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AKAAEM14fl HAYK CCCP
143BECTUfl HpbIMCK.Or2 ACTpOOVI3j,r'.lqECKOTZ O6CEpBATOpHr4.l

Tou V,1950 r.

CtrEITTPOOOTOMETPI,{fI XPOMOCOEPHbIX BCIIbIMEIT
9, P. Myem,eab u A. B, Ceaeptu,tii

12 ctalr4aprusoBarrllBlx cfler{rporpaMM xpoMocapepnr,rx BctrBrnrer{ (apyuqzt) 6r,r.,ru no,,ry-
qenbl trpII rroMotrIl4 clrMerrBcl{oro ctrei{rporeJrEocfiola B nou6rznarlrr co cfierirporpa{ou.

Cnemtporpauilrbl tror{a3|rBaror r! orAeJrr}rrlx cJryrraflx clrJrr,Hoe o6parqenze B ilfr\t12irlx
cepur Ea,nr,uepa IIo, Iry, IIs, II", Ir( r.r R Jrtrr{rrxx H ll K. ,(rn ognoii Ea Bcrr6rrrer{
frorryqeEr,r cnerrrporparrMbr B pasrrLrx craAr,rflx ee pasr]r.rrr.rfi (nnacrznxr.r 

"I\& 205_209),
flponegeno fiocrpoel{Ire r{orlTypoB ynagarr}rbrx cler{rpaJ]r,ubrx tnsufi Bo Borrr.rlltfi;x

rr B rrprrJrerarorqeri n Mecry BClErur{E rreroarlyuleirrroft {oroc{repe.
flaa6o"'ree xapal{reprrblMlr qepraMu r{orrrypoB "rrrnufr no ncal,r-,rax trBJrrrrorcfl

flonEtr?no r{pB]JrLcB Ir cytr{ecrlertlloe yleJragerrr{e ocrarorrfioft zureucatgocrlr B qelrrpe
ttuttrfr, AOxoAtIqee B orAeJIbIIbIX cJlyqns* IO IIETeIICIIIJIIOcTI{ HetrpepbrBrlgrg Cner{rpa.
,(.un rra6rro4aRllrtlxcfl Bcrtblirleft (rran6o.nee ,rpxafi ]]ctrbrrrxa 6r,pra 6an.rra 2-2.5; ulriia-
rtoi,i cyrqecrnerrnoii acnulrerpr{rr ftorrrypoB rrc o6rrapyrxeuo.

,{;nr Irenoropr,rx naz6oree tzflr.rnrrx ]ror{rypoB yfia3arr}r},rx t;truft [poz3BeAgrr
yue'r nEcrpyMeIITaJrr,rroro rlcrtalne[[fi rt BJrrrtrrrntr pacceflIrfioro cBe?a.

C aroft ueJrlro 6rt:ru tqaren;lro [ccrreAo]rarrbl trrrcrpvlrenrarmrrtri (orlTyp rr pac-
ceflErre B cr{l{e[3cr{or'I ctleltrporeJrlrocxorre co cnenrporpar}olt. V.rer ulrcrpylrelr"aJr},Horo
t{cl{a}fle}rl1fi 6rra c4clran Ira ocrrote flpeAcraBrrerrllfl (or]rypoB cnexTpaJr6rrblx rurrufr,
3r{Rrli}aJrerlTlloro fipeAcraBJre]r[ro fiolrrypolI Ooi,irra. Ilonaaano, qro rarioe rrpe4craBJrcHrre
6.'tngtto coorBercrllyer (tax'rRuecttoNIy pacfipeAeJrefir{ro rrrrrerrcuBrrocrtr ts [peAeJrax rrBMe-
pflBlItr{xorI cter{rpa"rrblrBlx rrrtlrri. Oxou.tarenruo trcflpa]lJreHHbIo Ba lrrrcrpyMeuTaJr;IrLIri
I-ioIITyp l, IIIrOTpyllcIiTaJII]IIoe pacoerlTll{e I{oIITypLI CIeItTpaJILIIEIx Jrlr11zft Bo BC11LIT11I1ax
u n 6,rr'ralonaueii uesoarryqennoii rlo,oc{cpe [percralJrerrlr rra {rr. B, a ux uaptr-
lrcrpu (riorymrp[]ra r.r ocrarorrHarr R]rrerrcrrBrrocr.r) npr,rnenenrr n ra6,lr. 1,

I{patno o6cyrx4errrr cJreAyIotqLIe ocrroBrrr,re pc3ynLrarrrr o6pa6ornu ua6.nro4errrnrt:
a) flo4nnrne rtpr,r.TrLeB lr,rutrt)i II u I( D r{ecrax xponocr}epnr,rx RorrBrlre6, 11p1rqc[1

:lro IroAIrflTIIe [acryrraer rre I rrepli,tii ilIoueIIT Bcfiblrrntr, a c, fier{oropr,rM 3arroa4alrrre-\r.
Ilpe4crar.trcubr apr)/uellTBJ B rro.rrrr3y roro, rrro yrra3arrrroe tro/IrlrlTtrc npEIJrBer] ccrr,
pc3yrrbrar rrorrr{ilatlr{[ aro]roB ca+ n o6parqaroqeM cnoc (ro4 ncnr,rurrioii) r{SJryrrolrEeNr,
u[vr{Irrr r{3 RcrrLIIIln[ u o6yctror"nerrtlblr,I .Trrrrrrrnrr,r Lg, L, . .., a rar{}r{e cueHrparr,noii
o6:racrr'ro, pacrrororrictrrort nenoopegcrrerrrro aa upn4b,roon ccpnn Jlaiirrarra.

Sanaa4rrnanrle rrol{ltflTr,rfi r{p],IJrbeB cnrrarrtacrcrr c ,lcM, rJTo uB_Ba 6oJrr,[oii ou.rr,t.rc_
crroii ronrqu o6parqarorilero cJrorr B yl{alar'rrrBrx crcr{rpaJrbrrrrx o6;racrflx 4u{rr}ysnr
IlblconoqacrorlrBlx r{Barrr Blryrpb rrocrelrrcro npor.rcxoIJr.{,f oTEocareJrr,Ho MeArerrrro.

6) rlprcy'rcrrr4e n pnAe c,.rryrraeB reMrrblx,rrr,rrrulii IJ3 lr K, BEyrprr npnax I{, n I(r.
IIa ocnouarrurr sToro Br,Irrr{cirena Dblco'ra repxrrcii rpaurqBl rroxarrrraaqrrrl Bcrr6lrur{Ir
llryrptr xpouocrpeprr. Ona oxaaaraer palnort 2500 nu.

r) flo4n.rrrre Rp'rJrBel nruuli llo, IIr . . . u r{ecrax xpouoc{eprmrx Bctrr,rmex r4_

3arraaAlrBaHr4e 0Toro rroAlrtlTrrfi Tar{ E{e, Harr rI B cryrl2s nwuii I{ r K,
,

L)



B cnnc[ c gruM rrpegcraBnerlbl apryMerrrEl I] tro.rrray roro, trro r{:}Aec6 qelicrnyer
rarrofi me MexaE[BM, ItaI{ ri B cryrrae rrlrrfi Ii n I(. JL.rur B crrcrrlpe cfi.]rbrrrrrx

xponroc(repur,tx Rcrrtl[rer{ rroArrrrrrre r{oHTypoB noAopoAlrrnx .nfllrrlr.i cnssarro c Iorto,[rrrrrenr,-
rrblNr r.IBJrylrerrlreNr croJlb 6o.nr,urofi rrrrprHr,r, rrro rroBLIrIaercfl I{ nrrretrcEllrlocri, rtpr,IJrr,eB.

s 1. BBOIIHbTE sAlr[qAHr{,fl,
I{HCTPyMEIITLI U METOALI I{ABJIrcAU{II,f{

XponrocrleprJr,re BonbrurHa (apyuqull) - o4no r4B Harr6oJree 3Haqrire"rrLuhrx
pr MaJror{SyrreHH6rx flBJrer{r{i,i Ha [oBepxHocrE colurla.

flocre roro nar{ 6rr.rro o6napy}r{eHo, rrro frorrBJreHr{e flllTrr{x xpolroc{epnrrx
B0IIbIIIIeft CoIIpOBO?flAaeTCfl BITeBaIIHLIM I{3MeHeHl,le}I IIal]aMeTpOB MaTIIIITHOIO

rroJrn 3eMJrr4, poar{r4M napyurelrl{ca,r pacnpocrpancrruff nollorr{r4x paAr4oBorrH

(aanrlrpanrna crbrlxrrMocrlr, o6ycJroBreuHble rrorJrolqelrl{eM arr4x BoJrrr B D-ctoe
r{oHoc{epbr), r{syqerrr4e Bcur,rrucx craJlo nprrBJrcr{arr, Bce 6onr,lrc B}1r{Ma-

rrrdH. Itpoue roro, 3a rroc.r'IeAr{ee Bper[rl 6r,rno rar{}ne o6uapyrxeuo, rrro

Tarrl{e flprilre R0rrBrruHr4 lracro colpoBo}r{AaloTcfl rpoMaAHbrM BcIInecHoM pa[r4o-

r4SJryrreHrrfl, I{ot'Aa r4IITeHclrBrrocrr, paAl{orr3J]yqeutrn conrrqa Bo3pacraer 3Aecr,

r 10000-100000 paB, rr Dr{BuBa"[er{rlrarl reMleparypa paArror,r3J-ryrreHr{rr Ao-
cTuraer r{norla 10e n 6olcc fpaA}-coB.

O4nano B Irarueil crpaHe, Irona rrro, r{e rroflBirfrJrocr, pa6or, frocrJflrleHlrblx
,rccJteAoBalrl4lo r[raar.r.recr.'ux cBoftcrB xpouocr]epuBIx Bcrrr{IrreH, rrTo Mo}riHo

cAe/rarL [pra rroMorrl\r cnerirl]orl)oroMerprrrrecHoro mcc.rre4oRaHr{fl. BooSule ycnexr4

B eToM rranpaBJreHr4r{ BCcr,Ma orpaHuqcril;r, r4 Moirrrro yHaSaTb ToJlr,Ro rrel(aB-

rrr4c pa6orr,r Anneua [1], Plr.rap4coua r,r ]ftarrrtorcnoro [2] lr 3;rr.rrucona [3] ,

B I{OTOI)IJX CACJIaHLI IIepBble IIOfILITI{I,I IlO.tryr16g11fl m I43yrleHI4fl CIIeHT]IOB

xpolrocr{leptrBlx BCrlBrrlrcl{, 3ro o6rncnt{ercfr orqacrtrr reM, rITo Bcrr6rrrrr{I{

BecbMa Hcolr{r,rAar{rrbre rr r{l)arr{oBper{errHbre flB,\reH.ufli r4x BoSropa}rr4e rrpoTe-
naer nopori B TerIeHI,Ie Mrrlryrr,I, TaIi llro BCe fIBJreIIue AJrI4TcFr B cpe[IIeM
.ortoJro 5 lrau. floorouy noilyrreHue clerirporpaMu xpouocr{icprrbrx BcrrLrrreH

.Becr;Ma Ire,,felltoe 4elo. ,(nn IoiryrreHfifl Bcero cllor{Tpa tscnrJrxr{rl IraE6oJIee
y4o6ua ycraHoBr{a lruqaplcoua ra Mr,rrrrtoncnoro c Bornyroi;i guQ0paHrp{or{Hoft
peruerrtorYr 6onrruoro pa[]ryca I{pl{Br4llrrBr, rro rolo}Her{rre Bcrr6rr[r{rr fla [{eJrrr
,ouel{rllol'par[a n arou croco6e rrcyBepcr]rroe. Or a:roro floc.]1eltrHer.o ]reAocTarr{a

cBo6olIeH cnoco6 3n;rracona, Taltlr{c flllrrN,reuerrrrbrii rrarln [1r] , r. x. rrir[r crex-
l'poreJlaocltou n rtolt6urraullrrlr co cnenrporpa{ou rro3BoJrrre'r rrerfocpe[crBeuuo
rJI{Aorb B o6BollHbrr,i onyffrp Ty AeraJrr,, cfler{rp rioropofi crrr{NraeT0Fr; Aorlon-
.nrlTerrlrrafr )r{e qe.rtr, rro3BoJrfler BbrpeBarr, r4B BCero Arlcr{a Conlrqa roJrr,Ho
i4Hrepecylolqylo rrac IIeraJrL, flpn etorr, oAHar{o, rpy4rro rroJrytru{rr, 6rrcrpo
,r ollHoBpeMerrHo nccr, c[erirp xporrocdepnoii Bcnr,rrlrxr.r. Sllucolr c eror,i

tIeJIbIO Bpaulaer TlnrlirlpaHqrao[rry]o peurerriy r{ rroJryrraer }reo[HoBpeNleFrHbre

,t!ororpar[r,rlr; r rrarrreNr ]fie clerrrporc,rlr,rocnore r.rlrerorcf ABe rraMepr;r, trc-
?uo,rlfrrorquo rronyqa1" trotrrtrr oAr.roBpeMerrrro crerrr]lorpaMMrr B cr4uei,i qacrlr
(o6.uac:rr, unprltroLl - 800 A Roare trurrnr,i I{ lr K c 4lrcnepclreii - B a/rulr)
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r Hpacuofi qacru (o6racrb uruprHoft-200A Boe.rre I{o c 4racuepcnefi LAiur,r).
3ro noauolll,rJlo rIaM r13yt1111u o6"-racrr c11el{rpa ot 3800 ao 4600 A lr o6nacrt
Ho, ran qro ucF(alneHr{e Bo Bcrrhrrrrnax truulrii Hq, I{, K, Ha, H",, n Ho,
a TaI{}I{e pflAa MeTaJIrll{rlecHtr{x ,-II{FII{i,i B coCeACTBe c rIlrMI,I MO}I{eT 6LITI)

c ycnexor,I r'I3yqeHo rro rrarur{M crrerirpofpaMNrarr.

'll",r.
U,r,\r#hl

4)ur. 2. MrHpoclororparlrru ,,rnln.rrlr If u K B cler{rpe Bcrrbturnr or
17 arrycra 19118 r.

ISce cuexrporpaMnrrr, rroJryrlgll.rore reroM tg4B r. ua rrJracrurrnax Ilford
zeniLh (n orueit tracrtr cuenrpa) u Agfa Spectral Rot Rapid (a xpacuort
'racrl.r), 6r.rnra nportanu6ponaurr c llonrorrlbro na6oparopuoro cner{rporpa$a co
cryleHrraror)t qeJnro. Tan nart crrenrporpauMH 6r,uru rroJryrlgs5l c Bpaqam-
rqerYrcf rrepefl uleJrEro nplaar,rort Auqepcona, 1'o crreAoaaJro rlMerr, B BrrAy BJrtl-
flHlre trpepbreHoi'i arrcnosr,rutru npr{ cpaBHeHtrrr crer{rporpaMr.rbr co runaJrofi,
IroJlyqeHlloit or rrocroflHHolo ].IeN{r.rraroillero ucTorrlrr{ria - TaI{ Ha3hrBaeMbria
Int,ermittenzef lekt,. Oxaaanocr,, oAHar{o, rrro rrp}i rofi .racrote Bparqe}rurr
lIpl43Mr,r An4epcoua, I{oroparr HaMI{ rrllIrl,IeHtrJlacb, orI{M BJrurfrlrI{eM Mo}nrro
upeue6perats. O6rr.rnoe BpeMrr exonoalrrltrt{ cner{rporpa}rM-or 0s.5 go 1s.5
B SaBllclrN,rocrl{ or rxtrplal{br AonoJrr{r{TcJrr,r.rort ulerr{ (urrapuua ocnonuolt nxog-
noii rqenlt cnenrporparlra 6rura Bcer[a 6rlrerta H rxr4pr4rre ]ropMaJrr,Hoft
xIeJrr'I -0.025 urr). lllactrar.rnu u rrl{aJtr{rr H rrrm,r, r{an o6brrrHo, rrpoflBJrflJrr.{cb
oAlroBpeMeHr.ro u llpofrBrare.rre l{ogaHa D 19. Ha r]rur. 1 nocnporaaaeAe}r crreHrp
nalr6onee .rrpr{ort r,ra na6.nro4egrrhrx ncrrrrrrreFi (17 aBrycra 1g4B r. gh01*.



Mocn. Bp.); BAecb Br{AHo cr{JILHoe o6palqeulre truunft H ra K r4oHlr3oBaHrroro

riaJrbrlr{n, o6parqeurae B BoAopoAHr,rx Jrr,rrrr{flx Hq, H", H6 u Hy. Ha {rur. 2 np:n-
Be[eHr,r uunpo$ororpaMMbr nvuwit I-I lr K B crrenrpe eroft rcnr,ilrrHr{, ro-
ryqeHHr,re ua nruxpo$oroMerpe Mornq c yBeirzqeuuelr 50.

s 2. olrrrcAHr,[E IIoJIyrInHHOr'0 MATEPIIAJIA

Becr, uarepllaJr, fioJ]yrletrnrrrt HaMrI, oxBarr,rBaer cBbrrrle 20 rcnrruren,
rioropr,re 6rrnn secrN{a r.rao6rr"[blrlr JreroM 19/18 r. OAuaxo rracrr rra r{rrx ona-
Baracb trplr BHI{MareJIbHoM rtByrreHurl fpr{r{l[r{ rpnoxnynanlr 6es BaMerHoro

rrcnalr(eurrfl 6o.ree c;ra6rtx ;rllnurt ceDI{I{ Eanrlrepa. i\1[rr onou.rareJrbHo ocHo-

BBrBaJrr4Cb Ha CJTeAyIOIueM rraTellrraJre:

i.. flnacruuna M 66, 7 anrycr:a 19118 r., $nQ{m. Manculranrtrafl wilrn

Hrrcxo[rrrrlafr (raea rcurrruxu 6alra 2. O.renr, crrJrr,Hoe o6parqeuue nurruit H rr K,
I{IITeIICI{BHOCTL I{OTOpOIO cpaBIII4['ra C I,IHTeIIC]IBIIOCTLIO UeIIpepI,IBIIO|O cII0ItTpa.
Xoporuo Br{[rra DMrrccr{r H" u cunu.ro BrJpaE{enrr o6parqeuun tuurri,t I)i,^,,

H6 n Hq; rrecMoTpfl Ha cr{JrbHoe ocna6renne ctreHrpa n ylrrpar}uoJreTe, Mo}lrHo

BaMerr{rE o6parqenlre a Hr, H6 u FI, (Heynepeuuo) ({ur. t).
2. flnacrunna JYe 67, 17 aBrycra l94B r., $trQ{m. Fla.rano fia[errlrfl

rlllnocrr{; xapanrepr{crrrr{a crer(rpa ra ir{e, .rro y Ne 66, uo o6pauleurre ue-
crroJrr,Ho cra6ee. [Ianre.rae:rcn BecbMa ygfiafl cBerJrafl rroJrocna BnoJ]rJ crreHrpa
B Mecre Bctrrrrrrnr{; auarorl,tusr,Ift r[raltr orMeareu y Bcrrrrrxnr{ 7 geHa6pa 1948 r.,
ua6nroganmeiicn PuuapAcoHoM u MranHoncnuu ( [2], crp. 7). Oororpa{rlru
fipacHor"{ qacrr{ creHrpa ue 6uno rroJryqeEo.

3. flnacrranHu J\b 95, 96, 97 or 31 aBfycra, Bh17m, $tilQttt r,r Bh25-,
coorBercrBelrEo, Bofrhrrrrra 6ar.rra 1 na[ rpyunoft nsren. Sanrernoe o6parqenlre

Ho na {rone renruoft uonocnrn (cnexrp uarrla), u4yrqeft BAoJrb cuenrpa. 3a-
Merrroe o6paqeurae B Jlr{Hrrflx I-I u K; HaMeqirercfl o6parqerure H6 It H^.. u
euuccus l{u.

4. lf,nacrlruxa Nrl 205, 19 cerrrr6pa t94B r.,9h48m. Boaropauue BcrIbIIrr-

rtrr (ua4 rpynuoft unreu), gocrnrruefi 6a;rna 4,.5-2. O6paqeurae I-I u Kncuo
Br,rpalncuo; rraMerraercrr eMwcctrrt H"; aauetrro o6paulcnue H, u H6 (cna6oe).

5. flnacruuna J\b 206,79 cenrn6pr {948 r., 9l'51-. Cunrnoe o6parqeune

.rrnulrit FI u K; BaMerHo o6parqeuue Hu n ncno Brrpalnelro o6paulerrue I{y, H6.
(Daaa uancrnuartr,noiit flpr{ocrrr.

6. IhacrunHa Ns 207, 79 cenrn6pa l94B r., th55'n. O6parqeuue H n K
Bce eule cr{Jrr,}roe, Hu c,;ra6ee, .reM Ha Nl 206; o6parqeune FI6 c,ra6ee, a a H, -
npvlnnanteJrrrr.ro ranoe ?r{e, HaH u e Ne 206.

7. flrracruuHa Ns 208, l9 ceura6pn 1948 r., 9r'58-. O6parqenze n II,
cABa BaMerHo; Hu orcyrcrByer, o6parqeuun ilfiHuilr H u K rIBHo BbIpalIteHLI.

B. flnacrunHa Ne 209, 19 ceura6pa 1948 r., tOh 02m. O6parqenua ot-
cyrcrByror Bcroly HpoMe H ri I(; crelirllorpaMMa rldrrtr{qna Errrr flpl{oro

{r.uoHrtyna.
9. flracruuma N 239, 22 cerrrn6pnt94B r., $ti QJm. He4ogeptnna {noretonofi

rracrrr creHTpa, Ho o6parqeHrne e H n K cranlnoe: cI4JILlIoe o6paqeuue B Hy.



10. flracrrauxa Ns 247, 22 ceuralps t94B r., th0Jm. O.renr pear{oe

o6panleure Ho n necxoJrrrrtlrx Mecrax nanuit; cBerJlafl ?r reMHI;re troJrocbr

B[orb crrenrpa B Mecre Bcrrrrrr]Hr{. I4ureucunuocm, Ho B nrecre BCtrbrrIrHI{

IOCTrrraeT T.IHTeHCT4BHOCTU He[pephrBHOrO CleHTpa.

Bonee BHr4Mare"[bHoe r{ByrreHr{e DrI{x craHAaprr{BoBaHHr,rx cnel{rporpaMM

6n;ro rponeAeHo rrpr.{ noMorrlr{ tuHe,rr,r}roronerpa. *

I
I

(Dlrr.3. I{orrryprr auuuii I(, II, Ily r }Iu n 4uyx t}aaax paaBlrrrrfi Bcnr,rrxnr{ (no ura-
crrrlrnaM. 205-209)

,(,ra acur,rurex Ns 66 ra 67 6ruu uoryqelrrr rar{r{e uuxpo{ororpaMMrr,
rtoTophre flcrro [oHaSaJ]r4, rrro rroMr4Mo Br,Imeyr{aSaHur,rx .nltulrii 6anruepoa-
cHoft cepnn BoAopotra, nnntrir Ca* - H u K, pag ilreraJrJrnqecntr{x nr.rnuft
rraFilr{e rro4Bep}fieH Her{oropoMy rrcxa}r{enlrrc B ctrer{Tpax BctrrrrrreH. Ouo e},r-

llalr{aercfi s rre6onblroM troBBrrrreurrlr ocrarovnoft unrencr4Buocrl{ go 5-10
rlroueHroB y Bcex paccMorpeHHBrx rraMr{ Iru:utrilt, Halpr{Mep: },} 3953 (Fe),
3957 (Fe), 3962 (Al). Xorn rayueHr4e roBeleHr{fl Merarrrrqecnr.rx ,rrauuft n

cnenTpax Bctrr;rruex 6y4er [poBeAeHo HaMr4 troB?fie, TaH Har{ aro tpe6yer
6onrruero MarepzaJra, Ho rrMeroIr1vrircl s HarrreM paclopfl)r{eHr{n Mareprran
,c oqeBuAHocTblo yHaShrBaeT TaHEte Ira SaMeTIroe l4SMeHerrr4e SnBuBaJreHTHLrx

.urrrprrr'r MeraJrrnqecxrax nunrait B cler{Tpax Bctrrrruex.

r' IlocneAnut floaBoJrrrer 6oree ynepeuHo BErrrBtrTr, rour{rre oco6euuocrlr .nunrii, ne.
fi{c.qrl cailroperr{crprrpyrcrqzt upra6op.
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Ha tpur. 3 uplrnegeubl Hel{orollble rrrlll{q}Ibre r(oHryllbl lranr.rft H u K,
II, n H6 B AByx rpaaax paaBlrrrlrr Bcrrrrrflen: n r[aae nalr6onr,ruefi flpltocrlr Lr

Ha Hr{cxoAflrrleii BeTBII (uo nnacrnuHau 205-209). OgIIonpeMeHHo npe[craB-
Jlerr r{orlTyp roii }rie Jrr.rHrrrr B rleBo3}ryilIetruoft, rrpllJlerarcrqef,r no Rcrlrrlrrne
.racrn rlror:oc(reprr. Ha Qur. 4 upraro4enbl I{oIrrypLI nuruvfi H, K u FI" Aln
crrJrbrrr,rx BcrrbrrrreH IIo rrJlacrlllrfiau N 66, 67 u 241 , coorBercTBcrlHo.

TaH rtat{ trpr4 BocnllorraBeAer'rr4r{ yr{a3arlubrx }tolrrylloB npeAnoJraf aJrocb

Bsr4eJrrlTr, JIr{[Ir caMr,Ie o6rqlre Baxolrollel]Hocrrr clel{TlloB Bcrrblruel{, MrJ

Aaelr arr{ r{oHTyprJ B crira}nerrHorr BI{Ae 6eB IraI{JraAbrBaIoqr{xcfl rra HIrx

Apyrlrx nr.tnnr,l (6"neng). Macrura6 BcloAy - no.rl{ M}I.

I1o, n,tacm. i/t ZW

- /.0

(Drr. 4, I{onrypr,r .nuunii II", I( u I{ y

+ /.0

f "/.0 +/.

CtrJIBIIBIX BCIIbIIIIOII

trECTPyMEHf AJII"IIbIE IICI1iA0ItEHII*I. OBCy0I(AEHI4E PE 3y JILT AT OB

flony.regHr,re r{ogrypBr o6perreneurr BJrrrflH}IeM pacceauHoro cBera crrel{rpo-

rparla, gutlrr{rpaxqlreli na rqenu Ir ApyIrr{NII{ I{IICTpyMeHTaJrLHr,rMlr vIol{a}fieHl4rI}II'r

!,;ra ocno6olr{[eHt{fl or aroro r,Jtlrtrtrtft t{ccr-rbgoBaJrl{cb I{I{crpyueutaJrrtrrrl:i

r{oHTyp 14 pacceflHrrrrrt cner B cr{NretrscrioM ctrer{rporerl{ocltofle.

Morrtno npr4HrrrL, rrro paccefrHr{e B cneHrporpatlre c glr{r(rpaxqnonnori pc-

lrernoit cF(JraAhrraercrr rra rpex coctarnarcrql,Ix: o6qero paccerrllIrfl, o6yclornen-

rroro HecoBepruelr0rBoN{ orlrl4l{tr CneHrpolparlra u uocropoHHl{[I CBeToM, AyxaMu

H a l/, , n/tocm. lYe ff



perrrerHrr, o6yc;ronrrenEr,rMtrr rrepr4oAraarccl{oi,l ouu6Hor"r AeJrareJtr,noit lrallrunr,r".
.Tu,rHerlHoro paoceflHlrrr, o6ycnoueuuor-o }rerepr4ollr{rrecHrrMr{ orul,16rtalrlr B
rxrpr{xax perxerrir.r rr coalaroqero cna6r,rii cnerrr,rrt Qou no BCeMy yrracrr{y
c[er{rpa (n4a,rru, cr{air{el{, or a},rrrccrrotrnor,:i ltrulru), u acurrt{arr{BMa (nugcu,
B HelocpeAcr:eenuoii 6tnen clrel{TpaJrrrrroii ;ruulrn B rralpaBJreHr4r,r, [epne]rAt{-
riyJrfrpHor{ ri l(rlcrepcr,rr4, rrl]r,r uepegepxirax).

O6rilee paccerlHr{e rerrto onpe;1eiraercrr nyreM r]ro'rorpa{lrpoBarryrrr cner{Tpa
c [epellep]I{rtoi,i, nan t}on noale clel{rpa; 4",rn r}rororpat}uponauna aror.o r}oua
tr Brrrru.rclell,rn ror,:i 11ontr, rioropyro pacceflnnurit cneT cocraBi]fler or caMoto
orlcr{rpa, BLII'oA1ro riatryro-"11116o rracrl, cnenrpa ocla6urt ner:irpa;rr,rrr,rlr r}ranrr-

POM TAIT, IIT06T,I YI]ABHfITI, IIJ]OTIIOCTII A.TTfl PACCCAHIIOIO CBCTA I{ CIIEHTPA.

Il craneuacrrol{ crelirpol'eJlrlocrtole Ero pacccrrHl,re cocranJrrrer orroJro go/o. fill
onlleAeJlel{r{n .rilrrreiinoro paocefrrrlrfr 

^,rhr 
rrcrroJrrr3oBa,,rn ocrarorrrrr,Ie trHTerrcrrB-

r{ocrrl B cepeltuirax rro.iroc fior,rroueur4Ft ],]\ 5740 n521,9 xJroprrcroto Heo4[Mrrfl;
drarnrp c x.iropr4crbrM rreoArrt{rrer{ rroMeularrcrr rrclle4 qeirrJro cler{Tpotpat}a, -racru

crleI{TIla ocla6;tnnacr, rrer,irpalrur,Im t}lu]I,rl)o}r c rrraoecrtroit BaBr4ct{Mocrr,ro
Irllolycrialrl{fl or AJILIIILI BoJJIIr,r u {oTorpat}}lpoBaICfI crrerrrp Connqa n o6;rracrra
yHasalrlrblx IroJIoc c 6o"rlE,ruor,l nrr4epninor,i. Peaynlrarrr 6rr.rrra rporrolrrpoJrr.r-
poBalrbr uo (rororparliuau cnerupa pnyrrroii Ayrrr c 6onr,ruoii nepe4eprrtnor,l
(.racrr, r'rao6paurerrurr Jrrt.utrtr 6rrna cunruo ocna6.rrena). tr{amepcrrrrrr Aa"rrrd AJrFr.

aroro paccenuun 1,1+o/r. ,{yxu B perxerr{e cr{Merr3crroro reJrr.rocr{orra rrMcror
rlerlpaBLr.rrLlroe crpoenrre: B I{llacHyro cropouy or raao6paxreurrrr Jrr.rHr.lr{ rrr{eercfi
cr.rnr,nr,irt paBopBalruLrii Ayx, B cr.rHroro - cta6r,rlli cnrroutuor,l Ayx; ocraJrr,Hhre

Ayxrr Becr,Ma c,,ra6r,re, Paccenrure tra-Ba cr{Jrbuoro Ayxa n apnor,l ero qacrr{
cocraBlrfler-60/0, r cra6oi;i Gro ar&crr{-3.5%; Ayx c rlrr,roneronoii cropoHr,r
"BlrocLIT oHoJIo 1o/o. Tartuu o6paaoitt, BecL pacceFrHur,rr,l cnel r{crroJlr,BoBaHr{or.o

r.rlrcrpyMelrra cocraBrrrer Becr,Ma BaN{orHyro BeJrrrqrrHy or{oJro 15%; oro
olpaIII4rrIlBa.rlo BoBMolr{HOCtr, lrayrlgllraa rlry6orrnx ltuurnii. tr4ucrpyuerrralruru,t
Iiollryp onpe[eJ-]flJlcfl IIIII{ IloNlolqr{ JII,IEIII4 IIeoEa I 5853. .{na onpe4eJreHr{fl rrApa
ItolrTypa I{cIo"rlL3oRa.ur.rcr ne6onlrlrllrc BblAep}r{I{Id; nprrrJrBtr LlHcTpyMelrTaJrr,Eoro
ItollTylla'rpe6ona,rn ancnosuqrar,i B lrecltoJIbIio qaooB; c raltr4r,flr ]Ite aHor]o3r{Ulr-
nura (lyrelr oc.[a6lerrufl cnera) [porrBBo[LrJrocL rra nycrte roi,i ]r{e rrJracrr{Hr{rlt
(rororparlrlrpoBarrr{e cryrreHtrarol-o ocra6urerrn, 8 cnerrrporpaNrM AaJrr4 BoBMo}r{-
Hocrr, nocrpor4Tr, r{rrcrpyMeHTaJtr,Hbri,i rionryp e o6eux RaMepax cnentporpat}a"

Ipl.rnegeuur,rr,l rra tlur. 5 lrrrcrpyuerrr&r-rr,Hr,rri rror{ryll Jturtlrri } 5853 no-
Iia3llBaeT, qTo eI'O IIeJILBfI IIpCACTaBI4Tb B Bl,IAe qI4CTOTO AOIIIIJIeIIOBCI{OrO
IioHrypa 6.uar:o71apn [ocrarolruo [rl4]loril4M r{llLrJrrrrrM. C anarorra.unrrr o6cro-
rrreJrr,oTBol\r MI,r oTaJrnrrBaeMcfl r{ rrpr{ llaccMoTperrl{u rioHTylloB n3ytlilgror*
crier{rllailb}rhrx Jlurrr{r'r BolIopoAa riari B rreBoB}ryqennoi,i t}orocr}epe, 'rarr r,r ro
RCrrbrrur{ax. ,(er,loTl]zre;u,Fro BCe onIr o6;ra4aror flApor,r, r{oropoe Motner 6rrrr,
orllcallo raycconoii rtpranoii oml46oH, I{ I{llr,rJrr,FrMld, r{ r{orollErM Mo}r{rro rroAo-
6pars gncnepcrroHliyro (opuyly. C;regona:re;rr,rro, nporllr".rb crrMMe?pra.ruor,1 c11eH-

Tpa.rlbrloi,i jITIHI{I{ l\{o}Itlro o AocrarollHor,l ctenentro ToarHocTr4 rrpeAcraBrru]r B Br,rAe

-/"\' 1

I U) :3, (z) are \ .', / + 3" (r) b, r a 1r711y , (1 ),



:t1e aL- IIeHrpaJIbHag I4HreEcI4BIrocrb Jtw:ar4tr u3ryqeHl4fl (unu r,r,y6uaa B uen-
'rpe Jrr.rur{r4 rrorJrorqerrr{n); 4- aMtrrrpraalecnafl trocrorHuasi 9z - rloJIylxr4puua

..qonlJrepoBcHOro fl11pa; p. - uonyuIlpI4Ha AHBIIBaJ]e]ITHorO Auctrepcl{OHIIOIO

@lrr. 5. Illuctpyuentanrnrtft Kouryp rro rrr4lrurl 1 5853 ueona

,fiourypa, rrpeAcraBJlflIolqe1.o ItphIJIbfl nruuuit, a {ryunqnra 8, n 8, T]aI{oBI,l' rlro

D,(e): 11 "P'1"1.1*n, 8r(r): 11"" l.'[,1"-{o , trl>*o'u't"l-io * irllro V)

,'$,qecr fro ec,rb rpaHIIIIa MelHAy flApoM It!6g.Itt41 rAe AolycrlIMo AoIIlJIepoBcI(oe

rrpeAcTaBJIeIIIle, 14 I(pLIJIbflMl'I, IAe AotrycrtrMo [I{cllepcrollHoe IIpeACTaBJIeHI{e.

,flpu :raHoU [pe[cTaBJIeHIII,r IIOJIyIII4pI{Ha HOHrypa c TotIHoCTbIo Ao I{ecHoJIL-
'Hr{x corbrx A oxaatreaercg

61 - 
Alp*AIo

2
)

! rrl
I

1.66 Pr.,
fAe

o^l: p1, Alo :zlfLnz92:

Be;rn.ruua ro, noo6ule roBopfl, orJrr{qua or r4aMepeuuoft uo;nyruupranrr A)..

llpeqcrarnegne r{orrrypa ilLivuvt B Br4Ae (1) srtnunaJre}IrHo rrpeAcraBJlelrrlrc

rior.rrypa HoqrypoM Oor,lrra. /]er,icrnr.rrenruo, ncflHIait cIrNINIerplttllrnrii nonryp,
B qacrr{ocrrr r{orrryp (1), uomno rrlleAcraBurb aMrlJrr{ryAofi I @) paaJro?fieHlrr

rrenoropoll {rynnqura g(l) B r{rrrerpa,'r Oypr,e (cuorpn [5]), ran uto

co
c

q (r) : ) I (r) cos rtdr

B cnyuae frl Ovrlqrt

p(r):3.(z)a, #,

@
P

n f (r\: \ <o(t\cosrtdl.
a)

(4)

Pt

L

10

* 8, (r) u,* r-u", (5)



Bnlrnuue r4HcrpyMerrraJrbHoro nolrrypa Ea I{crrIHHbIrt xouryp uonter 6rrrt
rrpeAcraBJrelro r(an rlpor1ecc BBar{MIIoro HaJIoHteIII{r AByx (pyuxqraft g (r),
.oAHa r13 r{oropErx orl{ocr4rcfl H IdcrI4HHoMy HoHrypy, a Apylafl H IIHCTpy-

MerrraJTbnoMy. 3ro HaJrolxerrrle cocror{T B yxrHo}I{eHl{r,r r{I{Terpanon (Dypre

enga (4), r,r rra6,rro4ennrrft nontyp ecrl aMtrJrrr.yAa (Dypre I{Jfl Droro npouB-

Be[eHrrfl. C 4pyroft cropo116r, nro6an 6r,rctpo ctra,I{arcuafl cuMMerplrrllrafl
,tfrynuqlrn Mo?fier 6rrrr upr.r6lr{HeHuo rlpe4craBJlelra B BrrAe

o
a;

q (r)= Ae*"''- T ' 
, (6)

aMlJrr4ryAa pa3Jrolr{errr{fl noropofi ecrr Horrryp Ooiirra. floororuy BBaIrMHoe

rraJro)fierrrde urrcrpyMeHTarr,Iroro fiolrrypa c [apaMerpartu pr, p, ra ucrraunoro
fiourypa c flapaMerpaura Bl, 9i uaer (no reoperre yMHo]I{eHI{fl rrrrrerpa;roB
<Dypre) orrxrb r{orrryp (Doftrra c rapaMerpaur.r pi : 9r * 9'r, 9i' : P3 + P;2 .
Tan xar npra6nranrenur,re rpeAcraBrrelrua rlyuxqrzft g (r) (5) z (6) DrrBr.rBa-

,reHTHr,r, To npeACTaBJreHr{e nonrypa (1) axrunareHTHo rrpeAcraBJreur{ro r{ou-
TypoM (Doftrr:a, u, corJlacHo roJrrrr{o rrro cr{aaarruolry, ua6;rrogenr'rcrfi r{oHryp
Moir{er 6nrrr upu6nr{}neHHo rrpegoraBJreH B BI{Ae

/x\2

- tE,) (7)lo@):8,(t') a"re f 8,(r) ui#Z:,,
\ei )

fAe
9i : P, * 9i, P';' : 97 + 9;', (B)

ia Berurrl4HBr 9r, P, m Pi, 9;-rapaMerpr,r, BxoArrrlze n r{ropuyny (1) gra
[II]eACraBJreHIzfl IIIrcrpyMeHraJrr,Horo rr r4cTr4rrHoro r{oHrypa, cooTBeTcTBeHr{o;

aeJrr4quHa ai ecrr ocraroqHafl (na6.nro4er.rnar) r1eHrpaJrr,Hafl fiHrerlcr4rBr{ocrL,
a rpyunqnn 8, z 8, lrueror ror lne cMbrcJr. Hao6opor, eciru no4o6paurr
ilapar{erprr % n 9z AJrrr r4HcrpyMer.rraJrrrrroro r4 ua6nro4erruoro r{ourypa, ro
,{opnry,rrr (B) onpe4enfllor rrapaMerprr pi m p', ucrurrHoro r{oHrypa. flocrosn-
IIIIe a cyrb uerrrpaJrBlrrre (ocraro.rurre) rznreuctrrBHocrz, a nocrosnnrre b

no46zparorcn [ocrreAoBarerrr,rrr,rMr4 npo6aura. ,(an npr4Beneurroro ua {ur. 5
r{IrcrpyMeuraJrbHoro Ho}rrypa A (n) s coorBercrBr{r4 c ycJroBueM

_i-' 
,", dr : l

MLI HarrrJrr4 pr:0.23 ir u 9r:0,1.7 A, rax uro {yuxqraa

(

1(&,) : 
{
t

2.obe (#i)'.,p, 
I A^ I < o.t4i

1.\O ,li, ,, ,, I AI I > 0.14 L (9)

' * (";)
Aaer xoporuee rlpeAcraBJreHr4e na6rro4eunoro r{rrcrpyMerrraJ]bHoro r{oHTypa
(nynnrzpnafl HprrBarr Ha {rz". 5 nonaaana , BB:zEy cr4MMerl)r4n, I'oJrr,Ho rra

11



rrpaBort rroJroBr4He Hourypa). (Dartrr,rqecnafl rroJryrrrr4pr,rHa uHCrpyMeHraJrr,Horo

r{orrrypa crerrrporeJrrrocHorra, Har{ cJreAyer rra r!r,m. 5, cocraB.Trfler 0.28 A, a

noiryrur{pr4Ha, orpeAeJrflea,raa rro {oplry.rre (3), cocraBrrfler 0.26.A, r. e"

rrpamTr4arecf{Ir ra ine caNrarr; no4o6noe 6nraaxoe coorBercrBr4e N{e}HAy raaMeper{-

rror,i noryrur,rpranori Ir DoirtrrqaHoi,i Al, onlleAerrrreNfor:r tlopnry;rofi (3), rroaBoJr.rrer

14 crloJrr,3oBarr, DTo coorFrorrreHr{e lrpr,r [ocrpoeHl,rl,r B rrepBoM npra6rraxterrrau

r4oTr4IIHOrO HorrTypa. I4CrUnnrro nolrrypr,r rrerioTop6rx cilerirpaJrblrBrx ttuttuir
e nau6oree rl{rrl4rrHr,rx cJryqax AJrfl BCrrErruriI,I I,r lreBo3Myrr1euuor,l rloroc(repr,r
Nrr,r BbrarrrcJTrrrrrr riprr r]oMoullr ar,rpaxienrai,i (3), (7) ra (B) c,re4yrorqr.rM o6paaolr:

,i1na ua6rrogcuror-o Horlrylra ilocJreAoBareJrrrrrr,rilrr{ npo5alrlr no46raparorc" P'; ,
(3i; auaa B, tr pr, corJracrro (9), 4.rra r{}rcrpy}reriraJrr,rroro l{oHrypa, onpeAerrrreM

rcJrI4rIIrHI;r Pi " P', Arrrr rrcrr4rlrroro Hor{rypa corrracrro (B); ucrr4Hrrym ocra-
TorrHylo I{}ITeIrcI,IB}ro ct s a', Br,rqrrcJlfIenl no (ropuyre

(10)

crrl4Tafl ToM caNrhIN{, 1ITO 3Ta BeJltrrlrHa onpeAeirfleT0fl B ocrloBrlox{ AollnJrepoB-
cr(r{M frApo}r iluilfin. llonarag B rrellRo},r npu6,ll[i]ierlrrr, 1l:l]o AorrtrJlepoBcHoe
aApo r{crrrr{}roro r{oHrypa 3ari.rrrorreHo BHyrprr txI4plIHEr aI (3), Mo}r(HC\

nn -41 ra2

(Dur'. 6. IJa6lro4eurrrre (onnomrrarr.:rnuua) rr rcrrl]Ilrbre (rrylrnr:rp) xon-
rypLr Jrrrrrrrtr I{1 n cnexrpe tscrbrrrrrtrr (rranepxy) r rlroroc(pepu (unuay)

flocrporrrr, r{p6rJrr,rr rrcrrrrrrroro Horrrypa ro l{BBecrrroN[y P| ti nogo6pao b,
raH, .rro6Er AorrrrJrepoBcrunfi rronryp Herrpepr,rBHo nepexoArr"rr B [l{cnepcl4oH-
usrii. Ha rpaHurlax ytracrHa A),. Ilpoqegypa Mollter 6rrrr, upoaepeHa npr
trOilIOlLII4 yCJIOBI4fI, qTO IIpI'I I{CHnIOrIeHl4I{ I'IHCTpyMeHTaILHOTO XOUtypa (9)

DnBrrBaJrelrrlrafl Iur{pr{rra coxparrflercf Heu3lreHrroft; r cjlyqng ueo6xo4ulrocrrt
Brrocrrrcfl r{cnpaBreHrre. Ha {rur. 6 w 7 a HarrecrBe np}rMepa cpaBHuBalorcn
ua6lrc4euune rt I4crr{rrrrr,re r{orrryllBr ailfl rlrHr,rr,l H, n H, (alruccua) lro

trJracrr{Hr{aM JS 66 u 206, coorr:ercrBel{Eo (ucrlrnnr,rii r{ouryp _- uyunrup). I,Ia

STO|O [pl{Mepa Br{AIrO, arTO, Har( l{ CJIeI{OBaJIO O?I{I4AaTr,, BJTIIflIII4e UHcTpylrOH-

Ta,lbHoro tfcr{a?r{cHr{fl }ra ur{port}re BoAopoAHLre Illrlrr{rr HeBeJrI{Ho, TorAa Han.

. o',: ";1, - (#)']'',

/.0

-0c+fr2-0. /-az-aJ-0.t/
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ySItr4e cMI{ccr{oHHhre Jrvr}IuII SaMerr{o ucHa}flarorcfl or r{rrcTpyMeHraJrr,Hr,rx

fipuIIIlIH,

fimr nrrno4a onorrarareJ]],r{brx r{crr.rrrrrrrx rroflTylloB ueo6xo4uuo, oAHano,
t{cIUIIorIIrrb rax}ne Bir}Ifrlrtre pacceflI{Iroto crera, 'rto:roplrfi lro HauII{M onpe-

AeJIeHI4flM cocraBJrfler - l5%. Eclu tu

e (:0. t 5) - oruoclrreJrr,Har lrrrreHCr.rBHocrr,
paccefrlEoro cBeTa cleHrporpatla, To r{orr-
Typ, ocno6otngenntrri oT B,rrr4rrHr4fl l)ac-
.ceflrrrroro cBeTa, AaeTCfI BbrpaE{erlr.leM

n lu I ( /\
1 - i: ,1- t, (t - ,, ),,.u,, (11)

Iu
rAE,- : 7IV_OCTATOII}IAfl I{IITEIICI,IBIIOCTb.

Io

R ra6n. 1 upnne4enr,r [arrrrLre o na5,rro-

[errHr,rx r[ rrclpaBJreHr{Brx 3a r,rrrcrpyrre]r-
Ta Jrbrroe r{cHa }nerrt{e r{ paccefrrrrre rtoHTy pax

AJrrr HeHoToprJx Tt4[r.lqlrhlx r]clrbrrller{ 11

rrpnireraroruer,1 nenoerlyrlel.rrroli rlorocde-
pr,r. Be;ru.lanrr p lr nonrrhre fioJryrurrp].rrrr,r

A)r'Aaur,r B A. B fil]IrNleqalrl4lr 4arrr,r A] ]r rlerrrparbrrr,re ocTarorrrrhre urrrerr-
cr4Brroc:ru 7'o B cneHTpe co"rrnrla rro Aarrr{r,rM Apyl.nx aRTopoB. cnegyer o.r-
trerrrrr, xoporrree corJracfle uallrt{x /trarr}rux c l{a}r]rBrN{t4 An.tena [6], ucupae-
.JIeIIIIT,IMTI ila I4rrCTpyl'IeHlraJILIIrie IrCI{a}I{eIItr{fl. Pacxorngetrne n BrrarrCrrr4r,r i-0

I{iltr Ifo, rlo3Mo}I{Eo, o6yc,lior;lcrro reM, qro Itarle Brraqegr(e o6pe,trenerro
BJrttrrrII4eM alroMaJrrrlloto noa6yrir/Ienr.rn tpo rocrlrepl,r B coce,qcrBe c nprior,i
ecnr,rlxHoi,i. IIa ,lrr". 8 rrpnnc4enr,r rrcrtr{}rHbre rrourypr,r }n&B&rr}rr,rX a
ra6.[. t lnnnpl A.rlrr Rclrr{I]relt Ilt rrprr.rrerarouleii rie]roaMyuleHuoii {or.oc{epr,r.

Ta6nnqa I

@ur. 7. Ila6.rrronerrrr,rrt n rcrrnrlrrrt
( nonr,tlre rrrr an qelrrp aJrLrrafl rrrrrerrcrr u -

rrocrr) norrypu rlnrrr IJ,

itl tr

65

205

207

Ila6lrolerrtl,rii riorir lrp Ilprrlrc.r a rrrre

JIr'rrurr

II" 0ot'
Ifa DCIIHIII.

Il, rlror'.
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Onr. B. tr'[crnnnr,tc, Ecnpr]nJTelrrrr,re 3a paccesTrfie ftorrrypbr uerroropr,rx nrrunji B crertrf;r\
xponrocrlreprrux BcII6Iuer( (rraoepxy) rr- renoarryrrlerrrroii {orocrpepur (urray), a rali?lie

Rcrrrrrrrrre Holrryplr o6parqeurii IIu, l{, rr I{2 B crrenrpax ncrrlrrxeft

Ocrrosubrlt peByJILTarol,r rrcnpaBJreHrrrr lra6JrroAeHrrrrx r{oHTypoB Ba rrHcrpy-
NIEIITAJ]ITHIJE tr{CHA}I{EII],Ifl fIBJIfIETCfl TO, IITO I(OHTYP Y3I(IIX JI]l.lHTLiil [OCJ]E

IICnpaBJIeHr{fI cTaHoRtlTCfI IOrlTu ,UOnlJrellOBCrtr,IM, TOrAa Itar{ AJru mUpOItUX
(cnlrnux) Jruilu!1 raHoe r{clpaBreur{e tr.rru rre },rerrrrer xapar{repa r{oHTypa
rrJII[ ?Ite AeJraer 6onee rr,rpaffierrurrM AlrcnepclroHnr,rr,l xapartrep rio]rrypa. Aa-
.i EE, HOI{TYPbI JTIIIT]4Ji BO BCIIbIIIIHAX IIE [OI{A3];IBAIOT III{HAI{OTO OU]YTI'IMOIO

cIBLrra rr.[rr ac]rr,nlerpr.rlr, Ba uc]tJllolreHr{eM JrIrHI,{rr Ho, y noroport BoaMottieH

He6oilb[]oii 0ABLII' B npeAertrx H€crror-rLrurX Iecrrrr,tx A HaH B HpaoHyro, Tar(

L{ B {I4oleroBylo cropoHy, arro BaBr,rc,rl' or rroJto?rieHr.rfi (roronre'rprt.recr{ofo
paapeBa; lroBr{ArrNro},ry, B or4eJrrrrT,rx rlrecrax o4nor,1 n rorl irre BcIrhrIrIHrr BoB-

I{o}riHLr paaJTrlquoro Brrar{a cr{erqeHr{fi JrulaLrla H" (cp. o6cyrr4euue aroro

IleByJrLrara Snepure4ou lr 3;rnucouoM [7]).
lrla tlrar. B an4no, rrro rrrr{pr{rra Jrrdrrl,It H" u H, rpartrl{qecnr[ oAIrHaHoRa

(o6a rtorirypa troJryarerrbr oAlroBpeMelruo AJrfl oAuor,l v ror,1 rne BcrIbrIrIHrr rlcr.

14



[JIacrr{HHe J\& 65), qro rre roBopr4r B noJr],By pacturrperrun trwH\rit 6narogapn,
rurapx-s{r{enry. flp, Br{ByaJrbubrx oqe}rr{ax rxr{pr{Err ewurccufi. H" lr H*
cJreAyer lrMerr, B Br4Ay 6onee urlrpoHrle HpbrJtr,ff aogopo4noft oMrrccr.rr.r, HelHeJrlr

DMuccrrtt Hr, u to.]Tr,Ho [eTaJrr,Hoe rrccJreloBa]rrre r{oHTypoB Mo?I{eT AarL cBe-
gelrlrrr o Qaxrr.r.recnoM xapar{Tepe yrxupeur4fl Drrrx nuuraii.

XapaHrepuo, ,qro yrxr4peHr.le Bcex yr(agalrr{6rx a ra6n. 1 anucclrounurx
nranraft Kr, H, r.r H" npaxrr.rqecnu oArdnaHoBo rr cocraBJrfler 0,4 A, Har( ecJrn
6r,r ouo BalrlceJro roJr6r{o or AJrrrrrEr Borrrrbr. Tanoro poAa yrrrrrpeur{e Mo}r{er
6urs o6ycnoBJrego HaH AorrtrJrepoBcr{rrM a{rrfenrou, ran r{ 6r,rcrpo u xaoruqe-
cxu lrelrrrlorqrrMcrl cr{.IrLHr,IM Marr{IITHrTM rroJreM. B nepnorr.r cJryrrae gra o6rnc-
HeHrnrr na6nro4aeuoro yuuperrrrfl [pr{ reMneparype B0]fbrrrrr{r4 6000o uorpe-
6osarocb 6rr esecru ryp6ynenrnyrc cxopocrb or{oJro l0 uu/ceH. Bo nropor,r
cJryqss no'rpe6oralocr 6rr troJre oHo.ro 20000 raycc AJrr o6ulero pacurupe-
uws nuulair B pe3yrrbrare e$Qenra 3eeuana (cp. Bproc [B]).

IlepeiiAeu rerrepb r 6onee AerarluoMy o6cynrgenlrro rroJryqeHrroro Mare-.
lll{aJra. Pacclrorperrrde rrocrpoeurrrdx I{oI.IrypoB loaBoJrrrer cAeJrarr, cJre[yrculr4e .

oclroBr{r,Ie Br,IBoA6r:

a) B uecrax pacrloJrofitelrl4rr xpoMocrlrepnrrx Bcnr,rrrrer{ Hpbrlrrfl nnunft. H
ra 1( oHaar'rBalorcfr IIJIII coBtraAaloqr.rMrr c r{pbrJrbfiMr4 Tex xre nrauuit B coceA-
Her)t, rleroarryr]eHlror,1, .racru {oroc{eprr lrJrz pactroJrararorc.rr Bbrrrre fiocreg-
nrx. IIpu sroM (IroAHflrlre) Hpr,rJrleB BaBr4crir or Saarr xpolroc{epuort rcuuurnrz,
a r4MeIrHo: B HarraJle paaBrrrrdfl uocne4r.reit yBeJrzqeuHafr r.rHTerrcr4BHocm na6nro-
Aaercfl rnfirb B ileHrpe [7uId]/.u - IlptrcyrcrBr.le flpnoro o6pauleuza B Br4Ae

;mttwit H, ra Kr. o4uaro yme qepe3 }rer{oropoe, Becr,Mfl ne6o,lll;uroe BpeMg
(r,rnnyTrr), na6,rrogaerc fr no|bt?,ue7lue Hp],rJrr,eB; rrocJreAHr4e coBrraAaror c r{pbrilr,flMt{
IreBosMyrqeurrLrx xrecr {oroc{eprr roJrr,r{o y?ne B o6lacrr.r 6otruuux ocraroq-
Hr,rx l{I{Telrcunuooteii, T. e. B Mecrax [epexoga ilfir;,mur B I{elpeprlBrlr,rrt cuenrp..
cDzr. 3 rrJrJrrocrpr{llyer cr{aaarruoe AJJrr o6eux nu:amii II ll K.

6) flonyuennr,rrt mareprraJr roBoprrr o roM, rrro rroAr{Ert{e r{oHrypoB y
;runrar,1 H u K B rfecrax xpouoc(teprrrrx Bcrrr,rflrer{ ru,e cBflSarro oAtto3paqgor
c I'IHreHcl{B}rocrrro flpnoro o6pauqenran }I, z Kr. Tax, uanplruep, o6paulaacr.
n rlur. 3, lrr,r BIIAI4M, aITo Becllla Ba^,Ieruoe ItoAIrflTI{e rtpr;rJrbeB I{e corpo-
BolHAaeTcg yBeJrl4rrel{ue}I upnocrl{ Jrr4rluu Kr. fiaree, rpar{Tr4rrecr{I4 rroJtlroe
coBrrallenrte r{pbrJrLeB rla6nroTlarrocL B cJryrrae BcrrBrrrrxr,r Js 67, rAe oAnoBpe_
Melrrro flprroc o6parqeirrae K, 6r,rlo Becbilra Moulrrl.ril,r.

n) Ilogunure lipr,IJrr.eB R Mecrax xpolrocrlepnr,rx Borrr,r[reH r,rl{eer },recro
u ynt;rrurrlrii Ho, H1, I-16 lr IJ6. I'I a4ecr,, [or]r4ArrMoMy, oro rroAgrrrr4e Ilacrer
c rlasoit paaBr,trr4rr Bcrrbrrur{u (clr. {lr. 3).

r) ltar y tnrlr,rii H lt K, rar{ }r y I-Io, I{y, Ifo-, Hq, rae6rrron rrrrreHouB_
Irocllrr rraA rreBoSMyrreErrr,rNr norrrypoM nau6onr,ur,rii r qenrpc n]jl|Juit,

A) y lran6onee r4lrrelrcIrBHrJx xportocrleprrhrx Bcr6rrxer{ na6nro4aercrt,
pfl[oM c ]I, aprioe o6parqelure no4opo4uoii FI". lje rxr4prdHa y Iregrrrarr{r,rx
Bctrbrrrrex xorre6nercs B npeAe,rax or 0.5 go 1.5 A.

O6cygnu Hparno yfiaaarrrrrre BbrBoAr,r.
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Innlru rroHIrBoBaHHoIo IiaJIbIIlIrI II nI(

Bna.rane o6par.r,rilrcr ri JrlrHrrfllr H u I( noalraoBaHuoro Iia,r{I)IrlIFL llor:r,r-

[reHlre r{pbrJlr,eB y o6eax arrrx ;ILtHuitt cBfraaHo, 6ee BCflHoro coN{IreHI{fI,

.C yMeIrLmeIrI{eM qIIcJIa notJ1o11]arcu1ux aroMoB n o6paularoulerr C.[oe nol
TeMr{ MecraMrr, rAe Ha6rr}Aaercq car{a xporroc{epnafl BcnHIrIHa.,(ei"r ctaltre"us-

rro, coBeprxeHHo oqeBrrIIHo, rrro B006ue Her{BIcJIIT}I tII4IitlItoI,i {lrsnuecHur,i
MexagtrrBM, noropr,lit nror 6rr B ycrroBrrfrx coJIHerIlIoIt aruoc(leprr rIoAIlI{}[arL,

a reM catrr,rM cylr{arb crorL rur{poriue .rrllHr{rr, HaIt H lr I(. 3t[r[eIrr IIIrapHa
geftcraSzer B rlport{BorroJroEtrroM HanpaB.reHl,rr{; I{poMe roro, A.rtfl IrorIoB Fia.rl},-

rlrrfr oH coBeprxeHl{o [peHe6periIlNl.
Vlrenrruenug qug11 AeficTBylorq1{x aro}IoB Ca+ n o6paiqaIoIIIeNI c,rtoe 11o,q

xpOlrOCrlepUOir BCIIbIIIII(OIi OSIIarIaCT, IIOBI,IAIINIOMy, JII{IUL TO, qTO alel]e3

rrcrroTopoe BpeMfl rrocJre nof BJterrrrfl BcrrLrIIrHr.I IIIIOIICXOAI{T yctlJlelrrlafl LIo}lr'I3a-

rlr{rr coorBercrByrorqrrx }recr o6parqalori-1ero cJroa. llontla;,rgqfll'1 areIITo}I

SASCL fIBJTflCTCfl trSJlyrrelrl'{e, [ora4alou.lee B o6pauaroulnr'l cl-io;"l cBel]xy I{3

xpouoc(tepr,r, trB t{ecra pactroJro}r{errr{fl Bcllr,IL[rtr{. Eo;tee rot'o, NILI Mo}r{eil{

.ycrarroBrrrrr c UoBoJrr,rro 6onr,uroii crerrelr,rc BeltoflTlrocrll Ir clrel{Tpa;tr,ur,rr:i

cocTaB rrollI,rSyloqero l{BJrytIeHI{fl .

SgeCr r,rl,ierOTgtl ABe BOBNIOIIIHOCTu. BO-uepnblx, tIaCTrItlHO ilTO IIS"rIyqeIt[e

Molr{er 6r.rrr, oTo}I{AecrBJIeIro c xpolfoc0eprlBIl{ I{SrtytIeIIlIeNI B rlacroTe

trtvl+Lia Lp ;raliuaHoBcltoi,i CepI{II. ,(eiicrnuteluro, CJIeAyer lll'Ierb B BII/Iy,

rrro B cler{Tpax xpor{oc{epur,rx ncrr,rrrrex IIeHTpaJrrJIIsIe rIacrI'I dlutl:ti.fi IIu
6anrrreponcnor,i ceplrn o6lrapynurnaloT CyIqeCTBeHIIoe u3Jt5rttg111s, nepexoAfl-

rqee y r{rrrerrclrBrrr,rx BgrrLrrreq l(a,ffie r o6parrleHue (crr. ,],r". 4), norga

r4r.rrerrcr{llrrocrr) rleurpa JwrrrLtrr or{a3blBaercfr B ptlAe cJlytl;1gt 6orltuel'i,'teu
r{rrTeHCI{BI.IOCTL COCeAHL{X tlacTei;i IIe[pephIBIIOrO CrrCIiTpa. B CnOIO otlepegl),

troB6rr11elrgafl t{rlTer{orfBl1ocrr, Jrrrlrr,Ilt FIo oana.raer, rITo y BoAopoAII[,rx aroNIoB

B N{ecrax paclroJro}r{eHlrfl xpoMoc+epuor:i BCITBIIITHL{ aIroNIaJIl,IIo rlacro rrl)ollc-

_ 
xoArr nepexolpJ 3-->2. I-Io oro Helra6eirtuo IrpI4BoIIt{r It rolry, tlro aIIoMaJlb-

rro tracro AoII?ItHr,r ilpolrcxoAllrl I4 nepexoAr,r 3-> 1. ClteAoaare'-tbHo, xpo-

nrocil)epHatr Nrarcpr4tr B l,recre Bolrr,r[rrilr AoJl?r{rra IIocl'IJ]arL Bo Ilce cropollI;r,

r,r B ToM rrtrcJle BHtrB, Moullroe trlBlyqeHlre LB. ,{anec, AJIITHa ]lo.ilHbl ETOI'I

t:r:llrrrlrt panna 1026 A. Mancr.lrraJrr,uafl ?r(e Aitlllra BoJrIIbI, coorllercrRyiorl{af

lrorrrr3aUlrr{ arox{oB Ca'F, parna L044,ir, Cle4onarelbuo, I'IsJryrIenu}LSt,Irltyrqee

or 1,recra pacrroJrolr{eHua xpouocr}epnor,l BCnBIlIrIit{ B}IIr3, 6yAer l'Iolll{3oBarr,

uaxoAflrrInccfl B 06palr1arcu1e}f c.rroe alorrr,r Car.

Mr,r pacclrorpe.[r{ Tolr,Ho BJrr{flHrre .ittrrlll{rl LB. B.rtt'rnrtl,re ocra,-]l,IILlx ;rr'rnuii

nar,inrarroncrtojri ccplru, r. e. Ly, Lo . . ' , rloc]IT, tlolll4/Il4r{ol{y, BTopocTerlen-

Hr,rryr xapar(rep, r{60 rraJryrrelrr{e B ,-Itt}IlIrI IJg (ua'uuarcu,ei'icfl, Ii&I{ 14 L.1, r: 4-ro

5,por;na) fIBJIFrercrI 6onee c,na6EINI, rreNI I{S,flytrgHng ' 
11,.

IJ cnnau co cria3al.rHr,rr{ Mo}ril{o nLIBecrLI cJIeIIyrcuee SaH,rtIorIeHlIe. I'Ianecruo,

rrro orrrt{qecrrafl ToJrrqa .T[{HrrI{ rotJlo[]€Hl{fl Lg, coBAaBaeMor"I o6parqarorqrlrvr

ctJoeM, Ircr{Jllorrr{TeJrbilo BeJrlaria, C:legoeatellrrHo, r{BJlyrlerrlre LB, IrAylrleo Ir3

xpol{oct}iepHoit Bcrbrurr{tr, ctrro}ner rIpolllrl{nyrb Blryrpr o6parqaroulero ciloFl
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tr [por.r3Becrl{ TaM r4oHI4BaItrLIrc aroMoB Ca+ ue cpaay, a Jlurrrb rrepeB Hexoropoe
BpeMfl nocne Bo3Hr4r{HoBer.rr4rr xpoMoc$epuoft Bcrrbrruxtr{. Ero nonnocrblo o6bflc-
HflET TOT OTME'IEHHI,Ift NTTUTE {AHT, IITO TIOAHfITTE HO}ITYPOB NIjINAil IOIJ]OIqEHI{E

H ra K [por4cxo[r{T Tanxio He cpaay, a orrflrL-rar{rr qepea Hel{oropoe BpeMa

IIOCJIE HAIIAJ]bHOTO MOMEI{TA BCIIT,IUI{I4.

Mrr paccuorpeJrr{ B,TrrarrHr{e ;aantnit naft[rauoscnotr. cepmn Ha r{olrlraarlrrlo

aroMoB Ca+ n o6parqarcrqeM cJroe. Paccuorprau rerreph nropoft rlraxtop. Ecru
cpa3y )r{e 3a [peAeJIoM cepl{rr Jlafiiuaua ('t)r-vr) orrrl4qecHafl roJrlqa xpoMo-

c(repnorr Marepr{r{, coe4arorqert BCrIrIIxHy, AocraroalHo BeJrur(a, ro ra n groft

clcr{rpaJrr,}rofi o6nacru rroHr.rByloqag cnocoSuocrL r.r3JryareHtrrl oxa}nercfl [ilf
aroMoB Ca+ necrlra cyqecrBeHuoft. IlonoxreHlre B[ecb 6y4er raroBo ]fie, r{an

r{ B cJryqae r{oHr{Barlfiu raBilytlgHirart LB. B rracT]rocrtr{, TaH HaI{ vg:i.v}-v,
orrrnqecxag roJrua o6parqarorqero cJrofl BaBeAor\{o oareHE, BeJrr4rra, To r4 BAecr,

rtoHr'raarlrrrr aroMoB Ca* na.ruetcs qepea Her{oropoe BpeMfl rrocJre rroflBlreH:ltft
BCfII,IIIIHIIT.

TaHuna o6pasom, Bo Bcex Mr,rcJrI{MBrx cJrytlaflx MbI 4eftcrsrarenr,no noJr-
)nHrJ o[rrrAarr, rroA]rrrrlrrr r{pbrJrr,eB ,lunrart H u K. rpurreM gro ' rroArrrrrl{e

AoJrlnHO lrarruuaTr,cfl c IreI{oTophrnr ganoa[an[eMt

Sanaagrrnanr4e rrolrr4Byroqero r{3ilyareHrrfl (LB-HraHrH rrJr[ unaurrr naft-
MaHoBcxoro Honruuyyua) I4 [oJr]r{rro coaAaBarr BrletrarJreuue, rrro Me}H[y
rpr{LrM uailyqe}lueM B rrerrrpe Jtvnu:a (H, u Kr), xapar{reprraylour{M aoo6qe
Bcflr{yrc xpouoct[cprryro Botrrrrxr{y, r.r r]oBr,rlreHlreM l{pblJrr,er H n K nunuft
I.Ier IrelocpeAcrnenuoit cBflBtt, trro IT 6rrno orlre-relro HaMI{ BBnue.

Paccuorpennrrr:i lrexanlrBM rrolrr{Barlr{rr aroMoB Ca+ B o6parqarorqeM cJroe

IrMeer cnon oco6etrlrocrrr, a I{MeHI{o: B cBfl3l.r c reM, rrro lrour.r3arllrE aroMoB
Ca+ e TlannoM cryrrae ocyuecrBJrrrercfl orI{eJrr,HErMI4 cner{rpaJrLr{brMu }r1ss1HnM,
(Lg-tunvn n rafiMarroscHlrf,i nonrunS,'yu), ara ,roHrdaarlr4fl MolRer orJruqarE,cfi
BecbMa cr{Jrr,Iro or Toii uo}Ilr3aqul{, r{oTopafl r{MeJra 6r,r nrecro [pI{ HaJrI4rIt4r4

TepnroAr4HaMr.rrrecnoro paBuoBecrlfr. B -racrEocru, I{oHr.raarlrrfl neftrpanrrrr,rx
aroMoB r{aJrrrur4fl n o6paqaroueM cJroe Mo}r{er Bo BpeMfl Borrnrrrrnrd ocrarr,crl
rrpal{rIlqecHI{ HeLr3Merruo:ii. 3ro rro[rBep?fi[aerc,fr cJ]elyrcur{MIr coo6pamerlnrnrz.

fpanlrqa lroHlrBaurrrr nJrfr aroMoB Ca+ pacrroJrolr{eHa or{oJro 2000 A.
C gpyrofi cropourr, xoa(uluqraeur HetrpephrBuoro [or,[ou]eur4rr grrfl rrr{x r43Me-

Irrrercrr, corJracrro Eeiircy n Meccrt [9], xaH v-3. Cnegonarerrsr-ro, tro 6;turxaft-
uefi apHort iltrtrLtti JratilranoecHofi cepralr, iluupttt L* c I : L216 R, on yuenr.
rrlrrrcfl upr,rrrepno a 4.5 paea. floerolry ?rolrrrBarlnn ueftr:palrurrx arollos Ca
l\{o}r{er or{agarrcfr omtrccume,xbruo 6onee cna6ort, treM r.ro}rr43aqlra arouoe Ca+.

flpaaga, orrrolrerrue uurencr.rnuocrefi apHrax Lo, Lg no Bctrr,rllrHe Mo]r{eT

oltaaarLcfl 66nr,rulru, treM Br,rfireyr{aaauHoe .nacno 4.5. Oguano BrroJr}re BoB-

Molr{}ro, rrro ocrroBuyro lloJrr, B r{ouu3arlt4rr aroMoB Ca+ o6parqarcrlero cJror
trrpaer nafiManoscnuri nonrurryylr, a He JrrrHr{rr LB, Ly. . . nairuanoncxoft
cepw. * B srolr cJryqae r4olrlraarlr,rfl aroMoB Ca+ 6y4er rraBeprfxa ropaaAo

* flonu4ulror,ry, aro rrpeAloJrolneutre ,rDJrrre?cfl ae(ilMa upat4onogo6rrtnt, oco6euao,
ecJlri rrprrHtrrr, Io ButrMaHue 6omuryro. nltrplrHy uoHE3npyloqero qacrorrroro trHTepBaJra.

2 trLas. ItpbrMcfioii acrpoon3. oocepBarop., r. V lf



6onee cunrHoli, tlgv IroHI{3aIIt{fr aro}IoB Ca. Tanr,rlr o6paaolr, Hao6oporr
rrayqafl r{HrerrclrBHoctu ;.uaw 4227 uelirparuuoro HaJrr,urrFr, }rhr a,ro}r{eM

cAeJrarb lrer{oroprre Bari.[roare]rl{fl o roM, .116 lrouuayer aroMsr Ca+ n o6parqaro-
rr{eNr cJloe: Jfii:Hrrtr lar,llranorcnoft cepura L,r, 1,^r . . . uJtw ;nartlrauor:cxnr,1

HOflrruyy il.
B aaxrro.ieur,re paccMarpr{Baerroro Bonpoca ueo6xo4rauo yHaBarE, qro,

corJraclro T. I{par [10] , ra n t]raxe.uax na6,nro4aercfl aHaJror]rrrHoe [oArrFrrr{e
npbrJrbeB Jrr{Hr,{r"r H n K, r. e. yrre}rrrrreHr.re eHerlsaneHrnoit rur4pr{Hr,r Brr4x

Jraq]1.ft. Bno"true BoBMolIiIro, .rTo e o6olrx cJlyqn"ra MexaHr,rBr{ I{o[Lr3aqr4rt aroN{oB

Ca- s o6parqarouleu cJloe BroJrHe cxoAerr,

Ocrauonraucfr r{parrio rra Borrpoce o [l]or{cxo}HAeHlrn flprioro o6parqenr,ra

H, n K, B Jrr,.rutrrflx I-I u K. Cre4yer cpaay lr{e orxrerrrrr,, rrro, rroBr.rArrNroN{y,

Blryrprr o6eux ttwtuft Il, u K, r{Meercrr cr4JrLHoe caNrorrorJrorqenne, ,{er,1crnu-
Terr,Ho, paccMorpenr.re Bcex o6pa6oraunrJx rtoHTypoB rroHaatrrB&er, r11g nora-
6auwe apnocreil ;ruulul H, n Kr, eoo6ule roBopfl, BecL[,ra HeBeJrurio r{ar{ AJrfi
pa3,,ruuHr,rx xporroctfreptrl,!x BCrIbturcTi, 1i-lH Ir AJur o4rroii n roii lxc Bcrn,ntrru{

Ha paaur,rx oTa[ax ee paaBrrrr,rFr. Tan, nanplruep, Bo Bpel,ifr Bcrrrrrrrntr,
ra6rroganruenrcn 79fIX 1948 r'. (crurnrnn 205-209), qelrrparrr,rrafl rrlrrerrcrrB-
HocrL Jrl{rrl4ft H, u K, rpaxTl{rrecr{rr ocrataJracL nocroflHHor,l, tto;re6.irncr,,

ecJrlt Barrrr, Ba eArrrrrrrty HelpepbrBrrr,rr:t cnenrp, B rrpe4eJrax 0.43-0.50. IIpu
orcyroTDI4I{ caMorlorJrou{errrrfr ral{r,re Hr.rrrro}I{I.rhre lio,ue6aur,rn noo6rqe
.rpeBnu.raituo MaJro BepoflTlrbr, B caMor{ AeJre, B DTonr [ocJ]eAr-reNr ciryrrae
f pltocT6 o6parqennoft Jrtr{rrr{I{ AoJr}nHa 6r,rrr upouopqrroHaJrbHa rrlrc.[y lrB,nyr16119-

IIIl{x aroMoB. Ilocne4r-ree }r{e Bo BpeMfl BcrrbrrrrHrr lloJr}nHo MerrflrBcfl Her.{BMe-

pr4Mo 6orr6rxe, qel{ B orrro[re]r,r 0#, rrro rrpeAcraBJlflercFr coBeprrreHHo

orIeBIIAIIbIM.

llepexogn, Haxor{eq, I{ calroMy rJraBHotrry Bonpocy o rrpoficxo}H[eru{tr
o6parqeuuit FI, lr Kr, NIbr AoJrlr{nbr rtorrcrarr{poB&rrr, rlro rroiron{e}rr,re BAec6

B Hacroaqee Bpelrrr Becr,lra ue.ncuo. B cyulHocrrr rotsollrr, aror Borrpoc

cBo[rrl'crr H Bonpocy o npupoAe r{ Mexarrrl3Nre xpouocr}el]Irbrx Bcnrruren, T. e.

r{ Ao cr4x trop rre perxeHHor{y Borrpocy. Iloelr4r.rlrorry, B Hacrofrrqee Bpenrfl
illoi{t}to Jrr,ItuL yrBep}r{Aarr., aITo BcJreAcrBrre Harilrx-To rlplltrl{H 'l' B o6racru,
sarruMaeilfol,l xpouocdepuofi tscllbrurHol,i, lrpol{cxoArrr ycr{i]cHriaa r4orrr{BarJr{fl

BOAOIIOAa - r.llaBHOrO [OcraBqr4r{a cBO6OArr6rX SJrerrTpoHoB. fTocrenyroqafr r{ac-

naAHarr pexor'r6nHar1r{fl EJreHrpo}roB c rrporoHaMrl ripuBoArrr r{ ycrdJreHuoMy cBerre-

Hr{roMarepr{r{BJrr{rrr,rflxI{*, }I8... r{ BrreBu[rrNrsrxlrlHr4rrx Lo,La..,Ilapngy
co cBeareHuelr B0JTeACTBT{e penoM6unauuil nporrcxoAl4T c rrer.ra6emnocrbro rt
eoa6ytxgeuue nelirpa.rmrrbrx aror\{oB BoIIopoAa rar{ir{e c lrooJreIlyrc[trr{r,r Bbr-
CBEAIIIBAHUE}I.

'F Bce ganrrrre roBoprlT o 1'o-\r, rrro rrbl rrMecf,r Aeiro c pe3nrn\r rroBtril]elrrrer{ aJrel{-

rponirot reMleparypr,r R coorrlercrByrorqlx rracrrrx xponoctfeprr. Ero nourrurerrle rerr-
IIellaTypbl fllrJlrrcTCrt, rroBrIAr,rr{orry, pe3yirr,TaTorr 4eficrnr.rlr Harrux-To SJrer{Tpor,rarflr{TrIEIx
[poqeccoB l corrte.trrort o6o,,ro.rne.
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B ceqsu c pror,l rrau6oree nepoarrroii naprunoit nrnennfi [porrcxo]r{[eHrde\
rrprrr{x o6pauleuur? FI, n K, }ro}r{er lrrrvrerr, groaHnrir xapar{rep: a) uoiner
I4r{err, Mecro llerto,u6uuaqnn cao6o4ur,rx DJrerrrporroB c HoIraMr{ Ca}-l- c ro-
crre4yloqllMr{I{acI{aAI{r,IMr.rrrepexoAanrlr. B pesylLrare orolo D,rrer{rpoH, rronaAafl

IIa ypoBIII{ U P"l, w 42 P,1,, [&eT, orI]CI{&flCL AaJIee IIa sr,rrxultr,i ypOBeIiL
IP 5,1,, FIpI{lre ilu:flUuHru Kr; 6) nnn4y ne6o;rruroro rroreHrlraJla roa6ylt4euun
Jrr4ur.rft H n K AoJllr{Ho 6r,rrr, er}(ienrunnrrnr BoB6y}HAeH[e caMr{x r4oHoB

r{aJrr,qr{fr c ypoBrrFl 4 S,/, }ra BrJrrreyr{asaHHr,re Bepxr{rre ypoBr{r{ r{ [ocJreAyro-
tqee Br,rcBearr4Banrre B IleByJrLTare BoaBpara eJrer{TpouoB lra ypoBeHb U S'1,.
Stor nropor,:t uexatrnalr lra-sa MaJrocrrr rrorelrrlr4aJra noa6yrri4enr,rrr AoJr?neH

6urs, ronuAr4r{oMy, ropaa4o 6onee or[t]enrunur,rlr, .renr uepnr,rrt Mexa]rr{BM,

xolfl, Houerrlro, B[ecb I{eo6xoll{Mr,r I{orrr{peTrlble rlo]lcrrertr.
B Bannro.reurre Bonpoca o ilfiitwnx II u K ueo6xo4r.ruo ocrauoBr{TlcFr Ha

Borrpoce o B6rcoTe xpo,uocrlepnbrx Borrbrrrerr. I{arr [paBrrJro, xpolroc(tepnr,re
Borrrrrxr{rr Jror{aJrr{Byrorcrr orrrro/{b rre B Bcpxrrrrx rraorflx xpouocrpeprr, a n
cpelrrlrx I4, BoBMolrtHo, rrrrlrturlx. 06 erolt roBopur ro o6cronreJrr,crBo, rrro

HA IIAUII{X HAIIJIYIIIIIIX C}II4MI{AX BIIOJI}IE OTIIETJII{BO B6IAEJIflIOTCfI HECMEIqEI].

rrrre lunlar.r K, ra LIr, pacrroJrolrrcHHr;re B uelrrpe frpHr{x I(, u IIr. Orcro4a
cre4yer, arro rIaI{ xpouocr}ieprror,l ecubrrurtoir pacnonalaercfl erqe [ocTaro.lr{oe
I{oJlrtqecrllo aroMoB l4olrlr3oBalrrroto liaJrLrltrfl, .tto6H co3AaBarr JrutrtnLr Jtotro-
IqeHI{FI H, ra Kr. To,.rro arrr Jrr{}rr{r4 FIruKrrre lroryr 6srrr, Ile3yJrLraro}r [po-
croro caMolorJroqeHrrfr B trrrrHrrflx L[, u Kr, BBrrcr{aer l{art r{B TeopeTr{rrecrurx coo6-
pamernar,l, rar{ I{ 1,r3 HerrocpeAoTRerrrrhrx Ha6JrroAeHurt. tr4asecrno, atro B npory-
6epanrlax r.r xpo,lroct[epe, paccMarpr4BaeMrix Ha r{paro Co;rnqa, caMorrorJrorrleHrle
BrISLrBaer JIr{Urb OCJra6neUUe Jintruli LrBJIyqeIrLrfl, Iro Hrrl{ar{r4x (rrpoBairoB)>

B Hr,rx runa nunr.rii I(, lr LI, Irr4r{orAa ue ua6nrogae'rcR.
Ilo4c.rraraelr, oclroBbrRarrcrr Ila oToM, Bhrcory caMrJx Bepxnrrx cJroeB xllor{o-

c{epur,Ix BcIrrJIrre.F(. Tot (tanr, rrro rraA rrocrreArrr.rMr.r na6nrogarorcn reMrrbre
Jrutr.ula H, u IIr, roRopr{T o rotrl, rrro orrrrrrrecnafl Torqa xpolrocr}epnr,rx
croeB, co3l{aloutrI{x err{ dTrr}rr{r{, I{e Merrblrre elrlrlr4ur,r. 3ro -ructro r.re fiBJrfrer-
cft rrpeyBeJrrralelrHllll, a6o cJreAyer rroMr'rrrrrr, arro B rler{Tparblrrrx rracrfrx

Itunnft H n K, r{al{ u eoo6qe Bo Bcext}paynror{repoBhrx Jrr.ruraflx coJtrrequoro
cllel{Tpa, 71er,1ctnyror pa3Jrr4arlr6Ie t}tanropnr, rroBr,rIxarcrII{e I,rHTeHCrrBrrocrL JrI{rrr4r,r.

Ii ouru rpaxropalr orrrocflrcrr tf.nyopecqenltun, BareM Te )r{e Mexa}rr{BMr,r,

rioropbre geitcrnyrur s caMor,l xpouocrlepuort ncnr,rruHe, r4 r. g. Tauunr o6pa-
3onl, MEr 6y4eu cqllTarb, aITo AJIFI nrrrueyr<aealruoi,i orTn.reclroit ToJrulu
co6fl loAaercrr yc.rloBue

rvo : lh")- 7., (12)

rAe /r./o - noad{rraquer.rr rrorJrorqeutrrr B rIeHTpe Jtv+Ltir K u H, a .l/ - rroJruoe
arucJro [orJroru,aro[]r{x aronroB ca+, pacnono}KerrHrrx rraA xpolroc$epuort Bcrr[rrr-
xoft rr orrrecequoe x 1 clrz.

[nn ku" Mbr rrMeeM (cu. [11], crp. 1B0)

, fi'ez *k 
- *D/'"\o _ 

fnc2 I (13)

L'19



fAe )," - AJruHa BoJIHEI UeHTpa |rlr[llril | - carla ocql{Jrrropa,

AaIIHoMy flepexoAy, u Atra AonlJIepoBcl(afl IxI{pI4Ha:

coorBercTByrotI{aff

A),.D : (14)

rAe fi-raSoBarl [ocroflH]raf; p-aroMHblri Bec.

Paccnrorpralr Jrrrullrc H. fina Hee I :'1, tr tro - 3968.5A. B Ha.rectne

reMtreparypEr 7 BoBr,MeM cpeAHrolo reMreparypy Coluqa T :5700", I'Iag xpo-

lxoc{epfiofi BcrrrrrxHoit ara reMtreparyl]a, HecoMHe]rHo, Br,r[Ie. OAIrano BeJ]tr{qul.Ia

7 exo4u:r rroA aHar(oM r{oprrrr, lr olru6xa 3Aecr, rre Mo}fier or(aaarr,cfi cyrqecrreuuor,l.

Hpoue roro, yBerlrrreurre reM[eparypr,r roJ]bHo nlttuaum BepxHrrl,f ypoBeHL Jrol{a-

JrtrSarlr{r4 xpoMoc(trepHof BC[Ibrru}rI{. Bce nr,[ueyrraSauHr,re 3rrarreHlrfl AaIoT AJrfI &./.

.rr.rcho 1,.29 y 10-12. C;reuoBareJrr,rro, B coorBercrBne c (12) Hq,A frpztrccfieprtort
BcnbnaTort AoJrlnuo pacrroJrararr,cfl crre[yrcrqee HoJrr{arecrBo aroNroB car-:

N 
"^+)r- 

0.78 x 1012 (15)

Paccuorplru relepb Bonlloc o pacnpe4eJrellrl{ aroMoB Ca+ s xpouoct}epe.

,(ouvcxan repeMerrrrrBaHl{e gJreMerrroB n corEequor,l o6o.uo.rte iloJIIrbrNI

(cu. [12]), Mbr AoJrir{Hrr crrrrrarr,, qro pacnpeAeJrenr4e aroMoB r{aJrt,Ilrrfl fro Bbrcore

TaI{oBo }rie, HaH pacllleAeilerrl{e aroMoB BoAollo4a. R cnoro otlepeAb nocJleA-

rree Mr,r Mo?fieM B crlJry roft ute frrnorear,r o [o.rrHoli lrepel{emuBaHtlll oro}I{-

AecrBr{Tb c na6rrogaeMbrM pacnpeAeJrer{r{eM MeraJrJroB, Ha r(oropLIe paaJrualHoro

po4a a{t}extrr geitcrrylor cyulecrBeHHo MeHLrre, aler{ rla BoAopoA. tr4nreq aro
B BI{Ay, Mbr Mo}r{eM Ha ocHoBarrran pa6otr,r Blrngta [13] npllnatb, rlro c cpe)-
trc"t(, B lrHrepBaJre or ocrronalrrrfi xponroc(repr,r 11o Bbrcor 1500-2000 nu
paclrpeAeireHue [apUrramuoii nonqellrpallr{t{ n (h) ,tto6oeo DJIeMeI{ra (ncne4-

crBr{e rroJrHoro nepeMeruuranua) Mo}ner 6r,rtr npe4craBJreuo B BIrAe:

n (h) : n (O)e-en : " (0) e- 4x1o-8h , (16)

t[e n (0) - napqraJlLnafi firroruocrr \Jlrr ocrroBaHrrfl xpouoc(tepnr. Sanon
(16) aarnercn rpy6o npra6,nzmeunr,rnr. V ocrroBaHr{rr xpouocr}eprr roa{rrpuquenr p

AoJrlneE 6r,rrr, 6nraaoH H 6.8 x 10-8, .119 coorBercrByer rl{[pocrarr{qecnoMy
paBr{oBeclrrc HefirparbHoro BoAopoAa [pI4 reMneparype oclroBa]Iun xporvroc{ie-

pr,r, r. e. rpr{ reMrleparype, paBHoft upra6lrzntenno 5000'. ,(.nn 6onee nr,tco-

r{rrx cJroeB (a rou }ne r{HrepBane 0-2000 Hu) MIro}ItIrreJIL 6yAet MeIItuIe,
arcM 4 x 10-8.

flo4c.ruraeM B coorBercrBtr{rr c (16) roil}Ioe ql{cJro aroMoB l{alrHoro po[a,
pacnoJrararcLrl?rxcfl na4 1 cuz Burue ypoBrra h. olflo 6yRer paBHo:

n(h,*):(rtrf dh:n101 (r-n. ro-Bnd,h:#h e .'xto 8a . (17)
)J
hh

C gpyrort crollor{hr, troJruoe HoJrlrqecrBo aroMoB Toro E{e poAa Bo Bcerl

xpouocrlepe 6yuer

2ITT

tr
1
c

20



" (0)
'4 x 10-8 ' (18)

Cregonarelmro,

* 
- 

n(h,a) 
- 

o-4x lo-8h
n (0, *) (1e)

Tenepr, corrracHo Cunnrae u Menaely (cn. [ll], crp. 467), uail I cuz
ocHoBalrurr xporrocr{iepr,r pacrroJraraercn n (0, *) : 2 X 101G aroMoB rrour{BoBarr-
rroto r{aJrrrrlus. c Apyrofi croporrrr, u,a0 xpowocrpepuoft nclrrurHoft, corJrac}ro
(151, pacuo.raraercfl c.[egyroqee r{oJr]rrrecrBo aroMoB:

n (h, o): Iy'cr* >r- 0.78 X 7012.

C,regonarenr,uo, o16pacbrBafl BHar{ HepaBeHcrBa,

.r _ 0.78 X 1012 _ e*L X to __ Bh-- 2 x 1016
(21)

Peuran aro ypaBrreHlre, ilrbr IraxolraM, rITo Bt,rcora oepxner,l rpaurrurl xpoMo-
c{epuofi 8o116rrrrr{14 paB}ra npr{Mepuo 2500 nu.

flonugulrolry, D:ra Brlcora crrJtr,Ho [peyBeJ]I{rreua, Lt6o, I{aH Ire rpy[tro
coo6paararr,, pocr nropoii lrouuSar{rrl[ aroMoB lraJrr,r1trfl c rr,rcorori AoJr]r{eu
rrorrr4gr4rr, rraxoArdMyro /2. flocrouy BrroJrrre BoBMo?r{Ho, .rro 4eitcrnr4rem,Hafl
I'paHr{IIa 6yAet oxo,rto 1500-2000 nlr. Hanoneq, r,rhr AoJr}r{rrhr rrMerr, B BrrAy,
alro SAecb .trrra peqb roJt6r{o o Bepx}rer"r r-pauurle roriaJrr4sarlrnr xpomocr}epnor,l
BclrJurHrr, Tar{ rtalt ro,[trlrlrra uocne71ner,l He Mo]r{er 6r,rrr,, nonlr4l{MoMy, Me}rL-
tuetl, ueM IIecI{oJIbr{o cor r{?IJroMerpoB, To rrrr}nHflfr tpaHurla BcrrbrrrreH AoJl}t{rra
pacrroJrararrcrr rAe-ro R lrnlr{rrr4x cJrorrx xltorlocr}repu.

BogopoIHr,re il\r:r.latr

flepert4eu rerreprr n o6cyrr4errr4ro ri')HrypoB Bo[opolHrrx maur.rr,i. paccmor-
pI4M BI{aqaJIe lrtt,i^um no|lorqenun FIr, 116 lr I-Iq. Mu y]rre ynaBaJrr{, rrro r4

1rm Jrl'r1717m, nogo6uo JrI[HLrflI\{ I{ ra K, o6napymrararor lro4rrrrrr4e r{ rer,r ca-
Mr;rM cylr{e}rl4e Hpr,rJrbeB. vl 3/Iecb pa3nr{rrrle Me?r{Ay no}rrypoM ,[ltnl{r,1 e
crreHrpe xponrocrlrepnoit Bc[srmnlr ]4 r{orJrypo}r luuuii coce4uer,l t}oroctfeprr
llcrIe3aeT JII4ITIIT B caMr,Ix BHeIITIII4X tlaCTfIx I{pblJrrreB., IlCpnr,rii }I{e BoIIl]Oc,
noropr,rizi 3Aecr, Bo3Ht4HaeT, CBOIIITC;r r{ Tolry, r{aHotsa [plrpona 0Toro EBrrerrrrfr,
34ecr lroryr rlMerr rlecro [Be Bo3r,ro]n]rocrlr: a) yuenbrrrerure trrlcJra Aefi-
crByloqr4x aroNroR e o6parqarouretr cJroe rroA B0lrbtmrtorl, r, e. To )r{e, rrro I4

B cJrytlae nranuii lI lr K; 6) ua.nonterrue Ha o6r,r.ruue rlpayuro{ep()Bbr.rrtrrtrL4tl
(FIy, I'Is, Hq) gononnl4rerllrlror.o r{Bnyqeur{fl, r{cxoAarr{ero lrs caMoiii xponroctlep-
not'i rcnrrurxlr. Ery BoBxIolI{Hocrr, B orrrorreuvrut naunit H u K Mhr trrcr{JlloaruJttr
rr3 pacclroTperrfifl, 116o 4ouolnrrrelblroe rrBJJyarerrr4e, Boalrr{Harur]trec B xpo},ro_
crlrepnoit BctrErIrIHe, JroHaJrI4BoBaJrocL TaM B orHocrrre.r.rblro yar{r,Ix Jrvrl;7iFrx

n (0, oo): f , &)dh:
0

(20)
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H, n Kr, u paclpocrpaHeHt{e ero Ii HpLIJIl,ftu llrslrfi H u K n}leACraBJrfiJIoCb

c rlusra.recrtoii ro.rr{n BpcHr{rI cotselllreHHo H€B€poflrlrbllr. flelicrnurerlHo, rl]I,I

lro6ou Nir,rcJtt{N,roM t}usr,r.recrtolr rrpollecoe u]IreHCl{R}IoCrl, I{3.rIyrIeHI{fl s o6e

crollorrbr or Blrerxltl4x qacreI,l apltltx "rruur'rr'l II, u K, 65'4er crra,[arl CToJIl;

6r,rcrpo, rrro B IipbIJILflx lrrlrll,rll FI u K ona 6yAer CoBepIxeHHo Hl'lrlrolltHa.

Flarpourn, B cJrytlns BoAopo[Hr,lx ;rr,rr.rur,:i Ba'{{HyIO PO,rtt, AOJ]}IteII I{rpaTL

arlr{ienr l[rapHa, Itoropr,rfi, noo6qe roBopfl, n'Ioil{er co3AaBarb 6ollruyro
rrrrrpl,ruy rt R cJrvrrae rrl]Hrrx .rrnrruii, o6paayeriutx xponoctlrepuoit Mareplrel'i.

O4naHo l.rlrlr{ec.rleAyIoulrre coo6pa}IieHLIfl fIoltaSLIRaIor, tITo rI aAecL, lIoBIr,qll-

MoMy, nroitoll BalllIatlT IIe II[,Ieer MeCTa. ,(onycrlru Ha MoNIeHT, tITo oCyr(e-

cTB.[freTcfl DToT RaprIaItT, T. C. IIoAIIFITLIe IipbIJlLeB B JII,IIII'{fIX H7, I-16, IJq eCrr

ll€Blr-rbr&T rrarolr{eHrrfl aprirax Jtnulrfr, o6lla3oRaHHLIx BCrltlrrll{oit, tta o6r,r'riir,rr'1

tppayurotlrepoB riorrryp rror;loqerrrrfl. Tan rialt Dro l{3jryqg11'1n Boslrl{Iiaer B

xltoriocr[epC ) To O IilI{l]lIHe flltl{I{x ,nlrrrlrr,i I{6 It II;, HaI{iIa[bIBaIoqlIxCfl ]Ia

reilrribre JtrilIlrfi LIo lr I{q, N,ttI }Io}I{elt 0yAIITL IIo lxI'IllI4IIe aprroll I{., r'16o

Jllrrn{fl rlot.rrouIeHr,rn LI" n co.rHerrHoM cnelirpe nllaltrtlqecl{u oroyrcrByer.
lloerouy Jrtr{rrr{Io trtsJryrrelrlrfl I{" lrr,r }Io}rte}I Ha6JIIoAarr,, TaI{ cltasarb, B ((rtll-
.cror,I Blr4e) rra ()oue rxr,rpor{ofo tr oTHocI{TeJILIlo fIJlaBIIoro ItphrJra riaJrLIIIle-

Bor,i lr.rnrtn FI. Ilpra aroM, ral{ I{aI{ ora r-ll,Iuufl o6paByeTctr B xpo}Ioc0elle,
'To MBr ee Br{Ar{M B }IeocJra6JleHHoxt BIr&e.

Paccnro'rpuu renepb xpouoctpepuyttt BclrbrlrrHy, Ha6rrc/{aBrrryrccfi t9/Ir\
1948 r. llpu6mlr:lrerrrrafl noJryrxrrplrHa * iruuult I'I" n cletrrlle Droit BclrJrIrIiI'I

Ira rIJracTIIIIIte J\i 208, noilyrlelIHoii B qh58ul , CocTaBIFIJIa ortoJlo 0.25 L'
[J ro rne Bl]eMfl IIoAHflTLIe HoHrypoB ,nulrrlr,l IoIrJIoIqeIIIzn H6 u ]Ig na 3'roft

?r{e IIJIacrnHrte 6r,rro BaMerrrr,rN{ rra r'lrrrellBaJre He uelri,ruelr 2-lr al{rcrpe['I

OT rlerrTpa .'llr,{HIIr{. ptO l.oBopI,IT Il nOJIL3y TOI'O, rITO AeiICIBUTSILHO l{ B

c,lryrrae BoAopoArrBrx Jrt{rrr.rft rro[Hrrrue r{oHryl]oB 6r,r,no cnnaauo c uolruaarlrterii

aroNloB tsoAopoAa B o6paqaloqeM CJIOe HBJIyTIeHIISM, 1IAyLqI{M II3 BLI[IepaC-

r1oroixenrror,l xpor,ioc{epuoii BCnbIlxnr,t. C;rcAoBarerlHo, rr 3I{ecL 6yuyt lrMcrb

r{ecro Te }r{e Bar{otroMeprrocrlr, rrro tr{ B CJIyqae Hol{TylloB ,rr.{}rlrii [ol'JIoIUcITI'1tr

H r.r K. B .racrlrocrr{, n B[ecr, lo/Urfrrr.re l{olrrypoB AoJr]fttHo IlpoucxoAltri, c

HeHoTophrM 3arIoBAaIrIreM rro orHorrrerrrrlo rt calloiti tra.ranr,norl {aae ucnr,rru-

r{u, aITo rr rroATBep}fi[aercrr Ha6JrIoAeH[flMLI, xorfl rroJro]IteHl{e SAecL EBJrFIercfl

IIOHa Ire croJlr, onpe/Ie,rIeIIiItI]I, ItaFi B cilyuae nunrai,t IJ u K. C.rregyer BMecre

o reNr orMertrrB, rrro B Aarrr{oN{ cJryqae rroHr43al{rlfl aroMoB I{ uoxtet llpol'r3-

Bo4rrrrrcrr ,rlrnrr, ;rartuarroBorir4Nr r{or{rrrrryy}Ionr. 
.floerouy 

caM t}aHt nollnnrrar

Hpbr,[r,eB BOlIOpOArrbtX lr{Irur"r, liaccllaTpl{Baeltr,rr,l IiaH ]leByJILTaT I{OHIrBarIUlI

aroN{oB I{, r-oaopnr o roM, rrro I{HTencr{BHocrr, raliNlaHoBcltoro rtol'ITrrHyyNia,

co3AaRacMoro flrarep]rer,l xpouocr]epuoii tscnbrin]{t{, frBJtflercfl Becb}Ia Br,Icol{oI;i,

'I'eneps Mbr Ao,rrlnrrbr o6cygllrr cregyroilIuii samHr,rrt Rorlpoc. lloglrarlrc
rrpBr;rr,eB unrrnflt l-J1,, IJ6, IJq [IbI l]ticcNlorpeJll4 sAcCL ItaI{ llesyJILraT I{oHII3aIlLIl{

Rol{opo11uirx aroMoB Co CTOpo}Ibl xpouocr}epuor,1 llcutrlrlnrn, O,qrrarto cJle[yer

* Onpegerurelraff {er.rrpoM .rrrlrrtrr{ I{" u rem r{ecrorI, rAe ora JrI{Irrr[ y]rie ne 4et]op-

III4pycT IIOJIOTOe ftpLIJIO 'uuUlilr H.
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I,rMerr, B Br4lly, rrro Blecr, [ura pcqr, roJrr]Ro o r{pr;rJrr,rrx Jrrarrt{r,i. B rlelrrpansnux
IJACTfIX IIOCJICIIII{X IIOI(IIfITI'IE UI{TEIICI4BIIOCTII NPOIICXOII{T I,I 3A CAICT BTOPOIO

rlaxropa, T. e. Ba ctler AorIoJIIrLrreJrEHoro L{3JryrroHr,rrr, I{cxoAfrrrlero lrg caMort
xpouoctlrepnort ecubl[rHl{ rr HaliJraqblBalorlerocfl r{a o6brrrHr,re Jrr1.]fltrLt/- rrorJro-
Irlelll{fi 6anrueponcnoi,i cepltlr. 3ro upegcraBJrrrercrr BtrorrHe orrerrrrAHhrM xorfr
6rr na ocrroBaHr,rr,r 'roro (taHra, qro Ha lrecre ir.LrHlivt FI" n cuenrpc Borrbrrx-
nlr lra6nrogaercfr rrpnog uaJtyrrelrle. /[a;ree, B llocrarorruo cr{.lr,H6rx xpoMo-
ctpepnrtx BclrLrIUItax nropoit tlarrrop Harrurraer rrrllarrr BecLMa Ba?Hrryrc poJrb

rr AJrfl I{pr,rJrrrcB,rraulrr,i. 06 erou roBoprrr ro o6croflreJrE,crBo, rrro B yr{aBarr}rbrx

ciryqaFlx Rlryrpr,{ JrI{rIu}r I{o na6rrogaeTcfl He roirbrio o6rqce [o[rrrrrlrc Bceto
r{olrrypa, Ho rd BoBIrrrHaer rler{rpaJrcur,rr,l Malicnnryu (cu. rplrr. 4), trrr{rerrcr{BHocrrr
I{oTOpor-O uHoIAa cTa}IoBl{TCfl cyulecrlreIIHO 6O;rrure, rreM IrrrTerrCr,rBIIOcT6

cocel(uero HerTpepbrBr{ot'o clenrpa. flcuo, arro BIIccr, codcrrerlnoe lrery.ls11[s
BCrrBIIrrFiI4 CTaIrOBnTCfr OpaBHIfll{BIl'r Aa}He B , r{pLIJlr,tJX C I4IJTeHCI{BHOCTTTIO

HeilpepbrBHoro creHrlla.
O6rqui,i Borpoc o [pl,rpoAe l4aJrya]eHr,rfl Bo BcrrLrlrlrrax erbr y]rre o6cyrr4a;rir.r.

Egnncreeurro, rrro rpe6yer ilAocl, ilorroJrHr4TeJrr,Horo o6r,flcHenuFr, - gro Bccr,Ma

6onr,u:as rur{pr{rra no[opo4rrbrx ,rr.trr.rii Hail)rr1s11r,rr B cneHrpe xpolroct[epur,rx
Bclrbrrnen. Png anropoB crrl,rraer, rrro B4ecr, MEr r{MeeM Aeno c pi}crur{pelrueM
nvanair Bc,reACrBr,rc c{r{ienra IIIraprra.

3ta rrnuoreea, Boo6ulc roRopfr, flBJrFIcrcrr BCcr;Ma neponruoii. OAuarto noc.rrcArrrre

tro[crlerlJ S.unncoua n Xoi,i.rrn It1r] npegcraB.rrrrrorcrr coBell]nerruo ney6egr,rrerr,-
rlrlilIrr. IlplruireHan o,|r!eHr IIIrapxa, olrlr Br,rrrrrcJrflro'r' orrrr,rrrccr{yro roJruly
xpoltocdepnoii scnbrlxnrr B JtLLtlltrr IJo lr cpanulrBalor reoperrrrrecr{yro lxlrprany
aror,l J\krlruut c ua6rrogaenroft. B ro ?ne BpeNrrr B paccMarprlBaeMoM cryrlns
I)elrL LIllel' O6 LIS.rIyrIeHLIIlt, a IIe O [OtJIOrqeHI{I4, t{ IIOACT]eTIJ OIITI4TIeCI{OII

ToJrulrr 6ea paccltorpeHrrfl MexaHr,rBMa vrBJryqeHtrrr Hl4rrero B cyrqHocrr{ Aarr,
He N{oi'yr. Oco6enuo cJregyer t{\rcrr, B BnAy, rrro, [oBI4IU4MoMy, t4aJrytlg11ra

s ,[].rrrurix 6atll,ueponcHoti ceprnra ecrr; pe3y;[r]rat perrolr6r,rnaqui,i, a cJreAoBareJrb-

Iro, 3Aec6 neo6xogfll,tr,r tlrrrJe rroAcrlerr,r, Ee]I{e,[I4 tro[crIeTlJ XoI,fng n 3;ulrcotra.
Tartr.nt o6paaou, B Aalrr{ox{ rranpauJre}rEra lreo6xo4lrnrrr 4anrnerturue na6rtoAeHrrrr
u coBeprueHrro rroBafl {tr,ran.recHan reopr.rfl.
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ToM V, 1950 r.

rI0Jr0cbI T,fl}nEJIOff MoiIDnyJIbI III4AHA Cr3N14 B CTIELTPAX
yIJIEPOAHbIX BBDBA (Itpacuaa etrereMa 2II - 2>)

I'. A. Ilfctfr.u tt, I]. iD. Ict,ae

B orofr crarr,e Aarlbl Aor{a3areJrbc?Ba rraJrr{qrrfl no.rroc xpacuoii crcreMrr 2fI-2>J
TgE{eirot rronefiy,rru C13N14 D orrcxrpax BreBA yr.trepoquot nernu.

O6uapyrxeur{e B ctrer(Tpax Henorophrx yrJrelroArr},rx BBeBtr Brrarrrrre,rrr)Horo
IIIICJIA CI{J]6HI,IX IIOJ]OC TA}ITEJIOII MOJIEI{YJIbI C13C12 fIOTITI4 TAHOI? }HE IIIITC}I.

cr{Brrocrrr, HaH rr troJroc},r C12C12, FrBr{JrocL cepbeB}rr,r}r AoHa3areJrr,crBoM B

[orrLBy o.renr, 6onblroit orrroc[TeJrbrror,l [to]rrIeurparIr{rr Cr3. B yrnepo4usrx
SBeSAaX OTHOrrreHrre c13 ' C12 Merrfrercfl B SrraarrrTerr,Irbrx rrpeAeJrax, [peBBrlxafr
B Mar{crrMyMe reoperrrrecHoe r{ ;ra6oparopnoe 3}rarreuue e 25 paa [1]. Ero
6r,r,ro uogrBep)n,qeuo r{ccJreAoBar{Iraul{ MaH l{ennapa [2] , fepr6epra, ,{o[Drr
r.t (Depen6axa [3]. O6napy]Herrl{e aroro r}axra LIMeer 6o,nrruoe rprHIIIrrIr-
aJILIIOe 3HatleHtrle.

Br,r,lto o-reurr cTpaHHo, arro rrecMorpfr IIa xtr1rlrrtecnylo rrgeHTrlrrlrocr:s C13

rt C12 tr1onro ue o6uapyrrL4BaJtr4cb rroJrocbr Tsntenot? MoJIeHyrIbr C13N14 EapfrAy

c AaBlro r43BecrrrrrrMlr I,r xopouo 3aNreTrrr,INrr{ B clel{Tpax. yrJrepoAlrblx 3Be3A

rorocaMrr o6r,rqrroli MoJrerryJrr,r qr{aila C12N14.

Jlr.rrur conceM rre4aBrro Nrr,r [4] o6uapy]Huirl{ E crrel{rpe Y Canum Vena-
ticorum HapflAy c crr,rr6r.rr,rMr{ rroJrocaMr{ rlrrarra C12N14 raH[(e AoBoJTLIIo crrJII]-

HBre uaorofrHr,re rroJrocrr C13N14, orr{ocrrxluecfl H t]llroreroBoii cucrelle Irt{aua
2>-2>. IzlaRecruo, arro B crrer{rpe arort BBeBAr,r HaH paa crrJrllrhr u3ororlHr,Ie

rroJrocrr c13c12 r{ c13c13.

Conceu HeAaBrlo lepq6epr r cDunnunc [5] Morrlrl ycrarroBr4rr n ;ra6opa-
ropr.rr.r nprr iloxrouu uurppanpafiroro cnexrporloroNlerpa c 0oro3[eMel{roM
PbS rroeyro rryNrepaqr{rc r(BarrroBblx rII{ceJr AJItr npacuoii cr.rcreuu 2n 

-2 >"
Baanpyncr Ha eroM, MaH I{ernap [6] oro]HAecrBrrJr y]I{e B 1949 r. oauy

rraoronHyro noJrocy C13N14 oHono 6260.
3ry ruupoxyro rrolrocy oItoJIo 6260 Cautlopg o6t,nnun

HaH rlOByIO U SarrOAOsllIrJr BOsMOlItHyrO ee flpl{HaAJreffirlo0rE,

erqe B 7947 r.
H c13N14. He
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BHarI 06 Brofi pa6ore, HalerraralrHoit B ItoHIIe L94l r,, Mrr e csoeii pa6ore [7]
o6'annatu ary rroJrocy Har{ }roBoe HerrpephrBHoe rrornoue}I[e B ]-Ipe[eJrax

6257-6283. B orofi xe pa6ore MBr Boo6qe BanoAoaplrJrl{ HaJIIarrI{e lroJroc

C13N14 B crrer{rpax yr,repoAn6r.r BBeBA. Mtr 6asuporarllrcl lre Ha Hanux-nn6o
u4eururllrnaqrrflx, a ua o6rlelr xapar{repe cnenrpa, B Itoropo}I o6napyiriunocr
6onsuroe qr4cJro rroBrrx rroJroc rr{ HenpephrBnr,rx [orJ]orqeHzii s cropony 6onr-
IIIl4x AJII4II BoJIII OT OCIIOBHIIX IIOJIOO CIaCTeMLI zfl 

- 
2I;

O6ua pymerr rle rro Jroc tnlnenor,l MoJrer{yirEr C13N 14 ol{aaarrocb orreul T pyAHtrIM,

IrecMorprr IIa ro, rlro 6larogapn pa6ore fepq6epra lr (Dnnrr.ruca 6r,rno vcra-
HoBJrerro rroJrolneur{e rroJrocrr (0.0) arn C12N14. Vlne upz yuepenrlor:r Ar{cflep-
ct41[ \t/Ic;to AoBoJrI]Ho SaMeTrrhrx trJ]lr crrJILHBIx 4etaneii (6;ren4rr, trru.IrJrttr|, uo,nocrr)
B crrer(rpax anea4 N B BlrayaJrr,Hoii r.r uutlpanpacuoi,i o6racru rracroJrErio aua-
qI4TeJr6HO, rrTO B Cpe/IIreM paCCTOflHr4e Melr{Ay AByMfr COCeAIIT{M1{ [eraJrtrllr{
troprrAr{a 2 A. B 6o,nsuuncrne cryqaeB ero 6;uen4r,r, cooraBJIe}ruhre I{B pora-
ql4olrlrblx nnnvit MoJrer{yJr.

O crpynrype IroJroc C12N14 Mhr BHaeM MaJJo. Hecol{rleHrro roJrr,rto, rlro
porar{I4orrHBre tiltHttvr e nanr4or'i rroJroce [pocrr4palorcrl AaJrer{o B lurlrHrrotsoJr-
HoByro cropouy. IIpr.r erllx o6cronre,rr,crnax o6napy?r{errr4e r{Bororrur,rx fioJroc,

cMe[IerrHr,rx B ]rarpaBJre]rwvt 66trtttx AJn4rr Boir]r, T. e. B roM ]He lralpaBJreHr{Ir,
rlro r{ orreHeHrre ocHoB}rr,rx rroJroc, upeAcraBJrfreT TpyAHyIo 3aAaaly. vlrre
rrprr yNrepeuuor,"r [ucnepcut \Lrclro Bar\rerrrbrx 4eraneit B Rr{ByaJ]r,rroit u ranr}pa-

npacnoii o6rracrr,r cfler{Tpa lracroJlrrto BeJrrrrto, trro rotrrbl{o 6o.nee cu;rr,urre

rroJrocrr i\,roryr Birr4eJrflTr,cfl Ha aroM tlrorre, n rotrrbr{o B orrrorxenr{I4 r{x rro}r{rro

rroJryrrlrrr, 6onee ysepenlrrre peay,rr.Tarr,r. Iloarolry caMa rro ce6e rgenrnrlir't-
Har{ufr orAeJrr,fibrx geraneii He I{[,reer 6otlruroro BHarreHr{ff RCJreAcrBtr{e orreHr,

6o:rruroii CHyrrgs,rotrlt 4etatreit, a{r}e6ta 6rerr1 lt ua;1or:r rotl,ocrrr onpeAe-
Jrerru{rl AJruH Bo,uH roJloB (nopn4rra 1-2 A). To;rsxo rorAa Mo}r{Ho lrlrerb
I4BBeCTHyIO yBepoHHOOTr,, nOtAa y[OBIreTBOpr{TeJ]bHOe COr;taCUe B A,Ir{rrax BOJlrr

rapMoHr{pyc:r c o6rqeir rtaprralroii.
Bo scflltoM Cnyrlqs o6rrapyrrterlue IIoJloc tntnelor,l MoJIeI{yilbI C13N14 IIpeA-

craRJrfler co6or,1 ropa3Ao 6onee rpyltrryro BaAaqy, rreM o6r.rally?nelrr.re rroiloc
c13c12 r C13C13.

TpyAHo cr{aaar6, r{ar{arr Ar{crellcrrfl rrBJrrrercFr rrar.r6onee nogxo4aqer,i g;nn

o6uapyrrennfl rroJroc. Boo6rqe Arrcrepctrrr 20-- 50 A/uu rrBJrrrercrr Becr,lra

upuel,r,rrelroll 4trn croii saga-rlr, no B cJryrrae orreHrr crrJrr,Hlrx rroJloc Aalr{e
MaJIafl I4 orielrb llaJrafl [I{clepcl4fl Mo}r{eT oHaSaTr,cfl nole3nor',i.

B eropl cralr4r{ r{aruero rrccireAoBarrrrfl 116r craBI4M BaAarry nai,irn goria-
Barerrr,crBa rrailLi\rLtf! rrorroc rginenoii nroJrer{yJrrr C13N14. Buecre c rer{ M},r

IIbITael\,rCfl OTOInAeCTBI4TT, HeI{OTOpEIe paHee OTMeaIerIrIbre IleIr3BeCTrrbre AeTaJrrI
c lroJrocaMl{ MoJlenyJrbr C13N14. ,(nn peureur,rrr Borrpoca o Harrlqurt C13N14 Mbr

oro6pa;nrt tnrr nau6oJlee cr.rJrr,Hrrrx rroJroc npacnort cr{creMr-r r(uarra C12N14

(2.0), (3.1), (3.0) , (zr.t), (4.0) u rortrrrarrtrrcr, naiirr Arrr rrrrx coorBercrByro-
ul{e rIoJIocEI C13N14. 3to rce 6ee ncxnroqenlrfl AocryrrHr,re HaM troJrocr,r B

oepxueii ,[esofi rracrlr r{aHrosoir cxeMbr. ltn oroii rlenra Mbr r{ctro"rrr,BoBaJ]rd

cner{rporpaMMr,r pflAa BBeB,q, [oJryqsHn6re n Crauelrae, B roM rurcJre Y Canum
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Venaticorum, c o.rerrb MaJror"r gucnepcuei,i Ha rrJracrr.rHnax Agfa Infra-roL 750

s 194L r. yme Bo BpeMfl soilrnbr. flpyruu ucrorrHuHoM [ocJry]nr4Jra ctrer{rpo-

rpaMx{a (xonlrn lra crenne) Y Can. Ven., rroJryqeulrarr Ha o6cepnaropnlr
Maynr Brarr,corl uprl [rrctrepcrlu 20 Afu*t, [peAocraBJrennas P. Con{opgou.

IJa tlrur. 1 npe4crarJreHr,r ynaaar{Hr,re Bbrrrre [oJrocbr, Ha r(oropr,rx orMe{eHrrr

rroJrolneHrrfl o6r,r.rnsrx lr lraororrlrbrx rroJroc. ,{ra nonoc (2.0) u (3.1) aauu rar{[re
penpoAyHqur{ crer{rlloB Y Can. Ven. lr U l'Iydrae BMecre c na6oparopHErlr

cnerrrpoM CN, ory6ru.u{oBiirrrrbre l\{epplrnrou IB].
IIa ,1,r". 2 or4enuro ro clrr{erracrir4M crrenrporpaMrraM rrpeAcraBJrerrbr

IroJrocbr (3.0) lt (4. 1) gna Y Can. Ven. Br,iecre c lrraxporlrororpauuorl.
B ra6n. I 4anr,r r,rBMepeHHEre AJrr'Ir{hr BoJIrr I'oJroB, a rari}ne Ha6rroAeHHoe rl

TeoperrrvecHoe r{BororrHoe cNreuleur{e. Bc.tregcrnlre Brraqr{Te,rrbrroro or}{renra
6neu4 rre cJreAyer rrprrAaBarr 6onr,uroro BuaqeHtrrfl HI{ xopoilreNry corJraclrro, Hrd

.ilaMeTrroMy oTri"rr oHer.r r{rc.
Ta6nuua t

IrIa lrepctrrr a rt JI.'r rIE a loilut J !f aororrn.recrioe c IIer{eru{e

cr3Nl{ c12N1r H a6firoA. rcopnH

(2.0)'R,1
11,
R1
er

(3. t) 'R21
R2
R1
Q,

(3.0) 'R,1
R2
R1
Qr

(4.1) R,
R;
Qt

(/r.0) rRz
R2
ll,
Q,

7893 . B
7915.7
7937 .2
7956.2

8084.9*
rjl08 . 2
8129 .3
812r8 .5

6960. 5
6976 .9
iig94.3
7003.6

7138 .0
7157.7
7167.1'r

6235.0
6245.4
ri259.8
62riti. 8

7850. 2
7872.5
7893 .8
791,2.9

8043.2
fl0ri7 .0
8089 .4
8108.2

6910.0
6925.6
6944.8
6953 . zr

7092 .0
7108. 8
7118 .7

6182.:l{,
6191.7
6206.2
ti2t3. 5 *

+43.6
43.2

43.3

+41.2
39.9
40.3

+50.5
51 .3
45.5
50.2

+46.0
48.9

+53.7
53.6

*43.5

*1r0.8

*50.2r

'l4B.tt

+s3.1

'* IJerrrp.
'l'eopernuecnoc llr6pa4uorrrroe ?rBororrfi.recnoc c]rcrr1crrr.rc Br,rttr{c;rcllo lIo Hlralparrrq-

rlr,Ix rlrrgrroB B1Jlorlufrc.Irbuo co c.1re[yrorq[rrrr noc'rorlrrlrr,rr1r.{ oet : tt]14,43 cNt-1,
frs'a.':12.883 crr-1, aett:2068.70 crr-r, x)""otnt,:L3.1,41tcv-|, (p-t) :-0.0209:;,
(p' - l) : - 0.04142, Irgflrlrrtrr ra pa6orr,r leprt6epra u (Dn,lnuuca'

Bonee rraAelnHrrM rillr{repr{eM flBJrflercrr BI{ecb o6uarl r{aprl4lra. 06rqeii
OTJ]I{TII'ITEJIE,IIOi'i AIEPTOI"I AJ]f BCEX IICC.TIEAOBAI{HI,IX UOIIOC flRJIflETCff SIIAAII{-

Terbr.rafr llenpeccrrfl, Harir4Frarouaflcfr BcJre[ 3a rroJlocor:i R, rn npoctrzpalouaflcfl
Ha 70--90 A n cropouy 66m,rrux ArIr{Ir RoJIII. O.reul rxr4polil{I: MaHCuMylI

Droii 4errpeccwlli. loltLrneil .racr6ro Haxo[I{TCrr Ha B}raaInreJrLHoM paccroflIrl{r{
or roJroBr,r Rr, nopn4Ha 50-60 A.
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Tla;utqrae rarir4x 4enpeccuri r4"Ilrr rrenpellr,rBlrr,rx uouorqentaii ue octaenner
Hr.rnarroro coMr{eHrrfl. B uauet:i ne/(asseii pa6ore [7] ur,r o6parunlr Bur{}raHrre

Ira ranoro pola xapartrepHbre ArrI ylJrepoAlrbrx 3BeBII rxr{iloFu,re r.r 6or-ree

.y3rrr.{e Aerrpeccr.{fi r{ Ha3RaJrI{ I4x rrelpcl]LrBlrblMr4 rrorJrorqeur,rnlrra. To, rrro rrllr{
rranoi,i [r.rcrrepcr{u rra}r{ercfl genpeccr,rer:i, rpeAcraBJ]fler co6or:i ilpu 6orbflroi,i
guclepcrrlr alroNfairrHo 6o;rluoe rrr{cJro l(ocrarorrHo cr{J]LIrbIx rroJloc w rtwttttit.
I-Ia y.1asrr,. 4300-6580 M6r orMerr{tm 23 rar{r.rx HerrpeprrBubrx rrorJrorqe}u4rr.

Srlr o6paaoBarrr4rl flB.rrflIorcfr BecLI'ra xaparireprroii oco6enuocrlm crrer{r}]a
yrJrellolHrirx 3Be3A.

,{na o6rncueHr{rr rar{oro po/Ia Aenlleoclri,i n nenpepbrnHoM crrer{rpe, AoRo,lrrro
xoporuo BaNrerHr,rx ua rlnr. t, uo;inno npe,qJro)lir4rr, ABe rr{nore3r,r: 1) 4erpeccux
rB.rrflercFr peByJrr,raroxr HaJro?tieulrfr Apyr rra Apyra porarprorrloi,i crpynrypr,r
ocrroRrr[rx rroJroc C12N14: tR21, Rz, R, u Qr; 2) Aerrl]ecc[a o6laana rj ana-
.rnrenruoi.it crelrcrlr,{ Het{3BecrrrT,rt{ Mo;rre r{yJrfrllHI)Ittt frorocail,r, B ocHoBIloN{

rroJrocarf l,roirer{y,xrr C13N14.

flepnoi,i ru{rlore3oii rr}{ B rioeN,r o"rtyqae npene6perarL rreJrrrBrr. Xor.s no"tocrr

"R* n R, n cuexrpax BBeB11 Br,IrJrrI[rrr rraoJ]r41,]oBarrHLrNrrr, rro BoaMo]nrro, q16

rroJrocbr Il, r.r Q, Bo Mrro|o lla3 cr4Jlr,Hee Rr, llcreAcrBrre qero oHr{ co3llalor
rraSnro4aerlryro Aerrllecclrto. B [ei,icreflTeJrLrrocrr{ nrbr orreHb MaJro srraeM o6
orrroctr{TeJrr,uoi,i unreucr{BHocrr{ roJlo(, .R21, I{2, Rr u Qr ra o6 rax crpyrirype
HaI( B 3III{CCIIIT, TaH rrt B IlorJloufe}rnra. NIur 1]aH7I{O ]\{a.lro SrraeM o BaBTICIIMO-
.crI,I oTIIocl4te.trrnor,l I{HTCHcIrBIrocrIr rroJroc or rct{[eparypl,I. I3o BCfrI{oM c,)ryqng
rraAo rrlrer6 B Brr[y, rrro, cor,]acHo l{auHr,rl,r ltrnrri-a ra Cnllulca [9], orrrocfl-
ulrrMcfl rr na6oparopHol,ry olenrpy rrorJlor[eHr4rr l(rrana, rroJroca (2.0) npocru-
paercrr B cropouy AJrrrrrrrbrx BoJIrr r.re N,reHee rrcnr Ha 200 A. To lre cJreAyer
lra ;la6opatopHblx AaIIHbIx fepU6epla n Ou;uruuca B oTHorrrerrr4r{ ax{t{ccrrog-
Horo crlelirpa [IraHa. B crere Drrlx AalrHr,rx A{o}r{Ho noo6rqe o}r{rrAar6 nerrpec-
crlro B rrelpepr,rBrror,r crrerirpe rrocire ro,rroB Il, n Q, no ripaiiueii Mepe Ha
50 A, ecnu He AaJrrrrrre.

OAnaxo I4Meercrr HecHoJrr,Ho ceprreBrrblx apryr,relrroB B rroJrray roro, 1116

e o6;,racru na6nroTlaeuoit 4eupeccr{pr Haxo[rrrcfl Tar{}r{e rroBbrc l,roJrer{yJ]frp[rbre
,floJrocbr, o6saauur,re C13N14.

t. Manclruyr,rrr Acrrpeccr4rr llirrr Bcex rrorroc (2.0), (:i.{), (3.0), (4.1) u
(4.0), xorn I4 MaJro olpe[eJreHHr,re, orcrorrr, rrar [or{aaBrnarot r}ororpa{reu,
Ha paccrorrlrr.rr4 orioJro 50- 70 A or roJror ocr{oBrrr,rx rroJroc Rr, Q, u
rrpr4xoAflrcfl rra o6,rrac:rr, [o,,roc R, u Q, r.rJrrr roJrbrio f,i, Trrir{eJrort }roJre-
nyrEr C13N14.

2. Xorn nrr,r He rrprrlacN{ 6o,rrr,uroro BHaqeHr4fl cor.racr.rrc na6,rrogeuur,rx
I4 Teoperl4tlecr{I{x A.[I4H Bo.III roJroB rroJroc C13N14, TexI Ire Melree He ]vro?rter

6rrtr c;ryugtluoctr,Io, qro A,rtr ncex 6ea r{cHJrrouerrr,rfl paccrforperrr.rrrrx rroJroc rra
Mecre, rAe Ao/Ilr{IIhI HaxoAl{Tbcfl 6olee clrnrnr,re [oJ]oc6r R11 r\{bl ger,lcrnlr-
'T€JI6Ho IIaxonI{M cIIJILIIsIe rlor-IocIJ nplT ylIoBJleTBOpI{Te.rI6IlOM corJlacllt{ ua6nro-
I{eruri,i c reoplreii (ra6n. 1). Oguarro aro lie oaHarraer, rrro rdBMeperrrrbre roJroBr,r
rrJlr4 Hpaa Bcer[a xopolxo 6yqyr cot'J]acoBarLcfl c roroBaMr4r tr3oTorrHrJx rroJroc.
flo nplr.rrzue cl4Jrblrofo atpt{rerira 6reuA Bcerla Moryr Bcrperrarr,cfl Brraqr{TeJrrrHhre
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OTITJ]OHEHI'Ifi I{AIT B OTHOIIIEHI'II IJ]IIIIbI BOJIHbI, TAI{ I{ B

I{IITEHCI4BHOCTI,I.

OTHOIIlE}II{IT

3. I{aH [JrrI ocrroBuoI,l, tan m nJrrt noloSpeBaeMoIl r.reoronHofi uoleHynr,r
nau6onee cuJllllor"r flBJrfercfr nonoca Rr.

4. B cneHtpax aneag Y Can. Ven. u R Y Draconis, [onyrrgsro, o

CuMeEse rrpl{ MaJror"I Ir oale}rb lranoii Arrclepcl{rr, oTrIer,IIuBo BI4AIIo, rITo pac-

cMarpr{BaeMr.re MaHCI{lryMr,r Aerrpeccl.Il4, cBfrsaHIrEIe C TTOJTOCaUU (3.0) W (4,1),

trpeAcraBJrflror co6ofi coBeprxeHHo caMocrorreJmnoe o6paaoBaHI{e, a He peByJIb-

rar IraJrolHeHIrE poralluouuoll crpyr(rypbr troJIoc quaua C12N14 Rr H Qr"

Ars r{JrJrIocrpaUIII{ Mbr AaeM ulrxpo(tororpa}IMy Arn o6nacr}I oHoJIo noJlo-

cu (3.0) B ctreHrpe Y Can. Ven., nonyrleulloM a ClrNleraee [pr.r oaIeHL ua.uol,l

gucuepcun ({ur. 26).

B o6nactra (3.0), r oco6eunocrra B cropoHy noporHlrx BoJIIr, Moryr
rraxoAt{Trrcfr rar{r{e IroJroc,br CaH. O[naHo rrMeercfl oclroBa]Iue cqr4Tarl-, rITo

Brrt{flHrre roc.rreAlrlrx Bo BCflHoM cJryalae He NIo}I{eT 6rrrl cxonsxo-uu6y4r,
SHarlI{TeJI6IILIM.

5. lIa naurer-o Ha6,'rroAarerr,rroro r{areprraJra AJIa BI{Byairluolit o6racru
cJroAyer, rrro npeAnoJraraeMarr rr3ororrHafl troJroca C13N14 (4.0) xan paB oaleHL

ctrJrblra B crrer{rllax ral{Irx 3Be3A, nan Y Can. Ven. u R Y Draconis, B r{oropbrx

orrenb crrJrrHr,r ral{}He r{3ororll{Ele rloJrocbr C13C12 u C13C13.

6. HaHoneu, trptr cpaBIIellr.rn rlrororpar{illr"r cnenrpa W Orionis lr na6opa-

Toprloro clrel{rlla qIIaHa s o6nacru IIoJIOCII (4,0) , nOryrIeHHbIx IIpII SHaaIl,I-

re.]rtr.roit EurcrepcLLt[, AoBorrrrlro xopolllo BrrlHo, rrro rrpr{ yAI{BIrreJrLHoM coBrla-

Aeilu]l.I lI IIo rroJloir{c}rr{Io r.I IIo I4rITeHCtrB]rocTr.{ IrolaBJrfrloiltrcro rII{cJra AeTaJIei,i

n o6oux cncttrpax HaH paa A,tfr florroc6r, npl{flucbrBaer\rol"r noTloapenaelroii

uaorouuoiir rroJroce C13N14 oxoJro 6260, nunnrflercrl orIeHL CLtirLHoe pasnrtvlre [10] .

Cne[yer orMerr{Tr,, rlTo pa3Jrr{qr{e B r{3ororir{tlecltoM crleqeur{Ir, BrrIrII{cJIci{-

IroM rra ocHoBarrr{t{ nosoii u craporl }ry}repaqr{r{ ItBa}rroBr,Ix qIrceJI, orIeHI"

BHarrureJrtuo [nanpnuep [rn IroJIocbI (3.0) - oHoJIo 18 A]. Ecnn x Borlpocy

o6 u4enrur{rrrltarurlr no4oi,irn (topnna.uuro, ro npll oqel{I] cnnr,nor,l cHytlelrrroau
6lerrg, noJroc u nunwii BCerAa Molr(rro nafrrra B crler{Tpe re ulrrr r4rrrre AeraJrr{r
6o"uee nlra MeHee 6auanue H rroJrolrtcHr.rfrlr rraororlublx rIoJIoc, Br,ItILrcJreI{Hr,IM

TaH?r{e g,rn crairor,l }ryNIellaIlI4I4 HBalrroIll,rx aIl{cer, oAuano ABa apryMe}Ira
roBollrrr rrporr{B crapoii Hy}repar(rlr4: 1) nplr MeHLrrreM trraorotrlralecroM cMetqeHl{tr

;1;nn crapoii uyx{epa(}rr{ erue 6onee HelourrrHo orre}rl B}raalrtreJlbHoe yAaJIeHIte

N{ar{cr{NryMa r{rrreHcrrBrrocrrr rex geupeccnri, r{oropble na6rro4arorctl B cropouy
6o,nr,runx llJrlrrr BoJrrr or rro.{oc C12N14' 2) orolngecrB,TIerIIre r{IrAI{BI4AyaJrbHr,Ix

ro;rroc C13N14 c reMrr rrJnr rrH6rMr{ AeraJraMrr AiIfl oJryrlari uoeoii HyMepaql{tr

HecpaBHelrHo I{Jrr{ sIuoro JIytI[re, aIeM IU]fl crapori ]IyNIepaul4l,l. lloatonry

[aII]IbIe, OTHOCflIIII{eCfI I{ l,I3OTOnlIaIeCfiI{[I C\IexIeHL{fIXI B SBeBAHLIX CIeIiTpax,

AaIOT HeSaBUCl4l,rOe AOHaSaTeIIbCTBO B lIOJlrrSy [paBr4JrrrUOCTI4 IrOCJIeIOBaTeIr,-

IIOCTII HBAIITOBIIX tItr{CEJI AJIrI CI,TCTENII,I I]I4AIIA 2fI 
- 

2), ONPEICJIEIIHOJI B

1948 r. n na6oparopuu fepu6eprorl I,I (Du,rt.ulrrcou.

Ha ocnosaHlru hepe.rr.rcJrerrrrr,rx Br,rrrte aprylrelrroB Mbr rrplrxoAr{M H 3ar{rlo-
TIEIII{IO, AITO B CIIEI{TPAX TAHIIX 3BE3A, I{AH Y CAN. VEN. T'T R Y DTACONJS.,
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HecoMrreHHo, r4Merorcfl troJloc6r, o6saannrre rsrnenofi MoJrer{yJre C13N14. tr4nreu-
ct4BrIocTr, aTI4x rIoJIoc BepofrTHo oqelrr, 3HarIr4TeJIr,Ha u, BOSMO?I{HO, Aa?I{e
JrI4IrIb IIeMHorr,IM cJraOee r{HTeHcIrBHocTrr ocHoBHr,Ix lroJroc rtrIltarra C12N14.

Sacnylxueaer BHr4Maur.rfl, rrro cpeAra He6orbIr]oro qucJra rdMeroullrxcfl y Hac
3Be3A Mr,r MOrJrrr .eilIe paHee o6HapyE(r4Tr, rroJrocbr Tfl?fieroft MoJrer{yJrEr

rlr{aua [Jrfl r]uoneroeoft c[creMr,r C13N14 2> 
- 

2> HaH paa roJrr,r{o AJrfi
Y Can. Ven.

Vuouanyrrre Bbrrrre Aerrpeccr{rr oxBarr,rBalor He roJrbno o6raorb [oJroc
TElrreJroft MoJreliyJrbr C13N14, Ho raH?fie rrer(orophre yqacrHlr cner(rpa uo o6e
cropolrbr or Hee, e oco6eHuocrrr B cropoHy 66nrrurax [Jrr.ru BoJrrr. 3ro
sacTaB,rrfleT rrolo3peBaTb Bo3Molr{HocTr, IraJrtr4rrr{fl B Dro?i o6racrr,r Ipyrrlx
rroJroc rfl?r{eJrbrx MoreHyJI. Mornuo 6r,rno 6rr AyMarb, qro BTo C12Nr5 u
C13N15. B nohpoce o6 u4eurrlrll4l{arlr4r{ arlrx rroJroc Mr,r otrFrrr, Mo}HeM rroJrE-

BoBarr,cfl AByMfl Hprarepuauu: 1) Haxom[eurreM rroJroc, 6,lruaxnx H rrpeA-
Br,IqlrcJrenrrbru,2) o6rqefi napruuor,l crrelrirpa. t{ro Hacaercfl rrepBoro Hpr4Tepr4fl,.

To B croJlr, 6orarou rroJrocaMlr, 6,rengalrlr I4 JtI4HIaflMI{ cler(Tpe Mbr BCerAa
trro?fieM nai,lru, ra n gei,icrnrrreJrlHocrl{ HaxoArrM, AeraJrI4, r{oTopr,Ie c rorr-
rrocrr,ro s l-2 A uornno orolmllecrBr4Tb c r4HTepecyrcurrMr{ rrac rfl?fieJrBrMrt r,roJle-

HyJraMrr. O6qan Haprrarra Aenpeccrrr{ ua neperrr,i BBrJrflA, nax 6ygro, raHnre 6na-
rorrplrrrroTByer rznoreae o r-raJrr{rrtr{r{ arr4x MoJrexyn. Ogr-rano neperrrt xpurepnii
BAecr, r,IMeer orrelrb MaJrbrfi nec, reM 6onee, qro r.IH[raB[[yaJJbHLre oTo?fiAecrBJre-

Hl4rfl BaMerr{o 6onee HeonpeAeJreHnr,r, qeM AJrfi rroJroc C12N14 rt C13N14. r{ro na-
caercff Broporo Hpr4Teprrrr, To rrpr.rxoAr{rcrr crrlrrarr,cf c reM Samou, xoroprrft
cJregyer r4B Teoprr[, a rar{ffie za na6nro4aremro-ra6oparopHr,rx [aHrrBrx, rrro

Aenpeccr,rFr AoJrlnHa Ha6rlo[arr,cfl rre. ToJrr,Ho s o6nacru C12Nr4 lr C13Nr4, Ho

lr BrraarrrreJrr,Ho Aarb[ie. floaroruy z nropor,l xplrreplul He flBJrflerc.s cr{oJrbr{o-

ur.r6yAr y6e4rate,nrnrru.
Ha ocuonaullra Bbrlrrer4BJrorfie[ruoro Mo?nHo cAeJrarr, ToJrrno ranoe BaI{Jrro-

qerrl4e, .r:ro na6rtotreHlr.E, xorfl flBHo lre [poT]rBopeqar rr4trore3e o HarLrrII{IlI

uaoroua N15, rre Aaror cepbe3l{brx AonaaareJrbcrB B rroJrbBy HaJrr4rrr{rl ero
troJroc. Peruetuae aroro Borrpoca cJreAyer rroHa oTJrolr{r4Tb.

Vcrauoeue c Aocraroqrrofi yaepeuuocrrro uaJrlrrrlre rroJroc rrrlreJroft MoJre-

Hynr,r CI8Nra, 6aanpyncb Ea AaHHLrx, oTuocflrql4xcg x 6oree cr{Jr,Hr,rM [oJrocaM,

MbI MO}}{eM Tetrepb [epeCMOTpeTL B CBeTe 3TI4X AaIIHbIX peByJILTaTLI HaIIII{X

npelr{Hr.rx r4SMepeHr{ft [J1r4H BoJrH paBJrr4rrHr,rx geraneft u fix mqelEna{rnxaqralr

B clemTpax yrJrepoAHhrx aBeBA, rroJryrlggllurx HaMr.r [prr MaJrort Artcnepcr4r4.

,(eitcrnurenbrro, MBr r{MeeM BoBMo}nuocr6 oro)r{AecrBt4Tr, paHee uera4eutra(u-
qrlpoBaHrrr,re [eTaJrr{ c IIpeABLIaI[cJreHHbrMl{ SHarleHrlfivrlr IU]trH BoJrIr r43oTorlHr,rx

noJroc.

Mrr rxparqe paccMorpr,rM AJrff aror:t ueJrr{ roJrocr,I (4.0), (5.1), (6,2),
(5.0), (6.1), (7.2).* ,(ocroftuo BrrrzMaHtr{fl, rrro B npeAerrax paccMorpeHuo?i

* B narueri npex<uefi pa6ore [7] norocu riuaira 6rr,rn o6oauaqesu erqe tro crapofl
EyMepaqtru RBarrroBr,rx uucen. ,[rn fiprrBeAelrtrfi B coorBercrBre c uonot nyntepaqrefi
Bce qtrcfla 7t' s ra6r. 2 ua crp. 67 4orrxur,r 6urr ynena.rerrrl lra e,qzlrurly,
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orpauurreHuor"{ o6nacrn crronrpa MrJ raMeeM prIA palree o6t nnnenrrr,rx

HerrpeprrBrrr,rx florJroue]rr,rit corlacno repMrrrroJrouan naurel'i npenrrreli pa-
6oru Ul. 3ro cyrr, HoMepa 20, 27, 23, 1/+, t5, 16 rarrero crrr4cr{a

(crp. 76).

Js 20. Ii[enpepr,rnnoe rrorJrorl1eune 6257-6283, o.reur, crrJrr,rroe B crrerirpax
Y Can. Ven. u RY Draconis. BHnro.raer no.nocu (1r.0) C13N14, R1 6260

Q1 6267 ({ur. 1).
Ne 21 . Henpeprrnuoe rorJrorqerrue 6330-6438, o.renr cr,rJrr,rroe B crrexrpe

Y Can. Ven. a RY Draconis. Bn;rro.raer o6r,r.rrrme trr r4tsororrHbre roJro-
cr,i (5.1).

i\! 23. Henpepunnoe rorJrorqerrl{e 6493-6535, oqerrb cr{Jrr,rroe B crre-

r{rpe Y Can. Ven. u RY Draconis. Bnlro.raer o6rr.rurre tt r4aororrHr,re.

nonocu (6.2).
N! 14. 5385-5635. O6u.lrne roJrocgr (5.0) rrpr{xoAarcrr na currrrryro.

Aenpeccr4ro B rreq)epbrBrroM clerirlle, ts ocrroBlroNr o6nsannyro yrJrepoAl.rr,rM

rroJrocaM. B o6.iracru r4aororrrrhrx noroc (5.0) TaHlHe BaMerrra Aenpeccrlfl,
r{oTopafr ne 6r,rra }IaMr4 paHee oTMerreHa.

IIi 15. Henpeprrnuoe rorJrorqenlre 5730-5798, Oxna:rr,rnaer ocHoBHbre

rd rraororrHbre nonocrr (6.1).
.\Ii 16. I{eupepr,rnnoe rrorJroxlerr4e 5845-5960. Bxlro.raer o6rr.rusre

tr r4aororrHr,re uonocr,r (7.2).
B naruei,t fipexrreii pa6ore r{pol\,re rrenpepr,rBrrr,rx rorirorqe[nii MLr orMerr{Jrr{

Taltllte AoBoJrr,Ho 3rlaarr{Teilr,Hoe rrr,rcJro oTAeJrrrHr,rx Her{SBecTIIr.Ix Iroiroc
r.rnz geranert (crp.73-76). I{errotopr,re rra rrr4x }ro}r{rro renepb c tor,l
vutu t,ulr,oilt cretteHLlo BepoflTr.rocrlr orolr{AecTBr{Tb c r43oTorllrbr&rl{ rloJrocaMr,l.

c13N14.

I{ rartosbrlr orrrocflrcfl:

lI e n a B e c r rr br e r{ o Jr e r{ y r rr p rr r]r e rr o Jr o c br:

I{a6nrogenlre

s656-5662
s670-5677
5769-577tt
5802-58i 2

5902r

5914--.5927
6396-6404
652r2-6558

5781-5791
6527-653ti

5798

6517

14geururlruHaqtlfi ' C13N14

B e p o trrr.I bIe rre rlB Be crIrBIe rr o Jr ocbl:

5652r t [i n
5672 Il,
5774 "Ilfl
5801 Q,
590j "Ii21
5910 It,
6399 Il,
6544 Rl

5783 R2

6529 R2

n 5660 R,
u 5679 Q,

5923 Itl,

r 6552 Q,

(5.0)
(5.0)
(6.1)
(rj.1 )
(7.2)

5e29 Q1 (7.2)
(5.1)
(6.2)

(6.1)
(6.2)

B oa lr o H{rrLre trc]rB BecrIr r,Ie rt o J] ocbl:

5795 R1

6517 'R21
(6.1)
(6.2)
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OAnaHo rro yfiaaaHHblM Br,r[re fiplrtrrlHaM Mr,I He npr,rAaerr 6o;ruuoro
3}IAIIEHI,IfI 3TI{M I{HAI{BIUYAJILXbIM OTO?I{AECTBJ]EHI4flM, N OCO6ETTUOCTII B C/IYT]AE

6onee cra6nrx IroJroo. Orme.reuuue HaMLI HeI{BBecrHLIe IroJrocr{ [peACTaBJJsIor

co6oit or4eJrr,Hr,re [eraJrrr, r{oropBre Mox{rro oTo}r{AecrBr4rrr c rer,rr4 mrrwmttbtuyr

trr3ororrHr,rMr{ rroJrocaMl{ C13Nr4.

B cBere rlpeAcraBleHrrhrx Bbrure AaHHr,rx o r{aJrr4{I{I{ troJIoc C13N14

r.I o cTpyr(Type Mrroro.rr{cJrerrHrJx o6r,r.runrx 14 r,rsoTorr}rbrx [oJroc quaHa rrer rrr4qero

yArl BureJrr,Horo B ToM, rrro Aalxe npu uanoll Ar{crrepcr4lr rro}riuo 6r,r"rro

oTr,rerurb s Haueft nporuror,i pa6ore 6onrruoe rrl4cJro Her{BBecrrrr,rx rroJroc

u,ru 4eratreIYl.
Ilpn lrama.rvrw Jrlrlrb oArrux o6r,t.rur,rx rroJroc ur4aua, rrllocrrrparcqrrxcfl

BoJre[crBr4e cnoer,i cnotnnort crpyrrrypbr ]ra Aecflrr{r4 arrrcrper{ u 6onee, ncn
Dr,rsyaJrr,rrafr O6nacrr cler{Tpa yrJrepoAlrSrx 3Be3A IoJr}rrrra 6brrs eauolHena
oTAeJrlrrtrNlrr rloJlocaMr{, 6reu4aura L4 Jtutr4Frrir.Lt, rorrrrl ueJrl4r{o}r oltpe11eJralo-

rrlr4r{r{ xapaHrep clerirlla DTr4x 3BeBA. B rracroarqee BpeMFr nrbr r4Meel{ calrbre

cepr,e3Hlre Aor{aSarerrbcrBa HaJrrzqr4fl IroJroc rgnrenoii MoJreriyJrbl c13N14, r{oro-
p6re B ranrrx BBe3.qax, Har{ Y Can. Ven., [ocruralor BHarrrrreJrr,Hoii cra,,lrr,

BoaMolnrro noprr[Ha o6r,r.rnrrx rroJJoc C12N14. Tarizu o6paaorr poJ]r; MoJreriyJr
qrri\ila Har{ C12N14, rari trr C13N14, D onpeAencrrrrr.I xapar{repa nraayanrnor:i
o6racrlr cnexrpa yrJrepoAubrx aneaA AeJraercfl errle 6o,ree 4our,urapyrculcii.
He ucrinro.raercrr rar{}ne IlaJrurrue Ito.troc, o6g3autrr,rx rFr]r{c.rrhrM r{oJreny.rraM

Cr2N15 rr C13N15, r{ rtx B,rrrrflHrre rra xapaltrep cnclirpa.

.[,nr peurenraa Borrpoca o HaJIrlrItrrI{ rraoTorla N15 lnerate,i]E,Ilo no.rlytlldrl

,cner{rp BBeB[r,r a o6racrz or{oJro t4 000A, rAe pacroiloinerra nonoca (1 .0).

34ecr r,r3oTorrl4rrecl{oe clreqeHr{e I4Meer npoTl{BorroJro}nnrrri BrraH, u B oTrro-

rueHrrrr o6lrapvnreur{fl rroJroc rr}rreJroi,i }roJrexyJrr,r C13N15 NrrJ r4r,ree}r necrioJrr,Ho

6onee 6;rrarolpr4flru6re ycJroBrrf , rrer{ AJrg pacclrdrpenubrx y}rrg rrar{r,r rroJroc

rro Allyryrc cropouy or rroJrocbr (0.0). Pasyueercrr, rrro AJrfl o6rrapyrxerurrr noJroc

C1?N15 u C13N15, coAep)fiarrIrrx r43ororr N 15, l,tox{uo o6parurr,cn H r[uoreronor,i
rrocJreAoBareJrr,Hocrrr - 2, gwt Horopor,i o6napyxeru,r rroirocrr rrrlr{eJroiir MoJre-

Hy.nr,r Cl3Nra.3ro lloJrlrtrro 6r,rrr, cAeJraIIo. OAttarro HarrJryrlllltx,I rlyrer{
flBJtfletcfr cpaBI.reHI4e BBeBAHoro lr:ra6opatopuoro cler{TIloB, IroJr\rqeHIIrIx

fip14 oArrol'r I,r roii lr(c lloc'raro,rHo 3trarrl,rreJJbnor"I Ilrcrcpcrlfi, norno.rRtorqcii
86rrrRr4rr, poraur{oilrrylo crpyr{'rypy.

Ocnonrmru peByJrLTaroM arorl pa6ornr flBJrrrercrl )rcraHoBJIeHrre {ianra
Ha"III4III4fI B CleItTpax HeHOTOpLIx ylJIepOtrHhIX 3Be3[ MI{OIOIII4CJIeIIH];Ix Ctr{JIFHLIX

rroJroc rrpacHo:i,i cr{creM},r qrrarra 2II 
- 

2> AJrg ra}I{eJrol,l MoJrenyrr,I C13N14.

Hapn4y c paHee ycraHoBJreHrrrrM {aHtou HaJrrrrrlrrr IroJroc t}ao.retonor:i

cr{creMr,r 2> 
- 

2; AJrfl Trl}neJroii x{orexyrbr C13N14, a rari}I(e rloJroc C13C12

ra C13C].3, Mbr rrMeeM Tenepr 6eccuopurre Aor{aaareJrr,crBa B rroJrb3y Ha,rlr4rrlrt{

B yrJrepoAr-rbrx BBe3Aax r4aororra C13 B Brraqr,rrelr,uor,ii otnoctrte;rr,uor,1

HOIIqEIITPAIII4II.

flo npaiiueft nrepe B arMocq)epax Eexoropbrx yrJIepoAHBIx BBe3A orHo-
rrreHr{e C13C12 HepeAxo Aocrl4raer SuaseHnfl 0.30, a BoBMo}I{rIo Aa}r{e

0.50.
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flpanru.recnoe Buaqenr.re Broro {ranra Bar{Jrroyaercfl B roM, rrro orr oseur,

froMoraeT rrHreprrpeTaqr4r,r cJro)flIroro crreHrpa yrJrepoAHbrx 3Be3A, raH r{aH

BffByaJrbuafi u zn{panpacuafl o6ilacrlr clenrpa Drux aBeBA noqrr{ rleJrr4r{oM

otrpeAeJrfirorcfi cJroErrrort crpyHrypoft Muoroqr4creHHrrx rroJroc C12N14 E CIBN14.

O4uano narz6onee Balr{rrLrM rrpe4craBJrrercrr rrprrurlr4rrr4aJrbuoo 3rraqe}rtre SaHra
6eccropuoro o6uapyxreur.rfl t4aororra C13 n croJrr; BHarrurerrnoit Holrqerrrpaur4rr
co BceMr4 BbrrenaloqrrMl{ rlocJreAcrBrrfMrd AJrfl rrer{oTopux npo6nenr acrpor}ru.
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Ar{AA trMI,{r{ IJAyH CCCP
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ToM V, 1950 r.

IT IEOPI{II COilHEqHOil IOOPOHbI

C, B. Ilune,nuueyt

Ile,tr nacronrqert pa6orrr fiocrporrrl, rrona etqe n odqnx qeprax, Teoplrro crpoe]rlrr
r{opoHEI B qeJro}.r, ornrrenarrcL, Bpeuerrrro, o'r ronnoli crpynryprl rr MecrHBIx llapyrue-
nzft parrloueclrrr, a rar{}r{e reoprrro }rarrpocno[trrlecnoi crpyxtyp6l Hoporlbl Ira ocHoBe

aIIaJIrrSa lrtrnponpoqeocoB B IlJra3lre, [crroJrL3yfr NIeToA],I QuaIIxn EJreRTpIrqecI{oIo

pa3pfAa rJ r-a3ax.
B $ 1 o6cyxrAaercfr [prr{eHrrrrocrb H BEerxIIeu Ropo]re ypaBHefltr[ rrlApo[EHa]\I[nrr

a 6apouerpnqeottort rfoprryru, Ilecr{orptr ua 6o;rr,uryrc [Jrtrry cloOognoro rrpodera u
[pyrfle rpyllrocrrr.

B $ 2 png r:loficrl noporrbr B rlenolr odt srcrtnercx c rorrnrr BpeHrrfl rlrApocrarn-
qecfiol.o cTpoelIufi Hopolrtl: rpaArrerrT rrJ]oTrIocTrr rra fio,Ilrooax lraRcllllaJIerl BCneAcTBI{e

EEBr{oi,i rer{fleparypBr (nc.reauoreure ;rlrrurii arroonolrouuaonaulblx aror{oB rlo rfepc'

upu6nlrrxcuufl r{ flo.urocau); ;ryvn - o6lacrn rlecrrroro flarpeBa; rteA,rleI]Iroo ABlrxterrre
BBepx r'raA anrrmrrllllu o6racrfiutl - nol{Bexq[rr i{ T. A.

Ilo4c.urtauo slcn o Petf noJrL[ca J{nrI r{ opo}r},I.

e:rexrpruecxoo rroJre (S 3) onpenelrrerc.rr rrs ypaluerlrrfl AI]r.rrr{eHrrfi oJreRTpourroro

raaa; pcayrbrarrl [plr]leAenr,t r; :ra6.u. 1.

f{arre o-rerrr, rraJrble orr{.IroHeE}rJI [o.r]fl or paBlroBecrloro BlraqeEllfl BllpaBrrtrBalorcrl
rrpaft TtrrlecItII NIIiI olierr]ro.

B $ /l oqeuunacrcrr ltrrrccuriaulrtr fioporrBr cyMrrrrpoBarrflcr.r [o Bcerr cfloflrr, 6ea y.1g1a

Margrzrrroro uo,irs. 'l'eurreparypa [pt1rrr,\1ae?crr panuoli 1 000 000', yrlurrllaer(rrr corrpo-
ruBJrerrrre. O6rqan rrorepfl x{acctrI r'rc}rLuc 1018 r/rog. flpolognrca cpar]rlerlrle c pa6oroii
I{para. florugzrlorry, aa 3-1rl?a [o,ro]Hrr1'cJrr,1rr,rii aaprr4 r{oporrbl IrocnoJrr,no uoapacraer,

u g'r'o o6ecnerlrrBtrer rrocrorrl{cr}}o 3aprrAa Co"rirqa,
tinc;ro [pororroB, rra4alonllrx rra Co;rrrqe, ]ra 1-2 floprrgna tr{el{Llrc, qe}r qr{cJro

yJreraroqux, ec.irn Corrlqc Haxoglrrorr R Borle trojrlraollarrrloro BoAopo[a.
B $ 5 paccuarprrnarorcrr paa,rrrrrrrrbre r,rexatrlr3rrbr rrarpeBa r{oporrLl. Ilar6onee Bcporrr-

nr,rfi - rrarpeB oJrer{rprrqecru{}if rroJrrJ]{rr, [peAiromcr.rur,Ill IIIn"rroncxnrr. flpn erorr orlep-
rtrtr [epexoAlrr or oirer{TpoEoB rt rrporo}Ia]r. Orlerulacrcn paalrocrb rculeparyp aJren-

TpoIIIIOtO II IpOTOIIIIOIO la3a, I]a OCIIOBO IIO]rO|O rrexa]rr.r3rril OXJTaTI{AOUIIU rjepXII}IX

crroeB Hoporrbr - (rcrapcnnnir. Currterra ypanrrcrrrefi (7), (8), (24), (16), (25) noar:o,urrer

oflpeAe"rrrl'i'L rplrau.recHrc ycJIo]llrrr lo urreuritcli t{opolre - De"irrrrlrlrbl p, To, 7", @ (ro)
s (pyrlrtqrn .Ii r gncourarl[ro ]relr3oreprrRuecrrort rropoHr,r. l,Icrrorrr,te Dc.TIr{rr[rIbl IIar]bi
B Ta6Jr. 3, Orler'iulaetcrr rerrJrolpor;oAl{ocrr.

s r. oB0cHoBAI{r{E }tET0lIOts

B uac'ronqeft pa6ore IraM npr.rAerotl rroJl,Bocarr,ofi /{alrlrbr}rlr crarllorl4rre-

cgor,i Mexaurlritr{, B qacrrrocru, BaI{oIIon[ ['{aricne;ua- Eorr,ql'raua, Br,ITel{arcqefi
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r{B rrero 6apouerprvecxoft {ropruy,rloft (1) u ypaB}IeIII4TIMLI r}IApo,qI4HaMW{I1.

Xors UexOropr,Ie aBTopLI LI [puMeI.It{JII4 IIoXo6IIBIe MeroEbI I{ HOpoHe, Aa?I{e

Blrelxgefi, oAHar{o Hnr(To He o6ocHoBhlBaJI BaI{o}IHocrL TaHolo rpIrMeHeHI{FI,

r{oropafl coBCeM He oqeBuAHa.

O4ur.ru trrB rJraBHrrx Boapalr{eur,rfr, Bbr4BrrraBrxl{xcfi rrport{B trplrMelreHl{fl

raaonranerl{qeoxt{x [pelCTaBIeHI4ft H BHemHeIl HOpOHe, CJIy]r{I4JIO TO, qTO, }Ia-

qmuafi npr.rMeprro c 2Rg, AJJtrHa cBo6oAuoro rpo6era sJrer{rpoHa n llporoHa

cpaBur,rMa c roJrrqeft BbrrueJremarqefi rracrlr r(opoHbr. Han nesecr]Io, SaHorIo-

MepIIOCTII B TaI{I4X yCJIOBI{flX OTIeHL CJIO}I{HLI BCJIeACTBI{e TOIO, rITO SHAYITe.r]L-

Haff qaCTB aToMoB troT(uIIET (TOI{HI,Ifi)) CJIOfi IIOqTI{ 6ES CTOJII{HOBEIIVflI M HE

ycneer o6nrenstrcs Srreprueft c oHpylHalotqllMrr aroMaMI4.

OglraHo . aro Bo3palIteHIIe He yrII'ITrIBaeT poJIIl TflroreHldg. B caMoM [eJ]e,

xorrr 6oJrr,[r4]ICTBo qacrl{q Mo}r{eT nepeceqb BEeITIHIoIo qacrl ltopoHbr frotrrrr

6ea c'ronnuoBeHr{rt, uM He rro3BoJrr,rr cAeJrarb ETo cr4Jra rfl}I{ecrl{, ecJrl{ Ien,To-

Bafr CnopocTb rlacruq r{eII},[Ie [apa6ofluqecxoft n AaHHoft roalxe. I{aH 6yger

IrOr{aBar{O HI,I}I{e, rluep6Onr,ruecnoii cHopOCTLIO BO B}IeuIUeft ItOpOHe AO 3 /?O

o6ragaer Melrrrlre t o/o uporouoB l{ srrenrpoHoB,

Sapanee flcl{o, arro rtopoua anBr{BaJrerrrlra cJroro, r43 BHeirrlrllx 'rac:rer,l Ho-

Toporo [prdMepno 1 % qacTur1 l4o)I{er yr,irlr 6ea croJ]}tHoBeHuft, ttl BIryTpeH-

ulrx .- eutre MeHBlrafl qacr6. B rartolt cJroe rt3oltl4lrerrtqecfiafl Teopl4rr Mo]fler

6rrrr yxre [pr4MeHr{Ma c Herroropr,rlr npn6rnxreurreM, ral{ HaI{ Ha}r{Aafl rracrl4qa

rrepeA BBr1eroM [eJr]nua 6y,4er MHoronparHo o6Meuflm,crr alreprl4eft c ApyurMI4.

flocronrny l(Jrfl ycrarroBlterrufi Mar{cBeJrJIoBcHoro pacflpeIeJ]eIII4fl cltopocreft

Melr{Ay olI{HaI(9BLIMI( rIaCrI{IIaMu AOCraroqIIO AByx-rpex cToJII{HoBeHI4fi, pao-

rrpe[eJreH]re cnopocreit aJrer{rporroB rr nporolroB rtopo}rbr orAeJlbrlo B Ha}r{Aoft

o6racTu AoJIlr{Ho 6rrts 6rlrexl4M I( paBHoBeCHoMy, TaH I{aH Bpe}Ifl peJral{ca-

rlt4lr cr4creMrrr tsHaarrlTeJrr,Ho MerrErrIe BpeMeHI{ ee Al.rccl{IIall14l4. Ecnu crtcr:eua

rre r4crrbrTbrBaeT HecTar]rroHapHr,rx BHerrIHIzx Bo3AeiicrBI4fi, 3Heprr4fl r{oTopblx,

B pacqere Ha o[Hy qacrIILIy, cpaB]IIIMa c ltT, uactuqu 6y4yr pacnpele;1ellbl

tro BaHoHy I]onsquana, II3 ltoroporo cJIeltyer 6apouerplrlecl{afl {opMyIIa.
U

-ffin--noe ,
(1)

r[e n -- qficilo qacrI4II n t Cu3; [/ - uOrenql4aJlbHafl SHeplIIfl qaCTI4tItI;

! _ 11p111syklqccxafl reMtreparypa. flnn aroro Heo6xoAt{Mo, arro66r orHocI.ITeJrb'

rroe IrBlreHeHI{e TeMIIeparypLI Ha paccroaHllll I{JrIdHr,I cBo6oAl'Ioro ilpo6ela,

Br,rqrrcJreHlroft c y'1g16N4 TOpNIOII{eHI'Ifl rpaBrrrallrner',lr 6r'r:rro uairo"

3.rO ycnorue 6y4eu IIaBLIBarr, npocrpaHcrrer'tlroft rrBorepx{IlrlHocrll0.

O reuleparype Blreuuer,i r{opoHr,r Mo?r{Iro cyAI4rE lro }ra6JrIoAeHI4trM AJI"[O-

na It], rpocIeAIIBIueIo lta cnenrpor'paMr{e Hopollhl, cHflrofi Bo BpeNIfI aar}Ie-

:fru; lg40r., Jrr{HI4Io 
^ 

5303, rpl{}IaAre}Itaqyrc Fe XIV, roarrl{ 4o 3'E 6'
I{ari noxaaa,n lllnnoacrrufi l2l, uoHr{Ballufl ts riollorle He saBI{cI{r or AaBJre-

1;1un lt ogrro3gaqrro onpegeJrflercfi HllHerr4alecltoft TeNllreparylloit, rprrqei\{ cra-

au4 Fe XIV coorBercrByer T :1 400 000", craAr4l4 !-e X coorBercrByer

T :700 000". flocnoJrrrr{y B Ha6rroAeHuflx ArreHa JrrrHlrfl },5303 rpeo6JraAarla

3*
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Or 7.1 .R6 AO 2.9 R6, MOII{HO cql4rarb, qTO Ha raI(OM tlporfl)I{eHr{r4 reMrrepa-
Typa rzSMeErrJracE, MeHr,ue qeM B ABa pa3a.

fianee lllnnoncnuft [3] uonasan, qro nopora cocror4r r4B o6racrert, reM-
leparypa Horopbrx pegr{o orrrnvua (rax HagbrBaeMbre (Hpacrrhre)) r[ (BeJ]eEr,re)

o6nacrw, HoporraJrbr{r,re o6,raxa z trp.). 3ro nporuoopeqr4r 6o.nnurot reuro-
fipoBo[rrocrt4 HopoHr,r, noropaff AoJ]]HHa 6rrna 611 6nrcrpo crrraAnrE, lla3]rrrqy
reMneparyp. Iloarouy IIInnoBcHnr,l rroJraraer, .rro o6racru paaurrrx rel{[eparyp
paaleJreuBr MarHr,rrHBrM <6aprepoml. deitcrnurelbrro, r,raBecrHo, t116 Ar{{{y-
3lrfi SapfllI{eHHbIX qacrfiu rr MaHpocr{otrI4rrecH[e ABr4?flerrr4fl r{oHrrsoBarrr{oro
rasa B lralpaBJreHrIr.r, flepfieHAr4r{yJ]flprroM r{ MatrrIrTI{oMy rIoJrIo, nplr ua,ror,i
frnoTHocrrr npordcxoAr.rr npaitlre r(eAJreErro, r. e. relJrorrpoBoAr{ocr[, B EroM
HarrpaBJTer{rrr4 peSr{o rraAaer, tt AJrr4rer6r{oe cytllgcrBoBaHr4e o6racreft c pa3-
ru.rHoft ToMrreparypoii noanroxruo.

Taxas rpanroBr{a ue trporuBopequr crarvcrr4qecnoMy paclpeAeJreHrrro,
TOJTT,HO ero Hylr{HO qpr{MeHrrrb H Ha?I{Aoft o6nacr:r.r oTAerrEHo; r{a}nAafi o6ractr,
cyqecrByer rloqru rreSaBzcr4Mo or Apyttrx, rIMefi crarrrcrr{qecHoe paclpeAeJ]e-
Hr{e co csoefi reMueparypor,l.

,(p.yrlntr apryMeuroM B rroJrbay nr,rcoHoft a:reHrpoRnoit renrueparyprr ?,
sEerlHel,f Hopour,r cJrylnl4T SaHt ogzuanosoii [oryir]Epr4rrrr u {oplrr,r crzJrr,Hr,rx
nwnufr" fiorJrorqeHrzfl B crrenrpe Conuqa r.r nEeuruefi r{opoHEr. I4Bsecruo, .116

cneHTp snelxneft HopoHr,r cHratrhrBaercrl r4B I\Byx noMtroHeHT 
- pacceanuot

EJIeI{TpoHaMr4 I'I IIT,IJIbIO.

Jlmrlum urr,neeoii noMrrouelrrBr B Toquocru uogo6urr colrHesHbrM, trrnHat4
'B Cler{rpe, paccefrrrrroM erer{rporlaMfi, go,rffiurr 6rrrr pacurr4pe]rbr 3a cqer
aQ{renra ,{ounnepa. Ecnz 6rr eJrexrpoHuas reMleparypa sneuuert Hoporrrr
6rrna 6nr MeHbrlre 300 000o, cr{Jrr,Er,re firrHurw ctrer{rpa r4MeJrlr 6r,r erqe BHaqr{-
rerlEylo rly6rauy n rTpv cJroffielrrrl4 c ntrnenot r{oMtrorreuroft ganr.r 6tt nuuurw
.o rrrr4poru4Mr4 ltphrJrLflMlr, qero n geftcrnureJlbHocrlr ue na6rro4aercfl. c.ne[o-
Bare,'rrbrro, cl4JrbH6re Jr\lEUW r anexrpounoft ItoMtrolrelrre cner{Tpa ,qoJr?rtgr,r
6nrrr uoqrra troJrrrocrrro BaMr,rrr,r, AJrff rrero rpe6yercr T">bo} 000o. tr{rax,
HopoHy Molr{Ho crlurarb rtaoTepx{rdquoft 11rq gauuoft o6tawu c rrJ]aBHo Merrfiro-
rqer,lca reMleparypoft _- xax 6r,r roHaJlbnoe crarlrcrrlqecHoe paBHoBecr4e.

lpyrzm ycJroBIieM [pr{MeurrMocrrr pacrrpe4eJ]er{vs Bonr,qlrana flBJrflercrr
craqrroHallHocrt. B ,4aHEoM Cryqae, c EexoTopbrw ttput6naxr.eHr4eM, Dro MO]r{HO
TpaHroBarl r(aH IlocroflHcrBo Mar{pocHoruqecHr.rx trapaMerpoB r{opoHBr, Torr-
IIee-MaJroe r4sMeHeHr,re 3Tr4x trapaMerpoB 3a BpeMfi cno6o4r{oro npo6era rz .na

paccrorrrrrdl4 [JrrrHBr cno6o4uoro upo6era (erruzcnenuor? c y.reroM rpannraqr,rlr),
MaJIafI CltOpocTrr MaHpOCHOnT{qeCHLIx 4nrameuUft, CpaB}rI4TeJrbrrO C arOMH6rMI4
cHopocrfiMr.r. Ba rzcxrroqerrr{eM ar{rr.rBr.rbrx o6nacreft ruyrpeuueft HopoHbr,
tAe r{3MeHeHVfl ITpOI{CXOAflT qaCTO Ha rJ]a3ax, HopoHa, n o6u1elr, y[oBJrerBo-
paer rpe6oBarrrrrc crarlr{ouaprrocru. ,(eiicrBr{TeJrr,Ho, cnopogrr, rroTor{oB B r{o-
poue [4] o6rrquo He rrpeBr,ruaet 5 xm/cex - 3uaqr4rerruo Meu6ure, rreM cr{o-
pocrb aroMon; ua6,nmgeuns BanrAneftepa [5] noxaaa.irr4, sro xonQrarypaqr.rn
Hpacl{Erx u SeJrelrErx ryueit coxpaufrerca or I{ecr{oJrr,xltx 4neft no Hecr{oJrL-
Hux o6oporon Connqa, qro roBopI4T o Me[Jrerruocrll rrgMeHeHrrfl ,[oxansuoii
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TeMrreparypbl; 3a BpeMfl [poxo]rtAeril{f Jryrrrroft TerrLr B IloJroce lroJrHoto SaTMe-

r.rl4Fr lre lra6Jrrol{aJrocb BaMerubrx rrsMerre}rrrfi Hoponarlur,rx {ropu.
Izlrax, mrr 6ygeu B AaJrbueftrrreM cqr4rarb, qro B Bgaarr{TeJmsol,l .racr:z

HopoHr,r, BtrJrorb go 3 .Rg, [ptrMeHr4Ma Qoplryna (1). JIerHo tror{a3arb, r]ro
orr{Jrouelrue or eroft (ropuyri,l AoJr}r{Ho 6srrr }reHbrrre, rreM AQJrfl rracryrl
c ruuep6o;u4qecHoft cnopocrbro n ganuofi rosxe. flpnuenralroctr, (1) uoano-
Jrfler rroJrb3oBarbcfl [J].rI ontrcaHl4g ABt4]r{eEnrt r Hopore trrApoAtrr{aMrrrrecxr4-
MII ypaBIIeEmfIMUl nOTOpbIe MOII{HO Uoryqr4Tb U3 nr4rleTr4rrecHoro ypaBHerrtrg

B trpeArroJrolr{eur4r4, qro paclpeAeJreur4e cnopocrer,i MaJro orruqaercfl or
IIAI{CBEJIJIOBCHOTO.

S 2. CPABHEIIIIE C EABJIIOTEIIII.fIMII

Mrr ne 6y4eu n nacroauleft pa6ore paccMarpzBarb roHr{yro crpyxrypy,
tlr,iryHryaquu rrJroruocrr.r, TeMrreparyphr, ABr4)r{errr4e 6ucrpr,rx rroronoB rrepe3

I{opo}Iy 14 r. rr. Srra Rnnenug BhrSErBalorcfl lia3Jrr4rrHr,rMr4 l{ecrarlrroHapH6rMrr
npoueccaMr{ n arnroctfepe, r{oropr,re troxa erqe lre Moryr 6urr y.menr,r. Mr,r
6yueu l4ayrlsrt re cnoiicrna HopoHr,I, r{oropr,Ie Aro}r{}ro o6:rncurars o6nr.rnbrMu
Ia3oI{uHeTlttqecHrrMI{ saHo}IaMu (npuuuuan cyqecrBoBaHI{e BnrCoHot r{rrrreTrr-
-recHoft reMneparypr,r), ne npra6eraa H rarrorerr4rrecr{rdm cr{JraM. f{nn aroro nau
Hylr{Ho 6y,Uet oTB;irerlbcfi or Jror(aJrbHrrx oco6eunocrer,l noporrbr, or ee (Mur{po-
crpyltrypbr), r{ paccMarpvBarE' ee Hart 6rr nuer}olrarr,noe uao6paxrerrrre. Ocrlo-
BaHr.reM 4rrfl Tanoro paccMorpelrtrrfl, rra Harlr BBrJtsA, cJrylr{r,IT To, rrro QnyH-
Tyallr4rd IJe HacroJrr,r{o BeJrlrr{r,r, .rro6u BoBMyrr4Tr, Bcro Hopo}ry B ueJroM,
orrr4 nax 6nr nannagr,rBarorcn ua o6rqaft rlon rropour,r, rro He r4rparor per[aro-
qeii ponu B orrpel(eJlerrr4lt ee Mar{pocrpyr{rypn, oco6enno s o6racru eneurueit
Hoporrbr, noroparr 6y[er rrac n 4alsneftrueu r{}rrepecoBarb, r,r t4e duyxrya-
ql{l{ ropaBAo cltopce CIJlai:I{uBalorcfl BcIIeAcTBlre 6onruroii [JrtrHbr cno6O4-
HOIO rryTLl.

Bepxunfi [pe4eJ] lreoArropoAHocrll r{ourlerrrparlr.rri Marepn[ Bo Brryrperr-
rreft xopoue onpe4eJlflercfl TeM, tITo trrbr ne ua6nro4aeM EMrtcclrogur,tx ttulrurt
BoAopoAa. tr4anectHo, qro uHreIIcIrIBHocrr, rr3Jryqgllrr B Jrr{Hr{frx nponoprlt4o-
HairEHa nrnox nf,. Snauur, ecJrr.r Hopolra crpynnrrpoBarra B orgeJrr,Hhre
cryqeHr.{rr c rrJrorHocrbro, cHa}r{eM, r: t0 paa 6o;rrr,rue cpe4net (o6rqrait o6rer,r
Tal{ux o6nacteii-oArla Aecflran o6telra), rr3Jryqer{rre raxoft r{opo}rrJ B Jrr{[trFrx
6anr,nreponcrtor,l cepr.rr4 6yae'r e 10 paa 6onlrre, qeM pacc.urrarruoe l\;rtt
cpe4neft rrJrorrrocrr{ r(opoHrr. MexrAy reM pacrrerbr Lflxroscnoro [3] r,r Ba;rr,A-
rreftepa [4] noHaaantrr, arro DMuccmfi nnyrpenuet HoporrBru Ho, paccrrtr-
ralrllarr AJrrr cpe,queri nnortrocrtr I,e: 108 .racruq ua I crr3, 6nuaxa H npe4cJry
rIyBcTBureJILI{ocrI4 na6nrogeuuii. B cnyvae cHorr,no-nra6y4r BrraqzTerr,ucr)i
r{oHrleHTparl}rr{ Marepr4rr Bogopo[]roe [BJ]yqeurre 6rrro 6r,r BaMeqeuo.

FIa {ororpar}irax xopona riMeer, o6rr.tno, npariue HerpaBr.rJrr,Er,re orrepra.
]g.ltrr. OAuaHo 3To flBJreHI,Ie fipeyBeJrrrrrero qyBcrBr4TeJrr,]rocrbro r[orou;ra-
crrrlrHl4 r{ MaJrr,rM I{oHTpacraM, tr{ao(torrr lrMeIoT rroqTI,I crporo DJrrlzllrrrrrecHyro
r{Jrrr HpyroByro {opuy, Jryrrl{-o6ru"rra ne6omruoro fiollHfrrua lrsor[ror. Hau
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Halnercfl, rrro rrlllrtlr{Ha ral{oro rloAuarlrfl - 6oree BBIcoHarI TeMtreparypa

Ir, coorBercrBeaEo, neuuulrii rpaAueHT rrJroruocrn Mareprrl{ B Jryqe. flprzuutloli
[oB],rureHHofi rer,rueparypr,r Moryr cJry?firrrL IlporrBJIeHL{fl cornesuoit aHTnB-

rrocrr{, 06rr.ruo cBrBaHIrbIe c ryrlaMlr. Ilorruuenuyro reMtreparypy ryrla
Molr{Ho 6rrro 6r,r noArBepAtrrr cpaBHer{ueM r{Hrerrclrnnocrefi rpacnort ra ae-

Jreuoft runur:r;ilocJTeAHfrrr cBrlAereilscrByer o 6o;ree nrrconor,i reuneparype [2].
O4uano B Halrrelr pacrropa)fieHllr{ Her cooTBercrByrouero Marepl,rana.

Ba,rrr,glreftep [5] crerlrrarr,rro {rorouerprapoBa/r B}ryrpeIrHIoIo Hopolry AJrrr

cltaBrrenrrfl c {rorouerpzteft B Jlyqax }, 5303 v ). 6374. B uenpepunuorl cBere

BlryrpeHrrflfl I{OpOHa fror{a3BlBaer ry }I{e 3oIIa,rTLHyIO Crpynrypy, rlro r4 B

MoHoxpolrarr4rrecr{oM, I{o oHa rollaSAo cna6ee BBllla}fiel{a.

Orrrourenlre rrpltocrll B TorlHax H& Jryqg 14 u Nlelr.lryrleBoll npocrpaHcrBe

Ha oArrHaI{oBoM paccrorIIII{I{ or "rrltlr6a paBHo 3 : 1 r cnere }, 5303 u 2: 7

n 6elom caere (t[ororpa{u.recHaa o6nacrr,). Oi]eurau BoBMo?r{Hoe fIoBI{IrIeELr€

rrrrorrrocrr{ B Jryrre. I3o nuyrpenHeii Iiopolre, HaIi roI{aBaJI l[HiloBcnuit [3],
noa6ym4errue yponueli, IrcxoAHEIx npu usilytlenuu ), 5303, upol{3BoAl{rctl

SJIer{TpOHHhrM yAapol{, c.rreAoBarerlr,}ro, Irrrrerrcr{Br{ocrL, Molr0xpoI\{aTflsecHolo

r{BJryrlggpg npottollqr{onaJrr,Ha ( ,,,r,. ds, r4e t1,i vt rLs oBlrarlalor tlrlcira I{oI{oB
J

Fe XIV z
B[oJrb ryqa

\ z, (s)ds.
J

lllnnoncxr.rll [oriaaaJT J{a.Tree, rrro Nrarepr{rr B l{opoHe rroJllrocrt,Io rlepeMe-

urarra, T. e, Bce eJIeMeHTr,r BcTllerraloTcFr Bclo.qy n o4r.ruaHonor,l [pollopurlr'I,
rrro otsrraqaer, nllr[ rroJ]Hoii r{oHr{Barlrrr{ BoAopoAa lt rrpeo6,rraganltu Fe XIV
cpe[r{ Apyrux c:ra4uft r,Iorllz3aul{rt ]r{eJIeBa (,nruun I 5303 6r,rna r'ran6once

aprtor,l), rlTo tli IIpoloIlqI{oHaJILHo ne, flpocrolt pacqer IIoHaahrBaer, rlro

cpeAHarr [Jroruocrr, Mareplrr{ R J]yqe B noJlTopa-[Ba paaa 6olr,rue, .reM B Me]ri-

rryqeRoM [pocrpaHcrBe Ira roil{ lrte paccrofruzrr or nult6a, rpzrreM rIJIorIrocrL

r naltgofi Torrr{e NraJro orJrrrrraercfr or cpe4uer,l. llrra.re orlrorrleulre rprtocreft
B Morroxpollarr{arecr{oM cBere 6brro 6rr Brta,rurenrrro 6o.nrme HBaApara orlro-

rxeur{rr npxocreii s 6eroM cBere, ran r{aH 
\nrr"a, 

oITJILHo Boapacraer rrpr

oTr{Jroueurrrr ntroruocrell or cpeguer,l.

C,re,4oaarenrro, lrEr ell1e pa3 rIpI{xoALIM Ii Br,IBoAy, qro crpynrypa
B HopoHe rrpeAcraBJrfler co6oii rlrntr, ne6o;rr,[u{e, cpaBHLrreJILIIo co cpeAIIeI;I,

yBerr{alelrrrfr flJlorrrocrrt. O rou }fie rotsopfrr rqareJrF,rro cAeJraHIr},Ie rra6nro-

[e]rrrfl Eyrocnancxoit [6], ttoxaaarurer,l, alro Paccrotlul{fl Me}I{Ay JIytIaMI'r

nprrMeplro paBuhr Ar{aMerpy tt;z.reii, a }rl{rorlntrt, r43 rtorop},rx cocroflT ryqu,
3Uaqnrer6uo ro"rlutre, aIeM l)accroflr.rt{fl Me}nAy HrrMr{. cneAosarenlHo, (crpyr{-

Typa) BarruMaer 66Jrl,uryrc rracrr, o6reiila, I{ ee rrJrorHocrr, He Mo}I{er cI4JrbHo

DrIeHTpoHoB Ira { clr3, coorBercrBelruo; ds - enelteHT AJrIrIIbr

BpeHr{rl. Tlureucusuocrl: }rte n 6enom cBere [ponopur{olraJrElra
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o'rJrurrrarbcfr or cpeAHer,f. Izlurepeuro cpaBneHr.re rpa[r{euroB flpl{ocrr,r B paa-

Jrn.rHr,rx roqxax HopoHBr. Ha Jryare rpaAr{eHT MaJI y ocEoBaHI4rI ItopoH[I

rr c Br,rcoroft pacrer, Melrqy ilysaMr.r - nao6opo:r. Ero npnno4rlr H roMy, LITo

aaay6perrunre cEarraJra uaorlorr,r [ocrerreuHo IrepexoAflT B HpyroBr,re.

C ro.rxu BpeHr{rr rr.rApocrarrlqecxoro paBrroBecr{rr. oTo Jrerro o6:rncurarr,
e0JIII AOIIyCrI4rL, IITO y OCIIOBaHIIfl JIyaIa reMllepaTyTa BbIIIIe Cpe4ner:i,

:a BBepxy oHa rrocrerreHuo Br,rpaBrrl{Baercrr. Tor4a BIrrrBy rpaAlreHr [oJr]I{eE
6r,rrr neusrue cpeAHero, a BBepxy 6omure, raH r{ax on o6;rcnoure}r rr rparl{-
raqlreft r.r rpaAr.relrroM reMrreparyprr. C aroii ute rorrxu 3peutrfl, ecrecrBeHHo,
,o6rncusercn cnrrrocHyran rlopnna HopoHr,r B roAbr MI{EIrMyMa - rIporIBJreHrrr

ar{TrrBHocrr{, HarpeBaro[treii nopony, HoHqeirrprrpvrorcr 6nmtne H BoHe rrrrrerr,

11 BAecb reMneparypa Br,rlre, y noJrrocoB r{opoua 6onr,rue c}r{ara BcJrcAcrBrre

uenuueBi reMrreparypH. 3ro uo4rneplr{Aaer Barve.rerIumr,l l3arr,gueiiepou [4]
tlaHr orrrocrrreJrr,rroro ycvurerrrrt npacuor,l Jrt4:euu B IroJrFrpELrx o6.lacrsx
14 r.rcqe3rroBeHlre MorroxpoMarflqecrtoro r.rSryseuufi y rroJrrocoB, cBr4l{eTeJ]r,crBylo-

ulee o nnaHort TeMueparype [ocJ]eArrrrx. Ecma 6rr r{opoua .He r{axo4r'rJracL,

B ocrroBr{oM, B cocrorrHlrur rr44pocrarrtrrecxoro paBlroBecr4fl, 6rrro 6r,r neno-
HrrrHo, rrorreMy B Mecrax c 6onee nr,rgnor,i TeMrreparypoft rpa4uenr [J]orrrocrrr
Mareprlrr 6o.lmrue, rreM B roprrarrrx o6racrnx.

Fla6nrogeuun Ba,nrgucr,iepa B cBere ). 5303 14 B IrelpellbrBlroM cBere

rronagaJrrr, rrro Mancr4Ma;u,lrr,rr,1 rpaAueHT flpl(ocTr4 s anruanoi.,i aolre [ocrr{raercfl
Ha paccrofr;:luu 2' or rr,rlr6a. 3ro nsneEl4e c rorrrtr4 Blleurrfl rr.r4pocTarlt.recrtoit
HopoHr,r Molmrro o6:r,ncrrltrr, reM, arro 4o 2' rerrneparypa 6r,rcrpo llacrer c nucotoI,l,
aJrI{rIIrI4e rlraBZraLIurr rioMrrerrcupyercn 66rrrrunM rpalrreHroM reMrleparyprr.

Salre.renuhrit Barrr,4rireiiepoM [4] t]axr nregneHHoro (Ao 5 nuicen) [rutrrennn
r{opoEaJrbrroft nrarepur,r BBepx HaA axTrrBunrlrra o6nacrfMtrr ecrb, rroBIlAI{MoMy,

o6srxuonenuafl r(orrBer{qrrFr, cBrraarrHafr c MecrHr,rM rrarpeBoM l{ollon.br B Hr{}r{-

HItx ciroflx. Paccuorpuu ycJroBl4tr BoaHl{nrloBer-rug ranor,f HorrBertrlr4}r.

llragueur reMrieparypr,r B r{opoue noo6rqe Meurrrxc a4ua6ar:r.r.rccr{oro,
rlooroMy n Hopol.re HoHBer{qrrfl o6n.ruo }re rro}r(cr Bo3}rr{Itlryrr,. Haxono ,qoJr}HHo

6r,rrb uosbrrxeHr4e reMreparyplr B rrrrlr{Hrrx cJroflx, .rro6r,r Hor-rBel{qrrfr lrorJra
ua.rarr,cn? flpra agr.ra6arn.recr{oM ABrlxreuuu (n Ipyrtlx Boar,ro]nurrrx 3Accr,

cryqaflx troBhrrrreHrre reMtreparypbr Aoir?r{Ho 6rrrr 6onr,trtq +:C. Torla, n.|,

[r- Tr: T, - 1l , (2)

rAe BHarrr{I4 7 w 2 orl{ocrrrcfl }r AByrr rorrrraM r{orrBer{rr4B}roro troror{a. Art
trpocToTrrl paccMorpr.rM noHHpeTrrbrii .rracnosoii npr{Mep, [oBr{ArlMoMy, T[rnr4q-
ur,rft 4rn yc.nonzft B r{opoHe.

flycrr Horrequafl Torrna r{orrBer{rlr{rr , r1e T Lr tx cpaBHr{Barorcrr c onpy-
rnarorqoii cpe[ort, 6yuer Rz:1.2 R6 c 0r: 106, lgnr:7.76 (n,noruocrb
ro Ban ge Xcrcry). B rorrHe Rt:7.1 RO renrneparypa 7, roBErrrreHa,
rrJrorrrocrb z, - o6u.ruan, lgnr: g,l[. Torga [o (2) Tr- ?z:0.7 f z,
t. e. ?r: 1.7.106. CnenoBareirbuo, AJrfl BoBHrrnHoBeHrrf noHBer{rll4r{ B cJroe

,

t(a)'
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ToJIIIIr4Htit 0.1.8O IIyII{HO yBeJII4rIeHI4e reMleparypbl trpuMepHo B[Boe. rIeM

6orrrue troBbrrrreHrre reMrreparypbr, TeM 66nrmyrc o6racrr oxBarrrr r{or{Ber(qrzr.

flnn xapaxreprrcrr.rnr.r gnrarxeuurt B r{opoHe Ba}Hr.ro BHarb coorBercrByrorlee
lrM ttvtcJto Peftnonrgca Re, Tar( HaH orro olpeAerrrrer BoauolnHocrl ryp6y-
IeHUI4I'I.

flo onpe4eneuuro n. : # | tp,e 1) - cnopocrb ryp6y;reuruoro ABnlr{eHr{fl;

/ - nacrura6 ryp6yneuruocrr4; , : + u \-Iuruelrarrrqecr{aff BranocrB, Lt LI

), - cxopocrr Lt AJrr4Ha cno6oAuoro npo6era rracrrrq. nns trporoHoB,

orrpeAeJrrrroqrrx BrrBr(ocrb B ycJroBrrrrx nopoHbr, u rr- +. t ,5.107. 108:5. 1014.

O6r,r.rgrre cgopocrr{ B nopoHe MeHE,rrre 20 x*r f cex, gs;1y 1rpaHfl:rs lracrura6
ryp6y;renqr.rnl{5. 16lo (0.7fi6), to Re(200. B6.nrrnr.te cHopocrlz BoBMo}nHLr

ToJrr,Ho B MaJrr,rx o6rac:rax, TaH qro Re, e o6u1eu, He npeBr,ruraet 200.

I4ay.lsura rroronoB n na6oparopumx ycJroBrrflx trpr4BeJro H Bar(JrrorreHr4lo,
qro ecrtr Re ( 1000, ryp6y,neurHocts roo6qe He MoErer BoBI{I{rrHyrb. B cso-
6oguoft aruoc{epe Bar{oHolrepHocrrt cJroxHee, r4 r{pr{rr4qecHoe BrraqeHrne Re
rrerdaBecruo. OAnano ryp6yrenrnocts npl4 MaJtrx BHaalel-r4flx Re Meuee

BepofrrHa, TaH rrro BoBMolI{Eo, qro ycrotsr4fl B rtopoHe [re 6,naroupraarnr,r
gnn typ6yreuqIrr.r.

fIotrnoAs rrror pacclrorpeHr4ro na6nro4arerrnnrx oco6esuocreft rioporrhr
HaH rleJroro, Molr{Ho cr{aaarb, arro rroqrm BCe ee cnortcrna (6ea rouxoft crp;rs-
Typbr) roBopflT B noJrr,By u4Apocrarlrrrecxoro crpoeHrrrr ee ltilu lroryr 6r.rrr,

ecrecrBeuHo o6rscnensr rrqpocrarn.recxoii [roAeJrr,rc. Tanoe rrpe,qfioroE{eHue

reM 6onee upasgouogo6uo, tlro lllnnoscHIaI,l t3] HeAaBlro ror{aBar, alro

rpa4r{eHr trJroruocrrr Marepr4lr B uurnrrer,f xpouoc{repe paBerr rrrApocrar}rrre-
cr{oMy upu 4000-5000', rrprr rroJrHoM rrepeM€)rurrBaHur.r paarrqr{rrx aJreMearoB.

$ 3. 9JIEITTPTqECITOE ITOJIE B ITOPOHE

Pag anropon - flaurrexyx, PocceranA r{ Apyrre - paccr\,rarpr4BaJr paB}ro-

Becr{e r4oHrrSoBalrHoro raSa B troBepxIrocTI{r,rx cJlofrx 3Be3Ar,r. Manr,rrt nec

SJrenTporroB rre HoMleHcr,rpyeT rpa[r4elrTa r4x naprll,IaJrlr]oro AaBJreHrrfl, roHa
Ire coaAaorcfl lt36r,ITo.rHr,rl1 eapng B rlrr]I{Irl4x cJroflx, nofle I{oroporo, ocra6;taa
geftcrnrae rpaBldrarllrlr I{a BBrrxe,[effiarUrre troJ]o?fi[Te,TrrHbre r4orrbr, oAHOBpe-

MelrHo yAepxrr{Baer DJrenrpoHr.r or paccefl}rlrrr. Pac.re:r l.Iannenyna [oI{aBaJr,
qro ecJlr4 crarl{rrecxatr aruocr{repa cocrorrr ua nertrpalrlroro raga v rro}rr{Bo-

BaHrrot'o BoAopoAa, roJre rar{oBo, trro oIIo ypaB}IoBeIrrr4Baer rrorroBr4Hy Beca

lporoua. B 6o,nee o6rqei,i {ropue auanoru.urrtr,l pe3yJllrar 6srn uory.ren
Mnrnolr [7], rrccJreAoBaBrrrrrM paccerlrll{e BBeBArrr,Ix arrrocr}ep, yrll{rbrBafl
HaJrr{que B rrr4x rroHoB rr gJreHTpoHon. Oguaxo B To BpeMrr ne 6rrno rrsBecruo

o slrconoft reMrreparypc HopoHr,r, o crerrenlr ee rroHl43aqr4r4, nooroMy ceit.rac

Hy?rrHo npoBccTrr rar{oe r{ccJleAoBaHIrc SarroBo.

B uocregnee BpeMfl l(pat [B] onpeAeJrrr"rr aJreHrprrqecHoe rroJre B r{opoHe,
trcxoafr r{3 ycJIoBI4tr, rrro TepMl4rrecHoe pacceaHl4e SJreHTpor{oB r{ rrpororroB
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c Herioroporo ypoBHfl BIIyrpeHHelt HOpOHtI [pol4cxo[I4r c oAI{Hal{oBofi

CHOpOCTT,IO. Hpar upuxOAlar I{ BDIBoAy, qro AoIfl Beca [pOroIIa, ygl4qro-

E(aeMafl arenrpuqecl{I4M noJIeM - p, Mel{tlercf or 0.5 [o L ra 6onrrue B

BaBlrcr4Mocrrr or reMlleparypbr, AJIfl colnrla 0.6<p<0.7. Mr,l ne cor-

JIaCHrI c F(paToM B MeroALIHe paoqera BeJIIaIIIIIIrI p u oqeuxll cr1opocrrl

Ar.rccrrtrarll4lr ltopolrEr r4 rrpoBeAeM aToT pacqeT, I{cxo[fr ra3 cTaT]lcTr4rrecftoro

paBHoBecr{fr.

flpemge BCerO HylI{}Io BaMeTI4rL, qTo B I{OpOHe He MO?IteT 6Srrl cxOnrno-

Hm6y[b BHaqtrrerrbHoro uB6r,IrHa qacTI4I] olHoro SIraHa Bc;leAcrBne ee

Bbroonort [poBOAIrMocrlrl. flertcrnr,rrenruo, ycxopeHI4e IIporoHa M&CCrI nL11

Ha paccrofrErlTr| r or ueHrpa llrapa, B r{a}HAoM Ry6r'IqecHoM ca}ITl{Merpe

r{oroporo colep?nl4rctr Sapfrl, ne,

t' ,n : b,lo,rn,
mH

,(ame ua paccrorrHl4l4 I tu or qerrpa ycHopeurle 6yuet 5,701n, r. e. AJIrr

Toro, 111066r BapflA rrrapa cyqeorBoBaJl cI{oJrIJr{o-IIa6yAr npoqoJr?nl{reJrEHoe

BpeMfl, tr AoJrlr{rro 6rrrr (1. Haru.rue Marul4rHoro rIoJrrI Mo?fier Hecl{oJlblto

I43MeIII4TI, eToT Pe3yJII,TAT, IITO 6YREI PACCMOTPE}IO BIIOCJIEACTBI,ILI. OA}IAHO

Bo Bcex cryrrafx u36r,rroI{ rlacrrrrl olHoro BHaI{a BHarIIrreJIbIIo Me}IIrIrIe

o6rqero rrr4cJra qacTt4II. flocHonlny Hopolla B ocuoBlloM Cocrolr:t lI3 BoAopoAa,

MOInHO Cru{Tarb, rlTo ne- n.p qI4cJIy IlporolloB Ira t clr3.

Ecnlr rae HopoHr,r Mar{pocno[r{qecntrr rrertrpareH, aJIeHrpl4alecxoe rloJ]e Irc

BJrr4fler rra paBr,roBecr4e Hopoflbr B rIeJroM. floue cnyrltrlr IiaI{ 6r,r cnsarro

MelrrAy aJreHTpoHrrbrM Ir rrpoToHlrr,rM raBoM, Ire AotrycHalotqei,i I{x pa3AeJre}Ir{fl,

pesHo BoBpacrarouler,f npl[ MaJroM Hapy[IeHlrl{ paBelrcrBa ronqeurpaqtrii.

[.tn oupe4eJre]Irrrl rroJrfr Mr,r rro alraJrorr4rr c ll3Becrrroit Mexauu.recHol,l BaAa-

ser,l o HarflEreHr4r4 rrrrrl{ Har( 6u <paspemeM)) cBt{86, paccMarpl,rBarr paBuoBeol4e

o4uoii rracrrr cI4creMBI - oJreHrpoHl.Ioro ta3a, BatIelII4B trei.,crBue [pyloft
gacrr4 

- rrpoToHoB -- (Irarflrr(eErrcll) cBtrSr{ - SreHTpr4qecHI{[I [oJIeM. o[rraxo
Heo6fl3arerr,Ho paccMarprrBarb roJlEtto nortonrqnitcrr raa. 3a4a'rn [onycHaer
o6o6qeuue. E(ax Mr,I yBr,I[I4M ]rIrIE{e, rroJre Morrtllo onpeAeJrrlTrr tt AJur

[Brl?Iryxllerocfl B rIeJroM rreBrTxpeBblM ABr{?fie}rl{eM MaHpOCHoITI4aIeCHI{ Eeiirl]a,'I6-
Horo raaa. 3ro o6o6rqeur{e cyuccrtserrHo, Tar{ r{ax B r{opoue rrpor4cxogrrr

JIOr{aJrr,HLIe }rapyll]ellrrfi paBIIoBecufl, MaHpocHoIIurICclule ABI4?IteIIrrfi rI IIp.

Sror me Mero4 Mo?r(Ho rrplrMeHr{rb Anrr onpe[eJ]el{r4rl DrlexrpnqecHoro lroJrfl

B [Brrxryrqrrxcfl o6oroqnax ]recrarlr{ouallflbrx BBeBA, TaH Har{ BIIecE M6r rrMeeNI

Tor ?fie cryrlnpl [Br4]rreHrrfl Marrpocr{olrrrrecnr,r }reiirpaJrr,Horo I4orrldaoBaurroro

raaa. I,[raH, pacclrorprrr{ [Brt?HeHrre o[Hoi'i rtoMrrolrel'rrrr rrJraalrr,I Hopolrhr --
SireHTpoHr.roro ra3a, SaMerrr{B geiicrrlre ApyroI:i r{oMrroHeHrDr-rrorroB-aJreHTprr-
qecnr4M rroJreM. Sanlrruelr ypaBrreurre 6eaunxpenoro cralrr4oHapnoro ABlrHe-
ErrE eAuHlrr]br o65eMa SJreHrpolrHoro rasa r{opoHr,r.

n" L(i*v',1+ * -n,,# * n,mffi + Q(v"-Vo):0. (3)

/,
l:3n
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}geu. m * Macca oJrexrporra; i, , V r- Mar{pocnorrr{qecrtrre cropocrr.r noTo-
rtoB SJreI{Tpo}roB r4 npoTolroB; ycJroBrre MaHpocHorfi{-recHoft ueltrpaatnocur
gaer V": in. B caMoM AeJre, ycJToBr.re [ocroflHcrBa (ra;rr,r orcyrcrwrx)
3apfl[a n gaunor,l rorrl{e Barrr4ruercfl B nu4e div i :0, r,(e /.: e(nrVo-n"Vr)-
IrJroTIrocTr, Tolia. Ecnn fl,p : tzel ypaBHeurre Mo?rrrlo [epelucarr, B Btrne

'div n, 1Vo-V"1 : o, r. e. n"lTr-V11 - coreHouAaJlrurrrt seHrop, r.r rrpu

6eanuxpenoM ABLIH{eI{I{Lt i p : T ", V rr (D 
- aJrer{rpocrarrzsecx[],f rr rpaBr4-

rarquonurrr,l rroreurtrlraJrr,r a 4auuor,i rorrxe; Q F " -T o)- corrporrrBJreHrte,
rcfir,rTlrBaeMoe Slrer{TpoHubrM Ia30M,-BCJIeACTBT{e paBeIICTBa CnOpOCreii
rroror{oB corrporr{BJreutr{e, B cpeAHelr, paBHo rryJrro. I{enocpe4crreHunrfi uo4-

cqer rroHaJIJBaer, qro nepnr,rii rlJrelr, orrpele,rfleMllI-r Yr:Vr, n .rerneprtrit
qJIeH MaJILI cpaBHI4TeJIbIIo oO BTOllblll I[ TpeTbIIx{ BCJ]e[CTnne uarOr,f MaCCLI

DrrexTpoHa. Ypanuelrlre nprrBoArrrcrr n Br{Ay

dP e clv
,lR : ilea 

411 t

IIe orJlllqamqeMy0fl OT yCJIOBLIfI paBHOBecI4fl ps:n"kT", tge T"--HI{I{eTII-
qecHafl TeMlepaTypa 3,treHTporroB, r{oropafr t{o?r{er, noo6ule roBopfl, oTJrrr-
qarrrcfl or reMrreparypr,r rronoB, r{aH 6yner nor{aaano u S 5.

Ecnr.r 6rr Mbr rrr{caJrr{ ypaBr{e[r{e ABr,r?Heurrfl rrporoHHoro ra3a, ycrloBrre
paBlroBecl,Ifr He no.Tryrrr,rrocr, 6r,r. C.rurag 7', rocroruEotl, HaxoAtrM Irarlpfr-
?fieHrrocrb aJrer{rpr{rrecHoro rroirr HerroclleAcrBeHHo qepeB I{a6nrogaelryro
Beill.cSmfiy ne.

dV kT"
dR- e

dLtn"

B ctry.lng rraJrrdqrrrr MarulrrHoro nona (5) Molr{Ho rrrrrer.prrpoBars roJrl,rio
BAoJrb cruroror,i r.LtHrtw., TaH HaH ToJrrrno uo aroii Jrr{Er{r4 ABrr}fieHlre 6yuer
rIpoI4cxoAI,rrr 6ecnpennrcTBerrHo. Inr,rxrerrlre IIoIIel]eri lmuu'r1l clr.ll Nt6r paccMoTpr,rM
B Aarr,HerrmeM, Iror{a roJIr,Ho BaNIerr{M, trro ecJrtr Bce ycJroBlrfl tr rroJre 6yAyr
craur{oHaprrbr, paBHoBecr{e, olpegeJrfreMoe (5), nce paBuo ycrar,roBrlrcFr rro
BCeM HalrpaBJrelrrrflM, rro BIleMrr aroro ycrauoBJreur{rl 6yuer 6otrr,rue. I{nre-
xptrpyrr (5) uext4y nByMfl rorrnaMr{, rroJryrraeM (aua.rox e ouycHaerr)

. vz-Yr: ?r"(#), (6)

Paeuocts rroreHqrlaJroB BaBrrcr4T ToJrrno oT orrro[rerrug nno:rlrocrer,i.
Sannurelr BeJII4III{Hy oTI{oilreHl{fl cLr JIr,r aJrenrprlqecHoro oTTaJrnr{BaHlrfl

rH Becy [poroHa

dIt

(4)

(5)

(7)

dV
D _ ' dR ed.y e(y,- y,)[r: - -----@-: - mraaX A#=6.*s dR

/to



I4cnonraya \Irtr n [aHIrLre Bau ge Xolcta [9], nony'raeM, I{ctroJllsya (6)
..0IIIFI BHaqeHtrIl i. "0" 

paBHhIx R ra6n t, nnt.tucrelluylo B IIpeAIIoJ]oHte-

,utr4u, qro nL fr t?,2 orHocsrcfl It roqHaM R + 0.25 RO u R-0.25 RO.

Ta6.tuqa t
n

Lt
3.0
2.75
2.50
2.25
2.00
1..75
t .50
1.25

MorroronEnrii xog -L, rru,rr,,uo ,
1"

a.,no
lfe '"

0.72
0.676
0.652
0.577
0 .495
0.438
0.420
0.454

1.5 Rg, MO?fieT CBIIAeTeJILCTBOBaTb O MO-

rroroHr{ox{ xoAe tre. ,{auur,re ra6n. t .- rpy6an [p[HI{Ar{a, 116o peayrr,tarr,r

Bau ge Xorcra-cpe4rree r{3 MHorrrx Ha6,trro4eHuft, r[e cMerrlaH];r paBIILIe

'reMnepaTypEr lt roliaJrllrbre oco6cHHocrl4. Ii namgou [aIrHoM cJlyrrae

pesyJrr,rarr,r 6yuyr Apyrlde. O;1naHo, 3a HelrMer-II4eM Jtytl111spo, N'ILr 6yneU

B AaJrbrrefilreM rroJrLsoBarbcrr ta6n. 7, crallarl0b, arro6br pacrrer[r 6wn:lr,

BHyTpeIIHe COIjIaCOBaHbI; D CJIyrIae ?Ite LISMeHeIII{fi IICxOAHbIx AaHIILIX BCe

peByJJr,rarrr coorBercrBerruo cABr4rryrcn. Moxtno Jrr4 rIpl{Melrrrrb r{ eJrer{Tpo-

HaM r4 rrporoHaM 6apouerpr,r.recHylo tlropuyly no or4enrnocru? O6r,r'ruo,

eoirr{ r{Meercrr cMecb [Ryx ra3oB, 4lrt[{ryeuonnoe paBlroBecr4e IIe ycrarlaB-

,'rr,rBaercrr. I{aH yme yrloMrluaJrocr, TllnnorcIurlt [3] uortaaaJr, rlro gJreMeurr,r

B TtOpOHe ITOJTHOCTT,TO repeMe[rarrbr, noBlr[r{MoMy, 3a crrer rpaAr4cura ryp6y-
.JrerrrrrErx cxopocrel)i. Ognano B orlro[rerrr4n aJJcI{TpoFroB Ir rII]oroHoB B rio-
poHe no[o6ur,rr{ NrexaHr{BM }raJ]o or}rpexrueeu BCJreAcrBI,le 6omuoi'i [oABrr?H-

rrocrr,r Drrer{rporrrroro raBa, rioropr,rii 6yner nan 6rJ [poca{IrBarL0fl cI{BoBI]

Typ6yrelrrHr,Ii,i rroror, ecJrrr ria]HA6li,i raa ne yllaRuoBerIreH B orAeJrbuocrrz.

l1ycrr,, Earrprllrep, p orrnuaercrr or panuoRecHoro Blraqerllrrr, rllll4 I{orolloM
tllaAr{eHr [aBJrer{r{fi 3,]rer{TponHoro ra3a ypaBHoBeIxr4BacT cI{JIy 9JreHTpl{qe-
.oF(oro npr4Tfrlneutta Ir rflroreHr,rfl, r{a 0.001. HeypanuonerrerrHarr ctrlJla,

ger,lctnyrcrqarr Ira oAI4Ir DJreHrpo:u, mi : 0.001 Stna: l.B gm.

Cxopoc:rr gu{{yaurt aJrer{rpoulroro raBa Bo BHyrpe}Ilrei-I Hopolle ro
arreMeHraprroit {ropuyre [10]

ve: z 1 a 2 a nlr,sz 21.T1l.2.1g8:340+=

BAecr ), - AJrlrEa cBo6oAuoro npo6era aJrexrpolra; w) - TerrJroaarr cliopocrb
?rreHrporla; o - 

paAr4yc B3ar4MoAeircrnun. I.Ipunrrrrrre 3HaqelII4B yl{a3arrHblx

.ReJrnqr4rr Br4AH6r rr3 pacqera. 3a 1 ceH qepes 1 cuz upofiger BapflA

Q : ,rT"u :2.108 .6.103 ' 4.8. t0-10 : 570 CGSIJ

.* cJrr{ruHoM 60J1bruag Beruql4Ha.
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Ecnlr 6rr ranoft BapflA Brer{ B Hexoropyro cr}epy no sceft ee rroBepxuocrrr,
Earrprllr{eH}rocrb troJrrr Ha rroBepxHocru cr}eprr 6r,rna 6u

E : 4nQ :7.2.103 CGSE : 2.2.106 B/cr{,

TolAa xaH trpl4 BblcoHoit uponogtrmocrl4 nopoHEI Bo3},rolr{Hr,re troJrfl rre }roryr
lpeBhrlrrarb MaJroft AoJrrr tsoJrr,Ta na I clr.

C,neAonarenluo, paBHoBeclre aJrenrpor{Horo ra3a ycrar{oBrrrcrr Ba Euqro}r(-
HYIO AOJIIO CEI{YIIABI, II HAPYII]EHITE AITQ{YEUOIIHOTO PABHOBECIIfl 3JIEHTPOHOB

yBileqeHueM oJrer{rpoHnoto |a3a nporoHaMrT Ee AoJr}r{Ho trpor4cxoAurr. Pac-
cMorplael o6parnyro BoBMolI{Hocrb. Moryr Jrr{ rrpororrbl yBJrer(arbcfl [Br4]r{e-
EI{eM aJIeHTpolroB? EcnIr He ytrlrrr,rBarr, BJIl1lflfiltft areHTplrrrecHoro ro.rrfr
(Horopoe BxoArrr B ycJroBr4e paBlroBecr{r nporonon), ABrrxierrr4e DJrer{rpoHoB,
trpo[cxoAflIqee c BoSMo]r{rrErMI[ B r{OpoHe HatrpaBJIe}IHhrMrr cnopocTfMr{, He

MO)fieT, HaH IreI-HO IrOHaSaTrr, yBJrerrb IrlloTolrbr, xorg 6r,t aclegcrrlre 6ols-
uroft uaepqlrrr [ocJre4rr]rx.

OAr.rano uporouBr Moryr, soo6ue roBopfl, Ire lraxoAurbcrr B paBHoBecr.rr,r.

.(na aroro neo6xogurro, .1106r,r Bec a"rrerreu:ra o6telra B rlerroM He ypaBuo-

Berrr{Baircfl rpaAr4errroM rroJrr{oro AaBJreHr{rr *
,(eftcrnurelbrro, A.rrfl DJIeHTpoHoB, trL\ cI{aBaHHoMy Brrlffe

dt*n"eE+#:0.

,(nr uporouoB, ecJrr4 oHlr rre HaxoAarofl B paBr,roBecr{rr,

n,eEa !t++ep+0.
rJ t dll

CHragr,rnar, [oryqaeM S + gp+0, raa B ueJrou He rraxoAr{rcfl B paBrro-

Becvm, rr Her Apyrlrx [ocrg16rrs6 o6lrrsnr,rx r{oMloue]:rr raaonoii cMecvtl.

r{oroprre lrorlru 6rr Ba crrer Brrar{ocrr{ lreftrparuaonarl peayJrbrrrpyrorlyru
cr{Jry, rar( HaH riopoHa cocror{r B ocHoBrroM }rB BoAopo[a [11]. tr4uaue roBopfl,
ecJrrr raa cocror{T r4B AByx noMrroHer-rr BcroAy B oArlHaHoBofr [po[opUr4td,
lprrqer{ 6o,ree ;uernarr lraxoAlrrcrr B cocroflHlrr,I gu{r}tyaraoEHoto paBHoBecnrr,
|a3 B qeJror{ Mo?fieT Haxollr4Tbcfl B paBHoBecIdr,I TOJJLI{o Ilprl ycJroBtrrr, rrTo

6o;ree rnxreJrafl rtoMlolrelrra rorr{e HaxoAl,rrcf B cocroflHril{ paBlroBeclrs.

flpyrrne eJ]eMerrrEr B l{opoHe, rra[pr{Mep rerlrii, y}r{e He H&Xo[frcfl B,

paBrroBecr4rr; r4x paclpeAeJreHr{e [o Bbrcore otrpeAeJrfrercfl cpeArll4N,r MoJreHy-

Jrrrplrr,rM BecoM cMecr4 u 1r, r,pr.reM trpr{cyrcrBrre Apyrzx aJreMe}rroB Hapyuaer
paBrroBecl{e rpororroB, rrocr{oJrBny cpe4uuri rro,nenynrpnr,rfi Bec y}r{e }re

pareu 0.5. Oguano BBI{Ay uao6wttun BoAopo[a orr{J]orreurre ero or paBrro-

RECI4fI HEBEJ]trIHO.

',' OTttnouenue cocrofrunfl Aarrrroii r(or\rtrolrorlThr or panrloBecrrn tert 6o,,rrrue, rrctrf

6onrure orJrarraercrr ee Moirer{y.rrflpnr,rfi rec Ba I}EIqeroM oJreI{Tpo0?arr{qecHol'o orra,,uu,r-
ralu:un pZ (Z - erlrlenrunrrr,rt aapa4 uoua) or cpeAriero Morrenynfiplroro Beca p.
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Hanortrlralr, qro MEr roBopuM o paBr{oBecr{r,r B cpeAHeM tro 6o;rruouy
o6reuy Lr DpeMeEr{, B or4eJrbHbrx Mecrax Moryr 6rrrr noxarr,Ebre orr{Jro-

HEHI,Ifi.

Paccmorpun cryqnii rr4[pocrarrrrlecnoft Hoporrrr, n xoropoft reMtreparypr,r
BCex rioMrrorenr pannr,r 7. Ecnr,r xunru.recHrafi cocraB Ir noHlr3arlr{fi B I{o-

?mnooR6

poue c rrrco:roft rre MeHflrorcf, r{oHuerrrpartrr{fl EJrer{TporroB ne:nXe wR

**:lJfo
lpOlopquOEaJILHa TIJI0TIIOCTII MarepI4I{ P : Poe , fr3 qero MO}ItHo

SaHJrIOqr{Tr,, UrO p:pu II CJreAOBaTeJrbrIO, EeCHOJTT,HO 6Onr,Ue, qenr 0,5.
Ecnr Huuerr4qecmr,re reMneparypbr r{oMrroueur He oAr4HaHoBbr, BaAaqa

onlle[eJreElla p cnontuee, r{ Mr,r orpaHrrrrr4Mcfl B AaJrr,Eefrrueu cJ]yrlggM qIlIcTo

so4opoguoft Hoporlbr, rrocr{oJrr,Hy rorrHoe co4ep}r{auue npyrrzx BreMe}rroB Bce

paBHo rre r.raBecrr{o. flopagon onpeAeJrrreMbrx Berrtquu or rar{oro [onyrqeurrfl
rre r4aMerrrdrcfl. ycroBrte paBeHCrBa r{ourleurparluft enexrpo}roB c reMrreparyport
T" m tporolroB c reMrreparyport 7, [aer (na pareucrBa Er{cro}reur cneAyer
paBerrcrBo uonasarenert)

p _ r-pT;- %

Ec,,'lla p : corstr V uennercs fipotropqr{oHanlno (D, T. e. MeHgercfi, HaH -B-1.
Sror peaynrrar 6rrn rroJryqss Ceneprrr,rnl [12], paccnrorpeBrrrr.rM MoAeJrr, Bapfl-
rrtennoii ctatuqecHoft HopoHbr. Cry.rait cr4Jrr,Horo rroJrrr He troArBeplr{Aaercfl
ua6lrogeuranuz, HaH yxaBbrBaer yr Cenepnrrft, lr tluar.r.recHr{ rreBoBMoEreH,

rro [oreHrIr4aJ] .qJrfi cla6oro uorn, Br;rqr{creH}rr,rfl Cenepurru, crpeMrrrcfl r{
cons[
? op, rtpu6lr,uneuran o6renruoro BapflAa K rryJrro. (Dzalr.recntr oqeBuAuo,
tlro B DToM cJlyyae coBrra[arcT npeAlrocLrJrr(u reoprrn Ceaepnoro r.r naureft
MoAerur Hnaar.rueftrpamnort Hopouril.

flonarxenr rerrepb, rrro Aorfi qacTuq, Motyrrlux yJrererb, AeftcrBurerr,Ho
MaJra, r1 oqeHr.rM qllcJro yJreTaroulr4x rr3 r{opoHBI tracTrrrl.

s 4. [rrccrrr[Altru,f ItoPoHr,I

B nacronrqeM paaAerre M6r rre 6yueu roBopr.rrr, o BoBMolr{HoM pa3rrr4qr.ru

sJreHrpor{Hoit ra uporouuoft reMtreparyp rr [prrMeM, B HaqecrBe ficxoAr{oro,
SlrarIeHlre g : 0,5.

OrJru.rrae Earrrero pacrrera or pacqera I{para [B]:
1) I{par He rIpI,IHr4 MaJr Bo BHr4 Maur{e cotrporrrBJreur{fl r{opoHr,r, crrrzrag,

arro yHre rza nnyrpeuneft fiopoHBr 6rrcrprre qacrur{br yJreraror 6ecupenar-
crBerrHo. ,(anre npra cron6oo6paauort HopoEe 3ro AotryqeEr{e MaJroBepoflrHo,
a B cpegueii HopoHe, rAe AJrr4na cno6o4uoro upo6era - Aecsrnrr rr,rcflq
nr4JroMerpoB, r{opoEa troJr?firra 6r,rm 6onee 4r.r{rr{ryenofi, u cotrporr{BJre}rfie
6yaer r{rparr, 6onuuyrc poJrb. Poru BoaMo}r{Hbrx {;ryxryaquft urorHocrr4
M6I OIIEIIUM III{}I{E.

(B)
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2) ttpar troAoarr{rhrBaer orJrer rracrr{rl c Her{orolloro ypoB}rr. Memgy reu
rrpu p > 0.5 cnoli uau6olrnrero orJrera gJrer{rllo}roB Jre?fiIrr BLIrrre, rre}l

arlrlenrnnuurt c;rofi orJrera rrporoHoB, Aa lr noo6ule arr4 crrou Hpafiue pauMtrrbr"

Hro6rr ua6e;xam noauunarorqert lpr,r DroM oruu6xn, Hylr{Ho cyMMIrpoBarE.

trorepro aracrrrq rlo sceft HopoHe.

3) I{pat [peAnoJraraer, rrro rrrrcJro rlrnep6oru.recxl{x rracrl{u Bce BpeMfl

orrpe4eJrflercrr npueoii Maxcne;n,ra. Me;xgy rolr, ecnlr cnot cpaay repfler
6r,rcrpr,ie rracrrrubr, AoJrfl rlocJreArrux olpeAeJrrrercfl BpeNreHeM ycraHoBreHr{fl
MaHCBeJIJIOBCI{OTO pa0lpeAeJrerIr.rfr, !r., ecJrr{ cToJrr{rroBeHlrfl peAHI{, 6r,rcrpr,rx
qacrzrl AoJrlr{}ro 6r,rrr, ueur,ure. Llro6r,r ns6entarb HeonpeAeJIeHHocrI{, urr 6yAenr

ncxoAr{TL He rr3 rrrrcJra 6slcrpr,rx qacrull, a I{B rrucJra cro,rrxrroBerrraft, 4arorqr.tx
6nrcrprre qacTurlbr.

4) I{par rlr,rqero tle roBopr.rr o BJnrflrrrrr{ o6rqero Marrrl{Trroro uonn Co.nnqa

ua orJrer rracrIlrl. B HacroflqeN{ pagAeJre Mr,r nl]oBeAe}I pacrler 6es y'iera
MatHrrrHoro rroJrfl; HaIrrI{ pe3yJrbrarbr lrMeIoT 3rrarleHlre BellxHero trpeAeila,

TaH HaH MarHrlTrIOe IIOJTe MOlrteT TOJTsI{O yMeHT,IXTITL OTIeT TIaCTUU, o ce;reri-

TrrB[rocrl{ ero geficrnutr Mr,I clta}r{eM IIIrH{e.

flyctt arrrcro croJlrruoBeHlrii uerngy nllorolraMl{ r.r l{e}I{Ay SJreHrpoIIaNIrr

e t cM3 ea I cen 6y4et coorBercrBerlHo Z, tt 2". CronxnoseHlltr lIelI{Ay
gJIer(TpoHaMr4 11 lrpoTor'rar{l4 [orrTlr He ]IeHflIoT allepr-lIr{ qacTr{u, II MhI I{X He

6ygeu y.urrbrearr,. IIo areuentapuor,l (ropiuy,te [10] (n -'ruc"no 
nporouoB

r{Jirr DJreHrpoI-roB B 1 eu3)

o IS[i nuLP: iavr -i-'
f ,k,t, I

t\e 7.!) :y _" - HauBepoflrHer-luafr cl{opoer6; }: n*, - [,It'{Ha cBo-

6ognoro upo6era; " 
: # - pa,qnyc croJrl{HoBeHlrfl, oupegelaervrr,rfi uB

yCJrOBr4ff paBeIICTBa IIoTeIIU[aJIbHOfi SHepIl{I'I [pI'I CTOIHHOBeI{III{ ra Cpe4uefi

Huueru.recnor,l Drreprr4r{ rracrr{rI tro oAuoit Hoop/Irrlrare. Ia;renlre cla6ue
naauuo4er,icreun 3AecL He cylqecrBeHHr'r,

yBeJII{rIIIT6 OI{OpOCTI{ aIaCTIlUbI, XOTfl A'II'I

crra6rre coyAapenr{fl r4rpalor I'JraBIIyIo poJrE,'

IraxoAl.rM

-2z-:0.52 -- .- Tt'

(e)

raH rtaH oHll He r{oryT pesl{o

Topr{o}HeI{llfl 6r,Icrptrx qacrl4lr

llotrcrasngn Blratrellt'rfi BeJItr{rILtI,

(10)

B t cm3 Ba t ceH tonnnnercn 2Zo IIpoToHoB, CI{opOCrIl I{OropLIx paonpe-

[ereHr,r [o Barriogy Maxceenra. flpn naxrax ycJroBl4rrx tlporolr r{o}r{er yJlererl

cosceM?

fieuranCl B IIJ]a3Me Co c6opocTL,ro 6olsrue TetrJloBoit, nporoll trOCTeIIeIIHo

pacxoAyer cBolo eHeprl{Io }Ia AaJIeHIIe cToJiI{HOBeHIlfl I{ CpaBHlITeJIbHo peAHo

rrcrrr;rrrllaer ((rlptrM"bre)) coy4apeul{fr c peBItI{M r'Its}IeuerllreNr cr(oPocrr{' Paguyc

rrllflMol.o coyAapeHl{f BAecb MeHr,rrle, qeM llolToill,SoBarlnr,ui npu BbrrII4cJreIIIrI'r
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Zr, rax F:aH BBar{MHar trore}r{r.IaJllHafi DHeprlaf AoJr}I{Ha 6nrrr cpanurrMa c

Hr{r{err{qecnoli aueprraeft 6rrcrpoft tlacrnurl.

He,[bafi cqrrrarb, arro rrpororr rrJlrr npor,iger 6ee cronHuonenrafi ruil,r

cr4JrE,HO OTr{JrOHrrTCFr, r{aH CJreAyeT Lr] IaSor{lrrreTr4qeCHtrrX npe4Cranneur.rfi,
geffcrrue cpeAbr cr{a}r(erctr B TopMo?rrerrun, fi Ertri roro, q1sfi6, npororr ronr4-
HyJr noporry, er.o aHeprr{fl AoJr}r{Ha 6r,rrr Aocrarorrlra Arfl rrpeoAoirerrr4fl

conporr{BJrerrrrrr cpeAbr rr rpaBr{rauun. Cnopocrr, rar{oro [porolra MEr HaBoBeM

uapa6r-,;ruuecHoli. OupeAeJrr{M ee.

VcHopeulre ropMolr{eurrfl rrporoHa BarumeM [13] n nraae

Area ,urm".l!i: ?y"tn7ffi. (11)

3Aecr, y:0,577 - trocrorrHlrar Ofi.nepa. Ioraplr{nruarecr{afl .racrr, c,[a6o ea-

Br4cr4T oru u n1 Molxlro [pl{rrrrrb r ner,l cpeAln{e BHarreHt{fl a:3,707,
n: l}G. SaMeHflg rrocroflI.rgbre, HaxoArrM

i :6.4.1012 + . (12)

Ilpouegelr prrg ynpoueuufi. Eygem carrrrarb, rrro qacrrrua c napa6onuqecrroft
cHopocTr,Io Molr{eT yJIeTeTb coBceM B ToM cJtytrae, ecJrl{ Ber{TOp ee cHopocTl{

Jre)ilr4T B IIeI{OTOpOM ItOHyCe C Te"TIeCFIEIM yrJIOl{, COCTaBJIfrIOtqtrtI AOJTTO

W or eepxneit uo;rycrlepsr, ra ocblo, HafiI]aBJre]rrrofi r aenur. ,(na raxoit
qacrr4rlbr 6ygerr cxJra[r,rBarr, TopNro]r{eHlrfl rpaBrrrauweir. n conporr{BJrerr}reM

cpeAEI anre6pau.reclrn, T. e. paccr{arpprBarb Bce ABIt}r{eHrrFr B rrpoer{quu lra ocb
Hor{yca. Ecnw W He orreHE, 6truaxo rt 1, aro rre BHecer 6orr,ruort oruu6nra.

Vpanneuuc [Br,r]ne]rufl rrporoHa

do I /A^\2
-dr:i+zs,htr. (13)

4

i So- a$SeHrzruoe ycnopeEr.re crrJILr rfl)r(ecrr4 AJrfl rrporoua Ha troBepxuocrr4

Conuqa. Orcrcga

-" # : 6.4.10,, # + L.Bl.,o- (+)' (14)

(15)d.oz : - [t.zs 
. to,,# + b.4B . ,o^ (+)') oo .

Brrparxenrae (15) 'uae, rroreplo r{Balpara cr{opocrr{ rrlloroHa rrprl rrpoxo}n-
Aerrrrtr n*r dR u rroaBoJrrrer, 3lrafl uapa6onu.recnyro cnopocrb rra ueHoropoM
ypoBrre, saiirur ranoByro rra ApyroM ypoBrre. B xaqectee rrcxoArroro rrp]lMeM
ypoBerrb R:3 fi6, r,{e n:2'105. Eea yrrera rollMo}neur{fr uapa6onn.lecHan
cnopocrb nporoua (p :0.5)

,, . - 
G'1r'107 

- n 6.1()7."* - -[-2 lfi - 
4'o
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flpu crort clropocrrr

i:6.4.10,, 6j+fu :2.to''

qro 6nuano n e${errunHoMy yc}ropeulrro cr{Jrbr rfl}Hecrrr g:;# :1.52.70s.

fiamme c nr,rcoror,i 7 y6mnaer 6rrctpee, qeM g, ran qro Mr,r [ptrMeM Han
rrcxoAlroe Blraqerrre c yqeroM corrporr4BJre:uurft r)*2:7.7014 npu l?:3 "Ro.
Vroqugrr aro BHaareHlre lre rrMeer cMrrcJra, TaH r{ax (rnyxrvaqur{ rrrroruocrrr
BHocflr 66nrruyrc Heorrpe[eJreurrocrb. Bsr.rlrcJreusrrfr nna4par rrapa6oruqecnoft
cxopocrr{ r{a paarrr,rx ypoBufix rrprrBeAeu Bo BropoM cror6qe ra6t. 2, Suan
uapa6onravecnym cxopocrn, nar,i4eu AoJrro yAapoB, rrpr{BoAflrqr{x H rrofl BJrerrrdro

rlrrep6onu.recr{Irx qacrr.rq B Ha}fiAoft Torrne HopoHhr

<D(rn) : :-(, *'*'o*,
V" )

xo

rrpr[BeAeEuyro B rperberrn crou65e.

B4eon,-r:{#,
B L cu8 aa oex rronBJrflercn WZo@ @) uporoEoB co cxopocrbtro, Ea-

upan,neurot 6auano fi BeEr4ry rr IocTaToqUofi gnn BBrJIera.

Ta6nn4a 2

(16)

,,-.r,-'n 
I

7.0
8.17
9.62

1.1..62
[4.52
18.78

36 .3

3.4.10-2
2.0.1.0-2
8.5. t0-3
2.6.1.0-3
5 .3 . t0-4
5.0. 10-6
7 .2.10-7

5. 10-i0

2.2.7043
2.4.1043
3.0. 1083
2.3. 1033
t . 6. 1033
5. 6 . 1032
3.6. 1031
2 .2.1.02e

1.47.1033
L .73.1033
2.58. t0a3
2.95 . 1033

3 .06 . 1033

t .97. 1033
5.95.1032
4 .5. 7031

t.1.1033
9 .3. 1032
g .5. 1032
I .7 . 1032
2.9. 1032
2.9 . 1031

1..2.1.030
5.7025'

(D(ro)

3.0
2.75
2.50

2.00
1".75
i .50
r.25

1..2.1.034 L.4. 1034 /1. J . {Qaa

O6rqee q:l.rcilo Bcex yJrerarortrux rra HopoHEr ea t cen npororroB

3Eo

r/ : \ zowa @o) ?tcRzdR.
J

i?o

(17)

4

flpuueru W :;. 0ro gonytrIeur{e [por{BBoJ]buo, oAHaHo MaJro Beposrrro,
qro6r,r cpeAlree BnaqeHrre tr4l otxnosgJlocr, oT trpr.{HflToro 6olrrue qeM B ABa
paaa. tlacno [porouoB, yJreraroulrx e 4. cex r{B cJroeB ronulr.ruort 0,25 R6,
J{arro B arerBeproM cron6qe ra6r. 2. O6uras rrorepfl nporouon aa I cen
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co Bceft rroBepxHocru CorHrIa -L2.103a, r. e. na L cMz-2.l0rl rporouoB,
qro cocraBrfler onoJro 3.10-13 r/cu2.cen. O6rqas rrorepfl Mascir Cornqert
cocraBJrfler aa 1. ro4 6.3.101? r'- BeJr\rqtr{ua, B Tr,rcflarld pag Meur,Irrarr, rreM

y Hpara. 3ro cyqecrBelrao MeEfler BarJrfl[r,r Hpara ua poJrb noreprr Maccbr

LI r{MlryJlbca B aBOJIIOTIT4I'I 3Be3[.
Vro6r,r fipoBepr4rr, poJrb $rynryaqr.ut rrJ]orrrocrr4 Ha nyrrl yJreraroqr{x

qacTlrq, flpoAeJraeM ana,rorra.rnrrfi pacrrer AJ]f cryqafl, r{orAa rroJroBr4rra

Br,rJreraroqrrx aracTrrrl ABl{}IteTcfi B arMoc{epe c lrJrorr{ocTbro, B,qBoe }resbrxeft
cpe4uefi, a Apvrafl rroJroBrlHa ABlttlr{ercfl B cpeAe c rrJroruocmro, n 1.5 pasa

6onrureit cpegneft.
Zo nntr,rucnnercfl [J]fl cpe4neft fiJrorHocrl{. Peaynrrarrr gl]fi pa3pemeHHoft

N e lr ynnomrennoi,t N n no;ryc(rep [aHr,r B rrflroM rr rxecroM cror6qax.
Cyuua Ne+ Nn Marro orrl4rraercfl or N, ona 6onrrue Jrrrrrrr ua 500/0.

SHau[T, {nynryaqzrr rrJ]oruocrl{ Ire Buecyr cyrlecrBeu}rbrx rraMeHeulri,l s
BeJrrzqr4ny paccerrBaroueft cg uaccu.

Ecnu paccvurarr nogo6urru o6paaou Arrccrrlaurrro aJrer{rporroB, troJry-

- f ,""qurcrr ,luc,no B 1 / -. Ou, 6onsurce.
v

Cne4or:arerbuo, BHaqcHEe P :0.5 ue Moxer cpaBlrflTl qtrrcJro yJreraloqrrx
DJreHrpoIroB u riporor'roB, tr yrBepmAeuue I{para - rroJre B r{opone 6onrrue
rpl4rrflroro ndura - xax 6ygro 6r,r cnpane4rrano. C 4pyroft croponr,r, ecJrr{

p>0.5, ro rle 6y[er yAoBJrerBopflrbcFr ycJroBl{e xnaazuer,lrpanr,nocrra. Hax
rrprrMrrprrrr, Dro trporr{Bopevne? Boauo}nr.ro, riro peayJrrrrar hpara (P>0.5)
nprrMerrr4M H npaitnunr qacrflM r{opo}rH aa 3 /?6, rAe y}ne ne eepua 6apo-
Merpr4rrecnan {opuyra.

Tam aapng rtopoHE[ Mo]fieT rrecnoJrlxo yBeJrr4rurrlcfl, r{ oro BacraBr4T qacrb

BErJrereBrrrr4x aJreHTpoIroB Beprryrr,cf{t vr, Hao6opor, qacrl rre rtMeBruI4x rrapa-
Sonz.recnoft cr{opocrr{ trpoToHoB 3acraBr{T yJrererr, coBceM.

I{asecreelruo aro flBJrerrlre r{o?{ruo trpeACTaBrrrE cJreAyroquu o6paaou:
BJrenrpour,r, BDrJreraroil[4e B lrg6r,r:rne ua 6onee r;ry6oxux cJroeB r{oporrbr, He-

cr{oJrrrto yBeJrr4rr}rBalor BrrarreEr{e p, rITo Br,rBr,rBaer rroron oJlenrpolroB rrt3

6onee sbrconr.rx cJroeB Hoporrbr BlrI{8, Tan arro p ocraercr trpr.rMeprro paBlro-

BecrrrrM. Vxo4 anenrpor.roB r4B cpeAlrr{x cJroeB r{oMneHcr4pyercg trpl{Tor{oM rra

erqe 6onee Brrcoxr{x croeB rr rax [aJree, troKa MEr rre neper,lqelr r{ cJrofiM,

rge rr4Apocrarr4qecxue MeroAr,I y?fie He trprrMelrr{Mr,r. OrroH aJrenrporroB LrB

arrrx cJroeB ue 6yAer corrpoBo?nAarrcs roquoii noMlreHcarll4eft norononr cBepxy,
troroanure,rrur,rfi BapflII r{ax 6r,r o6uaxturcn, r.r [anrneftuuft pocr Bapfl[a

Conuua nprocraHoBnrcr trpl{ p>+.
I{a,nu-rue cna6oro Mar}rrlrrroro rroJrfl Bo nuerrneli Hopoue cI4JILHee ropMo-

Brrr orJrer DJreHrpoHoB, rreM rrporouos. 0ror o{r{enr ro}He Mo}fier ypaBuflTb
arr.rcJro yJrerarour{x aJrcr{rporroB rr rrporolroB. Canao no ce6e lraJTlrrltrle Maruur-
HOTO IO.T]fi ]VIO}ITET TOJIbHO SAMEAJII{TI, AIICCIITAqITIO, TAH qTO IIAUI IIOACqET

r{MeeT cMr,rcJr BepxHero npeAena.
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B seM BaHrroqaercr ({uauuecxr) [pr{qr,rua yMerrbrrreHrzfl Ar{ccfitraqrru
cpaBrrr{renbHo c pe3yJrr,raroM Ftpara? v Ftpara zMeercfl rorrHrrft troBepx-
uocrntrft cJroft, BbrJrer ut} noroporo trpor{cxoArrr yme 6ecupefrflrcrBe}rHo,
trpnrreM B cJloe pactrpe[efieHr,re cxopocrefi MaHcBe,trJ]oBcHoe. v nac BbrJreT
trpoEcxoAr4T r.r3 T0JICTOTO CJrOfl, TOJrrqe fio. I4e sHeluuux cJIoeB BbrJreT rrpo-
l.rcxoAtrT 6ecnpenarcrBeHrlo, Ho raM, RaH 0To JretHo orleErrrE, maro 6rrcrprrx
qacrurl, cJrr4rxnoM peAHr.r yAapbr, npr{Bo4flrqr4e H lrx o6paaonauraro, a tro.BBr{B-
ur{ecfi 6rrcrprre qacTurlbr co cHopocrbro, HarrpaBJreHHori BBepx, cpa3y yJre-
rarcr. B rny6uue cnon 6rrcrpr,rx qacrurl 6onsrue, Ho r{x Br,rJrer BarpyAHer{
cotrpoTrBJreurteM, rrapa6orlr.recras cxopocrb BeJIrrHa, r{ noEToMy MaJra AOJrfr
qacrrrrl, cnoco6nr,rx yJlererb.

Oqenuu relepb rrr.rcJro trpororroB, traAarouux ua Coruqe r4B Melr{BBeaAr{oro
trpocrparrcTBa.

flporon Mo?nEo crrlaTarb BaxBatreHrrtrM, ecJlrr trprl ero ABrr?fieHrn{ tlo
op6rare cotrporrrBJrenne aruocrleprr Connqa Aocrarosuo AJrE rrorepx r{M rrapa-
6onu.recxoft cxopocrrr.

B nepzre;rralr rlporolr Molnlro crrr4Tarb ABrrxryrqrrMcf rro trorryoxpytrrrocrr{
AJrr{rrbr n.R, ropuoxter{r4eM rpaBr{raqr1eft uorxno rrpene6pe.rr,; ypaBHenr4e (18)
6ee nroporo qJTerra Aaer

ofi - s+ :2.56.10t2 nrcR. (18)

/lrrnR:3fio o*:2.5.10?, ttL:l.lQzo, rorAa r(antrpaBar uacrr, (21)
tropfl[r{a 1030. CnegoBareJrr,}ro, rracrur{br, cHopocrb r{orophrx He oqerrb r]pe-
Bbrrrraer rapa6onra.recHyro, 6yayr SaxBarreHbr, ec'JJtrr paccroflErle ux trepr4re-
Jrrrrr Merrbrue 3 fi6.

Bnegeu c{epy c rleHrpoM
.rro6tl trorerrqtraJrr,r{af a}reprr.rfl

xuaerusec*ofi adeprr{r4 qacruq Me}flBBeBArroro raBa ry , trpurrrrMafl reM-

treparypy trocJrenuero omoJro 10000'. Tanas csepa rpoftger onoJro op6nrrr
Iouzrepa. TosHoe BHaqeEue J?o uac Ee r,rErepecyer. TlurerpaJrhr ypaBnenuft
ABr.r?fieHr4fi traAarouero [poTorra:

oz:oE+zca.(l-p)(+ -+)
Rltl: const, ].qa ot 

-noMtrolreETa 
cl{opocrn, treptrerrEraHyJr.Eprrafi paAr{ycy-

BeHTOpy. B uepurenntT 7)1: u 1, BcfromrrrrB otrpeAelenue .Eo, fiofiyqr.rM AJIff
const anaseawe {\elwj( - g7 4, rA0 /?, * pa4rayc-Beftrop treprrrerrrrfl.

Orclo,qa ycJroBrre roro, uro6rr traAaroqafi H Connqy qacrlrqa trporrrJra Ha
paccro.sul{fi Ro or uerrrpa conuqa: Ila paccroEaua Ro raHre{qr{aJrbHafi r(oM-
[oEerrra cRopocrr4 ee AoJr]firra otrpegeJrflrbcfl Bhrpaffierrr{eM:

vzidM;(=64
.Ro

B rlenrlle Coruqa r4 paAr{ycoM .R61 r&FrrdM,

Irpororra GM6m11(1 
- illRo 6r,rra ropagxa
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Paccmorpzu Melr{BBeBAHr,rft raa ea c{epoft .Rr. Paerocrr cnopocreft ra;rax-
Tlrqecnoro Bparqeurrrr raaa 14 Conuqa ua.na. flexyJrfiplrBre cxopocrl4 o6.naxos

raaa, rro AaHIrhrM Menrur.rxona [14], roprrAr(a 7 nnicert, trenyJrflplran cl{o-

pocrr Coruqa -20 xu/cen. Bce orr cnopocrr4 rropffAna repMtrqecnoll cuopocru
nporoHoB npw ll:10000", noEroMy AJrs orrenHr,r qucila naAaloqrrx trporouoB
Iro)firro [prrEflr],, .mo coruqe lloHol4Tcfl orHoclrlreJ]bHo oltpyE(alorqero ero ra3a.

Llucro y[apoB trporo,oB o6 lc*r2 troBepxHocrra c{epn paBrro 
"VT ,7 2r nt*r'

rile n - [JroT]rocTb Me]HSBeSAHbrx trpoTo]IoB. (Daxrr.rqecr(r,r 3To arrrcJro Hecr{oJlb-

Ho 6onrure, TaH HaH Bce aroMr,r r4Melor noloJrnrrreJlbHyro paAr{aJrr,Hyro r{oM-

lolrelrry cr(opocrII.
Taurenquarr,uan HoMtrouerrra cnopocrrr Ea rar(oM paccroflHr4l{ MaJro

ucHalr{eua rpanuraquer,l; [Jrfl pacrreroB Mo]r{uo troJrr,BoBaTr,cfl [ByMepHbrlr
3anorroM Nlaxcaerra.

,{onx nporouoB, rrMeroulr.rx rIepflreJ]ur,l na paccroflHuu Rr- Rp f dRo vna
TaIIIeHI{I,IaJIbHyIo cHopOCrL MeiH[] t/, n O1{ d<t1,

+ : # ,- #,? Zrc,1d,,u1= 
GMo:t'!:(-r - 9\ ,-

GMrmr\t - 9)Ro

hrRS dRe. u.9)

oTcroAaIlyrr a trepureJrurr trprrMeM rcRn, cnopocrb .t) ; {EM*={- I Re_,
Bpelrfi rraxolr{Aerrr4n nporolra B cJroe o6seuom dO: hc Rf;dAo

t: " RJ'

\/DM;T-'\'
Cpegnrn urorrrocrb uapa6onzuecnzx qacrtrrl,

naErroM paccToflHutr,

n' (Rn):

:4nRZ"f #h+h:"VW,
[Ipn Ro( "Ro aHcuouerr]trr{aJrbl{r,rii muontr.rre,[b 6nrasofi rt 7. nt ("Rr) ue aaara-

crrr or l?0, ran arro trpor{3Bor e em6ope fto ue cHaabrBaercfi rra peayJrr,Tarax.
flonaras 9:0.5,7:10000'', R,p:}R6, rraxoAr{M n':17 n, r. e. Ha

oroM paccroflrrr.rr.r qr{cJro Me}r{BBeB,qHr,rx qacrurl paBHo 50-100 na I cM3, *

AaJrr,me [.r]or]rocrr, y6rrnae'r, nax fi- ].

* tr'[auectuo, irro rluc,Tlo r{e}r{ BBe3ffiIblx arorloB BoAopoAa rroprrAxa EocltoJrrntrx
egtrrrrrq ua 1 cu3.

B soue HeoHEBoBarIHoro BollopoAa aro nefitparr,Irrle aroMrr, B 3one uoflrraoBalrEoro
BO[OpOAa - trpororrBr rr aJrer(rpo]rbr.

Co,nnqe, rroBtrAu NroMy, Haxo[I(Tcrr B aorre troEIraoBarrnoro Bo[opo[a, Tar( ftaH

trMerorcrr ABe BBe3AEr r(Jracca 0-yYel n ( Pup, paccrorrnlre [o ltorop],rx (= 100 napcen)
paBrro trpeAeJr6rroMy paccrofrrrEro Eor.rrl3arllltr Merr{3Be3[rroro BoAopoAa sBesAaMII Tar(rIX

rroARJraccoB.
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N:n{'#

flogo6urru E(e MeroAoM noJlyqngv qucro qacrl4q, trepecexaloqrlx Ba

I cex c$epy pagzyca 3 ft6, r. e. r4Merou{Ex ueprarenraft Ha paccroEtrI{tr

Melrbme 3 /?6,

GMo\-P)3 Rs:7.7'70sLn x 1032 upotouor/cex (21)

Cor;racuo cr(aaarrHoMy B6rIrIe, ero rIIdcJ]o trpoTol{oB, cocraBJrflIotqee Maccy 3108 r,
BaxBarbrBaercr Conuqenr sa t ceH. Cpanulrnan c AaHHbIMu o Al'rccr{raqlllr
NIaccLr, MEr BrrArrM, rrro trocJreAHEfi B Aecrrrxrr paa 6o,rlrue. tlltc,ro rra[alourtx

orrer(rporroB 6yger " l/ 
y# paa 6onr,ute.

s 5. OTPOEEITE EETTSOTEPMUqECI0Oft COJIHEqEOfr nOPOIIbT

flepeftgeu H cpaBueHrrlo EJIeI{rpoHHoft ra llonuor,l reMneparyp. flogc'rer
f[IH;roncnoro [15] [oI{aBaJr, tlro trJra3Ma nnytpenueii I{oporrrr B BIJCo}toii

crelreHlr r4aorepM[rlHa, T. e. T":Tp.
O[naHo eo enerrrneft fiopore rryx{Iro yqecrb uosrrii uoeepxuocrnsrii er}-

1leHr ,r{cnapeul4rrs - oarnTllggHug nopourr BcJreACTBIre orreTa nau6onee

Snrc:rpr,rx uacrl{rl. tlro6r,r oqeultrb gro fBJreHLre, HaM lry}nuo nogpo6uee pac-

cMorperr, Botrpoc o MexaEI{BMe HarpeBa r{opoHbr. B nacrosuee BpeMfl cyrqecr-
BVeT ABa pOAa i'I{trOTe3: IIaIpeB I{OpOHLI troJTeM, I{aH, Halpl{Mep, ll4[Ore3a

IItrHnoscxoro [15] o HarpeBe r{opoHr,r aiTer{rpr4arecHr4MIr rloJrrrMr4, rrrrloreaa

Antrlneua [16] o EarpeBe Marur{ruo-rr{ApoArrrraMurrecxlrMu BoJrHaN{I{ HarpeB

ABr4lr(ytqr{Mr{cfr r{opnycr{yJraMr{ - llaAr{oar(rl{BrrElMrA (caxa), traAalourrMr{ Lr3

L{e}r{BBeBAHoro [pocrpauorBa (Baua) U7) rr, IJar(oEeI{, HarpeB pactraAorr

ryp6y.nenrnbrx lloronoB xpouocrlepnr (I{par [B]).
frauoreea Caxa ncrperr{ra Muoro roapamenuft (IllxnoroHnft [2]), cBoArI-

ilt{xcfl n a6Cyp4uO sblconoii }to}Iqellrpaql{lr paAtroaHTtrBHbIx BeIIIecrB, rpe-

6yelrr,rx flJrfi coB[aHrlr uyffirroro norzqecrBa Bbrconor4oulr3oBaHlrr,rx HopoEanl-
Hr;rx r{orroB. Iuuoreea Eauqa ro}r{e He 6r,ua rrplllrflTa' ra6 rian olra

trpoTlrBoperr[rT SorraJ]brroMy pactrpeAeJreHLIrc Mo]IoxpoMaruqecHoro cBerreH]ItI

noporrbr. H roMy )r(e Mr,I Br{AerIr{ Br,rrrle, arro HoIroHa repfler 6olnure
6r,rcrpr,rx rracrrru, qeM [oryqaer, TaH qro urroreey Bau4a Mo]nuo crlrlrarr
rreupanlrnruoft.

To xe orrrocrrrcfl H rlatrore3e HarpeBa HopoHEr ryp6yneurur,rMll rloronaMr{,

Sueprun aracrrrq rorona (ryp6ynentHafl I{ rerlJroBarr mrecte), oqpegeJrfleMarr

gounneponcxor,i ruuprnnofr aMrrccrrolrrrbrx rurunit, coorBercrByer rrplaMeplro

30000'. floroH, BxoArI B r(opolry, Blroclrr IIa HaffiAyIo fioptrycItyJly auellrrlrc,
coorBercrByroqyrc aroft renueparype, Taxoft rloron HLrHar{ Ire Mo}I{eT Harperr,

cMecr, nopouanr,uoiir Mareprrrl u cnoer,f co6creeuuoft BLr[Ie qeM I{o 30000'.
Macca Hopolrrrr, B opeAHeM, ocraercfi uoctosuuor,l, cJIeAoBareJrr,IJo, BBaMeIr

nam4oft, nouregruerii B rtopoHy qacrr.rUbr IIoroHa [oJi]fiHa yJIererl B Me]I{-

sBesArroe npocrpaHoTBo vrru uepeftrr.r r xpomoc(repy qacrrrl{a HopoHr,r,
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yr{ocflrrlafl c co6ofi Drreprrlrc, coorBercrByroqyrc 10c rpagycau. flcno, qro

ryp6y;teurubre IIoroI{II, ecJll4 OHII BxgtrflT B l{opo}Iy, TOJIrI{O OXJIa}IUaIOT ee'

flocHorr,xy r{bl IIe aI-IaeM ucroIIHLIItoB qacruq c AHepIUeft 6OnrrUe 106

lpa[y0oB, [arcullx }Ix B nocTaToIIIIoM HoIItrqecTBe, IIpI,IxoAl,ITcfl AonyCTIlTb

(ua gauuom eraue pa3Burrr r{ayHlr), IIro HarpeB r{opoHril [pol{3BoAl4rctr

AIeHTpUqeCnrrMIa I4 MaIHI{TIILINII{ IIOJIfIMI4, SIIepll{fl ItOTOpbIX qeptraeTCfl Id3

r{aHpOCHOIII{qect1ux ABIt}fie}II{ft B HL{}I{eJIemaUIIx CJIOflX U II3 BpaIIIOHIIFI

Coruua,
Inuoreaa Alt{)nena o HarpeBe HopoH[r MarHr4rIro-rIrApoAI{HaMrrqecI{I4M14.

BoJrr{aMrr, r4Aylqr{Mtr or IpaHyJI, trOBI{AI4MoMy, HeBe]lHa. Bo-ueperrx, aBrop

IrelpaBr{Jrbrro norrbByercn t}opuyrofr AJrg rIpoBonI{MocTI4 triraaMr,r B MarrrllrHoM

IroJre, fIpoBoAI{MocTb cr(JraAllBaeTcfi 113 AByx ItoMtIoHeHr - BAoJrL BJler(rll}I-

rrecHoro noJJfl 14 nepnerlAr{HyJrrrp}ro r{ HeMy, Iro [JIfl pacqera rroeo(PfiIIr4eHra

BaTyxaHr4fr BoJrHr,r Hylr{Iro rroJIl,3oBaTbctr ToJIL}to [poAoJrluoli noMrrol{errrol'i,

nolepequaf (Horopyro ranlr{e I{cIIoJIr,3yer A;mt}ren) rre Hecer sIIepIuI4.

Bo-nropr,rx, B MoAeJrr{, npelJro}ne}ruort A,nrr}rneuoM, Ire BrrlAep}r{uBaercs ycJlo-

rue div V :0, ecIIIT paBMepLI o6racrl4 Hore6aullft HoHeqHLI. floerouy, i{poMe

11otrepeqghlx B9JIII, OT IpaHI{q O6.rracTrl Holre6auuft [oiiAyT trpoAoJILHhIe BoJIHBI

clraTr{fl, I(oroplle 5yUyr pactrpocTpaflflTbofl trepneIIAItItyJIflpHO H HanpaRJIeIIIIP

pactrpocTpaHeHl{fl IIOnepeaIIIbIx BoJIII, Hecyull4x SHeplI{m TpaIIyJIEI BBepx, lt

6ynyr yHocl4rb orreprldlo B cropoulr, paccel{Barr ee.*

flepeftgeu H paocMorpellulo IZrloreBLI IIfIUIoBcHoIo. Ilofle, ]IalpeBaloqee

HopOEy, He Mo?I{er 6srtr uoreuq[IaJILHLIM II, oAHoBpeMeIIHO, craUI{oHapHbIM'

Har{, HarIpI{Mep, troJIe, ypaB}IoBeIx}IBaIouIee troJIoBI4Hy Beca [poroHa, TaI( Haf(

Tar(oe IIoJTO BLISoBer IIOBoe craIIIIoHapHoe paCnpeAeJIeI{lIe IIJIOTIIOcTeft B

COoTBeTCTBI{I4 C BanOIIoM Mancnenra-Bo;rrquaua, a AJITI HarpeBa Hy}I{Ho

co3Aarrr{e rroroHa oJrer(TpoHoB. floror rro}r{er 6r,rrr, sbiasau rlJrurIoreIrq[aJIbHEIM

HeCTarlrroHapHr,rM I4Jrr{ BlzxpeBr,rM IIoJreM. BCre4crnue Br,rcoI{ot gJreHTporIpO-

BoAr{oCrrI HOpOHLI BCrII{Oe trOTeIUIIaJILHOe troJIe (nauplrn'rep, noJIe Me}I{[y

AByMrr aapr4aura) 6yler 6rrcrpo Heftrparrl4aoBaIro nBrrlner{r{eM aapflAoB.

I{anpuuep, ecJrr4 B Her{oropoM cror6e aJreHTIloHtr cABITI{yrcf no,{ BJ]IlflHIreM

rroJrfl roJrbr(o Ha t cM, trOJryaII4TCfr noHAeI:ICarOp c 3apf[aMr{ Ha t cM2 [J]a-

crnl{': f ne. HanprI?neHllocrl rIoJrE B rar{oM noHAer{carope (ecnu pa3Mepbr

(rrJraorr4rr)) 6onrrue paccroflIll{fl Me}I{[y uruu) E :4nne, tant, qTO ecilI4

n : 101 , E : 1,8 B/CM, B ro BpeMfl I{aIt AIIfl troAAepffiaull.fl reMleparypbl ftopo-

rrbr Heo6xogl,rMo, rro [oAcqeraM l[nnoRcttoro [15], 10-e a/cu. StraquteJrr,Hafl

pa3rrocTb rroTeI{qrIaJIoB Mo?neT cytqecTBoBaT6 TOIIEITO Me}r{Ay TOrIItaMI4, ABI4}rie-

HI{e Me}fiAy I{OTOpbIMI4 SaTpyA}IeEO IIaJII{qI4eM CLIJIE'I{OIO MaTHI4TIIOIO [O,Tf"

OAuaHo B DroM Cilyqae He Mo11(e'I npOI4cxOALITB It CI4J]LHOIo EalpeBa, ral(

rtalt [Brr[(eHr{e DJrenrpouoB BAoJrr, Jlrrrrrrit Drel{Tpuqecxr4x cI,IJr rrpol{cxol,rr1'

* lnuo.rearr Meuse,rra o Irarpele r{oporrbl ropn.reii lrar:epueit, mrrognrqei tr3 llellp
Cornqa, a trInapq[rrnbAa o EarpeBe ItopolrBr rrorot(oM ar{ycrrl{lecHrrx [ryNIoB ilIr,r HC

paccMarpEBaeM, Tar( RaI{ aBropEI Ire AaroT ItoHr(peTIlofo MexaHl,r3sla, co3Aalolqelo troToI{

ageprtrE. Itpolre roro, Ionrg [18] rreAaBuo tror{aBaJr, qro MexallrrBlr IllnapqurursAa
trpo rElrolctru T BTopo^ry llar[aJry roprlolll4 llaMEI{t .
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MeAJreHHo. Megneuuocrb IIpeBpalqeHlrfl aEeprrrlr rroJrfl B TetriroByro o6ecuesfisaer
AJrr.rreJrr,EocTb ero cyqecTBoBaHI{fI.

Egraucrnenuuft rzg arexTplz.recxoro rona, rrpr4 noTopoM Ire rroflBJrfler cg o6-
parr{oe rroJle, Blr3BaHrroe HanotrJreu}reM BapflAoB, flBJrflercfl urxpeaoft rox. To rxe
caMoe MEI I{MeeM B npaHTI,IHe, rAe cnoJrrno-uu6yAr, fipoAoJrrnr{Tetrrrrrrt roh-

BoaMolr{e}r roJrr,Ho trpr.r BaMr{Hyrort erenrpnqecxoft r{errr4. Iloelrgzuouy, H&-

rpeBaror HopoHy uMeHHo Bt{xpeBhre sreHrpI,IsecHI{e rroJrfl, r{r{AyrlupyeMbre
rIepeMeEIrbIM MaTHIITHrIM rroJreM. Snerrpnuecr{rre rroJrrr coo6u1arcr aHeprflrc
r"[aBHbIM o6pasou srrer{rpoHHoMy ra3y, a [ocJ]eAHr{ii, 6naro4apfi cro.rrnHoBe-
urlflM, trepeAaer cBoro aHepruxr [porouau. 3ra [epeAaqa BoBMo]fiHa ro..TLr{o

tlpu Tr1T". tleivr ganr,ure or noBepxuocrl4 Conuqa, reM pelne croJrr{HoBerrlrfl r{
6onrure AoJrE yJreraloulrax 6r,rcrprrx aJrertrpoHoB, Tar( rrro 7, gonxtuo Torfie yl{err6-
Ixrrrbcfl. florlr4r.rlrouy, a:ror a{r{rexr r4rpaer 6orsuryro pons n na6nro4aelrou
(HaH Mbr paccaru railrl) uageulur T " c sbrcoroii, TaH r{ax rroreHrlrraJlr-
Hoe SJIeHTpI{qecHoe u rpaBr4rarlrrorrHoe rroJre He Merrrrer cpe4ueft aHeprrdlr
tracrl{q, a oxJla}r{AerJrre Ha rroHax Fe r,r screAcrBr{e rlruep6onrauecxrrx nepe-
xoAoB ocna6eeaer c Bbrcoror-r rar{, qro r4alyqaeMafl s 1 ciu3 a}reprr4fl y6rr-
Baer c sbrcoroft 6rrcrpee, \teu ne.

Oqeuranr, rpn Hanoft paaHocrr.rreMleparyp LT:7"-7, noron rerrJra or
SJreKrpoHrroro raSa H rrpoToHrroMy yllaBHoBeurr4BaeT0fr [oTonoM TelJra, yHo-
cl4Moro 6rrcrprrun nporoHaMtr B Me?r{BBeaAHoe npocrpaHcreo. flpyrze Santopr,r
oxJlarr{Aerrl4fl lrpol'oHHoro raSa HecyqecTBeHHr,r, [ocnoJTbl{y [poTo]IbI lrpl,I
Tp:708 flpaxTurlech'r,r Ee r{oHl4ayror lr ne eoa6ynrgaror aroMoB r{oporrlr.

Sneprran, nepeAaBaeMan s I cuB Ba 1 cen or aJrexrpoHoB rt nporouau [19]

9
Eep: Zrea+kLT, (22)

rAe

- qacro ctornnoaeurrft B

).
)t" w ),": --L- 

-[,,.I4Hhrv2

- 2n"a" _ ff ,"ao
uaP ["1," Vr-),n

1 cnrB sa I ceHl Me?fiAy aJrer(TpoHaMrr r.r trpororraMr{,

cno6ognr,rx npo6eron aJrer{rporroB n rrporonoB

: t0-3 - cpeArrfls AoJrrI trepeAaBaeMofi aueprr.ru.

1 cu3 ga t cen BLrJrerarcrquMr{ trpororraMl{,

Z^p\X/Q (.n +mu'uL

coorBercrBeulro; i x

Sueprur, yuocrrMafl

2*"
tTl,H

a3

(urr aaueuneM cpeAHroro cxopocrb yJreralolql4x qacrull napa6orzvecnoft, rax
HaH C yBeJItrqeHUeM CI(OpOCTLT qIrCJrO IrporOIrOB 6r,rCrpO rIaAaeT, eCJIrr trapa-

6onz'recHas cnopocrb rre clrr4rrrxoru 6nraaxa H TepMuqecnor,l). OAuaxo qacrl
groft AHeprr4rr, I{[yrqafi rra fipeoAoJreHtre colpoTr4BJleHtrrfl, ocraeTcg B r(opoll9.
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iloaronry [Jrfl or{eEHLr sucroft trorepr.r eueprult ua t cu3 fiopoELI trpuMeM

EMecro zL aua.reure HBa[para uapa6onuuecnoft cltopocrr,r ua 3.Rg

oln:0.b.1014.2(L-p),
r4e cotrporr4BJrerrr{e y}r(e MaJro. Sruu xaH 6nr npeguonaraerca, uro Harxgr,rft

npororr rparr,rr DHepruro, rpe6yemyro AJrfi noAceMa lo 3 .R6, roJlblto Ha rlpe-
oAoJreHrre cotrporrirBJrerrr4rr, a AaJrblxe - ToJrr,Ho rla IlpeoAoIleEue rpaBurallrrlr
6ea couporzBJrerrfffl.

flocHomny troreps oHeprrru Ha rrpeoAoJreHrre corrporuBJrerufl 6omrue,
qeM Ira trpeoAoJreHr{e rpaBrlrarlr{a, Lt IIacTb alreprr4rr yJIeTaIorqI4x rlporol{oB I{AeT

Ira HarpeB Hoporrhr aa 3 fig, orura6Ha or raT(oro [otryrqeEufl ue AonrHna 6urr
BEJINHA.

Bealreu yJreraroqrrx 6rrcrpux qacrtrq zB Htrr?nrrr{x cJroeB Hopourr rrpuxo-

.qflr Apyrrre c HBa[paroM cpeAlrefi cxopocru fiz:{-:2.5.101a. Oxonsa-
mTt

'TeJrr,Ho trorepff aEeprr4u trpororraMrz s 4. c^,r3 aa i. cex

Ep: ZplV A (ro) * *n (tt\* - o'). (23)

Vcnosze crarluouaprrocru

z,od * kLT : T,pw @ @f + ms(o?a - or),

orxyAa, uctroJrbayfi (12) c trpr{rrnrr,rMr/r Bbrlrre BHaqeEI4flMI,r BeJrlrquu, uMeeM

L?:1.5.1"07 O(ro). Q4)
Bamuo BaMerlrrr,, sro A7 3aBr{crrr or trJrorrrocrr{ ToJrr,Ho vepea O (ro).

,(nn onpegeJrerrufi {rzauuecxrax ycaonraft ao suemueft Hopor{e Mhr rrMeeM

cucreMy qerr,rpex ypanueuut: (7), 4arouree ra6n. t, (8), (16), (24) c HetrB-

Becrrrr,rMr4 {yuxquanrur or .R- 9, ?p,iI",@(ro)u rrflroe, gu${eperqzaJrbuoe,

"qJrfi rrepexoAa r{ ApyrnM sEaqeHuflryr R-o6o6rqenue (15):

drz : - [r.zs. to,, # + 10.e6 (r - B).r0. (])'] aa. eb)

Peay;mrarrr q[cJretrHoro perueur{fi cucreMbr Aarrbr B ra6ri. 3.
Ta6;ruqa 3

Crpoeuue tr [trccrltreqtrff Eot{Borepunqeoroft Bopoutr

n/EO lvx I 0s,

3.0
2.75
2.50

2.00
1.75
1.50
1.25

0.55
0.532
0.515
0.508
0.503
0 .500
0.500
0.500

6.25
6.91

B .53
10.0
[1".4
11.9
11.0

,.b)
7 .BL
7.89
8.79

10. t6
11..4
'1,'i,.9
tt.0

5.9
7.06
8.51

10.56
13 .39
ri"7 .6
24.2
35.5

9. 10*3
6. t0-3
3. t0-3

r .7 . t0-3
t . t. t0-3
3.3. 10-4

2.4"0-6
2. t0-8

tt".2
13.0
13.5
20.3
ef

30.4
7.5
0.075

t . 3. 1044
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9uc;ra ra6nlrqrr BuyrpeHr{e corJracoBarrhr, ogHar{o r.{x roquocrr, BaBr,rcrrr
or trptrHflTr,rx gfia.reHr.rrt sneiunux [apaMerpoB. IIp, r{SMeueHrrr[ trocJ]eArrtrx
peSyJIbTar[r Tal{ffe I{3MeHflIOTCfI, HO COOTHOrrreHr4e Me)r{Ay ,qaH}rhrMr{ AJ]f pa3-

.urrx .R n o6rqem coxpaur,{rcfl.

I4cnonrsyn Aaurrr,re ra6nlrqrr, HaxoAr{M nt4ccr.rfiaqrrro Hopoubr MeroAoM,
aHaJlorr4rrlrbra,r t4crroJrbsoBarrEoMy nrrure (1[). O6rqee qrlcJ]o aroMoB, yJreraro-
tIItrx I{3 l{opolrhr aa I cen, paB}ro 7.3.1034, qro cocraBJr ser 2.1. 1010 r / cex,
ann 6,7.101? r /rog. 3a 1010 Jrer yJrerr4r oAHa rpexcorrbrcfiquafl Maccbr
Conuqa - Beruquua, Ire ffMerorqafl HocMoronuqecHoro BuaqeHr,.rfl. paccuorpe-

uue ra6nuqbr rrorraBnrBaer, qro H rpaHrrrlalr Hopour,r p u LT pacryr, a O u I/
MeEflIorcfl MeAJIer{[o, arlrr[rentltnnrrr,l cnoft orJrera npororroB rTorrrralrJrcfi. Haln-
que Marrrr{THoro rroJrfl, a Bo3Mo}fir{o, qro cna6oe troJre no nueiuneii HopoHe
ecTL, MolIteT ToJILHO saMeAJII4Tr, OTJIeT qacTtr{rl, T. e. yMeI.IbrrIt4TL N W LT,
aprrpw6naalrrr H0.5.

Vqer Ea[u.nrrl B nopoEe Apyrrrx BJ]eMeHToB, yBeruquBarour,Ix cpe4uzfi
MoJreHyJrfprrrrfi nec, coorBercrBelrHo yBeJrr,rrrur p lr, trpotropq[oHaJ]Erro, T"wTo.

,(o cux nop MLI He yrnrrhrBaJrrr renJronpoBo,qlrocrr,. O6:rscnsercrr ero,
Bo-rrepBrrlx, IIeBoBMolnHocrLIo yrl€crs ee 6onee uma MeHee crporo, TaH Har(

TorAa rrylnHo uMerl ycJroBrre retrJroBoro 6ananca AJrrr BJrer{rpoHrroro ra3a,
rITo Tpe6yer 3I-raHrIg Eelrseecruofi Molrluocrr{ r(crorruur{oB HarpeBa aJrexrpou-
EOIO raBa; BO-BTOpLIX, TeM, rITO TeIIJIOIIpOBOIHOCTL EeCHOJIEHO SaTyIIIeBEIBaeT

ponr, r$axropoB, yarrrrbrBaBrrrr{xcfl rrperfiAe, He lt3}Ieuflfl tr4x r{aqecrBel{tro.
Paccntorprant s o6ulflx treprax BJllrflr{rde rerrJrorrpoBoAr.rocrr4. flo zanecrnoft

rlopuyre rrJrorrrocrs rroroHa rerrJra F : -T # , r4e xoorp{ruqrreHr rerr,ro-

IrpoBoAHocr vt T : {n"lr"; i,? - ycpe4IIeEIIoe 11o .17 3IIat]eIII4e IIpor4sBeAe]II{fl

AJrr4Hbr cno6o4uoro ipoOn"u I (z) na cropocrr,. V.rfirbrsas roJrrno crrJ]buue
ornJroneurrfl rrprr BaarrMogeftcroura c IroHarIIr, Pocce;raug [20] uonyvlrtr ilnfl
Bepxuero [peAeJra noe{rplrqueura rerlronpoBoA}rocrr{ r{ourraoBaurrot uareprau

Br.rparfierrue

76 / 2k T6 \'t,y: n^\_a;) ,

rge Z - cpeAr{Frfl crerreHb uoHrtaaqru. O4uano B pacqer Poccetanla Hy)r(]ro
Brrecru cyrqecTBeHrrr,re r[3MeIreHl{fl. Aog TeruronpoBoA}rocrr4 cyrqecrBeHrrbr

6r,rcrprre qacrrrr{br. ,{nuuy cno6oguoro npo6era qacrr,rq, ABrr}fiyrrrl{xcfl co

cHopocrblo 6onuue tennonofi, olpegerrrlor ne 6nnenrte croJrr(HoBeHrrfl, a Aa-
Jrer(rre, cta6rre naauuogeficrBtlfl, rpuqeNl yBeirlrrrelrlte ropMo)fielrr.rfr onpeAe-

Jr'ercfl MrrolHrrrerre, rn f #fL, paBI{LI}I 23 a ycnonusx nueruneft Ho-

porrar. Taxun o6pasolr, tr, a cnegonareJrr,Ho, I{ y yMerrbrrrarorc.rr a 23 paaa.

B peeymrare rraxollrM AJrrI Drler{Tpounot rerrrronpoBoArrocrrr ye = 8.108
n flJrtr .uporouuoft ypxZ.707,

cpaeunu rrJrorHoorr, rroror{a grreprrrr{ uprr p :2 Rg BoJre[crBr4e

upotouuofi TerrJrorrpoBoAlrocrr{ nprr noJryrreurroM rraMrr pacnpeAeJrel{rrl{ TeMle-
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paryp c rrorepeft srrcpl.trl{ HopoHort HaI I cM2 yr{a3aHHoft c{epEr BcJrelcTBue
d:r _

AucctrraqurrrrpororroB. flonorrrarr Zt :-8.10-6, tor4a ,F : 160 apr/cuz cex.

C 1 cuz yJreraer rrpr.Ilrepuo 7,2.!)LL [poroHoB/cen. [tanr4r,rft us Hr{x yuocr4r
ug6r,tto.rryro IraA TerrJroBofi oueprnro =5,10-ro opra. Cne4orarenruo, Bcero

ynocr.rrcfi or{oJro 60 spr / cu2 cex. floroxu oxaaLrBarolcfi oA}roro [oprnra.
flrx anexrponoB ,E 3EitqrirreJrLrro 6omure, a ran r{an rrx Ar4ccr{naqzrr B

ueJIoM TaHafl lr{e, TenJronpoBoArrocTb AoJr}r{Ha rralpeBarB BrrerrrHroro HopoHy,
rr paBnoBecue ycrar{oBrrrcrr [p]r 6onee sbrcoxoft reNrrreparype, Horga r]la-
Ardelrr ? ylreusmr.rrcn, a pacceflrrrre yBeJrurrrrcrr. IlocHonsny Ar{ccrrnaur{r
cr{JrbHo 3aBrrcrirr or T , rrocne71rrflFl r.rBMeHrrrcFI Ee3Haqrlreflblro? TeM 6onee .rro
qacTr, TetrJloBoro rroTor{a [poxoAr.{T [aJrr,rxe 3 fio, BocrroJrrrfrfr troTeprr Ea Arrc-
cr4[arlr{ro rr3 caMr,rx BHerrrHr{x rracreit HopoHbr. flonrrurenrae Tu ms-za TelJro-
rrpoBo[Hocru 6yAer 6onrme, tre\{ IroBbIIrreulz.e Tp, TaH rrro rrofiBrrrcfl pa3uocrr,

BJrer{rporHoft n nporouuoft reMleparyp lt troron aueprrrrr or sJrenrpor.roB

n trpororraM.
Pauee Mr,r rroJryqunw Tu rze na6nro4aeMoro rpagr,re]rra e/rexr:ponrloii xon-

rlerlTparlru4. flperuurenrae trorona rerrrra HaA trorepflMrr uonter: 6r,rrr, o6rsc-
Herro TeM, qro Ar{ccr{uaqr{fr Hecnonr,no (uo He rra lruoro) 6onrure Br,rqucJlerr-

nor-l, lrm,r reM, rrro nplrHflroe paclpeAeJrenrre rrJrorrrocrn (anrrrcqeeca rpy6o
ycpeAHerrr{brM npr.r6nrztnenr.reM r{ geftcreurelLrlocrrr) rrporI4Bopeqzl' r]r.rar.r.re-

crir{M BaHoHau (o npe4eJrax rorruocrr{ Ira[rr4x paoueron) rr He Mo]fier ocyqe-
crBrrrrcfl E r{axoft-rr{6o o6nacru peanr,uofi HoporrrJ 6eg ne6ont,ruoro
IISMEHEIII'Ifi.

Ha.recrseHuo sce oco6enndcrlr ra6;r. 3-rraAerrr{e ?"uTr rr pocr T"-7,
H rpaHr4rlaM r{opoHbr - coxparrflrcfl, IIo rpaAlreHrbr reMueparyp u pasHocrl>

ffr-To 6ygyr MelIbIrIe.

B aaH.lro.reurde orrpeAeJII4M, r{aHoe yBeJrrrareurre trLrccr4rraqrrur coBMecrrrMo

c pacCMOrpeHIIEIMIrt MexaEIlSMaMLI trepeAaqu 9IIepII{I{.

flonycrzlr, trro Al{cc}ruaqr.rf r{opo}r},r yBeJnrrrrrJracr, Ha ABa rlopfr[r{a, T. e.

rda croJr6a HaA I cM2crleprr 2fi6nureraer 7.2. 1013 uporouoe n 1cex. OHu yHo-
c.rrr aHeprr{rc 7 ,6. 103 opr f cwz ceu. 3ra aueprufl AoJr}r{}ra HoMrreucrrpoBarr,crr

rerrJronpoBoArrocrr,ro Luttl uepe4aveft TetrJra or DJrerrrporroB n lrporoual,r.
Oqeuulr, Hanoe troHrrlr{eulre reMrreparyprl rrporoHuoro raaa Mo}r{er coa[arb

rar{ofi troron aHeprl4r.r. B c.iryuae retrJrotrpoBogrrocrrz F' : - ",( # , orHyAa

r4MeeM -*-+-+#:3.i04.
Tpyuuo Aorrycrr.rrb, .mo taxor,i rpaAr4errr 6y4er ua paccrosutar{ Meur,rue,

qeu 3.5.10e (0.05.R6), nocxoJrtny pearb rr[er o HafrpaBJreur4rr, B noropou
gr$t{iyaua r{ relJronepeAarra rpoucxoArrr cno6o4uo. Ilounmeuue reMrreparyphr

B aroM cJryrrae Lf : #A.R: 100, uro nano a6cypgno.

B cny.lgg Bropoto MexaHrdBMa r{oMleucauur.I troHrr}r{eHr4e reMrreparyptrr
orrpeAeJlsercr rlopnrylot (24) mnu eir. uo4o6uort rt rrpr4Bo,qrrr H errtre 6onee
a6cyp4nolry pe3yJrbrary. Tanrau o6paaom, Ar4ccr{[aur{fl Mo}r{er rrpeB},r[rarr>
Br,IqucreHHylo He 6orr,ue areM B lrecnoJrr,Ho AecfITr{oB pa3.
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ATtAAEMI{fl HAYIT CCCP
I43 BE CT14fl. IIPbIMCI{Ofi ACTPOOUI314TIECHOfl OBCEPBAT OPV'I/I

ToM, v, 1950 r.

o pAorrpnfruunuuu oHEprI{,n B crl,rsrpax Hnrcoropblx
HTTSnOTDMIIEPATyPHbIX BBDSA

il. il. fio6pompa,aum

Pacupegeneutre Dueprrrrr B cfien?pax B Pegasi, p Persei u cr I{erculis lrcc,rleAoBaJrooL

'ts rpe[errax 21000 ( f < 8000 A no cneHrporpailrMaM, rrorry.IennhlM aHaAeMIlr{oNr I. A. IIIafi-
rroM u aBropoM n CuMernae s 1936-1939 rr. I{enpepr,rnnrrft ctrexrp orlrx BBeBI, (tsocora-

.nonrenurtfil [poBe4er{ueM nnannoii rprrooii qepea Toqxrr MaI{cITMaJ]LEot truteur:rnnocrz,
cpaBrrr{BaJrcrr co clor{rpoM cr Arietis. 3asflc[r,rootb paauocroii norapr{rmoa IrlrrelrcuBlro-
creii ua6,nro4aeuori anesgrr u a Arietis or t 7 ), pe3xo ynJrorrrlerctr or nprr'tormrefiuoft,
.coorBorcrByrorqefi zaryueurro o6eax BBeBA tro BaHoEy llraura. I{prHaa tra6nro4ae,ur,rx

orxnoneuaft or npnrroii xopomo rroBToprrer HptrByIo al.rrerrcr{Bl{ocrrr troJroc or(Ecu rzra-
IIa; oqeBIIAHo, qTo IToTJIoIIIeIIEe B IIOJTOCaX MOJIeHyTTBI OI(trCE TrITaHa CtrrrbHo IIOEU]I{aeT

!trrrTerrcEBlrocT6 uSiryqeErrfl rro Bcerfy cneHTpy, B ToM tltrcJ]e tr ts TotIHax, trNreroqtrx

nar.r6onrruyro ua6.rrrogaelryro LIIrreIrcIrBHocrr,.
V.rer fioHllxrer'rllfl ,rpftocru aroro ({ycroi]r.roroD HerrpepBrBl.roro cfler(rpa tro(a3BlBaer,

rrro rr3ner.re[ue reMrreparyphr 3Be3[r,r or 3000 [o 2500o tsbl3oBer yMeirBlrreur{e Buaya.ir6-
rrofi apnocrz BBeBEhr na 3.7 aB. n., ([rororpa([uqecxofr fipnocrr na 3.2 as' B. rlpu yMerlb-

rrreuutr 6o"nouerpzuecHoli npxocrr Bcero IIa 0.8 as. s.
FIa ocuoralrulr ony6.trxorarrflbrx MareptraJ]oB llpyrrrx aBTopoB [lox{Eo trpe[BapE-

.Terbl{o [pocrreA1116 rrocreneurroe Bar(ol{oNIepEoe yBer[qeuue orI{JIorrerrrlt aanucuuoctz
Alogl^ or 17). or rrpnMoJrtrrrefiuoft npu [epexo[e or sBeBA rrJracca F x aneapalr naac-

'oa M (aneaga cpallueutrE nnacca A0).

tr{ayyeuue pactrpe[eJrerrlln al{eprrrlt n ueupepmnuoirt ctrefirpe BBes[, HaH

,orrrocrrreJrEr{oro tro cpaBlrel{urc c HaHoft-Jrl{6o craHAaprHoft 3Be3Aoft (uarqe

B0ero co SBeSAaMr{ HJracca A0), tax 14 a6coilIorHoro, tro cpaBlreHl4ro c na6o-

paroprrbrM ucroqHl{rtoM I{3nyqgsu" c I{sBeorlrOfi reMlreparypoft, f BJlsercs
.oAHoft r4B ocHoBHErx BaAau BBeBArroft ctreHrpo{oroMcrplalr. B 6olruururcrne
aryqaeB Tar(rre uccJreAoBaHr{E IrMeIoT ItorleqHoft UeJIbIO yCTaIIOBJIeIT[e ralt
HaSErBaeMOft IIBeroBOit TeMrreparypr,I 3Be3Abr, oAHoro I{3 Ba}r(}It'Ix trapaMerpoB

'ee {rusrzuecHoro cocroflIrlrfl.
flplt ncex pa6orax tro otrpeAeJleHulo uBeroBr,rx reMleparyp 3BeBA, ecre-

crBer{Ho, Eeo6xoAuMo rrpe[troJrararb, arro B paccMarpr,lBaeMoft o6nacru ctreHTpa

BBeBAa UBryqaer, xorfi 6hI [p1,r6ruffieH]ro, HaH a6corlorHo qepHoe rrJrrr cepoe
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TeJro, r{Harre noHrrtre r{BeroBor,l Terftreparypr,r repfler crrbrcJr. Cyqecraeuuo
I[ erqe oAHo yciroBlre: Torrr{r4 B ctrer{Tpe aBeBAbr, err6pauunre AJ]fl cpaBHeHIItr

r{rrrer.Icr{Buocreii lrs,Try.reEr{g ee rr crauAapTrroro r{croqHtrria ugilyrregr{fl, [oJI]IiHBr
6urr gocrarorruo cno6ogurr or nranlrii trorJrorqeHr.{g, 6reugr.rpyrcrquxcfl Apyr
c ApyroM rpn 4auuoii paapeluarcu1eli cr.rne crer{rpaJrbuoro npz6opa. 3ro rro-
poe ycJroBrle 6yaer rreBr,rtroJrurrNfo B ror{ crysae, HorAa IIrIeer Mecro cIrJIb-

noe (rlrsuuecxoe 6ner4upoBarrrde, T. e. Hpr,rJrr,fl rrrrlporrrx rlrurnti rorJrorqeurlfl
BBar{M}ro trepexpbrBa.rorcfl, r{ HenpepbrBHr,rii cnexTp B crpotoM ct{blcJre cJroBa

rrepecraer cyurecrBoBarb, 1116 crarroBlrrcrr sce 6oree BaMerr.rbrr( trpla nepexoAe
I{ IIOBAHIIM CIIeI{TIIaJILHbIM I{JIaCCaM. .

IIpe4uorolHeuue, rrro BBe3Aa I{BJryrlaer ItaF( a6conro:rno qepuoe re.rrof

rrMeer Becr,Ma npn6,nurxerlnsrll xapaHrep. Xora EeSnep [1] r cBoeM o6sope

lleayrrrrraroB cneHrporloroMerpr4qecl(nx pa6or rax r!opuylrrpyer o6uuft BETBoA:

<3ueprur, l{3Jryt1ngpr, SBesAaNIrI, HpoMe ylrrpa(xlonerosor,:t sacrfl crlerirpa,
xopouo rrpe[craBJrrlercn lhannoacnoii xpunor,lu, oAIraHo BbrBoA aror r{}ICeT

Bec6t{a orpaHl{rlel.rHoe 3lIi)rreHr4e, TaIt HaH AaiHe AJIfl 3Be3A paHHI{X CtreHTlla,'1b.

H6rx H.'taccoa na6nrogarorcfl cynlecrnelrubre orr(JroHelrrlfr or Bar{ona IrBJryug1111q

qepHoro rera. flororE(eHrrc crarroBr{Tcfr eue 6o,ree cJro}rt}rblM B cryElae BBeBA

trosAllr4x cuer(TpairbnlJx r{JlaccoB. B crarr,e, trocBrrrqelrHol,l Botrpocy o BBeBA-

rlrrx reMrreparypax, flaunenyx [2] maurer rro rroBoAy paclpeAeJrell{fl alreprl{t4

B crrexrpax BBC3A rrplr reMreparypax 3000-4000' (ttp. 492): <3[ecr ectr
z gpyroft r4crorrrrr{H Hcotrpe4eJrerrrrocrlr. Coltunrenrtro, rrro6r,r [pu ralir{x
Hr{3r{rrx reMtreparypax Mr.r MorJrr{ rroJrr,soBarr,cff ((crraE{eErrof,r) {opuy;ror:i
gra rroeQ$uqrrer{Ta rrorJrorrleHuri rar,r, rAe orr BaBl.rcrrr roJrlr{o or noHI{BarIIrE

He6orr,uux r(oJrl4qecrB lrarpr{fl rr liaJrr{fl. ,(ante ecnr 6r,r lrrr a,rorJu{ na6nro-

Aarb I{ r.r3Mepgrr, Helrpepr,rBlrtlii cnen:rp, ero rpaglretrT AaBarI 6r,r cBeAeurra

cxopee o6 raaneuenun Hoerlrtprarlrrerrra rrolJroqeurrr, qelr o reMrleparype BBe3Abr-

Ho xopotuo rr3Becrlro, aITo, BcJTeACTBrae orpoMrloro rrlrcJla tanlvi,r norJ]ortle-

HI{fl, COCTaBIflIOTIIIX B OC}IOBHOM }IOneI(yJIApHLIe IIOJIOCTIT IIOHII?I{eHI'Ie Henpe"

prrBuoro c[exrpa rraxoArdrcrr Br.re BcflHoro cor,rEel.rr,1a. floerolry nJ]rr raril4x
HrrBr{oreMrreparypHbrx aBeBA rpaArrerrr BI{ArrNIoro crenrpa, Ha6rloAaeMoro

coBpeMerrEbrMrr cpeACTBaNII[, He Mo]r{er AarE, peanbHoro 3lraqeHl{fl TeMrre-

parypEr).
Xors rro coBpeMerrHLrM rrpeAcraBJreIIrIrIM Hoarpr]lrqr.renr uerrpepbrBHoro

uorJrorrleHr{fl rrpn Errsr{rIx reMrre paTypax otrpeAeJrfl eTcfl He lrorlraaqzert Harpufi
1{ r(airrrfl, a [orJrorqeHrreM paAr,rauurl oTprluareJrbHhrMr{ IroHaMIt Bo,4opoAa,

BCe ocralrr,Iroe r npraneAeHuoM Bbrcr{aBr,rBaur{rl flanuexyna coxpal{fler cBolo,

cr.rry. ,(atne 6oree roro - rrenpeprrnnurli cler{rp y H}rsnoreMrreparypHrrx
BBeBA, Bepofrruo, rreBo3l{o}r{rro na6nro,]1a'rr, ne roJrblto coBpeMeIrHEIMIr cpeA-

crBarrr{, Ho rreBo3Mornuo noo6rqe, ran r{alt y arrrx BBeBA AoJr}r{Ho 5r,rm
BeJrr,rxo rpraau.recnoe 6nen4uponarrrre, HprrJrr,rr coceAHlrx ruttul't ylr{e BBaI4MHo

IreprlrrpBrBarorcn, !n nenpeprrnnr,rii cfler{Tp, s co6crseHuoM cMErcJre cJroBa,

Irpocro He cyqecrByer.
flplr ar:olr [y]firro orMerrdrb, trro rIIrI{xoAI{Tcfl pacoMarpl4Barb noupoc o6

r{3Jryt1gg1r, r'a3a, rrMeroqero peSr{o nepelreuurrrt xoer}{rlrquerrr trorJlor{eHr.rf
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HaH IIo AJII,THe BoJrIrLI, TaH II no rJIy6I4He BcJIeAcTBIle CI4iIbHoIi SaBI4cuMoCTIl

qrrcJra MoirexyJr or reMrleparypll raaa. Taxuu o6paaou, cauo rrorflrue rre-

npepr;rDrroro cflel{rpa AJIrI Hl{3l{oreMfieparyplrBlx 3BesA, atlrocr]epa Koropl{x

Sorara MOJIeI{yJIaMI4, B I(3BeCTUOft CretreEII TepEeT cMhIcJI, a l{ccJre4oBaHrle

paclpeAeJreHrrfl oHeprurr B r,rx cfier(Tpe CTaHoBI4Tcfl 3aAaseft, ucHItouIlreJILHo

CJrolrrHoft, rro trpeAcraBIIfiIOIqeft 6omuroft Ua6nrcgare;rbnr,Ift u reoper[qecnul"I

r,rlrrepec.

tr{nrepecuo B cBflBI4 c arrrM orMerllrL BaMeqaHI,Ie Bpunnx [3] , 'rro: <(Dopua xpu-
noii nanyuer,r:,z,.f!, c ee ornJrorrelrl4trMrr oT l{pt{Boit ue;ny.1911ufl alepuoro reJra, trpetr-

cr aBJlfl er co6otr Her(orolryro xa panr epr4cruxy rporocQepra.recnnx cJroeB SBeBALI,

,t MolnHo oxtn,qaTr, ee cBfr3rr c ocHoBIrLIMI4 IrapaMeTpaMI{ SBeBAI;r: a6corloTlloii
flpliocrllo, Maccoi,i, rrJrorHocrblo . . .))

BorsrurancrBo aBTopoB, r{ccJreAoBaBrxr4x paclpeAerlelrr{e erleptlrrl B crler(T-

pax 3BeB[, OrpaHrltllrBaercfl AJrfl lrIrsl{Orex{Eeparyplrbrx 3Be3[ Jrrdrub yHasa'

HtreM, tITo orrtJrorreH[fl oT fiJlaHrtoBor(ofo .qaHoHa r43JlyaleHr4E OqeHb BeJILTI{U,

u Her BoSMolr{Hocrr4 rrpr{[r{car6 3Tr,1M SBeSAaM CnOlr,xO-Uu6y4r yBepeuHo

orrpeAeJreHuyro qBeroByro reMlreparypy. Oguaxo xapaHrep ua6,rlo4aennr,rx

orr{roHe}rl4it Ao llacroflrlero BpeMeIIr4 IlSytIeH orreHb MaJro.

Tax, Illaitlr [1r] B crarre o6 enruccrro]r]rbrx JIr.rurrflx B crleltrpax AoJro-
nepuoAr4rrecHrrx [epeNreHrrr,Ix sBeBA ylta3r,rBaer (crp. 7g), qro orHollreHlre

rrlrrrocrr{ clexrpa s o6fiacru orioJro HD x flpnocrrr o6nacrra cnel{rpa ol{oJro

Ily (HD : Hy) pacter y lloJrronepuoAlrrrecnux rlepeMeulrrrx BBeBA npu repe-

xoge r{ 6onee uoa4ur{M cnenrpaJrl;Hr,rM noApaaAerlel{tr{rM, a y o Ceti n {taaax,
ItaJreriI.Ix or Mancr{MyMa fpr{ocfl[, c[eHrp ol{oJro H8 Aaxe flprle, qeM onono FIy,
IITO IIAXOAI{TCfl B IIOJIIIOM IIPOTI4BOPEIIIIU C 3AI{O}IOM fITTATTHA. HA TY }I{E

,qellpeccr.rro B cler{rpe, [epexo[flruyrc name B cBoelo poqa I4l{Bepcllro y 3Be3A

rroBAHrrx nogpaaAeJreuur,i rrracca M, ynaarunaercrrtr n pa6ore IIIafina u fase [5].
Auanoru.ruoc BaMeqaHrre [eilaer e o4not uB cBolrx pa6or ra Bexnep [6].

Vnaar,rsag Ea vMerrrrrrerrlle rloxaaareJlfi IIBera AJrfl BBeBI rroBAIrI4x nonpa3[e-
renrar,l rtJracca M, Benltep AeJraer Br,rBoA, rITo Bo3pacrarorqrte oTr{Jrouenlrfl

xpranolt rlBrryqeHrrfl BBeBAr,r or BaHoHa r43Jryrrerlr{g qepHoro reJra oltaSErBaror

6o,ur,uree BJrrrflIrr{e Ha BeJrtrrtltr4Hy tror{a3areJrfl qBera, qeM TeMneparypHoe r{3Me-

HeHrre npnroi,l. Ou npuulrcrdBaer aro crrJrr,rroMy ceJremTrrBlroMy rlorJrorqeuulo

r aruocrlepax BBeBI AJIfl AJlrrHrroBoiluosoi,it alacr]r cfler{Tpa.

flpnoe AonaaareJrr,crBo rra/rr,rqurr cr{Jr[Horo [orJrorqeurrn r cuue-r[rroJlero-
soit o6racu4 cner{rpa BBe3A riilacca N Aano n pa6ore lllairua ra Ctpyne [7];
IIOI{ASAIIO, AITO IIOIJIOIqEUI{E BECLMA SIIAIIIITEJII]IIO II CBflSAHO C IIBMEIICEI'IEM

o6rqero xapal{Tepa crreHTpa s oToit oSnacrta, B rracrlrocrrl, c otre}rb cI4JrIrrrr,IM

yMe[r,ueur,rer{ urr{plrl-rr,r clenTpaJrbrrux ;nuulrii, oco6enuo BaMerI{f.rM y nv'
nr.rr,l HuKCa+.

l4epplrnn [B] orne.racr, rrro y AoJrro[epr,roAr4qecHtrx rrepeMeHrlbrx rraAeHI,Ie

lrrlreHcuBlrocTrr B crol)oHy r{opoTru{x RoJIH B BHarJureiltnort creueru r{oMflelr-
q[pyeTcfl yMeHr,rueHl{e}r [orJrorqeHl{E cBera B MoJreHyJrflplrErx IIOJIOCaX [pr{
nepexo4e n 6onee HopornororrrroBoft rracru crrextpa. B orAeJrr,Ebrx cryrrasx,
Hanpr{Mep y R Leonis B rrepr{ogbr ee MaJroit ffpr{ocrr4, rrau6oree Frpnoft Mo?fier
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oHaSaTrcs o6nacrr crer(rpa rfe,fiAy 4000 - t+226 lt c rrJrocHr.rM Mar{cr.rMyMo}r

onoro 4050 - zrt00 A.
IzIa npunegeurrblx Br,IItre 3aMerraulrtl nu4uo, .Iro coBeprxeEHo cueqztlu.re-

cHOe paclpeAeJrer{r4e sHeprrrr{ B crreHrpax Hr{sHoreMrreparyprrbrx 3Be3A orMe-
qafiocb r{HortrMr4 aBropaMr{, Ho He 6rrno ony6tlrHoaauo cHomno-un6y4t
c[creMarurrecxoro r4coJreAoBar{Lrn arr{x ornroueulair. Mex4y reM, lrayqenrte
o6qero xapaHTepa pacfipegeJreHr4fl oHeprI{I{ B cnenrpe lrr{Briore}rfleparyprrbrx
BBeBA rrBJrgercrl Heo6xoAnlror,i crynelrrrlo B uayrreHflu ,qpyrlrx BorrpocoB, ]Ia-
rrpl{Nrep: raHTeHcrrBHocru nantuft B Irx crreririlax, uHTeucllBrrocrr{ rloJroc ro-
rJlorrleur,rfi MoJreHyJr r{ r. A. 3a4a.rer-Yr nacrosqeii pa6orrr n rrBilflerctr rra}r1g-

EZe pacflpeAoreHr{fl sHeprrrrr B cner{rpax rpex Hr.rsrioreMrreparypEr,rx 3Be3A.

Ha6,rm4eulrfl, rrocJry)fiIlBflrue Marepr{aJro}r AJrrr Hacrofluleii pa6orrr, npo*
nBBo[rJ]r{cL n 1936-1940 rr. aHa[eMr.rxolr lllafiuou coBMecrHo c aBropolr,.
ua 40" perlnenrope Crauelracnoit o6cepnaropr.rra. llcnorreoraJrcfl ogrrolprra-
ueuurrii cuexrporpa$ c <4nlrunoiiD fiaMepoft (tlox. : 760 nrm).

I{e,nr pa6orrr - r.rayqeHl{e pacrrpeAeirenrrfi DHeprLIu B cleltrpax Et{BIto-

TeMtreparypEr,rx BBea[ Ir, B [aJlr,HerirueM, r,I3ytlgrra coorHoIUeHI{E UHTeIICI{B-

Eocrei,i [otJrouleHrrFr B paaJ]I{arHr,rx rroJrocax MoJrer{yJrr,r oxrrcr[ Trrraua. H co-

)naJreuuro, B rreprroA Bor,iur,r n 6noxa4rr Jlenuurpaga norlt6la BHaarurerr,Ha-E

vacrr, o6pa6oraur{oro Marepl{aJla, a rar{He cepfirr cner{TporpaMM, tro,nyt1g1r-

rrl;rx B 1940 r., rroaroMy MBr BbrHylr{AeHr,r orpaurrqr{Tr,cfl rror{a roJrbno nepcoii
qacrr,Io SaAaqu - rlccJreAoBaHr4eNr pactrpeAeIleHr.rrl SHeprlrl{ B clel{Tpax rpex
BBeBA, ocHoBbrBaflcb Ha coxpauunureficn rlacru Marepl4aJra. Hanr Ka?fiercf,
IITO IIOilYqEEIIbIE PE3YJ]I,TATbI IIPEACTABJIflIOT I{EI{OTOPT,Ifi T,TUTEPEC, HECMOTPfI

Ha HeaHaqurenrurrit o6relr rtcrroJrlaoBaHlroro [Iarept4aJIa.

Curacox crterirporpaMM, r{crroJrr,BoBa}rrrbrx B Iracroflqeli pa6ore, [puBeAeH

s ra6r. t.
,(ncuepczn cner{rporpaQa 6rina paBHa:

26.5 A/un npz tr : 11000;

61 A/nru rpra ) : 5000;
21"4 Ainmr npu l - 7500.

Irlnrepecno orMerrtrr o4lry oco6elrHocrl Clel{rlorpaMM, clrflTr,rx B 1936 r.
/]na noryuerrua B xopo[reM {roxyce BoBMo}nHo 6orr,ruer,f sacrtr crrer(rl]a,

rro Mr;rcJrI{ IIIaftua, 6r,rla clioHcrpylrpoBalra oco6an Haccera, Aaloqarr Bo3-

MOInEOCTT, {rOrOrpa(xrponarl cflel{rp oAHoBpeMeIrIro Ha AByx ltycHax r[roro-

rrrracrr4rrr{r{: o6rr.trot, 4na o6.nacrm go 5000a, I{ Ha flaHxpoMarl4.recxoii uJru

rnn{panpacuoit, gnn 66nrruux AJIrdrr BoJrrr. l1plt arou Hycon (r{pac}roft) rIJIa-

crr4unr{ Haxo4rrJrcfl I-recxoJrbno s unoft [rocHocrtr{, ueM o6nt.ruarr rrJ]acrl{Hr{a,

B coorBercrBltl4 c rloHanruoli Hpunoit cuenrporpa(ra. H corna,reulrro, B

t93B-1939 rr. ara Mero[r4r(a He rpr{MerrfiJ]acs, lI r}ororpa(rapoBalrlre trpolra-

BOAI{JIOCE, TOJIEHO Ea IIaHXpO}laTr{rIeCrtUX trJracTl{IIHax, tIyBcTBI{TeJIbIIbrX trp}I-

rrepuo ao 6800 A. Mext4y reM, r{afi Br,rflcrrr4Jroc}, B AaJTbHefirrIeM, 6r,r;ro

ucnrroru4rem,Ho BalHHo rlotorpaQnpoBaHl{e clenrpa 4o 7500A.

62



Ta6nrua t
Cluoorc orrofiTporpa,lrrr

Copr @ororracrnrron

1936 r.
15/rX

19/rX

2tllx

2311X

t93B r.
2elrx

3lx

tslx

1939 r.
6/Vrrr

tlllx

14lrx

a Herculis
p Pegasi
oc Ariel,is
p Persei

p Pcgasi
a Arietis
p Porsei

p Pegasi
a Arietis
p Persei

a I-Ierculis
a Arietis

a Arictis
p Arietis

o Arietis
p Arietis

a Arietis
p Ariebis
p Persei

c<, I-Ierculis
p Pegasi
B Arietis
a Arietis

e Herculis
P Pegasr
B Arietis
a Arietis

oc Herculis
p Pegasi
B Arietis
a Arietis
p Persei

21000-8000
4000-8000
4000-7800
4000-8000

21000-7550
4000-7550
4000-7550

21000-7550,
3900-7700

[4000-4500
\7250-7ss0
3900-7600
3900-7600

3900-6900
3900-6900

2r000-6900
4000-6700

3950-7000
3900-6750,
4200-7000

2r050-6450
4050-6454
3900-62r00
3900-6500

42100-6800
4200-670A
4000-6100
2r200-6800

4250-6600
4300-6600
4250- 6600
4250-6600
4350-6600

I

1.288
1.0681
1.r181
r . osol

L,T4OI
r.0771
1.0101

r . o4el
1.1511
1.0821

It.3l:l
1.0811

I

1.108
1 .1891

1.1edl
1,.2771

I .4281
1.2051
1,.0221

I

1.3431
4 .0441
4 3441
1..2791

4.3001
1.0441
1 . rsol
1 . r841

1 . ?,001

r .0501
t .180
1 . {so]
1 .050i

Imperial 1200 + I-Iypersensitive Panchro-
matic * AgIa 730

Imperial 1200 + Hypersensitive Panchro-
matic + Agfa 730

Imperial 1200 + Hypersensitivo Panchro-
matic f Agfa 730

hnperial 1200 + llypersensitive Panchro-
matic * Agfa 730

Flypersensitive Panchromatic

IJypersensitive Panehromatic

If ypersensitive Panchromatic

Astra IX (Ilford)

Astra III (IIford)

Astra IIi (Ilford)

Hanu6poeHa Herarr{BoB npor{BBo4rrJracb $ororparlrrpoBaurleM cnel{rpa
I4CHyCCTBerlrIOrO r4cToarErrr(a CBera cO cTyleHqaroft rqeJlr,Io.

flpz tpororpat}rpoBaur,ru ctrer{rpoB BBeBA 6panacr AoBoJrbrro rurrporiafi
trlerb (Maxcr{NraJrr,}ro ao 0.060 nau).

flporpalrua Ea6rroAeHrrrt, oupegenrlBrtrarlcrr trocJre prrAa rrpo6, Bxrrorraila
3 anea4rr r{Jracca M;

p Pegasi - crenrp M2; a6c. rrpr{. - 0.4
p Persei- > M4 ) ) -0.7aHerculis.- ) X45 ) ) -2.1
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tr HaH 3Be3Ay cpaBEeEuff

d,Arietis-cnenrp K2,

B ganrneftureu, r 1938 - 1939 rr. B

BI{JIIOqEEA

a6c. apx. + 0.1.

trporpaMMy 6nrna &otroJrr{rrreilbEo

p Arietis - cuenrp A 5,

Ho trepexo[ x Sororpar[upoBaur{ro roJrbHo ua [aHxpol,raruqecH[x I]Jlacrlrrr-

Hax, 6ee ralrrlpaxpacurrx, H colr{aJreurdro, JTr4rrrrrJr Boa}roEtr{ocrl{ trpoBecrr4

cpaBlreur{e n c erofi eneagor,l Bo BCeft LrHrepecyrcqeii o6;racru cflenrpa.

flo:ry.lggrrre ctrer{rporpaMMrr n 4alrnef,rurerr o6pa6arrrnaJllrcb nprr rro-

Morrln perrcrpr.rpyrouero ulrxpo{rorouerpa. Tax nax nepnoft, aaAaqeft 6uno
r4ccJreAoBalrr{e paclpeAeJleHufl eHeprrru B HerrpepblBI{oM cler{Tpe 3Be3A, He-

upeprrnurrft ctreHTp (BoccraI{aBJrr{BaJrcfl)) rrpoBeAerrrreM urannoii rplrnoft
uepea nan6oJree Br,rcortr{e ro-rnu ntuttpotpororpaMMLr, cqlrrafi, qro oIrE flBJrE-

Iorcfl ((ocrarr{aMr[)) trerrpepr,rBr-roro cnelirpa. fia,ree, c aroit xpnroft c]rtrMa-

rrrcl orcqernr fioqepHeHufl B roqHax uepea 50A n o6,racur 3900-51004,
qepea 100A-uo 6200A, BareM, [o rpe4eJra cdotorpar{rr,rponauuoit o6nacru
crrexrpa, - clroBa uepea 50 A.

IIInana AJrrrrr BoJrr.r rra uuxpo{ororpaMMax crporrracr no sau6o"[ee uH-

Telrcr{BrrbrM Jll,rlrtdflM B CrreI{Tpe 3Be3ArJ, UO TOJIOBaM rrOJrOC OItrrCU TIlTaIra,

a n raurlrpanpacuoii o6;ractra otropHr,rMll roqxaM[ cJryx{r.IJrrr renrypuqecxue
troJrocr,r A u B.

Ionyuerur,re BHarreutrfl orcqeroB lloqepneElrfi IrepeBoALrJIItcL B rrHTeHcI{B-

rrocrr{ o6r,r.rHErM MeroAoM npn uoMorqr{ xapanTeprrcrtrrrrecHl{x HpTIBEIx; AJIfl

Toro .rro6br ua6ematr, (cnaarrroB)) nplr trepexo[e or oArIoI"r xapaurepucT[qe-
cxoit xpranoft H coceAneft, yc;roBuarr I{IrreHCI{BHocrL u3Jryq€}Hss e xaxt4ofi
TorIEe cneHTpa IIaXOAI{JIaCF, IIO AByM 0Me?I(II6IM xapaHTeplICrI4qeCH[M ItpI4BbIM,

14 r4B [Byx troryqeEHrJx eua-reulrft 6panocr BecoBoe cpeAuee, flpl{tlelf Beca

nprrHrrMaJrrlcr, o6parno-[ponopurlouaJrErrr,rMr{ paaEocrfrM A.rlrr}r BoJIrr paccMar-

plraaeuoft ToqHI4 Ir rorleH, Arfi r{oTopElx nocrpoeEr,r xapaHrepl4crl{rlecHue

HprrBr;re.

flony.leuurre r4rlTeHcr{Br{ocrr[ r gannner,iruenr trpIIBoAIrrrtcb r{ 3errrlTy,

rrclpaBJrfJllrrcr, Ba aTMocrlrepuoe IorJIouIeHt{e. Vqer aruoc(tepuoro flotJrotqe-
rrrrfi rrpor4aBop.ailcrt uo ta6nnqart ClrutcouuaHcnoro ul{crl{ryra [9], upllne-

[eurrr,rM It Btlcore o6cepnaroplrr4 I{a[ VpoBIreM ruopa (350 u). Tanoft upn6numeu-

Hsrr,l y.1g1 aruocsepuoro trorJrorqeul,rfl lre Mot Br{ecrl{ BllarlrrreJri,Hr,tx ouru6ox,

Tar{ HaH, Har{ BI{AIro r.ra ta6n. 1, paauocrn BetrIrrurrx pacctonuur'l ua6nrcgae-

Mrnx BBeBII BcerAa 6r,rntl lta,nlr. Hporue Toro, riaH BZAH9 ua 4anr,ueitrrero,
rlraBuoe BrrrrMarrr{e y[eJrfiJrocL rre Buaqeur.rlo creHtpotforoMerpuqecHoto rpa-

uvreura Arfl [aHuor,l BBeBAr,r, a orr{J]oueEranu na6.nroAaeMoro pactrpe[eJleHrrrl
pueprrtr[ B ee CleHTpe OT roro paclpe[eJIeIIIIfI, ItoTopoe na6nroAa,;rocr 6sr,

ecnlr 6rr r.raryqenue BBeBIIJ cJ]e[oBaJIo Sarriouy flnanna. FIa nenu'ruHy arux
orr{Jrorreuuft He BtroJrtre to.lrlufi yrIeT aTMoo{epnoro flOlJloqeHrrff He MOr

OHASATb BITTIfIIJLII{.
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tr4a uclpanneHHbrx rrHTeHcr.rBrrocrert o6paaoBbIBaJII{cb 4ilfl Ham[oii AJIr{HbI

BoJIIIET paaHocrl4 norapurluoa (log"Ir.), AJIff raccnegyeuoft sBe3AEI I/t AJTfl

BBeB[br cpaBueHlrfl - a Ariel,is n p Arietis (A log /1).
flo,ryueuurre AJIfl gaunoit napbl 3Be3[ no na6;nogegutlM B I]aBIIbIe AHI'{

BHarreHllfl A log 11 SaTeM ycpe[HflJlll0b; B saBIIClIMocrI4 or yBepeHlrocrl'I

cpaBueul{fl AaHI{oro AHfl (HaqecrBo clenrpolpaMM a 1. [.) oTASJIbHEIM aua-

qeHLrflM 6u;r npznlrcall BeC 1lz. Ilonyueunr,re CpeAI{Ile BerttaquHbl Alogli
rrllr{BeAeHbr e ra6[. 2.

/.0 /.5 2.0 ZI

* 0.,f

-0.,t

/,0 /.[ 2a

'(Dnr. 1. Paanoctu ,roraprflroB rrureucrrnrrocrefi B cfiertrpax p Persei rrlruyc c{ Arictis.
flo ocr alcgttcc orrrolr{eHLr t/I - (n pr-l), ro ocrr opAlrlrar A logl^. flynrtrrpuan

fiprrllar rpoBelefla qepeB roqxr 1 : 41004 u l:7500A

B [amneftureM paccMarpr4Barorcfl paBHocrlr A log /1 r{affitroft rd3 sBeBA I{

aArietis; cpaBrlelrrrfl c pArietis, lre oxBarrrBalorqrae Boeii o6racrrr ctrenrpa,

I4CIIOJILSOBaJIIICL JIIIIUb B I{atIeCTBe AOIIOJJIIIITeJIb}IOrO MaTepIIaJIa.

Iloctpoeuue Ipa{IlHa BaBLIcI4Mocrlr A log 1r AaIrHofi 3BSBALI n oc Arietis
or 1/)., HaH r{ cJIeAoBaJro o}ftr{AaTb, He AaJro rrpsMblx, coorBeTCrByIOutrUX

5 I4e s. I{prrlrcrior-r acrpoOua. oOcepnatop., r. \ 65
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Ta6r fr\a z

Posnocrlt uorapnrlrnron lrrrrouclrBuocrer-r }ta[Hoii BBeBArI rr aBeBAEI cparrreErrrr

Alog.I^ : Iogf*;, '- loglo^

A. Cpanuoulln c o Arietis

Brea4a SneaAa

BPegasi l pperseiI o,.."rr.tt I Pegasi I o n"...i I c uer.cuus

4000
4050
41.00
41.50
4200
4250
4300
4350
4400
4450
4500
4550
4600
4650
/t700
4750
4800
zrB50

4900
4950
5000
5050
5100
5200
5300
5400
5500
5600
5700
5800
5900
6000
6100

-0 .609
.525
. qJJ

.390

.J'U

.Jrt

.375

.330
c.) <

t?o
.)(t

.205

.2r0

.222

.241"

. ZJ+

.t81t

.150

.099

.TT2

.146

.140

.080

.t32

.09r

.079

.124

.098

.078

.086

.046

.027

-0.609.589
.477
.428
.461
.482
.494
. qJJ

.441t

.42t

.381

.358
-o l4
.31t0
.319
.326
.271
.248
.1BB
.2tB
.216
.195
.189
.274
. ZDJ

.277

.234

.213

.176

.1,51,

-0.558troD

.470

. tt'L i)

.477

.575

.586

.620

.601

.601

.584

.520

.466

.4r9

.36/r

.299
.), a

.265

.244
,u /,

.242

.358

.388

.397

.4t9

.397

.401

. JUi)

.345

.269

6200
6250
6300
6350
6400
6450
6500
6550
6600
6650
6700
6750
6800
6850
6900
6950
7000
7050
7100
7r50
7200
7250
7300
7350
7400
7 450
7500
7550
7600
7650
7700
7750
7800

- .022
.032
.054
.047
.029_ .003

+ .025
+ .009

- .034
.069
. r09
.081r

- .044
+ .022

.078

.074

.:,,

+ .126
.214
9LL

.297

.3r9
,31t0
.364
.406
.368
.284

.301

.37 t

- .1.45
.1.15
.137
.100
.095
.032
.069
.042
.1.25
.236
.31.7
.31.2
.230
.1,57

+ .049
+ .016

.052

+ .osz
.,170
))o

.307

.3/tb

.J6/

.414

.364

. JJi)

.251.

.221

.245

- .301
.316
.289
.258
.231.
.206
.1.17
.158 .

.1.52

.304

.343

.289

.257

.224

.132.

- .1"20,
+ .068

-:
-:^_

- .UU5
+ .200

.318;

.468

.500

.537

.593

.41.2

.392

.407

.452

.547

saHOHy r{Byqggr" arellHoro reJra. B HaarecrBe nplrMepa npr4BoIIr4M tlla{r.IH,
rroJrvireHEiJti IIo cpeAHrzM srrarre]rL4[M a log I1,, [,fifr rrapbr p Persei - oc Arielis
({ur. 1). Bo scex Apyrrrx cryqaflx 6r,rlra n<_r;ryrreurr rar{rre H{e 6oree nrrt
MeHee cJroE(Irbre r{ptlBr;Ie, rrHTeplrperaqrrfl r{oTopLrx I4 B3at4MHOe CpaBHeHUe.
6r,rno gareno rre JrerxrrM AeJror{.

Bonr,ruoe pagJrrrarr4e [oryqaer,r6rx r{prrBbrx o6ycnonmrnaercrr, Han rerno
BrrAeT6, OAr.rOBpeMCHr,rErNr BJ]r4fl rr[er{ AByx arfr(rertron :

a) lranteneur{eM o6rqero Har{Jrorra HprdBoft, olpe[eJrfleNroto l]aarJocrrrro
o6parnrrx Beruquu uBerollr{x reMneparyp raecJre[yeMoir aBeBAr,r r4 BBeBABT

/1 1\
cpaBrreHrln (?"* _ 

N), ,
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T a 6 n u \a 2 (npogolxrenue)

B.CpannenuncBArietis

II
il

ll^I i" rtcrc,-l
Pcsasil p I,erseil tis 

I

Snea,qa

-t 
I

B Pegasi 
I 

o Persei 
la 

tlercutisl @ Arictis

Snesga

a Ari-
eti s

1r000

4050
4100
41"50

4200
4250
4300
4350
4400
4450
4500
4550
4600
4650
4700
4750
/r800
4850
4900
4950
5000
5050
5100
5200

-.0.+ta
.449
.383
.425
.447
.4r8
.385
.449
.441
.407
.420
.1t00
.368
.330
.254
.186

- .072
+ .007

.078

.09{t

. ttB

.4,45

.214

-0.089
- .0L2
+ .017

.015

.012

.109

. tBt

.185

.21,tr

.244

.283
qnc

.292

.314

.328

. JZ1J

.ola

.41,4

.4ZZ

.4t3

.429

.4/.tfi

. /r38

.460

5300
5400
5500
5600
5700
5800
5900
6000
6100
6200
6250
6300
6350
61r00
6450
6500
6550
6600
6650
6700
6750
6800
6850
6900

+0.230
;283
.307
.278
.330

DOO

.373

.430

.454

.389

.478

.413

.561

.505

.590

=_

+0.138
.1.82
.198
.21"6
.2tB
.252

DO9

.355

. JJJ

.397

.399

.41.0

.526

.47 1.

.478

.5/t4

+0.229
.195
.168
. 161
.17 4
.197
.282
.308
.368

:

+0.550
.D/J
.578
.615
.614
.632
.667
.669
.668
.665
.683
.679
.684
.721t
.708
.736
.775

.798

.833

.858

.827

.867

.7 47

-o. ooo
.555
.5251
.5081-0.678
.4451 .633
.364 I .528
.277 | .406
.307 | .399
.2701 .378
.193 | .3sr
.r59 i .303
.1,25 | .258
.1r8 | .250
.LLL l .209
.o9B I .162

-.0341 .trs
+ .040 | .0r'B

.085 | .031

.108l- .002r

.oee l+ .069

.070 I .r20

.082r I .116

.155 I .r05

6) narteueuraeu ornJroueulrit Ea6rIoAeHHhIx slratleHr4fi A log.I1 or rrpfl-
Moft, coorBercrByroqefi, no Banor{y flnarrHa, [auuoft paalrocru UBeroBr,Ix
revneparyp.

B uepnyro oqepeAr rrpeAcTaBJrsJrocb I4rrrepeclrbrM paBAerIr4TL arrd ABa

rlaxtopa.
Ps11 oly6Jrr4r{oBaHHr,rx Marepr{ai]oB, a ran}fie cHrrMxlr ctrer{Tpa or{r4cll

Tr{Tarra B BoJrbTOBOr,f Ayte, rroJryrrer-rHr,re aBTopoM B Ia6oparoptrffx focy[ap-
CTBEIIHO|O OITIIIIECHOTO IIHCTI4TYTA B JICIII,IETPAAO }I HAY'TS6-""JIEIOBATEJIb-
cHoro ou3r4qecHoro r4rrcrr.rryra JlenranrpagcHoro rocyAapcrBeHHoIo yHI4Bep-

crrrera n 1935-1940 rr., [or{aar,rBaJrrr, rrro troJ]ocbr or{r4cr4 TuraHa npaxrr,rqecxr4
orcyrcrByror B o6flacrr4 ctreHrpa B Hoporr{oBoJrl{oBylo cropoHy or 4200 A.
C gpyroit cropouBr, oHu orreHr, cra6br lr e raurlpaxpacHoft o6nacru, oltoJro

^:7500A. 
Mortno cqr4rarr,, qro coorBercrByrorrlrde yrracrr{rr crrexrpa Ir y

3BeBA lrelree IIcI{a}HeIrbr norJrorqeHl,reM, BhISLIBaeMr,rM MOJIeHyJIOfI OHI'ICII TUTaHa,
rreM Apyrue o6racrr,r cner{Tpa. ,[;rn ar,rgeneHrarl nepBoro, TeMtreparypHoro,
atfit[exra 6rrno perreHo rrpoBo[rrrb fipflMylo qepea roqnra tr :4100e r
), : 7500A. Bo rag6emaHue cuilr,uoro BJtLrtrHL4g orAeJrr,Hbrx, cJryqgfirtrx
ITorpemlrocrefi r.rSMepeHuit r orux ToarHax rrpr4 BBrarr4cJrerrr4r,t cooTBercTBylo-
rqr4x rrp-flMbrx 6parucb cpeAlrr4e srrarreHtrTE Alog"Il: B IrepBoM clyqae I[3
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BerrtnlH g;rs ltr:4050; 4100 n 41,50A, a Bo BropoM -7450;7500 u 75504.

3ru cpeAHrre Beruql4utr orHocllJlrrcr, coorBercrBeuHo fi l/r :2.440

(: # x 104) vr '\tx:1.ffi (: ffi ,. ro-).

ItaH 6yAet BltAHO AaJIee, nu6op yloMsHyrhlx rorlen B cnenrpe 6rrr go-

craroqHo o6ocuosau.

finn nourpo.rrn yBepe]IEocrl{ IIIIoBeAeHI{fl raHofi upnnaoft gnr [aHHoil

rrapbr BBSBI, ItpoMe oIIpeAeJIeIIIIfl HaHJ]oHa upnuorl rro CpeAIIIIM 3HaqeHI{f}I

A log /r tra Bcex ua6lrogeunll, 6r,rrr npo4eIaHEI oflpeAeJleul{fl IIo or,qeilIr-

H6rM AHflM B Tex cJlyqaflX, ItOtAa ArO trpeACTaBJIflJIOCb B63MOII{H6IM. Peay,rr-

Tarri prr4x onpeAeJleHr{rt - seIH.IuHbI u (yriloBble lro3{{uqueHrr,r npnur,tx)

trplrBeAelrHs ra6n. 3. 
Ta6.,rurla ll

Vrrosue aoorlrrlrrqrenrbr peAyr-qlroxu"l..rl"r;nt"rr1,# 
J#i."nnrl 

c c Arietis u <'tltop'

3 neal a

p Pegasi

p Persei

a Herculis

| 
* 

"n.o,,,n

-0 .7 4L

.799

.9Ltt

l|.0.042
.083

.079

er A (I)

1..707

1.840

2.105

5. r0
i) .2,1

5 .50

28{0"

271$o

2600 "

Yrronr,re ft oot[l(trllqtreuTbl uo ra6nro4eunflDr B or4enBEbro AEE

I I 3 6 r.
Baea4a

15/rX 19/rX 2t IIX 23/r X

Pegasi

Persei .

Ilerculis

p

o

a.

-0.781
.803

.870

-0.658
.678

-0.787
.962

-1.0r6

Han r.r cJre4oBaJro oHtI{AarE,, BeJrr{qlrHa tr LrMeer 66nsuryro BepoFITHyIo

orrra6ny B cilyqae a Herculis lr p Persei, qeM Arrfl p Pegasi, B coorBercrBl4l{ C llx
cIIeHTpaJlblrhrMr4 r{JIaccaMI4, paBBI4T[eM noJroo oHI/ICI4 TI4TaHa rd IIepeMeHHocTLIo

flpr{oCrr{ BBeBA. OAnaxo BepoflrHbre orun6xll yUIoBOro Hoa{r$uqneHra trpfMofi
I.IE CJII4UII{OM BCJ]III{I4.

Bnegem ror-rrrl{e <{opltanr,uafl reMrleparypa), noropyrc rILr olpeAeJII{M

CJre[yrcUr{M o6paaou. flo cpeAHeMy 3l{aqeHtr{Io r I{3 cpaBHelIt{f AaHHoIl

BBeBAr,r r cr Arietis EaxOAtIM paallocTb CtreHTpOd)OrOMerp[qeCHlIx Ipa[LIeIITOR

rro rr3BecTHOMy COOTHOITTeTIIT0

A(D: 2.303r, rue 2.303: log,10.

flplrnna AaJree AJrFr aAriel,is O :3.39, [o rpuHuqcnuM olpeAeJleH]IflM

[10J, u rpu6annnn coorBercrBylou1l4e A(D, nepexo,qrrM or roJryqeuHoit BeilE-
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.rtrIHril crrgr{rpo{roroMerpuqecHoro rpaAueHTa (D n retruellarype, Horopyrc H
Ha3olreM <{ropuanrnor,l reuneparypor)t>. Ilony.1s11ure rar{r4M o6paaolr Brlaqe-

r.rr{rr reMneparyp sBeBA rarrx{e rrpuBeAerrbr s ra6Jr. 3. Coneprueurro oqeBr,rArro,

r{ro eruM reMrreparypaM rpy[Ho Aarr, HaHoe-ru6o uuoe coAepffiarr]re, HpoMe
arlrcro {oltr,raJrrr}roto, }ro outr [peAoraBJrflror trHTepec AJrfl Aai]bHer)iruero.

BrtqraclflFr uaJree AJrfl r{a}nAoro BHaare}rl4fl 1/1 coornercrByroqyro rorrr{y
nitnuor,t, upoxogarqefi .repea 1/7. :2.440 v rlx:1.333, u o6o3na.rarr rrory-
.teuHoe tsHaqeHre qepea (Alog11)0, Haxo4lrM pa3r{ocrtr

/ (r) : Alog/i - (A log11)0,

rioropbre, orreBrrAHo, flBJrt{rorcrl xapaHTepr.rcrr4r{ofi oTltJror{e}ruf rra6rloAaeuoro
orrroct4Teilbrroro paclIpeAereHr4fl SIrelltr{r4 B crrer{rpe SBe3Abr or pacnpeAe.ue-
IIr,rtI, creAylorqero IrB Bar{o}ra fllanxa, r4nLt, no xpar,luert }repe, oT Bar{oHa
trSJIyrreHr{fI, on peA eJrfleMoIo coo THoIIreItr4eM

I7:B(rr)e(),). (*)

ri\e B (I7) - (rynnqraa flranna, a /r (),) - uenoropaa rlynnrlun roJrrno AJrt{}rBr
BoJrrrbr, rre SaBr4cflrrIarr oT TeMnepaTypbr.

Beru.rr,nrsr -{ (l), no.nyqeuur,re rar{r,rM o6paaou, rpr{BeAerrrr s ra6n, 4.
I"IarnnTlnoe [peAcraBJlerrue o xapanrepe ua6rrogaeurrx orHroseur.rit z

BaitoHorrepHocrr{ r4x gaer rpat}un BaBrrcr4Mocrr,r BeJrtrrarunnr y' (l) or ,/^.
Tanze rparlunn [ocrpoerrbr ua {rar. 2 4rn cpamrenraii p Pegasi -- * Ari-

et,is, pPersei *- crArietis r,r aFlerculis - a Arieris. Jlerno Blr4erb, qro HprzBr,re

AJtrr Bcex rltex nap 3Be3A r4Meror r{e}r{ny co6ort 6onlruoe cxoAorBo, qro yr{a3lr-
Baer Ha HatrIldtrtrre nanoit-ro o6rqefi [pr4qnnr,r, BL,rBbIBalorl]efi orpr orr{Jronerrl4fl.

ConocranneHr,re BeJrr{trr{H -4 (I), rroJryqerrHr,rx rro cpeAHrlM Brraqer{rarrM
Alogli u cpegner,l npRuolt, c BoJrtr{rorrraun ,r1 (}), [o.]ry!reHH6rMr,r reM ]r{e
nyreM AJIfl or,qe,IlbIrlrx 4uer,i, [or{aabrBaer, qro rrone6arrnn aua.renr,tfi ,4 (I)
or oAHoro nHfl H 4pyIOMy rreBeJrr4}ir4 rr J eAr{o npcBocxoArrr 0.1 B orAeJrb-
HbIx rorrHax, aITo IIe cJrl4lrrr{oM Ml'roro B AaHIIOM cJlyqae, yqI'IThIBafl rrlll{Me-
IreIIIryrc MeToAI{Ity I4 Ilo3Mo}I{HyIo [epe]Ie]IIIocTL BBeBI B TeireHue fiepldoAa
na6nrogeurar,l.

lraapure HprrBbrx oi{oJro ll),: 1.4 rr,rgnau r4rrrellBaJroM Me}r{[y AJrrrHHo-
no.luoroii |panraqeft qyBoTBl4TeJrrrrocrrr rraHxpoMarr{qecril4x [Jracrlruor{ r{ rra-
tla.ilol{ rryBCTBl'rTeILIroCrl{ raur}panpacurJx rrJracTrrnoH.] H coi:r{aJreHrtro, paapr,rB
STor rrorraJr, xaH 6y4er BrrAno raJree, ua o6nacrb o.reHb rrHTerrcrrBHor.o ro-
lJIoqeHLIfr, I{OTOpafl Ir3-3a STOrO OcTaJracrr lrelrSyare}rllorl.

Paccuorperu{e BeJrrrarr{usr orriJrorreHu.i,i ,4 (},) [onaar,rBaer, qro coorrror[e-
uue (x) 6o;ree o6u1ee, areM BarroH flnanna, 4nfl uByrraer{brx rpex BBeBA
riracca M tre er,rno;rrHr{ercfr, rr orr{Jrorre}I}1rr yBeJI14qrlrBarorc.fi nlll{ llepexoAe
x 6o.nee rroBArlraM crrer{TpaJILIIT,IM rro4pa3Aerelrun,lr. Tax, ecJlr{ errr orr{Jrorre-
IIUfI Y}HE BEJIIIHI{ Y P PEgASi, TO Y PPCTSEi O}II4 IIPI,IMEPIIO BIBOE, A Y AHEr.
cnlis-- s 3- 4 paaa 6orr,ure. flogo6ue E{e r{llrzBhrx, Har{ orMeqaJrocb Bbrrrre,
AOCTaTOTTHO xoporxo.
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* ! Pegasi
4 P lers?z
x-x-x (X. Hercttlis

- 0.71

0

it
Y

,l
+2 0,/U=0 +2

+/ +1

+f
+q

+3

/'lu: o 0
-!

-2
2.1"'- -oLL.lJU' U

a,,= 0 ilr {lr ll I I I I I I I I

r p d.

(Dur. 2. Bnepxy - orHJrorregrlr paauoc'rcii Jrorap[0r{oB rrrrreHclrBllocrert D cnel{rpax

BBeBI{a orrrya ct Ariel,is o, ,rprrroii, nponeqentoli qepes rotllttr }' : /1100 A n }' : 7500 A'

I3rrrray - IIIIreHcIIBIIoar" .roio, onornnyru, TiO. fOpI'raoura.rllllble IIIrplIxl1 rruxe Hprlsoii

roria3r,rBaror pacrroJroHerrrre B cnenrpe ocrroBrrhlx nocJIeEoBareJrr,rlocreiI [o.]Ioc (Au-consl')

0lrcrerr a, 0, I. Bepturtalutlte urplIx[ ]lrlt13V COOTBSTCTByIOT IIO'trO6eHI'IIO IIO;IOC ' 
ltl{e-

rolurx rlopr'Ia.tr,nrtil ltlrxlrrii rtonc6are''rr'ur'iii ypoRelrb (att - 01

/.5/.0 2.0
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Ta6nnr,a 4

,0r$roneutl,fl or peAyfiqtroutrbrx rrprlMbrx:
A(^)- tro p&BEooTsrI iroraplrrpnon rrnrencrrBrrocrofl aneaqa - a Arietis;
A()') -Bertrqllubr .1(]), pegyqupoB&rrurre Ic pa,BtrocrfiM BBeBAa,-cr Lyrae

13 Pegasi p Persei 0 Andromedae
(ro ltrrure)

d Herculis

A()') a1i1
t_

A()') 
| 

A()') Alr(r)

-0.210
- .02L
+ .016
+ .002
+ .003
-|- ;058
+ .094
+ .125
+ .t5t
+ .l4B
+ .224
+ .t79
+ .217
+ .21,6
+ .231.
t .LoJ
+ .2r0
+ .212
+ .203
+ .221.
+ .zLL
+ .213
+ .166
+ .133
+ .083
+ .167
+ .1.29
+ .110
+ .lzL
+ .097
+ .033
+ .021
+ .050
+ .047
+ .062
+ .084

- .008

- .017

- .001

- .017
+ .032
+ .016
+ .00s
+ .0r5
+ .018
+ .026

- .043

- .073

- .080

- .070

- .023

-.0r3- .006

- .002

A(),) ao)

01

.621

4000
/fi50
4!00
4150
4200
rr250

4300
4350
41t00
1t450

4500
/r550
4600
4650
1t700

4750
1r800

4850
4900
4950
5000
5050
5100
5200
5300
5400
5500
5ri00
5700
5800
5900
6000
6100
6200
6250
ti300
ii:150
iizr00
6/r50
6500
ti550
6ri00
6650
6700
6750
6800
6850
6900
6950
7000
7050
7100
7150
7200

.500

.469

.1139

.410

.3Bt

. lluo

.326

.299
qnD

.21t7,r)

.198

.17 4

.150

.128

.105

.083

.062

.0/+I

.020

.000
t .980

.961

.923

.887

.852

. BTB

.786

.7 51t

.724

.695

.667

.639

.61 3

.600

.587

.575

.562

.550

.538

.527

.515

.50/t

.492

.482

.471"

.1160

.449

.4?,9

.429
,4IB
.408
.399
.389

ll
-0.0{i/+l -0-0941- .o6sl - .0681

+ .olel + .ot8l
+ .0451 .t- .0301

- .0121 - .0211

- .0551 - .oo8l

- .o8el - .016i

- .o4el + .0361

- .0841 -,1 .ooel

- .0831 + .orel

- .0991 -t .0121

- .0781 + .0411

- .0741 + .0511

- .r0el + .02i1

- .0931 + .0381

- .0e01 * .0451

- .1151 + .0221

- .07ril + .0611

- .o7ol + .0651* .02711 .1031

- .0731 + .0481

- .0871 + .0241

- '0811 .t- '0181

- .10ril- .03e1

- .219l|- .1131* .2261- .1161

- .242t - .1.471

- .3031 - .zt2l
- .3081 - .2i.:,l

- .3101 - .2oel

- .3121 - .2rrl
- .2971- .rgel

- .2s41 - -2161

- .3091 - .24s1

- .2901 - .24i1

- s22l - .2711

- .2e51 - .24s1

- .3ool - .2s11

- .2471 - .Ls7l

- .2e31 - .2i.}3l

- .2751 - .2251

- .3681 - .3,rel

- .4871 - .4401

- .5781 - .53s1

- .58rl .s431

- .5081 - .4741

- .4r:,l - .4l.:,l

-.3/*1rl-.3t8l- .2871 - .2641

- .25e1 - .2401ttt_ltl
- .2811 - .27s1

71

-0.1,14
- .052
+ .013
+ .023
+ .02r
+ .064
+ .064
+ .101
+ .091
+ .130
+ .1.47

+.183+ .168
+ .143
+ .097
+ .096
+ .081
+ .123
+ .139
-; .170
+ .133
* .071t
+ .054
+ .054
+ .01.4
+ .033
+ .005

-.068
- .061

- .058

-.087
- .071

-.093
- .149

-.185
- .188

- .t8r
- .t62
- .143

- .t67

-.230
- .266

-.318
-.306
- .278

- .r80

-.195
- .149

- :or

I

-0.rr4l
- .0s31

r-.or4l+ .0381

1 .0301

+ .0151

- .009t
+ .0161

+ .0011

1 .0281

+ .0361
-+- -06/+l
.1 .0431

+ .0131

- .0341

- -0391

- .0481

- .0141+ .0041

+ .o4ol
+ .0121

- .0371

-.0451- .013t

- .oe2l

- .0771

- .0e01

- .lsel
-.1s61- .lsel
-.1BBl
-.1u91- .1711

- .1851

- .2041

- .2361

-.2381
-.2301
- .2121

- .1931

- .2171

- .27s1

- .3131

- .3611

- .3441

- .3121

- .2541

- .2061

-.2181- . tr,7l
I

I

I

- .2031

.480

.416

.380

.348

. ,1,1 i)

.312

.294

.274

.236

.21,0

.196

.t68

. 155

.125

.112

.082

.068

.038

.022
t .994

.97.t

.925

.87/+

.821

. / t)t)

.709

.654

.608

.586

.556

.JJ'

.524

.510

./t96

.1t82

.47 4

.1169

.460

.4/+6

.441,

.4?)2

.426

.4r8

.4L2

.403

.398

.389

.:lB3

.368

.360

+



Ta6.nnqa 1r (oxouuauue)

0 Pegasi p Persei a Ilerculis g Andromedae
(tro Itr.rHire)

7250
7300
7350
7400
7450
7500
7550
7600
76s0
7700
7750
7800

1.379
.370
.360
. JD'1

.3/r2

. doJ
2.r t

. 316

.307

.299

.290

.282

A(r)

-0.122
- .099

-.053
-.038
- .021+

- .006
+ .029

- .0{5

- .106

- .t23_ .101.

- .037

a1t';

-0.1.22
- .099

- .052

- .036

- .021,

- .001
+ .037

- .006

- .096

- .1"r4

- .r00

- .044

-0.181
- .129

- .059

-.028+ .006
+ .026

-.031
- .067

-.158
- .194

- .r77

-0. 181 -0.506
-.309
- .200

-.058
-.034
-.006+ .042

- .146

- .1l+

- .167

- .130

- .045

-0. 506

-.309400

-.056
-.031
-.0011+ .0501

- -1371

- .1.b4

- .ts8i

- .12s1

-.058
t

1.354
.336
,o,

.260
,to

.196

.172

_ARi

+0.005+ .031

- .033

-.046- .057

- .072

-.036

- .02

- .t

I

+ .03r

- .1.4

- .185

- .1.76

Cregyer HaloMr.rr.rrr, rrro B AaHrroM ciryqae peqb uAer rre 06 ornJrolreHlrrx
t[axurueonz 8a6,1rc[aerroro cler{Tpa, co BceMI{ rrouroflle}rl4fltru B r]o,rrocax,

a 06 orHroHeHrzfrx ycJroBHoro Ee[pepLrB]ro|o creHTpa, (BoccraHoBJleH]roro))

IIo Hau6oree flpr{rrM roqHaM coorBercrByrorrlr4x cner{rporpaMM, Tanulr o6paaolr,
Molnrro c[eJlarr, Br,rBoA, qro r4 DTrr ]rar46oJlee -qpr{rle rorrr{14 or{a3rrBaroTofr B

oqeub 6orr,Illor,i crellerrrr clurxtellHblMll r{aril4N{Lr-To rlpllqr4rraMl4.

flpe4c'raalaJro nHrepec cpaBrrrlrb rpa(Punu 3rrarleHl4lt ,4 (I) c pacrrpeAe,re-

}Itr{EM I{I{TEHCIIRHOCTII I]O.TIOC OHIICI4 T}ITA}IA. BEU4Y OTCYTCTBI{fI AAHHbIX 06

11}ITEIIC,IIBHOCTtrI 3Ttr{X IIO,T1OC B NOI.]IOi]{EIIIII4, I]PIIIIIJIOCIT OTPAIIIIAII,ITECfI IAII]16I-
MI,I 06 I,Ix uIITe}ICI,IBHOCTII B 3MI,IC0I4I4, B3'IB IaIIHI,IE x3 CBOAHOI,f TA6JU{qI,I B

pa6ore aetopa [11] o rroJrocax or{I,rcl4 rl,rraua B cneHrpax BBeBA. A"rr{ 3rol,1

r{e;TI{ r{}ITeHCr.rBrIOCTr4 rtOJrOC OI{r4C}f Tr4TaFra 6rrJUr UpOCyM[,i[pOBaIrbI flo yqSgr-
r{aM cner{rpa AJrI4Iroft 50 A. PesyJlLrarbr fioAcrleroB rIplIBeAeI]hr s ra6il. 5.

Heo6xo4uuo raMerr, B BrrAy, rrro HalHAafl rloJroca r4Meer BHatII{TeJIsrroe

npOTfIlI(eFIIIe IIO AJIIIH0 IIO,TIILI, U IIOJIOCbI OTTeHeHbI B CTOpOIIy [,lIl{}I}IbIX
BoJtrr. AJrr rrpr{6Jlr4}r{eHHoro yrrera BJrr{flHr{rr Droro o6croflreJrbcrBa 6rr;ru rr,r-
I{trCJIEHbI IJIfI I{A}I{AOIO YqACTI(A CIEI{TPA CPEIIIIIE BEJ]I,IIII,IIIbI II3 3H&qEHI{fl XIT

AaHrroro yqacTHa cner{rpa a coceAHeroJo cTopoHbr l{opoT}trlx BoJrI{, ts3flTofo

c BecoM 1/2. flony.lsllrrre BHarreufifl ).I1 rrpl{Be,{eHbr B rrerBeproM croir6Ile
ra6r. 5.

Ornna,qsrnarr renepr ara-renu" )7i no apryMenry 1/r, (art ylo6crBa
cpaBrreHrrfl 6y4eu orHJral{BrBarr, srraqeHl{fl X1r BI{I{3 or H.}'JreBoft JIL{HI4LI),

rroJ1yt1714 rrllr{Byro, [pr,r6J]r.{?r{eHrro xallar{reprl3ylouyrc I{3lleHcrrl,Ie c AJII4HoI'1

BoJlHBr rrorJroqeHr{fr, 06ycroBre}rHofo rroJrocaMr.r or{r4cr4 TI4TaHa. F(plrnan cra
Harreceua ranlr{e ria r}rzr. 2, Banrey qeprorrHaMl,r orMeqelrbr yqacrr{Ir clexrpa,
OXBaTbIBaeMLIe OCIIOBHLIMI4 nOCJIeAOBaTeJIL'HOCTfIMI4 IIOJIOC OHI{CI4 TI4TaHa

(Az: consb). I4a aroii HprrBort, nalt r{ ,IB ra6Jr. 5, rra4no, qro B o6lacrnx
crrer{rpa oHoJro }:11000A u },:75004 uHreucr,reHocrr, rroJrocoHl{cr{rl,Irana
MaJla, arTo noArBeplr{AaeT elrle paB rrpaBr{Jrr,Hocrb er,r6opa orux Toqeli B Ha-

qecTBe oclroBHbrx.

lo
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Ta6nrqa 5

tr[ureucltBuocrr rroJloc oft,rrcll TlI'ratra rro Jla,5oporopEbltr AatrELIM

397 5
4025
4075
4125
4175
4225
4275
4325
4375
4425
41+75
4525
4575
4625
4b /i)
4725
4775
4825
4875
4925
t+975
5025
5075
5125
sL75
5225
5275
5325
5375
5/+25
5475
5525
5575
5625
5675

5775
5825
5875
5925
5975

2.516
.48!t
.454
. L}ZJ

.395

.Jb/

.340

.?:1.2

.286

.260

. a)J

.zto

.186

.162

.139

.14 6

.091r

.072

.052

.030

.010
1.s90

.970

.952

.932

.91.4

.896

. B7B

.860

.84/t

.826

.810

.791t

.778

.7 62

.7 46

.731

.71,6

.702

.688

.67lt

6025
6075
bL25
6175
6225
DZI)
ti325
6:175
b/r25
b1t75
6525
0575
6ri25
6675
6725
tr17 5
r,825
ti875
6925
6975
7025
7075
7 r25
74,75

lzl.)

7375
7 425
7 475
7525
757 5
762it
7675
I ltJ
777 5
I dz;)
787s
7925
7975

1 .660
. o4b
.632
.620
. ti06
.554
.s8t
.5ti8
.556
.544
. JJJ

.521

.510

.1198

.487

./+7 6

.466

./r54

.444

.LIJ4

.1t24

.4r3

.401t

.394

.384

.374

. JI]D

.356

. J4t)

. J-6

.320

.303

.294

.286

.278

.270
)t\,

.25lt

(, )-
(1) *
(1) *
(r )*
(2)*
(1) *

,l

4
c
a

5
7
7
4
7
7
/7

L

B
6
J
1,

I
8
2
2
6
7
B

5
t1,
t3
I
o

13
t0
i3

7

-11

4
2
4
6
B
7
2

t0
6

0
1.2

0
i4

5
0

7
7
B
0
B

1"2

t3
7

10
15
8

t6
J

7
2

L7
13

/1

2
11

5

4
11

4,

1B
22
t9

B
1B

7
i
0

19
lt9

I/t
t9

5
0
0
0
(.)

1t
t2
20
20

6
1B

6
t8

ti

4
ti
4

t2
!lt

7
J

8
7
11

4
4
4

13
21,
20
12
t5
T1,

3
0

1,f
t9
28
20
17
i0
2
0
0
0
7

12
tl
20
It
ftt
t0
L/t
t0

* B rrrreparypc orr{eqalorcfl oqefl}, cJraOhre rroJrocLr o}rrrcr,I TI,ITaHa B o6racru 4050-4ljo0 A
0eB IaHrrblx o0 r.rx ,rHTeHcr,rBrrocrrr.

Conocras,rrflfl rroJryarerrnyro fiprrByro c riprrBriMr{ airrr A (}.), nocrpoeuHElMrt

[Jrrr p Pegasi, p Persei lr a Herculis, BIrAaM, arro o6ulurl xon (3BeBnHr,Ix>

r{pr4BLrx I4 r{pr,rBor,1 u}ITerrcrrBHocT}r rroJroc or{I4crI Tr,ITaHa B AocTaToqHoit cTe-

neErr napaJrJreireE. flonropr.rlr erqe pa3, arro IlacnpeAeirelrl{e orHocl4rcfl Ii HaI{-

6onee apruM ToqHaM B cner{Tpe, r{orophre coeAzr}rrrJrr4cr, rrraBHoft I{pllBoii.
Orcroga oqeBI4AHo, arro DTr{ Hau6oree lrHTe}rcrrBrrr;re roarHrr cneltrpa y?r{e BrIa-
q[TeIbHO I4CI{a}I{eELI l{, IIOBIIII'IMOMy, B OCHOBIIOM I4I{eIIHO IOI'JIOUIeIIIIeM B

rroJrocaxsor{r4crr Tr4TaHa. Monexy.ufrpHoe rrorJroqeEl{e B aTMoc{epe 3Be3l{bx,

r{ar{ r{ crreAoBaro oErr4Aarr,, ofipeAeJrrrer, Tar(uM 'o6paaou, BecL xapar{rep

t))
l0



CIIEI{TPA HIASI{OTE},IIEPATYPHBIX 3BE3A, A HE EBJ]flETC'I I{AH 6BI BHEMI.II{M
nolJlorqeHr4eM, HaJTOX{eHHhrM Ha HelrltepErBr{oe LrSjlyrreHr.re tJly6oHux cJToeB

BBe3,4Br.

O6paulaer na ce6s BHr4MaHrre cuJrr,HaFr [elpeccr.rrr B crrenrpe a Herculis
s o6nacrra c rlerrrpoM ono.rro 4600A. HaH enAHo r.re nprauor? paclpeAeJrer{r4ff
rrHTeHcr4BHocrrz rloJroc onrrcl4 Ttr{Ta}ra, n Bror,l o6nacrw noJrocbr erqe AoBoJrr,Ho
cna6rr. IJeo6xoglruo, IroBIanmMoMy, I{cr{ar6 naHor,l-ro 4ltyroii trcrorrrrr4n rrotJro-
tlleHl{fl, oTBeTcrBeHHr,rrt ea rIoHI4}neI.Ir4e r.rHTeHcuBHocrr4 crreHTpa a Herculis
s eror,i o6nacrra.

He4anuo Haccay, ran Anr,6aga u l{urau [12] coo6rquna o6 o6uapyrneualr
raun r nn(tpanpacHor,f o6nacru cner{rpa 38ea,q clenrpaJrEHoro rrracca M2 - MB,
B ocl.IotsIroM - [oJmolepl4oAt{rrecl{rdx r]epeMelrlrErx, HoBor:l r,rHTeHCI4Br{ot czcTe-
MbI MOJTeHyJIflpHBIX rrOJrOC, rOHa Ire OTO?r{AecrBJrerrrr6lx c rroJrocaMrl Haroft-
tu6o :rrenecrr-roi,i uoneuylrr. 3ro marunaii paa yxaatrBaeT, uro a arlroc$e-
pax 3Be3A r{Jracca M uapagy c noMl{Ilrlpyrorqeit &roJrer{yJror"r oHr.rctr TnTarra

.qoJrlnHr,r 6rrrr o.resr MHororrr4creHHr,r r{ Apyrrre MoJreHyJrbr, o6uapynteuze
rIOJroc r{oropr,Ix 3arllyAl{e}Io 6o.rrruroft r{HreH0rrBHocrblo rroJloc oHtrrcl,I TrrTarra.

Boaltoxno, uto crdcreMa rroJroc nanoll-nz6o nern4eurlr(rr,rqrrpoBarruor,"r rrorra
MOJIeI{yJILI, OAIIOI"I rJIII Aa}I{e He0I{OJILHLIX, I{ flBJIflerCfl npuqzuoir 4enpecCura
B crrerrrpe ocFlerculis or{oJro 46004.

Anageuran f. A. IIIartn o6parun Moe BHr{MaHrze Ha BoaMo}r{Hyro poJrr, or-
pr4rtrareJrr,rrbrx r,rorroB r{rrcJropofla (0-). H co}r{aJrerrrrro, naHrrr,re o xoar}r[uqraenre
lor.IrorreHr4rr aroro r4orra cnrarrrHoM rreorlleAerreHrrr,T (rr*. , nanplrlrep, [1.3]).
Bungt lt t{aHgpacenap [14] yl{aabrBaror r.ra Boar,ro}nuoe HaJrr,rqrde norJrorqeur,rrr
r{olroM 0- n cnexrpe rl4ral{ra M2, no cpaBHerrtrro er-o co clenrpoM r(apJrr{rra

Toro )He rI4[a B o6nacrn I<4050A, Brre rrayrraeMoii naua olilacr:a cler{rpa.
TaHult o6paaonr, Bolpoc o [pur]rrrre rrHTeucrrBHoro florJ]orqeHrafl B o6Jracrrr

I: 4600 it y o Herculis, a, BepoflrHo, B Mer{brrefi crenenlr rd y AByx Apy-
rrrx BBeBI, eule noAJre]r{r4T AaJrr}relirirelry r4ayqerrr4ro.

Heo6xoAr'rlro BbrrrcHlrrr,, r xaxoll Mepe noilyqeurrrre peayJrr,rarrr BaBrrcfll'
or paapcrxarorqeii cl{Jlr,r clexrparr,Hor'r anfiapar)/pbr.

Ecnra pacclrarprrBarr, rroJrocrr r{an oArro r.leJroe, crirrrag r{a?r(Ayro r.r3 Hlrx
o6nacruo IrenpeprrBlroro lrofJrolqeHr{fl, Jrerxo Brr[err,, rrro Aa[{e oqegE, r]lt-
poxas trIeJJr,, [pr.rN{eHerruarr aplr {rororpa{urpoBaurrr{ cler{rpoB r{ coorBercr-
B)rrouarr n tau{paHpacuofi rracrrr ctrenrpa rroJrocr{e rur.rplruoii go 204, ue
MOrIteT BbISBaT6 SHaqI{TeIEHOTO [OHLrEreI{Irfl rrrrTerrcl[BIrOcTr.r CIIenTpa, a BI{-
'3oBer JrIrIxE cMelrleHrre Torrr{t4 lrancr.rlrarr,noii <<ocraro.rnoii> rruTerrcrrBuocTI4
B cTopolry [JrI{HIrbIx BoJ]H, orrerrr, }raro cHru{aFr ee. I4uan naprzna 6y4er
B TOM CJry.rae, ecJrrr lrbr AoJrE{r{br paccMaTpIIBaTb rloilocy He r{aH oAHo IIeJ]oe,

He r{aH o6nac[ [enpepr,rBHoro [orJ]o[]eEtrrfl, a r{aH coBoHyrrHocTb Ml'roEtecrBa
orAer-u,Ebrx nnrrraft BparqareJrbHor"r crpyr{rypr.r. B aroM cJryqae Horreqrrafl pa3-

Ileuarcrqaf cl,rJra oIrTI4qecHoro npn6opa B6rSoBer S}iarrr4TeJrr,Eoe qlunTr,rBHoe

ITOHI.IT{(e}rI,Ie I4HTeHCIIBIIO CT I{ CIIeHT pa.

I3rracnzu, nMeercrr nrn s Hal,r6onee nureHcnnnor,l qacrr4 nonocr,r {tuan-
,qecHoe 6.rreugrzponalrl,le, T. e. BaalrMrroe rraJro?neHrre tnnrr,l nparqarenr,uolt
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orpyr{rypbr, I{Jrrr roJrBr{o 6nen4upoBaHue o[rr{qecHoe, o6ycroene}I}roe Ho-

ne.ruoit paaperxarcqeii cunort cnenrporpaQa?

flna paccrosuzs nuuuit B BerBflx noJroc R u P MBI I,IMeeM coorBercr-
BeHHo nnrpaxtenrn [15]

Ava: @;+ I]") 1-2(B;- B") (/ * 1);

Avp: -(IlL+ R,) +2(B: B")J.

f;ta merro-ee;reuoii crrcrerrrrr IroJroc or{I{cu rr{ra}ra (cucreua a) niueeu [16]:

B, : 0'535 crvr-rB',:0.490 cw-r;

orHyAa

I Av | = (1"025 =l-0.090 ./) cv-t.

'faxram o6paaolr, B (Eauare)) rroJrocll crrcreMrr 0., rAe .,f uato, paccrog-
Hrre Me?fi[y lr:r.in:.'1iflMfr n HarxAoft BerBr4 Lv-l cM-1, .rro Y ]:5000A
cootnercrnyer 0.25A. Ho [oJroca r4Meer 6 seraert (3 nernra.R ra 3 nernra P),
qro Aaer AJrfl paccroflHr{fi Me?r{Ay rrv]f,][tfiM:,/I B cpeArreM rrpvMepHo 0.044.

Bocno.rrayeuca {opuy.nofi 4na nonnofi rloJryrluplruru.,nuuzft, BBrBbrBae-

*roft repuuuecnlrM a{{reHronr flonnnepa [17].

2L't : 7.16. 10 ? .^.VT l tt,

r';1e ). - Arr4ua nonrrrr; 7 -
Ilogctarnu 1:50004,

Ofiucr{ Ttr{TaHii I4 rloJryqlrM

Hr4uer[qecnafr reMnel]arypa rr H, - aroMrrr,rri nec.

7 : 3000' u p : t(j + 48 :64 A.rrrr MoreHyirbr

2L,),:0.02b A.

lrl'rarr, ynre tscJreACTBr4e oAHoro repMuqecrroro AonnJrepoBcr{oro paclxl4-

peHr4rr Jrr4uuu B (rraqaJre) rroJrocbr r,r y roJroRr,I ee 6ynyr I.raxo,qI4TLcFr

rra rpaHr4r rlraer.r.iecrtoro 6neugrapoBaHrrrr. Bnrnsrrze ryp6yneuqzu rn atprpenra

Baryxaur4fi Br,rBoBer HaJrzqr{e t}ualt.recnoro 6;ten4upoBaHlrfl s eua.rurenrHoi,i
qacrr,I rloJIocbr, rrlln roM B ee nau6onee I{HTeIroI4Bnoti.tactu. Cre4onare.nuro,
r atorl qacrrl rroJrocbr BJrr4rrutre Horre.ruort paapemarorqefi' cI4JrLr orrrl4qecl{oro
rrpra6opa ne 6yAer BaMerrro racrraflrarr, peoyJrr]rarrr. Ho rrac 6o.nee ttnrepc-
cyer Apyrafl qacrb noJroc6r - ra qacrL, rAe Ha I{aHxyro rloJlocy HaIiJIa[],IBaercrI

roJroBa cle4yrorqeii. Oqenlr4Ho, Dro rr 6yaer rorrr{a MaHc[Mar-rEuort ocraro.r-
lroii r,rnreucr{Brlocrrr B cr{er{rpe. B orou c,rryuae ,./ Ao,'r?I{Ho 6rrrs BeJIIrHo,

tt nuurtlt BllaulareJrE,Hor,l crpyxryllbr llaageJreur,r BrrarrtrrreJlbHr,IMlr rrpolfe]I{yr-
T{AMII.

Paccrrorprau [rfl nprmrepa [ocJreAoRareJlrrr.rocrr, Lo :0 cl4creMr,I a. Paa

HocrL BoJrHoBrrx riucer ro,rroc (0.0) u (1.1) parna 770 cM 1, a coorretcrDylo-
urr4e Bnaqenwn I 6yayr: B RerBrr P, ue o6paayrcurer,l roJIoBLI, J -50, a

B BerBr{ R J x 75. Iraccro.slrrla [te?I{Ay JrIlHlIr}It{ BI)a[{aTeJtbHoIii crpylirypbr
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6ynyr B cpe[HeM ("f = 60) yme or{oJro 6 clr-]. V.rurrraas Harrtrrr4e 6 nerneii,
a, cJreAoBaTeILHo, 6 rAHUi,i B [aHr.rON{ lrHTepBaJre, r4 rrptrHr{}raFr, c flBHbr]r
npeyReIr4rleHl4elr, rITo B npe[eJrax AollrJrepoBcnor"r urrpIIHhr J]r4ltrrfr rrorJro-
ulaer IIoJrI.IoCrbIo, tIrJ [oJ]yrIuM, rITo tr3 cfiel{Tpa B aToN{ r,rnTepBaJ]e 6yner
Br,IpeBaIr yqacroH Anlruoli 0.15 A (0.025 X 6), arro rrpu 1:5000 a coor
BeTcrByeT 0.6 cu-1, r. e. 0.1 rroJrHoro r{HrepBaJra. B eronr cJryrrae, ectv 6sr

JrrtHlrr4 npaulareri,troii crpyr{Typ}r ((Bbrpe3brBalrrcb) rr3 qr4cro.ro, IIJIaHr{oB-
CI{OlO HeIIpepLIB}IOrO CleI{Tpa, I{OHerIHas paBIlCmaroulafl cttJla nplt6opa }rorJra
6r,r nonuararr <ar{rr}eHrrasHbrr:i) }reilpeprrrBrrbrir cnenrp ncero na 10/6 r,rJrrl

yr{e}rrrrrrr.rrrr ,rorapnr}u rrHrer.rcr4Brfocrr4 rrpr4l{epuo Ha 0.04 - BeJrr,ralrruy co-
BCeN[ ,4pytoro rroptr4r{a, ver,r rra6lrcAaeNrrJe rroHl{E{errr,rrr. Hau6onsurre r4cria}r{e-

IrIdfl ItoHerluafl pa3pemaroutrarr crrJra nplr6opa Brrecer n cpelner,i rracrrr rroJrocbr,.

l.Ae IreT ynte (traal.r.recnoro 6;lerrAr{lloBaIrl4fr, }ro r-Ir4}Irrl{ er[e AocraTorrrro Tecrro
pacrloJlo?fieHr,r.3rlr rracrII fioJroc He r{otyT or{aBarr, BJ]rrfr}tr{fl r{a lleB}r,.rbTar
uacroRuleir pa6oTr,r, raH rraH r.rccJreAyercrr llac[]leAe.rrer{Lre aHeprtrn n <adtlert-
TTIBHOM)) I{enpel)LrBIrOL,r Crrerirpe, (BoccraHoBJleHHotrI) no narl6olee Br,rcoHr{rf
ToqI{aM uuxpor}oror.paN{^,r. Paapeurarcrqarr cnila npr,r6opa, oqeBr4gHo, 6yAer
SIraqIrTeJIr,rIo r{cFia?fiaTb I(o}ITyp IIoJIOCrrr, .rrO neO6xolralro yqI{ThIBaTb IIpII
pa6orax, cBflaarlHbrx c uayqgp11g11r xoAa r{nreHcr4Brrocrr{ rror"rroqeHr4tr B

IrpeAeJrax rro Jro crrr.

Taruru o6paaou, n,IoEtI{o nprrrrr{ r{ BbIBoAy, rrro HaJrtr{qrie crrJr[,Horo ro-
1'r'1OqeIII4fl, BbISbIBaeMOrO MOJIeHyJIflIIHLIMI{ IIOJIOCaMII, I{tIeeT CJ]eACTBI{e}I
HOpeHrroe IIepepacnpeAeJrcHrre DHeprr,il{ B c[e]irpax Hr{31{oreMleparypHr,rx
BEeBA r{ Br,rBr,rBaer o.tenr, 6orurtre oTr{JroHelrrrfr or xpraaor,i r4BJryt1g1111t .re p-
Horo reJra fla]fte B nau6oree flpnux rorrxax clerirpa. Nlomuo nu oTHoctrrr,,
rce na6;rroJlaeMoe rroriroilIcHlre, nce ua6.tro4aeubr0 orreHrr 6o,nr,ruue oTl{Jro}re-
HrrFr ToJlbI{O 3a CrIeT rrp}tcyTcrBrrfl rro;[oc or{r4cr[ TrrTa]ra r4rrl{ }Ite oHIr riari
6r,r nartararorcFr Ira niiyrrre r4croqHr4r{rl rrol,Jror{eHr{fl, Aer"rcrByfl coB}recrno
c :uuMtrr, -'cr{aaarb cei,i.rac, I{orretr}ro, eqe }reJrrJ3fr, u Heo6xo,quMr,I 6olr,urne
lIolroJrHr4Teirr,r{bre r4ccJIeAoB arrt{s.

Ilerrz.rlrrlr,r ,a (I) n ra6il. 4t, oTriJroueHrrfl rlaxrr,r,recnra ua6nroAaemoro pac-
IrpeAeJrerrr4rr rarrreHcr.rBrrocrrr B crrer{rpe o.r upnlroft, coorBercrByrorqeft <<{op-
rranrnor:i) reNlleparype Ir [poxoArrqeit rrepe3 rorr]rt{ c11e6rpa c }, : 4100 n
),: 7500A, ocHotsanr,r Ha paalrocrfrx rtHreHorsHoc.reii (Alogli) B creHrpax
BB€BI{ r{Jracca NI lr BBeBAhr K2. lho;'lre ecrecrBerr}ro flpelfiojron{r{Tb, rrro
pacnpeAereurre aHeprrrr{ B crer{rpe BBeBAhr K2 yxre calro rro ce6e Aaneno or
rrJrarrnoBoriol'o r.rJfir olpeAeJrfreMofo cooT]rorueuaelr (*). IlpeTlcrannaer r4rrre-
pec corocraBI4rL pacrrpeAeJrerrae Bneltrtrr{ B cner{rpe M-anea4 co BBe3Aorl
ri.nacca A.

,(rn arort \eJra n 6r,r,no upe4npr{Hflro cner{rporpar{izpoeauue p Arietis
n 1938-1939 rr. Ho, Hart yriasrrBalrocr, Bbrlre, o6rac.rs crrer{rpa, B rroropoit
QororparlupoBa.[acb p Arietis, onaaa,racr, HegocrarorrHo urlrponot, u n ueii
orcyrcrBoBaJra Bropafl ocEonHafr rorrrra y I: 7500A. 'Ianralr o6paaou, uaurra
ua6;rrogenran He AaBaJrrr Marepr{aJra trJrfl peAyHrlr4rr BeJrurr{H ,4 (r) x ctrer{rp)'
aresgu A0.
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flpzurnocr uopiru o6xolusru tryreM. B pa6orax Hranrre LI ero corpy,qHr-
Hon [18] rdMeercr o6ruupuuii Marepr4aJT no MorroxpoMarilqecnrrM r4]rrelrcl4B-

HocrflM psAa BBeaA, Bsfle ea ocHoRIIyIo BBeBAy a Lyrae, MbI npoIzBBeJIrz cllaB-

HeHtre c nell pfl[a BBeB,q r{Jracca K reu }r{e MeroloM, ItaI{uM npOu3Be[eHLI

cpaBHeHufl B r.racrorrrrrefi pa6ore. Cpe4uan HprrBafl Br.ra.reuuft ,4 ().) 4nn anesR

a Ursae Majoris, a Cassiopeiae, a Bootis ra B Geminorum, HecxoJrr,Ho crra-
]neHrrafl, u 6una ycJroRr-ro npr4uflra AJrfl peAyr{q}rr4 cpaBuerurft c a Arielis
r{ cpaBHeur4rrM. c d" Lyrae. Brr6op r{Merruo erux BBeBL 6r,rr o6ocnoBaH prr[oM

rrpe[Bap[reJrr,Hbrx srr.rucneurdft Brra.reullfi -4 (l), zcxo[,rr uB [pyrr4x orroplrhrx

Torlert B cfler{Tpe, u}remultxcfl n o6racur c[er{Tpa, oxna.reuuoft cpaBHeHr{flMrl

aArietisrp Arielis.
Haarrsas BeJrr{ru{Hr,I, cuflrbre c aroff pegyrrrlrroHrroft rtpunoft, uepea ,40(),),

a orr{JloHeuldfl [Jrfl l{ccre[yeMr,rx HaMIr BBeBA, I]eAyrlr4poBar{Hr,Ie H oc Lyrae,
'repea zl i).;, OueBl,I[HO, Mo]rieM HaI"Iru .  (f) ua cOorHOIIIeHI4fl

Zlil : .4 (r) + 1o (r).

Sua.reuras ,4 (),) taxrxe [puBeAerrur a ra6r. 4.
tr4utepecno 6rrro couocraBurb troJryqelrrrnre HaMr,r peayJrbrarbr c AaHHhrMr{,

ouy6lzxonauHbrMl{ Apyrr{M[r aBropaMra. ,{,rr arot rleJrr{ or{aaaJrocL BoBMo}ri-

(Dur. 3. orx,,roneuue pa:lrocrei,i ;rorapu{uoe [rrrerrcrrBrroorefi s cnexrpax p pegasi
Nrl{riyc c( Lyrae or npnr,roii, nponegenlroii qepe3 rorrxr }. : 11100 A lr tr : 7500 A uo

[arrrLrM arJropa(.-.-.--), I{unncrcorpy4utrnon ("-"-"-.) lrXor;ra (x-x_x_x)

HbIl{ IICrIoJILsoBarL IleByJILTarbI yIIoMfII.IyrBIx BLIrrIe pa6or I{rauJre r4 ero Co-
rllyAHrlnoB [18], a rar{}r{e pa6ory Xorna [19]. B rporpaMMe Itunne rdMeercrr
olrra BBeBla, o6rqan c naureft nporpanuoft,- p pegasi, r pa6ore Xorna
p Pegasi, a Arietis u p Ariel,is. ,(auuue ftraure Moryr 6rrrr o6pa6oraHrj
HetrqcpeAcrBelrllo flplrlrfrrbrM rraMr4 MeroAoM, CoBeprxeHrro aHaJ]or[qHo lraruuM



MareplIaJIaM, Ir Ea {ur. 3 HaHeceHa [oryqeHnafl Halri{ HprrBarr AJrfi p pegasi,
peAyrlr4poBarrHafl r{ a Lyrae (nenr.r.u.firrr ,4 1lq;, rr Hpr{Bafl, troryqeHHaff IIo

AarrHr,rM Hanne,-_,4e (l), Br,rrrrrcJrerrHafl HelocpeAcrBerruo a6 A log I7 [,nrr
paauocreft p Pegasi-a Lyrae.

Ha6;rrc;1enus Xo,rr;ra oxBarr,rBaror o6Jlacrb crrenrpa or tr : 4560A at.r
),:10320a, r. €. B Hr,rx orcyrcrByer rrepBafl onopHar roqna (I:4100A) .
flpuru,nocs rrooroMy npr4rrflrb, uro 1,,(f) AJrrr pa3Hocrlr p pegasi--a T,r.rae
npr ).:11560A (Z;(4560)) AoJrlriHo coBrra,qarb co cpeAHrrM anauennen,4(4
AJrfl p Pegasi - a Lyrae npn ),, ), : 4500, 4500 n z1600A ro ,r{anrr6r}r Earrru}r
tr f(ran;rre. I4cno.rrr,aya [oJryrre]rHyro rar{r4M nyreM (ycJroBrryo) olopnyro rorr-
r{y r4 Bropyrc olopHyro rorrriy npn l:7500A, Br,rqr.rcJrfleM BHar{eHr4fl ,4rr(tr),
TaItEte HaHeceuHbre Ha {ur. 3. F(pl.rraa, noryrreHuafl rro Aa}rrrr.rM Xon;ra,
ecrecrBeuno, rrlreer 6onee nnanirrrrl xapaxrep, rrelr npr{BEre, uocrpoeHHsre
rro AaHHbrM }ralut{M r,t Etraure, tan Har{ Xor,r l{3MepfrJr r4HTeHCr{BIIOCT6 He
B oTAeJrr,Er,r* 19r7H&X ctrer{Tpa, a AJrfr yrlacrr{oB rulrpruor,-l oxo.rto 500A.

F(praorre, npeficraurerrlrbre rra r{rr.rr. 3, r.r[yr B Aocraroq]roft crenenlr co-
l.iracHo, yrlrrrhrBafr coBeplxeHrro paSJrl{rrlrbre urrcrpyr,IClrrbr, rrpr{MeHgBIXIreCtr
npr,r ua6lroAer{rrflx, 1r Bo3l,ro}Hrryrc repet{cHuocrr p Pegasi.

MouoxpomartrItrecl{14e rruTeHcIrBHocrI4 BBeB,l1, ouy6nrnnonanume I{llune r.r

ero corpyAlrl{r{ar,Ilr [18] , 4aror Bo3]roil{Hocrl C/{e.tarb rar{?rie rpeABaprdreJrb-
nrrrl o6aop [ocrerIeHI-Ioro rIBNreHe]rl4fl xapar{repa pacnpeAeJrerrrrfl a}icprxr4
B crrenrpe [l]Ir [epexoAe r{o BCe 6o.rree uoagrr?rM crrer{rpaJrr,rrbrr,r rranalr. Ha

Qut:, 1+ rpzBeAerrbr rpa{raHra ,4a (L) uo paauocrrrM a Persei (c F 4); a Aurr-
gae (G 1); a Cassiopeiae (K0); * Boot,is (K0); P Ursae Nlinoris (K5); 1 Dra-
conis (K5), p Andromedae (M0), B Pegasi (M2) u a L,yrae. Talr me npn-
BeAeHBr r{ Harrrr4 }rpr4Br,re 4na B Pegasi, p Persei u a Herculis, pe4yrlrrpo-
BarrHbre r{ pa3nocrrrM c cr Lyrae (/ (l) ).

Paccnarpzrafl arur r{pr.rBr,re, JrerHo y6egurr,cn, uro 17,(i) 4la a Persei -a Lyrae o.reEr 6rlranr4 r{ HyJrro, T. €. Be,Trr4rrzHrJ Alog11 xopouo Jro}r{arcFr
Ira npflMyro JrI,IIrIrIo. Otcrcga cJrelyer, rrro tr3Jryrrenme o6eux BBe3[ B o6nacrn
4100-7500A rromer 6r,rrr, 4ocrarorrHo xoporuo [peAcraBJ]euo [raHnoncHoii
$oplrynof,r.

Boalloniuo, oAuar{o, r{ Apyroe - [Bryqsure o6eux BBeBA trpeAcraBJrflercfl
6oree o6ql.rnr coorlroureur.leM, alraJror[arur,rM cooruoureur.rrc(*)

I (^,7') : I{ (^,7) I} (^, ?),

rAe, HaF( rr paHee, B (^,7) - rlyrrHqraa llJrauria, a K Q,,?) - Hexoropafl
rlynnqlrn, xaparrrepr{Byroularr orr{"rroueHr,rfl or Bario}ra flnauxa. B arou cJryarae

HaruLr Hpl{Br,re 6ygyr xapar{repr{3oBarr, rra}reHeuue {yuxquy K ()',7) c naue-
rreHrreM crrel{rpaJrrrHoro Tllfra LrIrI{ re},rlepaTypbr.

tDynnqun I{ (^,7), oarecr{AHo, MaJro ilreHf ercrr nllrr trepexoAe or cner{rpaJrr,-
uoro r{flacca A x ruaccy F.

lnn u Aurigae T;6 y?Ite Buaall,rreJrr,rrbr, rrro yr{agr;rBaer Ha Barrerrroe
r.rar,rerreHrre (ryrrnqran I{ (^,7) nptr ilepexoAe or nrracca A H Hnaccy G.

78



/.5/.0 Z.O Z,[

+0./

u

-0. / a Persei
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-a/ a lurtgae
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+0. /
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/.d 2n

@mr. /ta, OrxJronesfle paatocreii norapr(ruor rrrrrerrcrrBlroorerii u cnerrtpax -- 3Be3Aa

r,rtr[yc cr Lyrae or npnltoti, npone4elrnot qepea rorllttr tr : zrt00 A u ). :7500 A. flo
[a]ruLrrr l(r.trne tr corpyArII{I{oB

V seeag oroto Hracca yme Haarulraer craHoBtlTbcfI BarIeTHr,rM ItorJloulelrue

or{oJro 1 : 5200A, cyrJtr,Ho paBBt{Baroueecrr B AaJrlHer,i[re]r, trpr4 Irepexole
I{ CJrel{yroqllM CIeItTpaJIbHLIM l(,ItaccaM, aITo Mo?ItHO BI{AeTL Ea I{pI4BLIX AJIfl

paanocreii a Cassiopeia (K0)- * Lyrae, a l3ootis (K0) - a Lyrae. Cpanne-

Irrre Hpr{Br'rx AJrfl grlrx [Byx 3Be3A ror{asblBaer, trro 4yHr{ql4n K(I,7) Aocra-
TOTIHO IIOCTOflHHa IJIfI AaHHolo CIeHTpaJILHOTO I{J]aCCa, a He flBJlfeTCfl CJryqgft-

Hoit, xapaHrepraaylorqeft roJrbl{o AaHHyIo 3Be3[y. H raxouy ,r{e BraIBoiIy Ilprl-
BoAflr 11 cpaBHeHl{fl l{pyrl{x HIlt4BbIx, He nllrrBeAeHlrblx na {rar. 4.
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rltnr. 46. Orxnoneulre paanoctett norapr{lror r,rrrrer{crrBrrocrei,i u cnexrpax-Br]eBla
rirrrlyc a Lyrae or rrpllrofi, npone4enno.ft .repea roirxlr r : 4100A rr ), : 7500 A.

flo 4alrnntr I{trune E corpyArrunots



@rlr. /,rs. Orxaoirenne paanocrefi noraprar]rron llnreucfisuoeret n
Tpax - BBeBAa Mr{r{yc c( Lyrae or npnnrofi, nponegenuoft .repea

).:4100 A z ).:7500 A. flo gaunnu aBropa.

tr{an, Itpulrcrort acrporlrua. o6cepnarop., r. V
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Orri.noueuns or upnuofi crauoBrrcr eure 6onee BaMerHBIMr4 y 3Be3[ Kb -
B Ursae Minoris ra y l)raconis. flpu orolt ABe r{pr{Bbre or{a3blBalorcfi He-

cnotrrbr{o paBJIITIHLIMI{ B ToM CMbIcJIe,.rro Y y Draconis y}fie 3al{errlr,r o6lacrra

rrorJrorueHuf B g,nrannono.lrnonofi qacrrl cneltrpa, or{oJro I:6750A Lr

), : 7150e, coorBorcrByrolql{e rroJrocaM rlocJteAoBarenruocrefi L'o : + I w

Lo :0 cracrellbr y lIoJreI{yJrr,I onlrcu rltraHa.

3rr o6.nacrl{ [orJ]otqelll,Ifl erle 6onee rlerl{o BbIpa}IteHbI y c.ne4ygqef,r

BBeaAr,r- p Andromedae (NI0), xorfl B ocraJlbHon'I r{PuBafl ce oareHE, 6nr'rana

H npr.rnoft AJrrI T Draconis.
Xapanrep Hpr.rnoll coBeplrerlHo MeHflercs npu nellexogc H paauocrtrM

p Pegasi - cr Lyrae, IlecMorprr Ira ne6onl,ruoe u3MeI'IeHLle cleHrpa,IIE,Horo

r{Jracca (p Pegasi - M2). O6nacrlr nolJroqeHl{fl, coorBercrByloqr{e pa3JIt4rIIrbrM

trOCJIe[OBaTeIITIIOCT.flM IIOJ]OC OHIICI{ Tl{TaIIa, CTaHOBflTCf BeCbMa 3aN{eTIILIMII ,

a o6racrr, fiorJ]orreHr{fl oIioJIo l:5200A lrcuee aaMetuofi, ral{ HaH rlaqtr-

Eacr o6Hapyxrr{Barlcrr nol'Jlotue}Il{e s o6;tacru 1+100-500011, oqe}rb xapam-

repr.roe B [aJ]LHeI,itxeM Jr cr Herculis.
V p Persei BI,IAlro Aa"rrblreiluee ocna6;reutre o6r-Iacrlr 4100-5000e; cra-

EoBtrrcfl errle 6oJree rroArrepr{Hym,ruu o6nacu{ rrorJrolqeHl{fr, coorBercrBylo-

Irlr4e orAeJrbrrBrM rIocJleAoBaTeIE,IrOCTtrNr noJIOC OI{I4Crr TI4TaI{4.

Hanone4, y oc Herculis BCe )i[o]raHyr6re BbrIIre o6tacru [orJToIrIeHI4fi

oqeHr, I]OArrepr,lrryTr,r, r.1 cLrilLHO paSBrrTO ynoNrl{HaBlrIeecfl palIee IJoIJIolueHr{e

n o6racrr c cepeglrnoli Y I: /1600A.

Tarrur,l o6paaolr, Ha oCIIoBe paccN{orpeHl{fl NIarepIIaIIoB IIauux n }tuule
MO?fiHO IIpeABapr,rrerrbHo npocJreArrTr, IrocTelre]Irloe 3aHoEIoMepl{oe yBeJrlltleHue

orn;uoneurnrt B pacrrlle1eJleilltl{ a}IeprIIrI B crrelirpe 3Be3,II oT 3al(oua flnauna
(nnn or 6oree o6rqero coorHorxcHll a I ()'1'): 1( (^) B ()'7)) trp'I4 rrepe-

xoAe oT parrHl{x rt IrO3tr(}IrIM CneItTpaJrLHr,IM r{JraccaM. Eolee ,qeTaJILHoe

r4Byqg*rra I4 I{IITepIIIleTatII,IfI ATLIX OrXrOnenZii ns./rqrorcR aa4a.reIt

AaJILHefl rxel:I pa6ornr.

OcranosnMcrl Tetrepb exle IIa oAHoM Ba?I{IroM BoIIpOce. Bo;rr,urrae BI{3y-

&irr,r{r,re u r}rororpa{ir4rrecr{14e al,rirJrI4ryAr,r Aorlrole]llloAI4rIecFirrx rrepeMeHIrbIx

3Be3A, AaJleI{O [peBooxoArrtqrde Br,rrrr4cJlrrer{6l0 Ha ocHoBe Ho.rre6anui'i Llx TeM-

rreparypr,r, Ao crdx nop Ire rroJryrrl4Jrl,r cno"rhrto-I{I{6y,4r, uonuoro o6tgcuenlrn.
fta6 uonaaal IIIaftu [20], yuer yBe,rrl4rrl4Balortrerocrr rlorJrolrleHl{fl B rroJrocax

u Jru1ttfrx rre B cocrorrurau o6rncnrrrr rra6rloAaeNloe paarl4ql4e B BeJIr4rII{He

Teoperr4qecnnx lr ua6;rro4aeMr,Ix aMrrJrlrryl{, [plr npeArloJro]I{eHI,IIr, B ocraJlb-

HoXI, q7916 TeN{[eparyplrol'o rrSMeIIeHI'Itr I4BJIyqeIII{fr 3Be3AbI.

Oguano [l]I{ rIoAo6I{Lrx pacqerax o6tt.rno npeAnoJraraercrl, rlro o6rqr'rfi

xapaHTep paclpeAelelrrrfl elrept'r{r{ B crrer{rpe 3B03AI;I OlllleAe,n'Iercfl 3aI{orIoM

fllauHa, t{ Ha aro paclpeAeJrerrrre rraJro}rreHo }IoJrel{yJrfl}ll{oe Ir aroMlIoe IIo-

I.JrOIqerrl4e.

Pacc.ruraelr aMrrJrrrryAy, Bu3yaJir,Iryrc r r[otorpa{IrrlecH)rI9, splt ytlel'e,

HpoMe reMrreparyllrroro, nJrarrnoBcl{oro, Ir3MeIreEI,Itr Hpranor,i LItsJlyqe}Ilrfr

BBeBAr,r Tar(lne I{ t{aMerreHt{fl Be,[trtIIIH ,4 (]). Pagnyc sBe3AbI IIpIaIII{MaeM

trOCTOflIIIILIM.
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tr4nreHcrannocrl t4SJIyrIeIrI4.rI Molr{er 6urr, paccrll4TaHa no {ropuyne:

r1r: ) B(^,7)att, T) D(r)S(r)dr,
0

rAe rrrrAeHc /e o6osIIa.raer {rororpat{xruecHyro r.rJrr4 Br,r3yaJrr,Hyro flpr{ocrr,;
B (^, T) - rlyuHqrar flranna; a(x, T): 10r(rr) - BHa-reur{fi ornroneru.rft o-r

npnnort ilvtHwm (ra6n. zr); D (I) - npoailarruocrr aruocrpepbr r,r S(f)- qyBorBr.r-

reJrr,Hocrr, rrprreMrrar{a (rnaaa ulrra (oronnacrlrultu). IIp, aroM M6r rrpeue-
6peraent trorepsMlr B orrrl4l{e npm6opa, riro B AaHHoM cJlyalae EecyqecrBerruo,
ran r{an npz tr}1+0004 rrorellr4 Drr{ MaJro 3aBzcrrr or AJrr4rrr,r BoJrrrBr.

O.resuAuo, .rro rlopnryJra, rrarrr4caHrrarr B Tar{oM BI4Ae, coAep}nraT erqe oArro

npeAnoJrolnenrlel 14 r4MeHrro: rrgJryrreHr{e AJrfl BBeBAr,r r{Jracca A0 n paccuar-
przaaelrofi o6racrr.r crreltrpa c Aocraroqnofi ro.ruocrrro Molner 6rrm npe4-
craBJreHo SaltolroM fluauxa, r4Jrr{, rrTo ro }ne caMoe, AJrtr BBeBAbI A0 uu
rrpr4rrr4MaeM K (^, ?):1 (4000 < 1< 7800 a;.

Ba I4cxoAHLIe ,[aHHLre [prl pacrrere ni]r.rMeM: Tt:2994, ?z:2tt75",
Berrtr4rrr4Hr,r B (^, T) AJrs arrdx reMrreparyp 6epenr raa crarrr4 Bprarnn [21],
BeJrr{arr4rrrr A(^,7') .-..na ra6n. 6, no 4aur.rrru Itlrnne Arrr p Andromedae z
ro Harrrr4r{ Aa}rHr,rM AJrrI crFlerculis. .<(Dopnransuafl reMfieparypa) err4x BBeBA,

coorBercrBenno, 3100 rz 2600".
3ua.reruas , ()) - re lne, rrro rrpraurrrr,r [pr.r o6pa6otne na6nrogeuraft, a S (],)

Barlrbr tr{B crarbr4 Borrmnnrepa l22l, coorBercrBerruo, AJrrr o6rr.uroii, EeceHcrr-
Srarrzaraporanuor,l (iorouJracrrrHr{rd rr riraaa.

Br,r.utcJleHue aua.reHzft -I11 IIpor{SBoAI4JIoCb rpailzrlecHrM l4HTerprrpoBarrr4eM.

Vc.nosuo oro?fiAecrBJrafl <{opua.rr,nyro reMle}larypy) c aQSenrrarnoit z
Bbrrrr4cJrflfl 6o.uouerpu.recr{yro aMr.rrr.rryAy rrprr r{BMerrerruu T or 3000 4o 2500',
lonyqsx4 peByJrr,rarbr, rrpl4BeAerrHrre e ra6,[. 6.

Ta6nnqa 6

Auururrypa rrBnreretrrrrrurpftoc;fi 
;fiBr,flit1jrt;1outr,ueur.rr 

.ee rorrtrep&rypDr

I{BNrcrrerruc 6oroMerplr.rectroii nptrocrn parrro 0.?9 an, n.

Alrfl;rr.rT y]1a r'IBMeHeE r.rii

a)

6)

r)

tr{srrerrcHr're flpHocrrr

Eea y.1s'rn rr3r{cHerrr{fl r}op.rrrr nplrnofi pacrpe-
ne"rrentrrr orreprfiu B cnertrpe (narreuetrne trp-
ItocTr.r ceporo rclra)

flpz yverc rrBnererrr4fl tlcpurr Hpznori pacrpe-
.qeIIerIr.lfl SHepIIIrr

Ifplr yuere rralrer.rerrtrrr {ropuu rrpunoii pacnpe-
AeIIe[Irrr Srreprtrfi B crrenTpe tr tsJrtrrrlrfifl IIo-
rJIOX{eIIIIfl U lO"[OCaX tr JrI{II[flX

2.50

3.01

BI{ByaJrr,Hoii
38. B.

1,.62

3. 18

3 .68

tr4a ra6nraqr,r BrdAHo, rrro yr1g1' r4aMelreurrfl rpopur,r Hpznor,l pacrrpegerreurrrr
Elrepuilr yBeJrrrrrlrBaer rlororparlrr{ecHyrc alrlJrr4Tygy r43MerreHr.rrr flpnocrr4 rra
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0.51 ar. r., a BrrByaJrLHyIo - ua 1.56 BB. 8., B peayJrbrare trero rlororpa-
(rlr.recxan aM[JrIrryAa onaBbrBaercfi [a]fie Merrbrrre rnayanr,uoft, o6paruo
ToMy, rrro Aorr?r{Ho 6r,rrr trpr4 }raMelrerrlrr{ flpnocrl4, o6ycnoaneuuol.r
xone6auusuu reMneparypr,r, B cJryqae [oAtIr{I{eHIrfr I{Brytvgllro BaHoHy

fhauxa.
Montno yqecrb nplr6nzlneHrro He roJrr,Ho rr3MeHeur{e paclpeAeJreHrrr auep-

rr{!r B nar.r6onee Brrrcor{rrx roqnax cflexTpa, Ho r4 rrorJrorrleHr.re B caMl{x rloJro-

cax r{ Jrtrtntrtfix, BocrIoJIr,3oBaBIIrlIcb Arfi aToft qeJrr,r peayJrbraraMtrr, noflyqeu-

uuulr f. A. Illartuom [20]. VulmuBafl t4 oror t]anrop, rroJryur{M orroHrrareJrruo

ra6;r.6),

aMrrJrr4ryAa {ororpa$zveurafi . . 3.22 an.

) BIlByaJIr,Iraff ...3.68 ))

Tanuu o6paaolr, BcJreAcrBrIe BJJt4flHrzfl r{Br{e}reHrrfl I{pr,rBol"r orxnouenaii or
SaHOIra USIyqeHUfl rrepHoro TeJra I,I norJrolqeHrrfl B rloJjocax m JrtrrHl4flx,

aNlnrrrTyAa r43MelreHr4fl flpr(ocrl{ tlpu I43NleHeHZI4 rel,Ile]laryllBr oT

3000 [o 2500" yBeJ]r,rrrl4 Baercfl tro cpaBHeHulo c rltrrcro teuuepatypnoit
n {rororpa{rn.recxzx ry.rax Ha 0.72 BB. 8., a B BI43yaJrr,Hr,Ix JIyqax -
ua 2.06 BB. B.

Meppwnr [8, crp. 49] npltBo4rlr ra6ruqy r43MeHeHI{fl reMrleparyll AoJrro'
[epr4oAr{rrecr{r4x lrepeMeHHr,rx 3Be3[ oT MaI{CI4MyMa It MITHITMyMy flplio0rl{, rro

,qar.rHrrM flerr.rrta r,r Hr.lHonrcorra.

IzIe eroft ra6ruqr,r Br4AHo, qro <{topir.ra.nsuag rer{neparypa) a Flerculis
6rusna r{ Mar{cr{Manruofi TeMileparype IoJrroneprloAlltlecHIrx repeMeII]IbIx
BBeBA. flona urr ue Molr{eM cI{aBarI,, 6ygyr nu u r ganrueftrueM sHarIeHLIfi

"4 (L) pacrz nprl rront{}r(errr,u{ reMrreparyllBr, r{al{ ero r4Meer }recro rrpll [epe-
xoAe or BBea4r,r I{Jracca M0 (p Andromedae) Ii BBeB4e ruracca 145 (a Flerculis) ,

rrlr:r. fi\e Hacrylrllr cBoero poAa (IracDIIrIeIr[e), rI B€JILI{I{Hr,r ,4 (}) xa"T ee pac-

Trr He 6ylyr. Sror eonpoc rpe6yer garr,uelYrrueto trccJreAoBauttr. IfecouHel{Ho,

BO BCfII{OM CilytIae, rITO l.ISMeHeHI,Ie xallaRTepa (yCJIOBIIOI-O) HeIIpepr,IBI'IOl'O

C,neHTpa HI43I{OTeMrIepaTylllIBIx BBe3A AoiIiI{I{O BbI3BaTL 3HarII{TeJILIIoe gO6a-

Borrlroe rroHl{}rteHl{e flpltocrl,I n {ororpat{-rr.rrrecrirrx, a oco6enno B BI{ByarIbIrLrx

Jryrrax, o6rrloung reM canrbrx{ Tari}r{e r{ aHoMaJrr,rrrre I4BNIeIreHIrfl rrol{aaarc;Jfl

uBera. By4er Jrr4 aro 4o6anounoe yBeirr4areHr4e aNrlJurrvAlr /{ocr&rotIIIbI}'I A,rlfl

froJruoro o6'sr,cloeutrn na6,nrolaeurrx 6ont,ruux aMrrrtl4Tyl( AoJIt.or1epI4oAI{'Ie-

cr{r{x nepeMeHH},rx 3Be3A, rlol{a HeJIbSfr cHasarl.
Peeynr,ratrr HaCTOflIItreti pa6Orrr I{MeIOT npetrBapure;rr'Irur:i xapal{rep.

Heo6xo4r,ruo pacrurrpeHfie Ha6rro[areJ]L]roro MareprraJra, oxBar ulr 6olrcurero
qt4gra BBSBA, a Taltltre 6onee utupoHot O6IacrI4 cIIeItTpa. Hapn4y C I'raytls-

rrr{eM }g4ar{oreMrreparypHr,rx BBeBA c rlocroflIrHoit I,un 
^raro 

MerlflIotqeftcn ap-

nocrr,ro .rpe3Bbr.ratirro I4HTepccHo rrccJle,qoBarL TeM ?I{e MeroAoM Aorrolrepfio-

Ar4qecHr,re nepeMeHl{ble BBeBABI I4 HeIIpaBHJIbHLIe nepeN'IeHI{LIe. Recr,nta ulrre-

pecHo colocTaBI4TE, xapaltrep pacIIpe[eJIeIIIIfI aIIepIIIr{ B cIIeHrpax BBeSA

fiilaccoB M u S. Tanas pa6ora HaMerlelra B AaJlLHeiiIneNI.

B.

)
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B aarrnro.rerure crurralo cBor4M rrpr4flTrrr,rM AoJroM BErpaBr4Tr, rny6onyrc
6;raro4apnocrr, axaAeMraHy l. A. Illartuy 3a ero nocroqnHbrft raHrepec H pa-

6ore u MHoroqltcileH]rlle coBerbl 14 yHaBaHI{fl.
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. ToM V, 1950 r,

BbIqucirDHI{E nOHI{DHT PAIIIIU H0POHAJII]HbIX ITOHOB
B BOSBy}nAEHHbIX r(BAHTOBbIX C0CTOf,rHtr{f,rX ,-

If . C. Ilfx.coacnuii

I4a nory.rennrrx fporplranoM, IIIafiHolr, An.uenoM lr Jflro auaqesnii aHBr.rBa"rrerrrrr6rx

ilrrprru rropoflarr,Hr,rx ;rrlnrlli nrr.r[cJ]flrorcrr Horr{e}rrparlrlrt ]roporraJrbrrr,rx rlorrou ts Bo3-

6yxgcnrrrx cocroarlfiflx tra pa3Jrrrq]rbrx Br,Icorax. flpn arolr ytrlrrr;rBaercrl paBJrI{qEe
B ,rpnocrtlx nopoirBr, rra6.rrroAael{ofi B pa3rrr,Ie aloxrr. B qacrlrocrrr, AeJraerctr fioflr,ITr{a
lo,ny.reIrrrrr pacfipeAeJ]errlrrr aJrel{rporrrrbrx ltoul{e]rrpa{nii 4.rra fioporrbr 1936 lr tg1r0 rr.,
rlcfio,qr,3yfi Aarrrrbre o tfpayrrror[epoBoii coc"aBJrnroqeii cBetrerrurr n(]po[rrr. Ifartgennr,re
pacfipeAcnerrurfl aJrenTpo]rfloi ftoHrIeETparlrrrr 3rIarlrrreJ]bIro orirtrqarorcrl or ycpel1nerrrroli

{opuy;irr Eay,u6axa. Peay,rr,rar:r,r unr.Ilcreulrft nourlerrrpal1ltfr xoporra.rr*rbrx ]ror{on, cBe-

Aerrr{bre s ra6ir. 7 n 8, snnslorcn ocnonoii g;rrn nolpo6rroro o6cy}ri1errrrH npo6reur,r x}rMi.{qe-

crioro cocraDa 11 uolraSaqrrIl Hopor]In, rtoropoe 6y4er npore4elro a cJre[yloqnx pa6oTax
0Toro qur(Jra.

Oronrgccrrneulre AeBflTrraArlarrd r{B ABaAuarI{ trerbrpex ItoporraJrr,Hr,Ix Jrr.rHr4iir

[1] oT xpr,r.no BoaMo]r{Eocrrr rrpr{cryrrrrrr, n llByrreHr{ro xrrMrlrrecrroro cocraBa
COIHEII}IOII HOPOHT,I. OCTTOBHI,TE PESYJII,TATBI'TOTO OTO}ITAECTBJ]EE!1fl }IOIYT
6r,nr cre4enEr B cJreAyroulyro ra6r. 1.

il ra6Jr. 1 npunegenr,r orrrocureJrbHr,re rrureHcrrBrrocrr{ riopoHaJrEHrJx

Jtt4trttit, rrpr{qeM Ba 100 uprrr{rrra l{HrelrcltBrrocrb BeJretrofi nauva 
^: 

53034.

.(auur,re BBFrrr,r cor,rracrro Ha6Jrro[eur4flNr lporpuaHa, Ilfai,iHa, Arleua lr l[uo.
,[rrn no,riy.1e]Irrfl a6coJrlorlrbrx r{}ITerrcr{BHocTeii Aocrarorrlro Brrarr, 3r{DlrBa,lerrr-
Iiyrc InrrpuEy A), xaHoii-ur.r6y4s Itopo]raJrrrHoir nvrul4,, tr4ay.ran cneltrporllaN{x{6r
DrryTperrlrert i{opoHDr, lpotpuau [3] npuruer H BbrBoAy, rrro eriBlrBaJrerrrl{r,re

rrr14pr{Hr,I HollorraJrrrlIblx Jrr4Hrrr,i rpartTL{rrecrir,I IIocTofllrrrbI AJru l]aB,LII{IIH6Ix
vrIacTltoB I{opoHEr. 3to 3ua.Ilrt, arro xfoHoxpoN{arr,rrrecltar] fll)r{ocTb t(opoHr,r I{

flpr{ocrr, HopoHr,r B r'renpepbrlHo}r cllertrpe cyrb oArrHartoBbre t}ynnqulr pac-

crofrrrr{fl or JrI4M6a. Orcrc4a [oJryrraercfl, rrro MorroxpcMarltqeclioe varytleulre
eAr{Hr4r{r,r o6relra r{oporrbr nponollrllrorraJrbrro ([enl]epbrBrroMyD r{BJryrreHnlo.

'i' Ilacronrqan crarrfl rrrJrflercrr neploi rra rIuRJra pa6or, uocrnqerrr'rrrx uogpo6nony
EocJrcAouarrfiro xrrNrrrrrecrtoro cocraBa r{ cocrorrl[fr r.ro]rrraarlrrr{ co;rrre.ruori rtoporrLr.
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5 .96

o.44
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JZi)

455

359

26r

655

s1B
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350

355

BT4

42,1,

814

zoo

422

8.1

5.4

40.s

2.0

1.2

1B

2.0

,,

l3

0.3

55

35

157

60

95

100

75

69

57

3.03

2.93

2.34

4.4rG

2.24

2.tB

1.94

t .85

31.7

t.57

3. 39

L15l

2.30

lt4

22

74t

o1

390

26L

/, r)

az;)

DLO

--^ ] era rI'IHus orl{pLlra n 1947 r. DHc BarilIoHntr Ba.nr,lrrrci:icl]-oir [2]. IIoDeIclrre ee coBeprrreH-,.19,9::rlj:l^"5r-_Ilol-e,qcHtrto saMosarerbHoii }r{errort rr}rrr l 5694.' OroxrAciinresr,re nocr6nuerid/(Jrcfl cYIITIJI HecHoJlLHo coMHIITeJrbrrhlrr, Tar{ fiaH [o IlenaBr{cro BpcMeHI,r Hc 6brIa oOfiapyiHeuaBlopctr-rIrHIIfl Ca ..:V, riplrcyrcrBl{e Horopoit n cnertpe fiopoubl cJreAyer rrg Teoperuarecglx co-o 0palr{eHrrit (cu. [17]).

llocre4nrau rlte, rtax xopomo raaBecrlro, flBJ]trercfi ToMcogoBcr{oe paccefl}rr{e
rrsJryqeHr{fl r}orocr}epu Ha cBo6oAHr,rx sJrer{rpoHax. creAoBareJr6rro, r{oHoxpo-
MaTr{rIecHoe usryqeHlae OAITHTIUET o6beMa r{opo}rhr, Iraxo4flrrleiicrr }ra paccrog-
tsl/,vt r oT rlelrrpa coruqa, Br,rpalr{eHrroM B AOJrrrx corlIeqHoro paAl.ryca, 6y4er
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paBHo

Sx : brc.A),. o. /[, (r). t l^ tOl *,
8n , ",rAe 6 : it @'l mcz)z :6.6. 10-25 cu2 -- a(rQeHrunuoe ceqeHlle

cro6ogrrux EJrer{rpo}rax.

h(o):zl.{ffi;'
.[l - ranrenclrBrrocrb qegrpa colrgequoro AIIcHa; po - HoaQ{uqueIIT troTeMIIe-

uzs Colurla H r(palo AJIE paccMarpunaeuoft o6lacua cnerrpa'
Tlurerpuporauue pacupocrparrffercfl tro BceM aJreMelrraM conne'Iuofi noBepx-

Irocrn, BTTAI4METM U3 TOqHU.r HOpOIrbr.

(1)

IlaccefHLlg Ira

i\rrrr r>1.2 I{MeeM

r\e Wt- o6o6rqenunfi
Conuqa H HParo [1r].

flprano4ratr ra6n. 2 gua'reuufi

nan>), 1.7 (<me.rro-aeneuar>) lr

!r^ tel .,e t 4n:,/,,+ {t - /;+ +

+ ly lt- ,(, - +)l ^{-, *r\ ,

!r^rol *:'i,(+tu){#*$+
*...*eo (#* #

Hoer!{ruqraenr AIaJrIoqI{[, y'IurlrBalourtlfi

(2)

* )) :It w^,

Itrl.r. JtrJIfl paBJII{tIHLIx 3ua'reHllff

4 (<clruna> .racrt crexrpa).

Ta6ru

IIOTEMI{E}IUE

po: t (<HPac-

qa 2

1. rB
1..20
t.40
r.60
1.80
2.00
2.20
2.40
2. tio
2.80

0.236
0.22
0. t5
0. tt
0.083
0.066
0 .054
0.0215
0.038
0.033

0. 184
0. tB
0.12
0 .089
0.069
0.055
0.044
0.037
0.03r
0.027

0. r78
0.1.7
0.12
0.084
0.065
0.052
0.042
0.035
0.030
0 .026

0.166
0. t6
0.11
0.077
0.060
0.0118
0.038
0.032
0.027
0.024

oAnaxo IIIaftu [5] y6egure.rmuo [ol{a3aJ], rlro saHlrcqeHlte lporpuaua

o rrocroflHcrBe ar(Br{BaJrerrrHr,Ix rxr4prru I{opoHaJIbHBIx lranuit oruu6ouno. !,e,no

B ToM, qTo, 11o cy[trecrBy, lporpnan I{3MepflJI ne Atr, a I4HTSIISI4IBI{6oTE
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HopoHa.[Lrrrrx Jr{Hr{fi e6tmea nx rleurpa. 3ro B.Irearer aa co6ort cr{creMarl{-
rrecnyro oruu6Hy rrprr onpeAeJrel.rrrut A). IIIafiu [oHaBaJr, rlro B AerfcrBI'IreJIL-

Irocrrr EnBlrBaJrelrTr.rhre irrupllrlbl ItopolIaJILHbIx "rtnUlrft II a A a IO T IIO Nlelie

yAaJreur,rfi or rlru6a, 0ro Bna.rnr, arro llolroxpoMarl4rlecnoe H3ryrleHrre eAL{'

rruqsr o6reMa fiopollbr y6r,raaer c paccroflHlrent 6 rr c r p e e, rreM (rlenpepbrB"

Hoe)). Hecxonrno rroa?rre IIIafiua H arraJrorr.rrrHbrM peByJrbraraM rrpr4lxJrr4

Ba;rrgnaftep aJIwo, na6nro4an HopoHy BHe BarMerII4n. Haupumep, Batlr,4uaiiep

[6] norraean, qro B4o,rrb apltoro HopoHarlblroro Jlyrla, BnpeAeJlax 7.04 1r {7.2,
6^*r-'z'n, B To BpeMfl ItaH (Henpepr,rBHoe) uarlyrIelrlle, o6ycnonnenlroe

TOMCOHOBCT{uM paCCefl}IIIeM, AJIE CaMbIx BHyTpeI.IHrlx .raCrert I{OpOHbI, COIJIaCHO

Eayu6axy [4], uenennercfl ItaH r 17.

HeAasuo Anleu [7], ocuoBr,lBaflcr

lprrrueJr r( rol,ry iHe pe3y,[r,rary.
B cenera c orI{}I Hy}I{Iro SaMerLITE,

BnBI{BaJIerlTIrr,Ie rUlrllll}rIJ paSJrI{aIHbrX

p pasfl[rrl]O.
Hafi4eu rerrepb MoIIoxpon'IarI{alecxoe It3ilyr1sHra I{opolrbr

B cJlyalae, ItorAa AI ectr, tlyHriqr'rn p.

Ecru ila6rroAertIrafl rIoBepxuocrlrarI flPHocrL Hol]ouDr

Mo,fier 6r,rrr upegcraBJleHa B Btr,l1e

.I (o\: !t- + o' +" \f / ^mr 
t 

^m, 
I ' ' ' t

PP

T\e ai lt ah - 3Mrll.rpl4rlecltl{ olpeAerfleMr,re [ocroflHHlle (a; O6r,ruuo Bblpa-

}HAIOTCfl B MLI.T]JIIIOHHLIX AOJIflX flPI{OCTI'I IIEHTPA COJIHEIIHOIO AUCNA), A OHBI{'

BaJreHrHafr rxuprdHa neroropoft r{opo}IaJrbrloilt nvHwu - B Bl'IAe

A1(p):; + $ + (4)

(npuueu 6i BErpa?fialorcfl B allfcrpeuax), ro MoHoxpoMarl{qecHafl rloBepxHo-

crnarr flpnocrr, r{oporrbr 6yAer, orreBrrArro, paBua

./i (p) : Ar (p)'-r (p) : )) 
olbt' 

- s 1'
,lt,i:? #' (5)

3ra flprocrb Bbrpaffiaercrr B MIlJrJrlIoHIrbIx AoJIflx aHrcrpeMa yqacrna
HelpepnrBuoro crrer{rpa uerrrpa coJrHerrHoro Aracna e6tuaa paccMarpl4Bae*rofi

r{ o poH a Jrbrro fr" tanrnv.
Monoxpolrarnqecr{afl o6:seunas cBerllMocrb fr (r) cnnsaua c ./1(p) I'IHrer-

parrbHbrM ypaBueurreM A6e,rg

/^ (p) : /?o d,. (r)' (6)

rz:?z*?lz
rge .Rg -- paAr4yc Connqa, Br,rllallteHlrErft n caur:rauerpax, a A I43Mepfferofl

Ha Marepr{aJrax BarMelrrrfi 19110 r.,

rrro rraH y Illaitua, rar{ rr y Arneua
nvtruit NreHflIorcfl c r43MeHer{[eM

rrarr rlynxqnro r

r 6enont cBere

(3)

dy

-.411 '

.|o
P

)
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B r{alpaBJreHr{r4 ryrra SpeHr{fr B AoJrflx coJrrrerrHoro paAtryca. B cfiyqae,
r{orAa 6^(r') Aaercr BhrpaTrreHr{eM, aHaJrorr{qrrbrM (3) (c aaueuotr p ua r),
ypaBHeHrre (6) peuraercfl DJreMeHrapHo trllr4 rroMorrln rrogoTaHoBr{rl

y : 91g9.

fi(r) - 1++*+...
Tor4a, cor;rracHo ypaBrreHr{ro (5), 6ygenr rrMerb

flpuueu

/, (p) : > 1" : ,: > 'J*."('...'-*''"r*:'\r/ ?ont 4i/) p,t--' d

,, 
. 

r't, t.l . (&; ' )
11r -'.:.4 

pps 
-1 I (p"l 2) ,

rAe

,qJIa rrelleJrr,rx ps rrylfirro rroJrr,BoBarr,crr crrelllraJrr,Hr,rura ra6.rruqalrur (clr,, Hatrplr-
uep, [B]). I(ax nugro ua ypaBr{errrrr (8), xanrgouy arJreHy B Br'rlla}r(eHrrll

(5) ann na6rro4enuort Mor{oxpor,raru.recnoii fioBepxuocrnor,i npxocrl{ oguo-
BIraaIHo coorBercrByeT Erreu B Br,rpalneH:r.n (7) ,q,nn o6reuuoft cBertr{Mocrnl,

upllrreM

D 4rA, I (prl 2)
"s- Bo r(r/r).fr(+)-\

Vpannerlua (7) u (9) rorruocrrrro peuaror aaAaqy repexoAa or rra6nro4eu-
nor;l norepxuocrrroit r{oHoxpoMartt.recrroii rrllxocrtr rt o6reuuor,l rlroHoxpoMarr{-
.re crtor,i cBeTutlocrI4.

B rorr Ba?r{HoM n}lrl npaxTr.rqecnrrx pacrrerax cJryarae, HorAa [oBepxHocrlrafl
fil]Hocrr, rtollorlBr u 6e.rrou oBere Bagaercfl nllocrr,rNr Br,rpa]neHrreM

J (p):L (3',)
?,,,

a Dr(Brrtsa JIeHTrrafl rxrlprru a rio poHaJrr,Irofi .n lrr.rulr - B hI pameHl{er'r

(e)

a),(p):4
PI

coorrrolreurre (8) ruoxter 6rrru aHasrareJrrno

rrarJrsArrrrM" Ilycu 6^: 4;

(4',)

ynporqeuo lr geraer:cn 6onee

(7)

(B)

r(1/2).r(+)

-rTpJ4-
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_ f -Tr;d" Iffi r"-IE qerHBIx Ps;

-l^ 2.a.0....(p."-3)
i2.. "" ntrq uauorHf,TY D-'("'r'a's-;5;21 Arn HeqerHbrx Ps'

y (p.) :



TOr'Ia
db fio B'b.t (p I t) Ao B.b "r @) y @ -l t),/r.(i,): ,*t,:d' or+i--:;'-pp1.l. -t(d ,

r'tiln 
, _!,r__B .^,,_, lUr*t)
,^: o.,i pe t'Y \P)' ^,1,'1 ' (10)

?Ie nrrpaxteunft (7) a (9) cnegyer, rrro o6reuuas cBerlrMocrrr lropoHbr B

6enoM csere

CJreAosarenrHo,

gt (r) : i#).Ar(r) . 6 ?) == ih.4nL).(,) N "(").. S 
r,.$) *. (u)

Cor,rracrro A,rneuy .I(p) oop7, r. e. p:m+1:8. Snrr.rr:a,reuruar
rurrpr{Ha HopoHaJrLHr,rx ruuuft naH {yrlx4un p Banaercr rpar}n.recnlr [7]. ltaat-
gr,rft lLB otrax rpatpuHon Mon,rrro xopouo alpoxora&rlrpoBarr, Bbrpa?fiegr.IeM

rn4a (4').
Iplmograu BHarreHrrfl trol{a3areJrfr cTerrenr{ / gnr paanualHrrrx rtopo}raJrrrrr,rx

ituuuft, a raxlr{e BeJrnarlirrbr y (p) I y (p t l), [o"[yqeu]r1;re HaMr{ corJracno
ra6.nrogeuusrr Al,rer'ra.

Ta6rnqa 3

t (p)lt(p*L)

6 ?):0" ft

21231 I
5tL6 t
3601 I-t987 j
1r086

5303
0J/4

2.7

8.7

/.t)
3.0
Z.t)

1..20

t .55

1".48
L.22
1 .20

I)xo4mr1an n rlopnryny (11) Honqerrrllarlr4rr cno6o4ur,rx fiopolrarrbr{r,rx
ii"rleltrpoHoB 1/, (r) AoJl?r{Ha 6r,rm oupe4eiler.ra r4B rpaAueHra flpr{ocrt{ r{opor{br
'B Itetrpepr,rBHoN,r cler{rpe. Ilecrua }r{erarerrJrro, -1106rr I/, (r') BBrrn4cJrrrJroct;

,{"'trt coBepr]relrlro r{ou}iperuoi,i nopo}rbr, rJrlrerirro ,qJltr ror"r, AJltr r{oropoii na6nro-
AaJrlrcr, A).. flplrlrerrenre, Harrprrnrep, dopuynr,l Bayu6axa gnn N, (r) ne
Hoppel{rl{o. 3ta rlropruyJra, [o,TeB]rafl l,rr;r reoperrrrreor{rrx pacrreroB o6urero
xapaltrepa, flBJrrrercfl peayJrbraroM ocpeAlreHlrFr l0 na6,rrogenuit rroporrrr,
llpoI,ISBeAelrlrBrx rrpu pa3Jrr{rrHr,lx r|laeax conne.rnor,i [eflreJr],Hocrrr. I{poue
Toro, B oroft rlropuyJre r4Meercrr oclleArrelrrre ro roarlrlrrorrnriM yrJraM. Cne4o-
tsareJlblro, oHa onrrcErBaer lreNoropyrc (trAeaJrrrHyro), Jrr{ureHHyrc crpyr{rypbr
craulrorraprryrc Hopouy. Mem4y reM, peaJrrrHarr riopoHa, c ee 6oratoi,i ctpyx-
rypott (nyur,r, (otraxaJra>, {rulemr,r>), c ee Lr3MeHqI4Bocrr,Io Mo}ner Bl.rarrureJr},Iro
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orJlr4ararr,cfl or trAearusr.rlloBaHHort <<6aylr6axoncHoii> r{ollorrBr. oco6euno
MHoIo IIJIfl BbIflBJIeHI{fl crllyltrypll ItOpoHhI CAeJIaJIII coBerCI{IIe acrpoIIoMLI
Byrocnarcron, [er,i.r m Bcexcsnrcnlrit [9, 10].

flpunegerrrrrre r ra6n. 1 oruocnreJmHr,re I4HTeHcr{BHocrr{ r{opora,rrbubtx
ilm[r4ir, rroJryrleHHhre paBJII{TIHLIMI.T LICCJreAoBareJrflMr{, 3[raqrrreJrlHo oT"rfitrraIorcFI

Apyr or Apyra. Itax reuepl rBeltno ycralroB,rrelro, 3ro paBJrr{q[e r.rMeer peaJ]r,.

urrrt xapamrep (cu. [5] , a rannrc MrrororurcJrqHrrr,re pa6orr,r Ba.rrc4uar,iepa).
B or4e;rtuux o6nacrnx ItopoHhr orl{ocl{Te.,tLur,re rrrrreHcr4BHocrr{ noporrai]r,rrhrx
rraural:r Moryr 6rrrr, conepuer.rHo pa3lrbrr,ru. C.rregoearenrHo, AaHrrbre, [prrBe-
AeHHbIe s ta6lr. 1, ,qaror yI{aBaHI{e .rlr{irrl Ha nol]flAort BeJrmqr{}rbr orHocr{re.rrr,-.
ttlrx l{HTel{crarnocrefi .

tr4cxo4uor,l nenla.ruuoii AJrfl I.raxolr{AeHr.rrr r{crioMoft riouqeurpauur{ Hopouar-rb-
llblx r{o}IoB n uoa6ymAeHHbrx cocror{HLrflx rrBJrflercFr 61r,. flocne4nrorc Mbr

naftgelr Arfl paa.lt4trHrrx I{opoITaJrbHr,Ix nuuuit [o or{BrrBaJrerrrHhrM ruapr.rrraM
Atr, naii4enuuu lporpuauoNr, llfartrrom, JIno u A,["[eHor.{.

lreaylrtarur er,t.rr4cneHr.rft cBeAelIBr p ra6n. 4.
B nepaou cton6qe eroit ra6m.rubl rrlluBeAeHbr nJrrrrrhr BoJrrr HopolraJrbHr,rx

nuuufi. Bo nropou, rperreM r{ qerBeproM cron6qax AaHbr Dr{Br{BaJreHrHr,re
urrllfiIrrr r{opouaJrbHr,rx lllnrul rra paccroflHtrtrx or lnu6a 2' .5-3' , cor-JracHo

lpotpraauy, lllaftny lr Ar.rreHy. B usr:olr cron6rle - r4r-rrelrcrrBlrocrr{ r(opoHaJrE-

rrrrx rranr,rr,l, [oJryqerruue JIuo [11] Brre BarMerrr{fl, Oulr rr,rparHeHr,r B Mr4Jr-

JrtriroHHr,rx AoJrrrx autcrpeMa cocellHero c gauuor,l nnnr.rer,l yqacrr{a HenpeprrB-
Horo crer{rpa qeHrpa co,r}reqrroro Arrcria. B lrecrolr cro;r6qe fiprrBoAr,rrcrr
IaHTeIICI4BHOCTL I{eHTpa COJIIIeqIIOTO AI,ICIIa AJIff paBJIIIqI.Ir,rx 4.nnu nOnn. Ilocne4-
Hrrfl rroJryueua Mytr4epcou [12) r.ra ua6;rrogeur.rii fl,racnerra [13] (A;rra nragr.r-

Nroit .racru crer{rpa Co,lrrqa) n @a6pu -- Erouccoua !A] (A.na y,irrrpa(ruone-
rosoit {acrtr creHrpa). ,(irn 6onee g,nrauHbrx BoJrH (ua.rrauan c }:7000A)
nnrelrcl,IBHocrb cnenrpa qelrrpa Co,nnr{a [onyrlssu na rla6nro4euzii A66ora

[15], pegyur{poBarrrrbrx MuHnaeptolr [16], Eru rocrreAr.rr{e Ha6rroAeHrrr Aaror
loror{ r4rSJryrre}rr,rfl (n gaurroir o6nacrrr cneHrpa) co Bcero coJrHerrHoro ArrcHa.

,(;rrn rroilytrel]rla Io rry?r{Ho BoclroJrrrtsoBa'u,cn ua6rtogenurlrlr rroreMueHrrFr

Conrlqa H r{parc AJrfl paarrr{rr}rhrx AJrr4r{ Boiru. Coornercrnymqr.re Aaurrr,re
rroJryrrelrrr Mairrraaprou [16]. B ceArMoM cro.,r6rle npr4Bo,qrrrcfl xoaQ{raquenr
troreA{IreHr{s coruua H r{parc Po Ars paSJrraqHErx Anr4rr BoJlrr, corJracHo Ha-

6"nrogennau ,466ora. ,(anee cJreAyror 3rraqeurrfl o6o6rqeluroro xoerlrllrqraelrra

lr4rrroqr{rt AJ]rI paaJrr{qrrbrx o6racreii cner{rpa; ,, npr{Hrrro paBHr,rM 1.18, uro
coorBercrByer paccrorrHlrro or nralr6a B 2' .8.

B genrronr cron6qe rrpl4BolIldrcfl I{olrueilrpaqr{fi cno6oqurrx gJrer{rl]o}roB

B ItopoHe 1936 r., rloJrytrelrHarr lllaftuou. ?Ia-aa otcyrcrBl{fl cne4enrait o ro.rtroii
3aBr{clrMocrr AI (p) Arrfl paarnrqrrux rrur,rft r{br rroJroxrr.rM, rrro y (p)/y (p-ll)-1.3
r{an [Jrrr lra6nro;qenuit llfar,lrra, raH r{ AJrFr na6,nro4enrar,1 I'porpnana. Hax nngno
ne ra6,n. 3, xora BeJrrrrrl{rra I grn paanr,rqurlx nnurlr,i Mo?r{er Merrfrrr,cfl B [oBoJrLIIo
Ixr4ponr,rx rpe[eJrax, I (il / y (p * l) [IeHflercfr He3uaqfirerblro, LL orura6Ha

B npr{HflToM BrlarreHr,rr4 atoii seilu.rr4lrr,r He tro}Her 6r,rrr, 6onr,ruofi. ,flecaruii
I( oAr{HHaAr{a'rrrii cTon6rlhr coAel]r{rar sHaqeHrre N" \tg r :1.78, rtorophre
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Mr,r rroJryrrr{J[,1 u3 Ha6JiroAeHur,i lporpraaua lr Anlelra (cu. urarHe). cnegyro-
rqne cTor6qbr coAepHrar fr, (n a6co.rrorusrx eAlrHr{rlax) A,rn ucex Hopor{arrr,*
nrtx nlrur.rii cor-Jracrro Ha6nlogeunnr.r I-porpraaua, Illar,lua r Annena. 3TIr
BeJrrlrrurrrr rro.ryr1ss6, no {ropuyne (11).

Haxorreq, B rrocJreAneM cror6qe coAeplr{arcfl o6renurrre cBerr,ruocra
ItopoHaJrr,rrbrx llrlrlrr,i, fio,nyrlgslrure lra na6nro4erurr,i JIuo rue garuenus. cle-
Iyer 3aMertr{TE, rrro JIno npunoArrr MaricI4}raJIbHbre Blraqerll{flI4HTeHcrrB-
Hocreft )rna3arrHhrx m.rrl.rl1. Elo ycrarroBr{a rroaBo;rrrer rronyqrtlr, llacnpeAe-
Jrelrue Lrlrrelrcl,rBlrocT eii [,rn paSJ]IITIHEIX no3r,rqrro]rHhrx yrJroB Ha IlaccToflHrrt4
40" or nralr6a, ?. e. B canrort nrryrpeuueu qacrr{ r{oltoHrJ (r:1,04). LLe
IroJryq,elrlrIJx TaI{u1\{ o6paaor,t (AI4arpar{rr lrurencr,rnnocrer,f > HopoHaJr},rr6rx
.nuur.rft BItAHo (clr., nanpunrep, [14]), .rro 8], Nrerr.Eercq o{r)}rE, cturrruo. Ila-
[prlx,rep, BrraqeHne 8I: 120.10..oa A.rrfl 3er]eHoft rr.rnrru xapar{repHo roJrbr{o

Airfl oqeub fIpI{LIx HopoHaJrbIIhIx ItoIIAeECaqUfi. B (HopMaJlbrrLrx)) HoporraJrb-
nrrx o6nacrflx rra rar{oM paccrofrrinrr or :nau6a 8I: 10.10-oA, 3aqacryro.
cfiycr{arrcrr nunre 3.10 6A.

Ilepexog or' 3). H o6:6eMHErN,r cBerr{Mocrflu Mo?rier 6urr, o[eJrarr crre-

AyrorllrNr o6paaolr. Ilycrs o6r,euuaR cBerrrMocrr, dr, (r) : B 1 ro; rorAa
Ha ocHoBarrr.rn tlropuyrr,r (9) 6vuelr rrMerr,

./^(p) - -,c;; o-';'^.c..,1(^.
P"s

p: t.04. Cor;racuo na6nrollenlrnlr Ba,rr,Alrar,lepa [6] , urrrerrcr{BHocrr, Be;reuoii
Jrvrurl BAoJrb Hpr{oro ryrra HolloHbr y6r,rnana, Han p-21.4. Ctegonaremuo,
p:22.4. florr[nuonty, BTro Buarreurre xoporuo orrrlcbrBaer fpaArreHr r{ouoxpo-
uatnqecnor,i cBerr4rrocrrd B riopoue. Cor.nacuo tlopuyre Bayu6axa, B caMbrx
BHyrperrHr{x o6.nacrnx Hollour,r rrpnoc'rb (n 6e,rolr cne.re) y6r,rnaer, r{aH
p-17, l,rent4y reM r{ar{ ar{BrrBaJreuTHbre rxnpnlrr,r A}. y6rrearor (u;ia aeneuor,l

Irurvn), nan p-3 (cu. ra6nr.rrly 3). C.ne4oBareJrbrro, ,/r (p) : "r (r) 
.AI @ p 20,

{To 6.lruexo r( BeJrrrqr{ne, rroJryrrerrrror,l I3a;rr4uartepolr.

Ar"
p : 1.04, '/n (p) : 8l' t0 6. 10-8'J l.

Orcrc[a

C : 2.32. 8),. 10-14.11 ; B : 7.6. 3r. tO 24. I?; 6x $.Oa) :3.2.10':4. 8I.11.

Taxnrir o6paaonr, 6run nory{errrr EJrrr paaJrr{qrrbrx nopoHaJrLrrBIx nr.tnuft
BeJrlr{tr{Hr,r fr,, rrplrr:egeHrrbre B rrocJreAlrer,r crol6qe ra6t, 4.

Mr,r rronraoBaJrl{cb rrpeArroJro}rrerrl{eN,I o roM, aITo }topoua flBJTflercfr LIeHT-

paJrr,Ho-cr4r{Merprrqu6rl{ o6paaonarureu. Paeyrleercn, Dro rIpeAnoJIoEteIII,Ie IIe

coorBercr'Byer gertcrnr.rre.rrr,Hoc?r{, oco6enHo l(Jrrr ua6.nro4enurt JIno B}Ie

BarNrerrrrrr, Iloarouy NIrI paccr{o"p!r[,I Apyror,l rtpar-rr'rul-r c;ryuafr.
flycrl nprtr,u,l HopolraJrt,Hr,rii ,ry.1 r,rl,reer nocroalrlrylo rrJrorHocrL B rla-

rrpaBJreHr{r4 nr.rsupnoi.i rrtTrttTLl Hopouorpar{ra, a rali}Ite Her{o'ropyrc Ill]o1'affieu-
uocu, L f[o uopngHy BeJrr.rqrrrrbr / 4orxtrro conlra[arb c ArraNlerpol{ cealeHl4rr

94



JrY.r&. flolomur'r, l:l,1gro cM, rlro rlaxoAldrcg B corJracrrr{ c (rropouaJrbrrbrMrd

ItolrrypaMr.r) Bansgmafiepa rr (AuarpaMMalrr,r rrHTerrcrlBlrocrr,r) JII{O.
Torga 6yAeu r{Merb

dJx
-al

@r

4n' 6^:+'rx:*t^'10 14.11.

OrcroAa Arrrr 3eJreHoir" tuaww 6x: 2.8.10 7 apr / cu3.ceH., r. e. Bo,rrurrr{rra,
orJrr{qarouafrcfi or npr,rne4enuor,l e 1,a6n. 4 rreurllrc rreM B 2 paaa, Ftale-
cTBeIrIro raHoe ne6oJrllroe pa3Jrl{rlue [Jrfr cToJ]E, ctdJrll{o oTJn{alamquxcrJ Allyr.
oT Apyra lro4e,ner,i o6tncnnercn 6onHulrlt BuaareuueM tpagt{euTa Morroxpo-
MaTr4qocHol"r trf Hocltr.{.

Snar 61r,, JrerHo MolI{IJo rroJrya[,rrrr rroHrle]rrparlrrc HopoHaJr6Er,rx r4oHoB
Ha rrcxoArronr (uplr I{Bnyt1611I{, garlnor,l ,rrmu:r.:f.) ypoBr{e corr]acHo {ropruyre

N n'Au. hu : 6t,. (12),

SiisrureituoBcr{r{e noo(trI)raquenrr,r Ah AJrfr pa3Jrr,rrrrrLrx nraur,rriil IIpr{BeAe}rril
B ra6n. 1. Benr.r.Irur,r Iy'n rrptrB0Aerrhr s ra6rr. 5 r,rn pa3Jrr4rrrr6rx yponuer:i
r{opoHaJrrrur{x lro}roB (crt. r.urxre).

flpu ororr Hy?r{Ho tdx{err, B BrtAy, rrro -fly'1 l.{rrfi na6nro4erlr,rr,i lporpnana
(noc'ro.ruaa aracrr, nopour,r), Illartua u Anlerra cooTBercrByer r : l.lB,
a AJrfl na6nro4eunfi Jluo r : L04, flpraqeN{ r{N{eer ]\{ecro rrpHarr r{opouaJrrrrraa
HOHleHcaullfl.

Oco6oro BaMerraHI4rI tpe6yct rrtl-tLrr 
^ 

56911, [pr4gaArre]Hauqaa (cornacno
oro?r{AecrBJrerrrrro 34nena) Ca XV lr o6nagarcUafr racr{JrrorrrlreJrrrrrrin{r4 oco6elr-
I'lOCTfrlr[. oHa rragua roJr6r{o rro BpelreuaNr B Hcr{o?opux uoltanr,rtr*x o6,la-
CTrIX IiOPOIIBI, IIPI,IIIEX{ EE I{HTE}ICITBHOCTL BAIIACTYIO 6r,rgAET CPABHITNIA

c rnHrelrcr{BHocrrrro ), 5303, .flcno, rrro AJrrr rree npr4BeAerrrra[ e ra6il. 6n ,r"
l4MeeT OIIpe,qeJreHHOlO C[{BICJra, CJreAOBal'CJ]brIO, r.rJrJrroSoprn,rrr flBJrfleTctr a Nn-

06 oror'r cnr. [17].
flepexoAa n Br,rrrtrrcJrerr?rro N,r(r), yna?fiel{, rrro Illar:irr He Aaer aaBr{ctr-

Mocrrrt Al (r) l.rin xarH4oi,i r{oponaJrbtroit nvtrun. Orr omle.raer, rrro Ba lrcr{Jrro-
qeHrleM Jrlr:ofim )' 4231 A, ar{Br4BaJ]errrrrrrc rxrrpnrrr;r y6rrnaro.r c pocroM r.
tr4u npranegen rparlnr (crr. [5]), [arcrqlrrt BaBrrc]m,rocrr, 1\,ro]roxponca.ru-recltofi
o6t,eunolii cBerIrNIocrI4 6t, or h - paccrorrrrrrrr oT nlru6a, Blrlla?nerrHotvr B t{r4Hy-
Tax Ayrr,r - B oTIroCrlTeJrr,HLIX eAr,rrrr,rqax,

Suan ffr il Nt. ailt!" h:2'.5, rrerxo' MolnHo rro aroMy rparluny onpe-
AeJrnrr, Te ffie BeJrtr{rrr4r{Br gn.n nrcloro h.

A.n.lreu ral{}Ite npr,rBoAr.rr rpar}raH, [arorqurl BaBrrcrrMocrr, ar{Br4BaJreHrHrJx
mlrprrH r{opouaJrrrrrrrx nnnuii or paccrorrHran p (cnr. [7]).

O1uano Ar,rerr rre B6rBo[rrl rrB cBorrx na6,nrogeur.rr,1 nonqeurpaqrlro cBo-.
6o4rmrx DJrer{rpoHoB xaH rlynxqrrro r. B rleganno rr,rruegureii pa6ore [18]
orr rrorrBsyerca (ropnryroi,i Bayu6axa Arrfr l, tr, auaa r,r3 cBorrx na6nro4enlrfr-
JplJ",HaxoArzr

J": J"(1- J t,l J 
'),
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TaHas rrporleAypa Harf ]rpeAcraBJrflercrr HerrpaBrrJrr,Hor:i. ./s MeHflercn

lIoBoJIr,Ho 3Harrr{TeJrbuo oT BarMeurrfl H BarMeur{ro, Me?nAy reM HaH QpayHro-
Sepona r{oMnorreura, rroBrlAl{MoNry, AoJrffiHa ocraBarr,cfi nocrosuHoii, TaH r{aH oEa

rre cBflBaHa c Co,ruqeu. Sua.reurae f p(n a6couorHrrx eglrnnqax) 6rruo nony-
areHo AJrJreHolr. B aracrrrocrr,r, oH rror{agaJr [18], .rro uneu, flporro]lqr{olraJlr,-

Hbrr,i p-2 5 r {opnryne Eayu6axa, orr{c6rBaer lr3MeHerrrre "I]7 c paccroflIrl{eM.

Tanr.ru o6pasou, crrr4Tafl .r7 rrocrofrrrHoii or 3aTlreHl{fl n SarMerlr4ro rt I,I3Be-

cruort, Mr,r HaftAeM rro l4aMepennr,ru ../p/,/" a6co;rrcrur,te BHaqeHr4fi J, n l"
xaH Qyunqr{r{ p, a orcro4a orpeAerrrrM Nr(r') Arrfl r(opoHr,r 1940 r. (Anuer)
w 1929 r. (lporpnarr), .rto, rroBrrAI{MoMy, rrpeAoraBrrrrer r4gBecrnr,ri,i uetoAu-
qecnzr,i ulrrepec. ,{aHnrre AJrfl r,rHrerrclrBHocretrr [prrBeAeHhr e ra6[. 5.

Arren I) a yrr6 axlporp
Jn

3. 3. 10-8

1.6
1.2
9.4. to-e
7.4
6.0
4.8

,r,rrl

0.22.1.0-6
0. 115
5 .9 . t0-8
3.5

1".4
0. 95
0. 68

1.9. t0-?
0.9 . t0-7
4.3.10-8
9)

t.4
0.7
3.5. 10-'
2.0

.65.r
0.39
1.2.1.0-
J.D.lU
2.9
t.l
L.T
0.7lt

l, :, -,l' s

1 .62.10-6
3.7 . I0-1
1.0.10-?
4.3.10-e
2.0
1.0
5.0.10"e
2.6

0.55. 10-6
L.7 .1.0-7
7.0.10-8
J. t)
2.0
1.3
I .0. 10 --s

t).D

J
s

t,a
I./t
1.6
1.8
2.0
2.2
2.4
2.6

0. t5
0.20
0.27
0.34
0.40
0. 5t
0. 63
0 .71

0.02
0.06
0. t3
0.22
0. 32
0.1t3
0.5/t
0.65

Bce uurencrrBlrocrl4 Bblpa)r{er{r{ B AoJIflx r{HTe}rcI{BIrocrl{ rlelrrlla co,rrHerruoro
ql4cr{a. ,(rn cpanuer{urr B rrocJreAHeM cror6ue rr1lrrBeAeHbr Br.rarreHrJfl Jr,uony-
qeHHEre no rlopnryle Eaylr6axa. Cpaay Br4AHo, rrro nopoua t929 r. (fporpuan)
6r,r;ra n 3-4 paaa Merree apxoli (lrueercn B BuAy rroBepxuocrr{arr flprtocrl
Ha OII4IIaHOBLIX paCCTOflHI4fIX OT IIeHTpa CO,rtt1gt11191'6 4r,tCXa), aIeM (CpeAIIflfI)

tiopolra Eayu6axa. Hao6opor, HopoHa 1940 r.. 6r,r"na B 2-3 paaa 6onee rpHoii,
uelr <rcpegnna>.*

Balternu, rrro rpoTprrauoBcr{rre aHaarerrrrfi Jvf J, oruoctrrcfr r{ BocrorlHorry
Hpalo Corlrqa. SrieznaJrerrrHr,re [rupr{[r,r nopo[raJ]r,Hr,rx Jrz}Iur,I, rtoroitLINII4 I\{bI

rIoJIr,3OBa/Lr4Cr,, Tar{}I{e 6rrnz unr [o.[yqgso, ,q"]rtr BocTorrl"rof o ripafl.
Sna.reultfl ./r(p) tr "I"(p), garaerrr.re ra6.u. 5, ur,r renepL [peAcraBlrM Bl,Itrrr-

prl.recnoft r}opuynoft nuga J : cf p,,,.

Ey4eru I4Merr:
5.2. t0-1.r s (P/ tporpuau : ,n.s ;

5 .7 .1.0-?
"r c (P/ rporpr,ran - Oa.s i

,I" (p) erour, : -L#o-:- ;

, , \ 5.1.10-6r c (P/ Auter' - ---p.- .

* Arreu yr{aariBaer, tITo ule,'rb c,nerttporpar}a 6r,r,ra opr.renrrpoBarla trorrrrr napair-
JreJJbrro coJrrreqrror,ry DxBaropy, rAo noporra 6lr;rra oco6errrro npriori.

(r3)
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Sna.reuus J, AaBaeMhre oM[nprzqecfiraMu {opuynaruu (13), coBtraAaror
c trprrBegerrlrBrMl,I B ra6nt4l{e npu p :4..4 Enn na6aro4euuii lporpuaua E 11pE

p-2,0 - Anrr Ea6nIoAeHL{fi Annega.

Orxloueurs Merr{Ay ra6rr,rqubrMu BuaqeHr,rffvu J u [oryrreuubrMu r.rg fiop-
Myn (13) He upeBr,rmaror l0/o a cilyr{ae rra6,nmgeurft lporpuaua u 25lo
B cilyuae ua6.nrcAeHzrZ Anneua. Ipagueur troBepxuocruofi npmocrrr [nff Hopoubr

1940 r. ropa34o 6onrnre, seM AJrfl nopouhr 1929 r.
Corracuo (7) r (9); o6reuuas cBerr4MocrE nopoHr,r s 6enolr cBere,

paccqr.rrauHaa ua eAlrutrqntrft relecnrrft yro,r, paBHa

g Q)larc : cly @) + .; - 6N 
" 

(r) I,W (r),

lAe n:m+ 1, orHyga

I/s (r) :
y (n).rn.a.W (r).nO

(14)

W (r) BoBbMeM trB ra6r. 2 gna 9o : 4 (r[ororpa{raqecxarr qacrb

eueHrpa).
flo (ropnryne (14) Br,rsr.rcreua ./ly', couauro na6nrogeuraau lporpraHa.

tlro nacaerca na6rro4enrart Aruena, To r4B-Ba cpaBur4TeJrr,no 6o.irsurux orulr6ox,
BBogrrMbrx arrponcr{Mar{wefi. J : clp*, 6r,rn npuuenen gpyror? MeroA. Houqen-
Tpaqrrfl rioporraJrr,r{hrx DJrer{rpoHoB BrrrrucrgJracb rro r}o puynam

u+ : r O.+. 
"" # : o. N"(r)./,. w (,\,

J (r\
lve (,') : ;-( 6). Rd14r 1r1* 4,

(15)

(16)

ilPIlAIEM ?:1" A TZ 6PANOCb IIEPEMEHHbIM B SABIICI4MOCTI4 OT T, TAH AIT066I

lJrrr Aaulroro lrHrepBaJra r{BMeIreHI{fi. r, J (p) : -*r.p'"

rlpunogu..r pe,yJrbrarbr ru.rucne,raii r/, (ra6n. 6). 
.[ 

a 6 n u r1 a 6

I rpo*

I 
Ne (ner.)

I Arro,Lnr
| '(P"a)

Bayu6ax
N

BayMoax
Nn (per.)

orr{yAa

1 .18
1.2
1..4
1.6
1.8
2.0
2.2
2.4
2.6

I rpot
IN
lu

Annen
N

e

2.2.r0?
2.0
t.2
8.0.106
5.6
lt.1.
2.9
2.2
1".7

2.1..107
1.9
L,T
6.4.1,06
4.0
2.7
1.6
8.5.105
5.3

2.6.108
,L
7 .1..1.01

t.2
7 .3.L08
4.1
2.9
2.1

2.6.108
2.4
6.7 .1.07
,i,.9

I .5. 106
5.0
2.8
1.5
8.8. 105

7.0.1.01
2.4
1.1.
6.1.106
J.l
2.5
1.8
1.3

5.8.10?
1.8
7.5.106
3.8
2.0
1,2
7.0.106
4.2
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Bo nropolt cron6qe ra6n. 6 fipr,rBeAensr BHaqeur,rr Nr, cornacno rra6nro*
AeHrrflM fporpuana (Hopona H Bocror{y or coJrrrerrHoro llrnr6a). B rperreu -((IrcTr4HIIbIe) SIIarIeHI{fl 1[r, oceo6o]I{AeI.IHLIe oT BJIIrfHtrfi nr,utesoii cocraBJlf-
mrqeit HopoHbl. B .rerneprou 

- Iy'. no AaIrHhrM A,rnena, B rrflTolr - (r,rcrt{rrgr,re>

SHaarerrr4fl /y'r, corJracno ua6rroAeur.rflrr A.rrneHa. ,(na cpanuenzn B rrrecroilr
cron6ue [pr,rBoAr4rcrr .ly'u cornacuo r]ropuyire Bayu6axa, a B ceAr,r,ror,r - (r4crr4rr-

Hoe) BuaqeHae N", rroryus1111oa r.re oror,f rlropuynrr Ban 4e Xoncrou. Bpo-
cacrcr ,B rJraaa, rrro r{opoHa 1929 r. AJrrr MaJrErx .r (1.2( r ( l.A) 6rrna
s 12-13 paa Mel{ee nJtotttofr, rrer{ B 1940 r. Slra.reulrs N" flplr r:1.18
ucnorbaoaaHr,r e radn. 4.

fianrnertmr.re orpeAeJretun J p. (p) (n a6conror]rr{x e4r.ruuqax) npe4craB-
J]flrorcrr Bec6x{a }r{eJrareJrr,HBrMr,r. FlaAernusre BuaireHras /n (p) Moryr 6r,rrr,
r{crroJrrrsoBar'r6r r{aH xopoiur.rr,l craHAepr npu clenrpo(totolrerpuqecHr{x uccile-
AOBalrI4flX COrUe.rUOfi HOpOHbr nO BIleI,Ifl aar.ueulrr,l.

Ha ocuorauulr rpopuyri (11) u (12) npr,reo4nu ra6,n. 7 ana.renuii N11 [,rtg,
r :7.18 (fporpnau, lllarin, Arnen) a r :1.04 (JIao).

2D

Ta6.urqa 7

,P ,,

lporpuair
Illaiiri
A:rrr err
JIno . ,

lporplrarr
Illafirr
A.rr,rerr
JIro .

I .2 crr-3
24
tB.5
1,20

0.37
tr.3
7,1

3 .8. 10-8
0.40
0.77

4.4

54
77

650

Ni xv

7 . 6. 10-3 t .05
/t.9

-'tl

9. t r 10-3 2.2. I0-2
8.2.4,0-2
o.11

flomayncr r.paduxarur.r Al (p) ro IIIafiny [5] , ArneHy [7], a ran]r(e
{oprvrynaulr (11) w (12), Mhr r,ro}rieM rerrepL onpeAeJrl{rL r{ourle}rrpaur.rr.r
HopolraJrllrbrx I{oI{oB r noa6ytri4eHHr,Ix cocToflIrr4frx lra pa3JrrrqHbrx paccrorrilr4flx
r or rlerrrpa Coluqa. Peayrr,rarr,r cBeAerrbr e ra6.rr. B (n c,ny.rge na6trro4e-
nlri,i Arnerra).

Sauerlru, arro rrprr Brrrnrcirerrt{r{ 6r,(r)no t[opuyre (lt) N"(r) nyuruo 6paru
6ea yueta noupanirrl Ba rrbrJl.eByro cocraBJrrrrorqyro cBeqeHrtrr r{ollorrhr, 3ro
o6t,nc:aaelut retr, tITo ua6rro4acuatr aIiRlrBaJJelrruafl rrrr.rprrr{a r{opo}ra.rl6Hbrx
naurli'orlrocl{T0tr ri ([o.rruouy)) Irell]epr{r;Hon{y cler{Tpy noporrhr, BHr-rrorralo-
rqeuy rlpayurorlrepory cocra Blrrrotqyro.
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1'a6nriIa 8

\I,\l
t.2
I./t
1.6

3987 A (Pe xI) 4087 A (Ca xIII) 4?31 A (Ni Xrr)

A1 dn.lo' N.
R AI <3 

^' 

1 o'o
h AA d^.10'

0.2
0.1

2.5
0.27

6.2
0. 58

0.1
0.0/t

1.9
0.Ltt

0.12
0.009

0.5
0.lt
0.25

1.2
0.r7

0.66
.11

0.0 16

X l',,, o ,*, *,,,, 
I

5303 A (Ee xIV) 6374 A (r'e x)

1".2
1"./t
1.ri
t.B
2.0
2.2
2.4
2.b
2.8

t0
7

1.9
4..5
1.4.
0.9
0.7

70
16',

1.2
0.33
0.12

4t.3. 1.0*2
L.5.l0-2
3 . B. 10-3
5. 5. 10-4

36
5.4
1.0
0.22
6. t0-,

t.1.. t0-2

t7
z.o
0.4ri
0. 10
2.8.10-2
5.2.10*3

157
aa

3.0
0.72
0.28

9. 3. 10- 2

3.5.10-'
2.0. l0-2
I .2.10-2

2.1
1.ti
0.9
0.5n,
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AItAAEMI4f HAlrIt CCCP
;

Toru V, 1950 r.

HOBbIE IISJIYqDHU.fl HOqHOIO HEBA HA YqACTITE
8000-11000 a

B. E. Epaeoacrcuti

Ocuornuu pe3yJlETaroM pa6otrr rrBJrrrercrr yBepelruoe o6Hapyrnenue r Iecrlr parree

rrerraBecrl{rix IIoRLIx aMtrccxollHtlx nnsuir nnu 6neug f I 8870, 9391, 9976, 4.0217,

10274 u t0 827 A. Cyuecrnenno, rrro or{Jrr,Htre aMEcctrIr Hotrrroro ne6a n o6.[ac'ln

8000-11 000 A cocpe[oroqerrbr He B oArroM, a Bo MHortrx yqacrl{ax cllcHrpa IrIryrpII

9TOrO flrrarraSorra.

B {949 r. n f(puucnofi acrpo{uallqecnoli o6cepnaropuu AH CCCP s

CraMeraee 6nrna na.rara pa6ora rro u3MepeHlllo ArIt{rr BoJIH aNll{cclrit Hoquoro

He6a Ha Vqacrlte or 8000 Ao 11 000 A. flepnnre coo6rleHufi o cnoco6e no-

Jryqeuufl crlr,rMltoB B DToft O6nactlt y]I{e 6LIJIII cAeJIaHLI llauee. * .[,rr pa6or

rer{yuero roga 6r,r,n rraroroBJreu rpexnpr{BMenunrii euenrporparfr c nIllreiilloit
gucnepcrefi or{oJro 1200-2400 A na t lrnr. flplr {rororpar}lrpoBa}Il{r{ Ilrt4pl4}ra

rrao6palfieHrrfl rqeJrlr lra rlroronnacrnune paBHrrJlacb 0.03 uu. I-Ia cHuNIItax

yAaBaJrocb troIyqarr, paSAeJrbrro ToJILHO TaHIre paBHOIrIIrer{cIrRrIbIe Jtltlrtru,

paCcToflHIIe MelI{[y ltoropr,IMlr rlpeBbrluano 0.05 nru. , 3ro coorBercTBoBairo

60 A Urfi ), 81100 it n 120 A A;rs 
^ 

10 800 A. Heuo[su?nHbrr,1 crertrporpa{
6rrn scerga HanpaBJIeH IIa IOr ua 30o BBIIIIe ropl{3oHra. Xntt cpaB}IeHl'tfi

r{orroJrb3oBaJrcfi Gler{rp He u Ar, xoropr,rft eHcrro}tl{poBaJrcfl r(parl{oBpeMeI.I-

HbrMrr tropurrflMrr B TetreHl{e Bcero Bpe}IeHLr c1I,eMHn cneltrpa IrotlHolo He6a.

B re.renlte aBrycra r,r ceHrfr6pfr 6r,rno uony'teao 72 5olree ltnu MeHee yAoB-

JreTBoptrTeJILHbIx cutlMxon. Ilo.lepHeIII,Ifl B cnenrpe cpaBlreul[s [oxoAlIJIII Uo

L.3, a B ctreltrpe Hoquoto He6a - Bcero rorlbl{o lo 0.3-

Bnaqane 6rrnn uonyqeuu cpeAHrre [oJIoE{eIrv:.r nu:avir rro [Iecrl{ crrel{rpaM:

3 cuexrpa I{e - Ar na na6oparopurrx cHIIMI(ax u 3 cnerirpa I-Ie - Ar rla
cgr{Mr{ax cner(Tpa HoqHoro ne6a, B HaqecrBe orlopHrrx 6blrtl{ I{cnoJlE,SoDaIrbI

cneAyroque rrr{Hrrrr: He }. 10830.2 A ra Ar ltr 10470.1,9657.8,9123,8667.9,
8527.4 u. 8264,5 A. OcuonnrBaflcb Ha cpeAIIIIx sHaqeHufix AJIfl orcqeroB Ha

* I4rreercs B BuAy {ororpa{upoBarlrre flptr [orfoilrrr sJleftrPorrfio-ollrrrqecl{oro npe-

o6paaonatena [1, 
s]'
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}T]I1. nLtrlrTkrl Mr,r onpeAeJr,rJrrr [ocrof]rHbre q)opMynr,r raprMaHa. Aaree 6bur.I
orrpeAeJrerrBr r4rrAlrBr4AyaJrr,r{bre [onpaBxrr [Jrs r{a?rrloro cnenrpa. flocne aroro
onpeAeJrrrJfl4cr, atlrtpenruBHbre BHaqeHr4s AJrr{H BoJrH [rrs scex Ir.rHufi r{J]rr rroJroc

Ha cHr4Mr{ax clel{Tpa Hoq}roro ue6a. B SaHIloqeur4e BBoltrJ[,rcb no[paBr{I{ 3a

Hpr4BlrBHy Jrltruft, olpeAeJreHHbre no 5 na6oparopubrM clenrpaM IIe - Ar.
B ra6.u. t npe4craureHhr peayJrr,rarhr o6pa6orxu 12 curanrnoB. B uepaoft

rpa$e yI{aBaHa Aara cIu,IMIta. B cnegymrqux HoJroHHax yftaaarrbr AJrlrrrbr BoJrH,

roJryqeuubre B pe3yJrbrare Bbrrruc.nenult. Jlurleftnas nrrcnepcnrr yxaaaua n I
na I lmr gJrrr coorBercrByrorqrrx AJrrrH BoJrH. B cpe4nrafi peayrrr,rar ue 6ruz
BI{JrIoaIeHLI }tr c cralr,nblM orr{JloHelrrreM or cpeAHltx g[a.reuufi. ,?rra euaqeuzg
yr(a3alrbl n ta6n. 1 n exo6rtax. B cpe4uufi peayrrrar rar{7r{e He 6hrnu Br{Jrro-
.reubr ),), B'JZI u 8422 A rro cHrrMr{aM 24-25 aBrycra, ran r{aH Drr{ JrrrHrrrr

OHA3AJIIICb }IA MECTE JII'ITIHH CO CPEgUCi,i T 8383 A, HOTOPAA HA APYTI4X CIII'IM.

Hax He paBllcirfrJracb }ra ABe r{oMrrorreHTbr.

Ha {r.rr. 1 rocnpouaBe4eHa pelpoAynrlrrfl cHtrrMr{a, troilyqeHHoro B Hoqr,
c 24 ua 25 anrycra. Peupo4yHqu,r Bocupor{BBoArrr roJrbr{o uacrr, geralet.
Ha rlur. 2 uonasaua penpoAyr{r{r4fl roro me clenrpa HorrHoro He6a, [ory-
arenuafl ua {oro6ylrare, ABr.rmyqeficg n HanpaBJrerrtrv rvftrnla. IIa {rzr. 1

o6oaua.reHr,r AJrIrHr,r BoJrIr cnexTpa cpaBl{errur, pacnoJro?r{eHuoto tto HpaflM,
na rprar. 2 - guuurr BoJrrr Jrlrurrft cuexr:pa uo.ruoro He6a.

I(poue ,r,utr;r.fir., yr{aaarruhrx r ra6n. 1, uoar.rgranroMy, I{Nreercfl TaH}He Jrn-
Irlrfl oxoJro 9700 A. O6 stolr cBIaAereJILcrByer orreHb cra6oe [oqepuerrue Ha
Henorophrx cHrrM(ax. Ognano raa-aa HeaHaru{TeJrr,Horo rloqepHeHlrs roqHoe
LrSMepeHl're IIOJTOX(e[rrfl Or{aSaJIOCb IreBO3MOErIrhrM.

Ta6ruua I

Aara tr{BMepeHHr,re [JrrrHbr Bonr{

19/19 r.
19-20 Vrrr
22-23 ylil
23-24 Vilt
24--25 yilt
25-26 yfil
26-27 yItI
27*28 ytll
19-20 IX
20-2t tx
2t-22 IX
24-25 IX
25-26 tX

10 188
t0 228
t0 206
10 230
10 198
t0 2t3
t0 228
10 213
10 215
t0 230
L0 234
10 219

217
fo
1z
100

I to B4,,4

10 805
t0 842
10 BOB

(10Brj5)
10 827
10 846
10 820

8386
B3BO
8392

(832!; Ba22)
8395
8392
8377
B3B2
8377
8377
8379
8379

8649
86t5
8647
8637
8622
8656
864{
8645
8u:19
Bu42
uti4fl
8646

BB69
BB71
BB73
8852
8885
8864
8867
8874t
8858
8871
BB75
BBBT

9386
(e44e)
9:lB4
(e44e)
9374
9395
9390
9397
9390
9399
9397
9402

9980
9973
9982
9949

(ee33)
9972
9978
9978
9975
9982
9983
9979

10 351
10 417
i0
10
t0
10
t0
10 341
t0
t0
1"0 37
10

t0
r0 837
TO BL1

Cpegaee l
Bepoaruar ouz6xa
Hzclo cnoxrporpaMM
JluEetrHafi AlrctrepcEfr

8383
ID

1t
{200

B64t
+2
t2

1300

8870
f,,

nz
1400

9976 I 10
-L') I

nrl
1950 | 2

9391
+2
10

1650

10 37 4l r0 827*41 +3nzl lo
22001 24oO

Heo6xogunao cAeJrarb BaMeqaHrre oruocureJrr,Ho
3ra nlrura.s [orrr]r cJrrrBaercfl c nr.runefi I l02ZO A,
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rroJrorlrit cHaT Drofi JrurrtrlI. Ee IIOJIo?I{eHl{e IIoDToMy onpeAeIltlJlocb c 60I[,-

IIIofi lreyBepeHlrocrr,Io.

He6ear,rutepecuo OTMeT[rL, qro Jtvt1utfl ). 9391 A HaxOAuTcn n6rualr npan

rroJrocbr rIorJToIr{eHI{fl rrapoB BoAbI y 9400 A.
. Bce yqaBaHHbre r ra6n. I twantu I4MeIor lrrllpt{Hy, sIraqLITeJILHo npeBoc-

xogFr1r1yrc urIIIIIIHy JtLtttutl cnel{rpa cpaBHeI{I{fI. FIa Qmr. 3 Hpranan 7 nocupo-

I1BBO[r{T MI,IHpO{]OTOtpaMI\{y CleHTpa HotIHorO He6a' IloJryqggs6"o B IIorIb c

24 rua 25 anrycra. FIa mlrxpo{rororpaMivle Ha coorBercrByloutrllx Mecrax qu(lpul

yr{aar,rBaroT AJII,IIIy BOJIHrI JII{}II{iI, yI{a3aHHLIx e ra6n. t. ["T n cpanueulrn

/00
1o

T

NN

\

'0 il zt,ltultil t|Vtililtttu$ilt /t ilJt q0ilil Ititlt/0t//t/zt/Jt/{l/ll/f0/70/10
?l% ll,uu I0*,u

@rr. 3. ,1-muxpo{ororpa}fr{a cfieRrpa cBeqeHrrl fioqilol.o rc6a 24125 aBrycra; 2-uux-
porlororpaur,ra cfler(rpa irrryu"rrl no,nr,{panoroli naltni,t c iluerolort tenneparypofi

28118" I(; 3-,'rnrurn IIe I 10 830; 4 - xapal{reprlcrllrIecl{afl IipI{BafI

r{pr{Barr 3 nocupolrsBoAr{r [po{Err, lwr:f-L.1:l,t He }, 10830.2 A, roqepHeHlle

XOtOpOfr 6frr.l3xO fi IIOTIepHeIIUto Hal'I6OJIee uIITeIICIIBHLIX iJI4HIIfi HOaIIIOr.O

He6a. Ha arllx Ml4l(potlororpauuax uIIpI{Ha u3o6partel.Iflfl utrerIl{ Mt4l{po(poro-

Merpa paBrrfrJlacb o.or MM. Ha ,trur. 3 no ocII opAIIHat n, rOrapu{r-

*ruaa*r* MacruTa5e . yl{a3srDaeTCn o rltottleHlle lrHTCllCIIBlloCT14 cBCTa' npo-

rrreAlrlelloqepe3IIeocBeII{eIIHoeNIecToIIeraTuBa,HI4IITeI{clIBIIocl','I',IcBeTa',
npolrIellxero qepe3 AaHHr'rii yalacrol{ cHIrMHa cnel{rpa' ttpllnan 4 xapaHre-

prrsyer [oqepHeHr4e naH r{iynxq}rro crallAaprl4syl0lqero ocBelrleHl{fl, BeJIIITII4IIa

*toropo"o a o/o or Nrar{ct{NraJrbr-roro SHaqeIIr{fI yHaBaHa IIa oCI{ a6cqucc. .[nn
cllaBlleulrfr Bocflpor{sBeleHa rartx{e uralrpo(lororpaMMa cler{Tpa I{3nyqgg"

norr(rpantonoft JraMrloql{r( c rlneroeot:r reuueparypor:r 2B4B' K' c}Irrroro

ira ToM lng cuefirporparle. u o6pa6oTaHHofo B aHaIoI'uqHbIX yCJIOBI{flX

(Hpnnaa 2).
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Cnen,rporpalrurr y6erxgalor Hac B Tor{, qro ro, rrro HaNII{ ycJroBuo c ca-
.n{OTO HAIIATA IIASLIBAETC'I (J]I'IHIIEMI{)), IIO CYIIIECTBY fiBilfIETCfI IIEHTPAMI,I 6NEUg,

noroplre He y[aJrocb c rrarurrM cuenrporpar]om paaperlrrrr, ua or,{eJrr,H6re

KoMrrolrel{?hr, Ilo4reepntAerrr.reM oroMy Mo?fier rar{lr{e cJry?nr4r[, cpaBHe]rlle

rreHoTopbrx rrartrr{x HopoTrtoBoJrHoBbrx <.nunur,l> c Jrr{Hr{fl}rrr, roilyqeurrr,rMu
rpn 6onrrueit Ar4ctrepcurr Mei,iuerou [3]. IJamer,i il:aLrurn I B3B3 A coorser-
,crByror, orreBr4Ar{o, y Mefine,na Jrulutlu 83116, 8379, 8398 a B43l A Ho.rHoro
ne6a u canroft ronxoft uaruer,l JrrrHr.rrr ), B64t A - 8628 ra 8659 a.

fnannrru peayJrr,raroM narirerl pa6orr,r rrBJrrrercrr yBeper{Hoe o6napynrenue
IrTecrr4 HoBbrx nuu:rrf,. mnv 6,ren4 (II 10827, !0374, 102L7,9976,9391,
lr BB70 A), panee IrIrI{eM ue o6napyrnerr}rbrx.

I{au marepua,,r llcUocraroycrr, .,rro6br cJ/Aarr, o uorlHoM orHocI4TeJJbHoM

pac[peleJrer]r4r4 3lreprr,il4 .B 3Mr.{ccr,{oHHLrx Jrr4rrr4frx clertTpa rroqrroro }re6a Id o
xone6anlrnx B rrx flprrocru. B rracrorrrUee Bpea,rfl Bo3Mo?rrrro cAeJrarr, 10,[6r{0
Hecl{oJrLno o6rqlrx gax.rrcqeHnii. I{au6o,rumafl rrrrrerrczBHocrlr utsJryrrgllrr ,rr-
xogl{Tcfi rra Bpe}rfl oxoJro rroryrroqu. Srtcrouuporarure cfler{Tpa B Teqenr.{e

Bcefi Ho.ru He rrpr4BoArrr n BaMerrroMy yBeJrl4rrelrrrlo no.repueur,rli no cpaBHe-

I:Irrlo c [oqepHeHl4rrMl4, rloJryqaeMrrrMrl nptr D1{cloHr,rpoBaHr{rl B TeqeHHe Tpex
qacoB or{oJro [oJry]rorrr,I. Ha cnulrlre cnerirpa Horr[oro ne6a nepe4 paccBeroM
r pai;ione Bo[uar{aJrrl.roro cBera B Teqerrr4e qerBrpex no.reii ]rl)r{ oAHorracosofi
ar{crroBl4lIr4ld B r{a?nAyro uour, o6napy?r{r4Barorcrr roJrr,Ho eJre BaMerrrrre froqep-
IreHIrFI, B To BpeMrr r{ax rrprr uetrrpex.raconor,l orrcnoar.rrltlr4 or{oJro [oryuoqrr
troryqaercfl BrroJrue oT.rerrtaerrr,l crrr4Mort crrerirpa.

llur.rccran HorrHoro ne6a n o6;racrn or 8000 go 11000 A cocpegoroareua
Ha MItoII4x Vqacrl{ax Broro Arrafia3oga. Ortono t0fr00-10 440 iy noo6rqe rre

cyulecrsyer 6o:ree r.rrlreHcrrBHoro r4aJryqerrr4Fr, a reu 6onee cocpenoroueHrrrr
uoAaBirrnottlert -racrra ArrlrHrroBoJrrloBoto LrtsJryqeHlrfl, r{ar{ DTo npeAnoJrararor
Cre66vuc, Vafirt}opg u Csrarrc l4l [5). B ornu.ure or err{x aBropoB, Harrrr{
na6;rrogerrurr yl{aarrBalor ua 6onee rrrrreuor4B}ryrc DMr4ccr4ro B Apyrr4x o6nac.rsx
eroro crenrpa (II 8000-1 1000 A) , a raM, rAe orrn aoo6rqe crcrlrarbrro
orMearaJrlr oTcyrcrBrae oMrtccwvr, a r{Melrlro or{oJro 8900 A, r4MeeTcrr I43ryqeulre
6oree raurelrcr{Brtroe, qe}r or{oJro 10400-10 440 L.

,I{,nn ra4enrr.rrpurraqura orl{eJrr,rr6rx cocraBJrflrorqr,rx r,raryqerlas uo.uroro ne6a
ueo6xogr.rlto roilyr{eHuc cHr4Mr{oB clenrpoB co Brraqr4ToJmno 6o:rr,urer,1 gucuep-
cfief,r, ueM ra, rroropoli Mr,r pacloJ]ararn e 79/tg r. Terr He lreuee rrarr
Marepl4all froJrHocrr,Io olpoBepraer rreBepHoe ilpeAcraBJrerrue o cocpeAoroqeEr{rr
npcoSra4arorqer-1 .racru AJrrtEHolroJrHoBoro ,rBJryqeHIr.Fr or{oJro 70 400-70 41t0 _it,-
rrlleAcraBJrerrrlfi, riorol]oe 6rraro4apn ony6nlrxoBarr]rbrM pa6orau Ctc66uuca,
Vafirtlopua u Cnnnrca [onyqTrs 6o;rruryro [orryJrrrl]Hocrr,.

B uacronrqee BlleMfl rIpoBolIrrrcfl pa6ora ro lrccJreAouaHr{ro trr3rvaregnfi
rrporr{merrur,rx ue6ecuux o6rexror n o6nacur or 8000 go 11000 A t2].
Sltltccrtq Hoquoro He6a Ira aroM yrracrr{e cner{rpa Barl]yArraer [oJ]yarerrrre
I{olrrllacrrrhrx cHr.MI{oB. ,{na noryuerrl4fr r{orrrllacTlrlrx clrtrrMnoB, rroBIrlU{MoMy
nar,r6onee 6,rraronprnaturr yqacrnll c[enTpa c nalruetllruer,l EMl4cclreit or{oJro
9700 u 10 600 A.
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u A. A. Jle6e4era Ba troAAep^(r{y ,n troMotrI. trpr.r co,IlaHr(tr aeo6xogruofi
antraparyphr. Tanxre cquraro neo6xoguuuu no6;raro4apnB B. T, Jlynallreuro
3a rloMorqb B HaJlaErlrBarrrr[ a[[aparypbr.

Jlareparypa

I.q.4 $pr.oBcr(trfi. IAII CCCP,66, J\i 1,58, 1949.
2. A^.^A.-r(.an^^u 1rrr!, B. I4. I{pacoBc'nzft u B. E. Hrr{oEoB. AAIr cccp,

66, Ni 1, 23, 1949.
3. A, Meinel. Publ. Astr. Soc. of pac.60, BZg, tg4g.
-4.{.qte!bins, A. Whitf ord a. p. Si,in.gs. phys. Rev.66, N 718, Z2S, 1944.5. J. Stobbins, A. Whitf ord a. p. SwilgJ. ,l,p'. l. rOi,'g0, f'9a5.



AHAAEMI4fT HAvIt CCCP
IZ 3 B II C T I{ H }t P bI I\I C H O tr{ rt C T P O o I1 3 rI rI E C It O I4 O B C E P B A T O P 11 14

Ton V, 1950 r.

0JIEMEHTbI ITPDABAPI4TEJIbHOT 0 PBr{Tbr I(OMrr0HDHTOB
crrEnTPAJrbHO-IB0ffH0I[ SBESAbI H. D. 121648

I'. A. IIIa,&,tt

Ha ocnonanutl fioryrrerur,rx B CrrMeu3cnoii o6copBaroprr[ pa[rraJ]bHr,rx cfiopocreri
uorofi cnenrpa.rrbrro-ABofiHofi aneagu H.D. 121648 6ura onpegerena op6nra r,r6olrx ee
xoMrrogerrrou. Ononqarerr,r'rrre aJrer\{elrrr,I, rro,rryqerrrrbre AJrE r{pyroBoit op6[Tbr, c.rre[yrc-
qlle: P:4.958 g:neil;Vo:-29.8-F1.2xn; Kr:* 92.3+2.1 ru; Kz:97.0 *2.1 xrr;
?o:2429776.775 J.D; o1 sinl:6293000r{M; a2sini:6613000 xu; rzlsin3i:1.79O;
nt2 sins i : 1.70 o.

Snee4a H. D. 121648 (arsoo: t3h 57*.6, Srsoo : + 26o25', r{Jracc F0,
BI4SyaJrLHafl BeJrI4trI4Ha 6.69) 6rrra o6brrBreHa HaMr{ r{ail HoBas cler{TpaJrb}ro-

ABoftrrag c paagnanBarorqrrlrrrcfl Jtu:r.unwu s 1939 r.*
r{uclo fia6rlo4eunfi [aJrexo He AocrarorrHo AJrfl orrpeleire]rrrn onou.raremnofi

op6l4Tr,r. Bc,negcrr:ae yHr4arro?fielrran 40-grofilrororo perl-uenTopa Bo BpeMfl onHy-
laqxrr Hprrua B l94l-1944 utt He Morrrr4 rrpo,(oJr?n&rL Ha6flro[eHzfl. Boauom-
Eocrr, Boso6uorurr Ha6rroleHr4fl rre [peAcraBuTcfl pauee 1951 r. floarouy
Mr,I I4 pellrrJrr4 olry6Jrr4HoBaTb lrpeABapl4TeJrr,Irbre SJreMerrTr,r.

Ha6rrc4eunfi oxBarbrBaror reprro[ c 28 uan 193B r: ro 30 arons 1940 r.
(uucno qaHJroB 154). Ifepaotr or{aaarrcrr paBrrr,rM 4.958 gHnM, 14 orrpegerrrtrb
ero c 66rbureft ToarHocrr,rc He rrpeAcraBJrflercrr BoBMo?nHLrM. tro" oflpeleJreHr,rrr
op6rzru Mr,r rrorroxrrrJrr4 B ocrloBy 21 cnexrporllaMMy c paa[BarrBarorqraMracfl
JrmlEvltlMlu rz 8 cnerrporpaMM, B r{oroprrx Jtrt:anu o6oax r(oMrro}relrroB Mo?IrHo

cqr4TaTb coBrraAarou{r4Ma.

O6a nonrnoHeuTa uMeror nAeuTr{qHbrft cuexrp r{Jracca F0. flpxocrb r{oM-
rroHeHroB, noBr4Ar4MoMy, 6naana Apyr H Apyry. hy6raua .nraHraft fiprr paBABoe-
Hrrr4 oHa3BrBaeTcfl oaleHb lta,noft. qac"rro [aplJhrx nunuir Ire BeJrI4r{o, He 6oree
15, a n cJryrlae HeloAepErHId 2-3. flomrari aMnJrrrryAa rraMeuelrr{fl cr{opocreft
HeMrrorrrM Mer{Lrxe 200 xn. tr{a 29 cnenrporpaMu 10 6rrnu }reAoAep}r{aHrr ra

rraMepflJrr4cr, c rpyAoM. llves He6orLuoe rrncJro cler{rpor.paMM Boo6qe u
BrIarII4TeJrbHrrft upoqeur lreAoAeplnaHHrlxr Mbr rroJryrrl{Jrl4 6otr,ruoe BlraqeHr4e

AJrfl cpelHero orrrJroHesug O - C oguoft crrexrporpaMl{br AJrfr r{a?r{Aoro r4e

* Pulk. Observ. Circ. Ni 26-27, 79, 1939.
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r{oMlorreHroB. Ea3kllyflcr, lra o - c r43 Ta6rrlru,r Ha6rrroAeHrlrt AJrfl cner{rl]o-
rpaMM c l{Boi.tHbrr,rr,r Jrr4Hr{flr,1r{, Mr,r ro,lyrrrdJru B cl]eAHelr ] 6.8 ra ] 8.3 xu / cex
AJrfi 1-ro n 2-r'o nounoHeHroo, coorBercrBer{Ho. Cpeguee ailre6llauqecHoe
raHarrerrr4e [ns O -Cparuo +1.4 u -17.6, coorRe?crBeHrro.

NIr,r ne [eJraJILI rorlblTr{I,r yJryrrulrrr rrpeABa]rr4?eJrr,Hoe BHarrerrlle P : 4,gb}
gller'l nocpeAcrBoM RBeAeIIIrrr ero R l)eucuue nc cnoco6y HarrlreHr-rxlx r{Ba[paroB.

To'rHo ?aH ll{e rle onpeAeJrflJll4cl BHarreHr.Ifl rronpaBol{ rt Bperrelrr4 nlloxom-
[eHr4fr arepe3 nepuacrprar,i r,I r{ .o, TaH r{aH op6r,rra, rroBr.IAr4MoMy, 6ln3xa
H n1;yt'onoit.

I]i.rarc B ra6.r. I AaIITI Bce cyutrecrBerrrJBre AaHHr,re. @agbr orc-ruraHbrorMo-
i\{errra. T:2429776.775J.D, Beca 4rn Bcex crer{rDorpa^,r}r 6rrnra npranR.rr,r
oAl{rrar{oBtrrN{r,r. Sna.reuran O - C g.r,n o6orax rioMrrouerr?oB rroJryrre}rr,r rIB BbIrIrIc-
rrenurt, 6aaupyrorqr.rxcfl lra arreMeHrax npyr-onoii op6urr,r.

'I'a 6,,r ll r{ a 1

I{oMloHeHT 1

I
2
J
4
5
ti

r93B

Mart
14rour,

))

,)

))

))

1939

047 .426
057 .407
06L.37/t
063 .395
069 .3ri7
073.366

396 .499
423.382
427 .:183
42.1).379
431.400
433. 381
442.378

740.486
775.449
777 .442
790 .400
?O') 'rv!
792r.365
798 .367
799.387
801.365
fJ02.383
804.37 tt
805 .390
807.37ri
808 .392
810. 379
811.367

4.4J4)
4.500
3.509
0.572
t .586
0.627

1,.490
3.583
2.b26
4.622
1.685
3.666
2.7 47

J.J/J
3.b32
0.667
3.709
0.731t
2 .7I(i
t .7{i0
2.780
4.7 58
0.818
2. 809
3 .825
0.853
r.869
3.856
4.844

28
7

lL
ti

19
9)

+47-l 45

-40+39
- btr
tor

+4

+3
L9

+8
-20

+LL

.7
8
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t0
44
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,1.3

14
15
t6
1,7

t8
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2/t
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:26
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:29

NIafi 12
llronr 8

)) 12
>> L/t
)) 1t)
)18
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Anpe"rrc 20
Maft 25

t> 27
tr{ronr I

) I',l
)13
t, Il
)18
t> 20
t> 2l\ .).)
u At,

t> 2/t
D 2ti
,> 27
,> 29
D30

-85
-30n/n

+52
-79
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-31
+36
+2s
-132* Bti
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-28r 2D
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ti
-=16
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-+40

+2n

- //0

-60

_ILU

//nu 0
Our. {. l(pnran, r}',rcBux cttopocreii TI.D. 121648

Ha6rrogenun 6snw pa36xrbr ro {aBaM rra t7 rpyun. 3ra paB6uBHa Ha-
.5,;rrc[enurl- He 6r,rra coBeprlreHHo ograrrartonor,i g,tn o6oux ItoMrIoIIe]IToB, tr{ rIo-
:EroMy rlMeroTcrr He6oilLmue pasJrl{ql{fl B cpe[Hllx SHaqeHlrflx r]aa. Orcyrcrerae
Toqer{ Ha r{llr4Bor,:1 cnollocret g;rn r}aarr onoJro 1.25, rtor[a Jrtlrttr4r4 Ire I]aBI(BaI{-
BaIOTCfr, B OCHOBT'rOM O6nSaUO, TTOBITAIINIOMy, tOr,1 CJryrlSpirroatfir tl',ro Ha6JrIO-

Aa?eJIL MOr IIoJIL3OBaTbCTI UIICTI)yNIeI{TOM JIIIIIL qepeS ,UeHL.
'I'a6ruqa 2

Eoplra:rr,ur,ro nrccra

o*c
Cpegrrnn

0aBa, Errrr

4,

2

4
5
6
7
B
o

10
LT
t2
13
Ilt
1l)
1.6

t7

3.64/t
4.468
4.741
0.622
0.802
t .538
I .77I
2.671
2.778
zt. zlt).'

4.7 4r
0. 600
0. 768
t . ti7l.i
t .681
2.707
2.778

-l /r(i.0
+ 5t.s
t Jr.,l
+ 28.3

- 75.5
a.) .)

-r22.0__110.7

-102.0
-t20.7- 112.0

- 90.2
+ 21.0
+ 30.0
+ 59.7
+ 58.0

npeIDaprrT.,
II}I

* 9./+
-F s.3

/, ,)

+ 7.2
+15.2
- 1,0.2
+ 3.5

- 9.5

- 1, .1,

I 1t.0

+ 0.8

-15. t
- 9.5
-r 3.1
+tl.4
* 6.1t
+ 7.0

ofiotIrraT.,
I{TI

+ 5.5
+ 0.8

- 7.7
+ 2.0
+ 9.r,

-11.tit- 5 .1)

+ 4.8
+ 6.7
* 2./+

-12.0
- 5.8
+ 0.2
* 8./r

- 
'), ,lt

1

2
2
2
2
I
1.

2
2
2
1,

1.

I

L

-t
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B r:a6,nuqe HopMaJrbrrlrx Mecr (ra6r. 2) nepnrre 9 crpoH orHocflrcfl n r{oM-
noHeHTy t, ocraurur,re - r{ r{oMlrorreHTy 2. B.lereeprou cron6qe AaHfrr Beca,

noropbre paBrrr,r qlacily xopo[rl4x crrer{rporpaMnr o gaulrofi rpynne.

flra npylonoii op6utr,I MbI TIoJIyTII4JILI cJreAyloque npeABapr{TeJrbHnre oJre-

Megrbr: p:4.958 gueil; 7o: -31 rnr; ffr:87 ru; l{z: +91 nn. flo
cnoco6y HaaMeHbrulrx r{BaAparos 6r,rra Br,raracJrerra c yqeToM BecoB r{pyroBafi
op6zra.

I4a ycronunx ypaBHeuait no.nyqgshr rropMaJrlrrhre ypaBEeurza [Jrrr Hpy-
ronofi op6nrsr:

29.000 dv + 1.1,28 dR, - 1.108 d.K 2- 34.800 : 0

f 8.861r dff, 0 dK 2 - 48.224 : 0

+ B.B1B dKz-51.492 -0

tr4a pemeuufl ypaBHeHl4fi uony.lngl'{ cJreAyrolqlre or{oHqareJrbHlre oJreMeHrbr

r4 r{x Bepoflrnrre orura6xlr:

P :4.958
Vo: - 29.8 + 1.2 xu
Kt: 92.3 * 2.1 ttu
Kz-97.0 f 2't Hnt

T :2429776.775
a, sin i: 6 293 000 Hu

a, sin i : 6 tj13 000 xn
m, sins i: 1,79 O
m, sins , : 1.70 O

flpn peureulir4 ycrroBHbrx ypaBrreulrft no cnoco6y uazueur[[x HBaAparoB

Berl4rrnrra Xpee yueHurrr4Jracb c tB89 tro 1019.



AHAAEMI4fl IIAYI{ CCCP
I4 3 B E C T I{ fl }t P bI It C H O I{ A C T P O O I1 3 }1 TI E C I{ O trT O E C E P B A T O P U II

Tou V, 1950 r.

BLIqUCilEHIIE ITOHIIEHTPAUIM I00P0HAJIbHbIX I{OH0B
B OCHOBHI,IX ITBAHTOBbIX COCTO.flHU.flX *

il. C. Illnaoocuufr,

O6cyrt4arorcn paa"nuvnr,re MexarrrrBMr,r roa6yx4enun HopoHaJrbrrtrx r.rouos. Ortaa6r-
Baerctr, rITo ccrrf Bo uuyrperrrrert ropone ocrroBrrbrM MexaHrrBMoM roa6yxgennn trBJrrrercfl
erettrpotltrrrii yAap, ro ro tuemneii nplr r ) 2 peuraroqaa po.nr, B BoB6y,rtgerrtrE rrcxo4-
ttrrx yporircrl ile.,rctroii z Hpacuoii nuurlri nptrHalrex{trr uaJryqerruro r}oroc{epu. .(atee
AaorcJr reop[fi orlloclrrc..,rlH6rx r.rrrrelrcuBlrocreii pa3,ur.rrrhrx r{opoua.Trr,nr,rx ruuuii, npr-
Ira[rre]r(arqr.rx o/UroMy r{ roilry }ne rrurry (Fe XIII, Ni XV, }-e XI, Ni XIII), aoxo[rr rra
MexaHIlBMa noa6yxrlennrr a,rrelrrporr116rM yAapoM. Peaytrrrarr,r m,rqrcrennfi Haxo[rrrcrr
B ylloBirernoprlreJrrrroM corJracr4r{ c na6,nroJlenrsulr. Iloxasano, rrro Jrrrrrr[].],5694u542rU
He Moryr 6r'rrr rpunrcarrxr Ca XV. BrrcnaaaHo rrpe[[oJrox{errrre, qro o6.rracrn cnoqe-
ulrn ). 5694 B noporre cpaBrrrrreJrrrro xoJroAur,r. Boanroxtrro, rrro Jrrnrrlfi ].5691r o6ycnonnena
rleItoropr,IM nepexoiloM Ne VI. Br,rqucnsrorcfi HorrqerrrpaUr{I{ HoporraJ]brrErx rrorroB
R oclroBrrux cocrotrllrrfix. Pe3YnrrarDr shlq[cirer'r[rt cBeAeIrEI r ra6.rr, 7-10. OxaarrBaeTorr,
rrro orllo[relrtre I{orrqelrrpaqlrrt nopona;rbrrBrx o.rrer{Tponor (npanrr.rqecxu paBrroe r{oHrIeE-
Tpatllrrr fiolroB BoAopoga) r Fe XIV ocraercn rpanrrrrrecHrr rrocrorr]rHBrr{ uo B0ei.i nopofle,
lllrrrorL llo r:2'8. 0ror ([axt umeet rrpfl]rrlrrrlraJrblroe 3rraqeflrre. Oguaxo Arrr oxoHqa-

"eJILIIOIO 
AOI{aSaTC,rILCTBa CyTIIeCTBOBaHIIE IIOJIIIOI'O fiepeMeIIILI]raIILI'I EJIeMeIITOB B I{OpOEe

Iteo6xo4n,uo yqecrr, rto[[elrrparlrrr{ aroMoR }r(eJJeBa B Tex craAtrtlx rloHa3aqrrl1, Koropr,re
le fiNreror :rr,rrruri r ,4ocrynrrorl lra6nro4errlrlrr qacrr{ crrexTpa.

B aatt,rrro.letlue [ccJrel{oBarro Rirrrrrulle crpyr{TypBr r{opor]hl Ira RrrrrrrcJrelrrrrJe orrroclr-
TeJrr,Hr,re o1nnus BoAopoAa r{ l,reraJrJroB. flonaaano, qro crpyr{rypa fioporrhr Ile Morfler
cytqecrReulro rloBJrrltrrE rra pe3yJrrTarEI BBlqrrcJrcrrrr?. 9ro oco6euro Hacaercfr arreruneii
ItoporrLr.

S 1. o BoBBvlIrl/{EHI{I{ rrcxoIHbrx vPoBHEff noPoHAJrr,Hbrx rroHoB

,(;ra aanpeqerrlrbrx r{opol{aJrbr{brx .nlrulrii MoHoxpoMarrrqecr{aE 06.6eMHaff
CBETUNIOCTI, MO?ITET 6BITI, IIPEACTABJIEHA B CJIEAYIOqCM AI{IE (CU., HANPI4-
Mep, [1]):

(1.1)

. 
* Cu. flpc/Ir,rAyrqylo crarrro Droro qtrHira [6]. B nacronrqeri crarre pe.6 6yger: nrru

o6 lrouax, Aaroqlrx JrIrllxIr Ir3"rIyqclrlrrr n 4ocrynrroft rra6rrrogerrralr qacrtr c[et1rpa.
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TAe Z - qr,ICrIo BoB6yE{[eHI4fi ucxo4uoro ypoBr]rr Ba eArrlrrtrly Bperrerr.r B eAr{rnrqe.
o6rervra; .4-aepoaruocrb rrepexoAa, lleaJrr{Byroqero AaHHym Jrr,rHr{ro; ZAin-
cylrnra Bepoflruocrer,l ne.pexogoB c 4ar{Horo ylloBr{fl Ha BCe Hr,rrr{eJre}na[trrre

ypoBHr.r; bip- aepofirHocrL yAapa Brolloro poAa; c- Bepoflrrrocrrr nepexoAa
Ha BBrrrreJrelHarur.re yiloBHr{ nyreM rrJrJlorrleHtrfl r,I3[yqeHtur (rorocQepu. HaH
rror{a3aJr 34nen, B ycJroBr{flx Hoponr,r BeJrr{rlrrurr b n C }raJrhr rro cpaBrre-

ula:rr c A.
Boo6qe roBollrr, B

n ros6yrHgerr[Io r{ouoB

Hoporre gei,icrnyer pFrA lrexalrr4BMoB, npt{BoAflrqtrx
0u.r uexanlaa'lrr,r cyrb:

a) peHolr6uuaulrr{ r{opoHarrbHr,rx aJrenrpouoB r{a eoa6ym4eHnrJe ypoBnrr;
6) noe6yffigeHr,re BcrreAcrBr4e Heyrrpyroro coyAaper{ufl c xaxoii-nra6y4r

.rac,rraqer,i;

n) norrorqenue r4aryrreuun t{roroc{eprr B qacrorax HolloHaJrbHr;rx .;urulrrl;
r) nepexo4 r4orra rrz 6onee <shrcoxoroi> cocro.qrnrfl B paccMarprrDaeilroe.
ltyu. Xyanr [2] noHaaarr, rrro geitcrene Mexarrri3Nra rr. (a) npene6pexrlruo

rlaJro rro cpaBHerrrrro c ger?crnuelr MexaHrrBrra n, (6); Har{ Jlerr{o [orrflrL, aro
cJre[yer uB Marocrr{ cr}{enrlrrnoro ce{e}rrtfi pexou6nuaqrar,f no cpaBrreur.rrG'

c etltleHrlrenbrM cerreHr4err Boa6y?n4errr{rl coyAapeurrer{.
Salrerulr, uro ualr6oJree rracrr;rMrn 6ygvr covgapelir.rrr HoponaxrL,Irbrx I4oIroB

c gJrexrporranru (ac;rre4c.rBr.re orrroer{Tenruo 6onsruoi,l rronqeurpaul{E r.r Br,rconoti
cnopocrr{ noc.negHlrx). Saga.ra Br,rrrr,rcJreur{fi or}Qenrunnoro cerreHr4rl lreynpy-
rOlO CTOJIITIIOBOIILIfI OJI€HTIIOHa C I{O}IOM AJIfl . CpaBHI'IT€IEHO }IaJI},IX TOpNIIITIO-

cnIlx orrroc[]'eJr6Hbrx cxopocrell frBJrflercfr I{cr{JrIotrI,ITeJrIJIro rpyAlroft. B cny.12g

rrJralreraplrDrxl'yMalrrrocrer,i 4na lloua OIII (ocnonran Hourlxrrypaqwn 2s2 2pz)
r{BaHroBo-Mexarrrr{eoHt{r,i pac.rer MeroAoL{ napqr{aJrE,Hblx ce.reruri,i 6r,rn sblnor-
uen Meuaenou ra Xe66ou [13]. [,;ra a'roro uoHa

Nrbrr-:z"* : Nr.N".gE#y elr*t).o'(1.2) ,s_,httkr" (t.z\

B tlopuy;re (1.2) r.ru4excr,r <1> lr <2> clrrleorrl,Ialrpylor IratIaJrEHoe l{ Horleq-

HOe COCrofrrrr4e r.loHa; 7, - e.[exrpoFr]rafr rellrleparypa I(oporlbr; /y'l 
-IioHrIeH-

Tparlrrfr r{opoHaJrllrrrrx tr{oIIoB B oCTIOBITONI COCTOfTHIII4; 1, - 
eUytpennee

I{BaFIroBoe ur,rcJro 4"nn noa6yxr4eu}Ioro ypoBFIFI; /zv - arreprnn ooa6ynt4enun;

A' Q .2) - 6espaar,tel:nr,rr:r rapax{erp, lluaqeHuFI Horolroro AJra paaJrl4aI}Ibrx

[epexoAoB r{oHa OIII npr{BoAflrcrr a ra6,ir. 1.

Ta6arua t

tSo
,D,
,P,
,P,

0.39
0.41+
0. 8t
0.57

0.39
0.44
0.75
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B cyuuocrrr roBoprr, roJrrr{o oArrr{ r{ou B r{ollorJe - CaXV-r,rlrcer rar{yro,
me xoH$ltrypaUr4lo, HaH u OIII. . Flyntuo eqc yrtagarL, rrro Bnrrrrrcrrcrrrrrl

Meueena n Xe66a l{rrs crryqsn OIII oc}rorr,rBarrr,rcb Ha nlteAnoJrorrerrr{rr
o cyqecrBoBaHr'rrr 1lecceJr-cayH4epconcHor,i cBtfi:lz^, leno n ronr, rr?o or xaitag-
repa CBfrsI{ 3aBl,1c-flr (yrJroBrJe) co6crsenarre t{ryuxqulr paCCN{arpEBaeuor,l
riBaIIToBo-MexaHlrq0cHor,i cucteurr, cocroaulei,i lra noa6yntAarorqero eJrenrpor{a
u noa6ylxgaelloro lroua. B xanolr HarrpaBJreulrn 6yuyr 4eficrnonarr orr{rro-
Hellr{s or LS-cexau, rre flc}ro. florugnuouy, 6ynet rrMe?r, }recro rar{Ere
3-aBr{cnMocrs Q'(ik) oT Z - BaprrAa r{oHa, B cr{Jry r{yJroHoBcr{oro aaauuogeii-
cTBr4fl MelI{Ay rlocJreAlJr{lr r.r noa6ynrAalorqr.rjvr DJrerirlloHolf. Meusefl yr{aahrBaerr
rITo aTa SaBlrcullocrb rre NIo?Iier 6rrrr clrlrrnor,l [4]. OAuaHo ecrL ocHoBar{t{fr
rroJrararb, rrro ocrroBHag oco6ennocrs r{iopuym; (1.2), rrNreHrro-ar{oMaJrr,Eo
6om,urag BeJrldtryllra ce.reuuI,l (n gecxrnu paa 5oarrue laaonrrHerlr.recHr,rx),
fBJlrrercfl xapaHrepEor,i 4ra noa6yrngerrlrFr sJrer{rporrlrhr}r yAapoM noAylloBrrer'r
oAnoi'i u roii nte xonrlrnrypaur{r{ (cu. [5]). Salretlrlr, rrro uB ra1a. t crreAye.r,
qro BeJrr4rIl{}rrJ Q' (ik) giln pa3Hr,Ix fiel]cxoloB Melrflrorcfl rreanarrt4reJrrrrro.

I3nlrgy roto, t116 Bepofrrrlocrr{ rrepexo4oB lryrfr rtoporraJrr,}rbrx ruului trraJrr,r,
Molltlro oTrrrrAarr,, rrro poJrr, [orJrolqer{r4Fr rtaryr1s1lrt {ro,rocr}epr,r npu nos6vin-
Ael.Ifi.u llorloB 6yUe'r MaJIa Iro cpaBlrer{rllo o HeyrrpyrtrMr{ coyAallerrr4rr}rtr.
Hanprauep, B cilyqae rrJrar{erapubrx rylrarrgocrei,i, rran xopouo r,rBBecrHo-
t4cxollnble ypoBHI{ rIpI[ r,taJryrleuvn ue6ytnpHr,rx Jrr,rrrrrfi eoa6ynsgaro?cfl aJrepi-
rpoEHr,lM yAapoM. O4uaHo, nan yHaBarr alt,nen [1], r Hoporre ycJroBrrfi Arrrr
paArrarrrBr{oro noa6ym4e}rr,rfl trouoB ropaa4o 6o,nee 6,;rarolpr4rrrubr.

Otnourerrrae tlucJra ariron noa6yllrAelri,rfr r{opolIaJrbr{rix IaoHoB rrorJroil{eurreM
I43JrytIeHrrrr {orocr}eprr I{ rlrrcJry aI{roB noa6yntgenrnrr oJr0rirpor{rr[r]r yAapoM
6yler paBrro

Zeo, : Lrryv :
'em otz No'8.54.10-o (2Jr+ t) C>' phulttr" - 11

A.ehvlkTe .Til, .W* , (1.3),

rAe 7o - reuueparypa Cornqa i w n- xosrlrluqr,reril [rrJrrourrr4. rlonaras
Tr:70a (aTo Brrrarrer{r4e 6yAer o6ocnonano 4anrure), a O, : 0.5, 6y[eru
IIMETT'

zqr, :
Z"

ConocrasnFra (ropuy,ny (1.3') c ra6r. I,2 w 7 r [6], nrorxuo y6egnrrca,
rrro rrar4Bbrroguer,iurrae ycJroBr.{fr g,IIa t}roto:roa6ymgenr,rn 6ygyr 4,na nunur,i I5303,
), 10798, )' 70747 tr 7' 6374. lrn Hpacnor,l n Benerror,t nunlrii nyta r)2,1
w np]r. -.y'r, coorneTcrByroqeM na6;rro4eriuflIr Anilcna (Hopona 1940 r.), rloro-
noa6yntgenr.rn 6ygyr [l]otrcxoAtrrb rrarqe,.relr roa6yxrAer{rrrr errer{rllorHrrrl,r
y,qapoi\{.

B cry'tae, r{orAa peruarcu1afl IioJrr B noa6yrxgenr,u{ noJlorraJrLr{r,rx r4orroB
trl)14naAJre]fiItr DJrcril'polutbr r\I yAal)alr, o6.r,clrrtafl r\rorro_yl)o]rarr.ruccrtarr cBCTr{_
lrocrr, 6yAer, corrracHo rlopuyne (1.2), nporiopur,rorrarrrrHa .^y', Iy',. Ec,rlt npra..
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ATOM COCTOSHI'IE UOHUSAIIIIU HOPOHI,I AJIfl AOCI'ATOIIHO 6OIBIXOTO I{HTEPBANA

SHaqeHrrrt r ocTaeT0fl IrocToflHllhri\{, T. e. orHorrre}rrre N r l N 
": 

const,,* u
orHocl4TeJrL,Hoe o6unue paccMarp]rBaeMor.o gJreMer{Ta (nanpr.ruep, areresa)
He BaBracrrr or ,', ro fr(r) oo U2@, B cny.rae, irorAa npeo6;ragarcr rrpo-
qeccbr rloronoe6ynrAeHr{ff rrsJryrreutreM r}orocrpepr,r, Sx (t') oo 1'V, (r) .W (r).
B nopoue W (r) rwenaercfl c /' ropaaAo MeArreuuee, .reM .l[r(r) (cu,, Harpr{-
uep, ra6r. 2 t 6 " [6]). CnegonarerbHo, ]ro]r{Ho oxrr.rAar[,, rrro AJrff tr:aq:g.ir,

noa6yrxgaelrrrx rraJryrrelruem, $7 6y4er y6rrralr c pacclorrHr4eM Me,qJreHr{ee.

Ha ocnoraulrra ra6r. 2,6 t B n [6[ rpr{BoAr{M BHarreHlrfi 6^(r) Arfl pasntrq-
ur,rx rnnuii, a rar{Ere BrraqeHrrfl WZb) a N"(r).W (r) B oruocr{reJrorrr,rx
€AlrHr{qax, rroJryrrenubre corJracHo ua6rrogenuau AnneHa [9].

Ta6nntra 2a

\ 1,,,,,\l
t.2
T,4
1.6
1.8
2.0
2.2
2./t
2.6

Arra,nuanpyq ra6fi. 2a, MolItEo cAeJrarl cJreAyloulrre Br,IBoArrI. Sasucw-

nrocrs frr(r) n.nn nvunit 13987 lr 14086 ral{afl ?ne, r{an v l\rrt Ul 1r1.Cm
JrttHtrvr rra6,rro1arorcfl Ro tsHyrpenuer,l Hopolre, r4e ycJloBr{fl A..ts aoa6ym4eulra
srer{rpo}rrrbrM yAapoM (na-aa 6oruuroro Blraalenrrfl 1y'r) oco6euuo 6;raronirlrarHr,r.

,[,nn luuurt 
^423L 

n I5116 St,(r') y6r,rnaet c paccrorlrrlleM ro])aaAo Me[rreH-

Hee, Harr N".14/. Sronry flBrrel{ulo r\{o?I{Ho Aarr, ABa o6r,scnenus: a) atlr}elttun-
HBre cerreHrrn ros6yrxgenur,l erenrpoFrubrM y[al]ol{ rlcxoA}rBrx yponteir au,rx

nlrulrtl arroMaJrbrro MaJrEr, r4 peuarcrurn\{ rrBrflerctr r}otoroa65urt/Ierlr.re. B cnnalr

c arI{M sanlerl,rM, .rto lllar,iu [8] Tartme yl{a3blBaer I{a aHollarrbrlo MeAJreHHoe

y6r,rnanne ar{BrrBaJreHTnort urupnur,r JrrIHr{r4 },4237 c paccl'ofl}Il4eu (,nunua ),5116

Illairuorl ne ua6nroAanacr); 6) crerreur rroluraarlul{ Hrl{eitfl B riopoHe lle]Iflercrr
C I4SMeI.IeHIrIoM ,' TaI{, rITO, IIeCMO?pt{ Ha yN'IeELIueHIIo t{OIIIIeHTpaqI{I4 HUI(eJIfl

c r, orIIocr,rreJILIIoe ItoJII4qecrBo Ni XII u Ni XIII pacrer. CAclarr, rm6op

Me)fiity rr4rroregai\{r{ rr. (a)) tr <6> r{ofltuo 6y[er Ha ocHoBarluu ga.tureitruux

Ha6,nro4eunii cnentpa HopolrrJ. MonoxponarlrrrecltaFl o6teltuan cBeruN{ocrl (tl
4.rrfr Hpacrroir nult:alr. BIIJIOTb \o rr= 1.6 y6rrnaer cpaBHlITeI],Ho I\'IeAJIeIIHO,

nprrMeprro I{aH Nu.Wr. Satcnr, arrJlorl Ao r' = 2, oua Melrflel'cfl rlallalr-

* Ilalln 6u;ro noxaaalro. rrro B r{opole r{oH}r3autrfi rle BaBIrcIrr or rlJrorHocrtr Nlare-

prrl,r, a oflpe[eJrrrerorr roJrrrrro Huuetnqecrtor"r reuncparypori [7]. Talrurr o6paaolr

ycJroBrre Nr l N": corrst ecrr, ycJrourrc rrocrorrrrcrDa rtrrrlc't'r{rrecl(ofi rcrlrieparypr,l.

1L2

5116

100

1.9
0.1rd
0. rB
0 .59
0.022
0.013

100
T5
2.8
0. 61
0.17
0.03r

{00
7.8
0. 63
0. 15
0.044
0.014
0.0039
0.0013

N .IV'
c

100
19
3.8
1.5
0. 62
0. 28
0.12
0.062

100
o

r00
7.4

100
16
o2

100
tti
2.2



JreJrblro ly'r, a MelI{Ay r : 2 u t' :2.2 
- eutre 6nrcrpee. 3ro oco6euuo orqer-

JrI4Bo BIz[Ho I{B rll4mecJreAyroqeft ra6rr4r(r,r:

Ta6"irnqa 26

e
N.W

1.6
t.B
2.0,),

100
22
6.1
1.1.

r00
24
7.0
2.2

100
28
I

100
1t0

t6
7

TaHas BaBr4cl4Mocrb 6^(r) Molr(er 6rrrr o6tscnerra roJrbno r4BMelreHI4eM

cTerreHl4 t4oHr43artraz EteJreSa B r{opoHe c nr,rcoToit, T. e. rlSMeHeHIaeM 3Jre}tTpoH-

Hort reMrreparyprr (cm. [7]), Me?fiAy r':1,.2 u r:1.6. Meffigy r:1.6
u r :2.0 creueul lroHr{Barl\ra HopoHbr (xoHxperHo: oruorlerrl{e FeX / I/r)
ocraercfl nocrognnofi , z noa6yatqeHrre IroHoB ocyuecrBJrrrercrr [peI{MylqecrBerrHo

sJreHrporrHr,rM yAapoM. Meargy r : 2.0 fi 7 :2.2 crenew.' I4oHI43aIII4r4 HopoHLI

o[flrE, Meurrercfi, rrpuqeM r{ouuenTpaqlrfl llOHoB FeX pesno y6r,raaer.
t{ro nacaetcs rraMeHeurrrr frr(r) g;ra ).5303, ro rrpem[e Bcero rryfiruo

BaMerr4rb cJreAyloqee. TaH r(ax Br{crroal4ur.rrr y A.;ruena 6r,rfia o.renb BeJrrrna

(170 cexyrr4), ro npa r:1".2 clenrporpaMMa Arrfl aenenort lruumu onaaarracb

lepe[eprfiaH:aofi, m orrenr{a AI : t0 A (npu r : 1.2), rroBr{AIrMoMy, BlratrzrerlbHo

Merrbrxe gertc'raure.nruort. C yrleroM atoro o6ctoflreJrlcrBa, 6n(r) Me?nAy

r :7.2 ?r r *1.9 ueusetcn ran ?ne, HaH rr N? V), r. e. nos6yrrgeuze
r4olroB FeXIV B arort o6ractlr o6yc,noureuo arrer{rpoHlrr,IM yAapoM. IIp,
r:2.2 Sr(i') Melrrrercfl, Hax .l[r(r)'W (r), uro BITAHo r4B crreAylou{efi ra6'
JrI4ur'I: 

Ta6rrqa 2n

2.2

2.6

100
,n
22

r00
t14

29

'Iarnu o6paaor'r, npu r=2.2 zouu Fe XIV nos6ylngarorcx npel,IMylrre-

crBerlHo r{B.nyqgsv"* rlotoc{epr,r. Ha oto o6croqrenbcrBo yr(a36lRaer rax?fie

u Arren [10]. B cRrrBLr c orr4M rrM rrpeAJroxrel{ cuoco6 EMnllpllqecHoro orr-

pe[erreHr{fr a{t}enrunnoro ceqerir4rr noa6ym4euun Fe XIV DJreHrpoHHr,IM yAa-

poM. On ornocrar ,aHnunanenuryro xrlrpr{Ey aeleuoit Jrlz,nrtu ue H ..fr, a rt
(HenpepbrBrroMy) cBerreHlllo HOllOHbr J". fitn DTOIO Hy?r{HO yMHO?nr4T6 rrpl/I-

BeleHr{bre r ra6r. B A} Ha ./././" (clr. ra6u.; 6). Ilplt eroM or{aarrBaercs,

qro AI : L^.JrfJ", Harrrrrafl c r:2.2, ocraercn rrocroflIrHofi r4 pannort

2.2A, qro, ecrecrBeHlro, o6tscuserca {otonoa6y}fiaeuaeM, n6o ran 6^(r),
B l4sn. I{pr,rlrcnori acrpoOll8. o6cepBarop., a,\ 113



ran u 6 \r) * cBe?rmrocl'r, Hopor{br n 6elror,r cBere - rrpouopqroHaJrrrrbr
/[, (r) .W (r).

Izlanreuenne Atr c r gnn r {2.2olycnonnego DJrer{rpouur,rrrrl yAapaMrr, poJrb

Horolrbrx 6r,rcrpo llacrer c yMelrbrneHr,renr r. flpn r':1.6, N,:4;3A,.r. e.

rgnoe 6omure, areM rrplr r:2.2. 3to ena.rr,rr, rrro rrpr.r l':1.6 1"o' -7.L"r,
IIa eroro ycJroBIIrI r{eflocpe4orBeHlro o[peAeJ]rrercrr ar]rfrenrr,rnuoe ceareHrre

eoadynt4crrrarr cro,rnilroBerrr.rcrr o. A.rr.neH uaxoArrr o:2.3. l0 -l7c[12 npuTr:lQt.
OAuaHo or{ norrr,3yercrr npr4 oronr .fly'r, floJryareuHbru r,ra r]opuyrr,r Eayl,r6axa.
Ecranpnuatrl/,(1.6) :1.9.10?cu-3(cu. ra6n.6; , ro o:1.L. 10-17 c^,2.

Sna.rerrrae o rrpr,r rorYr rne ?r, rra oclroBaHrrr{ rlopruy,rrsr Meuaena - Xa66a
(2.2), panHo 2.2.70-r?, r. e. BABoe 6onr,rue. Cor,racne Dxrlr4pr.rqecnu olpe-
AeJreHHoro o c :reopraei,i Ey?nHo carl{Tarrr yAoBJrerBollr{TeJrr,IrhrM, oco6eHHo
ecJjrr ytrecTb BoSNroI{Hbre I4SMeIreHLrfr R oTeleHr.r I4orlr4Sar{rrx Hopo}IbI nprr IIe-
pexoAe or r : 2,2 x r: 1.6.

3ro Aaer lraNr ocrroBarrr4e [oJrLaoBar],cn t[opuyrorl MeHae.na - Xa66a nplr
ga;rrneiiruux rrccJreAoBarrr4rrx.

S 2. OE OTHOCI{TEJILHbIX IIIITDIICI4BIIOCTfl X ITOPOIIAJII]IIbIX JIIIHI,IE

I{ax zasecrHo, He cyulecrByer 4ryx (u 6onee) HopoHarrbrrbrx tnnrlir, y
r{oroprrx ncxo4ur,rrt yiloBeHr, 6rrn 6rr o6ulurt (cu., nanpr,rnrep, [1]). 3ro oana-
qae?, qro B Hopoue lre lroryr 6rttr,nlrrrran c flocrofrr{rthlM orlrorxelrr,reNr tr4H-

TeHcrrBlrocreri. Oruocr,rreJrLlrr;re rrHTelIci,rBrrocrr4 I{opor{aJrbrrbrx.lrr,rrtr.rr,l AoJr}I{rrr,r
BaBZCerb or tlraaa.recr{I4x ycJroBrrr,i, r-ocnoAcrB}rrorurrx B r{opoue (rranpunreit, Hlr-
Herraqecnort Telrleparypr,r). Momuo crrr,rrarL, ycrauoBJrcitrrbrl\,r, q?o a?r{ yc.rro-
BI{fl PaSJrr{alHLr B pa3JrEqHhIX rraCTfX I{OpOIIbI rI, Hpo}re TOIO, MeI{fIIOTCfl CO

BpeMeHeNI. 3ro oco6enno flcrro crre71yer I4B cracrex,rarrtrrecHrlx Ha6rrogearirf
Hopollbr Blre aarMeru,s. BanrAnrar,iep nne,;r repMrrHrl (BeJreHr,re)) u (Hpacrrrre>

o6,nacrra Hollolrbr, rror{r,rMarr rrog nepBr,rl,rrr re o6racrr,r, r.Ae oco6erJ}ro r4rrrc}r-
crrBrra rr4 rrlrfl ), 5303 A, a noA BropbrMl,r -- :rlrrrut ),6372r A. Jfteo Lttl
(n neaanracntuto Lllar,iill [12]) eule 4o oro]r{/IecrBrrerrr4r,r r{ojlorrarrr,Hr,rx ,nnniaii
paa6u,nra [ocreAr{r4e r{a r{eHoropbre rpynrrbr. B npe4e;rax Harr-4oi,i rra rpyrrrr
ollrocl{TeJrrHbre rrHTerlcl4Blrocrlrr HoporlaJrrrtrrJx ntarruri ocralorcfl 6oree r.un
MeHee IIOCTOflHHT,IITT{, XOTfl OTHOIXeHI4e r.rrtr:etrolrsHOCTefr JtrtTIIlTlr, nlll{IJa[Jre-
)Itaul,rx H pa3rrr,rt{ IpyIIIIa}r, [,ro?neT nrer{frTr]cfr B rxtrporir4x npegeJrax,

Taroe aMIrrrllr4rJecnlrrI o6paaolr ycraHoBJrerrlroe rroBeAeHlre l-raBJrI,rqHbrx
rpy[n HoporraJrLlrrrx Jrlirrl4ii Tecuo cB,saarro c rel,r o6cronrenrcrBo]r, rrro B

HopoHe I,rr{erorcfl I4orJbr, riarriAbrft r.ra Horophtx orBercrBerr Ba lraJryrrer{rre
IrecrioJrbl{r4x r{oilorraJrr,rrbrx,rr.trr,ri,i. Srlr raoHr,r cyrr,:

Fe XI ),3987 A r{ }.7892 A; NiXIII 3643 A u 5776 A;
Fe XIII r 3388 A, ),.10747 A u ).107 98 *r;
Ni XV 

^6702 
A n ).8024 A;

Ca XV (?)),5694 A r tr 51+46 A.
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(oruocurenr,Ho rrocrrellunx AByx nmwmit uogpo6nyro Ar4cr{yccrrrc cM. Hu-
rxe). Bagaua reopuz - o6rncttvtr, ua6nro4aerrr,re orrrocv reJrBur,re h rrrerrcr.iB-
HOCrra nuIi,mih, flpr,rHalJre]Harqr,rx H o[HoMy rr roMy ?ire r4orry. IIpz srolr ]ry]firro
yqecTb, qro [rg cpaBHel{Zfl c reopuert lloJr}nlrhr 6r,rrr racnonr,BoBaHr,r Jr}rrrr)
oItrIIoBpeMeHrrhre na6nro4eur.rr r4r{Terlo}Innocreft B orrpe[eJreHnort o6,nacr.ra

nopolJbr.

Taxue na6rro4euna ltorvr 6r,rrs BbrfroJruelrbr Blre Barlrenrrrr. Oco6errno
Ha.4eE(ITEIMI{ flBJIflIoTcff IlofiyqeHHr,Ie JIuo oTI{ocuTeJrblrlre r4}rTe}Icr4Brroc?rr
un{panpacusrx nranraii Fe XIII r{ HpacHbrx .rrranrtrt Ni XV.

Honrfrurypaqutr 3 s23 pa (Fe XI u Ni XIII) rpr4naArrelr{ar cJre/(ymuue
ylloBrrrr: 3P, (ocuonuoii), 3Pr, ,lro, 1D, u 1So. Te nte ypoBrrn oyqecrBvror r.r

g;rt xou{lrrypultrr4 3s23pz (FeXIII ra NiXV) c rori nntrr paeHnuert, .11s

rrop.rr4orr P-repuon ne o6paulerr. Pas6epeu crellBa cJryqnli Fe XIII.
Bse[eM HoRLIe o6osna.renufr [Jrfl TepMoB croro I4orra -.r4x rrocJrel(oBa*

TeJrbllocrr, 6yuenr orMeararr) qra(rpauu 0,7,2 rr r. n., rAe 0 cooreerc.rnyer
repMy 3Po. ItaH 6rrro uonaaano Bbrrrre, Bo BHyrpeHueii nopoue fipolleocbr

foroeoa6yxt[err],ra Arrfl ypoBr{ei,i Fe XIII 6ynyr Marrr,r rro cl]aB]reHuro c co-
y[ape]rr4flMl4. Vcronr.ts craql4oHaprrocrr{ (HaceJrennocrer,l) 1y'i paarrrarrur,rx ypoB-
uert aroro troua Mo?HIro Banr4carE cneAyrcqert cracreuort nr,rner?ur,rx ypan-
nenur,l:

Nobor* NrbrrJ- Nr(Arr* bur) * Nn(Anr-f bn):N,

(2.1)

Suan )'611 o3rrarr&eT cy-\'rMr4poBalrr{e I]o BceM yl]OBr{frM, 3a llcH,nm.reHraelr l.
Vcnonrae crartrraogapHocrr{ [Jrrr ocr{oBrroro (<nynenoro>) yponnn rrBJrflercrr
cJre[crBr{eM czcreuu (2.1).

flpunan T, : !06, N 
" 
:5. 108 cnr-3 (.rro 4ol;rno coorBercrBoBarr, caprr.rM

RHyrpeHHtrM o6racrsnt rropousr, na6nro4anurr,rnrca JIno), 6y4ervr rra ocrroBa-
uwa (1,,2) r{Merr, c.relyrcrqee npocroe Rbrpa?Rerrue ynn bil,:

bir, : 4.3 (2 I, * 1)_-t . a iiTr;.'r (2.2)

ffobo, * Nr(A* * brr) * 1/, (1r, * 6rr)*ffn (Anrtbnr)
rl+\: ff, (/ro+ )'b,o );\n-o/

t4\
I Aro*Arr* ) 'bzu ) ;tat\ ir:o I

flo6o* * ffr6r, * Nrbrrl_ N o(Anr*brr) : r, (!;zr,+ i'6r,,),

' Nobon* I/r6rn * NrbrE * Nubro: r. (jrr,* jrbrl.

* Befia.rzurr O' (ift) cBsaarrEr c O (ift) coorEotrreuueM
() (rfr) == (2 Ji + t) (2 Jh+ 1).O' (ik).

Baegeure BeJr[qtruhr c] sMecro o' 4nR Earrrtrx qe.iret npegcraBr.ser ro y4o6crno, uro
Morr{Ho o,qEtrM BBrpaE(etzew (2.2) trpeAcraBurB BeponrrrocrB yAapoB trepBoro po4a (i ( ft)
E Broporo poaa (i) &).
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Beponrnocu nepexo4oB BEIsI,lcJIeIInr SAneuonn [L] u noryt 6r,rtr cnegeurr

B cJreAylouyrc ra6n. 3.

B xam4om ua cron6qoB nplrBegeg6r BepoflrHocrr,r nepexoAoB [Jrfl FgXIII,
Ni xv, Fe XI u Ni XIII. Bepoaruocrb rrepexoAat so- 3P, ao Bcex cJryaraflx

noAaBJrfirorqe [peBocxoALIT Apyrue BepoflrllocTl,t nepexoAoB c yponnr 1So.

Ta6"nnqa 3

l',,_1'',_1
l= l; lo l;l=lrl'l=lle lz le lzlalzlelzl

,.*ri

I

I

1qr0
,D,
,P,
3Dr1
rP,

I gro

ln.,0
0.01

1,4

,,1*,1
"l"l0.05

57

Nrbo, * Nrbr, * Nr(Arrf brr) : ,, (rro * Ar, * 
:; 

Urr)'

ffobo, * ffrar, * Nrbrs:r, (rr. * Art* Ar, * 
Xrrr)

0.25

B calrona Aerre, ToJrbr{o B aroM cnyqae r4Meer Mecro MarHI4THo-A}1[oJrLHoe r{3-

ilyqel{ue, a Bo Bcex ocTaJI6H6IX SJIeHTpIIqecHoe HBaApyIIoJILHOe, Bel]OflTHOCTT,

.r{oroporo Mr{oro MeHr,Ile. Bauetulr, qro coorBercrByrotrIno Jr:,,tr,L4Lt Jre?r{ar B

uegoctyuUofi Ua6nrogeHzalr y,rlrrpaSraoneroport qacrl4 clegrpa. Bclegctnue
yrasaHuOrt oco6ennocrz neporrUocrer,i flepexo[oB MBI IIpI{MeM, uto ncnxlriil

rtpoqecc aoe6yx4eurarl ypoBufi 1So oxrrnaueHtou noa6ymgeurarc yporua 3Pr.

3ro gna.rrzt, qro MEr Mo?fieM orpaur{q[Tbcfl paccMorpeuvlelr roJILHo rlepBblx

qerbrpex ypoauert, aaMerrtrB B rrepBoM ypaBrreul4rl (2.!.) bol ua bo, * bon, a

qreubr Nt(At f 6;1) - ua qreHhl N i(At * bu * bid), TorAa ypaBlrenr4fi

(2.1) nepenurryrcr:
,4\

r/o(bo, -| bon) * Nr(Ax* brr+.bru)*r/r(1il* brr*bro): N, (/ro*)^ r,r)
\ li:U

(2.3)

(o .neaort qacrw uocileAuIlx [Ryx ypannenttft cllc?eMbl (2.3) iusr onycrl4rll4

qilegnr NnAn, u NnAn no [Byr{ 11praqr4gaM: Bo-rrepBbrx, BepoflTrrocTr4 [epe-

xoAoB MaJrbr, Bo-Bropblx, Nn (uacereullocrE, yponua 1So) AorIrfiIIa 6r,rr:s oruo-

cr{TeJIbHo ue6onr,ruor,l rd3-3a 6o,nrruoro 3uaqeulafi BepoflTrIocTI4 lrepexo[a

'So -'Pr).Sanrerulr Aalree, rrro BeiluqlIHr,r b;p nopnflHa 2-'3 cex-l, T' e. MHoro

Menbrrre Ai1, (rruma B cilyqae repexoAa'Pr-'P, y FeXIII Azt- 9.7cex-l).
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Peruaa cr4creMy (2.3), uariro*, fl' :2.3; k:r.f, ft: -1 Cpaaganr

relepb Harxy reopuro c na6rroAeuueMrr. Cornacuo [Iuo [71], oraorrreurrc r{}r-

reHcr4Bnocreit gnyx zu(rpanpacnr,rx Hopouarrbrrbrx rusurt II10798 n 1,0746

paBrro 35 :55. Tax Han Idurelrcl4Buocrrz nopouarrr,HErx nranrar,l goumurr 6r,rm
npo[opqzoHaJrbHBr BbrpaE(eHI{Io N pA. h.'t, To orrroureur.re nnreucunnocrefi

AByx yr{aaarr}rbrx JrIrHIrrt 6yger paBrro:

/r, tozgs 
- 

Nzgl .10.74() t n ,r r-I^to7L1 : Nrl4'loig$ :tttl55t

r[E MI,I IIOACTABVJII{ TOJIbITO AITO IIOTYAIEHIIOE TEOPETI4qCCHOE OTHOIIIE}II4E

N rl N r: 1",2. Cornacze [eopI4LI z Ha6,nrogeuzit Hymuo crrtr{rarb y,qoBJrerBo-

prrTeJrblrBrM, eC[I4 yqe0Tb HeKOTOpyI0 HeorrpeEeJreH]rocTr, B rrprrrrfrTr,rx 3Haqe-

uunx N " 
tt T 

", a rar{E(e oura6xra ua6nroqenuit.
H conraneuulo, peayJrbrarbr na6urogeuar lporpuauou lrklnuu ),3388,

Aarouue //, (cru. ra6n. 7 u [6]), rre Moryr 6r,rrr, cpanuerrLr c BbrBeAeHHnrMri

za ua6nro4enzii JIuo BHaqeHZflMr4 N, n Nr. O6a arz Ha6rrogeuzfi rrp?rBo-

lr4rrr{cb B paBr'rbre aloxtr{, Horga ocrroBur,re xaparTepr.rcrllr{r4 nopoHw * N" w

Tn-6wtu paailraqr.rr,r. [B uacrnocrr4, r{ax ero 6r,r,ro [oHaBaHo e [6],Iy', no

BpeMrr ua6,nro4eHari fporpzaua 6r,rna auonrarrbrro lrr4axafl. flonaraa /[, :
:2,7,10? cu-3, T":1.4.106 (uro, rroBrI[IrMoMy, coorBercrBoBarro ycJroBrrfiM

ua6uro4enun llporpzaua), 6ygeu uMeru crre4yroqee perreHrae cucreuu (2.3) :

,, : \:0.11 i n.: I: - ^ .^ N" 4rr: fr rvo u.:tb; ', 
: 

lvo 
: 

250.

B orou cryrrae 65nrruan qacrrr uogoB Fe XIII HaxoArrJracb B ocrroBuoM co-
crotrur^m'P, (, orilI4qae or ycronraft na6nro4eunft JIzo, Horga BeJrrrqaHhr r,
!f,.z m frs cpanuranru).

Xoporuee corJracr{e reoperr4qecnux orrrocr4TeJrbHrrx znretrcr,ragocrert c Ea-
6rrcAeunnruz raHrne ynaar,rBaer Ha rrpr4MeHraruocrr (ropruym,r Menaena-Xa66a
H HoporraJrbrlErM rroHaM.

Conepmeuuo arailoraqrro Mornuo paccqrrra?b llou Ni XV. O4Hano B BToM

cryrlae [epexoA 'Dr-uP, Aaer JrtrrHrrro, reH{arqyrc B lreAocryrrnort ua6nm-
Aerrr{fM qacrrt cilexTpa. Cre4onar:eurrHo, nB na6nro4euaft neJrbaff floilyqr4rb
Iy's1 ero rrecnoJrbl{o orpaullrrrrBaer BoaMornuocrra rrpoBepnr{ Teoperzqecrr4x
pesyrrr,raToB.

Peruan crrcreMy, aHarou4quym (2.3) gna Ni XV, uplr rex ?He ,Buaqeul{flx
N' ra T'' rrafi4en: 

rr:0.147; rz:0.172.: frB:,.oLL.

JIzo sue BarMelr\ifl ua6aro4ar [Be Jrr{rrrzra qerrrpHaAuarr4xparr{o r{our{Bo-

Balruoro HI4IteJrrr x6702 ra ),8024. trllx unrencraBrrocrrr orHocflTcfl, coorBer-
crBeuno, HaH 4: t ("r. ra6n. 2). Tax xax o6e lrvtnrtrr Jrerr{ar r oguort r,r

roft Ere rracru crrenTpa, Ha6rro,qarucr oAuoBpeMerlro rr onrrru\{ r4 rer\{ Hre

IzrrcrpyMeHroM, ro or{eufte JIuo uyatno npr{AarE 6onrurorZ Bec.
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Teoperuvecnoe orrorueHlle l4rrreuc[suocrelt grmx nnuraft, oqeBnguo, paBuo

rr .Ir1 57 8024 o,
i: M' fr,' @Tz: z't,

lrro [ocrarosuo 6nuaflo n Ha6uro4aeMo[ry.

B cnyvae rrorroB Fe XI lr Ni XIII Hy?nHo yqecrb, uto 3P-repurr o6pa-

syror r4rrBepcaoHryro rrocJreAoBareJrbuocrr. Cucreua yparuennft, ar{aJrorhq-

nux (2.3), Barrr{ruercn:

1[, (br, * brr) * I[u (1r, * Dil * b.u) f No (10, *6or*bou):lr, (arr+)arr,) ;

Nrbrr*ffr(/ro+bro)) *//rbro: tr, (1* * Aoz* 
?Urr) 

. (2.4)

Nzbzs+ ffrbru t ffoboa: Nr(Ar, * Arr* Aro + )asn) .

Becrua 6,rraanuft H ypoBrrro 3P, yponenr 3Po anraercff (orlrocureJrbrro Mera-

cra6u,nr,urru>. B cauou AeJre, HaH Br{Arro za ta6r. 10, nepoarnocrrl [epe-
xoAoB 'Po - 

uP, u 'Po -'P, Hnrrrolfino Marrbr. Hpoue roro, fiepexog
,Dr-3Po zrueer rar{ffie BecbMa MaJryIo Beporruocrr (rax Han B aroM cJry-
IIAE MAIHI4THO-AIIIIOJIbHOE USilYqEHI4E OTCYTCTBYET, A BJIEHTPIIqECHOE HBAAPY-

rroJrblroe, HaH o6brrruo, ,qaer orlerrb MaJryIo BepoflTHocrs nepexo4a).

Peuas cl4creMy (2.4), 6yaeM EMeTE,:

a) rr: 0.12; r, : 0.061

6) rr- 0.0/r8; r, :0.019
n) rr:0.039 rr:0.01/+
r') r, :0.025; r, : 0.0092

x) rr :0.017; a, : 0.0063

grn N, : 2.6.103cu-3, T" : L06

) 7.8.10? > )
) 6.0.107 > )

> 2.4. L01 ) ))

e.nyuai,i (a)) coorBercrByer na6rro4errtagn An,nena, {<6), <<n> ll <g> Annena
n llJafirra, (A) - Iporpuaua (cu. ra6r. 6 n [6]).

ii (oporre I4ilrelorcfl 2 ttutnrtr FeXI: ),.3987, rra6rroganruanca l'porpua-
nolr, Arretronr r,t lllar,lrloM, I{ )..7892, lra6nro4anruancn Jhao. Cornacno ra6;r, I
n [6], ornorueulle l4]IreFlcrruocreril

l(1 s,gY,Jpqry-,:@ : 0.054.
1 (1 7892, ;lr,ro)

T'eoperuuecxoe orl{olreFII,Ie I,IHTelrcuerrocrei,i [oJ]]nHo 6r,rtr, parno

1, _ /y',0.5 . 7n92 _ 10.2I (o.iry,raii <a>)
l' -1Yr44' i,967 - 10.15( ) (6))

Eo.irrz racnorrr,aoBarrr fioryqeHFryro ]Ilafiuou rrrrrencl4Brlocrl JII4TIIII4 ].3987, ro

I=(?9iJ: u=ofi n:)- : o. 3oo,
1 (7892, ,Ttto)

T. e. B 5.5 paaa 6orr,tue, qeN{ y lpotpnaua.
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PacxorHgenue B orlerlrrax LrrrreHcr4BHocrr4 rrrruuu l3987 Illaitsa r,r f por-
pr4aHa r,rornuo o6tscgurs cJregyroqr,rM o6paaon. B 1929 r., HorAa na6.rrngaa

lporpuau, Hopoua (n 6onsurert csoelt .racru) 6rrra 6oree <ropa.ra>. 3ro
[oJ]?nuo r,rMerr; cJreACrBr4eM orr{ocr4TeJrbuo Maroe o6ttnue r{ol{oB tr'e X u Fe XI
rro cpaBHeuraro c r4ouaMa Fe XIV. fler,icralrrenlno, orleHnlr rrHrerrcr.rBuocru

Hpacnoll rrvHttu ).6374, rpr,rl{agJreffiarqer,l FeX, y Illaitua lr lporpuaHa pac-
xoArrrcfl n 5 paa B roM lme HarrpaB,rrenraa. CocrosHr4e r{oHr4aarlr4rz r{opou},r Bo

BpeMrr lra6nro4eur,ut IIIaiiHa a JIuo, rroBr{,qrrMoMy, 6nr.no no.rrr.r oiurHaxoBo.
floarouy peByJrbrarbr rax na6rrc4eulrit r{aA llaaJrrrqHbrMt4 Jurur{flMr4 Fe XI
cparHr4Mr,r r.r Aaror yAoBJreTBoprlTeJrr,Eoe corJracr,re c reopueit.

B cryuae Ni XIII perreHr4e cr4creMbr (2.4) 6ygey

a) rr:0.045; frs:0.023
6) rr:0.014; zu : 0.0070

s) q-0.0072; rr:0.0034
r) r, : 0.0042; r, :0.0020

rAe cilyrlal{ <a)), ,<6)), (B) lr (rr) I{MeIor roT }He cMr,ICJl, aITo 14 [nn Fe XI.
B Hopoue r{Merorcrr 2 nwuun Ni XIII }.36213 w ),5716. flepaan JruHr{s orreur,
,cna6a. Illafinoiu, An.nenou u fporpnanoM oua ne ua6nro4a;racr. Ecnr,r no-
Jrolr{rlrr, ee DI{BI,rBaJreETrryIo rrrrrpr{Hy A^:0.1 A (uro paBrro atteunareHrI.roft
Irrlrpr4rre caMbrx c;ra6r,rx HoporrarrHlrx nraulrft B aroit o6;racrn cuenrpa), ro
ee o6reunan MouoxpoMarrrqecr(aFr cBerlrMocrL 6^ : B. 10-12 apr/cM3. cex u
ffu:8'10 2cu u. A.ns gpyror,l Jttltturw Ni XIII-I 5116, corrracHo ua6nro-

IeHI{FrM I'porpraalra, N ,, : g.2tn clr-3. Orcroga na6;uro4aeuoe or}rolrre}rr.re

Nul Nr:0.33, B ro BpeMfl r{an }ra ocrroBarruri reoprrrl AoJr?nHo 6r,lm 0,50.
Tarrru o6pasou, IIJrfr Bcex cJryrraeB, r{orAa na6;rro4anocb rrecnoJrr,r{o Jrrl-

rrnr,l, npuua[Jremarli4x ogrroMy rr roMy ?r{e Hoi]orJaJrlrroMy I4olry, corJraclre

Teopxr4 c na6rroAelrrrrlhrrr r{ynrHo carr4Tarl y[oBJrerBopI{T0J1r,H},rM, oco6enno
ecrrr4 yrrecrr, olru6xlr ua6rrcgenraii !7 r{ecoBcllrrrerrcrtso reopr4r{, tDopuyna

Meuaena-Xa66a uorter, orreBn4uo, crylrrl4Tr, nepBrrM npu6rarxeurreM r{ orrr4-

carrl4ro noa6ym4enilf r(olloHaJrlur,rx I,rolIoB Heynllyrlrl{rr croJrr{HoBeHunMu c
9JreHTpOI{aMr{.

Et coxtaneur4ro, He cyqecrByer [ar{H6rx, rroaBoJrrrrouux cJlerrarb araJro-
ru.trr,rli pacarer gnn CaXIII. y ororo rrorJa na6nrogaercFr rorrbrro oArra Jrrr-

nnn ), 11087. OcraJrbrrr,re ilu:rt 
.r4tr, 

Boauafiaroruve nprr EepexoAax Me?r(Ay rroA-

ypoBrraMrr ocr{oBuoro cocrorr}rr,rfl, Haxo[rrrcrr a negocryuuoft Ea6Jrlo[eHr.irrM
alacrr4 crrenrpa. 3ro treJraer r{eBoB[ro]nur,rM cr{oJrrrr{o-nw6yEr yBeper{Hoe olpe-
,qeJrerrr4e HorrueuTparllrli raorroB Ca XIII B ocrroBl{oM cocroflHrrr{.

S 3. JIIIHIIII Ca XY B CIIEICTPE I{OPOHbI

Oco6srrt Irrurepec rpeAcraBJrflror ABe rrvtnpru I5694 u ),5446, nprrnl4cbrBae-

lrrre Ca XV. Iloneuelll4e rrepRofi na utax cl4Jrblro orJrlrrraercfl or noBeleHrrfl
Ipyrl4x Hopollarrr,Irr,rx .nunnr:i. l1onu4zrromy, DTa ilr4trun ua6nroganacb erqe
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B 1869 r. Iourou rrptz uepBbrx ctrexTpocnonr4qecnrrx ItccJIeAoBaHI4sx r(opoHlr'

68 rer ee Hr4r{ro ue sa6nrc[aJl - ons 6nua sanoso orl{pr,rra Jhao r 1937 r.
Bans4uaftep [13] noxaaaJr, qro ara lrrrHrrrr r4aryrraercrr orqeJrbHbIMI4,

Becr,Ma ar{T\tBlrr,rMr4 o6nacrgult cornequot)i HopoIIhI, pacloilo}fieHurruz uag 6o,;rt-

IIJI{MI rpylrraMr{ rrfreu. B neHoropr,rx Iaa raI{I,Ix o6nacreft I{HTeHclIBHocrb

aror,l nraunz npeBrrlrraJra rrH?eHcr{Bnocrl eenenot JrtrtH.lrlr, xorfl rrocJleAHrlfl

6nua ycn,rena. TecHr,ru o6pasou ara Jrr.rnl{fl cBfisaHa c xpouocr[epHblMr'r

rraBepffieur,rflMr,r I4 npory6epauqauu (Tlrrra coJrrreqHbrx rlffTell). Or[ent nr,re

o6nacrz r4aryqeHnfi Drofi nrauur.t Moryr cylqecrBoBarb HeAeJrI{ (a o4uorl cly-
.rae 3 corueqrrbrx o6opora).

Ecrb ocnosalrr4rr npeAloJlararb, qro errr caMbre Bl{yrperrlrl{e o6.nacru xopo-
ELr, pacrroJro?fieHr{r,re B or{pecruocrflx I,IBRepHtruufr n upory6epaulleB yI{aBaH-

HOr'O BbIIIIe TIlIIa, IIOBI{AI4MOMy, flBJIflIOTC-tt OTBeTCTBeHIILIMI4 3a BO3MyilIeHIIfl

zonoc(teprr r{ Matrrr{Trroro [oJrrr BeMJrr,r. Bnonr-re BoBMo]I{Ho, qro H{eJrrafl Itopo-

'Har"oar Jrwrvn I 5694 rrBJrfercfl (r,ru[IrraropoM) r(anrrx-ro rparrArlo3Hblx

{raauuecHrax rrpoqeccoB, rrpor4cxogflulrax r rort zurepeouort o6;racru coJrHeqr{ofr

arlroc{tcpr,r, Horopafi Jre?Iurr Me?fiAy xpolroc{repor,l u Hopouor,i. 3rr'r [poqeccbr

MOryT Br,rSrJBaTL, Br,rrrreyr(asaHlrr,re reo{I4al{rrecxrle BoSMyIrIeHI'Ifl.

flpe4crarrnercFr BecLnIa BaIHHrIM rIo[TBepAI{Tb wrr4 orrpoBel]rnyrb SAJreHoB-

cxoe orolnAecrBJreHr4e. llc.nlr 6nr yr{aaarrHoe oromgecrBJreul{e 6rr,no npanra,nr-

HEIM, OTo I{Nrelo 6rr cyu1eorBel{Hoe 3HarIeHI{e ArIfl yflcreulzrI I{apTI{HLI

rlualruecxzx [porleccoB, rrporenaroqr{x HaA 6o,rrruuur'r n aHTrIB}IBIMI{ rpyil-
rIaMIr rlflTelr. ,(e;ro B ToM, rITo rrorelrqr4arr LIoHIrBaIIIlrr Ca XV peaxo Br'rAe-

Jrflercff csoeft BeJraquuort cpegu rroTeHr{r4aJroB rroHrl3arlr{r{ Apyl'ux HopoHaJr[,-

Hhrx rloHoB. Ou pasen 872 s, B ro BpeMfl HaH, HarlJlrlrep, y Fe XIV sra
Beilr4qrHa paBHa 355 r, a y FeI'-233s. FtaH MErrror(aBaJlla Ul, ua6,rrcAa-

eMaFr rroHl{Baulrfr Itopour,I Mo?fier 6rrrr, snorne o6rncrtena ee BrilooHort rtldue-

Tuqecxor,l TeMrreparyport. fltn roro qro6r,r o6paaona.xacb [ocraroqlto 6o.lrrruag

Holrqeurpaqras Ca XV, uymno, uro6bt aJlel{rllouHafl reMlleparypa Hopo}IhI B

o6nacrgx cBeqeHI{fI ?fieJlToft JlaHttw 6rr.na panna 5-10 MTTJIJII{oHaM rpa-

AycoB (!). CnenonareJrrrHo, arrr o6nacrra - caIIbIe (roprrqlreD rlac?I{ coJlrJeq}rort

arlroc{epr,r. 3ro o6croqreJIrCTBO, oqeBI{nIJo, Ao.nffi}Io OlpeAeJIflTb xapal{Tep

nporer{aroulrlx raM {nan.recHux rrpoqeccoB, Horopbre, HaH yr(aBnlBaJrocb B6IIrre,

Moryr rrlrerb 6oruuroe reo(iuara.recnoe Srlaqelrue'

C gpyroft croponr,r, ecnr.r 6r,1 6r,rno Aor(a3alro, rITo ?r(eJrrar JrI'IHItfl He

rrpr4HaArreffiur Ca XV, sro ynaaaJro 6nr nosrre rryrr{ AJrfl I{ccJreAoBarrl{fl aHTr{B*

H[Ix o6Jracreft nopotrrr Ha[ 6oJllmuMrr lpylnaMl{ rrflrelr.

EgneuoncHoe o1,oE([eCrBJIeHIIe JIuH\111t ],5694 [pIIBoAI4r n 6o,nlruoft tpyA-
Irocrtr. SHcrpanonlrpyfl paBIIocrLI repMoB oclloBllori xoHrlurypaqutr Zsz 2pz

(zaoenexr:pouuaa rocJreAoBarerrlHocrl CI, N II, O III . . .), 34neu Haruefl,

rrro [rrg Ca XV yr{aaaH}rnre paal{ocrr{ rep}IoB 'P, - 
3Po ra 3P, 

- 'P, lrMelor

troaITI4 oAI4IIaHoByIo Beil[qtrHy, a Illvleurro: 17700 cnfl, rITo 6m'rano H BoJI-

HoBolry rl.rCJIy ,fieJlroit HopolIaJIbHoIi ilm1lru - 17 550 cM-1. Cpaay BIIIHS'
qTo coBraAeHr{e BAecr, flaJreno He Tar{oe, HaH AJIS rroAaBJlflIolqero 6onr,Urr'tn-

CTBa Apyrux HopoHaJrbnr,rx nnnraft (xaX nparulo, TaM coBIIaAaIOT qeTLIpe
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Buaqatr1ux qu{pbr). Ero o6:rscnserc.q HeBoaMo?r(Irocrblo B oroM cJrytrae [po-
Becrr4 3r{crpanoJrrrqr4ro nocraroqHo rorrHo. Jlnnlrs 15694 Mo}fter 6rrrr [pu-
rrrrcaHa r(ax rrepexoAX tPz-tPr, rafi rr [epexogy 3Pr-BPr. Ognen, coBep-
IxeIJHo rrporlaBoJrbHo, nnr6pal noc,ne4unli fiepexoA. flcuo, .rro, corJracuo B?oMy
ororr{AecrBJreHvro, B r{oporre (rovuee, B Tex ee o6uacrgx, rAe na6nrogaercx
ll{eJrratr nunnn) AoJr?r{Ea na6;rrogarr,crr BTopaff Jrm:uuFt Ca XV c 4tranort BoJrrrbr,
6nusnort n 5691rA. overu4uo, rroBeneHrre ranoli Jra+aa (uanprauep, r]oxaJrrr-
SaqI4rI o6nacreft uanyueulra) AoJrll{rro 6rrrs nogo6nr,ru rroBgAerr}ro melrofi
JrnIi.LLr4, OguaHo Ao caMot'o trocJreAneto BpeMeHr{ Errr(anux Ha6;rrogarenr,nr,rx
AaHHhIx, troATBepll{AaIoqrrx cyulecrBoBar{rre ranoii Jrur]..uu., He r4MeJrocE,

floarolry 34,nen crrrrraJr cBoe oro?nAecrBJre,lre coMur{TeJrr,rrbrM.
Hegaruo Ba;mglraftep U4l coo6ullrr, arro rrpm r.rccJre,qoBaHr4r{ clenrpa

saMeqarerr,Eoii nopona,:rsuoft xon4encarrrlr,r 25/Yil igttT r., noanr.rxrnei.i uag
aHrunnort rpynnot flrrrerr, lrnr 6rr,na orr{pr,rra }roBar JtrtHutr 

^b446. 
TaH xax

rroBeAeHr4e erofi luHrara 6r,rno BrroJIIre nogo6no rroreAeHrrro ilrt1rtyt ),5694,
To Barr4rraftep ororfinecrBrrJr ee c ca Xv up, 

- 
rpr. Irlnrencr.rnHocrs

eroft JtuHmv 6una trpuMepno s 5 paa nreHbrrre, qeM r{r{TeHcrrBHocrr,.
rrr4nrltr I5694 A.

Tannu o6paaou, HaBaJrocb 6r,r, ocuonHafi TpyAr{ocrb aAJrerloBgr{oro oro?n-
AecrBJreHrlfr orrraAae?. /{.na nporepHrr clpaBeAJrr4Bocrr4 npeAnoJroHeHrag Ba,rrA-
uaiiepa o rrpzpoAe iluhur4 ), 5446 MbI paccqrr?aeM orrrocrrrerrbrryo r4rrreH-
Gr4Baocrrr AByx grrtx lrmnufi B rrpelrroJrolneHr{r4, .rro Ba.lrr,qnrartep [paB.

Mu 6ygeu paecMarpr4Bar[, ABe BoaMo]n]rocrrr:
a) nepexog tPr-sP, gaer Jrr4r{r4ro 

^5446, 
a flepexoA ,pr-tlro-Jrzr{r4ro

), : 5694A. 3ro ecrrr rrpeAnoJro?fienr4e Sg,nerra 
-Bamguartcpa;n) nepexog tP, 

- 
3P, + ), 5694, nepexog tC, 

- 
BP, + | 911{9.

Ftax yHaar,rBaJrocb Br,IUre, r{B-Ba HerotrHocrl4 aAJreruoBcr{oro oro}fiAecrrJreHrrtr
o6e nognroxrrrocrr4 coBepu-reHno paBuoBepoflTnr,r.

Crzcrenra repMoB ocEosnofi norr{r.rrypaqzr CaXY2sz2pz 1,a6afl Ere, Har{
y Fe XIII3s2 3p2, r. e. 3Po (,P, ( rP, { tD, ( rSo. llepaoo.repeAuoii eaga-
qer? trBJrflercff BBrrrtr{cJrerrtrre rorlHblx eua.reHzrt aepoatnocreft nepexol(oB.
3ro uorxno cAeJraTb, BHafl AJrrrrrrr BoJrrr [Byx ,aunufi: 3P1 

-3P, z sp, 
- 

rpo.
rtan xopoluo ragBecrrro, rro Mepe [pol(Br4?fieHrrfl BrrpaBo n xaHolr-nu6ygu

rIBoEJreHTpoHHoLr pflAy Ea6[IoAaercfl rrocrerreurrrrrt uepexo4 or I]eccerr-cayrrAep-
corcxort L - S-cnqsz x J - J-cnnzu, TaI{ qro crrenTpaJrr,Irbre BaxorroMepHocrr{
AJI'I HAI{OIO-UTA6YAT, N TT,TCOHOT CTEIIEHII I4OHI4SITPOBAIiHOIO ATOMA NOAITAHflIOTCfl
Teopr4r{ rrpoMe?fiyrorrrrorz crgatr. 3ra reopr4fl, Ao0Tr{truafl B nocJreAHrre
rogrr 6onuur4x yclexoB, JrerJra B oclroBy DAJreuoBcr{oro oro?fiAecrBJregr4fl.
Bornonrre artrrcJra paBrarruErx repMoB nou{rnrypaqran 2sz 2pz Mot.yr 6uru
BarrzcaHbr crre4yroqrdM o6paaou [1],

1Dz : Fo - 2F" +1/oe + VsF-W,C +'/,$C,;
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,P, : Fn-2F2-rlo(-vgB -yrw *n/ro.(rl (3.1)

'Pr: Fo - 5F2 -'/r(;
tPo: Fo*u/rFr-'/rC

(D.J)

_ P2 - P, _ 568 _ l,.o4bb,: T=F, : 
-s++s:

IIaxoAnM 1:0.453.

_vM.
Ilocrosnuan Fo rre rrMeer gnn nlrueri BaAaqr4 HI4I{aHoro BHaqeHIrf (paccuarpu-

Barorcrr Be[b roJrbr{o paB]rocr!r repuon); hFr-aIreprI4FI aJrel{Tpocrarllrle-
,cnoro Baar4MoAertcrBrlfl aJrertrpoHoB B aroMe, h(-ateprug MarrII4THotto BBaI{Mo-

4ertcrana crI{H - op6ur:a.

I4s ypaerreurir (3.{) Br4Ar{o, rrro orHoruenr.re Jla3l{ocrefi gnyx HaItI4x-JII46o

rap ?epNroB ecm rlyuxql4rl orl{oruenun (/5F..:1. I-Iaupuuep:

tPr- tP, slu *slr'x-lf'lrn" t*1a +\r"x'
apr-- spo - (3.2)

Beapaauepuarr BeJrr4rrr{Ha X rraar,rBaercfl . 
(napailIerp upoNIeTfi yto.ruoft cBf 3I{).

B cnyuae .rucror,l L--.S-csseu X,:0, [nn J - J-cnssla X->oo. Benra'rnnoft X

onpe[errfrercfl cr]ryr{rypa ylloB}Ifl. Pelrtln ypaBHeHI4e (3.2) otuocl{reJIE,Ho X,
Mr,r cllroH{el{, orreBlr/\Ho, r{a?fi[oMy orHoIUeHIrIo 'P, - 'P, /'P, - 

uPo rlocraBIITr

B coorBercrBrrc onllegeJrer.rHoe BHarreupre 1. Snan ?fie DTy BeJrI,IrIur{y, I43 ypaB-

nenrar,l (3.1) 6ea rpy[a uafigelr orl{orreur{e tD, 'f',/tPr-- tPr. TaH Hari

'P, - 
3P, r.ranecrno, MolnHo HenocpcAcrReulro rroJryrrl{Tr BoJrFIoBoe .IIICJTo AJIfl

lepexoga 1D, - 3P2, 3P1, qTo UeO6xO4rnuO AJIA gamuer,lUero BIITIIICJIeHUfl

Bepoflrnocl'ei'l nepexo4oe.

B zurepec;rlourr{x Hac cJryaraflx }rbr 6yAer{ trrrIerl AeJro 
"oJrLHo 

c MarHI{Trro-

flr{riorrbHr,I}{ rrBJryqeHI,IeM. flpar:u.;ra or6opa AJIfl Sroro fi3Jlytlss4s cB('I{flTCfl n

rpe6oBaHr4au A-/ : 0, -1- t (aa ucH,lro.reulteM nepexoAa 0--0). Bepoatuocrr,

reilexoAa rrpr{ a?oM, co|JracHo.Illoptlr,r [15] r,r flacrepriaHy [16] , 6yaet llaBHa

A^:2.69.10-11 -Lu *S^{*) ,

l,[e J,r, (1) - 6eapaauepnnrii [apal,rerp, raH r{aar,rBaeMarr (cIIJIa Jrtarllall) (ana.nol

'crrJrbr ocrlr{JrJrrrropa AJrrr Ar,rrroJrrrrroro I,raJryrrerrua), Ou nBJrFrercFr gln gaunor,i

Hou(ulypaqralr Ir AaHl{oro rrepexoAa uenpepr,rnrror,l t]yttxulteii lrapaMerpa

cBflBra. Meuaen [17], iIIoprJrI,I I{ [pyrl4e aara6ynlrpona,lu,S,, l Han r[ynnuurc X

lJrfl paaJrlrarnrrx nonQurypaqzft u [epexo,qo]1.

Taxuiu o6pa.aolr, HaIrIa Ba11arla cBoAIlTCfl Ii BLIrII,IcJreHaIo X AJra non(tu-

ryparu4rr 2s2 2pz lroua Ca XV.

llpegrloroiHel{ue a

B orou cJIy'Jae

Rr

Orcroga, cornacuo (3.2) ,
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CorracHo (3.1)

'D, - 'P, -,Pr- 3P1 -
2trT;slNx +\1"x, : 3.26.

s 
I 5 * s 

I a* - tr' 1 r;-e;$;t 1 4

Orxy4a BoJrr.roBoe qr4cJro [Jrfi rlepexoAa 1Dz 
-'P, paBl{o 59.600 cM-l, o AJrII}Ia

Borrr{br - 1670A. .(.rn nellexo[a 'D, - 
3P, ],: 2520 i\.

flo sbr.rucreuHoMy BHarrelrLrro X rr3 ra6Jrr,rq (cu. [17]) uaxoanu,S-, a aa-

'reM, rro {opuyne (3.3) - Belloflr}rocrlr rrepexo4oB.

Ta6;rrrla 4

uP, 
- 'Pr.

'P, - 
tPo

'D, - 'P,1D2 
- 

,Pg

0 .29
4 A/,

0.061 2
0.2r4

95
7'-,t

631
542

Tenepr, urr eai,irrenrcrr onpe/IeJrerrr4err orrrocr,rreJrr,rrBrx HaccJrennoorcii paa-

Jrtrr.rHlrx ypoanefi Ca XV. 3aAa.ra coRellileHHo raI{afl He, IiaH n B c,ry-
.rae Fe XIII, nooroMy npxMeHr4lra crrcrex'ra ypanr.rerri,ri,i, aHaJrorl4rruan (2,3),
liyla Hy?IrHo rroAcTaBuTI) 3lrarreHr4fr A.*, ro,Irtt\o arlo I{aNIId Br,IrII4cJreIlI{bIe.

B npegrr4ylrreM napalpat[e nrr,r BIaAeTILI, trro {opMyra MeHBeila -- Xo66a [3]
lufl BepoflTHocTrr BoS6ylr{Ae}rr4fr aireriTllorrHr,rrr yAapoM yAoRJreTBopr,rTeJrLHo

oriracriBaer na6,nro4aeuoe orlrolrcHl,re rll{TerrcrrBrrocteli ,rr,rHrrft Fe XIII, Ni XV,
F e XI ra Ni XIII. i['eri,r c 6onr,rueii yBepenr{ocrr,ro ary {opuyny Mhr }ro}neM

nl)r.rMeHrr?l, r{ ,Il{rcpccymuoNry rlac crryqalo xou(rr.rrypaqr,rr,r 2s22p2, TaH HaIt

rrNreHrro Ann aroi,i xolrrfr.rrypaqllu O III ona 6r,r,na Br,rBe[eEa. flpn aronr aair,re-

'Tr,rl,l cJreAyrorlce. )Ite,rrrafl Jrrrllr4Fr Ha6firolaerct{, IiaFi rrpaBllJro, B noporraJrr,Irblx
rtoiilleHcaurrflx, fle r{oruerITIrarlr.lrr oBtl6oAHr,rx aJrcr{TporroB Brrall,ITeJrr,}ro Br;r[re,
.reM B orrlly[rarorq[x o6flacTflx BHyTI)er{Her,i nol.ronrr. Haripr,rlrep, Barr,Alratep
yria3LrBaeT, rrTo D 3Tr,{x Ito}r,qeH0aql,rnx o6relrnafr cBeTl4[locTb 3eJrerroii JtaLruu

B AeoflTnrr pa3 6oflr,trre, rJexl B (Holta{aJrr,rr6rx> rioPoHaJEnrrx o6nacTflx, a 0To

Mo?nHo o6rgcrinrr ToJrL,Ko 6offurort rrJrorHocTbro xou4encaqnft..
Cucreny (2.3) nau 6ylenr perrarl npu qerbrpex [pe[rroJrorfieur4flx o Brra-

.qelllzflx xoeQ$zqraeuror b.;p.

bfi):lff# ; bqt : #3+ ; bt') : ## ; bq) : t +y,
rrro coorBercrByer BllaarerrrrflM N n,Ti-'1", paBrlbrM, coorDercrBelrHo: 1.77.706,
.3.5 . 105, 1.1"7 ,105 ra 3.5. t0a. Sanretlllr, rrro arrer{rpolrrraa reMneparypa B

o6racrgx cBetrerlllrr ate,ntoit Jrrtrtrrt4 (a cryuae, ecJru rrocJre[rlflfl o6yclon,te-
na Ca XV) uomer 6urr o.resr, errconor.t; Ho rar{ r{an B BrJpa?fieHr4r4 gnn bil,
-or{a BxoAr4T rro[ 3r{ar{oNr r{BanpaTHoro HopHrr, ee BJrr.rfr{rre He cyIIIecTBen-
.,no. floerony npxrrrrr6re 3r{aqeHrrfl &ll]) cootnercrByror \rBMeHeEr4rrM r{oarlerrrparlr{r.r
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cBo6oAlrr,rx aJrel{?porroB or 108 Ao 10e cM-3, T. e. oxBarblBaer Bce BoBMorrlHbIe

cryrrar.
Peruas cl4creMy (2.6), notyuulr

(#)"' : t.37 ' (#)") : r.60' (#)") :2.0t' (#)"):2.0e.

Ornyga AJrff Teoperl4rrecltoro orllolleullfl r,tureuczauocreft nnnufr lI 5694 A
v 5446.t 6yueu IIMeTL

(1.05 ; (1)

/ 1r sosr \ o / fr, \" 95 b446 _ 11.19 ; (2)

\i^" i ,.oo - \.v, / '75'56e4 - lt.ao; (3)

Ir.53, (4)

B peBHoM nporr,rBopeqrarn c ua6nro[enl4flMl,I Barrglraliepa, HoroprJe ,qalor BeJIIT-

uuny, 6nmaxyro H 5. Taxrlu o6paaom, (rrpeAnoJrorrtelrl'Ie a) Aaer Eenepnr,rr'l

pesyrrETar tr AoJr?nrlo 6rrts or6porueHo.

. ItrpeArroJrox{enne 6

B srolr cryqae

n" : ijl}; : 0.e56; x : 0.528.

flepexo4 'Dr-3P, gaer JIr,rEIrIm tr: tB90 a.
1'an me Har( n B cilyqae (trpeAroJroE{eu1.Ifl a), HaxoAtrM (ta6n. 5).

Ta6nrrIa 5

'P, -'P,uP, - uPo

'D, - 'Pr.,D, _ up,

[.92
0.273
0. 728

66 cex-1
103
512
580

flpu tex E{e trpl,IHflrbrx

NMETb

BHaueuuflx biL, perrrafl cr.{creMy (2.3), 6ygenr

r&\(
\tr,.i

.38; (t)

.60; (2)

.61; (3)

.6r. (4)

/ 1[r\"
\1v, /

a) :1..52

66 5456

103 5694
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(f;),', : 0.62;(..1t)"' :t.ot' (fr)"' : r.03;

(*ffi):".,

Hax nlrgrart, (npe,qrloJroEterrfie 6> upurograr H peayJlr,Tary, arro I[HTeHcuB-

Hocrb JrtrHlrw ),5446 AoJrxHa 6r,rrr, 6oJrbrrre r4rrrencrrBuocrrr Jrtruun I5694'
qro HarrecrBeHrro oTJrrdrraercrl or pegyJrEraroB ua6nroAeuuft. B npeAeJre, fipld



Iy',+***3/5; fu99q +0.57 n 1..02 coorBercrBeHHo rlpegtrorro?neHllrM" lYz ' l^b,r46

a w 6, 3ro cnegyer rra roro o6crogrenscrBa, qro trpla BEIcoHIrx oJIeHrpoH-

H6rX nOEqeHTpaUr4ffX CtrOHraHrrHe paAr{aTr.rBHlre trepexoALI cTa}IoBgTcfl rrpe-

rre6peH{r4Mo MaJrbrME tro cpaBHcHrlro c yAapaMrr Broporo poAa, qro trpuBoAr4r
n 6onsrqnaauoBcr{oMy paclpeAe,rreHr4ro rreceJrenaocreft paaJurrrurJx ypoenefi. flpu
abrcoHori aJrexrporrnort relrneparype aHcnouenra 6;urena H eAlrHrrrle, rt ]Iace-

Jrer{Hocrlr 6yayr rrporropqrroraJr];Hnr crarrrcrr4rrecr{r4M BecaM coorBercrByrou{I{x
yponnefi. 3rz peaynlrarrJ AJrfl trpeAeJrr,Horo cJryrrafl HaxoArrrcrl B pealtoM

nporl,rBo peqrara c ua6nroAaeMr,IM oTHo r[eHr{eM rrHTeHcr{Buo crert.
Tanuu o6paaou, AJrfl Becr,Ma rrrrlpor{oro Arratraaoua naveueuraft N" n T"

Mhr noilyq[Jrrr tro"rrEoe paarflque Me]r{Ay reoperuqecxr4M rt rra6nrogaeuuu
orr{oruegr,reM rrnreHcr.rBHocreft nv:rlair" },5694 u },5446.

Mert4y relr, Ea6rrcAerrrrfi Banrguar,lepa yr(aar,rBaror, qro Hrfr{axlrx Apyrux
IroBrrx nopoHaJrr,Hr,rx ruHuii, HpoMe ),5446, B o6racrflx r4aryqeuug merrrorl
Jrtrrlrfi rre cyqecrByer, Tannlr o6paaou, Mr,r trpt4xoAr4M H Bar{Jrloqerlr4lo, qro

illarrlts I : 5694 A ne norHer 6urrr, trprrnficaua Ca XV.
flporrae rar{oro Br,rBoAa Mo?firro npr4Becrrr cJreAyroqee noapaureuze. Mr,r

ocrroBr,rBaJnzcr, Ha cflpaBeprr{Bocrrl $opnrynrr Menae.na-Xa66a, notopafi, xorfl
r.r 6r,r,na BLrBeAeHa ,qJrfl roft nre xoHrlrarypaur{u O III, uo trprr ApyroM Brrase-
Hrnr BaprrAa r.owa Z fi rpvt sucrofi pecceJr-cayngepconcnoft cBflBlr. OAnano
IJa nprrMepe rrouoB Fe XIII r,r Ni XV, fipr4ualJrematrIux n roft nte xonSra-
rypaqurr p2, Mril Bn[eJrrr, vro Sopuyna MeHaera-Xa66a BtroJrrre yAoBJrerBo-
pnreJrbrro orzcbrBaer ua6rroqaelrbre orrocrzTeJrr,Hbre rruTelrcuBnocru. Memgy
'reM, r{aH BeJrr{qr{Ha Z, rav r{ cretrerrb yr{rorreHrrrr or pecceJr-cayn4epcorcxofi
aBfllrt, oflpegeJrseMaf fiapaMerpoM rrpoMearyro.ruoft cenlm X, y arr{x rrouoB
rpr{MepHo ranafl nre, HaH u y CaXV. HanplrMep, y FeXIII X:0,47, a y
CaXV (rrznoreaa a) X:0.45. Cne4onarenblro, trapaMerpn Q (ik) gna LrorroB
Fe XIII, Ni XV lr Ca XV [oJr?r{Hr,r 6r,rrr no.rrr4 o,qtr}ranoBbrMlr.

Tanuu o6paaolr, BbrrrrelllnBe4er{rroe BoaparfieHr.re ortra[aer.
Oc:raercn, [paB4a, eutre oAHa r]oaMo?nrrocrr, nprrrr{car.6 JrrrHrrro }, 5694

Ca XV. 3ta noarroxruocrr, Hocnr nypr,eBrr,rrt xapanrep. trllmeuuo, momer 6r,rrr
y CaXV paalrocrb repMoB tPr-3P, n roqrrocrr4 paBnapaauocrr{repMoB
3Pr 

- 
3Pn. I-Io flcHo, qro BeporrTuocrr Tar{oro fiopaarrreJrr,Horo coBrrallegr4fl

}IIIIITO}ITHO MAJIA.

I(anlre rlyrrr MolI{Iro yltaaarl AJrg oro}r{AecrBJleHrarr ?neJrrofi nr.rnura? Xa-
parirep ee rroBeAerrr{fl, Ile3Ho orJrr4rrarotqerocfl oT Apyrux HopoHaJl6HErx rrr-
TTTTT,i, YHAAT,TBACT, IITO OHA IIPI{IIAAJIEHIIT AJTEMEIITY, IIAXOArIUIEMYCfl B CTAAI{I{
fiolrlr.Sat\uw, coBeprrreuHo orlr.raorl or craglrr,l r4our,r3arlr4rl [pyr]rx HopoHaJrr,-
ilr-Ix eJrel'Ieltrou. 3ro, ecrecrBer{Ilo, ollpeAeJrrercff TeM, uro (lraara.recfirrre ycJ]o-
BI{Fr B o6nactsx cBeqerlug 9roft nrtrtnr.r, noToprJe otrpe[eJrflror .IroHrrBaULIro
(rnanrlr,rlr o6pasou BlIarIeHI{e 7r), conepruerrHo oTtrrrrrrrrrrr oT o6nr.rHrtx ycroBr4ii
B Iiopone. Banr4uaftep, r4cxoAfl \LB rrpeAloJro?neHr{fl, rrro ororfiAecrBJregr,re
34;reua trpaBr,rJrr,Ho, crrrrraJr, rrro Mbr I4MeeM BAecb caMr,re r o p fl rr u e o6flacrIt
HOpoHbr.
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Mnr lromelt crarl, o,qHal{o, r4 Ha rIpoTL,IBonoJro?I{Hyrc roql{y apeur,rn. By-
[eM cqurarb, rrro o6,tacu.r cBerrerll{fl 

^1694 
cyrs ualr6oJree xoJroAnsre o6-

JIaCTI{ }IOpOHLI.

Sqecr arertrpoHHafl reMleparypa flBilrlercr HaH 6bI nlloMe?r(yrorrtoft MeE{Ay

aJrer{rporlHoft r:euneparYPpit xopoubr t{ xpoMocQeprr. tr'luercrcs Becr{I{e apr\r-
Merrrbr B rroJrbsy cyilIecrBoBaHrrf o6Jracrejt .rroHanrEoro oxJra?fiAeHr{fl ItopoHr,r,

coBlaAaroullrx c HopoHaiibHLIMI{ r{oHAeI{caqLIrrrII{ (uogpo6uee o6 arou clr.

[18]). B arrrx o6Jracrflx rvroryr cyulecrBoBarb aJIeNIeHTr,r I{ B 6o"rree }Il{glir{xl

craArrflx rroEr{3&rIt{t{, qetlr o6blqHo ua6nrcgaeMafl B I{opoHe.

Oco6oe BlrrrMalr[e AoJr?nHo 6rtrr o6parqeuo ua ualr6o;ree o6r.urrrrore no

Bce;rennor,l aJrex{eHrr,r. It .r[cry r{x orrrocrrrcrr }reorr. Ana.rrnarapyn aruocr}opy
BBeB[br c Cxopulrona, Vueo.,rr4 rlprrlxeJ] It BbIBoAy, qro Heolr n aroli BBesAe

fBJrflercfr rperr,rrtrr no o6r4ruo S.rleAreHToNr nocile BoAopoAa Id renug. on s
77 paa 6otee o6v.neFr, rrelr ?fieJreao. 'l'ax Hax ituqrrlr neittpanrnoro Heorra pac-

rroJrolfieHhr B lre4ocrynuofi na6nrc/IeHuflM alacr[ ctrel{rpa, a eto rloreHIItIaJI

uoElteaulttr BecEMa BbIcoH, To B coJrHe.tIlor,i atMoc{epe Ao clrx rrop Hr{HaItI{x

cJreAoB lreoua ue o6uapyxreuo. He rtplrxoALtrctr, o,qnaHo, coM]IeBarbcfl, tlro
rreoH AoJr?neH rlpr{cyTcrBoBarb B oocraBe conue.rnoii HoporrEr. flne nopona.nr-
Hbre Jrr{Hrrr{ I}, 5536 u 1t359 6rul,r ororn4ecrB.rreHhl c lrenoropr,rMrr rrepexoAalrr4:

9- n 13-Hparuo rroHaBoBalrHoro apr-o[a. B .rra6oparopu],rx ycJroBvrrx ucctel\o-
BaJrcfr c[er{rp lreoHa BnJlorL go Ne vI . cxeua repMoB IIepBr,Ix AByx h-oH-

rpurypaqufi NeVI BbIr.rflALIr crle4ylotrIrrM o6paaou [19] (ra6n. 6).

Ta6rnr{a 6

I{ou0ilrypaqHE Tcpu v, cM-r

2 s22p

2 s2p

2 s2pz

apl,
l2

3P",
'lz

4P

6l
2T) t2

2D",
l2

u1,

,P, 
r
t2

2Dt 3l
l2

0

t 316

99 300

178 9S8

179 020

232 587

249 292

250 112

Itart nu4uo r,t3 ra6Jr. 6, nepexoAy 2P"1,-25,1, coorBercrByer BoJrHoBoe

,ruc:rlo L7 525 cu-1, .no 6lra3no H BoJrr-roBor{y rII,IcJIy fl{errroit r{opol{aJ]L}Iofi

JrrrHr,rlr 17 560 cru-l.
PaenOCrt repMoB 2P"1, - 2S.7. Olpe[eJIfleTCfI C HeAOCTaTOqHOft TOI]HOCTLIO'

rax HaI( oua [oilyqaeTcfl I{3 Il3MepeHlafl oqeHb MaJIbIx AJII{H BOJIH (B peHrre-

HOBCI{Ofi AIACTII GIICI{TPA).
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trillree:rca, oArrario, eue oAHa rllygHocrh. llepexo4 2P,7n 
- 

2S.7, Aorrrileu.
AATb JIIIHIIIO C AJII4HOft BOJ]HEI },: 5962 A. TAXAfl JIIIHIIfl B I{OP(]HE I{E HA-

6aIo4aercn. NI,;r, o4naHo, Hl4arero He BHaeM, r{ar{oBa BepofrrHoorb rrepexoAa
aroft ;urunu r{ Har{oBr,r ycJroBlrfr ee noa6ym4euran.

lSce lHe lIbI He Mo?fiell oltoHqareJrrrrro ororrr/IecrBr4 TL Jrrrrrr,rro I5694
o Br,rlueyr{aSaHHbrM nepexo,{oM Ne VI; Mbr yriasbrBae]r roJrr,Ho rrer{oropr,re
BoaMo?rrrlocrr.r [Jrfr 6ynyuero rorrloro oror{rAecrBJrer{r{fl .

Peruarouuu eHCrrepI,IMelIToM, AoI{a3brBalorrlulr, (ropflql,r)) ,rJ]rr (xoJroArJrr).
o6,:ractu cBetleHl{fr me,rtor,l lrlrntrIrl, flBJrflercfr 143MeperII4e noJryIurlpIIHr,r ee.
H corrareuralo, ral{Ire ua6,rro4enun rrona rre [poBoAr4Jrr,rcl. 3ro nro]rrHo cAeJrarb.
BHe SarMeHttn. Banr4lraiiep nauter, aITo B (3eJrelrrrx) o6,naclgx [oJryur.Ipl,rrra.
HopoEarrbrrbrx nranuft BcerAa 6onture, qeM B HltacHhrx o6nacr.sx 1i01. 

-emr

arlrleHr 6rr,n npe4cnagarr Hailrr4 reoJ)eirrrrecHr,r (clr. ti]). T'an rraH flpnocrr,
ntenroft JrI4I'rI4I,I lfolHer IIpeBocxoAIITb frpr{ocrb 3eJrelrol"i, To I4Bt{epeHple rroJryrurr-
praurr tr 5694 snmlercrr BtroJrr{e peansnoli saga.reii.

s 4. rcoHrlnHTpAr{ttu HoporrAJrbHblx r{oHorl
(B OCHOBHi,IX COCTOfXIII{flX)

Mr,r ncpefi4eN'r relepb r{ BllrrlrcJreHr4ro r{oHueurpaur4r,r HopoHaJrr,Hr,rx r{o}IoB.
B oclroBlrbrx cocroflIrlaflx. tlro Hacaercfr r{orrUorrrllaqr4r4 r.rorroB Fe XIII, Fe XI,
Nixv, NixIII, ro oua rlantr,r.recHra 6r,rna Rr,rqficrrerra n $ 2 npz rrccrreAo-
BaHI{Ir orlrocrrTeJrlrllr,Ix aHTeHcrar:noctelf miuzii yr{a3ar{Hbrx r.rorroB. Tau 6rtnz
uai,igeur,r BeJrr.r.rrarrrrr N 1, I N, gna llaaJrlrrrrlDrx noa6ynt4euur,rx coctorfirafi k.
Benu.rranr.r rne ly'1 co[cl]?narcrr e [6] (ra6,ir. 7).

Jlro6oumtuo, qro B crlyalae Ire XIII (no rra6.nro4er{rrrrNr JIzo) Houqe}rrpaqnfr
trronoB n noa6yrxgenunrx cocroflHnrrx P, ra Ir, 6o,;rr,ure, arelr HonueHTparlrrfl B
ocrroBnoM cocrorrwr4n Po. 0ro e[rrrrcrBerrrrbrrt cryr1ai,i B HofroHe.

TonsHo AJrtr 3eJrenoI,i z npacuoi,i nuuuit r4Merorcr{ AaH}rrne o Bllaqegr.rflx
o6seusorii cBerrrlrocur AJrfI r)1,6. C,negor;are;rsuo, rra oclroraur{rr $ 2 ui,r
6y4eu AJrfl ocraJrblrrrrx r{opo}raJmur,Ix ;rrauzr-r crrnrarr, .rro noa6yrxAe}Il4e rIC-
xoJlrrhrx yporuet ocyr{ecrBJrfrercrr SJrertrporrHr,rM yAapoM. LIro Hacaercfl
npacuoft z aenenor,l ;nrauraii, ro, uaH 6rrro lror{a3a[o B s 2, npr4 7'] 2 soa-
6yrxgeutre r4aJryys11rt Qorocr{reprr [l]eBocxoAr4r' roa6ymgeirr.re BJrer{rpor{HErM
yAapoM. floerorvy rprr Bhrrrr4cJrerrrru Holruerrrparrrrrr lre X a Fe XIV B ocHoB-
rrrJx cr)croflrrr4trx AJrfl cllaBHareJrr,no 6onsrurax l, Hy?HHo yrrrdrrrBarE {oroeoa-
6yxt4errrae.

Brrpax'ieur,re gna o6:seltroli nrouoxpolra'rn.tecnor,i cBerl4Mocrl4 MolI{Eo }rara-
carrr B snge [cp. (2.1)]

c6t,: N o(Brzurz Wr, * b*r) l'Lv :

: N, 
{?rj?;f, 

A,r1et,,rt,t'".- 1)'. wr, -l- * 
"r-"n' 

"::." 
\2J z -1 1) e,

h,t

(12) e t,T 
"\.

)
(4.r)
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Oopuyra (4.1) cupaaeAJrllBa Jrzlxb rotAa, I{ot,qa ocl{oBHoe cocroflHlle-Ay6-
,ner. Tousno B aroM crryqae Ap IZA: L, trt Mo?nHo rle yqarr,rBarb noe6yxt-
geuuft paccMarpl{BaeMoro ypoBlrfl tryreM r{acnaAur,rx [epexoAoB za 6oree

Brrconl4x CocToflHllft. B qacruocra, aro ycJroBr{e 6yger nnruoJllrflrbca ArIff 3e-

.neuor,l z xpacnoft rrauufi.
142 (4.4,), BHafl 6^(r) (cu., uaupzruep, [6]), rrerno Mo?r{Ho roryqzrb gilfi

r{a?r{Aoro ,' BHaqeHI{fl I/0. flpu aroM MhI troJIo}I{ItM Air:0.5. I{aH BIIAIIo I{3

ra6,ir. 9, ara Be[uqaHa AJrfl paalrhlx trepexogoB Merrflercfl MaJIo.

Ta6nrqa 7

FeX

Fo XI

Fe XIII

Fe XIV

Ni XII

Ni XIII

Ni xv
Ni XVI

Ca XV

,ID, L'|,
uPr

,Po

2DDat
l,

gD, L'1,
3D

tPo

,P,,
l2

2D'Lrl,

450 cn-3

60

330

2270

103

OcI{oBHoe
COCTOfIHI'IE

I{o
(ro IporpraEy)

.l{.
(ro 1IIaiiHy)

.l{o
(ro ArreHY)

605 cu-8

LL7

1060

80

39

.lfo
(ro JIro)

2130 cm-t

595

2LOO

56

1600 cu-'

1./t00

1000

4500

54

42

JD

28

1.20

1"1.5

B rperreu, qerBepToM I4 IIflroM crorl6llax ra6:;,. 7 npL{BeAeHbI 3naqeHrfl

HoHrler{Tparlr4r4 r{opoHaJrr,Hr,rx rroHoB B oclroEHr,rx cocroflHttflx colJracHo Ha6[Io-

AeHrrsM fporpuaua, IIIaftua ra Alrena, Benra.Iuutl .fly'o oruocnrcfl It BI{yTpeH-

fleit Hopoue (r:1.18). B noc,ne4neu croa6qe IpIIBSAgIIEI sHaaleHua Iy'o uo

na6;rro;1enngin JIzo, oTIIoCftqI4MCfl H 6oilee rny6oxnu cJIoflM HopOHnI (r :1,.04).
B erolr cfiyqae roquoe Buaqeur4e oJrer{Tponuoft nogqeur:palll4l,I Hel{sBecrrlo.

Mr,r nonomzlrm Ne:5'108 cM-3, qro 6uuano H ycJroBlrfll\{, cyqecrBylolql{M

B HopoHaJrbHblx I{oIIAeHcaUI,Iflx (aanoilruuu, uro [oJryaIeHIIhIe JIuo BHarIeHlIg

3), ornOCgrCE I{ HaI46OJIee flpI(ZM -_ B MoHOxpoMaT[rIeCHoM cBeTe -- qacTfM

nolroHhr, yAarreHrrbrM or Jlr4M6a Ha 40"). 7n nonorrena paBHoii 106".

'faH ra11 rro4aBJrfirorqee 6olLrx[HcrBo nopouaJrbl{r,Ix rroHoB AoJr?nrro Haxo-

[rar6crr B oc]roBHErx cocrogur4flx, .ly'e 6y4er Becbi\{a 6nrzaHo r( HoHlleurf:flIlzl4

rrorroB [auHoro copra. Egaucraeunoe l4c]tilIoqel{I4e - FeXIII. }touqeurpaqun

sroro r4ona, corJraoHo rra6rroAeuufllr JIuo (cu. [6], ra6n. 7), 6yler llaBHa

Iy'n" xtrr: I/o f Nt]* N,: 7000 cru-3'

Ta6r. B Aaer r(ouqeHrparlr{o r4or{oB FeXIV AJrfl paaJrl{qnbrx paccroflHlrfi

or Coruqa cot'Jracuo Ha6ilIoAeHuflu lllaitua.
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'l'a6arrla 8

N-FeA/N.

2.0

:1.0
4.0
5.0
6.0

150 c,rr-3
5rlr
,)n

19
d. /
/1. J

I .11.l(lecri-'3
[J.9.107
0.lt
4.8
l-| . (i

2.5

1 .1 .108 cu- r
7 .0.1.07

3.8
)i
1.9

3700 cu-'8
2100
tB00
1 300
860
ii00

1t.0.104.) ,
:1.0
2.9

Bo DrOpoM CTOJI6I{e [l]I4BeAeHbI I{oIIr{elJrpaI\II?I tso36yx(AeH}IhIx aroMoB

A'1s rr& panJrraqur,rx paccroaHrrflx or rlelrrila Cr.r.nnr1a, R TperLeM "- 3lrarlentrlrr

srlelirpolrr{oi'i rtortqeltrpalrl4i'I, lto,-IyrleHIrLre lllajtr-rorr' 'larr Hari rrpx o6pa6orl{e

rra6ilo}(errr4rt Ii-Iaflu H0 Br,rfleirrr.rr r]rpayurorjrepor;1, IioMIroHeIIry clleqerll{fl Ito-

l)olrr{, To rlr;r 11por43Bciul lpy6yro ])eAyHIIlr]o, IJc]Jral'afl, lrro Iy'e f N"tt"t'' paBIIr:)

.ror,iy rtte tsr{ayer{r1ro, q?o y Ban ;qe Xoror:a. < [4c'rrnnnr,re) aJIeHTpoIII'IhIe I{orI-

rlollrjlarlrrr,r rri)ure11errbl I] rJerRellroM c'ron6r1e. IJ ruectort crou5qe IIj)rIllpAeIIl,t

ol.rrourelrlrfl Iio[I(eIJrpallr,tii cr:o6ogru,tx D.[eItl'l)ollolr l{ JIoIIoB ITCXIV. B upc-

,rte),rax 100/o aro o?Horrrcrrr{e oc?aerorr nocrorlllrlilnI Ira nportl?}te:unu 260 000 nrr,

1,. e. uo BCeii rrHyritenucr,i rroporr0. Ilro o6cT:os:rLrJrlcrRo I4tree'rr rIlll,tI{III4ill4aJI},-

Jt()C 3IJAITCIiI4C.

.ts ra6n. 9 upranellcur,r rtor{qe}rrl}aJU,ru rtopollaJlbl{l,rx r,toIroIt Il ocIIoBI{Llx

soCToflHrrflx oofJraCIIo IIa6,TIol\elurrlM A.n.treua Ir8 f)&SlILlX J)acc?otrrrl{fix oT

rlerrTpa co;nr-rqa.
'l'a 6 .,r ri tl a !)

Ni XII n, lrV^FtX6',-

1.4
1.(t
1.u
2.0
2.2
.)t

!)60-.3
790
180

7u

28
14
,11

540
260
'It15

53
24
0.5

2.4.1.08
6.7.107
1.9
9.5.106
5.0
2.8
1".5
8.5. 106

2 . Ir. 105
,3 . 5r' 104
1 .0. 105

1 .2.L1s
1 .0. 105
i .0. 10r
1.1 .105

8.4 04

4.ii.1.t)5
2.6
1..4
1.8
2.0
tt .7 .1(16

1.20 30
25
9.4

65
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Bnr,rgy To1o qTO MLt 11e BHaeM ToqHOro 3flarlellufl arp{exruenux CerleHaft

BoBSy?r{Aerrr4fr }rouoB aJreHTportu},rM yAapoM, pe3yJrLTaTEr, rlplaBetrIeHr{r,Ie B

1a6r. 9, ,IBJIrIIoTofl IIecHoJIbIto HeonpeAeJIeI{HI.IMrI. flOneauO HaftTfi B e p x H IO IO

rl)alruqy IJIrI I(oHIIeHTpaUuft I{OHOB B 9CI]oBI{OM coc?ofIIII4[I. ,I{un atoft qe.ru

1116r r4cnoJr1,syeM I,esyJrLTaTr,I A,n.neua AJtft 6 o Jr 1' rr a x r. Ecnra ltrr 6y,4elra

oartr{TaTb, qTO I,Io}IbI FeX u FeXIV BoS6yrfiAaIOTcfI T o JI t H o coJIHeaIHOft

paArzaUr4eit, To, I{aH DrJIII9 uB E)ollMyII"I (4.1), utt fiolyt1711 I4cItoM}Io Bepx:

I.rrorc r'llaHrrqy /{ilfl /[0. B To ?fie BpeMfI Mo?ItHo cql{raTlr qro 3ra Bepxgflfi

9 tr{go. ItpLrMc(of, acrpo0rIB. oocepBarop., r. v
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rpaEr4ua AocrarorrHo 6nnaHa fi rl crlrrrr{oMy 3rraareHr4ro ffr, ecilv ro,Trf,rto

rapaMerp Q'(1 ,2) He a6cypArro BeJrI4I{.

Hagernuocrl fiofiyireuHrlx peayJrbra?oB cJreAyer II3 roro o6ctontenrctna,
rrro gepoflrrrocrF, (troroBoa6yat4eunn B* nrrr SrJaeM llocrarorruo roarHo. Beponr-
rrocTb crroHTaHllol'o [epexoAa ,4r, iuonter 6r,ru, rouHo Bbrrrl4cJrel{a, a rIJloTHocTb

ngnyr1g11r4t, Co.rnrla Arg nragumort rracrr4 crrer{Tpa, oqeB[{A}Io, o[i,\eAeJrfercn

rr3 rrprlMr)lx Ha6.ltIo4enut?.

Ta6n, 10 coAep?fir{T Brrr{rrcJrerrnr,re 
"arir4}r 

o6paaon Bepx}rl4e rpaHr{I(b}

grr 1['(r)' 
Ta 

'trnuaro
Nrhr r."xrv N,/N pex

1..6
1.8
2.0),
2.4
2.{r

60;-,
2/t
A-\l

a.z.too
6.3

3 .5. 104
6.5
7.5
2.3.105

I

490
r98

68
4.2

Vls ra6n.9 ara4no, qro B rpe4e;r.ax 1.,4{r{2.6, r. e. Ea trIrora}Kelr[Ir4

770000 HM, oruorrreHr{e l[r//[n.xrv Menrercfi Ire 6onrnre .rervr ua 500/0.

Sua.rerze .Iy'r'"xrv. flptr r:1.2 rroryqeuo ,rB axBnBaJrelrrrrofi muprrlrrl BeJIe-

Eoft Jrr4urrr4, paanoft (na arom paccroflIrnu) 10A. O[naxo AJrtI ranux MaJrBrx

paccronurzrt crexrporpaMMa AJrfl I 5303 oftaBaJracr trepelepffiarruofi (axcuo-
ardrlrrr 170 cex.), I{, rroBrrArtMoruy, Atr olpeAeJreHa Anneuom oqeHb ueyBeperrHo.
Bnorne BoBMo?nHo, rrro rrpu r:1.2 A), 6ura ropaago 6olrure BeJrtrrrllrubr,.

rrprrBefleurrofr. a ra6n. 4.
O6paqaer ranlr(e BHI{MaEue peaxoe yBerr4qeuue oruorlleHus {r//[p"1 npr

r)2. 3ro uorxer yr(aaa"b lra rraMeueurre cpeAuero cocrosnlrfl r4oHrraauuu

Hoporrbr (s cropouy yBerl4qenr,rfl crerren[ zorrI4BauI,II4) rlpz r ] 2. Vxaaanuoe
coo6pa;+tenne rroArBepm,qaercfi o[rroBpeMeHrrrrM nrolroroHHBrM yBefirdqeHueM'

orlroure,rlfl 
N"l Ns"xrv rrpu r)2.

Hax unr EeoArroxparno yr(aabrBanu (cm., Harrp., [2]), coaneuuyrtl nopouy
cJreAyer paccMarprrBarb fiaH rrJraBMy, T. e. B rrrcomofi crerreHu zottusoaaurrrft,
Mar(pocHorrnqecnlt Hsaaauefir:panrnnrft ra3. tlro Hacaercg rroJro]r{I4TeJrBHbIx

rrorloB, ner,irpanzayloulr4x noporraJrblrBre oJrexrpoHEr, To rrMtrr MoryT 6grTB.

roJrbno nporoubr (cu. [21 ]). To o6crosreJrbcrBo, qro B cfienrpe r(opolrrl rle
na6npAaercr,tafiyqenrzfi 6arrueponcxrzx il:areufr, ec'recrnerrno, o6trcufiercr
nrrconoft Huuerfiqecnoft re;r,rnepaqypol:l ropourr. *'

'i'(l'r'polo r'orx)l))l, oc.;Ir oluocrt'r'cilr,l()o coj{cl)Triiij{re I'e,;ru){ Ir riopole rarioo ilic, t{it[(

r't r o6parrqrturulc\; c.ror-, (,r'r'o, lrorrll/rrrr.\ro\lv, rirerir ',;oo'r-() u Tqoiiclrrrrle.tr,tro0fi{ r,tJlr/{y
lrrlJrTrol'1) rIe polrcrrUlllillnt,r ;\]il'iepiflI t; t;o,ilre.rrroii it'r'iror;dtoitc -.-' ol,r. c,rroi{.yroulyxr ila6oly
laol'o,tiucl'o rlrrri;rit), 'r'o tV,, ,:;tf it\'r, ci).,r ii !rl)Jjrurtu N,r/;1'1,,,:,i (cti. li12j) r1 yrle.l'r't,..
r110 r'e.il,tii rr rrl0potto J(o.r;tictr 0t,I1'r, ;lri;riti,i(i,t irr)tIil;roLilli.
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Taiiuu o6paaou, uaftAeuIrrre Br,Irre orIJoIU-eEna ly'n / /y'p,s 6,nuevu It orHo-

IllerrlrflM r{oHrleHTl.raqrllr aToMoB BoAolloAa r{ aroNroB u{ene3a B coorBercrnyroqeli
cTa Ar4l,{ [,roHI{34] il4 [1.

Iiyu-Xyanr [2] nr,rurac;rrJr I{o}IrleHTItaqIrI{ HollonaJlblrr,Ix IaoHoB n eoe6ym-

Aerlrfr,rx rr ocr{oBnhrx cocToflHr4frx. o4nano BCJreAcrBrre orura6oH, /{onyue}IHllx
trrNr, efo peSyJrLTaTbI HeIrpaBr4Jrr,HbI. on norr,ayeTcfl ToJrbHo SI{BIIB&Jr€HTHbIMI4

rxrrllr{HaMr4 r{opoHaJrF,Hr,rx Jrrlrrlrft, ronyrlglllrorm JIuo [11], z orcloAa BEI-

AII4CJIflET I4ITTEHCIIBHOCTI{ I{OPOHAJIITI]bIX )IWFiWft, OTI.IECEHIII,IE N AE.ITETTOfi JIIII1I4I4'

Ilpll orou oH Aeracr rpy6yrc ouru6xy. JIuo Bbrpall{arr I{HTeIrcI4BIrocrr{ I{olio-
rraJTburJx nnnrafi B AoJrFrx y{acrr{a Herrpep},rBHoro cleHTlla uelrrpa Connqa
B or{pccrrrocrflx ,nranur,1 8I. Cregonarcnr,tro, orHocr{?eJrlHafi I{rrreHcl4Brrocrl,

Hexoropr,rx AByx r{opor{aJrbnrrx ntanzfi I,lL:5 +. r'4e .F ecrr, Ilac-tt'z 8I, !,, ,

rrpeAerlerrr4e sHeprr4rr B rre[pep];rBr{oNr crrel{Tpe ue}rrlla coffrqa.
I{yn-Xyanr rroJro?r{r4Jr F,IIlr:1,.rro BJrerrer aa co6or,f 6onrlryro oruu6rry,

oco6erlro 4nn anrppaHpacrrDrx nulouil il,l07116, 10797, Flanplrnrep, cor",racuo [2],
ornolreHr,re us'rencvurocrefi rranr,rit 

^10746 
z ), 5303 paBHo 2, a na can{oM

ACJre -0.55. Saren orr 6eper [Jrfl EuBrlBanenrnopi ur{pl{rr6r aeneuoft JtrlLtur4

BHarreFrrre 8). :6.75.10-54, corJracr{o l3a,ur,glraiiepy, [orreN{y-ro rre mcloJ]rrayr
rra6,nroTlcnrar,i cauolo Jfrno.

FJenparuneu ero nepexo[ or r{oHllelrrparlrrl{ I4oIroR B 8086vm[eIIHr,Ix
coc?oflHlrfix H r{orrrlerrTparl\lflM B ocrroBHlrx cocTofl}rlzflx. flony.rerrrrr,re uu
Brra1reur,ra 1y'7, Arrfl cocrontrzii P, u P, Fe XIII Iiyn-Xyan| npeA0raBrrrler

titoltlry;roii .Bonlrqlrana, qro, paayl{eercfl, BCerAa nloxtlro c,qeJra?L. Orraarr-

BaeTCrr, rrTo (TellnepaTypa noa6yrngelu,rn> To : Zr.-t 0000. C ([oJryrrgHHtii,
rar{rril{ o6paaou Ty oLr coRepilraeT rlepexoA or ly'7, H ly'O Arrr B c e x Hopo-

Fr&JrLrrLrX r{orroB, Mern4y reM, Hrr o I{ar{oM 6orr,rllnranoBcl{oM llacrtpeAeJreHlrrr
Bo BItvrllcuner,l xopone Ire Molrrer 6r,rrl u pe.rz. Hace,neuuocrb paBrrl4rllrbrx

yporneii olpcl\eJrrercrr uB DJreMerrraprrr,rx rpoqOccon (roa6ymgeru.Ie sJrer{-

TporrHr,illr yAapoNl, crroHTaHHBre nepexo4rr), BePoflrHocrE I{oTopblx l]a3Jrl4tr}ra

ArFr pa3fifiqlrLrx r4orroR ta yporueft. Tonr,rto ua 6onrlrux paccrofllll,Irrx r4B-Ba

(roronria6SrmAerlxrr r\{o}Her ycrarroBrrrr,cfl <nsa3[6oJr6ru[,raHoBcr{oe) pacnpeAe-

Jreriue. llcnu Brrtt.rr.W*lbrr)) l, To r{MeeM ycJroBl4e craIII4oHapIIocrLr IIJrr
eoa6ynt4eunrrx ypontreii Fe X a Fe XIV

* r. ?r#. Azr. e- hv,, I ttro . Wr, : N r. Arr,

orlr:yAa

?r#s* hv,2 e trro . Wtz, (4.2)

|Ae 7n --ltaguarrrBHafl reMneparypa Conuua. Mrr upene6pe|nr'r BhrHy-

?n[eHHbrMr4 rrepexoAar\rlf (za-aa gItnrc4lu,r) u eAI4HI4IIer no cpaBHeHI4Io o

ancnonenruofi.

I{BB. ItpbrMcr{0ii acrpo0IIs, o0cepBarop, r,y 131
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Bo nuyrpenuert xopoue rr AJrfl rrporrsBoJrbubrx r4oHoB ypaBuenke (4.2) ne

BhrlrOJrHf eTCfI. CnegOnarenr,uO, IIoJryqglllrure Iiyu-XyaHIOM auauenZA 1[,
EeBepHLr.'1r'

$ 6. BJTI4flHITE CTPyI{TyPEI rtOPOHtr HA BbrrrucJrEHHr,IE
OTHOCI4TEJIbHLIE OEIIJIII,fl BOAOPOAA II MDTAJIJIOB

Tax Har{ r{opoua A6JI}HHa pacCMarpllBarbgfl HaH fIOqrI{ ql{cro BSAO-

pOAHafI [JIaBMa, TO MhI MO?fieM Te.nepb CAeJIaTb 3aHilIOqeHI4e, qTo Br,IrluCJIeHHBIe

Beruquubr N"l No He 6y[yT CyIqeCTBeHHO OTJII{.I&TLCfl oT OTHoCZTSJIE'H6IX

olvr$uilt BoAOpoAa I4 ?fieJleaa ts pacCNIaTpIlBaeNlOft cTap.uu IIOHI{saIIIIII. nrt
Toro 11106r,r y.recrr, orrrolreHrre odmnuit BoAolloAa rd ?r{eire3a Bo Bcex craAarlx

t4oHrlaarIl4tr, oqeBI{AIIo, Hy?ItHO SHaTb IIOHUeIITpaIII4T I.IOHoB Fe s rex CTaAI'Iflx

r{oHrr3arlrrr{, Horopbre r{e AaroT JIlrHI,Ifi B llooTynHoli na6nrOqeul4flM qacTlr cIIe-

r{rpa(Hanpr{Mep, FeVIII, FeIX, FeXII n r. A.). O4uaHo Arrfl perxeul4s

eToft BaAarr4 HylItHO IIoCTpotrTb Teopltlo ZOHi'IaaqI4I4 COJIHerIHoii HopoHEI,

.rTo 6r,uro cAeJraHo HaMIr HeAaBlIo. B cJIeAyIoUefI pa6oTe illbl BepueMcfl n

Brorl npo6ileMe.
SaHan.rrlsag Hacroflrrryrc crarblo, ocrar.roBI4MCfr Ha cJreAyloueM o6croflTerl-

crBe. .flpr.r Br,rqr{cJreHrrr4 Horrrlerrrllaql4tl HopouaJrrrHblx IrolloB rlo eI{BIIBaJTeHTHLIM

rrrrzrprrrraM (rart rHe r{ar{ u rrlrr,r Br,rrrrrcJreHl4l4 ltoHueHTpaulrrl cBo6oA}ILIx grlex-

TpoHoB tro lroBepxHocrHoii flpHocrl,I fiopoHll) cyutrecrBellHo npeAIIoJIo,fieHIle

o ToNr, rrTo nopoHa,{BJrEeTcg o6paaonaruteu c{eptt.recxtt-crlMN{eTpI{arHDIM.

B AeftCTBI4TSJIrI{OCrI{ ATO, HOI{erIHo, He TaI{. llcc;reAOnauUA CoBeTcI{I4x

acrpoHoMoB (n oco6enuocrl4 E. Eyloc.nancxoi,i [23]) IoHa3arIII, qro l{opoHa

o6raAaer 6oraroft ctpynrypofi (<;ry'rra>, (rrrJleMhr)), (onaxaJra) I4 T. A.).

B cpe4nenr aror ar!{exT 6bUI lt&Mra yt11s11 TeM, qTo AJIfl I{a}fiAoro saTMeHI{fl

.fly', uaxogu.nocr Fe rro tpopnnyre I]ayu6axa, a col'rracHo Ha6rlo[aBrrei'icfl

rroBepxrrocTlloit fl llnocTl{ I{opolrbl.
Oguaxo, HaH Jrerfio IroHrrrr,, carrrr [o ce6e rIeoAHopoArlocrr4 rIJrorHocrr4

MaTepr4r{ BHopoHeAoJr?n}rr-rnpr4BecTl4 H rIpeyBeJIUaIeHI{Io Hor{ueIrTpaIII4I4

rdogor, ecJrr4 ee orrpe[eJrfrrt, r{B Ha6fiIoAeIII{bIx al{Br4Bai]eHT}Irrrx Ixrlpnu.

Mor.roxpolrarlltlecxafl noBepxuocrllaf fllll{ocrl I{opoHLI (nuyrpenueft) ./1 npo-

roprlr4orrarrblra ( lfo(.) .I/r(.) .d,y,rge Nou N"-14crt4 Irr{hre E(oHrIeH-
J

Tpartrr{rr r{oHoB I{ aJrer(rpolloB BAoJIL ilylla speHl4n (rax HaH MexarII43N{ Bo3-

6yntgeuu* I{O}IoB - a.neHrpOulIr,rii ygap). flolat'an, rITo oTHoCI4TeJILIIoe

Of4ilue I,roHoB (e ,rlauuoii CraAI{x I4oHLIsaUIllI) II BoAopoAa IIoCTonH}IO BAoJIL

Jry{a Bperrr,rfl (oro 6y4er crrpaBeAJr?rBo, ecJrlt DJreI{TpoHI'Iafl TeMnellarypa

BIIOrr6 Jryrra 3peHrlfl ocrael'cfl noct'osrrrloli-cu. [7]), r. e. .4y'0 I N, :8 : collsLr

HafiAeM, qro

.rr*( N"2rl!J.
J

* B ue/{asno ony6runonaunorl pa6ore An.:ren [10] lpr.r repexoAe or .0y'4 Ir -1Vo

AerraeT ry me ourn6Hy. flpu arolt, trcrroJrbayrl sllaqelrllfl Np gt,rr paBJIItqHbrx ruunt
OArroro tr Tofo ,fi() uoHa, rroiryqerrrrhre EB pa3JrErrlIr,rx pa3rroBpeMennr,rx na6nroAenuii,.

oH ([oryqacr) cpeArrloro (rerlneparypy roa6yx4errlrt) B nopolre.
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Cgpyroft croporrr,r, noBepxHocruarr flpr{ocrb r{opoHr,r s 6enoM cnere (ua AaHHoM

paccroflHt4r.r or ueHrpa coJrrrerrHoro gucxa) [ponopqnoHaJrr,ua 
\U",Wau,fun

HaH lV (r) Merrflercfl cpaBHareJrbuo c;ra6o, AJnr rramero paccMorperrrrfl
(nocnrqero naqecrBeHHr,rft xapaHrep) uomuo carr4rarr,, \ro W: const,. Tor-
,4a na6nrogaeMaff BHBr4Ba.qeHrHar rrrr4prarra, no olpeAeJrerrnrc, 6yler npo[op-
III4OHaSIbrra

| ,", o,
.!

A/1. OO . .

) '"oo

flo.raran, ,rro I N rr\4 ecrb aagaHlran rrocroflrlrraa
J

(5.r)

BeIATIUHa, JIeI'I{O BLIIeTE,

rrro \ N"'d!1 , soo6qe roBoprr, AoJrrtterr BaBrrcerr, or paclpeAeJreHrrfl rrrror-.)-
nocreit aJrenrporroB BAoJrr; flyqa Bpe]rr4fl, rpy6o roBoprr - or HaJrr{rr\lfl
rtoHAelrcalll4ft u paapemenraji. PaccMorprrM Hpafiuuft cny.rart rreo[Hopo[rrocrr.r,
HorAa (norrAerrcaqur{D [porfl]r(errHocrrr yl rrepeAyrorcfl c (nycroraMn) (l/, : 0)
IIpOTflTI{eHHOCTV A2, trpl{rleM IIa OTpeBHe BAOIIL JIyTIa 3peIIIIfl, I[e I4MeeTCfl

Hecr(oJr6r{o (Ho}r/leHcarluit>> u (nycror), aJreHTpoHr.rafl r{oHrle}rrpaqrrrr B r{oH-

Aeucaul4flx MeHflerefi Hear-rarrrareJrsuo. Torga, oqeBr4Arro, A). 6yler B Ur I A, I At
paaa 6onrure, qeM B cJrvtrae, Horga rrJrorHocrr, 6yner (cr.Jra?r(eHa). Cne4ona-
TeJTLHO, [OIytrgHHr' " a] Benrarrurra oTrrocrrTeJrLlroro o6wnug paccMaTpra-

BaeMbrx r4oHoB 6yger Bo croJrbrro ?He pa3 6onr,rue zctrauuoft.
Corrauro Ilccrre[oBaHnalr Eyrocnancxor,i [23] , a Hopo]re 1r4aMerphr ny.reft

npz6ruazteJrbHo paBr{r,r paccroflHr4ro Nre?r{Ay ilyqaMr.r. Cauz nyurn cocrosr r4B

oTAeJIbH;Ix (crpyen), trI4aMerp6r Horopbrx Brraarr4TeJrr,rro 6 o.n L m e paccrotttmft
Me?nAy <crpyftHaurar. Cre4orarenruo, Atx Uz, z naft4eHrroe aaa.renze I
6y4er rlpzMepHo BI{Boe npeBr,r[larb l4crldrruoe. OAuarto ror HecoMr{eunrrit

$aHr,' .116 npoMe?Ityrrir{ MeErAy .jry.raMa He rrBJrflIorcfl nycrr,IMlr, a r{Melor
rrJroruocrr xorfr n MeHlrrryrc, Ho cpaBHr{Myro c rrJroT}rocrr,Io ny.reii, Molfier

'i
cyuecTBeHHo yMeHErxl,rrB Berl4qr4rry pacxo?r{Aerr\1fl Me}r{Ay lloryqeHHBrM
(uanpari,rep, n ra6,r. 9 u t0) rr racrr4Hlrr,rtrf BHarreHI{eM orHocnre]rbrrhrx o6utufr
Bol{opoAa ra uouos Fe X lr Fe XIV. flonagnuor.ry, pacxoffitreHr,rfl He Moryr
npeBbrlrarr, lrecr{oJrr,rrr,rx Aecrrrr{oB rrpoqe}rroB. I4nren B BZAy aro o6cronrenr-
crno, N{r,r n 4auruer,iurenr coorBercrByrouleii peAyKIII{u [porrBBoAt4 rL He

6yuenr.

Sauerrarr, trro Bo nneurnert Hopoue crpynrypa He onaBbrBaer BaMerHoro
BJlrrrrrrl,rfr rra onpeAeJreHr4e o?HocrrreJrbHoro o1vnun Boflopo[a rr uorroB Fe XIV,
TaH HaH noa6yrnlenue rroEoB ocyqecrB,rrflercfl rrpezMyirrecrBeHHo raarryqerrr{eM
rlotoct!epu. ,(ertc:rszrenblro, rroBepx[oc?rrafl spnocrr, r{opo}rhr B }rerrpepBrBnoM
crrer{rpe (pacc.rrarannafl Ha eAr4}rr4rly AJrr{HBr cnenrpa)

(5.2)
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1/, (.) .w (r) cty, (5.3)

r4e rrpl4Hffro, qro I : const BAoJrb Jlyqa 3peHrrfl. Tax xaH "/1 I J : L)',
ro, aaMerrrfl aiinumeftuoscxuit Hoa{{zqzenr Bn ua A1, ua (5.2) u (5.3)

nOJrytlrlM'

\.+nt u.t ,,,,i. w e\ ay

D:,9""1 .3{'t1.ll.." ),a.An 2J2 + I
(5.4)

C.rreqonarenruo, 3, npu c/(e;rarrHr,rx [pe[noJro]I{enrlflx, or crpynTypll rioi)olrbl

lre Banrrcr4T. 3to eqe 6olee yBeJrlrrruuaer lla?ItIlocrb onpeAeJrellrll b- ri3
ua6lrogeuuii lraA Atr so ureutuefi Iiopolle.
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