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XXII cr,eax Itonruyuucru.rec(ort rraprrrrr
Cosercxoro Coroaa

XXII clseaA Houuynr,rcrltqecxoii flaprr{r.r Conercxoro Coroga - clrea,q
ctpoure;refi ftoMMyHr{Bnra - troABeJr rr?oru repouqecroft cosrn4areJrbHofi pa-
6otr,r corercxoro HapoAa, Bcryflr{Bmero B rreprroA paaBepr{yroro crpor4TeJrb-
crBa HoMMyHrrBMa. Crea4 o1cyquil r{ lpr.rrrflJr seruxuft r4cropuqecxlrft 4ony-
MeHr Harrreii euoxn - [porpar{uy HfICC, nonxpe:rurrfi, HayTrHo o6ocnonan-
urrfi uran fiocrpoeHrr.rr r(oMrfyHr{crr{necxoro o6rqecrna B Hameft crparre.

tr4cHnro.rlmeJrbuo Balr{Hoe BrraqeH[e B BE]troJr]IeHr.rI{ ocuoBHofi BaAasIr, no-
ctasreHrofi uporpauuofi I{[CC trepeA BceM coBercxt4M HapoAoM, coBAar.rrafl
Marepr{aJrbHo-rexur.rsecxoii 6aau HoMMyHrrBr\{a r{rpaer Hayna? fioropa.rr B co-
Bper{eHHbrx ycJroBtIEx cranoBl,rrcr lrorquoii [por.raBoAr{reJrb}roft cunofi o6qe-
crBa r4 6ea xoropolt Eer{brcJrr4M rrporpecc rexHtrrntrr, paaBlrrue rrportaBoAcrBa.
Heycrauuan sa6ora rraprr{r{, Bcero HapoAa BrJABrrr.ryJra Hamy Hayr(y r{ rex-
Hr4Ky Ha rrepeAoBble rroal{rll{rr n innponofi Hayne rr rexur4xe. ,[ocraro.rno yuo-
M.EI-Iyrb o6 ucxnro.rr4TeJrEublx ycnexax naruefi Hayxrr B Barrycne rrepBbrx I{c-
ItyccTBeHlrbrx crryTHr4noB, B oCBOerrr{rr HocMtr{qecKoro IIpocTparrcTBa, yr]eH-
qaBmrlxcfl rroryqeHfieM HoBbrx AaHHErx o [prrpoAe ltocuoca, o Jlyne lz HocMr{-
rtecnr{r\rr{ rroJrera}rr{ coBercxr{x repoeB-r{ocMo}raBToB IO. A. Iarapuna r.
f. C. Tr,rrona, orr{pbrBmr{x Dpy r,rex{rrJrauerHbrx coo6rqeurafi.

Haura HoBa.E trporpar{r{a rpe6yer gamnefiuero rroAbei\ra ypoBHfl fi r{eJre-
ycrpel{Jlennocru HayqHbrx l{ccJleAonauufi, c reilr sto6rr rro Bcerf ocHoBHbn\[
EarrpaBJreur{fll\{ coBeTclrafr lrayxa SaBoeBaJra rrepeAoBr,re lroBrrr\I{r{ n uuporoft
HayHe.

flepe4 yqeHBIM[ cro.trT rrporpaMlrFrbre, r{cnJrroqr{TeJrbHo Ba}r{Hr,re BaAaqr{
oBJIaAeHr{fi rroB},ri\{trr [cTosH[HaMr{ Erreprrrr{, B rracTr{ocTl{ - oBJIaAeTB ytrpaB-
JreHr4eM peaHl{I{fll\{I1[ TepMO.flAepHOrO Cr{HTe3a B r{eJr.frx MI{pIroIo I4crIoJrLSoBaHrr.fr
6earpanrtunblx ucrosHur(oB aroMnoft aneprmn, BoBAeficrBoBarb aKTr4BHo rra
r{JrrrMaT Ir rroroAl{bre ycJloBr{f , uo6e4zrr 6o.rreenI,I w o6ecne,ilTTB JIroAflM AoJrro-
JIeTI{e' HaIIpaBJI'ITL }I{I4BIIeHHbIe IIpOqeCCbI, COBAaBaTB IIOBBIe 1\IaTepUaJIbI
c SaAaHr{brr\{rn csoficruai\fr{, oBJraAerb noct{r{secHr,lr{ IlpocrpaHcrBoM, rrpoRJla-
Ar;rBa.rr nyrn coo6rqelrrdn Bo Bcenennofi. <3ro, - cr{aaaJr H. C. Xpyqen,-
CocTaBIrT r{eJryro Srloxy n uuponoft r{cTopl{II Hayl{u I{ TexHrrnrr, AacT qeJrOBeHy
Eel4cqeptraer\fbre pecypcbr SHeprrrrr, cAeJraer ero tror{crl{He BJIacreJrtrHoM trptr-
poAbr).

fopxurafi orr{Jrrrr .u o4o6penre Bcrperr{Jrr.r peue}rlrrr XXII clueaAa B Hayq-
rrbrx noJrJreHrrrBax crpaHbr. o6rqee co6paune Ana4errr,ru nayx cccP, [poxo-
Ar{Brrree sepe3 ABe HeAeJrr[ [ocJre oHoHqaHufl cr,eBAa, eAr{HoAyrnHo o4o6pu;ro
peltreHrr.fl c5e3Aa r4 rrpr4rrflJro r{oHl{peTHbre pe[reHrr.E, IratrpaBJreHHr;re Ha BbrrroJl-
HeHr{e ucropuuecHr{x yHaBaHr{ii cres4a o pa3Br{Tr4rr }rayHr4. ,(na noop4r.rHaqurr
I[ pyltoBoAcrna pa6or:ai\{I{ rro Barnuerturrlf Teoperl{qecxznr npo6neMat,r coBAarrbr
HayrlHbre coBerlr, Hasara 6onrruas pa6ora IIo olpeAeJreHrrro oclroBHbrx Ea-
nparnenuft Hayqubrx r{ccJreAoBauuli, uo uo46opy rr rroAroroBr{e HoBBrx HaA-
poB, tro pacmupeHlrlo r4 yxpetrJIeHIrrc MareprraJrbHo-TexHu.recxoft 6aar,r uaynu.



Orpouurte BoBr{o}r{Hocrl{ npeAocraBJIeHbr cosercHor,l Hayr(e ltom,uynracru-
secnoft uapruefi Conerutoro Corcaa. B penoppuo nopornrfi cpor(, Ba rpr{
foAa, coBeTcHafi otrTr{r{o-MexaHllqecl(af rlpoMbrrrIJIeHIIocTL CoSAaJIa oAr,IH u3
xpynueftulrx reJrecnorroB n{r{pa - 2,G-lrerponrrfi aepHa;rr,rlr,rfi :relecxorr, ycra-
uon,rensufi na naueft o6cepnar:opr,ru.

Bonrruas pa6ora rpoBeAeHa n ltpnrrcxoii acrpo{uan.recnoft o6cepraroplrlr
rro rrepecMorpy ocrloBrrr,rx HarrpaBJreurul ncc,re4onaurli n uo nr,16opy nau6oree
aI(TyaJIblIbIx upo6neu, B qacrHocrrl B cBfrBIr c rroryrlgH[erf rroBoro r{olqHoro
cpeAcrBa rlccJreAoBaHus HocMoca, B coorsercrBrrrr c orr{xr nporloxoArrr rr [epe-
crpofixa HayErHo-oprauzaaquonnoii crpyr(rypbr o6cepnaroprn. Coa4aun
rpylrlbl no paapa6orne orAeJlbnr,rx upo6neiu, opralrrraoBaHbr rr peryJrflprro
pa6otaro:r cerrrrHapbl rro orlrM upo6rerrau. Mnoro ctroco6Hbrx r{Htrqr{arr{BHbrx
MOJIOALTX COTpyAHT{nOB aHTr{BrrO yqacTByror n paspa6orxe pasJrr,rrrHrrx rrpo-
6.reu; cnu4ereJlr,crBoM lrx ycrreruHoft pa6orrr rrBJrrrercrr rroAroroBr{a s 1961 r.
rr.rrrr{ Ar,rccepraqlrft .

Corpy4rurnIa o6cepnaroprrrr rrprrJrararor Bce ycurrrrrr n rorly, .rro6rr Brrecrr,r
cnoft nxra4 Bo BcerrapoAlroe AeJro [ocrpoeHrrfl HoBoro o6rqecrna, o6rqecr:na
Mzpa, Tpyna, Ceo6ogr,r, PaseHcrBa lr Csacrsfl ncex nrc4efi
II HapOAOB.
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Ton XXVII, 1962 r.

yJ-l bTPAO I{OJIETOBLIIZ CIrEnTp COJTHUA
B OEJIACTM 2470-3TOO A,

B. II . Itaua,noa, A. B. ,tl.tto6,/teaa

fiaercx Barurcb crrenTpa Cour4a tro ctrexTporpar\rMaM, fioryrrerrubrM Ha Br,rcore onoJro
'1'00 rcu, c paBpemeur.ren 0,{5 A 4rr r.rnrepsara 2700-3100 A n 0,8 A AJrE lrurepBaJra
2470-2700 L. Pacnpe4eneur.re a6conror:nofi eueprur,r uar,igerro rryreM cpaBEe,r4.a c 11Biryqegr.reM
r(parepa yrorluoftAyur' Onpegelera ol{BllBaJrerrrlrafi ur{prrua [orJrorrlegr.rg pe3orrarroHbrMrr
Jrr.rurrflMrr r,rour{BoBaurroro l\{arur{fi y 2800 A, panuar 66 A.

,{aetca ctrllcor( I{BMepeunbrx {paynrodleposbrx fil,rufifi c rrx oro]r{AecrBJrer{rrer{ rr Br{-
ayanrroir oqennoft r.rrrrerrcrrBHocrrt Arfi yqacrna 2632_2g00 A.

fup ul:rnAVroLET soLAR spECTRUM rN THE REGIoN 2470-atoo A, by
v. P. I(achaloa and A, v. Yakouleaa.- The energy specirum curve of the sun has been
obtained from spectrograms tal<en at a height, of about 100 km, the resolution being 0.lbA
a[ 2700-31004 and 0.3 A aL 2470-2700L. The absolute energy is determined by
comparison with a carbon arc crater radiafion. The equivalenf width of absorption by
resonance lines of ionized magnesium is 66A at 2800A. A list is given of *.asrred Fraun-
hofer lines, t,heir identification and a visual estimate of int,enii[y in the region ZSB2-
2900 A.

f(pr,rraa l)ac[pele"rrerrnfl rrirrerrcrrBrrocrrr

B 1959 r. I{a Brlcorax onoJro 100 rc"t,t, rrarin 6r,rno criiororpa{rrlloBaHo rrflrb
clrcltrpoll Connqa rla cilelirporpa$c Hoprralbrror.o naAerrufl tryuei.r c peilcrnoit
600 rurpuxoBl,u,.u, Lr paArrycoxr r{prrBrrBrrr,r t .,r.r,. (Dororpa{rapooarinc nporraBo-
ArIJrocb Bo BropoN,I rropEAIte cnenrpa rrplr ilrrprrrre uleJrlr clenrporpa$a 6,1,r,
Ogr.rn na roryrrcrrHr,rx clerirpoB rrprrBcAerr ua c[nr. l.

Hecencu6r'uI'IBrrpoBarIHatl IIeJIHoBeprrrrcrar{ c[oroueruia <iIIoer,rrr,rB-MBD
orrpeAeJrflJra pasperxarcqyrc cuoco6rrocrb; nllrr sron{ rroJryrrr,rltrrHa rr,rHuii B
clleltTpe cllcql'IaJrblloro IIcrotIrIrIIta - (IroJrolo r{aToAaD - He lrpeBr,IlraJla
0,15 A, a pa3llcplr ucrorrHr.rna cBera orparrrrrrr.rBaJrlrcb gua{iparrroil u Srrllr
llaBHrrr yrJroRrrr{ pa3}reparr connqa.

lpagylrponna dtorouneultll nponBBoAr.lJracb n ra6oparoprrDrx ycJroBr,rflx rra
crlertrporpa{ie tr{CII-28.

B naqecrne araJlorlHoro l{croslll{na c,c'r'a npr,rxrelrtrJlacb yroJrbrrar{ Ayra.
Itparep Ayru [poexrr'rpoBaJrcrr Ha rr{e.[b upn6opa qcpea orBepcrrrc B 4uadrparrrc



r{B HlrfleJIfi, ArraMerpoM 1,52 nu,, flua$parlta ycraHaBJlrrBaJlacb rlepeA aIroAoM

Ea paccrortruw 20 il,rv,1 arreprypurrft yron cocraBJItIJI 30'. BrrpeaaeMoe rlflrlro
ar{oga }re rpeBbrmar.o 1,7 ,4,r,tlt A:r.av'erp rne o6ropeBllrero auo/{a 6r,rr ne Mer{ee

3 tw.M,, r. e. B crreHrporpa{ AoJrir(Eo 6srno uouaAar}, ToJIbIto u3ilyqeEtre rrB qelr-

rpanr,uor,i sorrbr HpaTepa. Cra6unr,uoctr, ropeIII{fl AyrI{ BbrAep}KilBaJracb

onono 5%.
Vrnu npr.ruelrEJlr{cr, (clenrpaJlbr'ro qr{crr;re). Anog u r(aroA Bar(peIIJIfi JItrcb

rroA yrJroM 90o s urrarraBe c qacoBbr]r rfexaur[Brfo]r AJrr c6nwmenws oJIeHTpoAoB.

Harog BaocrpfiJrcfl.

14s fr.nrfi floilyqenubrx ctrefiTporpaMM Airfl cocraBJreHr{r Hpunofi ornocrrreJll-
Hbrx ar{eprr4fi n crex:rpe Coruqa 6rrna nu6patra clertrporpaMMa c rrarrJlyqmrilM

paapertreHr{err, r{ilremulaf Hopi\faJrbrrbre rrJlorr{octn. flpucyrcrBrre pacce.anuoro

cBera rra cflenrporpaMMe He 6rrno aauetno.
Ha cnexrporpaMr{ax BaperrrcrprrpoBarra o6nactr 3100-2600 A, uo Soto-

MerplIpoBaJracr, o6nao:rr 3100-2700 A, TaR Han olr,rrr,r tror(aaaJru, qro pe-

ByJrr,Tarr.r {oronrerplrpoBarrr{fl 6onee HopornoBoJrrroBoro yqacrHa crIeHTpa Mo-

ryr 6r,rm r,rcna]fieHr,r r{aJlox{e}rrroM r{BilyTleHfir r{B crler(Tpa rlepBoro rrop.sAxa.

3ra o6ractr 6nra pas6lrta na 40 yqacrnoB uo 10 A.
MuHpo{ororpar{Mr,r roryqeubl Ira perr4crpr{pyrotrleM unHpo{oror,retpe M(D-4.
flpeo6pasonauue troJryqeurrr,rx Hpr{Bbrx B nptrBr,re rlurerrcuBrrooreft npora-

BoArrJroob Ea cneqr{aJlbEo cnorrorpyrrpoBaunorvr nplr6ope. Tlgen upeo6paaoBa-
Hr{fl Batrrrceir na rogo6uorrt upu6ope orlncaHa y flepcerna It] u cooronr B [po-
exTrrpoBanr{u upeo6paayeuoft Hpuoofi c rloMoqbro crernuleftcr rqeJlrr, rIBo-

6paixaervrofi rlurr.InApr4secrofi rnnsoli, ua {orornacrrrr{Hy. (Doronnactrauna rr

ir.uxpo{ororpaMMa rrepe}Ietr{arcrc.rl oAHa nag 4pyroft B fiJrocrocrrr, uapaJl-
nemsoft trI,eJIE, B HatrpaBJleuuu, efi flepfle]rArrnyJrfipHol\f. Hauparneurre AI4c-

lepcrrrr flprl aroM trapaJIJIeJIbIro'rqeru.

!,numerrue Sotonnacruunr{ u ltuttpoc}otorpaMMbr ocytrIecrBJlnerc.E c tro-

Morqbro q,yfioB uepea ma6noH, I{MeIoIq[ft npo{unr aapanaeuoft xapaxrepl(crl{-
qecnoft Hprnoft, lr uacmra6uylo nlrueftry, noropr,re ynpeffIeubr na ogxoft rIJIar-

{opue, upnoogramoft B ABU}r{eHI[e aJrexTpoMoropo]I trpu rloMotrLr raftrtu u BILH-

Ta, qro o6ecneq[eaer Aocraroql{o xtecrxylo cBtrab MeHAy upeo6paayeuort aa-

rlr{cbro r4 Ballr4cbro rtuteucr.rnnocrefi .

OcHosuas omtr6rta, Brrocr{Mar upr6opou B npltByrc LTHTeEcI{BHocteft, onpe-

AeJr.flerce ToqtrocrBro rrocrpoeuritfl xapartrepucrrasecxoft rpuoofi. Itpuoan rso-
6pamanacr zaoruyroft c:ransnoft nentoft rI crpor{Jracb c roqlrocrslo Ao 0,\ n"u,,

TaHas omn6na Melrbrtre omn6Hr,r, ofipeAeJlfirolqeft rosuocrb Eaxox{Aerrufr xa'
panTeprrcrtruecnoft npznoft. flplt atou xapaxTepr4crtrqecrafi fiprrBafl crpolrJlacb
B ItOOpAUrraTaX [pOBparIHOCtr - lOrapr{nr EITTeHcI4IB]rocTtr, qTo, B cBolo

oqepegb, o6,irersaro fiocrpoeul{e 14 rIoBbrmaJlo roqnocrb upeo6paao-
Ir aHr{fl.

B nr6 op rorapr{un.recnor'r [rr( aflr,r B ocHoBIro]I

6ue rrgun B aroM cryqae cpaBI{II}IbI c cIIJIT,HLI}II{

rrri flptr rreqarll ua 6yuary.
O6ractr, ctrer(rpa 2700-3100 A, cocroRular

nptrBeAeua na frrrr. 2,

oflpeAeJrflJrcfl TeNr, qro cJra-

u ue 6ygyr crrJrbr{o flcfta]rie-

no 40 yqacrnoB no t0 A.
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'flplr rogreare crrenTpaJrbuoro rpu6opa Ha paxere rlo Bperrfl ero ornaqnr
yBr(aE IqeJIb oKa3aJlacb HecKoJrr,fio 3arp.trareunofi, troaroMy cflel(Tpbr rro Bbr-
core 6rrnra HeoAI,IHaHoBor,l nnornocrr. CuertporpaMMr,r rrMeJrlr qaparrErrr,r r{ Apy-
rlre 4e{enrbr, a rar{}He r{eoArrHaHoBoe paBperneHr4e rro Bbrcore crrefiTpa, uo-
aroMy tforouetpupoBaHr{e [por4BBoAr,rJrocb rra pasr{oM paccroflHr,rrr or npafl.
B cssafi c arrrl\,r HamAsrft uB yqacrnoB crreKTpa trMeer csofi Macmra6, xoroprrft
no,q6npancx raH, uto6nr paaMep Banr{ctr 6rrn nancuuaJrbur,rM.

Ideua o4uoro AeJlelrlafi rrrRaJILr AJIfl KalmAoro r.ra yqacrnoB cuegrpa 1raxoAr{-
Jlacb rlo paBHocrI4 rorapu{rton aHeprLI[ ArIfl AByx roqem (o6rruuo Ma1cr{MaJrbrro
yAaJrerrEr,rx Apyr or Apyfa) , oflpeAeJreur{oft c nomorqbro xapanTepracrlruecxoii
,xpunoft. flxa crxar,rBaHr{fl yqacrnoB nc.a o6nacrb crreHTpa 6r,rna aauucaua
yrracrHaMlr tto 720 A c ueperpnrrr,reN{ r 20 A, no r(oropbrM HaxoAr,rJracb pa3-
flrocrt, norapr,r$n'ron SHeprr{I4 AJIfl rrecroJrbnrlx orAeJrr,r-rbrx roqen, rrprruaAJre}r{a-
qr{x Ha}r{AoNry r,r3 yrracrr{oB e t0 A. flponepxa rarroro cuoco6a coRar,rnar1n;1,
[poBeAerIHatI [pII BLIs[CileHI4n lroulaAeit IepeKpbrBaronlrrxcfl .racTeft yqacT-
xoa, nonaaaJra BoBr\,romrrocrb HecoBrlaAerrr.rfl pea5rl6rurou go Bo/o. flpu onor-
qareJrbr{oM cBfiSbrBaHr,rr4 yqacrnoB Srrnl,r yutenLl rroreplt n upu6ope r{ cIIeI{-
'rpaJrbrrafl qyBcrBrITeJILHOCTr, {OrO,uarepuana.:fIplr yqere crrexTpa,nr,uoft }:I3Jry-
qarerr,Hof,r cnoco6nocrrl yrJrfl 6r,rlr,r ucnorbaoBaHlr [a]rrrbre 3firepa [21.

Bce yuacrHrr oxagaJrr{cb B xopo[ea[ corJracur{ Apyr c ApyroM. Hecoona4e-
Hrre rrx fipaeB lre ilpeBr,rrnaer BeJr[qr,runr lorapu{Ma arreprr{u 0,01_0,02.

Bcnegcrnue HeotrpeAeJTerrHocrr{ B ancnogr.rqr,rr{, c r{oropofi 6u.ru c{ororpa-
Suponaurr cflenTpbl, AJIfl rlpldBrranr{ K rrrnaJre a6colrorur,rx eueprrali 6r,111r.r nc-
rroJlbsoBallbr clrer(rpr,r, IloilyqerrIIbre s 1960 r. c ar(crro3uqr,refi 1,5 + 0,1 cex.
cuenrpr,r oxBarr,rBa.ror o6.nacrr, ot 3100 A u Hopoue, ur,re.ri paapernegr{e npr4-
6.riretatersuo 0,1r A.

B arou cilyqae r{BMepeHr{or,a6corrcrgofi a,eprr.rr4 B crrexTpe cornqa upo-
tseAeHo rryrer\{ cpaBrrenr{fl c trHTeHcrlBrrocrbro r,rSJryqeurl.rr yrolrr.roft gyur. Ee
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rrparep $ororpatluporaJlcrr orrr.Icallrrbu\( Br,rme cloco6ou; encnoer,rqr,r.n cocraB-
ngna 2 lrr,rn.

Tax nart ourjrl'br nortrB:.rJIr,I, qro [prrMeHfler\{a.fl drorounenna He [oAqurrrrercrr
3ar(orry BSar{Mo3ax{ecTr! NocTrrr rr pasrrocTE, qyBcTBr,rTeilsnocreit IrJrerlHr,r AJrfl
orJlr{alalorurrxcfl ericrrognrrfift, Ho rrpr{ oArrrlanoBoM ltorr{qecrBe cBera l.re ocraer-
cfl rrocrorrr'rrror,i rrpr paaur,Ix ycJroBr,rr{x rrpofBJreHr'rf , rpaAyrrpoBna dtorounerrnlr
[por{BBoAr{Jracb rrprr AByx or(crro3r4rlrrrrx - 1,5 cert. !I 2 uurr., coorBercrBy]o-
ulr4x rlper,renam {ororpadrrapouarrr,rn Corrrla r,r nparepa }roJrr,rroli [yr-r. flpn
aroN,r noiluqecruo cBera n o6olrx clyrrarrx 6r,rno ogr.rrraltonl,rxl I{ olpeAeJrflJrocb
urupr,ruoii uleJrlr crrer(Tporpa$a r,r nerlirparrnr,rrrrr cernarrlr c rraBecrr.rrJrr [po-
IIycHarrr{exr.

Cparnerue auepruli clenrpa Conuqa n yronuroit Ayrr{ rrpor,rBBoAr,rJrocb AJrrr

I 2930 A, r';1c ror rI Apyror"r cncrirpr,r [Nrerrr,r oAr.{HaHoBr,re rrrrorHocrr{.
floc;re yalera [orepb cBera rr]lrr orpairicrrurr or BepnaJra cre4nrqeii crrcrcl{rJ?

paBHr{IIri B Di{crroBr{Ltrr,rflx r{ a{{renra HeBBa}r}roBal{ecrr.rr{ocrr.r 4nn {o:roruareprra-
JIa, orreprr,rr{ Corlrqa rrag aer,Iuoit aruocrfepoir AJIrr AJlrrr.rbr ]roJrrrrJ 2930 A 6r,ual

nair4ena paurroii 2,g #3. Toqrroc'u, onpeAeJrerrnn erofr BeJrr,lqr,rrrbr, rro-rx4r{-
MO\{y, COCTallJrrrcT L5-20o/o: BocIIpor,r3BoAr.rMocTb Elreprr{r{ yrorr,Hoft /Iyrrd
5-6 96 , uocilpor.rsBollr[Mocrb axcuoer,rqnn T % , orr u6rir,r {orouerpupoBarrr{fl
, (i/
tl-iJ i0.

IIInara artaucnnft a5conro:rnoit arropl[rr AJrrr clerrrpa c paBperleuueu 0,1.5'A
({ur.2) uolyqeHa c rror\{oxlr,ro cpauHerrlrrr co cnexrpol\r 1960 r. B yqacrne l{rrr{rr

norrr 2937-2882 A ({ur. 3). Snaqenun enepruii Aarrr,r B ##i flnoqa4u
yqaoTlta C[CItTpa C IyqilI,IN{ paBpeIneHIIeN{ IIOAIOILflJIaCT TaH, .ITO6r,r OUa 6r,Ua
paBrra rrJroqaAr.r rog npnnoii onepluli cuenrpa c MeHrrxt{xr paapemeurreu. Br,r-
qucfleulre nnoqaleii rrpol{BBoAr{JIocIr B r{oopArr}rarax r,rrrrerrcr{RHocrl _- AJnIHa
BOJ] I,IL'I.

Sror lne yqacron clenrpa cpaDlrr,rraJrcx c Sororuerpnuecroii HpuBoi,i, r(o-
Topyrc [oJlyrlrrJrrr Bnncou rr Apyrlre [3] uyrenrupr4B.flBnrr AJrrd]rrroBoJrrroBoro r(o[-
qa clenrpa t( aneprerr,rqecnoli rtpr.rnoir flBflyqeulrfl Coruqa, ua6nrogaeuoro c
3el,uu, r{ rrcrroJrbBoBar} corHeqHyro flocrorrrrr.ryro. I4auepeur.rr r o6racrlr
2990-2870 A uaxo4ato.u B xopoueM corJraor{lr o peByJrbratauu [3], a ranir(e
c (ror:oruerpfiqecnlrM arJracoll )rrlTpa$uoJreroBo]ro cfier(rpa Co,nnqa [4], r,ro y
2850 A rloJryrraercrr Barrergoe rlecoBrral{crrlrc, Aocrr{raroniee 60-70% y 2700 A.

Vsacrort 2720-2470 A npe4ctallen {orouerltlr.rccrtoii npr.rnoli crenrpa,
r{N{erorqcl'o paapcrlerrr're 0,3 A. Cnen.lporpauulr 6run [oJryrrcrrlr l 1956 r.,
peByJI6rarr,r aIraJIr{3a tppaynro{eponr,rx rlrnr,ril err,rx crrerirpon ony6nlu(orar{r,r!
n [5, 0].

B rta.Iecrlle cnertrpa cpaBl{ellrtfl r.IcroJrrraoBaJlcfr crrertrp ltprrrlTo}roBofr ralr-
ur,r fCB[-{20, pacupegeJlel{lle Dlreplr{r'I B noropox{ 6r,rno ueruepeHo c tro]\rorqr,K}
JraNrrDr (rreprroe reJroD nprr 7' : 3000:];15" I(. TosHocrri rpaAyrrpoBnrr npurr-
toHoaor"r JraNlnrrr 6r,rlu oqcrrclra u 51,1 .

IIIHala a6corrornr,rx cneprr,rii AJr.rr ororo yqacrrta clexTpa rroJryqeHa cpaB-
rIeHI,IeN[ c {otouetp[.Iecrtofi rrprrnoii cflcnlporpauu 1960 r.. B yrracrne 2745--
2700 A.
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@rr.3 (oHouvaure)

Bu'rgy Me,brtrero pa,peme,r.rfl crrer(TporpaMM AJrfi eroro yqacr*a, a ra*)fie
alaroii BeJrr(qlrgr,r [oupaBon, yqurbrBaronltrx rrBMetreHrre a{{enrznnocrr{ trpu-
6opa o gnunofi BoJrEbr, Barrr{cb c,,e*Tpa npeAcraBJre,a orpe,Haruu no 2i A
(t!ur. 4*). oruocurerr,Eoe paclpeAeJrelrue aHeprr{tr B BroM yqacr*e cler{Tpa
,corJracyerca c {oroue:rptrqecnu}ru nprrBr,rMr{ pa6or 14, 7).

- B ornra'rue or trpr{BeAeuHori agecr, aHeprer,,qecnoft xpraoofi grn yqacrna
3100-2700 A, HoropaR rroryrlsso uplr o6pa6or*" 

"o"*rporpaMr\r 
c paape-

meEr'reM 0r15 A, r{3}repeHr{fi orrroctrTeJrbHbrx aueprlrft uo cflel(TporFarrMar\r
'o pa3pemeEuew 0r[ u 0,3 A rraxoArrrcrr a corJlacr{r{c {rorouerplrrrec1r.r}rrr Hps-
errulr pa6or [3,4], noropLre Tar]r{e troilyrrenr;r rro clenrporpaMMar{, r,rMerorqrrM
6nlraxoe r( HameMy (0,3-Q,11 A) paapenrenue.

_ _lnpf y. .IpIr r{opperirype. Bernunulr lgZua {ur. 4 gornrur,r 6r,rm yueur-,urenu ua 0,2.
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(Dlrr. 4. Crenrpanr,noe pac[peAeJrerue grreprr4r{ r,ro.lryqenllt Co,nuqa
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zt/85 zt/80

Qrr. 4 (oton.rarure)

zt/70 7,i

I4a Sur. 5 uontuo BrrAerb, sro uuTeHouBrrocrb rrenoropr,rx yqacrnoB clefiTpa
,coorBercrByer rrpnocruoft reuneparype, flpeBrrmarouleit Terlneparypy (qep.
Iroro reJla) 6000" t(. Tan, y 3027 A rrHreHcr{Brrocrr, coorBercrByer r,raJryqenflro
c rer{reparypoft 6360' K, y 2977 A - 6370'i(, y 2913 A - 6325" I(, y
2700 A - 6260' l(, y 2655 u 2641 A - 6250" K.

Boaltoxtno, qro BcJreAcrs[e 6orExreii upoepaunocrrr coJrr{equoii aruoc{epr,r
s srofi o6nacrn crrexrpa ua6nrogaercfl uBryqenr.Ie r'ra 6orse rny6onlrx cnoen
,{oroci[epu.

Peaouancnr,re JrrrHr{rr Mg II y 2800

Montno trpeArloJrox(r,rrb? qro r,rr{Terrcr,rBrrocru orlreqeuHbrx yqacrltoB crlelt-
'rpa fle crlJrr,Ho BaHr,rlr{eubr rrorJrorqeHlrerr {paynro$eponrrx nuuuft lr 6nuexu x
I{HTeHcI{Brrocrr{ HerlpepbrBHoro cflcr(Tpa. Itpoue roro, TaH nan olruqecr(afi rlly-
,6rna s peBorralrcur,rx Jlr4Hr{flx Mg II Brraqr,rreJrrruo rrpeBbrrrraer rny6lrurr gpy-
rux nranuft atoft o6nacrr{ cleHTpa, Becr,rra BepoflTrro uaftrn yqacrnr,r crreRTpa
y 2800 A, uureucnBrrocrl{ rtoropr,rx o6ycnoonenr,r B ocHoBnor\f ilorJroxrenueM
roJrlno peaorrancr{brx nuuuft 2795,5 u 2802,7 A. tr4r.rreucr,rBuocrr{ B Taxux Torr-
.uax r{oHrypa rnnnil Mg II o6osuaqenrr ua {ur. 5 Hpyrnrtaruu.

Cvurax, qro noHryp tu:anfi. Mg II olpeAeJr.rrercr B ocHoBHoM trpoqeccaMrr
BaryxaHr{rr, rroJrbByflcb MoAeJrr,rc paccer{Barotrr,ero <o6paqarcqero cJro.fl)

Illycrepa, MolnHo uo4o6parr, reoper[qecnufi nonryp, coBrraAarouluft c na6nro-
AaeMLIMI'I 3HaSeHUn1ULI [nreUCr.rSUOCrefi .

Br,rpaxtenue AJIII ocraroqnoft usreucr{BHocrn r{ilreer BrrA:

T')' 3 , 4. 1 
"ti-.:r, I_-f I' 4 " \Al? , 2N,"2 l

'rAe tr -_ ofrrtrrqecfiafr rry6una, I{Melolr{afl orHomerrrle BeJrrrqr.rH L rtl,
gns nraurafi 2795,5 n 2802,7 A, t^ : o^11, rge .17 - Brrcora <ro4nopoguofi
.atuoc{epr,rD, a 6) - xoa{tflrqrreur pacceflHrrff

A

o^: T (#)' #-*/*,*.
ory3l

-1.fr t-
2t/.c.|



3Aecr /[ - cpeguee q].IcJIo aroMoB (n ocnonuou cocronnuu) Ha L c,us,,

gn- cra.'rucrlr.recxlrff nec no[ypoBr{r, 29n, - o6rqlrfi crarrncurqecxr,rii Bec

ocr{oBHoro ypoBHg, lr,*-cr.rJra ocqrrJrJrflropa, T-rrocroflrlHafl SaryxaHrr{fl,.

r nkln
L,---.-

cuz A

z<)-

2700 2800 J000 )., A"

O)r,rr. 5. Ilorrorqeur,re B crreftrpe Cornqa y 2800 A peaonancnrruu nuuuruu Mg II

THn - r(JIaccr.rqecr{afl-nocroflHHaf Baryxaur,rg. Hr,rlre npl{Be[e]rbr peByJr6ra,rrbr

BrrrrrrcJreHr,rii yr{ a3aHHLrx trap aMerpoB.

T,A

279s
2802

Itmn

0,6
0,3

gm gn

i.4 2

22

8n\
Egn, I*" y nn

0,6
0,3

NII

3,8 . 1020

Iy'// onpegeflrrer qlrcro aror\roB B ocrroBrroil[ cocrorHr,r]r HaA I c.tlz aruoc-
{epr,r. Tart rtart rlplr RIJTII{cJrerrr{r.r rre rrprrrrrrxraJlocl) 1}o r}Hr{NraHrre Baryxarrue
RcJIeAcrBnc croJrnrroBerlrrir, DTo rr{cflo Ao.Tliri}ro 6r,r'rr, n 2-3 paea yrrerrr,-
ItrEI.IO,

flonyuelruatl DeJrl,IrIlIIra llaxoArlTorr u cor-Jtacrrir c orrpc/(eJrelrrrer{ qr,rcJra aro-
rIoB Ca I1 uo peaorrarrcflbrnr Jrurrrrrrl{ Vn;orrtA lBl.

DItBuBaretrtHatr IrIr{pr,lua rrofJroulerrrrfl, o6pnaouanrroro Jrrrr.rr{rrNrn N{g II
2791t,5 n2802,7 A, no rrarrtrm{ r{sr,reper{r,rrrrr, cocraBJrfler 66 A.

H.prrlr,a IOCTpoOIIHOIO ItoilTypa TaI{iIie lIOt'yT yItasLIIlaTL IIa ypORCIIL TIc-

flpel]riBuolo cflerrrpa B rarruol,r yqacrne AJrr,rrr BoJrrr. ltla {ur. 5 eror ypoRcrrrr
r,reodpaxien rIITprrxoDoii JII,IT{r,reii; turpr.rxoBbre rtlrHr,rrr c rocrtoft uonaBr]lBaror
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yp0BeHr, slreprur{ usryqeHur{ (qeplIoro TcJra)) [prr TeN{ilepaType 6300
u 6400'I(.

tr{nrepec ilpeAcraRJrrrer uaJryqeH[e
'Cauoo6paulerrlre, rra6JlroAacNroe B arr,rx

B rrrrHr,rr{x 2791t,5 u 2802,7 A Ug lt.
JltrllrIfx I,I3JIyqeHr,Ifl, rra []Jyx I,r3 rIrrTI,r

,,!,. =J== I - t .2790 279,' 2800 wd
tDlrr.6. \{uxporirororparltrra ytliicrna crrcl{rpa y 2800 r\. [lar'roo6pau{crnrc B rrr,rrr]rfix

IrB.rTyqerrr,rrr I,Tg IJ clrcrrqolro n r{opotr{oDoJtrror}yro croporry

floilyqeHHbrx ctreHTporpaMr\[ cMerrlerro B nopornoBoJrHoByro cropo]ry; Mrrnpo-
'Sororparurr,ra o4,uoft r{B Hr{x 4nn o6nacru 2800 A upueo4rarcrr Ha {rr. 6. Jha-
uun NIg II c cauoo6parqeulrena, cMeu1eHrrr,rlr B AJrr4EHoBoJrHonyro o6nac:rs
.cler{rpa, tronaaaHbr na {ur. 7 (no ocra opAr4rrar orJroxreua aueprux).

fl pu aunp oncl4uaI{I{rr ttrruufr. rr o r Jr orqe]rr{fi AB yMfi trp fl Mr,rMr{ o He p r.r{ff rr3 Jry-

'qeHLLfiBJrr{Hr{.trx2795,5n2802,7 Acocrasn.fiercoorBercrueunol,06wO,T2ffi.
Bocnoilr,sosaBmr{cb l\roAeJrbro xporr,roc{epr,r [9J, cpanunM ql{cro HBaHTOB,

'coBAaloldr,Ix na6lro4aenoe r{sJlyqeurle B JlrrHrtrx, c qrrcJroM nos6yrrgeuuir ato-
rror Mg II cronxuoBerrr{flMrr c DJrer(rporralrr{.

9ucro r{BaHroB, coaAarorqee na6nro4aeuyro E}reprum B Jrr{Hr{r[ zlgb,b L,
4nD / f. \2

lY y-i,= li;\+) :0,86.1018,

rpe L - paccro.rrrrue or Seunu 4o cornqa, .R-paguyc connqa. rlncno soa-
,6ynrTlarorqlrx crorrnrroBeuufr, uporacxoAr{trtrr.rx n t cen. n crou6nre xporuocseprr
rla4 rrnonlaArtofi. a L c.a.tz,

Iy'i-,,: /\o (Mg rr) n"aih(r)(w)+ 1r* ,ilrw
Herassecruoft gefiIl'rl4noft r etou Bbrpalr{eHr{rr flBJrrrercrr .cpeAHee a{fremurnuoe
ceqcrrlle ros6yxgarcrqnx croJrnrroBerr4it -gru (u). Atour,r Mg II uo cBoeMy
cTpoerrl4ro rrp[HaAJIe]HaT n rpyfltre IqeIotIIr]rIx il[eTaJIJreB, AJr.fl noTopl,rx o{-
{enrrarrroctb croJrnrroBesnil oco6err}ro Bricona ra 6nraexa n BHaqeurlro AJrfl aro-
u.qn, Na I. OrcuepuueuraJrbHoe I4ccJreAoBaurre saBrrcrrlrocrra a{{enrrrBHoro
'ceqeEr{.E uos6yrxgeulrn D-nranlrft Harpr{fr aJreHrpoHrr[rM yAapoM or. errepr[r{
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oJIeHrpoHoB rrpoBeJl l(pracro{ [101. flnn a{{eHtnnnoro ceqeurfl B Maficr{-
uyue Syurqlur noa6yrrqer{r{fl oH roilyqrdil BHaseur{e 4,8'10-ts carz. Atortr,r Mg II
noa6yrngarorcrr eJreHTpor{alrr, cpeA}rflE a}reprr{fl r(oropbrx, coorBercrByloq,afl
upnunroft rer\{treparype noa6yntgenmfi T.: 6000 I(o, uoutlr n 10 paa Meubrtre

, ukln
L'*

tn'A

(lnr. 7. Itprrnax r.rlrrelrcllBrrocrrr yqasrlla cflcl{rpa y 2800 A. Carroo6parrlerrr'te
r Jrlrrrrrfix LIBIyrlorrllfl NIg IT crteqerro B AJlrlrrroBoJlrrorlylo croporry

srreprr{rl, coorBercrByroruefi rrar{cr'r}ryN{y tlyunqun BoB6y}I{AeHIIx. Tor4a, uplr-
rrr.rlrarr 4nn noa6ynrAerrrrrr pesolraucrrr,rx rurrlri.r Mg II {yunqnro, HafiAeHrryr}
Itpuctoftoru, floilysu]{ g (u) : 2'10-15 cJLz.

Ecnu gouycrrrrr,, qro rr3Jryqerr,rc B rl.rrrr,rrrx o6paaycrcn D lrr,rlr{Hlrx cJlorrx
xpouocdlepr,r, gn.n noropr,rx r(ourlerrrpaur,rrr aJrerrrpoLroB t't,c: 101t, B rrpe4-
rroJrolr{eurrr,r rcrrleparypr,r noe6yxgeuvit T.: 6000' I( qr,rcro rreBoB6y}ri4err-

r{brx aroMoB /[u cocrannr 4,7' 1016. Tan nan calroo6pan\0rrr{0 nuur,ul r-re yqre-
r{o, To rraitgennoe Buaqerrr{e ly', eauuxreuo.

Tartoro )He rroprrArra qr,rcJro ua;rryqarculrx aror,roB [oJryqaercfl rI rlpu pac-
cMorpeHr{r{ 6onee snrconr{x cJroeB xporroc(reprr, Harrpr{r{ep gnn nrrcot (3 --
+- 5)'l)s nit, T\e ne: 1010, a f., ilo-Br4Ar{MoNIy? rle rrpeBr,Imaer 10aoK.
Torga, B coorBercrBrlrr c r\roAeJrbro xpouocSepr,r, [prrHr{Mafi, qro orrrocrrreJlb-
Iroe coAepmarrr're aJreMeHToB B nr,rxrrret xpouoc$epe cxoAr{o c rar(oBbrr\[ n tforo-
c{epe, 4ua o6ecneareHr.r.fl Tar(oro qucra aro},roB neo6xoglru croil6 xpoMoc$epH
sbrcotofi 470.703 nn,

Taxlrrrr o6pasorrt, ocnoBuoe [BilyqeHr,re B peao]IaHcubrx JII{HLI.EX Mg II
BOsHUr(aer, Bepo.frTrro, B Hr,lffiHtrx cJroflx xpoMoc{epbr. HaliAeuuoe qflcJlo He-
ooa6yxr4eunbrx aroi\roB Ni > 4,7.10tc cfi-z HaxoArrrcfl B coorBercrBrrrr c pe-

ByJrLraraMrr Curue lr MeuseJra [11], nonysr.rBrur,rx Arrr rlr{cJra arol[oB Meuee pac-

rrpocrpalreHHoro B arnoc{epe Co,rnqa DJrer[eHTa Ca nenuqlrn! 2'10t6 cnt-z.

,A
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OpaynrotlrepoBbr Jrrrnrrrr

IlIauepenue r{ aHaJIrrB {payuro{eponr,rx nunuft flpor{BtsoArrJrrrob rro oflr{can-
Hr,rlr Bbrrtre c[eHTpaM, LrMerou{.rM paapertreflr[e 0,{5 A. B uenoropr,rx oryqa.flx
yAaJlocb pasruq[Tr, [ryrrtlrlr, orcroflrtrr{e Ha paccroflHrtu0,l A. Braro4apg BTolry
r\{br r,il\{eJrr{ Bo3Mo}nrrocTr, 6otee noppo6no paao6parn rr r{clpaBrlTr parree ouy6-
JIr{noBaHH},re crrrlcr{r,t {payuroSepoBbrx JrrrHrrft g,nx Aar{Horo yqacrna cnenrpa
[5, 6]. B uy6nunyerroM crll{clte ilpr.rgoArrrcn 6om,uee qflcilo ueuepenr.rii nr,r-

rurit. Muorr,rlr I{BMepeHr{.rIM yx(e r\ro}nHo rrpl{Irldcarb roJrbl{o oAr{oro Hocl,rreJrfl.
Paaperuenr,r Mlrorr{e 6leu4rr.

Ho qactr, nlrnnft ocraJlacr He oroll{Aecrntenuofi, flpuceM rleltoropr;re uB

HI{x, cpaBrrr.rreJrBHo clrJrbl{bre, na6rro4anuc}, Ir fl pe}r{Ae.

flpra ueltepelrrrl4 AJITTH BoJIr{ Ba ocrloBHbre crarrgaprr,r 6rrnn nrr6paurr nu-
HI{I{

2887 ,806
2782 ,97 /t

2664,665

Fe I (167),

Mg I (6),
Fe II (263),

Arrcflepcrrfl rrpl{rrr{n{aJracr noctoannoft .

ilocr[ fia]r{Aatr LrBMepeHI{afl lrmrr:ofl x[o]r{er 6r,rrr uaft4erra B rrpr,rBegeunoir
urrure $orotuerpn.rccnor,l npuuoir. IJo ncteTlcrnr,re rreAocrarorruoro paBpeuerrrrrr
crIeKTpa ypoBeHb orcsoTa Lrrrrer{cr'rB}rocrr{ Jlr,rHr,rrr na nu,rHpo{ororpaN{Nle Becb-
Ma Heonpellerer.rrrrrft I{ B r(a}r{AoM orAeJlrrroltl cryqae rpe6yer c[eq[aJ]rrrroro
al.raJIr{3a; rIoDToMy rrpr.lBoi{rrTcrr BrrsyaJrbrrr{e rrrrTcr{cr,rBrrocTr{ r.r3t[epe[rrr]rx
runufl.

tr4nreucnsrrocrrl Aarorc.rl B Aecrrrrlqnor,l uutane , [pr{ arou cna6rrN{ r{ oqcrrr}
craSr,rlr Jrr[Hr{rnr [pr,rnr{carrbr r.rrrreHcrrBrroctlr 0, 00, 000, Eynnr,r onoJro rlrl$p,
o5oanavarolqr,rx rlrrrcrrcrtBrrocrl, oflpel{eJrrrror xapar(Tep JIr4Hr,rr{: p - pear{arr,

A _- Arrtfdryarra.a, rr - [rrponarr.
3ru o6onlraalerrr.r.fl He BcerAa coorBercrByror xapanTepy Jrlrnr.rr{ r.ra lrr,rrrpo-

{ororpamue. Ecnlr ilepeA quSpofi crour Syrtna M, :ro ara Ju,rrrrdrr 6rrra o6na-
pylrierra Jrrrrrlb rra uuHpo{ororpalrNre.

R reprolr cton6qe ra6.nuqr,r Aarrr,r r{B[{eper{Hr,re AJIr{r{br BoJrrr, Bo BTopoM -
I{HTe}rcr,rBrrocrl r{ xapanrcp m,rnufi, B :rpernelt crol6qe [pr,rBeAeubl Jlr{Hrrrr DJre-

r{eHToB, c noropbrr\ru Mbr oro}nAecrBJrflei\{ rra}repeHutl. B cno6rtax yr{aaarr }ro-
Mep NryJrbrrrrrJrera ua ra6mrq Myp [12]. Ecnu Jrr{Hrru flpr{n[cbrBaercrr He.

cnoJlr,Ho uocuterei.r, To rlocJre qu$pbl oTaBrrTc.rr Slflypuaa cno6na. flpr sronr
nop Surypnyro crto6xy He Brrr{clrBaJrl{cb Jrr4Hr{rr, r{oropr,re, uo uaruefi oqeHne,
Bnoctrr r o6ulyro r{HTeucr[BHocrt, Jrlru], rreBHarrflTeJtrr,nr,rit nnnag. Cna6o paa-
pefleflHr,re illttryrt orMelleHr,r npyrnoft cno6rofi.

Maii 1961 r.
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I43B E C'MfI I{PbIMiCr{Of{ ACT P O Or4 3r4qECr{ Ol:{ O B CEP BATO pIrIl
Tou XXVII, 1962 r.

YJIbTPAOIIOJIETOIIbIE JII{HIdII lle t I} CIIEI{TPE COIHI{.\

B. II . EccLlcc,oo6) JII . 3. Xon,ooo,
B. JI. Xoottoact u A. I). ,llxoo.neaa

flonyueusr EnBr{Barrerrrnbre mrrprrrrrr uusrafi Be I }t2651, v ?t2494 L tro panerrrrrr{ cfiexrpo-
rpa[rMailr, Paccuorpeu Borrpoc o crrJlax ocqr{JlJlflTopoB AJrE Tpex MyJibrlrtrJrerou 6eprrrm.ra
?u?" 3321,, 265L u 2494 L, rrMerotrIrlx o6rqufi ulrmunft ypoBenb 2s2psP. 9xcneplrlreurarrno
otrpeAeJrenbr oruocrrreJrE,Hbre BuaqeHr,rlr 2gl Nra orr,rx rvryJlr,Tr{trnetor. Cpaaueur{e c reol]e-
TrrqecfiflMlr, ts6rqr.rcJre]rnr,rMr,r c troMotrIbro ra6ruq Eefitca - ,{arvraap4a Buaserrr,rfiNru
)gl ynaarmaer Ea Heroqnocrb trocJreAnux. flpegctaBJlserc.rr nau6oree BepoflTrrblrf, rrro
yrorruerrrre a6co;uornrrx auaqeurft f gorxrno trprrBecrr{ K yMeubrtreurrro o[pegeJrenrroro B

It] u [2] o6ntr:r.n6epvtutrttt ua Co,nnqe. Oruocurerr,urrft xo4 ua6mogaeur,rx onBr,IBaJler{rrrrlx
rnfiprru ruulrft Be I r cuenrpe Coruqa ynaarrBaer Ha yrrenrrrrenffe Hoot}{uqfierra EerrpepbrB-
fioro fiorJroqeur{rr or ?t, 3321 A r cropony r{e}rrmrrx lurr{rr BoJrrr.

ULTRAVIOLET Be I LINES IN THE SOLAR SPECTRUM, byV. P. l{achalou, tuI . Z.
I{hohhlou, V. L.I(hokhlouaand A. V. Yakouleua.- The equivalenLwidthsof lhe Be I lines
?' 2651 and ?" 2404 A have been determined from rocl(et spectrograrns, The oscillator
strengths of three mult,iplets of berylliurn ?\?\332L,2651 and 2494,whichhave a common
lower level 2sZpBP, are considered. The relaLive )gl values for these mulLiplets are
found experimentally. The comparison with theoretical values, computed by means oi
the Bates - Damgaard tables, shows Lhat the latter are inaccurate. It seems mosL probable
that more precise values of I should lead to a decrease of the Be solar abundance determi-
ned in [1] and [2]. The relative rate of the observed equivalen[ rvidlhs of Be I lines in
the solar spectrum points to a decrease of the continuous absorptiol coelficient from
],, 3321, A to the shortward side.

13oupoc o6 o6r.urr,rlr fepur,rua tt-3], rraprrAy c o6nruel{ Jrelr{rrx orre}reu-
ToB JTrrrrrrr lr 6opa, rrpr.rBJreHaer rlrrr,rNraHr,re rrHorrrx rrccJreAoBareJreit B cular,l
c npo6Jrerloii o6paaonaHlrrr eJreI,reHToB r,r leper{eur,rBaHr{rr BerqecrBa ]l 3Bets-

Aax.
B cnexrpe Conuqa, [oryqerrHoM rra ypoBue 3eunn, 6r,un nagetrHo oro-

)nAecrBJler'rbr r\ryJlr,rr{rrJreTbr Be I ?"332L u Be II },3130 c ar{Br{BaJIe}rrIrLrrM [ILr-
prrHaMrr, panHr,rl\,rrr coorBercrBe:uHo W (3321) - 10,8 L ll,2l u I,7 (3130) :
: BO A IT].

B ynrrparfrroJreroBor\[ cflefirpe Co;rnqa, rroryqsnna*r c Eor\rouLrc pal(er
rra Br,rcoTax oKoJro 100 n.u,, yBepeHrro oTolr{AecTBJrfroTof errl,e /{Ba r\ryJIbTrrIUIe-

ra Be I - fu 265L t ?,"2494 14,5l.9ru uy,nr,rrurJrerbr, a rarune IryJIErr{rIJrer
?" 3321, r{ccJreAoBauHr,rft B [1] lr [2], r{i\{eror o6rqrft Er(}r{Hr{ft }poBer.rb 2s2pgPo,r,,
c rlorerrqr{aJroM Boa6y?fiAerrrrfl 2,71, ee. ,[runrr DoJIH Jrrlurrfi arlrx rryJrbrllrlJle-
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TOB LI OTrlooflIllrleofl It
Be I l, 2349 A oqerrr,

r{I{M Aar.rrrrrre npr.rBeAeHrr n ra6n. 1. PesouaucHa.fi Jlr{Hrrfl

cl{Jrr,fl o 6rengup on aHa,rltrHr{ fl r!rr{ }I{eJreB a.

.ta6nrqa 1

)., A
| 

,,-," glrcop lglreopIlepexoI{

2s2psP - 2s3s3S1

'2s2ptP 
-2pzaP

3321 ,01
3321 ,09
3327,31t7

0-1
i-0
2-1

0 ,0331r
0, i02
0,170

0, 305

0, 6002650,470
2650, 565

2650 , 61 3

2650,636
2650,712
2650,779

0-1
1-1

1-0
2-1

0, 0934
0, 0667
0, 0500

0, 250

0,0667
0, 0834

2s2psP - 2s\dsD 21t94,51fi
21t91r,590

21t94,735

7,77

Saulrcu urrreucr{Brrocreft B crIeI(Tpe Connqa R o6ilacrtr MyJrr,Tr{trJreroB
X 265L tr 7\ 2494 trpr{BeAerrbr coorBercrBenno Ha {ur. I , a, 2 n 3, a, erv aarta-
cu roilyqeHr,r [o cfienrpy, IroApo6]Io orrrcaHHoMy B pa6ore B. tL ltaqaroea
n A. B. -flrtosresofi l41,Ine yfloMfirryrbrx {uryp BrdAHo, rrro paccMarpraBaeMbre

JlrrHr{rr, oco6eflHo Jrrrrru[ MyJrE Tr,{rrJrer a }" 265L , He pa3perleHr,r Ir 6JreHAr[poBarrbr
JlrlHrrfir\{r{ Apylflx AJIeMeHTOB? rITO SaTpyAr'rfleT rrpaBr4Jr],Hoe o[peAeJrerr[e fiart
r{oHTypa rril]dltil, TaR II ypoBlr.fr }re[pepr,rBlroro ctrenTpa.

Montno [orlbrrar],crr rpy6o yqecrb BJII{rrHr4e 6neu4 Ha noHryp Jrr4rrrrr"r r\{yJrr,-

rr,rrrJrera ?'" 2651, AocrporrB KouTypbr 6nengrapyrculux nururfi c rroMorrl,bro noJry-
aMilrpuqecxofi Sopruyrsr Muuaapra [61

Ru:!-tu:{**#},

r'4c 1?,, - rny6lrna rJ qeirrpe Jlr,Irrlrr,r. Br,r.rr,rcilerrrrbre riorrrypLr 6lenp rraHecerrr,r
rra r[r.rr,.. 1, a urtpnxoBor"r ilr{Hrleii. 3arurpr,rxoBarrHyro rrJrorrlaAb r\{o}nHo orr{ecrr{
Ba rorrolqenue 6epu.nrr.relr. Cylntaprrafl crtBr,rBaJlelrruafl rrrr{pr{rra rl.ruuft [{yJrb-
TrlrlJrcra l" 2651, (ecnu yporellb lleflpepl>IBrroro cler(rpir rrpoBecrr{ rro roqrrarr c
l{artcrrl,IaJrrlroiinrrrerrclmllocr,rlooltoJroX26tt0)pa]lrrarplr6nr,ralrrenr,uo B0,,trA.
DnunnarentHarr rxrrprrHa rrvrlr,rrrrrJrcra ')" 2494 (r[r,rr. 3, a) parua 25 ,v, L
(orirocuterr,rlo JronaJrr,Iloro lre[pepr,rBrroro cler(Tpa y paccilrarpr{Bacl,roro NlyJrr,-
tlrnnera). Berlrurany ouia6nra flpr{BcAorrrrrrrx ana.renni,i I4z (},) oqeunrb rpytr\rro.
Ouenraguo, rrro DTr,I BIraqeIrI,Ifl DltBr,rRaJlerrrrrbrx rrrrrlprrH rre RrloJrlre rorlr.rr,r r,r IUIfl
?' 265L Moryr orJrflqarbcr{ or rrcrrrrrrrrnx 4o 2 paa.

(1)

!15

0-1
I-1 ,2
2-t,2,3

0,196
0,590
0, 9B1r



Or,rr. 1. V.racrom crlenrpa u6nusfi ]\ 2651"

a - co.nneqnrtfi cneHTp - crlJlomrraE rIIHuq; HoHTyp, ucnpaBJreHIIEIft aa IlHct-
pyilIegraJrbubre 6*0err6I,-mrprrx-nyHltrr{pHaFI JIrtrJrlE; I{oHTypbl 6aeHALpyrc-

Illux rIrEI4fi, rrocrpoeHHBle lc uoMolqblo oop,YYnrr (1),- nltpllxosble JIIIEITII;

6 - I(oHTyp ruELIft uorrouleHrlE l\ryJrtrr{Ilrera I 2651 s ueqr'I }tEHra (noqn-

'reHlre rI,IHufi Ge I B raooparopHolu cnel{Tpe rIolJroI[euI4E uBEBaHo c Eail'rcueM

IrplrMecu rePNIaHIrfi r nequ)

@ur. 2. lVlurpo{otorpaMMa yqacr11a coJIHerIHoIo ctre(rpa 86y1113r ;;1nut1 L 2494
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C lr n rr o c q rr Jr Jr fl T o p o B. SHcrepulrenraJlr,Hr,rx oilpeAeJlerruft a6'
coJrrorubrx auaqen[t cr{Jr ocqr,rJrJrrrropoB Alr.fl paccMarpnBaeMux ururft Be I
I{ET.

B pa6orax LLI n l2l r4crrolrbaoBaJrr{cb crrJrr,r ocrtrraJrJr.flropoB AJrfi MyJIbrIr-

rIJIera ?," 3321, paccsuranusre laporaHror\r Ea ocuoBe ra6.nlrq Eeftrca - ,[arur-
raapA [71. Peaynrrarbr auaJrorflqnbrx pacqeroB, BbrtroJrgeHrrbrx ]raMrr AJrfl r\[yJlb-

(Drr. 3. Vqacror corlgesuoro crlenrpa s6n[au ?\ 2494 (a) r'r Houtyp rtlnlrfi
rrorJrolqenllfl MyJIr,Tr{rIJrera }\ 2494 A s rresrl ]tuura (6)

rrrrrJreroB ?'" 265L uL 2494, BMecre c AarrubrMtr pn ?" 3327 flprrBeAenbl tt ta6t. '1.

Oruocrarettubre rrnTencrrBnocrr{ nr.uwf\ MyJIr,Tr{[JreroB paccql{Taubr B rlpe[[o-
Jlox{eutrr,r LS -cgt{zw.

Bcne4crnrae roro, qro orAeJrbnr,re Jrrruur{ Brryrprr MyJr},TrtrrreroB rle paB-

perrreubl B coJIHeq[oM crIeHTpe fiar( rrB-Ba 6our,rurax AolrIJIepoBcHI{x lloiryllllprrH
tytstrir. Be (.- 0,06 A), ran r{ r{B-Ba HeAocraroqnofi paapeuaroq,eft cr{Jrrrr ctren-
tporpa{a (0,3 A), ocrroBHoe BHaceuue nprr AaJlbnefimeu aualtrBe Ilrparor Be-

rurvuurr Xgf.
Tan nan AJr.rr Bcex rpex MyJrbrrrrrJleroB nuxsrft ypoBerrb o6u,nfi, Molnno

cpaBrrrlreJlbr{o JIel'Ro orrpeAeJIuTb oTrrocrrTeJlbEble SHarIeEIrE E glu*"n rIO

crrenrpaM rrorJrorqeHr{fl, qro ra 6rrno cAeJIaHo oArrrrM r.ra aBropoB (M. 3. Xoxlo-
nr,ru) n ues[ ]tunra [yreM cpaBlreHr4fl efiBr4BaJIeHTHbrx muplru otnx luslrft n

o6nacru ilpfiI\foJrrrueftuoft sactn Hpunofi poora.

[w, rrolryqenlr.a crIeKTpoB trorJlou,eflI{fl trcrloJrbaoBaJlcfl cuexrporpa$
I{CA-I , rroBBoJr.flronF{fr uonyulrtr oAHoBpeMeH}ro Bce rptr l\lyJlbrrrtrJlera c Avrc-

uepcraeft 2 ,49; 3 ,06 n 6 ,3 Alu,w Rrs fi,fu 2949 , 2651. u 3321. coorBercrBesno. Hax

2.0
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^11,ylti.u 
A

BI,IAIT0 I{B npr,rBeAerrrIbrx norrrypon (Slrr'. 1, 6 u 3, 6) , lnrrurr B rryJrbrrrrrJrera\
pa3pemal0T0fl He IIOJIIIOCTbIO, TaIt qTO IISr\IepfiJII{CL DItBll.BaJIeHTIIbIe IIII,IIII,IHLI

BCETO X'IYJII,TIITIJIETA B I{EJIOI{. EITI NO,U1"1EII PfIA CIIEIITPOR IIOIJIOIqEIII,I'{ trPI,I

pasilr.rrrr{brx TeMrrepaTypax

B reqr{ }tnura or 2300 go

3000" K ilprd AaBrreurrr,r
aproHa B llesu [oprrAHa
1,00 n,u, pr. cr. Beegenue
aproHa [pr4BeJIo It Srraqfl-
reJIbEoMy ymupeHuro rfidF,tlfr

6eprarrlrn Lr pacuupr4Jro

Ar[atra3orr AfiBr{BaJIeHT}Ir,Ix

ItrrlptrH, Jle}Italqr{x Ea IIpf-
r{oJrr,rHeirHoft qacrr.r Hpr4Bofi
pocra. Haftgeuurre BHaqe-

Hr,rfl eIiBr{BaJIeHTHbrx Itr[pI{H
w (2651) w w (2494) nate-
cenbr rra rpa{un ({nr. 4) n
BaBr{cr{Mocrr,r o't w (3321).
Oueara4no, qro B cflyqae
OIITIIqECHI{ TOHITOIO CJIOf

3aBtrCr{MOCTb AOJr}rrHa rrpeA-

cTaB Jrf Tr,cfl trp.fl Moft JIruueli,
trpoxoA.flu{eir uepee rlaqaJro

I(OOpArlrraT, r{ar{JloH noropor,l
oIrpeAeJrfl eTcfl oTrroIrreHr'rerr

Zgl Nrx paccMarpr.rBaeN{oit

rrapbr MyJIbrr{rrJreroB . O rnn o-
fl errr{e or rrp.rlMoJrrruefiHocrrr

B o6ilacrr.r 6orrmux W aric-

rreptrMer{TaJrbEbrx Kpr{BBrx srr. 4 o66gcnserc-fr Hacr,rllleHlrerr nnnuft. Ha-
nJron rrpfirlrorzneftsoft qacTrt RprlBbrx $ur. 4 B o6fiacrrr l{arrr,rx trZuoeson.fler

rroryqltTb OTTIOC[TeJILErre suaseHttx 2gfrn", (ta6;r. 2) .

Ta6rnqa 2

u |00 200
w065/),Vltz{gtil,a A

0)nr. /r. W (2651) tt W (2494) B BaBlrcuMocrrr or
W (3321) no ra6oparopnnu cflefirpaM rrorrloqeurrt.

f(naspatn - W (265I), Hpyxrnrr - W (2454)

OrHocr,rrerbHLre >l gI

Ilynrrrrnnet

3P 
- 

3,S

BP 
-3P3.P 
-3D

I
2,5
1 ,09

T

1 ,95
5,08

t
3, 63

0,95

I
1,Bg
0,53

l

0,92

CdI
[10 ]

Zt\ l
110l

1

0,83

lJ atoit rue 'ra6rr. 2 ganrr paccqr,rrar{}rbre B}raqe}rr,r;t zglrcott (lrs ra6r. t c
rrpr'rBelteHr.ren{ srraceHufl l,y (332L) n e4nlluqe). yJa cpauuerrr.lf sncrepr{r,rerr-
TaJrI;Er,Ix )gl c reoperl,Iarecl{I{Ml{ BTIAHo BarrerHoe pacxo}HAerrne Mc}uAy arr,rlrrr
IreJrr{rIrIHar{I,I, Aocrrllarolfloc B cilysae i\{yJrr,Tr{rrJrera }" 2494 Mno}rurreJrf ,.- 5.

4[
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Il ro xrc RpeNrfl nafigenuue oncrrcplrr\relrr&Jltrro BrIaqeIII,Ifl )g/ 4nr 6epurrun
.{OPOItlO CO]'JIACYIOTCfl C AAIIIIT,IXII.I AJI'I ATIAJIOII,IIIHIIX IT;T1611,111TETO8 CA I,
Ila I, Cd I, Zu I, rroJlyqerrrrllult r pa6otax [B-10] (ta6,n. 2).

flo encuepnlrenTaJrblrr,rnr Aarrrrr,rM rralr6onee cI{JIbHbIM flBJrfcrcrl MyJrbrrr-

unet 3,1J 
- 'P, B To Bper,rn rrarr corJracno pacqeran nar.r6oree cr{Jrt'H6rr\,r AoJr-

;ries 6r,lrb n{yJrr,TrrrrJrer 3P 
- 

3D. I4urepccuo orMerlrrb, qro pacqetr,r no ra6-
JrrrqaM Beilrca - ,I{ari.rraapA AJIfl Ca I ranxte [pr{BoAflr ri peayJrbrary, npo-
TI1BOpeSaqeN,ry 3ncil0pl{Mel{TaJl6rillrr[ [a]rHbrN{. Tanlru o6paaolr, rplrMeFler{rre

taSnuq Eeiirca - f{anraapA AJrrr pacrrcroB a6conrotnr,rx f, paccuarp}rBae}Ibrx
IryJrr,TrrrrJleroB Be I ne slloJirre olpaBAarro.

C;nepycr orxrerrrrb, qro ilpr,r pacqerax 2gl ynn paccMarpl{Baellrlx JITTEI,I}1

lle I uo ra6luqarrr Befirca - fl,armaapA rlprlNrcrrrlc'rcn ncSonrulafl llr(crparlo-
..Irqr4rr, TaH rtar Buarrelrufl aSt[enurrnrrx r(BauTo]rbrx qIrceJI AilrI qacru repMoB

rrc rrorraAaror B p.flA sara6y;rlrpoBarrr'rbrx ena-Ieuflir.
IAs cpanueru{f oncfleprrMorrr&Jrbrrr{X Aarrrrblx g.nn Be I c paccunr&Irllbl\l]r

(rJrel{yer, cro rto xpaiinefi [,Ie]le AJIrr oAIIoro lIB I\ryJIbrI,IrIJreror (3P - 
tS,

a P - 
3D) paccquTarrr{oc BHaqeH[e f ornr,r.raerc.fl or r{crrrrrrroro rre ]\.reHee rrerr

rra $anrop -2,3 (panur,iir ltS,OAl.
tr4anccrrro, qro B rex cJryuaflx, rrorAa NlcroA rryJroHoBcrtoii annponclrMal{rlrr

rre Aocrarourro roqerr, pacrlerr,I uo ra6ruqart ]ler:ttca - !,anIraap[ o6EI.IHo

[pnno/{ar n Ba}rrr}ne}rrrDrrr r]HarleH}rflx{ cr{Jr ocqr{JlJIrlTopos. floarouy, cltopee
Bcero, Br{aarerrrrc Zgtr.rrrp 4ra fu 3321 , r.rcuonraoBaBlrrcecs u [1, 2] Aun onpe-

AeJrerrr{.fl o6lrilrrfl uo Be I, aaurrrteuo.
O6n;rlrc 6eplrJIrrrI .,1 rra CoJrHrIe. JI. Ipnucrefirlu3.Tau4-

5opr-Xauccer.r [1 ] AJr.fl orrpeAeJrerrr,rrr o6r,rrlr.n 6epurrnn r4crloJrrraouaJrl,I nIyrIE-
rrrrlrrcrr,r ?" 3321 Be I n 3130 Be II.

Jluulru lryJrbrr,rrrJrera X, 3321 Bc I cra6u u florlaAalor rra rlprll[oJMnetiuyro
rracrr, nprrBoii pocra; rtporre roro, orrr{ orHoclrreJrbrro cBoSoi{nlr or 6nen4. f{rx
oqerrrrr.r olutun r{crroJrrBoualracL rroficJll Mlr.nua-SqAI,IHrroIIa. IJpu erotrr y.rr,r-

TErBaJrocb, .rro noet[druqrrerrr rrefipep],ulrroro [orJlouleur,Itr B o6,racru pacc\rar-
pr{Bae}Ilrx NIyJtrrTI{IrJrcroB 3ar'reTrro oT,lltrqaeTofl ot Roar!{r,rqr,Ier{Ta rlorJrorrlelll,rtr

orprrqarcJrbrrbrMr,r r{ouarli{ Bol\opoi{a. 3uaqertlrc /r, (3100-3300) : 1,4 /, (H-)
5r,rno nrr6pano corrracrro l1l , Lzl. 3{t[entnnnan rny6ltna o5paaonaruta
nunnii rryJrbrrrrrJrera 3321 Be I upuuunraJl&cl coorBcrcrByrotqeir xu:0,25.
Br,r6op Br{aqe}rufl (0 cBflBarr c rrer{oropr,rlr rlpor{BBoJIoNr r4 Brrocl{T IreoupeAeJrerl-

rrocrb B orrpeAeJrerrlrc o6lrnus 5epr.rrnr,rn. Tan u lt] uorraaano, rlro Bllrqr{cJle-

rrr{rr trUrrr To:0,1 rr T0:0,5 uplrnoilrrr rt paBrrrr4e n cl6lutrn 6epun,nlrrr rra

0,27 s noraplrif,r,rc DeJrr{qrrrnr. O6unue, olpcAcJlerrrroe rro .]Ilrlrlrlnr Be II, alra-
rrrrreJrbHo cra6ee BaBr,lclrr or nr,r6opa t,,. Itporre rolo, cJreAyer oifiuAarrr, cro
[pr4rrrrTDre BHaqeHufl cI,IJr ocqr,IJrJIrrTopo]l AJrf r{crloJrbByeN[olo peSolraHcrloro

gy6rera Be II 6orcc rraAeiltllbl.
Paen[sue s o6r.uruu no Be I u Be II uenne:rclr ot 1,5 4o 3 paa B BaDIrc]Ir{o-

crr{ or rrprlHflroro tu (a 2 pasa rrpu t,, :0,25). flocnonr,ny paccMorperrrrrre

Ilarrbrlle coo6pamenufl IIoBlroJIfIoT cqlITaTI), IITO lIcIIoJrbSoBarIHOe alrauenue f
rrpr{ oqerrnc o6vmtg uo Be I Baulrtneuo, Lrc[paBJrel{ne f nplrneAer It yryqlle-
ltrlrro corJracr{fl }re}r{Ay orrpeAeJrer{r{elt o6nnu;r uo Be I u lje iI.

Ipr.rucrefin u Tau46epr-Xarrcceu npl{ ocpeAl{eulrr{ AaIIIIr,rx uo Be I v

4 t us. I{trbrNrcnori o6ceprar., r. XXVII 
49



13e II nanrepeHr,Lilr{ uo Be II tpnur.rcaJll{ Bec 2. llosrouy Irx CpeAIIee sHaaIeHIIL)

6ruxre n o6llnnro, oilpeAeJrerrrroMy rro Be II. flonpauria It ocpeAI{e}IrIonIy I}Ira-
qegl[rc HeBeJTIIHa II cocTaBJrrreT Ilpr{t{epHo 0,1 n lorapu{lte BeJInuttrIbI.

B ueg,anuefi pa6ore I2l Ws orpeAeJIeI{}Ifl olwtfifl Iro I\IyJItrllrlery L 13321

Be I JI. lonr,46epr,3. Mronnep, JI . Alnep rlpullellflJrlr l\{eroA BCcor}btx {ytrrt-
qlrfi, yuusrnaroululi t[oAeJrb aruocr[epr,r Connrla, rplrqeNl rlpoBoAlIJIacb Dltcrpa-

rroJr.flqr{fl trErerpaJra Becosoft {yunqtru ot 4000 go 3000 A 6ea 6o,rce AcTaJILIIoI'o
yrrera xoAa noa{{uquerrra r{eflpepr,rBHoro florJlolr\e]Irn e o6nacrn ], 4000.

Pacxoxr4eur{e B orIpeAeJIeHHoM BHaqeuuil oluxur 6epv,rrrtnn n pa6orax [1i
n l2l cocraBJlrrer 0,tB n norapu{ue BelI{qItHbI. I'Icuofirsosailocl, ro
)r{e BHaqeHrIe f, uto ra r [11. Bregeuue [oIpaBIiI{ yMeHI,trII{T upunog,ulroen [21

Bgaqenue olntwrr. 6epurnur [pr.lMeplro na 0,35 n norapu$Nle BeJII{qI{I']rr.

B peeynrrare floilyqurcfl BuaqeHr{e 2,00, ygonlerBopureJlbuo corrlacy}onleecrl

c rrc[paBJreHHbI]\r Brraqenuerl lpr'rnctefiua u Tau46epr-Xanccena 2,08' Taxurt
o6paaolr, BBeAeHI{e troupaBnu [oJIx(Ho rIpI{BecrI,I H yMeHr,Ixeularo o6vr.rrlrq 6c-

pr4JrJrrr.fi ua Coluqe rr ycr{Jreurtro orllesaBtrIerocfl pauee [1] pacxom4elll{rr MCiIi-

4y o6unraerl 6epunrurn n arnoc$epe Coruqa tr coAepll{alruer,r 6epllnJll{.fl }It\
Seure r'I B Mereoprrax (cu. ra6t.4 [t]). Oqenxa o1wfitfl 6eprllrlrx uo yJlbrlla-

druoneronr,ru JIrIrIIr.fll\I ?u?',265L,2494 csflaalla c AonoJlntlrelrrloii TpyAIlocrbro,

Br,rasalrrroft orcyrcrBr{eNr Aarrr.rbrx o xo4e nosr}Suqueura l{eupepbIBHoro rorJto-
ilIelrr{fl e e'roii o6nactLr cflenTpa.

It o a S Snrllr ent H errp e p ],IB H o t'o rI o 1'Jr olqeHr{.rI' Co-

rJracHo rrr{eloqr{r,rofl r.ra6nro4enusu [13] Koa${uqueHr rlenpepr,rnHoro 1ro1rro-

U,elrr,rr{ rraAaeT n o6nactr,r nopoTr{Llx AJII4IT BoJITI ao }, 4000 I,I BaTeNI pealto 1lo3-

pacraer rrprrlrepr{o n 1,5 paaau6nuau}"3600. [,nn ], <3000 sHcIIepIIMeIrraJIb-

HDre Aarrrrr,re orcyrcrByrcr. Tcoperflqecnafl pa6ota E. Bureuae Itzl1 ,rorrurot
Baer, arro Ba rrpeAeJrorr cepl{r{ Barrrtepa B BaBI{cI,IIvIocrIr or rIpI{rLflTIix BerI'lq[II
yt" t '1' Molrruo olnrtAarb xaH rre6olsrxoro TIaAeHI,LE Ira ltopornoM lrHTeplla.rl0

AJrrrlr BoJrH, Tan Ir r\{orroToHHoro pocTa noa${raquenTa lrenpepbrBHoro troIJIo*
qerrr,rfl, o6ycnonrelruoro cyl\[Mapnr,ru 4eficrwrelt H-, uefir:panr,uoro BoAopoAa,

reJrr{.rr rr i\{eraJrJroB B paail[sHofi cra4uu r{ol.Irlaar{r[r{. tr4a-ea aroft neoupeAe,rlett-

rrocrlr B Brraqelrr{r.r xoa{{urluenra r.relpepblBHoro florJlolqe]Ir{tr BptIA Jrr{ qoJre-

coo6paar'ro B r{acroflqee BpeMrI yroqHrlTb coAepxtarlrre 6eplrnlnr rro yJlbrpa-

$uotetonrrrt Jlr{Ilr{fll\t }" 2651 v ?,.2494.

O4uano, [ocnoJrr,r{y Bce rpr{ paccr{arptrBaeMbrx 1\[yJrr]TI,rrIJIera Be I rrx,Iero'r

o6rqufi nultnufi ypoBeub rr AJrrr Hr{x rlaAe}r{Ho orIpeAeJreIrLI SHcrIepuMeIITaJrb-

nr,re Xgf, Molr{Ho r{crroJrbBoBarr, arl{ r{yJrbrrrrrJrertr AJITI Toro, qro6rl troryql4Tb

Her(oTopr,re CBeAeI{I{fl o xoAe Hoe{{nquerra rlenpcpbrBHol'o florJrolqelltr{fl B
paccMarpr{Baeruor,l o6lacrrn clenrpa.

B cxeue NToAeJII[ Mtlrna - Sgguulror'Ia i\JIn c.lryqafl Torlltol'o cJIorI

lll (1.) oc uxizst . (2)

orsocurerrnr,re BHaqel{r{.fl ffi *n" (/r oAI'rHaHoBo ArIrI paccivlarpll-

Raex[brx ]\{yJrlTrrtlJleron) gaurr B rlocleAllenr cron6qe ra6n.3. B atofi rne ra6-
Jrr{qe 1rpuBege:r,;,;r W (1,), uaruepeuHble B cnexrpe Conrtqa, I{ orIlocIITeJIbHLre
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W (?"), paccqr'rrauur,Ie [o
W:= L0,8.ar A, a raxlr{e

Sopuy,re (2) n rpenuoJloE(eHI{I{ trocroflIrcrlla
BHaqeHr,T.fi )glr,,.n.

ku u

Ta6rrr.rqa 3

3321

265,1

21$lt

I
1,95
5,8

I
2,5
1 ,09

10,8
17 ,7

817

T

<0,21
0,34

11,7 Ul; I0l2l
80

florvserrnbre rrBMerreHrrfl BeJrrrqrlrrLr ?"2I,gf ltlt (1,) uacronu{o BHaqr{TeJIr,Hbr,

qro rre r[oryr 6r,rrr, uo-urAuMoN,Iy, o6r,t{cHe}ir,r rrl4 olrlrl6ltar{rl B olpeAeJreHr{r{

w ()"), Hr{ orcryrrJreHr{er\f AeficrBurerbuofi MoAeJIu atuoc$epbr B paccMarpraBae-

rroft o6racrr{ cuertrpa or MoAeJI}r Mulua - Sglnurrorra. Ocraercrl rrpe[uo-
Jroil{?rrb? qro BoitrlytlHa /rv AeficrBr{TeJrbHo [aAaer or h 3321 B cropoHy r(e]rb-

mr{x /urrrrr RoJrrr. Ao[oJr]rr{TeJr6rrr,r1\{ apryNlerrTol\,I B rloJlbsy cAeJlaHrroro [pcA-
IIOJIOIneHT{fl flBJIfleTCrr BBTCOnOe 3}rarlerrl4e 

'IpItOCTI{0ft 
TenlIIepaTypr,r cO.rrrrqa

(- 6300" I(), narigeunoe n pa6ote [4] B o6ilacrr ],],3000-2600.
Bonpoc o xoAe lreflpepr,rBHoro uorJloqeur,Itr AJII{ I 3000 rpe6yer gannrreii-

Ilrel'o AeTaJrblroro IISyrIe}II{rI Kar{ c aKcrrepl{ilrerrtauurorl, TaH r1 c TeopeTr,rqe-

cnoit TosH[ Bperrrrfl. BoaMotnnmr{ ]\[eroAor[ uayserrufl rrelpeprJBrroro rro]rJro-

trIoru{rr n y.nsrpa{noJreroBoli o6racru frnJlrlcrcrl lrcrloJrbBoBauue ruur.rr,l qpy-
rrrx aJIer\,Ierrron c o6rqlrN[ Hr{}r(I{r{M ypoRrre}I r,I rraAe}ItrrLINIr,r orHocrdreJrbl-rbrr{r{

SHATIEHI{-ENIU CI{JI OCqI{JIJI'ITOPOB,

,[r.n 6o,nee rorriloro oflpeAeJler{r{fl o6xJrufl 6epnnrut Heo6xoAfix[o rax]r{e
noilyrluTE, IraAelnrrbre a6conrorrrr,re SlraqeHr{rl crrJr ocql{JrJlrlTopa.

Anroplr Bbrpair{aror rrcnper{Hroro 6naronapuocrb B. It. flpomo{reBy Ba r{err-

Iryro Ar.rcnyccrrrc I,r o6cylngenue Borlpoca o cllJrax ocql,rJIJltITopos Be I.
Tvl ait I {101 r.
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AItAnEMI,IfI IIAYI{ CCCP
trrB B E CTmfr- r(P br M cr( o ft lA cTP o (Dr1 S I4qECrt o f{ Io E cEP B AT OPVrrL

Toin XXVII, 1962 r.

rrccJrEAoBAHtr{E pACmr{PEHrIfl JrltHmrz BOIOPOAA
B MOI{HOM I{MIIYJIbCHOM PA3Pfl[E1

' A. If . Ba6uu, C. fr. "ayttuau,oo, A. B, Ceoeptu't&,,
L I. Cuioqtoo, B. Z, Curtwt4ulw, E, B. Cmeu,exno

Iloryueur,r clexTpbr Morquoro r,rMlyJrr,cuoro paBpEAa B BoAopoAe ua cnentporpafre c
nuspaHquouuofi pemerxoii-anrene (gucnepcl{E -1,5A ln,tw). Crrexrpo(potouerprauecnoe rday-
qeHtre pacmflpeHr{E r(p5rJr],er aogopoglrofi EM}Iccrru (H" - Hu) trprrBoArrr n cJreAyrorqlrM pe-
SyJIl,raTaM:
. a) nplr ua6nro4err[fi clenrpoB caMoc]r{aroro rrrry:pa B treptrer4[nyJrEp-
H o M rralpaBJrer{flrr aMrrccrrs Rpr,rJIr,eB BoAopoArr,rx nzuuft (npoctr'rparoqaxcr Ao 30-
40 A) oxaauBaercn B ocuoBrror{ pacmlrpennoft 6naro4apa nrarefinouy Illrapx-e{{enry
(npr uauanrnor\.r AaBJIerr[v po: 0,1 tr,"u, pt. cr.);

6) upra po : 0,5 ,Mnipa. cr. gMl,lccrls trpocrl4paercfl no 50-80 A u pacmupeua B r(pBrJre,

B ocEoBrroM, BeporrrEo, 6naroAapa KBaAparr{qHoMy Itrrapr-a{{exry;
n) npu Ha6rroAeu[[ ctrenrpoB B A o JI r, rrJlaaMenrroro Errypa pacmrrpeur{e BoAopoA-

soft oulrcoru B r(pbrJlr,-fix finnraft ssrasarro Manpocxotrtrqecfir{Mr{ ABr{r(eur{.rrMr4 rrJraBM}r co
cropocrEME trop.EAr(a L08 cu{cen. Xo4 r.rutencuruocrrr B KpbrJIbEx xopouo o6rrcuxerca upe4-
troJrox{errr{eM o rrafipaBJrerruoM BAoJIr ocr.r paBpEAa ABrl?r(eHr{tr rIJraBMr;r rnna crpyit c rpa-
nflerrraMr{ cropocteft;

r) upr Ea6rroAeuuu B H e o cu p a B p E A a r{an B rrorrepequoM, Tar( r{ B rlpoAoJrb-
Hor{ flaflpaBJrerrrrrr (p.EAoM co mrypou) pacmupeurre no4opo4nofi aMrrccrrrr (n cny.rae po :
:0,L .m,w, pt, ct.) rleJrrrr{oM o6yciloBrego nraneftunu Illtapx-eqptpexrou.

Cpannenr.re [pI{BeAer.rHr,Ix peByJrr,TaroB c Aa}rur,rMrr o pacml{peHr.{r{ oMr.Iccrrfi B JrLrErIfix
,COilHeqELIX BCIIDImeK yI{aBLIBaeT Ha aHaJIOII{qHBIe IIpI{sIIELI paCffIIpeEIIfi II Ha SaBI{CIIMOCTB

xapar{repa pacmr4peErra or rranpaBJrer{I{8, B RoropoM trporiBBoAr.rrcr Ea6rroAelue.

ASTT]DYOF HYDROGEN LINES BROADENING IN AN INTENSE IMPULSIVE
DISCHARGE,byA.N. Babin, C. Y. Lukyanou, A. B. Seuerny, G. G. Sidorou,V. L Si-
,nitsin, N. V. Steshenlcn.- Spectra of an intense impulsive discharge in hydrogen
have been obtained by means of a spectrograph with a diffraction echelle-gra[ing (dis-
persion 1.5 A/mm). A spectrophotometric study of the broadeningof hydrogen emission
wings (H, - H") gives the following results:

a) When observing the spectra of a self-contracted discharge in a perpendicular
direction the emission of hydrogen line wings (ext,ending to 30-40 A) is broadened due
mainly to the linear Stark effecL (the initial pressure po:0.L nrm Hg).

b) At ps : 0.5 mm Hg the emission extends to 50-80 A and is broadened in the
wing, probably due mainly to the quadratic St,ark effect.

c) When the spectra are observed along the plasma discharge the broadening of hyd-
rogen emission in the wings is due to macroscopic plasma mot,ions with velocitiese

-103cm/sec. The intensi[y variaLions in the rvings are well explained by the supposiLion
on directed plasma molion of the jet type along Lhe axis of discharge with velocity
gradients.
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d) In obscrvations outside [he axis of discLarge l,hc broadening oI hydrogelr crnissiorr
(at po : 0.L nurL [Ig) in t,ho transversal as rve]l as the longitudinal direcl,ion (rrear the
disclralgc) is rvholly cltlc to l,he linear St,arh cffect.

A comparisot of the abovc rcsrilts rvil,h dat,a orr ernissiot broadening in lines of solar
flat'es points to an analogical cause of bloadcning ancl a lclaliou bcl,rvccn thc characlcr
of bloadonllg ard l.he clh'ccl,ion in rvhicli obsclvat,ions arc Inarle.

Bne4errRe

Sltuccuounr,ri,r rogopogurrft cneHrp coJlHeqrrbrx Bcrrbrrrrex tror{aar;rBaer yArr-
Br,rreJrbHoe cxoAcTBo co c[enrpoM Br,rcor(oTe]\{[eparypHoft rogopogroft nras-
Mbr, cBerfltrLeficrr B rrMrryJrbcHoM paBpflAe 6onruroft lrolqrrocTr{: n o6olrx cly-
qafx Ha6[IoAarcTcE tlpHl{e r{ ilpor.rr}nerrHble Hpr,rJrl.rr JrrrHr{ri (cnr,, uanplruep,
Snr. 3) , a ranlne pear(oe rIaAeHr.Ie (clrJlbrD rrtluttlr (uo.nuofi arreprrrlr, r{cfiyu{eu-
Hof,{ B Jrrrur{r4) c Hor\repoM qJreua 6alr,meponcnoft cepulr. 3ro o6cro.areJrr,crBo,
a rarute flenoropbre {anrr,r u coo6pameHrrfl, cBrdAeTeJrbcrByrorqlre o 6olee
rny6oHofi aHaJrorrrr{ (ecru ne cxoAcrBe llrur'uo4o6lru - ct\[., HarrprrMep, [1])
Melr{Ay coilHeqHoft BctIbIItrHoft ra ra6oparopHbriu fluHtr-arftleHroru (camocxrarreu
TonoBoro urnypa), uo6y4ranr IIac rrpoBecrr,r r{ccJreAoBarr[o crreKTpa MorqHoro
ur{flyJrbcrroro paBpflAa B BoAopoAe rer\{rr NreroAarrr{, Koroprre narurn 6onee
tuJII,r MeHee ycrrelxHoe rlpr{MeHerrr{e B rrpar{Tr4ne rlccJleAoBauuft {uanuecnrrx rrpo-
UeccoB na Cotnqe. Boalro[tuo, uro uo4o6noe [prrNreHeuue cueqr$r{uecnfl acr-
poSuanuecml{x MeroAoB r,r [pr{eMoB ona?nercrr AaJree rroJleBr{brr\[ AJrfl peu]eHr,rfl
BalHrrbrx upo6neru Ar4arHocrr.rHr{ cocro.flHr,ra la6oparopHoft Br,rcor(oreMlepa-
rypuofi rrJra3r\u,r.

CuenrpocHorrr,rqecnr{e rrccJleAoBaHnfi Morqr{oro lrMrryJrr,crroro paap.fiAa B Bo-

AopoAe 6r,r,[lr srruoJrHerr];r o pa6orax 12-41, oAr{arro flpr,rr{eHerrrre cflenrpaJrb-
urrx uplr6opoB r{eBsrconoft gucnepcrirr rr paapernarcqeft cr.urbr (IzICfI-5l) aa-
MeTHO OrpaHUqr4JrO BOSMOinHOCTIT r{SyqeHr{fl CaMr{X R o H T y p o B BoAopoA-
Hoft aMr.rccur.r rrJraBMbr Ba ucnJrroqer.rr4eM oqelrb rrrrrponoft rr\Ttrtv. Ho, fipr,rlr,a
noropofi, corJracuo [3], upocruparorcf Ao 20 A.

B p e ru e u u h rr paaBeprna c[errpa (cu. t3]) rronaabrBaer, sro iloAo6ubre
ruI{poItIre Hpr,rnbfl BoBlrrrr(aror roJrbr{o rl\{oMe}rr(rreptofioco6eunocruD(Ha
Bpel\,Ifl -L Lwncen) - MoMeHT r\{ancr4MaJrbrloro c}r{arrrfl rrJra3Mer{Horo uuypa (rep-
nr,rri uponan r.ta ocqr{JlJrol'par{Me rona), B aror Hte r,roMeHT BoBrrrrnaer Bcrrbrrrrna
noHTI4IIyyMa, o6saaunag cBor4M rlporrcxo?r(Aer'rr4er\r Topl\{oBHox[y rrBJryseHr{K)
cBo6oAur,rx aJIeKTporroB rIJraBMr,r. ,[o rrorueura ManctrrlaJl],]Ioro c]r{arrlf rr lloc-
Jre rrero ilupoHrre KpbrJrLfi Ho npaHrraqecfir4 oTcyTcTByroT r4 rroJryurrprrHa
JIr4Hrrr{ rr1\,reer rropflAor( }recHoJrr,Hr.rx aHrcrpeM. 3to o6crogreJrr,crBo AeJraer
BOSMOlr(trr,rM rrsyqeHrre IIpuquH pacmrrpeHr{.fl r{ p br JI b e B ,:,Ir,t]iJ-]1Tyr nyreu soro-
rpa$lrponauurr cne(Tpa paapflAa Ba B c e BpeMfl ero cytqecrBoBauu.fl (6eB

TlpuMelreHr{.fl npemenu6fi paaneprxlr) I4 Aa}r{e rlyreM rrocJreAoBareJr},Horo +oro-
rpa{nponauurr HecHoJrbKrrx pa3prrAoB rrpfi noHTpoJre, H?Heqso, Ba r{x r{AeH-
TUCHOCTBTO (n Clft,rcne AaBJreHr{fl B RaMepe r4 ocrlr{JrJlorpaMMr,r rona). B csorc
oqepeAb, 3To cylqecrBerlEo o6fler.Iaer BoBMo]nHocTr, rlprrMerrellltfl crreKTpaJlb-
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Ebrxtrpu6opoB 6ofibrtroft Arrctrepcr{I4 s. BBrcoRofi paspe'
m a rc q e fi c r{ JI Er Ir reM caMr,rM rloaBoJr.aer rrpoBecru roqlroe Sorolrerpu'
qecxoe r,rayqeulre H o H T y p o B uolopognoft svrtrccvw:l r{Mstl B BIIAy A a Jr e -
R r[ e ee rtpr,rJlb.fl.

I{enrpalr,nafl qacrb nor{Typa n o6nacrra HecnoJrrntrx agrcrpeM or IdeI{Tpa

JIr{HtrI[ o6pasyetCn, oqeBtrAuo, B peByJILTaTe HaJIOxteIII{fl E]vII{CCuft, noaur-

Harotr{ux B pa3ilflqHbrx cTaAI4flX pasBlrrr{.s paspflAa r{ r{Melorq[x, BepoflTHo'

paa.ruuur,rft xapaKTep; rlosToMy BCe saHJIrOqeHU.fl O r{eIrTpannnofi
qaCTL{ fiOHTypOB, trOJIyqeHHLIX TaHI{I!I (I'IHTerp[pOBaHI(eM) IIO BpeMeI"Il[, UeO6-

xoArrMo AeJrarb c ocropox{Hocrt,ro, rIoMIrfl o6 atou a{Sente rraJro}HeHl{8.

13 nepnyro oqepeAb B HacroflIqeft pa6ote Mr,r pacclvrarpxBaeM upo6reruy p a c-

1urI p e11 rI f BOAOpOguOfi aN1I{CC}I[, [ocItOJI6I(y y6rrex ganruefiuelo K o JI I{ q e -
crBeHIror o aHaJrr{BarreBoaMo}r{eH6es euaHflfl MexaHI{BMapac[upeurrfl crleK-

TpaJrl,Hr,rx lunuft . Xolrr cyq,ecrByror rreoAHor(paruble HaqecrBenrllre yr(aaaur{-fl

Ira ro, qro pacruupeur{e eogopo4uot gl{r{ccrl?I a4ecr o6ycnoBJlerro lr.rneiiuoru

IIItapn-a{SeHroM, HeJIbBfl 6r,rro a priori ucrlrcqtrrl BoBMo}I{Hocrr geftctnur
rr Apyrux MexaEr4sMoB, CB.fISarrHbrx c ABl4)fierrl[.flMr4 B rrJraSN're, <ryp6yleut-
rrocTr,ro)) rr Apyrr4Mrl [puquHaMr4, r4MeIOtr+IMI{ XapaKTep I(OJIJIeHTflBrlorO BBaIIMO-

geficrnur. Itporr,re roro, He I{cRJrIoqeHa Boalllorr{Hocrb p a 3 il vt' lt vr fl Mexa-

HrrBr\IoB pacltrlrpeEr,Lfl B paSJItrrIEbrX yqacTKax TIJIaSMeHI{OIO rIlHypa r{ B pa3-

ilr4qurrx HarrpaBJlelrr{fix tro orEomenl{ro R oclr paBpEAa. Bce arr coo6paxer"rua
6r,rnlr y.11sHr,r [pr{ upoBeAeHr{u Dncileprlil{eHton (cl,r. $ 2) .

$ 1. Aunaparypa r,I Merolbl lrsltepenlul

Vcrauosna Arrr [oryqeHr{fl paapfl4,a (ananourqHa orlrlcannofi n [2]) co-

cror{r r4B nouAerrcaropuoft 6atapev. 16, o6qeft eMnocrbro C :32,4 nnfi, zapn-
xtenuoft Ao Harrpr)fier{rrE Uo : 30 ra ({ur. 1). flepuogn.Iecnl,Ift aaryxaroulraft
paBpflA Bnyrpr.l r(aMepbr 9 sDranrsaercx uogauefi IrMtryJrbca Harrpfl]r{elrl{tr Ha

paapflAr{oe ycrpofictno. Paspxguar l(aMepa 9 uarotosrena r{B {ap{oponoft
rpy6rr c BuyrpeulrrrM ArdaMerponr 400 il,"ttL; paccroflI{rre Me?ngy anexrpo4,aun -14

u 1.5 cocrasnser 980 u,u,. B oAHoM rr3 eJreltrpogoo 75 rrr{erorcfl orBepcrlrfl AJIa

na6rrcgenurr paapflAa BAoJrb ocr{ naMepr,r. B nartepy BI\{oHTr{poBal{r,r ABa rla-
rpy6xa c6ony (12, 13) r{ ABa c roprla (10 tr 11). O4uu ua HI{x rlosBorltlror Ha-

6nro4ars [JIaBMy Ha ocr4 (n4onr u uouepex) , Apyrrre - c6ony, B cropoHe or
rlJraarleuHoro [Hypa (ngonr, ocrr naMep];r rrJlr{ rroflepex). Haruepa 9 oxpymeua
KOaRCT{aJI},HO MeArrbrl\{ qr{JIVrr{ApOt{ AJrf yMerrEItreHIIfl I{HAyI(TI{BHOCTII ROJIe-

6arenruoro Hourypa. Earapen noHAelrcaro poa 16 Bapflx{aercrl BblconoBoJIbrHr,IM

Br,rrrpflr\{r{reuem. flpoxoqnuluftqepeB HaMepy rolt EBMepflerc.fl I{HrerpllpyIorqI'rM
rro.rrcoM PoroscHoro. 3asraculrocrb roxa or Bpearerrrr perlrcrpl4pyerc.a rrt\[rryJlbc-

HbrM ocrlr{JrJIorpa{ou O}t-17 (/8). Hauonuelrue HaMepbr BoAopoAol\{ rpollsBoAllrc.s
cracrenoft Harlycxa tr oqr{cr}ul 20, cogepmalqefi uanilaguenr,tft {r'rnmp-uarera-
TeJIb r.r peaepByapbl AJIfl AoBtrpoBI(Ir raBa. flpegnaputeJlbHo Kal\{epa orxaqfi-
Baerc.E go 10-5 .r4,nt pr, ct. EctecrBeuuoe narexaurte B HaMepy [pol4cxoArrr
.?a cqer raaoBr,rAeJre:uiltr co crellon u ne upenocxoAr4T 0'05 ,,1 rv,H'vtlcev. flepeg
BRCrrepr{MeHTaMr{ r(aMepa rpeur4poBaJracb g;rx o6earaE(I{BaHrrfi crellon cepuefi
paap.flAoB. O6usuoe BHaqeHI{e ax{nJrI,IryALI roxa paspflAa - oItoJIo 500 H,a,
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Olr. 1. Cxeua ycrarolnu

Paapag riByqaflc.fi c rroMou{b}o c[enrporpa{a c aurene, ocrroBur,re aJreMerrrln

r(oroporo (1-6) flpuBeAerrbr ua Stlr. 1. Csecenue B r{ccJreAyeMoM o6r,eN[e paB-

png,noir nar{epbr rrpoeHTrrpoBaJrocb Ha rqeJrb 6 cneHrporpa{a c nouoilr,blo IIJIoc-

{trlx BepnaJr 8 r,r 7 rax, rrro Borrryroe noJIJII{N{aropHoe BepnaJro 5 (co cnequaJlblru
nog,o6pauurrM orlrocrrreJrblrlrM orBepcrr{eM d' : t0 cfi,, I : 5 it) sarloJlufl-
Jrocb cBeroru T o JI b It o oT o6beMa paapnAnofi r{aMep},r, BLI[eJIfleIlIoro qu-
Jrr{HApoM Ar{aMerponr or(oJlo 4 cn (tropngxa paaMepa c?r{aroro ruuypa), HanpaB-

JrerlHr,rM B[oJrr, ryrla Bpenua. flapan,nenr,ur,rfr ilyqox or r{oJlJlrrMarop}roro Bep-

r(aJra rraAaer ua gu{panqrrourrylo perrerr{y-auete 4 (owtcaua s [5]) c HoHI{eIr-

tpaqlreft cBera c 39-ro uo 65-fi nopagon AJLfl uu4ralrloft qacrrr cfienrpa, flpoxoAfl
rrp[ aroM ABa)nAbr qepea trpr4Bruy 3 na rlJraBJre]roro HBapqa c flpeJroMJrrlrou,rll\f

yrJror\l 12o. flpnaua cJryx{rrJra AJr.fl paBBeAerII{fl paBJIr{qHbIx flop.trAnoB B Ha-

rrpaBJrer{r{rr, ileprreHAr{nyJrf pHoM r{aIIpaBJreHrrFo Ar.rclepclru DmeJIe,Ir IIpoilycI{aJIa
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Bce uaJryqeHr.lfl c AJrr,rHor,l sonHbr fr > 2000 A. tr4so6paxreHr{fl roJryqe}rrrbrx ra-
Hurr.r o6paaolr cler{rpoB crpor,rJrr,rcb KaNrepHr,rM BepxaJror\,r 2 t ero {oxalsuofi
rlJrocxocrr{ na {orottacruuxe -1.

Ha Srar. 2 npnnegen [pr4Mep clenrpa paapflAa, [oilyrreuHoro Ha crrer(Tpo-
rpa{e c gmeJle rrprl HaqailI]Horf AaBJTeHMV po: 0,5 nLil, pr. cr. (ua6nrogenue
BAoJrr, oclr paBpflAa). Ha Sur. 3 cJreBa rlpr{BeAeHbr yBeiluqeHHr,re cHr{r\[nrr
6anrueponcrurx nuunft paBpflAa (po:0,1 il,.ttt pr. cr., na6nro4eHr[e flepueu-

Arrr{yJr.flprro ocu paapflAa), cupana - cHr{r\{Kr[ Tex ]He nuunft B crrenrpe cr,rJrb-

Hoft conue.Inofi ncur,rurxlr 20.VII tg59 r. Cuerrprr xopouo flor(aabrBaror Bce

6alr,neponcfir{e Jrr{}rr{u or Ho [o H" (uuor[a HaMeqaercrr H,) , prrA Apyrrx
tru:uuit - upuuecell. ,[,racnepcux cuexrporpa{a n npacnofi qacrrr paBHa

7,9 Alnu u n cnuefi qacrrd upu6uraaurerrso t Ll,v,at,. flpe4ernnaa paapertraro-
q,afl cr{Jra c[exrporpa$a (uonyuupr{Ha r{r{crpylrerrraJrr,Horo nourypa) co-
craBJrrrer 0,25 A.

Mrr nugram, qro npbursfl BoAopogubrx llruuft oareub rur,rpoxrre rr flpocrr{pa-
rcrcf rra 50-70 A (a,ra Ho) , noarolry AJrfl floilyqeur.rfl rrpaBr{Jrbr{oro, Her{cHa-
?fieHuoro nor.rrypa ue o6searenrHo r{crroJrr,BoBarb yanyrc rqeJrb cuenTporpatla.
Ecrra n clenrpe Cotuqa r(oHrypbr nuru.rii c mnpuuofi oxoJro 0,2 A uoxuo rroJry-
sarb 6ee r{cna}r{eHr,rfl, BbrBBaurroro crJra}Hr{Ba[rr,reN[ (r,ra-aa Honesuoii rul.tpr,Irrr,t

u,erlr) , co rqeJrr,rc rrnpr.trofi 0,02 A (pannofi rnr{pr{He r{Hcrpyr\{errraJrbHoro rroH-
Typa) , ro AJrrr ruuponofi no4,opo4uofi al,rr,rccr{r{ paBpflAa rroAxoA.rrrqafi rrrupr,rHa

ulemr 6yger cocraBJr.flrb onoJro 0,5-1 A r tloxarruofi unocnocrr.r [aNrepbr
crlenrporpa{a (.-- t/10 ronyur{pr{Hr,r JrrrHr{r{, cocraBJr.trrcqeii 5-10 A); upa
Ar{cflepcrrr{ 2 A/nn aro Aaer 0,25-0,5 il,nt, Atrtr lpoenqr,rr{ nleJrrr B nar{epe, n
Tan ItaK $onycuoo paccroalrue Har\{epr,I ilpr.rMeprro n 2,5 paaa x{eHbrrre, qeu
ItoJIJIT{Nfaropa, ro rur{prlua nxo4uofi u,enra 6yqer 0,6-1 ,2 n"u,.

Mrr pa6oraJrr{ c BxoAHoft rqelr,ro, panuoft 0,5 n"u,. flplr erou r{cxa}r{erru.s.
I{B-Ba crJIa?ItI{BaHI(.fl KoHTypa BcJIeAcrBI4e r{oHeqHocrr,r rrr{pr4Hbr rqenu 6y4yt
ue 6o.nr,ue, ueu o6rruuarr [orpeilnocrr SoroMerpr{poBaHu.fl corHesur,rx Jrr,r-

uuft. Cnegyer orl\'Ierr4Tb, qro nouTypr,r nr,rnufi, rroJryrreHr{bre I{aMr{ uplr uruponoii
uIeJIrr, panrloft 4 a,t"+,t (- 3 A ua unacr:uuxe), [ofiagaJrtr{ Bar,rer}rbre r4cr{a}r{errrlrfl:
Kpr,rJILfl OHaSaJIr{Cb 6onee uonoluMtr{, qeM npII (rropNlatrtuofi> I{eJIr4, r{ TeN{

6oree nonorr4Mr{, qeM yxre nr.ruun (naupuuep, Ha, H.), Tan HaH BAecb r,rcrra-

E(eI{I4.fl rr3-Ba crJla}r{r{Ba}r}r.fi, ecrecrner{Ho, 6orrrre cr(aBbrBalorcrr, qeM AJIn ra-
xoit mlrpoxoft rnnnu, nax FIo.

Eorr,ruag rxl4pl,rl{a nunraft BoAopoAa AeJraer r-reo6xo4unrrrM yrrer BoBr\{oEi-

Hbrx I4cxalr(euraft rax HoHTypoB, cBflBaurrbrx c a+Senror{ Br{Hberr{poBa-
I{r{fl rI o Jr f, tr{BMerreHrleM c rr e H Tp a JI r,n o ii q yB c rB I4 T e Jr r, H o-
c r I4 Sorouracruuxr{ Ha yqacrxe ctreHTpaJrr,Hoft Jrnulrr,r, I{ B rrr e H e H Ir e M

Ha aToMyqacTne r{ o Hr{ eHTp ar{rrr{ cB eT a B AarrrroM IroprrAKe DrtreJre

rr Apyrr{x Boar\{o}nHr;rx Soronerpnuecxr{x HeoAuopoAuocreit nolg. Bce aru
orrrra6nr,r [rox{r{o yrrecrE,, ecJrr,r rrpor4anecr.lr SoroMerpr{poBaHr,re crrexTpa }rexo-
TopOIO I{CTOSHIaKa CBeTa C I{SBeCTFILIII paClpeAeJIeHUen{ IIIITeHCIIBI-IOCTII. B na-
qecrBe ranoro r.rcto.Iuuxa 6r,rr flprrHflT rIeHTp co,,rHerruoro Ar.rcHa, cfleltrp
noroporo cHr{MaJrcfl rra r o M }fi e cflenrporpa{e c uouorqbro qeJrocrarnofi ycra-
I{OBnr{ CrreKTporeJrr.rocHorra, B rroMenleHrrr{ noToporo paBN,retrIaJracl, Bc.fl cr.rcTe-
na. ,{rn flocrpoeHr{f lrao6parmeur.ra Connqa Ha qeJrr{ crrenrporpa{a upuueux-
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Jrrrcb BepfiaJra, Ta,K sro paclpeAeJlenrre r{HTencrlB}rocrlr B ctrenTpe Co.nnqa ue'

trOABepIaJIOCr, UpI4 ATOlVI I{CIta}HeIII{.flM B IICCJIe[yeMOM [I'Ia[aBOIIe CIIeKTpa.

Pacupegeneurre r{Hrerrcr{Buocrr{ B crler(Tpe Cornqa BBETo uo cpegreft npunoft,

Mynrgepca [61.
tr4suepenuoe uo xama6p oBoqnbrM crrenTporpalrMaM p acflpeAeJleur{e rIHTeIr-

crrBrrocrr.r B crlenTpe Coruqa Aaer rraM B rrpeAeJlax namgoft cilertrpaJlbnoft uo-
JIOCHIT erneJle EeI(OTOpyrc saBI{Cr{MOCTb BI{Aa

/o (r) I I6(?"01:7',,

ecJrl[ Br,rpaSlrTb rrrrTeHol,ltstroCTb B eAlrrlr4qax I4HTeHCT4BHOCTTI AJI.fi [,JI]IHril BOJIHbI

ho. C npyroft croponu, rro Kpr,rBoft Myrrgepca ycrarraBJlrrBaeM BaBr{cr{x{ocrl

I(?'")II(?uo):t",

r(oropafl r,rNreJra 6r,r ,ueoro B orcyrcrBrle frororuerpuqecnr4x omlr6ox nong. Orno-
IrreHr,re ltrlk, ec'n Henoropafl pe[yHIII,IoHHafi BaBrrcl{Mocrb: oua 6r,rna noctpoe-
ua rpa{u.recr{r{ AJrrr Bcex yqacrltoB gnuuofi onono 150 A, coAep}r{atqrrx

I[ccJleAye]lrbre Jlr{rrru,I Ho - }I". C [orloqrrro rarrrx peAyltql{ol{Htrx r{pI{BbIx

Molr{Eo rlairru pacflpeAeJrer'rue r{HTeHcr{Br{ocrll, ocao6oxr4,euHoe or BJITTTII{II.fl

{orouerplr.recfir,{x r{ rlrrcrpyMeHraJrbHr,rx ourra6on non.s. Ecrr,r 6es yueta arux
ouruSon nor{rypr,r acr,rMNlerpuq}Ibr r{ rrl\{ercT HerrpaBl{Jrruyrc {oprry, To rrocJle

yqera our,r crarroB.flTcfl poBHrJr[r{ u [parTr{qecHr{ crra{NIerpI4rIH];rNII{. flo4,o6urrfi
yuer orur,r6or( orreLrb cyrqecrBeHer'r AJrf rrpaBrrJrbrroro cylr{Aerrr{tl o6 aclrltuerpun,.
csgaaflHoft c itgl{E{eHr{flx,rr,r rrJraaMhr.

Itarur6pouna cflenrporpalrm rpe6yer cr,e]\rxr{ cryfleHqaroro octa6ureJrtr c

roft rxe axcnoar{Ilreft, uto rr AJllrreJrr,Hocrrr paap.flAa (- 1,0 atrccen). OcsoBnan
qacrb clexTporpaMM o6pa6orana rro xapaxTeplrcrl{qecHurvl nplIBr,rNI, floJryqeu-
H6r1\[ [pr{ rrerrocpeAcrBeulroM Sotorpa{upoBaurrl4 paBp.FrAa. C aroll qeJlr,rc

{orounacr.r,rnxa IfP-3 Toro ffie copra aMyJrrrclrr{, Ha xotopoft cnrnvraJlr{cb crlelt-

Tpbr, c rraJrolnenHbrr\[ Ha ]ree BrrJrorrryrc cryleHqarbru ocra6rteJleM r[ qBerIIbrM

sunr,rpo,rr, ycTaHaBJrr4BaJracb }ra paccTo.fll{rrl{ oItoJIo 2 ,w or onua paaprguofr
Har\[ep]J u BacBerrr4BaJlacb uBryrle]Irrerr paapfAa 6ea upoex:rupyroqeft otrTI{I{r{.

,[.nn o6pa6ornr{ qacrr{ rrepBr,rx cler(Tporpa\{Nr lrcrloJrbBoBaJrrrcb xapanTeprlcrpl-
qecxlre npr{Bbre, rroJryqeHHr,re upu {otorpa{lrposaurarl qellrpa coruecHoro Auc-
r{a Ha coJrHeqHoNr reJrecnorre BCT uepes cry[eHqarbrir ocnaSnteJrr, r[ qBerlntle

Sranrtpsr c ancrroBrrqueft oxono L00 nncen.

f[nn qeleft rlacroau1efi pa6orrr ne 6r,rro Hyir{AbI HaxoAlrrb a6conrotnr,re

r{Hrcrrcr4B}rocru. tr4ureucr4B}rocrrr Bcex rnnuft AJr.fl fia}r{Aoft ntacrunxlr Bripa-
)r{errbr B eArrHr{qax qeHTpaJrb}roft lrutencunr{ocrrr JII.IHIII{ I{s. (B rex cryqarx,
nolAa paSprrA crrraMaJrcfr rro Hecr{oJrbHo paB, IIer{TpaJIbHbIe qacTlr Tar(IIX CIIJIL-

nlrx nunufi, KaH Ho, HBr onaBIrIBaJrr{cr, trepeAep}HanHr,I1\{trr, trro SarpyAufro
rpeAcraBJreurre r(ourypoR B eAr{rrr{qax lleHrpanrnoft lrHTe}rclrBrrocrra toft rxe

JIIIHIIII; IIODTOI\{y 3a eAI4I{IIqy trpIIHIIMaJIacb I{HTeHCI4BIIOOTL I{eHTpa H6, SOIO-
rpa$lruecxa.fl rlJlorHocrb noroporo [orIaAaJIa BcerAa B cpeAuroro qacrb xapaK-

repr{crurrecHoir Hpuuoft .)
B cryuanx, Hor[a $r[:r,trfr e\Laccu\r na6.nro4aercn ua {oue KoHrI{HyyMa,

qTO peBxo BaMerHo IIa cIIeKTpax, CH.flTEIx [p!I BrICoHOM AaBJIeHI'III (0,5 twn pr.
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cr.), ueo6xoAr.rM trpaBrrJrrur,rfi yuer Soua. Vuer {ora uporaBoAuJrcfl c rroMorrdbr)

SorouerpzpoBarrtr.fl crrerrpoB coceArrrrx [op-aAnoB, He coAep]fiarqux ilupoxr,rx
.,urnrft : AJrg Hr.rx floryqaflocb pacflpeAeJrerrr{e r,ruTeucr{BHocrlr, ocoo6omgeunoe
ot Sotouerpflqecfiux omn6on rora (ran ?fie r{ax u B cryqae yqacrna, coAep-
iliauero luulrro), I{ saTeM BLrqtrcJLsJIoCb cpeAHee AByx IIoJIoco}t B crIHIoIo r4

r{pacuyro cropoubr or ganuoft. Ero pacupegeJreuue (cu., naupuntep, Slrr. 7)
llblqr.rrailocb !r3 paclpeAeJreHl{fl Ailfl [SyqaeMOrO yqacrr(a, coAepHtatrIero Elvrrrc-

crlro BoAopoguofi nranrau.

$ 2. PacnpeAe.nerrrre r,rrrrer.rcr,rBHocrrl
B ltplrJrbtrx 6anr,lreponcnlrx .'firrrr,rfi

ilporpaMMa r4aMepeulrft upegycMarpr{BaJra [oryqeHr.{e ceprrr cler{TpoB rr o -
n e p e n ocu paapflAa (auauor l) Han B rlerrrpe (n uanpanneHr{r{ Ha ocb -(rIeHrpD), TaH r{ B HarrpaBJreHrrr{ Ha uepn$epnro paapflAa (c6oxy or ocrr -
<6on>>) , a rar{}ne ceprrur clefiTpoB BAoJrb ocn (anauon ll ) rax BAoJrb rnEypa
(<qenrp>) , TaH u rrapaJrJreJrbno ocrr, Ho c6ony or rtrr{ypa (<6oro) , B rraflpaBJre-
HI{II }ra uepu$epurc pagpflAa. B 6olsuruncrBe cflyqaeB flJr.fl [oryrrerrrr.s Bcex
rnrlufi (H" - H") u yBepenHoro flocrpoeHr4.E npr,rJrbeB t:rt:ltwft neo6xognuo
6r,rno crurlrarb rroAp.flA rro rpr{ - rrflTr, paaprrAoB Ha Ha}KAyro ulacrnuHy. ,{na
rlpoBepru{ o{Sexra AaBJreIlLr.n yHaBaurrr,re ceprrr{ rasr,reperluft 6rrrlr cgenaur,r AJrfl
AaBJler{r{ft p0, pannrrx 0,1 z 0,5 il,il, pr. cr. Bce AaErrbre o cfleftrpax, iloA-
Beprrryrlrx o6pa6orne, trpr,rBeperrbr s ra6Jr. t. Sgecr B rrepBoM cron6qe ynaaa-
Ho, ItaH rrpoIrBBoAIrJIocs ua6nrogeHr{e rro orHortre}rr4ro It ocrr paBp.flAa, Bo BTo-
poMAaHHor{ep rrJracTur{nr{, B TpeTbeM - qr{cJro paspfrAoB Ha lrJracTrrrlHy, B

locJlepyrotrIrrx crol6qax coAeplmarcfi peayJrr,rarlr uauepeunft (cnr. nnme) .

Ha $ur. 4 npraregeubr B HaqecrBe rrptrMepa r(onrypbr 6anrueponcnoft aurac-
curr or r{eurpa paBprrAa (cauocmaroro muypa) [prd ero ua6nrogeuuu florepex
I{ BAoJIb ocrr r{aMeplr, IroJryqeHur,re lrpra [aBJreHr.{r4 po:0rL tt,4t pr, ct. Heno-
cpeAcTBerruoo cpaBlrelrr{e Hor{TypoB arr.rrccuu B rrlHype, fioilyse}Irlr{x IloflepeK
ocrr, c HoIlTypaMI{, [oilyqeHErJl{I4 BAoJIb ocr{, rlor(aBlrBaeT r{x cyqeoTBeH}Ioe
paBJrr,rqr,{e: a) r.rnrerIcr,rBHocrr, npr;rJrr,eB rro orr.roIrreH}rro H qeurpa"urHoii ran-
'l clrclrBIrocrlr .lrr,Ir'rr.rr;r Ho ra I-Io, T. e . orrlocr{TerrrHafl rlpoTfr}fter.IrrocTE, I{prjrJrbeB JII|-
null rplr ua6rro4eulurBAoJIr; ocl{ BaMeruo 6orrrue,.reM upu ua6rrc4eHr4rr rrolepex
(FI* gna .roflepeqgoro paBprrAa rrepeAep]fiaHa B qeHrpe, TaK Raft ee rlerrrpaJrr,Hafl
r4HTeHcr{BHocrb rlpl{rlepHo n 60 paa 6onr,me I{rrTe}rcr,IBrroctu H6i IIrKaJra r{I,rre}rcr{B-
Eocrrr 4nx IIu lr H" yretuuetra n 5 pas); 6) ran HaH Bce flHTerrcr4Buoorrr Br,rpa6(e-
HLrB eAr{r{r4rlax qer{Tpanrnoft r,rHreHcr{BHoctra Hu (pannoft 1o), ro [eHperferrr
6arr,irnepoucxoftcepuraupu ua6nrogeur{r{ rrorepeH paBpsAa cyrqecrBe]rro 6orrue,
qeM upra ua6lrogenur{ BAoJr}, paap.flAa; r) r uexoropbrx cryqaax nuur.rlr Ho
lr Hu noxaar,rBaror a6copSqraounsrft uponar B rlerrrpe $ufrr4yt, qro ynasbrBaer Ea
3ar\,reTrryrc poJrb caMofiorrorllerlrlr.E (uAonl, ocfl oflTucecHafl ToJru],a paBp.flAa
cTarrorr,rTcrr [opflAxa enuulrqr,r).

,[,trR xonr,ruecrBel{Horo aHaJIr,rBa ltpltrlr{rl pacml,rperrr4 trawnccyfiL Boe r{onTypbr
paccNrarprrBarrrrcb B noopAr{rrarax (lg I/Io,lgLX) u(lgI/In, Atr) .Berrrxnoop-
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Ta6n uqa I
Hoe()QrrrIueHr HaHJroHa Ilprnrr,Ix llurrrit /r

N-i nra-
CTI,IIIfiTI

4

113

118

131

tt4
135

146
117

133

t34
70/t

I1t3

l41t

T

20

5

5

5

5

5

5

5

5

5

5

5

,{anre
,

J

,l

.l

J

qr.Tcro
yi(apoB

,flanreuue po : 0 ,7 1,r,il pr. cr.

H,Iro

_l- qeutp

I qeurp

I qentp

_l_ qeurp

ll qeHrp

ll qeHtp

ll qoutp

_[ 6oH

_l- 6on

I 6oH

ll 6on

ll 6on

ll 6or<

1 
Cr.ursroe orr{JroHerrtre or rxrapRoBcnoro pacurupeErrE-

I Pacnrupenze oMvccttil o6yc;roxneno r{anpocxorltrqec-t', I{I{MI{ IIBITE(ETI],IflMtr NJIASMbI

,ttr

zro
2,2
,n

2,9
2,6
3,7
2,8
Z ,'L
2,4

1,6
1,6
1,6

zso

4,4

,n

,o

i,z

3,0
3,1

1,9
1,9
1,7

,,

2,t
,.)

216

1,9
2,/t
3,6

2,6
1,9
Z,J
1,8

time po:0,5 .u,,u, pr. cr,

,,,

,,,

2,5

'1'

,)-l 4etlrp
_[- qeurp
I qeutp
ll qentp
ll qerrp
ll qeutp

178
179

157

t58
i59

lCnrr,noe ornJrorrerrrre or rxrapr{oBonolo pactuupe-

)nu n. Pacruuper.rue grrrrccrrlr o61rc;1prrr"ro MaI{po-t', cHon trqecRlllil{ ABt{rficlIltfl r ll IIraS-\Itrl

J1IIIIATAX l OJII]ITO IITO PACCMOTPEIIHI,IE IIOHTYPbI IPEACTABJIEH];I HA {T,TT, 5 U 6, TtO-

TOII],re IIonaSbrBaroT cylqecTBelruoe paSJruquo xoAa rrrrTe]rcrlBr{ocTr,r c paccTo.rlHr{eM

orqerlrpaJrrrHr{rrB cJlyqae Ha6[roAeHufi flollepeK ocl4 (6ur. 5) lr a A o Jr L ocr4

({rar. 6) . IIcilr s repBoM cJryqae B HoopArrrrarax (1g I /I o,lg A},) xop ranreHcl{Blro-
crr4 B r{pr,rJlbtrx Jrr,rHl4rr xopoIIIo IIpeAcTaBJr.freTcE rrp.tr1\{brMrr Jrr{Hr{fl1\{r{ c yrJIoBDrMrr

Hoe$SuqueHTauil 2,2-2,4, ro Bo BropoM cilyqae xoA r4Hrerrcr4Br{ocrlr B nplrJre
[paKTr4qecfir{ HeBoSMo}nHo rrpeAcTaBrrTb rrpflr\fbr1\,rr{ JrlrHr{fMr,r. (B oTAeJrbHbrx 

.

cJlyqafix xoA LIrrTeHcnBHocTrI cTpor4To.fr oTAeJrbr{o AJIfl crrflero I{ ItpacHoro Kpbr-

Jra Jrrrrirr{[; paSrr{ql4e xoAa, BepoflTrro, cBflSaHo c He6oJIr,III?r1\{rr oInIt6HaMII {oro-
MeTpr4r.r.)

Ecnr.r sce lxe trorrErrarr,cfl rrpeACTaBI{T}, aror xoA rlptlN[];rMtr, trrrrrtrrtrutr,

ro yrJroBoft Hoa{{r4rll{eHr 6yAer 6.nl{aort n eAr{Hr{I{e. B ro rxe Bpel[fi B oc.sx
(lg IlIo, AX,2) na6,nroAaercrr rporr{BorroJro}fi}rafl HaprrrHa: [pr,r Ha6JrroAer{r{flx

B A O Jr r, Er{ypa xoA r.rrrTeEcr{BHocTr{ B npbrJrb.frx 6nuaox fi IlprrMoft trrrLLt\rrt,

TOrAa r(an [pr{ IIo IIe p eqE or\r Ha6JIroAeHr4r[ flflypa sToT xoA cyrtrecrBerr-

HO OTJrrrqaeTcfl oT rrpfr\[oft rflE;fll\, l/Iz ta6x, . t nugno, qTo a}raJlorr,rqrrafl crtTya-
qrrfl c IrpoAoJrbHr,IM I4 rronepeqHbrr{ Ha6IroAer{urlMrl r,lMeeT rlrecTo AJrrr Bcex Apy- ,

rrlx cl]eKTporpaMM. 3ro nonaarrBaeT, qro npr{ [aBJIeHVrt Po: 0rL ,nn pT. cT.

pacurrpeHr4e aMr4ccr{r4 B nprrJrb.flx BoAopoAubrx JIr{Hr4ft cBflBa}ro c JIrrEeftI{brM

Illrapn-a{{enroM rrprr Ha6JrroAerrr{rrx uotrepen ocrr paBp.EAa, TorAa Har(

B A o Jr L o0r{ paBpfAa oHo o6ycnooneuo n ocHoBHol[ ,[onunep-a{-
{enroru.
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(tur' 5' Jloraprr(x"r,e|,1l""Hillfil;H;1,"i-T:1,,,i,T,1'J;:,T,'^.',fiu|"""oo npu rra6rro4e-

To'rtrll u Hpyll{I{I{ - ua6rroJlenur IIJTfI crrHelo rr r(DacHoro HpbrJra Jlr.rHr'rr,r cooTBeTcTr}errHo

B cryuae crporor.o (AorrlJrepoBcnoroD r{onTypa I - e- a^la}'D)'Mr,r 
AoJr}nHbr

6rtnn 6r,r noflyqItrb B r(oopArrHarax (lg IlIo, L?\2) npflLrbre Jrr{Hrrr{. B ro me
Bpet{fl r{t{elorcfl r{eltoropbre ne6onsurrae ornJroHer.rr{fl, rtoropbre Mo}r{Eo xopo-
ruo o6r,ncnurrr rlaJrl{qr{eM rralpaBJreuHoro ARI{}HeHtrfl Trrfla (crpyrrD BAoJrb oci.r
pa3p.flAa c rrer{oropbrNr rpaAr.reHToN[ cr{opocrr{ BAoJrb (crpyr{D, cornacno
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Ctur. 6. Jlorapr,ulnrEvecr{rre Hogryplr BoAopo[rrb]x fllruzft s clerrpe paBpEAa npn na6rro4e.'
Er{rr BAoJIr, ocr,r (n,ractuuHa 146)

ToqHI{ u (peoTrIHII-OOOTBeTCTBeHHO Ua6rrcAeHUa u pactre?br ((cTpyED) ,UJrE crrHelo I(pBIIIa JrI{Errg, Hpy}I{rxr
rr trJrlocbr - naOrIoAeHLrg r4 pacrleTbt ((cTpyE)) [JrE rpacHoro npBrJra JTI,IHtrL

[7] pacupegeJleHlre rruTelrclrBlrocrlr B EToM cnyqae Mo?nEo fipe[craBrrrb
B BIIAE

(t ),

0,5

.si

0
0

I . AT,,
Io*ln afu '

tge Ahr,, - 
(iltr4pI4I{aD ItpbIJIa JIL{Ur{I{, COOTBeTCtByrolr],afl MaHCI{MaJIbI{Oft CHO-

pocrr4 ABrrlHeI{lI.fl aroMoB B (Crpye). ttpecruxaul[ I{ IIJIIoca]\{u ua {ur' 6 uOna-

BaH xoA IIIIT9HcITBIISCTII colJlacuo $opuyne (t), uo4o6panuntii I{3 ycJIoBu'I

Hauryqge1o COOTBeTCTnn.n na6nrog,aeMllx u BbIquC[oIIHEIx HoHTypOn' Mlr au-

AI{M, IITO IIpeAcTaBiIeHI{e o cTpye c l'paAI{eHTOM CKOpOCII4 XOpOIIIO COIJIaCyeTcfl

c na6trrollaeMrlM pacnpeAeJIeHI{e}I I{I{TeIIcr{BHocTI{ B ItpLIJIbflx 6ailE'MepoBCItoft

alrrrccl{r{? uo6nrofiaeotoft RAoJrL IxHypa pa3paAa' iJtraqenns Alt/tr, otrpeAe-
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Ta6,uuqa 2

Atrn
l 

- 
'10'

o^,- 
''o'

22

9,7
4ti

Ng rr;ra-
CTIIIIlTII

l7lt
135

t46

159

Hal"ulr" Irr I ,.
A e Il rI e po : (\,1. ,tt"tt,

1,3 I 5,2
2,7 I 9,6
2,2 I 7,7

e II II e po :0,5 .,r,t.tt,

H,IloI{o

4,7
{,u

1,5
2,9
1,9

1,7
5,lr
Z ,at

ABJI

1,5

zro

ABJI

7r8

pr. cr.

7,0

pr. cr.

2,7
11,9

3,8

2,0
4,8
J'D

12,8

Jler{Hr,re ilo xoAy nr,rTerrcr{BHocTr{ B ltpr,rJlBrrx, a Tar(}Ite LLn IL flpr,lBeAel.rrr r]

ra6t. 2, Hecuotpr 1{a orAeJlbr.rbre clyqaftHrJe ornJro}reHr.rfl (cBflBarrrrste B oc-
HOBTTOXI C TpyAHOCTrrtrr{ yqeTa {oua, clr. ]tbrilre)! cooTrrouerr}I fr LLD/},': colr$L
'Lrllv LLnjl,\ : corlsL BDIrIoJIHfIorcf rlprr [epexolc oT oArrofi aN{r{cctrorrHo}"r Jrr4-

IrIdlI r( Apyroir, Itan 3To AoJIlr{Ho 6nrrb s cJryqao pacrnrrpe}rr.r-s r{B-Ba rranpocHo-
fillqecnux ABr,r]rteHr{fi. Paa5r11sg16rr, Borrlloc o Bnjra/1e orfr[efi.ra l[Itapna r: rra-
6"rrro/laerrlrir rtpoq]uflL l{pr,rJra Jlr,rr.rr.rr{ Il IaHrrrrrx ycJrou]rrrx ooraercl ornprrirbrxr.

f{tn yrouuerllrfl erolo 6r,rna uponeAeHa cepr,rfl aHaJrolrrqrrbrx lrBMeperrr4r,i
rtprl 6oJree Bbrcorolr AaBJreur{rr (po : 0,5 u,.M pr. cr,). Pcay;rrrTarr,r BTr{x r,rBN{e-

pcHllii npeAcraBJrerrbr Ha {ur. 7 (norrryprr rrllur,rfi) !r 8, I (lor,apu{unqecrurc
Itolrrypbr), arraJrorr,rqrrrrrx {ln. /t yr 5,6. flplr AaBJrerrr{u 0,5 nn pr. cr. JrvHmrI
oTal{oBflTcfl BHaqI,ITeJrDrIo rxr4pe (o6parure Blrr{Marrl,re }ra uBMeIreH}Ie MacrxTa6a

AJIr.lrr BoJrrr r{ oT}rocuTeJrbrrr,rx r.rHrer{cuBr{ocTeir IJa d]ur. 7) . I{pr,urn tntuvI.I.o
3Aecr, [pocrl{paroTcfr 6onee qell rla 100 A, u 4nx rar{ofi cra5oft Jrnrrr{rr, Han
I{", onlr rpocJremrrRarorc-fl Ao 40-50 A. I{eurplr cr{rrbHr,rx rrr4Hrrii (H,, IIp)
BAecb BcerAa rrepeAeplnarrrJ, rroaToMy TpyAHo cyAr,rrb o l[cnporrerrre rr cpaB]rr{-
aarL rrrr'rprrrrrr,r [p]r na6nro4enr,rflx BAoJrr, ]r [oflepen ]xHypa, oAHaHo ctra6r,rc
JIIIHI,IT{ (IIs, H") , aHaJrorusflo cryqalo rrr.ranoro Aar]Jrcrrtrfl, ronaaLrBaror, rrro
ItpDIJrbfI Jll,Ilrrrii [pI4 Ha6JrloAerrr[r{ B rtpoAoJlblrox{ HarrpaBJreHr,.rlr Ba]\fcrrro tllrrpc,
qeM B florepeqsor{. Ilorapn{uzqrecru4e norrrypbr ({ur. B, 9) Iltirraar,rtaror, rrro
BoBMolr{IIo [peAcraBr,rrb xoA r.rrrrer.rcrrB]rocrcii B Hpr,rJrr,flx Jrr{}rrrfi (rpr,r ua6tro-
AeHI,Ir.r rroflepen urypa) ilpn]rr,rMr{ Jrr,rrrr4rrr\,rr.r B noopAr,rrrarax (lg IlI,,, lg L')u)

c yrJIoBbrM Koa{Suquel1rox{ [pr4Mepno oT 1,6 4o 2,0, B cpeAHeN,r onoJro t,B, xour
oTnJIoHerll{fl BAecb oT npfl}IoJll{Ireiinoii aasl,rcl4lvlocTr{ Ir0cnoJrbr{o BaMcT}ree, qeNr

npr.r Hr{3nor[ AaBJreHr4rr. orruolreurrrr or upnrroft B oc.flx (lg IlIn, Afu2) n arux
cilyqarrx xoporrro Br;rpalr{eHrr (upanan cropoua Sur. B). 3ro uoasoflrrer cqu-
TaTb, qTo pacur{peuue BoAopoAHoil aur,rccr.rlr [ptr IIoIIep errHoM Ha6Jrro-

AeHI{II B CJIyqae RLICOITOIO AaBJIeHIlfl, I(aH I,I [1]lI IJI{3I(ON{ /(aBJICIII4I,I, Il oCIIOII-
Irorl cBtIsaIIo c lllraprt-a{{eHrolt, a fle c a{{enrorr rlanpocr(otrr{areorrr.{x Au}r-
)Iielllrfi, xoTf Bo3rrolnEo, rrro [ocJreA]rr.rfi aS{enr ultpaer HeHoropyrc poJrr, r,r B
aror[ cJIyqae.

flpeTlcrannerrrrc r(orrrypoB Jrr.rgrriil B ocflx (lg I/Io, Al,2) n orryrrae r p o -
/( o JI b rr o r o r,ra6JrroAeHr{rr pa3prrAa ({nr. 9) [ona3brBaer, atro, ran ]r{e Han
II R cJryrlac 6oree Htt,3noro AaBJIeHI{fl, xoA rrrrTerlcr4r}HocTn B r(pbrJrbax JrlrHr,rii

6,6 6,9 8,2 6,0 11,8 
| 

ra,u 13, 8
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ilo?rier 6nTI, o6r,.scHerr rra.Tlr'rqr{eM l{gI,I}Ite}IIrfi tr,rna <ctpyrl>. C}rcreua't'irqecxoe
Atr. A,7..,

vilLlJilt'tcH,te ,,'' ,' - -": AJtrI uoJI('C BLlculiOtO J(all,{olllltl clJfl3alto, llo-nll.IlT-

rror.ry, c rexr, rrro frplr 6o.nt ureM AaDJrelrrrrr IIITaprt-c(rr!eilT: Hil rlIIIIaer lIl'-
llarrr l,r3BecTrryro poJrb B pacmrrpcHr{rr []111 r{a6JIr0AC}ILITI 1l I O jI h OCI,I piI3-

PflAA, TITO TIPIIRO](IIT IT CrI){I)EHTTIBHOIIY Y]]E.TIIIIIEHI{IO tr)., TT N).,,,.
Bo rperrn diotorparpupoBarrl,Ifl crrenrpoB I{eIIrpaJIbIIoit qacrlr paapaAa B

ulerrb crrenTpo|pa$a [orraAaeT Tarixe u3"ryqelule l]a3lle]HelrEoft Ulaamst, ua-
xoArllr\eficfl IIa TorI Tric JIyrIc 3peIIIIfl, qTo I,t c?HaTrrtlr utu)rP. 3ra ultaalra II3JIy-
qaer B rrarraJre pa3p.rrAa, a ranine [prr I]acrraAe urrrypa Lr cyu,ecrByer 6o.tee

rrpoAoJrlrir.rrcjrbuoe rJperrrl, rreN[ cir{arIJft uruyp. LIro6u ]lI;fICI{I'ITs BnJIaA sToii
qacrr,I rIJraBN,IbI u o6paBolraurlc I{ccJreAyeMIJx JrI,IIIIIii, ctrelirp paBp.sAa t}otolpa-

Suponarcn qcpcB 6oltoBbre onl{a ltax{eprr (L3 u 11Ea Sul. t) upu /{aBJreIrI'IlI
p u =: 0,'I .r,t,"tt, pr, cr. flpr,r arox{ B rqeJlrr clrexTporpaSa ]'lsryqeuuc c&r\{olo rulrypa
He .[o[aAaet. ]toutyprr no4,opognoft aNrr{ccr.r[ B crlenrpax, c]Tfrbrx rleprIeHAlr-

HyrapHo r{ rapaJrrrcJrblro ocll I{arlepbl c6ony uHypa, [pI'lBeAeIlLr ua {ur. 10.

flpeIrtAe BCeI.o CJIeAyeT OTNIETI,ITI,, TITO BOAOPOAIIAfl EIIII,ICCIIfl B ATO}{ CJIYqAE

cy[\ecrBeHrro cila6ee sNII{ccI,Ir{ IrrHypa (c{ororpa{I{poBaglroft qepea IIeE-

rpaJlrrru,re oxua paBpl/{lIoii Hat{epu). }tporue Toro, ItpbrJlr,g nuunft IIa aTIIx

,cfleRTporpaN{r\rax SHaqr{TeJIE'IIo IIeHee IIpOTTI}fieHHbIe, qex{ B pacoMoTpeHI{LIX
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Our. 8. Jlorapu([trnuecnrre aorrrypbr BoAopoAubrx nrlnrat s ctrer(rpe paBpEAa rrpfi
na6nro4enrar.r [eprreE4u$ynapro ocr{ (uuacrrnna 1Z3)

O6oanaseH[s re ]r(e, trro Ea oiln, 5

pauee cJryqa.ax, oco6eHno B crrer{Tpax, crrflTrrx flepneH[r{xyJrflpHo ocr{ paB-
pflAa. trIB {ur. tt, Ha Horopofi re }He Horrrypbr rrocrpoe}rbr B Jrorapr.r{ur.ruecxou
MacrtrTa6e, Br{AHo, qTO RpbUIbfl Jr:,tilrTft Oqetrb xopolllo ilpeAcTaBJrfroTcfl trp.fl-
rlbrMtr c noa$&urlrreHToM HaRJrorra B cpeAr{eM 2,5 p..I.F. cler(TpoB, oH.flrbrx [ep-
treHAr4RyJrflpHo OCr[ paapflAa, v 2,8 gfit" crreRrpoB, c{ororpa{upoBaHEbrx rra-
paJrJreJrbHo octr pa3pflAa.

Tannlr o6paaou, B KpbrJrb.ax trvtn:lrfr. uo4opo4noii oMvtcc:lrrr olnaroro rtrHypa
Ao6aBfigercrr B rrecxoJrrrto paa Merrrrna.rr rruTeucr{BrrocTl Ba cqer uaryqeull.fl
pa3pe?r{eulrofi ulaaltrr. Xog rautencr4Brrocrtr 4o6auouroft svrrLccrrtr rrMeer 6oree
n p y r o ft ctraA, qeM xoA uHTeHcr{BHocTr( B ripbrJllflx nuulrft, u3ilyrraeMbrx
5 ltsl ,I{pr,rMcfiof o6cepaar., r. XXVII 
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(Ig 1/.f0, ig Al,), fioJTyare]rrrbre [pI4 II o 11 e p e rI II o xI ua6lroTlerulll pa3pfl^a,

xopoIIIo IIpC/{0TI-[BJ1{IOTCTI ilprl1\[LrN{ll JII{HI4flI\III. flprt atolt' nart oJreAycll

lrg ra6n.1, yr.,ronoiinoer!{uqlten:r/C nartlona IIpflN{LIX' OCpeA}roHIII]Iiir uouce'\'l

JII{}IUfl1\{,ll3}ilerr}rEil\rflarlecno.Trbltr{xcIIeI{TpoIpaNINIaXrrtam4oi'icepI{II,}lA-

()l)
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Lg lL

$ li. O6cyxAeHI'Ie peayJlbraron

Owr. 9. Jlorapr([ntnuec(ue (olrrypr'r BoAopoAHBrx nusraft :-^o:t*tptpa3pflAa
upr ua6nrogerun BAoJrl' oor (uuactuura 159)

Oooanaqenus re }r{e, qlo I{a our' 5

clr(aTblM rrrHypoM. cnegosatenbHo, AO6aBOqI{afl oMl,lcctrfi flpaltTl[qecfil1 ]Ie llc-

Halr(aeT paclpeAeJrerrr4e TIHTeHCTIBHOCTI4 B I(pLIJILflX BOAOpOAHbIX JIuHUfi' BOB-

Htrfiarotr+rx B qenrpaJlbuofi sacru paBpfiAa' B to xe BpeMfl orra Molr(er BbrBBart

BaMeTEOe IICHa]I(SHIIS B pagflpeAeJlel{Utr I{}ITSHCI'IBIIOCTn s6nrlera qeIITpaJIbIrBIx
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@nr. 10. I{orrypr,r Bo4opogrrr,rx Jrurrr.rr,l B ctrer{rpe paBpfiAa (po: O,L nrnlpr. ct.) npu na-
6.ruo4enulr Brre ocrr paBp.sAa, prrAoM co rrruypol\r (crena- nnacrluna 133f cnpaaa - ro+l

(Dur. tt. Jlorapu(pntllvecl{rle Ho}IrypLI BoAopoAEBrx nranraft upr.r Ha6[roAc[uu BHo ocu
paBpsAa (cueaa - neprrenAr.rnyJrnpRol ocu, rrJracrr,rur(a 1BB, cnpana - [apaJrJreJr66o

ocll, rrJracrr.tura 104)

OoosHa.reHuff Te irre, qTo Ha our. 5
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@ n. 12. reop erruecno. 
ffil.T:,"TfieTJ;TT:ffi1fffi :.,;l',. 

B crry {ae p acmup errra

fIyHHTI'Ip - AaHHbIe l(oraEa, cllrortrHble:rfiHllrl - l(altEble fpllNa

nen: a) uplr ua6nmAerrrrr{ Brre ocl{ paapflAa (-L u ll 6on) k"r:2,7; 6) upu

na6txog,eultrr fioflepeI1 ocl{ paBpfAa (l qeutp) c nauanr,nblM AaBJIeHIIeM Po :
:0,1 il,"+0 p1.. ct. k"r:2,2i n) n auanornsEoM oflyqae IIPE Po :0,5 tt'u

pT. cr. p", : 1.,8. VHaaauuoe pa3ilflqlre yIJIoBbIx Hoa{{ltqr'renroB lvlo}fieT

6ntr o6tscner'ro g,eficrnueru IIItapH-a{{enta.
Paccgorper1ue Illtapn-afr{exta c yqeroM pacmrpflIolqero 4eftcrnnf eJIeH-

rpor{oB Aa}ro B IB] u t9l. Ha Sur. t2 nynnurpoM rlortaBarlo reoperflrlecHoe

pac[peAeJIeI{IIe I{EreIIcI4BHocTI{B ItpbIJIe (r cuCterr're Ig .I, Ig IX') cornacllo AaH-

ruu B. tr4. Itorana ([81, ctp.2B5), ua Horopor.o cJleAyer, qro B ]tpllile JII{HI1I4

cpeguuft noas{uqr.rent lt :2,7, ec.Rvr a[rponc]rMlrpoBarb ero pacflpeAeJreHlre

upnrrloft ruruueft (uro uoxruo cAeJrarb c roIIrIocTbIo go ,- 0,1 n lg "I, T. e. c

,orrro"r"ro go -25o/o). Comacno [9] nontyp, pacrrrrlperrruft ua-sa IIItapx-
a{{enta 11pI{ coBMecruou peftctetrI4 I{oIIoB II sJIeRTpolloB, otrpeAeJlxetcr fryun-
qttefr T (AX,, Y), IAe Y - flapaMerp, xapaflrepl4Byroqraft BiII{flIII{e eJIeRrpoHoB,

T : 5,6 .1g-t11r,/,7-,hltg m- 0,125]#+S (2)

(T w N * TeM[epaTypa !I IIJISTHOOTb 3ap.ft]Iteugslx qacTl{q? b - rnasHoe KBaH-

ToBoe qltc1o AJIfl BepxHer.ol Q - AJIfl Irr{}HIIero yponuefi) . flolaras AJIfl oqoHltll

?

68



B Harrrex{ cryqae 'l':5'105, N:5'10i5 c.,lr-3, Iloilyql{M cfle[yroilIue BHaqe-

r{rrf y: AJr.fl Ha + 0,09, AJr.f, H0 + 0,32, A.rrfl Hy + 0,52, AJrfl H6 + 0,82,

r. e. Bce BHaqelMfl Y 3afiflrorleHbr B IIIlrepBaJJc 0 < Y < t.
Ha {lrr. L2 uonaeau xoA l{Irrellcl,rB}rocrr{ corJlacllo ([9], ra6l. 3) gln

y:0 (rourtn), y:0,5 (ulrocrr) u Y: 1,0 (npyrnIiu) . B rtpr,rne 3rI{ paonpe-

AeJreur{rr xopouro rrpeIIcTaIJJIalororI [pflrrI;ITIII Co cpe/{lulM noe{{uquenrorrl
k: 2,67, rrro corllacycrctl c rcoperllrrcclltt{Nl paclpeAeleH[eM [B]. floaromy
I\{o}r{Ho cqtrrarbT qro reoperr,r.Iecxui,i nourylr c yqeroM pactrlr4pelrlrrl SJlcrtrpo-

[ar\rtr AaCT lt,:2,7. Xopouree CooTBcTCT]luc C sTut\{ pac[peAeJlcHl4el\{ IIoJ.rY-

rraerc.rr roJrbno 4;ra repu{eprru paaprlAa (t;rrc uurypa) fiaR rpr{ npoAoJIbIIo}{'

TaIt r{ flprr noilepequolr ua6nroAor{r{I,r. tlro rtacaercn na6nrogenlrfi n o il e -

p e K caMoro ruypa (na6lrogeunr r qeutpe), ro 3Aecb Koa${uqreHr k uony-
qaercfl c[creMarrlsecnl{ rrerrr,Ille "/, (*2,2) r,p:.r- IrI{BI{ot\I (0,1 atn pr. ct.)

AADJIEHIII4 I{ EtrI,E ]\{EHI,IilE (,-- 1,8) TPU BI,ICOITOI\{ AABJIEHIII{.

flpn uemlroJlel{yJlflpHblx troJlrrx Fr, > l}b of t:"tt, u'a'rvnacr lrrparb poJrb

r{B aAparr4qur,rii Illtaprt-a{{enr:, rax I(aIt

Fn: 2,6 eN'/'= 3,8'10-z 7'J'/'e f c,tt,. (3)

TO pOJIt, aroro asseltra crallo]lr,ITofl aaueTltofi, I{Haqe ro]]opfl, npn l[ );
>L}L? ctt-\; s Ha11IenI cJlyqns rlprr /laBJlclurr,r 0,5 ,n't't, pr. cr. DeJIuaII4rta N:=
= 7,5.L01c cJr-B rpr,r r{orrrraaql,ur npn6.urar{reJlbl.ro panuoi,t 1. Ecllr Boarrr{ItaeT

5 -- t0-xparHoe clriarrle R crBoJIe paBpflAa, To rlrrcJlo .l( Inloxter 6r,Irr, uopagna

5 -:- 10.1016, r. o. r{BaAparrr.rrrrrr:i lllrapn-a{Seltt rIo}I{cr rrrparr, rreltoropylo
poJrr, nprr AaBJlerrr,rrr .-0,5 ilil, pT. ct. B oror't cJrytlzg pacnpeAeJleHue uuTefl'
crrBrrocrr{ I - Li/t-1/t, rL B r(pr,iJlLflx 6ygcr 6onee rloJloruft xoA' 6ilrlBltlrft K

If-2, uro $anruuecnu ua6nrogaetcr. 13 clyuae rrlrsr(r{x gannenufi (0,4 wat)

atot eQ{enr r{lpaer r\{errbruylo poJrb, l{ pacrpeAeJleurre r{HTerrcl{Buocrrr B npbr-

Jre JloJrgirro 6rrtr 6lunte K /{aBaeMoMy tu,tneiiusrrrl a{Senrorrl lllrapxa (k:2,5).
Tax uornno 6r,rno 6rr o6tscur,rrt; orHJIoIreHr,IrI or ctporofi TeopeTl4qecHofi aauu-

cl[Mocrlr A,nn ll-Irapn-a${enta c ytICroI\I l]acilrlpflIolr\ero lleirctnr'rfl I{oIIoB tr

aJrenTpo]roB.

OAnano Aolyil,elrutri\Irl o llacrllnpeHrll{ roJtt,tto ua Lirtel' llltapn-a$Sertra
r.rcJlb3.s o6r,rcnntr, [oJrorrre nprJJrr,fl, Irr{BnI{e Brlaalolr]{fl /c rr ctrlurrr,re orItJIoIIe-

rrr{rr oT rrprlltoJrlaHeiirroli eanr,IcllnocTrl upu rra6nroAeHI{I,I B /I o Jr rr ocl{ paBprr-

g,a. B crorr cffyrrae xoA r4rlTerrclrRrrocrrr r] Kpr,rJlDrlx JILIIIITI"I, HaIt y]He orl\{eqa-

JIOCI,, XOpOITTO OIIrlcDrBaeTcfl npl{ /{olyl]\orrrll o cvII\ccTI]ollarlulr ]IarpallJrcrr]loro

ABr,ririelurl rl{na orliyl.t o rpaAllcrrroM cltopocTl{. flpnuclloulrule R ra6[.2 eua-
.regr.r6 A,1'ulL u Al,r,/L AarcT lroilllo?I{ilocrlr rl uepBot\{ cJlyqae onpeAeJll{rr oo-

craBJrrrrouyro (AorrnJreponcxofi> cnopocru J(Rrrlnellr{fl aror{oB lriloJrb ocu paB-

prrArl, Bo RToporI cflyqac - nafirn rlaltclrnIaJrr,Ilyro cltopocrb B (crpyeD co-

rrracrro (1). Ilpu H&{irJrbrro}{ AaBJrcrrr414 7r,,:,0,1 .M,.m, pr. cr. cpeAHec BIraqeII}tL)
A1-- 

=3.10-3, qro coorRercrByer ur,: ,()'L07 c,tt.lcett, ,[rrR atolo rr(e cJIyrJarI
)"

Ai
cpeArree BHaqerrlrc -;! r= l-r'10-3, orriy/(a uoryaluu Nlancllt{aJlr,I{ylo cnopocrl

I{BI{}HeIII{fl aTOilIoB B cTpye Ur,r : 1,5 ' lOu ctt,lcen.

Hcnoroptrtli BHJra[ n na6;nro4aelroe Ha orrblTc paounpeul{e nunuii ]\Iorlter

Br{ocrrrr, npor1eco rrcrelteHl,Ifl rlaSuensotli crpyrt nl orBepcrlrff B Hll]fiHer'l
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BJrer{TpoAe, xrepes rrioTopoe ilpousBoAfircrJ na6JrroAeHtrfl BAOJTb OCtr pa3pflAa.
Boeuomuo, Ea aro yxaabrBaer Henoropoe cr{crenraruqecroe [peo6.ragauue
outrccflu B cr{rrerr Rpr,rJre 6ommuncrna 6anrlrepoBcnr{x tlluufi ({ur.6), I4rar,
SfictrepI4MeHtallnrre IIaHHEIo, noJryqggg6re r{B arraJrl{Ba paclpeAeJlerrr.rfl rrH-
TeECr,rBr{OCTr{ B RpLrJrbflX 6alrnaeponcHlrx lrasnfi, trptr na6lrc,[enur.r BAoJrr,

ocr,r cr{cTeMEr, rIo-Br{Ar,rMoMy, yHa3LrBa}or Ha cyrqecrBoBaHrre B paSpflAe
rpylrtrbr aroMoB BoAopoAa, naxognqeftcn B 6brcrpoM ABr4lr{eur4rr. Sueprran
grl,Ix aroMoB Aocrrrraer 5-7 noe. Cnegyer r,rrrerb B Brr4y, oAHaHo, qro trpu
o6cyxrgeuur{ Tex cJreAcrnuft, fi noropr,rM npr.lBoAr4r rrpeAJrataeMoe rorlftoBa-
Ene SHctrepl'rMellTafibrrblx [aHHbIx, MbI craJrltllBaet\rcfl c r{eHoropofi ,pyA-
HocrLlo. Ecnu sa6rloAaeMarr rlropl,ra Kourypa {tunrtyr cJlyxtrrr orrrr{arecxr{M
cBI{AereJIbcrBol\[ cyxlecrBoBar{Ir.A rroror(a lrirr,r crpylr 6rrcrprrx {acrr{rI, To
I{eBaBI{cr,rMo or uexaul{aMa BoBHIrItHoBeHr,rfl 6rrcrprrx qacrurl qonnrnrr 6r,rrr,
tt [pyrue flpofrBJle]rrrrr Harr{qrlf orl{x aror{on. ]l .IacrHocrr.r, rprr paspfr[e B

4efirepulr AoJrlfiHEr ua6nroqarr,cfl fiAopHrre pearulur cr{HTeBa r{ [ocJreAyrouee
ue ft rpouuoe r{B JryareHrIe. Ham xoporro rraBecrrro, rrJraBr[eurro-rgepuurl e{r{exr
u uefitponnoe rlgJryarellrae 6tr.nr geficreurelbuo orrrorrrEr erue n 1952 r.
ognaro 0To [3ryqeHue ua6lro4aercfl, Hafi rrpaBIlJro, B [roMeHr BToporo cx{a-
TI{t{ IIJIaS[{eHEolo mHypa, a }Ie B MOMOIIT trepBolo c}r{arllfl, ItoI'Aa rro AaH-
H6Ilu otrruqecnofi paaneptnu ua6nrc[aerctl MaHor.rrraJIr,Hoe pacmupeEtre Jlr,rrrr{rr.

Hecounesno, ttro ueo6xogranrrr ganrnel"lrune Dncnepr{r,reHTr,r Arlrr pa3b-
flcllelJufr Sroro Bolrpoca.

. MexanzaM pacluupeEl[.r BoAopoguoft sMyLccuvt trpr{ Morr{Hor\,r r{]vrrryJrr,cHoM
paspfrAe BecBMa cxoAeE c reM, rrro Aaror nogpo6rr,re rrccJreAoBaHaa (1L,7l u
gp.) pacurupeHl{fi aMrrccuogubrx nranuft coflEeqHbrx Bcrrbrruex. ItaH s rrepBoM,
TaH' Bepo.flTlro, r( Bo BToporvr cJlyqae xoA r4I{TeH0r{BHOCTT{ B npr,rJrr,.fix nuuvtit
cytr\ecrBeuno BaBI{cr{T or Toro, B r{anorf HarrpaBJleur.ru [porraBoArarcq ua6[ro-
AeHrre cfier(Tpa uailyqeutrfl trJra3Mbr. 3to, n qacrnocrr{, Aaer BoBMo)rtHocrr, 3a-
ItJIIoqr4Tr,' rITo Me)fiAy MoIqHbIM r{MtryJIbcIrErI\{ pa3p.rlAot\{, ocyn{ecrBJrfle}r6rM B

ra6oparoplrflx, r{ EBJreHrreM xpoMocsepusrx Bcrrrrruen na Coluqe, Beporrgo,
cytr{ecrByer al{aJlortrfi, ocl{oBaHrrafl Ea 6rfisnoft {lrauuecHoft cyrquocr}r rBJre-
lruir,

Aoropu 6narogapnrr IO. A. ftle6anony, fI. tr{. Cennnauory n A. H. }to-
BaJrb 3a rrol\routrb Bo BpeMfl orJraAKlr paapng,uofi ycrarroBnr{ !r IIpII o6pa6orxe
MareplraJra, a raH?r{e 3. Il. Bpaaepuany, BbrrroJrHrrBmer{y HoHcrpyr,rpo-
BaII[e orcneprureHrantnoii ycrar{oBrr,r.

Mait 1961 r.
Jllrreparypa
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HECTAUIIOHAPHbIE TIPOUECCT,I
B COTHEIIHbIX MAIHtr(THI,IX tIOJIflX

(reHepaqua Bcrrbr[rer, HarpeB tfane;ron)

A, B. Ceoepu,utii
i

,(annrre na6rrogerruii oBnAereJrr,crByror o [orBJreurrr{ Bcrrrrrrren n neft'rpanrubrx rorrxax
'rroJrnI{I{BMerreHLrrro}tpyinarotrlI{x lrxuoreft,ecJrrruxcparfirrBarr Ao Ir1 rro0lt.e
Botrtrrrrrxlr (raslrenetre flalpflE{eHHocTr4, rpaAr{errTa, pactroJlo,Iterrr4fl MarHl{Txr,rx xoruon),
.rorrr B o6nacr:rt caMoir ocnumrlr tto cJIe ee BoBHI{KrIoBeHI,I.fi BaMerrlrrx tralterterutft
noJrn rre o6rapyxtranaercn. Izluerotcs yxaaarrr{fi }ra oqe}rr, 6rrcrplre rrBMerreurlfi or(py}Baroqero
[oJrE Bo Bper[E paaBr{Trrrr BcrlrJnrr{r.r. ,[aunr,re Ho-(pulrrlron rr crtexTprr ilun6osrrx BcrrLImeH

r'r ycoB tror(aBbrBaror 6r,rcrpoe o6paaorauue myMyJrr,rpoBarrnr,rx crpyft c EefioropbrM rpa4r,reu-
loi\[ cxopocrr BAoJIb crpyrr. Cpannenlre ctrexrpoB Bctrbrmen u na6oparopnoro flfiHrra B BoAo-
poAe rlonaBbrBaer, qro Mexaflr,raM pacilrrpeflr.rr aMr{ccI,IIr rugui rcurrurnr{ Mo}r(er] BaBr{cerli
or HatrpaBJrerrrra, B ltoroporu na6rro4arorcx rn6pocrr crpyft (n4olrl crpyr{ flpeu]ryqecrBerruo
pacmrrpeurre rra-Ba rpaArrerrra cxopocrrr, a rrotrepeft- na-aa llh:apn-af,{eHra).

Paccuarpunaerc.E aBToMoAeJrbHoe crr(arr,re u pasorpeB fiepBoraqartflo paanonecuoft
corEe.ruoft trJra3Mir noare nefinparsnoft roqnr.r npr,r 6r,rcrpoM ($ 3) u rue4nenuona ($ 4) pocre
BrrertrHero Marultrlloro troJIfl rlfiTer{. ,(arHe upr.r yMepellrroM pocre BHemrrero rroJlff c}flarlre
.vomer 6srm 6r,rcrpunr r4 ctrJrbr{brM, rrpr{BoArrrlr.rM R o6paaoBaErlio yAaprrrrx BoJrrr, oxoAflrqr[xcrr
H uefirparr,uoft touxe, cLIJrbHoMy rrarpeBy TIJIaBMBT rr BrrBr,rBaroqr{M rrorBJrerrue nrr6pocor
B rraflpaBJrerrlrlr, [ep[errAIrnyJIEpHoM c]r{arrrro (acnrrmnr), florasano, qro oMnqec(r.rQ tro-
Tepr{ Moryr rrrparr cyiqecrBer}ryro poJrb B MeAJrerrrror\{ FarpeBe {rarenon.

NONSTATIONARY PROCtrSSES IN SOLAR MAGNETIC FIELDS. TI{E GENERATION
OF FLARES AND HEATING OF trACULAE, by A. B. Seuerng.- There is observaiio-
rual evidence that flares appear in neutral points oI magnetic fields and tliat the s u r-
r o un d in g magnetic fields alechanged as compared b efore and a f t, e r a flare
(the changes of field strengbh, gradients and rearrangemenf of <magnetic hillsr), alLhough
it the region of the flare itseII there are no appliciable changes ofthe fielcl afier
the onset of the flare. There is also some evidence of very rapid changes of fhe surrounding
Iicld during the phase of development of flares. IJo fihns and speoLra of limb flares and of
rnousl,aches show [he rapid formation oI curnulat,ive ejections wil,h a velociby gradient
along the jet. The comparison of flare spectra and that of laboratory pinch in hydrogen
shows the possible dependence of the mechanism of line-emission broaderring in flares
on the direction between the jet and l,he line of sight (the broadening along the je0 is
mosl,ly due io avelocit,y gladicnt and'across the jel, to the Starl< effect).Automodel con0ra-
cl,ion and heating of solar plasma, init,ially in equilibrium near the neu[ral poinl,, during
the rapid (g 3) and slow growlh (\ 4) of exlernal magnetic fields of sunspots are considered.
Il, isshowuLhat contracl,ior maybe violent and rapid, leading to the formation of shock waves
converging to Nhe neutral point and producing inbensive heating of plasma even at a com-
paratively rnoderaLe irtcreasc of l,he external magnetic field. Tl-re process can be acoom-
panied try cjections ilr lhe direction.perpenilicular l,o contraclion(flares). Ohmiclosses
are shorvn l,o b9 irnpolt,ant, Ior the slow heal,ing of faculae.
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IJ aroft pa6ore uogpo6uo r{BJralarorcl re coo6pa;,rier{Htr o r{ecral{r{oHapHbrx

rpoqeccax, Boalrrlnamrqr{x B MarHr{Tubrx rroJlrrx na Co,rr'rr1e (scuuunn, {ane-
lrr) , noropr,re 6r,rnlr /(aHr'r ts npeABapi{reJlbl{orl coo6uleuun [1]. Hactosrr(atl
pa6ota B rrBRecrrrorr crrr{cJle -flBJlflercrr rpoAoJrir{cur.Iert }lccJleAoranuir rIarHrIT-
ur,rx uoncr,l1 cr3flB&Irru,rx co BcrIbrrIII{arIr{, r{oropblc 6r,utu tralrt [poBeAoH],I rl

1958 r, r,r rrpuBeJrl,r r( npe/{craBJreur{ro o coJrrreq}rbrx Rcrrl,rlt]tax nalt ctsocro poAil

ulruu-a$Senre, BoBrilnarotrlerr n neimparr,flbrx rorrriax cxl]en\er{Hbrx r{arHr{Trrbrx

uolefi nprr yBeJrrrqcrrur{ rpaAlrerrra lro"rrfl. Oqnaxo c rex rop ro.trBr{Jrocb BHaqLI-

TeJIblIOe fiOJI[qeCTBO ITOBbIX SHCleprrrreHTaJIbrlDrX AaHrrbIX, ItOTOpbre, C OAIrOir

cTopoHbr, Brrorlb rroArRcpAr,.rJrr{ Bair{Hyro poJrb r,r3}reHeHrr.a rraIHr{THbIx lloJleir

B reuepaqru. Bcrrr,rlren, a c Apyroft - norpe6oBaJlrr yroalu[Tb ilepBorlarlaJrr,-

rrym HapTr4rry upor(ecca rr BrrecTrl B Hee cyrqecTBeHlrble rtoppeltTr,rBr,r. Srorrt-v

yToc}reHulo I{ ]{srrelrclrrrm nepBo]racaJrsuoft rtapTrrrrbr reHepaqllr,I coJIrIeqHbIx

Bcrrbrrrer( rrocr]flrqer{a rracroflfl\afl pa6ora. Itponre toro, paccMarpl,IBarorcf

MeAJreEr-rbre rrpoqeccbr pasor.peBa r{ c}r{aTnfl coilne.Inofi rrJrastrlb], noTopble, Re-

poflTHo, ulreror Buaqerrrre [rf o6Tr{cflerlr,Irr coJIHearHr,Ix {aIteJIoR.

$ 1. Cocroaul,Ie [)I(cilepurIcIITaJIbHIilx /{&IrHDIx
O rIIIIpOMaIHI'I1'IILIX TIBJIeIIIIflX BO BCIIbIIIII(flX

tr4 ccne4or auufl r{arHlrrHrrx floreli, cB fl B ar{rlblx c c o JIHeqHbIMrr Bc ll},lmfi arll,r,
rloltaSlrBaror, rrTo llcrr,rltrnr4 pactroJralarcTcrr ratrr, rAe lrarlrrrrr.rafI IIoJItIpHoCTr,

MeH-fler BIraH. Mecro rrepBoro [o.flB,.Ic]rr{fr lrcrrbllxrill npaltruqccxll coBrraAaer

c nelirpanrHofr Toqnor"r cnperqerrrrbrx n{arHurHErx uoneir rpy[rlbr coJtHeqHLIx

IIflTeII, IIaCKOJIbI{O I'IaIHIITIIbIe HapTbI I1O3l]OJIflIOT CyAIITL O JIOI{aJIlIBaI{Il}I TaI{IIX

ro.rex [2]. rlro rtacaetcrr r{BMeHeurr.s rfarrrr.rr]roro rloJrrr npr{ Bcnl;Imrtax, To

SAeCb 1\rbr pacrloJlaracrl cJreAylouluNtrl AaHHT,IMI{ Ha6JlIOAeIrUii.

B pa6ore 12] ua cpaBHeH[rl xrarHr{r}rr,rx napr A o rr rr o c Jr e BoTIDTIIIIIIT

o6uapyxrerro, rrro B cerrr.l cltyqarlx rr3 Bocr,[IrI rto.rlo ]r o c JI e BcrIbIIl.IItu B cL'

oHpecrrrocrH yfipol]Iaercf: r'paArreHT rloJrrr BosJIe HeiiTpanruoir roqHu yMel{b-

IIIaeTCfl, IIOTIeBaIOT II0I(OTOpLIe COCeI(HIle IIaIHIITIIIJe XOJIN{LI I{ [pona/(arct rreii-
rpaflbur;re roqnr,r (tra6.nrogaercr{ xor-fl 5r,r o,4r.rrr rra orl{x a${enton). Heganrlo
6rrno r;alleqeso [3], qro rrorrBJrcrrr,rc r]crrbrrrlen rari?lte colpoco]I{Aaercrtl}blxo/1ri-
trIrrrlr Ba upeAeJrbr orulr6ox uarreporu,rii /{ouoJrbr{o 6rrcrpr,nr c/\Brrror{ y/[a,rleJIIILr.\

Ma1'IIr,ITr.rbIX XOJIIIOL,, IIperrnrylll,ocTBCrilIo fIO l{a[par]Jrol{nrc It DorIbIIrIIte, rtplttrer\l

AT]'I1T CABII]]AII COOTBETOTI}YIOT TAII?IIE 3&I\IETIIIIIE CABIIIU TTC6OTTNTUTIX COJII-IEqHI;I\

rrrrrerr. 11oc.',re4uui.i a{{eur or\rerrcrr rau}rie s [1r ] . B [5 ] n c, Hai,iAello nanlrx-rtu6o
ualrenenltii nrarur.rrlroro rIoJIrI u c a nI o ii o 6 Jt a c r r. BcrlliltrIII'I, xori.l

o6trapyntcrroccprroarloe yrrerrbrrrolrr'rclroJrrrro c oc, c/{crll y coBorll{[Ilioii
npr,r cpaBHerrur{ pacupelleJre}rrfl rloJrfl uo nByrrer{Hoi.i o6lactn, rIoJIytleHrlol()

A o I{ tr o c Jr o Rcrrr,nur(lr. Ilouplrl\rorl]rrarccxlle rrBr\{operlr,Itl flogcperlIu,tx
rroJrei{ rr e Il e A rr rr o c Jr e 6onr,rroi.il Rcrtr,rrllrirl,a11n3a"rll{r aITo rroJle I{BnIe-

fl.fleT9fl HeSIIaqI4TeJII'I{O B C alIOlt IICCTO 1}CIllrlIIIIiI'I, }IOlrl{eeTo-sCepbots-

floe (paapyurcrrr{e) rroJrfl B o6nacru prlilol{ co BcrlLrrrnof,r [6]. B [7] ue HaiiAcrc]

Balreurlix r.ralrcnerruii rloJrr n paiioue DCflIilrrrItIr 6a.rua 3 -l- rI o c Jr o co

rlo.flBJrel{!{fl r,I /{aJlee I} TerIeHIre ec pailBrITLIfl. flpanTqa, B DTor{ [ocJreAHerl cily-
rrae uB-Ba a{{eHta HaclrrqeHr{rr HetsoBrroxirro 6rrno perr{crpl{potsarb rroJlr{, ilpe-
BocxoAfltqr.rc 50 ac, ]r rrolrelrerrr{fl TaItIrx rolert MofJrI{ ocrarr,crl rIeBarIeqoHnLIN{I,I.
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13o opeux N{axclm{yrra r4rrre}rcrrr}Hocrrr Her{oropbrx ilriAarox,urxcfr tscrrburrort

(1.Iy 19[i0 r.; 1.VI 1960 r,) xapanreprrarr rounar (<nuxpenan>) crpyHrypa
xpoiuoc$eprr [oABepraJracr, 6r,rc:rpr,ru rr peBHI{r{ I{Br{eHerrr{.Er{ r.{ Ba tspeMrr tro-
p.flAfia t5'1 rtcqeeaJla uoBCe, rrro cBflBbrBaercrr c Bfle3arrrlljrr\[ rrBMelleHrteM Mar.-

HI{THoro rIoJLfl B re.terruc <ilash-phaso)) Bcrrr,tIrrrr{ [8J. I-Iegarno 6r,rrn nafi4errr,r
[9] uo;r;r Blrarrurerr,Hoii uartptnterrrrocr]r (,-, 200-300 ac) , ur,rr.iocur\rbre Br,rcry-
naur.r nlru6oBbrx riorlsrr[en rra Brrcor],r oI{oJIo 20-30 Tbrc, ti.u,. B or4enr,ur,rx
cilyqaax B Tar(r{x rr,r6pocax-acrrbrrtrfiax perr{crprrpyrorcfl rroJlrr rr p o r r.r B o -
It o Jr o )n rr rr x rloJrflplroctefi, Xorn BCe arr4 peByJrbrarrJ erqe I{e oxorryir-
TeJII,lIble) TpyArIO OTItaBaTLCfl OT ITp0AIIOJIOIT(eHr{fl, rITO Il OCEOBe rrBJreHlll
Borrrdrrrr{u JIe?r{r{T ncnoropr,rfi rr.rAporlrarur,rrurrit uporlecc, cB.rraaunr,rr,l c [glto-
rreHr,Lflr\{r,r MarI{I{TI-roro IroJIfl I{, c gueprerurlecltoii ToaIHr,r Bpelrufl, coIlpoBo}I(Aalo-
rquiicn rlepexoAoxl maurNrrrofi arreprrrr{ u rerrJroByro Bueprr'rrc r{ arreprr,rrc rtary-
AIEHI4'I.

Pnp cnexrpooltorrrtqecHl{x r{ nuucr{atolpa$uuecnr{x AaHrrrix uo}ner 6r,l:r,
r,lclroJrbaoBarr AJr.rr Jryqmero [onrrMarrr{r{ BToro rrpoqecca. B [ep]lyrc oqepel(rl
9TO CIIoI(TpOCI{OIIUqeCKI{e AaIIHLIe, OTHOCIrI{rICC.E }t yoar{, ItOTopLIe BpeNreHa}U.r

o6paayrcr HphIJIbrr JIr{HIrii B cr{Jrb}rbrx Bcrlr;rlrfiax, xorrr ycbl r{ BoBHI4Haror rro-
Mlttr{O tr{, BI{Ar{r[O, HeSaBI,rCrItlO OT TOrO, qTO rrpuurlTo rIaSbIBaTb rcurrurnoii .

Peerto Bbrpa?Iieullafl acrlrllMerpr{tl DMrrccr{I{ ycoB, rrorrBJIeHI,Ie [partrl{qecrir,I
oAuocropoHulrx ycoR (ue tonrno rra Arrcne, Ho r{ Ha;rlrru6e), cv}Herrrre uoJrocrl.l
snIIlCcI{II yCoB upLI yi\aJIeIIuI{ oT I\e}ITpa JII/[}II{LI (ulrnoO6paaur,rir tuA Dl\rrrcc[Oil-
r{6rx fipr,IJllen), uoRuneHtre ycoB, HafiJIoHIJbIx rt rIJtOcI(OcTU Ar{Cflepctrl,r,- BC0

aru $axrrr cBrrAereJrr,crcyror o :roM, qro ycr;r - aro cocpeAoroserrlrbre crpylr,
I{cxoAautr}Ic r'13 rrel{oropoii o6nactn B rlporr,IBonoJro}nr{r,rx HarrpaRJreHr{tx [10].
B rrenoropbrx clyaraflx ycr,r lra l(ucrre corpoBo?r{Aarorc.rr a6cop6qr,rourlr;l[,r]l
ur,r6pocalru, xoporrro Brrrpalnerruhrrrrl s6rrralr rlcrrrpa Jrr{Hr,rrl B Br.rAc a6cop6-
qIIorIHoro [r{r(a, yAaJIeHl{oro Ha rrenoropoe paccrorr}ure Ah or qerrrpa JrtrrHr,ri4.

Ilcnir cpanru.rrb r{e}r(Ay co6oft Drrr paccrosnufl A}, gnn BoAopoArrux runniir
Ho - FIs, ro rro pocry {anuruecnoii rernquur,r Al,/1, c yMerlbrrreulrcu rny6r.r.
r.IIrI T0 (onpegenneMoi.i Ara narHgoii Jrr{Hr{r,r r{B BaBlrcrrNrocrn A }t,l}u : const,\
x{ofltHo, r(por{c roro, naiirr.r ynaaarrr{o Ha p o c r cr{opocrrl B crpye c paccrorr-
III{eM or Mccra BbIxoAa o6paaonaunr, V,ll. tr4eyueru.re Il*-rinrroSuJrbrrou Jrr,rr\r-

6orr,rx Bcrrurltcr{ [12] naer rrcnocpe/{crBcrr]rLre csuAereJrbcrBa ror.o, alro rollirrr-
nrr Ha nul,r6e - aro rryrryJrrrrr,rBrlr,re rrbrcryrrr,r, nlr6pocr,r c ocrpoir nepxyunoii ,

crpyr{? Tosuee - oqerrj 6r,rcrpr,rc (co cnopocrflrrr{ Ao 600 nulcen) Blrr.flrr,rrir-
III4rr IIJIaSI,IEI B OAHOI'I Ilanpal]Jrcrrr{ll, BCJIeA 3a rtoToplr}rl{ HacTyIIaeT c}r{aTlr0
Ilr,rcryna (u rou;ne uarrpaBJrennr,r) rr, rrrror.Aa, oro rryJrr,caqr,rr.r. Crtopocrb rrepri/(-
rrero rlpoura BLIcryIIa [pr.r rartor{ r]r,rrrll.rrBarrrrr{ cyrqecrRerrrro [pe]rocxoArrr
cnopocrr, B (rl[l]L)D Bcrrbrrrrur{, r{.8 rtoroporo Br,rcryfl o6pa.:ycrc.t.

I{ napunre /Urnriyrrurxcrr HaBcrpeuy Apyr Apyry (unn ncxoTlarqr{x }rB Heno-
topofi o6,nacru) {ponros rrJraarrr,r rrpr{BoAr.rr ran?ne paccNrorpenr.le perrrcrpa-
qItft ny.renLIx cfiopocrefi u otrpecrrrocr.flx ucr,itpa.urnr,tx rosett t{arlrr{Trro1'o
uolg [13]: tt o6.nacrtt tanoii Toqltrt Barlr{cb cnopocrefi, Han flpa]lr.rJro, rronaa}n-
Baer r{BMeuerrr[e B]rana cnopocrr,r [pr{ [epexoAe qepeB rrcftrpa.nr,uyro roqRy ]]
Ireltoropor\I HanpaBJIeHrrr.I, cMer{y rroAT,er[a Ha olycnaHl{e, Han ecrn 6r,r B Eeii-
tpalr,Irofi o6nactu Bcrpeqarucb I{Jrr{ r{B rrec r{cxoAl4Jrr4 /\Ba rrporrrBorroJroilirro
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,rralrpaBJleHrrr,rx rrorolta rIJIaBrrr{. Crarr,rorr,rqecfiIr, or(oJro 20% cnyuaen uc 6y-
J{yT rlonaBbruars uogo6uoro a{{enra,- norga HarrpaBJreHrre gwrxieulrn o6pa-
Byer yro[, 6rrasxraii H 90o, ]r Jrysy Bperrr{fl, uro {anrnuecxr{ r{ ua6nrogaercn.
'l Ienocpeg,ctBer{r.Ioe Ha6ilIoAer.Ille c}r{arr{fl BcrrrJrunr{ ua ruu6e r.{Meercfl u [14].

Bce err.r peByJrbrarr,r npr{BoAar n 6otee roqHorry upel(crauircrruro o r.rrApo-

r'rarrlr{TrJor\,r flpoqecce Bo BcrI]r[rr(e, r{MeHHo n npeAcTaRJrerrr{rc o c}r{aTr{rr r,rJlr{

,RrnTaJIItr{BaHUlr (pacrnxreulru) nnaerrLr 1r ocrloBHor\[ B I{Byx rlpoTrrBorroJro]r{r-rbrx

flaIIpaBJrer{I{fx co cr(opocTr,ro,

Boapacraroxleii c paccroflHlrelr or
Henorop0l'o ,rApa - qer{rpa

Bcrlbrmltrr. To, vro Bcrrbrrxr(r,t BoB-

HUHaIOT n refirpa,llsHbrx rorrnax
ilpu cr,rJrbHofl nouqeutpaqrrr{ crrJro-

Bbrx lruttuit Bol{pyr, Aailo I{a[I
' IIoBoA cql[rarb [2]; qro c]fiarl{e

z=0 IIJIaBI\{bI BCIIbIIIIHII npOrACXOgnr

noane neftrparruoft touHn (unu
mocHocru) B peayJrbrare cBoefo
p ofa uunu-a {{eHta, c}fi arr{.fl rrJr aB-

ilbr co6ctserrHblM MafrrrrrrrbrM rro-
Jrer{, HorAa ero Harrpfrr{eHHocTr,
npeBbrctrT Her(oTopoe fi pnTl,IrlecHoe

/^ H2t8n .\
Z=z^ BHaqeHue ([J:;t'f ) l), coor-

Vm

'C)ur. 1. I{ o6paaonannro

BbITAJII(I{BA}I}I}O I]JIABMbI B

,rrefirpailbnoft urrocxocru).
Paccuorplru oAuoMeprroe cxtarr{e (zma paculnpeurae) rlJraBrlr,r BoBJre rlJrocno-

cr\r z : 0. TorAa orreBI,IAHo, qro HeBaBtrcIlMo or MexaHrrgMa c)r{arr4f cnopocrb
clr{arlr.E AoJr}nHa y6uoarr, IIo Mepe upn6rurnreur4fl n rlJrocfiocrrlt z : 0, rAe

rrpoyrcxoArdT HanotrJreHlre raBa 11 BospacTaeT rlpoTrlBo4eficrayroqee clnarr{ro

AaBJrer{ue. Bcer4a 6yger 6onee rrJrtr r[euee Banorruo trpeArloJlox{eulre (oco6euuo
gJrg rre6oJrbtnux z), rITo cnopocrr, ?, B clxuiuaronleftcfl rIJIaBr\{e nuueftno roa-
pacraer c z or BHaqeurirfl z, (reuronoir unroc ryp6ynentuofi cropocru) .

Paccuor:pulr Horrryp cflertrpaJlr,Hoft rruHul4, o6pasoranuoft tanoft craql4o-
r.rapuo clnr{Maroqei{c.s ulaeuoft , upeue6perafl caMorIorJIorqeHr{eM Ir cqrrrafl ? 

qTo

pacutrpeHr{e il\r]g'vtrr1 o6ycnonnerrHoe rpaAr{eHToM cr(opocTr4 B cTpye,, cyudecr-

Beur{o [peBocxoArlr pacurr{peurle) cBfBaHHoe c ApyrrtMr{ rlp}tqlruaMz (4onrre-
poBcnoe? Illtapn-a$frenr r.t np.). 3r',ruccus or aJreMeHra L cn'z x d,z gttn tepe-
xota /c -' i 6yAer ({ur. 1)

z tlL

Et,te ' dzxL c,,wz, '

rno e1; - o6r,eunr,rii rtoa{r{uqucHr DMI,Icct4I,I,

BercrByrotrIee paBrroBecr,rro. Cma-
HOIITVDA JIlIIII,III Tr{e BoSJre HerrTpaJrEHoI{ rlJrocKo-

crr4 trpnBeAeT oAHoBpeMeHHo n
HarrpaBfler{uu, treprreEAunyJrfl pHoM c}fi aTuro (ngonr

nlten,: iaurhv'r*g (vi* -v); ')
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irAecr, \,;E: r?r(1 + *)-ueurparrrHafl qacrora Arrfl DrreMeHra dz, gau,xty-

qerocr co cropocrbto u, vfn_.ro lxe AJrr IreloABr{muoro DJleMeHra. (Dyun-
qlrrc q pacrpe[ereur{fl rro qacroraM B HartreM cryrrae (upeue6perar r}raxro-
paMr,r pacur{peHrrfl, npoMe rpaAr{eHra cnopocru) Mo}nuo rroJro}{rr{rri

q(vr,-v) :6 (Y'.in-') :11- nPrr v:vuo'
\0 rprT \, #\'i*.

Ilcllr npeue6pe.m florJrorqe]rlreM

rJracHo cnaBaHFIoMy nrrme a (z) :
r'rcxollflrr{ero us rry6r,rurr z, 6yger..

zttt.

z1n

l'.r,, - 
( 4.., dz : t\ rr nplrHr,'b co-\.1 I\z

u1 | xz, To rrl{TeHclrBHocrr, r,r3JlyrreHr{fl,

I (z) : 
\e,,r(z)d,z

um
(du: 
)eir'\u) d'
D

(1 .1 )

Ilcnlr [aJree ilprrHrrr, rpy6o, alro Bo36yE{AeHue B paccMarpnraeuofi
qacrlr crpylr He MeHfer"^ (?: const,r r4e n0-arr{cJro aroMoB B ocHoBHoM\uo

\cocToflHrrr4), To rr3 ypaBHeHrrfl cnJlornHocTr{ ftuLt : corTsL cJreAyeT

n,,, - 
ck 

.
?1

3anevaa, qro Xi,, +: AX, (z) : X*(u)- Iy, (0), noilyrrr{M AJrfl pacilpe[e-
.Tlelrr{fl r{HTerrcr{Brrocrr4 B ltoHType BbrpaxeHr.re

(1.2)
a)'

tge C,, - Hel{oropafl flocro.rrHuaq. Eciltr II,,, oupogeJrrrrb nax [oJrrryru rtrr4-
pI{Hy npbrJra, To BeJlrdql4uw CTrla Mo}r{Ho rlorlbrTaTbcfl nogo6part ua na6tro4eu-
r{oro HoHrypa Jrr{Hr{r{, ecml {opuy,;ra ({.2) xopomo coorBercrByer ua6rrope-
r{Irr}I. Mu r,roxrelr cpaBgrrrb reoperuqec(nft Honryp (1 .2) c ua6nro.ltrennr,rur.r
rtoHTypaMrl (s xprrnrax) ooAopo4ur,rx r{ Her(oropr,rx Apyrflx lruui.r Bo Bcrrbrrtr-
rtax rr ycax. I{a $w.2 [11] npureRe]rbr nprrMepbr cpaBueHrra ua6uroAenur,rx
r{orrrypoB AJrfl B0rrbrmHu-nr,r5poca na nraru6e 3282 c reoperr4qecfiuMtr RoHTypa-
rrrr B crrcreMe ocefi (lg 1, lg Afu) gnn pacilr.rpelrrrE r{B-Ba Illrapx-a{{enra (cte-
ua na rfrar. 2) v s crrcrelre oceft (lg I , Ll,z) AJrfl pacur,rpegr{fl r{B-Ba ,{ouunep-
a$Sexta (cupara ua Sur. 2, upRir,rsre ruruulr) r,r assenra rpaAueHra oKopocrr4
B crpye (1 .2) (cupana ua {ur. 2, nnrocr,r).

rlelt 6rutxre oAEa L{B arrrx reoperuqecnr,rx BaBr{c}rlvlocrefi n na6rroAe}rr{rrM,
rer,r 6nurre roqHr.r rt uprnrofi Jrurrr.rtrr, Ba ficHilroqeHl{err cfiyqa n (l ,2) , r[e B cr,rcre-
ue oceii (lg 1, I l') na6rrrogenras AoJIlr(Hbr rror(agbrBarb cucrelrarllqecnrre or-
nJlorreurt.fi ot upauoft HBepxy Airrr MaJrr,rx [], u nnuay gnn 6o,nr,urux.

Paccuorpeulde raxl{x BaBrtcr{Mocrefi 4.nx pflAa BcrrbrrtreH-or,r6pocoB Ha JrI{i\{-
6e ra ycon flonaar,rBaer ltt], .rro rrauiryqruee [peAcraBJrenrae na6rro4enraft n
6onr,mr,rncrse cilyqaeB [aer crpyfl c rpaAr{errroi\r cfiopocru (1 .2) . Ilpanrr{qecnr4
xlaxE{e r{euJroxo, xorfl lt HecHoJrbno xyixe, r.ra6nro4aenrbre HonTyprr Mo}r(Ho

A\*
/ (^t)- t e,u (Ato) Y :? ,"* ,
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rrlleAcratsrrrr, AorrrnepoBcnllilru HorrrypaMrr (uaxpocHourrqecnafl ryp6yrenr-
rrocrr,) . Xoporuee coorBercrBrre na6ruogaeMbrx nourypoB rr nupaxtenun (1.2)
xtlllttercr BrIoJIlre ecrecrBer{Hrrlr, TaK r{an BaBucr4r\rocrb (1.2) or Al, o.IeHr, cfla-
6an r AaBaerrble elo ltpLlJrr,,fl ltorlTypoB - oqeHr, rIoJIorI{e, uro ncerla 6r,rno

rpyAlro o6Gscnurr, c floxroilIbro Illrapn-a{{enra. Crons flre xoporuee coorBer-
crlrfie i\,Ie]I{Ay Ao[rlJrepoBonrrlvrr[ noHTypar{r,I n ua6nrogae}rrrrMrr o6ycnouneuo
Te1\r, qro npu 6onr,urflx [oJryrtrrrpr{Hax II, rpapueuT AotrrrJrepoBcr{oro Kor{-
r5rpa (.-Af-f) oqeub nan. O4naHo rdaBecrHo lt5l, cro B pflAe clyrraeB r{rvreer-

orl xopolree coortsercrBrre r,relnAy llhapn-c{{rcrrlror\r lr ua6nrogaeNrbrMtr norrry-
parlu ilo BcrIbrIUHax. flpanga, r{ B 3Trlx cflyalaflx carlbre AaJIer(I{e HpbIJIr,.fl rlolta-
illuJilror 6onee uonoluft xotr1 rrrrrerrcrrBrrocrr.{, .ter,r aro rpe6yerc.rr B cilyqae
rrrapr{oBcr{oro pacurrpenr,rr (,-- A l,-''o) , Jro B[r&{rdreJrbHarr qacrb npbrlr,eB
rlo/{opolrrbrx nlrulri,i xoporro coorBercrByer IlltapH-aS{eHry n uo4opoglrofi
rrJIaanre c rer{rrcparypoii ono;no 104 'l( r,r aJrenrpoHnort uuoruocrr,ro flopflIlr(ir
1013 c,'r-3. OseuE, Tpy/{rro 5r,rro 6r,r paccNrarprrBarr, no4o6uyro HcolpegeJre]r-
Ir.ocrb c upr,r.rrtnoft pacrrrlperrrrrr nfirurfi Bo Bcrrr,rrrrnax nar{ cJrcl\crBr,Ie rreroq-
rrocrci,i lra6.lrrogenr,rft r,rrr,r rrer(oppenrHocrrr r{x o6pa6orrtu r,r r{HTeprrperarlr{r,r;

;lelicrrr,rrenbrro, paaJrr,rqHbre auropbr, rrpoBol[fl o6pa6orxv paaH]r]nr rrcro4arrr,r
c rroMonlbro paalraunofi annaparypbr, trpr,rxoArrr B oAlrrrx cJryqaflx n Br,rBoAy o

tllrapn-aS{enrc, B /Ipyr}tx - o6 ar[SeHre rr,rrra Nranpocnorr]rqecnlrx 11nn;rieunii,
rrntr aSdlertrc rpaArlerrra crtopocrrl, r{an ocrroBHor'r rrplrur,rrrc pacurrpeHr,rtr uo4o-
poAr{brx nr,rlurii oN{r,rccr,rr,r.

Hertoropoe BpeMfl ToN{y }IaBaA Ha[1e Brrr{l,raHue rrprrBJlenno 6onr,ruoc cxo4-
cruo Dr,rr.rccr,rr{ B BoAopo4rroir m,rulrn.l.lo no Rcrrr,r[rmax c rofi urr,rponoft auuc-
cr,rel'1, noropa.fl r,osHr.rHaeT rrp[ l\[onl,HoNr tu{rryJrbcrloNr l]aspfAe D BoAopoAe lr
.rIoNIeIrT uepnoft oco5erurocu{ - [epBoro rran6onrurcfo c]rtarlrfl crol6a rurag-
Irr,r r\,Ialrrr.rrHbrM rroJreM ToHa, T. e. c Dt[rlccr.rer:I lIlItntr, Bo3lrr4Harolqeii u ta6opa-
Topnor,t m{}Iqe. Peayrr,tatr,r x{HoloqlrcJlerrr{Lrx cr{cllcprrN[euro1] c rilrtuu pa3prr-

;(oM, orlrocflIrlfiecrl R I{IIIIJI.y pa6or ilo yrpar]JrrreNrrJl,r repMorr/{eprrbrM Ileanr.(r{rru,
xoporuo IrBBecrHbI [16]; oco6rrii uurepec AJrrr Hac B][ecrr r,rr,reror crenrpocnorr]r-
rIecItI,Ic rlccJreAoBallfitr ra,ttoro paBp.flAa [ 17 ]. 0-rerro rrr{Tepecr.ro rrorrbrrarrrcn
BI{fICIII{TT;, Her JtI{ Solice rly6oxoft ananorr.flr }reiriAy BClrbrrrrr{aNrr,r rra Cotllrqe
u na6opatoprlbl\t Ilrrlr{-a{{enrou. C aroi,i rleJrrrro 6trnlr uocraR.rrerrbr }rerroroltLre
Jrtcflepur\rerrrr,r c tra6oparoprr],rN{ nuuu-e{{crirolr, flepBsre pe3yirbrarr,r noropbrx
ny6martyrotcn n [181. IJ o6oux cJryrraflx - Bcrrbrrrrr(rr u na6oparop]rol.o rr]r]r-
qa 

- I'IIJ llMeer{ /(c;ro c Bsrcono uarperoi,i nogopo4uoi.i n.naeuofi rlJlorrrocrrrro
'fioptlAlta 1014-10 tG c,,tz-r]. Xotfl xapal{Teplloe BpeMfl rrr,rnsa (necno.rrsno r\rrrnpooo-
ityrr4) Lr BCIEIITIIIIT (,.- tO' ceH.), a ranxte xapaxTe1lrrJ,re rracura6lr o5onx nnne-
rrui,i (- l0 cat Tr cJryrrae rrrrHqa n {08 - L)e c.l,t, B clyrrae ncur,rmrtlr) cr,rJrr,rro or-
,rlrIqaloTcfl llpyr oT Apyla, xapaHTepril;re cHopocrrr rlpoqcccoB onasbrBaroTcrr
e o6oux cJryqanx oqerrb 6nlrexr,rlrr,r: -106 - 107 cn,lceru rr rropflAna a;rtr[rre-
rtoscnoii cRopocrrl rrl/IpoN{arHrrrrrr;rx ABrr}Hennii r: o6olrx paco^:rarllrrBaer\{Drx
TI{rIax rIJra3MLr. Ecnlr B rl,Iflse B rlloMcrrr nar,r6onr,ruero c}riarr.rfl Ter\fflcparypa
I(ocrrrraer ,- 0,5 - 1,0 . 10 6 o I(, ro na neptrseplrn Bcnsrrrret rerrrcllarypa
NIoiIieT Ao0rll|arb *0,25 - 0,5 106 o I(, ecrur cyAurl IIo cttcqclll{rc I-Ie II,
TOIAa rtan perrTfer.roBcrroe rrSJryrreHrle ynasr,rBacT rra rerrleparypy IIopJ{A-
lia 5't06, garne t0? o K. Oqenr, xapafiTeprro ran?ne rroBc/(errr,re Rorrrinreri



rra Jrrlr,r6c [12]: cxtarlre r.rJrrr pacrfl]r(eH]re 14 Barcrr nyJrbcar{rrrr, uro lra6nrogaetcg
Tanir(e npr{ car{oc?1(arbrx paapflgax. B cryqae rrtrHqa rofi paap.rrAa rrBJr-sercfl

rtepBortplrqrruoil c;natun rrJIaBrllbr; B cryqae BcrlbrltrHrr r\rbl He rvto)fier{ o}ilr{Aarrr
BoBHr{nHoBeHr,ril cuoJrbrio-nu6y4r, cyqecrBeH}rbrx ror{oB B coJlrreqHoft a:rlroc{e-

llcr rr /(Jrrr o6r,r{cuennn c}r{arrrfl Mbr Aoir}nrrbr npeAuoJrararb AocraroarHo 6brcr-

Ilbre rr3Merlelr[fl I{Jrr{ nepecrpoftxlr MalHIITHr,Ix fiorefr, [opo]nAeHHr,Ix rarilrrrrl
(I] fI E ]II H II }'I II ) I{CTOqHI,IHAX{fi IIOJIfl HAft COJIHEqHI,IE IIflTIIA.

Hau6oree cyrqecrBeHHrrNl ceftqac I(Jrr Hac peayJrrrraroM r{ccJrepoBarurs [18]
nuJrrrercfi paaJlrrwre HoHTypoB l{pr,rJrr,eB BoAopoArrbrx lunlrfi Ho - }1 ", ucl-

iryqenHbrx rlorrepeH r{ BAoJIb ocrr paapflAa. }luenrro, ecJur [oueperi
ocrr paap.rlAa r.ra6lrog,erlrrfl IlortaanrBaror xoporrryrc fipflr{yrc n ocnx (lg ,I,
Ig Al,) c vlrroBrrrr rroa{Suqnenrou, 6nr,ranuu n 2,5 (IlIrapH-a{{exr) u cytr\ecr-
BeHHo orr(Jrorr.flrorcr or rrprrMoft r oc.nx (lg 1, Al,2) , To AJr.rr cnexTpa, cHflToro
B A o Jr r, ocr.r paap.rrAa, AaHHbre ua6nrogeruui curr,rro orHJIorrflrorcfl or rrp.Erro-

rrnueirnoit BaBlrcr{nrocrn B ocr{x (lg 1, Ig Ih) , noropafl AoJririna 6rua 6u pea-

Jrr.r3oBarbci{ B clryqae lllrapx-a{Senra, rr AoBoJIr,Ho xoporlo ynJraAbrBaror(l
rra lr p fl r{ y rc B cr{cre}re (lg 1, 6},'z) . O4uaHo ua6rro4euu.flrr B[ecb erre rtyq]ro
yAoBJreTBOpfleT BaBr,rcr{1\rocTr, (1 .2) - cTpyrr c rpaAr,reHTol\{ cnopocTr{,- noro-

l)ar ror{aar,rBaer xapanrepHrre ornJrorreurrfl nBepxy or uplnrofi AJrrr r{aJrr,r\

[], r,r rtnr.ray 4rR 6onr,urux. Xopouee coorBercrBr,re c HonrypoM crpylr c rI]a-
II{eHTOI\{ CHOpOCT}I BAOJIb OCII CBflSaHO C Tex'I, qTOr BO-IepBLIX, SJIeItTpOA, ]'
rioroporo crorrJra u{eJrr, cre}irporpa$a, r,{}reJr orBepcrr,re, rroaBoJrrrBrree ua6nnr-

Aarr, paBprr/{ BAoirb ocrr: qepea aro orBepcrr,re [p]r c]riarllr{ ur,r6ueaer crpy;r
rrJrasNrbr, r(oropafl }rolneT Aarr, ua6rrclaerlr,rii a{{exr. }tponre Toro, Bosr{[nHo-
Bernre neperrrlr{ex B rlrurr{HAptrrrecror\r cron6e rrJraBMr,r, na 6olee uoap,ueii cra-

/.urr,r paBBllTrrfl ilr{Hqa, Tafi}r{e r\ro}fleT A,aTb xapTr,I}Iy rraJIo?fierrur 4urttrlenuii
rrJIaBMr,r c lpaArrerrroNr cnopocrrr (nanueumtarr B yBJrax r,r uau6onsruaf B rryrr-
rrocrax). Hau6orce Balr{HrrMpeayJrbraroM flBJrflerc.fl To, qro fiaprr{Ha pacrlrlpc-
rrr4fl cfler{TpaJrrrHbrx,nr.ruuft [prr N{arHrrrHoM c}riarrru rIJraBr{br Mo}r{er cyrqecrBenllo
3 a B r{ c 0 T I, oT TOrO H a Ir 1l a B JI e rr r'I rr, rroA ltoTopblll lrr,rna6rrogaelr
rJra3N{y: B rrarrpaBJrerru}r, trepleHArrr{yJl.flpHol\,r c}r{aTI4Io (ngorr, uefirpallrroii
oclr) , lrr,r na5nro4aeM rtaprrrrry pacillrperrr{fl, o6ycronnen}ryrc rpaAr{errrir
rrr,r criopocrcit s uaupaBJIeHHbrx ABr.r)fielrrrflx, TorAa nart B ilonepeqrrol[ rrarpir-
llJrcrrr,rr{ ocrroruoii BnJraA B pacur{peHr.re cnenTpaJlb}rr,rx rrar.ulfi B}roclrr o6r,r,t-

rrr,ri,i nlrneiiuuiir IIItapH-s{{eHr.
Bo3llolliuo, qro B arol( fipoercrr [puru,rHa roro, rotler{y Bo BcrIbItrIIiax rlbl li

oAHr{x cryqarlx ua6nro4aent lrrrapnoBcl{oe pac[I{pcrrr.tc .rrrrntrft, a B Apylllx
(no-nrgunouy, r 6o.nsmnucrn c) - fi aprr{Hy p acrlr{p eu}rrl nI anp ocnorll{qecltlrlrl t

l[r]r,ri(eH1rflMu. Bonee Toro, rroqTlr ]lcerAa TpyAHo IIeJrl{ItoNt oTBepr}IyTb r,IJrll

lrpl.rrrrrTb ToJrr,l(o oAHy Irpr4alr{uy pacur{peH}Ifl: B 6o;trur,rsctso cJIyrIaeB 6luiti-
[r{e r,r cpeA}rrre qacTu npDrJ]rreB IroHaSr,rBaIoT rrerlJloxoe corJraclle co IIItapri-
otf$eHtou, TorAa Han cpeAHrre rr AaJrenrre alacrr,I rroqrlr ]]cerAa rIoI(aabIBaro,'

6onee uororufi xo4 rr xopouee corJracre c ,[ouu"nep-afrSextoru r[ Aa]r{e eue
Jryquee - c pac[upeutreM 6larogapx rpaAl{eHry cltopocrlr (eanucuuocrl
(i.2)). 3ro luonue ecrecrBerrHo, Tan Han [pr{ aJrer{rpourloft trJrorHocr[ troptlA-
na 1013 c.u,-3 tt rrJlorllocrlr HeiiTpaJrbl.Ioro BoAopoAa Bo Bcrlbrlrne nr, .'- 10La c.,tt"-B

lrrapnoBonoc pacflr[Ipenue (c yqero]\{ calloilorJlo[1erua) r{e Mo}Her 6r,ttr,
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AocraTotlHo o{{enrunurrM IIa paccro.fiHllflx A t >10 A. 4rx Toro sro6br ono 6luro'

BAecr, BaMerHr,rN{, rIJroTHocTb BoAopoAa l?rr AoJI}firIa 6rrla 6rr rrpeBocxoAl4Th

l0L7 crvt-s - BrtaceHue, xapafiTcprroe AJrtr coilHerlHofi {orocSepr,r, qero HeJrLsrI

AOTIyCTI,IT6. TaXull O6paaOu, HapTI{IIa paC[I{pe}IUg m'lnUir ]lO BCnbIIIIrte, HaIt

jror{aBbrBalot na6oparoprrbre I{ccJIeAoBaHr{rr cnexTpa IIJr&3Mr,I1 c}ItaToft Mar-}tlrr-

r{},IM troJIe}I, t\[o]r(eT cylr-\ecTBerr]IblM o6paBoM BaBrrceTb oT Ir a It p a B JI e Ir IuI,
lroA I{OTOpbrM Mbr Ha6JrroAaeNI aror npoqecc ciltarl{fl.

Paccuorplru rerrepb 6olee uo4po6uo roartoHtrllli,i I\IexaHr{3M MarHrrrllol'o

Cir{aTI,rfl CO;[HecuOrt ]IJIaa]IrI, IIpI{BoAtIUlIlfi 1 ltunenr'tI0 BCII6IITII1}I.

$ 2. Au'rtxrofle.rlllroo citiaTlle, He4ocrarml'I
rrcpBoIlaqa.uIrIrOi,I fiap'xI'IHLI IIIIHTI-StlrtlrCX'ra Bo BCTIbIIITHaX [2]

f{;ra o4uolroprrrrrx ;lrurneuufi rrJIaBMr,r tsoBJIe }IefiTpaJIbHofi unocnoctl,I Ilal'-

rrr4Trroro rrolrrr z: 0 raueell cJIeAyIorqI{e oclloBHr,re ypaBHeIII{a - ABr4}I{erII{rt.

cu.[oruHocrrr, prftsyalru rloJIfl tr olrepruu [2]:

r]a 0u\ A /H2 \
P (a + a a; ) 

: -'a; \s" J-PJ'

0p -)pu _ nfu | Az -"'
AH , 1uH c2 02H

at -r a, : Atto ar, '

B [2] 6uto paccMorpeHo, crropee Haarecrreru{o, c}narrre clrofl a (l) unaarlr,r

B rrpeArloJlox(eHrrr{, llro rrotrc Il (z) nnnefiuo pacrer c paccroflHrnert z (rtpu

z: (x), H : o") u naua;nrnoe (upra I : 0) cocrorlrll{e TIJIaBMLT nogo6no nrre-

BatrHo ornyqeunofi gpylr(urle (, (0) : 0, ri (0) + 0) . B Drorl crrycae MaI'HI{r-

Hoe AatsJreur{e pacrer npr{ cx(arr{r{ 6r,rcrpee rasoBoro I{ c?ilarr{e reoperucecltl't

6earpaunurro. flpe4,nolalaJlocr,, qTo coxpallfleTc.fl rloAo6ue n pacnpeAeJlelli{It

uonl (u B coorBercrByronlerr paclpei(eJreHlrrr rIJIorIIoctu) uplr clr{arl{I{. O4narto

BOSMOInHOCTb TaHOTO pa0[peAeJlerrr.rfl rroJlfl ]r ROSMO]nHOCTb COXpaHeIIT{t{ IIo-

1o6un co Bpex{eueM He paccrlarpl{BaJracb.

Ornrcxasue pacnpeAeJleuran Suartuecr{r{x BeJIr{qI(rI Brlyrpr{ TIJIaBMLT, c}I{IrlIao-

iiloi.i rualruurr,rtr[ IIoJIeM,- I{oBoJII,Ho cJlo}Ituarr 3aAaqa. Pemesue Alrtlneua 1;rl
Tar{ rraabrB aer\{or.o o6p arnoro cruu-e+6exra [ 19], rroilyseuHoe n upeue6pe]He]Illtr

.. d.u - i.

nuepqneii P 7, n urn paclpeAeileHl,Irr cltopocTel{ u : - ro z, rAe t0 -
norrcTalrTa, rIoHaBr,IBaeT, qTo pelllelll{e AJItr cTaql{o}Iap}Ioro cJryqafl (ttor4a xa-
panreplrbre paarrepbr o6nacrlr He rrerrflIorcfl co Bperlelrcu) uorxuo l{cnarb B BI'I/\o

q (44 (r), r. c. Bagaqa Aotrycraer paBAeJIeHI{e [eper{eIIIILrx. Ogrraxo peIucnlle

Anr,t[rerra roAHo AJr.[ craqr{oHaprrc)r'o [r{Hca c {uxclrpouarlllbll\l xapal{Tep}IbII\{

paalreporr. Xopomo r,rBBecrrrbr rar()rre pe[re]rrr.rl, rIoJr]tI&eNIbIe AJr.fl craqrlo]Iap-
lroro qr4Jlr{rrApr{qecnoro rrnsa (n npoue6pe}KeHr{rr rnepquefi) i20].

Boanunaer. Borrpoc o BoaMolr{Hocrlr ((aBTol\{oAeJIb}rr,IxD pemenufi y paccrlar-
pusaeuofi cr{cret\{br ypanuerurri (2.1) - (2.3), rtorga cI{JrIn llHepqulr trpl4rlrlrbt

Bo Brrl{Nranrre r{ rrrparor Ba}r{Hyro poJrb. flo auaJlorrrlt c aBTotvIoAeJIbrIInrII'l

-dE p dp i2PE-TE: 
"

(2.1)

(2,2),

(2.3)

(2.1t),

'i9



:pc[eHurrN{n B yStioM cNrbrcJre, HorAa pe[er{r,rrr [pe]IcraBJrflror B sygltr{rlt{ llepe_
z

rIeHHoI{ 5: T, irbr r{oifie}r BBecrr{ nepe}reHHyro E: zla (l) , rge a (l) _ xa_
parrepuuft pasMep rrJraslrbr, cirtuuarouleiicfl co cKopocrbro a (t), u r,rcrrarb
peruelrrrfl B BrrAC g (4 !, (E), ,.gerp ([) xapar(repirByer <{oprry> pacrpeAererrr.rr
rloJlfi, rrJrorr{ocrr,r rr r. I{. (cp. [21]). Moxter ona3arbc.fl, sro ypaBHer.rr{fl Aorry-
cr(aror crar{r{oHap}roe r{Jrrr paBHoBecrroe paclpeAeJreulre rf (E) s cncreorc r(oop_
ArIHar E: zla c uacmra6ow 7la (t), clr{r,rlrarortrrrrrcr Her{oroprru o6paso*, 

" 
rn_

qerrr,reilrBpelreHrr. Il arou cryqae ]\tbrcN,rolr{err r,oBopr{Tb o rroAo6ult c te-
{eIII'reNI BpeN{eurl B pacllpel{eJlenr.rlr {uau.recxlrx r]eJrrrqlrH Bgyrpr.r cJrofl rrJraBNrr,r
c pa3r{epo^'r a (1.) n roM cr'rbrcJre, qro pacrpeAeJrer{r,re rp ([) upoilopqrroHaJrbrro
1'r3r're1{flercrr corJracHo saxropy g (r) gna uro60ro E (0 < E < t). B o:rur,rsne
or pelxeHrr.fl Anl6nena [19] nln crallr,roHallHoro rrrrrrqa r,r g coorBercrBr,rr,r c
pe3yJIbTaTaMI{ c[eHTpaJILIIbIx raccJIeAoBaHtril eltltccur.r BcrrbrrrreH rI rrpoAoJrb-
Iroro IIuHqa Ilp]IMeIlI, qTo CHopocrb npoIIopqr{or{aJrbrra paccTofrl.r[ro or ]reno-
ropori nefirpanrnoli n.,rocriocrw z : 0 c {anropoM nponopqrroHaJrrrrrocnr, Ba-
Br.ICfltrI,r,rM Or BpeMerrr{ :

;.u1: -:-7 : ql, z: aE.

(ouenuAuo, qro ecilpr Ee Boarrrrxaer y[apuofi BoJrEbr, ro rrpr{ HexoropoM
ycraHoBl{BmeMcrr peffirrMe c)fiarr{fl oEo AoJI}nHo BaMeAJIflTbcE rt nefirpanr-
uofi nrocnocrn, rAe cxalrrrBaercfl Bce 6onrme n 6onrme raaa tr rAe yupy-
rocrb [ocrrrraer uan6orrbmero Sl{arreHufi; noEToMy trptr MaJrbrx z cHopocrb
nana. Ha rpaHr4qe crros z: o -oE& AoJr)fiEa 6rrrr, panu^ # -cnopocrr{cx(artrE nnaautr.)

orslexascl rroHa or rpaEr4qHblx fr EaqailbEbrx ycronnft, uepefigeu
B crrcreMe ypanreuuft (2.1') - (2.3) or He3aBrrcrrMbrx rrepeMeEr{r,rx (2, t)
H EoBbrM HesaBrrcrrMbrM nepeMeHHbrM (8, l). Ecnz l@, t)-HeHoropax {ynx-
gmn (2, /), rge z : aE, ro, paccMarplrBas ary Qynxquro c 4pyroft cropor{br,
naH Syuxqrrro (8, /), o.renugno, noJrysaeM:

d,/ - 
at 

Y;, 
t) 

d,z a aJJsLt) a, : ,/ 
f;, 

,) 
(a (t) dg+ E; (r) dt1 I aJJL) 

61 _
_al(E, t) sr _u(E, t) sr: --d{- us t oi- uL'

orHyAa
0l {2, t) _ 1. al (E,t) 0l @, t) _al (E, t) _r) rt aft, t)

0z a(t) AE ' At At -s*\o)--0i-'

(2.5)

IIMeeM ABa OCTTOBHLTX COOTHO-Tlcnnro.rns r{B arr.rx 4nyx ycloauft
lI]eI{IIfl:

0lG,t)_ 1. alG,t)
0z a(t) aE '

0l G, t) : al (8, t) _r o (t) . al G, tl.at at .o(t) aE

ts coorBercrBrrr,r c arrrMrl paBeHcrBaMlI corJracno

0f (2, t)
ar'

(2.5) l,pannenrra

(2.6)

(2.2)

80



r (2.3) rpeo6paaylorcrl cJre[ylotqrrM o6paaorr,r (l : p uxu f : H):

lJG,_t)_ , 0tG,t)* 1 aul(E,t) 
-alSO-i(r)r,,,

Msr nOnaraeM IIpu arOM B ypaBHeHI{LI (2.3) O: oo, ralt HaIt CHuHoBoe BpeMfI

Aln 6olrmrrHcrBa cJTytlxsn B coJIHerIHofi unaarrae 
rY 

>103 let, r. e. MLI

CqI4TaeM Ma1'III'ITHOe IIOJIe IIOJIIIOCTLIO BMOpOEtelIHbIlvI B nJIaSMy'

Ey4eu r{cl{arE, pelxeHl,Ifl B BIIAe

/ G, t) + /"(t) / (0, (2.8)

r)\c /a(/), uanpr'rivrcp, :tHa,teHI{c /(8, l) ua ntlcru}lcrl lipalo (E: t), coorBcr-

crByrour{M o6paaou HopMIIpoBaI{Hoe, a I ([) xapanrepl{3yer rpopuy pacrpe-

AeJrerrufl. Torga coIJIacHo (2.7) uerpraBl{aJILHLIe peureulrn I ([), oqeBI4AHo,

'+y++/,(,):0,

/"(t) a (l) : const : l, (0) a (0).

Vcnonus BnAa (2.9) 
- 

ycJloBr{fl llocrofl}IcrBa Mar}rlrrHoro rlorol{a pI rro-

crofHcrBa Maccbr B cJroc rrJrasMr,r a (t), o6pasoBaHr'roM ABlr}ItyIIIrrMlrcn Sultcll-
poBaHHr,rMrI qacrlluar{I,I. Ecnn aHaJroruqHo rrpeo6pasonarL rreByIo qacrl
ypaBueHrlfl (2.1), ro rroJIyt1p11r1

0u , ^.0, Au(l,t) r 0u , u 0u 
-Au(E,t\-x)u -rud;:--at - " i,E r oE T-''o

rr ypaBlrenr{e [Brr]ncllrlr (2.1) 6yuer
| 0 rll2 \Pg&-- a d1\8n+P)' (2. i 0)

flon)'crrrv, rn'o rloJrHoc AaBJIeHI{e ff + p: P (E, t) Mo}I(Ho rpeAcraBl{rl

B BITAE

l, (8, t) - 1, (E) .P,,(t) l- F (t), (2.l,t)

rge .F (l) 
- 

nexoropan rpol{BBoJILHan t}yuriquff BpeMe}Ir{. 'folAa corJlacuo
(2.9) u (2.10)

cyuecTByIOT, eCJrlI

T. E. ECTIT

Ep (E) p, (r)a (r)'ir(t): -'& : - P"(t)%P ,

orHyAa BrrAHo, rrTo rlepeMeHHr,Ie pasAeJlfllorcfl:

eo!) a (t)'; (il t

--T;a - - tr6
AP (E)

- 
1,.2

lAe /62 
- 

flsglssut rr (roHaaare,nr aBrorvloAeJrluocrn). Tar HaIt
uo (2.8)

II (8, t) == H"(i) H (9, p (8, ,) : p.(t) p(E),

TO nOJrHOe AaBJreIrI{e

I-12- (L\ ttz (E\
P (E, t) -- ''o \"r' \b/ -j- 1,"(t) p (€).

6 tr4es. I(phrMcnoft o6cepBar., r. XXV1I 
g1

(2.e)

(2.12)

(2, t3)

C OTJIAC-

(2.S',)

aE



3.r'o nnrpaxreur,re cBoArrrcrr ri (2.1i), cc.rrrr pacrpeIeJreIIIte LlaIHI'ITIIolo AaB-

Jrcrrrrfl IIr(E) uo4o6rro llacrrpeAe"rreHuro 1a3o3o1o AaBileHr.rfl p([) uru

ot.ilr,rqaeTcfl oT HeIo Ha HeI{oTop};Io npolr3Boff,}Iylo ()}'nxUltto Bper{eHrl IIJII'I

l]ooTofrllHylo c21 T' e'

//'(E) - - clp (E) -l- C, (l), (2.L4)

r/le c{. -- rIeItOToparr t{OIICraHra. [[efiCrnlrtelt,uo, I] 3rO\I CJIyrIae IIOJIIIoO

:laBJreIrIle
I 12, (t\ . ltz^ U\t'(€,t): 1(E) (t,"@ - cr -16- ) + {:. (r) s;- ,

qro coBrlaAaet c (2'11), ec,;tlr

tlz (L\

P"(t) t,n (t\ d * , /' (E) : l'(E). f (1) 
'".1'1 

"i!t '

'lanr,ry O6paaou, IIIIII yC.rIoBI{I'I COxpaIIelIIIf n O lI o 6 rt n ll llacrrpeAeJIeHI'{fIx

\{arHLITHoro I,I fa3oBofo AaBJIeHIIfl e cxtt'luaroulertCfi IIJItlll\Ie trepeMeHIIr'Ie

paBAeirrIIorcfl I,I corJlacuo (2.13) ,\{l,I I'lIIee}I ABa )rpaBIIe}II'Ifl AJIfI onpeAcJIe-

nnn f,,(l) u /([):

I o^(L) e u) a @ : - o'irl*" + po(t), (2.15)

(2.16): - /rEp (E).

Trta Q.La) t Q.l6) HaxoArrM pacrpeAerreuus H (E) ,r p (6) B coorBercrBl4ll

C TpaHI4qHLIMII YCJIOBI'IfIMI'I'
B [2] noxa3aHo, rrTo ynJrOHeHrrE Or_aAUa6atI{tIHOCTII, CBEsaHHbre c ol4l{-

qeCHrrMI,r ilOTepfMr{, uulroXnr,r, nOna fI f a{10-3, r. e. noHa pa3Mep cJIOfI

a ) 105 cM : L nrL rlprr IIoJIe H = 1"00 ec. flpanulIecnll AJIfl npoU,ecca

[OcraTOqEO 6r,rcrpOrO cp{arllfl MO}IIEO CtII{TaTb 6: oo. Vpanneuue SHep-

rvu(2.4) AJrfr aBroMoAeJIbHoIo lI,BlIlI(eHI{fl B I{oopAI'IHarax ([, l) corracuo (2'7)

6Yncr 
-nor R,r.op-i2
Pou u --l u: 6 ,

ap (E)

^t

d
TaH HaH d, 

:

3aueuaE,.Ito

o crary (2.6),

:Cp-Cu n

0

AL

R
p

a BHyrpeHIrErI eHeprI'IrI raaa E : CrT.

cp
7; :f :5/3, uolyuuu

const :T,/,
p

1"1,

Po

3ro naer r,rln iIaBJreHlItI raBa

TAIT IITO, IIOJIA| Afl 
'

IIOJIVtII,INI

p (8, ,) : f o, - kput',

HanplrMep' P,Q): Kp'|"(t), p(E): PY'(E), rI3 (2'16)

*o'''(E):-P$+Cr"
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Ecnn rra nneuruerli rpalrrrrlc
p (t) : pr, to

rIiraBMbI (E : 1) nJlorgocrl He I/IcrIeBae'f ,

t"2 (
i1 'u t " ^2/"''t- 2 -1-)-Yi"

: i+ (1 - E') 1- e'1,)'t";P (E) (2.t7\

(2,I7) l\aer r{oHororrHoe ralleurre rrJIorHocrI,I or Mar{cI,IMaJrr,Holo 3rraqeHr4rr:

rrpu [ : 0 no pl r{a rpaHuqe. 'I'enepr ua (2.14) v. (2.L7) HaxoArIM

H'(E) : - " i+ (l -- E') ' o'1"1''' - c,,

rpe C, orrpeAeJlFrercr{ rlil ycJIoRrIrI 11 (0) : 0, 't'att uro pacrlpe4e,;refiue non#r

6yIc'r:

(2. t B),

OrcrcAa irerr{o Br{Aerr,, * O' (): I (0) - p (t), r. e. coorBercrBylolqrlM

o6paaou HopMrrpoBauuoe r\{arHrrrHoe AaBJrenrae rra uepu(pepura cJrofl rrrlaaMhr

E : 1 ypaBHoBemr,rBaercfl paaHocrbro ragoBrrx Aanrennfr B cepe[Irne cJIorI

E 
: 0 , Ha ero nepu{epura; raxr{M o6paeorvr, B cxtl4Malorrlefics co cxopocrblo'

q cucreMe HoopAI{IIar peaJll{Byercfl cBOeIo poAa paBIIoBecI{e Me}ilAyiMarHur*
HLIM I[ IaSOBEIM AaBJI9HI40M. ' : . i] ,. )

flpepcrarnrer rrpaHrr4rrecxrafi :r{rrrepec cily.raft, KorAa Ha rrpaHrrqe rrJras-

ur,r f : 1 nnourocrb ucqeBaer (pr : 0); rorAa pacrpeAeJreHrrfl trJroruocrld
lr TranpflB{eHHocrlr nonn 6ygyr:

p(€): [*t,- E\)''', :

11(E) : lln (+)"'' tl - (1 -E )",,1'''. (2.re),

Pacnpeqe.rreune rrJroruocrr.r tsAecb 6iluefio r( uapa6onrauecnoMy Bar{oHy.

Orneruu, rrro r(Jrfl r4gorepMunecHofi nltaslru'(1 :1), xax cJreAyer nz (2.1,6),
pacrpeAeJIeHI.Ie rr,rlorHocrr{ rdMeer Br{A poe-t*\'/2. flp, MaJrbrx [ (uenrrle
eguuuqsr) npra6nuxreuHafl BaBrrcrrMocrb 11 ([) unrer B]r[

H (E) : [n (+)''' (*l'" e *,, 12.20)

r'. e. ilpl,Illflroe Harvrl,r nllr.r rpar{ronrie rllHq-ar.pclcrita Bo tsclbrurriax [2] upeA-
rroJrolxeHl{e H x z upr,r6rnxrcrrHo npaBr.rJrr,Iro npl{ l,raJrbrx z.'.

l{ro aaBrrcRUlei,i or BpcN{cHlt rrac'l'rr peuelrlrii H 
" 
(t), p, (l) uu r{Mee'A4t

ypaBlrerrr,re (2.15) , Ho coorHorrrern{e (2.9) ro3BoJrrrer cRe(,,rr{ (2.15) x cue-

;lyloue\{y ypaBHeHI,IIo AJrrr roJrIrII4r{bI c,rrofl rJraaMr,r a (t) (auanorr.rarHo rrlBe-
crHoMy ypaBlreHr,rro AJrfl paArryca rura3il,reHuoro mnypa):

(2.21"1

o*

-_ 

J1

dtz rz t. f/u ',.,
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R E J]I'IIII,II{bI
p r, (o)

tl',Jo) I B"'

I{ yqecrr, qro .p, : I{p[(t). Vpanuenne (2,2L) coB1laAaer c noIyqeHHbIM
HaMI{ rrprt6Jlr{E{erruo ypaBHeHI4eM (3.22) l2l (auaueHr,rr p t t, orJr}rtrarorcrl

or BBe[errHux n [2] Muoxrr.rreJrflMr,r rropflA]ra egr,rrurqsr).

/{o cux nop Mbr paccMarpr{BaJru perrrenr,rc, ue aa6oracrr o rr a u a Jr r, rr br x
ycJroBl{flx. Brrscur.mr rerlep},, naxoit (pltar.r.tecnuit rrpoEecc Mo}ncr orrrrcr,rBarb

uafigeunoe aBror,roAeJr[,Hoe pemeHrre. Ilper*r4e Bcero Herpyqno y6ep,lrrtcn
B TOM, gTo TIaCTHbIM CJIyqaeM STO|O pemeHr4fl flBJIfleTCf paBr{OBeClIe
nJrocHolrapaJIJIeJIbHofo cJIofl ToJrrrIIrHLr A0 rrJra3N{6r, cAepErr,IBaeMoro BHemHIIM

MarHI4rHbrM rroJreM l1o, noropoe coBAaHo, Harrpr4Mep, cTaqr,rouapHr,rlr ronoM,
rexyurrM rro nJIaBMe B IralpaBJIeHrrLI, fiepren[r.rnyJrflpHoM ocrr z (craquouap-
Hrrft ulru.r B rrJrocxonapaJrrreJrbHor,r ror{oBoM cloe). B aronr cJrytrn" 

"rrrru,ul{epuuu He r4rparor HrrHanofi poJrrr, firrrreTrrqecHafr Srreptrrfl ABr,r)r{eHr{fl
(orarun) rpeue6pemnua ilo cpaBHeHrrro c 'reunoeofi onepruefi, ran rrro

cocroflHlre rrJraaMbr BcerAa oqeur, 6nuaro fi paBHoBecr,rro. PacnpeAeJreHue

troJrrl 3[ecb rar{oBo:

ecJrrr BBecru 6eapaanepurte

*- a(t) r,.- 7

-- o101 ' r- d
t, -- lt

II: IIo: H,,Ho (1,),

H : H"rIo (E)

r4Jrrr !1 + o: corrst.dfi

"s--4-L,. e.zz)2 {anoSq a(0)"' \

(2.23)

r{ auaJrorrrqHo AJrr orpr{rlareJrbuux [, ({rur'. 3) , rge Ho-noucrarrra r,rJrrl

oqeHE Me[JreHHo NreIIfleTcfl co BpeMeHeM.

Paccuorpuu cocroflrrr.re paBHoBecr{fl; rorAa BMecro (2.10) r,rueenr

A /Hz \
ag \=" * rt ): rt,

rpr t(E(""
rrplt 0<E<t

(2.24)

trllcnousaonaB Bbrpaxe]rue (2.8) l,ilfl. H u /r, Jrerxo BuAerb, rrro aBro-
MOAEJIBHEIE PACIIPEAEJIEUAN (2,L9) TO}I{I{ECTBEHHO YAOBJIETBOPflIOT YPABIIEHI,Irc
paBrroBecrrr (2.24), ectu

Hr"

Tfi : Pa' a:7' (2.25)

(Tax HaH B- paBEoBecvw a(t)-ao, ro couracHo 12.9) H"(t): H"(0): Ho,
p"(t): p" (0) - po.) O6parno, ycJroBr{fl (2,25) Aocraroqnrr'Arrfl paBHoBecr{rr,
ran Rafi oErr BeAyr corJracuo (2.22) H ycJroBlrro P: t. I{o upu B: {
corJracuo (2.2L)r(0):r(0) :.'.:0 nprt n(0):1, r. e. n:L n n;ra3Ma
troHorrrcfl. flpunnueu paBlroBecHolry pacilpeAeJleHr{ro rrJroruocrr.r lr trorrfl
r{HAer(c rryJrrr; corJracuo (2.1,9) u (2.25) arr,r pacnpegeJrenr4rr cyrr,

t liz t"/,
po(E) : 

L5 (1 - E')_l ,

t L2,6/a Q.26)
Ho(E) : (+,) tl- (r 

-gz1u/,1'/"

ecJlrr lrJlorHocrb Ha I'parll4ue cnoa (rlJlorHocrb or{pyxtenlrn) npeue6penrlrua
tro cpaBHeEI{ro c rlJlorrrocrrro Brryrprr (uaruuruoe rroJre cAepr*(r{Baer lre1o-
ropyrc yme c{opmrrpoBaBmyrocff r(oHAencaqlto).
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Paccuorplmr rerrepb gpyroii npafinufi cJrytl6;. flycrr r{cxoprroe c,ocrofl--

HI,IE ECTI, TOJII,ITO TITO PACCMOTPEIIHOE COCTOfiEI,IE PABIIOBECI{fl I{ N}CTb B MO:

MeHr l:0 uone (ra.rur ron) BrreBarrHo rr rroBceMecrHo Bo3pociro or

(Dur. 3, Pacnpe4ererr.re rroJrfi roane rleftrpalrnofi nnocnocru

paBHoBecrroro slraaleHr4n Ho go Irefioroporo BlraqeErrE Ht*, T, e. BMecro (2.23't
paclpe[eJreHrre rroJrE crato (n noJrynpocrpaHcrBe, crra. sur. 3):

rrprl t (E( * H : Hr:lld,Ho:1/aHoHo 111, e.Z7\
nplr 0<6 < t" H :[aU"Uo1g\,

B ro BpeMfl r{aH pacilpeAeJreHr4e AaBJreHrrfl ocraJrocb trpe}1(HIIM

/(0, E) : P"P,(E).

Irlsr,ruu cJroBaMr{, paccMorprrM cny.rafi, r{orAa cxopocrr, c?r(arrrf upeue6pe-
)rtr{Mo MaJra no cpaBuerrr.rro co cxopocrbro luapacrarlr,rfl rroJrfl (toHa), rruep-
rll{fl uraSMbI oarerlb BeJIr{Ha: ee cEtarrre cr,IJILEo 3a[a3[brBaeT no cpaBHeHI4IO

c pocroM Tor{a rr Harltr{HaeT0tr rorAa, ItorAa floJre yx{c BHoBL [ocrlrrJlo He-

r{oroporo craql{oHapHoro BHaTIeHI{fl llr'll ({zr. 4). . Herpyguo ,"y6egrarucn,
rITO ETO C?fiaTI{e OII{CbIBaeT0f IIOJIyIIOHIILIM B},IlIe aBTOMOAOJIBHLIM peIleHIIeM.

[et"rcreu'renrno, 6ynerrr r[cFiarb perncHr{rr B B]rAe

H : Ho(r) fl (E), p : po(r) po (E), @)

rge po(E)-paBlIoBecIroe pacnpeAeJleurle (2.26), a fl(E) uo4Jrex(rrr
orrpeAeJreurno. Ilcnr,r uo'rpe6onaTb, uro6r,I II,,(0): Ho u p"(0): pa,.ro rrput

ycJroBrrr.r

H' (E) - - dpo(E) * c : alt'2o([), unr,r,?(E) : lt"Ur(E)
perueur{fl (a) Sygyr vAoBrrerBoprrrb ocr{oBrrr,IM ypaBueunrnt (2.15) - (2.lG)
c EarraJrr,HbrMr,r ycJroBr{rrMlr (2.27). (Dopuy;na (z-Lg) gaet Sopruy pacrpele-
Jreurrfl rrJrorHocrrr Ir florJfl, a ypaBHeHrre (2.21) olpeAeJlrrer c?fiarr{e rIJra3Mr,I'

IIpualer{

tlir I 8ft
(2.28)

'i' Izlnu ton BHeBalHo BoBpoc or BEaqeEI,IE In go 11.
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Tan Han AJrfl rreBosMyueHrroro paBr{oBecr,rfl p(L: Ilz 19fi. 'fari iiali
rlol{olrrcfl upu I : 0, r, e.

uprr 1:0 r(0)--1, i'(0) .'0.

IIJIASMA

(2.2e)

(2,30)

r'ro )IpaBHerrr,le (2,21) npu P < t 6;,uer rrNrerb HrlrprrBrra..Trr,Hrie perreHrrfl,
(rrruqHbre or pemerrrrii [Jrfl paBHoRcrci.rn (r: t).

lh (2.21) ulr Bl,lAlrnr, rrro upr{ p ( t r[opuaJrr,Ho c;r{arrre lrlcr 6earpa-
',rJrqrro, T. o. tltarrll{THoc AaBJreHr{cl no3pacraer 0 yMer{r,meHr,re},r f 6rrcrpee,

{)111. {, Poc,r no;is tI c}r{arrrfi co Bpe}reneilI

qeNr faSoBoe. o;1uaxo {r'rar.rvecnn oqeBII/lHo, rITo c}r(aTr.re, Bo3HIrn[Iee B pe-

ByJrr,rare 6ucrporo pocra noilfl ('rona), [pr,rocraHoBrrrcff, nar{ roJrr,no raso-
Boe [aBJIeHIre Bo3pacrer Ao Berrlrrrr,IHr,r, cnoco6nori ypaBHoBecrrrr BHeBanHo

Boapocmee B MoN{errr t : 0 Maru}rrHoe AaBJIeHr,te. Eecnone.ruoe cxarr4e
Morfio 6rr soguunHyrl), I,IJM ecJIII rIoJIe Il : cn fipu z: oo (cryuarl, pac-
.cMorpeHHbrft B [2]), uJrrl B cJryrrae 6ecrtonequo 6Hcrporo pocra rlorrFr

B orpaurrrreuuorl, launr:ofi rraalroii rlacrr.r npocrpaflcrBa.. floaror'ry rioJry-
qeHuoe Br,r[re aBroNroAeJrbr{oe perneH}re rrpr{ a)> 1, [pe[craBJlrrer co6oii
cTporoe pe[reHr{e IIJrfl yrlpoI]IeHHoro I{orlilJrlHoro ycJroBr.rfl. Mr,r lromer,r ero
OII'TTATT, .NPU6JIfi}ITEI.IEO IIPI,IME}IIIMBIN,I B TOM CJIYqAE, I{OT.qA RPE}I'I POCTA

uoJrfl (Tolta) /ro,,,,K/"r,-BpeMerrll clHarrrfl, r'I cfi]raBe[JII{BbI}r, rrolia raaoBoo

llaRirelrrre B rlelrrpe fiJrasN,rbr ]re Bospacrer Ao 3r{aqeuun IIlf 8n, coortser-

crRyrorrlero I{oHeq}Ior{y BHarIeHuIo lo::rn Il ., (rlir,rr. 4), t. e.:

H?
p (0) : Po(t",i^) po (0) < 8,, .

[Iafilervr orcroAa Br,rpaxtelrre AJrE BpeMeHI{ c}r(arrrfl. Cornacno (2.26) po (0) :

-(+)''": H3(), rrooroMy, rrogcraBrrB H1 ua (2.27) u (2.30), EafiAeer

,, p,(r)< os,

rrJrr{, rax HaH B na.ra.{t'Ir},rft MoMeHr po (0) : p" : #, Dro ycJroBrre paBuo-

I
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clrJrr,Ho cJIeAyIoqeMy:
po\) 

.- -
P" (0) -= *'

,(,anee, Po: ltP; lr couacuo (2.9)

p,,Q) a(t) : p,(0)a (0), y& - ",
rroaroMy (2.31) 6yaer

/1t\ - I
\;.) <o: P'

(2.3i)

(2.34)

(2.35)

tt?
rAe o( : +. 'Ianr,ru o6paaou, ycJloBrre (2.30) oauaqaer' qro cE(arlle IrAer

Hi

AO rex rrop, IIoKa

1,)r(t)>?;'/'. (2.32)

9ro6rr upu6ruineugo oqeglrrb orctrog,a ,cil{, pa3Jro}fiI4M r (t) a pfiA BoBJIe

HAIIATbHOTO SHAqEIIUfl :C:1,, TOTAA, OqEBI,IAHO, B CI{JIY HAqAJIbHT,IX YCJIO-

nrafi (2.29) r ypaBneHua (2.21) I{MeeM

n(t) : L + i,otz + [ x,fi+... : t - +(t -B) rz +.. .

C.ne[osarenbuo, ycJIoDI{e (2.32) Aaer cJIeAyIoUyIo oqeHxy HII}t(HCto rpe[eJ]a:

tz"*) [z[$1''

t"' ,- H( - [r.o 7- g'l'1'/"
;$t'l/4*%'L*o i--B-l

a \ 1,5 a(0)Lcn-/>-- k '\ro,

(2.33)

llltanrnuecrir,r uitMclleuplfl rloitfr, r(oTopble r{o?r(Ho o}nl{/larl, rIeBeJIr{Itr{ rI

H-,=IIs, Tati rlro g: 1--e, lrlle EKt; uogroll.-v I'Ill BrJpoirterlltr gnr-tr(2.22)
61,peu r,rMerr,

:ln *f"':1,s,
orr{yAa

fI(e
l1vo:

trTi%

--- l:lc.irr{qr{Ha Iropflllria antt[torroncrtoii cnopocru rr,Iltl]oMtlrIItIrIILL\ Bo,rII{ I He-

uo3l,ryn\eHHofi (panuonecrroi.i) rrJla3Nre. OnpoTqcrtr,r,rt rroIta3areJlL aBroMoAeJrL-

lrocrr,r /c, xapartrepr.ury'toullri,t crcrerll oAHopolrloc'llt panuonec,rtor'i n[a3trbl,
r{B ycJroBr{fl, rrro rpa/(r,Ieu'r u rreiitpanr,uoit 'rourte ([:0) ualr Ba/{au (npan-
'rI,IrrccI{I,I oLI }ro}I{er 6r,r't'r orlerrelt }t3 Mal'HI,I'rurrx ttalt't'), T. o.

dH" dH"
vi : *, uilr. _s : arx,

Sgecs Ho-- H@Ho ([). I4cnonrayr BBlpaffie*rue Ho(E) (2.26), I4MeeM:

[dHo (E) 1 i 1xz y6/, 15l/'
L--r€-le:o: \-5-l \V") '
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\

rafi rrro vcJroBr4e (2.35) ora, ,r* 
, , .,r"h:1/r l+) lff), (2.36)

u lt- t. floltcTa-o-renuguo, qro x : +, rart qro ff o"n xu noprTlxa t

BLrM BBIpaE(eHr{e [Jrr k (2.36) n (2.34); rorAa, rrorlarafl

qecnr.r N rar{ r{ olpeAeilflercr), uony'laent

r -> l,S (5\,, o, _ oo
Lau/,t- /t\Tt Ti- h'

Sror peaynbTaT AOBoJIbHo oqeBuAell: Bpe\lfl ciI{aTIl.rI He trloffieT 6r,rrr, lteuuue

BpeMeHr{r Heo6xOAuLroI'o BoJII{e Anr,{nena AJIfl IIpoxo}ItAeHI{fl xapaHrepHolro

nepBOHaqa[b]IoIO paaivlepa IIJIaBNILI (n paeUOneCraU). ,[ln IIJIa3TIbI ua nepr'r{e-

pr.rr{ Bcrlbrrlren .qr{cJlo BoAopoAHbrx aroMoB ttr:r= 10ra c.tt-?, H o: 3'1'02 ec,

Vo : L0, cnlcen,II ecJII{ ao: LOs ciLl To BpeNLfl c[(arl{fl 6o;ree 100 ceH.; AJIfl

{otoc{epu (sosnunnoneuue ycou) nrr:L}r? u rprr IIo-- 3'102 ec Vo: 3'
'LO' c,u'lce6 rIpI,I ToI\I rr\e ao:3'L}e crrt', t"r x 104 cex, = 3 uaca, qro Molfler

BaMeTrIo trpeBocxoAr{T}, IrpoAoJr}rir{TeJIr.HocTE, 6rrcrplrx ualrerenraft noneft u.s-

reu. 3ro o3rraqaer, qro eclrr,r uaftgennoe aBToI\IoAeJIbI{oe peilel{tre rlpuMerrr{Mo,

To cnopee x Sotoc{epubllt[ cJIoflM. Ho no nceit ronuro qro pacc]toTpenuoft Hap-

Tr{He r{Meercfl cileAyrolqr4fi rre4,ocraton.
Ectra paccuaTprrBaTb Bcrrbrrrrny naH pe3yJrbraT MafHI{THoro c}narr{f HeHo-

ropoft r(oHAegcar{}rra (cnoa) , [epBouaqaJrbno l{axoAl4nruefics B paBHoBecl{r{ rIoA

gefictnueiu onpyffiarcilIero ee B II e [I H e I o MarI{I{THoro Troltfl If v ro IIpI{

oqeub 6r,rcrpou pooTe BI{eilHeIo IIoiIfl Ao SIIaqeHI{fl, clta}I{eN{, 11, (n lutepnale
t<E4oo) 1a Aocraroquo 6r,rcrport c]narl,r{, rIoJIe rIe 11poHr'Ir(Her
n r n y 6 r HolIAeHcaqI{I{: rrp1a ycJIoBI{u 6ecnoue.IHofr rposogurlocrl'I BHyrplI

ROHAeHCaqIIII HeJIb3.f, CqIllTaTb, qTO IIOJIe IIOBCeMecTHO' Il TOM rII{cJIe

B Ir y T p r{ noHAeIIoaqI{II, yBe1[quBaercfl oAI{HaItoro u{o pa3; [oJIe II ,6y-
AeTco6peAoTorlego_ro;rrbltoHaII e p 14 { e p lI1r IIJIa3NILIa (f). To nie6rrno 6r'r

c[paBeAJII{BoIIpI{o:ooI{BT0IIcJlyllae,ecJIII6rrBl,recroIIoJIfll\IbIpesHoyBe-
Jrr{q[Jrr{ ToK, Texytr$Ift S C[Oe IIJIaBMLI. B nrtXtueft XporuOCSepe, r'Ae IIpotsoAI'I-

MocTl, IIaAaeT? IIpoHr{ItIIoBeHrIe IIoJrf BIIyTpb ltolrAelrcaql{r4 I\[o]HeT 6rrtr 4o-

BoJrBHo 6sctpr,rivr (cu. $ 4). Ogna1o IIpI{ BbIcofiofr nporoguuoctu (xporuoc{epa)

rrafle paccMoTpeIIIIe Tep.fIeT cI{JIy, TaH HaH AOIIyIqeIII4e, rITo IIoJIe MIHOBeIIEO

BoBpaCTeT BHyTpLI IIJIaBM6I, trporl,IBopeul4T Aotry1qeHl{Io O : oo. Colneqnas

nJraBMa xapanTeprrayeTcrr oqeub 6onrmr.rrrl cr(r{rloBbrM BpeivleHeM: rroJle, Italt

rrpaBlrJlo, oqel{b M e A JI e }I H O IIpOHIlilaeT BIIyTpb IIJIaSIIbI, ecJII[ OHO IAe-

Jru6O BoBpOCJIg, Ba I4CItilIOqeH[eM, I\{O)IteT 6r,rlr, nuXigefi xpoMoC$eprr (Clr'

$ 4) unlr rny6onofi {oroc{eprr. Iloaronry paccrrorpe}rHafl BbrIrIe HaprlrHa ro-

BcerrecrHoro 6ucrporo BoBpacraur.r.a rloJr.fl (gnn Horopofi rogrlo aBToIvIoAeJIbHoe

peueHue) 6onee ralra MeIIee npIlIoAIIa AJLrI aTllx o6nacrefi arMoc{epbl; oAHaI(o I{

BAecb BBr{trty fiogeqgocrl[ O, Tpe6oBaJlocb 6u 6onee Tosuoe paCcMoTpeHI'Ie c

yqero1r pu{{yarau rIoJLfl (c rloJrHrrrllt ypaBrIeHI{eM (2.3)), uro 6yget cAeJIaI{o

fltrr]ile, B s 4.

Ha
X:-

AO
((raxru-

(2.37)
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q ll. Iir,rt'r'pr,[e ul)(nlerclclr ('iliil't']tJI uPIl lx](Te IutelIItI('I'o
Ir aL'II I.t'I'IrOllO ll o.'lrI (lrcrrt,lil uu r)

Pacclrorpirlr, lrari r,r paHee, norrAerrcaqr{Io coJIHeqIIofi ruta:rut,r BoBJIe lleii-
rpa.rrrnoil rrJrocrtocrr{ ll ttr{Ae rrJrocltorapaJrJreJrr,rrolo cJIorI, Haxo/{rllrl,etocrI B

parrroBeor{l{ 0 onpy?riarcJqr{nl ee B Ir e ]ll H ]I nt oAlropoA]rbrNl lroJIeM Ir" (cor
IrclrrrLrx rllr:rcrr) uportrBorroJroinrrolo Brraria u paccn{orpI,II\I troBeAeHI,Ie 3Toi,i

rrori/lencaqrrll, I(olAa r.o.t e I[ 
" 

rraqr{rraer BoBpacrarl C.o BpeMeHeNI. TorIII,utIy
cron 2n,, 6ygeu cyr,tr&rl xlaJloli ilo cpaBHeEI,Im c xapalireprloii AJIlIHori, Ila
1(oropoi.i tto,l,e lI ,. rlo?rirlo crII,IT&Tb oAllopoAlrbrxt,'tto {alttllllccltll BcelAa pea-

JrI,r3yerofl, TaK Kart paccror{}rlrc Ne?lil(y IrflTIrax{r.I, llopo?liAaIor\I,1NII,I 1]OJIe L1(,,

cyu\ecrBcrrHo 6orrue (n 10 -- 100 pae) xapal{replrblx paBnlcpol} pacc}Iarpll-

B&cl\rrilx arirrrBlrtrx o6paaouanr,rri. Iiy4elr c{r,rrarl rlJrorllocrb t}oltpyt tto}IAeH-

caqr,rrr rrpcrreSpeir{r.rr,ro lra.;roli ilo ollaBrrcrrnro c rrJlorrrocrLro calloii I{orlAelrca-

rlrrrr rr paccxrorprrxr cnyrllqji oarerrb rir,rcor{oii ilpol}oAl{N{ocut (rr : oc) - lrotr-

Aerrcaquro r o6rtactr'r,\portoc$epl,I, T. c. Irptlrlerr, ero cIiIlIroRoe Itper[fl Ira\Il{ol'o
6ottute xallanTcpHol'o BpeNIcIII,l tllloqecca. Paccltorpurl /IBa Cnyrlafl,ItoTolll,Ie

irlll,rHrtrr'rrrraJrrrrro I'raJIo 0TJIUaIaIOTCTI Apy]r OT /(pyl'a: Il lILipBOsI lIbI 6yAexl CIII{-

Ta.TL, lrTO rIOJre rlrlyTplr IiOrIAelICaIIrIr, ll Ir O p O iri e lI IL o e ll rIJIaSN{y ltoll-

J\crrcrlqlnr (o -- cc), orcyrcruyer (l.l u - 0) rrru [pelreSpe;rillrro ]\{aJIo rlo cpaB-

lrerrr,lro c rJnerlrHr4rr loJrcl\r ll 
". 

Dto cooruerorByer, Ilatrplrxlep, cJryqarc' Itol'Aa

xoHAcrroaqr'rl uoarulr{ira R rleiiTpa,rrbHoii o6Jlacrr,r (nlrronrutyta n uce) 3a Bpe-

Irrr, Ircrrbrrrec orir,lrroBolo, I{ rIoJIo l.[,, re ycrlcJlo npolrl{rilryr]r BIIyrpb, Bo u:ro-

polr, 6olee o5rrteu u 6JrrlBItoN.I It d)artru,recltorry rtoJlolieIrIrIo cJryqae B]Iyrpu
ItOIIAeIICaqIIt{ IL\I0eTCfI IICItOTOpOe llxIOpOilteIIIIOe IIOJIe 1/,,, paCUpe[eJIeI{HOC

coIJ'racrro voiroar'rfl[r paBrroBecr'{fl. l]ro coorl}crcTByeT, uarprrn{ep' cJryqarc,

riorAa riorrAorroiulr,rl 06lla3oraJrilcr, rlo 6olroo 71;rrrrcJir,Iroe llperrtl (rtopx4xa crtr,r-

rrouoro n,,ur 5our,ruo), uor'4a Brreruree rroJre ycneJlo npo4r,rSSyuAI,IpoBarb BHyrpr,,
1ro, rrarlpfltrep, r]atltcu rtorr/lerrcarJr.ilr 1,r3-3a /\rioyiloBa TeIIJIa Ilpll TIeAJIoIIIIONI

c?liarr,il.r rrpr,lBeJr n poclv rrpoBo[,rt,\,rocTlt (o cc :1"1") \t (3arropa]I{r,lltaHulo) rto.tIfl

Buyrpr{ (cu. g 4).
A /II2 \B uepoorrr ciryqae ycJroBr{e paBrroBecr{fl dz(;'i-n)-o

LI ,: g rrpflN{oyroJrbHoe paclpeAeJlel{r{e AaBiIeHr{r

1rr:cons[:pr(o.o) (3.4 )

ran fiaH pi@o) = 0. Ilycrr, rerlepb B r{oNIeHr l:0 uone 11, uaunnaer Bo3-

pacTaTb, IIe IIp oHl{ItarI BI{yTp L I{OHAeIICaqIII{' TaI(qro

H": I{o+ Hl(t), Hl(0) :0.

Ouenr.r4uo, qro Arrr [ocrleAylorqgro pacci\lorpeHl4rl coBeplneHHo 6eapaaruuuo,
flanrrr,r o6paaom (upu z 4 0) 4ourno Ao HoHAerIcaqrlrr aro r{Br{eHerII{e BHeIIrHero

rroJrfl or ero rrcroqHrrnon. Ono Molrier rlofBr4T!,cfl rrpaxTurlecnr{ oAHoBpeMeHHo

c I43I\{eHeIlUeN{ IIOJTfl rrtrTeH, ecJII,r rIJroTHocTr, rIJIaSNIbr, OfipyE{aIOrqeft I{OIIAeH-

Ca{IIIO' IIaJIa; B 3TON{ CJIyqae CI{OpOCTT, paC[pOCTpaHe]II[ff n:}I:rfl IIr I\IOiIteT

6r,rrs 6nuana r( cr(opocrrr pacrrpocrpaHerrl4fl rIoJIrr B Bar{yyr\,Ie (r. e. uopx4xa c) .

IzInu irie f/, uoiner Aocrr{rgyrb rpaHr{I{br nor{AeHcaIII{Lr, ABl{raflcb c xapaltrep-

AacT lrllrr

, il\n rr\n

'Bn8n

,lli



Hoii cnopocrr,Io AJIL+ReHa ,- II"tlt{ip,, Iioroparr AJIr{ xporloc{epn uo;uer

Aocrr{r'arb 108 c,u,lcen. (Cyrqecrneuuo, uto6r,r o6lactl oAIIopoAIrocur .I/, 6ltra
6olr,rre o0, TaH.Iro u arori o6ttacrlt rot, 11" : 0.; Itart rolr,rto BHeIITIIee IIar-
Hr.rruoe AaBJreHr{e IIilBn }Ia rpaHl,Iqe rpeBllcllr paBuoBeclroe llf;,/8n (uugertc

r.IoJIb orrrocr{[r Ii cocrotrHl{ro paBrroBecr{fl), uaunerca cir{arr{e TIJIaBN{eII}Ior(}

clrott c cu;nort, Bo3pacraloqeft co BperIeHeNI. Ilpoqecc 6y4et aHaJIorIIqeH

cI{aBJrr{BaHr{ro cilofi rrJlaarrbr rropuuerr (uarru.rrrlor-1 <ctennofil) I( rIJIocltocrlr

z - 0 c cl,rilofi, BoBpacrarorqefi co rpelrerrer'r /Io rex rloll, rona ra3oBoe AaBrc-
rrr4e rrJra3l.rbr ]r3]ryrpr{ ue ocraHoBI4T c)Itarl{e n ue 6yger [ocrl,Irl{yro HeltoTopoe

r.roBoe cocroflr{rre parr{oBecr{fl. Tan rtart cnopocrb paclpocrpaHeHl{fl rtotrlr 17,

u cpeAe, oxpyirrarcqeil rton;1erlcaqrllo, oqellb BeJrI{Ha, To r\IbI xlo?Iieu cqI{TaTL,

qTo noJle llu uepelreU,aeTcrr BcJrcA Ba (rparrr{qefir IioH[eHCarII{lI, He oTpblBaflcb

or Hee, TaH qro rloJroirieHr{e [oplIIIrI - i\IarHI{THofi <cteurilr> - Suncrpyercn
nuemnefi rpanuqeft c,non a (t).

Ilpenrgc uen rrcpeii'rr{ n nrlrcpccyrorrlcii }Iac i}aAarre, cireAyer llaccMor-
llcrrr IlJrrr ryrrmelo uoHr.rMaHr[fl r]prrpoAbI 3aAaqI{ rpeAe;rr,uuft clyuaii orIeHL

6r,rcrporo po0ra rrorfl, I{or[a y]Iic RHaqaJre lrpoueccafl, cynlecrneHuo

6onr,rue /i, rort rt'l'o 1l HarlaJIr,noii craAI,IrI MO}I{HO npene6pe'Ir, AaBJre-

rrrleM ra3a. V crcntilt O6pa:r1,cT ta ItOIIICI.ICaUI.IfI lIIlIa upOgOnr,HOtt BOJIHrI

c?rraTlrfl, IlBr{?I{yIIIafICfI cO cnopocrLlo nopInHfI B IIanpaBJIeIIIII'I It UeHTpy,

riolopblii Hr{rroro (r{o 3Hacr)) o E.acrvrurBtrIc}I cr{iarl{u ua ucpurfeplru. X{acca

ra:it na nepurfeplu,t, n6ltrerr roI]JUHr, ITpITLII{MaIoII{afI ytlacrrle B JlRr'ti{ieHI,III,

6\ril()r RoBpacrarrr (:o BpeNleHelr. NIacca la3a, crpe6acMau nopmHeM 3a Bpe-

lfl or 0 Ao z (rpene6pcracr-I jxo!\olr n6ori), 61'Act (an - ")'L clr'?'p (p -
( llCi(Irgfl Ba llpCtIfI / trttO'lnOC'lr, Y Cl ClIlitl , B0"r1II ttlIIIa 

- P' - Uaqanf,frOii

rr;rotHocrlr), It oTy Nraccy uollrueHl r] IIoilIoHT I T onriacr B IIa[]laBJreI{I{Ir

:t,r{}rteHlrfl co a,{ollocrt,ru li, lrAIi tl:to oI.Ia noryrlacr rINIn'Jrtro B Torr }rte

nEurpaBJrerrfilr (au - ")n #. I f:rrrcrrt,rrlrc .]'ro1'o II\rJI\,;rnta (io Bpe],Io[IeNI paBIIo

/(a3,rrcrrlrro rroplrrrFr ,- nrrcrutucii trlttt,rro;rtCrtnoii uttc Il2" I Brt,-- II )'paBIICHI'Ie
cil(arIIfl 61,1cT tr iltro.\'t ttjtyttAc '* (pt<11: i Sfi)

- 
H7 (r - Hr\'
8n \' , Hn )

(3.2)

B ua.rare rpouecca
rIepeMeHHyIo

froJrytrr,rM ypaBHeHI{e

rrolr{rro rrolroirulu, H1i l{,,: ctr; rorAa, BRo/rlr{ nltccro I

d. t'. .-da1
dr l(do-a)PZt)

*1r.,,

x:1+d"t, "==+l#)r,

,-l(an-a)l tl]6 
-,- tr\ 

1.t --'1, ): B;iir-,

x B gattrtolt (t..il)iuae Mr,I

Jte"-raeTCfl rrprl pacc\4oTpeHIrII
jtaerofr )rpaBrlerrl{eNr ciltarrl}i.

IIE NIOiI{E}I CIIIITATI, 3AAAIIHT,IM IIBIIiI{EHI'IC IIOPIIIIIfi, IiAIT ATO

o6paaouaHnr 5,gapuoii RoJrtILI, ilBI'IlI{erI[e tropllJ]Ifl ollpene-

90



pe[e]Irle ]ioropolro lI.TItI yc;loBI4rI lllll't t-0 o-ao, lL :o
dt 65,get:

.ant^.tl?
{oo_ o),: {rl]f;Jl d.r =}*(+ - r r +)-**,., r- #},,

t'

ecnra CqtrTaTL B IIaqaJIe c?I{aTIIfl i = pu. Taxuu o6paeou, MarHIlTHafi cTeHI(a

ABr{?r(ercf ycHopeHEo

a^- a=l:-L -I"t ^ ,'uo * - 2VS l/4!1pr (ttt 
" 
I dt)o -

u c*opocrl c?narl4fl , ":;r"n "ir"";::: 
I .,,

vt = ztrr VRi,: ,ttr 
n A'

rl$ V t- ant{tneuoBcltafl cr{opocrt,. gucno Mara s HaqaJIe npoqecca

M:#lrr*:#rffi<y

(3.3)

(3.4)

Tar( HaH U}ol}n: RpoTo, ran alTO yAapuafl BoJIHa, ecJII{ II BoSHIII(aer, rO

rros^Hee. Jlerno Btr[err,, .,ro ilI cra,oBrrrcfl 6o.trme t yme trpl{ T >[r;,
urm

H
r > 0,58ffi, ccrt.

\7r ./n
'Tan nax BpeME clr{arllg

(oo"\
" zrls \ dt to

"c;jl=i;- --A; oo,

ro yAapuafl BoJrHa Mo)r{er Bosrr}IHIryrL, ecrtr{ t"i)lt'lr, ,. e' eoJrr{

zt/ L uT6 ,! <t." V 5'A \ dt tol/,n - ''

rAe Ja : ,y - BpeMfl, ueo6xo4unroe BoJrHe Anurfena, qto6st npoftru nou-
vA

Aer{Caqrrrc. 3rO yClOnue [paItTI{qecHI4 BCerAa B},IIIOJIHS6TCfl? rag HaX [JIfl
BcrIbImeH'4<t0cen'(upnPo:10-11,Ho:102'xapar(repHbrxAJIflrrJIaBMr'I
ncnuuHu), a dHu/ dr \_1 tg-: ecf cer,. oAnaxo rpr4Be[eHHoe paccMorpeELIe

pOAHO TOJI6I(O AJIfl caMOtO HaqaJIa OqeIIb 6rrC:rpOrO [pOqeCCa I4 B CIrytlsg

upeue6pemeHl{fl Ilporllno4eft ctnyrctqlIM c}fi arIIIo rasOBbIM [aBJIeHI{eM'

BsrgCulru renepb rpy6o, ItaqeCTBeHHo, xax 6ylet [poremarl upoqeoc

11pr( yqeTe IaSOBOro AaBJIeHIIfi, T. e. HO1Aa pOCT IIOJIS Il6greneniirrft, HaIt

ero (ranrzuec1l{ IIpoIIcxoAI{r. Eclr.r uacca cron6a Anlmroft a(t) w ocHoBa-

Er{eM B L crWz ClxltvtaerrtOfi IIJIa3MrI ecTb n'L: CO[Str a Cpe[Hee gaUeHlre p,

To I,I3 ypaBHeHr.rfl ABldlr{eHr{fi

^*#:-S*0, (3'5)

MOlnHo troJlyql{rl, OTBJIeHaflcb oT pacflpeAeJleHllfl CI{OpO0TII, AaBJIeII]Ifl I{

TeMlepaTypEI BIIyrpI{ ctO.n6a, upU6nurueuirOe Onucauue fipoqecca c]Itarl{f
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(cu. [22]). ltoa(r{mquenr l, y.171sruaer Aorrro Maccr,r, yqacrByroulefi s 4nurHeuur.r.

Tan nax IIaBJreHr{e pt- pY" r{ Macca

?* : 
\Pd.u 

: pa : const : ioao,
o 

,u: o*(*)'''
r.r ypaBHeur{e [Br.rifienrrn 6yne'r

)"m ff : _ (Ho !r_H)' + prr(+)'/,.
Bnoga 6eapaauepuue

d , _ t _ IIo t -, t.t ( dH \
_-44-*' t':,o== lffi;' o:e\ ot-u), (3'7)

rr rrpeAtroJraras nunefinsrft pocr BHerrIHero rroJrfl co BpeMeHeM, nuecro (3.6)
rroJIyrtlIM

g+:_(t+ a;r)r*I.
,lti ttu

Peueurae AoJrlnuo yAoBJrerBoprrrb ycJroBr{rM

lr : 0, fr: Lr. x:0.

(3.6)

(3.8)

(3. i0)

(3.1j)

r4 )/paRHeHrrfl crrJrollrHocTll

(3.e)

(Sauerr,rlr, qro rrepBarr He r,rcqe3aroqaf rrpr r: L rrpor{BBoAHarr ecrb i.)
Eonee crporo BaAaqy o 6ucrpou c?fiarr4rrt c yqeroM pacilpe[eJreur,In rrrlor-

HOCrU I{ [aBJreHr{fl B CEUrMarOqeMCfl CilOe MO}nHO peurrTb B Cilyqae a B r O-

MoAeJlbHoro c)fiarnfl, paccMorpeuuoro n $ 2. Sqecr Molnuo yqecrr, Tanlne

HaJrr{que BMopo}r{eHHoro rroJrE Brlyrpr{ rrJra3Mr,r fli, noropoe I{SMeHfercfi AJrff

[Brrrflyrql{xcfl qacTr{q TaH irie ItaH [JIoTHocTb Pi, nart 9ro cJreAyeT r{3 ypaB-
HeHr4f noJla

AH, 1uH,"r '-{)At'02

0o. 4uo.tl | '? n
dtt0z

Llcxlroqan r,rB orr.rx ypanuenlrfr ff , nonv.rrr.*

,t lHt \ /t, (2, t) tlo(z,O)
# [;7 : o, untr ffif : consr.

Tax ran AaBJrelrr{ervr Ha anemneft rpaur{qe Mo}r(Ho upeue6pe.rc (pr (ro) : 0),
ro HasaJrr,Hoe cocroflHr.re orpeAeJraercrr ycJroBr{eM paBuoBecr{fl (2.24), :r.rw

H?,Q) H?n
--8r[ t Po\z): const : 

8rr

3IO,T,IY YCJTOBI,IIO YAOBJIETBOPEIOTPACrrPEAEJIEHI{;I IIJIOTHO(]TI,II,IrroJI'I tCP. (2.26)]

Po (E) : po (o) tt -1213/z I z

tzfl"'/' [l' E: 
^ 

'Hor(E)-H,olt-(1-5/ r )
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rAe po (0) - nnoruocrb B qeltrpe (E : 0). ,I[anneune

po (E) : p. (0) L#&]'.,
rAe po (0)- uenrparrr,Hoe AaBrrenrre, paBHoe nlo 18n coriracHo (3.10), rax
nan Marur4rHoe rroJle n nefirpanruoli rJrocuocrr4 /{i (0) : 0. flpu anrouo-

AeIrbHoM clr{aTr4ll

ozE: aO , u: aE'

r{, Har{ Mbr BrrAeJIr,r B $ 2, ypaBHeHr{e clrorrruoorr{, ypaBnenrre coxpalreHrrfl
Marl{rlTHoro IroToHa r,I ypaBHeHI4e SHeprurr cBoAfrTcfl n cfle[yro[(rIM coorHo-
meHr4flM:

(3. r 5)

(3. r2)

PA: Poao, Hio,: Hioao,

rl(c fio, IIio, :l',- llacrrpcl\o.rlelrr,Ifl rtJrorrlor'1'u, BrryrpcHHt'r'o (nuopontcunoro)
rroJrrr r,r rcN'rnoparyJrr,r n r{otrrcrrr I - 0 (n llaBr:roBocr,rr.r) - coor.uourerrr,rfl (3.1i).
i3rr1,'rpcrnnee cBo6ol(rlOo trolre IIi yDcJrr,rqrrnacrcrr ro.rir,rio 3a crre'[ ct:yrrle]rr{rr
olrJroBbt\ .ulrruri,i - pocrit rrrolrr{ocrr{ rrptl c,irtarrlrr,- rtoJrc .LI" tc rrllorrrrHaer
B Ir y r p r, paccNrarllr.IBaclroro c.rtol. flo,nc I1i cno6o4rro BaxBarr,rBacrcrr r,ra3-
lroii npr,r cc IRI,rirtcIrJ{r{, ]r cro rraJIlrrrr,I0,\ro}rte1'ToJrbrio rrcortoJrrrrio cra6r,tnlr-
rtl{lloI}arb rrJlaBx,ry. '.1.'axlrr,r o6pa:rol'r, r'aSoroo /(ErrJrcrrI,I0

p : + Pr : po(+l^ -= ,. (#)'^ (3.14,)

Vpaoueuue IIJrfl aBroMoAeJrbuoro 4nr,rxreuua (2.10)

- A /lI2 \
Eapd: - e (.8" +p)

nocJre rlHTerpr4poBaHrlfl ero no I a rpeAeJrax or 0 go t, B cr{Jry nepBoro
ypaBuerrrdr (3.13) aaer ypaBueHr{e crfiarr{fl:

^3)^ 
,t "/,

+ : +, (3.13)PPo

lH?
a \ e,aoE dc: - + -t p (0, r),

rax I{aIt p(L,t):0 cornamro (3.11r) (po(t):0). }Ia Bbrpa}xe}rr{rr Arra p0(E)
(3.11) nonyuun

rax qro (3.15) cor.rracuo (3.14) 6yger nuerr, Br,rA:

1 .^. ltV(t\ n.,u/"
s po (o) aod, : - jm- i p. (o)(#) .

Cvu'ran, HaH r{ paHee,

II": 11uo -i Hr(t)

u BaMeqafli qro p0 Q) : H\o/ Brr, uonyur,rM orioHqareJrr,Ho ypaBHeHrre c?riarrrr
, dzr l,r, I/r'\2, I

74:-(1"1:u )+J;;' (3'16)

I e,E aE : f eo(o),

9,7



ecJrr{ BBe4elr 6eapaauepuue

-f\ II.^ tt,-V +Tffi,;:
rAe

Lr, *: + (+),, : + (+),t nt1 : d't1,

rroJryqvv ypanneuue (3.8)

#--(t+ ot,)'*#,
uLi

Tva (o) r : r/T t
2 oo "-V 2 te' . : *, (8.17)

7.r (0):
1/iiw9

(3.18)

- CrtOpOC.r'r, A.nttpnCUa B IIJIaBT{0 (t IIJIOTHOCTsTO, pannOfi il.[OTHOCTII B qeHTpe

fioI{[cHCaqIrI'I. Mrt BIIJu'I]I, rITo B cJrytlae &Bror'Io[eJlr'llblX gnnmeHutf rlrr
cTpofo rl0.rlyqael,I ToT )I{e peSyJILTaT, rITO 11 npI[ HarlecTBeHHON,I paCCN{OTpe-

Irurr c)r{arl{n (ypannenun (3.5) - (3.8)), 3a I,IcIIJIIoTIeHI{e\,I HecylqecrBelluoro

oTlr,rrrrrfl u noarlrpr,rqneHre, BxolflnleM B 6e;paauepnoe nper'tn l. flprtrrur'taa
y"rrl I{" nr,rlretiuoc BoapacraIIlIC co BpeNIeIIeN{

(3.1e)

(3.20)

pertreHrre noroporo [oJI]ItHo )IAoBJIerBopflrb yclonuaru (3.9). Herpy4uo
uafiru pertreHr{e 0roro ypaBneHrra B Br,IAe pflAa. Vpanuenue (3.20) ecrr,

ypaBHeHrrc BLrAa
X:-(Ilatr)z 1r" (3.21)

c HaqailbHblnur vcflosr.rhMu

tt: 0, ro: L, fo : 0. (3,22)

llu$sepenqupyn (3.21) uocJIeAoBareJILLio, HaxoAI{lvI rpolIsBoAHr,Ie rptr
t:o 

io:0,
i 

- -)^^0 
- ael

*l\ 
- - 

)",2r0 eq,

r[:nio--2an,
rlt: nr[\ : -2a2n,,J": nrf, : -2d.n2,VIII n o o ' /

? s" 
'" : 

- 2s.2nz -7 t)n. (n - 
'L).22a2,

,J* : - 2ant' { 35n (n - L) 22 .a3.

'laxlrru o6pasolr, noJryqaeM paBJIo)r(eHI{e trp}I n: - m (ru : 5 

f ,):

r : r * # u,ti + [ *[tia *q,l+. . . :
: t" -l* z",l + [2"'ti)+ [+ 2amt5,+ + za'mtl)- t+ 2amztl a

+ + 2a2ru2t?)+ [+ 2amst! + fi; zo'*',i'] -''' t q (,) :.
2at?, .r r 2at1 t 4 t 2a17, -/-L-T(, *|ot,',++*(t+f ",,) -+*'(r+ ["t,)+

*+ m'(t+#o,,)-...*q(r), (3.23)

tp (i): 1.0m(m I L)22a2$,- ut. (m * l)2'ou $ +. . .
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I3ae4n BMecro l, nonoe [epeMeHrroe

| : 7n'lzfr- (*)'" r,,

pa3Jrolr{c)rn,re (3.23), r{aH irerrto Brrilerr,, \{oirtlro BarII{carL B BIIAo:

r- , -, :, (-r;,, #p , fizat,)l,_-tr e(/)
It-

- I -l (J 1'''2o i ,- t1^-:1J' (1 1 ('/')'';o' \ ' ,p(r). (3.25)' \ i' '*,2t 'r 12t111l \, I 2k.)-') ))
l lcrr1,1,1111r,

/ 3,', t ,ilt L _:_ (!!:." \ , _ !, 1;1.2{i)(-r ) cLr = d'tt- 1G [;f ]r /,n tA //.0 \ ttt ,,, tH

rne 117 
- 

xapalircpl{oe BpeMf Lr3MeIIeHLIu trotn (LII"- II"o) - 6yUeT r{c}I},-

me e[r.rrr],rqbr B rrarraJre rrpoqccca, norta l ltn. 1)oo6rrle Berl{tlrlna'a (3.19)

tH

(3.24)

(3.27)

npcAcranJrfler co6ori orrromeurre Bpeil{errr{, nco6xolr,nror-o BoJrr.Ie Anr{aeua,
.Iro6H npot'iTr,r rtor{AeHcatruro o0 co crropocrr,ro V,1, It xapat{TepHoMy Bpe}reHl,r

Ilocra floJrfl. 3ro or]rotrerrrre rrrpaor Ba]rruyro poJrL lrpr.r paccr{orpcrllrr
BoB[,ro]r{uocilrr IroiJHlrrtrroBelrr,IFr yAapuor)i BoJrrrbl rrpI,r cEtarl,rrr. Ilpartrta.recxn
BCerAa B ycJroBr,rflx, uac r.rr{repecyroulzx, a( I (cu. nuxe). lloerouy upr'r

/c ). t nerrr.rrrHr,r
. n,11(r) 'r+ o' l, e (/)s l.

rioria I <!ts n t 1te. 'I'a(uu o6parorr, orBJreriafl0r, or rorlHoro upeAoraE-
Jrerrr,rfl r (3.25), noropoe r'ro?rrer 6lrrr, ucc;reAoBaro roJIrrT{o ur.rcnonr,rnr o6pa-
3O\{, IIirfl Bblf0rreHrrrl rpl{p0ALI npouecL"a oir{aTI,Ifl, rrbl annpo]tcIIMllp\/cx{
(nprr I 1_tu \r ct< 1) llarliron(errr,ro (3.25) cJrci\]rorr\rrr\r o6paaou:

, = 1 .(+)"tr*,,i,(- I;"d+ | ( 3 \' .a..2("r sirLt). (r,.2ri)

Bc.trr,.rr,rr 
i" 'l

+ ,= - 2o( . )t'(l - cos r). (3.29)
da \b/

Mu nuguu, trro cil{arl4e OcraIIoBI{rcn (i:0, ,:0) ilprr T:2Tt, ItorAa
I-Iacrynl,rr cocroflHue paBnonecr.rrr (ornocr,rrenrnoe). Berlnrrrrua clr{arrlr 6yAe:r'

r(2n);=r-4n(*)"''" (3.30)

(I{anpuuep, rrpu ct,:'lr.o c}rrarrre r(2n)=:0,42.) Ilpu r: fi crropocrr, c}r{a-
run 6yger nan6onr,mci.r:

/dr\ /3\'/,
\ar],rux:-a(s) d" (3.3r)
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(3.32)

llplurepnr,ri,i xol[ ciliarrrrr rroriai]arr rra r[nr. 5 (uyruttr.rp): otro i{iIqIIrIi\ercrl

rrocTerrcrrrro, saTeNr oriopocTb c?riaTlrfl Bo3pacTaeT lI A0CTIII'aCT:lIIaaIClItrIfl (3.31),

rloTox{ [po]IcxoAr{T SarrcnJrerlr.le I,r Lrta3NIar r\I0[,leIIIIO npn6;rnitiileTcfl Ii IIO]It]rty

rrJrrr corrlaono (3.24) u

0

Onr'. 5.

(3.r7)
/tlar
\ * ,)-"*

t,0

a=0,1

I

5 tl4

Ilplr6.nurnerrunc (nyur<rlrp) Ir r:ouxr,re (rounlr) pcrrreHllfl ypaBlrerllrrr

}IAIHI{TIIOTO C)fi ATIIfl

cocTo.flHlrlo paBHoBecrltf . Jlerrto Br{AeTr" qro BpeMf rlepBoro c}r(arl4fl (t : %t")

colJracHo (3.17), (3.24)

,",,:42nts:rrtn (3.33)

nol)l/lrra a,'rr,dncrronr:liolo 1]llo.\rolnr l-.1 .'l-ari litlli criol)o(:'lt, r\,'tLQBorra (13.18)

l\Jirr uJraill{rJ c pu (0) : 10 l') -: 10-1r c.lr-:r (rt.irortroc't't, rracltltl 1}(t t}cltlrlIIlti0

rrolrrlilria l.0rr : t0r{ ctt-B) lI rIo.rlorr II "o 
o'r' i0 ;(o l(10 <'c tropflllHa

100 -- I()7 c,tr,f cr:r;, ro /,,,,r 3tlrtrto.IcIIo B llpcl\o"ilax or - 1 i(() 2( lrrr (rrprr

n,,:= t0s c,,rt,), .r'r'o xol)or[o L,oo:r]lctcrn)'c'r Bllc.\rerIII o61ra:ronatrttlr IrcrlblmIiII.

To.ruuii xoA ciliarllrr trtJIrI AI;yx cryqacB o - 0,1 lI G, =' I 6r,r,,r rIoJIyaIerI

i\rero[oNr atltoirerrrroro r,rHrerpr,rpoBa]rtrfr ypauHenun (3.20) c ycJlollrlr{}l},r (3.22) 1'.

Ou upr,rnegen na roii rrie Slrr:. 5 (rourilr). Mr,r un4ulr,.i'to ciriatltc rcrt 6r,rctpee

r{ cr,rJrbHee, 'relr 6o;rr,rrre o. flpu rraJrort u : 0,1 TosHoe peIIterII,Ic cpaIlHrITeJtbIIo

rrairo orJrrraraercrr or uprr6ruarerrlroro (3.28) Ha yuacrl{e rteptsoro ci{iarIIfl, Tot'/la

ltan [pr.I o .: 1 DTo orJrr,Ique roqHolo r,r npn5rr,rxterrrloro pernc,turrii BInpa,.rieHo

cl,r,rrLrrec: nprr cl, : 1 paa,noirtenne (13,28) crarloBrrrcs HeTIpIITIeIIIINII{\I, Itait 1}II[-

rro r.ra (3.28) r,I urliltecrleAyrorqeli ta6;rit11u, rAe cpaBHI,IBalorcrr o6a arrt petrreHl{fl.

iiI0 3,1

4r8

7,/t

4,8

1,96 ,A
n t,
0,90 rA
n tA

0, 65

0,42

0,t7
<0

TosHoe

fIplr6nuincrrrroe
'Io.rHoe

llpn6nraxenuoe

* Anrop rrl)uuocrr'f 6.rrarolir,rprrot','r'r, II. B. lo4ounltnony, BLtloilnullrrrcrry Dror pitorror.
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Xapantepuoe caoficrno clltarl{fl (nan ru4uo uB xoAa roqHoro peureuun) -
uoBrrr{nHoBeur{e rryJlbcaqufi c [eprroAoM, y6unarcullru co BpeMerreu, upnuog,n:
ilIlrx H ycrrJleHrrlo cxtarr{rr,- rIBJreHr{e, xapanTepHoe 4;rn la6oparoprroro [IrH-
s.a 1221. flepno4 rrepnr,rx ny.nrcaquri (upu o: t) uopsAna Alr: t, r. e.

4

- z te,-1-t0 rrrrH. r{3-30 Mr{rr. ilpr{ G:0,1;ranr{e 6rrcrpsre rIyJIbcaIIIar{-

Bbrrflrr{Banr{r rlJrasx{r,r BcrILruHr{ Ira6rrc4arucb, Harlpl{1\{ep, B [12]. O1uamo

ecJrrr B na6oparopuoM rrr{Hqe rlyJrr,cal{r{rr [panTuqecxu ne ua6nroAarorcfl I{B-Ba

paaBaJra cron6a paBp.flAa, To B paccNrarpr{Baer\{or\[ cJryqae (oueur, 6onsruoe cnlr-
HoBoe nperun) oHLI Moryr 6srtr 6onec [poAoJI]nr,rreJIbHLrMI{, xorrr eror ltolpoc
uotpe6ooan 6r,r uccne4oBaHr{.fl ycrofiuneocrr{ B Harrrer,r cryrlae. flpantu.recHlt
na6nro4aercg r're 6oree rpex [yJlbcaquft no BcrIDIIURax, TaK qro, BoBMo]r(Ho, It
BAecb Blrcrvrlaer neyctofturanocrb clr{aroft uraaurr, ecJru Aa}ne He Boaur{rtaer

yAapHa.fl BoJrlra.

Tanuu o6paaou, [ax{e c n a 6 m e I4Br{e}IeHI{r rIoJIfl (o uano) Nloryr BBr-

asarr 6 br c r p rr ft upoqecc clr{arlrfl corHesnofi [JIaBN[r,r, xorfl BoaHr{Rarou{ee

rrprr sTor\{ c}narr{e, soo6ilI,e roBop.E, rreBeJILIno. tlto6nr c}r(arl{e 6uno cyulectneu-
rrr,rM, corJIacHo (3.30) gormno 6r,rrr

t^ r\:,"12 4

--_!\-l " \ _i_-(t)*- tr-\3/ 4n-"'-'

un:,tr tg:Stn, T. e. rroJre AoJrlrtr{o oyulecTBerlHo rr3MeHfll'bcs 3a Bpeilrfl }Ie
6onee 2 .rac. ; TaI{Lre rrax{eHer{rrfl rroJrfl, rIo-BI{ArIMoMy , BrrorlHe peaJrbubr

B aHTr{BHr,rx o6nacrnx. Boree rolo, n [3,4] o6uapvrxeur,r, ilo-BrIAI4MoMy,

r{BMeHer{r4E noJrfl 3a BpeMfl nopflAr(a t0-20 uun. O[saxo cyrqecrBeHHoe

clr(arue Molr{er 6 rr c'r p o (aa BpeMfl - 100 cen.) Iractyrrl4rr rr upr{ cpaB-

HTTTeJIbIIO MeAJIeHHOM ll3r\{elreHrrl{ IIOJIfl H", eCJTLI HaYaJIbr{Oe rrOJIe

MAJIO.

Hanpnuep, ecJrrr rrorr0 17,, pacret or BnaqeHur rlopflAxa l0 ec go 1.00 ec

Ba BpcMn noprrAna 2 .rac., ,au ',ro | ^ (+)r:1()-0, 'to d.=lo 3ta, u

c rr Jr rr H o e c)fiarr{ e (a:0,2) 6yg", aJ"rrlrHyro' (upu /1 :=2.1"02 cex.) aa
BpeMrr onoJro 10 ltus. Msr nlrql,r,rr, qro rpu pa3yMHl,Ix BHatIeIIrIflx ta:aulVa
[a]fie cpaBHr4TeJIbHo M e I JI e ]r H Lr e r,ISMer{eHI,ls ro.]Tfl coJII{eqI-IEIX IrflTeH MOIIyT

rrp?rBecTrr H o6pa3oBaHl,rro oaleHt 6rrc'rporo rI crIJrBHolo clfiarl{fl r4

lrocJre[yroqr4x ny;nrcaqr,rfi Ba cpoltrl, o I] a BI'IITMEIc c o B p eMeHeM
o6paBoBaHr{fl BcrIbImen. IJprl aroM, RaI{ cJreAycr ua (3.13), firlorl{ocrs
rr reMrreparypa Bo3pactarot HaH tr-1 tt tr-'/" coorBercrRclrrlo, ccJrrl ToJTLrto

clrrarue He upr,rBeAer n o6paaoBaur{ro y11apuoli BoJII{rI.

Bonpoc o6paaonauur y4apuoft BoJIHr,r I'INIeer cylqecrlroHHoe BHaqeHue AJIfl
o6rncneur,rs HarpeBa rIJraBMr,r BCrrbIIxItIr Ao repllotrAepHLrx tenruepatyp [231.
O4uano s [2] upoqecc 6rrctporo c]Harutl, Itarii 6LUIo yI{aBaHo n $ 2, 6rrt pac-
cMorperr [pr{ AaJren[x or {aHruqecr(oro rloJloil{e}rr{fl neulef,r npeAfloJlortteHuflx
(cno6o4noe uone 11 : oo rrplr z: @). B 1231 rroflBJler{I{e ygapuoir BoJIHbr

sosile Heilrparsuoft rrJrocnocrl{ B peayJrr,Tare pocra ((Brrelurlero) rloJrfl rlflTer{

apfyt\{eHTIrpoBaJrocb, cnopee ItaqecTBerrlro, Terr, qTo cABur crrn0roil Jlrlrrr{ll

aagannoft Harrpfl?ner{Hocr}r [prr pocre NralHrrrrloro MoMeHTa rrflTIIa 6yget upo-

7 L,Lss, HplrncHoii o6cepua.r, r. XXVII (i,/



flopu,uoEaneE paccroflrr?rrc oT rrflTHa (uarnuruoro IIoJIIoca ITJII4 AlltroJrff), t. e.

Ha [ocrarosno 6orlmoM paccroflHrrr.r or rrrrrra cnJloBafl JII{EIr.rr Mo}fier rlepe-

Merqarbcs AoBoJlbrro 6r,rcrpo (co cropocr.rlMr{ Ao t0? cnlcen).

Ecru ona yBJIeKaer sa co6oft IIJIaBT(y (nplr yclou{I{ BMopox(euRocrra), ro
BOSHr,rKaeT yAapHafl BOJIITa. ognaxo uo4o6uoe yBeflI{qeHue cABtrfa rroJlfl c pac-

CTOflIlI,leN{, cTpOrO loBop.s' C[paBeAJIlIBo TOJILH0 AJIfl B a I( y y r[ a I{JII{ IJI,I
rrJraaMr,r c Hrlqrolnrroft ognopognofi nlotrrocrblo? r(orAa llzrlSttln'kT. @axtu-
qecfir,r B ycJloBr{fx paBrloBeclt.rl uru 6rrteHrx H paBHoBeclaro' B Mecrax, rAe

Marr{lrrrroe rroJre MaJro uru ilcqeaaer (neftrpamuar soua) , rlJrorl{ocrb AoJIE(Ira

6r,rtr Sonsme, qelf s o6flacrgx c 6oree sbrcoHoft I{anpfl}Heul-Iocrbro rIoJIfl, T. e.

y ueftrparrnofi toqHr.t AoJIlr(Ha 6r,rtr, xougeHcar{rr.fl (crt. nauano HacroflIllero
uaparpa{a); raM ycrroBue Hll9rt}nkT Hapyraercfl, a B patsHoBecilvt o6e atu
BeJrr{qrrur,r cpaBur{1\{bl. flpu nr,rcoxofi upono4nrfocrl{ pacryu,ee BuernHee rloJre

(ecmr 4arxe Bonpyr HoHAeHcaIII[lr rlJlorHocr], rll4qro]fiHa) u e up oHL{K a er
nrny6snollAeHcalllrrll{ o cltopocrtr ABtl}r{eHr{fl rIJraBIubI }r e JI b 3 fl c y A r4 T t,

flo cnopocrrr cABrrra crrJroBbrx nunlrft ArlrroJrrr B Banyylre (nnu cpege uraanoft

rrornocrlr) flprr pocre ero MarHrITHoro Morfeura. Ftpoue roro, cfiopocrb pac-

rrpocrpar{eHr{fl rIoJItr AaE(e B r{AeaJrb}ro rrpoBoAfluleft ognopo4uofi cpege Hnsnofi

rrJroruocrr{ 6yqet oupeAeJlflTrrcfl cxopocrblo BoJIHbr Anr,{reua *, Itoropaf a

rrpeAeJrbuorlr cfiyrrae (upu nuoruocru pe = 0) 6y4et 6rurana H cnopocrrr cRera

(uarnuroanynoBr,re BoJIHbr flepexoAflT B DJrertrpoMalnurur,re) . floarolry Bo-
npoc o6paeoBauutr y4apnoii BoJrHbr noane nefitpanrsofi roqltrr flpu pocre Brrelr-

rrero Marur{Trroro rroJrfl rpe6yer 6oree sn[1[areJrbrroro paccMorpeHlrfl, ecJIrI

pOCT ITOJIfi BaAarI y IpaHI{qbI I{O}IAe}ICaqII{, fiepBoHaqailbEo HaxOAI{BIner,iCs s
paBrroBecr{rr BoBJIe uelitpanr,uofi rosnu. (Han <4oxoAl,rr)) 3ro yBeilr4qeuue [o1fl
Ao rpalrr.rqbr, rlprr aroM coBeprlreuno 6eapaannuuo; cyqecrBeuHo roJILIto, qro-

6rr nore 6rrcrpo paclpocrpaHflJlocb B cpeAe, ofipymalorqefi Hongeucaqrrro, Ir
qro6rr paaMep r{orrAeucaqr{tt 6:.ltt Merrbrue paccroflHr{fl Ao rrcroql{una BHertrHero

uoln.) flplr uanrurlrd BHyrpelruero rroJrfl 1/i nnagpat rlarEl{roBByttonoli cxo-
pocrr.r Brryrpr{ rtoHgerrcaqr{u 6yger cor.nacno (3.13)

cz: rRr, + :-(+) : ytTTor-,/" +v,o(p)r-,,'dp\8n)-

r4e n curv (3.11)

H2o tl - (t 
-921"/'1raro:y# : +v\(o)(t -E'); v'e(pi :

ecJrrr BaMerr{rr,, arro r,ra (3.10) cJregyer

zrrrpo (0) (t - 6z;t"
(3.34)

Po (E) :

* Paccuo:rpeur.re npoqecca pacflpocrpar{eHllfl rIoJ]E or rrtrrlla c pacryqllM MoMeHToM

B OnpyE(aroqyro ArrrroJrl, rrJraBMy Er{BrlBaJrerrrrro 3aAaqe o flpoHr{nrroBeHr.rlr BHerrrHero Rpyro-
BOIO IrOJr-fi [pfMOrO TOKa B rr y T p r, BrrlCOr{O UpOnOgnrqeli rrJIaBMr,r, nyAa ouo r.rAeT co

cropocrr,ro flopfiAfta anr,(rrerlorcHoii cxopocrlr, cxtrr]rafi rrJraBMy, r. e. BaAaqe, o6parnoft
o6nurrorry rlr4nqy.

Bn

Ir'"0

8r[ -
n?o (E) 112 -: r# $ -E'f/'.
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I[e trrn-c]}{.aTvle, [pr4 ]toTopoM cRopocrL c]fiarr{f MaHorIMaJIbHa
Corracuo (3.32) upu x : xt

**= L -2xa(+)''\b/

(rpu crurnoM cx(arrrrr fr*=tf z, noo6rqe me t ) n*211).
troilyrrrlM BBIpa}lterlue

ch(E) lv'e(o): a(L- E,) + f :f,,
TaH xar BeJrr{qrrua a Bcer4a Merrbme 0(T: ulr, r*(t), ro C'rn turoro-

ronrro BoBpacraer R rpaur{[e E: t. C gpyro:ft cropogBr, EJIfl r,ranclr-
ualrnoft cnopocrr,r c)fiar\rfi u^ (3.32) MbI rrMeeM (u:ld,):

ul,,: qa2v\(o)E' : nl.,+,(*),)' ,', q :t#, (8.88)

r. e. u?n Tanlfie MorrororrHo Boapacraer H rpaur,rqe. Vcronue pra qficra
Maxa M:u*lC*>t cornacuo (3.37) n (3.38) 6y4er

O6oana.rm{ oon .ourrTrrrT,

**i'"-b:a, b:r*t,

at)2'

Corracso (3.40') aro naer (tryw b =rlr) ycrroRrle EJrs Emax

E-u* 7 0,7,

(3.35)

(3.36),

TorAa Arrfl C';

(3.37)

(3.3e)

(3.40)

(3,42)

(3.43)

I (E) - @? + o)E, - n:W,- e2o,

o, : t/, +, (*),*u, : r/ q o.

Oto yenonue BaBeAoMo BEIrroJIHflercH, ecilv AJrrr E-rr, cooTBercrByroqero
MaEcr{MyMy l(E), 6yuer orpaBe4rrrrBo l(E.u*)}0. JIerHo BrrAerb, qro

L -E' : (:r'u \%- \,;q) ' (3'40')

ffogcranrair.l ar:o ESru* s (3.39), rorAa nocJre ne6onrmrax upeo6paaonauuft
loIyqr,rM ycJroBrre:

a?r>h (a! a &1"/,6"r", k = (+)",'+ (+).. (3.41)

Bennsnua a co[ep]r(r4rcfi B rrpeAeJrax npraMepuo-0,68< a1-11s, r{or.Aa
frm l4lMe,Jnercft or -Llz lo L; gna rpy6oft oqeuHu narr upeue6pelfieM a
no cpaBrreuun c a!, rorAa Bbrpalfieur{e (3.4L) 6y4er nuerb Br4A:

a1)Puh6'h :2,50.b'/".

Munrauanr,noe b=Lf,, rafi qro ycJroBr{e l,t>/i, BaBeAoMo BbrrroJrHflercfi,
ecilril ar) 1",77 unu

T. e. yAapEafl BOJrr{a BOSHr{Haer npaHTr{qecHrr Ha rr e p v { epmu cE{r{Maro-
rqeiica Horr[eHcartrr,tu (uar,r6onrmnfi Hopeus ypaBHeur4Fr l(E) : 0 6oltme E.r"),

gg 7*
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'Vcronne, qTo gror fiopeHb

{3.42) ycJroBrre:

eoJrr{ Br,rrroJrHrrercfl ycJloBrre (3.41) utu (3.42). Oqnano, oqeBI,IAHo, uro
yAapuafl BoJrlra Mox(er BoBHI{KIryrb u npra 6onee c.na6oiu orpaHurleullrr

\rrfl ar. Iaa (3.39) upu6llrsrateJrbuo IrMeeM

I G) : @1, + o)E, -- b (, * * L,) - o,

a YcJIoBIre / (E) : 0 gaer [JIfi l{opgs sroro ypaB,e'trs
a*bLZ- '

' - o?!a_ alrb'

Jrexrr{r B r.rHrepBaJre (0,1), E<t [aer BMecro

ar)7,6.b'/':1,,1,5. (3.44)

Tannvr o6paaou, ycJroBlrc noflBJreHr{fl c}fiarr{E co cBepxaBynonoft c}topocrElo

{M > t) 6yaer B cr,rJry (3.40)

aD ao= iT:{H. p:o,2ilp, (3.45)

rAe , corJracuo Hamr{M oqeHHaM (3.42), (3.44), p -.tl.rclto, BanJrroqeHHoe

MeE(Ay L,2 w 2; BepoflTHo, p 6ruaHo H 1,5 npu cI4JIbrroM cx(arr{I,r, rax qro

ao=0,4. flo nopa4ny BeJrrrqr.rnrr c( [cn. (3.27)l o]toJro telta, noaroMy
yAapHaf BoJIr{a BoSHrrHaeT, ecJIIr xapar{repHoe BpeMfl pocTa BHemHero floJrfl

crarroBrrrcfl BaMerr{o (n 2 paaa u 6oree) Merrr}me BpeMeurr, ueo6xogunofo
[Jrfr rrepegaqrr BbraBar{Horo pocroM uoJrrr BoaMyrueHr4a B BrrAe BoJrr{br Anr{-
BeFra. 3to suorue ecrecrBeHHo: r(ol'[a pocr rroJrfl [ocraroquo 6r,rcrprrfi,
<uaruurnrrft ropEeur,) 6r,rcrpo na6npae. cropocrB, crpe6aenaa uarnurnoft
crennoft rrJraaMa He Mo)fier [BI{rarLcrI fi rlerrrpy B Br4Ae npocroft lpogoJrb-
uofi MarlrrrrFro3Byrtonoft ItoHAeHCardr{I,I (lrru nonurr), BoBHr{r{aer cHaqox
rrJrorHocrr{ r{ AaBJIeHrrfl-yAapHarr BoJIHa. Tan xax t4-xt[."*, To aro ycJro-

Btre, uHarre, oSHaqaeT, rITo yAapHafI BoJrHa BoSHIII(aeT BrrepBbre, r{ofAa
BpeMfl pocra rroJIFI, y6rrnan, cral{oBlrrcfl cpaBHr4MbrM c BpeMeHeM c)flarr{fl.
flparrn.lecxr{ ero ycJrosue rpe6yer:, uro6rr

a /dH\d: i; (liJ. te) - 0,5. (3.z16)

Bpeun t": v-f, BaBI{oI{r or [epBoHaqailbuoro paBHoBecHoro paaMepa

HoHAeucaquu n anr{tneuonofi cxopoctz 7"(0) : H"olYRprA.
Bepoarnaa BeJITIqI{Ha atoft cHopocrrr nopfl[r(a 106- lA7 cnf cen, [oeroMy

Bbrpalr{eurre (3.46) rpe6yet, vro6n

a ldH \
E; \-# ) ooo) - o'5' lo. +- o'5'to?'

Ecnn uone .F/uo pacrer or 10 go 100 zc Ba BpeMfl onoJro 2tac., qro EepeAHo
a ii.II \'- { ,! ) = 10-a u HaqarbHbrft paalrep HoH,(eHcaqfir{I{a0JIIOAaeTCfr, TO -E 
"o 

\ o, / o
ponmeu 6r,rrr

an) 0,5 ' 10e -+- 0,5.1010 c'u,.
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CneAonaterbHo, Urfl toro, uto6rr flpoqecc c]Harr4fl rrpr,r pocre BHern,ero
nolr.s 6rrn (pagpyr[]rreJrbHr,rrr)) (corponontgalca o6paaoBagrre]r ypapuoft oot-
urr) , nyrxuo, uro6rr flepBoHaqaflr,Hafl fioHAerrcaqr,{rr 6rrna Aoc'r'arorrHo [porfl-
xrennofi. Eonsuoft [epBoHaqarr,nrrfi paauep fiorrAeHcarlr{rr, Aa}rie [prr [{eA-
JIEHIIOM I{SMEHEHI,III fIOJIf , IIOSBOJI'IET IUArrrrrUOfi CTEIIHo YCHOPflTI,Cfl CO BPE-
MeHer\( Ao cxopocrefi, IIpeBocxoArrqrrx llrarHr,rrHo-BByr(oByro. PasuepH
5'108 - 5'10s c,+t, flBJrflIorcfl Itan paB xapar{repr.rbrr\,rrr paBlrepaMrr ar{rr{r}r{brx
o6nacteft Cornqa, Bar{flTr,rx <{axenaun> ra <,SnoxnynaMr,l)), Ha Mecre noroprrx
qacTo BoBHuKaroT Bclr,Iulltra. Eclra )rte HarrailbHlre pa3Mepbr ItoHAeHcaI{L{u He-
BeJrrlHr{ ,- 108 c",r,, r,r MeHbrrre), to 4n.a rroflBJreHrrfl y4apuofi BoJrHr,r r.ryntusr 6oree
6 r,r c t p br e uaMeueHrrfl rroJrf Ba Bper\{eua rropflArta t0 unu. Haupur,rep, uprn
pasMepe Hor{AeHcarlr4r{ onoJro 3.I08 cn pocr rroJrs AoJr}r{eu 6rrrs (upn ro}{ }I{e
HaqaJrbHoM rore ,- l0 ec) (dll/dt)o)-0,1 eclcev.

trllsMenenr{fl rroJrf Ba Bper\{fl onoJro 10 uun rar?r{e, ro-Br,rArrr\[ol{y, ua6rro4a-
IOTCfl ITAH ETO CJIEAVET I,I3 II31\IEPEI{I,I'I CABI,IIOB II'ITEH IIPI1 BCNbIIIINAX [3].

Tannlt o6paaonr, Mr,r Br4Ar,rM, rrro clr{arr{e nouAeucaqur{ BoBJre ueftrparruoit
Tosn[ Aair{e flprr r{eArIeHI{oM pocre Buemuero ]\rarrrrrrHoro rroJr.rr 6yger coupo-
BoEtAarbc.rl o6paaonanlrelr y4apuofi BoJIHr,r, eoJrr{ flaqaJrbHbre paaMepbr r{ouAe}r-
caqrr[ Aocrarorrr.ro BeJrr{fir,r (6o,nee 5.L08 cat). Ecllr rraqarrruarr cxopocrr, pocra
troJrfl AocrarosHo BeJrrrHa (,-. 0,1 eclcen), To clHarr.re BoBHr4naer r,{ flptr ne6ons-
ruttx paaMepax Hor-rAeHcal{rr[ (.-tOu c,u). flpanrrsecnr uopo6ur,re ycJroRr{.fi

PEAJIIISYIOTC'I, IO-BIIAIIMOMY, N 6OTTT,TUUI.ICTBE COJIIIEqII6IX BCII6IIIIEIT.

$ 4. Mequenrrsre rlpo{eccbr, cBrulaur{r,re o r{BueHeurrerr
rlorrrr rrrreH ({arteurr)

B ulamucir xpouocsepe rponoAr{xrocrr. o rreBeJrr{Ha rr cnrrHoBoe BpeN{rr
4naa?

x=-A- Molr{cr naAarb flpunrepHo i{o 10't cen. (cNr., uanpurraep, [24]),

T. e. AeJraeTcfi cpaBHrrMbrM C Xapar{Teprrrir\{ Bper{eHer\r pocTa rrarr{r{Trroro rroJrrr
I{ Aa}r{e MeHblrre ero. Ecrn orBJreqbcfl rlona or Borrpoca o BoBr{o}HHocr.u o6pa-
SoBar{r{.rl noHAeHcaql1lr,r u ner?rpauHroit o6nacrr4 cr{peu{elrHoro ]\rarHrrrr-roro rroJr.fl

rrflTeu B TaKrlX ycJroBr,rflX rr paccllorperb y]r{e o6paaonanuyrccfl r{orrAeHcarrlrrc,
HaxoAflIrtryrccfl B paBHOBeCLIll C [OCTOflHT{Lr[r BO ]lpeMeHLr ]trlcrrrHrrl\I i\rarHllTHblxr
rroJreN{, To Mbr yBr4Ar.lM, rrro }l AaJrrrueiitrell npt{ pocre SToro rroJrf ouo 6y4er
AoBoJrbr.ro 6rrcrpo rrpoHr,rrrarb B r rr y 6 r, rtoullcr.rcaur{[ (clr. $ 2) u uapa4y co
c?r(arueN{ noHAeHcar{r\r{, rtoropoe B aroxl cilyqae 6y4er ue4ler{r{bri\[ (cpanur-
reJrbHo co cflyrraeN{ $ 3) , roanlrnuer (lrnr ycr.rrlrrca) rpoqecc Alr{{ysuu rroJrfl,
BOSHr,rHlryr oMr4qecHue rrorepr{? Ba cqer noropblx no}rAer.rcaqtrn 6y4er Harpc-
Barbcrr, Paccruo:rplrnr orrflTr, rrpoqecc aBToxroAeJrr,Hoto c]riarufl c yseroNr olr[-
qecl(rlx uoTepr,, Iro B rlpel{e6penrer'run crlJraNrrr lrr.reprlr4rr (HnaaupanuoBec}roe
cnra:rue) *. Cncrelra ocrroBrrbrx ypaurreuraft (2.L) - (2,4) s aron{ cJryqae 6yger::

0 rl{z \
a, (2" + P)--u,

0H , latl _ c2 02H
0L t 0z Ans 022 '

clI(aTJ.Ifi MeHBrrrc ren.ronot"t arreprlrrr ra3a.

(4.r\

(4.2)

x Ftr.rrrcru.recriarr crrcpr]rfl
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9+P:0,Att0z
dE pdp i2

P at - pE:?'
floraraeu A.TIfl aBroMoAeJlbHoro perrtr{Nla

E:+, u : aE, H :Ho(r)fl(E).

Vpanuerrlre crJroluHocrrl (4.3) s sroM cilyqae ecrb

# * o9 : o, rrlru pa: Poao, (4'6)

Tar{ HaI{ NIaCCa M 1.lrlO:rr6a C ocHgBanuem L cnz OcTaeTCfl HellSuenuoft, rO

a(tl 1 1

M - I e{r, t)dz:o(r)ip (t, ildE: a(0)\e(8,O)dE, $'7)

[p].r.IeNr, rrrurrr6rou*ufl rlJlor,ocr"ro 

orru 

]to,le,caqur, 

o 

r,aa* t

p(t,r):0. (1r.8)

,(aree rrB ypaBHeHI{r paBHoBecr.fl B clrly (4.5) cJlegyer

p (8, ,) : -+P(H, (E) + c,(t)) : u'u;u 
(t - rl'(€)), (4.e)

ran Rari p(L,t):0, a H(L):1,.
9:rO naCaet1a rtOtA H, TO BAecb y)fie I1eJIbBf ASJII{T6 IIoJIe Ha BHem-

uee H" Ir Bl{yrpelr}ree, BMOpO}fieHHOe r1.O:1'e Hi, TaH I(aH IIOJIS I{aBHe IIpO-

Hunaer n rny6s l(oH[egcaq[rr rI ero I{sMeHeIIue raM co BpeMe[IeM orrpe4e-

JIfleTCtI, C OAuOft [Cr:OpOuSr, IIBMSHSHI{SM Ma1HI{THOIO MOMeHTa BIIerrItteIO

tr{croqurrxa, c gpyrofi - ypaBueHreM gu$Qyauu (4.2), npuseM o6a err
IrBMeHeHufl gonxurr 6rrtr' coBMecruMbr Apyr c Apyrolu (cna. nnrre)' flog-
craBrrflfl lra (4.5) Bblpalr{eulre l;rrs H s (4.2), roilytll{M

4naaz ( 01n Ho , I da\ I OzH (E) u2-;,- \--E- -f T ot ) : F-e)-Z?-: rr r, (4.r0)

T. e. 11epeMeggble paB[,eJIttIOTcn n Kr.- ecT], IIOHaBaTeJIb aBTOMOAeJIE,HOCTU

(cnr. $ 2).
I{s (4.10) trpu ycrloBr.rflx

f/(0) :0, H(L):L

n(E): *ff,
Ilaxoi(lr\r

(4.3)

(4.4)

E (4.5)

(4.11.)

(4.1,2)

ror[a nax gw Ho rrofiyqaeM ypaBuenr{e

i. oHo , 1, oa rz2 cz KZ

qnr t;at :^LTI*F=-F'

.{nn naxorxleHrlfl Ho n ct Hy}r{Ho I{MerE BTopoe ypaBHeHI'Ie, Horopoe Mr,I

ronyt11114 r.{B repMoAr{HaMI{qecHoro ypaBHeHr{fl coxpaHeHl{fl (4.4). Sauevar,
.rro p :@p-_co)'lt. T, a E -: cuT, B cI,IJIy ypaBHeHl{fl culomnocur (4.6)
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I]OJI\'IIII\

(4.r3)

(4.4.6)

pr,#*ko-c,)pT+:*,
daraH HaH A, : ; B aBroMoAeJIbHbIx ltoopAllHarax E, ,. Ilponoguuoctr'

6 : aoT'l', (4.1,4)

noororry (4.1,3) B cr{rly (4.6) 6yger

+ r, + (poooT"t') -r (cp - cu) (poaoT'/') + : *.. (4.1.5)

Bnegeu cpeAHIoIo reMtreparypy coornomenlrem (cnr. (4.7))

L
40

T (t) - fr\eoaoT dE;

0

ror[a, rrutelpupyfl (4.L5) uo f or 0 qo t, roilytlrlM

lry+ru/,!-: +. fi\roc,5 il a R.. -d

3aMetlafl, rlro T:cplcu:51s, cp-cu: RlV, rAe 'R-raeopas rrocroflH-

sas' flrotuocr' ro*a, ' 'u-l*rH'nuu c Ho 0H (E)

Zi d; , --tr- ' (4'1'7)

,O6oenaqas tcu. (4.11)l 
1

t,(K,):$t*;' ,E-_ #^ich,K,rdr, (4.18)

trofiyql{M

**# * aoT'h: qHz*a; q- #ffi. (4.1,s)

BseAer[ retrepb Beiltrqr.ruy, trpotropq[oraJlbny]o snrpotrI{rr,

,: oT'/'; (4.20)

'ror4a HerpyArro cBecrlr ypaBlreuue (4.19) m cJleAylorqeMy:

0s qu'"-at: T' G'21)

Ho r{B ypaBrreHnfl paBIIoBecIIfl (4.9) u (4.6), uocre yMHo}fieHlrlfl Ea a r
r4rrerpr{poBa}Irrfl tro I ot 0 go 1, uueeu:

R t -"zl
+,.5 pordE: f, ruT : # 5 tt - H' (ED d.E,

I,IJIII

7; attz It : 7Z 
. .\ l, tgl d.i -: paH2", l, G) - L - H' (E). e .22)

8nR I st"M d' 
" '-'

Iloatouy (4,2L) cnognrcfl n ypaBllelltrrc

*: L (4.22)
dt lpa '
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r[e
,1

I /,(E) aE,Ifi
P - Bn-Eltrn-'

C gpyroft cropoHbr, ypaBrreHrre gn{{ysur nor.a (4.1,2) a

Arrrcfl r( ypaBHerrr{rc
dln aHo r

dt as'
TAE

K? cz
I

4116o

Vpanueulra (4.23) u (4.25) 
-oclroBubre 

ypaBrieHr{fl 3aAaqu.
go6anurr Br,rpartenr{e (4.20), Horopoe B cIIrIy (4.22) 6yger

5 : P"/"dl"H'o'
Mz (4.23) u (4.25) norryrrr{M

1ds_ q I _rolnaHos1tpasprU'

s / IIoa \''
,.:(-a;oy"/ , nL

I,I JI ],I

(4.24)

cury (4.t4) cao-

(4,25)

(4.26)

H uuu Hylnro
IIMETI, BIIA

(4.27)

q: 
- 

. (4.28)pt

cBf3r, Me)nny clr(arl{eM

],I ]ro.t10N{

B CJreAyroqeM BrrAe:

floAcrasus aro Bbrpai{rerlr,e x)

IIOJIEM:

d

.ao

H
tO,ll--'- H (O\

(L.

6-2nL

s I so : @*)* : h21n-6. (4.30)

Paseucrso (4.30) raer HaM BbrpaffieHr.re o,s v. aHo, BxoArrrlr{x s (4.25),
ucpca /z

0-m
as : aosoll2*-6,

1

aHo: aoHo(0)li2'"-6.

Ilogcrannn aru BbrpaixeHr.rfl B (4,25), [oJryrrr,rM nooJre Hexoroprrx upeo6pa-
.gonannfi BaBr4cr{Mocrb troJrtr or BpeNreHrr:

. 2m-6

,: {t * [," 1 @ * q#H Q,lu ,

104

, 2Tn-5.t: tt'"' ". (4.29)

n (4,28), uaftAeu cBrBB Melfigy aurponr.reri r,r

TN

(1r.31)



:rIe

a : +. 9.32)' 4oso

flogcrannnr a (4,32) BErpameHus ArIfl r n p (4.26), (4.24) I{ BaMeqafl, qro

To: aoH'" 101,
trouytlsv \Irt{ Q Bbrpa}HeHr.re

n-6-nt l(?cz 
-6-m 

K?
Y - 2,,, - 5 4no (O) oB 2m - 5 ,i,,rn

t4 \lrft BaBl{crrMoc'fll rroJlff oT BpeMeHr{ Bbrpa}r(eHlIe

zna-6

n: I t+ 5 '', K? -:-l-.I znl - b '"*r" J

Hafi4eu Bbrpa)fieHr{e l(Jrrr
ut: q I pr.

flopctannan cro4a Q, p lr r rB (1r.19), (4.24) v (4.26) coorBercrBer{Ho,
trOltyt11114

nX.:2
{ r: lix 1(1[ d[

(4.35)

shz K1{ (1 - 11, (E)) dE
(,

Ilpor,rsnegn rrHrerpr,rpoBaurre, [ocJre Hefioropr,rx upeo6paaonaHufi usyry.vvl4

m:Z---2rt!!4^. ^ :-. (4.36)2K1ch2l(1- sh 2K1

Ecnlr renepb, r(ax r{ pauce B S 2, ur,l 6ygerrr cqtr{Tarb, qro BHemrree rroJle

B nepBoM npn6nurxerurrr pacrer nunefiso.co BpeMeHeM, T. e.

(4.33)

(4.34)

(1r.37)Ho:Ho(O)+ (*) ot 
r,tilLt h:L+o+,

ro n (4.34) uor(aBareJrr, AoJrlfleH 6rrrr parer egrrrrrrqe, orxyAa

m: "1r. (4.38)

flopcrauzo ctolja ru ua (4.36), rroJryrrr{M cJreAyroqee ypaBueurre trJrfl rloxa-
BareJrrr aBToMoAeJrbuocrw K;

ZK, I sh2Kr: $ tzxrch2Kl- sh2Kr);

upu6nlrxtenuoc perucurre aroro ypaBlreHr{fl /{aer

Kr=0,9 - 1. (4.39)

'faxurvr o6paao,r,r, uprr aBroMoAeJIbr{oM c?narrrrl Brrelrnee rroJre AoJrHrHo
Irapacrarb rro clorrcHl{oMy Bano}ry, r,r o6paruo, ecJlr{ oHo Hapacraer Jrrr-

neliuo, To rloxa:rarcJrr, aBToMoAeJrsuoclrn Kr=L. flpm raxou pocre rrorrfl
aaBr4cr Nrocrr (4.37) corJracHo (4.33) [or]HHa 6r,rrb

H*(r) = t:,(o) (t + x? -i-) =f1.(0) (t 1 --1-) . g.4o)*"\ i ''3,,,,,,/ *"\ ' 13,,*n ) '
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B orou cilyqae cyuecrBelrurrft pocr uonn 6y4er Ba BpeMfi t=ti^rro. Ocnos-
Er,rMr{ rrapaMerpaMr.r perneHl,rfl srirsrcrcs Ho(O), l.u* u m. flta peaJrr{Ba-

qrrr{ aBroMoAeJrbuoro petneur.rfl ueo6xogruo BrrrroJrrreH]re Her(oropEIx Ha-
qairr,Hbrx ycroslrfi, TaH HaH Bce HaqarbHrre Buaqeur,rfl Bbrpalr(alorcg qepea

arr{ rpu napaMerpa. flouulro il[neftuoro pocra fioJrff co BpeMe]reM, rpe-
6yrcuqero Br,rrroJrHeurrR yclonrafi (4.38), (4.39), AoJrlnuo rar(Ere BbrrroJrllrrrbcrr

VCJIOBI,IE

I{? ldH \_^_l_.H"(0\-t 4r

'3*r, 
--u\", - \ dt lo'

vtJrll

' .o 1 (dlrx
cr : r8n,n E;@\; ),- t{i =1.

IIo noprg,ny BeJruiruubrct' -t}^r, Itrrn (cp. S 2), ran ilro ycJroBr{e

HOrO aBrOMOAeJrr,HOrO Clfiarlrs [prr pocre BHeml{ero ronn tpe6yet,
BpeMfl pocra [oJrr 6rrro-l!*,ro, rge tcu. (4.33)]

.o 4ns ($ af;
?cHItH 

- c2

tr4na.re roBollfl, ua.rarr,Hrrfi paaMep I-toHAeHcaqlrr{, ec rpoBoAl{Mocrb r{ pocr
BHertrHero uonr (unren) AormHrr yAoBJrerBopflrb ycJIoBI{Io

Y+i 
"rr(*),: 

Kt:l (4.43)

3ua.renus o B {roroc{epe, rAe upeo6ragae'r ueih'pansusrfi Bo[opo[,
B r{}rrepBaJre reMileparyp ot 5000 uo t0 000" lroxuo cql,lrarb He saBr{cflrllrMtr

or rrJrorlrocrrr rr trpI{Meprro paBlrblMr.r 1"018 cen-L 1241. 3ro Aaer cltuuoBoe

BpeMfl rropflA$a 108 cex. gnr ar=L08 c,tn. Ecrn sasrb NIeAJreIrEo paaBrr-

Barollr4ecfl rrrrua, ro rloJre pacrer, cxalr(eM, ot 300 Ao 3000 ac Ba Bpelr.fr

tropnrlta t0 uuerl. Oto Aacr ;r(*).:10-' 
rr Berrrrl4Hy a'=\03,

.rro s 103 paa 6onr,me, .reu rpe6yercfl ycJIoBI,IeM (4.4L), Irprr IIaqaJrLHoM

pasMepe l{oHAeHcaquu ao: L08 c,w. fins BT,ITIoJIHeHI{a ycJIoBr{FI Hy}ItHo,
.rro6rr r.ra.rarr,Hbrft pa3Mep 6urr n 70s/2:30 paa i\{eHblrre, T. e. ao=L01 cn
wfii rrecnoJllno Mellbrrle. Otor pa3llep rrpaHTur{ecItu coBfraAaeT
c xapanrepgblM paBMepoNI (-1.00 ttat) aIep aMI{cctr{r{, Boarrrrfialoqr{x

s {oroc{epe r4 nol{a3brBaroulux xapamrepubre cfier{rpaJlrssre oco6elruocrrl,
paccMorper{Hr,Ie B tt0l (nupa Tounoii crpyltrypbr rpaxeron).

Cxarne rprl MeAJIeHHoM pocre IIoJrr corJractno (4.24) (m:"lr)

(4.41)

MEAJIEII-
.rro6sr

(4.42)

3a BPeMfI -tcurrn=I}E Cen

(4.20) u (4.30) reMrleparypa
(+:2) 6Yner ac'e"o

nprr aToM II3MeHflelCfr

T lTo:
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r. e. BBrpacrer rrpr.rMeplro B 3 pa3a, rr ecJrrr oHa 6r,rila floprrA]iia 7000o, ro
6yger ilopr4xa 20 000' B qeurpaJrsnoit .rac.ru nofl[eucaqflu (aatre'ruu, .1.16

npl{ paccMorpeHr{rr rlpouecca Mbr vqilI{ yBernqeH[e flpoBo[r{Mocrrr c reMrre-
parypofi). fhoruocrr,, orreBr{Auo, yBeJrrdqurcfl HaH #-1, ,r:. e. rpr{}repHo
n 2 paaa.

Ecnu n {oroc([epe rrpoBo4rrMoc'r'b qeflrrr{oM orrpeAerrrercr{ seiln.{usoi,t
o = 1013 (uoulraaqlrr nuurorrnaa), ro B Hr.rinreft xpouoclfepe oua 6yger
BaBr,rcerr, or HanpaBJreHrrfl rroJrff, ur !,Ilrrgu{SyaulIr]oJrfl B HarpaBJrerrr{rr, nep-
nerrAr{nyJrflprroM nepBoHaqars[oMy BHemHeMy [oJrro, oHa Mo]r{er cIrJrL,Eo
yMeHbrxr.rrbcn 6rarogapr Bsar.rMoAeitcrsulo BJrer{rpoHon rr trporonoB c nefi-
rpaJrbHbrMr{ aroMaMr,r. (B oepxuefr xponocrfepe, rAC rro]rrr3aqr{fi oqeHrl
ctr{JrbHa, uponoguMocrb craHoBrrrcfl orrflTr, oqeHr, 6onr,mofi, rropngma 101a.)

SAecr ilpoBoArrMocrb notrepeH rroJrf MoxrHo npunnrr [24]

- 
6ll

v1 - 162+772 r

.l + n2r_

T ecJruI cTerreHb l{oHrr3a[rrr{ r: L0-2, H :1,00 ec, To Irpr rilorHocTu
qacrr{u n-1,018 [p]r a1:1.0-a, o11 =100 rr MelJreHHoM pocre

It dI-Ia\lorr [fr ; )r:7'0-5, d': t npu ao:1"08, r. e. BoBilIoxie]r ue4teuurrft

HarpeB HouAeHcarllru c paaMepolr 1.08 cn rpu pocre rrotrrfl Ba HecnoJrblto
cyrolt. Ecnu na.IaJrbHafl rlJrorHocrE, Korr[eIlcaqr4rr ]reHr,[re II cocTaBJrEeT

npr,rMepuo L012 cM-?, ro eror paaMep yreruquBaercrr Ao 1,0e cu. Bosr\,roxr-
Ho, rrro AJrr{reJrbuoe cyqecrBoBaHrre Bo[opogubrx {loHxyron cBflBano c
TaHr{M rrpoqeccoM, rrx paaMep B cpeArrel{ rroprrAila 7.0e c,u,, a rJrorrrocrb
rracrr,Iq, Bepofrrlro, ne 60ree '1012 c.l0-3.

Sauetrau, qro paBorpeB HoHAeHcaqutr LrB-Ba Alr(oyJreBr,rx lrorepr,, IlatrpllMep,
c 10 000 go 30 000' flprrBoAr{r r( croJrr, cr.rJrbroMy yBeilrqeHr,rro rrourraaqtrtr Bo-

[,opoAa (ue uenee qeM B ,- 105 paa), uro BeJrrrqrlrra or trpafiTuqecntr orr.ETrr

cpaBrrr{Baerctr c 6,: t01B n ganruefimufi npoqecc 4u{r$yaulr rroJrfl crarro-
Blrrcfl oqeHl Me[JreHr{brM, ne a{Sexrr{Brrbrx[ Arn o6r,ncneurrfl Bcrlbrmert, HaK
Ero rrpegfloJraraerc.n s 1241.

!,o cnx flop Mr,r cqr{TaJrr4, qrro r( MoMeHTy , : 0, Hor4a lroile Eacr4uaer pac-
Tr{, r{r\{eJlacb y}}(e cfroprurposaBmaflcfl soale nefttpalr,uofi ToqHr HoHAerrca-
qux. OuenuAEo, sro pnx o6oncueHr{fl ee Soprrrupouaurrrr HeJrbarr flprrBJrenarb
MeAJIeHHLTe flpoqeccbr, rtor4a tH ) t"rrrrrr, TaH Kar( B aroM cilyqae unaarrla 6y-
AeT CHOpee paCCaCLIBaTLC.fl, seM fiOHAeIIC?tpoBaTLCrl, II eCJItr Cuaqaila U O6naCTr,r

Melr{Ay ufTHoM n uefi:rpansnofi roqnoft rrJraslra 6r,lta oguopogua (uro, ecre-
0TBeHHO, Hy)r{HO rrpeArroJrarars), ro oua 6yi1er ocTaBaT},cfl oAnopo4nofi. I{o
Tal(a.fl cIITyaIIItr{ BOsN{O?rtHa B OCHOBaITI4I{ Xpor\rocsepbl , IAe l"n,,r, Mailo II IIy-
;xen 6rrn 6r,r neupau4ouogo6uo 6r,rcrpuft pocr noJrrr 4nn o6paaoBarrurl nouAen-
caqurl; Ho ecJlr{ 6r,r on Aa}fle peaJrl{BoBa,Itcfl, To rrpoUecc rre ur{eJt 6rl xapanrepa
lreIIJreHHor-o IIporleoca.

Paccuotpltl{ crlryaIrrIIo, r(orna }ra flor]epxHocrr; Br,rxol{rrr 6luornpurre
rpynrrbr - ABa rroJrr rr{ra guro;refi a lr D (Sur. 6).

Ecnu ope4a r paitoue arr{x rpyrrrr o4rropoAnan rd ]raJrorlJrorrrarr, TaH qro
H2/8n) nkT teage,HpoMe oxpecruocreft neftrpatrsoft o6nacr[, ro n o6racru
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6onruroft npoBoArrl[octu (o : oc) cunourre JIr{HI{II uonr 6ygyt <clpe6atr,>,

TOJrHarrr, rrJrasxry n nelitpanr,r'ryro o6nacrr fuI co cnopocrllo flopflAfta xapaK-

repuoft cnopocrr{ Anr,{neua Vt : HTlf ht,o", r(oropafl n xporuoc{epe n6rn-
Br4 rrflrerr rrollteT AocTI4r'aTL l08 c"tt,/cerc. Bper'rR, norpe6noe ua o6paaonauue

ynJrorHeHrrfl,6yper-arlv,r,rge&1 - paccro.aHlrelrelr{AyrIfTIraIvII{ (,.--L)'u c.n),

T. e. t{o}r{eT AoCTr{raTI) Hecr(oJrbnrrx l\{r[rryT. Sror upoqecc 6;rger flpoAoJl]narbctl

Ao rex rrop, [ona He ocra]IoBrrrcfl pocr rro,Rn H" rr AaBJIeHTIe raaa B HorrAeHca-

qr,rr,r r{e cpaBHflercr c BI{aqeHI{ew Hll\n Ha }Ier{oropoNl paccroflHulr ao ot uefi-

Our. 6. O6paaouanlre neiiT'parr,noli o6racri t't

I(OHAelIcaqI'III [pII BIaIIIOCO fpyIIII I1flTefl

Tp&JlrrHoft Toq1rtrr, T. e. rrona He tsoBHIrItHer cocrofl]rne, 6tnaHoe n patsIloBec-

HOI\[y, c rrenoTopr,rN[ paClpe/{eJIeEIIeI[ IIJIOTIIOCTI{ B}IyTpII O6naCtn Ao. ECnW

rroJle orrflTb r{aqrrHaer pacrr,r (aa cuer yBelruqeHufl nam AI{rIoJrbHoro r!IoN{e}IT&,

Tan r,r rrJrorr\aArr uarua) r{ nol{Aeucaqun o6paaoBaJracb s o6ilacTfl nepxueii
xporuoc{eprr }rJrrr B {oroc{epe, To IIpII AOcTaToIIHo 6rrctpou poore IIoJLTI, I{e

ilpoHrrr(amulero BrryTpb l(orrAelrcaqrrr4, Ilpoqecc MoifieT IIpr{BecTr{ n BcrIbrIIrHe

($ 3) . B o6nactlr xte uuaxoit rpoBo[I{r{ocrra (ocuonaure xpoMoc$epn) 4anl-
uefturnft pocr rroJrfl rrpr{BoArrr n MeAJre}IuoI\{y I,{ cpaBurlreJlbHo ne6onr,ruouy

clr{aTr{ro n paSorpeBy noHAelrcaqrr[,
Illccre4onaur{fl r{ax paAuouaJryseglr.fl CoJrlrqa, ran u ynrtpa$r,toJreroBoro

crrexTpa Coluqa IraA anTr{Bur,r}rrr o6JlacrflI\rrr olpeAeJIeHHo ynasurBalor Ha 06-

paBoBaHI{e B rII{x HaIperLIx ItoHAeHCaqIlfi - o6nacteft C 1r6Bllutenuoft ulor-
HocTbrc II TeMneparypofi, aaunMalolql[x ]II{orAa /{oBSJIL1rO 6OnrmOft o5r,enr.

Anpc,'rr, tC6t r.
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Ar{AAEM14fl r{AyH CCCP
IT3 3 E CTMfl HP I,IM CH O T A CT P O O ]4 3I4tI E C}t O T O E CEP B AT OPldl1l

Tou XXVII, tg62 r.

lBIIlItEIrflE IflTEH, CBflSAHHOE CO BCtrbIrrIHAnrU HA COJIHIIE,
I4 ROBMOIItII6IIA XAPAHTEP BbIXO[z\ SHEPII,4tr4

IIt3 OEIACTII BCTIbIItrE}I

C. fr. Iomctetota

flo cnuuHalr Conrqa, troJryqefiHr,rM B r4rrrerpaJrr,EoM cBere Bo BpeME BcrrErmen, na6nro-
AaeMbrx B JII{Er{rr Ho ra AQP-2 u ECT c l2-uerporsrlr lforycon, ycraHoBJlerro, qro:

1) c noaulrnnoBerrr{eM rr paBBr{Tr.reM BctrBrrtren na6rrogaercx cMeqerr.re coJrrleqrrlrx trETerr
tro uanpaBJrerruro R ySJraM BctrbrmeR;

2) uauano paBBr{Tr.rfi BcIrblrrrex r4 Haqailo ABr,r)r{eErrfi trETerr coBtra4aror c roquocTrlo Ao

;[5 rrnuu.;

3) Aalrxreuue trflTerr flpoAoJr?fiaercrr B TeqeElre 2-3 ,sac, [ocJre onourlau]rx Bctrrrmert
B nyqax Ho r r.rMeer, no ncefi Beporrrrrocru, rryJrrca{rrourro-flocryflareJrrurrfi xaparitep;
aMrrJlr{?yAa uynrcaqrrli pacrer c 6a;rnon Borrbrmnr{.

floraaaro, uro:
1) aa c.rer rrpeBpaqenlrfl lrarsitrnoii aueprrrrr Bo Brryrpeurrroro aueprrrro raBa o6beM

yMelrrrmaeTca lra MaJryro Beulrqllry rlo cpaBHeHI{ro c ua6nro4aeuoft;
2) cpepunx Befilrsuua na6,nro4ae,r,r,rx cuerqenuli uomer 6lrtr o6urcuera Br,rxoAoM ouep-

ruu (n BuAe Kocr,rr,rqecnux nyueft, rrJlaailrrr r,r Marrrr.rruoro ro.rx) uB o6rracrlt Bcrrbrmrrr;
3) npn yqere [4] cAeJraHBbrBoA, qro Bo BpeMfi BcrrBrmnr, na6,rrogaertoiin nuuur H*,

oclloBHyro qacTb ElreprfiI{ yHocrrT fiocMflqecHue fiyqu;
4) uocne yracar.rfifi Bcrrrrmmr{ B ilysax Ho u go nour{a ABr{}fieuuft [greR grreprrrfi, yuo-

cl{Matr <xonognoft> ruraauoft 14 MarEr,rrIrBrM troJIeM, [o-BI4ALtMoMy, npeo6,ra4aer ra4
aueprr.refi RocMlrsecxrlx nyueii, BblxoAflrrllrx B aro BpeMfi;

5) nonlraaqr'roHrrbre rrorepr{ EocMr.rqecar.rx ryuefi 4ocraroqEBr nlrrr orreprerr,rqecroro
o6rncreurn ua6rrogaeuoro r,raryqeflul Bcrr];Imefi n Ho u B Apyrrrx ctremTpaJrr,Erirx JrI{HnEx,

THtr MOTION OF SPOTS CONNECTED \,YITH SOLAR FLARES AND TI]E POSSIBLE
CFIARACTEII OI' ENERGY EXIT FROi\{ FLARE REGIONS, by ,9. 1. Gopasyulc.-
Photographs of tl-re sun in integral light have been obLained during flares observed in Ho
Iine with the ArDP-2 and the solar tower telescope, the focus being equal [o 12 mel,ers.
It is found that,:

t) with Lhe appearance and development of flares a shift, of the sunspoLs is observed
in the direction to the flare knots;

2) the commenecemenL of flare developmenb and that of spol, motion coincide wiLh
a precision of f 5 minutes;

3) the spot moLion conl,inues for 2-3 hours afLer [he l,errnination of the flare in Ho and
is probably of a pulsational-translational character, The amplitude of pulsation increa-
ses wil,h the importance of the flare, It is shown that:

t) the volume decreases, due to the conversion of magnel,ic energy to the inten-ral
energy of [he gas, by a small fraction in comparison to that observed;

2) the mean values of the observed shifLs can be explained by the exit of energy
(in the form of cosmic rays, plasma and magnetic field) from the flare region;

3) l,aking int,o accounL [4] it is concluded that during a flare observed in Ho line, the
main fraction of energy is carried away by cosmic rays;

4) after fhe l.ermination of the flare in Ho and til] the end of the spot motion, the energy
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carried away by (cold)) plasma and the magnetic field apparently predominates over
the energy of cosmic rays emitted at this same [ime;

5) ionization losses of cosmic rays are suf{icient for an energ elical explanation of l,he
obscrved flare emission in IJo and other spectral lines,

B [1] ualur [oftaaaHo, qro (xoJu!rbr)) ]rarHr{Tnoro froJrfr r{ rrflTrra B arrrrrBuoft
o6[acrr{ Ha CoJrr{qe cMelqarorc.s Bo Bper\rf Bcrrbrrnen. BeilrasuHa raxr{x clreu1e-

Hrlfi paBil[sua r{ HepeAHo Aocrnraer 2.10e c,u. }tpolre roro, Taru,re ABr[ffieHtrfi
EatrpaBJreHr,r, Han [paBuJro? B cTopoHy ySJroB Bcrrbrmnrr. 3ua peaynrrarr,r
rlpeAcraBn.sloT o6rlyrc fiapTr.rHy ABrufieHr{f MarHr{Trrbrx (xoJrMoB) r4 trflTerr B

aHTr4BHOfi O6laCrr,r BO BpeMfi B0llbrrtrKu.
Saurcr Marul{Trrr,rx uoJreft aHTtrBrroft o6racrn AJrrrrcfl or(oJro rraca, troaroMy

tro KapTaM MarEr4THOrO rroJr.E EeJrbBfl rrpeAcTaBrrTb AeraJrbnrrfi xapanTep ABrr-
x{eHrr.fi.

Idenr, uacroflrqeft pa6otr,r - trByqeur.re [Bu]neHrrfl rlrrren aHrusrofi o6-
JIacrr4. ,[,rn aroro IIpoBo[r.rJlocb crrcreMarr{rrecHoe {ororpa+npoBarrr.re Conuqa
B rrrrrerpaJlbHoM cBere, Ha xpoMoc{epno-{orocfrepuoru reJrecnorre ACDP-2,

a ranine Ha EaileHHoM coilHeqHoM reJrecxorre (BCT) c 12-nerponr,rru fronycou.
flporpauua crrcreMarr{qecnoro {otorpa$upoBaur4fl rrpeArroJraraJra B cryqae
cuonofinoro Cornqa clleMxy qepeB Ha[{Ar,re flofiuaca, a flpr{ rroflBJleur4r.r Bcnbrrrr-

Hu - qepeB 2-L0 rfrrn.; c ranofr ?fie cnopocrr,ro cr,eMna [poAoJr]KaJracb B Te-
ttenrre 2-3 .rac. flocJre onouqaur{.rr Bcrrrrrtr]Rrr (grn ncurrmnu 6arna 2 *
30.VIII 1960 r. ueprrrft cHr{Mon cAeJraH rrepe[ rcflnrmr<xt, a lIaqaro cepufl
trocJre[yloqrrx - flocJle Mancnr{yMa ee flpnocrr{ B Ho. Hapngy c Drr{M Be-

Jlacb ltrrtHocr,eMHa BcTIr,r[rHIr B ilyqax H,_ ua HI-t unu A@P-2. flo raxoft
trporpaMil{e 6r,rn uo;nyuerr MarcprraJr Airtr ceN{rr Bcrrbrmex paailr{qHr,rx 6annon (ot
1 ao 2{).

34ecr' llrbr rrprrBoAulr o6pa6outy Marepr{aJla roJrbno rpex Bcrrbrrnen, noro-
pr,re 6urm,r pacrroJrolnelrbr Ira ranoN{ paccrofr{rr[ or rlerrrpaJlbuoro MeprrAr.raua

Conuqa, r4e a$Senr Bpauleurrr rr npr{BrlBua conueqnoft rroBepxHocrr,r He cr(a-
BbrBaJrr.rcb ua ua6nroqaeN,rErx cMeulenr{flx rr.flTer{ Ba BpeMfl ua6nro4enufi nopx4xa
3-5 qac. I( slrrt orlrocrrrcfl Bcrrbrmxrr 6arna 1,5 16.VIII 1960 r.,6alna 2*
30.VIII 1960 r. u 6anna t 30.VIII 1960 r.

flpu o6pa6orxe yBeJlrrqeHr{r,re raso6parxerurfl rpyrrrrbr ooJrflequr,rx rrfreH
rIocJIeAoBareJrbHo cpaBrrr{BaJlrrcb c Baprrconxofi, uonysennoi.t lrepeA scnbrtrrnofi.
Couocrasileur{e [poBoAr{Jrocb ran, uro6r,r 6onruue rr.flTrra coBrraAaJrr{ Hauryq-
uru o6paaoru (npu colocraBJrelrrrra cpaay BrtAHo, qto 6onr,ruue [trrlra Merrbrue

Bcero crlIerqarorcR), r{ Bare}I orMeqaJrr{cb rlocJregoBareJrr,Hbre troJrox(errrl.rr oc-
TaJILHbIX IIfITOII OTHOCI/IT0JIbIIO I{X [epBOHaTIaJILEOIO IIOJIO]I{OHUfl .

flpu orcytcrBrrlr Bcrlbrrtren crletr{eHrre trflTeE orr{ocrrreJrbrro ltx flepBouaqailb-
Horo rloJroE(erura ue6ontruoe (4o 4"). Bo BpeM.rr paaBr{Trrfi Bcrrbrrnex cMerrreHrre

rIflTeH - HalpaBJIeHHoe Ir Aocrr{raer 6orr,mnx anaqeuuft. Cueulenua rrflTerr,
cBflBauHr,rx co BcrrbrrrrnaMra, B BaBtrclrMocrr4 or BpelreHtr nprrBeAeubl ua {lrr. 1-3.
B KasecrBe rlpl{rlepa B r(aTriAoM cryqae rarlre BaBldclrMocrr{ Aar{br ro.Trbno

AJr.fl oArroro rr.ETHa, TaH r(aft AJrfl Apyrr4x rrrrrerr onrr coBeprnenro nogo6ur,r. Ha
arux rpa{nnax or},reqenbr Hasailo 11 n noneq ,I{ ncur,rrunu lro MocnoBcnoMy
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(Dur. 1. .[arxerlre firrrrra, cBrraaHrroe co Bcrrr,ru]Rofi'6anra 1,5.
16.VIII 1960 r. I{aqano Bcrrhrrrxr.r- 14h 18m, ftouerr- 15h 02m

BpeNrer{rr. trlla {ur. t lt 3, AJIfl Koropblx cT,orrfia rrflreH rroilyqeHa c caMoto lrar
qaila paSBlrTr{fl BcrrblrrrH[, Ha6ilroAaerroii B ilyqax Hr, MbI BI{AlrNr, qTo HaqaJro

ABr{}r(eHrrfl rIfiTeH I{ HaqaJIO paSBr{TII.n BorrbrmHrlt c TorrHocTbro Ao + 5m CoBIIa-

Aaror. ST0T peByJIr,TaT rroATBepffi[aercfl lI ocTair],Hr,rM MaTepr{aJIoM.

Crur. 2. fiwrrxenue trfirga, cBsaarrroe co Bcur,ril]Koft 6awra2t' 30.VIII
1960 r. [Havaro -1"2h25m, 

noHel{- 13h 55m

Hpoue roro, r{B {nr. 1-3 Br{Arro, rrro rrpoqecc cMerqeHrrtr fl.sreH r{Aer }Ie

TOJrbr(o Bo BpeN[fl Bctrbrrrrnu, Ha6rroAaeN,rofr n Ho, r1o Tart]ne [poAoJr]HaeTc.E B

TeqeHr4e rlecKoJlbltr{x qacoB IIocJre ee oRoHqalll{.fl,
Hapagy c arr{t\[ orlrerr{r\r BoJrur.rcrbrr"r xapaftTep KplrBr,rx, noropr,Ifr rlar{ [peA-

cTaBJrfleTcE peaJrr,Hr,rx.r; ar,rrrJrr{TyAa aTr{x BoJrrr pacTeT c 6an,lrolr BclbIIrIKr{.

,fl,eirctorarerbno, Kpr{]lbre Sur. 2 r 3 nonyueHbr sa ocHoBar-II{I{ oAIrL{x Lr rex rrte

Sororenlrorpanmr (arruoc{epur,re ycJroBrrfl oAr{HaHoBEr). B ro BpeNIE ItaH paa-

6poc rouex Ha fipr,rBoiii AJrfl Bcrrbrrrrnrr 6aJrJra I (Slrr. 3) noutu orcyrcrByer,
AJIfl Bcrlbrrrrxu 6a[ra 2f ({ur. 2) paa6poc AoBoJrbrro cyqecrBeaHrrfi. !,atee
rraHecerrHr,re ua rpa{lrn Hpr{Bbre cnreqeHrrfl AJI.TI Bcex rIflTefl ({ur'. 1+), c]lfl3alr-
r{brx co BcrrDrrrrnoft 6anna 2+ (30.VIII 1960 r.) uonaarruaror, rlro soilHrrctufi
xapar(Tep Bcex npr{Br,rx [pr{r\{epuo cr,rHxpoHr{r,rfi. f[rx rrpoBepr(rl aroro {altra 6bI-

JrI{ IIpoBeAeHbI HeBaBr{cr{Mr,re r{orrTpoJrr;r{r,re u3}!reperr[rr *, rtonoprle I0ATBepALrJI]I

floJryqeHHblft peaynr,tar. Ifa Sur. 5 flpr,IBoAflTc.fl nplr]lble, ocpeAHer{Hlre IIo
BCeM rlfrTrraru. tr4a cfiaSaHHoro Br,rreHaer, qro Ilpoqecc cl{euleHr{f IIflTeIr B

* Antop 6rarogaperr T. T. L{auy Ba npoBeAelrr e I{oIITpoJIb}IbIx tlauepettlui.
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(Irlrr. 3. .(rtrmeltne rIflTlIa, cBEBitlrfioe co BcnHlt.tltot:r 6a.rr.la 1
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flJrocltocrrr Ar4crta Hocr{T, BepoflTrro, rryJr]rcaUr4oHHo-rlocryrlarerbHI{fi xapaHTept

HOTOpr,rft coxpar-IfleTorr D TeqeHIre B0ero [Bl{}r(eHr{fl.

(Drtr. 1r' f.{urnerl,ro .rrrrrorr, cRrr:}arrloo co lcrrunurroii 6ar.la 2 r ij0. \,'ttI ig60 r.

Itan o:rlreqaJrocb rJ [1], upo,lecc c6fllr]HeHlrfl rrflTerr Bo BpeNrrr Bctrr,rrlr{u trpo-
llcxoAr{T? BepotlTlro, Ba crler rrpeBparu,eHr.rfl MarHr{Trloft eneprlrlr ts DHeprrlrc ra3a
II IIOTOI{A ETIEPNIII4, RTJXOA'III\EIO I{B O6JIACTII BCIIbIIIIHI,T,,BEflN BA OC}IOBY STII

1qh00' z0 /5h00- z0 z0 40t
(l)rlr' 5' I{pI'tnr,ro, ocpel{}refiHr,rerro Bcer,r rrflrrrarr (7 rrmcrr) Ii'1fl Bcrrr,rirmrr 6anla 2+ B0.VIII
1t)60 r' Bncpxy - HprrBa[ aBropa, Blrrray- T. T. ]1urro; o"o opArrrra,,' ,porr3BoJrrrrrarr

[peArroJlo]neHr,rrr tr yyr.lTr{Bafi cpeAul.rii xoA r{pr,lBbrx, Aarolq}rx c6nr.rtxeur.ro rrg_
TeH, IIpOBeAel[ paoqeTbI, I{oTop];Ie IIoBBoJIflT BbITICHI,ITL IIJIIIaIII.Te upeBllatrIeglrf
X'IATHIITIIOfi SHEPII,III B AIIEPTIIrc rASA II R],IXOAA SHEPIIIII I{A XAPAHTEP ABtr}ITEHI,I'Irlrrrelr. Italrtgr,rit r{B er?rx arf{enron 6y4er paccrrrorperr R orAeJrbrrocrpr.
8 IIr;t. I{DrnMcHoii o6cctrtrirr,., r. XXVII 
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$ 1. tlpenpaqenlre lrarHu'rnol'i oHeprI4I,I
BO BHyrpeHHroro aHeprr,rro raSa

Boasueu rrpoBoArrqym cpepy c N{arHrrrHr,nr rIoJIerI. Paccuorpnrt rrexoropr,ril
r,raoJrrrpoBarrurrii o6r,eu Q, noroprui HaxoAr{rctr B paBHoBecI'IIr c oltpy}fiarou1efi

6earpauuunoft cpe4oft. ,fi,ouycrlrrr,r, qro B Mor{eHT BpeMeIrrI t > 0 Haql{Ilaercfl
npoqecc flpeBpaxleHrrr Ma]rurrrHoli eueprr.ur Bo Blryrpe]rHlolo aHeprtr{ro raaa,
rrplr arolr Brirxog aHeprr{rl na o6r,eua orcyrcrByer. B atou crryqae o6terr 6yger
clr{r{Marbc.fl Br{errrurrrlr AaBJreHr{eM It]. r{ro6rr BLI.flcHI4Tb cltopocrr, }I BeJrr{qrrrry

clr{arrrfi raHoft r{BoJrr.rpoBaHnofi cractelr},I, BocrIoJIbByeMcfl BaHoIroM coxpaHe-
rrrrr aueprrrtr \Jtt flpoBo4flqeft cpeg,rr c Mar]rrrrur,rM rIoJIeM 5ea yuera RflBnocrrr

r{ rerrJronponoqnoctu [21.
Eygervr cquraTb, qro ABulHeHlIe cpeAlr, gu{{yaua }IarHlrrnoro rIoJIrr rr ron

tscroAy leprreHArlnyJlrlpur]r N{arHLITHoMy rIoJIro, B eroru cilyqae cornacno [31

4ra{{yauounrrir uneu, axo;1nu1ufi B ypaBHer{ue BanoHa coxpaHeHI4fl o}Ieprrru,
H2

cBoAr4TC.fl n Br,rAy ii D, rge II - Halpfl)IteHuocrb NIarI{I4rHoro rroJlr, a

D - cxopocrl cl(oJrt,)flerrl{fl cr4JroBr,rx lunufi orHocr{TeJlbHo cpeAlr. Bne;1eu

o6oanaqenue D : gV (y - uexotopaa {yurqrr.fl rlpoBoArrl\Iocrrr, Y - cno-
pocrb cpeAbr). Ecnu ?l :0, To cr(opocrb cnoJlt,lr{eur,I.fl cllJloBbrx m,rnnft orno-
clrreJlbHo cpeAbr paBr{a rryJlro. 3ro oguasaer rIoJIIryrc (BMopo}r{eHuoctr,>. Ecnu
t$e A : 1, ro cHopocrb cI{oJIb}neHI{.fi cr{JloBr,rx ,nunraii orHoclrreJlr,Ho cpeAr,r

paBrra cxopocrlr ABr{}r{eHrrfl cpeA},r. Srot clyuafi coo:rserctByer rrpaxrrrsecmr,r

oTCyTCTBrlrO (B]\{OpOETeHHOCTT{D. B Aanr,nefimelvl I\{bI yBr{Ar{M (3) , uro npvry : I
BJrr{fEI4e Marrlr{rHoro rroJl.rr He rlrpaeT uuHaxoft poJlr4, T. e. rIoJIHoe AaBJreHrre
paBuo roJrbno raaoBoMy. V.rnrbreafl rlpeAbrAylrlrle trpeArloJlo]r{eH}Ifl, upeue6pe-
TAfl IIJIOTIIOCTI,IO fiIIHETTI'IECXOf,,I AHEPII4I4 I{ OCPEAI{fl,ft IIO IIPOCTPAHCTBY NOJI-

HyIO BrryTpeHrrrop aHeprl4ro, sarrrrcblBaeM SaHoH coxpaHeHrra eHeprrrl,I B BI,IAe

rlepBolo Hasafl a Tepr\{oArlHaM}IItI4:
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BlryrpeHHflfl aneprua o6'neua Q, A- pa6ora, rpor{3Rc-

AeIIHafl BIreirHr4IMrr cI{JraMLr uaA o6'reuoN,I, rpLIqeN,I

u:("+#)a,
I 

- 
rrJroTr{ocTr, Il}IyTpeI{}IeIr Slreprllll laSa I'r

SHeprr{r4.

Tan xan npoqecc cifiarr{fl nporrcxoArltr rIpI{ rlocroflrluoM iloJrHor{ AaBJIe-

rruu, to

I12

8r[

( j )

(2)

-rrJrorHocrr lraruutuofi

#o-il]Qn, (3)

" rl2
rae Po; P" *E (t-y)-nornoe AaBJIeHIIe, P"-raaoroe. AaBJIeHlIe,

(L 
- il.,H2 l8n-MarHI,IrIroe [aBJIeHrre. PaAu rlpocrotbl. rrpr'IMer'l y: const.

I{a;ttgar rI3 cocraB.rlflIoulrrx AaBJlerrnfl Br{yrprr o6r,cnrra ," " # l{eHflercn'

a BeJrr,rqlrua ' 7ri -'nocrorlllHarl. 
Ilolcran;rnir (2) rI (3) n (t) u o6oeua'Iag
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n' lAnfi: r(t), a ral{}r{e crrr,rrafl o6r,eu r[uJr].rHApr4ricL,rir4Nr, uocJre HecJro]rr-
nrrx upeo6pa:ouarurri noryquM

"','!:'lr4 -r-, (1)'l #'+P , (4)

rAe r (r) - paArryc Ur4rr4H[prqecxoro o6:neua B npolranonr,rufi MoMerrr
ch

BpcMerrrr, a T: *:ulr. (Dopuyna (4) aaer cHotlocrh r.qmeni:nus o6reua
urJ

B BaBr,rcr.rMocrrr or cr{opocrr,r yMeur,meurdfl Maruuruoro rroJrfl. flpaxrra.recltu
rroJrr,BoBarbcs aroft {opnaynoft [oBoJrr,Ho rpyArro. Bonee y[o6es r4HrerpaJr
rpopuynu (1+), Horoprrfi uomno Bar[carb B raxoM Br4Ae:

n 1r1 : ----1-- -l ---r--\_a-" (,J]W (5)2-T-A l2-\-A -\"ot)rz(t)' 
, :

Iaa (5) Jrerno orrpeAeJrflercfl rraMeHer{ue pa4r4yca qr.{Jrr4HApa

A,:iol{=---1- - n (tn)z-\-a -rl
I-r(l)

(6)

2-r -a
(Dopnryna (6) qaet LIBr,IcrIeHr{e paAr{yca qr{Jl,rrrl(pa r B aaBr{c}nrocrrr or rra-

saJIr,HOl'o oTI{OcI{TeJIbHoro MaIHI{THOrO AaIJJIe]F.tttr fi (ln) r.r XoueuHOIo ero BHa-
qerrr{fl r (t).I4.2 orpeAeJreHrrr cJrcAyer, uro r (l) Nro}rrer MeHflrbcrr ot I 4o 0.

'llan rtart B Ha,rrcr{ cJryqae BcerAa n (t) < n (to), ro r,re {opuytu (6) Br4Ar{r\{,
rrro rrpr.r y -t y {2 o6rem yMerrbrraercfl. B cnyuac y -1- lJ :2 o6reu ocraer-
c8 rooroflrrrrbrNr, a npu y )- y )> 2 Aaine yBeJrusr,rBaercl, 3ro Jrerr{o IroHrrrb,
ecJlrr lrxrcrb B BI4Ay, rITo y xapanreprrayer crerlerrb naauuogeiicrBrlfl rrarrrrrrHoro
noJrfl co cpe4orYr. TIp, y, crper\,rflqet\{cfl rr eAl.1}rr{rle, Bsar{Nrogciictnr,re }rarurrr-
Irol'o rIoJIrI co cpe4ofi cBoArITcr n rryJrro r{ paBrrorJccr,re o6r,ella co cpe4oil ocy-
Ir[ecrBJIflercrl raSoBbll\[ IIaBJrerrrIer,r, a r{B}rerreHl,re nIarHr{T}Ioil oucpuur ]rAer Ha

YBEJII,IuEHI'IC ]]ASOBOI'O AABJICI{IIA BIIYTPI,I O6'I,EUA, RCJIEACTBI,IE qEIO U rtpOI,ICXO-

AI'IT pacull,rpeur,re. O4nalto B sacrualrro l{orrrraoBalrHr,rx cpeAax y B}raurlTe,rrBtro
rrerrrrure cAr,rHr4r{br, rr rro3Tol\[y BcerAa o6reu 6y4er ynrenr]rrrarbcrr.

R npe4etr,noll cryqae, HorAa r (to) : 1,0 n y: 0 (u Ha.ranrnbrii rroMeHr
IIpCI{OIIII l\IarIII'ITIIOg AaBJTeIII'Ie OaIeIIb BeJII[ItO IIO Opa]lIICIIr.rro C raaOnr,rU),
a r (z) ': 0 (nocne [oJrrro]ro lperrpauleHrrfl uar.rrlrruoil aueprnr.r), Ar:
:--0,1 ro. Io4craolrrril r,,==).10t c"u, AJrrr Bcrrbrrrrrtlr 6a1na 1,5 t6.VIII 1960 r..
Ir IICIroJIbsya l.pa{r,In (cu. $ur. 1), ur;quM, qro BpeMrr rrpeBparqcrrrrfl rrarur4r-
rrorYr Srreprttl{ B ra3ouyrc, o6ccre.u4uarolqee Hy}rtHoe c6Jrr.rtner.rr,te rraTeH, B ryq-
rIreN'I cilyqae paBHo 9 ruurr. rr AoBoJrbHo cl{Jrr,rro BaBr{ctIT or r (1,,). 3a g unn,
l(oilil{Eo r{crrcarrvrb }ralHrrrrroe rroJre u qrrJrr.lrrA1le paArryca t,o: Z.l}e ctt, y
ubrcorr{ h : i.t.108 cst,, Marru,rrna.g Drroprrrfl B Drorr qrrJrrrHApe rprr /J : 500 ac

rlopflAna 6'{031 cpa, B 4a.nr,Hci,rrueNr r{br yBr.rArrNI, qro aHeprr,ra arriii scnr,rrr11u
rroprrJ{r{a il .t031 cpe. CneilonareJrLr{o, AoJr}nrro 6,;rrr r (l):0,5. Ilolc:rannag
n ((i) r (4 : 0,5 r,r rroJrararr B rrpeAeJrrrnolr cJryqae r (Lo1 :1, rraxo4lru, uro
Ai'=-: - 0,06 /'n.=. - 108 c,*,, Our,r.rr,re y ot 0 c',\c y*rerrbtrrnr [i., c"rle,r{oBa-
reJrbrlo, I r\ t' I { t()s c,rl. 13pcrrn ilpeRparr\errr,rfl r{ar.rrrrruoro rroJrl n i)ro},r cJr}r-
.tac' 6yAet lrclrbrrrc 1.t lurlr.
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I4tart, BtrAtIrI, qTo Ba cseT trIleBpaIqeHI{f }IatHI(TI'IOl'o nonrr O6'lev yMeHL-

maercfl Ha r{aJryro BeJrrrqurry tro cpaBrlenraro c rla6nrcgaeuoit (ua6nro4aentaa

BeJrr{qr{r{a troptl4fia 8'108 c,u (crl. {ur. t). }tpolre roro, c}IeEeHI{e flrlreH Ha-

6nrogaercR B TeqeHI{e HecltoJrbnl{x qacoB. Bce ato roBopllT o ToM' qTo Bo Bpe}{rr

BcrIbrrIIHI{ cyqeoTByeT Ir Apyraf [puqflHa, Br,ISbIBaIoqafl c6Jll{xreHl{e IrflTeIl,

Tartoir nplruunoit Mr,r cquraeM BbrxoA oueprrll{ lls o6nacru BcrIbrIIrItI{' flprl
sro1r peilarcrqr.rilr B c6tunterum flrrreu AoJI]I{eII 6rrtr, srrxog a}reprl{I'I' a poJlt'

IIpeBpalqeHl{fl BIIOpII'II4 MaJIa U ee NIo,fiHo He yq[TbIBaTr"

$ 2. Ii,rxo;( alrcprrrrt tttr o6'r,erta

Paccr,ro:rpurr roJrr,rio Bbrxo4 alreprllrt rre o6r,eua 6ea upeupallenrii. ]Joer,-

r,reNr rIr.rJIr{HAplrueCHuii o6r,crt Q, rla notOpor.o ToJIbIto qepeB oAHO llorrepeqgoe

ceqegr{e BErxoAr.rr aneprrr-fl (6ortoran rroBepx}Iocrb !I }IrI}nHee ceqeur,re llelpo-
apa.mrr) . [,;rn ncurru1tlI aTo o[paBAa]IO. flo rlepe BLIxoAa sIIepII{I{ I{3 I{II-
Jrr{rrApa AaBJreHr{e Brryrpr,r rrero rraAaer. 3To rlpl{BoArrr n cil{arr{ro qr{JrLIHApa

rrocrorHHr,rM BgerrHr{rr AaB.rre}rllerl. 11o cHopoct[ c]r(arllfl IILTJTIIHApa orrpeACJIIIrI

tsefl]{quHy [oTor{a SHeprI{I{ rrepeS IlolepeqHoc ceqeHl{e.

,[nn aroro BalLIItreM r{BN,IeIIeIII{e uolgotlt a}IepfI'IrI lil'' u o6'!er{c Q, olpatlt-
qerrrroM uognllmr.roii noBepxuocTr,Io X. O6oauaqurr tIelles tu lrJIortroCrl,
aHcprlrrl B paccMarpplBaeMoNr o6teue, Tor/Ia BaItoH coxptlIIoIIlrtt DlIol)r'III'l

/(JI'I TAHOIO (I,IJIIIHAPA 3ATIIIItrETCfI B B}IAE

(7)

r4e k - trJlorHocrb rlorol{a sIlepl.llll Ha [oBepxHoc'rIr J.
'I'ax nan Her rloroHa alreprrlrl rIepe3 6ofioBylo rtoBepxHocrl, To

(8)

rae Pi - rr,oJrHoe AaBJIeHT{e, & Un, - cltollocTr, ttepex,IetqeEI,ItI ltoRepxtto(rrtl

B lrallpaBJreHl{n paAtryca.
flo4ctanran (B) r panenc'roo (7), roJryYIIM

C:,C

- \ Pou,,do : \/r:ds. (ll)
XS

(llopuynofi (9) orrrrcbrBaercfl lrpoqe(rc c6;rnxennl llrlrelr, cBf BaHI{LIx co

rcuuunoft, rari nax poJrl flpeBparueHllrl uarurursoii suellrr{I{ MaJra.

Onpegerlr,u noJrHyIo olleltrlrlo, BblAeJrflIoruytoca 3a Bper{rl BCel-o IIpc}-

qecca, cJre4yrorq?INl o6paaor,r:

(r0)

3p,ecr, n rrcpuor\,r rrr{rerpa"[e rrr.rrer]llrlloBaHI{e 1ro Blle\{ellu oxB&Tr,IB&cr

Rcr() Bourrrrrrn)/ (or r.Iaalara go riotrqa), na6lroTlaeu;,to n IJo, a Bo BTopolI -
or rioHrla BCrrr,Imlirl, na6,nro4aelroii ll ltlr, p,o I{oHqa golrlrterlnit. ]i rariolt
rrpe/(crarJJrer.rr,rr,r rr0llBbrri rrurerpan i(acr BoirI,IUIIHy oIreprrlrl, nrrle.rtatorleiicl
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3a llllcMa BcrrbrIrrHII, Ha6rro[aeMoii B I{o, a n'roport-Be.r]rlirr,rHy or{eprr.rr,
Bbtfire[meii LI3 o6Jracrl,I B0IILImH],I rocJle ee I,IcrIe3HoBeHI{g.

I4e paBer{c?Ba (9) II ((,r". t) uaxo4unr 0 pelnroro rr.rrorrrocrr froror{a
Er{eprlrrr Bo Bper{fr BcrlblfitItlI

zPiunoht._
,'

,I .IIOCJIe ee OHOHqaHUg

2.,101 2.105.5.108
2. 100

117

:10e 'uP'.
c.,il,' ceh

2Piun.tr, 2.,104.6.104.5. t08 , /n8 3p2

2.10s " -- rnzcer

llo4crannan BHaqeure A;1 B uepnnii r,rurerparr rlopuyrn (10), HariAeM

rrollflAoH BeJluqlrHr,r SIIeprLIrI, B]lAeJrrlrorqeficfl Bo BpeMtr Bctrblmr{rr, Ha6rro-

lacl\lol"t n Ho:
Wr: Sltrt.u: xtl'zltltt : 3'1,031 ope, h : 2,8' 103 cert.

Anaroruqno BeJII.rqLIHa Dueprr{Ir, BLImeArtrefi rocJre BCrrblrrrltu,. paBrra

14/2=t Skr(tr- tr) : 3,1"0st epe, tz- tt: 9,3.103 cen.r

llplrnlruar no BHrrMaHlre 14), Molnuo cql{Tarr,, rrro ocHoBHyro AoJIIo

eHeprrtrl Bo BpeMrr Bcnbrmnr{ yuocflT nocMr.rqecr{r{e il;rt111. Oupenc,nuna nroT-
Irocrb rI rroJlHoe qr,rcJro rracrl{q. fl,rornocrr rrorona grreprul.I HocMr{qecl{I{x

ry,rer-r paBHa kr= tnv2n: 109 ;h,. 'l'an rtart

V:70ro cuf cen, a tn:1,0-2a e, ro tz-103 c.n-g.

3ra Belraqrrra lrerrJroxo corJracyercrr c lrc3yrrr,raraulr [5]. flonnoe qllcro
rIacTr4q

N - nSVtr:703.3.4. 1018. 1010.2,8 .'103 :3. 1036.

Haiigeu BeJlr,rrrr{Ey r{oHrrBarIr[oHrrr,rx rrorcp], r{ocMr{qecHI,Ix .ractrau. Co-

rnacno [6] r{o}rrr3aru{oHrrr;re rlorepu oAHoro fll]ororra Ha eAr{IruIIy A.IIuHLI
B BOAOpOAe paBHr,r

- # :'S'' "" u'l" r#- - 2P')' (rr)

rAe rrorerrqrraJl r{orrrrrJaqI,Ir{ BoAopoAa / (z) : 1,3,5 e,s, t'c il in"- I{JIaccIltIU-

cnnfr paTllryc u Macca aJreHTpoHa coorBercrBeluTro, rza- (ruc.rlo aroMoI] llogo-
po/Ia R oJlr4Hr,rrle o6reua lr P - o1']JorrreHr{e cnopocl'I,I rrpoxo;lflrrlet".r .racl'r,rrlrr

'ri ('.riopur"r'u cBcTa c (n ttatlr,'lr ('ry,lao I - +.).
.l!cru nolopo,, ,,orrrroar"ro ,norrrrororr, ,o' J OU /r,{ Iral(o BaMelrrrrrr rri}

/ lrfi","
r?c-rrr,rc.rro EJreHTpoHoB b eAr,rrrr,rqeo6tctrra, a I(z)-na li<oo:rrV 

-;,
ulo li, - noc'rosunar! Il.narrrta, /loJrerruafl Hir 2rt, e - 3aprrJt eJrer{Tpona.

Orlrart],nl,rc BeJIr!r.I]I[I I{Mclor .r l pcr}I{Hoo o6oitHa.tcIIttc.
'l'ari rtar uprr l/ : '!00 ec paAuyc ?rrrrparlrrr,r qacrrru co cxopocrrrru

y -- +c paBerr 'I}a c"tr, To rracrr.rqr,I Baj(ep?r{rrr]ar(}rcrr Malrrnrur,rMr{ rroJrfll,rrr.

fJopoxoTln H noroprrx,r u cJu,rlrrrily npcl/r0rrrr rr noJ(craBJrrrrr rrr{cJreHrrrrr(}

: 
-!!-3.3"10--6 - 
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npl,r cpe[HeM rrtr{c.le rIacTI{r\ no : 5,L0r2 CtL-!, I4OUlIlatltrortrtt,t0 [o'f e])]I

BCEX IIACTIIq B Ci(I{HIIII}' }TPEMCHI{ PABIIsI

-11' w - 3.3'10-'6'3'1035= I03t'"-y .
Lll , t.eh.

NIu nuqniu, arro rroHtraarlr{ogHbre norepr{ oqeH6 BeJIr,Inu. CornacHo pacqe-

rarr, [poBeAeurrr,rNr u [7], ar.reprrrr, rraJlyqacllafl Bcrrblllltaun (6a.,rra 2 u nume)

B Jrr{HI{n Lo1 r\{o}ner 6rrtr, roprgna 5'102e epe (L, - nar.r6onee clrJrblrafl.[uH!LrI

s erofi o6lacrll. cuentpa). PeurrenoBcnoe HBflyqeur{e BcrIbIIIreH BHaaIrrreJIbHo

treH6me [8J. I{poue roto, Bo BpeN{rr Bonbrrrren nau6onee rr}ITeIrcI{BHoit nuur'reli

n nlrllruofi qacrlr crrenTpa flBJIflercfl Hr. Ilocnonr,rty B HoHesHoN{ cqere r{oHll-

BaI{UOHrIr,Ie [OTepI{ AOJI}I{IIbI IIepeI"ITI{ B IIsJI}qeHIIe, TO lIX [OCTaTO'IriO Aflfl
alreprerrrqecrtoro o6t,gclrelrrrf na6nro4aeuoro rl3ilyqeH],Irr Bcrlbrrttttl'I B' H. u

Apyrflx ctrenrpaJIEHr,rX JTITIILLfIX

Btopofi ureu {opuyrrr (11) Aaer BbIxoA oHeprul{ uocJle BcrIt,IrIItI{' r. e'

IIocJre rroBr,rrueur.roro uaJlyqeur.rn r Ho. Stor nr,rxog cBflaaH, Beporrrllo,,11 oc-

rroRrrolr c BbrxoAoM <xo,no4noir>.rrJraaMbr I{ rlarHrlTHoro tloJrfl.

,[,eftcrnutenb]ro, rt arorvry BpeMeHu cpeAr{flrr nr.rnerr{qecnafl D}Ieprl{u EJIeIt-

'r'porroB AoJr)fir{a 6r,rtr ueur,rne rlorelrql{aJla rroHI{Baqlrlr BoAopoAa (uuaue ua-

6.lrcqanocr 6r,r cl,rlsnoe e[o ctseqeHr{e). flpuullltaf Bo BunlraHue 60,[bu]ttc ]tolItI-
3al{r{oHHr,re floTcpl{ HocNMqecHr{x qacTl.rq, Moir{Ho BaI{JIIOqI.rTb, qTo uJroTHocTr,

Hocrrnqcct(l.tx "ry.reir IocJIe yracaH]lrI BCttbtttrtttI B ilyqax Il, attavu.rilstto
Meur,rle rrJroT1rocTtr r{x B IrepI{oA cBeqeuflfl BclErrrItI,I B Ho. f{,lrtr lr,rrcuenun

leraJrtuoro xapaxTepa Br,rxoAa nocMr{qecxr,rx nyueii lra o6lacur Bcrlbrlflnl{ HaAo

SHaTIr Ty qaCTE IOuI{3aI{I{OHIII;IX IIOTepb' ItOTOpafl IIA0T Ha CBOTICIII{O ts Ho *'

Hasarlurrfi paglfep o6racrlr t'o : 4'l}e c.tt' B peayJlbrare c6nraiiteuul
(xoJrMoB) yMeHbrrraeTc.E llpu\repHo Ao 3.t0' cal. Hanpnlr(eHrlocTr, NIaTHI{THoro

flOflrl IIOCJIO C]ItATlIfl AOJI?I{Ea yBeJIIlIqI{TbCtI B
i ii

ll''l' 16 'i i l

nii:i=-Z 1taaa.

Tanoe uaMerrcrrlre Harrpfl)HenHocrr{ il,ralur'rrHoro rIoJIfl r{o}r{Ho 6l,uo 6br eaMc-

turr,. Oguar(o Barrr,rcu Nrarnr{THoro rIoJIfl rlor(a3r,rBalor, qro rlocre c6nraEteunn

rrflreH HanpflirieHHocrb rlarrrrrrrroro rroJrfl He yBeJrrlqr{Baerc.E [1 l. C,negona-

TeJlbrro, BbrxoA aneprl{tr no uropoli craAr{rr cBrrBaH Il ocI{oBrIolit c BErxoAoNI (xo-

.ttoAuofi> rIlaSNIr,r 1I trarlll{Tl'Ioro rloJrf .

floc.lre Bcrlbrrlrrtrl {roHxyn r{Nreer Apyfyrc crpyl(Typy, Ir .flpltocrt, elo
rrocTerreHHo, oqelrr, NreAJrerllro, uaAaer [91. flpnocts {nonxyra Mo}I{eT,

BepO.flTHO, IIOAAepIiIIBaTbCfl 3a CrIeT I4OHLISaI{pIOH}ILIX IIOTepL ItOCI{I{qeCItlIX

nyueft, Roropr,Io Nlotyr 6r,rrr, s DTOII o6teMe.

tr4r:ax, peBroMr{pyrr BCe aro, Iuo}nHo Ayl{arb, rtro ABI/tiHeI{ue rrflrell cB.fl3aHo

c BrJxoAoM Brreprull B BIrAe ttocMltqecxlax nyueii, rIJIaBrIr,r rI ]\larlrr{THoro rroJIrI,

O4uaxo n uepnoir craAl{rr, T. e. Bo Bpet[rr BcrIbrIIrI(I{, Ha6[IoAaeiuoii u .ny'tax

FIo,, ocuogHafl qacrr, eHeprIIH yI.IocI{Tcf ItocTlIrIqecHr{[[II ryqal{u, a Bo BTopo]t

* B rracronrqcc Bpcrrfl 3. E. ,(y6on [poBoAlrr AeraJIb]IIJe pacqel,r ityteii nst4c"tternra

arreprrrr.r rtprl upo]ioiftAerrrrrr RocMurlecrtrrx qacrriq rrepeB xpouocrpepy rI r]o3lllrRaloil{ero
rlpll STOM CBeqeIIIIfl BCIIbIII{II t} JIII}IIIfiX II [enpep],IBIIOII CIICI{TpC.
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craAur{, T. e. rocJro llcflblrrrr(]r R Jryalaflx Ho lr 4o ltol{qa 4unirretruii [EToI{,

Dlrcplr,rf , yHocr{Nrafl (xoJIoAr{oiiD rrJraBr\Ioit I[ MarlrrrrHr,rl{ rloJret\I, rIo-t]I{AuMoNIy,

lpeo6ra4aer r.IaA aneprraeli Hocl\'Il{qeclttrx nyuef,i, Br,lxoArrrq[x B aro Rpel\rfl.

I'tpolre roro, r{onrraarlrrourlr,rx rrorepb nocxlr{qecfiI{x Jrytlgli AocraroqHo, uro6Lt

srrepr.eTuqeg1ra o6,5fggltrr, na6,nIOgae[loc I{BJIytIeIIIte BCnbImItlI r .FI, u B /{py-
fr,rx clertTpaJrbHLIx "rlrllMflx,

R aartnro.reurle aBTop ubrpa?riacr cepAec[yrc 6;narogapuocrr, aule]Iy-I(opp.

AH CCCP A. E. Ccuepuolly Btr Al{cltyccr{rc ro pflAy BorpocoB 4aunoft pa6orr,r,

a Tari?He R. f . ItyuplreHlto n M. ,(nt. lyceiiuony 3a rloNlolqb B noryqeH[r{ Encrre-

p!IN{eIITaJILIIOIO IIaTep}IaJIa.
(Dclrpanr, 1961 r.

Jlureparypa

C. I'I. l'o rr a c ro n. Ac'lp. )I{yprr., 38, nlrn. 2, 209, 1961.

JI. ll. JI a rr A a y rr Li. NI.,rI u (l ur rr 11. D.rrentpogrlraMlrr(a clrrromllbrx cpeAi lI'lTTil,
1C57, crp. 273.

C:. JI y rr 4 o o lr c r'. C6. I\'Iatnntrtan rr't4po4nrrarlnna, j\i 2, 19, L954,

A.A.Crerrarrflrr, ll . \[. BrraAirilrr'Ipcnlrii. Acrp.]Hyprr.,38,zr39, 1rU'.

A. 11. CeBepur,rrl, B. 11. IIIa6arrcxuit. Acrp. EtypII.' 37,609,, 1960.

Il . L'}o c c u. tlacrullr,r 6olrltltx anepllrii. I'I4TTJI' t955.
A. ll. C e B e p nr,r rt. llcs, I{pnucnoii acrpo{ue. o6c., 22, 67, 1960.

lI. h'r i e d m a n. Or.rer ua V accau6ree CSAGI., M., 1958.

ll .D.Cretranor, II. IJ. llerpolra.trilen.Itpnncltoi,iactpotlrre.o6c.,2:1,4'52,
I 959

r. l ..r



AHr\AEitllIfl HAYI{ CCCP
rrrBBECTL.Ifl H P I,I I[ C H O T{ A C T P O (D I4 A II II E C IT O tr O B C E P B A T O P I,I 14

'ToM XXVII, 1962 r.

tsOBllYlI(ilEIII4E IIe I ts XPOMOCOEPI{bIX RCII bIIII Rr\,\

If . B. Cnteut,eH.No tr, R, ,A. Xo;t',ooou,

l{r;y.1e1rrra 11 aurroonoirnnx ,nrIrnrft nallarcJlrrrt rI oprofe,rll,Ifl Bo BCtrIniIrRe 30.VItI
1959 r. rr pfiAa ;nrrrrui r ,qpyrr,rx Bcrrbrmr{ax rror(aar,rBael, qro Bo Bcrlbrrrrfiax, Ha6Jrro/Iaortrnx

Hafi Ha ruu6e, Taft I{ Ha nncHe Co,ruqa, orlTr.rqecftafl rorrla nurllrii, reJrr,Irr B o6nactll c[o]{rpir
or 3700 ao 6700 A rraJra, Ba r.rcfi,rrrorregr.rerr ;utrlrfi 5876 u 447 :l A. llacerenirocrn noa6y;ri;1orr -

urrx yponneir IIe I oupe4ererrrr tro areprurr, uaryuaerroft l ,rlrlrrr,Iflx, o yrrerorl ortuqectroii
ToJrrqrr AJIfi Herrpoapa.rRrrx rururft. florarax, qro paomtlperrrc ;ruuuit o6ycnoareuo roJrLl{o
TepM[qecn]4Ml{ ofiopocrfir{rl aro}IoB, rlo mr.rprrrrc "rrunr.rit onpegeJreua Bepxrrnfi rparr{qa rul-
nerrqecxoi,i Ter,r[epaTypLr s o6racrr,r cBeqe]rr,rrr IJc I 71,i,, <1,7 .104'K Bo BC[rIrrrHe na ;tttnr6e

30.VIII 1959 r. fi Tkin <2,6.104oK Bo Bcrll'rilftax rra Arlcftc.
llpooc4cunr reoperlruecnllc pacqerbr llaceJrcrlrroorlr yponneilr IIc I npr,r n.,,: 2 '101li d.!r 3

r.r Brraqeulrfix 1'" or lla Ao 3.104oK, AJrrr llol'o pelraJr]rc], ypatsHeHrrfi cra4rrorraprlocrrl u
ypaBHerilrc rloHrrBaqlroHrroro paBrroBecuE coBlrecrr{o AJrrr fiapareJrrlrr ]I oprofeJrllfl.

floftaaauo, uro ua6rro;1aeilrafi aMTICCTIE rlolner 6nm o6ccncqerra trpII n.e : 2.101'r
t T"x 1,7.104 Ba orrer roa6ylngerurii DJrerirpotrr,rrr yAapolr rr peliolr6lrnaquii,
Paccllarpluacrcfi BoBllo)flEocrh paaorpeBa o6Jracrrl ontr'r.recnori arrrrccr'Ill BoTII,IIITHII Ba cqc'r

fiorJrorq,errrrfl llerrrrerrol]OHoro r.r3JIyqeIII{rr caltoii lcnlruirr'r. IIa6.nrogaeur,tfi noroH perlr]lc-
rroBcr(oro rraJryqgsvro rr srreproor/Iaqa BclbrrtrHrr n y.rr'rpadurororouoii rr nngrrlroi:r o6.nac'rux

crrcnrpa ,lrory'r' 6i,rr; tr6ccneqenr,r rpn rlueroloir rerrlcparyl)u ,t/.Ipa BcrlbrrnfiIl -5 .l06oK.

JleI EXCITATION Ii\ CI{ROMOSIIEllIC IT,ARES, J-ry i\. V..lLeshenkoattdl/. l'. [{lLo-

hh.loaa.- Thc sl,udy of 11 cmission lires of palaheliurn aud oll,hoheliuru il tlie llarc ol'

r\ugust 30, 1959 arrtl aiso several lirres irr olhcl llares, shos,s t,lrab ilrer opl,ical dcptlr
of the hcliurn lines (rvith the exceptiot of 7'2' 587tj anrl 447 1) is small in |"ltc' t'egiorr

1,1,3700-6700 A oI f lales observcd on l,he solaL' tlisk and al,'Lhe lirnb. Tho liopulat.ion ol'

cxcited IIe .[ Icvels is dor:ived florn the errergy oI thc lines, l,al<ing inlo accounb thc opLictrl

depth oI norr-Lrarrspai'enl, Iinos. The line-rvidLhs are used for obtairring; thc ttp ltt:r'

Iirnit oi l<irrol,ic Lcmpcral,urc irr Lhc lfe I crnissiori legiorr (111,1,, <1.7.104"K 1,,,' 11,g lirrrlr
flareoIAugrrst,:10, 1959and'1\1i,1 <2.6.104'I( tolaflaloonl,hcdisk),assurnirrqLlrat lrrro

broadcning is cluc onl), Lo LLe ihcrural volocilics of tho aLotns.

The populali.on of Lhc llo I levcls at, n":2.1013 utr-] and valuos ol 7',, lr'orn 11)+

t,o 3.t0a"I( is cornpuLed Lhcolol,icnlly. Fol tlris prrpose l,ho stal,ical equillihliurn etlutrl,i-
o1s and l,hal, oll ionizaliol cquilibliurn alc soivctl for'l.ralahcliurn and orbhohcliurn togothor'.

It is slion,l LhaL al, tLc: ).1013 ancl ll',, - 1.7.10a r:xit,al,iou by clcctloti iniraoL atrtl

t,ecombilaLiol oau bc pror.idcd for Lhe obsclvcd onrission. The possibilily of lrt:at,iug

of the opt,ical cruission region of thc l'ltrro cluo {.r-r tho absorpbion of X-r'ay rad iir-

l,ion of tlie llalc is considcrcd. Thc obset'r,od IIux oI X-r'ay ladiatiorr anrl [,hc ct'tct'qy ottl-
put of l,ho llare in Lhc ull,r'avioleb and visual spccLral rcgions carr bo pr:ovidctl lor iI t,hc

color t,r:rnpela[nlc o[ Lhc cole of l,]rc flarc is - 5 ' l0co K.
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Boa6y;ri4our,re reJrufl n x p o m o c { e p e rio.rr}rqecrtsen}ro pacclrarpr4Ba-
Jrocb B pa6orax lL-71, Bo scex arrax pa6orax craBuJracb 3aAaqa reoperr4rrecnrr
paccquTaTb saceJleHrrocrr, uoa6y;xger{Hr,rx ypoBHert He I npz pasrlrqHbrx 3Ha-
arelrlIflx {uanuecrurx raparr0Tlrort '1'", n", IIJIoTrrocTr'I lr3flyqeHr,rfl r{ Apyrrrx
n uafitn BHatreurrs DTr{x rrapaxr0Tpou AJrrr xpo,r,roc{epr,r rlyrelr cpaBHeur{fl Br,I-
qucreHuii c Ha6rlogeur,Irrvlrr. O6usso u.rrorirporrHar nolrqerrrpar{r{rr B xporuoc{e-
pe rrpu]*r]raJracb rroprAr{a 1010 - 1011, og,nano reNrrreparypa, rreo6xoAnNrarr

4nn ua6nroAaerloro noa6yrngeuurl reJrr{fl, onaarirBaJracb HeoArrHanonoft y pas-
Jrr4qur,rx aBropoB - ot t0 000 - t5 000" [I,2, 4,7] to 40 000-50 000' [5].
Tamoe paBiluque peayJrbraroB cBflBaHo, rro-Br{AuMo}ry, c rpylluocrbro crporolo,
rtoiurqecrBeHrroro yrlera ponlr co6crBeuHolo r,rBilyqeuur{ B peao}raHcHr,rx Jrrl-

rrr4flx, noropbre rrrpalor Balriuylo poJlr, B BaceJrerruocrlr yporueii n1P cr.urryror'-
rroro cocTofl]JLtff.

B uocnegulle roAr,r Br{aalr.rreJrbHoc ur{r{lrarrr{e yAeJr.rr.Tlocb ralt}r{e uayqerrr,rJo

ycnonufi cBerreHr{f reJrrrfl B xpouoc{cpHsrx BCrIbrmHax.
Ha6rrc4erurfl uctrbrrtrer{ rra clenrpolpa{c Baruenuoro coilHeqnoro reJrecno-

ua ItprrnrcHoii acrpo{nar'r.recxoft o6cepraroprrrr rronaBa.Trr{, qro rrofBJrern{e rrr-
nr,rit He I s oMuccur,r rra Arrcne Co,ruqa lre flpeAcraBJrfler co6ofi ucnJrroqrrreJrb-
I{O peAnoro .flBJleHrr.fl, a cKopee xapaKTeprro AJIfl cr{JrbHbrx BcrlbrrrreH. Pa4 nraur,rr:i

B DMrrccrrlr 6rrr c{ororpa$uponan Bo Bcrrbrmrax 23.XI 1957 r. n 1.4.IX tg58 r'.

rra crerrrporpa{e c gn$panquonnofi peuernoft [B]. Xors rpoMe]nyron Me]ni{y
Sricrrosrrr{r,(flr\{rr Ha nairrgnrft ctreKTpaJrr,Hnrft yuacrort, coAep}r(aqufi oAHy nil.

nr.uurii leJrtrrfl, cocraBJrflJr HecRoJItfio cexylrA, Bce rie crreltrphr AJrf paBJrI{rIHtrx
nnnraft 6r,urlr nonyuerrbr HeoAHoBpeMeurro, Cnenrporpafr c emene, ycrarroBJreu-
Hbrii s 1959 r'. [9], uoesorun n 1959-1960 rr. roryqurr, p.flA crrexrpoB Bcrrr;r-

melt, B Roropbrx JrrrHrrrr He I na6rroAarorc.E B Dnr.rccrrrr rra ArIcHe r,r na nuu6o
Conuqa. lJo scnbrurrto rra,lu,u6e 30.VIII 1959 r. ua6.rrro4a.,rocr 13 maurafi He I,
lo .flpnocrr.r cpaBurrlrbrx c Jrr{Hrrfl}rr{, na6nrogaeurrrMrrr{a ;{r{cne. Jluulrn He II
1,4686 A o.'oft Bcrrbrrrrnr,r o6cynrpa,racrr HaMrd r ttO].

tr4nerorcl paaJr[qHr,re rosn[ Bper{rrfl Ha rpuquHy croJIL Br,rcor{oro Bor]-

6yxrTleulrr l{e I so Bcrrbrrrrnax. B. A. Itpat u B. M. Co6oueB [6] upnxognr rr

BbIBoAy, qro JnrHr,.rr,I reJrun Ire Mol'yr rroflBr{Tbofl.ll ar.rr{ccu}r Ha Alrcrte Connr(a.
rIrI npu ltaltlrx paByr,IrrlJx Brrarlerluflx !1.',,'tt. tt," (nrlllr uponaBc/Icrrrr p&cECTrJ /{.rr;r
7', Ao ana-reuuii 150 000' rr Arrrr n, go 1.01i' cnc-"). B cBssrr c Drr,rM aBropbr yria-
sanrroft pa6orr,r cqlrraror, rrro AJrrr o6'sxcnerurl noa6y;riiqorurrr roJurfl, rtpor\lo
aJrenrpoHrroro yAalla, neo6xoglrrr<-r [pr,u]ilenarb Apyrfle ]re\aunar\{r,r, Harrp}ruep.
n o a 6 yirt4eulre noplycriyJlrrpHr,ri\[,r roronaNrr{,

Il 6oree uoagneit pa6ore B. A. Hpar u T. B. I{pat [11] uplrrLr.un ri Br,rr]o4y,
rITo lloflBJreuuc;rtrunt',i lcJlr{fl B BN,II,IccIrr'I Ha ArrcHc Co.,rrrrla lIo)I(er upoltaritlitir
R /{Iryx oilyqarr-\: a) ontuuecrtafl ToJIrrI,a laaoBolo crycrria r} .rrr,rrrr{rrx cy6op4lr-
lIarlrblx ccplrii o{0urr reJrrrna, 6) 7',, Tlocurraer Reruarrlrrr,r 100 000". P. Sreii
rr X. ,I[arorrcorr 15] u crolrx pacqertrx rroJryqr,rJrr'r, qro .rrrrrr]rr{ He I 4olirursr
ua6rrogar:r,clr ri )r\rr{ccr,r!r lra Arrcr(c ilpfi ne) 10" c,}r-s rro.rru HeaaBrrclrMo or
7r, llocne4lrcc ol,rrlarlo c rer\r, rrro alrllccr{fl rloflBJl.rrercir rorAa, KorAa qI{cJIo

IlepexoAoB c ypoBHr{ n : 2 rra Bepxflrre ypoBHrr 3a crrer l].rrc(Tporr]roro yAapa.
lpeBocxoArrr rrr.rcJro [epexoAoB no4 qeiictnr{eM paArraqrnr, a DTo qr{cJro Bo3-

SyxiAeulr'ft rpartrrrareclur rre BaBrrcI{T o't 7r, a BaB[cr{T To.'.Ir,rio or ne,
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B npeqrr4yuleit pa6ore 110] MLr paocr'rorpeJlu BoB6yrr{Ae}{uc Jlurrurl

), 4686 He II Bo Bcrrbrrrlxax lr flofiaaaJrlr, qro AJLrI ee rloflBJreHrrfl rpe6yerc.fl
'l', = 25 000' n nr.= L073. B uacrorrqell pa6ore pacclrarpr.rBarorcA crlex-
TpaJrbr{rie na6,nmgeur,rn .nnnuft He I no Bcrlbrrtrr(ax? perualorcn ypaBrrcHr{fl cra-
r{r.roHapHocrrr u rryresr cpaBHer{rrfi Teoperflqecnrrx pacalcTon c ua6rtogenl[flr{I{
onpeAeJrtrrorcn {ueuuecfirre ycJloBr{fl, rrprr Roropr,rx BoBHr,IHaer na6.nro4aeman

alruccrrfl ,rnunfi He I no rcrrbrrtrHax. Oqenunaercrr raruFie poJrb peHrreHoBcr{oro

uailyqeur.rfl n uoa6yxi4er{I{rr reJlr{fi rr rrepeHoce DHeplr.IrI Bo l]crrJrllric.

$ 1. Onpegerleur,re na6nro4aenrbrx Ha(erreuuocteii p'porrteil
' Ife I so soflnrurxax

B ta6n. l npr,rnegeubr peByJrbratr,r {otolretplr.rccrtoii o6pa6otnu qul,rx

l]cubrmen Ha Ar{cne r,r oqnoii ua mrnr6e. Ha6nrctr1enu.rl Bcrlbruren ua .rrl,tNt6e r,tMe-

tor 6olr,ruoe [perrrryqecrBo, Baxrroqarcrr1eecfl B ToN{, qro orrraAaer treo6xo-

iu4rrocTb rrcnJrroqaTE, (rroAirolHnyD, BHocflrqyrc HenoTopyrc r{conpeAeJIeHr{ocTb,

ocrll oilTurlecnafl To.rrr{a BcrrbrrtrHrl 6onr,rue eArrlrr{qLr. Bo ucusrutrtc ll0.VIII
1959 r., HpoMc 13 nrrrrrrii He I rr l,40BG Ilc II, ua6rtrcgatotcs .,rr.,,,nit 6artrnre-
poncnofi cepr{r[ BoAopoAa (Sorouerpupyoilrbre 4o H,r) rr rrer(oropbre JIlIrrr{I,r NIe-

1'aJrJroB. ltpaituc yAaqur,rlr oriaaaJrocb ro, qro rroHrypbr .rtunr,rfi B aroi.i RcIIi,IilIte
lIpaItTfltIeCItI,I CINIMPTpIITIHbI, T. e, He IICHalKeI.Ir,I IIBI'IiIieHlIflMI{ UO Iyrly 3pe-

rrur, Borr,ur{HcrBo .Apyrrrx ua6.nrcganmrrxc.rr Bcrrr{urer rueer acr{Nu\rerpr,IqHbre

Ta6rrqa 1"'

RclrLlnlKil rra Euontl
23.XI 1957 r.

Ai'n-.{n{ lu,'r'.,0-,
I 

cnl'cet; I

5016

, ,r 3964

,:: 6678
4922'.,,..r 
43gs
3889
5876

. I 441'I
. 4026

3stsI ' ':' 3705 '

' t ". ,4i'is\;
. ,,ii

Ai' n'- . r0i
),

0,27
. 0,23 |

, 0,28
'0,33

0,28

. 0,30,
0, 28

''0,26
l'0,28

1t
0,48
4i)
l
t,2

60

LT

7

2

2

5,6

0,33
0,3.3 , .

.i

_',

li

1 ,05
,1

LQ

-'_

oJs

0,37

0.,30 i

')'.. ./.:i
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.{)ur. 1. Iioutyprr lrttruii rtapai'cJrlrfi Bo llollr,rlIIrte ua ,nrtu6r:

30.VIII 1959 r.

l' -

q,B./0,2-

t/ 7 /,J

',Il itr'. 2. lionrypr,r .rrr.rrnrilr oprorcJrr,lfi no BcrIhIrrRC la lurlr6c
.r,0.\rIII 1959 r'. Bepr:r,lnanrnrrrr[ Jrr{Hr'rrrMr.r rronaBarrbr orfiocLIrc.IILrr],Ie

I,IHTerrc.nulrocrr'r fi orrfioHetrr tortlroir crpyHtypr,r ntrr'rr'rir



YpoBerrr,

Ni' onpelIeJIeHHOe AJIfI Bcnbluel{

rra lurcri(l
14.IX 1958 r,.

Ta6,rrrqa l

Ni, nrr.rncreuulre nprr
T e :1,7'tltoll

21S

21P

3LP

31D

4P
/lD
51D

23S

23P

:)3P

33D
1+3S

4!D
535

'o3D

t)3D

7tD

.-(0,5.10u

<l ,2 ' 1013

2,6.1010

-2,6'l0o
1,/r'10c
1 ,5.10c
3,8.10e

:(1 ,11'1613
0,7.1013

>0,8.1010
11,0.1011

5,1.1010
'/ ).ln1o

i),213 ' .;.1,x

1 ,5.1010
/r,,9'100

9,:1.10e

t , 
gs .-toro

3,0.10s
8,7.19t0

I ,75.1013

:<1 ,8.10rs
.-(2,9.10r2

3 ,0. lgro
0, 7 ' 10ro

1J.1gto

a 
"o 

. rort

r,2.7012
4,0 ' 1010

1 ,1 . t0r2
5 , 0. 10ro

t ,6 ' 1010

2,1 . t6ro
0, 7 . 1Oto

1,11'lQto
1,1.{010

3, 6 . 16ra

8, 6 . lgra
I ,1 .16tr
I ,1 .1012

0,8. l0r1
3, 5 . 10tt
4,7.70t0
, ,n. ,ott

1 ,2 . 1014

2,5.1014
1 ,9. 101:
/r,8. 101:

2,9.19tr
0 ,9 . 10t:
3,6. tott
6 ,0. ,t011

1 ,5 . 101r

2 , 3. 101:

2,0.10u
2,2.701'-
7 ,4.70u
1,3.10i1
4,4.10t1

Ar;r Ha6ilroAacilrbrx Jrlrrrnft I'eJlrrfl Mo]r{Ho AtsyN.Ifl crroco6aMu: no coorHolrtcrlrllo
KoMrronerrr rorrnoft crpynrypbr AJrfl Jrr{Hnft oproreJlr{.fl r.I rlyre}I cpaBHeHlrf BC-

Jrr4qr{E LX,tlL AJIfl pa3iluqHr,Ix JIr{HI,tia l1aparerll4.B.

[,na rcur,rurr{r,r Ha Arrcne 14,lX 1958 r. aI{aJrIrB r(olluoHeHr roflrtoi,t cr}])'ri-
rypbr rrpoBeAer B [8]. Mu uonyur{Jlr{ /IJIfl JrI{HI,Iu },5876 t : 15 (glr cunluoil
noMrroHer{Tr,r) , ofiryg,a 6ula oflpeAeileHa 3aceJlelrHoctr, N, yponneft 23]) tt

33D (ra6n.2). Jlurura ?.,47L8 r aroii Borlrirrne orruqecxu roHnarr (coornoure-

Irfle rrolrfioueur t : B) . 0to roauorI,IJIo orlpeAeJII{TL SaCeJIeHIroCrI) ypoBILt
lrBS u BepxrJroro lpaur{qy BaceJleHHoctll yponua 23P.

,{nn napareJrr{fl orrroltrgHllg [I,,,,/h o4nrranoro AJtrr BCex 'rrrIIU'Iii, qro

cBlrAereJILCTByer o NraJroil orrrrrqecr{oii ToJrIqe BcrIbrIIrHIr B DTItx .IIIIHIIEx.

Il aceneunocrb cooruercrByro[trrrx ypoBrreii otrpeAeJItIJracb uo n]rrc]IcllB]Iocr]]
.ru,rnr,lii rr [p]rueAer{a B Ta6Jr. 2. Ana,noruuur,r,rr o6paaoNl olpe4eJlrr.rlacl IIilceJrcII-

rrocrb 1,porHeii Ro Bcilrdrtrne 23.XI 1957 r'. (ra6n. 2). Itouryprr;rurtuil ]ro ucrr,IllI-
ric rra ttnu6e 30.VIII ll959 r. rrllulteAellbl Ha (trur. L t2.I4a r[ur'. 2lrttTpto, 'Irtr
ri Jlrrl,rrrx 7r 5876 u X 447:l CoorlroltreHl(c ItoM[oHeHT l{apyrrtcrlo, T. e . .rrllrlllll
orrrrralect{r{ ToJrcrlre. f[,rx onpegeJreHrlfl T ]Ir,r crpoI,IJrI{ Teollcrtrrlecltlle Iio}ITypLl ,

BaAaBarr pa'.i.r]trrlrrr,re 3rrarleHlrfl T; CpaBIIIIBafl llx C Ha6JIIoAaeNILrNrI'I IiOHTypa,\III.

xI]{ I{arrrJr}r, lrTo 0]r.r,irqccl{afl TOJIUIa ( I([rI CUJILHOI1 ItO[I]IOIIeUrrt,rLrtttuii ], Il87(i

:,i-X447'I coorucrcrucHllo paBHa 4 rt 1,6 ({ur'. 3). Bemrrlrny [],r, ucro6xolrr-

Ityro lrpl,r llbrqtrcJrcrrrrr.I nolrTypotsl r[I,I ItoIyaIIIJIII I13 1lOJIy[lI{pU}I .tr,rnr,rtl 11a1]tr-.

l-oJl.lfl. ll ra6.ir. 1 upnuetrlenr,r ua6lro4aer.rbre floJryrur{pur{Lt nunnir nali flapal'c-'

Jrrrr{, rari r,r olrrrqecnrr rorrfir{x ,nrrulrli oproreJlfl.a (4nn noroprtx coorHolrtellllc
r,rrrrencr[nlroctci.i ue uapyrueuo). Paa6poc ReIuqI,IIr oaIeIrL rrc6orrr'[oi'I, cpeAIIrIil
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BEilI{qI,IHA

+ : 0,284.10-4 + o,o11r. to-r.t\

Tamlru o6paaou, MbI r{N{eer{ BoBMo)r(Hocrr, oflpeAeJrflTb HaceJreuuocrb Bcex

lponneft tro r{HTerrcr,(BuocrrM $:u;svft, flrx.l[r,s tr N2,p Bepxsrcro rpauurly: Ha-
xoAr{Ivr uB ycJroBrrf, qTo t ( t s Jtvr:g:y;flx, [JIfl noTopbrx eToT ypoBeHb flBJrfeTcfl
rrr{[(Hr{]!r. Ctetyer orMerrrrr,, rrro AilE Bcrrbrrnxr{ 30.VIII 1959 r. HeyBepeurrocrb

1l
t875,5 f876,0 i

Onr. 3. Cpanueurae Br,rqr.rcJrer{rrbrx r.r rra6rro;lerlrmrx Rorrrypon rlrur,rii
l, 5876 tt ?u 4471

To'IHr4 - AaHIrr,Ie xa6.nro4enufi, cttllomnrle Jrr{HrI[ - Br,I.rrlcreunLrit xoHTyp AJrf onrr,rqc-
cftofi roJrElrr crr.nr,uofi r{oM[orreHTbr r. i(), 58i6) - 4 u ss (), 4t7l): 0,g5, nyrrnrup]rafi Jru-

fiIIE - Bbrtrucrennrrft nonryp I:rs c" (), bg76)) : g

B OrrpeAeJreHr,rr4 .ltr Molr(er Aocrrrrarb sarropa 2 ila-sa He oqeHr, ToqHoro 3Ha-
qeHuff r{HTeHcrrBflocT}I cTaI{AapTa, B RaqecTBe HoTopofo r4ctroJrbSoBaJlc.fr cneltTp
Hpafi, Momrro BrrAerB, rtro paBJlr,rqrre B qrrcJlax aroMoB AJIfl paanbrx Bclrblmelt
He oqeHb BeJI[Ito, ]ro Bo Bcrlbrmr(e Ha JrrIM6e 1[ clrcteuatfiqecrtra HecnoJrr,Ho
lreHbflre.

$ 2. Onpe4eJreulre Htrrrerr,rqecrofi renrueparypr,r
rro [rrrpr{He .rrunnfi

.I[nn ncnrrmxn 14.IX 1958 r. Mbr orrpeAeJrr.rJlrr ilo muprrHe onr[qecnr,r
l oHnux Jrrrrrr4ft BepxHroro rpaEr{qy Hlr}rerr/rarecHoft reMneparypbr, paBHyro
2,6.104o K. An, BctrbrrtrHfi Ha nunr6e rr, ra6r. 1 Mbr rroJryqaeu 7xin -: ('L,73 +0,2). 104'K. B cuexrpe orofi Borbrl,rnrr, cnflroM c errreJre, na6nro-
,-larorcfl aMlrccr{oHrrEre Jrv]J.]drr ueranton Na, Mg, Ca, .Ii u Fe (ra6r. 3).
Cpe4uan BeJrr{qr{Ha L}\Dl),":1r7.10-5 nns ornx tr.rulrft, rrro coorBercrByer
<,ryp6ynentuofir cnopocTv. U1 :5 n,n,lcen Mu ne Mo?fierr cr{aBarr,, oTnocrrTcfr
"rrII 3To BHarIeHpIe 21 no Bcefi Bcrlbltrrne trJIlI Her, o4rraKo ETa He6oJlbllafr
BeJIr{tII'IHa, a ral{}ile He6oJIbItrafI IxupuHa rlrnuft r.eJI?Ifl rroaBoJrflror crlurarb,
.tro u7 }re oqeHr, BeJrr,rHa Bo BorrblrrRe 30.VIII 1959 r. Bo ncnxo,lr cJryqae,
3r,IaqeHr,re L,7.L}q' I( nnraerca nepxneft rparurrqell 7'1,1n.
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$ 3. OnpeaeJleul,re ?Le urtrt BorIbIrrrKIl 30.UII 1959 r'

B cuentpe eTofi scurrur1lr ua6mo4aJll,Icb Bo[opOAHbIe JII{HI{[ 6arr,uepon-

cfioft cepIIId, RoTopble Mo)I{Ho 6rrno npo$orolllerpl{poBarb Ao Hrr. Jlllnlrlt rtpari-

Tr{qeCKI{ CUM}IeTpUqHbI I{ I{i\IeIoT XOpOII]O BbIpa?fieIIIIbIe IIpOTfl}I(eHHbIe flpLIJIt'E.

Ta6nrqa 3

3685,2 Ti+
3706,0 Ca+

3736,9 Ca+

1 ,90
l 

'lt9
1 ,93

4226,7
3832,3
3838, 3

i ,50
7,45
1 ,65

Ca

Mg
NIg

Cpeguee 1,65.10-5

Xog, aruX npbIJIbeB IISIJIOXO CorJIaCyeTCf C IeOpeTurIeCHI{M xoAOM B Oflyqae

a${enta llltaprta. Mrr socuofib3oBaJltrcb erEM o6cro-flreJlbcrBoM AJIS o[peAeJle-

r{r,rfi DJre1Tponuofr Ronrlerrrpaqttvt Bo BctrLutrHe. B clyuae AeficTBr{fl rllTapltoB-

cnofo yrrruperrtrfl, corJracHo A. Ito.rr6y 1121,

ktn: k(Al)ro,,"r tt + n (n", T) Llu't"|,

rAe /r (Al,)1.erus - Hoe{{flqueHr rlorJlolrreHrrfl no lolrgcuapxy, a 'IreH
B CHo6Hax yqLIrBIBaeT geftcrnue gJIeHrpoHoB. Befirsuna R(n",T) BbIqI'Icil,Ifiacb

A. Ho.m6oM r.r x. fpranorrr tt3l. Ars n":L0r2 fi T=2.104 uoxtuo rp!I-

Hflrb R = L. TOrAa BbIpa)l{eHIIe gfifl RoaQ{uqIIeHra IIorJIoIqeHIIfl IIpIIMe'f

BIIA

.i kt,: cr. $6,8)"/',+ (Al,-'r, * Al,-';.

Be,nuunna C1 paccuraraHa Ae .flreporvr t1,41 Wts. [ocraroqHo 6onrurux aua-

qeEI,Ifi i (i - HoMep. coorBercrByroqero ypoBrrfl)'

flonrayRcr coorlromeEIrfl MIa

cA,
\ l, al" :'l.ik hvN,'.
J-^ 4fi

\ r^ ar :*,?u,/ur;
J"tnt

' 8t 8rfez\)z tAir _ E_ *r, lnr,

roI"y.iruM Ans a6conlo'ruoft IIHreIlcI{BHocrI4 B I(pbIJIe ilvrtfiIt^ (T}. < 1) Bblpa-

?+(euIrc

Ix: Niktry+ : lvr,j-u $ cr1+a,a1'r'p lLlu-'t' + ar-2), (i)
cr 8i " cr f.i. le

,:'
ttttw, npuuuMafl Bo BHI'lMaHlIe, :IITO pe : ft"kT 

",

It, : 1,,t iry ?; Ci(46,8)"1" .n,k (LN-"t, + aL-'), (2)
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r'/{c A'i - uncJro aTo,\4oB ts Bo36yir{AoHrroNt oocTotIIrIrIl rlo Jryrry 3pcllufl, ft - uo-

croflHrrafl Eonsquana. Oupegelun BCiII,Itrxrly AI.; I{ SIIaft xoA IrIIl'oI{c1{BIIocrIr R

r{pr,rJle Jrr,rrrr.rn B a6coJrrorHr,rx ellr4rrr{r[ax, r{o}I{Eo rrafir].r IrcJIrrttlHy n". J.\tttr JtI,I}IIIii

(, l,61cot(rrNt il()xtcl)otI I rroltrro ilaii lrr Ni ilciloIl){,J(c'fItoililo IIo iloJllloii
3IIEPII,II,I, Ui]J]YIIAE},IOfi B .TII,IIII,III, TAI{ ITAIi CA[,IOIIOI'JlOIIICHI,lO IUt'I i]'I'ItX JII,IIIJ,Iii

Ta6;ruqa 4

N;'10-r', 
I

c,^i-2 
|

7

B

I
t0
11
,,12

13

14

1Ir

i6

18 ,0
8,1
9,0
8,5
brD
4,1
J

))

3,1
1,6

2,8
2rO

24
0,9
1,6
2,8
J'J
DE

DA

4

8
5,7

13,5
t3

2,L
It rG
D?Ato
JrJ
214
2,.9
qn
att

4,8
1 ltpumn cr{rrr,rio
t-
) oJreEAupoBaEhr,
I,, MAJIA TOqIIOCTI)

7,4
Hpnrmn 6rergr-

poBaHr,r

tl7

18

Cp eguee (2,9+0,8).101q

HeBeJrl4nO. B ra6n. 4 npuneneubr 3r.raqeHuf .1y'4, BblalI{CJreHHr'Ie ilO qrOpMy.[e

4nei: AyrhttNi. OqenlrAno, qro ecflu ncrroJ]b3oBarb olpeAeJIeH]IbIe raxr{rr
o6paBoM 1[4, ro AJrfl MaJrbrx BHaqeHr.lr)i I nonyur,rnl ro {opuy.re (2) 3aBr'I-

rIeEHBre.,SHaareHr4fl nu, B ra6t. 4 npr4BeAeHbr SHaqeHI{fl, olpeAeJreHHr,Ie ro
pasJlr.rrrHr,IM JrrlHr{flM. f(ax nr4no, paB6poc 3r{aareHl4fi cpaBHrrTeJIbI{o HeBeJII,II{,

B garruefiueM nprr pacqerax Mr,r rrprlFrflJM hs:2.L013 c.tr,-3.

$ 4. Peureurre ypaBrreuufi crallr4onapHocrrr rr o[peAeJleurre
Teoperrrqec(rrx HaceJreHHocreii ypoBHefi He I

Heclrorpn Ha ro, rrro ypaBlrerrlr.E craqr4ogapHocrrr Aflfl He I peuranucr, ue-
oAHor{paTrro paBJr[qHbrMrr aBropaMn, Mr,r [poAeJraJrr4 aTy ilpor{eAypy cHoBa,
qro6br yflcHrrrb ilpuquur,r pacxo)r{AeHr,rfl peByJlbraroB yrlolr{flIryrblx pa6or !r

oqeHr{Tr, oTHOCrrTeJr},Hyro poJrb paSJruqHbrx }IexaHr{3\[oB Bo36y?I{Aerll4fl ypoB-
ueft He I.

Mu paccuarprlBaJrrr ilapareJrrrft r{ oproreJrr.rft conuecrno, Tart HaIt cBflBb

rrelltAy IIr4Mr,r ocyqecTBJr_fleTcfl arepeS riorrTrlHyyl, rrTo rvlaTeMaT[rrecH[ Bblpa-

iliaercfl npr4coeAr,rHeHrreM K ypaBHer{rraM crarlr{oHapHocrl{ AJITI ypoBHet ypae-
HeHI{fl r{OrlrdBaqr,roHrroro paBrroBecr{fl.,flocrarouuo paccMarpl,IBarb ypoBHI{ Ao

n:3 tr lroHrr4gyylr. BfiraflHr,re ypoBrrefi c n> 4 na aaccneul{e 6oJlee u}rBKIlx
ypoBlreft Maro. Boo6qe roBop-E, BJrr{.flrrr,Ie [epexoAoB c n > 4 n itou:rr,l[yyr[ rroA

AeficrBIIeM r,r3flyqeHrrfl rr aireHTpoH]roro yAapa ]vlo]I(er r,rrparE, tIeHoropyro poJrb

B yBerr,lqeHurl noilr.rqecrBa r.roHoB reJrr,rrr. fipu arolr ocHoBHbIlI Ii{exaHI{31{oM
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r4oHr{Baqr{u aroMoB reJII{fl c BepxHr[x ypoBr{eir flBJrflerc-a aJrer{Tpourrbrt V-nail
ceqeHr4fl rronrlaaqrrfi AJIfi Itoroporo ]IetrBBecrnrr. IlplrurMafi BrrarleHrrfi AJIfi ce-
sesfift uoIIr{3aIII[I,I B orrpaB[ar{Ebrx rrpeAeJrax, Mbr oqeHrlJrrr poJrr, [epexoAoB r(B

BepxHr{x yponuefi B noHTurryyu. t{ucro arr.r.x rrepexoAoB onaaaJrocb HeAocra-
TOqIrriM AJI'I CyIIIeCTBerrHOrO r{BMeHer{H.n CTetreHn EoHr{3aqr{r4 reJrrrf; B cBfl3r{
c 3TI{M nrbr r{x He paccMaTprrBaJrrr, qTo SrraqrrTeJlbHo yflpocTr,ulo saAarry.

Peruerure cucrerrbr ypanueurir AJr.fl ypoBuef4. 215 , zrP, 3rP , 3rD , 235 23P,
33p, 33D Lr n: oc rroaBoJrfler orrpeAeJrurb HaceJrer{Hocrr, DTr,rx ypoBHeft (no
oruorlreHr{ro rt qucry arol{oB B cocroflrrr{n t1S). Ecln atr,r BeJrr{qr{Ebr uaftgennr,
rrolr{Ho Jrerno cocqr{Tarb EaceJrerruocrn yponueft Arrtt tL ) 4. BwuucJreutrrr
IrpoBoAr{Jlr{ct, AJIrr Brraqeurirfl reMtreparyp T" 104, 1,5'104, 1,7.L04, 2,0.L04,
2,5'L04 u 3,0.104 rpagycon. Slexrponr{yrc fio}rqe}rrpar{rrc Mbr rrpr{HrJrr{ paB-
ttoft 2.\}ta ctuL-ts, ficxo[fi r{B Toro, sro ranoe BHaqerrrle flofiyqaercfi rrpr4 aua-
JII,rae BoAopoArrbrx rlrnuft Bo BcrrbrrtrHax, Harrpr,rMop, s [t5l u s $ 3 nacroRq,eir
pa6orr,r. Ecnlr r:o4opo4 u rerlrft cBerflTc.rr B paailfiqHr,rx aJIeMeHTax BcrlL,rflrrtr{,
To eABa Jrrr cJreAyer olnlrAarr,, rITo DJlenrpor{rraf Kor{qerrrpar{r.rfl 6y4er lrenrueft
B Mecrax cBeqelrrrfl reJlr{fl, seM B Mecrax cBerreHr.rfl BoAopoAa. Eclra lne oua
6orsure, .rel{ 2'1013, ro aoa6yxrgeure reJrr{fi BJrexTporrr{brM ygapoM 6yger eule
s{{ennrnuee ilpr4 rex }He reMrleparypax. O6nnrae reJrrr.fl rro orrrorrrentrro n Bo-

I{opoAy [pr4uflTo I :5, r. e. qracro aroMoB reJrrrfl s L cns, Baflroe rrpr{ pacqe-
rax, paBrrr;rocr 4.1012.

PacclrarpnnaJlr{cb c.rre/Iyrcqr{e rrpoqeccrr, npr{BoAfr[,?re R BaceJrerrrrro u
.orrycromeurrro yponnefi .

t. B o a 6 ymAelrre a JreHrp oHHriM yAap oM. Ceueunagnn
soa6yrxgenufl c ocuoBrroro ypoBrrfl tlS 6rrmr Barrrbr corJracuo cBo[He, cocraB-
reuuoft E. Bapxouou u I. Meccu [16].

,(nx noa6ylnAerlrfl c cy6op4uuarHbrx yporuefi amcrrepr{}reuTaJrbrrbrx ce-
ceHuit He cyrqecrByer. Momno BblrrtrcJrr{Tr, ceqeEtrfi c rroMorrlbro nplrnegeuuofi
s [17] tfopnrynr,r

r(?r): 3xea/a* -,h) (3)

l,Ir,rerorcl ranirir, ur,rrrrrc.Trelrr{fl ceqesnft AJrfl pfAa rrepexoAoB, cl(c.tIi\rrrrrrre

lj. fluopcrurr [18] rr ll . X'Ionceesr.rqer,r [19J. CparueHrre ceqeHrrii A.nn rcpexo-
gou (21,S - 3tP lt 23S .- 33P) uortaarruaer, qro ceqeHr[fl, Aar]aelIbre r[ropulrflsir
(3), aasr,uueHLr u t()-50 paa. B 4anr,rreftureNr rrrr r.rcrroJrr,BoBaJnr ceqeHrlfl fluop-
crtolo AJI,{ Tex rlellcxoAoB, lroTopbre y Hero r{},reroTcrr, a A"Trfl l{pyrr,rx rrepexo[oR
6paln BH&{errlIfI. BtrqlrcJreHHbre uo Sopuyre (3) r,r yMer.rbrrrcrrHrre n t0-50 paa.
llo ucflrtolr c,rryqaLa, rreroqrrocrb euaqeulrii ceqerurrYr Boa6y[{AeHrrr DJrcnrporr-
lILIlr )/[apor\I c cy6op;luuarrl];rx yponneft [l]r{BoAr{r n uenorolloii rreoIIpe4c.ucrr-
IIOCTII B BbIqIIC.TIEIIIIbIX IIACEJIEIIHOCTflX, TAIT ITAI( BTII IIPOI\ECCT)I IIIPAIOT IIOIIA-

.rtyrc pOJIL,

2. Itro rIrIB ai{rrrr oJrerirp orrrrbrN[ yI(ap orr, Ce.renr,rrr r.rofllr-
BauI{II c ocnoBr{oro ylloBrrfl 1.15 paccunrar:rr,r reoperr,rqecnrr u pa6otax '20,2[1,
Pac-rctr,r IIcrrJIoxo corilacylorctr o ortcile plrr\rteHT&Jrblrtin{Lr BrIatler.Ir{fl}II,I 1221 .

/lnn ypouus 21S r'rr,r r,rcrroJrr,BoBaJrr,r Aalrrrbre flnopcnolo ra 120], xoropbre Ao-
IIoJILII() XOpOilO COT;raCyIOTCT{ C uSrqrtc,[elrr,IflNrr,l rto JIO,,I.V3\I]Ir{pnqe0KOl,l
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Sopuyne, [pr4BeAeuHoft Arleuoirr n71,,[,m uonr.rsaqlru c 23S MbI BDrqIrcJrIrJrI,I

ceqeurfl uo etoil {opuyne.
3. B o s 6 y ntA e H I,I e c o Jr II e tIH rI1\{ Ir ll ,rr yrI e Hr{ e x{. 3:ror ue-

xarrr{a1\[ loaSym4eulrfl u]rpaer 6onr,ulyro poJIb AJIrI rlepexoAoB I\[e]ItAy roaSyxr-

AeHrIbrMI{ COCTOtIHTIflt{rI; elo yqlITr,IBaJII'r O6r,r.rnbrll o6paaou, T. e. ilpI{uI(N[aJrII

1', : 5700o u {axtop Al,IJrKlI{r1I'I 14' : +.
4. B o a 6 y inAe rrrl o c o 6 c tB crrl{ r,rNI I4 B Jr yq eIrI,I e NI

B c rr br rrr H rr, Ourlr-recHafl ToJrrqa Bcnbrrln[ rlpr{ rnr"reftur,rx paalvlepax

l= 108 B peaoHaHcrrbrx Jrr{r{rr.rlx feJlr[fl oqenL BeJIIrr{a npl{ TeMrleparypax Ao
3'104 'l{. floarouy co6crnenuoe }raJlyqeHrle BcrIbIrIrHrr B pe3oHancrlbrx JII,I-

Hlrflx u, [o-Br,rAr{r\{olry, B noHTr{HyyNIe Irrpaet 6onr,uryro poJIb B noa6yxrTleuuu

r[ r{oHrraarlrrr{ aroMoB. Toqnr,rfi yqer aroro uailyqeHrrfl r'pe6yet pemeul{fl ypaB-

Herrrr.rr nepeHoca coBlrecrrro c ypaRHeHr{flr\{r.r craqnor{aprlocrrr. Montuo, oll}Iarto,
paccNrorpert, ABa [peAeJrbubrx cJlyrraf: a) ouruuecxatr roJIIqa MaJIa r,r coor-
BercrByroru,r4it uoe6ynrgenuro co6crBeHHr,rNr uBryqeurlerl rIJIer.I B ypaBlreHrrfx
cTaru4oHapr{ocTrr oTcyTCTByeT; 6) outnuecnaf ToJIrrIa oqeHb BeJItrrHa, TaH qTo

natngr,rii crroHTaHuo usflyarerrrrbn-r r{Barrr BHoBr, rrolJloqaercfl, T. o, B ypaBl{e-
rrr4flx crarlrroHapuocrrr AJr.fl ypoBrrefi. nLP rrJrer'rbr, coorBercrByloqrle c[oHTaH-
Hbrnr nepexoAalr c ypoouefi ntP tta 11,S, r rorrHocru cnoNrrlcucr{poBaHbl o6par-
Hbu\{Ir nepexoAaMrl Ba crrer uorJrouler{r{.s co6crsenrroro rtailyqelMfl, a B ypaB-
HeHI{r{ uoHr,raarll{oHrroro paBHoBecurr pcrtou6lluaqulr fla 11,S cnomueucr{poBaubr

{oronour,raaqneli c t1,S co6crnerrrrbrr\l r[BJryqeHr,rer{. Pemenug ypaonenraft cta-
Ilr4oHapHocrn rrpoBoAr,rJrr{cb }l AByx uaprraurax - AJrrr rr,c K L v "tr,,r)>, I.

finn T: l,7.tOa ruu [poBeJrr.r pacqer];r AJrrr rpex Bap]ra]rroB: a) nonnan
lpoBpaqHocrb B peBouarrorrr{x JIr.IHn.sx }t Ito}Irl{Ilyytuc (t",. < t),6) upoapau-
IIOCTL II IiOIITI{I{yyMe I{ HelpOBIla.IHOoTL ll pesOlIauCHLIX JII{HIIflX (t" ( t,
tr)1) r,r n) Herrpoapaalrrocrl; rtan Il JIrIHI,Ifx, TaIt I,I B nollTr{rryyl\{e (tr,")>t).
Ilz ra6tr.6 nu4no, rlro oryqar (6) n (rl) (Nrn'l' : 1,7 'tOa) nano orJurqalorcf

Apyr or Apyra.!,na 4pylux rerrreparyp nrr,I Rr,Iqrcrflrrl cryqau (a) u (n),
a Arra T : 2,5 'tOa lr 3,0'104 roJILHo clyuaii (a).

5. P e H o nr 6 lr H a rI r{ r{. flprr pacuetax pcxou6nuaqufi rvrDr rrcrrorrrrBo-

rlaJrrl BHaqeulrx noa{$uqr,re}rroB {otoenentpr4qeonoro florJrorqe]rr{fl AJrfl BoAo-

.pogouo4o6uoro aroN{a c cooruercrByrorq[\(rl crarncrr.rqccnnr[u BecaN,rr,r.

Cy-IIIy-Xyauroru [23] 6srnu uponeAcr{br reopcrrralecHr,re BbrqrrcJleHr{fl xoo{{nqrl-
errroB rrelpepbrBHoro norJrolqeHrln He I c yponneii 11,S, 21,S u 23P, AJrr rto-

Topbrx cJreAoBaJro 6rr ontr,rqatb i\[aItcI{NIaJrEIrolo orrtJlorreHr{.fl or BoAopoAorro-
go6uocrrl. Ognario cpaBrrerrre pacqeroB ftotopexon6urtaquft c ncrIoJrLBoBa-

uuenr noa$SrlqrrerrroB Cy-IIIy-XyarIla rI noAopoAollo4o6r.roro aroNla flonaBr,r-

llaeT, qTO paBJII4qi{e HOSHaIIUTOJII.HO.

6.Cuor1 rarrHEre rlepexoAbr c BcpxIr14x yposHeft.
Bepoxrnocrr[ [epexoAoB AJrfl Br,rquc.fleHl,In Drr{x qlreHoB 6panucr corJracno

[17]. Ans [epexoAoB 4-3 neponrrroclfl nepexoAoB or{e}rr{BaJrr{cb rro arraJrorurr

c co orBercrBvroxlrrMrr rlep exoAal{Ir A JIfl B oAoll o ga. C)noutalrubre flep exoAbr [oq-
Tr,r AJrfl Bcex ypoBrreii fBfiflrorcfl ocuorHr"rr[ rrexar.rr,rBNroNr orrycromeur{n yponueft.
trllcnrro.renr,re ilpeAoraBJlrllor ypogrrr4 21S u 23S, A.rrfl r(oropr,rx flepexoAbr Brrr4g

Barrpeil{errbr. Ang 21S r 23S ocrroBr'rrJx{[ rrexarrr,rarraMr.I olycromeHr4fl flBJrr{rorcfl

9 trIss. I{nbrlrcrroft o6cepnar., r. XXVII 
l^g



Boa6yr{Aenrle BJTeKTpoHH],rr{ yAapolr, {oroBoa6ymgenne Ha ypoBeHE, 31P rr
33P u ryrrlarqr{e coyAapeHrrr.

finx yxoga r[B r(ouTr{rlyyrra ocHoBHyro poJrr, urparor penoiu6rauaqrrr{ c r4aJry-
qer.IueM.

Peaynrrarrr pacqeroB HaceJreHHocreir rpnee4enr,r B ra6n. 5, a n ra6l. 6a,
66, 6n - qlrcJra rlpoqeccoB y L cng aa t cen., np],rBoAflfltr{e K BaceJreHr,lro r{ orry.

croruerrnrc yponueii He I.
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$15. CpamreHl,Ie pacqeroB c ua6rrogerurRmr,r

' ConocraBJlenrre AaHHLrx ra6rr.2 ra ta6r. 5 nonaar,rsaer, qro paccl{orpeH}rbre

Harllr npoqeccr,r uoe6ylxAeHrrfl yponueft uplt reruneparype 7,7-2,0'104 "i(
Lr tre : 2'70t3 rroJrgocrl,ro o6ecueqnsaror rpe6yerryro HaceJreHHocrr, ypourreri"
rlpuqelr u g,efrc:roureJrbHocrtrr, [o-Br4Arrr\roMy, ]rxreer nrecrb cnyuafi, npoirtcnty-
to'Iru,rfi N,Ielr{Ay xr,c4 L v tr,") 1, tart nan na6nropaeNlbre HaceJrerlgocrlr rra-
xoAflTcrr l\,reEtAy Sblqr4cJreHHbl},ru B eTr,lx AByx BaprraHTax Be[r,rsIrHaIIlI AJIfl
T, : 1,7'104 oK.

B pa6o'rax B. A. Itpara r B. NI. Co6orreea [6] u B. A. Iipara rr
'f. B. Itpar tttl r,rMeercrr yrBeplr{Acrrrre, rrro rrorrBJrenue nusr,rii reJrrrfl r}

ilBlryqeuuu lra Ar{cne Consqa BoBMo}nHo 'r'oJrbr{o rtpu T ": 100 000" I( AJrfl orrrr-
rre cxtr{ Torrxrrx rnnr,rri. 3ro yrnepnrAerrl,re oclroBaHo na roM, rrro e('.rrr,r nellexoA},r
a,relrrAy noa6yxrlennlrMr4 ypoBrrflMrr rroA ger:rcrnlrerr coilHequoro r,raJryqerrrrrr

upeo6nagaror Ha,q ocraJrbHr,rMrr nepexoAar{rr, To AoJr?nHa rro.rrBJrrrrrrcfl Jrr,rur,rrr

rrorJrorrreHr{fl, a He l{alyt1g11rr. ,(pyruuu cJroBaMr4, aro o6crosrerr,crso
MOIItHO BbIpa3I{Tr, TaH: ecJrr{ OTEO[reHrre aMCeJI aTOMOB Ha BepXHeM I,r ]II4]rt-

- /ff;\ ,-^/,\
ueM ypoBurx Anfl garruoir tutlLn4 [^, )""r, (r;]", ro rrrrur{Fr BrrAHa B

/'Nr\ -/tre\r,rsJryqeHrirr[, a ecJlrr I n,, /o"r a \ ,u ]" , JtrrHr,rfl BrrAHa B norJrorrleHr,rr.r.

€ia/AI \
/ "i \ 6i tit,,r ----:- r - -p'-- 

t', I.Ae til - alreprua noa6yxAeEl4f lrrr:r,trrtr, 7',. - rcu-
\ 1/r /o - sh"
rreparypa lrBrylreHufl Conuqa (7" : 5700'K).

IJ ra6r. 7 lprrncgeuu BuaueHrrfl ( p) AJrfl pa3Jrr4uHux nrrullir, a
\"/t / O

rar{Ere Br,rrrr.rcre}rHr,re or,omeHr,r, (# ) , noflyrreHH.re uB ra6n. G. tr42
\ 1yi. , s",

AaEHr,rx ra6n. 7 cJre,qyer, qro [J]fl scex nuuurl, HpoMe I], 5876 u 10830,
,Iy', \ tlVr \

cooruotrrcHr4" (# ) > (#l Br,rrorrHflcrot ylr(ctpul'":7,5--2. 10r"K.
\,',t /nCn \,'if /O

IIm nlruurt l,I 5876 u 10830, HaBaJrocrr 6u, w gnn naxofi reMueparypbr
aro coorHomeHl{e He BbltloJrrrflercR. OguaHo, r{aK M6I yE{e orMeqaJrl,I, Bblarr4-

cJleHrrfl rraceJrerrHocreii ragr s ce6e Herioropyro EeorrpeAeJreHHocrr, BcJrcl(-

crBr4e r'rerorrEocrlt eHa.reu]afi ce.reHrli.i, oco6enno ceqenufr roa6ymgeuna
aJrenrpoHHr,rM yIapoM c cy6opgr.ruaHrnbrx yponneft. Ecrr.r o6parrrrr,cfl rt
ra6rr. 6, To MolKHo BrrAerE,, qro Arrr BaceJrerrlrrl ypoBrrg 23P ros6yxrAeHr,rc
coJIHeqHErM. uBryqeHr4eM orreur, Irearralr?rreJllllo [peBocxoArrr noa6l,xgenrre
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q)olix,ryile Atteua cerrerrrre nprirMeplro r 50 pae 6onue ceqcHlrfl, Bbrrrr.rcJrerl-

HoIo flBopcrrlrM). ,I[ocraro.ruo yBeJlr{qrrrr, BBflToe HaMtrr cerreHr,re AJrrr BJrer{-

rporrHoro yAapa B 2 pasa (u 4eficrnuteJrllloorl{ o}Io Mo}r{er 6r,rrl lr eule
rlV. \ r/y'. \

6o;nr,rnru) u cooruorocrrrrc ( fr )"",> ln;). 6v0", o6ecre,reHo. 3ro npr.t-

BeACT Tanlrre rt 6oJrce Lrrrrerrcl,rBrroMy onycTorlreutrlro, a cJIeAoBareJIEHo, I4 rt
MeHbrrrel,i HaceJreHHocrrr ypoBr.rfl 235 u yJryrr[rrr corJlacl{e Ha6[IoAaeMbIx u
Br,rarr.rcJrelrlrb-rx HaceJrerrrrocreii ypoBneir 23,S u 23P. Asarottl.rnafl HaprI4Ha
Ha6rroAaercn Arrn Jrr,rHr,rr,r I 5876, AJrfl noropor;r noa6yxtgelll{e aJrexrpor{r-rbrM

yAapoM c vpoBHfl 23P coscela Ire yt1111'61uuJlocr, HaMr4 npr{ pacalerax.
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Taxlrru o6paaou, paccx{orpel{rre Bcex rlpoqeccoB uoa6ynrg,enu x .rrn-uuit

He I uoenoJr.rrer cAeJlarb BLTBoA o roM, qro JIr{Hr{I{ r,rBryqeuufl reJrltfl BoSHn-

naroT Bo BcrrbrrrlHax, ItorAa SJIeHTpOHHafl TelllepaTypa AocTI.IIaeT SHaqeIII{fl

L,7 -2,0.{04 
o K, a aJrenrpo}rr-rafl norll{eHTpallr{rr rlopflAfia L}rs cM-\. Tar'l HaH

rrrnpr4ubr ,rr.lgufi reJlr{.fl garcr npr6udBtrreJrbuo rar(yrc x{e Hrl}Ierrlqecnyro rel\{rle-

parypy, rrer Heo6xoAr,rr\{ocrr{ rrprrnJle(arb r{aHrre-To Apyrlre }texaHI{BMbI AJIfl

o 6r, ncu. erwt g B o B 6 yH{AeI'ru rr r e JIrr i{ B o B c rIbrIrIH ax.
Ynaeanr,{.fl Ha or{eHr, tsHcoltyrc Te}Ifieparypy BcrrbllleH, rIoJIyqeHHr,Ie rto

llr.lpl{rlaM rnuufi [24], uosMontrro, tn6o cnnaaHbl c HeTepMI4qeCItlIM yulrr-
pelrl{err Jrr,rr{uft, nlr6o c 6oilee rrlrenoit anertrpo}rHoit ItoHl{entpaql,teli B arl{x
BCITbIIT tiax.

S 6. llot,ttoltlt'urtt' ])t'rlrt'('lloBcr(ofo ItirJryttetttlfl -roalrollttrr,lii rlexaHIISM pa:JorpeBa Bclbl[relt

B npc4r,r4yuqeir pa6otc I 10 | nrsr paccrrorpc,rlt Bonpoc o noa6yrrtAcrrrtr.I rlo

rcrrbrrlnax Jrlrlrr{r{ }, 46BG He II lr ror(aBaJrrr, qro AiltI ee florBJleurrr rlprr

n, = L0rs Aocrarorlllo rexrueparypbr T":2,5'{04 "i(. I-Iauortnru, qro rlo
Jrr4lrlrflrr BoAopoAa o6r,r.ruo [oryqaercrr rer\,Iueparypa T":=. 104 "K'

Bce aro rIoBBoJrtrer cAeJIarb BI{Bo/{ o ror\r, aITo gMuccflfl BcrI'LrIrreH r ruglll'toit
o6nactu crleltrpa flBJrflerctr cna6r,ru orroJrocr{ol[, r{ocBeE}rbrn( [poflBJrellr{el{
Tex rlpoqeccoB c Br,rconoil orreprneil, o norop6Ix cBl{AereJrbcrByror nsr5pocr,r

HOCI{I,IqCCnrIX CaCTr,lq r{ rrOflBJrerrtre perrTrer.IoBcr(oro r{BJryqeHr{fl Bo Bpex{fl BcIIbr-

Ilrelt.
Corracrro reopr{r4 xpouoctfepnblx Bcrlbrllrer, paapaSoraH]Ioft A' B. Cenep-

rrrr,u [25, 261, n qer{TpaJrr,Hoit qaclrl,r Bcrrbrrrlntrr - ee tlApe, sarruMarouel\I Becb-

lra lrarnri.r o6teu rro cpaBrleur.rlo c Rr.rlrrlroir o6nactr,ro BcrlbrlrrI(rt, Terl[eparypa
ttJraBNrr,r Aocrr,rraer rrop.rrAna 107", Br,rcoxotelrloparyprroe aApo tsc[];rI[Hr{

1{oJr}nrro 6r,rro racro.rur{KoM rlrrrer'rcrrB}roro peuTrerroBcr(oro usflyqerru.fl. Hatn-
que peHTreHoBcr(oro r,r3ilyqeHl{fl Rcrrbrrren rroATBep]r{AeHo p.rIAoI\[ na6,lroAeunfi,
rrpoBeAcr,rr.rbrx c llorrolrIb]o parrcr r{ cilyTrrr{HoB, B rraCTHoCru 1271. floton peHt-
rerrollcnofo rrBJryqeHr4rr pasJrr{qe}r IIJrfr paSrrbrx BCIltrileH I4, BeporITIIO, saKJrIOqeH

B rrpeAeJrax or r{ecnoJrbnrrx corr,rx go 'l epelcatz'cet+ ua rpaHr{qe geusoii atrto-
c$epr,r B r{HTepBaJre AJrr{H BoJrrr or 2 4o B A. Bcustunta, ua6nro4aeNrafl B Jru-

rrr'Irrx Br{Ar{Moro ysacrna crrexTpa, Bar{r{Maer o6rac:rr Bor(pyr fl\pa pas\repon[

lu"r, =t 108 c"u,. Itunetusecnag ren{[eparypa ou4nntoil Bcrlbrlrrl(u paBHa

1,7'l0ao,xouqerlrparlrr.rrBoAolloAa 2'70r'3c.,rz-3,rerufl 4'1Ot2r*-'(t-I!t:3).
\"rr" rr I

flg,po rcuulrnrr, rm[erou,ee reMflepar)rpy flopflAna 106 +-107o, 4,olntHo Aa-
Barb r{eupepuonr,rft clenrp B perrrleHoBcrtoft o6lacur.

Moinno AorrycTr.rTr, rrro pacrrpeAeJrerrr{e aueprrrr{ B crIeHTpe r43flySeuufl flApa
,orucbrBaercn {ynnquefi c AoBoJrrruo ocrpbrM }{ancru\[yMoM, rraflplrMep {yurqueft
flilaluta, yr\{Ho}nerrHoft ua roa{dlrrrtrrrerrr clK t. Tartoe Aolyrqelrlre Becb}ta Be-

porrrrro, ecJrr,r yqecrb? qro Aalne B xpaftne paBpelr(eulloit connequoft Hopoue
pacrpeAeJreHr{e }Hecrnoro usJryrresrr.fr xopoIIIo olllrcr,rBaerba {opnyloft flnanna
npr{ rel,r[eparype 7,,: 1106o. ,{ln xoponr,r noa{{nql{erlr (Ar{Jrroquu)) crri:
=.4'10-1? [28].)
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,(nuua BoJrHbr xpafl rlorJlorrIeHr,rfl.I(-o6oro.rrilr lireJTeaa Iu6 x 1,7 A, L - o6o-
rorlltlr ?u, = L6 A. Itoa{Suqr{errrr,r florJrorqerrrl.fl pr oflTusecnafl ToJrrqa Bcrrr,rrfl-
nn, o6;rgrgpJlelrHlre trorJrolu,eHrrent 1(- lr Z-o6o;ro.rnaMrr, coorBercrBe]rHo paBHbr:

xn : 0,46. L0*1's c.M2, rx : 0,57 .10-2;
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I ,9.10-2
3, 7 . 10-3
1 , 4. 10-3
2,0
2,5.10-1
5 ,11' !Q-e
2,5.10-s
1 ,6.10-e
t ,11' tQ-z
6,5.10-3
1r,0.10-3

2,5.1C)-2
1 ,r. 10-2
3, t .10-1

I ,8. t0-1
1. ,11' tQ*t
5 ,2. 70-2

2,5.10-1
6,21'19-s
3,0.10-s
I ,8 . 10*3

| ,/1' lQ-z
1r, 9-10-3
3,5.10-3

3,3.10-2
,I ,[.16 2

2,2. l1-L
1,3.10-1
I ,0 . 10-r
5 ,5 . 10-z'

2,8. i 0-1
1 ,5. 10-2
7 ,7 . t0-3
1t,7 .'10*3

I ,5 . 10-2
8, {. lQ-s
1r, 8 . 10-3

Cpannenue rK lt tr, c Irpl{BeAerr}rl;rlr Br,rrle flolJrorqeHr{err He I [ortaar,Inaer'
r{ro B paccNrarpr,rBaeMbrx o6nacr.sx cleHrpa upeo6taAarouryrc poJrrr rmpaer
rlorJlox{eHrre }fiecrltoro r4BJryqeuuf rrApa Bclbrrrrnrr arolrar{rr He I, eror BLTBoA

cnpaBeAJrr{B rar}Ke AJrrr AJrr4rr BoJrrr rro npalilrcit r{epe Ao - t00 A.
Oueurguo, qro Arfl corJlacoBalrr,rrr c Aarrrrbrnr,r na6nrogerruli upnunrarr N,ro-

IEJII, BCIIbIIIIHTI AOJI}IT}IA YAOBJIETBOPflTI, CJIEAYIOUT,T,I,U TPE6OBAIIIIflI\,I: A) UOTOTI
peHTtorroBcnoro r43ilyqeur,rfl rra rpaHr{r{e arMocsepbr 3eunr.r AoJr?rieH cocrar-
JrflTr, .P3er{:0,5 opelcnz ceti 6) norJrorqeHrrafl eAlrr{r.rqeft o6.lerra Rcrrr{rrrnlr
DHeprl,Ifl r{BflyqeHl,Ifl .rIApa AoJr}r{Ha o6ecue.rnrr, na6rrogaeN{yro ar{r{ccrrro Bcrr1,rflr-
rirr r] Br,rAtn\rofi u ynr,rpa{lroneroroft o6racru. Ouenr,r4no, arro Jrr{}rrrrr B yJrLrpa-
Slrorcronoft o6tacrlr )Hocflr 6onr,ruyro qacrb arreprufl. Ecflr,r BocrroJrr,Bor]trTb-
cfl 0IIOHHaIIIr I{HTeIrcI{BHocrrr Lo no uclbrrrrHe, c/{cJrarrHbrl{rr A. E. Ccncpnr,rlr
r [29], ro sueprl{fl, rlorJlorqaellarl ellrrrr}rqei;r o6r,eua Bcrrbrrrrnn sa 1cert.,
AoJrlriua 6rrrr, panua E' := 5 . 102 apelcns . cen.

tr4cxoAn r{B aTrrx rpe6onarwrii, oqeHrri\r r{BeroByro rex{ueparypy frApa, a ran-
}Iic ItoJII,Iqectso {or:olror'rr,raarllrir aror{oB reJII,Ifl, BrIBBarrrrblx }Heornr{xr r,raryare-
HI{e}L[Apa. flocnoll,rt5, r{br rrpr4}rrrJrr,r, rrro xo4 {yunqr,ur pacflpeAeJrer{r,rfl a]rep-
rI{I'r B Crrer{Tpe rl3Jyrrerrr4fl t;1pa uplr6Jrr4srrrcJrr,Ho orrrrcDrBaercn $oprlynofi
flnanria, To r,ra ycJroBur,l aa4auu rrirer{aer oseBuAnoe paBeHcrBo

4rtR2F r"** ll u"rL' : o,So7'l,rrp ,

r4tr -R - paccroflr{ue or 3eM.;rrl 4o Coluqa, Vo",, - o6r,eu wrTlr.ruoii Bcrrbrrrrnr{,
s - nnorqaAE, rroBepx,ocrr{, qepcB noropym BrrxoAr.rr pacc}rarpr.BaeNroc perrr-
reHoBcHoe r{sJryqeH[e .frApa, c - Rogs+uqr{e}rr, orrpe4ennrcquii orriJrorreHr,re
alreprerrlrrecxoft cnerulrocrl{ .aApa or cBerrrrlrocru a6corrorHo qeprroro reJra,
o - rrocrorrnuaa cre$aHa - Eolr,qrlana. Sueprua -8" uolnouleHHafr eAr.r-
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ttuqeft o6r,eua BCrIbImHr4, PaBHa 6
E, - 3s \ p, (t - ,-""1d.v,/""r J

vo

s71cCt F, - a1lepreTl1qec11a.fl CB9TIII{OCT6 AApa B eAUH11q1rOIu uI.ITepBaIe qag-

TOT, Ty - OllTl4qecflaf TOJIIU,a BCIIbIIXHII AJIfl I{3JIyrIeHI',I.fl, BbIXOA'TUIeTO !13 flAl]a?

ru : ko(T)' ,,u" ,1,"", (6)

n,n r,r fuo - 
qa0Tora r.r noa{{uqI,IeIIT ItorJIoU{eHI{fl IIa IpaHI{qe IJIaBHOiI Cepllu

ile L
llop,craurn BIIaqeEI{e oS us ypauIeIIIIfl (5) n (a) II BhlpaBIrlr F, uepea {yurt-

rlnro llnanxa, rIoJIYqur{
1''l,np 2r,h (4nRzF u"*+ V t ctlr' ) (7)

o itv

i ,, (rI 
r oun 

- t)-t 1t - c-',; r1v

vo

3ro ar,rpaxteHl{e orlpeAeJlfleT qBeTOBym rellllepaTypy flApa BcIIIIIII}III, [p!I rto-

ropofi o6ecueq[saercn tpe6ye]{oe coorl{orlleHtre Me)flAy trolJloillaeMoft n rtpo-

xotrlxuleil qepes Bcnbrrrrny srreprl{.trMlr perrTter{oBcr(oro I{3JIyqeHIlE.

flory.1g111rufi !fi (7) ILBeroBa.rI reMleparypa .flApa BcIIbrIIrItI4 paBua Tott :
: 5'106o. Cne4yer orr\,rerlrrb, rrro ecJrr4 npr{I{.flTb AJIrr re}Ileparypbr.rlApa srla-
r{egr{e t0 6o, rO [pI4 BLIIISJIIISHUI4 yCJIOBwg- E' : 5'1"02 gpelca1'9 'cett trOTOH peHT-

regoBcr(or.o u3flyrreH[fl Ha rpaHr{r{e BeMl{oli arr{oc{epbr 6yg,et cocraBJlflTb Bcero

Jrr,rrtrb F,re.r : L0-5 gpalcwz'ceh, r. e. 6yget Ha HeCI(oJIbI{o flop.flAl(oB x[e]Ibltre;

.Ierr ua6ilIofi&eMbrit lrorolt.
IIpn reinneparype .flApa rropflAr(a 10?o r4 BbIIle MexalII{BI\[ rrarpeBa Bcrlr,rllltr{

perrrrerroBcnr4M 1l3Jly.reulleN,r ,rApa He 6yAer a{$entunnrr}r, Tar( nalt Bclrblrrlfia

5yp,et npoepacua AilrI Eroro IlaJIyqeHI,Ifl. B AeftcrBl{reJlbl{ocrIl }I{e HaAo yqecrl,
qTo eorr4 ,rApO u\{eeT Tenf[epaTypy [op.tIAKa 10?o u.nr,r BrIIIIe, To IIepeXoAIIafl

oSracrt n1elliAy .flAponl I,I BcItbIIIIItoi,i 6yge:r r'rue:rr, 6onee unaHylo qBeroBylo rerl-

rreparypy. B erou cJryqae lr{ecrr{oe rlsryqerue ilepexoArroii o6racru, Haqrllrafl

c X:= B -:- 10 A, 6yner rrpanTllqecnu rroJIIIocrblo rlorJrolqarr'cn scnbrrtrioii

1I 0[OCO6CTBOBaTL ee flarpeBy.
tlnclo {o:rouoruraaqr4it aroa{oB reJlrlfl iltecrl(r{r[ ugJryrreH[eN't flApa BcIrbIIr{ItrI

s 7 c"tt} Ba I cex. Jrerr{o ilolyr1p116 I{B ypaBrIeHI,If (5) rlyret\,I AeJreHr{r{ lloAbllrre-

rpirJlbuol'o Br,tpa]neHurr rla a]Iepr]Iro nBaHTa hv

oS p1,(l-n
zr-t : 7; ) tt\r (L\j'

fIo4c:rarnn r (B) auauenre q,S rB ypaBllellllfl (4) lr nnaunoBcltyrc Syunqulo
1r, uoily'rrtlr

2n (4nR2F.."rr* V r,"r4') _ c_at) d\:. (9)bl-f 
- >'l'4orrczV o",

flpr Zno, : 5'106 rPa^Ycotr
Cpasnerure troryqeuHoro

He I arexrporrHbll\Ir[ yAapal{r{

(., )

v o"rrE'c2i

(8)

o lt,t

\v2(r,,l ,rnp_1) '(1
,)

zr- | : 3,0 '1011 cJV'-s'cerc-L '
qlllcra {or:onoluraaqraft c qtrcJlol{ nonrraaqr'rir

(cru. ra6r. 6) uonaar,rnaer' qro yffie flpx I(I{fle-
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Tflqecr(of,r Ter\,IlepaType Bcrlbrlrlnr4 onoiro 1,7'L04' {o:ror,ronnaaqlrfl peHTle}roB-

cfirx[ r{3[yrreHr{eM He r{rpaer orrpe[eJrflrorq,eft poru B o6pasoBaHrrl{ I{oHo]l He IL
O4nano [ocr{oirbny florJroilIeHr{e BcrrbrrtrHorl trtecrl{oro fiBilyqenrl.fl aAp a [[o]I{er

o6ecne.rrrrr rrpr.rron DHeprI4I{ Bo BcrIIJIrrHy lroptlAlta 5'102 -- 103 spelc,ug'cen,
qro coorBercrByer ua6nro4aeuoit aneproorAaqe e4ufluqr,r o5r,eiua BcrrDIIrInrr,

To uaily.rerrlre .flApa Nrolner 5r,rrb ocnoslrrrM trrcroql{Irnoa{ HarpeBa BcrIbIIrItr{.

Mexanr,rerr Drouo HaIpeBa, oqeRI{AHo, CJIeAyIoUnit: so Bper[fl {otOuonuaaquu
reJr}rfl perrTrer.roBcntrMlr HBalrtauu o6paayroTcfl 6rrcrpue SJIeItrpoHLr c sllell-
rneft ,- L neo. Itoa{frr.rqueur penou6urraqr{rr npra tanoii alreprllr{ aJlcr{rporla

\raJI, IroaTot\Iy aJreItTpoHLI [pe]ItAe, rIeM pexolr6uuupyror, o6uenlroTctl arlep-

rrreft c rrJIaatvloft Bcllbrmfir{, yBefiI,rqr,IBafi nr{IIeTI,IqeCHyIo Tel[flepaTypy IIJ]a3NrI.

Cre.ren[e Bcrrbrmnr{ B pagruqgr,rx Jnrgrrfx wrgr,rlroii u ynr,rpa{IroileroBofi
o6nacrr,r orrpeAeJr.rrerc.fl B ocuoBrlol,r DJrer{TporIIIbIl\{I{ yAapat{u npr{ orI{ocIlTeJIr,Iro

HeBbrcoltoii Trrin : 1,0 -- 3,0'104' K.
Anropr,r BsIpalItaIoT 6ralogapr.roctr E. tr4. JIlrUopeHIto 3a Ilox{o1r1r o o6pa-

'6orrre crlenrpolpaNlM Bcrll,rlrelt,

xrtaii 1961 r.
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AITA A E N,II,I fl I] AY H CCCP
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Tou XXVII, 1.962 r.

YPABHEHIIfl TYIIUCTOTO PABHOBECIITfl
B ATMOC@EPAX MATHIITHbIX 3BE3[

I]. E. Cm,eqoclrrog

f[ae'rcn r{eroA Br,rqlrcJreru.rn xoarlrplrur,rLlrrroB lc*, nt,* B ypaBr]enrrrx Arltt ycJroBIrE JIy-

qI{cToro pilBHoBecrlfi:

i,a : o. 
[a*J

.tt'
/ v- : 6- 

L,)r+\

da1
I

4n I'
da1

I

4n )'

. f f - dr_-," (
i,+==6+1 "*)'*(U) a" + /,- )

i"* : o-ln'*i'.,.,u, # * *-T-

r.@*

r.e)*

+r-J r-rer #];

+*-\,-$)*)

Oupe4errro'rctr BLlpax(eulrrr AJIrI xoo{(puquenron rrpIr peBoltarcnhlx rrepexoIIax
L113

i:0-. i:t, i:I-i:0, i: z--i: Ttr i:-r-i: T. flonaar,rsac'rcrl Bo3-

Molr(rrocrr, rroJryqeur{E lo.ruoro petrrenr{E ypanuenrft trepeuoca B flyqax co BBaIINIEo-op1'o-

rorramuort rrorrrpr.Iaaqr.Iei,i l,tero4orrr trocJreAoBareJmnr,rx npu6nux<enLui.

RADIATIVE EQUILIBRIU1U EQUATIONS IN ATMOSPI]ERES OF IVIAGNETIC]
STARS, by V. E, Stepanou.- A method is given for ihe compulal,ion of the coeificients
k1, ma in the equations:

1- (0)

1 (0)

Expressions arc foturd Ior the coefficient,s aL lhe resonatce lratsiLion: i: 0 - i :7,.
i : L - i :0, i:llz-i: 17, and i :'lr-i : "lz. The possibiliiy of obbairring
l,he exact solulion oI trarsler cquations fol rays 

"vith 
mutually perpendicular polarizatiou

by the melhod of succcssir.e approxirnations is shown.

B pa6ote [t] 6ruo ronaBano, rrro ypaBrreHrrfl rrepe]roca paArraqr{u rpr,r
HalIuquu MarI{I,ITHoro rroJrf B Jlyqax co BaarrMrro-oprororraJlbuoii rtorfpu3a-
qmeft rtorxuo rpeAcraBr,rrr, B Br{Ae:

dI
.or0 ff: (t -t- I,t) /,t- x,Ll'u+- trrF"),

6r+ : a s.+, d,Tv : x,)p dll,
P-
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(1 ),

rle
Tlv-F :

6ra
14t '



s+ - a{i&e4rprBrrbre Hoaq){uquerrr,r rorJrorqeHl{rr /uIrI lrpor,rBBoJrrHoii opuen-
'TaqI4r{ Marlrr{THol'o rroJIfI, cooTBeTcTByIoIqr{e ,[ByM B3ar,rN{Ho-oprolorraJrbllblM
,cocrorrHlrflM noJIflpr{3aqrru l2l:

('"),: 
' (s1 - s2) oos 1
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| {rro-rr-r, ) sin'z1a{t
. (2)

,,(nn upolrsBoJrbrroro MyJIbrI4rJIerHoro paclqeuJreHl{fl upu AI,ITIoJILHoM I{BJIy-

umrru [3, 4]

,* : i I 
tr' + "r) + * (2so - sr - s:) sin21-l-

' +/-1 , (3)

rAe sr : ! ,rr, ,o: i "ru 
r{ s2 : i ,ro. Br,rpaxteulrn noa{{uqneuron

i:1" i:-n i:L

XIOTJIOUIEEIIB AJIfl PABJIIIqI'IbIX IIOAITOMIIOHEIIT PACIIIEIIJIEHIIfl IIMEIOT BITA"

/v'-v\zsi2i:lffifTffi,,', (3')

Z*,0
i:t

/v'-v\2

,0, : !!Jt" 
-1-[ 

,- \ i't),.. "u ,,,. (8.)-vL l[i,nrc g .J lr' - (vi7, - Avn)J, * o3r

,-4n*'o
lVlarur,rtnrre pactqenlleur4n Avoi u Avri coorBercrBeHlro paBHLI:

Avo,; : (*'ig i- m',rSr) ffi;rrH;

Av,i : m' (gi - gt,\ *-L,H.' 4fi,tnec"

L4a o6ruux coo6pameunfi u ttl 6unlr nanucaubr ycJroBrlfl AJrfI Jryqr,Icroro
paBHoBecufl n dropnre:

t"*: o1[r* 
5 

,,* (o) # *r-i r,- tol *],

: 
"- [-.1/,+ (o) '* * *r.";1,- t0 *]. 

(4)

i"-

B uacrostrteit pa6ore paaBllBaercfl Mero[ BbIqt[cJreI{I'In xoa{{ruql'IeHroB
k-y u t?x.+ I{ Aalorctl IIx BLIpa)IterIIlIf AJIfl pflAa lepexoAoB.

Ocnonur,re BeKTopbI rroJrfl pI,IBa{I,II,I

BseAeM BemroprJ noJrflpr4Bar[rrr{, xapanrep14Byrorurrc cocroflrrrre aroMa
nptt npoqeccax norJror{eHlrfl r,r uarryqeHufl rr AJIfl noJrr I{Bryqeuur ({nr. t).



Ilycrr B/{oJIL ocu 0z HatrpaBJIeHO MaIHI{rEOe IIOJIS, a HaIIpaBaeI{IIe pag-

npocrpaHeHr,rn Ro36ylnAaroqefi paglraqur{ Jre}firrr B IIJrocltocrvt. frOz rI cocraB-

JIrrcr yro.rI T c or.rc Oz. B 'ranort.cnyqae coCroEI{I{e IIoJIEp?IsaqIIlI, xapali-
TCI]I,I3yIoIIIee noI.JIoIqaTeJIbH)IIO II II3JIyaIaTEJIbH),IO CilOCO6HOCTI{ ATOMA NI)II

paBHr,rx repexoAax (Lm: +1,0), r,IoE{Iro

orrpeneJrrrrL cJIeAyIoIIII,IM o6paaou :

Lr: + (i + zj)-npaBor{p)'roBan ilo-
Itz

JIflpIr3aql.rfl;
Eo: k - lunefinarl rloJrrllrr-

r, ,. 
saql'{fl; (5)

U,2: -;: (i 
- ij) - JIcBoI{pyroBarI rlo-"v2

JIAp14S aI{I,1FI.

3pecr, i, j, k - epuulrunrre Bel{ropbl}

HanpaBJIer{Hr,Ie BItoJIt, ocefr Or, 0Y, Oz

COOTBETCTBEHI{O.

Our, t. Pacno,nontetne
rloJrflp rr3allllJI

I'it,C

BenrolroB Baanlruo-opToIoHaJIbHLIe BeI{TOpbl AJIfI

naAarouero cBeraMolI{Ho rlpeAcraBrlrr t3, 5}

B BI{AE

F pOn -r- ien . s. 0n - iP.Pn
/' 

-- ' L : --_--- 
'" (l .l Fz;',2' - (t * p,) ,

0o:icosT-k-qinY, 9o:i

(tr )

(7),

(B)

(e)

(10)

(1 r)

(r2\.

(13),

(14)

3Accr
c Er,

9X r\7
F5-

, Er _ Ber{TOpr,r noJlfr pr{3aqr,rr{, conllrl}fi eHrr6re c0orBercrBellHo
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! tzr"-sr - sz) si,: 1 f /
(s1 - s2) cos 1

li AanrrreftnreM HaM rtouag,o6grca I(BaAparLI flpoII3BcAeHllft nexropor

lloJrrprrBar{ulr. HetpyItHo lrfisrrrtbctl' alro

9r* : (E*.Er)' :

9,-: (E-'Ef )':
gon : (E*.Ei)' :

ao-: (E-'E#)':

9r*: (D*.Ei)'.:

qr- : (D-'L;)' :

t (pcosT+t)'z.T-T+F-,
t (cos1-p)'z.
T--TW, I

p2 sin2 1 .l+pt'
sinz 1
t+pt'
t (pr cos'f - t)2 .,"@'
{ (cosT+tr)'z
2*1+Fz*'



IJr,r.urcnenfie noa{Qlrqr.rerrroB lo* u tno

Llro6rr rroflcrrrlTr, MeroA Br,ItIucJIeIrIlfl moe{{uquenron /c+, 7??+, llpoRC/(oNI

coorBercrByrouqnr,i pacqer ArItI peaol{a}Icuoro repexoga I : *- i : 2!.
Pac.re:r 6ygem rpoBoAlrrr, B rIpeArIoJIolr(eHI{Ir q14cro Itorepe}IrrIoro
paccerrur{rr no qacrore. O6oerra'rz}l qepe3 Qr, Qr, Qr, Qn HorII,IaICCrno lto-
rnoqerluorli paAr,raqr,ru [pI,I noa6yxtleulrll arot{a B cocroflrrr{ e c nt : 'lr,

fi;.i
*,
_1,

I'n

our' 2' "1:T')Hl:1f; ""'*oou

-f 1lr, 
-'lr, -'1, ({r". 2) noa eoageftctnr.reM }laArlaql{rr c I,IHTeHCI,IBIIo-

crfllvrr,r 1*(0) u /*(0) n 4annofi qacrore. TorAa 6yryt cnpaBelgrrrBr,I paBeHcrBa:

Qt:sn[tr.tt..lf;'?a0,+ 5r-(E-.EI)'9dto]; (15)

I

2e
J2

o

$

., .l

/_ (E_.Ei)'zdo I f
.l

, (E-.Ef ), dol ;

.EIP d(,)l +t'

Qz: stt[J ,.tt..ri),ato i J

* so*r Ii ,. tt..l];zato + I ,
4fr 4n

fP
?r: szr [\ ,.it..tf),a, + \

* ,,, [.[;. (E,-.E;)'d, + J ;

-,
I-z

4i 4n

(i (j)

1_ (D_

_(E_.Er) do ];

e,',, [! /*(E,.Ej),r/o+ \,-(E-.l])'?rlail.
4n 4ft

Hoa([$raqueutsr IlorJlotUeH1rfl srz, s1], S21., s22, so-r, sor BblqucJ[flIorcE rlo

$opuyrau (3' z 3"). V.rumrnafl o6oaua.Ieu[fl, rlpr{Begel{Irble B (9-111), lr
npr{Meuafl reopeMy o cpeAHeM BI.Ia.IeHLII{, Mo}r{Ho paBeHCrBa (15-18) aa-

IIIICATb B CJICAYIOIIEM BI,IAE:

Qr:srzlO,*\ I*d,,tq,-\t-a.,); (1e)
41 4n(c

8r: Is,rg,+ * so-,qo+l \ /*do * [s',gr- * sn rqo-l \ /-dto; (20)
4a 4n
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Qs: [srrgzl * sorgo+l t r,a, * [szrrpr- f sorqo-]\ f-ar; (21)
Aft 4ft

Qa: szzlO,ot t.da lO,-\ r-ar] . e2\

Ilpr,r crarlnoHapro, ,o.roriJrrr, 8, oorr*t. 6utr pauno oHeprul,I I{3-

.ilyqeHua c Aaulroro ypoBlrr I uo nceu HarIpaBJreHI'Isu. O6oanaqafl rlepea

.ir, ir, ir, in xoa{{uqnenrrr r{BJryqeHrIE n at}r{rerte 3eeuena c Ha)r(Aoro

BepxHero roAypoBHfl:

it: A$nf,O +cos2y);

iz: Az[rrr+ (t f cos2 T) * so-, sin'1-l ;

!'s: As[r, j- tt f cosz T) * sor siu'y] ;

ia: A+szz!O+cos21),

nplr YcJloBrrrr cTa[r{oHapHocTr.r Mo}fieM lrarl,IcaTb:

a. : \ id.a : tt,,,,[\ tt r cos21)r, : * nAp,,; (27)

A,:J i2d,o: o,l+', J (t f cos2r)dro *'.-,J sin'zrdco] :

: tnOr(sr, * so-r); (28)

: o,l+',,J (t f cos21)d<o f so,

: $ "r, (sr, * sor);

A, : 5 1'ad'a : o^l+r,, i (t f cos2Y)dr] : lr'Ans,,'

.(;ra orrpeg"rlrrr moa6suque nrlJ, or, Ar, A, tr Aa mctonb,yeM

HeHr{r (Ig-22) u (27-30). Herpygno y6egr.rtrcn, uro

A,: +[0,* i ,.* +0,- i r- fi];
Aft 4t'

Ar: +,,+,* [(s,..p,+ * so-rrpo+) \ r.** (s,,e,- * so-rqo-) \ ,- *]'
Aft

an : *,,.+-, [trrrvr+ * so,qo+) \" ,-** (s,qr- * so-roo-) 
jl *ri"

4n 4n

(33)

(34)

J sin' T d.a:?, : J rrd'

(23)

(24)

(25)

(26)

(2e)

(30)

ypaB-

(31)

At: 3r-_ ( _ da Ir ag--|.zl9rr \1+a,, l-92 J -tntl
4n 4fi
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llpe4cranulr rreper,rBJryqeHrre c lralrrAolo rls Bepxrrrrx nopyporueit (23-36)
B r{rrreHcr{Brrocrflx c rroJlflprlaarlreii (f) lt (-). Jlerrio Br{AerL, rlro

/r+: lrsrzQr+i

ira : A, (srr Qr+ -l- ss-r Q6+)i

ir+: Ar(sr, rpz+ * sqr eet)i

iq+: Aa.szz Qz+.

Otcroga I4IITeIrcllBHocrll I{BJrytleHrrfl co ncex ypanneuuii n gaunoii tlacrore

lJrfl orrpeAeJrelrnoro HanpaBJreur,rfl c rroJrrrprreaquefi (-l-) u (-), pacc.rtr;rrau-

rrbre Ha rpaMM BerrlecrBa, 6yayr paBHr,I:

i*: t(i,t -l- ir+*/s+ -l- lat): f,lA,srrert * Ar(srrert *
-1- sor qot) * 1, (srt gzt * soi go+) * Aa.szzgzx. (3e)

Ilo/{craerns n (39) Br,rpa}Herrrre AJrrr xoa{r{uqraenroe .41, Ar, As u Aa tra
(31 - 34), floryquM onolrrlareJlr,nue {opnryJrbr grrfi neper{BJryrreuun - t!op-
MyJrbr, Br,rpafltaloqlle ycJIoBr{a ,[ytlllcrofo paBlIoBecr{fl rrpu lraJ]rrrrr{r{ Mar-

rrr{rHoro rloJrff AJIrr repexoAoB i:+---, i: }:

(35)

(36)

(37)

(38)

(41)

i*:
+

n (l
E 11t,, Qrt qr

.92+ * sor Qot
&r + t.r--

D

z
sz1

, srr 9tt * so-r got 
z^t f -----;--r "- 

- 

(slr Qr* -rdu _r,0_1

(sx qr* * snt qo*)

so-r qo*) f

r**+* szz Qz-,-*.] 
I,

str Qr+ * ,o-r got
(srripr- -l- so*r qo-) -i-srr * so_t

(s' qr_ f so, 0o-) * ,*\. (40)

Cpanuranaa (40) c (4), nonyuuM I{cmoMbre Br,rpax(en\rfl grx Hoe{{rrqneuroB
k+ fr. m.a B ypaBHer{rrflx, xapaHrepr{Byrour{x ycJroBr4fl ilyqtrcroro paBEoBe-
cynt B aruoc$epax MarnrrrHrix BBeBI:

,^ -[3 " 1[, srr9r+*so-rgo* r^ - |kt : z i Eit,r Qr+ 9rt + --tT s.J-- (srt qrt -l- so-r qnr)*

[_* 
lsrz 

Qrt Qr-

ssr Qzt * sor Qs1
szz eztt, 

] I,
+

1"1r lsrz Qr- Qrt"-t
sz1 Qz- * to, ,Po-

+

szr f sot

, szr Qz+ sor Qo* r^+ -*ffi (srr 6rt f so, qot) + s* qr+ qr*) ;

tTL r
3n
TP

+-

+
srr gr- * "o-r Qo-

srz -1- so_t (srr 6rt *so-r0ot)*

srr * sor

Itoa{{lrqueurr,r /t:4 ttt t?L+ flBJrflIorcfl {yunrlr.rnrrlr olrrr.r0crroii rly6lrurr.
3ra {yuirqr{ofiarrb]rafl cBrrar, onpeAeJrrrercrr rJraBHr;rM o6paaou .repes cpeg-
Htre Bllaqetrran rpz-'-, qr+ U gs-r, I{OTOpLIe [peACTaBJIflIOT CO6Orc BBBeITIeH-

rhre cpe[Hrre rro rcrrecHoMy )rrJry or tlyunqnft 1* (0). Tlues B Bu[y (8),

10 Illen. Itpsrrrcuofi o6oepBar'., r. XXVII 
rui

(su qr* a so1 qot) + ,r, qr- qr*) . (42)



rle TpyArro y6eA1lTcfl B B],ItrOJIEeHI,II4 rorfi[eoTBa

n,o* : f, (srz tPt *'su grt * so-r 9or * sor Qot * szr gzt f s22 Qzr). $3)

Orcroga cJreAyer, uro k1 lt trl+ 6ynyr paBlrbr eArllrlrqe B ToM cJlyqae'

ECJIII

; _ rr, g, *fro-1Qo* szr gzt * sor po*

-

srr * so_r ss1 $ s6r

Tarruu o6paaou, orilIdque DTlrx Berr{qrru or eAr4HIrqbI noItaBBIBaer crenelrb

our[secxofi oprrerrraqr{r{ aroMoB, noauunaroqefi BcJre,qcrBtre noa6ymgeuun

I{X troJIEprrSoBaHHbIM cBeroM c r{HTeI{cI{BIrocrflMI,I I* t I-, CfieAonaremno,
vrJroBoe paclpeAeJrelrr{e rleperaailyqeHufi (a{{eHrnsnoe) n BaBrrcl{Mocrr4 or
HarrpaBJreHrrE Ire cJJeAyeT yIJroBoMy pactrpeAeJlel{I4lo, r{MeIoqeMy Mecro

lpu fipoqeccax llorJrolqeHl(fl.

Hoa$rpuqrenr lc* fi rnt
AJIfl HeKOTopI'Ix qaCTbIx IlepexoAoB

flpuuerrn Merog Bbrqr4cJrerrrra, paanurrrfi B fipeAmecrBylouleM paBAeJre,

He rpyArro floilyqfirl Brlpaffieurrr xoa{{uqzeuton fu-r fi m+ \lrn nau6oree
qacro Bcrpeqarorqllxcfl B rrccJreAoBalrr{flx ruwlzft. c peBoI{aHcI{r,IMI{ rrepexo-

AaMI{ /:0-+/:1", i:L--->i:0 u i:'lrui:'lr. Mm se 6yAeu a4ecr

OCTaEaBJIIIBaTbca Ha BLIqI4CJIeHVflx u IIpIIBeAeM OH0HTIaT0JILHLIe peByJIL-

TATbI:

i= I

(Dur. 3. Cxelra yponneit ytrn
repexoAa i:0- i: I

@ur. 4. Cxerua yponuei
ArLE ilepexoAa i ,: I *

*/:0

t46

: tO"-.

(44)

(45)

j=i
! ;.;

j=i

Orr. 5. Cxerua yponrefi
lJrfi rrepexoAa

i :1lz- i :1/z

a) nePexog /:0+7:1 (r[ur.3)

, lnlk* : ia* [s, 9r+6r+ * sotPo+qot * szrQe+Pzt],

3n1.
"*:t Eo--[trtQr-6rt * sogr-qot *szzQz-Oz+]i

6) uePexoP i:Lui:0 ({ur.4)

, B , rrrgt**soEor*"rrfrr+
2 p s1lfsofs21 '

n) nePexoP i:'lr*i: i/, ({ur. 5)

j=0 m
+l

0

-1

m
0

+l

-t

' j=' -i
3

.i
r=0 -i



b . _ 3 ,? 1 [su g1a * so-1 {Pn* ,^tti,: T Ed L -=" +i:.-g (sr,0o* * so-' qo.) *
+ s#+*9* (s,, 6,. + ro, qo=)l ,

rtt+: + + {iu+#::&'(s,r q, * + ,o-, qot) r
+ g.%*tJL- (s,, q,t -f ro, qot)] .

(46)

Ypauneur,ra rrepeuoca

Hax urr BrrAeJrrr n [1], ypanrreqrrrr nepeHoca pa4r{aqflrr c yqeroM pac-
CE'I'HlIfl AJIfl I(OTEPEHTHOTO IIEPEI{3JIYqEHI,Ifl IIO qACTOTE IIMEIOT BI{A:

(47)

Drra 4lr{rlepeuqr4airbHbre ypaBrreur{rr Jrerxo pelrarorcfl MeroAoM nocJre[oBa-
TeJTbHLIX Uplr6rumeuwft, B HaqecrBe nepBoro npra6lrarHenrax Molr{Ho Br,r-

6parr ycJroBrrfl
k_: ttt+:0, /c+ : m_: l.

B arou cilyqae Bblpa?fieurrfl IJIII Jryqr4croro paBrroBecr{fl Barrr{cunarorcn Itl:

r"x: o= i /* 1o)@,*.
4n

B orou upn6lumeutrtr (47) npeAcraBJrfler ypaBHenrre c pa34eJrflrorqrrMrr-
cs uepeMeurrbrMrr. C nouorqr,ro [oryqeHHr,rx BeJrrrqrrn npra nepBoM npn6.nn-
,fienrrr{ /+(1)(0) ri J-o (0) nrorxno npoBecrr{ pac.rer 7r+ uo {opuynau (4) c
noeif$rqneuraMtrt k+, rn+, coorBercrByrorqrrMrr nu6pauuoruy nepexoAy, rd,

TeM caMr,rM perxarr ypaBrrenr.rrr $7) n HoBoM uplr6.rumeulrra, [oJryrraeM
Bropoe uplr6nlrrreru4e AJrfl Synnqlrlr /"(') (0). Sror upoqecc rocJreAoBareJrb-
ur,rx npn6nr,uxenr,rft MoEtHo irponogurt HeotpaHlrqeHuoe rrr{cJro paa, ;1o rro-
rryqeur.r rpe6yeuot? roquocru.

Maft 1961 r.
JInr:eparypa

1. B. E. CreuaHoB. llan. Hplrrrrutoii actpotfr.ra. o6c.,
2. B. E. C r e u a rr o B. tr4ar. ltpunrcxoft acrpo(pua. o6c.,
3. B. E. C t e u a rr o B. I4an. Itplrnacnoft acrpo{ua. o6c.,
4. B. E. CtenaHoB. Actp. mypn.,37,631 , 1960.
5. A. H. P a.r n o B c n ttit. llzs, I{pr,rnrcxoit acrpo{lrs.

cosd*lYa*: (1 + T,+)1n-r,+ [r.,lr. H*r-\ ,-*]-]r(r,),1
coso ft: (t + q,-) r- - rrv- l*.i",.** * 5,,-H1-. I 

, tr, 
t1

19, 20, 1958,
19,136, {958.
24, 293, 1,960.

o6c., 25, 277, 1961.
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AItr\I{E['IlIfl HAYTT CCCP
l,ISBDC't'lIrl OECEPBATOPtr,lII

N,IAI'IIIdTO_OtITtrItIEC Ti,Ii{ SOOEITT
I| CIIEI{TP.,\IbHbIX II,IHI,IflX COJIHEqHbIX tIflTEH

I. H, Pctotttoacnutc

Bunogarcx ypaBHeHI{E nepeHoca rrBJry{eEr.rrr B MarrrlrrrroM IloJIe ooJrHeqlrblx rlrrelr
c yrreroM nootf(fuqueura rrpeJroMJrerrrrg B crrexrpaJrrnofi nuuru. floHagano. rrro AJIfi oAEopOA-

Hbrx Marrrr{THr,rx noneii [ofiyrreguoe yroqueuue cyqecrByrorqeft Teopfla o6paaoaautla cneH-

rpanrubrx ruuuft [1, 2] npantrvecftIl rre cRa3BrBaeTcE Ea Eolrrypax runraft.

fleaaetca fiorlrrrr{a o6r,scnlrtr o6rapyx{euuoer A, E. Ceaeprrrlr [3] pacu{eulerre
Jr-r{oMtroueurbr rprrtrJrera },6302 n HpyroB}rx cocraBJrrroqux r,IB[yqeHu.E arroMaJrrrr6rM xoAoM

xoeip{uqreura npeJroMJrenrrrr B .rrrrHrrr{ Ir cJroEtHoft crpynrypofi Marnr{Tlroro IroJIE.

MAGNETO-OPTICAL EFFECTS IN SPECTRAL LINES OF SUNSPOTS, byD' N. Rach-

koasky.- The radlative transfer equat,ion in the magnetic field of sunspols is found,
taking into account the refractive index of the spectral line. It is shown thal for uniform
magnetig fields the obtained perfection of the existing theory on the formation of spectral

lines [1, 2] does noi practically affecL the line profiles.
An attempl, is made to explain the spliLting 6f r[ components of the triplet ], 6302

in the circular.component-", detect.cd by Severny [3], by the anomalous variation of bhe

refractivc inclex in l.hc lincs alcl the complicated structure of the magnetic field.

,[,o uacronulero ]Jpetueur{ r reopr{[ o6paaonaunf crler(TpaJlb]Ibtx Jrlrultft B

MarHrrTrroM lloJe coJr]reqHbrx rfflTeH ]re paccMarpl4tsaJIcfl a{{enf MafHI[TrIoro

Bparq,errr{fl. Ilolrpr,raarlr{fl r{BJlyqenr{rr B crIeHTpaJI},Hofi JIuHIlr{ o6'r,tlcutulacl
JII{rnb paSJII{rrIIbrM IrOtJIOrqeHI{eM 3eeMatIoBcItIIx cocTaBJIflIOil${X I4 COOTBeT-

cTByroil{[r\[ pacrqelJlerrrreM I,Ix. Heyuet MarrIrITEorO BpailleHl{fl BbITeHaeT aBTO-

MaTI{qecHI{ I{3 llpeArrOJIO]IteHr.{fl, rITO BeIIIecTBeHIIafl qacTb HoMIJIefiCHOIO nO3{-

Sr.rquenra rrpeJroMJreHI4fl

n:n'(L-i^a)

paBrra eArlur{qe [4]. O4naxo B crrenTpaJl],Hofi Jrtrrltrrr ReilI,IqI,IHa z orfir{qaerc.s
.oT eAr4rIr[IIbI ]ra BeJrtr[qflrly' cpaBHI{l\{yW C ',t ,

B uacrorqefi pa6ote BrIBoAflTcJI ypaBI{eHll.rI IIepeHoCa u3ilyqeull.fl C yqeroilI

Marrrrrro-olrrrqecxoro a{$enra. Cllctertrr ypaBlre}Il,Ifr ilepeHoca rloJlyqeubr B

AByx {opMax - AJIff o6r,rsHlrx flapaMerpoB C:ronca 14 rrer{oropr,rx o6o6rqen-

Ebrx trapaMerpor Cronca, [pr{ }toropr,rx ypaBrreurlfl cranoBflTcfi I{eBaBIlcI{MLr-

\rr{ Apyt OT Apy1a. Cootuomeullfl, CBfIsbIBaIotr+Ie 3TI{ ABe CtrCTeMIi IIapaMeT-

poB,- Jrr{rreftHbl; BxoAflIqIIe B cooTHoIIIeHufl Hoa+{rlq?IeHTbI BaBl{cflr oT Bcex

rrapaMerpoB, xapaKrepr{3yrcilux {rasrauecxlle cBoficTBa cpeAlr, r. e' Ito3{sII'
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IITIeHTOB IIOIJIOIII,eHI{fl, rlpeJIoNrJreH}lfr I,r BCJrrlrIr4rrlJ BeItTopa Hanpfr}tieHHocTtl
r{arIII{TIroro rIoJItI. EOJIIT aru l{oed)d)uqr,rer.rrr{ rrocrorrHrrrrr B rroliror{atoqefi cpc-
Ae, To [oflyrreHlrr]re /{Bc +op},rr,r ypaBHerrr{ir uepeuoca r{BJryrleFrrll ar{Br{BaJrenr-
HLI, ECJIII }IET, TO CUPABEAJIIIBIJMI{ OCTAIOTCfl JII{Mr, YPABHEHI{fl B O6I,I1IHbIX NA-
paMerpax Crortca, r{ To rIpI4 rlocroflrlrro}r no HarrpaBJrerrr.rro Rer{rope rranpfl}fierr-
I.IOCTtt MaI'H uTII(JrO TIO,Tfl.

B pa6ore roltaBbrBaercrl, qro l{alrrr{Tr{oe BparqeHr{e rre BJrr{rrer rra rrorlrypr,r
crrenrpaJrrrrrr,rx Jrr,rHrrft B oAHOpOAHOft Uony6ecnorresuoit cpe4e c r.tBryqenr,rer{,
cooTReTcTllyrclql'IN{ JIoltaJIbIIOI'Iy TepMOAI,IHaIIIIrIeCI{oN{y pa]ll{oBeCLIrc? IIpu yc-
JroBI{I{' rITo lleltTop l,tarHlrtnorl llailpfl}rter{rrocrr,r uocTorrHorr. 'l'ar{ort peayirr,Tar
He rrBJlr{eTcfl rleoir{r,IAarlrrbr}[, rra rreto ]r{&BrJBa,,I eutre ItI. Suan [51.

,[elaercl raH]Ite rroIrbITIta o6r,ncrur:rr essenrou ]rarur,rrrror.o r]pal\e]rr{rr
uailI4rII'IS paCXI,0[JIelrl4fl X[-ItOl\rilO1.rer{Tr,r B rtpyt oR]ltx cocTaRJIrilotqrlx I,r3JIyqoHr,rfl,
o5uapyrnenHoe A. E. Ceuepuum [3].

Llyxruo orMerr{TE,, tITo B pa6ote [6] rraur.r 6r,rna c/(cJraHa uoilblrna uoJry-
tII{Tb ypaBHer'Ilre fiepe]Ioca ]IsJlyrrcrrr{rr c yqerol{ aSSenra rrarrlrrrror.o npa[(e-
nna. OTluaxo rIoJIyqeI'IHLrc ypaBHerrufl or{aar,tBarorcf crrllaucl(Jrr,tBr,rMr,r Jl}tlrrr B
qacrHoM cJlyrrae, I{otAa o6a rtanHtrx nole6aulrfl, coorBercrByroqrrc otrp0Ac-
Jrer{HoMy HarrpaBJrerrr4ro B aHrrso,r'porrrrorl cpcAe, oprotorraJrbHbr. ll o5u1el,r
cilyqae nole6anng rre oprorol{aJrblrrrr, rroaTor\[y B ]racrorrn\er,i pa6ore ]tillrlreM
IIpe?r{Ae Bcero c I,IccJrcAoBar'rr,rfl ycronlrii oproror{aJrlrrocl,r tJraBrrbrx l.ioJre-
6asr.rft.

$ 1. Fleopror.orraJrr,noe'rb rroror(or3 I* t f-

Ilorrnpr.raaqua rroronoB
luweu 14,7):

I . Lr I - olpeAeJrrrcrca cJrctrtryroulrrM BErpame-

(+).:

1_1[ee(2-sin'9T) ,sin2 1l , ffr-TL ef;- e,z - 
^ )=V ry(**ffi e)

co orB er crB yrorqrre xoat[{rr,rqr,reu lLr rp e Jr o},r Jrour,rr 61,71 1, 1

Cur,rcn Berrr,rqrrH, uxoIflrrlr,rx n (1), (2), ror i:r{c, rrro r.r n [4]. I,Ia (t) BLr-
BOAI,IM

:t.(t). (il)
fI o arorray eAl{Hr,rrrlrlre

e,: Axol Byn

v AA" + BB.

Berrrolrbr rrororioB [. u I_ 6y[eu Balr.rcsrBarr, B BxI(o

(3)
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Sgecu A n B-I{oNrrrJICricrIbIC BoJITTLII,IHET, a A'
)fieI{HLIe COOTBeTCTBeuITO ,4 r,t B.

Vclonrre oprororlaJlrHocrrl BeHTopoB e+ rI e_

u1r,rrr,r o6paaou. f3ertrop, oproI.olraJlur-rr,ril nenropy

r B* - Bernql,rnbl, collpf-

MOlr{HO [Oryqr,rTr] cJleAynl
e*, SaIrIICbIBaercfr rart:

(4)

u (4), rloJlyt111x1 ycJroBlre

o., _-B*xol A*yo ,iE."+ - VAA. +86tr- 
-

3pecr, 6 - uponanoJrbHaff {aaa. flpupannunar (3)
opToroHaJrr,HocTrr BeHTopoB e+ n e_:

o' (t).: R"(#): '' (5)

,7),\
L).nel1onarelt,tro, orlloueIIIIC I + ) : 4 l(otrxno 6r,ttr, .rr,tcro r,tuI,Iuoit Be-\D r / ]J
rn.rI,ruofi, uro n o6ulclr cly,rae uc BErnoJllrflercl. ll,e (5) raxrxe cJreAyer,
IITO II OCII AJIJIIIIICOII, COOTBoTCTByIOU{IIX BeHTOpaM e+ I{ e_, }Ie COBTTaAaIOT C

ocflr,Il,r :t:, rt y, r{rraqe orrrorneHrre lllB 6uno 6r,r unr,rnroft Befin.rlrnofi. Orgo-
CIITeJIBI{Oe pa0IIOiIO]I{eIII'I0 3.[JIIIIT(IOB CTaIIer flCHI{M IIOCJIe C.TIeAyIOUIeIO

Our. 1 Cxelra no;rnprraaqr.lll
norotioD l, tt I

npocroro paccylr{Aerrr,rrr. flycrr, B rrenoropr,rii naouenr BpeMeHI,L tselirop
e,rcHtpuuectioit rranpflil{errHocrr,r, coorBercrByrorqufi rIBJI}t1g111116 I*, I{a
u.rrocnocrrr r, y saHr,Il,raer onpe[eJreHHoe rroJlo]ileHrre, Paccnarp]IBag (3),
Mr,I BIIAI{M, rITo DJrenTpr.r.recxuft BeI{Top, coorBercrByroului;i rr3Jlyug111119 7-,
BaHrIMaer rroJlolr{eHr{c, cIItrrMerpuqHoe orr{ocI{TeJrr,}Io 6nccerttplrcbl yrJIa
yor, Paccwarpr.rBafr uogo6nr,ru o6paaonr nocJreAoBareJrbrrr,re MoMeurr,r BIleNre-

Hr[, Mr,I y6exgael,rcr, rrro aJIJI],Ircbr, coorBercrBylourle BeI{TopaM e+ rr e_,

pacrroJlorr{eHr,r cr.{MMerpr{qHo orrlocr,rrcJrt,Eo 6lrccexrpracrr yt,la ?Jofrt a I{a-
rrpaBJreHr{fl Bpaueur,rff BerirolloB alcHrpu.recnoii Harrpg}fler{Eocrrr rrporrrBo-
uoJrolfirrbr (t[ur'. i).

flpune4ervr rerepb Br,rpaxeHr,rfl (1) u (2) x [pyroMy Br{/Iy. Llolaras
II0CJIeAOBaTOJIbHO T : 0 1r T :90o, nrOmnO [Olyr1p116

(6)

.34ecr nL rr n2-rroo${uqr.rer{rr,r [peJroMJreHrIE uaflyqenfifl, tIoJIrIpl{3oBa}I-
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EOIO IIO ftpyry coorBercrBeH]ro B JreBy]o u rpaByro cropoHbr nptr pactrpo-
cTpaHerr[tr uBilyareHrrf rrapaJrJleJrbEo troJrro, r?0 - noD{{fiqrrerrr rrpeJloMJre-

EIIS uSilyqeHrrfr, rro JI gpl4 S oB aHHoro IIap a JI Jre JrLHo Iro JIIO IIpI/t p actrp ocTp aEeII[I{
cBera ueprelrArrKyJrflpHo noJrro. Ho

hi : n'i (1, - ix1): (t + L1- i.x) (i : o, 1., 2)

u
4

-: L -2 Li { 2ixi.
ni

B4ecr Mbr cqr{TaeM, lrro ttit orfir4qaercfl or eArrrlrqrl rra Beiluqrny A,
paBHyro tro ropflAHy BeilI{quHe xi. Boree uogpo6roe ?rccfieAoBaHue 6yqer
IIpoBeAeEo nosAHee.

Teuepr Morr(Ho Barrr{carb:

e:, - L -(Ar * A,) * i(x, * *,)i * : 1,-2Lo { 2ixo;

4-r' 
: - (A'-A'?) *i(xr-tt)'

flo4orannnn n (t) ra (2), uonyuurrr:

sin2 v
l2xo- x1- x2 f i(2Lo - Ar - Ar)l

ff O*, - xr - x2{i (2 /to- Ar - Arl, + lx, - xrt, (Ar - 42)12 cosz 1

%+ * tAr - n* xz* l(&* L'il | + l2xo-xr-t<,r*i (2(2Ao-A.- Ar)l -i-t 4

(t). lxr- x, * , (Ar - A2)12 cos 1
I
-!.

+

Bae4eu o6oauaseurr

6t:2***, o*:*lnx,-11 : il6*,

Bgccb rD - r{pyroBarr rracrora, c - cHopocrE, cBera. Onon.rarerrHo r,INree}r:

' (t).:, $ fror-61 - a21-2i(260 - fu - d2)l

[or - oz l- 2, (01 - 62)] cos 1

+
sinat

a l(2ao - 6r - a2 l2i (260- 6r - dz)]'* [or -_ o, + 2, (0r - 62)]2 cos2 1
(8)

[or - oz + 2, (01 - 0.:)] oos 1

o* f 2101 : Sgi#@ + + . [2oo__or- a, {2i(260-61- 6r)]t

flpene6peraa 6i uo cpaBrreHr.rro c oj Eoilyrrr,rM
pa6ore [4].
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+

fa r-a r{ 2i(0r- 0r) ] 
2cosrf . (9)
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I{a ocnosarrulr (8) r'r (5) rrur BI'IAI{NI, qro BeItTopbl e+ I{ e- 6;'4yt opto-
rolraJrr,Il6l Il CJIeAyIOUTIT CJryqaflx:

a) o1)01;
6) 6ilo3;
u) f :0 rrrtr T-=90';
r) uo;nrtoe pacuerlircnlle Ito,\tIiorlcIrr.

Oueur4no, uto ctyuait 61 pacc\,IarptrBaJlca n pa6orax lL,2l, cnyuaft 6 coorser-

crByer pacflpocrpalreHr{ro cBera BAaJrrr o:r nuuuit norJroilI,eurrfl, a Br,rBe/{eHIILre

rraNlr,r B pa6ore [6] ypaaneuufl cIIpaBeAJIIIBrI AJI;I BCex seTblpex CrryrlaeB.

R xa.recrne r4Jrrrrocrpar{rrr{ rropeAerrr{fl Bbrpa}r{eulrt (B) r,I (9) nuxte rIoNIe-

ilIaerctl ra6luqa. I3mslaclreHtafl [poBeAeHbI AJIrI pflIIa rlacTor BHyrplI JIr{HI{I{'

npl,1 3TOM Ilpl{Htrrbr 3r{aqeHl{fl: \ : 45o, a : 0,02, ut: 0,6, N'ko : 1'

Crrr,rcr Drllx trapaMerpoB p&Brrflclrfle'tcr' Ira cTp. 157. Bropofi, rperuft I4 tler-

ueprr,rit cton6qrr orlloctlrcfl It sHarIeHI{ENI l{ccJleAyertrrx SyuHqufi rpra lpe-
ne6pexteunrrt oriluqueM or eAr,rur.rrlbr noMrlJleltcnoro Hoa66l4llrrellra rIpeJroNIJle-

uur (nan aro AeJlaercn u pa6orax B. Vuuo[2j n B. E. C:reuanona [t]). flsrr,lrl,
uectofi u ceALI,IOft ctol6qrr BLIu[oJIeHLI c yqeToII yItaBaHIIol'o afr{eHta' Itan
BtrAHo, paBr{r{qa rfe?r{Ay cooTBeTcTBylorqrtl'vlr{ oton6qaltn oscHrr cyU,ecTBeIl}Ia.

oaf2i61. o-f2i6-

0,0
0,4
0,8
t)

1,6
2,0
214
2,8

m
i.1,,25
i.0,98
i.0,87
i.0,81
i . 0,78
i.0 ,76
i.0,76

0,83
0, 97

0, 82

0,57
0, 29

0,72
0,03
0,01

0, 69

0, 79

0, 26

0, t1
0 ,03
0,01

+0,20+i.0,98
0, 18+r .0 , 93

0,16+1.0,91
0,13+..0,89
0,09+i .0,88
0,06,1-r.0,88
0 ,03+i .0 ,88

+i.0,88

0,76--1-' .0,36

0,90+i.0,04
0,82-i.0,31
o, 56-i . 0,52
0 ,29-i . 0, 55

0,11-i.0,46
0,03-i'0, 35

0,01-i .0,28

0,76-i.0,36
0, 50-i .0 , 53

9,26-i.0,52
0,77-i.0,44
0 , 04-i ' 0, 31r

0,01-i .0,27

-i.0,22
-i .0, 19

O6parltlrca renepb I( IIoJIyrreHrlIo ypanuenuii repeHoca lr3'[yqoHllfl'

crrpaBeAJrtrBr,Ix I{ TOrAa, I{Ol-l\a Be1tTopbl c+ LI e_ IIeopTolroHaJILELI.

$ 2. tsr,reog nr,rpa;nenrrr'1,

o flpeAenfl IoI4IIX [OrJrotqeH I'Ie I'IS.rryrIerI rlr

Bocuorr,ayeltcn Sopuytauu (29) pa6orbl [6], no cncrer{y rtapaNIorIloB

Crortca lrbr6epcN{ Hecltolblto Jlpytrylo, a r{N{eIIHo:

-----------?'

E *E'v,

Torga Molr(Ho uoilyq[rr:

EE, EE-, E L",- -t'
(10)

^qfr:t{a.-:
,,----._=
LE*E :

(l t)

rE ai: .- 
[o. t 

o. 
- i (6* - u-)] . a-c* .tr.
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flpegcrannner rrurepec BlrpaBrrrb coornorneurrn] (tt) s o6brsrnx rapaMer-
pax Croxca, BBeAeHHbrx B. Vrno [2].

flpegcraanu HoMtrJreHoHLrfi nenrop m MrrroBeusoro xone6anras Benropa
Dfienrprtqecnoft uauprtterruocr]r B AByx paB;ro]fieur{rrx:

m : Eter * EzQ2: E*E* * E-e-, (L2)

3aueruu, qro BeHTopbI e+ rr e- HeoproroHaJlbnbl, a

o1 : X6i oz: Yo. (13)

Vunorxas (12) uocregoBareJrbuo'Ha BexTopbr a*'* , e-'*, ro1y.y1114

llfl- ll 
: 

lll : 11 l]f; ll 
, (4,

rAe

er.e'* er.e' er.e1 
"r.ella:---------;;; b: - *; c- - E; d::-:+. (15)

e+.e_ o+.e_ e_.e r e_.c r-r

flrn reHropoB e*', e_' Mo)r(uo flplruffTr,

e*':J#{pi e_,:=rg.
v AA* + BB* - y AA. + BB* (16)

Torga c rroMorrlbro nupameunfi (1.0), (L4),,(10), (3), (1ti) uoryunrw:

_ DD. +l
(D2 _ t) ioz _ 1)*

DD',', I -D -l),'
1, DD- -D* _D

-D DD- L

_D* _D 1" DD-

D l)* DD" L

D* D 1- DD-

ial
L"E:II
__tl
E,E;ll

o,u;ll

(r7)

' (tB)

m
ErEi

Ei;
E,E,

,E
E-E+

4f.
EE
E*E*
------------

E-E+

3,trecr DBCACHo o6orrra,rcurr o D - + .

,(nn o6pauroro rellexoAa arraJrorlrrrHr,rM o6pasou

DD. L D ,' ll llu.o.
, ll 1" DD* Dr D ll llu-E: DDr+t.

I3r,rpanrenlrn (iB), (17), (tl) cor:uecruo c rlopnylalrr,r, onpeAeJrrrroqr,rMtl
BxoAtrrqr,re B r.rr,rx BeJrrrarl,rr{r{, IleuaroT uocraBJleHHyro 3aAaqy. O4nano nr,rrt-
Jr&[ru:r lloBoJrr,rro fl]oMo3[rrr4. BsrHnaTlolr 5y[er lreuslre, ecJrr{ 6yAem coBep-
rxarr, repexoA Meiruy ai\,rn.lrrrT)uaN,rr,r, cooTBercrByrollr{Nrlr /lByM crrcTe[,raM

ilapar\r(,r'lloD Crortca.
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Cornacuo (3), (8), (9) nroxteu uorlornurB:

A:i{+(2so:- s,-s,)11/ ; (te)

B : (sr-ss) cosY; (20)

s- - sr t ss + rS (2so-sr - sz) *-+{2 t 4 \-"0 -o,.-'-zv 4 \--u 
QL)

BAecr, BBeAeno o6osua.Iegfle:

oi f 2l0i : s3' U : O, L, 2). (22)

Coornomenue (1"4) n o6parnoe eMy MorItHo BaIII{carL, [croJlb3yff (13), (3)'

(16), ({5), cJIeAyrcqI{M o6Paaou:

ll',:ll 
: v^F!T- ll-; -:ll llf;ll' (2s)

llE, ll : _L.llA Bll llB ll

llu, ll 
' y AA**+ BB* 18 .a ll 

' 
ll r_ ll

Saxos rrorJrolqeulrrr Airr r(oMtrJIencHBIx auurutyA E*, E- uveer BrrA:

E*:E*o.(t-t$u*';u);

E_: E_0.(, - ,ly o, -\ or) .

Coornercrrymque coorlromeulrrl [JIff Er, E, Barll{myrcfl:

llr, ll : ,r ll ABtt llr_,*o,_'io,,
llr, ll 

:Ez=z"'llrrll '11 'o z

o ,t-A ,ll 
llr,, ll.t_ i+Lz_,\Lz ll ll B -.411 llr,.rr

Ilogcrannxx (21), uMeeM

llf;ll:lll ? ll i' -tio' -("{"+-r1(2s'- "-")) rzl+

llo'*r, -2AB ll / Lzi
112A8 -Az-Bzti 'Z-

JIeIHO IIOHaBaTL, 1ITO

"{,# / :-+(2so-sr-sz),

#*' r/ :z(sr-sr)cos1'

(24)
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Tor4a onouqareilrHo

llr, ll : ll, -t io, -(',I* +i:(2so-s,-s,;) az

ll', ll ll 'l;:lcosv'L'z
-, "7" cosy.Lz ll llr,, ll

t - i+ o, -"I"^, ll llr,, ll 

' Q5)

Ilapauerpu Crorca B rrrrrepecyrcqeM Hac cilyqae rrMeror BlrA:

I,:EE; I,:Eff; v:-zrmE4, IJ:zr.er]rEi. (26)

Tlcnonraya (26), (25), (22), noilyr{aeM rrgMeHeHr{fl rrapaMerpoB Cronca
BcJIeAcrBI,re troriroqeHrrfl B cJloe ronullrurr Az:

All : - u 
{(o, 

sinz r * "+cos, r)/, + :+9 cos y'Z f
+ irti. ,o, r.U) ;

A/o : - u f\z t, + a{2 cos ^y .v + qt;q .o, r. u} ;

Lv : - or{-u#cosy (.1, * Iz) *(} sin,1 a

+ g+9 (t f cos21)) ., + |ro. + d2-200)sin'zr.u) ;

tu :- lz{{or- 6,) cos T U t-1r) + #(200- 6r - 6r).t, +
* | tzorsinz y -l- (o, * or) (t f cosrl)).U) .

$ 3. Ypaaueurrfi rlepeuoca r.railyrrerrurr

(27)

rlpeguoJrarafl, rrro n narxrofi roarxe rrorJroqaroulefi cpeAbr ocyqecrBJrger-
cfl JIOr(aJrbHOe TepMOAItIraMr{qecHoe paBHoBecI{e, HeTpyAHo SatrrrcaTb, rrcrroJlb-
aya (27), ypaBuerrrfl rrepeuoca fiBryqeHr,rr n gauuoft crrcreMe trapaMerpoB
Crorica:

-* : (' + o. sin2vf "+' cos' 1) '/, 1 - "'f-6' cos 1 '7 1
+ +ttL cosy. u - (n * oo sinz y + 9.+9 cos, r) LP 

,

-*:(t * -**)r, * {fecos y.v - r+t6'cosy.u -
-(,r' +st+,.) '$ ,

-#:-6r-*oz. cos 1(1, *r,)*(r+?sin21f "+i(rf cos2 i).v-
-+ (260-6r-6e) . u +(or-or) "o"y ff;

-# :(-6, * 6r).cos r Q, -/r) + ry .(200._61-0,).r +
+ (* + f sinz r + e+-9'(t 1 cos2 r)) .u . (28)
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Sgecr /r - xoat[{uqrrellr HenpeI]rIBI{oro norJlotqenlrrr'
Haiigelr rerlepr BLIA ypaBHeur'Ii,i uepeuoca IrBJIyrIelII'Ifl B cr{crelle flapa-

MerpoB (10), Alra ltoropblx r,Iarpuqa norJrotleHllrl Ar{aroHarlr,Ha. tr4cuo,;rr-

sya (tt), ypaBHeHr{fl rioJl)ruaeNI B cJrolIylotqeM BI{Ae:

LEfr- - 6+ iE . Lz -t i,.Lz;

SAeor rroA Be[IlqI{IlaMIr 7,, ir, ir, /4 noHI',IMaIOrCfl fiapaMerpbl uauyuennofi
gEeprrur. Benu'urnrt ir, ir, 7r, 7a nafr4eIn, rpI4MeHrrI ypaBHeHlafl (29) H

CTYIIAIO IIOJII{OI'O TEPMOIII{HAN'II{IIECHO|O PABHOBECI{fl ; IIPI1 ATOIVT

t+a\: LE-f.: LEi-: nn-ai:0.

TaH rtan EE : Efr : u !n') ; Ed, :-a,zi: o, ?o, nprrMe*nrErEi - E,Ei :"+
a.a\ : E_E\ _ (DD. + r)2

(D2 - t) 1Dz - t)-

z.u.- : E-4: -,?#=ii;3ap'+
flogcranrnn renepb (30) u (31) n (29), 6ypeu lrMerr,:

(DD* +1\2 B(T)It:6+ffi -., ;

iu: - eD.#:+H)-.(=+= +, (o*- o-)) %a

tz:a-?#:#.L?, i^: i,,

Tanuu o6paaou, ypaBueurlfl rrepeHoca r{BJryqerrr4fl c yqeroM
HOIO trOrJrorqeHr{fl nprrMyr Br.{A:

_q!;!,; : (o."\ ,+) (/c* o*);

ao-a\ 
-( n p'* 

-(DD**L\, 
B(T)\ "- -Az 

: 
\ tt_tt - - TFqf .-i- 

).(/t + o_);

d,E+E* / a n* @D* +1) (D + D*) B (r)t .._ _ d, : \ "*"_ ______Ifr=Tp_ ._2_ 
1 

x

* (r+-+" +,(6*- 6_)) ;

EE-:1afi.
L56

BI

(2e)

(3r)

Bg)-2- )
I

I

I
I

)

(30)

(17),

IrexpepbrB-

)

I;l (32)

I

)

(33)

"[E-7": 
-i-EE- rz { i2.L,z;

^rfl: - (er+l- -r (0* _- 6-)) 77I Lz I in.a,z.



$ 4. llbrsoq rr,rpa;rienr,rr"r A.rlrr BeJII,rqr'In 06, D1, D2

f{aurue BeJrr,r{r{Hr,r rreo6xo4lrur,r A,rrfl pcmeur4r ypaBHeHr.ri,i (33) rrJrlr ro}rt-

AecrBeflIrbrx rrM ypaBrreHr.rii (28). f{rn sroi;ir qelrr Nrbr Mo}HeM BocnoJrbBoBarbcrr

peayJrbrarauu [7]. Iloc,rc nc6o"nr,mlrx rpco6pasonaurafi, yur,r:rbrBarr AottnJre-
poBcnoe pac[upeHr{e .nunnft rr Baryxarrr4e r{BJlyrrerr[fl, rroJryrrrrM:

n N.ltt, 1r r;(i*ry)' ,ft'1,2,o: t- dr;;r^"" \fuau;

N.r*.", *r*r- (l+ry)'
2nr,r,o. xt,z,o: tr6;,Aa \- y1:y- aU.

.dy.

(34)

(36)

(37)

3gecr, Avo :
- AO[[JrepoBcl{afl rroJryrtrr,lpr,rrra r{oMIIOHeHT,

A,,
q : T;, 6i4 

-rrocroflHEafi 
3aTyxarrr4fl, /y'- qucro lolJrorqarcrqrrx aToMoB,

liy- cuila ocqr.Jrrrflrop a, n7,2: " -'Jlr+ 
" , no: j} , vL- pacoleil-

JreIItre HoMrrorreuT nunuit,
B [7] naercfl paaJrox(enze (34) B pflAr,t ilo crereHrrM #, Ho AJrr acrpo-

tfuauuecHrx rpr{MeueHr{fi ouo uey[o6uo. d. lappracolr [8] roryueno rpr4-
roAuoe AJrfi acrpo{lrarauecxrrx upzuenenufi paBJro}fieHlre xoa{{uqtreura
trorJrorqeErrf B pfrA, uoSToMy HaM ocraeTcfl troflyqr4Tb aHaJlorr4qr{oe pa3-
Jro?fier{r{e AJrrI uepBoro Bbrpa}Her{wn vrl (34). O6oauauaa

6,, v-v,,,{v1 , '[n.er.fi6 \-\ir,o:6 i ut,z: ---Tr"- i tt,r: 
%i.N; i uo: - r" (JD)

r( trcrroJrbByn (7), 6ygeu r4Merb

\itt 
.

c

6r,z,o: * 'tto*

" 1V'/cst\,2,0: -Ii

@ffipaa,
- or,r,o)''-!'

fo
o. l

")
+*,-r(v
Jtv

Beo[s o6oana.rei{u 
+

H (a,ui): #: **( q!,e-*",ou
*oo . 

-.,2F(a,i'' L t (Y-u)'e ")i): -:z,t \*ffiau U:1,2,0),
MO}I(HO sANIICATB:

ai : NkoH (o, ,); 6i : Nko. F (a, uil (i : 1., 2, 0).

Cnegyr [7], rr,romuo roxaaarb, qro

H (a, u) - ziF (a, u) : ? - ,-t'+'o)' .([! + iVi" \z I eF dt 
).

_J_ 
(, - ar,r,o)z* az
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Pasfiaras flpaByro qacrr, B pg[ 'Teftlopa ro 'crereuflM 4' uoJIyq]IM'

troMI{Mo psAa, [aHrroro lapplrcoM, pflA

F (a,u): Fo(r) * aFr(u) | a2F2(u) { asFr(r)* ... (38)

Oynnqzn Fi@) 6ygyt paBllflrbcfl:

Fo:-fr,tt l, Fz:-6+ t O)ff ;

FL:a€-D'; fu:*rr-t:"(3-2u') (i:0,L,2,3,...).
1)
o

3Aecr I (u) : t-u' .\et' c)t.

0

(Dur. 2 untncrprrpyer rroBeAelrr{e {ynfirlufr H tr F upu srraqeHr,r}r

a:0,02.

q)flr. 2. 3anltculrocrr, ([yuIrqrrfi F vr II or ?, rlprl a:0,02

TIaloxreunag Teopl{fl, yrIrrTDrBaroruafl BJI?IflHI{e IvIaIH}ITIIOIO BpallleHIItl

nJloc11ocrn rroJrflpr{Baqtru ua o6paaoBaHue ntrtrttiE florJloqeHr{fl Ailrt o6rt'rso

lplrMerraeMbrx lropeleli uonefi coJrIreqHr,Ix rIrIreH (uone fipeArloJraraerca

oAlIOpOlUrbrM 14 r{sJlyrreHtrc coorBoTcrByeT JIORaJIbHOMy TepMoArIHaMlIrIec-

HoMy paBHonecnro), oqelrb ycJroxtufler BrIHJIa[III4, oI{HaHo He Aaer peByJIb-

TaTOB, rrpaItTIIrIeCHI,I OTJII4.IHEIx OT pesyJILTaTOB TeOpI'III B. VuUO. IItO6lt

y6egrascn B 3rOM, llaccrroTpr,nr pacnpocrpauegrre cBera B npofloJlbgoM f : Q

u rorepeqlloM T: nf 4 none. IIp, f : 0 r'Ilteeu corrlacHo (B) r (9)

o: (4)*:,,
Dprr T : 90" arlaJlortrrqllo

D:xi o*f 210*:oo*2l0oi o-f 2i6- :"+t -ll(6r*6r).

Jlerno BIIAerb, IIro trHrerpl{poBaIlIIe ypannenuft (33) Aaer s o6oux crtyqaflx

Tor Ete peByJIBTar' xaHofi [oilyalaercfl 6ea yuera ]Iar]II4THoro nparqenlrx' !,ra
uorefi c BeHTopoM l.railpfl?fieHHocrr{ Marrrrrr}Ioro rloJr.fl, HanJIoHe}IHbIx'I It flyqy
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speHl{.fl, B oT[I4qLre oT o6r,rrlHofi TeOp]rII BCe qeTbrpe ypaBHerrlr,rr lrepe]roca I{BJty-
qeHI,If /{aIoT He I.IyJIeBOe pemeHl{e, olHano lroJrtrpl.rsar{utr BlirxoA.flIqelo LrsJry-

v:e:r.krfl 6yger upanrflqec]ir.r ranoii Ere, ttan ecnn 6r,r rrbr r{e yqr.rrr,rBailu Nrarrrr{T-
Iloro BpatrIeuur. Heo6xo[rrr\,rbre Bbrgr{cJlerrl,Ifl 6rrmr uposeAerrbr AJr.fl rroJrr c

\ : nl4.
B ttI,rgnlre lrarHlrruoro up aqcrrrrfl u a o 6p aa on anue nur.rr.rfi [or Jr ouleHl,rfl cna-

)I{eTCrr, e0JII,I 1\Ibr OTHa}r{ct{cfl oT npeAlroJro}I(eHtrfr oAHopoAHoIo Mal'}rr{Tlroro
rrorrfr B narHe. f{orrycrr,rlr, rrro cocraBJralorqafl Bcnropa lralpfl}rielr}rocrr{ r{ar-
IIIIrIIofo IIoJITI rloBoparJrrlacrcfl B IIJIocltocrl{ fy, coBrlaAaroqeii c rIoBepxHocrlrlo
BoJrIIoBoro Sponra rlprl rrllourr{}roRcrrtrlr Bo nce 6oncc rny6oltlre cJlor.l rrflTr{a.
flptl arou Mr,I cllolrierr o6r,rcur,rrr, o6rrapylreunoe A. B. Ceneprrr,ru [3] rrporuno-

llttl

n-f,,-tU+/+ZtJU

IroJroxtIIOe Cl{eIr{eHne IipyroBblx cocraBrrflrolqlrx fi-ItoNrrloHe}rrbr orllocl,rreJrE,rro
Eecl\relqellHoro rroJlolr(elrr'rx. B AalIHot{ cJryqae }rarnrrrgoe rloJro HacroJrblto Re-
JIUI{O, rITO I{Mee['I IIOJIIIOe pa0lqenJleI{LIe 3ee}IaHORCI{IIX t{OI\IIIOHeIIT furnr,rii.

Bygelr paccllarpuBarr, o6paaoBarlr{e roJrbno xtr-norrtroHegrr,r. Cyulecrgona-
HI'Ie fi-ItoNIrIoIreHTLI 6y4eltr o6r,trcnnrr, Haflusuct{ Tpar{cBepcanr,noil cocraBJrriro-
rqeir rrarrturnofi naultrulteHlrocrLl Tart nan IIac rrHTellecyer roJrbno laqecrBeH-
IIA,fI CTOPOHA ESSEXTA, I\IbI AJIfl NPOCTOTI,I NPIIMC}I CJIEAYIOqYT MOAEJII, NIAI'.
Hr.trrroro rro"{fi rrflTrra: IIepeA uo"uy6ecnoncsHtrM cJtocM ,4 c rpaucrepcantnofi
cocraBJrrlrcIqci.i uoln, rralrpatlJrer.rHoii n4olr, octrt tr\t IIaXOATITC.fI C;nOfi .B, og-
tlsecfiofi rny6r.rrrr,r T.B, c r.reKoropr,rN{ Apyr.ur{ flailpaBJreHtreM Tparrcnepcarrnoli
cocraBJrflro[1ert no;in, rralpr{Nrep RI{OJ]r, octrr t0, @nr, 3 r.{Jrrrrocrpl{pyer orrroctr-
TeJrr,Hoe pacnoJrolr{cHr4c rllarrcBepca.Trr}}rrrx cocraBJrrrrctrIux, Sgecr 0 _ yroJr
Me)l{Ay ocrrltr,r ro tI tr.|,

Ilpeguonar.aelr, rrro rc[rneparyl]a B cpeAe B uocro.snrra,
]JHa'ra,,rc Iracc\{orlllIr,r pacnpocrparlo}rr{e cBcra B cpc4e B. tr4uee,r,r:

6+: k f o sin2 1; 6* : 6o sin2 7;
a-: k; 0_ : 0.
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Our, 3. Ourocutenrnoe pacrroJra
,(eHlre RoopAfiHarrr],rx ocer,l s cilosx
A tt B. TpanclcpcarLur,re cocraBJrtr-
rcilUre B cttosxA u Bnanparlenrr
IIapaJIIeJTLHO OCfrM.r7 Lr ,,0 cooTBCT-

CTBEIIHO

€+: Xoi

u- : Yo;

(I'tyt. 4. Bnr,txutre trarrrr,rrHoro Bparqe-
HLrfi rra HpyloBr,ro cocTaBrrflrorr\rrc

tI-Itot{IIo]ICrrT6I

I{llilBaFI co cBerJrLIrrrI Hpy;r{t{ailrt - }ioItrXli
IipyroBofi cocTaBfirrrcqert 6eB yqcra nrarHrr?-
Horo allatrIeHrrR. Itpnnrro c lipecrrrr{arrrr rr
TOqr{atIII - HOHTyIILI I(pytoBLIX COCTaBJItrro-

IIIrX C yqel'olf IraIlIrrTHoIo Bllafllel{lrtl



tr4nrerpuponaHue ypaBl{enuii (33) npn D: oo l{&0r'.

------F---:--tl,Tl
E *E + : (E +E\). 4-(f, *oo sin' "r)' + (L - s-(t*oe si n''r)z)' "-i 

;

Ef.: @ffi.e-k'+ (L-e-tt'1ff ,
(40)

E*E. :18.,.8* )o ,; (o + f ein'r+tso*in'r) '.

ET-:(L6\
flogcraurx n (17) D: * z', ronyuunr HpyroBEre

IIOEEETBI

1,,, : tp.fl + a-f+ i @;f - E-fr). (41)

orpese.,ru retrepb @m, @8y, @*a\10, @-f*1, - rapaMer'

phr Iasflysenl{fi, BI,IxoArIIUero I{3 cnor. A. llocnonr,ny croft nony6ecnone'I-

uufi, ro u3ilyqeElre fi-rtot[rroHe]rrrrr rrNrcer HeBaBncr{Mbre cocraBJrflroiqlre 1, lr

f2, otnecerulble n Ber{TopaM

(42)

y cocraBJlsrorqefi /1, To MBI

(43)

3g,ecs ,16 - uureucr{BIrocrr, rretrpepblBrroro cnenrpa'

JIerHo rroHasarb, qro cyrqocrByer cJre[yroqas saBI{CI{MOCrb:

E;t : cosz aI, { sinz aI r;

nE: sin2 a.I1 { cosz aI21

{z\: E-E\:+Q,-1,),
ytJrrr, c nolrolrlnro (/r3),

CoCTaBJIgIOque fl-HOM'

€1: X1r €z: Yr.

TaH xaH IrorJIoqeEI4e B JIIIITI{rI rrMeercE ToJIbno

MO,fieM npIrIIgTb:

t,: Ir (v) 1o; 
I

tr: f,Io. I

E+E\:*ro[r(v)cos2af sin2a]; 
I

E-E\: *,r[r(v)sin2a] coszal; 
I

E+8. : E-E\: *P ro1t -r (v)1. j

(44)

flogcran;rm (44) u (40) n (4L) u rprl erox'I lroJrararr B Q) :0; a : 1*5o;

k(onsin2 1 (upu nrux ycJroBrrflx npyroBEre cocraBJrflrolEl{e fi-ItoMIIoEeErbI
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6y,u_r'l nan6olcc 0r'r,rrrrrro cN{crrlc}}r6r or rter{T]la JrlHlrr{)r uofl)'rrr.lM'

,11,,,:i1o{(1 _| r(v)).(1 f c-oosin't,)12(1-r'(v)) x

x o- ; t""" .rir, (60 sin21z)). (45)

'I'an nan 6o Meufler 3IraR rprr flepcxoAe ucpcs rrcHrp Jrr{rrrrrr (cu. {ur.2),
'ro norrrypr,I HpyroBLrx cocraB.rrflrorrdux fi-nolrrroueHTsr 6yayr cMerr1eur,r

({rur. 4). IIplr rocrllocHl,rrr qellrc}r{a nprrHrrro: r (v) : 0, cs(vs) sir2y'z:
=:L,4,, [plr Alryrux BI'Iaqegut{x r (v) cllerueHue 6yler MeHE,Ine.

I{aH alr;r,r,ru, cMerrlen}re HpvroBr,rx cocraBJrrlolrlr{x noBoJIErJo 3HarlrrreJrr}

HOe - [peBbrruaer u : L - ]r BrroJrrrc Mo]r{er na6nloqarr,cfl rrpr{ 6larorpnrr
rtrrx o6crorrcJlbc'rBax

Clreulenr,re npyroBr,rx HoMrroHeHT, o6uapynteunoe A. B. Cenepurru, 6uro
BHasureJIbHo MeHbrrrI{M. Tan AoJI}nHo [oryurrrbcfl ll s Halrefi Teopr,r[, ecJrr{

yqecrb uaJryqeflfle, rreflpepr,rBHrrii uosopor rpaucBepcanr,noiir cocran"naroulert

r{Jrr{ Apyryrc BeJrr4qr{rry ee cnopocrr{ rroBopora c orrrr,rgecnoft ronrqlrHoit cxos.
Mo;nuo orl{errrrr,, arro AJrr o6sscneuus Ea6[roAaerloro a+{enra pacu1efl-

Jrerrrre fi-r{oMfloHeI{Tbr I'IaJIUS[e]\{ MarrrI{THOTO BpalI,eHrrfl, rrpr4 IoJIIIOM paSAe-

JreHrrrr Bee[raHoBcrtt,tx cocraBrfl]orullx neo6xo4tttuo o6geare,nrrto npeAnoro-
)nr{T}, BpauleHr{e raufenqlrarruofi'cocraBJrrrrculefi uola. Mo4e;ru Marur{Trrr,rx

uoneli rrflTeH c rrocro.flHuorl uo HanpaBJIeHr{Io raHreHII[aJIr,noft cocrasraroulefi
uarnnruoii Harlp fl )r(eHl{ocrlr He AaAyr p acilIeu.llerrur Jtr-r(oMrloHe]ITr,r.

Paccuarpuoaa {ur. 4, nomuo BrrAerb, cro B r{pyroBbrx cocraBJr.flIorq[x rraJry-
qelrr,lfl J[-KoMrroHerrta 5y4et l{Merb xan 6r,r aMI,IccI{Io B oAIroM ua npr,rnren. Ha
caMoxr AeJre aMr,rccutr{ }rer, ero cl4cro ourir.Iecr[ft a{{ext uepepaclpeAeJleHl{fl
uailyqeur,r.a Me]r{Ay npaBo- lr JleBompyrosofi cocrannarorqefi Ilailyrrerlu.E, Bbr-

:rsarrHr,rfi,MarurrrHrir{ Bparr,eHrreM. Ha o6qyrc r{HTerrcr{Brrocrb Jrtrr:arrrr MalHrrr-
HOe BpailleHrre He BJIr,IfleT. (3MUCCUflD B ltpblJre HaA Henpepl;rBllblM CIIeHTpOM B

rofi xre npyronoft cocTaBJrflIorqefi nanyueu[tr MoE{eT ucqe3HyTr,, ecJlrr oTlta-

)fleMcfl or rrpr.{Hrrroft naruu cxeMarr4r{ecnoii uogern Marrrr{THoro rIoJIf trflTHa.

Ecnra, Harrpr{Mep, r Sopuyne (43) uanyueuwe Ir 6yget tanme r{Merb r(oHryp,

r, e. noJrou(r4r\l /, . -''t,l') /0, To 3rr{r{ccl{fl BbrpaBrrrc.E B r{enoropoM noBbilIe-

Hrrr,I r{HTerrcr{BHocrr,I o or,r]oo, }rB ItpbIJIr,eB rlo cpaB,elrl{rc c noHrypoM, paccqu-
Tar{Hbrr\r 6ee yuera NIaI'IrI4THoro BpalqeHl{fl.

\tair 19C l r.
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Torrr XXVII, 1962 r.

PACITPEAEJTEHI,TE fpr(OCTIT XPOMOCOEPbI IIO fIICHy COJIHII.\
B JII{H?II{ Kr* Ca II

T. T. Itam

I4ay'lnarao rlBr{eHerrl4e flpfiocrr.r (!.noxxyrou or rlcrrrpa r{ fiparo glrcxa Co;rlrqa B JrlHulr
K2s2 Ca IL Vcrauoueno y6rrnarrue fipxocrl,I (plor<ny,non nprr npir6rlrrreur.rr.r rrx fi npa()

gucra Corrrtla, qro , rIo-BI,IAI{MoIvry, yrtaar,lBaer ua y6r,rnarrlrc rpyrHqr.rr.r rrcroqrrrrr{oB P 

^ 
---= |

c nucotoit.

THE BRIGI-ITNBSS DISTRIBUTION OF THE CIIROX,IOSPFIERIT OVEft TI.II.,
SOLAR DISK IN THE K2s2 Ca II LINE, by T.7.T'sap.- The blightness variatiorr.:
of flocculi from the solar center to the ]imb in the K232 Ca II line have been sLudied.
A decrease in flocculi brightness wilh t,heir approach to the solar lirnb is found. This

apparently indicates a decrease in l,he source fntcLion ,^: # rvith height.

@otouetpnqeclttte IIccJIeAoBaHr{fl crrenrpo]'eJrI{orpaurrl rrpoBoAr{JIr{cb pu-
AoM aBropoB [1-4]. B [1] no c[er{rporeJrl{orpa]vr[{aM orrpeAeJrrrJrocb cpeArree
SrraqeHr{e {nyxtyaqlu[ apfiocTr,r B cBeTe Jrr4Hr{r{ Kru, noropoe AJr.fr AByx r,rccJre-

AoBar{rrbrx cJlyqaeB ona3aJrocb paBHbrr\r: (LI1't,: 0,107 L 0,L24, B [2] pac-
cMaTpr[BaJlacb saBr{crrNrocTb Me}HAy flpnocTbro {lonnylon B Jrr4Hr{flx li232

ra Ho gnr Bbrfcuerrr{rl Mexaur[B]ra ctseserr[fl II*. B [3] uay.raracr, BaBr{cr{rrocrl
Me[(Ay BeJruqr.rHoit MarHrlTrroro rroJrfl tr flpnocTbro {lornyron. Hanoueq, n

[4] 6una rpoBeAeHa Sorouerpur aJreMerrroB rorrxoli crpynryprr no {rortny-
Jrax r{ HeBosMy[I,eHrroft xpoN,roc+epe.

O4rrano Kpyr' BaAarr, Horopr,re Mo?r(Ho pelrarb {oromerplrer,i cuenrporeruo-
rpaMM, Bfiaqr,ITeJrbHo BbrxoArrT 3a flpeAenr,r paccNroTperrHbrx B HacTo.frrrlee Bpe-
ua upo6leM. B sacrHocrr.r, {oroNrerpr{pyfl clIcrrrporeJrrrorparrNfbr, [oryrre]r-
Hr,re B Kanr4x-Jr}r6o Jrr{Hrrrrx Ha paar[qHbrx paccro.flr{lrflx or qerrrpa Arrcxa
Cotnqa, r[o]I{Ho noilyarr.ITb AorIoJIHrrreJILHLIe cBeAerlrnfl o6 LrBN,reI{cHr{rr $nauue-.
oHrrx ycJroBraft c rry6uuoli.

B 4anr-rofi crarbe uayqaerc.tr rlaMeHelrrrte flpxocrr{ {noxnylor B Jrr{Hr.u,l

Kr* Ca II or qeurpa H r{parc Ar{cna Conuqa. CnenrporerrrorparrN{Lr, rrcrrorrh-
BoBarrl{ble B rracroflrqer"r pa6orc, rroJlyqeHr,r na BalreuuoN{ colruesHor\I Te.Tre-

cnorre o6cepuaropr,rr{ c Arrarrerpou uao6pa}Her{r4fl Conuqa 44 ar,a.t. Cuucon arnx
orleHTporeJrr{oTpaxr}r npr{BeAeH s ra6JI. t. B uepnotr, TpeTbeNr r{ rrfTox{ crol6-
I\ax Aar{bl }roMepa cfler{TporeJrr{orpaM[r, a Bo BTopoi\r, rreTBel]Tor\{ rr [recToNr.

croJr6rlax - Aara.
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5ir8

559

/ lt)
778
923

981

102:l

6

Pesyrr,ratr,r ral(I{x lrrrrIrlcireHl,Irl llpr4BoAcrrr,r rt ra6ir. 2, 13 nepso}r croJr6qe

/{aHbr rroMcpa crrorrTpoloJrrrol'pa1\r1\{, lo BTopoal - rrorrepa +rorrriyJror, A.trr
rtoTopr,rx IrpoBoAr.rJrrrcl, r{3xrepelr[tl, B TpcTL0nr rr ]l rrcTRcpTot\{ cToJI6I{ax /la}tr,r
COOTBeTCTBeHIIO 1{aI(CL{I\IaJILIIaTI I,I CpCAIrt{fl ,IpIIOCTI,I SnOrtrty.rr ou, B ITOCJIe/Urenr

cTOJr6lIe - IIx OTrroureHI,Ie.

tr4s ra6r. 2 ur71no, rrro or {;rortrty.ra rr dr.rrortrryry orrrorxeHr{e cpe4reii rr

r{aRCrIr{aJrbIIor:i nprtocteir ueu.getcrl oqerrb rraJro. Ilosrotrry orton.IareJ]r,Hbrii
'I1"'

16,7

tr4auepenun cueltrporcJtuorpaxlilr rrpouoAlrJurcrr rra nrllripo{ororrerpe M()-2
(, paBr{epar{u rqeJlII 1",0 X 1",0 1.11o }rclr}roro rrerrLlrrc rIJrolqaAr{ rIaI,INlclrr-
rrttIx lrs rrpl(Irx yae.uririo).

Mr,r r.raiuepaJr'r r\riurcr,rr\{&Jrbrr}tct.flpr{ocrrr {lonnyrou, pacrroJro?rie}rHr,rx l}
paSJIr{qrILIX yrlaCTI(ax coJlrreqlroro AIrcI{a, Ir TeNI catrbrlr ItByuaJrr,l r{Blrclretrr.ro
aroit xpnocrn no {lortltyJlax or I{eIIrpa rt Hparo. FIa uepnrril BBrJrrrI\ rra}Ncrcrr,
.rto 6onee rllaRrIJrlI{o uByalart LIBI\'reueHI,rc Ire t\raItcI,IxIaJIlI{oi{, a cpellucii ap-
ttocrr{ Snonttyton. floarorly rpel(llc -rcrr ncpeii:r'r,r rr peayJrbrararr r,rar\tcp0rtrr-r,
paCCMOTpIlNt, Ilc BIIeCeT JIIr cyu1CCT.lleIIHLrx o[U.t6On lrarrepe]Jl4e ToJrbrto Matiolt-
nanr,Iroil .flpItocrll. f[;nl nr,rrcue]Irrfl DTor'o Borrlloca 6r,r;nu clctraur,r r[orouerpn-
Ilecltl4c paBpcBr,I oTI(c"rILIIlIx t[.uortriylrorr. 14a ttri;tyuernrr,rx lrpr{]tr,tx pacnpe/{e-
JIeHllrr flpltocrI,l no {lrortxyrax tiltcJ[0uilrirr irrrrol.l]IlpoBaIltcM rraxoArrJircr, l]a-
lll4cl,lN{ocTt, I\rc?l{/(y cpc71lreii ]r NtlhrcilrlaJrt,rroii npIiocir'rrlo DTl,rX o6,r,crtr.orr.

lt' a rnlla 2

/,,taa

I
2

/.

6

7

8

I

56,0
62 ,0
50 ,0
/r9,0
56,0
90,0
56, L)

52,tn

70,0

'l'a6;rrrqa 1

N-6
It]IACTNIIHI' J.{arrt 1,,.*,^,1 ,rara

177

383
:t87

I]BB

409

4 llt
489

|2.\'l
l(i. \
i9..\l
22.\r
2:t..\ I
1).ll

l:',.11
30.\/1

I 957

1957

I 957

I 957

1 957

t 95u

1958

I 958

l-rlr8

51t9

553
(,t5/+

trtrtr

556
557

i6.L\ 1958

17. rX 1958

22.rX 1958

23.IX 1958

2zr. IX 1958

25.IX 1958
26.rX 1958
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pesyJrbTaT npaHTr,lqecHrr rle n3r'leHuTcg, ecJII{ rIbI 6yAe}I L{3i\{eprlTb He cpeAHlorc,

a lia]rcr{l{aJlbHyro ,flpriocTl +roltrtyJroB.
flpliocrr, S.nonny.ron i\rbr Br,rpalnaJrr,r B eAlIHI{IIax oxpy)Iiaroru,eft }IeBoBNIy-

uleuHoir qacrfi xpouoc{epu. Ec,nr,r o6osHaslrrr uepea ,I* (O),rrr* nalr6olr-
rtryro flpr{ocrr no {;roHnyJle, Itoropr,ui naxo4lrrcrl IIa paccroflHr{tt P : sin r}

or ueHrpa Ar.{cra Conuqa, a sepea 1,, (r})-rpHocr[, coceAuefi uenoaruyrqennofi

xp oruocSep rr, To r.ra crrer{Tp oreJlrrorp aMr\{ l\Io}fi I.Io uaft rr,r

'r1']'+.. (r)
/H (s)

3rnl,r caurrll cqr[Taer\1, vto r.ra6nro;laeNloe Sloxxy,rr,rroe uBryqeHue .flBJr.sercrr ero

co6crnenurrNr uBryrreuneu. Tanoe AonyqeHr{e BrIoJrI{e cflpaBeAJII4Bo, TaH Har(

olrnrrecrtafl ToJrrr{a {roxny.ra B Jrr{}rrlrr Kru, auaurlreJlb]ro 6onr,ure eA]lHr{IIbr;

Ovenragno, rrro Beruqrrua oruoureHr,rn (t) 6yger aanucerr, nart or rpltocrr4

{roHnyna 1,1 (8)rrr. ran r{ or flpxocrr,r cocegueft HeBoBMylqeunofi xportoc{e-
psr 1,, (0).

lr(")
In(0) 

1

1,0

0 0,2 0,t/ 0,6 0,8 t,0

P: srn $

@ur. 1. tr4alreueuue Epl(ocrrl xpolrocr[epr'r or IIeHrpa
fi Kparo

Bnr.acuur,r xapanrep I{3nleIIeHI{fl flpI{ocTII HeBo3Myllleunoft xpOrtOc{epr,r ot
qeHTpa It HpaIO. !,nr ynenr,rqeuuf TOTIHOCTrI llsMepeHl{fi AJIS HeBOBMyuleUnOfi

xponaoc{epu npoBoAI{JItlcr no t0 cflefirpoIeJMoIpaMI[aM. Ha nax*gofi cueHtpo-

reJrrlorpaMNre AeJIaJIOCb He NIeHbItre rpex paAlIaJIbHbIX paspesoB OT qellrpa

r( Hparo A[tr paarusur,rx Harlpasileunft'
Ocpegueur1lre peByJILraTLI arl{x llantepeuufi ilpI{BeAeIlbI ua Sur. t. flo ocll

a6CqllCC oTJro4(elra BeJIr,IquHa P : Sirt {}, a uO ogu OpAIIHaT - .flpltogTr, He-

BoBlryrqelrHoft xpor'roc{epbl B eAulluqax flpHocTII xporuoc{eprr B IIeHrpe AI{CHa

(npranan ,LI). rDoroareHrpnqecKr,re r,raivrepellrrf pacllpeAeJleHlrfl flpr(ocrl{ xpoMo-

c{epu rro A1rcrty Colnqa rpoBoALIJII,Icr, E. flernroru [5]. Peayrltatrr orl{x IIB-

lrepenrai,r pnr l(-nuulrl4 [pIIBeAeIrrr ua {lrr. t (npranar /) . }tan BI?IAI{M, I\reH{Ay

rrarlr{Nllt ItBN{epeHIIfl}In (nplrrar /,I) u npnaoft -I lruerctcfr pacxo}fiAeunr. }tpu-
p,a$ II Aaer ctrcrer\{arr{qecxr{ r{ecxoJltHo 6ontuyro BeJrLrrII,IEy rlorel{Heulrfl or
qerlTpa ri fipalo. Hyxrno OT\IoTI{Tr, qro ral(I{e flBI\IepeEI{a N{oI'yT 6r,rTl auacfl"

TeJrElro rlcnalnellbr BJlrrflHr{olr pacoetrlruoro cBeTa {otoc{epr,r. t(porle Toro,

,traNrepeHr{fl n [5] nposoAIdJIIIcb IIpI,I ilIIpIIHe IIIeJII{ 0,2 A, a HaIIIu - 0,32 A',
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Iloeromy paBJruque B rIoBeAeHI,lu ltpr4Br,rx I u lI orqacrr,r aroirrer 6r,rtr nr,ranaro
lr Teill, qTo aTI,I I,ISMepeHLrfl OTHOC.fITC'I It' HeCHOJTbI(O pa3IUqHbrN[ BbrcoTar{ Xpor.ro-
c{epor.

I{an nortaaarlo B [6], paccroflrr],rc rre]r{Ay arrr,rccr'rorrrrr,Tr\tr,r m,lr{aur'r Jrr,rrulr,r

l(, (soparaLion) pacrer c yRL)JII{rI0IIr,rert paccroi{rurrr or r\errrpa Arrcr(a Corrrqa.
floaronry r{BMepellne rlorcNurerrr,rrr or qe}rrpa ri Hparo npl,r o4noii r,r rojrr rrte
IIIrlpl,lIrc uIcJII{ oTrIocI,rTCtt tr $uer,rueCxn p&3JII,t{}rLrr\t yqaoTnaN riolTypa
K,rr-rnnr,tn,

Ha {ur. 2 upuneTlcrlr,l poByJIl]Tarr,r r.{Bx{eperlul ornocnreJrbHbrx xpnocrefi.
tf.norlty.non. lfo ocn a6cqtrcc orJlolie]ro paccronr{r.{c p r,raN{eprreNroro tflortny.ra
or r{esrpa Ar,rcrtaCo.nuqa, a ro ocrr opAr.rr{ar - orrJorlrcrrne (1). tr4a oroii {urypu

b!\yt
IH(f)

0 0,2 0,4 0,6, 0,8 /,0
p =sin I

@trt. 2, tr{sMeneflue ol'rlocrrreJrruoii aprrocr:u rpnoxxyloo or qelrrpa
H r{palo. Toqnr'r - orAeJIr,HbIe I{BI\{epeHLrfl, Rpy}r(fiI{ - cpeAHI{e srra-

qeUI4-fi OTAo.rlr,nr,rX ltsltepetrUii

Br,rAHo, rrro Beflurrrrua orrroueHrrfl (t) ocraercfl B cpeAHer{ uoctonnuoir ua

Bcea{ rrHTepBaJre rle}rrp - npafi, B To BpeMf fiaH flpriocrb HeBoBMynIeHHoro

Connqa (&ur. {) y6r,reaet npra upn6nn}I{eHl4l4 It I{paro AI4cI(a. 0ro yxaar,tuaet
Ha ro, cro rpxocm, SronrynsHoro [BJryqerrr{r rar{}He y6rrraet It Hpalo Arrcfia
Coruqa.

3. P. MycreJlb rlor{aBal [7, Bl, utoFIr- la Kr-lurrult I]oBHrlI{alor BcJreAcruue

noa6yrr<geruu rrouoB fiaJrbrlr{fl EJrenrllouHbr}{ y4apo}r. Hail[clIe B ltreurpe arllx
aMlrccl{oHHr,rx nuuuft a6cop6qraon}Iblx rlpoBaJlon Hu u KB, corracflo arl'Il{ pa-

6otau, cBflBaHo c y6r,tnanlleu Berlrlquur,r Pr. : ftrrpy*y.
Taxralr o6paeou, na6rrogaeuoe rroreMr{eHr4e .flpnocrl{ {.nortrynon or I{elrrpa

lt npap, no-Br4ArlMoMy, Tal{me yfiaSblBaer rra ro, qTo B 6oilee BepxHrlx cJlogx

{ronxyna P^ y6mnaer Hapy}rty.
B aaxnrocer{r4e Bbrpa}fiaro 6raro;laprrocrl B. E. CrerraHoBy n C. il. loua-

(lrcKy Ba o6cyrxgenue crarbr.r.

l\,IarYr 1961 r.
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AI{z\I{EIyI},Ifl }IAYIT CCCP
JI I] B E CT14fI ITPbIM CIT O]I A CTP O O}1 3I4t{ECIT O lU O E CE P B A T OPI4VI

Tou XXVII, 1962 r.

rtopnycH yrfl pHoE r4SiryrtEHrrE coJtlr[A HA HT4CXO[fl rUEII
pETBr{ U}IKJTA COflHETIHOTI AI{TT4BHOCTI4

,,1. (,). !{aoprtru1lu.) ,I[. C. Jleou,t4nutc

Ro unegeul,ut Aaercrl rtpa'rHr.rii o6aop aM[fipfiqecxr.rx t,r rcopcrfirrecxrrx rrccrcgolarurft
clltll)II reoMarHI,ITHLIx Bo3r,IyIqcnttii c ar{T}IIIIILIMI{ o6nacrgllu rta Conr[1e rra rrrrcxoAfirrlefi BeTsI,I
rpl{Jra co;rneqnoii aI{Trmrrocrr.I.

B nepnofi u ntopoft qacrflx [poBoAflTcff l4HAr{r]r.rAyaJrr;ubre coflocraBJlerrr{fi reo}rarfir{T-
llLIx llo3Myrqeuttft lt ax'lr,rnttr,rx o6.racrcli rra Co,nnqe, rIrlAr{fiaropaMr,r Roropr,Ix fBJrflrorcE
rftrtoriny,'rur, 3a rreplrol{ c (pcnpa:rr ll.940 r. no uaii lg44r. Bce na6.rro4ar}]rrrccs 3a aro BpeMrr
(r.rroxHy.tr,r (axrr,rrnr,re o6nacrlr) paa6lrur rra ABe rpyrrnrri

('noxryrr,r rpynnrr .1, xotopr,rc B Moilrerrr npoxolr(Aerrrrfi r{eurpaJrbrroro Mepr{Ar.rara
Irclrecer{aJrr.r nr,rgr,rlrr,rii qerrrp Ar{cr{a r,rJrr.r ftacaJrr.rcL cro; {.roxxy.nbr rpylrrbr II, gilnfioropr;rx
reJrl{oqe}ITpl4qecHuft yron rp, 'r. e. paccroflHr{c MeErAy rrapaJrJrcJrbro Br,IArrMoro qer{Tpa ArrcRa
rt 6lr,lxrafiruert n rreft qacrr,ro lproxxyra, paBerr rrJrrr 6onr,rrtc 6'. I'pynna 11 n cgoro oqepeAB
tir,rna paa6ura rra ABe rrogrpylrrbr:

a) tp:romxynr,r rpy[flbr 111, pacuo.ro]Herrrrbre D rort xre nolyc(pepc, qro r.r llrrArrMbrii qcurp
(6.narorpunrrrar nonyc{ep a) ;

6) {noxnylrrr rpynrbr 11.,,, pacuono}r{errHr,re u Apyroii no"ryc([repe.
Cuegeiurao BoaMyx{elllocrr'r Nrarrrr,Irrroro rroJrs 6parr,rcr u.r [35]. .(auur,rco (pnoxnylax

rI)yfirIbr I 6stttw noJryt1g111,1 E. P. Mycrc.ner[ B peayJrrrrare rrpocilrorpa MeAorrcrrrxc[e1Tpo-
l'eJrr,IorpaNlilI tr AJrfl p.sAa cJryttilnn floilytre]rbr r,ra o6cepraropnii I{o4afiHaua.n r.r Mayrrr-Bun-
con. .(anrrtre o {nonHy.rax rpyfirr;r II 6patl.cr, lra [40]. leolraruntnr,re r{ coJrnerr}rbre Aarr-
ru,rc ({roxxyJrr,r rpyflflbr 1), lr,ruep.rcurrbre Ba naxgr,ri o6opor Colrnqa, rrpeAc?aBJrerrbr rra
(xr. 1.

f{nr rcex rpynn (fronnyJrol] IrpotsoAflTcE rrccJreAoBarrrrrr MeroAoNr rraJro]r{eflrrrtrx grrox,
rioTopbre AaJrr,I cJreAyrorl[e pei]yJir,TaTBl:

a) AflE rIeI'IrpaJILIIIix (t.uonny;ton rra6rro4aercr rrpau,trii Ma(cr{r(y}r ua ([aac l- 5 nueii
($r,rr. 2, I(1), I(2), t(3));

6) orcyrcrlyer Haxatr 6rr ro rrr.r 6r,ura yctoirqnrlag 3ar(olroilIeprrocrE, AJrn lcuerrrpaJrEHbrx
rp,rrortxynor ((pr'rr. 2, II1, IIr,).3to uo4rnepar4aer 6o,ree paHrrrre Dr,rBoArr o cyn{ecrBoBarrr.rrr
pa[r'IaJILIlbIx ItopnycnyJrrlpHLIx llorol(oB, I,rcxoAflu{rrx I{3 axrlrBrrblx o6,xacteii.

B rpetr,eft uactr pa6otrr o6cyrxgarorca tfr.ralr.recnlre xapafiTcl]rrcrr.rxr{ rvreAJre[]rbrx nop-
llycnyJrflpl'Iblx rroror{oB o'r Contttqa rra ocHoBarr[]r ar{clep[trerrraJrr,r[,Ix ],r roopeflrqecnllx
JlaflHr]Ix.

COITPL]SCUI,AR SOLAR IIAD]ATION ON TI-IE DECI,INING BRANCII O}.' TI{E
CYCLE OF SOI-AR ACTIVITY, by l. ,S. DuorEashitt and I-. S. Leuitsky.- ltr Llte
irrtroductior-r a shorb revicl is given of crnpilical and l,heoretical investigaLions on l,ho
tloltttcct iorr bcLween geornagnclic disLurbalrces and aclive solar regions on thc tloclining
lrrarrclt oi the cycle ol solar, acLivity.

For Lhe period lrorn lrobruary 1940 to NIay 1944 individual comparisons arc made
bcLween geornagnetic disl,urbances and acLive regions on the sun, the indicators of which
atc flocculi. All the observed ilocculi (act,ivc regions) are divided int,o trvo groups:
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flocculi ol gr.oup 1, nhich at l,hc mornerrl, ol CX,IP ct'osscd Lhr: visiblc conlet'of thc tl isli

or were adjacerlt Lo it; Ilocculi oI group 1/, Ior'*,hich the irelioccnLric atgle'tf (lhe dislarrr:,,

beLrveen lhe parallcl of the visible ccnl,cr of the disl< and the parL of l,he flocculi clososl

to it) is eqlal Lo or exceecls 6o. Gr.oups 11 i in ltu'r'r divided int,o {,rvo subgroups: a' Iloccrtli
oI subgr.oup /1i, [ocatcrl in Lhe saruc ltotnisplrcrc rp as Lhc visi]-rlo ccrrt.er'(t.lrc lavolabio lrt'-

rnisplrcr.o). b. irlocculi ol subgroup ./1.,, locatcd in []rc otlrct'hetnispholo.

llaltr on clislulhalces of ihe magletic iielci \yorc Ial{c'r] hon [35]. Thc data orr flot'

c,li oi gronp I rvcr.e ohlainccl by D. 11. i\'Iustel as a result, ol a t'evierv oI N'leudolr sp.rotl'o

lelioglims alrl in a lrrrubcr oI cascs those wcrc obtained fi'oln thc Kodail<anal ancl Xiourrl

Wilson ollservltolies. Dala o1 llocculi oI gloup /1 *'erc t,akeri from [1r0]. Geornagrrt't it'

and solar clata (llocculi oli gloup 1) for cach t'otaLion of lhe sun are gil'e[ in lig' i'
All the groups of flocculi are sl,uclied by the superposcd epoch method arrd thc follo*'lrre

resrrlts obbaiiiecl: 1. A rlghb rnaxinurn at Lhephasef5 days (fig'. 2, l(1),1(2),I(3)) \solt
selr,crl lor the corrLlal llocculi.
2. Tlreye is uo stablc r.egularily lol uou-ccntral llocculi (fig. 2, I I 1,11.,). This coufit'tus l,lrt

p reviotrs colclusions orr l.he cxistence of ladial cot'puscttlar slrcams fi'om acl,ive regiorrs.

ln parl,3 the plrysical characteristics ol slorv corpnsculat'stl'cams ft'om tlte sttn ar('

cl iscusscd or tlte basis oI cxpclirn.eutal arlci l]rcolctical data'

Bue4enr'te

trlloc;rep,onarure Baprraquft r'eouarrurrrroro rroirtr Aaer HaM I{eHHbre cBeAeHI'1rl

o Hop[ycfiyJlfpHoM ilB1yqegu1,r COnsqa. Xapanrepnofi oco6ennocrllo lt)o-

Mafrrl[THbrx BoBMyq,eEI{ft sa uracxoAflr{eft BerBr{ qI,lr{JIa coilHequoft aHTr{B}Iocu'I

fi Bdnprlfi MItHLIlvIyMa gBJlfleTc.fl TeHAerIqIIfl H [oBTopeurllo qepea 27 gueit' Ta-

HI{e troBTop.flroilI,I4ecfl Boat\rytr{eHr.Ifl reo}'IarullTl{olo lroJr-fl o6paayror [ocJIeAoBa-

TeJrbgocrr{ [tl. I4uorga, oco6euHo s6ilraarl MTIHI4IIIyIIa I{I{r{JIa corHeqHoft alt-

Tr{BHOCTtl, OAI.Ia !I Ta }Ite ilocJIeAoBaTeJIbHOCTb yAep}ItlIBaeTCf Ha IIpOT'[I[{0-

Hrrn 6oJlee t0 conneqnblx o6opoToB, IIpIIqeM rrepl4oA IIoBTopeHIl-fI n 27 gueit nr'r-

Aeplnr4BaeTofl OrIeIIb ToqHo, oTI(JIOHeHI4fl, KaIt [paBI{JIO, He IIpeBIiI[aIoT

-1-- I tesn.
tr4ayueullro aI(TIIBITLIX o6lacteft Ha COJIHI{e, coBAaIoqIIx [ocJIeAoBareJIr'-

rlocrl{ reor{alur.rrlrr,rx Boaxryqe}I}rft, rrocBflrleH BuarrlrTeJrr,Hlrft qllrtJr reoperl'I-

qec1rrx rr aMtll{prrqecpr{x pa6or, Br,rrroJruerrur,rx Har( l'reroAo]I ]Ie[ocpeAcrBe]rllo

r{rrAr{Br{AyaJIbHbIx CouocTaBJIeHI{fi BoSMyIqeHI{ft r'eoltaruuTHolo IIoJLI lI pa3-

iluqHbrx artTrlBHLIx o6paaonauuft na Connrle [2-5], TaIt trr c [prrMeEeHlIeM r{e-

roAoB crarr{crl{Itl{ 16-221. tr4ccne4onaul4rl aroii rrpo6ileMbl npoBogflrc.E B oc-

HOBTIOM B Tpex HaIIpaBJIeIIlIfx LI peByJIbTaTIi B I{aEtAOl\{ I{x HI{X Ta(OBbI:

{) reoperr,ruecHr4e pa6or6r E. A. flor{oiuapeBa [23], C. 
.Lleuuena 24-26:l,

E. H. flapxepa [27, 281, o6cyrxgarcUlle Bo3Mo]Itgocrb Ilporfl]I{eHu.fl coflHeqHoii

Hopor,rbr Ao op6urbr Servrrn. Ha6nro4eur,rr{ }IHTeHcrlBHocrr4 SoAl{anaJrb}Ioro cB('-

qeHr,rfl t29l u ,rccJreAoBaHr,re c [o\{orqbro aBToMaruqecxoft NIex{IlJIar.IerHoli craH-

r{llr4 [30] rroBBOJIrdJrr{ ItoJryrrr,lTb BOBNIoHtIIbIe BHaqeHIIfl SJIeHTpOIIHOI,I IIIOTIIOCTI'I

B Me)firIJIaHeTtIol\{ [pocTpa[IcTBe I{a pacCro.flIII{I'1 t a. e. I{ cpaBrllrTb aTI{ srlaqc-

lrtrfl c TeopeT[rIec](!INII,1 AaHHbIl\II4;

2) lalraulre MI{H1IMyMa I'eo[,IaIHIIT[bIx BoBN[yutreHI'Ili, ]Ia6JIIoAaeI\IoIo lIa

cTaTr{cTuqecxr{x Kpr{Br,rx, IloJryqeuHbrx lvreToAorr HaJIoEteHpLI Srlox [10], uc-

ToJInOBntBaJIoCb I{aIt peByJIbTaT paapylrrarcqelo AeftCTBI4fl MaII{I'ITI.IrIX IIOJIcii

anTrrBHr,rx o6traCreii IIa [oJIe Itop11ycltyJlfpHl{x IIOT6KOB OT COJIHIIa;
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3) rruoroulrcJlclllrlle l{HAnBr{AyaJrbrr},re oofiocraBJreHr{.rr t2-5] rr crarrrcrr,r-
rrecrilre rlccJrcl{oBarJ:r.n 16-221 r.eo}rar.rJr,rrrrr,rx Boarryxlesr,n-r lr paaruqHbrx aK-
TI,IBITT,Ix o6pasonanrrfi ua Conuqe rloBBoJrrrJlI ycraIIoBr,rrs, rrro r{crollr:rr.rr{orr
t(opllycrtyJltrpHIrIx lroToltoB flBJIfIIoTCtr CaNllI aItTI.tBlrr,Ie ci6na0tr't, rra6trogaC,rtr,re
Itarr duolinylr,r (c ttnrrtaN{I{ rIJrrI JIolt&JrI>rILrr\r1r xrilfrrrrrrl,rr\u,I tloJtflArrr), rr coB[a-
I\arolt\r'te c Ilultll r] ltpocl{qr.Ir.r rra /\rrclt frp1il,Io rtollotrilJrr,rrbre o6racru B,rlrrTtlt
j-rli0ll A.

ITttpeuncncltHl)Io Il0lly.rltrTrlTLr, rra rroliuurii rlllrJrrr/( g0cI>r\1-t 11porqr]opcaryBr,rc,
n oc Jryrrirr Jrrr reuo ji Nl rr ol oqr.to"rr eHrrbrx lp,rcnyccrri,i [ 3 t ] .

1[olyueuullc l] noc.rlc/{Hee RpcN{rI }roBLrc Dficnep[Nre1{TaJrbrrr,re Aar]rrrrrc ()

IIJIoTIIocTTI rIelrilrJItlIIcTnol:i cpclltr [29, 30] r,r I)acilpeAe,rrerrrrc r,rrrre]rcr,rBrrocTtl
leorrarHrrrr{rJx Bo3rryrqctuit c uuporoi.i 132] uoano.irflror ua}riAorry Br,rAy r{op-
IlycnyJlrrprroro ]lBryaleHtl,r Cortnqa rlocraBr,rrb B coorBorcrBr,re otrpeAeJrcrrrrbro
tloSt\IyrleHl,rrr leorlal'rlllrrloro uorfl. Oro;r4ecrn.rrcur,re ual'rrr,rrabrx 6ypr c nrre-
3arlllbrr:t llatla.rlotrI (SC) u coorBcrcrryrcrr{r4x lru xpouoc{epnnrx Bcrrbrruer{ rrpo-
Bc/\er{o, Harpr{N,rep, s l3ll] rr r} Apyrr{x pa6orax.

f{crtantrtr,rt"r alraJII{rl IIIITe}rcr,llluocrn lco,\ralrrrrrlrux tlolluyr{errr,rli, uporr,
71ourrr,ri,i rro Marepna.rrau 6o;nr,rrrofo rrr{cJra cranrllrrYr B rropr{oA MI-f - MfC.
IIolialliIJI [32], qto ltpor\re ct,rrrdtaanolo r{ JroI{aJrr,lrolto IrorrcoB t eoMarrnrrrrr,rx
ItoBsIyll(critrri rra6.nroTlaroror{ /(r}a rIoflca troqrrr IletrpopbrBHrnx Bo3iuyutrerir,rli (cc-
IJ(rpllarl lt IoiItJIafl lIoJIfIpIIIlte rrLaUHl.r) , xapaltTcpr,rBylor[trocfl rroaITIr ]ro.rrrrrrrN
t)TC]1ICTB!lei\{ lIilllllITlTo-oloRoi,rrrr,rx 71rrcr?. I{etrpcp.brBHbro uo3r\rylllcrrr{rr R rro-
JInpHLIx IUaIlItax lltt6;tto/1aro'rcf Aallte B To BpcNlrr, l{ot/(a r\r&rlrl4THoc rIoJI0 lt cr,ilJ-

{aerrolt rrorlco coRoprlI0lIrIo cuortoi:rno r,r orle}rr,nlaercf K-urrller(coM, parrrrbrNr

eqnrrr,rqe *.
flpc;lctaullcrcrl lloanlo;riHr,Irr cBsBarIJ arr.r rrocrolrrrlrr,rc HcnllopLrllrrric BoB-

l\{yqeHlrrl reo}IarIII4THol'o nOJrfl B noJrflprrr,rx IIraufiax o Herpep6rB]r1,n{ IroTonoN
ItoplycltyJl or Contrrla - 

(ooJrlIcqIIbINI norpou). Colracrro [23] r'paAr,rcrrr
TeN'llrepaTypbr rI JI.rIoTIroC:lLl coBAaeT IIaIlpaBJlorlrrr,ril tott llerqecTRa B I{opone,
floHaaano [28], rlro ua6rrogae,uaR rroporraJrr,rrarr rer{neparylla ,- 2 . 10 6 '
Ha paccrorrrrr'rr,r 3-lr paArrycoB or conrnla ucAer tr rnl\poAr{Haul,lrrooxorry pac-
rllrpeHrrro r{oporJLr co crropocrbro - 500 x,"tt/cen ]{ rrJrorr{ocrb]o ,-- '102 c,,t'"}
rla paccrorrrl,rrr op5rrrr,r 3eu,nr,r.

3ua;r rolrtlrylo t'piull.r(\/ rIofioa Irerpepbu;rrr,rx reolrirl'rrrlrrrlrx rJoBNrvrrqcrrrrir
(cp ,- 75') [32.l, rroarrrr) or(crrr,rrb rrJrorrroo'r'1, rracrurl B rrenpepr,rBrrorr lorone
Iiopryclty,fl ot Co.lttrla. [laTotiarorqr,ril rra 3errnrc ]lorolr rloir{cr rrporrlrrirryrh
rra r.[y6r.rny, J-/(e I\aI].rIolmc t'corlar-Irr{THoro trolrr paBIlo AltrraxntlrcoItoxry I{aR.lre-
IrI'IIo rIoroIta. Cot'.rt:tctlo 128], gnl Nlartcnr\tlxr& rUrrrra crropocrL r't.r11llo/(rlnaxru-
YCCr(Oro pacrfll,lpcrrnrr rroporil,r cocraBJrfler - 

1100 -500 r';,tt,lt:en rra pirccrofl-
Hun op6n:rr,r 3c,ttntt. Cnc4orate.rbrlo, IUIrI o6rlcrrorlrtr llerrllepr,llrroii uoalry-
lll0ltIlocrll rcorlartutrHoro noJlrr tr rro;rflprrotli ltril]Ilto (coJuIerlrrllNr BCTpou) lrL',
tl6xtrylrtrto IIIIIIIrflTL, aITO IIJIOTI{OCTr, rroTolta nSttnsu op6rirr,r Selrru cocTallJrflor

- 10 ct-3 lroHoll BoAopolla, 3to llrraqerurc oarerlE, 6nrrsrto tt 1rrr)urror{rrr,rxr l
IIoCJt0/11rc0 Bpellr[ /(aIIlILr]l o IIJIoTIToc'ftr cno6cll1rrr,1x n.tCitTpor{o1l u trc}riil.rrilrr0'1 .

IloxI upocrparrcrBc rra llaoororrrlrrr.r oI)6urr,r ilc,rr.urr [29], lo.[yrrerl]rr,rir n:]

* tlac'nroc coo6qeur,rc 1\,I. C. llo6poua.
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ut16.lro/\crrr,lrr nlrrclrcrrBrro0Tr'r aoArrataJrbrrol'o cBeqcHnfl. flocHo;rr,ny nrorr,rrn a'ri-
TIITII, TITO CTAIIIIOIIAPHI'I]"I TIOiIiIIJI&II,ETIIbIiI I'A3 l{E CYU\ECTI}YET [34I'TTOTY'IEIIIILIE

IIItaIIL]IIII,{ IIJIoT}IocT],I OTIIoCflTCfl IINIEIIHO IT IIOCTOflFI}IOI'tY {OII)I IJ IT0P[YCITY-

.rtilprroNl lralyqeruru Cotnrqa - 
(CoJIIIeqIroNry ReTpy>. Moitino oililIAaTL, tITo

urrrcrrclrBrrocrb Irocrorrrrrrolo {orra n HopIIycriy,[ap]IoNI uBJIyqeHl{}t Co"rrrrqa

oy[[eoTBerrHo r\rerr.freTcrr c ur,r(Jrom coJlflerrHoii aRTr{BrrocTr,I LI B6Jrl'I3rI rIlIIIlIi\t}NI&

oo,na6enaer Ir&croJrr,r(o, rlro lrelnlrJlarrerHoe rrpocrl]a]Icruo craIIoBIITCfl ollo-

6oqrrr,tlr or N{aTIIIITITTJX rIoJrcir, }rrocr'rr\IrrrX IIB CoJIIII\a IiopnycliyJrtIpIII,r}lt'I IIo-

'll0ItilIlII? TaIt qTO llOCCTaIIaBJI}IBaeTCrl ItHTeHCIIBIIOCTb Ia"IIaI{TIITIeCItOIO ITOCI\{II-

rrccrioro r,rsryscrlufl , pel'[crpnpyexlol'o Ha Scntnc.

llay.lsyrrrt cBfllrrr n{e}r{Ay leorralHJ,rr}rr,ri\Ir,I r}oilNIyIqcHlIflIIII rI coJrHo{uIiI\trI

o6paaouanr'r.srlr'r c r.rcrroJrrrBoBalrr,reNI r\IeroAa IIaJIoiI{eHrIr,Ix Drtox 16-221 B

l)rIAe CJlyqaell AaJIO IIa CTaTI,ICTIIqCCI{IIX Itpllllr,tx III1HI'INIyII IeONIaIHI'ITIILIX 803-

Iryrr(crrr,rr,1 lra rpcrr,rii l{orrL [oc.[c rrpoxol.HAerr]rrI arirLlBIILIx o6paBoBaIIIriI tlepcB

t{crrrpaJrbrrbrii lrcplTqr.rau. OrcroTltr 6r,uo cge.uallo BaI{JrIorICI{ue o IIaJrlIqI'IIt (Iio-

nyca rr:t6cl.aHur{) l(Jrrr noprrycr{yJr, rtoroltLlii coBAaercrl caN{IINILT iiltr}lu}ItIi\IIr
o6.rracruuu [10], u;nu pagpyrxaroilIerr /{er'rcrr-}L1l{ aItuIBHbIx o6.uacreii [B]. llpeA-
ltoJtat'iiJIocb, rITo /locTaToqIIO ilrrTL)tIClIIlHLIe IlO3NlylqelMfl I'eOIIaIIIIITIIOI'O IIOJItI

lrl(yr llce Bp0r'rrr Il trro ar(Tl{B}r6rc o6Jlacrrl co3Aaror ro.rrbrio (NI[uuMyMbI) 1] )Tor'l

,15rqcrr {one.
ll ouag rrlrrepfiperarlr{rr crarucrr{rlecrit{x nllrrtsblx, rpI'rBCAcrIIrErx n [{3-11],

ll) l, IIaHa r tt]l 1r oco6cHlro n [18, 20]. IIoHaaaHo [20 I, rlro eAI{rIcrl]eu}IbINI

ycror"rqrrilrrrtr o6paBoBatrr{ctr Ha ncex crarrrcrrralecltllx rtpllBl;rx rILtJIrroTCrI rll)a-
rrr,riir nrancnllylr (rrornnaxlrqr,rlicn rra urcctoli AoIIL rocJlc rlpoxo?tiAeHr'tn Slori-
r{},-r oi\r unAr,r\roIo tleHrpa coJrlrcrlrloro /U{oIta) ; 3To rIoATIlepii{AaeT ocnonrroii

rIr)rBo/I 6olruroro urrcJra pa6or, rrro lrcrorlur'rnoxr noprtycItyJrflplIr,Ix rloroItoB

c"rryiriar car,ru altrr,lBrrr,Ie o6Jracru. 3'ror rlbuloA 6r,rn uoryuelt uB IrccJIcI{oBaIIlIg
gsrrBrr lcoN{ar1nrlr1rx Boaxrylqerrrit ],I aItrllnIILIx o6;nacreit lra Co.trrtlc 3a rIo-

(r.rreJ\r{Ire narb IU{I([oB coJIHoqIIor:i atttnttrroctrl.

l$ 1 . [uAr,rRrrlyaJ]bur,re cofl ocraB.rreHr{fl rIarHILTr rIX tsosilryrqennlrr
r,r ar(Tr{BI{trx o6racteli Ha coJIHle

Haulr, B AouoJrHerr[e H [2], r.rccJreAyercfl cBflBb I\[eiIiAy reoMar]II1T]IIil\IrI

lloBr\{yuleHrrnmu (c [ocrerreHubrl\r Haqarorl) r{ arirlrBHLIMrt o6Jracrfllllr ua Connqe

/IJLTI llr.tcxoAflIqeft BeTBI,r 17-ro quxna coJIHerIIrofi aHrI{BIIocrI{ ({enpanl 1940 r.-
I,raft 1944 r.). Cue4enna o BoBl\{yqegHocrn MarllrrrHoro fIoJIfl 6panucr, na

1351. ,(aunrre o trpoxoiliAeHrlr{ duonnylou qepe3 tsIlAllur,ui qentp coJIHeqHoIo

lglor{a AJIn aTolo uepl{OAa6r,t,nlruOnyUeHLI 3. P. MyCtelerl B peByJILTaTe IIpO-

clrorpa 1\/reAorlcl{llx CIe(TpOIeJII4OIpaNINM \fitt IIeItoTopbIX CilyqaeB - u3

o6cepnaropuil lto4aiixauaJr rr Mayur-BuncoH. leouarHltrlllre rr coJIHerIELre

ilar{Hble aa ra;,ri4r,rr,i o6opor Coluqa [peAcl'aBJIeHbI Ha {ur. t. Hanflossr,rlru

.[rrHuflN,ltr{ ynaSaHbr npeAloJrarae}rbre oTo}ItAecTBJIeIIIlfl feO}IaIHI{T}IbIX BOSN'Iy-

rr1enr,rfi rr ar(TI{BHbIx o6nacrer,l Ha CoIHIIe, AJIfl ltoToplrx I'lHAI{HaTopol\f ,IBJIflIoTcfl

{1onrty.nrr. 3a 1940-1941 rr., 6nuanrae I( MaI(cullIyNIy III{nJIa, Ha6[IoAaIocb

Brraqr,rreJrbgoe qucro SC. Ha frur. 1 oHr{ orrlleqe}Ibr rpeyroJlblrr{naNtrr (npocto

TpeyroJrbHrrgol\{ orNreqeHbr SC, BarlrlcaHur{e Ha AByx r{flll 6oJlee crarrqr{rrx'

t'i 0









-r'l)O\rIO.rILIu{liOrt Co l}ltil(IItOr\l l}OlIpOCa - 3aIII{CaIIIILIC T0,rIblto IIa OItIIOii CTa}I-

r(rr). CBeAoTII{;I o SC ttotry.1s11lt IIB [36-38 l.
trIrt11tIlnAvaJrbrro0 oonocrar],rIe]rrro leor\rar'[rrr]Ir,IX L]oBNIyr\oIIItii t,I artrr,tt*trtx

o6rracrcii rra CoJrrrr[0 /\.1rr{ rr]loxoi\rrulcii l}crnlr coJIrIcrlrroI,l artrI,II}r{ocrrl o6cyn,l-

.(aJrocr) treo/Irroiiparrro l2-l-il. I\1[r,r upnsoArrNr {I{r. 1 rllurl r]orolry, aITo ]I()cTpoe-

rnle uol(o5rrbrx lu,ralpar\ri\r /\acr Boilrrolr{rrocrb rrar,rJIytIIrIr.l[I o6paBoNI uByqarL
27-4rrcarryro rIoBToprrLrNrocrr, reoxrarlrr,rrHLrx Ro3r\IvucrIlr.ii, llrttte,trt,tlocrb IloBNIy-

rrlerrlrir r.r ux lIpo{tt.rtt .

Irla rrccrc4youlrii lc1ruo71 ua5lrroTla.rrr{cL cJIC/l)rrouprc iran6oitce peatio Br,rpa-

tliOI{lILle IOCJIe/(olti\TCJll,tIoCTIli

a) noc.negonar0JrLrrocrL, Ira6JrIo/(autrrarIcfl IIa1I6o,rt0e ucrrro IIa o6opo'rax
llBS-1191 .Ilo:lrroairro) rrro orra nlloAoJl;'riaorcrl rari;rio u rrtr o6opotax 1192-
t 4t)4;

6) locne4orltrro.ilrrrroorlr, lr&ar&Brlitflcfl. 1.X 194,2 t. l.t rl)oAoJt;Iialllllarlorl Ha

ir6oporax Ll92-119t+;
n) rrocrc4onilro.rlbrlocrb, rra6;ttoTlaurrtartcu rta o6opolrax t1!X)-t20ti;
r) noc;nellonareJlbrrocrb, rra6lrollau[raflctl rra o6opotax 12(X)--121 1 .

ilturcruu, qro urrorAa, oco6cHr{o B6ruall l\{rlrlrlNtyua qLIIiJIa coJrIIerIrIoii ettt-

lllBrtocTu, reoNral'Iurl{Lro uo3llyrr\cHI,Ifr r\tolryT ua6.ruro4a. r,crl r{ 6e3 Bcttltoii ltI,I-

.prrroir cRrrarr c xpouoo{c}lrrbr}rr,r o6paeonaurrrrrlrr rra 11r,rcne Cortrrqa. B tarurx
C.IIYIIAflX T{LI CB'{3I,I]]AONI 1'OOIIIAIIII,ITIIbIE 1]O3r\I}]I\CIII{'I O F-O6JtACTI,IO (OTTIOIICIIO

lryltriTnprrbrN{I{ nRaI\Ilalrai\nr lra crrlronTrrqocr{r,rx riapTax). Dro llpc/(cTaB.r1.ao't0rt

tlrroJrrre oupaBI[aHrrbrr\r, Ta]t Iiax (bolrrrnpoBiurrc r(op,nycHyJIflpIIoro rroroltit,
It r,lllI;rRalottlcro rcor\ti1l'Ill,rTUIJe I]o3[IyiI\oIIt{fl, 6OreC ITIITCIICI,Il]IrrJC, IIe?ti0"rIrI
( tropNalrclrTrrlreD tlo3lryrIIoH|Ir{ r] rroJlfipllblx IrrArII{ax, IlI)ol{cxoAllT IJ OCIIOBIIoNI

rra 6o;rec BLrcor(ux ypouulx B rioporro. I{art r,r u pa6ote [2], o/(un 1{ ror ?Ito {.lon-
riv.n (n"inr IrocJroJJooa'foJrr,IIocrr, duoitrtylon c rlpr{6Jrr,rBIrrcJrbllo oAuHartolloii

,rlonlotoilr) , coBllaroulrrii 4annyro reoNrrlrrrr,rrrryrc rrocJle/(oDareJILrIocrt, o6r,o4tt-

uorr lirpuxouoii leptt.triatrr,noi't nnur'teii. 14e rfur, I nrottitro l]I,U\crl,, tITo t]I)or\Ifl

:Ialra3ig,llaruur A I lorlrralnltrrrDlx Roirr\rynlcrrurr,i orrroclIT0JtIrrIo tlpoxo;,IiAottt,tfl

rrrtrnulroii oSrrac:nr riopeB r{clrrpaJrbrrbrii NroprrAr{arr cocrat;Jltlcr Il cpc/(rrerrt l}--
(i 4ncii. It rrlrruruyu.y coJrrrcrrrr(irli anrlrurrocrlr cpcl\rrrlrl cliopocrl ttoprlycr{yJtrp-
rrr,rx rrorortou yxror{r,rrrilotcln 14), Bper\rfl Bala:}/lr}n}arurr tJoBpr}crraor. .[[olttr3aIIo

[]11, qtc, l[r{crropc],lr crropocrcri r{ollliycnv"rr l lorortax l} cpeiuloilt ltoprt/II{a
')()0 t;"ttlca.n. Itlticrrorpl lra DTo, ullolloJr]rir{rcJrLrrocru i}oaNtylqelruii uo rtttot'r,tx
(r,rryqaflx RcJIrlIia t.I ytlc"rIllr]l,tlraoTCrI It Nlr{rr,rNryNly ariTlll}rIocTll, rlro trll,rlrloT0rr

l)cByrbrarorr r,ra.llr,Tx criopoctr:ii rtoprlyorty.lr uop0l\ car\rLItt rII,lItllr\tlxtott l:l!ll,

S 2. ]i (:'r'tl'I'Irc'r'III(e l'('omirI'rrII't'lrl,tx tlt)tt:tryttleutll-l
r iIr{'l'llrJ|Irrrx tt6,,r,ttcTtlii |lil (i),]r]lrte

Ilpe4norara€rr\llrro c,rlil3rr r\re?riAy arirnlrlr,rM.lr o6.nactlltr,t IrI r'0o[Ial'II]ITIrIrllII't
rroill\r),llcrrrr.grur (drrrr. 1) rra rrr,rcxo/urrr\eii aorBr{ I(r.nt.rra co.II}IeqIIoI:i altrr'lllrtocrlt

l2- 5 ] Iro/\Tseprri^aror(rrr (irarrlcrrrrlccrulnr rroc.,Iol(onirrur0r[, ocuoRauin]r1\r Ira

il l)ilr1olrcrrrlr4 NreroArr rraJtolrriorrrlr,rx D uox Il\-221. (l)loritty.rrLr (aItrrllllI-t,ro o6-

,rr acrll) paa6lI'rrr rra I\Bc Ipy[Irbr:
it) {ronnyilbr lpyrnlbr 1, noropr,re u rrorrcrrr rpoxo;r{/Icrlrlfl I{orITpaJrLIIoI'o

u()pl,rAlraua nepeccrtaJrn lrr4uur,rii r{cJrrp l\rlcrta rIJIn tiacaJlucb oro;
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6) SroHHyrrr rpynurr .U, AJrfl noropbrx reJlrroqeurpuqecruft yron Q,.
T. e. paccToflErle MelnAy [apaJrJreJrr,ro BrlAr{Mofo qer-rTpa Ar,rcxa ra 6lraxrafimefi
H ueii qacrbrc S;roHHyna, paBeu urn 6onrrue 6'. lpynua II s cBolo oqepeJ(r,.

6rr.ra paa6nra Ha ABe rloAlpynrlbl:
a) Sloxxy;rbr rpy[[],r II1, pactolo]r{eHHbre s roir iue uolyc{epe, qro r{ B}I-

gnur,li qeHrp (6,naronpuarHa.fl rloJlyc{epa) ;

6) $roHrynbr rpytrnbr //,, pacuoJlolr(euHr,re n 4pyrofi uonyc{epe. Cre4e-

Hr.rfl o {nonHyrax rpyrnrr II lpatrucs ua [40].
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@ut, 2. Crartrctr,rqecxr{e Hpr{Bbre 4"nr qlrnra 17

f(i)-oeBparbi1940-uafi 1941 t.i I(z) -uroHr, 1942-uapr 1948 r.;
1(3) - {peBparrb 1940- rrapr 1943r,; IIrr-. OeBparb 1940 - rrapt 19LBr.; II7 _

OeBparb 1940 - Mapr 1943 r,

flpurteuerure NIeroAa HaJrolr(eHubrx arrox AaJro crarrrcruqecnr{e Hpr{Bbre,
rrpr4BeAeHHr,re na $ur.2. Sasucrl,rocrE, AJrfl rpylrrbr -I uocrpoeua no 203 {toH-
HyJrar\{, AJrfl rpyrrbr IIu - no 186 Snoxxynau, [Jr.fl rpyrrnwII, - no 58 $lox-
HyJrai\{. (Dopua crarr,rcruqecxlrx Hpr4Bbrx aHaJrorrrqHa {oprvre HpnBr,rx, floryqeH-
Hbrx B [tB-20]: AJrfl r{e}rrpaJr},Hbrx {noxxylon ua6lroTlaercn upanuft trrarcr,r-
i\,ryr[ Ha Saae f 5 gueft n r,rr,rHrrMyM ua {aae *3 Rns n orcyrcrBr{e narof,i 6nr

To rrrr 6uro ycr:oli.rusoft BanoHoMepHocrr.r lra Bcex aaBr.rcr4lrocrflx, rrocrpoeH-
rrbrx AJIrr HerleHrpaJlbur,rx {noHnynon (rpyurra IIuu II).

Cornacuo I{croJrr{oBar{r.rrc crarr{ornqecnux Hp}rBr,rx, AaHHr,rx n [18, 20J,
loflyqeuHhrit peaynr,rar noATBepx(Aaer cyrqecruoBar{r,re uplr6lr.rau:reJrr,Ho pa-

AI{aJIbHLIX ItOpfl)ICItyJITIpIIbIX IIOTOITOB, ITCXOAfIIIU{X 1I3 aItTI4BHLIX O6raCTefi.
flparrrfi r{a}tcr4rIyNI Ha crarrrcrr{qecfir4x npr,rBr,rx AJrfl r,rccJreAyer{oro flepuoAa
oxaar,rBaercrr BHaaIurcrBHo N(er{ee Bbrpa}nerrHhrNr, qelr n ItB, 20]. 3ro o6tnc-
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rttreTc,l Ter\I, rITo 3a u0c.[e[yeru;rr:i [epr4o/{, fl oco6orrrro R 194,0- L94I |r'., rril-
5lroTqacrc;r i:lrraaJr,rr0JrLr.roo ur.rcJro dr;nortrtylou, rrpoxol(rrrr\r,rx qcrrrpalr,rrr,rii uc-

l)I,Il\rIarI (Sur', t), n [ol]Tolry oqeur, aracro coccJ[rrr{c r}o3rr}rxr,eHr.rr rraJlalarorcl
/{pyr' [a /Ipyra, rroBbrrrril]r RMecTc c SC o6rquii fpoBerrrr cTaTflcT]rarecnoii Np[-
rrofi. Cneiqycr orlrerr.rrti Tariirte orcyrorBrrrc yctoii.rrrrrr,rx uocJlc/{olarr:,rur,rroc:rcii
s L940-1941 tr'.,.11s uoiricr 6,;rt:s o(rcxcrrerro rIa,[],rr\I Bllelrerlel{ }r{r,IgFrr.r arirrrr}-
r[,Ix o6JracTeft r pcaynl,Tarc B],Iconoii cnopocrn 3ilT5ran5rrfl r,rccJreAycN,roro r{]trr-
,ir a co.rrrretlrroii anrr,rnuotiar. l4L] . flonasarro [18-20], arro rlpauLrii rraricurry,r'r
rIa crarr.rcrr{qccltrlx IipltB],Ix o6lal1aet HCri.rrrolrlrreJlr,troii yctoiirrr,rlroclr'lIo, AlIc-
trepor,Ifl oSpaaytorqux ero rorrcrt orrcrrrr rra.na [18-20]. Fl arporrrs,.rrctlarr rracrb

rpa$r'rttou, nocrlloclrrrr,rx /I.xr 1\0rrrp&JrLJ:rr;rx {.rrorixynoB, pai}Jrr,lqaercrr or rlrn-
rla r{ qrriJly ltlr,75,IB,20,42l t, nart rouaaarro s 120], rrpr,r Aocrarorrro 60rrr-
Ittorl qIIcJIc {nortnyrou c paa6pocor,t BeJlr,rrlr4ril,r I-L (paccroflr{rre rlrc)r{Ay rlnon-
rtyJliulrr rlo AoJIroTc) ronpyl cpeArrero srraqerrl{fl AoJr}norr ocraTr,cfl (ua-ea nn-
,IIcrlrIfl <r.tutep{eperuIuu)) ToJrLrto |JraBrrr,rr:i rrpanlri.i Nr&nc!n{)rr\r, [ollTB0p]nAarr
oclrouiroi,i BbItsoA pa6or IlB-20], rrro ucroqflr,rnor{ roror{oB, coi]l(arculr{x reo-
l[arrIr,lTr{blc uo3MyIII,eHI,Ifl C IIOCTeIIeH}IrrIII IIa{aJIONI, flBJIrrr0TCfl Car{r.r &I{TI{BrILI0

ri5nacur. 3:ror rr,rno4 [or{agr;rBaer, aITo rlpeil[o,rloixer{r,re o (norryc(} r.ra6erarr[rr)
(lOlleplIeIIHO I43JIIIItr.EIO, trTO IIOATBepiItAaeT0fl TaltlltC pCllyilrrTaTax,Ii,I, [OIytIelI-
rrr,rnr,r n U+3].

$ i3. (Drrnrr.roonrrc xal)ari'roprrc't'ntr,r lro'r.or(&.

ll aaHnroqeur{e [pr.{BeAeN{ Henoropbre BaMeqaHrra o {narauecxr{x xapaxrepr{-
CTI,IITAX IIOTOKA,

tr4a npeuenu BarlaaAr;rBaHrr-fl reoMarurrrlrbrx BoaluyIr1eHlrtit Lt : 4-:-5 luefi
cJreAyer, c.To cnopocrb norofia u : 400--500 nu]cerc. VIa 4nlrrenrlrocrlr rroa-
MyqeHr4fl cJleAyer qro B cpeArreM Ar,rclepcr{r cnopocrei,i qacrrrq B noroRe
Lu - 200 r.n/cerc. Teu4euqrar n 27-guenuoft uorropnexrocrrr eapuaqnfi rrHreH-
cl,IBlrocrr{ raflafiTr,rsecxoro nocMrrsecxoro r4aryqeuu.E l44l ynaar,rBaer, qro
coorBercrByro[trr[e nopflycnyJrflpHbre rroronr.r Hecyr c co6oft (]lMopo]r{eHHrJe)

il,IarHr{THLre IIoJr.fl, trl[sNIepetr],1lfr1 rlpoBeAeHrrr,re c [o]roqbro panerr,r <fltaonep V>,
yr{a3r,rBaror [45], qto MarHr{T}roe rroJre B rroroHax, BbrBbrBarorqr{x g-6yplr, Aocrrr-
taer t0 y, I4ayueuue r{Bt{er{eHtrfl trHTer{ctrBuocrr{ nocMr{qecnrlx flyrrefi B Terre-
HIre tlatlll,lTnofi 6ypu [onaBbIBaer [46], qto AoJrro ]nr{Byu{rre rroroH?r (sr,ranrnaro-
II\I4e troCJIel[OBaTeJIbHoCT[ 9-6ypb) Br,I3],IBaIoT IIOCTerreHHr,ril Cua4, r{ uorrTtr :raXoir
H{e rlocrerreuurrft nogr,eM r{r{Ter{or,rBHocrr{ nocNrusecnr,rx lyueft [pr,r BbrxoAe
lJertrlr rla rroroxa - upo{ulr, III rnua. ,(eralr,uoe r,rccJreAolarrue upo$unn
].II tuua uo3BoJl-fleT SaHJIIOaIT{TI, UTO Halrp.fltrteurrooTb BMOpO]fieHHOtO N{arIrI,lT-

Horo rloJrfl n6nneu uepeguefi 6o(osoft rroBepxHocrr{ rroronoB ({ur. 3) B cpeA-
IIoM BABoe 6onnure, -reN[ B6rraau aagucft 6oriosofi rloBepxrlocrr,{, rrr.o oSr,gcugct
rrecHoJrblto 6olee peartr.rr,i cila4, ceM IIoAiI;eM rrHTerrcnBrrocrrr l{oc}fl{qecnr.lx JIy-
seft, nor4a 3ciun.fl norraAaer u rroror( qepeB ero 6oronyro rroBepxrrocrr,.

rlplr npn6nr{BlrTeJll]rro paArraJIbHoM trorone r(opuycr{yJr or Cornqa rroron
yllJreliaer c co6oii JronaJrr,rroe N{ar}rr{THoe uoJre axrnBlloit o6nacu4, BbrrflrnBafl
ero n upn6nuBI,ITeJIbHo paAr{aJrbHoe r{e}r{nJlaHerFroo MarrrnrHoe IroJre. 14l,renlro ra-
Iioe IroJIe Mbr HaxoArrM npr'r r4SyqeHrrr{ I(Brl}rieHr4.fr rer{eplrpoBar{}rbrx Bo BcnLrIUHax
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rra Co;rnqc ubrcouoolreplcrllqccnrlx IIporoI{oB (.- 1t)- 100 ,l/aa) [33], tr,I-
UOJII{flIOqIIX IlOJII) SOIIAOB AJIA I,ICCJI0AOIJaIIIITL\{emIlJIilIIt'TllI{X IrIitIHIITtrr,rX lOrtCir.

I''ir,rnoropr,rc crlcAcnr,rl o rrolllycxyJraplrr,rx rrororftlx 1r r\lalrllrrrllrx rloJrnx tl6rr rr-

rrr Cornqa NrolriHo rro,{yq1116 I{B (rtpocruealuBaur{fl) Iioporllr. Ha ocrtogarrrllr Aarr-
nr,rx rra6;rroTqcnrrrt pa/{llor,rBJryrreHr,rn 1{pa6orruTluoii ryr\rar{rrocrr Ir Irepr.roA rto-

ripr,rrrrr ec cncpxrropouor)i Colnqa lrurlcouro l11ll, .rro cnopxltopolra Connrlir
rlrreer HeoAHopoAHyIo cTpyr(ryp)I,
npuqeNr rreoAHopoAIrocTI{ BbrTrl-

HyTr,r nplr6Jrr,lSr,rTeJIbH0 B p aAI,IaJIL-

Hor\r I{arpaBJIer{I,In I4B]. Vcra-
HOBJTeHa 3aB!ICI4r\{OCTb paSl\IepOl}

cBepxfiopoHr,r or fraau 1l-net-
Hel'O qr{r{Jla conne.rrroil aHTI{Brro-

crn [49-51]. flonyueuuue pe-

SyJrbTaTr,r yHasr,rBaIoT Ha Bo3-

]\IOII{HOCTL CyUIeCTBOBaHI'If }iopo-
HaJlbrrbrx HeoAlropoAHocTetYI, flB-
Jrfl ro[(uxc.E npoAoJI]HeHLrerI Iiopo-
Ha,[b]rr,Ix ryueft u rlpocTnparc-
rrlr4xcr{ Ha 15-20 paArlycoR

Cornqa [52]. Ans o6tsurerutrr
car{oro cyrqecTBoBarrr{.fl Hop0-
r{aJrbHr,rx nyueft n }IeoAHopolu{o-

crefi n rerreHtrre cnonrno-un6y11r,
BHasr'rreJrr,Horo BpeMelru neo6xo-

AI4I\'IO AOIyCTI{TL, qTO OHII YAeP-
)ltl{BaroTcfl oT paccacbrBaHl,Itl N1a1'-

HI4Tr-Ir;r\[r,I IIoJLfl]\,IIl. flocnonr,tty
IreoAnOpoAlIocTII I{rIoIor JIyqltCTyIor Crplriiqnrylo crIlyIiTyliy, llLIT;IIIyryIo l}

paAIIaJIbrlolI IIailpaB.rI0]Il,I]t, flcIIo? IlTo I1 (oxpali,IIoIll0C) I'Ix ltaIiII'ITIIoc II0.II('

pagr{aJr5rro0, rpurtoii orro xro?ricT IIOfIRIITICft IIa Taltoltl 5o.,Ll,ttto,u paCCTottIllllI

(-20 .H6) tom,rir) rlcJro/lcrllno /{Rr,rir{erulrt ItopoHaJltrrt()to llolqocrl}a n o6rtlcu

,trarnLrrrotrn rtole Ccl,trrt{a t.I.1rr1 .rJ JIoIt&,rIrrlrLIx tltll'{II{Ttrt,tx IIoJlrIx atttrrnrrr,rx ti6-

.r.rtrcreii, Tart trart r\rar.rrrlTlro0 rloJIC ocracrcrt cillstlttllTttNt c Co,rLtrtlclr, oIIo lla-

Irpyqerro 0uo BpaItlolrIcr\I 1,iNC IIa paccror{}Ir'tt't I a. c. l3il]. Vt'o.u 3aI{pyqllllaltltrl

IIO,TI't 3al]1{C}1T OT Cti0pocTll rloToltir, Ir It rIaItcIIlryNIy qllli.rta, ltol-ila cliopoorl,

Irecrro,rrr,no 6olr,r1c [53], y1o;r 3alpyquBarr]Ifl trIcHLIIle. ltlu pacctoritnnt r,rp5tt-

rr,r iJorrtrn ro.rre B norore tr{o}ricr 6urr, ,-- 10y [451. Ilo.tut cl(opocr], rtoTotiil

a - 500 n,1f r:er;, ro l\a?Ite ilpl{ llJror}Ioorl{ rlorolta n - | npotttottLtlc,tt,3 r.uot-

rrocrr, r(rrrrcrlralccrtoii cneprlur rorona 6ortr,ure rlJloruocrlt ltai'rtt'rruoii. lf ctr,

ocIIoBaII[rI rIojla].arl, tITo tIJrOTIIocrt, B lroTolto IIa paccTorlIIIIII op614TLl 3c,rt,'ttt

Nro?rier /\ocrurarl rt := 102 c.tt-t].
'lart, UrorttgcTb CIIO6OAIILIX DJIeItTpoHOB Ha paCCTofllrlIII t a. e. s1 Qs.:ttlqa,

ItO.TIYIIEII1IA'I 1,I3 I.,lCCJlCAOBAIIIIfl I1IITEIICI{BIIOCTIl BOAI'IAITAJI];IIOIO CtsCqCIIIIfl, 1I()

6orr,rue 120 car-B [29J. IJafi4eHa rroppcJlr{ql,Lg NIc}tiAy r'taru]'Irlloil flnrllRHocrblo

rr flpnocrrrro BoArrariaJrbrroro cBearerrrrrl r{ Hoqlrol'o lrc6a. Vscruqerrue flpliocTu,

Ira6.lrmllaeNloe Ro Bpelrfl 1\rarlrr{Trlrlx 6ypb, o6ycloo.itotto IlacccflIl}IeNl coJr}IerI-
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IIOro CrleTa ctso6o/IHr,I1\trl SJrcHTpolral\r}I, coAep[(a]qulrr{crr B HoplycnyJrrrpHbtx
llorottax. llocnolr,rty ltoprlycr(yittlprlLlo rroror{}r }rccyr c co6oir B}{opoilicrrrrr;(,
Nlalrtlrrrrbrc rroJrfl, To [341 ctarlur)uap]Jarr r\fe]rirrildrrerHarr n.iragua He cyrr\ccr,
IlVCT II II0HI1Sollal:Ilrsrii laa Il Me;lirlJratlcrrlorl tlpocrpar{orllc No;rirro npellcTat}r1Tt,
co6tt tottt,rt<l tt t[op,rto Itoprryoriy.rfr{])rrrJx rrorortou. ]lorrlorrv rraxo/\illll,re lo
llllTOllC[IBI{OCllll 30/I]'laliil,rlTrIIOI'O C,llOtI0Illlrt Il,ll01'llOOTll (1pO/\l}1. lt r\IOiliIIJIiIltCTlIoll
llpocTpaIIOTBe qcJILIrtoil OTHOCflT0Tt rtjtoptlycItyJIflptil,Itl iloltotiall rr, c.rl0i(oBa
'loJIbIIo, ItopllycliyJItIllHr,Ii,I IIOTolt, ri]lrICTurICCr{afi )rr0pl'tffr iioTo[]oIo nt trot'o
6ort,urc nrarrrr,rrrroi{, 6y4cr yu.ucltarr; c co6oir nrar.rrr.rr}ro0 noJrc.

B6liretr Co"nrtla noJrc B ocrrourroNr paAr,raJrbno. 13a op6r.rroi,r llcrr.rli (rrprr
crtopocrrr u -- 400-:500 nat,lcen',) rrorre 6y7qc'r rprlo6perarr, llanroruyro aauuy-
TaJILIIyIO rtOxI IIOI{eUTy I'I CTaIICT nO.TIIIOOTL}O &3IIII}T&JIbIILIII tta l)aCCTO'IIIIIII I] Ilt'-
(iltoJILlto acTpollol\ll.lqccltllx C/{I,lIrlrl(. lllrcontrc rIJIorlrocTr,t l} rroTor{ax (.-- 10: r'.1.r,-i)

IIO IipOTI,tllOpCtlaT /\arlilrJrlr, rroJryarcrrrrrJnr rrpr'r I,rcc.rr0l\oBarrl{u trc;lirrJla}rcTrrou()
IIpoCTIlalrcl'lla lrprl ItoJlcTO IrToptlii coucrcttoji rioor\I[(IoCrtoii partcrr,r 130],
ItOI'Aa Ilplr Coucp[IeIIIlo CIIoI{(li',rHort cocr:r)rIrII,II,I tlaf]il,rTriot.'o ilOJrrr Bco JIouyrIIrill
lltlllcl'I'Icrlllrpolla"rrll rra 6o;rl,ltrorl paccTorlrrr'r11 or ilcr\rJrrl rrorolirr ]lo"noirirrr('Jtr,H()
3aprliri0rrHr,rx rtoprrycrtyJr, /Io0TIrrarcJr\ire 2.1.08 c.,l.l-2 .ccti,-l . Orrrricrr DTr.r irororilr
(u =: /r00 -: 1100 n"ttlccn) ri cra6orly uollr)rcriyJrrrprrouy rrBrr)r(rorrrrro Co;nrrqa -(ooJIIIeqIIol\Iy ljcrilyD,- Ira-iit11clr, rrro r{orlllcrrTpaqllrr rrop]ry(',rtyJI u (coJrrrcrrrroM

Berpc) 6y4et 4-5 c.,tl-rr. flctto, rlluo B rtoprrycrtyJrrllnr;x .tro'J'oriax, uLr3r,rBaro-
UILIX IJOSr\IytqeIrL{fl },raTIII,ITrroro ilo.ljfl B cpeAIrI,rx r1. ril.l3ltux lrrr,rpoTax, Itorrrlcrl-
rpar{r4fl noplycrryJr r\ro}ner 6r,r:rr, n 10-20 pa3 Bbrrrrc.

Jf onaJltuoe r{arIII,r.TIIoc rIoJIe altrrlrJrroii o6ractr,r, ynJrcl{aoNloo rroronorr rtprl
IrpauIcIII'IlI Colurla, 6y4ot octauar.Lcrl paArlaJllru,ri\r, Ti\rt Hnrt olto 6y1ct tnr,rgy-
llilTbcrtD (co;flrlcalllLlll l]oTpoI\I) - o;ra6r,rltr'r ItoprIJcrtyJIflllH6hrrl noTolt&r\trr, rro-
cTotlltllo l4l(yll\rrrlL{ or CoJIIII{a, Ira tITo yl{a3],rBaeT rlocro.rrrrFlar{ Bo3r\ryll,cttrTooTrl
rlauHr{rlror'o rroJrrr B lro.rtflprrrJx lxarrrrax. I1o.rc 5y4er llparqarbcfl He 6fiaroi{apfl
cnoeii yrpyl'ocur, a rorlslto 6.nalopapx flocrolrrrrorrv cJra6olry noplycnyJrrrp-
llolly I{SJIyIIOHI'II0' Drlepl'Irrl ttoropllllo TerI I:Ie lfcllcc AocTaTorlua AJI,I Tot'o, qTo-

6r,r, yntrettafl NIaI'IrIITItoo uo.rc, lll,rrlrrrBarb er'o D rprr6JrlrBurcJlbllo paArraJrr;rroo
rIiIrllltrlloo [oJIc. f[pu srom xIbI 6ygerl na6rtrogars r(a?](yqeeorr 

^Rrr]rrerrr,re 
{porr-

ra llorolta (c uiuopo;ricllrtrJnl rlau{rlTrrriNr rloJrer\r) rro op6r,rre 3crltrr,r co cnopocrr,to
Ilop.flAr(a 435 n"tt/t:en rr poaJrbrroc paAr,raJrbrroe /IBr,rlr{eHr.re co cnopocrbro, rioro-
pyrc floflyrlrrJl roron, ]lorilr/(arr o6racrr, noporrril. Crc4yorr uo/\rrcprrrryrrr, {r()
COIlepIIlC]IrIO IIeII]lI,1ex{"rI0Nl,I r\I&"rIbIC cItOpoC,ltII IIOTOtia (l1oC,nlrrtit ttt,r.uo,rrctpou).
Ctropocts Ilorolta, ullylr(or'o rlr! anrrrlrrrJx o6rtacreii, rrc 1\rolror 6r,rrr lrcrrr,nc
CITOpOCTLI qaCTI,lq Il ((CoJiIIoIIIIOII uoTpe), ItOTOIt I{ari 6bI (11}rOrrTrrpOBalr) I} rroro,
nlleAcratrJlfler ycrtJlcrlllo (coJlrteqrroro ucrllarD u al( ri rrrrl llr{oii o6tracrr,ro. C)crron-
HOe paBJII,Itlue IIOTOI{a II (OOJtlICaIrrOl'O BeTpaD - B rrJroTJrocT]l rraoTr,IrI) crtopocTil
?I{c I4x rloryr 6r,trt, cpattuIlNIH. TalulrI o6paaorr, cr.rcrcrra nporfl?nerruor"r rroporrrrr
(r'r qattee ItopilyonyJllprrrrrx Ilororori) BpaulaoTorr nart r{eJroc, BMecrc o (0o.rr-

rIeqII6IxI Ilcrpoxl), CoBAalla.s yctor:i.rrrnr,re lrocJreAoBareJrrrl{ocTrr reo}rarrilrrrrr}rx
uosuyttqolruilr, oco6eHHo u6lttar,r NtnHrINryr\ra L(r{KJra coJrrr0.rrror-"r altrllr}tr()cru.
llanecuro 154], .Iro pacllpc/{eJIoIIr,Ie lrrrrerrcrrBrrocrrr noporra,rrrrrrrrx rr,rrtrrii no
Ilo3r,lqrro]lI{r,InI yl.rrall cOOTIIOTCTIIyeT rIIrTCIIcr.tIlHOcTI{ {arterr,nurx I1oner"r B5rlr-
3I{ Iipafl. flot,laaarlo rati}Iie [55], .Ito pacnpeAeJrerrr.re rtoporraJrr,Hr,rx crpyrt l,
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{ynxqnu ilrrporbr B TeqeHlre rtrrrrrlJracorue.rsoii aHTnBHocrIr aHarou{quo pac-

rrpeAeJrerrlrrc coJrueqHbrx nflTerr. flprlrore Hopor{aJrbur,Ie fiyqu ua6lro4arotca
nag o6nacrruu Sanenon r{a currrvrxax, Iroryqeuurrlx tso BpeNIfl rIoJIHErx coJI-

rreqnr,rx aarmenuft t561, It !I[HrI]Iy1\{y Bce 3TI4 aI{TIIBHLIe o6paaonanur crly-
cr(atorc.fl 6unrHe R coruequolry aHBaropy. I4nenno B eror rrepllo[ na6;rrogarcr:c.a

ycroiiuranrre rocJreAoBareJll,Irocrr,r reoN{arHr,ITr{BIx noauyrqeulrft c uan6onee
pe3fi o BbIp ai{teHHbIM CeSOHIILIM XOAOI{ a}InJII,ITyAbI oOaruytqeuuft .

Oco6ennoc:rb reol,IarHr{rrrr,Ix BoaMyuleuuft s6iluaw MrrHI,rNryMa qI4HJIa coJI-

uesHoir anTrrBrrocrr;I - ux 6orbrrrafl AJrrrreJlBuocrr,. flo-nlrgralronry, oHI{ Bbra},r-

Barorcfl ar(Tr{BHr,rNrr{ o6lac:rrun, rt}reruqrl1vlr{ 6o.rnruyro rrpoT.a?r(oHrrocrr, [o
AoJrrore Ha Ar4cxe Coluqa. Taxlrura o6nacr.sulr r,roryr 6rrtt, cxopee Bcero, xo-
poHaJrbur,re o6paeonanun. flogroep]r{AeHr,reNr aroMy Mo}Her cJIy}r(I4m, {oprua xo-
poHr,r B calroM MrrnrrMyMe IIIHJIa conneqnofi afiTr{Blrocrlr.

Anropu Bsrpaffiaror Sraro4apnocrr ]J. 13. faueeny Ba rlo4roroBnj r'I&rer

pr,raJra na6,nro11enr.rfi x ue.rar].r.
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AnAAEr,r14f HAlrti CCCP
143BE CTVIfr, I{PbIMCITOU ACTPOO14SIILIECHOTT OECEPBATOPI4I4

Toru XXVII, 1962 r.

IIOJTHOE TII/ICJIO TIACTUU BbTCOHOfi DHEprr4[r,
[IcnyxlEHH],rx tso BpEMfl BctrbrrnHl{ 4 MAfl 1960 rOlA

A. A. Cneemau,flnt'

B pa6ore [1] gana oqeur(aalreprur, yuocuuoii r,rs Connqa qacrrrlaMfi c auepruefi 10.-'-
1.00 Mso Bo Bperlrrr 6onrmnx Bcrlbrmex, Ota oqeuna Aaer Bnaqeur.re L02e-L032 ape.

I4uerorqueca B Jlr{reparype [2] gannrre Iro Bctrr,rmne 4.V 1960 r. rrosBoJr.rrror rrpoBecrr{
6onee nagextnyro oqeur(y [oJrrroro rrrrcla qacrr,rq c auepureft 1-2 Bae, a raxxre roe(f(praqfieirra
gu{{yaura tr Apyrr{x xapar(Tepr4crlrr. flofina.s Dneprr,rfi [pr{ oroM rroJryqaercfl 1030 ope, a

npo6er gn{Syatmr 5-7 .L012 cat.

THE TOTAL NUMBER OF HIGH ENERGY PARTICLES trJECTED DURING THE
FLARE OF MAY 41960,!:y A. A. Stepa nyan. In [1] the energy carried away by parl,icles
with energies t0-100 Mev during intense solar flares has been estimated and found
to be 102c -1032 ergs.

Available data [2] on the flare of NIay 4, 1960 allorvs for a more reliable eslimate oI
the Lotal number of particles with energies 1-2 Bev aird also of the diffusion coefficierlL
and other characteristics. The total energy is 1030 ergs and the diffusion path 5-+7.1012 cm.

Bne4eulre

4.V {960 r. B r{rrrepBaJre 10.15-11.05 no Mr{poBoMy Bperlreu?r rro Aauubrr,r
[2] upouaoinila BctrbIIIrKa Ea CoilHqe 6a.nra 2f . Bcurrmlia corpoBo]r{AaJracr,
yBeJrr4rreEr{eM rrrrTerrcr4Briocrr4 Rocrrl4secKl4x ilysef{ 12 -7 l,

B pa6ore [2] eclrr Aalrsbre o6 ynenuueuvra.fi:,rrrenctrBuocrrr, Ha6ilroAaBureficfl
Ha EefiTpoHEoM MoErrrope. Har46oJrbrtree yBeflI1qeHl{e Baperr{crpr.rpoBaHo rra
ropuoft craHqr,rr Cym{yp Maynrun (350%).

Aaroprr crarlu orMeqalor, qro ctra[ IlHTeHctrB[IoBcrIr trAer cuaqaJra lro aHC-

IIOEeHrItraJrr,IrOMy BaKOHy? a BaTelr IIo cTerreHHoMy t-r. og,uano B cTaTbe r{trqero
Ee roBopuTcrr o ToM, sro o6e 3aB[crrlvrocTrr .flBJlflroTcfl BbrpaxreHueM SaHoHa cfla-
Aa IIHreHcuBHocTr{ uplll gu{{ye[[. o roM, qTo saoTuqBr, nrr6pomennbre r{3

Conuqa, Atr++ynAupyror I{a Heoglropo[Eocrflx ]re]r{trJraHeruoro Marrrrrrrroro
noJrfi y 3eunn, roBoptr rraorporrrocrb rroror(a qacrtrq y Seurur. Ecnr,r 6rr
yAaJrocb coBMecrtrTr Rpr4Byro r,ruTerrcuBuocrtr c nprlBoft gu${ya[u, To Dro rro-
BBOJTEJIO 6rr UOryUUtb pflA Balr(Irbrx Xapar(Tepr4cTtr{It, a trMerr}ro: Q - uonnoe
HoJrtrqecrBo Brr6poreurbrx qacrr.rq, D - noa{{rqueur 4u$Syauu, Al - a{-
{entunuoe BpeMfi r{ctryc(anr{fl rracrr{q r4 rrer(oropbre Apyrre BeJrtrqrr}rbr,

B nacroarqefi crarre craBurc.E BaAaqa olpefleJrr{Tb rroJrHoe qr4clo qacrr,rq r.I

cpe4urafi fi oo{*uqrreHr 4vr${yaur.r.
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$ 1. Brrpamerrrre AJrfl r,ruTeucrrBuocrrr
B cryrrae gucpdryauu rracrrrrl

Tlcxogurre flpeAnoilox(entrr AJIfl rroJryqerrrrr upeueuuor,l BaBrrcnrrocrr{ uH-
TerrcrrBHoorr{ B BaAaHHoft roqxe cJreAyroqfle

t. Itoa{{uquenr gu{{yauu D ne sasucr{r or noopAuHar r BpeMeHu, qro
Aaer BoBMo)firroorb rlcrroJrbBoBarb perxeHrle ypaBueHr{r 4u$Syauu.

2. llclr.or;*ryrx qacrr.ru HaxoA?rrc.E B Tosxe c KoopAr.rrarofi r : 0.
3. IlcuycnaHrle rrporrcxoAr4r c nocrosnnoft Moquocrbro g B reseHr4e [po-

Melxyrr(a npeueuu I l.
flpu arux ycJroBr{flx perreutre ypaBrreurr.fl gu${yanu lrMeer suA [8]:

u (,, t) : nrl, _* Gfr)] "n, t <r Lt; (i)

o 
, [o r_L)- o r^-r=;r-.)l Tlpv L> ^', (2)u\r,t): aarl \2yDti \2 l/D(L_rt) ))

l.Ae u - 
rrJIoTHocTb qacTuq, q 

- MoilIHocTB IrcTOqHUHa, r -- paccrorrHr,re
or roqxrl na6urogeuun Ao rlcroalHtrrr(a, Al "_ grureJlr,]rocrr, LrcryoHaHrrE,

6

@:+ \ e-o'da-rrurerparr omu6on.Vn +

;VT,
flo46upanncb rlapaMerprr, or Itoropbrx BaBr{cr{r npeuennofi xo4 r{rrreu-

crrBuocrla, D u L't rl noryqamrqrrecfl nprlBbre cotrocraBJrflrrvrcb c npranofi uu-
rerrclrBlrocrlr craHqlltl Cylrr$yp Nlayuruu, nssroft ns l2l. Hauny.lsse corJra-
cue iloilyqaJlocb npl{

D : 0,7 . l}zs cwz. cer,-r fi A,t : 7,5 uun,.

Paccs[raHHafl npr4Bafl tr Bncnepr4MeHraJrbubre [anrr6re rrpegcraBJrerrbr rra
pr4cyrlHe.

$ 2. flotlmrii noron r.r Her(oroprrre Apyrl.re xapax'repr,rcrr.lxtr
Bcrrbrrrnr.r 4.Y 1960 r.

lla {opuyttr (2) ivromuo roryqr.rrr Brrpa}fieur{e AJrE MorrlHocrrr rroroxa
IIo SHaqeHugM

u(r,t), 
[o (*v")-o (r,#ffi)]

B Mar(clrMyMe:

q : 4nDrum.,, [* Gu\) - @ Gl#6)].... (s)

flolcranrrff rrIrcJIeHHbIe BHaqenfif, rrMeeM

Q :8,4.!02s.L,5.10*m=;1038ama*. (4)

flornoe ur4cJro qacruu noflyquM yMHorr(eutreu sa Al

Q : q\t = S.t0aoz,ru*. (5)

flnorsocru aracrl{q Ba trpe[eJraMrr BeMHoro Marrr,rrrroro fioJrfi u, : +,
12*
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rAe 1-irorort B eArrrrrlt\c reJlec[Ioro yrJra, a c-cnol]ocrb cBera.'Ior4a

Q :3. 10-10 . 5. 10ro ./mn,, A: tO8Uma*. (6)

HaeeN,rubre ycralloBxr,I, BCJreAcrBrIe nourorr{eHl,Ix e arlrocr[epe, perr,rcrpr,{-

pyror uorolr rracrrrq rr{rrrb B MaJrorr reJrecrloM yrre ([pllMepno t crepaglrarr).

Cp arrrenlre reoperrrqecHrlx rI Dr(ctreprlsfelrraJlbllbrx 4artnr,rx o6
OTIIOCIITeJILIIO11 yBeJIIIqeHI'II'I IIHTcHCI'IB1IOCTII

'-foqHrr - Ericrepr'rrrerrraJrrrlrrie AaHrI6Ie I{JItr cTaHqrrII Cyruoyp MayHTIIil,
orrnorfi]ri1r{ Jrurrrr{ - rrprrnan gnft(ryarru, IIocTpoeHHaE Tcol]cTIItIecHlr.

BpelrE iuflpoBoe

,(rr oqenttr{ 1-u* BocrroJrbayeMcfi {yunqlreft ,S (8, h) frltv. m(8, h) -trpo-
rrBBoAflUeit {ynxquefi r4Jrr{ Hpar}rocrblo

m(8, h):
/f (E', h)Brop
-1/ (r'L.p; '

r6e Ar U, - 
nJlorgocrl, rlorolta repBI,ItIHLIx llacrllq' a N (8, h) 

- 
nno'rnoctr

fiOTOHa ]JTOIII'ITIIILIX aIaCTIIII IIa BbICOTe /?.

flpnrre,u, qro clenTp qacrtrr{ Bcrrbrrrrnrr rrocl{T crefleul{oft xapar(Tep c [oKa-

BaTeJre[[ cTerregr{ - 
1r (tancli.r c11eltTp cot'JlacyeTctI c AaHI{bIx{[ [3] no ny6uue-

crto1,Iy renecxory). JIerno coo6pas[rb, qro fII]I{ sroM HaI{6oIIbItrI'Ifi BI{IIaA Aa-

Ayr qacrul{El c N{I{HI{Maruroft a}Ieprl,leit, per.l{cTpl'lpyeN{oll AaIIHLIu rpn6opolr.

flnx cranqnn cyntsyp MaynruE 3ro rrpuMepHo 1,5-2,0 Boe.I\a [9] euquo,
qro nparHocrb AJIfl qacruq c sHeprl{ei{ 2,0 Eaa [pllMepgo n 20 pae MeIIbme,

qeu cpeArrrlfl rlo BceNIy cleltTpy. Otcro4a cJIeAyeT' qTo IIocHoJII'Ity ASIIgJIHI{-

relrurrii rlorol( n 3,5 paaa npeBLImaJI HopMaJIbIIsIft, To B CTpaToc{epe oH [pe-
rrocxoAllJr HopN{aJrbrrbrii uotox s 70 paa, T' e. 6blil paBelr [pI{6JrI43r{TeJIr'Ho

l02,tacmu.trrlcnz.cen. flog,Crarnnn aro Br{arIeHI{e n (6), rroflyquM Q : 1033 sac-
,ruq. oSur,ax srreprr{fi qacrurl c E ) 1.,5 Boe 6y4,er panua npl{}repEo l0B0 epa.
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cregyer orr{erl{Tb, qro ecrb ABe rlpr,rqr,rurrr, r,,rB-Ba I(orepllx l\{o}lter l.Ia[,rc-
IrllTb0fl yl(aBaHrrafl Br,Ime oqenna. Ilepnan npurrlrrra cocror,rr li rorr, q,Ito, rro-
Br.IAr4r\{Orry? Hoe{{xrqlrerrr lr,rs{yallr,1 uacrr,rq r,ra connqa BCJlr,rn Jlr,urrr, 3 Heno-
TOpOi\I TOJIOCHOII yI'JIe, T. e, qaCTI'IIILI I{CIIyCI{aI0TCTI JIITIIIL Il I{aJIOII TQJTQCHOII

yrne. BcleACTBr,Ie SToro oqeul{a [olrl{}r{aercrr. Aarruoe o6c:rosrotrr,crt]o Ao.nir{rro
o6gncru,lrr, $axt sanracln[ocrl{ Bpelrerrr.r BauaBAbIlJaHl,rfl or AoJrr.orr,r r]crlrlrrrltl,I,
narigennr,rfi r [10.] AJIg aracrr{q c aueprueit [oplAna 30 ll,];ttt,j]:ropal uptrartrrrra
cocrol,rr B Heyqere qacrull c aneprnert r{errblxe t. ficLt, o6qee arr,lcJlo t{oropbrx
cyrl,ecrBerrrlo 6onsrue. 3ro uonurutaer orleHny. Cyuuapuoe [eircrtne ar.r,rx rlax-
TopoB cnopee yBerr{qr.rr oqeHl{y o6rqeri aneptr{rr, rreM yNlcurrrrr1rr.

$ 3. I{oo{rtpr,r(r.rerr 4lrtp(r;.lrrrr rr Bpe}rfl r,rcu},cnar,rrr rrilcrllr(

Itan yine roBoprrJrocb BIJIrre, yAoRJrerBoprrreJrElroe cor.Jracr,re xpuuoii 4y{-
Syerau c aHcrIepI'IrIeHraJrbI{bIMI,r Aan}rbrNl,r, uo npaliHer,i Mepe r rorreHr,ro lrep3brx
40 rrun., [oryrraercfl rtpv D : o,'7'1.02r vr Lt -- 7,b unn. o4nano ]rprl aror\r
AeJraerc.fl AoBoJlblro [por{BBoJrDrroe /loil)rrqe}rr4e o rleaaBrrcur{ocrrr rtoacprfr,rqneu_
ta 4u{Syaur.r or noopAr4nar. floerorry cJreAyer cqr{Tarr,, rrro ara BeJn,rur,rHa rn-
Jr.flercrr ueHoeii cpe4neft ilo [pocrpaHcrBy.

tl:ro xte Hacaerc-fl BeJrr{qrr}rbr I l, ro ee ro]ile cJreAyer cql4rarb cpe41efi na
BCex BosMolr{rfbrx. Ecnra gouycrr{Tb, qro xoatlsllqr.reur An{{yaur{ saBr4cr{r or
HOOpAT{rrar, To sHarreHrre All,roxrer nole6arr,cx or 0 4o 20 irrr.rH. Cyulecr.nona-
HIre BepxHero upeAeJra cBflsaHO C Tet\I, qTo tlar{crrxtyt{ t{IrrerrcltBHocTtl IJacTy-
rraer rrocJre r{clycxarrrlfl ocuoruoft AoJIII cacrlrr{.

Tlurepecuo orltertlTb cJreAyrorqym oco6ennocur BcrrLrrrrrrr{, r{c BaBrrcr{tr1yrc
or AJII'rreJrDrIocrLr rrcnycl{alrl{fl rlacrr{q. Flasalo Bcrlr,rrun}r ilo ou..r.r4rrec11rrM Aa}r-
EbrM orlrocllrcn n 10.15 rro Mr.{poBo}ry Bpen{errrr, a Harraro i,rcuycxar.urx 6r,rlo
He rlo3Arree 10.30, a, cnopee, eil{e paIIblIe. fmrrensnocrb )r{e Bcrrbrrrrr{rr 40 uus.
Cue4onarenbrro, a{ox(Ho cAeJrarr, Br,rBol( o rotr{, rrro qacruqrr 6r,rnr.r ncuyulerlr,r n
natlarluoft craAr{Ir Bcnl;Irumlr. D:ro o6oroareJrr,crBo I,IMeer 6ont ruoe BrraqeHl,re
4na reopuit rclrepaqrrr4 nocl[r4rrecrrr4x tryuefi ]lo Bpelrfl ]lcrrbrrrrnr4.

B aaxnro.reHr,rc aBToll tsrrrpalriaer 6rraroAapnocrrr rrJrer{y-xopp. AIJ cccp
A. B. CenepHor\ry, uoAcr(a3aBrrren{y r,rAero 4anrroll pa6orr,r.

Mai,i 1961 r.
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Tou XXVII, 1962 r.

K BOTIPOCy O CIIEHTPE BAPIIAIIIIIZ
BO BPEMfl A(D(DEKTA OOPEYItrA

A. A. Cmema,tt,rtu

Ilpoae4enr,r pacqersr 4ta ornomeuraft napuaqrafi RocMr{qecKLIx ryueft ua paafiflrlurrx
npr6opax Bo upeMn ar[{enra (Dop6yua. Paccnorpeur,r rpl{ rr{[a ctre(rpoB: 1) cnenrp nrga
1 / Po\ - 0D Po.
;arccos(t -;)r 2) cnenrp znaa O : p ; 3) crenrp rapuaqrfi, BoauI{r(aotrIrrx rptr

gefictruu gJrexTpflqecfioro rIoJIfi. Cpaaueuue pacqeroB c 3r(c[epr{MeHTaJIbHBTMTI AaIrHbrMr{,

BBETITMT{ rro Jrr{Teparypr,r, tror(a3aJro, qro crleltTp rwta PolP He corJlacyercx c orIrMI{

gAEI{IrIMI,T. HAUTTYUMEC COIJIACIIE .IIOJIYqAETC-E IIJIfi CIIEI(TPA TI'IIIA EJIERTPUqECKOIO IIOJI'{.

ON THE VARIATION SPECTRUM DURING THE FORBUSH EFFECT,by A.A. Ste-
panAan.- Cosmic ray varialion ratios during the Forbush effect for different insLru-

ments are computed. Three types of specira are considered: 1; I 
".r"o, 

(t -+); ,lY : ?,
3) the variation spectrum due to an electric field. A comparison of computalions

rrith experimental data, available in print, shows bhat 
" f typ. spectrum is noL in

agreement tvith this data. The best agreemenL is found for the speotrum of the elecbric

field type.

I-ine llcurrc

Boupoc o cilertrpe Bapl,Iaquir - Balr{Ile?iuafl BaAaqa [pu [syqennu a(l{en-
ToB N,roAyJrfrr{rrrlt rrHTeIrcrrBHocTr,I Itocr{rrqecnrlx Iyqeft, TaH ItaH crIeI(Tp B SIra-

qr'rTerr,uori r{epe olpeAeJlfler }IexaHI,13I\r 36{eHTa. Mbr 6y4eu paccrlarpl'IBarb

creHrp a{$ertta @oP6Yma.

Bua.iare Bal,rer[r\[, rrro cJreAyer orJrr{qarb crIeHTp a{{enta @op6yura ot
crre1rpoB Allylr{x lapuaquft. flo arorry Bolpocy B JI}IrepaType ur{eloTgfl ABe

Toqr{r{ Bllerrrlfl: rlelluaf , qro crrel(rp a{{eHra Oop6yrua oAr{Har{oB co cllel{rpo\{
1t-netnr,rx eapuaqlrrYr, rroAAeplItI{Baerctl A. 3r'reprou It] n cD. MaH-,[,ouanr,g,oru

[2]. Eo.nruurrrcrBo ?rie aBTopoB flpr{Aep}rir{Baercs toir rorrKI,I sper{rltlr qro clefi-
rp6r arr{x Bapl{aqlril orJMqllbr.

J3 4aHugii crarbe He 6yAer o6cymg,atlcfl clpaBeAJll{Bocrt, roil uIu ugofi
I'os1u Bpelrrrrl. Tan naH eAI{HcTBo cne1tTpoB napuaqnt IIoABellIaeTCf coMHe-

Hrrro, To rrpaBr,tJrr,Hee rrcRJrroqlrTE, IIpr4 HaxoHtAerIrII{ CleHTpa BOccTaEOBlITeJIr,-

Hyro qacrrr e$dlenra @op6yma, rloroMy rlro B BoccrauoBr{TeJlr,Hbrft rrepuo.q Mo-

ryr gclicrroRarb y)fie [pyrt,re NIeX&H]I3]\'ILr rraprtaqrlfi, I4r{ercql'Ie gpyroft cuegrp.
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Buepur,ro NrareMarrqecrroe B6rpaxreHrre AJrrr c[enrpa a{{enra (Dop6ylra

6r,rno gauo ,I1 . i,I. fdopuanolr [31. Cnexrp, rpel{Jloffieunrrft fiopuar{oM, roJly-
qeH rra ocHoRarrlu.r paccr[oT]lerrrrfl [Rr[E(er]rr[ alacTr{Itr B pelyJlflp}roM rlraIHI4THoM

IOJIE I{ f{MEET BI,IA:

rpu o <*,
DDrpu?'<P<2,

rpr P >+
(t)6D (P) r

D(P) I

I
2 rP, .\_ arcsrn \ri,_ , )
0

^ 0, (P)
3p,ecr ffi - oTrlocr(TeJr[r{ag Bapr4ar{rlfr, P, - urlnuMaJlbrloe SHaqeHr{e

r4rvrrryJrbca, [pr,I noropoM cacrr4rla ytrre Mo]Her flepeceq], rroron, I - npo-
fles orrHsrft i\luo]r{r{TeJlb.

ItaH rerHo coo6paarars, c rroxroul,tro AByx rrporrBBoJrbur,rx uapauerpon f
u P, uoxtuo y[oBJrerBopr{Tr, AByrr ycJroBr{rrM, Halpr4Mep aMrrJrr{TyAe, oflpeAe-
,neuuofi na ueftrponrroxr NroHr4Tope n xy6lruecxoM TeJlecr(ofie, rrJrr{ urrporHoMy
xo4y ueftrpoHrroro r\fourrropa. flpaxrnuecnrr ]He trB-Ba cyulecrBoBarrlr.fl AoBoJrb-
Ho BuaqureJlrrrblx altcleprdlleHTaJrrrrr,rx ouru6oH Molnrro [oryq].{Tb Ha}r(yq,eecf
corJracue u c 6onrrunlr qrrcJlor\[ AaHHbrx.

B [4] 6rrro flor(aaar{o, o4irarto, qro MexaHr4aru JI. tr4.,fl,opuaua He yAoBJIe-

rBoprrer rpe6onauraro oAHoBpeMeHrrocrr{ crraAoB Ha paBr[qurrx upr,r6opax u
noaror\ry He r{o}r{er 6rrrs upnuar.

B rom E(e roAy rroflBuJracrr reopr4.fl @. Moppucosa [5]. Moppucou pac-
crforpeJr guSS yarrc Roclrr{qecxr{x qacrrrr{ qepeB xaor[qecnrle Malnrrrntre rroJrfl .

CreHrp rrprr aror\,r r{Meer Br{A

(2)

rAe / - roroli aracrr{q, }, : }, (1J) - upo6er gn{{yauu, c -- criopocrb cBe-
ra, I - Bperrrr, .R - pa4nyc o6lactr.r, earrstor,l xrarnr,rrlrl,r[[ rloJlexr. Ilo4po6-
I.rar r(pr4rrlrii\ roopr{lr tD. MoppucoFra Aarra n [6].

3arrernlr, uto o6e pacci\{orperlrrric reopu[ HaxoAtrrctr B peB]toi\'r rlporr,IBope-
uur.r c afiorellurrcrr:ranr,lroii BaBr{cr,r[,rocrr,ro AJrr.rreJIr]r.rocrr{ o{Sertra or noop-
Ar{Har ucrrbrrrrrir,l, Bbrssasureli Nralrrtrr}ryro 6ypro [71. B [7] uoxaaauo, rrro Ailu-
TeJlr,Hooitr, atft}lertra Ilospacraer c yReilr,lqenr{el[ paccroflr{rr.E Bcrrtrrrrrtr.r or qerr-
rpa Alrcrta Co;nuqa.

FJenoropr,rc aBropbr (A. Eiuep'r [8], It. Mart-I{parren [9]) rpeArroJrararor
leitcrnue Be\rrrolo eilenrprqecrroro rroJrrr. E. flapxep [10] Aonycran ArrSSy-
Br,rlo Bo Brre[rur,rx ilacrtlx 3errHolo xrar'rtr{.Trloro uont. O4r.rano par(err{bre AarrHr,Ie
[11] ca upeAeJIaMr{ BeMlroro }Iarrrr,rrrroro rroJrrr r{crrJrroqaror ary Boa}ro?nuocrr,.

Teopi,u a{$eirra (Ilop6yrua Aaercrr ranffie tt B 11,21, oAnano auarurr.rsecfioe
Br,rpalrerrr{e crerrrpa r.{Meer c,ronirrlrrli xapaxrep r.r coAep}r{r{T uaparvrerp. Sror
Br4A crrenrpa n 4arrrroi,i crarr,e o5cy;rt4atsca ue 5yger.

X. Snnuor [13] nr,r4snrryJr rooprrro naplraqrlft, rAe cuenTp a${eHra Ctop-
6yrua ranxe r,lNrecr croxrnr,rii Br{A rr coAep}fir,rr r{ccnoJrr,Ko rrapa}{erpoB. flpr-
6nneu:re;rr,uo cuenrp Morrter 6r,rrr, upegcraBJlerr B Blrl(e 6DlD - P','nB Bflrorr,
tro aHeplr4r4 50-70 Bac m 6DlD:= ur { tLrT/P Awr oHepl.r.nr 70-1"00 Boa
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(P - uunyrrnc, B = 1, u He BaBr,rcrrr or P, a, fr &t - uocrorlrrrrric). Antclp
IIOI{aBLIBaeT, qTO STOT CIIeItTp AaeT npaBI,IJIEHOe OTHOIIeHI{e napr'tarlltli, nali-
AeHHbrx na uefitponrror{ Mor'rnropo u rty6n.recnoM Terecnorro.

Itpolre c[eHTpoB, Br;rrflcreflr-rrix qlrcro reoperr,rarecnlr) rrenorol]Lre aBTopr,I

uolyqaroT cnenTpr,r rryTen{ colJlacoBarrrrrr 0 SncleprlrrerrrilJrr,rrr,rNr}r Aa}rHBrN{rl.

Tan, A. I4. Itlr3r1gan ll4), r,rcrroJrbBya AarrHbre Hol{nJrerica Haaelrr:uix rI rroA-

seMlrbrx ycraHoBorr n flityrcne aa 1958 r., HarrreJr, qro creHTIl lir.lAa

D: const rrltn E lEo=S Beo.,

, rE \--0,r5+0,2bbl;,)" = npuE)Eo

(B - aueprur uacruq) [aer rrar{Jryquee corrlacue c ertc[eprrMeHroM.

,{rx. Poegepep [15,25] nolnlrporuoruy a{{eHry r.r orHomeHrllo aMnJII,IryA u
naplraqrafi, uar,i4ennrrx ua ueffrponHoM Mor{r.rrope r{ Hy6r,ruccxolr reJlecxore,
noJlyqfiil 4nn 6ypr Mafl rr urons 1959 r. ciler(rp Br{Aa

6D (E\

ffi:"onsL' E-t rP?I T : 0'6--0'5'

,(rx. JIoxuyA tt6] nper4MylqecrBeHuo no AaHHrIM HefirpoHHEIx MoHI4ro-

poB, ycrarroBJreHrrBrx B ropax (2000-4000 n nag ypoBrreM uopn), HaxoAI'Ir,
qro ctrexrp a{{exra @op6yma r{Meer Br{A

r4e P - r,rMrryJlbc qacrutr fi po, k- flocroflHr{rre, Cpaay }fie BaMerr,IM, tlro
rrpoAoJrffieur{e cilexrpa B o6ilacrr, 6orruux oueprr.rfi HeAonycrlrMo, ral{ Kar(

laer cJII{rnKoM 6onrrnoe traAelrue rrrrreucl{Buocrrr Ha noABeMHbIx ycra-
IIOBI(AX.

O. MaH-[oHaJrbA [2] ranxre cqtrrraer, qro crexrp e{{reHra Oop6yma
Morr(er 6rrrr upegcraBJren B BrrAe

6D Po
D: P,

Arrop nacroarqeft crarr,r{ e [17] npeAJro)r{r4Jr cxeM)r a{r[exra, Aalorrt,yrc
cneHrp Br{Aa

6D I r, Po\

tj:i arccos \r-pl.

Dtor cuexrp rrelrJloxo corJlacoBaJrc.f, c aHcnepur,rerrraJrbnbrnr{ AanHr,rl\{r{ lo MHo-

rraiu upu6opau.
Tanuu o6paaou, paBJIrrqHbrM aBropaM yAaerc.tr noilyqr4Tb xopo[ee corJra-

cue gacilepnueuTaJlrHbrx AaHHbrx c caMr,rMI{ paanoo6paaHbr}rrr B}rAaM[ crrex-
rpon. flperxAe qeM rrepexoAllrl H o6b.EcueHr{ro aroro {aHra, or}Ier!Ir\{, rITo B pa-
6orax lL5, 771Aorryrrl,eua oun6Ha, a r{Merruo: rre yru4rbrBaJrocb rraMererrtre [ep-
Br4qHOrO CrreKTpa (a cnegorareJrbHo, n xoa{{raqneHToB cB.E3r{) c qunlou co.n-

nesHoft anTflBrrocrlt.
Ha cyqecrBerrHyro poJlb aToro o6ctosrenr,crBa yfiaaar @. Man-,[,ouanr4

[2]. Tor $amc, uro caMbre paaJrtrqubre BrrAbr crlexrpoB yAaercx corJracoBarb

184

6p (8) _
D(E) _

6DPo,7
T:Vftt,



c DHc[epII]{erITaJrbrUiNII{ AaHHLII\II4, I\{o}HI{o o6tflcuItTr, cJIeAyIoqllNI o6pasou.

Crporo rouopfl, AJrfi rroJryarerrrrrr cflcnrpa rapmaqr,rtt lry]r{Ho l[n[erb Aaglrbre 6oJrr,-

uroro rrucfla [pu6opoB, I{Memulrlx r\,raxcr1[ryr\{ tlyBcrBllTe.rrbl{ocrl{ R paBJlrlqrrblx

o6racrgx auepruia. FIa ge,ne tco lpra6oplr oHaBrIBalorc.fl aIyBcrBllTeJIr,rIIJx{l4 It

Baprlaqr,r.flNr B Iul{poxt{x aHep1eTuqecltllx lIIlTepBaJIax' D 6olr,meft qacTl,t [epe-

npr,rBarorlrrxc.fl lre[iAy co6oii. 3to npnuo;1]lr I{ Ireltpurl'Iq}Iocrl{ orI.Io[rerII'ItI Ba-

puaquft Ha AByx upra5opax r{ ullAy cneltrpa'

f{anee, calrtr Bapr4ar{r{r{ DnclcprrlrerrraJrblro olrlleAcJIrIIorctr c ueBbrconofr

ToqHocrr,ro, c orulr6ttofi, Aocrlrrarc[1eft p,ecrtnon [poqer'ITo]J or aN'IIlJIIrryArJ Ba-

puaqnfi, 3ry ourr,rdnr.r Br,rBbrBarorcfl: 1) crarrcrualecltlll\Ir{ &n),rtr:yar(ltnl'itt,
2) atnroct[epr.rrrnr BJIIIflIIIIeT{, 3) auuaparyplrb]nII,I rroIpcIxHoCTfl]rI'I' 3) p,on-

rorrrr,rrr a{{cnroM tl B-201.
Borr,uuucrRo aRropou AJIrI rrol{rBepiH[eI{ILs CBoI,Ix teoptrii [p]'IBo;[aT Colto-

cTaBJIeI{[e paouorol] C AaIIHI{NIII ToJILIto AByX-tpeX npU6opOu }I, Itponle TorO,

r{crroJrbayror rrporrBBoJrr)rrbre rrapaNrcrprr. 3ro [pr{BoArrr n ror{y, r{To ]lecrrrla

pa3JIuqHDre crrer(Tpr,r (xopolrlo) co]'JracyroTcfl c 3I{clepL{IleIrraJIbHbIr{L{ AaHI'IbIn{1'I.

fIocraslart BaAaaly: rrpoBecru l]acqerDl aIIIIJII,ITyAbI sapnaquft Ha Ila3[[qHIJx
upu6opax c paBr[qlrr{Nrr{ B]rAa}rr{ crrenrpoB !I BareN,I corlocraBnrr, [oilyrlaro-
IqI4eC.fl OTIIOIneH[fI CO BCeII DI(CIOpII]IeITaJIbIIbINI x{aTepI'IaJIOl\I, IIMeIOil,I'11\ICf

Il HalrreN,r pacI]opfl)I{eIIr{I,I.

Bygem r{cxoAl{rr IlB ItlleAnoJIo}IieIIIlrI o ro1\[, tlro cleltrp a{Seltta tDop6yura

oAIIHaHoB 1rpaltT11qe6fi:g \ilfl Bcex 6ypb. ptO npeguoJlo]Itellue uoJlyquilo nOA-

rBeplr{Aer.rr{e n pa6ore [41.

$ t. Me'ro4 pacqe'ra aIITITIIITYI atlrtpenra @op61'rrra

IJarvr upe4craBJrflel'crr, 'rto nalt6onee yAo6Hoft Sopmofr cpaBHer.IIl'I Drtcre-

llI,IMeHTaJIblII{X AaIIIlbIx C paCr{eTHLIMI{ flBJLaeTCfi BLISUCileHI{e OTIIO[IeIrlrft aU-

nJrr{TyA er!{ertron Ha paBJrr4rrrrr,rx npu6opax. !,euo B ToI\{, alro Br,Ial[cJrelrubre tlB

aHCIIepI4lIeHTa OTIIOIIeHIL-fl aI\{IIJIIITyA I\IaJIO qyRCTBtrTelLl{bI It n{eTOAI'II{e BLl-

qr,rcJreHlrfl car\{oft ar{rrJlrrTyAbr.

Pac-rerbr ar,rrr,rl]4r]rA o${enta Oop6yrua 6rrln upoueAer{Lr AJrtr rpox c[olt-

rpoB: 1) cuenrp nn4a Y : ?, lAc P -- r.ruuyrtsc; 2) crexrp BIrAa

l/n arccos (1, - Po lP), IracclIorpcrllrllri paHec s I17l; 3) crrextp rl4rta ?JIeIt-

Tpr,rqeclror.o notrn. 11o11 ofleltrlloxr DJrenTpr{qecrioro rro"rrfl rrolrl'rNlaerctr Rapllit-
ql,Irl, BOBIMl{aIoqarI [pI[ I{Bi\IeIIeIII,ll1 AHepII,III BceX 'IaCTl.Iq rla OAIry I{ Ty }I{e ]le-

Jrr{qtrHv A7J. AuanurrrarecHr,r DTor crrenrp i\[oirier 6r,rtr, rtpcTlcraBJreH R I]!ri(e
0D t t\,1:'

i- i , r\e tL rlelIlorcrl ot - 2,5 AJIfl BT,rcoI{lIx DHeprIIli Ao It)rJIrI AJIrt

arroplnfi E t= 2l)oa u a 10 lptrr Il I 2 Bco.
Molitrro ronagarb, arro AJIfl yna3arIIIbIx rrrrloB crlertrpoB orI{olrlol{I{e al,t-

rrJrr4ryA napraaqlui, onpcAerellHr,Ix Ha paB[]{tIHr,Ix upu5opax, IIe BaBI'IcrIT or
a1,lrJrr{Tv/Ibr uepnnuuoi,i BapI,IaqI,t}I. I1pu pacuerax llcrloJrr,BoBaJrI,ICb noo{r[u-
qr{orrrbr cl.nertl rrpcl{craBrerrrrLrc r [21 ]. Enuu onpeAeJIeHLr aNITIJITITyI(I,r AJITI

cile/.tyrcrrrr{x npn6opou: tteiitpounr,ili r'rourrrop FIa yporJl{e i\'Iopfl, nelYrrposnr,rii

r,rorrr{rop r{a ypoBrre 680 elcatz, ny6r.ruecrtuft TeJIecHorI Ha ypoBl{e N{op.fl, a TaI(}Ite
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ilepBrsnsrfi troron rpr{ BaAaHr{brx ilapaMerpax clexrpa Bapuaqufi. Pacse.
rri rrpoBeAeubr AJr.rI reoNrarHrrrrbrx urrpor l, : 50o u l, : 0o.

Itpoue roro, 6bulr.I Bbrqtrcilerbr aMnJrr{TyAbr cnaAoB MeBoufioft trHTencrrBnocrn
ua 7, 20,60 

"ra 
noguoro axBr{BaJlerrra rIoA aelrneft c r{cto;rbBoBaurreM Hoa{{u-

qI{eI{ToB CB.fl3r{ 1221. Bce pacqeTlr, trcltlrroqaf IIoABeMIIbre l{BlrepeHr{f ? 6brJlr{

IIpOBeAeHLI fiali AJLE IIepI{OAa l[IdHI{Myi\Ia COIHeSHOfi aI(Tr{BIIOCTII, Tar( rr IJI;I
ypoBu.fl r{HreHcrrBHocrra recuoft 1957 t. ,[,auuue o trepByrqnoM clenrpe AJrfl
aroro repuoqa 6pa.nucs us [23].
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A. 0 rra e p r [t], ytsepxrg,arorqufi, qro oruoileHlre Baprraqraft gnx HaBeM-

nr,rx upr,r6opoB rlocro.EnHo, I{axoAI4T no AaHrrr,IM crar{qlrr.I Beficeuay (}, : 49")

ATO OTIIOmeHfle paBlIblttr 2rl ,

I-deunnft peayJrbrar r{Meercfl n pa6ore [24]. Anropbr orIpeAeJIfJIrr oruorlre-

Hr[e rronr{xtenuft na uefirpouuorrr Morr}rrope H lroun}neurr.fir\{ Ha ny6uuecrorvr

reJlecnorle AJIII BocbMr{ eS$enror (Dop6yma 1957 r. ro AaHHbrM AByx craH-
qrfr - Ortasa (I:57') u Peaolmor (1,: B3') . Bpatr{cb orlroltrenrrfl Hart

Mar(crruaJrbubrx, rar( r{ cpeAr.rl{x nonr,rxteulrft Ba BpeMtI 5-10 4ueft. Bnugy cyqe-
crBoBaur{-fl aHrrBorponr.rrr Bo Bperffl a{{enra Slop6yura u 6orr,ureft crarr{crl{-
secnoft ToqHocrr,{, peayJrr,Tarbr cpe4l{rrx otnomeunft [peA[oqr[Tenruee. ,[lx
craullr,rrd Orrana orr{orrerlr{e paBno 2,26 + 0,46, 4nn craHltrrrrl Peeonr,ror

2,43 + 0,16. 34ecr, otlru6ltlr [peAcraBJlrrot co6oft cpel{Hl,re orrtJror'Ieul{-fl.

Otuorrenne napraaqrali, naft4ennnrx na ueftrpouHolvl Moullrope u xy6uue-
cnol\{ reJrecno[e [o Aar{Hr,rM cralrqr{I4 Xo6apr (}, : 52') Ba BTopyro rloJroBrdlry

1957 r., floryrreHo It. MaH-i{paxeHor{ r [9]. On HoppeJlrrpoBaJr I4l{re}IcrBrrocrl
ueftrporlrloro l,roHrrropa c lrlrrerrcrrBr{ocrbro ny6r,ruecnoro reJlecHorla B orpeBxe

BpeMerrrr [op.rrAna Mec.flrla, BltfiIoqarcu1ero n ce6s rIoHI{HteI{I{e uana Oop6yrua.
Hafigerinrre orr{orrrerrr{.rl orrpe4eJlflIorcfl iloarol,Iy Ire roJrrr(o a$$ertrou c]op6y-

lla, rro n 6oree AoJIroBpeNIeHIrr,rMI{ Baprraqrr.aMr{.

To, uro cilenrp napraaquir BoccrauoBrrreJrbuoro ilepr4oAa orJlrrqaercfl or
crrenrpa calroro craAa, rlonaBarlo s [15] Ila ilpl{NIepe 6ypu ll.V 1959 r. flo-
crtoJrblty, oAHarto, cyqecrBerrulrx r4aMer-roHlrfi cpe4nervrecg.{Hof,r rlrrreHcuBHocrrl
ts TerreHr.{e nropoft rroJroBrrrrrr 1957 r. He nporrcxoArrJlo, Mo}r{Ho cqlrrarb, rrro
cpeAHee orlrolreHr4e xoporuo orpalnaer crlertTp a${enta @op6yrna. Ouo panno

2,28 + 0,32. B [26] uo Aarrrr,rM craHqrlr4 Manuecrep aro orHorlreuue nafi4eno
panusrlr 2,3.

B [4] ornorueHne Bapr{aqufi rra uefirpouuou l\roHr{rope z xy6r,ruecxoNr reJre-

cnorre floflyqeno Ba rrepr{o4 Mlf uo [aHHbrlvr mecrl{ crauqufi Ha Ilrtrpore rrprl-
6uugutenruo 50o uetogoll noppeJrflrlrrrr B trHTepBaJre 2-Z gueft, BnflIoqarcq,Irx
cnaA r{rrre}rcrrBuocrr.i. Cpe4r.Iee BHarreHI4e Rn.n 30 6yps paono 2,05 + 0,37.
flocnonrny Aue crar'rqrrra - Eepnur (fu : 44") u Atua-Ata (1, : 33) -
ofiaaaJrrrcb r{rr}ne (KoJreHaD rrrr{porrrolo a{Senta, neo6xo4rrl\ro BBecrI{ rlolpaB-
Hy. Tor4a cpeAlree orHomeutre 6y4et panuo 2,77. 9peasrruaftHo Ba)nno, qro

crarrl{r4rr rrr6npanucr, paBI'IoMepHo rlo AoJrrore, cro [cxilIoqaer golrornr,rft
aSSenr.

Tanr,rm o6paaou, uauSonee BepoflTl{oe oruo[reur{e napuaqrafi [o uBMepeHu.flM

ua uefirponuo\[ Mo]rrdrope n ny6uuecxoM TeJlecnofle Ha reoMarHraruoft rul,rpore

50o n nepnoA NraKcr{MyMa coJrrloqHoir axrrannocrl{ paBHo 2,2-2,3 u ilyrlme
Boero cofJracyeTcfl co cleHTpoM eJler{TplrqecHoro floJrfl.

IILporurrfi a{Semr nefirpoHIIoro r{oHIrropa Ha
y p oBHe r\rop.rr. Teopetlruecxraft pacue:r [aer cJreAyroul,ue Blraqelrflrr AJIfi
orr{oureur{.fl ar{nJrr{ryAbl s{{enta Ha Irrflpore 50" n auururryge ua mupote 0o:

1) 1nr cuenr:pa ofiemTptrqecnoro noJrfi

I
2) ynx cretrpa rnna ;arccos (l-PolP)

o oo.

7 ,711

3,04.3) Jt;rrl cnertpa ritrra 1)6/P
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,(nr ntopofi [oJIoBI{HLr 1957 r. B yfloMr{}raBmeftc.s ynie pa6ore [9] cpeAlree

OTHOIIIeHIIe napuaqufi, nafip,ennrrX ua rlefitpOuuol\{ MOHI{Tope B MayCoue

(1,:73"), H Bapl,raql{flu s JIefi (},:16') panno 2,5.
B pa6ore l24l ua pfAo cragllrafi gtn 6ypu 25.III t95B r. orIIorIeHIIe aI'I-

nJrr{TyA rIoHI{)IteHI{fi Ha Bblcolu{x il[poTax H ar{nJII{TyAaI{ rra exBaTope cocTa-

uuno npl6nr43rrreJlbHo 2,1.8 roft xte pa6ore 4.ra toft me 6yplr 25.III t95B r.
oTr{ortreHr{e aMrIJIrlTyAbr rIO IISMepeHI{fr\[ Ha MSS0HHOM TeJIeCHOIIe Ha aI(BaTope

u ueftrponuoM Moulrrope Ha Br,rco1r,{x ltrI4porax paBgo 0,33 + 0,04. Pacuetrr

AaroT B 0Tor{ cilyqae:

1) grn cnen'rpa gJrel{Tplrqocltoro roJrrr 0,31;

2) nnx crer{rpa ,rrro }or..o, (l - PolP) 0,1$;

3) lrn crenrpa rura PslP 0,22.

Orcro4a Br.rAI{o, cro clenTp aJreltrpuqec1oro rIoJr.E corJracyercfl flyqrrre Apyrrrx.
IILporHbIfi aS{eHr MeBoHr{oro reJIecRona. Pac-

qerbr AaroT CJreAyrcudrre BHaqeHI{.fl AJr.tt oTgomeur{fl aMtrJIr{TyA afr{eltToB TeJIe-

cHorIoB, paotroJrolneHHr,rx Ha flr{poTe }.,:50o 1,r Ha rtrI{pore 0o:

1) grn cnextpa orertTprlqecxoro rroJlrr

1
2) arrr cilenrpa r:rna ;arccos \l - PolP)

3) g;rn clretitpa T rrna P6/P

B pa6ore [9] ymepxtAaercfl, qro Dltcflepr.1i\rerrraJrb]roe orl{orrreutre paBHo

1,5, r. e. ilyque corJlacyercg cflexTp r:r-Aa Pol p.
SrtcuepuuenraJlruoe orlrorreul{e AJIfl Bapl{aquft, rralig,enlrblx Ha rlefiTpou-

EOM r\{OHrrrope n Hy6r.ruecHor\{ TeJIecHorIe rra anBaTope, rr3 Toit )fie pa6oTbr [9]
paBrro 1,3. Pacuetbr AaJIr[ cJle[ymxl]Ie sHaqeHr{.fl IUIfl aroro orHoIrIeHI{fl:

1) lns crrexTpa aJrer{rpr,Iqecnoro [ofifi 1,38;

2) atm cre$rpa ,rr.ru ju...o, (1 -- PolP) 1,30;

3) grx cnerTpa rlrrla PolP , 1,43.

B ar:orr clyrrae ilyqrlee cor.lracrre AaJr crrenrp ru.r'a l/n arccos (l - Po/ P).
c.ne4yet SaMeTrlTI,r qTo B Tex clyqa.flx, ItorAa crrexTp SrcltTpl,Iqecnoro IIoJIfl

He ilyrrrrrr4rlr o6paaonr corJracyerc-fl c ariclepr,rnreHTor\r, pacqerHbre orHollreHr{.fl

Air.fl pa3il[rrHbrx Tr{rroB crrer(TpoB }{aro orJluqaroTcf Apyr or Apyra.
III p o r r'r br iar a { { e x r H e it r p o H rr r,r x rI o H r{ r o Il o B H a

ypoBHe rop. Anarua 6ypr, uan r{ u}oJl-fl 1959 r. npoBeAelrn pa6ore

[151. Cpeauee orHorrreHr.re AJr.rr HeftTpouubrx Morrr{TopoB, pacrloJro)neuHbrx B
Srcropce (yporenr r\{op.fl, }, : 65') u Mnsa Arynrap (4000 n HaA ypoBHeM

r\ropfln, ]u: 12"), AJr.fl rpex 6ypr, uaa r4 rrroJrr paBHo 1,74|-- 0,17. Cornacuo
pacqeralr orrrortreur.rf napuaquii rro r{BMepeHI{rM Ea HeftrpoHHoM MoHlrrope

Ea ypoBr{e Mop.rl Ha Irrl{pore 50o n napuaqrrflM ua nefitpouHoM MoHl/trope Ha

aKBarope Ha rJry6r.{He 680 elcnz paBHbr:

1) ;t;rr cuenT'lla o.rICIiryfIrrecrtouo rloJrrl J,B];
1

2) gfin crrenrpa rrna ;arccos (l - PolP) t,45;

3) Ane cnexrpa rurra PolP 2,5
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,{na cpanueFr}Ifl c pacqerallu artc[epr4[leuTaJrbHoe orHorlreHr4e AoJI]r{Ho
6r,rrr, ynenr,rqeHo Ao 1,9 + 0,2. B EToM cflyqae, r{an Br,rAr.ro, ToJrbr(o nepnr,rfi
creriTp lro)r{cT yAoBireTBoprITr, SncIIepurreHTy.

Eonsurort lrarellrrar rro AaHr-rbnr FreftTpor{Hbrx rlroHr{TopoB Ha ypoBHe rop
lrlreercfl n pa6ore [16J. CpasHeHrle Aarrrrbrx Ba rrepr{oA MII sa craHrlr{r{ r. Ba-
rrrr{rrlro}r (2000,m }ra1 ypolrrer{ Nropfl, }":55,6') ne [16] c aMrrJrrry4alrrr ro
MarepuaraM [1r] Aa.no AJIfl cpeAr.rero orrro[re]rr{s arrrrJluryA no r[BMepe]rr,rflrr r{a

ncrlrporrrrorr rrolrr,rrolie crar.rq],rlr Barulrnrtou n ar{rlJlrrryAarI }Ia ypoBue r{opf
Ha rrrlrpore 50" eua.tenr,re l,2l -l- 0,18.,[,.rn npnueAoHrrfl n ypoBHro 680 elcar,z

neo6xo4r,nro corJlacFro ror,1 lrie pa6ote oro orHorrreHue yBerflqr{Tb rrprrMepr.ro

sa l}on, r. e. AoBecrr{ 4o 1,35 -'l- 0,20. Pacsernbre orHollreHufl B arorr cilysae
paBHbi:

t) g.nn cnenl'pa Drer(Tpr,rqecrrolo rro,,rrr . 1,34;

2) gnn crer{rpa ,rr.ro {u...o, (l - PolP) 1,30;

3) grx cner,'pa ri{ra PolP I,47.

tr4a cpanueur4r BrrArro? qro Bce B[Abr crrexTpoB xopoilo corJracyrorcrr c aHC-

Irepr4i\,reHToxr, T. e. DTo oTrrolreHrle I,raJIo qyBcTB[TeilLHo H BI{Ay cIIeHTpa,
Xoporuyro qyBcrBr,rreflr,Hocrb n Brrlly clenrpa rror(aabrBaer uurpornrrft a{-

{eHr uefirponrrbrx rroHr.rropoB Ha ypoBHe rop. Pacuerbr Aaror B sroM clyrlae
cJreAyrorqrre BuaqeHr,r.rr AJr.rr orHorueHr{fl Baprraqraft na mr{pore 50 ll 0':

1) 4nx cflenrpa gJrenrpr{qecrioro rroJrrr 2,43i

2) giln crer{rpa rrrou f arccos(1 -PolP\ t,B9;

3) nns crer{rpa rufia PslP 3,64.

Us [16] Mo]nuo Haftru ancrrepr4MeuTaJrbHbre orrrorrenufl AJr.E uarrr 6onrurnx
6ypr n RocMfiqecxr.rx ilyqax (ra6r. 2) . flonyuenrrbre cpe4ur{e, ftaR vr.ltn1vrBfr-

AyaJrbHbre, sHaqeHrrfl rnr4porr{oro as{enra ryqme Bcero corJracyroTc.E c pac-
qeTaMrr AJLfr cnel{Tlla 3[eKTpr4qecltoro rIoJrE.

Ta6nurIa 2

;lara 6ypr
lIIllporrlLrii D00oHr

rrci,iT porrrroto il1orrrr0f il
IIa yDOBrIe t.OD

29.VIII 1957 r.
11 . VI I 1959 r.
15.\,',II 1959 r.
17.VII 1959 r.
19.\rIII 1959 r.

2,46
2,[t1
, aa

2,90
n nt

Cpegnee 2,55.l 0,20

0 r n o ru e H u c nr e rrr A y B a p r{ a q u fl Lr 11 rr a fr o A B e r{ rr br x
ycraHoBrrax. tr4ccle4onaur{e Baplraqr.rit no epeMn }rarHrrTHbrx 6ypr, ua
noAacl{Hrrrx ycra}roBrrax rpoBeAerro n pa6ore tl4l. Anrop rraxoAr{T orrro-
ItreHI,Ie Mell{[y Baprlar{r{f}rrr Ha rroJryny6lr.recnux reJrecnolax Ha ypoBrre r{op.E,

189



7,20 w60,,ra no4uoro EItBIrBarIeEra paBHbrlm: t : (0,7 + 0,1) : (0,55:L 0,14) :

:'(0,21. + 0,10). Tlcuomaya noa{Suquenrll oBTIBI'I ua pa6orn 1221, uw IIorIy-

IIUTI4 C JIEAYIOIqIIE BIIAqEHIIfl AJI.fl YI{A3AHEbIX BbIIIIE OTIIOItrEHIII"I :

1)AnncuextpaareRrpflqecKororIoJIfi-1,0:0,78:0'47:0'17;

2) Wvt clrenrpa rrn^'larccos (1 - Pol P)- 1,0 : 0, 93 : 0' 70 : 0' 4t;

3) Unfi crlenrpa rtua PslP - 1,0:0,69:0,39:0'14'

}Ia CpasUeUIIfl C OItCleplIlleIITaJIbHUIMIl AaHHbIMu BI4AH6t qro I(aH IIepBbIfi'

Tar( rr tpetuft CleI(TpbI HeIIJIoxo coIJIaCyIoTg.fI c eHC11epIIrIeHroM' 3rO rerxo

o6rflcn.serc.fl Terlr, qTo B O6IaCTr4 BbTCOKflX AHepIlIft o6a cueHrpa coBtraAalor'

OcnosHoe oTJII{que }Io}I{Ay aTtrMI{ CtreHrpaIvII{ - B o6[acTl4 HIIsItIIx euepruft'

B [9] uo Aa]IHr,rM 3a Bropyrc rroJloBr{ry 1957 r' HafiAerlo, qro Bapr{al1lrfl rto

nsIrepeEI{EM Ha cqetqnfioBr,rx TeJIeCXOilax Ha I'Jly6r{He 40 ,lz noguoro afiBI{Ba-

JreHTa RoppeJrr.lpyror B trepr{oAbr Marrlrrrr{brx 6ypb c BapI,IaqIlfI\{I[ Ha HeftrpoH-

HoM l\ro,rrrope Ha ltrr{poT;50". ornoureuue napuaqlrft paBrro 0'14 + 0'01 '

tr/Ia ra6l. 1, uo,nsayRcb r.rHTeprroJrrrqr,Iefr, IIoJIyqaeNI, qro 3TO oTHOmeHI{e

paBHo:

1) gnn cueHtpa SJierrprqeclioro 1lo"-t'{ 0,I/r',

2) 1rnn cne(rpa ,*,o larccos(1 - PolP) 0'30;

3) Ann cnentPa rlrrra PolP 0'09'

ltan anAno, B AaHHOM cilyqae, HorAa o6uapyrxlrnaercfl pasJI[aIIIe ]Ie]I(Ay

clrer(TpaMl4 BJreKTprrqecHoro rroirrr r{ Trllla PolP, trepnrrfi gaet corJIaCI4e C AHC-

treprlMefToM.
Ilpegcrannrerctl crpalrnbrM, qro n [9] uoryqeEuoe rpr pacqere Brlaqeulre

yHasaHrloro Bbrrrre oTHorrrelrr{fi AJr.fl cIIeHTpa r:,.i|Ia PolP paBIIo 0,038. Boalroxt-

HO, qTo cToJIb 6olsmoe pa3iluqr4e Me?fiAy OTUI{ SHaqeHI{eM II IIOIyqeIIHLuU B

HacroflIqeit pa6Ote o6tscrlgerOfl paBil1aq11eM B IICII6JIBaoBaHIIbIx HOD{{uryleu-

Tax cBgSr{ AJIfl rIoABer'IHbIX ycTaHOBOI('

B l27l flprrBoArlrcfl rpa{rn rl3trellerlllfl II}IreHcI{BIIocrI4 Ha rny6une 30 ,r',l

BoAHoro sltBrrBaJreHra Bo BpeMfl 6ypu LL'V 1959 r' AurnuryAa trollu?fieHr{fl

cocraBrrJra 3,0o/o. flo Aauurrlr [19] auu.nraryAa Ha HeftrpoHfloM MOIII4rope co-

cTaBrrJra L2 o/o,,Ito AaeT AJITI oTEoIIIeHI{fl aMIIJII{TyA Belrrlqlrgy 0,25' TeOpeuaue-

CRI4E 3HAqEHI{.fl COCTABJIflIOT:

t) gfis cfier(Tpa olrenrpllqecltoro troJ]fi

1"

2) wvr cnenrpa runa I arccos (t -PolP)

0 ,t7;

0,34;

0, 11.3) 4na cnenrPa trana Po/P

Oru garrur,re roBopflT, crtopee, flporllB crlexTpa B:r.p.a Po/ P' qe]I Ba'

OtuorreHr{e Bapr{aquft B crparocSepe H Bapr4a-
q r{ fl 1\{ rI a H e ii r p o H H O Nr r\{ o H lI T o p e. tr4Mel0Enecf B JII{TepaType

cTparoc{epHbre AaHlrbre B 6oilLiluHCTBe cflyqaeB cpaBHI',IBaror c BaptraqEflMrr

no 4annnin HefiTpoHEOro r\{ogr{Tgpa Ha ypoBrre seMJrr{. tr4a ra6n. t cnegyet, uto

aTr{ ofrroileHr{fl AJr.fr pa3[[rrHBrx BrrAoB CIIeHTpOB B MaHCUt\[yMe coilHeqEofi aH-'
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TT4BHOCTU paBHbr:

1) rns crrel{rpa oJlenTpllqecltoro rIoJIrr 2'2;

2) gnx cnextpa rr'rtra| 
"r..o, 

(t-P'lP)i . 2,5,

3) lvrn cfleltrpa rI4IIa Pol P. . 4,3'

Otneruu, $crartr, qro yHa3aHHbre coorlrolflelrfl.fl MaJIo MeHflIorcrr c qI'Ir{JIoM

COilEEIIEOft AITTI{BHOOTII.

SHcnepnueuraJrbr{brx AaHHbrx rro orparoc{epe, r{Meroil+rx ilp.rlrloe orlroltre-

Htre r( a{r$erty (Dop6yma, BecbMa Mailo. 718 [16] rr'romso roilyqlIrb orlloltreHlle

Bapr,laqlIfi B cTpaToc{epe fi BapI,IaqI,IflM Ha }Ieftrpol{Ilol\I llloullrope AJIE IIe-

cr(oJIbr(trx cryqaeB:

a) gra 29.VIII 1957 r. 7,1n;

6) ann 1{.V 1959 r. ll,0;
u) grn !7.VIII 1959 r. 2,6'

flo g,anuniu [28] ro BpeMrr 6ypu 25.III 1958 r. orgortre]rfle trogr,rrfieguft B

crparoc{epe H flontr]r(eurrro rra rrefiTpoHlroM Mo]rurope or(aBaJlocb parnrrn 2,9.

Itpoue roro, B pgge pa6OT uMeIoTC.E AaIIEbIe O cpeAHeM oruomeHlllt Bapl{a-

uuft s crparocfrepe r( Bapr[aqr{fllvl Ha ueftrpouuou Moul(rope'

B [t ] paccruaTpl{BaeMoe oTlIomegtre, 11O naHI{bIM cTaHqIII{ BeftCeuay, paBgo

2,1 .8 [29] ro AaEHbrM Ba trepro[ MII lrerogoM r(oppeJrsqurr roryqego orgo-

rtreHfle, paBHoe 1,6 + 0,3.
IIa [30], ro Aaugbrrvr rroJreroB rla rtrupore 53o u gannrrM cragqr{lr r. Barur,rgr-

TOH, rvreTOAOIvI HOppeJIflI{}IIt IIoJIyIIeEO oTHOItreIIIle, paBHOe 1,55. ECmr [pIIBecrlI

aTO oTrro[legrre H oTIIOmeHItIo rapuaqufi B CTpaTOC&epe I4 Ha ypOBHe MOp.E, To

Iloryqr4rcrr BEaqeIIre 1,84 + 0,5.
Hart nragno r{B cpaBueurrrr Dr(clepr{MelrraJr},Hbrx Aalrrrbrx c pacqeraMfl, Ee-

crvrorpfl'Ha 6orbuue Koile6anrdfl orHorueurrfl Bapllaql{fi, ouo He Aocrrrraer 3Ha-

qeHtrfl 4,3, tpegcna3brBaeMoro AJIfl ctrerirpa B:/.Aa Polp,
Hau6onee Bepgflrgoe BHaqegtre orllo1leflI{fl Bapl4aql[ft B cTpaToc{epe R Ba-

ptraqtr.flIvr Ha HefirpoHrroM MoHrlTope Ha ypoBHe Mop.fl paBHo [pI{MepEo AByM

$ 3. O6cymAeulre

Taxulr o6paaou, uB cotrocraBJleHuf ar(ctreptrMe rraJlrrrbrx AalrrrErx c reope-

TI[qecHI,IlvII4 .FICI{O, qTo I,I3 Tpex paccMaTpuBaeMblx IIaMtr cIIeI(TpoB IIpaKTIlqecHE

BO BCex cilyqaflx ilyqltree collJlaclIe AaeT ctrel(Tp TtrIIa aJlefiTptrrlecKollo IIOJI'E'

Vlger rvrogyJr.f,qurr IlETeHCrlBr{oCTtr aJIeI{TpI{qecKIIM IroJIeM BhrCKaBbrBaJIacb

cpaBlrr4reJlbgo [aBHo t31 1. B rocJle[r{ee BpeMfl ee BbIABtrrau A' grvrepr [BI'

Xorn cyrqecrBoBaEtre MeE(rrJrar{erHoro aJler(TptrqecHoro IroJI.E tr trpeAoraBnfier-

cfl MaJIOBepO.flTHbIM, BOIIpOC O ]\[OAyJIflUIdtr IIHTeIICtrBHOCTtr reJll',loqefiTpuqeclttrM

troJreM ocTaerc.fl, tro-Bu[ullloMy, oTnpbrTbrM.

Boupoc o AeftorBrrtr aileHrpuqecKoro rroJrfl Bo BpeMfl a{{exra @op6yrua

Mo)r(er 6rrrr pemen oHcrreplrMeHTaJlbHo rrBMepeHI{eM al{eprerrlqecHol'o cIIeHTpa

Bo BpeMfl crraAa trHTeHcuBuocr:ra. flpu aroM Mar(cI{MyIvI B crlexTpe AoJr}r{eH clvre-

U,ATbCfl HA BEJII4IIUHY NOP,EAHA 7 BOE.
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Xotg cot'.naclle pacqeroR /tJIr{ crrerirpa D,rrcnrprlrlecrtol'o rroJr.rr c Br{c[epr{-
MeHTaJrbr{LINrrI Aa}II{LrrrrI r{ xopouee, }re r,rcr{JlIoqeHo, qTo u}rercTcfl }r Apyrrle
r\{exaHr,rar{r{ xroAyJrrrqrrrr, Aalorrtrlre cflenrp, 6ruranr,ul rt cnerrrpy alexrpuqecxoro
uorn. Moirno, oArrarto, yrBep?ril{arb, trro crrenTp rnra PolP }re yAoBJrerBopfer
aficlepurreHraJrbHr,nr AaFrlrr,rlr. Il crarr,e ,[xi. Jloxnyga [16] npegraraercrr
rrlreHHo aror crrer(I'p. I[ng yJryrr[cHr,rfl corJlacrlrfl c Dncflepr,rr{er{To1\,r aBTop BBo-

Ar,rr rr p.flAc cJryqaeB rrocroflr{Hoe cJralaeMoe. Cuenrp [ptrHr,rlraer angPn/ P I k,
r4el /c ne BaBr.{crrr or BHeprrrr{ qacr[rl. Ho s erol{ cilyqae Bprrltr Jrrr Nro}r{Ho yAo-
BJIeTBOpIITb AaIIIII{II IIO IIOABeI{IILII{ II3}Iep€HIIflM.

Cuen:rp tr,rua l/n arccos (1 - Po/P) s 6orrr,mrncrrre crlytraeu rlJroxo yqo-
B JI eTB OllrIeT AHCUepIII{eIITaJIL}IIJNI AaIIHLI}'I.

B pa6ore X. Ennuora [13] rpe4.uaraerc-fl reopru, o6truuroular{ Bapuaqr.ru
r4rrreHcr'rBHocru noclrr,rqecnlrx "nyueir. Cuettp a{{enra tDop6yna rrNreer cJro}H-

ur,rii: nn4 r,r co[epxr]rr rrrrolo uallamerpoR. O71rra r,ra oco6errrrocreft crrenrpa co-
CTOI{T 1l TONI, qTO OTHOCIIT0JI},Ha;{ IlapI'IaqIIfl lIlIeCT nIaItCIINIy}I npIIIIepHO IIpII
50-70 Bea. B cropoHy 6olr,urtx enepurir Bapr,raqrrrr crraAaer rlpr,IrlepHo "rr?I-

neitno Ir Aocrrlraer rIyJTrI uprl arreprr,Ir.I B0-100 Boe. B croporly NIeI.Itlxrlx Dllep-
ruri y,rreurmeHrle lapr,raqrrn A,rlrrrcrI, uo rtpar:irrert rrepe, gc: I0 Eee. tr4cxo4n ue
3TOrO, lIOlItrrO BattJIIOrrrrTL, aITO /{arru6le nOAseNrHrIX uatuepenr,rrit 6y4er 4onoltuo
Tpyl(Ho ColJIacoBaTE, C yltaBaIIIIIiIt\I CII0ItTpOT{.

Yro riacaercfl crreltrpa a{{crtra (Dop6yrrra, rpeAJraraerroro B [12], ro
rrpouol(r'rrb pacqerl,r c r.rr,rN{ rre rrNre"'ro ctr{LlcJra, Tart nar( n pa6ore Aaerc-rl BaBIr-

crnrocrr, rrapr{aqrrrr roJlrno 4o 30-50 7jac.
'flocrtonr,Hy, 

oArrano, llacqerr,r co crtertrpar{r,I yrtaaa}Irlbrx Bllme AByx reo-
puii ue 6r,ura nponeAeHbr) norrlloc o6 rrx corJraclrlr c Dnc[0pr{r\[cFlTo]\{ crleAyer
CYI4T&Tb OTItpbITLII't.
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Torrl XXVII, 1962 r.
OBCEPBATOP]IIT

I,ICCJIEAOBAHI,IE AOOET(TOB MAtHmTHbIX Eypb
B HOCMI{qECI(IIX JIYIIAX. III

B. M. B"t,aOusnupenutl

flonaaano, trro RopnycnyJrfiplrrrre rlr6pocr,r, orBercrBerrur,re aa arp(penr (Dop6r,rua,

pacnpocrparrflIorcr rlpuMeprlo B TaI{oM }r{e yrJle, qro r,r BBrar,rBarotrIrle trx Marrrrrrrrr,re 6ypr,r c
BEeBaUHBIM HasaloM. O6rapymeuur,re saBI{cIrMocTr,I aMtrJrr'rT)rAbr rr flpoAoJr]r{r.rTenruocrrr adt-

$exta @op6yma or AoJrrorrr coorBer('rByroqeft Bcrlbrmr(r{ cBfiBaEBr ;rr,16o c BaBncnMocrr,To
TeJrecHoro yrJra, B notopufi nrr6pacrrnaercfi RoplrycKyJrrpnrui rroror{, or llacmra6a rrr6poca,
ns6o co crpyxrypofi Hoprycr{yJrrpuoro rrorena.

Bcnrrurxr, flocJle r(oropbtx ua6rrogarcx a{{renr B RocMnsecnux Jryqax, zlteror 6olr-
myrc flpoAolr]r(rrreflbnocrr, 6oree Br,rcoxyro fipfiocrB rr ]recrorrrr{o 6onlruyro rrroqa4B.
Ta(re csoficrBa ar{TrdBEI;Ix o6nactefi, fiaK cyMMapuafl rrJrorqa[b, rr,rrouaAb rar6omrnero
rIfiTHa I{ qtrcJro rIETeH, rre cr(aBBIBaIoTcf IIa a(p([extrnanocrrr BcrIL]uHI( B cMbrcJre BJrrrE-
EIIE Ha rrrrrelrclrBrrocrr nocMr4qecr{trx nyuefi.

A STUDY OIr MAGNETIC STORI,I BIFECTS IN COSi\{IC RAYS, III, Ity B. M.Ittadi
mirshy.- It is shown that corpuscular outbursts, responsible Ior the Forbush decay,
propagate in about Lhe same angle as those responsible for magnetic storms with a

sudden commencement. The detected dependences of Che amplitude and the duraLion
of the Irorbuch effect on the longitude of the colresponding flare is connecied eithel
witb the relation between the solid angle, in which ihe corpuscular sLream is ejecterl,
and the scale of the ejection or wiLh the struciure of the corpuscular stream.

The ilares, which are iollowed by an observed eifec[ in cosmic rays, are of longer
duration, brighter and have a somewhai larger area. Such characteristics of active re-
gions as the total area, the area of the largesL spot, and the spot number, are the same
lor active regions in which eifective (i. e. they influence the cosmic ray intensity) and
uneffective llares have been observed.

l. fitn Br,r-rrcHeuufi Hexoropbrx cBoficrB nopilycnyJrflpHbrx rroror(oB, B],r-

SbrBaloilIrrx MarHtrTHbre 6ypu c BrreSarlHBrM rraqaJlor\{, a TaK}r{e AJr.fl ilorrr4}ra}rr,rs

MexaEI{BMa r{X yoHopeHrrfl r,r BEr6poca cytrIecTBeHrroe sriarreHr4e r4}reeT LrccJre-

AOBarr[e BaBr{Culocrrr rrapaMerpoB a{{enra (Dop6ynra or cBoficrB coorBer-
cTByIOU,trX XpONTOC{epHbIX BcrrbrrrreH I{ anTr{BHr,rx o6JlacTefi, r notopbrx O}rr,t

rrporrBorrrJrrr. c qersro u3yqeHtr.fl Tarirlx BaBr{cr4rrocreft uapauerpbr, [oryare]t-
nrre s [1-31 gnx a{{exra (Dop6yrua, 6rrrtr,r conocraBJreHr,r c Her(oropuuu cnoir-
crBaMI{ coorBeTcrByloq}rx BcrrBltrIen rl ar(TuBrrErx o6.nacreft B rrepr{oA paSBr{Tu.fl

Bcrrbrmxrr, Ma:repuanoM AJrfl corrocraBJrelrrrfl nocJryE(rrJII( AaHHbre, coAeprrra-

q,rlecfl B [4-6], a rar{}fie <}taranor coJIHeqHbIx }rarHrrrrrbrx rroJreir), no[roron-
Jrerrubrft H resarr,r n }tpuucHoft actpoSuelrqecrort o6cepnatopl4l,r AH CCCE).

2, flpegcraBJr.fler rrr{Tepec Bonpoc: Har( BaBl4cr,rt a$Sentranflocrb Bcrrbrrrrr{r{
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B cr\,rbrcJre o{ftenra @op6ylra or 6arna ucrrbrtrIltl[ rI or Ao,IIlorbI IIa Co.nnqe.

lIononr,ayx AaHHbre o Bcrrbrrrrxax 6anna 2 * u Bbrrrre, nrbr rroJlyqlrJrlr, qro IlB

7 ncnrrurert 6a,rna 3 f a{SeHu{BHbrMr{ or(aaaJrr{cb rrrecr6, nc 31 ncnrnurtr.r 6anna

3 - soceMt,, uz 82 6arua'2 f ceur. Sasucfi]rocr], qucila a{tlextnnurrx Bctrbl-

uren 6arna 2f u nurue or noopAr{rrar npeAcraBJlelra }Ia Srlr. 1.3[ect 6emu't
rroJIeM nonaaarro o6qee qrrcJro Bcrlbrmen, Baqepueuubrnr - a{{enrusHrre. Ua

{ur. 1. BlrAHo, vro aQ{enu4BHocrb BcrIbImI{Ir B crrblcJle a$Senra @op6yura aa-

Bmclrr or noopAl,lnarr,I. Xot-s s
Henoropbrx cJIyqn"" a{{enrnn-
rrbre Bcflblml{r{ pacrloJlo}]{el'Ibr Ha

Hpalo Ar{cna Cornqa, oclroBl{arr

Macca o{{elrrunurrx Bcllbrluer(

(> 76%) Korlllenrpupyerc.s B

rrpeAeJlax + 40" or qeurpaJIbHo-

ro nrepr{Ar{aua. flpnrreprro rafioe
H{e pacrroJro}r{cHr{e lrMeIoT BcrIbI-

[r{r{, AaIolIr.Ie uarr-urtnrre 6yptr

[7]. Dtor peavJrr,rar rraxoArrrcfl
B HCnOTOpOI\{ I11]OTIIBOperII{lI c

pa6oroii [81. T-Ia {ur. 2 ]rocr-
pOeIIa SaBIIcIIrloCTr, MelI{Ay a[[[-
,irury4oii craAa tnua {Dop6yma
(uo ueitrporrrroilry Morll4ropy U,
2l) n 4onrotoii. 3arrerna rerl-
AeHIIT{fl r( BOSpaCTaHI,IIO aI\,IrIJII,ITy-

ALI C yBeJII{rIerrlIen,I paccTotIIIIr-lT oT

qeHTpaJILHoro lIcpI.{AlIaua. To,
qro ara reHAeHqufl peaJrbHa, BIlArrO vl} &U". 3 r 4, rAe rloc-

rpoeHa BaBIrCnMoorb IIpoAoJIlnETeJIbHocTIl CrraAoB ruua (Dop6yua oT r{oop-

luHaT BctrbrIIIItE (e goyx BapLIaIIrax: or AoJIroTbM oT paooroflIllt.s or

qeHrpa guc1a R:tt?t+ rp', r[e e - Illr4pora rcunrmxu)' Ha cyqecrro-
BaHI{e TaHoft BaBIICtrM6CTI,I yNaBbIBaeT saBI4cIIMoCrb aI\{IIJII'ITygrr @Op6ym-

crraAa or ero rpoAoJrlr(ureJrbuocrrr t9l. Itoe$SI{q}IeHr nusefinoft HoppeJrtrqrrr

gra ftur. 3 u 4 coctaBJl.ner coorBercrBeuno f0,7 )-0,2 lt *0,6 + 0,1. B tex
cJryrraflx, rtorAa rrpoAoJrlrtrrreJrbrrocrr, @op6ynr-cuaAa r{e MorJra 6rttr ttenepena,

Ba rlpoAoJr?I(rrreJrbHocrb rrpLrHI4MaJIaCr, BeJIIlqrlHa 7ao0 : A/Vroccr u -
aMrrJIrrTyAa a{{erta, Vro"", - CHOpOCTr BOCCTaHOBJIeI{II-E I4HTeHCEBHoCTII

Ha HeroropoM orpe36e nperrtenrc). CyqecmooaHI,Ie RoppeJlflql4ll Me)fiAy rpoAoJI-

fi{ureJrr,Hocrbro e+{exTa @op6yma rt gonrotoft cooTBercrByroq,efi Bcllbrmxrr

BtrAHo raa ra6r. t, rge orAeJrbuo Bs.rrro Bocer,rs co6utufi ua [t] r{ mecrr co6Br-

tufi ra l2l (n - 
ql{cJro cilyrlaeB).

Eonrmue orura6glr B orrpeAeJreurr[ BeJIr{qr{HLI xiecrxocrr{ clexrpa Baprraquu

ctraAOB mua (Dop6yila Ee uOBBOJI.fiIoT CKoJILHo-HIl6ygr ynepellHo IoBOpI4Tb 0;

BaB11crlMocrr4 aroft sernsrrur,r or rtoopnulrar Bcrrbrlrlen. Acr,rrraruer:pufl orHocfi'

TeJIbHo IIeIITpaJIbHoro MepI,IAIIaHa Tal(ffie ne ua6lrog,aeTc.tr. fl,nx nCnr,rurex,X,

BaIraAy oT qeHTpaJrr,Horo MepuAuarra oTHomeHI{e al{rIJIrrTyA o nefttpouuoM IvIo-'

Htrrope n ny6uuecxou reJlecnorle 2,3 + 0,3, a R Bocrolty 2,0 * 0,3.
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@nr. 2. Sasr,IcI,hrocrL alrrrJrr{ryA}r @op6ym-cua4a or AoJrrorr,r coorB;r-
crByrorqell Bcrrl,Itrrnfi (op4uuara - aMtrJrr.rryAa tro AaHrrbrM HeftrpoE-

HOIO rvroHrrropa, a6qr4cca - 4orrora)

7, +ocdt

q00

@llr, 3, 3au,rcr'nrocm [po/IoJl]nr,IreJlr,ilocrlr @op6yur-cnaga or AoJlrorrr coor-
ucrcrryiorqeft Bcrrbrrrrftrr (cner:nrre ftpyln$rr - rro Aalrlrrrlt nerftpouuoro Mo-

IIIITOpa' qepELIe 
- [O I{eBO}I[OIrly te;reCHOny)

He o6uapyxrerro HrIHaHoft eas[cullocrl,I or KoopAlluar HII AJI-II cltopocru Ropfly'
cr(yJrrrpuoro fIoToKa, I1I{ AJIfl Cr(OpOCTr{ CrIaAa r{HTeHCrlIBIrOCTtr.

3. /{rx Bcrrbrmefi, AaBItrI,rx e{{err B I{ocrlrlqecnux ryqa.flx B BItAe a{Sexta
@op6yura, vt Aqrtt Hea{{efiTuBur,rx Bcrlbrmex (rpyrrrra I u 2, coorBercrBeglro

28 u 30 cJryrraeB) cpaBunBaJrrrcb cJleAyroqrle BeJInqrIHbr: rsrnax - IrJrotr{aAr, B

r{ar{crrNryr\te, /.o. - flplto0Tb B I\[aHcIlMyMe oTIIoCIIITeJIbHo HeBoBMyIIdeHHOft
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Ta6:ir,rlta 1

ao
7noo, qac

n

<30 >30
1JJ

4

<30
160

2

>30
590

4

XpOMOC{epbI, MaI(CI{MaJIbHa.fl IIIIIpI{Ha JII{HI,III Hr, rpeya }IapaCTaIIufl apltocTi'I
ASmax

gO rlraxollMytvla Al, CHopoCTb HapaCraHI,IrI fpKoCTlI - N I{ IIpoAOJI}II4TeJIL-

Hocrb Borrbllxxr{ ?'. ftone.rHo, r{e AJrfl BcflI(oro co6blrufl 6r,rrll ltesecrHbl Bce

(Dlrr. 4. SaslrcflNroc,rr [poAoJr]r{T.TTeJILHOCTL (IlOp6ym-cnaga 
- 

paccTorIELIo

coorBercrBylouleii ncnr,rmxl'I or qelrrpa Alrcrla

CpaBHr{Bae\Ible BeJI1nquHLT. PeSylrLTaTLI BI{AIILM3 Ta6JI. 2, rJle []lIlBeAeIIl)I CpeA-

r{rle r4 cTarIAapTIIbIe 9TI{JI9IIS}II1[ IQI;I 3rI4X cpeAIIlIx. [tpOlle Tolo' JUIfl I(a]ItAoI6

lapar{eTpa cTpor{Jroob }laclpeAeJrcrlr{e, 6JraroAapfl qeMy nlo}l{Ho yl}epeuHo

CHaBaTL, qTO paBjIUtII{e B IIl]OAOJI]I{I{T0JIbIIOCTII? flpltOCTI{ II, IO-BI{AIIIIOIIy, IIJIO-

ulaAr4 - peaJrr,Ho. Sro rrogrneplnAaercfl elrle rr reNI, rITo I,Irleerorl rloJroffirrre.rrb-

rrafl rtoppeJrflrtrr{f x[e[(Ay a\IIIJIT{TyAOi{ II ilpOAoJI]IiItTeJIbI.IoCTbIO BCIITIIIIfiI{ [tJ

r{ r{a6JlloAaercfl re}IAeI{qI,Ifl It BoapacTarrl{Io aN'IIIJII'{ryALI aS$eItTa (Dop6yura C

yBeJrr{qeHr,rer\{ nflolllaAr{ B0rrr,rur}rlr B }raHcrl}ryMe (noa{{uqlrclrr irI4IIeiAHoii rtop'

p"gqr, +0,6 + 0,2) . Sanuor{n{ocrb rlapar{erpoR crlaAa or IrlllprIlrrrl Ho, ue

o6Hapy}IteHa.
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Ta6nl.rqa 2

Illupuua Ho, A
I^u*

Smox, [tu' rPa4'

Al, uzn.
T, *tau.

alma" /a,

S urn;r. rro.rryc$.
Ss Mr{Jrn. noryc$.

TT

Ipynna 1

5,0+2,5
2,9+1,2

32,8+23
19,6+12

t40+83
0,27 +0,20

lplura 2

3,9 +2,3
1,5+0,7

24,4+10

21,6+19
102+59

,12+0.11

18

'II

zi)

zl)

27

15

,t

17

l4

28

15

,{anee, AJrr{ Bcrrbrrrrer, Br,rBBaBlrnx oop6yu-crraA r{ I{e cortpoBo}r(AaBrtrr{xcfl
CIIAAOII, CPAEHI,IBAJII{Cb CJIEAYIO(I,IE XAPAI(TEPIICT],IKII AKTI{BH6IX O6rrACtEft N

AEHb BCIIbIIXRU: C}rMIifAPHAfl trJIOq,AAb ,S, IIIOtrIAAb HAII6OJII,ItrEIO trfTIIA IS8,
qI4cJIo rlrrrerr 1/. Bce arl{ BeJIr{qI{Hbr I{e cytr{ecrBerrHo 6olture AJr.rr Bcnblr11efi,
ar,rgBaBrxr{x a{Sexr @op61ma (ra6r. 3). I{a Sur. 5 rronaaaHbr paorpeAeJrerrufl tro

Ta6rrrqa 3

26

l39tt
623

39,6 27

1123
543

38, 6

cileAlrlltr lrafiprJilielllro0Trll\I IIaI.ITI,ITIIOIO IIOJITI I{ HaIrpflIteH}IOCTrrtI IIOJLA HaI{-
5o.rrr,rur,rx nr{rerr 4;ra o6er,rx fpyrrrl. ItaHoft-ru6o BaBr,rcr,rl,rocrr,r rraparvrerpoB crra-
r{a or xapanrcpr,rcrilri aHTr,rBrrorl o6.uacur ne o6uapyrxeuo. cror,rr oneqrraJrbHo

"1'rol{fl}Iyrb, tlro Her SaBI,IcL{NIocrr{ I\Ic}r(Ay Hanp.fl}I{eHHocrLro noJrrl B atturnnofi
o6racur r,r aur,lrr,rr)/4oft a{{enra Oop6yura.

4. I1epexo4., rt o6cym4eHr,rro naJrolrreHr{oro Bbrlre, cJreAyer ilpe}r{Ae Bcero
OTl{err'rrr,, rrro nopilycrtyJrrrpHbre rr,r6poor,r, orrrelcrBeHrr;Ie 3a a{r{ertr cDop6y-
ltla, AaJrelto rle BcerAa oxBaTbIBaIoT croJrb 6oJIbIxLle yrJlr,r, HaIt [o6a3auo u [B].liror peey.ruErar xolloixo corJracyercx c [7,10], CyuecrBoBarrrre BaBrrcrrr,rocrrr
a}luJII'ITyAa (lpo4olnit'Iretluocrs) 

- AoJrrora Bctrbrrrrxr.r KaqeorBerruo r\ro)r{Ho
oStncurrtr, ecJrr'r Aonycrr{Trr, qro co6crreuno aNlrrJrr.rryAa oop6y,r-cnaAa cJra-
6o gaur'tcrrt or AoJrt'or6r, rlo cI,IJIbrro BaBr{cr,rr or lracurra6a riopuycrryJlrrp}roro
arr6poca ('rr0, u ctsorc oqelleAb, BepoflTrro, cB.flBaHo c r\,rou,Hocrnro ncnrrruxlr).
Torga 3Ta ItoppoJrrIqIIfl rlox{cr 6rrrr, o6rncuena aaBr4crrx,rocrLro TeJrecgoro yrJra
HOpnycfiyJrrrllrroro nrr6poca or ero N{olr{Hocrr,r, Tarturr o6paaou, orcyrcrBr{e
,\iaJIrrlx arIrJrI,ITyA ilpn 60lr,urr,rx AoJrrorax, BoBl\{O?r{HO, CBfl3aI{O C TeI\{, qro Itop-
flycrryJrrrpH],re rroror(r,r, Aarorq[e a{{enr c rr.ranofi alrullrryAoft, flpocro He ro-
ilaAaror ua 3crrrrc, Tan naft orr6pacr,roarorca B ySnoM TeJrecHol\r yue. fipyroft
soarroinubrit BaprraHT o6r.scnenl,rs ror, qro RoprrycnyJrfpHoNry rrorony cJreAyer
rlpr4rrncarb }rclroropyrc crpynrypy? raH qro npaeBa.fr aourr onr6poca (n nnocHo-
ctu op6I'ttr'r Serrnu) 6onee a{{enrltBHo BJrr{.Eer rra nrrreHcr{Buocrb. Orlrrlsu-
reJlr,r{bre oco6euuocrrr B0lbrrrren, AaBrrrr{x a{SeHr B Br,rAe @op6ym-cuaAa -
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6onee nr,rcoHafl [poAoJIiItIlTeJILIIoCTb, 66il],flIafl tlpl(ocTb, 66nr,ruan IIJIorqaA]"-

cOoTBerCTRyIoT B cpeAHeM I{ 6oJleo Bblcoxol\ty BbIAeJIeHIIIo eHepIuI{. HtO na-

caeTcfl ItoppeJIflIIlII{ IIpoAoJIxtIITeJIbHOCTL BCIIbIIIIIUI - aNItrJII{TyAa ClaAa Il

ilIaRCI{MaJI},Ha.fI trJIOIII,aAb BCIIbIIIII(I4 - aN{IIJIltTyAa' TO OfIa IIpO0TO yI(aSbIBaeT

(Dr,rr. 5. Pacnpe,4enenne Harrpfi)neHrroc:rcii naruurfioro rloJr.tr ualr6o.rrrmero [rrrra anrllB-
nr,rx o6;racreli rpyun 1 la 2.*l3auepnonnr,re o6.racrn orlrocxTcfi H cpeAurrM 3I{aqeEI{rrI\{ Ira-

npRmeuuoctcii

Ha cyillecTBoBaHrre BaBlrcr{1\{ocTrr aMrrJrrrTyAbr a{SeKTa oT 6ailIa BcrlbrlrrHll.

Orcyrctrne fiaRI1x-JII{6o paalrauuft B lpyflflax L v.2 s ta6n. 3 oBllaqaer' qro

HaJrrlqrre rrJII{ oTcyTcTBLre aS{eHTa, IIo-BIIAItxtoNty, olpeAeJlflloTcfl cBoficTBa}il{

carloft BcIIbIItrHtr{, a 1re ocO6eHIIocTfINIII aHTI4B}Ioit O6ractu, B ROTopofI ilpo-
I{B OIIIJIA BCIIbIIIIHA.

Antop 6narogapllt A. A. Cteuaurua, corpyAHllr(oB Marrrr{rnoft ctanqun
A. C. [nopflIulrua, A. ]t. flanxparona I4 JI. C. Jlenuqxoro 3a roMorllb B pa-

6ore u o6cynt4,euue, a rar()r(e B. E. Ctenanona r4 E. @. IllauoruuunoBy 3a

IrpeAocTaBJrerrr{e BoBMO}r(}IocTtr BocrroJrbsoBaTbcfl <Hatanorou MaIHnTITLTX

IIOJIEfi).

Uafi {961 r.
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AItAnEXII,IfI I{AYIT CCCP
I4 3 B ]] C T U fT H P I,I M C IT O IT A C T P O O I,I 3 14 IT E C I{ O }T O B C E P B A T O P I.I ]{

Tou XX\/II, 1962 r.

O BOSMO}ITHO CTII OEIIAPYE(EH IT fl IAM 1\{A- TISIYIIEH I4 fl
KOCMI,ITIECI{IIX OE:bEHiTOB

B. l[. I]",t,ct ltt,tt,u, penutc

laltilta-Ksautu c enepmeli 6oree 5 .7011 ao rrolr{rro rra6nro4arr,, r.rctloJrrraytr MeroArrriv
cqcra qepeHnorcRl{x Bcnl;rmeK or o6paByer{brx B arMoc(Fepe oJrexrporrartrrrrHrrrx r{acraAou.
O4enunaetcr BeJIIrqlrHa rrorol{a or p.EAa o6teRToB B rrpeA[oJro]neu[]T, qro aJrer{Tporrrr, orBer-
crBeHHbre 3a crrHxporpoHHyro DMuccrlro, BToplrqHoro flpo],IcxoE{4etrna (coepxrroBbre rrrrra
I, i\'I 1, M 87). I4a rroJrytlsllg5t* BeJrrrqrrH orrromeur.rr rroronoB n {ony AeJraerc[ BTJB9A o
DoBMolr{IIocrl{ I'rBMepeHrIfl 6ea srla.I[reJ]rrrbtx ycouepilerrcrBoBaurrr"t alflaparypLr, y]r{e
rpuuenarrreftcfi ilpu uglrt1gu1r,, mI,IpoRIrx arr,roc$eprrrlx rr.rnrreii.

ON THE POSSIBILITY OI DETECTION OF GAMNIA-RADIATION OF COSI,IIC
OBJECTS, by B. ill vlaclinrirsny.- Garnma-cluanta rvir,h ellergy exceefling 6.lor1 eu
can be observed, by using tlte procedure oI counLing the Cherenhov llares from eleclro-
magnetic cascades originating in the atmosphere. The value of the flux from sever,al
objects is estimal,ed, assurning that the electrons responsible for synchrol,rol cmission
are of secondary origin (type I sullernovae, iU 1, M 87). From t,he obLained values of 1he
flux to baclrground raLio il, is concluded that measurcments are possible rvithout any es-
sential improvements in the appalal,trs, which is used lor thc st,ucly of exlensive air sho-
wers.

t. Boupoc o BoBMolr{IIocrrr rra6JlroAenrl.fl raMA[a-nBaHToB or HeHoropr,rx
acrpoHol\,Ir{qecHr{x o6leHtos HeoA}Iofiparr'ro o6cy}r{AaJrcr{ B rrocJreAr{r,re roAr,r
lL, 2l . ocuonurrura npoqeccai\Iu, rlpr,rBoArrrqrrurr rr rrcnycxaHuro rar\rrra-HBarr-
ToB c sHeprrreft He ttreHee L}rL ee, r{acr{oJrbrto l\ro}nHo cyAnrb, ,rBJrflrorc.fl:
a) pacuag fi.-MeBolroB, o6paaonanrur{xcfl nptr flAepHorvr coyAallegr,nr (aueprnn
I{aJlerarorqefi uacrr.rqr,r 6o,ree 1012 ?s); 6) ropNrogHoe uaryrrerruc aJrenrpol:roB
rropflAlia L0r2 oo rr Bbrrrre.

flpn aa4alruoii nrorHocrrl BelrlecrBa r.r rprr oAr,rHafioBoir rrJrorr.rocrrr DJrer{-
rpolroB r4 nporoHoB o6a lpoqecca 6y4yr Blrocr.rrb rrprtMepno o4r.uranonrrr,i BHJTaA

B Bell4qr4Hy rlOTOKa, eCJM SJreHTpOHbr rre ucrrbrrbtBaroT Apyrrrx BrlAoB [OTepb.
O4uano B IlIITepecyrcrqrrx Hac cilyqaflx aJrefiTpor-rbr orrer{b 6ncrpo repflror arrep-
rlrloHacr4l{xpoTpoHEoe r{sIyqeHl{e, }rrroSToMy BHJTaA BTOpOTO npoqecca 5y4er
oqeur, MaJrbrM r{ B AaJrbr{eiiruerl ue 6y4er paccnrarpr,rBarbcfl.

Bepon:rnr,rrul4 rrcroalHrrHaMr{ TaHux raM[,ra-r(BarlToB AoJr]r{Hbr 6r,rtr o6t eHtrr
c HerenJloBofr el{[ccr4eft n nra4nuofi .Iacru crrenrpa r4 B paAr4oA]tarraaolre. 3To
[PE}I{AE BCEIO CBEPXIJOBbIE TI[[A I [3-5], I,I, BO3MO}I(HO, OCTATHI{ BCIIbIIUEH
cBepxHoBlrx aTOrO TI{rIa. ,{,alee, DTo t{oryT 6r,rtt aseaAbr Tt4rra T Terr,qa u
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UV ftura [61. Cpenra BueraJranruqecnr,rx o6r,efitos aro Moryr 6rrtr, uertoroprre
p aArroraJIaHTrrnrl.

O6napyxreru{e ral\{r{a-HBarlroB or ranl{x o6t,enros 6uno 6tr rlrlrepecHo

rpelriAe Bcero rroror\{y, rITo oHo rloaBoJluno 6rr HeIIocpeAcrBeHHo trpoBepl{Tb

npeAloJrolr{eulre [7] o BTopucHo]r rporrcxo]nAeHr{n airenrporloB, orBercrBelr-

rrbrx 3a cullxpoTpoHHylo arrr{ccIrrc.

floton raMlra-r(BalrroB I4B eArllruqbl o6'lelra cpeAlr, coAepll{au,eft penatlr-
Br4crcnr{e uporourr, 6yger

Ai : ltntruz (E) ca ,

rge /r - qrlcJro fio-MeaoHon, o6paayroqlrxc.fl rlprr oAtIoxI coyAapeHlrl{, fi7 -
rrJrorHocrb cpeAu, n, (E) - r{ouqelrrpaltrrlfl peJIflTI{BI,rcrcI{I{x [porolloB' a c

IL o - COOTBeTCTBeHHO Cr(OpOCTr, CBera r4 ceqeHr{e oaalruogeftcrnun (o :2,5>(
X t0-26 c,v,z). Ilzwepeurre rrorona raMr{a-ItBalrroB rloBBoJlrrr, cJreI{oBareJlf'Ho,

orrpeAeJrr4Tr, rapalretp-[/",", (E), rgeV - o6oeu o6nactlt, n ttotopofi ilpouc-

xoArrr coyAapelrlrfl, t t'| fi nr\E) - cooTBeTcTBer'IHo CpeAHtIfr rulorllocTl cpe-

Ar,I I,I CpeAlrflf ItoHI{eIlTpaUr{f peJI'I1'I{B}ICTCnLIX [pOTOHOB, BaBl{C.'{qarr OT el{ep-

rnu. I4ar.repeHr{e aroro napar\{erpa r{}leer Ba}r{Hoe BHaqeHrre trq,na acrpo{r{Br{nr{

LB1.

Cnepyer ora[errlTb Becbilra l,rairyro BepoflTuocr], rlorJrolrleHrlfl rai\[Ma-paAI[a-

rtrrrrr B aroft odnacrn aneprlrir (nepontuoctb rtouBepcrrl{ B ilapy aJleltrpou -
rroar{rpoH nopflAna rl?u, r1e }" : 62 elcn-z).

2. Oqerluu BeJll{qrr}rbr rloror{oB or rrenoropr,rx BoBr\'Io}I{Hr,rx r{crotll{tr{HoB AJrtr

sr'reprrrrl He r\leHee 5'1011 ac.

Itpa6osnAr{afl ryMa}Irrocrr, (M t). Bonpoc o reuepaqr{I{
gJleltrpolloB c eueprrleli He l\reHee 5'1011 ad [or(a.flBJlfercg c[opHLIl{. tr4s}'re-

peHl{fl troTofia rar{}ra-nBaHToB, }reco\{}IeHHo, [ol\[oryT pai]peIIIl,ITb ero.

Cnopoc:rr, o6paaonauua $orouon paBHa cr(opocrl,I Bocnpor{BBoAcrBa eJrer(-

Tpor'IoB, orBcrcrBeHllbrx Ba cr,IHxporpoHHylo SMtrccrrro B Br{Ar{Mofi o6nacru, t' e.
6

7 ( J1/ (E) dE) lt, rne 7 - o6r,etu o6nacur cBerleHlrfl' N (Z) - aHepre-
ti,

Trr.recnafi crlenrp DJreRTporroB, t - Bpex{fl }r{r{Brlr{ aJIeI{TpoIra, onpeAeJrflexloe

lrarrptiirieur.rocTt,ro n'tarIrI,ITHoIo ttotrtfl, E1- rpaHlrqHaf SHeprI4.rI pelll{cTpallrru

lpotouon.
tr4cuo,nrayr yrorrueunbre Aaurrbre [9] o cueHrpe EJIenrpoHoB r4 rloJrarafl Bpe'

Mfl )r{r,rarrr1 a.JrenrporloB rlop.rlglta 300 tet, uafiAeM rloro}t:

2, iO-6 c[2 ,ceK-1..

Taxoft rroron Nron{er 6r,rtr, nerno o6uapyrreu, Tafi r(alt oH Ha 6% upenuuraet

Son, npnuem ueoSxoguMoe BpeMfl ua6nrogeunfi ne 6onee t0-15 uac. (crt.

nlrxre). flororu, uoJryqeHr-rbre s 12, t0l, cnnnno 3aBLrIIreHLI. Orpuqaremurrft
peayJrr,rar 6y4er csra4ereJrbcrBoBarr, o6 orcyrcrBrdu reuepaltrI4rr B HacroflIrlee

BpeMfl.

CsepxrroBafl TnrIa I 6nlra Mar(crrMyr[a 6necfia.
Colnacuo [3], Aflfl o6ecue'reuua ua6nro4aenoit cnetuuocrr{ rlpra M: - 19"
B rroJre c HarrpalrreuHocrbro rroprrAna 102 ec rpe6yercrr onoJlo 3'1047 aJlerirpolloB
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c )IleprI4eft BbIItre 100 e0. Eailr4 troHaBareJrb 4u{{epeuqr{aJrbgor.o arefirpflqe-
clrolo clloHrpa rrpr4rrflrb 2,0 -- 2,5 u trpeArroJrolHr{Tb, qro ctreKTp ne o6pe-
3aeTc.fl paHlme L}rB ee, ro o6m,uft rroTor( raMMa-HBaEroB c E>5.70\L ee

cocraBr{T or(oJro '1043 cw-z-cer-1 (rpertra }r(rrBrrr{ aJrer{TpoHa rrpur{flTo 2b cen).
Ilpegeffinoe paccrosgr{e fi-.,,, Ha Horopor\{ ranoft rroron 6yger na 3% srrme
$oua (cu. Hr{}fie),

Rmax : {m=\o*cr.: Boo rcnc.

Taxuu o6paaon, cuepxuonan Molner 6rrrr, ynepeuno o6rlapylnela, ecJrr{ oHa
pac[oJro]nena B trpeAeJrax Harrreir lananrunlr.

NX E4rauopola (runa T Tenr,qa).BrpeAroJrolneuuu, qro
aHepreruqecnlrir cnenrp ne o6peaaerc.fl rrprrMepr-ro Ao 1013 aa, cornacrro [61
N{o}nlro rloJryql{Tb, qro cHopocr6 Bocrrpor{BBoAcrBa aJIeRTporroB onoJro 'L02s cen-t.
'I'or4a rroron 6y4er nopxAna tO-rs cn-z.cex,-L. Dra senuqur{a HaxoAr4rcfl Ba
r.peAeJraMrr BoaMolr{Eocrlr o6uapyrneuua.

OAnaHo BtroJrr{e BoBMo}nHo, rrro BcrrbrrtrHrc 6onrmeii aN,rrrJrlrryAr,r lr 6onrruefi
rrpoAoJllr{IrTeJlbl{ocTlr y nalr6oree 6luano pacnoJlo}fieuHbrx BBSBA aror.o Trrrra
r\{oryr 6uTb o6uapyffierrhr c rroa{orqbro ycoBeprrreHc:rnoBaHHor,l MeroAr{n[.

PapuoraJraHrrrna M 87 (NGC 4486), paAr{oucrorr-
H rr K I e n a -A. flpepuorarafl cuoBa, qro clenrp ue o6peaaerc.rr panee
3'101s ?6 l u.vtcr,oilb3y,fr ortrerrnr,r, cAeJrarrur're B [111, a rantxe [prlrrr{Ma.E BpeMrr
tsbICBEqIIBAI{IIfl (OIITI{qECITI,IX) SJIEKTPOI,IOB OHOrO 3OO JIET, IIOIYuI,IM IIOTOK

-2.10-? c,u,-z.cev-l . Pacc:ro.snrae 6panocr L0 A,tnc. ilonyueuua.E Berflqrna
lroToKa BrroJrrre AocTyrrHa AJrf perl4cTpaquu,

B HaqecrBe Apytux BogNrolr(Hbrx r4croqHlrltoB r,ror{tHo I-raaBarr, ro.reggr,rli
ucrosH[n nocrrplsecHux lyuefi cexra4o u2], o6tacrb qerrrpa lailax:runn, a
ranH{e raHr{e }IcrosHllHu paAuotrsryqeHlffl, r{aH JIe6eAs-A, ldeuraup-A
(NGC 5128) u llepceii-A (NGC 1275).

3. la'ua-HBarrrbr nrrconofi aueprur{, 
',prlxoAfl 

Ha rpaHr,rqy ar:nnoc{epr,r,
o6paayrcr JrrrBeur, peJr-rrrl,IBr,{crcnr{x aJrer{TporroB - noBr,rrpoHoB. Ecnn anep-
rr'I.tr sJrenrpoHa He MeH6tve 2l xlee, to oII r.rsryqaer qepeHHoBcKyro paAr{aqrrro,
B TOl\{ sucJle rr B Br{Ar4MOii saCr[ CneHTpa. floarolry [pr{xoA r(a?nAoro Sorona
nr,rconoii SHeprr{rl cotlpoBo}I{Aaerc.fl Bcubrlunofi .reperrnoBcr(oro cBerrelrl{fl, rrprr-
aIeM [HTeHcl{Brrocrb Bolrbrlrr]tl{ [ponoprlr4or{aJrLHa aHeprr,Ir{ {orona (g.nlrrent-
rrocrb Bctrbrrrrr{r4 MeHee 0r0!, ,wncen),

Bnepnure ranl{e qepeHnoBcttr{e Bcrlblrflxr{ or Bap.rrifieHnoft Rolruoge}rrbr trep-
BrlqHOrO HOCMr4qecHoro r4BryqeHna (or rxr4pon[x aruroc$epur,rx rlrsEefi -IUAJI) 6u,nlr o6napymeabr B. Ion6pafiror\{ rr [xr.,[xrer,nu [13]. B uocre-
Ayroqr4e roA6r usyrreHrlro aroro as{enra 6r,rno uocssqeHo HecHonrno pa6or,
o6aop xoropbrx MoErHo Rafrrr.r y ,{xelnu [14]. B;ron-cxeMa ycrarroBnr{ AJrfl
rlpocroro cqera Bctrrrrrreft qepeuxoBcnoro cBeqeHr{fl ot IIIAJI orrrocrrreJrr,Ho
rrpocra rlr BnJrroqaer s ce6s: 1) aepnaro c (DaV n ero {oryce, 2) ruupoRorro-
nocurrfi ycrrJrrrreJrb, 3) gucnpurrrrruarop lr 4) uepecuerrroe ycrpoftctno. flpra-
6rranieuua.s reopr{r ycrarroBn[ rar(oro rr4rra r{BJrox{ena s [14].

Hax rerHo [oErrrr,, ara ]reroAt4na He rroBBoJIfleT orJrrrqr{Tr, IlepBuqHrrft npo-
roH or {oroua. floatouy na6rrcgenug Moryr 6srrr ycuemur,r Jrr{rtrb B cryqae,
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(oIAa rroToK oT HeKoropoIo ucrorrHr,lna flpeBbrrrraer +oH oT IIIAJI rra BeJrrrqn-
rr)/, 6oflbruylo crarr{crr.rqecnofi omu6xu. flpoqegypa uarrepenuft, oqeBr{Arro,

lloJlir{Ha 3aHJTrOqaT[,CrI B CHa]rUpOBaI{Ir}1 O6raCtU, IAe paCIIOJIO}neH rrCTOrIHr{n,

.nu6o n rrorepeMeI{HoM IrBMepe}I}II{ qrlrcJla rrMrryJlr,coB s o6racrfi pacrroJro]r{eHr{fi

lIcroaIIII,IIta Ir BHe ero Ha rlporflEteHlrlt I{ecHoJll,ltrrx flcHblx 6eanynrrrrx rlo.Ieft.
Ocuorsag BeJItrqI{Ha, Horopym HaAJle}nr.rr um6pat, rr noropar B ocrloBlrox[ oflpe-
ACJLIIeT IIapaMeTpbI ycTaIIOBItIlt,- ATO IpaEUrIIIa.fl lIIlHI,IlIaJIbIIarI AIIepI.I{fl pe-
rI{CTpaI{III{. Benuszua cllel(TpaJlblloro l{]rAenoa rreTerrJroBbrx r{CTOqr{r{r(OB BHa-
qr{TeJIbHo MeH.flercfl or o6ronra n o6'r,exry, ran sro rroHaaareJrb gr{{epeu-
r{r4aJrr,r{oro aHeprerr.rqccnoro cIreHTpa aJler(Tpor{oB BecbMa pa3Jrrdqeu. Itpoue
Toro, Bepo.r{Tuo, qro co cropoHbr Bbrcoltl{x aueprlrfi clexTpbr B paar{brx tlcrou-
Hr{Hax o6peaamrcn [pr,r pasfirarrHbrx Brraqe]rr4sx aueprulr. floarouy, Roo6qe
l'oBopfr, rpaHr,lqHyro oHeprrrrc perrrcTparlr4rr [Jrfr r(a]r{Aoro llcToqHuHa Hy]nHo
nrr6raparr, orAeJIr,Ho, .Iro6rr troryqlrTs ualr6onee BblroArroe orrloruelrl,Ie cr4r.HaJr:

:ruyr[ [p?r paeyuuofi cnopocrr,r cqera. Tan nart B r{acroflLrlee Bper{fl rrer coor-
aeTcTByrou+Ix Aarlnrnx, paSyxlHo BSrrTb r\{r,rHr{MaJrr,Hoe suaqeHr,le rpaunuuoli
anepri[r{ perrrcrpaqrau. Hari rrBcrByer ua U4l, ara BeJrusuna r{o}Her 6rrrr 5ea

oco6brx r:py4uocrefi AoBeAerra go 2.7012 ac. Tor4a, yqurr,rBa.fl AoJrro aueprr4r.r,
nepeAaBaeMyro B M.rrrnyro KoMrrorrerrry IIIAJI, AJrrr paccMa:rplrnaemoft aHepr.ilrr
noprrArra 0,25 [15] uafi4elr, rrro ycrar-roBna c ranoft rpaurauuofi auepnaeft 6yger
B cocrorrHr,rr{ perr,rcrpr,rpoBarb {orourr c E ) 5.1011 ao. ,I[arrrefturee cnraxte-
Hrre uopora, flo-BrrArrMolry, rrorpe6ye:r yctoxrHer{u-fl cxeMr,r (nauprrrlep, lpra-
MelreHr{fl TexHrrr(rr conua4euraft). Oou [pr.r aroM 6y4e:r coctaBJr.rrrb rrecnoJrbno
rlelree 3.10-5 cirzcet-7cmepa)-L (ulrc.noIIIAJIcaueprreftsbrme2.t0l,aa [16]).

4. Ha4o cl(aaarb, .rlro ua6nro4eHr{f rat\rMa-(BaHToB s aroft o6nacrr auep-
rlrft c nouorqrro raHofi MeroAI{Krr o6na4aror 6onunralu,r [per.rMylqecrBar\{lr.

Xor.a uoroxr{ B Ar{arraaoHe DHeprrtft t0r, -:- 108 os or r{croqHr{noB paccr\ror-

Iler{Horo rrrla cyulecrBeHrro 6onrrue U, 2), Mrroroqr4cJreHHr,re rpyAnocrrr Ha-
6uiogenr,rft (ueo6xo4urtocrr, IroAr,er\{a upu6opon na 6onrurue Bbrcorbr, rdx MaJra.rr

HarIpaBJIerrHocTb, Blrcoxr,Ifi Sou lr r. u.) rle rlosBoJrr{Jrrr [porrBBeoTr{ OnoJILno-
nr6y4r HaAelr(rrbrx raauepeulrfi. ,[,nt. Itonno:uu U71[peAJroE{r4Jr trpoBecrlr Ha-
6rrogeuux AJrfl ar{eprr{ft uopn4na 1012 oe Ha caMoJrere. Ho Hr{BHa.fl cnopocrb
cqera flpeA[oJraraeMoft ycTa]IoBItI{ (4 uac-t) r{, BeporrrHo, HecHoJrEKo BaBbrrrreH-

Hbre oIIeHfilI rroronoB rrpr,rBeAyr n 6orsuofi AJrrrreJrbrrocrrl orrbrra, qro Aelaer
Dror BaprraHT MaJrorrpr{er\{JreMblNr. Hageuurre r,ralrepeHrrfl co cqerrr[HoBbrMrr rrprr-
6opaun craHoBflrcfl BoaMolnlrbrMrr Haqr4Hafl c aueprlrft Sorouon rroprAna 1016 oe

r{ npeAcraBJrrrror BuaqrrreJrrur,re rpy4uocrlr [ 1 8 I .

B aaxnro.reur{e ora{erru\[, qro orpuqareJrbnuft peaynbrar, rroJry.reHubrft c
rrorloqbro o6oylxgaeruoft ueroguHra AJrfl Henoropbrx trcroqHrrnoB paAr,rorrBJry-
qeHrfl t19] - JIe6e71r-A, Itaccuoues-A, M 1, - Bepoflrno, o6ycroBJrer{ Bbr-

cor{ofr rpauuunoft aueprueft perr4crparlur4 (> 3'701a ee) r,r nuanoli crarrrcrr{-
qecnoft Toqnocrbro ua6nro,qenuft. Cne4yer yrroMflrryrr, o BoaMolrinocrrr Ha-
6nro4euufi Sotonon c eueprraeft He r{eHee 1,010 ae rto qepeuxoncnoMy flBflyrreur{ro
ts paArroAr{ala3oHe.

Anrop Becr,r{a npr{BrrareJren fI. (D. rlyrafiuooy ra A. A. Creuauany Ba pflA
sarresauuft.

Maft 196{ r.
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AnAnEI,r?rfl I]AVIi CCCP
TI.BBE C T I{ fl }T P bI T[ C H O lU A C T P O O I{ 3I1 II E C IT O IYI O E C EP B A 1'O P I{ 1,I

Tou XXVII, 1962 r,

IIP IIIEN,IIT bII' HOH YCbI T(YDU qECITOTO TEIEC]TOil,\
I4 IIEI/ITPOIIHOI'O MOIII{TOPA

I). fr. ItglTt,nau,euuo

flpoltsae4en pacqer cpeArrr{x afrSextlrursrx yrlror y r,r ffi gnn rratrpaBJreurrfi rrpr.rxoAa
qacTl{q, perr.rcrpl4pyeMsrx ny6rauecRl4M TeJrecRorrou lr nei.irponnbrM MoHr.rropoM r{a pa3flr.rq-
flr;rx rurrporax. flplrneneurr .ra6nlrqr,r.

Paccqr,rrauo r.rBMeHeHr{e cpeAur{x at!r[exrr,rulrrrx yrJroB AJrrr cfierrpa napuaqr.ri.i no
IlpeMa crraAa traua @op6yma. fla ocnoraHr{r'r pacrreroB npoBeAerr arraJrr{B 6ypn n Hoci\,rr4-
qecxr,rx ryuax 11. II 1958 r,

ITECEIVING CONES OF A CUBIC TELESCOPE AND NEUTRON MONITOR, bY
V. L KudrAauchenko.- The mean effect,ive angles ry and rD of l,he direction of inflorv
of part,icles rcgisLered by a cubic telescope and neutron monitor at differenl, lalil,udes are
compuied. Tables are given.

The rrariation of the mean cffecl,ive atgles lor the varialion specl,rum during a For-
bush tyte decay are compul,ed. The cornputaLions are used for analyzing thc cosmic
ray st,olm oI Iebluary 11, 1958.

lJ66rl1srrrre

flpu uayueHr.rr{ Baprraqflft r{ocMusecnr,rx tyueii npr.rxoArrrc.rr onpeAe,rrrrrr]
Ha rrp aB Jrerrr4e rroTona qacTr4r{, BLrSr;rB aroqrrx 3Tr4 B apr,r aqr.rr4,

Tpaextopun qacrl4qrl ({ur. 1) orlleAeJrflerc.fi rrapaMerpai\{}r: 1) }r{ecrnocrr,ro
tlacrl'Iqbl pc/Z; 2) reoNIarHI4THoft rulrpotor,i roqnr,r norraAautr.rr qacrr r{br rra BeM-
lro l"; 3) BeHnrrrbnr yrJroM rrorraAar{rr.rr 0; 4) yrnom ([r uemAy HarrpaBJrer-rr4er{

ABuxeHI4.s qacrur{br n 6ecHoHesHocrl{ }I IIJIocHocrbro reoNrar.Hr{Tr{oro axBaropa,
T. e. reoNrarHrrTrroti ruupotoft IircTorrr{rilta; 5) yr.Jrol\r (cHocaD V, r, e. paa-
I{OCTbIO I'eOMaIHr{TTIEIX AOJIIOT UCTOTIHI,II(a U TOSI{I,I [OIIaAaHutI qacTuqLl Ha
BEI\{JIIO.

Flanpanneurre ABr{}r{eflr4fl qacrrar{ Ba rrpeAeJraMu 3eMilr4, Tar{r,rxr o6paaou,
onpeAeJrEercfl yrraatrl v u o. flpu6nurrierrHo cpcArlrc as{eurran.ur,rc yr.lr,r p
u Ql upu lrsyqeHul,I napuaqufi Koc]uuqecxux lyvefi xapaxTepr{Byror HanpauJre-
Hr.re Ha I{cToqIILIIt TeX IIJIr.l I{HbIX Baprraquft.

oupeTtrereurae cpeAHrrx aS{enrunur,rx vrJroB v u o r,rrpaer cyrqecrRerrHyro
poJlb rrpu lrccJreAoBaHrlr.r Baprlaqr,rii nocMra.recrrux .nyueft .
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Merogr,rxa r,r pea)r.rrb'raru, pac.rera V r, @

,(na uolyueul{fl rranpanneuurl nprrxoAa qacrnr{ r{crroJrr,BoBaJlrlcb Aar{Hbre
pa6or E. Epyru6epra u A. ,fi,amuepa 17,21n @. fixropu [31.

Oupe4enlru crarrrcrurrecnuii nec g,)1 rracrr{r{, nprrxoAflu,i4x noA yrJraN{r{

0 : 0,16 u 32o H Beprr{HaJrtr r{B HarrpaBJrerrlrft /y', S, E u trZ c yuerolr reirecHoro
yura r.r florJrotrIeHrr.fl qacrr4rl B roJnqe aruocdleprr ({ur. 2) .

Or,rr. 1. flapauerpr.r, oflpeAeJr.srorqlre rpa-
efiTopIIIO alaoTrrqbl B MeplrArrouanruoft
rrJrocr{ocrr.r (asepxy) rt B rrJrocnocrrr reo-

Marrrrrrrroro DftBaropa (auray)

Our. 2, Hanpanrenua fiplrxoAa
sacT[Il

Cra:rr,rcrrasecxufi Bec - AoJrrr qacrr{q, nprrxoAfiqrrx B AaHrroM HarrpaBJre-
Hr{r{, ro oTrroilre}rr{ro H rroJrHoMy rroTony qacTr.lq, ycJroBr{o flpr4lrrlMaeMol,ry 3a

eArrrrrrqy.
flpr,r yuete rlorJrou{eHr,rrr AJrrr paail[qur,rx aueprrafi 6epervr oAr4]r rrr ror irie

upo6er rorJrondeHrln (140 elcnz) gnn HefirpoHuoro Morrrrropa tr 500 elc.u,z \rrt
ruy6rauecxoro reJrecnorra. Taxoe ynpoqerrr4e lre BHocrlT cyrqecrBeuHoft omn6-
rtr.r B orrpeAeJreEr{e cpeAur.rx yrJroB. Mrr raruxe He yqr{TbrBaeM BHJIaA qacrlrq,
BxoArrtrIrrx r aruoc{epy rroA yrJra}rr{ 6olr,me 40o, raH r(an aTor BnJraA He c)r-
nlectreuur,rfi (rrrenee B0/o gln ueftrpouuoro Morrr{ropa tr Merree 5% ilrfl Hy6rave-
crroro reJrecxoua) [41.

!,la ucuonbayeMr,rx B pacqere rpaexropnft 6r,rnu oupe4eJrer{br rrJror}rocrr.r
noa${uqr,renroB cBrIBr{ W (8, ho) pm u}rpor }": 0, 30, 50, 60, 70 r B0o gln
MeBoI{Horo reJlecnona lr nefirpouuoro Mor{r{ropa. flnoruocrlr r{os{6r,rqrrerrroB
cBflBIr 6r,rilfi safltlr ua [5]. I{oaSSrqlrer{Tbr cBflBrr ycrauaBrunaror oB.EB6 rrep-
BI[qHoro llorolta qacrul{ co BTopr{qHr,r}r. Cs.flar, ara Blrpalrraerc.f, coornomer{IreNr

t6I

wi.(E,r,t :2!##b, (r)

r,qe D (lI) - 4rar[+epeuqlransnr,rfi Dueprerrqecxnfi crientp nepBtrqHblx qac-

rtrt1, rni (8, hi - HparrrocrL, noropafl rpeAcraBJrfler co6oft sr4cfio qacrr,rr(.
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rrlra i, o6paaonanur,rx someAueii n atlroc(epy nepnra.rnofi qacrlrqefi c

nonsoft aneprzeft E v Baperr{crprrpoBauHr,rx }ra ypoBue r.ra6rrolesns c

AaBJIelrr4eM ho, N'x(ho)- rla6rrolaelrrafl r{HTerrclrBr{ocrb BTopr{rrn},Ix rtocMr{qec-

HUX qaCTUq.

flonusrii rroron Bropr4rrrrbrx rracrr{r(, o6paaonanr-rsrft nepnlrur{bn{rd qacrr{-

[aMr{ c aaganuofi BHeprrreft "Bi B rarrrepnare AEi,6y[etpanen AEiWi (8,]")
rge AEiu.L-r orHocfircfl H nepBI{qHbIM HocMuqecHuM alacrl4qaM. >LEiWi(8,}")
,(aer nonnsrii rroToK qacrr,r[, o6paaoeauubrfi nepBr,IsHBIMr{ qacrr,rrIaMl,I 3a-

AaHrroro oHe.prerrrqecnoro clenrpa corJracuo (1).
o6oeEasus LEiW (8, ?u) : slr, olpeAeJItIeM d"i$n- Bec rlacrl{q [aH-

uoft ar-reprrrrr B BaAalrr.roM HanpaBJreHrrli. Peaynrraru pacqera cBeAeHbI

s ra6il. t-4. Cpe4nrae a{{enuraurre yrJrbr Tr u O onpeAeJrflrorcs ua ra6-
Jrr.rq AJrfl mr{por l, : 0, 30, 50, 60, 70 n B0' gnr ueftrporruoro Mourrropa
r{ Meso}rHoro reJrecHocna ro {ropuyrarrr

_ _ )llioig2
, - -Zotgn ,

o : x3tois".
2jc.rgn

rrr 2V .aignLi
'' - zo1gnli '

rR - 
XOiqiSrAi

== )ougrA; '

(2)

(3)

flonyre*r"rre BHaseHI4fi V ra rp npr{BeAeHLI n ra6r. 5.
Ana.rzazpyfl Aaulrr,re 4rN xy6uuecnoro reJrecxotra u ueftrpouuoro Molrrr-

TOpa, M6r Br4AIrM, HaI( ArO U CJTeAOBaJTO OE(rtAaTb, qTO Ailfl neftrpOUUOrO MOHIr-

ropa yrJrbr cnoca T 6onrme, rreM [Jrfl Hy6r,rqecxoro reJrecxotra, rr ara paa-

Hr{qa flpocJrexrrrBaercfl BrrJrorr, [o [uporbr 50o; aa mzporoft 50' E ogr{}ra-

r{oBr,r AJrf o6oux upu6opon. Ornocurenr,Ho O Mo}r{rro cHaBarL, rrro rracrrrqbr

AJrfl o6oux npu6opoB fipr4xoArrr rpaHrtrqecHfi frB o6racrr.r BRBaropa BrJrorr,

Ao mr.rpor 50-60o, fiprrqeM B cJrysae ueftrpongoro Mour,rropa qacrrrqr,r

,{Ayr c 6onee ufiexux mr{por. Tax, raupznaep, Ens }., : 50o 4nr ueiirpon-
Iroro MoHl{ropa (D:9o, a grr ny6uvecHoro reJrecxona 6 :25.

Orrllene.ueurre V ,, ts g,ln rracrrrl!
II0lIblTl,lBfl IOqI,IX BapI,IaqI,IrI

Pacclrorpuu, l(antr{e noJlyqa}orcl cpeAHlre yrrrr Y- , tD 4rr qacrurl r{crrDrrbr-
BaIOtrI[X Bapr4arlr{r{. B gannou cJryrlae olpeAeJleHr4e yrJroB rrpor{SBoAr,rTcf rlo

Soprraynaru

(4)

(5)

34ecr A.; ]urrrbrBaer clreHrp napuaquft, SnaseHufl Bcex ocTaJrbrrbrx BeJIrrqr{H
6epyrcx wz ra6x. 1,-4.

tr4cnonrayeu fipu pacqere crIeHTp rrrrla eJrer{Tpuqecnor.o rroJr.fl AJrfl crraAa
tnna (Dop6yma. Brr6pannrrft cnextp, Kar( [onaBarlo n [7], rrMeer EarrMerrbruee
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pacxo?rrAel{}re c 3r{crrcpr{lrerlTaJrbH],tM. Pacqcr npol{3tsOA}rtr AjLfl AByX trpr{6o-
poB - I{esOrrHOrO TeJre0Fiorra r{ rleiiTporrrroro lroHrlropa - AJrrr rrrrrpor },:0,
30, 50,60, 70 Ir B0'. Peayrr,rarsr pacqcra rrpr{BeAe}rbr B Ta6jr. 6.

Ta6rr.rqa 5 Ta6:ruqa 6

30 50 60 70 80

72 40 31 34 34

3 13 31 40 61t

86 64 38 35 29

-0, 5 -3 t4 31 63

Cpanuunax AaHHbre ra6n. 5 r,I 6, MhI urrAr{r\r, rro P n tD 41xaracrr,rq, r{crbr-
TbrBaroqr,Ix Bapuaqr{I4, cyu{ecrBerrrro }rerTflrorcfl. Vrnrr y An,I o6onx npu6opoB
Ilo3pacraror ua 25-30' Ao rrrr,rpor l, : 50o, Ha 6oJlee Bbrconr.rx Ixrrlrorax cyqe-
crBeIrIILIx rrBN{0II0HI,II'I He IIa6JIloAaercfl. yurr,I 0) yneur,urarorcfl, r[ Nro]rtHo npalt-
TUIIECITI{ CqI{TaTI,, IIT0 BIIJI0TI, Ao lIII,IpoT }., : 60O qacTI,IqbI IIpIIxoAfIT c aITBa-
ropa, IlptrqeNr AJr.s nertrpornroro r'rorrr,rropa rra6rroAaerc.fr nprrxoA qacrilr{ c rora
(4r.a cenepuoro rroJryrxapun). lfart, uaupr.ril{cp, AJrrr }, : 30" dt : - 0",5,
a Arrfl l, : 50" tD : - 3'.

vqllrr,rsas Ha]rrrr peByJrbrarbr, rrrrrepecuo pacoMorperr, pa6ory IB], rlto
o6cyxgaercx 6ypa , riocr{r.{qecxr,rx rysax ll.II lg5B r. u o6napyxrerro }ra-
rl'lque alII{SoTponrlu ceDep - ro1., IioTopylo, KaIi IIpeAnoJraraIoT aBTop6r,
l\{o}I(Ho o6T,scHuTb BepoarHocrblo cyqecrBoBar{r{.rr 6o.nnruort pauHrrr{br u ycJro-
BI'IAX HaA CeBepHLIII I4 IolI{HbIN'I IIOJIyItrapIIflMII I{ IIa paBILIltHbIX MeplAr{a}rax
nocJre rrpuxoAa o6lana coJrHeqHbrx rlacrur{,

O4naxo, rrcxoA.E I{B rrucJleuHrix peayJrr,Taros rratrrefi pa6otrr, HaJrr{trlre aHr,r-
soTponru{ ceBep - ror o6,r.ncnrarb rpyAEo. ,[eficrwrrenEHo, rar( rran qacrflubr
gra o6or.rx uonymapnfi nprrxoAgr ua o6racrlr Er{Baropa, To roBopr,rrL o 6ons-
IIrofi paarrraqe B ycJroBlrflx A[tr rracrl,rq, [pr{xoAtrlqux c ceBepa u mra, rre r.rMeer
crlhlcJra. C erofi roqHu BpeHr,r-rr HaMr{ r,r 6r,rro lpor.rBReAerro lrayuenue 6ypr,r
11.II 1958 r. Peay.ur,rarr,r r.rccJreAoBa,rrrr npeAcraBJreur;r rpa{nueclu rra
Slrr. 3-9, rAe aHaJlr4Sr.rpyercfl uSMerreHlre rrHTerrctrBrrocrrr rrootlrr{qecKr{x JIy-
'Iert coornercrBeHHo AJr.rr craHr{r{fi cenepuor.o u rc}riHoro noJlyuapr.rfi Ha arrBa-
Tope, BLIcoHI'Ix r{ cpeAlrrrx ml,lpoTax. Cuncon rrcnoJrraoBarrHbrx cTaHr{uit upn-
tseAcr{ ts ra6.rr. 7.

tr4a cpanneHr{fl nprrBeAegur,rx r.pa{uHots RrlAHo, rrro a}rI{Borponrrr.r ceBep -lol Ha crallqrrf{x, pacrIoJIo}HeI'IrIbIx rIa BLIcoHI{x Ixuporax ]{ ]ra ariBarope
(Sur.3, /+), ue o6uapynreuo. Henotopr,rft a${ertr ua6;nrogaerc.s Ha opeAHrx rtru-
porax ({ur.5), oArrar{o, Harr rra}r r(a}riercrr, oH rrr4rrero o6rqero 11e uMeer c [peA-
rroJraraeMbrrr n [B]. ,(,eiicrrnrenblro, r(arr Br4Arro ua {ur. 6 u7, ualuslre 6olE_
tuoii anuaotponrlu na6.rro4aercfl r{ari B ceBepHor,r, TaK rI B roxtuoM rroJryrrraprrflx.
Cpannun raltxte rpa{raItIr rra ([rrr. B, 9, uo]riuo npeArroJrox{rrrr,, qro na6nro4ae-
uuii a${exr BrrBEIBaercr{ }IaJIo?lierrrreM AoJrrorrroro r{ rrrupornoro e{t[ertr<lu.
H corxareHulo, rla-Ba MaJroI'o rtonuuecrBa crauqlrii, pacloJloryeggrrx B roir(HoM
TIOJIYINAPUI{, OCO6EUUO HA CPEAIIIIX }I BI,ICOITHX IIIUPOTAX, IIEJII,B'I AETAJI6HO
nccJreAoBarb aror cryuafi.
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'I'a6nuqa i

r\ - Mt. Norikura
E - Vlakapuu Point .

B - Buenos Aires .

I' - Lae

[ - trIina Aguilar
E - Nlurclreson BaV
i{t - Sulphur Mt.
3 - Resolute Bay .

ll -- trIarvson
It - Chicago
JI - Clirnax
l,I - Pic-du-l,Iidi
H - X,It. Wellington
O - Ushuaia
fI - Invercalgill
P - "i\lma-Ata
C - Hermanus
T - Yakutsl<
V - Herstmonceux
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t 000
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OlIr. 9. tr{alreuesue !IIrreHcrIBIlocr}I r(oclurlqecxl'Ix
lyuer:i 4lrr cpeAlreurrporrrbrx craHl{I{ft T lr V cc-

Beplroro rloJlylllaprr.E

B saxnroqeurre aBTop BLIpaE(aer ury6onyro 6narogapuocrr, A. A' Cte'ua-

rrflHy Ba qeHHbre BaMeqaHrr-r, cAeJIaIIHLre I{aH Bo BpeNLfi pa6oTlr HaA cTaTbeir,.

Tar{ }r nprr ee o6cyixncuuu.

Maft 1961 r.
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AnAAEM14fl HAY}T CCCP
T4 B B E CT]dfl. I{ PbIMCIt OT ACTP OO'ISI4qECIT OT OE CEP B A'I O PIl?I

Tou XXVII, 1962 r.

@oToaJrEt(TPurIECnuE BEflUqTIHbI rI UBETA
otroPHbrx ooToMETPurIECnux 3BE3A B rInOUAArux

T(ATITEffHA

I. HEKOTOPLIE BOIIPOCbI METOIL{HI{ IIOCTPOEIIL{fl
.OYHAAMEHTAJIbHbIX @OTOMETPI4TIECKI4X KATAJIOIOB

Q. B, Ifempa,co6a,t B. B, Ilwno,aoo, H. C. Ilo"cocgmuua
(Itpnucraa acrpo0uan.recnaa o6oepBaroplg AH CCCP),

E. Pt't6tett
(ItpafioBCEafl aorpoflotvluqecHatr oocepBaropllE, fIoJlbcftaE HapotrEaE PecIIYoirl'Ira)

Paccuorpen Borrpoc o Bbr6ope Merofla ua6rrogeuua rl o6pa6ornlr [iIE lrocrpoeuran {yu-
[aMerrraJrbuoro aaraJrora {oroerextpruecftEx BeJrrrqur rr qBeroB orropElnx {otouetpnuecrux
BBeBI B rrJrorqaA(ax ltautefina, Cpanneuu uerog glr{dlepenql{aJlrrBrx rlptrB.rlaor( (E. Pu6-
Ha) u rrretoA rreEocpeAcTBerrHoro Bbrrroca Ba aTMocoepy rrrrArrBr.rAyaJrLlrbrx Ea6flIOAeEEft

(8. B. HuHonon). O6a MeroAa 6r,ulr upuueneurr H oArroMy l{cxoAlroMy MarepuaJly Ea6rlo-
geuuft, Tounoctr, AaBaeMaE arl{Mrl ilreroAaMrr, oxaaaJracr, o4noro [op,EAr(a, oAnar(o BTopoft

BrraqrrreJrr,Ho sRoHoMHee rro BarparaM BpeMerrr{ na6,nrogennii. floatouy oE 6brr rrplrlrflr AJr.t
gaEneftmefi pa6otrr rraA naraJloroM.

Paccuotpen Botrpoc o6 uarraeueulrl,I rpaArrerrTa saBrrcr4MocTr.I {aHropa sficrlrEr(Iluu oT

rtrBera BBeBA (T) Hax B Teqeurre fioqrr, Tar( rr B Teqeurre Bcero ceaorra Ea6[IoAenr4ft. Vctaroa-
Jrerro, q?o trpfi flocrpoen rr r{araJroroB AJrE BBeBA, rrMeroq[x 6onrmoft AI{ariaBoH IIBeroB,

Heo6xoguMo r4ctroJrraoBarr, MrrroBer{flbre Brraqeul{ff rpaAlterrra T, onpe4e,raeMrre c rroMorr{blo

nByx cTaHAapTEr,Ix 3Be3A paSrutlHoro i{Bera.
flonaaauo, qro yrrer gr(crr4gr(r{r{r{ B rrer(oropr,rx cJry{aflx r{eJlecoo6paar{o Becrlr IIByMfi

npr.r6rzmeurnir.ra. 0To uoasofirrer yroqt.rrrrl ee xog, B],rEBLtrt, aBlrt{yTaJrLlrbrt e{{ext,
a rrgorAa 14 yrosuurb trolyrreuubre nneatuoc{epnr,re {orolrer:puuecHre rlapaMerprr.

PHOTOELECTRIC MAGNITUDES AND COLORS OF PFIOTOI\,IETRIC STANDARDS
IN SELECTED AREAS, by,S.7. Nekrasoua,V.B. Nitnnoa, ff.S. Polosulil'tina (Crimean

Astrophysical Ohservatory) and E. Rgbka (Cracorv As[ronomical Observatory)
I. Some extinction problems. The problem of a besl, melhod of observation and

reduction when ob[ained a fundamental catalogue of photoelectric magnitudes and co-

lors is considered. The differenfial rnethod (E. Rybka) and the <absoluter one (V. B. Ni-
konov) are compared. Bolh methods were applied lo the sarne observaLional data. The
precision of methods under consideration is about equal, however the second one is con-

siderably more economical in observation time and has therefore been adopted.
Variations of Lhe color term in the extinction during a night and also during the

rvhole observational season are considereal. The necessity to use instantaneous values of
T, determined by lwo standard stars of very different oolor, is established.

IL is shown that in some cases it is expedient to take into account extinction using
Cwo approximations. This permits a more precise determination of its variations and of
[he azimulhal effecf and somefimes to obl,ain more precise values of the derived non-
atmospherio photometric parameters.
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Bne4euue

Bonpoc o coBAarrlru r(araJrora Sorosrertrprlcecnllx BeTIIaILIH I[ qBeroB onop-

ur,rx {ororterpltqecltfix sBeBA B IIJIouI,aAI{ax Haureirna (SA) 6r,rrr B CBoe BpeNI'E

rrocraBJIeII oAHIIII rla aBropoB - E. Pn6noft [1,2]. TaHoft liaraJlor npaftue

Heo6xo[]nr AJrrr [prlBeAeHr.{fl HyJrr,-[yHHToB IUHaJI sBe3Alrbrx BeJII'IqI{H B rIJIo-

rqaA1ax Hautefina n ognoli CI[cTer{e. Han nsnecTHo, pa6xo}H[egllfl Brllx

HvJlb-rryur(roB rracro Aocrrdraror BecbNIa BrIaqI4TeJIE,I{oft BeilI4'ruHu [3]. ]tpoiue

TOIO, RaTaJIOI BeJIIIqIIH I{ TIBeTOB 3Be3A, paBHOMepHO paclpeAeJIeHHbIX IIO Ile-

6ecnoft c{epe }Ia paccro-Tllll{flx t5o, oHaEteT HeoIIeHI{MyIO rrol'Ioulb trpfi yqerc

ancrlrHnql{rr, oco6egHo AJLfl o6cep3aTopuft c geycTofirll{Bo}i [poBpaquocTbIo

arr\roc&epbr 12, 4); oH rroaBoJrr,rr orrpeAeJl.flTb MrHoBeIrHbIe 3Haqeul4.fl aRcrr{HHqI'rlI

B HarrpaBJIeHtr{LI, He OTltI4IIamnleMC.fi 6gllee qel'I Ha 7o,5 Or }IaIpaBJIeHI{g Ha

usYrIaeMI,Ift O6r,ext.
CuuCOn BBSBA, ItOTophIe AOJIIITHLI BOfiT11 B TaItOft I(aTaJIOl', 6rU nOTlrotO-

sileu E. Pr,r6xor:r. B namAoft rrJlorqaAfie }tantefiua llJrr{ B ee r{etrocpeAcrRcrllllol\I

coceAcrBe (ue 4,anee qenr B 50 or qeurpa) 6rrlo nrr6pauo rro ABe BBeBAT'r oltoJro

6-iI nraeyanbnoft Beil[sIlH],I, He IIepelIe]IHbIx' He ABoftHbIx I{ c HeIIepe}IeHIIoft

lyqeBoir cfiopocTbro, npr{HaAJrex(arr\ux coorBercTBeHHo cleItTpaJIbHr,I}I ItJIac-

carr A n K, rouuee, JreErarqux B r{rrrepBaJrax B5-A5 II G5-K5. flporpantua

oxBarbrBaJla Bce ceBepHoe ne6o oT o1Jrolreul{ft +90 Ao 0o, scero 115 trJrox{aAon'

[.nx sueap ItaTaJIoIa 6r,un upraunThl O6oBEaqeHI{fl: HoMep IIJIoIqaAIUI rl lpy6brft

crrenrpaJrbHlrft HJracc; TaI{, }ralpl[Mep, 35I( cooTBercTByet {otolaerpldrlecfioll
oropuoft BBeBAe B SA 35, rpr{r{aAJrex(au1eft n nlaccy I(.

Pa6ota r{a4 ItaraJIoIoN{ 65IrIa llaalara E. Pr,r6noit no Bpoqlaucnofi o6cep-

Baropt{r4 (llotrlrra) eul,e B 1951 r. }l BeJIacb IIivI ro N{eroAy 4u{{eperrqlIaJlbllblx
npr,lBrraor{ 12r 5l. Er,rnrr floflyqeH],r BeJlr4qlr]rbr BBeBA B {otonrerpuuecxnlx cl{cre-

Nrax, Becbrla 61uanux fi MeE(AyHapoAIIIiIM,- $ororpa{uuec6oii u {cltonuay-
aJrr,Hofi, AJIrI BBeBA oI(oJIo SA t-S 19 t51.,[,anruefiurax pa6ota IIaA HaraJIo-

roM 6r,ula rpegpaul,ega B cBfl3lt c ilepexoAoM E. Pu6nu n I{panonc1ylo o6cep-

BitTopflrc, rAe rloKa r'IeT BO3\{O}nIrOCTefi AJLfI ee Br,rrloJllrerlr4fl'

Hacroarqaa pa6ora 6rura uepnouaqailBno BarIJraI{rIpoBa}Ia Kar( coBllrecrl{afi

Ha6rroAarerbrraa pa6ora BpoqnancHofr I[ ltprrucxoli o6cepnaroprft, rpoBo-

Ar,IMafl rrapaJIJreJILHo, r{o paBJrI{q}IbrME MeToAaMrI, qTo AoIinHo 6rrlo o6ecile-
rlr{Tb rralr6oJlee rroJlrrbrft lr conepmerrHo }IeaaBracnurrft HoI'ITpoJIr. O4naxo r
cBrrBrr c yr(aBarrHbrrvrrr Bl;rflre o6cronrenr,crBaN{I[ ua6nro4eulrfl rlpoBoAr{JrI{cb

roilbl(o n ltplrucxoft o6cepnaroplry. flpIa sroM 6LIJIo peilero Haqarb pa6ory

BaHoBo r{ [poBoAr.rrb ee yine B TpexqBerrroit crlcreNIe, Itoropafl rro]r{er 6rr:rr,na-

Ae)firro trprrBeAeHa n cl,Icre\{e u Bv.
B nacronulee Rller{rr HaMu rrocrauJrerr Borlpoc o ua6nro4e}Iutr Bcex orloll-

unrx Sorouerp[qecnux BBeBA, pacrroJro]r{eHr{Erx 6JIrrB [JrorqaAon ]tauteftua,

Ao cItJIoHeI{urI - 15", Bcero B 139 unoulapl{ax. B AaJIr,IlefIileM MbI cq[raexI
Heo6xoAr{MbrM pacupocrpaHl,rrr, r{a6JrroAe}rrrrr Ir rra roE{Hoe rloJryr[aprle, no-

ItpbIB Bcrc ue6ecnyro c{epy cerl{ofi oflopul,Ix {otorlerpluecltl4x sBeBA' Ha6IIo-

AaeMbrx B eArrHoft {orometpuuecxoii cr{creMe.

flpn orruorueurrtr Mrrorr{x rpololre:rplruecfirrx pa6or Becbrla Ba}r(Ho IrMerL rr

6olee cna6ble +oroMerpuqgcnue craHAapTLI _. tropflAl(a g-11'n II Aallte cJIa-

6ee. floryuelrr{e raxux BTopuqHbrx crauAaproBHaoouoBe rlacronil{ero KaraJIo-
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ra' Aalorlero cerr(y 3Be3A 6-ft BeJIrtqI{HIJclleltrpaJrbubrx HJraccoB A u I(, He npeA-
craBIlT tpygllocreft I,I l\rolner 5r,rts nr,ruorgeHo c 6o;rsmofi Toquocrbro rra ocrloBe
ne6onsruoro rrareprraJra rra6rro4enlrii,

flpucrynax BaHoBo r{ coBAa}rr,rrc {yu4auerrraJrbrror.o Sorouerpnuecr{oro
ltaraJlora uo e4lruofi ilporpal{tre, 6r,rto ecrecrBer{Eo rrocraBr,rrb Borrpoc o r.rar,r-

6oree uparrrJrblrol\f r{eroAe ero [ocrpoenlrs. Tanolt ueroA AoJrrfierr yAoBJrerBo-
p.flTr, cJreAylolqr{M oc}IoBHLrr,I tpe6orarurxnr: 6rrtr, cuo6o4nr,ru or clrcTeMarr4qe-
cmux oull,r6on; o6ecuearllBarb l{ocraroqHyro rorrHocrrr [pr{ IIoilyqe}Ir,u,r BHe-
aruoc+epurrx grraqeur,rir BeJrrrqrrH r{ rlBerorJ sneag (cpegHflr{ nBaAparusHafi
ornn6rta oAHoro naraJrolr(Hol'o Br{aqeHr.rfl He AoJr}nHa [peBbrrtrarr, -]- 0,,,,01);
o6ecneqltsarb llaAelnl{brr,l nontporr, Ba rrocroflHcrBoM {orouerplruecHoft cr{cre-
iurr (n upoqecce ua6nroAeHl{fl Haranora) , a raH}ne nagemnr,rft [epexoA K r\re]r(Ay-
uapo4uort Soroanexrprasecfiofi cr{creMe U BV. Becsua cytrIecrBeHrro rr
rpe6onaune Dnolrol{r{qHocrr,r nreto4a (uo Barpara}r BpeN{eHr[ ua6nrc4eur.rfi) .

Mr,r cslrrailr.I, qro cJle4yer Hpuruqecru,r pacclrorperrr rt corocraBrlTL ABa
I\,reroAa: McroA ur,rcro 4lrssepelrqr{aJrr,r{Brx rrpr4Brrson, flpeAJroH{ennrrft E. Prr6-
xort [5] rI [prrNlelreunuit urt, nalt yir{e orN{erraflocb Br,rlre, [pr[ [peABapr{TeJrb-
nr,rx pa6orax HaA Hacro-rrrqrrM HaraJroroM, a raHlne r\reroA B. B. Hr.ltonosa
[6-8], ilprm.reHrrBtrrlriica upu [ocrpoeHr,rr,r {orolrerplruecHr{x KaraJroroB B

I{pr,rucrtoft [9], A6acryrrancnofi [7], ErcpaHaucnofi t10] u Enrerrrap4:roncriofi
[11] o6cepnaropr{rrx (o nocne4uell cosuecruo c IAtr{III).

34ecr, r{ri AaAr,rNr Jrr{rrrl: c&n{o€ o6qee rrpeAcraBJrelrr,re o6 arrrx lreroAax, or-
cbrJra.s B a Bcer[ra no4p o6nocr.fl Nrr{ ]t rtrrdrtrp oB arrrroi,i rurep aryp e.

B nre:ro4e qu6{epenqrraJrbubrx rrpr4BflBon E. Pr,r6rur r{a}HAarr napa BBeBA
(iA n iK), pacuoJrolnelrHbrx n6ruralr nexoroporl i-fi nJrorqaAr{rr }tanreftsa
(SAi) , uaxo4arqeficfr IIa olpeAeJreHuor{ ro.floe cxJroHeHr,rrr, rrprrBrrar,rBaercfr n
[apaM 3Be3A' pacIIoJIoffieHHbIl\I B coceAHI'Ix IrJroU{aAItax Ha TolI xie flo.flce, a
TaHlr(e n [apa[,I r 6nnlrtal"trnl,Ix rlJlorqaAnax Ha coceAlrtrx Ilo.rrcax. Bce uno-
rIaAItI'I AorIoJrHr4reJIr,Ho npl4BflSr,rBarorcff It onoJrorloJlnpnoft (SA 1), [pr,rul{Mae-
llorlr aa ocuoBuyro, onopnoli nJrorqaAne,

Harxgaa npr{Basr{a o4uol,i nJrou{aAnr{ (i-ii) rt 4pyroft (j-ft) cogepxu{r ABa
HerocpeAcrBeHr{rix $orouerpn.recxr,rx cpaBHeHu.s snea4 (iA - jA), (iK - jK),
BbrrroJrH.fleNrbrx Bo Bcex {r,rJrr,Tpax. }tporue roro, B nani4oli rrJlou-(aAHe rrpor4BBo-

Atrrc-fr HerrocpeAorBerlrlafr rrpr{Brr3Ha o6erax anca4 (iA - iK) . I{a;rr4aa uapa
BBeBA rrpl,IBrlal,rBaercfl rre il[eHce uelr 2 pasa.

3nea4r,r 1A u lK n SA 1 .flBJrrrrorcr{ r,rcxoArrr,rN{rr AJrfl orrpeAenenug ncefi
clrcrei\rbr sBeBAHbrx BeJrr{qnH. B noqlr c xoporrefi, ycrofiur,rnoft npospaqHocrbro
rlpoBoArrrc,rr crleqr.raJrbl{rrre na6nro4eunn lll, rrogBoJrflroJltrr{e oflpeAeJlflTr, BHe-
aruoc$eprrr,re 3r'raqeulrr paallocrrr 6.necna 1A u 1K c paAr{oarrrr{BHbrM JrroMr{Eo-

$opou - cBeroBrrrN{ crar{Aaprorr anexrpo{orolrerpa. fln$SepeuqrraJrbgafl
gncTulrKllrrrr AJIfl sBeBA aourr f75o BBoAI{TcrI c [olrorrdr,ro aTr.rx BrreaTuoc{ep-
ur,rx paauocteli. Paanocrr,r 6necna gnn [ocJreAyroqrrx Bor{ (+60', +45'
u r. A.) I{crpaBJltrrorctl rro upeABaplrreJrbrro orpeAeJre]rubrlvr nuearuoc$epnrrnr
Be.Ilrrqr{Har{ (paanocurr 6necna c rlouuno{opom) 6nr,rmafiuux anes4 ua Sonee
ceaepnor,l sonDr. OxoutrareJrr,Hbre Snalteulrrr nnearuoc{epnlilx aBeBAHbIx BeJrrr-
vuu (uo oruorrrenl{rc n nrouuuo{opy) nonyvarorcrr rpr( [prr]refleurrr{ Toro r,rJrr{

I{I-Ioro n[eToAa BripaBI{r{Barlrag. Sareiu ocraeTcrr ycTaEoBIlTL I{yJrL-rIyHHT r[r{a-
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,[br sBesArrrJx BeJIUqUH AJrfi flOilyqae]rrrrx {oTo}reTprIqecKlrx criIcTeN,I, [prIAaBaa
BBeaAe tA coorsercrByror1r{e BrrarleHr{fl 6recna. Erum oupegeJrflIorcfl 1r BI'Ie-

a:nroc$epnnre BBe3Arrbre Beflrrrrr,rllbr Bcex [porpa]Ii\rur,rx BBeBA.

B ueroge B. E. Hultouona rra6nroAeul,Ie xamgofi llporpal[IuHofi aneegrt pe-

A)rqllpyeT0.fl 3a SI{CTIIIIKIII,Irc' IIOJILByflCL MTIIOBeHHbIi\'I ee SHarIeHlIe\'I, OIIpeAe-

rflelrr,rrr r.r3 prJAa na6,nro4enr,rii uexoropoft ctaugaprHoft 3Be3Ar,r. Heo6xoglnuoe

AJrfl Drolo Buarreuue BHearrroc()epuoii pasuocrrr BeJrrrqrrr{ crau4aprnori sneagrr

r.r rrolurno$opa lraxoAr{Tc.fl rrB coorBercrReHrro pacrloJro}fieHHbrx ua6nrogennr"r

ilpolparr\rHr,rx BBeBA, 6ea rpone4elrr{fl ltaxl{x-nu6o cueql{aJrr,I{blx, Aono.[HI{-
Te Jr br-rbrx ua6lrcgeruui,

,{rx nocronrrrroro norrrpoJrl aa $ororrorplruecxofi cncteuoit Il liporpaNli\fy
ua6rrcqenuli nnnro.{amrcfl norrrpoJrbr.rbre BBeBAII paar[tlr{brx cflenrpaJrbrl];rx
TIIIIOB, I,IMeIOTqI'Ie XOporuO OIpeAeJIeHIILIe Berrlrullllrl B CItCTel{e UBV, Emt
BBeaAr,r o6ecuequralor yBeperrr{yro peAyfiqllrc H yHaBanuofi {ororlerprruecnofi
cl,rcreMe, O6rrsuo orlpeAeJr.rrlorc.rl BBeBArrr,Ie BeJIrrqlrHLr n ognoft us clrcterr (7)
lr ABa [rreroBr,re Dr{Br{BaJIer-Ira (B - V) t (U - B).

Cpauur,rran d priori o6a uetoga, N{oiriHo cpaBy }r{e yrBep*(Aarr,, arro uepruft
,rBJrflercJr ropaaAo 6onee tpy4oelrnr{M. B nem B cpeArrerl I{a Ha}r{AyIo BBeBA)r

nplrxoAllTcrr no rpu-serr,rpe olrpe4eJlelll{rr paBHocrlr 6necxa, Ha}I(Aafl rIB no-
Topbrx cocror.{T na na6lro4euuft 4nyx aBeBA, BbllroJrllfle}rr,rx rro cxeNIaNI:

1) 4nn rraprir BBeBA oAlroro crler(TpaJrblloro I(JIacca, Harlpr{x{ep iA - jA:
1A; iA; jA; jA; iA; tA - 6 rra6nrogennir;
2) gr.n rraprr BBeBA paBlrdrrubrx ctrefirpaJrbrrbrx r(JlaccoB, r{aflpr{Nrep iA-iI(:
1A; lK; iA; jK; jK; iA; lK; 1A - B ria6nrogennfi. Snea4m lA u tK ua6nro-

Aarorcrr Arrr yarera ancrr,rgnr{r{r,r. }tpoue roro, ueo6xoArrilrbr crIequaJlbllbre, rre-

puoAu-recnlr rroBTopreMlre, rtepeoflpeAeJrelrlrf (gna paaa r rog) nnear:ntoc{ep-
Hbrx paarrocrel-l neilnsrrrr BBeBA LL u 7K.

Bo H:ropou Mero4e AJrfi Aocrrrlxeulur rpe6yemoft roqnocrr[ AocraroqHo JIrIlIb
rrerbrpex na6nro4erlnft xaxr4oft rrporpaMMHoft aneag,r,r. Ho sgecr neo6xogulro
Becrr{ AorroJlHrrreJrErrbre ua6nro4eulr;l craHAaprnoft anesgr,r Ar.tr yrlera r[rHoBerl-
noli ancrunnquu (nopxAna qerbrpex-fl-srrrt ua6llo4enrft sa uo.rs),

flpn npnmeHerrr{fi Ha]r{Aoro cuoco6a ueo6xo4r.mto [poBoAr{Tr, Taxifie Ha'
6;rro4enr,rx KolrrpoJrbr{r,rx BBeBA - AJIfl o6ecne.reu[n pe4ynqrft x cr{crel,Ie

U BV u Horrrporrfl {oroiuerpnuecxoft cr{creNlr,r.

Tpe6onaulra n cta6unsuocrr{ qBeroBoft cncteur,r ropaaAo Bbrrrre B rrepBoN{

cuoco6e. rl:ro lne Hacaercfl orracgocrrr Bnecelrr{-rl cr{crerrarr.rqecxzx olulr6on u,
IJIaBI{Oe, TOTIUOCTII OHOHSaT0JII,I{OIO peByJIbTaTa, TO OItreHI{Tb 3TO Sapaflee qpeS-

sbrsaiir-ro BarpyAr{rrrerr,uo. trl[cxoArr rLB aroro, r{br rlocqr{Tanu ueo6xog}IMbINI Ao
Harrara pa6orr,r IraA naraJroroM rrpoBecrr4 p.sA ua6rropeuur,l, pacuononteuHlrx
Taxr,rlr o6pasou, .rro6r,r olrr{ 1\{orJrr4 6rrrr o6pa6orarrbr o6olruu cuoco6alru. 3ro
rro3BoJrr{T Aarrr cpaB}rr{TeJrr,Hylo oqe}rny o6or,rx [,reroAoB, noTopafl 6y4er co-
Bepilreur{o o6r,ertrr,rsna, Tart l{an ucxo4urrr:r Mareprlall na6nro4eruri,r 6y4er og-
Irr.rrr r{ Ter\r }fie. flouyruo [peAcra]rJrfJrocb qeJrecoo6pasnrrrvr yroqHI,ITb llexo-
Topr,re Borrpocbl, BosHrrHaroilIr{e nprl rrocTpoeHr/rr{ {yrr4alleutaJrbHbrx $orouet-
pr.rarecr(rrx rtaraJroroB. Croga otr-rocrrrcfr Borrpocr,t o cra6nnErrocrllr DrtcrrlHHl1lrlr

B rrecre na6nroleunfl, loBl{o}r{rrocrb Aorryuleurrrr rocrorrucrBa rpaArrer{Ta Ba-

Br,lCUr[OCTr4 eItCTI,rHnI{r{r4 OT IIBeTa sBeSAbr r{ T. A,

2,71



flplr cpanueHrrr{ MeroAoB Mbr orpaHr.rqurucb rrpoBeAeureu ua6rro4eurzii n

Anyx Sunr,rpax - B cr.rcreMe, 6rnsfioft tt BV, TaH HaH B aro Bpervrfl R Harrrelr
paclop.fl?fieHlru 6r,11 20-cautuuetponnrft rrer{r,rcnoBbrft renecnou (rr,rua ABT-7),
otITI,lRa I(OTOpOTO SHarII{TeJILHO rlorJron{ara ynrtpat}rroJleToByro qacTt, crren-
tpa. flo oltoHsaHuu r\reroAr{qecnoro r{ccJreAoBaH}rfl, cocraBJrrrrorqero flepByro
uacrr, pa6orbl rlo rocrpoeflIrrc RaraJlora, Me]r}IcH 6r,rn yganeu u reJlecfiorl IIe-
peAeJIalI B qucro BepltaJlbrryrc crrcrei\fy tlrua ltaccerpeHa, uococ{epnqecxr{rr
rJIaBIrbn\[ Bepr(aJrol\{. 3:ro o6ecrieqrdBaJlo BrJrroJIHeHr.re ocnourroii nporpa]\r}rbr B

cmc;reue UBV.

$ 1. flporpauua xa6rrogerruri, arraparypa

,[,rx cpanneHrrfl paccMorperrur,Ix Br,rure Meropou 6r,rrlr BBflTr,I 7 san6o.uee
ceBeprrbrx rurorqagor l(arreftua (SA t - SA 7), cogepxtarqux 14 oroprrrrx
Sotorrrerpuuecnrrx BBeBA. ltpolre roro, AJr.E rrpr4BflBr(r,r H cr{creMe BI/ u rtonrpora
aa {orouerpruecxoft cucteuofi upu6opa 6rrno na-sro t7 aneag crrerirparbrror'o
HJIacca ot B0 Ao M2 rra crrr{cr(a ,{xroucoua t12]. B fiaqecrBe craHAaprHr,rx
BBeBI [p]r npr,rr\,terreHulr MeroAa B. B. Hr,rnorroBa r{crroJrr,BoBaJrr,rcb 69A (BD +
-l 15"177) tr 69K (BD + 18'1Bg).

'Itan yxte orMeqafiocb, gnx ua6nrcgeuraft rrprrMeuflJrcfl r\{eur{cl{oBr,rr"r reJre-
cltorl Tutra A3T-7, ceprafino Br,rflycnaer{rrrli raureft [poMr,rrnJreur{ocrbro. Ero
cBerocrrJra B HaccerperroBcr{oM Sonyce paBHa 7 :10, a cBeroBofi Arra}.rerp
200 un.

@oroanentp[qeclt[e ua6nro4eulrrr BeJrrrcb na ceprriiuo]r ]ne aJreHrpo{oro-
r,rerpe rrna A(DM-3, nxopnuler,r B KoMrrJrer{r reJrecxona A3T-7 rr ilpe[HaBHa-
qeulroM Ail.fl uayqeHr{fl r\{epqaur{.rr BBeBA. Stor Sorouerp 6rrn flepegeJrar{ B xrac-
Tepcltr{x Hpnrucnoft o6cepnaropr,rr{ AJr.a BbrrroJrrreHlrs o6rr.rnbrx ([otonerpnue-
cxr,rx I{Blreperurft *; on cna6nteH, B rracrnocru, ta {oroMerpuqecnrrr\r craH,t1ap-
Tor,I - trorurzuoSopor\{ flocro.flHrroro geficrsux.

Cnetonpuelrur,rltoM cJIyE(r{JI oreqecrBenrrrrft cypr,uauo-rlearleBlrir {oroyrr-
Holr(rrreJlb runa (DOV-17 tl31 ,,{nx nonyuer{rrfl cr{crerrbr, Aocrarorlrro 6[r,ranor'i
I{ cl{crerre BV, r,pwen.flJrr{cr, cnero$r,rnrrpbr: }neJrrr,rfr. }I\C-17 (7 atat) (oreue-
crneuunfi) n cuttuir" BG-25 (1" un) (IIIorra), Horopr,re B coqeraHnn c {oro-
yr\,IlloH{rrreJrer{ AaBaJlrr a{{errunurre AJrr,rHbr BoJrr{, npn6llrxeuno paBllbre
5200 u 4200 A coorBercrBeuuo (otneceHrrbre r{ ,roroqHr4ny o paBuorrepurrl\,r pac-
upeAeJreHrrem euepruu).

(Dorotox ycI{Jrr{B aJlc.fl AB yxnacxaAnrrlr 6 an ancHr,rM ycuJrrrreJreN,r $ ororrerp a
A(DM-3, B ltoropoM 6rrrn uponaBeAegbr HenoropDre HeBuasurelbHbre r{Blrerre-
rrlrn. Buecro nraruoft peryJlr{poBnra qyBoTBureJrr,Hocr]t BBeAe]ra Al{cnperHarr;
r{Bl,rerreHa cxe}ra KoMrleucarlrtrl TeMHoBofo ror{a n 4o6anlero ycrpoficrBo AJrfl
I'paAyr4poBltl,r ycr.rJlrrTeJr.fl; IrrlTaHrre HaItaJra ycl,rJlr,rTeJlfr nepeBeAelro Ha ariHy-
rryJrflTophr; perr{crparlrr.n ycrrJreHuolo {ororona ocytrlecrBJrfiercf c rror{oulbro
nuruyrrtrero aJIeHTporrHoro rlorerrqr{or{erpa u,rra Broln Recorcler, arrairorr'rrrHoro
orerrecrBeHrroruy SfIfI-09.

flporpaurua ua6nrogenrafi 6una [ocrpoeua raxlrrlr o6pasorr, .rro6r,r o6ecue-
qrrrE r4x o6pa6orrty o6ouulr paccMarpr,rBaeMbulrrr MeroAarrr{. llro gror.o

* Orrtlcarrrc uepeAcJrarrEoro up116opa 6yqcr ouy6.rrrRoBarro orAcJrr,lro.

oro



rra6JrroAeurrr BeJrr{cb no [apaM, corJraoHo ]reroAy Itr. Pr,r6xu, rrpuqerl rtairiAarr

fiapa, ftalt yffie ynaBblBaJrocb BbIrIIe, ilplrBnBbrBaJlacb n olopnrrlt aeea4au 1A
u tK. Bueannoc{epHrre pasuocru 6recna c nrcuunodropoM orrpeAeJlflrlr{crr AJrrr

3Tr.1X OrtOpHbrX BBeBA C rror\,rorqblo CfleqrraJ]bHr,rx na6;rro4euufr., ltx o6ecue.{eHufi
rreBaBr{craMoit pegyxqun aa aruoc{epHylo sncrlrnfiI{I{m Ha}nAoro rra6,rrc4eunn,
corJracuo MeroAy B. B. HlrxorroBa, BCe our{ rrprrBflBhrBaJrrrcrr n rrourauo{opy.
Ha6rro4euue xamgoft BBeBAbr BeJrocb B cireAyroqelr rroprrAne qepeAoBaHua

{u;nr,rpon: menrufi - cnuuft - cuntafi - xterrrrft.
Cpegu ua6.nrogenuft uap snesg 6rr;ur Br(parrJrenr,r na6nrollennrr craHAapr-

urrx (69.{ u 69K) , a rar(Ere r(orrrpoJrbrrbrx BBeBA. Momentr,r noBropHbrx ua6rro-
4eunft [ocJleA]rux uop,6uparlrcb ran, sto6br o6ecneqrtr, olpeAeJlerrre Brre-

aruoc{epnr,rx paBHocreft 6reclta craHAaprubrx BBeBA c nrouuuo{opotr rro nru-

rogy B. B. Hunouosa; o,(Hr{ BBeBAr,r aouri f 75'ue o6ecnesuBaror Boar{o;lirrocrrl
a{{enurnuoro [prrMeHeutrr eroro xreroAa. Itoutponrnbre BBeBAbr cJry?riar,

rtalt yute orMeqaJlocb BrJme, rr AJr.E peAynrlrdu r.ra6rrogeuufi rr cncre,ue BV.
Bce na6rrogenra.s 6rrnn Bbrnoirr.rerrbr B Teqerrrrc [epr{oAa c 19 ccrrrn6pfl rro,

24 gexa1pn 1958 r.

$ 2. O6pa6orna rra6;rrogerrui,i, corrocran.,rerrr're llBl,x uc'rojlorr

IIpu o6pa6orfie rro l{eroAy E. Prr6xlr u uafigennne BHarreHurr pa:]r{ocrlr'
IJeJIIIqITH IIap 3Be3/{ RBOAIIJIT,TCb lrolrpaUItl{ 3a ttfrrOBerrHyIO AfiCTrrHrif(ilro. tlrr-
TeprIoJIrIpoBaHHbre uo na6nro4errr,rfll.r oflopr{r,rx BBcBA 1A r,r {K, rtoropl,]e ucer-
4a ua6lrcgaJlr{cb Ao rr rocJre xarirqoit [apbr, upurrel.r AJrrr r]BeirA Tlrrra A 0rrcrlurr{-
qun 6paracb rro BBeBAe 1A, a grrr anea4 K - rro tl(.

I-Ieo6xogurrbre AJr.tr orrpeAoJrer{r{f artcrrrrrnqu[ Brrearr{oc{epuue paaHocrlr
6;recrta BBeBA c nmrulruo{oporr AJrrr tA u {K 5ruur noryuerrbr rro ua6rrogenrrnu
ll-l2.XI t95B r., BbrrroJrlrerrur,rlr rro LreroAy, ynaaaHHor\{y r [2, 5].

flra o'rux paanocreft 6r,ulr non..rrrcHrrr cJreAyrou{ne B}raqerrrrrr:

H{errbrft @uJi6Tp

tA.4-C3n,292 t 0m,009

1K+0??x,10gt0m,0og

cuurft $trrrr:p

--om,6g2 t o'n,o1o

+(n31,2 t om,o1o

Bny:rpeuax rosuocrb ognorl palrrocrrr 6.necna flapbr BBeBA, uoJryqaturr\alorr
Italt orltJlorreEr4e or cpeAtlel'o SHarreHl,Irr r{B cr{l{t{erpurrHbrx ua6nroTlenuii

]J JIII
(jA, iA; iA, jA)

(jK, iK; iK, jK),

oI{aaaJlacr AJrfl }neJrroro {urnrpa + 0'',011 11 AJr.rr cr,rrrero -l- ()'",()'12. Cpec-
Hrl-fl 1It0 r{BaAparrlyrrafl oruI,r6na oAlroro olllcAcJreHr{rr Br{earlroc$epnoir paa-
I-Iocrll 6necrta uapbr cocranrrna -l- 0'",010 n -1- 0"',013 AJr.s lieJrroro 11 clruelo
Su;rr,rpon coorBcrcrBeHHo.

?Iuea paauoctn 6necna rlap BneBA, HaxoAI4ilI r,rx BrleaArrr,ro ReJlrrrqrrHlr, ilprl-
rreIIflfl MeroA Har{r{errbru[x nBal(paror, Tannu o6paaoru n 6r,urlr rroJr]rrerrrJ
onoHalareJlbHbre BeJrlrqrrHbr AJrrr 14 aeea4 s SA { - SA 7. Peay.rr,rarLr rlillrBe-

AeHbr B uepnoii rroJroBl{He ta6r" 1, n Horopofi AaHr,r [ocJreAoBareJrbHo: rraule'

o6oBrra.reur{e BBeBAr,r, ee Horrep rro l(araJrory HD, or(pyr.Jreurrr,re Ao 0'i,[)J,

02?
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BHearlroc$epur{e Br.raqeufifl 6recna B ]r(eJrrol[ {lrnrtpe (orueceunr,re r( JIIoI\{rrHo-

4opy), qoeronoft DnBr,rBaJreHT Co : ffi" - ntilqt a ral()r(e}I qr{cJlo ua6nrcgewrfin.
Bo nropoft rroJloBr{r'Ie ta6n. I [a]IbI IleByJIETarr,r o6pa6otrn no ]teroAy

B. E. HlrmolroBa, It paccnlorpelrllm fioropl;Ix i\{bl lt rrepexoAl,Il'I.

flpn6nuxeurrbre Buaseurr.fl Buearr{oc$epnrrx paanocr:eft 6necrta craHAapr-

r-rbrx BBeBA r,r nrouuno{opa (ueo6xoArrr\rbre AJIrr [pr,INreHeI{urI pacc]vlarpl{BaeMoro

lreroAa t7, 9l) 6rulr nolyueHbl lleroAou Byre rra reltylrllrx ua6rro4eulrfi arux
3Be3I{.

Br,rme yHaBDIBaJlocb, qro B HaqecrBe craHAaprrILIx BBeBI 6r,rnr,r upnuntr,r
69r\ u 69K. Ha6,nroAeHrr.rr, Br,rrroJrFrerrr{bre B TcqeHrre BoctlM noueli, AaJrr,r cJIe-

A)'roqlre [peABapr{TeJlbHtrre 3HaqeHlr.fl 6,recxa rI qBera arllx BBeB/{:

69A *'rr':-0"',206.
69K *'rn:+0*,616,

C'o: - Ln',264;

C'o: -0"',223,
3tu upe4rapl{TeJlbHbre BHarrenufl 5r,rnr.r ytouner{br r{a ocrroBaul{I{ na6nro-

4enrft KoHTpoJrLHr,rx BBeBA. B peayrr,r:are 6r,rnu [ofiyqeubr cJle4yrorqr{e rro-

lpaBKr{ rt llptrBelleHrrbll\[ BbIrIre BrraqeHr{rr1\I:

69A 6n1,p: + 0"',006+0"',003, 0C0: -0",003+0",002;69K 6tn,rr:-0,',005+0n',005, 0Co: +0,',003--l-0,,,004.

Orcro4a B[Ar{rr, qro trpeABapr{TeJrbr{bre Buaser.rr4fl onaaaJrr{cb Becr,Nra roq-
HbrxIIr I{ r{oryr 6r,rrr, upuurrbr KaI{ oKoHqareJlr,H]tre,

30-3/.X l95Ba.

4r,
0,t w

4-5 il lti| e.

0,2

0,/

.0,2

,0,/

(Dur. 1. f(praurre xoAa trpoBpasrocrrr, rroJryrreurr,re tro crarrAaprrrLrM 3BeBAaNr 69,{ (tourn)
u 69K (npectraHu)

a -.Jilfi HoqLI 30-31.X 1958 r.; a - I\Jttr uo.r[ 4-5.XI 1958 r.; 6 \ a * ItpIIBLre flpo3paqEoc'rll, I]o'
cTpoeHHhre Iro Bcerl SBeB[ai\[ IJIrI Tex me Ho.reit

Hanu.rfle AByx cragAaprurrx BBeBA Tr.rrroB A n K rroaBoJlrrJro crpor{rb AJIfl

xam4oft Hosu ua6ilro,qenuft ABe nprlBbre xoAa ancrrrunqllu, r{crIoJIbBoBaHHbre

AJIfl peAyltqraft ssea4 A u K coorBercrBenno (npraor,re a 14 I na {nr. {)' IJe-

io;)

lolz

0,/



6onsurue [oilpaBnu Ba BaB]rcr{}rocrb ar(crrrr{ftqr{rr or qBera B rrpeAeJrax Haxgoft
rpyrnbr 6nuarux rro rlBery BBeBA BBoAr,rJItrcb co cpeArrr{M Brraqeur{eNr BeJrrlqr4ubr

M . da.(C)
r- dc ,

4aroulefi sHaqeHl4e rpaAI{eHTa {aHtopa eHcrrrHnqr{rr B BaBr{crrtrocrrr or r{Bera

BBeBA. Suaseulr.fi f 6uro, olpeAeJreHr,r nan tro r\{eroAy B. B. Huxouosa [9],
TaR U HeIIOCpeACTBeHHO Ha OCHOBaT{II COtrOCTaBJIeETIfi xoAa ar(cTr,rHHqrrr,r AJr.fl
enea4 69A. u 69K. O6a cnoco6a AaJrrd oArrHaHoBEre peayJrrrarbr:

AJlfr ?IteJrTbrx BeJrrrrlrrH 1*: -oroto+0m,002,
AJIrr roxaaare:reii qneta Ic"- -0TO2g=59ry003

flpanurruocrr, cpeArrr,rx auaueu[fi, troilyrregrrr,r* not T* , i.", 6rrr, ,po-
BepeHa no oilpeAeJreHuro BeJrr{qrrubr r{ qBera aneag 1A u tK (ua6lroAaBrrrrrxc.E
loBTopHo r\{Horo pas) . Pacxo}r{Aeurrfl l\,reir{Ay orrpeAeJleHr{.81\rrr, BbrnoJrrreHHbnlrlt
rlo pasJrurlHblr\.I craHAapTrrr,rNr 3Be3Aalr, fle rrpeBblrrraloT 0'",005 (ra6n. 2) .

Ta6nnqa 2

IA
t1(

+0?307+0?l?002
-f0,095+0,002

+0?302+o?l'003
+0 ,100+0,002

rlnH{ no 69A nzr* no 69I( Co ro 09A

-rT045+oi?oo2
-l-0,206+0,005

Cn no 09Ii i"
-1ry041+01!002
+0 ,206+0,002

tlD
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Pceylr:ratr,r orlllcAeJreHr,rrr Blrearr{oc{eprroro 6;rccna BrrcBiq o ir(eJrr6rN,r Sunr,-
Tiloi\{ r'r I{BeroBr,rx anBrrBaJrer.rroB rrlllrBeAer{r,r ro nropoft qacrrr ra6.u. 1., [ocrpoe]r-
r{or"r coBepilelrrro a}raJrotr4qHo rrepnoii.

Coilocras.lrerrrrc peayJrr,raron o6pa5o.rrtu ollHrrx u rex xrc uoxoArrr,Ix Ha-
5,ltro4crttrfi, BrIIro"rIlIeHlIbIx paccrlarpIIBaeNrIiNrI{ }IeroAaNru rIllII lrclro.rLBoBaHr.rrl
aI{0TI4III{qI{1,I, ollliel(eJrer{uoir uo cra}VlapTIrbIN'I 38e3AaNI, troBBoJr-flIoT Bar(Jrroqr'ITb,
.lTo Iia;n4r,u,i NleroA rvro)ner Brrocrrrb lreriorollbrc ouru6Hr,r (arryrpeuur.fl Toqrrocrb
A{eTOAa IIOCITOJIT:ItO BbIIle' rIeII IIOJIytIaIOXtraAC.TI I{3 CIltlllIIeII}IrI llCByJI},TaTOB,
rloJryrrerrr{rrrx paBJrr,llilfl,r]rrr r{eroAaurl) . Cpe4]rarr Brryrpc]rrr.afl Toq]rocr[, He-
cltoJlblto Bbrrrre /Ulr Rrolloro lrcrol(a. Cpe4uee pacxolnAerrrre rre?ril{y pca)rJrr,Ta-
Tax{I{, tloilyyerrrrrJtrrrr opaBrrrrBaerrr,rxr[ lrcro/{arl{, cocraBrfler (J"',01 (uo a6co-
lrro:ruoi,i re;lr,rulrrro) . 3ro uoxaalrillacr, ulto corarr BBeBArroll RCJIltrrlrrILr iloirier
6r,rtr rra4etxrro o6ectrr:.rella Jlr,rrur rrllrr IJecbua rrqareJrbHo npor;eAeriulrr rr xo-
porro crrJIaHI{poBaHIJbrx ua6nroqerrgfrxl Jryarmc llcel.o - tlllrl co}rocraBJrerrrr}r
Iiara.IIol'oil, BLIIIoJTIICITITIJx coBeprxelrHo Ire3aRucrlnlo B paBrrErx o6cepnarclpnlx..

Ll:ro rtacaetc.t ueo6xo71r{rroro ql{cJra ua5rttoTlerrlrtl, ro lrarr n{areprlaJr, ocrro-
naunr,rii Ha llccltla 6onr,ulolr rlrrcJle rlollrollllblx rta6lro4enr,rfi, uona3ttracr, arro

I)eaJrbHafl Torlrlocrb L{ara,[o]rilroro BrraareHt{r{ paorer c qtrclronr ua6nro;qeurrii
orIeIIb lIeAJreIrIIo. 3ro r,tltrrocrp[pyerca {ur'. 2. Jlparirir.recxlr rrcr cutrc.ua (rrpI
orcyrcrBr,ru rpySlrx llacxoniAelrrri.i) Tlenarl 6oree .le'rnllex rroBToprrrn\ ria-
6.rrrc4cnlrii nain4oii BueBALI.

Fla6rroileulrx, o5pa6orar{rrbre rlo BToporry rreroAy, rrpr{ueAerrrr u rr cr{orcue
l), V [JrxiorlcoHa l{ Moplana, rocnoJrr,riy uartr lra6rroAaJrrrcb riouTpon6rrr,rc
BBeoAr,r, AJrfl l(orollr,rx rrlrcrorcrr Aarrl{rrre n aroi,i nocne4nerf cr{cre\re,
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,(.rr cootnercrByrotrIrrx pe4yxquft 6rrmr uonyqeHr,r c.reAyroil{I{e {opruy;rrr:

V :6*,1.49f t*,000 rn,,;

+0-,013+0,008

B -V: + 0-,958+0,',r,768 Co -0*,040 
cz;

+0*,005+0,008 + 0,007.

Ollr'. 2. Sanuclrtuoctl' TorlEocrl{ 6 HaTa[ox{Horo 3rlaqeHl{fi [oltaSareJrEjl{Bera
or qrlclra ua6rmgenrli z

IID Oncr{rp ??x,t B cIlcTeNIe y Co B clIcrerue B-Y
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0!02

i

0,0t'

0,0e

TA
TK
2L
2K
3A
3K
44"
4K
5A
5K
6A
6K
7L
7K

A2
I(0
A2
G5

AO

G5

A2
KO
AO

I(0
AO

i(0
Il9
K2

83
8t
16

Ilt
lLl

22

4,

10

8

tt
l2
i3
l6
IB

5911r

6319
222386

2589
2t610
21570
78935
64?,07

106053

1t 30219

147321.

150010
201908

t961 42

6Tz15t0T0o
6,25 ,00
5,95 ,00
6,22 ,00
6 ,57 ,00
6,27 ,00
5,96 ,ot
5 ,1t2 ,00
6,72 ,00
6,03 ,00
5,99 ,02
6,32 ,00
5,90 ,00
6,28 ,00

+0T1r+0T00
+1.,1.2 ,00
+0"13 ,00
+0,85 ,00
+o,03 , oo

+0,97 ,00
+0, t8 ,00
+1.,42 ,01

+0,02 ,00
+0,98 ,01

+0,08 ,01

+L,32 ,00

-0,07 ,00
+t , 35 ,01

B ta6n. 3 4anr,r peayJrbrarbr Ha6ilroAeflurt, upr,rue4errHbre n curcreue V rr
.B - V. Or4err,rlrre rpa{rr eroft ra6ruqbr orreBuAHbr rlr rrorrcHeHr.ui ue rpeSyror.

Berllqunrr r{ IIBera HorrrpoJrr,Hbrx BBoBA B cr{cre}re B,V v rrx corrocTaBJreHZe
c AarrlrLrMr,r ,(xroucona u Moprana [12, 1"4] AaHr,r B ra6t, 4, B rroropofi rpe-
Tufi r.r qerBeprbrfi crofl6qbr oruocfrcrr K Hamr{}r Ha6ilroAeHr.rflM, a ruecrofi r{

ceAbr[ofl - H Ha6[IoAer{r{.flM a}reprrnarrcnr,rx aBropoB.

,[,aunr,re ra6fi. 4 tronaabrBaror, qro cpeAlree pacxoir(Aerrrae no BBeBAT{or1 Be-
JII4srcEe cocraBJrrreT 0-,008, a [o r{BeTy 0",007 (aSconrornrre BHaqeHr,rfl).

$ 3. Henoropbre lre'ro[r,rqecnlre BailreqaHr'rrr

Hanrasue Ea6[roAeH[ft gnyx cra]rAaprubrx BBeBA, cr{Jrbr{o paBruqarc[\uxc.tr
IIO r{BeTy, a TaK}r(e 6onruroe qIIcJIo IroBTopHr,Ix Ha6ilroAeHr.lft uoaeoilgroT pac-

o ?F)

Ta6,uraqa 3
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Ta6ruqa 4

rz* n crtctelre V

I 280
9826
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r 53I8
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l(o72I4.
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t7:1667
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F8V
FO IV
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88V
82v
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F3V
G0v
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16v
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Ti2 III
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1r,09 

, 00
1t,25 ,01
4,26 ,00
/r,85 ,02
5,44 ,00
5,68 ,00
/tr62 ,01
5,92 ,00
ltr58

5,39 ,01
5,04 ,00
1t,20 ,01
4,93 ,00
1r,08 ,03
4,84 ,ot
4,54 ,01

j-o'l'07+0'l'00
+0,54 L

+,031 L

-0,06 I
+0,68 0

-0, 07 0

-0,22 0

+0,27 t

-0,20 0

+0,37
+0,61 2

+0,52 t
+0,46 1,

-0,02 L

+1 ,{t 0

-0,22 0

+1 ,56 0

7

11

5

J
,Ilt

8

T2

5

13
t
5

4
7

6

7

t0
t2

ttu,'61

/r,08
4,25
4,28
4,82
5 

'111'
5,70
4,63
5,90
lt,G2

5 ,39
5,04
1+,20

4, 96
1r, 09
1r, 88
lt r5o

+o?1106

*0,5u+
+0,31

-0,06
-l-0,68
--0,07

-0,22
+0,2i
-0,24
+0,38
+0,62
+0,52
+0,46

-0,01
+1 ,10

-0, 20

+1 ,56

Clrol'pcT6 lIeltoTopble iueT0l{uqecHlle BOIIIIocLI' npeACTitB.IIfIort\IIo }IIITepeC 1ll}II

rroclrpocrrt,t],r (ryrrla,ucutaJrrrrrblx Sotolte'rpr,r.IecItrIx rtaraJroIoB, Harrpr,rrrell Do-

Ilpoc 06 r{3Mer{eHrrr,l rpaArr-
er{Ta 3aB[cr,rl\,rocTr4 draxropa
SltcTlrHltrlr{rr oT rlBera 3Be3-

ALr (Beilllrrllua y) xan B Teqe-

Htrre HoqI{, Tafi r{ oT rloqrl Ii
HOqI,{, ETaH I,I3BE0THO, B

6onrnurncrne cJIyqaeB 6e-
percs ir[6o cpeAHee srraqe-
rrrre a3a ce3oH, Iu6o, B [y.r-
IneM cJlyqae, cpeAlree 3a

Eosb. SaHoHr-Iocrb SToro rre
MOlr(eT Bbr3brBaTb oco6brx
col\{Herrr{ft npr4 r{a6JrroAerrr.ru

AOCTaTOqHO 6JIraBnI4X ilO

r{BeTy 3Be3A? HO HaH 6brrb,
HOrAa HaTaJrOr OXBaTbrBaeT

SrJesAbr c ur,rponr4M Ar{arraso-
HOM qBeTOB?

Ilprr,ucpr,r r,rBlreHerrrtli y, lra6JrloAellulrx HaNII{ B TeseH[e I{oaIII, JtplIBeAeHr,I

rra {r{r. 3. TlsrreneHr{e irie clleArurx BHaqeHIII"I I ea rrour, B TeqeHlle Bcelo Ha-

5.rrro4are.rrluolo ceaorra urrAHo r,IB +rrr, 1r. Pacclro:rperrrre erl,Ix llI'IcyIrI{oB rtoHa-

36IB&eT, rITO IIpeAtlOJIOi(eIIlIo O UOOTO'IHCTtse Y NIOII{CT B IIeItOTO]lbIX CJIyqaflX

rrptrBecrr,r r{ oylx,ecTuerrHrJM OIIIr16HaNt. AeiiCrBLrreJIbrlo, rlalirl Ira6JlloAelrrrfl Aa-

roT AJrrr cpeAH(rlo Brraqellll.fi AllCIIepCIIII Y 3a lloqb 3]IaqeHI{e -"1- 0'',003, a ea

238

@lrr. 3. ?IcMeuerlre t[artopa T aa noqlr 30-31. X
1958 r. rr 4-5. XI 1958 r'

J0-3/-X lq[Be.



ceaorr i- 0'' ,007. I tplr nan6o;nee

r\ nera crarrgaptrroii r,r rra6nro;laerroi,i

;qyuriroii lraccc, paunoii F(z) : 2)

| ()'',007, /(acr coorBercrByroqyro
urrrre (nlrr snearirroc{epnorr qner.e)

ueSnaronpui{THr,rx ycJroBr.r.sx (pasuocrl
BBeBAr,r - 7."',0, rra6rro4culre l,rx lJa nou-
IIOnpaBIia 3a IIeTOqIIOCTL B "\), IlaBIIalr{

rrolllcruIrocrrr Bo rrrearr,roc(bellrroi.'r Bc"rrrr-

LJnrn : LC 
"_rr, 

: 0"r 1014,

Mr,r nu4lru, cJreAoBareJrbllo, qro rlplr [ocrpoeul{r{ KaraJloror aueag, o6ra-
Aarorqr{x 6onturoft Aractepcr,reft qBeroB, Becbr{a cyuecrBerrHo Becrr{ yqer anc-
TI'IHI{IIII c ]\IIHOB0HHbI]ILI 3]Iaqel{r{flMr4 Y. ,{,rr etorO }rieJlaTeJrbHo I{crIoJrLBo-

0,n03
v

0,0t

0t

0,

0,

/9-20 1 U-5 /2-/3 Z0-Zt
ceamnlpt soslpt

OlIr. 4..tr4aMer.rerrue (fanropa T ea recb rrepr{oA rra6uroAerurft, Cserflue
Terlrrrble 

- AJrtr aaea4nori BeJrrrqlrrlBr

r/-/5 2l-28
okmilpo

4-5

dekalpo

RpyErnrr - AJrA r{Bera,

Barr, ABe cr{JrbHo pa3fluqarcqrrecrr IIo qr]ery craHAaprHDre 3Be3ArJ. cssgaHHarr
c errrN{ Heltoropa.fl rlorepfl Bperrer{[ oxynl,rrcfl [oJryqeHueM BHaqr,rreilr,Ho 6onee
TOTIHLIX peByJIr,TaTOB.

B r.rertoroprrx crryqaflx qerecoo6pag,o Becrrr o6pa6orxy na6nro4eunr,1 s
loyx npu6Jrr{}neur{rrx. B nepnort npr,r6nr.rxterulr,r xoA aKcrrrr{Kr{r,rr{ 3a Horrb
onpeAeJrrrerc.fl Jrrr[b rro craHAaprHr,rl\[ 3Be3Aalr. Bo BTOpON{ Upn6numeuulr,
ItorAa yi+(e rrMerorc.rl HaAeiriuo orrpeAeJrenubre BHeartroc{epur,re Br{aqe}rr{fl AJrrr
prrAa 3Be34 (raupnuep, HoHTpOJrbHr,rx) , Hpunan xoAa ancrr{Hnr{r,rrl i\ro]rier
6r,r:rr, cyrqecrBeuuo yroqHeHa. flpumepou cJry?riar npr,rBEre 6 y. e va {ur. t,
IioTopble rlocTpoeHr,I Ha ocHoBalll.ur na6nrogeur,rfi ncex rraAeir{Ho orrpeAeJregHrrrx
Ber[arr,rH 3Be3A; OHrr rrpr,rBeAeHbr n crar{Aaprrlofi 69A co cpeAHr4r\{ auaueuuer,rl'.
Ilnaeubrii xo4 no4o6nbrx ItpI,IBbrx ynaarrraer r,r Ha orcyrcrBr{e BanrerrJoro a3l,r-
IryraJILEoro atf{erra B ancrr{rrnrltrr{.

cne4yer orMerrrrb cyrqecrBe,Hoe yroqHegr4e xoAa ancrrdHnr{r,rr,r npr,r Bro-
pou upndrluxerr.rrr.

floc:rpoeulre yrorrHeHnbrx riprrBbrx Dr{crr4unrlr.rrr 1\{o}r{er cJry}nr{Tb u ililtr
IIocJIeAyIoqeIo BbI.flBJIeIi.Mtt ttt I4CnpaBJIeHI4fl Omu6OsHO OnpeAeJrer{r.rbrx Br1e-
aruoc$epurrx Be[I4quH r4 rIBeroB BBoBA. flpra cucrelrarrrsecnoM orrrJroHoHr4rr
Bl{aqerrr4fl aHCTrr}IKqrrI{ pnn rtaxofi-nra6o areaqbr or rlJrauHbrx RprrBr,rx t\Io}I{Ho
npeArroJro)firrTb, qTo ona o6yc.noBJrerra ouu6Kofi n 6m, Aaroqeft

tr4rren pa4 Taxr,rx alra.rerrr,rit

^ dal
^d-_"* - F (z)'

$o, nroxtuo olpeAeJrr,rrb v.B E\rx w gnz.
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SaHlro'terure
&4,

conocraslerrtre [Byx pacc]roTperII{BIx }IeTOAoB IIOCTpOeHHfl {oToMeTp[se-

c*i,rx rtara.rror.oB, ocrloBallHoe rra o6pa6orre oAIIoro rr roro ifie I{cxoAHoro }I3''

TepltaJra rra6:ro4eullii, upunoAuT fi saltflIoqeHl4lo, IITO ItaH MeTOI E' PH6nu'

,u* r, rreToA B. B. HnHouosa AaIOT pesyJIbTarLI OAI{OIO [OpflAI(a TOr{HocT['

oguarto IlocJreAHrlr'r MeToA srraqr,rTeJlr,HO 6Onee oItoHoI\teH IIO saTpaTar{ BpeNIeI{II

na6.urogenr.rfl rr rrosBOJIfeT B TO ir(e BpeME HaAeIKEO I(OETpoJII{poBaTr, fiocToflH-

crno {oror,rerpflqecfiofi oucre]tbr. Iloerouy AJIfi AaJlr,Heftmeft pa6ou,I HaA Kara-

JIOIOII MLI peilI'{Jlllt OCTaHOBI'ITbC'I Ha aTONI MeTOAe'

B saxrioseHr{e flpr{HoclrNr Hamy 6rarogapnocTb JIa6OpaHTaM }tpbIMCfiOI:{

acrpo{uan.recxoft o6cepnatopur AH CCCP A' U' Epyrrc u JI' H' IIIearoIt aa

rroMoqb n ua6nmgeuLtrrx vt ltx o6pa6o:rHe'

\laii i961 r.
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;\rtAi[ DIIlliI HAYH CCCP

TI 3 B E C'I'I,1 FI IT P IJ M C }t O 11 A C'IP O @trI 3 Mq E C IT O ]U O B CE P B AT O PII II
Ton XXVII, 1962 r.

TTOJII4ITECTBEHHbIfi AHAJ]II3 ATMOCOEP
TOPflITUX CBEPXIITTAHTOB

I. CBEPXTIIAHTbI B8-AO

:9, A. Bunrpcr,'uect,tto, If . M. Ilio'ttt,r"ooo

trIeroAou npnroii pocra rrpoBeAerr arraJlr{B rpuanuecnttx ycnonr.ui I{ xllNrl{trecfioro co-

c.r.aua arnoc([ep Roc],ilrrr cBepxrl4rarrror] nJraccou cBcrI,IMocrI'r lb - Ia B cIIer{TpaJr},rro.ilI I{1I-

I'(,pBarrc B8-A0.
,{lx eroir qeJrr,r r,rcrroJrr,3oBar{o 38 cncxrporpat{Nl Btseafi, noJlyqelrrrblx Ila {22-cantn-

rrt'rponoupeQJlenrope ltprrncnoir o6cepBarop[I'I n t95B-1960 rr' .(lrcrepct'rfi crcRrporpaMilI
.:1,,i f'l,r,,t, n o6.nacrrr I'I, prmuua,relrrr{Bre illrrpI{Itr 6r,rnu oflpeAeJlel{br AJrfi Bcex Jrr'rnul'l s

lrrrlepBarre l,l" 3750-5050 A.
Typ6y;relrrur,rc cftopocrrr llilfl rr3yrrcHrrtirx 3I]eBA SaHJIroqeIrrJ B rlpeAeJrax ot 5 4o

"t ''t'{'{1,',"*orperr Borrpoc o soaMorHuoir BaBrlcrrMocrrr rervrrreparypr,r aoa6yrx4enr,rn, rroJry-

qaonoit IIa ocrroBe npnnoi.i pocra, or rrorclrql{aJra loa6ymgeuua gJreltvrelrroB' I{crloJlL3yer{brx

l\l,r rraxont4etrirn 7'n.

flogrrepxtgerlo oTllrcaraBilrcecfl pallce 3IraqI{TeJILHOC pa3Jluqile }Ie}It[y BerIrqI'IHalt]'l

s.rrcnrporrtroro AaBJrerrr{E n arruoc{epax BBeBA, orlpeAeJIEe}ILrluLr rro BoJ{opoAHbrM JII'IHITEII

II .;IIIUIIEI\I METAJIJIOB'
. Cpanner.rue orgoc[TeJr!,rroro xrrMr4qecxoro cocraBa atlroc{ep flsyqeuHbrx cBepxrlrrilu-

Tor] co ((cragAaprrrlrM)) xr{Ml{qecHr{M cocraBoM BBeBA Lr Connqa He Br,rEBIrJIo lrrrxaRlrx arlo-

Iriu1,rfi, Br,rxoAfirqrrx Ba rrpeAeJrrr o6rr.rnBrx oruu6on olpeAeJIeHI{f xI4MI,IqecKoro cocTaua

BleBArlr,rx atuoc$eP'

A QUANTITATIVE ANAI,YSIS OF THE ATMOSPHERES OF HOT SUPERGIANTS'
r. Bg - A0 suPERGIANTS by E. A. Ilitriclzenko and. L M. I(opylou.- The physical

colclil,iols a1d chemical composition of atmospheres of 8 BB - A0 supergiant (lurnino-

siLy classes Ib - Ia) have been analyzed by the curve of growbh meLhocl' Altogether

38 spectrograms of stars were used. These rvere obtained with the L22 cm reflecl,or of the

Climean Observatory during 1958-1960, the clispersion being 23.1+ A/mrn af I'I1'

The equivalent rvidths are lound for all the lines in the spectral region l,X, 3750-
5050 A. The turbulent velocities of the sludied stars are rviLhin the limit,s 5 to 25 krn/sec.

The possibility is considered oI a relationship beiween the excit,ation temperature,

rl.rivecl from thc clrve of grovvLh, and tlre excitation potential of eletnents, uscd ior

rlt.tclm.iuing 7s.
The preyiously noted considerable difference beLrveen l,he eleobron pressure in sLel-

lal atmosphcres fould from the hydrogen lines and meLallic lines is confirmed.

A.comparison oI l-he relative chernical cornposilion of the siudied supergiants rviLh

tlrc <stanrlairl) chemicalcomposiLionof stals and l,he sun did l1ob reveal any anomalies,

r,lrich were not within the usual errors of deterrnination oI the chemicaI composiLiorr ol
st t'llar atrnosPheres.

15 tlau. ltpttucrtoit o6cepnaT'., r. xxvll
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Bnegenue

Xopouro I'IBIlecrHo, uro arl'roc$eprr cBepxrflrarrroB par{rrlrx clerirpairbrrl,rx
r(JIaccoB Hecralll{oHapur,t. Ha6rroAeHl,Ifl rIoItaBbIBalor, qro BCe Ao1,raroqrro xo-
po[ro ]IccJIeAoBaHHI;re cBepxrrrraHTr,r nJraccoR cBerrrllocrl Ia - Ih o5rrapy-
iI{I{BaIoT rlepe}lelrl{ocrs 6necxa, JryqeBEIx cxopoctefi. I{HTel{crrBr{ocrer:r lr ull4a
rtorlTypoB c[enrpaJrbr$rx rnsuft u Apyr'[x xapar(repucrnn. flo4po6uoe rray-
aregrae eroro Bonpoca u o6mr,rpuan 6n6nnorpa6ua Aarorcfl n [1] (cu. rar(ir{e,
Hanllur{ep,12-41). Momrro rloJrararb, aITo Hecraqr.rouaprrocrb arlrocsep cBepx-
fI'IraHTOB, flBJT.[IIOU{IIXCr{ rIO BCerr IIprrSrraltarr troJIoAr{1\{r{ 3BesAatrrr, cBflSarra
c ux 6rrcrpori ar:onroqlrer,i.

tr4snecrno Hporle roro, qro B crlenTpax roprrqnx cBepxr.r.rralrroB JrIIHrrrl pa3-
ilI[sHLIx aTo[IoB I,I ],IoHoB IIoRaBLIBaIoT g[S{epeuq],raJrr,Hr,rc CflCretraTr,rqecrir,rc
CN{eIIIeHIIrl, AoCTI,IIaIoqIle HeCI{OJIT,HI{X ItlIJIoNIeTpoB B CeHyr{Ay. Becr,rra lrlre-
pecHr,r pe3yrlbrarbr pa6orr,r f. A. IIIafiua u fL @. IIIafin [5], rtacarorru.recfl
u3yqeflufl srofo Borrpoca AJr.s 67 Oph, p ori ua cyg.Harr.r.rlre ralirlx xD{sc-
peHIII'IaJIbrIbrx cn{eqe}Ir{ii noir+ro ltHTeprrpertrpoBarb narr cB}tAereJrlgruo cr,lc-
Telrarl'lqecl(I4x ABr{}Helrr4fi u ctpaul{IIHallr{rl B pacnpcAeJrerrtrr,r aroxroB 1r t{orroB
B rrporrlxelrHbrx arrroc{epax cBepxrurar{Tor.

,flaree, ecJltr upllHflTb Bo BrrlrlraHl{e lrcoJreAoBaur,Ifr 71Hr,r;rienlrli u atlroctpe-
paX CBepXIUIaHTOB, BLIIIOJII{eHIILIe K HaCTOflq,eMy BpeN{eIII,I }Ia OCI.IOBaIIIIII aIIa-
JrlIBa npr,rBbrx pocra u noHTypoB cleHTpaJrr,Hrrx nr,rnr,rfi, To ilroiritro c )rBepcrr-
HocTLIo IoBopI,rTb o Ha.rltqlrlr 4nr,rnteur.rft raBoBLIx [oToItoB paaHor.o ltacrura6a
r atuoc{epax cBepxrllral{ToB, [pl,Isel'r o6r,r-{r{o arr.r ABrr}ne}rnfl lrrrrel][l]cr1,r-
pylorcf xan <ryp6yJrerrrlrr,re)). Paanu.rfie ryp6yrenrnbrx cHopocreri, oupe4c-
Jlflellbrx rlo Jrl,lHl{fri\,r paSiluqHbrx aro}IoB r,I tlorroB Ha oc}roBarrr,ru HpItnoI:r llocra,
a ran?ile cy[trecrBeHHoe orJrl4qtre cpeAHr{x ryp6yrer{rnbrx cr(opocreir, onpe-
AeJlrrerrbrx no npruoft pocra, or cnopoc,rer,i, onpe4ennerriix lro Br,lAy lioHr)rpou
crIeRTpaJrbHr,rx lnur,rfi - o6cro.fireJIbcrBo, rreoArrortparlro orr\tc{&Bmeecfl lla-
llee,- oAHa lI3 uurepecueliurr,rx oco6orrr.rocteft rporrrlrreHrrr,rx atrrocdrell cBepx-
TI,IIA}ITOB.

Orpe4eneur,re orl{ocnreJrbr{oro xuru,rqecxoro cocraBa atlroctfep r-opfla1,rx
cBepxrr4rar{ToB Tan}ne rrpeAcraBJrr{er co6oft Becb\{a Bax(rryrc BaAaqy.

Couoc:rasnel{I4e orHocr.ITeJrr'Irolo olutrutg xuMl,IsecHux eJreN[eHToB B arNlo;
c$epax cBepxrurarrros c o6[ilr.reN,r AJrfi Apyr[x BBeBA Aaer Boar,ro]riHocrb cAe-
Jrarb Irexoropbre Bal{Jrroqeurrfl o cocraBe uepwruuoii rreixaneaAr{ori cpe4rr, r.ra

Horopoli c{opunponaJrlrcl CBepxrrrrarrrbr, a rartme rloryrruITb rrarepl,raJr AJrfl
uSyrleHr'rf Borrpoca o [epe]\rexrr{Ba}rrrr{ BelrtrecrBa B 3BesAaX B flpoqecce 3Bo-
Jrloqur[ rr o crparr,r{uxaqlru aror\,roB B BBeBAHrix amroc$epax.

Hecnonrno o6ctontenr,crn BacJryinr,rBaror, rlo Hal[e[[y xlrleHr4ro, ]rrour.rH&-
HIln B cB-flBI{ c onpeAeJlel{llcrr xr,rNrnqecr(oro cocrara arrroc{ep ropflarr{x cBepx-
II{IAHTOB.

t. Ao crax rlop paBrllqur,rlll4 aBToparlrl uayqeu xr,rMr,r.recnni,i cocraB n r[n-
BuqecKr,re ycJroBr.r.rr n aruoc{epax flpuMepuo 10 cBepxrur.arrros Og - F8,
rrplrqeM He rlpr{xoAl{Tc.fi roBop}ITb o Aocrarosr.roft oAuopoAr{ocrr,r iloilyqeHrrbrx
pesyJrbraroB, Tar{ HaH o6rrqno rrcrroJrr,syrcTcfl clleHTporpaMMbr c paanofi Auc-
nepcraeft I,r pa3rllqrrre rltrlbr HpIrBbIx pocra. Oauanourerrr4e o rrocJreArrr,rxtr,r

q.t o



o5aopal'rrr pa6o'r rro oupeAeJl.Llrrr'rro xltrrrlqocr{ol'o cocraBa rr t}I,tett.rcctirlx ycJlo-

srri.i n arrroc{cpax rucan I0-B] rronaer,ruacr, tlro r} Ileltoropbrx crclirpaJlb-
Irr,rx ldrrreprlaJlax, Taltnx rtan ]J5 - ll9 r'r A3 -- A7, rrc I't3ytlcll B DTolr orHo[Ie-
r{1,1n rrll oAI,IIr CB0pXI'IIraIrT,

2. tr4rrerorcR rIoI{oropLIC cRr.IAercJrrJcTra rolo? uro xtlrll'Iqoonltii cocral arrlo-
c{ep cnepxr.tl..arrro.lt Nroilicr orJulal&l'Trcfr or xltullqecHoro cocral;a arrrtocr[cp

3Be3A t;lauuoii rocJtcAorlarcJlrrrrocrrl Tolo i.t{c ctreItrpaJlL}rolo }IurcpBaJra.

Il .racrHocrr.l, I\{. Xau orxrerraer [7], uro g arrroc{cllaxcBepxrl{r'arrrou O!) - Il3
coAepTr{arlno Jlelrir'Ix nJIorl(:iltrorl (IIc, C, N Ir O) [o orIIolIeHI'IIo ]t IroAopoly
ilprrllcplro r]/Ir]oc 6o.xrrrrre, arcrr B ilTrroc(Pepax BBcrlA O - B r,rtauHoI"I nocJreAo-

Rarcirbrrocrrr. Xorrr rpc6ycrcl 4alruelirteo noATBeprltl1olnc pea"'Iblrocrll ra-
IiIrx llaSrlrqr'tii r'r uottior oltaBarbcrr, tITo olII'I lloSl{r'rItalor BcJrc/Icr.t}I'Io IIecoBep-

Irrellcrlra flprlr{errflerloi:t lrcto7luti],r oillleLcJI0Hllrr ortIocIIToJIllroI'o cl6tttrrl xtIrIrI-
qecliux SJICIIoI].ToR 1] 3R03[TILIX aTi\IOCsCpaX, Ter\I rT0 r\I0HCO 3ilAaala B],tflCIICHlIfl

fiprrq]ru Drr.Ix llaB,rlr4rluii, Italtolla 6r,I TIlr 6lr.rta trx ]rpIlpo/(4, trlleAcrarlJlr{ercrl

BeCLtrItl BarliIIOii.
3. llry.rar arrroc$opr,r qerllpox oBcpxtllraltroll tfO la - li3 ia, /{1}u I{B

rioropblX llactro,r]oiri0rrr]r.86,trll]rr lra,rlartr]rqccttott ttlocrtocrl{, tL ArJa /(pylI,Ix,
lprr ,rrro6r,rx l)a35111 rtr,rx ttpcAno.rro],liL)lrrrJrx od ux cRerlrrIocrrlx, l]oBIllnlrralorcf

IraA r.'aJrarirr'r .rocrtoi.t lJlocnoort;to lru Heclto,'r.blio rilt.llorra]lceti, l'..46'r.uprtute,rr
ri c,;rcAyroruoAry utrlropccHor\r) BLrrro/(y l()1. crropxIrIraIrrLI, pactloJloiricrrrruO

na 6o;ruutrx raJrartrrlrr()crtr,rx rrr,rporax, rrl,Iolor Ito cj)a]IIIcEIIIo oo cllcllxlrlla]r-
Talrrr B raJIar{Tlrrrcorioii rr.rtocrir)crrl cyn\oclnorruur ii;qorfrtrlrrt ileliorop],tx rliro-

I{elrron, Taltr,rx riart Sc, Ti,Zr,.[,a, Cc, rlo orllortlcrlr.rro ti .lle. O6lrapytricrrrllo ra-
noii;uro6onlrruoii arroNraJr.r'rrr r] xuur'ralocriorl coorallc c,rlcpxllliralrrolr? crlfl3arr-

Hoi{ c noirolterrrel{ DTrrx 3ceBI( u f a.rrarttr.rrto, rIocraBrl"rro rrepeA liocrrorouilcrirl\rr,tr

{I acr]rod)r,ItlIltttxIII Itccrrrta rrrlTopecllyrc upcl6.nc,rry.

4,. Ilecrror.pfr rru Blro.rllrrcJrbfr]ilo ycncxrt rcolt.lrll 3nt]i];1rI];Ix a'urocSop irrr,r

BCe Crtqc I(aJreItlr /(ailie or ilprjr6JIr{Sr,rrc,TIDrTot'o peIIIeItllfl llollpoca o lrprlllo/{e
<rryp6)rner,Lrrrrrrx) I(urriNenri.i n BBeBArrr,rx at,iroc(lepax, o xapattrollc r.r3llerrcrrr.rrr

<ryp6y;reHrrJnrx) cnopocreii c ur,rcoroii u arrloc$epc, o ilttnollo, cBri;blBalorrlci\r

criopocrrr (Tvll6yJrorrrrrr,rx) Anr,rmeuni'r c reNrrellarypoii, rnotrrocrbro rI crpyH-
rypoii arrroc+ep BBeBA lr 6orcc ury6olinx cJloerr. Ilotly'rerute olulopoAlloro
Drrrrr,tllr.larecriol'o r\laTepuaJra o typ6yreurnllx crtopocTJlX 1l olL\Ioc{epax 6onr'-
lIIo1'o i]r,rcJTa 3ltc3/(, pactroJroiliclrr{rJx BAoJrr, ollleAoJIeIIIIori ottetitpa,[L]roft ro-
cirellouare,rrtrrocrrl, r\rolJro 6r,r, ro rrauiexry rrrlcHrrlo, cogciictucl;arb perrtcrrrrro

DTOI.O BOrrpOCa.

llelioropr,te r.1r] DTr,rx cocl6pairicrrr,rii r,r ttoc.rr y;IiITJIII Itprlalr,rrroii toro, qro rJ

t95B r'. n T{ltr,nlcnoii acrpo$uan.recnoii oScepuaroptrtr 6t,rrro I{arlaro uolyqs1111.

crlertrllocriorlrralocl(oro lraTepLraJIa /(JItI CBoll,\r.'r{r'il]rroiJ IiJIacCo]l clteTr{lrocTlt

Ia - Ib B cncnrpaJrrrrtorl uEIrepBaJIe Og - 12. B rc.Icrll,re AByx Jrer 6r,uo rto-
Jryqerro orioJro 11r0 clrertrpolp&rrr\r 26 cHepxlrual{ToB, 5orree r,rru }IeIIee paBIIo-
rrcprro paclloJrolricrrrrLrX B[oJrrr crreltTpaJllr]roli IIocne/{o]raTeJrbHocTr{.

Bcrr npolparrNla rrByarerrl,Ifl I(oJrIItIecrucrlIrbIx xapaltrcpI,ICTlrlt ari\'IocOep

cncpxrr'rlaHron 6r,r.ra paBAeJIeHa I{a 'rp,u qacrlr,

f{ecarr, cBepxltrrauros O9 - ]15 6r,urrr otnecel{rrr ri ucllooii rpyrrrrc rI rrBy-
qa,rr!ICb coRI\IccrIIo. Cnertrpr,r DTIrx cBepx['.l,rralIToB, rtart rIBr]ccrrro, xallaltre-

16'r'
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putiyloTcfl, llolrr.rNro .[rrrrili,i uoAopoAa 11 l'r.Jrrlfl, rrrrororlr{cJIeHHbINITI rr CpaIJlrlI-

TE.T]ilIIO IIHTEIICIIBIILIIII,I JI]1III,I'IXII{ IIOIIOR JIEIRI{X SJIEMEHTOB, IIPI,ICYIIU,ININ CI]EIT-

1'parr tsbrcoHoTer{repaTypHr,rx 3Be3A. ll SToM CrleHTpaJrLrroNI IrIHTepBaJre n

rracTorrill,erfy BpeN[errr{ ]rlloneAe}r fioJr[uccT]lerrrrbrft aHaJIr{B aTN,Ioc{eP, nO npai{-
rreii }relle? urecru-cexrJr cRep,\rI,IrarrroR.

Ito rropoir rpylne 6r,rnrr otuecerrbr uocelrb cBepxrr{raFrroB cleltrpaJlb}Ioro
rrurepBaJra A2 - F2. ,{nr clerrrllolr arr,rx cBepxrr{rar{roB xapal{repllo olrpoNI-

HOE AIIICJIO TITTITTI-"I ATONIOI] II IIOI{OB, OTI{OC,fIIqIIXCfl B OCEOBI.ION{ IT IPYIIIIE }ITEJIE-

Ba I,r 6oilee rrrir{eJrrrx aJrexrerrroB. Il arorr cfier(TpaJrbHoi\{ r{HTepI]are Itornsecr-
BeIIHO I{3yqCHLI CII0I{T]ILI IIeCI{OJILI{IIX CBepXII{IaHTOB, IIpI'Iqe}I HeItOTOp},Ie UB

lrrrx, rralpr,rlrcp cBepxrul'arrTr,r e Arrrrr eCyg, llccJre4oBa.[],IcbHeoAlroltpaTHo

I'I paBJIIIIII1LL\II{ NI0To[&NII'I.

Hanolreq, rr rpcrbet:i rpyrtrre, ilanlrrrarcqefi upoue;nyrorlHoe rIoJIoHielIlIe

rrelr{Ay repBr,rr\[r1 Ar]yrrfl, 6rtrut orneceHbr BoceNlb cBepxrllraHros BB - A0.
B crrenrpax crepxrurilrrron Dtorl rplrrrrr{1 HapfAy c 6orr,uurnt ql(cJroxl cpaBHI{-

Te,,-I],rro cra5ux Jlrrrrr,ri.i, xapaltrcpll],Ix AJrtr cneltrpoB 6o,nee uoa4ru,Ix 3BeBA,

na6nro4aroron ranllte /(ouoirbrro cra6r,te JrI,rHI{r{ aJleMerrroB, xapaltrepur,Ie l(Jrfl

BlloBA rrcllBoii rpynur,r. 3ro s oclronllorl JMIIIII{ He I r C II.
O6rqlriurt lr Aocraroalrro oIIJTLITIJ\II,I Il crrexTpax BBeBA Bcox rpex l'pylril flB-

rrrrrorcrr JrrrHrrrr t1 , Mg II r.r Si I1. R cleHrpaJrbHoNr l{}IrepBa;re BB - A0
Iio[uaIeCTBOIIIIT:IiI [IOT0Ao}I IISyqelIIJ CIIEI(TPbI TPEX CBEPXIIIIAIITOI] - T1 LEO,

13 Mon u 3I-I Cam rI yrILIIiiIJIblroii anes;1r,r t Sgr.
Itorr,r.recrBclrHr,rii arraJrlrB arr{oc+ell cBepxl'r,Inagton B8 - A0 npeAcraB-

Jrnerctr, BcJreAcrBlIc oruocI,ITcJIL,rIoii c,rra6ocrl{ noAaBJr.flIorq,ero 6olr,utnuc:rna
,irrrr.rrrii, AoBoJrbrro rpyllnbrNr Ae.tolr. O4rrario, yqlrrrrBarr lreAocraroqllocrb rlo"ly-
arerrrrl,rx na ua6nro4cnrrii lanrrr,rx o xapar{repl,Icrl,Iltax atuoc{ep cBcpxrl4rauroB
aroro TrIIra, rl,r rlpcl{rpr{rltrJlrl flolr,rrrty rpoBccrlr raxort aI{aJrlIB IIa ocnoRe ]ila-

rrtofo r'rarepr,IaJIa ua6lro4enr'rtlt.
rDl,rr. I rrpeAcrar]Jrrrer co6oii /\]rarpaMr{y cner{Tp - a6conrorHatr BeJruqrlHa

,1nn 26 cBepxlr,rrarrron O9 - F2, oro6palrlllrx HaMI{ AJra r{oJll'IqecrBeHlrot'o

arraJrr,raa ux am.roc$ep. Sgecr rronaaarr o6ullrfi xo4 rlocJleAoBareJllrr'Iocreil III u

V (r;ranuax nocJreAoBareJrbHocr6) lr orl[erreHbI rroJIo]r{eHr{.r 26 r,rayuaenrr,rx

cBepxrr{rarrron. Mu \ clertrpaJlbrrbre riJraccbr orIpeAeJreHr,r rtoJlr{qecrBerrHllM

crrexTpaJrbulrrr n{eroAoi\.r. CnepxrurauTlr, y I(oropblx M, uaitgelr.rr I{ocBerIrILI-

MI{ [[eTOAat[r{ r,r Ir}reroT r{eubrrryro Toqrrocrb, orMeseEr,r ABoeroquer{. trepnr,rua

rrpylrrr(aMrr llonclsf\rrril BoceNIr CRepxrrll'alrros BB - A0, rlsyqaer'Ilrx n 4anrlofi
CTaTT,e.

$ 1. Ila6;rm4ellrlrl

/{na nocr,lru crepxrrrrauToB crlertrp&JrbHrJX r{JraccoB BB - A0 r'r r{ilaccots

cBerrrl{ocrrr Ia - Ih B reserl,Ie 1958-1960 rr. 6r,rro roJryqeuo 38 cuexrpo-
t'lrrlxll{ c AL{cuepcI,Ieii 23,lt i\/.tt.tt' y Ily.

C)rertrporpaulr,r 6rrnlr troryqenbl Ha LZ?-cautnw,erpoBor{ pe{rertrope
Itltr,rrrcnoli acrpo{uari.recnor"r o6cepBaropr.nr npu noMotrtrr{. oArroullr{Brrerrrroro

crrortrporpadra. Cuertrpr,r aneag o6r,rvno pacrnupnlr:lrcb 4o 0,8-1 ,0 n.u,. l4c-
rrojrr,Bonanucr rrJracrl,Ilrr{I{ 0a - O Ir 103A - O. O6rr1r.re cBoAcI{I{fl o6

uBy{oHrrrJxcBepxrr'rrarrrax [prrBeAer{rr n ta6n. {. B ee cto.n6qax rrocJreI(oBare"TrLrro
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@r,rr. 1. fifiarpanrrr.ra ctrenrp - a6cofltoruafl BeJlIlqIIEa 4rn 26 caepx-

fIIraHToB o9,5 _ F2, rxrrroqeuEhlx B trpolpaivllvly I4cc'IeAoBaRI,If

Aalorcfl HoMep BBeBA6r rro r(araJrory HD, naasaur{e aBeBAr,r, cner(TpaJIbHru'i nnacc

a l{Jracc cBerlrr\(ocrr{ B crdcreMe MK r.r cnexTpaJrrrHr,rli firacc u aScolrornan

'Ia6nlrua I

s|' x[u I{,IID ST

12301

3/+085

215593
202850

21291

21:"89
/+6300

87737

53 Cas

B Ori
lt l ac

o cyg
3H Cam
1H Cam
13 r\'Ion

q Leo

BB Ib
BB Ia
B9 Iab
89 Iab
A0 Ia
A0 Ta

AO Ib
A0 lb

88,2
89,1
89,3
89,3
89,9

A0,0

-71',:45
-6,72
-6,50
-6,92
-7 ,01

-5,39
-5 ,05

87,6
BB,3
R9,0
u9,3
B9,5
89,9
r\0,0
r\0,2

-61T25
-7 ,75

-5,92
-6 ,2,6

-7 ,00

-7,00
-5,51
-5,82

BeJrrrqr{rJa BlleB/(LI, oIIpciteJrorulLrc NIeroAorI lioJl.rrrlectri}clltroii cuelirpa"rlf,LIol-I iiJIac'

c1,r6r,rrraqr,rrr t10]. B rocrrc/Iur,rx 4ryx cror6Uax npl,tRoArlllorl /I'rIrI cpallllclllrtl

clelirpaJrbrrue rtJraccLr r,r l\y',., onpeAcJreIIItln.c A,rrrI DTIIx 3R03i( lto ,IIRI'IBaJIelITlILlrt

flnr p] rrrarl JrI,r IIIrfI, r c-r JI y qetr IIrI[t R l{acrorl ulei'i p a 6 ore .

B 1a6,lr. 2 gttst DTrrx ?ne ilneBA lrl)ulreTi{crrll Iip&Tltll0 cRcllci,I'1rI o }IarepllaJle

rra6JrroAgr{lri.i i tn,t - Brr/(rrN{afl l}cJrl{rrrlna BBeil/U)l , lz -- aII'lcJIo Iloflyalc}lrtl,Ix l1

o6pa6o1anrrLrx crrenrpor.patr[[ AJrrr ]ii1?ri/-\oii aui-'s4r,r, 1Io]tclla cltcltrl)orllil1\llI'

lara rJa6Jrro4erJr,ri',i, rpol(oJlH{}rrcJIblrooI'b SIt0tloBttlluiI It collra I'IClIoirr,3ol}alt-

rtrIr xcfl t[ oro r1l a([lr.Iccl{l{x I nrt 5rr 6sr, ; .
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'Iia6nnqa 2

53 Cas

B Ori
4 Lac

o cyg
3tI Carn

li{ Cam

13 l\,Ion

q Leo

58.61: 1, 2

58.62; i
58.11; 1, 2

58.6'l ; 3, 4

59.11'1; 1, 2

58.1Q: 1, 2

58.52; t, 2

58.71; 1,2,3
58.55 1,2,3,4
58.71 11, 5, 6

58.72; I, 2

59.92; 1, 2

58.12; l, 2

58.72; J, 11,

5, 6, 7

60.'142;1,2,3
58.41:'1

9.IX 1958

9.r\ 1958

16. rr 1958

9. Xr 1958

16.VrII 1959

13.IX 1958

6.X 1958

9.Xrr 1958

i2.x 1958

9.XII 1958

9. XIr 1958

LM959
26. rII 1958

9.XII 1958

1zr. IV 1960

i8. IIt 1958

thgoTl hzrom

th5om

1oTi5m

1ll zrbm

40T35nl
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103A-O
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103A-O

103A-O

103A-O

103A-O
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103A-O

103A-O

103:\ O

0a-O

i03,.\-O

1034-O

f]ii-O

2

2

2

7

/1, 50

3,58

5

5

.Perucrporpar'nrbl cnel{Tllolr 6l,tJIt'I rroJlyucl{l{ rla lluHpo{roro}rerpe [[o;rrq
rr Barer,r o6pa6arr,ruarr,rcb o6r,rqrlr,rNl cloco6ort, ,(ra BCex Jrr.rr{lrrl, riorop6re },i{a-
"IIOCIT O6IIAPY;ITIITL U OTOTI{IIECTB1,ITT, I{A IIOJIYIICIIHbIX CNEI{TPOTPAIINIAX, SI,UIII
onpeAeJreHI{ eIiBlrBaJIe}ITr{bIe uruptlIrLr. 3rra.Ierrlr;r 'lvr., 

onpeAeJreHrrr,re Arrfl

AW, o,

w1
30

AW,
orrrn6ox 7;o" tfr.

Ha)fiAoft BBeBAr,r IIo paBilr,rrlHbrM perr.rcrporpaMMaM, ocpeA]raJrrrcb. TosHocrr,
oflpeAeJleHufr cpeAHI{x W'7 aanacnT B sHaqI{TeJIbIIoft cTeneur4 oT caMorl BeJI[s
ql,lHbr trryI r,r 6r,rcrpo yMeHrrtraerc.E c ee yMer{bmeHlreM. HeHoropoe ilpeAcraBJre-
HI'Ie 06 orr{ocrrreJrbHbrx omn6Kax o[peAeJre]f.intr w^ Aaer {ur. 2, rge [pr{Be-
Aerra SaBr{cr{1\{ocrb cpeAHr,rx orFrocr{reJrbHbrx o[u6oft B noryqeHH[x fr) OT

Be[IIqLrHbI trry] .

5'l'62

0 ,08
4t,6/+

4,28

4,lt)
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Pesynr,ratr,r oflpel{eJrelurfl artr}lrtsaJ]er.rrulilX uuprrl{ a6cop6qlrounlJx Jl}I}II{ft

(mporre nnnrair Bo4opoAa n lenua) B crlegrpax rIByqaeNIbIx BBSBA npllBeAelrbr B

ra6,u. 3. 34ecr, B crol6llax Ioc.rIeAoBareJIbHo [pIIBoAtIrCfl: t) 4runa BoJIIIrI

(1,), 2) anenreut, KoropoMy IIpIlHa71JIeiItI{r JII{HI,Ifl, 3) uouep rryJIlrIIIIJIera'

4) lgg!)",BBnrbre ua pa6otu M. E. BorpuyH n A. A. Boapuyna [11], 5) no-

rerlqr,ra.rl noe6yingeunfl IILIIHIIeIo ypoBI{fI eu. B cton6qax c 6-ro no 13-fi garllr
ltl/ \

Jrraqerrrrfl lg f . 106 AJIrI l)ocE,xru BBeBA, HaBBaIIIrlf KoTopLIx yltaaallrl

n ra6.u1qe. SfiBuuaIeHtFILIe In?IplIIIr,r nurrnft BoAopo[a I'I IeJIIII npI,IBeAeIIbI B

ta6x. 4.

,I[nx narx4oii aaeatr1r,r 6r,ura ran;ne o[peAeJIe]Ia BerlrqilHa -R.-- qentpaJlbua-rl

r',ny6rrlra I-Iarl6oJIee r,ny6onoli Jrl{Irurr B crlenrpe.

g 2. IloorpoeHrle KplIBbIx pocra
n ollpeAe.llenr,re ryp6yleHTHhIX CnOpOC'rCli

I] na.rec,lue oclloBlloro rrerolta HoJltrrtecrBerrrroro alra,rrllra r[ltsuuecnux

-r,cnounrl rr xtr{Nrr{arecnofo cocraBa arr{oc6ep oBepxutrl'aHToB cJry}nl,rJr MeroA

Npr{ubrx pocTa.

V.nrrsruafl ro o6cro gr:eJrbcrBo, qro Ar,rctrepcr{fl Harrrr{ x c[enrp orp aNrar c p aBHrI-

TeJrbgo lreBbrcon&7 a 6ontnurncrBo JIIIHT{ft B crlenrpax I{B}{&eltbrX BBeBA Ao-
BOJTL,HO C,ra6r,r, nrbr ocrar-IoBr{Jrl1cr, Ha TIIIIe ItpI4BOli pOCra, [peAJrO]lteHHorI

A. VnBolr,4oru [12], r(ax r{alr6oJree y4o6uom A"TIfi flocrpoeHrrfl ]I rIcrIoJIbBoBa-

ur,rn. flplr DTor\r NIrr lINleJM t; BI{Ay, qro cpaBrtltremur,rft aHaJrr{3 [apaMerpoB
.jneBAlrT,rx aruoc{ep (rony.rer'rur,rx rro paBJIr{qHbI[{ npuBr,rn'r pocta) , npoBeAen-

rrr,rir JI. A.rurepou [13] u It. Xyureporu [14], roltaabrBaer, qro npr.rBafl pocra
A. Vuaonr,4a Aaer peayJrbrarLr, Aocraroqlro 6mrarue n rIoJIyaraeN,IIlrNr rro 6oJlee

paSnr.rnponaulrrilvl Itpr{BrrII\[ pocra.

,[,rn ucex HeftTparr,Hlrx aro]rorl ]I ]rouoB nlbr crpou"rr[ eAtrl{yrc npt4l]yrc

Ilocra. flpu arou Ba ocuoBy 6parllcr, Jrr,rulrrr Fe II nan nan6o;iee rlHoloqlrcreI.I-
rrrJe lr rrr{Terrcr{BHbre . B cnenrpax aBeBA AaHHoro clel{TpaJrtrroro HJIacca I{o-

III,IBoBaHrroo ir{eJreao uan6o.iree rroJrrro rtpeAcraBJIeHo JrrrHrr.flMl{ nIyJrr]TIrrIJIeroB,

BoBHr{RaIoUI4x c vpoBrleft. baP, baF I 46,5, t. e. r'IyJrbrr{rlJreroll 26 - 29,
36-39 n 42-44 coorBercrBenno. Jllrnulr ocraJlbrrbrx aJrer'IeHToB 6r,rru cpanrur-
TeJrr,Ho cra6r,r,r,tr,r, r,r 6onsruuncrBo r{yJrbrl4rrJreroB 6ulo npe4craBJleHo I\'IaJrr,rrI

rrucilolr Jruurlli, aITo rre AaBairo BoBr\,Iolnrlocrlr [ocrpotrrb Itpl{Br,re pocra AJra

oTAeJIE rrLrx 3JrCr\,reHTOB l1Jrlr l'pynll aJreNIeI{ToB .

I{pnnr,re pocra crporrrrrucb o6brrrur,ru cuoco6oru, IIo oclr a6crlncc orliJraAr,r-

BaJILICb Ue;rUUUntr lg gf
I,V,

I, no ocn opAr,rHar Ig 
-r'100 

us ra6r. 3, a Bareu

orpeanoB npunoft BIoJIb ocn a6cqncc {opruuponaJlacbOIIL)IUCIIUEII OTAOJ] L] I I,tX

L'/{rflrafl np]rBan pocl'a.
Itpunue pocra /(.rlr Ita?H/[OII lIf] BOCblll,I ll llytIOIIIIIilX SBeBII ]IpCICTaB,[ClIId 1Ia

c[rrL'. 3 u 4.
i)unlrplr.recnllo npr,nllrrc pocra iurrr ria;rtgoii BBCill(Dr coBrIeu,aJIrICl c rco|lc-

ll.rrrecrir,rrrrr. IJe;ru.rur.ra lJeprrrnaJlbrroro cl(rlr,Ira Aaer BoBuoirtnocrb orllleAeJIIrrL

JIOl[rJrepoBcnrre cr(opocT]rt R aTNroc$epax IrIcciIeI(ye]IIJx 3Be3lI 2," a 3ar0nl,

24',i
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BbrBoAy. Ecln no.nr,3oBaTr,cfl eAIlHOi{ I{pI,IBOLI pocra IIJrA BCe\ -\I'IN'II'IqecItl'Ir

11JreMerrToB Axrr /tauuol:t llBC3I\r,I, TO rrpr,rxO/(llrCfI Aonycrl'Irrr' tlrol 7',n aael'tclt'r

Or tt U MeHtIeTOfI A.rIfI OAHOTO I{3 II3yrIeI{IItIx I'Iil{ CRepxI[IaHTOB OT 81 00o

;,r,, J,:0,5 ,c 
^o 

1600" arn e; =:2,Ct,d npll 7\,:1i200'.
FIa {nr, 7 upencratJlerla cpeA}Ifltl BaBllcrtlloorr, 7', or t; [t,r]rl 1{B;rr1s11-

rrbrx Har\,rIrI BBoBI. SanuclrLrocul [JIa orAeJrr,Iltrx 3BetsA 5LIJrlI tIopN,I]rIlloBarIbI

rilr{rrM o6paaou, arro Bce sBesAbr rlllr{Be^elrr,I rt e[I'l]Ioii (cpeguei'i) Td1, par'
rroit tt 600". BepruHaJILIIoI:i qeprol,i yHaBaIIa cpe[]Iafl omuSlta olpe/IeJIeHI{fI

17 ttor, ttpHMcr{oii o6cepna'r'., r. xxYil 
oEF)

,11



,1,, rto AaHHOMy sJreMeHTy. 3gecr, xre AJIfl cpaBHeHI,Ifl IIp[BeAeH xoA eua'IeHrrft

?o n sarracnMocrrr or f,i 4rr cBepxrr{IaHta HD t6t 796 (F3 Ia) IIo AaIl-

Hr,riu I-. A6ra [9] (riplrnrto, 'no T"11:6350')'

@rlr. 7. CpeAura AJrE BOCbMT BBesA BaBECtrIVIOCT6 reMlleparypr'r roa6yxgeuur
Ts ot cpeArlero troreHqrrafia- noa6ym4euzr 8i Toro aJIeMCHTa, trO nOrOpOMy

7s otrPe,qerlfifiacE'

?ell -- <ope[Effar aQ@extunnas'iTeuEepaTYpa; cBeTJIbIe ripyil{I{rI lI nyJIriTldplrble rl'lHlII{ -
peayJrErarBt I. Abra [9] AJrfi cBepxruraHra IID 161796 (F3 Ia)

Moxtso Bbrc1aaarb [o HpafiHeft ]repe rpu [peArIoJIoH{eHI{fl IJLrI o6tscueulrs

iloilytregHoft BaBr{cr{Mocrr{ TeMrreparypbr BoB6y}I{Ae}Ir{r or cpeAuero rloreHl{r'ta-

na roa6ymgegrr.s roro xr{Mrlqecxoro eJlerreHTa, rlo Jlr{Hr{flr noroporo re}Ilepa-

Typa oflpeAeJl-'IJracb.

1. Vr.louesr{e HaceJregHocreit roa6yt(AeuurJx cocroflHr4ft aroi\{oB or orlpe-

AeJrflenrhrx Sopruy,rofi Eolr,quaua.
2. I{aueueufre ur c rny6unofi B arlvloc$epe 3Be3ALI.

3. Pasil11surr B a++enruBuofi rry6urre o6paaonaulrn;lvuulfr c paBJrlIqELINIr{

rroTer{rlr4aJIaI\{11 BO36yH{AeHU.fl .

MbI ne HanepeHr,I AeraJrbrro paccn{arpr4Barb SAecb arrr lrpeArloJlo}I{e}II{fl r{ r{x

oTHocr,rreJlblroe BJIITflHT{e Ha rrBMeHeHI4e iloJIyqaeNIoI;I Tr, 7\ttn paBJII'IqHLrx SJIe-

MeHToB, Tar( HaH Heo6xoAuMo 6oree o6cro.arelrbl{o uayqr,ITb saBl'Icll}{ocrrl Br{Aa

(To, et) Ha ocuoBe 6olee o6urapubrx r{ rosHlrx onpeAeJrelrrii 7'o uo 6onr,uroiuy

qflcry Jrr{flrrfi pa3JrrrqHbrx DJreMerrroB B crIeKTpax pflAa 3Be3A c I,IcrIoJIbsoBa}II{eNI

6oree roculrx Hpr4Br,Ix Pocra.
YraXeU BAgCL JIII1SI' Ha T0 O6CtOgrerSCTBO, rITO I{CIIOJIbSOBaI{I'Ie eI{uHOII

rtpunoft pocra AJr.n BGex xr4Muqecnrrx SJIeMeHToB B peaJlr,rlbrx sBeBAIrr,Ix arMo-

c{epax AoJr?r{Ho trp[Becrr{ r( Bo3rrrrr{HoBeH[Io saBrrcr{}IocTr{ Tr{rla IIpeAcTaBJrer{'

sofi na Sur. 7 (unn otueueunoft I. A6ron t9l). A;rs IIac B AaI'IH6I{ cilyqae Ba}fl-

Ho ro, qro grrcJro aroMoB n soa6ynr4euHbrx cocroftn\rtrx1 onpeAe.IlrleNloe lreflo-

9rJ
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1,0 tl".H

L t2L
20n'"2

Orr'. B. Onpe4ererlre Berurlurl 19(No,z.t'I)*

cpeAcrBeHHo rro fiplrBoft pocra, He 6yAeT cylqecrBeHHo I{CHa}r{eHo, raH Itar B

cilyqae Kalr(Aoro nryJrbrr4nJreTa cepeAr4Ha oTpesna fiptrBofr pocra, cosAaBaeMofi

ero JlrrHr4fli\rrr, coBt[eqaeTcrr co cpeArrefi fiplrBoft pocTa.

$ 3. E.nentponrroe [aB.TreHr{e

.(nr uaxoixl\enut IroJruoro ul,Icfia aroMoB [aErroro SJIeMeHra Bo BCex

craAr{flx rronr{Baqurr Heo6xoA[Mo 3Har6 aJreHTpoHHoe [aBJIeHr{e. Mrr raivrerr,r

BOBT{O?ITHOCTb BbIIItrICJII,ITI, ETO ABYMFI CNOCO6AMI{ -I]O JII4HI{flM BOAOPOAA I{

lro trlkt:r.ttfil/r, orl{ocflrqr{Mcfl K HaI{oMy-JII46O AJIeMeETy B [Byx coceAHlax

cTa[Itfx IroHI{3aqlrr{
Heo6xograurre [aHHbIe [JIfl Brlqr,rcflenlrfi 19 P, uo JIr{HI{flM BoAopo4a

npeEcraBJIeIrBI B ra6n, 7. SAecr IJIfI HaE{Aofi sBeBAr,I [alorcs sHaqeHl{fl

lgI/o,rIJ, BbrqracJrerrubre AJrfl naxtgoii lrvtr;.trrfr, Brraqeullfl lg(/Vs,rH)* ({ur. B) ,

a raxlne R" u fioMep uocnegneft na6lro1aeuofi Jrl{rl]lrr 6anrlreponcxoir
cepralr /t,tt. B ra6r. 7 npzne4erlbl rar{rfie suaqeulrfl 1g (I/o 2H)p, onpe[e-
JlerlHr,re AJrfl 3TI4X 3Be3A rro 6alrueponcrouy cHarIHy MeroiloM, orlrrcaH-

rrr,v n [18].
IIo tg(Iy'0,2H),r, 17" u Wt 6r,tl onpege,reu lgn, c noMolrlblo o6sllgoii

r[op,rayrr,r

(t)w"* : KNo,2Hn"(#)''
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Alg nnur,rr)i I{1, H6 u H., BareM Hal,iAeur,r lgr4 g.nn Ha}fiAort 3Be3A},M
lgP" (H).

IIo uolrepy nocJleAuefi ua6nro[aeltofi JII,IHI,II{ BoAopoAa rIB ra6n. 7 c

rioMorqbro rloplryru Tlnrnuca-Ten;repa 6r,u srr.Il,rcneu lgn"(nrr), a 3areM

lgP"(n*) AJIfl Ha)fiAoft snes4r,r. PeaynrTamr orpeAeJIcHI,w lgnn u lgP" ro
Jrr{HrlflM BOAopO[a nprrBeAeHbr s ra6fi. B.

'.lla6.rrn{a 8

q Leo

t3,75
13,81

13, 90
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13,97
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L3,17
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14,09
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3, 39
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lg z, (FIr)

lg z, (Hs)

lg z, (FIu)

w"
lg P, (H)

lg P 
" 

(nm)

lg P, (Fe)

Ig P, (Mg)

Itpoue roro,
IreftrpailLHoMy r

M.5r ulpeAeluilu lg P" no Qop,r,ryre
[or{I{SoBaHrroMy }r(eJresy r,r MarHr4ro.
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lg,P, npnoeAer{bl l AByx rrocJIeAHLrx crpo.rxax ta6n. B. Xors corJlacl{e

9rr,rx AByx pflAoB oarerrb xopomee, rro Tar{ Itan olpe[eJreHl,Ifl lg P, [o JIII-

Hrrflr{ rrereaa 6oree r{a1e}n}rbl I{B-Ba 6onr,mero qrrcJra I,rcrIoJrLBoBa}IIrbIx

rraulrr?, To B 
^aJrblreriunx 

Br,rqr,rcileurtfix rIoJIHr,Ix qt,Icelr aroMoB AJIfl Bcex

BJreMeHroR (npoue no4opoga) r,rcrroJrbBoBaJrr{cb onpeAeJrer-rr{fl 1gP, uo JrI{HI[fll\I

)r{eJre3a.

.I[arrrlrre ra6"u. 8 Har.TrEAHo nollTBel]rr{Aaror rleoArror{parr{o oril{eqaBrtreecfl

llarree cyrrlecrBeHrroe paaJrrrrrl4e B Beirr,rquuax lg Pr, nafigeuHrilx rro JrrrHr{rra{

IloAolloI(a rr Jrr{Hr'1flN{ nieTaJIJIoB.

$ 4. OupegeJrerrr'rc orrroclrreJlblrot'o
xr'rlrr'rqecnoro cocraBa atnrocSepr,r

,Ll,,rr ncex -\I,IMI,IrrecHr,Ix BJrervrerlToB, I{poMe BoAopoAa I,I reJlufl, oIIpeAeJre-

rrrrfl orrrocr{TeJrlHoro o6wwg ocrloBa}l,r rra I{crroJrbBoBaHI,II,I rtpunofi pocra.
IIo rroJryrrenrrln{ r,r3 xpi,lnoli llocra Beflr,rquHaM 1g Nrl S, ucI{aJrI'ICb

lg Ar,/S, - 
qr,rcJra arolroB r{a rrrrr{HeM ErrellrerrrrrecxoM ypoBHe.

9r,rcrra aror,roR reJrrrrr rla ypoBlIFIx ZLPI u 23Po onpeAeJlfrJlr{ci, TaIt lrte,

rrari Be"rrr,rrluusr Nn,2ll AJrn Rol(opo71a (rpur. 9).

llcc atelrenrr,r rllleACTaBJrerrLr R cuertrpax uByqaeNlbrx BreBA JrI{Hr{rI1\{Ir Lror{oB

nnrz rreir:rpaJrrrrrbix aroxrou. O4lrarto llcJre/(crBlre cpaBrnrrcJrbuo nr,rcoxoii teu-
rreparypbr n arl,roc(repax arlrx 3ReB[ i (oJir{ ABa}r{Ar,r rloHl{BoBarrllbrx aroMoB cy-
rrlecrBerrHa ruu rrpeo6,rraAaer npanrrlrrecHrl AJLa Bcex aJreMeHToB, Bectua ur,r-

cona crcrrerrb rror{rrBaqr{r{ r,r AJrrr uoAopoAa. JL,turr 4;rr C II u IIe I ne-aa 6ots-
rflr{.x norerrqr,raJroB r{orrl{Bir(rlr,r rre BoBrrr{rtJra neo6xo4uN[ocrl yql,ITbrBarr, Aorlo
aror[oB r cJreAyrorqeii crerTlnu rroHr,raaqr{LI.

11pr,r rr,runcJrellrrflx rroJr.ur,rx rrrlceJr arox{oB uprIrrIrIr,IaJMCr, Bo IIHI{MaHlIe?

0CT0CTBCIIIIO 1 IICp0xOl{IlLIe IiIIO}I{IITeJIII /\,lIrI 1{OpMIIpOBItII OTHOCUTeJIb}ILIX CI{JI

ocrlr,rJrJrrrropoB B coorBerorulrr,l o Aarrrrblrlll ta6r. 3 ua pa6orn [tt]. Anrr Sr

r.r Y n paSore Ittl]rc rrllr.{BeAerrsr rrepexo/IHr{o r\[Ho]ltrlreJrrr, rloEroMy nafigeuru,re

IIa[{I,I COAep}Ita]Iufl DTI4x D,lleI[eIITOB OCTaJII'ICI, HeHOpNII{pOBa]IHLIMI{. tItO6rr

floArrepnrlyTb aTo, c]Il{BoJIr,r ET[x /{Byx aJler{errToR oTN[erIaIOTCfl B TeItCTe, B

ta6nlrrlax u pr{cyrrnax BReBAorIr(or"I.

Cregyer oco6o oc:rarroRrrrl,cfl rra oulleAoJreIILIr.r ooAepll{aHl{rl BoAopoAa, TaIt

r{art B eroi\{ cJlyqae pflI\ o6c,'ro;ttensorn cyilIecrBer{Ho ycJlorxr'Iqer rrpoqeAypy
o[pe[eJrerrlrfl rroJrr{oro arlrcJra aro[[o]l Boi\opoAa u arruoctfepe uo rraSrroAaex{bll\{

crrenTpaJrblrlllr xapanTepr{cT}rnaNr.

flo rogopoArroMy crreltrpy MIJ MolrteM olrpeAcJrl{rb [Ba rllna sJIeHrpoII-

Hbrx AaBJrerluii: lg P"(n*) -rlo Iror{epy rJocJIeAEefi Ila6"urci1aeMoft JIrI{I{II lI
lg P, [(//o,rH)*1 - no N{eroAy (orrr].IqecHI,I ro}rltoro cJrofl).

I4anecrno, oAr{amo, rrro Brraqe}rr,re lg P, (rz,,r) xapaxreprrayer cpaBHI{reJILrro

BHerrrEr{e cJror{ arMocrfeprr aueagr,r c ?:0,10, a lgPr[(No,rH)-] flBrrrercfl
Bepxulrlr [peAeJroM B]IaqeHI,Ifl lg P, 4.nn aruoctpepu B cpeAlreM, rax I{aI{

rrcnoJlbayeMoe n rpopuyre (t) BHatIeHI,Ie 1g (1/6,2H)- oltaar,IBaerctl' saHrxteI'r-

IILIM.

C gpyroft croIlon6r, Mr,r r,rMeeM tsoBMolr{r{ocrr, orrl]eAeJIIrrr, BeJrI{qI{Hy

Ig I/6,2H n aruoc{epe BBe3ALI IIo 6anrueponcxouy cltaqlty D. Tan Hart
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cnaqoft BoaHlrxaer B cpeAHeM s 6orce rrty6oxr,rx cJroflx aruoc{eprr, alcM

BoAopoAnr,re JrtrHr{r,r, ro BrraareHlre lg (AI.,2I{)p 6yget BaBbrrtreur{rrrM.

JIerHo Br.rAerb r,rs no,r,r6[uaqlru {opuyr Eotrquana r,r Caxa, a]ro rrpr{
oIIpeAeJIellnu no lg I{tl $ o xaxofi-nu6o craAr.rr,r r{oHr{3aqr{r,r o6rqero arr,rcJra

aror\,{oB B cJrelymrrleii cralzn r,roHr,r3aqr,rr,r, 3ar{r,rE{errl{e rrr,rcJra lgArl/gi arrer.r-

' ')-'---:,--'
"--/

,rl

/51
rq/YH 

I

,ul

I

/Jl

rrl

,rl

-t tg"f

(Dlrr. 9. Ofipe4enenfle qr,rcra aror{oB reJII,Ifl s cocll'osEtlflx 2rp0
(xpec'rrzxlr) n 23P0 (np;,1H1i11)

BaJreHrHo 3aBbrrtrelrr,rro lgPr. 9au1e Bcero uplr <rpy6oN,r aFraJrr,rBe) Iprrr oilpe-
AeJIeEI{fl trOJIHOl'OrtI[CJIa aTOMOB BollopOEa I4CIIOJIL3)rIOTCfl sIIatIeHI,IFI lg (1/6,rH)",
w 1g P" (n*) (clr., Harrpr{Mep, .It7l), rrro B nanor:i-ro ]repe orpaBAano, rar{
rtart o6e or[ BeJrtrarr{urt, uafipeurrbre yHaBaHHbItIr,I cloco6auu, Ba}rlr}r{eHrrl rro
cpaBHerrr4ro co cpcArrrrMfl rrx BHaqeHI[rt\{[ pln aruocr[eprr B rIeJroM ]r rroJrHoe
qtrcJro aroMoB (oco6enuo, ecJrr{ 7,, nennxa rI Bo[opoA s Bua.rurerruoii
Mepe r4orrrraonan) ne 6yger cyqecrBelruo trrcxalr{arr,cfl.

B gouonueurre H oroMy Merogy orlpeAeJlerrrln qrTCJra aroMoB r,rolrr,r3ollaH-
HOrO BOAOpOAa MEr trpuMerrr{Jrtr lrHyro HOu6r.ruaqr.rro lg 1/6,2H rr lg P",

26,2
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a r{i\{er{Ho lg (Ns,2tl)p u lgP" [(No,rH)*] , norop]'Ie, HaIt JIerHo BrIAerb rIB

OHa3aHILOIO' SaBbImeHLI.

Taxulr o6paaou 6rrno lonyqeHo ABa pflAa oIIpeAeJIeI.IEfi 1g 1[+ gnn nogo-

poAa. OHI,I npI{BeAeIrbI BNIecre c ffi s 'ra6n' 9' Cor;racue lg1[+ B ,rI'Ix

AByx prrAax BIloJrHc yAoBJIerBopr{reJrb}roe' Il [aJrlHefimeM AJIfl RX]r(4gi

sBesAbI rlclroJrL,soBaJIOCL npocroe cpenHee LrB iIByx oupegeleuufi lg N*'

Salre,rlau, qTO BCJISICTBI4g nr,rCOrtO1t CTe1reHI'I IIOHIISaIII{II BOAOpOAa

lglv*:lg//. Ta6rnqa 9

11 l,co

23,42

23,trb

Zi) r4.f

+0,0i

NIon
I Il

(lam
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Cam B Ori
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721 22,

241r0,

eol zs.or,l zr.ool zz,srll zs,ou

ozl zs.ozl zz,otl zz,azl zz,or
gtl zs.osl zs,ool zz,sol zz,si)

rrl r o,or l*o,o,l +o,oel+0,50IIII

Iloryuenul,re coAeplr{aHr,rrr BOAOpOAa I{ IeJIIIfl 6r,rnr rroputrpoBallbl' CUOCO5

*oponrrplouovn 6l;ut o6srrur'rx[ (cr'r', uaupuuep' tB])'

fIOnyueUume OTIIOCI{TSJI6}IbIS CoAep}HaHI{fl xI{M1'[qecItIIx SJISNISHToB 1tpllBe-

fi€rrril 1] ra6n. 10.3Rect A.r.fl r(a]ItAoit anea4r,r I{ Ka}I{Aofo aJIeMeHTa yHaBaHO

qr{cJro aroN,roB r rra5rro4ae}rrJX r{ Bbrrrr.IcJIeEHLrx no Sopiuyle Caxa craAr{fx

uorrrIBarII'II,r (npotue RoJ(opoAa' AJrfl noroporo lg No rrc lrpllBoAl{tcr) n iloJrlloe

qucflo aroNloB AaHIIoro aJ]exlel{ra u a'rrrlocsepe - 1g I['

f[ance AJrfl naxiAor'r 3Be3Ar,r B oTAeJIbIIOCTII OTI'IOCIITeJIbIIOe coAep]I{aH?Ie

.AJrerrer{ToB 6r,rnO uOpylrpol}aHO lt (CTaHAapTIIONIy) cnOCo6orr O6paaonaulrfl paB-

Hocrer-r6-Ig/[-]gly'.rgrxorl\eJrbHriXaJreMerlroB'rlaxo]r{AeHr'IacpeA-
neii IIo BceNr aJreNreHran{ pa3lloctn 6 n BBeAeIII{fl atoi'r uolpaBltl4 B Ig /[ Ara

Halr{l(ofo DJrclte}rra, 3rn ana.leru{fl Ilopx[llponoqgorl [oIIpaBI(1I $ upranep'eul'r

LJrrI Na?tiAofi aleegr,r n nepnoil crpor(c ta6r' 10'

orton.ratetrHo [plllrflT]rre AaHrlbie o5 orHocureJfbrlo]r xtr{Nll'{qecrtoNl cocraBe

[Jrrr Bocbnrrr r13yqer.r]rbrx 3Be3A rrp[Be/{eII],I B ta5r. tt I{ flpe[cTaBnenlr rpaslr-

'qecltu 
'ra $ur" tt'' 

,, Trnnr\{rno*o.rrroii r rr 1g /y' 4rr sr*IIpu oupepeJleHl'M HoprIr'lpoBourroii uonpaunu 0 srlarteHll

tr Y., ne I{0IT0JILSOBaJTUCLTIO yllOXIlIHaBIIIIll\{Cfl BLIIIIe [puaII{HaX[.

Arru.rru ra6r. t1 u srar.. 10, a tarune cpaBIIeIIIlc ToqIIocT][ IIaIIMX pesyJlb-

TaToR oIpeAeJIeIl[,I xl{l{IlqccKol.o cocTaBa cI]epxIIlIaHToB c ToaIIIocTbIo o[pe-

.geneHnfi, BLIIOJIHeHI-rbrx Apyrrl\'Ifl aBTOpaN{I{, IOI{aSbIBaIOT' qTo B IIpeAeJIaX

,Orun6on OlpeAeJreHrrtr xfl]Il,rqecKr,tft cocTae I]oCb]IlI CBepXIIIIaHros BB - Ai)

.He orJrllqaercfl or (cpeArlero xlrNrl,rrlecNolo cocraBa)), rrairg,enrroro IIpllNIepHo rlo

50 aneeAaru pasilErrHr,rx r!I1oB. Malonty orIIoIIIeHlIIo H / I-Ie IIo cpaBIIeHI4Io

co cTaIrAapTHr;I[,r HO cToIlT npl{AasaT}, 6Oflslrlol'o l]I{aqelMfl' Tal( I(aH TOTIHOCTb

o,pntr1"'"'i'n tg 1/ (H) u Ig '^f (He) Becbl\la IreBblcofia' Oco6euuo Berlr{Hr{

onrlr6nr,rBcJryrlaereJrufl'TaKl{artBcJIeAcrBlre6o;rr'ruororloreHqllaJranoe6ytri-
Aerrr4rr (et:2L,L3 ao) lpolraneAerlue 0eu, oxoAnu\ee n lg /( xax cJraraeMoe'

uprl cpaBlIr4TeJIbHo rre6oluurot oruu6xe r 7',, rrolnqr cyillecrBeEl{o rlotsJlrrflrrr

2(; j
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Ta6.rr,rqa 10

6-

H ig 1tr+

He Ig 1f6

C lg ltr+
lVIg Ig lVs

lg 1V+

lg 1V++

1g 1/
Si ig 1/+

ig /y'++

Ig 1[
Ca lg 196

Ig 1['
lg 1V++

1g 1/
Ti 1g 1tr+

Ig 1Y++

1g 1/
V Ig 1/+

1g 1t/++

1g I/
Cr Ig l/e

Ig /tr+
19 If++
lg 1/

Mn lg 1f+
lg 1i/++

1g 1f
Fe 1g /[6

1g /tl+
lg /y'++
lg If

Sr* Ig /tr+
lg /y'++
lg If

Y* lg 1V+

Ig 1U++

lg /f

21 ,0L:
16,31
20, 33
20, 38

20, 66

19,35
18, 32

19,39
15,tlr
18,67
19,91
19,93
17 ,79
18,33
78,ttt,
16,46
i6,98
t7 ,70
t6,01t
t7 ,88
17 ,73
18,16 

l

+0,02
25,02
24,74
2l ,98
16, 18
20,00
20,t2
20,37
20,49
19,53
20,51t
15,08
18, 69

20, 00
20,02
t7 ,75
18, 36

18,46
16,26
i6,85
i6,95
16,07
18,43
18, 35

18, 69

18, 65

18,66
18, 96

18,18
27,67
27,39
21 ,85
15,08
t6,77
16,71
17,36
18, 70

-0, 38
24,72
24,97
22,35
L6,34
20,02
20, 39
20,54
2t,17
20,49
27,25
15,85
19,73
2l ,29
2l ,30
17 ,67
18, 53
18,59
!6,52
'17 ,37
'17 ,43
1.6,04
18, 82

18,99
19,21
18 ,95
19,13
19,31
77,99
2l ,71
21 ,69
22,00
15, 10

!6,97

-0, 37

24,97
zlrol
21 ,92
16,15
20,13
20,59
20,72
,, ,4

21 ,61
22,30
15,25
20,1.3

21 ,71
21 ,72
77 ,55
18 ,48
18, 53

1tl, J1
.la q,

77 ,27
16 ,01
18r3/t
78,62
18,80
18, 61

18,97
19, 13

77 ,78
2r,54
2t,63
2r,99
15,1.2

77 ,0r
t7 ,07
77 ,67
19,29 

I

19,30 
|

-0 ,01
25 ,03
24,79
2L,66
15,53
19,76
20,23
20, 36
21",34

20,75
21.,44

t4,75
78,61t
20,23
20,24
16,86
17 ,80
17 ,85
16,32
17 ,24
L7 ,29
15,64,
18,39
18,67
18,95
1.8,23
18, 60
18,75
17 ,51t
2t,31
2t,41
21 ,66
I4,94
16,74
L6 ,7lt
17 ,59
79,22
19,23

-0 ,07
25,01.
21r,76

21,44
15,61
20, t3
20, 69

20, 80

20,87
20,39
20,99
15,00
18,92
20,59
20, tiO

17 ,12
18,03
18,08
16,25
17 ,25
t7 ,29
15,32
17,98
18, 37

18,52
18,48
1.8,95

19,07
17,80
21,69
2l ,59
2I ,91t
T4,BB
16,84
16,84
17 ,73
19,47
19,zrg

-l-0,30
24,90
21t,10

21 ,43
15, 82

19,48
19,50
19,79
20,64
l'L),64
20,68
15,40
18,63
19,66
19,70
1.l,ot
18,10
18,21t

t6,29
t6,72
16,86
15.32
18,10 

I

18,01
i8,36
19,22
19,1.7

19,50
,I I ,'rD
20, 66

20,36
20,81t
15,11
1.6,41.

t6,43

+0,00
24,50
24,20
21,gg
t5 ,85
1.9,42
20,73
20,21
21,37
2t,08
21.,55
15,16
19,02
20,94
20, 95
'13,20

18,31
18,34
16,37
17 ,48
1,7 ,51,
16,10
t7 ,t8
17 ,78
17,88
18, 85

19,50
19,59
17 ,20
20,91t

27,48
L4,t1g
16,36
16,36

+0,1,
25,43
24,93

18, 61

18, 55

18, 88
lB,41t
2l ,86
2!,50
,, i,

15,31
16,87
16,88
!7 ,87
t9,'14
19, 16 18,72

16,97
17,66
19,25
i9,26

Ha BeJrrrqr{Hy lg /[ (He) , no;iyuaeMyro uo SopnrSue Bonr,quaua. L]acrr,rqno uo
rofi xe npuquHe BeJrrrK paa6poc B BHaqetrEflx lg .l/ AJrrr y1.Jrepo4a. Eorr,urofi
paa6poc Buatletrufi Ig // 4.nr HpeMr{r4fl cBflBaH B BrraqrrreJrr,Hori r,repe c reM,
qfo AJI.E OIIpeAeJIeI{r,r.fI CoAep?I(arrllfl HpeMHI{tI 6BUIO [CrIOJIbsoBarro i\{aJroe sr,rcJro

Jr:,,B-uil., roffianluxc.fl r( ToMy )r{e Ha troJroryrc qacTr, HpI4Bofi pocra. O4uarto ue
UCHJIIOqeHa BOBMOIITEOCTL TOIOI qTO qaCTuqEO STOT paS6po0 o6ycnOnten anO-
il{aJIII.flMI{ B OTEOCUTeJIE}HOI\I COAep}I(aHuII ItpeMHI.I.fi B aTIlIOC{epaX u3yqaeMbrx
3BeBA. flna oupeAeJreHrr.fl rIoJIHoro qucila aroMoB I(aJIr,III4f Mbr Bbrrry]r(AeHbr 6buru
trBa?fiAbl rrpr{Nrer{rrTr, {opmy.ny caxa, Tar( nalt B cneHrpax Hamr.rx tsBe3A 6r,rJlr4
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I,I3lt,reperrr,I TOJIbI(O JIIII{IU'I HeillTpajlbHoI'o ItaJIbII,IIJI' a 6oJIbrIIIIHcTtso aToMoB

ItaJl6rlr{fr B aTr\rog{epaX STLIX SBeBA HaXOAL{TCfl B ABa?ItALI I{O}II4SOBaHHOM COCTOfl-

Hu11. Aro TaH]Iie IpLIBSJIO It 6oilbmlIM oilu6ltaM B BIIaqeI{I4tr lg N g;lr flaJlbqI{'rl"

lgN

orr. 10. orsocflrefir,rrrfi xnMlrqecxraii cocras IJIB BOCT,MII CBepxrtrIaE-

Ton BB - A0. Eonsrurle cBerJrhre r{py)flnr.I - <Ctan4apTurtfr xl4Muqe-

cxnft coctan> [B]

Cpanueuue Harrrtrx oflpeAeJrentrft oruocureJrl,rroro od:rz.ntts aJreMerrroB B

sBeBAax q Leo, 13 Mon u 3H Cam c o[pe[eJIeHI4flMI{ A. A. Bonpuyxa AJIfl arl4x

;11e BBSBA [17] uofiaeaJro AoBoJrbrro xopoflee corJracrre, oEHaHo r4Merorcfi BEa-

suTeilbnble paBfllarllt.fl e Ig.l[ 4na Fe (go 1,5), RoTopBIM Mr,I He cMorllla HafiTIl

cnoJrbno-Hrr6ygr yAonrerBoprrTeJlbrroro o66fl CrreEu fl .

Ta6nzqa 11

,*'#? 
1..,,,orr,,,1 

n l.o 3H Carn o cyg 4Lac

FI

He
C

Mg
Si
Ca

Ti
V
Cr
Mn
Fe
Sr*
Y*

25,25
24,47
2t,55
2r,20
20, 80
19,50
18,80
17 ,35
18,97
19,05
2l ,05
16,50
16,50

25,57
25,07
2I ,15
20,80
19,53
20,07
19, 58

L7 ,24"
18, 30
t9,02
22,L6
17 ,02
19,30

24, JLI

24,59

20,16
20,97
20, 92
!8,2I
17 ,05
1B ,83
18,93
21 ,62
16,59
18 ,88

24,54
21t,1t0

2L,tt5
20,35
2l ,93
21.,35
tB, t6
1.6 , 90
').8,t13

tB, 76

21.,62

L6,64
18,93

25,02
24,78
21 ,65
20,35
2L,tg
20,2:)
17 ,81t
T7 ,28
1"8,81r

LB ,7lt
2t ,65
1.6,71"

19,22

24,94.
24,69
2l ,37
20,73
20,92
20,53
18,01
n1 q,

t8,45
19,00
2L,87
1.6,77
L9,tn1

13 Mon

25,01t
24,76
22,00
20,39
20 ,56
20,01t
tB,4B
L6,g7
lB,7l
18,98
2t,87
L6,73
78,7 /+

tH Cam B Ori

24,1t2
zlrtJ
20 ,09
20, 98

20,00
1.8,5/t
17 ,1.6
18,66
19,80
21.,Llt
1"6,73

53 Cas

2/t,50
24,20
2t,BB
20,21
21.,55
20,95
:lB,?t4
L7 ,5t
17, BB

19,59
2l ,ttg
16,36

26s

t
a

lo 
-n-- He 

--tr--t'tg 5[ Et Ii v Cr Mn Fe sr' Y*



Ta6auqa 12

r'1 Lco

lg (1fo,z FI)-o*
Rc

lg 2R"u,

Dt

ls ffr,, (He)

lg n" (nrr.)

7,,

16,49

0,69

1,22

l2
t3,71

'12,36

9800'

16,tn5

0, 85

l,:12

12

13,50

12,72

91r00o

16,39

0, 68

L,2T

1,2

13,52

12,65

9/r00o

16,40

0, B0

|,tt
8

13,70

12,75

9700'

t6,t4
0,63

I ,31t

L7

13,96

1.2,72

I 0300'

16,30

0, 65

1,20

l2
13,70

12,20

10300"

B ra6n. t2 upe4craBJreHo cpaBHeHr{e }rexoropbrx rapailrerpoB arr{ocd)ep
'rpex o6qux BBeBA rro olpeAeJreHu.rrM A. A. Eonpuyxa lr Halrrr]lr.

EolturraucrBo l,IayrrerrHblx Haxrr4 cBepxrr,rraHToB pacnoJro?fieHo s6ilrra[ ra-
JIaltrllalecltofi Inocnoctl[, B nl]eAeJrax cJro.fl, o6paayeuoro o6T,eRTaMrI rrJrocHtrx
IroAcllcrer{ lalantunra. E4lrr-rcrnenur,IM ucnrroseHr{eM B ET0NI orHorrreHtrrtrr, BoB-
MolI{IIo, ,IBJrtIeTcfl BBeBAa 1l Leo, rdt[emu1afl b - 55" r[ t : 600 nc. O4uano
BTa BIleBAa He nofia3l{BaeT fIBIrbIx a}Iox,IaJIIIft B xI4I\{LIqeCHoN[ COcTaBe, IIOAO6HT,IX

TeNI, ltoropEre o6HapylrreHbr I-. A6toru y cBepxrr,Irar{ToB, rraxoAflrqr[xcrr Ha
6onr,rur,rx paccrorrlrr,r-rrx or raJraxTrtqecnofi rrJrocnocr]r. flpaoga, uprrMepno AJrrr
rloJroBr{}rbr aJIeMe}l.ToB, [peA0TaBJreHr'rbrx rra {ur. 10, ToqHr{, orrlocflutrr{ec-g rt

n Leo, BarlllMalor ai{crpel{aJlbuoe rroJro}Iteuvle rto orHorleurlro ]t ocraJrb]Ir,rl!

sBeBAax{, HO rr AJrrr 3Tr,1x aJretre}rToB ynJroHeHurr lg I[ or cpe4nero Ig // AJIfl
Ilcex 3B0BA (noauotnno, 3a ncnrloqeHrreNr Kper,rlrux) uopa4rta o6lr.rHr,rx ornr.r6on
rr onpeAeJtcr.u,u,t lg Iy'.
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To,n XXVII, 1962 r.
OECEL'BATOI'I4II'I

BqTOEITT flPHITX IIOJIOC B CIEHTPE I{OBOIT I'EPHYJIECA
1960 IOIIA r4 3AnOH USMErrEHrAfI EE EJTECI(A

II . qt. (I Slea,iittoe

lIsy.1s116 llJII,ItirILrc flpftIrx IIoJroc B crronrpe Ilonoii J'epny,ireca tg60 rra ce 6,recn -lalt lra3blBacul,tii <eiF{cnt ,rpltrrx rIoJIoc)), q)oroMcrp[qecr{rre rra6nro4errr,ra 6r,rnn no.uy.yg1161

.aBropor{ [3]. Cncrrpo(poroucrpi,r.recnui,i uarepuarr l(ila yqacrna 2,,I 3500-5000 A l:rst
te [4], flprue no.rrocr,r B yrracrr{e crrexrpa ljosoi,i },}, 5000-6560 A rra*eperrr,r ro crenrpo-
;:parrlrar{ c o6r,efirfisHofi upr,rauoli, fioryqenubri\,r M. B. Cane,lmeloit.

llocrpoerrr,t roraptrrfur,ruecnr,re HpI,rBl,re reJrlrqr{rr Lr, B, Il I B* , V* , r.rcfipaBJrer.rrrbrx Ba

a{$ert apxrlx rloJroc. lJcpnr,rc rlrlr r.r3 nux o6rrapynruBaror rrilJror{ r6.nr'rar.r 311nqs1rr1q lg1 ==
:1,5. Coorsercrllyrofl{ee rlaAerrlIe 6.rrecna fio orrro[rerrrrro R Mar{cflMaJrr)rrorry Ltn: 4,.1.

B CI,THIIX ilyqax. flo-utrgr,rlrlol,ry, B sToT r{orre}rT Iloaaa ucryull,rra B rrepcxoArryro cTalII,Ir().
flpore4eua or{crparloJrrrqna lorapr'rrpul.rqecnux npxDrrx r{ r,roMerrry Mar(crn{yx{a 6necrrtr.
Ocno6onr4ertnr,ui ot rlJil{firrrrfl flprtr,rx noJroc roxaBarcJrh rlnera .I3x- I/* lloloii rr

rlpoMelr{yrlte Bperfenrr, oxlaqeHrroru r.ra6rro;1crruxufi, rrBr,rer{flJrcfi or -i-0,r.7 [o f 0"x,9, .116

coorBercrByer I,IBMeHerrfiro cuenrpor!orolrerpr.r.recHoit reNrrreparypbr or 6000 4o 5000".

l'I]E BRIGIIT BANDS EFFECT IN THE SPECTITUIU OF N HER T960 AND RE-
GULARITIES OF ITS LIGIIT VAItIATIONS, by P. ?. Chugaittou.- The irrfluencc
oi hright bands in lhe spectrum of N FIer tg60 on il,s magnitude, Lhe so-called <bright
bands^eflectr, Itas been st,udied. Specl,rophotomelric data for l,he spectral rcgion 1,3500-
5000 A wct'c takcn lrorn [{]. The bright bantls jn the region }" 5000-6560 A *.r. measri-
rcrl on spectrogt'anls oIN IIel takerr rvith a[ o]rjecLi\re pr.isrn hy X{. V. Savelyeva.

I-ogalitlrnriic U, B,V culvos ald also B*, 7*, corrcct,ed for the blight, bands elfcct
ralc obtairted. 'llhc filsl, thlec shorv a breal< near lg t : t.5. The colresponciing decrease
ir briglrl,ness relative lo Lhe rnaxirnum t\,nt, : 4.1 in blue light. ,,\pparenlly a[ this
.rr- onrerL tlte Nova cntet,ed tho i,r.arrsitional st agc.

Ttre logaril,hrnic ctuves arc exlr'apolaLcd to the morncnLoI brighl,ncss rnaximum. The
colol index B+ - l,'* (colrected {or l,he brighl bands eifect) of LLe Norra in the ill,erval
of Lime covclcd by oltscnaLiors cllanged h,om 0.,,.7 l,o 0.?119, rvhich colresponds to a chalrge
jn the spoctlopllotornetric Lornpcralnre from 6000" to 5000".

Mauenerure 6recrta rrouofi BBeBAri nocJre r,rancr{x{y}ra 6.necna o6'lRculerc.a,
-ltalt I{BBecTI{o? yn{er{brrrerrrreN'r u3flyrlgHut Ir ee I{ellpepr,]Brlol\t clenTpe tr r13x[e-

IreHllflr\,rr{ r.rHTerrcuBHocTejt frpnl,lx roJroc. ,[,na nayueur,lfl rrpor,rcxoAflrqr{x ilprr
:3ToM Srr3r{rrecH}Ix IlpoueccoB rrar.rJryrl[rrm{r4 ncxol{Hr,ri\rrr AaHIrbn(I,I r{BJlflloTcfl
.a6corlorHr,re cuertrpo$oro\{erplrqecxr{e r.rBr\repeHr.r.fl, I4B rrr{x l\[oryr 5r,r:rr, uony-
qeHr{ HpuBbre r.r3}{eHerrr,rfl oHeprerr,rarecnoro rroToHa r,rSIyqeHr,r.fr B Henpepr,IlHoNl
rclerrTpe r{ B HairiAorl r.rB ,rpr(rlx rroJroc It].
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fpyror:r Nrerog cocrorrr B orrpeAeJrenrrrr crenTpoSororrerpuuecxoft rel,rrrel]a*
Typr,r, anBr,rBaJreuTHbrx rxrrplru rroJroc lr nprrroft 6necrta rrosofi. florox xailyrre-
IrIIfl B r{eflpepbrBHor[ crtexTpe IraxoAflT Bbrqr.rraur{er{ rrs rroJlyqeHnoro {oroue:r-
prt.tecrtuM rryTex[ trHTerpaiIE]roro noTofia roil oruocurenr,nofi Aollrt u3ryrreur,rfr,
Horopaf Blrocrrrc.fl rrpr(r{Mll rroJrocaMr{. tr4cuonr,ayr arrl AaHHbre, lro]r{rro uarirrr
Tafi)fie snepreTnqecxrae uoTonr,r rl3fiyqeHlr.fl r xaxr4ofi r,r3 flpnr{x IroJroc.

Bnr,rquue -rpnllx rroJroc B crrenTpax HoBr,rx BBeBA rra r,rx 6lecH BtrepBr,re 6r,rJlo

nayqeHo E. A. Boponqonnu-Berr,.suurroBrrM [2], Haananurrrr ero tra(f{enrou
flpnux rroJroc). B nacroaqeii pa6ore rrprl r{crroJrr,BoBaHr{}r AaHrrr,rx {oronerpu-
qecnux lr cuexrpo$oroMerp[qecxux na6,nro4euufi Honoft lepny;reca 1960 r.
prccJreAoBaH eS{eHr.flpr{r{x rroJroc B ee cnexrpe r{ BanoH rrBNrener{r{r ee 6necrta.

(Dorouetplr.recrurft MaTeptraJr r;flr uB sameii flpeAbrAyrrlefi pa6otrr t3].
Iuluteucusnocrr4 flpnrlx rroJroc B cnenTlle Hosoir uayrregbr 3. P. n{ycre;relr,
7I. M. Itousrilosrrl,r, JI .C.falnnrrrrnr, P. I'1 .I{yrrar-rlopo4criort r,r T. X'I. Eap-
ram [1r 1. Anroprr npeAocraBr{Jrrr B }ra[re pacrroprr]nerrrle ran]ne Becb rroJryqe]r-

unrii tu,rn crenrpo{oroNroTpr{qecltnli uareplraJr, ro r{oropolry }{r{, AoTIoJIHITB

I'IX IlSIIeIleHIIrI, BrIBeJIU DIIBI4BaJIeI'ITIILIo IulIpI'IHbI IICeX flpHUX IIOJIOC U 6feIl4
B yqacrne crrei(rpa fufu 3650-5000 A. Vqacron cner{rpa }"},5000-6560 A
6r,ru nay.rerr rro c[enTpolpaMr\raNr, rrofiyqerrFrbrrl M. B. Caue,]rbesorlr c o5r,enuru-
rroft rrpneuofi rra reJrecrore A3T-5 IOntrroi:t crarrl\r,Ir{ fAI{Iil (4ucncpcux
200 Al"+t,tr, y IIy).flo 30 crer{rpolpaNrlrarr, rroJryrrcr{rrr{u c tl rrapra no 28 aupe-
rr.n, 6rtilrt BLrBeAerrIi gltBrrBaJreltrrrrrle rurrpr,rHr,r Bcex rloJroc r,r 6ren4 R 0Tor\r yqacr-
rre, Hporre II,, rioroparr BcIoAy 6rtna uepe4eplr{aua. M. B. CasetrreBa rro6eeno
paBpemr'rJra r,rcrrort,Borarl BTrr Aar{rrbre qln naureii pa6orli.

SnnlrBarelrrrafl rrrrrplrna H, 6r,rna oqeHer{a no 6a.nrrvrepoBcr(oi\.ry Aeripe[,reu-
ry, rioropr,ri.i garr n Ur], rr [o r,raMepe]rrrflx{ c raureprpeperrllrroHrrrrNr {urrtporr,
Br,rrroJrrrerrrrr,ru B. B. Ilpolror[renor:r [5]. O6a cnoco6a tr(aror clleArree Brraaler{r,rc

snBr[BaJIeHTHoit rilr.rpl,IHr,r ortoJlo 5000 A B neI]I{oA o oepe[I{Hbr }rapra rlo ItoIIeU

arrpeJrrr.
(Dopuy;rr,t Ailfl yqera uJrl,rrrrrrrfl rrpr{ux roJloc B crrertrlle nonoir BBoBALI }Ia ee

BneBAHyrc Beilr,rquuy BbrBe4errbr E. A. Boponqonrru-Berr.auuuosrnt l2l.
llcru m o6oenaqaer na6rro4aenrylo BBeBAIIyTo BeJrHcuHy u nanofi-ru6o rlreTo-
uoii clrcrelre tr tn*' - BBeBArryIo BeJIr{qI,IHy, ocuo6otit;qenrrylo or BJIrrflHIra ,Ip-
I{LIX TIOJ1OC, TO

Ip,TTl, -i- Z
111* -n1 

,2,51g -T,

P7dlu,

Pt,:
e (i,) q (1,) tft (7') 1 (t )

le (2') q (I) U (r) I (I) lma*

rgc W-,. - l)nBuBaJreHrrra.fl rurrpr,rrra rroJlocbr; e (fu) -- rfyurtqnn pacll]eAeJreHrrri

sHeprrurr B He[pepr,rBHoM clenTpe; q (],) - clerirpaJrbHaa qyBcTBr{reJlbrrocTr,

rprreMrrur(a lraryseuufl - {oroyuuoxrrreJrb unroc {lrnr,rp; 1, (I) - xoa{{lr-
qrrenr flpoapaquocrlr seMnofi aruoc{epr,r; X (X) - rroa{&ilqreur rporycxa-
rrrr.fl orrTrrrirlri pt,v z - coorseTcTBerr[o MoHoxponlaur.recnlrii r,r ur.rre|panrur,tfi
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l\er:icTByloiqr,re lIoroliu Jlyul4oToll sII0pIIIII? OTIIocnrqllcofl It I'IIIJIyqeHl'Ilo IJ He-

rlpepr,IBlro}[ CrreltTpe r.ro]JOii I,I 1]l,Illa]lieIIIIbIe B OTI{OCI,ITeJILIILIX O[,I'Il{llqaX [6].
Pacupe4erelrlre olreprr,rrr B lrelpepbruHoM crrortrpe Hosoir lepxyttcca t9Lr0 r'.

6nrno uayuerro B [4, 71. CyTir rro HprrBbrlr 1g E (tlr.), rpllBeAelrlrnru n [4], cncti-

rpofforouetpl{qecltafl ret\Ilcparypa Honofi R neproi{ C ccpeAIIIILI nlapra IIo Ito-

r{eq a[peJrfl cocraBJrrrJra onoJro 7000" (6ee yarera RJII,ITIIITfl xIe]nBBeB]IHoro ilo-
rnonleuua) . Couauro l7l ona 5trna pauga {0 000't7 rrrapra u 6500" 20 iua}lra.

f[nA nr,runC;reHllfl BeJII{rItIIIbr p),IIan{}I 6LIJIo IIpI,IIIrIro, uTo paclpeAeJlclrr'Ie arlel]-

r.rr{ B HerrpepbrB}roN,r cncltrpe Ifosoft B IIIlrepBaJIe l,}, 3650-6560 A coorller-
orBoBaJro rer{[eparypc 7000'. tlro6r,r oqerrr[Tb onur6ntr, BHoclINIr,Ie rIeroqrILrNI

Bl.ranrrer\r crertrporlorol{erplrrrecrioli rcunelrarypbl, BCe BT,ITIIICJTeIII{rI 6LIJIIT ilpo-
BeAeHr,r ralt',tie AJIa rellneparyp 9000 11 5000",

llocnorsny rraurr (horoNrerpflqecn[e rra6nrl4entrl 5r,ttr,r peAyrtrI,lpoBa]tbr It

clrcrel,Ie U, B, V, wt;t r{crloJlr,SouaJrr,r AaIIIIlre o crleltrpaJlbHoll rIyBcrBI4TeJIL-

Hocrl{ aluaparypr{ uB pa6orlr X. ,I(moncorla [B]. Tattan rpoltreAypa 6nrna 6lr

AocraroqHo crp01.oft, eoJrr,r 5br paoor\rarpl,tBaeNILre BBeaAbr lrMeJrrr q[cro ueflpe-
pbrBHblft crreltrp rrraJryqculrfl. l [arn.rnc flpnr{x rloJroo B crlenTpe }Io?Iter ]t[IecrII

B rlee rIeI(oTopyIO HeotlpeAeJlorrrocTr,. o4nano, I1ocrtoJILIt] HaIIIa qllcTOIla'I ollc-
rcua {lrsruecnrr AoBoirbr.ro SJrrlBrta n crrcrerre ,I[xiorrcona, Briocut{Lre raltoii
upoqegypoii orur16KI,I, no-BLAI,INIollY, rre6 olrr,ulte.

ItoaSsnqr.rerrr 11prrsp1r1119s'r,' 3eNruoji arl\roc+0,1)br fit;rn nart'r ltJ crirTbo

B. A. I{para l9l.
3{{ext rrpnr{x rroJroc 6i,rl Br,r.McrIeH rraNII,I /{Jrrr aBcBII,HLrx Delrlrqt'Irr, IIoJry-

.icErrrJX c {urr,rpaiuv B wV. B o6nacTn cllel(Tpa, oxBarllBaeMofi Slurtport U,

cor.JracHo Aarrr-rblx[ cfleltrpaJrbrrr,rx na6lrogeu]Iii He 5ruro aalietllrrx flprilrX IIo-
Jtoc, Sa ucHrroseHl,reNr 0JII4BaroqrlxcrI Br,IcIIrux aulerro]l cepllrl Eanrlrcpa n

yaracrne 1,1" 4050-3650 A. I\{oxuro o.lrlrarr,, uro BBeB[Hr{e I]eJrIrqrrIIrI? loJly-
qcHltr,re c {u;rnrporu [/, xapanrepr{Byror ]J oc}roBrror\I rIelpepLIBIIoe IrBJlyrIeHI,Ie

D rlrrrcpBalle },fu 4050-3000 A.
Pcaynrrarlr nr,rqucnenr'rii RcJrr{alrru p^ AJrtr llcex rroJloc u 6ileHA, IIaxoAt{-

rrlr,rxcfl B yuacTHax c[ortTpa, oxBaTL,rBaeNrLIx &I,IJlbrpanr]{ ,B lt tr/, npr'ruegerrlr

B Ta6r. 1w2. B nepuolr rl r]Topoi\l oroJI6IIax Aarrr,I /IJITIHLI BoJIIT IroJIoc l, n ux
r,r4euru{lntaqrra. }J,r;r recno 6rrcrrl{}rllyronlrrxc.fl rIoJIoc [pI{IrrIxIaJlocb cpe/{Hee

BecoBoc Blraarelrr{e flJrrlr{ri l]oJrrrri 2, - cror6eq rpeurii. B uoctegyrolqrlx croJr6-
qax IrprrBeAeHbr BeJrrqrrHr>r pir rroJryqeHHr,re [pr,r Tpex SHarrelll{flx crIeHTpo{oTo-
rvrerpr{qecrroii teunepatyplr IJonoft: 5000, 7000 u 9000". B uoc;rregnr'rx crpoq-
nax ra6nuq AaHbr BrraqeHlrfl RoJlllel{r{br tr n aurcrpeMax, rIoJry{eIrIrIJe aIr'IC-

JreIrHIir\t IrHTeIpLrpoBaHlIeI[.
B ra6lr. 3 u 4 ilpr{Bel(eHLr poayJrrrTarr,r Br,ral[crerrr'Ift BCJITIIITII{],r n'14' - nx

4r;i $lrnr,rpol- B r 7. iJuaqeuurr EnBr{tsaJlerrrrrl,rx mr,Iprllr noJloc oclleA}I-flJ1I{cb

1ro rrecr{oJrbnrlnr [ocJreAoBareJrbHr,rN,r Hosaaf na6nrop,er,urii. B nepro],r croJr6lle

/{arJa cpeA}rflfl AaTa, B rlocJlel{yrctr\r{x - Bl.Iaqelrurl IleJrI'ItIrIr'Ibr p}w), I$ffr cooT-

BercrBylotrIr4x rloJroc r,r 6rclr4, B rlocJleAlrerir cron5qc - Betrtrrql,IIta tni'- ttx.

Benn.runrr mx - m 6uilTr BbrsucileHlr rartlrte AJrfI BHarlellr'ul crentpo{oro-
xrerprqecnofi reuncpa:rypr,r HoBoft 5000 u 9000'. 1\llancnlranslu,Ie paBJrI,rarIrrI

[o cpaBl.Ie]Iurc co B]raqeHl{flx{rl ln4' -- rz, rIpl,IBeAeIrrILIl\{I'I }r Ta6J1, 3, 4, Ona-

BaJrrrct )- 0n'r02 B crlllr{x tt l- 0"',04 ts ffieJITI;Ix nyqax. X'Iolnrro, rro-Bll4r'Iltol'ty.
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CtIllTaTL, tl.T0 lI0ttOTOl)itfI lltlyllCpellHOCTTr B llplIIIrl'lOrt 3IItlqelltIII Ttrrnlol)a-
Typr,I lr0 lilroclrJla cyrqeoTBCrrIIbIx OtlII6OIt.

R curtetl c rer\I, tITo r] rlpeArlAyn(r,rx pa6orax rto rrolrrru BBe3Aarr lrf{crrr lp-
Iilrx IIoJIoc IISyrIaJICfl TO"IIbrto t {orolpa{I,Iqcclirlx ,[5rt1;1t, I.rr{TCT]eClJ0 OT;\I0Tr1Tr,,
rITo rIoJIyqeI{}IbIc rIaNrlI Artr lloBoil lepty"ucca 11)60 r'. uHaqerrrrfr ntt' - ilL

3-rlaqr4TcJrLrlo 6o;rur,ure B cllrlr{x Jlyqax, {er\I r:} iricJITIIX.
Paccuo:rpr,r'u oco6elluocrtI rtprrloii 6.rrocrta Ilosoir l'cltrty.ueca It)tl0 r..

I{art 6r,rno noltaBaIIo )J. A. Bopouqonr,rrr-l3eJrr,flnrrrrroRbrrr, rraAeTrrrc 6,uecLtir
IIOIILIX ilBeBA IIOCJIe II&ItCIIll)rII& R TeqeHI{e OIIpel(eJI0IIHOltO IIpOr\r0;,riyTriil t}llc-
ItelII,I r\roir{er 6r,rtr, np eACTaB Jr crro { o p j\ry.rr oii ur,rTqa

ut 1.= Dto l- D, lg l,

1./(c /?z - SIlc3Aua,I B0JII,IqI{IIa B AaHIILIi,i tIotIeIlT l, oTC.IrrTr,r.r}acnftIii l} cyTrtar
oT ltoxleHTa lraItCI,IlIynIa 1 a tno I br 

- IlocTo.rln]Ir,Ie, 3trrclt BErarrerrlI0 1ioD6$[-
qlrelrra 1i crta.rlioo6paBrro rlarleHrlerctr lt 4a.nl,lrc:rhfiec r]r;trrcnclrne 3uol]](lt{ti,r ut:-
irllrrrlrrr,l. npoi,Icxol(rrT rro 3aRolry

ilL - ttlt l- &., Ig'1,

l'I T. A. 1101. lletrr,r-Inra rno coorRercrllyer eoea4noii lle"rr'rrrrrue B r\raliortiuyrre,.
ecJII{ Ce [Ipunrrcr,rBaTrr r{o}rerrTy, cJreAyrotrIetry rrepeB oArilr cyitulr lroc,rro pcaJrr,=
rloro l{artcrruyrra (lg L:0). 3ro rlralaHo reNr, rrro rrpi,r l:0 uptrso/Ienrrr,ro
rfop,r,ryrm reprrror cN{Lrc,[, Cor.nacrro B. A. ISoponqos;r-ss"r11,rrrrllrroBy, rrolirro,
oI(IraI{o, cqI'ITaTb, aITO B [I]eAerIaX OAHI,IX Cyrolt IlOCJre AooTr,rtrieHr{fl }rar{cr.rMytra.
6nccn r{oBorer rlocroflHcTr.

V llouoii l'cpnyreca 19(j0 r:. Bocxo/lrrr(afl rracrrr r{plrBoit 6;neoia 5lr.,ra, riari
t{BBocrno, npoilyr\erra. llcprlr,rc orlerrnr'r 6,necxa, I(aHrrbro C. ftaro ll I l, c.ne-

/1yrcu(t.re.

,-[irra, U.'1'. ,,r1,g

-\'Itrp,: ,1 
, 85 :1 , 

()

\l apr 5 ,82 l3 , l-r

,\la1n.7,iil 4,/t

IIa ttnacurrrlrc, rroJryqcnuoi,r 27 tfonpa;ur, Houarl 5r,r.ta c.lra6ecr l()"?. 'f1riu,y:

o6paeol,r, nrariclrltyNr 6r,rn qocrrruryr i\rciri/(y 27 rfespa.ux r,r 4 ]rapri\, i:r c oA1\ror.n
IIarlaJra IIa6JII0AoI'IIII,1 Slocrt IIonoii [aI(aJI. Mi,r rrplrul.ur,l 3rl r\ror\rc]rr i\lariorr]ryr\ril
I{ary x{apr 3,8 c rert, qro6r,r Aare Nrailr 4,8 coornercrBoBa.[ lg l:0.

I{a $r,rr. 1. r,r 2 rrpr,rae/{orra Bau}rcr.rrrocrb rroryrrcrrrrLrx rra}rr,r l3 j eueegnr,rx
Be.rrll{ullHonoii R cl{croi\Ie U, l},V r{ r.rcrrpauJrorr}rrrrx Ba arp{eri.r npnr.r,r rro.rro(t
IJr'v-v* or lg l. I{ari:lr y Apylr.rx Houl,rx BBeBA, Dra Banr,rcr.rr{ocrr, cocrorrr u;}
yalacTrtoll nptli\rLIx, I-.l.artnoir rplNtLIx, I]pe/trcrarJ.rrrlrcrqr{x rl]r\rcrrorirro Bso3Arrbrx
Bcruall'Ill [i, JJ, V, cIitrqItoo6pa.3]Io yBe.TlrrturBaercrr n6,rrr'rar'r Brralrcrrrrrr lg I : 1 ,5.
(iootr:erclrytou\0e llBr\r€IIelJre BBeBI(rroi'r Renrrrrrrrrlit .1.[o.no ii lro o.sro]rrorrrrro rr
eer{aH0r'rilraJrbrrorry 6necny Lnt: /r,1 r cnrrnx flyrrax. B,;\. 13opoilqoi]-lJejrr,-
flI{I4HOR OTi\reTprJr 7 rrOnux rteag (r,r:t 23 rray.1g1111Lrx) , y rtoTopi,rx [porrcxoAtr.Tr(.f
I,I3N{eI{eHtre rroa+rfnqr,reH.ra 0r u5trr,rBil Ltn: 3,8 tt0]. C 4pyroii cl,o}lorr6r,
cor.racllo f{. Mart Jla$.,rr.rrry [12], upn6nr,r3lrreJtrrrro ranorry ;ne 3r{arreur,rro
A lz coo:rnorcrByer rrarlaJro rrepexo4rrorlr craAr.rrr rra riprrntrx 6rrr:cta HoBbrx.

270



I IJtt r rlr r0utrrtr {rlg

JIJL

3835
3889
3934
3970
21009
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1t072
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4075
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1r138
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4187

4t95
1Q00
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4267
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1r301

/t340

4363
4388
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4437
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4481
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1t518

4534
4545
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1r798
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5015
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5169
5235
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OII
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0, 03
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0,41
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0,79

0,84

0, 88
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0, 97

0,07
0,98
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1 ,00

I ,00
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0,98
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0, 70
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0,25
0,54
0,80
0, 89

0,96

0, 98

0,99
1 ,00

1 ,00

I ,00
0, 98

0,97
0, 97

0, 96

0 ,94

0,89
0, 87

0 ,86

0 ,79

0,69

0,65
0, 51

0,1r5

0,38

0, i8

0,10

0, 04



Ta6,,iuqa 2

lI/.IcE'rllOrr r{ir]Iurl

48(i1

4922
492lt
,1959

1007

50i5
.r018

5i 69
;l lir;)

[):1.)
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ti300
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HeI
Fe II
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IO IIII
FIe I
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[lte II]
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I-Ie II
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fe II
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NII
NII
lN III
HeI
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Fe II
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4861

1t934
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5306
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6i46

6245

6355

6563

0,04

0,t7

0,38

0,85

0,99

1 ,00

0, 92

0,73

0, 63

0,52

0,41

0,27

0,20

0,14

0,04

0, 04

0,4'2

0, 89

1 ,00

0, 98

0, 88

0,72

0, 61

0,2,9

0, 37

0,24

0,r7

0, 11

0, 03

0, 04

0, 20

0,tt4

\
l

)

\
I,

I
0, 97

0, 85

0, 68

0, 58

0,46

0, 31r

0,21

0,15

0, 10

0, 02

i

)

Z,A 886 8ti7

Y 6onnuruucrBa r{B Hr{x B DTofi cragun Ha6[IoAarorcfl 6lrcrplre HoJre6anr{fl

6necHa r,rJrrd rJry6orlrft flpoBail ero c [ocJIeAyIotqI{M BTop[qHr,rM l\{al(cllt\Iyrrorf.

Ha xpuroft 6lecna Hosofi lepxyneca 1960 r. MoMeEry IrsMeIIeHIrfl Jlora-

pu$Musec1oro Hoe{{[qIIeIIra coorBeTCrBoBaJIa BaAepHHa IIaAeHuf 61ecga,

Kan yE(e orMesailoob B HaIIreft pa6ote [31.

B pa6ore [4] n arolr rpoMe]nyrne BpeNreHr (uocne4rure Arrtr i\rapra) or1le-
qeHo pe3Hoe yor{IeHr{e rloJroc }" 4640 N III lr },4686 He II.

Ha6,rro4euufl 6recna HoBoft B JrrlHlII{ Ho, nuuoilueuHr,re B. B. flponoSre-
Boft, Tanlfie rroBBoJrr4Jrr{ o6uapyxrurb pealtoe rraMelreHrre HaHJroHa Jroraplr{Ml{-
rrecnoft r(pl4Boft s6rwrsm sHasenufl lg t :1,5 [5]'

ttoas{uqllenrbl &i z D, norapn{nrauccxrx HpIIBbIx 6necna Hoeofi ts yrlbrpa-

SraOletonnrx, ctr{HIIx il }I{eJIrbIx rryqax (U, 8,7 - coorBeTcrBeHuo) np[Be-

AeHbr B ta6t. 5. Jlorapn{uuqecgre HpuBEIe I{c[paBJIeHHbIx 3a a$$ext flpltl'Ix
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floJloc (B* r 7*) eresgurrx ]leJrr{qlrH B cr{rrrrx }r }rteJITbIx flyqax oxBarriBaroT
lterrrmr.tfi npoMelnyroft Rper{eur,r. ,[,na uux 6r,rrr,r nr,lsltcJreHr,r roJIbI{o Hoa{{u-
IIlreHTr,r br, cootrretcTByrotr{[e Br,raqeHrrfr{ lg I ( {,5. Ouu Tanirre coAep}narcrr
s ra6n. 5.

Ta6nuqa 5

LIro6r,r orrpeAeJrr.rrb 6recrt
rpa{uoreronnrx .uyuax, 6r,rra

I{osoft B rrancr,hryr\{e B c}rrrr,lx, }r{eJrrbrx rr yJrt-
rrp orrS Be[eHa e ncTp an oJrtrqr.r.fr yrracTr( oB r(prrBr,rx ]

m

/,0 /,,t

@ur. 1 JlorapurfrrrruecRrre HpI4Bbre sBe3AHbrx seru'tllil U
(clerrr,re rpyxuur) lr B* (noryaaveprer'rnrre
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xapar(repr{Bycr\{blx xoDS+UqueIIra1{II 01, It llHaceHulo 1g I : 0. Peaylr,ra:r

onasaJICfl CJIeAyrOqur{:

tr/-n* : 2l5B; B.o* : 2']'89; [/,,ro* : 2l'03; ylo, : 2']'38; Bi,n*:2',''75"

Tor (rart. , rITo Bllarlerlue i?r.,r* : 2:'Bg onaaaJrocb BecLMa 6lr'reHlru It 3rta-

qerrr,rro t??pg,max:3T0, IoJIyqeIIHol,Iy Cl. I{axo, yl(asblBaeT Ha Aonycrl'll\,toCTl"

/,5/,00,5 2,0
rgt

Or.rr. 2, Jlorapu$lru.recr(r{e ltplrBrJe BBeBAHrirx BeJrrrqlrrr 7 (cletrrre
r,r I/* (uotyaaqepreunr,re npymnl.r)

rpymrn)

I rpoBeAeIlrrofi errcrparroJrrrqrrlr. ,[o,crarourro yBepc]r11oe oIIpeAeJrerir,re rtoat[-
rplrqueurou b, uorapur[Mlqecrrux KptrDbrx BeJrzarr,rH B*, V*, oclo6o]r{AeHHbrx
oT BJllrflr{r{fl trpr{I4x rroJloc, noATBep}r{AaeTcfl TeM, qTo aTI{ I{pEBbIe cxoAr{Tcfl
r6ruar,r BrrarreHrrfl lg / : 0 c coorrercrlylouurrn r{ptrBrrMl,r nernur.rn B, V.

,I[eficrnurenL]ro, B MoMerrr MancrrMyMa rroB],rx BBeBA rrpr{r{e rroJrocbr erqe
orcyrcrlyror rrJrr,r cta6r,r u lrx er!{exr AoJr}r{err 6urr 6nlraor{ rr rryJrro.

Moarno oqeHr{Tr, Tar{Ere ror{aaareJrr,r qnera I-Ioroii n uaxcar{yr{e. flory-
rrarorcrr BrraareHr.rfl (B - Z)n a* : 1 0l3t; (U - B)^0, : - 0:'86. Tpy4uo

18"'
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cyAr{ft,, B rralroft Mcpe oHrr peaJrbHr;r r.r xapar{reprr3yroT rlBer 3Be3Ar,r.
Menraeealuoe ilorJIoIrIeEI{e AoJI}r(Ho 6r,rno rrcHaBr{T}, rrcrr,rrrr{Bre rrortagareJlr.r
qBera. Eclu ucnonbaoBarr oqegr{y norJrorqeHtrf! All:2"'l4l, ro rroJryqaror-
cfl BHaqenlrrr rrorraaareleft (B 

-V)o,max 
: 

- 0]3tj; (U - B)o,max : - l:J4.
Maro neporrno, .rro6u HoBarr BBeBAa, o6rtqno lr''rerou{arr B Martcl{Myl{c
crrenrpaJrr,rlntrl rlln A-F, t{orJla o6na4arr ralttrMr{ nor{aSareJrflMrr uBera.
l3oalrotnuo, tITo ofIeIIIta norJrolqeHl{fl cr{JrbHo BaBblrtrerla rl trcrl{rlrrsrr]i uona-
sareJrr, qnera B -V 6:,'.x- n leficrallreJrr,Hocrr.r 6llraox rt HyJrro. cnegyer
TAH}ITE IIN,IETII B BIIAY, IITO ECJII{ MAHCUL{YM 6IECMA HOSOit NPOUCXOAIIT B

\'rot{ellT, r{olAa o[Tr4qecrtafi ToJrrqa o6ono.rxlr a nr.rgzuofi qacrrl rre[pepr,rD-
rrofo clerrrpa crar.roBr{rcn lranoii, To 3a rrpeAeJroM cepr{rT Earluepa orrrr,r-
qecrrafl roJrrrla 6ytr1er erqe AocraroqHo 6onsuofi r,r MaficrrNlyM 6"nectta B

ynr,rparluoneroBlr.y flysax Hacrynrrr nosme. ]l aroM cJrytlns rrpoBeAeHr.rarr
rraMlr ancrllafioJrflrtr{fl BBeBAHLIx BeJrrrquH U 6yget nenpanr,rlrnofi.

tr4nrepecuo orMerr{Tb, qro HaHJroH,rorapu{ulrqecnrrx HplrBr,rx BBeBAHBTX

Be.irusuH B*, V* , rrcrrpaBJrerrHEIx Ba eQ{eHr rrpltr,rx Irodrloc, AoBoJIbIro crrJlr,Ho
oTfiuqae'rcrr. I{art BrrAHo rre ra6;r.5, BlraueHn[ xoer[rfr,rqr,reuln D, pannr,r 3,gG
g,rn mpuror,i BeJrrrqun B* u 3,61 gn,rr xpnuoit 7*. Momuo, rro-Br{ArrMoMy, cqu-
Tarb, qro rraqr{Hafl c N[aHclrl{yr\ra rroHa3areJrb rlBera B,k -V* rretrpepErBHo yBe-
Jrtrqr.rBaJrcf, T. e. cuexrpo{oroMerpnqecfiafl Ter{rreparypa Hosofr rraAaJra.
B upoNrelnyrne BpeMeHrr, oxBaqer{HoM ua6;rro4eru,ralru (lg , : 1,0-1,5),
B*-V* r.rsr\,rerrrrJrcfl or0m,7 go 0t,9. Tanr.re BnaqeHurr rror{aaareJrrr uBera coor-
BercrByrcr cneHrpaJrbrrriM rrJraccau G5 v - K2 v. Cuenrposorolrerpllvecr(afl
reMrreparypa BBeBA arr{x rr{roB - or 6000 lo 5000'. Taxr,rnr o6paaoM, Br,rquc-
Jrelrtrfl llor(asaroJrrr qnera B* - 7* ro4rBepir{Aaror HerrocpeA0TBerrrrbre o[pe-
i(eJlerrr{.fi reMneparyprr Hosofi .

B aannroqenr{e rroJrbayrocr, cryqaer[ Bbrpaar{Tr, 6laro4apuocrr, tr{. M. Ito-
rrr,rJroBy, P. H. Ityualir.opo4cxofi, JI. C. lalnuny, 0. P. MycreJrro, T. M. Bap-
Tam Ba npeAocraBJreHrre cuertrpo{otoMerpr.rllecHoro }rareprraJra, a rar{}ile
M. B. Caeeilseroft, paapemrlBmeft r,rcnonr,BoBarr, pe3yJrbrarbr o6pa6ornr no-
ryqeurrbrx erc clexTporpaMM Honoft.

Mair 1961 r.
JI ureparypa

1. li. L. Whipple, C. Payne-Gaposchkin. Harv. Circ., No 411r, 1937.
2. E. A. Bopoflr{oB-Be.rrbrrtrrrrnor. Zs. f. Aph., 10,858, 1935.
3. II. O. LIyrai,lnor. tr4en. Itpnncnoii acrporprra. o6c., 26,2I7,1961 .

.'r. 3. P.I,I ycr e r r,tr1l. M. Itorr,rrror, JI. C. I a.r n lr rr, P.IJ.I{ yu a fi r o p o A-
cfi&lt, T. 1\,I. Eapraur. I{ar. Itpr,rncxori acrpor}lra. o6c.,26, 181, 1961.
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26, 220, 1C61.

'0. B. 11 . IT u n o rr o r. Ero.ur. A6acrylrar. acrporftra. o6c., .N! 14,47, 1"958.
7. Ii. I,IBarrol a, P. Oranecfirr. Acrp. qr.lpxy.rrap, J\i 2LL, 1960.
B. H. L. J o h n s o n. Ann. d'Aph., 18, 292, 1955.
9. B. A. I{ p tr r. F(ypc actpor[rlB]Irrr rr anea4toii acrporror{r{rr. focrexr.rs4ar, 1, 1951,

crp.490.
10. E. A. BoporrrloB-Be.rrbrrrrr{non. Brorn. IAI4III, J\! 1, 1940.
{1. S. I( a h o. Circ. IAU, i\! 1716, 1960.
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Tornr XXVII, 1962 r.

ItoJrEEAHIrfl EJIECITA HOBOIT TEPI{yJIBCA 1960 rO[A
B. B. II 7toltofibe6&, C. B. Iler.po.eoau'

il , O, 'I ycatouoo

q)oroofierrrpr.rrrccr{rrc rra6lrogenlrx Honofi l'epxyneca 1960 r'., [poBoAI,IBIrrrIecf B BIr-

Tplirroir, y.urrpa([uo.nc:rorofi ll r.rrrdtpaxpacnofi o6nacr-sx clerirpa, rroBBoJrI{JI]I 3 rcqeflfie or-
lleJrlnrix uouei,r o6rrapymI,lTL LrsMerrenus 6,recnail[BeTa aBeal\br co cnopocTr,ro +(0n?,03-
0'1,05) n .rac.

LIGIIT VARIATIONS OF N IIEIT 1960, by V. V. Prokolyeua, S. V. Arekrasoua arld
P. F. Chugainou.- Photelectric obscrvat,ions of N I'Icr 1960 made in l,he visual, ultra-
violet and infrared spectral rcgions permit,tcd the det,ection of lighl and color variaLions
of the star wit,h a velocity of f (0m.03-01)1.05) per hour during separatc nights.

flpu uccnep,oBarrr4r{ $ualruecroft [pupoArJ cBeqeull.fl lrol]brx BBeBA 6orrtiloe
SHaSeH[e r{t{eer BbrrrBJreHrre xapaHTepa crraAa 6necxa HoBof,r. Izlnrepecen ro-
npoc o uaJllrquu 6r,rcrpr,rx {rynryaquft lf osoft HaR B rlrrrerpaJlbr'IoM cBere, Tan

I,I B paSrl{q}rbrx cfleltTpaJrr,Hr,rx o6lactxx, a TaH]ne I1 B oTAeJIbHr,rX CIIeI{TpaJrL-

Hr,rx JIIlHrIflx. 3ru {nynryaryl[ 6ilecHa, ecJII{ oHI[ ue6oflblllue IIo a]InJIrrTyAe

u 6brcrpr,re tro BpeMelrrr, rroryr 6srrr, eaN{eqeHr,r roJrblto [o SoroDiler(Tplrqecxr{M
Ha6JIroAeHu.trM.

Becnofi 1960 r.. n Itpr,rlrcroft acrpo$uerlsccnor"I o6cepnatopllr{ IIaI\rI{ trpo-
BoAnJrncb (loroorerttpr{qecltr{e Ha6[roAcHus Honofi lepnyneca 1960 r. n sI4-

Ar{r\{ofi, ynrrpa{uoneroBol'r n uu{panpacHoir o6nacrnx cnenrpa. B nug,ltuoft

lr yrr,rpa{uoJreroBofi o6nacr.qx sBeBAa rla6rloAaracb Ha reJlecltorax MTM-200
n A3T-7 (D :20 c,n), a B nu{paItpaclloir - Ira reJrecnoue MTNI-500 (, -:
: 50 car,).

I{leronlre clrcrelrr,r Soroiue'rpou ua 20-cantr{}{erpoBlrx rcJrecnorlax {lralr-
rrecrrr{ 6nusnil n cr{crerre U, B,V 11-3].Iloarouy pe/{yxqllfl B erof,I cr{crexle,

r1o-Br{Ar,rMorry? }re BHocr{Jra cyqecrBer-rubrx 0lrr{6or{, Itoroprre ttIorJM 6r,rrb sr,Iena-

rrbrurpnr{}rr.I rroJrocaMll B crreltTpe Hosori. I{netouarr cl{cTerla Sotomerpa na

50-caurnuerpoBoM reJlecxorle olucarla no4po6no paIlee 14, 51.

Opuor"r I{B BaAarr, IrocraBJleu[brx rrprr o:rux rra6nroAellr{rrx, 6r,rno nr,rgplenue

6r,rc:rpr,rx $nynryaqnft 6necna Hotoft. ,[.nn a'rolo B nporpar{Nly, Itporle o6r,r'I-

rrhrx rradJrro4euuli Hotoit r{ BBoBA cpats}reHrrfl, 6r,rra unrroqel{a llerrpeplrBrrarl
perucrpaqr{fl ec 6recxa n {urr,rpax U, B,V (tenecrtorr A3T-7) lr I uurepdre-
pelrqr,rorrlrorr {r,rnr,'rpe, BbrAeJlflroIr\eM o6[acrr, B6lruBrr JIIlHrlrr IJo (telccxou
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MTM-500) . flepnr,re )ne Hoqr.I ua6,rmgeuuii roraaarn, uto oco6enuo 6rrcrpnx
xone6auufi 6recna (c ueplro4olr B HecftoJlblto iuuuyr) ue ua6lrogaercn. floatouy
r 4anr,uelimelr HetrpepbrBrrafl perr,rcrpalll{.fl 6lecna Flosoii He rIpoBoAI{JIacb.

O4nano [ocJreAyroqan o6pa6orrta na6lrog,eultii I{osoli uonasaila, qro B re-
qenrre rrer{oropr,rx lroqerYr rra6nroganucb }reAJrerrHrre Hone6aru,Ifl ce 6lecHa.
flocnotrtty BaAarla r{ccJleAoBar{trfl TaHr{x none6agnii I{o craBrrJlacl,, B IIaI[e]I
pacllopall{eH}rI1 oHaSaJlocb Jlrlllrr, ue6o.nrntoc rIrIC.rIo rto.Ieli, KorAa aur none6a-
llr.r.rl i\IorJlr{ 6r,rrr, ssrflpJIeHLr.

'l'16:rrr{a 1

,Uara

Mapr 11-12
14-15
25-26
26-27
27-28

fiurepra:r na6:rro-
Ierlrii, U. ?.

th2gm-2h5om
012 -235OD Dtr E O/LO OJ _L A\

030 -2 10
021 -200

dU
,lt

dB
(lt

dv
,lI

7

10

10

6

7

-ff"0a
+0,01

-0, 03

0,00

-0, 04

,FoDlo3

-l-0, 03
0,00
0 ,00
0, 00

+0m04
+0,04

0,00
0 ,00
0 ,00

B rraurr,rx lpeArrAyrqrtx pa6orax l1 ,41 a:l.lr naln4oit rto'ur 6lrnn ]lr,IBc/{eHbI

cpeAlrrrc Brraserrlrfl sBe3ArrrJx Be.rrr{qr{rr rr rlofta3aTeneft qne:ra Hosoil B pasrl,Iq-

Hr{x Jlyqax. B nacronrqer:r pa6o:rc 4lx 6otee nog,po6uoro rrccJreAoBaHufl 6Lr.trI'I

oro6panr,r Hoqr{ c yc:roli.lreoft rrpoBparrr{ocrbro rr qrlcroN,t na6,;rro4enttii ne lre-
Hee alerr,rpex. Tannx rro.reri c rraSnrogeu!1flN[r{ B c]'Icrex{e U, 8,7 onaaa,lroct,

nrITL, R nrrrfpanpacuofi o6,ractlr - rrecrb rr r] rI{HI{r{ Il* - Bocel\{b. IIo-
cKoJIr,riy lra6nro4er.run n nrr{paHpacuoft o6nacrtl 6nrnr rtaqarbr rIoBil{e, To

ToJrrrno 4ra opnor,i Hoqu uMerorca oAr-roBper\,IeHrlbre na6uo71errufl Il clrcrcnle

U, 8,7, n r,rrr{paHpacnoii o6lacur I[ B JIr{HrIn Hn.
I{a6"nmg,euufl B crlcreN{o U, B,V IIa reJrecnorfax MTM-200 r A3'I-7 s'rex

CJIYAIAfIX, ITOIAA OHI{ UPOBOAI{JII,ICb B OAHO I{ TO }ITE DPEN,I'II IIOI{A3AJIII fIOJIIIOE

corJracrre. flpu gatrnefimeu paccr{orpelll'Ilr oHr{ 6rrlu o5r,c4r{HeHbr.

Ta6:ruqa 2

lIHTeIlBa[ Ha-
6JrroAeHui,i, U. ?.

dL.ms
---dt

Mapt 25-26
26-27
27-28
29-30

Aupem 15-16
aD o,

27-28
28-29

oh56m-2h2Bm
028 -2 10

020 -2t0030 -2000 0zr -1 10

23 50 -1 30
23 00 -1 30
23 50 -0 35

-01"05
+0,05

-0,04 (5)

+0,02 (5)

0,00

-0,06
0,00

+0,03

o*ootsl
+0,01 (3)

-0,03
-0,04

0,00
0,00

o[oia1
+0,01 (6)

0,00

-0,05
+0,01
+0,01

-o*oatal
+0,03 (3)

-0,04
-0,01
-0,03
-0,02

5

4

1
4

t0
4

[,ta rtaxr4oft lra paccrrorperrur,rx rroqefi MLr Br,rq[cilI,rJrl,r cltopocrrl rlBNIeHe-

nlu 6lecna Ir rrofiaaaTeJIrr ItrBeTa Hosoft B pa3I[qHbrX ltyt1n1. Peeynr,rartr upeg-

cralrJlerlbl n ra6n. L,2.I) [epBo1\{, BropoM I{ rperlell cTolr6l{ax ra6lnq [pIIBe-

Aeur,r AarDr, r{HrepBaJlbr BpeNlerlrr !1 ql{cJro ua6.urogenlrfi. ,[la 27-28 u 28-
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29 napra, HorAa 6r,rro nonyuerro paBrroe qr.rcJro ua6rrogeuuii 4rR paaurrx Surr-
TpoD' qucilo na6nrog,enraft nplrno4urcn n cno6xax [JIfl fia]r(Aort nerflsfigr,r B qer-
BeproM, rrflroI\{ rr [recroM cron6qax ra6r,2, B uerueprot{, [rrro1{ r[ rrrecror\[
crol6qax ra6t, 7 ylta3aHbr cl(opocrr{ r{Brrerrerrr{r 6tecra Hoeoft B crrcrorre

IJ, B,v, Bbrpa]ri.rrr,rc R 3Bc,Ar{brx BeJr,ryr.4rrax ts qac ('#, 'lr, #). B rcx
nte ctor6qax ra6;n' 2 4anrr auaJroluqrrbre cxopocrr,I [BxIeHeHr{rI pasuocreii
BBeBAEr,rx BeJrr.lqrrH Ll ouoii r4 3Be3Ar,r cpaBrrelrr,rf u npacnoir u unspaxpacuofi
o6nacrsx cnenrpa: r o6racrn Jrr,rr{rrrr L"(+t')u o6racrnx f,,to:8200A r,r

roo0 :9400A( o^;i:''L, 'lA"'l'* ). u 
"roror{e 

ceAr,Mor,r ra6tr. z rpr.BeAerrr,r

c*opocrrl rr3lreHcrrr,rfl rrorrarareJrfl ,Iurru t'A'r#4lgn . Cuoco6 ilolyrrerr,rl r,o-

r{aaareJrrr qne:ra ACrruois+oo oruca}r paHee 14, bl.
I-Ian6onee xapaltrepnIJe l,rarIelreur,l,n 6necna rr qsera Honofi B Teqcrrr{e or-

AeJlrlr.rrrrx no-reft r{JrJrrocrpr,rpyrorcrr {lrr. 1, 2. flo ocu a6cqucc orJro}neuo Bpex[rr
na6nroAerurfi, uo ocr4 opAr,rrrar - BHeamroc{epnrre sHascr{[fl 3Be3[,rrr,rx Be-
ilr.rqnu Ifonofi B cr,rcrer[e fJ, B, V u pasnocreli Az]g:oo, L*un,,n t,r ronaaareJrfl
I{BeTa LCrroo/ooon.

l?accuotpeur{e Aar{rrbrx ra6tr, I [oHaBbrBacr, qro B arersrpex oJryrraflx r{B
l1'lrlr B reseHlle rloqr'r tra6nroAaJlocb llaMeHeru.re 6lecna lloloit co cnopocrbro
go 0"',04 B rrac. trilurepecrro, rr!:o ],rar{errcune 6necna r} flyqax [/ upor,rcxogr,uro
r{rralre, aielr B Jryqax B y V.

B ,qnyx cryqarrx rrBxrcrrerura 6recna B Jrr,rrrr,rrr Ho lr n {nnr.rpe [,I upor,rcxo-
AlIJIri llapaJrJreJrbrro, a R oArrol\{ nprr [ocrorrunou 6necxe n {unr,tpe u rra6tro-
l\aJrocL yl{cubrrrerrl{c 6,;recna B Jrr{rrr{r{ Ho. Oruerr,rlr, rrro rrocr(oJrbr{} IIo uo-
naAarra na npali rloJtocbr [ponycrtar{rrr lrurep6eper{qr{ourroro {nnlrpa [1r],
I{BI\{eI'IeIIlIfl ee ItOIITypa IIOI'JIII lloCItpI{}I}Ii\{aTLC.fl Itan uaMerrorrr,Ifl 6.neCrta BBeBALI
n lnunr,I Ho.

tr4a*erreHr,rfl 6rccna Hosofi r tfr,rnr,:rpax IJ u v flpor,rcxoArrJrn npn6rrlreu-
T0JIbHO OAIrI{aItoBo,

27-28 Mapra 6rrnn uonyvenr,r ua6rro;leHurr B nr,r4lr,uoii, ynr,rpa6nolerosoii
n lru{panpacnofi o6racr.rrx crenTpa. tr4a {nr. 2 rr,r71uo, .rro 6lecm Houoft oc:ra_
BaJICfl rrocrorrrrHr,rr{ n crrHeli, menrofi rn llu{panpacuor,l o6racrfix ofreHTpa, Ho
Bo3pacraJr n {unr,tpe IJ u s JIrrHr{r{ Ho. tr4auenerllre lronar]areJrfl rlrera
LCrrnn/onoo COOTIIeTCTBOBaJIO yBeJIIIq0III4IO I,IsJIyIIeHEfl 3a IIpeAeJIOnn Cepr.rrt fla-
ilclra lro cpaBHer.u,rrc c r,{Bryserrr,reM s o6ilactfl IrOO .-= 94004 . Bce a:ro, l]oaxro]fiHo,
cBrlAereJrr'crByeT o rotl' qro rraMeHelrlre gMr{cclrrl BoAopoAa NrorJro rrpo-
I{cxoAurb rrHaqe, aIeNI I'rB1\,IeHotrue uBryqeHrrfl Il ocraJIE,I{brx c[ertrpaJrb]Ibrx
o6nactsx.

tr4a 4aunr,rx ta6t. 2 BI{AIIo, qro xoA r4a}rerrerrrrfl 6nccna !r qBera BBeBAbr B
noHl{e }rapTa I{ B alrpcJre orle}rr, paauoo6paaen. oruerrrx{, rrTo It SToMy Bpet\,reHr{

ee cleltrp n unQpanpacrror,l o6nacrrr BlraqrrreJrbHo ycJroifiIrlrncs [6] r,r [oaroMy
rrts['IeHeIIufl uBflyqeHufl B orAeJIb]Ibrx cflcrtrpaJrr,rrr,rx o6;rac:r.gx lror.rur 6rrtr,
BI{BB ar'rbl carlri\rrr paBruqubrNrlr {anropaur.r.

Tari, narrpzw"ep, 22-23 anpenn na6nrogancs Rnnrrii pocr rlaJrytlsgrt
IfoBoIi naft B mr.lporronoJrocrrbrx nn$paxpacrrrrx rlrr,rrr,rpax, TaH r,r B rrlrrep-
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{epeuquouuorrr (o6nacrb H*). flonaeareflr qBera BBeBAbr npu DroM ocraBaJr-
Cff IIOCTOgHHbIM.

27 -28 atrpeJrFr 6recn Hosoft B Jrr{}rr.rr{ Ho r,r n o6racrz [uoo:82004
rlocrorHelr, a s o6flacrlr fr,nO:91100A cnerxa yr{eHllnaercg.CoornercrBer.Iuo
oroMy yMelrbrnaercfl rronaaareJrb qBera LCzrco/sEoo. ?IHrepecuo, rrro B gr)r

uour, paa6poc orAeflr,Hr,rx na6rrcAennii nortaaareJrfl qneta ACrrool,+oo IIoBor.i
(cpeguee HBaAparlqHoe ornJrolreHl{e orAeJrr,ur,rx ua6nro4eunii 6 : -l- 0:'035)

LI.B.V.
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{)ur, {. I{pulr,re r.raMerrerrr{rr 6tecna Hono:ii s reqeufie no,rcit lI-72, L4-15,25-26
uapra 1960 r.

BHaqrtreilbHo npeBocxo4ur paa6poc orAeJrbH],rx ua6nrc4ennir LC.Tsslsaoo AJIrI

BBeBAbr cpaBHeHrrfi 1o : fCiiOtO;. 3ro uoasonser cAeJrarr, 86180A, qro B

ory Ho.rb rrpotrcxoAr(Jrlr 6nrcrprre xone6anus uu$panpacuoro [oHaBareJrrr
qnera Hosoft.

flog,noga r(parr(o r.rror, Mo)nuo cr(aBarb, qro flaAeufie 6recxa Honofi fep-
r(yJreca 1960 r. trpotrcxoAr{Jlo He rrJIaBHo. Cpe4urr cr(opocm, rraMerreHr{r 6recxa
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230/2h
@ur. 2. fipunr,re rrBr\[eIIeHI{E 6tecna II l{Bera HOsOft n TeqeIIIle llocefi 27-28 uapra

22-23, 27-28 atrperrx 1960 r.

HOsOfi B fiepuoJ{ 0 cepeAI{IIbI \tapTa tro Kol{eq aIpeJlfl, COIJIaCHo I]oJIyqeIlHLII\{

paHee IipIlBbII\I 6leCfa, ile [peBbIIrIaJIa0*,01 B qao. Haulr oTMeqeHLI B oTAeJIb-

Hr,re rroqtt IIBMeHeHIIfl 6neCrra ?I IIBeTa C0 CItOpOCTbIo AO 0*r04 B sac, rtpuqerl

r(an B CTOpOlry yBeilUqelln.tr, TaH r{ yMeHbIxeIII{n. I4rIorga TaItI4o II3[I0IIeIIIIfl

6r,rnra o4nuafioBr,r B rrrrrpoltux yqacrnax clenTpa, a lrllorAa Ira6JIroAaJIIIcb Jll'{ulr}

B OTAe.TIf,IIbIX CIIeI(TpaJILHLIX O6JIaCTTIX.

XIaii {961 r.
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"rp. iOl .

B. E. Hr{HoEor, E, pr,r6na, C. B, U.xpacoBa, H. C. flonocyxrrHa.
I-Iacr:. rorrr, ctp, 228.

B: B. -{p o rto { r er a, T. C. B en.sntrrra. tr{an. I{pulrcnoft acrpolpua. o6c.,26, 220, 1961.

! B Ilponot[rera. flepenrenrrre BBeBABT, lZ,Z4g, Lgbg.
J. Dnf ay, M. BlocIr, y. Andrillat. C. G.,Z5l,22gg, 1960.



AnAIIEMT4fl IIAYIT CCCP
1I B.B E CTLIfl. H P I,I M C I{ O f{ A C T P O O I4 B I,I q E C IT O IX O E C E P B AT O P I4IZ

Torrr XXVII, 1962 r.

uccJ] EAOBAH I{E II pOCTpA }I CTB Er{HOrO pACIIpE[E"rrErI [I f
illlE3[ I] OBIACTII .IIEI]EAfI ?lSA zr0 (IIEIITP t:;t2", Il : -f 0',5)

Jf . il. flf e.rnurt,

I'Ia ocrotanulr naraJrola anTopa <Cnenrparr,ulre fi"rlaccr,t, rlororpar[r,ttccfir.rc ReJrrrrlrrrrrJ
1I ror{a3areJrr'r qnc,a 3404 BBe3A B co3rre3ltrr.rrr Jle6e4n} [1] lr pa6orr,r [2] rrly.ra,;rocL rrpo-
crpallcrBelllroc 1lacfipeAeJrelr]rc 3Be3i[ n oSracrrr paartopolr 1r2 nn. rl]alyca, c t\errrpo]r
I :52", 1, : a0o,5.

BIlgt'tuoe paclpcAeJrcrllle BBo3A no o6.racrr.t HepaBrroMeprro rlr-Ba rraJrrrqr,Ifl cBer.rrLrx
l)lrlICcIroiIIrLIx tyuarrllocteii r'r rerrllblx rrorJlorlaror{r{x o6ranon, J3cto llcc.ne4yeuyro o6rac.rt
rrolt{rro pasAeJrr.rTr, rra I{Bc qacTrr:

1.) ceneplraa - xapanrcllllayorcr 6onr,nrnr't rro.rrrrqecrBoM BBeBA rI rraJrr{qrleM rpyflfir{-
I)oBori BBCB/I BB - A0;

2) romuan - coAepll{ut ocrroBnyro rraccy or}erJroii rr rerrnoii 4u{r[yarroii llareplrfi r.,r

o1'IlocI'Ire,TrLrro 6ntrerurc 3Bol/lri A - F, r{oropr,re rlpoenrr.rpyrorcrr IIir l,er{rrr,re o6;rana.
O6;ractr coAepE{rrr rpLI cnorrJrerrIls BRcBiI B8-A0, paccMorperrrrbre n [3], r,r 3rra.lrrrroJl,-

Iloc r{oJrl'rrlecTBo e}II,IcCLIoIrIrbIx sBeBA corJracHo t4-6], ]l rreri o.tens r{aJro BB0BA parrTlr{x
cfleltrpaJrbrrbrx r{JraccoB O - I]2 r.r rrer O-cnonJrcrnrir. O6rrapytrienr,r rpyfi[trpoBnrI 3BeB[
llnrconlrx cnerr'luoctelt. IIeHotopr,re rIB [Irx cBrr3arrLr, ]lol]r{o}I{rro rerrerrrqecnrl, c re},Irloill
rrarepueii. Tpn rpynuupoBr{r'r 3BoBA BB - A0 Bx.rrroqaror oArrrroqrr,Tc ilBeaAbr o - B2
llr,rcoftI'Ix cnetl'Iuoctcl,i, rITo /\orroJrlrI,rTeJIr,rro IIoATBcp]fi[acr r,rx r[trelr.rocr{yro pea,rrrrrrocTL.

Onpege.[enr,r rpocrpalrcrBerruLre rurorrrocrrr Br]eB]I B5-F5 (ra6l,3). Pcay;rtra.rr,r
corrocraBJleHlJ c AaIIIILTI{n [9], nonyvcrrubrr,rr'I AJrrr o6;racrcii, crre]nfirnx u r,tocnclyeMor,l.
f[o paccroxutls 500 nc or Corlrqa pcayJrr,rarr,r 6,'rr'rsnrr. I:IeHor.opoc rrecoorrrc.r.orBrre, rla-
6'urcl1aeuoe ;1na 6o;rcc /{aJrcrtrlx paccroriruii, rro-lrrrArrror,ry, pcByJrLrar crpyr(rypLr Aarrfloir
o6,.,racrtr.

'fcr'uras Mareprrrr colJracllo [2] u uactoarqeii pa6o.i'c Harrr.rrlaercrr B r.{ccJregyeqorr ua-
rrpaDJrerrErr [pr{r{eprro c 500 rzc - oyx{ecrBerruo 6.nrrxre, -relr o6naKa neliTpa:Il,rroro nogo-
poiqa [11,12].

A STUDY OFTIIE SPACE I]ISTRIBUTION OF STAI1S IN TIIE CYGNUS REGION
r\ND SA 40 (CIINTER l:52, b: 1- 0..5), by L. p. Meti.h. - The space. dis-
llibution oI stars in a region with an area of 1r2 squale degrccs (cenrer. I -- s2, D : -l-0'.5)
lras becn studied using the cat,alogue <Spectral classes, photographic magnitudes and
colour indices of 3401t sl,ars in Cygnus> [1] and also [2].

The apparenl, distribution of stars irr t,he region is non-unilorm duc Lo the prescncc
of bright emission and darh nebulae. The invcsfigat,ed area can be dividerl ilto trvo parls:
i.) l,he northern, rvhich is characterized by a large nurnbcr of stars and thc prcsence oI
gloups of BB-A0 stars.
2) t,hc sout,hern, rvhich contains the main mass of brighL and dark difluse rnatl,er and corn-
lraratively near A-Ir slars projected on darl< clouds.

The regioncontains 3 cluslers of B8-A0slars, corsidered in [3], ard a considerable
:rrunber of cmission sl,ars, accoldin.g to [4-6]. It cont,ains very few o-R2 type stars aud
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no O clusters. Groups of high luminosity stars have been detected. Some of them ar€l

connecled, possibly genetically, wil,h dark matter. The three groups of B8-A0 stars:

include single O-B2 stars oi high luminosity, rvhich is an additional confirmation
their physical reality.

The space density of 85-F5 stars is found (tabie 3). The rcsult,s are comparcd wilh,
data of [9], obbained for an adjacenl region. The results arc similar to the distance ol'

500 parsecs, The discordance obselved for largel dis[ances is apparently a resu]t of the
structure of Ure sLudied region.

According to [2] and the presen0 invest,igation, thc darlc rnaLLcr in t]ie studied ili-
rectiol sets in aL abouL 500 parsecs, rvhich is essenlially nearcr thau hydrogen clouds

u,1,, 121.

$ 1. Srea4uoc fIoJIe rlccJleAyeuoir o6.uacur

Harauor. <Cuen:rparr,Irr,re r{Jraccrr, {o:rorpaSlruccnne Be.rrrlql{Hbr I{ [ol(a-
BareJrrr IIBera 3404 anea4 B coBBeaAuu JIe6ega> [1] rroason.fleT rICcJreAoBarr,

pacflpepeJrerrl4e BBeBA B HarIpaBJIe:utr:r. l:52", b :* 0o,5 r'ra nJlotrlaAl{ 42 nr.rpa-
gyca. B [2] paccuorpeuo pacrpeAeJreHlre sBeBA O - BZ I'I trorJlotrlarculeli r{a-

Tepr.lu. Sagaua Hacrolilleit pa6orrr - uccJreAoBarl(e npocrparlcrBeHlloro pao'

npeAeJrer{rr.E 3Be3A crreRrpaJlr,Hbrx ItJIaccoB B3-FB.
Enaro;1apr l{aJrrrqr{ro cBerJrr,rx ar\rrrccr{orrH},rx ryMa}IEocrel'i rr 06.tralioB ToAt-

trofi uarepur/t BrlAut\roe pacupeAeJlellue BBeBA rro o6rracTr,r IrepaBuoMepno. 3ut\-
qnTeJrErroe 6onnmuncnBo BBeBA B8 - A0, nauputuep, pacrloJlo?fierlo B ceBep-

Hor,i qacTlr O6laCrtr. Dro - trpeullyqecTBeHHo 6Olee ga.neltl{e BBe3ALL ,I[lu
erofr rracr[ xapanreprr],r 6oree panuoMepnr,rfi BBeBAHT,II'I {on u Hailuqrre rpyrt-
rrnpoBon BBeBA crrenrpaJrbHr;rx r(JraccoB BB - A0. B rc?nrrorl alacrrr o6.uacrn

cocpeAoroqerra oclroBrIafl lracca cBerJroft r,[ TeMHoiii gu{{yaflofi ]\raTep[!I rI BI4A-

Hr,r 6oJlee 6illtsnl,Ie BBeBArr A - F, HoTopIJe Hafi 6bI rlpoeltrlrpyrcTcs I{a o6JIa-'

na teunoft MaTepr{u.

B r,rccnegyertofi o6racrl{ IINIeeTc-rl TpII cRoIIneHI{fl 38eBA, I{oropble nol(-

po6uo r.rByqaila H. A. Bapxatora [3]; orra orI\IerI{JIa, qro Hal'r6oree paIrHIrc

BBeBAr,r cxorrneulrfi rrrreror crrenTpaJrr;rrrrfi ruacc BB - A0 u qto cIioIIJreIII'Itt

lorpyffieHu B TyMar.rlrocrr, CeBepHaa Auepr,rna, Stn cnol,rlellu.fl orNleqellbr utt

{ur. 1.

Flecuorpr tra To, qro uccileAyeN[arr o6Jracrb pacnoJro)rte]Ia tsAoJIb raJIaI{Tu-
qecr(oro anRaTopa, B HeIl oqeub I\raJIo paHLII,Ix SBeBA O - B2 I{ IIe o6Hapyil{eIIo

O-cnourerurft. Corracso AaHIIrII\I P. MtlHttoscltolo [4] u filn. Xep6nra [5],
BAecE rraxoArlTcrr BrraqrrTeJrbrroe qrrcJro 3MIICCI{oEHr,IX 3Be3A. Eo,;ree flpHl{e lIlJ

Hux 6rr.llra o6napyrnenrr fI. Meppr{JIJIol\I n I{. EepneJrorl [6].
Xep6ur [5] paccruarpr{Baer B r.{ccJrc/(yeN{oxr HaITpaBJICIII{I{ eNtuccuoilItblc'

BBSBATJ C1a6ee 12"',5 aneaTlHoi{ BeilIasIiuLI lr CsuTaeT, qTo OIJII IIoApaBAeJLrIIoTCtt

rra ABa IlI,IAa: Be-BBeBALr, ItoTopble BcTpeqaloTcfl B oTIIocI4TcJIbHo [poBparIHDIx

l,Iecrax rroJlrr Ha 6orr,urnx paccroflrlrrflx, l'r o6f,eltr6r c e]{rrcclloHHr,r}Ilr JIrIHrIfllIlI

(6onrmuuc'rBo - BBeBALT rrlrta T Te.nr,qa) , I{oropr,Ie }'Ioryr accoqnllpoBarbca

c onpylnarolqet"r rerrrroi:r llarcpueii. Sntnccuorrrtrrc BBeBALI pacnoJlaralorcrl IIo

o6tactn rolr(e r{epaBHor\rep[o: orrreqalorcfl rtor qel{Tpaqllll 3BeBA, }Iarpllllep 1}

ryNrarllrocrr{ IC 5070 (flernxan). Cpe,qu BBoBA erol'o cltotl.rlclllrfl Irer rIIr ognoii

parrrreir aneagr,r [5 ] .
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Or,rr. 1. flapra ulr4nuoro pacrrpeAeJreflnrr Btsc3A rr,rrarrroB r,I cBepxrr{rauToB
I{pec,rlttn - ruraHTLr, }ranbre Itpy}I{l{Ir - caepxtlrraHTLr, Oorbrrr{e ltpy}r{Hn - cltotrJretllrB

us [g]; f u II - rpytrnupotsr{rr BBeB,( Bbrcoxr{x cBeTnMocrefi

ox
tY



$ 2. Sneagl>I BTICoEI,IX cBerl,IMoorelri

Cpe4u l{CCJIeAyelIbIX BBeBI CneI(TpaJIb]ILIx t{Jlaccos O - FB ar,rgelerrr,r

:3llcaArrr Br,rconux cBeTuNlocrell: I - II u III. Ocnosauuelr AJIfl raltoro paaAe-

.rrerlllfl Ira rllrarlTbl Ir cBepxrl[tarlTLr rrocJlyltulu 6oflLilrl{e Sllaqerlltfl IIoI{aBa-

reJreii rlBera Err.rx BBeBA B rraraJrore [t]r [anur,re o [orJIo[I,eIrI{II corJlacuo [2].
'.1'o.rrroctl, Tartofo onlleAeJIerrrlfl IrcBeJlrrrta, I{o AJrtr crarr{crlrI(!1 peByrr,Tarlr

lrloJrr{e rrprreMJrerrbr. Cnepxrurarrrbr BbIneJIeIIbr 6oJlee yBepeIIIIo, TaI{ HaIt llx
ilor{aSaTeJrlr r{BeTa Har\rHoro [peBr,ruaroT rlor(aSaTeJrr[ qBeTa 3Be3A rJIaBIrOfi

rroc.TreAoBarcJlbHocrrr. B cnyuae rrlrarlToB peayJrlTar I\Iolr(Ho cqL{TaTt, I\{eHee

Torrrrbrr\r, uocnoJrbrty BIIecr, NrorJrrr cnaaarbcrr {nyHtyaqlu{ B rIorJIouI,eIII{I{, oco-
,6errrro BalrerHrite iqnR 6.nr'tanux BReBA tttacca F.

Ta5.,rr,rqa I

I, II
III 18, 5

14,8
17 ,I

19,6
or /

6,4
5'1

2,7
4,L

3,8 5,1
3,6

0,6
1,9

,n
4t4

B ra6n. t upuncTlenbr AaHrrrie o flpoqeurrroN{ coAepir{a}Il,Ir{ BB0BA l]brconrrx
.crlcrlrrrocreft n nccne4yer\{oii o6nac,u. CuepxruranTbl cocrallJlflIor 3,5%, a

|r,rrarrrbr - 4% or o6l1l,ero rrlcJra lrccJroi\yet{brx 3Be3A o - FB.

14a frur. 1, na noropoft [peAoTaBJrerro BrrArrr\[oe pacrrpeAeJrelrrle arl{x BBes[

rro o6Jracrr{, Br{Arro, qro o}rr4 rrrrotAa o6paaym rpynnLr. I{ettotoplte rr3 nllArr-

Irr,rx rpynnrrpoBon peaJrbrrr,r, Tan nart MoAyJrr{ paccroflIlr{Il sIleBA, BxoAtJ]r+rx

R rpynn[poBr(Ir, r{]\,reroT ue6orr,uroli pa36poc. Tanonrt, rraupl{rrep, ABe rpyllflbl
(i u II rra ablrr. 1), pacuono)rrellHl,Ic BIryrpI{ u 6rrt8 ryMal{Hocrrr Ceneprraa Aue-
pr.[na, rra paccro.rr]rrru rrpr{McprJo 1000 nc. FIa arou irie paccroflIu{I{ HaxoAl{Tcfl

rr o6JIaHo rervrrroi,i r{arepllu [2].3ro Aaer npaBo aaN[erl{Tr,' qro B rrccJreAyeMol\{

rraupaBJrerrr,ln 3Be3Ar,r Br,rcorrr.rx cBeTr,IlrocTcft crleltTpaJrblrbrx I{JIaccoB B3 - FB"

riax u 6onee panrurx clel(TpaJrbHlrx rtJlaccoB, cBflBarrbr, BoBI\lolItHo rerlcrl{rle-
'crrr{, c 4r.r{$yarroir Nrarepr4eii.

$ 3. Pacrrpe4eJleHr're BBcBII cfleltrpaJllllblx li,]IaccoB
IJS- A0

lIa rfur. 2 tritollcran"uerra napra Ru/],rr\Ioro pacupeAcJrcllr{fl paII}IrIx BIteBA

r(o A0 Brirrorr[Tcrbrro. 3Bca/{br ]lB .- A0 cocrannrrlor B/{ecu 6onr,nltncrso u
trlrcror TeHAerrqr{ro rpyflnr{poBaT],cfl. oc}roBrrafl r,racca DTI,IX 3Be3A paCIIoJIOine-

rra r Bepxrrcri cacru o6,racrlr, orr.rocr'rreJrbr{o cBo6oA}Ioii ot rentrroll nlarepuu.
floarouy ilpeAcraBJrrrerc.E RoBMolr{Hbu\I B aror\{ l\{ccre rlpocJreAlrrb pacrtpeAeJre-

rrr{c BreBA BB - A0 go paccrotlflrlfl 2000 nc ({lrr'. 3).

Hcnotopr,Ie IrB rpynlr{poBolt BBeBA BB - A0, nr,r4enalolqrrecfl Ha 4llrr.3'
,rB,rrrrrorcrr flpocrparrcrBerrr.rr,rl\ru. Boree paIII{rIe sBesAbr o - 82 BT,IC0HIIX CBe-

TIrr\,Iocreft coBrIaAaIor lro rloJrolrierlrlro c rrecraxlrr rIoR LIrrIeIIrIot:i niloruocrl{
3Be3A BB -. A0.
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Orr. 2. I{apra rugunroro pactrpeAeJreulra paulrrrx BBeBA go A0 nrrroql{reJrblro

I{pecrfinu - sBeBALr O - 82 cBeruMocrefi I -III, TeMHble npyErHl,r - BBeaEhr 83 - 85, cBeTJrEIe I{pyx{-
Hr.r -BBeBIr,r B8 - A0; rprr{afi Jr}IHI{fI - raflaHTr4secHr4ft aHBarop

[,xt. Haccay u V. Mopran [7] upeguonararor, qro B rpyrrl{poBnax paHHI{x

3BeBA BBeBAnr O - 82 sbrcoxux cBerl{Mocteft coctasrsror ue6olr[ylo qacrb',

TorAa HaK ocuoBrraf Macca - aro rloBnrrrre BBeBAbr B nr,renux cser[Mocrefi.

j /r. IlpoctpaHcrBelrrlbrc tl.rlorrlocrr'I BBeBA 85 -- F5

Bnme yflre orlreqaJrocrr rrepaBHor,reprroe pacrpeAeJleHl{e BBeBA uo o6,nactrr.

f{auurre, flpr{BeAeur'rbre n ra6n.3 pa6orrr [2], nonaarrBalor, qro AJr.fl BBeBII

p,o 12*,25 nragr,rnrofr {ororpaSuuecnofi BeJrr[qrrHr,r Hartr Marepr4aJr Mo]r{Eo cqn-
TarL rroJrHbru. Peeyrr,rarbr paclpeAeJlerrrlfl anea4 O - FB uo cnenrpaJrbrrbrlI
ItJraccal{ r'r rroAyJrrr\{ paccrorrnnli npr{BeAeHI;I n ta6r. 2. Be.nn.runr;' mo u ll'I
6r,rnn sanrr,r lre [1, 2] c y.Ietolr rorJrolrr,enlr.rr cornacno [2].
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Ta6ns\a2

<3,00
3,01-3, 50
3,51-4,00
lt,01-4,50
4, 51-5 ,00
5,01-5,50
5,51-6,00
6,01-6,50
6,51-7,00
7,01-7,50
7 , 51-9, 00
8, 0l-g , 50
8,51-9,00
I ,01-9, 50
I , 51-10,00

10,01-10,50
10,5i-11,00
11,0i-i1,50
1l ,51-12,00
12 ,01-t2,50
12,51-13,00
13,01-13,50

>/13,51

t
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4
4
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L
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1
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17
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46

102
75

I

1

4
12

5

11.

25

52
80
88
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2

8

I
I

17

bf)

63

53

47

1

-

;
J

t
6

8
4
8

t4
6

L

I
L

10

t0
t1.

19

27

35
23

J

-
J

t1.
r3
15

OD

40
oo
67

70

1.4

I

;
2

20

1.5

JL

40
4S

60

7g

127

146
1.4t

29

,(un oupegeJreHrrrr rrpocrpaHcrBeurrbrx trJrorrrocreft BBeBA crrefiTpaJILr{bIx
ltJlaccoB B5 - F5, pacuoroineHr{brx Ha paBJruqubrx paccroflHr{frx or Co.luqa,
IICIOJIE,SOBaJrr,rob {OpMyJrbr, rrp}rBoAeHHbre B r{r{r4re B. EOna [Bl.

Cornacrro Sopuy.rre (1rG) r [B]

It (t') :5 '\Iod '4 (irr)-.
\ / of3

rAe 0l - :rerecrrrrft yror, coorBercrByroqr.rft paeuepau r{ccJreAyerroii unoulaA-
ItLr, a / (n) - qucro BBeBA AaHHoit Beil[suur,r, floilyqer-rr{oe uB Ha6[roAeurit.
Facc:rosuns /' rraxoArrJrr{cb rro rrauecrHoii {opx{yfle

tgr:fln-b-Mol,
r\e nx - {ororpa$rlqecrtafl BBeBArrafi BeJrrtq[rHa, nc[paBJlerrHafi Ba rrorJlo-
q,eHl{e, a

Mo:MQn)-1'4.A,('ry.)A (m).d.m

corJlacno {oprrry;re (29) r [8]. Suecs M (tn) - cpeArrffi a6conrornaa froro-
rpa$uuecnafi BeJrtrqrrua, BBrrafl na pa6orr,r C. Man-Itacnn [9] [Jrfi ranoro ]fie
rrrrepBaJra cflexTpaJrbubrx rroAHJraccoB, a o - [r4crrepcus a6conrorrrbrx BeJIu-
qr{rr, TaH}r(e B3flrafl ua [9].
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Be;lr,rqr.rurr D,., rpuneAeHHbre n ra6n.3, garor rrJrorr{ocrr,r BBeBA r{a 1000 nc3

(Ann y4o6crBa corocraBJrer{rrr c Apyrr{x{r{ Aa}rr{brr\ur [9, 10]). I{an c.ne4ye:r r,re

:ra6.r. 3, AJrrr BDeBA F0 - F5 [pocrpaHorBeHHbre nJrorHocrr,r orrl]eAeJrerrrJ Jrlrrub

Ao paccrorrlurs s 400 ruc. HalrSorbrxrre rrJrorr{ocrlr BBeBA crrer{rpaJrbHbrx fiJrac-

con R5 -- A5 npr,rxoAflTc.rr Ha paccro.flFrr,rfl Ao 500 nc; AaJIbrrIe rrJlorrrocrr{

rraAaroT.

lla6nnqa 3

50

100

200

:100

,r,00

500
600
700

800

900

1000

i 100

l20t)
j:n0
j 1r00

i500
I ti0t)

0,0051r,

0, 005n
0 ,001t0
0, 003i)
0, 002ur

0,0018
0,00i2
0,00 10

0,00()9
0,0007
0,0()01i
0 ,otx)5
0,0(x,).4,

0, l)L)(i4

O,'fg1l

0,137
0,094
0,06/r
0,041t
0 ,032
0,021r
0,020
0,018
0,0i5
0,012
0,01t)
0 ,008

0,258
0,1ti8
0,111
0 ,070
0, 050

0,0112

0,035
0 ,028
t),024

t r++
0,72
0, 39

0,53

Cpasucrrrc rrarrrr,rx poByJrLTaroB c peayJrr,Taral{rr Man-Hacitn [9], rrony-
qcrrrrblNlrl IrN[ AJrrI o6,;racreft LF3b r LF4, crroninbrx c rrccJrcAycrloii, rloltaaaJro,
qro Ao paccrorllrrrfl 500 ruc cpaBrruuaerurrre rrJrorrrocrr,r Aocrarotlrro 5JU,I3III,L Ha
6oree AaJlcr(r.rx paccroflrrnrrx or CoJu{ua ria6rrop,aercrr Her(oropoo rrccoorRer-
ctnno (6o;rcc 6lrcrpr,ui crraA riJro'rrrocreii ancalt R rrccJrcAyeuoli oS,nacrll IrocJre

500 rzc). 3to uo;rier 6Lrrr, ubraBano nr,r6o oco60nuocrrri\{rr crpynrypr,r BBe3ArIoro

uoJIr{ Aarrrroir o6;racrrt, ;ur6o, crtope0, lr&Jrrrtl]rer\I rlotJlolqarc[I,rrx cr]eT o6lafiou
B IoTrirrr:rx c0 yqacTrtax. Iloc.rreAnec oScron:re;rLcTBo r{ol'Jro rrllriBccTll It ToNIy,
qro BlreBALr, IraxoArrlqllccfr R arlrx yrlacrltax Ba rexlrlbr\Irt o6ranaltlt, rre 6r,urlr

yrrrerrLr rlpr'r oIIp cJ(c Jr clrr,Irl BB e3iu.rLrx r;noruocteilr.
O6"uana rrclirpa;rrrroro RoAopoAa B r,rccJreAyei\rorr rrarrllalJlcrrr{rl paorloJla-

rarorcrr no Aarrrrirxr pa4rrona6rrogeunii 141, 121 lra paccrorrHr,rrr [l]r,INIep]Io
1500 rrc. trlletrtg;, rexl, IIo HautrIrI ItaH]ILIr{ (pa6ottr 12] u lracrorllt\arr), o6larta
terriroii Nrarcpr,rrr rrarrflrrarorcfl c paccrorrHlrs 500 r?c, Tarurlr o6paaorr, ec;ntr

fIpIIIIIL\I€|.Tb, TITO OTIIoUeulIc ItOJIIIqeCTBa IaBa H IILIJII'I B IaIaItTlIIte.5olCe lUn
ttrer.roc flocrotrlrFro, To o6[arta rrer,i:rpa;rr,noro BoAopoAa /{oJr}nH],r rraqr{r{arbcrr
c 6onee 6rtuartr,rx paccrorrrrlrr"r, qeN,r lronaaairrr paAr,rorra6,irroqeurrr.

ll earinro.reur'rc rpnrroury 6narogapuocrr, S. C. IipoTlcrtoir u I4. I4. flponnn
Ba coBcrr,r rr BaNleqarrr,rfl, cAc,rrarrrrlre upn o5cyxiAerrr{r4 crarbrl, 13, B. laeplrrro-
By Ba lloNrorrl,b rrprr o6pa6orrte Nrarepr,raJra.

N,Iaii 1961 r.
19 Url. IitlLrlrcrroi.i oOcen,]:Il'., r. XXVII 
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AITAAEMI,IfI Ii ,,\ V ]i CCCP

I4 3 B E CT ?I fl IT P bI]\t C H O ]U A CTP O (D I4I 314 I{ E C I{ O fl O B C E P B A T O P I{I4
Torrr XXVII, 1962 r.

rd nTEf PLIP)/rOrUt4 ti 3BE3/1HL I [i 3 J tr ltTPOrJOil f IP I,IMETP

II . ]:t. IUtt,:t'ocr:xoii , trI . 1. jI,tt,trcc

Otrr,lcr,rBaorctr {oroanexTpn.rcclttlrr itrllrapa.Typa i(Jrtr rIcc.rIo/()narIIIfi troJltlpuBarUIorI-

IIbIX XapaI{ilepllCTIIIt IlsJryrlfilrlfl 3B03irl l} ItIiIpOl{l{X C,lIOliTpaJIT,lItII IIII'l0pI}aJIaX,

Crrnxporrro c llpaqorrrrclr arraJrr.rBilrolltr (1 o6lcen) rIoI)oIiJIIorrarorcn 20 llC-Ilritcrpa-
Topor|. Ilocne 6o;rr,uror.o rrrrcJra o6opo'r'or nil norri[orrcaropax IIaItaIIJIIIi]alorcn BaprIALr,

rrporroprp.rorraJTbrrbro cpcqrrci.i ila rporrn rra6.[oi((irnrfi rIrrrcrIctIB]roc'uI rloJrtrplrBoBalrrroii

cocraBJrnrorrlci,i cncra:]rio;r/\r,r jUrrI r{a}r{Aoto lroiIolr{erIrIrr arra.[Ir3aropa. lJ tc.rcntlc ncero
Bpelrorrrr rranorrJrolurfl rrpotIlurollr'rTCrr Ilerlpcpbrr]rrafl peI.IlcTparIIIrl IIoJITIOii ITl1TeIICIIBIIOCTII

cBCTit Ble3[rJ. j[.n.rr HorrrpoJrrr rryBcrBrrroir.brrocrrl a[rrapaTyp],t yrtotpc6:rRotcn cncrosoi't
Brii"[orr c nocrosturoi,i trorrtptraaqrtolit,

(JttltCaimag I\{OTOI(II1{a l{aoT IIOI}IIOiI{IIOC'tL IIOJIy{aTI, pe3}JILTaTbI, IIC 3aB.LICfln1lle OT

rtalretrcunit cneroBoro rrorona 3Bcll1rrr lro BporIfl rra6JIroAoIIIIfl. lruc.nrrqorrtae BpeMeItI{ Ha-

6;rro4our,u rrc [prtBol(rlT r{ AorroJrrIrITo.rtbIl]rrr{ outrr6nalr.
Peay.rilrarr,r npeAlaplITeJrr,rTr,IX rICflbrrilurri.i rro;rrpr.rrterpa fia 400-lrtrrinl,rlcerpol]orl

pei[pa(Topc [or{a3aJTrr, arro cpeArrfifl fitsaAparr'rqrras ourr.r6na oAtroro rra6.nro;lerura cocraB-
.irac,l 0,16lzu B (Terrclrr{ le;irrrprrBar\lI{ n L",7 s rIo;rIo}flr}IrIrIr rrJrocrroorlr iIoJIffprr3a[r1L{ nptr
Bpetrerrrl HanorrJrcrrlrfi 3 uuu, Tlponrtrlalorrlas orroco6rroctl, onpcAeJlrroMan flproctrro rlona
Horrrroro Hc6a, patsrra 11n1.

Cpanncnue c AarrrrbrMr,r Apyr.r.rx auropor] [16] uoxaarrnaCr, r11e rralra arrtraparypa rto:]-
BOJrrrcT IroJiy.11116 llCsyJrLTarbr, nC ycryrrarcx{llc rro Toarrrocrrr ir rlpolrr'rqaloilleii cnoco6-
rrocur Ha6rro4cHr'rflr{ c reJrecriorraMr.r BHaqr.rreJrr,rro 6onl,nrr'Ix paBMCpoB rlplt cpaBIrIrMoM Bpe-

lrcur.I ua6rroAelrrrfl.

AN INTEGI1ATIl\G STET-I-AII JTLECTROPOLAITiMETER, by .lV' M. Shakhouskoy
and 1y'. A. Dyn'tou.- Thc phot.oelectlic appalalus used for thc sLudy of thepolarizationatr
characteristics of st,ars in a rvide spectral rcgiol antl also thc procedure of measuremenL
are dcsoribcd. 'Iwcnty RC-integralors arc switched ovcr synclrrorously rvith the rotation
oI the analyzcr. (l rot/sec), each integrator collcsponding l,o a deliriile position of the ana-
lyzcr, AiLer a lal'gc rrumbcr oI rolations thc capacilors accurnulaLc a charge, rvhich is
proport,ional to the mean intensiLy of thc polarization comporellL of thc sl,ar for each:

position ol thc alal5rzcr. L)uring thc n Lole timc of acr,unulntiou, the total ligLrt intensit,v
oI thc sLar is rcgisl,cred continuously. A lighl, sl,andald rviLh consl,artl, polarizaliorr is
uscd irr ordcr to corrtrol the sensitiviLy of thc apparaLus.

The resul{,s obt.ained by thc adopLcd procctlurc do rroL depcnd on l,he variations o['

t,hc ligirl, flux ft'otn lhe st,ar driring obscrr,alions. Arr incroaso in Llte obsorving l,irlo does,

nol, loacl Lo adtliLional ellors.
llesujl,s oI a prelimirral'y tesL of tlrc polaliniclcl wiLh Lhe 400 rnnt lofi'aot,or show that

tlrc nrcan error of one obscrvalion is 0.{6% inLIrc degree of polalizaliorr arrd {o.7 in thc
posiliorr of Lhc piane of poializalion lol an accurnulalion t.irne oI Llrrcc mirut,es, The
penet,ratirg powc]', limil.ed by tlrc brighbness oi the nighl, sky, is tl'ri.

A comparison rvith rcsults oI oLhel aulhors [16] shorvs l,hat, Lhc t'osult,s, as regarr]
pr,ecisiot ald perrel,rat,ing po\{or, obiairred rvit,h lhe dcscribcd appat'atus are noL inferior
to those derived lrorn observations wtth considcrably Iargor t,elcscopes (fol a comparable
obsolr-al iorr Iirnt').

19'i
291



I. flonrpnsaqrroHrrue e{Senrr,r B lraryqeHltl{ BBeBAIILIx atrloc{ep Ao IIa-
cro.slu,ero BpelIeHrI ocralorcrl floqru ]Ie lr3yqelrlrr,rurl, 3ro o6r,.scn.*erc.rl ltalt
cpaRrrr,rreJrbuo ue6orr,ruuu (10 ner) cportoxr roqrrr,rx na6nrogelrlui rloJrrlprl-
gar{Irr{ cBera ilBea[, Tan r{ Tpy/{Hocrrrlrr'r orAe.rreHur e{Senron, BoBI.II{HaIoqlIx

r atrroc{epe 3tc3Ari, or NreiuaBeBglroir uornp}raal{r,rr. Me;ngy ter,I qpeasLr.Iart-

I{o BairiHo ycraHoBr,rrb, nanyro AorroJrnr{TeJrrnyro lru{ollNlaqrlrc o {ualruecnnx
npoqeccax r atuoc{epax BBeBI( rr o reoNrerpr,rqecnr,rx xapar{reprICTI,Inax or-
AeJIbHLIX SReBA I'I SBe3IIIIbIX CIICTCN'I IIOII{HO IIOltyt11116 II3 alIaJIlI3a flapalr.eTpOB

rroJr,rrpl.raarlr.rrl BBeBAHoro r,raJryqerrr{n. B .racrnocru, 6oflr,iloir nntepec [peA-
cTaBJlfleT BOSNTOIi{HOCTL rrSyrreHtlfl npOCTpaHCTueHHOri OprreHTartrlrrl nJIOcHocreif

op6rLr BarucHrro-Aeoii rrlrx crrcrclr,
fleperrii rrar H perrerrr,rrc aroii npo6reNrbr - paapa6otHa fioN'IrIJreHca cle-

qua,rr,uoli aflnapaTypr,r, BnJlroqarcII,elo npn6opl; AJrfl ollpeAeJreHlrfl IIapaMeT-
poB rrJrocrroii u arnuuur.recnoir rroJr.flplrBarlr,rrr r{BJryrreHrr.rl ts r.IelpeprIBHoNI

crrer{Tpe }r orAeJrE,rrbrx clenrpaJrEr-rbrx Jrrrrrr,rflx. Ognr,nr ua upn6opoB aroro HorI-

rlJreltca flBJr-flercfl anea4nr,rrYr rloJrtrprlNlerp, rrpeArraarrarIcHHr,II"I AJLrI I'lanepeHr{g

nnocriori rloJrtrpt{Barlrrr{ BBeBAHoro cBera B rrrrrponrrx cilertTpaJlr,Hbrx r{HTepBa-

rax. Cneqlr$r,r.recnue rpe6ouanr,rn K aroNly upu6opy cJIeAyIor I4B roro, qro

r{cItJrIoqeur{e ue}ItBBeBAnol'r noltrpllBarII,rlI rpaHTuqec]uI NIoiIiHo rIporrBBecrlr

ToJIbIto AJra rex BBeBA, co6crsenuafl rro.Tlflpr{Baqlrtr l{oropr,Ix }Io?Iter rleHflTbcfl
,co BpeNreHer\r, T. e. AJr.fl HecraqllolrapHllx BBCBtrt. Har'r6once uHTepecur,r B arox{

OTFIOIIIeHIIU DpyIITIIBHbIe IICpeNIeIIHLIe C IIeTeIIJIOBLIN'II'I IIeXaHII3NIaI\[]'I UBJrytlg-

:siri,tt ti rronorollbrc rIB tsarNrerrr'ro-tr(Bol"rrrLrx. Eo.nr,uu,rrrctro lo4o6rrr,rx BBeBA

oqerrL cna6r,r; uaNlcrrcru,lfl 6recrta y rrllx l\Ioryr 6srrr, gecbr\ta 6r,rcrpr,rntn. Orcrc4a

Br,rrenaror cJlcl{yrcrqr,re tpe6onarurt H BBcBAHo}[y rloJlflpll]Ierpy:
1. IIceaBr,rcr,rNrocrb peByJrrrTaroB rrBlrcper{}r.fl or r,IaN{cHeuuiir 6.irecna BrleBAbr

Bo RllcNrrr rra6nro4euua (rtart lrcrlrrrrl;rx, TaH Ir BLr3BaIrIILrx I,IBr,teIIeIIIrcNI npo-
BparlflooTr,r eclrnoli arlrocrlepi,r) :

2. 1\,{aricr,rr,raJrbrlo rJotsMoII(IIarI rrporll'Iqarolr{afl cuoco6noctr,.
3. l\{aloe Bpet\rfl r,rBNrepenr,rr{ (u cryuae 6lrcrpo lieurllorqer"Ic.n uonnpllsaql'rlr).
flocre4ultc ipa tpeSonaIII,Irr rIoJIbBrr yAoRJIerllopIIrb o/(I{oBporIerIno 6ee

[IoreI]rI Torrnocrr.l rrB[icperrrrfl. ,{or"rcrrlrte.rltrro, n paxII{ax rtonrtperrroii tleroAl,l-

rtlr eArlHcrBerrrtlrit cuoco6 uorr,rrucntrfl TorIrIocrI,I IrBi\IepcIIrIfI I{.TIII rtpoHllqamqtlr'I
,cuocoSnoc:rfl -- yBerr,rqetrlre Bperterur ua6lrolerrr.ut. O4IIario r 5ollull{rlcrBe
{toHrtllerlr;rx clJryqaer; oArro lrB aurx rpe6ooaIII,II"I tlBJr-flerctr ItlraBIILIrtr. Iloarolry
BoBr{rrnaer ueo6xogurrocrb pery.[rrpoBarrufl 1]pe\IeIII,I rra6rro4errutl B Ixupottllx
ilpcAeJrax 6ea rnccelrlrrl rpi,I sTONr AOIIOJIIII,ITCJIbITbTX IIOrpCrunOcrcli.

II. Paccr,rorprINl, Iialt CoorBcTCTIlylor sTI,tlI rpe6onarrlral{ CyIL\ecrByIolU{e

IICTOIU,I I'IBx{ep oIII'IfI nO JIfIpII 3 arIl'III CII eTa 3I] e 3/{.

t. X{cro71 rrerocpeAcrBer{Horo r,rBNrellerrrrfl cBerororo rlorolta nllrl paBlIIaIIIbIx

yrJrax rouopora arraJrlr3aropa. B rplrnqrrrlc AJrtI oArlo3Iraqlroro orrpoAeJIcllrtfl

flapar,reTl]o3 unocnoii uoJIfIpI,I3aIluI,I AocraToal]Io rpex lrarrcpeu1ui [1] s coor-

rJeTCTBlru c rpcr{rl ilaparrerpaN{n Crorica, xallaltrcpl{ByroxI,rINIIr rrJrocnyrc rtoJrf-

pr{Barlrrrc. I. A. Po;rrrroncrtlrrr [2] 6r,rno rona3arlo, qro rranSotrce BIitoAIIbI

B aTor\,r c"rlyarac yl.Jrri rroBopora arraJrlrsaTopa, paurnrc 60" n 120". IIo [pll l\{aJrlrx

Br{aqerrlrflx noJrrrpllsal{rm n 5ornruoNr ypoBrle ilIyx{oB Tpex rlaNlellelrltr,i oltagrr-

BaeTcfl HeAocTaTorIHo, LI Bce aBTopbr [3, /rl, I,tcrIoJIb3oBaBlIlIe aToT r{eToA npl'I
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r.ra6rroAeHr,rflx BBeBA, BeJrlI Iral\Ioperrrlrl B l0-20 paBJIlrcHr,Ix ylJrax ]loRopora
arraJruBaropa, flpu Dror\r Rperrfl oArroro rroJrrroro ua6nrogenrafl cr,rJrr,Ho yBeJrr{-
qI,rRaeTcfl lr Bcc l,r3nIerrclrr,Ifl IroJIrtoIo crJeToBol'o rloTorta 38e3Alil 3a 3To BpeNItI -
Italt lICTlIIIHl,Ie, Tafi I,I BL,I3BaIIIIT,IO I{3}[eIIeHI{elI SI{CTI'I}II{{I{U - BFI0CyT AOIIOJI-
Irl,rreJrE,rrl,rc oilrl6rir,I B peSy.rrbrar lra6rro4eur,rrr. 3To orHocr.lTcfl Ir n 1\[oAr{srIKa-
qr,rr,r n{eToAa, 3ar(Jrroqaroqeliea R rrelpepbrBrroii perucrparlrM cBeToBoro rroTona
nplr rrexaHlrqccHorr Bpaul,cHrrrr arraJlr.rsaropa [5].

2. i\{etoq paBAeJIerrr,Ir{ cBeroBoro ryqna rra ABa ilyqa c BBarrivrHo-oproro}raJrb-
IIbInII,r rloJr.[pr{Baqr.rr{1\{r'r rrprr uorlrorql,I [pr{BN{Dr Bollac:roua [JII{ arlaJlorr{rlHolo
efi auarr,raaropa tn cpaBHeHufl r,rrrreHc]rBuocrtr DTr{x lyuefi (upurueuanutuitca
V. Xlurneponr [6] u A. Eepou [7J) o6,raaaer p.flAor\r rper{N{yulecrB no cpatsHe*
Er{Io c rpeAbrAylqr.lx{ MeToAoM. f[eiicturrerbHo, BCe I4BMeHeHr.rfl rroJr]roro cBe-

ToBoro rlorol{a 0ALIHaltoBo cI(aBLIBarorcfl Ha rrrrrer{clrBHocrr{ o6oux nyql{oB.
Montrro [oI{aBarb, rrro BJrl{flIrrre L{x Ha paB}rocr}, Ir}rreHcllBHocrcii, nenocpeg-
0TBeIIHO rrSrfepfler{yrc B Aa}IrIoN{ }IeToAe, SHasIITelbHo r{errblrlg, qeN{ Ha IIoJIIryrc
I{HTeIrCI4BIiocrr,, 3ro AaeT Bo3r,Io}fiIrocTb [osTu rIoJIIroCTf,ro cHoi\{rreHol4poBaT},
MepqaHlte 3Ire3Ar,I I{ sacTI4rIHO - }lSnrcrreHr{fl AKCTLIHItqnlr. o4naxo JUI'I cJIa-
6r,rx snea4, r(orAa rJraBubrr{ r4crosHr.rnoNr rrryMoB .sBJrrrercfl gpo6onoit e{SeHr
{ororona, aror Blrl,rrpblur B Tosrrocrl{. AeJraerctr Lrecyu{ecrseuur,rr( [6].

,[nr onpe4eJreHl{tr Bcex rrapaMerpoB rrJrocHofi uonapr,raartrrrr{ neo6xoglrmo
r{3l\{cpllTr' paBHocTb IlHTcIrcIIBHocreii ;1nyx nyuefi B }recr{oJrbnlrx (naH Muult-
n[yr{ .- Anyx) no,no}I{ellrlflx arra,firrSaTopa rr floJrriryro r.rHTeHcrrBrrocTb oAHoro r{B

.nyuefi (rElu cyurlapllylo l{I{rel{crrBr.rocrr, o6or.rx nyveri) . flpartrr,ruecxr.{ arr.r Be-
Jrr,rqrrrrbr r{Br\{epflrorcrr llrfl 6-12 noloirienufi aHarrrrBaropa, 3ro [pr.{BoAr{T rt
Buaqr.rrcJrr;Holry yBeilr,rqcrrrrro Rpeil,reHlr rroJrrroro na6nro4euux (4o 20-30 ruun.),
s oco6eunocrl{ rlorol\{y, qro l}llecre c a}raJrr{Baropoll neo6xoArrxfo rroBopasuBarl
rr ilpueNrHl,rrtr,r r,r3ryseHtttr, T. e. Becr, npr.r6op. flpnucrrenr,re orrrralecHor.o Bpa-
trIeHl{fl IIJTOCI(OCTI{ rIOJIflpLlSaIIr{r,I llOBr[O]nJrO Jrr.rrrrrr Il y3rron{ cllertTpaJrbHoM I4I{-
TepBaJIe II NIoII{eT npITBeCTII K AorIoJr}IIrTe JIbIr.lIlI ourr,r6nau II rroTepe CBeTa.
Il[arttcperrrrn rIoJIHbIx ]II.ITeHCLrBHocrer,i u paarrocreri r.rx orrrocflTcrr r( paaur,rl{ n{o-
r{eI'ITaN[ Rpel{eHl{. Iloarouy ]\{cAJrerrHLre Lr3N{eHerrr,rfl o6ulero c]lcroBoro rroroHa
Ba BpeNrrr na6nroqerurfr l\roryr r{cxaBrrrL peByJrETarr,r I,IBArcpcur,rrt,

/{pyloii HeAocraror{ rrerol(a - rpyAuocrr, uo46opa AByx Aocraro.rno 6nr,ri}-
HIIx rro xapaltrepl{crtrrl(alI {otoyrruomnre,rcir c xoporxr,n\rrr rraparierparuu. FIc-
coBflalerrl,rc xapaltrepr{ctuH Sotoyrrrrotnr'tterefi Ilplr]]o[r,rT n l\orroJrrrr,rreJrr,rrhrrr
ourn6nalr.

3. Mo4ylaqr.rouunui [IeroA, octronasnni.i Ha orAeJrcrrr{r,r rr ycuJreflr,rlr nepe-
ueHnorii cocraRJrt{rctqer:r dtototona, roJryrrarorqolicx npn 6r,rcrpor{ Bparr,e}rrdrr
aHaJIIrBaropa. Stot l{eroA TaH}ne Aaer Bo3rroriHocrb rtorrnorrcr{poBarb r,IBNre-

HeIrlIfl oSrqero cBeroBoro norolta. flplr oronr r{cltJrroqalorctr ourla6rtlr, BoBIIII-
Italoqr{e or rrccoBrraAeHr,rrr xapanrepr{crun r[oroyrrno]r{r,rreJrer"r. f{pyr.oe 4o-
crol{IrcrBo l\feroAa - rroflyrlerrrre orreub ]\raJroro Bper\reHrr rIoJrIror.o na6nro4errnn
3a cqeT SHaTITTTeJILIIOIO COI{panICrrr{.fr rrpoAoJI}nr{TcJrr,rrocTll Rcrrox{or.aTcJrbrrr,rx
ouepaqufi. cre4yet oTMoTI,ITL, qTO yrtasaErlrbro AocTol{rrcTua rror(a cu(e rre rr0-
rloJlrrsoDaJrrlcr, B BBc3Alroit aJIenrponoJrflprrN{erplur. ]lnaurrurii rrc4ocraron n{c-
TOAa 

- SaBIICIIIIOCTL peByJIbTaTOB I,I3l{opeHI4tI OT qyBCTBI,ITeJII)IIOCTII yCI,IJII{-
TeJrrr; DTo BLJBr,rBaer neo6xogunrocrrr crreqr{artnoii natn6ponnr.r.
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B upuuennguelic.n [,nr. Xon;rou [B) lro4niplritaqrrll paccrtarpuBaeNrolo rle-

TOAa IIJTOCnOCTb rrOirfprl3ar{lll,r olpeAeIflercfl c tlorlorqbro cI'IHxporlHol'o AeTeItTo-

pa Co C[B]II'Or\I saCTorLI NIeE(Ay qacrotOft ltoAyJIrIq[lI lt 'Iactotoi'r olopHolo

Iranpf)Iterrr4n. Mornno uor{a3arb, rrro crrrHaJr Ha BblxoAe Aer0nTopa ar(BI'IBa-

.TrerITeH B ATOII CJ]yqae I1eper\IeHHOft CoCTaBJIfIOU],eii {orotOna, IloJlyqamUlefiCn

rrpr,{ BparqeHI,III aHaJIusaTopa C 'Iact'otoli, panuoi'I paBFIocT}I rIacToT xloAy.[flIIu]I

u o[opr,roro rrarrpflincrr]rs, 14alreucHr{e paBHocrlr {aa clrrnana lI olop}Iolo }Ia-

rrpfl)I(eHlrf CoorBeroTByer rISIIeHeIrlIm yI'JIa rloBopoTa ar.IaJrllsaTopa' Orcmga

oJreAyeT, qTo pel]ucTpl{pyellhle SIIaqe}II{fl cIIIIIaJIa [pl'I pa3ItrqHbIX IIOBOpOTaX

ar{aJrr{Baropa orrrocflrcfl n paBHrINI Nro}IeIITarI Bpe},IeHI,I. /[na naln6poBltfl yflo-

Tlle6JrrIJIocb cIreqI,IaJrLHoe npllcloco6,neulre, cocTorlqee lr3 trocJrcAoBaTeJIb]Io

ycTarroBJrelrrrLrx npr{cTarJrlrqecrtoto AenoJr.spI,I3aTopa r{ uaHJIoHIloit nnocno-

rrapaJIJIgJIbHoit n;tactnlllill, BIloc.flIqcii UOCtO.srrHyIo I{ I'ISBecTIIyrc [oJIfpII3a-

qnro. flplr BBeAcrrlrrr aroro rrpl[cnoco6nenr,rs B rryqon cBery I'{3N'IeptIeNIo}i 3Be3-

AbI [plIAaDaJIaCb IIOCTOflIIHafl IIo BeJIlIIIuHe ]I HalpallJIeHIIIO IIOJIflpI'ISaIIIIfl ' C

rtotOpOii I,I CpaBIII{BaJIaCIr IIsIlepeIIHaf gettcrnurenbllafl IIo.rIflpI{3aqIIfl 38e3.IIbI'

llo,rnrri.i qr,tnn na6nro4,cnlri'r 3arlllllaer oltoJro 10 ulru'
IlegocTarorr xrcro/la Xo.[Ia - cItJrbrrarl Bal]lrcltrlocrb lleilyJILTaroB lrsl\Ie-

pclurfl oT rdBlIerIoIIurI rloJlllor.o cBeToBolo rloTolta sBeBAbr Bo DpeNIfl I-Ia6ilIoAc-

qrrfl. B oco6cIIHoCTlI llTo oTIIocI'ITc.s H IIpIlIlflToxIy Xonnort CuOco6y ItaJIlI6poB'

Iilr, noTopllir roo6qe tIB.rItIeTcrI ooIIoBIILIII IIcTOqHI{Ito}I o[II{6oIt B AaHIIol\I

BalpIrarITe IlIeTOAa.

III. tr4a [poBeAeflrroro paccNroTperrr{fi CJreAyeT, aITO IrlI O/{rIH IIB IIpIITIeIIflB-

rirr,txcf Ao cLIx lroll N,IeToAoB ll3[lepellllf IIOJIflpI[3aqI'tI4 cBeTa 3Be3[ He yAOBJIe-

TlJOprreT BCenl Tpe6oBauuflr{, ItoTOpbIe CJIeAyIoT I43 IIoCTaBJIeHIIOi'i Hal{ll

saAaqu.
3uasultcjrlno ffyqlllr,rx pesyJrr,TaToB ]ro]r.iHo o]l{r{AaTb IIpII aBTOIIaTI'IaIeCItOXI

ycpeAHerrr{rr peSyJrrrTaToB pflAa rroJrr{trx r,rSMepeHI,Ili, Ita}I{AOe I{3 ITOTO}I5IX 3a-

IrrrMaeT HopoTrrr{ir trpor{e}nyTori Bpe}'re[]r. ItouesHrrft peSyJETaT B DTON{ CJry-

rrae [partrrtqecn[ ue 6y4er BaBllcerb or ]IeAJIer{IIbIx II3}IeIIeHt'rli cnelosoro ilo-

TOKa. N1eHfl.fl qI{CJIo OCpgAIITISMbIX qI{IIJIOB, NI6I I!IO}I{9N{ B IIIIIpOHI'IX [peAeJIaX

lraN,rerlflTt, o6rqee Bper{fl IIa6JIIOAeHII.a B COOTBSTCTBIIII C Ito}IHpeTHIiN{lI Tpe6O-

Bar{r.rflrrrr n TOqHO0TI{ I{ [pOHllqamutefi CuOco6[OCTlI. flo4O6uar IIeToAI{I{a B

uallrv.rrueli crerreulr lrolner yAoBJrerBoplrtt tpe6onaHr{flM, BLrreHaroudI{NI r'I3

'nocraB JreI{Holi ea4a'ur.

flpanrn.recna.fl BoBi\[oifirrocrn ocyrrlecrBJIeHnfl no4o6uoft cxeNlbr I'l3NIepellrltr

rroJrflpt{sarlrr[ c]teTa sBeBA rro.rrBJrfleTc.fl IIpI{ UCIIOJIbSOBaFIT{}I J\OCTaTOqIIOI'O

rrrrcJra rranorrJrtrroulrx (rrlrr0r'pnpyroqlrx) RC-nqeet. Auanorr'rqnble ycrpoitcrBa

ycfle11rllo rTpuNIeIIa.ltI{cL oAIIuI{ I43 aBropoB [9, 101 lUIfl cfleltrpodlorouerpuue-

criux rleueperruit.
IIa aroii ocrroBc 6r,rna ui,rpa6orarra cJre/Iyrcu,aa NIeroArIIta llsrlelleHI'Ifl rroJru-

puBaIIlIoI{HIrx xapaltreplICTITIt I'tBJIyqelllrfl anea4 (r[r'Ir' t)'
fIcpel rrprrcNrlrnlrorr paAr,raqrrr{ (cttDV) roN'rerqeH HenpepbIIlIIo npalqaro[lnrtcn

altaJlr3aTop P. fl;tocrto-uo,ufllllllloBaIIHafl coCTaIlJIflloqafl cBeTa SBeBAl']I

n{oAyflr,lpygTcrr c aracroroilr, pansorir yAuoeuHo}i qacrore IlpaxIerrllrl aIIaJIIlsaropa.

flepegcnrrarr cocraBJrrrrorlal dtororona or4eJr.flerctr eNIItocrblo C u ycr'tnnuaercn

rra6r.IIlaTeJIE,IILIII ycu.rIIITeJlerI y-1 , C BbIxoAa yCIIJITITeJIfl cIIrIIaJr uepea 5olr'-
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tIloe coflporrrBJrer{lle fi uooryrraer Ira ItorrN{ytarop "Kr, Bpalqamil{uiicr cnn{aa-
HO C alraJrr'rsaropo\r, 11. rta;n71Orry ua 20 nou:raltToB Hor{}IyTaTopa [pI,IcoeAI{HeH

coorBercrByroullril r{orrAerroarop (Ct - Cro) . flpra trocryrlJrelrnll Ha RoMrryra-

TOp fapMOIIt{qeCItOl'O OIIIIIaJIa IIOTeIIqIIaJIIJ OTAeJIbHIIX I{OHAeI"ICaTOpGts IIOCJIe

60 ol/uuu rrr.--

.---i"L-'-"''
I

fu**r*

\i
---j--

rI)rrr.. 1, Ll,rrori-cxcrra noJrrrprrrror.lla

nalriAoro o6opora rrorlnryrarolla 6y4yr lroallacrarb r{a BcJrr{qr{uy? rrporroplu,ro-
HaJIbl{yrc BHarreul,Iro curllaJra u 4auuor,i {aae. F(axt4r,rft Horrrartr: no[m{yraropa
oAHOSHaqHO COOTBeTCTByeT OnpeAeJIeHrroMy r,rrrTepBaJry rroJloE{errrrr-r arraJrlr3a-
ropa. floatoN'Iy [ocJre orlpeAeJrelrHoro slrcfla o6oporon norn{yraropa rroreHqr.raJr
HainAoro fie 20 noHgelrcaropon 6y4e'r. rrpoilopqr.rouaJrerr cpeAHeMy Ba BpeMrr
na6rroger'rlr.rr BHaseur,rro ncperuenuoli cocrauJrflrorqefi (lororoxa [pr{ coorBer-
{TByIo[{eN,I rloJro)nenlrr{ aI{aJrI,IBaropa. SrLr [orerrqrraJlbr r\rr,r x[oirtcNl IlBN{epr,rrt,
'C IIoNIoIIIL'rc MeAJIeIIHo BpalrlarcIr{eloo.fl ItoMl\[yTaTopa 1(, lr a;nen'rpor{eTp[qecno-
ro ycr.rJruTe:l.;t v'2 r[ Baflr.rcarr, rra perrrcrporpaMr\{e caMofirruy[Iero oJreHTporr-
Troro rroregqr,roxrerpa. flocre orioHrraHfifl Barrrrcrr Bce I{onAe}rcaropBr paBpfl-
)narorcf crepeB HoMr,ryraTop 1(r r,r flepextrc.rarert 1r.
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Amu.ruryp,a eaur.rcaHHoli Ha perucrporparrrre cr,rHycor,r4r,r, rocrpoeHHor"r [o
20 rouxau, rrpolopqrroHaJrr,Ha r{HTeHCr.rBrrocrr,r noJrflpr.{eonauuoir cocraBJlflro-
uleir cseta BBeBAr,r.,{,rr onpegerleHrrfl crerre}rr,r noJlaprrBar{Hrr rrr,rAoJr[i]rbrpaB-

AeJII,ITb ee Ha IIOJIHyIO I{IITeHCIIBHOCTb npO[IeAIXeIo qepeB aHaJIlISaTOp CBeTa,

flocleTluxa lrarrep.rrercfl Terr irie ycr{JrlrreJrelr rrocro-fi]lHoro ror(a V-2. C rro-
Irorqbro nepexJrroqarer,x If , BTor ycllJrlrreJrb lroirier noAnirroqarr,cq [r,16o rt

HolrN,ryraropy I(, g,IIa BanrrclI rlorerrqrraJloB norrAer{caropoB, nn6o n arroAy

{oroyuHoxrr{TeJr.rr. 3aur,rcr nocro.sunoli cocraBJrflrorqeii {ororona npor,rBBo-

\wTcf{ B TeseHue Bcero Bper{eHr,r HaHorrJIeHrr.E SapflAoB Ha r{oHAeHcaTopax II
oTHOCT{TCfl r( Torly }ne r.rHTepBaJry Bper\reHr{. Srnu AocTr{raerc.fl r.re3aBr{cr{xrocTl}

roilyqaeil{oro BHaseHI,LE crelcHrr rloJrtrpr{Barltrrl or rlBNreHeunft ronHoro cBe-

TOBOTO rrOTOr(a 3Be3Abr.

IIIyurr ueaaBrrcr,rN{o or rrx }rcroqHuna Aaror Ha BbrxoAe ua6upare,nr,}roro ycr.r-

Jr}rreJrfl crrrHaJr c 6ecnoprgovrro uauenRroulefica {aaoii. floarouy BepoflT-

HOCTI{ r{anorrJreHrlfl Ha Ha}r{AONr nOHAeHCaTOpe noJro[urTeJrbr-roro r{ oTprrqa-

TOJII,HOIO 3apflAa paBHbI, II npI{ pOCTe BpeIlIeHI'I }IaItOIIJIeHIIfl oTHoIIIeHI{e

IIOTeHU!IaJIOB, CO3AaBaeX{bIX UIylIalIU !1 IIOJIeBIILIII CI{lHaJIOl\I, CTpel{LlTCfl

H HyJIIo.

IV. B coorBercrBr,rr{ c rraJro}fieHrr},rN[ rrprrurlrrnolr n ltpr,rucnor"r acrpo$nan-
secnoft o6cepnaroplur n 1959-1960 rr. 6r,rra cxoucrpyrrpoBaHa rr r{BloroBJle-
Ha cooTBeTcTByroqarr ycTarroBlta.

B xa.recrse nnrarorqeir cr{creMr,r gra uo4o6uolo uplr6opa uall6olee uo4-
xoArrqr.rNr 6rrn 6u AocrarorlHo npyuurrfi pe{neltrop c HaccerpeHoBcnr{N{ {oxy-
cou. Boalrolr{Ho rar{}ne r{crroJrE,BoBarr}re npflrroro {onyca 6onruroro pe{nenropa.
O4uaxo Hr{ oAlr}r I4B rraxoAarql,Ixc.fl B l{pr,rucnoi.r o6cepnaropnr,r pe$"rerttopou

AocraroqHo 6onnruoro Ar.ralrerpa He r{r{eer r{acccrpcrroBcnoro Sonyca. floato-
r\{y BBeBArtrfi erenrponoJrrrplr},rerp 6r,r"n ycrauoBJreH Ha o4noir ua rtanep gnorir-

uoro 40O-urrJrJrr'rMerpoBoro acrporpa{a ({ur. 2). 3ro npllBoArrr H orpaurqe-
HI,IIO CIeHTpaJILIIOIO I{IITepBaJIa I{ He IIOSBOJI-IOT IIOJIHOCTLIO UCIIOJIbSOBaTIT'

rrpoHrrr{arorqyrc crrJry upu6opa, ralt HaH ue-aa 6oflr,moii cserocunu (t : 4) u
BHasr.rreflbuoit xporraursecxoira6eppaqlru [11] uenoanro]Itrlo cuLIBr{rr cuerouoit
froron or {oua Ho.rnoro ue6a.

Ha renecHone ycraHoBJrerr orrrlrrro-rrexaH[qecrtur"r 6ron upr,r6opa, Bnrr]qarc-
uurft ourr.rsecrrym cxcr{y lr 6.non froroyuuorxrlTeJrr. I{onctpyxqus aroro 6no-
na paepa6oralra uHiI{eucport A. (D. Jlaryrurrr,rnt.

L)urnuecHas cxerra noJrrrprrr\rerpa cocrorlT rrB cJreAyroqllx aJreNIerrroB

({ur.3).
B Sonanrnoir unocxocrrr reJrecxorra ycralloBJrelra cr{eHlrax 4rra{parrra /{.

,I{ualrerp o6ur.rno rrcrroJrr,Byerlor,i rrpu ua6rro4culr.ax BBeBA 4r'ra{parnrnr paBerl

0,5 "u"u,, sro coorBercrByer upu {oxycuoNI paccro.rlunn 1600 u,.tt, rtpu.6rruztr-

TeJrbrro t'. ,[ua{par}Iy ]\,reHr,[Ielo paarlepa r{ou{}Io ucnoJrbaoBaTr, ToJILIto rrpl'r

CyE(eHlIlI lICIIOJIbByel,IOl'O CueKTpaJIbHoIo I{}ITepllaJIa AO }IecHoJIE,HIIx CoreII

aHrcrpelr. ,{roiruan nprra}ra IIp no Bperrrr rralreperrl{fl BBeBATJ BbIBeAeHa ltal

rryqxa. flplr rne4enr4rr ee cBer 3BeBABr rronaAaer B noHTpoJrburrrt rrunpoctiou,
rrosBoJrfrrou{r.rr,i uporepfrTL rloJloixerlnc lraoSpaxtel{I,Ifl 3Be3Ar,I n 4rra{palirre.
O4uonpeucnrro Ha t[oroymnoirrr{TeJrr, naAaer cBer or cBeroBoro ar:anona 3m
(pa4uoanrnerrnri,i t!oc{op) . Cner araJloHa npoxoAlrT qepeB lr(ecrxo BaHperIJ]eI{-
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(DIrr.2. o6rqr'Iii BIIA rroJrflpllr'rcrpa, ycrarroBJrerruoro Ha ABoiirroM 400-r,rr.r;rrr11lerpoBorr,
actporpat!e

HyIo ruro0lto-IlapaJlJleJllHyrc rlJla0Trtttr/.y ff I Blrocfllqym looTogr,rHyro rroJr.flpr[-
sarlrrrc nop.flAKa 2% . Dra rroJrflpr.r3aqr.r.fl ,rBJrrrercfl onopnofi: c rreft }rellocpeA-
CTBeIII{O CpaBIII'IBaIOTC.tr lI3}IepeHHLIe SHaqel{I{fl nOJIflpLISaIII{II CBeTa BBeBA.
cneronoli rloron DTaJIoI-Ia coorBercrByer rlorony or BBeBA'I 7rl2.

I{onlr'ruarop}Iafl JIrrHBa 11 Ae[aer nyqon cBera BBeaAr,r 6,rr4axlrirr H rrapaJr-
JreJrbHorry. 3to ueo6xoAllilro r.rB-Ba 6o;nr,uror,1 cBeroclrJrr,r unrarorqeil oflrr{nrl.
B uaparneJrbHolr nyqne ycrallaBJrlrBalorc.E cneto$u;nr,rpbt (Dt aHaJrr{Barop rr
I{ol{ileHcarop lr}IcrpyN{entanr,noii rIoJLapI{BaIIr,rlr, B xa.recrBe arraJrl{Baropa B
I'IaOrorrnlee BpeNrfl r{crroJrbByercrr rroJruBr{rrranorr,rii [oJrflpor.rA p. B xoncrpyH-
qlrlr npu60pa IIpelycrrorper{a BoBr.ro}r{Hocrb ycraHoBnr{ BMecro rroJr,trpor{Aa
rocurpyeuofi rloJrrpr{sallllonuoii flpl{Br,rbr runa (DpaHH 

- Pr,rrrepa lrnlr Inan -Touucorra. Anaruaa:rop HenpepbrBHo Bparqaercfl B crreqr{aJrr,HoN{ IroAUrr{[-
HI'rIte c norlolqbro crlrlxporllloro aJreHTpoABr{rarcJrfl tuna C[-60 c .racroroii
7 o6/cen. I{orlnencaroporf I,rHcrpylresrarsnori noJrrrpr,raar{r,rr{ cJry}nr{T rrJrocrro-
rlapaJIJrcJIbllafl IrJIacrl{Ilna K, uoryrqa.rl ycraHaBJrrrBarLcrr noA paBr{brMr,r yrJrai\r[
It ocr'r nyqna. 3ra rrJracrr,rHHa l,rolr{er BHoc}rrb B [yqon noJrflpr,l3aur{rc or 0 4o,
2% c ,l:,o6ttM llalpaBJrelrr{el'r rlJrocnocrrr noJr.rrpr{Bal\rrr{. B qactnoour, ee i\ro}nrro
ycralroBl4Tb tan, vro6rt BHocl4t{afl elo rroJrflprrBarll{fl 6r,rJra paB}ra 11o Beruq1rge
I{ opToroHaJrEIra l{Ir0TpylrellTaJrr,rroit ilonnpuaaqlru. B pcayJrrrTaTe cJro}r{errrrfl
I{ByX rroJrapr,raarlrait t{br rroflyru,lNr cBer, noropr,rii ue 6y4cr }roAyJrr,rpoBarbcfr
allaJrlrilaropon{. flaparrerrr,rrru,i rryqolt co6llpaercn Ha xaroA {oroyunotnr.rreJr.tr
nrneoi'i (Da6prr 1r, ycrauouneunoii rarr, qro nJrocrrocrb rforonaro4a cotsfla-
Aaer c BbrxoAllblrr Spaqliou ouru.recriori cr,lcrex{r{ - lrso6parxeggerl o61,en-
TIrRa, [aBae]roro cr,rctelror,l Jrr,rHB JI r - JIr, Paauep BhrxoA]roro Bpaqi(a,
or{oJro 6 "ttu.
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Ilplregrttlrtolr paAutrqlli{ cJry;Iillr {oroyuuoirillreJIr, Srrp,rrr,r EMI rI{tra

9502. Iluranue {oroy}r}ro}fir{reJrrr rrporraBoAI{Tcfl or BbICor(oBoJrrrTHoro cra-
,6lulranpouaHHoro Br,Ilp-rrlrl{TeJIrI BC-l6, BLrxoA}Ioe Harrpfl}rieulre Itoropolo

dr
7',T4

-IIF

+
1

T
nA

$,
Onr. 3. Orru.recrrar cxeua lpu6opa

.peryJrrrpyercrr B rpeAenax 500-1500c. OcuoBHble xapal(repllcrrl1ll t[otoyrr-
:UOiHI,ITE.IIfl IIPI{BEAE}IbI HI.Ii{TE.

Tzn naroga Cypurauo-rleauenhrfi

.(zaruerp (potoxatoga l0 nu
9yncrnrrenrnoctr (fotonaroAa
9ucro xacraAoB

flpu nanpameHrrr{ Ha ar.roge 1810 a:

tr4nterparr,naE qyBcrBrreirr,Hocrr, . .

TeMnosofi roR . .

45 nnalnu,
13

2000 alnu,

{2'10-8 a

V. fIpunqr.rIII{aJIbI-Iafl aJIeItrpuqecIta.fl cxella upuSopa (6ea trcrou}II,IItoB

rrntarurn) u3o6pa[{eHa rra ftur. 4.

Vcnrnre,nr, IepeL{eIIHoIo rol(a J/-/ co6pau IIa rpex ABoiiHbIx rplloAax.

B lepoori rracr{aAe ycrurrareJrfl r4crIoJIbBoBalra Jrarllra 6H2II (1r). Btopaa rro-

JroBI{Ha DTor"I JIat\{rLr flBJIfleTcrI r(aToAHbri\[ IroBToprITeJIeu, 3tr,r rtacltaAbl c]loH-

TElloBaHr,r HelocpeAcTBerrrro pflAoxr c {oroyuno}I{rlTeJIOI\{. 14a6ltpatelsurti't
riacr{aA coSpau Ha Jrarruo 6HBC (JIr) no cxeMe, 6.nuenoii fi oilL{callHofi s lLZ),
u rracrpoerr Ha alao'r'oTy r\roAyJrrru,lrr,r, patsHylo 2 et1 .llweer0.fl IIJIaBIIat{ rro4ctpoil-
na qacrorr,r. Coupou,rnJrerrr{e fi' criyurnt AJLtr rIBMeHe}IrIfl rlrllprtHli rloJtocbr.

-flpr,r pa6ore o6br.Igo rlcIroJrr,Byerc.s rIoJIoca c uoryurrlpr'rrrorYr (uo ypoBHIo
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ar{rJrr.rryAbr0,707) 0,3 eq. flpl.rueueHr.rc 6olee yauofi rroJrocbr rpe6yer creqr{aJrb*
HEIX Mep grr cra6lrnr.rBal{r,rr[ qacrorbr nroAyJ]nqlru rr repl{ocrarr,rpoBarrufl ycrr-
JIlITeJItr. Hporre roro, rprr alpeBNleprror"r yaHoft rroJroce Bpei\r.rr ycraHotsJrerrr{fl
ycIrJII{TeJIrr craHoBr{Tcrr cpaBrrrrNrr,rl,r c Bpe]re]rexr HanorrJrerrr,rtr. ilp, arolr rrry-
IroBbrc cr'rlrraJrlr ue 6y4yr ycpeArrrrrbcfl Fra HoHAerrcaropax, Tan Har{ rraqailr,-
uax {asa nole6anlrfi 6yget coxpaHflrLcfl B reqerrr,rc 6olr,urefi qacrr,r BperrcHrr

na6nrogenur. B urrxo4Hbrx nacnaAax ycl{JrrrreJrfl l,rcnoJrbBoBarra JIar\rla 6HgC
(,Zr) . Euxoctv C' lr C" crylnar AJrr rroAaBJrelrr{r {oua 50 ary.

O6rrnfi xoaS{lrqlleur yclrJreHr,rfl ycrrJrr{reJrfl nepeMeHr{oro rofia cocraB.irfler
3 X 104. C nououlr,ro Aec.ETr{cryneHqaroro nann6ponarlHoro arreHbrcaropa Amnt
oH r\{o}rieTyMeHbruaTF,cfl B cooTBeTcTBr{rI c senlll.rr,rnoli r.rauepaenofi lroJrr{pr.I3a*
qnu. [Ipr,r aro]I aNITIJIT{TyAa cllrHaJra Ha Br,rxoAe ycr.rJrrrreJr.rr ocraercfl B npeAeJrax
30 a. B aroN[ cryqae rleruuefiuocrb aNrflJlr{ryguoii xapar{Tepr,rcrrr}ttr ycrrJrr{reJrfl

se upeBocxogwr 0,5%. Taxofi AtranaBoH Br,rxoArroro Hanpfl)neHr,rr ueo6xo4ulr
AJr.rI Toro, qro6r,r aMrlJrrrryAa rIoJIeBHoro curHaJla, Hal(ollJrerruoro Ha Hor.rAeH-

caTopax, BceIAa SHasnTcJIIrrIo rlpeBr,ruaJIa aN{rIJrrlTyAy ruyN{oB, Iro.frBJr.frrouIux-
cfl npr{ Bpau{e}Iur{ Itor\lllyraropa Hr. Mnoroxpau{bre r,rcrrriraHr{fl rror{aBaJrrr,
qro Aax{e uplr 30-runuyrr'ror"I pa6ote rto}rrryraropa ar{nJrrrryAa ero co6crnerrHbrx
rtrylroB r{e rpeBbrruaer 50 ,trs.

C ycunnte.nrr rlepelIeHHoro rona crrrnaJr rrocrytraer r{a r{olrMyrarop 1{r
qepeS [epeHJrrorraTeJr[ IIr v Irr. llepennrcuar:enr, 11t r{3[IeHfleT BeJruqnHy co-
nporr.{BJrelrr{n n RC-u:r'rerparopax. Tpu rroJlo}fieHrrfr ero coorBercrByror co-
rrporl,IBJrellr{nm 220, 680 u 2200 lVIon,. TIpu er\rrocrrr rroJrucrr{poJroBbrx HoHAerr-
caropoB Cr -- C2o (runa MIIfT) , paouoli 0,5 u,x,fi, aro Aaer BHasenrle ro-
crosurroft Bpellerlr{ 110,340 u 1100 cen. tr4rt coorBercrByror rprr craHAaprrrbrx
BHarIeHufl rroJrHoro BpeNreHr[ HanorrrreHrrfl - 3, 10 u 30 ll.rn., unu 9, 30 r,r

90 cem. AJrrr nalrrAoro r,rs 20 HoHAeHcaropon. Orcro4a cJre4yer, qro Bo BCex

cilytlaflx Bpelrfl rraxorrJleHurr He upeRocxogur 0,1, RC.
flepen,rlouareJrb poAa pa6otrr 11, nnreer rplr rroJrolHeHurr, coorBercrByro-

trII,Ie rper{ ocHoBHr,rNr orrepaqrrflrlrr uB rtoropbrx cnJraAbrBaerc.rr rroJluoe rra6.uro-

[eur{e. B uepnoru rroJro}r{enr.ru cr{rrraJl or ycrrJrr{TeJrr{ flocryrraer Ha Hor{Nryrarop
1{1 u Hana[Jrr{Baercrr Ha noHAe}rcaTopax. OArronpelreuHo BxoA ycrlJrtrTeJr.[ no-
croflI{rloro roxa floAltJlroqaercfl rt {oroyuuo}r{r,lTeJrlo AJrfl Baur{cr{ uocrogrrrtoli
cocraBJIrIrcu1efi $ororona. Bo IlropoN[ troJroinerrr,r[ ycrrJrr{TeJrb rrocrofr.rHoro
ToHa qepea corrporr{BJrerlve R" ? cJryxtatrIee AJrfl ypaBHeHr{fl alf[JrlrryA ornJro-
trenurl r{ rIoBr,rmeHrrfI BxoArroro conporr.IBJrc[rr4rr ycr{Jrr{TeJ]f, [oArirroqaercr{
H noil{MyTaropy ffz Arfl csurDrBaHr.r.rr rroreHr{r,raJroB norrAerrcaropou C, - Cro.
B tperr,em rIoJIollteur,rrr lrce r(oHAeHcaropbr paBp.siriarorcfi rrepcB nor[rryraTop
Rr. B groi\{ }rte rroJrolteurlrr rrpor,rBBoAr,rrcfl ycraHoBrra rryBcrBureJrbHocrr,r rr

Barrr.rcbrBalorcrr HyJrr, ycr{Jrr,rreJrrr (rrplr aaur,rriarrr.rn ryrl6;nepa 7r), Tex{HoBor"r

Tort r{ Sorr ue6a. O6a uepert,nroqareJrrr co6paunr Ha nepa}[[qecnr{x uJrarax,
Bpelrn HanouJrerlrln BaAaercrr rtrrounor,l ff, c6ronlrponannofi c cer{yr{AorrepoNI.

t(ountytatopu ff1 I,I J{" Br,InorHeHbr r,r3 opraHr,rqecHoro crenJra r{ ycrarroBJre-
Hr,r coocrro? c o6rquiuu HerloABrl?r(rrr,rMrr ltorlTanraun. If eno4Brdlr{Hr,re HorrronrrJ
rrx Jlaryrrrrbre, a rloAnllfltrrLre - cepe6pnur,re,

Itonrntyrarop 1{r neupeprnBrro Bparqaerc.fl crruxpoHHr,rilr l[BrrrareJrerr,4l,
'rnua C,{-60. Moroprr Mru M" rrr{rarorcrr or cerr{ 50 et1 .,[.rur nonrpoJrrr crrn-'
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{aarlocrr.r Bpalllenr{fl o6olIx r\,roropoB rra lrx ocflx ycra}roBJre}rbr norrral(Tr,r o
1I 6, BaNIbIltarcnII'IeCfl IIpI{ OII]eAeJICITIIIJX TIOJIO]rieHIIflX aIIaJMSaTOpa LI HOMN{y-

Tarolta 1{r. Cosuage}Ime r{}IIryJIr,coB, BoaHr.rnaroqr.rx uprr 3aubrr(aHlu o6olrx
ItoHrarrroB, perr{crpr4pyercs cxeuorYr conuageulrir, co6pauuoi,i rra Jralrrc 6H2II
(1,,). ?In4r,uraropa\{r{ rrBJrflrorcrr rpr{ HeorroBrrx Jranrlorrtui JI 7t JI , u JIo rur.a
MII-3. Jlar,tuosnn JI , t iI* Bailitlralorcrl npr,r BalrbrnaHllr,r rrorrrarrrol A rr d?

Jral,rrosr(a Jf n - ,ntulL rpr,r roqHoNr cor;IraAelrr,u{ nrolrelrror Balrbrnar{ufl I{x.
Saail,tranue ee cJIyIHI,IT rIaAelnHr,rNI npr'rrepr,rexr cr,rrrsaauocrrr rlpauerrrrfl aHa-
,ill,l3aTopa I{ IioillxryTaTopa. I{ax rpaBtlJro, coBrlaAerrr{e troN,lerrToB BaN{r,rnar.rr4rr

I{OIITaHTOB COXpaHfeTCfl B TerIeIIUe tseCr,l{a AiII,ITeJIbI{OIO ItpenIeHI{, Tent Ue
Ilcrree HorrrpoJrb rrpor,rauoAr4Tc.E rrocJrc nalr{Aoro na6lrogcru,u.

Houuyrarop It, 4,irn cqllTrJBarrr{f BaprrAoB rrayr{Haer npa(&Trrcrr rrocJre
,oHoHrIaIILLrI Hal{orlJlerrl,rfl BapflAoB ll [epertilroqenlrrr IIz Bo BTopoe rroJro]nerr]Ie.
ilocnc oAHoro rroJrHoro o6opota, npoAoJrlrrarcuerocfl 1,5 mr.ru,, oH anror\rarrr-
qecIII,I ocrarlallJIr{Baercfl }ra onpeAeJrerruo}r r{orrranre. CoorsercrBvrorqee DTor\[y

I{OHTaIiry rIoJro}r{e}I}Ie aHaJrI{SaTopa ,rBJrflcTcrr HyJrb-rryrrItToxI oTOqera noSr{-
rU,IoHHoro yrJra urlocltocrrr rloJlflpr,raarlr.rrr B r{rrcrpyl{eur:artuofi cr{crelre or-
'crIera. Bparqenne ItollN{yraropa ocyllecrB Jrflercfr crlrrxpoHl{rJNr llBtrr.areJreNr
turra C[-2 (M,).

3.'telttpoltetpn.recnuir ycr{Jrr4TeJrt, rrocroflrrrrolo rolta co6palr ro cxex{e,
,olrtcanuoli n [9]. flpn aaur,rcr,r ilocrorrrrrror"r cocranrnrorqei,i {ororoxa uylr,
YCtIJrIITejrrI ycrarlaRJII,IBacrcrl B r{aqaJre [rrraJrbr pcrtrcrprlpyrc[lero rrp116opa.
Bxo4rroe corrporl{BJrcrllle ycr,rJn4reJrrr rprr DroNr panr{o i00 X,Ioat,, rrooroflrrrlaa
Bper\rerrr,r rropr{Ana 2 cert. flpr,r r,rarrcpern4rr rrorcrrrulaJro}} rrorrAeHoaropon Ci -
Cro rt;,nr, ycI'IJrnrcJIrI ycraHaBJIuRacrcf u ccpcArrrre rrrrraJrbr. flepc6pocna uyn,n
ocyll\ccrllJIrIcrctI IIcpcIiJIIotIareJrcNLZ, . B xo4rroe corrporrrRJrcrrllc yclrJIr,r.TeJIrr

Ir DTori c.lry.rae pa]]rro [3 l.o"u,, [ocrofl]rHarr BpeNrerrrr - nopa/(rra 0,2 ceH. I1p[
cNrrtocrrr rrorrAerrcaropon C r - C2s, panrroi,i 0,5 .tutc!, Dro Bxo/lHoe cofiporlrB-
JreI:rIIo 71acr RC oI{oJIo 40 rilru. floarolly IlaBprIA norrAerrcaropo}} 3a lpexrfl r,ra-
nlepcrnra trx rrorer{t\rlaJroB, llalrroc 4,5 cert. l(Jrfl rtairi4oro Itorrl(cHcaropa, npari-
Tlrrrecrirr rrccy[lecT]lcrrerr.

Xapartrepr,Icrlllta ycI,lJII,ITeJrfl rrocrotllrHolo rona rrr,rrrer'irra Bo rlcerr r,rcilo"TrL-
Byorrorr Alraraaorre BxoAr{brx rralp_fl}nenrrft or -l-0,25 4o -0,5 c. l[peiirrf nyla
xopoxro ripol.peroto ycr,rJrr,rreJrrr trp[ rrocrorrunor]i re,trueparype orrp)/?xarcrrrcl.o
BoBIIyxa rpal(Tfiqcclt]r rre BaNleren. C.ue4yerrart]l{e orl{crr,rrb, qro Nre/IJr.e}rrl6re rra-
N{eI{eIIlIfl qyBCTBI{TeJIL}IOCTI'I yCI,IJII'ITCJIfl IIe CItaSLIllanTOrl }Ia peSyJtr,TaTaX IIllxIe-
peut'rii, TaI( ItaH BJIr,{flrIIIe r'Ix IJa I,IBil,Iepeurrbrc B1r&9e}rr{fl rroretittrtraJtoR nou4errcta-
Tollou 1r lrocroflrrrrorlr cocrau"[rrroqer"r {otororia oAr,rrrar(oRo.

IIa rlr,rxoqe aJreltrllorlerpllq0cltoro ycrlirrrrcJlrr BrtJroaIoH rtrauryultrft a;ren-
rpolrrrr,rrl florcrrqr{oil{erp rr,rna fICl-02, c qyr]crBrrrenr,nocrr,ro 1.0 rl,t6 rr& BCro

IUtaJry (l1xr nxo4uol{ corrporlrBJlerrr,rrr 100 orvt), Bpcr{crreNr upo6er.a napcrnoir
uccii rrrna.rr,r 2,5 cert., runprrrrorl Auarpar\rNrHoi.i nen'rlr L60 tt,yt r,r clolrocrbro
ABlrnrerrrrfl per.r.rcrporpar,nrr,r 1 2 .rntL /.t,t utL,

flltraune ycluuteneii rI cxel[rrr r(oHrpoJrr{ cr.rnrfaauocur Bpa]rlorrr{rt NroropoB
npol'IBRoAtrrcn or cra6lrJrr,rBlrpoBaHHr,rx Br;rnpflMurenei.r rr,rua RC-11. Rr,r1pluu-
TerIIr ItI{JlIoaIaIorc.rI Il cerb rlepeB rfeppopeeouancur,rir cra6nllraarop ]rarlprr-
iI{eHLlfl.
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o6rqax perynsroor,a rryBcrBnreJrLHocrtr npu6opa rrpr,r r,r3x{epeHr.lr,r 3Be3[

paanr,ruuoli flpnccrr{ npor.rBBoAurcrr r,ra}rerreHrlcrl }Ialrp.fl}Iierlllfl rlr{Tarrun dloto-
y1{rroi1rrreJrn. flpu arorr rI locroflrrrrafl, r{ rrepetleH]Iaa cocrallJrtlmrqlre r[oro-

Tor(a r{B}Ie}rflIorcrr crlloi'o rrporrol]qr,roHaJIbrro. J4BNIer'IcHr'Ie rranptl]HeHI{fl

or 500 no 1500 6 uo36oJlfler IIepeIipLIrb Allallasol{ 6o,xee'teu n t2 anea4uux

BEilI,IIIIIH.

VI. Ha Jrerrre rorelrqrror'rerpa rrooleAosareJrbHo BaIrIIcbIBalorcn (rprrr. 5,

crrllaBa naneno) ; r,ryr-rb A"Trrr irocronnliorll cocraB,Tlrllorr1ei'r; uoctoltll]Iaf cocrall-

(Irrrr'. 5. llauucr ua6lroTletrrrn BBeBAr,r lID 44597 ; 9"t,0; p : 2,140/t

Jrfroqa.E Bo Bce upeM.fl HanorrJrer.rrrfl; 20 cpegur,rx anaqenufi ilellellel{Hoii cocTaB-

rrrcqcii ilpfi paarrrlqH],rx yrJrax noBopora ar{aill{Baropa (rroterlqua,nr,r 20 Hon-

ASHCaropoB); nynr AJr.fl orcqera arrrx BrIarleHnfi; rry;rr, AJLrI rrocrotlrrrroli cocras--

l.sroulefi; teunosofi rol( I{JII{ {on ue6a (f f) . Ilpu }{HolonparHLIx I'I3r[epc]Illflx

oAr.roro u roro xie o6nertta Teusonol"r ron u {orl :anr.rcrrBalorcfl ToJIbI(o Il }Ia-

rraile u rroHqe ceprrrr (ecrur anauer{rlfl rrx r{e cJInrrIItoNr nenuxn) . flpll 3-ir'rurlyt-

IIOI\'I Bpe[{eIII4 HaHoIIJIeIII'Ifl BeCr, qIII{JI SaHI'Il\{aer 6-7 UUn'
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Crenenr rroJrapr{Baqrrrr orrpeAeJrrrercrr rtal( orr.rortreHrre arrnJrr,rryA rreper{eu-.

Hor"I r'r flocro.flrrHorl cocraBJrflror\ux. ,fleficrnnreJrbHo, rro oflpeAoJlerrr{ro

I 
-I- max - mrn7t-_Y- r I t ,, max -l- , min

I t)
P- t 1 Ip

(t)

I;1Cl 1,,,.- II -/,,,i,, - 
il{aHCI,Ir{aJILIIOe II MI{IrlIN{aiIbHOe SIIalle]lUfl UIITeHCIIRIIOCTI,I

1 rr;rorucllnrcro qepeB aHaJrr,IBarop cBeta. V.rIrrsrsafl, .rro

I,*locos2(o-l-q) : *Ir)- I*T Irsin2(o * q), (2),

'rae [,, n lp- r'rurcrrcrtBlrocrlr ccrecrBeurrofi ],r rJoJrflpr'raonanrroil cocraBJrfl-
IOIIT],I.\ AIAC?IITIHO NOJIAPIIBOBA}IHOIO CBETA, O 

- }'IOJI ilOBOPOTA AI.IAJIIT3ATOPA

rr e --- rroJrolrteFrr.rc lJrocriocrr{ rIoJrr{pr,rBarg,rI{ B I,rrrorpyMcrrraJrrrrroii cucre,ue
orcilora, rIo._TI)rqacrl

*Q"

(3)

Irla (2) circAycr, lrro rrocrorllrrrafl cocraBJrflrorrlafl rporolona rrporopur,lorra.rrbrra
[ 
" 

-l- Ip, a aMrrJlr'rryAa rlepeMelrHofi cocrasrgrouett -.f,,. flolarafl r,raN{el]eH-

rroe cpcAnee BHaqerr[e lcpcuenuorl cocrannnurlert ilpr.r yrJre noBopora
allaJII,IllaTOpa oi paBIIbIM EZ, UMeeM

l!, : grsin 2 (oi f g) (4)

- cr.rcre\{y 20 ypanrreur.ri,i grr onpcitcJrcrrr.rs ana.renllii a}InJII{ryAr,I nepe-
lrcrrrtort cocraunrcruefi Ee rr rroJrolr{eHr.rfl liJrocrtocrlr rroJIflpI{Ballrrr'r g
(c rrpor,renoJrLur,rM [orra rryJrE,-uyurtrou). .I{"tn pemenr,rn arofi cr{creMEr BBe-

Aer,l BcJrrrqIIItI{
r : Et, cos 2q; ?J : Ep sin 2rp; (5)

r y '!:J lromrro paccMarpuBarr, Han HoopA]rr'rarr,r Benropa E, n r.rucrpyN{eu-
ra;rruoit crrcreMc noop/IrrHar. Cpanrurnaa ux c rrapaMerpaulr Cronca IIJrrr.

noJrflp}r3oRaHHoIo cBeTa, MLI Brr/U{M, qTO SIraqCrrl{e i, npOlopqlroHaJrr,Ho,
rapar{crpy Q, u A - rapaMerpy U. Ilapaucrp V gln rrJrocno-noJrrrpr.rao-

BaHlror-o cBcra roErAecrBelruo paBeH 01131.

flo1cras.nsn (5) n (4), rroryqaeM crrcrelry ycJroBnbrx ypanneunri BrrAa

rsit2ai-l YcosZai:gr(i:1,2,...,20). (6)

3ry orrc'reuy pemaeM McroAoM lrar,IMenbmrrx r{Ba;rparoB. Erarogapn roivy,.
IITO 3IIaTICHIIf{ oi p&BIIOMOpIIO llaCnpCJleJIeI{bI IIO OHpyEtIIOCTI,I qepe3 Iia}rillble'
tB", Hoar[r[r,rur,reHrr,r HopMaJrLH]rrx ypaBrIeHI{fi sbr.rilcrflrorcfl Becr,Ma npocro..
1{opmarir,r-nre yliaB}reHurr nMeror BrrA

20

lOr : ).Ei sirr 2oi
1

.l3r,r.rr.rcletrlrc ,S- u J, ranmc
o'r'Aorrr,Hr,rx er'ra.reur,rii sin 2oi rI
DLIIIIICIIcIIUIO nflTII CyMM BIIlla
qerr,Ipex llo BocLN{I{ qJIeIIoB.

(7 ),: S*; LOA :ZZrcos 2o; : ^Sr.
1

BHa rrr,rrcJIr,Ho o 6nerqaerc g rro BTo]l fl cMo c rr,Io,

cos 2oi. rlpartrn.recxrd Ba[arla cDolrurrcfl r{.

28t., ItalltAafl I,I3 ItoTopLIx col cl ?I{ll1' oq.
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m
6,7
1+ ,1+

9,5

lt,6
9,0
2,6
5,0
lt r9
5,7
5,7
5,1.

6,9
7,5

m
I
2
,
lL

:5

(i

7

B
o

10

11

t2
13

25r+43
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-J-31r"1150

41117

44597

97603
129312
1.3312tt

[34320
163472,

164852
183'l.tti)

1921051

X2 Ori

6 Leo
31 Boo
o Boo
46 Boo

96 Her

80,5 III
Il0

B2V
B2 Ia
09v
A4y
G8 III
K4 III
gK2
B3
Btt

R7 Ia
]J1 Ib

m
0,0480

0,0001
0 ,0067
0 ,0t0zr
0,0138

0,0197
0,1l 256

t76"

143
54
72

80

171

,:

J

t2
2
E

o

40

,089
,036

,T'

,*,
,02!
,143

131 '
t4t

177

2

:
5

;
4

,a

70

t76
175

flonyuennr,re HallBepoflTrler.lurle BHaqeHr{f r u, 1l ocBo1o?riAalorcfl or BJrlI.fl-

I{[rf rroJrflpr,rSaq]rr[ $oua ue6a rryTer\{ HellocpeAcTBeHr{oro Bbrqr,rrarrr4f rr3 rlr{x
aHaJIorrrcr'rbrx sHacerruit, [oJryqeHFrbrx rr3 r,rBNrepe]rr,rr1 rroJrrrprrBaqrlu {oHa.
f[rr nr,rvncJrer{r{rr crerre}rlr rroJr.rrpr,raarlr{r,r rr rroJro[rerrrrf rrJrocr(ocrrr rroJrrrprraa-

urI[ ocBo6o]riAerrrrLre oT BJllr.trHlrfl Sona er.rauelrfifL '.t. v 1/ \eJrfr"rcfl r{a cpeArree 3a

tspelrfl lraltoflJrel{I{rr 3r'IaqeEr,Ie IIocTorll{r.ror1 cocTaBJrfllol]Ieil, ],rcnpaBJrerrrroir 3a

Sou nc6a r{ TenrHoBofi Ton. TaH }raxoArirc.fl neJrr,rqrrrrr,r, o6oauaqenurre rraxllr
qepell X r f.

flplr rralnur,rr'r rrHoTpyl{crrraJrbHofi rroJrrrpr,raaqr,rr,r r BTr{ ncJr}rqrrrrbr AoJr}rurbr
tsIroclITI,c.fI cooTBeTcTByIorqrIe IIocToflrrrrLre ]IoflpaBltlr. 3traqelrrrf cTerlerrll [o-
Jrrrprr3aqlrr{ r{ yrJla, orrpe/leJlrrrcfilero noJlo]fier{rre [JrocHocTr,r noJrrrprrSar{}rr,r, rra-
xoArrrcrr no d)oplryJiaM

r' :l/X, 4Vz; q : !ur""tg f.
Re;rtr.utna p' rte aaulrcrlT or aIyDCTnrIToJIlrlocrr,I +oroylrrroirirlTcJlx rr ycllorttar"
tlocTorrHr{oIo Torra rr Irllolrollqr,rorraJrbrra uoacf{r.rqncirTy ycrrJlcrrrlfl vcrrJrflTeJl-s

lreperlcrrrroro rona. ["rr.:r ocncl6oiriAcrrr{fl or 1]oBrroirirnrx lraNrorrcrrrrli eroro }ioa0-
t[urpterrla Ba xrcpy rroJrri]lr.raat1rrr.r xrr,t rrpr'rrrrruac}r p - p'lpo, fi(e po - BLI-
ttlrcireHl{oe Tarturr inc cIIoco6oi\I 3}raqeH}re cTelrerrrl troJrrrpr.IBarlr,rrr ETaJrorra.

Onpcrllcnerrubre ranr,rlr o6paeou Ber[qilrrrJ P r,r q rroJrrrocrLro cBo6oArrr,r or
IrIrcTp)j\rclrT&Jrbrrr:IX ar[{crtron. octae:rcn J[,r[rb t]epeIJecTtr rrx r,r3 ru{cTpvrleH-
TAJII,I{Oi'i CI'ICTCN,IbI OTCTIETA B CTAIIIIAPTIIYIO, 3A ITOTO]]YIO \ibl IIPIIIII{IIAEI,I CTE-

rlerrL rro"rlflprrsarll,ltr B rpoqer{Tax tr no3rlllr,rorrrrljrii yl'oJr rrJlocnocrlr lioJre6arrrrir
aJreriTlllrrrecri0l'o IJertTopa Il DrtBaTopIlaJir,Hoii cl,rcTelre IreSecr.rbrx noollAIIIIaT
(orcuurr,rnaerrr,rii or cencpa).

!,;r.t no4o6nolo rrepoxoAa rJeo6xol\rfrro orrpcAeJrr{rb B aror"r crrcrcxrc BcJIr,I-

qrrrry rIoJr.flprr3ar{rrr,r sTaJroHa, cJry?Irau(yro eAlrHrrrleri B rrr{cTpyr\rerrTaJrI]rrori

clcTeNre, r,r rroJroineHlre HyJrr,-[yHKTa oTCueTa roSr{qrrorrrrbrx yrJ]oB. }tpolrc to-
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Ta6.rrrqa I

Ie,%l o D, yo

m
0, 115

0,016

o,iz

o,[o
0 ,082

m
0, 1076

0, 0360
0 ,01 60

0 ,0530
0 ,02170

0,000i
0, 0067

0 ,0104,
0 ,0138
0, 03i 0

0,0199
0, r31 0

0, 0820

13zri6
141.,0

47,0

176,3
170,0
11r3,0

54,0
72,0
80,0
70, 0

17r,B
778,5
73,0

136"

4l

t;

t7g
,J

4,95
1 ,66
0,7 4

2,44
2,L6
0,005
0,31
0,48
0,63
1,43
0,92
6 ,03
3,78

7,0
2,0
5,0

15,0
5,0

10 ,0
10 ,0
10 ,0
10,0
2,0

15 ,0
20 ,0
5,0

2,567
0,807
0,372

7,L26
t ,031
0,008
0,064
0,156
0,274
0,677
0, 370

2,899
L,6/tB

43;8
47 ,7

130,6

87 ,4
81 ,6
33,4

,t59,4

158 ,0
5,6

169,5
80, I
89,6

t69, 5

5

5

8

5

2

J

4

J

6

o

o rJ4
t ,68
0,77

2,31t
2,74
0, 02

0, t3
0,33
0,57
1,4L
0,77
6,03
3,42

r35",2
736,7
39,9

t76,4
170,6
1.22,4

68,4
67 ,0
94,8
78,5

169,9
178,6

Ilrc

fo, Heo6xoArrMo r4ccJreAoBaTb lr r4cKlrorrr4Tb r.rrrcTpyMerlTaJrr,Hyro rroJrrrprrSaqrrrc.

VI I . ,[;rr rrccJreAoBarrr4.rl r{rrcrpyMe}rraJrbr{ofr rloJrfiprrBaqr{ra Ha6rroAaJrcfl p.flA

.flpnlrx BBeBA (TBoo, TCnc, pCVrr,6 Leo, pUMa, eUMa,0UMa, e!11'),
He flortaBaBrrrrrx I{aJrr4rrr{-E rroJrflpr{3aqr{[ rlo Har,r6oJree TosHr,rM Ha6JrroAeHr4fltl

A. Bepa 1141, B peayJrr,rare 6rrna o6uapylr{eHa rrHcrpyMerrraJrbuarr rroJrflprrBa-
qrlfl rIop.EAna 0,2o/0. Ilo4,6opou rloJroE(elrr{fl noN{rlercaropa, flocJle ptlAa rlpr-
6nuntenuir ee yAaJrocb cr-rrrBrlrb Ao BefluslrHr,r, l{eHbrrreft 0,05%. Sror Hecfioxr-
trelrcrlpoBaHrrbrft ocTaTon rIoEtr{o BbrrlBrrTl, Jlr{rtrb rr3 AocTaToqHo 6orr,ruoro
r[lcJra Ha6ilroAerlfl fi . VsnrbrnaTb elo MoErHo rryTeM BBeAeHrrfl cooTBeTcTByro[tr]r.K

rlocToflHrr},rx [olpaBon B SHaqe]rr4f x u Y.
flpe4napnreJrr,rroe orrpeAeJreHr,re rroJrrrpr{Baqrrr.r DTaJroHa r[ HyJrr,-ilyHRTa or-

cgeTa yrJroB rrpor4sBoAIrJrocE' rryTer\[ cpaBrroHr[-fi r,rBMepe]rEEIx HaMr{ 3}raqeHrlfi
P rr q c AaHHr,rMlr, coAep)fiarqrrr\,Irrcfi B RaraJrorax A. Eepa l14l,y, Xrnnruepa
[t5l lt !,xr. Xorna [16]. flogo6uoe cpaBHeHrre ilpoBoAr{Jloc}, AJI-a 13 anes4,

HalnAa-s ril noropbrx ua6nro4auacr or AByx Ao AecflTlr paa. Ha6[roAe]rrrrr
rlpor{sBoAr.ulr{cb B arrpeJle 1961 r. Bonr,runucrso ila6flrogeuufi floryarerro flprr
3-ulrny:ruolr BpeMeHrr Har{orlJrerrrrf 6ea lrcuonr,eoBarr}rfl cnero{unr,rpon. Bce

AaHHLre o ua6nrogasrurlxcfl BBeBAax flprrBoArrrcrr B ra6r. 1.

Bo rtopom rr rperber\( cror6qax ra6rr4llbr Aarorcrr o6oanaqeura.r BBeBA,

B qeTBepTol\{ - Br{3yaJrr,Hafl SBeSAHa.fr BeJrI[qI{Ha, B IIfTO]lr - CleI(Tp. flanee
rrprrBeAeubr AarrHlre rra HaraJroroe[14], [16] lr [15J. [,na BBeBA, Aa]r]rbre Roro-
pbrx coAeplr(aJrrlcb 6onee cell B oAHor\,r naTaJrore, 6r,rnl4 sbrsr,rcJrer{Br cpeArlr,re

Bnaqerrrr.fl crerreHr4 r{ rroJroxreur{.fl rrJrocrocrll rroJrrrpr{Baquu. flpr,r aroM Bec Ha-
TaJIOE{HOrO.SrraqeHr{.fl B KaTaJrOre XOnna [pr{Hr{MaJrcfl paBHbIM a[IcJry Ha6[ro-
4eurafty'f (racnnroueur{e cocraBJrfler BBeBAa HD tB3t43, AJrfl noropoft 6rrn upu-
Hrrr Bec 5) . Bec HaraJroErrroro BHaqeHlIfl B KaraJrore Xr4ilTHepa trprrHrrr paB-
urru 5, a B HaraJlore Eepa - l0. Tlcnonr,aonalrlre BeooB, rrprrBelleHrrbrx B rroc-
Jre4Helr r(araJrore, ueqenecoo6paarro, TaK HaH ourr xapanTeprtByror nurur Sop-
20 tten. E(pnucrrofi o6cepnar., r. XXVU 

J.d



MaJlbrryrc ToqHocTL BlrqllcJIeHrl.fr troJTfprrsaqr,Iu. B cne4yroqux cro,t6qax trpr,r-

BOAfTCfl IIOJIyqeHHbIe CpeAH[e 3HaqeH].Ltr CTeIIeHII noJltrpl{3aql{ra p, nOanr{rtOu-

Horo yrJIa 6 r,r sec trT, rpulrntrrl:i rlaun AJIn cpeArrr'x enaqeu[fi. l,anee yriaaaHr,r

iloJIyrIeHHLre HaX[[ cpeAr.IIIe SHaSeHI{fl P U ,p Ir qUCJIO t? IICIIOJILSOBaTTTIrIX rlpll
aror,r ua6rro,qeuufi. fIpr,r nunoge cpeAHrrx enaqeHnit lrcrroJrrraoBanrrcr, ua6;rro-

Aer-rr{.rr, BbrloJIHeHHbre rrocJle orrrllr{aJIbHofi ycrauonru,I ltoNrfleHcaropa rlHcrpy-
uesra,nsnorl rloJlflpr.raallr.ru. Ocpe4neuue BeJrocr rro BelrrqrrHau X n Y.

flo p,annr,nl ra6n. t 6una oilIleAeJreHa noir.flprraar{ufl DTaJroHa

po : 2,08 + 0,029 % :0,t0452 _l- 01"0006. (e)

Br,r.rucleHufl BeJIr{cb Iro }Ie,ToAy HauMeHr,rrr{x nBaAparoB c yqeroNr nprrr.rnrbrx
BecoB u crlcJIa r{crloJrr,BoBaBrrrr.rxcrl ua6nrogeruul. IIpu Bbrcr,rcrreHrrrr HyJrr]-

o z q 6n,%

@ur. 6. Cpauneurae cpeArrrrx Berrrqrlr crelreurr IroJIEpIrBarryIIr, [ollyqeHuBrx
n l{puucxoft actpo(pzaravecHort o6cepnatopur (a6cqucca), c ganrrltn Eepa

(rentuue xpyxHn), Xr,rrrnepa (caetrrre npymru) r Xouna (npecurnn)

tryIrHTa oTcseTa rroslrqrroHlrbrx yrJroB aTrl Beca AorroJIHr{TeJIbHo yI\IHO}riaJIIrCb

Ha BHaqeHr.ra P. Cpepuee BHaqerrr{e HyJrr,-ny}rxTarpaBuo

qo:89]o+olzs. (10)

[,i flonyueunrre Beflilqr,rHbr rroBBoJrrrror rrepeBecrrr BCe Hartru na6rro4euux
B cralrAaprrryro crrcreliy. CoornercrByron{}re 3rrarreHu.fl crerleHI{ rloilfrpl,rBaqlll4

/, R rrpoqcilTax r{ rroar,rqrrorruoro yrJra nJrocxocrrd rroJrtrprrBarlrrr'{ 0 s enraroplr-
aJrr,rror"l crrcTexrc ilpr,rBC[er{br r 21-u u22-rtr cror6qax ra6r. t. Cparnenne ATrrx

auaqennli c AarrrLrrur HaraJroroB 114-161 AaHo rra rfur. 6.

VIIL /{ln oqennrr toqrrocrn r{ailrnx uaSnrogenuft ncuoilr,eoBaJrrrc}, ornJlo-
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neHtrfl r{r{Ar{Br4AyaJrbHbrx SHaqeHflit cTerrerrr{ noJrflpr4sarlrrfl r{ rIoBI{qI4oIIrI];Ix

ylJroB or rrptrBeAellrrbrx B Ta6r. 2 cpegunx Bernsr4H. ,[,rrr nr,ruucneuu.s orurr6riu

B crerreHlr noJrflprrsaqrrrl rrcrroJlr,soBaJrr4cb 46 uaAexrunrx ua6urop,euuli t2 anea4.

,[,anune na6;rrogeuufi cna6ofi BBeBAbr BD + 34'1150 6srnu or6pomenu.
B peayrr,rare cpegr{f fl nBaAparuquas omu6rta oAHoro 3-uuuyruoro na6lrogeuun
iloilyqlrracb parnoft

6p : -l- 0,1.6 %: 0i"0032r. (tt)
Ouru6xa olpeAeJreHlrfl rloaI,lqrIoHHoro yrJra BbrrrucJrflilacr no 26 ua6rrogeulrnu
7 anea4 c rloJlflpr{Baquefi 6onee t % . Cpegurrfl r{BaApar[qrra.fl ornn6na oA]roro
3-uuuyruoro ua6rro4enllfl cocraBJrfler

oq: l- 1,7. (12)

,[,nx neur,mr{x BlraqeHr4ft creueurt rroJrapuaaqlrlr oull6ra, Han r{ cJIeAoBaJIo

olnIrAaTL? floJryqaeTcfl Slra{rrTeJrbl{o 6olr,mefi.
Heo6xogurrro orr{er}ITt,, qro BuaqtrTeJrr,rrafl sacrb na6nrogenuli, roureg'mnx

Bo Bce BlrqlrcJrelrlrfl cpeAHr{x outr6oH, IrportsBoAl{Jracb rrptr 6onrmr'rx BeIrI{Tr{},rx

paccroflrrrrflx. Ourlr6nlr t0-lruuyrl*,rx ra6nro4euuft uo [peADaptrTeJibnbr]r Aarr-
Hbir{ BHaqfireJrbHo Meubrtre Berrarrlt (LL) u (12).

Snaseurs (11) n (12) xapanreprrByror Buyrper{Hroro rosuocrr rrarlr{x Ha-
6rrrogenuft. tri[x uorxuo cpaBrrrrrb c auaJrornqHr,rMl{ BeJrllqrruaMr{ AJrfl fiaraJroroB
Xunrnepa u Xorna, nprrneAer{rrrjrruu s [16]. Cpannenne c KaraJrorou Eepa
trpoBecrrr BarpyArrr{TeJlr,Ho, TaH nan rrprlBeAeHrrbre B r-rel[ BHaqeHtr.E ouu6or se
fBJIflTOTCfl peSyJrIjTaTOIU CpaBr{eHrrfl rroBTop}rbrx ua6nroqeuuft oqnux r1 Tex ,Ite
BBeB[. !,nr nararora Xunrnepa Buyrpenuss omr6na r{araJro}r{Horo Br{aqeHr{fl

crerleHl{ rloirflpr.r3ar{r{rr paBr.ra 0n',0033 : 0,75o/o, T. e. rpanrr{qecHrr coBtraAaeT

c omu6Hofi oAHoro Harrrero ua6rrcgeuus. Aualoruqtra.fl BeJr[qrrr-ra AJIfl Hara-
nora Xorra Biraqr4Telr,no 6ourme r.r cocraBJr.fler B cpeAHeM onoJro 0'',0062:
: 0,29%. flpvt erou ouu6xa pacrer c pocrorr rroJrrrprrgaqr4u, qro, oqeBuAuo,
,rBJltrercfl cJIeACTBT{er{ omu6ox n nanu6ponxe. OmnSna I{araJro}riuoro B}raqe-

Hrrfl rroarrrl[or{Horo yrJra [irfl r{araJrola Xonna patsr{a 3o,5 upn noJr.sprraaqr{rrx,
6onr,ulrx 1,5% .

]JlremuIre omn6nn lramrrx na6lrogeur.rr,i erreoqr,rltrcb npl,l cpaBlrer{I,rrr noJry-
rreHHbrx r{B oTAeirr,I{r,rx na6lroAeurait eEaqenufi crelerul IroJrfrpllBaqr,rfl rr rroSl{-
ql{orrHolo yrJIa co cpeAHrrl\rn Be[I{qI{Ha]{u 2, uPuneleuHr,rl\u,r B ra6,r. 1l . Brrsuc-
II EIlf{ I,IE 3I{ACEHUfl BI{EIIIII{ X OMU6 OX C OCTAB JI'IIOT

(or)ru : *0,24 %; (o*)o,, : *2",5, (13)

sro BIlaq[T€JIbHo MeI.rbltre aHaror[sHbr,x BeJllrqrrlr AJrrr fiaraJroron Xlrnruepa
u Xonra [16].

Ilponuqaroqas cnoco6nocrr, uaurefi anlaparyprJ rrpar(Trrqecnr{ orpaHr{q!r-
Bacrc.fl rlonou Hoglroro ne6a. Han yil{e orl,reqaJrocb, IrB-aa 6onrnrorl cBerocl{Jrrr
I4 BIIaaltr{TeJlnr:mx a6eppaqrrr'I nr.rralou,efi onrranr{ r.rcBoal\{o}rir-ro rroJrrrocrbro lrc-
Itrrroqurr, BJrr,rr{rrr.re Sorra. IIpu o6r,rsuo r{cnoJrr,Byeuoir gua{panre paaMepoM

0,5 .u"u, cnerosof{ rroron or (rona lre6a rr 6earynnyro }roqb paneH rrorony or
BBeBAbr t2-fi ne.lurqurrr,r. flpn aror\I B pflAe cilyqaer ua6rro4aJracr, BlraqrlTeJrblra.n
(nn 3-50/o) norflpngaIII,Irr r.rBrytreHua $ona. floarouy upn ua6nroAelru.sx
BBcBA cra6ec 7n' ,5- 8"' yuer noJr.flpr{Bar\r4r,r $oua cral{oBI4TCfl Ireo6xoAr{M},rM.
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Vnepeuno ilporraBecrlr laxofr yser Ar.fl aneeg, cta6e e 7O*,5 - 11,* HeBoaMolr(Ho.
flpu yctauoBr{e [orrflpr.rMerpa ua pe{,nexrope cpaBur{Mbrx c Hamlr]\( TeJrecro-
troM paalrepoB r,rbr cr\rorJrr{ 6rr ynepenuo r.rBMeprrrr BBeBAbr 12-12^ ,5 c t0-rulr-
IryTHbrl\{ Bp eMeHeM }raHollJle}rrr.fl .

3r'lr BHaqeHl4fi uponraqaroqeii cuoco6nocru ilpeBocxoAflT arraJrorr{qrrbre
BHaqeHr4fl AJr.fl arrflaparyprr Bepa r,r Xo:rna, paBu],re coorBercrBeuno B- v1.0*,
rr cpaBHnr\{bl c peByJrbraraltn Xrntuepa.

flpu nopo6uoM cpaBrreHr.ru, HaH r{ rrprl cpaBueurrrr roqrrocrr,r ua6rro4eunfi,
cJreAyer yriflrr,rBarb, uro ua6nro4eurar Xolna fioilyseHbr c 40-ArcitrrroBr,rM,
a Xr.rrruepa - c B2-groft,r.roBr,rrr pe{nenropaur,r. CnegoeaTeJrbrro? r{aua alra-
parypa [aer BoaMo]nHocrb floryqarb Ha r.rucrpyMeHTax ne6olr,ror.rx paaN{e-
poB AaHHbre, [peBocxoAflrqrle ]ro ToqHocTr4 pe3yJrbTaTEr, rolyseHHbre c r{py[-
I{brMrr reJrecnorraMr{ (upu uenr,ureM Bper\{eEr{ rroJrrroro ua6,llrogenur) , u ne
ycrytrarcqr4e tr{r\[ rro ilporrr.rqarcrqefi cnoco6nocrra.

IX. B aaxilIoqerrue yHalr(ell Ha r{exoropr,re BoBMo)r(Hocrrr ganrReliruero
coBeprtrerrcrBoBarrrrfl paapa6otauHolo MeroAa.

B onncannoft cxeue Kor,rrrencaqrrfl r\{epqaur,rfi ocyqecte ilflercfl He rroJr-
Hocrbro. !,nn uonuoft nouneucaqrrrr cJreAyer BBecrrr Bropyrc crlcreMy Haliarr-
flrrBalouI,r{ x RC -fl,reeK AJrfl r{BMepeHrr.rr rrocro.Euuoir cocrannaroqeft Sororoxa.
Tor4a [I],I c]Io]fieM troilyqr4Tb BHaqeHufl nocro.snnoft cocrarJlflIotrIefi, o:ruoca-
Iq,I4eCfl TOSHO n TeM }fie rrrrTepBaJrar\r Bper\reHrr, B ltoTopr,Ie rraRatrJrlrBaJracb rre-
peMerrnarr cocraBJr.flrorqafl Ha Halr{AoM as 20 HorrAencaropon. OuenuAuo, qro
rrplr eroM Mr,r Aocrr{rHeu 6onruefi He3aBrrcrrMocrr{ pe3yJrr,TaroB IrBMepeIrIuf or
6r,rctpr,rx raaMeueurait cBeroBoro rroroHa, rreM rrplt rrcrloJlr,BoBarrutr opeArrero
3a BCe BpeMfi HafiorrJreHl4fl BEaqeur{fl uoctoaggoft cocraBJrrrrcqeft. Ero }ro}r(er
Aarb cyrqecrseHHr,rft Bbrr4rpr,rm B TorrHocrr4 upr ua6lroAeHr.rEx .flpr(rrx BBeBA.

Anropr,r Brrpalxaror ceoro 6ilaroAaprrocrb r,ru?fielrepy A. O. Jlaryrnuy lr ue-
xaHrrny II. f . Haaapony sa rrpexpaclro Br,rtroJrr{euuyro pa6ory rro noHcrpyr.r-
poBaur{}o r.r r{BroroBJreulrlo MexaHrrqecnl,rx yBJroB nplr6opa.
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HOBAfl CBETOCII.ITT'HAfl ITAMEPA CO COEPI'TIIECITOfi OIITI'THOfi

I. M. Ilonoa

Orucatta cpaBrrI,ITeJIrrIro rtpocrafl Rorrcrpyl{qlrfl cnerocrrmlrort ctIcreMLI co BITaqIITeJIL-

rrbrlr IroJreM, o6na4aroqar MaJrr,rtr{rr cBerorrorepEr\rLr r{ creropaccelrBarlllelr. Ilpranegenrr r[op-
r\ryJlbr AJr.Fr Bbrrrrrcflerrr-rr a6eppaqnir crrcreilrbl, a raxlxe paccl{orperrrl paar[rrrrlre l'rogltt[uxa-
rlrrrl cI,IcreMbr - axporrarr.rBoBalruarr cr{crellra Ir cr.rcrelra c rIJIocItI,Ir( rroJlerf, Peay,ll:ratrr
pacqeroB 15 naprranron clrcrelrrr, I,rrreroqr.rx paBJlrrrrrryro cBcrocr,rJly rI rroxaB&TeJrr: npeJroM-
JrenI,IE, AaHr-r B ra6.nuqe. Cr'rctelra fipeAHaBrraqerla Arrr rrSycerrrrfi rrcTeopoB, ryltarruocteit,
BoAIraItaJrEHoro cBcra, cBerlerlrrfi Eorlrloro rte6a rr r. A.; I]oBMo]I{rro ralt}I{e r.IcrloJrbBoBaIIrre

crrcrerrLl B r{aqecrBe r(alrepbr iIJrfi cflcr{Tporpat!a.

A NEW I'AST CAI,{ERA \ryIT}I SPFIEIIICAL OPTICS, by G. M, Popou.-
A lasl camcra of compalatively sirnplc design, n,ith a large fielcl and slight losses and
scatterirrg to liglit is dcsclibed. Ilonnulas arc given for compuLing l,he aberration of the
systern. Dillerent modilications oI the system (achrornat,ic and plane fietd)
are considered. Result,s oI coniputation of 15 diltelent, schemes rvith differenL focal
ratios ancl rcfractir.c indices are tabulated. The system can be used for the siudy
oi rneteors, nebulae, zorliacal Iight, air-glorv, etc. It can also be userl as a ca-
mela otr a spect,rograph,

flnn {ororpa{nponaull.r crra6brx nrereopoB, TyMaHuocreir, aoqlraHaJlr,Horo
cBeTa, cBeseHufl floqHoro He6a, a laH]ne Arfl uoryrrerruf crrer{TpoB STrIx o6ren-
roo tpe6yetcfl cBerocr.rJrbr{afl orrrr.rqecr{arr cr{creNra c [ocraToqHo 6olbIr[NI IIo-
Jlelr. fIoBceMecrHo r{crroJrr,SyeMLre B Hacrotruee BpeMfl Merrr{cr(oBbre cl{crerllbr

,(. [. MacnyroBa [1, 2] xoporuo pa6oraror Jrr4rxr, nprr He orrer'rb 6ornruux cBero-
cr.rJlax, TaH r{an ocTaroqr{afr csepuqecr{an a6eppaqufl orpaHuc[BaeT AaJrr,Heii-
Inee yBeJrrqeHrre cBerocrrJrbr ([2], crp. 323-324) . flpr,ruerreHrre peryrurpoBaH-
HblX Cr{Crer\r Mancyrona Herl,eJrecoo6paano, Tan Har{ DTo ycJro}r{HfeT rI yAopo-
)Itaer r,rsroToBJreHlle cr{cTeMr,r, cncrer,ra B. Illuuqra [3], noaso.lrfl.fl AocTrririe]rlre
cReTocl{Jrbr, 6nlrartor"r fi [peAeJrbHofi, ncHilIoqI{TeJrI,Ho TpyA}ra B LrSroToBJIerlr4I{.

Curonruas cucrerra Ilfulrg,ra, HpoNrc rolo, o6lraAaer Ar{cropcr,reii? a {onyc ee

rpyAHo[ocryrreH. cyqecTByroT pa3JIflqHbre BaprraHrr,r crrcrerr, coBMerrl,arc[${x
B ce6e rrAer{ r{ Illrrlrgra n Maricyroua. 3ro, Hanpr{Mep, cucreNra IuuSyta -
Eaynepca l4l - Merrrrcr(oBarl nourleHTpflqecriafl crrcreMa, ocrarorrrrbre a6ep-
paqrrr r{oropoft fioMneHcr'rpyrorcrl ac*epuqecnoii: nJracrr{rrHoii, pacrroJro}r(eH-

rloft B rleHrpe HprrBrrarrbr cr{creNrr,r. Cncteua tr4. Befinepa (Cylep lllullgt>
[5] upeAcraBJlrer co6oil ycJio]r{HeHHyro cr4creMy Jlnu{yra - Eaynepca. Oua
Tanlr{e coAep}r{r{T ac{epr4secHyro nJracTr,rHny, r{NreeT cJro}riHyro RoHcTpyKr{r{rc,
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cJreAcrBr.rerr r(oropofi .,rBJrrrrorcrr 6o,nuulre cBerorroreplr r4 cBeropaccerrBanr{e;

{onyc eroft clrcre}rLr ran}fie rpyArloAocryrleH. O66eHrtlsrr V. Pefttoua r,r

P. Bpeftcr.r [6, 7] (yneruueunne o6:sentuBbr ]ulr{pocnona) o6laAaror Bce}rr

Our, 1, Ocrronnoiil Baprrar{T crrcre}rbr

IIeAOCTaTfiaMlI, crofictseHHrrlrl'r lurnpoo6:renTrrBarr: oHrr r,rMeroT cJIo]r{Hyro

MrroroJrIrHBoByIo HoHcrpyl(qllrc rI, I{art cJreAcrBrre, 6onrurne cRerorloreprr ]r
cBeTop accelIBarllle.

(Illrr, 2. Axpor,rarr'IBoBaHr{brr,i napllarrr: clrcreMril

Anrop nacronnleft crarr,rr [peAJro]Hr{Jr cpaRr{lrreJlr'Ho flpocrylo r(oHlde]r-

TpI,IqecHyIo cr{cre}ry, o6raAarorqyro cBerocllJroir, Snuanofi x upe4enbHofi, IIpI{
SEaqI,rTeIbHOllI ITOJIe SpeHlIfl .
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NIr,r Jqaqru Bbrpalrelrufl 4nlr a6eppaqnli, xapanropr,rayroqrrx na.recrno eror,'i

oI,ICTerItI. Pcaynrrarr,r pacrleroil 6orr,rrtoro qrrcJra norrrtperr{r,rx cr{creN,r uprlBe-
,qerrrJ B ta6nr,rqc.

$ 1. 0uucaHrre crrcr€rrrrr

Outr,r.recrtarr crrcrer{a, pacctrarp},IBaexrafl B rracrorrlqeii crarto, rlpeAcrar]Jrfler
co6or"r l{ycoH rlpoBpaqHoro BeIIIccrBa c ]IoKaBareJrc]r ilpeJroNrJrctrrrrr trl6otuur,rrr,
Ilelrte.rlrl y onpy}Iraroqer,i cpc4r,r, orl]a]rtrqe]rHr,rft rpeun c{cpr,ruecitr.rN{r{ rroBepx-
lrocrrrrrr,r c paAr,rycaNrrr. ?'1) t'2' r'' ({ilrn. t), L[enrpsr Bcex rpex uouepxuocrcrii
ooBxreqerrbr tl o4uoi,i Toqfie. Xo4 ny.reii cBera - cJrega Hanpaso. CBer or cne-
taulertca rorIItI,I, I(oropaf B qacrHor{ cJlyqae r\{o}r{eT rraxoAr,rrbcrr I 6ecrtoue.r-
HOCTr,r, IIpeJro[IJrrroTcrr arel]e3 rroBepxrrocTb c paArrycoN{ r{pr,rBr{3rrtr 7'1, 3aTeN,r

orpalraercfl or IIoBepxFIocrII c paA,r{ycoM /"2 I rronpbrror,i aepiranr,noii cnocr,r,
o6pasyn {oxyc B rorrxe F, leixarqeii }ra noBepxuocrr,r c paAr,rycoNr rr.3ra uo-
cJreAI{tIf rloBepx}Iocrb [prrBoAlrrcfl B r{errocpe4crneunrrf,r rtorrrartr co cBeronpr,r-
erII.II,Inorr (uuueprnpyercn) . Enarogapn raxort HoHcrpynqr,nl yAaerorr [o,ryarr{rb
Becb[ra coBeprrreHrroe llclpaBflclrue a6eppaqlrfi; n ro ]ne Bpel{rr cBeroct{Jra rl
:rarioii cllcrelre o lz2 paa BbIrIIe, rrelr(eJll4 .r3 cr{cror\re, ctseronp}IeNlnr,tn noroport
HaxoAr,rrcfr B BoSAyxe. Brreocesrre a5eppaqlru - rtoMa, acrr[rtrarr4sr\r, Arlrcrop-
crrrr - orcyrcrBylor, ecJIIr aleprypuaf qlra{parua pacrroJro?ner{a B rrJroc6ocrr{,
rrpoxoA.rrtrIeii uepea qerrrp ltpr{BlrBHbr cr,rcrer{br.

Xportatr,ruecnue a6eppaqrlrr cr{crer{br - xpoMarrraNr rroJro}nc}rrrfl u c{epo-
xporrarr,rqecran a6eppaqr,l.s - ocrarorc.rr Fre rrcnpaBJrerrHDI\{r{ s rartofi npocteft-
uert roncrpyxquu. Xporratlruecnyro a6eppaqr{rc rroJro]Herrr{f N{o}riHo rrcnpa-
sl'Irb ne6onrrrxr.rlr ycJroHiHeHr,relr r{oHcrpyriqr,rn, rpr{}reHr,rn cxnei,rxy Harrepbr }r3
I(RyX COpTOB CTeHOJT C OAr,rHaI{ORDrrr CpeAHrrN[ rrol{aSaTeJren{ [peJrol\rJreHr{.fl, Ho
paBrr.rqHr,rNrr{ Arrclepc}rxulr (r.ra Sur. 2 cn,neiina flofia3aHa flyrrRTr.rpoM). Ocra-
TorrHyro c{epnuecxyro a6epparlrrrc npu lreo6xo4r.ruocrrl r\roxirro r{clpaBtrTb
coorBercrBeHHo paccuutanuoit noppeHl{rro}rnoii unactuuxoii, auaJIoruqHoil
rlJracrl{Hl{e lllulr4ta, Ilor{ecrlrB ee B qeHTpe npr{Brr3rrbr crrcreMbr; npr{N[e]reHrre
tanorii rrJracrr{Hnrr r\roir{er uorpe6onarL,c.rr Jrr{[r, [pr{ cBeroclrlax, 6tuanr{x n
IIpeAeJILIrbIM.

$ 2. A6eppaqrrrr cr,rcreMr,r

B ganr,uei.imenr 6ygenr ucuoJrb3oBarr, o6qeupunmr,re B orcqecrBeuuofi
JILIrep arype o6oaua.relrufl I,r npaBr.rJra BHar(oB (cr., Haupr.rMep, tB]). IrIa

{ur. t r.rilreeM ([8], crp. 6):

w'z - - arcsiu { + arcsi ,,- {,- z ur"ri,, fi,
, -ht-z- s2: ;;;q, n ) o.

.[nr napancl{aJlbHr,rx nyveii coorBercrBeHHo froJryqr,rM:

h lt. 2lt
(&2),,rp _ _ 

r, t _rrr_ 
V;,

rr-(s,)n.o - .r! ;n)0.- tl.(az )nop

(1)

(2)

(3)

(4)
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Hafigenr npogoJrr,Hyro c{epnuecxyrc a6eppaqr4ro HaH paBllocrb

As : (r'z - r;)- 1r, - (sr)nun I :+l .1- - ,+-ln lsitu'z (ur)nrp l

As:-ll---f----5] :0,z L sin (u'r)o (ur)nun I

KaH AJrfl ugeanrnofi cr{creMbr As : 0. Orcroga noryqrM

(u'r)6 : arcsin (u'r)noo.

trllraH, BbIpaE(eHI{e pJIfi yrJroBofi c$epuuecxoft a6eppaqur{ rl B cl{creMe r{Me-

eT Br4A:

. rh h 2h\ h h h ,-,
I : al'csln\,^- ,, - ",,r) 

+'arcsln ,, - arcstn n., f arcsln . (J)

Paguyo FiprrBr4arrbr noJrfl R B HoHueHrprtuecroft clrcreMe, oiIeBirAHo,

(5)

.{na uonepe.ruofi c{tepuuecroft a6eppaqun 0g ua reoMerptrqecnux coo6pa-
xenwl roryqr.rM crreAyroqym {opnryry (tpur. 3):

0g: (As { L).tgu'r, (6)

rge A - cMeqeHr{e trJrocHocrrr ycrar{oBnr{ orHocrrreJrbrro rrJrocHocru f aycca
(4e{onycuponna).

@ur. 3. Xog nyuefr s6rfiaw Sottyca cr{creMrr

Brrpaxenue AJrs yrJloBoft c{epuuecxoft a6eppaquu noJIyqI{M Hafi paa-

rrocrr, nocJreAnero yrra (ai)o anBrrBaJreurnol.l rageamnofi cucreurl rI rocJIeA-

Hero yrJla peamuoft crrcreMbr. flocnegurft yron ugearruofi cplcrervlrl on-
peAeJrr{M r{3 ycJroBr,rfl

TAIT
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paBelr 112 - (sr)rot], r. e. pac0rorrHr{ro or
{onyca:

R : rz- (si)n,n : !.

n- t 2 '
l'1 T 

",
vt Jfit, c yqeroM Ae{oHycr.rpoBnr,r:

r?- t __nIt: -----------;---- 
- 

A.

11Tr,

Ilpogorrnyrc xpoMarr4rrecxyro a6eppaqurc rroJrorfieHrrfi crrcreMlr
HaH paBHOCTB SHaqeHr,rfi .R gna AByx pasJruqHr,rx [JrrrE BoJrH cBera
rroJlyq1111; (nx,- nx) IAsrp : 1n-1 2 vzt

l- r 

-l
\ ,, T ,r)

rAe Asxp - rrpoA,oJlr,Hafl xpoMaruqecmafi a6eppaqua noJrox{eHr,rfl ctr[creMbr,

t1,7, !t- 117,,- uOHaBaTeJII{ trpeJIOMJIeHLIfi AJIfi AJIIIH BOilH 1,1 u 1,2 COOTBeTCT-

BEHHO.

,(nr nyueii C, F 6ygerr rIMerL

-h nh 2h
_-l-t_
11T r1T 12

I{eIITlla r{pr,rBr,I3IILI Cr,ICTeXrbI IIO

(B)

uafigeu
?r,1 u \,2;

(e)
l'1

(r0)

rAe 1: - 
qlc.rro A66e.

B cneiitporpa$e xpouarr{al\r na[lepbr rle BI]eAr{T; Blpoqcxr, xpox[aruarecnyrc
a6eppaquro B cJrysae He06xoAu[,Iocrl,I ]IoHtIIo rlcrpaB]rrb IrplnrerrcHrreM cnJrer"r-

rilr nauepLr (cn'r. $lrr. 2) r,re 4nyx collror crel(Jra c oAr{rrar{oBr,nr cpeArruM noxa-
SaTeJretr flpeJrol\rJreHllf , HO pasrutlrr]rll\Irr AlICnepcLrtrN{I{. B STon{ cJryqae paAr,ryc

cnreiinr'r olpeAeJraerctr ycJIolrllen (pacctoaHuc rlelr{Ay rroBepxrrocrflMr,r c r'1,

ri panuo nymo):

't',:-l(ry),.,-(T)^,.l (+)^.-(+)^,' (ir)

rge ri - paAnyc cxJrefiHr{.

$ 3. Mero4rna pacqera

Ccratag I{BBecrHbrl\[u t'r, n lr h, naxo4lrn rz rra ycJroBr{fi, rrro c$eprauecnar
a6eppaqun Ha Hexoropoit BoHe /2, parua HyJrro. O6r,rsuo aro npafinr.fl Borra,
paBHafl rIoJIoBIrrre orBepcrrrfl cl{creMbl, T, e. l?1 : D12. flog,cranun rr, n
vhrs (5), uoryulrrrt sin ai : (ar)nop. Oto rpancqeHAeHrHoe ypaBr{eHr[e orHo-
crrreJrt,Ho rr. B uepnou upu6mrmeur4r4 peileHrre aroro ypaBHeHr{.fl Mo}nuo
naftru rpa{uuecrr HaH Toqny flepeceqeurrrr npr{Br,rx sirt u,'2 w (uz)n^p. Bo.ree
ToqHoe Brraseufle r(opu.E ygo6uee Boero ucr{arb tro l\,reroAy lIr,rorona. (Dopruyna

gna upu6rr4?r{eHrdft Hr,rorona B aroM cilyqae r{Meer Bl{A:

n (r,\2^

-# l@)nur- sinu'rl
i'2:1r2js- 

__L

t-h-l-h'l'l 2 
'

t Ln (rrL I I 'cos u2

.? 13

^ n-l ItlsxP: .t.rl'/n-I 2 \2,
\ .. l- 
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Hafiga i'* (gocrarouflo rlflrll BHaqaqux qu$p), Bbrrlr,rcilflelr BHaqeHr,re c$epuue-
crtofi a6eppaqrrr{ Ha rrpox{ex{yroqHr,rx BoHax 0 < lhl < lA, I no o4uofi ua

{opuyl (5) - (7).Br,rsucilaeNr rar{}rie npr{Br{Brry rroJrrr crrcrer{Lr ro ftopruyre
(B) u xporrarrrlecnym a6eppaquro, ru6o (pnn axporrarrrBosauuoii cucreun)
rraxoAirlr paArryc citrertnr.r uo Sopuyne (11).

$ 4. Peay.urr&Trl BbJrlllc.uelItri't

Peaynr,rarr,r pacqeroB paBfll{cubrx Bapl{alrroB crrcre}rbl Aarrbr ts ta6nlrqe.
Sgecr flpr.rBeAeHLr: ItoHcrpyr{Tr,IB}Ir,Ie aJreMerITLI c],rcrer{br t'11 t'2t ru, (nonaaatenr
npeJror\rJrer.rrrrr AJr.tt ]" 5893 A) , 4uauerp anepryp]roil g,uafrparrtu D, paArryc

ruprrBrlsHr,r uon.s .R c yqeToM Ae{oxyclrposx[ A , a6conrotrrafl BeJIuqIIHa oTHo-

rreur{fl ,R/D (xuagpar ero o6paruo npotropqrroHaJre}r cBeroclrJle cl4cre}rbl; cJIe-

/{oBaTe.rI},Ho, 3Ta BeJIrIqr{Ha },ro}fieT cJIy}r{ItTr, AJITI CpaBHeIlr4-FI CBeTOCIIJI y pa3-

Jrnqrrbrx cucreu) ; Aar.rrJ Tanine Brrascur{fl upo4o,nsuoii c$epruccttofi a6epparllrn

A.s gna paarflrinbrxena.reur.rft h, (p;ltr^ ],5893 A) ; npnne4e]ro BIIaqerIIlIe 4e{oxy-
clrpoBrrr,r A, rrpu xoropofi [oryqaercrr HalrlleHr'Irrrft xpyixon paccel{BaHl{.rl c

paArrycorr 69o; uanonerl Aarro BHaqeHrre rpogonlnofi xpolrarrrqecrtoii a6cppa-

u,uu A s*rr Airfl nyuefi C, F . B rperr,er\l paaAeJro ta6nr'rrlrr [pr{BeAeHLr Arr.g
tnr lnlcpaBr.reHirfllolr."n-npeAerllrllble rcoperilqecHrc BHaqeltllfl lrl.-Bcltr-

qurrr,r A 11 0go uouyueurr rpaSuqecnr,Ixt rryretvl - flocpeAorBorf Br,rqepqrrBa]rrrfi

xoga ,ryueii v6ntir.eu Soxyca. Bce paauepbl Aalrbl B MlrJlJlrrrlerpax.
Ta6nuqa IroaBoJrfer cAeJrarb cJre4ylonlrre Br,rBoAr,r.

1. Brrro4uo rlpr{MeHflTr, crenJra c 6onsurulr [ortaaarerle]{ rrpeJror\{JreHrr.rl,

Tar{ rian [pr,r aroM c$epuuecxan a6eppaqrarr yr{eHr,Itraerc.fl, a cBerocr{Jra BoB-

pacraer; B To ?ne Bpei\{.rr Arrcflepcrrfl crexJra AoJI]r{Ha 6rrtt, uururrrrarrrtoli, sro6br
yMelIbltrrrTr, xpoN{aTI{3xr,

2. Bce paccqurauul,re cr[crelrr,r rmlelor paArryc $pyE{r(a Har{N{eublrrero pac-
cerrBarrnfl, He npeBocxo4au1url 0,0t5 .l,t.rL1 rr'to coorBercrByer paBpelrarorqeii
cuoco6lrocrrr Br,rcoHorryBcrBrrreJIr,uofi {otorpa{ruecxoi't DNryJrbc}IIr. Crc4yet
Bar\rerrrrb, oAr{ano, rrro Brraqerll{Fr dgo i,r A Arr{ paaltuuHblx ItrBeroB pasJMq-

ur,r (ctlepoxporrarrlqecnan a6eppaqr.rx) , a rloaroMy B orBercrBelIHbIx cJlyqaflx
cJleAycr Bbrq[cJr.flrb c{epuuecxylo a6eppaqr,rro ran}Ite r{ AJIfl ApyrEx
IIBETOB.

3. Xpouarnsecrrafl a6eppaqnn rroJroxrerrrrrr Blraqr.rreJrrr-ra, Ho aro r're [pe-
ll.nTCTByeT IICIIOJILSOBaHIIIO CIICTeI\{LI B HarIeCTBe Hax[epr,I AJIfl ClleltTpOrpatla,

Air.fl cll,erioH B MoHoxpoNlaruuecHl,Ix ilyqax r1 T. rr.

{. CserocrJla cr{creM LL-15 6rnena n reoperuqecr{oMy rIpeAeJIy,

5. I{e.,rccoo6paauo I{crroJrbBoB,arI, AaHr'ryrc c}rcrel{y ItaH aaMerrllreJrb (cflJrour-

noii> (4a u o6nrsnofi) naruepbr Illiuuqra, rpygoennoir B IraroroBlenun n o6na-

4arcrqefi rpyAuoAocrynuof.r {oHanrnoft noBepx}Iocrtro.
Iloue apeugf cr4crelrrr rrpar(T[gecxl{ orpau4qe}ro Jrrrlrb anpal{}rpoBalll,Iet[

cBera cBerorrpl{gygr{no}r (xaccerofi) r[ Nroxrer Aocrr{rarb 20' u 6orec ilpr{ rlore-
pflx rra Dripagr.rpoBaHr{e rre sntme 250/0.
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$ 5. Crrcrerla c rrJrocnrrrr rroJeu

EcllI ueo6xoArrrlo [oryrrflTb l.re6orruroe, Iro r"rlocr(oe rioJre rlpll cBrrroc]I"Iie,

6;ruenoii n npeAeJrbuoli, ro LroiriHo rllllrxler{rrrb cJreAyIoqyrc fiorIcrpyIilI,IrHl
(diur. 4). 3ra norrcrpyrrqrr rrcrloJlballcr B ltaqecrBe IrcxoAlrol"r paccrlorpolillyio
Bbrrrre cr{cTexry, Ilo ryqolt cBeroBbrx nytei:t Br,IBolurrcfl B BosAyx, }ie Aocrlllaf
{onyca /, c uououlbro noBepxrrocrrr c IlaAr{yconr rB, IIer{Tp r{pI{B}I3r{bI xoropoil
coBrraAaer c $onycon ucxoqnoft crlcrexlbr, Tanntrt o6paaou, ora rloBepxHocrb)

Or.rr. 4. Baprant cIIcreMLr c rlJrocr{rlr[ floJrer{

6ygyulr arraHarfisecnofi, ue Brrocrlr uu c{epuuecxoii a6eppaIIr{I{, }II{ noNIbI.

,[,a;ree cr]er rllleJroMJltlerctl qepea floBepxHocr], c paA[ycoll'4, Koropaf rar(?{te

flBJrfercfl arrar-rarusecnoir r,r pacccuraHa rart, uro6r,t r{clpaBr{Tt, ripl{Brrarly

noTrrr Bceit cr{creMbr, He r\{eHfl.E s nerYl ocraro.luoft c$eplruecHoii a6eppaquu.
3Ta ilrrnaa yBeJlrrqnBaer rarti(e rr aleprypy Eyrlna (yrnonyro), rrro rrpl'rBoAlrr

n rroBr,r[reur,rro cBerocrrJrr,r crrcreNrbr. Tan naH nor{crpynqrrf y}r{e He HoHIIeHTpI,t-
qecnafl, To B rreft IIoflBJIflroTCtI Her(oTopr,re a6eppaquu [anJroHHbrx Ilytlfior] -
xpoNraTr{3t[ yBelllqeHufl 1I acTl{l'ruaTuSn{; BIIpoqeNl, aTo He rlpe[rrTcTByer rlc-
rroJrr,soBalrlrrc crrcTeMbr B naqecTBe naNlepDr AJIfl crlel(Tporpasa. flplt aron
yAaeTorr Tanlie yNrerrbmr{TE xpoi\{aTrlSl\r noJIo}HeHI'If ru6o yctpanutr, ero. cle-
Ayer Banrerrrrr,, qro npu ognoit r,r roft trie ucxo4Hoii clrcreMe MolI{Ho rlpr{rleHflTr,

[OJ]eBLIe JIIIIISbI II3 CTeHOJI C paBJIUqHLI]I]I IOHaBaTeJIfll\{I{ [peJIONlJIeHIlfl, qTO

IrosBOJrrreT Bapr,rrpoBaTr, cBeTocI,IJry u {oxycnoe paccroflHr{e cr4cTeI\'IIJ B r{eno-

Topbrx [peAeJrax.
Mcto4lrrta pacqera ranoBa. Paccsflras I,IcxoAIIyrc cr{creMy, HaR oflr{caHo

Bbrrrre, r{axoArrr\r uo Sopuyle fletrlnann ([Bl, crp. 99), npeue6perar acrrlrlla-
rtrr3r\{o}r, cJleAylolllyrc {oprlyrl, llJIfl 14:

t'4: nr) 0; nz) 0.no lh-[/ 7 1 \ 2 1'
-Lt --j-r 

- 
_.!_- !l- r

nt-lL nL \rr I rs)tn1rzl
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3to nupaxrerrrle olpegeJlfler /'4 Jrl,rrrrb B rrepBor\{ nplr6numeutrLi, trt B orBercrBe}r-
flI]IX CJIyr{atlX }IieJIaTeJILHO yTOCI.IUTb BHarIeHI,Ie eIO IIOCpeACTBOII IIpflI\{bIX
Tpr4rolrorrreTpr4r{ecr(r4x pacqeToB xoAa Jlyrleft. Snag 14, HaxoArrr\{ IloJro}fieHr{e

rroJrellorl JIrrHBbr oruocr{TeJlbno {onyca ncxog,uoft crrcrerrbr no {opuylau,
orrpeAeJrflrotrul\,r rroJrolr{eHr4e arrJrar.rarr{qecH}rx rouen csepnr ([Bl, crp. 129) :

s: (nr-i l)ro.

Cosnectus Sonyc ncxo;proft clrcretvrbr c roqxoii, nernarqeft Ha paccro.rrHlrr{
s or rloBepxHocrrr c 14, IloJlyquu Qoxyc HoBofi crrcrerlbr B Toqne, uaxognrqeftcx

/nHa paccro-flIrl{I{ s' or rloBepxuocrlr, Bropafl rroBepxHocrb rroJreBoii ill,rHar,r .ns-
Jrfl,erctr rrJrocxocrrrro, n noropoft HerrocpeAcrBeHHo rrMMeprupyercx {oron;ra-
CTI4HHA.

(Itlrr. 5. Cnenrp rroqHoro ne6a; nugna rlrnr,rs l, 5527 (orlreuena
ctpe;rnoii); trpr4 ileqarrr rrpor4BBe4elro yBerfiqeHlre nopngxa t0y

Ourrrnr,rfi aKBelIrIJIflp crrcrerrbr c rlJlocr(lrrlr rloJrer\r 6nrn rasroroBJleu Ir [crrbr-
rau B Hpnrucnoft acrpo{lranuecnoft o6cepnaropuu AH CCCP. Dra cracr:eua
rrpeAHaBHarrerla AJrfl cBerocr,rilblroro crenrporpa$a H 61r0-lmlnuuerponofi
BepHaJrbHo-nnuaonoir rtalrepe. [uauetp BxoAuoro Bparrna a:rofi crrcreNrbr
D -: 40 .t;.ht, cl,erocltJla ee eHBr4BaJreHTrra cBerocrrJre crlcreMbr, rauercrqeii cBero-
rrprreNrrrrrK B BoBAyxe u o6raAaroulefi otuocureJrr,Hr,rM orBepcrrrerr L:0,45;
cleHTpaJlbHr,re JrrIEIr[ Ha HeraTr4Bax rrMeroT rr]r4pr.rHy, He lrpeBocxoAaEyK)
0103 ,n,u, rpr{ Ar{aMerpe roJr.E BpeHrrfl 7' (Srar. 5).

Asrop Bbrpalr(aer cBoro [prraHareJrbuocrb B. I{. flpouuny Ba rror[our,r, B

pa6ore, rrpo*. B. H. flpoHo{r,eny Ba rrpocMorp pynonr{cr{ u qeur{bre yr(aBarrrrfl.
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