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I,IIITEPC}EPE}IIII{OHHO.t{OJI.flPI{3AUtrOHIII,Ifi O}IJTbTP
lIJrfl r4ccJrlrl{oBAHr{fr coJrrrqa I{ otrbrT EIo [pI,rMD]rDHr{"fr

A, li, (.'ccetStlLt,cii ir ;N, Ii, I'u,.ot'au,.pa

B pa6ore rrpr.rBeAelr paclrei u /lalro onr4carrue HHTep0epeHuHoHHo-nonqpn3aur.roHrroro
cnero(rraarrpa, r.r3r'o'loBJrerlHoro r.{3 oreqecrBe}rHoro r(Baprla IJlg ue,rreii lra6rrcXerrilq Co,lsqa.

flptr reuneparype 32"C rlo!'roca rlponycl(aurrrr r43roroBireHHoro tf n.rrurpa uerrrplipoBarra
Ea ,rlrHrlro Ho (I 6563) corueqHoro crle(rpa; ul.rpHrra eroii to.tocn cocrar.rlser 1.84,
C nououlsro ycrar.roBrc{ rHna r(opoHolpa(ta JIao 6l,r,r nonyuerr pl.u. QororpaQaii npory-
6epaHqer. Vragasa f orouerpuuecxal nporlelypa, tro3BoJ]rroilIarr c noMoxlbro Tar(]rx
tfororparluii roJryrnrrb KoJrurrecrBeHHbre cBeIeHr.ra o cocrorHHH ros6yur4euun aroMoB
Bo,rlopoIa n npory6epalrqax,

$ r. Brrrr/{Er{r{E

)(opouro H3BecTHo, trro roc,IIeAHVe 10 .rIer o3Har\{eHoBaJIrICb ycrrexaMr{
B TeXHUT{e H3yqeHHs coluqa, B oco6eHHocTH rex ero o6pa3oBaHHr?,
Koropbre paHee MorJrrr Ha6nloAarbcrr rJraBHbrM o6pasonr Bo Bpei\rs 3artvre-
Huri. 3rH yc[exlr cBrrsaHbr c I]pHMeHeHEeM ?rHTep0epeHqlroHHo-notrrpa3a-
quorlHoro cBeroQr.rnbrpa B r{oM6HHarIr{H c xopoHotparboN{ rHra .IIao. Xors
rrpHHur4[ AerzcrBnfi TaKoro sr.r,rrrpa 6u.r yxaeau eI]Ie B HaqarTe rer(yqefo
cToJreTHs, STOr [pH6Op .ryUrrrE, cpaBHHTe,rrbHo HeAaBHO npoqHo BHeApunct
B IIpaKTUKy pery/rflpHbrx Ha6,'rroAenrai,i Co,tilqa. Tar<, na Bbrcol(oropHbrx
o6cepoaropurx IIHK Aro MHArl n flilpeueax (,[ao) a I{"rysfirraxc n I{o,ropa4o
(Po6eprc) oH rpr4MeHflercrr A.rrrr ga6"rro4euurl HopoHrJ rr rrpory6epaHqeB,
a Ha o6cepBaropuxx Aposa s LUsefiqapur.r (Ba,'rs4uer7ep) r s naccaAeue
(Ilerrirr) - r./raBHbrM o6pa3oM A/rfl Ha6nrcAeHr4fi npory6epaHrlen. llepeuii
rrrar B aroM HarrpaBJreHi4n cAena./i "rluo [1] Bo OpaHrlr4ll, xoroptrfi x 1944 r.
H3fOTOBH"rr r.r Haqar pa60Ty c $untrpou, r4Me10x1r.tM rronocy [polycr(aHafl
rrr.rpaHor? 3aA,rq Ho-tusuv, BoAopoAa. floqru oArroBpeMeuHo B 1940-
1941 rr. Seanco,v [2] u flerruroM [3] (CIXA) 6wtn H3roroBJreHbr MeHee
e@Qexruoubre $unbrpbr c rroJrocofi oro,ro 5 a g.nt roft x(e Jrv*uv,. Balr4-
Mellep Ao rrocneAHero BpeMeHr.r [pHMeHrr,{ ol,Irbrp c [o/rocoft flponycxa-
HIlfl oroJro 10A.. Qrprua Ileficc Harra/ra B 1945 t. pa6orbr rro r.r3roroBJre-
num Sr.rrrpoB c nonocofi ,(o 1A.

o.)



flepnar rolLITKa y Hac 6bt/Ia cAe/IaHa e 1945 r. H. Me.TaHxo,lHHL'INI

u C, Eapauoeunr [4], Iioropble paccqll'tar'IH H H3l'oroBllttr pt3 nalo$auosutx
uJIeTIOK SU.rmlp C trtupO(OIt nO,'tOCOiit, OKO,'IO 80ii, lt,rtl JIHHlll{ l) narpna.

Or,saro A,,Ifl r1e,refi acrpo(lllsllxu Qa,rlrp Aon)I{eH o6;laAarl lo.locoii
npolycKar{Hx ue 6onee 10 A, ec,,tH I.lil{eTb B BHAy tlCCJIeAoBaHNs CoIHI1a

(npory6epaHqeR, Iioponu) r JIyqax rv.'oo iloAopoAHbIx ,rxiruft (l-1" ra He),

,ru6o xopoHaJ'rbrlbix ,'tnsur:i (637'! u 5303), nv6o rarux'HIl61'41 Apyl llx
AocraroqHo I{ureHCptIJHsIx xpolrocrf epHlix nusuii.

,IierOrr 1947 r. ilrbl ttpeAfll)vHslILI nOIhIrliy paccqllTaTb H H3rOTOBI.lTb

H3 OreqeCTBSHHOt O IiBallqa uureptpepCHIlnOHllo-rtO,Tflpll3all.rlOHnutfi Cse'lO-

rfU,rrtrp C nonocoft IIpOnyCIiaHLix, r1eHrpaposaHHo!'t Ha uau6o"rlee rlHreH-

cr.rBgyio BoAopoAnyro C-.,iauuto (i' 6563) B cre(rpe Co",ruqa. Pa6ora 6ot.rua

Haqara oceHi,rc 1947 r, LI 3al{oHqeHa oceHr,}o 1948 r. EyAl'ull [ocraB'rleHa

y HaC BrIepBbIe, oHa IIpOxOAH/'Ia B tlopxilKe SKCirepLl[IeH'ra,/IbIIOI} pa6orhi,

O[]rcaHrre r{ pe3y/tbTarbl I{orOpOii r,lClt'y't' IIpeACratsLITb llHTepeC Kal( l(JIf
oITI{KOB, TaK H AJI'I acTporlo}IoB,

[J Ouaqne Or CBeTOOH/IbrpOB, ttolyqaeMblx C llg]loqbro KpaCI{TeiIeii,

uHrepclepeHuuoHrro-uoJrflpH3au,HorrHbre cBerocpa,rsrpu rIoAAalorcr [peABa-

pr.rre,rrbr-roMy pacqery ua arc6yto I'tHrepecyloqylo Hac [oJlocy lpouycl(aHl'Ifl.
Itax nOXaSuBaror paCqeT H H3NIepeHHf, oHlI lIMeloT [ponyci{Hyro Cloco6'
HOCrF,, Btl6rrie AocTaTorIHyIo nJrtt :cpQexrunuofi pa6oru c HpiNIH Kali

B na6oparopuH, rar LI Il o6,'Iacrn $trslrxn Conuqa. I(polle rolo, HHTep(le-

per{r{EOHHO-nOJIrrpLI3aUUOutlstii CBel'OdlHnbrp NIO}1(eT 6strr H3lOTOB.rIerI

Ha BeCbMa y3Kylo IIo/IoCy [ponycKauaa. flpil raKoft x(e uIHpHHe IIo.rloCLI

npo[ycxaHr.rr {-ru,lsrp LI3 Kpacu'te.rlfl, ec.rlu 5u oH ftlol 6bITb ocyxlecrBJ'leH'

ilpo[ycKan 6u no KpaiiHeii Mepe n l0 pas iueHF,ue cBera.

s 2. IIPrrHrIrrrI [EtriC'r'RI,Ifl ,I PACTIET

flpuuUxn AeficrBHfl upu6opa xopouo H3BecreH u Moxer 6url 6es

rpyAa rrouflT K3 paccMorpeHnff sn',tesl'tli rlor'IflpH3aIIaa v HurepfepeHIlI{H
B nJracTHHe AByfipe/Ioil{nrrcqero KpHcTanna KBapl{a I{nH uIIaTa, HaxoAfl-

u(eftcfi MexAy,4,ByMfl Ilonrlpusaropailtu. Bocnpol-l3BeAe]I BKparqe o[ucaHHe
gTOfO flBnenuq. flycrl . [nocKo-[onspll3oBailHbl]i ' ,'Iyq naAaer HopMa4buo

K rpagr.r .{,Bylpe/IOMIqIOUIeII KpHcTan"[fllleCrOlt [,[aCTI{HLI, BbIpe3aHHOLi taK,
qro ee rpaHH rlapan/IenbEbl rJIaBHoft onrur{ecKoft oca KpHcranna.

Ilycrr OA ($wr. 1)-naupan./Ieul{e Kone6aHl'Ift raAaloqero fiyqa' aOB
u OC - HanpaBneHxr tnaBHotl u no6o'{Holi oceft coorBercrBel{Ho; o - yron
MexAy OA u OB. Ecru acostuf-Kone6aHl{e B rlaAaloqeii BoJIHe, ro
npH BxoAe B [nacTHIIKy 3rO KOJIe6aHI'Ie pa3AeJlflercfl Ha ABa, oAIIO npo'
acxoAHr B HanpaBneHal{ rnanuofi oca, a Apyfoe - B Ha[paB,'IeHEH OCH,

K Hert neprrerAltKynffpHoft; ora Kone6aHI'Is 6yAyr

x:acos(l)/coso,
J, : fJ cos <,llsin o.



Bnu4y pasnurJHrr cxopocl'efi pacrpocrpaueHHrr Hnil [or{a3ale,neri ]lpeJroM-
Jrenxfl po v v" A,rrs o6brKHoBeHHoto u ueo6uxgoBeHHoro nyqei.i, no BbIxoAe
H3 nJIaCTHHLI BO3HLIKaeT pa3HOCTb QaA
Mex(Ay oruMu xo;re6anusur.r, rax qro tto
BbrxoAe 6ygeu HMerb

.\t : (L COs tol COS T,

!' -.= tt cos (uil f 3) sin z.

Eclu aru xo,rle6aHntl IraAan'r BHoBb Ha

noJrspr-r3arop, HarrpaBneHHe xo.ue6auur'i

B Koroporyr OA' cocraBnrel' yroJl Ia
c HanpaBJreuHer\{ OB, "to pesyJlbrzpyro-

uee ro,re6asge no BbrxoAe rz3 rlo-
nspH3aropa 6yler );', cos'r!) + y',sin zer.

I,IHreHcHsHocrb ororo xo"rye6auuR 6yae't

Az : a|{cos'(o - zu) - sin2ts sin2<asin'}} .

A2 : azcos'|,

a AJtfl crperr{eHHbrx: A2:azsln'z} , il Kapruua'oAI4HaKoBo KoHTpacrHa

e o6oux cryqaflx. flpa ,ap.ro41 or napanneJrbHbrx K cKpexreHI{bIM
HHKOJlflM B STOM C/ryqae NrbI tloJryqaeM AononHH',tenbHbre r{BeTa no oTHO-

ureHraro K HcxoAHbrru. Ecnn d-ro;l:t\uHa nJIacrHHKrr, To pasxocrr Sas

(2.r)

B c,,ryuae c(peqeHHbrx [onsp[saropoB o-7Q): 90o u A2: az sinz 2o sn']',
a B cnyqae rapaJrneJrbHbrx a - 7a: 0 n A2 : az(t - rin'2o sin' |) .

Be"[H.raHa I aasucar or AJIHHrT BoJrHbr, r{ ec.[u yton o or.{uqeH or 45",
ro nau6olee r(oHrpacrHarl KaprHHa unrep$epeHrrllx ttpa [aAeIIxu 6gloro
cee:ra 6y4er BHAHa B c[exTpocKo[ rrpu cKpeureuublx HE(oJ'Iqx, a HaLIMe-

Hee KonTpacrHarr - [pr.I [apan/reJrbHux. Ho tlpx yrJle t : 45" MbI HMeeM

Anfl napa/rJleJrbHbrx uur<onefi :

E:2n( ! -.,0 \:n'!!.
\A/l/o AtVr)-'" 

^'
rAe tr-A/rr.rHa Bo.rIHbr, a p : po-pe-ABynpenorvr./IeuHe,
KBAPI{A IOTOXI4TEJIbHO, A AJIfl IIITIATA _ OTPilIIATENbHO.

xo.u,a f:Vct_m\,

(;lrr. 1. Pacno,,roxeune oceii trplrcra.r-
na Ir HarrpaBireHr.rfi no,upnsaquu

n ponopuHoHa,{bHa BerHr{HHe

(2.2)

(2.3)

KOrOpOe Afifl
Ecru pasuocru

(2.4)

r. e. paBHa r.leJlor,ry rlHcny Bo,/IH, ro IIpu napaiLTeJIbHL,Ix HHI{OJitlX BO3HH-

r{aer HHl'ep@epeuqrouHE'rr? MaKCHMyNT irHTeHCHBHocrI.I; ecnH

T : (m *'/r)\, (2 5)

ro 6y4er I{HHHMyM HHreHCHBHocru. !,.nn cKpeIqeHHbIx uuro,ryeii ycnoBus
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(2.4) tr (2.5) nouenfliorcr po.truu. flpn I]aAeHHH 6eaoro cBera creKrp
Br,IxoAflueto r{3/ryqeHnr 6yAel cocroflTb r.Is or.4enbrlblx cBerJIbIx noJloc,

pa3AeneHubrx TeMHbIMI.I flpor{ex(y'tKartll. Cser.llble flo,'tocbl 6ylyr AnrI rex
BOJIH,,q,.rlfi KO'lOPbIX

)'- Vd, (2.6)

a Tetrrlble [o,Ilocbl pacfloJlalarcTcfl B NIeCTaX CneI(Tpa, lAe
,l': 7*n1 Pa' (2.7)

fl,racrur:a 4eot:ruorl ToJIxl,I{Hbr 2d uexxy rapa,lneJIbHLIr;H HEI{o.ftrIrttI,

Hpor{e cBerJrr,Ix noJloc nepeofi n,lactttglt d, AaeT eu{e cBeT,'lble noJlocbl

B TeX I\IecTaX, rAe [I]'1enflcb TeriHbIe rIoJIoctI nepeofi rt,{ac'IuHL]. Taxu,.,t

o6pasonr, [pr{ KaxAo]\r yLBoeHLru roirrlHHbl r{epeAoBaHue NaKCIixIytvtoB i'l

r\rgHHMyl,roB craHoBI4TCH 6o"rlee qacrbt[I, irpHqe]t qI4c,[o reNlHbix no"[oc

MelKAy rrepBor{aqa.[bHblMH cBerJTLrMI4 IIo,(ocaMH yARaLIr]aercs. Ec.tll renepb
cJToli{Et'b 6/roK, cl{airenI, HS Tpex [.{acrl'lH, Ka)I(Aafl I43 I{oropb]x B ABa
paBa ro/itqe npe4u4yqeli, c nonspt't3aropar{a Mel(Ay IlHr,lLi rI rIo Kllaflt\{

6,roxa, ro peBy,'IE,l'Hpylolrree Aeficlaue cBeAercrl K Tor{y, LIro B ctleKTpe

COXpaHflTCTI TO,'IE,I{O y3KHe CBeT./Ib}e IlO,'iOCIi, Ila3,ll,e,1eHHble UlHpOi(HMH TeM-

HbIMH npoilre)r{yrKaNrH. 3rH cserruie lloJIocbr pactror'IararcTCtI LI]rer{Ho B Tex

NrecTax cIIer{Tpa, rAe Bo3t{?tI(ator MaI{cH}tyM[J 4,nn nepnoft, cauoii rouxofi
rIJIac'rHHbI: rrrHplrHa )I{e grHx rlo,[oc upu6,ausure.tsno paBl{a paccTosHlllo

Me)KAy Mr.lHrrMyMar{rl B caNiofi ro,rcrofi ns n.[acTI{H. Ecau renepb Hexe-
JIaTeJIbHbIe [O.{OCLI [pO[yCKaHI.{, yAaXHTL C IIO]Iolqr,Io O6utruOrO cpunsTpa

H3 r(pacr.rreJlq, To cocraBuol2 6"tor 6y4er IIpeACTaBrflr; co6ori ltoHoxpo-
Marop, npouycxarour,uft ,[ocraroqHo y3Kylo nonocy H ttpHroAHr,Itt A,rs
HerrocpeAcTBeHHofo ua6lioAesuq o6lexron B NrolloxpoMarHqecKoM cBere.

Herpyano gaitru Bblpa)I(eHue A.IIfl I'IHTeHcrlBHocrI'I l{3,'Iyqellufi, IlpouleA-
luero qepes Sursrp. Ec;rn ^Io - unreucizBHocrb flaAalou{eto I't3"IlyqeHI,Ifl,

To flocJle rrpoxo)KA,eHHfl qepes nepByio rltacrl{Hy, colJIacHo (2.2), uure.u-
caBnocrb 6yaer

/r : 1o Cos2

aHarotHr{Ho, I{HTeHCLrBHocrb [o BbrxoAe us nropoli rr,[acraHbr 6yaer

Iz: Itcos') 
'

a ,4,nr{ Bcero 6JIoKa ws n [.[acrr.rH 6yaev r.iMeTr,

Do.
2,

In: In-r.o.'8nf' :/oCosz ) "o.'$
3'qecuBerIurrHHbI 

+:* \:rPnt

' . 8n-t
cos" , (2.8)

(2.e)

uHrepQe-rAe Pn- pa3Hoc'Irr xoAa, Bbrpax(eHHafl qr{cJlor{ no.nu (nopn4ox
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peH(Hn). Ec,ru o6osuaqurr qepe3 d, ro.nulnny nepaoilr

IIJIaCTI.IHEJ, TO

dn: 2k*'t{ r, P k: 2o--'p'

u $oprvty,rra (2.8) uoxer 6um raKll(e 3a[i'IcaHa B BI{Ae:

In: Io[costprcos2rrp, ' . . cos 2n-tnpr).'

Herpy4uo cBecrrr ery Sopruyny x rar<oii [5]:

(cauoii roHrori)

(2.10)

r,:tf;*ril1'
BrJpax(er{r4eM nnfl r{HTeHCHBHOCTH CBeTa OTCpanuarra ery Qopruy.rry c

jaLI$SpaxquossoIl perrerKu

1:1,[-+],[r#]"
I'AE

: f dsin o,

":+(dfD)sin6
3Aecr N - quc.no rrrrpr.r-
xoB n peurerxe, r/ Ll

d+O*[ocrosHHbre
peIIIerHr.r. Mu Br{AtrM,
rrro QH.nrrp ws n rrra-
CrLIH SKBrIBa.tenren 4nS-
Qpaxqronuofi peuerxe c

vLICJIOM [rtpuXon 2o, a

BropErrHbre uo"rrocu (@rr.
2) paBHocurTbHEr BTopur{Hr,rM MaKCHMyMaM. Hanpu,l,rep, $u,rrrp E3 8
,rlnacrr.rH (cu. uu;re) er{Br.rBaneHreH perxerxe c qricJroM nauvrfi 256.

Louycruu, qro Hac HHTepecyer Srz,rlrp c nolocoft [porrycr(aHr{fi [,iln
HarlepeA sa4annoit Bo,rrHbr ),0. Tor4a rrJiacruHa rolull.trofi

n _ ).0_ 
(2.11)',0 - F(tro) '

cor,rracHo (2"6), 4aer Hyxuyro Har{ [o/rocy ltpH pa3HocrE xoAa B o,qny
BOnHy io; ec,ru [,[acrHHa roJrrqHHbr d,p traer rry)r(Hyro [onocy flponycKa-
HHfl ttpu pa3Hocra xoAa B pr]0, To no,rro]r(eHrie cBer,{tlx ttonoc B crlexTpe,
corrracr{o (2.6) ut (2.11), Aaercs Sopruynoii:

Qur. 2. Kapruulr aurep$epeuqlrrr B nJracrr{Hax d, 2d,
4d r.r peay.lrrupyroulafl traprr{Ha B cocraBHoM 6lore

H3 Tpex [JracTHIr

(2.t2)^*:*-.*# : | *1r1ffr,;
m-1r2,,.,rpp,,..,

rAe , (f) : p.(r)/ rr.(io) - orHocurerbuoe AByrrpeJ'rorviJreHrre, saBacflrrlee or
7
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A/rlrgbr BO,1H6I, - AHClepcgfi ABylipe IIOMfieHHflt A drt AOiIll(HO 6U1'l pan-

HO phdo. Be.[H,{Nua do gnn AaHHOTO KpACTanna ecrb BeJInqHHa IIOCTOflH-

Harr rlpu 3aLaHHOii reM[eparype. flO.nONeHue no/IOC npOnyCI{aHI4fl, KaK

6U,rO CXaSaHO, OIpeAeJIfleTCtI IJIaBH1,IMH MaKCI.IMyil{aM[, T. e. TeMI], KO'rO-

pbre p.aer nepBarl (&:1), CaMaf rOHKafl [JIaC'lHHa. Tax rax 3ra IL[aCr].IHa

AOnxHa /laBaTb CBeTn)/lo nonOcy IIpH i': io, TO A'/LI Hee TOJIUI'I4Ha

d 1: Prclo, (2.13)

r,[e /r - Ue/IbIfi nOpflAOI( LiHTeO$epeHUIlI4, COCeAHHe lJIaBHble NIaKCHMyI'Ibl

cflpaBa u c/reBA 01' HHrepecyrcIl{el.i Hac IIO,'IOCbI, COI'IacHo (2.12), 6yriyL

i',: v!1)'0, L: ,#r tr., (2.t4)

ecnr rpege6peus Ha lvirlloBegrle AI4CnepCI4ell AByrpe,rlorlJletl11fl . I4s (2. 13)

n Q)\ x{bI Bl.t[ltN{, tITo )I(e,'lareJlbHo H]vlerb ro/iulI'IHy d, no Bo3l\'Io)I(Ho-

CTH NIA,IIOii A.TI'I TOIO, IITO6II IIOIOCE,I rrPOII)TCKAHIISI 6gNU PACCTAB'IICHbI,

lIHpOr{O H Te}{ CaMbtM MOr.rtH 6ntrl fiSO,lupOBaHLI nOOqepeAHO O6bIrIHbINll,t

tpu.rlrrparrlu C txupOKOfi nO;IOCOI?. HanpNIraep, AJItt Ho-,rltUui'r BOAOpOAa

(io=6562.8) npu renrnep{r'r)/pe 1B"C uueev

g':9,03'10 3, do:0.07268 rru. (2.15

IIpaxruuecKH rpyAHo LlsloroBttrb trJlacruHy u3 KBapua (reu 6o.lee -
r43 ulgara) c ro/II{HHoii uenee 0.5 MM, IIooro^U dr ldo npaxo4urcl BbI-

6uparr 6o,nsure 7 . C Apyrott cropogll, tIpH pa3Hocrtlx xoAa 6o"lee

60 noru, lInH 11pE dr]-4.5 un.1, t,rIaBHbIe no,locbl y)Ke orcrogr.{pyr or

Apyra He 6oree qeNI Ha 100A s I{Hrepecyrcu,efi Hac crel{rpa/IbHofi o6,ra-

c'fH, H ux r.r3O/IiIpOBarb o6blrlHuu cpurlrpoM yx{e rpyAHo.

HarrpOran, IIbIIOAHO uMeTb ro/lqllHy nOCneAHel'i tX-ii I,'IaCTI{HbI IIO

BO3xrO)r{HOCTIz 6O,TbI[eft, tat< KaK IIIvpUHa nOrOCbI nponycl{agfll n Qull-
rpe, tpy60 r.oBops, o6parHo npo[opugoHaJrbga ro.[rlr,rHe dn Catttofi ro:n
c'roii rrJracrr.tHLI. !,eiicrnurelr,no, aHa.IIolHqHo (2.12) I{NIeeM $oplty,'ty
MilH[I]vlyMoB

o d,.
\m: 

2,71 r l.r()'),' ro; m==1,2, .. ., Pp,..., (2.16)

q3 r(oTopor? IIoJIo)I(eFIHfl npH,'Ielarclqux I( tro llIlHHlvlyNIOB B II/lacTIIHe dri

cyrb
(2.17),

r)\e Pn: d u/do. Tarcnu o6pa3oM, lro.,rlHafl 1I]I'IpHHa (npu p, 6o.nlruou)

Ar=* : *^,. (2.18)

flpaxruuecrn rpyAHo HafirH oAI.IopoAHhlt? uoHoxpucraJln KBapqa, rlro6H

CAEJIATb INACTHHY TO./IUIC I5 CU I.I I{MCTb TIOAHYIO IIOJIOCY IIPOIIYCKAHHfi.

{,: ffi,\o; \z : Io,



yNe 2 A A,rs rruHtu ll*. llltlar [o3Bo,{r{,[ 6tr npoiirra Aa./rbue B oroM
HaIIpAB.rreHr.rH, uo o6pa6orxa 6o,rylrurx r(pHCl.aJLrIoB IpeACTaBnfleT 3AeCb
cepbesHr,re rpyAHocru. IIoerouy IIpI4xoAr.rrcs nw6upart oIITr.rMaJrbHrne
ycJroBLIfl, npu KoTopHx IIII.IprlHa nonocbl nporrycr{aHr.rs Mr{HHil{ar'rbHa,
a flonocbr Mox{Ho H3onr.rpoBarb c noMorqbro crerJraHmux rfa.ntrpoa.

Tar KaK BoAopoA AoMLtHIrpyer B xEvrHrlecKoM cocraBe coltgeqHoii
aruoc$epu, a rpusuuecr(He ycJroBas raM 6,naronpunrcrByror ero cBeqeHlrrc,
BOAOpOAHbTe ,'rlrHHr.r B CIIer{rpe co,ruqa flB,rrflIoTCfl oAHHMr.r Zg uar6o.nee
HHTeHcITBH br x. rIoaroivr y cy-
xrecrBeuno HMerb $u.rrrrp
c yarori [o,'rocofi rpolryc-
KaHHfl , ueHTpltpoBaHuofi Ha

uan6o.lee HHTeHcLIBHyIo B o-

AOpOAHyIO ,'IIIHI4IO Ho

(i\ 6562.8). Cro,rs )ffe cy-
urecrtseHHo 6sI"no 6u IlMerb
rronochr rrpouycraHas, s o6-
Jracru H- n K-.utaHsii xa.nr-

uirr (il 3968, 3933), r{oro-
pbre, Kat( ri3BecTHo, Becb-

lra lxHpor{H Lr HITTeHCHBHbI

B cleKrpe co"rrteqtrofi
aruocQepu H rrBrflIorcrl
ocHoBHbrMr.r rrpu r43yqeHrzu drusuuecrux flpoqeccoB ua Co.ruqe, HapflAy
c Bo!,opoAHbrNiH ,,IHHlIguz. OAuaI{o, ec/TI.r ne npta6erarb I( HIrKo;IqM, Koro*
pbre Aenalor r.pu.nsrp upesauuatlno rpo\{o3Ar{HM, rroKa rrbr He rrMeeM no-
Jrrrpor{AoB, o6raAarour,ux neo6xortplMbrM rrponycKanuelr s o6racru H- n
1{-nvsuil. B rracronrrleli pa6ore lrlt orpaHHrrur'ruCb pacrreroM lr H3roT'oB-

,'IeHHeM Srz,rrtrpa roJrbKo A,{r BoAopoAuoii tnuwr.o. 17,, r4cxoAfl H3 pa3Ho-
crn xoAa r nepaoi'i tLTacrHHe d.1fdo:9 so,rHala.

flpn pacuere, u3roroB/reHHr{ H rzclrhrraHr{rx Kr]aprleBsrx rr,racrns neo6-
xoAHMo yrrr.rrrrBarb: 1) AHcriepcHro AByIpe,rorrJreHufl, 2) 3aBHCHMocrb

AByflpeJrou,rreHr4rr or reMrreparypbl, 3) sanzcauocrb floroxenxfl [oJroc or
ns6urra p roJ'rIiIHHe xnapqeeoii fr,/racrHHrir, 4) saeucul,rocrb tlo,rloxeHl{rr
uo,rloc or yr,[a HaKJroHa ,nyuer? r{ HopManr{ K tpaHH r]JracrHr{br, otpaHar{H-
Balou{ylo rro,rre3Hoe nore rfu,umpa. Paccnrorpun,r B"rrHflHHe erux rfarropoe
H cnoco6 Hx yr{era.

,I,ucnepcaa AByrrpeJroM,rreHr-{s, r. e. yBer'ruqeHue p (tr) s cuurorc qacrb
cneKTpa, HecI{oJIbKo cxa3biBaercrr Ha rroJroxeHua rroJroc (oco6euno B cl{Heft
uacra). Ha Sur. 3 npane4en rpaQxr< r.r3MeHeHr{fl ornocr{Te./rbHoro ABy-
IlpenoMneulrs c Anr.rHofi sorHtr. Buqnc,tuu c yqeroM ,(r.Iclepcalr ABy[pe-
noMJIeHufl p ().) no,roxeHue rnaBHbrx Mar{c}rMyuon (n cauofi rouxori u.ra-
ctune), T. e. flor'ioc flpofiycxaHax Su,ttrpa. Mn HCXoAHM H3 ycroBraq,
llro npu 

^0:6562.8 
HMeer Mecro MaKCHMyM npr{ pa3Hoclx xoAa B I

so.ru.tn.

I

Qrar. 3. 14slrerreuue orHocnreJrbHoro IByrrpeJroMJreHHR
c ,u,anHor? noanrr



[,rrr nepnOro ]laKCHMyua c SuO,,re'rOeoi{ cropOHbI Or I0, COTnaCHO (2'6),

I,IMCCN{

PacraaAusafl F B

i.IMeeM Qopiuy"ry:

. d,
),.0 - Jir - *"'r1 p(Io - Ai.,).

pflA, lro Ai. u orpant'tt{I'IBaficI] IiepBbI}IH AByllfl rl"IeHaNII{,

.:r lr
\i l'o 1-'')'o
r''1 - fltr (t.r , _- i.o ( or t '

' ir ().0) t .tJ't. ,/ o

B r{oropoft /luo [1] orycxaer Bropoii q,rreH B qrcJIHreJIe, t11s [./I8 TSHKHX

nruarr", rAe A). - 600 A, KalKercfl pacKoBBHHbIM' Yls srolz Qopuynu
'crporo cneAyer

1 : {, * ry- [,- -.,^;(*),]] ' : lr + *- n,(#),]-' ,

.orKyAa HaxoAHM ),1 : ),s - AIr. Analoruquas Sopnly,ra Moxer 6ura

,orraunu 4tx Ai., H T. r.t a soo6ue .u,.ng &-ro MaKCuIllyMa c Sraonetoaoft
,cTopoHi,I Ot Io nUeewt

1r* : Ir + r", + h - t) - d,(H),_,]'.

BeoAs BentIr{HHy ,:ffi, , *:0, n doP(}'s):}'.' ol(oHrla're'rbuo

nOnYI{HM

AA7.: (2.1e)

3Aecr,3rr ao 3r.a $oplry,,ra ro3Bonrer rroc,reAolta're/tt,Ho IrbItlHc.IIH'rb

nce Ia. LItzc,ra (*)--l rlorlyrtarorcfl nyrelvl rpaSnuecxoro au$$epeHIrI4-

ItoBar{Hf ras rpunoii srir. 3. B pesylurare Heci(o,'lbKo A/IHHHoi.r sl,tqNcJIH-

re.nr'goft rlpolleAypbl i\{bl t1o'ryllfle}'1 cneAyloluue Anl'{HbI BoJIH rIoJIoc npo-

riycKaHL{fl:

i.nr : 6563, 5948, 5446, 5025' 4668' 4362' 4099 a' (2'20)

Mu nN4t'tu, uro KpoNie [oJIocbl, ueHrpl'rpoBauuoii Ha Il*' cpu'ulrp

r4Meer [o/rocbr, Aocraroqtro 6rHsxue K r-lI4HLIfl]\I BoAopolzl Ily (I 4340) u

Ho (I 4102); ueHrplipoBKa rlo,loc Ha 3rl'I rtuHr4LT Mol'ila 6u 6ltrr' Aocrllr-

Hyra ttyreM I'I3NleHeHHfl relrleparypu (cna' uuxe)'
Ilo"norreuue nllrepcpepenquonnofi Kaprl'IHLI e xaN4oii, cKa)KeM' tlellnofi

IIJIaCTpiHe KBapqa a, cJIeAOBa'l'e/IbHO, IIoJIOiKeHI',Ie nonoc IIpo[ycxar{Htl

rfz.rlorpa B qe.rIONr r.r3MenflrOrCfl C TeM[eparypoii 6.tarOgapa SaBIICI{I\{OCTH

r{Bynpe,,roM,Te}Infl or reMrleparypu (nauo a HeflBHo, r{epe3 TJIHHy no'nuu i')
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LI gaBnctrMocruroJIUrHHbIfr-Il nnacrvHH, d,p:)h-'d, ot reMfieparypbl. Co-
r"rracHo Sopuyre (2.6) nnreenr

a ), :+ 
{t 

u, * dAp+ a, * o^ 
},

or*yAa, 3aMeqas, rro"'")t pdt:L, nonyuunr

AI _f1 Ld, I I Apl LT
), : ta, T7- -r ri o7l, -fTq '

'r- t, aI

Vseraqeuae reMrreparypbr Ha loC BeAer r( yMeHbrueHr.rrc p na 1.14.10 0

Arr
[ti], rax uro ffi: - f .i4.10-6. floerovy, cor,{acHo (2.15), 6y,Uer

P (io, 7) :0.00903 - 1.1+' 10 6 (f - lB"), (2,22)

I{ ocHoBHafi Bennr{r,rHa do (2.1,1), oflpeAenflrou{afl roJirquHy BCex KBapqe-
BbIx fl.ryacraH, saBHCr{r or nu6opa reMleparypu 7, npn xor:opoft npeAflo-
Jraraercs IICnoJIb3oBarb @Nnrrp. Mur ru6pa,rn reMreparypy I: 36"C,
I,IcxoltJ H3 MaKCHMaJrbHbrX TeMrrepaTyp, r(oTopbre BoSMo]r(Hbr B rroMerrleHprH
B /IerHee BpeMfi a Kpunny. 3ro Aaer Ara )., : 6562.8 3HarreHke p (36") :
:9.0095.i0-3 a do:0.0728. 3ro suauenue do n orpeAenfler no Qop-
rrry.,re (2.10) (rle il:9di rorrqr.rHbr ocraJrbHbrx r.racrr{H rrpH pa6oueit
reMreparype 36'C. Onu npuneAeHbr B ra6n. l.

Ta6;ruIta 1

Toarqrira IcB&pqeBrrx rlJr&crtrIr

dp (36') | dk Qs")

l r".n"n"ru,rurn

I rorotu.a
T : 3\', do: 0,0728

0.656
1.311
2.622
5.245

I 0. 490
20.980
4 1 .960
83.920

0.655
l.3ll
2.622
5.2"14

1 0.487
20.07i
4 I .950
83.900

0.655
I .311
2.622
5.245

10.,i85
20.977
41 ,952
u3.90'.1

(2.21)

(2.24)

ph

I
2
a

I
5
6
7
B

o

1B
o{)
72

144
2BB
57b

1152

Ecru upa reMreparype I rotuli.rua ecrb du(T), ro Anfl reuueparypr,i I'
oua 6y4er

do(T'):dn(r')+*- (t" -t'):rtn(t') [,*,], 
tr!;t ,-r)1 . e.2z)

r ld,
Be"rysqnna ai -oi :0, ec'rb repiurqecxuil xoeQ@aqaer{r pacurpenu.,r

KBapUa [epfleHAr(ynrrpHo K orirulrecrorl ocpr, roroptrfi A/rs rlHrepecyrcu1eto
Hac Ar.raraBoHa reMreparvp paBeH 13.70.10-6 [71. floororry

d r, (T') : dn (T) [1 + t .37 . 10 s (7" - 7')).

1l



Ecnu o6pa6olxa
a T:36", ro

r,[acTr4H npoH3BoAHTCg, Harlpl-lMep, lipl4 reMnepaTylle 18"

dr, (18') : 0.999753dh (36'). (2.25,

3rH eHaqeHus d.t, llplIBeAeHbI

ua loC u3r\IeHeHllfl Teuneparypl,I HMeeM

H BEJIHIIHHA

B Kpacuylo cropouy. AJII
u, couracHo (2.11),

1. Taxuu o6pasou, npn 1:36"

f :+ 1.26.r0-r, 
oft:t.BT.to-l,

44 + o* -- .. 1.12.10 4,
tl1 ' t, I

rIpHr{eM 3Ha( MHHyC COOTBeTCTByeT yBenHr{eHH}o reMfleparypbr, a 3HaK

rrloc - ee yMeHbrueHHIo. Cor.uacuo Sur. 3, MbI I'tMeetll

r lo /dr.\ _rr-ffi(rTr,:I -lo
C.{eAosarerluo, rloJloca, IIeHTpI{poBaHI{afl Ha JIHHI{lo Ho, trPH

rype 36" cABuraercs uplr H3MeHeHHH reM[eparypbl Ha 1oC rar,

AAt : + 1.042.10 a unn AI: +0.68,\.

Taxuru o6pasou, rtpu IIoBbIUteHHH reNilleparypbl no.[oca nponycxaHl'{fl

clBr4raercrr B cHHIOIO r{3CTL, CIIel(Tpa, a IIp]I IIOHH)I(eH[II'I - B KpacHyIo
qacrb Ha Berur{r.rHy oKoJIo 0.7r\ ua l'C. 3'ror naru pacqe'f col/Iacye'rcfl
c AaHHITMLI lTuo n 3saHca. flerrur criepBa ]Iaue.[ cABIrl tronocbl 0.82 A
ua 1"C, Ho 3areM, ttocJle HCc,{eAoBaHar o6uapyxtu/I, qro A).:0.7 ir/1"t);
oH ir(e HarueJl Aa.[ee, rITo oror r<oe$Suqaen'r reMneparypHoro cABura

HECKO"IIbI(O II3MCHflCTCfl C TEMTIEPATYPOT [B], BO3IIOIXIIO, qTO CYU].ECTBYCT

TaK)Ke I(o/Ie6aHLIe aroit BeJII'IqI,IHLI B 3aB14cpIlvlocrlI or MecropoxAeHUfl

KBaprla. Pa.:nocrr Mex(Ay reMneparypoli, upll xoropoli SH.mrp AonxeH
pa6orars (36"C) H reMfleparypoii nos4yxa B ,la6opalopl.lH, rAe H3roroB-

Jrsrorcfl rrJracruHbl, 6y4yuu yllHoxeHa rta 0.7, AaeT qzcro aHtcTpeMoB,

Ha r{oropoe HyxHafl HaM no7loca AoJIxHa 6Lt't'l c!,BllHyra B l{pacHylo
qacrb o'r BoAopo.q,Hoil nu,sttu iJo, ror4a Aoc'lulllyra [paBI'IJIbFIafl T0JII]II'IHa.

3ro O6crOnreJrbcrBo AeJIaer BO3MoXHL,It{ C[e(TpoMerpuueCxuli KOHTpOJIb

lr3roToBnrrel,nnx IIr,IaCrHH, Aall(e 6eS tlx TepMOCTaTHpOIIaHHf 4,rr pa6Oueii

reMnepa'rypr,r @ullrpa (cu. Hnxre).

PaCCuOrpunr Telepb BIIV.IHLIe E36L,IrKa B TOJIUIHHe ,t-ti nnaCrltUr,t L.tlt
Ha roJroxesue no,uoc. I,{s (2.6) orIeBI4AIIo, rlro H36bI'lox Ldp BblsblBae1

cMeureglze crer',toii nonocbl:

A).: pL (I) Ad7,

Io 6y4er dp : tndo

(*), : t'o.bz '

reMnepa-
qTo

12.26)

,t
m

HHrepecyrculefi uac noJlocbI

A). ad n

7.0 dh

12



Tar xax uuprHa ro,,rochr e t-ft nracruue /laercn Qop.iuynolt (2.i8), ro

=13.7 
L.dk,

u ag6uror B ro.[qnue na lp BeAer K cABHry floJrocbr

AI :- 9'613751' 12.27)

Hanpuuep, ans 6-11 fl,rracrllllbr c no.nocoii rrrnpr.ruoro 22irero 4aer 0.3A,
a r.Jttr 7-fi ntac'rur{br c rroJrocofi e 1l A elo Aaer 0. lSa u r. n. 'lar rcan

TeMrreparypa [paKT[rqecKu He Br.rr.rqer Ha Be.rrurrr.rHy AI/B]., 'r'o llpn cneK-
rpanbHorr KoHrpoJre scsKllii
CABEr rroJrocbr, flpeBEilxarc-
quii reuneparypur,lft cLBHr
0.7 (T - 7"), cBr.rA,ererrb-

crByer o Ha.rr14r{rrr.r rzs6Hr-
Ka B Tonrqurre. 3ro 6u,ro
YIITCHO NPI.I H3IOTOB.TICHI-IH

IIJIACTHH.

3aguculrocrt no,toxe- '
HHrr rro,[ocbr oT yrna Ha*

r(JroHa ,tlyvefi nroxel 6rtrs
uo.[yr] eHa H3 paccMoTpeHHrr

r.r3oxpoMarHqecKflx Io-
aepxuocreii e Aeyrrpe.,ro),r.'l'Hr'
,'rsrox{Hx KpncranJra x. P ac-

{. K sasficuMocru noJrc)Keurrfl noJlocbr or ytna
Harnoua ayuefi

rMorpaM KBapqeByio r/racruHKy (Qur, a) , rpaBarr r4 reqas, rpaHH xoropoft
napannenbHbr onrriqecroii ocn r(pucranna (oca Z), Ilycrt ry.i .S0 pacrpo-
crparrsercf no EopManH r( rpaHrrM (oct X), .ryu s Ha(.rroHeH K HopManr,r
,Ha yron &, d BHyrpr.i Kpr.rcra/I.ra ua yrot p, N o6pasyer B rrJrocxocrr,r
npanoft rpau[ yro.rr 0 c ocbro Z no sbrxoAe r..ra rr/racrr.rHbr. Mu uxeeu,
orIeBHAHo, a : pP (cr - va.ault yro,rr). Ecln 4,,rr ayua So lrMeeM MaKcE-
MyM npr.r ),, : 'p.d. / m, ro coorBercrByrorqnfi MaKcr.rMyM Anfl nyqa S 6yaer:

).r:tro(t- ::cos20).'\ 2t, /'

rAe p -cpe4nzii uor(agarenb [penoMaeH:,1.fl l\Jrfl, o6uxnonegHoro H ueo6u-
I{HoBeHHoro .nyueft, pauuuft 1.547 (cp. [2]). Hau6o.rrrruafi c4nar (npu 0 : 0 E.u.r
12) 6y4e.r

: 1r;}l 
=._0.209$2 (2,28)

Kar BI{A,M, cMerrleH,e [po,cxoA,r n S*o,,reroryro cropoHy, [ogroMy
ycraHoBKa [.[acrr{Hbr rro HopMa/Ih }( nyqy ocyqecrBnflercrr BecbMa
xlpocro, rlyreM noBopora ee Ha MaKCI'IMyM orKnoHeHHfl noJloc

13

a), 
- 

Adu

8). : do

34
)'o

--TR 

I l,/--)E-. ---+.--.L.I
I
I
I
I
I

--- --- --(\\
\ \\\



R r(paciryrc cropoHy, Hanpunrep, A.lN lo:6562.8 Mbr [o"[yqaerr npH rro-
Boporax u,a 1,2 u 3o BeJrr.ir{r{Hbr Al=2; 4,5 u 7.Ba coorBercrBeHHo,
a cABr4ry Ha oAHy rro/rocy, Ha[plrMep, s 7-fr, lJracruHe c urupuuor? r]oJro-

cr,r llA coornercrByer d"=5". C oasorl cropoHbr, oro ,u,enaer Bo3Mo)I{-

rrbrM IleHTpnpoBXy ttonocbr [porlycxaHlls Ha /rur{Hro H, c rouou{bro [oBo-
pora Bcero Sa,rrrpa; raxolt noBopor 4erlctayer rax xe, t<ax cMecru'I'enb
lwuuft B crrer{TporennocKone. 'Iaxuu o6pasou, c noMolr1blo floBopora ]ioxHo
rpy6unr o6paaou onpeAe,'Isrb nyr{eBble cKopocra. Tax KaI{, c 4pyrofi
cropoHbl, r4HTeucuBrrocrs "uyueri, napailne/rbHslx S, yMeHblxaerca ()'o yxe
rre B rleHrpe nolocsr), ro Mbr 6yaeru Hlrerb IroTeplo KoHTpacra npil ua6.nrc-

r,eHliflx npory6epaHuen (NureucueHocrr HerpepbiBHoro Sona He yrleHb-
Illaercrr npH He6o.nr[IoM tloBopore). IIpr Ma,'ri,tx c4 I4HreHCuBHocrb Ar'ts
Rcero @u'trrpa npu 7' 

;1,, iiT.il,",.::;,l": 
$opuv'rror:i r2l:

'\ 4,Ll "' / '

KOTOpaf L/rfl OCBeirleHr{fl rrapa"[reJIbHbIMIllyr]aMI.I AaeT pacnpeAeneHHe

uHTer{cuBr-Iocru B pa3,rrurrHbrx roql(ax troJIs. l\ts Haruero @arlrpa, rAe
pn:1152 ao.luu, yro"rr 0 He AoJIiKeti npeBocxoAl'rrl io.1, uro6u se 6uno
sauerriort trorepr{ KoHTpacra. !,"rr iprl;ltrpa, fioMeut.er{Horo B cxoAtlule}Ics
nyqi{e Bo3Jre Qoxyca, coorBercrByroqarl cpopuy,rla AaHa 3saHcorv [2] :

/oo' - Pn .r\l' : l, { f - 
:'\ :l 1" 

o' l'

rAe c{1 
-IIOJIOBHHa 

ylr'IoBOlO pacrBopel{Hfl (OHyCa .lyuet:i. Ltts Pr:1i52
Mr{ HMeeM cnelyrcque 3HaqeHl-tfl I' / l r:

cri:0.01 0.03
dlf :1150 r/16.6
t'llr:1.00 0.96

OrcrcAa c/ieAye?, rlro flo'tepfl I{oHTpacra He3Har][TenbHa rIpE orHocl{-

leJrbHor\{ orBepcrlrr{ j- 
" 

,t- , H no,rlesHoe yuloBoe noJle Su.T trpa He

6o,rrrrue 1".9 - 2'.0.
flpn nCtonb3oBaIII4II rluriorpa B CxcAflIIleMCtI ryqKe o6slruonellsuii t't

neo6uxuopessriii nytil'I i{e 6yay'r Hi\'{e'rb' I(aK orMe'i'["[ 3aaHc, Qoxyca
s OAHOTI H rOii 111e ["iIOCKoCru. 3rO BO3ltHKaeT 6.narO4apl He3I]aqllTe,Ilb-

HOii paenaUe nOxagare,reii [penOMJIeHna AJlfl 3TI4x ,ryVeii. PaCCrOsnlle

MexAy Qoxycanau Aocrlltaer 0.04 rvru Ha 1 cra rnaprla. Taroe pagnuqre

fiorycoe Moxer 6u'rr rouneHclIpoBsHo [oBoporoM ua 90" caltott ro,rcrofi

n,Iac'tliHbl OTIIOCHTeJIbHO OCTa,llbHblx, 6eS I'i3MeHeHLitl IIO/TOll{eHIIfl IIO,1fl-

pol'iAoB'TorAao6bl(HoseHnui'l,uy'tserol:i["{acr[IIecl'alioBi'lrcsneo6ur<-
HoBeHHbIM B ocra.rrbllblx, Tax KaI( caltafl Torcrall [,lIacrHHa JII{IIIb Hel\'IHolo

rrpeBblruaeT IIOJIOBHHy uOlUOIl TOJIIqIIHbI, TO KoMfieHcetqlls nOnyqaeTCg

rrorrrH rIoJIHas (pasnuqa n Soxalrnux nJIoCKoCTf x TOrAa CBOAHTCfl

r< 0.04 f 2"-t wxr ua 1 cu xeaPua).

0.04 0.05
1112.5 1/10

0. 87 0.67
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s 3. I,ISrOTOIlJIlrllII{E @I{JILTP.\ UB I(I}APIIA

O6pariErvlca ?e[epb K npoqeccy I{3roroB"IIeHr.Is. IIpu au6ope r{Bapua

cneAyer [s6erars BcqKHx srarc,]eHur?, nysupefi, olrrrzqecKrrx 4norluuxon,
rony6ux Hurerl, I(oropbre ltoprtr nso6paNeulle BC/IeACTBlre pacceflHns.
flpeanapureiibuafl opr.reHTHpoBr(a 6,roxon, BbrpeBariHbrx H3 MoHoKpr4cran-

.rioB oreqecrBeHHoro rnapqa *, ilpox3BoAz,rracb rro ecrecrBenHhIM rpaHrrM
KpucraJrna Ir c rroMorrlbro Konocxona. flpu groM Tor{Hocrb opHeHrHpoBKH

AocruraJra 15 -20' 4yru. OxouqarerbHa,r npoBepra opueIIrnpoBKH c yMeHb-
rrreur{evr oura6ru ao 2' pyru rl.porz3BoAr{nacb c noMolrdbro l)eHTreHo-roHuo.
Merpa, csa6xenuoro noszsaqvr oHuofi xair.repoir, O6pa6orxa opr4 eHrHpo-
BaHHbrx [/racrur-r ilpoll3BoAu/rlicb IroA Ml.rxpoMerp rryreil{ una@onria go
ng6urxa B To/riqaHe 20-30 p. 3areu Harluua,rracb u,rutponra, corrpoBo)r(-

AaeMas crreKTpa.rlblrbrr{ r{o}Irpo,rreNr rlonoxeHIrfl rronoc. Taxoii KoHTpoJrb

rpe6ye'r crrerrpoMerpa Aocrarouuor2 paapeilarcu,eii cuJrbr; Mbr HCno,rrb3o-
Ba./rr crer(rpoiraerp c aarp$paxquouuoii peruerrorl-peu"rraxor? (paapeurarc-
ui.aq cHJIa oKo,ro 20 000), cna6xreusstfi ory.iiapnbrlr Mr.rr{poMetpou ,'x.

fIoc,neAsrafi Iro3Bonner r]sMepi.{rl llo./ro}r(eHLIe ueo6xoAunroro MaKcr.rMyMa

I{HreHCr.rBuocrrz orHocuTe,,ibHo Jtnrlut I-lo, nono.xeurre f{oropoii ycranaa,ru-
BaJIocb B rroJre gpeHufl c rropro[I.bro reric,rieponofi rpy6r<lr. Bnu4y '{yB-
crBareJrbHocru uurep$epelrrluoHrrbrx H3Mepenprli oqenr cyqecrBeHHo rrplr
3Tolr 6u,'ro ycrpaHLITr, BceBo3MoN(HbIe I.rcrotIHi{r{H oltln6or, Motyullie
rroB,rrr.iflTb Ha peSyJIr,TaTr,r aeuepeuufi, KaK-ro: pa3/,r[q]re sorycor Anfr
unrepcf epeuquounofi Kaprur{br u rerTc.nepoeoii rpy6xu , ailil16r<H, Bo3HHKaro-

rqHe oT BprHberHpoBaHHfl ule.rrH HJrr{ 11cTorrrrr.rKa, HepaBrroMepHoe H Hecr.rM-

Merpr.rqHoe pacrxupenae rqe/r[ H r. rr. Cnerrpa"usntut r{oHrpoJrr, 6r,rn
IrpoBeAeH AJrs r{a)r(Aoli n,racrunr,r B orAerbHocrrr H 4nn cpH.rrsrpa B qenoM.
IIpu c6opre Qu,rrrpa cyulecrBeuuo co6nio4arE, [apaJrneJrr]Hocrb r{anpaB-
renlrfi ro.rye6ariuii tronspor{rxoB ].I cJreAHTb 3a reM, qro6u arr.r HatrpaB.ireHHfl

AocrarorlHo ror{Ho 6raccexrrpoBaJrlt ytoJr MexAy rrJrocriocTrMw uone6awwir
KBapqeBrnx [.racrHH.

B t<aqecrse [orrpl]3aropon 6u,ru r.rcrroJlbsotsaHbr repanal'r.rrotsbre IioJrfl-
poHAHbIe II,{eHI{r{, KOTOpbIe, XOTfl H AaIOT 3ailleTHOe paCCeaH].re, rio He
o6naAaror cBn.rrncrocrbro, npNcyuleii Iro,[rBr.rHH,,roBbrM cprnsnrau. I\tts
ycrpaHeHrlfi BpeAHbrx o'rpaxennfi, Bogr{rzxaroulfix r{aK or rroBepx}locrefi
KBapqeBbrx rr.[acrr.rH, TaK r.r or rroBepxHocrer"l lo"ryrrpoH/Iots, Qll,rtrp co6u-
paercr Ha HMMepcara. Bu6op noc.leAuefi uMeer Balr(Hoe 3HaqeHr.re: neo6-
xoAHMo ils6erarr opraHHqec(Hx Mace,r, Kar( rrpaBHro, pa3pysnlo^r*
rlo,,rflpor.iAEr . J7uo, xoropnri BhrHyx{AeH 6H,ri orxasarbcrr or noJirporrAoB,
TIoBHAHT\{oMy, Aonycrr.r,[ ouil.i6xy, rrpfiMeHr4B B KaqecrBe r{i,r[{epcr4r, r{a-
uaAcxnli 6arr,saM.

* Mbr o6rearrsr npo( . l-.
** Mr,r odrsarrrr npoQ.

IUOHTTTpOBTH CrreKTpoMeTpa.

I-. JIeMr'r,rrefiny 3a ro.rre3rrbre coBerr,r llpu au6ope r(Bapua.
C, A. Eoponr.rry sa ,rro6essoe flpeAocraBJreuue perrJrrr{r.t r.[

15



Tar xar reMlreparypuuri rooQ{flIltreHr cocraBrqer oKono 0.7 A/loc,
TO TOr{HoCTb TepMoCraTI..IpOBaHI,Is KBapUeBOl'O Qu.rrsrpa C nO.uoCOfi OrOlo 2A
,(onxHa 6urt ue su;tte -1-0".15C. TeplrOcrar c QunsrpoM, HaxOAtliIlI{MCf

BHyTpH, rror(a3aH Ha

Qrzr. 5. ,(,ra no44ep-
xaBHf 'reMrleparyphl

Biry'rpH repMocrara
rpe6yercs oxo,ro 40

Bfi1'T, TaK r{1'o ycTa-

HOBHa C (lu.lrrpolr
nHTae'l'Cfl oT aKKyMy-
nnlopnott 6arapen n

10-12 Borlbr. nrrs
paBHoNrepHocrl'l'reM-
neparypbl n eepxneii
qacTrI ]'epMocraTa no-
craB/reH l{orop M
c IIpofie/Inepox{ /J.Jltl

rrepeMeIxHBaHHfl BO3-

.4yxa. flocrosHcrso

(l

<Drr. 5. Bu,q tepuoctara c r[uasrpolt
reMIIeparypbl ro,u,Aep-

.xrrBaercfl repMopelyr"aopo*, cocrorlqaM H3 r(oHTaKTHOIO pryrHol'o
repMoMerpa (ouyrpz xopo6xa) rr sneKrpoMall{HrHoro pe.te R. Alr rou-
rponfl reMrreparypbl repMocrar HMeer KoHrponbHut? repnouetp K. ON;llrp
B TepMocrare locrltpyercs Iuecrblo BIlHTaMH, ,rro o6ecnerluBaer MUHHMa,IIb-

xuft reu.nosofi xoHraxr co creHKauu xopo6(I{ TepMocrara. !,.nn ycrauoB'
.Jlerrr4rr craurroHapHoro pell(HMa rpe6yercfl oKoJro 20 iuau.

s 4. I{crtBITAEmE tl yO0BEPIIIEHCTBOBAITIIE @}lJrL'l'PA

K secge 1948 r.6nino gaKoHrlego H3roroBJIeHHe Qr'r.trrpa us 7 u,rlacrfiv

c norocori rlportycl(aHllfl oKoJIo 5 a. HenocpeACrBeHHbIe usMepeHHs oKy-

JrrrpuhrM MHKpoMerpoM IIr[pI,IHhI Neo6paxeHufl lronocbl [ponycl(anl'Ifl ]I ee

3ABI,ICI]MOCTH OT IIIHPI{HbI IqC,TH, A TAK}I(E I,I3MCPCHIZfl HA OOTONTACTI'IHKC

AaJrr,r 3HaqeHue IIOnyulHpLIHbI IIoJIocbI 4.84. Cnexrpouerpllqecxoe I'ICcJIe-

,qoBaHHe KoHTypa floJlocbt, npoBeAeHHoe c fioMoulblo cleKTporpaSa 6oar-
ruofi gucuepcuu (3,5A/MM) saruefi o6cepnaropukt, Aar'o 3uarleHus nony-
urcprrHbr r(ourypa 4.6 A w rporycxaHur ol(ono 3.5%, Cnertporpauuu
C BeCbMa 6O.ryturofi SKCIIO3IIIUeft nOxasusapt HaJII{qHe BeCbMa Cna6nx

,AyxOBu - nO6O.{Hux MaKCHMyMOB, HHTeHCHBIIOCTo KOTOpbIx COCTaBJIfleT

se 6Onee HeCKOJIsKLIX [pOqeHTOB Or HHTeHCEBHOCTLI OCHOSHOfi IO4OCL,I.

Tax xax AByrIpe/IoMJreHue Moxer KoJle6arbcfl B flpeAenax ao 50'10-o o:r

o$pasrla r o6pa:Uy lI B 3aBucHMOcrII or MeCropOxAeHIIfi K3apqa' ro
pa6gqafl reMrleparvpa Qanppa H3 7 naaCrAs oKaSa/IaCb sa 3o urxe
paccr{HraHHofr (36").
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l1e pacnoraran roroBblrr xopolroi'pa$olr rr{rra J7uo, rax cucrenaoii,
ceognqetZ K I\fl.IHIrMyNry IlHCTpyMesta"ur,rrtilt pacceautrrtii cBeT, Irbr l)erI]I,I,'Iil
ocyu{ecTBHrr, Tar(yro crrcreM\r c [oMoqbro HMeBrrr[xcrr B Ha[reM p0cilopfi-
)HeHLIH cpeACTB. He6o,ryruraq roplr3onrarbrrafl qe"{ocrarHafl ycraHoBr(a
c ,ruu3oii, c"riyxaqefi /IJifl traTaHr.Ifl cneKTpore,{iloc(ofla, 6rt,ta Hc[o.[b:]o-
Bar{a B I(aqecl'Be nnrarcqeii orrl'Hr{I4 (Qur.6). Ilyuu or'.rrHH3Lr a(d.:90 nnna,

f :5.04 lr) uepes orBepcrrre B crer{e rraBu,[boua fla4aror rra rouycoo6-
pa3Hylo 6aen4y L c nolepeqHtrr{oN'r, paBtrbr}r pa3Mepy uso6paxreuun

rDr.rr. 6. Cxeua lroporrorpaQa llura JIuo, pa6oraioqero n CHuetrge

Co,luqa (50 lriu). 3ra 6.ueuAa o'r6pacunaer B clopoubI cBer or co,rnequoli

Qorocr,pepsl. Ha lraccaenofi onraqecroii cKalrbe, )/crauoB/reHsoft ua KaMeH-

Horr cro,,r6e, cMoHrIlpoBaHa fipueMI{afl cucreN{a ,Iltio: 6teuAa L (utu ,uc-
xycc'rtseHHafi ,'tyrta", 3arlleBalou{afl Co,rnue) , ,[IIII3a uonfi. b (d: B0 rrrvr,

7: 500 un), npoeKrllpyloqas tlso6pamenlre BXoArIoro spatlKa A Ha

r1,[oct(ocrb 4uasparuu A" roTopafl cpe3aer cBer or KpaeB nararcrr1eft

JrHH3br, H nuu3a i{a}Iepbt C (d:70 xrl,t, f :270 ul't), [poel(rul))i rcu1afi

uso6paxeilfle,,HCKyccrBeHHolo SarMeHHr" Ir aAallrep [t, csa6xengutfi
sarBOpOM l(ovuyp, Ha [,nOCI(oCrb $OrOn;iacrtlurN. (DHnbrp Q noclarneri
s cra6o cxoAfludeilIcfl (f /30) uyur<e repeA cpolonnact'llH6oii, Mlt nor"'rn

no,[yqa.r.b na rporOnnaCT'HHI(e nso6paxreuus Co,rttqa A,rlaMerpoilI 30 r'r 60 uu.
Orrur<a - He cfiert.traJilHafi t1 BHocI'IJIa 3aMel rloe l]acceflHue.

Qurrrp c uo.ryocoii fiponlrsllnHpil 5 a cl)a3y rlol{a3aJr cBoe [pe,IMy-

TTISCTBO IIO CpaBget{up C [apa,'Ir'IeJE,I{O pa6O'r'arOuluNl CleI(TpOre,'I[IOCKOIIOM

B orHoueHPILI BHAITMocTH npo'Iy6epaHrleil w a1ttnnst ,u'era'reii' B ro xce

2 tr7atr. l.ipi,rMLrfioii )crfo4rn.i. o[oepBa'r'., T. lV 17



BpeMq ttptlcyrcrBoBa,'r AocraroqHo rpKufi Qou (opeo,.r oKo/lo ,,,tylluu)
o6yc,roereilsuii xax paccerHl,IeM cBera B arnrocQepe, TaK rI paccesuael'I

B OTITUI{C.

!,antueiiurur:i urar B ycoBepIxeHCrBoBaHV n QNlr,rpa 6ua c4enau ,lleroll
1948 r., KorAa x pa6orauueuy Sansrpy H3 7 l.lacruu 6u.rla ,uo6aB.IIeHa

8-g nnacrusa H3 I(Bapqa roaulultol:t oKo.[o 8 clt, roropas yNIeHbiIrl{/'Ia

ro,,rocy rponyc(aHua {ra,rtrpa c 5 Ao 2 A. Ha Sur. 7 noxasaHa Kaprana

uurepQepeuquu s 8-fi [JIacrLIHe KBapqa, cHflrafl c rloMolqbro HaIIIelo

corHertHoto cnex'rporpaiba c gucnepcueti 3.5 a / uu. Mrt BIlAuM, qro
rxHpr.{Ha cser,{orZ IIoJIocbl

cpaBFrprlra c urupuilori au-
nun FIo B cileKrpe Co,rntla,
xorfl II HecKo,rlbl{o 6o,rsue,
He )Ker'Ili qeHTpanbHoe sApo
JrLrHuLr H,, n npe4e/'Iax Ko-

roporo i\,rbI ua6lm\aeu
@,roxxy,rrt I.I Bo,lIoKHA Ha

ca}{o}i r'(licKe colgua.
Ou,rsrp H3 BocbMi.t [,rlac-
rr{H rrllu reMreparype 32"C

Aaer cBer,rlylo y3Kyio Jrv-

HHrO, qeH'rpl.rpoBaHi{ylo Ha

Ju4HvIro FI" (Qllr. B). 3ta

@ur. L Kouryp rrorrocbr npoflycr(arrHs uureprfe- {ororp:tcpt{t flo"IytleHa Ilp]'l

pelrqr{oH}ro-lro.onprsaqrouitbro"cnelotpu'tl,rpa Te}l11eparype 26o.

Mr,t npose'riH cLlel(rPo-

rporouerl,.nqeCxNi;i a1ailL,r3 CrreyrporpaftlN1bl, npeAcraB,'IeuuOfi Ha cpur. B.

3rO nOSaO,[H,'lO IOCTpOLITr I(OH'l'yp riO.[OCr,i rrpOlyCKaHI'Ifl; nO/Iymupul{a

r(OHTypa O(a3a,/racb 1.8A, n OT,III{q11e Or Sunsrpa, OIIICaHHOTO JIuO [1],

C noJryrxkpl.rsOfi no,toCr,t 3A Attst tOfr, x1e C[e(rpa.IIbHOfi lasaw H,.. VIS

,rofi xe c[eKrpotpaMMbr roe@suqueur flporrycKaHfls 6tt.n ual"l4eu 1'20,/,

(Qur. 9).
[-lontrii dtn.rrr,rp c uotrocofi 1 .B A noi<a3a,'r or,'r6qgble Kaqecraa: sOu

BO3JIe Xpafl ,,JIyHEI" CHrt6HO yMeHbIII[nCfl, a KOHTpaCT BO3pOC 6O,[ee '{eli
B ABa pa3a. BlrgyAJILHbIe ua6,rtrcAesutl B yCnoBLIf x xopouefli arnaOc@epnoli

Bg.A,r.rl,rOCrLI [OKa3bIBaIoT IzCKJIIoqH'reJIbHOe 6Ora'rCreO Aeralefl H TOHKyxl,

ax(ypHyro crpyKrypy npory6epaHIIeB. OAitaxo, eC,'iH IIpr B}Isya/lbl-IInx

Ha6nroAeH6flx B6ALII,I6crr, npory6epaHlleB He OCraB/Ifer )Ke,IIarb "[yqmefo
(npu npospaquofi arlroc@epe), ro rpl{ Sororpa@apotsflIlHl{ Ilo,4liac ria6,rto-

Aaerqfi pa3Mbtrocrb. flpuuuua 3roro. noI(a HeyCrpaHeHHolO HeAOCrarl(a

r{poeTcfi B TON,1, rrTo rflrarou{ee KopoHofpa6 sep1a71o BpalqaeTcs c 11oillolqblo

Sy6UafOrO qaCOBOI'O IIexaHll3il'la o'r IITJoC'rOro 6y,U,unuuul(a u [pI'IroM rO.IIq-

xarun (1 roJrrroK u OiS). 3tu :ro,l.rr<rz Bbr3riBaror xo,re6ai-itrs I'l3o6pall(eilHrI

ua Soron,:acruHI{e B ilpeAeJIax A,o -]-0.15 riu. I-loerouy irpH 3i{Cno3aql{tlx}

66,tsurax 0t 5, ua [,'IacruHax Ir Bo3HL]1(:le1' pa3r,lbtrocrb.

1B
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Qr.r. 7. @ororpa$nn I(ap'ruHbr nutepQeperrurau s S-fi nra-
crrrHe; HaBepxy cner(rp colrrqa c .rruuuefi Ha nocPeAIIHe

Qur. 8. floloca ilponlcr(aHltrr Su.lr,rpa H3 8 nracrnH (rra-
nepxy); BrrHsy cner(rp Co.nuUa c ,rrxuuefi Hc nocpe,[Hfie

I
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s 6. @ororPA@r{Pol}rtHrrE 1rP9 
r;lrlHf#uuB I{ PE BvJl !, r,tTbr

Ao cax nop uccreAoBaHHII npory6epaHlleB c LlHrep@epeuqaonuo-nonfl-
pr.rgarlr4ouHblu csero$unbrpolr orpaHuql4Ba,rlncb, ulaBuurr,I o6pasoM, KIrHe-

lrarorpa@upoBaHHex{ Kr.rneMar}rr(a rasoB n npory6epaHqax e .ryuax H..
He uueg IIoKa B cBoeM pacfiopfl)r(eHun riIzrroHacaAxrr A.rrfl saMeA/resgoli KI{Ho-

c'beMr(r{, l\{br BbrHyx{Aessr 6r,l,ru orpar{r4qr.rrbcfl noc,{eAoBaTe.rrbHbrM Sororpa-
cpuponauzeM pasBr.rrurr npory6epattqen. Heroropbre rpHMellare"IIbHbte IIpory-
6epauqsr flor{a3aHbr B pa3nfiqur,Ix craA]Ilx ax pa3BHTIrn Ha Qororpa$arx,
Boc[por.r3BeAeHr'rb]x ua $ar. 10-72, rAe orl{eqeHo Mecruoe BpeMr Kax{-

,{oro cHHMxa. C,re4yer yxa3arb Ha orpoMrrbre c(opocrr{ 83pbrBoB fipory-
6epauqen, HBrpr-rMep 30/VIII 1948 r. Me)r(Ay 74h51" u 74h57*, a rar(xe
27/X 1948 r., HaqlrHarr c 13t'30*. 3ri.r cxopoc'ru AocrxraJrrr B orAeJrt,Hbrx
cr'ryqaflx 500 rvr/cer<., r(ar( noKa3brBaror r.rgMepeHLIfl I{a HeraruBax, [o/ry-
qeHHbrx c Qa,rtrpolr, a rar()Ke rle3aBHcHr\,rble onpeAe,leHI{fl tlo Aoltlt/repoB-
cKoMy cMeilreHr.rro B cfler(rpax grrlx flpoly6epanqee, [oryrreHl-IbIx c [oMorqbro
crre(rporpaQa. I,lurepecHo orMerrrrb, rrro ryr{eBbre cxopocra npory6epan-
qeB Mo)KHo rar{xe rpy6o o[peAeJrflrb c [ordourbro noBopora rf u,,rsrpa BoKpyr
Beprnr{arbHoii ocu.

OAuaxo x{F,r He cr,rroHHbr 6wttw 6tt soo6qe orpaHuquTbcfl ro,Tbl{o KrlFre-

rraarorpaoupoBaHHeM npory6epanqen. t'lurep@epeHqHoHrro-no"{rrpH3aqr.roH-
ur,rfi $unr,rp orrpbrBaer, r(ar( Mbr [oKa)I(eM, HoBbIe HHTepecubre BosMo]r(-
Hocrr{, r(oropbre Ao cHX rtop He 6wtw Hcrro,/rbsoBaHbr, a HMeHHo,

rzccJreAoBaune cpasuuecxoro cocrorrHr{fl npory6epaurreB a ero a3MeueHr.rs

co BpeMeHeu. Tax xax QororpaQnpoaanae npoty6epaHueB BeAercrr n ysxof.l
cneKTpa,'rbHoft no.roce, To, cHr.rMafl Ha ry )Ke rr/racrl{HKy qepe3 Qu,rr,rp
ueHrp co/ruequoro Ar.rcKa, r. e" ocyx],ecrBJlrr rplrBrsl{y x qenrpy Co,rsu.a,
Mbr Mo)r{eM cnerrpoQoroMerpuqecKr.rM [yreM orrpeAe,lprlb pacflpeAeJreul]e
r.r3,,ryrreHHfl B calroM npory6epauqe e a6corrcrHbrx eAr{Hrlqax. flpeue6perax,
AaJrge, caMo[orJIoIq,eHlIeM, Mbr [1o]KeM BbIrIIzc.rII]Tb llo;lHoe rrac,[o nos6yx-
AeHubrx aroMoB. Aeficlsure,[bHo, r]HTeHCHBi:rocrb HgryrreH14t HelrpepbrR-
Horo crreKrpa B [eHrpe r,HCKa Co.ruqa A,rrr ). 6562.8 (FI,):

Ix:2.9.106 opr/cu2 cer<. 1 A.

Ecnv A, - xoa@Suilaeur rrpolryct<auun Su"usrpa, rr. - ocrarorrllafl rzHreH-

cprBHocrb B JtLrHr4H Ho, To HH'teHCaBHoc'tb rl3nyqeHlzfl or IIeHTpa co,,IHeq-
Horo Arrcxa, rporxeAxrero qepe3 @anrrp, ecm

Er x trri1r (0).

Kpznar t^r^ rztueet Br.rA, rroKagaH

rrrafl qepes Qn;rrrp ua Qoron.nac'

Exl^

13. flonnas oneprua, ynaB-unft ua @ar.
rHHr{y

(01 \ &^r^dr.
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1]nr naurero (rrirslpa c rro,rrocoii 1.8,t urrl'etl)a/'r n rrpanoii qac'r'r.r paBeH

0.884 A. floarorry'
8-,.< 2.56.101; aprT'clr2 cex. 1.,\,

u, ecfiI:r. ti:JBeciHo orHoItteHr.re u]rl'er{cr.rBr{oc'r'tr npo'r'r,6epaH(a ri HIIIeHCHTi-

Hocra rlenrpa Co.rrrrqa Ep i E: Itt, ro

Ep:2'5t)'70elt,'

fipeue6pe rari ca \,rorrornouler-lrrerli,

En : N rArrltvsr,

rDr.rr. 13. [(prrnar (,,rr,

cBera. Taronr o6pasolr, grrcr'rr) nos6yx<;1eu

N s: l'34 I P'

a qlicJlo arolroB Ha eALrHHrIy o6t,eua n=.Na/1, rrye [-,r^uuefi:atrfi paa-
Mep o6/IaKa. t{Hcro BoAopoAHbIx aroMoB B .Ap)rrux cocrosHufix oflpeAe-
naercfl Sopmy,rofi Eoasqnaaua, Hanpr.rMep, AJrrr ocHoBHoro cocrorrnafl

llr _ 9r ^hv,rlltT-tl, 
- 9, " t

a rpu reMrieparype, cKaxer{, 5000"K 6y4er

tlr : 3'86 '10en,'

[oAo6soro poAa aHanr.{s cocroflrrufl Bo36yxleHr.rfl B npory6epaHr(e
[r\{eeT 6o",rrruae [penMyuecTBa nepeA o6uqsurlr cneKTpanbHr,rM r{cc,[eAo-
BaHHeM, Tar{ r(ar oH He MeHee qeM B flrrrb pas 6i,tclpee B cMr,IC,/Ie o6pa-
6orru H rro3Bo.[rer H3yqnrb nos6yxr4euue He B cpeAHeM Anfl roto
vqacrKa, Koropblrl BbJpe3aercfl rrle./rbro ctrer(TpotpaQa, a Aera.rrbHo, B pa3-
JIaqHbIx alacrqx npory6epaHua. Eo,Tee ror-o, rrocreAoBare.rrbHbre 0orotpa-
rlua upory6epauqes rlo3Bonfllor,&,era,trbHo l.rgyrrr.rrb H3MeHeHr.re co BpeMeHeM
cocToflHlrrr noa6yN4eutfl, qTo IiMeeT 6o,ryr,ruofi HHTepec.

2A

rAe N, - ttonuoe r{Hcno

nos6yxr4eHHbrx aroMoB B

cro.n6e c ocHoBaHr.reM

1 cM2, Arr- KooQ$aI1reHr
BeporrrHocrff nepexoAa
3+2, o Vss - qacrora rre-
pexoga. Be,rnqnna

a*2,,2
Azz:'t-r,Sr- f ,r,

rae /ez - cHJra ocrlHJrnsro-
pa, e H me - 3apflA ri lracca
9,[eKrpoHa, c - cKopocrb
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Tarr rianpulrep, Airr{ nsauuo4el2crByroqero
rro AByNr cHralrr(alr 13hlo"' g. lShl-o"' (0r.. 1l)
3HaqeHufl Ip, Nz, nz Lt tli

upoL'y6epauqa B/X 1948 r.
rur,r HauJrH cneAyroulrc

ilt llt

,11.0 l.a . lgro
+.ti 1 .1

13.0 5.0
13.0 5.0

l0,, 1 3.9. 10e

108 0.05 2.0. 108

Pacrro,ryoxeuue yr{a3aHHbrx Aeraneii Ha $ur. 11 raroBo: qeHrprJ
nsauuo4eilcrnat 7 u 2 cyrb rrpaBoe r{ ,'reRoe flpKHe o6;lara y caMor:i

noBepxHocTa Co,ru4a, r{oropbre coeAuHnrorcq c,la6oii Ayroii, a ys,lu 1 u
2 - ero o6,uaqxo c/reBa o'r JreBoro rleHrpa H BoJroKHo HaA ortrM rteHTpoM.
'l'elrreparypa rrpuHflra pasuorl 5000"1{, KaK aro Br,ixoAr4'r' A,rs 6o.nturns-
crBa ltpory6epanqes H t(aK gro Aaer rpy6ax oqeHr{a rro AorirrnepoBcr{oMy
r{oHrypy tusuw H* B cner{rpe ororo npory6epauua. flpHaeAeuuuii npr-
r,rep nor{a3blBaer, qro nos6yx4eurre B qeHTpax B3aaMoAericr.nur r,romet 6r,rft,
B HecKo./ibro pa3 (ll 4arxe Ha fiopflAox, r{ax B Hei(oropb]x Apyrflx cnyualx)
BLrlle, He)r(e,[r.I B rrpoxoAt{uIHx xre)r{Ay i(eHrpaMH crycTr(ax u cl.pyfx.
l-ca.neuue aos6yx4eulrr B rleHTpax B3auMoAeficrnas BrroJrHe ecrecrBenuo,
't'aK Kar( crLlroBr,te JTHHHH oJleKTpolratHilTrrblx no"[eii, BAonb Ko.t'op],rx ABLI-
x(y'rcs nos6yx4aou-\ue cBeqerrHe rioprrJ/cxy/rbr, rroBrlAut\{oMy, ctyularorcfl
B 3TIIX IIECI'AX.

. !,a,nee, A,rrfl Becbr{a peAKoto KopoHa,/rbHoro npory6epaHqa 23/lX 1948 r.,
15t'07"' (cpnr. 10) Mbr Hau.{u c,,reAyrofliue varcuMa,,rbr-rrrre r4 ilrrcHHMa,/rbHrre
3rrilqeHHr HHTepecyloulHx Hllc Be"rrr{qHH:

t,, N"

0.0255 3.42.
0.00129 1.73 .

Jlcla.r r

Yee.rr Nir 1

Vsel i\& 2

L(eurp J\! 1

Ilerrrp jifi 2

Max .

tr'Iin

lP N2

0.016 2.1 . 10,
0.014 1.9
0.060 8.0
0.011 5.1

Orcrc4a Br.rAHo, rrro n,[orHocrb BoAopoAa B KopoHaJlbuoru npory6e-
paHqe 6.rlusxa }( [.rrorHocrH Hr{)r(Hr{x c,iroeB corHer{Hofi r(opoHbr. cran4ap-
rH3oBaHHr,re cHHMKz rrpory6epaHrleB c upuaesrort x (enrpy Co,rsIIa
[o.{yr{eHb] rraMrr B pflAe 14HrepecHbrx c/ryqaeB (n uacruocrH, AJtfr 6oltb-
uoro rpory6epauria 27 /X 1948 r.), oAHaKo, Aera.rrbHarr o6pa6orra v
o6cyxr4enue pe3yJlbraroB, tlol{a e[de HeMHotoqrrcJreHHbix, flB.rrrrrorcfl rrpeA-
lreroM or,q,e.nuuoft pa6orsl.

s 6. SArcJrrorIEHI{E

C nouourr,rc Su"rrrrpa c noaocori I.B,q. ivru cMourr.r BHAerb Ha caMoM
Anc(e Coanqa KpyrrHbre Bo.rrol{Ha H flpKHe S,roxry,ru Ha r{parc Ar,rcKa,
xorfl, Kar{ rroragbrBaror Qororpa@au, xourpacr rtpla groM errle He Aocra-
rorleH 4,rn pa6oru. Clxexve rotochr npoflycr{aHa s s 2-B pasa Moxer
OTKPbITb CIIIE 66JIb[II,IC BO3MOXHOCTI{ H NO3BOJIHT BMCCTO AOPOTOCTOSI]ICTO
I'I rpoMosA(OrO Cfler(rpore,ruorpaQa Hcfio,rrb3oBarb npocroft u cpaBHr.rreJlbHo
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HeAOpOrOft Ilpn6op, He Aaloul4il I( ToMy xe HI'IKaKLIX llcl{axeHull, [opo-
xAaeMbrx tlotrrn HeH36exHo B cneKTporeJII{olpaoax, caMLIM MexaHIa3-

MoM ABr,rxeHI-rr H3o6paxeHI{fl. Becrua xapaKrepHbIM 3Aecb flBnflercq
locraBJreHHufi sauu HeAaBHo onbIT cKpexleuufl Halrlero Qu.nsrpa c era-
JroHoM Qa6pr,r: Qott oxo.to rct<yccrBeHuot? ,.nyuuu npu raxoM cKpeIIIeHI'I[

CTaHoBr.rTCfl TIOqTH qepHbIM, T. e. paqceggUtlft CBeT CBOALITCfl AO HIlr{TO)I(-

Hoft BeruqflHbr. IIoAxo,qsulau nu6opom napaMerpoB Sra.IIoHa MoxHo

AO6LrTbCs, BeCbMa ySrOft IO/IOCbI. O4uOapenaeuHoe I{C[O./Ir3OBaHI'Ie BTOpOIO

$u.nr,rpa, nporycxalox{ero BoAopoAIIyrc .rHHI'lro Hg (napr4y c pflAoM

Apyrnx HHrepecHbr x rrurtufi) AanO 6st TaK)I(e Bo3MoxHOCrb 6slC'rporO

OnpeAeJleHr{fl reMreparypbl nos6yN4eurn (c nououlrro Sopnrylu Bo;trq-
nrasa) B pasnriqllrlx Mecrax npory6epaHqa.

B saxrto.{eHae MbI rpaHocI.IM r.rry6oryro 6narogapHocrb axaA. f. A. lIlaei-

Hy lr qn.-Kopp. AH CCCP A. B. llJy6nuxory ea noAAep)I(Ky saruefi

pa6orbr. Mn 6;raroAapgbl raKlre aKaA. B. fl. Ilzuuury ea "nrc6esuoe BHI1-

MaHHe K rreKoropblM HaIxHM HylI{AaM B IIpOUeCCe pa6orbl.

I(pulrcxaa acrpoQusuuecxan o6cepaaroptla
Ara,qeruuu Ilayr CCCP

I,lucruryr r<pucralaorpaSzn
Ara4evuu lJayr CCCP

Aera6pr I948 r.
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AI{A,4DI{]4tr II ,.I }- H CCCP
?T3RECTIjfI ItPbIMCI{OH ACTPO(DI{SHIIECHOH OBCEPBATOP14Il

Tou IV, 1949 r.

oB I{IrrppIrpETAI{rIr( JrBirE[trr{ff , comPotso}HAAIoil{ux .8arurrHy
IIPDAIIIAI6OI'I mAJIbII0IO CIIDI{TPA I{oELIX 3BD3A

FJIA BXNbI}T OTTE{TTPO ]W *

E, P, MYCTIIJII)

I-lactogulas pa6ora nocBrril{eHa o6cyx(AeHnro pa3nuqsbrx MexaHr{3MoB, npeAJraraBtrtuxc.fl

Ian o6bgcxeHH,l ,8,'IeHufi, conpoBo)r(,qaroutrIrx 3aMeHy npe,[r{al(cr.rMaJlr,Horo cner{Tpa rroBblx
38E3.II r,'IABIIbIM CNCKTPOM.

. 3tu rBireirur, orrricalrHbre ]reoAuor{parrro [4, 9, l0], npelICTaB.[errLr cxeMa'r'rlqecrn Ha

rlur. 1, K nepnol:i rpynne yl(a3aHHr,rx rdexaHnar{oB oruocrrcrr 1e },!oAe,,lr, r1e yHLIqro)t{e-

Hr4e o60,{0rrKr.r, co3Aarox{ert npe.[,Mar(cnMaJrbr]Lrft cneKTp HoBofi (ee o6pallarouufi c.rroii)

rrocrrr, TaI( cxa3arb, Ilitcli,,rbclBeHHatfi xaparrep. K uuu nputra,u.[exur MoAeJIL I, upe,[,no-
r(eliuaq aBropoM [12'], r r<oropofi yuuuroxellne o6pail{aroulero cnorl Honofi npousBoAarcfl
ee Soroc$epofi, Aorosgrouleii u cxrlruarouqefi gror cnoir cpa3y )r(e nocJle Mal(cnMylla
6necxa. Mo,ue.ls II, npe,q.naranurascs Pecce;rorra [9], rBJrrrerc, qacrubtM cJIyqaeM DpeALI-

aylqefi. B ueft .qorouger l, cr(EMaer o6pautarcrullii crofi iraxar-ro cnyqaftIlo rlt6poruerr-
safl r.r3 38esl(br o6ofloqra. MoAenr III paccuarpr{Baercrr sAecb BflepBble. B orofi Mo;ieJrlr

IoroHsKlr r.r cxliMaror o6pauarcuuil cnofi 3Be3.u,br aroMbr H ra3oBHe KouIeucauuu, Koropble
,BJrrrrorcrr pegyJrbraroM lrenpepbrnHoro ricrer{eHns Mareplru Hs Hosbrx nocJle MaKcHIuyMa

x l(olopbre o6paeyror lu$Qy3Ho-r.rcKpoBofi H opl.iolroB cneKrpbl Hosnx [20,21, 22].
B uole.rlu IV, npeg,,narasuefics Mar .IIaQauuorvr [9], paccrrralpnBaercfl c)r(arne o6pauraroulero
cJro, H3HyTpr{ B pe3yJrbTare rlrnoTeTnqecroro pe3l(oro [oBbrueHr.Ifl TeMneparypbl y uonoft

3B€3,[br cpa3y xe nocJre MaKcrrMyua 6recra, Bbr3brBaroiltrero yBefluqeHre .[aBJIeHHfl pa!.ua-

rlr{H. Mo,uerrb V, npe4aaraouaflcrr aBropoM [-4], o6'bflcHrrer cxarlle o6paqaoqero c.rron

Aeficrsilelr ce,rreKTr.rBHoro ,[aBJrer{rrfl paAuarlur{ (ou, Qrar, 2 Hacrofiu{efl pa6oru u pnc. 5
pa6orsr [4]).

Ko rtopofi rpyrtfle ornocsrcs MoAe,irH, B Korop],lx ocra6.neuue u ]icqegrroBeHlre npeA-
MaKC!.IMaJrbltoro cner{Tpa cBr3btBaeTcrr c ecTecTBeHr{rrlrvt ocnaoJIeHqeM uorIoulaTenbHoll
cnoco6uocrrr y Marepulr, o6pa3yloqeft o6parqaroulufi c.'rofi (oc,ra6.neIIHe, r.llaBHrIM o6pa3oM

1r3-3a pacul,peuua o6paqarouleFo clon). PaccnrorpeHbr cneAyroqlre MoIeJIIr. Mo.qell VI,
npeAJroxelrnax Meppu,u,roru [11], noan,reutre rJraBHoro cneKTpa cBr3brBaer c HoBbrM ucreqe-
HneM Marepult, o6.raaarcl{uu 6onsrlefi cKopocrbro, qeM }rcreqeHl4e Ao MaKcHMytrla. Oc.rta6-

JleH14e )I(e E ucqe3HoBeHr.re IIpeAMarcItMaJrbHoro cner(Tpa npoucxoAnT B pe3yJIbTaTe

oc.ta6leuus nofJloil{areJrr,r.rofi cuoco6uocTr{ y paHee rr,r6poureuuofi lltarepttH - o6paularo-
il{ero c.;IoE. MoAe,rs VII, npe.qlaraBrxaflcr lVlar< JlaQrnuou [23], npe]ino.laraer, qro cpa3y
xe noc,re MaI(cIrMyMa 6necra paHee ou6poueHHarr o6oJrovra, .[aBaBIIIafi IIpe,(MaKcnManL-

* Hacroauyro pa6ory c.rrelyer paccMarpHBarr, B NaqecrBe Io[oJ[reHLLI Ii flpe.ublA)'IqlrM

pa6orau aBropa [1-3] u oco6euuo [4].
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Hbrfi cflexrp, cranoBl{Tcr npo3patrHofi. B cngsu c oTHM qepe3 Hee Hatrnrraer 6nrr nlrilr.lr'rofi
HeKoropafl .[,pyrafl r]rnorerr{qecra.s o6o.loqxa, ABr.lx(yqaflcs c 6o.rrureft crropocrrro: era
Bropas o6oJlo'rra Ir oroir(.EecrB,[flercrr c rJlaBHbrM clreKrpoM, ]t{olenr VIII 6n,'ra [pe,(Jro-
xeHa Mar JlaS,rruuolr [22] ua ocHoBaHillt 3aMerrrl Pocce.lanra [28], s roropofi oH npo-
BoArr,'r alraJloruo Me)rAy scnrrruxoft llosofi asesAn H no.[BoAHbrM B3pbrBorr.

Kpnruuecroe paccMorpeur.re BCex BocbrrrH yr(a3aHrrbrx r*roAe,refi [poBexeHo n uacrosurefi
pa6ore lrcxJroqflreJrbHo c rogr(E gpeulm Ha6nrc.[eHnfi, r{ npr,rroM, B ocHoBHoM, cnexTpo-
croflr4qeci(lrx. 3ro paccrrrorper{}re ror(aoa.]ro, qro BCe yr(a3aHHbre uo,4ern,r'Npoue rrro.qe.[u V,
CBt3aHL'l C BeCbMa Cepbe3l{bl:!lH rpyAHOCTrl!'lu, K flpeo,uoneHltlo I(OTopblX aBTOp He BI{AHT

B Hacro.flu{ee BpeMfl Hrrr(arax nyrefi. Kpone roro, lrol(a3alro, r{To MoreJrb V Haxoa}rr:cq
B corJracfiIr c uoeefirxfirun IaHHbrMu Mar Ila<pluua [7, 18,26] no rper\{ rroBbrM 3Be3,qaM

N Per 1901, N Geru 1912 u N Lac 1936.

OAsuna r-rg ocHoBHbrx BolpocoB Qusrxu HoBbrx sBe3.q flBJrflercr Bolpoc
o npupoAe caMoro fBJleHr.rfl BcrrhrrrrK?r HoBoft SBe3Abr. 3rovy Bolpocy
B [OCJ]e4Hee BpeMs 6HrO nOCSsqeHO BeCbMa 6O.UrurOe qHC.IO UCCJTeAO-

Batufi, Hs Koropbrx c,reAyer oco6o orMerurb pa6ory .IL 3. lypenuua
14 A. 14. .Ile6e4uncroro t5]. OAsaro, K coxaJIeHHIo, Bce orl{ pa6ortr
coBepuerrHo He ocHoBbrBaJrHCb Ha Ha6rroAeHHffx, H QaKrlaqecKl{ eAEHcr-

BeHHbrM HCXOAHbIT\r $aXr:Onr, Ha KOTOpOM CrpOU./II4Cb COOTBeTCTByIOI{Ae

rrrlore3l,r o MexaHi{3Me Bcrrb[rrxLt, 6bur JILIIITb CaM Sarr aCnuruKll 3Be3AbI,

6rrsIueri Ao roro BecbMa c,1a6oli. O totr, qro rarofi rIoAxoA I( peilreHl{Io
paccMarplrBaeMoii IIpo6JreMbI flBJrtercfl coBepueHHo HeBepHblI\I, roBopLIT

cyAb6a r43BecrHort (no cyulecrBy, r{Hcro MareMarvllecxofl) reopan MLl.rysa

o IlpoucxoxAeHr.ru HoBbrx 3Be3A - reopHLI CrIaAa. * 3ra reopHff oKa-

3a/racb coBepuenHo HecocroflrenbHor? nepeA aHrlonr HoBbIx Ha6/rroAareJlb-

Hbrx oaKron. floerouy B ,u,anbHefiiIle.il1 BCrKas reopus' ilpereHAylolllas Ha

onl4caHr.re MexaHI.ISilra BCrIblIxKpI HOBOIT 3Be3AbI, AOJIIKHa 6Hrl S CBOHX

BbTBOAAx U r{CXOAHETX IipeAIIOCbIJIKaX recIIefiulu14 o6pasoru cBfl3aHa c
Ha 6.rro4euuairau.

OcHosHErN{ LI pemarciqaM sAecb Ao.II}I(Ho 6urs BcecropoHHee I'I3yI{eHI'Ie

neplror,a yBe.[Er{eHr.rs 6,ryecxa 3Be3AbI Ao MaKCHMyMa, u6o KaK pa3 sTor
reprioA H xapaKrepr.r3yer flBile]F,Wfl, coilpoBo)I(AaloulHe BcrIbIIuKy Hosol?.

VxasaHr-rufi neplzoA Moxer 6nrr, BecbMa rpy6o pa36rr Ha rplt Qasu:
1) Sasa, cJreAyroxras cpa3y x{e3a MoMeIIToM BcIIsIIIT(H, xapaxrepll3yloil{4fl
flepexoA SBe3Abr or craqHoHaplrolo cocrosHll r cocroflHl'Irc pacllrHpeHl{fl;

2) pactuupeHHe sBe3AbI (wtu, rpI{AepxI'IBaflcb Apyrl4x rIpeACraBneHI{Il,

o6oloqrr.r, oiipyx(arcx{erl esesay) Ao MaI(cIIMyMa; 3) Qasa, Bxrloqarcildafl

MaKCHMyM 3Be3Abr LI HeKOTOpbItZ npOuexyroK BpeNIeHII [OcJIe MaKCI,IMyMa]

B TCI{CIII]C KOTOPOTO IIPOHCXOAI.IT 3AMEHA NPCAMAHCHMA.IIbHOTO CICI(TPA

Hosort rJraBHrirM (cu. nuxe)
ConepurenHo orieBUAHo, rITo o nepBoii Qase uu He roJIbKo H[Ir{ero He

3HaeM, Ho BpsA nII 3AeCb s 6ff{xailuee BpeMfl Bo3MoxeH Aax(e KaKoli-

nu6O npOIpeCC. AeftCTBI{TeJIbHo, tIOBbIe 3Be3[bI B fiyquleM cJlyqae ,,Or-

* I4ero)r(eHi{e srofi pa6oru q'.r. [6], crp. 254.
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xpLIBaIo'l'Cfl" TO14a, riorAa OHr.I ylKe 3a[,reTI.tO yr]eilH11r.r,,la cnori 6,recx uO

cllaBHeHHio c Hoplia./rbuuu (4o ecurirurn).
Hauporan, 4"rr a'ropor? cl2asu llueercr ylKe AocrarorrHoe Ko,[uqect'Bo

ua6,,trcAarenbFloto Marepr4a"rla. O4naxo, K colraJleHr.tro, cAeJrarb ila ocHo-
BaHHH groro MaTepr{a/,ra raxl.ie-ru6o BbrBoArJ B orrro[reHr.ra rlexat.rr]stvra
BcubrrxKu lpyAHo, fiefic'mure,rrbHo, B TeLreHr4e grofi Sasu cnexrp rr.r[Hq-
Hoii nosoii BBe3AbI IlanoMuHaeT o6t,l.tul,lii ClielrTp cBepxrutaHTa c roli
ToJrbr(o pasrrurqeii, qro v i-losoii BCe taHyru nof,/roxlet-ri.l, crreqeHbr B

cropoHy r{oporxr4x /urrzH no,'rH. Kaxux-,,ru6o oco6eusocreli s aroilr cflerirpe,
r{oropbre yr(a3brBaJrr.i 6u ua raxofi-ro coseptueHHo onpedeaeruuofi, r{e-
xanlr3M pacrxr4peHr.rs Honori B pe3)/nbrare BCrrtrrrrxr.r, rroxa He o6napyxre-
ro. flnr erori @asr,r lrolr(Ho cAe/rarb Jrutxb ABa RL,rBoAa: a) zlaeer lrecro
pacurHpeHrie Ma'repHr.r, co3Aarouefi KaK r'rrrHHlr rrotnor]\eHHfl, 'taK H Henpe-
ptIrur,lfi creKrp sBeBAbr; 6) o6paurarcu,ufi c,lorl lloeoii ('r. e. c,rofi, 06l)a-
syroulufi Jria,HLlLr rrot"rrou{e}rul) eecr,ua [porrr]r(eHHlrfi u lpenocxoAa'f B pflAe
cJryqaeB paAayc ,,$oroc$epbr" B Hecxo,/rbKo pae [7,8].

Hau6o.aee o6eularculeii, rro Mr{eHHro aBropa, rrBr,rflercff r'perta rpasa
pa3Bl]rt4fl Hosol:i, I(oropafl xapar{TepH3yercrr saNieHoii npeAtraKCHt\ia.[brroro
c[er(Tpa 3Be3Abr tJraBHb]]r. Kax 6y4er Br4AHo rs La,rtgefi[rero, al'r,r rB,rre-
HI.t,r, rroBHAur,roMy, cyrb Kouequr,ift pesy.ubrar BCrlbrrurlr FIonoft, a lrooToMy
rrpaBlr"{brrefl rix Hr{Teprrperaqrm AoJr)r{Ha Aarh [r olpeAeneuHbrft oT'ser Ha

car*sn:l N,lexaHLrsM Bcrrbrrlr(a. I{acrogur.as pa6ora l,t nocBruleHa sogr4o:liHoii
IllITepnperat.r.III{ BLrrueyI{aga[rHbrx crreKTpocKotrHr]ecKLIx qn,'IeHuri. Tat<l.rlr
o6pa3or,l, Hacrorqarr pa6ora [ocBflrrrerra, B ocHoBHoM, Tperbefi $ase pas-
BarLIfl IJosoil. Bonp66 )I{e o cai\,roM r\4exaHlrGMe Bcrrbrrrir(14H o lailbtreriruerrr
pacirlrpeHalt llonort (nepnan lr Bropaq Sasa paseurus) o6c),;rirerr ar]ropor4
B cr'IeA-vIoulei,l pa6ore, r{oropas ry6"ruxlrg'rcrr B aroN,r )i(e ro},re I4ssecrr4r:r
I( prnrcr<oft ac'rp o(t u sa.lecxoii o6cepaarop uz.

O6parrnacn re[epb i{ BblmeyKa3aHrrbr[,r rrB,rrer]r.rflNr iipeo6pasonaHnrr rrpeA-
r,IAl{Cfirra,Tbuoro cIIeI{]'pa HoBr,IX :J8e3,4, n r,rasHhIfi CIIeKTp. orcu"rag qtH-

rare,'rfl sa LerrxflMu x pa6ore Max Jla$.rruua [9 (crp. i54), 10], a raxxe
x pa6ole aBropa [4] , .ae noclpon3BeAeH prrA uaOnro,(are,/rL,Hbrx rxar{Hbrx,
olpaHIirltrMCtI .II[IUrb yKa3aHI,leM c/IeAyloutfix oclloBHblx saKoHor,repHocl'eiI,
Iioropbre 6"v.ayr A,rr lrac s ,Ia,ruueriruer,r oco6errr{o Ba}r(Hr,r.

a) [{enocpeACTBeHHo nepeA r{ar(cu1\r)r}iorr 6necxa r{ BuJro.r'b Ao uoN{eHt.l
NIaKCIlriyMa 6,teClta ClleI{Tp HOBLIX 3BesA COAep)IitiT O6sI.rHO eAHHCrBeHHyio
cHCreMy nuuptii nor.[olqeHr.rrr, cMerqenHyro K (tuo.rerono],iy r{oHqy H r{a3br-
Baervlyro IIpeA]rar(cHMa.rrbHr,n{ crreKTpor\,r. uepes uexoropurl, BeCrrM0 Iie-
6o,rrr,moii [poMe)i{yrori BpeMeHr.r A1.o iloc,re Nrar{cHtr\rMa 6.uecxa to e cueKrpe
38e3,{,bl rIogBJIfleTCfl I{oBil,I, c caMoro I{ar{a/'Ia orAeJ'IeHI{at{ or uepnoii,
cHCTeNla t:r,l,].ufi I]ot,loueHr]ri c 66,1buaM cMerqeHr.re]r - t;'rSBHLrii crrexTp.
3ra cactenta B r'{oMeHT cRoero BosHHKHoBegrrfl trB.rrrercrr Becb},ra c,ra6oii.

x .II,.rn 6ucrpux HoBux gror rlpoMe)fiyror( ucqprcJrsercrr qacaMr.I, AJrfl Me.u,neHHr,rx -.quxrr,ru (o6uvno ne 6olee o$roro-.u,ryx)
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Cpaey x(e 1toCJIe CBOetO rtotlB.IIeHLIfl r,raeHltit CfleKrp Haql'lHaeT 6sICrpO

yBeJrHrIHBaTb CBOIO I{HTeHCHBHOCTs, B TO BpeMfl KaK IIpeAMaI(C}IManbHbIfi-

yMerrbuarb. Kax [oxasbrBaer paccMorpeulIe Bcero l{Melottlerocs B Hacrofl-

IIlee BpeMfl Ha6IIOAareJibHOlO MaTepaa/Ia IIo BCeM CeMI'I HOBL,IM, Ha6JIIO-

AaBrrr6Mcf, ogoJro MaKcLtMyMa (N Per 1901, N Gem 1912, N Aql 1918'

NCyg 1920, NPic 1925, NHer 1934, NLac 1936), BospacraHl.Ie I4HreH-.

CHBHSCTT,T rJIaBHoto CIreKTpa IIpoI4CxoAI{r KaK 6H sa CqeT y6blBai{gfl I{H-

reHcyBHoCTH npeAMaKCuMa,IIbHoro CIIeKTpa. A pluesno pa3BI'IrI4e rJIaBHOlo

cneKTpa npexpaqaerce, r(ax roJIbKo rtpeAMaKCLI]ianbHbIfi c[el(Tp I{cqe3aer.

B c.ryuae N Per 1901, N Pic 1925 u N Lac 1936 upeaMaKcHMarIbHEIfi

cleKrp He I4cqe3 IIo,lIHocTbIo, a cyuecTBoBaJI HeKOTOpoe BpeMrI nocJle

yKa3aHHOro 11poqeCCa rpaHCQOpMaqIzI,I B BeCbMa oC,'Ia6JISHHOI\{ BI4Ae C

Hegoropoii [peAeJrbnoil HHreHCHBHocrbIo. B orllx c,lyqasx ycH/IeHIIe IJIaB-

HOrO Cnel(Tpa npexpaqa.rlocb c AocrLI)KeHI'IeM npeAMaKcIIMaJIbHbIM cneKr-

por\r 3rofi upege.ntuori ur{reHcr.rBHocra. B cneKrpax N Gem 1912, N Cyg

1920, N Lac 1936 nepeA Ma(CHMyMOM Ha6IIoAaJIaCb Ire OAHa cncrelraa "rlutluit
nOr.rrOuIeHLIfl. OA,HaKO lI 3AeCb HOpMa.IIbHblrl xo4 sa"nesrtl [peo6pa3oBagllg

1rpeAMaKCI{MaJIbHOrO CneKTpa B lltaBHblI? [OJiHOCT],IO COXpaHIJICf . A zues-

HO, HaI46O/Iee IAHTeHCIZBHan CfiCTeMa lVLILrfi. [Ol,lOUeHI4fl flepeA ]!laKCH-

MyMOM - r.rpeAMaI(CLIMaJIbllbIft CleKrp - 1repexoAI{/Ia ttOCJIe MaKCI{luyMa,

CJrelyg BbIIxeyI(a3aHHbtl\I 3aI(OHOMepHoCTflM, B r7IaBHbIft CneKTp. EOlee

roApo6Ho 06 sroM roBopl{Tcfi HI4)Ke (MoAeJIb V)'
BCe nUmeyl(agaHHoe AaeT HaM AOCTarOqHbIe OCHOBaHI'Ifl IIO./IalaTb, tlro

r4cqe3HoBeIrae npe.qMaKCLIMaJIbHoto CIIeKTpa Susuuecxu CBs3al{o c noflB-

JreHIreM H pa3BI,ITHeM TJIaBHOTO.

6) Ha6.rrrogeul{r noKa3blBaIor, rrro HHTeHCHBHocTb r.llaBHoro cfiexrpa

B TOT MOMeHT, KotAa I{Cr{e3aeT [peAMaI{CUx{aJIbHblft CrIeKTp (VtlA AOC'ru-

taer BbrrueyKa3aHHOfi [peAenbHOIi LIHTeHCVBHOCTI'I), npla6.ltusllre/lbHO paBHa

H BO BCgXOM CTYqAE HC 6O.NSITC HHTEIICHBHOCTH IIPCAMAKCHMA'IbHOTO

CrreKTpa B TOT I\IOMeHT, Kor.4a TOJIbKO IITO IIOflBJIfleTCs rJIaBHLIft CIIeKTp'

EO.ree AeTanbHo 11po11ecc 3aMeHbI [peAMaI{CIzMaJIbHOTO CIIeHTpa r,'IaB-

HbrM yAa/rocb H3yqHTb roJrbKO Inf LByx MeAJIeHHbIx HosElx - N PiC

tg25 r oco6eggo ,{,Jrfl N Her i934. I4ueroquftcfl Marepl{ar ro o6eaM

Hosulld rroxa3blBaer, rITo cMeureHlle l'{aBgolo crieKTpa cpa3y xe rtocne

erO nOflB;IeHHfl Haq[HaeT paCTH, ilpur{eM BHarlane 6SlCrpO, a 3aTeM 6Olee

MeA/reHHo. Eucrpoe Bo3paCTaHIIe CMexdeI1Hs y I1aBHOTO cfieKrpa AIILITCfl'

He.u,oJrto u saKaHqHBaeTCfl, rpy6o roBopfl, reM MOMeHroM, KOrAa I'IHreH'

CHBH6C1b 1.IIaBIIOTO CneKrpa yge A9CTaTOTIHO BeJIuKa (Crvr. pa6Ory Mep-

px/r,'ra [11], ero puc. 1 u QororpaSuro XI Ans D1 u D, nuwuil Harptrfl)'

!..rra yacneHr.rs o6qefi Haprr.rHbr paccMarpHBaeMblx sBJIeHHft, I\4bI IIpu'

BOAr.rM 3Aecb (oHr. 1) cxellaMr{ecffr.rfi qeprex BbIIIJeyKa3aHHHx rpaHc'

Qopruaqnft, r/{e nO oCH a6CqHCC OTI{JIaAbIBaeTCs BpeMfl, nO OCU OpAI'rHar-

cMeuIeHHe ilHHuft (uanpzuep, B HM/ce(.). lflupnua no/Igc xapal(repl43yer

nHTeHCr.rBHOCrt;runufl. O6OSHa.IeHVfl Ha qepTex{e (Sur. 1), Koropble orIeBI'IA-

Hbr H 6e3 rrorrcqel{gfr, B3srbl II3 npeAblAyufeiA pa6grbl aBropa [41. PaAa xpar-
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I{ocrpl trpeAMaKct]MaJrbHbrrt crreKTp MLr 6y4eu r{MeHoBarb n 4a.xr,Hefiurer,r
ct crzcteuorl, rranHsrrT p cucrenaor.l, a npeo6pasoBaHr{e rrpeAMa(cfi}ra,rrbHoro
cnexrpa r raasuHit [pocro a+p nporleccoM.

,/1,ilq ocraabHrJx 3BesA sauerHoro ytse/ErreHarr cMerqeHrzfl p czcreuu
Ha yqacrKe A,f, saperac'i'pHpoBarro He 6u,ro, BtioJrHe B03MolI(r{o rro rofi
fipflqaHe, qro B TerreHHe 6ucrpo|o pocTa eroto cMeuIeHHfl liHTeHcrlBrroc'rb

13 cncrevu 6u.ra c,rpuurou
cJra1oir r..tfr petr{crparlur{
(6ren4rponaur.re c d. cr.rcre-
uofi). B erax cryqaflx rio-
BeAeHr{e p cucreuu [ocJre
ee ro.flB,rrenun (rraorraen'r 19)

npe,4,craBneuo r{a Sar. 1

nyHKrr.rpoM.

Oruernnl eqe pas, z6o
3TO gB"IIf CTCg OCHOBIIbIM,
qro Ha yqacrKe Al, unteu-
cuBHocl'b p cncrenru nos-
pacraer xar 6u sa cqer
y6naauur r.rHTeHCtrBHocrrz

C{, CINCTEMhI.

Bonpoc o6 HHreprpe-
raul{r4 a>p npoqecca 6u"rr
yxe paccMorper{ aBropoM
B ero IIpeABapHTe.rrbHbrx

3aMerxax [1-3], a rar)Ke
e 6oreenoauofl crarse [4].
B erax pa6orax 6uno no-
KaSaHO, rITO o( -> P UpOUeCC

r\{oxHo BecbMa yAoB/reTBo-
pHTeJrbHo o6:sncuum c
TOTIHIZ SPCI{Hfl BIIC3AIIHOIO
ycfl./reHHf ce.rreKTHBHoro

AaB.rreHr.rf paAVar\M B Mo-
MeHT MaKCr,rMyMa 6necxa.
O4uaro, HMefl B BHAy r.rc-

KJrioqHTenbHyr() Ban(Hoc'rb paccMarpr.rBaerr,loi.i npo6.rieuu, coBeprxeHHo He-

o6xo4llno ee Kpr4Ttrriecr{oe H3yqerrfle c caMbrx pa3/,rtrr{rrbrx roqex 3peHHrr.

I4saqe roBopfl, rran{ seo6xoAuir,to o6cy4urs sce r\rbrc,{ul,rLle NrexaHr.r3Mbr,

i{oropbre Mot,rru 6u o6:sflcHIrlr a + [j nporlecc. To.rr,ro [oc1're larori
r{pr.rrr.rqecl<or,i grzcxyccna }lo)Krro 6y4er cAeJrarb r.ir'rrepecyroxltle Hac

BrJBoAbL VxagaHHag Arrcxyccnr r.r cocraBJrfler 6onee KoHKperHo ocHoBHoe
coAepxaHue rracrorrqerl pa6oru. B cessr.r c ora[(, r,rbr paccMorpr.rNl prrA

rr{[o1'e3 r.r yKaxeM BCe Te TpyllHocTH, Koropbre c Hr{Mr.r cBflsaHbl.
1) Pacciviolprana BHarra/re cne!,yrcu1yio N{oAeJrb, o6cyx4euuyro paHee
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Qnr. 1. Cxeua, Hnnrocrpr{pyrouaq oaMetry npeAMa-
I(cuMaJrbHoro cnel(Tpa IIoBbrx 3Be3A (z cucreua) rlan-

HbrM crrel(rpolr (B cnc'rerr.ra).

/ -NPer 1901, NAql 1918, NCyg 1020, NLac ltr3Lj;?* NIl..r 1934,
NPic If25; 3 *NPer 1U01, NPic 1925, NLac 193i. LLIrrptrHa noJroc
xapaKTepugyer flHTeHcBBrrocrb coor8ercrtsyloutnx cycteu. Bgx-

3y - KprrBaf, oJecKa



KparKo aBropoM [12]. Kar< rrora3brBaror pa3,,rur{Hhre noAcqerrt * cKolloclb
o| pacunpeuur ,SorocQepu" y HoBbIx 3Be3A repeA MaI(ctzMyMoru (uo ue

oqeHb 6rusxo K caMoMy MoMeHTy MaKCHT{yMa), uaxo4uuax Ha ocHoBaHHH

COOTHOlxCHI.Ifl:
29500il1,:":f-5lgrr,-0.08, (1)

ropa3Ao Br,rue, qeM B 6orree paHHlolo e[oxy pa3BI.{TI.rfl Honofi, cJleAylox{yto

cpa3y xe sa scnnurxofi, Kponae roto, Bbrr{[cJIeHI{fl, apoBeAeHHbIe aBTopoi\{

(cira. [12], ra6.il. B), roKa3arILI, riro A.IIS N Cyg 1920u N Pic 1925 cxopocrs

$orocQepu z0 nepe4 MaxcalryMol,r 6sl"rla ropas4o 6.nuxe k cxopocrll
<t9 (tpn), gaeaeuori p crzcrenoft B MoMeHr ee oroHqare,rlbuoro cQopuupoaa-
HHg, T. e. B MoMeHT tprr, qeM r< cKopocrr,I, Aagael{oi:t a ci4creltofi s
MoMeHr ls [(Szr. 1). flpanaa, 4./Il ocra/IbHbix 3BesA yKa3aHuafl 6"augocrs
MexAy o6eNr.lu ci(opocrflMrI orcyrcrByer u.nu co6.nrcAaercfl BecbMa rpy6o.
Telr ne LreHee, yqr.rrbrBaff Bo3MoxHocrb cyurecrBeHHux outn6ox B BeJIIT-

uuue o0r, MoxHo Ha MoMeHT Aorrycrl{Tb, tITo aro coBnaAeHue cxopocrett
lrMeer Mecro AJrfl Bcex Hosux. Ho rorAa HarlpaullBaercg caM co6oto c.ne-

Ayronruii MexaHH3M, neA)ru-tufi K sailIeHe 6r cucrer\{hl p cucrevofi. Bnaqa.ne,

r. e. flocJre Bcfibrrrt<u 3BesAbI, cropocrb pacxrnpeHl4x $orocSepbl HJII4

MeHbue cKopocrH, Aasaenaofi npeAMaKCHManbHbIxI crIexTpotli, T. e. d.

cucreuoft, i4,1rH, rrpr.rMepHo, paBHa et?. OAuaxo B Hexoropblft nnoueur nepe,[
ilraxcuMyMou 6,recxa cporoc$epuqecrllM cJrostll BBesAbr coo6qaercf I'I3Hy-

TpH cranlsnfi HMIry.IIhc, B pe3yJIETare qero ux cKopocrb Bo3pacraer,

Aocrr.rrafl Ber[!rr.rHr,r, panuofi, rrpHMepHo, og(tt,nr), [pHrIeM or!(tp*)] o".
Bo.nee 6ucrpoe pacurupeHtre orux cJIoeB [pI{BoAIir K roMy, _qro Hx

oilrfiqecKafll ro;rqa r ,4elaercn BCKope pannofi eAuHLIue (aepnee, t -1.5),qro Aaer NraxcHMyM 6,recxa (_cu. Ila] crp.221 u c.,r.). Kax ro"nsxo HaqlrHaer
Bhrno.rrHflrrcq HepaBeucrBo " ( 1, eru c,,loi.r (p o6o.rouxa) HaqlrHalorAaBarb
co6crnenHyro cHCl'eMy nusuit fior','routeHllfl, T. e. rloflB;lsercfi p cucreua.
Haroseu, B cn/ry HepaBeHcrBa o9)'uo npoprcxoAl{T AoroHI(a crapot? a

o6o"roqxN, Aasasuer? fl cr4creMy tauufr rror"[orrlegl{s, llosoll P o6o.tto.rxoti,
B pe3yJrbrare qeto crapas o6oaoqxa HenpepblBHo cxl.IMaercr, KoJINrIecrBo

r\{areptlu, nxolgqeli B ee cocraB, y6uraer, tz, ItaHoHeII, oHa LICrIe3aer.

Bospactauze x(e rrHTeHcrlBHocrn y Hoeorl p o6o.rrout<a o6tscssercs
AByi\rfl @axropa,vH: 1) npoaoJrx{arcxlurrcr y6unaHueu i, 2; yBerHqeHVeNI

r{accbr p o6o,rouxa 3a cqer Marepxa a 06o.[o.{I(14.
Haxoneu, yBerrI4qeHI.Ie ts p,Irfl N Pic 1925 u N Her 1934 na HHrepBaJIe

Ltr, c roqxa 3peHr4rr paccMarpHBaeMoro MexaHI{3Ma, uouo 6u 6uru
cBrr3aHHbrilr c IIpoAo/IxarcIIIlrNrcg yBerHr{eHLIeM cKopocTI.{ paclIIIrpeHI,Is

rex ctoeB, KoropHe 6u.nu 4o orofo rlorocoepoii, a reuepb yx(e (s cn.,ly
HepaBeHCrBa r < 1 nocae r{orlrenra /g) cos4arcr p c[IcreMy. Vltesr,meuue
xe dfls/dt co BpeMeHeM IIa lrnrepsare Alr MoxHo 6u.no 6n cBfl3arb c
ropNioxeHr.relr Hosor? o6oaoqxa crapor?.

Bce aro, BMecro B3flroe, x o6tqcHser q,+P npo(ecc.

+ flra N Her 1934 cu. [3], s;rn N Aql l9l8 o',r. [8], 4.rrr N Pic 1925 ct't. [2].
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Or(saro 3'l'a ilioAeJrb cgrr:larra c pfl,iloiin pt'rlllroc'reii. llsrrl(r' 1'oro, 111 6
olHr.i LI Te )I(e COO6I)ax{eHHfl OI{rt3HBal0',r'Cfl rrac't'O ilpt.tivreHrrribrr\,rl,l Ii pa3Ir4Lr-

HbIM n'rOi(eJI,[r, trIbI UX 61r4err HylrepOB{l IL. 3 r O .',,.lLc l Ha}r BO3}rO)r(HoC',l'lr

B AA/'rbiieiirrreir 1136exrrb rroBl opeHrril.
fIepeiiTle,rr rerreprr r{ o6cyx{Aeurrro )rria'iaH[rbrx 1'p)'/IHoc'reii. fl1ra s'ronr

KaI( :J/{eCb, l'at( I{ B o't'FroilerlHri AarbHeiitlrrrx rio,'(e"rteir, rilJ 61,1eu oIIu-
paTbcfl uctdJ,lt)L!.ufiLe"xbHo lta Ha6ilodeHttfl, se q)uB.'reriiifl ritrrcdTu.\ Teope-
,I'IITICCI{HX IIOCl'POCH{I1J II6O 3TO BIJC'IIO 6T,T I{3BECTI.I)'IO IIIIIOTC'I'I{qHOC'I'I)

B HaruLI IlbtBoAr,I.
Ia) C loqrr.r sper{rrfl pacclrarplrBae}roii }roileri.r, HeitoHrrlHa cro/rb

cl'polo co6Juo/(arcuarict fioc,lieAoBa I'eJ'lLHocl L: ct{3qa.'la i, 
u0] eHT Mal(cll-

uyua 6lecr(a, 'r" e. Iro-trerrr, r(otAa t : 1,5, a 3a't'eM ynie ,1ol'or{r(a cr{l-
por"r c( 06o,TortKr,l pI llcr{e3HoBelll.le d. cuc'l eNibI, 1'. e, )1H}Irrl'ox(eHLIe 7. o6o-
,{oririr.I. l(asanocs 6i,i, ct'o,tr }Ke Beporrrioli }rorra 6l,t 6i,lrs u IrporHBo-
fio,loxiHar IIoc"rleAoBaTe,'rbt-roc].b, 1'. e. cHaqa,rla l(oroI{Ka r{ yHilq't'o)I{eFIHe a

o6o,uoul<1.1, a Barelr MaKcrINryll, x6o ror ilIoNIeHr, KorAa T: 1.), He xapa-
KTepH3y ercrr Hr{I{a K r.rMpr oc o6 U uu tpasuuecxi.ru a c Botlcrsa\,I u.

16) 13 6o,,rriflaucrBe cryqaeB KpLIBHe 6.,iecxa ), Llouotx repe/i .4,tafictt'

.ily,two,tt HMeiot' r,raaHr,rr:i xapar{Tep 11 He )Ir(a3bIBarot' Hil HaJl14qIie riai{t4x-

,ryu6o uun\,,'rbcoB, r(o'l'opbIe corJlacrlo paccN4a'rp!IBaettot:t tHnore3e /lo.{iI(Ht,l
6r;nv. 6r; ttpHBo/{r.r1'b r{ rroflI]JreHl,tro p o6onourra. C,regoaareJlbtlo, rtl,aoutLit
Br.rA r.rMero'f [r r{pHRbre }'Be/rir{tleilHrI rr. llo ror/\a c1'potaf nocreAoBaIenI]-
Hocrb ua6,rroAaelrr,rx co6t,trnli, yrasauuatl B IIpeAtr-Ilytlde\,{ IIyrtlire, llpeA-
cl'aB/rfe'[cf eu{e r,IeHee nepoarHoil. B paccirtal'i]14uaor,oi\l c'rlyqae 'l'o1' rIo-
rieHT , r{orlla rpoloc(-repir, }'cropleMaq 6es pe3t(tix 'r'o.,Tqr{oB (Ao ct<opoc't'lt

t1t:1t1r), craller yAoB,rlerBoparb l)ilReHc't81, t -- 1.5, s o o 6 u€ Ile rljoxe'l'
rrvreTb urzxaxor'r cBrrSrJ C [rOI{eHTOM AOrOI{Kri sOrOC(lepoii a o6o.[o'll<il (clttl-
'[aer'r rocreArieii). C)6a apryirett't'a, Ia rr 16, Irpe4cral]rflIo'l'cfl an'r'ol)y ollnt{r,{II
rrs Haa6oree cyu1ecl'Betrt{blx.

In) B pale c.rryqaeB lrl)tz RecbMa 6o,rsruux at,. il't)g (nalrpnuep, u c/ty-
.rae NAql 1918, 'u/.:- 1350 v 'ur,, -. 1450 tiu/cex.) pasJllrque vs-'. 7t,a rro

cl)aBHeHr.ilo c calrltlrH 81 H a|u, rraJr0 rr cocraB.rrfleT oI(oJIo i50 - 200 rrr/cer.

llplr,axux )^e Ma/rLIx o'r'Ho[rei{r.Ifl" -t'o- 
t'' 

,,r,, 't;:': crpaHHo, q'r'o,i,r. ,rj 
o

R C e I )\A il,rs1',. 'l'pyl(rr0 i(orrycrul'b, q'l'o l{exallH3tt'l pacruHpeHHrI HoBbIx

3tse3,r(, nraeroullrii u3pbrBiryro ilpulloAy, TaI( 'toqilo pa6ot'ae'i', tr1'o, Hecllorprl
rra Ma,roclb yl(a3aHHrnx o'lrloltenut)i, BCet,qit 'u11)tt, I1 llt'ttior;la lle 6breae't'

?.'9 -.1 tt,.
Ir) C rouxlr speuul pacc[,Iarpl.iBaeuori r{oAe.rIH, coBeplxeHrlo Hel]oHflrHo,

uoqelry Haqa"[o pa3Bln'rrfl [1 cuc'remt,t (l.t ee uots.ueuue) BCetAa coBIIaAae'r
c Haqa,rIoNI ocra6relrng d- cr{c'l'er\rbr, r{ rtor{eMy npoqecc pa3Bu1'Hg p cucte-
Mbr 3aKaHr{I{BaeTCrI ts r\ror'reHT rrcqe3HoBeHHfl fi cr.rcTeribl (urllt n Mo}teHl'

Loc'rfl)I(eHHf elo ,,lrpeAc./rb]Iori" r.tnlencl.innocrlt). 14naqe roBopfl, coBep-
rrrer-rHo ueloHrlTuo, IIo{rei\{y p cncleua pa3RHBaet'ctl ga cqer a clicreMbt.

,I,lorryclnu Buaqa,'re, r{'r'o [orB,rre]II.re !I AaJrbrteiitrtee pa:JBarI,Ie p cnclemrt
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cBrsarro c yMeHbueHHeM; y SorocQepu (nepnuir Saxrop). TorAa sos-
Har(aer c,Te,qyloxlafl Tpy,4uocl'b. I,lneHno, seo6xoAruo HMerb B BHAy, qro

AoroHKa So'roc$epofi a o6onourca (c [ocneAyIoIqHM ynurlroxeHl'ieu ee)

}I npO[eCC yMeHbllle[IHti 't Cyrb lIpoqeCCbI CoBepuIeHHO He3aBHCI{ \4bIe

Apyr or Apyra, floarouy BrtoJIFIe Bo3Nio)i(Ho BI{aqa,Ie no-/lHoe pasau'rrae p

CI,tCTeNtbI, il TO.ilbI(O 3aTeM AOTOHI(a a O6O,10rrrlI It yHHqTO)KeHHe CI4CTeMbI;

BO3MO)KHa raxxe ll O6paruaa nOCJIeAOBare.{bHOCrl,. BCe erO [pOTliBOpe-
qI'Il' Bblueyl(a3aH Hblil{ ua6,rrcAegu gl't.

Lonyclulr rerrepb, qro pa3Burtze p o6o,lourl4 tlpolicxoAl4'l 3a cqe'f

C)I(Al'H'i A O6O,ryO'TXU A, C,[CAOBATC,'II,HO, YBCJIHIICHIAfl MACCbI }IATEPI,Ilt, :iI 
/{BH.

xyrqer?cn co cKopoc'fbro ?p (r'ropoli rpaxrop). OTllrat<o H B groNI cnytl2g
Bo:H[r{aror cJpbe3Hbre rpyAHocru.,[,eiicrnale,asno, K BruqIIHIo Broporo
rpax'ropa /(o.[]ro{o Ao6ln,rsrtctI BCetAa B.rIHrIlHe riepBoro Saxropa, t{'l'o

cpa3y )r{e ilpxBoAHr K Bbllxeyl{a3al{Ho}ly npoTHBopeqfirc c Ha6"lIoAeHHflMI'l'

Ecrtu xre ocHoBIr)/ro po/tb B pa:JBlll'ul.l p r:ncreult I'Irpaer ruo,4blto oduu
eropofi cl]ar.r'op (.rro secL,i\la Ma/'Io BeposTHoI ro coBep[reHHo oqeBuAHo, qTo

loc,{eAoBar€:.,IbilocTb Mo,'\,IeHlaMaKCIlLryx'la (t = 1.5) H r'rotteura AolollKH c1

O6O,ltO.Ii{a, a 3ai e\{ OC,lIa6iIe}II{a 6( CLICTeMbI H HCLIe3HOBeFII{fl ee, ,r,lO,itet 6t,tru

"ryro6Oii (r. e. uoxte'l 6r,t'tt BHaqa,rye oC,ta6,lenize u HCqe:lHOBeHIie 4 CI.iCreIIbI,

a 3a'relvr y)r(e MONTeH'I MaKCI{}iyria). 3r'O )Ke B COO't'BeTCrBl4H C lyurrOnr Ia)

npoTr.r Bo Ire 
qlrl s a6,rroAe HLIfl I\,I.

i4) l,Inreu B BrzAy, qro llocJ,Iellunti ltepuo/( pactlrgpeHat I-losOri B CJIy-

qae 6ucrpstx Honnx (N Aql 1918, N Per 1901, N Lac 1936) Becbr{a

I(pllTr(OBpeMenltulr?, IpeAc't'aBnfieTCtI C?paHHbIIi, rITO KaK TOTTbI{O 1.r1, yBe-

,,rHrIHTCfl A0 BeJI[rJr4HbI trB, T. e, B pgAe CJISrq2gu Becb\{a ireutuot o

/ z,a-ao. zii,-a- t

I ua,rocrr olHonleul\ ,, !t'oo :'t;). cpa:ry )l(e, B relleH{le 6yri'

BalbHo qac()B Iln[ oAHHx cyrol{, Hacl'ynaer npo3paqHocrb, xapaK'repH3ye-

Marr HepaBer{crBolr t <{ 1.

Ie) Buruucnouua r_t'), rrpopt3BeAelrHr,le ilB.t.opoM [12], [or{a3brBaroT, r]1.o

BCe )I(e ArTt HeKoropblx BBellA tlepeA triaI(CLiNIyMol,l Be/IHqhHa ol,, toauAtt-
xioN{y, 3aMerHo 1\,reHbrre, qevl Be,TI4t{LIHa og (tg). erc il{e roBopar, rITo

AotoHKa Craporl o60,'IoqKrt SoroCcpepoii ttesosrto)I{Ha.'l-lepaneucrno
aqrloa(lrj) co6rroaa/rocb, H rrpr.r,torr l(oc.ra'toqr{O HSAe)(HO, IIeC[,1Orptl Ha

sce otrru6xu oupeAe,'Ietun r') 4,rn N Her 1934 u N Gem i912'

Ix<) Ha HHrepBaJIe Lti:t7,, * le p&ll'llLIuHe B cI{opocTsx'ug- oa o6bIqHo

AoCrLrtaeT Be"IIuqt.IHbI 150-400 rr.,t/celt. C.ueAonll'le,ryrso, eC"[H 4el2c't'nu-

TeJ,IbHO, C TOIIKil 3peH6f paCCMOTpeHgOii lrOAe.ryH, tt{bl IiliIeeN'I AeJIO C AO-

roHr(or:i oAttori o6o,roqxu c '0 :oa apyroii c 'a : og II cxarue nep-

BOft Ha LIHTepBa/Ie A,tr, 'rO 3TO Heu36ex{LIO AOJIX{llO BbI3Rarb Cro'/IKHOBeI{14fl

Me)r(Ay aroMaN{H 14. Becb.tula sHalr,ume./Lbttoe HgfiyqeHI{e B Jrr4HTttx (norocr,r)

B rerreFrHe Bcero a -' p lpouecca [25]' 3ro nporl'tBopequr Hll6/'lrcAellplflM'

3 Ec.ttt 6rt ue rrltxenepeq[cJIeHIIble
gs.n 6ut pa3Bllrtte p ctlcreutl 3a cqer ct

TpyrHocrlr, To gTor MexaHuSM B npfiHlrune o6T sc-

cucTeMbI.
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I Ioc,re4nue IIoKaBbIBaior, r{To HSJtyt1g111r" B .III'lHIIsx tloffBJigercfl JIHI.I]b

K (olrqy a-->p nporlecca lI rrpu oror,r rlacro eue B BecbMa ocra6reuHoNI

BLIAe. B i{aqecTBe I(oHKperHofo npl.lMepa Mbl Moii(eM coc,larbctl Ha

N Her 1 934. OcnoBHofi lieprioA, B rer]ellue Kolopol o npoHcxo4rzn o" + p
rpoqecc, saIII4Ma.II rpoMelryrol( BpeMeIIr Mex(Ay XII 23.5 a XII 25.0 [11].
B ro xe BpeMtI yxe XII 23.5 cnerrp N Her 1934 6sl",l Ilpa(ruqecr<H crel(r'
poM [or,rout.eHas 't' 1151. Caa6oe fi3,[yqggpa o6uapyxusa,ra roJIbKo J'IH-

Hlrfl Hd, rrro rrpucyuIe soo6qe BceN{ cfler(rpaNi cBepxtutaiIroB. Jluuutt

Ho n FIo na6,tioAa.ryucb roJIbl(o B nolJIolr,eHHa. Aa,ree, cIeKTpbl, BocIpol'I3-
BeAeHHbre tlerxusl.r n lporrouou [16], ltoxa3blBaror, qro Xll 2'1.7 B cnet{rpe
N Iler 1934 raxxre se 6r,Lro Hurcatoeo LI3,rIyqeHLIrI. To tie cAt{oe, xal( IIoKa3bt'

Bator ua6,tIoAellufl, I'IMeJ'IO Mecl'O u 4,rn N Pic 1925, ffie't)B-ad !\ltfl rtl)o'
uexryTr<a ,\1-r 6st,lo SHaqurenbllo 6o,tlnre, qeNI A,IIy N IIer 1934 rr l"rrq
prrAa Apyrr4x I-losstx.

Ec,ru xe BCII oHeprHrI, Bo3HIrHuIart B pe3ynbral'e croJII(IroBeHLIfl Meil(Ay

a u P 06o,ro.tt<arul, IpeBparul'cfl B TelJloBylo SHepl[ilo o6o,'IotIKI.I (6ee

[3ryrregr.rfl e no,rocax), To ot'o rlpHBeAer o6.gsare,rlgo x yBe,'II'{qe}IHIo

TeM[eparypbr c]r{&Birrr{XCfl rracreii o6o,{o.rxu a, c;IeAolra'rcJlbHo, K I{3MeIlet{I{Io

c[eKrpa Hosor.] B HHrepBa/'re A/r n cropoHy 6o,ree paHI{IIx rIoA,l{,raccoB,
rrro roflr{ocrbro [porr4BopeqHT na6no4enunlr (ctr. [9], ra6,l. 3).

Ie) Ec,rn 6rt yriuuroxteHlre crapoii o6o.to.tt<1l, Aaeasmei'i crcttctemy, 6uno
pe3ynbrarotvl Har'Iera Ha Hee noBoit o6o,tout<ll, 6stsuel:l 4o roro Qo-
rocQepoi:r, ro crapas o6o,'ro.Ira ,r'doJIlKHa 6ama 6ut Hcrle3arb no/IHocrl'Io.
I{axile 6r,r ro Hrl 6rrao I{r{bre Bo3Mox(Hocru sAecb I'r3-34 HepaBel{crBa

os)),ao Ma,'Io Bepoflrulr. B ro )I(e BpeMfl, KaK N{hI yx{e yKa3bIBa,lI[, npeA-

L{3KCHN{&.,rbHr:r? cner<rp il BecbMa ocaa6nessoM BI.IAe lrpoAonx(a/'I cyl{ecr-
BoBa'rb Her(oropoe I4 rrpl{ roivl Aocraror{t{o 6o,rornoe BpeMtI R cnyqae
N Per 1901, N Pic 1925 n N Lac 1936 u noc.re a+p rrporrecca (c rotrr(rl
3peHr-rrr MexaHH3Ma aBropa [4], eril $arru Haxo4nr ce6e yAoB/IerBopH-

Te,rlbHoe o6rscsesue, cr\'I. crp. 142 yr'azaunori pa6o'Lr,i).

flpan4a, Ivlbr r{orfiH 6i,I 4onycrlirb, tITo coBepueHI-Io c,tyvar?no B I{anllaB-
JTeHHW Ha6,rirc4areJrb - AUCK rleHrpa/Iblroii gsegAut n p o6oaou(e [ivleercq
nercoropriii paspbiB rIJIo'l'Hocrl{. C,reAosare,TL,Ho, B SToNl }Iairl)aBlIeHi'l14 7-

o6o,[o.rxa ue 6orna 6u cnara p o6o",rour<ofi, n ee cKopocrb oc'ra,{acl 6l,l

npe;xnelt. OAsaro [peAfionox(eHue o roM, qro AJItt Bcex rpex 3Be3A

pa3pbrB B otTt.Hociln'Le"/lhruo lwaccuattoit @oloccpepe llMer fuiecro KaK pa3

B FrailpaB/reHHIl x ua6,rtro4are,'Ilo, IIpeAClaB.IIflercfl I]o ueurruefi Mepe

PICI(yCCTBeHHLII'I.

Iil) C rourlr 3peHrifl paccMarpur;aertoil MoAe;IE, coBeplxeHllo IIeroFIarIIo
o6pasoaauue cpa3y )I(e [oc,/Ie Mat{cIiMyr,ra B cile(Tl]ax Hexoropblx I-loBLlx

Hecfto",rbtdlt.f, cl{creM nuuuft [ot/Iox{eHl4a co ct(opocrblo, 6o"cttue[t, qet,lt

cKopocrb, xapar{repr.r3y}oqafl d" Li Aa}I(e p cucreuy. K orali cr'tyqafll cr'Ie"

* BHa,rare, nocne orr(pbrrr.rs 3Beg,Ebr, cnexrp N Her 1934 coAepxan, KaIr la3BecrHo,
qprue norocbl xsryqeHus.

31



Ayer orHecril rpl4 [oACHCreMbr (ne cuuraa ulaBuoro cnerrpa), IIoflBLIB-

rrvecr cpa3y )r(e rocre Mar(cr.rMyMa B clle(rpe N Per 1901 [7]. fialee,
K 3rr.rM xe cnyrr2sr,,l cneAyer orHecrl,r clrcreMy II b) n cfiei(rpe N Gem 1912

[18] u r'. a.
C rquxa 3peHufl paccMarpuBaeMoro MexaHI,I3x{a, irpoacxoxAeHI'Ie yKa-

3aHHbrx ,{,o[onHHTeJIbHbIx cHCTeM ]Ie Mo]I(er 6urs cBs3auo c BHeuHeil

o6o;loqroft (rar n rnrore3e V, ctr. uuxe), ,(aroqefi cr crcreMy. Hanpo-

rHB, 3TO [pOACXOXAeHIZe A6JI]I{Ho 6urr cBs3auo Hlrvl c ycxopeHHbIM

nu6pacunauueu SorocSepu nepeA MaKcEMyMoM IInu eu1e c KaKHM-ro

MexaHl{3Mol't. Ho rorAa SJIeMeHTapHbIe [o.{,cqerbl nora3blBalor, rl'lo Ka)I{-

AarI Hs orllx cllcreM AoJIxHa ol{eHb cKopo AolHarb I{JII{ crapyrc a o6o-
florrKy H./rH Aall{e HOByIO P O6O;roqxy, SaTOpMO3IlrbCE I4Mt4* a NCueauyrl.
3ro ne, KaK npaBH/ro, ue na6.nloAaercfl.

Ix) Hapaay co BceMI.I BbIIIreyKa3aHHbIML rpy,q,HocrsMH paccMarpllBae-

MarI MOAe,'Ib XapaKTeptI3yeTCfl u enyrpeHueft HetrOCJIeAOBaTeJIbHoCTbIO.

llOnyCrllu, CJreAyrI HCXOAHbtM IIpeAnOCbI/Ixau arOfi MoAe./I[, r{ro Soroc@e-
pxqecKl'IM r{acrrM 3Be3AbI flepeA MaKcI'IMyMoM'q'ei{crBfiTenbHo coo6ueir
neroroptlfi r.rMnyJlbc, H oHH [pr'ro6pe.nn cKopocTb flp:89. TOrAa osu

Haqnyr pacuripfTbcfl 6blcrpee, qeM o6paqaroulttttr cttoft 3Be3Ar,I (cOs4arc-

u1vtfi, ttguuu norng111eH11rl h AB6x(yulalicr cO CKopoc1blo oo), t4 Cpa3y )I(e

HaqHyT CxuMaTb erg, OCJIa6.rIflf TeM CaMbIM oc CllCteuy. B rO )I(e BpeMrI

.(arb MaKcLIMyM, r. e. o6ecneqn:rr BbIrIo/IHeHHe paBeHCTBa t: 1'5 yKa-

3aHHbre Qoroc$epzqecKre .{acru (P o6onouxa) cMOryr ro,/IbI{O rocJle

TOrO, r{aK OHU, [pOAB[]IyBluI4Cb AocTaToqHo AaneKo oT 3Be3AbI' HCtlbITaIoT

cyqecrBeHHoe pacrrHpeHre [(cu. nyuxr Ia)]. C.reAosarerlHo, 3aMerHoe

ocJla6/reHrre c( cHCTeMbI AOI)KHO BCer-Aa Hallr{HaTbcfl paHbIIIe MaKCHMyMa

B Ir pOTHBOTIO.IIOII( HOCTb Ha6nIoAeHI'Ifl M.
'laxau o6pa3oM, BCfl COBOKyTTHOCTb npHBeAeIIHbIx 3AeCb sa6.nrcAare,ul-

Hr,rx Saxroa toBOpLIr IIpoTI{B paCCMarpI'IBaeilror? IH[oTe3r,I. Vlrttet 3To

B Br.rAy, MbI paccMOTpI{M c/IeAyloqy}0 MoAenb.

II) t{acrui.lM cryrraeM paccMoTpeHHOrO TOJIbKO IITO MexaHH3Ma f BJIflercs

[.HIIore3a Pecce.rya [19], r<oropylo oH BbI,U,B?IHyJI [pI{MeHHrenbHo K cIyrlarc

N Her 1934. PeCCe.[ TaK)I(e CqI4TaeT' qTO HCr{e3HOBeHI'Ie 0( CHCTeMbI CBfl-

3ago c reM, qro 6o.ree 6urcrpo ABl4)I(yqafcfl o6on6qga rasa (p o6o.xoqxa)

6slla au6poueHa no3xe, r{eM & o6ofio'Ixa' !'ornaa nocneAHlolo' oua ee

yB/reHJra 3a co6ofi.
ounqne 3roft ra[ore3bt or fipeAblrl,yllIet? cocrour B roM, llro SAecb

ru6pacr,lnaHr,re HoBoro o6.raxa HocaT coBeplueHHo clyuariuuft XapaKrep

r.r He cBrrsbrBaeTcfl c sorocQepoft 3Be3AbI, a caMoe lnaBHoe c MaKCLll\Iy-

lronr 6.necxa Hoeoft.
Coeepmeuuo oqeBl'I.illlo,

rur.IHC',tBo rex Bo3palltentlt't,

rrro Arg ru[o're3bl Pecce.la clrpaBeAnI'IBo 6orb-
KOTOpOe cAenaHo B orHorreHHlr qpeAblAYu{eit

* I4sreHcnngocTb gTl,tx Ct{Creru, a CfleAoBaTenbgo, 11 Macca cBfSaHHblX C glltrtu o6o-

J.oqer cyuecrBetltto MeHbue ral(oBblx xe rnfl z u p cncreu'
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rHroresbL Crop,a MbI tIo,IIHocrblo lvro)KeM npttauuc.nutr nyHKrbI Ix), Is)' Io),

Iz), Ia). Oco6euso He[oHffTHo, 1toqelly AotoHI(a crapofi o6oro'{xll ttosoft
(nn6poureuHofi Qaxrnvecxu cnyuaftno),(onxHa nporcxoAl4rb BCerAa

cpa3y xte [ocJIe Nla11cHMyua (nyHxr Ia): Kc3aJIocb 6r,t, r{To c.nyvaftnuft

su6poc o6oloqxu Moll{er [pHBoAHrb c'ro.Ilb xe qacro u K o6parHol?

nocneAoBareJrbHocrx ssfleHllrl. Bonpoca o rot\{, KaKIIM nyreM B paccMarpl{-

Baelror? runore3e AocTuraeTcg MoMeHT MaI(cHMyMa, Peccea ne paccMar-

pHBaer. Iloerorr,ty NIbI 3Tor MoMeHT rse cBrl3blBaeM c MoMeHToM,

KorAa t:1,5. 3ra rpyauocrb orMer{eHa ral{x{e u Mar.IIa@lHuor'l (cu' [9]'
crp.19l).

flolnrriro [eper{HCneHHbrx rpy,u,Hocrefi, c rl{fiore3oii Peccela cRfl3au rl

pa4 cnequQuqecKlix rpyAxocrerl, rJraBHbIe H3 KOTOpbIX raNoBbI.

II a) C roql(H speHLIfl paccMarpgBaeMorl r11rloresbl, coBepIIIeHHo Hetto'

HSTHO 6UCrpOe yBenl{rreHI.re cMellIeHHg y I cHcTeMbI Ha HHTepBaJIe

Ltt: tp*-ts tnr N Pic 1925 u N Her 1934.

116) Oaurznr lls uau6o,'Iee raI.IHCTBeuHux SarroB, orHocflIIluxcs x a+p
[poqeccy, flB,rlgercfl To, t11'g c roqxg 3pegufl Ha6nIoAeHI.'Ifi (CU. IyHKT ,,au

B Haqa,lle crarr,u), ItHTeHCHRHocft, p cucreMbl c I\'loMeHTa cBoero IIoflBJIe-

HIrfl Bo3pacraer 3a crrer HHTeHCr.IBHocrI.I cr cHcrer{br. Oco6eggo He[oHqrHbINI

,BJITIeTCn BHe3anHO Haqr.rHaIOU{eeCf B I\{Ol\,lenr /9 yMeHbuleHHe HHTeHcHB-

Hocru y c( cplcreMu. !,onycrula, c,rleAyfi rxlorese Peccera, qro ral{oe
oc.na6.ryesne BoSHHKaer B pe3YJIbrare Ha.rlera uosofi p o6o'rouxx Ha cra-
pyro c{ o6o"rroury.

Ho ror4a BosHHr(aer cneAyrouras rpyAl{ocrb. [yc'rr' coyAapeHlre MexAy
o6onoqxauu npoHcxo,[,Ilr R MoMeHT 1p, r. e. TorAa, I(orAa rloflBJIaeTCfl

HoBar p cucrenia. Ho s eror Mor\{eHT LtHTeHcHBHocrb [oc"rlenHeft BecbMa

Ma.[a, a cJreAoBareJrbHo, r.r ]racca ilorJrouralouet2 ltarepnu, ee o6paeylouefir
Ta()Ke HeBe,IrHKa. to C,rleAosare./rbHo, HoBaf o6onoqxa Aonx(Ha 6l,tla 6st

o6ssare.[buo 3arop\,rogr.rrbcl lpexnei,i orHocI,tre,llbHo 6o.nee illaccHBHoft

o6o,roqroll , n6o cllcreva tugufr rol'r'IotueHl4f , c Heii cBfl3aHHa.E, sB,'lflercg

B MoMeHT 19 orl1ocLITe/IbHo 6o,tee I4HreHcHBHoii, Halporsa, na6,rrcAesrlg
loxasErBaror, Lrro, Haflpr4x,rep, 4.nr N Pic 1925 u N Her 1934 (cna. sur. 1)

YCI(OpeHr.re p O6O,rourr B nroNreHT 19 ffBJIf€TCf IIOnoll(I4Te,lbHhIM H BeCbMa

6onr,uruu.
EC.na tne CroJl{HOReHHe MeXAy CrapOil 11 HOsOfi O6OflO.IKaMH [poucxo-

ALIr Il KOHUe a + p npOqecca, rO OlrsTb-TaKLI Har{[HaIOuIeeCfl B uOnenr l9
Becbi\,ra 6r,lCrpOe OCna6./reHl{e }IHTe}ICHBHOCTII d" CHCTeMbI OCTaeTCfl He[O-

HflTHbIM.

B cnssu c y(a3aHHLIr\rLI TpyAHocrttMlr, paccNrorpHM cne-l,yrcuyrc lloAeJlb.

III) B uacrOfU{ee BpeMrt MbI LIMeeM AOCrarotlHbIe oCLIoBaHI'If Cqltrarb'
rrro 4aQ@ysrro-ucxponofi u opHoHoR ClreKrpEI HoBbIx 3Be3A ,lBJIflIOrCrI

C roqxn sperurfl npegr,layruefi runore3br, Bo3pacranue HHreHcHBIIocru p cHcreull
cBr3brBaercfl I4 c reN{r rrro noc,'te .iuoueura lu npoficxoAgl' HenpepblBHoe y6ltnatlxe r.
OrHaxo, ecru Mbr BBeAeM sror MexaH[3M r B rltnoresy'Pecceaa. To npflIIeM r nepeoii

ruIIoTe3e.

3 Urr. ItpHrICIioii ac'rpoOII3. ooc€)pB11 ., t.rv JJ



IresynbraroM HelpepblBHot'o trtrer{eH}rfl MarepHH c rroBepxHocrH nocJIeA-
HlIx.'s llpu eronr aurpfyano-HcKpoB&s, a qacro u oplroHoBa cacreMhr luuptii
lorJroueHurr rroflBtflrorcs B c[etirpax I-]oeHx AoBonbHo criopo roc/re
MaKcHr\{yr,ra, HHorAa 6yxna"rtuo 1re|e3 cyrr(H rroc.[e Heto. I4ueg or.o B

BIUy, ilpeAcTaBJ'Ifle'rcfl HHTepecHbrr\,I BbrrrcHH'tb, He Mo)t{er "ryH M&TepHrr,
o6pasyrorqafl gTH c[eKTpbr, ]lrparb ry )i(e ponb, rr.l.o H uoBafl p o6o,roura
B AByx npeAbrAyrr{rix r}rnore3ax. I4uaqe roBoprr, acrerleHrae aroMoB c lro-
BepxHocrr.{ IJosorT Mor/ro 6r-: nprnoTiH,rb r{ roi\ry, qro 3rr.{ aro}{br Aoto-
usiltu 6r,r cr o6o,rouxy, T. e. crapyro o6o,roqxr,, o6pasyroqyro upL,AlraKcrr-
ua,rrurtri (:neKTp, r.t ciKr.rMaJrH 6l,t ee H3Hyl.pu; Ir B 31'OM CJryqije ribl
,4oJrlr{rrhi 6lr,rru 6r,r ua6.rlrc4alr cr+p npoqecc. o rou r(e, qro AotoHr{a o.

o6oroqKu aronraMn, o6pasyroqanr[ yKa3aHr]bre crexTpbr, B rrpHHrIH[e Bo3-
MoxHa, toBopflT ua6,riro4are.r6Hbre AcHHbIe. fieiicrnure"rlbHo, cMerrreirHe
la$Qysuo-HCKpoBoro H opuoxoBa c[eKrpoB o6uqso Ha HecKoJrbKo coreH
I4 Aall{e HHotAa (N Per 1901) Ha flecr(o/rbKo rbrcsrr xrra/cex. rpeBbrruaer
crrrelqeHHe & cHcTeMr,r [epeA MaKCHI\4yMo]lr. TaXUu O6paSou, AotoHKa c(

o6o.uoqxn Mo)r(er ocyulecrB.rrsl.bcfl AoBoaruo 6olc.rpo. O4Haxo H ara Mo-
/[enb Bcrpeqaercq c pr,qoM BecbMa cepbesHbrx rpy,4uocrer:i. 3ru rpy,r(,Ho-
CTH TAKOBI,].

IIIa) Hecuorpfl Ha ro, qro o o6u1eu ax@cpysno-acxporor? H opr{or.roB
crieKrpbr rrosB,rrflrorcs o6uquo AoBoJrbHo cKopo rocne MaKcr.{MyMa 6aecra,
B ocHoBHox{ llx rrorlBr'reuue cJleAyer ornocxTb y),](e ilJrpt K r<ouqy o. + p

flpo(ecca, [,rrr.] lt 6o,ree nosAur{at Mor{eu.raM. Tax, Ha[pHMep, Mbr yx(e
yKasHBanH, r{ro B crrer(rpe N Her 1934 cc+p npouecc [poHcxoAaJr, B oc-
HoBHoM, MexAy XII 23.5 N XII 25.0. B .ro xe BpeMfl auscpysuo-acxporofi
crexrp aror2 snes4br rorrBr.rrTcfl ro,rrbxo XII 27 (cru. f23], crp. 145) u 6;tn
upesnuuai.iHo cna6. Opuouor xe cfleKrp rrorrBr],rrcfl eule rro3xe. B c,,ry-
qae N Pic 1925 r{arcr{MyM 6,necxa rrpumencfl xa VI 7, e *.> p upouecc sa-
xoHrrr.rncfl VI B-9, a aaS@y:uo-ucxponoii crreKrp iloqBHrcfl roJrbKo VI l0
(cu. [24], crp. 63). B xpaftHax cryr{arx aa@Qysno-ucxpoaorl H opHoHoB
crreKTpr,r rtofrBJrrrHCb ro.rrbKo K KoHrly o.+p npoqecca.

Tarulr o6pasou, K r\loMeH'ry HaqaJra a+il npoqecca aTolrr,r a KoH,[,eH-
caurdu, o6pasyrorque yr(asaHHbre cner(rpbr, utu noo6ure He ycfleBaro? Ao-
nerarb Ao fl o6onor{KH, a ec/tll }t ,i{o,rlercIor, To LIx cro,rlb ueltuoro (c,ra-
6ocrt coorBercrByroqax cHCTeM A]f.uuii), qro r.r3MeHHTb 3HaqHTeJrbHo CKO-
poclb crapofi o. o6o"ryoqxu oHH He Moryr.

1116) Har:roau1ufi aPryMeHr flB/rflercfl, ro MHeHHro aBropa, sau6o.lee
cepbe3HbtNr. !,onyc'rxri Ha MoMeHT, qro 4eiicrearerituo pacclrorpeuuufi
3Aecb Mexar-rH3r\,r HMeet' Irecro. 3.ro oeHaqa"rro 6rr, qro sa orEocareJrbHo
roporxufi rpoMe,fiyrox BpeMeHpr \tt: tp,, - lp uacrgr_lbr, o6pa3yroqge
yraSaHHbre cfleKTpbr, r.r3MeHH.rrH 6u cropocru oceii q o6oaoqxN Ha Be,lrH.
eHHj 

"B 
(tp,,)- o"(til. C 4p1,ror:r clopoHbr, HHreHCEBHocrb Aucpsyauo-

* Coorse'l crsyouylo cneKTpocr(onuqecxyro rr

yrBepxAeHr.rrr cu. n pa5orax aBropa [20, 2l ] rr Mar
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rlc(poBoro u oplroHoBa cleKrpoB cpa3y )}(e rroc,[e Hx riorrBJreHHrr o6blr{Ho
BecbMa 6ucrpo pacrer (,a,o uexoroporo MolreHTa, yir(e cro,'rb yAaneHHoto
or MoMerrra MaKCr.rMyMa, rrro oH Ha(: ue rurepecyer), 3r'o rre ogHaqaer,
uro nu6pacr{BaHHe Marepl{fl I.I3 HoBoii [poAon;{aercr B roM )r(e H ,rdaxe,
[oBr{Ar4Morlry, ycuneHHoM Tea{Ire. I4s ecero o1'oro creAyer, Llro u [ocne
MoMeHTa tpm loJDtiro IrMeri, Mecro 6lrcrpoe Bo3pacrarrue cropocru y p

o6o,roqKr.r. A uuenuo, 3a rrpo]\4e]r{yroK BpeMeuu A1, noc,re uoMeHTzl ll,r
CMeUeHHe p CiaCrentr,t ,q,onxHo yBe./iI{tIIiTLCs, IIpHMepl{O, Ha BeJIUT{Hrly

og(tpn,) - o"(tg) H r. A. 3ro xie B ueJlorvl pgA,e c,nyqaeB pesKo rporxBo-
per{Hr Ha6nroAeHuana. [3 c.ryuae NPer 1901, NCyg 1920, NHer 1934 yne-
rHireHr.re cMeuleHr4fl y uoeofi [3 cHcreurr cJra3y xe flocre oxonuannr a+p
npou,ecca npaKTurIecKH orcyrcrBoBa.rro. \4 ](ns ocrairrrHhrx Honux yBenr{qe-

Hr.re cropocrri y p o6oro,{xll coBepluexHo He cornacyercfl c rpe6oBaHr.]rrMu
paccMarpunaeMoro Nrexaura3Ma. * Tar, HarIpHMep, y N Lac 1936 na6.rro4ar-
rrreecf yBeJrr.rr{eHue (,0 nocne o(+9 [pouecca 6r,rao csflsaHo, HecoMHe]rHo,

c AaBneHHeM paAr.rlruuH, 116o ycrofiLrlrBoe yBeJrr.rqenue o o6Hapyxr.t,rn BCe

o6oaoqxn. Aronrr,l, o6paeynrque auQ@ysHo-HcKpoBofi, unu opuoHoB
cfler{Tpbr, 3aTopMo3H.rrucr 6u uepnor.i xe o6onoql{or]i.

IIIn)Hacrorulee Bo3paxeHr.re aHaJroruqHo ryHxry Ix). Ec,ru 6m paccmar-
punaeir.rr,rfi r{exaHH3M 6wl rrpaBEneH, To aroMbr, cocraBnflrorr],He AHQ-

Qysuo-lrcxpoBort H opuoHots cfiexrpbr, rrepeAaBa,'rx 6u or o6o,roqKe BecbMa

6o.ryr,ruoil HMnynbc. ''''rr Ho cBr3aHubre c orori nepe4auefi HMrrynbca croJr-
KHoBeHHfl o6sgare.ruuo rpuBoAu/ru 6H e reqeuue a.+p npoqecca r{ ro-
flBneHLIIO I.I3,'ryqeHr.rs B rroJrocax, qefo He na6,rlIoAaercg. c,,re4yer r.rMeTb

B BHAy, rrro pa3nnrrue Mex(Ay cropocrbro o( o6onoqxl,t u eKopocrbrc aro-
uon, o6pasyloulux aNQcpysuo-ucrpoaofi H opuor{oB crrerTpbr, eocraBrfler
corHr.r r.r ,u,atl{e rbrcrtll{ xuicex. (NPer 1901).

IIII) B cryqae paccMarpnBaeMoro MexaHri3Ma, rax )Ke KaK u B c,{}q2g
uoAe.refi I u II [crr. rryHKr I s)], npe4c'raBJrrrercs cotseptrreHHo HerronrrHbrM
ro o6c'rorre./IbcrBo, rrro [peAMaKCHr\{aJI},HbIfi cnerrp n oc,ra6.reuHoM BI{Ae

cyuecrBoBarr y N Per 1901, N Pic 1925, N Lac 1936 u, Bo3N{oxHO, y
NGem 1912. B ro )r(e BpeMq, ec.rrr.r 6sr aroMbr r.r rioH,qeHcariurz, o6pasyro-
urue 4uQSy3Ho-ucxposou H opr.roHoB cneKrpbr, 4eficrnHre,urno cxHMailu
or o6orouxy u rpeBparqanu ee B p o6o,roury, ro oc'raror{ rpe4MaKclr-
MaJrbHoro cleKrpa o6'r,flcHr4Tb 6u,ro 6u r{eBOSNroir(Ho, w6o npo[ecc B[lI-

6pacuaauun aroMoB Hs Hosorl (paauouepruotit, so ecex uanpao.ueaunx)
HAer IrelpepbrBHo I4 Aax{e B }rcr{opeHHblx re}rrax (crr.r. nurue).

* Mouiuo 6ut,ro 6u )Io[ycrrrrr,, uro rrt6pacuBaur]e aroMoB, o6pasyrorqr.rx ;ruQrpyetro-
ucrponofi u oprroHoB cnel(Tpbr, ,rB.rrrrercg cro.rrb uoxrHbtM, rrro Macca orlleruaueiicn o6o-
JroqI(H MOt\reHTaJILrrO yBe.lIHqlrBaeTcrr, a 3To cpa3y )r(e Ao.rr)(rro EecTIl I{ y}IeHr,rrreH}rro yc-
xopeHHrr. OIuaxo 3To ilpeAnono)r(eHr're o3naqaJro 6r,1, .1'16 l,rrrreHclrBrroclb r!'raBHoto cflel<rpa
locJre .i + p npoqecca ,uor,r)r(Ha cr.tJrbuo Bo3paclarb. Kpolre roro, 9To npelfloJ,rox(eu[e
coBepueHHo He cor,'racyercrr co cla6ocrrro lrrpSyauo-ucrpoBoro H oprrorroBa c[er(r-
poB B IIa(laJle lrx pa3BI4'rrrn.

,'+ nflfl roto.rro6u u3l4eHurb cr(opocrb ur(tS) ua ag(tprr).
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IIIa) Haclosuras rpyAHocrb coBeprxeHHO aHa,Toruuna Ia). C roqKrr
3peHr,rrr paccMarpr.rBaeuoli MoAeJIH, coBeprxeHHo HeIoHrrrHo o6pasonauae
n Aa.nssertruee yc'roiiunBoe cyuecrBoBaHr.re Lo[oJrHr.rre.rr,srix cacreu [npu-
Nrepbr cM. nynxr Iu)] KaK c 66,tsurau, rax H c MeHsITILTM ctt{eureHlleM,
rreM y r"rlaeuott cHCTeMbL

Vqurunaqorr4 TpyAHocrll, nepeiiAeu K paccN,rorpenr{ro c,reAyrouleft
MOACJII,I.

IV) nnx roro qro6r,r o6tscsurr ct + p npoqecc, Mar.IlaQluir ([9], crp. 191)

[oJraraeT, qTo cpasy xe [ocJle ]\{ar{cuMyMa olTaqecKag To,,ruda ea4ynurefica
o6o10.{KIr Hosoii (ee @orocQepu) nauauaer yAoB"rrerBopqrb HepaBeHcrBy

" < t, B cBrrsn c qeM Hapyx{y HaqnHaer Br,rxo.(}rrb paAlraqarr, coorBer-
crByroruafl 6o.nee ropflquM BHyrpeHHflM c,rroflIr ,Soroc0epslu. IZsaqe ro-
Boprr, TeMneparypa H3"rryqeHflfl Bo3pacraer. 3ro xe .[oJrxHo Becru K rro-
BLIIxeHI.Ito AaB.IIeHHfl panuaIIIII4 s y,,rrrpa$14onere. B cu.ny roto, r{To o[TH-
qecKarr To./IUa orAerqrc[IHxcs o6o,ryoqex sa IlpeAe.rro[{ cepr.rH Jlafirraasa u
n c@epe JIar"rMaHoBcKHx JtilHnit, HaBepr{oe, 6o,rysrue enHHHubI, AaB,rreHr{e
paALIau.HLI 6)rAe', 4eficreonarb BHariaJIe Ha BHyrpeHHIze qacra or4ettreruetl-
cs o6o,ro.JKrr, r{oropbre HarIHyr rrpoABHraT'bcfl Hapy)Ky, HeltpepbrBHo cx{lz-
Marr ocHoBHyro Maccy crapoii o6o"ryoqrcu. B xoulr,e r(oHuoB BHyrpeHnrs
o6orto.rxa AofiAer Ao BueruHeft rpauaqu crapoii o. o6o,4o.rxu r.i [oc,rreAHrrrr
lrcqe3Her. Bce olo u o6rscsser 0(->p npouecc.

Paccnor;rensrtfi rrexaslisM coBeprleHHo ai{a.[orpiqeH ]!rexaHHBNry aBTopa

ft-41. OAuzLr<o flpaqrHa yBe/rur]eHufl ,rlaB"ryeHr{rr paAuarlurr s r{o4e,rx Max
JIaSnuua coBepiueuHo rlHafl r.r Hocrrr r{r{c'i'o meJanepamypruufi xapaKrep.

MoAe,rr Max JIaS"raHa rax)fie cBflsaHa c pfl/(oM cepbesHbrx rllyAHo-
creii, roropbre Mbr certqac paccMolpu.\r.

IVa) B ceoeir pa6ore l25l anrop rpeAcratsr.tn coorBercrByloruae apry-
MeHrbr B rlo,'rbsy roro, qro HBMeHeHae reMireparyprr y Honr:ft (N, c,reAo-
BATEJIbHO, YBCJ.IHqEIII{C HHTCHCI,IBHOCTI, },ISTPACbAOIETOBOIO I(OHI{A EE

cnexrpa) n rrepnsl'i ilepHoA flocre Nrar(cr.iMyMa r.r, Bo BCflKoM c.[yqae, Ao
NroMelrr{t t1tn, Kotl\a cr.+p upoltecc yl(e 3aKiirirurBBercq, coBeprrreuuo Hr{rr-
ro)r(Ho. Eoree roro, ra6,ry. 3 pa6oru Max ,Iladlnzna [9] uoxa3brBaer, qro
r,rasHnir crrer(Tl), Ha t{otlropbLil, rcatc pos u deilcmayent cot/racuo pacc[,rar-
paoaeuoi;i raflore3e 6o.ryee Bbrcor{oreMrreparypnarr y,,rlrpaSuo,/reroBas pa-

Auarrua,flBJrrrercrrA,rs NAql 1918, NCyg 1920, NLac 1936 6o,ree nosdruuu,
rreM npeAMaxcuMa,rrbuhni cnex,p. O nosax<esi.rri reMrreparypbr cpa3y x(e
rocne Mar{c}rMyMa B c.ryqae N Aql 1918 rosopur raK)r(e u ro o6crorrre/rb-
crBo, qTo B c[eKTpe 3Be3Abr B TeqeHr.re HeKoToporo nepHoAa [ocJre Ma"

xcHMyMa ua6nrcAanacb ro.roca CN npir 3590 a. To x<e ua6.lrc4a"rocb H B

crreKrpe N FIer 1934.

B cssgii co cxagaHHbrNr orMerr.rM cr'reAyloqee o6crosrenscrso. Hexo-
Toprre aBropbr cr{Hraror, rrro B nonb3y sblcoxoii reMneparypbr HosHx
cpaSy )r(e floc,re MaKCr.rMyMa roBopr.rr noflBJreHae B Hx c[eKrpax Ilo,[oc
Hs,rlyrreHrrr. B ro xe BpeMs aBrop B yKaBaHHofi pa6ore [25] [peAcraBan
cooTBeTcTByloq[e apryMeHTbI B [onb3y Toro, rrro 3Aecb Mr,r aMeeM Ae.ro
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o'r'Hlo/(r) He c Bbtcot{orer{ueparypHoii faAHauner? H nocJre,u,yrotqefi Q,'ryopec-
qeHrIHeri. O4uaxo BCe eto Hac ceriqac He LoJrlI{Ho uHrepecoBa.t.b, r.r60
cteAyer IIOMHIITr, qTo Iio.[ochr Hg"'ryrreHlzfl B cIIeKTpax MIlotHx Hogbrx B

TeqeHr4e a+p upoilecca r4JIH Boo6ue omcymcm|ost|r\a unru 6unv secbl4a
ctta6bt, Aa)r(e K KoHrIy a+p npoqecca [cu. lynxr Ix<)]. !,a,ree, seodxo-
AuMo orMerr.rrb, rrro, Halpanep, B crexrpe N Her 1934 s Haqa"[e ee pa3-
BVTutr (noc.ire ee orl(pblrr.Ia) upucyrcrBoBatH Morrlr{bre rrodllocbl H3iryqer{Hfl,
ra reM He MeHee a+p upoqecc Har{aJrcfl JrHrxb rroc,Te }ra(cu}ryMa. 'larlzlr
o6pasou, u c arort 'foqxlz 3peHafl, r\{br He MoxeN{ cqr.rrarb, rITo c{ + p npo-
qecc 6u.rr cBs3aH c [oBbrrrreHHeM Ter.irreparypbr y I Ioaorl cpa3y xe Ilocre
MaKCrrMyMa.

IV6) HacroflIlee Bo3paN{eHHe, aHa,rroruqHo 1116), c rofi To,rsxo pas}rrr-
qer.i, qro sAecb Mbr HNreeN{ .q,eno c pa4raqueii, a Fre c aroMaMH. tr43oecrno,
q'ro I1o,[ocbr H3/ryqeHr.rfl pa3BHBaiorcx saiE6o,ree 6ucTpo cpa3y ]r(e iloc./re
Hx nosB,rreHrzfl B crler{Tpe, Ho y}r<e noc,Le oxoHqaHl{fl a-+p upouecca. Ta-
ruu o6pasou, ecJrr{ crruTarb, qro rzr{TeHcr.IBHocrb rIoJIoc I43[yrleHuf y
Hoar,rx cBHAereJIbcrBye'r' o6 gx reureparype,'*' To gaz6o,,Iee 6ucrpr,*i
pocr reMrreparypbr y Hoeofi Aon)r{eH HMe'l'b }recro rrortrr.r cpa3y x{e IIocJre
a -+ p tporlecca, H, ocHoBblBaffcb Ha coBep[reHHo ar{aJrorurlHori apryueH-
Tat\av, (ar{ r{ B nyrlxTe 1116), lri,r Ao,rr)r(HE{ 6ulu 6r,l gar{Jrroqrdrb, qro H3-
MeHeHI'Ie 

"B 
Cp33! xe Ilocne Mo]IeHTa tpm trol:ot{Ho 6stTE, eecr,Nra cx./rbHbillr,

rrro B 6onuuuncrBe cflyrraeB pe:Jr{o [porrzBopeqnr ua6,rrc4euarru, ,I{,efi-
CTBIITC./rbHO, MbI yXe OTLteqaJIIlt, rrTOr Ha[ptr]iep, B C,lyqae N Per 1901,
NCyg 1920 u. NHer l934cuerqenr.re p cr.icreMbr rrocre r\roMeHra tpnt \p,ar-
rl{ilecr{H oTcyrcrBoBa,[o. I,Iua.re roBopfl, sar6onee cu.utuur? pocr r.rHreti-
CABHOCTH IIo"IOC H3,rtytlggHf H, C,lleAOBaTeJIItrHO, rUnorel'UqeCxul? pOCT

TeMneparypbt H,uKd.H He cvosa./Lcfl AJtr. orzx 3Be3A Ha LrJr{xeilr.u4 p o6o-
JIOqKLI, AUa;tOrAqgOe ro,,roxeHHe uN{eeT MecTO H /.iln 6Onr,urauctBa oc-
lanbublx FloBr,rx,

IVe) C roqKlz 3penzfl rnllore3br lvlax JIa$nuHa, coBeprueHHo Herroirrr-
uo o6pasonar{He, HaprIAy c r"[atsHLjM c[eKTpotrr Aorlo,/IHltrer'rbHbtx cHCTer,r.
Pasnrrn o6pa:ou ocrAe'rcg HelloHflTlrbrr\i H To o6crogrentcrBo, rITo B cJIy-
qae NPer 1901, N Pic 1925 u N Lac 1936 upe4uaKcr4Ma,rrbHbrfr cnexrp oc-
raBa,rcfl cyrqecTBoBarb B oc./ra6.rresuorr BH,(e tz rroc.[e oKoHlIaHHrr a ->'p

rpouecca.
lauoresy Max Jla@,rrr4Ha ilrox(Ho 6u,ro 6u cJ'retKa BprAoH3MeHarb c/re-

Ayron{HM o6pasou. Kax noraeaJr aBrop [20, 2l], lr]rreucr.rBHocrb HeBr{Ar.i-
naofi uau Lo nonocu B crreKTpax HoBbrx 3BegA, c MoMeHTa [orB.rreHur Bo-
o6ule ua6,ryIoAaeMbrx no.[oc H3/,ryrreHua Ao.txna 6srt BecbMa nncoxoft.
3ra rroJrocA H civrot.rra 6ur Htparb ocHoBuyro poJrb B cxaraa a o6oro'r-
r(r.r AaB,rieuueM paArarlru. OAuaro paccMarpaBaeuufi BapHaHr BCTpeqaercrr
C rofi rpyAHoCTbIo, rlro IIo/IoCId I{3nyqeHrfl B ctleKTpax HoBLIx 3Be3,t{, B

* Cudxrp nord,roilIeHrrs y Honux B reqeHHe MHorEx Xuefi nocle MaKcHMyMa traK pa3

He roBopur o6 ororu nonuileuun [25].
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ocHoBHoM, [OflBJIflI.OTCTI lI CTaHOBq',l'CtI AOCTaTOT{I{O HHTeHCHBHbIMH TO./IbKL)

rrocJre NroMeHTa tp, fct'r. nyHK'f Ix)l . floeroNly I.o MorleHrfl lprr noJIX(Ha

6u1r secri\{a cna6oii H rlo,'Ioca Lo. Moxao 3Aecb raKil(e noB'l'opgTb cl(a-

3AIIHOC B OTIIOIICHIiI N HCT 1934. A UNICHHO, B }IAqAIC CE PASBI,ITHfl TIO.

,rIOChI a3JIyTIeHHfl B ee CIIeKTpe, a C,{eAOBaTe.IIrHO, H tro'lloca L'r, 6aUtu

i,ICI(,ryrcIIHTCJII,HO HHTCHCHBHbIMH, U TC}'I HE MCHEE A+P NPOqCCC HACTY[A''I

TO,'rbr(O ilOC/Ie MaI(CxMyMa 6,teCXa. I-larOueq, CrcAit x{e [pI4,IIOxllMt{ BCe

re Bo3pax{eHr.irr, Koropble repeql{cJleI{bI B flyHKrax IV6) u IVn).
[1O uglOx<esgltryt Coo6l)axeHlifl]l NILI He niOX{eM OCTaH(J:llrbcfl LI Ha

rlr[ore3e Mar ,IIatpaHHa co BCeMH ee BHAoH3[4eHeHHfl]\IH.

V) O6rrcneHue d, + p upoqecca [ocpeAcrBoilt ceJleKrl.IBHolo AaBneHI'ln

paAaairHH 6n,ro [peA/Ioxeuo aBropo]i B efo 6oaee paHHHx pa6orax

[1 -41. Orcuaas qurareJlfl K ara]r pa6oraM tt, t,rlaRl{btx{ o6pasol'r, t< fioc.rleA-

I{erl I-t3 HHX, Nllrl Hallo}I11}llI JTLITUF' ocFIoBiIL'le IIoroxeHI'Ifl, .[exa[tIle B oc-
HOBe paccNlarpr.IBaeN,loii }'loAe,'IH. cvntaelcl, t{To B MoMeHl' illal(cul{yela

6,lecr<a rporoc$epa HoBoIl 3Be3AbI trepecrae't' i)actuplpr'i'bctl H Haql'iHae'r cir[-
Marbc,r. Iia Her)i c,reAylor ii fi npH,'Iex(aruae x Heii 6o'tee BHyrpeHHHe
rrac'r'H ee flpomtllceHHozl 06paulaI0ulel'o c,'Iotl. JIo3tolvtrr B 3rax qac'rflx

o6pasyercr 6orrutotl rpaAHeIIr cKopocl'et:i, Ii oltu Ae"IlaorcrI IIpo3paqublMu

e cfepe nu+Hfi llot,rlott1eHHfl. i+'i' C.[e4oBate,(blio, [ocJ'ie [{aKCI'I]\I\r}Ia Ha

6uyrpeuure qacrr4 orAe,'Iflroqeiics o6o,roqrlt 65r4el' 4eiitc'rnonarb YlKe He

oC.,,Ia6TCHHI,IIi .TIHIIHfiMH IIOIJIOUICHH' TIOl.OI{ PAAI.IAqI,II,I itF.,, A IIOI'OI( IIC-

fipepbiBHofi paAlraI1ar] rcor, H3.rIy.Iaer'tr,tt"i caN{oti enes4ofi. ocllnrsoti xoA

flBlrelvii aceH H3 npHJIaraerioft sAecL rpur. 2, a 'ral()l(e $rzr. 5lloc,IleAllell
pa6orbr aB'ropa [4].

I(ax uoffasaHo B aloii pa6o're, pacc,rtorpeuusli'i r{exal{lz3}I o6ucsser
BCe CrieuHrpuuecrue oco6eHHoc'rr{ 7. -> p npoqecca, a raKxe orK/ItlHeHLIfl

or tlocr.IeAIIelo. B qac'lHocrl,I, llpeACTaBngeTCs BOSllOX{rIHill O6r,CCHArr rtO-

flB/IEHI,IC AONO.IIHI{TCJIbHI,iX CI,ICTE}I B CICKTPE I{OBOii 3BE3AbI, A TAI{)KC TO

o$cronrenbcrBo, qro B pflAe C.rlytl2gn IlpeLNIal(cur'IaJIL,HbII;i cfleK'l'l) He Hc-
qe3A.rr [OnHOCrbrO H T. L. BCe re OCHOBHhIe rpyAI{OCl'[, I(OTOpbIe MbI a3-

JraraJrH B o'rHorrreHr.rH rvroAe/rei'.r I, II, III, IV, 3AeCb Orlla,[arcl'. OAuar<o

tsBr.rAy 1'o|o, 1119 c MoMeHra noflIl,1ellHfl yI(a3aHHol? pa60Tbl llotlBH/'IrICb Ao-
IO,IIHI4TC.IIT,HhIE I,ICCJIEAOBAHHq HA6NIOAATC.TIbHOIO XAI)AI(TCPA, MbI CII,CJIACNI

3A,ecb prA 3aMeqauHfi orrrocure.[bHo rpex 3Be3A: N Per 1901, NGem 1912,

N Lac 1936.
N Per 1901. 06pa6orxa crteKrporpilMI\I, tto.r'IYtteHI]btx ua usorllx o6-

cepBaroplrlx, rio3Bo/rH,ra Mar Jla$,tauy [17] flocl'pourb BJCb]Ia no71po6-

Httti xoA pilSBHTIrtl o'lAe/'lbHblx CHCTeNI lvlnttit IIofJ'IouleHl4f B c[eKTpe
eroil Ilosoii; . a.-> p rrpoqecc lrrreJI 3Aecb IropMa,'IbHbllt xapar<'rep, rpnqeM,
oAHar(o, [peArraKCHNra,rsgsIrt clieKTp ocra"rtctt cyudecTBoBarb B Becb.Ma

+ B cuiry HenpepblBuoro fpa/Ir,reHTa ra3oBoro AaBJIeltufl. 
p** Ontvqecxar roJru{a B qacrore JIHI.rsr{ norJlot[eurrn tf, : \ o, pdr', r,4e o.,- ros(l'

$nqueur notnoureHr{rr, g -- nnoruocrrr.
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oc/la6rLeHHOnd BLrAe H rIOCJre )rOMeHTo /7rnr. c,r6tqcHer.IHe STofo o6cros-
t'eJrbcrBa N{oxeT 5u,r't raliprN{ xe, Kar{ u B cJiyqae IIpeAN{aKCr{Ma,rbHoto
cre(rpa NPic 192rj (cu. [4], crp. 142-143). O li;rorzcxoxAerrHr.r Aouorr-
HI,ITC,IIbi{hIX CLICTENI , TIO'IBHBIXI,IXCfl B CIICI(TPC HOUOI:i TOIITH OIIHOBPEMEHHO
c l','IaBHr,rI,r cIIeKrpoli, ci{. floc"rieAuuii naparpad] roii lxe ita6orr,r aBTopa.

N Gem 1912. Tar< )Ke, r{aK r.i B trpeAbrAyqe}r c.[yqae, Ma.r.epr{aJr A/rff
Aalruoii 3Be3r,br 6r,r,r o5pa6o'r'au Max ,ria(;,uauou [18] ro Aairnbrrr HecKo,rr,-

p;efi/f,no"dv
Coooauotfliluuicr

'lo-, a:ur(to,rl

rf, << t, qrad u >> t qrad u/, =,.
--4ya7;;;;ix[xx7"u

, a>/

<l>nr.2. Cxelra ycl.r.,reHilll ceJre(TnBtroro AaBrctrltfl pnAHarlrru Ha orae-
'r''ourvroc'r "oo''n"'l{olioffl;ii.Bi:iJr(,:lJ}i:#, \!f'u,,r',o,u".o 

ci,{arH,r

xux o6ctpr;a'r'opuri. O6pa6orxa troi{a3arTa r{aprrzHy, pa/Ir.rK0JbHo orr,rr4rr-
Hyio or rofi, r<oLopyro rrlleAc'l'aB,/rflnu ceSe Par'rr u Crparrou n cBolrx
pa6orax rro orori sBesAe (o6cyxi4eHae AaHHbrX Crpo'r-roua n Paiira o6
ero[r sBe:-]Ae crr. [4j, t:L'p. 134-138).

(l ro,rxr.r 3i)eHHrr r:oBrrrx pe3yni-,raros Mar Jlatpnuua, il) p upo4ecc
Ma e'rofr 3BesAbr flrJJrrercrr, ua nepnufi Rstrflll, AOBoirbr.ro 3anyrar{r{brM,
a6o s c[er(Tpe rocae4uer? nepel [rar{cnr'ry\,ror,r rrprlcy1'c'r'BoBanx rpu crr-
crerlr,r: I, IIa u IIc (u Honbrx o603Ha.reFrr,rlx Mar ,IIarp,ruua). B cBl3H c
erurr ueo6xoAHr,ro c.u,enarr, c/re,1yrorrlee o6qee llalreqaHue, r{acarcqeecfl
He lo,,rbr(o N Ciem 1912, no rur()i{e N Cyg 7920 n N Lac 1936, clrei(rpbr
KO'r'OpblX I]epeA ]rraKCLrriyMo],r co,(€p)r{3i1t{ 6o.ilr,ue, qet{ oAHy cr4cTeMy
r'uuait ror,{ot\eHrrr. Ocuosrrori noupoc, roropi,rri 3Aecb RoBHr.{Kaer, cocro-
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HT B roM, rrMeer nr.r rraBHbrii c[errp (roropuli, c lorrKx 3peHrrr Hop]raJrb-
Horo o( -> p upoqecca, Ao.rrxeH floflB.rrrrrbcs [oc/re Mar{cHMyMa) caoe Ha-
qalo* eqe Ao Mar{cr.rM.yMa, vrv )Ke ger? Ecns Ha oro'r Borrpoc ilro}i(Ho
OTBeTHTb yTBepAI{Te/'IbHO, TO BO3HLIKHOBeHLIe I.IIaBHOIO CIel(Tpa eu{e
,qo MaKCriMyMa (r. e. rpe)r(AeBpeMeHHbrir a -+ p uporlecc) nroixuo o6,bsc-
HHTL, Ha[pllMep, TeM, rITO rpaAHeHT Ct<OpOCreli BO BHlzrp"rrrn, qacTrrx

o6paqarcqero c"rorr Hosor? BoBHr.rKaer eude Ao Ma(cHNryNra (c*. [4),
crp. i40--141). OAsar<o ropasAo 6o,ree BepoflrHbnr flB,rrsercfl ro rrpeA-
rloJloxeHr{e, rrro roqr(a ua rpaQuffe cKopocrelZ, xoropue flpfirrr.rcbrBarorcfl
[epeA MaKc[MyMoM r,rraBHoMy crreKrpy, r 4eficrrxreJrbr{ocrH rrpuHaAre-
xar c.nyuarluuu o6,rlarau, nsr6pouer{HbrM us lloeor? eqe Ao MaKCHMyMa,
TOqlree, B MoMeHT BCIIbIIIIKA. 3rO npe4CraBIeHlre HaxoAHT Ce6e rroA-
rBepxAeHue oco6enno ts cnyqae N Cyg 1920, rAe repeA MaKCriMyMoM
ua6anAa,rocb MHoro cr{creM, TaK qro c,ryuartuoe coBlaAeHue. rr'raBuoro
c[eKTpa c o4uori H3 rarr.rx ctrcreM B Bbrcuer? cre[eHu BeposrHo. B nolr,-
gy ororo yirBepxAeHus roBopt4r r.r ro o6crorrre"{bcrBo, rlro B c"rryqae
N Cyg 192(l w NLac 1936 AeilcrsuleatHuii a+p npo[ecc (r. e. rpaxr]r-
qecKu BHe3aIIHas 3aMeHa ruau6o"aee uHmeH,cuBHo?o IIpeAMaKcr.IMa,rrbHoto
crre(rpa r.rannuu) Haqaflcs ro"rrbKo qepe3 Hexoropuft rrpoNrex{yroK Bpe-
MeHH Iloc,[e Mar{cLIMyMa. I-loerouy cBr3brBarr, o6ssare.[sHo r,rasHLrfi crreKTp
[oc/Ie Mar(ci.rMyMa c oAHorl r.t3 cr.tcreM Ao ]raKcHMyMa, H [paroM BecbMa
cla6oii i'iri H HMeroulefi unor4a Aaxe coBceM ,[,pyroe cMeiqeHr.re, r(ax aro
Aerlalor A.ns NGem 1912 u NLac 1936 Mar ,rlaQ,rHH v Alrx NCyg 1920
Eol4yr.rn, ilpe/lcraBnflercfl aBropy, no MeHbureii nrepe, Heo6ocroaaHHbrM.
t{ro xe Kacaercfl caMoro Borlpoca o cyqecrBoBaHur.I Ao MaKcnMyMa He-

cro,rrbKr.rx clrcreM, ro o6 oroM cil,r. [4], crp. 130-132. Haxoueq, HCqe3Ho-
BeHae rrocJre MaKCr{MyMa rori c,ryua/ruoft cacreivrbr, c Koropoilr ,crler,rnaer-
ctu rraBHHft cnerrp, o6t,gcugercfl TeM, qro flJtLr rrocne MancHMyMa ora
cHCreMa coBrraAaer tro no/ro)KeHr.rrc c fJraBHbrM clerTpoM (6,,reu4uposauue),
HJrr{ coorBercrByroil{ee o6na(o yBneKaercs raasHori o6o"ryoqxofi (ciu, [4],
cro.132).

Bosepariencx renepb x NGem 1912. I{arc MhI yxe orMerr{r,rx, [ono-
x(eHue 3Aecb orrracrr{ BafiyraHrloe, reNr 6o.ree, qro B yxasauuor? pa6ore
Max Jla@,tan He Aaer nHreHcraeuocrefl cncreM. OAuaro H 3Aecs
rrpeAMaKcr.Ma.ur,sufi crrexrp (crcreua I) 6un saMeHeH TJIaBFIITM (cucreur,r
IIa r II),'r'. e. E sAecb HMen Mecro io6srunnr? oc+p rpouecc. K coxa-
JreHaro, o Aera"rrflx no KoporKori saMerre Max ,rll@arana cKa3arb cefiqac
.rro-rrz6o rpyAHo.

hl l-ac 1936. IZsy.reHHe cllexf i)oB a'roii snes4u, '1'aKd(e lro I,rarepl.ra-

JraM HecKoiri,rcl.rx o6cepsalopNr.i, [poBeAeHo Max ilarparuonr [261.

3Aect l'aK)r{e /r(o }raKCuM)/MA na6,uo.a,alocl HecKor'IbKo crlcreNr (rpu),
[plaqeNr, KaK yKa3L,iBa,lIOCl Bbl[Ie, Mar "rlarp,ruH cBfl3blBaet- I"iIaet'lnli cneKTp

* Kouequo, B BHAe oqesr caa6oi;i cncreMbl
** Cra6ocrs orni c,Tyvafinblx rorlex TaK)I{e

rJraBHbIM CneKTpOM AOC,',Ie MaI(CI'lMyMa.
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[ocJle Maxcr.rMyMa (cacreua II B ero o6osnauenau) c AByMs rorlKax,rH
(cr',reqeuue 1330 u 1316 xu/cer.), cyrr,ecrBoBaBrrruMr.r 0o MaKCHMyr,ra.
B ro xe BpeMfl, rro MHeHr.rro aBropa, ropa3lo [paBAo[oAo6nee cnssr,rsarb
arH ,rIBe roqKlr He c cEcreuofi II, a c Aono,ruare.truoli cucrenrofi II,.
Torla [osB/,IeHHe r.rlaBHoro cfler{Tpa cteAyeT orHec.i.r{ K MoMeHTaM, Jler{a-
l\aM nocrxe MaKCHMyMa, r. e. a+p npoqecc 6yle, r{Merb crau4aprur,ll.i
xapaxTep. O4uaxo coBeprxeHHo HesaBHCHMo or. pas,rlzul.ili n Hr{repflpe-
TAIfI4t4 cHCTeM, H 3AeCb IlpaKTkqeCI(I{ BHe3al]Hafl SaMeHa [peAMaI(CHMa"IIb-
Horo cneKrpa I r,,ranuuu II upou3otrrJra noclle Mar{cr.rMyMa. Hurepnpera-
rlr.ro czcreusr A Mar ,IlaQauua (cucrer,ra Xapnepa I) cM. [4], crp. 149.
Haxoueq, o clrcreMe B cu. c.teAyrorrdyro pa6ory aBropa. B erorl pa6o,re
npHBeAeHbr BptyMeHTbI B [orTb3y roro, rrro coorBercTByloqas o6o;loqxa.
6u.ta nu6poureua B MoMeHT BC[brrrrKH H y)Ke K Mo[4eHTy MaKCr.rMyMa
rraxoAHnacb oT 3Be3Abr BeCbMa .qa/IeKo.

I,lclolrsya arH HoBbre pegynbrarbr Max,l-Ia@,rnHa, MolKEo yrBepx{Aarb,
qro o(+p npoqecc, T. e. Aucr(perHas 3aMeua HHTeHcHBHofi upe4uarcu-
Ira,rrnoli cHcreMbr HHTeHCHBHoft rrasHoii cllcrenoi;i (n nparoiu 3a cqer
HHTeHCHBHOCTT nepaofi), ecrr 6eaclronopo.luuft 3aKoH AJlfl BCeX CelrH
HosLilx, [pur{eM Bo Bcex cryqa.flx oror fipouecc Har{HHancs ilocne MaKCa-
MyMa. Kporue roro, Br,rrlerrpuBeAeHHas .{,Hcxyccrifl rroKasb{Baer, rlro H
grH Marep[a,tlu naoryr 6uru yflcHeHbr, c roqKH 3peHHfi MexaHHsr,ra, pac-
cMorpeHEoro aBropoM t1-4].

B 3ax,rrcueuue, ueo6xo4xruo oTrverHTb c/reAyroudee o6crosre,rscrso.
Aerop roKasa/r ([4], crp. 146-148), q.ro ro pa3,,rarra]o cropocrefi ts-.Jo
ao npeur a+p [poqecca Mo]r(Ho BL,Ir{i{CtHTb ro,,lrlgHy orAe,rgsrxertcrr
o6o.ryoqxu. flpu erou ro,ryqr{Ha o6onoqru A,rq N Her lg34 nonyqnnacb
paeuofi, npnMepHo,60-100po, Il ro )r{e Bpe}rrr 4,u N Aql 19lB Bbrrrn-
cJIfleMafl To/rxIHHa o6o.noqru oKa3tlBaercs topagLo ivreHbuefi, rreM AJrf
N Her 1934, u'ro Ma,[o Beposruo. 3ro Mo)r(Ho yflcHHrb ce6e co cneA]ro-
rrlefr rorrxr{ speHHa. Ec,,u.r BHyrpH o'r4e,rrznurelica o6oncl.rru HMeeT.cri
3HaqI'ITenbHa-g AHclepcl4g cttopocrefi, To Aaxe B IIeFIrpa/'lL,Hblx rIaCTrIx
Ituuuit florrouleHHfl, CO3AaBaeMbrx o60,touroft, o[TplrrecKafl 'ro.[ua
nocne4uefi 6yaer orHocHre,rrblro ue ne,ri.rxa. Ilo rotAa noroK He[pepbrB-
uoti paguauvH xGu, roropuf.i 4eiicrnyer cor,{acHo paccNrarpuBaelror? r,lo-
AenH Ha orAenHBrrryrocfl o6o,louxy [ocne Mar{cHMyMa. cMoxer, BeCbMa
cropo [poHr.rxHyrb H B ee BHyrpeHHHe r{acTr{, ycxol]as rena cauuu a > p

Ilpordecc. Taxuu o6pasou, o[peAenfeMafl ue Ha6,rrc4euur.i ro,'rurrrHa. or-
Ae"{}rsuefi cfl o6o,ircl,rxi.i 6yae'r @urrrnuo yMeHbrrreHa.

Hacrorqeft MoAeJrbro Mbi saKairqrBaeM paccMorpeHHe .r.ex rnoAe,reft,
B Koropblx yHHrITolKeHize a o6o.nor.rKH HocItr, TaK cKa3arb, rracrrJlbcrBer.I-
ur,rii xapaxrep. flepeliAeM rerepb r( paccMorpeunrc nro4e.refi, B Koropr,rx
oc.ta6neslre o( cHCTetvrbI cBrI3aHo c oc,ra6,reuueM uotJlol;1are,iltuofi cnoco6_
Hocrr.r y a o6o,rovxrl.

VI) Caeayr rpeAror,rox(enarc Meppu,r.,ra ([11], crp. 480), cAenanHoMy
HM B orHorrresra N Her 1934, MoxHo ,(,olycruTb, rrro nu6pacr,roauxe,
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HoBoI:i p o6o,rouxn c 6o,rutuelt cropocrr,Io, IIeN'I v npexueti s. o6onoqru,
coorRe'l'CTByer us,WeHUBttLeilctL (yne,tuuneurefiCa) nocJie MaI(CHNIyMa CKO'

pOC.rH HenpepbLBHOzO IlCl'eqeHLIa Marel)ug H3 3Be3AbL tr4CqesHOseHue CTa-

poii a- O6O,{oqKI4 c/teAyeT CBtt3ilTb C Te}{, IITO RC.{eACIBEe I{efipellblBHolo

.vLa/IeHHfI ee OT 3Be3/lbl, ee o[THqecKag ro,lula rx B csepe nhHufl nolro-
uIeHHq HetrpeprnBHO y6btBaeT lI I( MOr,IeHr! tprn HaqHHaer yAoB/IerBopsrb

HepaBeHCTBy \:,"<1. 3'ra lsnore3a BCrpeqaercfl co c,'IeAyloLIlLIrIH rpyA-

HOCTf NiH:

VIrr) COeeptueuHo lteIIoHfrHg, noqelly npeHpaIqeHple HcreqeHlIfl ){a'

repr.rw, o6pasyrorqet:i lionyrc o6oroqxv, r. e. 11peKpau],eHI{e pocra HHreH'

CHBt{OCTr.r f3 CflC'rerr.t;t, COBIaAaeT C [O,'lHblxl UCrIe3l]OIIeHHeNI s. CUCTelvIbI.

C 'ro.tt{r.r 3[reHuq paCCMaTp]IBaeMOfi MO/'(e,'IH, O6a arn cpaxra tIBJIflIoTCfl

COBepIIeHHO tte3ABUCLL.L[bt,.l4lt, LI BOO6qe HeIIOHSTHO, nor{eMy fl' C}ICreMa

oc,{a6eBaer BCerA,a 3a Cr{er p6cra HHTeHCI{BHOCTH |.j CHCreillbI. B qaCrso-

cru, B lrolreuT tpnt wHTeHC[IBIIocrb HoBofi [3 cucreurt craHoBarctl npl46rH'

SHTer'IbHo raKoIi xe, I(aK H I'lHTeHcHBHocrb o( cHC'reNIbl B MoMeHT tg'
B aHcrueft crerleHLI I'IeBepogruo, qro BCe 3TH @apr-,r Ar'la BCex ceMH

3Be3A HOCfir C/ryqaiiHbrfi xapaKrep.
VI6) Conep[IeHHO Her1ogflTIIO, [OqeMy HoBOe rlcretlel{He }larel)HII C

5o.,isurefi cH:opocTblo, upt{BoAfl[(ee K o6pa3oBaHuIo p o6o,rouxrl, IIaql{Hae't-

c; QaKrHqe{:KLI BCerAa roJIbKo .ttoc/Le MaKcHNIyMa (n nou'ru cpa3y }l(e 3a

xulr). /leirclBHTeJrbr.Io, c roq(E 3peuur BCex lrbICJ'IuMbIx NIexatlI43x{oB pac'
rrrr,rD0HtIfl [{oet,Ix Ao NlaI(clr],ryMa, ]IouIHocTL Irc'teqeHIlfl rlaTepl'1Il H3 3Be3'

Abr B6/ra3r,r riaKcrzMyNra pe3i(o ocila6JleHa.

VIs) HerrontlrHo, floqerly ttoBafl p o6olouxa, AoroHtlfl crapyrc a o6c-
,rloqtry (yxe r.nu OC,'Ia6,IeHHyIO K I,IONIeHTy AOTOHKfl, Itltw HeBI4AHMyIO),

He TOpMO3I41'Cfl etO (Uuaue rOBOptt, trOqeMy NIbI HLiKOl,U,a nOc,rle tlO*B/Ie-

Hufl 9 cHCl'eN{bI He Ha6ntoAaeNI yr{eHbIUeHLIfl ee cMeIIIeHHfl).

B Csssu C oTHII IIyHKTOM BO3l{t4KaeT aHa.IIOrITqHbIfi nOullOc o rO}I, lro'
qelry cTapotl a. o6olo.lrot:l ne ropMo3rlTCg BTOpHT{HbIe 060,10'lKH, BbI6pa-

cbIBaeMLIe cpa3y xe noc,[e \IaKcIIM]'Ma H I'IMelotlII4e cl(opocTb, Laxe
66.,rnuyrc, r{ei\i f3 o6o.touria (N Per 1901 I{ r. n'). fieiicraure,lr,Ho, Hx

OTHOCHTC,'IbIIO HE6O/IbtUA'I HHTCHCIIBHOCTb IOtsOPIIT O TOM, .ITO I'IX I'IACCA

BO BCqKOM (:ryqae cyqecrlJeHl{o MeHbme, r{eM Macca c{ o60,'Ioq(H, u60

CI,iC,TEMA JIilTtUft ItOT,IIOrt\CHHfl, IIDEACTAB./IflE\'IAfi TIOC'ICAHEI1, fle,'IqCTCfl TICPEA

MOMeHTOIT lB ileCbMa HHTeHCHBI'IOfi. 3rO Ne .U,O,1I)I(HO O3l1Ar{ATh, q'lo BTO-

purrrrr,re 06c,[o.rKr.r He 6YAy1' yBJIeKarb crapylo 7. o6oJ'Ioqxy, a 6yAyr eIo

1'Oplt Ogl4Tt,Crl.

\rl r) COaell[tt]HHo uctIIOHqTI{O BeCLMa 6uCrpOe fiCr{e3HOBeHHe fl CIICTe-

ilILI B'l'etleIIHe OTHOCI{'reJ'ILIIO KOpOTKOIO npOMeX{VTI{a BpeMeH}'l Lt1-
: t1'''-lp, u. co c,TeAyrou{eii Toql{lr rrpeHHtI. Ileo6xoAuuo HMerb B RI4Ay,

qTo, HanpuMep, B cJtlrUila N Pic 1925 npeAIlaKCuMa/TbHblft cileKl'p cYUe-

CrBORa,/t B l etleitHe OI{O,[o 12 Aseii Ac; ]taKC14riyNia H ero IzHrei'ICIIB-

HOCTT, 3a 31'O Bpelrfl I,t3t{eHfl,rtacb BeCbMa C,1a6O. I'ltlreHCasiroCrs Jil{lHl4it

flpel(iltaxcirilra,,rbnoro cfiel{r1)a y N Her 1934 B reqeHl'le 9 Asetl Ao
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MaKCrrMyMa HgMerlflracb raKir(e ornocETe,rrbHo cra6o (ro BCrKolr cnyqae
t{eusJweputto c,'la6ee, qeM B rerreHke nepzoAa Ltt: t pu, - tr'), floerou-u*

Saxrauecxa BHesanHoe oc,ra6,respre I4 rlocre.4yrouee r{crre3HoBeHr.re a

cricrer\rbr 3a oruocl{Te.rrbHo roporrafi fipoNrex(yror All , HsNrepreMr,rit Atts
yKa:|srIHbIx Hosbrx AByMrr AHrMri, a 4.nr 6r,rcrpbrx - qacaNra, nper,craBrfler-
cs, c rotrrll 3peHLIfl Aauuori turroTe3bl, HefloHfrr{brtrt. fler:icraure,rtbuo, Mbr

yx(e yKa3bIBaJIr.r, qro HHTeHCIlBHocrr ,ilunuii c{ c[creMr,r B MoMeHT tg 3Ha-
riLrre/IbHo 60rotue, qeli LIH'reHcHBHocrE, BTopuqI{bIX,,AotIoJIHLITeJIbHbIx cI,I-

crelr, lorBJrnrculflxcs B crieKTpax HoeL{x cpasy x(e [oc,'re MaKCHMyMa.

CneAosare.rrrHo, Maccbr BTopHrrHbrx o6onoqexAorlr{Hbr 6urr, ueHr,ure.
qeM Macca c o6o,ryoqxu r uoueur lp. B ro ir(e BpeMff cHCTeMbr nwwutr
TIOTJIOUeT{Hfl, Ilpe,u,CTaBJIeHHbIe 9'r'U}rI.I OTrrOCr{Te,(bHO HeMaCCtIsUHlra 06o-

"lOqXaM[, CyqecTByIOr O6bt,{HO rrOCr'Ie UX rloflB"llerrr.rf BecbNra Aonto - /{o
oAuoro-AByx Mecfll1eB. 6olee roro, t,tx r.rcqe3HoBeHr,re B crreKTpe Ilosofi
r{Meer o6uquo Becr,Ma u,rasusrfr xapal(Tep, a ue rarorl, Kar( oro ua6.nro-

Aaercn Bo BpeMq a+p npoqecca.
Tamllr,r o6pasoivl, y6uuauue rrot",loqare.nr,noli cnoco6noc'r'n y yxe

c@opuuposaBrrrHxcIt o6o,rouex, r{ I{aKoBb]Nr rrpriHaAnexH'f a o6o.[oqtra
B MoMeHT l9r rrpoacxoAur o6lrqHo BecbMa MeA.rIeHr{o r{ [,,IaBH0.'" Otcro4a
c.[eAyer, u'ro 6ucrpoe il Qarruuecxx tsHe3arrHoe y6uaauNe rar<ori cno-
co6rtocrs y a o6o.touKrr B TeqeHr.re BpeMeHH Lt. : tr.- /9, trp€trc'r38.{fler-
cs tto MeHbuerl nepe coBepueHHo 3ataAoqHuu. Iipolre roto, orr coo6pa-
)I(eFIH,q rOtsOpfl',f O TOM, qTO yHHrrTO)I(eHfle 7. CHCTeMbT HOClr'f HAcU,nb-
cntaerutt,urt, a rre caMorrpoH3BonbHbri.i xaparrep, BC,/reACrBr.re qeto x{br BHoBb
BOSBpaqaeMCfl K paHee paccMorpeHHbrNr ilro.4e/rfM.

[l 4) Fiacrosuar{ rpyAHocrb aHaJrorr.rr{Hul rryHKry Ic). /-leiicrBArer,rbrro,
uoBas p o6o,rouxa .4o,,rx(Ha rroc,Te Aoronxlr (op ] z,) yereut ga co6ori
BCIO o( O60"rlovxy (ur.rcroni,ry, c rorrr{H 3peHHfl ua6,rnAesufr, ca.Ma [j o60-
.,Iot{Ka He ropMo3nTcfi), B cHJ'ry qero ocrarl{a y [peAMal(caMa.rrbrroto crrer(Tpa
6r,rrr rre /lo,rlr(Ho, fIa,,iee, K paccMorpeusofi tHrro're3e AoJI)r{Hbr 6li,r,t ultu-
MeHIIMtI L{ BO3pa)l(eHllfl, LI3,IIOX{eHHbIe B rrynr<re I u).

tr4ures n Br.iil,y BCe Bbr[rer43.[oxeHubre TpyAHocrH, o6cy4u,ra c,,reAyrcri{vro
r'roAe,rlb, rlper,/raraBrrryrccn Mar JIacp",rulHonr ([23], crp. 211) gnn o6'r,qcHe-
HVtr a- + p npoqecca rar(ir{e B crrer('rpe N l-{er 1934.

VII) IIpeTlrloraraelcfl, T{ro HLr3a,qo,{to /Io r,raKcr{}ry}ra }rcreqeHr4e Mal.e-
pwu H3 I-loroit pesKo ocJra6e,'ro, B pesvJrbra'l'e uero o6pasona,racr, @ar<-
'raqecr(H orAe,{r.rBixar{cs o6o,,,ioqxa (coc'i'otulafl r.{3 ,(loroc$eprru z trapy:ri-
Horo,,o6paLrlaroqero c.ror"). B ct.r,'Iy o'l'IeJteHHrr ot 3Be3/{br Nrat.e[)Hfl,
cocraB"rrflrorqafl 3'l'y o60"10qI(y, pa3pexa,'racL, (r,raroAlrp[_ .]eMy Bcr(ope
HaCTynHJI MON{eH1', KOIAa CTA,/IO BITIIO,/IHflTLCa pABeIICTBO c : 1.5, aI1'O Lt

Aa./ro r\{aKCr.i}ry}r ,rllKocl'u (cu. [14], ctp. 223). flpo4o,,ruraatrreecfl rroc.rre

ororo MoMeI{Tfl yS6is4,1r.re T rIpr.rBe,ro K l'oMy, Llto e'ra c6o.rroqr(a cAe"[a-

* 6olee nolpo6soe o6cyxgeune eroro Bonpoca c
.nee paHueir pa6ore aBlopa ([27]. crp. 283-284).

Tal(l'lM iliC:ial(JllOIICIII,lCll Ctt. S 6O-
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nacb upo3pallHor2 (i<t Id sarerr "<t). Kor'ga oro rrpori3ouno, BHyrpr4
crapofi a o1oto,tuu cAera,'racb nu4nuoii ruoBafl p o6o,rovxa.

!,alee cJrelyer peruurb Bonpoc o roM ilrexaHa3Me, nocpeAC.rBoM r{o-
ropofo crapaf c( cHCTeMa rrpeKparlrra cBoe cyuecrBoBaHHe. cal,l Max
,rlatp"taH rrp[AepxuBaercrr o6'sscsesus Pecce,rq [19], xoropoe cocraBJrfle.r
coAepx(aHue uaruert uo4eau II. O4Haxo B arou cnyqae Mbr Bo3Bparqa-
eMcrr rtpax:rurrecxu K rrepnofi u aropor? Mo,u,enr{M. floerolry Mbr Ao-
rrycruM, qro rar( r(e, KaK v B rtpeAbrAyrrleft r,roAe,ru.r, yHgqrox{eHye
0( cHcreMbr - pe3y,lbrar HenpepbrBHoto yMeHbllreHrzs orrrliLrecKoii ro.nulH
a o6o,rouxu (u c$epe cflexrpa,rrbuux ,ruuuri) B pesyJrbrare ee yAane-
Hrrfl or sBe3AbI rz cBfl3aHHoto c orHM ee pagpex(eHas. t{ro xe Ka-
caercrr yBenr{qeHurr HHTeHCHBHoc'i'r4 Hoeofi p cncrelru, To gro o6cros-
'teJIbCTBO MO)I{HO CBsBaTb C TeM, rITo trpr.r H3MeHeHr4H -i y CrapOfi o6o-
JroqKa or .[ .5 Ao Benr,rrrr4Hbr, yr,oBJrernopxrouleri HepaBeHCrBy t( l, ara
o6o,ryoqxa craHoBr.rrcfl BCe 6o.uee upospauuor2, a flooroMy craHoBlrrcfl
Bce r,rylrilre na4uuoii r.r HaxoAflur,aqcfl BHy,tplr Hee HoBarr p o6o,rouxa.
Orluaxo fi 3Ta MoAenb Bcrper{aerct c BeCbMa cepbesHlrr{Il TpyAHocrflMl.I.

VIIa) ConeprreHr-ro HerroHrrrHo, norreMy r.rHreHcnBHocrs p cucreMb{ pa-
crer ga cq(lr uHTeHCrrBHocrH c( cr{creMbr. C roqru 3peHr.rfl paccMarprrBae-
uori moge,uH, pocr p cucrenau u oc,ra6,rienae a cHCTeMin Ao,rrxHbr [poHC-
xoAurb HeilaBlzcaMo Apyr or Apyra. B canolr Ae,rre, ec,rrr{ pocr p cucrevu
CBfl3aH C 'reM, r{TO Anfl a O6O,riO.Ixa c y6unael oT r:1.5 AO r(1, ro
oro orHocl4rcfl ,'Ialrrb r< o6qefi Heflpo3parlHocrg,'t'. e. r{ qacroraM rle11pe-
pbiBHOr() CIIeKTpa. B rO Ne IlpeMrI Mbt 3HaeM, rrTO OrrTr{llecr{af TOnrIIa
s o6"[ac'rlt ,tturtutr. uor,rlouIeHr.IrI Ha ]Iecro.rlbxo nopf Ar{oB (or 4eyx Ao
u.rlra) 6orolue, qeM cpeLHgfl orrraqecKafl t'o,rula r. Iloeroray, KorAa
crapafl o6o"ryoqra B HerrpepbrBuor\{ c[ei(Tpe cTaHoBarcfl y]r{e cro/rb npo-
spaunoi.i, irro HoRafl p o6o"rlouxa 6ectperrarcrBeuHo,npocMarpuBaercsu
r{epe3 crapyrc (cxaxeiir, i:0.1), onluuecr<aa roJrua noc,te4uer? n .au-

HHflX erqe Ha HecKoJrbxo flopflAr(os 6o,nlue eAHHHui,r tt (ro i<par.iuefi lrepe,
B cpeArrux H cuJrbubrx nuuunx). Clegosare"rlbno, B MoNreHT no,rrHoto pa3
Bt'ndtr [3 cncreuu (":0.1) a cac'reuii AoJrx{Ha 6rirr, eule Becbila uH,meH,-

cugn.ort 'r+!. Bo.ree rofo, B cB.rr3u c npHBeAeHHbrMH B rryHKTe VI r) apry-
MeHraMri o MeA"rreHHocTH oc,la6aesns nornou{areJrbHor? cnoco6uocut
y nsr6pacu:BaeMblx o6o,touex, c( cHCleMa Lo,rIxHa, c roqKr 3peHufl pac-
cMarpnBaei\rofi rlanore3br, lrp[cyrcrBoBarb B cleKrpe Hoeorl BecbMa Ao,llro
rrocre oxoHrrare/'IbHoro pa3BLIrrn p cr.rcreNrbr,

VII6) llacrosulee Bo3pax(eur.re coBepI[eHHo aHafiou.rr{Ho lyuxl'y In);
a r.rMeHHO, rrpeAcraBJ'rfleTCr BecbMa 3araAoqHbrM, rloqeMy gcezda [porcHe-

* 3ro o6crorrenbcrBo crelyer Bcer,qa yqrrbrBarb npl,t nocrpoeHr.ru arla.[ortrgutrx
MOAeneH.

rx Clenyer Ha[ouHrrrb, rrro c caMoro HaqaJIa JInHfia a u p cucreu flBJtsrorcr rocra-
TotIHo pa3IeneHHbrMH u ygxt4rw, B cn.[y qero d o6o.toqra He nornoqaet n o6JIacrr.r
auuufi. pa4uaquu, usryuaelrofi reMH )r(e .rrrnurMH p o6orouru (nr$Qepenulralsnuil
sfSerr .II.onnrepa,l.
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uHe 6/. 06o,Ior{KH 06Hapy)r(aBael' BHyl'pt-{ Hee HotsytO cr4cl'eMy C 'Ug)_, aq,

r r)fittci\r uraro h-. o, 
a<', ., ao

Kporue rz3Jlox(eHHbrx rpy4uocl'er:i K paccMarpnsaeuor.:i MoAeJrr.{ orHo-
crrcfl nyHKrH IH), \/ls), VIa).

Haxouerl, cJreAyer orNlerHT[,, uro noo6rqe tHirore3{r o roM, Lr't'o Bceada
BHyrpH pauee nu6poureHnofi o6o"rouru (a o6o,rouxu) AoJr)r{Ha ot<a3hr-
Barbcfl KaKafl-To ru[orerr.IqecKari o6oro.Ixa H nparoM c ilp )oo (cu.
rryHxr VII6), ilpeAcraBJrfle'r'cfl upesntruafiuo ucriycctneunoii n c rpusaue-
cxort tor{Ku 3peHrr.

B gax,ryro.reuve cJreAyer orNreruTb, qro ecJllr 6rr trtr .(o r(oHr(a npu-
Aep)i{IiBa,r}rcb rurloresu Mar ,Ila@rruna rr clll,rra,rrfi 6r,r, uto ficrlesHoRe-
HLle a. o6o,roqr<u cBflBaHo c 4oroHroft ee p o6o"rlouxoli, To nru upuur.nu 6sr
Ko BCeM rpyl(HocrflM, [l)ucyxlrrM Mo/Ie,rrflil{ I r II. Iloorouy r.r Hacroflqaa
MoAe/'rb nper,craB/rsercr HeyAoBnerBoprre.ntnoft. Paccuorpllu retrepb
loc.[eAHroro Mo,4,e,,rb.

VIII) B ceoeri 3aMelxe, lossasruei.ics n 1946 r., Poccelau4 [28] cpan-
HIIBAET gB/,ICHAC BCTIbIIUI(I,I HOBI,IX 38E3A C NOABOA,HhITI BiJPLIBOM. OcHoebI.
Bascb Ha aHaJrotafl c rroc/,reAr{r4lr, oH paccMarpr.rBaer cJIeAyrorr-1ur? nrexa-
Hrr3xi. B uer<oropofi o6,rlacru BHyrpra sBesAbr ilpolrcxoAr.rr B3pbru,
B pe3y/rbrare rrefo Nrarepufl e erori o6,tacru upno6peraer upe3nsruarino
Rbrcorcyro reMrrepal'ypy (uasoneu ery o6"aacrb rApoM napuna). Cpasy ixe
rrocJre Bspl'rBa or sApa Bo BCe cropor{br pacl]pocrpaHsercs yAapHaa
Bo./rrra, r{oropa.fi n rrpHBoAr4T K pacuupeHr.rro 3Be3Lbr nepeA ivra(cr.iMyMoM.
floc,re etoii r,rasxor? lr4apnoii Bo.irHbi Mo)r{er BogHr.{r{Hyrb eitte pflA l(o[o.[-
H[Te,rrbHblx Bo"rIH, cvulec'rBer]ilo 6o.rtee c.,Ia6ux. I(poue rolo, Pocce,rauA
cqr.iraer, rrro cyqecrBoBaur.re cBepxtoprrqero nApa e6il,rsu qeHTpa 3Be3Abr
flB,Tflerca xparZne Hele19fi1114suivl. Becliua BeporrrHo, rrro oro rrApo B cliny
csoert esrcoxort rer,rIeparypbr (no4seuusle ca.nu) 6114er [oAHr.rMarbcfl
Hapy)Ky ri, n1;uo6peraa, B KoHu,e KoHrIoB, Becbria 6onturyio cr{opocrr,,
BbiJrelur H3 3BesAbr B HeKoropoli orrpeAe.rieHuonr HalrpaB,rreHaIa. Br,r6pa-
cbrBaHtre flApa r.r3 Hoeitri PoccelasA cBfl3brBaeT c rar( Ha3biBaeMbrM ,,yABoe-
Hr.ieM" HoBbrx 3BesA (N Pic 1925. N Her i934), ?. e. Bropr{r{Has KoHAeH-
caqrrr, ua6,,lrorlaeuas BHsya/rrrHo Itoc,re MaKCHMyMa HapnAy c carvori
Hosofi, orolxJecrBJ,rflerc.fl aM c yKa3aHHbrM flApor,r.

Marc JIaQ,rm ([22], crp. 246), ilecxo/rbKo BHAoH3MeHqfl H3Jro)r(eHHyro
?Hreprrperarurc caMoto Pocce"rauga, cqaraeT, qro [epBaff a o6o,rroqxa
orpbrBaercrr or 3Be3Abr uepaofi y4apuort no.rruofi, B ro BpeMs r{ax BToparr
p o6o,rouxa sB,[rercfl caMHNrurApoNi, nsl6poureunr,ru ]r3 rleHTpanbHhrx
qacreii 3Be3Ar-,r. (OroN4ecrBtrrb Bropyrc yAapuyro BonHy c p o6o,rrou-
xor? ue.rrrss, n6o oua cyqecrBeHno c,ua6ee nepaofi; B oroM c.nyuae 6u-
",ro 6bI ttg {vo, B nporaBorro,ro)r(Hocrb ua6,uro4euunu).

Mexauusr.r Pocce,nauga-MaK JlaQ,rraua raKxe BcTpeqaercs c 6olt.
ttluM Ko.[llqecrBoM rp5r4nocreii.
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VIIIa) Cnepxropauee flApo lro)r{er 6urs nu6potuerro B .tro6otr HarrpaB-
ilerru, a ue ToJrbr{o B HalpaB/reHr.rr.I K sa6nrcAare,rrc. C,re4oaare,lluo.
n o6ulerr c,ryqae lrht rre ua6.urc4a.ru 6u p oSo,rouxu. B .to xe BpeMt
3aMeHa /- ctrcreNrbr p cuc'reuori ulie.ra tlrecro Ar,rrr BCex cerr,rit 3tses/(.

VIII6) l3nu4y rpaHArzosrroct.ll car'roro rrB.rreHHfl BCtrbrrrt(rr Honofi pas-
)repr,I Ii ]\lacca 83p['IBaIOqerOCfl tll(pa AOJIX{Hbr 6n't'r, 4ocraToqHO 6Ottt,-
rrrrrtrr{, r.rHaqe 3To slpo r{oilreH1'aJIbHo 6u saropr\io3H/rocb Ilblrrre pacno-
./Io)KeHHbrNnI qacr'flMu 3Be3AbJ r{ He c}rorrTo 6u uoxrrr.ryrb 3Be3Ay c 6onb-
uror:i cxopocrblo. floa'louy coBepueHrro HeBepoflt.r-ro, qlo6u B ilrol,ieHl.
Bbr.[e'l'a rls 3Be3Ar,r cBepxroplqee sApo cl'oJlr, 6tr ox,,la4u,rrocb, r{ro ero
reMrreparylla cAL.,rra/racs 6r,r B 'roqHoc'ri.r pauHol.i (!) rerrrreparype BHerrr

Hux c,/roeB 3BesAL,i (o4uuaxonr,rir cnexrp a u p cucrelr y N Per 1901,
N Pic 1925 u N l{er 1934) u.rru Iaxe Hecr{or'rbKo Hr.rxe rroc,reAseii
(N Aql 1918, N Cyg 1920, N Lac 1936, clr. ra6,r. 3 pa6oru Max ,IIaS-
araua l9l).

VIIIe) [-{acrorulr.lii apry}reHl aHaronHqeH lryr{K'ry Is). 6,rusocL'r, t' p,

K ,uo y FIeKo'ropbtx Iloenx npu RcetAa tshrnoJrHrrrouej\rcfi HepaBrjl{-
cTB€ ?g)>2,. upe4c'raBJTr{eTcr Becb}ra saraAo.rHoi,i oco6euso B AaHHoM
cryqae.

VIIIr') lJecuorpn Ha cno)r(Hocrb coorBercrByrorrlux [oACqeroB, npeA-
cTaB/,tfle'I'ctt BecbMa BepoflTHbrM, qTO c,rleIoBaHHe CtsepXtopqqeto sApa
Hapyx(y Ao tl)aHr.rqhr pacurupnsuefica sBe3.{r,t 6y4er npoHCxoAarb Ao-
BOJTrHO /to"llro, rOpa3AO AO/rb[Ie, qeM Bpenrf Or Bci]buuK]r l{o Nro}reHT& /p,
r. e. r\roMeHTa uorrB./reHHs [3 cacrelrrt. 3ro Bpe]rfl B cJ,ryqae 6ucrpux
HoeHx IrcqricJlr{ercf Bcero HecKoJIbKr.rMLl AHflMLl.

VIIIa) Cro,rxiz 3peHr.rfl paccMarpHBaeMoro r,rexaHLtsr{a, rpeAcraB-
J'IfleTcq coBell[IeHHo HeflcHbrM, KaKrrM o6paeorr yHHqTo)r{aeTctr a- cHCTe}ra "i.
Ec.tu oro pesyJlbrar AororIKH a" o6o.[oqxu p o6o,tounoli, To BosHI{KHyr
Bce Te TplgHocl'ri, Ko'l'opbre Mbr 113,/tolr?rJrL1 rrpu paccr\{oTl)eHr{rz MoAeJrer;

I pl II. Ec,rn xe a" cHcl'eNra rccqe3aer, KaK H B cnyqae uoAereri \/l r.r

VII, ro BoilHaKHyr r4 BCe cBfl3aHHbre c aruil4rl MoAeJrrrMH rpyAHocrr{.
VIIIe) l{enoHrrHo, norreMy p cacreua [orrB.rrflercrr cpasy Jrce fiocile

Mar(cr.rn,ryx{a. f(asa,ryocl 6rr, vlo nu6poc flApa rr3 Hosoii Mor IIpoHCxo-

Ar.rrb KaK Ao MaKCHMyrua, 'r'ari I4 qepe3 AocraroqHo 6o.nrruoii rlpoMelKy-
roK BpeMer{H nocne uero (cu. nyr{Kr VIIII).

Haxoueq, Hacrorrqar MoAenb He o6r,rcHflcr flpoacxox/reHufl BTopHq-

HbIX CUC',r'eM CO CMeU{eHUem 6d.ryr,uHM, rreN{ y rJIaBHoro crIeKTpa, ocraroK
rrpe,aMaKcaMaJlbHofo crleKrpa y N Per 1901, N Lac 1936, N Pic 1925 w

Mr{orue Apryrae cnerla@uuecKHe oco6eunocrr.l a" + p flpouecca. floarolr,v
3Ty MOAelb Mbl BblHyXAeHhI OCTaBHTb'

floAee/,eNr rerrepb LIrorH HaueMy IzccJIeAoBaHLlIo. B SToM uccileAoBa-
L1r4r4 l,ihi lrolrbrraJliicu o6cy4urb BCe ME{cnllMbIe }lexaHI'I3Mbl, Koropble

x C"ne4yer eu1e pa3 rro1qepr(H,\'rb, 'rro oc,ra6,resne ry" cricreMbr 3a cqer p crcretvlut

ecrb ocHoBHoe rrau6o,lee xapaxteploc cnoi'icrno -+p npoqecca.

46



AaJrr.r 6br Bo3l,roxHocrb o6brcHLr.tb a.-.>{! [pouecc. flpu eron rrbr pag-
6ia.nn rce Mo,qetfi Ha ABe tpyrrnbr: 1. Mo4e.rw, u Koropbrx yHrrqroxie-
HUC A. CIZCTEMbI FIOCI]T, TiIIi CKA3ATTJ, ,,HACH/IrCTECHHHTI XAPAXTCPU. 2. MO-
AeJIlI, Il l{oropbrx oc,ra6.tenue a ctzcreMH cl]rr3aHo c ecrectBeHHbIM
oc,rra6,rreslrelr rior,noLrlare,rssor:i ciroco6nocra y paHee eu6poureuuoil a
o6o,roqxz. Haxoneq, ruttot.e3a Pocce.nagrxa - Mar "IIadl,rrr-lua HocHT r{e-
cKo,rrbKo Apyroii xapaKrep.

Paccrrorpu*r repByro r pynny mo4e.reii. B erofi tpyrre rru o6cy4r.riu
cneAyrorqHe rfaxlopl,r, flplrBoArrrlue r{ yHr.rq.ro}r{eHr{}o c( cr.ic,r.ej\,rbr. a) &lare-
pHa"IIbHi,Ie cpaxropu: 1) 4oroHxa a o6o.rro.rxH r.r ee yHrirrroxeHHe fionto-
cfiepou Hosofi (nao4e,rr I); 2) aoroura a. o60,roqra H ee yHHrrronieHue
c,tyuar?Ho nu6poileuuori eropnuuor? o6ororrxori (nro4e,rr II); 3) AotoHKa n

o6o"toqru H ee yHlirrroxeHue aroMaMH H r{oHAeHcar(rrrrMu, o6paayrcullrruu
Attcf$ysuo-ucrponor:i Ir oplroHoB crrer(rpbr (lro4enr, Iil). 6) Oorouur,le
cbaxropu: 1) cxal.ue a o6onoqxu nor, gei.icraaeu o6uero /r,aB,rreHHrr
pd4uar\l4t4 -- rrefli]epbrBrroro z ce,lreKrr.rBHoto (uo4e,rr IV); 2) cxarue u
yHI'IrITOxeHHe fl O6O/'IOTIKH IIOA 4efiCrnuelr O,qHOrO CeJIeKTT{BHOtO AaBJre-
Hr{fl paAuarlnn (uo4e,us V).

Sruu uu r4cqeprranfi, rar 6y4ro, BCe r{blc.rru[ible MexaHHgMr,r r{3 eroii
rpyfirIbI, rAe yHHrIToxeHHe d" cHCTeNrbr HocHT Haca,rrcrseuHr,lii xa-
paKrep.

Paccuorpuu Bl'opyrc rpyrrfly rvoAe"reli. 3.tect raxxe) rro lrHeHuro aB-
'i'opa, o6cyr{Ael{bl BCe Mblc/IIiMbre BaprraHTbr: 1) BHe3arrHoe r.rsMeHerrae
MoITIHoCTI'I HCTeqell14g B cMbICJTe yBe,rlHqeHLIs cKopocTll y HoBolrJ Hcreqe-
Hlufl H ecrecrBeHHoe oc,ra6;leHrle [otJror{are.nrsofi cnoco6uocrE y a o6o-
/'IoqI{H, o6pasonaunori neprouaqa,rrbHbrM r.rcrerreHr.reM (uo4e,ru Vl); 2) ,,npoflc-
H€HHeu a o6o,ryoqxu BcneACTBHe ecrecrBeHHoto ocna6fieHufl ee rrotJlorqa-
re;rrsoli cuoco6uocru (c ee yAa/reHHeM) x noxn,reuae BHyrpri Hee Ho-
eofi p o6o,rouru, crasurefi au;1ur,lol;i u3-:ja yKa3aHnoto trporrcHeHnrr
(uo4e.rlr VII). Haxouer{, MoAe./rb VIII Pocce,raHAa - Max JIa$,rrHHa Hocn.f
pa4 cnorlcrs nepeoii u nropoli rpyrr.

Ocuoauoii Hror r{aureto asyrreirr{fl BCex rrepeirucJreHHbrx uo4e.reii
cBoLr,rrcrl I{ ToMy, r{To, sa LrcKJrroqeflHeM Mo,Ienl{ V, Bce ocra.rlbHbIe
Bcrpeqarorcfl, c 'roqKr.r gpeHHrr Ha6arc4eHuii, c nectlra cepbegHbrMtr rpyA-
HOCrrrMH, r{ npeoAoreHHro Koropbrx aBTop He BHAr.rr B rracroflu{ee BpeMfl
Hut<aKptx Bo3MoxHocleii. flpan4a, Mo)r{Ho 6u,ryo 6sr florrbrrarbcfl corre.r.arb
pa3Jll{r{Hble I\{oAeiII{, Ho 3To Bce paBHo He CHI'IMeT Tex TpyAHocteii, ro-
Topble 6rr,tu nepeqlrcr'reHbr. Bo BCflKor{ cr:Iyirae, lrpu rrocl'poesuu ,rro6oii
Apyloli MoAe/ru, Kl]oMe BocbMr.r Br,r[IerrepequcJreHHbrx, Mbr AonxHbr
yqHTblBarb BCe re ua6,rrcgare,rlHsre cl]axrur, r{oroPbre noc,rry)t(Hrr4 HaM
B KaqecTBe OT[paBHbIX TOqeK AJrfl aptyMeHraqHH B r{aI(AOM OTII.r].rrb-
HoM cryrlae. B csflsr.r c arHM rubr Haue o6cyx4euae Bcex BbrrrreyKa:taHr
Hbrx MoAereii c4e,ua,aa lro BosMo]r{Hocrri Becbtvra rro4po6uunr.

O4Har<o rpr{Hffrae MoAenH V, xax MoAeJrH, o6tacnaroulert cr+g npo_
ICCC, BCACT X HCO6XO.(HMOCTH UPIzrrHCATb HOBL,IM 3BE3AOM HCKJIIOqHTCJIbHO

47



6onr,ruue Maccbr - B HeKoropbrx cJtyrrafx Ao 1000-1500 /ylo. Bnu4y

rOfO, irTO er6r BolpOC CBfl3aH C O6ulutu BOIIpOCOM O pBclxgpeUua HO-

abrx Ao. MaKcHMyMa, MbI elo o6cyAuM B CneAyloqefi crarbe.

Jlrt'r'oParYPa

1.3. P. Mycrear..ll,or.raAu AH CCCP 29' 296' 1940.

2. 3. P. M y c r e .r s. AoxaaAr,I AH CCCP 29, 365, 1940'

3. 3. P. M y c r e a r,. A. |N. 21, 276, 1944.

4.3. P, Mycreal. I4ss. Kpur,acxofr acrpoSrls' o6cepr', 1, uacm 2' 9l' 1948'

5. JI. 3. lypesuq u A. LI. Jle6eiiuucxufi' )I(ATO 17,9,792' 1947'

6. E. A. BopoHrloB-Be,rssMr{HOB, HOnUe 3Be3lbtI{lailaKTHqecrlieTy}IaHHOCTH'

oHTI4, 1935.

7. ?. P. MYcre,ru. A. )K.22,65' 1945.

8.3. P. MYcterr. A. >X.22, 185, 1945.

9. D. McLaughlin. Publ. Mich. Obs.8, jG 12, 1943'

10. D. McLaughlin. Pop' Astr.52, 109, 1944'
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12.3. P. Mycte,rs' A' )I(.23,289' 1946'
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17. D. McLaughlin. A. J.52, 155, 1947'
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19. H. Rti ssell. Publ. ASP,48,29, 1936'

20.3. P.'I'Lycrean. A. )K-24,97, 1947'
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22.D. McLaughlin. Pubi. ASP 59, 244, 1947'
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AHA.qrJNrI4fl HAYI{ CCC]P
H [J B E CTTlfL tTP bI M C H O I1 A C T P O O H 3 H q E C HO VI O E C E P B ATO P H H

ToM IV, 1949 r.

Atr O(DDPDH IIIIA JrbI{LID CI{CTE ltrA TI{qDCnI{D C MEII{EH I{,fr
JIIIHITfi B CITEITTPAX BEJIBIX CBEPXNUITAIITOB

f . A. [Iaiis u II. <D. lllaftn

a Cygni. Baar.rpyact Ha r{3MepeHl.rbrx r{aur}i crerTporpailrMax, ro.qyqettlrbtx Ha o6cep-

Baropr.rsx n CHl,rcuse, Vlepnc tr Mat< noua.nr,il (us lroropux oAHa cfleKrporpaMMa no,lyqeHa

npr{ oqeHr, 6o.,rrruofi )iucttepcr.rK B rbottyce <xy:isl), 6tr,rrn saiiAesbr A,rrHIIr,t eo,'tH 458 itl'rnlai]r

Ha yqacrl(e 3570-4457 A ('ra5;r. I ). Lluc.ro ttelE71eurufnul'lpoBalrHblx .'tuHuii ua yqacrl{e
?)862--4457 A Aocruraer llo/o Ga6t.2), uro o6t,scHrercs, BeporrrHo, B ocIIoBHol\{ Heno.rt-

uoroi'l coBpe[leHHr,rx .ta6oparoptrt rx raHrrbrx B orltorxe]rHH cnel(TpoB Holtli3oBaHHbIx

[{ e Ta,rt,rtoB.

Cpaaneuze oueHoK HnleuclrBrlocreii ,runuii B cnel(rpax rByx cBepxrfltar{ToB cr Cygni
u v Sgr not(asbrBaer. qro yc,'roBllt nos6yltgelllra 3HarrureLlbHo Mel{ec BbrcoIiu B arMoc(lepe
o Cygni (ra6.r. 3).

Bo4opo.quue ,tr{rn.lrr B flpeaeJax H, - H* o6rrapyNrinaor orHocurerlbtto .uriul4fi uorll't-

:roBaHHbrx llera,,r,rroB noJtoxrrre,qL,Hoe cMerrlenrre * 0.02,1 + 0.007 A a,rr.r * 1.9 xuicer.
(ra6,'r. 4 r.r 5).

JIHHuu uefirpalTbHoto r(eJre3a c E.P.:1.6 o6uapyurunaror orHocnre.,tsuo ,'tuuuit uoHri-

30BaHHbtX Merar'LrIoB BepofTIIo pea,lbrJoe r{e60nbuoe oTpLIuaTeJll,HOe CMeUleHil e -0.021 ++0.0094(ra6r.6u7).
Pesouaucsttx ,ungufi c,tururoryr Ma.rro (ra6,rr. B) a.rrfl BtrBo,[,a onpeJIe.[eHHblx sax.[toqeHnfi

(:ac,ryltunaer BHr.rNlaHHfl 3HaqlrreJrbHoe orplluare.[bHoe cMeu{eHtle or<ono -0.20 A .;r,'rn

Mn I 4034.49 A).
Jluulru pae.tuqHoro poAa uouon o6uapylr(HBaror Bepoflrr.ro peanbHble, oqeHb He-

6o,,lr,urne cucreMarilqecl(r{e orK,'roHeHr.rr o't .ta6oparopnr,rx sHaqeuufi a,'tHI{ Boi'IH

(ra6,r.9).

p, Orionis. BoilopoAuue luuun o6uapyr(IrBarcT orHocr.rreJllno nuHhfi t,toHoB 3aMerHoe

ro.rro)rirereirbHoe crlreirleHr.re oro,rro f 0.050-+0.009 A u,ru 14 rlr/cer. (ra6.t.10). Hecro'lrro
ueHbrlee noJror(I.ireJIbHoe cruerr{eHue o6uapyxrlraaercfi TaI()r(e l.,rtt BoEopoAxttx nuttufi
B cnexTpe i(oMnoueHTa A no oruorucl.turo rc B. ,rlugnu re,run rar)r(e IroKa3bIBarcT SaMerHoe

lo,,ro)r(r4TeJrbHoe cMeilIeHue ornocr.rre.[bl{o ,rIiHHfi uoHoe (oxo,rro f 3 ru/cer'). PeaoHaHcHue

.rlr,rHurr sBe3,[,Horo KaJrbuufl H u K o6uapyx<rlraror, Beposrtlo, pea.rlbuoe, oqegr ue6o.ttsuroe

orpruareJrbHoe ct\'tetrlelllre orHocHTeJIbIIo rlrHlrfi trottos.

67 Ophiuchi. Bogopo.uuue .[r.tHflr..r Bo3Mo)KHo r.rMeror He6orbu]oe no.rro)t(I{re.[bHoe cMe-

lrreHue orllocnTe,'tblro aultuft trouon.
B csnsu c BonpocoM o lrrpQepeHurraJrr,Hbrx cucreMarnqecrllx cMeuleHLIRx ,ruuuit paa-

Hoto pola aroMoB r{ HoHoB Bbrcraaanbr Hexoropbre coo6paxeHurr o xaparrepe arMoc$ep

6ernx cnepxruraHroB.

4 I,Ian. lipLrilrcroii acrpoOna. oocepBar., r.w {p



S 1. BBEAEHHE

Eqe lo HeAaBHero BpeMeHr.r eqr4TaJlocb ycraHoBneHHbrM, q'ro cnreqeHr.rri

cfler(Tpa/rbHr,Ix ,ruuuii B cnexrpax 3BesA A,rf pagnnqHoto poAa aro]ioR
r.r uonoB coBeprrreHHo oAr.rHaxoBu. 3ro HecoMHeHHo BepHo, no xpartnefi
Mepe, B orHoueHr.iu o6HxHoseHHbrx gsesA, 3rot pe3y,lbrar ueo6xo.u,lzruo

HirTepnpeTr.IpoBaTb xaK yr{a3aHr-re Ha oTCyTCTBHe cucTeMaTr4rrecKlix ABr4xie-
Hrzr? rasos n arlrocQepe, Ha orcyrcrBue crparuQzr<arrurl B pacflpe,q,e,,rerrr.iu

arolroB u r.roHoB, a rax)r(e, BeporrHo, sa ne6o,rrruyro r,ry6utry o6pauqaro-
u{ero c.iror. I4noe Mo)Ker Hxrerrr Mecro B sBesAax c nporfl}KeHHEr}i}r arrjo-
cQepanrn. }(ar Ha xpartnufi cnyuafi lroxHo coc,/rarbcfl Ha P Cygni, r4e
na6.nrcAaerroe pa3ilflrrr4e B paAr.ra,rlbHbrx cxopocrflx Arfl aroMoB r.r rroHor]

[]a3Jr[qHOtO pOAa Becb]\,ra 3Haqr,iTe/ibHo.

B orgoutennr.r 6e,rrrx cBepxrHraHroB Haru14 3HaHHfl o cHCl'enjarr.rqecr(Hx

ABr.Ia{eHHrx rasoa rpat?He cKyAHbI. B ueusorltx fipeAtuecrB)rrorrl,Hx pa6or'ax
HaMerHJTCrr etr1e AareKo He Aocroneprrufi pe3y/rbrar, qro cHcreriarflqecxrre
LBa)r{eHHfl aro},roB H LIoHoB pas"rrxrrHoro poAa n arlroc$epa)i c1. Cygni u
p Orionis rpar)iue lvrarrd, nopflIr(a Hecr{o,'rbKHX Kr.i,rlo}ierpoB B cer(yHAy

ll ,2), Cyr,n uo npoQa,rrc nu'aprit B cner{rpax Her{orollbrx r.r3 err{x 3Be3A,

He rlprrxoArircfl coMueBarbcg B IIa,(r{qHr{ BHaqure,[brtoro ,,ryp6y,leH'inolo"
ABraxer{Hs. Zlrrercrc.s cepbe3Hbre ocHoBaHHfl Anfl nepecr{orpa paHee [o,,r)r-
rreHHbrx pe3!v-ibraroB LI AJttr Aa,urnefiurero HccneAoBai{Hfl SToro Boupoca.

Ilaua 6u,ra flcrlo,rrrrgoBaua 3i cnexrporpaMMa e Cygni, p Orionis ia 67
Ophiuchi, floJryqeHHbre E Cnr,iease, qAC'r'r.rllio ]-ra Me/r(o3epHr{crbrx ILra-
cranxax [2]. Bo BpeMfl rpe6sraaHun na o6cepBaroprrflx Mar!(ouanr4 u

tr4eprc Iibr t4rvieirr,r Bosnro)riHocrb rzsMepurs 1l) cuexrpcrpallM a Cygni, n ror,r
quC"rIe O.(H)r, rtOJIyr]eHHyrc e SOxyCe ,,iiyA3" 11pll Ot{eHb SO"rluOirt AuC-
IIepcHH.

[a,uee, Bonpoc o6 u4eHrlr@r{Karlrlu .rlr.rsl.iii, xoropui.i r4i'paer Q}rnAayeu-
ra/rbHyro porlb B paccMarpr.iBaenroil npo6neue, Mo)(er 6nrs nyurue 1)a3pa-
6orau B riacrorrulee BpeMfl, qeM llpe]r{Ae. B uacrHocru, 3To oco6enuo
Kacaercrl nuuui,t uelirpa,rtusrx aroMoB H pe3oHaHCHr,rx ,,raHr4li, xoropue
6onsurefi qacrbro oqerib cna6ri B crreKrpax cBepxrlrraHroB. Taxoro po4a

6oaee HaAexHaa ragenrncpaxaqlra cAeJra/racb Bo3r\{o;Kuoii 6,raroIapfl HoBonrY

H3raHHro Revised Multiplet tables M5,p.
C,re4yer orr,{erl4Tb, qro cerlqac MbI rlMeeM r'Iyquee npeAcTaBr'Iesue o6

orHocarerbnol:i po,tll 3BeBAHoro H ille)Ii3Be3AHoro r{or{no}teHTa Ca II u Na I
B cnerrpax a Cygni u p Orionis. Llnc.no ua6noAaenbrx pe3ouaHcsr,rx.rrznttii
cro.rrb r\,ra.{o, qro BbixcHeHrre Bonpoca o 2-3 Ju4tuflx yir{e Mo)I{er H3Me-

r-rurb rrpexctufi nrrro4 o cr.rcreliaraqect<Itx cMeuleHHflx orllx ,tusail.
!,ra usyuenrirr cucTeMarilrrec(i{x cueurenrii cnexTpanbHblx .nruufi ltu

paccMo?pe/rE cneAyroulHe qerbrpe rpyrrnbr: BoAopoLHbre lrutlv}I, JTHHHH

ueiirpalruux g,rleMeHToB, pegoHaHCHbre /'rI4HHH t1 JTHHLILI lzoIIE3oBaHHhix

o./reMeHToB, Oueaa4no, 3Aecb Mo)I(er HTTH pcqb o6 rrcc,reAoBaHHH 'r'oi'Ibr{o

aa$@epeuqHarTbHoro e@@exra.
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[Io xapaxrepy caMoro c1legrpa srax sBe3.4, y4o6no paccMorperb

orAe/rbtro 6O,tee (OpOrI(OBOJIHoBbIII yqaCTOK CIIeKTpa l,t 6OIee A,TILIHHOBOJI-

HoBrJrt yqacror, HarII{Hafl IIp}I6JIH3vre,'IbHO C 3900 A, B nepnona yqacrre

cocpeAoror{eHbl BOAopoAHbIe ilHlHllLl, LI SLeCb )I{e HaXoLI4TCfl 3HaIlI{Te,'I[,HOe

quC.\O JrlrIIHIl HOIIH3OBaHHbIx 3/IeMeHTOB. I{pOrue rOrO, KOpOTKOBOJIHOBAfl

o6{acrb cirel{Tpa Ao clax rtop elr1e He 6hLIIa nonyqeHa B SoKyce DI{)rAo('.

FiO eC,ru 6u nsr II LIMeJIH TaKLie CIIeKTpOrpaMMbI, TO BCe lre oCTaeTCfl CO-

Mr{eHpre B TOM, r{TO IlpI,I oqeHb 60lluroit AHCnepcI]H Mo)IiHo 6u,to 6rt roqHo

uSNiepllrb BoAopoAHbIe "IIHHI"IH.

C 4pyrOtt CTOpOHbI, CIIeKrpOtpaMMbI, IIOJIyqeHHble 11pH oLIeHb 6OrlurOii

Ar.rC[epCr4I.I A,'Ifl o6/IaCrLI I>3860 A, HMeIor OrieHb 6OllurOe [peIlMyuIeCrI]O

R OTHOrrIeHHr.r BbI60pa LI3O,IHpOBaHHbIX /IlIHHfi. HO La:i<e B STOM C'lyqae

6o,ruruuHctso JtHHuft. B Cnel{rpe a Cygni npeAiraR,'Islor Co6orc 6neu!,r,t.

Bce Ne 3AeCb MO)I(H6 Bbl6parb HeKoropoe quca6 CBo6oAHbIx or 6,'Ieu4

C,,ia6brx Itr4HUfr, HeIiTpa,rbHbIx aTOMOB. flpn ylrepeuuoii IZ MaJIOIi AHCrlep-

Cr.rflx rar{oii Or6Op lkttvli4. CAenaTb Or{eHb rpylluo, u pe3ynbrarbl, nOJIy-

I]eHHb]e paHee B oTHoIileHIIII CHCTCPIATHqCCI{HX CNACU].CgUfi JIT4HIl.ii HEfiTPAJIb-

HbIx aroMoB I'I B oco6eHHocru pe3oHaHCHbIx 'III4HI4fi, ltoryr IIMerb Jtr4rrlb'

OIIEHb IIAJII,II? BCC.

S 9. a Cygui. HAIIJIIOAATEJILIIIJI{ IUATDPI4AJI

149 noeux MarepIza,ToB rrL,I HxIeeM c/'IeAylouee:
1. Oasa cleKTporpaMMa, [or'IyqeuHafl 3 anrycra 1940 r. n @oxyce ,,I{yA36

Ha o6cepBaropun Max!,oHa.IItA (4ucnepcun 1.87 a/unr oKo./Io 3935 u 3.0 e/iun
oKo/ro 4360). flpu o4uonr ro./Iox{eHltu ory crlexrporpaMMy yxe I'I3MepI.IJIII

Crpyre u CsNHrc [31. Mr,r H3Mept{,/IH ee B AByx fio/IoiI{eHl'lrlx A,IItl yqacrl{a
3862-4457 i\. Taxyro pa6ory MbI ct{urara orIpaB.q,al{Hofi, taK Kal< IIpt4

Maror? Tor{Hocrrr usuepeunti MHoll{x c,ta6rtx H oqegb c,ra6blx ,ttt'tttuii [o-
BTOpHOe H3MepeHr{e, IIpl]roM He B 0AI]OM, a B O6OUX [O,[OXel{lIsX CleK-
TporpaMMbr, rrt,oJ'Ix{Ho 4arl 6onee HaAe)I(HbIe pe3y,'Ibrarbl . 3ror psA I'I3\1e-

peuufr Ha3BaH s AartHefimeM cepuet? A,
2. Cemr tuupot<Iax clexrporpaMM, no,]IyqeHHLIx Ha n./IacruHl{ax Eastman

Process c noMorublo ynrrpa$zoneroBoro crexrporpaQa o6cepBaropuu
Max!,oua,rbA; nB antx 4 cnel(rporpauuu 6ti,qu raxil(e HsMepeHbI Crpyae
paHee [4]. flncnepcr.iq oxo,'ro 38 a/ur.l a.rys 3800. Huxe sror ps,(, 6y4eu
Ha3brBarb cepHefr B.

3. flsrr crreKrporpaMM AJIfl
cepBaropuu I,iepxc (4ucnepcul
cepueri C.

o6,racru 3570-3900, roJIyqeHHbIx Ha 06-
15 e/rurr oKo.rro 3800). Sror pflA Ha3BaH

Cquraeu cBoIaM AoliroM Bblpa3hrb
B ro BpeMs Arnper(ropy o6cepnaloptzti
cTaB,,reHrre HaM STofo MaTepHana.

4. Msr BHoBb lracrurlrro H3MepH,'rH H peAyuI4poBaJILl rlo,llyqeHHbte

e Cn.\aease 12 cnexrporpaMM a Cygni (Aracuepczr 21 ir/rvu oro,'Io 3800)-
3lor pa4 r{a3BaH cepzefi S.

3.4ecb [pr3HareJlbHocrs O. Ctpyae,
Max!,oua.,rr,A u tr4epxc sa noe"u,o-
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Hanre ucc,TeAoBar{He nocrpoeHo rar, qro Mbr t4rrreM Jrr.rrxb gaSSepeu-

uaa,rlrur,rfi eQSerr B cMeqeHusx pasrr.rrlHbrx rpylt[ nwuurt yc/roBHo rro

orHorxeHr,rrc H nHHHflM I4oHI{3oBaHHbIx gJTeMeHron (ucxnrcqafl peBoHaHCHbIe

nvtuuu). B erou cnyqae [cx,[rcqarorcq r]3MeHeHHff pa4uarsuofi cropocra
3Be3Abr, ecnr,r ronbKo 3rH r.i3MeHeHufl oAaHaKoBbr 4trfl aroMoB H HoHoB

pa3,,r[r{Horo poAa, a ra(x(e ouru6xa cneKrporpaMMbl B uenoM.

B xaxAoft r.rs yxa3aHHbrx Bblrxe gayx o6racreft 6u,ar oro6pauu Jt4HLtI4

(ne 6,,reu4rr) uouusoeaHHblx aroMoB c LrHreHcr.rBuocrbro He MeHbIIIe AByx.
!,,ur orax nwsuit, 6u,ru upuurrn "na6oparopuue sHaqeHug l.trur Bo"rru

cot,racHo RMT. Taxux craHAaprHblx nunuk I4oHLr3oBaHHbrx aroMoB rrpa

crporoM ttolxoAe r( Bonpocy o 6,,reu4apoBaHI.IH oxasanocl 32 s o6nacru
3570-3940 u 69 e o6.racru 3862-4457.

O4uaro Hexoro pbre ua er:ax craHAa prHblx .trrnurl BblgB,rrsror cr{crel,rarn-
rrecKr.{e orK.rroHeH}rfl. [oc.neAuue Moryr 6u'rr sotssaHbl pa3HbrMr.r rtpur{Il-
r{aNrI{: Heror{Hocrblo ,ra6oparopirux sHa.{eHki:i A,rrI{H Bo.rIH, peanbHbIM

paS,rIHrILreM B cHcTeMaTHr{ecKrrx cMerrleHarx A/Iff pa3Hoto poAa HoHoB,

B,rrrrflHaeM 6.rrenA u 4p. Heo6xoAlrMo 6sLro uuerb o[peAe./ieHHyro cHCTeMy

BoJIH AJrfl craHAaprHbrx luuufr., BHyrpn r<oropori cyMMa orx,roneuuri ,4,,r9

nt1tl,Br41yalrbHbrx JrLIHLrrl Ao*xsa 6urr panua Hynro.

A.ns eroft qe,[i.r Ha ocHoBaHr4H Bcero HMerout.erocfl Marepr{a,/Ia BHyrpH

cucrer,rbl orHx craHAaprHblx ttuwut"t 6rtnt ottpeAeneHhl IiortpaBI{Li qlrtt

r4+LvtBr4ryaJrbHblx nmuuit. Bo usorux cnyqarx arLI [onpaBKu orleHb ]raJIbI,

r-ro Her{oropbre r.r3 noirpaBor( Aocrararor san{e'rHofi Be./rfiqaHbl H HecoMHeHHo

peaJrbHbr. B ot<oH,{areJrr,HoM crrl{cKe nusvtit B crlexTpe a Cygni 3Har{eHHg

AJrHr{ Bo.rrH crauAaprubrx nusufr (orlaeueuur,rX 3B€3[oer,oft s ra6r, 1) uclpan-
.rIeHbr 3a arh BbIBeAeHHbre BHyrpa cauoft cr.rcreMbr trolpaBr(H.

Cpe4nee 3HaqenI..re orl(,rroHeHLIfl AJrn oAsofi JrvtHHu (sresga lvillHyc

,ra6oparopraa) paBHo A/rfl cepr.rH A-l-0.033 (l), l;rfl cepna B-l-0.041 (7)

v Arrfl. cepmr4 C L 0.040 A (5). B cro6rax yKaBaHo qHC.IIo il,'IacrllHo(.

Easnpyncr Ha oru craHAaprHble JtvHId.r4, !rbI ottpe,qe/Iunr paAI.IanbHble

cxopocru r,nfl Ka)r(Aofi cnexrporpaMMbr LI, yxe [cxoAs Lt3 oroto, ,(JInHbI

BonH Ans Bcex Apyr[x ilvHuft,

Ta6n 1 rpe6yer [oflcHeullff. Mu co6crseuHo He craB]tnn ce6e 3aAaqy

Aarb l{cqepnHearcxrull cflllcox ttuw.uit B crexrpe a Cygni. I-lpu usuepeuuu
yr{acrxa 3570-3940 (cepau B u C) 6sl,ra cpa3y or6poureutt 6leu4sI,
O I(OTOpblx MbI MOf,l[I CyAIzTr, Ha OCHOBaHHI{ [peABapHTe,rIbHbIx AaH-

Hbix. OAgaxo A,a,'IeKo He BCe ocraBlxldec fl JrwHHIlt KaK aro ylxe BbI-

f CHITJIOCb BO BpeMfl ganluefiueii 4llCXyCClllr, flB.rIflrOTCrr OAttHOr{HEJMI,I

JIIIHAflMT4,

flonsuft c[Hcor( aasuft ur'l
floJryqeHnoro B Soryce ,KyAou
tusttit Anfl Bcex ceprft. B erou
H cpeAHee 4,,r4 B u C.

IlMeeM roJIbKo Anfl yrlacrxa 3682-4457,
(cepxn A). I4rraeercfl HecroJlbxo o6uux

cnyqae AaHH ABe InIrHbI BO,THbI: A.flff A
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TOpH as

.48p

.08
-37p
.38

./o

.52

.77

.ld

.05

.22

.00

.85

.74

.83

.43

.51

.42

.14p
7-88'

.94

.00

.98

.16

.95

.17

.9+

.84p

.96p

.11
0. 75

.38

.38
L'/

.71

.26

.80

.53p

.26

.83
8.23
8. 40p

.12

.92

.99
10

.49p
2.05

.B8p

.62
3.02

I
s3MepeHHarI

4253.67

4254.45

4255.90
4257.07

* 4258. l5
4259.24

4260.46

4260.94

* 4261.88
4263. 15
4266.98

* 4269.23
4271 .0+
+271 .74

,ts 4273.28
4274.83

* 4275.58
4276.90
4278.1+

4279.10

4282.48

* 4284. t8
4285.39

4286.36* 4287 .85
4289.17

4290.18

+29t.12

+292.t7
':,4291.08* 4296.56

4297 .67

0

2

0
1

4
2

2

0

5
I

I

2
1

2

5
I
4
0
3

0

1

c
i)

0

1

2
I

5

0

0
7
7
0

'i a6 ;rvua J (upo,lc.rrxteuue)

l,ln euru$raxa-
I\Vfr

Cl II::
Fe I::
Crl
VII
NI
Cr II
SII
VII
Fe II
SII
Mn II
AI
Fel
i\,In I I
VII::
I'e I ::
l\,In II
Cr ll
Heur.
CII
CII
FeI
Cr II
Fel
Fel
Fel
'f i II
Fe Il
Crl
Cr ll
Hen,[.
Fc Il
Cr II
Cr ll::
v il::
Heun.?
Mo II
YII
Fel
S]
Cr
Fe
Fe
Fe
Ti
Fel::
VII::
Ca
Herr.q.?
Ti II
Crl
Fel
SII
Mn II
Ti II
Fe II
Fel::
Hexi1. ?

I
la6opa -
T0 pH aq

.51

.52p

.35

.41

.i

. i6

.42

.02

.16
!o.lo

.20

.JO

.48

.47p

.75

.73p

.47
O')

.02

.2i

.97

.28

.16

.76

.65

.94p

.80

.57

.13

.10

.94p

.89

.02

.J

.4r

.63

./t

.35p

.44

.89

.29p
,78
. dtl

.22

.72

.47

.45

.25

. t0

.57
8. 04

57



4299. 15
* 4300.02

4301 .07
* 4301.90* 4303.18

430+.+2

4305.59

4306. 98
+308.77

$n.82
4314.20

4315.02

43 I 6.00
4316.74
4319.63
4320.81

4322.54

4324.95

4325.68

4326.70
4330.47

4336.35

4337 .14t* 4337.90
4338. 80
4340.42
4342.50

4343.26

43M.16

4350.90
4351.77
4352.85

4354.35

I
B

0
4
I
I

I
0

5

4

+

0
1

I

I

I

I
1

U

0
4
I

20

0

I

2

0
10
0

I

[4,1errrrrrf lr ra-
uufi

Fel
Ti II
AI
V II
Ti II
Fe Il
Fel::
Cl II :'
lleHA.
Fel
NI
Sr Il
Sc II
He nl.
Fel::
Zr ll
Ti II
Fe II
Fe II
Sc II
Ti II
Fel
Fel::
Ti II
Fe ll
1'i II
Sc II
Fel::
La II ::
Sc ll
X{nll::
VII ::
Fel
Hexa,. ?

Xiln ll
Ti II,II II
NI
Zr ll
CI II
Fel
Ti II
Fe Il
H-
SII
Fe II
CI II::
Fe I ::
Fe I::
HeHr,.
Ti II
Mn Il
Ti II
Fe II
Fel
Cr II
Pe Il

),

na6 opa-
TOpHarI

I
II3MepeHHaq

.05

.10

.13

.93

.1i
. l5p
.07

IF

.46

.45

.71

9.38
.94
. Bri
.03
.2!)
.08
.98
.09
.95p
.81
.72
.96
.74
.7op
.51
.01
' 1op
.22
.76

.76
'70.

.2tr

.48

. J()

.26

.05

.92

.7op

.47

.84

.36
'62
.26
.22p

.29

.99

.83

.76

.74

.68p

.36

4356.25

* 4357.57
4358. 80

4359. 79

* 4361 .38
* +362.2+

4363. r 0
4365.14

4366. 39

+ 4367.60
4368.30* 43b9.42
4370.8+

4373.33

4374.63

4379.52

4383.5i
438+.42

,:, 43115. 38
* 43rjti.74

4387 .95

4389, 83
* 4390.58

4392,1i)
4392.90

* 4394.05
+ 4-395.04

4395.87
4397.08
4397 .42
4398 .43

4,t00.49

4401 .59

4402. 99

4+01.70

0

2
0

0

2
2
I
0

0

2
1

0

0

5
6

B
2
1

0
3
0
0
2
7
1

0
0
1

1

0

5

o
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Ta6Lr uua 1 (rrpoloirNeilrte)

l,lAeflrrrOaKa-
T(TI'I

AI II
AIII
Fel
Fel
N I:
Fe II
Zr ll

VII:
HeuA

Fel
Nil
Crl
Mnl
Fel
OII
VII
Fel
Ti II
Fel
Fel
Fel
Zr ll

CIII
Fel
Fel
Ti II
Sc II
YII
AII:
Zr ll
Ire I

l'i II
1'i II
l'i II

.7t

.Bl

.57

.50

.27
.o3p
1t-

.25

.10

.93

.28

.89p
6.90
ti.9t
5.90

.6u

.26

.40

.oop

.96

.17p

.91

.56

.99

.82

.46

.94

.74

.78

.55
.33p
.64
.38
.86
.93
.90

.58

.84

.o3p

.06

.03

.85

.27p

.02
D1

. i)t

.au

.63p

.2t)

.45

.35

.BB

.86

.75

HeuA.

Fe II
Mgl
Fe il
'f i Ir
Hel
Fcl
Fel::
Mgl
SII
f'e I ::

Fell::
YII::
Ti

Sc
Ti
Fel:
Fel:
Zrl'.
Fe ll
SII
Fel

),
u3srepelrHafi



'fa6.rruua 1 (oxorluauue)

l,ll(eHra$uRa-
u[rg

Heul.

).
na 6opa-
TOpHarI

).
ff:lnlcpelIIIaq

[49 eutu{ axa-
u,llg

Fe
I\IIo
Mg
Ti
Ti
Fe
f-e
AI
F'e
Ti
F-e

Fel:
Fel:
PII:
VII
F'e I ::
F-e II
Ti II
SII
Cr II
VII

I
,ra6opa-
TOPHII'

I
4

0

I
0

0

,1431 .52
* 4434.06

4436.51
4441.77* 4443.77
4446.56
4447 .93

0
2
0
0
7
0
0

4406. 83
4408. 34

4409.67

* 4.111.09

'. 441ll.58
44 I 5.01
.1415.46

,,4416.86
,. .l-117 7')

141 B. 40
441 9.54

-1.}21 .98
4127 .29
r tD7 (),

Fei::
I leuJl.
Ti II
Ti II
Ti II
Fe ll
Fel
Sc II
SII
Fe II
1'i II
Ti II
Fel:
Ailn I I
Fel:
Ti II
Fel

4449.66* 4450.45
*' 4451.52

4462.34

4453.36
4454.26* 4455.35
1456.75

. ll,J
oo

.48
.73p
.80

.72

.8

.66

.49

.5,+

.32p

.62p

.45

.35

.26

.65
Ar)

. B.lp

.slj

0
0

I

2
2
2

5
4
1

I

Mg II
]-i II

.42

.,',)

.22
.08
.60

E,:

.11
,82
.-i2
.34
.3op
.78
.78p
.95
.30
.99
.90

s 3. rutrHTrr(Dl{Itarll{fl
[Ipexr4e r{eM trepeiir6 K paccMorpeHHIo CgcreMaryr{eCKHx cueulesuii

Jrutriii, CneAyeT OCTaHoBHrbCf Ha HAeurlz$uraqlzn "IIHHIIII, !.axte B C/Iy-
qae 6O/'IbIIIOii AttC[epCIztI gI]aqLITe.rIbHOe 6O,rbmltUCrsO nWHVtI B CIIeKrpe

a Cygni flB,,Ifllorcx 6.reu4auu. !,a,tee, 6pocaercl B l','Ia3a SHaqHTe,'IbHoe
qliC,trO COMHIlTeJIbHbIx Ir HeyBepeflHbIx HAeHTI.IOuKaIIUft, O6oSHaqeHrIbIx

B ra6il. 1 sgai{olu:, ,tl.160:: (uau6o.ree HeyBepeHHbIe). Harone4, ocrarcrcs
45 ueoro>rAe crBneHHHx .tusl.tii.

Ha ocHosaHI'IIz AaHHbIx ra6n. 1 uoxtlo cAeJlarb cneAyloqae BbIBor,bl

O HA/IHIIHH PA3J{I,IqHbIX 3,IICX{CHTOB,

FI. Cu,tr,ilne JIHHI{l{ \{ol)rr 6strl ttpocJlex(eHbl Ao I-lso Iz AaJIbIIre'

B euuccull roJIbKo cra6ar Hd (HapflAy c AoBonbHo cuJlbtl'ofr JLr4-

suetl uor,ryoueHllfl). HB ilMeer MeHbIIIyrc lleHrpa'lbHyro I'IHTeHCI'{B-

HOCTb, rreM ApyrHe BoAopoAEbIe JIHHI{H.

He I. fIpeACraB,IeH gHaqtaTe;IbHttM TIHCIoM yMepeHHblx H Cna6blx ,'II{HLIjI.

C II. HeconrHeHi-io IipucyrcrByer. Xopoulo BHAHbI JILtHutt 4267, 3919,

3921 (E. P. Ang orlix nLIHI.Iii ol{oro 18 V).
NL l-IpucyrcrByer. O6Hapyxtunalorcr 4 nunttu (uureuutnuocrb 0-1)'

O4uarco Her c/IeAoB N II, u ero He [pe,qcraBJlfierctl Heoxl4rxaH-

Hr,r[,r AJrfl yc.nonufi Bo36y)r(AeHufi B d" cygni.
O I. IlpucyrcrBr4e lrrl*Hil. O I s SororpaSuqecl<oia o6,tacru crel(rpa

lpeAcraB,rlercrr coMHt4Te,'lbHbIM. Jlvtttutt. O II sosce He o6uapy-
)r(u Barorca (sepoaruo, B cBr3H c reM, qro E. P. > 22 V).
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Mg I. ,Ilunax r.r3BecrHoro MyJrbrurr./rera n @lro"reroeofi o6racu{ AoBo.[bHo
cu.rrbHbr. llpucylcroyror r.r Apyrne rilHuu.

Mg II. Jluuau AoBo,rbuo cn,,rbHbr.

Al L PeeouaHcHbre mtuuu 3944 u 3961 HMeror yMepeHHyro lrHreHcHB-
I'IOCTb.

Al ll, HecoMHeHrro [pucyrcrByer, Ho JlrrHrl+ oqeHr, c,ra6u.
S II. IlpeacraB,/reH 3uaqrlireJrbr{brr\{ rrrlcJroili nvsutt uanorl HJrr4 yMepeH-

uorl zsteucuBHocrg.
Si I. Bosl{o)r{Ho rrpacyrcrByer, raK KaK 6,renAa 3905.65 c.[]ltrrKoM cr4JrbHa

Anfl oAuoro .rrrurr Cr II 3905.64.
Si II. flpeacraB,,reH sHaqureJrbHbrM rtlrc,roM tasuu ylrepeHnorl u 6oltutoi

HHTCHCHBHOCTH.

P II. flpucyrcrEae coMulrre,/rbHo.
Cl II. Beporrrr{o rpacyrcrByer.
A II. Bosnroxno [pucyrcrByer.
Ca I. HecoMHeHHo BUAHa cna6a* pesoi{aHcHas nwsusr 4227.

Ca II. Kponre oqeHb cu,rrbubrx ttuttufi, K u H (eres4uux r{ t\re}K3Bes4uux)
ua6,rroAaercfl pflA Apyrax nw:au,fi yl,repeHHofi riHrenclrBHoc:r'H.

Sc II. flpucyrcrByer.
Ti I. BepoarHo orcyrcrByer.
Ti II. IlpeacraB,rleH oqeHb 6onr,uult qlic,roM nuHuil, ot oqeHb cHJIbHbrx

Ao c,rya6ux.

V IL flpeacraB,rleH 6onaruwttr r{I4c,rroM tvtwuft pas,luuuofi r.rHTeHCr4BHocrH,

or cuJrbHbix Ao c"ua6ux.
Cr I. flpucyrcrByer; BHAHbT pesoHaHCHbre JruHHLr cpe4ueft HHTeHcHBHocra.

Cr II. IIpeacraB/ren otreHb 6o,ruuali qucroM ,ttuttuti pas.ruunori aHren-
CLIBHOCTII , OT CLI/TLHbIX AO C"rya6UX.

Mn I. Ilpeacrall.rleu roJrbxo pesoHaucfrbruLt JruHt4fl,MH.

Mn II. [Ipe4claareo ,,rHHLrflMa uanori H yMepeHuoii uHrescuBHocru.
I.el. flpeacraB/reH 6o,nrurnu LILIC/roM 6oarmeft qacrbro c.na6rrx u or{eHb

c.ra6ux nusufr,. Ha yuacrre 3862-4457 MoxHo 6rr,ro xosc'raru-
poBarb ot<oJro 40 yBepeHHbrx orol'r{.u,ecrB,resnfi }r cronbxo xe
HeyBepeHHbrx.

Fell. I-lpeacraB,Ileu orleHb 6o,rlyualt q;1c,IIoM tt7ufifi., or oqeHb c,taSux
AO OqeHb CI4JIbHbIX.

Felll. Bepor';iro orcyrcrByer.
Ni II. flpeacran,lreH se6omuruu r{Hc,iror{ t:lrtttfi, ua,roft a ynepeuuort

I4IITEHCHBHOCTI,I.

Srll. PesoHaHCHbIe ilhwt4rd. AoBo/rbHo crrJrbHbr.
BalI. Baana c.na6as pe3oHaHcnas tu*tus 4i54.
YII. Bepoaruo rplrcyrcrByer,
ZrlI. flpacyrcrayer.

Hexoropue yxasaHr4q HMerorcfl r-ra BosMoxHoe npHcyrcrBne runufi
raKux peAKr.rx 3eMeJrb, xax Sm II H ap.
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5
6
7
8
cl

10
l1
12

z

J

4

1B
19
20

l3
14
15
15
17

21

22

q,1

25

28
29

3638.22

3943 .29
3944 .sri

3959.25
3962.71
3972.85
3976 15
3978. B0
3988.39
4010.58
401 1.51

4027 .62
4052. 99
4054.94
4035.57
4058.61

4068. ll0
4008.70
407 i .73

3623. l8

4080 37

4083.13
4t36.71

4139.70

4140.47

4177 .69

4184.34

4187 .24
4187.89

'la6Jvrtf,a2

npr.rNreuilHHc

1

0
0

1

1-0
1

.[,,19 Fe I n V II clrrul(oM cr.rlbHa. S, S (3.2a);
{i, A (3.191 [3osuorruo, BxoAlrr uen4euraQuqu-
poBauHafl JIHHr.rfl

,[,,rq Fe I cnauttorrr u.r,'rb]ra. .[.pyrrae ,'rHr'rHu roro )r(c
My,'rbrrn!'rera I{e Br.rIHbr. S, S (8.03); G, A (8.48)

BosrroxHo neu4errruQuqupoBaHrrafl. G, A (3.44)
S, S ('1.53); G, A (4.51). Vcnaeurre nHreHotBrro-

crn n a Cygni H 3r'raqHTe.[b]toe orr(JloHeHue ). or A II
roBopHT B nonb3y roro, qTo B ocHoBHoru 3To
Heu4errruQuqrrpoBatrHaH Jlurrlrr

S, S (9.0a); G, A (e.18)
S, S (2.68); G, A (2.71)
S, S (2.88); G, A (2.42)
s, s (6.1r)
S, S (B.Bl); G, A (8.74)
Clurulroilr cr{,rrbrra a;rn La ll. S, S (8.22); G, A (8.3u)
G, A (0.47)
S, S (1 .51); G, A (1.32). B v Sgr nosnoirrro A II,

IIo IJlr c( Cygni c",trrurxo\r clJrhHa
s, s (7.5e)
G, A (2.(i3)
C,trurrou cr.rrrbHa ,[,rrr I'e I. S, S (4.92);G. A (4.82)
s, s (5.63)
Beponruo c"rluilJroNl cr.ri'rbl{a a,rrfl Fe I r S ll

S, S (8.43); G, A (8.7)
S, S (8.10); G, A (8.,17)
S, S (8.71)); G, A (8.47)
Bosnornrro ueu!.esrrrrDuugpoBaHHaq. BepoRruo,

cr.rJrbrra Jinn Fe I, xors, Bo3NIo)l{uo, BItAHbI TaI(){ie
lr Jlpyrire rrHHr.rII rrryrsrun;rera. S, S (3.60)l
G, A (4 19)

Bo3rr4o)rruo ueu4eHtr.r0utlupoBaHIIafl. C, A (0.44);
S, S (9.79). Beponruo cJlurul(oM cttJlLHa .(d'trl

Fe I, xo'ln Bo3Molr{Ho I{ B}IAIIuI ,[pyrne nltH]II'l
M Y.'Ib1'ItTIJ'ICTA

s, s (3.12)
B o: lrox<no' rrelrAerrrnOrruHpoB anIrafl. C,rllutxou

crrrrbrra /r,rq Fe I. G, A (6.30)
Beponrno Heu.[eulncbnqupoBaHllar. S,S(9.65);

G, A (9.74). C.rrururo,u u.rJrbHa .u,,lr Fe I
Bogurorrrso neug,enru(rurlr.rpoBaHHafl. S, S (0.35);

G, A (0.6) . BepoarHo c,'rurrrKoM crlJlbHa g.nx Fe I
S, S (7.67); G A (7.67). Crururou or!'rbua aJrrl

Y II r.r Fe II (npyrue ,'rHHLIL MyJIbrtttl,teroB c,rra6ee).
B ocuonuolr, HecoMHenHo, ueu,qeuruQnqtrpoBaH-
uar.. era rt,tHHrr HerueHru(rrqupooaua Bo MHort{x
3Be3.qax u lla Co,rnue

S, S (4.36); G, A (4.31). Kpoue Ti II, Bo3-
Mo)KHo, BxoAHr ueu4eurn$u4EpoBaHHafl ilurufl,
rar( (ar( '[.pyrfie ,'raHHu Toro xe MyJIbr]lfl,reTa
Ti II ne Blrar{br, "'lu6o cra6ee

G, A (7.13); S, S (6.99)
S, S (7 86); G, A (7.87). O6e .nnsun $opua,rsuo

Moryr 6brrb oro)r(aecrBJreHbr c ,trlrnl.rflMlr Fe I uy,rt-
rlrnrrera (152) 4187.01 r.r 4187.80, tto 3ro He-
BepoffTHo, TaK Kar( 9Tr{ JIUHU[I OqeHb yCHJIHBa]OTCtl
n v Sgr, rorra I(aK Apyrue JrIrHHlr Mylrbrlln,'tera
cu,,rbHee B / Cygni. l[pyrue ilurau My,rb-
THnJrera soo6ule lruoro c;la6ee

0
I

1

I

0
0
0
I

I

0 0-l
0

2N

I

I
1-0

0
0

0

0

(;

I

1n

0

10

6
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Ta 6 r rrqa 2 (oxouuaulte)

IlparreqaHIIe

30 4200.79 G, A. (0 77); S, S (0.56). A.rta e Cygni roqlil
HoplrarbHa, uo )'xi.rBurenbuoe ycrddreHae n v Sgr
yr{a3blBaer ua aHoNla.[uro. Orolttrecrn,rleuae c A I

n v Sgr coMrirrre.rlbHo, Tat( KaI( .[pyrHe .[itHLiE.
TO|O )r(e rlryJrbTr,lrrreTa c.na6ee LIJIH Ia)l(e illHolo

li1

34
35

4243.70
4247.94

42t33.15
4276.90
4279.10

4289.17

4297 .67
4304.42
4306.98

4325.68

4343.26

4370.84

4373.33

4406.83
4408 .34

1-0

0

1*0

2n
l-0

1

0

1

i)
0

0
1

1

1

0

0

0
0

cna6ee
s, s (3.69)
S, S (8.02);G, A (8.03). A.'rn l:e I c.numxon ornbrra.

B og lr orxuo HerrAeHTrt rp H ut.'tp o B aIIlIa l it It Ht{tl
s, s (3.20)
S, S (6.92); (i, A (t,.84)
S, S (9.16); G, A (9.27). Ha6rrc[aenatr HHreH-

crlBl.rocrb ollpaBral{a a a Cygni H coBcett tte
onpaBAaHa e v Sgr

S, S (9,i7) . C,trturroll cn'irbHa I,'1fl I'l38€crHllx
rrl(elrurhrra{tit:t. Bo:uoxllro uell4enrt.iSllqt'tpo-
BAHII AJI

S (7.71). Airr Fe I c.'tuur<on crr,rt,rra
S (4.47). C,rnurov cr.rtblla A.rrn F'e I u Cl II
S (6.92); G, A (6.99) . Apyt'rre .,ruur'rn Al ll

,,rr.r6o o.reuu cra6lt, .ru6o Ile BHIIItbI

Jl)

37
38
39

40

4l

0
4

2

4

S,
S,
a

S, S (5.72); G, A (5.59) . Jlusns uoxer^ 6r,Irs

42

+3

',ropnruro*ia 
n,rrn a Cyg,ni, Ho J'/cuneHa u v SgL

S, S'(3.26); G, A (3.32). np1'rrre rr.iHI'III f" I
'roro ir(e My,rlbrtlrt.rtera tte B ItaHbl . n,ln Cl I I
CiIUUIKOM Cl'lJILHa, H, I(pOIIe TOrO, pacxO)l{Aelll'le
B i CnIIIUKO}I 3I.IAqHTEJIbIIO

S, S (0.82); G, A (0.95), Bosiuomuo
ueulertrnQuqupona tluutr't KolInolleHT

S, S (3,3J); C, A (ii.58) . BcponrHo
cHJlbHa Itlrn Fc I rr Cl Il. Bo:rtorrtlo
Suqnponautra x

S, S (6.87r; G, A 16.67,1
S, S (8.3i ). C.unruxoivl ct'l.rIbHa .nnn Fe i.

HertAetrru4t t.l uH PoBaHIIaff

TIMEETCf

CTIIITI(OTI
!IeuleH'l l{ -

Beponrtto
44
.t5

S 4' IrDI'IAE IiTIIOIII{IIPO B;IHII blD JIIIHI{II

B ra6,l, 1 UUeerCg A,OBO,'IbHO 3HaqqTe/lbHOe quC,lIO JIVHLI|I. A/If KOTO-

pbrx HAeHrilSraxaqua 11pe,4,CraBnflercl 3arpy.4HtrrenbHoit 1rnt'i neso3MoxHoIl'

B rii6r. 2 Ltttt CIII{CoK HeHAeHrHQa[]IpoBaHHbIX JIuHHi4. Boo6n(e rplrxo-

AHTCfr CLII,ITATbC'I C TC}I, I]TO CPEAI4 JIUHLI1| C I{HTCHCHBHOCTbIO O UOXCT

OKagaTbCrr HeKOTOpOe qUC,[O Hepea,'IbHbIx ,'IUHUIl. KpOue rOrO, u pea/']b-

Hbre JruHI{H C I{HTe}iCaBHOCTbIo 0 usueplrcTcx I'lHOlAa C He6oi'IbIIIofi TOII-

HOCrblo. 3rO O6CTOflTe,,IbCTBO 3aTpyLHseT HAeHTHSI'IKaIII4IO, a UHOILa

Ae,laeT ee HeBO3MOXHOIi. Mu CqUraeM HeLIAel{THChHqEpOBaHHbI}l}i TOJIL'(O

Te /Ir,IH[1.{ C TIHTeHCI1BHOCTbTO 0, tr1fl KOTOpbtx r{auILI H3MepeHI{fl A"luH

BO"TIH Aa,'II{ yAoBnerBOpI'ITe,rIbHoe col/IacHe c H3MepeHHtl}'lI,I o' crpyne u

cer1Hrca (s, s) [3] rzan c r.r3MepeHr.lsMu I-puucrefiua H AAaMCa (G, A),

orHocflnlr{MHcfl H v Sgr tJ].
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Vls 377 ;runufi rrarrel'o crIHCKa B npeAe/Iax 3862-4457 o(o/Io 11%
BeposrHo rrBrrrrorcfl uefiAeHru0uqHpoBaHHbIMLI. Kpoue roro, c,'IeAyer

rrMerb B Br.iAy or{eHb 6onruroe qt4cno HeyBepeIIHL,Ix oro}KAecrsreHafi c Fe I;
FreKoropble H3 HHx e 4elic'rnure,'I[,Hocrtt, Mo)I{er 6r,trr, taxnte oxa)I(yrcr
ueugeurarlliultpoBaHHbIMI{ ,lI.IHI4rltvtl.t. Cto.rlt 6o,rytrnoe qltcJlo ueu4enru(.lu-

uHpoRaHHbrx .truutiltr BeporrHo yl{asblBaer Ha Herio,'ILlory ,la6oparoput,tx

AaHHTJX B OTHOruenrru ttUttuir ItoHHSOBaHHbIX IIera,IIr'IOB. HeXOrOpr,te

uenir4eu'luQHqr.rpoBauHbre JIr.iHr4r{ MoN(Ho 6u,ro 6st oro)I{AecrBurb c Jru*r4n-

I,rH peAKHx 3eMe/rb. O4uaxo Borlpoc o rlpl4cyrcrBlla HoHoB peAKHx 3eMeJIb

ocraercfl oTKpbrrLlM.

s 6. r{HTEtrCtIBrroCTB JrI,IHi{I,-l

B noupoce o6 u4eHru$LtKar\Lru nusuii npe.u,craB,/Ifler IIHTepec cpaBHe-
I{He HHleHCHeHocrerZ B cfleKlpax a Cygr-ri r v Sgr. Cpanueuue AntI y/rb'
rpa$uorerosoii o6racrH, [o,rryqeFluort rplr yrvepenuofi AHCrlepcuz, 6r,Lrct

cAe,rraFro lpnncrerlnonr [6]. Eur,e 6o.rsruari uurepec trpeAcraB/Ifler cpaBHe-

Hue cireKl'poB 3rr4x AByx 3Be3A A"rrfl o6.racrn, ro,ryveuuoit e Soxyce
,,K\r;la" rtpI,t or]eHb 6o,ryrurofi Aucnepcur.r. Oqesru riHreHcueHocrell !,rttl
crer(rpa v Sgr esaru us pa6oru lpuncrefina u A4a,raca [5], a Ailtrd" Cygni
us ra6a. 1. .n,ncnepcrzu t\tfl o6oux creKrpoB 6trusxw (2.8 A/uu A.rn
v Sgr u 2.6 A/ur,r lnfl a" Cygni or{o.ro 40004). Taxoe npa6,uaeure.Ilbnoe
cpaBueHr.re trpeAcTaB/rfler r.iHTepec caMo rro ce6e N HesaBHCr{Mo or Borlpoca
o6 u4elnucpHr(auulr. Heo6xoAr.rlro orMerr.rrb, qro paccMarpuBaeilrtrti cnexrp
v Sgr oruocarcr r{ orroxe, KorAa c[er{Tp o6o"ro.{Kr.r coBepirreHr{o ge 6rt"u

3AMCTCTI.

Xors rri,r uMeeM ura3oMepHrJe oueHKH, lipuroM [pou3BeAeFII]bIe pa3-

HbiMz .rruqal,rri, BCe )r{e Her{oropue oco6eHHocrrz [oBeAeHLIr rex I{./Iu pIHr,Ix

rpynn twnnit BbrrrB,lrfliorcrr r.r3 raKoro cpaBHeHr4ri AoBo/IbHo HaAe)I(Ho.

I Iuxre r ta6n, 3 4anu pagHoeru oueHox HHreHcrzBHocrefi .nauufi 8../

(v Sgr - a Cygni) Arrr pasHbrx e,rreMeHroB, Koropbre npe.u,craB/IeHbl B c[eKrpe
r{HCJroM nani.rfi He MeHbilre rrerbrpex. Canau oqeuru BbrpaxeHr-J B eLr.Iufi-

uax Aecrrra6a,rusnoft rrrxaJlbr. B noc,reAuelr cro"n6ue ra6,r. 3 AaHLr raKlr{e
sHarreHrrr 8-/ (oqeuxu l'pnucreiiua MHHyc Harrr{ oueuru) Antr o6,racrr.r

3700-3940 (,a,ucrrepcur oxoro 38 a/uu).
Mu uueeu s 6o,Tsrulii{c'i'Be cnyqaeB AoBorbHo yAoBnerBopr4Te.rlbHoe

cornacue 4xa 8"/ Mexr,y 2 u 5 crox6qalrr, HecMorpfl Ha or{eHb 6o,rrnruoe
pas,rr14qrle B AHCilepcr.rH r.r Ha pas/tarrrze B paccMarpanaeuor? o6,ryacu.r

cneKrpa.
Oasoi:r us Hau6o,'ree xapaKTepuux oco6esgocrefi rrBlrercs or{eHb gua-

rlnre.rrbuoe oc.ra6reHue nusnfi He I s a Cygni orHoc[Te,'rbuo v Sgr.
Moxuo orMerarr, Taxxe AJrs a" Cygni 3Haqure,rlbHoe orHocllTe,lbgce

oc,ra6nenue nzsuit 4,rn 6o,rrsurHFICTBa HoHHgoBaHHbIx o./IelreHroe. B oco-
6esnocrn o'ro orHocarcfl ( Mg II, Si II, Ni II. 3auerno cna6ee B cnerrpe
a Cygni rax)r(e Fe II, Cr II. Oanaro .rrrHHH He BCex proHrr3oBaHHbrx
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Ta6luqa 3

Beporru.
ourH6xa

Hel
Fe II
Fel
Ti II
Cr I1
VII
Mg II
Si II
SII
NiII
Sc II
NI
Mn II

+4.8
+1.6
-0 .6
+0,1
+1.4

0.0
+4.6
+J.O
+1 7
+3.6
-1.0+1.6
t-0.7

+0.8
01
0.2
0.1
0.1
0.3
0.4
0.4
0.5
0.4
0.3
0.5
0.3

6
tn
24
45
28
16
5
7
9
5
4

6

+3.5
+2.0

-0.1+2.0
+1.3
+3.0*lo

+io

o,/rexreHToB oc,[a6,'reH],I n a" Cygni oTHocHTe,'rbHo v Sgr. Ecrs ocHoBaHtle

CqHTATb, IiTO ./II,IHI.IU Ti II, SC II Z BCPOSTHO CA II U V II JIH6O OAIZHA-

r(oBbr Ba Cygni u v Sgr, nu6o4aNe AirflScII r CallcznlueenaCygni.
Jluuuw Fe I secoivrHerrHo cH,rlbnee a a Cygni. Tax xar MHorae ,ruuzu Fe I

c r.rHreHc[rBHocrbro 0 s a cygni BoBce He BHAHIi n v Sgr, To Anfl rIoJIy-
r{eHHfl 6o,ree HaAe)r(Horo pe3y,,Ibrara B oTHoIIIeHI{i.r Fe I MbI orpaHI.IqrtJtvcb
ronbr{o reMH JrliHagnra Fe I, xoropr,le uMelor n o" Cygni ITHTeHCI'IBHOCTB 1

H 6o"irblre.
He6esrrHrepecHo orMerllrb, qro orHocHTeJIbHoe ycu/teuae ,rNuur? Ti II'

Sc II a Ca II e crel{rpe a Cygni IIo cpaBHeHrtlo c JIHHHflMH rzouoa Fe II,
Mg II, Si II, Ni II uoxso [ocraBl{rb B cBflsb c reM, r{ro floreHql{a.rl Bro'
poii r4oHr.r3aunu rr'rs Ti II (13.6), Sc II (12.8) u Ca II (11.8) Hu)'Ke IIoreH-
rrr.rarra Bropofi Houusallrn trrn Fe II (16.5), Mg II (15.0), Si II (16.3),

Ni II (18.2). B erou c,{yqae [peAro,/Iataercfl, r{ro orHocurenbno 6o,rlruoe
quc,rro aroMoB Ti II, Sc II, Ca II yxe ABaxAbI I4oHH3oBaHo n v Sgr.

3uaqeuus 8-/ a,rg Fe II a.ryg o6aacru 3700-3940, Ha l{oropstx 6asapyer'-
cs cron6eu 5 r'a6,t. 3, o6sapyxuBalor xax 6yAro xo,4, B saBI'ICI{Mocru or I{Il-
l'eHcaBHocru nuuaft: + 1.6(11), + 2.0 (10) u* 3.5 (4), coorBercrBeuuo A.its /
B flpeAenax 0-2, 3-4 V, 6-7. OAsaxo sror xoA He [oArBep)I{Aaercfl

3HaqrlTeJIbHO 6O,ree MHoroqllcreHHbIMH AaIIHrIMI'I, 6aSUpyloquMI'ICI Ha 6om'-
tnort AHCtrepcut,t (cro,'16eu 2). Eo,tee I'IHrepecHo 3IIarb coorHoIIIeHI'{e

MexAy 3"I u noreuU,uanoM Bo36y)IiAeHIls, Ho KaK pa3 yBepeHHoro pe3yJlb-

raTa B groM orHOtueHLII{ ue o6napyxuBaercs. !,lr aeyueHlrtl raKoro pOAa

eQ$erra, BepogrHo, rpe6yercfl yll(e clreqEa/IbHoe cneKrpo@o16ruerpu-
qecKoe HCJIeAOBaHLIe.

IZS npueeAeHHbIx BbIuIe OTHOCHrenbHbIx xapaKreptrCTI'IK pa3.[HqHblx

fpyrll] twsT.it c/reAyeT, r{To ycnoBHs Bo36yxAeHHs B ot cygni MeHee BbI-

coKH, qeM n v Sgr. c erunr Mox(Ho corJracoBarb H Apyr[e ua6.rrc4aeivue

oTHOCHreJIbHbie xapaRTepHCrI'IKI{ 3TI'IX 3Be3A.

Moxtto rar)I(e orMerLITb HeKoropoe, xorfl H oqegb cla6oe, ycuneHp1e

n a Cygni pesollaHcHblx lv*Hft, KaK A1 II, Ca II, Ca I.
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Ilonu4uivlolly, Her(oropoe yclrneHr.ie HMeeT MeCrO'i'aKX(e 4,rl Mgl, u9

erM lLiluu cu./rbHrl 6,,reu4repOnaHLI. Hanpo'lluB, ,'IHHI.II{ N I Sa}iefHO OCnA6'

,,reHbr B a Cygni. Cy4a no 3HaqeHItIo noreHllria,rIa Bo36yx(AeHHfl H IlepBoro

rroreHUria,lra uoltfiBaUta H A/'Ifl N I (14,5) !leJIb3tI, NIOiI(er 6rtrl, Ox(HAaTi,

ocna6leHr.:rfl N I s a Cygni, uo Bo3lioxllo 3Aecb I'llpaer po/lb pasrpqfle

B O6L1jrr1.14 erorO 3,',Ie[IeI'ITa,

[4saeCrHO, qTO B C[eKTpe cr Cygni iro Ol'tIOIxeHHlo I{ HOpL,lanbHbIM

3Be3AaM TOIO )1(e H,'IaCCa I(aK pa3 yCH.IIelIbI JIUIIHH IIOHHSOBaI{IIbIX Me1'a/1-

noB r.I l-le u oc,la6neHll JtLlHrlLt HeliTpaJIbHbIx aro\{oB, I'I B oco6eHuocl'Ii

pe3oHaHcHbre JIr{HHH.

OqesuAHo, B ToM xe llatrpaB,'IeHllll MeHflerca orHocl4Tenbuoe [oBeAe-

Hrze rex ir(e rpyln il,tTui rpll flepexoAe or v sgr r< a cygni. crssasr-r

Jrrr OTo TO/tbt{o C yCE/'ISHIISM yC,'IOBHI? Bo36yx/1eHiltt, I4JyH 3AeCb Hrparc1'

pO,'rb r4 Apyrfie QaxropsI, oCl'aercfl e1r1e BblflCIlpl'I'L. Hsyqellpls OrHoCu-

Tedlrbgr,rx HIITeHCHIIHOCTeI1 ILIHHji He tlB/ItIeTCrI [peAn'IeTOil'I eToii p26OTL],

Ho npI'IBeAeHriLIe BbI[le pe3y/lbTaTbl B ptlAe c"rIyqaeB rio/'Ie311o 6bt"'to yt19g16

rpr4 HAeHrIZQUraqnt ilH:Ht4it.

S G. IIOAOIIOI]ILIII JII{Iil11

B ra6t. 4 npe4Cran,reHbl Ci\ieqeHlla AJTfl oTAe"IIbHIdx tso/(opolHblx .rlll-

r.rgii, OTI.IeCeHI-ibIx, I{aK 3TO 6stnO ynOmflI{yTo paHee' K Cgcrer'le A.rIuH BO71H

CTaHAapTHbrx ,IiHttItI? HOHH30BaHHbIx 3,leMeHTOB. lJ COOTBeTCTBI'II'I C paHee

Bbtcr(a3agHbrMtc coo6paxerlrlrrn,iH I/rrI I43yqeFILIs cttcreMarllLIecI{Hx c}Ieue-

rr6ri BoAopoAHbrx J,rlrHHri orAeJrbHo paccNlorpetla Koporl(oBoJrl{oBas o6.tac'l'i,

3570-3940 (cepau B u C). Mst ue Ixi'II{ Aalbixe ' H:rB no rpHr{HHe yxe
3aMerHo BblcTyrlaioul,ero BrrsHafl nepeKpbl'rl'Ifl i{ilblnbeB'

Tir5.'ttttla 4

('lroulert trtl tt{,),\{)i}{}/(ltLl\ :ttlrttlii

I .oo,,u " | ".",, . ll rusuqllll | 
."0," n 

|cu*o 
c

H,,
I-l:z
Hr,,
H,r;
Hr,
H,,
il,,

Hrr
H,,,
I1,u
11,,,
H,,
H,n
H,,

+.08--.0l
+07
- .01
+..0e
I .03

+ .05
+.01
+ .07
+.02
-l-.10
+ .05

-. 08

Hllt!
H,,
H,,
Il',
H,u
Hs
FI,

-' .01
i .09
) .07

+. 13
-l- . 0l
I .0:J
0.00

+.0"1
+.09
-.01+.04
+.03
+.04
-.01

I

0.00 Al +0.06 A
+.05 l+ .0.+

+.0+ I + .0s
+.07 I .00

-.03 i + .os
+.02 | + 04

-.oe | - .03

Cpeluce

Bepom'n.

+0.027 +0.029

oua6Ka +0'008 +0.006

Cpeguee apuQMeruqecl(oe o'lKroHeul4e A,JL{ oAHofi BoAopoAHofi ilaHHu

paBHo +0.043 H -J-0.031 A .{nfl cepHH B il C coorBLrrcrBeHHo. fIo,'IVqeH-

5 L{,:r. ItpLlMor(oii ncrpo0IIs. o6cepttar,, r. iY $$

--T ir
Ceons B I c.puq C ll,rluHu{tll



Hbre pesy/rbrarbr 6aarpyrcrcr Ha HaMepeHusx 7 cne(rporpaMM cepuu B
u 5 cnexrporpaMM ceparE C.

!,"ra cpegnero cMeureur.rfl BoAopoAubrx nltHxr? no or4e,ubHbrM crrexTpo-
rpai\{MaM HMeeM

Cepzr B

cQ sB + 0.052 A
cQ 89 + .037
cQ 90 +.038
cQ 1tB + .015

cQrr9 -f .01e
cQ I29 + .025
cQ 130 +- .006

Ccpur C

P-185-P +0.045 A
P-253-P + .020

P-264-P + .056
P-268-P - .003
P-274-P + .016

CpeAne. -t- 0.027+ 0 .004 Cpe;irlee + O .027 -F 0.007

3rN pesy,urrarbl Mo)r(Ho colocraBr4Tb c paHee [o,{yr{eHHbrlru, 6aeapyrc-
rqalrucfl na o6pa6orxe pa3,rrr4r{Hbrx pflAoB na6,rroaenaia [2]. Flenocpel-
CTBeHHOe O3Ha(OIv1"{eHHe C HeKOTOpbI}III paHee HCIOIb3OBaHHbIMH Mare-
pHaraMr.r 3acTaB/,rrrer Hac AaTr, ulr Ter]epb ApytHe Beca. IZcrouHur< S,S
BBt4Ay Ha,rvrtr4fl 3Haqr.rre,rbHori cucreuaTaqecKorz omu6xu Mhr relepb BoBCrl
rlcx,uoqaeili. LIro Kacaercfl nHKCKoro ctrHCKa nuswfi, Vafisa [7], .ro nct

IIpurrurre HeAocraroquor? ynepeliHocru B peAyr(qaoHHbrx KpHBbrx, rio.u1,-
rrenlrbrx Par:irolr [8j, Mr,r Aa,ru rerrepb oror,ry ]icrorrHr.rry sec 0.5. Ans
6o,ree A/,rr.iFrHoBoJ'rnoeorl qacrrr ,/rr.rxcKoro citr.IcKa (3913-4674) 6nn npnrrlr
nec 1.0. Bec 2.0 ro,rryqlr.ra cepr4r.r B ll C. Bec 1.0 4au Curieuscruu Ha-
6,uoAesnslr (S) u r.r3MepeHrrflM Crpyne (O.S), ocuoBaHHbrtr Ha qerr,rpex

cfier{TporpaM}iax r.r3 cepuv B. Conocr-an.rsfl pe3y./irrrarbr Ai'rr BoAopoAa,
r\lbI uMeelr ( la6,r. 5):

Ta6.nrua 5

I4croqHuK 
I

.Ilrnun 
I

a). | ""me# 
| 
.,,",o,,,,, j.".#X#rr,.^, I u""

Cepua B)}(-
DS
rr O. S.)W*

II8- H28
Hr. H,'
H8-.111'
I Its--H,8
IJ.--I I2r;

+0.0274
+0.029
+0.016
1-0. c0B
-l- 0 . 038

+0.008 A
0 .006
0.005
0 .009
0.01.i

Ill

2l
21

1',2

2l
l9

7
5

l2
{
ll

2
2
1

1

0.5

Cpelrrec | *o.orn

B upe4sl4yuqeii pa6ore cpeAHee cMeuleHr.ie
ro/ryqnrocF, paBHbn\,r +0.026 A [2].

A/ilt BoAopo,4,HEIX r'rHH[rii

* I,lcx,,noual I-lp c oqeItl 6o.nrnrr.rM rro.rroltotrr.JrbHbrt{ ort(iroHeur4eM r0.29 A.
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S 7. JII{HI'III HDIATPA.JII]I{OIO }itD'IIEilA

!.,rs uccreAoBaHfin crrcreMarr{rlecKux cMeII{eHLIIl JrrtHlli4. HeiaTparbH},Ix
gJIeNreuroB Mbr rzMeeM 6onee [JrIr MeHee BHOgHT€JibIloe q]rc.rlo llt4rr4i4 ToJIbKo

A.rys Fe I. pru ilu1av 6o.tt uei;i qacrblo c/ta6bl, I{x }IA,eHTI'I6IIKaIIHI'I qacro

ueyBepeHlibl, u e@Qer<r 6,reirA Lltx Ht4x qacro 3HarII.{re.IIeH. IIo orofi npu-
III,IHE ME,I OIPAHI,IIIHTUCb TO,IibI{O TAKI,{MII JILIHII'IMLI FC I, T<OTOPbIC MOX(HO

cqHTaTb oAI.IHOTIHbIMI'1. KpOnAe TolO, Miri olpaHlzt{Iz,lucb onpeAeJIeHHbIMI'I

My.{brurrJreraMr.r c noreHrlaaJloM BoS5y}I{AeHHs Mellbllre 1.6. flocryfiarl rar,
MbI Orler{b yMeHbIrrH/Ir{ qHC,[O.nunufi FeI, n oco6eugocrrt, cJIa6bIx, T. e. I{aK

pa3 rex turtuft,, ntn KoTopblx 6,ren4upoeanue oco6eHHo 3Harlltre.{bHo.

Bce ero s oco6euuocru oruocl{rcrl I{ o6,'lacrz 3570-3860, ilonyqeHHoIi
upH yMepegnofi Aacnep:ull. Tanau o6pasonr, MbI Mol,ln BIJAe"TIHI'b Bcelo
7 tunuir F-e I s o6,racrtl 3570-3860 u 14 trur'rui'i Fe I s o6,racru 3870-
4+57, yAoB/rerBopflrolqux yI{a3aHHblM Bbllre rpe6oBaHI'IflM (ra6,rr. 6).

Ta6auua 6

cepilsA 
| 

."or"u | ""r," " l't:tr* | Bec I ",Y,{ii"'

3570. l0
358 t .20
37o7.19
3820.43
11825.88
3[J"r9.97
385q.91
3riu6.28
3ri99.71
3927 .g',)
4005.25
4015 .8 1

40t 3.60
4071.7-l
4132.06
4250.79
427 | .76
4325.76
4383.55
440.1 .75
4+15.12

-0.01
- .05
+ .oil_ .17
l- .0e
._ ,ttt

00

-0.05_ .05
l- .01-r_ .18
-- .03

2
5
1

tl

I

2
I

2
2

24

2t
20
20
20
4
4
4
4

43

43
43
43
42
42
42
41
41
41

+0.02
- .01
l- .l I

- .07

- .0'i
I .0ir-l .03

- .06
.00

- '02
- .0u

- .04

- .05

- .oil

J,
,
0.5
1

1

2
o
2
2

cP e;1uce -0.022
+ .009

-0. 033

+ .026

-0.037
+ 0.24

PeSy.rr,r'arU A/Itt CeptIH A illtercl 3HaqlzTe,IlbllO 6O,truruit BeC, qe\4 4.tn Cepaii

BuC.
lir.r>re B Ta6fl. 7 npe4craB/rerrbr pe3y/rbraTbr r{ag ,U,"Irfl 3r14x cepuIl,
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Cpearree

Ilpex<ae N{bI IIiltLI./Iu 3HaqllreJlb}io 6orlruee cNIeI{eHLIe l..fitr Fe I -

- 0.032 A [2]. B HacroqlqeM r{cc,'reAoBaHr]l{ NibI IIpOI.I3Ber'Ir B orHoueHI{H

B,rrHrrHut 6,regA 6o.uee rrrrareJrr,Hbui 0160p Jrurlpti4. O6 erort NIolKHo cyAarb

xo.rfl 6bi rrOrON{y, q'I'O A/,If HCTOqHI.IKOB A r'I S, S qUC"lO paCCMOTpeHHbIX

3LeCb JruLrwil Fe I nllu6.,rpl3l.ITe.IlbllO BTpOe [{eHLIUe, qeM B flepBon{ HCCJIe-

AoBaHLIll.l-la4ono,tararb,r{ToroJIbI(oI'lcrotlHI4KI'IAuS'Suoryrlarl
pea,,rbHbre pesyn6ruro,. ocra.,rusoe cne,4,yeT pacclvlarplzBarb cl(opee KaI(

c,[yqar? Hbili pe3ynbTar.

Peansnocft, orpr.ruarenbHof o cMeueHIIfl LJItl JtI4HI4il F-e I npe4cra-

B,rrflercfl ./rr.{urr) Bepofll.rroii. Bo scqxo[,I clyqae, 3ToT pe3yJIbTaT HMeeT

r,reHbIxt{rU BeC, qe[,I -VIIO]ItHyTOe paHee [O/IOX(I']re/IbHOe CMellleHlle nJltl

BOAOpOAHr,IX,uuHt'tii.

s tt. lll]iiol{alr[]ItbIIl JrI'tHrlll

I-ieo6xori(arto lloApo6Hee ocralloBl'irbcfl Ha pe3oHaHCHbIx /IIlHHflx' I'lTtl

KOTOpbrx paHee 6H,[O SanoAo3peHo 3Haril.ITe,rIbHOe OTpI{IIaTe.IIt,Hoe cMel]l.e-

HHe. cnflcor{ BCex Ha6r'rroAaeMhix IIpII 6o'ryluroii llECIIepcIII4 pe3oHaHCHb]x

He6reHAI'lpoBallHbIx JrLtHLril, AaH B ra6"I' 8'
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JTusuu K n H Ha HsMepeHsoll ualta crieKTpolpaMlvle npeACTaB,IlflIorcr

B Br4Ae co6crseHHo 6,'Ien4, cocroglqqx us 6o,ree cI{JIbHolo H ToHKoro

Koporr(oBo.rlHoBoro t<or{rloHeHTa I, Ha"Ilaraloru,erocg ua 6o.tee ulIlpoKylo

,,IHHurO, A,'IHHHOBO,{HOBafl qaCTb KOTOpOfi naUU H3MepeHa I(aI{ KOM[OHenr ]1.

Mu [o.{araei\,r, ql'o KoporlioBo/Illosstli I{oM[oEeHT I usl,tepeu HaNIH Ao-
BO,rrbHo rorrHo. tlro xacaercs xounoneura il, ro HecoMHeHHo, rITo elo
r.r3MepeHHoe rro,/ro;.r(eHrze rroABepxeHo 6o"nrruoft cHCreMarl{qecxofi our}i6Ke,

raK r{ar BeporrrHo l.t l,tst, n O. Crpyne lr Ce[Hrc I.I3]\'IeprnI4 co6creeH]io

Ar'rr4HHoBo,THoBoe Kpbr/Io 6onee ruupoxori lrLrHLlLr, Tar<oe rIoHLIt{aIIHe c,'Iox{-

r-roro [po$uns nuguir K u H rroArBep)KAaercfl rar{}I(e BLiAoM SororpaSura
eloii qacru crlerrpa a Cygni, Koropyrc Ilofiyr{t4lT AAauc n Qoxyce
,,t<y.[,a" [9]. HerpyaHo peIIrHrb, xaxotZ I43 AByx na6,ttoAaeubtx I{oMtIoHel{-
'r'oB flB,rrflercfl sBe3AHbru ra xarofi Me)K3Be3AFIbrM. Bo-rtepsux, cyAtl tto
tuHpHHe, Lre3Kocrr.r u r,ry6nne Mex3Begr,HblIvI Kor'rtroHeHTox{ c,'IeAyer cqu-
rarb HoMrrouesr I. I{anpo'run, 6o"tee [rl4porylo H Mettee ray6oryro Jillrt4ro,
Ha r{oporKoBoJIrioBox{ KpbI/re roropoft HaxoAI4TCfl KoMtloHelIT I, c.le41,g'p

crrlrral'b, ttoBHAHMoMy, 3Be3AHbtM r{or,{lroHeH'loti. B tro,1b3y rIpaBI{,/IbHocrH

Tar{oro npeAcraBrTer{Hl Mo)I(Ho rlpullecrx apt\rMei-IT, ocHoBaHl{btii ua cpan-
HeHr{Lr lruuuir Ca II (K u FI) u .ryr.rsarZ Na I (D, a D,). llsuepeuuoe ua

cr..rN{erzgcKr.r,\ c[er(rporpariMax [o./rHoe IIor.troLIreHI]e A,/IrI ttrtuvtitr D, le Dt
paBHo or{o,iro 0,65 r.r 0.50 A, r.r oro oqe}rb 6rtrgro K 3Har{eHI.ItIM, I{oropble
N{ox{Ho rro,Tyqsl6 H3 ar,'raca Xu.uruepa z Bpl,rrtsuca [1f]]. tr'lir,reIorcs rce
oclroBaHurr cqHTarb, rrro poJlb 3Be3AHbIx ttuttu'i D, u Dt B cnexTpe
a Cygni trana. 3ro cotJracyercr c orMeqeHubnr Hal,{H gHaquTe.Ilbllr,in oc,rla6-

JreHrleM pe3oHaHcr{brx nvtuuil, eoo6u1e, B cnexrpax cBepxtntaHror [1 1],

C 4pyroft cropoHbI, Meppr.r,r,r, ConQop.a,, Bir.ncon, Eepne",r,,l Ii2], cqHrar,
r{ro He cBL,rme 20% uaS"rrro4aeuor? HHreHCI.IBHocl'tz Dz H Dt IIpHxo-

ruTcrr Ha 3Be:iAHr,re .rrr{Hr{rl , Aaror Aafi pa4ua,rruoii cxopocru D, n D,

-7 xmfcer.
o6paulancr K /il4HrzflM K u I-1, NlrL,r [MeeM c.[eAyroqee. Ha cuMeugcxux

c[eKTporpaMMax, flo,rryqgssrx [p]r Aacfiepcuu orio,rlo 24.7 it/mut l,,lsr o6'
,rracrpr 3951t, ua6,rroAaro'rcri Jrr.IrxF, oAxHolrHbre ilHHLtu, v l\ntl, HLrx Lr3N{epe}I-

H{le ro.rrHoe [or,lroqeHr.re or(aBa/rocb paBHb]M orio,To 1.10 u 0.75 a. Tar<

I{aK Iro.rrHoe [orJrorrreHr.re A,rrfl D, paeno oxo,To 0.65, a oro, B ocHoBHoNI,

o6qeaHo Melr{3BesAHoMy Harprzro, To ArTs [rLlHkrpr N{exsBe3Ar{oro xa.toilus K
MbI AO.TII(Hbr r'tMeTb BeJII.IrtllHy TaKOtO }I(e [OptILKA HJLU I{eC(OnbKO MeHb-

rxe, cKa)r(era, 0.5 0.6 a. Orcrc4a, HCxo.[,fl rr3 ynoMflr-r)/Toro Bbrnie sa6,rro-

AaeMoro flor,Touler]Hn r,lrfl. 6.reuAu K (oxo,,ro 1.1 A), i\rbl Ao,{xabr IIMerb

A,IIfl Ka){(AO|O AB I(OIIIIOH€HTOB, I\ie)I{3Be3AHO|O U SBe3AI{O|O, Be,'II{III'IHy

nopaAi(a 0.6-0,5 A. Taxoe coo'rnorrreHr.re cor,racyercrr c orHocuTe.rrbHblrvlI4

rna3oMepHLrMH oueHr(aMu flpr{ocrr.i r{oMrroHeHl'os I H II ga cnexrporpaMMe
,,KyAa('. l4cxoAs )r{e rra na6.nrc,Aaeuofi cxopocrr.IA"rrrr Melr{sBegAHoro Harpl4 s
( -7 xrrt/cex.) H na6,rroAaeMbrx cueu,enuii Ans I u II xo*rnoseura K (uo-
prA,r{a -9 ra f 18 xlr/cer<. coorBercraeruno), Mbr rrplzxoAuM K saK,irrcrreHllro,
qro HMeHFro r{oMrroHeHT I, a ne II se,Tsercs Mex{3Be34rir,tr,,r. [IpuulrMarr Bo
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BHHMaFrr.re, q1'o LJIfl llzlttL:fr D, u D, cropcclb -7 x:"fcex. ro,t5rr1g112 
""-

nocpeACTBellHO, I{a11 O6Utqgo, a Ha6,'IIoAael\lble cNIelqeHilf B Ta6il. 8, - c

yr{eTOM, HaCKOJIbI(O 3TO EO3l\{OXHO, Ca}IOri paAfiaIbHOI:i CrOpOCrr 3Re3AbI,

MbI AO.IIX(HbI NPATTII K 3AKJIIOqCHUIO, I]TO i4MCCM COI"T'IC}IC NICX{AY CKO'

pOCTb IO Me)I(SBe3AHOTO Harlllis I4 MeI(3Be3AHOI'O ffa,'It,lll'ifl (xOunOnenr I)

TOJIbKO B OTHOulefluI4 nOpflAKa Be,lIHrlHHLI. BlteCre C Tell, OAHaI(O, He,lb:itl

CAC,TIATb 3AK/ITOqCHZ'I, LITO AJIfl 3BCSAHbIX ilULlI4i4 K N H ilIbI I'IN{CCNII ACI:I-

CTBI{TSJIbHO 6OAr,utOe rto,,IO)i(LlTer'IbFIOe CMeIqeHI.le, nOpflAHa f 18 Xru/Cex.

I{ar utt yxe OTMe'firJIH BtIUIe, IIOBHAANION{y, tlpll il3l\{epeHl4flx 14 MbI, !I

Crpyne lt CeplHrC ugMepfl"rlu AJII4HHoBO,II{OBOe Kpb]"rIO 6O,,ree ruupOt<Ot)i

fiullr4\ lI |IO,Iyr{HrH, ecrecrBellHo, 60,rluroe florox{I{refiblloe cNieueHple'

Ouu6oqnO 6EI.uo 6u IIpHHsrb -| 18 xu/cex. sa cxopocrb 3Bes4,Horo Kol\{-

trOHeHTa, Tar( )Ke, KaI( 6H,rIO OilI146KOII npHHlTIie LI3illepeHHOfi CpeAHHbl

6,ueugrt r4lrr.r 6onee r{pr(oto I{oNrroHeHTa Ba sBe3AHbIIi KoNI[oHeHr (KaI{ o1'o

Ae,,ra/rocb B npe)I(HHX pa6orax).
Mr,r, co6crBeHHo, He I4NIeeM AaHHbIxA,'ifl cyxAeHl4tl o crIcreMarlIrIecKHx

ARI.{X{eHr.rfl X HOFIOB 3Be3AHOlo I(a/'IbllLIfl, H noSTOMy }',Ibl BLIHyX{AeHbL[HI]A]t

K rn FI BOO6rUe ItCI(J'1IOttttTb IIpH paCCMOrpelIHIz CMeUle;Iufi, gnx pe3OIIaHC-

TIbIX,[I,IH}Ifi.

3acnyNnraer BHHNIat{utI pesoHal{cHafl ilI4HHtt Mn I 4034.49, o6uapygu'
Baroulafl oqerlb 6olruroe orprillare,'IbHoe cNIeuIeHHe: A71s cepafi A 0,23 A,

a AJrrr Ceprir4 S, S - 0.19 A. 3ra rxe JIHHHS IIoHasbIBael Ci\lelqeglie -0.244
pl A.rifl cBepxtHtaHra v Sgr [5] , I{ coNa,'IeHHIo, -.lpyrI4e pe3oHaHcHbIe,'lH}IHLI

Mn I npe4CTaB,lflIOr CO69ti 6,teH4r,l, H 06 Ax CMeLUeHI.Itlx HI.Iqelo Cxa3arb

Heflb3r. [Iu6o L1n pe3oHaHCHbrx Jltut4i4 Mrr I aeiicrBHre./tbHo LINIeer ]recro
6o,tsruoe orplluarerbHoe cMelrleHl'ie, Jru6o Jr|rLtufl 4034.49 6,ren4upverca
SAECb C KAKOI?-TO HCOTOX(ACCTBJICI.IHOii J'IAI][ICfi.

B cpeTluer,a [,,\n 6 pe3oHaHcHEIX Jrv,\rz4fi cepl]I{ A (cvarar u MnI) usr

fiMeeM cMeqeHLIe -0.038-l-0.026, a l,lltr 7 truttwil cepHH S, S -0.029 ii
-tr0.020. Ec,ru xe llcr/rloqtirl Mn I, 1'o flonyq]tM Ar'Ifl xaaiAot? cepxu
0.000.

LIIO raCaercfl BCex Apytfix TICToLIHHKOB, rO BC"IIeACTBI,Ie yuepetlnotl
uJwr MailOfi. A,ticitepcaH OCraIOrCfl (npu ucxllor{eH[fi K u H) Bcelo ,ITIIIIs

3--4 c,rya6ue ilv+Htr' .[,/Ifl Koropblx llortyti6g1161ft pesy'rlrar yx(e coBcel\'l

He HaAe)r(eH.

B galIIeM IIpex{Het{ I4cc,IIeA,oRaHI'iI{ Mbl rioJ'Iyt]IIJ'IH 3HaqI']TeJIbHoe

oTpllqare.rlbgoe cMeIIIeHI1e L,tttl pe3oHaHcrlEIx JlLtHUi4' IIO 3TO, Oqe-

BpIAHo, 6rt,ro o6seaHo BI{r'IIoqeHHIo ,rlgHllfl K, I-l n Mn I 4034.49. B uacrr:s-
udee BpeMrr Mbl 3Haelvi, qTo Bo BcflI(olvl clyqae He/'Ib3fl IIO"rIb3OBtiTbCfl

HsMepeHI{bItrrLI no,[ox(enufNIu K u FL

B ornorueriul't pe3oHaHCHbix 'ullgzll NIoxHo cl{,e/'Ia'lb roJII)KO raI(oe

3al(,troqeHHe, qTO npu Ma"IIOM tIilC,[e lugufr. CLIC'l'e]laTI4qeCKOe ClleuleHlle

Boo6x{e He o6HapyxHBaercl }I rlT'o Ha6,'IrcIae}IOe B cpeAHeM 3Haqllrerb-
HOe OrpuUare,rrbuoe cMeu{eHae oKo./Io 0.04,r o6agaso oqegb 6onlurouy
orpr4uare.rrbHornlr gvqueHHlo AltI lrr4rlutI MnI 4034.4'9.

70



$ 0. .r[['(I]lII{ [OHI'[:I0]]AHEI,[X -'!TO]IO]J

l(ar y:tie 6u,ro ynoltflHyro Bhtrtle, cl'lcreMarurlecxi:le cMelqeHHn pa3-

,(HqHbrx rpyn[ lL]Huh o'r'Heceubr r( cricleMe AJrHH Bo/IH craHAaprnblxJtktrrti
l.IOH143OBaHHL,lX S.IISNIeI'ITOB, IZHTeHCI'iBIIOCTT, KO'IOpbIX AJltt CepI'iH A Ue

MeHb[re 2 B crleKrpe a Cygni. Mi,t ocraHoBa['lctl HecKo,'lbl(o IIoApo6-

Hee Ha Har.i6oJree 6ol-aroni HCr61IHI4Ke (cepun A). t{uc,ro craHIaprHLIx
JrLtrlrfr. [pH HauIefi 6oar,moit rpe6OBare/'IbHoCrH B orHoIIIeHuu OrSopa

cocraB,,irrer ro,'rbl{o 69 Aax{e 4,1fl STolo }Ic'l'oriul'l6a. I{ar u c.[eAoBa.IIo

o[{EAarb npLI AaHHoM yeToAe o6pa6orxu Bcero Marepl'la,'ia, cyr',lMa ocra-

To\lHL,rx orr{noHeufiii or Jia6oparopHbrx BHarieHHi,i STLIx craH,tIaprHbIx JluHufI

paBr{a syArc. OlUat<O AOCTOfiHO BHHMaHHfl ro O6CrOtIl'e,{bCI'Bo, q'lo or-

!,e,'tbHble tpytlrlbl Jlrl[r4fi. BbiflBJIflIo'l', xo'|fl L{ oLIeIIb NIa.IIble, Ho, Bo3Mox(Ho,

peaJrbHbre CLICTeMaTI-tqeCKLIe OTI{./IOHeHug. t{1'O6tt HMel'b 6O.ryee 3Harlure/Ib-

Hhiit MaTepUa,T, MLI BKJTIOTItiJIH B Ta6n. 9 "nuUUtz IIOHH3OBaHHsIX SJIeMeH-

TOB TAK)I{E C HHTCTIC}IBHOCTbIO 1.

i I Buon"r"rrlvlou 
I 

cenu*A 
| .nro-" 

I

Ta6,nuua 9,-mlltn tcepilfl s, sl fi | v Sgr I n la cau. Mirr.l fl
tllttt

Fe Il
TiII
VII
Cr II
Si II

+0.015
,-0.007

-0.011
-0.00+-f0.023

+ 0.005
.006
.007
.01:J
.002

i 0.00o
--0.009

-0.0311
-0.028+0 02?,

10013
-0 .007

-0.015
0 .000

t-0.038

F 0.01 2
i 0.002

--0.008
0. 000

I 0.020

:iu
24

B

1'.2

36

(i

11

7j
4l
19

"o
10

atq

ZI
20
20

3

,i{,nn CpasHeHptrl NIL.I AaeM peSy,,IbTATlI peAyKu.trtl A.rL{ ]'lCTOtlrIat<a S, S,

a TaKxe pesyJlbrarbl 4nn v Sgr, HeIIOCpeACTBeHHO B3t{TbIe I{3 Ta6/'I. 4 Crarr,u

lprucreiiHa H AAaMca [5] . Ec,illl AJrff nocJieAHero lIcroqHrlra orpaHHql.Irbcq

TO,.[6KO JrVHYtfrMkr, KOTOpr,Ie BOIIL'IH B CepUrc A, ro TISJIyLIHM eu1e .llyqIrree

COt,,raclie, [o Kpa]lHel:i llepe Afifr Fe II. Hecuorpn ]ia MaJIyIo BellzqllHy
grr-{x OTK,/IOHeHIzfi, MO)I(HO AyMaTb, q1o nOCJIeAHIZe 6Onlueii qaCTb}o B

u3BecrHoii creneHu peaJIbHbI.

HaxoueU, B IIoCneAHeM CToJI6qe Aanbl pesy,lbrarbl aHa/IoluqHoit pe4yx-
qr1g A"riq a Canis MinOris Ha OCFIOBaHHH CIII{CKa AJ'lI,lH BOJIH ,1UHVtil, E.aBa'

eMOto CeeHCcOuON{ [13]. CJIe.4yeT Orl\,IeT]ITb, r{TO BO BCex [epeI]I4Cr'IeHHbIx

BrJure CJryqaflx OIIpeAeneHlle tr olIHpa,'IoCb, nO CylqecrBy, IIa oAI'Iy na60-

paTopl{yrc cHCTeMy ,U,',IlIiI BO,IH RMT.
[IpiE ma"nott qilC./Ie llvr*'Ltk pesyJlbraT 6Olee C"{yqaeH, B qaCTHOCTI4 EJIII

V II ra Cr II.
B O6lu,elr Hr{eeTcfl I43BeCTItOe CxOACTBO B pe3y/IbTa'rax .B OTHOIIIeFII'II'I

CHCTeMaTHqeCKHx orl(,lorleHllii CIIeKrpa/IbHt x ,tt4rl4ii r..r.rt pa3liLlX HOHOB

B creKrpe ct Cygni, v Sgr u a Can. Min.
Cne4yeT nH paccNlarpHBarb eror pe3yJlbl'ar KaI{ )/KasaHI4e Ha peaJli,Hble

pa3,rrHqHfl B CHCTeMaTartecKax ABIIx(eHHflX pa:l,llAqHoro poAa HoIloB B aTi\{o'

71



c(ilepax IIepequcneliHLIX 3Be3A , Jrk16o t<ar y(a3ar{r4e Ha r-re6o.rrbruu e cacre.
rrarrlqecxfie oua6xa B sHaqeHr.rflx na6oparopHbrx A,rlr.rH Bo,,IH Anr pa3Hbrx
uoHoe ? Ec"rr 6r,r cot,,racpIe na6,nro4a,tocs rorbKo AJrfl cBepxtritaHToB
a Cygni u vSgr,To [,ro]Kgo 6u,ro 6u Ayiliarb o nepnori rarrore3e. OAuaxo.
xsBecrHoe cot,'racr.re rar()r(e c KapnHKou a can. Min. (tr 5) 3acraB,,rfler
AyMarb, rrro IIpHrraHy 3rHx crzcreMarrrrecr(i{x oTi<,ryosesufi c,reAyer cr(o-
pee HCKarb R cHcreMarlrrrecKux oura6rax cecreltbr .ria6oparopnrrx lurr4l
BOJIH A/I' PA3,TIUqHbIX I,IOHOB. I'IS NPUNC4CI{HbIX BbIIIIE AA}IHbIX C,TIEAYE'I', IITO

B Ctyqae cIlpaBeA,{r.lBocrlr BTopOi? rnnorestr orr(iToi,reHua or na6r:paroprrbrx
ssa.lennii pea/,rbH;r 4,u Fe II u Si II u, no:lroxHo, A,rrfl V II.

" 10. 13 Orionis

cnexrp p orionis r.{}reer, r.{cK/rroqafl H u He, cpaBHr.rrenbHo Hen{Horo
ta\ufr.. B orHorrieHllr4 erori 3Be3Abr r,rbr Jlaclo,ryataer,r lreHbtrrr4 M Mare -
p[iaJIoM, qeM l\Jttt a Cygni. B ocHoeHrj,\,r aro r,iflTepr.{ar, no,ryueuur,ui n
cuueprge. B. AAarrc u E. Mex Kopuar Il I nnepnr,re o6uapyxrr.r,rrr.r, Lrro
ro orHorxeHr.lro K BoAopoAy rrwilylLt Ca II (H, K) a Si iI surerrrror cr.{cre-
Marr.rqecKoe ci\{e[leHr4e: * 6.8 w -- 4.3 xrr / cex. coorBercrBesso. Msr ue
ro/Ib(o floAt'BelrArz.ryr] o'ro, no o6uapyxlnnr.r orpr.r[are,rrbHoe ctrcrer,rarurre-
cKoe Crreu.ieHr,re rar{xe 4"rln Mg II: - ll.5 :! 0.8 Kr,r/ceK. [14]. Bvecrs c rer,r
nu)r rro,ryqpns T.or crpanulrrl pe3y,rrbrar, qro paArzerbHarr cxopocrb
[3 orioiris A na l4 xli/cer. 6onnlre cKopocrrz xo.\{rroHeHra I}. fiorrnsyncl
oqei{b 6oaruoii 4acnepcueri (2.9 A/uu), csnsopa ycraHoBr.rr s 1g42 r.,
rrro SHaqflTeirbr-roe orplirraTenbgoe cMeqer{[e orHocHTenbHo H noxasrrsaror
'raK)Ke rrrlrruv Fe II, c II n rrecr(o,rrbr{o r,reHee iJe [1b]. Buecre c reM
cau0op4 rar(r(e Ha[re/r, r{To cxopocrb A no BoAopoArrhIM JruHLttrM Ha

f 3.B xn/cen. 6o,rrrue cKopocrn B. Eo,ree HoBEre cuMer.r3cKr.re pesy/rbrarL,r
IIaxoAtITCrI B y4oB,'rerBopHreJrbHoM cor,{ac}ir4 c pe3vnL,raraNlu CeuSolt4a,
HCK,IIrcqafl 'I'O.4LI(O TO, rITO pa3,IIAqHe nrex,qy H Z He IO/'ryq[/IOCb y HaC
orrerrb Ma,rybrr{ [2]. Concem HeAaBHO ceuQOp4 npeAcraBr.rn 6o,rlee HoBbre
pe3ynb'tarbr, n o6ulel,r xopolI]o cornacHble c I]pex{HriMr{, 3a TeM r.rcK,rrrc-
qeilHelr, rrro pa3,lHrlile uex4y I-l ra He rerepu salrelHo yMeHbrirH,rlocb
[16]. B ra6,r. 10 flpe,{,craB,rreirbr Halra rrpe}KH?re pe3ynbrarbr, a raK}Ke
crapbre r.{ HoBbre pe3y./rbrarr,r P, Ceu@opaa.

Mrrracrl.r.rHo BHoBb peAyrdi.rpoBa/ill FrarrrH 12 [.[acruFror{, rrocTaBHB
ce6e sa4avy o[peAe/r[rb rorbKo arzQcpepenqaa,rrssrrl eetber<r -- clrerrre-
uae Ii N He orrrocr.rre.rrbHo cpeAuero a,r.fl Fe II, Si II, Mg II a c II.
Pesyltraru AoHbI Hulr{e.

Cuueus

H +3.2+0.8
He+2.2+0.b

9lrcro auuuii

16
12

l1o1,rr Ilnrcorr

+ 5.8 + 0.6
+ 3.8 + 0.2

Pa4orrr,u,aHbr raK)r{e pesy/rr,Tarbr au@sepeuqriaJrbHbrx onpe4e,reuuft
coil@op4a (1947), ocHotsaHHrrre Ha sHar{HTe,rrbrro 60.ree 60raroli naare-
paane [6J.
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Fa.grarruue c&opoc.lrr p Oriortis tlo

(r xuicer')

Ta6ruua l0

IlaS rrElrr oirerloHrr{l,rr

CnMen: l'loyllr Ilu.(coH

I

19 t7

+21.3
+20.9
+17.6
+ 17.8
+ 18.7
+20.4
+15.9

-1-22.9
+20.0

+17.0

+21.6
+22.0

+t7 .7

+ 16.5

B cBoer,r Ipe)I(HeM I.rcc,rreAoBaI]I,IH rvihr npr.IBeJrH pe3yJrbrarbr BHoBt,

peAyrlupoBaHHL,rx Her(oropbrx 6o,ree crapbrx prrAoB Ha6/rroAeHIIi,i [2] . B nHx

Mo)r(Ho, B o6u{er{, ilpoc"rreAr.rrb eQ@er<r AHotl)epeHrlrra/rb}rr,rx cMeuleLII{i:i,
yflolgr{yTblx BbIUIe. B qacrgocrH, MLI oTMeTI.lr'IH TaM cMeqeHHe A/'Ifl fiII-
Ht4r1 Si III. O4naxo cerlqac Mbr Br.rAr4M, lrro cr.rcreMarurrecKoe orr{/io}Ie}rne,
B ocHoBHoM, o6a3aHO trei]Bori JTwHVH rpurr/'iera Si III 4552.611, rn,raronler:i-
cs cepr,e3Hoii 6,,renAor:i. Iloelolry o Si III Mbr Hrlqero cKasa'rb He Nror{eM.

I4s pesouaHCHbrx JtuHHfr. B r.rcc/'reAoBaHHoir nar'ut o6nacrr.r Ha6"[roAarorcfl
roJrb(o FI n K. B csoeM rrpexr.reur uccJreAoBaHr.ir.I Mbi /.aJrut AJtfl. Hr.Ix cMe-
rrIeHHe -5.4 rrvr/ceK. orHocure.rrbHo BoAopoAa H or{ono -2 xr,i/cer. orHo-
cHrerTbHo HoHHSoBaHHbIx e,reueulon [2]. Srol pesy,rbrar Mbr He clrr.rra,,u.r

Bflor.rHe onpeAe,rreHHbrxr [o rtp14r]HHe HeBosMo)r(Hocrr.r cxonsr<o-nN6y4r,
yBepeHHo yqecTb B"irhrrHHe Mex3Be3A,Hoto (a.rrbrlr4fl. Mbr orrvlerr.r,rrr{, r{To

oKolrrrareJlbHoe pemeHue AorxiHo 6trrs or,rroxeHo Ao rro.flyqeHrzrr cfler(-
rporparrilibr I OLionis npz 6onr,lrofi 4zcnepcun. B uoc,rye4uee rperrr Ceu-

Qopa cuor paBAe,,II4Tb KoMrroHeHTEr H HarrreJr )\ns tuttwft BBe3Ar{oro Ka"rrb-

UH'I CMCIqCHIIC OTHOCHTE'bI{O BOAOPOAA -7.0, A OTHOCI{'IE,IIbHO JlLlHHii

I,roHa3oBaHHbIx aroMoB -1.2-l-0. 1 ru/cer<. [16], rrro AoBor'ibHo 6.illrsno
I( yrloMaHyrbrM crzMeHscKr.rM olpeAereHr.rslr -5.4 n -2 xlr/cerc. coorBer-
CTBeHHo. Oco6enso BaxHo ro, trTo BAecb Mbi HMeeM cepbe3Hoe yKa3aHr4 e

ua rle6onruoe oTpr{ rlareJrbrroe cMeule Hr-re pe3o r{a HCHbIx,ryaureii orHoc HT€,rr b -

no ,ruulrii rroHHSoBaHHbrx SJreMeHroB - pe3y/rbrar, xoroprtii 3arroAo3pcrl
Anfl Hexoropbrx pe3oHaHcHbrx tnsuft B cler{rpe a. Cygni.

S Il. 67 0phiuchi

Mst uneen HeMHoro AarrHbrx B orHorrreHua 67 Ophiuchi, cBepxrlr-
raHTa cBZ , !,Irfl Koroporo xapaKTepr.rcrHKa (cD Bbrpa)r{eHa AoBo./rbrro
cna6o. t{ac,,ro H3[repeHHblx BoAopo,4nurx nr.rnufi 3HaqHTeJrbHo Meribrrre, rrepr

Arx d. Cygni u p Orionis. trIs "nauarl Fe II HBMepeHa co6crseHHo roJrr,r(o
Jtrltws 4233.17. BrllflHr.re MexsBesAHtrx ,rr.iHrzfi Ca II oqeHb 3HaqurerbHo,

H
He
Si II
I4g II
I'-e II
CII
Ca II
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LI rroeroM), Ca II eonce He Lroxer 6srrr pac.cl.rorpeH. B oruoueur{lt r.roHoB

6o,,ree li"riri NleHee yBepeHHbre pe3ynrrrarbr noryqarorcrr rorr,Ko ans Si II
n Mg II. Orsocilre,rybuo Bo,(,opoAa coorBercrByrou{ee c}relireHHe paBHo

- 1.9 r-1.0 r -2.t1t0.8 xu/cer. flitn nuuuii He cueqeHr.re paBHo *1.6-l-
-l-0.6 rrr/cex. B oruoureuptvt €,7 Ophiuchi pes1rn612'ro, c,re.[,yer rpusHalb
ilo tr pH rlr4 He Ir A,{orIr.ic/I eFr HocT'LI praTe p I{ a Jra He LI SAex( Hbr}i I{.

s 12. 3,\I{.i[f{iqI,]HI'Iil

Conocrasasg pesy/rbrarbt, i\ibI III)ttxonHN{ K 3aI(.[IoqeHLI]o, qro o't'Hoc]I-

Te/IbIIo,rNuurir zoHr.i3oBatIHtIx SJIex{eH'l'oB HMeercfl tto/Io)I(HTerbHoe c}re-
rrleHfle ,u,,If tsoAopoAHbIx ,IIHIIIIfi, tlecouHeHHoe Alf p orionis Iz Bepottrl]oe

4lilfl, d. Cygni. Bo3nroxrHo, ql'o 3To Hr{eer raK)Ke }iecro AntI Tperbeto HeAo-

crarorruo u3yrrsug..a cBepxrataHta 67 Ophiuchi. EasNpyacr l'oJIbI{o Ha

Harrrer{ r4cc,{eAoRaHuH, MbI I{},IeeM jlnq p Orionis -l-3.2-l-0.8, AJttt d Cygni
-l- 1.9-l-0.5. A,,rs $ Orionis CeucpoP4 Aaer 3HatIHre,'Ibllo 6o,tluree crle-
rqerrue (oxono -f5 xu/cex.).

I( coxareriHro, y Hac [orITH I]er AeHHhIx o cllcrellarLqecxllx cMexle-
Hrir;x JrLl+r4ii s cuer<'rpax Apyrux 6e,lux ctsepxtr.iraHroe. B HeAaeueti pa6ore
o v Sgr lpuucrei.in lt A4auc, 6asapyrcr sa 6onee cI.IJibHEix lrLlruttx BoAo-
poxa (tJn , I I; , H.1 ri HB ), Aaror cpeAHee 3Haqertne Al' : 0.000 [5]. Bcero
B prx cfiucr{e HMeercn 15 soaopoAtrutx ,rIzHI.rii, H3 }ILIX i0 Aarcr no,/IOxPI-

relssr,ili ns6srrox, 3- o'rpuqatenrHltfi, a AfltI AByx nvsuft A).: 0.00. Eo,tee

3TIAqI{TC.TIbIIbIC IIOTOX(I]TC,IbHbIE H OTPHUATCJIbHbIE OTK./IOIICHHfl }IOX(HO

o6 lflcHurL 6"teu4reponaHHelr c r,pytLrvrH Jrt;tlittlur4. Vutlrsleaa, H'acKo/Tbl{o

elO BOSillOI{HO, [OC,TeAHee, tsCe iKe ]lO;'I{HO npeAlo,lalaTb lla,[I{tillle Hel(OTO'

poro ironox(r.rre,/IbHoro cMerqeHLifl AJItt BoAopoAHL]x ,1HI{tlli, O4uaro v Sgr

[peACTaB,Tfler co6ori oco6euuyto 3Be3Ay; B r]acruocra HHotAa orr'Ieqa,'Iocb,
IITO BOAOPOAHbIC ,1I4T{HI,I I,]MCIOI' CIIYTTII,II{OB U.ilH I{TO OHIZ ACHMNICTPI,]qHbI.

B ceere Bllrueiz3JrolKel{Horo ue6esunrepecuo orMerurbr rlro, cornacHo
3u4epxu"r,,i, B crrexrpax Hexoropblx paHHIrx cBepxrrraHron (uo,,lyueHublx
n Qor<yce <r<yae,r) BoAopoLHbIe ./IuHHH BEIflB/'rtIIor acEMMerparc t171.

LIro rcacaerca uerlrpa"rbHLIx J'IttHHt?, ro trltt:l'JeeNI 6o,lee pi,ru MeHee

AocraroqHo .q,anHblx ro./Ibl{o B o'I'HoIIreHult a Clzgni. K coxra,teHlllo, cpal-
Helrfie pesyrrraroB .U,JIa a Cygni N p Orionis HeBosNio)I{Ho BBHAy roro,
r{To ral(ue uefirpa,atuste "TIHIILIH, rax Fe I, roece u,ru [orITH ge ua6,rlrc-

Aarorcrr B crrer(rpe 0 Orionis. Orpaun.rrznuucb ro,'IbKo 6o,tee HaAelI{HbIMH

Jn4tlr,trruv Fe I c E. P.< 1.6, trrrt L{i\ree[r, Idat( 3T'o 6u,ro yxasaHo Bblrue,

ue6o.ryruroe orpnr{are/rbHoe cMeu{eHIte orHocurer'Ibgo ,rugt.lii }IoHH3oBaH-

Hr,rx a.rreMeIIT'oR, paBHoe -- 1.6:l:0.7 xru/cex. 3ror Peslin6ru, c/IeAyer
Crrliriirb "rrarflb BepoflTFrbr1{ r{ Aa/,rer(o He AoCToBepgbl}r. C,le4yer ol'lIertlrb,
Lrro r{ecKo,qbr(o ,/rer }rasa.q Alal,rc u Mar Kopltax [1], 6asxpy.scb B ocIIoB-

HoM Ha Fe I, Fe II, Ti II u Cr II, HaIIT.III4 pa3Hocrb LielKAy neIltpa,rsHsina
H HoHr.r3oBarrHsrMa .rrHHrrfil{a paeuol;i -2.0 Ailn a Cygni, -1.2 n]rr
ry. Cart. Maj . rz -0.7 xtr/cel(. rr/rfl y Cygni. B cnere AaHHbIx 'ra6,r. 9 HeI(o-
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Topyrc AoJiro cl4cTeMarHr{ec(oia pasnocrN L,'Ifl STHX rpex nocneAHI'IX C.iiy-

riaeB MOlt{HO npu[plcaTb [OIOXlirenbHOMy OTHJIOHeHHIO Or'ta6Oparopgblx

3rrar{eHHfi A,[fl Fe II, rax I{aK I'lMe}IHO OrOr HoH llpeuMyx],eCTBeHflO pac-

cMorpeH 3Aecb. LIro xe r(acaeTcf HafILel{HOIO lIaM[I cficreMarlrqec(oro

org,,rogerlqfi-1.6 ru/cer{. AJrrr Fe I, ro era BeJl}iqul{a 11oqr6 IIe 3aBHCI41'

oT rlo,,rox(HTenbHor0 pI36bI'rXa 4.ul Fe II, rax KaI( lto CaI{oMY }leTo,[,y O6pa6or-

KI'I, xal( 3lo 6bIJIo yrloMtlHyro, cMeIqeI{He 4'rrn Fe I oupe4e"neuo orHocl{Te"Ib-

rJO ClrCTeNibL'II.tHAii A,lfl i\,lFIOrI4X HOIIH3OBaHIIIIX SJIeI'IeHTOB, BHyTpI'l I{O-

ropoii CyMN,Ia CttCTeN,laTLiqeCKI{x OrrnOueuptfl Ao,T)KHa 6urr' 6;lnSXa K I.Iy'liO'

floaroliy ocTaeTcfl lr3BecrHafl BepoqrHoc'fb, r{'lo orl{,{ol{eHxe -1.6 xlt/cex'

Llrg nusuit Fe I C L{aJIblI\,l IIOTeHU?Ia.IOI{ Bo36yx(AeHl'lti flB/'ltleTcfl peaJIbI{L'Ix'r'

3To saxoAHr noAAepx{Ky i'{ B pe3ynbrare AAauca LI MaK I{opuaxa' rar
KaK, BepOgTE6, TO,,tbI(O OI{OJIO IO,IIOBIIH6I Ha6IIOAaSMOIO E}I}I OTI{JIOHeHI4;1

p,trfl. d" cyg[i (-2.0 ru/cex.) Mo)r{Ho orHecTli 3a crler [Io./Io)l{I'Ire,[bllolo

Hs6brrxa 4nn l:'e II.
trlurepeCUO TaK)I(e OTIIe'I'I1Tb, tiTO /q,'Iti 3Be3A OCHOBHOf{ [OC/IeAOBaTe/Tb-

Hocrl{ a Can' Maj ' v a" Can' Min' IloJl}iqalorcfl cMeuellllfl' I{olopble

Mo)I{HO I4HTeptipeTHpOBaTb, I(aK 06lSaHHbIe Io,lOXHTeIbtIOMy t.lS6strrlr g,'rR

Fe IL 3ro lrorxer 6Hrb o6qsaHo ,'rr46o cfic'r'eN{a'rI,tqecI<ofI ourtl6re B r'Ia6opa-

TOi)UbIX aJLIaIIeHLITX ,IUII4II BO/IH , JlVl6O pea/IlHLIM ABI4X{eUI4f M UOHOS Fe II'

oAUaXO A,rg a can. Maj. oc'laercfi, pa3yNree'I'cfl, Bo3NrlO)I(llocrr' qTo 31'o o6fl-

3aHO, [O Xpaf.irreii r{epe, qacrr.rqHo oTpl{IIaTe/IbFIorly E36l,lrr<y 4ll Fe L

B orsourenlrI{ [oBeAeH]rs pe3orraHCHbiX r'IHllflii cpantteul're ct cygni ll
p orionis 'raxr{e orpal{Hr{eIIo' flo ynouaFl}irbil{ paHee IIput{uHaM HeBoSMo}K-

Ho onpeAe.nrlrb AJIHttbt BoJIII K u H B citel(rpe a Cygni' OAsilxo ue

,rIHueHO HHTepeCa TO O6CTOqTe/IbCTBO, IITO OrleHE, He6OnbUIOS, XOTfl, Be-

pofrl{o, pea,'lbgoe orpllu,ere/IbHoe cN'leqegl4e oKo'rlo 1-2 xttl/cex' g'rn

Jtrllrlit K u tI B cllel{rpe p Orionis }Ie rporlzBopequr rolIy, qro Hel(oro-

pble, Ho He BCe, pe3oHaHCHble Jil'lHl'Iu B c[eK'lpe a Cygni o6irapyit<rlnamr'

IIOB HAI] MOMy, pea,llbl{ bl e O'I'pHqa're.ilbHbIe Ci\'{eUIeH I'Ifl '
t{fO XaCaercfl te,/II{rI, TO AOCTaTOqHO ,[.aHHI]lX Mbl I'INIee]I TO/IbI{O A"Ifl

p OriOnis, rAe He Ha6./rroAaercfi 3aN,ieTHoto pas,,Igril.l9 rlell{Ay lle I u H.

oAUaXO CXe,U,yer r{MeTb B Br,rAy, qro [o.[oxr]TeJrbgoe C],IeqeHfie A'ttfl

lle I uox<er 6ltrs o6ssaHo o$cperry Lllrapra.
B saruelr ficcJleAoBaur.riz Ari$drepeurlHa/,rbllbte cLICreMarl4rlecKI'ie cN{el]1e-

Hr1fl i7rfl. pag,IlltrtH[,Ix tpyflrt tusuft, OtrpeAeJItJIi.iCb yC.{OBHO ol'I.IOCI'ITOJIbHO

JrUHr4fr HOHH3OBaHHLIx 3,leMeIITOB. OAuat<o NILi CO6C'lBeHHO He 3l'IaeI{,

HacKo.rL,Ko ilMeHHo noc,IeArILIe xapaKrepu3yloT 14 CTIIHHyTO paAHa/II)HyIO

CKOpOCTb gBe3AbI. CqaCT,t[sH[{ fB,'IfleTcti KaK 6yATO TO OScrofre,lbCTBO,
r{ro p Orionis ,rBrflercrr BH3}fln6s6-I,soiiHoii geesAoijl, A,'Ir Bropolo I{oM-

rroHeltra r{Oropoii, f BllflIolqelocfl HOpMa/'IE,HOIi SBe3AOii rnaCCa 85, HeAasHO

6u,ra olpeAe,rrella CKOpOCTT. Cnyruur, B CBOIo Oqepe,Il,b, tlB.IIqeTCa Ctrel{'f-

paIbHO-LtsOtiHOii SeeSAOIi C pa3LBauBaIolI(I{N.1l.iCfl r'Il'iHrlflNrl{, u AiIfl Hee, CO-

rJracHo CariQop4y, Y: + 19.1 rrvr/cex. [15].
Eqe pauee era 3Be3Aa 6ama 3anoAo3pefia HaMr.r KaK cfieKrpa,llbHO-
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LBoilHar co cpeAHer:i cxopoctbro lro HepasAeJreHHbrM Jrr.rHtrflNr + 16.9 KN{/ceK.

[11]. Fieo6xoAario nprrHrrlb cKopocrb no CeuQop4y u n aroli cnyqae
He.rrb3ri co6creeuHo pe[rr.rrb, KaKarr H3 Tpex rpy[rI nugui4 H, He H ].IoHbr
(ra6,l. 10) xapaxrepHsyer HCrHuHyro cKopocrb BBesAbr. flpu eronr, pasyr{eer-
cfl, rrpHi{rzr\laeTCf, rlTo r{ont[oHeHl'r,r A u i] Aeficrsure,lbHo npeACTABJrffr0r
co6ofr Suanuecryro crrcrex{y.

Moxer 6r,rrb, He6esuurepecHo pilccMorperb riHTepecyrcqart uac Borrpcc
B cBei'e naii4eunoro Haljlr HeAaBHo Qaxra, qro cBepxtu taHrbr K,rracca
cB7-cA3 BbrflBrflror 6o.rytiuofi orprzqarenbrrtrrl q.ren K, oxo.rro -5 ru/cex,
[11]. npa orpeAeneHrzrr paArra"rrbFrorl cropocrr n SororpaSnuecrorl o6taclpt
o6u,rilo 6asupyrorca ua 2-3 eo4opoAHbrx lrzlutrx h Ha snaqHreJrbuoM
riHC"[e BCex ADyrr{x nv.s.ui, B arou c.[yqae 3nar{HTeJrr]Huli orpzqa.r.e,urutrrt
.ureH K Molr{Ho 6slao 6u cKopee r4HrepI]perr.tpoBarb xaK yKa3aHr.re }ra ro,
qro CpeAHfltI Hs[{epeHHaf paI(}Ia"Tr,Haa CI{OpOCTb, Orpax{arcu{afl C}]CTeMa-
't'tltIeCKoe orpt{tlare.rlbHoe Cnreu{eHrre ,nw:g.ufr. r.roHH3oBau}rbrx o.rreMeHroB,
a reM 6onee uerilpa,risnsrx etetvieHroB, r{lieHHo H qB.lfle,rca npauuuorl
IlortBJIer'IHrI orpllIlare/rbr{oro Lr,rreHa K. Oarraxo qJreFr K [o r]eJrr.iqr.rHe, xorfl
u cor/racyercfi co cMeuleHr.reilr, Ha6.rrcr1ael\1brir B c[eKTpe p Orionis, r{Hoto
fipeBocxoAHr cMen(eHr.re, o6naltyir(HBaioqeecrr B cfiexrpe a Cygni. He
C/IeAyeT yIIyCKaTL u.3 B1.IA1/, r{TO BO3MO)I(Ha I4 Ap}/tafl I{HTepilpeTaUIztl
orpr.iqareflbr:oro q.rreua K, r.rHreprrperarllrfl Ar.rHal\{aqecr(ofo xapar(repa B

OTHOU-leHI{II Ct4 CTel,ltI Aa,Iet<ltx gBe3A nOO6ute.
C"te4yer IINierb B BLIA)r, qro [pH BocxoAflrqe]{ ABH)r(eHr114 Hlg4 r{creqe-

HHII l\rarepHH I.I]teer MeCTo He ro,'Ibl(o cMeIqeHHe fivHvIH B cropoHy I(oJ)or-
r{r.rx Bo,rrr'r, no a o6pasoBaHrze KpLrJra B cropoHy,4,taHr]brx nonu [18].3ra
acr.rMNrerpr.rs ,IlulJ.uft r{oxeT 6urs rpuuiznoir se ro,Tbr{o cr{creN,rarr4qecxoii
omu6ru IIpH I,r3MepeHr.][ paAHa,Tr,uoft cr<opocrlr, Ho H pag,rtrqr4q B cHcreNra-
Trrr{ec(ux orua6xax B 3aBr.rc[trocrr] or xapar{Tepa twvufr.

orlle.reuusre Bbrrxe pesy/rbrarLr B orrroneHr.rH auQcpepeHuHaJrbHbrx
cr.rcreMarar{ecKHx cueqeHari tusuit B crreKTpax cBepxtnraHToB 3ac./ryxiu-
narcr 6o"ryrrl]oro BHIiMaHHq, flo"rysoe paBeHCTBo paAr.{aJ'rbr{brx cxopoc.r.er?
AJrfl pa3Jrurlgr,rx ,aanurl B crreKTpax o6r,r.rHr,lx sBe3A cneAyer paccMarpa-
Barb r(aK 3aMer{areJrbnurrl, xorr rz He Heor{u4anutrfi @axr. fleficrBr.rre,,rbrro,
CC.IIH TIO XAXAI,I-,TI 6O lIPI]IIHHAM H BOSHHK/II,I 6AI PA3,,IAiIHq B CKOPOCT'IY.

A"rrf oas.rruqHbrx fpyIIII arolroB, ro BC,'reAcrnI,e ascper<ra ropNio]r{eHHrr BL,r-

paBHr4BaHrZe B OqeHb Heelicoxori aruoc@epe 3Be3A rraeHoii noc/TeAoBare/rb-
Hocrri Ao,rrxHo 6sl,ro 6u Hacryfiarb AoBoiIbHo 6r,tcrpo,

OAnaxo B cBepxtur-aH'rax, xarc o6 gl,o[,r cBr]Aere,rir,crByeT pl4 coo6pa-
xesufi u @axron, Mid r.rMeer\,r atlrocQepy xponroc@epHoro rrzfla, Aocra-
roqHo fiporfl)KeuHyro. B raxofi aruoc$epe u eQQexr ropnroxeuufl MHoto
MeHbrrre, u cKopee Moir{er ycraHoBHrr,ca crparuorLKaL\Hfl, B pacrpeAe/re-
HrzH paslnqnoto poAa aroMoB r.r HorroB. fiaxe n xpouoc$epe Coluqa
r,lMeeT MecTo 3Harrr4Ter'IbHoe pa3nl1qple B BbICOTaX A/Ifl BOAOpOAa, HOHOB

r(a./Ibr{r{rr, HoHoB H aroMoB jlleraJl.rroB, Erqe 60nee 3aMereH uoc,reAuaii
aQ@exr n arrroc@epe r(pacHoro cBepxrHraHra, cnyrHrzxa ( Aurigae. O4uaxo,
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eC,Tr4 6br ,[,a)I(e B LeiiCTBIITeIsHOCTH BCe sileMeHTrI 6u,rtll XOpOmO [epe-

\,1eilraHr,r,T'O LI B OToN( C,Tyqae BIrfBl.lfiacr 6ur cpu:rzqeCHafl CTpaTHqlI'IKalII'If :

urieHHO 11O npHiIHHe paSltHqufl yC,rOnui.i ]iOHH3aqHlI H IlO36yI{.U.eIII{tl B pa3-

Hbrx CJroflx arN{oC&epbl aQQenrranrlbli'i ypoBeHi, AJIrI aroMoB BoAopoAa, Ileflr-

pa,rrbHbtx 14 LIOHII3OBaHHHX aTOMOB, OTBeTCTBeHHbIX 3a Te H,iII'I I4HbIe JIHHHII,

BCe )Ke AO,,rXeH 6ltrl paS.tuqHLIM. B elOu CBeTe TOT Ha6,lIOAaTeiIbHbIIi $aKr,
r{To B aT}ioCOepax 6elux cBepxlHfanToB ill\'leIoTCfl, tloBHAIlMoMy. rHIIrb

orleHb He6onburfle pail,rllqutl B paAI{a,iILHbIx cropoclflx (nopn4na IIe[{Ho-

tr.rx K2,rron{eTpoB) A,1g BoAOpOAa, Hor{oB H r{efiTIlaJIbHLIX aTonloB, sB"IIrleTCf

He TO.rtbKO 3aMeqaTe,itbHbIM, Ilo N{oi]{eT 6stt'r,, Il }le0}I{llAiiHHbINr, 3TI4 oqeilL

C/ra6O Bbriialr(erHr,re Cr{CTetra'tfiqectiue AIJHX{SIIHfl B 3Be3Aax rulla a" Cygni __-

p oiionis Nrolr(Ho corroc-r'aBHTb c oTpi{uaTer'IbIll,lMI4 cKopoc'rfl}IIl B FIecKolb-

KO AeCflTI(OB KII/,IOMeTpOB B CeKyIlAy U $O,'Ibile, Ha6,'Il6Aarc1g,l4MI4C-tl B

arMoCSepe P Cygni. BCe O1O yl(a3l,IBaer Ha ro, rIrO B arlloc@epax 3Be3A

.t.Vila d. Cygni - 
p Oriouis orI{JIO}IeHLIfl oT craUHoHapHolo COC'forlIlafl

OqeHb Ma/tbt. 04narO B OTIIO[IeHIzU CLICTe]iaTHqeC11t4X ABI'i]I{eHI'II1 I'I Apy-

tax xapaKTepHCruK MLI BCe xe lIMeeN]I SAecb ycJIoBl'IrI, IIPuLIqHIIHa"lbI]o

orJir{rrHbrc or Tex, i{OTOpHe I'IMeIoT NieCrO B O6paularcqeM C/Ioe O6r'lqulix

38e3.u,. I-lo BMec,l'e c TeM B STOII oTllouleHLll.I [{e)I{Ay 3Be3AaNII{ 1l't11a

o, cygni - 
p orionis r.r sBe3AaMH rHIIa P Cygni HMelorcf ral(xe, IIoBHlu4'

N'lOMy, CyUIeCTBeHilble pa3'lII,IqLItI, CBIi'4eTe'SbCTByIOlqHe O pa3/'ILlt{IIl'I B TlIne

a'iMoCOep [191. I,IureprperfipoBarb oqeHb riaJlble cI{CreMal'uqeCI{lle ABII11{e-

Ht.jfl B a.r'I,roc4lepitx 3Be3A ',tlrfla a cygni - 
p orionis, BepoflrHo, eil{e rpyA-

irce, rleNl A/ia sBes/{ TI4ra P Cygtli.
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AHAAEilII,Ifl HAYII CCCP
}4 3 B E C T 14 fl. }T P bI M C H O P'I A C T P O O PI 3 H Ii E C H O }YI O B C E P B A T O P II H

Tou I\r, 1949 r.

oPIlIdT,t crIEItrP,lJIrlH{}-lIl}0i,1H0I'l SBIISAhI H. I). 218154

Il. A. -l.or,1ttttrtct.t ii

B pa6ore Iarorcfl pe:ly.,rb1arbr orlpeAereHnll op6llrst cneKrpa,rrb]ro,iluoriuoii 3Be3/Ibl

Ir. D. 218154.

3ses,r,a Fl. D.218154 la:23f0o;6, D: f 24"7' (1900.0), m,i"-7";01,
crilr{rp AO no Il. D.l BoIrlJIa B rpolpaMMy orpeAeneg7ll paAga,'I},HLIX

cKopocreri 3Be3A c[eKrpa.IIbHb.Ix K./IaccoB B8-A0, Haqarylo s 1932 r.
3a sperun Ha6/IloAeHiltt no erofi itpOlpaMNIe 6H,'I[ nOrtyqeHbI 7 Ha6,ryroAe-

HLttt. !3nb1er?IxHe Ha6lrcAeiru9- 6butL1. [poBeAeHbI s 1940 r. BCe sa6nrc'

AeHHfl 11por4sBoAHJIHCb c HoporKoli I{aMep6ft OAHgtrpHSMeHI{olo CleKrpo-

rpa@a, Aaloqeft AI.IcrepcHIo 75;\/Mrl y I-ly.
Llucno H3lrepflItuii.rxcfl ,riz[n]r'r, AoflycKaBUI.rx npl4ToM /'I]llxb He6o/Iblxyrc

TOTIHOCTb u3MepeHHIi, 6r,t,tO lta,,iO (ra6,T. 1). 3rO, KOHeLIHO, I{e ['IOI.IIO He

Ta6luua i

I0trHa Hcr(atr Aala

J. D. 242fi00 +
d)a3a

Cx cpc c'rs

((M/ceK . )

I,l3rieper o
ruHuii

o-c
(Klr/ceK.)

1932 urors
aBr.

1933 asr.
1937 ceut.
1940 asr.

celtT .

OKT.

Hon6.

691 7 .5-iri
6933.5ri2
69:17,478,
6943 . 4 73
7285.472
8786. rJ48
9863. ^+92

9866 . 4 87
9s72 .4ti4
9881.4,r,i]
988.i.408
9887.182
9895.40ii
9898 . r,4 I

9904. 40 1

9919.385
99+9 .271
99,)5.205

29
14
17

20
I

21
')+

:10

ar

tl
14
2'2
ti)

I
i6
15
2l

0.00
0.75
0.30
I .9,f
1.92
l.!)7
i .76
0.39
2.0t)
0.08
0.9:l
| .71)
0. lxi
1.Ul
| .l;t
0.95
0.30
I .87

-61-l-48

-19
-71
-12
-24_B
-35
-38
+48
+7
-LL'
--t5
+56
+58

-21-_ ZJ

7
4
4
4
6,
c
o

i)

J
r)

3
J
o,3

-7+9
+.12

(-42)
+14r.o

tJ

-8
-190
+8
-,4+"7
_13

-70
+4
+10
-6
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/(arb ylrepelrHyro ror{Hocrb paAr4a"rrbFrbrx cKopocl'er:i. I{a6nroAeilue 23 as-
rycra 1932 r. KaK sBHo oilu6oquoe nplr ltoc'rpoeHLIH I{pHBofi He y.1u1b1-

BaJrocL,. Cr<opocrn 1932--1937 rr. B3srbr v3 o6paSorxir xara",rora 107

88 - A0 sBeBA. Zsuepeuusre cr<opocrr.r i940 r. 6rt,tru ucrpaBrreHbr Ha

8r, * Azr no AaurrbrM Kara,rrora ,,Pa4uarbHr,ie cropocru 1A7 BB-A0
3oe34" i.i ua f Lo7 to AaHHr,rM Kara,rrora ,,Pa4uarrHr,le cKopocr'll 53 Bse34".

3neues'lu op6urrr 6u,rr onpe4ereHbr rpaQuuecr<av cnoco6ou,rleuasa--
(>raeca. Bna4y se6onruroro qHC,Ta rra6,rlroleuar?, ax HeBbrcoKori rorr-
r]ocTr.r r,r He Brror,rHe paBHoMellHoro pacnpeAeneHr4, yryqrueHr.re rio/ryqeH-
uux rpa$ulrecKn a.rreMeHroB no cnoco6l/ HauMerrbrrrrrx KBaAparos He 6Hro
rrpor43BeAeHo.

3,rementu op6arr,r onpe/'leJrr{/'racb B raKoM Br.rAe:

P .:. 2,1180i3,
e :0.72,
o : 189" 4,
y : _l_ 8.7 xu/cex.,
K : 54.0 r<u / cer.,
7-: J.D,24269r74637,

o.sini:1697000 r<u.

Ha $ur. 1 upegcrae,teua Kpr.rBarr H3MeHer{Hrr pa,4ua,nruoii
38eg,[,br IJ. D. 21811i4, euviac,reHHas rro Har?/[errHr,rM o,lreMeHrilnr,

IrL,re Ha6JIloAerlrra. E) ttoc,re4ueu cro,l6u,e ra6,r. 1 [prrBeAerIo
Jreuue ua6,lrc4errzfr uar?4euuori cucreulor? 3/'reMeHToB.

cKopoc rrr

r{ orAeJrb-
I]peACraB-

Qul'. L I(puuan pal(!raJrrrrrbrx cropocrer'r 3Be3Itbr H. l).21815.1



-{HAi[ ]tMIIfr ]r A]'H CCCP
l43BEC'tt4.11 HPbIMCHOUT ACTPOOUS

ToM IV, 19.49
HIIEC TIOI'T OECEPBATOPUH
f.

YJIbTPA4tlIOJIll'[080]l I'I3,'IyUDHI{D Ii0P0HbI II X1'01U0C(DEPbI

u II0HI,IBAI{I,Ifl 3E}XHOII A1]r1I0C@EI]6I

W. ('. IIlt;.,tocrttuit,

'l'ax rari on'r'[rqect<ar loirrl(a Kof]oHsr (l,rl r'r3JIyqeII]rR sa rpaulrueii ceprrn .IIal'rruarra)

BC,rreJICTBlie Ce sr,rcoroli Xtllleltl,lecKoit TeMneparlpbt ou€Itb Ma,rla, 'IO y.llrpacfuO.nerOnOe

!llJr\rqeHrie r(opoHbr, Bo3urrKarolqee BC,rteiicrBIie petroM6liHauttfi 3.rlelirpoHoB tla ocllouttofi
ypoBcgb aroMoB BoAopo,(a r.r nprr rrrnep6oJrlrqecrrlx IIepexoAax, ltoltrer 6r,t't't, paccqHTallo

lo ultocror'r ritOprrly,rre (,U,,'rn Onluvecttll TollttolO C,'rol). HaiiAeHo paCnpe]le.rielllle 3TOIO

rr3,irvqe1r.ifl no Cuel(rpy. Ot<agt,tnaelCs, tllo B IIIlTCpBane AJIIlll Bo'rlH Or gl2 ,Uo 100 - 50A

uHTeilclrBilocTL it(ect'I(ofo KOpoltdr'tbltolo H3.ItyqelIllfl CpaBHIlTeJIbHo Cila6o 3aBllcllT oT

1'" ((;r.ir . 3a). IJairleno Becr,lra xapar{reprroe pacrpe/leneHHe !lrllcllc,lBIIOCTII Srofo Il3,',lyuellufl

rrt ;irrcr<y (lo.'rnLta ((rr.rr. 2). O6qufi rroroK ir(ecrr(oro I(opotltl.rtl,lloro II:l'rl)rqcllrll (1.(912 A)

lta rparrHUe scllltoi.i atlroc(te1tt,l paBeH l).6'10--2 spr'/ cu2 cer. B IIpe!.Io.rlol{(elllItl, tITo

'l'r:1g,;.3anr.rCuivtOCtt, -iTOfO llOTOKa 01 [pUll,lTolO 3HaqeHHrI 'l'o Cna6an, l']CC.leIOnanO

ir(ecrI(oe MoI{oxpoNlarHqecl<oe rig,ryqer{ue i(opoHbt. Hatt6olec HIITeIICI'lBlll,le pe3ollatlcHble

Lrrrnr.[l Ne Vlll (),7i6) u ]ilg X (i 625) Iaror rra rpallrrI{e 3el\1llofi arrloc4)epbl IlorOK

it3,TyqeHrr rr, paauulri 1 . I5 epr / crt2 ceK.

.il.a,lee ucc,le/l)'ercrr rr3iryqeIlile BepxHr.lx rracreii xpor{ocilrepbl ()' < 912 A)' Tar rar

I, nr,rcot<ori xpot\{oc()epbI AoJI)l(Ila 6lt't t, auoltalsHo BblCOKa (rrs ua6'rlogeuuii paAIIoll3'rly-

qerura Co.rrllla Ira caHTltNlerpouoill lllalla3olle cJle[Yer' qro Axr Bepxnefi xpoi\locdrcpbl

7'" - 20 000ro), TO OCrrOBrrr,l[,r MexarrH3riroM Hor.rtl3auHH BOAOpOAa ;to.il)l(eH 6ltil o.tctitllott-

Hi,ii'i ylap. Ilpn crorr, riaK noKzr3rrrBaer penlcrrrre ]'paBnettt'tH ncpeHOCa, 61'Aer z tler s

*.aao.,iuurie;truttli y,rsrpa(rlro,reronlti;i r:6strox, uaqttuarctlttitct 3a rpalltttleir cepuu

Jlafiuaua. flotOr< y;lr,rpa(ruo,leronoro Il3JlyqcHI'Iu lIa 1.pal{HIIC 3eIllloil arMoCq)cpbl 6y1te r
paueH 0. 1 spr ; crr2 cel{. Pztl(xoHa5,rxl,ueuul Ha,[ 3eNlIIot,] ttollocQepoli n03Bo.II,lrc]. HatjTIi

uar,,r,,,t,ro, Q: iJdh, rAe J* (npolyi(Lllltl IloHoB) B eaHllllue o61'eMa 'qaHuoro c'[o'l 3a o/lHy'

ccI(ylrIy, a }rHl.elpr.rpouaHue pacfipocrparrf eTcrr no Bce lly cnolo. oqeBHAHO, Q - 5 cos z,

rl:ic s - 
rrr.rcilo uoHtr3yrorqr.lx tporoHon, nol,rloulellllbrx B IaHHOII Cnoe. c.;1e11oBaTeJ'lbHo'

tra6.utoreuttl Hollocqlepbl Aaryr Haill I(o'(liqec'[Bo y'rtl'rparpt'toLleroBoii 3Hepr]ilr' nalaolqeii Ha

3elr,tro rr norJrorqerrHofi B troHocdrepe, ec,ilH 14l,l \,ICraHOR14N't' I(a11I{e cocl aB'iltltollll',le 3eM-

HOii al.MOC0epbl oTBeTcTBellHbr 3a 06pa3oBaHHe pa3Jl14qHbIX C,roes. corJlacnr-r Meccn,

cJtou F o6pa3yroTca r{orrE3aurieii aroNrapHol'o fincnopo)ia H MoneHy,rlflpHoro a3ora, c"rofi

E - uO.nerty,llpH016 I(pICJIOpOAa. CpaBHeIIlie C BbltIilC,leHIlf IrIH noi(a3blBaeI, ItrO II6HI'I3aUl1fl

c.roes F B[OJrHe O6,r,gcuflercq ylr,rpar]ro,leToBFJlNl I'lsJIyqeHIleM xpoMoccpeprt, a Tax)l(c

x(ecrr(ofi MoHoxpoMarnr{ecKoir pauirartuer'r (opoHr,I B pe3oHallclltlx rlHHIlflx Ne Vlll

nMgX.
I,lcc,rt cAon atto

per{TfeHollcI(llx !l
rrotJropleH!te Becbtvta x(eC'r(OIl paliuaqll11 B aTIlOC4]epe, Ha OCHOBaHI{H

onrhrrecxnx aaltHblx. flo,'lyuelt (o3(rQrlqueHr nornouegl4' B ItllrepBane
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J.JItrH BO,rrH OT I ;fO 912 A. AHa;rHe rrol{a3btBaCT, tITo lo.ilbKo rl3JI)Iqellne c i' ( 75 A

Mo)r(eT nOIIaCts s C.uofi E. OAuaXO ]l3,rlyqeHHe KopOIIbl fiMeeT eU{e AoCTarollHoe XO'[u-

qecrBo 3Heprrr{ n sroii o6,racrlr cner(rpa, qro6br iloHrrsapoBarl, E-cloii.

B sar.ltoqenno Aatta xpllTllra CytUecrByloillnX r:eopufi sqlqreKra !,n.lnngltcpa. Ec,rU

rrall c.rroeM D (n n caMoilt cnoe) 11uc,'Iopoll IIc IrIccoUI'luponau, Lo-reopal Maprnlla 6yler
coBepuerrrro nenpanr;rr,Hofi. I4oHr.rsauns D-c.,Ion uoner 6rtrl o6'[rlcHella $orouounsaqreii
O, rar r<ar< erlrleXtraBHOe Ceqellne sTOlO npoqcCCa BeCbMa Ma.rlo' I'lOnAeytOtqerO Il3'ry-

uenun QOrocQepr,t B l{l4aIIa3olle 1000 1018 A uno.,,re AocraroqHo 4'ul o6paeoraurrn

cJrrrrr I). Vrraetrnaercr{, rtro 34)q)exr !,lrnnrrlllrepa uollter 6ltll o5nscHeu Becl,Ma rl<ecrror't

pa]lnarIHefi (). or<o,,ro 1 A ), xoropan o6pasyercfl Bo BpeMfl coflHeqllblx llsnepltetttlfi.

3ar,reqare,trr.to, qTo fipu cHJrbHbrx Lr3BepI(eHHrX ]'IHTeHCIIBHOCTL! KOCIIIfiqec(olo H3JIylleH[fl

Bo3pacraer r.ra 1B 07o. 3ro Mo)roro cBflsarb c Haueii rnnoresoii nporic.\o)KAeHun sQSercra

/{u.ruurrrepa.

s 1. BIIEAEIIIII

I(ax xOpOIUO H3BeCrHO, COJIHetIHOe usnyrleHlae C AJIaiIO]O BOJIHbI

)\,reHbrrre 2900 A Ha seNIHoii [oBepxHocru He Lla1ilioAaercrl' ral( I{aK OHo

nOt,TOUIaeTCfl BepXHIIMI,I C.iIOflNIH aTMOCqlepbI. He4asnO yAa,IOCb [pU 11O-

MO1TIH peaK'r'I4BHbIX CHapfAOB C BbICO1bl 55 xu [O/Iyu715 C[e6rp CO,ruqa

Ao 2200 A tl]. OIsaxo CoJIHerIHoe rl3Jlyqeuue, fipeAcraBIlsrcxlee oco6bJIl

HHTEPCC A,IIS AC'IPOHOMOB H ICOOHSI1I{OB, HAXOAATCfl B TOPASAO 6O,TICC

KOpOrr{OBonHOBOTI qacrl{ C[eKrpa. flepnaa JI:|,IlrLtt naiiMaHOBCI(OI? CeprII{

BoAopona Lo, corracllo Xon$rn4y l2l, [pol{I4Kaer B Seil{Hylo arMocQepy

Ao Bbrcorbr 108-110 ru. trlsnyueHze 3a IpaHIrIIeii cepLIH Jlafiuaua uo-

rr,rOUIaeTCfl Ha I'OpagAO 65,ruuux B6ICOTaX l2l. 3rO us,rytreHge OrBeT-

crBer{Ho 3a Hour4sallaro B CJIoflx F, u F, IrOHOC@epbI [3]. Xors Aocru-
xieHHe Ha peal{rIlBHblx cHapflAax BbICoT, rAe BbI[IeyI{a3aHHoe I(opoTKo-

Bo.rrHoBoe n3"[ytlgHra Ma.[o nolnoulaeTcf, IoBI'IAHMOMYT He npeLCTaBJIffeT

rrpr4HrU{lruaJibHL,tx BaTpyAHeHufi, SaAarIa flOflyrleHlzfl C[eKTpa CO.[Hqa s

o6,,racrr.r ),< 1800 A Hara.IlxnBaercfl Ha cepbe3Hble rpyAHoCrH. !,eiicrnu-
Te./IbHO, Mbr HMeeM 3AeCb AenO C IIyMaHoBCKOft O6aaCruO C[eK'l'pa, lAe

c o6brrrHtiMr4 SoronnacrHHKaMH (wtu [,'IeHI{aMH) He"IIb3fl pa6oraTb.

Jftzurenuufi )KeJIaTIIHbI, XpyrIKHIi CBeTOTIyBCTBaTe,IIbHbIfi C/IOfi ruyMaHOB'

cKr{x rrJracTlliHoK BpsA JIrl BblAepxl{T ycnoBl.If IIo"IIeTa Ha peal(TI'IBHOM

CHapflAe. flOnU4antouy, rrpO6,1e]Ia COCTOI{T B H3LICKaIIHA COBepmeIIHO

HOBbrx nplleM HHKOB y/IbrpaofioneroBoll Da Awar\ut|,

oAnaxo Aocrr{rHyTbrfi B rroc,,reAHr.re roAbr 3rraqr.rTe,'rbHbrft 11porpecc

B o6racrn $aauxn BepxHllx C./IOeB 3eMHofi arMocQepbl oTKpblBaer Bo3-

[,rO)I(HOCTb HafiTLI BerTLrqHHy nOTOI{a CO,'lHeqHOlO I.I3/IyqeHLIfl B AaneKOI?

ynbTpaOl,tOJrerOBofi o6llaCrLI CIleKrpa Ha OCHOBaHLIH paAHo0HsarIeCKi'Ix

AaHHbrx. B CanaOu AeJIe, SalII11IeM OCHOBHOe ypaBHeHLIe AOH[3aUI4I'I KaI{OlO-

Hn6yAb 143 HoI{OCoepHbIx cnoeB:

qNrdP-: J(tL) - dN,(tt) | D, (l)

rAe Nr--KgHqeHrpatlgfi o,rIeKrpOHOB, -/-uuC,rO nap TIOHOB, O6paSOBaB-

flrlzxcr{ B elr.rgrzUe o6t,eua 3a eAHHHIIy BpeMeHH BC,lleACTBHe dlorOuOna-

6 tasr, KpbrMcr(oii acrpoOil3. o6ccpBar., ,. ,U 
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3alluu MOneKy,l H aroMOB ar.v{ocrf eprd ConHeqHort paAnaqaerl, cr - OOOeK-
rHBHbrr? Ko3Q$HruzeHr pexox{6r.rHaqHH; ora BeJrr.iquua }roxer 6uru uo.ry-
qeHa oMrrapuqecr{H Bo BpeMri 3arlreuzfi, /2. - srrcora paccMarpi.rBaeMoto
sJreMeHra arMoc0epbr, D OsHaqaer Ir3MeHeHtre sneKrpoHHori rosuen-
rpaqalr BcJreAcrBHe 4aSSysuouur,rx flpoqeccoB.

O.resriAuo, 6-vaer Bril[onHrrrbcr cJreAyrou],ee coorHorxeHue:

Q : I J (h) dh: S-cose, (2)

rAe Q ecrb ttl4 c,'Io nap HoHots, o6pasonanruaxcx e cro,,r6e eAHHr.rrrHoro
ceqeHr.rfl, IrpoxoAfluell qepe3 paccNrarpr.rBaeuurl zouoc@epuufi c,Tori;
So - HHC/Io H3JryqeuHbrx Consqeu cporonon, flaAarcurux Ha eAHHHrly
rroBepxHocru 3enax (sa rrpeAe/'rar{H aluocQepsr) sa oAHy cer{yHAy
!r IrMeloulr4x gHeptllro, 6o,rruryro, qeM floreHqhar,I HoHrrsarIHH Mo/reKy/I
(arouon) , o6paeyroullix iionbr B AaHHoM cJroe HoHoccpeptr, z - 3eHHrHoe
paccroffHr{e Co,rsqa.

I4urerpa.n 0:[ / Ut)dh uoxer Ssrrr [oJryqeH, r]cxoArr H3 pe3y/rb-
.)

raroB pa4aoira6,tloAesrzrl (uogpo6uocrr.r cM. a pa6ore f . .II. A,,rtnepra [4]).
Cor,uacno Meccu u Eerircy [3] , orBercrBeHHL,rr{r,t 3a o6pasonanae

HoHoB B c"rroe E ge,ryslorcfi ilro,rreKy,Tbr Hr{c/ropoga (noreuqHa,rl r4oHH3arlrrH

Itvu: 12.2 ro,rlra), B croe F, -- arour,r KacnopoAa (hvo:13.5 no,,ro.ra)
14 B c,[oe Fr-r'ro.uery,rr,r agora, a rat(x(e a1.or{bl oAHali(Abr H ABa)r(Abr
HoHr.r3oBaHHofo (rrcJropoga (coo'rrercrBeHHot /zvo : 15.5, 16.1, 16.9 no,ritra).
flpueo4un ra6,'1. 1, cocraB.rreHH:vro cotJacuo [3] u [39].

Ta6aaqa I

Q nr6.r.
(ArneH)

E (o,)

Fl (O r)

F, (Nr, O II, O lll)

1.0. 1010

9.3.108

2.7 . 107

6.10s

2.10e

1.5. loe

5.10s

1.9 . 100

2.3 . 10e

Bo nlopolr clo,r6qe S- uon)rgeuo reoperHqecKrz, [o.{atafl H3rlyr{eHr.re
Co.nuqa B AateKolr y,rs'rpaQao.rrere coo'fBercrByrou{}rM usnyuenuro a6co-
.IIlorHO qepHoro re,'Ia C reMr]eparypori 60000.

A,rlnep'r'14) fioily\tun Anfl croll Ir2 ropa3Ao 6o,rturee 3HaqeHr.re,
S; : 4.1010. 3ra pasHlrqa, r(aK no,'raraer A,rtnepr, o6tscnsercr peanb-
HbrM prsMeHeHnenr riorol<a y.rlrpa@aoneroBoto rzsr'ryr{eHufl Co,[Hua e sa-
BHCI{Mocrr or cpasu co,tge.tHoli AeflTerbHocra. 3ameruu, rITo HMetorcfl
I4 Apytae AaHHbIe, CBaAeTenbCrByroulae o cuatuorl 3aBr.rCHMocrH y/rbTpa-
t]1ao,reronoro I{3r'Iyr{eHux CoaHqa or 11-neruero qat<,ta. *

{' ,Ilagur,Ie A,rneua CooTBeTcTBvroT AI{flM, I(orAa Ha Co,nuqe coBceM ge 6uao ngten
(1943-1944 rr.).
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Lluc"rla ra6t. 1 Aalor nopsAox Be,Tr.rr{EHbI a. He,o6xo4llrur,r .uaaruefi-
rxue aHa"rrorullHbre pa4rlosusuqecxue HCCJreA,oBaHns, OCo6egso A.[q caos E.

Cpanueriue na6,rrc4aeuoro Q c r,/raHKoBCKr.rM H3lryqelrlreM Coluu;t
npu T:6000' (raxoe cpaBHeHHe r{acro Ae,{aror rpusuru) ,lrHrueHo rJCfl-

KO|O OCHOBaHr.rs. B Aocryuuorl ua6,tro4eHuxni HoporKoBo,'ruosoii lracrr.r
cIIeI(Tpa I{HTei]cI'IBHocl'b co,llHeqHot'o H3/IyqeHHfl 3Har{HTe.IIbHo MeHbIxe
rr/raHKoBcKorl npa 7': 6000'. Oco6euno orrler,lruBo Aeflpeccr{fl corHerr-
Horo lzgtyqeuuq BI{AHa Ilii crreKrpax, [oryr{eHublx c 6o,rsurax BbICor.
3ro o6ttcHflercfl sHariHTe",tbr.rr,rM yBeJrHqeHr.ieM qHc,ra rppayrirocpepoBbrx
nu:,J,wft s erorz o6,racrH cneKTpa. Vls reoperHr{ecxiax coo6paxesafi un-
TeHCHBHOCTb H3ryr{eHrE co,tuqa sa rpauuqeri cepuu ,Ilaiinaua AotxHa
coorBercrBoBarb reMleparype, 6,rtisroft K rpaHr.rrrFroii reuneparype ConH-
qa, T. e. 4800". Orsar<o B rloc,'reAHae roAbr Bcfl couol(yrrlrocrb ua6,rrc4a-
TCJ'IbHb]X AAHHbIX 3ACTABI],IIA ACTPOHOX{OB C ITCO6XOAUMOCTbIO IIPHTTH I{ 3A_

K,rrrcr{eurlIo, rrro B BepxHr.rx cJroflx co"ryHeqsofi aruocQepu (xpouocQepe u
ropoue) cyuecrByer uHsep c ufl KuHe muttec rcoft me ttnep dm)tp bt. O,,rexrpoH-
Hafl reMneparypa co,rHe,rrrofi Koponbr - [oprrAKa ]ru,TJrHoHa tpaAycoB (AHC-
Kyccilro ororo flBJreHHfl cu. n [5]). Kax creAyer r.r3 pe3ynbraros Ha6a]o-
Aesufi paAr.roH3JIyqeHHrr Co"rrnqa Ha caHrHMerpoBoM ApraIta3or]e, oJrex-
rpoHHaH reMrreilarypa eepxuefi xponroc$epLr - nopflAra 20 000'. Cnexrpo-
SoroverpnLrecKHe Ha6,rrc4enaa Pe4uaua ltpHBoArr x erqe 6oltrueii
s,rrexrpoHHoii renrneparype xpoMocQepu 35 000". Mu ue 6y4eu ocraga-
BJIaBarbcfl lra Apytflx sa6,urcAareJrbllblx AaHHr,rx, troATBep)r{Aaroqnx cy-
ulecrBoBeHHe nucoroft oneKrpoHr{ofi revleparypbr xporvrocsepsr, Bo BcflKol\l
c,Tyqae, ee nepxueii qacra.

flsreulae ]rHBepcua xHHerN.lecxofi reMrleparypbr rro-HoBoMy craBrr.l
Borrpoc o6 ynr,rpaSuoneroBoM E3nyrreHr4H Co.rsrra.

\ 2. Y,ltbTPrltlrtrIo JIETOITOII I4ll.[ytIEl{I{E ITOPOH ],I

I.laiiaeu crepBa ltolot< y,rrrpaipuoJreroBoto HsayrreHufl coarreuuori Qo-
roc$epu B rrpeAuo,ro)i{eHrza, rrro nocreAnrrfl Moxer 6urt paccuarpi.rBaeMa
rar a6co,rrcruo qepHoe re.[o. 3ro satr norpeSyercfi. !\Jrfl, cpaBHeHafl c
rrororoM y.,rurpa$uoJreroBoro u3Jryr{eHafl r{opoHbr a xporuocSepr,r. Mrr
6yae* sAecb paccl{arpaBarb r.rs,'ryqeHr{e sa rpanuuefi cepnu .Ilarlmaua.

Co,uue.lsas nocroflHHarr"n.F - S: 1 .9Oran/cna, Mug.:1 .32. 106 opr/cu2 cex.
O6urur? [oror{ c eAHHHrlEr co.tse.rnofi floBepxHocru paBeH .Fo:
:6.12.10r0 epr,/cu2 cer. flo'ror E3nyrregufl c qacrororT, 6o,nruefi, uenr
v,, (lzvo: 13.54 sonr,ra), paBe,

I ,,,,
_F^ __E_v,, __E 15lro\4rr1. : nro-; - no _t ( Z.;__) r-r,(x| + ...)

! r''r'.0
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rne #o : hvo I kTo, Io - ,,TeMneparypa uSIyueHHt" sa lpaHLltteii Cepl'lH

.Ilafinaua, Ie6s - o(r$er<ranuafl reMneparypa CoflHtta,
BsrnoJrHus BbrriacJieulrx, 6ygeu HMerb

nF6:0.686 epr/cirn2 cer., ecJILI fo:4800'i

rcF6: 276 epr / cu2 cex., ec.III{ To:Trq6: 5700".

' Ha rpauuqe seltHoi? arrroc$eptt IloroK 5yaeT' paBeg coorBercrBellHo

i.49. 10 , epr /CNI2 CeK. I1 6.0. 10 3 apr / CM2 CeK. I(ax yraeuBa/Iocb Bo

BBeAeHrzri, fipeAlroqrureJlbHb]M flB'Iirlercff npl4Hflrl4e 7; --4800'. Ilo Aaxe
rrpt Io:5700" IIOTOK y.rlUpaiproJleroBolo LI3r'IyqeHufl Co,rs[a Ol{asblBaer-

cfl coBeprx eH Ho HeAOCraTo tIH br x,r AntI o 6rs cH eult s Ha6.ryrc,{,aelioii ll oI{I'I3a uau

B Bbrcoxllx c.[orx seN{Holl amtoc$epu,
flepefigeu rellepb K paCCMorpeHHIo y,,rl'rpaSuoreroBofo I'I3.rlyrIeHIifl

r{OpOHbr. flpulteu, B COI/IaCHLI C AaHHbIl\,lH sa6rrc.{,egiat?, q:ro a,/IeKTpOHHafl

reMrreparypa KopoHbr I, panua 106o u [pIlrOx,I tIOCroflHHa A,rls Bceft xo-
poHbr. B 4eiicraureJrbHocrg, KaK 3ro CJIeLyer ue Ha6lrc4euHfi roponlt
BHe 3arMeHHf, ee SleKrpoHHas TeNIIepaTypa noABepx(eHa u3MeIIeHhtIM.

IIo Ba,rrt4ntefiepy ona BLIIue Bcelo HaA flflrI{aMu z $axe,'laMl'I, B no/Iflp-

Hbrx r{e O6,racTflx oHa Hux1e. OAnarO, KaK 6yAeT BHAI{O Aa,IIbIIIe, HHTeH-

CHBHOCTb y/rbTpa0HO/IeToBOlO LI3,'IyrleHHs C,'Ia60 3aBLICar Or rlpuHqToIO
gHaqeHgs Ir. CyqeCrBeHHO, r{TO KOpOHa flBnxeTcn O[1'HqeCKH TOHKOI? 3a

rpaHr4qefi Cepdn ,Ilafittasa. 3rO C;le4yeT H3 ee HCK,'lPqurenbHO BblCOKolZ

creneHr{ i.roHH3auHLI. Cor,racgo HaIILIM BbIr{uc.rIeHI'IsM [6], npu T, :706"
OTHOTTIeHIIS XOnqeurpaqufi HeftTpa,ltbHhIX Il IIOHI4 3OBaHHbIX aTOMOB BO-

/xopoAa (nau6onee o6urbHoro s,lleMeHra B KopoHe, [7]) uoplaxa l0-6'

OrcroAa JIerKo [oJIyqrirb, rITo orirl'Iqecxafl roJIIqa BCeli l(opoHbl 3a rpaHI'I-

qeri cepuz ,Ilaiiuana roprrxa 10-5.

3annureu ypaBHeHHe IIepeHOCa co6crseugofi y,rlrpa@ao/IeroBoii paAI'Ia-

r(HH I(OpoHbI , 
o,
;+:-&'1'*d'' (3)

fAe ,Q, - pacct{t4raHsttft na eAHHI{Uy o6telta xOe$Suqraegr 11o17louleHllfl,

6ntlu- ri3Iyqenl.{e KopoHbI B eAHHHIIe o6leua 3a eAHHI'Iqy BpeMeHH B

eAr.rHHrIHoM Te,,IecHoM yrne u B LIIlTepBane qacror v, ! * dv. Ono paBHo

(cu. [B])
N iN e kKe -tt" I kr e g ll d't

BrrvoI)/'

: [v, (7,) + o., (7,)] N,N,. (4)

[epnufi qIeH IIpaB0il qacru coorBeTcTByer LI3nyr{eHLIrc rIpH peKo]I'

6nHauxsx Ha ocuoBHoii yponens aroMa BoAopoAa, BropoiA - rtptr ruflep'
6o.nuqecxax [epexoAax, N i: N 

" 
-- r<oHlleHTpall,Irs tlporoHoB' 

'Q - nocto-

B4

N iN 
" 

K glu-h(v- vo)l kr' 16u
6"du :' ' !- -i-", 

-- 

+



ffr{Harr Eo.rr,quaua, g I u g II - rayHToBcKHe Qaxropu, r(oropbre Mhr B

Aa;rrnefi ureM rro,rlo)Iolli paBHbIMr.r eAl{Hr.iqe.'

K: h3 8T2e2R2

tn**; - inF-
{1"

3alrerau, rITo aIlreHCIaBHocrb,
o6ycnon,reuuax rrz nep6o./rHr{ecKHMH

nepexoAalvru (np, Z, : 106'), B

3.15 paea 6oalrue, uetr o6yc,roe-
JIeHHafl 3aXBa'laMLI B OCHOBIIOe

cocl'oaHr{e.
Cor.ryacuo Bayu6axy (9), B r(o-

poHe

N, (rt: I ''P + 'z'?:-l . lo8 ciu-3.
[/u ' rrol

(7)

rAe HaMH IrpHrrflra B pacqeT ilo-
rrpaBKa nau -4e-Xo,rcra 3a flbr,rreByro
cocTaB/,rstouyro BHeruHeft ropoutr;
r - paccroflHue Ao ueHrpa Co,,lsua
B Ao,rrqx co,THerrHoro paAnyca.

Mu uarl4ev cefiqac pacrpeAe/renr.re flpKocru
ryqeHr.rs (opoHr,r [o ee AHCKy.

:3.2.10 6.

PelreHue ypaBHeHrzfl (3) sannmerc.rr HerrocpeAcrBeHHo

Iu: {*,(.,)+ o,(r,)}

ral( KaK orl'r'uqecr{af ro/Iqa KopoHbr rv r{r.irlTo}KHo MaJIa. O6rqag r.rHTeH-

cr{Bgocrb r.t3"rryrleHr.rfl KopoHbr (c uacrorofi 6o.,rsure vo) paeua

(5)I ou: r,) a,,
0

\ n,o" :
0

+ v'(r,))i N?a,. 6y
0

r:=\r.a"=: n *|"{|!r# . #+,}ir,,:a,: {*(r',)

6

<Drlr. I

ynrrpaSuoneroBoro H3-

flyc ru p - paccrorrHi.re o,'reMeHra noBepxHocru r(opoHbr or rleHrpa
co./rHeqHor-o Ar.rcr{a, Bbrpa)r(eHHoe B Aonflx corHeqHoto paAHyca. Torl4a
r.rs cpzr. 1, a 6y4enn r.rMerb

sinU:p;cos0-Vt-rr. :1+s2*2s1/T-r,.
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TorAa,

.rr3(s):1o16Ro{#+ffi+
r9'3 .l

' (l + sz {2{ 1-oz ' s)11 /'

inStlds:roloR"{,-5m.
@@l+e.oS#+saj ir ;*+fii=,="r"1' (s)

d ,.o-f at r-v o) 
0 , "r, 

I

Bce I{HrerpaJIbI, BxoAflurl{e n @opuyly (8)' Moryr 6Hrl sbIqI'Ic.iIeHbI

B KOHCqI{OM BI,IAC:

? dx b*2cx I

\A#iW:ffi @+b,c+cx,y 
+

+ffiu,,\..#;*' (e)

( dx 2 b*2cx
\Aq;*;q: nffiatct$ nn*'

C 4ocrarounoft cteneublo TorIHocrH, BUIorb Ao p : 0.95, ltoxtto fioJrb'

sgBarbcs trpocrblM SaKoHoM, clrpaBeAJII,IB6IM Allfl unocronapalaeruuofi
crparu$uraqrarc KopoHaJlbubtrx cJIoeB :

I (0, T"): /o ( i",) sec 0,

rAe

to (7"): {vtr,) + a,(r,)}i NZv)dr: eB-r.""HF*--
1

tlpn p ) I 6yaeru HMerb (cir,r. $ur. 1,6) r2: sz * P2:

T r:(s) ds: roroRo 
{, 

* T,of-, *
t *--- \

+s.o i#ry+s.a i.+ry} (ro)
-@)

3ru unrerpaJltl Taxxe 6epyrcr SJIeMeIIrapHo * no4ctanosxofi:

,,, AHarotuqubre raHrerpaJrbr Bcrpeqarorcfl npu peueHIiII ypaBHeHI, A6e'{q /I,1q o6'r,e,lt-

Hoii cseruN{ocru ropoun [9].
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s - ptBg; p' + s2 : p2 sec2 9; ds : Psecz gdgi

{rc rl2
C ds 2 1' dq 2 l'('/r) I (2n - 1/")

J (p, + rr), pr- | J r..,tn-', * pn-l f (tt)
0

iAe
(z

:l
i,,
t

2'4.6. .. (n -- 3)

T.3i:::@=r)
1.3.5... (z - 3)

,4$* @:2)

(A,,rx ueueruux n),

(4nr uetrnx n),

+6

i r,r?r')ds: ro16R, {# + +P * iS} (r1)

+@

flp, p+l (co croponbl sua.reHllft p>1) \ Ll?ft) at RABoe 6o.nrue,
.)

,a,, T N2"(s) ds, Bbrqr,IcJreHllsrtl up, p + 1 ao- aroronbl 3Haqenlaft p ( 1.
J'
0

0/ 0z 0J 0t/ 05 0.6 0.7 0.8 03 / /./ /.2 /.J

Orr. 2. Pacupele,reuae flprocrtl yarrpatltlo.leroBoro ,I3nyqeHI'Itl B l(opoHe

Tanulr o6pagou, ,IpKocrb KopoHbI e y,rlrpa$Ho,ileroBoM cBere rperep-
treBaer paBpbIB HeltpepbrBHocru y i{paeB coJTHeqHoro AIICKa.3roro u

caeAoBano o)I{aAarb, TaK KaI{ KopoHa [po3par{Ha r co6crseHI{oMy ynb-

rpa@zo.rreroBoMy H3nyqeHHIo, a Co.tuqe 3l(paHllpyer 3HaqHreJIbHyIo qacrb

KOpoHbL

Ha @Hr. 2 Aaso pacnpeAe,'IeHlle qpl<oclu y.nrrpa$no./Ie'1'oBoro l{3ny-
qeHurl KopoHE{ rar Syuxqua p.

HafiAeru rerrepb nonloq xecrxoft KopoHa/IbHotT paAaailuu:

@lo

rF -2riltef 1l d?:2niltef e ctp ) %ri ltlle dp:rF1|_rF2, (12)

B7
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: 2r lo (T ,) : 628 epr / cra2 cex.,

TFz / 3.72 8.28t__]---_f
\ ^11 I -31 I

\t/ Y

, {'v (r,) + o (r,)}Ro 1016 : 795 opr / c,vz cer.,

r,F : rFr I nFz: 1423 epr / cna2 cex.

floror ororo usryqeuas Ha rpanr.rqe eelrsorl aruocQepn 6y,qer paBen

S- : 2.8. 10*2 epr / cuz cer. (13)

Heo6xoAlllro 3aMerHTb, rrro oro ril4cJro Aaer ,rrlrlxb lropgAoK BeJIIzqI,tHbI

rroroxa xecr:t<ofi (opoHanbHofi pa4uallult. Mr,t paccuarpuBallt KopoHy KaI{

cSepuuecxu-cEMMerp14rIHoe o6pasonaHue. Vqer crpyKrypHblx oco6en-

uocreii t<opoHbl (.lyuu, oflaxaJla ]I rlp.) Mox{er HecKo,lIsKo I43MeHHTb Be.rII4-

uliuy S-.
Kpoue toro, KaK orMer{atacb BrIIIIe, 7, uoxer B orAeJlbHblx o6,ra-

C'lflx I{OpOHII OT,[HqaTbCfl OT IIpHH.tlTOlO HaMLI 3Haqeslas 106o. HO 4,tr Ue

OIICHb MAJIbIX A,IHH BONH 3ABI]CHMOCTb I.{HTCHCHBHOCTII I,ISIYIICHHfl OT TCM-

Ireparypbl, AaBaeMaf Sopruy,,rofi (6), nesnauIITe"IIL,Ha.

O6a paccMarpnBaB[Iuxcs BbILue BI{Aa )ilecrxoro HS"IyqeHIz, KopoHbI -
Kari BogHl{r(a}oqee ltpt,t runep6o.tr.ruecrux rlepexoAax, TaK u rrpu peKoM-

6lruauusx - o6ycnon.ueuu npucyrcrBuell B KopoHe HoHH3oBaHHoto

Bo,u,opoAa. I-lo napn4y c BoAopoAou (xoroprtrl ,lB/Iflercr uau6o.nee o6utt,-
HbrM oJrelrenrou) B l{opone, KaK It3BecrHo, IlMeIo'tcfl B BEICoKofi creneni't
r.roHrlr3oBaHHbre aToMhI )I(eJIe3a, HIiKe./Is H T. A. npH perolt6zua uurx
grzx HoHoB co cso6oAHEIl\.{tI 3,'IexrpoHa}IH 6yaer BoSHzKarb H3JIyqeHI4e

BecbMa ualoii A,rruHrJ Bo,IIIIbI - noptIAKa AecflTKoB aHlcrpeM. Hanpuuep,
loreHIIHaJI rioHrj3aqI.iH Fe XIV-325 Bo,lbr, cr'ieAoBare,'Iruo, uau6o,'Iblxafl

ATTHHa Bo,rrHbI u3,',IyqeHi{fl, BoSHLlKaIOUlelo rrpa 3axBal'e cno6oAuoro e'uer-

rpoHa uoHorlr lr-e XIV (n ocxoanoe cocroflHl'te) panHa 38.2 A' B HeAasHo

noseilsirerlcr pa6ore Eaiirca u Xofi.ns [10] aracryri.IpoBaJlacb Bo3MOxHocrI)

o6rsCueuUs r.IoHr{3atII4u C,rIOs E rzOuOC@epnl SrHM )KeCTKIIM KOpOHa.IIbHrIM

rl3JryqeHneM. [IpeAcraB.IlfleTCf He /IHuIeHHb]M l4Hrepeca paaO6pars SrOT

Bonpoc B Hacroflureri pa6ore.
Cor"ryacso lflrrcxe.rt6epry ]i Mopee [11], e$SexrI'IBHoe cerleHae peKoNI-

6u:aa\nu MeAJIeHHOrO A,'IeKTpOUa c Z-r<parUO IIOHII3OBaHHIIM aTOMOx'l

paBHo

Q'' @) - A,r\-*1 ,*',

r$e An * HeKOrOpaq rocroflHHar, 3aBI4cflIqafl or paAIra,/IbHoro u a3HMy-

raJrbHOtO KBaHroBhIx qHCe"[ n u I r9ro CoCrOflHHfl, KOTOpOe O6paSyercn

tlplr gaxBare, U - eHepras C3O6OAUOTO eneKIpOHa, BblpalreHHas B BOJIb-

B8
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rax, Z* - eQ(lexrunuut? :apn4 IIoHa, 3axBarblBalox1ero oJIeKrpoH; Z- 6yget
pasruo Z ro,tbxo IIpH peKoM6nnaqugx sa Bo36yx(AeHHbIe ypoBHtl, Koro-
pble MoxHo c Aocraroquofi creueHblo rorrHocru cI{I.ITarb BoAopoAonoAo6-

HblMpr. tlro xe (acaercfl ocHoBHoto cocroqHHfl, Horopoe Hac ceit.lac
r.rHrepecyer, ro A.rrfl sero Z" Mox{er 6urr npz6,u{gl{re,rrbHo olpe/(eJreHo
rr3 coorHorrreuwn ll2)

-,il/-/
tt'

tAe n* - eQQer<runuoe KBaHroBoe qlrcJro, ottpe,qenseMoe coorHorrreHr.reM

ru.' : Q/,zfX, R - [ocroflHHafl Pa46epra, x - noreHur..ra,'I HoHr.r3arIH[I Kopo-
Ha,TbHoro uona. Tarlrrv o6pasou, HMeeM

Z* : nVtl n.
2

B uaiuelr cnyqae n : 3, 2 l*: 0. 104. Orcrc4a roryrlaercfl, qro, Ha-
I:O

npuMep, n,ra Fe XIV Z.: 16.1, B ro BpeMs yav Z:14.
Koflaqecreo xecrr(oro H3,/rylreHas, Bo3uuKaroqero [pH perolr6nuauuax

3/reKTpoHoB B OCHOBHbIe COCTOflHHg KOpOHaJIbHbTX HOHOB, paCCqHraHlroe

Ha eAui'rEuu o6reua H BperlreHu, 6yAer paBHo

26r: )NpA/,4n (**r')' 'a^,2;; jl!#: 
R7', (xp + k7'"), (14)

rAe cyMMHpoBaHr{e pacnpocrpaHfleTcfl Ha BCe copra r.roHoB.

Cyuluocrs Ae.rra He H3Merrrzrcs, ec/ru Mbr 6y4enr paccMarpuBarb oAHH,
uau6o"ryee o6u,nt:r.atft B KopoHe copr lroHoe--Fe XIV. B arou cJryqae,
IIoJIafas no[pe)I(HeN{y Tr:10u, X :325 BoJIbr, 6y.Uelr LiMerb

6p : N ,Np' 10 21 apr / cna3 cex. (15)

Vls ua6ntogeHr-roro B KopoHe rpaAuer{ra }roHoxpoMaru.recrort noBepx-
noclsofl flpKocrl{, KaK aro Mo}r{Ho floxagarb, c,,reAyer, rrro orHocuTe,{bHoe
o6u,riize KopoHa/TbHbrx HoHoB u cso6oAuslx g,'rexTponoB Bo nceii ropone
ocTaeTCg irpaKTrzqecKH nocroqHHLrx{.*

O6osHaqr4[.r oruorrreHue olwnufr, r.roHoB Fe XIV rz BolopoAa uepes 3.
I4Mes e BrzAy, r{ro B KopoHe r{ourreHTpar-(2fi [porouoB Ni: N", x{br Mo-
)r(eM cpa3y x{e HarrncaTb Bbrpax(eHr.re A,[fl HHTeHCHBTTocTH )r(ecTr{oro Kopo-
Ha,rrbHoro Hgryr{eHr.Ifl, o6yc,toereuHoro uoHaMu Fe XIV:

i: : l0 213 ( t6)

* B uacrogulee BpeMrr HaMrr

flpocy.
roroBltlcrI r{ reqarr.r pa6ora nocBlilleHHafl sror\,ry Bo-

i^,, T ,,r: rrl ar.,)"
()
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Cpaaueuue c (6) norasbrBaer, r{ro ec"rr[ 8:2.10 3, ro
r{opol{bl, o6yc"roeneuHaq Mera,rr.[anru (a uacrnocra, I--e

xecrroft pa Ar4 ar\v,t4, o6yc,ronne Hu o fi eo4o po4ou.
I,Iuesno raroe orHocr4re,,rbHoe o6a,rue ilrera,rrJloB B Kopone ilprrHflJrut

6e*i'c u Xofi,rr. OHrz r,rcxogll,ru us 6o,ree rreM coMHr.rre,rtsofi alpaopuoii
rlAer Xofi,trl o roM, rITo KopoHatbHafl NrarepHrr ecr6 pe3y/rbrar 3axBara
Co,rnqelt Me)I(sBe3AHoto ra3a, rAe, KaK oHlt noJlaraIor, orHoclrre"rlbHoe
o6unwe nreraJr/roB trol-rflAr(a 10 2-10-3.

!,eficrnure,usgoe o6unue E(e,,resa B KopoHe, no,Tyr{enHoe Ha ocHoBaHr4r.r

o6pa6orxra na6,rrcgaeubrx r.rnTeHcasHocrerT KopoHa,'rbHbtx lrrllrit, N{eHbule,
rreM B Nrex3Be3AHoilr raSe. cor,ryacHo saurefi pa60re [7], 8: I0 a.

Ec,rr npunarb, rITo orHocr.lre/'Ibuoe o6ulae x(e,rlesa I-I BCex *rerarT,ToB paB-

u<l 1/s (Peccer), ro B coorBercrBerrrro rroBhrcr.rrcg. CreAosareabHo, r{H-

TeHC}IBHocrb ,,Mera,/I.[]IqecKoii" KoMrroHeHTbr xecrKoto E3,rryqeHHfl KopoHbI
6yaet B HecxoJrr,Ko pa3 MeHb[re, qeM ,,BoAopoAuofi". florox ororo Lr3ny-
rreHr4fl Ha rpaHur{e senauoli arnrocdrepu 6yAer roprAr{a 10 3 epr/cri2 cex.
3'ra Be,rI[IqHHa caMa no ce6e, tloBLrAHNrotrry, HeAocraroqHa AJrg. r4oH!rca-

ur.rH c,rrox E. C,rea.oeare,'IlHo, reoplzr Eelirca - Xofi.ra, B ee cyuecrBylo-
uI,eM B{.IAe, He ilro)I{er cr{urarbcfl npana,rluoli,

Kporue BoAopoAa r.r Nrerar,lroB, B KopoHe no,[)r(Hbr HaxoArzrbcs rar{v e

aJre}{eHTr,r, r(aK He, O, N u r. A. Vb uux sau6o.ryee o6H,ribHbI}I Aon)I{eH
6rn's relurT. floc"reAsufi Ao/IlI(eH I{axoALITbcfl, B ocHoBHoM LI B ABaiK.q,bI

uoHH3oBaHHoM cocroflHLuI. O6r.r,ryue re,/II{r B ItopoHe I{er.IBBecrHo, xorfl
ue Saxra o'rcyrc'rBlfr B KopoHe JIr4HLrLr Ll3.rlyqetiafl He II rroxso cAeJlarb

3ar{.[rcqeHue, rITo HoHbr He III He ]Iotyr uetlrpa,rusoBarb KopoHanbHble
g,rreKTpoHbr, T. B. o6r.r,rae BoAopoAa B I(opoHe 6o,tslue, qexl o6H,'I[e te-
,rur [6]. EcrecrseHHo npHHlrb orHocnre,'tbntte o6a,lus H u He 'raxuupt

)Ke, KaK n e o6paqarcueM c,Iloe u n xpouocQepe. ColJIacHo tlocr1eAHlrM

.u,aHHbrM MuHuaepra, AoJIolKeHHbIlt Ha NIHHyBIITeNI Mex4yuapoAHoM acrpo-

HolJr.{qecroM I{ourpecce e Ilrcpilxe, oruolreHae olvltuii BoAopoAa u re.[ul
paairo 5 : 1. V.rer aroro o6crosre/tbcrBa, Bo-rlepBbIx, B,IIeqer sa co6oi'I

yr.teHbrueHEe HHTeHCIIBHOCTH y,,IbTpa0uOJIeTOBOlO ullr'IyrIeHas KOpOHbI,

o6yc,roe,reuuoro BoAopoAoM, ua l7o/o. Ho saro Hy)I(Ho yqecrb y,tsrpaSao-

JIeToBoe l.r3.rryr{eHI{e, o6yc,ton,leuHoe le,Tseli. Ogo TaKxe 6y4er CoCToflTb

r{B AByx qaCreft, CoorBerCrBeHHO O6yc,lOnlteunux runep6OruvecKI4MH

repexoAaMrr u perou6uuaql.IsMu snexrpoHoB Ha oCHoBHofi yponenl He II.

3Aecr Molr{Ho 1o,/Ib3oBarbcfl TeMH xe Qopnty,Tanan Meuse,la, r{To r1' l,Jrtt

BOAOpOAa, To,',lE,KO IIOgBUTCfl 3aBI.ICHMOCTb Ot Z - 3aprlAa ffApa re,/IHf,

xecrKafl paAHaqr,rfl

XIV), 6yaer paBrra

(5',)

panuoro 2.
Eyae,rt rtMerl,

1.,

Ha[pE[iep, 
@

: \2,o, (r,) + za.v, (r)|s . 
i Lr', (s) ds,

0

rae 8 :'lr- oruorrreHtre o6wtuit re/Ilrfl u ceo6oAultx snexTpoHoB B

r{opoHe.
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OrcloAa JIerKo NIoiI(Ho rlo,tyql'l6 Bblpax(eHfie

rrOTOKa y/'IbTpaih[O,,IeTOBOtO LI3JIyqeHI{n, O6yC;iOeleHHOrO le,llge}1.

flonpexueuy no,Taratl T, : 106, [o./iyt]I'{[{, r{To c yqeroM 
"reJII'IeBofo"

H3,'ryqeHr4rr o6qee y/Ibrpa$Ho.rle'IoBoe LIS/'IyrIeHHe KopOHbI 3a lpaHLIUeil

CepVli ,Ilaftuaua yBenI,ItIHBfleTCl BABOe, r. e. ,[,OBO/IbHo 3Haql'ITe/IbHO. IIp]i
31ovr Ao,,rfl BoAopoAa CoCraBIzr 42o/o,a Ao.[q le.IIHfl 5B%.y lLv:54 Boi'Ibra

(norenquan uoHH3aqllri Fle II) cKaqoK lIHreHCHBHoCrli 6y4eL' rotlr1l

Ha Bo/o, B TO BpeMfl I{aK )r hv :13.5 soli,ra (noreuqua,r I{OHIlsar(I,lH Bo-

AopoAa) sror cl{aqoK cocraBl'lr oxono 20o/o.
tl'ro racaercg ral(Hx a;IeMeHToB, I{aK O, N N r. A., To Irx y/Ibrpaiilflo-

JIgToBoe Ll3r'Iyr{eHue Mo)I{er 6urr nuurl B HecKo./ibl(o pa3 6o,tlure, qeM y

MeTaJrJIoB, B coorBerc'IBHH C O6Urlteu 3TI',IX 3,/IeMeHTOB.

Lo cHx flop MbI pacc1iarpuB&rg ToJIbKo ]Kecrl(oe l43l'Iyr{egi'Ie KopoHbI,

14Mercqee Henpepbt|Hblli c[eKTp. OAuaxo Kol)oHa Lo,lIxHa raK)I{e o6.raAarb

secrrMa 6oratnv Jluu.eiuafiLbl;z cfleI{'tpoN,I B I{oporKoBo/IHoBofi o6,TacrI4-

Cyrqecrnoealrne aroii cocraB.rlsroulei.i )Kec'rxoro KopoHa,rlbHoro tls,ryrreulztl

fB/Iqercfl geo6xoAuubllr cJIeACTRIaeli SA"IIeHoBcKoro oroll{.{ecrB"rleHI,Ifl Ko-

poHarrbHrix rrTHufi, (cu. namy pa6ory [13])'
[,U errrO,rHeg[fl KOnHqeCTBeHHbIx pacqeroB CneAyeT SHaTL e$Qexrua-

Hbre ceqeHr.{fr Bo36yxq,eHr.r, sJIeKTpoHHbIrll yAapoNI pa3pelueHHutx yponneii

KgpgHanbrrblx HOIIOB. Cor,'IaCno Motry u MeCCU [14] , yxaeauuoe Ceqe-

Hr.re paBHo
^ 16nre1 

)z j, zfy. . V)Q : ytlrr' l x"n 
x

tAe Haivrr.t BBeAeII BX{ecTo BeKTOpa BO,II{OBOIO qucla yAapflIouelo SneK-

rpoHa (,t) uuny,Tlc 3,'IeK'rpoHa; I xo, l'- HBaApar MarpgrlHoro 3/IeMeHra

r{oopAHHarbl, COOTBerCTByroqero pacc}rarpl.IBaeMoN{y orITIIqecKoMy tIepe-

xoAy:

R,nT :T r,o" *t AItn
J
v1

lrr, l'-lS Y,,xt|'rd. 
]'.

(18)

vao6no B14ecro I xo" I 2 sBecru flpo[opquoHa,,rbgyro BeJrvqilHy c6"',tb;

o c l1/ u rx Jt fl m o p a. p acc[aT p L B a e ['Io fi llu{ulli

- 8r2m Bn2m , :o

Ion: iu I fon l": h 't I Xon l', ( le)

rAe v - 
qacrora nvHLtLt; Mbtr [IoJIo)NHJII4, qro I ron 12:3 I xo, l', rrro'

pasyMeercs, 6yAet BblnoJlHerbcs flaIIIb flpu6nl{xeHuo. Ilo4cranue (19) s

(17)' 6Yaeu HMerb 
a: m. f ,n. ^(ui),

rAe x.- gHeprufl BoS6yxAeHI'Iff.
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KonH.{ecrso oHeprrla, r43nyqeHHoc s xarorl-ult6y4] r<oporxoeoai{ogori
nvrrlr B eAHHHTIe o6t,eua Kopogbr 3a eArlHrauy BpeMeHrr, 6yaer paBHo

St.: NoN"^ i e trzl Ve V) d.V : lVoN" *Y*ufu *
vo

*f u,lr-'t,tere in4* ib;[-e (- #;)i)] :,vnru,/",@(r,), (20)

rAe q (V) *- Qysxur.ln pacrpeAeJreHaa cropocreii e,remponon. B Ha -

croflrqee Bpex{r o1(cIIepnMeHTaJrr,Hbre AaHHb]e HeAocraror{ur,l, uro6tr no-
c'lpolzrb tro,THyrc cxerly repilloB KopoHaJ'IbHblx I4ol{oB )I{e"{e3a pr HVKeils,.
Cornacso cyulecrBytorql{M AaHHbrM, Nibr Mo}r(eM rIpHBecrH .iIHrxb Aa,'rexo
ge uOnur,Iii CTIHCOK AntlH BO/'rH y,,rrrpa$uo,rreToBbIx tusttit x{eJre3a Ll HH:
Ke.rrfl, Koropbre, KaK x,rolr(Ho or{r.rAaTb, npircyTcTByror B cIe(Tpe KopoHbr
(ta6n. 2).

'll'a6tuua 2

Fe XV Ni

flepexoA i (A) rl e pexo.[
t"
| ^ter

I I epexon I ^'u'
]q 3D

'D, -'PttS, 
- 'Pt

'D, - 'P.
2D_2P

t479
2602

90
87
94
94.2
95.5

'P, - 'So .

'D, - 'P,tF. 
- 

,D,

'F, -'D,

42+
228

I 250

154

Ni xlllrDr-rP,
Ni XV 1D2-3P,
Ni xv 1Dr-3Pr

2124
2820
2087

Ilpe4cras,rset 6o.ryrruofi uurepec r.iccJreAoBarb Bo3]roxHocrb xecrr(oro
l,loHoxpoNIaTurlecKolo H3,rryt1g111r" proHoB, o'trTltrIHbIx o'1' )Ke/'re3a H HHr{e,lr!.
Ecteclnenno, qro oco6oe BHHMaHT{e cileAyer o6pa'uer s Ha o,,reMeHrbr,
Hav6o"rlee o6u,rlrusre B KocN{oce. HeAaeHo N,rbI ltoKa3a/rr4, qro Marepr.rfl B

KopoHe rro/rrHocl'rrro nepeMemaHa [5]. C,re4oeare,rr,uo, ualr6o,ryee o6yfitu-
Hbre o,rreMeHrL,r B o6pau1arcu1eM cr'roe Co,tuqa Ao.rrxlrhi ra(xe 6srrt uau-
6o.nee o6uttstnvtu B r{opoHe.

Hccre4yeu ann etoii qerr.r cflexrpbr ]roiroB, Hgog,lerrponHbrx c Li I. Or-
./IrIqr4TeirrbFroii oco6euHocrr,ro ororo pr{Aa ,qo,rrxcro 6uro Ha.rrr{r{r.ie BecbN{ir
LIHTeHCI{BIbrx pegoHaHcuux 4y6,reron 22P1.1, ,'/, * 2,S. Zcxo4irr,rli ttyrrKTolr
rIaIIrHx pacqeroB 6yler ra6"iluqa repMoB 22Pyt,, 22P,i"v 22S, no,ryueHHhrx
or{clepzMer{raJrbno 34,reuov a Spuxcouoilr A/rfl CIV, NV ri OVI [16].
3saqeuas repMoB BbrpaxeHbr, KaK o6uuuo, e o6paruux caHTrrvrerpax
(c,la-';. tr4s'ra6n. 3 uoxrso Io,,ryqs1o BonHoBbre qHC./ra pesoHar]cHbrx ltepe-
xoAoB 2'P,1" -- 22S, roropble, B cottacur.l c teopneri, c /(ocraroqHoii Anf
HalIHx I{erell ToqHocrllo }roryr 6nrl npe4craB,IeHbl xar{ ,rlHHeriHr,ie Qyur<-
ur4H rroprrAKoBoro HoN{epa Z. Ilmefisor.i uulepnolnquerT JrerKo nonyqr.rrb
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1'a6"rrrrqa 3

14orr 2'P 
'

03D
lx | 

*,uono,o,

CIV

NV
OVI

520220

789591

1114206

455736

709 1 36

1017822

45'o628

708877

io17 )94

64.19

97.43

137 .48

1.9
1.9
1.!)
1(]l

1.9
i.!)

BO'[HOBbre qacJra pe3oHaHCHbrx JtLrHLri\ F VII,
Pesy,urrarrr Bbrqr,rcJer{ur? cBe.u,eHrd B Ta6Jr. 4.

tr4on

NeVIII, NalX u MgX.

'l'a6tuua 4

CIV
NV
OVI

61481
80155
96384

11')31.4
128244
144144
1 60044

I 540

I 039
890
776
680
625

61. 19
97 .4

l,)l.d

IBB
243
305
376

it.0
9. !)

11.rJ
t3.7
15.6
17 .5
19.4

F VII
Ne VIII
Na IX
MgX.

Bosnoxrnas ouru6Ka s ). us-sa HerorrHocrn aKCrparloJltrqula Mo]r{er Ao-
CTI.]IA'Ib 1OA. B I{ETBCPTOM CTOT6UC IIPHBCAEHb] 3IIAqCHH'{ IIOTCHIIUA,IIOB

l.roHlr3a(r.rw, B irflToM .- Hx l{BaAparHbre KopHH, KoTopbre, B corJracHH c

saKoHoM Mogena, .rrBr'rfirorcfl nnireiiHorl @yHr<UHeft aroMHoto HoMepa, qro
IIO3BO,II'IET JICIKO I,IX SKCTPAIO,THPOBATb, A C,'ICAOBATC./IbHO, IIOJIYqI.ITb sHA-
IICHIIfl TIOTEHuI,IAJIOB ITOHI,I3AIIuLI !\JI'T F. VII, NC VIII I{ T. A. Mu BIlLvlM,
IITO TIOTCHI(I'A,II HOHI,ISAqIZU NC VIII 6NTTSOT K IIOTEHqI,IANY UOHI43AqI,IE F'C X
(261 sonrr), a noresuuail uolu3arran Mg X - r< rroreHq[ra,Ty uo:ar4aaglar
F'e XIV (390 ao.rrsr). *

Cfle,u,osarerbuo, Mbr Mo)Kelr cAerarb 3arnroqeHile, qro Ne VIII 6yaer
o6u.rleg B ,KpacHbrx" o6,Tacrflx Kopogbr, a Mg X--n ,,3e/reHblx(. Co-
rracHo Pecce"ry, n o6paqaror{eM c,Iloe Co,rnqa uarnufi B rrerbrpe pa3a

6o,ree o6izreH, qeM xe,rlego. OtcroAa, B cr/ry Sar<ra repeMeuuBaHufl
Nra'repl4i.I B KopoHe, i\lbr MolI(eM cAe,rlaTb BbrBoA, qTo oTHocHTer'ibHoe o6a-
JIHe MarHItfi 14 BoAopoAa Bug: 4.10 4. He cyuecrBver B Hacroflrrlee
BpeMrr Hrzr{arr.rx Aausnx o6 olvJrLrv HeoHa Ha Co,rsl.e. OAsaxo rreou B

co,lHerrHofi aruocoepe ,q,otxeH 6Hrr secln{a o6[,,reH. Bptp,nu Mbr cAenaeM
6o"rrnryrc ouu6ffy, ecrTn cKaxeM. qro HeoH B 10 pas 6onee o6ureH, .{eM

'r Heo6xoAttuocrb u3rytreHun ropoHoil urrreucunuofi
pa,Euaurrr 6sr,ra sainl.r rora3aHa s Ig45 r. [13]. B 19lB r.
r( Tony )r{e 3ai{Jrroqerruto, yKaBaB Ha ,Hrruro Mg X ltarr tra
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A,n.,len u Byn,rn [18] ilpurrrJru
uar6o.tee urrreHcr.rBHyro.
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xene30 (cu. aua,rue Vruso,rrg,ou arrvrocSepn c Cxopnaoua [17]); rorAa
8x": 10'. MouoxpoMarr.rllecxoro xecrKoro r.I3,rlyqeHnf, o6ycnon,reuuoro
Na IX, Mbr yq[TblBarb He 6y4elr, TaK r(ar ero o6u,rxe Muoro [{eHL,rue,

uelr Mg.
Mu uafi4enr re[epb rioJ'rHoe r{o,[uqecrBo ]r{ecrr{olo MoHoxpoMarr.rqe-

cKoro HsiryqeHufl (n peeonancHbrx Jruuriflx Ne VIII H Mg X), xoropoe o6-
pa3yercfl oo oceii rcoporue 3a eAaHHrIy BpeMeHrr. flpu erou 6yAena cuu-
Tarb, r{To I,r3Jlyrlenr.re o6pasyerca B liaxi,q,ol{ S.lIeMeHTe o6lelia, a Kopouy -
cQepauecr<u-ct4 MMeTpr{uHnlr o6pasoBaHlrexi, c fi;rorHocTbro, onpeAe,rgeltoil

Sopuy,roi.i Eayira6axa. B AericrsareJrbuocrr.r (opoHa pa3Ae,'rrercfl Ha ,,r(pac-
HbIeu H ,,3e,,IeHbIe" o6,racrtr: B rlellBblx 6yaer I]3"ryyr{arbcg pe3oHaHcHafi

JlLrHut Ne VIII, Bo Bropbrx - Mg X. B coorsercrBan c grliM 6y4eu cvu-
Tarb, r{To rlN,reeTcfl Torbr(o odrua pesouaFrcHafl Jil4\Lttl, rrpHqe}I orHocr.rreJrb-
noe o6n,tne e,,reNreHTa, LI3,'Iyqarou1ero ee, 6yler 83BeIler{HbrM cpeA,Hur,r

H.3 orHoerrreJlbHbIx olulvit NrarHrr.fl lI Heor-Ia. Beca Ao",llt<Hbl otlpeAeJrtrtbcn
oruocure.ntuofi Aonefi o6'E,eMos,,3ereHbIx" H,,I{pacHblx" o6ractetYt s
KopoHe.

B coorsercrBni.r c Qopuy,rarru (20) w (7) 6yaeu ltMe'rb

E: 
5 

dt aa: +nRb 
5 

- ,^l wl t,r) rz d.r :

Itrn'yaRA.r r: - y J oule-/.tt'r,, h)4 -f -,^1;T {- u,i- x I W')\)1016.0.b18. (21)
('Jn mhT ")t" 

| 
,'

flepnr,ri2 q,rreH B HBa/'(parHbtx cro6xax MFtor'o 6o,rylme Btoporo. Be.uu-
qvla e*lhr" npu Tr: 106 u x:= 19.8 Bo,Tbra (peeouaucustrt troreHl{llaJl
Mg X) paeria 1.26, a rrpll T,: 5C0 000 s y": 15 Bonbr (pesouancHurt

rroreHuaa,r Ne VIII) - 1.46. Mtt, ue Aerafl 6o,lruroti otuu6ffu, Nloxert BbI-
rrlrc,rrrrb, rroJro)r(HB gtlttr, paBHbrrr cpeAHenry apx@r,rerzuecKoMy H3 coor-
BercrBylou{ux eHaqeHHft r,ilq ,,Be/reHL,Ixu u_,,xpacHbIx" o6"tacrefi, r. e.

exlkre: 1.35. Tar<r.ru o6pasonr, Bbrpa)r(eHHe E cta6o 3aBLtclir orgJIeKTpoH-
uofi reuneparypbr KopoHbr Ir or ee H3MeHeHIttI B pa3,'tEqHblx o6nacrnx.
Cu,ry ocr1u,'Ir'rflropa Ai'Ifl pe3oHailcsori JruHvr4 flo,ilo]I(]IM paenofi eAHHLIr.e'

Br,Iflo"rlnas BbrrrlICJIeHaa, 6yAeu Hil{eTb

E:t.6 8.1031 epr'/cer. (22)

florox<Hs 8:4.10 a, qro cooTBercTByer orHocrzTe"rrbHoMy o6utwro rlrat-

HIrr, Iro.[yr{r4M 3Har]eHlre floror{a xecrxor? ]\ioHoxpoiliaruqecxot? paAI{aqHpI

KopoHbr Ha rpaHHqe gel,tuori arltoc@epu (lo,rarax, rlro llo/IoBI.tHa yKa3aH-

uort pa4r.raquu flaAaer o6parno ua Co.rynrre) :

s- 1.15 epr/cira2 cer.
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rAe R-paccrosHue or 3elr,rll 4o Co,ruua. 3to secbua 6,rusro K AalrHbrr.r
Ansnepra 4,rr c,roa Fr.

Tarul,r o6pasonr, noryqaeTcs, qro MoHoxpoMarr.iqecxoe xecrKoe H3/'r)/-
r{eHne KopoHbr B AByx pe3oHaHcHbrx,TuHHrx Ne VIII (^:776 a) a Mg X
(I: 625 .t) rro cnoeft lrHreHcliBHocra Brro/rHe AocraroqHo AJrfl lroHH3a-
llzu c,roee F-.

Bce xe, oAHar{o, HMeercs Hexoropag HeorrpeAeJleHHocrb, TaH Kar{
uoHH3aqrs MarHr.rfl r{ HeoHa HaMH TorlHo He paccqHTaHa. tr s lpa6,rux<eH-
Horo paBeHCrBa rroreHqrza/roB r.rouusauuu Ne VIII u Mg X, a rar{)Ke
Fe X u Fe XIV Moxer H He cteAoBilrb, qro Ne VIII u Mg X gs,rxlorcs
uaz6o,ree qacro BcTpeqarcrqHlrr{cfl craAr.iflrrH Hor{Lr3au,uH orr.rx o,treMeH-
ToB B ,,KpacHblx" H ,,geJIeHbIx" o6racrsx KopoHbr. Ourz6xa B 10 pa3 B

cropoHy MeHbur.tx ssaqenurt 3 Bflo,,rFre Bo3MoxHa.
B cne4yrculeM rraparpa$e n,rsr acc/reAyeM Apyror:i r.icroqHrdK y/rrrpa-

Suo,reronoro lls,ryqeHurr - H3rTyqeHr.re Bepxnert xpouoc$epbr 3a rpauuqeft
cepur4 Ba"rtuepa.

S A. yJI L'IPAOI,IOJI.ET0IIGII I,li] JIy[IDI{ tlE Xt 0}IOCOUI bI

['lccre4yev retleprr y,rrrpaQuo,rreroRoe r.r3,Tyr]eHr.re xpolrocrlepur. 'lari
r{ar( ee 3,'reKrpoHHari reMrreparypa He oco6euno Bbrcor{a, Mbr Mo)r(eM, Kar(
Jrerr{o rroxa3arb, ruuep6o,,u.ruecK}re ilepexoAbr He yriuThrBarb.

Pacclrorpiau crenyrcqyrc MoAeJrb xpovroc0epu. Br,roru Ao Her(oropo-
ro ypoBHs (rolopr,rft uu n ga,rrueriuretr 6yaen, Ha3brBarb ,,ocHoBaFrHeM
xporvroccpeprt") tocno4crByer roKarbrroe reprvroArl HaMI{qecKoe paBHoBecqe,
xapar{repr{3yeMoe reN{fleparyp oh 7'0. Burue yKa3aHHOto ypoBrrf 3ne]<rpoH-
Haa reM[eparypa 7'"]Tu. flycrr orTflqecKar ronrqa (sa rpauuqer,i ceprer.l

"rlafiuana) uaurei;i lror,e,rrI xpouoc@epsr 6yAer, noo6rqe roBop.fl, 6o.rlure
eAItrIHIIbI. floror ynrrparlaoneroBoto H3,rIyrreHarr or rrr.ilr(e.rrexauIHx
,,Soroccpepubrx c,[oeB" In,raurorcxax @ynxqus B, (Io)] 6y4e.r' [or,]rou,eH
xponrocQepoii. 3a4aua cocror.rl' B ror{, qro6u uariru rio,re co6crnesuoro
rrsJIy qeHr.rfl x p olroccpe pr,l.

l3repaue ory saAaqy rocraBr.t.il npoQ. 3. P. Mycre.,lu [19]. Ero pesy.,rn-
rarbl Bl{partle cBoAsrctl K c/IeAyroqe}ry. trlHreucustrocrr, co6crseHHofo r.r3-
nyqeHHfl xpO,l,roc@epn :

e-') ds: _r\ 
dry,

I U!\-€
\ f.,

o

,r:T n,
{)

ec.rrW oTHorreHue 6!, / 4, or r,ry6ausr He 3aBr.{CHT, TO

, 6, /14 N"\ u'"r, :4 : 
\_R;-/ 4,

rAe c{v - xoocpc,bzqHeHT rrorJrotl{eHa.fl, paccuurauuuii Ha oAi.rH uefilpa,rr-
urui aroM. Ecau 6lr N i N 

" / No onpe4eJrqtocb @opnly,,loii Caxa lpr
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7' : Tr, lu- Bu(Ir); Mycre,,rb paccI,rarpHBaJI c,ryqat?, KotAa I,Is'3a Nia,rIbIx

11,,tOTHOCreii uOHI{3aIII4a CoyAapeHHqlru 6y4er ]\'Iana [O CpaBI'ISHHIO C 0OTO-

r.toHH3aur.reii (Qorollouusatur 6yae, npoI4cxoAurb l/IaBHblNI o6pa3oM c

B036yn1/'r,eHHbrX -YpOBHeri, rtpl{qeM COOrRerCrByIo111atl IIoHu3YIoqaq pa-

Ar4aqufl QOroC$epu He oC,Ia6r'leHa IIoIJ'IOUeHHer,l n xpouocrlepe). Tor4a

or;rorregrle N ,N , lN6 61,Aer 6alasxo K sHaqeHlllo l/,N,/A/. rro Caxa fipfl

Tu- To H 6yAer MI-Iofo r'IeHbIIre npw 7':7'".
,B yc,roeuax 3BS3AHLIX arxioc$ep (ua,rue [,rlorHocr1i uarepuu) Hel'

HetroCpeACTBeI{HOn CBfl3H MeXAy llOrTeM paAaaqau B AaHHOii rorlxe II I{I{-
H er H q ecKo ll r e x'l n e p ar y p oft o 6r a crH, o I{ pyx1 3 16"u e ii Aa H H ylo ro tl K }I 

o, 

- [ I'l Ifl ei'

3. P. Mycre.tr,.
B C6nseqg6ri xpOrviOCQepe Ivlbl HMeeNI yC/IOBHI, OT.[[rIHbIe OT TeX, KO'

ropbre paccMarpliBan MyCTenl. lle"rro B rOM, qro IIpH Tex KI'lHeTIIqeCKI'Ix

reMrreparyl)ax, KoTopbte, [oBHALIlviOMy, CyqecrBylor B BepxHeii xpoMo-

csepe (20 000' - 30 000'), HoHH3aUHs BoAopoAa ollpeAenflerctl rJIaBHbll\i

06pa3OM g,,Ie(TpOHHbII{u yAapaNIu. SrO o6C'IOflTe"IIbCrBO IOJIHOCTbIo MeIrfleT

pa3BHTbre Bbr[re IlpeACTaBJreHr'Ls. v npI4BOAl.iT K CyIIeCTBoBaHI4FO y/ibTpa-

$uo,reronolo I'I36l,ITKa B I'i3'rIyqeHI'Iu Corliqa, Har{l4Halourelocfl He[ocpeA-

crBeHHO y lpaHIlqbI Cepl{H ,.Iialin'taila.

Mu 6yAeu cqu'ra'rb, qlo KoHI{eHTpaqHr sJTeKrpoHoB B xpolloc$epe

flB"rrrre'rcfi dlyrir<uuefi Bbtcorbi h. Bu4 sroil 6yHKullI'I Mo)I{Ho Hafira [I3 Ha-

6nro1e;g.uij ?IHTeHCgBHocrla Bblclrlrx tIJ'IeHoB cepaH Ea,rlnepa (xoropste

cBo6oLHbr or caMoo6paqenua) Bo BpeNItl sarNIeHHr. Cor,lacno 120), usny'
qeHr,re eAr4HHIlbI O6teilta B n-i4 IIIIHz4LI Cepufi 6alsl'repa 3a eA]'lHHIiy Bpe-

NieHH paBHo
in (lL) : in (0) e-an,

pAe p, cotnacHo Ha6JIIoA,eHuflM, paBHa 1.3'10 t cu-l; c Apyrol? cropoHbl ,

cornacHo Meuse,ly [20], ust Mox{eM Harlrcarb:

lI eC/IH IIpLIHflTf,, r{TO

or h, To

io(t): Ni(h).f ,(h),

oneKrpoHHafl reMrleparypa xpoMoc$eprr He saBl4cttr

N , (lL) : N, (0) e-et2 h (23)

Paccqaraena renepb, B KaKOII CTeIIeHLI eSQerrrznua LIOHI'I3aqI4fl sneK-
'r'poHHbrM yAapoM. Arousut? Ko30011UIeHr ngt,louleHl1fl C OCHOBHOIO

cocrotHlrq AJIfl BOAOpOAa paBeH

o, : {4 +: I: 6.3' 1s ,' (lr)u sI,{'.
3ll:i cnb'," \v,/

t{uc,ro [poueccoB Sorououizsaqua BoAopoAa B e,xHHHue o6beMa 3a

eAr.rHr.rqy BpeMeHH paBHo

!-4
m.-l {-e,(-''Hi (r)

7 a B ff^\dv
Nn Zqo, - No'\ 

=,-:]--- 
:4.27 '10e No
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C apyroft croponhr, r{rrcJro npoqeccoB HoHugaqr{tl a/rexrpoHHbrM yAa-
poM B e,[,LIHI4rIe o6reua 3a eAr{HHly BpeMeHr.r paBHo

N o 2",- .,,1, i a (V)VctN", (ll)
vt

rpe tlN"-qpic,Io oJieKrponoB co cropocrflMri R HHrepBa.{e V, V + dV,
orpeAenrreMoe OopMynoli MarcneJrfia, 6 (V) -e@@exrunr,roe ceqeHue Ho-
HHsaTIHH onexrpoHHbrM yAapoM.'leoperiluecxoe 3rrarreHue o(V) MolKHo

[o./ryq[Tb /rurub B 6opuoncxol,t npu,inuxeu:aH, T. e. A/rfl oqeHb 6onturux
cxopocrerl yAapsrcuero gnerrpoHa. B or.[l,t.{tae or r{oponbr, ycnor]trfl [pH-
MeHxMocrr.r 6opHoncroro npu6ru>r<enurr Anfl BoAopoAa n xpouocQepe He

BbIIOTHqIOTCfl.

Cor,ryacuo oKcrrepr.rMeH't'aJrbHbiM AaHHbrM [14], o (V) nnn Ma,rbrx oHep-

rufi yAapnrorqero o./reKrpo"^ (ry<43 no.,ru')', Mox{er 6urr npe4-

CTAB.IICHO B BHAC:

o (v) :2.62.lt)ro ('y - x) "a,i ,\.
rAe X-oueptus Hor-rr.r3arrau al'or,ra BoAopoAa, rz :0.53.10 8 clr.- paAayc
uepaort 6opoacxofi op6arrr. flpoaurerpapoBaB Bbrpaxeur.re (II), lo,rryunnn

N n 2", -= N^. ),t, n,t,Vr1\ 
t' 

or, ( * + 2) . 2.67 . loto e**thr".o L " n,,l^ 
*,\Af" | -) -'",

Ta6,ry, tj coAep)Kur Bbrr{HC,'reHHoe orHolreHr^e Zcr f Z,p* lpu N r:i011 cM-3

A,rlfl pas,riuqgbrx :JHar{euufi, 7-o u 7".

Ta6;ruua 5

'\ r"

\
l0 000" i0 000"

4800.

5700"

62

0.t7

1.3 . 104

74

2.2 . 106

1226

\4s ra6n. 2 BaAHo, qro ocHoBr{brM MexaHugr{oM rzoHu3aqrr[ rtpu
7'r:20 000" qs,lsercfl o,rier{rposnuft yAap. A.rrg ga,usueiiureto HaM r{yxiHo
3Harb r(oHqeH'r'paqaro Hefirpa,rbHbrx al,oMoB BoAopoAa No. C$opMy/rupyeM
yc/roBue lroHu3auLloHHoro pasHoBecHa: B eAHHH(e o6t,eua ga eAr4HHrIy
BpeMeHH qacJro [poueccoB uoHllsaqufi a/rexrpoHHbIM yAapoM AoJr)r(Ho
6u'ls panuo qucny rpoueccoB pexonr6uHaqufi na BCe ypoBHr.{. 3@sexrua-

* Hanoltttnlu, qro npH 4 : 20 000' cpeJlHrl Te[,loBafl ogeprTfl gre1rpoHa paBHa
2.6 soatra.

7 }Ias. I{pLrMeroii acrpo(!u3. o6cepBar., r. lv 97



Hbre ceqeHHfl peKorvr6fiHauiiH

BH€ Ns Z"r: NrZr"n laer
Ha BCe ypoBHlI Moii(Ho Bsqrl H3 [81. Vc,,lo-

@

,,i ,X) e/. 
n t't 

" rt t {_ t:i(_ 1_n::k|,.)i

rVo(7,) :Nig(7"):N"
L07 ra$ e-l'lhr e k'l' T;t'

0.54 (24)
l1 - p (T")f T, '

tAe Be.rrr{qH[a p, cila6o SaBr4cffxlaq oT Ifl ec'tl oTHolUeHHe qHcra peKoM-
6ttla\Hit r{a Bo36yxtAeHlrble ypoBHrr K o6[{eNry r{Hcry perou6uuaqlifi.

Tetepr Mbr Mox(eM Harrrcarb ypaBHeHr.re flepe]{oca Arfl co6crBei{Hoto
ynbrpaQuo/reroBoro r.r3nyr{eHi.rfl x pouo cQepsr.

dI.,

E:-a.,Nnlu-t6r.

Pemeuue ororo ypaBHeHHfl 6y4er'

@ --a, o (T n),nfro "." o 
fc^

I^,(0,7,) : \ Ni(h) Y, (2,) e h

flonaras

-912h s -gt2he" :y;_|e' dlt:dy;

H Bbr[onHr4B HHrerprpoBaHHe, 6yaen

I 't (o , T") - 
Yv (?"') ff3o scc o 

'
B c.nyuae an (0, T,) -> *

: \', (7',) wZr\ u-* e-n' * (r 
') 

Nsx2ta ?-at': "" u 
sec 0 dr.

.)

e-912h dh

sec0 d.h:

(25)

(26a)

(266)

c./rofl,

BOAO-

9TOM,

'l', (1,') i cos 0

,r' T-'" (r/'1'') : zrlr,n:,-

[.nn 4pyroro [peAe,lbHoto cnyq afl, d^1 (0, 7' ,,) -> 0, ur,aeen

rim Iu (0, r") : YLt4!j".lar->o f!

3to, or{eB}rAHo, coorBerct'Byer c,rryqarc orrrr.iqeci{H ToHr{oto
qro ri Br.rLHo HerocpeAcrBeHHo Hs ypaBHenzrr (266).

3anaetuu, rrro Mbr He yquTbrBana rzoHagarlarc xpouocQepuoro
po4a co6craeuHor:i y,rrrpaQuo,reronofr paAuaquefi xpouocr!eptr. B
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6orree o6qeu c,ryqae BMec'ro npocroro ypaBHeHHs nepeuoca (3)

I,I VIETIJ CJ'IOX( HOC I'IHTETPA,IIbHO.AAO6CP CH UHAJIbHOC Y PABHCHI4C :

orN!.2r"* I\(o,Te) * 6".
* r f ,.(o-r,)'r1'-
""JJ- a' tN'Z"'

00

3ro ypaeueHue Mo)I{Ho pelxarb MeroAoM rIoc.IIeAoBareJIbHbIx ttpu1ttu'

xreuuft.
B nepBoM lpiz6ruxeHuu libr ue 6yAeu yql4rblBarb HoHH3yIouIero

neiiCrnur c06creeuHoro ynsrparfl{o,{eroBolo I.I3/IyqeIII4r. TorAa perleHLIeNI

ypaBrreHr{r repefloca 6yaer (26). I-lo.,lyqeHHoe I'10,7") Mo}KHo roAcraBl4'rl,

B 3HaMeuareJrb rrepBoro tLrIeHa npasofi qacru HHretpa,TbHo-;urrlSepeHlrla-

anbHoro ypaBHeHi.Ifl, IIpeBparIzB ero B o6stxuoeeHlloe ,nz00epenlrl4a;IbHoe
ypaBneHr.re. Peureuue ero Aaer B'ropoe upr6.nuxeuue pi r. A.

[,ra uurepecylorqeto Hac I'IHTepBa,rIa 3HaileHui't N, a Q iuoxuo orpa'
Hr.rqr.ITbcfl rIepBbIM npll6"auxeuueu.

flOAcrasfle B BblpaxeHlle (26a) SHaqeHl4.fl Bxo/I,flIIlHx ryAa BelHqHI],

6yaeu I4l{erb
ntl""l(, 

Fr,
1, ((),r") : 20.7 $'10 r' ' ' Zjl'^lu cos 0,

lfle v : v/vo.

IZHrerprpyn (28) ro qac'roraM, 6yaer'l I{r'lerb

| 10,Tn): Sr.,,U, 
T")d,v:4,.37.l}ttge-2xtttre 7!' v

'vo

,-15-6_1[' *!' ,1' *ll' (2e)

l,[,e x1 : hYo I ltT'n.

fIpexae qeM [pHBecru pe3yJlbrarbl nsiuucneuut2, saMeruM, tlro IIo

Ca1,,rOMy CMbICJIy Be,tla.IltIl3 Nrs OSHar{aeT I{OHIIeHTpailgIO 3/IeI(TpOHOB y

OCHoBaHr4rr xpOruOC$epbl, I(OTOpOe MbI OIIpeAeJIfiJlv KaK ty O6laCrr, CO'[-

He.IHOri aruOC$epU, fAe HaqI4HaeTCf aneepctln Ir. flpnnO4un'r ra6,rHqy

sHaqesufi Berurrag q(7',) u a',(0. T") Anfl pa3,IIHqHbIx v npz 0:g'

Ta6,rrr.rua 6

7,, 'o(re) | ,n", I atr.zr,r | ,,,.n"",
| '"'u"' o (2 vo)

dI,

-:_ds

6514eu

(27)

{28)

*{r+ u +4+?9' l- ' x,' xi ' xl

l0 000
15 000
20 000
25 000
30 000

630

0. 125
0 .02
0. 0065

:10 000
109
61

0.97
0.;11

17 000
63
OJ

0 .58
0.18

11 000
4tJ
22
0.35
0.ll

7 400
26

1.5
0 .23
0 .076

3 800
lc

0.77
0. 12
0.039
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t
flpu auuucile:H:au e,t Neo rroJro)i{eHo paBHhrM 5.1C10 cM 3. Msr rl.r4lzivr,

rrro rro,rrHafl HoH}IsauHff BoAopoAa B yCTOBHqX xpOiuOCd]epr,r Hacrylaer
upu 15000'<7,<20000'. flpu T,:25000" npe4no,,rojr(egrre o roN,r, q1s
o.,21 nepecraer BbrrroJrHflTbctr, Ll npr.t BbrrlHC,reHWH 1.r(0,Ir) ua4o llo,Tb-
3oBarbcfi o6u{eia Sopny.,rofi (26).

lloror y.rrbrpa6Izo/'re1'oBoro H3r5rqgs,r" xpox{ocrpepbr rrpLr a, ) 1

paBeH

S.,, (f')

[Ipu a1( I

!., (0, T,) cos 0 sin 0rl0

S, (f,) : 2nYv (4) N;,, + .

2n nl2

:Sr*S
00

p' (T,)'"'"
(30)

(30a)

(3t1

B nponnexy'r'orrHoNi cnyqae (uro aueer Mecro lns 25 000" < 7', < 30 000')
ror{Hoe sHarreHue & (fr) Becr,Ma rpoMo3Ar{r.rM o6pasou Bbrpaxaercfl rrepe3

14 ETe rpanbgo-lora pa rp u Hr{ ecxne 6}rrrxur.l il. Or a g r,r sa ercrr, rlro & = 
11, (0, T r).

flpuaogrzlr ra6nuryy sHaqeHNri noroKa co6crseHHoro y.ntrpaQuo,uero-
Boro Iz3.[yqeHHt xpoMocSeprr c rracrorar,ru, 6o,rburaur.r, Lrel,r v0.

T a6 tu\a 7

re 
| "t(-*.-) | s- -#T*r

10 000"

r5 000

20 000

25 000

I.3.10-4
10

4900

29 600

0.108

0 .65

tr4s 'ra6t. 7 suguo, qro trpt] 7): 15 000' ro1ot{ r,.rytrpa$uo,,le1oBoro
co6creeHuoro H3ryrreHug xpoproc$epu ueur,rue, qel{ ,,rr.rIaFrKoBCKHr.i" ro-
rox or rforoc$epr,r npw To:5700". 3nauur, I{a3a/'Iocb 6ut, uueepcHtt 7'"

a xpouocSepe rputsoAr.rr K yMeHbrueHr.{rc rroror(fl. Pesy"rlrar tpusu-
IICCI(H 

'IBHO 
HCIPABI,IJIEH, H I{bI AO/IX(H},I PACKPI,ITb 9TOT NSPAAOKC.

!,e,ro n roM, r{To BCe riatttr.r Bbrqac.rreHr.rfl cyirlg6ilsgnro 6r:llrpora,rucr,
Ha rrpeArlo;ro)I(eHliu, qro Bo ncefi xporaocQepe uoHr.r3arlnfl iloAopoAa o[peAe-
/rfle'r'cfl e.[er{rpoHHbIMH yAapaMu. tr4etyuei{He npaxor,r.rr ri HaM c yponueii ,

Anfl Koropr,rx orrrzrrecKarr roJlrqa 
"u, 

( 2 *. Mu HafiAenr r{oHrIeHTparILrro

cso6oAHbIx SneKrpoHoB Na1 ria ypoBHe, /lrtr Koropofo ,u,:2. 14ueelr
yc,rloBHe:

ey Nerl lT")zl9 :2; N er: * L, 
* (r,)

* v, - Heroropaa e(l$erruBlrafl qacrora. Nloxgo [plirrnTrr, rrro v1 : l.] vo.
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fTpvt 7,, paBHoM 104, 1^5.10{ s 2.10a rpa4., N, coorBerc'tBeuHo paBHa

4.8.i06, 1.28.10!' u 2.3.1010 cM 3.

Coneprueuuo scHo (ra6.rr. 5), uro tpu Tr:15000o u rpu roiibro qro

loJyqeHHoM Ner, Z"rf Zqo, ( 1. C.reaoBarerbHo, 34ecb 6yaer peant'r3oBaH

cryqafi, paccllarpuBaeutHricfl 3. P. Mycre/IeM' R y,'IorpaQuo.[eroBoe I'{3ryqe-

HHe CorHr,a 6y4er coorBercrBoBa'r'b oQQerrusnofi r'e*ineparype 7'arptp .Taralt
o6pasou npu f" < 15000" ltaura cxeMa sB/Iserctl BHyrpeHHe riporuBo-
peunaofi; noa'roNry H npHBeAeHHbIe B ra6* 7 :uaueuua 56, coorBercr-
B yrou1ue 7-0, pannoli i 0 000" u 15 000", Aorttcsrt 6u'rr, or'6poiueuu KaK

$urrunuue.
Ho conepueuHo Hr{aqe o6cronr AeJIo, ec,Tll Tn)>>-24000'. Tor.qa ycJlo-

swe Z".rf Z,no, ) I BIiIIO.rIHflerCrt B rloAaB/Itlrctu,e 6onrureii qacrl{ xpoMo-

crlep;i, ,[,,,ra r{oropoii "(2. C,te4c.,nare/'lbHo, TaKatl g,reKTpoHHaff TeilIIIe-
parypa eepxneri xpoMocQepbl Mo)I{eI' o6ecnequrr ua6,trc4aemuft (no uoHo-

c$epuuu 4aunsir'r) y,uslpaQno,rerosstli zs6blTox H3r'IyqeHLIfl Conuqa.
I-) AelicrrareJlbHocrll I-Ier HI.tKaKtax ocIIoBaHIZft yreepx4flTb, t1'1'9 ,rra*-

lpoHHarr reM rreparyp a ac e ii sepxuefi xporrtoc@epbi oAHHaxoBa. floauguuon y,

orAenbHbre o6aacru eepxueii xpotr,locSeprr (uanpnuep, xporuocQeputre

$arern, o6nacru ua4 6oluurrlMH rpylrfiartr nareu) o6,rya.u,arcr oneKrpoH-
Hoi2 reuneparypot?, 6o,lee sr,icot{otZ, qe}r,HopMzt.rbHble" xpouoc$epuue
o6;tacrx. Ilo oqeBuAHO, qro oro He MeHtIer ocHoBrloto Halrteto BIJBoAa:

lplr o/rerrporiuofi reMneparype orax xponroc@epnux o6pasosaHHia ttopsAKa
20 000"-25 000" oHH Aator Aoc'ralottHoe A,,rfl HoHr.r3arlfiLr sennoli arrrrocSepu
r{o,[a rrecrBo y,rrr,rpar]uo,rler o eoii eHe p i Hr.r,

Moxer Bosr-rxr{Hyrb Borrpoc, 6yaer ,rn o6"racrr, nepxuefi xpouoc(repu,
rAe 7', >.20000", coAepx(a'rb B ce6e ,(ocraroqsoe Ko,rlaqecrBo BoAopoAa,
q'i'o6r,r o6ecueqllrr ileo6xo4alroe AJrtr HoHI{sarr,LIH set'.tuolt aruocSepr,r
rio"[EqecrBo y,rrrpa$aolreroBoro H3JtyqgHHt, Ha g'rol Borlpoc ]lroryr or-
r:)errrlb roJIbro ira6,rroAenzg, g oco6eEHoc'r'la H3yqg6r" HHTeHc].IBHocrrr

paAr.ior.rsryr{euna Co,rnqa }ra caHTrsiMerpoBox{ Allana3olle.
IIa eo/rHe 3.2 clr ,paA?roreNineparypa" Co,ru(a paBr.ia 22000" l2ll.'lax xax orlTrzqecxal 'r'o/ruta ncerl xr.lpoHL'i AJrs aroro paAHoHgflyqeHIttl

(n upe4nonoxeHlzl{, riTo AJI;{ KopoHbI Tr: l0o) rp.',:2.5'1A-4, ro Ao.[tI
r(opoHbr s Ha6,rrc,qaelroM l)aAr4or.r3Jryqerruz 6y.u,er Ma,/ra.

f{eiicrnnre.lruo, ec,'tH I, == g,u (7'prr) - sa6lrcAaeuas I'lHreHCI{BHocrb

liail,Hoggnyqeuua Co.,ruqa, ro 61r4eu ax{erb cJrelyrcqee ypaBHeHr.re:

tr: fr 17p,r): ll, (npo,) e-"p.* + 1J, (f *op) [1 - e-'n.*1,

t'ae T,,. r( - OII'lUqeCI(atI TOJIula XO|)OHi,l A,ilfl CaHTI4M€TpOBOIO IiSJIyqeHI{fl.
'lar< KaK B pe.rer2-4rxuncoecxor2 o6"rracrl.i fl.rraHr(oBcran ipyui<r1na 6yaer
Br(7) . T, ro HerrocpeACrBeHHo 6y4em rzMerb

Tpar.: I*po, * T *sptp, *1

ol'KyAa l.pom:20000'.
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l4rau, o/reKrpoHHafl reMleparypa rofr qacrr{ nepxueii xpor,rocSepu, l.rs

roropofi K HaM [paxoArrr paAuor.r3ryqenae, 6yAer paBHa 20 000". Ho ero
6yayT re rlacrr{ nepxueri xponrocQepbr, A,/rfl r{oropbrx orrrnrrecKafl ro.[ua
4,,rn (pa4uoas,ryveuNa) 6y,uer ue 6o,rsure AByx. 3anuurelr 3ro ycr'roBHe

6

oo,o 1,r,) \ ultnl d.h :2,
ho

rAe io^oN)-paccquranuufi ua elr.rHnrly o6reir,ra xoeQQuuxeur [ouro-
xleHHff paAHoBo,rrH Cfl,rrbHo uoHr.tsoRaHHbrr{ tasoN,r (cvr. [22]). t{acreHno

6y4era lrMerb 4.o .: +, (L'#)'', ornyou as (A) ronyqr{Nr

N2(h) dh : 5.1027 .

Ouena4uo, Mbr [oJ,ryqtzrlr Hu]rcrutoto rpauarly HHTerpana: lroryr 6ln.l
5o,ryee r,ry6orre o6.lacrlr, rAe Tn:20000", Ho paAr.ror.r3,,ryqeHr.re orryr.a
r{e AoxoAHT.

Ec;ln 6rt aru BepxHHe c,,roa xpouoc$epbr r.rs,iryr{aJl}r, r(aK orr.r.fiqecKr.r-
ronrafi c,ror1, ro rtoT'oi{ y,rsrpa@aoJreror]oto H3ryrreHr.rr ua nepxuefi lpa-
Hru,e xpoMocQepu, cor"iracuo (6), (30a) H (A), 6u,r 6r,r paBeH

rF: (Y', * 4>'1) d't NZ(h) d.h:8000 epr/or2 cex.

B 4efic'r'eure,(bHocrH, 'l'ar{ r{aK onrr{qecr{afi r.o.uu1a (4nl v,rrrpa(xro,re-
roBoro ua,ny.leunl) 6yaer cpaBr-rprre/'rr,Ho BeJrrHKa. rroroK 6yIer., cot"[acHo
'r'a6ll. 7, paBer{ 4900 epr/cuz cex.

Mrt nugtilr, qro AaHHsre o6 rrHTeHCHBHocrr.r paAuor-r3,flyrreHur Co,,rurta
lprruoAflr r{ cyulecrBoBaHrrro B sr,rcoxoii xpouoccpepe c,.ioeR cTe:20000",
Mox{Hocrr, Koropbtx Brro"rrrre Aocraroqua, HTo6r,r o6ecriequrt 3eMHyro HoHo-
c qre py ua 6nlo4aeubrM r(o,rrurqecrB oM ynsrpaSao.[eroBoro rr3nyqgsqo. Aanr -

Heiiruue, 6onee AeTa/IbHbIe H peryJrflpHbre na6.trc4euuf paAHor.r3JryrreHpirr
Co,tuqa ria carrrr.IMerpoBoM ArzafiagoHe rroryr BbrrBarb Rpe]lreHHyro saBH-
crmrocrb rroror{a yirr,Tpa@uoneroBoro r.rs,rryqeHr.rrr Conuqa, HanpHMep, 3a-
Br.rcl,rlrocrb ol Sastt co,rgequoft Aerl'tetr,Hocrrl,

S 4. Ii.lIII,:IIIUE ;liiUCltHOIO IIIIJIyTIEItIIJL ItOPOEIbI tI XPONOCq)EPLI
II A PA i] JII,tqI{bTB IIO HO OONPTII,III CJIOtr,I

Ha @ur. 3,rz npuee4eua (cxeualuuecxu) saBr{cprMocrb flolor{a y/rbrpe-
cpuonerosolo H3nyqenlan co,rrueqsori KopoHbr or oHeptHH (to'r'oHon. flo
ocx a6cqucc or/roxeHhr oHeptHH 'frnrouon, Bbrpa)r{eHubre B gner{Tpou-

Bo,[r,'[ax. Atta KopoHbr T " lrpuHrrra paeuoii 106'. 3anreuare.truo, qro
B[.rlorb Ao hv : 100 eorrr riF., c,ra6o 3aBucrrr 01' qacrorbr v. Cxa-
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qox fipu ht: 13.5 Bo.rrbra o6-bffcHrrercfl ,BKJrroqeHr.reM" r.rgnyrreHHfl nptt
saxBarax oJreKrpoHoB Ha nepBbrii yporeur aroMa BoAopoAa, a [ppr
Itv : 54 BonbraM - lr3/ryqeHr{eM rrpra 3axBarax Ha uepnurl ypoBeHb
He II. Or,u,e,,Iruue tto.ilocL,r r.rgr'ryqeur.ifl npr.r 3HarreHr4rx hv nopflAr(a
coreH Bo./rbr o6'sscuslotcrr H3ryrleHHeM npr{ pexou6uuaqgflx r(opoHa.rrbgbrx
HoHoB (uera,rnoe, O, N u r. A.) c 3,rreKt.poHauu. Heo6xoAuMo 3aMerr.rrbr
qTO Ha 3TO I{efipepbtBHOe H3fi)rqeHr.re /{Onx(HO HaK,TaAbIBaTbCs AOBOIbIIO
,I llI{Oe MOHOXpOI{aTI4rteCi{Oe HSnyr{eHr.re, BO3HHKar0ulee, HarrpHMep, llpH

Qur, 3. a - 3aBr.rctrMocrb rroroxa y"lur.pa{uo,leroBoto lr3JrvqeHurr
r(oporrr,r or 3Heprtlr Qorouon, 6 - 3aBrrcHMocrb nolora y;rrrpa_
4)uo.,rc'roBoro H3JryqeHxr xpouoc(repr,r or grieptux tporou6n, a _
sa Buc HMocrb noroKa y.tsrparpuolerotsoro H3r,ry qeuan xpouocrf eptrrr xopoHbr or 3HeptltH r.fotor.ror

pe3oHaHCHbrx rrepexor,ax y Koporra,/rbrrbrx HorroB (Clr. nurue). 3ro lloHo-
xpoMaTr.rqecKoe r.r3,rlyqeHae Ha HaIxeft cxex{e He. o6o3Har{eHo.

Oilr. 3, 6 Lae'r 3aBHCaMocrb rroroxa y/rbrpa0lloJreroBoto r.rs.rryqeHBfl
xporiocoepbr or sHeprr.rH (torouon. 34ecE rl{flep60,,]flqecKr{e Iepexo.q,br
HecyuecrBeHHbr, rrooroMy r.rHreHcHBHocrb npr4 h\ < 13.5 Bo./rbra paBHa
ny.nlo (usi He yqrrrbrBaeM ,,xBocrsr" cepaii Ea,uruepa u flarueua). Kpunat
$ur. 3, 6 npeAcraB,rner (onarb-raKH cxeMarHrrecxa) o6qee ynbrpaolroJre-
roBoe H3nyr{eHae Co,rys[a 3a rpaHrrrlerl cepaa Jlaliuasa. IIpu ftv = 30 no.rrrr
r'rHreHCr,rBHocrH xpoMoc$epuor.i H r{opoHanbHor? c,raraIoIIIefi yJbrpaoxo.ne-
roBoro H3,ryqgsr" Co,tsqa paBHbr Apyr Apyry. IIpr /ev ) 30 Ro/rr,r Hs/ry-
rreHr4e onpeAe,rflerct r<opouofi; npu h,t {30 ro,rrr- xpoMocQepofi.

IIpx erou MbI He yr{HTbiBaeM MoHoxpo},rarqrrecKoe i{3,rryr{eHr4e KopoHbr.
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Ec.lu eto yqurbrBarb, ro y",rlrpa@uo,reroBoe LI3nyrIeHHe Co,ruua 6yaer
orpeAenrrbca r<opouofi npu IwS 15.9 eo,'rsra (.nwaut ), 776i\-Ne VIII).

V.rrr,rpa@aoJreroBoe H3J'ryqenxe xpouocr$etrlbr u KopoHbr, flperttAe Bcero,
noraAaer n cnoli Fr, 3Aecr, cor,TacHo Meccn n Eeftrcy [3], rotJrou{aio-
uIHMrl o.rreMeHraMn 6yayr N, u O I *. 3$QexrxBHoe cerreHr.re aroMapHoro
rcnc,'ropoAa AJrfl rrpoueccoe QorouoHl.i3aqun 6n,ro suqIlcneHo Earircou [3].
Oxasbrsaercrr, riro B [peAe,Tax 13.5 - 25 onerrpoH-BoJrr)T oHo BecbMa cna6o
SaBHCI{T OT qaCTOTL,r [roHr43y]Oqer0 H3JIyqeHHfl r.r MOir{e',r 6rrrr npaHrro
paBHIJM oo - 10-t7 cu2. I,lg SKcrrepir\ieHTa,{bHbrx AaHHr,Ix [3] c,reAyer, qrc)

g,ra N, e@Qerrueuoe ceqeHHe @oroxounsorlriz oN x 60 x 10-17 cl,r2, npu-
qCI{ 3ABHCHMOCTb OT IIACTOTbI HCHSBCCTHA.

llorox y,rrrpaSuo,{eroBoro Hs/'iyr{eHrls Co.uuqa Ha Her{oroporr ypoaue li
sel.rHor:r aruocQepu 6yler paBeu

S : S*e-xolsec z ! ni(h) dh, (32)

rAe, r(aK H paFrb[re, S- - 3saqesue lroro(a Ha rpaHuue sen{rrofi arMo-
c$epu, ru(h) *KoHrlenrpaql.Ifl rior,rlotqarcu1ax aroMoB (nroaeryn) AaHHofo
copra, 6; - coorBercrByroul,ee a@serruruoe ceqeHrze sororouusaquu,
z -.- SeHr.rrHoe paccroflHlle.

flo,rox{rlr, uro aruocSepa HaxoALIrcr B KoHBer(THBHor\{ paBi{oBecr.iu

T. e. npOnOpqHH pa3./I[qHbIX 3,'Ie]IeHrOB IIa pa3/IIIr{HLlx ypOBHtIx OAHHa-

r(oBbl. 3to yc.norue, [oBLrAtrMoMy, Bblrlo/iHlercn s ge[4Horl arnroc{epe.
Ilycrs, Aa./ree, flJrorHocrb arrvrocQepbr (ruex4y AByr{s Her(oropbrMu ypoB-
unuu) orrpeAe/Iae'rcs 6aponerpuuecrorl @opu5,n661

tti \h) : nl e-htn ,

r4e H-,,Bbrcora oAHopo,u,Hofi arrroc@epH". Tot4a

S : S- ,- suc:l1! 
'i) ", " "ln : Soc 

sec: ' , (32;r i

,[,nn cror F, H :7.106 (,rerou), ru:Zn() x 1010 cM-3. Cne4osare"uruo,
oflrr{qecr{as ronula oroto c.rlof ,4JIfl H3,IIyrIeHHfl c aueprueii Sorouor
6o.nrrue 15.5 sorrra (ern Sorourr 6y4yr fiotnoqarbcfi ror{rli BCeMr co-
crarlJrflrouruun armoc@epbl Ha 3TI4x nricorax) c:0.7. [lpu z .: 30", npu'
MepHo, 450/o usnyuesug Co.ryuila e oloii o6,tacru cneKrpa npofi4et r{epe3

caofi Fr. t{ro racaercg Hs,rlyrleHwst s ct6tacru i3.5- 15.5 polsra, ro oHo

6yaer [ot./Ioqitrbcl, B ocHoBI-IotvI, aro[IapnblM xl{c,lopoAoM. Ecnil oruo-
caTe.rlbnoe o6u.rue KHc,'IopoAa I{ aSora ral{oe }Ke, xax H y rloBepxgocrlI

3enull, ro (c yueroM .u,Hccol{Haqarl Or) oruouenl{e 
^+^ 

= +. Onru-

* Meccu yra3r,rBaer, qro B eroM cJloe norJlotrlart 6ylyr eqe O II rr O III, o,u,naxo

gTO Upe[CTaBJIfleTCfl IIaM BeCLIlla C0MI]HTe!'IbIIL,INI, yqllTblBafi H]ITITO)I(I-IyI0 KOHUeHTpaqfiIo

I{o}IoB Kl{cnopoAa, BO BCril(olrl c.rlJ'qae, He npeBblualoufyro Nr, r. e. 106 clt-3.
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qecKar ro.rrrla cJrorr F2 B oroii qacrH cflexlpa 6yAer, ilpHMepHo, 0.23 u
770f o uanyuenun npoiiAer rrepe3 c,rorl F-, B Huxe,{ex(a[trie cJlor{.

Taxuu o6pasou, c,,roeM F, 6y4er rouroxdeHo (npunrepHo) 0.63.0.23 +
+ 0.37.0.55 : 0.35 BCero y,Tbrpa$Ho,rreroBoro I.I3,TyrIeHr.ra xpor,rocQeprr,
rar xax 630/o r.rs.rlyqeHlzs xponioccpepu (npu T":20 000') "texnr B zI{-
repBane 13.5 - 15.5 no;Isra.

Maxcuuyu HoHH3aulrH B cr,reAyrorqeM cJroe F, o6ycnoaleu Soroxouu-
saqNefi aroMapFroro Kl.rc/'ropoAa. Ens aroro c,,rofl H: 1.5.10c clr,
n:2.1011 cM-3 , t a 1,3ror c.toli, cJle.qoBare,{bHo, [ot.[orur ouono 67of o

H3"rryrleHlifl B HHTepBane 13.5 - 15.5 BoJrbra, flo[aBrxero B Hero r.r3 Bbrrrre-

nelraiqero c,ron Fr. C,reAosarer\,Ho, 3f 
a Lrgryqenrar xponroc@epr,r B EHTep-

eare 13.5 - 15.5 Bo,rrbra 6yaer IrornoueHo [pH flpoxo]r(Aeriux c,roee, p,
u Fr. Xp.onroc$epnoe H3rryqeHlze t: ht) i5.5 soarrat'' 6y.4er ro,rrHocrbro
[or,rrorrleHo B orr.rx cnosx. Vqarstsas lreAocrarorrHocrb Ha]ljux sHaHHr?

o HeKoropbrx xapaKrepr.rcruxax c,,roeB F, a F1 (uauprzuep, A,o cr4x trop
sB,rrflercrr cI]opHbIM BoIIpoc o [/'rorHocrz uer.lrpa"rrrHbrx qac'rHu n c.roe Fr),
MbI AOIX(HbI peCCMaTpHBaTb 3TrA paclre',fbr ./rHrrrb KitK opr.reHTapoBoqHbre.
Moxno cqurarb, q'r'o BCfl xpoMoc$epHari paAr.raqr,rfl :Ja lpaHuqefi cepur.r

,rlalvrnasa (annors Io oueprar4 cporouon B0 - 90 eo,rrtr) trorroutaercrr cJrofi-
uu F, r4 F, *{'.

I(pyrulr rroHu3arol)or,{ cJroeB tr 6y4er }r(ecrKoe .MouoxpoMarariecKoe
rlaJryqeHae Kopoubr B pe3oHaHcsrtx .rynriusx Nc VIII lr A4g X. Kax 6u.ryo
rroRa3aHo B l<oHrl,e $ 2, uureucr.rBHocl'b ororo H3,nyqerrun Brro,lrHe Aocra-
ror{Ha A,rlfl o6pa:onauriq Ha6nioAaeraor? nonE3aUfir.r B c,rroflx F. IIerxo
IIoffa3arb, rITo [pI.{MepHo rro/ToBrrr]a H3,rryqeHkrtl B Jrzrtutrx ^1, 776 -t (Ne VIil)
u I6254(Mg X) 6yaer ror.roqeHa cr,roeM F, a [o.ironuua c,roerr Fr.

tlro xacae'rcg xecrxoia KopoHa,rrbrr(titr papuarywu, To B cuJry roto, ql'o
ee lrHreHCHBHocl'b B r.rHTepBa/re i3.5 < /zv { 100 Bo/rrbr cpatsHr.rre./rbrro
cna6o BaBzclIT or qacrolr,r, ona 6y4er rrornoularbcrr Ha ca[.{brx pasJrurrrHbix

* Ho lteHrure 80-90 ro,rtrT (cu. rrrulic). Brpouelr rrrrroiilreclroii parliaurlr xpoMo-
cQepa npamr{qectrri ne u3.rr5,qaer.

** Her:iasuo o6uapl,xeHnoe npti riccirelol;aHulr cBerrerrrrn rroqHoro He6a secblra riHrer;-
cHBHoe IiHrppaKpacrroe H3Jryqerrue f25], nosrr,tolrHo, yt<a3brBaer, qro B Bbrcoti1rx cJtorrx
seMuoii arx{ocQeptr a3ol iilrccoqur.rllyelcri. Llncoru cBerreHHs HoqHoto ue6a coornerc'r-
ByrcT cJloro F rr sbture. Ec,r6 s c,roc Ir, a3or IloJrHocrr,ro JirlccorluupoBalr, To c,reua o6pa-
3oBaHlrq 3Toro cJrofl, [pc'AJro)r(cugaq Mcccn, [or)r(rra 6urr, rrgmegesa. Rlrer:'ro Monery.)rap-
IIOIO a30Ta, OCHOBHT,T\,1 ,,[OCraBUluXOl'r' CnO60lUl,rX 3Ier{rpo[On 6yilcr aToMapHbr!'r a30T

(IIoreHrIuaJr Hor.rri3arlurl - 14,48 no,nsla). KoeOcpnur.ieur Henpepr,rBr{oro ttorJ]oxleniirl aro-
iuapnoro a3ora Bbrquc,{eu Esiircou t23]. B npcleJrax 1,1,.4-8-27 notnr oH oqeHb MeliJrerruo
y6unaer c pocroM qacrorbr r{orrn3rpyrouero ri3J}u€unf o'r 3rraqenr.rfl 2.2'10--)7 c*tz y
rpalrr{ubr flornonleHr.rq. Bu.rr.rc,qeslrl [or(a3brBaroT, qTo rrpH 7i] xpor'loc(pepbr, paniloii
20 000" 440 lo ee u3nyr{eHrirr 6yJicr coornercrBoBalb sueprrri, r}2o'rouon or 13.5 Jio 14.48

Bo,'rbra. Torna c trpnrrrrrrn[-rk Bbrrr,,e xapar(Teprrcri{Ka[,ru c,roR F, rror'ryqui\'1, uTo i300/o rrs.rry-
qeHlIfl xpoMocQepr,r ,,sacrpflHer" B c,roe F2. A,ag roro qro6u o6r,lcnrrrb na.irlrrrHe ruar<cr4-

MYMa HOHr,l3aUr.ilr B 3TOnl CAOe, Hy)l{HO I(O[yCTuTb, rrTO r(OH(eHTpaUkirr aTO],{OB a3OTa rl
srol{ cJtoe nopqAl(a 1010clt-3, rrro BflorHe npanTlorro,tio6no. Marclzivylr r.tonn3artnrr B c,Ie-
Ayrouer\r c,roe F,, ronper(HeMy o6yc,lor.leu aroMapribrNl r(HCJropolloM.
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ypoBHflx. Hanpuuep, H3,ryqeHr.re c euepruefi Sorouon 15.5 - 20 ener<lpon-
Bo,,ibr 6yaer norrox{eHo, B ocHoBHoM, B cnoe Fr, rnaBHblrvl o6pagoM,
Nronexy/raMr.i asora. I4s.uyueune c gHeprr.reri 13.5 - 15.5 e,rrerrpoH-BoJrbr
[or./rorr{Tcfl B cJroe F, arouapubrM Kr{c,ropoAoM.

!,.n4 roro qro6tt paccrlnrarb not,[oxleHl4e y,,rlrpacpraoJleroBoto n3/ry-
rreHnfl KopoHbI B Aua[asoHe 25 {ftv( 1000 Bo,Tbr, HyxHo, oareBr4AHo,

auarr xoe0(taqzeur rorJIoqeHIIs seusoti aruoc{eplt A.IIfl ororo HgryqeHufl.

!,.un peuenuq oroft sanaqa lIbI Irclo,Ilbsyervr oKCnepr,rMeHranbHbre AaH-
Hhre o IIOTJIOUIeHI,IH ],rflrKl{x peHTleHOBCt<ux ,ryuetl B Bo3l{yxe. IlO4po6uaa
cBOAr(a BCex LaHHbrx rrMeercfl n nouorpaszlr Kounrona - A,n,rucoHa [24] .

1'arr upaneAeHbr sHar{eur.ra paccqil-
raHHoro Ha eAr.rHr.ruy Maccbr xce$-
Suqueura ttot,/roil],eH]rfl Bo3r,yxa

A,rs 1 ,27 L<). < 68 A. C rpyrori
cropoHbr, r.Jrt o6aacrw 13.5<
{hu{25 eo,Tsr Nrbr Mo)r{eili rrpz-
Bulleqb HCIIOT'lbSOBaHHbIe Hai!II4 BbI-

rxe pe3yflbrarbr Bbrqlrcneuur? Mec-
crl u Eeiirca Nrrr aroluapHoro
Kr]cnopoAa.

Ha Sar. 4 npuse4eu rpa$ax,
Aarcrquir saBacr{}rocrr 1g o (iv) or
Ig (/zv), rae /zv -- eHeprus dtorona,
Bbrpax(eHHas B Bo.rrbrax, 6-a0-
QexrueHoe celreHue forououuaa-
IIHII, Bbrpa)KeHHOe B KBaAparHbrx
caHTH[{erpax. Llepurte KpyriotrKfl
n npaaofi qacru xpnnorl - oKc[epH-

NieHTii/Ibltbre SHarIeHllfl o, 6e,rtre e nepxueii ,[eaorl qacrr.r 
- BbIqac/IeHHbre

Mecca a Eefircou. B o6.ryaclu 6o,rturux euepruil Sorouoa (ltu}. 1000 noltr)
rorrKr{ xopouo ,[oir(arcfl ua rrpa]ryro. finn elofi qacrrz KpHBofi HMeer ]recro
3aBr.rcr4Moc'r'b o : const/v3, B cor,{acHH c reopueli Kpauepca. Aaree, e o6-
rracrlr 165 < ltv {270 Bo,rrbl' Mbr orrflrb (upu6,ruxeuHo) uueeu ry xe 3aBHcLr-

Mocrb. flynxrupou o6osuaqena 3Kcrpalonr4 poBauHafl r{prlBarr lgo.(/zv). Ona
6nas(a x lpruofi, [apar,r,'re,rrbr-rol:l lgo (hv), pm /zv] 1000 Bo"rrbr. I-leperN6
rpznotl npu hv x 270 Bo;rbl' oSsscusercr l'eM, qro 3Aecb HaLTHHaK)T HoHpr-

3oBaTbcfl BHyTpeHHr{e K o6o,rro.rxtr arorioB O u N. Taruu o6paso}r, A,ra
3aBrrcrillocln o(/z.v) B o6nacrr.r 50(/zv <-.270 Bor'rb't'6yae,ra HMelb glrflHpu-
qec(yrc cfopmy,ry:

(33)

'Ieuepr MbI Moxeft,{ flonyrtuTb 3aBHCHMocrb ollrxqecxoii ro,rqa c.rIos E
or qacrorhl flpoxoAfludero qepe3 Heto H3lryqeHnr. Lns aroro c,rorr

n.=6. 1012 cM-3, .H:1. 15.106 cu. Als ftv:100 Bo.rrF,r, .:16, A"ryn
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x(it)

Qlr. 4. 3$$erruruoe ceqeHlre fiorJroilIeuur
cBera seruHofi arvocQepofr r<ar rlryunuua

aHeprr.ru @orouon

o(rv): ffi .n,



Itv :765 BoJrbr, i :2, Atm hv:270 BoJIbr, r: 0.66, Atts, hv: 1000 BoJIbr,

" x'lr. C,reAosare,llHo, [poHHKaTb e crol? E MolyT ToJit,Ko rporouu c

auepraefi 6o,rysure 165 norrrr, qro coorBercrByer I < 75 A.

fIpN renrneparype oJIeKrpoHoB B I{opoue pasnorl 100", 4o,,lr Hs,'tyrleHlls

c ). < 75 a 6yaer cocraB,{fltt l5o/o or o6u,ero norora ynr,rpaQuo,uero-
Boro rasnyqeHaff KopoHbI sa tpaHlrqefi cepfiu Ilaftuasa. Ocra'ryr'uas qacrb

]Kecrxoto KopoHaJrbHoto I{g/IyqeHlrr{ ,,3acrpfneru s Bblilrenexax{Hx c,[orlx
seuuort aruoc(repr,r. flpu I, t<oponu panuor:i 1400000', B c,Iloe E 6yler
llo r,{o ueHo 20o/n,,ue.npeprtnuo lo u LI3/Iy qe HLIfl KopoHr,I.

E,'laro4apn csoeo6pasuott saBHcHMocru xoerlSuIIHeHra trot,[ou]eHHrI
BosAyxa or qacrorbl }IotlHgylol]Iero H3./IyrIeHHfl, Bblpaxarcqeficr n rou,
q'ro A/rfl 13.5</zr(80 Bo"&r,r oH npaKTI..It{ecKI{ IlocrostIeH, a 3areM pe3Ko

rraAaer, rrro6F,r orrrrb crarE, rlorrrli roero-rHFIbtm s o6racru 165 ( /zv { 1000

Bo./rbr, or(aiJhrBaercrr Bo3Mor{Hulr o6pasoragl{e MaKcEMyMa HoHH3aIIHI,I 3eM-

nofi a'r,uoc$epr,r, coorBercrByloulero c.rtorc E.

V,rrrpa@Ho,rreroBoe H3,lyqgsru xopoHbI, o6ycnon,reaHoe MeraJlJiaMI'I,

ue,rrr.rKoM 6yaer rlor/Iofldeuo B c,rloe E z Haxe, eto HHTeHCHBHocTI (icitr
Mr,r BHAe,rrH nurre), xors !r r,reHblile, Ho cpaBHIrMa c LIHTeI{c[BHocTbIo

I4s fioprvry.n (13) n (i5) u ra6.rr. 1 BI{AIIo, llro rorol( KopoHarlbHoro
(,,eo4opo4ttoro" H,,re,{fieBoro") yntrpa$ao,'IeroBoto Hg.IIyr{eHIafl s 3-4
pa3a rrpeBbrrlaeT r(oJrHqecTBo y,rrrpacpuo,rerosoii oHepluE, seo6xoAtluoit
4rn o6pasoBarrr{fl c.[orl E (n npe4uoloxteHHH, qro Ha o6pasoeauue oAHoro
Horra B oroM cJroe Hyx(Ho 16 no,trr). Cneiloearerlso, ra qacrb oroto
tto'roxa, Koropaa rrpoHHKHer n croii E, Mox{er o6,laAa'rt .(ocraroLlHbtvl
r(o,'rnrrecrBotlr oHeprllu, qro6r,r o6pasonarr rau na6rroAaeMylo uoHugaIIuIo.

3alreruu, rITo ral{ I{aI{ HorllrallpytonI4e $orourr o6laAarcr RecbMa 6o"nruroft
aneprueli (6o,urrueri 165 no"rltr), ro Soroe.nerrponu Ao.II)KIIbI o6,taAars
l ar)r(e Becblra 6o,rruoli aueprueri. Ilpu coy4apeHHsx ouu 6yAyr LIoHHso-

BarE, MoJIeKynu. Mrt Mo)i{eM cqlrrarb, tITo ocHoRHoe quc,'io uouon o6pa-
3yercfl HMerrHo arHN{rr Soroa,'IexrpoHaMH. Taxuu o6paeoni, oAIlH rtepBHr{-

ruuii r<oporra,nuuufi folou Mo)r{er o6pasorart Aect{rb H 6o,ree rtap I4oHoB.

Ba,rr,4uai.rep [26] rroKa3a,I, q1'o xoA I.{otIa3aIlHH B cJloe E Bo BpeMr
r:lr.l'r'r1,{eHHfr orrpeAenflel'crr re/rHotpaQuuecxul,l pacnpeAenel'lHeM I{opoHanb-
Hnx 4era,rrefi. O4uaxo Heo6xoAauu Aa,nsrleiirrue pa6oru B srorl Htl

IIpaBneHHr.r.

Pesrovrzpyx, c/IeAye'r cKagarb, r{ro HoIII,t3atit{tt croee F o6yc.ton,rena
x1;orrocSepHbrM r.r3/Tyr{eHue}i sa rpaHgqeli cepuu Jlaliuaua. 3to us"rty.1g1114g

Bo3rruKaer BCneACrB14e eucoxoii xuse'r'uqecxoft TeMtreparypIJI eepxueti
xpouoc@epbr, Ha qro IreflocpeACrBeHHo yKa3bIBalor na6,tto4eux-fl paAHo-

H3,rryqggplo Co,ruu,a Ha callrur/ierpoBoM AI{auB3oHe.

1(poue 'roro, )r(ecrr(oe H3nyqeHr4e riopoHLI B pe3onaHct{HX Jrutlrttx
Ne VIII ().776 A) u Mg X ()' 625 A) rarxte lroir<er no.m{ocrblo o6ancszrr
sa6nroAaenyro LIOHT.{3aqHIo B grr.tx c/Ioflx, ec./rl,I TorTbKo coorBercTByloul,tle
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cra4ur4 HoHH3auriH HeoHa a MarHufl BcTpeqarorcfl B KopoHe AocraToLrHO
I{ACTO, IITO BCCbMA BCPO'1TIIO.

)Kecrr<oe KopoHa"rrbHoe H3"[yqeH?re, rzr{ercqee ueupepuauurl ctreKTp
(), < 7i a) n o6yc.rroB.ireuHoe HaxoAsrrlliNrHCtr B KopoHe re,{aerr, BoAopo-
AOM, a TaH)Ke MeTaJ'I/IaMH, fB,'IfleTCrI O'TBeTCTBeHFTbII'r 3a O6pasoaauiie
cnos E.

tlro xacaercg c,rrofl D, To HeKoropbre BoslroirHbre Mexaslrsr{br eto
o6pasosauur 6y4yr o6cyx<4enu B c/reAyroue,ii naparpa$e.

s 6. ISPItTltqI]cIt,i,,IE S.tuErI-\HI,tJt IIO tlotl0Alr Cyil{EU'l,B}rr0IIIl{x THOI'till
I]O{}EI1;TA AI,TJIITIIA}ITEPIT IT }IHX,\.HI,II]}I IIOfII{s,TIIIIIT C JIO'I D

SQ$exrona [u,runAxepa Ha3brBaercrr Bt{e3attHoe, pe3r(oe yBer}.rr{eH?re
HoHVZaL].xLt B cnoe D, ua6,rrc4aelroe oAr-roBpet{eHr{o Ha 6o,,rrureiir qacrr.t

ocBerrder{Hoii Co"risuenr rroBepxHoc'r'u 3er.rnu, B/,re(yqee sa co6oli cu,rusel)r-
ruee HapyureHue paAuocBfl3r.r Ha Koporxr.rx BoJrHax (i nopa4xa 20 lr).
Zrteercg BecbMa recl{afl cBfl3b Me}I{Ay orHM JrB,TeHr.ieM r.r lloriBJle}Iue}r Ha

Conuqe rax Ha3r,rBaeMbrx ,,r.r3BeprrieHxri". Ba,ru4uaiiep [27) noyasa,[, q.ro

rc aac d o u y Bo3M yu{e Fr v lo ao uocQe p bt Bbrul eon l,lcaFrHoto'rl,tra co orBercrByel
norrB,rreHrre sa co,ruqe r{3Bep)r(eHHfi. o6parnoro coorHoilleHHfl, oAHar{o,
He cyiqecrnyer, Couacuo !.xuoeaue.rim [28], Har{nyquyro r<oppenlrlurc
o6uapyxuram Hr{reHCHBHbre r.i [porrxenHhre u3Bep;r(eHprfl. IIo 13alr,;1-
uafiepy, 4i)o/o uaeeplreuHu, !r\,Ierou{[Ix tIr{reHCaBHocrl K,,racci},,3,,, cortpo-
BoxAalorcs Holrocd)epLrbrMr.r Bo3Myu1eHrlrrlrla. I.tn u3BepxeHr.ifi i;,raccoB
u2" lt ,,1 " xoppe"taqaa 3Haqlrre,rtbuo xyxe - coorBel.cl.BeHHo 14 u :)o/o.

Bpeua , paccacLdnaHr.tfl " BosMyrr\eHna (us-sa rrpoueccoB pexou6asaiiari
u rIp.)-[oprlAria 20-30 r,rus. 3al,ieqare,TbHo, rrro Bo r]pe]rr go3rlyx{euflr{
c",tcls D BbIIIIeirIexauIHe Ho Hocoepnbie c,ToII ocrarorcfl rli)arirr.rqecKrr HeBo3-
Mylr{eHH },IMU.

B ceoe speua 6r,r,ra rrpeAJroxeHr,I ABe reopEra or.oto atsjrer.rurr. Co-
r.IIacuo Byaurfy u [etutl,ulury [22) lzoHH3\/rorrIHM aleH'loiu rrBirrrercfl cL),/r-

HeqHoe risryqeHxe B Axana3oHe 2200-280C ,r.
flpoHuran B geN,rH);ro arnrocSepy ila r,ry6au1/, coorBercrnyrcuyrc clorc D

(nr'rcora r{aA fioBepxHocrbro 3elr,ur 70-80 ru), ouo uoHH3yer rar,r osorr.
l(o erNx Bbrcor yr<a3aHHoe rzgryqeHue cyurecrBeHHoro rrorJrorqeHfifl iie
LrcnbrrllBaer, Tat{ KaK B BbIuleJ,re)riaur.{x c"{oqx a'r.uoctpepu i(oH rreHTpaqilf
o30Ha BecbMa I{a,'ta.

oAsarro gra reoplifl r're BbrAepr(HBrer r{pu'lirxr{. i3o-repnurx, coBel)merr^
Ho tle rcel{ x{exaHII3M }roHI{3aullH o3or{a r(tsa}iratir{'i'aroi:l ria,roii gneplaH
(4.4--5.6 no,,ltra). Bo-nlopr,rx (r.r ero flB,,rflercfl peruaroulr.rx,l Aor{a3are,/rb-
crBo\,r Hecocl'oflre/'rblrocrli eroii reopHr.r), o3oH Ha 'far(Hx 6o.ttrunx Bbrcorax
orcyrcrByer. cor',racuo reopi{H Hen,rteua, KoHqei{Tparlkfl oSoHa Ao/ririHa
6ucrpo y6r,rrars Bbrrrre ypoBnfl, rAe oHa araricliMaJrrrsa. Coi.aacHo or{cile-
puNreHra,'rbHbrM HCC,IIeAoBaHHgri Oa6plr, Pereuepa u Ap., r{aKCHM)/ir rrpo-
ueHTr{oto coAeplr(aHUs o3or{a Haxo/Ii.r1.r.tfl l{a BbICol'e lj5 Xr,r, a i\{aKCr.r}{y}r
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a6coflrorHofi u"rro'rnocrlr - Ha Bbrcore 22 rlr [301. He4aeuo no,ryueunuri
npl,t rioMor]tr4 pear(rrzBHoro cHapflAa V2 na Br,rcol'e 55 xn crrexrp Co",ruqa
IlpocrLlpael'cg Ao 2100;\. Sruu calrul{ Aoxagano, r{ro rra 6ontruux Bbrco-
TaX 3aMeTHOfO I(O,]II4tIeCTBa O3OHa He IliMeeTCfl.

Hau6o,rsuuM pacfll]ocrpaHeHueM cefiqac noJrr,syercs reopul Maplu-
ua [31]. Cor.racso eror? reopuH, rrprrrrr.rHa BHe3arrHoro yBenur{eHHrr HoHr4-

3AIII,IH B C,IIOC * 3'I'O ,,BCII,'IECi{.. H3JiYqggg" B JIHHHH L, EO BPEMfl COJIHEII-
Horo H3BepNesi.lr. Kax _vr(a3anr,r 9eur.reu H llparic [32], Aar.rHa BoJrHbt

L. {1215.69 A) oecrua 1nusxa r{ AJrLrHe Bo,'rur,r lrr4+r4t, Bo3Fruraroqert npz
repexoAe 1S 

- 
1P aroMaprofo Krlcropo/(a (). : 1216.3 A). Pasnurla lex(r.rr

B IPEAE,IIAX rrlfiPllHI,I JIT4TIUU LO. CICAONATCJIrI.IO, ATONI KI'IC/IOPOAA 61rgcr
,pe3oHr.rpoBarb" Ha oro H3,[yqesue. Cor.liacHo Mapruuy, 6y4yux B Bo3-
6yxcAenuor,r cocrorHrrn tP, aroli r{flc,ropoAa, croJrKHyBurHCb c nro6ori
qacrHrleii, o6,ra.[aroIIIeri npor.iseo.nsuofi euepruett, Molr{er Ho}:IHgoBarbcfl
(u6o yponenr, 1P pac[o"[oxes sa 0.75 BoJrbra BbLLLLe HaaHrzsmero yposHs
r4oHu3ar{ulr aToMa xuc,rropo4a),

/lnn aroro ltpoqecca Heo6xo4ulro, qlo6u qacrora coyAapennfi 6ur.ra
6o,,rrure, qeri Bepofl'I'Hocrb crIoHTaHHoto rrepexoAa 1P 

- 
1S, qro, lto

MHeHHro Mapraua, KaK pas HMeer Mecro r cloe D *.
O4uaro sra 'reopr.rr rar{)r(e ue cso6ogua or prrAa cepbe3nbrx BoBpa)Ke-

nuil. IipexAe Bceto, BlrshrBaer coNrHeHHe npucyrcrBHe aroMapHoro KHC.[o-
poAa Ha raxax cpaBr{HTei'rbuo ue6o.nsurxx Bbrco'tax.

Cornacso Ma:rynrgapy [33], KnctopoA, Ar.rccorruHpyercfl B o6racrH
130< h<170 Kru. B5rn6Q n fieuuuur HaxoAflr, qro KHC,ropoA Ar.rccoqlrn-
pyercfl Br,r[re i00 ru. OAHaro ororrr{are,/rbr]o oror Borrpoc eue He Bbrflc-
Heu. Hanpuuep, t{eumeu [30] nunrer: ,,reopHfl He Aaer roto HH)r{Heto
ypoBHr, Ira I{oropoN,r Aaccorlr4ar1an (xuc,rropo/(a) crauoaHrcr rroriru rroJrnorl",
Cart LlenueH, oAItaKo, cqHTaer, rrro oror ypoBeHb LoJi)KeH 6um pacrro-
Jloxefl Br,rrlre 100 xu HaA floBepxHocrL,ro Sennu. Bolsurrzucteo reo$usr-
rioB Aep)r(Irrcfl Toro lrueLrnrr, qro Ha Bbrcorax 70-80 rol Kr.rcnopoA eue
rre Ar.rccorlulrpyercfi. Ec,ru ero raK, To Nrbr LrMeeNr cepsesur,lr? apryMeHT
lrporilB TeopLrH Mapluua. Oxosqare,ryluurfi Br,]BoA B oTHolrreHr.Iu ypoBHfi

Arzccor(Haunu i{r.rcJropoAa s seMHoft arl,noc$epe x{oxHo 6y4er, c,rdeJrarb, ecna
yAacrcfl [oJ,ryrn4rb crrei(rp Consua c Bbrcorbr 70-80 xu (c L'arux Bbrcor
cneKTp yx<e 6tt.rt ilo,TyrleHr Ho [o rexHI{1IeCI{HM iIpt4q}il.raM, cBfgaHHbtM,
rroBlr/tnMo\ry, c nu6paurlfllru par{err,t, oKa3aiicri Hero4unn). Ec.rya npu
ororvr yAacrc,r cHrrrr, o6.ryacrt clexrpa 2000>i.> 1750 A (no,rloca tror.{o-
rtenHfl Pynre - lllyuana) u 1750>).> 1300 A (uenpepusnufi cuerrp,
ceflgaHHr,rrl c Soro4nccouuauprefi Or), l'o aro 6y4er oauaqarb, qro c,ryofi

ruoreKydrflpHoto l{lrcnopon,a,,ttpo614T('.
C npo6lemori Aaccoqaaqar KHCnopoAa e 3erlrHori aruoc@epe recHo

cBfl3aHo ocrloBHoe Ans reopua Mapraua AolyueHHe: qro L( HgnyqeHr.re

* Maprnu [oJIaraer qacrory
4arrabrM [4], qacro'ra coyAapeunfi

coyAapertrfi B cnoe D r.r:5.107 cex-1. flo Apyrqr\{
B sloM c.noe l0? cer-1 .
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flpgHr.{1raer B Cnort D. Ecnlt BIIrorb AO BbICor]rI 100 xu KI4CJIOpO/( I{e AHC-

coll\{llpyerc fl, 'to Lz tr3,rtyt1g11ra B cJrofi' D He n'onadem' 3ro HerlocpeA-

crBeHHo crreAyer Hs rra6oparopHblx Ilcc/IeAoBaHult Xonorz.l4a |2,1, roKa-

3aB[]eto, r{ro cJrofi BosAyxa ronlqlIHoii (npuuepno) B 0.1 cM npH

HopMa/rbHbrx TeMflepaType u AaBJIeHai.I [o,'IFiocTblo [olnoulaeT ]I3.llytig111'19

B o6nacrr 1200 A. Mex4y rer'I 3KBHBa,IIeHrHafl roxula arMocQepbl HaA

ypoBHer{ lr:80 r{M paBua, cot.riacHo [34], 26 cu (npu HopMa/lbHblx reNi-

rreparype lr Aar,reulrtt)'
B aroii o6,racru c,,eK'rpa r,roireKyJrflpnr,rfi asor ,,oti'Ioxraer oqeHb NIaflo.

TeCrraq CACTeNTa [OtJIOIqarcqI4X IIOJIOC, CBf3al{Hatl C nOS6yN4eHHeM MOJIe-

r(y,'rbr Nz, Haqr4Hae'r'cfl y i. : 1450 A r I'IAer Ao 1000 A. O4uaxo 3aMeraoe

rrOtJrOxIeHHe nacTynaeT JIHIIII TOrIa, KOIAa 6yLer npOligena 3l{BHBa,lIeHf-

r{afl ro,rr[ta Bo3Ayxa s 40 cnl (upu uoplra.IlbHblx yc,toeurx). Perualom,ttrt

l\ns Lu HsayrIeHIirI ffBJIflercfl llor"{ouleHLre cepllii AllQQysnrtx tioJIoc rlllC-

.rropoAa, Haqr{Hanu{Nxct )/ I : 1300 A H CXoAfluIIzxCfl K [peAeJI)r y

^ 
:, 1018 L (12.2 Bo,Ilbra - roreHIIHan HoHI{saul'lH 1\IoneI{y,Ibl KHCxopoAa)'

C.{Oli sOSAyXa B HeCKO,'IbKO AeCflTbIx MH/'IJII4 MeTpa ([pu HOp]Ial'lbl{bIX yCJIO-

Bltsx) MoxeT npO]I3BeCTH IIoJIHoe IiolJIoxIeHHe. CfieAoBa'reJlbHo, eCnI.{ HaA

CJTOeM D IiilClOpOA .4I..ICCO(IZHpOBaH, TO La H3JIyqeHI,Ie MOxeT IIpOHHKHv'l'b

B c/rori D.
!,,rn reOpult MaprUua BeCblvIa CyxIeCrBeHIlbIM sB,rlfleTCfl Ha,rlrql'ie B

cJroe D AOCTaTOqHOtO qHc./ia aToMoB I{HC,{OpOAa B BO36y)I{AeHHOM ueTa-

CTaOLI1bHOM COCTOflHHA 1S (uCxO4uOe COCTOTEIze lrpn u3,rlyqeHlll{ ge,resotl

rLtgLIr4. lo,IlflpHbIx cannrafi). I(aK uoxasa,llv IIoC.TIeAHI{e uCCJIeAoBaHflfl (s oCo-

6euuocrn axaA. B. l. OecesxoBa [35]), Bblcora cBeqeHHg Hor]Holo He6a

cyqecrBel{uo 6o.lrrue, r{eM c/lofl D. flnn rolo ']ro6H B c'rloe D 5u'ro

AOCTaTOTIHOe Kg7rutteCTBO aTONIOR I{l.{C,riOpOAa B COCTOflHI'I[ 1S, Hy]KHO,

qr<-i6r,l Kr.rCnOpOA 6un raM AHCCOUli14pOBaH. !,efiCrnurenr,HO, COl,laCHO

t{enueuy [35], o6pasoBaHr4e Bo36yx(AeHHbtx aroMoB KI.IC/IopoAa rpoHCxoAHr

rro cxeMe: o + o -l- o : o, * o'. c,[eAoealenbHo, paBHoBecHafi I{oHiIelIr-

patlux BO36yx{AeHHbIX al'O}IOB KI4CnOpOAa O' BeCL'NIa qyBCTBHTS.IIE,HbIN'l

06pasoM BaBHCIZT or CrereHll AI4gCOUI4aUI.IH K1lcilopoAa. Haxaxue Apyllle
MexaHH3MbI Bo36y1(AeHr.ta (uaupuuep, Heynpyllle Cro,Il6gosenlln) B yc,'Io-

Bl'lflx c/Iofl f) ne uoryr 6blrb cyl{ecrBeHHbIMI'I [pH o6pasonauua C)''

PeSrorrlapyt BCe HalUu tsO3paX{eHLIfl, CneAyeT CKa3arb, IITO TeOpuf

Mapruna x,tOr./Ia 6lt 6url npanu,tt,uOI:i, eCIr 6u ua Bblcorzlx 70--80 li'i
r(lrc/ropo,4, 6;i,r AuccoqHHpoBall'

trIs roro o6crotl't'e.IlbcrBa' qro escpexraauoe ceqeHlze cporououzsaqalz

\,IorTel{y,'lE[ (llcnopo4a HCK/IIoHI{1'e,IIbHo I\{4,1o (o : i0 20 
- 10 :1 cl'r2 [3])'

r,ro)KHo cAe"r1at.b r]peAiloJrox{eHue, qro lraKCHMyM IioHLI3allrlrI seMHoI? arx'Io-

csepu, coorBeTcrByroillifi c,[orc D, rror'ryqaercfl BCneACTBae {oronouusa-
L(HLr O. y ). == 1000 A ilar{l4Hae'lCfl HHTeHCHBHOe [OrnoxleHl4e CBera MO'Ie-

KynripHbi1{ a3oro}i (pu46eprosCKaf IIOC,'IeAoBaTe,TE,HoCTb IIO.[OC, CXOA9II]daf Cf

r{ rrpeA,eny y I:674 i\). Hecxo,rr,xo Aecflrblx nlll,rlr,IHMerpa Bo3lyxa IIpH

HOpMa/IbHbIX yCJIOBHtIx Aarcr IOJI]IOS [Ol.rIOUIeHHe. C,'IeAOBaTe"IbHO, IIOHH-
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3npoBarb 61r4er roJibxo y3r{afl tto,[ocra conuequoro crreKrpa 1000<)'<
< l01S A (rax rax I : 1018 A coorBercrByer roreHuua/ry r{oHusaurrur

MoJreKyJIhr I{uc/IopoAa -12,2 nonrra). 3ro us,rryueHr.re 6yAer rzcxoArzrb H3

coaHe'{Hofi SorocQepu. Buureyrasansoft no,[ocre coJruer]Hoto cler{rpa
rrrrrpaHoro s 18 a 6yler coorBercrBoBal'b rroroK Hll,[yqeHrzfl sa co.rynequoft
floBepxHocu rilro:460 epr/cu2 CeK., ecJrlr replrleparypy LIg,ryrIeHHf 0o-
'rocQepu rpuHarb panuori 57004, u 2.5 epr,lcM? ceK., ec,rru TeMrepa'rypa.
r.r3,ryqegus paBHa 4800'. florox Ha lpaHarle ser,rnofi arnrocrlepu 6yAer
paBeu coorBercrBeHuo 10 2 a 5. 10 -5 epr/c,v2 ceK. ,trrt 5. 108 14

2.5. 10'r QoT'ou/cm2 cex.
Oqeuuu re[epb qr,rcJro rrap proHoB, execer(ygArro o6pasynquxcfl B

cro,r6e eAHHrzrIHoto ceqeHr.i.fl, rrpoxoAflrqeM rrepes Becb cJIor? D. ByAe*
HCxoA,Hlb Lt3 ypaBHeur.rs Llenueua:

dN
,,,i - J --o"1N,"

rAe .(1 - e@Qerrueusir? xoe$Snqueur perorv6uuauun B c.[oe I), Nn I
= 5.103 cu 3. ["tx npocroru [otor{u}r, qro Be,[fir{r.rua N" Aoc.tut"rya il{a-
KcrzMyMa. TolAa dN"ldt:0. A.ns oqeuxH tseJrr4qriHbr o(1 Bocrronb3yeN,icfl
reu cparcroM, rlro Bo3r{yxlenr.rfl B oro}r c,,roe (ualpulrep, o$Ser<r Auluu1-
xepa) ,,paccachrBarot'cfl" sa BpeMrr rropflAr{a 30 ruun.3ro epeua l, lroxno,
oqeBHnHo, cqr.rrarb,,BpeMer{eM e@Sexrusuorl pexou6r.rnaquu,,. Benuquua

/rcaRsanacc(1 c/reAyroulnru o6pasov: tr:4[, or*, ra ql 
= 10 ? clr3 ceK 1."

rrro [peAcTaB"rrflercfl BrroJrHe Beporrrubrnr (e cnoe E arx l0 s clr3 cer.-Iy.
Orcrc.u,a J :2.5 cM-n cex 1.:

Jdh x ./H:1.5.i06 o,r 2 cex 1.

(rar< rar H p"rn cnos D -- oxo/ro 6 xtr).' Mu BLTAHM, q't'o rroratilfl TeM[eparypy izgd,ryqeHHfi Co,,ruqa s o6,ryacrx
1018 A pasiroii r'paurauHor.i reNrreparype eoroc$epu (uro reoperr.rqecxr.r
BrroJrHe o6ocHosaHo), uoxuo o6tqcHurt o6pasonauue cnofl D rzogHga-
qneti lrto,teKy,Ils pHolo (ac/'r o poAa r.r3,rryqeHHeM $O |OC@e prr.

tl'lo racaerc.s o6rlcueHHn BosJwyut,eruuil caor D Bo BpeMa ecpsexra
,{u,ruu4xepa, To, KaK Mbr BVAeJrLr, Teopr.lfl Mapraua Hara/rr(r.iBaercrr Ha
TpyAHOCTH. He',r unxaxax ocHosauHi,i cqr.rrarb, lITo Bo BpeMfl co./rrrerrHbrx
H3Bepxerrufi na6,rrcAaercs ,,Bcrr,Tecx,, u3,ayueHuH e o6nacrfl 10lB a. Ora
o6aacrr coJrlrequoro c[er{Tpa perxrzre,,rr,Ho HHr{ar{HMlz oco6eunocrrrlru He
o6"ra4aer. Morxuo uoJrararb, Lrlo BO BpeMs H3Repx(eHl.rfi us,tyuaercfl lvruoro
ggeptau I] Jrvrrlfix Lit u Ly. Ho 4,rana Bo,/rHbr LB - l02J rt, Ly : g70,i.
llepsar r.r3 Hr{x o6,'raAae'r c.(r.rrrrKoM ua,ryofi sueprlrer'.i A/rrr HoHr{3aqui.r o,
E, r(polre roro, 61r4er not,[oqarbcfl crrcrer,roft noroc Or. Bropaa 6yLer
rot"[o]qelra prz46eproacxor.i cucrenaou no,roc Nr.
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Cyrqeqrnyqr "riu KaKoe-nu6yAu o/Ier(TpoerarHl.rrHoe r.rsJr)'qer{[e, cnoco6-
Hoe r{3BHe [poHur{i]yrr s cnor? D u ra,',r HoHrisizpoBarb eos4yx? AHa,[ue
xprnoli, narcqefi saBr.icpir{ocrs roaQrpaqueH'r'a rtofJioqeHrrfl Bo3Ayxa or
A/rr.rHr,r Bo/rubr (dlur. a) [or(a3brBaer, qro peH'rreHoBcr(ue ryqk c Arlruort
BoJrHbr 0. 1-1.27,q. cnoco6un npouuxarb B c,rrort D. Mory'r rH co,'IHeriHlre
r{3Bep)Ker-rH;r 6nrn ltcroqHHKoM peHrleHoBCKoro H3Jryqeuas? HeAansue
HccreA,oBaHrzr Qop6yura [37), Hepa [3Bl a Ap. roKa3a/rE, qro Bo BpeMfl

co,/rHerrgbrx r.I3Bepxegrlrl nHreHcnilHocrb Koc[,II4rIecKIzx ryuefi rroBbrruael'cff

na lBo/" [38]. \4s sa6arcAeuaIl 1946-1948 rr. Oop6yur ne o6uapyxn.,t
aroro a$rlercra Ha 3KBarope. 3ro nron<e'r' 6u'ru o6tgcueuo Aeficrsuen{
NratHHTHoro no,rs 3ex{nu (;iira,rorarlHo ,IIrHpol'HorIy eQ@er<ry" B KocMaqe-

cr{Hx nyqax). Orcrc,ua Hep upnnreJl I( BbIBoAy, rrro oHeprHfl [epBHrIHLIx
KoplycKyn (rzcxo4ruqnx or LlsBep>xeur.r a) ./Iex{H'f B IrpeAenax 6 . i 0e-
1010 eo,,Inr, qro, rIoBH,q,IrMoMy, HecKor'IL,Ko ullr{e, rreM B o6srqgblx KocMLI-
arecr{Hx r'ryqax (Tatr rcar ,,lurlporntrii e{Qercr" KocsrHqecxoro H3"lyug117",

HCxoArrqero or I43BepxeHI{rI, 6oaee pegt{o BEIpa}I(eH, r{eM B o6rtqgux
i(ocMr.rqecxl{x .nyuax). Mu uoxrenr re[epb aaialu HH)I{HIoIo tpaHuqy [oroKa
r{ocMuLrecrr,rx (uepnuuurtx) .nyuen, HCxoAflull.rx or conHerIHl,tx r<srepxeuuii,
cneAymur4M o6pa3oM. Cornacso Mu,r.nureuy r ap. [39] sa 1 cex. KocMH-
r{ecKH\rH ryqaMH B eAr.rHHrrHoNl cro,r6e selrHoii aTlroccpepsr oSpasyerca
6.10? cu-2 cex. 1 uap HoHoB, tITo coorBercrByer [oroKy KocNIHr{ecKI{x

lyuerl (ua rpanuqe sel{Hofi arnaoc$eprr) 3.10 3 spr/cll2 cex. CreAoea-
reJrbrro, rrorox KocMHqecI(Hx ,uyueli or uenepxrenut? cocrat?ttr 18o/o or
gl6ii Be,nuqHHbI) T. e. 6.10 a apn/Cu2 cex. 3ra Be7lliqltHa flBJIfleTCfl rlllx{-
uefi rpauuqefi tolouy, rrro orHocnTe./rbr-Io 66,,rsrras uacrs o6yc"IIoB,rIeHHbIx

H3Bep)KeHHnMH r{ocN{uqecKHx ,rryuefi ue LofiAer Ao )rpoBHl r,lopf , raI( I{aK

oHr.{ Mrrqe, qell o6blqHbre KocMIzqecKHe nyqu.
SQcpexr !,a,run4xepa He Moll{er 6urn c,reAcrBlleM HoHIisaqIlLl c'ryos D

sepBr.rqHr,rMH I(opnycKy/IaMH vnu IIx AoqepHHI\{H rlpoAyl(raMu, o6paeyrc-

rqr.n,racfl s selrHoi? arn,toc$epe, TaI{ KaK upa sToM 6ua 6u flBHo Blipa-
rx eussli urUpOrH ol;i ecf cper<r'. Cre4Orar e,rbHo, OCraeTCfI T o,IIbKO AOtIyCTlIrb,
q1'o, ttpoxoAtl qepes co,'IHerIHyIo xportoccpepy u l(opoHy, repBl{qHbIe

xopflycKynbl BC.ITeACTBI{e rOpMo3HOlO H3nyrIeHI4c nOpO)I(Aa}Or }I(ecTKric

SOroiltt, KoT6pbte, [OnaAas e CIOii D, uOt'yr [pOH3BeCrH rana ua6.rytoAae-

NryIO HOHI,I3aIIHIO.

O4,uaxo no4po6uaa AlicI(yccutt 3roro eQQexra BblxoArt'f Aa,rlel(o 3a

npeAe,rrrrr sacrosr(er? pa6orbr.
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AI(AAEMI{11 HAv}t cccP
143BI'CTI,IA IIPT,I]\{CI{OH ACTPOOHSHIIECI{OH OBCEPBATOPVU

ToM 1\/, 1949 r.

(DorogJIEnrPI{qECr[OH OUPEADJTmHUE SBDSAHLIX BDJTUqtrH
COJTHI{A r JIYII6I

'[t]. It. Ilutto'u,oatt,

Qolos,rexrpizuecxr.le BBe3Arrbre BeJruqHr'rbr ColIlqa n,IIyurr, onpeAefler;rlble a rtacrosulefi

pa6ore, nplBrr3arrbr r< $oroe.lenrpnrrecrrnM sBe3llubrM BeJII{rIhIIaM flpl(Ex 3Ee3A, .ll,nn nonyve-

HrrflBeJl.rquH 38e3,/{ npuMeHs,[cn Hosulfi MeroA yqera arllocSepHoro floulolqeHlls, Iarcu{nit
Bo3Mo)r(nocrl locrpoeunq +yrrAaMeHTanbHbrx KararotoB 3Be3AHblx BeJIuqHH. Ha6.rloreutl*

BeJ1picb r.ra KoporranbHorr.r slerrpoQoroMerpe c cypbMnHo-r.lesfieBbtM tforoe'nelteurorrr. .II,us

ogyu,ecrBJreHllfl Ipa.UaUuI{ CBeTa npu npnBr3i{ax Coanqa x JIyHe U Ilyulr I( 38e3traNI npg-

MeHflJrcr 6apurosufi paccenBatour{fi sr<pau. 3nesnsan BerHquHa JIyusI 6r,l.ra onpererleua.

r43 uenocpeAcrseHHofi npuBr3Ku x 3Be3IaM. 3neeanag Benuqttsa Co.ttuqa onpeAeJlrnacb.

qnylrr cnoco6aMr4: corrocraBJreHr.reM HoqHbIx ua6.rttoreuzl"I ,Ilyuur c Ha6.rtlorenusut't Co"Tnqa

Ir HA o,(HoBpeMeHltbtx Ha6.lro,[egxii CO.tlsUa u .IIyauI ,(Ireu. O6a MeTo,qa AaJII{ xOpotuO

corJracyroulteca pe3ynbra?r,r. r[o.nyueurr $otoa;lexrpuqecKHe 3Be3nIJbIe BeiluqHHbl: [.[rl

Co,rrntla mp"O:-26n.14; gal Jlyuu mp"K:-17n.98. flprlne.u,enue erux guaqewtfi r
ur(a,,re Mex(AyHaporHblx {:oronnsya.nrnbrx BeJII4qttH naer ltlpyg : -26't'.69 u tnpv( :

: 
- 12m.67 coorBercrBeHHo.

Ha ocHosauutr orl,rx ,u,aHHbtx a6co,rmuaa $oronuayaasuafl BeflItqHHa Co;rnqa panua

Mo: + 4tn.88.

BBEADEI4E

A6co.nornafl gBe3AHag BSJILIIIHHa Coluqa, o11pe"[,enreMafl qepe3 ero

Br.rAaMyro sBe3AHyro Be"rrr4qr.{Hy, gBJIflerCfl oAHofi I,I3 ocHoBHbIx uOCTotIHHblx

aCTpO@OTOMeTpEH, Ha KOTOpOU OCI{OBbIBaSTCg BCfl IxKaJIa SBeSAHblX CBe-

THMocrefi. OqeaaAuo, rITo ror{Hoe ollpe.q,eneHl{e eroli nocrosHHoll BecbMa

cyqecrBeHHo: flosroMy MHOTHe aBropbl npoLI3BoALI"{U O[peAeJIeHI4fl 3Be3A-

Hoft BernqilHhl Co/IHqa caMblMI'I pasrHqHbIMIl cloco6aMw. l4e 6onee crapblx

o[peAeneHHii, npe4craBJlffIoq[x IIeHHocrb I{ B HacroflIqee BpeMfl, Hyx(Ho

oTMerr,rrb qerblpe BH3yaJIbHbIx ofipeAeneHLIfl, lrpOI'ISBeAeHHb]x l{e.rialne-
poM [1], @a6pH [2], flzxxepn]IroM [3] n LlepacKuM [4], u ,(Ba $ororpa$u-
qecxr.rx orpeAe/reHrrfl, BLITI6JIHeHHbIe KHHT9M [5] u Eaprou [6]. K 6o.nee

nogAnHM pa6graM orgocfrcti paAI4OMerpLIqeqgoe oupeAe,'IeHue flerrura [7]
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H (PorosreKrpliqecrue onpeAenenus Pyxbe [8,9] u l(onAepa [10]. O6quil
o6sop pa6or lto otlpe.q,e,reHH]o 3Be3.qHbrx Be,rarrr4u Cornqa u ,IIvnH, r.rx

o6cyx4euae u npr.rBeAeHne Bcex onp'e4enenuli x oAnor? ruxaae 6u,ra
rpor{sBeAeHbr cHar{aJra Pecce,rou [11], a no31Hee Kelineporu [12], xoropurt
rpHBeJr Bce flonyqeHHrJe panee pesy;6roror r{ MexAyHapo4noii Soro-
euSya,rr,HOf.i CHCTelre.

I{1rx11r, orMerurb, qro rrpfiBeAelr]re BCex Ha6,uroAeuuli r oguoil crrcreMe

Iper,craBnrrer 6o,rsruiae rpyAr{ocra. feftcrnure,'rbHo, pas,rruqueyrrorpe6m,s-
rrrHxcfl MeroAoB r.r Hr-rcrpyMeHToB ocraB/rfler HeKoTopyro HeyBepeHHocrb

B nplrBrBKax, ilpor.rcxoAsrrlyrc qacro ri3-3a orcyrcrBun ueo6xo4r,rnrbrx /xarr-
Hbrx ,(,,rfl Bbrquc"rreHun no4o5uux peAyr{qufi. flpuuuivrarr Bo Brrir\.iarrue erqe
L{ TpyAHOCrr4, cBrI3aHHbre c cpaBHeuneNr o6rexros croJIr, pas,ruunoli
gpI{ocTH, Mo}r{Ho crrH'rzlTb, rrTo fiofiyqer{Hble l,re3y/rbTaTbr cxol(flTcg Ivre)I(Ay

co6oii yAoB.rrerBopure/'rbHo. Be,ru.ruua Co,rnqa B [,re]r{AyHapo4uort Qo'ro-
nusyanrnofi cr.rcreMe, BbrBeAeHHaf I{erinepon,i no BCeM ua6nrc4eHualr,
or{asa.rracb paanofi -26^,8+-l-0''.04. O4uarcr uau6o,ree coBpeMeHHbre

Soroe,texrpErrecKLre otlpeAeneHlrx I{o,r4epa A,a/,rr.r 3Haqeur.re, HacroJrbr{o
orJlrzlrHoe or rror,rylieHHoro Apyrul,rt,t aBTopaMu, r{r'o oHo Aaxe se 6u.to
ucrroJrb3onaHo Keliueponr riprr Br,rBoAe trplrBeAerrHoro BbIlre cpeAHer-o,

3HaqeHZrI. Terra He NreHee, HecotvIHeFIHo, rl'to HoBeiimEe Mero,r{bl, rar(He.
r{aK cporoe,lexrpl.rqecxlifi, Ao/'r)I(HbI Aarb 6oaee 'r'orlHoe guar{eHI4e orl{x
Be,rruqHr-r, ecru ueo6xoAIrNrafl rpaAauufl s 27 ssesAllbrx BeTTLI.IHH H yqet
aruoc@epuoro nor/roueHl.ra 6y.uyr trpollsBeAeIIr'I c sJzxsor? A,rrt cporo,-

a/IeKTpHrrecxux ua6,rroAeuuii rorrHocrbro.
He ocrariaeJrr.iBarrcb sAecb Ha o6cyrx4eHHa ncex [poH3BeAeHHbrx paHee

pa6or, Nl r,r paccMo'lprrM,rr rtrxb pesynbrarbr (roroe,rerrplr q ecKH x onpe4e"r eurft
rax uau6o,ree coBpeMeI{Hbrx.

Pa6orst Py,lrre, ocHoBaHHbIe Ha 3Har{HTeJlbrro}r Marepaa,rye, Aaror
Soroanei<r1)HqecKoe o[peAeneHr.ie pa3Hocru 3Be3AHbix Be,rrl{r{url Conuqa u

Jlynu [9], a raxN<e HsAe)Kr.ro oltpeAe,reuHyro KIlHByro rraMeueHr.rfl r{Hre-
rpa"rruorl ssesAHofi Be.irur{HHLI JIynsr B saBr.rcr.iMocru or $asu [B]. B nepnofi
r.r3 grr{x pa6or .u,,Tfl rro,(yrreHufl Hy)r(Hofi rpa4aquz Pyxrre [priMeHr.rn ABa
rroc/IeAoBare,rrbHo pacrroJrox(egHbrx MrrKpoo6rerrnsa, q'ro ,q,aBa,rlo oc"rra6ne-

Hr.re Ha 14n.87 =l- 0,,.01. flocrosnsas oc,ra6.neuus 6r;ta paccqr.rraHa no
orlTlrqecKuM rapaMerpalr cHCTeMbr, a nori,IolreuHe s o6reKrl.rBax onpeAe-
JIflJIOCb 3KCIIepHMeHT0/'rbHO, rrpH flOMOrqH TICKyCCTBeHHOTO HCTOrrHr4(a CBera.

flpn usnrepeHuflx Pyrxre Hcrro,irbaoBa./r Ka/rneBbrrt Qoroe;reMeHT r.r yclrnu-
re/rrb rrocrogHHoro rora; yqer aluoc@epHoro rror,[ou{enllfl npou3BoAr{"rrcfl
MeroAoM floclpoerruff ,nuuuir, Eyra. Pesyauraru, [o.{yr]eHHbre Pyx<re,
Kalryrcfl BecbMa HaAex(HbrMH, Ho, K co)r(aJleHl,irc, ero Ha6rrcAeHHE He

coAeplr{ar npr.iBr3r{ri r{ sBe3AaM. Apyruuu }reAocrarxanru pa6o'ru Pyxse
rB.rrglorcfl HecKoJrbKo pa3rur{Hbre yc.rloBr4s 3acBerKH $oroe,lenenra co,

BKrroqeHHbrM rpaAarIHoHHbrM [pucnoco6,'legaeu u 6es r{ero, a raKxe He-

,[,ocrarorrHo rouHnft yuel armocSepHoro [orJ'IoqeHHfl npw [pnMeueHr.rra

ruero4a Eyre.
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Ko,raep [10] cpaBHr.rBa,r Co.uuqe u JIyHy c rrpKHrvra 38esAal,ru npH

iroMourn 3BesAl{oro rporouelpa c Ka/'rueBt'rM rHApHpoBaHnuu QoroeJreMen-
rou KyHqa. B xaqecree cporoiuerpaqecKoro craHAapra 6sr,rya ucno,'rbso-
Bar{a lUecraBo"rlbroBafl asrovo6u,rsgas /'raMII2r, Koropyro Mox(Ho 6H,ro
nepe,4Br4rarb B [peAeJlax 150 MeTpoB A/Tfl roro, qro6u IzN{erL BosMo}nHocrb

cpaBHr4Barb sce o6'E,exrH ua6,,rrcAeIrag c oAHI4NI 14 TeM )I{e crar,4,apTorlr.

flpr na6.rircAeHuflx 3Be3A crau/dapr Ao[o.rIHI]Te,'IsHo oc"ra6asrcs Bpax{a}o-
riluMcr cexTopoM B coqeraHlzu c o6terrusnotl 4uaQparnto.ft, oc,ra6,rssrueft

a paeuor? Mepe pagrluqHbre 3oHbI o6rsexruea. Taxalt o6pasoiu, Aocrlrranocb
o6qee ocla6lesue craHr,apra Ha 17.31 ssesAuol? Be.IIIrr{HHbI. O4uaxo
lrepeMeureHHe craH.q,apra rpe6oea,ro coorBercrBeuuol? nepeQoxycIEpoBKH

OTITtrKtr NIITATqCfi CI{CTCMbI, IITO BbI3bIBACI OI]ACEHH'I, 3A IIOCTOSHCTBO

yc,'ronuli ocBexr,eHu g rf oroe,ueueHra. L,lg oc,ra6,tenatt cBera Co,rutta
I{o,,lnep raxxe Irpu}ieHrrJl Bpauarcuutvtcs cexroP r xol.t6i.rHaqua c 4aa6par'-
Mr.rpoBanr.reu o6'r,exrusa. 3ro AaBano oc,'la6;reuue ga 70"'.23 H no3Bornro
cpaBHuBarb Co,rsu,e c ralinoii Ha paccrorIHLIH 136.4 cu. Vqer aruoc$ep-
HOIO nOrJIOrrIeHr.l fl rrpOH3BOAHnCs, I(aK U y PyXre, lO MerOAy [OCTpOeflUfl
.nuauv 6yra, npuuena ua6.nro4euuR, I(aK npaBtl[o, tlpoHgBoALInHCb ,ilu[rb.
rro oAHy cropoHy or N{epl4Alrana. Taxoi.i yqer arr{occpepuoro rot,iloryenritt,
ilpr.r HaJIr.rrIHI.I He3HarIHTeJIbHOfO qllcna Ua6,rtO.U,esUtA, se uoxet o6ecueqltt't
xeo6xo.u,l.t uoii ToqHocrlz pe3y,'ILrara. Kax MbI yx{e cKa3a,[pI, 3BesAH'a.fl

Be/rurrprHa Co.rruu.a, flo,,]yqeHHas Kol4epou (-26*.22 B ilre)I{AyHapo4tloi
rlorosusya"nluori cucrenre) [12], suaqltrerbHo HHx(e o6uquo rpIaHI.IMaeMo,fo
gHarregr.rfl, B To BpeMfl KaK onpeAenenHaf HM SBe3AHas BeJII'IqHHa ,Ilyn';r
xopouo cor,ryacyercs c AaHI-IbIMLI ApyMx aBTOpOB.

'laxuu o6pasor,t, [ocKonl]I{y Pyxte o[peAenfl,T ToJIbKo pa3nocrb 3Be3,ll-

Hbrx BerrlLrlru co,tuua u ,IiynsI, a Ko,r4ep tIonyqun pe3yr'Ibrar, pe3ICo

orrzqsufi or pe3ynbraroB Apytux aBropoB, BosHHKaer seo6xoAi'iitlocru
rioBoro 0)ruAaueuraJIbHol'o oIpeAeneHI'ltI 3Be34I]Otl se./Itz'{UHbI cOnuUa.

I{acroflulas pa6ora u craBI.Ir csoefi qeabro tporoenexrpltqecKoe orpe,4ene-
Hr.re arofi nocrosssoii, a raKxe seesAHoll Be,'lIlqIzHbI ,IIyHr,r, s oAHoli

CUCTqNTS C Be.[uqI.IHaMH ,IpI(I4x 3Be3A. B Ceqsa C 3T[NI, gault 6u,r IOCTaBJIeII

orrbrr riocrpoeHlrfl l{ara,rota cloroe,lexrputlecKllx Be/il{quH 3Be3,I(, npH

rrpuMeHeHIzI4 yCOBeplxeHCTBOBaHHOIO x{eroAa Yq€ra arliOCcpepnoro [Or,'Io-

irleHr4fl. Pa6ora 6tr.rIa pas6ara Ha ABa ocHoRHbIx srala: 1) onpe4e.neuue

pa3Hocrr.r sBe:rAHLIx BeJIirrlIlH co,rruqa u IIyuu ra 2) oilpegeileHHe ssesA,Hoft

Be,r[rrHHbI ,IIyHtr n0 OTHOueHltIo i{ CLICTeMe spKllx Stsesl. flpu raron
MeTOAe CpaBHeHIlfl MOx{I'IO 6stlO Orl)aHHr{l.{rbcfl uo.lryLIeHIIei\l I pAAaUIIH

CBeTa 11OpflAKa .r]Htlr 14 38e3AHbtx tserlllirlI4H. I-{yxttO OTMerHTb, qTO

0[peAe,'IeHI4e pa3Hocrl4 3BeSAH6IX Ber',lUIIHH cO,rsUa n ,IIyHu 6eg eueceHax

Cr.rCTeMaTItqeCKLrx ouru6Ox 3a CqeT yqeTa aTMOCOepHOl0 nOrJiOxleHHfl

,rBJrrrercs o4uOii u3 OCItOBIIbtx lpy4Hocreri noCras1eHHoll saAaqll.

l{poiue roro, seo6xoAlll'.to 6buo ocyillecrBHrb HaAe}KHyIo peAyKqfirc

sa6,rrc/.esuii r cNcrelte N{e}iAyHapoAHbIx cpoloaltaya,'lbHblx Be'nalIHH.
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,.TII II AI'A TVI'i\

flpexr4e r{eNr xloB'opu'rr, o KoHcrpyr(u}ru rrp}r60pa, npeAi{a3HaqeuHoto
AiIs Ir3MepeHHfl KaK o'qenb 6o,truIItx, TaK I{ orreHr, r,ra./rb]x ocnerqenl.Iocteft,
,orMerrlr, uro su6op rie'roAa tpaAarlr.ra Htpaer sAecb BecbMa cyulecrBen-
Hyro ponb. Halr raxercs., qro Hcrro/rbsoBaHr.re oAHoro MeroAa rpaAauau
,uau6onee qerecoo6pa3H,o, raK KaK aro ynpoqaer r(oricrpyrrlrzlo upu6opa,.
iu, KpON,Ie TOtO, IIOCr'I'eAOBaTeJIb]IOe OC,rla6neUUe HeCKO,ltbI(IiI\tIz IIpHe[{aMI,I
'rpe6yel 6o,rrruero quc,rril BCIoMOtareJlr,Hblx r.lccxeAoBaHuit u ergn yBe-
rrH qHBaeT on ac Hocrrr BHec,eHrrff crzcreivraTr.iqecr{r4 x ouru6ot<. C)rrqecrsellHa
Tarxe r{ Bo3N{oxHo 6,6lru-ra.s uerirpa,trnoclt ocna6.riesns.

ut 
)t o' '(

<Plt., l. Oflr.rrrect(alt cxeMa gJIet{.r'trto(rorouer.lta

Becula noAxoArr[lunr oc.ra6ure,rleM AJIfl garuerj qe/ru ,rBJrsercfl r<on6u-
Harlufl liacceHBaroqero 6apuroBoro 3r{paHa c ria,uori tpaAarluoH}ror:r 4ua@-
parnror?, Bbrr,e/Ifirou{efi .urzu.u, He3Haqr.rre,,rbHyro qacTr, l,13 BCeto pacceflHFroto
sKpaHONr CBel'OBOTO rJOrOr(a. r]o4o6naa xoli6uuailurr Aaer BO3MO)r{HOCTb
[oryqHrr, rpa,qaqlrrc cpasy Ha 14 Be,rr[quH; rrpH sroM @arrop oc,ra6,resns
ruoxer 6Hrr oI]peAe/'reH c neo6xoAi.ilrofi roqsocrbro. Taxuu o6pasonr
rro.nyveuur,rrT or Jlyrlr.t cnerosofi rroTor{, [oc,[e orpa)r(eH[rr or paccep{Ba-
Iorqero gr{paHa H npoxo}riAeHr.rr qepe3 rpaAaqrror{Hyro 4ua$parliy, 6yger
cpaBHriM co cBeroBr,tM rroroKolr or 3Be3A, a cnet.oroli troroK or co"unqa,
nocJle ero rpa/Xaquu, 6y4er roro )r(e fioprrAKzl, r]ro H noror( or Jlynu.

VxasaHuur? r{e'roA rpaAarIHH 6url nplllleHelr B r{opoua,rrbHor\,r o,lIeKT[]o-
drotonerpe, acflo.rrbsoBalrr{or,r HaMH B uacroauleft pa6ore. IIpu6op 6r,r,r
cKor-rcrpyHpoBaH r.r ri3foroB/reH s 1939 r.. n Acrpor{oi.lfiqecKoM aHcT.}rryre
AH cccP rilfl Ha6,uo4enafl saril,reHHs 1941 r. rlo4po6noe o[ucaHr.re
a.rrexrpocpororvrerpa 6u,ro yx<e ony6,ruronauo [13]; 3Aecb nrbr orrrerrzx,r
'r'o,/rL,r(o, qro ,[vrr{ Hacroquleft pa6orr,i odr,exTue c orBepcr].IeM s 44 MM
6u,r garresen Har{r 6o.uee 4.ruuno$orycHbrM odrsexrresor,r Ar.raMerpovr 60 nlil,
c coorBercrayroqefi satrenor? Jrriusbr @a6pu.

I-lanovssu orrr4rrecx)/ro cxeMy e,rexrpo(roroMerpa (Qrr. 1). o6r,,exr.ue o,
AuaMerpoM 60 ntna u cBerocaJrofi 1/10 Aaer B @orarrnoii [JrocKocrr.r rrso-
6paxrenue yuacrxa ue6a c @orouerpripyelrr,rM o6r,errou, orpaHuqeHHoe
AUacpparrvoi.r D, yuawerp Koropoli Heusoro 60,rr,rue AHaMerpa uso6pa-
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xeHlls Co.rs(a. Axpouarauecl(afl nuH3a O, (ttwusa Oa6pa) IlpoeKruIpyer
uso6paxreune o6'sexruna O, sa c,ryoli Qoroe,reue'sra Ph. Taxun o6paaolt,
c,rort Sorog,reMeHra norreqaercl B BuxoAHoM sparlre paccr{arpliBaeuofi
ottrfiqecroii cHCTeMb,r: B gl'oM cnyqae ocBeul,eHHocrl Ha $oroeleueure
3aBHCI.IT ./IHIIIb OT Be,lIlIqHHbI CBeTOBOIO rIOTOKa, rlpOXOAflIIIelO qepe3 AI{a@-
paruy D. A"rrs rpaa,aqHLI cBeroBoto norol{a ilptl ua6lrc4eullgx Consqa
H cpaBueriHax Jlynu co 3Be3AalIH lla Mecro Qoroa.teuegra Ph craBETCs

paccetrBaroulirfi 6apuronuri expau S, a cporoe,IleMeHr rlepeHocurcs 3a cMeH-

flyro rpaAardr.iouHyro 4uaSparruy d, xoropax pacloroxeHa Ha paccrostltrtw,

cooTBeTc'tByrorqenr Hy)I(Horviy ocla6.renuro. Ooroe.ue;vieHT lloivleIllael'cq sa

71uadlparnrofi d sa rar(oM paccroflHaI4, qto6tt lI B oro[I noroxeHux ocBe-

I]Ianacb Ta )I{e riacrb elo noBepxHoc'll{, r{To H B oclloBHoM oIITHr{ecl(o}r

nyru. Srulr o6ecne,lr.isarorcs oAr.rHaI(oBLie ycnoBufl pa6oru @oroa,reueula
u o6oHx [oJro]r(eHarx. KoaS@HuueHr oc.lta6reHzq cBeroBoto IIoroKa B

paccMarpHBaeMoM c/Iyqae paren [13]:
1 / r'\rn' -, (o/...o,

rre I - xoeifrcpraqaer{T paccerHitoft rpxocra gKpaua, r - pacc'ror]Hrie or
uerrrpa oKpana r,o 4uaQparlrlt r/, p - paAnyc AnaQparun d, a c/. -
yron Me)r(Ay orrrHrrecr{HMu ocrMrr Qororverpa u ripHCIIoco6,reHur 4nr
ocJra6JreHufl cBel'a. 3naqeHue xoatlQaqraesra oc,ta6,reHr4t r,Jnt tlAuero rpH-
6opa 6srro olpeAe,,ieHo B cBoe BpeMa [3]. Oai:aro cpaBHeHHe 6apnrororo
3r{paHa c aKpaHo},r-ora./roHo},r, ttDor.]3Be,qerlHoe B Qoroilrerpuqecxoir na6o-
paropr{fl BcecorosHoro r4ucrrrryra MerpoJroruH noc,/re oKoHqaHr.rs pa6orr,l,
rror(asaJro, uro r<ooQtpuulleur pacceruuoii apxocra pa6ouero arpaHa yt\{eHb-

rrruJrcrr co BpeMeHH ero HCcJreAoBaHHfl s 1942 r. na 20/,,. 3ro laer'
rorrpaBr(y 4,ra xoeQSi{rlueHl'a oc.[a6neHris + }!ffi.

B ra6r. 1 nplrne4enbi HCnpaB,,rerrrrhIe xoeQr,[ruqueHrsr oc,,la6.neHVn ]\Jrtl

anyx ,qrzacbparnr, yrrorpe6,rrnruuxcs g Hac'rosqeii pa6ore. ilpu no1c.rere
arax xoeSSurdr.reH'roB 6rrao rrpuufl'ro, rrro Anfl yIIorpe6.[flsrueroca R A[]n-
Hofi pa6o're cypbMflHo-rle3ueBoro @oroa,relreHTa, B coqeraHuu c coJIHer{HL'rM

H3nyrleHLIeNr, )'aoo : 0.44 p. Cnequa,rbHo ttpoBeAeHHsIMIZ HCC,[eLoBaHIigMIl

6r,i,ra onpeAeJreHa saBI,rcLII\Iocrr xoes$u4ileHra oc.la6neHIzs or tra4{ [13].
Ta6,nnua 1

.{.oauerp rpa.llaalrounofr
auad)parMbt

K oa q) (Du riu 3lrl
0cna6neflrrt Oc,la6,reuue

0.820 + 0.001 r'rru

2.363 + 0.001 ))

5.80 . 106

6.97 . 10{

ilt nt
14.41 10.02

tn tn
r2.lI f_0.02

Taxulr o6pasolr, ctseroBoll rloroK or Co.nsua oc,Ta6rtulcs ua 14!'41 , a

rroroK or,Ilyur,r - sa 12?ll.
Vnorpe6.ra auru r? cs n a M rr ra3olro,r sr,ui cy pbM fl Ho - qe3ueBbIIli $orooreue ur,
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14 3tOTOBJIeHI{bIfi Bai(yy}IHOii ,lta6OparoilHei.i ,IIeuuHrpa4cKoro HHCrHryra

Kr4HOHHxeHepOB, I{MeJI qyBcrBrreJbHocrb 200 PA/nrc}aqH AJIn q,BergBoii

TeMneparypIJ B 2800u. Hanprxenue Ha QorosilerleHre 6pa.nocr paBHIJM

.ru6o 50, tu.6o 75 Bo.ilbrarI, B 3aBac6Mocrg or ffpgocr1 o6'LeKTa. I'Igue-

peHr,re QorOroxa npOII3BOAHJIOCb [OC,'le ero IIpeABilpHre,IIbHOrO )rcl4.ileHufl,

A/Ifl qeto 6tt.lt licrIoJIb3oBaH ycI'I./IHTenb IIOCTOaHHOTO '.rOKa 11O CxeMe

nro-Epuax<a - EpoyHa, yx{e ouucaHlibrl? HaMIz B crarbe o Ha6nIoAeHHH con-

HerrHoro sal'x{euafl 1945 r. [14]. Oluaro B \/norpe6rssuel?cq sAecb cxeMe

3HaqeHHfl HeHOTOpbix COnpOTLIBneHai4 6bUlV L{3MelleHhI IICJIeACTBI4e TOrO,

rrro B Hacrosrqer; pa6ore BNrecro raJrbBaHoMel'pa, Ilclo/Ib3oBaHl{oto HaNIH

Ha 3arMeHEU, UpfiMeHqncg 6oaee I{yBCTBI'ITe.IIb}ILII:i, HO MeHee KopgT(ole-
prdoAHbrft, 3epKanbHbIft ranbBaIIoNlerp (lasuvecKoro HHCrllryra ,IIf y rnra gVI
c ror(oBofi r{yBcTBHrerbHoc't'b1o 6.i0 10 A/Ae",r. Torosas qyBcrBHTenb'

HOCTh ycllnHTenfl I\'IOl,la MeHflTbCfl 3a CqeT BKJIIOTIeHI'Ifl AByX pa3nl{qHblx

BxoArrbrx cottporl{BneuutZ. Tax, rIpH BKJIIoqeHau colpol'HBJIeHl{fl 7.5'1010 O,

Molr{r{o 6br.rro Ha6nioAar}, Ilyny roc.,te tpaAalll{Li H 3BeSALI, a IrpH BXOI(-

HoM Corrporr.rBJIeHI{H 1.0,105 Q se"[Ecs HetrocpeAcrBeuHbIe Ha6ntoAeHlza JIynr,r

u ua6rroAeHlif Co/IHIIa nocne rpaAauHLI. 'f aralr o6pasolt, MeHsfl roKoBylo
rqyBCTBHTenbHOCTL YCLl.IIuTeJIrl, MbI [O,IIyqar'IH AOIIOJIHHTenbHylo rpaAaIIHI0

or{o.[o 12 gneeAHbrx BenL.Ir{HH; ripH 3TOM BCe }lA6,rIOAeHI.Ifl BeJIHCT, Ha JIH-

Her?Hoil qacrr.r xapaKrepI.ICrI.iIcl ycI4ntIre/Iff Ilpn oAHoNl IloptIAI{e ero
tso,ribToBorl q yBCrBlITe.[bIIocTll.

I{onrpo.nr Sorouerpuqecxofi rryBcrBplTerblloc:rfi BCefi ycraHoBlta ocy-
;luec?B,Iflnctl AByMTI CBeToBbIMH craIIAapraMH; 06L'IrIHblM JIaivIIIoBblM craH-

/(arproM u cTaHAaproM H3 paAaoaK'lltBHOil caMocllerflIrleiicfl I(pacKI'I

(,ruol'ttrnoSopou tIocTOflHHot'o AeticrBIifl). Jftorrtuno(lop noCrorIHHolo

4eiiclnur ![orpe6,,'rr,Ilcn Atrl 3Be3A]{bIx ocB1luleHllocreii (rtpu cpaBI{eHHI'I

,IIynr,I co 3Be3AaMu), a nantnoo;tii craHLapr ripuMeHflJIcn A/Ifl 66,ruruu:i

ocBeudeHHocrerl (flpfi cpaBHeHHz cBeroBoto rroroi{a Co"rHua, orpa}Ii/irlIHolo
or eI(paHa, C ,IIynotZ, Ha6,TIoAaB[IefiCtI HenOCpe,4CrBeIIHo). JIamnosmM CraH-

AapTO[,r CJry)KH,IIa 2.5-]lO,Ibronas JIaMIIa, HaKa,'I xOropOr'i IrOAAep)I(HBancu

nocToflHHbrM nprl rroMOUlH trpeqtzsHOIIHofo BoJlbrr,ierpa. O6a $OrOuelpa-
r{eCKHe CTaHLapra SaCBeqLiBa,[Ii Ty )I{e qaCTI) nOBepxHOCTH rlOrOe"neuenra,
rtro u na6.uroAaeuuft O6terr. KOuc'rpyru,ur ygna C tborolvlerpliqecKznl

craHAaproM [5] nosso.,rx,rra 6rtctpy]o Sar{eHy oAHolo craHAapra Lpyrl'IM.
Tarru O6pasolt, CpaBHeHH;I flyutr MOx(Ho 6u,ro npouSBoAurb IIooqepeAHO,

ro c oAIrII]1, 'I'o c ApylHM CTaHLapro]'I, [epexoArl IIpH STOM OT IIeIO-

cpe.&,cTBeHHblx Ha6nIoAeHHI? K ua6.ttoAeuufM c rpaAaldHeft.

yqET ATlIocorJPBoI'o florJlolr(Dlrm,tr

Kar< yxe ynoM[rranocb, yqer armoccpepnoto nornoqeHHfl oco6o cyqe-
CTBeIIeH Anf IIOCTaB/IeHHOfi 3AeCb SaAA:qu BBI'rAy TOlo, qro CpaBHI'IBaeMbIe

o6rexru: Co.rysqe, c oAuoil cropoHl,I, JIyHa a 3BeSAbI, c 4pyrofi, KaK

lpaBfi,rlo, rle Ha6nIoAaIoTCfl oA,HOBpeilteHI{O.
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O6r,I.Iuo ripu yqere ar,lrocrpepuot o rtor,rolrdeHlltl [o,1l,3,vlorcfl ]reroAo]r
Ii5rr3; ,arox{HNr r{parKo cyilIHocl'b 3Toto nIeroAa.

!,onycruu, uro a'r,ltoc$epHafl [p03parlHocrb ocrae'rcs nocrogHHorl e
,teqeHr.re ecei.i Ho.Ia ga6.nrcAeiluq. 'l'orAa A/Ir KalKAoto MoilreHTa na6,rrc4e-

rlfil / nrsr 6yaen r.rMerb ypaBrrenr.re, cBrr3brBaioxlee Hetr3Becruyro HaNr

nuearlroccpepHyro tse,ruqr.rHy cBerr.ula ruo c ua6,rrcAeHHbINI ee BuarreHHeM

m (2, t):
rn (2, t) : rno * xF (z),

rle o( - HerlaBecrHoe grlar{eHue oc,ta6,[eu[q cBeroBoro fiorolta cBerriJra,

Haxo.4flu{efocfi B 3eEI{Te, BLIpailieHHoe B SBe3AHhlX BelrZqHHaX (e 4a;rrnefi-

-0"!o Irn" 1 2",1n1
-0
-0
-0.,

-n
-0
- 0.,

- 0.,

'at0
;
+0.il]

tI
,0 J0
,0 40

(l)

.0.,

-0
r@!--r_.J z.o 2.5 ftu ,?.0

@ur, 2, flprvr,re Byre no rra6.rrro,uesust't Conuqa 2 aarycta I946 r, (rpytixn - ua6,rrcAe-
ItHg Ao MeprrAuaIIa, ToqKr-, - ga6.rrto,u,euug nocae uepu,quaHa)

rueM Mhr 6y,qem ero HasblBarb oaKropoM ocna6Jlelt:,1.fl), a F (z) ecrt nos-

AylrHafl Macca, coorBercrByroulafl 3erIHTHoMy paccrosHl.rrc z. Ha1,Ilwhan
sBe3Ay Ha paSnrzqubrx SeHr{rubrx paccronullsx, Mbr 6yaenr rlMerb cucTeMy
ypaBHeHHfi BHAa (i), Koropafl u 6y4er orpeAeJlflrb ,rrI{HH}o Eyre. Peureuae
3TOI1 Cr{CTeMbI yC/TOBHLIX ypaBHeHLIfi ,q,acT HaM I4CKOMbIe 3HaqeHIIfl ttlsve,
Koropbre B LaHHOM Cfiyrrae 6yayt ucTI4HHbIMIz SHar{eHHflMH BHeaTMocoep'
Hoi.i Berar{r4Hbr cBerur,rra H Oat<Topa ocJIa6JIeHEs eBera B arMoc0epe coor-
BChCTBCHHO.

OAnaxo B orpolrHoM 6onrruunctBe cryqaeB flpo3parlHocrb arMoc$epbl
He rrocrorrHHa. Bolpoc o [pIrMeHuMocrH MeToAa Eyre 4,rr orolo CJtyt16,

6u;r paccMorpeH B. E. HtrxoHoBbIM. OH IIoKaBa./I, tITo npu nHHeI?HbIx

Ir3MeHeHr{flx sarropa oc/ra6JreHHs co BpeMeHeM pflAbI Ha6nroAel{utt go u

[ocJre Mep[rAHaHa AaAyr HaM ABe upaKrLIqecKI.I flptMble nltuua 6yrs
(rax ero BrlAHo Ha [pr.rMepe Qur. 2, r4e [ptrBeAeI'IbI rHI]HqHbIe ua6.nlo-
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{e}rus Co.irsua Lo H nocne vepu4Naua). 3rr upaubre, B upeAeJrax roqHo-
crH ua6,tto4euutrl, Moryr 6urs npe4craBneHrrr ypaBHeur.rfltlivr Bup.a:

m(z,t):A+BF(z),
m (z,t): Ar * BrF (z). (2)

Ho a4ecs A a B, A, u B, yxe He,r{aror Hcrr4r.rHoto BHaqeHHfl,rno a Kar{oto-

"rm6o cpegueto 3uar{eHHfi. tx. /trfl coorBercrByroueu lrLtHHH 6yre. B pac-
cMarpnBaer{oM cflyqae sHalreHue onearuocQepuor,i BeJrrrrruHbr 3BesAbr /n0

n tlamopa oc/ra6/reuas a 6yayr paBHbr cpeArreMy apnt$ueruuecKoMy r.rg

sHaqeHr.rfi A u Ar, B u 13, coorBercrBenuo.
Aefrcrsnre.abHo, B grolr cnyqae r.iMeetr

a"(t):= ao { ar(t),

rne t g,/rt trpoc'l'orbl orcrlrirbrBaercg or MoMeHTa rrpoxox(AeHr.Ifl cBerraJ'ra
r{epe3 MepH,rlHaH. Taruu o6pasont, A,,Ifl oAHoto I{ Toro x(e grlaqelllrs z,
Ho rlo pasubre cropoHbr or rvrepu,u,taua 6y4eu r{}rerb

orr(y/(a

m (2, t) : ffio * ao F (z) { u.r.tF (z),

m(2,- t): mo * aoF (z)-artF (z),

f, @{r,t) + rn.(?,-t)t : mo { aoF (z).

Eepn nonvcyMMy ypanueuai.i (2) !,nN MoMerrroB t u -t, a cireAoBare/rbuo,
AJI;I paBHbrx z u corocraBJrflfl ee c ypaBHeHHeM (3), no"rryuuu

A*A, .- B+Brmo:- Z: H do:-Z.: (4)

llpu ue,uuHer?Hbrx, Iio r{oHororrHbIx IrgilreHeHzflx 0. co BpelreHe}r, irpH-
Ile,4eHHbre Bbrpax{eHza (4) 6yayr Aanarb Jiarrrb }leroropoe npu6nux<eure
K I,ICNOlV]hIlVI BE.'IIlLIHHA]\{.

OrcrcAa rzlAvrM, tI'to rlpE]IelIel{i:ie MeroAa 6yrs BCer,4a ocraB,,rler
Hexoropyro HeyBepeHHocrr n noi'ryqaeMbrx 3Har{er{r4flx BHearuocQepHux
Be,lrrquu zz61 rlooro\,ry Hcrrorb3oBaFrae ero netrs6exLro Jrr.riub B ToI,r c,[yqae,
HorA,a MhI r\{oxel{ Ha6,rm4arb ro,Tbro oLHo cBeTu,to (xar<, Haflplih{ep, B

cnyqae CoirHrra); Bo Bcex )r{e ApyrHx C,'ry112s* [pr.rMeHeHr.ie ororo MeroAa
flB,Iiflcrcfi xpaliue Hex(eJta1'e,[brlbtM,

B nacroaqeri pa6ore A,'rs yqera arr,rocipepnoro rtorJrorrleHr{f [{br Boc-
NOJII,3OBA.IIflCb }ICTOAOM, TIPEA,IIOiI(EHHbII{ B. 6. H TXOHOBI,IM H TIPHMCHflB-

rrrrrMcfl r.lN{ rrpu [ocrpoeHrzrl (tyu4a;vieHTa/'rbHoto r(araJrol'a $oroanexrpa-
rrecxr4x rlBeroBbrx orBlrBa,rreuroB 3Be3A rula 88-89 [16]. Seor Mero.(
6u.n o6o6qeH HaMr{ ua c,ryuali [pr.rNrer-IeHrrE eto A/rff orrpeAeteHarr BHe-

arnioc@epuux sBesAHbrx Be"rrurrrzH cBelHJr. I44er cnoco6a cocroilr B onpeAe-
JreHrrr.r xoAa lpospaqHocrH arruoc$epu AJrq Kax{Aoft rroqu uo npa6,ruxeH-
Hori sHearMocQepuoii Be,llirl14He craHAaprHoii sser4r,l. Ilo.riyueuuure rar{HwI
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c[oco6oM rIpH6nHil(eHi{bre3EaqeHHfl 0aKropa ocna6neHHfl cBera rrogBo/rfllor
,oIIpe,(enr,rTb I]peABaprrTe,rrbHr,re BHeaTMoc0epHbre 3Be3AHbre BeJIr.rr{HHbI

Bcex Ha6nrcAeHHbIx o6rexros; gareM Bce arr.r Be.rHr{I.{HrJ ylorrHrrrorcs Ha

ocfloBaHur.r [onropirrJx sa6nrcr'Lesnfi, PaccuorpHM oror [reroA 6oaee lto-
APo6Ho.

Bu6epelr crauAaprr'ryro gBe3Ay, xo'r's 6sr Il3 c[]icKa 3Be3A, rpeArro,To-

)r(euHbrx 4.rr ua6.nrcAeEr.rs, n 6y,uenn na6nroAam ee KaxAyIo HoqL' rrerblpe

8.,'rB irsrb pa3, paBHoMeprro paclpeAe/isr ua6nro4enafl tto epeuenu, Ec.rrl
o6ossaqlirr orxJroHeHpre raJrbBaHoMerpa rtpll ii3MepeHHH (rorouerpuqecKo-
ro craHAapra u o6rexra rrepe3 fis 14 tla, (2, l) cooteercrBeHHo, ro npu Hlrerc-

ueii y Hac rvrecro flpofloprlaoHaJrbHocru Me)r(Ay cBeroBbrilr florot<oM E orr{Jro-
HerrHeM ra.rrbBaHoMerpa na6nrc71eugar pagHocrb Lm(z,l) iuexay 3BegAoil u
rporouerpuqecKHM craHAaprori, BbrpaxeHHarr B gBegAHbIx Berur{uHax, 6yAer

\rn(z,t) -2.5 los n*(z't)
ll ., '

r4e z u l*gerisrnoe paccrosHae 3BeBAbr t4 Bpelrs ee sa6lrcAesHs.
llpu eroru or{eBHAHo, qro orHorreHlze or6pocon raJlbBaHouerpa Anff

3BeSAbI r1 CTaHAapTa, OTHeCeHHOe K OAHOMy IiOMeHTy Bpeil'ieHI'I, ne 6yAer
3aBHCeTb OT qyI]CTBHTenr,HOCTlI yCTaHOBKH.

B nocnegyrcu,eNr H3noxeHHH Me'roAa yrlera arntocrpepnoro rornoure'
Ha,r pa3Hocrb 3Be3AHbrx Be.[HqI]II 38e3Abr n (rorolterpar{ecKoto craH,4,apra

A,nrr Kparxocru Mbr 6ygeu Ha3brBarb [pocro eefluqllHoft sBesAbI.

Llrav, r r<arxguii rlroN{eHr ua6"uroAeuug I cssst, Me}I{Ay auearuoc$ep-
.noii tr ua6,rrcAeuuoii ne,ruquuailrr.r 3BegALI Bbrpa3lzrcfl vpaBHeHHell

\m (2, t) =: Amo * a (t, C) F (z) , (5)

rge Lmo ecrb BHearrraocQepuan BerTurrr4na sBe3Abr, o"(t, C) - rpaxrop oc,ra6-
iletrfl, sanucRulrzii or MoMeHTa sa6nrcAerrl w rlBera 3BesAbr, a F(z)-
Bo3Ayrrruafl Nracca, na xoropoii HaxoAunacb 3Be3Aa B l,ror,reHT ee sa6rn-
.4eHLrr. OnpeAe.ruo rro Meroly Eyre npe4uapr.rreJrbHoe 3rlarreuue BHeaTMo-
cQepuofi Benurrr.IHr{ crauAaprHolYr geesAsl Amr', Mbt MoxeM uaiirn npeABa-
parenbHoe 3HaqeHHe Qaxropa oetalquwst a'lt,C) A/rrr Ka)fi.uofo ProrreHra
nad"nrc4eHiza l:

o'' (t,c) : Lru (2,l) - L*o'----F(6-
a rrocrpor.rB rpa@ur 3aBHcr.rMocrw a'(t, C) or BpervreHr.r, 6ylen Hl{erb a3-

MeHeHHe arrvocrlepuoro nornoxleHH, 3a /{aHHyro Hoqb A,rrrr 3BeB,qbI Taroro
)I(e uBera, KaK Harxa cTaHAaprHas. t{ro6u rlonyrrHTb BHar{eHHe @axropa
oc.rra6lesan g .ryrc6ofi MoMeHT Hoqa A.ns ,rrc6ofi 3BesArI , neo6xo4anr-r
sHarb ero H3MeHeHr.re B 3aBucrllrocrr.r or uBera, Koropoe Mr,r o6osHaqr..rM
qepes y: dqldC. Co scetl ueo6xo4amor.i rorlHocrblo MoxHo cquTarb,
qTo T [ocTofiHHo, Ho TaK KaK OHO HaM HeH3BeCTHO, TO Ang Hero Mbr

rar()Ke [pr.rMeM npeABapnreJrbnoe sHalreHlre, (oropoe o6osnaqulr uepes y'.
,l[.[s noay,{euur y' Mo}i{Ho npoua6aro4arb Ao rr rrocJre }repulrraua HecKo.rlbKo
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3Be3.[, pASnHqr{HX CileKl'pa./IbHtIX K.TIaCCOB, Bbr6paB AIq gTOrO HO(rb C XO-

pouteii cra6tr,rr,Hofi [po3paqHocrbro. Orpege,rua, 3areM, 4.rrr raxgofi ua

3BeBA rpeABapureruuur)i Sax'lop ocna6JreHr-rfi no MeroAy Eyre, ,rerxo no-
flyrII4NI npu6,ruxeuHoe 3HaqeflHe y':- da' l dC.Or.rtaKo BBHAy lra,,rocru y MolH-

HO rrpocTo nonolir.rrb [peABapHreJrbHoe ero 3HarreHHe paBHbr]r Hynro.
TarIzu o6pasou, oIpeAeJrHB ttpeLBapHre.rlr,Horrl rpaxrop oc,ra6,resuri

Anrr MoMeHra ua6,,rroAeHHrr AaHHofi gneaAsl rro rparorl HsMeHeHrlfl rrpo-
3paqHocru, flonyqer-rHoii rro Ha6rroAeHHr{M cranAaprHofi ssee4u, H Hcnpa-
Br{B elo sa paaHocl'b B qBere o6eux gBe3A, nrbr BbrHecelr sa arlroc(repv
ua6,rmAesuyxo rlar{H 3BesAy no Qopnr1,,,1g:

\fil'r;* : [.tt r,(2r., tr) - t o' (t*, C) -F .,,' (C* - C)i F (z*), (6)

r'71e a' (t*,C) ecrb npa6,nuxieulloe 3uarreHr.re rlaxropa ocna6,resxs A./r'1

craHAaprHor? 3se3AH, rrporiHTeptro,'rHpoBaHHoe Ha !roMeHr ua6,rIo4eHrt
:JBe3Ar,r, snHoclilror.,i sa arruocifepy (/*), a T' (C*,-* C) - nonpanxa g'r'oro

t!axropa oc.ra6,reuus sa pa3Jrurrl{e B rlBere o6eax sBe3A, 3,u,ecs uepes C*
urt o6ogsaqu,riI IIBe'r' ua6,'rrc,q,eHgoit ese3Asr, a C cootsercrByer r(r]ery
craHAaprHofi sBeeAH.

BHearnroccpepHerr Be/rrzrru Ha 3Be3Ar,r Arzi,*, orrpeAeJreHr-tafl no Qopnay;re (6) ,

6yaer HecKoJrbxo orJIHrrarbcfl o'r' t{crurlHoto cBoelo 3HaqeHprfl Atizox il3-3a
HeroqHocru a[,eAtsapHre,,rbHoro 3HacreHurr nuearuoc$epuorl BerHrlrIHr,r cTaH-

,raprnofi 3Be3Ar,r, q'ro troB,rrer{e'r 3a co6oii ourn6xy, r{oropy}o nerxo nafiru
i.r3 Br,rpaxeHHfl /{drfl x' (t, C), r(eftcrswre,rluo:

a'qt,c):'!!L?-,j),--'-!tls - 
L-111-Q't) 

-\tn:, r Jr& :a(t c)-- Ba,l' tt) P (zt I F(.2\ 
*'^ \''

rAe qepe3 Srno l,rsl o6osuaqn.rtu HcitsBecrHyro HaM pa:iHOCTb MeiK,Ay r.{cl.r.rH-

u,ofr u npeABapr.rre,rr,uo[i nHearmoc$epuol:r nenuuHHarvru crar{AaprHoft snesgu"
,OrcrcA,a BbrpaxeHr.re Aas ouur6xLt B u' (i, C) 6y4er

r)d' - Fe)'

Kponae roto, NIhI rroJrb3oBaJIHcr,, npu6lurxeHHblr,,r 3HaqeHI4eM

'r' '.'' y *- 8y.

:llpununaaR no BHHMaHLTe (7) u (8), repernrrreM {opruyny (6) r pasnep-
Hy'foM BHAe:

tntr* : Lm* (z *, t *) * [r. (t n., C) l- y (C* - C)] F (z) -
- #A snro -- (c* - C) P (z*) 8y. (e)

ilocne BBeAeHHf, o6osuaqenn^ +8:',1 (rae F(z)-Macca BosAyxa, Ha

roTopoti {axoAraJracb crauAaprnafl 3Bee,4a B MoMeHr na6arc4enufl flporpaM-
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MHOii) It salreHbI nepBblx AByx q,leHoB 14x cMblc.lloBr,ll\l 3HaqeHI'IeNI, oop-
Myira (9) IlpHMer oKoHtlare,lIF,I{LIi14 BHA:

Lnl'on: Lnto*- !8mo (C* - C) r (z*) 31. (10)

Tar HaK oro BbrpaxeHI.Ie He 3aBl4ct{r or Ipo3paquocru arltocQepu,
To H3 Ka)r(Abrx 4nyx ua6nrcAenuri oAuoli l.t tofi N{e 3Be3AbI, BhI[o,lIHeHHb]x

xors 6u r.r B pa3nble Hoqlt, MbI MoxeM IionyquTb yc,loBuoe ypaBHeHI'Ie

/urfl ofipeAeneu]Ifl [orpaBox Srzo u 8y:

L*i,*,- Lffic*z: ('1, - lr) Srro + (C,,, - C)IF (2.) - F (z*,)]8y. (11)

O6uqno I{a)KAan [porpaMMHas 3Be3Aa ua6lro4aercff, no xpat?ueiI Mepe,

,u,Ba paga, fiooroMy ger ueo6xoAuMocru Becr]I c[ellHanbHr,Ie ua6lrcAesus

AJrfl orrpeAe./ieHl{fl rlolrpaBoK Slrzo u 8y; BCerAa Mox(Ho ua6parr, Aocrarorl-
Hoe !rHc./ro ypanneuufi uula (1 l) ,I, peIIrHB LIx cnoco6oilr HaI'IMeHbIIrilx

KBa/4,paroB, olpeAenl,ITb HCKoMble IIOnpaBKI'i.

Kar nu4uo r.r3 ypaBHeHur (11), 4.tn Haurytluero o[peAeneHl'Is srlrx
rorrpaBoK seo6xoAr.rrr.ro cocraB"Ilsrb IIporpaMMy ua6nrcAesuli raxana o6pasou,
qrO6rr [oBrOpHbIe ua6lrcAesuf 3Be3A CyrqeCTBeHHo OTJIHqa,IIHC6 Or [ep-
eux Ha6rroAeuuft rax rto 3HaqeHI{Io BoSAyInHoI? Maccbl, TaK I{ no BeJII{-

TILIHe I.
OnpeAe,reuue euearlaocQepuoi? eeesAtioli BeJIHT{IiHLI npaKrHr{ecKH

cBoAHTcs K c/IeAylouet\{y. flonyuHe Anr Aocrarorlnoro r{HCJIa 3Be3A

Ha6nroAeHnbre guaqeHltt Lm,,.(zn,/*), uaxo4aM Hx [perBaparenbllble BHe-

aruoc@epuue BeJrr{qrIIhI LnL'ox rro Qopmyae (6) ; sareru, o[peAen]IB no-

rrpaBKU 8mo u 8y uS nOnrOpHbIX ua6.ilm4eHUft .:segA, HaXOAI.IM IilCTLtHHbIe

3uaqeulrfl Lrno* fio Soplryne (10).

Ha grolr gAKaHqnBaeTCfl n poqeCC rto.[yq eHLI f BHeaTMOC @ epnOtl Be./IH q UHbl

3Be3.{,br. flouxr, q16 Arzs1, B cyrquocra flB,rrn}orcr nneartroc$epubtlvlrr pa3uo-

CTflMtr 3Be3AHbIX BeJILIqI.IH 3Be3AbI u QOrOuerpuqeCKOrO CTaHAapra, MbI

AONXHbI AO6ASNTT,, IITO A,IIS IIO,TYIIEHH'I CAMHX NUEATITOC@CPTIbIX BETHqHH

3Be3A seO6xoAamo orpeAe/Iurb 3BeSAHylo BenllqH Hy paAHOaxrI'IB HorO Q oro -

Merpuriecxotg CTaI{Aapra (trcruuuoQOpa noCroffHHoro 4er?CrsNn). K Srolry
BO[pOCy MbI BepEeMcs B cBoe BpeMfl.

:

tu\DJrlo/lErIII,fI It nx lltsxHr{TcA

Ha6*rcAeuu, npou3Bo.[E"Iltrcb B rerleHrIe fiIo.rls I{ aBlycra 1946 r. na

Kpuucroft acrpo$.nsuuecxofi o6cepoaropun AH CCCP s CzMerge. B eror
nepr{oA 6Hno o.IeHb Ml{oto flcublx tto'{el?, oAHaKo AHel{ qacro o6paso-

BbIBaJTHCb KyqeBble O6,[aKa, 1OOTOMy ./IHIIII IOrOBI,IHa Ua6nrc4eunrl COlnUa

AaJra rroJrr{He psAbl (4o n noc,te mepx4uana), [pHroAHbIe ArE ofipeAeneHns

uuearuoc@epuoft BeflI,IqHHbt Co.rsqa IIo MeroAy rlocrpoeHafl nssufr Eyre.
B naqane ua6'nloAarenrnrr'x pa6o1 6un [poBeAeH ps,u, BcIIoMorareJIbHbIx
qBeroBbrx sa6rrc.q,ennfi, garent r 6eanyuuufi nepao4 oflpeAeJlfln1lcb BenH-
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riHHbr 3F,e3A I{, HaI(oHeq, fiporpaNlMa Ha6fllOAeHilir (,ntta pacuupeHa Ha6,'IrcAe-

HHflN,ru JIyuu u Connqa. !,ono.nnure.nrso 6una o[peAeneHa pa3Hocrb

3Be3AHbrx Be.rIHr{LIH Connr\a u ,IIyHst Hs oAHoBpeilleHHLIx }la6nrc/l,eHufi erax
CBeTH,lr AHeN{. Pa6Ora 6hi,ra sHnO,lllega BCerO 3a [OnTOpB MeCfqa, qro

Hn,reeT cBoe IIpeHMyuIecTBo B cNrbtcJle coxpaHeHLifl rIocTotlHCTBa CI'ICTeX{bI

Sorouerpa.
Texsura na6,nrcA,ennfi 6u"rya caeAylou.ag: [oc.[e HaBo/((a lia 3Be3Ay

6pa.rlnct Tplr OTCqera QOrOllerpuqeCKOrO CTaHAapTa, 3aTeM OTKpbIBa,'ICf

3aTBOp lr IIpol{SBoAuilocb luecrb oT'cqeToB Ha 3Be34e ]lieToAoM BBeAeHI',Ifl

H BbrBeAeHHr ee H3 uo,rrs speHHfl. Taroli IIeroA o6ecfieqasaa 6uCrpOe

nCI(rrorleHI,re Br'IHflHHfl 0oHa He6a, IlHolIa BecbNIa 3HaqI'ITerbHoro rlp!I

Ha6rroAeHHqx B rlepHoA, 6ttust<uil K no,'IHoJIyHI'IIo. flocre orcr{eroB I{a

3Be3n,e 3aTBOp 3aI{pbIBaJIcfl, H LI3MepeHHe SaKaHrIuBaJIocb TpeilIf oTcr{eTa}iH

ria QOroneTpHr{eCKO[,1 craHAapre. iiepx cpe4uee fiS BCex IUeCTH orcqeroB

SOrOraerpuareCKOro CTaHAapTa, ltbl rioflyrla,llii 3HarIeHHe, OTlIOCfuIeeCfl K

cpeAHeMy rlroxreHry Ila6nloAeHHq 3Be3Abl. Craugapr BCelAa Ha6IIoAanCs rpu
roli lue qyBCTBIITer',IbHocTH, rrTo I{ 3BeSAa.

I{a6.,rro4exns Jlyuu B flepBo]vl I{acKaAe oc,'Ia6neHnfl orngr{altucb or
Ha6,'rroAeHHIi Sne:g JIHIIIs tlO,'IO)l{eHHeM I{opo6KI{ Qoroa,reueHTa, flepeMe-

rr{aBruei;icr B no,rro}r(eHlie Ha6,rIIoAeHHrI C lpaAaul'Ielz. B ocra.IlbgoM Ha6JIio-

AeHHrr ripoH3BoAHnHCb TaK )}(e, I{aK H Ha6,CIOAerIHfl 3tsesl.

B c.rryuae HenocpeACTBeHHoro H3['IepeHI'Ifl cBeroBoro IIoroKa or,IIyutt,
6es orpaxeHllff or oKpaHa, /IIoMuHoOop 3al\{eHfl,rIcfl .IIaMII6BrIM craHAaproM,

H trOBOpOTOTT [epex,'lrcilaTerrl ciIeHtIJIoCb BxoA,Hoe cortpoTl'lBJIesae. Kax
lpaBH.,rro, Ha6.rrroAellEa ,r1yui,i 6e:r rpaAaIIHu corlpoBo)I{l(a'[llcb na6"tto/(e-

HaflMri Ilyurt c rpa4aquell.
Co"ryirue FIa6nloAanocb c 4lorolierpoll B 1Io,/Io)KellI'lI'I ,,Ha6l'IIoAeHI'{e c

rpa4aqueli" c reM )xe tsxo/InbrNr corporr4B.IIeHI{er{ H iltoronterpuqeci(HNI

crar"rAaproM, r{ro n JlyHa 6es rpaAauHH.
'laxun o6pasor,r, rpaAaql{s cBeroBblx noloKoB IIp}i cpaBHeHI4H "4ynu

c Coanl(eu a 3Be3A c Ilynofi orfiHqaercfl ./Irlllrb 3a crler pa3,'IuqI'Ir B

yrio'r'pe6,ran[ruxcs rpa,u,alluoHHr,rx 4zarfparMax r/ (Qxr' l, ra6n. 1).

Ilepexo,t or oAl{oto nonoNeHl{fl xopo6xn Soroa,reiueHra K Apyl'o}Iy,
cr,{erra craHAir p1'oB r,r BxoA}Iol0 conpoTI4B,IIeHIItI 3a}iI{l{a,[l'I He 6olee AByx-
l pex M ilHy r'.

(,IIPlI/IIl.rilrI I lII,l l.ll|lialAlII)IX ItU.iIIl rI I{l{ IJI}I,lilA

rIocxo,,rr,xy r(opoHa/,rbr]r,rr:i orexrpoQororr,rerp rpeAHa3riaqancfl, B oc-
HOBI{OM) ll,Tfl H3X'lei)eHHtI CBCT}IMOCTH KOpOHI)I , BO3llO)I(HOCTb OTKaTII(l'i BO3-

Ayxa r.i3 Kopo6Hr rporoe,reueura He 6ttna, ilpeAycMorpeHa. 3ro 06-
cI'oflTeJrbcTBo flB/Tr,[ocb rrpt4rrr.rHoji nogrtrueHHofo 3r{ageHr.rfl 4l,ryr<rya4ufr
BXOAHOTO Harlprr)I(eHLrtr yCklJrUTeJIfl H I.Ie nO3BOJIH,TO HaN{ ,[,OCT]ItHyTb
HopMa,rrbHoii uyncreu'reJrr,Hocru oObrlrHoto 3Be3Ar{oro elexrpo{loro-
Merpa. BcreAcreHe s'r'cro uu 6sr,rlrE BbrHy)KA,eHLJ orpaHr.rrili'rb csoii cuI.I-
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-0.2

0.0

*0.2

cLrri Jramb ,rpKnNrlr 3Be3Aax,rH. Bceno uaua 6u,ro usr6pauo 14 par:npe4e,rreHHbrx.

tro BCeMy ue6y :rnesg pa3rr.IqHr,rx clter{Tpa.[bHbrx t lrrloB. B Kaqecree craHAapr-
flr,rfr 3eesAr,r 6slaa ripruara a Aql,flpeABapv re,'rbHoe BHearMoc@epuoe 3r{aqe-
ttHe pa3t'Ioc't'll MexA]r se,r[quuoli a" Aql u paAuoaKrtlButili cporolieTpgqec1fi[4
craHAapro,l{ onpe/le.lflflocb rro Me'roAy Ey|a as Ha6,rypAesafi 31 arc,,rs

u 4 anryc'ra. B pesy,rrrale 6sl,ro ronyr{eHosHaqeHrze trni: *O:40.
Xota, KaK ylre 6u;to cxasauo Bblrxe, MoiKIIo 6sr"rio no,noxuTb B IIep-

nc,u upu6,uaxerrEr.i "(':(), lvlr,r Ilce xe otipe,4e/rq;rh ory BerHr{HI{y B TerleHrIe
ojiHoir LI3 riepBbrx lroqei.'r c xopourer? [po3par{HOcrrro. l(,rs ycl'aHoB/reHr.rfl

:JaBlrcu xiocru Qax'ropa
oc.la6,reulrs or u.Bera

3Be3Abr Harr coBep-
iileHIIO AOCTaTOT{HO

6H,ro socno.rrb3oBarb
cr, cporoe"uerrpuuec-
KHNiH IIB3TOBLIMI{ 3Ii.
BlrBa"ryer-rra xr u Eexr e p a

117) n He 6n.ryo HHr{a-
r<or:i ueo6xoAlrnrocru
orrpeAe/,rrrrb Hx He3a-

Bl.rcfinro n xar<orir -,nu6o lpyrofi qse't'osoir cuct'er\re. Taxu.-,r o6paaolr, sadarc-
AAfl AO r{ [OC.[e r,repfi/.(r4aHa qel'brl)e 3Be3Lr,r pa3/,rr.rrrrlbrx crieKTpanbHblx
I{/accoB; atloo (gKO), r1 UMai(B3ns), a Cyg (cA3)u zAql (A2n), Mbr orrpeAe"{u,'r14

4.xa xax<71ori H3 Hr.rx lro xieroly Dyre cooleercrByrorque @ar<r.opu oc/ra6Jie-
HLIrI cr. Coroclas.ueHae [o,,ryr{eHHbrx ssaqeur.rr'i s" c u,rjeraxrw C grwx 3Be3.{
ito Bexxepy {il,To Hani AJrtr i' 3Ha.leHue, paBHoe 0.14 (oruocrru,eecl,
ecrecrBenuo, i( AaHHort qeeroeol:r cucreue). Il xara"ryore Berxepa H!{erorcfl
Tar)iie rlBeroBbre or{BaBaJrerlrbl BCex oc't'aJrbHblx 3Be3A saueii ilporl)aMMbr.

I4rax, nueR npu6,uu)r{eHHyrc ne,rrunuy Arzi l,Jrfl Haureri craugaprHoii
IJBe3AII Iz 3rrar{eHrle \' Attst BHeceHuE flpeABapuTe,'isnoli [o[paBKr.r 3a pa3-
IIocrb NrelKAy uBe'rar{H ua6,rrc4errnoi.i u crasAaprnofi 3BesAr,r, Mbr HMeeNr

BCe Aar-rHbre AJrs roto, qro6r,t o[peIe./r]il'b L.nt,,. Ettx "nro6ofi r.is ua6.nrc4eH-

r.rbrx SBe3A.

florropHue ua6.aro4eHufl sBe3A lalil.t Ha[{ BosMo}I(Hoc1'b cocraBHlL}
clrcreN'ry ua 7B ycJroBHbrx ypanneuufi nuga (11) a.ns orpeAeneHrrfl rronpa-

nox Srzo u 8y, roropbre or{asanucb paBHrrrM}i +0:13+0T02 u - 0.031_
+0.03 coorBercrBegno. TarrEu o6pasou, A,rfl or{oHrrare,/rr,Horo orlpe,q,ene-

rrr{fi pil3HocTH SBe3AHbrx Be,lrr4qllH 3Be3Ar,r u rporouerpEqecKoro cTar{AapTa"

ypaBHeHEe (10) Hue,ro ur4:

Lrur,.: L*0., -0.03(c.,. -c)P(z*) *0i'131. Q2)

OqeeH,qHo, qlo BCe rrorrpaBr(H ga pas,'rBtrr.re MexAy uBeraliH ua6.rio-
,u,esuoir il crau4apruor? gBe3A Aon)r(HbI 6unn upol,l3BoA[ITbctt Ha ocuoBa-
HHn rIBeTOtsr,rX OKBHBa/reHTOB EerXepa.

Qr-rr. 3. 3Ha.reHurr ltit;,* JlJtrr Ha6.rrro4eHufi 1 UMa,
BbrrronHeHI{r,lx Ha paSnuqHbrx Maccax Bo3,[yxa
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flpe4cran.reHre o rorrHoc,tr] Ha6arc4euHri naeT ra6n. 2, lA,e IIpHBeAe-.

nu sa6lrcLeHufl I UMa, xapal{repHble Oqegb 6O.rlsuruuu I{3MeHeHI'IflMu B

F (z-) u n, H HalJrrqAeHl{fl " Cyg c liaJlo MeHflIolullnuct F (z*)'

HeCUOfpA Ha rO, qTO SBeSA6I Ila6.nrcAalUCr, FIa CaMbIX pa3illgqH1'Ix

3EHATHbIX PACCTOflHI,IflX, TIOJIYTICI.IHbIC HAMH BHCATI\{OCQCPHbIC BC.IIHqHHbI,

3Be3A He lirMelor Hgi(axoro xoAa B 3aBHCpIi\4OCTH Or F (z*). I{a r}un. 3
u 4 pesynbrarbt IIa6nIoAeHLrri r7 UMa u aCyg COtloCraBIeHLI C cool-
BercrByroqlrltI{ Hr'I 3uaqeHi.IflMH F (z*.).

I{ar ynouuna,[ocb BbiIIIe, iIJItI tlepexoAa or pasl]oclell Arnu* I{ carrl}Ill Qoro-
A,1IeI{TpHqeCKIIM 3Be3AHblt,t Be,,tHr{HILZM fllpc".t Ha}I FIeO6xOAHMO OIIpeLe,/li{Tb 38e-

3l(Hyro Be,,iHrIr.rHy paAI{oaKTI.IBnOrO (lOrOlierpI4rIecKolo craHA,apra, r{To paBHo-

CHJIbHO yc'raHOB"rreHIIl0 Hy,lb-[yHr{Ta uKa,lbl HarrIEX 3Be3AHblX BeJII'ITIHII. 3TOr

/.,, 2.0 ,tr

<Dur. 4. 3saqeuul Amr* l,trt na6;rror(euufi o Cyg, BLInoJIHOIIHE'Ix HE, paBJIHuHbIx Maccaxl

Bo3.[,yxa

Hy/rb-nyHgr MbI o[peAeJIHM, HCxOAs Hs Tpe6OBaHI{fl, r{rg6t'I SOroanerrpn-
qecKtre u Soroeasya/IbHble Be,lI[qI'IHbI coB[a,{,anH AJIfl SBegA crIeKTpaJIbHolo'

Knacca A0. BHseAeIu cHarlara coorHoueHlle, rIo3BoJIrIrcxlee nepefiTH o'r'

rroJryqeHHbIx HaMlt @oroe.rrexrp14rleCKHx pa3Hocrefi sBe3AHbIx BenLIr{14H

Melr(Ay 3Be3AaMr{ r.r craHAaproM amo* flpfMo K BeJII'Iq]IHAM.3Be3A B Me)I('

,uyuapo4noii $oronusyanbltot? cflcreMe, I{oropble o6o3[Iaq]1M ttlpv.

Kax noxaguBaer rpa$Hqecxoe co[ocraBJIeHI.'Ie pa3Hocrlr trlpv * Lrmo* c

UBeToBbrMrI gr(Br{BaJIeHTaMLI, oTO CoOTHoIxeHIIe MOxeT 6urs. npe4CTaB/Ie-

HO B BHAC:

rnpv*Lrn()*:d*bC*cCz
HJTIL

m,pt,: A,2.u,., * a + bC * cC', (1 3)

rAe C--utseroBofr 3KBLItsa,'IeHT 3Be3AbI B 11aKoI1-JIri6o crlcreMe, I{ I{oro-
poft 6yAyr orl{ocurr,ct rarx{e u roaQrpraq[eHrbl AaHHoro ypanueHna. Bu-
6op rofi unu uuori useroBoii cLICrex{bI n'ro)I{er 6bITb AocrarorlHo npol'Is-

BoJIbHL,tM. )Ke.rlarerirruo ,luIIIb, .Iro6H B o6,IaCTH cnexr'llarrr,nott qyBCTBI{-

reJrbHocTE [pHMeHrIeMoii cHCTe\,IbI HHI(l]BHAya/IbHoe pacflpe,(eJleHHe 3Hep-

rHu paccMaTpl{Baer,rblx 3Be3I KaK Mo)I(HO MeHbIrIe orKJIOHtl./IOCb Or CpeA-

Hero paclpeAeJleirHrr SHeprHr4 A,rrrr cooTBercrBylou{elo I4M clleKTpaJlbl{ofo
(flacca. Tarouy ycnoBalo Aocrarolluo xopouo yAoBnerBoprlrcr uBeroBble

sKBrrBaJreHTu Berxepa, Koropble MbI rlo,[ox[JiH B ocHoBy fipu [poBeAeHHH

rdBeroBbrx peAyKrlurl B Hacrorrr,ert pa6ore. t{to xacaerCfl nlpvt ro ML,I Boclo./tt'-
:JoBanucb Ba3yadrrbHbrNlu BeTIHtiEHaMLI Lluunepa [1,8.l , npI.IBeAeHHL'IMH I{
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Ta6asua 2

1 UMa

I 946
VII 19

21
22
24

29

i .56
1 .50
I .51
1 .40
2.08
1 .43
r) c(

1.47
I .57
1.82
1.98

1 .36
1 .4i)
1 .58
l 69
2.00
2.30
2.59
2.75
I .46
I.55
I .70
2. 00
2.22
2.62
2.Bl
1.47
I .56
l. /o
2, 08

1.16
1 18
I .20
1 .69
1.09
1 .87
I.13
1.25
I .48
1.61
2. 00
I .00
i .09
1.25
1 'i1

1.62
1 .8,1
2.02
2.11

-i \t'.t48
-l-0.39

0.35
+0 4'1
-[0. t10

F0.39
-F0.44
+i).49
-i0.46
+0.50
+0 4s
-t0.37
+0.44
+ 0.43
+0.44
+0.47
-l-0.43
+0.52
+0.43
-i0.37
1,0 . 35

-t0.41
+0.44
-,L0 .35
-F0.4lJ
10.40
-t-0.34
+0.39
+0.[]7
+0.4t1
+0.42

I 946
VII I9

2t
22
24
27

29
3I

VIII 1

4
5
7
8

l0
1l
l3

0. 84
0. 82
0. 82
0. 83
0. 84
0.70
0.76
0. 66
0.72
0. 78
0. 62
0.82
0.82
0. 76
0.74
0.74
0. 65
0.68
0.72
0. 50
0.31-r
0.73
0,36
0.66
0. 34
0. B0
0. 56
0. 60

flry 13

+0.12
,i-0. r 0

+0.0e
-1,0 . 05
+0.08
*0.Oir
-t-0. 09
+0.10
+0.07
+0.10
+0.12
+0.08
+0.15
+0.l0
+0.lij
-1-0.06
-l-0.07
+ 0.08
I0.r6

+0.10
+0.10

-,1- 0 . 04
+0.08
-0.01a0.03

1- 0.08
r,0.07

3l

I o,," I

I o'"''

I.08
I .0r
r.01
I .01
1.07
I .05
I .01
I .03
i .0+
1 .00
1.11
L0I
1 .01
r .01
1 .02
1.02
1.09
r .06
1 .03'l ,)r

1.42
L03
I .41
1 .08
1 .44
I .00
1.18
r .34

VIII I .13
.2',2
D1

.62

.78

14
15
l6

17

18

2+2.r9
2.14
1.14
I .24
1 .40
I .69

Cpenrnr ou16xa otxoro ua6.rrn4sxgq 10n.65 Cpealrsfl ouru6ra orsoro na6rro4eulrl 1()m,04

N{e),r(AyHapo4uofi @oroeN:yanruoft cacreMe rro coorBercrnyronleii r.a6,,rnqe,
Aanuori Kerlnepou [19].

Cocrae,Tqrr ypaBHeHHfl erzaa (13) AJrrr Ka)r(Aor:i sses4u sautefi [porpaM-
rrrJ H pemuB rroryr{r.rBrxyrccs cncreNry yc"rroBHbrx ypaBHeHur? cnoco6ona
HaI{MeHbIIII4X HBaApATOB, tvil,i OIIpe,U,enI,I"[ti xOeq]@uqze]irr,r A, D H a. ligXe
Aaercrr [o/'ryqeuHoe a1'r4M rlyrer'r coorgoureHrie Anfl rrpr.rBeAeHurr ua6,uo-
AeHHbix HaMr{ pasHocreii Arz,,* K 3Be3LHbrN{ BergqI.IHaM B Me}r{Ayrrapoguoft

Qoronzsy a,ribr{ofi cHCrerr e :

tupu: LttTLo* +lf 12 - 1.80C +0.84C2. ( l4)

Cpeguar oua6xa npeAcraBJrenr.ifl orrrM ypaBHeHuelr paBHa + 0".,02.
Tenepu Nrbr Mo)r(ervr olpeAe/rlrrb H gBesIHyro BenlrquHy Haurero paAao-
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aKrHBHoro Soror,re|pxqecKoro craHAapra. flo,ronau pa3llocrb tu0, - ffip":
: ffipy - Lrns,t f m. panuoft uy.rrio Arq sBesA cnel{rpa/IbHoro ru[a A0. Torla,
[oACraBrrB B ypaBHeHLIe (l ) sHarieHue C: - 0T13, coorBercrByiouee
cpeAHeMy uBery 3Be3A TLIIa A0 uo Berxepy, nrti HeMeA/IeHHo [o,ryrIHN{

BBe3AHylo Benuqr.rHy crau4apra (rn.):

mp\, - Ltn(ir. : lltpt, - mpc I ms\

fl cneAoBaTe,rrbHo

m": t lT37 +0n,02,

. fiaaffip": Lmo*.. + I .61 , (15)

lAe Am,s Mbr r{axoAlrM ro ypaBHeHuro (12).
flepexo4 or uarueft cHCreilrbr K Me)r(AyHapoAHor? crrcreMe Soroea-

3yarbHbrx Be"rrarruH 6yger trporisBoAurbcf [o cpoprrly,re:

frpu : ilp" - 1.80C + 0.84 Cz - 0ry25, (16)

Kolopar nor,ryqaercs r.rs ypaBHeHun (lzl) rroc,re noAcraHoBr{[ floflyr{eHHoro

Bbrrue sHaqerir.rfl 7T37 AJtr- esesAijoii Be.rirlqunbr craHAapra.
OxouqareribHE{e Berurrunsr sa6.ryrcAeHHbrx HaMpr sBe3A r{aK B $oro-

o,,'rer(rprilreCxofi (rzp.), rar{ rz B Me)r{AyHapo4nort SoroBH3ya,'rbHoii cr{creMax
(mpu) lpuseAeHbr r ra6n. 3, ,n Koropofi Aarorcfl Taxxe rrx ilBeroBEle
exBlrBareHTbr a3 r{a'raJrora EeKKepa (C), cpeAHHe outu6r<u o4noro sa6mo-
AeHHfl (p,) u pesy,rbrara (pr.o), aaaya/rbrrbie BerHqr.rHbr r.r3 r{araJrofa Ililn
Hepa, nprrBeleHHbre K Me)r(Ayr{apoAHofi Soronusya.ur,uoii cprcreMe, a rari-
)Ke rrac.rro ua6,ryrcAenari 4auuoi,i sBe3Abr. Cpe4unn ouru6xa oAHoro Ha-

6lrcAesas, BbrBeAeHrrarr Ha ocHoBaHr4H BCex ua6,rro4euuli snes4, paBrra

l,r : -r- oTo4.
Ta6,ruua 3

Pery;r sra,,r. r,r rra[i,-r rol 1e rrrr ii :lrelr;1

J\il 3De3tra
lm II pel
I HI4Ko- I

I rosa I I ,, l"'r**'"-ig3; \;t,
TN

+0.05
0.03
0. 03
0.04
0.05
0.05r
0. 01
0. 07
0. 05
0.06
0.04
0.03

0.0 +

1

2

4
5
6
7
6
I

10
11
12
13
14

c Autl
a Per
a Tau
a Aur
1 Ori
p fau
p Arr
e UMa
1 UMa
a Boo
cr Opl'r
a. Lyr
a- Aql
,, C,ug

llt
-*0. r 99
i 0. 075

+0.795
-l-0.244

-0.249
-0.162
-0. 090
-,-0.106

-0.220+0.558
- 0.038

-0.116
-0.007*0.135

il1.

2.07
2.35
z. t6
0.82
1 .48
1.62
2. 06
I .88
I .79
1 .03

0. l7
1. t0
I .46

ilt
+0. 01

0.01
0.02
0.01
0. 0+
0.01
0. 00
0.04
0. 0l
0.01
0.01
0. 00
0.01
0.01

t?t

2.2t
1 .97
1 .03
0.18
1 .73
1 .68
I .98
I .83
I .98
0. 04
2.17
0.14
0. 86
1.47

m
2.17
I .90
1 .03
0.19
1.77

2.04
I .81
1 .97
0.04
2.25
0. 09
0.gri
l.(J t

10
I

16
2
2
2
4

itl
39
11

29
craHAa pT

')ri

Paccuorpenae eroil ra6,turltr floxa3brBael., r{ro npH locrpoeHr.tfi 6ysAa-
MeHraJIbHbrx KaranoroB Be.ruqr.rH 3Be3L lpraBeAeHubrri narraa MeroA yrrera
9 I,Iss. ItpbrMchoi:r acrpo()u3. oOccf Bar., r. tv llp



arliocQepHoro rorrorueHur{ }roxier o6ecne.ra'rs rorrHocrb -10':02 npt,r
qerbrpex ua6,rro.{,esarx xax4oa gBe3Abr.

flpnuxliaa A,rs ourz6xH peAyr{qurl K Me}r(AyHapo4nori Qolonuaya,rrnorl
cI4CTeMe SHarreHHe *r-.00.'02, [o,flyqeFrHoe BbIIIre, LI cqUTarr, qro Oruu6ra

ollpeAer'IeHllfl. tr'Lpe LI3 qeTblpex ua6,utoAelluIl pasHa +0":02, roryr{i{M, rrro

B oroM cnyqae olpeAeJleHr.re BHearMoc$epHor:i BeJrtrr{uHbr 3BeBAbr, rrpuBe-

AeHr{oe K i\{e)r(AyHapoAirori Qoroeusya,rrsofi cucreue, 6y4e'l HMet, ourn6-
Ky *l--0T03. 3ru 4aHuue xapar{repa3y}or ror{Hocrb uocrpoeHun QyH4aueu*
TaJrbHoro Kara,{ora enearlrocQepHbrx Qoroa.rexrpuqecKHx 3BegAHbrx

BeJrr4rrHH (xax uo.rryueHHhrx HelocpeAcrBeHrro, Tar( H rrpuBeAeHHbrx r{ MexAy-
uapo4uori Soronasya"rrrsoii cucreue) nprz Hcrro,'rb3oBaHHH HoBoto lvrerola
yr{era aruoc$epnoto nor"[orqeulrn, KorAa Kax{Aoe orAe/rbHoe ua6,rrc4enne
HelocpeAcrBeHHo Br,IHCCHrCrr ea aruoc(rep5,.

14nrepecuo orMerr4Tb, qro nprr o[peAeJ'reHHra @oroe.,reKrpuqecxux Be-
Jrr4Ltr4H oKor'rolonrrpHbrx 3Be3A 4aclSepeurtua,{bHbrM rletrHbrM r\{eroAoM c
6o,tr,ruun rrHC/IoM B3al4Mrrbrx [pr.rBssor{ H BbrpaBHr.IBagrart XacceHurrerin [20]
nonyqirn cpeAHrorc otuvt6xy pesynbrara +0".'021, r. e. loro xe nopar,-
Ka, qro a ou*t6l<a Harrlero Kara"rrora.

on PEITI]JIEHnE 3Iln8l(HO];I BDJTU[IU Frr,r JI vHr,I

Kar yxe ylto]rr4Ha/rocr. ua6aro4euua ,Ilyuur HHrreM He or/raqa,rrucb or
ua6,rrc4enur? aro6oii nporpaMMHorl aees4u, ec,rru He roBopurr, o 'l'otvr, rrro'

ttpu flpr.rBfl3r{e r{ sBe3Aau Ilyua ua6,rro,xa,racb rrepes tpaAa(HoHHoe [pucno-
co6lesue. Tarc xax Eexxep He oflpeAenfl/r u.BeroBoro aKBlrBa,lreura ,IIyHu,
TO, I]pe)r{Ae r{eN{ Lrbr MorJ'Ir{ [pHCTynLiTb x o6pa6orxe ryHHbrx ua6,rro4eur.ili,
HaM Hyx{Ho 6st"uo olpeA,enrzrb ee ueerosort aKBi{Bar'reHT s cucre\le Eer-
repa. OnpeAe,'ienue qBera ,Ilyur,l 6rt.ryo seo6xoAzmo KaK r,,rrrr rorruoro
y.rera arnaoctpepuoro [ourou{eHtr.rfl, Tar( Lt l\rs roro, qro6bl r.rMerb Bo3-

Mo)r{Hocrb [oryqurb sBe3Ar-ryrc BerurrrlHy ,IIynu B Me]i(AyHapoguor:i Soro-
rnsya.rlruoi.i cr{c't'eMe. IJauoulll.ilr, qro qBer ,rlynsr ue Me}rsercr c ee Qa-
eor?, rax aro 6rrno nor<asauo flauxonou [2 1].

Ifseronr,re Ha6,rroAeuns BeiTIrcb ualru 13, l4 u 15 urolrtr. Vnorpe6",rr-
lucl Su,rr,rpu [IJoma BG, u GG11. Tar< rax qric.[o ua6,rrc4eunri 6u,ro
HeAocraroqHo r,flfl rolo, uro6br ruolr{Ho 6nno oupeAeJTrrrb $axrop rlBero-
eoro ocra6JreHafl Ar'Ifl Kaxlofi, nouu, ro o6pa6orra rrpor4gBoAu,rracb co cpeA-

uuna Qarropot\'I c(c :0':'20, qro Aaer B[o,IIHe Aocraror{Hylo rorlHocrb r./tfl
paccN,rarpr4Baeuoii saAarlta. Peayrlraru .ua6,rlrc4euufi npune4eHst e ra6r. 4.

IJa ocHosaHuw errrx AaHHbrx, Mbr nro)Kelvr oupeAe,rlnTb rlBer ,rlynu n

cr4creMe Bexxepa nocpeACrBoM nepexoAa qepe3 rlBeroBbre oxBrrBa,rreH'r'br

fiLpv -- wLpe. !,eiicrnureilbHo, o[peAei'rHB rpa@u.recxu 3aBr.rclrMocrb rlBero-
BbIx oxBr,rBar'reHT oB ffLpv - tup" o'f uBera 3Be3A a Hal.t-leii cl.lcreMe C,n,

(Qur. 5), MbI HeMeA.IIeuno Hat24eM, qro IIBery JIyHr,r Cxri: f 0T5B coor-
BeTCTByeT pasHOCTb flpr, - flp" : - 0?69.
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Ta6;ruua 4

J{ricta aler;1 rr JlTtlsr n rrallreit ulwellc (C*)

I
r lucJro Ha()- I aC)6r,exr I nolerrrrii i ",V

I

lcp.,tro" orn6-

lra 
pr':Iru rra

a Lyr
a Aql
a Boo
.IIyH a

fit.

-0.56
-0. 14
i 1.09
I 0.58

t7
+0.01
+0.03
+0.04
-i-0.04

8
4
5
4

flo.r,crae,'rsrr oro 3Har{eg[e B OopMy/Iy (16), noryquM A,{fi qBeroBoro

sKBzBaJreHra .Ilynr,r B cHCreMe Eerxepa 3HaqeHLIe + 0':28, (oropoe COOr-

BeTCrByeT cpeAHeMy qBeTy sBe3Ahi cneKrpa"[[,Holo rlirla GB.

<Dnr, 5. 3aeucraMocrs [BeroBblx . oI(BEBareHToa fipv - r?pc or aboro-
g.[eKTpr4rrecKr4x qBeroBblx grBrrBafleuToB B CflCTeMe c]jv

Brr.rzcneHae HCrHI{HrIX yUIoB cpassr 0 }I flpHBeAeHile Ha6IIoAeHl.iii K

cpeAHelry paccToflHHro or SeMJH Ao ,IIyHbI I{ or JIyH61 4s Co,rnqa rpo-
usBoAr.rJlOCb rro u3BecrIIbIM OopMynaM, nolpo6Ho paccllorpenllblM Pyxrle [B],
IIpuLrgM HaMIi I4ctloJ',rb3oBi:lJlHCb Il ero BClIoMolaTe/IbHbie ra6'[I',Iqbl.

3r,ecr MbI (TaIi )I(e, I(aK H Apyrue aBropl,I, 3aHnMaBrulzecs graM Bo-

npocoM) He rrpuHI.Ir{aJII{ BO B1{?IMaH[e Blrrlflrrttr nH6paqllu, yrler Koropol?

rpe6yer MHoro/Ie'rHIIx ptAoB ria6,/IIoLeHI4i'i. flo IpeABapl'IrenbHotT oUeHI{e

Pyxrse, aScpexr ilafpat\urt He3Haql{rereg H He flpeBbluraer HeMHolIi,x co-

TbIX 3Be3AHOIi Be,lII4rILlllbI.

tr4rax, I{r{efl .q,'Ifl I{aKoto-/In6o yt/Ia 4la35l Ha6[IoAerIHyIo pa3Hocrb

3Be3LHbrx Be,lilLruH Ilyunr H OoroMerpllqecKoro craHAapTa (6espae',uuHo, ./IaM-

IIoBoro prnH paAEoaHTr4Brrolo), MbI o[pe,(e/'IplM BHearN'Iocsepuyrc pa3Hocrb

3rHx Be,rrHrrr{H rro cpopr{y,rana (6) x (12).
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IIpu4aeaa ronpaBKy sa rrpuBeAeHpre K cpeAHeMy paccroflHr.rrc, Mbr rro-
r'IyqrzM Lmoq (0) - Bnearrioc$epuyro pa3Hocrb sBe3r,Hbrx BeJrr.irrHH JIyusr
u @orouerpaqecKoro craHAapra g,rn 4anuoft Qasr,i.

Pesy,rs'rarrr na6,rro4eunir upuee4eulr e ra6.(. 5 u 6, B r{orophrx tro-
cteAoBaTenbuo AaHbr: AaTa, Irollrer-tT na6,rrcAeuun T lo BpeMeHH BTOpOTO

loflca, seHr.rrHoe paccrosHrre z, HCTHHHafl cpasa 0 u nuearuocQepuar
pasHocrb 3BeBAr-rbrx Berrrlrr.rH .IIyHsr rr coorBercrByroudeto craHAapra
Mnru(0), n 4auuofi Qase, upuuelr s ra6.r. 5 eru sHa.reHr.rs AaHhr c yrreroM

BeJr[qr.rHbr ocra6,reHHfl rpaAauuoHnbr]r npucfloco6,ryeuiaeu.
OraocurenrHo AaHHblx, rrDHBeAeHHi,rx B rrocneAHHx

'ta6,rur\, rrbl cKaxeM I{Hx(e.
cto"r6uax orlrx

Ta6.nuq a 5

"l ,n I n
+13.41-l2.eel-r3.39

13.41-l:i.011-re.qr
2.r.31-11.65 -13.35t+.;tl-12.06 --re.s6
24. 7i-r2.651- 13.36
25. ol- r 2. 671- I 3. 3e
25.1 -12.58 - 13.30

1.0-47. -12 . trl-13 .4
. ol-46 .

-12. t81-13.
-r2. tBi-l3.48

i,l-# --11.671-r3.
. 5i _2_r.

-12.771-13 "

. 5l *.24 . - 12.7+l-13.4

.81*24. 12.75 -13. TU

. 0l-24. l'-t.741-13.4r

. sl_13. -12.921*13..71_13. I 2. 901-13.

.sl-te, r2.901-l3.

.7l- 13. 12.90-13.

.ll-13. -r2.e6l-13.3r.41-l3. I -i 3.011- 13.

.41+12. -12.l)+-13.3t.91 12.6 *12.t)+-13.31

.51 12. B -r2.991-13. t8.zl 12. - 13.021- 13.

-l3. ool 13.

-13.011-r3.

Ila6Jrro;(otr[fl JIl,rrH c IP&Aar{rroIIIrbIrr lrltucrrocoorrefirrerr (cparuerrrte c pa.lrroariTtrBril,trt
c,t aIIAllpr,0rr)

l.
I

o.o6,u,l olzo 6 Aara I '
mlilt

-12.0e1-r3.

lo-octu'l 
o'oc

1 946
VIII 8

10

It r;

21 28
21 35
22 57
23 0+
21 09
22 03
22 09
22 47
22 52
21 45
2t 49
2',2 41
'), li
23 45

22 30
22 36
.ra ao

035
040

11

l3

-47 .l III 13

14

i
I

I

61:3
lor . o
ios.,1
lo+.2
lss. z
lss. o
55.2
61 .9
61.1
iss. z
1o..,)
l+0. s
l++,0
19.6
48. B

l+2.r,
142. 0
53.6
lsz. g

;++. g

44.0

hm
139
145

22 58
23 01
0 12
104
t26

23 34
23 +o
053
106
ibb
240
126
132
224
230
120
12+
216
,,).>

3d.8,-lr.20 -l;1.3336.9 -12.31 -13.35

l6

ll

37.31-12.:31-13.29
37 . 4l-12.2+l -- i 3 . 30
50.3i-11.851--r3.27
50.6i-r r .861--r3.28
63.11-u.61 -tB.8963. li-r 1.571-13.35
63 .41- I I . 541 - I 3 . 33
63.51-11.54 --r3.33
76.01-r 1.08i-r3.30
76. I r-l I .1i -l:1.3576.5 -11.071 

--13.3113.0
13. I 76.51-'1.041-r3.28

I

flpuoe4eunr,re s ra6r. 5 u 6 sHaqeur,rfl auearuoc@epHux pasuocrert
arzou (0) rro3Bo,rrflror ,'rerxo nepeiirn r{ r.lHrerpa"rrbHbrM ouearnoc0epHbrM

3BesAHbrM Be./rHr{HHaN{ .IIyHu lnp"6 (0) B coorBercrnyroqeii $aee ira ocHoBaHHH
,COOTHOIXCHI,Ifl:

,zpc6 (0) - Lmn|. (0) -i- rz..

flpuuaual Bo BHHIIaHlle, r{To clasa "Ii1,111,v cpaBHIITeJIbHo MaJIo Megqercrl
3a rpu-qerbrpe qaca ua6,rrcAeuur:i, Mbr ocpeAHr4,'ru KaK @assi, Tar( a
sce Ha6rroAegufl 3a .{,aHHyIo Hor{b, rpuBo,q,a [pH oro]r He[ocpeAcrBegHb]e
Ha6.nrc.u,esax ,IIyuu x ua6,rrc.qeHr{fl}r c rpagaqiaeii.
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Ta6,ruqa 6

HenOcpe,qc'rneusrre EafiJlloiteIru,n Jlyrr51 (gpaBuelluo c JIaMtroabIM cnar,qaptOu)

irll
L L I n L^''()((.)'Aar'1' ]llllrll
I lt ttlt ltl tll
120 53161).0 - +7.31 | 0.221-l.l0ll
lzo sg I 6tJ.it-47.2' -i-0.20'--l.l'Jrl
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lzs ot l70.bl-24.41--0.481-l. n ll

I zs t s I 70.81*2r .+l -o .47 l-t . isl
lzt zzl71.;tl-13.e1 o.b7 l-l .o+'l
lzt er l70.i:-tl.8l u.r,4 L -l.ol I

lzz ztl oa.zl-r8.61 -0.641 l.ooll
lzz zgl os.ol-ti.t.0l -0.0+ l-t.ooli
lzs zo 167.71-13.!l -0.7r l-1.061
lzs eg I u7.Bl-rJ.2 -0.721-t.oz I

lze rrlor.zl r 2.61 -o.zrl-t.tt I

123 201 ri3.21 12.71 -0.731-1.l1llI o ts loo.ol 1J.ol -0.771- t. tt;rl
I o zz loo.sL r3.ol -0.77l-t. toll
I r zr I oo.zl rs. sl -o.zs -1. lTll
! r zsloo.oi ra sl -o.zxl-t.l7lllzz scloz.ol zqzl -o.qoi-t.tolllzz +olaatl zt.zl -o.qo L-t.tt l

I z3 +o I oo.sl z+.sl -o.qz l-t . tzll
lz:r aoloo.ql zq.ol -o.qt -t.tillo os lsa.s{ 21.71 o.3z -l.os i

lzs ra lo+.rl ro.zl +o.oq -l.oollzr rs li,s.ul so.zl -0.03 -l.olll' o zs iss.s 37.11 -r o.oz l-t.osi
;lljlll

u 
lo.onrull 

o,oo

1 946
VIII B

10

ll
hnr "l1 4ri 117.31+50.3

2 28141.51 50.J
o 10161.1l 62.5
o 16,160. t I oz. o
0 26 s8.51 62.6
o ez lsz.5l oz. z
1u9lt-)l.o 63.0
11415t.3 63.0
2 08 4+.31 63.3
2 13 143. 7 d3,4
1 00156.81 75.e
r 06 156.0 76.0
t r,tl+t.al rc.s
2 orl47 .21 76.4
z:lol.rs.ol zs.a
r ::s n tl 78.r''
z ss lso.sl zs.z
s rols;.al zs.s
s:olsz.rI zg,o
s s+loo.rl zs.t
I t7 \64.01 79.2t sslza.+lros.z
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ro zz lso.sl too.r
1o zs lsr . sl r oo. tr

lrll

tll
-F0.37

0.33
0.78
0.75
0.76
0. 79
0.76
0. 75
tJ.75

0.76
1.11
1.14
1.16
l.18
1.28
r .31
I .32
I .33
I .31
1.30
1.23
2.28
2.27
2.32
2.27
2.i4
2.25

ilt
I .05
1 .09

-0. 98

17

18

19

11

1J

6
I1
12
14
10

7
4

8
7
6

2L

-0. 98
.02
.03
.03
.04

1 .12
I .08
I .07
I .otj

I .01
1 .01

0. 98.''
1 .03{'

I .04*
I .01{,
1 .01*
I .00r,
1 .03c'
I .04'r'
1.11r,
I .00*

l4

15

-1.02{,

.98*

-1 .07*

npilMeqaHue. 3rlnqroll * orneqesstaHeBllLleua6lrcrexur,Ilyult (cm.crp.140)'

B ra6.rr. 7 Aauu fioryrleHHble raKIzM o6pasoril HopManbHble roqKu l{ptr-

eOr:i Oaslt ,Ilynrt: CpeAHHe QaShI 0, LlHrerpa/lbHr,Ie 3Be3AHbIe BeIHtIHHhI
Ta6,nuqa 7

.lI lt yettetrue Soroa:rcttpu'recnoii trIrrerpa.rl,Iloii ane;;1uoii
re;rrt.tiitrrt Jlyrrrr n sa,BrrctrlrooTrt on tpalr,r

o

l'r"x;.m | -,"n,u, 
I | -r"ntu'

- ,17". O

- 21.8* 13.5
+ r3.0
+ 24.6
+ 37.0
+ 50.4
+ 63.0
+ 76.2
+ 78.8
+ 105.8

-ton! za

-1 1 .36

-11 .58

-11 .64

-11.30
-10.91--1 0. 53

-10. 18

- 9.75

- 9.62
- 8.63

r-o'1ol
+0.01
+0.01
r 0.02
+0.01
+0.01
+0.02
+0.01
+0.02
+0.01
t-0.01

.,tn,-
-tl . +i)

-12.05
-12.27
-12.33
-11 

.99

-11.60*11.22

-10.87
-10 

.4+

-i0.31* 9.32
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Jlynl,l ,1nr 4aunoii Sasu KaH n uamefi rforoe,rerrpa.{ecxoii cHCreMe

mpu6 (0), raK u [pHBeAeHHbre K Me)i(Ayuapoguofi (toronusva,,rsHorl cucre-
ue m.py6 (0), qv c,ro ga6,lrcAesur?, !rcror'rb3oBaHHrrx AJrtr o6pasonaunr
cpeAHero, H cpeAHflfl ouru6xa oAHoii Flopr{a,rrbHofr rourn y.6.

Ha ocHoBaHHr4 orax orpeAeneruii cpeAHafl oulr6xa oAHoro Ha6nrc4e-

nur ,Ilyusi flo/Iyqaercrr panuoii +0T04. 3ro roKasErBaer, qro Ha6,rro4e-
ura ,Ilyum HMeror raxyro xe roqnocrb, r{ar{ a sa6,rrcAeHizfl sBesA.

-//.0

- t0.0

- 9.0

-80

Qrr. 6. I,l3uesenue @oroe"nerrpuuecxofi enesAHofi eerlrqrHH ,IIyHsr c Sasofi (rpyxru -HopManbubre roqt(u Hurouonoii, rouxu - irHAuBuAyaarsue sa6,rrcaeuun Pyrrse)

Ha cprzr. 6 no.uyveuHbre HaMH HopManbrrbre roqKrz (ra6.rr. 7) conocraa-
JreHE{ c xpaeort Pyxre, Aaroqefr ,nsnaeneuae anes4uoli BeJrHr{I,IHbI ,Ilyurr
c Sasoft. Haruu rorrxr rrpeAcraB/reHrr Kpyx(KaMr.r c paAaycaMr, paBHbIMH

coorBercrByroqr.rM cpeAHHM oruu6xau. Hasecru Bce HaIIrIt orAeflbHbIe

ua6,nro4euus 6u.rro HeBo3MoxHo BBr4Ay I4x cryrreuuocta. ,[,nr xapaxTe-
pHcrHKH rorruocra rpunori Pyxre Mbr HaHec;rlr BCe I.IHAI{BHAyaJIsHsIe Ha-

6rrcAesus rocneAHero (rourra) l;rfl -1200<0< + 1200.
KaK sr.rAno ua Qur. 6, nonyueunrre HaMr{ 3HaqeHlifl xopouo corna-

cyrorcfi c rpuaor? Pyxre, Ho rrucro Hx HeAocTal'oqHo .q,,llfl I{e3aBIlcHMoro
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nocrpoeHafl r(pr.rBofi B1fiHgH [roMeHra [oJrHoJryHrrfl. fIoSToMy Mr,r BoctIoJIb-

3OBa,Tr.{Cb KprZBoit PyX<Le A/rrr [pr4BeAeHr.r.fl ]raurr.rx Ha6,rrcAesutlt x noluoft
Qase. 3ro r(a)I(ercrr Btro,rrHe 3aI(oHFILIM, IIocKoJIbI{y cxoAllMocrb HauLIx

Ha6"rrioAeuuii c rpraeoii Pyxre 6esyxopnsneHHa, Ho rri4c,/Io Hx HeAocraroil-
Ho A,rlfl He3aBr.rcli[Ioro nocrpoeuur xpunofi B1ngzu MoNreHTa rroJlHonyHHfl.

BnearuocQepubre pa3Hocru 3BeBAHbrx Be,[rlquH ..Ilyuu u coorBercrBylo-
rqero crar{Aapra Anzu6 (0), rpr4BeAeHHbre rro xpunori Pyxrre r nonsofr
rpase, 4anlr B rrocr,reArlrax rpacpax ra6,r. 5 u 6. FIa ocHoBaHI.rH arrlx AaH-
HLiX BHeaTUOCsepUaA pa3HOCl'b 3Be3[EbIX Be,[HrIr.tH ,Ilynr,t B r,roNIer{T I'IC-

rHFrHoro flo,lHo.rryHurr H paAl4oar(rr4BHoro crarlAapra (no la6,r. 5) [o/ry-
r{aercfl pasnorZ - 13T35 -l-0':01, a pasHocrb MexAy ,rlyuoii r{ ,,raMnoBbrM

crar{AaproM Ha ocHoBaHlrH ra6.,r. 6 paBua .- 1?06+0T01. 3nas 3Be3A-

*ryro Be/'rrrrir4Hy paAHoaKrHBHoro cTalrAapTa, Mbr r,rerKo IIo"[yqHN, 3Be3.4,-

Hyro BefiHrrHHy ro/'rHofi Ilyuu s Haureft @oroe,nexrpuqecxofi cHCreN{e:

tup"(. : Ln-to( * tns :- 13:35 + 1%7 - - 11T98+0T03.

3eesAHag Be,'rI4tIHr{a ,IIyHu B Me)r{A)'Hapo4uofi cporonlrslrsrlrsor? cucre-
Me orpeAelrvrcfl, no $opnry,re (16) rz 6yAer paBHa

tllpv(: Dr67 a-0:04.

OIIPDi{EJIEEI{D P,tilIIOCTlt i}r}Ei}AIII)lX I}IIJII{qI4H COJI]IIIA I{ JIyIIbI

Kponre auearlrocQepuor? ssesAuoi.i BerlrrlnHbr lonuort Ilyntr, [o,'ryqeH-
'Hoii zs ua6,trc4euzfi c rpa4aqgeli, rirru onpeAenn/ra errle H pa3nocrb Mex-
gy ,rlyuort H JIaMrroBbrM crag,4,apror,r. Tenepr, ec/ru Mbr no/ryqHNr pa3Hocrb
ruearuoc(repnoft snes4uoft BeJrrrqr.rHbr Co"rsqa H roto )Ke crauAapra, ro
Her.reA,rreurro uafi4eu r.r pa3rrocrb sBe3AHbrx Berr.rrlaH Nrelr{Ay Co,rlsqeu u
JIyuori.

C erofi [e.IILIo, c 1 no 25 anrycra Be/rr{cr, ua6,rrcAeuus Co"ugqa. Kar
y)'r(e ylox{HHa,rlocb, co,rHqe na6,rrc4a,rocs c sororraerpoNr B Ito/ro)r{eHar.r

c rpaAaI{Lreft, npII.Ieu Aocr]rra/rocr oc"rya6,reuae s 74.47 snesAuori Be,/rHrrrr-

lIbr. A",ts yqera arlroc0ep,.ioro [or.rrou,eHr4fl Han{ rprrrfl/rocr, yAoB"rrerBo-
pr{Tbcfl r\,reroAon,r nocrpoeuafl "luuuii Eyro. trJartoutrr.ru, qro trprr r4c[oJlb-
soBaHHLI ororo MeroAa Halrlyrrmee npu6"tulrenne H Be,[[qr.rHe BHearMo-
c@epnoft pasHocrt4 Lmo@ r're)r{Ay Conuqeu r,r craHAaprou 6yler (cm. crp. 121):

.r,Ue A u /1 onpe4e./Irllorcr B pe3yJlbrare pelxeHHs cnoco6ou HaI4MeHbIIrHx
r(BaAparoB AByx cucreM ypaBuerrufi sw4a:.

A,m(2,t)=A{BF(z),
Lrn(z,t)=.Ar{ BrF (z),
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lpeAcTaBnsroqrx ABe rrpsMrbre 6yr3, fionyrreHHble r.r3 r-ra6JlroAeHr,rfi Ao E
[ocJle Mepr,rAHaHa.

3a secr repr{oA na6,,rrc4euufi uam yAanocb [oryrrnrb fionHbre pflAhr

ua6arcAeuufi Co.nnua (ao ra rocne MeprdAuaHa) ,qr, 11 4neft (rcero 235
Ha6nrcAenufi). I-lonyueHr{bre pesy.rrbrarhr npr{BeAeubr s ra6n. 8.

Ta6urqa 8

Hadurogeuua Couuqa (nrrnbc aa aruoosepy ro ueroly ttocrpoenr{fl aunnfi Eyre)

.I(a r a

r946

VIII 2
7
9

l0
13
14

Ani. g a,-"o 
| ;t;H*l'-

-oYts
-0.74
-0.85
-0.82
-0. 89

-0 .88

1 916

VIII I5
17
18
l9
21

_0,],so

-0.72
-0. 86

-0.88

20
25
l6
17
2b
I7

,)2

o?
o9

22

Cpe.urree -0''.82+ 0,,.02

Taxunn o6pasou, npil yrrere a'ruocQepHoro rrornoqeHrifl MeroAoM no-
crpoeur.rq ilafiufr Eyre cpe4uss oruu6ra o.u,Hoto euearlrocQepHoro BHaqe-

HlIfl snes4uofi BeJiuqlIHbr Co,rsqa (ro,rryvaeuoro B cpeAHeil{ H3 20 or'geat-
uux sa6.rroAeur4rl) oKa3brBaercr pauHori -l- 0']'06. Cpaeuaral gro -?HaqeHue
co cpe4uefi ouru6rorl .oAHoro orAenbHoro ofipeAe,reHafl BHearMoc0epuoii
Be,[arraHbr sBe3Abr rrpa rrpxx,regeHH?r HoBoro r{eroAa (J- 0'1'04), Mbr Har/,rrr,-
Ho y6ex4aenrca e 3Haqr.rre.[brro rressruefr roqHocru, r{oropyrc Moxer
o6ecnequrr, npHMeHeHI.re I\ieroAa nocrJroeHHfl ,ruuuir Eyrs, He roBopl yxe
o ero HcxJrrolrure"lr,soti rpyAoeMkocrlr.

Llcxogx ug narTAessoro HaMr.r cpeAHeto 3Har{eHufl A/rfl pa3Hoctu Lrn11g

lr yqr.rrbrBarr Be,rrHqHHy oc,ra6,reurs, paBHyro 74'.'41 4- 0'1'02, uu JIerKo olrpe-
Ae.lILrNr pa3HOCTb 3Be3AHbrX BeilUqHH cOnUqa U ,rlyrrr,l. [efiCrnare,'rbHo no
3tIar{eHag}t:

Lmro =- -- 75'.'23 -i0T02,

Ams6: * 1':'06t0T01,

IIOIyTIHM trllte@ - ttlp,( : AmoO Ams6 : 
- l4':17 -l- 0T03.

Tarzu o6paeou, pa3Hocrb Qoroe,rexrpxqecKllx gBe3AHbrx BeJIr.rrluH

Co,,rsua lr ,Iiyun, [o/ryqeHHarr as ua6ilroAeuuii Co"rsua ro MeroAy 6yre
r.r HoqHbrx na6.nrcAesur? JIyuu, oKa3brBaercr pasnofi - l4:17 +0":03.

3HaqeHI.re aroli ReJrHrrHHbr, uailAeHuue Pyx<re, oKa3aJIocb paBHLrM

- ruf29 B Soroaaex'r'puuecxoii cfrcreN{e, Heci<oirbxo or,rzqarcuerics
or naureii.
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flo.ilyueuuafl BbrIrIe pa3Hocrb 3Bes,q,IIhrx Be.IrllqlIH Coruqa u JIyHu,.

c oAltoti cropoHll, H 3Be3AHafl Bei{i.IquHa ,rlynr,l, c 4pyrolt, Aalor Bo3Mo)I{-

Hocrb olpeAenr.rrb I{ 3BesAHyro Be,rHr{LiHy Co"ryuua. /]eiicrsurerbHo, IIMeeM

ffip"@ - ttup"(. : - 14?17 -F 0T03,

orr{yAa
ffip"(:-11T98+0103,

tupe1: - 26o.'t51-0:04.

Kpolre roro, HaMa 6rr.rya cAe,rana [orrbrrr(a o[peAe,'IeHI.Is eroll Bert{-
TIHHbI EqE OAHI,IT{ HC3ABHCHMbI}I MCTOAOM, A UMCHHO, U3 OAHOBPCN,ICHI{bIX

na6,rlrcAeuuft BocxoAsIr],ero CorHrla r.r saxo,rlfliqer? ,rlyHbI. Taxull o6pasou,
6u,ro oclrrqecrBJ'reHo cpaBHeHHe orux cBerr.rJl B oAr4Har(oBbrx ycJIoBLIflx.

Cpanueuur BeJrrrcb c ,,raMrroBbrM crar{Aap1'o[,r, npuqelr Jlyua ua6,rloAa,rlacb
rrerrocpeAcTBerruo, a Co.ruue, KaK Bcerra, c rpaAauaoHHbrni npr.rcuoco6-
./IEHHCM.

!,uerurre ua6nroAeuur,rlyuu oc.{ox{HeHbr reM o6crort'r'erlcrBol\,r, r{ro
cBeroBoii ro'r'ox or AHeBuoro Sona se6a B Aecrrrr([ pa3 rrpeBocxoAl{'r
ceerosorl florox or ,rlyusr. floerolry ueo6xoAllmo 6u,ryo xaxun-ro o6pa-
3oN{ r(olrfierrcupoBarb e$Qexr, BbrsbrBaeMbrri @ouou. A.ils eroit qe,ru 6tvto
HCrroJrb3oBaHo rpaAyr.rpoBorrHoe npucnoco6,reuize ycr4.rrrzrerff [13]. 3ro
npucroco6,rreHr4e rlo3Bo,'rfl,rro AaBaTb Tar(oe BCTpeqHoe Harrpf )KeHr{e Ha ceTKy
3.IreKTpOMerpZUeCr<Olt ,'raMIIbr, r(oTopoe upu6"tuNeuHo r{oMIIeHCr.rpoBa.rro IIaAe-
HLre HaflpflxeHrzfl Ha Bxor,r{oM cofll]oraBJreur4r{, BosHr,rr{aBrrree ga cqer Soro-
roxa or cpona He6a, H coxpaHfl,,ro orcqerbr lanbBaHoMeTpa B [peAeJrax
ruKaJrbr. Cxeua KonrrreHcarlr.ru rrpil BeAeHa Ha $ar, 7.

flprz paccuorpeHur.r $ur. 7 MoxiHo y6eAurbcfl, qro rrlla sar{opoqeHuoM
urrerlceJre S, cxena pa6orana, xax o6nqHo, TaK i{ar{ [pr.I oroM K cerr{e JraM[hr

He rroABoAr.i./rocb Hr4Kaxoto AonoJrHr{Te,rlbHoro HanpflxeHHs,Ecnu xe 3aKopa-
qr{Ba.,rrcfl IIU'e[ceJrE, & (npta BbrK,ryrcqesHE rrrt'erceJrrr 51), 'ro rroreHqr.roMerp P
s xOlr6raHaIIUu c CorrpOTHBJeHrrtrMH /fo u R; nOAaBa,{ B rlenb ceTKlr Ha-

R
IIpfl)KeHIie oo: n;l:!q ,0, rAe 'Up - Hailpfl)I(eHlle Ha [Orel{l{Ho\,Ierpe -
o6paruoro 3HaKa c rr€.-ilag,eHr4eM HanprrxeHufl Ha BxoAHoM corrlloraB,rreurzr.I

.vcu,rEre,rr (, o6yc,roe,ueuHulr @ororoxoni or cpona ue6a. Pery,rrzpyn
rroreHrluolrerp P (uauanaa peryrr.rpoBxy rtpt,l calror? lra"ryor? qyBcrBurenb-
r-rocrrz ra/rbBaHoMerpa u rocrelelrHo AoxoAq Ao pa6ouefi eto qyBcrBtr-
re"truocTz), Molr{Ho 6sr,ro uo4o6pars raKoe HarrpaxeHr.rs r)nt r(oropoe
c ,[,ocra'l'oqnoii ro.tuocrbio paBHs/rocs 6lr - 2".

Taxan o6pasou AocruranacL, KolrrreHcarlufl (tororoxa or Qoua ue6a,
a Qororor<, aogHr.iKaerurri rrpu BBeAeHlrr4 B rrone 3peur.rtr ,Ilyuu, AaBan
orKJIoHeHI4e ra/,tbBaHoMerpa, o6yc,roBileHHoe ,'II{[Ib ee cBe'I'oBbIM rloroKox,I.
fIpi.i srolr oqeBr.r.4Lro, qro u3MepeHHfl npou3BoAr.rnHCb B rort xe pa6oueri
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qacrr{ xapaKrepucrur{r4, r{T'o a o6blquo. HyxHo 3aMerurb, uro no4o6nui;i,
xpar?ue y.ilo6ssrr1 x{eroA rzcx,rrrcqeHua $oua rreAocryrreH rrH Brr3yanbHoMy
uu QororpaQuuecxouy MeroAaM,

Paccuorpul{, xaI< nporr3BoAn/r}rcb H3}repeuus. floc,re Aocrax(eH}rfl rrp[-
6.uEsare,rruorir r(oMneHcaqr.uI $oua u-rrence,rs S, 3aKopaqr.iBa,[cr{, H Be-

,rutcu o6H.rrtue ria6,rrcAeHHf ,rrar{[oBofo craHAapra. 3arenr, npH HaKopor-

Q:i-r. 7. Cxeua erempr{qectrofi KoMneucaqt,ru e]Qerra Soua .queeHoro ue6a

fio 3auIyuTr.rpoBaHHoM ranbBaHoMerpe BbIHI,IMancfi IlrreflceJlb 52, eaxopa-
,rruBa.rrcfi rrrre[ceJrb Sr, u oAsoBpeMeIIHo orKpbIBa"IIcr 3arBop. Teuepr, KotAa
.$ororuerp 6n.n roqso croMrleucl4posau ua Qou, cHoBa AocrHraJlacs pa6o-
qAfi IIYBCTBI,ITCfibHOCTb TAJIbBAHOMCTPA IT OTCqHTbIBAJICfl ,HYT6.. (T. C.

'orcrrer raJrbBaHoMerpa npH KoM[eHcarlnu sona), iloc/Ie qelo B none speHHfl

Sorouerpa BBoAlr,racb .Ilyna, u HauHHaJIHcb o6u.IHue H3MepeHI.Ifi. rIpH
erou ,Ilyuy up[xoAu/rocb BsIBoALITT n o6e cropoHbl npzMepHo no Hanpa-

B./IeHr{ro ttso$or AEeBrIoro He6a, TaK KaK [pH He BlonHe cHMMeTpurrHoM
.cMerTr,eHnn JIyuu rro orgoilreHuro K 4na@parue Mor cl{a3arscr e$Qem or
3Haqr{re.[b]Ioro rpaAueura rprocra AHeBHoro ne6a. IIpu o6pa6orxe 6pa-

nocb cpeAuee apr@*rerrzqecxoe as orcqeros no o6e cropoHbl JIynn. flpt't
trepexoAe K 3aKnIoqi..ITenbHoMy sa6lrcAenarc craHAapra BCe ori]IcaHHbIe

ottepaqur,r coBepuantrcs s o6parnou tropfl,{,Ke, seco6rIoAeHae Koroporo
Morno [oBpeAr'rrb ra/IbBauoMerp, rax KaI( Ha pa6oqeti rlyBcrBurerbnocrl'I

HeCKOMTTeHCHpOBaHgOe Haupsx(eHl{e, I)g vUILI ,Uk Bfi1paCs-Ba.IIO orcqer ra/Ib-
,B€IHOMeTpS AaneKO 3a I]peAeJIhI IIIKa./IhI.
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I-lecnorpn sa ne6onrruire or6pocsr raJrbBalro]rerpa npi{ AHeBHbrx Ha-

b,nrc4euulx ,Ilyur,r (rax rar Qassr ee 6r,rnu secr,l,ra 3Har{trTeJiruu), ranuu
Dyre oupe4eJlflIorcrr coBeprreHrio yBepeuHo. I-la Sur. 8 nocrpousBeAeHbr
sa6"rircAesur ,rlyHu, [oryqeHHbre B Hoqb c 18 ua 19 aerycra H yrpoM
i9 anrycra. Paccliorper{rre srrrx na6.nioAeuuri uogsonser AyMarb, qro HH-

xaxor:i cyxlecrBeHHorl pasuauH MexAy AHensofi u noqsofi rpogparrr{oc'r'bro
xe ua6arc4aercfl.

r{ro6n y6e[ursca B ToM, qro AHeBHbIe ua6,nroAeuur Jlyuu He I4[,reror

cucreMarr4qecl<oro pacxoxAeHr4f c ua6.ryrcreHr.rflr\{u, trpo143BeAeHHbrM]r

Hor{blo, oHH 6u,ru plcrloJlb3oBaubl

ll,1rr o lrpeAe,/reH rzfl rueariuoc0e pH brx

:lRe3AHbrx Be,,IHqrIH,rlyuu n rpasax,
'cooTBeTcrByrorqHx Ka)r(AoMy Mo-
MeHry ua6rrcAesus, B paccMar-
pHBaeil{0M cnyqae AJrfl Bbrrioca
sa6,nrcAesurl Jlyxrr sa arrvoc@epy \.

craHAapruoft sses,u,ofi c.rryxu,ro
Co,rigue. B coorsercrBul{ co 3flarle- Qrrr. 8. Cparuenrre Hoqrrori r.r ,4uenuoii npo-
HHeM, [O/IyqeHHbtNr BbI[Ie (ra6l. B), spaqlrocru no sa6,rto.qetlunn ,flyrttt (npyNror-

anearuocsepHan ,;;,;;;;- 
- i;,:; i6'I;"$:il: , fl-I'n gXg^:#'","'.,'"t,ti

,4,[q CoTHII a 6.,;.ta [pI.iHtITa - O'.'82. pl'rAr[alta yrpou 19 annycra)

9ro Kacaercs uBeroBoto gKBHBa,

r'IeHTa Co,riuua, To .qJlfl ero olpeAeJleHHfl I\{Ei Bocno,ryb3oBa,,IHcb UBeToBbIN14
na6nro4eurrnrui Connrra u JIyHsr, Koropbre Mbr BeJrH s 1942 t. Ha
A6acrynrancxor:i acrpo0xsuuecrorZ o6cepnaropuu. IJ,a6nro4errrri upor.rsBoArz-
,,rl{cb reM )I(e sr{crpyMeHTor{, c reMH xe @rri,,tpaM.u tr cypbMflHo-r1e3r.reBbllvr
,Qoroe,renenroM, rz3roroB,rreHHhIM oAHoBpeMeHHo c Soroa,remeHToM, rrpH-
MeHsB[rHMCs n erofi pa6ore. B peeyar,rare cer{H Anefi ua6np,4euuil co,rluqa
I.r AByx uoqefi ria6,,lro4euuft ,Ilyuti, uBeroBble oKBprBa,,IeHTr,t 6t;nw no,,ryrreHbl

+0T31 *0T02.u,.rs Co.rrsqa u + 0'i54t0101 4rn Ilyunr. peeynrrarn 6u-
,nE iloflyrreHbr rio MeroAy flocrpoeHr.{r nusuit Byre lo r] trocJre MepuAr.raua.
Cpaenenue c r:a6.r. 4 nol<aennaer, qro rlBeroBbre ar(Br,rBa,rreHTut JIyuu,
orpe/qe,lreHHbre B 7942 er 1946 rr., cxo,qrrcr MexAy co6oii B rrpe4e/rax
onia6or ua6nrc4euurl. floerolry Mhr Harrr,rrrz Bo3Mo)riHbiM rlpur{.rrrb, qro o6e
'CLICTeMbI C)iUIeCTBSHHO He pa3,rlr.IqaloTcg Me)I{A)/ co6Oli, rrTO BuOJille Sar(oH-
Ho B IIpeAe/rax HyxHoi:i roqriocrIz. 'laxam o6pasotr, ]vrox{Ho cqu.i.at'b, rrro
pa3Hocrb rlBe'roBrdx er(BuBa,rer{roe Conr{(a r JIyg61 Kat< Arq 1942 r., rax
u 1lrfl. i946 r. 6i,Aer paBua

Cno* C.nr( : -A".'23,
fi, c,/Ier,oBare"rlbuo, qee'r'onofi eKBZBa,rIeHT Co;rnu,a, HCxoAn HS IIBera "rl)rur,t,
{ronyqerrHoro s 1946 r., 6y4er paBeH:

c.,vo : oY 58 -0".'23 
: + 0T35.

Ilepexo4x, I(aK LI u crlyLIae.II)rntt, K IIBe'roBoMy aKBLIBa.rIeHT5r s cHC't'eMe

139



Berxepa riocpeAcrBol,r [epexoAa r]epe3 qBeroBbre oKBHBar'reHTbt r.Lpv'- ffip"
(crp. 129), nu uafir,eul ero rrz.p1,@ - 

,rlpce: _. 0T55, a Co: + 0TlB B cr{-

creMe Eexrepa, r{ro coorBercrByer cpeAHer,ry uBery 3Be3A rzna dG3.
'lerepr Nrbr Nrolr(elr fionyqurb BHearMoc'SepHyrc Be./r[qHHy,IIyHbr, noJlb-

sygcb Co,rsqenr KaK craHAaprHori 3Be3.{,orl, [purrexr nocKonbKy 3HarreHl]e

lizsg : - 0':'82 Mhr crrrraeM ncuruuofi nuearlroccpepuoii pa3Hocrblo 3Be3A-

HL,IX BC,IIHTIAH CO,IHUA U QOTOUCTPEI{CCKOIO CTAHAAPTA, TO BbIHOC IJA ATMO-

c$epy Ha6/rroAeHur? ,riyurt rpolr3norrz/rcfl cpa3y no $opuy,re:

Lmo(- : A,mq (zq, tre) - [ (1rc, Co) + i (Cc - C6)]F (eq ). (17'l

Kax nu4uo us ra6n, 6 rz Qur. 6, pesyrrrarbr HorrHbtx lI AHeBHL,tx Ha-

6,rrc,(esail,rlyuu nire(pacHo cxoAsrcrr. Taxas cxoALIMocrr, pe3ynbraroB,
lronyqeHHhrx AByrlrs coBeprxer{Ho He3aBr4c14N,rbINrH cnoco6anu, flBJIfiercn
xopour.rM KoHTporer,r Harrefo MeToLa.

Iloc.ne BCex [peABapr.rre,rrbHbrx 3arreuaHarl, neperl4eu K onpe!,er'I€Hirlo
pasHocru 3BesAr{Lrx Be,'raquH Coauua u ,Ilynu rrs AHeBHbIx sa6lrcAenaii.

B *ronresr t, vorr,a Co.ruue u .Ilyua HaxoAsrcg Ha oAHHaKoBoill 3eHI4r-

HOM paCCTOgHHr.t e H, C,rreAOtsal'eJrbHo, Ha OAUO,T il,Iacce Bo3.(yxa (eror
nlroMeHT MOX(HO OrrpeAe/IHTb XOTs 6r,r IIO nepeceqeHr.rro KpHBL,IX H3]leHeHI4s

Macc Bo3Ayxa Ailfl Co,,rHqa x Jlyunr co npelreueu), pagHocrb NIex{Ay

Ha6.rrcAesshrxirz 3BesAHbrMH BeJrr{qHHaNlH 3rax cBeruJr L,mg(z,t) - L'mq(2, t)
orrrzqaeTCfl or BHearrlocQepuofi ux pa3HocTH JiHIrIb 3a cqer pa3,'IHr{Horo

nor.ilorqeHux n aruoc0epe cBeroBbrx noroKoB Co,rsqa u Jlyuu BcJIeAC'tBlIe

pa3,'raqufl B Hx uBere (se cqrrras nolpaBKr.r sa [pI{BeAeHI.Ie ,Ilyttu K

cpeAHeMy paccrorHr.rro). Aeircrsure,ribHo, nuearuoc(repHafi pa3uocrb 3Be3A-

ubrx BeJrurruu Co"ruqa a Qorouerp14rrecr(oro c'r'aHAaprar KaI{ a ,q,,rfl BCflKolo
cBerarra, orpeAenrrrcar.r: 

il;, 
";: 

_ u, cq) F (z),

H ecJru npuHrrb Bo BHaMaHr.re (17), 'ro nuearlrocQepHafl pa3Hocrb sBe3A-

Hbrx Be"rrHiruu Co,ruqa n JIynu Br,rpa3Hrcfl rrepes sa6"rrc,q,euuyrc I,Ix pa3-

Hocrb cne!,yrcqr.rM o6pasou:

npeo * tvlp"(. : Lrnoo Lmg6 : Lmq(2, t) -lnq(2, t) -y (Cg -Cg) F (z).

Tenepr, uu nepeii4en,r K npar{rt4qecxoMy orIpeAeJIeHI.Ixr erofi pasHocrn

Hs Ha6flrcAeuuii, rpou3BeAeHHbrx 19 m 21 aBrycra.
B nepenrft H3 orux 4uefi Co,rHue u ,Ilyua HaxoAa,IIHCb ua oAuoli Macce

BosAyxa rpu ee 3HaqeHLIu F (z) : 1.7 1 B Motr'reHr, KorAa Jlyna unte,la
r.rcrriHHyro Sasy 78]8. Ha6rrcAessbre 3Har{eHkfl paeuoc'reu Ln't6 (z,t) u

Lnoq (2, t), LIHTepilo,rupoBaHHLle rro coorBercrBy]oxrllNI t\vrkltrr Eyra Ha

MoMeHT, Korl,a o6a cselura HaxoAunLICb Ha oAnOr:r Macce soslyxa F (z),

Stlttw

A,rng(z,t): - 14".'62 u Lmg(z,t): +lT8i.
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B AagHol,t ci'ryllae iluLtt4r4 Byre c",ryxl.Lru To"IIbKo A/Ifl uHTep[onflul'lu I]a
nyxHuri MoMeHr MelKAy ua6rrcAensblMll Be,ryHr{I{HaMIr Co.uuqa u JIyHtt, a,

c/IeAoBaTeabHO, nOlb3oBaHLIe uMI4. tlBJrflJrOCb CTpOIO 3aKOHHblM.

Depn pasnocrb npHBeAeHHbrx Bbrue Be,rrxqaH A'rn6(z,t) - Lrnq(z,t) u

lplrAaBar x eroii pa3Hocru rlottpaBXI,t 3a npliBer,euze ,IIyuu ]( cpeAHeM)r

paccroflHlrlo r.r 3a pa3Jrfirrfle B r(Be'le corruqa u JIyHn, HaiiAett, r]To BHe-

arruocQepuarr pa3Hocrb 3Be3AHbrx Be,rrlqI{H grux cBerI,LrI nprE @ase ,IIyHu
7Bl B 6yaer

ffipeO - flt.pc( : - 76n.'52,

Ho 'rari rax, Ha ocIIoBaFIHH ra6n. 7, 3Be3A,Hafl Be,rIHrIIIHa /lyHu n @ase
78 . 8 panua - 9':62, ro 3BesAHarr Be/rrrqr.iua Co,rHqa no ua6.rrrcg,enr.rflrvr

19 aarycra 6yaet
ffiP'O : - 26'!14'

Asanoruqsuu o6pasolr \,IbI orrpe/(e/'runr.r nHearuocQepHyro 3Be3AHyro
BeJrr,rrraHy Co,riuqa ras ua6,rrc4euufi 21 anrycra. B eror,r cryqae oHa ora-
3aJIaCb panuoli

fil'cO: -26'''11'

)/qurueafl rrpr.r BElquc,rreELIr{ ourz6xu pesy,Tbrara AByr{parr{oe lpHMe.
'HeHIIe rpaAauHH, B cpeAHeM, nolyr{HM 3HaqeHHe:

ffip"o: -26!12+-0:04.
Hecuorpn ua ge6o,rruroe rrucno AHeBHbrx na6.ryroAeunfi, unr llprrAaelr

r.m 6onruroe 3HaqeHHe BBHAy roto, qro sBe3AHarr Be/rEqar{a Co.irsqa
oflpe.qe,rlfieTcfl SAecb coBeprreHHo He3aBlrcuMo, B To BpeMfl KaK rrpa o[pe-
/'IeneHr,ra groii Be,'iaql{Hbr npr.r noMoultz snes4uor? Be"rlr{qrrHbr JIyHr,l, olpe-
AeneHHoil Ir3 r{orrHbrx ua6nrcgeuafi, n no,ryueHnsli pesynL,Tar n crpsrrofi
Sopue BxoAr4r HyJrL-rryHKr rparoti Pyixne. [3 ceoro oqepeAb, Ta(oe
cor,lraclie pe3ynbraroB yr{agbrBaer Ha npaBH/'rE,HocTb Hyrilb-[ynr{Ta, ssr6parr-
uoro Pyrxre.

O4uoepenaesnue na6"ryIoAerrufl ,IIyHr,r u Co,rurla Aaror HaM BosMo)KHoclb
rllonyrlHTb He To,rIbI{o pa3HocTb 3Be3AHbtX BeJIIIqHH 3Tt4 X CBe'r.Iz,'I, HO I{ BHea.I.NrO-

cSepnrre sHaqeHaff pasnocrer:i lrx Be,ttHqHH c $orolrerprrqecKr.rM crar{AaproM.
!.elicrnarenbHo, [o,,rb3yflcb oAHr.rM H3 cBela"[ (a uacrnocru Co,ruqeu) rax
.craHAaprHori sne:4o1tr I,t pexrarr cHCreMy ycnoBHr,rx ypannenuli sfiaa (10)

Lm6q :47zoc rtBmoo - (Cc - Co) F (eq) Dt,,

nau uaii4errt L*n( , 8rzoo, a cJTeAoBaTe/rbHo, ri HCTr.tHHyro, nuearuoccpep-
HyIo pasHocrb 3Be3rHbrx Be/'raqr.lH Conuqa H craHAapra Lrnso. BosMour-
Hocrb yBepeHr{oto oIIpeAe/'reHafl ororl Be.rrHqr.rIIbr IIoBBo.rrqer AyMarb o
rrocraHoBKe pa6ornr IIo cr,rcreMaTLrqecKoMy oiIpeAe,IeHHrc 4UenHOrl rpO-
spaqHocrH aruocsepu H ee r.r3MerreHHe B reqeHr.re AHfl IIo ua6nrc4euuzl,r
OAHOTO TO,TIbKO cO.'ruIIa.
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3ua.reuue snes4uori Be/ralruHbI Corsua, Hafi.qeuuoe H3 !,He BHbrX Ha6lioAe-
Hur?, uaxoAHTCs B rroJrHoM corJracun c Be,'rurrr{Hofrnlpto : -26:L5 + 0'104,
lo,ryqeHHofr ttpu ilc[o/rbgoBaHr4a HoriHbrx Ha6,urc4euuii ,TyHu, rrpHBeAeHHbix"

r uo.rinofi Qase. Eepa cpeAHee pts o6oHx orrpeAe/reH[r?, 6ylenn aMerb oKoH-
rlare/,rbHoe 3Har{eHHe A,lrI 3Be3AHOii BenuqrIHb] co,ruIIa s Haueir @oro-
3reKTpHrIecxofi cucrelrre :

ffiP"o:-26':14--,0!04'

fIepefi4n K cHcreMe MelK{yui1pg4nor" Sorona:yanruux Be,rrHrrHH, rro-
ryrrnM BeJrr4qHHy Co,uuqa s eroft cr{crervre:

flpt'o: 
-261'69 +0:04'

B saKarcqeHHe conocraBHr{ olpeAe,rieHHbre rra}rH Soroe;rexrpHqecr(He
3BesAHbre Be,[uquHr,r Co,rsqa u ,Ilyuu c pe3y,,rbrara]ir{ Apyrrx aBTopoBe

ltpHBeAeHrrbrMH Kefiuepolr K Me)r{AyHapolsoft Qoronnayarruoii cricreMe"

Ta6rlrqa I

Cno4na oupeg,eneuuir BuoBArrbrx BeJruquu Coruqa u Jlyrrr

Metoa ua6lto.u,etrttr

Busya.r t,u stir
D

))

t)

OororpaQ uu ecxr.rii
)

I) a.4uouerpu uecx nri
<Doroo,rexrpnqe cxnii

))

I .orruu I nrr"
I nnvo I nov(.\r roprr

cDa6pu
L{epacrinii

ilnxr<epriur
Lle,r.n sue p
Kurr
Ii uplr
flerrur
Kol4ep
IJuriouora

fit

- 26 . 8{-r

- 26.64

-26.93- 26.68

-26. 50

-26.79
-26.94*26.22

-26.69

- tn

-12.83
-12.28
-12.44

-12.7'
-t2.69.
-12.67

Ha ocHoBaHlr[ Haturzx Ha6JrroAeurzit a6co.troruas Be.rrHqrlga CongUa.

6y4er + 4TS8 B MelrAyHapo4nofi QoronrEsyaluuoii czcreue.

SAIOJITOTIDIIIIE

Onpe4e,terillar HaMH 3Be3AHarI Be"IIuqI'IHa rIo/'IHoI:I .Ilyuu xopouo cxo-
AI,ITCfl C rIa6JIrOAeHr4flMb., [pol]3BeAeHHbIMu pa6ee, rorAa KaK 3Be3AHafl

Be.[uquHa co.ruua oKa3hlBaercfl HecKo./IbKo HLIX{e, qeM 3TO 6rtlo npunaro
B [OC/IeAHee BpeMrr. Teu ue MeHee, x6p611iafl CXSAI,IMOCTr HaIIIflX Olpe-

Ae,rIeHLrr?, BbIno,/IHeHHbrX pa3rIitIHbIMLI MeToAal\,IE, He AaeT HaM ocHoBaHI.Itt

COMHCBATbCg B NOTYI{CHHOM 3HAqCHHII , TEM 6ONCC IITO B HACTOflIIICfi PA'

6Ore ntst I.IMeJII{ Bo3Mo}KHoCrb IIaAex(Ho peAyUlipoBaTb HaUIH Ha6nIoAeHI4B

K MexAyHapo.u,Hoft @orosllsya,nbHol? cxcreMe'
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Hg qxcro-nreroAulrecr{Hx MoMeHToB Hacroflxler? pa6oru uau xorerocb
6H OTVerUrr,, Bo-IIepBbIx, AoKa3aHHyio HaMH Bo3]roxHocTb IIocTpoeHHg

Syn4aueura,,rbHbrx Kara./roroB nuearuocSepustx sBe3AHbIx BeJIIIqHH u,
Bo-Bropbrx, ocyurecrB,'reHue He[ocpeAcreeuHofi AHesHoii flpI.IBx3I{H Co,rHqa

u ,Ilynsl. B peey,rsrare HaMeriaercs rlyrb LJITI yBepelrHoto yrlera arr{o-
c$epnoro nor,,roiqeul4ff KaK nprz ua6arcAenl4sx sBe3A Ia Jlyttrt, TaK H npu
ua6,rrc4euurx Co,,inqa. Ec,,la repefiru x ira6,nroAeHrlflM B MoHoxpolraru-
qeCI{OM CBeTe,'TO 3TO OTKpLIBaeT HOBbIe BOsMOIxHOCIW p.Jlfl peIxeHIIf OAtlOii

rz3 ocHoBHL,rx 3aAaq ssesAuofi cnexrpoQoroMerpr.rg, a HMeHHo, cpaBHeHr.rr

pacflpeAe,'reHufl ol]epruu B crlexrpax 3Be3A Iz Co,nsua.
B earrro.{eHze cq[TaIo cBoHNr Aoarolr no6naroAapizrr B. E. HHxoso-

Ba 3a pyxoBoAcrBo Lr rroMorqb B rrpoBeAeHr4r,r Hacrosrt1erl pa6orr,r.
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AI{ AA 1] M I4 fI II AY H C CCP
T',3BECT?1fl }t,PbIMCIIOH ACTPOOHSI{qECITOPI OECEPBATOPI.IH

ToM IV, 1949. r.

OPBITTA CTIEI{'I]I'AJII}Ir0-AB0I,[H0iI 3Bll3[LI II. I). ?I I433

I]. ,7. A,nu6utttsuii

Op6rrra ocnoBaHa ra 23 cneKrporpaiuMa)i, rroryqelrnrx n 1932 -1940 rr. 3reMeurr,r

'op6urbr onpel(e.rrr.rrncb rar: P:3't. l)7027: e:0.0102; 7:J. I). 212t)907.7621 c,l':267'.6'
y - 4.5 ru/cer.; I( :36.2 ru/cer.; a sin i : 17i7100 t<xt.

3ra sseeAa [o:22n11?9, I : +- 22"24' (1900.0), /z,.is : 6'l'80. crel(rp
A0] Ha6rroAanacb Kar{ [porpaMl{Haff 3Bes,[,a cnHCKa 3Besr, BB - A0
e 1932 r. fleperueHuocrr paAr.raJrbr-roii cKopocrr.i 6r,raa ,vc'raHoB,TeHa H3

ilepBbrx Ha6,,rroAeH[r:i; s 1933-1940 rr. 6u,rn no,ryr{eHbl AotIoJIHLIre.IIbHbIe
19 cnexrporpaMM.

Cxopocrz 1932-1935 rr'. B3rrrbr us o6pa6ori(Ll Kara,Tora 107 BB-A0
3Be3A; B Cr(OpOCrlr, Ha6,'trOAeHHbre B 1940 r., BHeCeHr,r norrJ)aBr{a * 8r li
* Azr. ro ra6n. X r{ara.rrora 107 B8-A0 ssesa t I Lo, ro ra6r. II
Karar'rota,,Pa4Ha/ibHrie cKopocrH 53 3sesA".

B ra6"r. i noueuleubi ,qaHHbre, orHocgqprecfl r na6"rrc4euagrr H. D.
211433.

CnexrporpalrMbr 6blr'rlr [o,{yqeHb] c r{oporxoi/r xalrepoi.i cner{rporpadla,
Larcrqefi AHcrepcHro a 75 A/uw y H.,. Cnexrp H. D. 211433 coAepx(rrr
3HaqHTerbHoe ,4,Jrrr rro4o6Horo crreKrpanbHoro Knacca qr{c"rlo JruHr4.ii., r4g

Koropr,rx Anfl orAerbHbrx crreKrporpaMM E3Mepfl,'rocb or 10 Ao 15 nusui.
E.raro4apn Hett"[oxoii roqHocrH Ha6./rroAeHHbrx cxopocrerl, Haxo)KAe-

HHe rrepi{oAa 6uno [poAenaHo cpaBHure.rrbHo 6ucrpo u ysepeHuo. OH

oKa3aJrcri paBHbrM 3'157027; oro 3Har{eHHe 6u,ro nprl}rflro KaK oKoHr{a-

reJrbHoe n Aa,rruei?ruriM HcrrpaBJleHr.iflM He noABepra,'rocb. Bcl conoxyn-
Hocrb ua6.rlro4euufi o6nxnaaer 855 repuoAoB.

flepnonauanbHarr cHCreMa a,'reMerIroB 6u,ra rtor'ryqeHa rpa$uuecrnu
'cnoco6onn JIeuaHa - 

(Dureca:

P : 3d .57027 , tt : 255. 4 ,

e : 0.1115, .i : -1- 4.8 ru/cer<.,
7' - J. D. 2426907 .616, K : 37 .2 rn/cex.
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Ta6,rrrrua l

I932 rtIotrl,
aBr.

OI{T.
l93ll urort,

aBr.
1935 anr.
1940 urolr,

aBr.

ceHl'.

ot(T.

HO'IO.

1i905 .532
6925.485
6929 .,152
6987.330
7269 . 53 I

7275.530
7307.422
r.r040 .325
9833.526
9839.514
9863.441
9866.435
9872 .417
98U1.402
9884. 337
9887.395
9895.361
9898 .39i1
9904. 355
9913.2l B

9949.215
9955, ltio
9958.280

0.000
2.102
2. 49u
3.252
ll . 401
2.260
2.019
3.016
0.368
2.78b
1.721
1 .145
3 .557
1. 83l
1. 196
0.683
1 .509
0 .976
:i. iJ62
1.514
l .809
0.611'i
0. 163

1-21.7

+21.7
+35.8
-l i34.0
.+ 7.4

-13.7-t-44.8
-1- 5.0
+29.2
-23.4
-25 .3
J 32.1

-16.7
-ll2 .0

- 1.6

-31.9
--19.0.l-36.7

-20.0-14.2
I 34.6

o- (l

(x rr/cer)

- n.0

- l l
+ 2.tt

ot

- 1.8
+ 3.4
_r 4

+ 5.9

- 
a.()

- 3.{J
-t-20
+45
+ 1.ll
+ 4.7

- 1.0
+ 8.0

- 0.2
t u.o

- 0.2

- 3.9
r9,l

- 8.8
+ll.9

H)nrrnilcka{ Iila
212.X)00 -.1

17
lr
9
Li

l6,,
22
25
22
28
2t

30
8

1l
14
22
25

I
10
r5
21
24

klcnpan"neufie orgx aJIeMeHroB, EcKJIIoqas [eprloA' 6sIao npoz3BeAeHo

no o6brqpo [pI]HflrbIM AI'IQ@epeHIII'IaJtbHbIM Sopn'ry.naiu Jleuasa-@uneca
c [peo6pasoBaHl{eM rIepeMeHHbIx [lresHHrepa. 23 ua6.rrc4ennr 6auru

coelrrHeHbl B I HOpMaflbHbIx Mecr:
Cxoooclt O - C)t! Oa3a (xufcer.) (xu/cer)

I 0.050 +29.5 +4.5
2 0.555 *0.6 -1.33 1.106 -25.4 +0.7
4 1.511 -33.7 -0.55 t .787 -20.0 +5 . 3
(, 2.127 - +.2 -2.57 2.642 +25 .4 *6. B

8 3.016 +44.8 +3.8
e 3. 338 +35. 5 0.0

,[,anuue [ocr'Ie,[,Heto cro/I6qa paBIILI cBo6oAHbIM rI./IeHaM ycnoB;l,lx
ypaBHeHr.rfi. ,nvrs BCex yc/IoBHbIx ypaBI{eHUI? 6amv, rpHHfrbl paBHbIe

BCCA.

Hopuanruue ypaBHeHHr [onyqeHbl 6u.[ll s raKoNI BIzAe:

+ 9.000 f + 0.367x*0.6382s- 0.358 e-0'202 't: +3'200
+ 5.003 + 0.632 -t- 0.140 + 0.500 : - 2.761

+3.997 -0.049 +3.184 :+6.259
+0.886 -0.030 :+6.797

+2.62s :+5.017
10 Uau, Itpr,rMcHoi,i acl'po0r,lB, oocepBar.,r,IV 145

Criop oclr
(I(M/ceK.)



3lecr
I : 8y f e cos <o8K * ,( cos oBe - Ke sin <o8r,r,

x:8K,
,t : -(8<r,
E:_ Kff,,M,
,:Kw{*.*'..

tDnr. 1. Kpuraa pa.qr.ra,'lbubrx cropocrefi sBe31r,r H. D. 211433

floupaaxr gneMeHtoB flonyqu/rncb raKue:

8e:*0.1013,
8I : 1 0.146,
8o : .t- 12".27,
c\.1 :-0.28xryr/cer.,
8K: - 1.10 rcna/cer.

Bepoarnar ouru6ra oAuoro ycnoBHoto ypaBHeur.ra r : t l.98 rrvr/cer<.
Oronuare,rrruaa, HCrlpaBJleHHarr cr{creMa ssaqegufi gJreMeHroB w ux

BepoflTHr,Ix ouru6or rtoflyrra.rracb:

P:3d.57027,
e : 0.0102 -l- 0.0258,
a:267'.6 -i- l3'.9,
y: + 4.5-* 1.50 xna/cex.,
K : 36,2-l- 0.80 xu/cer.,
T : J. D. 24269074762 +0,142,

d.sifl i :1777100 xtr.

B pesy"rsrare uc[paBneHurr aneMeHToB cyMMa xBaAparoB pasnocreft
ua6,rrcAesrfl-BhrlnrcJreHHr l\Jtfl orAe.rrbHux ua6.nrc4euar? ronugn.ryacu.
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c 695.93 Ao 56i.04, r. e, na 19070. flpe4crar,rreHne sa0rroAesuii ououqa-
rerrnoli cscretroii aJreMenroB ,rtaHo B [ocJre,u,HeM cro,r6tle ra6.r. 1. Beponrnar
oruu6xa oAuoii ua6.nrc4enuoft cxopocrz r,roryr{uracr J_ 3.48 ru/cer<. flpu-
Hr.rl{arr Bo Br{riMarrae Ma,rrocrb Ar.rcflepcurr cner<rporpaQa, gror pe3y.(brar
HaAO nptr3H&Tb BrrO"{He yAOBJTeTBOp}rTeJrbHbrrli.

Ha $ar. I npe4cran.ireHbr r{plrBafl ,r3MeHeHrIfl plAHaJrbHLIx cxopocrefi
H. D. 271433, oflpege,/reHrrafl r]o or{oFrqareJrbr.rbrM 3Har{eHHflM a/reilreHToB"

u H rr g.I4BH g,ya"rr b rrr-r e sa 5n m.u,e n u r cx o p ocre r:i.



AI(AnEMIIfr HAl.n CCCP
11 IJBECTIIA ITPbIMCITO]A ACTPOq)H3HTI1'CItOI-1 ODCEPBATOPHI{

ToM IV, ,1949 r.

opBr,rTA ctrDnTpaJrbIro-ABotrtHOII 3BE3A6r Ir. R,. 4536

I. A. Ilfaii,n

Ila ocHosauur{ Ha6np.[eHr,rfi, uo.ryueHusrx B CHMer.rge, BblgHcJreHi,r sJreMeHrbr op6urbr
cneKrpanbHo-,qeofiHofi 3Beslbr H.R,4536: P - 32d.864, 1:-3.3 rru/cerc., /(:86.0 rn/cex.,
e:0.175, co:228'1,f:J.D.2426003.941,asin/:160lB000rr,r,rzf sinsi|(n4Smr)z -:
: 0.r52 0.

3ees4a Il. R. 4536 (1900, a.: lltt\{rr.t5, ,\: -1,- 35o29', crrer{T'p F'5,
fftvis:5'1'75) xar c[exrpaJrbHo-ABot:rHafl 6u,ra o'rrpura llracxerrolr B 1g1g r."

Hil o6cepBaropu[ Buxropux n KaHa4e [1]. Ilesaeucr4r.ro oHa 6ri,ra raxxre
orKpbrra aBTopoM n 1930 r. s CHN{euse Bo Bpe}rff Br,rrroJrHeHpra ueproft
rporpar\{r{br paAHanbrrbrx cKopocrei.i [2]. Mlr Ha6.rrc4a"un 3ry sBe3Ay 01.

BpeivieHr.r Ao BpeMeHH c 1930 r. lto 1939 r. Bcer.o 6u"ro no,tyrreno 29
crleKlporpalrrr, a3 lrax 17 ronyrra.rr l. A. lIIaiiH, 8 - E. I(. XapaA3e H

4 * n. O. LLIarin. B 1935 r'. faptep Ha6lrcAa,r ary sBesAy N ouy6nrt<o-
Ban op6Hry [3].

Ha uaureii o6cepnaloprrlr crrer(rpotpar,rn{br 6u,,ru no"uyqeHbr r{a 40-ntort-
MoEoM pe$,rexrope c A.IIilHHor? xalrepofi npr.r Aacnepcnu 36 A/my oxcuo I lr.
Mtroro.utc,neHHrJe cleKTpa/rbHtre,rrHHHH AocrarortHo pe3KH.

B ra6,r. 1 nocae4oBare/rbHo .u,aubr: orroxa rra6rroAeur4fi, ro.rir4aHCt<aa

Aa'r'a, Oa3a (cuuraa or [poxor(Aer{Hfl rrepes nepaacrpuri), Ha6,,rio.u,euuaa
cKopocrb, orr{,{oHeHIIfl O-- C, Iio,Tyqet{Hbie H3 or(oHrla.te,lbHbIx a,,Ier\,reH-
roe. CornacHo ['aplepy, nepno4 erofi 3Be3Abr paBen 32,t 884, t1 p,Jrtr Ha-
[rux ua6.rlroneuufi, oxBarr,rB[]ron\ux 102 qr.rK,,ra, llonpaBor{ li r()ptioAy
He rpe6yel'cs. ll nacroflr.qee Bpetrfl r-re ocl'ael.Cr coMlreHr{fl, ty.1's 32,t 864 nn-
.rrrre'r'cfl e/rdr.lHCTBeHtrbrM lteprrol(oxr, Il .4pyfoii anbTeprral'r.rBbr llar rror(er 6br1.i,.

I(pnnan cropocleil, lrpeACraBJrrrou1afl Hul(Enr.r/xya,rrbHbie Ha6.ryro.4er{r.rrr,

/laHii Ha Qur. 1. fIlte4eapnTe.rIbHrJe gHaqeHr.ifl 3.rreN{eHT,oB 6r,r,rri rro,riy.rentr
rpaQu,recxur{ rryreri:

P : 32,t.8C4 4.5 r<u/cen.
e :0.142 K : 37 .B r<rr,r,/cer.

'r -. 2ii9: 1 7':J. D. 2426004.823
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Ta6.rllqa I

IOJIil alICt(afl A at a
a6.lto4. gx6p6g

(rur/cer.)
o-c

(xu/cex.)
'"il,oa3a 

I

I
,2

:J

a
t)
f;
7
ll
I

t0
ll
t2
l3
14
r5
l6
t7
IB
l9
20
2t
22
42

24
2Ir
26
27

29

1930 (ienpa,rrr
MapT

I935 anpe.rr,

i.{afi

242.i033.635
043.589

2427903.500
9 r5.461
915.508
931 .395
93:1.502
935. 365
937.374
grll9.369

941 .3ti4
945.362
.q47 .448

2428661 .336
ri63.310
661i.392
ri69.300
675.281
6U1.295

2429019.427
025.43 1

039.360
039 .382
041 .369
041.385
057. 365
057. 384
.196. 395
396 . 4l {i

29.691
6.784

26.+02
28.271
5.455

23.411)
25.312
27 .321
29.3lri
31 3lt
2. 445
4. 531

28.275
30.2+9
30.331
3.375
9. 356

I 5. 370
24.8d2
30.866
11.931
r I .953
13.940
I 3.956
29.936
29 .955
7.462
7.483

-55.0r02 c

-28.1
-46. 0
-t-17 .2

- 7.0

-16.0
-36. 6

ca o

-48.7
-44.4
-10 2
+ 7.0

-38.0
-39 .4
-3e.3- 3.2
+30.6
+18.1
-')/ 

o

-47 .l+32.3
-F26.3
+21.7
)-21.7
-41 .3
-38.4
+ 19.2
-l-23.0

*1i.0
I,q
-t- 6.4

- 4,t
+ 3.6
-- 0.4

- 7.8
+ 4.8

- 4.9

- 3.5

- 0.6

- o.4
t- 3.9
+ +.4
+ 4.3

- 1.8
+ 3.3

- 1.5
+ 1.5

- 4.6
+ 5.1

- 0.9

- 1.9

- 1.9
-l 2.6
+ 5.5

- 4.0

- 0.2

I 937 rr,r afi

1938 uaii

H IOH T,

1939 uari

2lt
7

10
12
22

8
10
l2
14
Iti
l8
22
24
7
I
I

l5
21
27

I
6

20
20
22
22

I

7
12
l2

a,? 37 t//
Qaaor

rDur. I. Kpnnar pal(r{a.rrr,}rbrx cr(opocreii cner(rpajrbrro-.(,Boi,iHoii 3Be3rbr H. R. 4s36
( H nAlrslr,uya,'rsH br e Ha6Jr()JIeHrr a)

Ha6arc,[euxn lbtJra coeAr.rgeur,r B tpv[[br, rr i\nst grrax HoprraJrbuux
MeCT, Ilo./Ib3yflcb rIpeABapuTeJIbHhIMH 3JIeMetITat\{ll, 6r,l.tl.t BbIrIric,TeIIbI Cperrl-
HI{e cKopocrn (ra6n. 2).
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Ta6;rHqa 2

p eArr crr

Oa3a (KM/ceK.) fl p e.4I ap.
(KN/ceK.)

-1 1.1

-0.8
-0.7_J. r
F4. 3

+4.1
r) ,

+2.8

O xou.rar'.
(KII/ccR.)

1

2
J

4
a)

6
7
8

+ .204
7 .550

1 I .834
15.176
2:1.97',)
?7.099
29.613
3l 019

- 2.1
-F20.7
+29.7
I20.5
-16.0.-JZ,O
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VcnosHHe ypaBI{eHI{s, cBflsblBaloulfle 3uaqeHufl O-C c nonpaoxaiuu

H [peABapI{TeJIbHblM sHaqeHIItIM 3./IeMeHTOB, 6SI.rtr peureuu IIo [IeToAy

Jleuaua - @aleca (cnoco6 HaHMeHbruHx KBaAparoB ro cxer,le IIIIesHH-
repa). I-lo.rrsyrcr nepeMeIIIIbIMI{:

r : d^r * e cos ad.K * K cos ade - Ke sln ada,

*=d,K, T:-Kd,a, e- -K3),or,o:K{'{E i rdT,

Mhr nonyqunH cneAylou{He HopMa.rIbI{ble ypaBneHl]r:

+ 29.0000 I -4.4459 lt 10.6781n - 6.6300 e - 0.9841o-20.9000:0
+1e'31r'5 

;33333 f3'-,'# 1??'T,i 1'333?3=3
+ 4.7320 + 0.9953 + 13.8714 : o

+ 5.9970 - 4.8168 : 0

Peureure ypaaueuxtt .qano cneAyloulue no[paBI{I{ I( g/IeMeHTa[I:

d.\:+0.72 d<,r:-0.191 :-10".96
dK:-1.82 dT:-0.882
4s : 1 0.033

iB pesyarrare petueHlls rto cnoco6y HaI'IMeHbIIrux HBaAparoB cyMMa

orrtnoueHuft Arrn HopMa/IbHbIx Mecr Zpoo yweubllrrnacb or 214.4 Ao
82.8. OxoH.ratenbHble oJIeMeHrH BMecre c ltx BeposrHbIMH otun6xaun

Aanbr HHx(e. PgAont c HaIILIMH oJIeMeHTat\{H AaHbI SJIeMeuru fapnepa.
lIIaftt

P 32d.864
y - 3.8 + 0.33 r<u/cer.

K 36.0 * 0.97 xru/cex.
e 0.175 + 0.028

o 228'.1 + 11".0
r J. D. 2 426003941 + 1.372

a sin i 16 018 000 ru
zrl sinri

Ti, +;,,Y:o'152o

fapnep

32d.864
.- 8.3 + 0.49 ru/cex.

37.3 + 0.65 rr',t/cer.
0.087 * 0.0r 6

223".6 + g'.7

2422059.507 + 0.845

l5 787 000 r,u

0.175 0

I D(/



Cpelnee sHar{eHHe orKJroI{e}IHfl O - C A,us otq,e.uuuof, [nacrtIHKH
(ra6r. 1) panuo --l-3.4 ru/cer., a cpeAHee anre6pauuecxoe * 0.04 xrulcer<.

I-lp, cpaBHeHHr,r g/reMeHroB 6pocaercr B r.Ilasa 6olsuroe pasfil,Ir{He

B cxopocru crcreMbr y u B oxcqel-Irpucurere. Paerfi.Ine B cKopoc'IH
Me)r(Ay Harrrr.rMlr pesy/rbraraMr,r H pegynbraraMH lapnepa, Beporlrt{o,
Mox(Ho rrpufi]rcarb; uo xparluerl uepe llacruqHo, pa3flI4rluo B cacreMarfl'
rrecxux ouru6xax Ha6,,rroAeHsbrx paAua,rrbHbrx cNopocrefi. tlro xacaercn
oKCqeHTpHCHTera, To, r(ax oro BHAHo us rpueoft cxopocrefl, oH l(oBo,rlbuo
BHaqHTeJIeH H Bo BCrrKoM cJryr{ae ilpeBocxoAllt 0.12.

ilnreP&'r'Ypa

1. J. S. Plaskett. Publ. Donr. Astr. Obs. 1, 170, 1920.

2. B, A. Alr,6uqnrefi u l'. A. LUafis. Tpyau llanuofi acrp' o6cep. XLIII,31 ,1933"
3. W. FIarper. Publ. Donr. Astr. Obs.,6, No. 13, 1935.
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i). l'. ,tll 11r:'tttoat;r'

Ii pa6o'r'c paccMorpellbr ;r.Be ocHoBrrr,re r\roIenH, o6'rr,crrrroulue cyilrecrBoBarrue Mar(clr-
MyMa 6,recxa y IIoBhrx snes,4. flepnaq Mo,{enb, Tar( IIa3brBaeMafl rfi[ore3a A, npe4rrolra-
faet, rrro B NroMeHT MaKclrilryMa 6recr<a orrrHqecr(a,I roaqa nsr6pouerrrrofi H paclxEparo-
uleiicn o6onotu{H l(e.uaercr cpanrrnlroi.i c e,lHrrHqeri [5]. npu eroM Bcrr MarepHrr,
coAepxa[Iaflcfl e o6oJroqxe, Mo)r(eT nol{r.rgyl b 38e3,[y rraBCerlla. Bo BTopoii MoI[e.rr]i]

(rranoresa ti) $oroc( epa 3Be3Abr Jlocrllraer cnorrx uau6o,nr,tuHx pa3MepoB B MoMeHr Ma-

r(cxMyMa r.r 3areNI HaqHIIacl cxluarncl [2, 7].
Ilo rnopoilt u rperr,eM pasAe,rax Hacrosuefi clalr,u o6cyrr(j{eHbr ,{Ba Bapr{aHTa rnno-

tesu A, flpeAc'raBreHIIbre rpa$Hqecxn ua r]r.rr. I n 2. fIor<aaarro, qro o6a 9ru BaprraHra,

C TOIII{}I 3PCI{Uq IIA6JIIOIEHUii, BCTPEqAIOTCfl C CCPI,E3HI,IlUH TPY,UHOCT'INIII. OCHOBHOfi E

peuraro[le]'r rpyllHocrbro flB.rrflercfl ro, uro o6a Bapr{a}tTa He B cocTo,ililrn o6r,scuzrt ga-

Meubr rrpeAMal{urMa,irbHoro cflel{rpa HoBbrx 3BesI rJraBHbrNr cnexrpoM []. B ro x(e BpeMt
9',r'a 3aMelra fB,,IrreTcfl ogrrofi ua Han6oaee cyilIecTBeHHrrx 3aKoHollrepHoc'refi, ila6JlroAaeMbrx
E (lre(1pax HoBblx 3BesA.

li cnrrsrr c oruM B pa3AeJre 4 pacclrorpeubr re cJre.[crBu,r, I(oropbre Rbrrer(aror H:J

tHlroTe3r,r E. VxasaHo, IrTo fipliHrlue 9tofi ranoTeglt cpa3J, xe ]Iael' Ro3Mo)KHocTb BrroJilre

)"[oBJrerBopHleJrbHo 061jscHHlr, BL'tu]eyIIoMrHylyIo 3ar(otroMepr]ocrn. fla,ree, 'raI( KaI(, c
'IOqKH 3perrHrr lHnorcsbr B, cxopocrr, pacrxripeHrirr Qorocclepsr repeA Mar(cr.rMyrltotvl [re]rb-
rue, qeru napa6orruuecxan (n6o B paMKax erofi lro4e.nu $orocQepa ocraercrr co anea4oii),
Mbr Mo)r(eu oueHlrrb iltaccbr HoBr,ix 38e3.[ tto tpopuy,re (8). Pes1,;rnrarr,r noACqeroB npHBe-

l(etrbt B ra6.r.3. Oult noKasuraror, qro B prr/Ie oryqaell orH ,,Maccbr" flBJrlrorcfi qpe3-

ssrqaiirro 6oalulrnn (iio I500-1700 MO).
Il csflsrr c glr{M B pa3Aene 5 npuneleuu fiorroJrHnreJrr,lrbre apryi\leH1br, xoropbre

ta()r(c N{orJrH 6u ronoparl B norb3y o,leur, 6o.quuux ilra(:c y uoBbrx 3Be3I. 3Aecb, B oc-
rroltHo;!r. HMerorcfl B BHj{y re no]Icqerbr, Koropbte cBrr3arrbr c yrlleHbrxeH}IeM cr}relr{eHr4rr

y HeKoTophrx crrcTeM aurilit:r nor,roulerrHfl B crrer'rpax IIorrrx. 3ru rroAcqeru coAepxaTc,
s 6oree parrlrux pa6orax atsropa 122, 231. il ra6.rr. 5 npunr-:ilerru orleHr(fi ,il,raccbr" l(.[rr

N Aql l9lft r N Her 1934 na ocrroBalrrru pa3.rruqHr,lx croco6os,
Il paage;re 6 paccnaoT petrbr re 'rpyAHoc'r'H, I(oiopHe cBfl3alrhr c npr.rlrrrrHeilr 6o,rlruux

llacc.3rn rpy,qllocrrr u ocuoBHoM TaKoBbr:

a) IlocrorHcrno clreuqertnir B6nu3H ilraKCHllyi\,ra y a6cop6qrrorrHbrx crrcreru B cner(rpax
Her(o'ropbrx Hosstx. llorasaHo, qro 3Ta rpyltHocrb sB,,rrercrr upeotro;rullofi,

6) Ecan noJrocbl H3,ryqeHr.rfl, upr4HaAJreniau{He co6crBeHrro crreKTpy 6r,rnrurrx l-loar,rx,
BO3rlul(aror B oTl{ocrire,rrbtJo Henporr)r(erruoii o60.qoqre, o}tH AoJrx}r},r 6slrr xpariue cHr'ILHo

crrerr{eHr,r B cropoHy 6d.rrurrrx Jtrlrrr BoJrrJ, cv. (poprryal' (12), qero lre ua6loqaercr.
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Caeltorare.rrr,rro, ec.rrrr tfopuyra (12) repua, B rreM, rrpaBIa, r.rMerolcl coMlieHufl [40], ro sftllerc
rrnunfi ypoBeHb o6pa3oBaHHfl no,{oc r.r3JryrreH}rfl B clexTpax 6unurnx IIosux Ao,ul<etr 6r,rrr,.

AOCTaTOqHO BhrCOr(UM, T. C. r,raTepr{s, nEr6paCrrnaeMat t,t3 6unurux Horsrx, Ao,r)r(Ha IroKH-

,&arb Hx o(oHrrareJrblro. B csnsu c grllM paccMorpetr salr6o.uee reponruHfi MexailHl]Nl

Tal(oro lrcreqeHr4s Ma?epuu, Ipegcranne]rH apryMeHrbr B norL,3y roro, qlo gTor r\rexaul{3i\l

auarorHrreH MexaHHsMy nur6poca gpy[Tr4BHbrx npory6epauqes ris Co.rrnua n Hoc?IT (nlcro

ereKrporuarnHrur,rii xapaxrep" Rr,r6pacnoalrNe 3apfl)rierlHr,rx crycrl(oB (npory6epaullen)
llon)HHo npoucxoJ{H1 r, r.rs rreycro}"rqrnofi o6,racrr.r Horoii, pacno,rro)r{eHHoii lre-ro lro1t

fioBepxHocrbro 3BesIIhr. B csrsu c arr.rM o6cy;x,qeu Borrpoc o6 o6paaonaHII.I BHyrpr.r 3Be3]t

3apflxelrHblx o6racreii (o.uau us lrpuuepoB crr. rfrur. 3). Vraaauo, qro raxoii x(e Mexa-
HH3M, nOBt,.qUMOMy, ,qOJr)KeH lIeiiCTBOBarr, eltle B (e,rOM prrne CJryqaeB-Opr4OHOB lr Iuo-
rpysuo-rcxponofi cnerrpr,r rroBr,rx 3Beslt, llexyJrrp]rr,re 3Be31br rsna 'f Tau, SS C1,g, Z And"
Be-snesnsr ii 'r'. lt. Bo scex grrrx c.ryqaflx liaBneuHe pajr.ratlurr lilrrero He l(aer.

Ec-lu yrcaaaxrrHii MexaHuelr r4c1'eqenur Marepur.r rrs 6ltnluux l-lonnx npaBlr.'reu, To

Teru caMbrM r{ nocJrel{lrrfi Tpy,Enocrb B npurrarfir, 6o;rr,urrx Macc ,(Jrfl Flonr,rx cuHlraercrr.
Ec,ru lxe (roplry,ta (12) Henepua u xpacuoro cMeueHrrrr He AoJr)r(Ho 6urtr,, To soo6ue uer
uaro6rrocru npnB.rrer(arb ytiasaHnrtfi A,rexan!r3M. Ognalro AJrr oKollqarenbHoro peuertun atoli
npo6"ueusr Io.[xrrbt 6urr rrocrarJrelrbt cneryroulue rrcc,[e]IoBauua:

a) O6rrapyurexue co cneroSu.ulrpai\'rn Bo3[4o)r(Hr,rx 060,roqex, o(pyxarcrrlr4x Hero-
cpelcrBenHo 6brsurHe rrosue snes4r,r (a rre r.rraBHbre o6olouxl.r, Aarou{ue He6ynrrpHbrft
cuenrp).

6) floucxu B cuer{rpax 6rrnrur.rx Honux
noroc u3.1tyrIeHHfl.

n) floucxr a sTnx )r(c clel(Tpax c.ila6r,rx

cropoHy.
r) ,Ilarrrnefiurar upoBepr{a 3aroHa (12) aar Jlpyrnx ne6ecusrx re,rr.

A) llsyueur.rc 4rofinlrx HoEbrx 3Ber]I. I,lcc"re,qonauua Cax(rop;1a [39] ronopar B rroJrb3y

6o;lr,urux nacc.
flo)irsepxAeulre rraJrLIqHfl y HoBl,rx :rres,u 6o,rr,urux ltacc ,rBn.rrocr, 6rr, r cBoro oqepe/'lrJ.

CBI.l,U.eTenbCTBOlll B lIOJIb3y rnnOregr,t Ll ,

B csoeft npeAbi,u,yu{eri pa6ore [1] anrop yKasaJr, q'r'o 'r'o,rrbKo r.t3yrre-
Hlre HoB[nx 3Be3A [epe/{ MaKCHilTyMOM 6,1eCKa H B6ilktgL1 MaKCr.rNlyMa 6,reCXa
Mo)r{eT ,qaTb HaM AocTarorrHo pea/rrrHyro ocHoBy AJrfl sbrflcrreHurr Bonpoca
O rIpHpOAe CaMOTO tlB./IeHufl BCIIbIIiIKTI LIOeofi. B.IaCTHOCt]r, B yKa3aHHOrl
pa6ore 6r,r.rN o6cyxAeHbr re flBJreHHfl, Koropbre Ha6,rrroAarorcfl B (:lrer(Tpax

Hoshrx cpa3y )$e n.ocJxe rvrat{cr{}ryMa 6,,iecxa. B uacrotuleri pa6ore Mbt
rrpeAlonaraeM o6cyAurr Bonpoc o paclxapeHHr{ Hoebrx neped MaKCH-

MyMoM 6necxa I{ [pr.iToM, c ca]\,rori o6xIeii roqr(r{ 3peHufl, ocHoBbrBasCb
lro Bo3Mo)r{rrocT}r To,(bKo rra Ha6,uodeHurJ;. KpoMe TOro, HaMH 6yAyr
Irc[onb3oBarrbr Te ocHoBHbIe BbrBoAbr, KoTopbre cAe,lraHhr B rrpeAbrAyqefi
cTaTbe r.r KoTopbre, B cBoro'.or{epeAb, Tax}r(e tfax'luvecxu ocHoBaHbr To,rrbKo
Ha Iia6nloAer{Hflx.

PaccuorpeuHe Bolpoca o pacrrrnpeHr.ru I-loBbrx uepeA lraKclrlryMolr 1'etvr

6onee Heo6xoAlrMo, qro gror Boflpoc, c o6uer? Tor{KH speErzrr, Ma.rro r{eM
o6cyxAancfl. B uacrHocrll, c roqKpr sperllrfl Ha6,TroAeHHii, ou lzsyuancn
aBTopoM [2, 3] , c roqKr{ speHHrr npeur\{}u{ecTBeHrro reopuE, e}ry flocBfl-
ilteHr,r pa6orbr tU. f . lop4e.na4se [4], B. A. An6apqyMnaHa [5], A. 14. Jle-
6e4r.rncr<oro [6].
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$ l. Bce tso3rltoxHrde Nro.u,eJIH, c rroMorqbro Ko'r'opbrx rIo)I(Ho o6r,gcus'l1,

BospacraHue 6,recxa y lionr,rx nepeA r\{aKCHriyMoM 6,recxa, cneAyer pa3-

Ae.rrHTr,, rpy60 I'oBopfl, IIa ABa I{JIaCCa. I( nepnoulr I(,{ilccY (rxuoteSa A
rpeAblAyrleli pa6o'ru aBropa [2]) ornocarcl N'IoAe/rH, o6.rtltTlaloul,ue cJIe-

lIyrciII,HM OT,/Il{tIuTeJIbt'l t l rt C sO ii C'1's On.

Marcunyira 6necra cBrl3blBaercrI sAecb c rerl, rITo I-] STor il{oMeHT

cpeAHgg orlTrrr{ecKafl ToJlrlla r paclxHpaslIleiicn o6oflo'lxtt'o HatII4Haer

ylloBJlerBopfiTb paBeHc'r'ey -, x 7 wt|r, roqHtre l'o801)fl, I)ilReHCl'By t -= 1.7

(cn. [4], a raK]r{e [5], crp. 221-223). I4saqe roBo[)r, c roql(r speHrlrl

paCC['IaTpHBaeMbIX uOAerrei'r. B MOMeHT ],IaI(Ci.l$lyilia BbIllO.;il{fl€'tCrl paBe}I-

CTRO:

" 
(l'u*) : 1.7 . (1)

t{r'o xe (acaercfl ivIaTepI{}I, axo4ru,el:i B coc'raB a'roti o6o.to'lxH, 1'o Ha ee

ABH)r(eHr.le IIe Har(JraAblBae'fcq Hl{I{ai(ptx OrpauUueuilii. I1pu uaCCax HOBr,lx

3Be3/( IloprrAr(a co,rgerlHor? NIaccbI N Ha6nrcrlaeltttx c(opocrflx BCrl 3Tu

Mareplrfl ilro]iiel' rloKHHy't'b sBe3Ay HaBCelAa.

I(o BropoilIy I{r'raccy (ruuoresa B) ornocttrctt cJler,ytouHe }IoAeJIIr.

ilpe4uo;rarAel'crr, rrro'ra rrareplle, I(ol'opar co3/(aer,,$oroc6epy" 3Be3AF,l

u Koropafl, creAoBareJlrno, tpt,llicltpyer tpl{ocrl }Joeot?, l(oc'rHraer B }Io-
MeH'l MaKCuivryN{a Han6oalruero y/raJlel{Iifl or ueHTpa 3De3AhI (uau6oll-
rxlre paslrellbr ,rloroccpepu"), a 3areNl HarIIlHaercfl BHoBb coKpalrteHl'Ie

,pasMepoBe gBe:lAbI H, cJlegoBareJlbtto, y6unauue ee 6necxa. C roqxn
3peHHff pacclrarpHBaeMLrx Mo,4eJleii, 1\lal'ept{fl, 06pas5rrgu6l ,,soroccpep5""
ocnlAemcfl co ssesdort, B IrporHBorroJroxHoc'r'b MoAeJItll\1 rlepBoro KJIacca.

Taxun o61rasou, B paccMarpr4BaeMoM clyqre [oI(HAa]or 3tse3/ly B BUAe

or.AenuBrrreiics o6o,roqxr{ ,rruUrb BHerrrHr4e r{acru III)o.r'flxet*{oro o6parqarc-
iltero c,{os l-ionoft (cru. pa6ory aBropa [7]).

B naclosurer:i pa6ore nan paccMorpttM pa3"[,enbHo o6a x.lacca xioA,e-

.reii, Ncno.irbSyr IIpH oroM 'I'y }}(e repl\{plHoJlorHlo, KoTopatl 6u.rla nne4ena

aBropoNr paHee [2]" Cuaua",ra i\ibI paccN{orpt.lM nepnufi Knacc uoAeleii, 'r. e.

rritroresy A. El csorc oqepeAb, era rutlore3a npeA,flonaraer /{Be Bo3x{ox(-

tlOCrH, KO'I'OpbIe MLI raKlKe paCCMOTpl'IM pa3AenbHO.

$ 2. flepnr,rr:t napuaul tuflolesbl A cso,t(Hrcrl I{ HHx(ecJleAyloqeMy. flpen-
rroJraraercfl, Lrro B MoMeHT BCTIIItuKH (ltouenr 1o) uonan 3Be3Aa c6pacbl-
Baer c ce6s npu6.tusurersuo c(tepauecrufi nseuuHii cJIoii, xoropufi
cpa3y xe HaqHHaer pacut{pflrbcr{ B BHAe o6ono'{KE, omdetteuuofi, or
3Be3AbI; CaN{a 3Be3Aa IIpH 3TOM He IlClrbJTUBaeT Cyul.eCTBeHHolo paculHpe-

Hrrg. Bsaqane oll'r'Hqecl(afl Tonula orAe.ryusnteticg o6o.[o']xu Re.aHKa H

yAoBJrerBopser HepaBeHCl'By r) 1. floxa 3'to HepaReHcrtso Blllo,'lHffercfl,
6.ryecrc 3BesAbr, orpe4e.rlreuuri o6o"rtouxoti, nospacraer (pocL' ecpQexrraa-

rroro r43,lyqalorrelo pa,qnyca). B cu,ry y/{aneHnrl o'l' 3Re3ALl ti6oloqxzt

* Be;Iuqrura i ectr, orrrlluecr(afl r.,ry6rrua o6o.,ro,trlt. c()olBeict By(rtrltllrt o6pal;olt
ycperrrculran rro sccrt ua6.,rloAaeuoft crrerrpa.rruofi t>6lactrt.
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pa3pex{ae1'cfl, ee ; yMeHbulireTcrr, r.r TOua, rirJt'Aa r-}rrrrIoJIrrrrcl'c'I paBer{-

crBo (l), Hacrylaer MoMeHT rvlar<cllivrilJlbr.toro 6nr:cxa, [ocJre qero 6",recrc

Har{HHaer y6risarb, (>ur. 1 noscriser rpa(ruuecru cxlsaHr{oe. Paspr

o6quocru Ha groril prrcyul(e flpeAtro.rralae1'crl, q'r'o Br{yrprr orAeJlr.rBu]eficrr

o6oloqxu PIMeeTcrI rpaALreHl' clropoct'eii. P, cBfi:;1.i. c srHN{ 'r'onu{I{Ha o'l'Ae-

,rl.{suleficg o60JrorlKr.r pacrer co Bper,leHeN{.

B .rllc't'oNi tsnAe paccMarpHBaelrbiii napuatt'r' rlrroi'e3bt A o6cyrr71a,urr
rr Baul,ulr\aJrcfl MeHse,rolr u l-leriu [Bl, a 'r'liix<e Apyru]vIi.I. Oruaxo, c 1'otrr(fl

3peHr,Ig Ha6IIOAeHr.rrT,3To',r'BapHaIIT B HaCl'Oflulee Bpehlrl BCl'peqae'lCrl

c u.eJrblr{ pflAoM cepr,e3}r},rx 'r'pyAuocTeii, xoropr,te uu ceiiqlic tr o6cy71rilr.
1) C rour<u gpeHrlfl paccNIarpIIBtieMolo Bapl{attra t'uilo'fesrrr i\, conep-

rrleHHo Heo6r,rrcrIHMa 3aMeIIa IIpe,lMaKcuMa/IbHolo ctteKl'pa y Ilonux
3Be3L I',rraBHbrM c[er'rpor\4 cpa3v x(e rtocJle ['laKCLInlyMa ,I,01(ocl'fl (cu. [7],
u oco6eHuo Il], Qur. 1). 13'r'o il(e Bper{fl 31'o'f lipoue:c ua6nrr;1a.rc,r /tJIrI

Bcex ceMlI Hosbrx,,:axBa.Ierlllblx"
s6,1HgH MaKCIINrliMa, r.r l\on)I(eu pac- r
cMa'rprzBarr,cfl r{aK ocHosuoii c[er{'[
pocKorrflqecruft 3aror-r, xapar{Tepa-
ayroulufi yKa3aHHyro $as-v pasnu-
ruq Hosor1.*

fIpan4a, 4nr o6l,tcneHr4r d" -> p

tlpoqecca B AaHHoM c.tyvae lur,r
Mor.tru 6u upunnevr, pfll( tl,tlrore-
THr{ecKr.rx tvrexaHr.r3MoB. O4Har<o
BCe 31'H r\{exaHr3MLI lgeng6exut.l
CTA.III{HBAIO'TCfi C UCJIbI}i PgAON,I
cepbe3HLrx rpy4uocreii rrr{cro Ha-
6.rrc4ar.e"rtnolo xapaKrepa. Ilce
3rH TpyAHOC',r'H OTNrerreHbI B rrpe-
/{srAyrr{ert pa6ore aB1'opa l1l. 'l'ax,
Ha n pH M e p, lr 1,1 lvr o r.rl Ir 6r,1 71o trycrl.i,i.t,
LITO IIOCIe MOMeHl'a X,raIiCI,rMyMa

6,rrecxa, ffot/{a nur6poueuuaq o6o-

"mm:

Pacur uperrre ru6llomeuuoii rrosoii
o6o,touttu, c 'lorlt(H sperrl.tfl nepRoro

BapnaIITa tntto'r'c:lr,r A

to

<Dur. 1.
onesrofi

'7IOr{Ka Aenaercfl B qacl'o'tax HerIpepbrtsr{oro cIleKTpa IIpo3paqHoli, nlryrpu ueC
cTaHOBurCrr nraAuuofi HoBarr o6o.rioq(a c 66.ryrurunr cMeueHr.reilr. Ho rorAa
r(bl rrpHAeM r{ MoAe,,rH VII, paccrurorpeuuori n upe4r,i4yu.ierl claTr,e Ill,
Ko',I'Opafl Bc',rpeqaercx (xax a BC€ OC'r'aJT['Hbre, r(poMe v) c neclva cepbe3-
Hbr[{r.r TpyAHoCTfl nru.

8oo6ure, AJt, T'o.o '{ro6, o6'lscna'rr q--=-ft lrpouecc, ueo6xo4,uo
tl6'i,scHutt CJIeAyIoqfle sa6.rlloAare.rlrrHr,re cpaxru; a) Iloueruy a -+. p npo-
tlecc HarIHFlaercfl ToJIbKo ttoc.Q.e NTaKCH[,ryn{a 6necxa fi rrpHToru (:l}d7y Jtte
lrocJre rrero? 6) Iloueruy pa3BH'r'r4e r,rratsHoro cfler(rpa (p crzcrenrsr) npouc-

t cuel(yq repMr.rrroJrorur{ o6eux yriaaaunux pa6or, lru rnfl cor(paqerrn, gror npo-
ttecc 6yAerrr HasLrBarr, npocro a->B npo[eccorrl.
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xol(u f 3a crIeT oc./ra6,'reHHri rrf eAr{aKCH}rilr'Ir,Horo crreKl'pa (a. cucreliu) n

florteMy, noo6u1e, rar 6ucrpo HCqe3aer nocJle ].raKCuMy]ra d. cLICTe]Ia H

lrorrBi'rrrercq p cracleua? n) Ilouevry c caMoro MoMeHra cBoero norB.rIeHHr
frasHhrri crre(Tp Ha6,,lro4aercr otndelerunwu or ltpeAMaKcr]Manbuoro
crrexrpa (,u,ucxpelnocrb v" + p upoqecca)i' 3ro o6crosre/rbcrBo flBrsercq,
MexAy [por{]lM, ocuonuofi Tpy,(,Hocrbro Bo Bcex rex }roAe,rrfix, rAe a--{)
lpoqecc o6rscusercfl nyreM BBeAeHHs B orAernBruymcq o6o,ro.rxy se-
xpepbrBr{oro rpaAr.reura cxopocreii (cnr. nropoft BapaaHr ruuoreeu A).
r-) I-loueuy B psAe cryqaeB (N Per 1901 u .qp.) uapr4y c uraBHori cucle-
;vror:i s cIeKTpe Hosofi rrocJre MaKCr.iMy]ra lroflts/rrercrr Hecrcorxbt{o cHC'tetrr,

6o.rree cr,reureHHbrx, rretrr r"raBsr,ni cnerrp? 4) Ilouenay B c[eKTpax N Per
1901, N Pic 1925 H N L,ac 1936 rpeAMaxcr.nra.rlur,lii crreKrp HCqe3 He

rroJrHocrbro, Ho ocra/rc, cyqecrBotsarb B Becblra oc,na6resson Br.rAe r.l

iloc/re d-;.P npoUecca? e) [loueuy a+p [poqecc HaqrrHaercfl H pa3B]I-

BaeTCfl TOtAa, KOI'Aa HS,'IyrILrHLIe B IIO,IOCaX etlle He IIOflBHJIOCb HJIl,l

,rBr'rfl ercfl BecbMa c.rya6lrli?
Haxoueq, croAa Irox{Ho 6n,ro 6n Ao6asurb r.r pflil Apyrux {larroe,

Kolopbre ttepequcJIeHbr irpu o6cyx4eiruH coorRercrByroudux lro4e.rrefi s
npeAbrAyrqefi pa6ore [11.

Boo6ue, c Tolrror 3peuurr paccilrarpuBaelroro BapHalITa ranotesut A,
cileruteuue rori cacreMbr nnsuit norr'IolqeHurr, r{oropafl cyqecrBoBana A,o

MaKCHMyt,{a H B },rOMeHT r\rar(c}1}ryr{a, AoJIxHo H rroc,Te MaKCr.rNryMa I{311e-

Hsrr,cfl lt"/t1LHo, a IIoflB/IeHr.re ilosoi;i cHCTeMbr c 6ri.nlurulr cMerqeHI.IeN{

rrpeAcraB"rrrrercr coBepmeHHo 3araAoqubrM. fl[asHo Ao,{;,r(Ha r.r3ilrerig'rbcn

H HHTeHcrrBHocrb npeANraKcurusJrbHoro cler(Tpa, qro nporHBoperil.rr Ha6,rrc-

/'(eHHflM.
Tar, Harrpr4Mep, B cryr{ae N Pic 1925 flpeAMaKcrx{arrul,rr'l cfiettrp

ga6,rrcAalcx c Heusl,reuuori r.rlITeHClrBHocrblo oKoJro 12 4uefi, a noLrrH

cpa3y xe tloc,'re Mar{cr.iMyMa BHe3atrHo oc"ta6e.r, H B To )Ke Bpe]rg rorrB14,'rcfi

r,rasubrli cfler{rp. B c,nyuae N l-ler 1934 npe4uor{C!r1\{3,rrbul,rii crrexrp cyu1e-
crBoBa./r nepeA I,raKCrrMyMoM oKoJro 10 lueri c reM x(e ucxoAoM fr r.A.
Oco6esgo HeuoHrrrrlbrivr 3Aecb rrB,rrrercg ro o6croqrerbcrBo, uro Sax'ru-
rrecKr{ BHe3aIIHoe oc.rya6,reuue q]eAMar{cHMaJrbHoro creKTpa HaqHHaercrr
BcerAa rloc/Le NraKCHN,ryMa 6recra. B ro xe BpeMfl, c roqur.r 3peHr4fl pac-

cMa'rpl,rBaeMoro Bapaar{Ta ranorer;rr A, ntorrteHT Mar(cr,rMyN{a nuq.eil. ocodun
He oftLllutaemcfl, H6o ero ecrb rrpocro 'ror lroxreuT, KorAa BbrrroJrHsercfl
panegc'r'so (1). Cne/IOeare,Tr,no, Mo)r(rro 5u,ro 6u oxuAarb r.r IporgBo-.
uo.iloN nori rr oc,ryeAoBareJrbHo cr r.r co6 urrurl.

2) flonycruu Ha xroMeHr, qro ]rexarrugrlr yBe,,rur{eHufl 6necra, coor-
eercreyrcululi paccwrarpaBaeMoMy Bapr.raHry rH[ore3br A, aepeu. TorAa
c nroMenTa BCIIIIITKLI to kr Io MoMeHTa Mar{cl]Mynra 6,recx 3BegAbI AoJI}r(eH
ycrorluuao Bo3pacral'b, H6o s paccnrarprzBaeN{oM cnyqae Mbr rrx{eeM AeJro
c pacur[peHr]eM y]r{e nu6pouennoit e NroMeHr lo o6o;ro.rxll. B qacrHocru,
xaxxe 6u ro HI{ 6H.[o ocraHoerH ts Bo3pacTanuu 6,rlecra fieper Mar{cx-
Nryr\ioNr IIpe,q,cTaB,,rrrrorcrr B AaHrroilr cnyqae coBeI)IIIeHHo HerroHrrTHbrMrf'
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raK r(ax 3To rrpeArro.ilara,To 6u Heoxu4aHHyro ocraHoBr{y pacurzparoqerlcr
o6o,ro.lr<ll. * B ro )r(e BpeNrfl B rle"[oM paAe cnyqaeB ero HaxoAr.rrcrl
B fiporr.rBopeqlcn c ua6;no4eHHsuu. B KarrecrBe Hau6o.tee ruflHrrHoro cry-
rrafl Mbr Mox(err yKa3arb rra KprrByio usMerreuurr 6necxa y N Pic 1925
(cu., HarrprMep, [9], crp. 204, puc. 109), B T'e,reuue uecrolr,rzx 4ueft
rrocJre orxpblTrrr 3Be3Abr ee 6,recx xo,rye6a.ucg or{oJro }reKoropoto cpeA-
Helo gHaqeHul, 14 sauerHuli pocr ero Hai{aJrcri .TIHIIIb rro3xte, [epe.[ Ma-
(cr.rMyMoM. 6o,ree roro, or(a3arocb, rrro sa 55 aHeft Ao orrpbrrr.rfl 3Be3Abr

ona 6u.rya BCero ,rrH[rE,, rrpEMepHo, Ha 0"'.5 cJra6ee, qeNI B 4eur orxprrrzn!
I4Ha,{e roBopr, B ler{eHue Bcero paccMarplrBaelroto BpeMeHH 3BeBAa npaK-
TurrecKu He Lr3N,reHs,rla cBoero 6,tecra, a peai'rbHoe r.igMeHeHl{e ero Haqa-
rocb, r{aK ToJrbKo rrro yrasblBa,[ocb, nr{ub flepeA Marcr.rMylrou. I(poue
Toro, r{3MeHeHHe 6.recxa y sBe3,r,br r.rMeJro ilrecro r-recoMHer{rro cpa3y
rie rrocJle rroMeHra BCTIbIIUK]r, r<otopuii ycrar{oBHrb, r( co)uaJrerrHro,
He yAa,.rocb.

K ronry xre pa3prAy 3BesA cnelyer orHecrr.r DOAqI (NAql 1925).

-Ja yc'roii.rueulr pocroM 6.uecxa [ocJreAoBan [eprroA rrocrosricrBil iio-
c/reAHero, rrpoAo,r)r(aBurm iicri He MeHbrrre B0 Anert (c*., HarrpuMep,
pa6oty E. A. BopoHqora-lJe,rbq]ruuona [10]); r.r jrHrubl Bo3r{o}riHo, nocJre
aroro ttepHo,qa rrocJreAoBaJT x{aKCltMyM 6,recra. {a,ree, I{ quc,,ly Bax,reqa

leJrbr{blx BBegA Taroro poAa cneAyer orHecrr.t RT Ser, r{oropafl, r(ax yra,
3HBaror i'anourxus u flaiin-I'anout<r.rHa (l 111, crp. 263), flsflsercs 6eS
Bcflr{oro coMHerrus HacroNuleii I{osoil (o6 etolr roBopar, B qacrrrocru.
KoA pa3Blrrr.Irr ee cnexrpa). Pocr 6,,lecr<a y eloli Hosori nepeA MaKCVlry-
r{o},r 3aHfl.{ oKoJro 10,rrerl B re.reul,re BCero arot'o trepuoAa sBesAa HeoAlro
r(prruo npe6r,rna"ra (r teueHze BecbMa 6o,rr,ruux rrpoMex(yrr(on rpeueur)
s cocrorrHHr{ HeH3MerrHocur 6,uecxa. Cau rrar{cHx{yM 6.lecxa r,Ir:/.lcl rar(xe
HeCI(Or'ILI{O JIeT.

Bce gtn cJryrr6pl'1":' n no4o6rrrre HNr rraxolflTcrr B rrpol.lzBopeqr.ru c HCxo/(-
HbrnrH rrpeA[ocbl.rrr{a]\iH paccMarpHBaeMoro BapHar.r.r.a ru[o.r.e3br A u ronoprr
B rio,rrb3y roro, qro, no xpai;iueri t,repe, B glflx cflylrasx Mbr HMeer\{ I,eno
'co ,,B3AyrHeM" scefi slle3Abr, r(o't'opag, pacuHllr.iBtrrlIcb, [,ro)Ke,t lpe6unatt
B ',t'aKo[{ cocrot}rHLl I] 't'erleHr.re 60rrlruzx npoMe)I(yl'KoB llpeMeHu. o Tolr,
q1'o B l',erreHHe 3rr.rx rrpoMe)Ky'r'r{oB Bpe}(eHu rro)r{eT oTCyTC,l.BoBaTb r{aKoe
6r,r ro nr.t 6sl,ro r{creqeHue arareprl}r c rroBepxrrocrr.r yr{a3aurrsrx IJonnrx,
roBol)H'I'rpflMep R'f Ser, l'Ae B TeqeHIIe mHoro,rerFrero i\riaxcxn{yilra crrexrpr,r
3Be3At,r He yKa3rnBaJrr.i Ha r.ra"rrHrrHe paciuHpnrcrqeficl o6o",to.lrcu (coornei'-
c'm1rr6ll{r,.,Iureparypy cn. i1 il).

3) Pacclrarpr{BaeN{arrlpyArioclb rrepBolo BaplraHra rrcroresbr A l.axoBa.

* [4gueuesurt B TeMreparype Horux flepeA Mar(cHMyruoM croJ'rb IrecyuecrBetrHbr, qro
rraxas 6st to Itu 6uno reMnoparypl{arr (oMneHcauurr Bospacrarcrr.eto pallryca o6o,roqru
I{eBO3MO)r(UA.

*r' Pa.[H Kparl(ocrx Mbl otpang(qur\{c, ToJrbKo 3Tt-tMu rpeMfl 3Beg,[aMlr. Eolee nogpo6uoe
o6cyxaeulre Bonpoca o6 ocrauos&ax B pocre 6.necra y I-lorux crr,t. a pa6ore Mar
JIaSrurra I l2l.
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O6paTurucn r( ror\ry MoMeHry, r{orAa Bc/IeAcrBHe pacurupeHl{n o6ono'{rpl

CE OIITI,IqCCKAff TONUA HATIHHACT YAOBNCTBOPSTb HCPABCHCTBY:

"1r;4 t, _ (2)

T. e. KOrAa HaqHHaeT Bbrrro./rHrrTbcfi, cKalI(eN{, paBeHCTBO c:0. 1. cneAyn-
que coo6paxeHnfl noxa3blRalor, r{ro gror Mor{eHT He Mo)I(er 6urr, 6onee

[o3AHHM, qeM TOT, KOrAa [OflB,llflIOTCfl iIOJIOCbI H3nyrIeHI'Ifl B CIIeI(Tpe

3Be3Abr (uorueur /r). B cal{oM Ae,rle, ,4,o roto kloMeula, noKa s Ha6rlo-

AaeMLIx qacrorax (a 19u 6o"nee 3a [peAenoM cepltx ,Ilafilraua) yAC'B,rIerBo-

pflercrl HepaBeHCTBo c ) 1, Bo3rltzKHoBeHHe I{aroro 6u ro HH 6tl.llo
HCToqHr.rKa BHe Henpospara.Hoit o6o,xoqrcu, roroprtrZ fiocraB;IflJl 6u aneprum
R tIoJIochI, Bpr r, Jrw npeAcraB/rflerct{ B03MoarHttrt. Ec,rH MbI, HaflpI'IMep,

6y4errr Aeplxarbcfl o6uqsoii rllrlore3ll [pO]ICxOxAeHLlfi nOnOC H3,IyqeEI'If
(cp",ryopecUeHqufl IIoA BnI{flHI{eM lts6rttxa y,tsrpadluoretosofi pa4xaqltu)*,
To BoSHHKHOBerrUe rrocJreAHHx Bo3MoxHo JII4[Ib TOrAa, KOrAa C.[eJlaercfl

BbrrroJIHIaMbIM HepaBeHcrno (2). To xe ca\4oe HMeer lviecro K Anfl Toro
MexaHHsMa, xotopsrii paccMorpeH B IIocJIeAHee BpeMrI anropou [13].

0 rou xe longpsl [r cneAyloqae coo6paxelllls, yxa3blBaBrrae:q aBTo-

poru [2]. A nlreuuo, o roM, qro yx{e B MoMeHT l, yAoa.retBopflercff Hepa-

BeHcrBo (2) (uttw, uo rpal?ueii uepe, paBeHcrBo r : 0. 1- 0.3), roBopur
oruocr.ITe.rrbHag cI.rMMerput ua1nnpaervrbrx noJloc t4gfiyr{eHlafl B STor MoMeHT.

Ec,rrur 6u o6o.noqxa B MoMeHr t" 6trna Herpo3paqHofi [paaeucrno (1)],

ro r{pacHoe r{pbr.[o spKrzx rroJroc, coorBercrByroqee yAaJlflIoqefics rony-
c$epe, 6u.rro 6u 3aMerHo oc,ta6aeso.

Bce gto, Blrecre B3tIToe, toBopHT o roll, '{ro AetlcrsuTeJrbuo B 1\{o'

naeur l, r.rMeer xrecTo HepaBeHCrBO(2), VIClOJIbsyf sTOr BbtBOA, IvIbI [t)Na)I(eM,
qro cpa3y xe Bcae.q, sa MoMeHrov t" (a, Bo3Mo)I(Ho, a paur,ue) aHeprns'
co,{,epx(aqascs a omdettustuettcn o1ottowrce,6yaer H3pacxoAoBaxa B ol(py'
xarcu1ee ltpocrpaHCTBo. t] caMoM Ae./Ie, ocIIoBHafl 3HeprHfl, Iioropafl
r.r3ryr{aercrr saesdnuuu o6oroqKa[.t11 e ua6trcAaeultx !lacrorax, ecrb
arreprnfl, ocno6ox4aeMas rIpE pexoira6auaqfisx, r. e., B cyurHocrl'I, sueplag
r4oH6gaup1u. I4ues ero B BHAy, IIoAcqaraeLI, B TeqeHlze l(agoro 3peMe]IpI

sra oueprur{ cMoxer 6uru I.IBpacxoAoBaHa. Attg 3Toro MbI Ao,[]I{HbI

uOil,CqI'iTaTb TOT [pOMeXyrOI( BpeMeHI'I, B TeqeHI{e I{OTOpOTO UpOt'tSOfi4er

rro.rrnaa perou6r.ruaqarr Bcex HoI{oB H aJIeI(rpoHoB, coAepxaq}Ixcfi s o6o-
/IOqKe, u/Irl, r{TO TO )I{e CaMOe, B I(a)I(AOM eA}IHHIIHOM ee O6leue- I4naqe

roBopfl, Mbr Ao,'rxHbI noAcrturarb ror cpe4uufi [poMexyror EpeMeHH,

R Terregge Koroporo flpoacxoAflT pexom6una(Hs oAuoro HoHa c trertrpo-
Harvrr. LIuc,ro pero;vr6llnar.ufI Np"*, coBeplxalouflxcrl 3a I cex. MexAy
oAHr,lM r.roHorvr H fl.e eteKrpoHaMII (o 1 cru3), paBHo IIo noprAl{y

N pex : lL 
"Q't) 

1
(3)

rAe o - HariBepofltnefiruas ci(opoc'tb ren"IIoBoro ABuxeHas enet<TpoHoB

H q - cpeAuee o$$errunuoe ceqeut,te perou6unaquu. A.ng BenHTIHEbI q MbI

-; Xuo tora3an aBrop fl3], ara rr{rrore3a Bcrpeqaercfl c rlcffJtoqlirerbl;o ceple3HblM}r

rDyAHOCTflMlI.
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rvloll(eM IIpHI{R]'b B I{aqec'I'Be HaIINIeHLIIIel-o lJHarIeHI'{fl BeJIUtIHHy I A,tts

BoAopoAa, paBHyIo AntI 1llrrepecyolllux Hac relureparyp (r. e. aueprui4

3JreKrpoHa) 2.70-21 cMz [14]. B6,,lnss MaKCHMy]ia Crerrp Hosl,Ix Nlox(er

6r,rtr n cpe/{HeNr Bst{r paBHbtu F'0, qro coorBerc'I'Byer reMreparype 7'5000,

rr 3To A,aer t,:5.107 cM/ceK. f]a.tee, BCe AaI'IHbIe roBopfl'f o roM, tl?o

gJIeKTpOI{HOe /(aB,/IeHHe Il OTA eilttIotUExCfl O6OrOqrax He MeHLuIe, qetr'l

rar{oBoe }r{e B aril,roccpepax cBepxlulaH'roB,1u paB}Io ilo ropqAKy 1 4uue/c,v2.
3ro npri 7':750Ao coorBercrByer tle:= lQtz s1r-.s. [3 pesy,iista'te IJIfI l/per

[oJryrir.IM Nper : 10-1 cex. 1. C,teAonalealuo, coorRerclBvlouee BpeMr{

per(or,r6prna r\t.rlz, paB]Ioe 
. I/r,.u: ryio,., (4)

6y4er cocraB,,rfi'r'b BCero 10 ccn., [I Tat( I{ar<, cot/IacHo itpLlBol{t4BrrHMcrI

Bbilue paccyxl(eHr.rrrNr, oTAeJII4Rtuaflcrl o6o,toqKa Il Mol\{clH'f /,, yAon.xerno-

pneT HeparJencTBy (2), To BC'I OHepllJfl, II3,IIyqeHHat{ BHy'tpI4 O6O.noqxlt

6,raro4,a pl pel{oM6u Ha rlus r{, BLI ii,4er lt3 noc,'IeAH e i{ 6 e s o o s o p a tn ruo. flp as Tta,

Bo3Mox{Ho, uro uari4eurrarl BeJIar{uHa l(,/tti lpc* flt3,rIfIercfi rtpe)I},IetIblxeHIIotl.

Tax, I{alrprzMep, B pe3yJILTare pero.vt6nsaquir q]1c,[o fl,, yrIeHbIIIaerctI,
li o'r'o saMeAJir.r'r caN,I npollecc peKoMOLIHarluIi' OAuaro aro o6cTol-
TLtr.rrbc1'r]o He Mox{er H3ilierlHTb rropflllOx uaiiAeusoii cpeAHei:r Be.[H.lHFrbr A/p,,*.

Kpo,r,ie roro, coBeplIeHHo oqeBHAuo, tlro I{aiiAe}IIIoe BpeMtI /r.o 6y4et
cooTBe'r'crBoBarb o]'Aarre R or(pyxaIOU,ee lipoc'rpaHc'lBo ocHoaHo?o sotlaca
SHeprfiu, coAepxtauleiics B oTle,ll.lBtuetlcq o6oroql(e. Hna.le roBopfl,
Hax6o"[ee c)rulec'rBeHr]oe H naLr6o,'ree 6bICTpoe (cnr. Httx<e) ocna6"ryenue

6"necxa, o6yc,,ronlerir{oro o'r/re/IHBrlreLicfl o6o,'roqnot?, ttpoueofi4el I4IvIeHHo

sa Bpeillt fpcr, A&t{Hoe 0opNlyratru (3) u (4).

!,alee, AoIIyCTTJM, LrTo n..e Aax{e Ha rpl4 [oprull<a (l),venr,[Ie, qeM IdbI

lrpHHrr.rrH. 3ro npe4rro/,roir(eHue BecbMa Ma.rro Bepoflttlo, u60 r uoueu'L /.
or,q,eJrr.rBrrrilf crr o6o.noqra fiBi'rflercrr no cyIIlecrBy $omocsepo{t., a 3a

xoporrlrri tlpoMe]r{yror{ BpeN,reHr.r t, -. 1* Be./IHIII{Ha n, :iallerlio yMe}Ibularbcrl
rre Mox(er. Ho u ror4a npaxrr4LlecxrI BCrr 3auaceHI{afl n o6o.noqre oHeprHfl

6yAer H3iryqeHa Il oKpyx(arcuee IIpocrpitHClBo 3a I{ecI{oJIt,Ko qacoB.
'I'arurr o6pa3oM, MbI i.IMeer,I BCe oclroBaHl'trI or(IiAarb, ti'to 3a fipoMe-

)Kyrol{ RpeMeuE 4.1.":. t"* t., r'41e tm - MoMeH:r 11{al{cHl\'lyMa, 6.tecx I-Ioaoft,
oflpeAe,rrrreMuli rorl,Ko nr,t6poruenHoi.i o6ono.ixol:i, 6rrcrpo yN,IeI]bIrrrzrcr,

H Tar{ Kar( [poMe)r{yror{ BpeMer]u /, cocrasnrer or(oJro ol(HI4x-AByx cyroK,
a Anfl 6uc'rpux FIosHx HecKoJrbno qacoB, To Mr,I Ao,lx(Hbr BCetAa rroc.[e
l\{aKcHM}/Ma na6,,iloAarr, pe3Koe yMeHr,rrreHHe 6.tecxa y Hoeol:i, a 3To

B 6onbru[HcTBe c,TyqaeB.r]axoAr{rcg B tror'IHoN{ nporHBopeqllH c ria6,rrc4e-
r{HrrMpr. Iil Kaqecree npuMepa Mr,r Mo)I{eM yKa3a'r't,, t{To B cnyqae NPer 1901,

NCyg 1920, N Lac 1936, NPup 1942 vx 6.necx roc.re MaKCr.rMyMa naAan

coBepmeHHo rrJiaBFro, H Jrrlirxb N Per 1901 uepes uet<oropufi, Aoc'raroqr{o
(ro.nruoii [po\{exyroK BpeMenr.r [oc,rre Mar(ctiMyMa o6uapyxtu.ua flonyle-
pr.roAHqecr{He i{one6aHar 6.necra, rrNieBIIIrze, KorleqHo, coBepIIIeHHo Apyfylo
npupoAy. [Ipan4a, MbI Mor,/rH 611 4o[1rqru15, qro trocne nu6pacunauan
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flepnort o6o.roqrlr Har{arocb HoBoe r.rcrer{eHlre Ma'r'epHH, co3AaBruei BoKpyf
ueHrpa,,rbrloii snes4r,r r.rsnyqatolqyrc trporfl]r{eHHyro o6onouxy 6onr,uroro
paAr.ryca. 3ra o6o,roqr{a H Moura [pocBequBarb r]epe3 craBlrryrc ltpr)3parlHoii
r"rraBnyro o6o,,rouxy, r(oropas caMa oqeHb cr(opo fiocne MoMeHTa l, ne gaer
rJaMerHoro LIg/IyqeHHfl, O4naxo z B oroM cnyqae olxrlAarr, ir,[aBHocTH

xoAa 6recxa 6ulo 6H s esrc[reir creuesu HeBeposrHo, tt6o <;6a r]:rorlHnxa
fis,IlyqeHafl - 3BeBAa H orAeJIHBIIIagcg o6onorrra 

-flg/rJrrorcrr 
cooepuet{Ho

lreBaBHcr.rMhIMII, u rpa,qneHT H3MeHeHHg 6,recxa y o6enx uoxer 6r,rrr
n o6qeu c,ryqae coBeprxeHHo pasnur{Hbru.V ueroropbrx 3BeBA--N Gem 19l2,
N Aql 19i8, N Her 1934 6riecx cpasy )r(e nocJre MarcrzMyMa H3rvreHffJrcrr

BecbMa 6uctpo, Ho [par('r'I]trecr{H BCe yra3aHHbIe cnyr{au cBrr3aHbI, HecoMHeH-

IIo, c reM, qro reMrleparypa arytx Honux cpagy )Ke loc.[e MaKcurvr)rMa

B TCI{EHHC HEXOTOPOIO NPO}'IEI{)/TKA BPCME[I14 AHOTTA,IIbHO IIOHZ)KAJIACb.

06 o'roM roBopflr' ra6"ry. 2 u 3 pa6oru Max ,IlaS,rana [17], Aaro-
que npeAMaKcriMa"rrur,rr? H r"{asHbrrt cner(rpbr Hossix .q,o H ltocne MaK-
,cHMyMa.

Br,rueus,rorieHHbIe coo6paNeuHfl roBopffT T'aK)I(e I,t o 'Iorv], q'I'o 3 rrHC'r'oM

Br4r.e paccrrarplrnaenaui.i BapllaHT rulore3bl A He nroxer, Boo6u1e, o6r,sculmr
MeA/,reHHoe pa3Br4THe MHorHx Hosrtx uocJre IraKCHrvIyNra 6,recr<a. Ctco6enso
3ro r{acaercfl rar(}rx lJonr,rx, xax NAur 1891 u NHer 1934, rA,e nocne He

oco6estto pe3Koro MaKcLIMyMa 6recx 3Be3Abr HaxoAH.rrcfl Ha Becbrwa
,sbtcot{o,n JtposHe AoJrroe BpeMfl ri sareM BiresarrHo rraAa,rr (r<punyrc
NAur 1891 cu. [9], pHc. 111, xpanyro Nller ig34 cu. [15], a rarorce [9],
pzc. 112), Harouerr., c ror{r(H 3per{Hr ororo Bap14aHra, coBep[rerrHo
HenoHflTHbr cJr)/qart, aHa,ryotarrHbre DOAqI u RTSer (n noc.neAueM c,rryqae
.caM l,raKcunayn 6"reci<a 3aHr.rlra,ry necrorrxo .uer).

Bo BCex orr{x Clyq6r* coBeprxeHHo ueo6xo4uno ttpeAtro,[ox(eHr4e,
ro l{eHsurefi uepe, o ro\,r, rlro rocJ'Ie Bcrrbrruxr.r H orpbrBa o6o,toqxu
'HarrlzHaeTCfl HoBoe ucrer{eHae MarepHH, xoropor? tl o65icn6s",rg11 6.,recx
3BesAbr IIocJre uaxculryua. Ho rorAa r\{br np[xoAHM y)r{e r{o BropoMy
Bapuar-rry rulrore3br A, xoropr,rft ur,r pacclrorpunr B c,rreAyrou{eM pa3Ae.[e.

4) fiauuan rpyAHocrb paccN{arpLrRaeMoto Bapr{aHra rr.rrrore3hr A yNie
yr(asbrBanacb aBropoM paHee L2l. OHa csoAarcrr K cJreIyrcr{eMv. Br,r:le
MrJI BH,U,e,{H, qTO B TeqeHr.re OTHOCHTe"IIL,HO T{OpOTKOTO nporde}r(y'r'Ka
Lt,. =- 7"- 7r, or/renu RIrIarICfl rrrrroreraqecrafl o6o,ro.rKa AoJrxHa cl'a'rb
cro.rrb rrpo.apaunori, ulo r NroMeHT' to oua yAoBne'rBopfler Hepatseur:rny (2),

B ro npeMrr r{ar( B n,roMeHT MflKCH},Iyaia- paBeHCrBy (1). C,re,toB,treJr},rro,
erqe Ao Nrox,Ier.rra 1" \u,1 Ao,rxubl LIel)e3 orAe/TLlBtxytocg o5o;rc.u(y vtsI.IAerb
HapyxHylo roBepxHoc'r'b clrl{ort rlelrrpanbr{oir snes4tr. C 4pyroi,i cloporrlJ,
ratron 6l,t uu 6tut trexauLi3I{ nri6pacunauax olAenr.tsruer)icg oe o,rto.txlt,
tlpeficraB,IIflerctl B el,rcluefi crerreHr.iBepoarrrbrM, arto re]irteparvpayFastlHHor:i
noBepxLrocru 6yger cyqecrBeHHo Bblute, qexi rer]rfleparypa or'/(enuBrxei]cg
o6olo.utr.r. B nporaer.rolr c"[yqae, rrpoficxo)r(AeHue roto r.rMiry,Tbca, xoroputti
n r\,roureHr Bcrrburrxr{ coo6rqael'cs HapyxHr,r}r c,/ro.a}i Hosoii (u'ro rr BeAer
x nu6pacrtBaHHIo H y.qa/ieHr.Iro o6o,ro.rxn), rrpe4craBr,rriercrr coBeprrreHHo
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HeloHrrrHbIM. Tar, HarIlllrMep, Molr(Ho yKa3arb, qro BecbNra 6nl.lsxne
K paccMarpriBaerioMy c.{yqaro troAcriel.br B. A. Au6apuyuuaira ([b],
c'rp. 231--233) norasuBaror, qro reMreparypa Hapylxubrx c,roeB HoeorZ,
ueo6xo4ur',ratr n.Jrtr orpbrBa oooilo.ixH, Ao/rlr{Ha 6urr [oprrAr(a 150 0000.

Taxult o6pasolt, c,'reAyer olr{HAarb, r{To B MoMeHT t" ua6nrcLaer,raq
reM[eparypa Ilouorl Ao,rrxHa [o cpaBr.reHrzro c ee reMreparypofi s r,ro-
Merrr /r, cyxrecrBeHHo v0e"4uul].rnbcfl, lITo HaxoArrrcrr B rrporilBopeqHr{
c ua6,rroAeHprr{r{r. Anrop s csoefi 6o.,ree panrieri pa6ore [13] npeacrasu,'r
tIl4c'r'o na6.nrcAare/,rbHbre aptylreul'rd B [o,rrbsy roro, rr1'o sa BpeMs A/, rre
rrllollcxo/{r4r HuKaqo7o )rBe.rrurreHHa reMI]eparypu. HanporHn, Ua6,tro4aetcR
?rJrH ee rrocroflHcrilo, rlJrr4 Aa)r(e HeKo'topoe yMel{brxeHr.re (6onee nos4uaii
cler{rp n 6oaee Hrzsr{as cner<rpo$oroMerpriqecKarr reMneparypa snes4i,r).

llpan4a, TaK x(e r{ar H B flpeAr,rAyr]de]r [yHr{Te, Mbr aiot,T,r 6rr
AonycrHrb, rl'to cpa3y )r(e roc/re nr,r6poca r,rassori o6o,ryoqxu (uomeur /o)
HaqlaHaeTcfl HoBoe, lleilpepblBlloe llcTeqeHl]e ilraTepEI'I I.{ LIro yxie e uoMeur /"
uu na6,urcgaeM r4s,rryqeHHe He cauoii 3Be3Abr, a oI(pyxarcqel.i ee flporr-
rxegnoii o6o,[o.rKl.r, Koropaq, I(oHeqHo, AoJr)I(Ha 6tr.rr, xo.,roAHee, rIeM caMa
3BesAa B MOMeHT /0. o4UaXO erO o6r,gcseuae He rrpeAcraB,/rgercrr yAo-
tsnerBopHre,rrbr{r,IM. .4eiicrnr.rre,rtHo, AorrycKafl ero clpaBeA,lnBOCrb, ribr
AOJI)KHbr O6T,rCUUTr, rIOr{eMy r]ce )r(e reMI]epa1.]/pa SBe3Abr e liol,ieur l,
LtJlr4 paBHa ee TeMnepaType B MON{eHT t*, HnH TollbKO C,'Ietl(a }teHbIIle
noc"regnefi. c roqrn SpeHr.1' nepBoto BapHaHra tr-tlore3bj A npu6.auxieHHoe
paBer{crBo T (/r,) = 7(lr) uoxer HMerb Mecro ,,rr4rrrb B qac.r.HoM cryqae;
e o6uteu )I(e ci'IyLrae 3.qecb Ao/r)KHbI Ha6nro4arrc, car,rbre pag,rarrHble
oTK/ToHeHHfl or 3'lolo paBeHcrBa xaK B cMbICne 3HaI{a p03Hoctn T (t^) - T (t"),
TAI{ H B CMI,IC,'IC BC/'IAIIHHrI NOCNCAUCft.

5) upe:nuualino cepsesiror? rpyAHocrbro ruuoTessr A, rpaKrHqecxh
marcou ,yte cepbe3Holi, Kax Li [epBas rpyAHocrb, ,B,rraeTCrI To, qro cpa3y
}I(C 3A MOMEHTOM X{AKCIJMYMA B HCIIPEPHBHO[,I CIEKTPC HOBbIX 3BE3A 3A
npeAenoM cepIiI,I Ba,riruepa He toflBJrfrerct perou6r]Harruo.rFroto cner{Tpa
BOAOpOr,a. B csssn c reM, qro Arrr nasya,louofi rz cpororpasauecrorl
o6.nacrei;i HarruHaer Bbrrro,'rHflTbcs HepatseHcrBo "v( 1, nrsr 4o,rrxnu 6rr,uN
6u oxa.qarr (uruer B Br.rAy coorBercrByror{He crrexrpbr HoaHx slnueu
MAKCHMYMA, T. €. CTIEKTPbI A U F) NOflB./ICHHA BCCbMA CI,IJIbHOIO CKAqXA'I
B IrHTeHCaBHocrr.r H3,TyqeHHrr nprz ).:3646 A, .rero He ua6,rro4aerca [3] .

orcyrcrnre groro c*ar{Ka HHr{or.rN{ o6pasolr He.{bss o6rscsnm HeAocra-
roqH[,rM coAepx{aHHeM BO/lOpOAa e o6onoqxax I-loelrx. cpanueuue c[er{.tpoB
r{oBbrx 3Be3r, (z6nusw nraxcvlrvna) u o6uquux 3Be3A TO|O )Xe K,'racca
rroKa3blBaer, qro BoAopoA rrBnflercq e o6o",rorrKax HoB!,Ix 3Be3A He MeHee
o6r,rr,uu:lr o,,reNieHToM, rreM B aruoc@epax o6nI.qHr,rx sBe3A.

6) AHa,rras cneKrlta N I-ler 1934 nepe4 \,raKCr{M)/NroM 6,recra [pr.iBe,,r
Bti,rusiitca [16] x roniy BbrBoAy, rrro B cJryqae pacrxupeHrzg sl.oil sBe3Abr
rlepeA [raKCI]]IyNIoM i\lbI I'llvte,'IH Ae,'Io c pacrxHpeHr{eM HenpepueHort o6o-

* Irl noo6rqe 3aMeubr 3aroga /v co Bv Ha coBeprueHno Xpyrofi garoH Iv s [v Brl
tL ltae. I(priucrofi acrpoor.rs. oocepBar., ,t.Iy l6l



JIOTIKH, a He Ar.iCffpeTHOIi, KaK 3TO tlMeeT MeCTO AJIfl paccMarpl. BaeMOrO

Bapr4aHra rr,rfloresbl A.
7) IlaxoHerL Mbl r\{oiKervr coc,'Iarbcf Ha ABe IIocJIeAHHe rpy,(Hocrll

rnrrore3br A, zsroxeHHble aBropoll B ero rtpeAbIAyIrleIi pa6ore [2] .

vutes B Br.rAy I.{3,lIOr(eHHble rpyAHocrll [eDBoro BapIraHTa tunoTesu A,
Mbr paccMorpl{M Bropofi napuaur erofi Ne lullore3bl.

$ 3. Bropott eapnaur rLiIIore3tr A o6cyxAa"Ilcfl MHolilIIIl asropaMI'i"

Buepnne oH 6u.ry paecr,IorpeH B. A. Aru6apuyxiHaHoM u I-l' A, Kolupeouu

Us], 3areM lII. f . lopAelaAae ([4], cNI. ral(x(e 15], crp. 221-225),
A" V.,Ile6eAuucr<rana [6], Mar<,Ila$,'lunorra ([17], ctp. 190-191) Ir JpyrHMrI.

SrOr nrOpoii Bap14aHT aHa,IOtLiqetI llepBONIy. Pagluque COCTO!]r JIHIIIr,

B TOlr, qro Bo BTopoM BapLIaH'l'e pacrul4peHlle o6o,rot{t(H, ol{p),"I(alon(er1

Houyro, IpoHCxoAIIr HenpepbIBHo. I4Ha'Ie roBops, ttepnstli HNlIly,llbc,

oe4yulur? r nrt6pacuBar{uIo MarelJLIH (liouenr /o B rIepBoM napuaule),
COnpOBO)I(AaeTCt IIOC,TeAyIOU{HiviH IiMtly,'IE,Ca}!l[I' TAI(N{e BeAyIIII'INII{ }: HOBOMy

err6pacrrnaHnro niatepNt.r.l' Tarul,t o6pasou, BIiJIorb ,I{o llaKcur'lyua 6recxa
pacluup.arcuagcg o6o"rroqxa fl B,lItICt'cfl orl{ocuTer'ibHo HenpepunHofr .

' Tax xe r{[tx H B nepBo]r BilphaHre rznotegr,t A, xraKCI4r{yt,x 6necra
orrpeAe,,rflerca 3Aecb re[,I, qro, y6rtaal, oflrt'tqecKatt roflilla nu6Ftueunofi
o6o,ro.rxu yAoB,.rerBopflel' B uexoropurii Molieur paBeHC'tBy (l ). Taxuru

o6pasom, BCe cBoALIrcfl K Bortpocy o rIexaHll3r'te y6r,tsaulia our'rqecxott
ToJrLrdH, npfirreM coBepueHno oLIeBI.{AIto, q'fo 3To y6ucauue cBfl3aHo B oclloB-

HoM c paspeucerule"+[ I\larepuLr B pacuripfltoueficg o6oloqre.
Morxuo rpeAcraBI4rr ce6e ABa c,'IeAylourl4 x MexaH14sMa, BeAyIlulx

K paspe)r(eHHro nu6pacrtnaeuoll uarepuu:
a) IIoc,re nepnofi BCITbIIxt<pi (ltoueura lo) ro"rzuecrBo BHoBb ntt6pacrt-

saeMoii Ma'repur.r HenpepbrBHo y6otnaer. Paspexreule xe ylKe ert6pouleunoit
Mareprlr4 *'k npoucxoAnr BCneAcrBHe yAa/IeHlia_noc./IeAset? or see:4u. l3ce

aro, BMecre BaflToe, TIpHBoAHT K roMy, qro r o6o,qoqxtl Het.pepblltHo
VMeHrrIIIaeTCfl.

flpu erou cneAyer no/IHocrblo HCX,[totlarb c.[eg1r16uly1o MoAe/'II], pac-

clrarpuBaBuyrocfl HeKoTopbIMI.I aBTopaivlu. .[,onycruu, qro, HaquEatl c Mo-

MeHTa BCIIbItul(H, C rrOBepXHOCTH 3Be3Abl npoHCXoAHr HeIIpepblBll oe HCTe-

I{EHI{E }IATCPHI-I, IIPHqCM TIYCTb 3ABHC'ITIAfl OT BPCMCHfl H ]qAIb]:IA'I

rrnorHocrb nlarepIrH y yxa3auHoft uoeepxuocru ecl'b po (1.,1. Kaxtaofi Aasrtoii
go (/) CoornercrByer riexoroptrti paAI.iyC ry fl,lrrt Koroporo olrl-IqeC]{atI

ro/rxlB r x l.3a aruu paAHycoll pa3pexeHHe MarepHli yxe cro,rlb Be"ryHI{o,

qTO OrrTIlqeCKatI TOnUIa BblIUepaC[O./IOxeHI{bIx CnOeB a MafiA. Ilpx SrOrI

coBeprleHHo oqeBI'I,u,Ho, tITo r{eM }IelIbIrIe p, (/), relr MeHblrre coorBer-
crByrouar? orofi llnorHocru paAI.Iyc 11.

I-lycrr refiepb H3]IeHerIHe po (/) uoclrc orHocure,lbHo n,IIaBHHi., uenpe-
pr,inuur? xapaKrep. Tarult x{e o6pasolr 6yaer }IeHtirbcfl pI prlAlzyc 11.

* Crvr. [8], crp. 322.
** Cropocrr, nn6pacunauus n reqegue Bcero npoMexyrra. BpeMeHI'I t*-t, Mo)I(er

Blecb ocraBarbca .u,ax(e nocrosnRofi.
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Ecru reuepb B Hexoropr,lr? uonneur po (l) r{Meer MaKCHMyM, ro oroMy Mo-

Meury 6yaer orBeqarE, fl Ma(cr.rMyu r, (xoue,rHo 6oree nos,qHuft). CaeAo-
Bare,rrbHo, oAHo ro/rbro }rsMeqeHtre po (/) 6es cyuecrBegHElx pa3pblBoB B

rrJrolnocrll Moxer oflHcarb HaM Kpr{Byro 6necxa 3BeBAhr. fonopx Apyrr4 Mrz

cJroBaMr.r, cocroflHHe Hosoft s xaxAbril 4auuuli NroMeHr (n cuuc,,le pacrpe-
AeJIeHrzs uorsocrelt) 6yaer aHaJrorHquo cocroflHrrro BBesA Bo.rrrQ - Parie
anr, sBe3A runa P ,IIe6eAq, c rofi ro,rrbxo pasuxqefi, qro B orr{x [oc/reA-
HEX c,Tyqasx Harranblrafl fiJrorHocrb He gaBECur or BpeMeHH [s4ecs xe
3aKoH H3Mer{eHr.rr p (r) s Aasuuft MoMeHr 6y4er 3aBr4cerb or rrsMeHeHufl

po (l) e rpe,4blAyulue raoueuru].
PaccuorpeuHafl HaMrr N{oAenb ue rpe6ver roro, uto6u B NioMerrr }rarca-

l,ryMa c scer? o5o,[o,rxn yAoBnerBopsna paBeHcrny (l). 3Aect, xax Mr.r

yx(e yr{c3anr.r, BCe oilpeAenflercr HsMeHeuuanrx po (/). Oguaxo paccMor-
peHHarr Mo,q,enb BCTpeqaercs co cneAyrcuterl rrcK"rlrcqrrrenbuo cepbesuoft
rpyAHocrbio. C roqxu speHrzs grort Mo,4eJrH, Morvrer{r Marcr4[ryMa 6,ryecxa

a1cottnmruo Huqe.M,, c Qrlsuuecxofi roqr(H BpeHlrfl, He nu4e"nrercr. On
npocro orBeqaer sau6o.narueft p0 (l). I{anporue, ira6,rrcLenufl yr(a3brBaror,
rrro MoMeHT MaxcuilryMa ecrb cBoeto po4a ,oco6ag roqxa",

!,ericrrure,rruo, ToJrbKo nocne xraxci.iMyMa Lr npr-Irorlr [paxTuqecr(r.t.
cpdsy Jffe fiocrre uero ua6nrcAaro'rcr c/'relyroque ocHoBHbre cfiexTpocKo-
rtlqecxue [poueccbr: a) a--r[3 rpoqecc, 6) norueHlre noJloc H3ily.uel:all
n) uorenenlle ,qu00yaHo-ricr(poBoro cfler{rpa r.r B pflA,e cJryqaeB opuoHona
crexrpa. Taxam o6pasou, MoNrenr NraKCr.rMyMa pasAenfler ABa coBeprrreHr-ro
palJtuLtH,bt.x, c rpuszuecxofi roqxrl opeHnt, flepvoAa. B ro xe BpeMs pac-
cMarprrBaerrarr MoAenb He ro,rrbKo He Mo)r{er o6t,scuzrr BCe eru rrpoqec-
cbl, Ho H He Mor(er o6r,gcni.irb, [oqe,]ry oIrH HaqrlHalorcfi TorIbKo tloc"[e
PraKCrzMyMa (cpasy xe sa nan).

I{ponae roro, Hl{eercfl errle H cJrel,yrouafl rpyAHocrr. Tar r{ar B Becb-
ua 6o,,rruroM rIHc,rIe cnyqaeB y6unauue 6,recxa noc,/Ie MaKCr.rMyMa y Honux
fipoucxor,HT BecbMa MeA.rlexlro, gTo o3Harraer (c rour<n BpeHHq 4anuorl
lro4e,ru), qro u lrcreaieHue MarepHV H3 3Be3AbI rroc.[e MaKc]IMyMa npor4 c-
xoAr.rT rrolrTi,r cToJrb )r(e HHTeHCT{BIIo, Kar( iI He3aAonro Ao MaKCIiMyMa.

C,re4onare"rbHo, u [oc,[e ilraKczMyMa NrLI Ao.rI)r(HbI 6stnw 6tt na6,rrcAarr
A,ocrarorrHo rzHreHCHBHyro clrcrelry nugutt flornorr1eEurl, Taxyro ).Ke [pH-
r'repHo, KaK rz npeA,NraxcuMansriut? clexTp. H [pHMepHo c raxhlr xe c]re-
rrIeHHeM. Bce aro [poluBopeqar ua6,rrcAeHxrrM. Cpasy x{e flocJre Mar{cu-
MyMa npeAuaxcuua.rrnnft cfler(Tp Hcqe3aer, a r,raeuErri c[exrp coorRer-
crByer ylKe orAeJrasuefics E ,q,ocraroqHo yAaner{Hofi o6ono.rrce. Haroseu,
guQQyeno-ucr<ponoii Ir oprroHoB c[eKrp6r coorBercrBylor HcrerieHr.rro Ma-

Tepr{H, Hocrildelry coBeprrreHno 4pyrori xapar(Tep.
Ocnoebreaflcb Ha r43/roir{eHHoM, MhJ rrpuxo.u,H}r K To[,iy BEIBoAy, .{ro 6eg

,,rlporcHeHr.ifiu nu6porueuuofi o6o,touxu, B cMhIc,{e yr,oBJrerBopeHHrt t
paBeHcrBy (1), uuraxas MoAe/Ib rr-rrrore3ld A ue xrueer soo6qe HHKaKI,rx

uar{coB ua o6gscueH}Ie Bcero KoM[JreKCa c,ro)r{Hbrx rareuutz, ua6,rrcAarc-
rrrr4xcq B c[er(rpax HosErx cpa3y x{e flocJle Mar(cHwryMa.
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6) PaspexeHHe Nrarepau npor4cxoAr.rr, B ocHoBHoM, BC,'IeACTBI{e 3aNrer-

Horo rpaAaeHra cropocreii do/dr BHyrpu pacruiapnrcnlertcr oe o,roqxu.
I-lpH eroli 6o,ree Beporrlro, qro cKopocro s o6o.{oqre Ao,rI)KHa Bo lpacra.rb
B HarrpaB,,renlrr or gBesArd. Paccnarpuaaeustll r,rexarill3ri npeA[],[araer,
B qacrnocrz, c,'IeAyrouyro Bo3MoxHocrb: HNieHHo, Molrer ripousoittu edu-
HOSpeJyteHHOe nn6pacateaHue 06o"[o.{r[ B r,toMeH'r to, uo Bllyrlrl{ orofi
o6ofioqxn c cailroro rraqa,[a Aon]r(eH cyuecrBoBarb sa]rerFlblr:i rpa,ruenr z.
Tax, uanpuMep, cxopocrb car{brx BHyrpcr{Hlrx .Iacrei.r nu6pouteHroft o6o-
r{orIKH vrox(er 6srrr secuMa uaroli (nparruuecKll Hy/'IeBoii), cxop:crr ca'
Mbrx Hapyx{HL,Ix-Becblra 6ollurori H cooTBeTcrnyrcur,ell npH]iepHo cilre-

rrleHr.rrc I]peAMar{cLrMrnbHoro cnel{Tpa. Tatinnt o6pasou, orleHt, Aonro
saxaxoii nycrorr,r Me)I{Ay nu6porueuuoft ltarepHerT H cauoti sse sAofi ue

6y,u,er; Bce cBeAercfl K yBe/IHqeHLirc pa3uepoB nu6poueuuoli o5o,to.{xr
a, TaIi KaK ee Macca ocraercf rofi riie caltofi, .- x paSpe)relll'ilo ee I.t K

yMeubureHIIro " (cnr. [5], crp, 221-225).
Haroseu, cneAyer oTnterl'ITb, rrro B pa3pe)I{eHHH pactrrup, toueflcs

o6o,{o.rru x{oryr Iltparb oALIHaKoBo cyulecrBellHylo ponb o6a paccuor-
peHHbIX 1\.IeXaEI'i3Ma <aU U <16>.

Bropoii Bapr.raHT rhlloresbl A ncrpeuaercR c IIe,'IbIM pttAoli rex )i(e

rpyAuocreli, rrro Ir nepnufi Bapuarrr arot? xie tH[ore3bI. O6cy4urv Aauustii
Bo[poc 6o,ree [oApo6Ho.

Bropoft Bapr.raHr, rax )I(e I{aK H nepnul?, coBepIIIeHHo He B cccroflHllu
o6t,qcuurt gsreHul:l BaNleHbI npeAMaKCHManbHoro cneKTpa tnaBHbt \,I criel{T-
pona (a+p npoqecc): tr sAect ruuotega A 6ecca,rtua o6'uqcHarl Bce re
c[eKTpocKorr[qecKEe Qaxrlt, (oropble xapaKrelHsylor ro,'IbKo i ro yKa-

saHI{bre aBJIeHHg H KOrOpbIe tlepequc.[eHbI B llylIKTax (a)-(eD BToporo

naparpa$a nacrorulefi crarbll.
Ectecrnenuo, qro gau6o,ree o6eu{arcu,ue Bo3MoxHocru B cMrncre

o6rgcueszg a+p npoqecca B paMrax I-HrIore3bI A ruoryr cBfl3bmarbcd c

I{AJII,iLII4CM VJIII C BO3HHKHOBCHHEM TPAAHCHTA CXOPOCTCft BHYTPIT PICM}I'
parculerica o6o,ro.{ru. OAsaxo II 3Aecb cpa3y )Iie [orlB.Ilrrorcr cepbe3Hble

rpy,(Hocrlz.
Bo-uepuux, c/re,a,yer LIIlerb B BEAy, umo B odu/eil cJl.yqde 'r'axot? rpa-

Ar{eHr ,4o.rrxeH 6urs uenpepblBHbl}{. B ro xre BpeMr a>p rpoqe:c Hocar

flBHo ArrcKpergurt xapaKTep H B SToNI-To, c '1'or{KIl 3peHLIfl o6oltx BapHaH-

TOB fanoTe3sr A, 3ax,txtqaeTCtI OCIIOBHatt TpyAHoCTb nCe[l pacCuarpunaeuOfi

upo6,rieun. fIpan4a, MolKHo 6u,ro 6u BBecrl'l lxnore't'uqecKst'l (Kar{ox B

3aKoH pacnpeAe/IeHllfl cxopocrefi, Ho rorra, ltoMllNo HcryccrteHHocru
Tar{oro trpeAno,'Iox{el]Htl, Hy}KHO eIIe O6'SRCUIzrr, roqe}iy oTor cKaqox

flposBnflercrl BCerAa CpLsy 3{e ilocJle xriaKCHMyivla 6necxa, u noof qe y[}a-

3arb o1o ripeA11o,[oxeHI1e co BCeMLI sa6trcrr,areJlbHbIIvtI{ Qarraua, nepe-
qHcJreHHbrMH B rlyHKl'ax (aD-(e)) naparpa$a 2. erc x(e npeAcraB'rltle'lcfl, no

MHeHurrl aBropa, HeBo3Mo)KHbIN'I. Kpone rot'o, c roqKH 3peHus Blof olo
BapI.IaHTa rl{fiore3br A, ropas4o BeporrHee, qro cKopocrb at ABLlx{eLtkrtl

Mareprrr s o6o,roqxe y1oLaaem I{ ueHrpy seesAbt. 3ro x{e npLI Halruqur4
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cKaqKa Aacr MeHbIxyIo cKopocrb, a He 66"ruuryrc, Kar( B c,,ryqae a>p
IIpoueccfl.

Bo-nropux, Mo)rino rrorlbrrarbcrr Hcr-roJrbsoBarb rpar,rdeHT ? rar{HM )r(e

o6pasou, HaK oro cAe,{auo aBropolr B ero rpeAbrAyrqax pa6orax (cru. [7],
a 'raK)r{e rlioAe/,r1, V npe4rr4yutell crartu Ii]), r. e. paccMorperb MexaHH3M,
eeAvuluii r( ycr.rJreHrzro ce,'reKTlrBHoto ,u,aB,lleFIHI paArrauaa. flpu oroM Anff
ryqmero yflcHeHr.rfl 4a,ruueiiurux coo6paxeilurt uu pacclrorprzM BHaqa,le
pacilupeHHe rrepeA uaKCr.rMyMoM 6,recra rauir.ruofi ,,6ucrpor2" Hoeor:i
3Be3Abr - N Aq1 1918. CooruercrByrorque noAcrrerbr Mbr ucro,,rb3yeM Ir AJrs

,q,aaruefiurero. 3@Serrueubre paAr.rycu,Soroc{Bpi,r" Mt,r 6yaelr [oACrrH-
rbrBarb no o6lrquoii cfopuy,le:

tgrr: - 0.2 /yt, +Y9 - o.or,

rrpuMeHr.rMocrr, (oropofi [epeA Mar(cr.rMyMoM 6,,lecxa o6cyxr4a,racb pauee
aBropoM [3]. tr,na paccroflHurr ao IJosort Mbr BosL,MeM 3Haqeurre D:430
lapceK, iiari4eHHoe Baaae [19]. Bce 4auur,re u pe3y/'rbrarEr sHqrzcjreHurt
npi.iBeAeHbr s ra6,r. 1.

!,rr ae,ruuilH mv IrClo"IIb3otsaHLI AaHHbIe Kelrn6e,r,ra [20]. Cnexrpu A0
u A5 essru ue ra6.r.2 pa6oru Mar,Ilacf,rlwwa[l'/],cre(rp cF5 ns ra6n.Z
rofi xe pa6orr,i. oxnax4euHe 3Be3Ahr B TeqeHEe HeKoroporo BpeMeHr.r
H TIOC.IC MAKCI,IMYX{A IIOATBCP'I{AACTCfl TCII, IITO B CC CIEKTPC BCKOPC IOCJIE
MaKculryMa' wa6mop,a,ttacb roJroca CN, tr 3590 A. cnexrp AJrfl MoMelrra tl
Hetz3Becreg. Terrneparypa 133000 a,,rs ororo MoMeHra 6u.rya no,ry.lena

Ta6,rllqa I

Pa;1nycr,r rp Altt N Aql 1018

1752.8

I 75 +.0
1755.0
1755.5

nl
+ 6.60

+ 0.40

- 1.08
+ 0.20

nl

- 1.56

-7.76
-E.24
- 7.96

?

AO
A5
cF5

13 300'

10 700
8 500
6 s00

(st

5.4rĉ,
120
491

302

tl
t!
t3
tl

riyr eM n prr Nro"rrHHeri u ori e rcrparo.rr fl uH r.i BeJr14 qH H 7- (t r) n 7' (t r) . V.urti naq
x<e cnyuali N FIer 1934 u noo6irle BecbMa paHnurl crreKrp Flossrx fiepeA
ncnstiuKoii, MbI HMeeM BCe ocHoBaI{HrI cqHTarb, rrro [aAeHHe TeMrlepa-
Typhl K MaHCHMyMy BaMeAJrflercrr. C,re4onare,ttrio, Mo)r{Ho crjurarb, qro
7'(tr)) 133000 u ro(tr) <5.4 16, O4uaxo A,,rrr Aa.rrbHerirrer.o ora Herorr
HOCTb He i{Meer r{HKar(oto 3HaqeHHfl. PocT r, cotJlacHo ra6",r. 1 npeAcrats-
JreH Ha $ur. 2 xnpr-loii ,rsnneri. Moueur l, conna4aer flpaKrtrr{ecKH c
N{OMeHTOM MaKCr.rMyMa.

flo4cuaraeM erqe A,rrs MoMeH,ra tr,, : (tr* tr)12 cuopoc.i.b yBerr{qeHng
panuyca rp. il,ut ororo trroMeHra u noo6ule B HHrepBa,rre 2421T54.2-
2421754.8 oHa or(a3biBaer.ce npn6,ru,rreuHo panuorl o (tz,r) x lT4O rla/cex"
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Aa"rlee rp(tr,r) x 220 16, Haxoneq, B oror )I(e l'rolieuT tr,, cNIetqeHI'Ie

[peAluaKcHN,ra,'rb]Ioro cfler(rpa cocraBJI.fl,'ro o(o,{o 1370 xrr.l/cex.

Ha roii x<e ipur. 2 rouxunrN JIHHIzflMa uso6paxeuo Bo3Nlo)I(Hoe nBW-

xeHHe MarepI{u, cocrasrgrox{eii pacurupflIolqyocs o6olouxy cornacHo
rHlorese A (ro,rrxo cxeiua). flpu eroru rpeAlloilaraercfl, qro pa3pexeHl']e
pacurupaloqefica o6oroqxu cBflsaHo, B ocHoBHoNI , c Ha.[xqI{eM s Heli

rpaAl.IeHra cxopocrefi (pas,ruvur,rii HaK,rroH ,rruuuli), Taxult o6pasou, 3lecb
uec,6paNeu BapHaHT ,,6u, pacclrorpeHnr,ril B Har{aae }Iacl'oflIllero naparpa$a.

4lsr. 2. l,IsMeHeHue e$Qexruauoro pa,uxyca SorocQe-pu y NAql l9lB (lrupuan auunn)H cxeMa EBu)r{eHHa
MarepHr.r Bo BTopoM Baprrarlre r[rrore3br A (rourore
,rrunuu). Mouenr tB .8.?J:;;.t"r.r r,rar{cHiuarrbHoMy

O6pa'rnmcx reflepE He[ocpeACrBeHHo I{ aHrepecyrcueMy l{ac Borlpocy
O BO3MOXITOCTIT BO3FILIKHOBeHHF lpaALIeHTa O S OlOilOuXe (urO ,r(OnxHO
Becra K ycr,r/reHr.rrc cefiexrl{BHoro AaB,/IeHHfl parr4arplw). PaccuorpuM BHa-

ua,re o6paularoqufi cnofi. Cpasy xe cJleAyer orMeraTb, qro [pr.r ]raccax
Honnx uopflAKa lMg HlIKaKoro lpaAaeH"a cropocrefi tpaBrrrarlaonnoii
[pr4poAbr a o6paularoirreM cnoe * o6pasoestBarbcl He Moxer. Tax, uanpu-
Mep, paccMorptlM ror xe xlloMeHr tzi:2421754.5 na $ar. 2. B canrou

ocHoBaHrrpr o6pauratoqelo c,'Ios, T. e. [pHMepHo Ha ypoBHe fpr fp&BHT&-

rlr{oHHoe ycKopeHue igr \ptl M : Mo oKa3blBaercfl paBHbrNr 0.50 rcru/cex

3a cyrKu. Tar rax Hurepecyrcuqrfi uac [epuoA BpeMeHH oxBarbrBaer Bcero
Hecr(otbHo cyroH, To HH o KaKoll o6pasorauuu rpaAi.reHTa cropocreft
(rpanzraqr.roHuori upupo4u) s o6paularoqeM c/'Ioe rrpH M: IVLO se Mo-

* IIeper Ma(criMyMoNr ri oKoJro r{ero, r. e. Totla, xorAa rpaAneur o Heo6xogr.rrvr A,'rs

o6'rscneHus a-> 0 npoqecca.
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lr(er 6bITb LI peqa. [a u noO6ue npH M =- Mg ocraercfl CoBepIIreHHo

HerrcubrM, norreMy rpaAr.reHr cxopocreri o6paeyercr B MoNreHT Mar(cHMyMa,

Kar{ ororo rpe6yer a + p npouecc. (B c,Tyq2g u{rroresbr E eogHrixHoBeHr.re

rpaAr.reHTa o s o6paqarcqeM c,'Ioe cBs3auo c 6onnIIIHMH MaccaMr.r HoBhrx

38e3A, cM. cneAyroulxfi pas4e"rr.)

O6patnuca rerrepb x @oroc$epe. 34eca ua uepnnii B3rJrrA a+p upo-
'qecc Molr{Ho 6u.rro 6st o6rscrir4Tb cJleAyrouqrzru o6pasonr. !,onycruna, uro
n ,,rporocQepe" pacuzprroqeficr [epeA lraKci{r,rynrolr o6o,roqxr.r H}reercrr
6o.nsruori rpaArleHr cxopocreft. Cpaey )Ke noc./Le ruatcu"tty"4[a 6tt,ecrca (!)

orrrr.rqecxafl roJrul.a o6o"ryoqxu Halrzuaer yAoB/ierBoprrrb HepaBeHcrny r{ 1,

r. e. scs o6oroq(a npeBparqaercrr B ,,o6palqaioulr.lii c,iror?" H [przro]r B

cBOr.rx BHyTperIHlrx rraclsx c 6o,rr,urau lpanLIeHTol\{ cKopocTerl. Ho ro-
rAa r(a3aflocs 6br, Lrro cpa3y xte n 4eftcrBue Aonx{eH BCTyrrHrb ror Mexa-
x{ri3tr c ycu.rreHHrrM ceJIeKTr,rBHbrM AaB/,reHr.reM paArraqr,rw, xoropnii pac-

cMarprrBaJrcfl paHee aBropoM l7).O4uaro aro coBepueHHo HeBeplro,

!,eficrnure"rbno, caMbre o6ulue ro,/iolr{eHlrr reopnz parylar\ur4 B gBe3,[,HbIx

arvrocSepax flol(a3blBalor, r]To oc,ra6.tesae o6utefi Herlpo3paqHocru (r. e.

yMeHbueHrre i1 rue J,ttoJrcenl flpr]BoAarb K ycfidrreunro ce,{eKTHBHoro AaB"rIe-

ur.ia pa4uaqalz. to

B 3ar,rroqeHue Borrpoca o cropocrrx c,leAyer eule pa3 orlrernTb, rITo

ts cryqae rfifloresbr A upaxruuecrn BCfl Mareparr, coAepx(auaflca s o6o-
Jroq(e, AoaxHa npr.r Macce 3Be3Abr M: Mo rroKHlryrb nocneAHrorc 6es-
Bo3BparHo. tr4cx,,uo.reHue Moryr cocraB,rrsrb rulrrb r{eA/TeHr{rde 3Be3AL,I.

!,,rr roro qro6rt [oscHr]Tb cKaganHoe, Mbr Boc[porzsBoAt4Nr 3Aecb ra6tw-
rly, Aaroxlyrc uapa6o"rarrecxyro cxopocrb Lt@ Atrn pa3,rri.IrrHbrx r n M, co-
fJracHo o6r,I.IHoft Qopruy",re:

z 2GMoi.:7. (6)

Ta6naqa [oKa3brBaer, r]ro Aax(e Ha paccroflHu]r o'r' rIeHTpa gBe3Abr,

paBHoM 50 16, napa6onauecraa cropocrb Bcero ropfl/{Ka 90 xlr/cex.
T a6tuqa 2

Ilapa6onn.recftafl c$opocrr, (.,co J{ilrr paBJrtrrrnr,rs r t M, r}Erpa}fieHuorr n nu/con,

,+11 l"lO

rlrO

1

10
50

100
200
400

d17
195
87.1
61.7
43.7
30. 8

1 950
6t7
275
195
138
97 .7

6170
I 950
u7I
617
+51
308

13 800
+;il\.)
1 950
1 380

977
d90

19 500
6 170
2755
I 950
1 380

977

lepBoMy Bapuarrry rH"

23 900
7 550
3 373
2 390
1 690
1 194

* Te xe canue coo6pa)r(eulifl orHocrrrcrr n noruoii luepe H I(

noreau A.
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flooronry B c/'ryqae N Aql i918 (Qur. 2) nu,rerur 6esnosnparno Satcruuec-
Kr{ Bcfl o6o,ro.lxa. Tar, naupl.rr\,rep, B lracrlIla6e rpur. 2 Aaxe flpgMo.n;ruet:i-

Harr rpaeK'f oput 6 - 6 coorsercrBlrer cl(opocrrl, 6o,rturefi, uert napa6o-
/Iilqecrafl (npw M : Mg); tl lrLtutb B r,IeA,,IeHHLIx 3BegAax, KaH, IIalpHMep,
N Pic 1925, uareplrrr Aa)rie Ha raKflx paccrorHr4rrx, KaI( 50 16, Moxie't, B

r(oHue KOHIIoB, BO3BpaTI.iTbCq Ha3aA I{ 3Be3!.e.

3aueruu B 3ar,,IrcLreHHe, q16 Taxrre TpaeKlopr.la n ,,Qoroc6epe", KaK

71t - 57" soo6ue lpu 14 : MO HeBo3Mox(HbI, 'r'aK KaK ol{H HnIeIoT nlHHxioe

Harla,ryo. Llsru6 ir{e orux rpaerropuli (irpnnan ao-a") ll [pI.IroM tpaBu-
rauuouuori fiprrpoAb] noo6ule ueBo3\,Io]IieH Hs-3a roto, qro ga grHx

paccro;{Hlrfl x rpaBLiraI{HoHHbIe ycro lleHi.Ifl upesnu.lai.i llo r{a/Ibl.

!,o cax flop Boflpoc o6 o6r,scueHrlLt a.+ p lpouecca B panlrcax BTopolo
Bapzanra ru[ore3bl A iilu o6cyx4a,rn c roLIKI,r 3peHlza rpaAflel{Ta cro-
pocreii. O4uaro r{ BCe ocrar'rbH},te Bo3i\,Io)I(HocrI4, BPoAe uoleleri I, IV,
VII, paccuorpeHHr,rx B tllleAbrAyuleii pa6ore aBropa [1], npelycruilrl]LiBlIo-
ulue BBeAer{rre B rnrtoresy A,a,onoJII{Li1'eiIbHbIx I4r,ItryJ'ILCoB, RlopteqHblx
o6o,louex, rroBr,rureHI4fl reuneparyllbr u noo6qe BCflK14x Ao6aeoqHltx
x{exaHa3lroB, cJleryerl'aI(}I(e or6pocurr [o [pHrIHHatrI, I43J']ox(eHHstlt e rofi
xe cTaTbe.

Tax xe r{an r4 B paccN{arpaBaeMoM c.[yqae (lzHrepnperalli4l c(-p npo-
qecca), B'ropoMy BflpnaHry rllllore3bl A npucyul ue,Tblii pr4 rpy4uocrefi'
r{oropbre xapaxTepligylor H nepnull Bapuanr, * TaK KaK pas"[Hr]He r'Ie)Kr,y

o6oulrtz Bapr.raHTaMH CBoALITCT, B ocHoBHonI, Jtr4utb K Toniy, ql'o B rlepBoll

u3 HHx pacurupeulze HocHT AIICKpeIIIbIri, a no BTopoil'I - HeIpepb]Bllblii
xaparrep. flo:rrouy BpffA rH crour BHoBb o6cyx142ro no41:o6Ho BCe re
TpyAHOCTH, KOTOpbIe MLI fiepeqHcJlUJlH B npeAblAyxle]I pa3Ae,re. B tlacr-

HOCT1{, TaI( )I{e KaI{ I{ B IlepBO}{ BapHaHTe, l{bl .4,oJI)KtIIrI O}I{HAaTb 3Aecb

Craqr(a B E3MeHeHIiIa 6,reCxa Cpa3y )I{e IOC/Ie I,IaKCHNIy]ia, Tal{ I{aK lpa-

AHeHr H3NIeHeHlIfl 6,tecxa, o6ycron,relturtil or*Ienl'IBllret2cs o6o,[o'{xol? u

BHoBb cosAagHofi [port)KeHHofi o6o,ruoqrofi, Ao,rxeu 6r,lrr, s o6qeu c,uy-

rI?e pQ3,,'rHtIUuU. .[.a,ree BeCblvla BepOflTHO IIOBblIxeHHe TeN{IIepaTypbi y

HOSOft B MOi\,IeIIT /r, UeUS6eX<HO nOtlBJIeHHe CI{ar{Ka B HHT€HCHBHOCTI.I I'I3ny-
rreHuf rpu npeAe,,Ie ceplta Ea.truepa (!) z r. A. Taxau o6pasor'r, rvlbl llo-
)I{e}l IIO,rI]IOCTbIO COC.rIaTE,Ctl Ha pe3ynbTaTbl BrOpOrO laparpacpa'

O6O6utag r.rB,IIO)IieHHOe BO BI'OpOM-rl rperbe[l uaparpaQax, I\{bl IIpI{XOAIINI

r{ TOMy BbTBOAJ/, IIIO tLIrOTeSa A (O6a ee tsap}IaHra) nCrpeuaercfl, C rOqKI'I

speHrarr ua6ltgAeuut?, c eectnra cepL'e3HbiMn rpyAHocrsNII{, K fipeoAo,'Ienuro

r{oropbrx aBrop He BHAaT B HaC'i'oflulee Bpe1ls HLiKa(Hx nyreii. Hau6ottt'
rueil mpydnocfiibto I,t3 HLtx f BJIfeTCq, 6eS eCsroro COIiiIeHHfi, TO"rrO O6a

Bailuag'ra rurlore3bi A ne B cocrofiHl4v oj'bflcHurb o(->{3 npouecc,'"'F IIa-

6,frOA,aSmltrjcfl y BCeX CeMH HOBb]x, ,,3aXBarIeIIHLIX" AO MaKCHxIyUa. BrO-

poft no Bax{Hocra rpyAHocrbro fln./rflercr orcyrcrBl{e B cflel{rpax llosbtx

* flosu,nuuoul',
** npHBneqeHlle

uurnstfi xapalirep,

3a lrcrfiroqelruett nropoii u uerneprori.
croila r(aKux-,rn6o uexaHu3lvlOB) A['lennlHx 3JIelirpHqectrutl u.rln ltan-

HEqefo He Iacr.
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[oc,[e Mar{caMyMa c(aqKa sa npeAenoNr cepr.iH Ea.rrrlrepa. trlNieq ero B Br.rAy

nepefigen r o6cylx4eHr.ro tr{rroresH E.

$ 4. Kax rlrbr y)Ke yxasbrBaru B uaqa,re Hacrotqefi crarbr.r, SorocQepa
riosori 3Be3AhJ, c TOqKLi 3peHHfl rrjtlol'e3r,I B, Aocturaer B Mol\,ieHT NTaKCI{-

NryMa cBoHx ualr6o,rr,uHx pasMepoB, [oc/re qeto HaqprHaer coKparqa'ibcfi.
3ruu, co6crseHno roBopg, l.r o6yc.uon,teH caM MoMeHT Ma(cr.rivryr\,ia 6aecxa
(roueuno, cyilIecrBeHHyio po/,rb 3Aecb r.Itpser u ro o6croflTe,,lF,crBo, rl.r.o

oKo,lo MaKCI{ilIyNIa 6,recxa HsN{eHeHHe reMneparypbi y HoBbtx sBe3A ort{o-
cure,rrbHo uano). Buecre c Soroc@eport cyruecrBeHHo saNreA,rrrrror cBoe
ABHII.{eHIze 14 npl4nexaIIII{e K ueii 6o"ryee BHyrpeHr-rHe r{acru Iiporfl]r{eHr{oto
o6paqaroqero c,T( a IJonou,'lr B To BpeMfl r(aK Br{elrrr14 e riacTa rroc,teAHero
rrpoAo,rrxarcr (6,raro4apfl y)Ke saIIaceuHoii Hr{r{ cxopocrr.r H MaJrbrx{ ycKo-
peHr,rrrM cr4,[br rfl)r(ecrH Ha 6om,ruux r) y,qanrrrbcrr or sBeBA,r,i. RosHaxa-
rcru,aii rrpn grolr 6o,rr,uroii rpaAilerrr cropocreri BeAer K roMy, qro 6o,uee
BHyrpeHlrrze qacTu o6paqarouleto c.[os craHoBrrrcrr e cQepe cner{TpitJrb-
nux .rnsl.rii rpo3par{Hbn'ru (auQ$epeHrlrza/rbHbrft ecp@err flonn,,lepa). O.ro
xe rrpl{BoAHT K BHe3a[HOMy ycr{neHaro ce,/reKrHBHofo AaB,terrfirr paAuallEn
Ha BuemHr,ie't"t' yAa,rsrcq[ecg qacru o6paqaroqeto c/ros. Vcu,resae xe
ceJrer{rHBr{oto AaB"rreHr.itr paAuar\HH, Kax aro rior{asaHo aBTopoM ([7] u [1],
fur. 2), BeAer r( BosFrr.rr{HoBeHriro or+p npoqecca. B erux xe pa6orax
aBTOpOM [Or(a3aHO, r]ro Tar(ANr rryreM L{ox(Ho o6rscnu.rr BrIoJ'rHe yAoB-
JIETBOPHTE/IbHO HC TOJIbKO OCHOBHbIC qEPTbI A + P NPOUCCCA, HO I'I CAMbIC
pa3,rrlirrHble orK,lroHeHr]s or rlocneAr{eto. orcsl,aas qr.rrare/'rfl sa no4po6-
HOCT'IMIT K YKA3AHHbIU PA6OTAU, MbI SACCb PACCMOTPHM ,IIAIIIb TC CNC.q,-

crBufl, K Koropbrl{ BeAer ca}{a t}rrroresa 6. flpu eronr c/reAyer rroAr{epK-
Hyrb, r{ro K Bosrrox(Ho 6oaee rulare.rrbHor,ry o6cyx4enarc rl{noresbr E
uac aoutyucdaem ilo/IHafl Hecocronrerbrlocrb BCex ocra/rr,Hbrx llaccMa.r-
pIIBaBrjli4XCa uo4eneil. K raxprvr [{oAe.rlaM oTHOCflTCfl BCe ]\{exaHH3Mr,I
(xpoue umoro), paccMorpenHbre B npeAbrAyuleii pa6ore aBropa [1], a

raKlr(e Bo BropoM H rperbeM naparparprx nacrosulerl crarbu.
!,onycxat, qro tutlore3a E oreeqaer AericreareJrbHocrH, norrblTaer\rrcfl

orleHr.rrb Maccbr HoBbrx snes4. flpn sroM N,rbr 6y4elr HcxoAHrb H3 roto
Sarra, rrro, B coorBercrBur{ c paccNrarpanaeuoli ranore3oii, Qoroc@epa-
qecxlle C/ToLI KalI{Ioii tlosofi 3Be3Abr He rroKr.rAaror sBesAy (xar< a c"ryyqae
rHrloresrd A), a ocrarorcs c uefi. I4Ha.re t-oBopfl, cr{opocrb Qoroc{eprzve-
cxoli MarepEu Ao,rrx(Ha 6u'jlr aentrueti, uetw napa6o,ruuecKafl cKopocrb
Ha coorBercrByroqr4x ypoBHrrx. Ec,r[ ur,l Ha Mor{eHT oro)i(AecrBr.rM cKo-
pocrb pacuHpeHr.rn soroc@epuuecroii Mareprzl{ co cHopoc,l.bro ABH)r(eHHfl
,,ecfQerrunuoii" QorocQepu, saxoAzuofi r{a ocHoBaHaz Sopruy,,rsr (E), ro
A.rrff Maccbr BBe3Abr 6yaeu couracHo (6) arue'rs

(7)

* cu, Qr'rr. 2 npelHayueri pa60rH aBropa [1], xoropal xaparreprr3yer rruoresy 6.
** Buaqa.le roJIbl(o ga 6,rnxur.re K BBe3lIe cJror.r 3Tux qacreii.

169

- t'nMort<a*: 
l/ ,,



I'I, C,'l eAOBaT€,rIb tlO I

IlpaqeNl ?p r,r3x,repeHa B K[,r/ceK., a i]apa6o,rll4qecxafl cl{opoc'lL, Ha noBepx-
Hocrlr Consqa npuHflra, t<aK I,I B ra6il.2, panuolZ 617 xu/cer.

Bsa.la.rle Mbr noACqaraeri r,rHHHxla,rrbHylo Maccy Arr N Aql 1918, o:no-
BbIBafiCL, Ha ra6JL. 1 gacrosur.efr crarblr. !,.rin I'rontenra t2,3 cKopoCTL, ?p :
:1740 xr,r/cer., paAuyc Qoroccpepu rp:220 rg, Lt ilo Sopuyne (B) uu
HitxoA,Hlr, rrro NiLIHI4Ma,rIbHafl Nlacca NAql l918 paaua: M:1755 A4ol

!,,rr roro qro6u oIIeHLIrt, Maccy Apyrux IJonux, MbI I\'Ioli(elI Boc[o,llb-

3OBaTbCs TeMH [OACqeTaM[ fp LI Op, HOTOpbIe BbIIIO,'IHeHbI aBTOpOM B

ero 6onee pauHefi crarbe [21]. B srott pa6ore Be,/tHrIaHbI /p rIo,{,ceLIrBubI

L,'Ifl AByX MOMeHTOB; A,/rfl MOMeHTA t2' COO',rBerCTByiOqero 3Aecb [IoMeHTy

MaI(CIIMITNIa t*, w gfifl MoMeHTa tr : tz - 24t' : t^ -24h,
Cxopocru lt<e op rtoActliiratlbr no Qopruy"rie

,, _ rp(lnt)-rp(l)
Bri400 , (9)

r. e. rpr1HHMaercfl, rrro B HHTepBa.[e t*-tt cKopocrb @orocQepu paBHo-

MepHafl. 3ro, xogeqgo, He TaK, IIoToMy r{'to HaI{ pa3 oKo,IIo MaKCHMyNIa

Be,,IrrrruHa rp nepecraer pacrl4. Teu ge MeHee ,{,,lItI Haunx BecbMa rpy6slx
rroAcrleroB TaKOe y[pouleHlze He IrMeer, KaK rloKa3blBaer 6o./Iee rlqaTenb-
lrblr? aHa/rrz3, Hr.{Kaxoro 3HaqeHlis (cu. naxe). Be;lnqaubr 8p B paccMar-

p,BaeMoxr c,ryyqae cJleAyer orHocarb H cpeAHeMy MoMeHry tr,r:'4L -

B eror )r(e MolreHT rlrbr MOIKeM CTILTT'arb, HTa f p, BXOAgIqag n cpopllyny(B),

onpeleJrflercfi TaK )1(e, KaI{ cpelHee apEoMerEqecKoe, r. e.

rp :Vr: rp (tz) + rp (tt)

flpuro4auaq 3r,ecb ra6t. 3 ocHoBana ria raKoto poAa noAcl{erax. flpu
eroll, KaK MbI yx{e yl(a3hIBa.[[, BCe HC[OJI63OBaHHL,Ie B Hefi I4cxoA,HLIe

ReJrr{q}rHbr ocHoBaHrI Ha rlpeAblAyqefi pa6ore aBropa [21]. !,auHne o NAql
1918 ruul BBeJIH.[,.ryfl Toro, r{To6bl cpaBHHTb BeJIHqI{HbI, HaxoAlzMble c [o-
MOIIIE,rO 6O,nee roqHolo ll 6o,ree rpy6oro MeToAoB,

Ta6;raua 3

ltrrrlrrltalr,rrr,re rraccr,r ,114r,,,r, tretto't'opr,rx uoBr,rx BBoSI Ha oc]roBo rurrore;rr D

3s esaa r,, (t 
')

rO Gn) Mmin

M --- 'p I 'r'\'Mo' r. \617/ '
(B)

(ea)

ilpvp

N Gern 1912

N Aql1918
N Cyg 1920
N Pic 1925
N Her 1934
N Lac 1936

105ra
120
138
193
72

1+1

1 17 t'^
\:l

22\
183
208

84
208

1l9r'
\̂!,

JJI
229
ao/

95
276

193 xu/cer.
1 700

/oo
250
185

1 100

t1.5Mo
1710
257

34
7.6

645
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B cegsH c npoBeAeHHblrlia BrTqHCJIeHHSMH ueo6xo4ltllo c/T,er-rart! pflA
sarveqaH r.rri.

1) C,,reayer rzMerl B BrzAy, rrro r.rcxoAHbre Be,{a!rr{su ra6"n.3 csflgaHbr
B psAe cryrlaeB c 6onluoii Heofll)eAerellHocrbro. 3ra ueonpeAe.rreHHocrb
o6ycaor,reHa, B ocHoBI{oM, HeroLIHocrblo acfio,rII]goBaHHbIX napa.rlrTal(coB,
a ra(xe relr[eparypuh]x AaHHbrx. Iloerouy Nihl Mo)r{elr toBoprzrb roJrbr(o
o [opsAKe HaxoAr4Mr{x Be,rruqau gJrft Alrrrirr,

2) Cpanuenrze BeJir,LrEH op w. M,ni,, ra6n. B Ans N Aql 19lB c Be/rH-
HHHaMITI op H .44^i,r, nonyqeHHblMl,r FIalrH paHee A,lg rori xe 3Be3ALI, troKa-
3brBaer, qro Hallr npu6nurxengufi ueto.q, rloAerlera ]wntin flBJrfl?Tcfl AOCTaTOT{HO
?oqHBIx,r (peur, KoHelrgo, r{Aer o flo,4crrerax npu Tex x{e ucxoA}rux 4anuux).

3) Eo,rruae Be,,rur{aHbl AJrt|t)p t7 Mmin rronyqSprafl tr B ToM cflyqae,
ec,[tr ]\rbr 6yAenr nlteHe6perarb r4sMeHeHEe]vr rei\,rIiepaTyprrr y I-loeux nepeA
MaKCriNryMov. [\tut roto .rro6r,r ero IIoKa3arb, paccMo.[pt4]r oIIrrrb c,ryuarl
NAql I918. flouycraM, qro B reqeHr{e 24t' tepeg MaKCHMyT{on reMrrepa-
Typa 3Be3Abr OcTaBa,rracb nocrosrrsori i.i paauofi TeNr[eparype 3Be3,u,br B

NIoMeHr L: tz-2+h - t* --- 24h , r. e. paBHrr/racb 10 7000 (cur. ,r.a6,r. 2
t'rcxoAsol2 pa6orn aBropa 121]). Mu npeAHaMepeHHo B3rJ'rr{ ory reMrrepary-
py, a He l\{eHbrrry}o reNr[eparypy B ilrol{errr naHcH}ryMa (8b00.), c re]vr,
qro6st [o/,Iyr{HT[, HaHnteHbrrIHfi r, s MoMeHT tz: t^ Iil c,[eAoBareJlbHo,
HaaJrenburu? t1t Ll Mmin . Ocrasa.srl BCe ocraJIbFIhIe HcxoAur,re AaHHbre
ta6n. 2 yxasaHHofi crarr,a [21] ueusneHHbIMz, Mr,r ltpr.txoAr.rx,r K c,,reAyroqefi
'ra6t. 4.

Ta6,rrl.rqa 4

Cnoltoc'r.r, t[o'r,ocrIrepr,r op rr ]rrrrrfltra,,rr,rr{t;r uacca .d4rri,,

Ilosoii N Aql 1C18 B rlpe luoJrorr{errn[ rtoc'rofirrcrrla ce 'rerrrrcl]a,rypr,r nellel{ }rilncrr}ry}rou

tr

t2

54. 0

55. 0

m

+ 0.40

-1.0B

10 700"

10 700

nl

-7.76

- 9.24

3ra ra6,,ruqa rroxa3brBaer, qro r.r B cryqae [ocrogHcTBa TeMrreparypbr
{4axre ee npeyne,raueirra) [o.[yLraercfl BecbMa 6o,rtruar Macca N Aql
1918.

flepeiigenr refiepb x o6cyx4eHuro nolryqeHrrbrx pesynbraroB.
fleprr,lfi xe Bolpoc, xoropuri sAecb BoBHr{Haer, cocror.rr B ToNr, B

raxofi Nrepe uc[o,rrb3oBaHr{Ere s ra6"[. 3 se,tu.rasu t, 1nusxvt x 4eficrna-
renrsofi cKopocrn 4naxyurericfl Marepug o,,, (rp) sa Soroc@epuqecxoM
ypoBHe.'I laHunrr? Boflpoc BecbMa uo4po6Ho 6n.r o6cyx4en n 6o,tee paH-
ueii pa6ore aB'ropa [3]. B arolt pa6ore, x xoropofi Mbr r{ orchrraeM qura-

.140 MÛ

no Qopr'ry.ne (8) ropaaao
6y.[errr.

* Orur6nn B nptrHrrrbrx 1r Hrparor B ottpeAe,reunl Mntn
MeHbrxyro ponb, rr cefiqac Mbr arHtvr BonpocoM 3aHEMarr,cfl He
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Te,rrfl, 6brr[ [peACTaBreHbI cooTBercTByK]ulue apryNreHrr,r B rro,rlb3y Tofo,
r{ro nepeA r{aKcr..rMy}.rou 6recxa, noBr4AHNroMy c AocraroqHotYt g,tR Hac

cefi.{ac rorruocrbro, co6nro4aercn npn6"raxeHHoe paBeHcrBo up x o*(rp).
E,c"ru xe gro paBeHCTBo lre BbrrroJrHflercrr, To rop!346 6o,ree Beporrreu
e,tyuafi, Kol'ra 1p{o^(rr). B car{o\'I Ae/Ie, c/IeAyer rIoMHHrL,, rlro [pH
/IBIIx(eHrrH or 3Be3Abr lrareprrfl, o6paslrtsu{2l o6orour<y, B o6tqenr cryqae
p?3peir(aeTcfl, rz o'r'o nprrBoAl4T K roMy, r{'ro ABr4x(eHHe Toro ypoqHfl., tI..e
c : l, [poxcxoAprr [rer,,,reuHee, rreM ABuxierLre ilamepult Lra gro\r )xe ypoB-
ue. B ro r{e BpeMfl 6necx 3BeBAbr r7, c,/reAoBareJlbgo, 'rJp , Haxo/.,anrafl Iro

@opnry"re (5), onpe,rre,rrloTcfl r(aK pa3 uo,To)i(eHr.rer{ yra3auHofo ypoBHr
c c: 1.

flporuaonoJro)r{Froe HepaBeHCTBo ,uo;:- tt,, (rp) }io)r(er co6"rrrcAatcrr Jrurxb
B Tex cryLiagx, KolAa no KaKHM-,rIu6o upauuuanr Herlpo3paqHocrb ll{arepuu
ttpu pacruupeHr.ru o6o,roqxlt c'roJ'rb cr4JIbr{o llacrer, qro B,Tr4rrHr{e aroro

Qaxropa crar{oBrrrcrr 4axe 6o,ree cyqecrBeHHbnr, qeM y6unaHue Hettpo-
3parlHocrri BC,rreACTBHe pa3pelreHr.rfl. O.qsaro sro'r cJryqari s ssrcureii cre-
rrer{r4 Ma,,roBepoflTeH. rlosa4ttnouy, eAI.l]rcrBeHIIo MbICJIax,roti npizuuuofi,
Koropa, MorJra 6r,r npunogurl K yKa3aHIloNIy B03pacraHL{io Helpo3paqHocrl4,
sB,,rflercrr ox./rrlr{AegHe HosrIx ilepeA MaxcHNIy}Iolt. {' O4uaKo IIoACqel'N

aBTopa, r(oropFrre 6yayr ony6"allronaubr B 6niaxarimee Bpelrfl, flor{a3brBaror,
qro B./rHflHHe paccriarllHBaelroro cpaxropa IILI B Koer!,I ci'Iyqae He r{ox(er
6rtrr cyqecrBer{Hbr}r. fleilcrnure,rbHo, MbI Ao/'IxHbI r4N{erb B BHr,y, rrro

)/6Heauue reMtteparypu y Hoer'tx Helocpe,qcrBeHllo [epeA MaI{cIIMyMoM

flBrlflercf , KaI{ [paBr.r/'Io, BecbMa ne6o.nsruulr. Bo,ree roro, rpeAc'raB/Iflercg
coBepruer-rHo oqeBr.IAHbIM, rl,ro HuKarcoe yBe,lrHrIeHue HeIrp03paqHocTLr,

Br(,rrcqafl r.r yra3ar{I{hli;r renneparypunil eQQercr, He cx{otr'Io 6sr yne"tuvxru
3a cyrxrr pa,quyc N Aql 1918 c rp:720r6 Ao ro-- jJQv"t L71s ororo
ueo6xoAiEl.ro AericrsureJlbHoe yBeflt4LIeHLle pasxrepoB H3/Iyqarcrlefi. uarue-
puatruruoit o6o.,roqxu.

Tar<uu o6paeou, MrJ MolKeN{ cqr.rrarb, tt'to rpaxTirqecKLI Bo BCex cry-
qafix r4.rrH 7)1t - 'Um (rp) nnu lsr { <tr, (rr). 't"t' 3ro oeHaq aer, rrro nari;1eulrrue

r{aMu B ra6;1. 3 I\,IaccbI X4rrri, Aefi.c1'BHTeJIbHo gB,/Ittlorcfl MttHH},IaJrbHbI}IH,

Taxuu o6pasou, cor"iiacHo BCeMy Bbrrrreu3,/IolKeuHox{y, Mu IZMee}r Ao-
CTaTOqHLIe OCHOBaHHfl yTBep)I{AaTb, qro B C"Tyqae ClpaBeLni'IBOCTH lI{[OTe-
3u E, naccn HeKoropbrx HoBhrx snes4 (nperar{yrqecrBe}Iuo 6ucrpux) Aorx<urr
6r,rrr secbiua BbICoxrMI.r, roxoAflrr,rlMa r,o 1000-1500 Mg. i-ro o6elor-
TC,IIIJCTBO 3ACTAB"IgCT HAC OTHECTI'ICb Ii CAC/IAHHbII'I BbIBOAAIVI C OqCIIb

6o.rrruori ocropo)Kltocrblo. !,el?creurerbHo, i\,rbI 3uaeM, lITo acrpoHolraNl
TaKHe 6o,ruuue i\raccbr soo6qe HeH3BecrHbL I'{au6onsur4e }.I3 I43BecrHbIx

HaM Ao cHx nop Macc cocraB/Islor oI{oJIo 100 Mo.
Kponre rofo, 6oJrbrxue Maccbr rrpnBo,aflT r{ olpeLe,rIeI{HbIM TpyAHocrflM,

Koropbre Mbr Aa,rree paccMorpaM. lrlmeg Bce oro B BLIAy, MbI B c/IeAyro-

* Ve e,uuqeune rol$QuqueHT a

** 3ro nocreArree HepaBeucrBo

nor,irox{eHHfl t, c y6ursauueM reMneparypbr.

flB,,lfleTcfl OCIIOBHbIM I'l OtlpeAenfllou{Utt s fUnOreSe Al
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ulrix AByx rlaparpa$ax paccr{orpr.rM Borrpoc o N{accax HosHx 6onee rro4poS-
iro. A uMeHHo, B cr,reAyroqer{, rrro}r naparpaQe 6yayr o6cyx4euu nce

Apyfrre AaHHbIe o Maccax HoBr,rx 3Be3A. Haxoueq, B IIIecToM, 3ar{,Ircq[-
re.rrblroM laparpa(re Mbr paccMorptlvl BCe re rpyAHocrn, rioropr,re cBfl3aHbr

c fipllHartrenr 6o,urruux ]racc AJrr{ Honrtx, a rar.{(e yKar(e}r rra re na6"nro-

/Iare,Tbr{bre pa6oL'u, Koropble MorJrrz 6r,I oKou.rare,rbr{o pagperrrlirb Bcro AarI-
nyro lpo6.neuy.

$ 5. Hei<olopbre saxJllorleHras o xraccax IIoBbix 3Bes,r{ r,{ox(}Io rroJryqr.rrb,
Ij3yrlafl yNIeHr,IIIeHIle C\{eqeHI4 fl y pA3nl.iqiiblx CI.lCl'eI{ nug,Uft IIO|,,IOI'U.eHH,

B cleKrpax lIonux. fipu eron seoSxoAuuo or6pocu'r'o [parrr.rqecx]r BCe

Te yMel{brrreur4fl cMeutenarr, Koropr,re na6nro4annch rroc,re Mar{ca}iylra,
il6o sAeco loplro)r{eH}Ie tagoBbrx o60lo.rer lroxrer 6l,tts cBflsaHo c Nla-

repuei,i, nu6pomeuuoii us IJoeoi.i yxe pauee. C,reAoBareJrblro, Aocrarorrijo
Ha,qelxHbrlru Monyr 6lrrr, noAclrel'r,t, olflocaulnecfl K [epuo/{y pacuupeHrLfl
IJoesrx, r. e. Ao IraKCHMylra. Taxue [oAcqerh] 6sttw yxe Bbrrro,irHer.rbr

aBlcpoM B ero npeAblAyqei.i pa6oL'e [22]. Talr xe npaBeAeubr u 6o,uee
paHHr{e roAcr{err,r (4,r1 Irl IJer 1934) Apyrfix aet'opoB,'i a rar{x{e noApo6uoe
o6cyx4eur.re BCex nafigenHux .rraHnbrx.

Ha6,ryroAaelroe yMeHbrrreHue cMerrleulln lur.uir? rror,rou1er{Hrr Ao Mar(cn-
fi,ryMa Moxer 6urr o6yc"ron.reno cr'reAyroqrrr.{H Bo3lrox(HbrMt{ @axropanu:
a) uucro ollrliiqecrH[rr.r e$cpexra]\iH, T. e. ilepeMerqeHHeM s o6o.ro.rxe He-
Koro[]oro <e$SexuzaHoto) [ot,,roqarcu{eto cJrofl, galreHofi oAuor't rlorJ'ro-
qarculeli Marept{I4 c 6o,rruriruH cKopocrrnru 4py|ofi uereplleri c Nrer,rbrrrHM}I

r{ T.,[,.; 6) rrroreHrrer{ co cTopoHr,i ocHoeuofi Maccbr 3BegAbr; u) ropuo-
),r(eHr4eM nu6pacr,rnaeMbtx o6o,rlo'iex Hexor:opor1 tfinore'rHrlecxoii cpe4orl,
oxpyxarcu1eft HosHe nepeA NraKCuMyMo['r.

O6c1,1xggrrre, npoBeAegnoe B yxaeasnort pa6ole, toBopHr B [o/rL,3y
Toto, qro rro xpar:iHerl [repe B pac(:NrorpeHHr,rx aBTopoN{ Kor{(perr,rbrx
rrprrlrepax (N Aql 1918, N Cyg 1920, N Her 1934) poas nepBoro @axropa
Bpr,4 JII tuoltier 6r,trs cyulecrneHuori. Ec.rlpr x{e crra.r.arb, rrro np[poAa
oTpllUare"rlbtrblx JicKopeHafi, na6,uoAaBtuyxcfl y ylagaHHbrx gBe3A, rpaBa-
laquoHi{as, ro orrr't'b-Tar{Ia roJyqarorcn 6o,ntruue Maccbr. Tar<, AJrfl
N Aql 1918 no ,'rHr{HflN{ no4opo4a 6u,ro roryqeHo Mni,:1310 M6, no
ocrarbHblM r'ILIHaflM Mnir:440 M6; a.aa N Cyg 1920 ro BoAopoAHr,rM
Jrr4ttLrttM Mrri,r: l4l Mg, [o oCTaJIbt{bI*t M*t,r:77 MO. To, .i16 s o6oax
c.[yr{afx (a Tarxre u }, N Her 1934) Mtttin uo JrHntrr]r,r BoAopoAa rro.ryrlr4.rracb
65.rrruran'rz, Mor{er 6sirr cns:alro c TeM, r{ro /{aB/Ier{He naTlrzaqHu (npn
I.rr{repecyrcuax Hac reMneparypax) ua Bo.u,opoA MeuE,rrre, qelr Ha coBo-
KyIIHOCTb BCeX OCTaJIbHbIX 3,rIeI{eHTOB,

Onpe4e,rleuHe Maccbt Hosoii troc/re lraricr.rlrylra 6n.ro nponeAer{r) aBropo),t
r,rurrrb AJrrr N Gem l9l2 123).3lo otpe4e,rreHne 6ul,ro uporeir,eHo t{ax A.rrrr
ripeAMaKCHMaJIbHoro Cfiel(Tpa, TaK H AJrn oAl{oro H3 noAI{oMloHeHroB l/'IaB-
i{oro cfleKrp,a. O4Haxo n csoefi noc,re4uefi saMerr{e no N Gem 1912

+ flornocrtrc orpr.rl\aBuux Bo3Moxrrocrb 6o,rrurux uacc y Honux.
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Max"rlacp.ruru1241 g,at Ha ocHoBaHr.ir ropa3Ao 6oaee iroJriroro Marepaana co-
BeprrreHHo HoByro r.rHTep[perarruro rex u3nreueHufi, r(oropbre Kacarr4cb clre-
ur,eHHE rroAcr{creM rrTaBHoto cleKTpa. fipu erou Hr.r oAHa irs noAcr.rcreM
ttaBHofo cfler(rpa ne o6napyxu"ra noo6ule HuKaKoto pea.rrbHoro yMeHbrrre-
HLIg cMeuleHr.rs cpasy )r(e [oc.[e MaKCaMyMa. Taxosoe o6uapyNu,rr{ Jrl,llrrb
o6a no4rourloueHra npeAMar{cux{ar'rbrroro crrerrpa. flo 6o.ryee HnregczsHori
H3 3TrlX CtrCTeM (C uentruuiu cMerrreHHeM) lracca 3Be3Abr [onyqaercq pannorl
ripr.rMepHo 520 A/Io 1231.

O6parrzucx rettepb K rrocneAHel,ry Qaxrop1,. BseIeHze uexoropori
Aocraroqrro nnorrior.i rufiorerr.rqecroli cpe4sl, oKpy]fiarou{ert Horue [epeA
MaKCuMyMorvr, [peAcTaBrrrercrr coBepueHHo ire o6ocuoBaHHbrM rro qenoNry
pflAy npfirruH, Bo-lepnslx, coBeprrreHHo HescHo c $nsuuecxofi Torlxu
speur.rfl cax,ro lpoucxoxAeHr.re raxorl cpeAbr. !,a"ree, Ao[ycKarr cyqecrso-
Bar-II{e noc,re4ueti, ivrsr Hara,'rKHBaetrcr Ha cr'reLyrcqyrc TpyAuocrb. flo-
CKO/'IbKy 3Ta fHIIO'[eTlIr{eCl(afl CpeAa CTO,rIb II/IOT}Ia, r{TO ]'OpxiO3aT, I{ [pli-
ToM cyuecrBeHHo, elr6pacttnaerutre o6o,roq(H, 'I'o x,relr(Ay aror4ail,ru cpeAr,r
t,t aro]\{a}rH o6oaoqex Ao./rxHLr npotzcxoAHl'b Becbnra qacrbre cT.o,rrrHoBe-
HHfl, Koropue 6y4yr nepeA ruarcr4MyMoxi Becrr.r K rroqB,rreHnro B cnexTpe
Honux flo/roc H3ayqggp,r. flpu arou cneAyer r.rMerb B BHAy, qro cxo-
pocl'b pacmupeFlr4r o6paqarcrll,eto c,rrofl y Hoaux BecbMa Be/'I[r{a r.r Ao-
crlzraer y 6r,rcrplrx HoBr,rx 1500 r<vr/cex. flpu rar(Hx 6onrnax oruocr{-
reJTbHbIx cxopocrfix e@@exrueuocrs noa6y)r{AeHr4s l<aK rex, raK H Apyttrx
aroIIoB (c nocne4yroqr.rM BbrcBerrLrBaHaelr) Aoaxrua 6urr, oco6eHso BeflHr{a.
B ro xre BpeMfl Kari B MolreHr Nla(criMylra, raK H nepeJ, HHM (xorga
ua6"rllo4aercrr ropx,ro)KeHrze o6onoqex) no,rrocbr H3,,ryr1g1ir" B crret<rpax
Aalxe 6ucrpux Hoeux HJrr4 BecbMa crTa6LI, H"rril Aa)r(e IIo,trHocrbio oTcyr-
crByror.

B sax,rioqeHr.re Bo[poca o tr]floreruqecxofi ropMo3flrrleli cpe4e cleAyer
yxa3arb, qro ora cpe4a Hr.r B Koelr cr'ryqae rle Mo)r{er 6brr6 orox,rr,ecT-
BJIeHa c Me)K3Be3guor? cpeAorl, ocseu.asnefict, Halpur\{ep, npa Bcflb]rrrr{e
N Per 1901. flaxre B oroM cflyqae, T. e. KolAa rip]rcyrcrBne uexsaes.u,uol:r
cpe,r{bl oI{o,/Io Hoeori 6u,to conepIIreHHo orreBHAHbrNr, Topr{o}KeHlre nu6po-
uenuot? o6rr.ro.rru flpoucxoAufio Heus"utepuao cnalee [2o], qeM B Bbrue-
yr{asaH}ibrx cJTyqaax (l{ Aq1 1918, N Cyg 1920, N Her 19:14, N Gem 19tr2).

[a"tee, o6o,ryo'rxa NAql igiB c Mor,reHra ee o6napyxerLlx, Lt Ao Hacrorrxlero
BpeMeHLI pacuprpr/racb, cor.riacHo yKa3aHHro EaaAe, coBeplxel-rHo paBllor,repno
(clr. [25], crp. 176). Haxouert, npoluB cyrqecrBoBaHur rlitlorerllqecxoii rop-
uosxulefi cpeAbr toBoprr u re coo6pax{e}rr{fl, xoropble yKa3blBa,'tacr e 6o.[ee
pauueii pa6ore aBrol)a ([22], crp. 285). t{ro ilie Kacaerce cHrI oler<'r'puqe-

croii Lr,Ti{ MarHurnoft npupoAbr, Koroptle MoTJIH 6bt susttsa'rb ropMo)I(e-
gne o6o,rloqeK, To I,I 3AecL Bce Bo3Moll(llocrl4 ,[,o,[xiHbl 6bttu, nontlAlli\to]ly,
or6pourenu (cxr. 1221, crp. 284).

O 6o,rnruux N,raccax HoBbIx 3Be3A roBoptlT li re coo6palreHus' Horopble
H3,rlo)r(eHbr aBTopoM s ero pa6ore o rrpoucxo]KAeHllu opuolloBa cneKrpa
HoBbIx 3Be3A [26]. Coo'laercrByrou,Lle noAcrlerbl npI.lBe,'Ill aBropa I( roMy
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BbrBoAy, qro Macca NAql 1918 cocraB.rrser 914 M6. llpa oroM cJreAyer
yKasarL,, r{To, rIoBaAi4MoMy, 311.1 gQ[Cgerbr He llocgr yHaBepcanbHoro xapaK-
Tepa H [pr,rMeHr.rMhr ro"rrbKo r{ rar(aM cJryr{aflN,r, xar NAql 1918, tAe opu-
oHoB creKrp o6napy,xun BecbMa 3aMergbre IIepHoAHqecHr.{e xoae6a-
naa. o4naro r.r B sroM ,cnyqae B03Molrrra Lrrrafl rrHTeprlperartr[rr ro,rlbKo
rrro yKa3aHHL,tx taneuHrl, a [o3Tot4y r{cnonsgosaHIiHfi MeroA, Aanuruii
974 Mg, sB,,rqercrr [Or{a BeCbMa npO6.rlennaTHrlr{brx{.

fionycrar, r{To AeilcrsurenrHo rfinotesa 6 lrpaBHnbHa, Mbr Mo}r{e*r
oqeHrzBarb Maccy r{oBl'ix sBe3A erqe cJreAyrorrrHM o6pasom. cornacuo
ocrroBHbrM npeA[ocbrnralr eroii tr4trore3br, o'r Hosor? 3Be3Abr B MOMeHT
NIaKCLiMyMa 6,ryecra orAe,rrrlercq ,[arrrb ra MaTepurr? cxopocrb xoroporl na
paccMarpHBaeMoM ypoBHe 6olrue, venr napa6o,lnrrecl(ari. 3uas n MoMerrr
rraKcr.rMynra sue[rHurl paAayc o6paqarcqefo cnofl H Tonrrlr.rH)/ or4e,runurefi-
cr o60,roqr<n AR, Mbr cpa3y xe lro)r(erI cot,'racHo (6) oupe4e,rurs Maccy
no Qopny,re

Mtnin: (ro/617)2 (R - LR) ilta, (10)

tAe o0 - cr{opocrb pacuHpeHr.rn o6pau1arcu1ero c/rorr Herrocper,crBeHHo
rrepeA Mar{cHMyMoM.

flpuuennu ary Sopmy.rry K cryqaro NAql 1918. MrznaMa/rb,a,, Be,rr.i-
quna R 6nra oqeuena aBropoM e 500 ro [3J. lJe,rnqzna AR HaM 3Aecb
AOCTATOq}IO TOIIIIO HCIZ3BCCTHA. OgUAXO, TAI{ }KC KAI{ H B C,lYqAE NFICr
1934 l7l, MbI MoxeM rpztrfllb, .lro AR se rpeBbrxlaer 100 16.

!,a.ree, s6ilusw MaKCr,rMyMa 6necxa cKopoclb pacurprpeHnn o6paularo-
uleto c,rorr, Haxo.qtlMafl rlo cMeulewuto ttug,ui [peAMaKCHMa"ribHoto C[el{Tpa,
paBHx/racir oKoJro 1300 rnr/cer. BseAeHHe BCex orr,rx qnce"r e (10) 4aer

A4,nin : (1300/61 7)'z (500 - 100) Mo : 1780 Mo.

Ec"ru xe MbI [pHMeM, qro orAerTHrTCr necr, o6paqarcninli cJroit t4

AR: 17016, ro [O,ryyrII4M M11i11 : l47OMO.
!,rx N Her 1934 [pHMeHeHr4e aHa.[ot[qHoto l\,rerola Aaer M111i11 : ZO Mo.

Sal,tetltlt, qro eror N{eroA or,laqaeTca or \Iero,[,a, ocHoBaHHoto ua rpop-
my,te (B) r4 reNr, qro sLecF, Mr,I ucffo,irbgyeM cKopocrb o0, a He cKopocrb
z2 Qorocrpepu.

l,,rn roro .rro6sr cocraBrzrb 60,ree IIoJIHoe rrpeACTaB/'reHrze o Haurux
Ko"ril4 rlecrBeHHbrx pe3yJlbl.arax, coCTaBHM ra6,,ruqy guaqenufi M11i1 J\lrrr
NAql 1918 r NFIer 1934 (cru. ra6,r. 5).

Macca 1310 lYIo 4,rn N Aql 19lB sgnra H3 [oAcqeroB rro ,rraH]rrrM no-
AopoAa, u6o nnusuueM ,qaB/reHrzrr paAr.rauHr.r 3Aecb, [oB].IAr.rMoMy, Mo)i(Ho
itfeHe6peqb, Ilpu oroM soo6u,e c/Te.qyer [oMrrHrbr Lr.to BCe noAo6nue
BblqI'iC/'IeH?1fl 9BJItlloTctI BecbMa HeTorIHbIMI4, TaI{ qTO Ha BCe MaCCbI C/Te-

Ayer cMorperb J'rrzrub r(aK Ha opHeHTHpOBOqHbre. BO,ryee rofo, r.I3-3a BJl4tlHUtl
pagrTliql{blx Qaxropoa He HCl(rroqeHa B03:doxHocrb Ii roto, r{To g.Jrfr

oAHOrl U tOfr )r(e SBeSAbI Maccbr, HaxoAr.rMbre c rroMourbro ltas,,IHqHr,rx
MeroAoB, Motyr pasfluqarbcfl Ha oAr.rrr-ABa flopflAr{a. I-lec,vo.r.pn Ha 3ry
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Ta6nHua 5

Mrnuuarr,urre ,,trraccbru N Aql 1918 u N Her 1984r troJrylrolrubro p&Brruqubruu cuooo6auu

Cnoco6 itl Aql 1918 N Her 1934

Iunoresa 6, cr(opocrr, (loroctpeprr, tpopuy-
ra (B)

Vcropenzl no yMerrbrxeHl{ro cMeureulrfl ncpe,q
Nrar(cHr'ry M oM

ltrnoresa E, cxopocrl o6pautaroulero c,tofl rra
ypoBHe orrleJreHUrr o6o,'rout{lr, rpopuy,,ra (10)

Macca no flo.rro)r(eHr.tro I(pacHoro xpal ,rltnnii
opuor{oBa cnei(rpa

t7t0 M
L̂9

tglo Mo

l7B0 Mo

9t4 M^?(r'

i.6M
t̂.,

Or 7 so 72,44a

JO M
L̂.,

rre'i'oqHocTb, BCf coBoKynHocTb rrlllrBoAHBrur4xcfl Bbllue AaHHbIx (ra6.,r. 3,

ra6,l. 5 [12]) roBopr.rr, r{ar 6yAro, o rolr, qlo Honrte, o6nar,atoque
r-raI46o,'rbIrIeii cser14liocTbro B M14HHMyNre, xapaKTepI43yiorcfl u 6d,rsurunrlt

MACCAMH.

fipexle qeM rtepexoAarb i( Boripocy o rex rpyAuocrflx, Koropbre cBt{-

3aHbI C 60,'lsuruuu MrccaMLr, yKaxelr eu-(e r{a oAHo o6cTofre,IlbcrBo, loBo-

Prulee B [or'rb3y 6o"rysurltx Macc: a HMeHHo, flpu 6onb[]Hx r{accax y HoBbix

3Be3A nerKo yflcHr.rrb rrpoIIcxox{Ier{He r{ ca[roro I]poqecca BCTIbIIIIKLI.

Ha sror flpoqecc Ha.qo cxrolpeTb KaK Ha ecrecrBeHgblfi [,rexaHH3M, rlocpeA-
crBoM Koropo|o 3Be3Aa rlepaoAriqecKfi ocBo6oxAaercf oT qacrH cBoefi

aHoMarTbHo 6onuurorZ rraccbr (re coorBercrBylorqefi ee flpl(ocrlz) Il reNI

caMbrtr 3Bo,[rcurroHHpyer K Hopil,ra/rbHoMy cocroflHHro. Bpeux raKofi 3Bo-

.[rcr(uH Mo)KHO 6UAO 6U OUeHATb, 3Hafl MaCCy Honr,lx, Maccy c6pacr,teae-
Mbrx o60nor{eK H IIpoMeiKyroK Me)r(Ay Bcflbrrrrr(aNrrz. 3Tor npoMex{yroK
[,IO)I(HO B3tITL Ha OCHOBaHLILI 3aMeqaTe,IIbHOlO COOTHOixeHHg B. B. Kyfap-
r{r4 Ha rr fl. n. flapeuaro [27], caasuBaroqero aMnrul'yr,y u repaoA Me]I(Ay
BCrrbIrirKaMr.r Anfl HoBo[o4o6Hux 3Be3A.

$ 6. Paccirorpr.{M Teirepb re rpyArrocrrr, Kolopbre cBflgaHbl c [pr{HflTLI-

en 6o.nrursx Macc ,4,Tr HoBbrx sBe3A. 3rr.rx rpy.lHocrer? B ocHoBHoM ABe.
1) O6cyauu Borrpoc o ro[.{, s raxofi mepe na6.rrcAaelroe rocrosHcrBo

CMEUICHH'T Y I{EKOTOPbIX CIICTCM JII1HI4|4 IIOI,IOUICHH'I B CrICKTPAX HOEHX

oKoJro MaKCr.IMyr\,ra coBNiecrr.iillo c lpeArrono]r{eH?reN,r o 6o,1b[rl4x rvlaccax.

B pr4e c,/ryqaeB Tar(oe flocro.flr]crBo Moxer [or{a3arbcfl rtporuBopeqauHM
6o"rruuran Maccalr. flpn otou, pasyMeercfl, Hac 6o,rrure Bcefo Ao.[]I{HbI
rIHTepecoBa'ro re F-lossre, Maccbl Kofopbrx, cor,lacHo Ha[rr,rM rIo;IcrIeTaM,
oKa3a,rrHCb oco6errHo 6o,rruraun. CroAa, cor/racHo ra6il. 3, c/,reAyer oTHe-

cru NAqi 1918, N Lac 1936 u N Cyg 1920.
O6pai'u.ucn cHaqa"[a r nepnoli sBe3Ae. 3Aecs npaxTlrqecxn rlocrosH-

i'roe crreueurze o6uapy)Kr.r,,r B reqeuue qerbrpex auefi 4u$Sysuo-zcxponoti
crrexrp 3rie3Abr-cflcrei,{a II no Vafiey (rpii@ur Var?sa crr. [7], crp, 152),
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OAsaKo oror c.ruyualt Hac He AoJr)r(eH r4urepecoBarl. fieficrnr.rreJrbHo,
B cryqae p,u$Sysuo-HcKpoBoto ctrexrpa Mbr r4MeeM ,4,eao He c xaxoft.ro
o4noli nu6pourenHorZ o6o"rloqrofi, a c HetrpepbrBHbiM HCrerreHHeM Marepalr

[7, 28, 29]. floerolry ro cMeqeHrro auQ0ysHo-r.rcxpoBoro crrexrpa cyAr.irb
o pea,,rbHbrx ycKopeHusx y r(Br.rxyUefics Marepar.r He/rb3r. Kpoue roro,
KaK [oKa3a/r aBrop [26], yxasaunoe cMerrreHr.re Ao,{xuo coorBercrBoBarb
lonyrxnpuHe rro,Toc r{gJryqenflfl, cBr3aHnbrx c 4rz$Sysno-r{crpoBbrM cneK-
rpou (rar gro r.i sa6arcAaerca a 4er?crnzreauuocrr). llostonry rocroflH-
crBo cMerrlenr{fl y ttwtuilt auSSysuo-HCr(poBoro c[eKTpa osnarraer JrHrrrb

rrocToflHCTBO rxlrpHHbr rlo,Iloc r.i3ryrreHHfl, cBfl3aHHbrx c yKa3aHHbrM cneK-
rpoN{.

Paccnaorpuu c,TeAyrouyrc 3Be3Ay, N Lac 1936. 3aect oco6srrt Hurepec
B AaHHoM oruolreur4u npeAcraB/rfler cr.rcreMa B s o6osHaqeHuH Max "rlaQ-
nuHa [30]. 3ra cucrena 6ui,rya 3aperHCrl.)npoBaHa erqe Ao MilKcuMyMa,
B MorvreHT repBoto ctlexTpocxo[Hqecxoto ua6lio4eHus. B reqeuae AeBfl.r.H
gnert cyuecrBoBaHafl cucreMbr B ee cueuieur.re H3MeHr{/trocb BecbMa c,ra6o.
C 19 lo 21 VI cr<opocrb, coo't'BercrByrou1af cMeu1errfirc cucrel{hr, yMeHb-
rrru/racb c 897 ao B5i r<u/cex. C 21 no 23 VI cropocrb ocraBa,racb rpu-
MepHo nocrogsHofi, rrocJre qeto yBenaqr.rracb BHoBb ao 900 rnrr/cex. r.r r. A.
fiepe4 r.rcqe3HoBeHueM cucreMbr 29 Vl ee cxopocrb paBns"rracb rarxe
900 xulcex.

Ec.tlt cqurarb, rITO C MOMeHTa ua6,uoAeut'tfi, o6narcO, Co3AaBaBuee oTy
cucreMy, HaxoAr.rnocb s6nuar @oroc{epu, r. e. Ha paccrorrrrau or rleHrpa
3Be3Abr, 6.[nsxoM x 300 rg (ra6fi. 3), ro Ha aroM paccroflHr{a lrplz x{acce
M:645.446, Koropylo MbI [OIyr{a,'IH BLI[Ie, yCKOpeHI.Ie CL{JIbI Tfl)I(eCr}I
paBHo 770 xm/cex. sa cyrru,'i' qro HaxoAzrcrr B pe3r(oM [porr.rBopeqHH
c ga6,rrcAenusl,ru! O4riaxo HI{xeC/IeAylou{ue coo6paxeunr rroKasbrBaror,
qro B cnyqae cl4creMbl B uH, noBHAI,IMoMy, HMeJ'IH Ae,To c o6otouroli,
nu6pomeuHofi rzs Hosoft c oqeHb 6o;rtniofi cKopocrbro eu1e B MoMeHr
Bc[brrrrx[r ri yAa,,rr.rBrxelicq x MoMeHry ua6lrc4euufi secllra AaJreKo or
gBe3Abr. 3ru coo6palr{enr4rr raKoBbr:

a) Ec"ria 6u o6.ryaro B uaxo4rznoct e6,'ragu Soroc@epn, r, e. BHyrpr.r
o6paularcqero cJrofl (xarc u BCerAa, BecbMa rrporfl)r(eHHoro), ro ouo ucnbi-
'r'ErBa,{o 6u ropnroxeuue H, B KoHue I(oHuoB, npr.rHrJro 6s cxopocrb no-
c/reAHero (cueqeuae cr4creMbr I). B uo,,lrsy ororo roBopr4r xpaftutr c.ra-
6ocrr cr{creMbl B, uro cBflBar{o, HecoMHeHHo, c ua"ror? uaccori odnaxa B
(upz 6o,rruroii csoeft Macce o6aaro .B nror,ro 6rr ucutrrr,lBa'rb Jrr{rrrb He-
3Har{r.ITe,rrr,Hoe ropuoxienue). c.re40nare,nsuo, o6,raro B t< MoMeHTy Ha-
6,lrc4euafi Aorlr(Ho 6trao uaxoAuTbcrr oue o6paryaou{ero cirofl.

6) B nporuBorroroxuocrb BCeM ocraJ,rbHbrM qerblpeM cucreMaM, rloKa-
3aBrxHM [ocne MaKCHT\{yMa BecbMa 6o"ruuoe yBerarreHue cMeuleuurr, cBs-
3aHHoe, 6es conrseuutl, c !\aBJreHr.reM pa.[HaUHr{, cr{creMa B ue o6napyx{una

* Toquas roMtteHcaqrrfl ?rroreHr.r.H ,qaBr'reHrreM paArrauu]t B Tar(Ex c,,ryqaflx BecbMa
MaJIO BepOflTrIa.

12 mer, I{pn,vcnoli acrpodr,la. o6cepBar., r. tY lT7



Tar{OrO yBe"rr}IqeHl{fl CMeu{enltf. 3rO uOxttO O6lgCgurs eCTeCrBeHHee

BCeto TeM, r{To o6onoqKa B naxog,unacb 3a BCeMII ocTaJIbHLIMI4 o6o.noq-

KaMr{, r(oropble saAepxuBa lrv pa1ra\Hro, a3ryqaeMylo B ynbrpaQuo,Ilere

3BesAofi (oco6euno B [o,]Ioce Lo, cM. uuxe). Tenr caltunt AaB,reHIIe paAua-

ur4 H Ha o6o.rrouxy B 6ano oc.rya6,neuo.

Ec.rn rce oro coorBercTByer 4eI?crnure,rbHocrlz, ro pac.crosHae 01'

3BesAbr Ao o6o.noqxlr MoxHo rpy6o oueHHrb cn€45r161qson o6pasoru. Conep-

rrreHHo oqeBIr.u,Ho, qro He3aBI{cIiMo HI'I or KaKHx rrEnore: (A vtila E) sa-

pO)r(Aerll,te I/taB]tOfi O6O,tOuXl.t, AaBaBIxet? ttOCJIe MaI{CI4MyMa rnasHblii

c[eKTp, cJreAyer oruec'tu LrJrw K o6paqaIouleMy cJrolo, t4'JtH K Soroc$epe
3Be3AbI. BosHuxuoneHae orHocuTe,ilbuo ntaccurgot7 o6o,[o'Iru sa o6paqaro-
rquM cnoeM npeAcraBI.ITr ce6e coBeplxel{Ho HeBoSMo)I(so' Ho pa3 Tat<, To

rJraBHafl o6olo.Ixa ,q,o/IxHa 6u,ua vepe3 Hexoropblft npoueNyrol{ BpeMeHH

floc,rre [orrB,/reHr.rfi rJraBHOrO CIreKTpa AOTHaT], o6o.touxy B N reu caMbIM

yHgqrox(HTr ee. neficrBHTeJIbIIo, c IIoMeHTa [oflBiIeHLIq t/'IaBHoro cner{Tpa

ero cMerqenue 6u.no cyurecrBeHHo 6oarruur{, lIeM cMerreHue cucreuu B.

Taxulr o6pasolr, MoMeHT ucr{e3HoBeHl'ltt ct4creMbl B uoxuo paccMarpHBarb

I(aK N{OMeHT AOtOtlt{H O6.lara B r,rasHoft o6o,roqxofi. C,ue4oaare,ill,Ho, Har{a,{b-

Hoe paccroqHHe Mex{Ay rlanuoil o6o,[o'{Koii u o6,laxou ,B ltoxrso ottpe-

Ae,[Hrb no cJleAyloqefi oqesHlHoft Qopuy.le:
t,

sR= 5|t;,,- osl)dt,

rAe MoMeHT tr:21.0VI ecrs npu6.ruxegHo NIolieHT IIoflB;IeHHfl r/'laBHoro

c[eKrpa - c[IcreMbl IIl ntolteur tz:29.0 VI - uolresr Izcr]e3HoBeHI4fl cI'I-

CTeMbI B. CxopOcrv tU11 Lt oa AJrfl, Bcelo [epl4oAa Molyr 6utrs oUeHeHIJ

no rpa$ary Max ,rla@,ruua [30], Pesylsraru raxoto poAa sEtq]rcreunfi

4a.nn npu6"rr.rxeHHo 8R = 1200 Ro. Atrs roro qro6lt noJlyqllrb paccrorHlle

o6.naxa B or qenrpa 3Be3AbI B MoMeHr tt: 21.0 VI, uyxuo eqe x no,ryueuuoft
Be,[tzqnHe aar 8,Rnps6aBr.rrb paccroaHue rnasHoft o6o.[o'{xu or I],eHrpa 3Be3Abl

B groT MOMeHT. ECAII lrul 6y4ervr np[IAepxaBarbcfl ll]tlore3bl E, To 3To

paccrofiHrze Ao,'Ix(Ho npu6.utxeHno coorBercrBoBarb BHelUHIIM qac'I'flM

o6pau1arcu1ero croq NLac 1936 e MoMeHr MaKCptMyMa. C 4pyrofi cropoHbI,
sueurHaft paAr.Iyc o6paqaroqero c.rlofl y AaHHoI? Floeofi 6tt,tt B I\{oMeHr

MaKcr{MyMa He MeHbIue qenr 500 16. !,eftcrnare./rbuo, B MoMe-HT MaKC}IMyr{a

paAlryc QorocQeprr N Lac 1936 paena,lcs, corJlacHo Haruefi ra6n.3, 276 16.

B ro xe BpeMg, cornacHo ocHoBHbIM BblBor,alr 6oaee panHefi crarbH
aBropa [2], torur,rzna odpauqarctqezo c/Lofl y Honux B MoMer{r MaKCI.IMyNIa

LoJrxHa 6url Aaxe 6orrurefi, qeM paAr.iyc QorocSepn. C.,re4oBareJlbHo,

K Bbrrxeyrasagsorl Be"rIuqEHe a.rrs 8R M[,I Ao.Ii]KHu npu6anurb eule qac,rlo,

He MeHbrrree qeM 500 16. Hali4euHoe rar{HM o6pasou paccroqnae 1700 16
6y4er MuHHMa,rrbHrdM, TaK r{ax c}rcreMa B uor,ra tacqe3Hyrb Aa)r{e eqe
Ao AoroHr{u o6oroqxu B rrasHofi o6o.rio.txoft. I,Icro,,rrsoBaulre Be,luq}IHbI

170016 tptt M^ir:645 Mg laer ycKopeHlle tnfl2l VI nopx4r<a 5.3 ru/cex.
sa cyrxr{, Koropoe yx(e Hn s xoer? Mepe He [poruBopequr Ha6,nrc4eHuqN{!
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OcHosHofi Borrpoc, xoropslfi Bo3HHXaer B cBfl3n c [oc,TeAHr{M pe3ynb-
TaroM, cocroHT B roM, Motro ,au o6,rlaro B,u,ocrHqt K MoMeHTy MaKCHMyNia
cronb 6o,ryr,mofi yAaneHuocru, KaK 170016. O4uaro, lto MHeHu]o aBropa,
3ro Brro,rrHe Bo3Mo)r(HO. !,,rn eroro ueo6xo4uua Haqa/rbHafl cKopocrb Bbr-
,rera o6.naxa B s HecKo,[bxo rhIcffq xu/cer. O rolu, r{To oro BrroJrIIe Ao-
fiycrr.rMo, roBopqr c/TeAyrorr{He coo6paxeHr.rfl.

Bo-nepnux, ! Toft )r(e sBesAbr N Lac 1g3O cxopoct,, coorBercrByro-
x{afl opuoHoBy cleKrpy, r. s. TaKx{e ru6pacuoaHr{ro MarepHH a3 3BesA,br,

AoxoAuna ao 4000 xu/cex. cropocru raKoro nopflAKa ua6rm4a,rucr n
y MHorHx Apyrrx sBe3A. Bo-eropnx, c,ryuart N Her 1934, oaxraqecru
eAZHCTBeHT{Oli Snes4Et, KOTopafl 6untl ,Saxnaqesau AoBo,irL,HO CKOpO I]OCne
csoefi BcrrhrrrrKtl, rrorasbrBaer, qro cr(opocrb ABr{xeHHfl y nsr6pacuaaeivloii
Marepr4H lrolKer y6r,rnarr or BctrElrxr(H Ao MaKCHMyMa B HeCr(O,rrbKO pa3, a
ecJrr{ r4Merb B Br.rAy BecbMa npangono4o6uyrc sKcrpanonflrlrarc Eeepa [31],ro ,q,ar{e, BoBMo}KHo, s 10 pas. B ro xre BpeMfl, ecJrH 6n NHer l9B4
6u,ra orxpbrra Bcero sa 3-4 AHfl ,Eo MaKCtrMyMa, ro y ua6trc4are,reli
co3,qaJrocb 6sr nreqar,renue (xax 3To ,\{orno HMerb Mecro u Anq N Lac 1g36),
rrro cKopocrb pacu[peHHrr Ma,rra (noprAxa lB0 xrv/cex.) rz rpaKrHqecKH
nocroqHua !

IleperT4enr rerepb r NCyg 1920, 3aeca sav.1otautvit LrHrepec npeA-
craB,lrser r,rasHHrl cfler(rp 3BesAbr-cHcrelvra II no Eo,r,qyr.ruy [32] . fIoqrH
Bce ocTa/lbHb]e cucTeMsI c 66,rluul[t cMeIrleHI{eM, qeM CHCT€Ma II, coor-
BCTCTBYIOT, 6CS COMHEHHfl, BTOPI,II{HI,IM O6O,rO'IrANr, 6O,ICC YAAJICHHI,IM
or 3Be3Abr, qeM r"rraBHafl. B nporuruoM c,rlyqae, r{aK [oKa3brBaror tIoA-
clleThr, ocHoBaHHbIe Ha ripr.IBr,Ix c(opocreri, eropi.iuuHe o6oao.{xr4 AoJrxHbr
6ntmt 6H secbMa cxopo nocJle MaKcr{Myua AorHarb rnaBHyro o6oaoqxy
(HaH6o,ree Maccr.rBHyro) N earopuosprrbcrr ero. Sroro }I{e He na6,rrcAanocr,.
Brronr{e BosMoxHo, rrro 66nswas qacrb yKasaHHhrx BTopHr{Hr,rx cHCTeM
coorBercrByer, raH )I{e KaK pr clrcreMa B y NLac 1936, rasoBbrM KoH"
ACHCAIIAflM, NU6POUTCLIFIbIM 143 3BC3I.II CIIIC B MOMCHT BCTIbIIIIKI.I. BCC ErO
o3Haqaer, qro yAareHHocrb srHx r{oHAeHCarrHr? or saes4br IIocJle MaKC]r-
nyua 6o.rrifle, qeM yAaJreHHocrb r"rlaeuoil o6o.noqxr. Iloeroruy, Aeftcrsu-
reJlb lr o, Nr bt r\,ro)r(eM o rparll{lltr rb c g r,{asuofi o 6o,ro.Irort. r ;i

I{o,re6asus cMerqeHilfl y r,ranuori cacreMbr N cyg 1g20 cpasy ir(e [ocJre
MAI(CI,IMYMA ,i, 6bUTLl OTHOCI{TCJIbHO HEBCJIKKI,I. CXOPOCTS NO BOAOPOAHbII,I
Jrurrr4rrM I,l,n 24, 25 u 26VIII cocraBas./ra coorBercrBeHHo Tl8, T2g u
734 t<w/cet<., rro JrrlHHrM Mera./r,1ros-736, Ogg, 707 ru/cer<.

lloc"rye 26VIII cMeuleHr{e BecbMa MeA.rreHHo Bo3pacraJro, o6napyxaoax
ge6o,rrruue xo,re6anus. Boepacrauue cMerrreHxst 6amo 3Aecb, 6es colrHe-
HHtl, CBflSaHO b,IrH C AaB,lIeHr.IeM paAtrarIHlr, rllrll c (KopnycKy/rflpHbJM

AAB./ICHHE}I), BC,IICACTBHC TOfO, qTO HA T,ITABHYIO O6O.IOVTY HAJIETAIOT
rracruubr, o6pasyrcque au$0ysHo-rlcnponort rr opHoHoB clexrpb[ (w, [221
crp.2B0).

'k Maxclrnayr,r npurxeJrcr Ha xoHeu ntrq 23 VIII.
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Paaayc {otocQepu NCyg 1920 s rioMeHr MaKCLIMy}ra cocraB,rrrrrr,

cornacHo ra6n. 3 uacrosi[efi crarblz, 230 16. Ec,rut, KaK 06r,ruuo, yr,Bor]Tb

aror paAr.ryc A/rfl roryrreunfl paAlIyca o6paqaroqero cnofl [2], ro ronyquM
flpr.rMepHo 50016. fipuullmaa, corJlacHo roft xe ra6naqe, Hro M^i,r:257Mg,
uafi4eu, .{ro g6llHstl ]lraKcHr\ryMa ycKopeuHe cHJrbI Tff)I{ecrl4 cocraBr'rr/ro

oro/ro 24 xm/cet<, sa cyrxH.
Conepureuno orreBHAHo, r{To ara Be.[]iqr.IHa nporuBopeqHT BbItueyKa-

3aHHbIM AaHHbINI O CIIeII{eHEH r,rlaBHO|O C[eI(Tpa nOC"rIe ]vlaKCI{i\'lyn{0.

OAsaxo, r(ar( Ir B cryqae NLac 1936, 3Aecb He ucxnloqalorcfi a ,qpyrue
Bo3MolKHocru. Bo-nepBblx, B cBsBH c yrasaHaflrru Eo,rgyuua [32]. clletrle-
uue rauaii, B cn/ry ecpQexroa 6,reu4uponaHlifl, r{pe3Bu,rariHo 4zQQysnoro
xapaxTepa caMHX nunui4 y Aansori 3Be3Abr H r.A., onpeAenqrocu soo6ure
c AoBo.[bHo se6o,lrrlrori ToqHocrblo, Il noororvry Bo3Mox{}rril 66,ururHe
ll3MerreHr.rg cMeqeHlrs, qeM aro uarlAeno Eoa4yuuorrl. Bo-sropux, HalILi
acxoAHEre AaHHr,re A,/lfl orrpeAe,'ieHLrs ycKopeHufl lioryr 6urs raK)r(e
ourl,t6o.{i{btrdr,r, !,eiicrnareJlbHo, }rbi y)Ite yxa3brBaJ'rH, rrro Maccbr, flonyqeH-
Hue e ra6r. 3, o6peueHenu 6o.nruralru ouru6xanru, !,a,ree, H paAnyc
r,ragHorl o6oro.rxu B MoMeHT Mar(clrMylla x{o)fier 6utrr, 6o,rrslIJI-IM, qgv v"
irpaHsr'rri (500 16). B caMoM AeJre, o6pau1arou,1i.ut c,roii Hosopi 3Be3Abr

corJracHo [31] u [2] uoxer B rlroMeHr MaKCIiMyMa B rpu H,qa]r(e B qerrrlpe

pa3a tlpeBocxoAarb paAr.ryc QorocSepu. Bossnrelr, Hanpu]\{ep, raKl4e IaI{HLIe.
!,.m nnaccr,r NCyg1920 npurueitr MxI47MO, r. e. Be/rHqI{Hy, oxoropofi
r{L,r y)Ke roBopuJrr.r H Koropafl [oryrreHa aBropoM e 6ofiee pauuer2 pa6ore

1221. ftna paccroeHlrff or rleHrpa 3Be3Abr 4o r.ranHofi o6o.ro.]xn 25 VIII
)ibtr [pHMei\{ BenIzqLIHy 700 rg, rITO HuKaK He qB"[seTcfl [peyBenI{rIeHHeLI,
u6o or 24Vlll Ao 25 VIII rnaBHar o6o,roqxa npou/ra rryrb npl{Mepuo
n 100 16. Macca 141M6 H paAuyc 700 16 garcr ycropeHue, MeHbIIree
7 xwf ceu. 3a cyr(H, qro yxe He rrporuBopequr sa6,rrcAenunu. I-lpH orou
He cneAyer sa6Hsarr o BogMolr(Holt xoureHcatt,trH TaroTeHHs AaB,rreHr.reu
paAHarrr.rH, xorg, KoHeqHo, e o6u,erw cJtyttde raKafl KoM[eHcarlug Ma"[o
BeposrHa.

Cyruuupyr BCe Bbrrrrefi3,rrolr(eHHoe B orHorrreur.ru NAql 1918, N Lac 1936

u NCyg1920, uur Mo)r{eM yrBep)r{Aarb qro xorfl Hexoropbre cyuecrBylo-
Iqlre AaHHbre (oco6enuo r,Jrtr N Lac 1936) tto rocroflFlcrBy cr\{eu.eHllfl
[r flpornBoper{ar, Ha neperrii Bgr./rrrA, 6o.ryturulr NraccaM, Ter{ He ivreuee

Bo3Hnr(alou{He flpu oroM rpyAHocrrz Moryr 6r,irr rax H,rra Hnaqe npeoAo-
J'reHbI. oAuonpeueuHo cneAyer 3aMerHTb, rrro rrocrof r-rcrBo cueulenuft
qBrfiercff BecbMa cepbe3HbrM KpETepHeM B Borrpoce o Maccax HoBbrx

3Be3A. fieltrcrnure,rrHo, KaK Mbr yx(e yKa3brBa,rrH, ToirHarl HoMrreucaqr.rfl
'I'rroreHLrs AaBJieHr.reM paLHarIflr.r s o6ueM cryqae NraJIo BepofirHa.

rlaue Bceto r,rasHr,lfi crreKTp,a raKx(e BTopHqHbre ch creMbr o6napyxasarcr
fiocne tvraKCHMyivra lro.{o}r(r]Te,rbHoe ycKopeuue. 34ecl, Kar( yxe orMeqa/rocb
aBropoM 1221, yBerTrzr{eHr.re cMeru,eHns lroxer 6utt cBflgauo c ,u,ByMfl
ipaxropann: a) c AaB,ireHHeM paLsarIHr{ Lt, B r{acrHocrrl, c ytbrpaSlro,,re-
xoBbrM ce,rreKTHBHbrM AaBJIeHr.reM pltAlraurru s Jruuuvt Lo, paccMorpeHHbrM
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aBropoM B ero Apyrofi pa6ore [28]; 6) or{o Moxer 6nrt raxxe cBff3aHo
H c reM, uro 6ucrpue aroMbr, o6pasyroqne au$QysHo-Ncr<poaori H opuoHoB
crreKrpbr, ,qoronflror AaHHyro ycxopfleMyro o6onoqKy n He[pephrBuo [epe-
4arcr eii qacrb cBoero uMrrynr,ca.

Haroseq, rtepeA MaKcr.rMyMoM yBenilqeHrze cMexder{Hr y [peAMaKCr4-
MaJrbHoro crreKTpa Moxer 6urr csssano He To,rrbxo c AaBJIeHr.reM paAuaqufi,
Ho r.{ c o6uqusr,r,r tpaAr.reuroM ra3oBoro AaB/reHufl Bnyrpr.r pacuupflrorqeto-
ca o6paqarcuero c"rrofl.

2) fleperl4eu rerepb K cneAyroulefi H rrltr{roM ocHosuofi rpyAHocrrd.
tr4sgecrHo, r{To qepe3 HecKo,rIL,Ko JIeT noci'Ie BcltbrixKI,I crreKTp rIoBhIx
3Be3A OKasbrBaercrr cocraBHbru. Bo-uepnbrx, oH o6yc.noe.reu roft lrarepueii,
KOrOpafl 6rrna nu6po[reHa eu]e flpa Bc[brruKe 3BeSAbI H Koropafl qacro
na6.rrcAaercfl B BuAe cQepnuecxofi ryMaHHocru, orpyxarculeli Honyro.
Bo-sropr,rx, on o6yc,nonJreFr H catror? r{eHrpanbHort ssesAori. OrorlrocneA
uzrl crex'r'p rax xe, KaK rr crreKTp, cogAaBaetruft ,lyuaHHocft,ro, coAepxnT'
gpKae [o,rrocbl r43ryr{eHHq BoAopoAa r{ te./r}rg, xoTg B IIenoM pflAe cnyqaeB
oH or(a3brBaercrr BoBCe HerrpepbrBrlbrM? T. e. JTHUeHHbTM KaKrzx 6u 'ro gu
6n.ryo no.roc r.ro,ry.1gs6ff rI ttot,[ouleunr [331.

flpacyrcrerze B cneKrpe cauofi sBe3Abr flpxux [o/Ioc * ronopar c Heeo-
MrreHHocrL,ro o ron4, rrro HS 3Be3Abr npotrcxoAr.rt rtr6pacuBat{ue MarepaH.
rlpn erolr Bogr\roxnbr ABa cnyr{afl:

a) Bnra4y 6o,rtruoro ycxopeHr.rfl cr.r,/rbr rfl)r(ecrr.r Ha rroBepxnocrr.i
6sleuer2 Honor? (ctr. nu:ire) Marepr4fl r.i3 gBe3Abr oroHrrareflr,Ho He lblJxe-
maeffL. florr4al [oBepxHocrb noc,,reAHer?, uarepua BoBBpzluaerc, BcKope
Ha3aA K 3BesAe. B erort cnyqae o6o.nouxa, a xoropofi co3Aarorcfl rlo,trocbl
w3JIy'-IeHVtl, fl B,rr.rreTcfl oTHo cr.rTelbr{ o He n po.rsxe n gofi .

6) flpaxrauecxN BCfl eu6pacsrnaeuax Marepafl [oKr.rAaer BBe3A]/
ruaocez)a. B erou c,Tyqae ror ,,o{lQemaairuu" ypoBeHr,, K Koropol,,ry
C,re45rg1 B OCr-rOBr{OM OTrreCrH SHepthro, coA,ep)xaqyrocfl BHyrpH fpr(}rx
lro,roc, r,{o)r{er 6rrru pacuorox(eH Becb}{a Aa,lrer(o or 3Be3Abr.

Paccmorpulr cnarra/'ra nepnuii c,ryuar1. Ou ecrpeuaercq co c.te4yrcqeii
rpyAlrocl'blo: a ur{euHo, rrpr4 HaJLV-uilv nenpornxennoii aruoc@epr,r nl,t
AoJI)I{HsI 6una 6r,r ua6.nrcAars [oJrocbr r4g,rryrreHrlrr cMeuleHHbrMri K r(pacHor\{y
r{oHrly cler{rpa (rpasu'r.aqaoHr-roe cueuleuue).

O6paruucn K r(ouxperr-rol{5r spy*r"py. I4uea B BrrAy ca[ryro 6o,rturyrc
xraccy us HafiAeuHbtx HaMr4, [oACriLITaex{ BoBMo)r(Hoe cMeu],eFILIe [o./Ioc B

cnerrpe NAql 19i8.
Cor,racuo reopfilt 3ftururei.isa, Kpacuoe cMerrleHr.ie Mo)r(er 6srrr, olpe-

r,eneHo c Aocrarorisoii To,rnocrbro iro @opuyne

(t2'i, GALL,u: _ -cr'

* B Aa,rlueiiruetr
Honoii lpnr.re no/,'rocbr

usI 6ygelr roBopurb ro"rrbr(o o rex cnyqaqx, Noua B cnexrpe 6nsirreri
}IMEIOTC'I.
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HJIK''IIIICJIEHHO, ECJII{ At; nupasurt e xu/cer.,

40:0.63 h ? ,

[pEqeM r coorBercrByer ypoBHIo, c Koropolo npHxoAkr
H I4C.

floAcquraeu BHaqane paAI.Iyc Qoroc@epn y N Aql 1918 Arrfl roto
riepHoAa, r{otAa 38e3Aa Bo3Bparl.r,racr, x csoeli uperxHeri flpKocrI.I 14 KolAa
r{a( pag ua6.nm4amcrl yKa3aHHhIe [orTocbi Hsnyr{eHa.fi.

B sacrogulee BpeMrI cpeAHEfl BL{syaJIbHa, flpxocrb 3Be3r,bl cocraBnfler
oxono 103. 5. 3ro, upu roM xe paccrosHuu Ao sBe3AbI D : 430 rapcex,
r{oropoe 6n,no [o,,ryrreHo Eaaae [19] u HCIIoJIb3oBa,rlocb Ha]II'I paHee Bo

Bcex [oAcrrerax (clr., HalrpI.IMep, [2 1]), Aaer A,'Is a6co,rrcrsofi ntsya.tr-
Horl eerraqxHbr sBe3Abr sHarIeHI.Ie 2'".35.

Tar xax ltpIz laHrepecyrcqrx Hac re]ireparypax rpopny"ua (5) an,rnelca
HerovHoft, MEI HctIoJIbsyeM Soplry.,ry, Aaloqyrc paAayc rp to 6o,roiuet-
prauecxofi ,pKocrr4 3Be3AbI LI ee rexlreparype [34]:

lg r p : - 0.2 M6on -- 2 19 T, + B'53,

(13)

r{ HaM a3,Iyqe-

( 14)

Bce cyurecrBylouue B Hacrosuee BpeMfl A,aHHbIe roBopsr B tlo./Ibsy roto,
qro reMreparypa Hoestx MexAy BctIbIUKaMI4 He 6o,rrure 50 000". 3ro
3HarreHrie Mbr H rzc[o/rbgyeM. n ns T, : 50 000" 6o,nor'rerpuqecKatl [ofipaBxa
cocraBJlser no flafixy -4*.7, Bce sro BNIecre Aaer M6or:-l*.75 u

rp:0.3ro.
3ro sHa.reHlre, a raKlKe SHartellHe Ma;s:1500 M6, [o,[yqeHHoe HaMll

e naparpaQe 4,4aIor no Sopnry.rre (13) r<pacroe cr{e111eHge Az:3150 ru/cer<.!
B ro xe BpeMfl TaKHe L'u IIoJiHocrblo nportlBopeqar ua6,tro4euarlr,
r(orophre soo6u{e He yxa3blBaror HH Ha Kal{oe cyu,ecrBeHHoe cMelqeHae

[33, 35]. IIpu aroM, cor.racro (i3), yBerur{eHlle a$Seuruenoro paAlryca

/p ,q,&}(e n l0 pas Hlrqero He Aacr, raK KaK B SrOM cilyqae ntu 6yAerrt

HMerb Ao : 315 xu/cex., r{ro raxx{e rporr.rBopequr na6nroAegasM. Taxaiu
o6pasou, ecJrr,r zMerb B BI.rAy 6o.tturue Maccbl HoBElx 3Be3A, ro nepnut?
r.r3 paccMorpeHHbrx cnyqaeB ML,I LO,TIrHU 6U,Un 6U Or6pOCZTb, ec/'llz He

ycoMHrrbcs B crpaBeAnllBocru Qopuy.rru (72), wa uero, noo6ure roBops,
B Hacroflxlee Bpelrfl [IMeIorcrI HeKoropble ocuonauzr [40].

O6paruucr rerrepb Ko BropoMy cnyqarc. 3,u,ecs MarepI'tfl noxar,aer
sBe3Ay HaBcerAa, rax rlro e@Qexrznnrtti paALIyc H3,IIyrIeHIzfl B rlonocax
r{oxer 6ttra crcotto yeodruo 6ott.ttttua. O4uaxo sAecb MbI Hara,lII(HBaeMCfl

Ha cne,qyrcrrdyro rpyAHocrb. fIoAc.IH raeM ycxopeHHe cl'1/IbI Tfl)Kecrl'I Ha

roBepxHocra NAql 1918 npu M:1500Mo H roM )Ke rp:0.3ro. Ono
6yae, paBHo

j :2.74' lon +ryS x 4,6' 1os ot/cex 2.
(u.r) "

C.neAonare.rbHo /)go. [a,ree, npH orI.Ix xe yc/IoBIzflx, Ha ypoBHe

@orocQepu napa6oluuecxar cropocrb cor,rlacHo (6) 6yaer paBHa
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,o-x43700 xu/cex.l Sror pesynbrar cpa3y )r(e roBopl{r r{aM oroM, rrro
HH o KaKoM BspbrBHoil{ MexaHr.r3Me sAecb He Moxer 6rtrr, u peuu. B caMoM

Aeilte, tzs ua6nrcAesufi cne4yer, rrro rrlrpnHa nonoc HgnyqeHufl B cfiexTpax
Heroropbrx 6usulux Hoeux sB,rrfleTcr Becbrra He6orbr[ofi. Tax, Harrpa]vrep,

Mar .IIaS,rwu |7) yxasbrBaer, qro y N Aql 1918 uupuHa norroc B crerrpe
BBe3Abr, npuureArrrefi Sat<rauecru K Hop[,la.rrbHoMy cocroflHrlrc, paBHa

rpulrepuo 6 A, qro coorBercrByer cKopocra Hcreqeur.rff 200 xnl/cex. Ho
rorAa e sLIcuiefi crelteHIl Tpy,(Ho oll{Hr,arb, ttro rlpu napa6olzuecrcoii
cKopocrr{ s 43 700 xu/cex. nspsrnxoft MexaFrH3M 6y4er AaBarb BCerAa

cro/rb Mairyro Kor{eqHyro cropocrb r-rcreqenafl (oxo,,ro 200 xu/cex.). I-lpu
raxoli 6o,rruroii napa6orauecxofi cKopocrr ttpeACraB,risercff topa3lo
5o,ree BepoflTrlbrM, qro Marepr.Is lznrr BoBCe ue 6y*1er noKIIAarb sBe3Ay,
LrJrH )r(e oKoHqare"rrbHag cKopocrb x,rarepHE 6y4er cocraB,rrsrb MHorue
Tbrcrrq[ Kr{"'roMerpoB B cer(yH.4,y. * Eonee roro, n c r]]usuuecxor? Toqr{lr
speHr.rq cyqecrBoBarrHe rroA [oBepxHocrbro 3BesAbr r(aKoto-ro BSpbrBHoro

MexaHr{3Ma, Aaroridero cxopocrH Bbllrera, 6d,rsurue 43700 xu/cex., upeA,-
craB,rrrrercrr coBeprxer{Ho HeloHrrrHsrla. XHMr,t,{ecKHe peaKrrria Aaror cKopocrr.r
nopaAKa HecKoJrbKHx KHnoMerpoB B ceKyHAy, a B3pi,rBbr BHyTpr.raToMHoro

xapar{repa Ao"[)r(Hbr 6trrs JroKaJrugoBaHbr B HeApax 3BesAr,r. B cBrl3rl
c orHM espr,reuoft Nrexaur{gM 4o,rlxeu 6urn o16pouren 4axe r.r B ToM
cJryqae, ec.rn 6ur Maccbr HoBbrx 3Be3A 6u.uu noprAKa Maccbr Co,rsqa.

BTopulr Saxropol.r, roropsrr?, I{a3a,rrocb, l.ror 6nr lrpHBoAr.rrb x nn6pocy
Marepr.rH l,Is 6rrnuux HoBrJx 3Be3A, cJreAyer nocraBr4Tb AaBneHHe paArza-

t\p1t4. OAuaxo r.r sAecb Bo3HaKaror vpesnuuarlHo cepbe3Hr,re rpyAHocrr.r.
Ma.nocrs paAr.ryca y 6sreurax Hoebrx (uanpnrrrep, 0.02-0.03 16 y N Her
1934) rplrBoArzr K roMy, qro Aaxe upr.r Maccax Hoerrx nopsLxa Mg
AaB/IeHLIe pa,q,HarIlrn Ha aroMbr H n He topa3Ao MeHbrrre, rreM cv.lra
TflroreHrzrl. Taxntr o6pasovr, npo6.rleua nu6pacuaaHHq Marepapr tts 6brsruux
Hoesrx noA Leiicrs[eM LaB,[eHr.rq paArzal(r.ru vtr*t Bc.rreAcrBr4e Aeftcreus
clr/,r B3pr,rBHoto xapaKTepa BcTperlaeTcrr c cepbesHbrMn rpyAHocTfiMr,r ,q,ax(e
?r B ToM cnyqae, ecnr.r MaccE{ Hoebrx [oprrAxa M6.'r"* Cne4onare.rr,Ho, MbI

tsbrHy)r(AeHbr o6parzrtcn tr paccMorpeHr.rro Apyrux cu/r, Motyx{ux [pr.rBo-

Alzrb r{ nu6pacuna}rprro Marep?r[. K eronry )r(e Hac [pHBoA]rr u rde.uurl
ptA Apyrnx cparron. Tax, narpurrrep, na6.rrroAeHu;r ['28,26) roBopsr o roM,
qro oproHoB c[eKrp HoBbrx 3BesA (u n useecruofi nrepe 4raQQysuo-r{cKpo-
noi-i) ecm pe3ynbrar nu6pacursanhs Marepurz H3,qoBo,lrbuo r.ny6orolx qacreri
sBe3Abr, rrpuqeM AaBJreHr.re paAHa[HH 3Aecb He Htpaer Huxarcort po,,ra (a reu
5o,ree xuMr.rqecKr.re LrJrw flAepHbre BBpr,rBHbre npoqeccri). Haxoseq, HMeercfl
qe,ruft psA flexynspHbrx gBe3A, Harrpr.rMep, gBe3Ar,r runa SS Cyg, Z And,
TTau, Be-seesAsr c rrpKHMH JIHHVnIMLT w r. A. Bo scex paccMorpeHHbrx
cnyrlaflx BBeAeHr{e AaBJreHHff paAaarlr4a E B3pbrBHbrx sn,ueHuri 4,rx o6rac-
HeHHrr npoqeccoB prcTerreHr.rs rrHqeto r{e AaeT.

* Sruu 3aiileqaHr.reM
*,' 3ro yrBepx([eHHe

CbIB A IOTC.g OKOIIq ATEJ'IbHO

arrop o6asau B. A. Aiu6aprlyMraHy.
orHocllrcfl Tar()r(e r r( ToMy c/ryqap, xorAa H n He lre nu6pa'
u3 38e3,llbr (crrr. nurue).
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Taruu o6pasou, MN ,q,oJI)I(Hu o6paraucr I{ orblcKartu}o coBeplxeHHo

HoBoro MexaHH3Ma ItcreqeHI.Is lvrarepHI.I. tlpra 3'toM paccMarpLlBaevuli

MexaHr{3M Ao/rxeH yAoB/ierBopsrb AByM cneAyloullIM rpe6onauiznu: a) oror
MexaHH3M AOnXeH HMeTb CBOIO aCrpoHoMHrIecKyIo aHa,'IolHIo; B npo'
Tr.rBHoM cfiyqae oH 6yaer Hoclt rb cntrIIIKoM ruroreruqecxufi xapaK-

rep; 6) cr.t,rlhr, A,eficrsymu1He B 3To[{ MexaHIz3Me, Ao/'IN{Hbl 6tltr HseecruH

HaM HS @uauru. 4,,1fl BBeAeHHfl cIL'I HeH3Becrgoro flponcxoxAeH]Ifl Her

B Hacroflu{ee BpeMfl IIEI(aKI'Ix ocHosaHHIA.

V.Igtrsaq orLI uau6o.nee ecrecrBenHbte rpe6onauur, MbI IINieeM BCe

OCHOBaHHfl OTO)I(ASCTBHTb HHTepecyrculutl naC NIexaHI43ilI nu6paCUnaHila

Marepuu C MexaHI{snOtt srt6paCbIBaHufl 3py[rHBHb]x npory6epaHIIeB H3

Co.ruua. fieftcrnnre,ruHo, B Hacroslqee Bpexis cAenanocb coBepueHHo

OqgB[AHbIM, rITO LaB,IeHHe paAIraqI4H B BonpOCe o nu6pacttBaHHl npo-

ry6epanqen He Ilrpaer suraroii po/II4 (cu.[36], crp. 574-576).3ro
OTHOCTzTCfi H K opynTIIBHbIM npory6epauqalt, KOropble nrt6pacstearcrcn

O6r,lqUO ug O6,taCreft COAUeqHOI? nOeepxuOCTH, He OTlleqeHHbIx HHKaKI4NII'I

O6paSOrauxnlin. -[.a.nee, COBepIUeHHO OqeBI.IAHO, q']'o u qucro B3pbIBHbIe

Clr,rrbr 3AeCb He IltpaIOT UxXaxOfi pOJIlI, fi6O AellxeHlle SpynTHBHbIx [pO-

ry6epanUen [pOHCxOALir O6u qnO C yBeni{tllaBarculelics CKopocrblo. IIpan4a'
epyrrr.rBr{r,re npory6epaHIIbI rOt<rlaIor (oxouuare,tluo) co,tnue oqeHb

pen11o. OAuaxO gro IIO3MO)I(HOe BOspa)I(eHHe HI.{ B KOeM Cnyqae He

rrBJIfieTCf lrpLIHIII{IIHa,ILHL,Itvl. COnepueuHo or{eBL]AHO, qTO B AaHllon'I CJtytl6g

per{b HAeT ,,ILIIIIb O TOIU, qTO, C KOJLLLL?CIILBeT*tOtl TOTIKI{ 3peHXff, CI{/lbI,

rrpr.rBoArrrque r au6pacbrBaHHro opyrrrrlBHblx rtpory6epauIIeB II3 CoJIHIra,

HeAOCTaTOqHO BSJIHKI Ar,Ifl tIX O(OHr{aTelbHOrO nU6pOCa. I{pOlte rOrO,

c/reAyer I{N'Ierb B BI'iAy, r{To H 3.[ecb cl{Opocrb 3py[TI4BHbIX npo',l'y6epari-

rIeB r.iHOtAa 6rreaer 6nusrori r< napa6o,,ruqecrorl ct<opocTlr (cu. [36] ,

crp. 570).
Bonpoc o cH,/rax, IIpr.rBoArrulr4x x nu6pacHBaHr.rro SpynrHBHbIx npoT)/-

6epauqea H soo6ue npory6epau(eB, rrpeAcraB.rlflercfl B Hacrotlu,ee Bpe-

t\rri He CoBCei\{ fcHEIM. OAnaro ue upta6eratl K BBeAeIIfiIo CIIJI HeflsBecr-

tr9t9 npO[CxO]I(AeHLlff LI I{Mef B BHAy O6ttr.rie TeHAeHqIlli COrperteunoii

SuaZXa COJIHeqHOft O6O,IIOLIKH, IlbI I4IIeeM BCe OCHOBaHHTI Cql4Tilrb, LITO

3ro cH;rbr 3,,rerirpoMarglrrgOto 11poHCxo)r{Aenua (cur. [36], crp. 575-576)"

IIpU erOr,,a A.ta su6paCbIBaIll.ItI ra:OnOfi MaCCbi AO,'Ix(Hbi 6Strb srtnO,/IHeHbI

C,,ieg,yrotque yCnoBLIff: 1) fasonatl MaCCa AO,'I)I(Ha 6rt1r 3apfl]I(erIa, T. e"

sHyTpI4 Hee AO,I)I(HO 6ulrl npeO6,ta4anlze SaprxeHHbIx LIaCTI4q I(aI{OI'O-

,(116o enara. 2) l{O,,rx<HO L]Merbctl 3r'IeIirpHLIeCKoe nO.IIe A,Ifl Coo6xleHI'Iti

e.lol.i lracce seo6xOAlll,toii clcopocru. Taxnlt O6pasolt, BCa pagcllarpaBae-

nran npo6neMa cBo,u,rlTcri K u3yqeHr.rro rex C,,IyqaeB, KorAa o6a yKa:JaH-

Hbrx yc,,roBHfl i\iotyT 6Hrr, ssruo,,IHeHr.,r. conepurenno oqeBHAHO, qTO A/If
pea.rrH3arluH erux yc,roaarZ neo6xoAr.rutt Aocraror{Ho ItFITeIIcI4BI{bIe ABfi-

111egqfl HOHLI3OBaHFIIIx laSOBbIX l\iacc. O l6lt, LIrO B OTOM C,lyuae 6y'

AyT CO3AaBaTE,Cf O6a,eltHble 3apflAbl, pOBOplzT IIpHMep saruefi SeltuOri

aruocoepsl, t.(e BocxoAfrrure H HHCXOAflTU4e BO3AyIxHbJe rol(H [pIrBoAflT
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K pa3Ae,/reHaro 3apflAoB H, TeM catvlhlM, K rpo3oBHM gB,'IeHI4flM. * (B craslr
c 3rr.rM HHTepecHo orMerrrrb, uro Eproc [37] uaxoll.tr pflA asa,rorafi ltex-
ay npory6epauIraMH H rpo3oBbIMLI flBJIeHHsMH I{a 3euae.) IIpu sroM

[osBJlflroxtl{ecfl o6relrnrte BaprAbI ASJI)I(I'IsI 6r,trl relt 6o,turue, r{eM HH-

reHcHBHee HeperyngpHbte ABr{)I(eHI4fl Ia3OBblX MaCC H qeNI CH/IbHee HoHII-

3oBaHa ra3oBas cpeAa. B csqsu c STHM

coBeprrreHHo olIeBI{A,Ho, IITo B C,',Iyqae

HOBbIX I{ [eKynflpHblx 3Be3A, r. e. 3Be3A'

cBf3aHHbIX C Kar{r{M-TO BI{AONI MeXaHI'Iqe-

cxoii n paguarunnofi neycmoiiuuEocttLLL,

ABLI)I(eHlIfl ra3oBbIx Macc ** ,4o,tixur,l 6uru
oco6eugo HHTeHCHBHbTMI{, a cne.4oBarenb-
uo, 6y4y'r Hcr.[]oquTe.rilHo e@@eKrI4BHbIMK

H flpoueccst o6pasonauur (r. e. pas4e,re-

nlrr) sapn4os. t{ro xe (acaercn o6paso-
BaHHfl onexTpr{qecKHx ro,leii, ueo6xo4ll-
MbIx A,rrs coo6qenns 3apfl)(eHlrbIM laSo-
BbrM Maccar\{ cooTBeTCrByroulHx cKopo-
creri, ro 3Aecb rrMeercfl ptIA Bo3MoxHo-
creil. Bo-nepBbrx, orl.{ [o,'Ifl Motyr co3Aa-
Barbcrr B pe3yJrLTare pasAeneHr.rfl 3apflLoB,
T. e. HOCTZTs rtI{CTO e,Iet{',l'poclaru'{ecKaii
xapaKrep. Bo-sropsrx, o.Ilerrpl{qecrlle no-
,rrfl Mory'r' o61:asonnearr,ca B pe3ynbrare

AsaNeHari IroHI{3oBaI{HLIx ta3oBbIx Macc.

[{anprxenuocrb orux no,teii ltoxer 6urt
ycu"rreHa B ToM cJIyqae, ecflI.I HoBbIe 3Be3'

r,id o6laAaror o6u{urt r{arHIzrHbINI IioneM

V,tllt .rIOKa,llL,HbIMH MillHIiTHbiIIII IIOJIflMH

(i<ax n co/rHerrHbrx nrrnax). I3ce elo, ec,'ltl

ocHotsr,r BaIbcfl ' Ha aHa,,Iotlill c co.rine.IHoii

o6o,roqr<ori, B BbrCureli creneHli Bepoflruo.
B Ka.recrse oAHoro H3 tIpLIMepoB p[t3-

Ae,TeHL{fl 3apfl AoB }lLI [plIBO"lIHI\'I C"Ile7]]lo-

nluii r'rexauusrr ($ur. 3). Bosulaxaruulie
B6,ruer.r 4nyx o6,racrefi A vt E o,ilexrplr-
qecxue no,rr Er)0 u Er1.O orBoAlr g.iIeI{rpoIIbI us orux o6,racrefi
B CTOpOHy. B CSTISA C 3rI.IM B MOMeHT t, WtS IIOJIyLIae['I O,llHoHr',IeHHO

3apfl]i(eHHbre o6,rara A lr 6, uro fi IpLIBoAIIT I{ esi6pocy o6tara A.
I{omneucaI1us norepfiHHoro Bapfir,a Mo)I(er B[oc,TeAC1'BI{Iz coBeplxHrbctI
.rrro6unr nyreNr. BoeMortHsr r.{ MHorr.Ie Apyrue ivIexaHu3NItI eu6pacusanilx

* Flanovuum, qro lrprr rpo3oBbrx rBJleHHflx na6lroAaercn pa3ltocrb Ilorettuua,'toB,

lioxo,riflqas ,qo 100 rvruJrirr.rouoB BoJIbr.

't* B HeycrofiqnsLrx 06,rlacrflx! r.qe-ro roA noBepxuocrbro 3Be31bt (cl'1. rlaitte).
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3apfl)KeHHrnx o6,1aKoB, Ha Koropblx Mbl celiqac ocTar{aBJrrzBaTbcfl He 6yAe,lr.
Eo.uee roro, tr Ha rrpHBoArzlrolr 3Aecb qacrHoM MexaHr.rsMe (Qur. 3) Nrbr

cetlqac He IIacratzBaeu. !,,,rt Hac caJub:Jl,t peaarculu,t[ ttr BeJtcHbhtt notflem-
cn. npoqecc aodpacuearuun opyntnulr;btx npomy1epatt.uteB us Cottnqa,
rcarc npoqecc, ruenocpedcmBeHHo rua6,tndaeuuLit. floarouy nogpo6uar
KoHKperasarlr.rfl caMoro N{exaHr{gr,ra ssr6pacuuaHzx flB,lrgercfl Bo[pocoNr
BTopocrerreHubrM. Eduttcmgetfitoe Harle npeAflono]Keuue cocrollT B Tox{,
qTo B HOBbTX H neKynflpHbrx 3BesAax ABH)I(eHHfl rZOHli3OBaHHbtX taSo-
Bbrx Macc flB,rIgtoTCfl topa3Ao 60,rree MoIqHbtx{IlI, qe]\r B co,'IHerIHoir o60-
,,Ioqre. 3ro xre ycu/'rr.rBaer eQQextnsnocrb BoBHI{KHoBeHr.ifl cu,rrbHblx o,[ex-
Tpr.rqecxux roreil lz pasAeJrer]ufl 3aprrAoB, a c/TeAoBareJrbHo, n o@Qexrne-
Hocrb rrpoqeccoB eu6pacsrnaurdq Nrarepr4H.':i' I-lau Kalr(ercfl, trro oro trpeA-
no/roxeHr.Ie flBJrflercl coBeprrreHHo ecrecrBeHubrM. !,a,ree, B no/'rb3y roro,
.lro nu6pacbrBaeNibre Hs Hoeoft 3Be3AEr Maccbr sBJrrrrorct sapfixeHHbrMu,
roBopHT ro o6croqre.rrbcrBo, r{To [ot,roularoulag cnoco6socrb ctycrKoB,
o6pasyroulllx opHoHoB crrexrp y Hoeurx, Moxer pe3Ko y6uaars co BpeMe-
sena. 3ro lrolr{er o6rgcusrr,crr reM, qro B cuny npeo6,ra4aur.rfl B orax
crycrKax 3apflAa oAHoro 3HaKa onu 6ucrpo pag,'rerarorcir Hs-ga cHJr o/rer-
TpocTaTHrIecKoro oTTa"rrKHBaHHfl .

Taxsilt o6pason, c ror{Ka 3peHr.rq pa3Br-rrbrx Har,iu npeAcrasreHkfi
nrr6pacuaaHr{e Marepua H3 rroBbrx 3Be3A, gBe3A rana SS Cyg, Z And, TTau,
Be-ssesA kr r. A. npo[cxo,4,Hr rryreM nsr6pacr:ear{urr 3aprxeHHbrx ctycr-
KoB - npomydeparurl,e6.'t:''* Ha nepeurrt Bst"rrsll, oror BbrBoA Nroxer [oKa-
3arrrcfl HeMHoto'Heo6H.rHr,r[4. O4uaxo, paccMarpaBafl AanssIli BoIIpoc,
Mbr He BBe./rH HHKaKr.rx ueo6ocnonaHHblx ranore3 u HCxoAVrrH B ocHoBHoM
Es Ha6rroAeuurt (conner{Hbre npory6epanqsr). fia,rree gru BbrBolbr Haxo-
Arlrcfl B cor.rracau c o6utefi reu4euqnefi coBpeMeHlrofi acrpoSugrlrt4 --
c yqeroM roro o6crorre./IbcrBa, r{To oAHr.IM Lt3 ocHortt,bzx tpar<ropoB, Aeft-
crnSrrgqrx Bo BHerrrHEx c/Ioflx 3Be3AHbrx aruoc0ep, flB./IflrcTc.fl gneKTpo-

MATHHTHbIC flBJICHUfl.

OcHosubrrl HCToqH[KoM nr,l6pacunaeMhlx 3apffxeuubrx crycrroB - rtpo-
ry6epauqea .- .rrB"rrflrorctr AJrtr BCex yKa3auHhrx Bbrrrre cnyqaeB BHyrpeHHHe
ueycrofiuunue o6.aacrr.r 3BesAbr. Cyqecrsonauae raxHx o6lacrefi (utu
o4noil o6"racru) BHyrprz 6r,rsurnx Hosbrx BpsI nH Mo)r(er BEr3Barb coMHe-
HHrr) TaK KaK lr B cBoeM HopMaJIbHolr, T. e. oc,ta6,ryeguona, cocrogHHu
HoBbIe 3Be3Abr tro,/Inocrbro He yclorarBarorcfl (xo,re6anar 6recxa, r.rHTeH-

cr.rRtlocru rro./roc H3ryrregag u r. a.). Bno,use BosMolr{Ho, r{To err.r o6.ra-
crr.l - Kar( pa3 Te, BHyrpH Koropblx Bo3HHKaer B3pbrB, nprzBoAffrrlul:i r< scnstlll-
Ke HoBbrx sBe3A. O4uaxo oror Bolpoc rroxa coBeprrreuuo orxpuruft.

B ceflsa c arHM r.IHTepecno orMerr.rrb, lrro tro uepe o6qero oc/Ia6-
JreHHr HoBori 3Be3AbI uocJre MaKCHMyx{a 6,ilecra 14 croqHuK r{crerreHr.rrr

s TaK .rro nu6pacnnaeuas rvrarepus B pr,[e cnyqaeB L,o)r(er nox]tAarb 3Be3.qy.
** B npunerrelrur{ r( sarrl{eHuofi nepeueuHoii UX Mon O. Crpyne [38] taxxre flpuuen

r{ npeAcraBJreHr.{rrM o nrr6pacrrnaur.rr.r Mareprirr B BHAe npory6epanuen.
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Mareprr[ I.r3 HoBofi onycxaercfl Bce t.rry6)Ke B sBes/ty. fieiicrnrre.rrbHo,
r4crer{eHr.re, coorBercrByrouee lnSSysuo-t4ci(poBoMy c[exrpy, ltpotrcxo-
,4HT H3 aruocQepu Honoft, lrcrerleHue ,,oprouoaofi" [rarepurl - us 6o,ree
r,ry6ornx o6,racreii llosofi H, HaKoHeu, ucreqeHr{e Mareptru, o6pasyroqee
rIoJIoCbI H3,ryr{eHI4tI B C[eKTpax 6HeuLIx HonsIx, II6BLIAI.IM6My, - LI3 elqe
6oaee r.ry6orNx o6,racrefi. tlro )r{e Hacaercfl [poucxoir(AeHr.rs caMr{x
BuyrpenHux ueycrofiuunux o6,racrei.i, 't'o 34ecr, Bo3MoxHo, Ae,[o o6cro-
Lrr c/reAyrouquu o6pasou. CorpaueHrae Hosofi 3BegAL,r nocJre Mar{cr.rliyMa
6necr<a [ptrBoLLIr K ToMy, r{To Bo BtIyrpeHHI{x cx{uprarolqgxcfl r]acrrlx
sBesAbl oceo6oxAaercs rpaB14raur.roHHafl auepu{r, npeo6pa:yrou1aflcfl B

TelnoByro gueprlrrc. O4Haxo B cr{/ry NreA,rreu}rocrn all60yeull ren,[osofi
paAHallHI.I qepe3 pacflo"ryoxeHHyro Bbrrxe nrarepHro, [por4cxoAHT ]renpepbrB-
Hoe Haxo[.rreHHe grorl ren"rroeoii gHeptHH. Ec,ru ee oxasbrBaercrr Aocra-
TorII{o AJTfl npafioAHrrufl pacnonoxeHHor? esrue MarepnH, ro 3Be3Aa BHoBb
pacmlrpr.rrcfi, 14 Mbr 6yaenr ua6lrcgarn nropavuuft MaKcr{My[,r. Srunr lrox-
uo o6rscuuru fioJryflepuoAraqecKue H FrerrpoBHJrbHbre Ko,[e6aHus 6recxa
y Hexoropbrx sBesl ua Hr.rcxoAffu{er1 sersz (N Per 1901, N Aql 1918,
N Her 1934 u r. a.).

[Io uepe Aaltueiiureto c]r(aTIrfl gBe3A[,I o6,Tacrb c z36rrroqgoi.t ren,uo-
soll eueprueft olyc(aercrr (n cl.ruc.ue yBerrzLreHr.rfl onrr.rqecrofi 'ro.rlu1u)

nce uy6xe B 3Be3Ay. OAuaro paAnarrzBHas rr NrexaHr.rqecr{afl Heycroii-
qLIBocrb BHyrpH grofi o6.rlacra ocraercfl, r.r r.rs Hee, B coorBeTCTBHr.r c

yKasanHhrM Bhrrrre MexaHH3Monr (npory6epauusr), [poHCXoAr{r }rcreqenr.re
MaTepr.rH.

Cosepureuno orreBHAHo, qro H3,rrox(euHbre uaua coo6palr{eHnr AoJI}KFrbr
6url paccuorpeHLr uo4po6no, co Bcex rorreK speHuq. O4uaxo aBropy
npeACTaBlfleTCfl, qTO H B paccMaTpr.rBaeMoM cnyqae TpyAHocTb, cBrr3aH-
HaE c nu6pacuBauueM Marepur.r r{3 6nsruax HoBbrx 3BesA, flBJrrrercr
otlo"oHe npeodoauuofr. B cBflBH c arHM aBrop He BrdAHr B rrpHHflrarr
6o.nruux Macc* AJrfl HoBbrx sBesA HHKaxr.Ix Hefipeo/(,o/rr.rMbrx rpyArrocrer?,
xorr, KoHer{Ho, 4alruefiuree H3yqeHHe AarrHoro Bo[poca coBeprueHHo
ueo6xoAr.ruo. B ,{acrHocra, A.rrfl 4a,nruer?ureto oKoHqareJrbHoto paapelxe-
Hras paccMarpunaenror? npo6.rer,au ttpeAcraBnrrrorcs Bax(HbrMH cne,(yrcqtze
tta6.rrc4areJrF,H bre HCc./reAoBarr Hrrl

a) tr4syuenrze Bonpoca o nr,r6pacuBaHHw Marepr.rfl 6Hs[rk[,r[ Hossrl{r..r.

B cerrsu c orr{M rrBJrflrorcrr BecbMa HHrepecHbrx{H 3aMerrauur Oopra [25]
o roM, uro @o'rorpa$au ryuasuort o6o,ror{Krr, oxpy}Karoqerl NPer 1901,
o6uapyxN,ra o 1943 r. no cpaBHerrfirc c 1934 r, HoByro cBerflrqyrocfl
Mareprro. Kpone roro, EaaAe HaxoAr.rr' (cn. ran ;ne), uro HHrerpan[,Hafl
rpKocrb 06o,ro.rKlr B Hacroflulee BpeMfl sHdLLu.meJLbHo 6otltrue, qeM

s 1917 r. Bce oro, rroBr.rAHMoMy, o3Har{aer, qro AeficrsxTe./rr,Ho rzs 6Ere-
runx HosHx npoucxoAuT I.IcreqeHr4e MarepHH, npl,rqeili ora Marepr.rrl Mo-

* K veuy npnBo.EHT, r{ar{ Mbr Brrilenr.r, Hurepflperaqr]rr BecbMa 6o,[ruoro qHc,ra cfleKrpo-
cl(orlHqecKh x snleuufi .
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)r(er yAaJLflTECfi OT 3BesAbI qpe3BblrlarlHo Aa,le(O, TaK q'to, COf,laCHO +Op-
Myne (13), Mr,r 6yAeM r{r\{erb Lo x 0. Ha6.,rroAenufl raKoro poAa c/reAyer
pa3BI{Tb, oco6esHo c npr.IMeHeHrreM cnero$u.usrpon. flpu eroiu Heo6xo-
4uuo nr,t6Nparb ABa BI.IAa cneroQunurpoB: oAHH c eQQerruaHbrMH A.rrH-

HaMH BoJIH, 6,rugruuu K AnHHaM BoJIH no.[oc B cner(Tpe 6i,letuert Hosorl ,

Apyr[e c AJIT.THaMH BoJrH B O6;lacrqx HenpepbrBHoro cneKrpa. Coorser-
crByroqee pasnr.rqfie B pa3Mepax rleHrpanbHofi esesAH Mor,ro 6sr 4aro
yr(a3aHr{e Ha cyqecrBoBaHr.ie ruenocpedcmBeHHo oKono sBegAbr ryMaHHo-
cru, cBs3aHsofi c ru6pacunaHaervr MarepvH H3 6Heurefi Iloeofi.

6) Qpesauuafino HHrepecHo H3yqr-rrb KoHTypbr no,rroc Hs,rrylleHuff B

clexrpax 6unrunx HoeHx. Kpouie roro, HHTepecHo [oprcKarb B cneKTpe
6r,lstrrux Hoehrx oqeHb c,ra6r,re noJtocbt usrxyqeHufl, cMeIrdeHHue x 6d.tr-
luttu ).. Boatto>truo, rlro qacr[, eu6pacunaeuofi uarepi.ra (npory6epanqes)
o6pasyer Boxpyr 6Hsrueft Hoeor? raKxe H orr{ocureJrbHo HenporsxeH-
nyro o6o,roqKy c re6o,rrurrnr.r r.

n) I4urepecHo BlJrrcHrzrb, Her Jrr4 B cnexrpax 6unurrx Iloesrx cna6ux
ttr4vufi. noz/Lot4evuz. flocneAHue c HecoMHeHHocrbro Ao.[ir(Hbi 6rtnv. 6tt
Bo3HuKarb He[ocpeAcrBeHrro n aruocQepe 3BeBAhr, Lr nooroMy r4x Kpac-
Hoe clrenleuze cuorlo 6u ycraHoBnrb Nraccbr HoeHx. Bce aru pa6oru
Moryr 6Hm eElno,rrHeubr, KorreqIIo, Ha Aocraro.rgo 6orsurHx rzuCTpyMer{-
I di.

r) B cnxsa c pa6orori Aaalr [40] H orcyrcrBr.ier,r KpacHoro cMeureHLrrl
B crer{rpax HoBEIx 3BesA c/reAyer erqe pa3 rrpoBepnrb Qopnry,rry (I2) anx
ApyrHx ne6ecsrtx o6reKros. Ecna oua HeBepr{a, To tsosMo)riHo, 1119 ,*-
o6xoAnnocrb B rarrorege o cyurecrBoBaHr.rr.{ BecbNra rrporr)i{enirr,rx o6o,ro-
qer{ BoKpvf 6rrnurax Honblx sBe3A noo6ule orlaAaer.

4) C"re4yer iloi{cKarb cpeAr4 r{oBlrx 3Be3A gnor.iuue ct{creMEr. B erou
orHorrrenur.r HMeercq yxe HCc,Te,qoBar{He Caucbopaa |39], ilocBrrqer-rHoe

T Cr B. ConQopa Haxo,[.Hr, qro cner{rp crryrrlHi{a aroii Hosori 3Bes/T,bi

runa gM3 noKa3ErBaer nepuoAr.rqecKoe cMerr{eaue nnnufi, c nep}IoAor\r 230.5
Aueii H ro,'Iyarril,raryAofi 21 t<v./cerc. B ro rxe BpeMtI no,[ocrl Ll3rryqg-
r{Hfl B crreKTpe canaofi Hosofi sBes4H'i'Hfir{aroro cyulecrBeuHoro rrepaoArl-
qecI<oro xo,re6asus ue o6riapyxraBaror.

Hau6o,ryee Beporrrnoe o6rscseuue Bcero o'r'oro coc'I'oIrr B ToM, LITO

Mbr prMeeM Aeno c op6r4Tanbr-rbrli ABr{xeHr.{eM, rrprlLletr/ Macca cauoft
Hoeoft gBeBAbr HaMHoto 6o,rrure rraccbr crryrHI{r(a. flcuo, r{To B 3't'oN,I

c,ryyqae lrbr n 6y4eri na6,lrcAalr, orrucaHHbre sB,TeHI{fl. VKasa}i[e CeH-

0opaa o roM, uro 6y4ro 6u npuuarue 6olnurol:i NIaccbl Lrtt cauol:t
'l'Cr B nplrRero 6r,l x pa3JratrHbrM TpyAnocrrni, npeAcTats.rtflercr aBTopy
nacroauleli crarbr{,'u4rrreHHbrNr cepbe3Hbrx ocnonauufi. B uactuocra, a

'r' 3Tr.i no,,rocbr cylb 6o,ree ulrpol(r.ie flo,rrocbr H lr He. VsKHe xe no;rocrr [OIII],
[N III] u r. A. Bo3Hur{aro1', noBuArri}1or,ry, B BecbNra npollirteHuoft o6oJro.rre, orpyxarouleii
sBe3,[]' (B 11'uaHrroclu). naHrrr,rii Borrpoc rpe6ye r BecLMa rrqarer'rrr]Ioro E3yqelr]rfl, oco-
6euuo llsyueuun xo,re6alrnr,i uuplrubr no,roc co Bper\,renex,r, qro Aaer Bo3Mo)I{HocrL pa3le-
J,II,1TI' PA3.IIIqI]bIE HCTOqHHI(I,I'I3,iIYIICTII'I' B IIOJIOCAX.
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3AeCb ECTeqeHLIe MaTepHlI Li3 HOBOft 3Be3AbI nOCJIe BcrrbrrrlKlzt MO)I(eT IrMeTb
ToT xe o/IeI{TpoMarHIzTHbIIt xapal{Tep, o r{OTOpOM rvrbl fOBoprz,Tr.{ Bbrrrre

(aHanorur c gpynruBHbrNrr.r npory6epauqanaa).
Ilpasga, l'Cr B He flBJrflercs o6nqnofi Hosort 3Be3Aoft, a orHocurcs

K paspflAy noBTopHbrx Hosr,rx. O4Har<o flcHo, rrro oro o6crogre,ryrcrno
Hlrr(aKoto rrpHHIIr.InHanbHoro SHaqeHHfl He plMeeT.

Ha ocuoeaHuw ua1tw6euafi CeucpopAa Molr(Ho (npuuauaa Bo BHrzMa-

HI{e TOIIHOCTT, COOTBeTCTByIOIIHX C[er(TpOCr{OI]HqeCr{}IX Ua6,rrcgenrfi) OUe-
Frurb Hr.rlr(Hrzr? npe4e.r Maccbr T Cr B. Ec,ryn uacca c[yrHHKa T Cr B, gBesAbr

gM3, paeua 5 utu l0 M6, ro Macca T Cr B Aonx{Ha 6urs se rt[,eHbue qer
50- 100 Mg. lrm [o,n5rvssr" xe QyuxqHH Macc Heo6xoAaMr,r 4a,rlruefi-
Irrrze rirlare/'IbHbIe tla6.nrogeuuq HaA H3MeHeHr.rflMr.r cMexleHI,rx nuuuii, wsny-
{leH}rfl B efler{rpe caMofi 3Be3Abr. Kponre roto, neo6xo4autr no.u,o6sue
r4c cJT eAoBa Hufl, Lt AJrx o cra,rrbHErx rroB't'o pHbrx FIoebIx.

C.te4yer 3aMerltT'b, r{To ec,,tu 6st HoBbIe 3Be3ALI oI{a3a/,IHCb oqeHL
Maccr{BHbIMr,I, To aHa,liofr4rlHbre rlpeAnonox(eHIttI NroxHo 6u,uo 6sI c4e,tarr
r,r B orrroureHulr Ceepxuoeux. 3ro Mot,To 6u o6tgcgur.a H3MeHeHHe
cMelrleHr.rg qpKHx floJioc B cropoHy 66,rsurux A,JIr.rH Bo,rrH, ycTaI{oBJIeHHoe
MHuKoecKI,IM, a raK)Ke ro, qTo [racca m o6ofio'tula, er,i6pouteggori Csepx-
rionoft 101i4 n., oKasa,.racb pannor'r, no Mnirxoscr(olry [41], 15 .lVI6.Wseecruo,
qro Arfl HoBbrx nt. ,!-M, a cJreloBareJrbHo, A,rs AaHuorl Cnepxuoeoil 11,1 ,> 15
1V16. Haxoueu, 6o,rruroe (pacr{oe cMerqeHr{e B He[pepbrBHoM cfieKrpe
6bisrtleli CaepxHoaori 1054 r. Morno 6n o6r,scnurb HecoorBercrBrre Me)r{Ay
,,reureparypofi" 3Be3Abr 50000000 H orHocr.rre/'rr,Ho Hrz3rori aonusaqllejl
a xpa6onu4uofi ryuauuocrur [41].
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Ar{AnEMr4.fI HAyH CCCP
H 3 B E CT14fl, iT P bi M C IT O }1 AC TP O @ IZ 3 H tI E C IT O 1:I O B C E P B ATO P Ii I.{

Toru IV, 1949 r.

ctrEIrTP0rEiIr{0cHOtr B noMBrrrrAul{rl c0 ctrDnTpolpaooM

A, Ii, Ceae'pu,r,t,ti

CraHpaprHufi cnel(rpore,'Il{oc(on Xorra, pa6orarorqufi la Haueii o6cepBaropun, Mo)Ker
6rtrs IocraroqHo s$qre(THBI{o [clroJrb3oBarr AJm nonyqeHrrq cneKTpotpaMM Co.rrrqa u 1e-
raaefi ua noBepxttocru Co.nuqa, B saMetxe onrcar{br pac[o,'ro]KeHHe uHcrpyMeHToB tr Me
To,u a B KaqecrBe uJ[JlrocrpaUuI4 IIpuBe.[enbr IIpeABapHrenbHbre pe3ynr,rarr,r cler{Tpoooro-
MeTpHr{ nuHalt H u I( e co,rueur{oM cfier(rpe.

Cnexrpore,,iuocl<ott Kpuucxoli acrpo0H3Hqecl<ori o6cepBaropur{ ecrb
craHAaprHbrfi cnexrporeJrr.rocKo[ Xora, olHCaHHbrfi B xopoIxo H3BecTHor?
ero pa6ore [1]. .[o cux ttop cireKrpotentrocKorr HCrro,Tb3oBaJrcfl, t./raBHbrM
o6pasou, Kar{ Br.r3yaJrsnuii lrucrpyMeHT Lnf o6c,re4ouauzt rroBepxHocrr.r
Co,rs[a B nyqax BoAopoAHofi, nusuw Ho, ec"[fl ]re cqrirarb He BrroJIHe yAa.r-
Hbrx [o[LrroK BHsyanbHoto ooroMerpHpoBaHr.rq Aera/refi c rroMorrlbro (bo-
ToMeTpa Hsrcroga u IIotIbrTOK nO.ryyrreHHfl c[eKTpoteni4OrpaMM c no-
MoIrLbro @ororpa@uqecI{oro IIpHCroco6/reHH.r, upeAycMorpeHHoro Xe.ryom
B opHraHa,lrHorZ roHcrpyfirlr.{H aroto r.iHcrpyMeHra. BecbMa npunrurNnuufi
qacosorlMexaHnsM r{enocrarHoro sepKara, Fre o6ecleuuearcqufi seo6xo-
Ar{l.roil ycroriuueocrre rro/rolr(eHHfl ii3o6palr(euus Co.tuua Ha rrl,e/rv, a rax-
)I{e He H aAexsu ir ivr exaHr.t3}r K"ri encr.rApbr, ABrz ta rculaii rso6paxeHue Co,,ru qa
LI KacceTy e $ororpaQruecronr upucnoco6,reHuri, - rtorrTr.t r{c(Jrroqaror
BO3MOXHOCTb IlonylreHr,rfl Ha/4,e)r{Hbrx crIeKTpotenl4orpaMM, rIpI4toAHbIX AJIfl
Sorollerpuqecxrax qenefi, B oco6eHnocrr.r trplz Hailwtwv BerpoB, KoropHe
HepeAKi.r B yc/'roBHflx CuMeHsa. I,{cno",rtgoeaHr{e xe cIIeKTporenHocKona
KaK rraA,a Bo Bper/rfl pa6orbr SororpaQulrecKoro rp}lcfioco6JreHHfl, orre-
BHAHO, ECK"{iOqaercfl.

B ro ;re BpeMrI 6o,rtruau [per4MyilrecrBolr cfler{TpoteJ'ruocr{ofla, rro
cpaBIIeHHIO C OCTar'IbHbIMLI CO,/IHeLIHbIMLI UrrCTpyMeHTaMH, 

'IB,rIfleTCf 
BO3-

Mo)r{Hocrb HerrocpeAcrBeHHo Badet\Lb re AeraJra noBepxHocTu co.nsua, xo-
ropble HaxoAsrcfl Ha nepeofi lr1enu HHCrpyMeHra H cfler{rp xoropbrx Mhr

xeranH 6u no,ryuars. floerolryr €cru yc,loBHfl [o3Bo,llflroT, cfleKrpote-
.[HocKorr n,ro)i{er pa6orarb oAHoBpeMeHHo tr KaK cflexTporpaQ, r.r KaK rHA,

K HeMy. Halr HezssecrHbr pa6orbr no cfler{rporpa@uponauurc 4era,rieri ua
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noBepxHoc'rlr conHrla c noMoulbro cneKrpolenplocKorla, I(por{e HeAaBHelz

pa6orr,r 3.ry,rucoua [2], nocurur,esuofi creKrpy npxofi opyruHu. Busya.rIl-
Hbre ua6nrc.l,esus ttuuui.t l-lo r D, B cflel{rpax geranelt npou3BoAl.{n}rcb

Aolcon [3]. floerony Ha[r I{a3anocb qe,recoo6pasHblil,I cAerarb [orbtrKy
B STOM HarlpaB,rieHHH - AOBO,',IbHO OqeBI4AHOTO LIC[O,'Ib3OBaHUg CIIeKTp0-
f ei'IHocKOna.

Pernerxa cHNieH3cKoro clreKTpore,ruocKona c rlone3Hofi u,roqaArrc
72 x 64 riM fi qlicJTor\,r AeneHHft oro,ro 600 ua 1 ltli, uecuorpr Ha HeKo-

ropyrc sarpfl3HeHHocTb IIoBepxHocrll, Aaer BIIo"IIHe llpH,rIHqHE'Ie 9pKHe

cner(rpbr nepBoro iropflI,Ka. Manoe orHocr4re.IlbHoe orBepctue (f :57) sep

Kar HoJr.rlr.rMaropa Ir Kar\{epbr crrexrpore,rrlocr{ofla (npu @oxycHol,r paccros-
guu 4 u), a rarxe [p["[r{qHafl pa3pelnarcu{ar cura, flogBoJlflor aclio,']b'
soBarb AJrt Qororpa@upoBar{Iifl 66nrruyro uacrt pa6ouero (acno,rrsye-

Moro A,,rs BH3ya.rrbHbrx aa6rrogeuuii) c[eKrpa rrepBoro ropsAxa, sa

@nr. I . Cxeua pacno.rroxeHHfl rpu6opos

Hcr(.[mr{eH}Iei\{, KoHeqHo, xpacuofi qacra. 3ror cflel(rp Ha paccroflHuu 4 xt

or perrrerr(H HNieer rrporflxeHI.Ie oxono 70 cxr. LIro xacaerca rpacuofi
tIaCTIz C[eKTpa, TO B IIpeAeJIaX IIOne3HOlO nO,'Is 3epl{a,'Ia KaMepbI n{bl NiO-

x(elr noryqfiTb yqacror( A.tllttoli ol<ono 250e sosJle Hn, [ocraBliB IIa

fiyru flyqra, I]clto,IIbsyeMoro A,rfl BLI3yantnux ua6,ntoAeHi.tii, ttpH3[,Iy rloJI-

r{oto BHyrpeHHero orpax{eHHf LIru no/iylpo3paqHylo Ilnacf i]HKyp, orl(,[o-
Hflrour,yrc qacrb nyr{Ka cBera B cropoHy. Ha Qur. 1 uorasaHa rlpunlepHafl

cxelia pacrloJloxenua npu6opoB: dlyq oT rll{Talou1ero o6r,exrnra (4uauerp

95 nrlr, f :5.4 u) uaAaer Ha fiepBylo qe.Iib te,rluocKorla 51 nr,tcoroii 28 ltu,
sareNr - ua c@epuqecKoe Bepxano I{oJI.IIuMaro pa rn1(luamerp 68 tt'tr't, f :4 li),
nocblnaoqee [apa,l,'Ie,'rrHrtri n5r.{6x Ha pelueTKy G: Xpacuble nyqll trocbli'la-

rorcrr peuerxofi sa sepKaJlo rn, (auatorarlHoe rzr), xoropoe Qorycupyer
nyrroK r{aK Ha ure,uu s, AjIfl Bnsya/Ilsux ua6,ryrcAesuft, TaK I.{ ua naccere K2,

Anfl oAHoBpelreH Horo Qoro r paQup oBa HHfl . [,rn QororpaQu ponauus 6olsure Ii
qacra clreKTpa B KaqecrBe o6'r,exruea r(aMepbr B 6tfit HcrioJrb3oBag uaH6o-

Jree AJurHHoQoxycnsrii I.rg HMeBIxHxcr Ha o6cepna'ropzu o6r,exrlIB gonHofo

acrporpaQac orBepcrueu 160 rvrr,a u Qoxycutrll paccroflHNeu 2.05 M, BMecre

c ry65r66v H [puHaA/Iexauett eMy l{accernol:t qacrtrc Kr. Sror o6ter:rus
o6,raAaer 6o.nsruuu ro.Ire3Hbr[{ IIo/re}r oKono 50 Iz Aaer or,IIuqHbIe uso6pa-
xeHurr cler{rpa Anusoii 130 lrrvr u tuuprHoii l5 nu.,Iluseiisas ALIC[epcHfl,
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KaK 'rroKagbrBaror la3Mepeulrff, floilyqaerct 3Aecrr oKoJro B A f ,uu,.ror4a.,xa,ii

,u,Hon,epcr4f .B KaMepe cneKrporeJrr.rocKorra oKoJro 4 A / ruru, ,,Kamepa'1, r...e.
soHHufi acrporpa$ ycraH,oBreH H.a Maccr.rBHbrx i(aMeHHux crol6ax.' 

Tax xax MoHoxpo,Marr4yecKoe (e .nyuax H*) uso6paxeHr.re Coluqa, nr.r-

AHMoe B oKyJrflpe cngKrporeJruocKo[a C, 4ocruraercr BparqeHneM rIpr,r3-

uu Au4epcoua AA, ro B c,rreKrporpacp norraAaer ,cBer or Herolopori AoL

craroqHo ruapoxoil roJlocKr.r co,'rHeqHoro Alrci{a. .(tr ,no.nyueHun cleKTpA
xar<or1-nra6yAb AeraJrlr Ha noBepxHocru Co,ruqa HyxHo aMerb Bo3Mo.x-

.i{ocTr, Cy3[ITb 3r5r 16rna^y TaK, qTo6st AeTaJIb 6sr.na ,,3axaTa" MexAy
KpaflMr.r uelu sr. 3ro Ao'crHta,ercJl c noMolrlblo Bcrl,o,l,rorarenluofi rpy.
6oft u1e"na ss, floMorqeuuofi uenocpeAcrBeHHo nepeA npuenaoft AH4epcoua
l{ nosno.uai.oqerl BbrAeJrarb mo6ott svxulrii rraM }{acroK coruer{Horq

Aacra. Ilpuuarar HailrH Ixr{pI.IHa nepnoft illeJI[I Sr oKoJro 0.03 ult, uro
.6ruexo x 3HaqeHlrrc muplrHbr uopua.rrHoll ureJlu. HeyAo,6crno npLIHq-
.Toro HaMr.i pacfloJlo)KeHHfl npu6opon, Koropoe, o/xHaI(o, BrIodrHe ycrpa-
r{rrMo, gaKJrroqaercfl B Torvr, qro llpt.t crreK'rpo'rpa$apoeauurz n,eo6xoAutrro

yqacrrle,qeyx ua6nrc4are.nefi, oAr4I{ us I(oropbtx, cMorpq B oKyJIflp C,

rHAl.ipyer AeraJrr, noBepxHocru co;rur(a, FIe cflycKatl ee co Il{eJl]r sr, . B

apyroft nporr3tsoAllr 3Kclio3l4qI,ru y r,pyroro KoHqa HHCrpyMeH-

ra (r. Brcpoe ueyAo6clno, y)Ke rpyAHo ycrpaHl'IMoe, cBfl3aHo c HeB,oB-

MoxHocr,blo 6.ucrpo noJryuuTr, Becb cneKTp AeraJIIt 'o.r xpacuoft Ao Qao-
flerosort qacru. MeroA MeAJIeHHoro l;paueHLIx peuerKll B npouecce

c[eKrporpaSup,oeauua Aerailu, npuHalutIl 3flJ].IcoHoM, HaM Ka]Kelc, pu'
CKOBaHHbIM, LI Mr,I ,noKa co3HareJlbHo He ,IIoluJIII no SToMy nyrl,I.
. @ororpaSrr u cneKTpa LleHTpa coJIHerIHoro AilcKa, [oJIylIeHHbte Ha

rrJracTr.rlrKax Agfa-Normal c sl{crlosulruefi or 0.5 ao 2 cew., 6ulz crau-
Aaprr.r3oBaHbt c noMour,bro .na6oparo,pHoro cnei<rporpaQa co ctyneHuarofi
rrleJrbro. SNcnoguqas cneKrpa cpaBHeHurl c 3rHM on,eKTporpaQont ue npe-
BbrmaJra 30 cer. (n,orasate;rn I-UsapqruunbAa AJIs ucn,oulb3oBaHHbix nJIa'

crr.rHoK oKasarrcfl paBHbrM 0.92). Ha Qur. 2 npuue4eua SororpaQun 06'
Jracrr4 H u K B crleKrpe coJlHesHoro AHcKa fipu sKcrlo3lluau I ceK.,

loJ'r)iqeHHafl Bo BpeMfl IIoTBJIeHHx Ha AI{cKe Coruqa 6olr.ruoft Spynuuil
(rpynrlu" 6bura ,,3axara" MexAy IIreKaMlI Bcno,Motarenrgofi. ue.rru So)'

Ha $ororpaQur ortrerJllrrBo BI,I,II,Ho cLIJIbHoe o6pauleHne launfi H ra K,
.Jiuqkrfi. H" pr ,o,6paureHne ilAHHr4 Ho. IIpu 3I(cno3I{uI{I4 0.5 ceK. Soto-
rpa$uuecrcue nJrorHocrll oKa3blBaiorctt uailSo.nee rIoAxoAflIIII'IMIi, T. e.

coorBercrByrol rrorrrr4 tprnaornuefiuoiuy yqacrK], xapaKTepl.{cruqecrofi
xpr.rsofi.

fl2, Qur. 3 eoc,npo,uaBe,u,eubi perlrcrporpaMMbl JII4HHfi H ra K, no.nyueq'

Hbre c yBeJrrIqeHHeNI Macl]]ra,6a e 30 pae Ha caMopenl4crpapyrcueM MI'IK'

poQoroiraerpe Kprccca npil txupuHe IqeJIu naur<po$orou'erpa 0.02 uu (no

ropr.r3oHTaJrr{ o(JIo)KeH,o paccTotlHlze oT ueHTpa. iluJll4lt B MLIJIJII'IMeTpaX'

a .fio BepTLIKaJII4 oTJro)KeHbI tlJIorHOCTI4 B ycJIOBHbIX e,4,HHIt'uaX- B MIIJI'
(rtftlMerp:a:<, ot6poca HI{II4,. orcqulansr,tx or $o:a). Eornruroe tII'IcJIo nwnnft

ll.3 mss. rtpgMc11oft acrpopuB. oocepDar',.r. 'fv,'/9J



rnolrJl'onleHll fl,' B,6tuspt tl4,Hprfi. H u K ].r B npoMexyrxe MexAy Hr.rMr{ Ae-
.Jlaer He BrroJrHe yBepeHHbrM [poBeAeHHe HenpepbrBHoto cneKTpa.

o6pa6orxa perucrporpaMMbr ($ur. 3) no3Bo,Jrr4Jra nocrpoxrb KoHrypbr
ttuttwft H n K. Ouu ,npe4craBJr,eHbr Ha $ur. 4, rAe AJrfl cpaBHeHr.rfl rro-
crpoeH KoHryp .rruumu K ro AaHHbrM Texxepen [4]. Ocraroqsar r4Hrer{-
CHBHOCTb B rleHrpe ilhHklr4 K y Hac rlo.flyqaercf 12ofs, rorla KaK IIO AaH-
nlru Terrepea 3Ta BeJrr4qzHa rioqrrr B noJrropa pa3a MeHbrx,e, LI cocTaB-
nner 7.7\loi AIts lttHuu H ust flOr'Iytlufla ocTaToqHyro r1H.r'eHcr.rBHocrt 140/q.

'Asaloruqsore 3HaqeHr.rfl ocraroqHbrx ra,HreHcrasHocrefi Aaer o6pa6otr<a
apyrort ,crreKrpotpaMMtr. To,,rHo raK xe Aenpeccafl He[p,epbrBHoro cneKrpa,
/r. e. ocraroqHafl r.iHreHci4Bgocrb B ripoMexyrK,e MexAy JrlrHHflMa p1 s K,
y Hac paBHa 0.97, T. e. HecKoJrbKo Bbrrrre, rreM y T'exxepea (0.92).
B o6oux cJ'Iyqafx pa3HLIqa ocrarollHbrx trHreHcaBltocrefi 5% H o,6yc.lros-
JreHa, noBZAaMoM,y, BJrr.r.rrHr.reM paccefHHoro cBeTa Ha pe3yJrbTaTbr Harxax
llsuepeuuft, B To BpeMf KaK y Texreper 3To BJlr4flHr.re npaKTHqecKr.r HcKJrro-
qaercfi ,rorHocrblo 6laro4apa [pi.rMeHeHhro MoHoxpoMaropa nepeA BxoA-
sort u{eJi[,rc cneKrporpaQa. I,Iurepecuo c[Merr{rb, qro no 4anuuu Soro-
:MerpHq.ecKoro alJraca coJIHeqHoro o[eKTpa Mauuaepra, noryrreHuoro c
Becblra srrcoxori paspeuarcqeft cu.noft ra 4acrepcuer?, He o6uapyxu-
Baercfi stlxaxoft sal4er,Hori Aenp,eccur.r HenpepbrBHoro cneKTpa MexA,y Jrrr-

Hr{fiMH H u K, xora Ber'IHqI{Ha ocraro.rHon r.rHTeHcHBHocrLr npaKTarrecKr4

coB[aAaer c AaHHbrMr.r Texrepea.
- Orne.nlsbre, cpaBHlrreJrbHo ne6ousrure pacxoxAeHufl B Sopue o6or.rx

Ko,H:rypoB (uaruero H Texxepen), r uacruocrr4, AJrfl cr{Hero KpbrJra ilLrHLrH

K, o6y,clon"neHu npacyrcrBLleM B 3roM KpbIJIe ps,ua r.ny6oxux ttuv.lit
nourou1eHrlr, KpbrJrbf Koropbrx cIlJIbHo fleperpF,rBarorcr (Ha,npuuep,

I 3921, 3923); 3ro 3arpyAurler sAecb npoBeAeHlae n.lrasHoia rpueofi.
.. . BenzquHbl no,'rHoro nord'rouerts IJtn nu:,l-uitH u K IIo HatIIeft crleKTpo

rpaMMe ilo.ryqaiorcfl Ws:9.6A u Wr:73.7 A; no AaHHbIM A.l.neua [5]
,WH:10.7A w \Y/t<- 15.0A, rorAa KaK IIo AaHHbIM My.rrrAepca [6] atu
Be.{[qI.IHr]I cy'rr lVa: ll A n Wr<:15.9A. Taxltnr o6paeov MbI noJly-

ueu 126 I Wn:1.43, ror4a KaK IIo AaHHIIM A,rneHa 3ro orHouleHue paBHo

1.40 a ilo ,rr,aHHbIM Mynr4epca 1.45; reoperur{ecxoe orHoIIIeHIze no.IIHbIx

rrourorqeHufi (paauoe oruoutellurc cu/I ocqu,l,Ilatopon) ectv \f Z: t.U.
'- Taxuru o6pasou, [pHHI.rMag Bo BHIzMaHIze, q'ro HaIr]H p$yJlbrarbl rlo-

JryqeHF,r rro oAnoii cneKrporpanrltq, 6ea BcflKHx Mep npeAocropox.Hocrl{

rIpo,TaB BJrr.ifHLIfl paCCetIHHOrO CBera (Hanporas, [pI4 Har[qHLI Bpalqarc'
qefica nepeA rrieJlr,rc cner<rporpaQa npH3MbI Au4epcoua, nuo'cautefi KaK

ts c[,eKTporpa(1, rar Ii B I(oMHarY, rAe oH cronT, H3BecrHoe KoJI]Iqec'tBo

pa,cceru,uoro cnera), cJIeAyer npLI3Harb peqyJlbrarbl BnoJIHe yAo'BJIerBo-

pltTeJrbHbrMr.r. Moxuo HaAetlTbCfi, qTo ycTpaI{eHLIe Bo3MoxrHblx I,lcTorIHI'l-

KoB pacceflHHoro eBeTa,. .B llacrHocrll, nyreM BBeAeHaff MoHoxpJMaropa

nepeA IIleJIbIo cnenrporpa@a I{ ,n}reM npaBHJIbHorO ylrera I{,HcrpyMeH-

ra;rrnoro paoceauuoro CBeTa, IIo3BoJIllT e$Qexranuor .HcIIo.TIb3oBaTb; cueKTpo-

IEJII{ocKo,n,rI,JIfi cneKTp o$orovlerp n u tusnk -

lg4,. i .:..,..._:.: ;. ::.-qt..-..... . .
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ualolllyro B oTAeJrbHbrx clyrraflx r{HTeHCr.rBHocrb HenpepbrBHoro c[,eKTpa
(a;r..g epynuaft r.r flpKHx Qaxe.rron). O6pa6orNe aroro Marepr.raJra, noKa
erlle HeMHoroqr.rcJreHH'o,ro, 6yAyr ltocBff x{eHbr orr.u,eJrbnbre p a6orn.

B saKrro.r,euae rpzHouy 6larogapH,oct, E. O. lllanoruHaxoeoft v
3. P..,Mycrenro 3a ttoMoulb npr,r rocrupoBKe r4HcrpyMeHroB H fioryr{eHr.Iu
cnerrporpaMM. fl o6s.sal rar(xe axaA. I. A. lUaftuy, cAeJraBrrreMy He-

Korop6re ueHHbre 3aMelraHr4fl flpr noAroroexe pa6oru.

flera$pr 1.947 r. 
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}4 IJ B E C T Ii fl H P bI M C H O IT A C T P O O I,I 3 I'I q E C IT O H O B C E P B A T O P LI 14

ToM IV, 1949 r.

rraBJrI0[EHI,Ifr i]raJrLIX IIJIA]IIIT B 1948 r,.

B, A. A,rr,6ut4nuii

Ilaur,r npu6"rru)r(eHHr,re noJro)r(eHlr{ 147 rvraaux n.[arier tro Ha6.nonet.lHrIM, npou3BeAett"

nurr'r s CuMeuse n 1948 r.

!,,,ra na6;roAeHHri NIa,IIbIx tIJIaHer r oxra6pe 1947 r. 6u,ur uoutl-tpo-
BaHbr ,(Be KaMepbr c o6r,eKrHBaMr{ cHcTeMbr Vuap I-leficca, npfi rIoMoIqlI
(oTopbrx Ma.IbIe [,rraHeTL'I Ha6nrcAa,'Iucs s CH[{eH3e c caMoro Har{a,Ia oToli
pa6orbr s 1911 r. O6rerrusH erux KaMep IiMeIor ALIaMerpbI s 120 MM

n Qoxycnue paccrosHtts s 60 cxa.

Ha6,,rroAeHltrI Ma,'IbIx ILIIaHe'f Bo3]vlo)I(Ho 6u.to paseepHyrb B rlo,llHolvt

o6reue ,/ruilrb B anpene 1948 r. c nonyqeHHeM BbICoKoqyBcrBLIre/tbHLIx

@oron,racrasor I4crneu - KoAax 103a - O. C erurrau IIJIaCTHHKaMH craJlo
Bo3Mo)I(HbIM oroABr.rHyrb rrpeAenbHylo Be,IIIiqHHy ao 15.0 Anr aI(crto3HIII{H

n 2 uaca, rtpa xoporxert npospa,{Hocrl{ Bo3,4,yxa n cuoxollcrBl'Ir I'r3o6pa-

)r(eHxft, A,rr uraHer r{ ceBepy or oKBaropa.

!,.rr npenaeuHoro o6ogHaqeHllfl Ha6trcAeHHbtx MaJIbIx II/IaHer, AJIS Ko-

ropbrx He ny6"raxyrcrcr eSeueprz4u, BBeAeHo o6osHaqeHI'Ie rpeuecxoft
6yxnofi o B cotrpoBoxAeHlll{ nopflAroBoro HoMepa; Anrt roxAecrBeuublx
rr,rraHer HoMep, pasyMeercf, fioBTopfletcn. ff,nt pelxeHl{fl Borlpoca o roNI,

flBngrorcff Jrv err4 rrr'IaHerbr .u,eiicrsurearHo HoBbIMr{, ueo6xoAaruo BbII{[c-
JIeHr.re ux Op6ur, .na6o cpanHeuae na6"nrc4euIzfi Co C[eUHa,IIbHo BbItII4CJIle-

MbrMI{ o@eiviepr4aMr.r [JraHeT, He nonyriHBIIIAx, IIo TeM H./II{ HHbIM ocHo-

BaHr{flM, rocroflHHofo HoMepa. flonpanrcz eQenaepu4 (O - C) orHocflrcr
x ,,3$euepu4au Ma/IbIx [,/Iauer na 1948 r.", HS4aBaeMblM I'Iucruryrolr
reoperr.{rlecxoit acrpononlna AxaAelrur I-{ayr CCCP.

Oco6essoe BHIcMaHze yAe,'Is,[ocb sa6,urcAesuflM Ma/Ibtx n'/IaHer, AaBHo

se Ha6.rm.qaBllrrlxcfl. Hraxe flpuBorllrrcfl paclpeAeaeHlle qucna na6'rlrcAas-
llIzxcg MaJrbIx nnager rro [ocJreAHr.rM roAaM ua6.nrc4euzr.

llocncarrrA l,l,,.rnnu6r,uoroa HaorrcAe- | nlaHerHqfr 
I

flocreagllii
roa na6lrc/\e-

II Ufl

LIrrcJro Ha6Jiloa.
TINAHET

iloc.[c,i(rrrrii
roa sa6lrc,t(c-

IITIfi

lH,,.ro rr6r,or,

I 
fl.44 Her

1935
I s36
1 937
1 938
1 939

I 940
194 I
1942
I 943
ts44

B

t2
11

41
l8

I
2

6
8

re4s I o
1946 | l0ts47 I ,,

8..* i-t+7-
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Ilitrtuaglre nJrggel br

546
151
226
40

l 078
6

270
78

774
55

168
r,t44
798

29
526
o,
75
lt0

lol
i).1 J
26

479
?.) I

1027
BII

1 331
275
113
201
lJ63

JZ
397
951
859

1128
233
144
iztt

1 301
.J/

127
l,i9
12+
570
395
715
394
3+2
755

30
581

l 19ti
148
bU

441
L)27

1102
7t4
304

1 108

llcrodi as
Abun dantia
Weringia
H arrnonia
I{entha
I-lcba.
Ana li ita
Diana
Arnror
Pandora
Sibilla
Leontin a

Ruth
Arnphilrite
Jena
Minerva
Eurydike
Antiope
Arequipa
Centesima
1)rose rpi n a
C a prera
Tabora
Aesc u lapia
Nauheinra
Solweig
Sapienti a
Amalthea
Penelope
Padua
Ponrona
Viennr
G aspra
Bouzareah
Astrid
Asterope
Vibilia
Bruci a
Yvonne
Fides .

J ohanna
lVl edusa
Alkeste
Kythera
Delia .

Tra nsvaal ia
Arduina
Endynrion
Quintilla
llrania
Ta utonia
Sheba
Gallia
Echo
Bathilde
Charis
Pepita
Ulula .

Olga
Demeter

,(ara
( 1918 )

Anp. 4

Anp. 4

Anp. B

Arrp. 12

l\,laii 2

Mair 2

Mafi 6

llrotta 4
I4rcus 28

Wronr 2
llwaa 2

l,lrors 6

BceMHpHoe

Bpe M{

h ttt.

19 42.4

22 7.4

20 48.5

21 17 .5

20 52.5

23 10.0
20 32.3

20.37.3
22 47 .3

20 27.2
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a ( I9rr0.0 )

hnt
1t 15.0
1 l 23.9
1t 25.4
1 I 26.5
i 1 43.8
i1 48.2
12 it4.4
12 57.4
t3 0.5
13 2.1

13 15.9
t3 19.5
t,) J/. i
I 1 53.4
11 54.5
r 1 55.2
1 I 55.3
12 1.8
12 6.7
12 7.5
12 16.4
12 22.5
12 22.9
12 2'!'.0
12 28.5
12 37.1
J2 43.2
12 +4.1
12 45.8
13 54.5
)4 1.3
14 1.8
14 2.4
14 5.0
14 6.+
14 34.1
13 7.0
l3 10,8
15 20.6
15 29.8
l5 35. ri
l5 37.8
15 38.1
15 4+.2
t5 48.2
t5 51.8
15 5.1.0
15 58.7
16 0.4
14 59.2
t5 2.4
l7 23.8
17 38.9
17 47 ,5
I7 48.9
l8 1.3
18 47 .2
18 53.6
17 58,2

u ,,,u0.0, 

| 
,,r

+ lri 29
+11 r4
+20 10
.1,11 21

+lb '17
)-16 47

-933_-17 25

-13 52

-747
-9 5

-r5 5

-12 14

-L+ 45
-l- 3 10

+014
- 0 i0
-l- 3 40
+022
- 0 16

+3 8
+839
+410
-145l-157
+117
t-334
1448
-1, 0 40
+2s0
-13 59

-18 24

-17 32

-942
-11 52

-15 24

-10 I0
-t-28 26
t-,)7 

'd
-21 

'.11

-23 22

-17 44

-16 r

-19 13

-22 40

-17 42

-20 7

-16 16

-23 50
+il 51

+641
+10 58
*17 58

-20 0

-15 25

-31
-550-fooo
+13 2

tlt
11.5
tl.7
lJ.L)

9,5
13.2
9.5

I I .0
r0. 1

1,) ,)

ll.ti
11.8
13.2
t2.B
9.4

12.6
r0.8
12.!)
12.0
11.9
12.6
10.7
lJ. /

14 .1
1_L )
l:3. u
14.9
t1 .0
I0.4
12.6
12.0
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AIIA]1 BI\,IIIfl II ,\YTt CCCP
IdSB ECl'Hfl }TPbIM C ]TOPI ACTPOOHSI{qEC ITOH OBCEPBATOI' A },I

Tovr IV, 1949 n.

TIABJTTOAEHIT,fl MAJrbrX trJIAHET

IL Q. ,llltt.titt

Ha6,rroAesufl MaJrbrx lt,rraHe'r BenHCb Ha acrporpa@e c 4eyvrr r{ar{epa\,rLr
(120 ruu) Ha rr/racruHxax l4crueu - KoAax 103a - O, o - rpeABapurer'ib-
Hbre reKyrrlae HoMepa I{oBLIx N{a./rblx [llauer, garl,u,eusux B Cvnaezge.

HoeHe [.rraHerhr o 27, 32 vt o 28, 33 sa6,rmlaJlHcb 6es sHqrzc,[eHus [peA-
BapHTeJIbHbrX op6zr. fIocreAgue vx Io.{o)KeHHfl I(ax or]eHb 6,rnsx}re
He Mornu 6brrb rorrHo H,u,eHrlr$Hur.rpoBaHbi i.i o6osgarreHbl AByMq HoMe-
pavu 27,32 u 28,33.

PasHocru ,,Ha6,rrcLeHr{s MrzHyc BbrrrHC/reHHr", o6o3Ha.reHHble 6yr<nofi (H),
orHeceHEI r eQerrreprl4au lei?4e"rr6eprcNoit o6cepaaropuu (r. 15, lM 5),
ocra,Ilr,Hble - K SQeMepIrAaM I4rcTuryra reoperrrqecfforZ acrpoHoiuua. !,,r4
Hexoropbrx ir,rraHer 3HaqeHr.{fl O - C He Aarrbr ri3-3a orcyrcrBr.rs eQeuepli4.

trI ITO}IETbI AIIIBPVITTI
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HABJTIOAEIII{fl IIA CIIEr{Tp0ilEJIr{OCtfioIIE B 1948

Il. iD. tlta,mouutouno(je,

I

I

j

r.i
i

I

iIl oroii pa6ore AaHr,r pe3yJrbrarr,r ua6apAeurrii rra cner(TporennocKorre B i9{s r.

I{a6,rrc4euns npoH3BoAr.r/rHCb Ha crar{AaprHoM cttexrpotenuocKorre
Xeaa. OcHoeHr,re xapaKTepHCTHr{H urrcrpyMeHTa AaHbr s or.rere 3a
1947 r. [1].xflneri c ua6,uo4eHutrMLr Co.rysua 6utno 22g. B pa6ore;nprrrr-
Ma.u.Iyqacrlle: 'E. O. LUanoursuxona (184 sa6,ryrc.q,enus), I(, K. Llyi:aea
(42 rualmogenun) z C, E. Ilnrcettuep (3 ua6,rro4euua). i ,

fIo npur,rep)r rrpoix,,rbrx,rrer ocHoBHbIe ua6nrcAeuufl rrpoBoAHd,rxcb
B IIwyTHH []o z cocroflJrr4 B c,'IeAyrcul,eMi , I

1. 3apuconr<a cRer,/rrrrx Lr reNr[rbrx @,roxxy,rlon a oileHI{a .rHcra rr] r.rH-

TerrcllBHocreri ux, ',

2. Perucrpaqr.rfl prsBepxrenar?.

3. Onpe4e.rreHr.re re,rruorpa(tuuecxux KoopLHHar xpolioc@epHrrrli o6pa-
3oBaHlrfr.

O[enxa r{r.ic,[a r.i Hr]TeHctrBgocrefi cBer/'rrdx r4 Ter{r-Ibix Saoxxy,,tos 4e-
'rla,ilrcb lro craHAaprllblM crrcxrpor oJlrorpaMMatr no 5-,iri,r,rlsoii lrrKAJrc.
IIpI{qer\{ oueHKa 0 cooruercrBoBa,rra orcyrcrBaro (;,ror<ry,ron, a oueHr(a
5 .'- ux MaKCI,IMaJTLHoMy r{acry. Oqeuru rrorrlHocrr{ r.i3Bellx(eHr.rii 4e.nalncr
no rpex6a"rnsnoii rrrKa,[e, tAe oqegxa 1 cooreercrBoBa,rra c,ra6onay us-
Ilepx{eHr.rio, a orleHKa 3 - o.reur Nlorqr{oMy. fIo4 ilrorqnocrbro [oApa3yL{e-
Ba.llocb cyMMapHoe Aer?crsae AByx Saxropoa: flpKoc.l.k r.r pa3]uepoB
H3Beplr{eHHf .

Onpe4e,reurle KoopAHHar 4e'la,refi flpousBoAr.r./rocb c not{ourbro Bctro
MOlaTe,[],HOrO npI{CIIoco6ne{ust r{3 AByx r]pr{si\{, [przKpeflr,reHnoro xi onpaBe
uvrarouleft ,[rzHgbr cneKrpote,rrr{ocKorra it o16pacsrsarcu{ero uso6paxreuue
Co"nuqa B cropoHy or ocr{oBHoro rryriKa ctsera Ha Mrcn,rrr.riuel'poByrQ cerKy.

flpn o6pa6orre [o,[yrreHHbIx r43MepeHrafi npulreufl,Jtlrcb cneudaarusle
uoMorpaMMbr [2].

t'Cu. raxxe crarbro A. fi. Cenepuoro B gTor{ c6opnure.

21t 14't,
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u3Bep)r(erIIIr. .II,re apxue
IeTaJl lt

3pyntnnusrfi npory6e-
paHeu

"il,ne 
npxue rouxa

PrrA nocJIer,oBareJIh-
IIblx BCnLIUIeK

.II,ne npxue rour<u
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qeK
Moulsoe H3BepxettHe.
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,rpKag Tol{rit , KoTopaR
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flpxaa rouxa
flpxar rera.ts
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'l a6 rvru a 2 (npoAo,lxeuue)

flpuuerarr,rr

flpxas Aerals
Hecxo,rrrro rl)Klrx ro-

TICK

Tpu opynrurHbrx ueHr-
pa

Hirreucxsrlocrb l<on e6-
JICTC'I

flpraa no,roca
Tpn lprue rouru
Hecxo,,rsro apr(Hx ro-

q eI(
Hecrio,rsxo rpr(lrx ro-

qeK. flpEocTb naAaeT
Mou{uoe 143BepitteHHe
I lecro,rsxo rrpK14x ro-

q ei(
.[.ae apr<ne AeraJt]r
flpxan rera,'rb. flp-

KOCTb na/laeT
!.na epyrrranubrx uelrr-

pa
flpxaa roura))
3pynrunul,rfi npory6e.

paHerl
flpxan rera.,rr
Hecro.ur,ro spr{r4x ro-

qeK
Hecxonsro flpt<ux Ie-

TAJIEU

|lprarr roura
U,cns ,rpr(fix rorrex.

Maxcurrlyl,r rrpl(ocTI.t
a.9 q. 21 r"r.

Spynrunrrnrfi npory6e-
paHeu

fPt<aa 1Y1n
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I-lecxo.risro rrpKHx Ie
TAJICU

[sa epl nrranrrbrx uetr't-.
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flpnax roura
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Ta6.r uua 2 (okorrqaHrle)

n Dlr ]r e.rtlJlI{

I I.enr lpxux roueli
flPxan iteraJlh. flP-

r{ocTb I]axae?
I os rr,urru o rry, I(oHe t(

x3Bep)r(eIIlts
Llenn lprrrx rouer
Flecrolrsno flpt(Hx r o-

qex
Marrrfi spynrrnHr,rfi

rrpory 6ep aueu
3pynlrraur,rfi npor y6e-

pa Her{
fl picar .qeta.rrn
3p1'n runur,rfi npory6c-

paHeu
Spynrrnrrr,rir nporl'6c-

paHerl
Hecxo;rsxo flpt<HN jte-

rare ii
flpxan .&e1a.Ib. flp-

xoc.rs xo,,re6,tercR
Tpn flp rore rorr r(H,

Marcurra,,rluaa rrpr(ocrb
n9q.13lr.

3pyrrru oHr.ui npo'ry6c-
parrerl

florr.r,4nuor,ry, r(orrerl
u3BepiKeHurr

l'il.'rr,rii opynlrrnrurii
npory6eparre r1

Iia.rr,rri nepciuc)riaro-
ultti.icl '11,r nlrnttt,ti'i nIo-
ry 6epraue rl

flpxan Aera.irb, pac-
raBi[aflcr] Ha,(Be

Pn4 apnrx rouetr

]ITCXO;IutrO,lIKlivlO-
rICI(

,il.ee nocJrt';loBaleJrh-
lIbI€ BCIIbIIIII(E

llooranuou),, Korrcu
i\,lOIllHOrO H3Bep)I{elIHs.
Hccxo,rurto rpJrrrrdBHr,lx
ueHrpoB

!.ee rptcue Aera,ru

.[,yroo6pasnaq r,e'rairb
c oqeHb ,prflrlrll cf)'cT-
KaMr4 Ha Kpaflx

Maaud ttepcr\texato-
rquficn npory6epaneu

flpral Aera,ru Ha-Allc-
lie fi MaJIITIH nPorYOePa-
lreu

.II,se tpxue Ael'a.[l'I,
Marcnlrtytrt HHTeHCHBHo-
crr,r oroJro 8 q. 03 trl .

ll"

1

2

1



B ra6l. 1a u 16 Aarorcfl or{eHKH qucila u HHTeHcuBsocreii cBerJrbrx H TeM-
Hbrx H" QnoxxyJroB Ha xax4urfi 4ent na6,rro4euur2. KaN4oniy Mecflrry
coorBeTcTByror ABa cro,r6qa: nepnufi Aaer or(eHKn S,,rorry,roB A,rfl Bcero
A,rzcra, a rropofi-Anff rleurpa/rbHoli eosu.

B ra6",r. 2 4aercn ctrHCoH a:eepxennri. Moileursr BpeMeurr Aarorcfl
tio BceMr4pHolry BpeMeur.r. Xupunv rupNQroM Harreqarausl 4eficrnrreJrb-
Hbre MoMeHTbr HarraJra rzJrH KoHU.a HBBepr'r(eHHfi. [Ipu6,rnxeHHhre Koopl{H-
Harr,r r{sBepx<enufi Aarorcfl B cr.rcreNre Koppuurroua.

l. E. lIIanouHHKoBa,
Bl, 19,18.

2. 6rc.l.rererrr, KIICO, ,\i 2,

JIu.reperypa,

I4enecrns Kpuucxofi acrpo$r.rsruecrofi o6cepnaropl.ru, 3,

i 931.

IIOIIPARJIIi]I]I1I.]

B crarle ,Op6uru r{oMrroHeHToB cflerrpa,rtHo-AeofiHor? snes4sr H. D.
85217. (I,{sn. KAO ll, 44, 1948) ripz peureHr.ia yc,ToBrrbrx ypanueHuri arpa-
,racr se6o.nsuras oruw6ra a xoe$@uqr{errrax rrpu r. I,l:nieHenren B or(oH-
qareJIbHolvi pe3yrbTare IIpaKTHqecHr.r IIHTITox]IbI, E BMeCTO trOilpaBOr{ Ha

crp. 49 Hyx(Ho s:tntu dVo:-0.6, dKt:+0.2, dKz: + 1.2, d.e:. +O.OO0S
H do't : - 0".2. Oronqare,rrbrro ltpprHflrarr KpytoBa x op6uta ocraercrr 6es
}I3II EHE III]fl.

fl. florrnep n ue4anner.i cra'rbe (Ap. J. 109, 103, 1949) nocnpoasBol(r.ir
cpororpacpuro creKrpa H. D. 85217 A,,rfl groxr or{oro trpoxo)r{4er]firr rrepes
ysrbr. Xopouee pa3ABoeHr4e lnsvk fior(agbrBaer, rrro AarrHr,rii mnoro nepuoA
BrroJIHe yAoB/rerBopare,'reH. FIaxe AaHbI rtrfl cpaBHer{Iifl S,rretietrri,r r.r3

Haurefi clal'ba i.r Hosor? crarbrr l{. Ilonuepa:

Kl Ke mrsins i mrsins i
100.3 i 05.4 1 .41 1 .34 l4ee. KAO, lI, tt4, 1948.
100 i 05 | .4 I .3 Ap. J . 109, 103, 19219.

T. A. Ilfatin
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3.05459 17.4
3.05c 17



IICTIPAB/IEHTjfl 14 ONEqATKI,,I
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7 ce.
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9 cn., 3 cron6.
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7 cn., t cron6.
I cn., 1 cro.rr6.
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I4gnecrus Kpuucrofi AcrpoQusuuecr<ofi o6cepnaropun, tou IV

Crpora HaneqalaHo ,[orlrHo 6ulrs


