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A, B, AJIEKCEEL

II CCJT E.II,OBAH H E B EPTI,I KAJI b HO N P EOPAKUH H

HA,II MOPC(ON NOBEPXHOCTbK)

l. Onxxv x3 o.HoBHbrx llcroqHhKoB norpeuHocrei npH onpe-

ne,IeHnt MecToHaxoxaeHug yAareHHblx o66eKToB tBrgeTct B,Iit-
Hre seMHOfi pe$paKqnu, yquft,rBaTt' 3To BrrqHre oqeHb TpyaHo,

ral{ KaK napiMdipbr alMo.dcpbr. or xorophlr laBuc r yrorl peQ'

DaKr{,rH, Ii3MeHeIOT.9 BO BpeVelltl l,l npocrpaHcrBe. IJ psle paooT
_noxasaHo, qro ocHoBBHM 0aKTopoM, B'rnqrcquM Ha 3HaqeHlle yr'ua
peopal<qx , gBrtercfl pacnpF,qe'leHMF Tcrln'parlpblr B cJotx Bo3-

avxa, qepe'] I{olopble flpoxorxl cBeloBoH /yq ll. zl'- 
flocxo,,ruxv 60rbue no,'IoB Hbl coJHpqHoro qrryqeHHt Aocrrraq

noBepxHocrx, nocrynaer B arMocoepy nyreM Tefl"Ioo6MeHa, pac_

lpeAe,rexne r€Mnepa'rypbl B ltli3xr c!'rotx arMocQepLl B 3Haqn-

r6,nlroi uepe sanuciti-or crpyKrypll n rina noAcruralo leil no_

gepxnocrr. Bcreacrehe troro. xaxaovy paioHy np cyul ror lrnl
nHbi cyro'rHuft u rolloBofi xo4 yfna peQpaxuxH flaxoo'ree cyul€-

crBcHslt parr,IqMt vex[y cyfor]HblM xo.1o\4 yrra peQpaKquu Haa

cvrxetr H Baa Mopcxot noBepxHocrblo' 2. qTo6bI onDeacrrlrl' cyroqllLlii (on yrra pcippaKuxli fian

Motrcfioi? noBepxHocrbn B ntH6pex}'oi loHe a raKxe ag)ttcHl'Irb

3a;ucxvocrb i"ruurnsr yr'na peQpaKu H or tpa,4Mellla reMnepa-

Typbr Bo3tryxa.6Hru npoBe,leHbI HsMepeHrtl B paioHe ropo4a (ueo_

lloc].rH.'- b6""*tot Ea6'roaeHtt cJlvxtl.r roqeqnblll cBerturticq lrcroq-

HxK, xoropblir naxoAxrcq lia paccrotH[r 8046 M or Ha6'rlolarenq'
B xaqecrie lcroqlltxa cnor'Ib3oBaln 

"raNlny_Oapy, 
no3Bo'rltBllyro

noLlvqhTb aoclaTotlHo H leHcqBHnc HaIIpaBIeHHOe X3lyqeHle Ko-

rop;e voxHo 6Hro Ha6'1ro0a I b xp) r.,roc\-oqHo 14ii:q"lt:1:::tl
u crDvvpHIoM C4Vll{rlJl Bblcoxo,oqHblil acTpoHoMxqecKHt yHxBep-

.sn is z"lz". oi 6sr,r ycraaoe.rer Ha urardB' u 3aurLueH or
norneicrsrr co,nnevnux nyueii Burrora nynxra Ha6'lloreH t HaA

vDoBHeM t\r^Dq coclaB'rttra 42.1 v. a Bblcorc llcroqdll{1 - zJJ M'

6't;;; ;";;a;;;;; i"o""tpn"""*rt HuBprupoBaH'reM c oDrn6-

ion +5 cu. yro'1 peopaxu u Bbqliclql xaK parllocrb Mexay

ItcTtlllHblM ll Ii3MepeHHb'\I 3eHqrrlblM 11 paccTo9HHtlM U

(t)
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3eHu,rHoe paccr(JrHue Z' Aaxol.Aru !o creAyroqefi QopMyne:
_, r{J,r xn+ 180.

2 tz,

r/1€ ft.II - noKa3aHrrr npa6opa trpr.t (p\rre crleBa; xn _ noKa3a
Hr.rrr^npH Kpyre cnpaBa,

---:p"anlo 
KBallparuqecxar rHcrpyMeHrarbfia'I ornH6Ka yHu,BCpCanbHoro uHcTpyMcHTa CK!'IalbrBav'Iacb LI3 Bl,I3ltpoBalturr Ha

IA_1I:i11. HenorBlxHyrc roqx,,, orcqeroB no auyM MunpocnonaMr ypoBdro. LorpeuHoctH ae-cd ri; BnprrKa.rbhoro .\pyr. ; cocraBneta !2.1".
, Hr\' r, Htrq .. t hbt\ prccrorH tl npoBo Lr,,t c I3 rto.t, nor nronn rvlJ ,.. np;\p\ t5. t7.20,22 A 27 ||loA,, _ r{DvrjoLvroq-
Ho. UicqerLl 3o Bppvr t{p}f.to.v oqHb|x ,rjMcpetrrii ,,r] rr,ro Ooa,llKaxnHtt 'rac. !tpNr kihtbr,, no1,la.a, Crr , a,ra noxorlnrq
MUXpO.KOflOS npll Kp]lax cn.qd tr (npJsa. B no.ryv.r,"srt, rnav..rlllt BHOCTIU lpoBc h. onfr,0e"reHH):u no cnoco6v

^o:\4c1oKa 
l5l. uc,l,rqhHy nonp2,1(h obrrHc,,r..H no QopM),1e:

at: [50-(r1n) ] a, (3)

i*",J ; ".1"_1i..r-:li" 
q )posHa .1.i., i.rIoro -pH6opa. paBHae

' ,zJ. urHoBpeveldo c oflp.t,.f,e,tr,,\ .,,rurn"rr paccrorini l,-McJJr,rrH MereonapaMel.pbr a.rMoc.bcpbr: rer,rneparypy, 4an,renue,cr(opoc,b r fianpaRncHre 
-Berpa. TeMneparypy onpcae",ra,ru nprifloMoIItrr ;tarqrr(olr rHna TCfI-351 (ro,rnoc.rb !l3MepaHrr, +0,1.t)

:j1..:lll:.?llr 
nt 2. .s, t0. ts.20.2s r'a 2s..rcrponoii,,",,;.-i.;:

I:"jll"r"! I c;,vnr-r xnnMKn.Bonblra pa,.ro.ri,u npr,"pr" b0 *oI ir( r,.itirnr,. r.ry,r. r, !. Il^r(i ra,r,r)] pef,crpIpoda,ly a cavo-rl\'. KpnMo roio, ll Heno.pencrB, ,roii OrH.
.,:::i l:'. :.9',l,llj| ,,;,.f,r,,r,.,rr', r .M.r,{rr.,b oio np 6opa 6brnoycl altosJrcuo o 4I]yxI{cr.l)ol'oii srarrrc, tra xo,fopbrx rroMeua,rlxncuxpor\rclpbr fl allcM0Mo'rpbr na rlbrcolc 0.5 x 2 N{. naBneure Bo3,ayxa onpcncrrr.rrx KaKj o6rc(1a tra6Jno,{errkr, TaK U BO3,re !3Me_
lllJorlbHoto apn6op". fl.llcI /qato\4 H ro oho qaHHu Dr60r 6bl.rutpo,*T::' 

""11' 
'rpr.6onH I onpcner..Hbr r'..o6xoaH\br; FonpaBK .r, uopaoorxa Marepyalla Jzhrhtqi. lcb b f. !r,t)toul,v. 6br"Tfi

:":::l:ll:, 3erru.ftbre paccroqHuq c yqcroM nonpaB(n 3a ypoBeHb

l^.:*A:l! nonpaBXlt B orcrrerbr no uereopo,roruuecxuu'irpu6o,
p_aM bHqucnrru Be.p,rrKarLHLre rpaArerrTlt no noi,ryqoHHbrM fi3,M(.peHuh1| pa" octrit rei{nepaTvp a rq .,lon sorayia t5_25 vno QopMyre

. (4)

nepenaa BbrcoT
apeMq npoBoae-

AT\: -;- '

rAe Al - pa3HocrB B
pacnoJroxesnr Ko,fopbrx

noKa3aHrrt jt_TepMoMeTpoB,
pareH ]] llOCXO,rrbKy BO



?ga
Pnc. l. YclrcrneHHue 3Ha
cenlu cyrouHx xoroB
BepJ!Kaibron Perpparurn! revneparvpL':

H r ri3MepeHxir l)e3Knx r3NleHednii norolbr rre 6Lrro, Ha ocHoBc
HaOlrlrcACHIlI,l 3a C CyTOK Ollr'I Onpe,leneHLI CpeAHHC 3HaqeHtt rpa-
arreHra rcMncparyprn (puc. l). Ha pHc. 2 lr3o6paxcH rpaQBr( H3-
MeHeHnr 3eHnrHbrx paccrorH n ao, Bo Bperlrr H noc.,re ao)KAr.
B Te.r€Hr{e ,'laflIloro nepro/'la fi3MepeH}lr npoBoanrx qepe3 xax-
abre. 15 r{rn,

Prc. 2. 3naqeH{e Eeprr-
kan6non peQpakqr! Bo

llo no,,ry.rennr'rM 3Haq€HfirM Mereoporrornqecxux napaMerpoB
arMocQepbr 6brr Bbrqrc,ren xo3ooHqHeir peopaxuHr no cne,4i/lo-
nreii OopMyrc [1]:

ft :66s,7i (0,0342+\,) +AA",

p T"t 'f- do
rne dA.. 0.0002.r2p : : {0 52 ^" 

_r0.r4y } +0,00004r :+ :,?0 1' Prl 4he vnpvroc1b BolrHoro napa. x{r pr.c1.; P ,la8reHHe Bo3-
Iyxa Ha BLIcore lr, MNt pr. c't.; Po:760 uM pr. cT.; Rd - ra3osat
nocrorHnarr:286.36 rJl/c, rpar; R pa,txvc 3cMrn:6371 KM;
g - ycxoperrne cr.,rLr rrxec.ru:9.81 M/cr; Io ]'I 7 reMnepa-
Typa Bo3avxa coorBercrBerrro Ha ypoRHc Mopr fi Ha RbrcoTc ft.

flo,ryqcHHLIe R pe3yrbrare pacqeroB 3naireHnrr Ko3Orirrlnenra
peQpaxqnn conocraB,!r.rx c eKcneprrMenTaJrhHblMfl. A,rq 3Toro
6bL,r oflpcilcreH xo3Q$xunenr pcopaKul]t no OopNry.,re:

,- 2P

':n. (6)

l^c p .... 3HaqeHne yr,ra repr xa.,rr,uori pedrpa({x!; D t.J,nna
TpaccLr R yr,,roBlrx cilnnnqax, onpcllcJreMarr Il3 pacqera, rlro
l?:1852 M (pxc. 3).

Ilr,rJIo tpoEeIeHo rarlxe cpaBHeHne no.lyqeHnoro cvrorrnoro
xolll RcpTUxa,,rbnoi peoiaxqrr c cyToqr]brri xoAoM nal MopcKoft
r(nr{'pxI|ocrLro r HaA cy[e11 (prc. 4).

(5)



4 PaccMorD v no,1j'-eHh6l' pe3]'l6ralbi Cyro'lHl'li xoa Bep_

rrK;,1htrofi pedpaKuxu {prc l) suo6urP c'le')ef 3a cyroqHt'IM

**l";i: :t+m"'f x"J;l#"1:; ";:' ll1"'1fr:i:Ft il?i#J;;;i;*; '*" i iinann"'ou reMnerarYP

:. ::, n 
"d 

""'* 
l"-il, x 8lT,t*l,x 

"'i 
; i. i 1l l T iil ; xTIJi 

-,1''1il

;;;"; ; *; But. vro h onpcne " Irrbrit no url''peHHHM reHur-

Prc. 3. CpaBHeu{e Ko3Q+u'r!-
eu!a peQpanlrxt, norysensoro
pacaerHdM lyrev t3 Mereo_

narHdx, c onperetenEdM t3
la6nonerrrfi 3eHtrtrdx Pac-

cTocH,fr:

,6druleirs p.itp3Krtrr, nonvqes-
r;e nrre\ sireleHrq seHsridr

nu 'l'.pMyre rr,

H6rf paccroqHltii, ssaqfire.Ilbrlo orrllqaercq Do BetuquHe MoxHo
npeano,"oxuro, qTo n3MepeHI'It rpaaueltToB TeMnepaTypbl B oAsol'l

n,'tn necno,rlrnt Toql(ax He Aalol Bo3MoxHocTl'l no'ryqI'ITb TOqIryu

ux$o'pvauno o coc,oflHlll'l reMneparypHoro no'jla BAor'16 
--BceI{

rpaccu, uro npnBoallr K norpe socl,]\I npn BuqucneHhlt Ko3q-

Qnquerjra PeqPalruuu.

Pnc. 4. CpaBHeHre nory\erEo
ro cyrocHoro xoaa Bep (arb-
uoil pe$paxq{t c. cYroqHdM'
xoaaM, n.n cyueu ! MopeM:

Mar xecq{r r3MepeHlrrNn HaI

'nrprx-lydkrRp

CpaBHr.{Bar noJvqeHHHe pe3y.rrbrarbl c !5I'{reparypRblMu aaH
nr,rMIl (pHc. 4), MoxtHo cAeJIarl, BbtBo4, rrro cyroqHblI{ xoa Bep-

rrxa,rrnoii oerbparutnri Haa 3anuRoM 6o'ree 6"11130( K cyroqsoMy
xoay uaa iyluei, qro o6a6tcliqercq B.iIl'ItHxeM reM,neparypHoto
no!'rrr cyrlju. OaHa(o ecrl' cyllrccrBeirHoe or,rluql'ie y cyroqnoro
xoaa peQpaKql{li Ha,4 3aiItBoM aBa spKo BblpaxeHllblx MaKcIiMy_

Ma: oxo,'to 8.r { 2l q. BpeMe Bocxora h saxo,qa co,'IHua npn flpo-
Be4eriuu u3MeDesrii 6bLIo coorBercrBeHHo oxoro 4 q 20 MfiH n

tg ,r 50 MUH lornevcno xfecrlxaun ila pficyHxe) 3avcruu, uro
npriMepHo Ha 3TIl xe ncp],loAbl npsxoaqrct Hau0o.!blxne 3Harle-

H}lq Beprr'rxarLHoro tpaauesra reMneparypbl (puc. l), xort Beqe-

poM Y aocrnraer Ma(cItMyMa B 17 q, qro MoxIIo o6bqcHrrl' 3a_

xoAoM co,tlHqa B 3To BpeMt 3a M6IC.
BpeMrr xc Mal(cuMyMoB peQp,lxquoHsoii xpnBoii cr'lBnHyro or_

rroc'Te,'rbHo BpeMesr Bocxoaa II 3axoaa co,lHqa BnpaBo IlQxMepl('
Ha 3 q. BepofiTHo, 3ro MoxIo o6bqcHHTb cneaylolltM o6pa3oM
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U BOCXOAOIU COTIHIIa aO3AyX flOCTeneHHO nporpe!aeTct, lta qTO

Tpe6yercr onpeAeneHBoe BpeMrr, BepTnxa.'rbr.rbrii rpaAuerlT B sTo,r
nepUO.l Haqr/HacI yNIeHbUIalbCg. xO1? eul. AOBdnbXO 3hAVhtCJICIL
\ fioJry,4Ho l]poucxoaur orHoqrre!'rbHoe BBrpaBr[lBaH]le cJroeB Bo3-
4y\2 no re\rnepnr\pe. qeMy cnocoocTB).fi x ryp6yre'l rHoc nepc-
M.lryBaHre arvocQ.pbr. B ncproq i I2 no l0 q rcvneparypa
Moprr y 6eperoB H r:eMnepaTypa Bo3.qyxa Haa r.IlrM or,'r[qaeTct
(B neproA nponsBoAr'rMbrx rr3MepeHui) Bcero Ha ABa--Tpu rpaAy-
ca, qTo 3HaqLiTeIbIto cHuxaeT fen!'roo6MeH Mo(av Soloji !t Bo3-
nyxoM, l_Io,roM) 31aqpHfir Bepru(dlbHur rpaarcnroe rcunepa-
Typ6r !r BeprnKa,rbHoiri peopaxqrj! B sro BpeMr MuHuMa,llHd,3a-
reM RipxHr{q cJrou Bo3Ayxa c 3axoAoNr coJrnAa saqr.rHaoT 6r,rcTpo
oxJIa)K4aTbct, Bepl}lKaJMbIl-a rpaaneHT yBeruqgBaeTcfi , q1'o np,t-
BOAnI I( yBerrrreHuro sr{aqeBUri yrr''ra peopaKrt}r , Heo6xoArMo
oTMeTlrb, qTo B gToT nepfioa Ha6nroxaercn pacnJr6rBaHfie u3o6pa-
xeHHri B pe3y!'rbTaTe cr.r"!6Hoi Typ6y,'reHTHocTfi, \ro caTpyllF eT
onpeaeneHne 3eHI,rTHoro paccToaHIlt, oaHaxo Ha AauIIbIx BblcoTax
3Th tB,'tcHhr BUpzxaror(t B 3Haqfif.,q6 o rreHbueli c-encHH, rlr M

npfi Ha6JrroAeHusx Ba rpaccax, pacno{roxer{H6rx 6rHxe K Mop,
c(ot noBepxHocrll.

flocxo,r"r'y npr aoxre 6br,rH flpoBeIAhbr eIuHuqhbre hTVepc-
srqi Ha ocEoBarrr nx aaHHlrx (puc. 2) He.lb3r caer''rarh npaBfirb-
Hrrrx BbrBottoB, oIHaKo HecoMHeHeH foT ipaKr, q,ro BcKope nocJre
I{aqaJIa I(oxnfi npoxcxoafiT BlrpaBHrBaEre TeMnepaTyp6r Bosayxa
B Hnxnnx c!'rorx arMocQepbr u apo6"'reHire KpynHbrx ryp6ynerjTr{brx
deoAlopoasocreti, a 3To npnBoanT K p$noMy yMenbureHtrro 3Ha-
qeHuq ynla peQpal.ltnr, KorAa Aotirtb npeKparqaeTcrr, EaqnHaeT
yre!'rrqnBaTbcrr BepT!l(anbfilrI' rpaareHT TeMnepafyplt, q,|o npr-
BOAr,rr.K yBen ruei|'rro yrna pcQpaKUHn.

b. HTaK, B pe3yr'rrbTaTe MoxHo oTMeT Tb cJreayrouee:
3fiaH&e Bepruxa,!bHbrx rpaAr'reHTots TeNrneparypH Ro3Ayxa no-

JBOrrPel fyIhTb O 3HaqeIUr\ rl .vro{HoM xo4e xo?oQyuHeHTa
peQpaKqun .[xrub c onpelelreHHofi cTeneHbrc foqHocTlr.

Crro,,Hcri ron 3IaqeHrii B.pr KarlLfioj peQpaKIlh/ Ha! ra,ru-
BOM l.IMeeT ABa NIaRCLIMyMa, CAB!lH]Tr,rX OTIIOC'TeT'IbHO BpeMeH]]
Saxoaa Il Bocxo4a corHlla BnpaBo Ha 3-4 q, x oflpeae!'rseTcr cyM-
MapHbrM Bo3aercTBlre[l TeMnepaTyplrbrx noreit rlaa MopeM n cy-
txcii.c oco6e'{ rocTqNrfi. onppnaj a o11rv,1c{ \recDrb 14r.{ ycrqoBlrrMr'r,

natoor.. o'l|aronpqcrqb M 3pe,\'t.Hev nJlt olpc!.IcHhr reH T-
Ilhlx paccTorHnfi rrB!'rseTcr lrepHol c 12 no 16 .r.

AoxA6 npnBolnT K yi\{eHbureHfiro 3Ha,{eHui:i yn,{a BepTllKarr,-
rroil peopaKrinu npnMepHo Ha 500/0.

flpH npoxo)<AeHfiu ryqa Ha Bbrcore 6o"!ee 15 M rraA noBepx-
!rocrbto BoAbr orpr.rqareJrbE6rx BHaqeHniri BeprnKaJrbrrlrx peOpaK-
lll,ll e ua6rloAaercrr rl B rroqHoe Bperr{, xoTr npx 6oree HrcI(fix
tl)ncxT(rpurx sToro cnellyeT o)KrraaTb, Ka]( y[a3aHo B pa6ore [3].l, !aK'|l()qeHue aBTop Br,rpaxaer ucllpeHrrrorc npu3HaTe,'rbHocTb
ll, A. Baclr,renrco sa ;one:nbre Kor{cy{'rbraqu}r rl rloMoutb B pa-
l'l)ro,
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I. t BAr'IbHEP

O HEKOTOPbIX ACNEKTAX NPOEJIEMbI YqETA
MECTHOTO KOgOOHUItEHTA BEpTI{KAJIbHOn

PEOPAKIII{ N NP]I TPI4IOHOMETPhTI ECKOM
H I,,I B EJI IIPOBAH I,I I,|

KaK yKa3brBa,iocb B pa6ore {21, npuNleHeHne Ha 06ruuprroii rep-
ptropxfi coserc(oro ceBepa x R HeKoloprrx np]rrxx c!'ryqarx Me'
Tolla, npn xoToporr rra acex nyHKTax onpcaereHHofo yqacr(a npr-
HuMa,rcq o6usil Ko3o$r'runeH, peopakurlr,, npuBoAllrro K cHrjxe-
Huro roqHocrH orMcroK nyHKroB. B cBr3x c aTnM 6br,,r Haqarbr
noficxll NIeToaoB onpele.qeHfit lloc,a'roqlro ToqHoro 3IrarreHHt
< ecrsoro> Ko3o{prqqcHra peopaKqu! tJrr aaHHoro llecTa r Bpe-
Merrx {3. 41.

Pe3yrbrarbr BbrrrorrHenHr,rx rra Hauerr npeAIIpHt'fH!r B l9tj7-
1969 rr. pa6or Jl, 21, nporeperrrne lla flpor3RoacrBcHHl'rx 06LcK-
rax o6lnrpHori reofpaQnt{ecxoii 3oH6r (rae)KHbre rr 'fvllnpoBbre paii
oHH 3aDa,Irio Cn6rpcl{oii nx3\ieHHocrll), noxa3r,liJarot, qro /l,'1t
aHa.[nTrqccl(l1x 3accqc( Bccx BlrAoB 3alaqa onpe4c,rlcHlrq <NIecT-
Horo> Ko3QQnrrHeHra Bcprnr{alrrbHoir peQpa(4nu Kax npr pyqlloM,
TaK U np{ MauurrrroM crrere, pernesa yaon.qeTBopnrerlbHo.

Hr)Kc u3,,ro)KeHbr reoper qecKue ocHo!br r{ IIpIrReileflbI pe3yJlb_
rarI' npaKlHricc(oii npoBepxrl apyroro MeToaa. npxNlennMoro B

rP aIry,lrulroHHrrx u nolrrr'rroHoMcrpuqecKnx certx JrFc6oii reo
Mc'fp rcc(oii rlopuu, Cyurnocr; ero 3aKJrcqaerct B opranfi3aqrr
IlI6Jr!r3rncJrr,ro R qeHrpe yqacrKa <cJt_vx6H peQpaltq fi>, 'ro
cclr) rrcnMarrl\nrl'Hx fia6,rrolenui Ha r36paHroM nyH(re rpuaHry-
nrru|lr (rl(.rrrpanhr()M) 3crrHrfir,rx paccrotHni Ha pt! cMexHbrx


