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CTIOCO6 PACqETA TEMNEPATYPbI H BJIAXHOCTII
BO3AyXA nO BbrcorE nofPAHl4tlHol-o cflot

ATMOCOEPbI

J(crparrorrrpoBafire rcMflepar,vpbl 11 B!'JaxHocr Bo3Ayxa, ll3'
i\ cpcHnbrx 86.1n3fi noacrlrr'rarcqcii noBepxHocrll, ao BLlcorbl B He-

cno.IbKo necflTXoB II!1lr coTeH MeTpoB lIl\IeeT 6oJbuoe ilpaKTI{qccKoe
:rlaqcHuc c TorrK 3pcurlq noBltrxeHr'tn roqHocTn pt,Aa reo;1e3fiqe_
cK!)i II3Mepe!Illi.

B ocHory pac,{era nor,ro)KIrM o6o6xleHH6lii crcneHlloii 3anofi

[3, 6, 8], cor,racuo KoropoNIy 3aBIrcnMocrb lrercopoitol]rlrJecKoro
3.reMefiTa Si Hzl BbIcoTe zi Br'Ipnt<acrct OopMyr'Ioil
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s, s6 ;-j.- , " fl)I l-o

IAc Si rI S0 3narleHrt Mcrcog.IeMeHTa Ha BblcoTal
troii zo; b - xo3OOrJuteHT, 3aRucquui:i or repMoatrHaMnqccKoii
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t,t I Lo[c.rf,.tnuFr' .oBpp\Ho.'tJo. j] i pa,r.Pd tr' r,u lc-
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\elrra Ha BLIcoae I M.

Arr pacqcra rcr{nefarrpbi tr Brai(Hocrlr (!flpyrocrn rontHofo
napa) Bo3.qyj(a rio QopMy.re (2) Heo6xolrrno 3Harb rpartreHr Me'
..oqrl \r.r'1, |L L,-r 'or' ?:l M - xoiqrqrrurr.Ilr o.

Bo.r. |,\FrL I p: f 60.rHhoi .1. 1'. I(^rrcr3rr' "uBri! rbl
MeroAr'rKoii pacqeTa ricnapeHrrr c noBepxHocTr c)ntn. no xoropoil
rpaareH, Merco3.,rcMcllra Ha lbrcoTe I M MoxHo rloJrytlllTt llo !'llo-
6oi:i r.r3 c.,reayrcn{ x eopMyr:
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r:fe So, Sz - 3HaqeHla MeTeo3lrelell,a coorBe,crBeHHo Ha Bepx-
rreM IpoBHc clror rllcpoxoRa,ocTlr z0 u Ha BbrcoTe 2 rr; Sn TeM-
nepar,vpa (B,laxHocrl,) rorrc, rr.rarc'qeii nolcpxHocrll; z0 - xo3$-



!DuUxeHr rxepoxoBarocrlr; zo - BuAoI,BMeHeHsbni KosQQftqueHT zo.

.3na1( rpaAr.reH1a cqHiaercs noro>Kurer6H6rM, xorAa reMneparypa
BO3AyXa IIOHI,IXaeTC' C BIICOTOU. 11 I,IHBepCUOfiUBTX yC!'IOBLI'X lpa-
aueHT [Meer, creaoBarer6go, 3ta( M Hyc,

A"rt pac,rera rpaAlleHroB I1o OopMy,'re (3) Heo6xoAuMo u3Me-
pr.rll> TeMnepaTypy (,'ru6o B,'ra)KHocf b) noacrirraro4efi noBepxHocTl.r,
a Tar(xe Ha Bbrco,e 2 M. npr groM Ko3QrpfiquerrT uepoxoBaTocTul
saBEcr Ir{fi or cBoficrB noAc,Er'ra}oqeii rroBepxHocTr,r, MoxeT 6brTb
BLr6pzH ft3 f26,'rnuu L6J. Tdh. Ha !q ueHHoii pacTuTerr,HoctH flor-
Be 20:0,3-l cM; a!'rr ayra KosofuqseHT cocraBrrrer 1-5 cM,
a a!'rr noBepxHocTn aoAoeMoB cpeaHrix pa3MepoB 0,2 cM.
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prc. l. 3aBlcrMoclL pa3HocrH reMneparypH ATz:To-T' u'
r,MBAa.rn Lez:ea-e' Bos{yxa or tcnpaBresrion rcMnepary-
p6 1.' , Br.aHocru

u(povosaro.ru ?" (r) or rcMepedubrx 3hdqe Hi 7, i

Arr roro qTo6H BocnoJrb3oBarbct oopMynoii (4), ryxHo cHrrb
noRaJaHtt acnvpauHoHHoro ncuxpoMerpa Ha abcore oKo"to 2 M.

flo no,'ryqesHbhl 3EaqeHurM TeMnepaTypH ?2 r,r B"taxHocTE e2 pac-
cq[TbrBaror rpaAuer{Tbl TeMnepaTyp6I Ir BIaxHocTlr, Bocnor63oBaB-
ulrcb Ar'rrr €loro sMnaprqecKfiMn rpaQ[(aM{ (puc, l), no3Bo,rfirc-
utrrMq nor'lyqlrrb pa3Hocrn A?2, Ae2, a rbtrxe z; A,'it noAcraHoBxn
B doprMyry (4), tlpn rrov B nlMepcflHble Ber\q\sbt T2 u cz Hea6-
xoar.rilo'edecrn nonpaexr. tnpr,roxerriq 6 I [6]) no fi,MepeHrroii
TeMnepaType T2 aa lary u3MepeHuri, ,Ik:r no'ryuenta Kogorp uaeH-
ra zl (puc. 1,6) BBoAIrrb nonpaBK[ Ee HaAo.

KoeQQ qneHr, B oopMyre (2) no,iyqalor (puc.2,l}) no u3Me-
peHHoii c(opocrrl Bprpa u, flp, orcyrcrB Tax x 3vepeH/ii MoI'"
Ho Bocnorh3oBarbcr rpaQHKoM (puc, 2.6), rae JHaqes]le u Haxo-
,rrrr no HcnpaaJreHHErM nonpaBkaMfi apryMeHraM r, It e2'

flo ,AasEbrM puc- l, d Moxso cyaurb o Be.rltrrrrHe fi noBeAeHulr
rpaAHeHToB TeMneparypbr Il BJraxHocr[, Ha6rroaaeMbrx Ha reppu-
Topr.ru CCCP. C noBhr eHrreM TeMnepatyp6r Bo3Ayxa BeprHKa!'rb-
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fible rpaAneHTbI OoOUX MeTeO3JIeMeI{TOB yBertltqtBalo].cr, yRcJItlqe_
Hne co,4epxaEr,rs BoArEorc napa B 303ityxe npn noc,rornrroiri,reM_
nepaType BeaeT K yMeHbUreHUlO rpaAnenTo!,

a{'rr npoBepKu pacqera _npupaqefllrfi A1 u de nyreu :xcrpa-
no!'ttulIl MeTeo3,IeMeHTOB 6bL'lH ]lcno!,I63oBaHbl rraTepria{lLI aSDO-
cTaTBbrx 3oHl!{posaHtji, npoBonuBur,txc, na vnpanire lll ri I

-q8

-t0

Pnc. 2. 3aBHcuMocr6 ro3QiluuEeHra , or atsopocrnr c(opoc'fi Dcrta or rcntaRneHHhrx sraceHtrn rrl td\
(6).

CpeaHeii A,rr [21. a r"xx<e rarrhLle. rp BeqeHHoe B pa60r" l4l.
lj.o,lyqchHLre !r'rfi partH',dbx ypoB ei tB clop sbrcoroq !o 20b_
JUU \.) iHzrtCHHt MeTCOlllevehtoB cpaBdhBaJfi c paccuqt2HHbtMl'l

r'Tt r
%

ph. J. fpr4q. .sr'h pJ,,,h'anHr.\ tr ,s! ppr ,!.r B.rre/H At {a)r rDaork!p,-pe!". Hrq i1 16) pc0o8 oL46oK B.:^.6..i 6.c yqeroN nonpaBoqdofo (ooqr{rqieHra (t) , 6e3 eroy\ea^ (2).

3HaqeHrrrM . Kan B nHM rJr Duc. 3.o, Nt.)^!y HH!r r cyqeclBycr
c3r16. \aDaKtep,r3yeMar xo9Q04wre,{ToM ('Op_

per'rsqfir u,dz.
,{"rx xapaxrepucruxn roqHocrri Mero.qoB 6u,,ru naiiAenn o,r

I(roHeHIls Mexay paccq laHfllrMrr rr u3Meper]H6rMIl 3Haqeq{rMIr a?.
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crarHcTHqechat 06pa0orKa xoropbx noKllar'Ia. qTo cperllee KBatr-
orK,'rofleuhe oAna r. 145 JHaqFH'4i 6r cO.lrBJIteT

*0,5o, T. e, Haxoal,rrct B npeae"rax rounocrn MereoH3MepeH il TeM_

neparypbr Bo3Ayxa [5], a:;reuenrn pnaa noaql'{Htlorct 3aKolly Eop-
ualuioro pacnp"aeleHt'rt' ."ryqa ;'r br { B"i HqnH. cDe! Hee lHaqcH e

AI-2'. a r'raxCnva,rrnoe - 5'.
Axaronnquo paccquralrbl npupatleHus AeI, ynpyrocr[ BoAt-

Horo naDa, I,lx 3Ha'reHlrt oxa3arl,Icb ltut(e coorBefcrBylonrlx ll3-
Mepennrix sua.renrrl Aen , A,'Ifi ycrpaHeE t clrcreMaruqec(oii ouit{6-
K,r B rFopMy,'ry (2) nptr pacqerax BnaxHocru 66Ir BBeA€H noEpa-
Bo,rHbrii KogQQuqHeIrr r:1,8, 3HaqeHtle Koroporo onpeaeJlulrll no

. a€u
$opMyre c: 

Aep.
no,ly'r B pqn HJ 145 ireMcHToB a. Hau'trH cptaqee OHo_cocra_

B)r"1o l.B co (penhHM KBo,lparfi'rLcKtlM 01l( roHeHrrNI -fu./ ilpn
STOM yCTaHOBT'IeHO' qTO ptA y(a3aHHLlX gfleMeIlTOB nOAq EqeTCt
sarofiy HopMarbHoro pacnpeAe'leH tt cryqauHll{ EeJIIrqnH 

-C y.reroM xo3QdliqueHTa c cocraB],r!'Ili or(roHeHlt 0e.:
1,8 Aep-A?r4 MOKAy paccq[TaHlrblMlr ], t{3MepeI{EbIMH npl{paqe-
HnrMu ynpyrccTn BoatHorc napa, o6pa6oT(a KoTopdx no3Bo-rla_a
ycrano;nr; cpeAHee r(BaAparuqecroe orKr''toHes!re, paBHoe +0,6 M6

4,1fi xapa(repucrltKn no"'IyqeHHoii" TorrHocrl'I noc{reaHfie aaHHbIe
HaHec!'ru Ha x,'rerqafKy BepotlTdocTeft (pl'Ic. 3,6), rae npeacTaB-
Jlcddble rDadrllxh \rDaKrcD l3\to- ptAbL uuu60x 6e u 6P" co'10t-
ur,- r,J Ii5 ir"re"tbu naixqri,. inl dp' rrory'r.rr no Aep 6el )q\-
Ta KosQQtqIrcHTa c. llo ropu3osTa"lbHoE ocu or"IoxeHbl oTK".loHe-

H r, a ro Bep tKrrLHoi cyMMapira.l pepotrHocTb 
'1x notBlqeHfis.

Kax nrra'lo r" p c.3,d, IreHrp paccexBaduq (c c-eMa,llq,c'{aq
ourr6Ka) nepBoro ptAa Haxoanrcs B6,'Iu3fi 0, a BToporo - oKoJro

a0.6 u6. Cpe,uee rcaaparuqecxoe orK,qoxeHtle B o6ofix c"ryqatx
paBHo +0,6 n46, a sfleMeltrbl ptAa pacno,raraorcs BAo!'Ib npnMoli'
rlTO o'rBeqaeT 3aKoHy HOpMa!'IbHoro pacl]peAe!'IeHuq

Ta(uM o6pasoM, no onltcaHHol:i MeroAI{Ke MoxHo 9Kcrpanor'll'{-
ooBaTb rcI{.1-paT\py u BraxHo.ll, no Bblcolc norpaHfilHoro c-Iot
'. touroc'"o iooieer"rgoaHo -0,5" H +0,6 M6

C,'reAyer orMernr6, qro R Hoqnoe BpeMt roqHocrb pacqera 3Ha-
qurerbHo Hfixe, TaK xaK B IIHBepCtOHHbIX yCJIOBII'X KpIlB 3da Bep-

TrxarbHbrx npo(pnreii MeTeoporotljqec(llx 3JreMeHToB fiMeeT nepe-
rn6u. B npueenennux pacrlerax gKcnepllMeETar6Hot npoBep l
TCNO?'Ib3OBAJIIICL MATCPfi JbI, NOJIYqCHHbIC,TETOM B AHEBHOE BPEMq'

flpeA,loxesFI'Iii cnoco6 nosBorter noBbIcurL TortHocrL onpeI.e_
negut linTerpa!'IbHOIO nOKa3aTe!'Iq lpeIOMJIeH[q npu CBe'rO_ U pa-

auoaaJrbHorrepHblx LI3MepeHIltx nyTeM 3KcTpaflO,'Itqri, TeMnepa_

1)pbr I BJaxroc'J Ha .pe4Holo ab(coly B'l rllpHolo J.\qa lloc PII-

Hroo H.rpva o t2iirH Fo npo{pr'l"1lo. chalovy c r\aprbl 'rcro-nbryt
MeToE .rHc1, dHorO ,HlFrlr poBaHl'it no 'rBecfHoI QopIl)JIa (-inv I

coHa,
floAo6HyIo MeroAtrKy npuvenr,r J1anr,[8] Arq noBblUleE[s roq-

EOCTIi paAtroaa,\bHoMepH6tx Ir3MepeHl',Iil. oAHaKO B CBOnX pacqe'rax

100



oH noflbsoBa,'rcq crariaapTHlrMrr rpaaHeHraMrr TeMtepaTypbr n
B!'raxHocTrr 3apaHee onpeae,'reHHsrMrr Ha Kax<ayro,4aTy, qTo 66rJlo
rpy6srM npr'r6JrtxeHfieM Qa(TuqecKoro cocTorrrurr aTMocQepr,r B
MOMEHT U3MCPCHIII,I.

AHa"lorH\t yrc 3adaqy p.Lxapt Meron onpc!erpHrlfl rcMnc|lryliri
no BDrc')ie rofpzH 'rroro cror. npejr'ro){{eHHHii A, E, .t,clolrrulc-
BbrM L/1.

llpeAloxeHnaq cxeMa pacrJeTa cyulecTBeHflo oT!'IuqacTct (aI(
no ToqgocTu, Tax fi no MeToatKe onpeAeJIeHHt MeTeo3JIeMeI{foB o1
orucaBHbrx paEee [7, 8]. Ec,'rr, cor,'racHo pa6ore [7], roqHocrr,
onpeAer'!eHr.rr feMriepaTypbr Ha BbrcoTe 200-300 M or{e8!BaeTct
noaperrHocrbro .!1-2', rc B EaueM cJryqae oHa paBAa +0,5o, 3To
aocTllaaerct B repBylo oqepel6 orHoctrTerlHo BLlcoxot ToqHocTbIo
oirpeaer'reHuq rpaar'reHToB, ars HaxoxaeHut KoTop6rx gcnoJrrr3yeT-
cr sr]rcoTfilrll ]rflTepBa,,r Mexay yPoBseM cJrofi uepoxolaTocTri r,r

CnlcoK rnreparypbr: L Bapotuqaq Il. l. CrpoeEue sraHero cror arMoctlre-
,br (0- 0.5 R!) B n.proa AH rton. rpoB.(o4 .k.-e0durr. .TpyaF fl-O .

1963. Bl n. 144/40. .. 102 110. 2. Bapaa4oa 17. ,4. H.Roropu. o.or0HHo. rh
flpoe!4. norna,rpaAo,o..or dNoc4epu Ha' no". Maxranr. - aTp)&d fIO..
196i. Bdn. l07. c. l6-i07,3. \4otura6 n. t. O,poor 06r"i !qeopoiorrH
,r1.. fr0pov'.-.or d.r. 1968,875 r.4. Ma).ltxu. O..4. Il.r.oponorrq B pdlno-
rcoAeHr. KHrrHeB, <Kaprr MoraoBesrcrc), 1968, tl2 c- 5. Masnclrnuq O. A.
Pe3yJrbrard rccneaoBaHrr rocHos! r3MepeHur reMneparypd ncuxpoMerpNe-
cRr t repMoMerpaMtr B 6yrxe. - (Mereopororre r.r{poro.sD, 1964, N, ll,
c. 49 5t.6. 1(oHcraHruqo6 ,4. P. I,IcnapetsHe e nprpo,re. .11., lsapo qeorcnar,
1968, 532 c. 7. tDedapuq% A. E. Meror onpenerenrq reMneparypd Bo3ayxa
ra pa.rrcHu( BU.ora\ 6 norprHrqeo\ croe arlo OFpb. - ilcor."rr. Rapro-
lpa+ar a .'pod'o1o a. rxi,, 1975, Bd . 21, t. ?0 74. L LonC H. Obct dcn
Einlt!3 der bodennahen Lultschicht aul die Mikrowellen - Entfernunssdes-
srng. r'qrbe'len au. der VermpssunCs- ud (arten\e"en oer DDF'. 969.
B. 19, S. 102.
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,IbloBcxHii nornrextsuqecKnn rscrHryr

o BblfoaHtfruIEI{ ooPME TPEyroJlbH ttKA
B TP I-IJIAT EPA U I,I I,I

B pa6ore Ii] paccMorpeHa BlrroAHeiiuar OopMa rpeyrofllr{Ir-
Ka c n3Mep€HH6rMU A!5UHa fi CTOpOH, OnBaKO npu 3rOM AeJra!'rncb
rpy66le npeAIIo"!oxeHfir, npfiMeHr!'rqcr npn6,rrixeHH!Ie QopMyJlhI

'f, 
c!'IeaoBaTeJrr' o, BsrBoa no!'ryqh'rcr npIJ6"'II'xeFnr'rM.
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