
~HTEPKOCMOC 

HeKoropble pelynbTaTbl Hay4HbiX lKcnepHMeHroa Ha paKerax 

,BepTHKanb 1 H 2" H Ha cnyTHHKaX ,j,lfHTepKOCMOC 2 H 5" 

j,13A8HO B 

AH f.QP 

PeAaK'-'HOHHaJl KonnerHJl: 

10. PycreH6ax, K-X. 6Hwocpcp, .Q. ¢HH. 

i g 74 
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PDJI:bTATH .30Rll0Jm: 3RQ.IEPHMml'OB HA PAKEI'AX 

"BEPTHKAJ!l,-I" H "BEPTmWib-2" 

r.JI.I',1taJieJ3Mlf 

Ha. paxeTax "BePTlllt8Jl:L-I" • "BeprlfR8Jib-2" cpe,Itl: m­
mx Ha.Y'tDmX npH60poB 6wm YOTa.HOBJieHH IIJIOOKd: H UJIJimtCtPI­

trecKd 80H,ZtH JieHnmpa .Ir,JU! HSMepeHd KOHn8HTp;II'(D H TeMite­

pa.TYpll 9JI6KTpoHOB, ocpepnecltHi 80H,n; .IT)Ifl :H3Mepemm: HSMeHe­

md~: noTeHIUmJI.a pa.KeTI:l, ctbepnecltafi MOHHafl JIOByuma ~ xs­

Mepem KOHlleHTpaU,HH ROJIOD'l'eJIDHHX HOHOBe 

B HaCTOKmeM cooCSmeHKK KpaTKO onzogna~ca ooo6eH­
HOCTH :a:cnonsyeMofi annapa.Typu, yOJiond npone,IJ;emm &Kone­

poeH'!'a, MeTO.ztHRB. OdpiOOT:KH; llpHBO,Itf!TCH M 06Cyl!QJ;amc.R: pe­

syJI:&TaTH SOH,I(OBWC SKCnepHMeHTOB. 

OIIKoaoe annapa-rypg ,yCJiomdt npone.tteHmi 

SRcnepmMeHTOB H M8'1'0~ o6pa60TKH 

lJa.C'l':& ~eCKOi nonepXHOCTJI paKe'i', Ha ROTo­

pol ycTaBaBJDtBaJIJ!C:& soH,I(OBI:le npH6ops, 6HJia npooo;cunqeit 

(:sa DOBepxHOCT:& :pa.IteTll Ha.HOCHJI8.C:& IlpOBO.Itflm8.fi KpaCRa)o 

3'fo 6HJIO CJteJiaHO ,1T)IH '1'01"0 1 11'l'06Lt OOS.n;aT:& 3KBHIIOTeH-

I.tHaJil;HOCT:& OUOpHOI'O SJieR'rpo.n;a ( RSKHM .f.IBJIRJia.O:& STa 
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"' .. CT:& llOBepXHOO'l'H pa.Re'!'H) np:H npoBe.ztemm SOlf,llGBHX KSMepe-

• 
IJJioem soq JieHI'MIJ,pa oe.n: WOP"Y .ItHORa c .ItHaMeTpoM 

ON1 BORpWr RO'l'Oporo pacnonaranoc:& OxpaHROe ROXLUO C 

• .. ... UJBJIM JU!aMe'!'pGM 20 OM. 3asop MeJ!JtY SOH.D;OM H Oxpa.HIIlBI 

.JlOM He npeBYDI8JI 5 MM. liJ.toom SOH.lt Jleiii!8lpl YC'1'8JJBJD!B8J!­

Ha ~~eCKO! noBepXHOOTB paReTH TaR, q'!'06H HOpMan» 

ero llOBepXHOCTH dana nepne~HKY~PHa npo.ztOX&HOi OCK pa-

• .... Ha BOCXO,D/Diteli BeTBH TpaeKTOPD IIJIOCKd SOJllt BOlla.It8JI 

em, OROpoCTHOI'O llO'l'Olta t o6pa.syerqm O'l'ItpT:atallll81Cfl KPJDI­

KOHTebepa c npxdopaa Jl.JU! COJIJit'DIHX JISMepem. IlJr.mnr­

ecKd SOlfJt K CielJA8CKBJI BOiliiU JIOBJID'& dHJIJI !'aDa 

Ralt x sa cnyTBJ!ltt "HJrrepxOCMoc-2" [I ] , [ 2]. Ha xu­

op 11 aHT.qx,'l'OCeTKY CfPePJ11!80KOI JlOB)'lUICI! BOJt8,BaJIKC:& t 09-

eTOTBeRHO, O'l'HOOB'l'eJlbHO ROpnyca ~Dfl "-8() B" X 

-:oo B". 

Q;Peprqec:KJ%1 30JI.It 1 llJUUlaDJtd BOTeHil118JI KOTOpore OT­

e.zrDHO ROpnyoa KSM8ps:JIOfi, JIMeJI JtKaMeTp 30 MM. IlBJmBl@K­

,;x:d Jl C~epx'tleOKd 30~.1 ciPftpJAeOR.afl BOHHB.H J!OBYJIJRa 

:-cl.N1J:IJutB8JUICl) Ha IllT8.Hl'aX AJIHHOI ~ 500 MM, piOBOJiam»-

CR nepneH.ztBKYJmp!IO npo.ztOJIHOI OOK pBRe'l'He IT.Jrocxd H 
I 

.PJI1!ecxd 30JW:i Jletm.mpa 6HJIIf YOTB.HOBJieHY TaltJDI od-

oM, qTo6H ROptiYC pa.Ke'l'H OOS,n&BaJI 'l'eHI:. 0'1' Comm,a • 

.UWBIIB SOH. JISMepemm TOROB, '!'eley'D!KX B n;eiiH l!JIOCKOI'O 
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nKXHanpxqeoxoro so~oB H o~epxqeoxol HOHHoi HOBJWKK 6~ 

pas6u ua .ItBe Dllt8JIH. B a.neKTpoHHeu dJJ:oxe N1fl D'JIOCKoro 

so._a IeBrMIDpa nepexxmqeBBe mxax ocy•ec~~oe:D aBTOMaTH­

qecD, a B aJieKTpGBHOM <SJioxe .1tJUI UliJIH~pneoxoro so~ JI 

C~epwqecxol HOHHOH JIOBYmKH o6e mxaJIH HMexH OBOH BUXO~ 

Ha. pa.SJIJilmHe TeJieMeTpHqecKHe KaHaJIH. Taxoe pa.ciimpeoe JtHa.­

nasosa HSMepeHHi TOROB UOSBO~O HSM8PffTL KOHUeHTpaUKID 

SJieF.TpOHOB ne OT 5.I03cM-3 .n;o 2.I06cM-3 HpH TeMIIepa.Type 

SJieKTpoHOB mnne 3QQ°K H KOHUeHTpa.IllLIO HOHOB n i. 0'1' I03CM-3 

.n;o 2.Io6oM-3. 

3JreK'l'poMeTp, HSMepF.ri<~ItHii pa.SHOCT:& ruta.Ba.IOOtero llOTeH­

:mmJia clflepHqecxoro soH.n;a H xopnyca pa.KeTI:l, meJI .n;PianasoH 

OT -3 B ,ItO +II B. 

Pa6oTa n.:Jiocxoro, IUfJIHH.ItPHllecxoro soH,ItoB JieHrMIOpa H 

pa,ltHO'tJa.CTOTHOI'O eMKOCTHOI'O SOH,Ita [ 3 J C5Wia CHHXJ>OHHSHpoBa­

Hae Ue.n:&IO ClfHXPOD3aiTJIH SIBJIS:JIOO:& JC'l'paHe&e :B38BMHNX :e.mtS­

Bd: STU npHCSopoB. Pesyn'l'a'l'OM S'l'O:i cmocpoosan;n CSI:lJio 

'l'O, liTO DJioo6pasHHe B,allpfUtemm noAQBaJDic:& Jla. SOBltfi noo-qe­

pe~o. fipalleM Heuoope~C'l'BeBBo nepe~ no~qei UBXooCSpasBHX 

Ha.IIpfiJtemd: Ba liJIOCRJd: H ~eeai SOBJtH B '1'811808 

_, 0,2 cex HJitra.T:GJX uepeMemmx noTeBIU'8JlOB o o xa.Iale 

SOJ:J.T.tH He DOJtS,BaJlOC:& •. Ta:Ia!M. o6pa.SOJI·· BOJI:&'l'-aMIIepmte xapaK­

'l'epliC'l'JID JJJIOCROro H IUQI'JDI,I{PJA8Clt0r<l SOB.ItOB JleHrMJOI8 pe­

I'JICTplq)OBaJD!C:& B Te11eoe I celt xa'l}tRe 3 cex JIOJieTa paxe'l'H. 
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06p3.60TRB. BOJil»TaMIIepHWC .xapaitTepH~'fJIK UJIOCKOI'O H 

J;DifJ(J@JAeCROl'O SOH.Ita IIPOBOJt]fJiaC:D Ba 3114. Onpe.zte.neoe TeM­

.-=;aTJpH ( Te) H KO~eH'.rpaitD a.u:exTpoBOB ( n e ) Jipl: 8TOM 

~OC:D JIO B3B8CTBHK COOTROmeHHHM: 

·, 

SOL.tO o 

1#e' K Te = 
{I) 

n _ lf,03·to
13J. ei - eo ·.3 sffe' , CM , (2) 

rl _ 3, 2 2 ·1 0 cl. Je ·3 1V*1 

e2- S dV , CM , 
{3) 

_e V - JIOT8RIW8Jl 30lf.It8. OTHOCBT·eJI:DHO KOKOC~piiOi IIJiaSMii, 

e - aJI8K~poHHLIA: . TOR _Ha, SOlf.,lt, J,0 ~ SJieRTpoHHI:li TOE Ha 

ll TOUe .;SOJG'f~epHOH xapar.repHC.TJDGl, B KOTOpoi 

emi,T«a.n SOJUta, OTIIOOJITe.Jll,llO BOHOCQ}epHOI JIJJaSMH pa.J38B 

, ne1 , n. e2 , COOTBe~CTB8JDIO, - KOmtelffpallD-. Bll• 

~eDHe JIO {1QIJ11J.UUI (2.) K {3) t S - JIOBipxiiOO'f.A SOll-

311eupoBBa.Sl BeT:& mT..armepxoi. xapaxTepacTllftcll nOJrY- . 
' 

Cl. liS 061Jl8I!O .3011JtOBo.ro. 'l'.OICa JQ'!!eM BH1DlTaJII:Si .BOmtOi 

=:~Bll .. Rpll aT.ox .nporpa• mruCJleBd nosB~ IIPOBOJOITL 

o Jll'ID!lebym, a6e ~T.JriDIYBl sxcTpaJIOJISilllll Henocpe.tt­

_ .... eDO JISr.teps:ewx sJJa:qeJ'iDii JtOlDIOl'O T.oxa, perJICTpapyeMoro 

9Ha"DD'reJIDHWC OTpm:ta're.JIDBYX liO'l'eHIXII8JIBX 30lfJt8, O'l'BOCH-
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'.r eJIDHO IIJiaSMH. llporpaMMa o6pa60TU IIOSBOJ.ISJIS. '.ra.KD BH­

tUICJIS:'.r:& SHa11eHWI Jeo Jll!6o no T01Dte n:epece-qemm JI:SYX 

lipmvniX, npoBe~eHHHX B SamiOBMOCTJJ: ea Je , B Od.na.CTX 

TOPMOSJIIIGIX Jri ltplft'HI'BBBIIIUIX JIOT8Bll]48JIOB SOlf.ltB. OTHOCJl'feJILHO 

HOHOC<!>epHoi IJJiaSMH, JJJIOO no SBalleDm saperra:CTpJipOBa.BliOl'O 

SOlfJtOBOI'o TOKa B TO'U8 BOJI])T-aMII8pJ[Oi .xapaRTepKCTDJl, B 

ROTOpoi liOTeHUBRX SO~ OTHOCBTex&HO XOHOOmePHOI BnaSMH 

p:meH :nyJDO. Kpotae BeJJJil'U'Ul t'te , Te H D:O'feJIIOI'&ll8 CDY'l'D­

xa,m.IIIIIHa BSJ¥1Ba.Jia Bee xeodxo,'ltHMHe JtBRHile Ami o:uelllOl ua­

~euocTH BWmCJiemm.x .ttammx. 

BlUCJieHBe ItOBD;8Jl'rpaDJUt liOJlODTeJGBHX JIOJIOB 

no sapel'BCTplq)OMJIJl(,))4 SHatiSIUJS.[M TOKa J1a ,ItOJIJI8lt'.rOp ·PK-
118CKOii JIOBHOH JIOBYDlKII C IJJia:BallJQIM IIOT&R'llB8JtOM BHeDIHel 

CeTKK, npoBO.ItHJ!OC:D no rpa~xy Caranmt II .ltP• [ 4 ] • OTOT 

rpa~ npe~CTaBnHeT 3aBHCHMOCT:D TORa Ba e~pHtieCKHH SO~ 

OT OTHOme~ CKOpoCTJI paKeTH R '1'8RXOBOi CKOpoC'l'K BGBOB• 

BYuCJieJDie T_emrono.l cxopooTJI JIOHOB npoBO.ltfi'JIOC:& A1f.R mocH 

JIOHa o+(I6) • '1'8MII8:paTypri •oBOB I500°B:. 

IIo Jt8.HlM6 o<PePlf11eCKOro so:Qa noTeBIUraJI pa.Kft "Be:p­

TJmaJI:&-I" H "BeprllltaJlr-2" BO BpeE lOt DOJifta 1IIpJIO)tn80D 

liSMeUJICJI. Ha.Ilpli:Mept B SKOllepoeJr.re 0 paRftOI "Beptii:B'aJG-

2" nepHO~ KOJI86aad HSMeJDIJJ:CS OT 5 Celt 11.0 !3 cex-. llPFJIII 
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--eHiti£8JI H3MeBHJIC.S: Oi' . +2 B 11.0 -2 B, HO B OCIIOBBGM 6HJ1 

eH - I, 0 B. HsMeueoe JIOTemtJI2,lta JipOJtOJD!MOC~t JlPB-

:~o 3,5-4 celt. 3a.TeM B Te"'emre I-9 eex IIOTeBillJM :ttpa.ItTH­

-- 'Kll He HSMe:m.n:c.s:. ColiOC'l'a.BJieDe HSMeHeBJd: liOTeurtKBJia 0 

5o!oi RXSBaHOB CKOTeMH CTa6~LKSauBH paxeTH liOKa3aXO, 

BH6poo RHCJIOpo)ta J/1 !Ipl/IBO,ltJ[T R STD HSM8H6IDmlio J3H­

KitCJIOpoJ1.8. !IpKBO,T.tRJ.[ lt HSMeHeBlt:ID ROJme!l'l'pan;JII' 3allfiZ8Ji­

~CTHU B6xJIISH liOBepXHOOTH paxeT (STO per.HCTPHPOBanOC~ 

l!SMeHeJDIIO TOROB, T6JtYDtltiX Ha 30!Wi ( OMe''laDe [ 5 ] ) • 

OMY, .u;ml liOJIYlieDm CBe.ttemtit 0 H8B03yYJJtemtoi JIOHOOWe~ _ 

IIJIB.3Me, ,tUm o6pa60TRH liOJIY1i8BIIOI'O sa Bperm IIOJieTa putft 

epJra.la :Em6HpaJmC~ BpeMeHa., B ROTOJ>He JIOTeHttBaJI' palte'l' 

:sa.JIC.S: liOCTOHBHliM. 

Ha ~r.I lipKBe~e~ pesy~TaTH HSMepeBBR BO BpeMH 

eTa JliKeTH "BePTmtaJI:&-I" KOHUeH'l'Jmllll' JlOJIOD'J.'eJ.[])JmX 

':"~B ( n L) cmepneOKO:I HOHHOH JIOBYmKOi H KOHneHTpaD)D' 

~poHOB ( ne ) IUt7lJJBJtPH118Citmll SOHJtOM JieHI"'IIJP8.. Sma:qe­

- n e BHlDICJmJIHC:& (HS 3aBJ[CJIMOCTK J 2 
= f ( v) ) 

_ ~pMyJie (3) • Ha ~m-.I JIOitasaB npoqm:n ne ( h) , HOp­

- Bammi K 3Hat:IeH11lD nemal< , OJipe.tteJieBROyY MHO.ItOM 

epcKoHHoro mi'l.'epcpepoMtnpa. BlitD!CJieBliHe 110 BOJibT-8111-, 

'::mM xapa.R'l'epHCTmtaM . 3Hali6Dfl n e YMHOEaJIIlC:& 1m no-

~ ttoa~eH'.r . 2,2. llpm scroM npo~ rte( h) no J.ta.B­

lJ,JrJ!mUtpl!lieCKoro SOH,'®. Jielm.UOp9. Ha BHCOTax 22()-400 Kllll 

::;rnJtaeT C npoqM.zreM n e (h) , onpe.n;e.neBHHM MeTO)tOM 
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,ItRCIIepcJIODOI'O :mrep!pepolllle'l'pa. [ 6] • Ha BHCOTax I5Q-220 K11 

K 60Jiee 400 EM SJJa"ieBHS: ne Ha ~.! HeCRGJI!dtO BHIJie,"'eM 

SHa1ieJDIJI n e Ha STU BJ:iCO'l'ax JIO .ztaiDDN }.Q!CJiepeliODOI'O u­

TepPepoMeTpa.. KaK Bll.ltlfO JIS wmr.I t SBa"ieJDJH rl.:, Ha BHCOTU 

11.0 400 KM llllem.me COOTB8'l'OTBYIIltiiX sa:qeiiJd n e • OTlllleTHM 

"'TO J!Ja BHCOTax ,ItO I5Q-220 1tM 11
·"" 

410 1 r --- l __ -l{ __ _ L n L. MeR&me SHE. qeJmi t1 e , 

onpe.tte.nemmx MeTO.ltOM aeue:p-

CXOBHOro ~e~polllleTpa~- KoH­
n;enp:u:am 3aPfilltemmx 11B.CT11It 

< nc: • ne > m mtcoTax rso-
400 RM BOnHSH IIOBepXHOCTB pa-

ReTH "BePTJ~KaXD- " 6Hna Mem.­

me, llelll B HeBOSM;ylll8HHOi KOHo­

Cfbepe·.IIpneM n e HSMeJUieTCB: 

60JI:Dme, "leM n i. • . 3To Jm7ISleT­

CJi CJie.ltCTBJII8M '1'01'0, "!TO OCHOB­

HOi lipo:UeCC JipH BHdfl>OCE KHCJIQ­

I • . 
f$0 ~ - -- · - --

! !,.,... ..... / 
! ll.flff'lf 

I .. 
4001--- ---,----+---1-o-r-----t-----i .. 

w.r. 1. 

. . 
. . 

. . . . 
. . . . 

po.zta JII3 COlieR CHCTeMH CTadHXHSaD;HH paReTH - o6pa30BaHKe 

OTpD11,aTeJibJme HOHOB [ 5 ] • 

HsMeHe&e n i. SBJJJieTO.S: yze CJie.ztCTBlleM HOHHo-o6MeH-

HHX peaJtiUdt~ 1Jalt6QJII,mee HSMeHeHJie n i. B6JmSK IIOBep.x-

HOOTJII paxeTH npGHCXO~ Ha BHCOTSX ,ItO 220 RM. Bsme 300 KM 

3Ha1lemm: t1L, B6Jm3ll pa.IteTH OTJlFiam'CH OT SHa"ieBJii B He­

BOS:Mj'IlleHHOi HOHoc«>epe He dOJiee, "leM Ha IO%. Kait OTMe'IBJioc: 
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:amne, Ka BHCOTax 60Jiee 400 ~ 3Hall8Imf.[ nc: H ne t upB:Be­

;teHHHe Ha qmr.I, npe:mmram 3Ba118BPIS: ne B 118B031VIYlli8HHOit 

liOHOC({>epe. MoDO IIpeJtllOJlOZiirl:&, "'TO 81'0 06'!aS:CimHC.S: 'l'elll, 

~0 upH yMeHbmeHHH CKOpoCTK paKe'l'H BallK&ae'l' BrpaT:& HeRO'l'Q­

P,YD pan& B npo~eccax BdxHSH noBepxuoc'l'H paEeTH @o'l'OXOBK-

3a.IJJUI BHJteJISUJJ~eroCJt RltCJIOpo,tta YJib~OJ1e'l'OBSM llSJIY"'eHHeM 

eo.nmw. 

PesyJIDT8'l'H llSIIepeHHSI tlc: JI ne liPll IIOMOIItK Plite~ 

•BeprmtaJI:&-2" He npDO,llS:'l'C.S: B BaC'l'OSDll8M eooCS~eBJill, 'l'alt 

xax oBH Jnll1IJ) IIOJt',l'Be}>JWlm BHcxasamme BHme ceoCSpazemm. 

Ha ifln'~2 npHBe)(eHH 

Bl:ICOT&e npoqao TeMIIepa.­

!'YPll SJieRTpoHoB Te ( h) • 
3'1'11 npc>qlwm ~ ( h) no.nyt~e& 
Il11'Jil!lfJtP180ItBM SOB;ltOM Jiem­

MIJPa JJa JmCXO.TUDIUIX Be'l'MX 

'fpaeRTopo pa.ttft •Be:p'l':ua:a:&­

r• H •BepriRa:a:&-2"; BaR B~­
HO u @lr.2, Te (h) (c~a;sxcne-
PDeBTa.:a:&mte 'l'O't!D) KSMe:am-

fa,KI'f 
SOD 

400 

!DO ~ 

200 cs: BeMOIIO'rOBHo, xo'l'.s: DeeTca ' 

0611(8JI '1'8B'Jt8BiliUI It YBeJIJCCI8Dil 

Te c pooToM BHCOTs~- · norpem-
Hoc'l':& •suepeHD Te ±200°0. 

100 

---- BePTHICAAb·/ 

- 8cpTHKAAb·2 

5I) 161D 2SID 1., •J( 

m.r. 2. 
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TaKBM o6PlSOM, HeMoHoTomme HSMeHemm Te Ha qzr~ 2 npeBH­

ma.m norpeJIIHoCTH HSMepemm. Momto npe~OJioDT:o, lft'o HeMo­

HOTOHHOOT:o Te BYSHBaeTCH BH6pocoM rasa xnanaHaMH cmoTeMH 

CTaCSBJIH3aiJJUf. O,ItHB.KO, CpiBHetme HSMepemm Te IIJIOCKHM H 

mt7IHH.ltPlfCieCKBM SOH.ItaMH npH UO.I('LeMe H CnyCK.e piKe'!' HB. BH­

COTaX 200-450 KM noKB.sH:sam, liTO HSMepemme SHalleHrm Te 
Ha KaJIQl;Olt ,lta.HBGA BHCOTe COB~alO'.l' B npe,n;eJiaX norpeUIHOCTB 

H3Mepemm. Rs 9Toro CpaBHeiiHf! CJie.ztYeT, '!iTO HeMOHOTOHHOCT:O 

Te Ha <Pxr~2 He cBHsa:aa c p.l6oTo:H oacTeMH c'!'aCSJJJIHsamm:·. 

HeMOHO'l'GHHOCT:O Te OTMe"tJaJiac:o 11 no ,ttpymM HSMepeHJmM • 

CBHSHBa8TCH C Heper,y~pHOCTHMH B npKTOKe Tenna K aneK­

TpoRaM H ovra11Qtemnt MeKTpoooro rasa ( 7 ] , [ 8 ] • 

KaK BJUtHO •s qar.2 Te xa BHCOTe rv !50 a p:l.BB.a 

5000x, a sa BSOOT8 AJ 200 lCM Te ~ I000°K~ a.r. KSMe:a:emm 

OBSsa& C '!'eM, 11'1'0 JtO BRCOT ~ !50 ltM B QTMOC(Ptpe JIM8ft 

M80T8 TtDnOB88 paBHOBeCHe - TeMnepaTypl:l H81TpaxLHHX K sa­

psiJtiHHWC oqaoTKU paBw~ )laJree uaCSJIIqztaewii poeT Te BOSMoat­

HO K OBHSaH 0 OCSmaM poOTOM TeMrrepaTypu B aTMocwepe, HO 

BepoHTHee BOero 0 Bl:lOOT -v 200 KM '!'e~mepaTypa a~e~poHOB 

npeBI:lmaeT TeMnepaTypy H8HTpa~HHX ~CTHU. 

Paspa.CSOTR.a aiiiiapaTYpH .zt,JJJi SOJmOBLIX HSMepeH.d, ee 

no~rOTOBRa H HCnHTaHBH npOBO~O:O CSo~»mHM KOHHCKTHBOM 

OOTP,Y~OB no~ oCS~ P,YKOBO~OTBOM npow. KoHorPMHraysa~ 

ABTOp oqxTaeT CBOHM ,ItOHrOM BblpaSHT» BOeM OOTP,Y~RaM1 

npMHKMaBWMM y~CTHe Ha pas~ 3Tanax pa60TH,6maro~apHOOTb. 
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