou
orHotrieuun HMeercfl pa4 pa6ol, r,r3 r(oropbrx cne4yer, rrro, [oBHAHMoMy,

oAHrrM pr3 sau6o,ree BepofrHbrx ipaxropoB, oflpe,u,eJrrrorrdr.Ix l'aKoe lr3Bep-
xeHr.re, sBJr.rrercrr AaB"rreHHe paAr.rarIHr.r. Hau6o,ree BalI{HbrMH pa6orauu
3Aecb flBJrflrorcq vccreAoBaHrlr Mu"rsa [4] (E. Milne) u oco6enno Max-
Kpr.r t5, 6] (W. Mc Crea). flo;,cueru, coAepx{axruecs B pa6orax Max-Kpr,
y6e4u're,rruo rroKa3LJBaIor, riro AaB,'reHHe paAHauHH Bo BHe[rHr.rx c./roflx
pac[Inprrrcueficg Hoso[ 3Be3AbI c'r'aHoBHTCfl K r\{oMeHTy MaKCI{MyMa I,IC-

(.{}or{H'reJrbuo Ba)r{HbrM Saxropou. A uuenuo, B oror r\,roMeHT ycropeHrre
coo6ulaer,,roe paAuarlr4eii sHerxur.rl{ cJrosM, Moxer crarb 4axe 66,rlruru,
qer{ rpaBr.rrarlr{oHHoe ycxopeHHe, coo6u{aenaoe uu snes,qofi. flporcxo4ur
aro, rioHer{Ho, rlo roft npuuuue, qro B MoMeHT Ma(c}Ir{yMa KaxAar HoBa.rr

3Be3Aa o6naAaer lrcx,rrioqrire,rt,uo 6o,ryuuI{MH pa3MepatrH, a, cJreAoBare,rlbHo,.
B BepxHr.ix qaclflx ee nporflxesuoii o6oro.rxu ycKopeHue cuJrbr rrx(ecrll
orHocHTeJIbHo ueserr.rKo. B ro x{e Bpex{rl cBerar{ocrb gBe3Abr B aror
MOT4EHT BCCbI\,IA BC.II,IKA.

O4uaxo, HCC,,reAoBilHus Mu,rua u Max-l{pu coBceM ue o6rsclrsior ecei.i
cneqr@uxr rB.neH[rt, ua6.rpAarculuxcfl B crrerTpax HosHx B MoMeHTbI,

cne,q,yrcnrue 3a Nrol eHToM flpxocrr.r. B uactuocrra, rJIaBHbte HeAocrarKl{
reopuu Munsa raxoBbr: a) c rourn 3peni.rfl Teopur.r Mn.nsa coBep[IeHHo I]e-
flcHo, noqeMy arr6poc Mareprair Ao,'rxeH HarrHHarbcrr lrMeHHo ceiiqac )Ke

Ilocire Mar(cl4MyMa la s raxort r{HorAa HcK.rr}oqureirbHo HHTeHcusHoi.i Sopue;
B TO ){(e Bper\,rfl na6nrc4eHrafl yKa3[,rBa]oT, riro 3Ta nocneAoBaTe,llbHocTb
gs,'Ieuutl MoxeT c IIo.irHbtM npaBoM paccMaTpI.IBaTbcg, KaK 3aKoH, ullercur,uft
Jrriurr, BecbMa peAXr.Ie ucxniouerrr.ral 6) c TorrKH 3peHufl Teopflu Mz"una
BHesanHoe o6pasonaHue noc.[e MaKcHMyMa HecHoJrbr(Hx a6cop6uuouultx
cLICreM 1r B l'oM rrHCJre 4u$cpysuo-r{cKpoBoro cneKTpa rlpeAcraBnflercfl
coBepilreHHo HenoHrrrHuru. I{ HccneAoBaHnsu Max-KpH np}TMeHLIMbI re }I(e
caMbre Bo3pa)I{eHIrr, Korophre 'ro/rbKo .iro 6sr,rru H3.1IoxeHbr. Kpoiine roro,
rrpxMeHrs no nropori csoeii pa6ore [6] reopurc Mansa, Mar-Kpu cqllraer,
qro Bo BHetxHHx c.rioex Hosori 3Be3Abr Aon)r(eH cyxlecrBoBarb rpaAueHr
cxopocrei.i. O,u,saxo Bo3HHKHoBeHHe raKoro rpaAaeHra cxopocreiil Max-Kpn
He o6rscsser. Ccr,r.rxa xe ero na pa6ory flar:ixa t7l (S. Pike) ne Moxer
paccNrarpHBarbcfl KaK o6ocnoeaHHas,, u6o n pa6ore fiafixa paccMarpuBaercfi
cKopocrb ABH)KeHHrr ypoBHfl, xapaKrepI.I3yeMoro nocrossnofi ournqecxotl
'ro,ruqeii; ora )I{e cKopocrb LJrs Mo.u,eJrr.r flafixa He }IoxeT 6urs oroxAe-
crtsJrseMa co cHopocrbro Mareprzr.i, o6pasyrouleri o6o,uoqxy SBe3Abr.

O4uaro, ocHoBHoe rro./rolxeHI{e Max-Kpu, rioATBepxAeHHoe Bbirlflc/'Ie-
iIHf Ir.{H O Tolr,r, t116 nu6pacurairne },IaTepI{H HOsOtl geeg,U,Oii B MOMeHT
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MaKCHMyMa flpXOCTLI O6yC.uon"tenO HMeHHO /laBJIeHHeM paAuaIlIrH, 3'lO

IOJTOI{eHHe BpflA nH MO]I{er BIJ3Barb I(aI{He-JIIa6O COMHeHIu. l{a.nuque

.[,pyIHx CIIJI, IIOMIIMO AaBneHI{fl paAI'IaUHH' B AaHHOM CJ'Iyqae, BeCbMa

MaJro BepoflrHo. yxa3auHoe IIOJIo)HeIlue Max-Kpu r 6yAeT HaMu noJlo-

igetr6 Ba OCHOBy B AaJIbHefiUeM. A HMeHHO, MbI IIOKa)I(eM, r{TO C 1OMO-'

ulblo CeJIeKI'LIBHOTO AaB/IeHHrI paAuaqug BIIOJIHe BOSMOIrHO O6'sgCuutr'

IrorlTrr BCe re cfleUpr0uqecr{He flBJIe}rHs, Koropble Ha6flIo"qalorcs B crIeKT-

pax HoBbix IIOC,'Ie MaI(CLIMyMa IpKOCTH I.I Koropr,Ie 6u.nn Uanapl Iiepequc-

,rreHrri. Iloerz/dr.r\doruy, JIHUTb R OTIIOilTeHHH AE$$ySHO-HCKpOBOIO C[eKTpa

cyuecrByer HCK,rIrcqeHHe. A IIMeHHO, MOXI{O il,yMarb, 'ITO B,4aHHOM C/Iy-
qae Mbr 1.rx{eeM Ae/IO C BbI6paCbIBaHLIe\{ MaTepI'Ilt, I'IMSIOI{HM qaCTHqHO

BspLrBrroii xapaKrep. 3ror eonpoc 6y,qer HaMH o6cyxAeH B S 5.

fianee, Mr,r noxaxeM, riro AericrBl4Teabl{o BCe npoqeccbl Bbl6pacblBa-

r{r{fl Marepr.ra Ao,lr)I{HbI Haqarbcrl B HHTeHCHBHOH $OpUe roJIbKO Jltrlrlll

IOCJTe Mar(cHMyMa 6recxa. ,LI,o uaxcurr,tynaa MbI Ha6/IIoAaeM coBepIIreHHo

Apyfor? [pouecc, a IrMeHHo l]poqecc pacu[IpeHHs Bceli 3Be3AbI, KaI{ }leKO-

'r'oporo qe,,roro H HenpephlBlloro 06pa3oBaHHr. 3ro yxe coBCeM Apyroi:i
Borrpoc, u cefiqac o6 erou MbI roBopHTr, He 6yleu. Heroropue cIleAeHI'Ifl

B AaHHOM OTHOTTeHHT{ Co,4epxarcrl B KoHIIe s 2 Hocroffulelt pa6orbl, a

raKxe B rpeAbrAyulHx pa6orax aBropa [8,9].
B saxrro.reHr{e orMerEM, rrro HacroflIqafl pa6ora Mox(er paccMarpu-

BATbCfl i(AX CCTCCTBCHHOE NPOAOJIX(CHHC TO.IbKO TJTO YI(ASAHHbIX PA6O1'
ABTOPA. IIOETOUY IPCATIOJIATAETCfl, I]TO TIHTATC,IIb 3HAKOM C OCHOBHbIM

coAepxaHr.reM srHx pa6or.

$ r. 0t4Jrr,r, t{nficTBvrour{E R 0EPAIIIATOI4E}r CJrOE IrOROii l}Rril}ALI
B$JIEBI{ ITAIiCI4MYMA BJINCI(A

i(ax uu yBHAuM Aa/Iee, qBreHllfl BbI6pachIBaHHfl Marepl{fi B MoMeH'I'

MaKCHMyMa ffpKOCTH Mox(HO BTIOJIHe y,U,OBAeTBOpUTeJIbHO O6'brlCHUTr,, ecrH
ronbxo ,{,olycrHrb, r{To orAereHHe ocHoBHoii o6o.noqru (n BropuqHblx
o6oaoqex) npoECxoAHr BHyrpu roro BecbMa IIporsxeHHoro o6pau1arc-

ulero c/ros, Koropbrfi nepeA MaKCItMyMoM oKpyxaer sorocQepy Hosoii.
(cu. [8]). Ha ocnoeaHr{r{ cxasauHoro c"'reAyer, qro, B nepByro oqepeA,b.

Mrrr AoJr)r(Hbr 3aHgTbcg paccMorpel{HeM Tex cH/I, IIOA gelicruueu (oTopInx

nepeA Mar(cr.rMyMoM rrpoucxoAHr ABHxeHHe MarepuH B o6paqalollleM c,loe
sBe3Abr. IIpe4no,raraq, qro oro ,(BHxeHEe Hocl{r paAuanbHblft xapaxrep
H npeHe6pefafl BrrSKOCTbIo MarepHH, MbI MO)I(eM HaIIHCarb O6uqsOe ypaB-
HCHHC ABHX(EHHfl

dtsr-, , drr_n 10(p*p')
- 

u---r
dr-'' ol \r g dr '

(1.1)

tlle o/-cKopocrb ABITIKeHHS MarepHI.{ Ha paccroflHlrlr r oT qeHTpa 3Be3Abr,

Q'-to,ruafl ct4ilat 4eficmyrcu1arr Ha eAHHHuy Maccbr, p-ra3oBoe AaB-
,JreHue u p' - rio.rrHoe AaBneHHe palHaur.rl4. Paccuorpuu cHarrara reByro,
Lracrb ypaBHeHHfl (1.1). CAenaT'l I(aKHe 6u ro su 6r'l.ro BbIBoAbI Lrlrcro
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reoperllqecKoro xapaKTepa o BxoAflIrlHx ryAa c/IalaeMblx BecbMa rpyAHo.

,[,ln eroro npam/rocb 6u pasperulirb BCro 3aAar]y o ABHx(eHrzH Marepa[
BHyrpH o6pauamulero c/'ror, OAsaro B Hacroflrrlee BpeMfl gro He npea-
craB,,tfleTcff B0SMOX(HbIM H3-34 TOrO, qro HaUrU 3HaHI4fl O MeXaHHKe LI

$usnre flpoqecca pacur{peHxa Hosori 3BesAbr riora errle BecbMa cKyAHbr.
floerorray Mbr Aonx{Hu o6parnrscs x sa6rro,{,eHHfM, r(oropbre uoryr 6urr,
Hcrro,,rbsoBaHbr c,,reAyroqun o6pasoM. B sbture uuTr.rpoBaunoit pa6ore aBro-
pa [B] 6u,ro noxa3aHo, rrro lepeA MoMeHroM vraxcarrtyua (Ho He oqeHb
6rzsxo x MaKCHMynay!) snyrpu rporrrlreHHoro o6paqarcqero cJrorr y Kax-

Aoft runuquoft Hoson'r BeJluq[rHa ] ornoarreJrbHo HeBerr4Ka, r. e. B Kax-
dr

g,orl ro.rxe o6pau1arcu1ero cnofl Marepufl ABrr)r(ercfl [pnMeprio c oAuoii u
tofi xe CKopoCTbIo (,:Q,:ConSt (n cur,tc,te HesaBHCI'IMocTIi oT r, IIo He

or t). flpn erona, ecJrn AaHr-rbrri o6paqarcirluii c,rroft AocrarorrHo rrporflxeH-
Hbrii, ro ora cKopocrb B cr.rJry csoiicrs reoMerpilqecxoro aQQerra Ao/rx{-
Ha BecbMa Ma/'ro orJrurrarbcr or rofi cropocru 7, rcoropaa coorBercrByer
cMeuleHHbIM /rl{HrrsM nor,[ou1eHL{fl, rrp]rcyrcrByroqr.rM B crrer{Tpe Hoeoft
rrepeA MaKCHMyMou. Taxun o6pasolr, ecflx Aelicrsure,rrsno r,Jrtr Aasnoft
3Be3Abr ?r:COflSt H ec,lrH ee O6pau1arcu1uii c.rroii 4eiicrnurealuo flporfl-
)I(eHeH, ro ryrreBafl cxopocrb, HaxoAr.rMafl r.r3 cMeqeHug nurtwft florroqe-
Hus. w ucnpan,uennar sa cKopocrb cauoii Hosorl, Aaer HaM xopouee
IIPCACTABJICHHC KAK O BC.IUI{HHC O.:(Jo:COISt, TAK, CJTEAOBATCJ'IbIIO, }I

o Be,rHrrHHe $. uuo, MeHee roqHo co6.rrcAaercr yc.rroBue !:0, r. e.dt'dr
rreM rrupe a6cop6uzouHbre ,'ruur.rx B cleKrpe Hosori flepeA MaKC[MyMord,

TeM Me.Hee roqHbIMH cBeAeHHrrMr.r o rrporl3B o1Hofr 
d3! Mbr pacfloJralaeM.

B canrou o6urelt cryqae ua6.nrcAesux (r. e. H3MeHeHHe Be.rrr{r{HHbr 7) aaror
HaM fipeAcraB.rreHr.re i'rr.uxb o Her(oropoM cpeAHeM ycr{opeHr.rk 4nuxyulellcrr
Marepr.rv, nxoAqqeri e o6paqarcqurl cnolt. B xaxofi crereHn aro cpeAuee

dD,ycKopeHr.re at conna4aer c Haxo,qrrMbrM Hs Ha6,ritor,eHHfi ycxopeuueu

dV
ft, cuasarl rpyAHo. Tena 6o,ryee rpyAHo cAe/rarb I(aKu e 6n ro sa 6uno

saxJrroqeHur o Belrtzquue o6onx c/raraeMbrx, croflrqHx s nesoii uacru (1.1).
O4uaro, HMefi B BHAy Bbrureyra3aHHbre pe3y,rbrarhr aBropa, MbI Anfl I'py-
6oii oqenxu ycKopeHr.{it noxena upu6naNeuuo cr{Hrarb, qro y BCex HoBbIX

BBe3A nepeA MaKCr.rMyMoM Bbrrro.rrurrorcfi c,TeAyrorrdae ycnoBufl: a) arryrpvt
o6paqarculero cnofl o,: constl 6) o6pauqarcqllfi c",roii AocraroqHo npo-
Tfl)KeHeH, TaK rrro V x <tr. C,teAoearensHo, B rrpe/q,[o/ro]r(eHu]r c[paBeA-
JruBocra erHx o6oax ycnonuft 6yleru HMerb

(1.2)

Faccnaorpnu rertepb coorBercrByrorrdne sa6,rroAareJrr,Hbie AaHHbIe. O6uqso
(xpone N Pic 7925 w N Her 1934) cnexrpbr HoBbrx 3Be3A yAaBa/iocb IIo-

dv xU xadt dt dt
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.ryqaTb BrrepBhre Jilru.[b 3a cyrKfi, 3a ABoe cy'roK Ao MaKcH MyMa flpr(ocTr.r
PaccuorpeuHe coorBercTByiou1flx ua6,tro4areJ{r]Hbrx LarIHbIx lroKa3brBaer,

,rro ycKope r* U- (u, c.,relouare,Tbrro, npu6.rurreu ,, T;), xapaK'r.epr.r3y-

our[e 4anuyro Qasy pa3tsLrrrfl aBe3Abr, oTHocilTetbHo He BeJTHKH. pqa
coorBercr-ryroqux Aar{Hbrx rvrH cei,iqac BocnpousBe,qeM.

B cuexrpe N Gem 1912 ao MaKCr.rMyMa cor"racHo Max-JlaQnuuy Il0l
ua6aroAanlrcb ABe a6cop6rluouuhre clrcreMbl, Ero rorlHbre ,r{aHH[,Ie o6 ycxo-
peHzifix 3Aecb rroKa ot'cyrcrByror. Cor"nacuo Var?s5, [11] (A. B. Wy-
se) N Aql 1918 B rer{eHre cyroK, rrpeA,rrrecrBoBaBflrkx Mar{cHMyMy, o6na-
pyx(Irna se6o.nsmoe yMeHr,rrreHr.re lyuenofi cKopocrr.r (uo a6co,rrorHofi
ee.ruuaue). 3ro yneHrureHpre oKa3a,[ocb paBHbrM A,rrs MeraJrJroB :C0 xlr/cex,
Anfl BordopoAa 180 xru/cex. Cauo xe CpeAHee cMerqeHr.re coorBercrByro-
ulux aaHuft B TerreHHe paccMarpuBaeMoto nepHoAa cocraB.rlflno npHMepHO
1300-1400 ru/cex. N Cyg i920 seasercff sBe3Aofi, a cuexrpe xoropoft 4o
MaKClrMyMa oKasanocb rpr.r a6cop6qrroHHbre clrcreMEr[12]. npu eroiu sa 24
rraca oAHa H3 cHCreM yBenr.rqu,ra cBoe cMeUeHHe c 535 Ao bS3 xu/cex,
Apyras x(e, Harpol'HB, -vMeHblxpr,{a eto c 406 ao 375 r<ria/cex (4auurre 4.m
no4opoaa).

cnaeuleuue eAaHclseHHoii a6cop6quonHori cHcreMr,l, ua6am4aaruerlcr
y NPic 1925 B reqeHr.re ue nrenee 10 4uer7, npe4rrrecrBoBaBrrrHx MaKCH-
MyMy flpKocrr.r, ocraBanocb npar(THqecKH rrocrorHHbrM [r paBHr,rM npa6"lasa_
feJrbHo 70 xnn/cex.

Cueqenne mtruwii fior,roqeHrlfi B cnerrpe N Her 1934 e.reqenae 2-3 4ueri,
IIpeAIITeCTBoBaBIII(X MaKCHMyMy, oCTaBaJIocb ilpaKTaqeCKLI iloCToffHHbIM
r.r paBHrrrM 170-180 xu/cex. 3ro cueqeHHe 3aMerHo yMeHbrxaJrocbro.rrb-
KO B reqeHHe Hecr(oilrbri.rx ,4seri ilocJre orKpL'rrHfl 3BeSAbr A 6uao or,{uq-
HbrM AJrff BoAopoAa r.r Mera,rrnoB t131. NLac 1936 B,r'er{eHue CyroK, [peA-
ilrecrBoBaBruHx Mar(ctrMyuy, o6uapyxE/ra Becblra se6o.ryrruoe ronoxr.rrenb-
i{oe yc(opeHHe. 3a cyrKtr cMeuleHae naunft yBenEqHr'rocb Bcero Ha
70 xna/cex rtpll BerrquHe caMoro cMerrleHr-rfl, paBHoto [pr{MepHo ll00-
t200 xn/ cex [141.

. Taxul,t o6pasor't, MbI BHAHM, rr1'o ycxopeHuf , Ha6,rrroAaervrbre npll pac111fi.
peHr.rtr Hossrx nepeA Mai(cEMyMoM 6necr<a, 4eiicm[re,rl,Ho He BenrrKu E
Ha Hecr(o,rt,(o IIopflAxoB MeH6rre, qeM g9(2.36.10a xir,r/cex B /IeHb);
HnH xe soo6u(e orcyrcrByror. 3ro Bax(Hoe o6croqre,4r,crBo Mr,r Aon)r(Hr,r
BCe Bper\{fl noMHEr[,. B saxapqeHHe Borrpoca o6 ycKopeHrrflx Mbr Ao./IxHbr
paccMorperb errre oAHrr Borrpoc, recHo csssaHHErfi c BonpocoM o nporff)r{eH-
iIocrLI o6paularcqeto c.Ilofl. !,ero saxlrcqaercfl B cneAyroqeu. Pacciuorpnur
paclnupflroulyrocf 38e3.{,y, o6ta4atoqyrc BHaqaJre orHocErenbr{o Herlporq)KeH-
xuu o6pauarcuruM c"rroeM, H [ycrb cr(opocrb eroto pacrrrEpeHux (nocroen-
rrafi Ha Bcex ypoBHnx) ecrr, oo. Tor4a coBeprxeHHo orreBr.IAHo, vro ua6.rrc-
AaeMafi ,a$Qexrueuaau cxopocrb pacrxrperrufl 3Be3Abr 7, xoropar BEnBo-

&arcfl I{3 cMerqeHrrg. nwsutt flot,rtouleHgr, 6y4er MeHbrrre, .reM o0. fl,onycrau,
oAHaKO, lrro SBesAa rrpoAonxael paculrpfirbcfl c rofi xe cKopocrbriD
7 plau, ItpErMcnoii acrpo0trB. o6cepBar., r. I gT



?0 : const, Ilo q'ro oTl{oci.ITe.rbr{&5i llporax(eHHocri, ee o6pail{aoqero
c/Iofl He[pepbrBuo pacrer. B groM cJryqae BeJII.ITIEHa V 6y,qet raxxe
HenpepHBHO BO3paCTaTb, CTpeMflCL aCEM[TOTI'iqeCKU t< Be,IIl4r{I'IHe Zo. BCe

ero 6yAe'r Boc[pI{HflTo Ha6arcAare,,leu Kar{ Bo3HEr{HoBeHHe noi'ro)r(ETeJib-

Horo ycropenux. Oqeurrrb Bo3Mo)I(Hoe 3Har{eHEe ronbxo LITo paccMorpeH-

uoro eSrpexra cerZqac BecbMa rpy,4l{o. Bno.rne Bo3Mo}I(Ho, rlro c grHM

ecp@exrorr Mbr r,n,reflu Ae.IIo B cJlyqae B3Ayrun NLac 1936. AeilcrBI'IreJIbHo,
MbI ToJrbr(o q'ro yxa3brBa,rll, qro [epe/{ },IaKcI.IMyMoM 6"rlecra cMeiqeHEe

luHufr [orrourerlr{rr B crler{rpe erofi sBegAL,I yBenur{[,/Iocb Ha 70 rru / cex.

OguoepeneHr{o c eril\r JItlHnH [orJIoLIleHEtI 3a]rerHo cysIIJII.ICb. B ro xe
BpeMs cyx{eHi{e nwswft nofnoilleHl{fi roBoplir Ha[{, xoTtl H HeoAHo3Har{Ho,

o6 yoe,ruuenr.rlr riporffxeHHocru o6pauarcu{eto c/Iofi. O4uaro, I<aK IIoKa3aJI

anrop [9J, s 6o,n],uuHcrBe cJyrlaeB paccuorpeuuufi erp$ext He Ao,'I]I{eH

urparb uuraroii cyqecrBeHuoii po,rtt. HanporHn, traBHylo po,'Ib B ua5,rrc-

AerrHoi\.r cylr(eHHu t:r.wuit flornol]deH]rrl [epeA MaKCI,IMyIUoM Ao,/Ix(Ho, IIoBHLH-

MoMy, lrrparb y[,IeHbIIreIiHe rpaAuer'Ira cxopocrel't eHyrpu o6paqaroulero
c,ros. 3ro e oco6ei{r{ocru orl-Iocurcfl x N Her 1934-, o6paularculnfi c'ryori

xoropoii yx(e saAo,'rro A,o MarcLtruyMa npeBocxo/(It,t SorocQepy 3BeSAbI

B r{ecKo/rbKo pas [15].
O6parnmcx rerrepb i{ paccMolpe}Ium BeflIrrIHHbI Qr. Bo-nepnstx, nart

AOJI)r(HbI rIpr4i-Irrrb Bo BHr.IMaHue rpeBliraIU4ol{Hble cI.{,'IbI, o6ycron,ueHHbIe
cauoft ssesr,oii. Mr,r Nnreel,r

(1.3)

O*rpanaraqlloullat ttocrosHHafl w M- Macca Hosou'
Cosepureuno ecrecrBeHHo, rITo cetzqac )I(e BoSI{^rII(aer Bonpoc o Bosl\{oil{-

HoM cyrqecrBoBaHHl{ Apytgx cun, BxoArIuHx B Q/, Ho yxe He rpaBl'Ira-

UHoHHoro npoHCxoxAelrar. EAlrgcrrenuo MbIC,TIUMbINIE TaI(Iir\1H cEJIaMLI

MOryT 6u,rb, T1OBHAHMOMy, JIHIIIb CHJIsI S.rIeHTpHrIeCKOrO I4 MAIHHTHOTO

ripoucxo)r{AeHIIfl. I4urte BO3I{OXHOCTH B IaHHoM orHollleHHH BpsA Jyl

HMerOTCfl. B TIaCTI{OCTLI, Cu.[ TpeHEfl, BO3HI.IKaIOqI4x IIp]I lrpOXO}ItAeHHH

OAHoto ta3oBoro KoMIIoHeHra r{epe3 4pyrofi (rax Ha3blBaeMoe diffusion

drag), MbI no(a He yr{HrblBaelt. B caMoM Ae"ne, ua6"uIoAeIlHrI [OXaSbIBaIor,

qrg ilepe.U, MaKCHL,IyMoM BCe Sr,IelIei{rLI o6uqso Aarcr upu6.ansure.nluo

oAHo H To )I{e ,[,o[fl/IepoBcxoe cMelqeHue nv+utt tror'llouleHus' Taxuu

O6paSOlr, B AaIIHOM Cnyqae aTOMbI pa3,'IilqHblx 3/IeMeHTOB ABH)I(yTCS 1rpg-

Mepgo C oAsOii u tOft x(e Ct<OpOCrr,xl. F3 SrOM CJIyqae Mbl MOXeM BCe

Be.rruqHHbI, Bxo,qflIrlue s (1.tr), orHoclzrb x nonnofi u/IorHoCTH Marepl'll1

n 4auuoii roqKe. Be,nuqiana p a (1.1) u 6y4er ror,u,a erofi no.ltloli r1l1or-

HOCTbTO, O6yClOUeUUOt? gannqUeM BCeX S,IIeMSHTOB s I CrA3 Ha ypOBHe r.
TaXnm O6pasOlt, BbIrlI{CIflfl HanpBMep AaBJIeriue paLEaqI,H, MbI AOJI/(HbI

BBOATZTb nO,lIHOe AaBJIeHHe pAAVAU.Vfi, T. e. LaB,TeI'Iiae paAIIaqEI{, IlclblTbl-

BaeMOe BCeMA g.IIeMeHTaMU, COAgpXAqLIMI{CS B AaI{HO1{ NIeCTe. TO Xte

caMoe ori.rocllrcf Ir K oCra.IIbHL,IM rUIeIlaM ypaBI{eI{Hfl (1.1). B Tex Cny-

oIIJU



qarrx, NorAa pasnuqubre greMeHTbr ABrax(yrcs c pa3rurrnori cxopocmxt
(NHer 1934 cpasy x(e noc.re ee ori<pmrur), noJrolr(eHlre ycJror{r{flercrr,
r4 Mbr aru cJryqau paccMarpaBarb He 6yAem, u6o uac cefiqac rrHrepecyer
'rotr,Ko npr4r-rqii[Ha,rrr,Hafl cropoHa 4e;ra. [Ipao4a, Mo]I(Ho 6tr,ryo 6n ,[,ony-
CTIITb, rlTO exle AO BCIIbIIIII{U HOB};Ie SBeSALI OKpy}KaeT HeKOTOpag
pa3pe)I(eHHafl" Marepr.raJILHas cpeAa, Korop{ls nocJre BC[b[rrKr.I Bbr3brBaeT

ropMolr(eHHe pacrxHprrrou1erocr o6pau1arcu(ero c,'rofl. OAsaxo no rrucro tpusrz-
rrecxr.rM coo6paxreunsM cyqecrBoBaHue raxoii cpeilbr s sncmeft crerreHr.I
HeBepotIrHO H IIO3lo[{y MbI ary BO3MOXHOCTb f i]Iixt€ paccMarplltsarr ue 6y-
AEM.

Bonpoc o poJrrz cHJr aJrer{rpuqecxoro u MarHHTHoto tlpoltcxox{AeHufl
o6cyx(,(a,,rcq pa3rurrHbr\{H aBTopaMr.r B cBfl3r{ c Bo3Mox(Horl uHtepupera-
queii orprlrlare/rbHbrx ycxopeunfi, na6,rrcAiinruaxcs B clteHTpax HoBbrx
snesl [16], 117). tr4s aror,i AucKycclrH c HecoruFrer{Hocrbro c,reAyer, rrro
alsv1arb 3,(ecb raxizx-.rya6o saMerubrx aQ$exlon Her HHKaKHx ocnosaHnr?.

Tanal,t o6pasor,t, Mox-(r{o AyMaTb, rITo I.I3 r\,{accoBblx cil,r, 4eficrByloillux
n o6paqaioirleM c.ryoe /,o \4at(cLlMyr\{a, r"/raBiryrc potb Htparor tp&BrirarIHoH-
Hble CI{JlhI, HB,IIfliOU(IICCX e/tHt{CTBetll{blMI'l CH,TAMH, ilOnpaBJIeliHhI.,{I{ K qeHf py
3Be3Abr.

Paccuorpuu, uaxoHeq, noc,ryeAsnr.i q/elr npaBofi .racrr{ ypaeueHur (1.1).

ou cocrou'r i{3 /,tBy: c.rirrileMbrx: ncpBoro J dt'- n Broporo ! li . o nep-p}r ' pdr
IJO\,{ C./IAIACMO].,I B I{OJIHLIECTBCHHO}I OTI{OIXCHLII4 I\{I,I JI{OX(CM CI{A3ATi, IIOKA

oqenb MaJIo. FJexoropue coo6paxtenraa B Aatrr{or{ ornorxeHHI4, B ocHoB-
lloM, KaqecrBeHuoro xapaxrepa, coAepx{arcrr B Kor{qe $ 2. O4uaxo cJre-

AyeT oTMeTr.rTb, riro B Kar{ecTBeHFroM oTHomeHr.II,] reopeTl4rlecl(afl uHTep-
rrperarlHrr r.rHTepecymx-{Hx Hac c[eKrpocronr{r{ecxHx qe,rreHr4fi Mad,ro eaBr.icHT

or 3HaHHfl Be,/rpriruHr,r L9! floeroi,ry wrr,l cei.iorac nepefi4eu Ko Bropor{y
P dr

cJraraeMoMy. Mu unreelt xopomo H3Becrr-roe Bbrpa]xeHr-re
@

n t Fr(k, -l o.,)r/v
t up 0

gdr{l (1.4)

SAecs F, - pesyrrb'rupyiorrr,Hii uoror paAuaqHrr Ha AaHrJor.{ ypoBHe r,
orHeceHHbli x e4auuuHol,ry rdHrepBany qacror rrplr qacrore vl &.r- xoeQ-
Ququeur He[pepL,rBHoro norJroxlenlitfl, pacc.ru'ranssrfi Ha eAraHr-rqy no.nnol.i
rdaccbr, o, - xoe$Sil qlreHT rrorJloxlei{url H pacceflHuff n cQepe tusuiri
flor,/ror{er{Hfl, r. e. xoe$QuqraeHT, xapaKreplrsyrouluri ceJreKrHBHoe rrofJro-
ilIeHrle paAuauur4. Paccesnue BHe a6cop6qrousux Jl.ruur? (uanpuuep,
roMcoHoBcxoe pacceflHHe) uac cer)iqac fis-sa ero rvanoir poJrH Hurepeco-
Barb He 6y4er.

PacclxorpzM cHaqa,ra BHeceHL{e HenpepbrBHoto liorJlouleHufl, Koropoc
oilpeAe.TiqeTCrr ur-rT e rpaJroN,r

l.:$Rn4,dr,
0

99



Beruquua A, e xaxofi-.nN6o ror{(e O6pauaroulero Cflos l{osOfi saBHcI-{r

R HCK,rrrOqHTeJrr,HO CttlsUOfi CTe[eHa or KOO00HI{HeHra nOr,lOu{esas (v.

OAuaxo, rag KaH [JIorIIocrL MarepI'IH BHylpg o6pauarcqero c,/Iofi Hoeoli

HaM @agTrrqect<H HeH3BeCTHa LI TaK KaK yC.TIOBI{fi IIOHLI3aUI'IH H BO36y}KAe-

HLI,I aTOMOB Tard TaKII(e AOCTaTOTIHO xOpOilO He I{3BeCTHbI, IvIbI O Be,/II4-

qliHe rt.i M6lr(etvr CKaBaTb [OI{a Oqegb \I3J]O. fIOelOlrS, N{bf BLIHyX(AeHbI

ErrH ApytrM []rreM. A nnneuuo B .u,a/IbHeia[IeM Hac 6yAer HHrepecoBarb

ra Cr,rJra, O6yCIoBneHHafl AaB/IeHHeilI pa.4,I4 aU,afl, I(OTOpafl AeiicrByeT Ha BCro

MaTepEio, paclo/Iox(eHHylo BbIII]e Hel{oTopo|o ypoBHq r:ro, Koropblft Mr,I

e 4anrneiirueM 6yAeM OTO)I(AeCrB.IIflrL C )rpOBHeM OrAe,IIeFIHf o6ono'I([.

B Aantnei:rruetd MbI 6y4eu Ha3blBarr, ero KpurHt{ecKHM ypoBHeM.

VKaSaHHafI Ckfia Pcr,, paCCqHTaHHarI Ha eAHHHIIV I,{OilIaAH, MO)KeT 6bITb

3arrHcaHa c/le^yloltlt'Iu o6pa3oM: 
or Ro

L .l' dv .l'F nhuc,dt'
o, 

- -9 -Jo -| ,.o 
c

rAe sgaqoK c np7 Pl, uoCraeteu BBHAy rol'o, qlo IIoKa MhI o6cyxAaeM

O6ilICC, A i{E CC.IICKTI'IBHOE AAB,IIEHI4E PAAI{AIIHU' Rg €C'I'b BHEII]HI'I,i PAAHYC

o6paua0uero cJlor.

KaX nnu yXe yI{aBbIBa,IIH, CIIeKTpOCKo[HqeCKHe flBJIeHHtI, Ha671IoA,aIO-

111gecfl rrOCJre MaKCI..IMyMa fpKOCrI'I, MOIyT 6sirl BIIO./IHe yAoBneTBOpI{-

TeJrbHO O6tsCgeUu, eCJIH TO.IIbKO npeA[O/tO)ItHTb, qTO BHyTpeHH'Iff rpa-

Hrrr{a O6oloqxu (o6onouen), orAeJlflIolqeiicfl or Hosofi, pacrono)I(eHa

BrryTpH O6paqarcUero CJIOfl 3Be3AbI. EOnee roro, Mt'I yBTIAHM Aa/Iee, qTO

B cJlyqae NHer 1934 orAe'rltrrrlcb or 3BeSAbI JIIIIIIb CaMbIe BHeITIHHe qacrH

ee ilpOrrrlI(eHI{O[O O6paqaiOulerO CJIOfl, Ta11 r{TO ts 3TOM C'[yqae, A/If

rpaHr.rllbr OTAe,,IeHLIII O6O;IOqxa C HeCoMHeHllOC'lbm CO6"IIOIa"1OC6 Hepa-

BeHcrBo 
\<<{ I (1.6)

BenUqNga cd S4eCu I{ B LaJlbHeitureu eCTL O[THqeCKafl TO"Iilla, IISMepeH-

Hafl Ko3ooIIu,I{eHroM o6IIIelo norJlolrleHlrfl' B csqsu c sTHM HaMH II IIo-

aru"n", uruuo* c. EcflH o.4,HoBpeMeHHo c ycnoB[eM (1'6) nxneiiuafl roJIIr{H-

Ha Ar Tofo Cflofl, KoTopblfi oTAe/IHTCfl oT HoBoii [oc,'Ie MaKCHMy\,{a, Ma,,Ia

ilo cpaBHeHI.rIo c Be,,rHqr{r{aMl{ ro 11 Ro ('lro' onflTL-TaI{rI IlMe"(O MecTO

"-ary"." 
NHer 1934), ro BHyrpII c"Iofl Ar:Ro-ro Be/InqHHa F' 6y'qer

rpaKTHr{ecKrI rlocTorl6gofi. Btopoe yc,{oBl',Ie' Kacarculeecg Ben[tIHHbI ar,

MolI(Ho IIepe[[CaTb B BI,IAe cneAyloqero HepaBeHCTBa:

(i)':(&;.)'*, (1.7)

fipe4rrolarafl crlPaBeAJIuBocrb

ilepefiI,IureM raK:

pc

o6oux HepaBencrB (1.6) n (1.7), l,rsr (1.5)

F;ccud'v. (l.B)

(1.5)

6

- 
7C\-7J

0
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q (l.B)

( l.e)

!,anee, ortrrb-raKn B cBflgr{ c (1.6), ne.ruuuuy zF, Mr,r Mo)r(eM npudtn-
xeuHo 3aMer-rnTb seruqanor? zr01, rge a0v €crb rroror{ Soroc$epuqecrcr?
HenpeprnBHofi pa4uaqur.r BHyrprr cnos A/. Ecnu nd, ecrb rorox y 

- pa-
'\ua\wu, tls.rlyuaeuofi $oroc$epolt (na ypoBHe r:ro),, uu dy4erra r.rMerb

xlr:n(f, (i:)' ,

ft"
rtr:\ k,pdr:

l1

(1.10)

r$e rp- paAl{yc Qoroc$epnr, xoroptrrl B cryqae HoBLrx 3Be3A rlepe4
Mar(cr{MyMoM f,B/rflercfl AocraroqHo pe3ro $urcuponannurra [9].

!,a.nee, BbrHeceM r{3-lroA rznrerpa/ra no reopeMe o cpeAHeM, cpeArrroo
Berurruuy r$. TorAa nonyqr.rM

H"= i (':)';io^
0

il.l l)

(r. r2)

(1.13)

6o,nouerpuqecKas

IIo onpe4eter{H}o

a TaK)I(e

L:A*rIaTX,

rae Tr-e@Sexrunuaa reMneparypa Honofi n L*ee
cBerrrMocrb. Cae4oaareJrbHo, Irlu 6y4eu r.rMerb

irt,o,: "rt,
0

tr- ( r .14)

o4uaro, noJryqafl rfropny"ry (1.14), Mr,r He yv,ri.r oco6eHHoc,r'H r-xouru-
HyyMa' r. e. rofi o6nac'ru, i{oropafl pacnoJro)r(eHa 3a rrpeAeJror{ cepHH
JIarTuaua. BosvoxHyro po.ryb Z-xourauyyua cneAyer o6cyArzrr, oco6o.

B canolvl Ae,Ie, ira6,rrc4euafl [oHasLlBaror, qro ol]ruqecKaf roJrula
or"u,eflflIoulHxcs o6o,ro'Jer B IIeHTpa,rrblIbrx rracrgx a6cop6quoulg,rx "rrttunf,
cepuu Ea"ttuepa no BCnHoNr cryrrae Ha Mlloro 6o,u1,ure, rreM eAHHr4qa
(cu' S 2). Ho 9ro osnaqaer, ecrpr rjcnorr,soBarb pacflpeAeJreHr,re Eo,ar,quaua
AJIfl HHTCPECYrcIIII{X HAC TEMIICPATYP (UCPC4 MAI{CI,IMYMOM CIIEKTPbI TIZ-
non .4, F), uro He[ocpeAcrBe[rHo 3a [pe,qe,,roM cep]il4 Jlaiiuaua (v:vr)
Be./rurrlrHa cf"r, rarNe Ha MHOIO 6o.tr,rue, rreM eAr.IflHrla. iloeroray F,tn v)- v ,
BO BllyrpeHr.rllx qecrrx orAerffroxlllxcfl o6o.[oqex Moxel' HMerb Mecro
He HepaBeHcreo (1.6),. a nporuBorro,roxuoe HepaBeHcrBo

"{>r,> l'
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C,te4onareabrro, 3aMeHt nF1 ua nO, sAecb He Moxer 6uru nponsBeAeHa.
I,Iuaqe roBopff, r.rHrerpaJr e (1.5) AoJI)r(eH 6srrs pas6xr Ha ABa cJIBraeMEIx

(1.i6)

a Ao,rrlri.rx 6urr npolt3BeAer{a o(er{K[i pona iia](Aoro u3 01'Hx cfiaraeMblx.
B .racrltocrt, rrycrr, ocyqecrB/rsrorcfl cneAyICUlHe IIpeA[ocbIJIxu: a) nycrr)
rrourorqeHr.re paA[raqr.ru olpeAenffercrr ro,'rbr{o tsoAopoAoM; 6) nycru e o6oux
crraraeMbrx Qrznypuoii uro6xn (1.i6) F.t:B^t (Iu), lle B, - Qyrixqilr il.ryan-

i(a c reM[eparypofr 7o; s) r{ar{oHerd, flycrb reMileparypa, exoAsrlar e &"
o6oux c,saraeMbrx, ecrb ra lr{e reMneparypa Ir. Tor4a Mbr 6y,len [IMerb

oo

,f B, (ro) ku(Ts) d't
Vr._
'y'1

.f Br(Td kr(rs) du
0

ry 5.0,

Taxnu o6pa3oM, B AaHHoM c/ryqae BHeceHEe JIaIiMaHoBCI(oto KoflruuyyMa

B BeJrr{q[rHy Pl" oxasHeaercn 6oree cyu{ecrBeHHblM, qeM BHeCeHI4e ocranb-
Hoii crreKrpanbHoii o6racru. OAuaxo B npHMeI{eHI.II{ K paccMarpuBaeMoil

HaMI.I o6onoqKe, orAeJlflIoueiicfi or Hoeofi, 3To, KoHeqHo, I{e rar. Bo BHyr-
peHItHx qacrflx eroit o6o,toqxn LIMeer Mecro l-IepaBericrBo (1.15), a tro-

sl'oMy, ecJIH AJIfl qacrol' 0--(v(vl [IMeer Mecro paBellcrBo F.,==8.,,170;,

To A,'Ifl r{acror v))vt Ber'II{qHI{a F, suauu:renbHo Menbure, qeN'I 8.,(f,r). 3ro
rrpoucxoAar 6,rarc.r4apr roMy, rlro B AaHHoM cilyrlae (ann , ) rr) o6parnr,lfi
IIoToK paLwat\ww cpaBHLIM I]o Be.rIHrIItHe c [ptIMbIM TIoTOKOM pAAI'IaUI'IH.

!,,rn .narilaaHOBCKOtO KOHTnHyyMa IIOToI( Fv MOx(€r Crarb CpatsHI{MtIM

c ^B., (?"r) Jrurrrb ,r{,'Ifl Hal{6o/tee BHeIxHI{x o6,nacreii o6o,'IorIKH, paclrono-

x(eHI.IEIX oltOno r:Ru. O4Haro R OTHX o6,'IacTtlx IInoTHoCTb I{aTepHI{

OTIIOCATe1LFIO Ma,lia' 17' C,'IeAOBaTe/IbHO, B,'lIIflI'II{e }IX .Ha ne'tilttltHy Pf.
6y4er rai(xe r,{a,lrblM. Taxaiu o6pasolt, e (1.16) Bropoe c/lalaeMoe Suryp-
soft cxo6ru l{ox{e'r crarb Aax{e MerIbIrIHM, LIeM rtepBoe. CoBepu€IIHo oqe-
Br.rAHo, rlTo oTOT RbIBoA 6yAet JII{Iui, ycu/teg, eCJIH rlol,[oueHl{e paAI.IaqHw

ofipe,qenrrercfl He'i'or'Ibl{o BoA,opoAoM.

HaXOgel(, HeO6xo4nnno CAei{aT6 el11e C/IeAytoil{ee Or{eHb BaxHoe 3AMeqa-

gpie. B BbI[Ie Ir3,]IO]r(eHHbtx coo6paxeHl{flx cql.{Ta,'Iocb, .{'i'o HI'ITeHCEBHOCTL

HerrpeprrBHor.r pa4uauuN, llslyuaer,toii sees4ofi, 3a IIpeAer'IoN'I cepru .Ilaft'
r\IBH& ffB,rrflercf HopManr,uori, 'i'. e. HI.IKaKOIO y"UlrpasHo,rleroBoro Hs6Hrxa

B cnerTpax Hossrx nepeA MaKcI,IMyMoM He cyuecrByer. B rou, tlro 9ro
rar(, Hac y,6ex4aer c/reAyrorrdee o6crosrerrcroo. /{eiicrBlire./Ibuo, TaK HaK

frepeA Mar(CIlMyMOM HOBbte SBe3AbI O6laAarcr BeCbMa [pol'fl)I{enHbIM

O6paqarculnu C.{OeM, TO lrpggyrcTBLIe y,'IbrpafIlo,{erOBOlo II36bITI(a

o6fl3arenbHo Bbr3BaJIo 6iil selteHl,Ifl trHTeHCHBH6I;I 0JIyopec(eHIIu[. OAsaro

na6aOAeuufl yI(AgbIBaIOr, qTO gMECCHfl B CneKrpax HoBIrlx 3Be3A fiepeA

\,IaKclIMvMoM BecE,Ma cfia6a, IIJII{ Aiix(e coBceM orc}'rcrByer (coornerctreu-
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ribre Aai{r{bie ail{erorcrr B p{.i6ore aBI oDt [B], $ 2). Kpor,re roro, qac-r'o

cleKrp rroBhrx 3Brl3A, (lepeA uaxculrynor,i) MsJro orJHqae'r'cfl no ceoefi
aos6y>x4eHHocrH H }roHrr3auall or o6H.JHr,rx 3Be3Ar{brx c[exrpoB coorBeT-
crByroulIzx nogr,,laccos. I4s Bceto cKasfiHHoro c,rr€4y91, trro Br]fiflHlze
,rafinaaHoscr(oro Kolrrrzriyyr,ra Ha rorrHocrb nc,TyqeHrior2 cpopuynrr (1.14)
rle Ao,I)I{HO 6ttta 60,ulura,u. B sax.{ro,reHlle cJre,(yer HarioMHLITb, rr,r.o,

crpofo roBopfl, rfopvry,ra (1.14) crrpaBeAJrHBB .r'rr{rub rrpu Br,ruo/rHr.rMocrr4
o6oux HepaBeHCrB (1.6) vr (lt7). O4uano coBepuerrHo orreBHAHo, rrro,
nocxonb(y orAeneHr.re o6o,ro.rex npoacxoAr.Ir BHyrpH o6paqarorqero c.rrofl,
Ilocro/IbKy orr(,rloHenurr or HepaReHcrea (1.6) ue Mor5,1. Surs cyqecl.BeH-
HbIMI{.

HaxoHeil, ecnr.r He co6.irro4aercfl HepaBerrcrro (1 ,7),.ro n rlopiuy,ry (1.14)
M[,r MOX{eM BBOAr,rrb HeKOTOpOe CpeAHee Sfrflqer{xe AJrrr MHoxr{TeJrs trplro)2.
Orua6ra B BeJHqr.rHe Pi" 6yler or sroro raxx(e se6onsruofi.

Teuepr urr nepeii4eM ri paccMorpeHliio Bonpoca o cener(raBHoM AaBne-
HI.I[ paAuar{aH. BseceHHe ce,rrexl'r.rBr{oto AaB/,ieHr.rfl pa/lgflr{Hp{ o11peAerqercrr
rri{TerpaJroM

A.'-' \ P--,",,t|v.
J
(,

rlpx arovi ilibr AoJrxnbr LrMerb B Bru(y, q'lo sHTerpa/r e (1.17) yqr{rbrBaer
BCe JIITIHHI{ not,'ioueHHtl, cyxrecrBylouHe B c[eKTpe 3BesIr]r. Hau6o.nruag
TpyAHOCTb, KOTOpAfl BO3HIiI{AeT tIpI-I Birr]i.IC,rreHr{H oToro uHTerpafla, cocToaT
B TOM, rrro Mbr @axrnuecxlr HHqeto ile 3HaeM c Ko/'rHqecrseHHoti Toqr(u
3peHr{fl o iloroxe F.r. Iioro:< F, r 4auuofi roqKe o6paqarou_teto c.ryofl
r,fo)r(er 6r,irr uoayqeH ,'rHrrrb B pesy/rbrare perrreHHs scer:i r{cK.rrroqHTeabHo
c.[oxHoli npo6,reulr notJror]teHHrr H pBCCeflHr.Ifl paAHarrEr.r. B qacruocrn,
Tpy,4,HOCTb yCyry6,,rrercfl Ter/i o6croqreIE,cTBoM, rrl4c'ro t{areil{aTr{qecl(or.o
xapaKTepa, qTo Mbr i{r{eeM Ae,{o c [poTs]KeHH],rM o6paularorq?IM c,rroeM,
TAK qTO C/IEAYCT NPI{HI{MATb BO BHHMAHHC I{PI.IBI.I3IIY COCTAB,{qOqEX CrO
cJroeB II, TeM Cat\{l,rM, prcxoAl{Tr, H3 caMol'o O6Udero ypaBHer-rHrr ilepeHoca:

cos g" d/, sjrr [] d1.,

7;: 
.- ';,.' ;i ='- -(/r,-i 6',)1, + (1-e,)o,/, {e',o',P'',t,- k.,I}.,, (1.1s)

lAe

.'' , i l, :':' ,.J r,:
(1.1e)

3 BennrIHHa ev ecrb xopoluo l.rseecrriulz Ko,(./rl{3troHHrtr mgoxarenr,. o4Ha-
r{o rroMHrvro yxasauuori rpyAHocrri cyuecrByror raK)r(e Apyfr4e, rJraBHr,re
II3 KOTOpbTX TaKOBbr:

a)'Mrr Hnqero He 3HaeM o saxoHe rr3MeHerrafl Bu c r.
6) n'tst Hac coBeplneHHo He I{3BecreII 3aKoH pac[peAeneHHg rL,lorIIOCrH p

e o6paularculeM cJroe, a, c/leAoBare.rrbHo, Mr,I Hllqero I{e MO)KeM CKaSarb
o cocrofiHlza uoHllgarlr4x e xax4ofi Toi{Ke c,lon }I, c,TeAoBarenbuo, o Be.rIH-
tIEHaX or, fr, H e.r.

10:l
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n) Buorrue tso3i\,1oxcro, tITo BHyrpli oOpauiaiorqero c,rog Hosoli nepeg

MaKCr,rMyMOM CyUlecrByIOT,q,oflonHureJlbHb]e i{o,IIJra3EoHHbIe IIpoqeccb]?

roropble 6yayr yBe.IIHr{HBarb e.r.

r) He prcr{Jrroqena Bo3MoxHocrb roto, qro 6laroAapfl nporsxeHHocru
o6paularou{ero c,Tos B Herd Htpaior H3Becrliyrc po/Ib npoqeccu rp,,lyo-

p,ecqeuquu. Oun Moryr He ,q,aBarb saueraofi 3I{HCCHH H reM He }deHee

BJtflflTb Ha Be.lLtqLIHy IIOTOI(a Fr, OCO6enHO B qeHTpa.IIblIhIX qaCTfX ,rtu:nait

rol,[oxleHIts.
4) {anee, B paccMarpuBaeMoN{ c.Tyqae MbI He IlMeeM craruqeclcoft

r{apruHbr. Hanporue, BCe Be,{ur{HHhI, BxoAflIIIue r ( 1 . 18), }.{eHflIorcr co

BpeMeHerr, B .IacrHocru, peureHl{e ypaBHeHIar (1.18) cJleAyer rpoBoAI'Irr,

coBMeclno c perreHl4eM ypaBuelrux (1.1) H c peruenueM ApyrI'Ix ypaBHe'

uafi (nanpuuep, ypaBHeII[rI He[pepL,IBHocrH, ypaBHeHHfi auepruu). Kpolrae

Toro, Ao,r)r{eH 6urr, LIsBecTHbIM t<oHKperHbIil MexaHHsI\,I paculupelrgs

O6paularoqerg C,TOg. BCe erO, I{OHeqHo, BBOAIIT LICK1IOTIHTeJIbH5Ie AOIOJI-

HHreJrbH bIe rpy,[.HocrH.
e) Ilocleguax 1I npuroM BecbMa cyI(ecrBeHHa, rpyAHocrb cocrol'Ir

E C/reAyrorqeia. I{oaQSHqlteHT Ilol,rlorleHllfi BI{yrpH Jrqtrll4w, 6!, xoToput?

BxoAr{'r. e (l.lB), o[peAeJlflercr TaKHMH Saxroparrau, KaK repuuuecrul:i

4onn.rrep-aQ@exr, ecrecrBeHHoe 3aryxauue, a$Serr Lllrapra H r. A.

O,sHaxo coBep1gel{Ho gcgo, tITo B o60rorIKax, oKpyxarc111gx HoBbIe

3Be3Abrr rroMHMo repMHqecxoro (MI{Kpocroultuecxoro) 4onnnep-a@Qexra,

Aon)r(eH cyrqeCrBoBarb raKxe H MaKpocKonB.Iecxuii lonn.,rep-oSQexr.
B CaUOlr AeJIe, HeT HI{KaKOrO COMHeHIlfi B TOI\{, qTO B CHny BBpbIBHOIO

Xapar(Tepa CaMOTO npoqecca BCIIEiIIKH HOnOfi, oTAeJIbIIble qaCTLI paCIxH-

pflrorqeftCfl Ao r{aKcrMyrr,ra (rE B MoMeIIr MaHcHMyMa) o6o7lourn ABI{x{yrCR

C pa3nprrlHott CxopOCrso. klua.Ie rOBOpfi, BHyrpI'I paCCMaTpI{BaeMOlo IIaMI.l

06pal]tarcI]lero cnofl Ao.IIxHa CyuIeCrBOBarb HeKoropaff ALIc[epcHf cKopo-

Crefi Asr.rXeHlifl MarepI,IH. npaBAa, OTHOCHTeJIbHaI y3OCTb ngHuii nOrJIOIqe-

HHfl B coorBercrByloqyrc srloxy (cru. [8] ) 1'oBopl,Ir HaM o roM, rlro 6olr-
uroii A.ra ,r{HCnepCArI 6urs se MoXeT. OAnaxO MbI He. AOJI5HbI 3a6steatr,
qTo yI(a3aHHafl y3OCTb ecTb y3ocTb rILIcTo oTHocuTe,/Ib}Iafl v rITo npI'I Tex

ultpr.rHax, KOropbIIuH o6,rraAarcr a6COp6qzouuue IIL1HULI nepeA MaKCI4My-

MOM, ArrcIIepcHtI B BO3MOXHLIX MaI{pocKonIiqecKHx CHopocTtlX Moxer
Ha MHoro rrpeBblluarb o6uutlyto Ao[nJlepoBy IIrHpnH]r Avo. C lpyrofi
cTopoHbr, yqecrb 3ry MaKpocKOIIUqecI(yIO ArlClepCAIO B I{acToflqee BpeMfl

npeACTaB,'rfleTCs COBeptrleHHO HeB03MOlttHbIM. fIOerOlty B€.rIHu?IH3 6r,

a .CneAOBaTe/IbIIO, I,I BeIHTIHHa Fr, OT Hee SaBL{CflIII,af , tIBJIqIOTCg, B CyU{-

HOCTT.I rOBOpfl, Be,II[qI'lHaMH BecbMa HeoIIpeAeneHHL'IMH.

Hexoropue TpyAHOCTLi H3 BLIme repequcneHHblx qB.IItlIoTCf IlecbMa

Cepbe3HbrMu, u Ha HI-IX AOJIII(Ho 6urr o 4allneiixleM o6paiqenO OCo6oe

BHr.rMaHr{e. [lOKa lr(e MEI BbIHyll(.q,eHbl I'I 3,4,eCb OlpaHHquTbCn CaMbIMl'l

[peABapr.rreJIL,HbIMI,I coo6pa)i(eHVfrMu, Kax u B [peAbIAylIeM cflyrrae, Hac

6yaer HHrepecoBarb ceJrer{r}rBHoe IaB.rIeHi{e pa/{uaIIHI.I Ha BCIO MaTepl{rc.

paClOJrOXeHHyIg B O6paulamu.eM CJIOe, BsIIIIe KpIIrHqeCKOro ypOBHf r-ro'
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llpe4no;ioxnrr,r BHarraJIe, qTu ,\{e)I(Ay ypoBHeiVi r:.ta u rpo,ocrlepoii
He cyuecrryer roo6qe uuraxoii uouou{arculeft u pacceHRaroueii naare-

puu. fia"lee [peAno/rox{r{M, uro H B AaHHoil{ c/Iyqae }IMeIor Mecro Hepa-

BeHCrBa (1.6) u (1.7). Toraa cr.rrry Hf., xoropan 4eftcrnyer Ha BCIo Mare-
pHrc, pacfloi'roxerlHyro tsbIrxe ypoBHfl f :f y Mbr Moll(ei\{ eHqi{cnars no

$oprvry",re Mar-tr{pr t5]. B Hailrrx o6osHa.IeHliflx 3ra c[.[a 6yaer paBHa

Ill": ( 1.20)

Hor", ta*xe r(ax v P'r", paccrrrrraua Ha eAHHI4Ily rrJIouaAI{. ll erorl ipoprrnyle
o - IlocrorrHHarr flJrorHocrrz H3Jryqesss. BenaqI-IHa '4 ecrb I orHocuTenbHafl

Ao.rsrofi Soroc$epuqecxoii aHeprrrr, I(oropafl or6pacunaercr Hasa.u,

uauerl o6o"[o,rrori, Ar:40*ro, Bo BCex cosAaBae],{brx e}o a6cop6Uaou-
Hr,rx JruHlrflx. Mnoxure,rs (rr/ro)2 see4eH Han,ru luls roro, qro6u yqecrll
yAaJIeHHe o6o.noqru or iporoc$eprr.

Qopvtl,;s (1.20) BbIBeAeHa Max-Kpr.r ilpIIh,IeHHre,{bHo K cHJIsHLIM a6cop6-
uLIoHHbrM ltrqtlsw. O4Haxo aBTop uacroaqeii c'r'arbll [or{a3aJr, rtro oHa

He coAep)Kr.rr 3aMerHoi.t omu6xn H tipl] BBeAerrHH c,'ra6ux nuuuft [18j.
llpuunnraa Bo BHrzM0Hr.re (1.13), rpopuy,ry (1.20) Mbr r\{oxeM rrepenn-

CATb TAN:

ni":!- !,
,17tc t'O

!.nrt (7)'

fi.21\

Tenepr, Mbr AoJrxrrr,l ocso6oAarbcs or cAenauHoro HaMH orpaHHrreHnfl.
Mu npe4noilomtwJlr, rrro Me)KAy Sorocrpepof.r n roli o6oao'{xofi, Koropas
oTAeJIHTCTI OT 3Be3Abr, IlofJroxlarcxlaff H paCCekBarOU{as MaTepHg noJrHocrbro
orcyrcrByer, O4naxo oro, KoHerrHo, He rax. flpucyrcrnne raxoli rrlare-

pur Mo)r{er oqeHb cu,rrbr{o rroHr{3arb Benr.rrruHy I{i^, waxonr,rMyro corJracHo
(1.21). B coorBercrBur{ c ornM Mbr tsBeAeM uexoropnfi MHoxareJrb to,

xoropnrii 6yaer yqxrbrBarb laxoe oc"na6,reuue. Tor.qa cn.na, o6yc,/roBneH-
HAs Ce,'reKrr.rBHErM AaBJTeHHeM pa,4HarIHH H AeiiCrSyrcularr Ha BCrO Mareplrrc,
pacilo./roxeHHyro Rrrure ypoBHs f :fs, 6y.qer paBHa

Por":Hor"'^ : 
=!rrTrC

oI
,3

(1.22)

iloayuarr roqHoe sHaqeHue .q,rs to B Hacroflrqee BpeMrr coBepueHHo
HeBoBMolr(Ho. il,tnt ororo HaM npuuuoci, 6r,r pasperxurb Bcro npo6;lenay
pacceflHufl - norJrour,eHas paAr.iaqnu r o6paularculeM cJroe l{osofi. B ro
xe BpeMt{, I{aK Mbr Bal.\e[r4, 3TO CBflSaHO C l{Cr(.[rcqr4TeJrbHbrMtr TpyAHoc',rrrMrr"
floerouy Mr,r Br,rltyxleHbr otpaHlrqHlbcfi B,qecb calrbrl{r.I xparxlaMrz saMe-
qaHHflMH. B qacrnoc,H, coBeplleHHo orIeBLrAHo, r-ITo Be.iIHaInHa o AoJIxHa
6urr uenr[Ie, qeM eAr]HHua. ,Ilnurt B iiexoropbrx cryqar{x oHa Moxgr
6sr,r' pannoft eAzsuqe (T'axue cJryqau, r(ar{ rvrbr yBHAuM B S 4, onpeAe-
JIeHFIO CyUeCTByIOT); e rO )r{e BpeMrr rr(,HCr{JrroqeHa Bo3r\ro}r(Frocrrr H l'aKHx
c.[yqaeB, I{or,q,a (o<I1.
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Ec.iru 6u Mbr r.rMenu .q,eno co crararlecxuM o6paqaroqr.rrvr cJIoeM r.r

'ecnu 6u noc.neAsr.ut 6u.u 6u He[porfl]r(euHbrM, ro AJrff ofipeAeJreHuff ro Mbr

MorJrr{ 6n npuriaenurr o6uuuyro reopuro [Uycrepa. TorAa, KaK netxo noKa-
earr, oc.na6Jrfirorqee 4ei.icraue Marepilk, pacuonoxeuuoft MexAy ypoB-
Hfl.MH rp H ro, xaparTepu3oBanocb 6tt Als, LIHTepBa/ra qacror dv eay.tpw
nur,wft no rro rqe HHfl cneAyloqr,IM orH orrre H r.Ier,r :

1ri)r
J1+-'4

o): (1.23)

(1.24)

('X),

i3 Qopr'ryne (1.23) (t"), ecrr orrrr,rqecxa, ro.,rqa loft Nrarepr.rH, Koropas
pacflonox(ena Me)KAy ypoBHrrMr.r ru u (r. (cl)2 ecrb orrrr.{qecraff ronrrda
eceft arNroc@epol, orpaunrrenHoft ypoeurrraw rp w Rs. Beru.rllHbr ro olpeAe-
,{eubr, KoHeqHo, xoa$@aqneHroM paccefl,HLtn. IIpu nrreo4e Qopuy;ru (1.23)
ocuoBuoe snaqeHue lrrpaer rrocroflHcrBo pe3yJrbrrrpyiorrdero floroxa n'F, ua
BCeX ypoBHflx.

O4uaxo, l'ar{ KaI( }1rrr HMeeM Aedtro c Hecral'r.rqecxoft u nporaxcenuoir
o6oloqxoj,i, Bgyrpi{ xolopoii f,, ecru {yHxuun r w t, }rcno,rrb3oBaHrie (1.23)
LIoII(er rrpnBecrr.r K Becr,Ma cepbe3HbrM ouru6xaivr.

Tenepa Nrbr oqeHHM orHocrrre.[r,Hyro po/rb ce.rrexTtrBiroro u o6ulero Aats-
,ireHl4fl paAr4aqr{ll. flpu eron Mr,r orrfl'r'b orpaHr.rqr.rMcr /i,aBneHr4er\{ pa.q,aarlxa,
geficrayrculrrM rra Bcro Marepuro, pacfionox{eHriylo Bbrrue ypoBHs t':t'o.
iloeronty Mbi Mo)r{eM Hcrro/'rbsoBarb $opiuy.,ru (1.i4) w (1.22). Ornocu-
'r'eJrbr{aff poJir, ceJreHrHBHoro H o6uero AaB,rreHtrrr paAr-rardurr 6yler rorAa
r3flo,ryHe x a pa KTe p}l3oBa'rirc, c/'rellyioir{Hl\{ oTHo[r eFIHeM :

3
1+--,4

3auerau 3Aecb )r(e, qro ecnn MexAy Qoroc$epofi H ypoBHeM r : ro rrorJro-
ularculafl H paccenBaroulafl MaTepHfl oTcyTCTByeT, H cJleAoBaTe.rrbHo, o-1,
ro HCKOMOe OruorueHrre 6yA,e' paBHo

(1.25)

lTxg roro .rto6rt npr{}ilegfilb tfoprvry,rry (1.24), llr,r /{oili{-iHbl sgarb 'I'pI{

BeJIHT{r..rHbI 4, ro, r'. Ocrauonptnncs Ha BeJILrqr.IHe 1. 3a6elat BIIepeA, yKa}i(ei\{,

rrTo B FrarueM cnyqae tserHr{HHa 1 ivtoxier 6rtrl, o[peAe/IeHa Ias ga6nloAe-

auil. !\nt oroto MbI A,o,'I)KHbI oIIpeAe"rIt{Tb no.[Hoe rlon'Io(eHI{e Bo BCex

a6cop6quoHuslx r'1HHLIflx npeA,MaI{cfir,Ia./IL'rtoto cflex'fpa cpa3y ]Ite rlocile
MaKCI{MyMa, Toquee, flepeA IIo.rB,'ieHI,IeilI ,,lJIaBHolo cnex:rpau. B e1or MoMeHT

[peAMaKcHMa.rt,nrtfi cfiel(rp 3BesAbI co3AaeTcfl B ocHoBHOM ronbKo IITO

orfl,e;rr.rBureficq o6onoqxoii (cr,r. $ 2 a 3). Onpe4e.,rna raKI'IM odpaeonn nean-
IIHHV 1 NPUXOAI,ITC'I, KOHEqHO, AOIrYCKATb, qto I,I A.[g HCAOCT}'rIHOfr ANYT
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Hac qacru crrer'r'pa (c l(29004) irorr'ror{euue E "irHHl{flx ts cpeAHeM raKoBo

)I(e, Kar{ H B AocryrrHort .racrfi clerTpa. OAuaxo oro Lottyu1eHue, lro cyu{e-
crny ueus6ex{Hoe, He Moiiier cHlIbHo noBJrurrb rra npff}lnMaeMoe Buaqer{lle

AJtfl "rl. K COXra"riesHK), BeJrlrquH)r "4 B CIIeKTpax HOBbTX 38e3A H, B riaCTI]OCT]r,

B MoMeHT, rrpeArfiecrByroull.tii trorrBJrer{taro r.iraBHoro cleKTpa, HHKTo He olpe-
,\eJrtJr. OAgaro o6urzri xapar(Tep cIer{Tpa i.r H}rreHCIrBHocrb Ire.rloro pflAa

it6cop6qlrouirux ,rlrnraii y rr.r[urrHol:i Hosofi rroKasbIBaIor, r]To Bo BCTIKoM

cnyqae Be.rrrlrrlIrHa ri B paccMarpuoaeusrfi Nroilrerll' He 6o.lrme, LreM BeJIr[-
r{uHa I B cireKTpax o6uquux cBepxruraIIT'oB cxoAlroro c HoBoft x"rracca.

lloua4uuouy, 6es 6o.usuorl ourn6ru rrr{ Mo}r{elr rrpnHflrb A,rrr rro/(cqeroB,
.rro rl < 0.05. B oruorueHlzn Be,TIHTIHH ro ir t$ Mbr He pacnoflaraeM [oKa Hur{a-

HLIMH AoCTaToqHO O[peAe,IeHHbIMLI KO/IuqecTBeHHblN{lI AaHHbIMII. O4UaxO
Her(oropbre ilolcrreTbl 3.4,ecb Bce x(e Molrlrro [por,r3BecrH. 3rH nolc.Ierbi
ilor{agbrBaror, qro [epeA MaKCHMyMoU 6.ryecra o6u1ee AaB,rreHHe paAr.raqau

Mo)r(er oKa3arbcff ropa3Ao 6o,tee SalKHbrM Saxropol,r, rreM ceneKTrzBrloe

/.(aB,rletrIlie paArlau[fi. B canaonn Ae/Ie, npHMeM B KaqecTBe npeAenbHbrx 3Ha-

n{eHafi: 17 :0.05 n "i:O.OS. TorAa IIofiyr{HM 1:afr<,t. Tax I{aK s 60,rr,-
rrrrzHcTBe clyrraeB Be,rIur{HHa (0 AoJIxHa 6rtTb sauerHo MeHbIIIeii, ueru e4H-
rii{qa, BeJIHuilHa ( Taxx(e oxagbrBaercq ruentueii, ueM eAHHHrIa. B ro xe
rlpeMf B pflAe c/lzqsgs (NLac 1936) Be,rIarII{Ha "4 6u,rra MeHbilre, rleM

0.05. Aa"nee, q naoxer oKasarE,cff ropa3/{o 6o.at,rueft, qela 0.05. Hamo-
Frerl (l) Mo)Ker Aax{e yAoBneTBopffTr, HepaBeHCrBY cu( 1. Bce ero [pr,rBe-

.(er K eule MeHbruuna gua.reHr.rsl4 (. O4riaxo, xorleqHo, He cne/Iyer rro/r-
irocTblo HcK"[rcr]arb I.i [poraBotro/roxHble c"rryr1a1r. B ueroropux, noBHApI-

MoMy, Herrlrrurl[rbrx cryqaqx Mo)r(er oria3arbcri ( > t.
B nacronuleM riaparpadte nar,i orpaHHLIH"{HCb catrbiM ilper,Bapure,TbHbrM

paccMorpeHreM rueHoB, BxoAruI,Hx B ypaBlrenae (l.i). Eonee orpeAeneH-
HbIe 3aI{JIIoqeHI{fl 3AeCb MO/(HO Cle"riarb J-iuIUb npli I'l3yr{eHI'lI{ [pOLleCCa

o rAeJreHHfl o6ono.Ii<tt.

.r{ !. OTIEJIEIIII] I'.]IAt]IIOffi OIIOiIOTI{tiI'tr Ii }l{}}[l]]IT ]IAI{CIIDIyMA H"IIll{l{tA

PassqcHal,{ coAepx(anre Hacroflulefo rtaparpa$a. Msr eN4e,,iu so Bee-
l\eLwtu, .rro o6rrqHo eAHHCTBeHHa.fl {' a6cop6uuonuarl cHCTeMa, cyul,ecrBy}o-
u{arr B crrer{Tpax HoBrJx 3Be3A nepe;, N{aI(cI{MyMou (npe4uaxcunna,rsnrrfi
cnexlp), 3aMeHrrercri cpa3y )r(e [oc"iie MaKCHMyMa 6onee cveqeuuofi, HoBori

a6cop6rlaounoli cacrenaoii, nocsuei'i Hassaure r.nasHoii cprcreMbr. lrasHaq
cr{creMa flBJrfle'r'cfl rroc,re N{ar{cHM)rMa rrauSonee ycroiiqfieofi a6cop6uuoH-
ruoii cucreuoii u ua6,rroAaercrl B c[ei{rpax Floeux o6uqso BecbMa rrpo-
/do.[)r{r{re"rrbnoe npeur (uo cpaBLIeHHro c Apyrr{MH cacreMaMrz, ua6,ro4ar,o-
trllrMr{cr rrocne uaxcuruyua). B coorBercrBHH c cyu{ecrByroq,HMr.r B

HacTorlryee BpeMrr B3I.[flAaM[ |.,-{aBHas cl,icI'e]ra, KaK MbI yxe roBopl{n[,
cBrl3brBaercrr c octtosHoii tr.taccoft Ma'repI4a, orAe,tasueftcg or HosoLi

* 06 ncx,rnqeullflx rr3 gToro npaBu,la cv. noueq $ ii.
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B MoMeHr MaKCuMy[la. 3ra uarepua, o6pasy]om,as o6uqso orr{oc}r'rerbHo
c$epauecxyro o6o"noqry, u ua6.uroAaercfl Brrccre,qcrBr4tt Bru,eyalrbuo a Qoro-
rpa@rauecru r{aK ryMaHHocrb, oxpyxarcuI,afi 3Be3Ay. PaccuarpunaeMyro
o6o"uouxy nru r 6yAeM B Aa.lr,Hefiurenr HasbrBarb ,,t.[asHoli o6o.noqroft'.
Mu yBWAilM Aa"IIee, rlro npoqecc npeo6pasoeaHr.u npeAMa(cl{Ma,ruuofi
cr{creMbr B r./raBHyro crzcrex{y cBs3aH lecserlurulr o6pasorvr c [poqeccoM
orAeJreHlzfl rnasHor7 o6onoqxu u c [poueccaMr.{, u Hefi irpoucxoAfluu4Mu.
B uacrosurer,r lraparpacle 6yrer pacclrorpelr nepnufi Borrpoc, a rrMeHHo

Bonpoc o6 orAe.resnu r,rasHoii 06o,ro.rKa. flpoqeccu, coBepuaroiquec,{
B y)I{e orAe,lnnurefics r.rrasHor:i o6o,,lo.rxe H rrpr.rBoAsu1}Ie K rlosB,'reHlrrc
r"{aeHoft cr{creMri, a rai{xe t< r{cqe3HoBerrr4}o npeAMaKCVMa,rIbHorl cucreMr,r,
6ylyr paccMorpeur,r s $ 3. Haxoseu, Bolpocbr, cBffsaHHbre c o6pasoBaHuem

aaQ$ysuo-r.lcxpoBoro crei{rpa 14 Brop}rqr'rbix cuc'rer,r, 6y,qyr paccr,IorpeHbl
e$5r.r6.

3Aecr, H B AaiibHei.iruel,r, Be3Ae, Mbr 6yAer,i rpeAfloirararb, qro orAe-
JreHr{e rrasuoia o6o,ro.lxra rrpozcxoArrr BHyrpH trporfl)r(eHnoro o6paqarc-
urero c,,rofl, or{py)Karox-{ero fiepeA MaKcHMyMol,r Hoayro. C.reAonarenrso,.

ur,r 6yAeu cqHTarb, qro olrr.rqecKafl 'ro.[ula t$ or4e,rrarouefics o6o.noqru
yAoB,rerBopfler HepaBeHCTBy (1.6) u,rru, Bo BCsKoM c.[yqae, MeHbrrre, qerra 0.5.
To.ryrxo rat<oe [peA[oJroxeHHe Aaer HaM Bo3MoxHocrb ecrecrBeHHurra o6pa-
eoN,r o6:bgcHr4Tb r{IrreHCHBHbre lrporleccbr rsr6pacsinaHNr Marepuu, sa6,rrro-

AarorqHecfl ' nocle MaKcr,rMyMa.

[a"nee, rrrsl 6yleu clrr]rarb, qro rrepeA MaKCr.rMyMoru 6necxa o6paqarc-
quli c"ror:i, oxpyxarcqnii xax4yto Honyrc, flBJrflercr orHocuTeJrbHo He[pe*
pbrBHbrM (*r roBopr.rM orHocnTeJrbHo HerrpephrBHbrM, TaK Kar( cnegyet
yrIHrbIBaTr, pa3/II'IqHOro poAa HeoIHOpOAHOCTII B paC[peAeJIeHI{H MarepHH

ero cocrasrgroqeli, a c,'reAoBareJrbHo, JIoKaJrbHbre nycrorrr). Coorser-
crByroudafl apryMeHTaqr,rf B AarrHoM orHoueHHI4 HSJroxeHa aBropoM B ero
rpeAbrAyuderi pa6ore [B], S 2.

I4cxognuvr A.irr Bcero Aa"lrneiiuero rBJrrrio'rcfl creAyroqlre /{Ba lroro*
)I{EHHfl:

a) B rvroMeHr MaHCHMyMa flpr{oclu @orocSepa y rax4oii Hoeofi'
lepecraer pacrxapflrbcq i.r 3areM HaguHaer cxnMarbcfl. 3ro c ,u,ocrarorr-
uofi y6eAHTerE,Hocrbro 6ulo uorasauo flafixor l7l. Pacmupenuervi @oro-
cSepu u noc,,reAyrouluM ee c)r(arr{eM, co6crseHHo foBopa, u o6ycnonaeuo
CAMO HA"IIHI{HC IVIAKCHMYMA gPTOCTH Y 3BE3,q,bI. /IPYTUC BOSMO)I(HOCTH 3,q,CCb

BecbMa Ma.rro Bepoflrgbr (cu. uanpnrirep, [B], $ 1). BoupocoM o roM, rrorreMy
B MOMeH'.r MaI(CHMyMa BeJrIiqUHa rp AOC',tVtaeT MaKClrMyMa, Mi,r CefiqaC SaHrr-

Marbcfl ne 6yleu. Hero'ropue coo6paxteu:atr to A,aHHoMy Bonpocy 6ylyr
HsJrorr{enL,r IIaMH B Kor{qe Hacrorruero naparpa6a.

6) Ha6,rroAerllzfl trrorasbrBaror, rrro cMeur,elrue tugg.it [otJlouleHltfl B

npe,u,MaKCHMa.[bHoM cnexTpe IIoc,/re Mar{cHMyMa }.r3MeHre'rcfl, noo6ule roBopfl,
Mano. I-.rangrre H3MeHeIIIIfl, llc[LlTbrBaeMbre grl{Nr crIeI(TpoM nocJle MaKCI]-

MyMa, cocToflT'JIIilIb B TOM, r{'ro rrHul{ fior'.1roilIeHl1fl, ero o6paeylorrlHe,
lraqHHaro'r cra6er'r r.r BCKOpe Hcqe3alor.
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C 4pyrofi cropor'rbr, caMo cyudecrBoBarrr{e pacclrarpanaeMoro c[er('rpa
llepeA MaKCHMyMo.lr o6yc,roe.neHo cyqecrBotsar.rpreM nporffx(er{Horo o6pa-
rqanu1ero c/roff, orpyxarouero HoByro BRe3Ay. We crasaurroro cneAyer,
(iTO BI{EII]HIZC qACTH YKA3AI{IIOf O C,{Ofl IIPOAO.,'I}KAIOT TIOCd'IE MAKCI{MYMA

-yAanflTbcfl o'r' 3BeBALI H npIIroM i{exoropoe BpeMr npuMepr-ro c rofi x<e

cr(opocrbro, c roropoii oHLI l(BHI'aJrI{cb HeflocpeACrBeHHo nepeA MaKCr.{My-

MoM H B MOMer{r MaKCHMyMa, Onqrs-rarr.r reoperu,recKoia ur{reprrperar(Heii
AaHHoro rlax,a MbI BAecb saHllMarbcrr He 6yleu. OAuaxo c/reAyer orMe-
1'LITb, r{TO BpeMfl, [poTei(arcqee [{e}KAy MOMeI{TOM MaKCLIMyI{a u MOMeETO\'I

acqe3HoBel{nfl IIpeAMaKCBMa,rrr,r-roro cIeI{Tpa, 06sr.lr.lo Becr,Ma r.re BerTprKo.

{1osrolly, ecJru Bo BHelirnrzx qacrflx o6paqarorqero c,,rofi A,arrnofi Hoeort
cyqecrByror Aaxe yMepeHnbre ycKopeHnfl, tt' HsMeHeHue cKopoc'tr.r 3a yr{a-
:auuuft [poMe]r(y'rol( BpeMeurr 6o,,luulrl,t 6nrl ne Aonxuo.

Ha ocnoeauun o6onx paccMorpeuHbrx ilo,rroxeuuit a) a 6), nr,rreratoulax
irparTr.rqecKla lls Ha6arc4eHuii, Mr,r N{o)r{eM cr,e,,rarr, c.ryeAyrcu{nft BbrBoA.
3ror sHuoA cBolurrcfl K loMy, Lrro B MoMeHr MaKCr.rMyMa, a reM 6onee
iJ MoMeHTr,r, 3a rlrrM c/IeAyroulue, r o6o,uo.tKe, oxpylraloqefi nonyro sBe3Ay,
r.rMeercfl BecFrMa 6o,nuuror.r rpaArrelrr cropoc'reli. Tar, nanpaMep, B MoMelr.i.

MaKcHMyMa re rracrr.i o6paularoulefo c/ros, KoropHe nprlMbir(aror Hetto-
cpeAC'[BeHrIo K @orocSepe, o6,laAaror rro orHorueHaro K 3BesAe, BecbMa
iua.ryofi cxopocrbro. Halporun, BrrerrrHr{e qacra o6parqaroqero c.rrofl yAa-
;rflrorcfl or BBe3Abr npuMepHo c'r'oii ire cxopocrbro, c xoropoii oHH LBH-
ra,rrucb lepeA MaKCHMyMonr, conepueHHo oqeBHAHo, qro rtocne MaKCr.rMyMa

rpaA[eHr cxopocreii yBe/raqrrrcfl eule 6o,ature, raK KaK re[epb cporocQepa,
a c.rreAoBareJrbHo, H IIpHMr,tr(arcUIHe r ueri nuyrpeHHHe r{acrH o6paqaroqero
c.ilofl rlar{I{Fraror ABnrarbcr B Ha[paB,,rerrull K rre]ITpy 3Be3Abr. Aalee,
[OCKOnbI{y MbI I,IMeeM Ae,'IO C rasOeOfi cpeAoit, CKOpOCTT, ABr.rx(er-rr.If O.t.AeJr,-

nlrx o.{eMeHroB, cocTaBJlgroulax o6paqarcrqnli cnoi.i, 4o,rxua a rax4ufi
MOMOHT BpeMeHr.r rr3Mer-rfrr,crr c pacc:TorlHr{eM r }re[pepbtBHo H Brlo,lrHe
ilJIABIIO.

BHsoA, rorbKo rrto naMH cAenaHHuii, Mbr Ao,tli{Hr,r rerrepb cotlocra-
B?rrb c ApyrLIM cpamon. A nnaertuo, lIarIoMI-ILIM, r{ro fiepeA MaI(cHMyMoM
flpKocru (uo ue B HelocpeAc,neusofi 6nusocru o.r' uero) rpa4trer{r cxo-
pocreii BHyrpH o6paularoulero c,,rorr y HoBbrx 3BesA orHocareirbr-ro HeBe-
,rNr [8, 9]. Eoaee roro, Bbrrrfic,,rerrr{fl, trpoBeAerrr.rbre aBropoM [9], uoxasa,,ru,
qro B paccMarpuBaeuuii ilepaoA So.rocQepa n o6pau1arcu1afi c,ror? y HoBbrx
3Be3A A,Bulr{yrcrr npr.rMepHo c oAuofi u roii }i(e cxopocrbro.*'i,

LIs crasaHHoro cfleAyer, rITo Mr,I pIMeeM Ae,,ro c BecbMa 6r,tcrpuu o6pa-
3oBarIHeM 6o,rsruoro rpaAr.reHra cxopoc.rer.i. BosHaxHoseHHe groro rpa-
ALreHra cJreAyer orr.recTH ri MoMeH.r.aNr, raKx{e [peA[recrByrorqHM MaKCH-
MyMy, HO pacflo"(oxeHH[,rM oT HetO EeCbMa 6,UASXO. Pa4n y4O6CrBa Mbi

'i' Cu. 4ucryccno
'r* Cu. rarx<e [43]

1lo,IHO,

o6 ycropeHxnx Anfl Aaurroro neplroAa Ha crp. 97
R grofi pa6or:e coorBercrBytourlre rroACqerl,l npoBe[eHbr 6o,ryee
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BBeAeM Te[epb c,'reAy]oui4e o6ostta.reuus. llyua t:tr ecrb I{eKoro-

psrfi cpeariuii rvroraeu'r, xaparTepueymquli ror nepuor, BpeMeHH, B rer{eHl.Ie

r(oroporo rpaArrerrr cxopocrei;i BHy'rpH o6pauarcutero c,rro.fl Hosori orno-
CH'te,rIr,HO ua,r. !.a,ree, nyCTL riO,.,leHT /:/, COOTBeTCTByeT Haqa/Iy o6pa-
3oBarrr.rfl rpaAxeHra cropocreii BHyrpr.i o6paqaroulero c.ron (auaua/'Ie Bo

BHyTpeHHHX ero qacrffx, npunexaqux x Qo'i'oc@epe). IlycTl t:t* ecru
MOMeHT rvraKcrinda.rrbHor'l rprocru. tr4rlrepna,l t^-to, KaK ToJIbKo qro yKa-

BrJBarocb, BecbMa rrla.,l (a Her{oropbrx clyqaax Sror LrHrepBa/I 3aHHMaer

6yxnarr,uo HecKo,rrbr{o uacoa). Haroueu [ycrb Mouenr t:tp,, xapal{repu-
3yer MoMeH't HCrreSHoBeHHfl Ilpe/(r{aKCr.l[{a.ilbuoro cfiex'tpa.

flpexAe rrel,r [epexoAHrb K /{a,lr,uetiuruu BbIBOAaI\,I, paCCMoTpHM elqe
oArlo oqeHb Ba)KHoe o6crosre,rr,creo. Bbtue MbI yI(a3a"\I.i, tlro cKopoc'tb,
c ro.opoli Ao Iz [oc.[e MaKCLIMyr,ia ABlrxy'tct BHemltue qacrll o6paqarc-
uero c,Iofl, rrpHMepHo oAHa H ra xe. 3ro ,u,o"axuo H]4erb t'Iecro He roJIbI{o

,q,,rl caMbix noBepxHocrrlIJx rpaHurltlblx rlac'teii o6pauqarolrlelo c,/Iofl, Ho pl

rls o6.uacr[, BecbMa 6o,rrr,ruoii s ,,rr4HeiiHoN{ orFIomeHIzH. Jllrileiiuas ron-
ulaua eror? o6,racru MolI{er Aocrutarb Aax{e Be/Iuqt{HbI B 100 r". B cauom

Ae.[e, s6,ltlrspt \,IoMeH'ra t:ts lda'tepufl, cocraBJlfiiolqaa o6paqarcur,llrt cnofi
Flosofi, ABrr)I{e'i'cfl Ha BCex ypoBliflx }I, B qacTl'Iocri{, Bo BHeITIHI'Ix qac'rrflx

cJroff rlpuMepHo c oAuoii ri roli xe cxopocrblo, cxa.(el{ o0.

B to rre IlpeMrI rvlbl BIraeM, qro B r,IoMeHr MaKCI{NIyMa flpxocr}I o6pa-

ularcuur? c,roft y HoBLIx gBeBA Becrtl'{a [porrlx(eHeH lI AocrHraer B Heroro-
pbrx c,'ryqaflx Be,Irrriullu 5C0 r". Taxulr o6paaou 4a;re npn orleHb 6o,'ts-

rrrrx Maccax HoBbrx 3Be3,q, (nn,rot, ao 1000 2i.4") cpeaHee ycropeuae cI4JIbi

rfl)Kecrlr g n cpanr-rureJlbHo 1porfl)KeHI{Oii snemHe}i O6.laCru O6pautarcqer-O

cnOa 6y4er, nO xpafinet? uepe, yMepeHHbIM. HO tor.U,a COBSpIUeHHO Or{e-

ItHAHo, rrro sa BecbMa roporrnf.i npoMelxyroK BB3MeHH t*-to L Aaxe
t p*- t, OTFIOCIITeJIbHOe HSMeHeHHe CKOpOCTLI Oo BO BI{eIuHHX qaCTflX

o6paqaroqero c,rlos Lra cpaBHlireJlbllo uupol(oM HHTepBaJIe r He 6y,u,er

6o.zlrinizu. !,uQ$epenu,ua,lrbHoe B,rrrrsgue ycKopeFIIIfl cH.IIbI rr)I{ecru B AaH-

HoM CJryqae 6y4er CyqecrBeHHbIM JILITb LJIfl BHyrpsHHllx qacreii o6pa-

uarclgero cllotr w, reu 6olee, 4,rn QorocQepuuecxux o6aacreii.
ZMefl s Br.rAy rrpuu{HflHa,rrbrryrc Bar{Hocrb paccMo'rpellHblx BbIIIIC Borlpo-

COB, 1OBTOpHM e111e pa3 OCI{OBHIr1e IIO/IoxeHHfl H BbIBOAbI: 1) Ilepea

MaKCHMyMOM, OKOJTO IuOMeHra ,s, tpaApteHr CI(OpOCreii B O6paularcqelvl

CJroe 3Be3lbr MaJI; Marepnff $orocQepnr H o6paudaloiqelo cfiorl ABux(ercq

[pI4MepHo c o1t1garosoii c1opoc'rl,rc. 2l B MoMeH'r MaxcI{MyMa, a re1r

6o,ree B MoMeHrbI, sa HHM cJleAyloulue, BHyrpI4 o6paqarcqero cJIofl

HMeercrr BeCbMa ci1.rrtrr,tii IpaAI.IeHT Cl(opocrefi, O6paeyrcqxIlCq s oCI{OB-

ItoM sa BecbMa xoporxufi [po1{e)I(yrol{ BpeMeHI'I t^-to. 3) SLor rpaAl{elir

MaKCI{MaJIeu s6azsu cporocrpepu }I naAaer no HanpaB/IeHIiIo I( uepaQepua"

B rO xte BpeMfl BIIJIOTr AO NIOMeHTa tpn BO eHeuuefi, H npIzTOM OTIIOCH-

Te.[bHo nporornarnoii o6,uac;u o6paularoulero c,roe (Ao 100r" n ebiure),

uapyxHofi rpauaqerZ xoropoti ,IB,IIflercrI ypoBeub r:Ro, rpa,[,I4eH'r ci{o-

110



pocreii Becb\{a Mar. 3ry o6aacrr c npu6nusurennuo noc'torlrirlon cK0-
pocrbro oo Mbr 6y4enr n 4a,rtueliueM r.rMeHoBarb cnoeM a. Kax Mbr yBrz-

,q,uM Aanee, BHyrpeHHflr rpaHur1a groto c.rlo;r Moxer 6urr, orolr(AecrBJreua
c rpanar-(eii orAejreHurr o6o.rouxrz, AJrrr Koropoit r:ro.

'feuepr Mbi paccMorpr.rt{ ocLIoBHi,ie cJIer,crBI.Ig, Rr,ITeKa}ou}Ie Il3 Totbl{o
IITO I.I3JIO)I(EHI{OTO.

Ha,ruqrie n ragosoft cpeAe 6onruroro rpaAHeHTa cropoc'rer.i ogHalraerl
r{ro B ccpepe a6cop6qr.rousr,rx .ryuuurt ora cpela Moxer crarb rrpar{rr.rqecKH
lrpospauuortr. /Ieftcrelire/IbHo, B AaHHo[,I cryrrae pa3/ruqHbre ee gr'IeMeHTbt

irorJrorrlaror ilc,[eAcrBrae erp$exra !,onu",lepa B pa3ntrriHbtx rracrorax, cJre-
Ayfl 3aI(oIIy

Ar:v 3
c

(2,1)

Vi<aaaHiroe IloJroirieHrre h,rolrie'r 6r,r,r.r, qe,rluxoM rrepeHece].ro ]ra BHyrpeHHroro
o6"rracru o6paulaioiqero c.irofl. n.eiic,rnure,tl,uo, gra o6,ryacrs B MoMer.ir
rrrsKCHMlMO (u reu 6onee B nocneAyrourue i\,roMeurrr) 4o.urxHa cAeJrarbcrl
ltpax'i'HtrecKN npospa.ruou. ilpan4a, c,TeAyer uMerb B Br4rxy, g,to ecJrrr
riepBoHarranbHafl orirHqecKaq ro/IUra yrasauuofi o6.aacrn (onars-,raxr
a c$epe a6cop6rlaoHHr,Ix .rrrrHr.rii) 6u,ra upesauuafiuo 6o",ituoii, ro Hexo-
ropar{ }re[pospaqHoc'rb y noc.ne4nefi Moxe,r coxpauaTbcs. lJ erou cflyr]ae
uu 6ygelt rzMerr, tsecr,Ma urlrporyro a6cop6qrzouHyro [o./iocy, saxoAlrrly(-r
3a lleHTpa,'Il,rloe, rlecNleuleHlloe Io,[o]I{eH}Ie Aaunol:i CleKTpai'rbHoit iluttu\.
O4uaxo na6"rlrcileHrarj HXNorAa rre o6uapyxruna,ru B lvroMeln. MaKcr.rMyMa
rar{r{x a6cop6quouur,rx eSipexron. Cnegonare.nrno, r,r{ ;leiicrsnre,rrso
MOX{eM CilHrarb, r{To B MoMeHT MaKCHMyMa BHyrpeHHf.rr o6"ryacrs o6pa-
Illarcqero c,[os craHoBr]rcfl npaKrHrrec(a npospauuor:i. PaccuorpuNr re_
nepb 'ror ypoBeHb BHyrplr o6pau1arcu1ero c",Iofl c r x r,, Hr.I)Ke r(oropotc
BJrHflHrZe rpaAlreHra cxopocrerl Ha IIpoSpairHocrb Marepr.lH B MOMeHT
MAKCI,IMYMA flPKOCTI,I YXC ,4,OCTATOqHO tsCJIIIKO, T. C. H CAM TPA,q,UCHT CI{O-
pOCreii ,rlOCrZtrOrIHO Be,IIHK. BHure ypOBHrI r:r' (r. e. MeXAy f :ft y
r:Ril u 6yger pac[o.[o]Keu a" cnor?, u6o, BBo,u,ff nocne4ur.rii, Mr,r r(aK
pa3 cr{HTa,{H, rrro Brryrpa Hero rpaAHeHT crOpOCrefi OTFrocr.rrejrr,Ho Man.

B coorsercrBzu co crasaHHbrM Melr(Ay ypoBHeM r:1"1 14 eorocSepof.i
6y4er llacrro/ror{ena orHocareJrbHo rrpo3paqHarr ro,rroc'rrr. BosHuxsoneurae
xe erofi rroJrocrr{ Ba KoporKHfi npoiuex<yrox BpeMeH}r cBrsano, B cBoio
orlepeAb, c BHe3alHbIM yCI4JIeHI'IeM ce/TeKTHBHoro AaBJIeHI4'I paAIzaqHLI Ha
aToMrJ, pac[oIox{eHHLle Ha ypoBrre f :7t . !,eiicrnare,rrr,Ho, yx(e B MoMeHT
t:t* ta [ocneAHr4e na.4aer rpar<ruuecru Heocna6,tenHas @orocSepu-
qeckag paAr4aurrff, oripeAeJrfleMafl [oroHoM no, no $op,uy"re, aHaJrotHlr-
uoli (1.10). Hanporiaa, B Morueurhi, pacnoJroxelrlrbre a1ntsn t:[r, Ha pac-
cMarpllBaeMbre aroMbr leficraonan ro.trbl{o oc,ra6nenurtr? paccel.iaarcqeii
uarepreli rloroK rrFr. B qacrlrocrrz, oc,rad.rarculee 4elicrnue eror? uare-
pL1H, paclo,ryoxenllol.l N{e}Kly ro Lt r',6u"ryo ren cri,nr,uet?, r{eM c r\4eHb[IuM
rpaAr'rer-rro\{ ci<opocreit oHa B Srtr r\1or\4enrbr ABr.rra,lacs. Paccua:rpuoaemufi
e$$exr ycr{JreHrzrr p: }rr>r oxapaxrepu3yeM cJreAyrouuln,l orHotueHr.reM.
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flyCtr IIOJTHOe 'i' Ce.rIeKTfiBHOe AaBJIeHlle paAHaIIHH lra paCCMarpI.IBaeMbIe

aroMbr (tpu r-r') B MoMeIrr t:ts 6yrcr (p)G; rlycrb raKoBoe lr(e B

MoMeHT t:t- 6yaer (p),r,. Tor4a uu BBeAeM cneAyrouee oruo[renne:

, (P'o)t*
, --\r- ,.-

lpoys
(2.2)

OqesaAno, qro I rroq']'t,t RCerAa 6o,rurue eAHHHI{bI [ula Aaxe yAoBneTBO-

pqer HepaBeHcrBy E> 1, ,Ilprurr B HexoropblX c"rly{as1, Koropble 6yay'r'
oco6o pacclrorpeHr,r r $ 4, ur,t 6yleu npu6lnineullo HMerb E x t.

TaNrznn o6pasou, B MoMeHT MaKClINryMa, I'I Aall(e HeMHolo paHbIIIe, aro-
Mrn Ha ypoBHe r:/ fiprlo6peryr HeKoropoe u rIpHroM AocraroilHo 6o.ns-

ruoe rto.rtoEtI{renbHoe ycKopeHHe. Be,nltqusa gTolo ycKopeHarl 6yger
xapaxrepl{soBarbcrl orHo[reuuelr 6. B pe3y,'Ibrare orHocure/IbHoe paBHo-

BecI,Ie B caMbrx BHyrpeHHHx r{acrflx Hallrelo cr crorl 6yaer Hapyureuo,
Li. oHr4 HarrHyr BCKope ABtrrarbcrl co cKopocrilo 6o.nlurefr, r{eM cKopocrE,

ABlrxeHr.rfi ocuosuoIl Maccld o(c,rros. !,.tn yxcuenlrr groro o6paruuca x sa6.no-

A,eHlrflM. flocleAsue rIoKasbIBalor, rlro xapaKTep npeAMaKCHMarbHoro

CrICKTPA B MOMEHT MAI{CU\{YMA TAKOB, I{TO OITI,IqCCKAfl TOJIIqA' COOTBET.

cTByro[dafl ero cpeAHI-IM I.I cH.rIbHbIM J7I4HtttlM, B IleHrpanbHblx IIacTOrax
Bec[,Ma BenuKa. 06 erou roBopflr cnelyrcIIlue @axru: a) ua.nzuue [oA,r{ac

AocrarolrHo r.rHreHcI{BI.tbIx nuvufi,, ucxoAfiulllx c BbICmrIx ypoeueii. 3ro
I'OBOPHT O TOM, IITO JII,IHI{I,I, HAqHHAIOUIAECfl C OCHOBHOTO YPOBHf,', O6IAI..AWT

BeCbMa 6Onr,uOri Ourxqecrofi ron[delt B IIeHrpanEHE{x qacTorax [ti"] ll"
6) Becsvia BbICOKag HHTeHCI.IBHSCTL MH9TI{x a6cop6quosnsrx .ryusgft (uanpu-
lrep, H u K nwsuw. H Jrpr*ww cepnu Ba.rsnaepa) I{ r. A. Coneprueuuo oqe-
BI{AHO, r{ro OCHOBHyI0 pO/Ib B AaHHOM BOIIpOCe urpaeT 'rO O6CrOsreJIbCTRO,

rlro rpa.il,HeHr cropocrefi ruyrpu d. cros BecbMa Man.

Taruu o6pasor,t, HMefl B BuAy'cH/IbHbIe H cpeAHI'Ie "IIuHHI{ (a, roelrox-
HO, B HeKOTOpbTX Cnyqaqx u c,ra6ue), MLI Mox(eM yTBepx(AaTb, qro floroK
nO,, ylanru*li4 H,a BHyTpeHHIOIO IOBepXHOCTE' c{ C./IOfl, Aa.[eKO nr,ny6s nerO

se uiroiiAer. Ero Hetocpe.[,crBeHHoe 4et'lcreue 6yAer BHaqa,/Ie orpaHuqeuo

reMi.r floBepxrlocrHblMl4 (c anyrpenneii cropouu c.nor) qacrflMu, AnrI Koro-

i)i{x r;" [oprAxa HecI(oJIEKHx eAI{I{HI-(. rIpaa4a, cpa3y xe HaqHercr 4n@-

$yslrn 
"pa4r{arlul4 B cr c./Ioe rlo HanpaBneHHIo or qeuTpa 3BesA6I, Oguaro

xopo1r1o HsBecrHo, q'I'o aror rlpoqecc BecbMa ueA,lesuufi [19]. Iloorolty
AefrCTBHTenssO 6Om,uOe AOIIOIHHTe./IbHOe yC(OpeHHe OT IrOTOKa nG, UO.tty-

q,uT .rraIIIb OlHoCLirenbHO uer,ry6Oxart (a CuuCae ri.) Cnofi, xoropstii nlsl

rra3OBeM p CrOeu. BcxOpe eto CKOpOCTr ABH116eHUfl IIpeBbICHT CpeA,HIOK)

CKOpOCTb ABU)KeHHfl d. CJIofl, B pegy,{braTe qero .tusefigas TOnilIIIHa [OCneA-

Hero Harrqer yMeHt,rlratrcs. Sror fipoqecc, KaK MbI yBHAI{M B cJIeAyIoqeM

naparpaQe, r.r o6rscuger re rpancsopuaq,ua, Koropbre [poucxo.4,flr rrogge

MaKCr.rMyMa, T. €. uCqe3HOBeHI{e ilpeAMaKcuuaar,sOfl CtrCTeMLI LI OAHOBpe-

* floafioe 3Aecb B ToM cMbIcJIe, qro

cneKTpe.
)'qhrbrBatoTC,{ Bce JlHHnl'r nornotrleHHfl Bo BCeM
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'MCHHOC IIO'IBNEIIHC I{ PA3BI,I'IHE I.ITABTIO}i CIICTEMsI. IJ qAC'rirOCTH, H3 CI{A.
SaHHoro BbITeI{aeT, I{ro IIpe/{N{aI{Cui\{a,lLHyIo cHCTeMy IIoc.[e MaI{CIIiltyMa
creAyer cBfl3brBarb co cnoeM 0., t"rraBHyro r(e cHCTeMy co cnoeM p. Cel:l-
rIaC X(e MbI I aCCI\{OTp}IM ps,( AOIOr'IHUTeJr6HbIX BOIpOCOB, CBg3aH]thrX
c orAeteHHeM r,raBrroft o6o.ryoqru.

a) Buauale nau o6cyAHM Borrpoc o rparlHue MexAy o.rAe/rarcu{eftcfl
o6o.roqxoi{ u roii uarepueii, r(oropafl ocraercr co ssesAoii. B coorsel.cr-
BHr{ C [r3JrataBrxrrl,rcfi Bbrrxe Mbr ].{o)r{eM Ha3brBarb nHyrpeuHeii rpanuqeii
orAenHBruertcn o6o,roq(rr ror ypoBeHb, l(/Ifl Koropoto B MoMeltr Mar{cfl-
My.{a r : ,''. SroT ypoBeHb xapal{TeI H3oBa.[Cfi y ]Iac Te M, rylg H{:IrKC e r.o
tsJrHflHHe grarl a Ha npo3paqllocr[, uaxo/rsqelicrr TaM MaTepHrr yxe /{ocTa-
lOqHO Be.IiuKO. OCHOnaHHfl A,,tfl paCCMOTpeHlIfl ypoBr{fl t ,- ft B r{aqecTBe
nuyrpeuHeft fpaHHIU,r oT/teJrr{BIIIefiCg O6o,rOqI{tI TAr{oBr,r. B canou Ae,,re, B
MoMeHT M.iKcHMyMa f pxocl'H pa^Harrfitl, laAalou{afi IIa aroMbl, pa,jfior,ro]KeH-
HbIe HLrlKe yl oBHg t'':l't, MolKe'I' paccMarpaBarhctl c trsBecrHbril{ ocdoBa-
HHeM xaK rporocrlepaqec(afl, u6o npostarrHoCrrr r,rareilua Me)Kr,y ypoB-
HstMH f -t'o H f :rt B 3',tor MoI,IeHl'AOCTarOqHo Be,\LiI(a (cu. er,lure). 'le,lr
IIe MeHee, yCI{OpeHHfl, C I{OTOphI.v{1.i ABA}KyTC'I yKa3aHI.ibIe a'l'O}IbI, rrB/'rrrrOTCrI
orpllqarenbHblMLr'". 3ro osgaqaer, 111'6 il,Jtg Htr,x (fi,ln arouoa) Taro.reHr.Ie
Hrpaer /loNILIHHpyIoIIIyrc ponb. C,re4onate,,rtuo, ocr{oBlar qacrl) oroii
MarepHH c r<r'ocraserctr co 3Be3Aoit, u Jtursl.t caMbte tsHeuHrle ee qacrfi
cMolyl' yiiru or 3BesAbr /IocTaTorrHo Aater(o it, ,Iil)r(e, Bo3MOlr$rO, ltoK"j-
Hyrb ee. I{anporun, Mareprig, pacrroJroir(eHrras BbJrrre ypotsHrr f : t"t ,
fIBJITIeTCfl COBepueHHo o6Oco6,reiruoii. Burue Mr,r yK 3olB&,rr[, rrTo Bo3[rHr{i{O-
BeHHe H CyU{eCrBOBAHr.re oco6oii o6,racru c r);r' cBrr3aHo, B OCJOBHOM,
c reM, qro BHyrpu uee 4uQcpepeHI{HaJIbhoe B/'rafiIIrie rsrorer{Hrr 3a iIi)o.,{e-
ll{yrol( BpeMeHI'I tpu, * /, otuocate,rltuo i\,{aJlo. C.negonare,rruo, ocHongarl
xapaKrepncrara erori o6,racru-ua,ilrrfi tpaAr.reHT cr{opocreH Br{yrpH H( e.
[a,ree, BrIo/,tHe BoBMo)riHo, r]To ectu 6H Aatxe He 6tl,ro BaMeHbI F, ta
(i,, ace paBHo 6o,rburuHc'r'Bo aroMoB, pac[o/'ro]KeHHblx BbIIrre ypoBHrr
r:r', Iloi(lruyJro 6r,r saesay HaBCerAa. 3a,ueria F, ua 0., gn.rrsercq Hexoro-
PIrIM AOIIO,IIHI4TC.IIE,TIbIM TPAXTOl,OTr,T, B03HIlXAtou{AM I] IVIOMEH'I MAKCI{MYMA.
3ror irosHli rfaxrop Aeraer rpaHr.ruy o'rae,rregurr o6o,roqxu 6o,rree pesrorl,
rz6o no,{TA Br{e3arrHo BoSit}rxaer p c,rofi, roropuli HaqI{Haer yAa,,trlTbcrI.
or sBe3ALI co cKopocrblo, 6o,ruuei.i, qeM cKopocTb ABr4)i{e i\rr a. crofl B
MOMelrr MaKCHMyMa. flOerorr,ty }rox(Ho yrBeplr(Aarir, q,ro 6,raro4 pg Bo3HHK-
HOBeHHIO C,,IOX p BCe aroMr,r, o6pasyrcrque c,,roii a, o6t3are,rbHo rroKLIHy,r
sBesAy HaBcerAa (cir.r. c,reayroulr.rii naparpacp). Ha ocHcsauqH cr{a3ariHoro
r,Itt Mo)I(eM cqlrrarb, r' :ro, rA€ fo MbI oro)r{necrB,rlflr,IH B [peAbIAyiIIeM
naparpa@e c BHyl'peHHei:r rpauilqeii or4e,ranrueiics o6o,rro.lru.

B saKflIoqeirHe orMeTLiM, lITo, I{oHeqHo, B Mo,reIrr MaI{cI{MyMa nepexojt,
or o6,,racrt.t c r<r' K o6.nacru c r);-r' ue flB.rrflercrr pe3r{rrM, u6o nenpe-
pbrBrlocrb B Beirr{rrIIHe ? B AaHt,ro{ criyqae co6,rro4aercn. floero,r,ry uu

* H npurol,r Aoct'arortHo 6o,trrunl,ul.

8 lIsB. Iipr,rucrioii acrpo(us. o6oeplilr. r. I l tS



MO){(eM yC,{OBTIO Crr}Itarb, IITO OT!,e.teHIle o6oroqK}I }IaquHaerCf B NI0}I0rIT

t:tp, 'r'orAa, I(or/'ia HarIHHaer o6pa30BllBaTbcfl c,{oii rr. MaTepueit xie,
pac[o, or(e]iHoii Hr.rr(e cilofl 9, ubl celiqac ilHrepecoBarbctl He 6yAell. I-lo.,r-

nui.i paspuB B fl,{oulocrrr N{a'fepi{H Nto)I(er IJacr)rrlxTr, ropaBAo IIo3iI(e, qe}r

B r{olvreHT /p. orxuaxo celiqac xre Iloc,lle \{aF(c}IrIyN,Ia Haqu}IaeTcfi iloBoe,
yx(e Herrpepr,rBHoe nu6pacueaHrre r{arepuii (npan4a, Il nIe}lblrllix pasuepax),
TaK r{To r}arllluecrrt no;noii nycT'orbr r{eiriAy orAeJ'iHBltreiics o6o,rtoqxol:i

H ssesA,ori Becrr\{a Ao,rrroe BpeMrI Ite 6ueaer.
6) Ec.au onncausrrfi N{exaHr.rgr'r Bo3pacraHLIfi p" s N,toMe}tr ilIaKCrrMyMa

flpxocrH crrpaBeA.{r.IB, 'r'o orAe.rreHIIe r,rasHoii o6oloqxu .qo.:{)KHo coBep-
[rarbcfl roJrbr(o H To.irbro BHyrpH o6paqarolrlero c"ton. /{eiicrBr.rreilbHo?
Torbr(o B eToM c,lyr1nu NlbI r{rvleel,{ SaMeHy ^F., ua Cr., u o6PasoBaHHe rle-
paBeHCrB 6 ) 1 u,ru f > 1. Ec,,tu 6u rpaHHIIa pasAe,rra rroMexla.,racb
BHyrpH rporoccpepu,'r'o,[,a8,'reirrre paA,Iraqarl Ha orAe.{fiBrxyiocri o6o.rouxy
He yBe"iII{tIHj'IOCb 61,I. Flanpo'rUn, A.IIII 3Be3A, LI}'leIouIHx pe3l(o eupaxieuuuli
Mar{crrNryil{ spltoc'rr (NAql 1918, NLac 1936), oHo y}IeHbrxurlocb 6u, u6o
rrocre N{aKCHMyN{a cpa3y irie y:{exblrruJracr, 6u /. OAnnr<o seo6xo,t1lrvo
orr{er[Tb, rITo g"{ri irocraroqHo cll/Ibrroro yBenuqeHarr p, ,{o;t;iiuo 6i,t'r'u

co6,trc,q,euo eure oAIIo ycnoBi'Ie. A Nt'Ielruo, B o6.'lac'rut o'r/de.{eHug o6ono.r-
KH rr Hrr)r(e ee BeJrr{q[]ra o./ ypflBHegur (1.18) go,rliua 6tr:rt ilepeA r{a-
I{CIIMyt,Io}I lI B \ro},IerIT I\IaricplN,ry}{A 3HaqH'r'e,{bHo MeHbule, rIe\{ eArIHr.riIS.

Ecnn ero )rC,rIoBae ue co6,'tlo.teHo, 1'. e. ec.rlll B \rKasaHrILIx o6aac'Lgx a!
6illlsxo I( eAlrIILIUe,'ro orII o6,taclit ne 6yayt B r{o\IeHTLI, 6,'tlt:rlte ti f-f,
rrBJlflTbcrr roJIr,KO uorroillarouler)i lt plcceuoarouleli cpeAoii. Flanporlln, oult
6ylyr lre roiILKo llotJ{ourarb, Ho }I }I3r'Iyqa1'b paAuaqluo. 14 ec,rlt B orrix
o6lacrsx rocrroAcTByer orHocIITe,rIr,HaE I{3oreph{1lfl, To oHlI 6ylyt Il u,eu-
'rpaJrbHr,rx Lracrrrx ,rir.rnrrii ilornouleutrfl rleJlyqarb 3[reprfirc ltptlMepHo c toii xre

rlureHclrBrioc'r'blo, r{ro u tpolocQepa. lloerouy o6pasonaHNe HI'I)Ite r:r' t'p0-

AueHra cxopoc'r'eii He lrsMeuut 3aMe'l'Ho p:,"t.e. E 6y4er paBHo eAIIHlrqe.

Taxurr o6pasolr, Ar'Ig roro .r'ro6u vae,rllueHue p, 6t,t"ryo BalIerHbIN{,.

neo6xo,r{uuo, ql'o6r,r oAHogpeMeH}ro co6.rrc,q,alltcs c/'reA)/rou[e {Ba }c;'io-
onr: 1) Be.,ruqr.rua t! Ha rpauttqe orAeJIeHHff Ao.a)riHa 6lt't't ueul[re, qe\r

112. 2) Belu.u.rna ev /{rl yr{aBa}rHLIx BbrIIre o6lacrerYt o6paularoulero c.rrofi

Aonx<ua 6u't'1, l,tenlllteii, rlet\I eAIIH]lua.
n) Pacclrorpeunuii HaNTII r/rexaHugr{ yBe.{urleHrIfl pi Havliirae'r' ;lei.icrno-

Barb ro,rbr(o B r,ro\{eu'l' Malic}IMylta 6"ryecxa u nocJle Ilet'o, r11's I(ar( pa3 Il
c/reAyer r.ls Ha6aror,enuii (post-tnaximunt transiormations). I.laro\,iflLlM, ql'o

aro o6crogre,,rbc'l'o rB,rrff,'rocb rraBrroii TpvAHocrLio l(r'rrt ]vIexatur3r,roB Mrl,arra

u Max-ltptl.
OAnal<o creAyel' orl,rerr.rl'b, qro paccrvrorpeuHtri.i Bbrrre r\iexflHrr3)r lm-

IO],,IIIHaeT OTqaCTH N,IeX&HlI3riI MlIr'tga TeL,I, IITO Ii B AaHIIOI{ C,,]ytlae ATO}ibl

rrorraAaror B rro./re uenpepunuoii i)fllr,iIauIIH. Bce )I(e, rlo cyqectny, o6a.

N{exaHLI3Ma or,rIHrIHbr, H6o B }lauIeN,I c,rlyriilg ocHoBHtIIvI Qaifl'opol,r tIB"'irercfl
orulo.rib He BosHriI{HoBe}I}Ie ,,I,raqa,rrbl{ux ct<opocreii ", esel(eHnbrx MtLtnoM'
a o6pasonlrr{rre ri)aAiIeuta cr<opocl'eii.

11t



r) B saxatoqeulle ult o6c1r;1llu cae,lylouluii Honpoc. A ulureHuo, n ra-
qecrBe LICxoAHblx npe/Iflocblr'Ioli, H3 l(oTopl,lx Nlbl I'ICXOI,I{JI}I B IIaCTOTIqe}I

raparpacpe, 6i,uu c/reAyroudrle (rar<T'u: 1) B NIoNIeHT I\{aI(cI{MyMa 6,lecra
rlorocQepa rcax4oii I'{osoii nperipaqaer pacmflptlrlcfl u BcKope HarlnHaer

cor{pflulBTbcx, 2) [Jneuiune qacrrr npol'fi)I(euuoro o6paqaroudero cJlor 3Be3-

Ar,r (e, c;roii c 7' --,-., r') npo/{o/rr(arcr yAairrrrbcs or 3BegAbt I{ nocne NIa-

r(cI-IMyNra.

O6t e'r'u rpaxra pacc\,rarl)r{Ba,r}rcb ilaMa r{ar( Btr1,el{amflltre lls Ha6arc4e-
uuii. B ro ;xe BpeMfi .rpessL,rqaiiHo HHrepecrro [peACTaBUrl ce6e xors 6rr
BecbN{a ynpox{eHHyro MoAe,,rb coorBercrByrou{ux ss,reu,Iii. Sror noupoc,
r(orrerrllo, BecbMa rpy/'IeH, u6o or.r recHo cBfl3aH c caMprNI MexaHprgN{oM H
flporrcxoxAeHr{eL,r Bcrrb[rrr(H. O;1uar<o fler(oropr,re coo6paxenr.ra B /(aHHorvr
orr-rouer{}rr.r Bce )rie r{o)r(}Io rp}rBec'tt,t. Bo-nepnux, c/reAyer yr(aga1.b, rrro,

.r{aB,/reur.re paArlau}rfl xai< o6ruee, Tar( u ceJreI(Tr.IBr.Ioe, BprrA nlr 3Aecb Hr-
paer cyuecTBeHHyio po.rir,. B caMo}{ Ae/re, cJeAyeT uMeTrr ts B[Ay, rrro
$orocQepa BaMeA,rrre'f cBoe l)acuupeHrie ex{e rorAa, (orAa rrpxocrb sBes-
4U 1- yeelr{rrHBaercrr. B ro rxe BpeMrr Bo BCex Mbrcr'rliMLrx c/'ryqaflx AaB-
.rreHrle pa/lptar(ua pacre'r c yBe/r]rrreHnelr Z.

,[-{o,rxeu 6lr:rr o,t.6poruerr rr l'ar<oi.i BapHar{r. I-iycrs rJraBI{r,rrulr 41arro-
pa\{i.r, o[peAeJrtIIoxIIrNII{ pac[Iapeuue o6paularoqero c,{ofl ilepe1 Mar{cpr,r{}r-
r{oM, fl8.{rrorcrr: rasosr,rii rpaAHeHT 0p/dr r.r rfltoreHHe. flycrs re[epr)
ir€3ar,o,{to Ao [rar(criMyMa rpol'occpepa snee4r,r [epecraer pacrrHpfl.rtcx (uo,
Ter{ HJIr4 rrHr,rtl npuuuuaiu), TorAa uo4 4eiiCreEer,r tpaBrrrarlHr.r flarrHy" co-
Iipaual'bcrr re qacrr.r o6paqarcqeto c,Tofl, r{oropr,re [p]rMhrr{aror He[ocpeA-
c'tBeHrro r tporoccpepe. cxarue 3rHx rracreii npune4e.r r{ c){{arlrro .racrefi,.
eue 6o,lee BbrcoKo pac[o,ro]KeHrrbrx, b r. n. tr4Harle roBopfl, n o6parqaro-
u{err c,loe Bo:JtrHKHeT Bo,,rHa cir(aTr.rfl ; IIocJreAHgg npeKpaTI4,I. [pOAr]HtaTbcfl
rrilub 'totAa, r(orA0 or{a Aocl'}il'Her rex qacrefi o6parqaroqero c/rofl, A.[rr
I(OTOpr,rX B/[rtIHlIe |ASOBO|O tpaAr{elrra y)r(e Hurrroirigo. 3ro.r napltanr
AO/rXerr 6urr or6poureH [o ci'reAyroxlilM IpHr{[rraM. !,eiicrnnre,rr,Ho, co-
Bepixerrlro orreBHAHo, rtro pacIIpocrpaHeHr{e raxoi.i BoJrHrrr cx(ar[fl B BeCb-
r{a pa3peirieunol,i rasosoii cpeAe, o6paayrouleii o6paqarouluii c,rofi, ,i, 

Ao,,rN(Ho
rrpoHCxor'l,rirr, BecbMa MeA"TeHHo. A Atrenno, MoiKHO AyMA1.i,, q.fo cr(opocrr,
Tar(oto pac[pocrpafiet.rilri He /(o/r}I{rra npeBbIUJarb lrecKoJbr{rrx xtr/cex.
B TO Xe npeiuU llaslrepbl o6paqarcqeto c,rofl y Flonr,rx e6ilusf- Mar(c[rMyMa
Lr, IJ qacrllocrll, llHl'epecyrcIldafl UaC BeTHTILIH.A r' - rp HCI(vlIOqLIre/IbHO Be-
.unr{u. Tar, }raripuMep, t{br yBHALi\,r, B S 4, ulo 4,rrl Nl-ler 1934 Be,/rurrr{Ha
t'' -1", coc'r'aB,rirlrya necr(orbrio cor p[]Auycon coanrla. ol.o o3Haqaer, qro,
1O Bi)eMrr, I(OTOpOe tpe6yercn A,u roto, u1'o6H BO.[da c)r(arHfl rrpom,rla
paccrorlHHe yt 

- 1'n, Ao,liKHo 6sil.r, Becbl,ra 6o,ryr,ruurt Lr, Bo3MolI(Ho,,
,&,ocrtrrarb lrec(o,rlbr{r.Ir( cor 4uei]. Hariporltr, Mtr yirie yr(a3LiBa/'rrr, arro Bce
f B,rreHr.rfl, coBeprflarcqHecfl B crier{Tpax l-loeHx s6,uHsl{ Mar(cr.rMyMa 6,recxa

'i'lI nptr o1'Itocl{TC.rlblto rtc6o,tt,rttttx lluarrcl{n,rx g,B crriry 5o,rr,trrrrx suaqcgrrii r- sc
tsrteuuntx qacr'rr\ o6ltauralotrter.o c.torr,
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npoHCxoAtIT B TeqeHLIe orHocuTe/Ibt{o He6oJlr,uoro BpeMetIII, o6tt'luo ue

6olrure z-3 aueii. lJaxoueq, AoJI)I{eE 6l,lrs or6porleu }I c.le4yrcquii aa-

pHarIT. fIycrr B r,IoMeIIT BCI]brruK]r B uedrpad'IbHbIx rlacrsx 3Be3AbI rlpofic-
xoAI.IT naoquut:i Bg)brB, 6larogapn tI€r\lY B paAita,'IbI{LIx HanpaBneHH}Ix

nsr6pacr,InalorCfl Ciycrxlr r!{arepr.ru c caNILIMI'I pa3nuqubtMpl cxopocrs\'{u.
Crycrxll, l(Br-r)Kyudl{ecs c 6o.rli,ilrr}ru cKoi ocrrMI'I, o6pasyror o6laularculuri
c,roli. Crycrru, ABr.Ixyullecfl c rt(eHbuHMH cl(opocrsr{H, - Qorocoepy.
6,raio4apr rr aBHraqHd co cropoHr,r BBe3AbI crycrl(H, o6pasyrculue Oo-

roc$e1ry, BCKope [epecrallJil'
yAanfrbcq or 3Be3AbI H EAr{Hyr

ABlrarbcfl Ha3aA (moueu'r ltax-
currayua). OAsaxo H 3ra MoAenb

rIe fltsJIsercq cocrosre.rytuoii.

/[ei.icrsurerbllo, B paccN{arpHBa-

eMoM cnyqae I{bI }TMeJIII 6u c,re-

Ayroulufi rpaSar, uso6Pax<arc-

irr,uii rpael{Toputt nut6pacr,Inae-

\,rbrx crycrl(oB (puc. 1). B ro
ir{e BpeMa eror rpaSuK coBeP-

rrreHHo He cornacyercq c Ha6rto-

AeHBtIMH. B qacrgocru, c rollt{il
3peHHfl pacclrOrpeuuOii NIO/(e,IIfi CoBepmellHO IIe[ol]tlrHo pe3I{oe yBe,'III-
qeHrre cKopocrll pircruplpeurrx So'roccpepbl rlepeA .\laKCuMyMoM y pffAa

BBe3A (cu. 4a;re:), a lax>ire [pa(raqecil{ HeycKopeFIHoe ABII)I(eHHe Qoro-
crpepu y Nl{er 1934 e rerIeHLIe BecbMa 6o"ttutot'o qucna Aseii floc/Ie
:orrpr,rrun sRe34br ,cM. I'paOux 5 Eeepa [15]). llaxoueq, 3ra Mo.(e,'Ib He

MOx(er o6r,flCHlrrt orcyrCrBHe tpaAHeHTa cI<Opocreii BHyrpll O6paulaIOu1ero

cnofl nepeA Mal{crzMyMou (oxono t- t_) II 'r. l[,
Tarul,r 06pason, MbI BbIrlyr(4enr,t o6parurbcfl I{ Ilaccx{orl-eHI4Io Apylllx

uoAeneii. Mu .qAecu paccMorpl4[4 ABa Bo3Mo)I{IIbIx BapHaHra.

I. Ilycrt B MoN{eHr Bcrrbrurrr.r r.rs ueHrpanbHrnx qacreii Flosoii HaqlaHaer

nsr6pacrisarbcl Mare HrI c BecbMa 6onturofi ct(of ocrblo 7' Iloc,'re1ultr,
B CoOlBerCrBI.II C BbIBOLaNtH aBTOpa [9], S 3, AOnx(Ha 6ltrs slla'la,'le 3Ha-

qHreJibHo 6o,ryr,ure, qena cKofoc1b p;tcrxupeHHn rlorocSepbl zp. Br,l6po-

uleHrlafl MaTeprzfl ABH)KeTCS BHaqa,le B cHJIbI{oxI rpaBHTauHOIli{OM IIOJIe

3Be3Ahr. flOerOnly, eClA 6U Ila Hee AeI:1CTBOBaJIO TO,'IbKO TtlrOTeHIle, 3Ta

MarepHrr, BO3MO t{HO, y[ara 6u uaSa4 Ha sBe3/ly. OAuaxO srolo He IIpO'

lrCXOAr.rT, TaI( I(aX sU6paCUeaHlIe I\4aTepHI.I II3 SBeSArI IIOCITT Uenpepuauuii

xapar{rep. floorouy o rax<4ofi roqKe o6pasyroqerocn o6paqaloqero C,'Iofl

co3Aaercrr o[peAeneHHr,rii rasosbtli rpaAuerlr, xoropr,iii ,lBJ'Itlercr cl{Jloli,

4eiiCrayrcu1efi B HanpaB,leHLIH, npOrHBOtlo,lOxIlOM lpaBIIri qull. B pe3ynbrare

i{ MoMeHTy \,IaI{CHMyMa qacTb Ma'IepHLI ycIIeBaeT .I{ocrI'ltlb raI(zx suaqeuuii

r, nfis, Koropbrx 4uScpepeuUlla,/IE,Hblfi lpanuraul{ouHlrfi ecprf eKT BeCbMa I\IaJI

(r)--r'\, f{a.lee, nepeA MaKCHMyI\,IOM LI3 3Be3Ast urt6pacuBaercff B nocneA-

uuri paS OqeHb 6OnuruOe KO,'IuqeCrBO MarepHH Co Cpe/XHeii CKOpOCTbIO,
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paBrroi? npu6nuglrre,rrbrro c(opocrr.r .qBr.rxenufl aroMoB B yx{e o6pasonan-
ulfixctl qacrex o6pauialouqero c.[ofi (nocroancrBo o Bo nceu o6paqarcul,eu
croe oxono Moil4eHra t:ts). 'far xar flpoqecc ru6pacunanr.rfl flpe(paraJr-
cl, T. e. cHLI3y ,,arraKI4u orcyrcTBylor, 3t'a il{al'eprlf ABLIx(erca reneps
ro/'rbr(o B rpaBrITarIlroHHoM none gBe3Abr. floerony 6o,ree BHyrpeuur{e
ee qacrr{, paclonoxeurrr,re s6rusn cporoc$epn, ABr.r}r(yrcr c 66,nsuurrln
orp?ruareJrbilblMll )rcKopeHHtMH; HalporrrB, g 6o.rree BHeruHrix ee rlacrflx
(paciro,roxeullbrx ilenocpei{crBerrHo HH}r(e ypoBHfl r - r') orpHqarenbgbre
yc(opeHilfl [o a6coJrrorlrofi ee/i[qHHe MeHbrrre. Ter'nt ca,,{blr{ BecbMa cKopo
61,4er o6paaoBaH 6o,ryruroft rpaAaeHr cKopo-
c'reii. Tor4a, KorAa orpr{qa'r'e,{bHr,re ycKope-
rrrrfi [oHn3qr cr(opocrb pacuHpeuun Sorocdte-
prrqecr{fix c/roeB Ao uyJrrr, @oroc$epa [pexpa-
Tr{r paculrptlrlcg, u urt 6y4eu HMeTb Mar(cHMyM

6.recra.
B03uromHo, rITo paccN{orper{Hafl a{oAe/rb

HlIeeT OTUOIXeUIIe K L\e,IIOMy I{/IaCCy HOBLIX

3BeS,rd, ri r(oTopblM B qacTHocTH [[)uHaAne)r(HT
NAql 1918; y orux 3BesA cr(opocrb pacuupe-
uun cporocQepu [epeA Mar(clr',ryMOM Ha MHoro
6orsue, qeM raroBarr )Ke B 6o,ryee pannuii ue-

|rroA pa3Brrrr.rrr 3BesAbr (cu. [9], S 3).
iloneAeuue QorocQepn u o6paqaroqero cnofl B coorBercrBlru c pac-

cmorpeuuofr MoAe.nbro rpeAcraB/reuo rra puc. 2, ilwtus. pp coorBercrBye'r
pactrrlllleHlrto tporocQepu. I{ax,ryousue JrHHWw, Harruriatou{uecrr B ror{(ax
to, tb.tz,... ., cyrb rpaer{Topur.r qacrurr, nu6pacr,lnaeMblx c rroBepxHocT'[I
rf oroc$epi,r B MoMeurbr to, tt, tzr. , . 3ra qacrnrrhr o6pasyror o6pau{arourui.i
c,roii. B MoMeFrl'br, 6.rlHsxue x t:/.., c*opoarb ABrIr(elr.rfl BCex qacrHtl
npn6nnsure"rrbHo paBHa cr{opocrtr pacirlHpeHrrn cforoc$eptr. B MoMer{r
MaKCI4Myrla, r(or,qa t:tr, Br{yrpH o6paqarculero c,{ofl yxre o6paeonalr
aruersHr'i rprAr{eHr cr<opocreft. B eror MoMeHT ?rr.:0. B rpoMe}I{yrKax
t,r-t, cr(opocrr, xarx4oi.i oi,r6ilouenuori qacruuu y6usaer. 3lo. rar ulr
,rr/leJ,rl{ B S 1, rrMe",ro ilrec'o B cflyrrac NIIer 1934, NAql fOfS ('lr] <O)
rr, Bo3MoiI(Ho, rrMeer lreclo llrfl BCex HoBbIx sBe3A e uepeuii flepuoA prx

paclxl{peHHrr, T. e. TOrAa, r(ot/(a poflL AaB.rreH[f paALrauHH r]o BrrerrlHtrx
Llacrgx o6parrlarouleto c,rrog erle He cyqecTBeHHa.

Ha puc. 3 npe4cran,relr a.rrr,repuarusirsrfi c.nyuar:i paccMorpeuriofi uo.
Ae,,rH. IJau6o,ryee HHTer,rcHBrioe nsr6pacrrBaHue Marepur.r Ha pr.rc. 3 npouc'
xo.qrrr B MoMeHr t:t". I( ltoraeury t:t,n H s,q,ecb BHyrpr,r o6paularculero
c, on o6pasyercfl So"trruori rpaArzeHr cropocreii (iln:A). B ceflsa c pac-
cuorpenuol:i sAect MoAe,rrbro pr, He B ueHtureH creleHlr, co c.ne,4ytoqeri
Nro,[,e/ibro neo6xo4llr,to orMerHTb BecbMa cyqecrBeHHoe o6cTorrenbcrBG.
oso cocrolrr B ToM, LITo rIcKJIroqureJIbHo Bad{HbIMH r-racrrrMu o6paularo-
rleto c,[o, B cMbrcJie o6pasoaauua p c",rot H rroc/reAyroulax r.paacrpop.
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[,raUuii flB,'Iqlorcfl qacrll, ]ienocpeACTBeHHo IIpH.'Iex(aI]llte H (troroc0epe

3Be3AbI r.r pacrlOJ'IoXeHHbIe HIIX(e i{eKOToporo ypoBHs l':ri (KOIIer{Ho'

ToJIbKo re cJIolI, tAe paccesHue paAI{aqI{H yx{e arpaer 6o,rrutylo po,T l).
B cauou AeJIe, [peArIoJIoiI(HM, qro cxopocrb ABHiI(eHHE yI{a3aHHbIx r{ac-

reii N cKopocrrr ABHII(eHHfl BIIe[rHHx qacreii o6paqarcqero cJlos (ruo-
cr'IeAcrBLrlI o. c,ron) npu6,rusnte,'Ibuo coBfiaAalor, Ho Bltyrpl{ o6pautarcu{ero
cnon (rg,e-ro lro cepe,(Hue) o6pasoaalcs 6onturoii rpanuent cxopocreit.
Tor4a, r(ar coBeprrleuHo oqeBIIAHo, s&MeHbI F, na O, s4ecu ue 6yAer',

116o paccelaBaroildafi 
^{arepar, 

pac[o,'roxeHuarr HH)Ke ypoBHff r :rt, 6yae'l
I'IlpaTb BCelAa peuarcq)/rc po/lt). 3ra
r,{arepHs 6y4er rrparb ponb oKPaHa,

sa/[ep]I(!IBaIourero (lorocQeptlqecKylo pa-

Allaql{rc. flooror,ty o6pasonaune p clon
cMo)I{eT HacrylLlTb ro,TbHo B MOMe}lr

r{aI{cHMyMa, T. e. TolAa, KorAa MaTe-

pHfl, pacfloJlo]I(eHHafl Hllrie ypoBHfi t'1t

3aMeTI{O SaMeAJIgeT cBOe .(BE)I{eHHe U

BHyrpH uee o6pas5'grqfi 6o.ttrurot? rpa-

=0 J{I.IeHr croPocrefi.
II. Paccuo,plIM reriepb Apyrylo \{o-

Ae/rb pacurptpfltorllerocfl o6paulanqero
caog. Kax MoxHo AyMarb, 3Ta N{o,4,eJIb

HI\4eeT OTHOIxeHHe X TaKI'IM 3BeBAaltI,

Anfl KOTOpbIx yBenuqeH[e '{.)p K MaI{cI'I-

MyMy H€ cro,tb pesxo nrtpaxeuo. Kpo-
Me TOro, oHa MolI(eT IIMerb l\{ecTo An,I
HOBbIx 3Be3A C UCKJIIOqIITeJIbHo IriloTtl-

)KeHHbtr{ o6paUaIouIHL,I c,loeNl, ?ai(ut\{, xal(, Hafipgirtep, N IIer 1934.

Ae,ro saxnroqaerca B cJle,qyloqel,t. B csoeft [peAblAyu{efi pa6ore an-

"rop [OHa3a,1, qTO B,qHflHLIe upOTsx{eHHOrO o6paqaloqero CnOff Ha flpXOClb

.IlOsofi [epe/( MaI{cHMyNtoM I.I B Mol\{e}lr MaKCHMylua flprocrl{ npeue6pe'
x(HMo ua.rro [9], $ 4. IIosu.(IIMoMy, eror Qaxr o3Haqaer, rrro pacflpeAene-

1rge IJIOTT{OCTII MaTepu[ B CaMbIx BHyTpeHHIIx rIaCTtIx O6paqarculelo
cJrofl rrepe/I MaKCTTMyMOM HMeer BecbMa KoHI{eHrpHponaunuil xapal(rep.

A UUegUO s6,TASU f -f p ILIIOTHOCTr MaTepllll AOJI)I(Ha BeCbl\,Ia pe3KO ytse-

..rrHlrHBaTbCrI B HaIpaB.IIeHHU K qeHTpy sBe3AbI. B rO X<e BpeMfl I(OJIHqecl'-

BO MarepuH, gaKJIIorteHHOii s octtOsHOii MaCCe O6paqarOuero C'llofl, AOJI-

;xgo 6rtrs o'rHocIlTe,'tbHo ge6o,lsurunt. I(ax Mo)I{Ho Ay['iaTb, ToiIbKo B

3TOM Cnyqae BHeCeHHe BeCbMa [pOTs]I{eHHOrO o6paularcUlelg C,IO1I B Be-

.nuquHy /- 6y4er ilHqroxublM. Taruu o6pasOlt, nepexoA or {oroccpepbl I{

o6paularoqeN{y c,rorc Aor'I}KeH 6uln pesxo BbIpa)I{eHHbIM.

B coorsercrBl{H co c(asaHHbIM o6paaonanne cporocQepu tl o6paqato-

uero cJrofl I\,III Ao,/IrI(HbI ce6e npe4craB.{flTb cneAyIoIrlHM o6pasou. B uo-
MeHT BCIIsIIIII(H H3 6O;iee BHyTpeHHIIx .Iacrel:i SBe3AbI HatII{HaeT c 6O,rsurOfi

,cgopocrbro nu6pacuna'l'bcrl \,IarepHl, ocrIoBHafl Macca t<oropoi;i o6paeyer
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$oroccpepy llonoii.':' Hanpot'uB, re aroMbl, I(oropi,Ie o6"uaAator cl(opocrblo
6o.,rrutef.i, rIeM cpe/lH,Is cxopocrl QorocSepHqecKoii \{arepl{H H '4,,'Ifl Koro-
pbrx roprrossulee .(elicrnue iloc,TeAneft He ol{a3a.Ilocb peIUamIIdHM, Hefipe-

pbrBHo Bbr.rreraror sa IIpe/(eJIbI ccpepu r-rp. Oslr u o6pasyrcr ilporfl)I(eH-
runii o6pautarou(uii c,roii. Ile6o.irblxafl \(acca o6paqarou,leto cnofl o6yc,ron'
.,ICHA B CBfl3H CO CI(A3AHHbII\I TET{, IITO IIHC"TIO Y(A3A}IHbIX ATOMOB' TIPOPbI-

Barorrdrxcrl qepe3 rpotocQep5r, ornocurenbllo He Be";IHKo.

\4rar<, 4.rr o6paeoBallurr [porrlir{eHuoro o6paularcueto c/Ior AonxHbI
trrlerbcfl B 

^ocraTor{HoN,I 
I{oJILlrIecl'Be aToMbI, lllueloudl{e cKopoc'lb, 3a\,IerHo

rrpeBocxoArruyrc cpe.[Hlolo cxopocl'b Sorocrpepuqec(Hx arot\loB (V)1p
B HaqaJre pacurpeHua snes;1u).

B csflsrr c orlrN{ ocuosHoii Qaxrop, xapal{repll3yrcqnii paccMarpl'IBae-

bIyIO Ir{OAe;'Ibr 1'aI{OB: MbI SHaelI, r{TO IIIIJIOTb /(O I{Oil{eIITa N{aKCI{MyMa 0O-
roccpepa xaxrrroii Itosoii BBe3Abr HelpepblBHo pacliluprercs, C apyroii cro-
poIIIn, NlolKHo lly\,Iarb, rITo r.rraBHL,IM HCToqHHi(oM Marep[u, ru6pacunaeuoii
uosoii seesAofi BnJrorL Ao r.{aI{cHMyMa 6,recxa, flB,Trtorcrl ee BHyrpeHHHe
qacrn. OrcroAa C.regyg1, tlro tro Mepe 'r'oro, (aI{ sBegAa npu6.rtixaercfl I{

rraxcr.rMyMy, rop\ro3flrrlee B,ilr.IflHr4e rforocQepbl Ha HHreHcI.IBHocrs stt6pa-
cbrBaHHfi r.r c(opocrr, ABHIr(eHr.r.fi MarepHu, o6pasyrouler:i o6paqarcunii c.lor:i,

HeflpepbrBlro pacrer. Aei.ic'rsnleruro, aroii Ma'I'ep]rH lrpuxoAllrctl ilpeoAo-
JreBarb sce 6onrurrji H 6o,,u,uuii ropMo3rrullrtl c.lotl, xapal{repn3yeuuti,
l]pH6rH)ffeHrro, ne,riu.ruuoii rr). Tai<au o6pasou, irec]vrol'pfl Ha ro, tITo

pa3\{epbr So'r'oc$epr,r HerrpepbrBHo yBerHr{tsBalorcrr, il,rroruocrt, [,rarep]II{,
cocraB,'rrrouleli o6pauqarcrrluii c,rroli, Moxrer Aaxe v6bisalr,. A r{MeHHo, B

pacfipeAeJreuHrr lrnorHoe'ru Biryrpn o6paqarcqero cJrofl nepeA \{aKCHMy-

r{or,r Moi{ier co3Aarr,cs HHBepcI.Ifl . Il"riornocrr 6yaer Aoc'r'prrarb irau6onsurerl
Be,rrrrrrunbr s 6o,ree BHerrrur{x qacrrrx o6paqarouiero c.rrofi u n 6o.uee BHyr-
peirHlrx, s6"uusu $orocrpepu. Ha.rraqrle BHylpH o6paularoqeto cJrofl HHBep-

cHrr B Ile.TrHqlrr{e p o3HaqaeT HHBepcr.rrc B Be,laqLIHQ P, T. e. B cpeAHrIX
rrac'rflx o6paqarouleto c.ryofl r{o)I(er 6r,rrr o6pasoBar.I flonoxrre,tr,uurl rpa-
AITeHT AaBJreHIlg.'i"r Hairuqlle i'tte rro,'ro)I{HTeJrbHot'o tpaAr{eHTa faBoBoro
/IaBr'reHrrfl rrervreA.rrerrHo npHBeAeT n Ha.{[r{Hro tpaAr{e}rra crcopocreii BHyTpH
o6paqaroqero c,riofl eue Ao Maxcr4\,ryMa. O4uaxo, B coo't'BercrBnu c rro-
c.)reArrr.rr,r galieqanuel,r x upeAsrrr,yueii MoAe.[u ttpetspaqeHue F, n C, u
o6pasonaure p c.nor npousoi.i4er ror.rbr{o B Mor\[errr l{ar{clr}ryl{a (xor4a
'i,t,x0) H B MoMeHTr,r,3il lrriM c/reAyrou{He.

^[4br ceii.{ac paccr,rorpeJrr.r B.ruiflHrre Hr{reHcr.rBrroc'r'H rrpoqeccoB nu6pa-
cr,IBaHHfl N{arepn}i ua o6pasonaHr.re rpaAr.reHTa cxopocl'eii. O4uario \,rbr yr{a-
3a.rrH, rlro 6.iraro4apr yBeflr.rqprBaroil{ervrycrr T'opMo3rrrqel,ry 4ei.icrnnrc rforo-
ctlepsI )/\{eHblxaercfl He ro.rrb(o IIHTeHcuBHocrb au6pacusaLrwt, Ho u
cKopocrb nu6pacunael,rr,rx aroh{os, o6pasyrorrlux o6paularouluii c.noil. 3ro
TaK)I(e 6y,,fer coSAaBarb rpaAr.rerrr cropocreii Brr)r1p11 o6parqarculeto c,rrofl,
Ho yxe HerocpeACrBeHHO.

'l' I,lnren B Bru1y, r(orleirrro, r;l

'i"l Ec,rn /' orcrllrrbtBaerc,r or
Ty Marepr{ro, roropa, pacno,'rox(e[a noa, $oroctlepot.
qeHTpa 3Be3.u,br.
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ocraaruue csor?crsa paccl,rarprrBaeuoii Mor,e,[H rar(oBhr )r(e, r{aK rr
nepaofi MoAe/rE. Taxunr o6pasolr, ocHoBHoe or,(urrr{e nropoli MoAen}r or
uepaoii cocror.IT B TOM, LrrO Bo oropor:i NIoAenr.I Bo3Hilr(aer HoBaq AoIIo.[-
H[renbHaE Bo3MO)r(HOC',r's o6pasonaHHrr rpal(HeHra cKopocreii (uepe.q MaK-
cuuvlrolr). o4naxo, Kar( TojrbKo rrro yr(a3brBaJrocb, o6pasonaulle p c.rron
B Cryqae o6enx uo4e.neii lvroxer Hacrynurb rotr,Ko rotAa, xofA,a Har{Hyr
coKpaII(aTt,cfl re rracru o6paqarou{er.o c,Torr, Koropbre HaxoArrrcs rre[o-
cpe,(crBeHHo HaA Qoroc@epor? (cr<{r,). C,,relyer rar{,xe Ao6anu.i,s, uro
paccMorpeHnnii s4ecu Mexalli{St\{ o6pasooaulrfl rpaAHeHTa cr(opocreii rlloxier
rltpari, ry r{,/rrr rrH}rro po/rb il r neltnoii uo4e",ria. I{a puc. 2 rpaer(TopHrr,

Har{HHa}oul,Hecfl It }Iol{eutu /, Il l,r, Mo-
lyr 6urr o6l,c.tonteuhr Ln,reHHo pacc],{o-
TpeHHr,rM 3Aect, NIexaHH3Mou. Haroneq,
C/'IeAyeT ,(O6aBHTL, rITO B O6eUX MOAe-
rqx (lorocQepa ilpeKparqae.r pacur-
l-gTbctI lI3-3a TOto, til g qeurpa,rtnuli
N{exaHH3M, rrplrnoglqnii x nu6pacuna-
Hrrro N{areprrit, repecraer 4ertcrr:onar.n
(unu cu.lr,no oc,ta6"arercn).

B xa.iecrse rpaSnra, orruCblBarouero
tsr'opyro L{o/r{e,{b, cM. pllc. 4. To",lulnua
ilvaui\, fl peACTaB/rflrorrIux cooTBet.crBy-
roullre rl)aer{ropHr{, xapaKrepH3ye r Hrr-
Telrcr.rBrioc'r'i, rrpoqecca att6pacuBaHHfi

Marepllh. B csrrsl-l c prrc. 4 ueo6xollrr,io orNre'r'HTb raK]r(e creAyrcqee
r)6croqrerscrno. Ha oroM pr.icyHKe B MoMerlr' 1._ l* cxopocrb ABHr,r(eHnrr
r{acruq ua RCex ypoBHflx np[rN,repL]o o,i(,HHaKoRa. Il ro x<e BpeMfl B paccil{a-
rpunaelroii Mo,qe,[r{ II rpa4aenr cropocreii N{oixel Bo3HaKr.ryrb eu{e 3aAoJr-
l'o l1o A{olreHra MaHCr.rMyMa; Tai(r.rM o6pasou, B cpe/{Hux rtacrflx o6parqa-
roul,e|o c,,Iorr oFr N{oa(eT cyr{ecTBoBaTb Aarie R Mo\{eHTf,r, 6nU3Xlte r( MO-

r\,IellTlr t..-ir. O4uaxo sro o6crorrenrc'r'Bo rre rraxoAHTca rr npolr.rBo-
l)equlr c ria5.ruoAenarrr{tl, u6o lru l\o,,rxniJ HMerb R Br.rAy, qro ysocrr,
.rturlltrli ror,{ouleHr4q B cfier(Tpax Hotsbrx 3Be3,rl nepeA r\{aKcliMyMoni 6,recxa
ecTL ySoc'rr, oTHocr{Te.[bHafl. floe'louy Ha/,rarlr.re rre6o,rsuroro tpaAr.reHTa
cropocreii IIH\I'r'pH o6parqaroulero C,[orr IIepe/,1 x,raKCrrM]rMoi\,r rroB,rrHrier rlit
trrltpuHy ttvt*uii lrorr,torl(eHurI He3rraatir'te./Il]Ho. ,(ei'lclaaTe,rtno, cne/Iye,T

rIor,,InH'rb, rITo B MoMeH'r'r,I, 6,rusxue x 7*, nrterlHrre H BHyrper{Hi.re rracrn
o6paqarouler o cJrorr (a raxxe cporoctllepa) Anu;rylcl B paccMarprrBaeMoM

('JIl1111g (oxo,rlti 1- t.{) irpHr,ieprro c ol(uoir rlloii x(c criol)ocr,;io a:,,u,
a IIOgTOivIy BJrrrflrlHe cl)eAlrHx, IIporvrer(-vToqHr,rx qitcrer)i rre rro;{ie'f 6urr
itl(ecb 6o"rttutul,l.

llaxoueq, ira pr.rc. 4 c;ielye'r'o6parurl BulrNlauue ua ro o5cloflTeJrr,crBor
tilo Ilarlailbrlari cl(opoct's nsl6pacrtBaHHrr aroNroB c rroBepxHoc'r'rr $oroc(repr,l
ts troMeHTbt tn, tr,..,, t, y6ttsaer rIo N{epe }rBe,rIurlet{nfl /, (,r't'o xapaK'I'e-
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pueyetCa nOC/IeAOBare,/ILHbIM yMeHbIIIelIHeM I{aKJIoHa rpaexropnfi B Mo-

MeHrbr t6,,ty ,..). 3ro HaxoAHTcfl B coorBercrBHH c HaIUHMH npeAI{Ay-

rrlHMlr 3aMeqaHHffMH.

s ir. IlPol{nccbl, 00I}DPIIIAIOIIUIEC,tI B ollAI"]"TIUBUInficfI ot 3RE3lIr,I

I'JIABIIOII O NOJIO IIIIiT

I{ar< 6rrr,to [or{a3aHo B [peAbIAyIrIeM napalpaq)e, oAIIoBpeMeHHo c or-

Ae/reHr.reM rnaBuoi.i o6oroqrl.I Ira BHyrpeHHI.Ie ee qacrl'I B csepe nHHlIif

rrot,[oxleHr.rfl, ero co3AaBaeMbIx, HaqnHaeT AeiicTBoBaTb rIoToK I{e[pepblB-
nor:i paAnarlull nGv. I-lau6O.nsuuu alor aQ0err 6y4er B I{eHrpaJIbHbIx
qacrrrx a6cop6quosHblx JIHHHI:I. B xptl,rslx nHHI.Iitr SaIueHa zcFv Ha t6u
6yAer, riai{ gro coBep[re]ruo or{eB[/(Ho, r\{euee cyulecrnetruol?. fioeronay
B AaJrbHeii[IeM I\IbI 6yleu HMerb B BHAy TO,IIrKO {eHTpaJIbI-IbIe rIaCTI.{

a6cop6quourlbrx .rrLrHHIi; orlrr{qecl(al roJlua AJItt orllx qacreii 6yaer o6o-
ilHarIill'bcfl I{ax a"!".

!,a.nee, B roM xe S 2 6ulo yrasal{o, qro AellicrBHe IIoroI(a nC, 6yger
IlHarIaJIe otpaHr.rrreHo OTHoCHTe,rbllo y3KHM BI{yTpeHHHM C.IIoeM o6o.uoqrlt.
Hs-sa x{eAnelrHoia AuQQyBI4H cporonoe r.ny6oxo B}Iyrpb o6orloqxlt
oror rroror{ [pouui{Hy'I'b He cMo}I(er. florox rrG, HeMeA/IeH}Io coo6uar
yr(agarrrroMy BHyrpeHHeMy c.[orc, c;torc p, ]reKoropoe, H KaK Mo)KHo npe4-
rIO,latarr,,':^i .qocTaroqHo 6oaruroe AonoJIIIHTeJIr,Hoe ycl(opeHI{e (noaox<n-

re,,rruoe). B pesynr,rare p c'aoii BcKope HarIHer ,u,tsura'rbcrl co cKopoctlo
6olsuleri, riel.i cpeAngrl cKopocrb ABI.{}I(eHHg u. cilofl, r. e. ncefi ocHosHofi
l\raccbt o60.rto.ItrH.

,[,anee, Tai{ KaK Aeiicrnue notoxa :iO, 6yae, HocHTb uenpepuouufi
xapaxrep, Ko,rrHrrecrBo MarepHH, npuHHrr.rarcuqelT yqacTve B 06pa3oBaHui{

crox p, HaqHer Helpepr,IBHo Bo3pacrarb. Bcrope oIITuqecKarI ro,rqa 13

c,rrOr (tl")O B qeIIrpaJIbHbIx qacToTax cpeAHHx I{ cH.IILHbIx nasuli CraHe1'

ctrlanHr.rnoli c eAusrzqei:r. floc,re aroro MoMeHra p caofi c/.(enaercfl
c troco6 Hr,lrr,t co3,[,aBarL, c soil co6crB eHrI bI e Jrr4HHu rlorJloulegurr.

!,nn toro qro6sr yrlcHr.irb Aa,rrlseliurue rpaucSopN{aur.iu B orAeJILiRneiicti
o6o"rouxe, o6patunacr x puc. 5.

Plrc. 5, 1 cxeMaru.recra lrso6pa)r(aer paspe3 orr,e,rruBrrei.ics o6o.ryoqru
B rleKoropbrrl Ha.ra,[bHslfi uouenT t:tr, HerrocpeAc'rBer{iio c.te4yrouluii
sa MoMeHro\,I or/(e,'IeHHs o6oroqxu, t : ta. Lo MoMeHra t : tr notor< r0v
,qeftcrBoBa,r ua c.uoii p .rilruu, Becbr\{a He[po/IoJIxr{reJlb}Ioe BpeMrr, TaK rrro

cr{opocTb p c,rol, atg, JI]aTJJb HeMHoto 6orlllle, rIeM cpe,(HtIfl cI(opocTID

/(Bu)r(eirarr scefi ocHosgoii uaccri o6o,ro.rxn, c( c,Tog. I-la pr.rc. 5 npe4no-
.{AIACI'Cfl, LITO CKOPOCTb ABHiI(CIIH'I MATEPH}I RHYTPH CJIOfl A NOCTOgIIHA H

PABHA ?A : COTSI. KPOITE TOIO IIPCATIOJIAIACTCfl, II'TO 3TA BC,IIHIIIIHA Od HC

3aBLIcH'r H or BpeMesH. O roN,I, aITo o6a a:rtt rrpe/(rioJioxielluti o[paBAbI-
Balo',rcfl C H38eCTHbIM npH6IH}I(eHHeN{ Brr/.Io'r'b AO i\{OMeHl'a t:tpnt MbI yX(e

'i' Cv. rrauprrruep, lLrtrIICJIettrrn AIirr-Iililr [6].
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roBopr"rru B [peAbrA)/u{eM [aparpa{be.Aa,ree, }ra BCex rpex cxeMax [, ll,
iI11 nporrrexyrox, o6osHar{aemHii 6yxnofi T, sB.rrflercs [epexoAHbrM c,rioe],I
r{eirAy c.iroflMir e fi 9. O ero po!'Ii{ clr. Aa,'ree.

Paccuorpalr rerrepb Aa.ltHeiiuruii xo,u, co6r,rrnii. Tari r{ari, Haqrrrrafl c
MOMeHra t:ts, riNieeT Mecro HepaBeHCrBo c,a),u,,, crok p 6y4er Herrpe-
pbIBHO npoABHtarbcr BHyrpb c.rrofi a; B pe3yJ,rbrare sroto .tuseiiuan I'ori-
il{rrHa lrocreAHero 65r4er HenpepbrBHo y6uaart. O4nouper{errHo 6yger.
y6una'm Macca cr c,Iofl 3a cr{eT coorBercrBenHoro yBe.ri[rreHufl Maccbr
c,uor p. OuernAuo, rrro fipoqecc rpanC$opMarlHr.r crrrofl d" s c,rror? p saxou-
rrrrrcfi ro,,TbKo rorAa, KotAa BepxHflfi tpaHHr{a c;roa p /(oiiAer Ao repxHefi

n, t=t,

,EI
f h,,,,iFti,,r#tr

t
I trQ,

fi----rlf
,aElt,

I
lzt,

I
| *n

lL Uy

Prrc. 5

ixe lpaHr.r[r,I crofl o-. B peslr;rbTa're t{br 65r4e,u trMeTb HoByro o6o,,lo.rr<)r c
nanetlgoii ro,rqrtuoii sHarrllTed'IbHo lteurmer,i, qeM ,ruHet'luas ro"ru1IIHa
ro.rlbxo rITo orAe,'Ilrnureiicg o60,roqru B I\{oMeflT t : ts,

I-lpouecc rioc.;reAoBarerlsoi? rpancOoprvrartuu c,,roq a. s c,roii P Q.*9
npoqecc) uao6pax<en ua Aanrrrerittrrix cxeMax II, lll 1tuc. 5. Ha Bcex
'r'pex cxerrlax I, II, 111 cxopocrb .d,., KaK Mbr yr(a3brBa/rw, ocraerca fiocro-
lsnoii. Hauportia, Aa,'rbrrre 6yaer nor{a3auo, Lrro B reqenue Bceto a...()
rrporiecca cKopocrb .d3 Hlil| Bo3pacraer HJrw (yxe K KoHrIy npoqecca)
ocraercfl uocrosunoii. Taxulr o6pasou, B ruo\{eHr HCqe3HoBeHHfi a o6o-
,{or{Kr.r HoBarr p o6o,roura 6y4er o6.naAarr, ror? )r(e nraccoil, qro Lr u-

o6o,toqra Ir MoMeHT tg, r1o 6yAer r.rMerb 66,nruy16 cKol)ocrr,, qer{ Haqa.,rrr-

Hafl cl{opocrb'ud. Vse.'rx,renue cKopocrr.r ?9 }Ka3aHo Ha cxeMax l, II, lll
yBe.[HTIeHIIeM CoOTBeTCTB]rrOIqHY CTpe./IOK.

flpexi;1e rrer,r [epexoAr.rrb r Aa;rnneliurul.r BbrBoAaN,r, paccr\,{olpr.{M cHa-
qa,rra re (raxropsl, r(oropbre o[peAe.[qro't t-> p npoqecc.

Bo-ruepni,ix, MbI Aor.IlI(Hbr flpllHqrb Bo BHuMaHHe flepeAarly rrMrlyrbca
nyreM cro,riKuoeeHHi.i. !,erlcraurersuo, Te aroMbl, Horopue npuo6pe,rn
/{ofio.rrHr.ITe,[ruuit lrun5r.ribc or uorora ::0., ]I xoTopble ABLIXyTCtr yx{e Co

CI{OpOCTbIO 4,0, riepeAalo'I qac'lb STOIO l{N{[ynbca BbIIxe neI{aulHM aToMa}I,
yBe,'rlrql.rBarr rel{ caMbll{ cpeAuloro cKopocrb noc,Ter,Hax (s HattpaB"'IeHrtlr

o'r rdeHrpa eaea4u). Taxuu o6paaolr, Moryr ),Be,rrrr{lrBarb cBoro cl<opocrb
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Te aToMbI, rra Ko'topbre IIorOK rO./ He[ocpei{crBeHHo He ,qei.icrByer. f{[xe-
cJIeAyrox{He noAcrrerr,r rloKa3brBarcrr 9ro paccMorperrHbr]i sar{rop [ro]Ker
6bl'r'b, Boo6ule roBops, Aocrarorrno o$$errunuurra. BostMer\.{ B r{arrecrBe
rrpr.rMepa o6o",ro.rxy, orAeJrr{Brrryrocs or N Her 1934. B pa6ore, rioropafl
e 6nux<ai,iruee BpeMs 6yaer ouy6,rnxonaua, aBrop sacrosuleii crarbu Ha-
ul€;r, {?o IIJTOTHOC't,b NraTeplr}r, coc,ras.[flsuefi 3T]r o6onoqxy B MoMeHT
r{aKcaN{ynra, 6lr.ira ral{oBa, rrro B 1 cus coj(epxa,{ocb N = 108 aroMoB.
Ii rarori xre ulr$pe npuxoAr.rr u l-porpuau [20] (W. Crotrian). I3arn A/rfi
paAIIyca IIOI]epeIIHO|O CeqellHrI CTaJIIiLiBAIOIIIIIXCfl aTOMOB BeJTI.IqHH)r, paBI{)rlO
llo nopflAr(y co =- 10-8 clr, uaii4er{ AJrfl )\JrTrrbr cso6oAHoro ripo6era

7.: -| x2.2.107 cu.
l/ 2 dN c(,

(3.1)

,C 4pyloii c'topoHbr, r{aK }rbr }rBr{/t,ri[{ B cneAyroueM naparparpe, l,ruHnuall,-
Jlarl To'irurxHa o60.ilouKr.l, orAe.[ustuerlcrr B nlor,reHT MaKcu\,r)rr,ia o'r N Her
1934, panHr.uacr, Ar= 60 t'g (a.,rn trera,uon), Orcrc/da )./Ar,:0.5.10-0.
'c.,telogarerbHo, aToM, fioJiyrralouluii ituuy,rsc or rio.lora iio.,, Hr{ B I(oeNr
c.ilyqsg He c\{oxe'f sr,rfiru r.rg o6o,roqxrr oecnpenrrcrBeHHo. Flaupor[n, ou
'6y4er Mo!{ellranbuo rlepeAanarr, ero Herrocpe.4,crBerrr{o Bbrrrre pac[o.,[o)r{eH-
rrrbrll aTolralr" Oveeu4rro, r{To .4,pyfue Bo3Moir(Hr,re BeJruqprl{br gn* oo g N
Eprl.q, nfi CMOryr USI{eI{HTL lpI-IHIIItIHaJIbHOe 3HarIeHHe IIO,'IyrIeHI{O|O pe-
:3y,'tbTaTa.

Il sali"[toqenl{e cJreAyeT or}te'rlirb, rITo, r(ot{eqHo, rre Becr, Irtlfiyrbc,
coo6qaelrurt [oToro\{ ;:O, nrr5rrpenHtrl{ qacrrru p c.lol, uepeAaercrr B}reur-
HI'I\I qacrsM sroro clon (r. e. qacrflM, pacrioJro)Kelrlrbir\r y)Ke B [epexoArrolr
c;roe y). Cyulecraeur{afl Aonfl g'r.oro Hil[riyJrbca rpcrHrcfl Ha yBeJrr{qeHHe
cKopocrr.r ocuousort lraccbr p c,ror (u Ha [peoAo/reHHe rpaBr.rrauHoHHbrx
,trrr/'r .co cropoi-rbl ocr.rostiofi rrtaccbl 3Begi{r,I).

Oguaro I.IHir(ecr'reA)rrorrlue coo6pa;rieur.rfi rroria3blBaror, qro paccMorpeu-
:.tLtii to,trrxo rrro KonnH3rroHlrrri.i tlarrop r{e tlBnfieTcrr ocHoBHrnM. fioaa4u-
rolly, ocrloBnbrM (tarropont, nepeBoArru{Irr{ aror{r{ H3 cilott a. n c.,loli p,
'flB,/rrieTCrI otlfi'tb-TaKII no.roI{ ;:or.

B cttltoir,l "r{ene, paccil,torpunr pac. 5 1/, onucl,raaronil.ui cocrofllrae /f,Br.r-
iKet{I{fl o6oaoqra B r{er{oropblii 6o,ree rr/(a,,leuusrii Mor.Ier{r BpeMerrr{ t : ty
il15,crr B eror MoN{enr cKopocrb ABr.tii(egHrr p c.rox, r. e, atg, y)r(e BaMeTr{o
oTJilrqaercri or cl{opocrl.I jlBH}r(et{I.rfi^ u c,rofi, Ita. Ec,ur IIoJIyIIIHprlHa Av,3

.'rr.IHIIH rrolJlou{e}rufi, co3AaBaenroi,i c.iroel,r p, ne c.rulutl{oM Ber'rurKa, To B cuJr\r
atprlerra !,onnlepa, oripe/Ienfle\roro pa3Hoc,tbro Ao :.dg-tru, c.noft p ne
65,rter 3a/{epxr{Barb roir rj2oroccpepuqecxoi.i paAr.raquH, rioropafl rorJro-
rqaercrl flToMaN[H, ABux(yull]Mr.rcfl co cKopocrt,ro zo (no.rrymupuiror,i Jl;ztlufi
llol/'IolrdeHrlg N{Lr SAecb H B Aaflb}IeiiUrer,l Ha3bIBAeM yMer{blreHr{oe BABoe
pSccToffHue Mell{l(y TeMLI IIpoTIIBOIrOr'IO)I(HbrMrI TOr]r(at\,rrr IiOHTypA JIHHHIT,

1'(iirr r(oropr,rx ocTaTosHarr r{r{rerrcuBHocrb 11: -.1 (, frr.). Taxull o6pa3o}r,

ira a'ro\'rLI, paclonoxeurrue na Bnlrrpegneii apouuri 7. c,/rofl H, cne,r{oBareJrL,Ho,
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;BxoAgrque B cocraB y c,'tofl, 6y4er ;leiicrnonalb IIoqrII Heocna6legnuit
fiotog pa/{irali6lr nGr. f[o1 Aef|c1B6eM rloroga xG, u 6yly'r yBe/lHtIIIBarb

cBoro cr(opocrb a1oMbl, o6pasyloul,ue c,ryoii 4.. Mo>xtlo AyN{arb, rlro sror'
r{erocfr eACTue}r r{o Aei'tcrByroqH ft r}anro p Aei.i crBnrerbuo qBrl ercr ocHoBHbI N't

,$axropo.',r B AaHIIo\,{ orHoue}IHH, ocHoBHbIM IIoroMy, qro, Katt MbI To,/IbK(}

'r{To yr(a3bIIla,TII, qaCTb llMnynbca, npuo6peraeNlafl cJ'loer'l p or rorol(o nGr,

TpaTrircrr Ha coo6qeHHe ycKopeHllfl ocl'loBHoli iYlacce p c.non.

CAelauiruii ltantu 'to,llbt(o qro BbIBo/{ cnpaBeA,THB, KoHeqFIo, ,'lII[Ir] B

'foM c/'Iyq.ae, ec,'il] rloJ11ru114p1411a Avp Sarlerxo Mellb[re, qeN{ uHTepB&.{ Avp ,

olpeAerfleiltl,tii pa:uocrblo At, - 'ot. '1'o. ['IrIarIe loBopfl, $ c.T oii Ao,lxeII
6tti.t, Aocraroquo npo3parlHbI.\1 lUtIfl ce.{eIirlaRIIoii paguaqllll, IIol.[ollraeMoi:ii

c.[oe]I G.

I-ia6.,rro/deuufl ttoi(a3brBaroti, q1g oro 5rs;gunre Bblrro.'Il.Ifl"ryocb npa(rnqecKrl

l\rfl BCex ficc,'le*{,oBalIr]blx HoBbIx 3Be3L. .l-leiic'rsltre,'IbHo, Bo Bne,4eultlt l'tst

YKAS,bII]A,,Ifi, I]TO CPASY T(E IIOCIIC MAI(CHi\{YMA B CIICXTPAX HOBbIX 3BC3A

nprrcytcrByror .r{Be a6cop6rluouuue crcreMbr: rrpe/{i\{axcIt\{a,ruusIi.i cilel(rp,
(coolselc'rByrorquil * cloro) Ii r/'IaBHLIilt cflel{rp (cooreerc'lnylour,uii p c.,ioro)"

O5e ern cuc'teMbr o6rrrruo flBnrrrorcri pa3AeneHlrbINII,r. 3ro pa3Aenellue
qyqecrts\/er Laxe B ca,r,tutli I{aqanbi-tEll? nepHoA Bo3HHKIIoBe}lI{fl il, cnon.
'l] Kaqecrne npliMepa N,IbI h{oil(e}{ coc,[a'tbcfl Ha tIB.{eHttfl, [po]ICxol(HBlxue
B ,crer(rpe N Her 1934 (cu. c,neAyioutllit raparpao).

I'axn.ur o6pasolr, na6nrcgeuus roBoptlr [IaM, qro c.,toii p r reueuue
cr+fl upoqe,cca geiicrrr{re,{bHo flB,ilrercr rip03paq}Ibril{ R yKa3a}IHo.\,i BLItue

cM.bICJIe.3lo xe noATBepx(Aaer llaur BLIBOA O r.(asHOri ponla IIoToI{a rtO,
B Ipouecce a+p rpauccpop.viarluu. C;re4yer ral(r(e Ao638H1'1,, rITo ecrl'I
6u pasAeleur.re yKa3aHHbrx a6cop6qlrottt-tttx cIIC'I'eNI 6tl,ro IIe[o,1]Ibn\,I,
,BCe parlHo BcJre/(c1'Brre ausoepeuqlla,'IbllorO eQsertra ,l{onn"nepa ponl>

$ cnon Kar{ or(paHa, BaAepxliBalorqeto rporocrlepllqecliYlo pa4Itaqurc, 6u,ra
6u necrrra Lre6o,rybl[ofi.

I{enoc,re4crBearroe Bo3reiicrBue ilolot<a rO, ua cnori T xflpal(Tepn-
3)'erca cJre/lyrouulM r]scbrtA .'iloionutrHlt"t ycJIosilSII, .(alo;qll.t celtxHltii
npeAe,rr ,qJrrr cropoci'ei:i, no3lrrtKarou1lrx B or/{e/IuBluericq o(loro,rrie. Il ca-
llroM Ae,rre, r{aK To.rrbKo rro.( Ieiicrnlrerr rroror{a rci., ator,lrt, BxoAflrrdl.re B

cocraB rrepexollHofo c,rrofl i npno6pe'raroT cr{opoc'tb 'uo, 71eiic'rnue }ra rrI.Ix
gloto norol{a cpil3y )xe rpe(pa[Iaercfl, lt6o ourl rralrllrraro'f nouroqarrr.
tporocdlepriqect()IIo paAIIaliHIo B rlacrorax, o11peile.ryse[1bIx cKopocrblo
ItBll;rier{r.rrr p c,roz. floe'r'ouy c.noft p 61r1e, relleps cJIv)r{r.rrr, I\,ttt IIIIx
cnoeo6pa:ubl.vr aKpaHoM, 3arrlrrqarolr\HM Hx o'f floToiii] :tCr. C,le4oBare.ribHo,
rI B AaJrbrier.'iruer,t 3rr.r aToMr,r 6yrtyI npoAonil(aTr, ABIil'aTr,cfl co cr{opocTlio'
rtt1", rlo r{I{ B lioer-r cnyqna ne c 6o.ryrurefi.3r'or N,rexaHH3Nr u 6yler ufparr,.
ocHoBHyio po.rrb R ilpo[ecce ilcpexo/Ia aToNIoB rr3 c,riofl a. B c,,Ioii p.

,B sax.ryrcqei-rr.re MbI cAeilaeM pfli( 3ail{eqitHHii e cBfl3lr c piiccNrorpelrHr,r]r
cx * f, npOlleCCOrt,

a) Paccl,ra'r'piinaa a+p ilpouecc, r{Lr rre npnntrr'rri Bo Burrr{arrrre ro.
.o5.clogre.ar,crBo, rr1'o B l'eqenlle Bcero Bpe\,rerrr{, 3lHHNraeMoro nporteccoM..
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fpI{oC't'b 3BeSAbI )/6F,tBi.eT, B CBg3}I C qetr )'6trsaer H BeJ'rIIru.tHa trO.r. L{alt-
6onee 3r-raqlrreJrbr.rbr\r gror erpQerr c'[0]roBrircfl r{ r{oHrly trpoqecca.
I*loerorry ]\,ro]r{Ho 6sr.ryo 6u orracarr,crr, qro u r{eKoropuii r{o,\{eHT BperlreHu

u.+ p npoqecc n3-ga cJra6ocrlr rloror(a riO, oclasoBIzTCI. Og,naro o.to,,
rioHeqr{o, He raK. /{erlctnute.abHo, cot,[acno Max-JlaQ,ruuy [1] rrcrre3HoBe-
Hrre IIpeAMar(cr.tr,ra,rrbr-Ioto crreKTpa, T. e. KoHerI, a"+p rpoqecca, oTtiocr.rTcrl
I( To.\4y MoMeH'ry (t -=tp,^), r(orAa spKocTb urnuquoii Hosori IIaAae.t, cqrr-
Tarr or MaKCrrNryNaa, t{A oAH}' BBe3/lHyro Be,lr.trrI4Hy. 'l'axNu o6oasou, cepe-
lHHa u.+ p npoqecca cootBercrBye,f B cpe/.lueM roMy N{o,{eHt.y, riot1a
3Be3Aa oc,ta6,rysercrr rra 0..5. 3ro coo,rserc.tByer yMer.rbrrlerruo riO.r rpy6o
I'oBoprr, n 1.6 pasa (peur, s1ecr, u4er ro,'rbr{o o lrpu6,utrxerrrrbrx qur}p x,
u6o s cBrr3r.I c Her(oropr,r\r Hgrvreuerrrrell t'e\.irepar)rpbr y 3BeBAbr Bo Bpe.,{rr
a+ p npoqecca rr3treueune rG., Als pa3/rrrrrilbrx ) He o;lrinariouo). l[a;rrc
H r{oHuy cr+ p lpoueccA, riorAa rrpKocrb sBe3/'(br yMeHbrrrael.cri Ha 1r,.0,
BeJIi.rqIIHa r:Ov y[{eHbrrrae'tcfl ttplt6,rusu,le.,rr,uo BCero n 2.5 pasa. Teu tre
MeIIee, lIeT HUI{aI(olo coMHe}turr B 1'ol,r, trlo Be,rrrrqlrHa { r}opr,ryasr (2.2),
xai aKTepu3yroLrlar yBeJrlrlreuue p'o, rlo RCrUioM c,,lytyga o6uqllo 6otll,tue,
"leu 2.5. Taxunr o6pasou, yI(a3aIIHIne orraceHurr He [peAcTaBJrrrrorcrl ocllo-
BareJrLHbIMn. Do,ree roro, ca\{ (taxt rc.resHoBerrHfl cHCTerubI, o6pasyroqeii
rrl eAN{ar{crlua.rlrnuii cIIeI('t'p, toBopHT rraM o 'r'oN,r, qro, 71eiic'rsllr.e,rtno,
ponb 3a\{eHul F.,, lra C,r 6onee cyqecrBeHHa, rigy oc,'ra6nelrHe nG.,,.
' [a.,ree c/IeAyer ol'NreT]rrb BrHrHIie rr Apyroro, 3Fl&"irorlir{Ho 4eiic.rnyro-
uero 0al{Topa. Olr cBo/Inrcrr i( To[y, r]To B Teqer{He a+p npoqecca BCrr
orAeJrr{Buascs o6onoqKa r{ar{ qenoe (r'. e. a. u p c"lolr) yAanselcrr 01'
3Be3AbL ilOerOuy B cBr3H C yBe.rr[rreHUeM r fioror( sa o6o,ro.rr(y naAaer
B COOTBerctBr.rH c 3aKOHoM, arranotrlr{HbrM sar(oHy (1.10). OAnaxo 4auHuli
(iarcrop aBJrflercrr coBeprxenHo npeHe6pelr{r4Mbr.\4. [eiicrnure,rruo, K r{o-
MeHry orr,eneHHr o6ono.rKH ee cpeAHee yAanerrHe or sBe3Abr yr{e rar(
BeJTHKO, q]'O B Teqer{He KOpOTXOTO cr+p npoqecca,orrroctrr.eJrb}Ioe HSMe-
rreHHe yKa3arrHoto yl1,a,{e}ruri Becbr\{a [,rar,ro.

6) Hacronqee 3aMeqauire r,Meer orgorreHr4e Kar( K ]rac.roruren{y ra-
parl aQy, raK r{ r( rrpeAbr/{yu{eMy. Pe.ro u71e'r o cpaBHH.re,ryrsofi r4H,reFrcHB-
HOCrrr ilpeANrliricHrratrrroit a6cop6quorlrroli cr.rcreMbr Ao MOMeHra MaKCH-
MyMa rr cpa3y )Ke [ocJre 3Toto MoMeura. Mu Br.r/{erTH, Lrro [epeAr{ar(cuMyMor\r
6,rtecra, 1'oqr"ree, B MoMeHrr,r, 6,rlr3nrie rc t -ie., a6cop6qraoHuur:,l cileK.rp
I{oesrx -- rpeAMaKcunani,gt rri crrer{Tl) - co3Aaercfl BCeM rrporsxeHr{bria
o6paularoq[IM crToer,i 3r]e3Abr, roropsrf.i pacrlHpflercrr c orHocareJrbHo He-
6o,,rruu'ru rpar,HeHroM cr<opocTeii. o4uaro B MoMeHT MaKCuMyr{a Bo BHy.r,-
peHHI'{x elo qacrtlx, pi:cIlonoil(eHI-Ibix }rH}r(e ypoBflfl f :rt, Bo3HHr{ae,r rie-
riorol ari [poSpaqrrari [orTocrt, (uoueruy Ir [poacxoAr.Il. 3aMeHa r.F, rra ror),
3ro o3r'ratraer, qro re[epb a6cop6quouuufi cler(rp 3BesAbr coBAaercrr
yxe nor{rH o'rAenaemeiicq o60,roqror)i- cnoe\,I (\ AJrfl KOTOpOTO r)_r,.
C,le4onare,tlHo, I(o,llI,IqecrBo at.oMoB, ripLrH14I\,raIoulax yLI. ct.IIe o o6piiso-
BaTIIII{ npeAMaI(cl'IMaJIbHoro cllelirpa, Il MoMeHT MaKCIlMyrr{a ,{eHblfie, r{eM
R MoMeFITbr, 6,rIIrsxxe ri 1*. i-loero]\{y r,rHr{Hr.r rror,,-IorrdeHHs [pe/,(.,{ar{cHr,r.,Jrb-
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Horo cttel(Tpa B ilroN,reHT i\Ia(cu\r)'nIa Ao/'Inilrbr 6srrs lrertee IIHTeHCI.IIJHrIMII,.,

rrel( B n{oMeHT t :l* I4Ha.Ie I'oBopfl, rro cpaBHeIIHro c HettJ]epbluroly

c[eKrpor{ sBe3/(bI ee a6cop6qnouuuii cfle(rp 3a IIpo}{eiliyrolr. t^-to
Aonir(eH C/IeJIarbct c,ra6ee. Orluaxo eror erlcpeI(T, IiaK ttoKa3bIRaIor tilixe-
cd'reAyrorqne paccyir(AeHrrrr, He AonirieH 6u'm oco6o c)/u{ecrlre}IHbI}I-

B cauol,t Ae.rre, r{bt 3Haet\,I, tITo rto.ruoe notnorqettvte W [ns raxoii','iu6o'
a6cop6qnounoii ,TnflrlIl (ee arnNna,rrenrHarr ruupnua) lr3]Ienrlercn c rlHCJIor't

aTOlrOB N, npuUttuarctt1,tlx yqacTue B [pOU,eCCe IOIJIOIIIeH]III, BeC6[,1a Mel\-

,rrenHo (tril Sgecl 6t'leU toBopltrb o CpeAllxx ll CH.{tHblx JIllHHsx, tl6o

AJir BecrrMa cna6ux .rynsuii [7 pacret npn6,rusuteJlbHo Iiaii qIic,IIo rorno-
ur,aloqux aroltoa). Tax, 4,u 6o,ree cl'Iflbrlblx nuttltr:i, lAe lla)l<llylo po,'II)

urpaeT 3a'l)'xaliHe, r'p1'6o roBops

1y, - { tl. 13.2't

Hanpo'l'ltn, 4"nl 6o,'lee c,'Ia6bIx ,tllullii, li{e ocrioB}IHrr cpat<ropoM flRJItierc'I

\{Hr(pOCKO[nqeCruii ecpcper<l !,Ounrepa, [{bI }Il{eel'I 'ral()Ke nplt6.'IuixeUHO

w - ltlg-w. (3.3)

B ro xie BpeNrr, B s 1 um yr{a3b1Ba.'rrr, arro Bgyrprr o6pau1arcn1er o c,rlo[,

olipyx(arcu,elo rioBble sBe3AbI nepeA MaKCiIII)rl/IO}1, /{OIxell rlMerbcrx

salrerur,lii Nlat<pocronnqecxuft e(lQer<t !,onn,lepa. Conepruenuo orleBHAHo,

qro R ,EaHrrONr Cnyqae saBLICHMOCTa W Ot N 6yrte'r IOpa3AO 6olee 6,rns-

xoli r< sanouy (3.3), qell I( 3axotly (3.2). Cne4onare.lr,Ho, ec,'Irl .Idallie

r.rgt{e}rerrfie N Sa neprtc.1. t,, l. Oy;fer So,luuxlr, COOTBeTCTB]rIOqee II3-

NIEiICHIIE W iT,TOXTCT OKA3ATI]C'I BECbTIA NIA,TIbI\'I. KPOUC TOI"O, CJI€I)ICT I{MC'TIT

lt IlpIAy, al.l.o B orAeillrBlrrei,ict o6olo.Ixe t{oi{(er Bo3HIII(Hy1'b, xorg u Becbrla

He6o.ryturoii, iro A.ris AaHHoro ciryqafl cyil{ecrBeHnttii rpa4uelt't' cxopocreii

(AuQ{lepeHrqtaa;sufi IpaBIIraquonHsrii eScler<r). Srot rpaAlleHr ct<opocreii

6yler CJrer(a pacut4prlrb "'IHHI.II.I 
ilOrJIOiqeHHtl, CO3AaBae\'IbIe B Mo]'IeHT MaI{'

Cr.rMyt{a OrAe;runutericl O6o.nOqrOit. Tarltrt O6pasOlt, eO BTOpOT'I C,'iyqae

BCJII,ITIHHA 1Z TTOIIiCT AA}(C C'XC[(A }TBC'1}IIII'ITI'Cfl .

r[,alee, B rrl]oMe]r{yrxe 19 -t,,, serTTytua w /i,oiiiliHa 6birb nllu6.nusu-
.re,rrbHo noc.roflHlror:r (guib0epeHr(ua,ryrnltii rpaBrlrau,Ilonuuii e$cpel('l MOII(e'[

'l'O,'IbItO C,[elKa yBe,lIIqUTb 17)' '
I4S sCerO CIia3aHHOlO C,rleAyel', IITO B TOT IVION{eHI', KOIAa HaqHeTC'I

a. + p npoqecc, a6cop6u,norlrirtii c[e11'rp SBe3ilbi 61r71e'r npurlepHo c'l'oJlb i6e

r.rlrTeHCHBeII, KaK u fiepeA MaKCI'nfy\IOM. 3rO O6CTOrl'[e,'IbCTBO .4O"[1ttHO

BeCbMa cloco6CTBOBarb peluc'I'paqizu rex Cnexlpaiibllblx TpaHcipopMaUilii,

lioTopbre coflpoBoil{Aalor )rKasa}tut ti'i npoqecc,

n) PacclrorpHr,I rettepb Borpoc 06 ycl<opellrlfx i{ cKopocrtlx' xapal(l'e-

prr3yroilIr.ix ABgil(eHlIe p c,ron BO Bl)eN{q o'.+p npoqecca. LIuxeC"teA}Iloulue

coo6pa;rettIlt rOBOpflT IIal{ O rOI'I, rITO yCI(Opeulle, Xapal{Tepi13ylog1ee

llBr.{)I{eHIIe p C,rOrl, 6\rAer B 'I'erleHlle BCerO pACCNIaTPIIBae}IOIO upoqeCC

]'6bisall.
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1) B nynxre a) N{bI B[rAeJIH, rrro Be,llilqlrga rO, ]r, c,rleLolarejibHo,
/r; B rerreHr.re cr->[3 npoqecca HenpepbrBlro y6unaror (n cBfl3r.r c y6brBll-
Hueu Z). 3ro xre HerocpeACT,BeHHo BeAer ri yr{eHbuerr}ro yc(ope:rri.st jg.

2) PaccruorpHM ro'r' Motreur BpeMeHrr, HorAa B r{eHTpe cpeAH}rx H cuJrb-
rrblx "uniiuii Ilor"rloueH]rrr, coa4anaelrux p cJroelvr, o[Trrr]ecKarr rorIIIa
(ri")p y/toBJrerBoprrer HepaBeHCrBy (ti.)B)'1. Haqusas c 3ror.o r{oMerrra,
[o,'rHoe notrorqeHlre B orAenbrrbrx ,rrHHuftx lz, tepecraer 6r,rrs IlpoflopuH-
OIIAJIbHbIilI TII{CJIY ATOX,IOB, CO3AAIOU1LIX 3TY JiHHI,IT IIOIJIOU\CHII,]. BHA'IAAC
BeJIHT{IIHbI lf,l, c,relyror 3al{oHy (3.3), a 3areM (ec,ru N, Aocraroq}ro ne,ruro)
sar(orry (??). tl ro )r(e Bpeurr Be.rrrrruria 1 cpopuy;ru (1.20) rponopr(fio-
rra,,rbHa ) wro,,,, r'Ae cyMMr{poBaHr.re npoucxoA}ir rro Bcer,r .[HHrr^,r ro-
r,llolqeHprf, IrpucyrcrByroxlu}{ B C[ekTpe. 'i' c 4pyroii cl'opogr,r, r,raeca caon p

,,po[oprtuo'aJrbHa BeJr,rrrrHe ) Nr,, arre cyrvrMrrpoBa]r[e r]JloucxoAHT Iro
Bcer\r aroMaM, cocraBtflrollat,r p c,roi;i (nac, riorreqrro, ?rHTepecyer N,Iacca
nrarepHH, sar{Jrrorre}rHofi n cro,u6uxe, ocHoBaHHe r(oropoto paB}ro 1 cM3,
A BbICOTA PABHA 'I'O.IIIIIHHE P C,.IO'I). CTCAOBATE,IbHO, CC,ITI HCTIO.IIb3OBATb

Qopray.,ry (1.20), yc(opeHrre, coo6ulaerroe paArrartueii p c,roro, 6y,1er. npo-
II O p qlloHa,ll bll O IlbI pa )I(eHtslO

., \w$".
Lt -- f,Ni (3.4)

llpnuuuat )r(e Bo Brrr.rManlre (3.3) u (13.2), un Brrj(ur{, rr1.o c yBe,{[qeHuej\,r
Nr, ,. e. c yBe,'iuqeHl.reM Maccbr c.rol p, Be/lIIqrIHa J, 6y.qe, yNIeHbularbcrr.
'lai<prn o6pasoM, H sAecb B reqeHHe a-+p npoqecca Berrrqul,a jrr 6.v4e.r'
Ire[pep],rBHo y6unarr,

B ornorrreHurl criopocru /(Br.{iiierrr{g p c,,loa Mor.\r,r' 6r,tr.r cAeJIaHbr
c.rreAyrouue BbrBo/lbr. Bnaqa.ue i9 B€nr{Ko (u no.,ro;riur€rbHo), a, cneAoBa-
]'e,rlbrro, BHar{aJre }ile,[IlrreHlle .irg nporrcxoAH'i Becbi\,Ia 6UCrpO. 3areu, e
CB'3I.I C PACCMOTPCIIHbIMH TOJIbI{O UrO ClAXTOPA\TUI YI]C,III,IIIEHIIE TO 6YAC"T
npoHCxolu.ITb BCe n'leAJIeHHee, !I B I(oHtle KorrIIoB BeJIrIqllrra ?p Mo)K€T
crarr, /ra)}{e nocrosnrtor:i. Ec,ryn 6,raro4apx 6o,rrruouy y}reHbrrrer{Hto L rc
I{OHUY A.+[i NPOqCCCA Jg CTAHCl' OTPHqATC"IbIII,IM, BCJIIITIIIHA ?P CilIO}K€T
,4axe y6unatt. O/ruaro np[ al'ox,r u.->f, flpoqecc He rrpHoct.aHoB]rrcrr,
u6o o4HoapetreHrro 6y4er v6r,raaTr, rr Be,ryrr.rr.rHa a.!d. O4Haxo y6r,tr:aHne
rr0 B KoHrre a-p upoqecca rvra.to BeporITHO, w6(, lrbr Ao.{)i{Hbr €UI€ ytlg-
'l'blBaTE pO,rr O6qeto AaBter.rr{g pAAr.raUUu. ,(ertiCi'nlrre,llUC.l, }rbl yBr{ArI[,r
r.A"llee, LI'i'o r,rrorHoc'r'b N,rarepr{H, cocratsJrrrrcrqeii p c.loft, na MHoro Bbrirre
rr.rlorr{ocrH taxosoii r{e y a c,,lot. 3r.o x(e, r{atri }r3BecrHo, Be,4,er r{ IroBbr-
rreHIdIO ct LI, C.[eAOBare,'tE,HO, I( yBe,lIUqeFIuIO O6ulero raB,ler]nfl paAr.taqllH,

r) Mrr BrAe/r[, rrro c reoMerpr.rqecxor:i ,fo.{r{rr spe'prrr a--+p npoqecc
cocror.IT B Totr, qro B TerleHae Bceto oloto npoqecca ,tuneiiruas ro/Iiqll_
sa a" o6onoqKu rrerpepunno y6unaer. I]oero*yi.o,ro1rrn a Hosoi.i o6o,rour<r.r,
o6pasonanureiicq no ot(otlqltHHH npoqecca rpauccpopruaqarr, r. e. TotAa, xotAa

':' G, ct'rl, rtorott C., trl)H ltcll'l)it,'tr,ttoii ,1rc.ror.c l-ii .rrlrrrrrr rr()t,io1\crr1,t.
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cnoi.i a. yxie orcyrcrByer, rro;,r(er or(a3arbcs Ha MHoro N{errb[reii, qeM 'r'a

TOJIUIilHa, KOTOpafl XapaKTepxsoBaJra oTJ,eJTHBI[yrcCrr O6O,ryOqKy B r{aqa,rrb-

nuii uoueur, tr'roMeHr lp. Taxuu o6pasou, o6ren uoaoii o6onoqxlr r\,ro)Ke1'

oKagarr,cfl IIa L{Hoto NIeubrrrIrNI, .teu o6'r,elt uaqanuuoii o6o;lo.txll. B ro
xe BpeMr Macca o6eux o6o,roqer B ToqHocru oAr{a H 'ra xe. Taxnlr
o61 asou, rriiorrrocrb Marepgr.r, cocraBJrrrrcureii nosylo o6orour<y, Molr(er
oxa3arbcrr ua r{rloro 6orrrueri, rIeM [norgocTb licxoAriofi o6o,toqnu. B ro
xe BpeNrrr yMeHblrrenr{e [,rrorrroc'r'rr rda'repr4r{ y p o6o,rour{H, Bo3rlllxarou,ee
H3-3a rrenpepbrBfroro y/(aJrer-rllff [oc,'teAr-rer1 or 3Be3Ar,r, B Teqe]IHe Bceto
lrpouecca rpauctlopruauHH, rrB,rrsercfl Becbrvra ue6o.rrruuu. 3'ro'r rpaxrop
xapaxTepr.r3yercrr, r'py6o roBopr{, 3aKoHoM fi - v--2. flpulreuenue 3roro
saxona ri cryqaro Nrier 1934 noKa3biuaer, qro 6.narogapr yr(a3aIluoMy
(ra;'ropy rrJrorrrocrb Marepr{rr 3a Becb rrepHoA rpancSopuauult NrorJIa

yMelrblxurr,cq, caMoe 6olruree, gcero B 0.7 pasa. Cre4onare",trno, KaI{

HTOr [,1O)I(liO yrBepiK/(Or]>, q19 B I(OHUe a--1, IpOqecCa OT,I\e,'IuBlllaflCr]

o6ono.lxa Ao,/r)r(Ha craln 6o,ryee n"toruor.i.
K coxia,,ieHrrio, [oryi{HTb ceiiuac, KaI(He 6u ro Hrr 6u.,ro ltoJlnqec'rBet{-

HbIe ildaHHLIe O pe3yJlbTI.IpyrcrqeM yBe,{HTIeHHH P, IIO OI(OHr{aHlII'i rlpOrIeCCa

rpanccpop,uiluur, B:lcbN{a rpyAuo. Ats ororo rrLI .(o,r}Iurbl 6u,ut 6u gHarb

.rraueiiuyro roiiurfiHy xose.rsori p o6orrourr
B satr.rro,reHne cneAyer Ao6asHrt, rlt'o HepaBerICTBa pB )'p" r"Trr pg ) p1

6yAyr', r(oHer{uo, liMerr, Mecro He roJrblio t{ I(oHIIy a+p IIporlecca, Ho rI
B TeireH[e Bcel'o STO|O npouecca.

A) Paccuorpru ocrIoBHHe clet<rpocKorrlrqecr{ire flIl/IeHIIrr, Kolopble
conpoBolKAaror c(->p n1 oqecc.

B cnflsu c BosHHr(HoBeurrervi p c,ron B crrer(rpe }loeoji [oc,rre r,IaI(cI]i\{yMa

llo,'r)r(Ha IroflBI{TbcJr }toBarr cHcTeMa - r.nasHrtr)i cflei{Tp. B ror a,IoMIeHT,

r(orAa p c,,loii craHer crroco6ublr{ co3AanarL, cBoH ,rrnr{Hn rorrolqeHufl,'!'
ero cropocrr 6yAer ylr(e 3alrerHo 6o"arrue, rreM ?d. floerouy norB.rleHue

rnaBlroro cre(rpa AoJr)I(Iio, noo6ue toBopfl, I{Merb AHcKperHIdii xapaxrep;
I{traqe roBopfl, Aa)I(e B ToT Nro[.leHT, I(olAa rnasHLIl:i Cflel(Tp rlaqllllae'l'
B[epBbIe 6rtrr nrglrr,(r,]M, ero cx4erqellHe 3aMerHo or/'Iuqaet'cg o't cx,Ierqe-

HHq rrpeAN,r&(Cr{M0r'rbr-loro ciler(]'pa. /da.rree, TaI{ KaK B TeTIeHlte d-'>o

npoliecca npor4cxoAll,r }leripepbiBHoe yBeJillrleH[Ie Macci,I p c,,lol 3a cqcT
yMeHbrrreur4ri ratcosoii )I(e ! C;rofl a, I\{bI .u,o,T}I(HbI rlpa 6,,raronpurrnr,Ix
yciroBr4rx Ha6rrrc,qars c,'reAyloqyio l<apruHy. A uueuso, BecbMii ctropo

rrocJre r{oMe}rra riat<crrMyMa (cpasy xe llocre MoMeH't'a lB) a6cop6uI]oI{Hat
cr.rcrel{a, coorBerc'r'Byioqati c.rrorc a (npeAMaKcunra,ututtii cner<rp), Ao,r)I(Ha

Ilaqarb ocla6;rllbcr, B 'r'o BpeMtl I(aK IIHTeIICIIBHocTb a6col,6uuoHttoii
cHCreMrJ p c.ror (uaeuuii cuetcrp) AoJIII(Ha HeupepbIIlHo Bo3pacrarb.
Bospacrariue r{r{TeucHBIIocrI{ tJIaB}Ioto c[erTpa npeKparHTCtI .rll'{tub'torAa,
KorAa lrclresrrel' il[)eAMal(cHNiarnnrtri cnel{rp.

* Bsaqa.rre cro Nracca 61'llcr l.ru
uaparparpa ).

3'roro c.quurKou NIa,rta (cu. ua,ta;ro uacro,tlqcto
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,[.aaee, B coo'rBercrBgg c 3ar,{eqallgeM n) cropocrl, xapa(Tepi{3yloqa,I

r,naBrrbrii crer(rp, 6yler B reqeHHe IlCero paccMarpl{BaeMorO nep}IoAa

Bo3pacrarb u,ru (rc KoHUy o.-+p npOqecca) ocraBarlcfl npu6..tllstlre,rluo

nOCrOr{HI{Ofi. I{auporun, yCKOpeHHe, Xapaxrepn3yloudee lnaBHLIii CneKrp,

6y.qer rre[peprr]Brro [a.r{arb (rr.lu n KoHqe flpouecca ocraBarbcx paBHbIM

Hynrc).
06 ycrcopeHltgx, xapal(repH3yIoUIIx o,. o6O.)IorIKy IIOC.Ie MaI{CHMyMa

fipr{OCTLI (npeluarCilManbHbIIi CIIeKTp ttOCJie MaI(CIIN{yMa), h{o)i(Ho CI(a-

3a'r'b oqelib MaJlo, u6o B cBg3H C yMeHbIIreHI{er{ I- B TerIeHUe

6+.p npoqecca pe3yJrsrupyloqlii.i e(trfrerr 3aB]IcIlr or B3auMoorHoIueHLIrI

Mex/{y rroJrghlll AaBneHLIeM paAIIaltI{E ur', * p'r) II ycl(opegl{eM CEJIId

Tfi}I(CC'I'H.

Heroropue lra6JrroAarenbuble cBeAeHHti IIo ri(aHHoMy Rortpocy 6ylyl'
I)iiccMorpeHbr B cneAylouel( IraparpaQe B cBfl3I'I caHrepIIpe,aquefi rpanc-

Soprraau,Hii B crexrpe N Her 1934 noc,re MaKCI{Myr{a.

e) 13 cnnsra c r{Hcro gr{cfieprMeHra,rsnoii Bo3Mox{Hocrblo Aocraroqno
qe'rrOii petucrpaUfiH ronbKo rIrO paCCMorpelli{},Ix CtreKrpoCKoIII{qeCKHx

xn.leuuft, xapaxreprsyloulux rpanccpopruaqtllo c,rlofl c( B c'4oli 11, nepeuuc,anu

KpaTXO Te Tpe6OBaHIts, I{OTOptde AO.IIXHLI 6urr npll SrOM BI,IIOJIHeH;I:

l) Pasuocru Av : I kts - o,) Aon)I(Ha 6tJrb sce BpeMfl 6o,rt tue, r{eM

cyMMa IronylxHplIH ttwrlwfi [orJIouIeIII'Il, co3AaBaeMb]x c./Iorlr4l'i a n p.

OqesriAHo, rrro yxa3arrHoe rpe6oBaHrre r[o]I(er 6tt'lu sbtuorHeuo B creAylo-
illUX C,{ylIaAX: eC"III AOCTaTOT{HO Be'Ii}IKa Be'IIHTIIiHa 89-Oo, eCJIW JII4HI4A

ilor,roqeur{q, cBl3aHIIble co c,lloflMlI a tt p, Aoc'I'arorlHo y3I(I'I H peSI(Ir

uJrr{, Har(oHeu, BLIIO,'IHflIOTCfi O6a eru ycnOBIIfl. ]lC,lU Xe HH OAHO U3 HHX

I{e Brjrro,rrHrercfi, To o6e a6cop6{uonHIde cECTerqbr dvt g 6y,syr c"{l'IBarbcrl

B oAHy H npouecc rpallcdtopuauua cJIofl a s c"rloii p 6yler Buaqane

xapaKrepu3oBarr,Ca,[urub Cleqn@uuecrura paCruupeHHelr .tl.rrinii 1rorno-

rqerrnrr (a cucreirlu), uaupan,reHIibIM B cropoHy MeHbIIrHx )., t. e. B cropoHy
y,ur,rpaQnoneroBoro rcoHlra crlexrpa. flo oroHqauall c(+p npoqecca, Kol.qa

HCI]E3HET MCHEC CMCUICNIIAfl d. CI,ICTEMA, I{ACTYIII4T BIIOBb CY}XCHIIC TUHUflI,

Ho r{a oror pa3 co cropoubl 66,tsurtlx l(.iiuH BoJIH. Pe:y"ulrupylouluii
e(r$err B paccMarpltBaeMoM 3Aecb cryqae cBeAercfl 'Illtlub K roMy, qro

B TCIICHUC IICKOTOPOTO IIPOMCI{YTI{A BPCMCI]I,I, CMCIqCHI,IC rIPCAIUAI{CHI{A"IIb-

Horo cler(rpa 6yaer rielrpepblBlto (er,rorr, Ao Konua a + p npouecca)
yBen[qI,IBarLCq H IIpIiTOM 6es ruAI'IL{HX CJTeAOB paSABOerIHfl tvtgUfi.

3AeCr lxe CJIeAyeT A06aBzTb, tI'l'O TaKOe yBenlIqeHHe CMeUIellutl

ue o6flSarenbHo Aon)I(Ho 3aI{oHtIIrrbcfl B Tor ilIoMeHT, I{orAa. a cloi'i
ucrresHer cotsceM. Flanporue, ecnl{ AaB,'IeHIIe paAuaqair Ha BHoBr, o6pa30-
sasunfics (oronuare"rsuo cSoprraupoeaniuuficl) I c,,toii ol(alxercfl Aocra-
Torruo 6o.nbunu, yKa3aHHoe cMerqeH[e Mo]I{er rlpoAo.Ilx(arb yBe,IIHrIHBarb-

cf H Aanee. Brtpoueira, aro nocne,ll,Hee o6cros're'nr,crllo Aon)KHO I'lMeTL

Mecro I{ B c,rlyqzg pa3AeJlbHofo cyulecrBoBalratl v'H ?' cncrelt. B eroM

cnyqae p cacrelrra (rnanusul cnemp) 6y4er yBe'IIHrII"lBarb cBoe cMelrleuue
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fi rroc.'re ?ot'o NloMerITa, . }(OrAa rrpeArlaKcr4Ma/rbrlbrii cIIeKTp [Icqe3Het
COBCEM.

2) Ecnw lpe6onaHar, paccsrorpengbre B [peAbrir)'qeNr rryHr(re, BbrrroJr-
HeHbr, ro oqeBHAHO, rrro 6raronpnxrcrBoBarb pefHCTpauurr rIpoqecca
rpaucrloprvraqnu 6yger rar)tre ,q,ocrarorrgo 6o.rlsuras .ruugeftsaR To/rrrruHa
a o6oao'rxll B MoMeHT lB. Ec.rn ero Ao[o.rrnnre,rrbHoe yc.roBlre ue 6y4e,r
co6,rnAarscrr, ro npouecc Tpancoop-uaquu saiiuer cr'rHruKor{ Mano BpeMe-
H!r, u ttp]i orcyrcrgnrr HefipephrBrrbr^( Ha6nrcAeHqii sad;nxcup6"aro erq
AOCTaTOqHO yBepeHr{o Mrd He c\{oxeM.

o to,v, r(ax paccl{oTpeuuble B rracroflridel.r flynr(re rpe6onauur Bb{rron-
Hfl,rrHC[, B OT]rOII]eHr.IU pearblrbrx HoBInx 3Be3A, 6y.U,er cKa3ar{o B c/Ie4yro-
rqeM raparpaoe.

rx) B sar,uroqegr.re Hacrorrulero iraparparfa paccuorpuM Borrpoc o Ha-

"{IiqI,IH B crlel(Tpax I{oBbIx aBe3A rrepeA Mar(cr{MyMon He oAuoii, a Hecr(oJIbKHx
a6cop6rluonHbrx cacreM. cooeprueHHo orreBuAHo, qro aror tso[poc HMeer
calyloe He[ocpeAcrBeHlloe o1'HoIxeHHe K Tet\{ SBJIeHLITM, I(oropr,re flpoucxo-
MT TrPE OT/ICJICH}IH O6O,ryOqCr B NTOX,ICHT MAKCI{MYTIA 6.,rCCXA. HC S MCHI.
rueft creneHH orr HMeer orHoueHHe Tar(Xe H K [poqeccy rpaucsopMaquH
a u p cucre,lr. He cneAyer, oA,HaKo, aa6uoars, uro pas6upaeruuft s4ecs
clyqaii HH s Iioefi Mepe He ,IBrEercrr rr.r[HqHhrM rr Ao/ixeH paccMarpu-
Barbctl cxopee, Kar( rlcx.rircqenr{e. Kax uu y)Ke yxasr,rraaa (cu. $ l), ua-
./inqae Hecro,rbxlrx a6cop6qaonHrdx crrcreM .4,o Mar(cr4MyMa ua6arc4a.tocu
y NGem i912 u NCyg 1920, a ra(xe N Lac 1936, c,v. t36]. y nepeofi
H3 gTlJx 3Bes,{, na6,trc4a"nlrct ABe a6cop6quonurre cHcreMbr. V aropofi'
3BesAr,r na6,rlo4aaucb rpri cHcreMbr; rr3 HHx o4ua (cucrenaa II s o6osuaqgunu
6oa4yuua [ 12]) npeacraBireHa Ao Mar(cuuyua o4uorl .roqxoii (4,rx no4opo4a),
nplrr{eM cBrr3b groii cucreMhl c cHCTeMaMH, SaperHcrpHpoBaHHblM[r flocne
Mar(cHMyMa, He BnoJrHe yBepeHHa (crrr. caeayrcrqur? naparpa(r).

B cnexrpax ocraJrbHbrx 3Be3L B r\roMeH'r.br, He[ocpe,{,crBerrHo npea-.
mecrByrcurHe MaKCrrMyMy, ua6"rlo4aaacr eAr.rHcTBeHHarr cHCTeMa aauufi
nourorr{eHus. B qacrHocrr.r, cyqecrBoBaHHe r cnerrp'e N Her lgB4 u 6o.rree
pauuuii rreplio.q ee pacrrrupeHH, AByx c11cre111: oguori, onpe4elaetroft
BoAopoAoM, a 4pyroi.i-t{eranJraMu, Hac ceft'{ac He Hnrepecyer. fieiictrn-
TeJIbI'IO, I( MOMeHTy MaKCIIMyMa flpKOCTII, T. e. TOrAa, I{OrAa Harla/rcfl
flpoqecc orAeneuus o6o,rouxa, Mbr yx{e HMe.{fi @axruuecrn oLHy cncreMy,
xapaKrepu3yeMyro cKopocrbro, paruoft npHMepHo 170-*180 xu/cer. Carir
no ce6e SaxT cyqecrBoBaHHrr HecKoJrbr(ux a6cop6uuoHHr,rx cHcreM E

CTICKTPAX HOBbIX 3BC3I, AO MAI(CI{MYMA HE NPCA,CTABJIgCT HHI{CI'O YAPIF'LI.
TenbHoro. CoaepuieHuo oqeBHAHo, aITo B AaHHoM cJryqae N,rr,I uMeeM
,q,eno c BecbMa salderuor:i lreoAnopoAl{ocrbro B Ar{HaMprr{ecxofi crpyxType
nporflxerruoro o6paulanqero c,nofl, oi(pyxanu1ero pactuI.tpsrouyrocf,
Hoeyro. flpa etou He o6qsare"rrbHo HaJrur{He yKasaHHoft ueo4uopo.{,Hocrrr
oxBarhrbaer scro o6oroqKy sBe3Abr (e cuucae pac[peAe.rreHufl r{eoAHopoA-
HOCrH UO sCeli CQepe 4n); nanporHB, r{e ficr(Jrroqaerc, r4 rar{aff sosMox:.
Hocrb, KorAa uau6onee pe3KuM o6pasou Bbrpaxrr{Ha, HeoAHopo.qHocrr,
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06par(arculef() c.[orr ] 3Be3;:(l,l cotrel)ueil1ro cilyqaiiHo coB[aAael no ila''

rrpaB.rreHr.rro c rralpaBJeEueN{: Ha6flroAaTe,rl -* dloTocrirella. Il cBfl3lt c STHMI{

llcxoAHbrMlr IIOJIOiKeHEflIIII rrpOllCXO)r,4eulte /iBYX, a ts o6qeA{ c,'Iyqae

rrgcr{0,'rbr(}rx a6cop6qlrouflLlx clIcTeivl B cllelirpax lioBblx 3lle3L Ao I\Ia(cH'
Myrlla Ao.rr)HHO r\rbICr'rHTbCrI C,rreAyioill}.rll ()6pa3O\L llOnHAltnrol'ry, B oTHX

c,{yr1arr* O6paularoului.i croii :rBe3LLr B yi(a3ai{}ro\i HarpaBJIe}l}lH: Ha6JIIO"

Aarerrr, - rlo'roc$epa ipoprrfipyeTcr H3 AByx (u.ilt ilecronbKlix) ra3oBLIr
(o},rriol{eHToB, ilBi.r}Kyrilflxctr c pa3./IlIqHH]{}I cKopocTfil\Ilr. oAttaro reoele-
1'prrlreci(arr clopoHa AaHHoro Rolrpoca €cTb Beulrr Iopa3/(o 6o.ree lleonpe-
.I,e,,rel{rr&fl. A n,lreHHo, Har(}{N,r o6pason B Torr ITJTII HHoilI c.{5rt16g pac[oJla-
taiOTCJI I'a3Ollble I(Oi,'IlOHelll'1,I, tr{bl CI{a3aTL tlOIIIll IIUqelO He ll0)I(eM.
Ec'recraeiiuee Bcero ripeAnorarurrb, q1s qaue Bepxrlrre qacrr.r pacmrrptllo-
ruerocfl o6pauarcuelo cirorl BriirrorraroT 6olee Rbrcoiiocl{opocTHoii r(oM-
rrolreHr, r{}r;{(Hr.re_-Merree cKopocrHoii. flpH ?ToNl coBeplxeHiro oqeB[r,rlHo,
r{TO [pOCl'paHC'rnO N{e}i(I)r 1'aIiOI'O pOAa fa3oi]blil,l}I IiOLIIlOileIIl'aMII Ue O6a-
3are,'rbrio ,qon:'riHo nrrncJln'rbcrr nycTrn\r. Hanpo'r'uu, orro I.IoiKer 6urt gauo,,r-

Her{o rpoMe)Kylorinoii lrarepueii, llB}r)r(yiueiicn co cl{opocrli\,rrr, }ieHbrrrrrMr
(u,rlr r trpeAe/re paBHbr]{H), .teM Criopocrb 6o;lee 6srcrpo r:tu}r}Kyuerocrr
I{Oil{IloHeltTa, IIo 66,rsrugull (lrnu panuuult), (Iel\,I CI(OpOCTb uau6Olee
}reAileHiroto ra3oBoro r(oluofleilTa. HaIu.tHe l'al(ofo He oco6esuo 6o.itr,-
ilrofo rpaAHelrra cr(opocreii /lo.{iI(}Io rIBJ{fl'r'rrcri /ior0"'rrr[rTeJrbrrr,ril[ a6cop6-
qrrorrrrr,rM drar<roponr. flonuAuuonity, c raKoro poAa a6cop6rluouuulr @ar-
ropoNr i\ri:i r.rNrearlr Ae,'ro ilpi{ BcrrLIrrJI{e N Cyg 1920. I{ax o'r'lteqaet Eo,rr-

:ryllu [12], .rr{Hr.rrr ror,,ioueriufl R cttet<rpe elor]i Iloaoii ]rMeJr]r orsacrrd
;1uQ$ysusrii RHI{, a npocrparicrro },1ex/{y o'r'/(e.nbEhrM}r r(or,{[oHerrrasrrr
5r*.no xari 6rr sano,rneso frexo'l'oprrr]t a6cop6quorrunlr ,,rroHTurryyiuoxro,
pacflpocrpa]rflBilrHi\,rcfl IIa Te C[eliTpzlJrbribre yqaCTKH, r{ol'opbre BK,/Ircrra/ru
,'rrrnr.iri uorfioureulrfl. Ilpoucxoxr4eHlre ramoro KoirtrFryyMa, oqeBrrAHo, ri
CJIeAyeT CBs3LIIlaTb C cpaXrOlr CyU{eCTBORaH}.IB DripOMeXyTO,rUOii ltatepuUu^
B cnlen c reNr ,'r(e Borrpocorr o reoMerpuuecxofi Jroria"[rraaqHx pacc],rarprr-
BaeNtLIx Har,rrl rasollbrx r(o\{rIoHeHToB }Ie cJIe.(yer ga6atsar}, TaKxe u laroii
nosuoxtsl,tii napltau'r: olI cIlolryITCrI K 'rOMy, rlTO yxa3aHltble I(OMIIOIIeHTI,j
r{oryr ,,],Bula'l'bcfl 0AIIH BHyrp}l /Ipyrolo. CoorsercTnyrorqrtii ANirariiHqecrcuil
rrporlecc, xapaKTepr.r3l,roqliii AauHriii Baplra]{T', 6y4er cBfl3arr c rra.{rrq}reM

CHJI BrlyrpellHelo TpeuHfl, B pe:ly.tlbTaTe rlero cKopocTb ABpIX{eHHfl pac-
cMarpnBaerubix l{ecc 6ylel' Herrpepr,rBHo BbrpaBHrrna"rscst (dif f usion, drag)-
'laxoii cnyqgg MbI, [oBultr.r]uoM)', rr rrN.rerll B rraqa.rlbr-rbui nepuo4 pacrun-
perrafl N FIer 1934. Xapaxrepuoii orrurrll'r'eJTbuoii uep'roii AaHrroro BaprraHra
rrB./rrreTcrr To, rlro Ilpoxoli{Aeir}re o,r{Horo ra3oBoro r(oMIroHeII'ra qepe3

Apyroii,IloJI)IiHo corpoBoxlarbcfl MeiriaToriHr,ril.rri croJ(KilOBei{}tfl},ur r{,
C,IIeAOBaTelbHO, }IA/'IHTILIeM BeCL)'Iil HHTellCUBtlOli eil.titCCl{E e C$epe nAul.tii
rlor,{oudeHna -- clarr, Ile,'rHKo}.I [oATBepx(/{ennuii Ha [pH]iepe NHer 1934.

Cyu{ecrnonagr.re B o6paqarcqeN! cnoe sosou 3Be3Abr raxori HeoAHopoA-
rrocTrr, r(ar(afl rraNrrr 3Aecb pacclraTpnBa.iracb, coBepruerrHo He \{eHrreT BCex

lraurrx rrpHlluHllrra/lrsr,rx coo6paxenuii, coAepir(a]qHxcrr B HacTorrII{eM n
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npe,(blAyu{e;t{ naparpa$ax. OqeB}rAHO, 1119 B {1SHOM Cryqae, i{aK r\{exa_
irasilr orAeneHrrfl o60,[oqeK, raK H npoqecc rpaHc@opMaquH c.rro, fl B Cnoiip ocranyrcs reMr{ x{e caMbrMH. flpu grolr, oAHaKo, cneAyer pa3n[rrarb
ABa coBeprxeHHo c[euIlr[uuecrux napuanra.paArr rpocro,rbr HH)KecJreAyroulux
paccy)I(AeHltii ult orpaHHrluMCt{ I{aJIHTIHeM ro/rbxo AByx ra3oBbrx KoMrroHeH-
'roB.

|Iepouii BaprraHr. i-ieoluopolHocrb o6pau,arcqero c/rorr IJoeofi
,qo MaKCr{M)i Ma o6ycaonaeHa, B ocHoBrlor{, Ha.rrHqHei[ /lByx ra30-
Br,rx KoMnoHeHToB, pacloaataioquxcr oArlH HaA ApyftrM. B erou C,,r!{&c
ocIIoBHLIe gB,lleHHtI 3aBHCrr or rot-o, tAe pacfio,'rox{eHa rpaHHua orAeJre-
rrr'rfl o6o,ryoqxa (r : r'). Korre.rHo, ropa3Ao 6onee BepoflTeH BaprraHT,
xorAa 3ra rpal{HUa pacflo"ro)Kerla BHyrprr Hlrxrrero Kor\{[orrerira, xoropuii,
co6crseHrro roBopr, H ,BJrrercfl o6paularcquu c,/roeNr :lrJesALr B AaHHOrr
Ha[paBneHHH. floc,rle rpoqecca o.r.i1,eneur{fi o6oaorrxn H o.-rp npoqecca
(trro Ber,er I( yBeJII{qerIIcIo cKopocTr{ ABH)neHr4rr yrasauuoli o6o,rour<r)
9Ta O6OlOqxa MoxeT rlatHarb nepxrillii KoMIIOr{eHT H }B.,:IerIb eto 3a
co60ii, B pe3y/rbrare rrero noc,re4uufi rICrre3r{er. o,4lraro, rioHeqHo,
ilocneAoBa're,rybr-rocrb co6uruii l\,{o)xer oKa3arr,cfl coBeprueHHo 4pyroii.
floerouy, c rorrr(H 3peHr.r-fl ua6,rro4enurl, rax<4uii or4e,rruuii c,{yr13p/{onxerr
paccMarplrBaTbcrr Becbrvra rxlaTeJrbr{o"

Bropoft BapuaHr. Heo4uopoAHocr], o6pa,Iarcil{ero c,ron I{or:oii 4o
MaKCHMyMa O6yC,tOn,ueua B ocHOBrrONr Ha,rHqHeM ,r{Byx taSoBbrx r(oMrro-
rrerrroB, pac[onararorrluxcfi rraA pacuraplrcu1eiics rlroroc$epoii n 4nyx
paSnHr{}rr,rx HaIIpaB"rrerrHflx $a u s6. o6a eru HaIparJnerrurr 3axBarbrBaror
sarrpaBneHHs: Ha6,ryloAare,'rrr -4acr Qorocrpepu (pasaa.luue roqKr.r 4acxa).
[,1 4alruou c,'Iyqae BCe flB/'rei{Hfl orrflTb-TaKII 6yayr BaB}rcerb or roro, rAe
ripoxolilrr rpsHHrla orAe.rreFrHrr o6o,roqxr. Ec.,Ilt 4lr o6ol.rx uaupan,rreuufi
3',ta rpaHr4rla 6yaer pacfio,Io)reHa Brryrpr{ re3oBbrx KoMiloHe}rroB, To Mbr
Mo)I(eM tronyquTb noc,re [poqecca oT/1e/'reHgrr ABe p o6o,rouxr, /IBH)r{y-
uu{ecfl co cKopocrxllu (29)0, lr (zg)ur. Ec,rH oCrrosrrari rvracca oTluoii ns p

06oloqex "r{Bllx{ercrr ttoll AocraroqHo 6o.,Ir,nruM yrnoM n ,lluuafl: na6.ryro-
,[3 leJlb- ueHrp 3Be3AbI, To BIIorHe Bo3Mo)I{lIo, tITo oua cKopo [epecraHer
rrpoeKrr.rpoBarbcfl Ha AHCK cporoc@epu sBe3Abr. Tor,q,a era p o6o,rour<ir
lre 6yAer 3axpbrBarb or r{ac Qoroc{epy, rr, cr're^oBrre.rrbHo, a6cop6iluouuar
cricreMa, coorBercrByroil{afl o6o,rlouxe, [cqe3rrer.

Tirx ne KaK r.r B [peAbr/IyqeM BapHaHTe, r{Nreercrr BecbMa 6o,rrruoe
xb,rHqecrso pasuoo6pasHux so:noNnocreft. floeTouy Becb Sror Bo[poc
Mbr 3/\ecb pas6aparr uo4po6no ne 6y4errt. 6o,ree r{oHKperrrbre coo6pax<e-
HI{'I B AAHIIOT{ O]'ITOUICHIiH COACP}I(ATC'I B CJICAYIOU{CM IIAPAIPAQC 1N GCNr
1912a NCyg 1920).

$ 4. CPABIIIHIII] TIlOPftlI C IIADjITO/{rrHufItr[
Harr6o"ryee Balr(r{ErM r.r Ha nepnuii B3rJIrrA 3araAor{rrhrru fl6,TeHue1r, rra-

6,uoAarcrquMcfl B cfleKrpax IIoBbIx 3Be3A, cpa3y ]Ke [ocJre ]yraKCr.tMyMa,
,IB.[rlercfl 3aMeria [peAMal(cI{I{ar'lt,i{olo c[el(Tpa r/raBHbrM cnexrpou. 14:
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Ha6.ryrc/{eHr.rii c/ie.q}'er, .r'io 3Tol Ilpoqecc lloc}tl ,riucxperHLIii xapaxtep
r] MoMeltr notrBJleflHfl UIaBHoIO Cfiexrpa, I.t Brl.{orb ,llo MoMeI]Ta Hcqe3Ho"

BeHHrr rrpeAruaKcuMaJrbrroro cneK'rpa o6e a6cop6uuosuue cuclellbr, cooT'-

IleTcTltyloul[Ie yI(a3aHrrr,]N{ cIIeI(Tpar\1, oKa3l,lBaroTCfl o6H.Ino A,ocraToqllo
xopouo pa3AeneuHrius. Panee crlurar'rur, rrro grr{ TpaHcdropMa(HH, BKJII0-
rrarculue o/{HoBpeMeHHoe cyIIIecrBoBaH}re AByx a6cop6ituouuux cllcreM,
coBepr[aroTca To,rrbl(o B ciler(rpax ]ue/(,rreHHblx ]JoeHx (N Pic 1925 tr

N Iler 1934). OTiuaKo B noc.{e/dnee r}peNrrr Mar<-JlaQnau [] uoraea,r, .iro
3ro rrMeer Mecro raxiKe rI A,'Ifl 6t,rcrpux Llosi,rx (N Aql 1918 lr N [.ac
1936). O6uapyxurb coorBercrtsyrolque flB.IIeHIrrI B cner(rpax 6ucrpi,lx
Iioslrx He yAaBanocI) I{3-3a ltx 6r,Ic't'1lorr,r. I(polte 'I'oro, }' N Lac 1936 n
luer{oropbrx Lracr'flx ee cnexTpa rrr{e,rro }recro cHJrbHoe 6neuTllrponailue
pasMbrrbrx .nuuaii. 'laxuu o6pasou, Har{ yrBepxAaer Il yr(a3aHrroiir ctarr,e
Mar<-,Ila(l.nulr, saMeHa oAlloro crel(rpa 1pyrr.rh,r c 6drstllrlt cMeuleHueM
ilro)Ker pacc[rarpr.rBarbcn I(aI( rnnllquslji tjaKol] /{,ryr 6r,lclpttx II ,IUItI Me/{-

.rrerrHbrx llosn-x. f[a.rree, Max-,Ilarpalln or']vreqael', qro o6uquo rpeAMar(-
cuma.nr,uuii cfleKTp r{crre3ael cpa3v )Ke loc,re roro, r(ax r,{asuuii cneKrp
cl'aIIOBHI'Cfl AOCTa'I'OTIHO pa:JIIIiTHM,

13 npeauayrIteil{ Itaparpa@e uu ltillleJitt, tII'o oIIIICattuble 3Aecb tlBretirtl
,\roryr 6ulr, Bno.nrIe y/lornerBopnreJrbrro o6r,scnenn c T'orrKH 3peHI{a
e + p rpauc(topuaquN Il orAe/lutsLueiicfl t'.[asgoii o5o,to.tre. OAuaro cilei('r l),

iroql'rr xaxrAoii uosoii 3Be3AIn nocne NiaKcHMyMa o6uapyxuna,t re r{.,tr.r

lrnue oco6eHuocl'lr IrnH IreKo'I'opbre orK.{oueulrr or crari,r{aprHolo 3al{oua.
11oerou1, Mr,r paccMOTpirNr Becb uuerculuficn Ma'lepHa.rr ilo orAeJIr,Hr,lM
3BesAaM 6o.nee no4po6uo. Oco6euuoe BHHMaHrre 6yaet o6pauqeno rrrr

rpauc(toplraquu, rrpoucxoAlllrune. [oc.{e r{ar(cHMyMa n crexrpe N I]er
i934. B gror{, IIOC,,reAIIeM, cJlyqacr rrpe/dcraB/rflercrl Bostvrox{rlr,rM npoBc-
pul'b rce le sar(rrcqcnus o6 ycxopeHuflx II cKopocl'rx, xapar(repxsyroutnx
ABr.r)l(eHlre a u p c;roen, roropue 6rr"rur ua\{rr c/Ienarrbr r} i{oHr,te rrpeAid-

..(yu(ero naparparpa.
I{1lo*le roro, I{a ocItoBaHIuI coo6paxerurii, rrs,'ror(enHrnx l $ 3, nru

Bt,rrrlrcJrui\I .ru.rueriuyto ronlr(lrHy o6o,touxr.r, orAentBureiicg or N IJer 19llrt.
Teuepu xru rrepeiiTler,r x pacc\.rorpeur{ro ori(eJlr,Hr,rx l{osblx.
N Per l90L CrrexrpocKonuqecxue /IarrHr,re r orHorreuulr gror:i BBe3.r(r,r

l3cbrlra cr(yAlihr. ,il<l ,lraxcNlrryua 6aecxa .,ryr{eBrde ci(opoclrr y }tee soo6-
rue orcyl'crBylor. Mu ltpuno4llM 3,Id€Ctr r(palKVIo RLIAepIKKy Hs ra6a. Itrl

1ta6o'r'r,t Clpslrotta [21] (1]. J. Stratton). Oua coAepxcrr /{arrgrne o nyqe-
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Bbrx cko.pocrrrx AJrfl Bo/{opoAa. Drs Aausue rrpuBeAegbr rro rrlrHurn H, r.r

HB B Or.{enbHocrH, ?aK KaK gAA O6enX Annuii Osa cJrefKa orJruqarorcfl
Apyr or .qpyra. Cropocru Bbrpaxenbr n ru/cer. HanouHu,v, vro MaKcH-
trryu 6.recra y sroft 3Be3Abr npuxoAurcs ua 23 II. IIpoUecc npeo6paeona-
Hr{s c,[os 6( n caofi B y eroii 3Be3Abr COtJracHo eHnr.rcaHHoft ra6,ruqe
xapaKTepI{3oBancs BecrrMa 6olturlru yBenHr{eHHeM CKOpOCTH B rerreHEe
[epBbrx 24 qac. ltocne MaKCEMyMa. c 24 II ao 26 II yneluueuae cKopocrrr
IIpoucxoAHno ropa3Ao rrreAnesnefi, [oc,re sero aoo6ule [peKparHnocb.
B re.renNe rlepgor,a ]rBeJlrrqeHlrfl cKopocrH, HaqaHafl c Mo].{eHTa N{aKcHMy-
ua 6.recrca, na6.urc4a,rocb pacuupeure luuilrt [or.[ox{eHr.ifi. Droro H c,/re-

AOBAJTO O)r(UAarr, C TOrr(H 3peHr.rfi coo6pax<eul.rir, tr3,roiKer-rHr,rx B nynxre e)
flpe.qblAyudero naparpa$a. PgsAeJeHllrl mtnuft ilornoxleur.rr, o6pasye*lux
cJIofiMH a W p, 3AeCb ue Ha6aro4dJrocb. O4naxo BepoflTHee Bceto clrHrarb,
qro 3To 6u,ryo csssaHo Lrnu c HeAocrarovuorl 4ucnepcuefi HcrioJrb3oBaHHbrx
LrHcrpyftreHToB, r{JrH c HaJrHqHeM qucro QororpaifruqecKr.rx eo$emon, nprz-
noAflrqux x 6aeu4uposaHlrlo.*

N Gem 1912. 3'ra BBe3Aa (niuecre c N Cyg lg20) nnllnercn ucl<,,rrcqe-
HHCM Ii3 O6UICTO NPABH.TIA B TOM OTHOIIEHIIH, qTO B EC CTICKTPC IICPEA
MaKCHMyMOi\{ Ua6.rrO4a.nacr, He oAr{a, a .{,Be aScop6quouusre crrcreMbr.
Ocuosbrsascb Ha neony6.ruroBaHHbtx cKopocrtrx, fionyrlgsnorx lto ctreK-
'rporpaMMar{ o6cepearopuu Ann-Arbor or 13.6 III (nepea uaxcur,ryri,rou),
Mar-JlaS,,luu [10] npuBoAur r,nr{ ornx crrcreM cneAyrouue ,{,aHr{r,re: Anfl
c!rcre\.{Lr 0 (n ero o6osuaueuun) o : 360 xu7'cex; A.ln cucretrr,r I:
z : 500 ru,/cer. B oruourennn crreKrpocKorrusecKr.rx rpanc$opvauuii, ua-
6arcganruuxcfl 3Aecb [oc,'Ie MaKcHMyh,ra, Mory'f 6urr upnreAer{br cJreAyroulne
coo6paxeuafl. Mak-Jla$.num [1] cuuraer, lrro B cnyqae N Gem 1gl2 upea-
r{aKcEManbHufi cnerrp Iloqrlr fioJrHoc'rblo Hcqe3, [epeA TeM KaK llofiBrlficfi
rJraBHbrI"{ CrreKTp. Kpoue Toto, oH crrllraeT, qTo cKopocTr,, xapaKTe-
plr3oBaBfias 'raarnuii crIeKTp B r\{OMer{r ero [orrBJreHurr, paBHflJracb
B00 rm/cex. JIosH.quN.IoMy, oru 3aKrrorreuurr ocuoBarrbi ua rpa$xr<e nyrreBbrx
cxopocteii, on.v-6auxonassonr Pailrow [22) (W. LI. Wright). l,Tcxot\s r.rs oro-
ro rpa$uxa, Mo)riHo [peA,[onox(grb, rlro r.tanuuii crrer{Tp noflBtrJIcrr
18.5 III H fioqru r( aroMy ]r{e Morr{eury Ecqe3 rpeA\{ar{cuMa;ltsr,rfi
cIIer(Tp.

OAgaxo aBTop uacronqeii craTbu HecornaceH c Br,rurerl3Jroxreguoii
fiHTeptrperarlueii. HanporuB, It\(erorcfl ocHoBar{Err crrtlrorb, rrro rlasHrrii
cfierrp rrorrBr.rJrcfl r-re rroaxe 16.0 III, a Bogllo)iiHo Aax{e Heruuoro parrbrue.
B to x<e Bper\{fl KpHBafl, uso6paxrarouafl }r3MeHeHEe cxopocl.r.I Anrr ororo
KoM[oHeHTa cpaay xe trocte yra3aHnoro tr{oMenTa, .{,oJr)riua 6u,rt orox4e-
crBJlena c xpuooii c aHa{orur{Horo rparluxa Crperrona [23]. Cropocrr,
xapaxTepr.rsoBaBrrrafl paccMarprrBaelturl KoM[oHer{T B i\{oN{eu.r efo norBne-
unn (16 III), 6r,rna paBna ..- 1350 xM,/ceK.

* B nocaeAlteir pa6ore tr{ar-JlaQnrura floxa3brBaercl, rlro t{ .[r'rl ]laugo!-t 3Be3Abr

IilfeJr \recro.uoprrlallnuri c+p npo[ecc, cu. [39].
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' HanporuB, E3o.,lnpoBar{Has roqra npu t: 18.5 III u c o : 800 ru,,/cer{,
npucyrcrByrorqarr Ha BbrrxeyKasaHrroM rpa$ur<e Parira, Aonxua 6r,lru pac-
cMarpuBseMa r(ax ctyuafinar u npr{HaAnexaqarr xaxouy-.ull6o Bropur{HoMy
(oMnoHeHTy, a He r,'raBHoMy cnexrpy. B rrorb3y r{3Jro}r(enuoi:i sgecs uu-
rep[peraqr{u crreKrpitnbur,rx rpaHcrpopuaqufi toBoprrr cJreA,yroul[e o6crofi-
reJrbcrBa. 1) I(ax fipaBu/ro, He r4r,teloqee ucxtuleuuft, r.raesufi cleKrp
rIOgBJIqeTCfl ilocJle l\raKcllNrylta Becb\{a cxopo, oqelrb qacTo r{epe3 HecKo,rlb.
Ho qacoB rr ro BCrrKoM cflyqae He Ao./rbrrre, rlen,r qepes 1-2 AHrr BCJre/t

oa arplM i\,rolrer-rrotvr. B ro rxe BpeMrr yr{a3aHHafi rorr(a tpu t: 18.5 III
orcrorr or N{axcr{Myrua (..* 14.0 III) nltn6.nusurem,no ua 4d.5. 2) Cpasy
xe nocJle Mar{cur{ylra B cneK'rpe N Cem lg12 ua6"rloAaJrrcb r{Bneur.rrr rop-
MolxeHus, [po,[,o/r)r(aBrxuecfl uecro,ruxo 4ueii. fla,rree Nrbr noria)r{eM, qro
orE flBJreHr.rfl H[{eJrH, noBlrAr.r.\IoMy, oAHy o6qyro npuqauy. Iloarony ecre-
crBeHHo rrpeAiro/roxirrb, r{ro H r"[asHhri.i crrerrp (clrcrerua c no CrparroHy)
ucflbrraJr re i{ie flBJreHHrr ropMoxeHr.rrr; sa neprioA c 16.0 III 4o 2l III
cKOpoCrb, xapaF(TepH3O3aB[Iati eror c[ei(rp, y,!IeHbil]I{JIacb C 1350 xu/cex
4o npu6"ungr.rre.rrbHo 800-900 xu/cex, B cBfl3n co cr{a3aHHr,rM cJreAyer
6tgcuum AoBOnbHo ttpoAo/'r)riuTeJrbnoe cyiqecrBoBaHr{e trpeAl,raKCHMaJrb-

Horo crleKrpfl nocne r\{axctMyMa. Cornacgo Paiir}r grot crreKrp c}rulecrBo-
BaJI no JrHHurrvr BoAopoAa r{ r,rera.iiJroB ro 77 lll, no JrHrrr{flM Ca+-- 4o
1B.5 III. Cor,ryacso xie Crpatrouy rio JTHHETIM BolropoAa eror cnexrp
cyqecrBoBan Aaxie Ao 22 lll. ff4x o6rscuenufl sroro o6croflrentcrsa
MolI(uo npeAnoxnrb BecbMa 6onruroe Ko.rfiqecrBo pasnoo6pasHbrx rzltorec.

Mr,I s4ecr, pacc&rorpHM oAHy H3 Bo3r{o}KHr,rx. A uueHHo, nru uplE,vera
Bo BHuMagHe ro o6crom'eJrbcrBo, qro [epeA MaKcHMyMoM B crreKTpe

Aausoit Hoeoii sa6.nro,q,c;ulcb ABe a6cop6quourrr,re cucreN{ru. Buoane ecre-
c'rBelIHo IpeA[o./Io)r(Hrr,, rrTo oAHa H3 sTHx cHcTeM COOTBeTCTBOBaJTa

o6paularoqel,ry c,ryoro,.B ro Bpeil,rrr xax Broparr clrcreMa coorBercrBoBaira
HeKoropoMy r.rgonupoBaHHoMy o6nary, ABr.rraBuret{ycs co cr{opocrbro,
or.lnquoii or cpe4uel)i cKopocrH pacxrr.rpeHHx o6paqarcuero cJrofl [cu $3,
rynr{r x)]. O6parnMcfl K puc. 6. Sror pucyuoK npeAcraB/rfier rpeAnora-
raerranii pa3pe3 N Gem 1912 s NroN{eHrr,r, 6,ryugrne x MoMeirry t:1 r
O6osuaqeuurr Ha puc, 6 (ro, r', Rr) ssqrH rr3 rrpeAr,rAyutllx naparpa@oe.
O6paurarouwft ctro,\, npeAcraBtenubrfi saurprxoranuoii flnox{aAbro, .(Br.r-

xercs co cpe4ueii c(opocrbro tr.,, 6flr{3xofi x cxopocrn _,4BHx(eHHfi Qoro-
cSepu or. flira,noyroJrbuux aclo,a ecrb yr(asaHHoe E3onupoBaHuoe o6aaxo,
ABuxyrqeecrr B HalpaBJreHnH SB co cKopocrblo oo, S - rleHrp 3Be3Abr,
SA * r{aflpaBneHtre: rleurp 3Be3Abr - sa6arcAar6ar.

I-locle MaKcHMyMa flpr(ocrE Marepufl, pacfioJro]KeuHaff Bbrrrre ypoBufl
f :. rt, oTAenuTcrr or 3BesAbr a Bcr(ope 6yge, o6pa3oBaH n.rlorsuri
B caoii,4nrxtyu1uftcfl co cKopocrbro 'arrlos. Hanporna, s o6qeM c,ryqae
cKopocTb o6.,raxa aada uocJre MaKcH[,ryN,ra He yBeJrHrrHTcrr. B cailrol'l AeJre,
TaK r(ax flepeA r{aKcHMyMo\{ o"*.d, u o6e a6cop6quounue crcreMtr,
cBfl3elHHrJe co cKppocTrr\{I{ os 1l oe? Ha6iIIoAaroTcrI pa3AeJIeHHbll,Ir.r, MaTepHff,
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pacnoJroxeHuari :vrexiAy o6,laKolr aua& il ypotsrrerr /'p, Ile 3aAep)(trBile'r
rlorocQepuqecKoii paArraqHH, rror"rroqaeil{oii erur'r o6.ryaroar B qeurpanbHbrx
r{acrorax cflexTpanbHblx .{r{rrllr.i. tr'lHa,Ie loBoprr J(ax(e ts LIoMeHTbr, 6nt,tsrre
x I .- /*, 

"a 
Brryrpel{Hrolo [oBepxHocTr, o6,rara aaaa [aAaer r{eoc,'ta6ner-

ruar rpo'r'ocrfeplrqecrarr pa/{Harlurr. fioarolry B MoMeHr MaKcrrMyMil roJro,-
ixeHt,te rre u3\{e}ruTcn. }{aupourB, B cBfl3}r c y6nnauuel,r I nocJre MaKCH-

rryNril cu.Jra p', 4eiicrnyroqax ua o6,raxo aacle, Aonr(Ha Aa:+ie yMeHrr-
trtrrrrcfl. 3'r'o Bce oKBI{Ba/Ieurno roilry, rlro Re,,rurrlrHa I Qopuy.rrr,r (2.2) n

lroller{T [{aKCrrMyMa paBua e4uuuqe,'f o
J{(C CAMOE OTI{OC}ITC'I H K I}C,I}IqHIIC &)

$opuyar,i (1.22)"

TaxNrr o6pasorr, rroc,re NTaKCHM yMa

ni,r 6yAeu rrilrerr, noByro a6cop6uaou-
R" rryio cnclerry* rJraBHbrii cner<t11, xapaK-

repugyeMr,rii cropocrlro,ag)a, Lt a6-
cop6quouuyro cHCTeNry o6,rara, coo'I:
rlercrByroruyrc npexueii cropocrH'uar' 
trJrw, R cBrr3lr c y6oteaurter.t 1., Aax{e
meguureii (rNrur, B ToM c?'rytlae, ecnn
llexAy rrurxHr{M ocHotsaHi{e}I o6,rara

6 aaaa. n Qoroccfepoii 6tulo Ao MaKCHMy-

Ma HeKo'ropoe xonIlqecTBo MaTepEH,

/lBrrxyqeflcs cc, cKopocrlKl, 6nnsxofi
1< 'Ue, CKOpOCTb 'A,, I{O}lieT HeMHOrO

)'Be nlrullrbcfl).
lia plrc. 6 npe4nonarael ct{, tl't-o

e,r)'1t., OAtlaro IJito,lHe Ito3rloxeH C.ril'q1ji, 11ot/Ia 'uo{-ilr' Il caMJM

AeJIe,lloiKrIoIIpeAtio,lo)IillTb,rIToIlHatIaJibtlt'Ifittepuo4pacilrHpeHHfl
:JBe3AIn O6nax9 alaa. lbrJtl ru6lloruenO I{3 SBe3ALI B IIaIIpaBJIOHIII{ "SE
Crl CriOpOCTbIO, IIa lvIHOrO 6Onrureii, tIeM CpeAHnt CI(OpOCTtr ABr'lX{euHs

BCeltr oCril"{t,HOii IIaTepIIH. Taxunt O6pasOlt, HeIIocpeACrBeHrlo Hl{x(e erC)

OKa3a/IaCb IlyClOTa, 3rO ixe O3HarIaeT, rJ'IO BO RpeNg .i{AnbIIefImerg

/IBlr)r(eHr.rfl 06,1011a rA3OBOe AaB/Ielllie CHII3y Hil llelO He AeiicrtsoBano"

ElarO4apt ATOMy IIar{aIbIIafl C(OpOCTb O6naxa l) : ltoo l{Olr'lo H &{{)-

\reirry t : i solrrr3ltrbCrr ::(o rJe.iiuqr.tui,i, )'iIOIJ"IerBol)rltotlleii Ilel)aRerl'

c:rLr.Y 'Uu"{ 2,".

I-lart ocrae'lcfl eu{e 06r,lcuuri,, IIoqexIy KoMIIOHeHT r/ (coornercTno-

nanurufi o6.,rar<y aaAA) OrHOCuTe.lbuO 6tlcr1;O !ICrIe3. A ltuetltlo, ilIr,I yxe
yxa3r,rtsaru, q16 ;1atxe Coruiacno Crpetrouy 3ToT KolrItloHeI{T IlepecTaJr

6rJrt sHi(ulrbIM, rlarlIIItati C 22 111. flollu4utwolty, I{CtIe3HoBet{He KoMtlo'

iIelITa d cus:iaug C TeNt, \lo o6,taxo aaad ABI{ISIOCb rlo oTHotlleHl{i() K

HarrpaBneunro .9A IIoA IIeI(OropIn[I yrno[I 00. IloorOuy qepe3 Hexorgptlf,i
rrpoMexyTol( BIlet{e}II{ OHO [epecTa,lo .(r'lrI Ha6,1rcIaTeJtl llpoeHTl{fo8a1'bcf,

Ha Brr;1llur,]ii Aircri rpotocdleplt.
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OAnaKg, KoHeqHo, t{cqe3r{otse[{Ec caclertu d *Io)ler SLtrs cgslJaHo

'faKx(e u c reM, qro 6laroAal;g yLaJIeHHIO Oblatia oT sBelJAr,I elo onrl4-
TIECKAfl TOI'II{II B UEI{TPAJIbIIiJX qACT'IX NUIIHii IIOIJIOU\CHI{fl CTAJIA BCCLMA

*laroii,
. B sax.,rrorreHr{e Mr,r paccMorpuNr c/reAyrcur[ii Boilpoc. Itax ntul yxe yr(a-

::}III]AJIII PAHCC, B CIICIi']'I]C N CiCTN tr912 NOC,TC MSXC}IMYMA B TCIICH}IC HC.

r(oroporo Itepno/1ir tsl]eN{eli}I sa6,'trc,ra,illtcl rBneHliti lopMonieHrlfi' 3ro
oqerrb xopol]o BuAHO Ita yl{asa}tHotyl [pacpure Crparrouil (xoltnouelrrut
c- r"[aI]HbIli cner<rp a d-ocraroli ilpeAMaKCHMaJIbHol'o cllel(rpa' rll'o
)r{e Kacaercrr crlc'i'eivr}n lr, r'o oua tIIliIflerctl ln$cpy:Ho-I{cKpoBI}t},1 cnel(TpoM

H o Heii mu 6yAeu roBoptlrl B S 5).

/{,'rx o6'saciieglirl qs;leuuii ropMoiKeuurl il citei('rpe N Gem 1912 6uao
rrpeAirolr{euo [,IiIolo rIiIIoreB. Ortnaro Bte oHr{ rtprI ErHi{}Ia'te/rbrtorvl pac-

cMo'tpeHrIu uo loii rurn unoii rtpHrIHr{e oxa3t,lBalorcrl Heu[)ileMneMbtMlI"

llo.ree rroApo6uo Becr, oro'r llofipoc 6yner o6cyx<4alrctl atsTopoM B cIIe-
rtH&r'Ibt.Ioji c1'zl1'Le, ltoceau.ietiuoli Maccalvl HoIlbIx :38e3/1,.* 34eCr, il(e MLI

yKa)KeN{ 'roJrbl(o nits6olee BeFonrHyto rIpH.IHHy, abl3BaRrtly() yKa3arttr]ne

flIJ.IICHI,Ifl.

OrragLlgae'rcfl, .ITO cpa3y )I(e IIoCrc NIaKCHMyMa r,aHlIarI iiBe3Aa o(lna'
pyli(r4ra auoMa./rbHo 6ilc'rpoe IIaAeHlIe B upxocrll. 3ro oqellb xopoilto
nH/IHo Ha xpuroii flpr{ocrfi, IIoc't'poetltloii l(ault6e"'urou [24J (i-. Carnp-

bell).
flaAenne ,rpKocr rr ue pell {e Irb llocrc ilIaHct{}IyMa ot(il3ar'Iocl 3;Iecb

6o.,ree 6r,rcrpu*r, rrel( Bo3pacraurre f pKocrII Herocpe/lcrBeHilo IrepeA MaK-

cHMyMoM. I-lopuani,uoe IlaAeHIIe ,IpKocrH llaqarocl, .IIHIIb c 30 III [oc/ie
pt,4a S,rryxryaquft ts tseJIHtIllHe 1.. [t To xe Bpelvlrl alloMa.rlbgo 6ucTpoe
raAer.Irre Z nocae x{aKCHi\'IyNIa oBHaqae'r aHoMa/tbtio 6r,rclpoe y6uraltue
AaBJreHrrrr pa/Inaiuu (o6uero H ceJ(eI(rI{nnoro). floarovty Marepufi, co-
craB/rrrBrrrafl ToJrr,Ko rrro o6pasouauxlnftcr p crroi'i I{ }l30nflpotsaHHoe

o6raxo aaed, oxa3a.4acb IIoABepitrellttoii tto'{rll I'o.Ill,xo o/(lloM}, rpaBgra-
rllroHlroMy nos;lelicrnato co clo[)oHtJ ueHTpaausoii 3tsetJAbl 3r'o ihe ue-

)teAJIeHHO npHile.ryO K OIIHCaHI{Id\'I qBi'IeHUrlM TOpIvIOX(CIIUfl.

O ronr, rrro go BCe\{ aroM ofi{orgyro poJ-Ib HrpaJIo ll3auil{oAeiicTnr{e
Nrex(/{y AaBJreHr.renr pa/utaqfilt lt r'lltorellueM, roBOpHr cne/ryrcrqec oOclon-
l'eJrbcrno. A Huexno, xoiloilIo u3BecrHo, q?o Anl 3BelA, clleli'r'panblilJx
'rHrroB, 6.,rusi<r.rx K co.{rreqrlo}Iy, }i B qacritocrH ;\,tt$ ctteKTpoB Fu u Ao

(cocranrror:i clrexrp N Gem 1912 cpaay xie IIocJie MaKCHMyMa, cu. [l[,
uau6olee ltoi{BepxeHr,I ceJIeI('tHI}IIoNIy /(aB/IeHHIo paAuaqxH atoltu Ca"f"

IJ ro Ne BpeMrr yroMnuyrllii rpa$lrr Pafi:a ttoKa3t,Iilaer, qro AnrI crt'
c'telvrH d, no c'rparTou.r-, aroMl,r ca-i' se"'Iu ce6l cooeplueHHo or/IHtlHIrM
0T ocra.rlr,Hoii uarepuu o6pasorrr; A uruertHo, cliopocTt,, cRrl3i.ltiHarl c JtH'

HIIIIMII Ca'1, y6una,{a Ilocne }IaKcII}I)Illta I'opa3,(o i\Ieilr'IerlHce, tIetot cKopocTb,

* Bonpocorop:rroxe[]rfio6b.roqery l{oar,rx !I, B qacrrlocra, y l{ Gem 1912, paccuo'r-
peu aBropou B ero Apyrnx pa6orax [37], [38].
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coorBercrByrcxlafl ocrS",rbHhIM 3.'reMerrraM clrcre\{br. 3ro ixe o3rraqaer,
rITo uMeHHo Atfl aror{oB Ca+ 4an,neuue paAr{auua E ropasAo 6o,rysureft
,cTe[eHLI KOMIeHCI{pOBaJIO TstOTeHUe, qe[r A.llfl ocTaJlbHbrx aTol,roB; 3ro
B cBfl3LI CO CKasaHHbrlJ npeAcTaB,rrfleTcrr coBeprrreHr{o noHsTHbt}{.

N Aql I9I8. ttau6o"ree norusrr:r rpa0ur RpHBbrx fiyrreBblx crollocrefl
4"trr aroft 3Be3Abr kar e6aasu Mat{crhtyrra, rax H Alrfl .q,a,rtsefiruero ne-
'pno,{a coAepixurcr a pa6ore Vartsa [11]. Sror rpaQur Mbr Bocrrpon3BeJru
B S 5 B cBfl3n c o6cy>x,leuueru gu$Sy3uo-ricxpoBoro cirexrpa A,'rfl AaHHoli
3Be3Abr (cu. puc. 11). Cor,racno oroMy rpaQr.lxy a-+p npouecc ,xapar{re-
pLISoBar'ICs TeM, qTo 3a cyTr{u, npeluecTBoBaBlrr}re MaHcHMyivry, trp€A-
MaKCHT{a.{bgufi cnexrp sBe3;'1br yMeHbrxun cBoe cMeuleHHe, B ro BpeMfi
xaK nocJre Ma(cux{y[{a cr{eqer{}re e'roir cllcteMr,r B Teqer.we 2.quer:i cut-
IIo yBeJIHqHnocr. 3areM 3To cMeqeHr.re Bo3pacraJro y)r(e MeA,'reHrreer rro-
c.rye qeto nparrHqecr[ He rr3rreuflJrocb. Taxuna o6pa:onr, corJracHo pac-
cMarpl.IBaeuonry rpa@uxy npe.[,MaKCnN{aJrbHbrfi cnexrp H rrasHr,irl cfier{rp
pa3AeJILHO ue ua6,frcg3r'I[ICb.

O4uaxo, r{ax }rbl }rxe yKasbrea,ru, Max-Jla$nuu1, tro c[erTporpaMuaM
MHquraHcxofr o6cepnaropriu yAa/rocb o6napyxurb raKoe pa3AeneHne.
Taxuu o6pasoM, AJrrr AaHHoii esesAH npouecc npeo6paaonaHr.rfl cJrofl o( B
c.rrofi p uMeJr HopMa.nuHur'l xapar{rep. bo.ree nogpo6usrrrri.r cBeAeHHrrMH rro
.4aHlror{y Bonpocy aBrop nacrosuleii crarbu rror(a He pacnoJraraer.

N Cyg I920. Haer6o/lee AeraJrr,Hoe cneKrpocKoruqec(oe rcc/reAoBaHHe
no ganxolt sBe3Ae BbrrroJrHelro 6ol4yunou [121. Mu 3/(ecb Boc[pox3Bo-
Ahu ero rpaQnx ryqeBbrx cxopocrert, ilocrpoeHr.rbrrt Nts BoAopo.qa
(puc. 7). Kar mu yxe HeoAHor{parHo yxa3brBa.ru, B crrer{rpe N Cyg 1920
(rar xe t<ax i{ B cfler(rpe N Gem 1912) r{Metocb repeA Nrar(cu.\{},-
Morir HecKo.urro a6cop6ulrousux cHcrer\{.

!,ar cucreu 0 s I ceasr, r{e)r(Ay orAe,'rbHbrNrrr ror{KaMH ,[,o ivrar{cHMy-

Ma c roqr(aMr,r fiocJre ]\4aKCHMyr{a Brro.rrue o[peAener{Ha. Hanpo'rnu, Altfl
cLICTeMLI II nepeaa roqxa, fipuxoAflrqarrcfl npu6ausure.ntno ua 22.5 VIII,
T. e. pacnorroxeHHafl flepeA MaKcurvryA{o1\,r. Bo3Mox{Ho, }re cBfl3aHa c Torrra.
MlI Tofi )re cr{creMbl rroC;r€ MaKCHMyMa. !,eiicrnure,/rbrro, ua cne4yrculnii
.[eHb cIICTeua II a.rrn BolopoAa He BHAHa. B to xe Bper{s A,T9I MeTaJrnoB
'orcyrcrByer roqxa tns 22.5 VIII. Oluaro Bo3Mo)r{Ho, qlo era Saxru
HMeror clyvafiuufi xaparrep.
,,-. Cncreua lll nnepnhre 3aperacrpr.rpoBaHa BecbMa HesaAo/rro Ao MoMeH-
ra Maxcr.rMyr\{a, a HnreHHo oxoiro 23.5 \/lll (uaxcuuytr,ra rrpxocru 3Be3Aa

IoctrrJra K Kour(y 23 VIII). Tarnra o6pasolr (ec,,rn He cBfl3hrBarb crrcre-
nau, Ha6,rtoAaBuruecs [epeA NIaKcHMyr(oM, c crrcreMauu, ua6nrc4aamnuilca
nocJle liaxcurryn,ta), Ao uaxcr.rMyMa 6r,l.ru saperucl'pprpoBaHbr rprr cucreMbr
0, I, II. llossreHi{e cucre\{br III c,,ie,tyer oruecru cKopee yrxe K caMoMy
I\IAKCHMyMy

o na.ruquu B clexrpax HoBbrx 3Be3A nepeA MaKcHIvryr\{oM H€cKo.rrbKl{x
a.6cop6quoHHbrx crrcre\r ubr yxe roBopHJrH B nyHrre )K) [peAbr.q,],il{ero
naparpaQa. Tau ;xe \'rbr ytra3aJrrr, rrro A./rfl. o6rrscuesurr grLIx orrnosernii
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,or o6uero 3aKOHa MOXer 6brrb
HbIX Bapr.IaHTOB. B rracrHocTH,

MaKCHMyMa cHCneM 0 u I rrloryr

rbIABr.rHyro 6oaluoe qficno paenoo6paa-

AJtfl o6rscuesug Ilcr{e3HoBeHHrr nocne
6urr upe4.rrolr{eHbl ABa raxux Bapuarrrii:
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I ) i ivc'rr, ocnogr{arl }taccil ctSpaularouiero c.;rofl nepe.I }rar{cgrryi\roM
rrlreAcritBJtcrra cr.tcre]\ror"i 0. n t'o nJ)eurI r(aK cHCretra I csq:laua c r(aKI,{M-
'ro Ir3oJI{poBa}rtbrju o6laxolr, AB}r)fiyrilrrucrr HaA o6paqarcquu cnoeM.
Kor.u.a Blretrttue tiacnt o6palrtirroruero c.rofl rroc.lc ]rar(cH\{ylra ripeBparH-
,rllcb n p o6o.lotlxy, crrcre\ra 0 lrc,res.;la; Tari xax cr(opocrb nonori i! o6o.
..r.Iortxll uot.;la or{a3aTL,crr Becb\Il} 150.nruotli, 3'ta r:60.Io.tKa }{0fra cKopo,
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/lotHaTb yl(a3ar{Hoe H30,[t.IpoBariltoe o6naK0, ilper:tcTaB,rreHrroe ct{cTe}roii I,
ri yBneIlL ero Ba co6ofi, floc.le ororo Hcqe3a/ra fi caMa crcrenra I.

2) O6e cucl.e:lru 0 u I xaparirepa3yror pacixirpflrou{uiicn o6parqarcqaA
c.nofi, xoropnti n cllil)- Heiioropoii acuuuerpulr an.ryeuufr BCrrbrr[Krr pacurr-
prrercrr B Anyx cN{eriirr,ix HanpaB.rreHurrx c rreo,(u}iaxoeoii cxopocrbto.
C neoAusaxouoii cr(opocl bro Moi(er ABrirarbcfl rr $orocrlepa, rrro BrroJrrre

B03MO(IIO, ilpI{H[II{aR !O l]t{}ilylaHHe He6OlUurSrro pa3H}trly B criopoclr{x
V (0) u V (l). 3ror rapuaHr npeAcraB-
rren Ha prc, 8. 3Aecr SA - HarrpaBne-

HHe: qenTp sBe3Abr - ua6,ro4are.nr"
floc,,re Ma(crIMyMa Marepufl, pacflo-

JIO:.I(CHHA'I Bb]IIC 7:fI , OTACJII,ITCfl, [I B

o6onx HarrpaBneHHsx npoaeoii4er o6-
pa3oBauue r,Byx p o6oaouex. B coor-
BeTCTBr.rlr c STlrM ucr{e3H}'T O6e CUCTe-

,rru0uL
Peururr c noasoii o[peAeneHHocrblo,

xarofi Hs. AByx paccMorpenHbtx 3Aecb

BapnarrroB 6oxee npaBAo[oAo6eH, necs-
Ma rpyAHo.

B.,latOAapa BeCrrM1 rjO.rit lrolil' qnc,,ty Ctlc'leM, IlOflBlliliUIlXCtl B MOMetlT

MAI(CUMyMa II iloc./re ilel C), lloilpOC O TOIyl, IiAKafl H3 IIItx l"',laBHaf , flB-

.rlercrl Tar()I(e Becr,NIa rpyAribu\,t, lJ nolue Bo3Mo){illo, tITo M},1 }lMe,TLI

B cM['IC.']e nptl6.luattreJlbllolo pai]e]icrBa l{acc /lRe I'r'IaBl{ile 060'10tlliu lt'
CJIeAOtsaTe,'lbllO, ABe fJIaIlIIble CIICICNIIJ.

Mr,i :J;1eCb I)ACCMOlpe,'Il't /{t]e I(OHI(peT}li,te IIIflO'Ie3LJ il,'Ir{ oOtsclt€ttlttt
rrCqe3r{OlleHrrfl CI.rCTeeI 0 u I, OA,UarO COtsepliJeIIIlO OIIeB}l.4,HOr rll'O, IIpH-

B.,rei{afl H l(pyr-Ire Bo3ilIO;K}rirle I'tliloT'e3LI, IvIl,l Bcel/1a 6yleu cBu3ilBal'b

(raxl ac.ie:r.IoBelrilr orllX cucl'e!I c IIpo[ecca\{}l npeo6pai]oBal{HrI c,rofl q.

n p c.rroii. ll'pylrre lrosMoil*tocl't 3..lt"cb IIp}{ltol(ul' i( Ilero}{}r litilly rpyA-
uoclefi 1r lIe raI( ecrecrrletlg],I.

I] sax.,rrcqeHue rreo6xoAI{Mo c.IB,1arb cJIeIyroulee Ita)+illoe 3{lil,letlaHl(e"

Illo,rue Bo3Nlo)I(uo, qTO Ol(Ha I.t:J CtICTelt II g"rN IILiBJItlel'CF r,lagrioii"
Il r0 xe BpeMrI g'n{ cncrei\'IbI liolBIL'tttcr, Hll.rl nepei:( Iual(cl'lN{ylvloM, Ii?'ll'{

n M0IIeIIT l\ragclrilryNIa, Iio l{e noc,{e NIaKC}th.Iy\Ia (c;le71yet [lMeTr B BII/(y

c.:IeJIal{lloe i}hlIIIe 3aMeqai{I"Ie o rovlr rl'ro ,,npeA}{aKCIIt{a/IbII0fis Tot{I(i]r

cucret{bl II or 22.5 VIII Bo3tloxlto ue cBt.t3atta c Cllcreuoii Ii nocae
hrar(cr.rNiylra). 'faxnrr o(>pasolr, na nepBlnii R3r./1fl,,( 31'o O6CTOtlre,'lbc'l'Bo He

cor/racyerct c uaueii 'reopueii, paccuolpeuttoft t.r S 2 ti 3, rAe IIoKa:lL{-

Ila,'IoctJ, rlto o6pa:lclnanlrc traBHoii cucreiubl sto)+ie'l'Hact'yIItt'tt, To,ILr,I(o

llOC/lC I\lAKCllIlYNla.

OAuaxo I{3 aroro o6tut:t'o IipaB}Lra }Iolyl 6tt'r'b etto,'Itle o6'r,flcttrtltue
r{cxJlroqe:{Hr. J{eiiclrur{3r'Ibrro, BIIo,{He Ilo3Mo;{(tto, q'io t't:J-3a orcylg-r'"rto
crlepxuecrtoii omuerprrr{ ts ilpo{ecce pacul{peHHrl sBe3,(,H, ee {loroc(Scp&
B IIalpaB,IIerfir]r: rJ8e3r1a --- Ha6flmAale,'It rpexparlt;la pacullptlTbctl e[[t':
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.l1o rofo, }iaK npexpflrrj,rr{ paculr{pflrbcq ocra./rbrrble qacrrr tlorocrfepr,r.
Tor4a saueruuii rpaAr.regr cxopoc,refi BHyrprr o6pauarorqero cJiofl i linu-
srHHoM HaltpaBneHr{u 6y4er o6pasonau eue .(o Mar{crrMyMa. C,[eAosa-
'.reJrbHo, orAeneHHe o6o,roqrlr u o6pasonauue p cJrorr B gToM Harrpats,,reHr.rrr
rr{ox{eT rrac'fy[Ir.tb raKd(e /Io Mo]reHTa I{aKCHMyMa.

N Pic 1925, IJau6o.nee rroJrHbre cBeAer,rr o rroBe,rreH,H pa3-
J'n{rrrlbrx a6cop6qHouur,lx crrcreM B Crrel{,rpe N pic lg25 coAep)r{arcrr
B ra6r. 49 pa6orsl Cnelrcep -!,ixouca t2b] (H. Spenser-Jones).

3nesAa Aocrr.rrJra cBoero Mar(cnMyrda z vI. c 2s v ao 5 VI, Br(JrrorrH-
TEJ'IbHO, B CTICHTPC N PiC I925 NI]HCYTCTBOBANA EI,IIHCTBEHHA'{ A6COP6-
&aoHHafl ctrcTeMa, nona3HBABmafl, npu6,rtrzsur.eJibHo, rrocrorrHHoe cMeure_
IrUe, panHoe 70 rnr/ cer. 3a 6 n 7 YI HHKar{Hx cner(TpocKorrHr{ecKrrx
na6,urc.qennft lre lllaeercn.

Ocuonbtsagcr, Ha nr,irueyrasauHoii r:a6.n, 49, a rar(xe Ha rreflocpeA_
.c'iBeHrrbrx 3aN{erraHaflx c[encep-n)r{oHca (oco6euuo c.rp. 34-35 n l4g ero
pr6orsr), Mbr Molr(eN{ c/{eJiarb cneAyroulHe 3aKJrrorreHr{fl rro HHrepecyro-
ur,eMy Hac Borrpocy.

I{a6,rrc4enufl, Iro,Tyqel{urte B ll g VI, T. e. cpa3y ir{e Ilocne N{ar(crrMyMa,
IIoKa3blEaloT, qTO CneKTp :jBesAbI BeCbMa oTJIHqeH OT C[eI(Tpa, [OJIyr{eH-
iloro 5 VI. B ol'Horrregr.rr BVI cneucep-/lxouc rra cr.p. l4g rprrrer:
,[1oc"re4oea,r xparxuii irepexo4nuii nepHoll, B Telrer{He Koropoto lrvlLrlt
cAe'rlaJIHCb IIrI'IpoKHMI'r, pa3Mbl'lblMI'I vt, SareM, Bo LrHorHx cnyqaflx A,sofi-
1r1,rMlr. cnexrp rrt)eBoarlr,ryc.fl B cJro)r{Hbrfi cuerrp, coAepxarquii nae a6cop6-
uHorrr{bre cucrervrL'rn. flonu4alrouy, B ocHoBHOM neprroA ,r.pauc(topuaquu
rrpo/lor'rlr(aJrcfi7 u BVI, s ro BpeMe r{ar( yxe gVlcner<rp 3Be3ixbr 6oaee u,,ln
MeHee ycrarroBHJrcfl. Tzix, Harrpr.rMep, BVI cor,,racuo ra6n. 4g cyulecrso_
na"rrir gnorlHble .rytrHulr co cMeqeHasMa 184.0 u 7B.B r<u/cer<. Onr4ara.,ur
o6ulee cpeAnee cMexdeHrre, paBHoe 132.b xra/cex,

,rlasun co cMerqefiuer.r 184.0 rrirr/cer coorBercrBoBa,rr, o6paayrciqgnr5rcn
rJraBHoMy crer(rpy (p c.,roii). 9 VI cueirleuue r-naBlroto crer{rpa craJroyxe paBr{brM 285.3 xu/ cerc, nocJre qero Bo3pacra,rro BecbMa c,ra60.'l'axun o6pasou, nepHoA ,--+?., rpaucrpopuaqnu or{oHLrHJrcfl ilpv,6nuzu-
TenbHo 9 VI. Vcxopeuue, xapar{repr.r3oBaBrxee lJraBrryro cHCreMy, r. e. [3c.rort, n lrHTel)BaJre erex{Ay 8VI u gVI rrao>xer 6srrt nsrseAerro pt3 Bbl[re_
rpr.rBe,r(eHnbrx uurlp 184.0 u 2BS.B xu/cer<.

flennroro r,roHfl, T. e" nocJre 
',epuo.{a 

rpa*rcrpoprr,raq,H, B cne*rpe N pic
1925 oxasancr BrrAuMbrM rre roJrr,r(o r,[aeuuii cnerrp (cncreua II no
Cnencep-llxoncy) co cMerrteHraena 285.3 xu/cer, Ho r.r ABa Apyrux. O4nu
I{s rrr.rx (cucleua III no cneHcep-/lxoHcy) rrMen cMexreuue BB ro,r/cex,
Apyroii cMex{eHr're 53.7 xv/ceu. 3ror nocaeAuui'l crer(rp 6u,,1 o6oena-
'IEII CNEUCCP.!.X{OT1CON{ TAI{X{C I{AI( III, HO OTJIAqAJICfl OT CIICI(TPA
c tr:BB xl,r/cex reu, qro 6u,r o6pasonan roJrbxo JrHLtHtrMru BoAopoAa
[nr,r 6yae* o6osHa.rars ero Har{ ,abs III (H)]. B cssgn co cr(esar-rHbrr,r
cMerqeHrze 78.8 rrra/ceK, nplrcyrcTnoeasruee BVI, cocraBnrrnocb r.rs [peA-
M[II{CIIMA.{bHOTO CTIEKTPA }I I,I3 O6PASYTOqCIOC'I CICI{TPA III.
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O6a yxaeauublx cnerrpa III u III (H) 6ulu saperllcrpl'lpoBanbl B no-
c.negnnii pas I8VIL B cpeAHeM Ba Becb ItepHoA cylqecrBoBaHrlrl orux
cr{creM cMerqeuHe ADs III coorBercrBoBaJro - 110 xn/cex, a cMeIIreHIre

AbsIlI (H) ua,ro orrnr{a.[ocb or cMeu{eu}rfi [peAlvlaxcuMarblroro c[el(rpa,

[cueuleuue Abslll (H) nesuauure.rrr,Ho xoae6a.nocr Bol(pyr cBoero cpeAqero
3ga'{eur.rfll. BouAy ororo Mbr MoirieM cqr{rarb ADs ]ll (H) rar ocrarox [peA-
MaI(CHMAJTbHOTO Cfi eI{TIl a.

O6paraucn K Bonpocy o nponcxox(AeHulr a6cop6quorrnott cNereust III,
ocHoBHarr oco6egHocrr xoropofi cocroH'r B ToM, rrro cKopocrb, ee

xpaKarepHgoBaBIIIafl, 6u,ra MeHblle, qeM cxo-
pocrr', xapaxTepa3osalBuras rnaeubtii cnex.rp. Pac-
CIIO1'pHI{ ABA BO3MOXHT,IX BapHaHTa.

l) O6paruncfl ri pHc. 9. Hanpanneuue SA, xar
06uuuo, ecrb Ha[paBJIeHae: uenrp gBe3Abr- Ha-

6,rmAarerr. flycrr B llanpaBJieuuv, DrD2, cocraB-
nflrou1el{ ne6oarruoii yro.rt c HanpaB,'Ieuueu S/,.
,u,Buxercn He(oropoe o6,raxo do.aa, H [ycrb cxo-
pocTr' A,BHxeHHs SrOrO O6Aara [epeA I\{aKCI{My-

*rovr (oxo.,ro t :Te) upad.nnsltrenbllo paBHa cpelseii
croposrn pacurupeIIHr o6paqaioqeto cnotr. Ocuos-
noe cnoftcrBo, Koropoe lrlt 6y4eiu cBs3blBarb c'

o6naxoiu ctaaa, cBoAIIrcr i( cneAyrcIIleMy. Mu
6yAeUr Cr{HTaTb, ,{tO n.rIOtHOCTb MaTepHI{ B STOh{ O6laHe, pz, SaIUeTIlO OTJII{-

qaercrl or nJlorgocrg ps Marepuu n o6paqamqeM caoe (xoueqHo, MbI cpaBHH-

BaeM nJIoTI{oCrb A/tfl oAH}ix H rex x<e snaqennii r). B ro ire BpeMrI pa3fiHtlle

B nJroTr{ocTH MaTepEIt BbI3r,IBaeT pa3JIHqHe B AaBneHHH paAHauHH Ha ory
Mareprro (6o.iree nogpo6uo cru. $ 6).

O6parnucr re[epb I( cxarHro orAeJluBureiics o6oroqKll [oc,re MaKCI{-

MyMa. OcnOsuas Macca erOil O6oflo,II(H ro oxoHqagfiH d.->0 npOqecca

npuo6peraer c(opocrb o[. OAnaro 6(+B ilpoU,ecc 6yAet HMerb Mecro

r.r B Ha[paB"rreHEH DrDr. B pesy;rurare 3roro npoqecca tvlarepllfl B Ha[paB-

71eHHH. DrD., rar(xe coxMercfl H, B r{oHrle KOHUOB, 6yAer ABI{raTbcn

C HeKOTOpOit CXOpOCtr,rc Q6, trt Tat< t<ax nnOTHOClb NIaTepHI'I' yqaCTBO-

saSuefi s O6O[x [poqeccax, 6stla paS.xUqnOii, 6y,q,y? OTJI]IqaTbCrI II BeflH-

IIHHLI OB.

Kax usr ysHAHwr B s 6, 3AeCb ao3MoiKribr ABa cnyqafl, npeACTaBneHHbIe

IlepaBeHCrBalIHa\)o'fiwofi(osu'3'qeclBCe3aBl4crrrorpa3/IHqrlr
MexAy F, H po. oAsaxo B ToNr xe s 6 6yaer fiol(asaHo, r{ro cAeJtarl

Oflpe,q,eneHl{ble SaI(JIiOqeHI'Ifl O 3aBIICIIMOCTH M€xi.(,] t,9 11' p upeACTaB"

Jrflercfl B Hagroflulee BpeMfl BecbMa 3arpyAHHreJIbIIbIM. floerouy MbI rlpocrc

npHMeM, qro pa3,'IHqI.Ie Mex.qy P" u Po 6u.notargu, qro IIoc/Ie o'+P upo-

Uecca oxa3anoqL, uro off(o[. 3ro u o6lscsRer npoHcxox(A,ei{He a6cop6-

Uuouuoft CHCTeMbI III. Ecan 6H oKaeaflocb, lIrO f,rlt/U, xttt 6u sa6arc-
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jtil,lIrr I1oc.[e ,\,raKCrrrryl{a i]'ropurltryr0 crrcie}r). co c\{eueHr{eu{ 6oJrbuIt{!,r,
qe[,i CMetr\eHHe I'/'IaBHOIO CneKTpa.

PaccrtorpHl,r rerrepb Bonpoc o rporrcxo;,fiAerrlru crrcretru lft (H), llyc'ru,
B .ItpyroM Harrp{lB/re}Ir4H CrC2 (clr. r'ol xe prrc, 9) j(oirxercfl a[aJIorHrlr{oe
o6naxr-l bbbb, coc'roflrrlee ilpax'rrirrecKr.i Lr3 Bo/{opola. I-lo Mi,r 3rrceM, r{'t'o

,i(JIrI III-ITepeC)'rOrrllrx Hac TeMrrepaTYJ) ce,lcrir.rrEr{oe AaBJieHIIe paA[raufifi
Ha nol(opoi:I ropa3r,o r\{erree s$Qeri'r'irnrrcr (u c\{rdc,rre cooOu(e}urrI eMy
ycxopeuul), {eur u8 NrHorHe /[pyn{e 3,,relieHTbi, I-io lol:(a rro oxoIlqai{Hrl fl, + p

IIpoUecca clFiopocrlJ /{tsHiI(eHHtI o6naxa bhbb xrox<t:r' npaKTHqec([r ocrarbctr
ror:i lxe caNroii, 1'. e. lvibr 6y4eu Ha6"rrogars cHcle\{y A0slll(H). Kpolre
TOIO, IIIIO,{LIe B03NIO)i(l-IO, r{TO lI 3IeCb 6o"rtt,ur1110 pO,;Ib Irrpano BJlirflI{fle
[.rrorr{oc'r}I, paccil{orpelrHoe B c,{yqae o6.raxa aadil .

2) Paccuorpr'Ilvr uropor:i raltlraur. [1y'crr, BHyTpu o6paqanu(eIo c,rrcifi
pearrr3ye'r cn c,,ryuali, npe/{craeneuHt,rii Ha prrc. 6, Ho irYCTh, rpyotl,
BLIIIOiIHTIe'i'CrI paBeltCl'BO '1r,, lJ tt" (lti,I Bi{Ae,II}1, q1'tt IlO3PtOl{itl5t C.iIyqarI
'Lts')j-Ltd lt 'zrs.,::-'Ir.,, a c,lleAollareJlbHo, Bo3rIoI(eH Cnyqaii rt. ='a,r). Ilance
[]CrIr I(OJI]IrIecrBo l)accellB{lloueii iliaTep}r}I il rIpoCirpaHCTBe bbbb oruOC*t"
'ro,,Ibllo trIflJlo, Tar( rITo riocite NIoi\,IeI{Ta /,,,. l, ornltuue G,, 01' F, Anq
o6,raxa do(.ld o"tttocrrre.rrbrro ue rle,Tirtro Ir'. e. rreatruuua ( $opnry",ltr (2,2)
ila;ro orJrlrqaercfl o'r eAHrrurtbr), Tor:ia )rBe,{rrqeHrre ci(opoctn y 1rzrccMarpu.
Baer\(oto o6.nara rrocte r\{orleHTa trar(Cl4:vtyNla 6yAer Becr,Ma rledo,Ibtiruu,
'r. e. il,rbl 6y4elr rra6,rroAa'r'r, A&sIIL

Ec,[il s ,i{orlo;'ru€Hrre I( c(0lJol{Hoi\r\. Ap},toe 'r.aKoe xie adlaxo aaott
6yle'l cocrorrl'b IleJIrlrio\r Ir:l BoAollor(a, 'i o N,1bi fforyiruM ADs III (F{)"
I) paccuorpeurrol,r 3Aecr, c,,ryqae \{oxier riorrn}it'r:cfi Borlpoc, fiorleMy 6naro-
Aaprr Becr,r,ra He6oirbrrrotuy oc,ra6"rflrotrleMy gel:rcrarrrc Nrareplr[J, pacnoJro-
treuuoli Me)xAy o6,raxauri Ir rr,, B o6rariax !re rlo3Hr{riaer s.+-p upoqecc
erqe Ao Nrar(cHNr.vMa. O4narro s'r'o o6crotreJrbc'rBo JIerKo o6r,gcuutr, repr,
tll'o L,/Ifl HaIrIHx o6riaxon cocroffI{He paBHoBecHrr ruex/{y rrrtorer{t{eM
fi p',*1,- p'" 6tt,t1o Aocl'rrtuyro etile Bo Rpelrfl pacurrpcnrrrr 3Be3Abi, n K
MoMer{ry t-tr ono 6r,t.{o yirie AocTa'r'orlHo rro"rrHLrN{.

N Her 1934. R o'rr.rorreHrrrr lrrrrepecyrou.(et'o riac tsolpoca 3ra sBesAe.
aIl/'ItIeTCrI IICI{JIIOT-III'fer:IblIO IIOi(aaJATe,rlbHIJNi Iipril.lepON{,,IIuUUlt tioIJ,IOU\eII[Ifl
B ee cIIerirl)e 6r,r"ryr.r l(oc'r'arorrHo y3ri!ri\r]r, a orAeJIlrBrrIaflcfl o6o.rroqxa
,i(ocraroqHo ro,,rc'l'ori [c\,r. ryrrrir e), S 3]. Bce cnexrpocl(oflurrecriHe flB,{e-
r1Hfl, COrry'l'crBlrrorllie npeo6pasoeallr.tIo c/rorr a, B ctroil p, lra6nrc;1atucl,
B /{aHHON{ Cnyrln" tsecbl,Ia oTTIeTJI}IBO,

I-la npl.l;uepe Iarruoii 38e34r,r il,rbi i\rolnelr rtpoRepr.rr]r BCe Te reoperli-
qecrue rrpeAcr{a3aHIifl, r(oroprre 6ttny. ua}rH c/{eraHr,i rr IrpeAr,rAyiqeM
napaIpa(te. I{ar ur,r ceii.rac ),Btr,x,irr\r, BrH npeACKa3aHn{fl orrpaBAbrBaro.r'cf;
:Jil,ecb AocTaTorIHo xoporilo.

IJas6onee no/'rHbre H HHrepecHble raHHr,te o rex rpanc(topuaqr.rrx,
Ko1:opbre IIpo],IcxoAlrJrr.r B crIer{rpe paccMa.r.pHBaelloii BBe3Ar,r s6nugx
rt{aKCHMy\{it, coAepxarcrr n pa6ore Meppli,raa [26] (P. Merrill), Koropafl
ocrrorlaHa Ha clerirpax, [o.[yqeHr]btx rrA o6cepnaropuil MayHr Bs.ryscos"
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3ra pa6ora Nrox(er pacclrarpnBarbca Kari Hau6oree cyuecrBennatl A.(tl
BCero uacroflulero rlccJreAoBalrHfl.

I-lpeo6pasoBaHrre rpeAMaKCrrMaJIbIroro cneKrpa s rrasHblrl rpeAcraB-

;reHo Meppi.rJrJroM or,r(enbuo IIa puc. I ero pa6oru. Mu sAecb (pxc. l0
racroarqeii pa6orm) Boc[por{3BoAEM oror pHCyHoI{ IloJ'rHocrbro. B srlAe

;{orroJrlreH}rr{ r,{br rroilrecruJrn Ha HeM r{pr.rBylo tlpxocrlt, cor,racuo Kpymrr-
xonbrry l27l (ll. Krumpholz).

I{poue roro, B 1;a6ore Meppu.ua coAepxlrrcrr Becr,rra [ora3a'r'eJrE,Harr

{ro'rorpaQun (Plate XI), uorasL,tBalouatl clequa,rbHo Als auuprrl D, n D,
HaTpr4rl IIorrB,rIeHI.Ie H AaJIF,-

uei.iruee yc l:rneH I.Ie rJraBlto ro
crreKTpa, a raK)Ke o/{HoBpe-
x{eu}roe oc.na6.renue z r.rc-

IIC3IlOBCHHC IIPE,4,MAKCH-

\IAJTbHOTO CleKTpa.

I4nrefl e ru.a,y ptzc. l0 x

\rr(a3aHHyro rpolorpaSnro,
Nbr IIpoBeAeM AeranbHoe
corlocraB,lreHI.{e TeopuH (:

rra6nroAe sl.rsult.

B coornercrRuu c Puc. l0
rrepeA MaI{cHMyMoM spl{o-
crn B cllexrpe FIoeofi rPu-
cyTC'|BOBana eAI{HCTBeII Hafl

a6cop6uuouHar cHCreMa-
II p eAMaKCI'IMa,rsguii crIeKTP

(xounouettr I no MePPu.'t-

",ry) . CraeqegHe, xaPaKre'
pHsyroulee eror clreKrp,
6trno Arfl Pa3.IILlrrHEIx one-

MeHTOII fioq'lH oAHI'IM H TeM

r(e. Ilo,u,opoa 3Aecb HCI

npeAcraBneH, HO no APY-

rHM. AaIlHbIu (crtl. KPIlBYtt)

Crilarrorra, tl3l) cMerrdeHrre A.rtfl r{ero ltelrocpeAcrBeHHo IIepeA Maxcl{-

MY\{OI{ TaK)Ke [paKTLIqecKH coBfia,(ano co cMeuleHueM Anfl ocra'rlb-

Hbrx 3,'IeMenron (ualoMIlHM, q'p6 Il reqeHl'le Hegoropolo fiepl{oAa flocJle

orr(pblTlifl 3Be3AbI, npn6.rlusllrenbHo Ao 20-21 XII, cueuleHue A'IIfl BoAo-

por,a H /IJIr MerarJlos 6bL'Io paenuuurtna).

I Ipu6,'lltsure'llbllo qepe3 .4eHb IIoc'rle Mal(cHMyMa IIoflBHJIacb I{oBatl

a6cop6quonuar crrcreMa c ropa3Ao 66nrurzu cMeqeHI'IeN{ - rIasIrE'tii

Crer(rp (rOuroueur: II). Flauunaq c MoMeHTa 11of BJIeHHTI T.IIaBHOTO Cflei(rpa

ta BrrJroTb ,[.o MoMeHTa I{Cqe3HOBeHI]fl 1rpeAMaKCI{MaJIbHolo cflexTpa', o6e

coorBercrBvloulue u*r a6cop6quoHHble cl{creMbl cyqecrBoBann pa3AeneH-
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HhiMr{ oAHa or Apyroii (ttpoapauuocra c,{ofl (? no o:tHolrleHrtlo I{

c.norc a).

C nrolteHra norlg"ileHufl r,[aBHoro cfleliTpa HIITeHCHBH0cTb I]peAMar(ct('

MaJrbHoro c[exTpa B coorBercrBul{ c yxasaHuofi Qororpa$uei,i Ha,{ara
y6unat, 3a cr{er Bo3pacraur.rfl rrHTeHCHBHocrrr f,JraBHoro clexrpa. l'fune-
pecHo oTMSTHTI,, r{ro B Herrocpe4craeuuo[l 6,[Hsocrz or MaKCHMyMa

flpr(ocTH HHTeHCHBHocTb a6cop6uuolrustx .nu:nwft, cocraB.rIflBrlrHx rrpeA-

Mar(ctrMa,rrr,Huii cnexrp, 6u"ta 4ocTaTorlno 6o.nrurofi I'I Ma/To oTnuqa/Iacb

or HHTerrcI.{BHocrH arux ,nwttwn nepeA Mal(cltMyMoril. Sror Sarr uaxo;tnrca
B cor/Iacul{ c coo6paxeHllsMa, coAepxaquMl{cfl B nyHrre 6) $ 3.

Tenepr, Mbi paccMorpllM Bonpoc o6 ycrcopeHllflx H cl{opocrsx. xapitKre-
pasoBaBmux o('>P npoqecc. '

B coornercrBaia c coo6paxeuueMn, H3.iIoxeHHbIMI{ B nyHKre n) \ 13,

ycr(opeHue, xapar(TepugoBaBllree ABI4)KeHHe p clor (xonrnoneur II), 6sr;r<r

BHAIIATC BECbMS 6OTT,TUIAM, HO SATEM OHO fiAIAJIO H, HAqVHAq, C 26 XtrI,

cAenanocb paBHbrM Hy.rlrc. B ro xe BpeMfl cKopocrb ABHxeHI{fi p c.uo;r

BHar{ane 6ucrpo Bo3pacrana, Ho c 26 XII c.q,eJranacb nocrosunoft.
Cxopocrr, xapaxrepH3oBaBIIIafl npeAMaKClrnaa,trguti cltexrp, l aK-

)Ke HsMeHrr./racb Bo BpeMq o.+p rpauc$opltaqza. Ec,ru orn H3MeHeHr.rfl

.'IB.IIflIOTCfl BIIO.IIHE PEA.IIbHbIMI.I,'I'O VTX MO)I(HO O6tgCgUTT C,TICAYIOIIIHM

o6paaom. !,o uotilenra t:tt (pttc. 10) cKopocrb, xapaKrepasoBaBlrrafi
(oMnoIieHT I, y6una.ra. 3ro, [oBHAlINIoMy, osHarlaflo, rrro Ann paccMarpn-

BaeMoto [eprroAa rsroreHHe 4.tl o6onouKl] npeBblllIano AaBneHI,Ie paAHa-

qlrH rz ra3oBoe AaBneHHe cHI{3y. Iloc.rre MoMeHTa t:trpt 4o uoueura /:1,
(anr Ball sror uouesr 6u"r HecronbKo 6onee IIo3AIIIM, ueu 4ax NaI)
cKOpOCTb, xapaKrepH3OBaBruatr flpeAMaKCHnnalrni,tii CneI(rp, BOgpaCraJIa.

IlosnAr.rl,rot4y, gro 6uflo cecsaHo c reM, aITo Ha Becb fl c,noli 4eficrBoBa.rr
yxe [oroK n0r, a He nFv. fioeronry ,BecL' 3To1' cnoii B coorBercrBr.rur

c saneuoii Qopnry",rsr (1.22) na $opvIy",ry (1.21) npuo6pe",r Aono.{H7reirrr,-
HOe ycKoperrHe; B pe3yJlbTaTe 3'I'OrO AaB,rIeHI.Ie paAflaI{HH npellbrclrno
TffTOTEHHC.

Aalee, Haqr.IHafl c rvioMeHTa t, *t go MoI\4eHTa Hcqe3HoBeHLIfl [peANrirK-

cfiMaJlbuoro crleKTpa, cxopocrb, xapai(Tepu3oBaBlrrafl eror cnexrp, y6r,r-

nala. IIosuAlIMoM)r, ero 6u.no cBff3auo c reM, qro BnHgHHe yMeHbrlrennfl

z na e$feKrr.rBHoe ycKopeHHe c. c,'Iofi oKa3aJlocb A,'Ifl paccMarpl{BaeMoro

neplloA,a 6onee cyuIecrBeHHbIM, rIeM 3al{ena nF', Ha nGv. floeroMy re[epb
a cnoft AButa/rcff, rnaBubit\,I o6pasou, B IIoJIe 'I'flroreHas sBe3AbI. C.ue4ona-

reJlbHo, ycKopeHrre, xapaKrepll3oBaBlUee Afiq AaHHoro [epHoAa a ctoii,
6rr,ro orpuuare,ilbubIM

Tenepr Mbr paccMorpriM c/reAyrouui.i Bolrpoc, ceRsaHrirtii c BorrpocaMr.{

o6 ycxopennrlx H cKopocrffx.
Hs puc. 10 cre4yer, qro, HaqHHafl c MoMeHra t:.tz,.vclcopeHue cnofi

a 6stno orpur{areJrbHbrM, B To BpeMfl I{aK Anfl roto x(e riepaoAa ycxope-
Hr{e cJrofl $ 6atno unw no/tox(LIreJIbHbIM, HnH rtocJle 26 XII paBnsnocr]
Hy.lrc. B ro xe BpeMs Macca c,rox p IUIfl SToro nepuoAa 6t,t,ra, HaBepHoe,

l0 ues, triplrMcnofr acrpor}os. o6ctlpBar., r. I 14A



Sonrue, qer'r rracca c,,ror{ (. I-loerouy, ecJru ocuoBbrBarbcri ua $opuy.ue
(3.4), ivloxuo 6uno 6u oxa4arr, uro, uao6opor, ycxopeHue cnorr P sa

Aasuuril uepuo.q 6yaer MeHbrue, qer'r ycxopeHue c.rroff c/.. flonu4unaouy,

YI(ASAHHbIC flBTCHI{fl CBfl3AHbI C TCId, IITO rITOTHOCTb MATCPUI,I, COCTABJISK)-

u1eft B c.uofi, BCerAa gonrxua 6rrm Ha r!{Horo 6onrute, qeM [.[orHocrb
Mareprau B cJroe a. 3ro x{e rrpuBo.qr.rr K ycuneHr{ro AaBreHr4s paAr.rarlur.r

ua p c.roft. 31ecr [Merorcrr Ar]e BosMoxHocrH. O6e aru Bo3Moxnocru r\,rbr

ceii.rac H yr(alreM.
a) 6naro.u,apn 6o.nr,iuefr ir"uoruocra r{arepI{ll B c/ioe B on'ruuecxan

ro./rqa ororo c.rror t$, HsMepeuHarr xoer!$nuuenrou HerlpepblBHoro no-
rJIOtU,eHHs, ,U,OJI)KHa 6Urr' 60li,Ure, qeLI r$ Clon cr, HNIeIoUIelo ral(yrc xe
Maccy, Ho lrdururyto r,'IorHocrr. 3ro'r npllnIlIlrllza.ryssr,tfi Qaxt osnauaer,
LITO POTr O6U1CTO AABJICHHfl PAAI,IAqIIH ANfl CTOT P I,IO}I{ET OIiA3ATbCfl

ropa3/r,o 6olturetl, qeM Arfl c,[otl c(.

6) Paccuorpanr ABa paccer.iBaloulux c/rofl A vt B. Ilyc'ir, ra qacrb,

BeJIHIIIzHLI "Q, I(OTOpafl OIIpeAer'IrIeTCfl BOAOpOAOM, T. e. '{u, OAI{HaHOBa

Ang o6oux cJIoeB. l'Iuaqe roBopfl, NrbI npeA[oJIo)KIII\.d, .Iro ("1')a : (1")a.
l\a,ree, npeArronoxu\,r, rITo B orHo[reHprr tt,rlorr{ocrll NIarepl{li, cocraB"Ilflro-

il{ert o6a cnoq A u E, peanu3yercfl cJleAylouree HepaBeHCTBo: pr( pr.
i{o rorAa scHo, qro 6narolapx 6o,rrureii IToTIIISaIIIzu BoAopoAa s o6ofloq-
re A (upu npouux paBHbIx yc,ToBr.rflx), i(o,rlnqecrBo BoAopoAHbix aroMoB,
u6pasyroulux ary o6o.uorrxy, AoJI)r(Ho 6urs sa L,iHoro 6o.utrre, qeM rrucro

BoAopoAHbIx aroMoB, o6p:syioulux o6o,roqxy B, To,rrtr<o B grotvl cnyqae

uu 6yA,eu I{Merb paBeHCrBo ('qr)a:(rlr)r. C,'Ie.qoBareJIbHo, B coorBercrBul't
c $opuy.nofi (l .21) uu 6yAer,i l.Ii\lerb Arfl oAl{oto H roro 2I{e rorol(a
CreAyloqee HepaBeHCTBo B CMEIC,Ie yCKOpeHHii: j',r4i'u.

Taxuu o6pasonr, ecJra I{Merb B BHAy Bo,i{opoA, TO \'Ienee urotnui't
paccel4Baroqufi c.roii flB.Ilflercs MeHee eQ@errznurtnt B cMbICJ:Ie npr.ro6pe-

!'eur.rfl 6omuroro ycKopeHl.Ifl or AaB"[eHus paAHaIlHI.I. O4uaxo, raK HaK B

o6o,rouKax, orAe,rrflIouluxcfl or Honux, BoAopoA (qnrgroului'Icfl, IiaK BCerAa..

BecbMa uso6u.nusum) nepemeiuaH c ApytI.IMLI aroMaMI{, ro t\Jrfl MeHee

ilJrorHbrx o60"rroqerc (a cnorl) on 6y4er flts.IlflTbcs orHocHreJlbHo 60lee
ecp@exrunubril,r ropMo3srruM $axroporr,r. A HldeHHo, 6.riaro4apr o6ueuy
uNrfly,'rbcarvru oH 6y4er ropMogl{rb ABLIxeHHe aroMoB Muorux ,qpyrnx
?.r{eMeHroB, Anq Koropbix j' ropasgo 6o.urme.

Ileper?,u,ena rerrepb K ApyroNly Bolpocy. Onrcauurte HaNIH criexrpocKo-
rrHqecKHe flB./IeHHrr Aalor HaNt BosMoll(Hocrb iloAcrlHTarr,rugei;luyro ronurz Hy

r.[asHofi o6cuouxu, orAeJr]IBuefics s MoMeHr MaI(cHMyMa or N Her 1934.

L4ryes, Jrexaiqafl B ocHoBe artrx noAcqeroB, upeenriuaiiHo fipocra H 3a-
(JrroqaeTcfl B c/reAyiou,eNl.

B coorsercrsuu c coo6paxeuusMll, H3JIor{et{t{bIMH B $ 3, oqeBpIAHo,
.rro .ruuet?uafl ToJrxrr{Ha orAeJrrlBlrler.ics o6oaorrKH o[pen,e,riflercfl, Bo-IIep-
BbIXr OTHOCAre.riUgOii C(OpOCTbIO C.{OeB n U (," a, BO-BTOpbIX, rer..I BpeNIeHeM,

KOrOpOe UeO6XOAllrrEO L,rrfl TOrO, qrO6u roJIbKo qro o6pasonaeuuficx p

c,'roli ,u,ouie;-i {o BHeITI}{cii rpaHlrllbl c,ros a. 3ro BpeMfl Suxcnpyercx, c
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oAHOii CTOpOHbr, IlOrvIeHTOl,r t9, T. e. MOMeHTOM IloflBJIeHI4fl r/IaBHorO

cner{rpa (ronruoueur II), a c Apyroii cropoHhr, MoMeHroM tr*, r. e. Mo-

"veHT9M Hcrre3goBeHr.t91 11peAfr,ragcr{MaJr]r6oro ciler{Tpa (xounouenr I), rax
KaK CaM $arr ucuesHoBeHHfl KoMrroHeHTa I csuAereJlbcrByer o roM, rlr0
c"toii p AouIeJI 4o nepxnei'i rpaHHUr,r cflofl s" H, TeM caMbIM, secu Cnofi o( nepe-
ue"Ir B p cnofi. Taxnlr o6pasom, ecilw 'a)d ecrb cl{opocrr, cJIofl a", og-
cxopocrb cnor p, ro rorxrrr{a o6o.no.rxu orIpe,{,eJILITca no @opnay.le

trtn
jR. , ) (rs -- .oo) dt.

,,,

(4.1)

Caegyer orMerlrrb, rrro Be,/ruqr{Ha A(, r'ai<u;vr o6pasol.l B}'}q}.IcJrfleMafl,

.qaer npeACTaBJreHr4e o IIHHHn{adrbHoii To/rqrrHe orAe/Iusueiics o6o.[o.{ru.
Aeiicreare,rbHo, \,IbI IIe Ao.[)I(Hr,I ga6r,lgatb, qro peailbHoe c]KarHe orAe-
aanurefics o60.rroqxlr HarrHHae'r'cfl erqe .rl,o MoMeHTa /g; Bo BpeMrI sToro
IlaqaJIbHOrO CXaTpIfl ABLIN{e'IC-fl illarepHtl, COCTAB.II9IOI{aS CtiMbIe BHyIpeH-
HKe qacrr.r orAeJruBrrreiics o6o,ro.rru. O4naro erofi NIarepIaH /lo MoMellra
Ig CJI}IIXKOM MANO A,'If COSAAIIIIfi AOCTA OqHO SAI,ICTHI,IX NU]g,VIII IIOrJIOU1CHI.Ifl.

Flo pas rar{, ro o'rJrr.rrrue B 'roJrrtlrlle Mex{Ay pea"rituofi o6onoqxoii (pea.rrs-

luoi;i s clvrbrc,re no,rnoii uaccur) rz o6o,roqiroli, npe.{,c't'ar.rleuilori Qop,r,ty.rroli
(4.i), ue /,or)r{Ho 6urr, c5,qqcrBeHHbrr\,I.

[.rx nprinte]IeHurl Soplryau (4.1) NibI .IioJI)K[IbI BHarb r,,IoMeH'rbI /0 H

{ r*. B i}roMeHr t:22.56 XII xounoseri'r II 6r,l,l s coorBercrBull c ,pa6o-
toii Meppa.,r.ra [25] eu1e ]re BaAefi rr rrofiBrzrrcfl oH ,rlaulb 23.56 XII. Taxuu
o6pasowt, nr,r Molr(eM IIpHHsri,, q'to /rr:23.0 XItr. IlonN4aruor4'y, 6o.nee
paHHHM oror MoMeHT Bsrrr 6m'rs ge Mor, rar( KaI{ gBe3Aa rocrur,na cBoero
\4ar{crrMyMa ro.rrbr{o B cepe,{,r.rHe--KoHr{e cyror{ 22Xll.

Bpeur ucqe3uoBeHr.rfl nepBoro r{oMrro}reHra (upe4rraaxci.iuarruuii cirerrp)
roqHo ycTaHoBH'rb rpyAHee, TaK Har{ colJracHo pa3JIIltIHbIM aBTopaM oHo
r{ecxoJrbl{o pagfllrrreo. OAsaxo g,r{ecr, h{ory'f 6urr upuneAeHhl cJre/ry}oxlne

AaHrIbIe.
Uro xacaercs caMr.rx Ha6/rroAegr.rft Meppra",raa, To B AaHlIoM cJryqae

fiuen uecro rrepepbrB B Ha6.rlroAeHIlq.x c 26.55 XII no 29.09 XII. 29-ro
r{oMrroHeHr I 6u,,r yxe He BHAeH. Cor.nacuo yKagat{Hlo Ilrz",r,coua [28
(O. Wilson) n uo,veury 26.5 XII KoMrlouerrr I (ans uera.uroa) roq'rrl
Hcrres. Tpn cnerrpa, roJryqeuHbrx e Kena6pu4xe [29] 27 Xll, ral{}I{e He

.rr,aror Hr{KaKhx yxaaaHufi sa cyurecrBoBaHue KoMtIouertrra I. Llrcl }r(e Ka-
caercfl nu:nuil BoAopoAa, a raxr{e }roHlzgl4poBaHHoro rlzraHa, To Jn4HvtLr

orrx ,[,Byx o,reMer]ToB co cMeude]IurIMH, coorBb'rcrnyrouluMIl KoM[oneury I,
rroBHAHMoMy, Hcrre3Jrr{ Jrr{urb u 28-29 XII (cnl. pa6ory Max-,Ila$.,luua
30]). 30 XII xounouenr I ue 6nn sapeurcrpl4poBan HH Ha oAsoii o6cepea-
Topiru. Ti xau o6palovt, MbI Mo)i{eM crluTarb, rITo oKollqareJlbHoe Hcr{e3Ho-

BeHHe KoMloHeura I g"rr il{eTaJr,rroB rrporlgoix/ro 27 XII rt l\Jtn BoAopoAa
29 XII.

Morvreur IIofl BJIeHT-ifl

Mera./I./IoB, Mbr I]paMeM

l0*

r{oMrroHerlra II xax Aas BoAopola, TaK ru Ailg
paBr.rbr\{ 23.0 XII. B KarlecrBe I(pLIBLIx, AaIoqHx
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,udLt 'uo, B SyHKUH11 BpeMeHI{ fr{bl ?IcloJlbgyeM I{plIBIde Meppnn,'ra, Boc[po13-
BeAeHTIEIe Ha pgc. 10. A.lr MoMeI{roB, 6o.ryee nogAHHx, qeM 26.0 XII, sena-
ITHHH, 'Od NPHIIINOCb HAXOAI.ITI, C TIOMOIIIbIO 9KCTPAIOJIflIIUU, IIPHqCM EKCTPA-

[OTflIIHq BC"IIACT, C TAKHM PACIIETOM' IITO6bI tIO.ryYqATb [,IAKCIMA.IIbHbIC BC-

JIHIII'IHbI Etrlfl 'drer - fl., - 8",
fipnuntue BenHqHHbI AJIfl t,rcr rlpIrBe.(eHbl B Ta6.r. 1. 3rn AaHHhIe

ocHoBaHbr Ha r{SMepeguflx, orHocflqgxcfi K Na [, Bail, Si II, F-eII, O [.

OAuaro B MoMeIITr,I, 6,rltsrne Fi MaKcI'{MyMy, BoAopo.( H ocraJlbHble Me-

TaJr/rbI IIor(aSaJiH cTonb HecyuecrBeHHble oTK,IOHeHHS OT AaHi'IbIX, CneAye-

MbIx n3 KpI{BOrt pHC, 10, qro MbI I{O}KeM npI{BeAeHHyIO la6naqy I{ClO"iIr-

BOBaTb C nOJIIIbIM OCnOBaIIIIeM !I Ar'Ifi BOAopOAa, Ha OCHOsaUWfi, ArOft Ta6-

nLIubI H Sopnry.rru (4. 1) 6unn BbItIHCJIeHbI Be,'IHr{rlHbI AR a.ns Mera/'IJroB

Lr A,\fi. BOAOpOAa. onn no.tyuHnHcb coorBercTBeHHO paBFIT,IMI'I

ARn"l;60r"; AR* i X.00 r".
Taxnu OSpagOM, oTLi BeJIHI{HH6I AaIoT HaM [ongoe IIpeACraBIeHHe 0 roJI-

uI,HHe OT.qenrzBllreiicg B MoMeIIT MaKcI.IMyMa O6o,'ioqxN.

C,,le4yer orMerurb, qro lro cpaBHeHHIo e pasMepaMl{ oOpaulatorqero
cJrofl N Her 1934 fiepeA MaKcI{MyMoM [paBe"[,el{r{ble Be.iIHrtrHHbI AJIII AR

TAE,'II'lUA I

?rel 
I

(KM/cek) 
|

vt el
(KM/ceI()

23.0 Xrl
23.5 XII
24.0 XII
24.5 Xil
25.0 XII
25.5 XII
26.0 XII

26.5 XII
27.0 XII
27.5 XII
28.O XII
28.5 Xrl
29.0 XII

8:i
9t
92

102
1'A
137
148

I55
I60
r6i
175
17B
I86

flB/IfftOTCfi OTr{OCHTeJIblio He6onbIIrLIME. HauottmxU, qT() cornacHo Eeepy

[5] paeuepbl o6paqarcilrero cnoff (r:Ro) HeIIocpeAcrBeHHo ilepeA MaKCI'I-

rdyr,roM AocrHra.[u Be"IIHqLIH, I(O/Ie6nrcqHXCfl ts I]peAeJIaX Or 318 ro Ao

506r, Anff Mera/rnoB H or 468 ta Ao 681 ro A.rrs EoAopoAa (rieonpe,qe.teH-

HOCfb ts BCJIHIII-{HE R9 6U'NA CBfl3AHA C HCOIIPC.ACJICHHOCTI,IO B PASNI4qHE,IX

LrcxoAHblx BeIHrrHHax).
lrl Lac 1936. flanuble o pa3,IIHqHbIx a6copbqaoruHux KoMtIoHeHrax A.rIs

eroi:r BBeg,q,br coAep)r{arcfl B HCcneAoBaHHH Xapnepa [14]. Cor.,racgo srori
paoore c[er(rpocKofl[qecKHe flBJIeHHff s6ilwew MaKCHMyMa xapaKrepHsoBa-
JTACb TEM. IITO B TEqEHHE 24h, UOC.AC4OBABIIIHX 3A MAKCHN{YMOM, CKOPOCTT'

a6cop6riiloHnorl crrcreMbl, cyurecrBoBaBllreii B cfiel{Tpe sBe3,[,bl r,o MaKCI{-

MyMa, yBe,Tuqunacb 6ofiee, lreM Ha 300 xrra/cex. ts To xe Bper{fl 3a 24",
rrpeAIrrecTRoBaBIuHx MaKcr{MyMy, cooTBeTCTByEliIIee H3MeHeHI4e CocraBJfi-
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,{o Bcei'o 64 xtui/cex (raxxe B cropony yeenu.reilar). E Aaarueiluert
cl<opocrr,) xaparTepH3oBaBnras r.uaeur,rri c[exTp, rlpoAo,r]r{a,1a raxu{e Bo3-

pacrarb, oAHaKo, yx(e n,TaBHo, a He crar{noM. fefleulls pasAeJrbHoro

cyuecrBoBaHlrg [peA[,laKcl.IMaJrbHoro crreKTpa ]r t,,IaBHoro cneHTpa, corJiac-
r{o paccMarpaBaer,rbrM .D,aHi{rnx{, ue ua6nro4a.x}rcb.

O4uaro, Kar( lrbr 1rxra vxa3brBa,rr[, Max-JlaQniluy Ii] yaanocr pasle-
nuru o6a yxasaHubrx cnexrpa.* Ocuosuas rpyAHocrb B pasAeireHrrr.r grux

crrexrpoB cocrof,ra B ror\,r. r{ro /'rltHirn B crrer{rpe NLar 1936 oxoao nlax-
ctrMyMa 6utnn E IJel<oropblx rlacrflx cnexrpa cJrLnrrKoNr 

'1H00yB-
llblMi{,

'IarcuM o6pasoM, Lt ,0.,[fi aroti snelgu ]ioprr,ra,TirrHblti npoqecc a+ $ rpaHc-

rfbopiraaquu uilIe,r x,Iecro.

B cnexrpe NLac 1936 e rror\,reHr \4di(cuNrlrr{o rrosBu,.'icfl noei,ri,i xou-
n olIeIIT tr co cl'reueHner\[, r,IeHb[IHr,I, qer.,I cIIexreHl.re r,/IaBHoro rI npeA-
]\eaKc r.rrf a,/rbFIoro cIIeKTpa.

Moxno Ayrvrarb, r{T'o npoucxo}KAeH}Ie g'.rofo Koilrfloi{eHTa aHa,,rornqlro
flpoficxo)K.a,eunro .4bs Inl er"rur A&s III (H) n cnexrpe N Pic 1925. Itroarouy
r\{br ocraHaB,/rxBa'rbcfl r{a AaHHorvr Bofipoce B]roBb He 6yAeu. Cne4yer,
o.u,naxo, yKa3arb, qro BosMoxreu a 4pyroil BapHar{r. ou cocronr B roM,
arro upo[cxoxAeHHe Ko]lriloHeHTa I uoxer HMerb aspunnor? xapar(Tep.

A uuesso, oror r{oMrroHe}xr Moxer 6urr cBfl3aH c Hel(orophrM Aocraror{Ho
rrJroT'r{blM r.i3orI{pOBaHUUnr O6naXor,r, nrr6pomei{HbrM B r,IoMeHT }vrar{culryMa

ug 6onee BHyTpeHHIIx ,{acrefi Hosor?. E,rarogapa fln./reHuflM rpeHus cro-
pocrb eroro o6naKa MorJIa 3aMeA,rlilTr,cfl L CTarb lrenrureri, qer,I cKopocrb,
xapaKTeplrsyroxlar rrpeAMaxcuMarruuii u raanutrii c[e(Tp],r.

flaree, HHTepecHo orueruTb, .rro o6a r(oM[oHeHTa, Horvrfloue]rr L et

rnasHuii cfleKrp (xonanoueur II), uorasuBaJrlr nocfle Maxcr.rMy]ua B re-
qeHue HecKoJrbr(ux .q,Hefi (oxoro 10) neupepbrBHoe yBeflHr{eHr.re cKopocra.
fionu4unol,ry, i.r nocJre r{arcar{yMa AaB/reHHe pa,{.HauHr.r s.[,ecb r.rrpano
Becbr,la cyqecTBeHnym poJrb.

B gaxlrcqeHue Hacrostu,ero flaparpa0a neo6xottuilro c/r,eilarb c.,re!,]]or{He
sar,rerraHHfl. Hexoropr,re EorrpocrJ, paccMorpeHHbre B otrou uaparpaqle, Iroryr
noxagaTbcfl na nepnurZ E3rflflA He coBce\r y6e4urerslrullrr. B qracrHocrx,

3ro Mo)r(er HMeTb x{ecTo B oTHorrreHH[I IlpoacxoxAellHrl Ao[oJrHHTeJIbHbrx,
'r. e. BTopHrrHbIx, Kor'InoHerlroB (cucreua d o cnexrpe N Gem 1912, xor*no-
seHr I B crrexrpe N Cyg 1920, cucreran III u III (H) B crreKrpe N Pic 1925 n
,cr.rcreMa I n cnerrpe N Lac i936). O4naxo aBrop Hu B xoervr cryqae
He cquTaeT, r{To IpeA/ToF(eFIHaff HM }rHTepnpeTatIIrJI BO BCeX 3TIIX C/'ryqagx
fiBJrflercfl eAr{HCTBeHHo }xblcd'rnMoft. HanporuB, Hax HeoAHoI(parHo orMer{a-
Jrocb, Bo3Molr{}ibr caMhie pasiloo6pasHbre Bapr{auru. Anrop xore,r roJrbl{o
rloKa3aTb, qro npoHcxolr{AeHHe BCex yr{a3alrr{brx AorIoJrHiiTeJrbHblx KoM-
TIOHeHTOB r4o:'fir{O CBflSarb C AaB,'IeHIAe-\r pa/quaql,Iu u qTo BtseAeHr4e 3AecL
,Apyrux r$axropon He :rrpeAcraB/rrrercfl ueo6xogunauLr.

'r Eonee no,u.po6uo cv.' [36].
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L[eHrpannubrrl Boflpocol,I i{a}Illoro naparl;aif a flr.\nJrca BoIIpoc o rpaHc-
(hopr,raqplr npeAuIarcllMa.rlbHoto cfiel(Tpa B ulaBublii. B cesgtl c paccMo-

rpeHFIbiM 3A€Cr, I{&r€pxanoM aBTop CqHTaer, qTO reopgs H Ha6/IIOASHHfi

B r'l,asHoM orrroilrerrfflr corJlacymrcg Aocraroi]rlo xopoixo. 3ro rosoppT B

nO,'IE,3y 'r'ex TeOpeT'LIqeCKHx COO6paxeuntl, HOTOpr,Ie I{aMH [3./ION(eHbI R

rpeAbrAyrqux [aparpaoax. I(porre rolo, BCe 3ro eli{e pa3 roBopHr B

IlO,'Ib3y TOIO Dgl.rtfiAa, qTO BCe qB,leHHs, pa3blrpbIBaIOUIIeCfl B CneI(TpaX

iloeHx e6,1asu r\{ar(clnlyx,ia, cBrtgalrbl c AaB.rIeHHeM paLHauuu, ,Ileiicrs}'i-
reJrbHo, \{br He .(oir)r{FlrrT 3a6bIBaTb, rITo pa3l,{epbl oopaqa}oqero c/Ioff }-

HoshIx B6irr4,BH NIaI{cIlM},Ma ffpKocri'I HCK.lItoqI{'I'e,'ibHo BeJlplt(lz H AoxoAff"
Ao 500 700 r". Ha rat<ux 6onuruux paccrosnl{flx or IleHrpa 3Be3Ai,I Il

or ee (loroc@epr,t B,'I[flI{I{e I{aKI{x-,r'tH6o Apyr[x cH.rI, npuBoAtrulfix I{ 3a-

A{eHe [peAMar(crrMaJrbHoro cfier(Tpa r/raBHbrNr, rIpeACTaB.{EeTCfl B sFiC[reii
cTenerilr x{a,rro RepogTHbIifi.

$ 5. O flPOACXO&CI(EHUI{ ilu{rCIv3lr0-ntrliP0l}Oll0 (lltEltTPA'i',

Bo IJeeAeHur-r MbI y)r(e yKa3bIuaJrrr, rrro qepe.'i ueroropoB BpeMrI nocfle
IIOflBJreHHrr ,,rJIaBr{OfO CleKTpa" B c[el(Tpax Hosslx IIoflBJIfIercfl HoBafl

a6cop6rtaonuan cHCTeMa, Ha3BaHHafl Max-.IIa(l,nnnom,,4ndrcpysuo-I'ICKpo-
sLrM cnexTpOM". Haesaulle SToii cllcTeMLI cBgsaHo, Bo-ttepBbIx, c 'i'eM,

qro STor cleKTp Ha MHOrO 6O,tee paSMbIr, tIeM r.IIaBHbIii Cnerrp H, Bo-

BTOpr,IX, C TeM, rITO B HeM BbIAe,rIfIOl'Cfl .I1HHI'II'1 HOHH3OBaHHbIX aTOMOB

(,zcrponue" JtvHLrw 6btsuell pauee B ynorpe6neullIl repMr{uo,rorun)'
tr4Mefl e Brr/xli 4anbuei.Iuyrc AHCI{yccHIo, L{r,I npaBeAe}.I 3Aecb Ileltoro-

pbre BrrrAepxrpr rrs crarbll Mai<-fla$nuHa [1]:
,,3ta cucteMa BCerA,a coAepx(ar JIuttt4H Bo/{opoAa, Ca II u Mg Ii, :l

IipOMe rOrO, O6II.IHO IIpHCyTCTByIoT 6Onee CuJIblIbIe tuirtlLr F'e II, iluunw
O I u Na I raxxe qacro ga6,rtoAaiorcri u erofi crlcrer{e. Ll ueAleguux
HoesIx, B HoropHx .rrti'fiw!4 ttor,louregfifl sB.IitllorctI 6o'ttee pe3I{arJI'l, BHAI{bI

Ti II, Cr II l,r 4pyrae riorlrz3oBaltHlle ivIeraJl,TLI".

,,Craeuleilne eroii cr{cret\{bl, I'P}r6o roBopfl, B rBn pasa 6o,rr'ue, qe}i{

crrreuleHrre nttrutfi l.rraBHoro cfieriTi]a, Ho B lra3.:IH.lHrix F{oebtx oTHoLUeHite

cropocrei'i xore6nercri or 1.5 ao 2,5".

,,L3o4,opo4itble /I[HIII.{an@Sysuo-ticrpoBoro cflel(rpa -H IzHolAa ilHklutw

Fe II -- corrpoBolr(Aarorcri ourxccrieii, r(oropari cI{}.{r/ierpl{quo pac[o,{o}I(eHa

oTFIOCfITeJibHO IIOpMa./IbHOlO no,(ox{eI{14fl lt xoropar npocTupaeTctl c't'

cfuoaeronoro t<pae 4arinoii Jth*L't'vt 4ndtrlysuo-iic(poBoro cflexrpa Ao rlo-
.IIOX(CHI'Ifl OAI,{HAI{OBO CMCIT(EHIIOTO B CTOPOIIY I(PACHOTO (OiIqA CNEXTPA...

'i' 3Aecl 11r,r rre l(e.rlaeu pa3.,rltrrfiH lrc;ri4y 71lrrf(r1'3uo-IrcKpoBblill H opl'toHoBhII\l cllel(Tl)a-

lrr [1]. floaroul., roBopl B Aar(HoM naparparpe o.qn$Qysuo-ucr,poBoM cnckrpe, Itlbl II9L-
pa3yMeBaext o6e ern clrcreNnn, KaK cllcreNIbt, cBfl3aHHbre ronbro c HenpepblBHblll HCTcr{e-

r.rlreM iuarepnl,t lr: llonurx. Pasr'(elenne o6enx crrcreilr ri coorBerc'rBytou1afl {txsruecrarl
firrrepilperar${r coAepirtarcrr c :rpyroii pa5ore aBropa [40], [41].
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, L'] I,IolteI{'i cBoeii HaI{6o.[blreii ngrescnBnocrir JIHLulu ltor.[ouleulis
nuQ$yguo-ucKpoBoro c[er{Tpa rla }/{rioto HFIreHCHBrree, qeM /ruj.rr.r uran-
Horo cuexTpa".

,,R cpe.4Helr .luiprpysuo-ucxpooorl cttetlrp .[,ocl]iraer cBoero troJrHotc)
pasBnTrzfl, riorAa Hosarr oc.ra6enaer Ha 2m no cpaB[reHr4ro c ee flpr(ocrrrro
B MoMeril' tr{at<c?rMyl{a. Sarelr oH Har{HHael oc,[adesart; Ca il, Na I u O I
r.rcqe3aror rlepBblir,rui, :JaTet,r lrcqe3aer Fe II u rIaKoHeII so4o1tctg".

,,O6hr.ir{o, rrepe,x cBotrM HcTre3HoBetiuevr Bo,{,opoAHbIe ir}r},irrlt pacu{etr-

"[fl]orcfl r.Ia ABa n,ru 6o,rauree qr{c,'ro BecbMa xopoiuo pag,irr.rqlr},{brx rioh{-
rIoHeHroB (srN xoranoHeHrr,i 6ti.rrrr neclura p€ex;.r B crryqsg N i-ler 1934)".

Korl(a aa(icpysno-ucrpoeofi cfler(rp r.rcrresae't, ro r.rcqe3aer cBs3ar-rsar{
c HI{M 3MACCAfl, T. e. 3}li{CC}rOHHbIe rIOflOCbr CyX(arOTCg r.l OC1'?uOTCrr TO/IbKO

6o.uee y3I(L{e qeHTpan},IIlIe oMirccuouubre noirocbl, cBrI3aHI{Ire c f"rIaBFibIM

cIIeKTpoNr.

[aQQysno-rcxpoeoli crerrp KaK coBeprreurro oco6uii cnexrp 6u.,r
BLIAeTeH BnepBbre Max-,IlaQnuHonr [2]. Bonpocy o Bo3MoxHoM rpoucxo]r(-
AeIIIIII aroro crrexrpa r.r ilocBsrqen Hacroqrqar:i taparpa(t. A uulenno, n

Hacrorlu{eM naparpacpe 6yayr npeAcraB,rieHbr paaJrrr{rrbre coo6pax<euux r.l

apryMelrrlr B roflE,sy roro B3r"rrsAa, r{ro 4N$c}yauo-lzcxporoi? c[er(Tp He

cBflgau, IiaI{, HalrplrMep, r,llaBHutr:i cnerrp, c oAuoii o6o/o.rr(oii, orAeJrHB-
rueiicg or sBeslbr. Hanporan, 6y4er noKa3ano, r{ro, Bo-flepnHx, 4u(tr]ysus-
luct<pororl c[exrp Ao,r)r(eH 6urr, cBfl3aH c HetrpepbrBHbrNl ]rcrerrer{HeM
aronaos us 1-lorof.i, Bo3rrnKarouIHM cpajy )r{e fioc/Ie MaKCTIN{yNra, a! Bo-BTo-
pEIX, C HerrpepbrBrlbIM nu6pacunauueu oTHocrrTe./IbHo Me"rr(rrx ll3o.{}Ipo-
BarrHbrx o6.nailos (rasoeux), Har{uHaiou,un,rcfl laK}Ke epa3y )Ke flocJre
MaKCHMyMa.

I-lacxo.rrnxo rigBecrrro aBTop)/, BrrepBbie raxoe [peArrorox(erriie B orrlo-
nrel{Hlr au@$ysHo-HcxpoBoto clel(rlla Ntler 1934 6u,ro sblcxasal.ro Bl4,,r-

.rirraMCoNr'i' (E. G.Wllliams) s 1938 r. [31]. Paccnarpurar 4lrS$ysHo-HC-
xporofi crerrp eror:i sBesAbr (cuci'enra IV no &lax-,Ila$,rrnuy [30]), on
o6palu,rr Bllar.(aHpre Ha ro, Ltro B Terlellue fiepBblx ce.\,{LI HeAe,'ib cBoero
cyqecrBoBarrlrfi rrpeAenr,r 4eficrnrre.rrbr{o ?rHTencr.iBrroii qacru erol:i a6cop6-
qaouuoii cIICTeMbr coorBercrBoBa,/ru, B cMbrc.(e cMeuIeHHai rpyror?, ua-
pyxnori qacri.r eMlrccrroHrroro fforlTypa. [J csrrsil c 3rlrr\r oH cqHTaJr, qro
paccMarprrBaeMas cr4creMa AoJrlr(Ha 6slrr cBrrgaHa C flToMatrrl, Koropue
He[pepbiBHo au6pacuBarorcr us r]oroc@ephr sBesAr,i. 3rn arox,rbr co3r,arcr'
Bor(pyr 3Be3Abr BecbMa nporflxeHHyro o6o,lo.rry. BuyrpenHqs .racrr, oroti
o6orourlr, Heflocpe;tcrBeuHo or{pyxarcqafl sBes4y, cogAaer SMHCCHoHHbre

ironocbl. Hanporrn, Bo BHeirrHiIx Llacrgx o6o.noqxu ]rra3alrgi,re aroMhl,
llocri{tHyB cBorix [peAe,{bHhlx cKopocreii, HauunarcT B ocHoBHoM ToJrblto
[ornoqarb, qro r] co3Aaer 4u$cpy:ruo-licxporoi;i cnexrp. fapa a6cop6-

'i'A rarixe, He3aBaclllro, Max-Jlarprnnorr [42] n 1942 r'., BbriiBuuytsruHrrl ry xe rutro-
re3y I{ B orrro[reHn[ opfloHoBa cner{rpa. Oguaro unraroii lpnsuuecroii apryrueHraunu E

noJtr,3y yr(a3arrrrbrx npel(craBxeH[fi n pa6ore Mar-trlarfluua He coAepxrrrcff.
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quolrrrbrx cr.rcreM lll u lV B cre!(rpe N Her 1934 no Max'JlaQ,rrnuy [30]
Bs.irlnauc paccMarpuBaer, KaK yAanflIouuecfl or 3BegAbI KoHAeHcaqHH

,B lleroropoft arrraoc$epe EenpepblBuo BocnoilHseuoft uarepuet?, nu6pa- '

cunaenaoft rs SorocSepbl". C 4pyroti cropoHbl, B HaqaJIe eroro ilapa'

rpaQa MbI BITAeJIHTT{TO COOTBe TCTBHe MeX(Ay OultCCUefi u -TOIJIO1{SHS€M

Altt an${ysuo-trc(poBoro crrerrpa uMeer Mecro He roabxo r,ns N Her
1934; cxopee oHo AonxHo paccMarpuBarbcfl r{aK runuqsufi aaKoH.

Taxul,t o6pasorr,r, ecJrrr r.rMerb B BtrAy Bbrrrrer,r3JloxeHHble npe4craBJrennfl
Ban.rnauca, ro Bo Bcex HoBbIx 3BesAax aa$@ysuo-ucxponofi cneKrp oxa-
3bIBaeTCg CBflSaHHbIM C HeKOTOpbII\,I MeXaHLISMOM, XOTOpr,tft 3aCTaB.II,IeT

aroMbr He[pepbrBHo nu6pacsrBarbcrr us SorocQepbr 3BeBAbr.

B ocuosuor\.{ aBTop gac:rogu{efi crarbll corJlaceH c BbrrrIeuBJroxeHHbIMH

npeAcraBneurrflMu Bnnruauca. O4uaxo re apryMeHTbr, r(oropbrc 6snw
rpeAcraB.rregu Bur.npraMcoM, ruory'r nor<aBarbcr He coBceM y6e4ur:ellul,rrur,r,
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H6o ts AaHHoi,{ CilyLIae iipnxoAlrt'crx CChIJIaTbcfl Ira Ao[o,[HI4Te.,1b[1bI€ rul1p-
T03rJ O TIpOHCXO)I{AeHr4r.r 3MTACCHOIIHbIX IrO/iOC. B rO Xe BpeMq aBrOIl

cr{HraeT, rITo aMerorcfl ropa3Ao 6o,ree y6eAHTerbtibre apryMeHTbr B noJlb3y

r.rSJroxeHHoro i]peACraBJreH14ri o npoHCxoxAeHrrr{ lurpsysuo-IicKpoBorc)
cIIeKTpa. 3rli apryMeHTbr BbrreKaro'r H3 arraJrl{3it HpHBbrx i]yqeBblx
aKopocTeft. iloryqaervrbrx r(] J|tlLrLlflr\r rrorJrorqeHHfl, o6pa3yIoxIHM 4lts'
rpyano-ucxponofi crrexTp. A.[q roro qro6],r rloHsrb oro, o6parurlrcti x
ptzc. 11, xoropuii flBreercs rpa@nronr KpHBbrx .flyr]eBbix ci(opocrer? A,Trr

N Aql 1918. 3ror rparprax B3flr HaMrr us pa6oru Varisa [1i1. B (aqecrBe

AorroJrHeHurr K puc. 1l un flpucoeAr.iHunrz xpr.rByro flprocrrr corJracHo
Koun6e,r,ry [32]. Bepxurx i{p}rBarr rpa@ara coorBerc'rByer 4nrprpysno-
llcr(poBoluy crer{rpy (r:uc:'errra IIi no Vaftsy).* tla ocHoBa}ruH ororo rpar$ura
ML,I ruoxeNr cocraBr.rrb ce6e flpencraB"/rerrr{e o rroBeAerrr{r.r .u,urprpysuo-ac-
KpoBoro crreKTpa Bo BpeMrr BropnrrHbrx MHHHMyIToB .npKocrr.r. I{ax 4uQ-
,rpyauo-ucxposori crrer'rp, raK H r,rasHr,rii cneKTp r{cqeBaJIH Bo BpeMrr

BToptlqgrnx MLrHar{yMoB. Oguaxo Bo3MoxHo, rrro flpurrulta groro r.rcr{egno-
tsenurr 6r,r.[a s o6oux c.lyrrarx or.ryllqnoli (ct*a. aa.rree).

Ilau6o.rree cyqecrBer{I{ErM AJIS nac gBJrrlercg iraJrr{que orHocHTe.rrbHo
rjoarruux ycxopeui.lfi, r{oropbre xapaKrepr.r3oBar'rr lu$Sysno-ucxponofi
clexTp Bo BpeMr BTopflrrHblx r,rHHIlMyMoB, Kpor',le roro, r.t3 orux ]cKope:
uuli sau oco6o Bax(IIbI orpr{rlareJrbHbre yc(opeuur (nonoxllTeJrbHbre ycro-
peHLIfl rvror,rrr{ 6u 6ntrs o6'nqcHeHH BogpacraBrrl;IM Bo BpeMg MH}tHMyMa
o6qau AaBJreHr.relr par,Haur.ru BCreACrBr.re BospacraHufl TeMlteparypbr r.r,

cneAoBareJrbno, no3pacraHr{fi po.nu ;lafiuaHoBcxoro KoHTr.rHyyMa). Oco6en-
uo eSSexrHbrMH era ycropeuufl 6ulu sa nepnoA or 1 VII ,so 4 VII.

ilpe4uonoxuM Ha r{oMeHr, 'rro AH$SysHo-r.rcxpoBoii cnerrp N Aql 1918
co3AaBaJrcfl uexoropofi o6o"noqxofi, or,16poureHuofi Hosort s MorvrefiT MaK-
cI.IMyMa. Tor4a ua6"rlrc4anruuecr orpuuarenbHr,re ycKopeHHs l.lor.rlu 6u
tIIITep[perHpoBarbcff xaK rpaBHrauHoHHbre. O.(saxo cxopoc,l.b, xapar{re-
pugoBaBlrras paccMarpnBaelruii cfleKrp, 6u.aa croJrb Be/rur<a, qro Hama
rHllorerlirrecxaq o6onoqKa Aoax(ua dr'r,ra x I VII )fiaJrLrrbcfl or 3Be3Abi
i.IcKnrcquTeJrbHo AaJreKo. Ho B raxoM cJryqae, HHreprrperupyrr yriagaHubre
oTpl{rtraTeJrbHbre ycKopeHr.rrr KaK l'paBr.lraurroHHbre, Mbr Aonx(Hbr [purrHcaTb
Macce N Aql 1918 acx,,rrciIlrrenbHo 6o"truroe srrarreHr{e, rre MeHburee, rreM

10o Mg. Ecnu xe uu paccMorplrM orparlareJrbHbre ycxopeHus, 3aperu-
crpupoBarrubre AJrs eqe 6oaee no3AHHx MoMeHroB, HanplrMep, xnn 26 Vll,
To iloryrluM eule 6o"rlee BbICoKHe 3HarIeHHfl fl,nst t\4,

Bce eru 3HaqeHHr{ Lns M, 6ez coMHenr{q, fiB,Tslorcfl a6cypAuurrlu.
,ila;lee, MbI Mot.lu 6u npe4noJloxi4Tt,, r{To B AaHHoM c,lyqae uaura o6o-
JIoqKa npoxoAH"rra rrepes HeKoropyrc coilporHB,xflIoxtyrccs cpery. OAuaxo
ila raKHX 6O,rSrUllx paccrorrHHsx or 3Be3Abr cyilrecrBoBanue yxa:anuori

'* B,4eiicrsure,thuocrli
0nexrp Aauuoii 3Be3Abl. Ee
cyurecrBoBaBrueii cNc relror"r.

(cr.r. nepnylo cHocxy i( HacroqureMy riapanpa$y) 3ro oplrorroB
altr!t!yoHo-ucxporofi cnexrp npe.qcraBJreH Becbtua HeAomo
I I.
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cpeArd lr nplrrori AocraroqHo flrorHor,i':' no qzlcro (rr.r:rr.recxltr cooSpaxie-
Hr,rrrM npeACTaB.rIfleTCrr BecEMa r{a,'io BepofiTHbIM. Kpoue Toro, ocTae'l'cr{

coBep[reHHo HeloHrrTHL'IM. iloLIe\.(y 3ra cpeAa 4eiicrnoea.ra To,rrbKo rocr'rL'

BTOpI.IIIHbIX MHHTTMyMOB.
'I'axtu o6pasoli, rioBlrArrNror't)', ocraercr eAI{r{crBerrnarr B03nroxilrocrb.

a HneHHo, npaxoArlrcrr cqr.rrarb, uro nucpcpy3r-ro-rzcKpoBoli cnerrp o65rc-

JroBJierr aroMaMlr, HerrpepbIBHo nrt6pacrtBaeMbiMI4 II3 3BegLbI, rI rITo LIIITeH-

c?rB Hoc'tb t'a Koto ert 6 pacunauritt H c Kopocrr Bbl./rerarorlax arollo B r{eHrrrorcfi
Bo BpeMfl Bropurilrbix MltrlrIMyMoB. Iianpultep, ]tbl [{oil(e}I npeACTaBplrb

ce6e c"re4yrcquli [{exaHHBM, c6tacuarcult{l:i YKasai{HbIe flBr'IeH}Ifl B cIIeI(-
'r'pe N Aql 1918. A,rs 3roro rvru o6paurlvl BHL{n{aHHe Ha lo. odcrosrens
crBo, q'rs cKopoCrb, xapaKrepIlsoBaBulafi gt 4lOysi{o-tzcxporoii clle Krpr
peSKo Borspacra,'ra ro,/rbKo Bo BpeNlf BropLItlHblx MaHHI\ltyMoR lI 3aTeL{

y6uea.ria, KorAa 3Be3.(a BhIxoAI4,'Ia ns h,IHHI,IMylra (o6 o6n(e'v Bo3pacraHLIrI

HopMa"rbHoir c<opocra cN,r. naree).
/-[a.rree, HaloMHHr\{, rrro B cnyqae N l-ler 1934 relrneparypa Hoeoii so

BpeMs BropHqHr,rx MHHrri\{yMoB 3aN{erHo Bo3pacra,'Ia (cu. Haupulrep, [33]).
3ro coorsercrBoBano roMy, r{To paAuyc sBe3AbI Bo BpeMf BropHrIHHx

MLTHHMyMOB BHeSaIIHO -VMeHbliraJICfl H 3aTeM CHOBa BOspaCTaJI, KorAa

3Be3Aa Bbrxo"rl,Hu'ra HS I\IHHHMyMa. Bpra ilw MoxHo coMueBarbcr B ToM,
rrro ro x{e caMoe r{tviero Mecro il nlttt N Aql 1918. IJo rorAa H3MeHeIIHe

cKopocrlr, xapaKrepr.r3yroutel-i lascp"r"sno-ucxponofi cleKrp, \4o)I(Ho o6r,sc-
rrnrb c/reAyrorrlaM o6pasont. flycro c noBepxuocrn doroc$epu 3Be3Ah{

(no reu HrH uHbrr\{ ttpaunual't) nponcxoAur He[pepblBHoe ucreqenae aro-
MoB c caMbIMr{ pa3i'IHr{HbiMH cKopocrflx{il. oIHaxo re aroMbl, Anrl Horo-

llbrx CKOpOCTr llx ABIIIKeHUfl Ha ypoBHe cpOrOCrfepnr MeIlb[Ie uexOropOii

r(purr{qecxofi, rie cvioryr IIoKHAarb BBe3Ay, a 6y4yr Bc(ope Bo3BpSIr{&rl:Cfl

Ha3a,I{. Flanporltu, Te aroMbl, [,'rlfl Horopl]x Haqa/IbHafl cKopocrb HX ABH-

]KeHHrr 6onsme (u"tu panua) xparuuecr<Oii, 6y4yr ltMerb BO3MOIKTIoCTI)

iloruAarb 3BesAy (lm't t'oeopnl\{ BeSAe 3Aecb l(pflrllqecxaa cl(opocrb, a He

napa6o.iilr.lecKaf BBLIAy roro, aITo Ha a'roMbl BCe BpeMfl ;leficrnyer 4an-
,{erir4e paLr.raquu). Buiizts ns cQepu DJrl4trlntt 3BesAbI ouH 6y45zr upno6-

peraTb seKoTOpyIO fipeAe/Ibuy]o c1opocrt . \4s cl(a3aHHolo c,'IeAyer' tlro

xpaciiolft xpaft a6cop6qllousstx,nu+uft, o6paayroqxx 4u$$ysuo -ltcxponoft

C[er{Tp, 65r4er OllpeA,eaflrbcf TeMLI aTO]{aMH, A.[fl KOTopblx C(opOCTI] llx
ribrJrera s1nnsn (iorocrlepul orasa.Ilacb rpl-rrtluecxoft.

Tenepr, nperrroJrolrIIM, rITo Bo BpeMfl BTopHtIHolo NiEHi{MyMa $oro-
CCpepa B COOTBeTCTBHH C BbIIIIeCKa3aHIIbIM HarlflHaeT CII{HN,raTbCr. TOr4a,

Kari 3TO COBepIxeHHO Oi{eBHAHO, KpLITI{qeCKafl CKOpOCTb BbIJIeTaIOUI,I{X

aTOMOB L6/IIIIIIa 6y4er HetrpepbIBrIO tso3paCTarb, Ae,/IaflCb reM 6orb[Ie,
rrex{ Merir,me craHoBl,rrcfl f p. tr4naqe roBopf, o6pasonunarl 4ltsQystto-
NCxpooOft CIIeKrll 6yayr ece 6o.ree ir 6Onee BbICOKOCKoI'loCrHLIe aroMb{.

,s Aas roro qro6m sa$rergo rI3MeHflTb cxopocrb ABlrxeHns Haruefi rrnoretfiqect(oft
o6oaoqrn B Teqenne BecbMa ne6oarurux npoMexyrl{oB BpeMeHI{.
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B ro xe Bpel1f trllou,eHTH0e coAepli\arrHe Mer{ee c(opoc'rHbix aToN{oB'

o6pasyroqizx sror cflegrp, 6y4er BCe Bpeluq yMellblxarbcl . Ilpan4a, urt

ue Ao.[X(HbI 3a6uRarb il Tex aToMOB C O1'HOCLITe'/lbHo He6O/IbIuoI? CKopo-

c1'bro, I{oropble o6pa3oBbtBaJlfi AIr$fiy3IIo-HCI(poBoi'i Crel(rp etil,e ,[,o rolo,
(ar{ soTocQepa Harra.[a cogpau.arbcrr. o4saro c;1€!,]0f i{MeTb B BHny,

rtro Aoliroe BpeMfi orI.I aroMbl He I\{OlyT OCraBa'I'bCtl erfrfei<rHsUblMpi Il

CMbrc,re nOt,,rOilleHHfl IlaAlIa1iHa. E,rrarO4apH fleIIpepbrBHOldy Ilx )rAaJIeI{Hio

or sBesAbr Hx notJrotqareJrbriafl crloco6Hocrb 6yAeT HelpepblBHo y6r,Ina'rr,

rr B[O,IrHe BO3MO]KHO, r{TO 3'I'O y6lteanue 6y4e'r rlTlH BeCbNIa 6i,ICr1lO

(e orntauue or ri,[orgoii lnaBlio]i o6onouxtl, rAe BCe aroMbl coA,ep)I{arctl

B orHocrireJlbl{o roIII(oM c,rloe). 'l'arult 06pa3oM npH CoKpaiideuuu r}oro-

cqrepbr AriOOy3Ho.I4cKpoBoii crexrp 6y,u,er o6napyxnnarb Rce 6onruree lt

6Onr,uree AOII/IepORCI{Oe C\,IeilleHue. EC;II{ 3Be3Aa CO)I{MeTCfl AOCTaTOqilL)

CPLIIbHO, 'i'O BIIO'/IHe BO3MOXI{O, rITO KpIITHqeCKafl CHOpOCTb CTaHeT raI{OI:i

6o.ulruoli, rtro Bbr6poc Marep[n c rroBepxriocru clorocOepbl coBepIxeHIIO

npeKparr{rcff. Bnonue BO3MOXHO, qro HCqe3HOBeHwe {M\srt AasoysHo-
ucr(poBoro cIlexrpa Bo ItpeMfi BropI.Ir{HbIx MHHHMyMoB N Aql 1918 6srno

cBgsalro Hl,teHHo c oIIHCaHIIbIM npoqeccoM.
I4urepecno, Aa,rlee, orMergTb, riro HopManbllafl (HJII{ cpeAgflrl) c1opocrr,,

xapaxrepfitsoBaBlllafl A[Sq]y3Ho-LICKpoBoit cIIeKrp, no Mepe o6rqero oc/Ia6-

,,reuprfl SBeBA,LL HenpepbIBHO Bo3pacTana. IJ COoTBeTCTBHH C HSnOxteIlHOfi

uHrepnpeTall1ael? 3rO 6st,Io cesgaHg C TeM, rlro CpeLH11fi pllA1lyq 3t]e3/l,b{

rrocJre N{aKCHMyMa }Iefipepbll]Ho y6blBan.

Paccvrorpnna re[epb Bonpoc o6 HcqesuoBeHil{ JrLrtrwtt tJIaBHolo cflel(Tpa.

34ecu, T9BLIALIM9My, Ae/Io o6crogr cneAyiolllgM o6pasout' Buonue eog-

1{O111HO, TITO OIITIIqCCI(Afl TO,/II]IA rJIABHOiA O6OAOqXU B IIEHTPA.IIbHhIX

liacToTax ilHHHit nor,{oilIenr.rfl 6tt.na Ats HHrepecyrculero IIaC nepHoAa

BpeMeHrr orl{ocLIreJIbHO He6O/'IE,[]Of{. f(a.nee, Bo BpeMJI BTOpHqHbix

l\{HHrzlvryMOB reMlepaTypa HOsotl NIOl,la BeCbMa CHJIbHO Bo3pacrarb. 3rO
irie uprrBoAH,,IO 6bI I( pe3KOMy yCHneLIHIO II9HI'I3aII[II ]I, TeM caML'lM, K ellde

6OntmeuSr yMeHEIIIeHltIO OITHqeCKOIi TOItr1U, C.;re4Onarelr,UC.r, JIUHIITI

nOtnoIII,eHr.is, O6pagyIOIIII{e r.IIaBHbIii CrIeI(Tp, l{Or./IH CTaHOBI{TbCtI He3a-

i.,reTr{brr\{H. Bnorse Bo3Mo}I{Ho, tITo AaHHbIIi dlaNrop ilrpa/I HeKoTop}rI0

ponb !r llilfl Autb0)/3Ho-ricgpoBoro crlegrpa.
B saKnrcqeHlle c"rreAyel' orMernTb, rrro rIOCJre roto, I{aK sBe3Aa }IaqHe'I'

ilbrxoLrzTrr H3 BTOpI,IrIHOtO MHHHMyMa, BCe ofirrcaHI{bIe fBJIeHI{tl Ao/Ixtllh[
r.rrrr.r B o6parnoiu nopfl!,Ke.

fIpe4narar BHHMaHItTo qHrare'ts BbIIueyrasaHHyio HIITepIIperaIrHIO

H3Mer{eHar? B ALlooy3lro-HCKpoBo}I clleKrpe N Aql 1918, un ilcxoLr4llvt rI3

Toro ocHoBHofo Ha6/rroAareJll,Horo (larcra, qro yBedlHr{eHHe cl(opocrLI,
xapaKTepE3oBaBrIIefi 3TOT C[eKTp, HarrHHaflocb rol,(,a, KoI'Aa sBeSAa

HAAIIIHAJIA YMCHbIUATb CBOIO gPKOCTb, OAUATO 3TOT OAKI' HE OTPAHHqH-

saercg roJrbKo Aar-rHofi 3BesAoii. oxagatsaercfl, rITo 9Ta fiocneAoBareJlb-
lrocTb flBile:P-r4t4 BcTper{aercff AoBo/rbHo qacTo. flparga, oHa He flB.[fleTctl
yHHBepcaxbIIbIM 3aKoHoM, r{o BecbMa rlacro HSMeHe[Ine cKopocTH, xapaK-
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reprrsyrouefi l,urf@ysuo-ucxponoii cleKTp, rlpollcxoAr,rr HMeHHo raK, KaK
Mbr yKa3aJrpr" Bo scex 3Tr.IX Cryqasx rpaBr4raqHoHHas r.rHreplperarrus
ua6arcAaeublx orpr{qaretbHbrx ycxopeuuri, 1'" 8. trHreplpera4as, BKJrrc-
rlarcuafl To.ribKo o4try o6oaorIKy, or(a3bIBae?cff BecbMa ucxyccraeuuofi.
Flanporun, rlpe"[,craB/rflercs nan6oaee Bepoftl.HhrM, r{To Bo Bcex cryqaflx
auQ0ysno-rclcpoaofi cnexrp o6pasonau He[pepb]BHbrM HcreqeHuena aronaor;
r{sMeHeHHe cxopocrr{, xaparrepr{3yrculer? orol cneKTp, cJreAyer cBflghrBarb
rorAa c H3MelreHr{sM}t B KpHrr.rqecKolt cropocrie nu6pacueaeMbrx aroMoB.
floaron,ty B[oJIHe ecrecTBeHHo cqr.rraTb, rITo yr(a3agHaff Bbrrxe HnTeplpe-
raqraff seneHufi s auOSysHo-HcKpoBoM crrer{rpe N Aql lg18 npurueurznaa
H K OCTatbHr,rM aHaJIotHsHbrNr cryqaflM.

Ens 6o"rri:refi y6e4are,rrriocru Mbr paccruorplrM Apyrue r{arepuanbr
no ,qaHHoMy Bonpocy.

NGem x9ll2" cxopoc*, xapaxrepr.soBaBlras aue@ysuo-ucxpouofi
crreKrp y eroii sBe3Abr c MoMeHTa ero fiosBJreuus, 6Hna [oABep)r(eHa @ayx-
Tya[r{sM, Koropble e o6u1eu coorBercrBoBa.[U B],IUeyI(aSaHHbrM 3aKoHoMep-
I{oc"flM. B 4aur:ou orHorrreur.rn Mbr MoNeM o6par,nrrcr x rpunofi pafttra 122t.Ero a6cop6n,aounaa c,creMa III (b no crpomoHy t23l) ""r"eicu.ruQSysno'?rcxpoBbrM creKrpoM. cpanueuue iepnaofi flpr(ocru c xpunofi
flyrreBbrx cropocrefi AJrfl AHo{y3HO-HCr(poBor,o crreKrpa nosBon.fler cAe-
JraTb c/reAyroulr{e BbIBoAbr.

B uoueHT nosBneHr.rr A,ooy.Ho-rc*poBoro crre*rpa sBe3Aa Haxo,q,u-
'flacb Bo BTopHLIHoM MI'IHHMyMO, HacrynlrBlueM cpagy xe nocJre MaKcEMyMa.
f,Io uepe yBeruqeHrEs rprocru or 2IIII ,ao 24lll (uorvreHr BropurrHoro
MaKcr{MyMa) cxopocrt, xapaxrepn3yroqas,qHseysHo_l.lcrporoft cre(rp
(oou), y6nna.,ra ?r Aocrr.rrJra MrrHu$ryMa rar(x(e oxoJro 24lll. noc"rr e 24 lil
fipr(ocrb 3BesALr craJra 6ucrpo y6urarr Bn.rrorb no 2T III. B coorsercrBr{Hc err..rM Haara.ra Bo3pacrarb H oDE. rl0cae 2'/ lrr rc 30lll ssesga BHoBb
caa6o BoSpacTafia B flpr(ocTr.r. B coorsercTBltpr c aTHM Oon /Uts HeKoTo_
pnx nuuafi (uaupunrep, opxoHoBbr nuaua) BHoBb y6slaaaa.

B Aa.rrueplrueru s,rryrryarrnu flpxocrr.r cr,a,{H HesaMergbrMrr H aHano-
rHqHoe co[ocTaBJreHHe BbrloJrHuTb TpyAHO.

N Plc I925. coorBercrByrou,e AaHHbre o 4u@$ysno-IrcKpoBoM cre*rpe
Aaq NPic 1925 Moryr 6urn uafigeHH s ra6a. 49 pa6oru cueucep-!,*ortu
[25]. Bonpoc o i{aqaJrbuo*r MoMeHre Bo3HHr{HoBeHuff Ius$ysuo-nc*poBoro
cneK?pa 3!,ech HeCKOJTbKO Heo[peAeJreHeH. x-lo.rru cpa3y )r(e fioc,re
MaKcI{MyMa, 10vI, B cneKrpe 3Be3Abr noflBH,rcfl BbrcoKocKopocrnofi xorvr-
IIoHeHr co cpeAHr.rM cMerrreHuelr ll00 rrr,r/cere, xo,ropufi B flocneAHafi pas6u,r saperr{crppipoBaH 2T vr. cxopocrr, napaKrep,3oBaBrrrafl e?or
KOMIIOHeHT' no'qrtrz B rlerblpe pasa npeBocxoArl"[a c(opocrbr.xapaKTepH3o-
tsaBuryrc rnasnufi cneKTp (xszo rna/cer). 3ro u Aaer IIoBoA K cOMHeHHsMT
sBflsercs nu gauuur? KoMnoHeHr au$sysno-uc(poBbrri4 cneKrpoM. oauaro,
ecJrrr uu 6ygeiu crll{Tarb, iITo aro rax, To noBe,qeHl{e AaHHoro KoMno-
lrerrra Ao Her(oropofi creneua uanolriluaer olKHAaeMOe noreAeure 4uQ_rpyeno-HcxpoBo.'o cuexrpa. Tax, or 10vI rr J2-l3vI Berrrrqr{Ha ooz
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yBeJILIT{HBaJIacbi ,r o'tc) 6t,t,ncr csqsauo c ytvIeHbIIleHLIeM ,II}Kocr[ 3Be3A,bi

rrocJre rJIaBHoro uarcnu\rvia. c 13 \.X .q,o npa6"tnsntc""rlrtro 19-20 Vn

BCJIHTiIiHA OOE YMEHbIUAJ.ACIT, E TCqCHI'IE 3'IOTO [CPJ'IO.4A ]] IIAACHI'IM

sllKocrn 3Be3,q,br ua6nrcra,ilacr l.Ietioropaff saAepx((a.
3arena c 20\rn u Xo 25.-26Vn r:oe groBa Bo3pacraJra. j;),r,o 6srno cBrr-

3aHO C AarrseiiurnM [aAe]j)7evl npHocru ]: SBesAbI. I4urepe0lo orMerarb,
qro MexAy 2IYI u 24V)l n Bo3pacraullr4 'uDE na6.rlrc4a,ro:cb Hexorop&fl
oCTaHoBKa; B To ).I{e Bpex4rl spHocrr, SBesA['I 22-23VI rinre,ra ue6onsuoii,
Ho Bbrpax(esnuft naaxcLiMyM,. I4urepnperaqua oILICaHHbI)i llu,neHaii c uo-
Moxlbro AaB/renrrs pap.tail,v 14. I{ rpaBLIrat\HL{ 6st,ta 6sI tt :,r,(ecL' tsecbMa

sarpyAHarelsnorl. Hosrrii BhrcoxocKopocrsori KoMtIoIIeHr B cnerrpe N Pic
1925 nosswncq 3VII_-HoMIroHeHr tr\i a. Sror KoMtroHeI{T 6r,Ir yxe nile
BcrKoro coMHeHr.rr 4,ri@gry:Ho-kcKpoBbrs,r ctrer(rpor{. Cpe,4urro cKopocrL,l
ero xapaKrepn3oBaBrrar, paBufi,'Iacb 625 rira/cex H e "r-rer(a y6rrsana
c Bo3pacraHHeM flpKocrr{ BDeBAbI Ko EropErrHoMy MaKcr{}ryr\(y" llocae4Hzrii
paa gror KoM[oHeHT 6r,,:n nu4eu 18 VII nepeA Bropur{rlrJfi{ rlf aKCr.rMyMoM.

Sarenr flosBrrJrucb ABa r{oBbrx KoM[oHeHra. r{oropbre Cnencep-fixiouc
paccMarpuBaer KaK multiple Absorption VI. IIopuaHMoM).r, r,xoe.B,rreuae ilx.
6u.no cBssauo c 6o,rrrurmnr BropHqHbrM Mar{cuMy[roM (n6.nzrau 27 VII).
Cxopocru, xapaKTepugyroudar{ o6a srn KoM[oHerrra, Bogpacrana ,qo 5-7
VIII. Ilo'ru BCe aro Bpeivrfi ,rpKocrr, 3BesAbr c,,rerKa 1,6srna."ra (,uo 4-5 VIII).
Taxnu o6pasou, r{ 3.{,ech i.raur o6u{uii gaxoH Bbrrro,rHrI.lcrl,

Hall6oree xapaxrepubrlvi ,4,rrfi NPic 1925 6r,r.no ro, uro [4cqesHoBer{He

HeKoropbrx KoMrroHeHroB, )i:apardreprz30BaBIxIIx gH{QysHo-ncxpo,noli ciieKrp,
6u.ro, 6es BCrxoro coMI]:eHr{rI, cBfl3alno c BTopHqHbrrdi.{ n{Hr{riMyMaM[i

H x{arcaMynramx (A&s IV a, uexoropbre KoMtIoHeHru ua rnultiple .4bs Vtr).
Ecnu 6rt MbI BAecb Llrvre"ril/r /Iero c Hgo,ilupoBansumu o6.namari{I1. To ral(ym
cBs3b rroHflrb 6u,ro 6u +.peanuuaftuo rpyAuo. Hanpormr, aro ,,rerxo
IIOHflTb, eCJIII I-IMeTb B BLIAI/ H3MeHflIOUyIOCfl HpllTHr{ecKyho CI{OpOCTb"

NHer 1934. A,us erofi snes4n uau6o.nee ro.irHhre Aar{r{ide rro Hnrepe-
cyrcxleMlr Hac Borrpocy c0Jlepx{arcfl B pa60re Max-.I-la@nrrlr:r [30], puc. 10
n 1l eroft pa6orsl. l{iu$Svr;uo-ucxpoeoil creKrp rpeACT'aB.reH r{a orr.trx

plrc)/HKax a6cop6quourloii cacrenroft tr\r. B uonaeur cnoeto norrB,rrer{Hrr
gra cHCTeMa 6ttna Becr,via c,ra6oft, Ho 3ale[,r J/cr{.rru.rracl] r{ Bnoc,rreAcrBu[r
craJra Haz6o,aee aHreHcH)lHoi,i fl ruapoxoii a6cop6qn_oumoli cucreuofi
B cne-(Tpe BBesAbr. B rololrenr cBoero Hau6o,rsrueto paganlir{n 4r.r@Sysuo-
l.icxponoit crleKTp 6r,tn ua xrFloro 6onee r{HTeHCrrBeH, rreM r"naBtrufi cnerrp.
Ocotiesuo floxaeareJlbnoi;i 6r,ua iurzpnl]a ,ruHui:l [ot,,roqemrifi, ero cocraB-
.riflBrxI{x. Vxe ero oago at6c,rogre,rlbcrBo toBopHT B rorir:,r)r T.oro BgtJIflAa,
qro Mbr HMenr4 Ae,To c .nn6pacsleaHHeL{ MarepH}r, }rr\4elorur4M 6onr,uylo,
Alrclepculo B cxopocrflx. 0 lonr, iloqeM\r HHleHcr{Bnoclr amr;lrii anQsyeno-
HCKpOBOTO Cnexrpa 6u,na 6o,rniuei'r, r{eM EHTeHCHBHOCTI: ,tr-rd\-t4ilt r,rraBHoto
crer(rpa, cM. pasbflcr-reHme i\4ax-,Iladt,taua [1], crp. 115.

O4uaxo oBonrouur,4r *cfrveuo-HcxpoBoro c[er(rpa 6una Becni\,ra cnox-
notil cooreercrBlze Me)I{/{\r cl{opocx'bro, ero \apai{'fepzsyroryer,t, H rrpgocrbro
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3Be3.U,ri ycraHoBarb 3A,eCb ropa3Ao rpyAHee, qe],{ B c.lyqae fipeAblAyxl[,Ix

rpex 3BeSA. OgnaxO psA 3aMeqaHaii s tragllor{ 0'lHoIIIeI{i4[I BCe )Ke seO6-

xol(uMo rrpHBecrl.r.

Tax Harrprin,rep, lroMeHT rrau6o,4bmero cr4eulerrFrf, KOTOpOIO AOC',lUl

,nlr$SysnO. I{CKpoBoii CIIeKrp [oCJIe MaI{CHr,Iy\{a, COB[aAaer c r'IoMeHro.\'I

AOgOflulrO t,'Iy6O(OrO BrOpI.Ir{HOIO n,IHHHMy}Ia, Haqailulelocfi 29-30 I. Teu

HeMe}IeeCneAyeToTMCTHTL,qToBospaclaHHeCKopocrH'xapaKTepH3o.
ilaBrrreii AIS IV, Haqanocb eule SaAOJITO AO rlacryIIJIeIIHfl yKa3aHI{oIO

BTOpHT{HOtO ivlIInHMyt\{a. Han6Onee pe3KH}vI 3To BOspacraHI{e KaK AJIII

AaHHOTO 11o1,Itlo6eHra, TaK I{ t\ilfl AbS III 6uno BdIIi3lI 19-20 I, xot4it

6srn BapeIIrCrp[IpoBaH Cal\,rbl11 flpx].Iii BTopHLIHbl]i I{aKcI{r'IyM (.npn6nusw-

re,Tbuo 2m.0 CM. t{paBylo l{pyl,rnxorl\a [271\. [3o3noxtlo, qro B 3ro1'

I,IOITeIIT u3 38e3ALI 6uno BbI6pOIIJeIIO lleClroiibKO la3OBbIX O6flaKOB

c 6o.rrburuMn c(opocrsMu. 3rr.{ o6,1rx?, H3I'IeHTIB rIoJIoxeHI'Ie acp@exrunuux

IiOfJiOIqarcII1HX 4eHTpOB ,llrHHii IlOl,[OU1QHHg,'l'eilI CaI'IIJ.'vI I'I3MeHI]JIri

CKOpOCTr, XapaKTepIISOBaBIIIyrc yKa3aHHlIe KOMIIOHelirrl. OAHaKO BIIOIHe

BO3MO)I{HO TaK)iie I4 ',ro, LITo B ,U,aI{Hor'I cryqae Hillxe o6qee ilpaBI'InO

Sot.rrO ilapyrrreHo, u Te [poqeccbl, Koropble sacraBl],{rl ops npel{AeBpeMeulio
yBeJIHqI{Barbcf , I{e 6rilnu csgsaHhl c 

'IpHocrlio 
3Be3/l,bi I.i c yl\"IeHbureglteln

ee rhorocQepHr{ecKoro paLuYCa.

C,rreayer Bx'Iecl'e c reM orn'IerllTb, r{To Il,/IitgHlle\i Bo3pocuefo AaB'IIe-

Hlls paAr4aULrH O6bflCHIiTb yKa3aHlIi,Ie tlB.rIeHH, Bpfd JItl. NIOX(HO, H6O

B AaHHOI4 C.[yti3g yCKOpeHI.rtI, xapaKTeplI3OBAriIxHe O6e CaCTeMbI, yBe"III.l-

aiH;IHCb BIIe3aIIHO B HeCKO,/IbKo pas. B TO )Iie BpeMtI tIpKoCTb 3BesAbI

[cm. sopmyrry (1.21)l Lr3MeHHJrac], r{ BroprrqHoMy n{axcrrMyMy (19 I) oueHr'

\raJro1 Bceto Ha 0,n,5, T, e. npE6JII13HTeilIbHo B 1.6 pa3a. Tellrleparypa
iI{e 3Be3ALI, Or1eHI,IBaeMatI 11O ee CIIeKTpy, OCTaBaJIaCb s6nugIl ,U,aHHOtO

MaKcHI\.Iyrua [pa(rl4r{ec(H nocrotHHori (cu., t'taupuMep, ar"/lac crleKrpoB

NHer 1934, Crperrofla). c,re4ona.re.ubHo, r{ po,rb,/--KOHrHHyyr\,Ia l{e MoIJIa

3,(ecb cKo,rIbI{o- Hr{6yAu y ee,rull HTbcfl .

flosflAHNaor{y, AaB,'reHue paAr]aur4r.{ urpaao 6o,rluryro po/Ib A,'Ifl l(pyrux
HOMI1OHSHTOB; rar{, Harrpl{Mep, Anfl I{OMnOHeHrbI V, rcorOpaa xapaKTepI'I3O-

BaJIaCb 6O.nruruu yCKopeIlHeM C MoMeHra CBOeTO IIOflBJIeHI'Ifl. 3rO yCro-

peHLIe HCqe3no To.IibKo TorAa, I{oIAa 38e3,4,a oI(a3a,Ilacb B BbIIIIeyKa3al{HoM

BropHqHoM MHHHMyMe (29-30 I), r. e. rorAa, KorAa AaBJIeHI'Ie pa,4HaIlI4I'I

corJracHo (1.21) pesl{o yMellblllHJlocb.

,[,altnetluue I{3MeHeHHfi ,Uoe eude fioJlee Croii{iibl' I-le6Olr,urOe yMeHb-

tuerrue ?or C 4ll lO 7ll csssagO, IOBITAHMOMY, C yBeJIIIqeHHeN{ gpKOCrI4

3Be3AbI nOC,[e 6O,rSUrOfO BTOp]tqHOro MI'{l-II4MyMa, IlaLIaB[IelOCtI 29-30 I.
[lpu6nusr.rte.rr,]Io N,Ie]HIy 15 II ll 18ll c AH$tby3i{o-}ICKpoBbIl\4 crexrpolvl

npoH3OuIJIIl gaMe'IHbie H3MelleHHg, I{O'IOpble MOfyT 6urr unrepnpeTllp6-

nanbl llBogKH.vI O6pa3or,{. a) Belllultua zrps 3a YKa3aHHufi nepuo4 Mgfdrla

iJaMeruo yMeHL,IxHrbCg (nplr6nrasure,/IbHo Ha 100 r:a/Cer ,n[rI BOAOpOAa

rr ilaMe.r.Ho 6Orture g,,tl Apyrk; S"IIe leHTOB, E TIaCIHOC'IH, ,U,.lttl Halpnrl'

c\t. pBC. 10 u 11 pa6orLl Man-Jla$nHua [30]), Ho xIbI IzNIeJII{ ror )I'-e
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cnexrp, 3ror nn$Sysuo-i.rcxpoaofi ciieKrp c yueutllreunoii cKopocrblo.
o6ogHa,reu Mar-,IIa@nuHoM nocfle ygasaHrroro i1epgo,4a xax IV a. 6) Crapui,i
auQ@ysuo-l.rcxporoi;i cner(rp HCqe3 r.r rioflBr4 rcs Hoeblr:t c MeHbiltItvl

crdeilIeHr.ie&r. Sror Bapr.raHr noArBeplr(Aaercs Ao Heroropoft creIIeHI{ reM
o6crosrenrcrBonr, qro corfiacHo pHC. 1l Max-Jla$,'rr{Ha crapblr.i xr.rt|Systto-
l.rcuporoi;i clteKTp no ,iIIzHaflNl Harpirfl cyrqeclBoBa/r eu,e HeKoropoe
BpeNIA noc,rye TOIO, KaK ITOrBUJICI nOnUft.

O6trcuHrs paccr,rarpi.rBaeMbre,rB,ryeHHrr s o6oux c,ryrlafix BecbMa

rpyAuo. Bosnroxuo, rrro oHrI cBs3aubt ,tJru e xparxoBpel,teuuorl BCnbllu-

uoii aprocrr.r 3Be3Abr lB II, xollouo sHr,Hl,roii ua rpunoit Kpyunxonrqa
[27]. Oauaxo A/'ra Hac BCe aro celiqac He ralc Ba]KHo. Jfns Hac Ba]I(Ho

ro o6crosreJrbcrBo, qro B /(aHHoM c,{yqae 6u.ro saper?rcrpllpoBauo 6o.tr-
uoe oTpHUaTe,'IbHOe ycKopeHHe.

Cuurax, rrro r{oN{IIoHerir IV cBfl3aH c H3o"'I}.rpoBaltuoii o6o,uouxoii,
rn6pouerruofi Hosofi s6.\rsn MarcrrlryMa (o uonaeur rroflB,rrenurr Ar,r$OyB-
Ho-r.t cxpoBoro cuerrpa), H iasrep[perupys yr{a3ar.rHoe ycKopeHr.re I(aK

r.paBHTaqaorIHoe, MhI rrplixoAr4M x a6cypAno 6o"rrsurun lracca\,I A.,rs N Her
1934.

Itrpnuuuar Bo BHHr{aHlre BCe craga}iuoe, rvlbl BHr,Ir\,I, qro }I A,ns e'roii
3Be3Abr lr.r@@ysuo-ucrponoii crreKrp AoJrlxeil 6urr, csflsaH c HenpepblBr{bll\{
r.rcreqeHlier{ i\,IarepHu H c nri6pacsieauuer.r orAe./rbHbrx oriIocuTe,/rhiro
ne6o.nrnrux ra3oBbrx o6naroe.

t{:ro xacaercn N Cyg 1920 u N Lac 1936, ro raAeHHe r{x rp(ocru rloc.re
rvlal(cllMyr4a riporcxoAH.ilo AocTaTorrHo rrJraBHo.

Buecre c reM B cMeuleHlrn Hx .quS$ygr{o-rrc(poBoro cnei(Tpa rar{)i(e
ne o6uapyxrnBaJrocb HHKaKax pe3KHx xo.ne6asar?. 3ro o6crosreJrbcrBo paB-

riulna o6paaor,{ ilo;rrBepxAaer tsce Harxu coo6paxeuus. Morrso rorbxo yKa-
salb, qro /r",rs N Lac 1936 Be,rrnqrzr{a {rpp rroCJre MaKCHMyMa HenpepbrBHo yBe-
.,ruqaBa,/Iacb. C ro.{Krz gpeHnrr Bbrr[e]I3JroxeHuF,rx coo6paxreHafi ero 6t;no
cBggauo c reM, qro paAuyc 3Be3Abr rroc,rre MaKCI{MyMa 6ucrpo y6una,,r
(n cnnsa c 6ucrpuu y6unauxeu aprocrra). nlrs N Per 1901 aBrop HHKaKI{MH

cneKTpoc(onHqecfi HMr.r Aar{HbrMH B orHomeHr.ru paccMarpr.rBaeMoro Bonpoca
He pacroi'rarar.SaueruM, r{ro o xpuroii flpr(ocrtr N Per 1901 na6.rrroaaJrrrcb

saMerHhre [oJr yne pHoAH q e cKr.re @,r yr<rya qua.

Pesnunpya Bce r.r3.rroxerrHoe tto Borpocy o rpoucxoxAeHr4u ar.rQQysuo-
r.rcKpoBcfo c[eKTpa, Mbr r\(o]r(eM cAe/IaTb c,,Ie"[yrcque 3aMelIaHLIfl.

Kax sr,ltrreu3nox{eHHbre coo6paxegNs Bu"r.rlHaN{ca,'raK r.I apryMerrrbr,
rrpeAcraB!'reHlrbre B rracrosr!,eM naparpaQe, roBopf i' B no,'rbsy Toro, rtro
;1aQ$ysno-ucr<ponoii crer(rp o6pasyerca B pesy/rbrare HetrpepbrBHofo
i.Ic'reqeHIzf MaTeplrH IZB HOBLIx 3Be3A IIOC.TIe MaHCHMyilta. 3ra MaTepxrr

l,ioxer iloKuAarb 3Be3Ay rrJrLt B @opnae or.u,e,rl]Flblx HenpepbrBrro au6pacu-
BaeMr,rx aroMoB, LlJtu B $opue se oco6esso 6onrurux o6,uaxon. flosu4ra-
i,roMli, loc,rreAHr.re prMeror reHAeHr]urc su6pacrrnarsca n6,ragu BTopriqHbir
\,rar{cu\,ryMoB, Tar( }r(e KaK oro Ha6rloAaercs n6nusu rJraBHoro MaKcHMy\{a.
O rora, 'rro ;tu$Sysrro-ucxpoBoii cuercrp o6pasyer:cr i{e ro.rbxo us r{}rAr.r-
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BUAya/IbI'lirIX aT'OI\'iOB, IjO BeCbMa qaClO ij ll3 I130,1I{lloBarIHbl'\ O6JIaKOB,

roBopr.rr cneAyrouee oScroETen6crBo. ts Harla.r{e HacrogIIlelo [aparpaq]a
Mbr BH.{,eJrII, qTO O6bIqHO l[epe,4, CBOpIM IlCqe3HOBeHHeM BOAOpOLHbIe JII.IHI{I'I

pacrqefl,rrflroTcrl Ha ABa ri,'IH Ha oo/Ibrllee r{HC./Io BecbMa ]iopoIJIo pa3JIHqI'{-

MbIX KOMTTOHeIITOB. 3ro c HecoMHeHHocl'bIo o3Hatlaer, LITO IIocJIe rolo,
Kai( MeHee llJrorHarl Marepaq, o6pa3yloqas AuQoysHo-I.icKpoBoli c[eHrp
(o6pasyroular BIIyrpH JtHHHft groro creKrpa cnoeo6pasHuri xoHrnHyyu),

nepecraer 6srrt a(TasHoii s cMblc,{e fio1;loueHl{fi paA1{auHH, orAe.[bHLIe

a6COp6quOnHbIe MaI(CHMyMLI, COorBerC'lBylouIHe 6onee 117IOrHbiM o6.rlaKaM,

HarrlrHaror BblAe.rrrrrbcff 6o,ree pe3Ko.
LIro xacaercfl Borlpoca o 'ro.\{, [oqeMy IICr{esae'I' AilOQ}'SHo-ltcxpoxtoi{

c[eKTp, To c rorIKH BpeHHfl Br,IueI{3,lIox(eHHbIx coo6paxeuaft sro cBs3aHo

c TeM, qro, y6r,IBas B flpHocTLI, HOBas OAHOBpSMeHHO yMeFIbIIraer cBoli

pa,qrryc. floo:ronay, B rcot{qe KoHqoB, eu6pacuaaeuue I'13 drorocSepu
aroMbr He N{oryr npeoAoJleBarb rffroreHae SBe3AbI. B to xe BpeMfi ra
Marepnrr, Koropas 6u,ta nu6poureHa yxe pagee, flepecrae1' 6urr aKrIlE-

nOil B CMbrcne nOLIIOqeHHtI paAl.Ia(ua'(scfleAC'Iaae CBOero 6O.nsnrOro

yAaneHr.rs 01' ssesAlt). oAnarco I]o,/IHocrblo ru6pacunaune MarepHIt

B AaHHoM cnyqae He [pexpalqaercs. Vueur,uraercs rlIIrIb Hofll]qecrBo

uu6pacunaeuoli MarepuIl, tax rl'to Aaxe Aflc cH.rILHbIx ltlttluft HaI{[Hae't

yAoBJrerBopsrbcfl HepaBeHCrBo ti.<1. Ta uarepua, Koropaff H B Aanb-
sefiureu flpoAonxaer eu6pacuBarhcs H3 sBe3AbI, o6pas]rer B KoHIIe

t{oHrIoB c[eKrp 3Be3A rana Bo,,tt @-Parle (xoneunaa craAHs Hoaux).
Tenepr, MbI paccMorpai\{ Borlpoc o roN{, ttoqe]Iv a 4aQSysno-HCKpoBoM

cleKTpe oco6o BblAe,rlfiIorcfl.,nwsLH L{oHHsHpoBaHHbtx MeranJIoB. flosI4AH-

MOMy, 3TO CBffsaHo c AByMTI $axropama. a) Bo-uepBbIx, MbI AO'[]I(Hbi

HMETb B BHAY, IITO TC ATOMbI, KOTOPbIC NOKHAAIOT 3BE3AY H 3ATCM O6PA3YIOT

anQsysno-HCKpoBoIl cIIeK'I'p, ABa)i(yrcr BHarIa,[e, T. e. p6nwsw 3Be3AbI,

c BecbMa 6o.ns:iloii cKopocrblo, Bo BCflF(oN,I c,Tyqae He Mellbllrelt 600-
700 xu/cex, a Becblvia qacro a c 6o,qtruet:i. B ro xe BpeMff BHyrpeHHI{e
qacrr.r flporrr)r(eHHoft O6O.[OqKH, Ol(pyxarcqeii HOayrc rocle MaKCHMyMa,

o6pasonauu He ro/IbKo rilKIltMH aroMaMH, Ho rai{xe H TeMH aroMaMH,

Koropble ,4,Bxn1r1qs c topa3Ao MeHb[pIMH cKopoclflMI4. t{acrr srHx
aroMoB, Kar( MbI yKa3brBa.rrH BbIIIre, Aaxe naAaer Ha3aA Ha 3Be3Ay I{,

c.rreAoBareJrbHo, r,BItlI(ercr no HaupaB.rleHtrro K ee rleHrpy. Iloeromy
Me)r(A,y orr{MH aroMaMII H aroMaMII, BnocneAcraun o6pasyrcrrlxMr.r AI,I00y3-
HO-HCKpOBOfi crteKTp, BecLMa r{acro Bo3Hr{Karor croJIKHc]BeHHfl, r{oropble
MOryT BOCTH K HOHLI3aIU{H .[erKO HOHI{3yeMbI}i Merar'r,rloB.

. 6) fl.noruocrb "oI1 
MarepI.IH, Korooaff o6pasyercr HettpepbrBHo Bbr.rle-

raroqlrN{H r{3 3Be3AbI arOMaM}I (Vt OCO6eUHO Ha AOCTaTOqHO 6O.rurUXx

paccToflHrrflx oT Hee), ,4oJIIKHA 6Uft, BeCbMa He6o,riburorl H, r(oHeqHo, Ha

HecKo,rlbKo noprAKoB HHx(e, rleM II/TOTHOCTb MaTepHfl, COCTaBnf [OUlefi

rnaBHyro o6o.rouxy (u,rornyro rocJle o.+?, npoqecca). 3ro o6crom-
Te,/rbcTBo TaKXe Aonx(Ho tsecTLI K 3aMeTHOMy yCUneHr{[O .HOHE3aqHH, r{TO

Syaer ocodeuuo ef$errnnuo ,Anfi Merar{ilon.

16A



' IJ sar,urcqeHHe Hacrorx{ero naparpa$a lvrbr o6cyAuu Bolpoc o Bos-
lvroxHoM MexaHr.I3Me, BeAyuIeM r ru6pacuBaHr4ro aroMoB u x o6paeoBaHHro

4a@Sysuo-HCKpoBoro clteKrpa. Aerop cql-rraer, rrro rrasustii @axTop,
rlurcupyroulrarl gro ru6pacunaulte, He cBrr3aH l'oirbl{o c AaBJreHr.reM

paAlraqru.
Hanporllu, [{o}xHo Ayrvrarb, r{'r'o ocHoBrryrc poJrb 3Aecb Hrparor npo-

ueccbr, rrocnu{ue xapaKrep He[pepbrBHo AJlflU{erocfl B3pbIBa. 3ru rpoqeccsr
Moryr r.rMerb Mecro Hirrv He[ocpeACTBeHHo noA SorocQepori l.r.uu eu{e
r'.,ry6xe. B roM, qro raxHe Irpoqecchl, HMerouIHe ,)ByJrr(aHrrrlecxri.i"
xapaxTep, 4elicrsure,lbHo nporer{aror noc.rre MaKcHMyMa B HoBbIx 3BegAax,

roBopflr re coo6pa)KeHr.rfl, r{oropbre coAep}r{arcrr o pa6ore Xeuapa [34]
(J. Genard).

Han6o,iee npan4ono4o6en raxori tsaplraHr, A r4MeHHo, BrroJr.He rlo3-
r{oxHo, qro 6,raro4apa yKa3aHHbrM BspbrBHbrM rrpo[eccaM eu6pacr,l-
BaeMbIe aro\{br ,u,ocruraror Aocraroqrro yAa/reHHbrx or 3BesAbI o6,nacreirr,
rAe yx{e ocHoBHyro po"rrb HarIHr{aer r.rparb AaBneHHe paAr.raqriu. floa
Aeiicraael,r rrocneAHeto aroMhl noJryqaror Bo3MoxHocrb rroxr.ruyrb 3BesAy
r{aBcerA,a. B Aasnou cnyqae B3pbrBHbre npoqeccbr Hrparor ry po,rrb, qro
ouu coo6ularor aroMaN{ 6o.rrtruue Harraflbuble cxopocrH, B pesynbrare
qero aroMr,r no,Tyqaror Bo3Mo)r{r:locrb Aocrr{r{b cSepu e@$emuenolo
BlnltflHufl. AaB.rreHHr paArlauurl. O4uaxo 6d"atruas Kor{Kperxgarlar AaHHoro.
Bo[poca ri oco6euso c Susuuecxoil roqxu 3peHr.rfl ,rBJrrrercfl B Hacrorrqee
BpeMri Becr,Ma 3aTpyAHuTe.ntuoft. 3Aecs, r{oueqHo, ueo6xoAu,r,ru 4a.nsueii-
IrIHe BeCLlMa rrqaTe,llbHble r.rccJleAoBaHr.tfl ua6,rro4are,rbHoto r.r TeopeTHr{e-
cKoto xapar{repa.

s (i. oB o BPAit0I]-A,HII I,l r]TOt u rtIIbIX _,\ BCOPBIUTOHHbIX ('I4(rlt,ElI

13 npe4u4yulux [apatpa$ax r.rrrr paccMorpeJru Bolpoc o [po]rcxo)r{AeHr4n
r.laeHor:i n 4ncpQysuo-rcrpoeoii cHCreM. O4uaxo, xar Mbr yr{asbrBa,rrr.r Bo
Bnegeuua, B crrer(Tpax noBbrx 3Be3A BecbMa r{acro ua6"rro4arcrcr BTop[q-
urie a6coir6IIHonHbre crrcrer\,rbr, Koropbre He Moryr 6trrt upauuc.{eHbr Hr.r

I< r,raeuoii cprcreMe, uil r< 4uclQysHo-Hcr{poeor?. 3rH cucreMbr rroflBtrrrorcr
KaI{ Herrocpe/{c'rBeHHo riocre MaKCr.rMyx{a, rllr H r{epe3 uexoloprrr? npoMe-
xyrox BpeMeur.r noc,[e ororo MoMeHTa, rrHorAa BecbMa 6orsuoii. Oguaro
're BTopI.IqHbIe cHCTeN{r,r, iIoflBi,IeHHe I{O',topbtx He cBg3aHo c rtaBHbItI MaK-
cHrvryMoM, Hac r{HrepecoBarb sAecb He 6ylyr'. tr4x upol.rcxox{AeHHe }rMeer,
rroBriAr,IMoMy, 83pr,rBHor? xaltar<r'ep. Hauporue, BToplIrIHbre crrcreMLr, trorrBr,rflro-

ur.recs cpaSy x(e [ocre MaKCr.Ir\4yMa, rrpeAcTaB,,rrrroT 6o,rturoii r.rHrepec.
tlacro ycxol)eHufl, xapaxrepri3yrolu,(e orlr cr.rcreMbr, ot'Hocr{'r'e,rrbHo He Be-
,/rlrKr.{ H uo flopflAr{y 1'aKoBbt I(e, i(aK ycr{opeHHrr, xapa(Tepr.I3yroul}re t/'raB-
Hyro clrcreMy. 3r'o toBopur o roM, qro npoflcxoxAeuue BTopfiqr{brx
KoMroueHT'on (noRn"rrrou-(i{xcfl cpa:ly x{e uoc/Te Mat<cr.rMyMa) u r.rannoro
ctlel{rpa flB,nfle'r'ct Ao nexoropoi? creneHrz o6u{uu. {ei.icreule,rlbuo, MEr

ro(ar{eN{ B Hacroflulelr rapal'patpe, uro florrB.rreHue BTopnqubrx r(oMnoHeH-.
] 1 Itg,r. Itpblrrclioii tc,rpo{l)rril. o6c(,lt)rrr., 'f. I l6l



fOB, TaK )I(e KaK I'I [OgB,leHHe lnaBHO;O Cle(Tpa, AoiliKHo 6Hrs CssgaHO

.C o6quM {axrOpOu, a trMeHHO C BI{esa[HO BO3paCraioqHM CeJIeKTHBHT,IM

AA B,'ICHHCM PAAIIA qI,IH.

ClreUleUue, xapagTepl.r3yloqee BTOpHTIHble CHCTeMbl, ivloxeT 6r,Irl xar
MeHb[Ie, TaK II 60.nsute, r]eNI cMeIqeHI{e, xapaKTepli3yloqee rnaBHylo

cl'IcreMy. O4naxo re c,lyrlaH, KorAa cMexleHlle BTopaqHblx cacreNl MeHb-

:IlIe , qeM CMeIIIeHUe llaBHOr O CIIeKTpa, NIbI yXe paCCNIOTpelH B S 4

(cu, uaupaMep, crlcreMy d N Gem 1912 rocne MaKCHMyMa, A&slll,xnff NPic
1925 yt r. A.). HerOroptre Hs grllx CVCTeM MbI paCcMarpHBaJILt B Kar{ecrBe

ocrarKa [peAMagcnMa,'lbgolo cfieKrpa. B HacroflIqeM xe naparpaQe ,r4u

6y4eril paCCMaTpHBaTb I.ICK.iIrcr{tsTe,{bHo Te CHCTe}III, CMeU{eHHe KOTOpblx

6Onr,Ue, veu CMeIIIeHI{e UIaBHOII CECreMbI. K TaKHI\I CHCTeMaM MOryT

.5brrt, HanptMep, orr{eceHbl cneAylouae.
floou4sryrouy, HecKonl11o (Hfig, no KpaltrHell Mepe, oAHa-ABe) Bropl{qHr,Ix

CHCTeM AoJI)I(HrI CyilleCrBOBaTb CpeAH BbtCOKOCKopOCTHbIx CECTeM N Cyg
1920 (puc. 7 erofi crarbg). 06 erolra toBopar MHolorIHCJIeHHocrb rocneAHgx.
3auerau, rITo H 3Aecb ycxopeHr{fl, xapaKTepn3oBaBurtre aru cl.tcreMbr, 1butri

HC BC,IIHKH (SA UCX,TrcUEHI,IEM CIICTCMbI IX).
B cnexrpe NHer 1934 nroppItIHofi cucreMoft 6ula cNcreMa Abs III no

.Mar-,IlaQ.luuy [30]. B reqesue Hegoroporo npoMe]KyrKa BpeMeHI'I tIocJIe

MaKCaMyMa ee CpeAHflrI CKOpocrb oCTaBaJIacb [paKTHrIeCKa noCrOqHHOIi.

KO nrOpuuuOri cucreue MOII(eT 6urs Oruecega CHCTeMa, CBx3aHHafl C ./IH-

Haert 5876 A s crexrpe N Her 1934.
6O,ree AeTaJIbHOe H3yqeHHe BTOpI.ITIHbIX a6COp6qltOHHbIx CHCTeM 11OXa'

3btBaeT, qTO OHI{ fB,1flIOTCfl rOpa3AO Meuee yCTOiiI{HBbIMH, rlell l71aBHafl

,crlcreMa, H B HeKorop1ilx cnyqaflx Hcqesalor BecbMa 6ucrpo. flonu4Nr'to-
MY, s HeKOrOpb[X Cnyqarlx 9TO cBssaHo c reM, qro Maccbl o6onoqe(,
o6pa3yloxlux BTOpHqHbte CHCreMbI, rOpaSAO MeHb[Ie, qeM MaCCa UIaBHOii

06ororrKu.
Teueps uu nepefi4eM K Bo[pocy o [poHCxoxAeHHII Bropuqublx cucreM.

OcHosHas uaua saAaqa 6y4er cocroflTb B ToM, '{ro6bl [oKa3arb, trro

npoHcxo)KAeHr.re BropHr{H[,rx cHCreM cBfl3aHo c HeoAHopoAHocrblo nporfl-
xeHHoro o6paulanutero cJrofl, oKpyll(anqelo HoByto flepeA MaKcEMyMoM'

B rou, qro fipors)I(eHHbli'i cnoll Ka)I{AoIi Hosoll nepeA MaKclIMyMoM
,fB.Ilflercfl HeOLHOpOAHbIM, BpffA llrl [pExoAurcfl coMlleBarbcf. B nep-

ByIO OqepeAb, 3AeCb cneAyer HMeTb B BHAy, IITO pacuflpeHHe HoBbIx

sBe3A nepeA MaKCHMyMoM HMeer xapaKTep Anflulerocfl HeKOrOpOe BpeMf

B3pLIBa. floerouy, TaK )I(e KaK LI Bo BpeMff BCflKolo B3pbIBa' o Blo,{He

paBHoMepHoM pac[peAe/reHr{E MarepHH, Bhi6pacblBaeMoii 3Be3AoI1, He Mo)I(er
.6Urt U perrE. A EMeIIHO, MOltrHo AyMaTb, rITO BCfl O6OJtO'{xa B3AyBUIeftCrI

K MOMeHry MaKCTIMyMa HOeOfi COCTOHT H3 OTAenr,HbIX ClyuleHuit Cauux
pa3fir.lrrHbrx pa3MepoB, [pocrpaHcTBo Mexly KoropbIMII. 3aIIOJIHeHo oTIIO-

.cEreJrbHo MeHee llnorHoii MarepHefi.
O ueo4uopo.q,Hocru B crpynrype pac1lll{psrcIIdeiics HoBoIi sBe3AbI IIepeA

\raKcHMyMOM [OBOprIr C,'IeAyIOIIIHe Ha6nIoAaTe/IbHbIe Qaxru.
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1) Tax HaabrBaerroe paBABoeHHe HoBr,rx sBes.4. B uacronulee Bperus

CIII{TACTCfl, IITO TAHOC PA3ABOEHI.IE HC CCTb PCA.IIbHOC PASABOEHUC, A gB-

.irsercn /rurxb pe3yJlbraror,r nu6poca Hoeofi B pas/IlrqHbrx HanpaBreur.rqx

orAe.{bHbrx 6o,ree [JrorHbrx cryuleunrl. Ko,[Hqecrso MarepHH, coAepxa-
uleficn B orHx cryxreHHgx, oxa3brBaercr Aocraro.IHo 6o,,tsullM, A/IrI roro
.rro6rr co3AaBarb BnAr{Mocrb pasABoeHufl. K erouy }I{e Mo)I(Ho Ao6aeuru
pa3,U,BOeHI4e B I{eKOrOpbIX CJlyqaflx 3anl]eilleHHr,Ix nl,Isnt"l B 3[Oxy, 6nHgro
cne.(yrcuylo 3a MaxcuMynaon. Taxoe pasABoeHlre cBqsblBaercs o6uquo c

Harnquer{ paccMorpeuuux cryur,enufi.
2) HeuocpeACrBeHHbre SororpaQuu o6o/to.Iex, nu6poueHnux Honu-

ui.i. B erou orHorxeHuu BecbMa [oxagare./IbHbl CHLIT,INI.I TyMaHHofi o6o-
.,roqxH, oxpyxaroueii N Per 1901, BocnpoLI3BeAeHHbIe s Handbuch d.
Ap., r. 6, crp.292 v r.7, crp. 683. 3rr cHltnrrl{ HerocpeAcrBeHHo tto-
Ka3brBaroT, qro B AaHHoM Cnyqae He LrMeercf Aaxe HaIueKoB Ha oIHopoA-
r{ocrb r{arepufi, cocraB,'rflIoulefi nu6potueHHylo o6onouxy. l-lanpornn, nau

Ha6nroAaeM orAe.rrbHbre HgnyqarcuHe K.IIoqKLI MarepHH, nu6poruenusre
Honoft flor{rn 6es scqxux rrpH3HaKoB cQepuuecxofi cuuuerpuu (paccroruun
BCex grllx K,lroqKoB Ao canaoii 3Be3AbI, IIoBI{,ttI4MoMy, He cl4,[bHo or,rlnr{a-
lorcfl Apyr or Apyra).

Aaxe B c,rr5ru2s N Aql 1918, r'4e oxpyxaBxlarl €e rlrvssHocrb HMe,IIa

Sopuy Aucxa, 6o.ryee Aera,rrbHoe Hcc,'reAoBaHI.Ie, rpoI.ISBeAeHHoe c rloMolrlblo
c[exrporpa$on [35], noxa3ar'ro, r{ro BHyrpH eroft ryuanuoft o6o.noqxu
ral{xe HMerorcr BecbMa 3aMerHbre orK/roHeHLIfl or c@epuuecxoft cHMMer-
pur.r (o cMbrcr're KoJrulrecrBa nu6poruenuorl ruatepuN).

Ha ocHosaHHH cxa3aHHoro MLr 6y4eu pacct\tarplrBarl orcyrcrBlle oA-
HopoAHocru B pacrxupnrculefica Ao MaKCHMyMa o6o,rouxe, oxpyxarcrqeli
Honyrc, xax rparr, ocHoBaHHbrri uen).IKoM Ha ua6.trcAesIlsx. B cBfl3l{ c
orHM Mbr renepb noilLrraeMcs floKagarb, qro Bo3Hl4xHoBeHI.Ie BTopLIqHbIx

o6laxos cBflsauo c reM, qro B saqa.ntsrtfi MoMeHr t:to (cvt. $ 2) ne-
Horopr,re qacru nporsxeuHoro o6paqamuero c,lor Hosoii o6la4arcr
n.rorHocrr,ro, saMerHo orrlur{arciqeiics or cpe4uer'i [,'torHocrl{ MarepHH B

o6paularcuteM c./roe (srecr, I{aK Bcerr,a cpaBHuBalorcfl rI.IIorHocr}I, orHocfl-
uluecfl, KoHeqHo, K oAHoMy H TOMY Xe yponuro r).

flepexo4n r{ Bo[pocy o He[ocpeAcrBeHHor\{ MexaHHsMe Bo3HHKHoBeHHq

Bropurrrrbrx 06,raxoe, Mbr nocrapaeMcfl Hcno,'rb3oBarb re coo6paxeHux o

rrpoHCxoxAeHHH rJraBHoro cneKTpa, Koropble 6r,tnu uanau paccMorpeHbt B

S 2 ll 3 uacrosuler:i crarru. 3ro oxa3r,rBaercfl BecbMa pesoHHbIM, ec,rru

r{br. BcnoMHHM, qro c rorlKrr 3peHr.rfl sa6,rrcAenIli.i uex4y tIoflBJIeHIteM

r.[asuoI:i CHCTeMLI I{ IIoflBJICHHeM BTOPuqHbIX CHCTEIVI HMCETCfl MHOTO O6qCTO.
Paccuorpuu relepb Bo3MoxHbre MoAe,'tH, o6txcuarcrll{e rpoucxox(Ae-

HHe BTOpHqHbTX CrrCTeM.

a) O6parrucfl K pHC. 12. Kar o6r,r.rHo SA ec'rt HanpaB,rIeHLIe: sa6,to-
AareJrb-ueHrp sBe3Abr. f1)rcrs o6teu ao.d.a.) 4nuNyqui?crl KaK cocraBHarl
qacrb o6pauqarculero c.irofl B HanpaBneHuu DrDr, xapaxrepl.Isyercfl reM..
qro ero n,rorHoc'ru p'(r) IIir i<axAoM ypoBHe r 3aMerHo o1'rHqae'fcfl or.

1138, 1{prnrrcfio}i acrpotfna. rr6celtlar'., t. I 16,J



cpeAHeii [/rornoct[ o6paularoqero c./Ior p Q') Ha roM )Ke ypoBHe r. Kpoue

Toro, nycrb cKopocrb ABHII(eHHfl o6ter.ta aaaa ts IvIotvIeHT t:ts npn6nw-

3urenbuo raxoBa xe, KaIi cpeAHflq cxopocrL z, o6paqatou1elo cJIofl B

gror MoMenr (o" x ep). Haqasas c MoMeHTa t:t, BHyrpH o6paqarcuero
c.[ofl HHxe ypoBHa f :7t (c'tr. $ 2) HaqHer o6pasonunarlcfl rpaAHeHr

cropocreit. B uol'reur MaKcHMyMa Ha HlIxHIoIo rpaHHIIy or4e,rnaueiicr
o6o.loqxu (r:r') ynaAer noroK nor. Ans HflIxeto o6laxa Stot:t Hnxseii
rpaurqefi 6yaer ypoBeub bb. (Crcgyer orMerlIrb, qro 6laro4apa pa3nH-
qHIo B [rorHocrrlx p H p', r. e. 6,raroAaps pa3/IHqHIo n $usuuecxnx yc-
JroBr.rflx, vponeur Db Moll(er, soo6ue roBopr, He coBrlaA,arb c o6ultll'I
ypoeueu r'.)

B pesynnrare 3aMeHbt nF, ua rG, xax BHyrpH r.[aeHoft o6o.uourn, rax
H BHyrprz o6.ryaxa aada HaqHercn a+p npoqecc. Taruna o6pasou, e

o6oux cryr{aflx 6y4er o6pasoaaua p o6onour<a.

OAuaro Haqa,'IbHas rlJlorHocrb MarepLIH s rrasHoil
o6o.noqxe (oc c,roe) [I HaqanL'Hafl fi,'IorHocrb Mare-
pHH B o6aaxe aatta (o"' c,noe) couacuo ocHoBHo-

My HarrreMy yc,ronurc 6sLta BecbMa pas,ruvuoti.
B ro xe BpeMfl pa3rurlne B BeJIHTTIIHe p BbISLIBaer

pa3nuque B crerreHl{ uoHn3aquu. floetovty aroMbt,

cocraB,rflIoil{He ct c.rroil u &' c,tofr, 6y4yr ycKo-
pffrbcs rroroxoM rO, n pae,uuvnoft cre[enl{. Tarn;u
o6pasona, Bcr(ope flocne MaKCLIMyMa, cxopocrb fr

cJrofl. I,rlfi. uasuofi o6otoqru 6yaer or.IlHqarbca,
H BIIOIHe BO3MOXHO, qro 3aMeTHO, OT CKOpOCTI'I

p' c,ror gun o6,tara aaaa.3to n Mo)I(er IIpIrBecrH
x o6pasonaHllro Broptr,Iuoii o6orouru, g,nuxyqeii-
cf co cxopocrblo, or,Ilnqaloqefica or ci(opocrn
r,rasnofr o6oaoqru.

OAgaxo cAenarb cpa3y )rie raxne-,tu6o coBepIIreHHo orlpeAe/IeHHbie

3AKNIOI{EHHfl O SABHCHMOCTLI Og OT P BCCbMA TPYAHO. I4gAqC IOBOPfl, CCJIH,

Ha[pHMep, p'(r)(p(r), ro HeI.IsBecrHo, Kaxoe Ir3 HepaBeHCrB msl 6yAeu
Huerb r rouqe a+p npoq,eccoB, 'uBloo, uJtlr og{oy. Orser Ha Sror
BOIpOC MO)I(HO [OnyqETb JIIIIIIb B pe3ynbTaTe BeCbMa TIIlaTeJIr,HbIx AO-

tr o.rrH LrreJrbH brx l{ccneAosa H r.I ir.

[.nn roro .1106r,r rroagrb uraBnbre H3 yragauHhlx rpyAHocreft, ltu pac-

CMOTpHM 3A,eCr, ABa BO[pOCa, CBfl3aHHbIe C SaBrICHMOCTbIO OB OT IJIOTHOCTH.

l) flas,rrenne paArrarlnrr Ha aroMbl raroro-.ry46o oJIeMeHra noMHMo

Apyrr.rx Sarcropoa B EcKnroq[TeJrr,Ho cH.nsnofi creneuu 3aBI{cI{T or crefie-
HE EorIrl3Sr(r.IH eroro aneMeHTa. IlpeActaeur'l ce6e, qro cr cloft cocrour ns
aroMoB raxoro-an6o oAHoro o,rIeMeHTa. I-lycrr creneHb HoHIr3aqHH sTolo
e.rreMeirTa ecrb X. !,aaee, uycrb s 1 cNIs coAep)I(Hrcs N arouoB AalrHoro
oneMeHra; rr3 Hrrx fiycrb No 6yayr Hefirpa"rsnuMu, Nr--IIoHH3HpoBaH-
HbrMH. TorAa, czna, 4eftcrByloqaff ua 1 cr.rs r o6ycnonteHHaff ce.rIeKrHB'

HbrM AaBJIeHI{eM paAI.IaqUn, 6y4er, ec/I[ MLI BHar{afle npHMeM Bo BHUMaHITe
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'to,Tbxo lierlTpa,'IbHble aToMLiI, paBHa

(P ')o: NoAo:ry Q - x) Ao, (6:1)

r4e Ao - Hego'ropnn roa@cpulrueHr. Ec,ru of - xoerpSnqgeH'r IIouIolreHI'rtI

Brryrpg Jltnvri nOtJIOxIeHLIfl, rO B HO3$$I{UHeHI Ao BXOAH'I I\4HOX(IIrg,IIeM

c.,1e,4,}/Iou{H I:i 14 Hre rp a,I :

f o, oga',
0

(6.2)

B xoropox{ }rg'rerpau,I'Is LIAer no Bcer{y cle(rpy. rIpe4no,narae'1cfl, tlro B

paccMaTpHBaeMoM ur-iTerpa./Ie [pr4HsrbI Bo BHHMaTIHe BCe .IHHLIH IOTJIOI{e-

Hr.rg, cBrI3aIIHbIe c AaIlHbIr{ Heii'rparruuM SneMeHToM.

Ecru seruqrHa o$ alr BCex paccMarpl'IBael{l,lx ttuttufr o6ycloueua
ror'rbr{o,q,ofl[nepoBcxnu esQegroM H npoueccaMg ecrecl'BeHHol'o saryxa-
Hrrfl, 'fo oIIa He 3aBI.lcla'f o'l x. Srra c,'lyr]aH MLi ceiitlac H paccMo'lpHr{.

(B cnyuae eQ@erra lll'rapxa Be,TIIIIHHa o$ sanucu'r or liapquanblloro oi'Iex-

TPOHHOIO /I,AB,IIEHH'I PE H, 'TCM CAIITbINI, 3ABI.ICI'IT OT X.)
Benuuuny (p")o ,o, x4oxeM reperrcarb c/IeAylouuM o6pa3ol'I:

(P,)r: n;('- x) Ao, (6.3)

r;Ie P - n.IIOTHOCTb N'IaTepHIi, a ltl- MaCCa OAHOTO aTOMa.

Tenepr uu saMerI,IM cneAyloqee o6crosre,,lt,crso. B IIHrepecyrclr1llx

uac gei.iuac cnyrlaflx Mbl HMeeM AeJIo c BecbMa [porrx(eHHbIMH B nauelt-
HoM o'r'HotxeHuu o6rexraltu. Her HIrKaKolo co,.,IHeulir B 'I'oM, qro .uuuefi-

Hr,le pa3Mepbr BropurlHblx o6raxoe B MoMet{T MaKCITMyMa B cpeAHeM He

MeHbrlre, ,reM 5-10 to, w6o, HanpuNlep, ,runettuag ro,'IU{}IHa rrasnofi
o6oroqxu N Her 1934 orasarlacb paBHoii (crrt. S 4) 60-10016. iloarouy
o'rHorxeHae AnHH[,r cso6oAuoro upo6era ]' r yxasauuuu ,rusefiHblM pa3-

\,repaM ecrb BernrrlrHa, c HecoMueHuocrblo, BecbMa MaJIas (cu. S 3). C"re-

AoBare,/rbHo, ec,,rfi nefirpa,ltuttii arou ycxoprercr no,u, ,q,eiicrsneM ,{,aBne-
HHs paAHarlHH, 'fo BCKOpe oI{ cronKIIeTCs C ,u,pyrlrMH Bblrre pacilono)I(eH-
HrIMH aroMaMH, c KoropbrMlr u o6l,rengercfl rracr[qHo csoeii Kugerrl.Iecxoti
eHepruer?. B ro xe BpeMs re aroMLI, c KoropbIMH oH croJlKHercq, Moryr
6nrn i(ax HoHHgHpoBaHHbrMH, TaK u uertrpa.ububrMlt. lloeronay B KoHIl.e

KolrqoB cu,,ra (p")o pacxoAyercx na coo6nleulre ycKopeHus KaK ueftrpa.lr,-

HbrM, TaK H rzoHHBHpoBalrHbrM aro[{aM. Kpoue roro, MbI Ao./Ix{Hbr r{MeTb

B BHAy, qro norrfrne uer?rpanrnrui HJIH HorrgrlponaHnur? aroM ecrb rlo-
HflTHe' ql{cro crarHcTlrqecKoe. A uiureuHo, raxoli-.ru6o ,u,agnuft aroM B

'reqeHHe a+p npoqecca Mox{er c,qeJlarbcs 6ecqac,ryeHHoe qr{cno pae uer?-

rpa,'rbubrM H rIoHH3HpoBaH[IbrM. Ha ocHosaHHH orHx coo6paxenutl ssrq[c,ruM
relepb ro ycxopeHrie, Kolopoe coo6u{aercs cu,rrofi (pj)o oauouy clr.r3 iraa-

repHLI. 3'ro 5rc116pslira MbI rlo,'Iyq[1M, ec/'tH [oAe.IIHI\4 (6.3) ua Io.IIHylo, LI

H\{eHr{o no,lHyro II.[oT]IocTb r,raTepHH p:

,1,\ (p'")" l-.r(i;), - .;, : ,.;_ oo.
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,[,.rn uounsupoBanubrx aroMoB AaHHoro oi{eMeura MH MolreM Harlucal'b
auanornqHo (0.4) c.,reaVorrdee BbrpaxeHr.re:

/i,\:.(t'o),:* Or, (6.s)\/ol, - e tn

rAe B BennqHHy A, exo4nt HHrerpan, aHa.[oflrqubrii (6.2), rlo ortocqu{Hii-
cfi Ko BCeM IHHITTIM nOr,[OU{eHr.Ifl, CBfl3arIHbIM C HOHH3HpOBaHHbTMH aTO-

uannz (xooQ$aqaeHr noraoueunri of).

C.ireAosare,tsuo, rroJlHoe ycKopeur.re, npuo6peraelroe 1 cu3 uarepui.r,
6yaer paBno

{Ao(1 - x)!A,x}. (6.6)

BHqcuI.{N{ rellepb B./IHflHHe fi/Ioruocrr.r ira Be,/r[qrrHy i'". Ecnw 6u ui,r HNr€;l.I

,40 : Al ro Be,rlIqHHa j', 6u,ra 6H se,{u.IltHo}i nocrossitoii. Iioetotty
3AeCb OCHOBHyIO pOJIb Htpaer BOripOC O T0M, IITO 60JIbtUe, As VttH Ay

fiouyctuu, HalpuMep, uro Ao 6o.{rue, ueu Ar. TorAa ne,,rnuuua j"
6yaer reu 6olrue, qeM Meublrre 6yner x. C 4pyrofr croponr,r, e o6qeN{
cnyqae cTenegb rloHrlgaqHx x TeM MeHbrrre, *IeL,{ 6o,[rue flnorHocrb p.

Tarurr,t o6pasolr B AaHHoM c/ryqae BetHqHHa li renr 6oasrue, rleNr

6onrure [JrorHocrb p. B uacruocru, oror c.nyuaii HMeeT Mecro A,{fl BoAo-
poAa, Ans Koroporo Ar : 0. Hanporua, ecJrr{ At 6o,rsrue, ueM Ar, 'to
Be/IHqI.rHa 7" renr 6o.risute, qeM MeHb[re p. O4naro, KaK MbI yKa3brBa,TH,

oxoHqare,IrHttri oTBer Ha nurepecyrcquii Hac Bolpoc o BJIHflHHH p Ha
j, H, arcloBare./IbHo, Ha'o9, Aarb BecbMa rpyAHo. .[,encrn[re,lbHo, B pe-

a./IbHoM o( cJroe fipxcyrcrByror caMbre paenoo6pasHbre o/reMeuTbr, nepeMe-
IIraHHbre Apyr c ApyroM. ,[,a,ree, 4.na pa3nuq]rbrx oneMerrroB orHoueHlle
BeJrI{IILIH AL r Ao BecbMa pagnr.rrrHo. Kponre roro, B Ko.rrHr{ecrBeHHot{
oruotuellnn Bce gJreMeuTbr rrpe4cTaB.rleHbr e eucrueii crerteHl{ HeoAIIHa-
r(oBo. B ro )Ke BpeMrr 6raro4apa BgaHMHbrM croflKHoBeHHflM 6ucrpo
ycKopfleMbre aroMbr (Aanrenneu paLaaqur.r) [epeAalor npao6peraenue
I{MII HMIIynbCbI MeHee yCKOpfleMbIM aTOMalvl H, TeM CaMbIM, yB,leKaIOT I.Ix
sa co6ori. (Bsauuuunr rpeur.reM, rroBrr,{,HMoMy, u o6rRcHflercrl ro o6clofl-
Te/rbcrBo, qro o6stquo aroMbr pa3nxr{Hbrx o.rreMeHToB e o6oroqxax Hosux
A,Blr)r(yrcr s1nLasu MaKCr{MyMa upn6nasnreJrbrro c oAauaxosorl cropocl'bro;
oro Aoxa3brBaercfl npn6"rusnre./rbuo paBHbrM cMeu1eHneu nuuufi nor.rroqe-
HHx y pasflHrrHbrx oJreMeuroB.) Taxnna o6paso*t, Ar'Is roro, qro6rt BbrBecrn
3aBncuMocrb Mex(Ay j" n p, Mbr Ao.rr)r(Hbr paccMarpaBarb coBepueuHo KoH-

KperHylo MoAe/rb, 3uafl sapaHee xuMur{ecKart cocraB o6oroqer. Koneuuo,
BCe 3TO B Hacroqrqee BpeMff npeACTaBfiqeTCfl BeCbMa 3arpy/lHHreJrbHbr.vi.

2) Paccruorpunr saqanr,uufi fiepuoA a+p rrpoqecca. Mn cefiuac yeu-

AXM, rrro A.rrrr aroro [epHoAa BecbMa 6oasuylo ponb H[paer Borrpoc o

AnHHe cao6oAuoro npo6era. B ro xre BpeMr AnHHa cso6oA,uoro upo6ela
i. gaancul or: nonnoii [,'IorHocrH Marep]rn B AanHoM Mecre.
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Paccnro:rpuM Torr,Ko (rro orAe,rluBrxylocfl o6olouxy B AByx raxux-;tu6o
HaIIpaBneH[sx $a n $s. Cpas]r xe [ocne oTAe.IIeHLIf o6O,ro,IxH Ha Hrl]r(Hroro
|paHHIIy ee B o60ux yr(aSaHHbrx HarrpaB,,reHr.rax $n rz sa H&rrHer 4eficTno-
Barb IIOTOK rO,. flyCrs CpeAllsfl II/IOrH9CT6 O6O,rOqxa ts HalpaB,Iesnu 8a
,ecrb p/ (r), , HarpaB.rreHr.ru 8, ecrt p, (r). I-lycrs Aaree p, (r) ( p, (r).
!,na roro qro6u H3yrru'r'b ry poJrb, r{oropyro B AaHHoM Borrpoce Hrpaer
AnHHa cno6ognoro [yrn, Mbr ceflqac Apyrue eQQexrn, cBssaHHr,re c pa3-

"/rHqHeM B p, paccMarpr.rBarb ue 6yAenr. Iloerolry Haruy MoAe,rrb Mbr y[po-
crrIM H 6y,qeu cr{HTarb, qro IrourorqareJrbHafl cuoco6uocrb aroMoB y
r{a'r'epr.rH, pac[o/roxennoii n HalpaBneHHrx {},4 u S6, oAaHaKoBa. 14uaqe
roBopfl, uu 6y4eu cr{HTarb, qro Br{aqa,/re H BCe BpeMs s reqeHr.re a+fJ
npoqecca co6,,'rroAaercfl paBeHcrro (x)*r:(x)rr.'t' 3ro osua.raer, qro rtpl,t

oArroM H roM )Ke 3HaqeHuw, rO, [puparrtreHlre cxopoctu y atoMoB s o6onx
cnyuarx 6yaer BHaqaJre Hrrlr oAHHaKoBo, r'. e. 6yay'r paBrrt,r ycxopennrr
(i")uo ^ 

(ji)u, n Haqa.rissstft MoMeHr.

Kpolae roro, MbI 6yaerr,r crrnrarb, r{'to B }rotvreH'f orAeJrerrufl o6o,,roqxu
Haqa,/rbHarr c(opoc'r'b BCex aToMoB B HanpaB,reHHqx $a n $a oAHHaKOBa.
OAsaxo Becr,Ma cl(opo nonoxeHne r.r3MeHr.rrcf. AeficrsureJlbHo, paccMol'-
pr4M cocroflHrre Haueii o6o,ryoqrn qepes uero.ropurri ne oco6enso 6otu-
ruorl npolrexy't'oK BpeMeHr{ A/. E,,raroAapa ue6o.nnrroMy 3HaqeHr.rrc (p)+, u,

c.[e.q,oBarenr,uo, 60lr,luoMy sHar{eHaro (I)u, al'orvrbr B HarrpaB/reuuu ,$, 6y-
Ayr B reqeHue BpeMeHr.r Lt HerrpepbrBHo ycropflrbcr. (Mu, KoHeqHo,
HMeeM B BHAy aroMbr, pac[o"[ox{eHHbre HH)r{e ypoBHfl, A/rfl r(oTopoto B

O6Oux Ha[paB.rleHLIflx ri" A,'If Hau6o.nee CyuleCrBeHHr,rx a6COp6qaOUHux

trutld,vrii yAoBnerBopqer HepaBeHCrBy r[,( 1;, n 6o,ree yAa,reHHbre o6nacru
rroToK zc0u 4oxo4zr B BecbMa ocna6aeggoM BHAe, a B c,rryqae cHJrbHbrx
nwgwft [orJrorqeHlrr noo6ule ue 4oxogrr.)

Hanporua,aToMbI, ABr.Ix(yUVeCfl B HalpaBneuau 86, BecbMa cKopo H&rru1r1

6"raro4apn cro.rrKHoBeH[rrM [epeAaBarb [pflo6peraelruft HMr.r or paAHat\HLt

AoltonguTe"nlurri.i HMrIy.IIbc 6olee BbICoKo pac[o/rox(eHHr,rM aroualr. Teu
caMbrM, yKasaHHbre aroMbr 6yayr yBe/TlrqEBarb cBoro cl(opocrb MeAJreHHee,
qeM aroMbl, ABHxyrqkecfi B HarrpaBJieHr.rH S.r. Taxuvr o6pasou, ec./IH HMerb
B BH.qy ronbKo BrHflHHe Be"THTIHHLI ),, to lteHbruHe nnorltocru cuoco6-
crByror npuo6pereunro 66,rsurHx cr<opocreii. O4Haxo cneAyer r.rMerb ts

BLIAY, CAenaHIIOe HalvIH Bl{aqane [peAIOnOxeHHe O paBeHCTBe Ben[lIHH
(x)r, a (x)ur. BnoirHe Bo3MoxHo, r{ro BBeAeH}re 3aBHcHMocr14 x H 6.i o.l.p

l\,ro)Ker HBMeHHTb oxouqare,utsuri pe3y/rbrar. floe.louy H 3Aecb neo6xo-
Ir.rMo tsecbMa TU{aTeJIbHOe HCC/IeAOBaHAe.

B nacroauleM nygr(re a) ruu paccNrorpr.rM MoAe,rrr,, .q"[rr Koropoft o6pa-
30BaHHe Bropr{qHbrx o 6oloq ex cBs3ar-ro c Heo.u,HopoAHocrbro orAensrclllericq
o6oaoqxn e xaxoM-"'ra6o HalpaBJreHur.r. Tax, uanpnMep, Ha puc. 12 e.roli
cTaTLH HeOAHOpOAHOCTb O6O.{O.IXA CBfl3brBanaCb c HalpaBJIeHr.reM DrDr.

* Crrr. r{roplr1,;rv (6.6;.
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O4uaxo crelyer yra3arb, rITo ,[,,'Ifl Lasuol)i ],Io,[,eJIH yro./I MexAy HanpaB-

JreHuflMu SA w DrD, He AoJIxeH 6nirr, oco6euso 6onturuu, !,eficrallTe.ilbHo,.
ec,,ru gror yro,rr 6y,u,et 6o.arruunr, To Bropr.rqnoe o6,qaxo, yAansscb or.IIH-
uuu S,4, BCKope flepecraHer rrpoer{rlrpoBarbcfl ua $orocSepuuecxaft g,ttcx

3Be3AbI, H, c,rleAoBare.ilbHo, cBfl3aHHafl c o6,rarou a6cop6quouHag cHCTeN{a

ocJla6Her, a 3areM licqe3Her.
OgHaro BecbM a qacro Broprrq HbIe a6co p6qrzoirH r,r e cacreMbr cyu{ecrBylor

oTHOCHTe,'rbHO AoJIlO, H, CJIeAOBaTe,'rblrO, B 3TOr,1 C/ryqae yloMgHyTbrft yrO.ru

He .4,onxeH 6uts 6o,ruurn,l,t. B cBtI3I.I c 3Tr.rNr HHrepecHo paccMorperb

Apyl'He Bo3Mo)I{HOCrU.

6; O6parlrucs r( pHC. 13. flycLr s6.TrrsH MoMeHl'a t:ts a HaflpaBne-

Hr4r.r, coBrra,u,arcuIeM c HanpaB/Ienltelr SA, ABH)r(ercE o6.ryaro B co cxopo-
cTbro ?6, MoJro or,nuuarculeficr oT cPe,q-

serl cropocrr.r o6paqarcuero c,,rofl, raK
tlTO 7.tB x ilp x trr. Tax xax pa3I[qHe r{ex{-

Ay r,., H ils MOJIO, a6COp6qUOHHaf CHCTe-

o MA, coorBercrByioulaq o6nauy B, 6y,u,er
'to AoMaKCLrMyu.atpu6lu3uTeJrbHo coBnaAarL,

c a6cop6qnousoil cucreuorl ltpeAMaKC]r-

MaJrbnoro crrerTpa ,H [oaroMy He 6y4er
' saperucrpr.rpoBallaua6.tIo4areJIrMI.I.Kporrae

'roro, BBlrAy npu6,rlusnreJlbHoro paBeH-

CTBa Me)I(Ay OB H a,s CeneKTI{BHOe AaB-

, ,rrerrne paAr.rarluu sa o6uaxo B 6y,ler ao
' MaKcHMyMa (oxo,lo t:t) BecbMa se6orl-

uruu. !,eficrBLITeJIbHo, BrLIIorb Ao MoMetITa

t:t, vexl.v Soroc0epoii u uuxHett rpa-
iruqefi o6naxa ,B 6yler sal{Jl}oqeuo BecbMa

6onrruoe Ko,rHqecrBo pacceHBalou,eii uare-
pr.rH, rr BCr oHa 6y4er gKpaHHpoBarr cporo-
cSepuvecxyrc paAHaIIHIo.

O4naxo flocne MaI{cHMyMa iroJIo]I(eHHe

H3\,relrrrrcfl. Bo-lepnux, n{al epufl r\{exAy ypOBHe\{ r' ll $oroc$epoli He

6yae.r yxe 3alepxuBaTb paAlraulrr, norloudaelraoli o6,raxona B, \utee,
rro HCreqeHHH liexoTopro IpoI{e}KyTKa BpeMeHIl flocne MaKcHMyMa rIacTI>

uarepuu, pacno/r6XeHHatI Bbtge ypOBHfl (:7t,6y1e'r ABHraTbCq CO CKO-

pOCTbrO O:"(,tg;3aMeTHO OTnHqarcIleiiCq OT C(OpOCTH OB. VlHAqe rOBOpfl,
.reirepb aKpaHoN,I A.ls O6,lara .B 6y4er C"'IyxHTb TOJIrKO ra MaTepI4s, I{o-

ropafl paclroiloxella HerocpeAcrBeuHo HHxe ypoBss bb. flocxo,rrry eroli
Marepr.ru 6y4er OTHOCHTeIbIIO HeMrIOro, nOCTOJIbXy lturepnal Av, BHylpH

K6ropoto o6pautarouluft c.rtoti 3I(paHHpOBan ;O6,raxo B, 3auetno Cy3HrCfl.

lloerouy B cH,,ry eQQexta Lonulepa pa3ngrlue MexAy ,LtB 14 ,t)" craser
relepb yxe BecbMa s$SeKrr4BHbrM H Ce,{eKrHBHOe AaBJreHHe pa4uar11ly

sa o6JraKo B saMeruo )ICH./IIircfl. C.[e,u,osare,lbHo, BHyrpa o6.rara B uaq-

Hercfl a"+p npouecc.
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/{onycrxra rerlepb, tITo B cur'Iy rex HJIH HHr,Ix [pHrIHH, paccivlorpeggbix
B IpeAbIAYI{eu IyHKTe, CIIOCO6HOCTb yBenllriHBaTb CBOrO CKOpOCTb ),
o6raxa B ua uuoro Bbrrrre, qeM y o6pauqarcuero c/rofl. Tor4a Mbr ttony-
qHM Bropa'{Hoe o6naro, ABr.rx(yqeecfl co cKopocrr,ro 6olr,ruefi, rreM cro-
pocrb, xapaKTepr.r3yroqafl rrasHsrrt crIeKTp. Ecnu, HarrporprB, cnoco6socr:u
yBe/rHqr.rBarb cBoro cKopocrb y o6,taxa ,B 6yaer ne6o,rtruoii, To B KoHqe

KoHrIoB p o6o,,loura, o6paeonaeuascfl r.r3 Marepr{[, paclo,'roxegsofi Mex{Av
ypoBHrMLI bb u r', AoroHHr o6.raxo B u noc.reA,Hee ucqe3Her.

B paccuorpennoii HaMr.r MoLe,rrH Mnr 6ylena HMerb rrocJre MaKcHMyMa
BTopnrrHoe o6.laxo, ABHiryrrleecs B Ha[paB,ryeilau SA.

Ec,ryu xe ronu{Hua q. c,trofl., pac[o/rox(enuoro Me]r(Ay y poBHrrNru bb w r' ,

BaMerHo ornuqaercrl or ronrrl,HHbl d c,rrofl Ru-/,', To Mbr MoxeNI [oryqHTb
nocne MaKCHMyMa Aa)Ke rpr.r a6cop6qi.rouHbre cHCreMr,r. !,erlcrnurerrr,uo,

?,(t)

n(Q)

P

---1$'r I

;rl
/

lr,

J'

Prc. I-1

B oroM cJryqae p o(ionouxa, o6pasonaHuafl B HarrpaB,rrelrun SA, N p o6o-
Jror{Ka, BKnroqaroqaff ocTa.rrbHble HarrpaB,/reHHfl, Motyr oKa3a.i'bca ABprxy-
u{HMHcfl rroc.[e a+p npoqecca c pa3.rrrrrHbrMr.r cKopocrffMrr.

Ec.rr unoqaAb [poeKqHH Harrrero o6,ryara B ua Soroc$epavecxuii
.4ucx (c ror{Ku gpeHufl ua6"rrrcAarenr) rua"rra tto cpaBr{eHrrro c flJrorilaAbx]
caMoro AHcKa, To JIHTIHIr [ouIoIrIeHr.Ia, o6yc,rIoaJreHHbre orHM o6lartolr,
Moryr oKa3arbcrr BecbMa c,ra6ulru. O4uaxo cyqecrByer Sarrop, Koro-
pslfi uoxrer lroBbtllrarb HHTeHCHBHocTb BTopLIqHux a6cop6IIHorr]IEIX cHCreN,r.

,!,.ur roro qro6u rroHsrb oro, o6parauca K pr.rc. 14. fiycrt o6narco R
yAanrleTcs oT 3Be3Abr, H ilycTb aToMH, ero cocTaB,/rflrorq[e, ABH)I(yTcs
paAHanbHo. floloxeuun o6,rrat<a B MoMeurbr trw trxapaKrepnsyrorcfl paAH-
ycaMu R(/r) H R(tr).8 re xe MoMeHrbr pasMephr rlorocSepnr xapaxre-
pu3ylorcfl BerrHr{HHaMrr ro(tr) u ro(tr). SA,-rax o6nvno, Ha[paB,,rerrrre:
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qe HTp gBe3,4br - r{a6nroAarenrr. 'lax xax ltocr're Mar{cnMyMa gBe3Aa cxr.r-
Maercrr, to t'1,(tt); ro(tr)-

Vls pwc,. 14 c,regyer, qro B nrouen, l:lr rr.{ox1aAb [poerrrHu o6na-
xa .B Ha SolocQepy BecbMa l{aJra tto cpaBHeHHro c n./roqaAb]o Bceto
AHCr(a @oroc$epn. Orsoruesue o6eux BerrHqHH paBno ql:r](tr). C.teAo-
BareJlbHo, s N{oMeHr t:t, wnleHclrBHocrb tntgufr. nor.rloxIeHlrt{, co3AaBa-

euux o6rarolr .8, Ao,'rx{Ha 6urr 4axe A,rg o6uquo cHJIbHbrx ltuwuft BecbMa
ue6o.luuroli. Hauporun, B MoMer{t t:tz Mbr HMeeM Aa)Ke HepaBeHCrBo:

nr; ro(tr). CneAosarenbHo, HHreHCHBHocrb nuauii trornox{eulrfl B MoMeHT

t:tz Aottx:na 6srrr, uopma.rrruoii (xax s c,ryqae o6H.ruL,rx snes4). Pac-
cMorpeHHr,rfi sgecr Qarrop Mox(er Hrparb B Hexoropbrx c/ryqaflx Becbr,ra

BaxHyro po,,rb.

. C,neayer, oAHaKo, yKa3arb u 4pyrofi e{Serr, 4er7creyrciqHii auporn-
Bono/Iox{Hylo cropoHy, rrer,r ro"rrbr(o qro paccMorpenusil:i. Ou neger r
HenpepbrBHomy oc.ra6neHnlo ,rnrrr{i.i nor.toulenus. A I.IMeHHo, Mbr Ao/rxHbr
rroMHIITE" UrO 6,rarO4apR yAaneHr.rrc o6oroqxN oT 38e3Abr o[THr{ecKafl
roJrxr,a o6o.roqxu He[pepbrBHo yMeHbilaercfl. Pesy,rrrupyrcUlHfi eS$exT
3aBHcHT or coqeraHus o6osx paccMol'peHnsrx eQ$exroa.

ili\ liilIOrIEllI4D

B nacrosueii pa6ore r\4hr of paHaqrr,rrucb pacclvrorpeHr.reM tsonpocoB, cBr-
3aHHbrx B ocHoBHoM, c nu6pacstBaHHeM Mareplru HoBbrMr.r 3Be3AaMH. Paccl,ro-
rpenue orlrx Bo[pocoB HocH,'Io 3Aecb LrHorAa BecbMa o6quli xapar{rep, r] c

roqKu 3peHHr MaTeMarlzqecxofl arn Boripocbl He paspa6arbrBaJrHcb. OAuaxo
cJreAyeT rrMerb B BHAy, qro Llgyqaenrar npo6.neMa gB,rlrrercr Iicxrroqr.rrenrrr{G
c,roxgoit. 3ra c,roxnocrb cBs3aHa c reM, r{To Bce fipoqeccbr, nporeKaro-
ulHe B HoBux 3Be3Aax n6Jlusu Nlal{ctrMyMa, He rB/rf}orcr crarltrlecKHMrl"

Kpoue rolo, fipexAe qeM rrepexoAl.rrb r 6o,uee yr,rry6,,lenHoMy pac-
cl{orpeHHrc Aauuoli npo6rer.tst, ueo6xo4r.rruro paspa6oralu, xorfl 6u
cxeMarHrrecwu, nau6olee [paBAo[o4o6uyro NIoAeJrb, olr.rcblBaroilIyrc r.rHTe-

pecyKrrque Hac flBJIeHHT. Oco6eHgo aro Ba)r{Ho Arrrfl HoBr,rx 3Be3A, rAe
qacro flBJIeHLrfl oKa3blBalorcs BecbMa SanyTalrHbrMH.

C,,leA)rrourarr 3aAarra ts Aar.rHoM HalrpaB,'reHLrn 6y,{er cocroflTb B Tor,r,
.1106u cpaBHHlb pesyJlbrarbr paccMorpeHHbrx 3Aecb o6urereoperr.rqecxr.rx
coo6paxeuuii c pe3y,rbraraMH AaJrbr{efrurux ua6nrcAesurt r4tr4 c pesy/rb-
raraM[ 6o,ree Aera;lssort o6pa6o'rxu B orr{o[reHH]r yxe HMeiorIuxcfi
MarepuaJroB. Ec,ru gro cpaBHer-Iue oxarxercfl B [o/rb3y Hacrosulefi xaqe-
crseuHor7 reopuu, 'ro rorAa y)I(e Moir{Ho 6y.uer nprrcryrrurb K MareMarn-
qecxolt paspa6orxe paso6paunux BAecb BorrpocoB. 3ro, roHeuno, 6onee
rpyAHas 3a,q,aqa.

B ro xe Bper,rs coBeprleurro flcHo, qro ecrH uu 6y4ena ucxoAu'r'b us.

uenpanx.nstrori t\{oAe./IH, To MareMarurrecxoe HCC"TIeAoBaHI{e Mo)I{eT oKa-
3aTbCfl IIO,IHOCTLIO I{e[pUIOAI{blM A,ilfl MOAe/'IH, OtrHCblBarcU{ei;i peaJ'Ibl{)/}O,

Hosylo.
.i\'locxsa, .rrera6pr,, 19.15.
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