N3BECTHA
TOMCKOTO OPZEHA TPYZOBOI'C KPACHOI'O SHAMEHM MNOJMTEXHUYFCKOTO-
HHCTMTYTA #Me CoM.KHPOBA ’

- D Tl U e — e

- a0 e e

B 251 - | | 1970

HcTourukn nopKHranus rasoBbiXx atMocdep npu
HCCJe10BaHUH HX BOCHJAMEHSeMOCTH

B.A.Mapacanon,n.A.Saxapon,B.Q.naunﬂ,i.B.uensunx

(lipeAcTapleHa HAYUHHM CEMHHADOM KadeApH pPasBaryOHHOf XMMMN)

K sonpocy o BuGOpe MeToZa HCAHTALEA Ia30BHX arMocdep
'HA B3PHBOONACHOCTH.

BapuBso-H .NI0XaPOONACHOCTE &TMOCHED 3aMKHYTHX 00BEMOB
ABLACTCH ONHMM U3 Haulolee AKTYAINBHHX BONMPOCOB, OTHOCARMX~
CH K NpPaKTHKe SKCIIyaTal|H MHOTHX OCBEKTOB HOBO# TEXHHKH,

B nponecce 2KCNIyaTauR¥ BO B3PBOOEIODACHYD HCXOZHYD 8YMOC-
¢epy TarMX 0CBEKTOB NPOMCXORMT BwjeleHMe ropoYMX Napos X
ra3os. Co BpemeneM arMocdepa o0LexrTa CTAHOBMTCA Bspunoonao-
EOit, :

Ian nenefl TexHKKM Ce30NACHOCTH ¥ NPOGKTEPOBAHHMA B3pH-
BO3AMMTHOTO 0GOPyAOBAHMA, PadOTANNEro B TAKHX aTMOCHepax,
HEOOXOMMMO SHAHME BENMUME KOHNERTpAamMoHHMX mpexenos (KII)
. ¥ MMHMMAEBHHX BHEPIWil BOCNTEMEREHAR KAXAOLO SAaXEraKmerocs
cocTaBa. LOBONBHO YACTO COCTAB BTMOCHSpH CIOXeH, 8 X&pAK-
pep BIMAHMA ropoumx npumeceft Ba Il M BeNHUMHY MEHEMANBIOH
3HepTMM BOCHISMeHeHM\ arMocfepn oObeKTa NPeACRASATE: HA OC-
HOPAHNE TMTEPATYPHHX MQHHNX 3aTPyAHRTENBHNO, 8 B BEKOTOPHX
caAyuasx - HeBO3MOXHO. [lo3TOMy, K@K nparuno, K[l B NHEENAIS-
Eue aaeprnz BOCILIEMCHEHUR ONPEAGAADTCA SKCMEPHMEHTAINbHHN
nyTéN. Ins npoBeAsHEs BKCMEPUMEHTOB He0O0XOZuMO BHOpaTh ¥a-
Rolt nemon 3aXETaHRA, KOTOPHH MO3BOJMMA OW NONYUMTH MUHNMEIS~
EHe 8Bauenws KII ¥ SEepruit BOCINAMEHCHUA ,T.6. XapaKTepHIO-
Bas On cTeneHh HAUBHCHEH OMACHOCTH CHCTEMH.

BaxureHme rasop OOWYHO DACCMATPUBAETCS KAK MPCUECT,
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‘PHBHBALIMI M oGecrneuusanmuil pacnpocTpaHcHue NNAMEHH B roppyes
gMecHu. 5TOT npouecc IpoxoAuT ABe CTAAMM: B NEDPBO{t SHEPTHA HC=
‘®OUHMKA TOABOAMTCA K B3pHBYaTOfl cpefie; BO BTOPOH NPOMCXOAKT
‘paKoe pasBuTHe (POHTA INAMEHU, KOTZA CKOPOCTH erocpacnpocTpa=
:neuua He BaBMCUT OT NApAMETPOB KCTOYHMKA [I] « Onpejensaw-
®Ee QAKTODH Jpd 3aXUTaHUM CBA3AHH CO CBOHCTBaMM MCTOUHHKA H
¢ YCIAOBMAMM PACMpPOCTPaHEHHS IHaMeHu . QIR 00eCneyeHUs 3aXu- |
PEHRA NpPU DHEPIUFX, CPABHMMHX C TEOPETUUOCKUME , HEOOXOZMMO
‘B 00BeMax, CPaBHUMHX C HMPUHO}# 30HH rOpeHHA, CO3ZATE YCIOBUA
'@poama CaNOpacnpocTpaHaAblerocs muaMend, [pu AocTaTouHON MON-
HOCTH MCTOUHMKA 38XUTAHUA ras3oBOU cuecH MpeZelb 3aKMIaHMA
DOPEeXONAT B KOHUEHTDPALMOHHHE NpeAelH pacupocmpaﬂeanﬁ naaMe=
m [2] .
-~ B 33aBHCMMOCTH OT CHOCO08 3aEKI8HMF MMEETCH.MHIOI'0 METOAOB
KCITaHMS Ta30BHX arMochep Ha BOCIIAMEHAGMOCTE, B KauecTse
ECTOYHMKA 33XUTAHHA BO3MOXHO MCNOJB30BATH: HATrpeTy® IOBEpX—
#octh ( EaKalcHHue NPOBONOYKM, WAPUKM, CTEDXEY ), NIAMSA,
BEAYKTUBEHZ N EMKOCTHHE MCKDH M T.A. Bce OHU pasiuuapres
N0 3HepreTHUECKUM BO3MOXHOCTAM M Xapaxrepy 9He proBHACTE HUf,
Baziaua MCCIEeLOBAHUA CBOZUTCA K BHOODY TAKUX METOLOb, KOTO~
pue ofecneuusany On NONyueHMe MUHNMANbHEX 3HaueHuil KII u omep-
Ti BOCIJIGMEHEHMA K&K NpM HOPMAJBLHOM, TAK U NpH MOHUESHHOM
ZaBJIC HEAX . .
HauGonee BepPOATHHM UCTOUHUKOM 3aKUTaHUA amuoc@ep B npo-
MHIIE HHOCTH ABAAKTCA 3JEKTPUUSCKNE MCKDH CTATHUECKUX pPasps-
Z0B, HOPMAJNBHHX KOMMYTAlMii, aBADUHHHX DPEXWMOB U NEPETpPETHS
NoBepXHOCTH. BOSHUKHOBEHME (aKeJA MOMET NPOM3OHTH TaKke KaK
CleZCTBUE BO3TOpaHUs NEPerpeTHX BOCIIEMEHADLMXCH MaTe pUAJIOB.
[loxpoGHee ocTaHOBMMCA Ha XapaxKTepPUCIMKe NepeTpeTHX IO-
BEPXHOCTE! ¥ SACKTPHUYECKUX MCKD KAy HaumOolee BEPOATHHX HC~=
TOUHUKAX 3aXUTaHUA BOCHNAMGHAKIUXCA ATMOCPEpP B.POMHIIIEHHO=
crTi, [pit 3axuraHMM OT HATPETHX NOBEPXHOCTE! HEOOXOAUMO, qmo~
On TeNInBHZENEHHE NPEBHUAJO TEIUIONOTEDM U NpeelibHas TEeMIg-
paTypa MCTOYHMKA AOAKHA OHTH HE HMXE TeMOepPaTypH CaMoBOCHAQ-
uenenus [3] . TeumepaTypa HATpeTO}#l NOBEPXHOCTH, BREAGHHOH
B ra3oByR Cpefy, ZONKHA COHTH TeM Bulle, 4EM MEHBLO Da3MepH
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oroft mosepxuocTu [ 4] . [pH YBEAKYEHMM DE3MEPOB MCTOYHHMKE
TPajMEHT TeMNepaTyp yMeHBEAETCA, UTO CNOCOOCTBYeT BOCHJIA—
MGHEHHNO, HO NPH 3TOM BORHMEKAET CJHOXHOCTh yueTa 3HEepruH, pac=
CeAHHOA B TeNlé M NOAROAAMEH AMHMK 23 CYET TONIOEMKOCTH M
$ONIONPOBOAHOCTH, ¥ 2HEPI'MHM, HeNOCPEACTBEHHO ymezmei# Ha 3a=
xuranKe rasosoit cuecu [5)
B CBA3KM C 3THM BO3HUKAET NPOTHROPeURE:

nnﬁ NOoNyYeHUA MUHMMANBHHY. 3naueHul KII HeOOXOZMMO YyBEAHYM-
BATH MOMHOCTH MCTOYHMKA ( HArpeTOro Tema ), YTO NPU3OAKT K
YBSAHUYECHKND Da3MEPOB HArpPETO{ NOBEDXHOCTH, 8 3TO B CBOD Oug~-
peAb CO3Za6T 38TDYAHOHHA B ONpPEACNGHNM MMHEMANBHHX OHEpPIHH
BOCNNAMEHE HIA . '

lpy MCNOXB30BAHEM BAEKTPRUSCHOR HCKPH B.KAUOCTBEE BCTOY~.
HMKS BAWIaHMA 9TH SATPYNHEHEA He BOSHAKADT. HOMHOCTH HOTOU~
HEKE BIIOKTPHYECHEX HCKD MOEKHO H3MOHATH B OYEHH EMPOXN: Apa=
Jellax, 8 BHEPIHHA, BLACIHMBUASCH B DACKTPHUECKOH MCKpe, onpeze-
ZACTCA COUMINOTPAgUpPOBAHHEN. HCCNeZOBAHMR, NDPOBEJIEHHNE B DA~
Gore [6} $ noxasanmE, wro NpE onpelencHEE Kl npE HOHMESAHEX
HaBieHEaX HamOonee BYJEHTHBHHM HCTOYHAXOM BAXHIGHHA ABIAAGECH
EMIIyIBCHHA TeHepaTop. Ha OCHOBARMM K3NOXEHHOrD BHNG NPMXOZMNM
K BHBOZAY, wr0 npaA onpefencuus Kl ¥ oHxeprxil BocInaMeHoHHS 3
ERDOKOM MHTEDBANS NABNGHEY Ta30BOM CMECH SZEKTPOHCKDOBOH. Me-
TOA SAXMPAHEA ABRACYCH YHEB6DCRILHNM, NO3BOAANMEE OLHOBDPEHGHE-
EC onpeZenarh Kl B MMEMMANBRNE SHuDIHHE BOCHEBMEHGHEA I'G3O0BMX
cuscells odToMy Gonee NOAPOCHO DCTAHOBMMCH BA XADAKTEPRCTHES
3X6RTDOHCKPOBOTO SAXMTAEHMA FasoBux cMecels

 HCKPOBOE  SARMTAHEE.

~ Samuranue HCkpoR - croxEult mpomecc, CONpPOBOXAADEMACH
MHOTHMYM XMMKYGCKEMH B (MSKYECKNM HBIGEHAMN. YNPONGHHO HASRX
MCKPH MOXHO HpeZcRaBa%h KaK CBOe0OpasHoe HARaNeHHOe I'33o00-
pa3HO® Teno ¢ OYeHD BHCOKO{t Temueparypolt, AoxoZsmeHd Ao
20000°% [7,8] . B xamame uckpu BO3HMKBeT MATEHCUBHOE MECT-
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HOe BO3OYENeHME MOJEKYN M MX HCHM3aIMA. Bcé aro cnocol-
CTBYeT (ODMUPOBUHHMIO HAYANBHOIO 0Yara maaMehu, CyMTaRT
L9,IQ] HayaNbHoe AAPO ropakicro rasa cdepoli . Komuuecr-
BO Telua B ciepe OT CIOPeBULETO I'a3a NPORO[UMOHANBLHO 6T0
- obeMy. lloTeps Telia NOCPCACTDOM H3NyYEHHA M T2NAONCpeAa~
9B nponQPuﬂonaﬁzﬁa HOBE PXHOCTH Cepu. TeMnepaTypa noBepx~
HoCcTH GOyZeT onpclelir hCA CQNAHCOM MEXAY TCIACM, HONYuEH=-
HHM B Cepe, K loTepeft TCnng ycped NOBCPXHOCTh. (dyar pas-
pacTaercs B CaMOPAaCPPOCTPaHfANUEECs NIaMA, KOTAZ TeMiepa=
Typa NOBEpXHOCTH AOCTATOYLO BLHCOKA, 4TOOW MEpeAaTh OKpy=
XaLUMM MONEKYZNaM I'a38 HeOOXCAMMYD AJNA [OAAC PAAHMA PeaK=—
uay 3Beprul. [lodToMy, x0T~ KAXZuUM BJCKTPHYCCKHIl pas3psy
B BLH3WUBRET BOCHAAMEHEHME T'OPRYCii CMECH OKOJIO HCKPU, pad-
BMTHE BO3HHMKROIO - fAP: MIINMEHM NOCJHEe NueKpallekuMa paldpa-
A8 MOXET He NpOM3CHTHM M3-3a TehionorTepr. TOABKO NpK Ao-
CTVXEHWY SAAPOM IILMIHM HEKOTOPOTD KLMTHMUECKOIrO o0Oniua,
LpR KOTOPOM BOCCTAHARMMBANTCH NOTEPU M MORACPEKUBABTCH
HeOOX04HMAR TeMNepaTypa IOpemus, OHO MOXET OKASATBCA Clio-
COCHHM K CAMOPaCHpOCTpuKelnb,. Heodxopuuan ANA (OpMIIPODAHME
chepu KPHTHUECKOro ofuexa DHEepIHA ONpefe 0T Mi'HMATBHOE
KORMYECTRO BHuPIHMHM WCKDH, LPHBOAAMEH! ¥ Jaxurauup ras’osoft
cuecis Cymcernopanue "xpJATHHeCKOTO" Oyara dHCOEpPUMCHTAND-
HO NOATBEDPEACHO C NOKOWBD TeHeBUX ¢orTorpaduiy [II] .

B pafore [IZ] 10Xa3daHo, YTO pA/NyCH O4aros ¢ Trecye-
HHCM BPCMCHR ;BEAMYHEANTCA, NpMYEM PAAUMyCcH Ovaros, BH3H-
RADIMX BOCNAAMEHE!iKe BCe}l ra30BOft CMECH, B JOCOH MOMOGHT
EpeM.HM OoNbde PAZAMyCOPR Oya&ICZ, HE BH3HBAKMLMX BOCIHNAMEHE=
uea ( ouc. I ). B 3T0i! xXe paGorTe noxasalio, uYTO, €CNH B HE=
KOTODHit WOMUKT BpEMCHN to pajdyCH OMGIroB CONELE HEKOTO-
pof xpﬁrnqecxoﬁ BEAHWIHH, TO OHH G7AyT pacTh; B NPOTHBHOM
Cny4ae DYATH T0CTENEeHEO [aCHYyT. Bpenx‘fo nopsike IO““ceR,
¥ BRZTHO, YTOOH BWACNEHHE BHEPIUMM JPOM3OWNC WMEHHO B Teye-
HHEG 3TUlD BDEMCHH.

Ina xaxnol Ta30BOf CMECH HMEETCR NpeleibHAR MUHUMAIB-
Bad JHEPIMA DJNEKTPHYECKOH MCKDH, BH3HBaNUEl BOCIUIAMEHE-
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K@ cuec. CYNECTsOBAHME MCTMHHOY MitHMMATBHOM SHE priUu
cuutaercst yoramomneumsM [I3]

Hccne0oBaHEA MUHMMONBHOH 3Nepruy nouaaanu YyTo Xa~-
pPaKTep 3aBMCIFMOCTHM MIIMMAJNBHO}Y SHEDPIMM OT COCT&Ba CMECH
Xuf BCEX TropouMx cuecel oZHOTUNEH, C BO3PACTAaHKEM MOLHO-
CTH MCHPH TPAaHMLN 3aXMIaHUf pacuupsvrcA. Ho pacmupeHue
TpaHun CaXUranUs HOCMT acuMnroruvyeckuyf xapakrep, Cymece-
ByeT OpEACH yBEIMUGHMA MOWHQCTH MCKDH, NIPH KOTODOM AQib-
Eefllee MOBHUEHWE MOWHOCTM HE MPHBOAMT K PAaCWUPEHUR IDAHAL
3axuraE¥f. Hcxpy Taxoli MuLHOCTH NPUHATO HA3HWBATH HACHLAK-
Heil uckpoli. BHBOL O TOM, ~ MMEeM IM MW A0 C HAacCHHAauel
MCKDO#, MOKHO CJENaTPH TONBKO HA OCHOBAHMM CIEUMANBHHX ONH~
0B [I4] .
| TeoperHyecKHii pacueT MUHMMAADHOK SHEDPTUM He Ka6T yAOB~
AeTEOPUTENBHOTO COBNAACHUA C JKCNEDUMBHTOM, Pacxoxienus
NoJyyanTcAd B HECKOIBKO AECATKOB pas [5] y UTO HE IpHEMIE—
MO ANf NMpaxTHk¥. bolee HaZfeXHH|l Cnocol onpeAeicHMA MAHU-
MEJIBHO} BHEpPrHM - BKCHEPUMEHTANbHu{, HO NPH 3TOM HE 0OXOZU~
NO YUMTHBATE BAMAHME Da3JMYHIX (QEKTOPOB HA BEIMUMHY MMHM-
MaABHOH SHEDPIMM 3a¥UTaHusA, TaKUX Kax: HAaBAeHHS, pa3MepH HC-
KPOBOTO OpOMEXyTHA, MAaTepMal M fopMa BAEKTPOJIOB, COCTAB
n TeumepaTypa CMecH, BUJ PaspAfia M BpeMA BIAWBAHUA 3HEDPTHM

[17] - |

" AHenK3 pes3yibTATOB N0 BAMAHMK AaBIGHUA HA BEJIMUMHY

aHepruM 3asuranusi, nposezenuii 3 pacore [2 ], mokasmsaer,
YT0 C MOHMXESHMEM ZaBJEGHMS MUHMMAIBHAA SHEDPTHA ¥ Tacauee
paccrosnua Bo3pacrak). OAHAKG TIpU KAKLOM (MKCUPOBAHHOM AaB~
JoHUK BMEETCH TAKOl NPOMEXYTOK MEEAY DJEKTPOAAMU, NpPH KO-
TODPOM 3HEDPIHA BOCIHIAMEHEHMS OCTAETCA HEM3MEHHO. Xapaxrep
BUBMCUMMOCTH BHEPIMM OT DACCTOSHHA MEXAY IJNEKTpojam¥ ANA
BCEX TrasSOBHX CuCTeM OXHOTHMHEH, Ha puc. 2 NpeicTaBlieHa 3a~
BUCHMOCTS DHEDIUMM BAKMIAHUA OT DACCTOAHMA MEKAY BIEKTpofa—
M4 ZxA BoAopoRo-po3Aymuol cmecu [I5] . Ua rpaguxos numo,
YTO HA BeLJUMHY SHEPIuM BOCHIaMeHeHUS BAGKTPOJiH OKA3HBAKT
BAMAHME XO ONpefeleHHHX DPACCTOAHMN. Ilpu JanbHeiilcM yBeId-
YOHEMM PACCTOHHHA MEXXY BJNEKTDPOXAMM BHepINf BOCHA&aMEHEHUR
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6CTaETCH NPUMEPHO HA ONOM yDOBHC. 3Ta BeJWUMHA SHE prYEm
NpUHAMAETCH 83 UMHMMANBHYD JHELTHO BCCIJlAMeHeHus. IInamm—
racauaft afPeKT y ONEKTPOZOB ¢ (QASHUAMHM U3 JAMBNEKTPUKCH:
{xpuBan I) Bupaxen Golee RpKO, Y4°M ¥y 3UEKTPOACB O3 Paan~
nes (xpnnaa'Z) AnnMeTp 3XeKTPOXOB He OKASLBAET CyNECTBOH-
HOI'0 BIMAHMA HA BEJMUMHY MMHMMAJNLHOW 3HEDPTHMM 3a Npefieaauu
PECARETO PACCTORHAMA [S] « C nomumendeM HauS8ABLHO{ Temnepa-
TypPH BOCIIAMEHAEMOH CMECH BHEPIMS 3aXUIAHMT LOHMEBETCH [16},
| "Bonpoc 0 BAMAHRR ANHTENLHOCTH JACKTPHYECKOR HCXPH Ha
PHEPIMK JaxAIaHMsi OCBEemeH B AMTEPAType HEXOCTATOUHO NMORBO,
yroON Aelath KXakue-An00 BHBOAW. OZHAKO ChHeAyeT OTMETHTH,
YTO ONTHMANBAAA NPOACNXHTENBHOCTH MNOYABCA AJR BOCHNBMEHS-
EHA PA30BHX CNeCef! npu o1p=neneunn MM HEMBZIEHEX 3He PTRit,
KaK arueqanocs Bule , NOPAAKA 10"%cex.

B paGore [II] oTMcyaeTCn, 4YTO (OpMA BACKTPHYCCHUX pPa3I=
PALOF TAKXS BAMAET HA BEAMYMHY 3HODPIUit BOCIIAMEHCHMSA.Euxoc:-
HHe pa2priw ofnmajapt Gonee HH3KOM MME“ManrbHOR BHeprrefl 3oC="
NBAMBHEKMA} NPH XYLOBWMX Pa3pAABX JHE[LTMR BOCHABMEHEHHE B
1,5 4 & npe saemenx » 2-3 pasa Conmme.

235



{ whrouw
AU/ BAONIE

xazd, e
| Aoy
Bocnaarienene

i i Il i I

0 a7 @ 85 48 40 47 44 16 18 20
| S Loeree 8 rmmicex

Puc. I.  Poct ouara ninavesn N0 BpeMeHH

-

3

93
a2t

a4 Q5 485 97 08 09 10 drmry
' PnC,'Z. 3aBUCHMMOCTH DHEPTHU 3aklTaiusl BEOAOPOJO—

BO3LYWMHOH CMECH OT DACCTOSIME MEeHKLY DNeKTPO-
- AaMita ’ _

236



I
2,
3.

TUTEPATYPA

AeHorurpun, C.A.ToasRensepr. Man.AH CCCP..OTH..I957 k3.
E.C.lleTunxon,usuxa ropeus rasos.kl.,"Hayka";1965.

I',dnele.llpobnema saxurannn.YeTseprullt cuMnosuy® (Mexgy-
HapoAHuil) MO BoNmpocaM TOPeHUs M neroaauuoanux BOJH,. M.,

- 1958,

4,
Se

.

7.

BellocT. B3puBH L TopayMe rason.M.,Mﬂ.,I952.
b.llpwuc,I'.9n56e JTopenne , NAAMA M BIPUBH B rasax.M.,
"Lup",1968., . | - '
U.Saberakuc, Lx,PuyMoni.BONpocH ropeHUs W ZeTOHS UM OHHHX
BOMH.UGOpOHTHU3. , 1958, ’
H.CoGones. lcene oBanue BO3OyHRIE HUA CHBKTpOB 8L0MOB B KOH~

. ReHcupoBaHHOJt MCKDe LTP,p XM, 5,1953,

8.

D. M. JTuénkun Kanepu CT'OPE HUA raaomypﬁmnﬂux ABdraTeneﬁ.M.,

. 1967,

S
10.

1I.

2.

13.

14
JLH

fl.B.3encxosuy,H.H.Cunonos 87¢. ,r.X0, k II, 1949. :
I'.3np06e, B.Jbimc, B cO. BONDOCH 3aXUTEHUA U crabummsa=
iy nuaMeHu. [IoA peX. TonpZeECepraC.A.M.,I1963. -
B.C.l'pasuenxo. HayyHwe McCheZORaHdf B AHIANK B cﬁnacmﬂ
UCKPOOE30MGCHOIO [1PUMEHE HUS DIIEKTPUYECKOH saeprnu B BOC~
nnaMenAwneiicn aruochepe .M. ,I1964, '

L.Apuomsz . P.llepOy pi.YeTBEPTHI CHMIIOBHYM (uemnynapoﬂﬂuﬁ)
N0 BONpOCAM TOPEHMA ¥ JleTOHALMOHHHX BOAH,M.,I1958,
HoYYUATURTOR. BocnaameHe HUE MeTaHO-BOBAYUHHX CMecel
NOA ZelicTBEEM BWEKTPUYECKUX pPaspalioB.Jorman ha I Hemgyw
HapoAHOM KOHI'pecce, 3ambulypr, 1963,

J.H anpma,@nanna TOPEHUS U B3PHBA. Ms& TV, 195?
B.C.KpaBuenko,,B.C.Komapos,T.B. Eennnoaa Besonacﬂocmb o

- TPe/a B MpPOMHUNEHHOCTH, 1964, I 257

I6.

K.C.CrerT. B O, Bonpoch 3axuranus M CTaGUIMBEIMH TG
ernty Tox pex. Tonsaendepra C.A.M.,I963.

237



