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BBEJEHME

TTon xnuMaTonorrefl OOGHYHO NOHWMAIOT u3yyeHHe W OMHCaHME Cpen-
HEero COCTOAHHH W HODM3JRHHX H3MeHeHWA mOroAN B Pa3AUYHHX Mecrax
3eMHON nOBepXHOCTH. HeoOXoMuMBe Od 3TOro HARHBE HAQAYYAOTCE NYTeM
CTATHCTHIRCKON O6paBoTKH MHOTOPAETHMX HENOCPENCTECHHHX METEODONOTH-
yecknx HaGmoneMull, IT03TOMY KJIHMaTonOrns B ee COBPEMEHHOM COCTOSIHHU
ABAAE (CA HHCTO IMMUPHYECKOR Bayxoft, Toasko B METSOpOROTHU MH HMeeM
nepexosl K TEOPUH, TAK KaK 9Ta HayKd CTPevHTCHA OOGBACHATL SABICHNA
NOroAL Ha OCHOBE 3aKOHOB (MIHKM W Taxum OOGPA3OM OTKPHTL 3aBHCH-
MOCTB MeXAY XNHMaTHYECKHMH ARAEHMAMU K HX OCHOBHRIMH NPHYNHAMM.

BaxnefimeR npuungof BCEX TeNJAOBHX #8ACHHM Ba 3¢MHOH NOBEpX-
HOCTH M B armocdepe ABAAETCA CUMHEYHAA PARAINUA, €€ TPOCTHAHCTBEHHOE
pacnipenenenne, oGycnoBneHnoe GopMOH 3eMHOR NOBEPXHOCTH, H ee H3Me-
HeHus CO BDPeMeHew, cBfizawpne ¢ ofpauwtehvem 3eMan Bokpyr Conuila »
BOKpYyr CBoe# ocu. [lpumenne 3eMau BBI3HRAeT CMeHy BpEMEM Ioma, Tax
®e KaK H CMEHY AHA M HOYHW. YTOM MameHusd COXHEUHHX ny4eil Ha 3eMAyio
NOBEPXHOCTL H3MEHAETCH B TeUeHHE CYTOK H B TeédeHHe TOAa, & TaKXe NpH
nepexcle #3- OAHOA MIKPOTH HA APYryio. BMecTe ¢ HUM UIMEHRETCH # KOMH-
YeCTBO TEN/IA, NPHHOCUMOrO COMHEYHEIMK NYUAMN KAKOMY-1tHGO MecTy 3eMHON
NOBEPXHOCTH, a CNeROBATENLHO, H TENNOBOe COCTOMHHE 3TOro MecCTa M
NpUAETAOLIEre K Hemy, C10s BO3AyXa, Hev.usurenbHO nosTOMy, 4T STOT
¥roa HaKRoHa, Bupamaeuuﬁ rpeveckuM CAOBOM xAtvery (Haxuona'rb), nocny-
KHA OCHOBO® nns cnrosa ,Kaumart‘.

KonnuectBo COAHeyHOHM panualiu, ee H3MeHEHWS CO BPeMeHeM, BJnuf-
Hye aTMOCQepH HA HEee W TeILIOBHE De3VAhTAaTH STOR PandalUun —— 3TH OC-
HOBHHE KOMMOHEHTH KJAWMAaTa 3eMJM — NOCTYOHH TOYHOMY MarTeMaru-
YeCKOMY HCCAeNOBAHHIO, TAK UYTO MOXHO WHCTO MeopemuHecku NOCTPONTD
CxeMy KJumaTta, OnpefeAseMoro opwolt aumb coanevdoft pamuanvel. Ta-
KOR QUKTUBHHI KAMMAT 3€MHOro HIapa, NOAyYeHHH# B pesyabTaTe YHCTO
TEOPETHYECKHX DAcyeTOB, MTHOPHPYIOUIUX RCe NOCTOPOHHME RO3REHCTHA,
HARLIBACTCH COAAPNNHM, UK MAMEMAMUYECKuM, KIHMATOM, JTH HA3RAHWA
YKA3HBAIOT H2 MPOMCXOXIEHHE TOHATHA KM Ha METOL ero uayuenus, Co-
NAPHOMY KJIMMAaTy ¥ NOCBALEHAZ MNpejpnaraeMas KHHUra. .

Teoperuyecku#t pasgen yueHHS © KIWMaTe BOSHMK OUYEHb HEXaRHO,
NMOCKO/ILKY JNHUIb BO BTOPOM HAECATHASTHH HAero BeKa Mbi [0OAYUWIH
NepBHE HaleXHHE JaHHLE H3MEDEHMY COJHEYRo# panyall¥yH R 1OCKONbKY
K 3TOMY e TEepHORy OTHOCUTCH YCTRHOBJEcHME MaTEMAaTHYeCKOR CBa3M
MeXay CONHEYHOM pamrauneft y TeMnepaTypoit aTmoChepH.

Oanako 3Ta HoBad 061acTh KJAHMATOAOIMY Yxe RoOUIach HeMaAOBaK-
HHX ycrexoB. OHa naeT BO3MOMHOCTb IMIYGOKO NPOHHKHYTH B MEXEHHBM
TENNOBHX ABMEHHR He TONALKO Ha Jemne, HO H Ha JPYTHX MAaHETAX H

-



6 .  BBEJEHHE

TEM CAMHIM [103BOASeT BHATH AaneKOo 3a Npejeds HALIErO HEMOCPEACTBEH-
HOro HabaloxeHns.

9to orHocuica ne TONBKO K TPOCTPAHCTBY, HO M KO BpeMeHH, TaK
KaR K tmcny BHAYRTENbHERIINX NOCTHXEHHA 3TOH HOBOK OTpacAM HAYKH
HaRO OTHECTH H3y4eHHEe KIHMATOB Meoa0rH4eckoro npomioro 3esman. HumenHo
MOSTOMY B RAHHOR KHATe.GyAeT PacCMOTpPeHa NPOGNEMa NMANEOKAUMATA.

Comepmenro ACHO, YTO B CHIY caMON NPUPOAR NpPEAMETa B H3NOKe-
HMHM He YAanoch OGORTHCH 6e3 NPHMEHeHHS MaTeMaTHKH; HO YTOOR ‘cCxelnath
pesy sTaTH XOCTYNHHMU K HEMATEMATHKY, B KOHUE KaXAOro pasnenz poba-
‘BJIEHO KpaTKOe DE3ioMe, B KOTOPOM B npocroﬁ RocTyiHO# dopMe U0~
KeHH BCe OKOHYAaTeIbHEE BLBOLM.

Bcw rema paafuTa Ha TPH pasxena. .

B nepsoM pasaene u3YHaeTCA W ONHCHBAETCA COJHEYHAS DAMIUMA U
e¢ HaMeHeHH? CO BpeMeHeM, Ge3 yyera sauanus atdocdeps. Ipuxon cox-
He4HOTO TeNJa B HNAHHWNH MOMEHT ONpefendeTcs TOMBKO B3aHMHHM MOJIO-
wennex 3emau u CoaHIa, H NelO CBOAHTCA K DEUIEHHIO TEOMeTPHYeCKOH
Banayd. Hameredus KOANYeCTBA CONHEYHOrC TeNNa CO BPEMeHeM 3aBUCAT
TOABKO OT OTHOCHTEAbHOTO ABsXeHHs SeMad w ConHUA M ODWCaHHe HX
APEACTABAACT ACTPOHOMHYECKYIO 32134y, KOTOPYIO MH MOXEM paspemuTtsh
¢ TOK TOUHOCTHIO, KOTOPYIO HaM JM3i0T MeTonk HefecHoR mexawuku. Takum
_ MyTeM MBI MOXEM HCCAeAOBATH MATEMATHYeCKH HE TOABKO CYTOUHHH M ro-
AOBOR XOX COMHEeYRON panualMK, HO M ee BeKOBOR Xof. B cessu ¢ sTum
MBI MONEM HasBaTh MepBufl pasfien acTPOHOMUUECKUM.

Bo BTOpOM pasnene n3yyaeTcd BAWAHHe aTMOCHEDH HA COMHEYHYIO
PAIMALHIO H BHBOMMTCA 3aBMUCHMOCTH MeXAy TEMNepaTypoR W WHCOMALHeH;
B pe3y’bTaTe OK23uBAETCA BOSMOWHMM NOCTPOMTh CXeMY COMAPHOTO Kan-
MaTa 3eMHOrO Wapa. 3TOT Pasfen OCHOBAH HA 3AKOHAX M TEODHAX (PH3UKM
M TOSTOMY MOMNET GWTb Ha3BaH, B NPOTHBOMOJIOKHOCTH MEPHOMY, tnzne
YeCcKHN.

Tpetutt pasnen MocBAlleH H3YYEHHIO HAMSHEeHWH KIMVAaTa B OTHANEeH-
HOM TPOUJIOM 3eMAH, NOCKOAbKY 3TH H3MeHeHMH OGYC/OBACHW H3MEHe-
HHAMA KOJAWYECTBA moaydaeMoH 3emnedt consmeunol suepruy., 3aech Gyner
HOK3a3aHO, UTC CMEHA KAWMATOB YEeTBEPTHYHON SMOXH C €€ HeCKOABKHMH
NERHUKOBHMH ¥ MEXIeIHHKORHMH TepuoaamMy MOMeT OHTh CTOAb MNQAHO
ofbacHEHa € TMOMONIbI0 HM3YUEHHA COARPHOTO KIAMMATa TeX BpEeMeH, YTO
MOXHO Rae NOCTPOHThL ACTPOHOMHYECKH OGOCHOBAHHYI0 XPOHOJIOLHIO YerT-
BEPTHYHOK 3MOXH, '



1. OBNYYEHUE 3EMJIM BE3 YYETA BJ/IMEHUA ATMOCYEPH]

§ 1. CoaHeusan nocroansas. 3axon o6ayderus. BoobGpasuM cepy,
uSHTP KoTOPORk cosnajgaer ¢ HentpoM CoaHuma w- pamuyc KotopoR p Ao-
CTATOYHO BEAHK AR TOro, d7o6pl Mul MOrJAH CHMHTATh COJHEUHHE JYYH
DepNERAUKYAAPHHME K SAeMeHTy NosepxHocTH cdepl. Ilepeceverue ocn
spaitenns ComHna ¢ 9ToR chepoft AacT Ham NOAOC, a nepeceyenue ¢ Hel
nadckocTH 3xsarTopa CoiHuAa — 9KBATOPMAMbHHA Kpyr cdeph; MoNOKeHHE
n1060% TOUKH 9TOR MocAemHeR ONpENEsUTCH ¢ NOMOLIBIO rexnorpadvyeckolt
WHPOTS ¢ H TeAHOrpadu4ecKol ROATOTH ¢, OTCYNTHBAEMO# OT Kakoro-
An60 (PUKCHPORAKHOrO HAYANLHOTO MEepHAHAHA.

O6o3nauny yepes dW KONHYECTBO AYYHCTOR 3HEpPTHH, npo-rexaxomee
3a BpeMs df uyepes eHMHWUY NOBepXHOCTH Hauwed cdepu; Toraa 8a exus
HUNY BpeMeHW 4epes TY ke eRWHHLY MNMORepPXHOCTH NPORAET HKOMHYECTBO
Iyepruy, pamnoe - ' '

: J= aw - ,
= Tar

2Ta BeAMUKHA HAIWBAETCH MOTOKOM 9SHEPLHM, WIH HARPRANCERUEH €OA-
Kexnoll paduayuu, 8 PacCMATDHBAEMOM MecCTe,

MoxHno 3apanee RPeANOAArats, YTO Beayynnz J ABAAETCA  PYHKHHEN
He TOABKO DamMyca p, HO ¥ KOOPAWHAT © M & W BPeMeHH f, TaK KaK no-
BepxHOCTh COMHUA HEODHOPOAKA B Pa3NUUHKX MECTAX M MEHgeTcs ¢ Teue-
© AHEM BPEMEHM, 410 HE MOMET HE BJIHSTb HA M3JAYyUeHRe,

Onnaxo HaBMOREHHS 10 CUX MOP He OOHAPYXYUIM SaBHCHMOCTH Ha-
ApIHEHB DagMaNuy OT Teanorpaduyeckofl LIWDOTH, BEPOATHO, IIOTOMY,
uto 3eMad B CBO&M TONOBOM ABMKEHHH OTKJOHAETCA OT MAOGCKOCTH COA-
HeYyHOTO SKBaTOPA He GoAbille uYeM Ha 7° reanorpadguueckofl IMHPOTH
'K ceBepy ¥ iory. [120CKOCTL CONHEYHOTO SKBATOPE COCTABAAET C MAC-
CKOCThIO 3emMHOR opOutw yrox B 7°10°, Ycranoenaenwe 3zasucHmocTH J
OT BpeMeHHd [ M renuorpaduueckoR JOAroTH ¢ €lWe ARJAASTCH TPEAMETOM
nccnenoBannd. [10BEAHMOMY, MOXKHO CUMTAaTh YCTanOBAeHHWM, 410 CoaHne
ABAAETCA 3Be3NOR mnepeMeHHON SPKOCTH U YTO HHTEHCHBHOCTL £r0 HBAyyYe-
HAA TNoRBepkeHa Koaebauuay. Ho ¥To6H JHE YCAOKHAT: HAWHX MaasHeR-
IUKX pacCyXknesuit 37O HeAOCTATOUHO NPOBEpPEHHOH THNOTE30H, MW npex-
ITONIOXKKM, YTO STH, BO BCOAKOM CAydde HE3HAYHTEAbHHE, KOJMEGAHHR HCKMO-
YeHH BBENCHHEM CpelHel BENHUMHW HANDMKEHMS CONHEUHOH PpaxHauMHy,
BHIYHCICHHOR /A AOCTaTIYHO IAHHHOrO NpPOMEKYTKa BpeMeHH. Mu npen-
f10naraeM TakHM O6DA30M, YTO BEAMUHHA COAHEHOR DagHauun, Nazalouiel
HA TIOREDXHOCTh Hamed cdeph, He 3aBHCHT OT BpeMeHH H KOOPAKHAT.

OnuuweM BOKPYr consua Apyryw. cepy ¢ Paanycom &, paBHBM cpea-
HeMy paccToaunio 3eMau oT ConaHua uaw Gonbluofl MOAYOCH BeMHOH Op-
6uTH; TOTAZ HEM3MeHHHH MOTOK IHEePruy J,, NPOXOASIIHA Yepes enuHHLY
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8 OBNYYEHME 3EMAN BE2 Y4ETA RAUAMMY ATMOCOEPR -

5TO#l chepHUECKOR TOBEPXHOCTH, HAILIBACTCR COLNEUROL nocmogHnod, Jta
BeJAYKRHA BHPAXAETCA B TEMAOBHX €IHHHUAX, TaKk HTO MH MOKEM JaThk
TaK0€ onpenefcnxHe: conrenrol ROCMORKKOI HA3WBAETHCR MO KOAUMECMsD
ayuucmoti snepeun Coanga, KOmopoe npoxodum 8 eOUHUKY 8peMenu ‘%e-
pe3 eQUHULY MOBePXHOCMU, NEPREHOUKYASPHOU K ayiarm u. yoarennol
om Cosnyga na Oaury 6OAbWOL ROAYOCU 3EMHOL OpOuml, npuwers mnped-
noAQZABMCA, 4MO 8CR IHEPIUR nepexodum 8§ menso. 32 €IUHHUIY APEMEHH
OGHYRO [PHHKMAIOT, ]l MHuH, 32 eRMHMUY MOBepxHOCTM — 1 ca® ¥ 3a enu-
HHiLY KOJHYecTBa Teémaa—1 xaz. )

Jlerye nath onpemencHne COAREUROA TOCTOAHHOW, YeM H3MEPHTL €€
sHayeHHe. Bo BTODOM pasnene Mel INOJHAKOMHMCH € TPYAHOCTSMH, CTOf-
LIMMY Ha TyTd TaksX usmeperwu#l, Hecmotps wa orpomnnh saTpavennutr
TPy}, MPOWIIG MHOTO BPEMEHH, IDEXKAE YeM MH ONPeNeNHTd C HOCTATOM-
HOR TOUHOCTHI0 YUC/IOBOE IMAYEHHE ITOH BAXKOR NOCTOAUHON; OHO, NOBHAK-
MOMY, OueHs O1HaKO K 2 xas Ha 1 c#? 8 1 MuH., T3K Y710 RAA HAYKX

NOC/ASAYIOIMX BHIKJIALOK MH TPUMEM BR23xR
OKpYTleHHOe 8HauYeHHe

. /& Jo= o2t - (1
__

» cxt yun”

L 7N Beenenue B chayuae HeOOXORHMOCTH He-
L/ GOABIEX NONPABOK B PE3YALTATH BHKIA-
e, £ AOK We COCTaBARET HMK2KOTO TpyAa. Ho
ar ; B GohbuiMHCTBE CAYY4EeB OHO HE HMeeT
: HUKAKOrO 3gaderins, TaK Kak NPH uayvenus
8 A KO/HYecTBa Temaa, noayyaemoro or CoaHua,

BaX(HH [pempe BCEr0 OTHOCHUTENLHWE Be-
JAHYUHB, KOTOPWe He wuameHswored, [Mlaa
pacyeTa Xe TeMnepaTyp 3eMHOR HOBepX-
HOCTH, 34BUCALLMX OT KONHYECTBA (COAHEMHOrQ TenJaa, 3HadeHHe 2
KaseTcs HauboJee NOAXOAAUIMM, T4dK 4YTO, €CAH M HApelNcTasiM cele
3emMAi0 B BHAE THMAHTCKOTO AKTHHOMETDPA, 3ITOT AKTHHOMeTD Bcerza Oy-
BeT IaBaTb 3IHAYEHHE COJNHEYHOH NMOCTOSHHOM, PABHOE IBYM.

Jlerxo BHBECTH 3aBMUCHMOCTb BeAMYWHHW J OT paccrasuus p. Yepes mo-
REPXHOCTP ChePH Paduyca p 33 eQHHHLY BPEMEHM NPOTEKaeT KOAHUECTBO
Tenaa 4npdf, a uepes moBEPXHUCTH chepl paauyca a 4=a2f, Obe oTu Be-
AHYMHB PABRH MEWIY CQOOH, Tak KaK B MMDOBOM UPOCTPaHLTBe He MNPoO-
KCXORAUT HAKAKOTO MOFAOHIEHWN IHEPTRH, H MBl HMEeM

aw a?

Ipunumas 32 eAMHROY w®3MepeHUd pAcCTORHHA p CONBIIYIO NOJAYOCH
3¢eMHOR OpOnTH a, Kak 3TO MK OyIeM felaTh B AadpHeHIueM, MW MOMKEM
HAaNKCaTh Tpeabiyllee ypaBHeHHEe B BHAe
daW__ Jo
GF T

Puc, 1.

Jo c#x nop MW NPHHEMAIM, 4TO CO/MHEWHHe NYUYH NAxaOT Ha paccma-
TpHBaeMuf 3/1eMenT MoBePXHOCTH AB’ neprewaumkyaspo (puc. 1). Ecaw
¥e 9TO He MMeeT Mecra K HOpPMaah K 3TOR NOBEDPXHOCTH COCTaBARET
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¢ ayyaMu yroa z (yron nageHHs), TO Ha TOCHEXHIO Nander Mesbluee
KONMYECTBO SHEPrHH, COOTBETCTRBYIOWee NY4Ky Jayueh ceyenwa AE. 3ro
ceticHne paBHo ABcos<X BAE —= ABcos z, v Ha 3neMeHT AB 3a enu-
€0§ 2
P’
TMosTOMy Mkt MOWEM CKA3aTh. LOZHUYNGR NAOMGOKG, HOPMAAd K KO-
mopoll  cocmassgem Y08 T € COAKEHHBMR AVHAMU, HOXOORWQACE HA
paccmorrur p om Cosnya (M3MEDEHHOM B pagKycax 3eMHOH OpGHTR),
noaydaen om KeQ 8 eQuHUKY BPeMENY KOARYECTMBO menia, pasHoe

aw
at

HHRY BpPEMEHH NajaeT KOJHYECTBO Tenaa, pasHoe Jcosz Waw J,

= Jo";li cos 2 @

W Ha3WBaEMoe 00Ay4eHueM, WIH
uHcoasyuell,  PacCMATPHBAEMOTO
snemenra. [locaennee ypamueuue
BHpaMaeT 3aKOH OOAYueHHd H
COCTABNACT OCHOBY  HANLHEHIMUX
HCCAEAOBAHHA.

§ 2. O6ayyenue 3eman B namu-
RHit MoMenT Bpemenrn. Jaa rtoro
YTOOH  MATeMaTHYECKM .ONHCATH
pacnpenesexne obnyueHns 3eMHON
MOBEPXHOCTH B HAHHWA MKOMeHT
BPEMEHH, MK NOCTYNHM CaAeAylo-
M 00PasoM: BO3bMEM HeKoTO-
PYIO TOYKY 3eMHOH [OBEpXHCCTH
M, nexaumlyo nofi reorpaduyeckoi
wHpoTOt ¢ ¥ AoAroTOM ¥, OTCYMTHBAEMOR OT KAKOro-1ubo onpeleteH-
Horo Hlyamuoro Mepumuana, OrpreKadich OT HEPORHOCTEH M HENPaBHIb-
HOCTelf 3¢MROH ITOREPXHOCTH, MBI NpeM{IONOKHM, UTO OHA BCIOAY TOPH3OH~-
raaena. [lycte nrockocts HH' npencrapaser cofO% xamyumwhcs zopuionm
W Z—3enum TOMKn Halmoxewns M (puc. 2). Ecin CoaHne Haxoaurca
b Touke S HeGecHOft cdepw, To yroa, craruBaewmfl Ayrod ZS, npen-
CTaBAsieT 3exumuoe paccmosnue Conuua v Paged YTy HaJeHHE CORHEMHMX
Ayuef Ha 3eMHYI0 MOBEPXHOCTE. i

Paccroatue Toukn M or Coanua moxHO 6€3 GOABHION OWUGKK HOMO-
KHTb DaBHHM p——DAacCTORHMI0 LenTpa 3eman or Connua. [Tosmoxy
8 mouxe M Ha 3eMRYI0 nosepxnocms nadaem KOAUMECMA0 MENAQ, PABHOE

aw

o =008z, @)
nputes z pasno 3eHumnomy paccmonniro CorLua, a p— PaccMogKuKw om
3moz0 caemunn 00 JeMAd 8 JaHHWE MOKeKM.

Aas TOro uroftt MaTeMmaruyeckn paccMMTaTe PacnpeleneHne CONHeYHOR

. Puc. 2.

w
sHepruu NO 3eMHOR IMOBEPXHOCTH, Mbl AOMKHH NPeICTABHTh d_;}? B (YHK-

i o ¢ K 4. [lpopomkum 3eMuyld ochk 0o ee Mepecedyenus ¢ weGecHol
chepot B Touke N, NNOCKOCTE 3eMHOrO 2KBATOPAa — A0 TEPeCEYCHHN €ro
c TOR xe chepol mo kpyry meSecHoro sksatopa AA’, :



s

10 OSAYMEHAE 3EMAX BES YUETA BAHRHES ATMOCOEPH -

Boasmwoft kpyr HeOecmoRt cdepul HNZH'A, aexamuft B IVIOCKOCTH
gepTexa, NPEACTaBAaeT CoOGof MepHANAH ZlaHHON TQuKM AM; yrnosas BHCOTA
noaxca N Hajg rOpM3CHTOM, H3MEpACMan nyroit NH, pasHa reorpaduieckoit
MKPOTE MECTa ¢, H MOITOMY 2arc NZ = -;—-—?. Ecas npopecTy uepe3 cepep~
wuf mebecamil nomoc N u uepes mentp Coanua § GonwwoRt xpyr NSB,
TO'AyTa BS 3TOrO Kpyra HAIHBACTCA CKAOHERLEN Connua (3), a cqepryeckuit

yroa ZNS— sacosus ypox Cornua (o).
B cheputeckon Tpeyroasixxe NSZ, Takuu o6pasoM, Gyner

atcNS=~’21~8, arc ZS =z, 3TCZN=%—<P,4ZNS=0),

H MBl HMEEM paseHcTBO:

cosz=sin¢sind 4 cosgpcosdcosa. (4)
Caen0BATENBHO: o .
¥ i) (sin g sin 8+ cos ¢ cos & cos w). (5

Hanucanuoe BHUIE PABEHCTBO CRPABEANHBO TOABKO AJAAl NOJOXKHTENLHHX

©
3HayeHuH %:!, T, €. A0 Tex nop, moka z<—§-. B ror someur, Korma

Connne ONyCKaeTCd NOX TFOPH3OHT TOUKH M, T. e. ero 3eHHTHOE paccros-

HHe CTAHOBMTCA DABHHIM noBepxHocTs 3eman 8 TOuke M nmepecTaer

™
2’
noaydath coasewnoe Ttemno. [o3ToMy 2ns BCex 3MaueHull nepeMeHHMX,

14
KOTOpHE AJI0T %‘“-{ < 0, Mt monaraex —7 = 0 dyHkuna %—? OKa3biBAETCH,

aK¥M O6pasoM, DA3pHBHON, O 4YeM MH He JO/KHW 3a6HBarh!).

O6o3snauus 4epe3 ©y 4acoBoh yroa ComHua B HaHHHMH MOMEHT Ha Hyie-
BOM MEpHIMAHE ¥ CYATAd, YTO NOATOTA yBeNHYHUBAETCA C 3aMaja HA BOCTOK
TaK 9TO

o =y, (6)

‘MH TIOAYYHM

( E;—f == % (siro sin & - cos ¢ cos & cos (v, - &)). )
Imo ypasmenue Oaem KA 3aKOK pacnpedeseHus o6Ayuenur no 3emnoll
ROBEPXHOCMU, €CAU CHUMAMb 8 HeX ¢ L § RepeMerHnMu.

Floaaras
"’o‘*“;’:“?v (8)
T. €. OTCYHTHBas reorpaduveckyio AOATOTY O TOTO MepyuNWaKa, B NAOCKO-
CTH XOTOporo Haxomurcs Coanue, MH TOAY4MM

5‘-;—? = -g: (sin o sin 34 cos ¢ cos Acos ¥,). 9

aw _
1) Toquee, pyuxuus ~dF MempepusHa, 2 ce npoHSBOANLIE PpAMDHBHE TPH
cos z=0. fIpux. nepes. :
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. ’ J
OGnyuenne NOCTHTAeT CBOEr0 MAKCHMANHHOIO 3HAYEHHA —5 B TOA TOUKe

SeMHOW NOBePXHOCTH, B KOTOPOH ONHOBpEMEHHO COsY, =1 u sinesin 3=
+cospcosd =cos(p—3)=1. '

DTa TouKa, B 3EHMTE KOTOPOH Kak pa3 Haxoxutca Coanne, HMeeT KOOp-
annatel ¢, =0, ¢ =3=. .

OGnyyenue pasHO HYAK A BCeX 3Ha4€HUM © U ¢, KOTOpHe YyAOBAE-
TBOPAIOT YPaBHEHHIO -

sin o sin &+ cos ¢ cos & cos ¢, =0
uau
cos, =—tgotgd. (10)
OTBaeKaACh OT SMMTMNCOMNANBHOR JOPMM 3eMIH M CYHTAA €€ NPABUIbe
HBM WIAPOM, €TKO BHAETH, UTO STO PABHEHHe YAOPNETBOPAETCA RIS BCEX

-TOYEK TOro Kpyrd, B KOTOpPOM COJHEYHHE
JYYHh KacalwTca SE€MHOIO mapa. Tak Kak A

pa3MepH -seMHOro wapa W Coanua oueHs /
v
0

M&AH 110 CPAaBHEHHWIO C B3aUMHHKM PaCCTOA-
// P
//////I //é A'

HHEM STHX Tel, TO MH MOXKeM CYNTaTh
BCe COJHEuHue ayuy, Nagainmue Ha SeMio,
napainenbHKMH; TOTA4  ypamHenue (10)
6yieT ypasueHHeM GOALOFO Kpyra, nomo- A
COM KOTOPOTO CHYKHT YNOMAHYTAs TOYKA
$, =0, ¢=38. IT0T KpPYyr OTACATET mOJ-
HOCTBI OfAy4YaeMyl0 YONOBHHY 3eMHOH
HOBEPXHOCTH OT HeoGayudemoff, i MW ero
MONEM TOSTOMY HaadBaTb JIO2PARUUHHAK 5
Kpy20M O00AYReHUR, Puc. 3

ITA0CKOCTh ITOr0 Kpyra AsideTcs oOp- e
TOrOHaALHOA npoexuue# Bcero obayuae-
MOT0 [OAywWapuf Ha 3Ty I/AOCKOCTH, M Ofdlee KOAWYECTBO NOAY-
yaeMoro 3emaell 06AyueHHA, KOTOPOE ML 0603HAYHM yepes J, OyideT paBHO
TZOMANN STOr0 KPyra, yYMHOXeHHOH HA NMPOTEKAOIMH UYepe3 Hee NMOTOK
aneprud J, OGosHauas wepe3 r papHyc 3eMAR, HMeeM

Sy = i:: nrd, ' (1)

Jena 3TO BHpa¥EHHe HagBeJHYHRY INOBEPXHOCTH 3EMHOTO wapa 4nrd,
MBl TIONY4YHM cpediee obnyyeHHe 3IEMHOA TIOBEPXHOCTH:
1 b
I o —P~‘,’ . F12)
Toabko Korna CoAHUE HAXONWTCH B MAOCKOCTH ' 3KBATOp3, T. €. KOrAa
& =0, norpaHuuHLY# Kpyr NMPOXONHT Hyeped ofa semiix noawca, B srtor
NMOMEHT OOAyueHHEe NODOBHY DACNpPenensieTcH MeXNy CeBeDHHM ¢ IOMHHM
nonymapuiMd. O6HUHO Xe NOCAeAHHe MOAYYAIOT HeORHHAKOBHE KOAKYeCTBA
Tenna. - [Toanoe o6ayxenue 06OHX 3THX noaywapu#t, KoTopoe MH ‘GyleM
0603HayaTh COOTBETCTBEHHO uepe3 J, H J,, JErKO BHIYHCAUTE.
Niycte kpyr ANA’S (puc. 3) npenctapameT co6Ofl TOT 3€MHON MepDH-
AHEH, B KOTOPOM B RaHHRA MOMeHT waxoaurcs Coamue; nmycts N— ceBep.
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HEH, a S — oxau# nomoc 3eman, AA” — aMHUA nTepeceYeHHN IIOCKOCTH
SKBATOP2 ¢ NJOCKOCTHIO vepTewxa. [lycTh conHeuHMe JYyRH N2RaloT no
Hanpaeneudio E’E tax, u4to yron A’OE’ paeedw cknomenuio 3. Torma
nnaMeTp GG/, nepneHaANKYASPHHA K EE’, 6ynet nunvelt nmepeceyeHna morpa-
HUYHOTO KPYra ¢ MIOCKOCThIO YepTexa. 3amrpuxonannuft cextop GOA'E'NG
ABNAETCH OPTOrOHANBHOR NpoeKUnell o6nyyaeMon wacTM CeBepHOro noay-
urapus Ha nmockocrs deprexa. OproromanpHas MpPOEKLHA 3TOH YacTh Ha
NIOCKOCTh TOrPAHHYHOTO KPYFa COCTOMT H3 NOAYKPYra, COBNAgaioilero
C CeBePHON MOMOBHHOR TNOTPAHHYHOIG KpYra, ¥ nOJAyanunca c Gonbumof
NoAYOChIo £ B Maaold moayoceto OA”=rsind. [lromans 3To#t mpoexumy
paBHa, CACNOBATENLHO,

l;-ra+%resina.

YMHOXKAA ee HAa BeJHYHHY HOPMAJIBHOTO
K HeR NOTOKa SHepruM J, Mel TOAYHHM
HCKOMYI0 BEJHUYUHY 06/IyquHH B CEBEDHOM
nonywapun J,. Takum o6pasom (momms,
kpome Toro, 4to J, 4 J,=J,)

n=;p’g%,z(1+sin 8) (13)

J,:ggﬂ(x —sin3).  (14)
¥YpaeHenne (9) AAeT TaKxe pacnpeneneHne obAy4YeHHA BJOAb KaKOH-
60 mapannenu ¢, ec¥ B 3TOM yDABHEHHH CUHTATH NEPEMEHHHM TO/IBKO ).
[Tpn aTom ¢, npencrapager co6ON TOT yroJ, XKOTOPHA COCTABAZET PARHYC-
BEKTOD paccMaTpubaemolt Toukn E ¢ pamuycom OM (puc. 4). M ects 13
TOYKd, B MepuianaHe KOTOPOR HAXOZHTCH B AdHHHHE MOMEHT Connue. Us
(9) caepyer, uTo o6ayyenMe B ABYX KaKHX-IHG0 TOWKAX Mapanjyeny, CHs-
METPUYHHX OTHOCHTeAbRO M, omuHakoso. Lientpaannbie yram ¢g u — ¢,
To%ek N, n N, B KOTODWX OO6Jyuyerue paBHO HYII0, NOAYYATCA Ha
ypaBHeH#s
) cosdy = —tguwtga. {15)

Hlyra N,M N, sawe} napanaenu He o6ay4aetcsa BobCe.

B nanpuefizem naf Hac Gyner ouenb eafo noHaTHE cpednezo 06ay-
4enur Ha Oaunol napaarsesu (B RRHHHA MoMeHT). STY BENHYKHY, KOTOPYIO
M OGO3HAYHM Yefed W, MOXHO BHYHCIHTB CHeayOuUI4M O6Gpasom.

Ilnomanr oyesp Y3KO#f TNONOCKH 3eMHOH MOBEPXHOCTH, 3aKIIOYEHHOH
Mexay napaanensMu ¢ W ¢~} Ao, paBHa df = 2nr®cos@dy, H COAHEY-
HOe HaJydeHHe, Nafziollee HAa SAEMEHT 3TOH NOAOCH, 3aKTIOUEHHBIR
Mexay Mepuananamu § H ¢ - Ay, pasno %}gr? cos ¢ d¢ dy. Honnoe oGuy-
HEHHe, MoJayyaeMOe STOR NOMOCOH, PaBHO

+ %o
rcosypdy f %dt}:,
~ %o
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a2 cpenree ofiyueHHE W MOXHO BWYNCAHTD, Ae/n npesuyInee BHPaNKeRHe
na naowans df, Takux oGpasou
+ %o
1 ' 4
w=y | o
— g

ITogcTasue Ha MecTo %‘ZZ ero pupaxceHne (9) k¥ MPOHHTErPUPOBAB, NORYIHM

== '}E ;‘; (Yo sin @ sin & -} cos @ cos & sin §,). (16)

Yron ¢, moxHo BHuucante no ¢opmyae (15), Tak yvo pernuuHa w 3apu-
CHT TONBKO OT TIEPEMEHHHX BO BDEMCHH BeNHUYMH p K 8, T. &. OT o6pauie-
nu 3eman sokpyr CoZHNE, HO He 3ZBHCHT OT CYTOUHOTO BpALIEHHA 3eMan.
To e oTHocuTcH, KOHeuno, K BeanuuHam J, W J,.

§ 3. Cyrounsth xon o6ayuengs, Ksanpamuﬁ cauruue'rp 3¢MHOM NOBEPX-
HOCTH B TOYKe, HAXORAmefica mox WHPOTOR @, noayYaeT B MHHYTY KOJIM-
YeCTBO Tenha, paBHOe, KaK OWAO yka3aHO:

%= =2 (sin ¢ sin 8 -}~ cos wcosBcosm) (1)

Ecan M xenaeM uayS4HTh CYTOYHHH XOX 9TOH BENMUHHE,, TO MBl MOMeEM
NONROXKUTE P M & HEHSMEHHBIMH, TAK KAK HNX H3MeHEHHe B Te4eHHe
TaKOro KOPOTKOTO HHTEpBANa BPEMEHH OYeHb HeBHayHTeabHo, IIpumMem
0G03HAYeHHA: 2

=5 singsind=A u -‘-]%-cosq:cosﬁ-._-B. (18)
P

Beaencrane ckasannoro A n B —BeAHUMHM NOCTOAHHWE. BHpawmenue
A5 OONydeHus eRMHHUN NAOWALU TPHHHAMAeT BHX

2¥ — A-+Beoso, (19)

B 'KOTOPDOM TOAbKO YACOBOM yroa « — nMepeMeHHas Bennyuna, Cymousoill
X00 00ayuexusn, TAKAM 00Da30M, Kamemamuiecku npedcmasanemen npocmols
mpuzoroxempuneckol Pynxyuelt nacosozo yesa w, 8 xomopol npu INOM

W MONCEM NPURUMAMS MOABKO MAKUE IHAYEKUR, KOMOPHE dapm > 0,

T. €. 3HAYeHH#, 3AKMOYeHHBE MEXTY HACOBHMH YrIaMK BOCXOAAa M 3aX04a
Connua. 3tu vacoBsle yrak BHIYACAAIOTCA H3 yPaBHEHUH

coswy=— = =-—1tgotgd, (20)

OtpuuareasHnt KOPeHb — 0, COOTBETCTBYET BOCRONY, ITONOXKHTE/IbHRIM
4w, -—3axony Connua, Crenonareasno, ypasHenne (19) NPUromzHo ToAbKO
ans muTepana — @y < @ < W, 4 AMf BCEX OCTaABHHX dHauenuft o obay-
YeHHE DaBHO HY/NO.

Takum 06pa3oM reOMeTPUYECKH CYTOUHWA XOA OO/yueHud NpeJCTa-
BARETCA OTPESKOM KOCHHYCOMAH W OTPE3KOM DPAMOR, COBNANAMIMIER € OCLIO
a6Cciuce; TMocAeAHRA TNpeAcTaBaser O6AyveHHE B TeX TOYKAaX, B KOTOPHX
KOCHHyCOHOA AA€T OTPHLATEABHHE 3HAYECHHA o, Cepem{Ha HHTepBaga
(—wg -f-@g) cooTBeTCTBYeT 3HaueHHIO w =0, T. €, MOMEHTY NpDOXOXie-
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wius Coamua yepes Mepwauan, WAH WCTHEROMY noayanio. Cpeanne Bnave-
HM# p M § 84 STOT WHTEPBAA COBNARAIOT NMOSTOMY C MX SHAYEHWAMH B HCTHH-
HHE NOAZeHb, CACHOBATEbHO, 3TH MOCAESHHHE MOTYT OHhTE MOXCTABAEHH
B pupawenna gt A uw B. - _

T ACTDOHOMMYECKHE eXEeTONHHKH, HAPAAY ¢ BENHYHHAMHU p ¥ & 1A KaXKIOro
CPENMEro NONYxuA USHTPANLH&X QGCEDBATOPHE, COZEpKAT TAKKE HACOBHE
¥3MeHERHA STHX BEAHUMH, TAK YTO B Cryyae HeOOXORHMOCTH MOXHO MpH- |
HATh BO BHHMaHKE K MIMEHEHHS BeJnuun A u B B rtedene aua.

" BerexcTBHe BPANISHMS 3eMHOTO 1mapa BOKPYr oCH HefecHaf cdepa
BpalaeTcs MO OTHOMeHWI0 K HabaiolaTen B Touke M ¢ nocToaaHOA
CKOPOCTBIO € BOCTOKA Ha 3anaR ~BOKPYr OCH mHDa. 3ITO apimeuné Haahl-
BaeTcH CYTOUNHM BpaiieHHeM HeGecHoro csona. Bereacrsue artore wacosoit
yroa Consna MenpepuBHO NagMeHserTcd. BeauumHa o 3aBHCHT TaKWe M OT
roxoporo xBMxewun Coanna, 0 KOTOLOM peub Oyaer Huxe. Onuako oTa
SaBUCHMOCTE MOXET GHTh NORHOCTHIO YHTEHA NDH BBENEHWH LCMIUMROZO
coARenK020 8pesery. VICTHHHHM CONHEYHNM BpeMeHeM [, Ha3HBaeTCa TOY-
HOe sHadenHe 4acoBoro yria CoaHua, BHPAKEHHOE B eXHHWIAX BpPEMEHH,

O6Go3nayaa HuTepBad B 244 == 14407 yepes 1, HMeeM

© == = tw’ (31)
B cymounnll X00 00Ay4eHUR mMo208 MOXcHO npedcmasums 8 8ude
aw 2n :
—r =A-+Beos—1, (22)

Ecam HymHO MpelCTABATH STOT CYTOUHMA Xof B dynKuwu cpednezo coa-
MeyHo20 spesenu !, TO HeOGXOBHMO NPHHATL BO BHHMABUE, 4TO

ty=t—E, (23)

rie E—TaK HABHBAEMOB YpdsKeKue speMexu, TaGNHLH KOTOPOro TOXe
NPUBORATCE B ACTPOHOMHUECKHX EKErONHUKAX,
Bo BceX npHBeAeHHWX YpABHEHHAX HCTHHHOE W CpeA¥ee COAHeuHoe
BPeMA OTCUHTHIBAIOTCA, KOHEYHO, OT HCTHHHOTO H Cpejnero [OMAyNHA.
§ 4. CErourmie KONAqecTBA pANRAMAH, CyYmOYNNK KOAUKECHEOM
paduaguy (CYTOUHHMH CYMMAMH TEnA3) Mbl Ha30BeM TO KOAHNECTBO, KOTO-
poe najger B TeyeHUe JNHA HA CAMHHUY OGAYUALMOR NOBEPXHOCTY B AAWHOR

TouKe; 0503HAUNM ero yepes W,. Bcnencrene ypasrenna (23) %;‘l_-—_l—— %;

T2k KaK M MOATM npeue6pe% MaZblMH 110 CPABHEHHIO C eARHULER H3Me-

dhy _ AW _dW dt, _ dW
HEHNAMA YDABHEHHN Rpemend, 70—z =1. Torna—-_dt Sl T el
1, NpUMEMaR BO BHMMaHHe (21),
) dt, = ;—ﬂ do.
dW __ o dW | '
Takus oGpasou ?}":’; % , T. e, BhipaxeHue (19) maer

’ AW = 5 (A + B cos m) do. © (29
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16 - OBAYQEMME 3EMJAA BE3 VUETA BJMSHHA ATMOCOEPH

Unterpupys or0 BHpaXeHHe OT —w, IO -0, MM MOAYYHM CyTOUHOE
KONMMECTBO PANRAUKE; :

+uwy
W= J’ (A+ B oos ) da. (25)

—wﬂ

[Tposexa WHTErpupOBAaHHe W yUnTHBad BHpaKeHue (18), umeem

W= l (mo sin o sin 3 -}- sin @, cos @ cos 3); (26)

HPH 9TOM B CHAY COOTHOMWeHua (20)
cosa, =——tgotgs. (27)

Flocsrednue 08e Hopuysn npedemasiriom cYMOUROE KOAUHECMBO paAduarun
- 047 OarHO& wupomu ¢ & CKAOHERUR ©.

Iag Tex reorpadmuecxux mupor, rie Coaxue B paccMaTpupaeMuifl
IeHb He ‘3aXOAHMT, T. e. B cayude, ecau Qopmyna (27) He naer JedcrBd-
TeAbHHIX 3HayeHult 11 w, Hano nono-
KETh 0)‘0-'——‘-‘11' H, CACAOBATENBHO;

W,== %2- singsind.  (28)

TpuBonumag HA cTp. 15 Tagny. 1
JAeT CYTOqHNE KOAMYECTBA CONMHeYHOH
pagHauBM AR KaKAOr0  XecsiTore
rpagyca wHpoTH W 112 16 pgHel
B rony.

K nanHsM 970f Ta6AnUs Mu Bep-
HeMCA NoanHee.

§ 5. Tonosofi xoa ofayueHHS
3eman. [1pu usyuesun xoa o6aydeHun
3eMnu B TEYEHHE HHTEPBANOB BPEMEHH,

) Gonee OAUHHHIY, YEM JLHh, MHl YXe
He MOXeM CYHTaTb p M & MOCTORHHBIMH, HG60 uMeHHE# HX H3MEHEHNHS
OBYCHOBNHBAIOT FONCBOR XOX OGnyyeHws ¥ CAyXaT MPKIUHOR CMeHH
BpeMeH rola. IloaToMy MW ROMKHW mnpexae BCero OOGPATHTH BHWMaHWe Ha
9TH usMeHeHWd, B npeawjtywem naparpade, n3yaas CyTouHHR X0 paguaumu,
MH TIOMECTWNH 3eMmo B UEHTPe HeGeCHOR cQepn, K2K STO MPUHATO
B chepHuECKOH ACTDOHOMHH; TO ke caMoe Mbl cledaeM M Ténepe. [lycts
sanunc PMAM' (puc. 5) npencragaser ronosyio tpaekropuio Coaxua
OTHOCHTEeNBHO 3eMau, KOTOPad B3aHUMAeT OLMH u3 (OKYcoB saaunca 7.
Bamxathwas k 3emne TO4YKa OPOGHTH CONAHLA P HA3BBACTCA nepuzees,
NPOTUBONMONOXKHAA TOUKA A — anozeex.

Ecan Connune B NaHHu#t MOMEHT HAXOmMTCS B Touke M OpGHTH, TO
yron PTM, obpasyemuft panuycom-exTopom ITM=—p ¢ Goabuwioft oChIO
aAMNCa, HasuBALTCH uCMuKNOR anomasued Comwna. ITOT yroa Mu ofo-
3HAYEM yepes v, 60abilyi0 NOJAYOCh BAMMNCA — yepesd @, MAAYI0 NOAyOCh —
Yepes &, 3aTeM WUCNERHWA sSxcyenmpucumem sanrnca — vepe3d e. Toraa
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5. TONOBOK XOM OBAYUEHNMS 3IEMJH 17

ypaBHeHUE OPGHTH Tonnna e NOMAPHNX KOPAHHATAX NPHMET BHA

&
a
p=l+ec03v’ (29)
rae
£ == ﬂ’ga;'_bz. (30)

Ecay BCe AMvHN W3MEPSTh OGOJALINOR MOAYOCHIO 3eMHOM OpOUTH, KaK
pasee, TO @ =1 H, CIenOBaTeALHO:
1— 2

p=l+ec03v' (31)

Npoexnus xawymeroca myTH Coanua n3 TOuKM HabmoneHus M Ha
HeBecHylo cdepy wnaawsaetcs axaunmuxoif (Gonvwokt xpyr ESE’ Ha
puc. 2).

3ror Kpyr ofpasyer ¢ HeGecHwm 3KkBatopom AA” cdepnuecknh
yron BY S, HasmpaeMu#t HaxAOHOM axsunmurxu. IDTOT Yroda, KOTOPbIA
MH 6yneM o603HayaTh uepe3 &, paBeH Yriay Mex1y 3emMHOf OCblo W HOp-
Manblo K TNAOCKOCTH €€ OpPOWTH, HA3LBACMOMY HAKAOHOM 3emHoli ocd,

Ochb BpaugeHus 3eMad M NAQOCKOCTE 3eMHOH OpPOGUTW COXPAHAIOT CBOE
NOMOWEHHE B NPOCTPAHCTBE HeHaMeHHoM {OTBAGKAACh OT TeX OYEHb Men-
AEPHLIX W HEBRAUMTEALHHX W3MeHenuh, O KOTOPHX peub OyneT noaannxee),
74K YTO MOKHO CHHMTATH, YTO KpYrH AA’ n EE’ 3aHuMAIOT OfHO W TO Xe
nosoXeHHe Ha HebecHo# cdepe B TeyeHme Bcero roma, Korna Comnue
uaxomured B Toykax Y # Y (puc, 2), To Ha Bcelt 3eMie MPOROMKUTENb~
HOCTR IHS W HOYM OAMHAKOB3; moaromy Touxn Y » ¥, B KoTOpMX nepe-
CeKAIOTCH DKBATOP M OKIHNTHKA, HA3WBAIOTCA MOUKAMU PABHOOEKCMBUR,
a JHHHA, HX COEAMHAIOULANA, — PaEHOOeH MBeNHOK aunued. \

Touxka Y, B  kotopot Connue nepecekaer 3KBaTOp, IlepEXORA M3
I0KHOTO TNoOAyurapus webeCHOR cdepw B CepeDyioe, HA3HBAETCA TOYKOR
8ecexsie20 pasKodencmsus, Touka Y — mourod ocennez0 pasroOercmBuUR.

TOYKK SKIUOTHKH ¢ H o', yaaneHsule OT paBHONEHCTBEHHHX TOYeK
ra 90° ©a3bIBAIOTCH mowkaxMu semuezo (B CeBEPHOM NOAYWapHA HeGecHOR
chepu) U 3ununezo (B 10KHON NOAYIWIAPHH) COAHHECIMOSRUR,

Oyra SKAMNTHKH, 3aKIIOYEHHAS MeXay TOMKOH BeCeHHEero PaBHOREHCTBHH
u nonokeunem CosHua Ha oOp6HTe B HEKOTOPHR MOMEHT, Ha3WBAETCA
ucmunnoll doreomoit Coanya;, mMul GyneM 0603HauaTh ee uepe3 A

Wa chepuueckoro Tpeyroasuuxka Y BS (puc. 2), B KoTopoM yroa
npu B npamod u arc Y B=}, arc BS=8, 2L BY S==¢, clenyer:

sin 6 =sin e sin A. (32)

Bpema oGpamenus Coanua mno Gomswomy kpyry ESE” neGecroft cepu
Ha3MWBAETCA culepudecium, WIK 3830HHM, 2000M; 3TOT HHTEPBAN BPEMEHM,
paBHui, OUeBHAHO, MePHOLy OOpaweHHs 3eMax BOKpyT Gonnua, MH Gyneu
o6o3nayaTh Yepea 7.

Bpemd, pasmeasiomec ABa TNOC/AeN0BaTeAbHule NPOXOoxAenws Coanua
Yyepea TOYKY BeCEHHEro pPABHOMEHCTBUA, HASKBACTCH MPONUMecKUM 2000M.
Beuay toro uro Touka Y MeANedpo H3MeHAET CBOE [OJIOKEHHe, O HeM
MH Gynesw noapoGHO roso ki rog Ha 20m 23¢ gopoue

Sax. 731, Mmuasux H:gg?:(’) v idﬂlir':)f“ B A y
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18 OSAYVYEHHE SEMJAX BE3 YUETA BIAHAHHA ATMOC®EPH
cHmepudeckoro. [IpH Wsydenun rofOBOro xoma obayueHua 3eman STa
ne6GonbIIas Pa3HHLA He GyJeT HMeTh I HAC MHKAKOTO 3HAYEHHH.

Ecan Colnue B MOMEHT BeCeHHEro PABHOREHCTBMA HAXOMAMTCA 8 Touke T
csoel oTHocuTenbHOK opGuth (puc. 5) M anuua Y'Y gBAgerTci paBHO-
AenctBenHo#t amuuelt, T0 yroa PTY HaswiaerTca anoMmasuell mouxu secex-
Ke:o pasnodexcmsun. Mu Gymem 0603nayaTh ero 4epes v,. Ilposeas npa-
My oo/, nmepneHAHkyAapuyio Y'Y, noaydum Toukw o # o JeTHero #

3UMHEr0 COMHIECTOSHHI,
Tax xax yron T TM pasen ucrunuod noarore Coanua, 1o

v=vy-+ A 33

Bpems, B teuenne Kortoporo Conume mnpoxoauT ayry Y'o cpoeft ODGHTH,
HASBlBAETCA QCMpOHOMUYECKO Geckod ceBeproro noaymapus, B aroT,
nepuo A usMeHaerca oT 0 no 90° u no (32) ckaoHeHue YyBeauUHBaETCH
oT 0° 10 CBOero MakCHMAaJALHOTO 3HAYEHHA 8.

Bo BpeMa acmponOMuuecko0 sema CEBepHOTO nonylwuaphs Conuue
npoxoaur ayry oY’ (mexpy A=90° u A==180°) u & ymenbwaercy
or e no 0° :

Bo Bpems acmponosutecxod ocenu Toro xe nonymapus Coanie npo-
xonut ayry Yo (Meway A=180° u A=270°) u & usmennerca or 0°
Ao —e,

Haxonen, 80 BpeMA acmposomuveckofi 3uMs TOrQo Xe NOAYIndPHUR
Coauue npoxoant ayry o Y (Mexmy A==270° n A== 360°) u § soapacraer
or & xo (°.

AcTpOHOMUYECKHE BeCHa, MeTO, OCeHb H JKM& IOXHOTO (10AYWAPHA
cooTBeTcrBYIOT KBagpautas Y'a', 'Y, Yo u oY nyru Connua.

CoraacHo BTOpOsy 3akony Kemaepa mpw gswienns COMHLA ero paauyc-
BEKTOP B DaBHHeE BpeMeHa ONMACHBAST DABHWE NJOIANH, T, €. CeKTo-

PHANBHAA CKODOCTH %—p*% OCT28TCA NMOCTOSHHON.

B Teuenne roja panMyc-BeKTOp OMMWeET BCKO MIOWANL 3AAXACA, PaB-
Hy1I0 Tazb, TaK 4TO YNOMAHYTan CEKTODHA/RHAR CKODOCTh DPaBHa

lPQSL::‘E'
20 dt T

Tak KaK 33 €NMMUIY KH3MeDeHHd BCeX BEAMYHH M NPUHHMAEER g, TO, UMES
e Buny (30), noayunm '

1 dx = —

TP =FVi—&. - (34)

PaBencTeo (32) maeT 3apucHmoctTs Mexay A n 8, dopmymu (31) n (33)
YCTAHABAHBAIOT CBA3L MEXAy A W p, H, HakoHen, (34) Bmpawmaer 9vH AKBe
noCAeHUE BETMUMHB B QYNKUMH £,

C rospacianuen poarorw Conuua A w3MeHmiOTCA sHAYEHMH p W d W,
CAEROBATENLHO, HENPEPHBHO H3MEHs I0TCA CYTOUHBlE KOJAHYECTBA DARMAIHA,
Mucna raba. 1 Aa0T HaM HarnAZHOe UPEACTABIEHME 06 STHX H3MeHeH 'AX,
Tem Gonee, YTO NpH ee COCTaBAEHHR OWNM BSATH PASAHYHBIE CKIGHEHHS
TaK, 9T0 OHH COOTBETCTBYWT HMTepBaaaM RoaroTH Conuuz B 22°307.
TlostoMy M npexie scero ofpaTuMca k 9ToH Tadaune,



§ 5. ronogoit X0H OBAYYEHHR 3EMIH 19

HaweceMm ua oce AR (puc. 6) moaroiw Connua, wa ote AD—reorpa-
dbuyeckue IIUPOTH ¥ NO HAGDABIEHKID TPETheH OCH, NepAeHRMKYTRPHOA
K NAOCKOCTH udeTupexyronsKuka ABCD,-— co0TBRTCTBYIOMIME CYTOuHbNE
Koaud:cTBa coaneyHod pammammd W,.. Yepea Xouwln oTpeskos, u3o0pa-
WAOUWMX 3TH KOAAUECTER, TPOBENEM NOUEDXHOLTb, HOPMA KOTOPOH Haer
HATAAAHOE IIPEeRCTapAeHHe O 3arHCAMOCTH CyTOMHBIX KOAHYECTB PARHAUMH
ot ofeux nepemennus ® B A (puc. 6).

SRZPESK >
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Hun k=0, 1. e. B TOr MOMeHT, Korna Coinue Ha3ONNTCA B TOUKe
ReCeHHEro pasHomeHcTBUA, nerkd HaWrw ns (26) »n (27), noxcramamm
TyRa 8==0 nz (32)410

T Jn
W-.- = = -Eu— Cos o,

T. e. nunuA AED 8BageTcs OTPe3KOM KOCHHYCOHIOH. B 9TOT MOMEHT
KONWYECTED PIAWALLAH, MOAy4aeMol 32 CYTKH TOR MAM HHOH TOAKOH 3emAqH
NMOBEPXHOCTH, INTPONOPHROHANBHO KOCHHYCY IUHPOTH, HOCTHrag MAaKCHMYMa
H2 9KBarope H 0Dpamasach B HyAp Ha MOMOCAX,

C wpospactaoutet ponroto# ConHma sTa NPOCTaR  3aKOHOMEPHOCTS
YENOXHRETCA: OKONO WKHOIO NMOAOCa NMOABAAETCH HEOBEINCHHHA Cermer,
pa3aMepH KOTOROTO 8O3pACTAlOT BIAOTH IO MOMEHTA ACTHErd CONHUCCTORHHN
CEBe[HOTO MOAYWIAPpHA; 00642CTh MAKCHMAABHEX KOAWYECTB PafHIUHH CMe-
Ll eTCA OT 3KBATOPE K CeBepy K KOJAMMECTBO pamnauud, noaydyaemoe
CEBEPHMM NONWCOM, OHCTpo VBemduynsaercs. B 0K010MOIAPHOH s0He, Plie

e



20 CRAYYEHNE 3ENJH BR3 YUETA BJANAHNA ATHOCOEPH

B 310 BpeMa COJHUe He 3aXONUT, CYTOUHOE KOMHYeCTRO DaNdAUKH Ha
ocuoraunk (28) # (32) paswo

W,:t—‘p’% sin o sif 2 sinA,

7. €. 3T0 KOJAW4eCTBO HA N0AI0Ce Gonbllle, YeM B APYrMX TONKAX OKOAO-
noasprod 30HN, Taxkum o6pasoM Ha nonwce 06PasyeTcs BTOPAYHEH Mak-
cumyM oO0aydenus, OTHeNeHHHH OT OCHOBHOTO ReGO/BIIHM MHHHMYMOM.
CooTBeTcTBENNO, H300paManoOniag HOBEDXHOCTH Ha Puc. 6 uMeeT BO6AN3IH
auaun AFK webonsmoe yrayOGnenne, B KOTOPOM DACHONOMEH MUHKMYM
ofnyuenus, KOTOPHA K MOMEHTY ACTHEIO CORHUECTOAHHA DPACHOAAraercd
Ranbie BCEro OT NOAIOCA. 25 Maq CerepHHA NoMOC MoayyaeT Gonbiue
COMHEeuHON pamualyn, YeM Kakas-au6o Apyrag TO4YKa BEKHOIrO 1apa,
H NMONAPHEIR MAaKCHMYM CTAHOBHTCH S86COMIOTHHM MAKCHMYMOM, B TO EpeMa
KAK 9SKBATOPHANbHHA MAKCHMYM, CMECTHBIIMCE K STOMY MOMEHTY [0
36° ¢, 1., CTAHOBATCA BTOPHYHHM MAKCHMYMOM.

Tipn A=90% T. & B MOMEHT /CTHEr0 COJHUSCTOSHUA CeBePHOro
nOAylWapyd, pacupeneJeHue cyTOYHHX KOAHYEeCTB Palkallny ¥300paKaeTCH
aunnefl FGH. CesepHHI NOAIOC AOCTHTAeT MAaKCUMyMa OOIyYeHUS, TOIY-
4asg execyTouNo 1110 xad4, B TO BpeMa KaK 30 BTOPHSHOM MAKCHMYMe,
nox wuporol 43°33'34", nupuxox Tenna pasen 1023 xat, Munumym
B CeBepHOM TMOAYWAPH4 HaXOAUTCA noOx waporott §1°52716”; amecy My
uMeem mpuxon Tenna 1008 xas. B 1okHoM nmonywapun obayyeHue OHCTPO
yMeHhAeTCH K KWry, 00paulascs B HyZb BHYTPH [OKHOI'O IONAPHOMG
Kpyra.

Haunnas ¢ aToro MOMeHTa, Of.ayuyeHde CERBeDHOTO NOMIOCA YMeHs-
waercd, ¥ 06/AaCTH MUHMMYMa NPHGAMNACTCA K HOJIOCY C TeM, 4ToOH
HROCTHTHYTb €0 B AeHbL OCCHHEr0 PaBHOAEHCTBHR, 19 uiona npeobaazanue
BHOBE TIEPEXOINT OT NOJSPHOrO MAKCHMYMA K MakcumyMy nox 36° cenep-
HOW WIMPOTH, NPHYEM 3STOT MOCAeNHHR HAYHUHAET WOCTeNeHHO nPHGIH-
KATBCA K 9IKBATOPY H ROCTHraeT er0 B JASHbL OCEHHEro PABHONEHCTBHS;
K STOMY MOMEHTY HEOCBeuieRHas O0MACTbL OKO/0 0MHOTO YOAICA HCdYedaeT
K pacppeneneume KOAWYECTBA COTHEdHOR PARHANHH [O 3eMHOR 1eBepx-
HOCTH TNOXYHHACTCA NPOCTOMY 3aKOHY KOCHHYCa, w300paxaeMOMy KpH-
ot KiM. Kocuuyconpa KLM, onuaxo, HE KOHIPYIHTHA C KOCHHYCOH-
noft AED, Tax KaK BeaMuuHa paAnyca-sekropa ¢ nmpu A=0 u A==180°
He OHHA W Ta Xe.

3areM MAKCHMYM CYTOYHHX KOJNHYECTB PaldaUMH OPOZONKAET Tepe-
MeIlaThCa K IOTY; OKONO CeBePHOro nofiioca obpasyeTcd, B CBOIO OHepPelbh,
HEOCBeWEHNNN CErMENT, A4 KOJHYECTBO PDARMAINHN, TNOAYYIEMOH IOKHHM
NOMIOCOM, OBCTPO YBENMYMBAETCH, TAK 4TO 37eCh 0GpasyercR BTOPHUHHM
MAKCHMYM, KOTOpHR ¢ 20 woabpa no 17 anBaps cTaHOBHTCS aGCOMOTHHM
MaKCHMYMOM, 17 aHB2aPA 26COMIOTHWA MAKCHMYM NEPeXOAUT K MAKCHMYMY
nos 36° mwuporsl (Ha 9TOT pa3 WKHOA), NOCTEHEHHO NPHOIHMIRCE
K SKBaTOPY M JOCTHYam el0 K MOMeHTY BeCeHHero PaBHOIEHCTBHS,

MyHuMyM CYTOUHHX KOAMHECTB pafHalkiW B KKHOM ROAYWAPHM COOT-
BETCTBYET 3AMETHOMY YrayGAeHul0 NOBEPXHOCTH puc. 6; B MOMenr fe-
Ka0pbCcKOrO CONBUECTOAHNA OH 3aHhMaeT Haubonee CEBEPHOE ITOJIOKEHHE
mon 61°52716°, K BecedMeMy pHBHOASHCTBHIO OH BO3BpAAETCH BHOBD
He OKHHE H0a0C,
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§ 6. NPEPHBHOCTh CYTOYHOTO XOHA OBIYUEHYMS 21

Has A ==270° T. e. AnA MOMEHTA 3HMHErQ COJHIECTOSHHA CEBEPHOFD
noAywapHus, pacnpefe/ieHHe CYTOYHHX KOJAMYeCTB PaiualHH H306paaercs
Kkpusoit NOP, Kotopaa cxogHa ¢ kpuso#t HGF, HO uMeeT 3aMeTHO 0dab-
e anAUKATHL. CYTO'-IHOC KONHYECTBO paJgHAlLMH AOCTUTAET B 3TOT MOMCHT
Ha iokHOM moaoce 1185 xas M OO6MACTH BTOPHYHOrO MAaKCUMVMa, NIOX
I0%HOR lwupoToR 43°33'34", 104 xaqs. OGbAcHHeTea 3TO T+M. 4TO BO
BpeMA NeTa I0XKHOTO noaywapna 3:Mas waxomurca Gmuke Kk Co.niy, ¥em
BO BpEMR JeTa C(eBepHOro mnodywapud. BCHC}ICTBH& 3TOr0 AeTHLC HArpe-
BaHNE JOKHOI'QO TMNOoAYUIApHA CHARHEe, 3 3IHMHEE — HCCKOJBKO CJ.'a6ee, YeM
HAFpeBaHHE CeBEPHOrO MOMyLWIApHL.

JIuHMK TMepeceueHuds MOBEPXHOCTH pHe. 6 € MAOCKOCTAMA ¢ ==const
NpPeACTaBAAOT C0GOH BOAHOOOpasunie anunu. [Ipn 9==0 wn3 (26) u (27)
noayyaem :

T Jo
V.= —pi-cosa.

Bcan 6W 3KCHEHTPHCHATET 3¢MHON OpGHTH OHA paBeH HYJ0, H CRENoO-
BATEABHO, MW HMeJd O p==const, TO 37O ypasHenue u306pawanc 6
BOJHY C ABYMs OIMHAKOBHIMH MAKCHMyMaMH npu 8 =0, T. e. NPUXOAAUIRMKCH
H2 MOMEHTH DaBHONEHCTBHH, H C ABYMS MHHuMyMaM# mpn 8=——3, RO
BpeMA COMHUECTOSHHHA, JKCUEHTPHYHOCTD 3eMHOH OPOGHTH NPHUBOANT K TOMY,
4yro o062 MaKcHMyMa (Takxe M 008 MHHHMYyMa) He DAaBHH Mexay coGo#
W He COBNAJAIOT N[O BPEMEHM C YKASAHHHMM MOMEHTaMM. Tak, Harupumep,
BTOPOH MaKcHMyM cmemjaetcs ¢ 23 cenrsabpa Ha 14 okra6pa.

Haynuaa npuMepro ¢ wHpoTH 15° p#BOHHOA NEPHORHYHOCTH YiKe He
CyUeCcTBYeT, H HAOMONAeTCR NPOCTOR TrofOBO# XORX DamHAIMH C OIHMM
MaKCHMYMOM H OIHMM MUHHMYMOM., Ha NOAAPHHX Kpyrax MuHHMYM ofpa-
I2ETCA B HYJ/b; TO e OTHOCHTCA U K 0o/fee BLICOKHM LIMPOTAM, T'IE B Te-
YeHue NMOAAPDHOR HOWH KpuBad PafHallHK coBmagaeT ¢ ocelo abeuucc,

Hna o = =+90° (28) n (32) nawor

W,='r%ge sinesin A,

Tak xak 3Ha4eHue'p uaMenserct Mano, To o06e kpuBhe AFK u MPC,
BHIDAWAEMbHIE STHM YPABHEHHEM, TNOYTH He OTAMYMAIOTCA OT MPOCTHX CHHY-
COWI; ONHAKO WM HEeXBATAeT MNOJOBHHH, Jexawed Hmxe ocu abcupce
H 8ameHaeMOR camofl aToll ochio.

§ 6. lIpepuBRocTs dyaxaHH, uzofpaxaomeR cyrouynm#t xox obny-
YeRHS. YcTpamenRHe $Toft npepwsHocTH. W3 ypasnenus (20) cnenyer,
4T0 APH COGAIOEHMH HEPABEHCTB

—1ltgy tgd 1 (35)

@®, KMeetT neHCTBHTeNbHOe 3Hauenue, T. ¢, CoJHUE B TeyeHHe HEKOTOPOro
BPENEHH T HAXOANTCA IMON rOPHU3OHTOM TOYKH Ha6aoReHHd. CxaoHeHne
Consna He moxer OHTL Goabile —-&, W MeHblle —e, TAK YTO HepaBeH-
crea (35) ynoBAeTBOPAIOTCA B TeYCHME BCErO ToAa AMA TeX WHPOT, AAdA
KOTOPHX

~(—9<r<H(—9) 2



22 OBVI¥4EHHE 3BMAN BE3 YYETA B/AHSIHHY ATMOCOEFH

Hapaanenu
?=%~—c n cpm-—(%-—s)

{CurTafn OXHHE WHPOTH OTPHHATEABHHMH) HAZHBATC HOLEPHHMU KPY-
2aMu, @ NOSC 3eMHOM ITOBEPXHOCTH, 3AKMIUEHHHR MEXAY HUMHU, — GHEADPK~-
museckoll sonofi. B srolt mocaeane#t CoAHLle BOCXOMAMT U 3aXOUHT eXe-
AHEBHO.

ITopepxHOCTH OOOHX CErMEHTOB, OTPAHHYEHHHX [QJAPHHMH KDYramu,
B MOGOR TOUKE KOTOPHX YIOBNETBOPHETCA ORAHO W3 HEPABEHCTB:

o> (39

(37)
anbo @< —(; -—-e) ,
MH H230BEM APKMUHECKUMU JOHAMY,
pacnpocTpaHaa  TEPMEH  , apKTHie-
CKHR® M HA 0XHOE mNoJywmapHe.
CyTounnHt XON paguauun B 9THX
30HAX CYIWECTBEHHLHM 06pasom oTau-
4aeTCs OT X0NA PafKaUM BHEAPKTH-
YeCKHX 3OH.
YTobH cxesaTs 3TO0 NMOMONKEHHE
Gonee HarAuMHEIM, B3TJAgHeM HA puc. 7.
Pue. 7. IMycts  HH' — naockocts ropusoura
KaKoR-In60 TOUKKH 8eMHOM mOBepx-
HOCTH, MIMPOTA KOTOPOA yaosierBopseT ycrosuau (37), AA’ — sxmarop,
EE’ — skanntuka, Y’ —Touka BeceHHero pasHogeHcTBHA. [lycThb, nanee,
N -~—cesepunt mnosioc Hefa, W, crenosaTes]bHo, ayra HN mepunuaua
NHH'N B yrnoBofd Mmepe DpaB#a reorpagyecxoff WIHPOTe MECTHOCTH .
{Iporenem uepea Touxy cesepa fi mapalleabHHf kpyr S, CS,, xoropui
gepeceyeT 3IKAHNTHKY B TOUK2aX S H S,; CKIOHEHHEe HOCIENHMX DABHO
8-==-i'2‘——¢. Kak Toabko CoaHus NP ronoBOM ABHXEHHH HNOCTHIHET
TOuKK §;, OHO yxe He Oynsr Gonee saxomuTe. Tax Oynaer wa rcem mpoTa-
HeHun orpeaka S,E’S, no rex nop, moka Coanue He ROANET O TO4KHU Sy
STOT HHTEPBAaN BPEMEHH Ha3nBaeTCsi noLAprui Oxest. IlposemeMm 3aTem
9epes TOYKY f(ora napannensesfl Kpyr H'S,C'S;, KXOTOpHE mMepeceyer

SKAUNTHKY B TOuKax Sg u S,. CkAOHEHHE STHX TOYEK PABHO § = — (-’2'——?); '

oueBrHanO, 4To noka ConHlle MPOXOZHT MyTb S,ES,, OHO He NOABHTCA HAX
FOPHBOHTOM. 3TO TaK HE3HBAEMAasA NOALRPHAS HOYS.

Korna Connue naxoamrca Ha orpeskax S,Y'S; u S,YS, croero nyty,
TO BOCXOX M sSaxox CoAHNE HAGMIOAZIOTCHA EXEMUEBHO.

Oco6ennocTH  apKTHYECKHX 30H MOMHO BHBECTH TaKKe W3 ypaBHe-
wua (20), KOTOpOE NOKA3HWBAET, YTO ®, KOCTHTAET BEJMMHKH %, T. e, 1O-
JAPHWR IeHb WauKHaeTcH, KOraa ’

tgotgd==1, (38)
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¥ NPONOMAKAETCH A0 Tex Top, noxa tg ¢ tg & > 1. Iloaaphan HOuL HaYkHaeTCH
TOrRa, KOrAa ®, 00palaercsi B HyAb, T. € KOrla
tgptgd=—1, (39)
¥ NpOROJIKAETCd A0 TeX Iop, noka tgetgd < — 1.
Cxnonenns Touek S, Sy, Sg S, BHUNCAAOTCH U3 ypamHernit (38)
H (39), KOTopHE MOXHO COGAWHHTH B OMHO:
tg?etgli=1,
Yro6u onpenreauTs Ay, Ay Ag ¥ A, ——HOATOTH 3THX TOWeK, MH npeol-
pasyeM npeXnilylige ypasHeHHe TaK:
14-tg2@==1-4ctg?8 nan sin%d =cosiq.
HNouus (32), nosyyaem

2y . Cos%q
sin? h == - (40)

Uetnpe KOPHA 9TOrO ypaBHEHWS Ay, Ay, Ay u A, aexkamue mexny O u 2w,
NpeACTaBANIOT C0B60fi nOATOTH TOYeK S, S, Sy 4 S,. Ilpn sTOM nerko

BHAETh, YTO 0<)\1<—g-; hy=mn—h; Ag==m-}h; Aj==2n—A,.
Ypapnenue (40), ouepunwo, naoGpaxaer kpupie DHM uw KNB, saoas
KOTOPHX 1OBEPXHOCTH PHC, 6 nepecekaerca ¢ naockocteio ABCD.
U3 (15) u (20) caenyer, 4TO BeNHUHHH ¢, ¥ ®y PaBHH Mexay coGoft,
T, €. OXHOBPEMEHHO JOCTHrAOT 3HaueHu#t ™ win 0, tloaroMy pacemarpu-
BaeMas mapaliens B TeueHHe MOJADPHOIO OHS OCBEW{EHA BCH, & B TeYyeHWe
noAsSpHON HOuM HenuxkoM ne BHantT Connua,

4.4
M3 Bcero CKasaHHOTO ACHO, 4TO XOA OBAydeHMS —r— RAd BCEX WHPOT

paspuBnnf, nbo, xak roapko Cossnue pcyesaer NOA TOPHIOHTOM, 06Jyye-
HHe OOpauraeTcd B Hyab, HO He MOXeT CTaTh OTpUIATedbHuM. [loaTomy
ecan Mu GyaeM DacCMATPHBATE X0 OOJAYYEHHA B TedeHue MO6GOro Hsrep-
pana, Gosee AMUHHOro, yeM BpeMa npebOwBa2uus CoMHLA Had TOPH3OHTOM,

aw
TO MK ROMKHH NPHHATL BO BHUMAHHE, YTO (QYHKUMA —- Da3pHBHas, JTo

yiaoGHee Bcero cienath cAelywoumm o6pasomM.
[lycte oGayuenne Kax QYHKIHA BpeMeHu %"—f— rpatuyeckr  nzobpa-

WaeTCA KpWBOH abedefghij (puc. 8). 3ra Auuun cocrapiena W3 rpeSheRt
BONH, COOTBETCTBYIOMMX [HEBHHM 4aCaM, H OTPE3KOB UPAMBIX, NeKaUIMX
Ha OCH aGCUHCC M COOTBETCTBYOUIAX HOYHOMy Bpemedn. H amanaryaa «
AZMHA BOJH, TOYHO TaK Xe KaK IHAWHH TPAMOMHHERHMX OTPe3KOB, MiMe-
HAOTCA OT OOHOR ROANHE X JAPYroH, TaK KaK BeAUYHHH p ¥ & M3MEHAKTCN
B TeY€RHe roza.

Ecau mbl 3aX0THM BHYHCAMTb KOJHYECTBO Dalualliy, KOTOD3A Najaer
HA CIKKHHY MOBEPXHOCTH B KAKOA-HKGYAs TO4Ke 32 nepnox, Gonsmnb,

. a
YeM OIMH CYTKH, TO, YUMTHBAS Da3PHBHOTL (HYHKIWKH —;g, MB  AOMKHE

OyneM R3SITb CYMMY CTORBKHX WHTErPaJOB, CKOAbKO [AHEBHWX ,BOJH* 3a-

XBATHT Hail NMEePHOR B PacCMAaTPHEACMOM MeECTe 3eMHOM TIOBEPRHOCTH.
Moxno, ©01HaK0, M3(eXaTe ITOFC CYMMUpPOBAHWA, TOALIYACL BENHUH-

HOR @, onpeneaeHHo#t papeHCTeom (16). IJTa BeaAHuMHA TOABKO TOrAa
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PaBgHA HyMAI0, KOTAA COOTBETCTBYHOWAA DAPanie]b KPYIIHe CYTKH OCTaeTcd
HeoCBellleHHOH, 4Yero B0 BHeAPKTHYECKOH 30He He ORBaeT HHKOTAZ,
a B apKTHYecko#t OHIBaeT OfHA Pas B rOR-——BO Bpems MONEPHOH HOUM.
BcneacTsre 9TOro sednunHa W, Kak DYHKUHS BpPeMeHu, Moxer GHTbL npeR-
CTaBIeH2 HenpepHBHOA kpusof klmno (puc. 8).

Mexay oGeHMH KPDHBLMH, H306DaXeHHHIMu HA DHc 8, CyiuecTsyeT 3a-
Meuare/bHan SaBHCHMOCTH, 3aWITPHXOBAHHAA NAOWKANL OJHOH BOMHM def
npexcrapmaer cofoH, OYEeBRAHO, KOJAHYECTBO JAYYMCTO#f 9HeprHH, KOTOpOe
‘moyyyaer paccMarpHPaeMas eNMHHId TOBEPXHOCTH HA WMpOTE ¢ B TeYe-
Hue AuA. 3Ty BeAUUHHY, KOTOPYIO MOMXHO BBHIYHCAUTH ¢ MOMOWBI pPa-
eercts (26) n (27), Mu o6ossauaan W, npudyeM NPUHMMANH, YTO BeiaH-
YEHW p M 0, BXORAUIHE B STH DPAaBEHC1BA, OTHOCATCH K MOMEHTY WCTHHHOIO
FAONYAHR PACCMATPUBAEMOrO JHS.

Cpasuubas ofa pasenctsa (26)
u (27) c paeencrBamu (16} u (15),
JAIOUINME Cpeadee oOGayyeHHe w
Ha IIHPOTE @, MH YBUINM, 4TO W,
PaBHO HHTEPBaNny BEMEHH T, YMHO-

» | __"} WEHHOMY Ha cpelnHee obnyueHue
r Gt l W HA WHPOTE ¢ B UCTHHHWA NOJ-
'y | i I ‘ IeHb AaHHOTO 14, [locneanee pasro
! . : : i BHCOTE TOH OpAHHATH m'm AnMHRH
% { Iﬁ{”. I'ir — Rimno, KoTOpag nenuTr mOMOAAM
Tl |~I!D[|,.;ﬂ; ba ) NepHOA 7, CYiTaeMuit OT MOAYHOUM
L il |m, o L—»¢ no noaynoud. O6oauauas sty op-
p—T —ﬂml-«-— OHHATY Yepes w,,, HMeeM
Puc. 8. W, 2T, (41)

Mu npeanonaraes, 4To H3MeHe-
HUL p ¥ 8 B TeueHHE AHS TaK HeBe-
AAKHK, 4TO 18 BHYHCAGHHS W, MOMKHO MCXOAHTB K3 CPEAHUX CYTOUHHX 3H2-
uyeundl. Bereactrue atoro maowmane £'n'nl (bur. 8) moxno cunrare pasaof
TW,, ¥IH, Ha OCHOBaHuu (41), pasroft W.. TakuM 06Gpazom MeXAy AHHUAKH
abcdefghij u kimno cyuiecTByeT CBA3b, BHPAaNAOIANCE B TOM, YTO MO~
mans, OrpaHHNENHKE BTHMN KDHBHMH M COOTBETCTBYRINHMY OCAMAH abcunce
¥ 33aUITPUXOBAHHBIC Ha PUCYHKe, PaBHH Mexny co0oH. ITu naowaan aa-
XBATHBAIOT WHTEPRAN BPeMEHd OT NOAYHOYH A0 MOAYHOYH.
Ins Toro 4To6H BWYMCAMTL KOJIHYECTBO PANHAUMH, NONYYEHHOE elHHHU-
fiefl MOBEPXHOCTH 32 HECKOIbLKO AHER, HanpuMep, 3a i nHel, MOXKHO, BMECTO

TOro uroGbi HHTEIPHPOBATh NPepHBHYI (YHKUHIO —‘-ia!-, KHTETPHPOBATH
B COOTBETCTBYIOLIEM MHTepBade BpeveHH GYHKIMIO w. Tak:
tyt-suv
W= [ war (42)
+5

Tipu sToM HmxBKA npenen ¢ NOAXKEH COBNAZATH ¢ MOAYHOUbIo. Ecan
N — HE HECJOE GUCAD HAW HHTEPBAT MT HAYNHACTCA M KOHYAETCA HE B MOA-
HOYb, T0 HANHCaHHOE YPaBHEHHE HEe GyAeT CTPOrO TOUHWM, W PacCMaTpH-
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BaeMHe [OMANM, OrpaMudeHHHe KpuBHMHu abcdefghif n klmno, wmoryr
CHALHO OTMHYATRCH APYr OV Apyra. 3TO padiuuue MPOHCXOAHT OT TOro,
4YTO TJIOLIAAb, OrPAHHYCHHAA HEPBOH KPHBOM, BHIPAKAET NPHXOA pPanHaLHK
B OnpelenendHofl Touke nOA WHPOTOH ¢, B TO BPEMS Kax NAOLWKAAL, Orpa-
HBYEHHAsd BTOPO/ XpHBOH, BHPAX4ET CpefHee KOAHYECTBO DaRHALKH, NOAY-
qaemoli exuHnUedt MOBEpXHOCTH, PACNONOKEHHOR Ha mapaanend Q. B pean-
YHHE IIOWAAH BTOpOH KPWUBOA, BHUHCAAeMONW C MOMOMEBIO HHTerpana

£y
W= j' wdt, (43)
i

HUBEJHPOBAHG HePaBHOMEPHOE pachpeje/eHye CONHEUHON panHauuy BAOAL
napaanenbHoOro Kpyra 3a LEPHOX BPeMeHH OT f; 1O &g

374 HEPABHOMEPHOCTh 32 KOPOTKue NPOMENKYTKNA BpeMenHd, OYEBHIHO,
MoxeT OHThL BeckMa 3HauuTeabHON, Tax, HanpuMep, B TeueHue NOMYCYTOK
OAHA TOYKA FlapanJienH MOXKET NMOAYYHTb BCe CYTOYHOE KONKYECTBO pajua-
ilHK, B TO BpeMs Kak JIpyras, HHAMeTPaALHO MPOTHWBONOJOKHAA, OCTAETCH
COBEepIIEHHO HeoGayuenHod, C yBeanwueHneM HHTepBada f,—f, 3TH pac-
XOXKIAEHHS YMEHLIIAIOTCR (OTHOCHTENLHO), HO Rade B TeYeHne rofa o6ny-
yeHue pPAIHYHLX TOYEK OAHOH M TOH e Hapannesn Oymer He BROJHe
ONMHAKOBO;, 3TO UPOHCXOAHT OT TOro, YTo rof He 3aKAMYaeT B cefe de-
aoro uucna cyrox (365!/,). [o6aBounne 6 4acoB B ORHMMX TOYKAX MPHXO-
OATCA HA JeHb, 2 B ADYrWX Ha HOYB, W B Pe3YAbTaTe NepBhe MNOAYYAWT
foapuie PanvalvH, 4YeM BTOpHE. Kpoue TOTQ, OBAHO U TO e MeCTO 3¢M-
HOH MOBEPXHOCTW B PasivuHbie TOAN NOJYYaeT pas/ANqyHOE KOANHYECTBO
pagHankH, TAK K3K B OQHOM Trofly no0:BOYHBIE 4ach nNPUIYTCA HA REH:,
a B IPYroM— Ha HOYL.

B Beanuunax @ n W Bce 3TH OTKIOHEHBS BHO/TL onHOR W TOH Xe
napannend 4 Aqd Pa3jHYREX AE€T BLIPABHEHH, NEepPBaf# H3 3THX BEeJHUYUH
NPENCTABARET cpedruil 200080i X00 06ayveAus eIMHWUN MOBEPXHOCTH Ha
MHPOTE ©—XOfl, B KOTOPOM He CKAaZWBAIOTCH CYTOUHHE KoaeGahus oday-
YeHH#, BW3WBieMHe BpauleHvieM 3emau BOKPyr ee oCH, Beanywna xe W
NpencTaBARCT COBON cpeduee KOAuMccm80 COAHEYROE paduaguu, nonyyae-
Moe eaMHHUEA nOBePXHOCTH 34 Nepuon or ¢, Lo Z,

§ 7. Pazgoxkenun B panel. s Toro ytoG BHUHCAKTH HHTErpan (43),
HeoOXONWMO BHpasHTe 06e mepeMeHHne @ ¢ £ B GYHKIRY OMHOA N TOH Xe
He3aBHCHMOH nepexentod. 1A 3TOro MH BOCMOABL3YEMCA HEKOTOPHIMH pas-
AOMEHHAMN B PALN, KOTOpsie DACCHMOTPHM 34ECh.

Tlonoxns mna xparTkocTH

igp=n, (44)
sine=&, (45)

Nu nonyuss ypasuenug (16) u (15) 8 nuge

W = -:? %’- €os ¢ (nY, sin 8 -}- cos & sin ), (46)
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€08 ¢, B tg . ) ¢
W3 atux ypapuenuf caeayer

T TR g R 1 — {13 sin?s
singg= VY1 —n‘tg“&:f———i%éflw,

cos 3 sin gy == Y T — (1 | % sia’ §,
uan, scaencraue {(32) u (45),
cos 3 sin ¢ == V' 1 — 4% (1 4 n2) sin?}. (48)

Sro pupaxenve nPH nSoM A MOWeT GuITh DA3NOWENO B PAL 0O
GnHoMHANbHON (oOpMyAe, eCAH TOABKO

RO+,
T. € '
sifte (1 41219} < 1,
WK
sinte & cos? ¢,
T. €

™ T
~(5=)<o<(31)
#HAaue rOBODHA, €M DaccMATPHBaeMas mnapaanens (W¥POT4 ©) He HAXO-
AWTCA B apKTHHeCKOH 30He, )

STo pasnoxeHHe Chepylomee:

1 1
cosdsiny,=1 —Z( 4 n3) &* sind kg {14-a%)? kb sint A —
--%—(1 - n3)8 &8 sin‘l—%(l + nt)t k8 Sin‘l-—-;—a(l 4 128 410 5in10 A o
._...%.1.} (1 +”2)0 bi? Sint’l—gé—ll(l _+_ n!)? Al sin4A—... (49)

Ha (47) caenmyer
by = -’21 ~+- arcsin (n tg 8). (50)

 Bupaxenne aaa ¢, MoweT OHTbL PRIBEPHYTO B pax Mawknopena, ecaw
TO/BKO -

—lgntge <+ 1,
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T. € ©CIH MW He HMeeM Rela C TOYKAMH SDXTHUYeCKOH SOHMW; 9TO MH yxe
npunaan panee, Torza

11 1 3 1 3
¢om%+ntga+7gn”tg38+2—s Rl el ob i AR A o

T T L ¥ S o ALV TP I

Danee, ua (32) u (45) cnenyer, yto

—— -3
tga=‘/-ij_‘—":i:2—a=ksinx(l_k=sinn) : (52)
u .
o sin 3 == 0, & sin A. (53)

i [Moacrasaga supamenne nag tgd ua (62) B (51) # noayyennoe Takum
o6pazoM BHpawenne ¢, B dopmyay (53), umeen

1
Yo sind =7 ksin A--nk? sin? ) (1 — A2 sin?) © 4

8
-i-% . _; n%k¢ sint A (1 — A3 sin? X} -

+§1§”'53: nb%8 sin® A (1 — &2 sin® 1)_-54‘

_|_“212 ..?_ nk8 sin8 k (1 — &2 sin?® l)— -+

)~

—{—-21-5 . f—’-g—-l n%1° sin1® A (1 — 42 sin? l)w

+

11

+';lTe . ?.l'_ignukm sin?? A (1 — &2 sin® }\)— K +

13

+§le ’ 7.33:11 ni%1e sinté k (1 — k2 sin?d) * -

+... (54)

Beau teneps pasnoXHTh BHpaxeHHa B CKOOXaX no Qopmyne Ounoua,
BHITHCATh Ha OCHOBaHWH (49) W (54) 3nauenue nd,; sind -}~ cosdsing,,
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PaciiONOKUB er0 TO CTeneHsaM siftd, # NOMOXNTH
....—5(-— 1 -} n?),
I’y
a =——(-1+2n2)+~ﬂm, ,
= 45 (— 14 33 n) g5 1%,
5k
aa“m<—1+4nﬂ+2n*)+@nﬁ+g;ﬁus,
Th10 51:10 7410
aﬁ__—m(w1+5n2+ Dntg2 6) 256 1z 1% b (55)
12
f;& (14 602 4 5n* - 4n8) -1 o 102 i (4508 4 14n19) 1
pILL
~+ Troe
3384 . o
@ = zo4s<—*+7“*+7n +7n® - 5n%) +-
33414
0 1
2 (10 3T e,

TO MH TORYYHM
rbo Sin8 - cos  sin gy == 1 + 5 nk sin A+ Y, a,, sk, (56)
m

HaroMHuM, YTO BCE 3TH BHKI2AKK OTHOCHATER K TOYKAM BHEapKTARe-~
CKOH 30HL; B JIDOTHBHOM Cy4ae HaMm NPUAETCH BeCTH OTHEAbHO BHYHC-
JAEHWS MU TIONHPHOTO HaHK, KRR NOAAPHON HOWYM W ANA NepeXoNHHX WATED-
BANOB C eXEeIHEBHHM BOCXOMOM M 3axogoM Conuua, Bo BpeMs moaapHOH
Houy, T, e, Korma snoarora Conasnd A yAOBARTBOPSET NEeDaBEHCTBY
Ag << A < A, COOTBETCTBYIOIWAA Napainenb HE OCBelleHa BoBce, ¢, = 0 1 Bce
suipawcenue (56) ob6pamaerca B fynab, Bo BpeMA nonuprOro JAHA, MAK
zoaror CoaHua 3\, < A< Ay BCH TNapannenr OCBelleH3 ONHOBPEMEHHO,
T. €. Yg=7, ¥, CALKOBATRABLRO:

ny sin 8-}~ cos 8 sin ¢y = wn sind = nuk sin k. (B87)

B npomexyrouHne nepkonH, T. e. kKorma 0 < A<k, A <ALA,
A, < A< 27, Kak MH BuZenu, ycC/JI0Rde

—1l<nigd< 41 {58)

_ymosnetBopaerct, MoOXHO n0K23aTh, YTO ITOKA YAORNETBOPAETCH YCAQ-
eue (58), paznoxenne (56) MpAMEHMMO M K ADKTHYECKMM 30HAM.
HettcreuTenpho, pasnomenue (£6) sakonno, ecin [cm. (48) n (H0)]

R(14-n%sin?h <1 n a2tg?8 < 1. (59)

[Tocaennee ycaosue Tomaectsenno ¢ (58) u neACTBUTenbHO BHAOMHAETCA
B NIaHHOM CAy4ae, Hpeoﬁpasyﬂ ero B sune

< ctg?s, 1 a2 l+ctg?o=cosec36 (1 +n®)stn28 < 1,
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MH BuAxM, 4TO Ha ocHomamny (32) u (45) ycaomwe (59) rawke smnon-
HAETCH, M PasjoweHHe B PAl AONYCTHMO,

Taxkum 06pa30oM M PACCMOTPENH ECE BO3MONKHBIE CAY4au TIPHMEHeHuS
cymmnt (56).

Has Toro 4Tofu mo3mMOXHO OLIIO NPOBECTH HHTElPHPOB2HHE, HEO6XO-
AMMO BHDPAasuTb sxonauue B (86) cremenn sin A uepes KOCUHYCH KpPaTHHX
yraos, /lng aTolt meaw MM npuMeHseM M3BECTHYIO GoOpMy.y

— 1)m 22m—t gindm ) — cos 2mA — m cos (2m —2) A
i

+ (5" cos @m—m )k — ... -{-(2,:‘)%

H, 1ONAras AAS COKPalleHHA
B T Y,
o (ot (Bt (o= ]
=5t e+ 28(1) %+ 24(2)“9"" 28(‘;‘) ot
()t g (ot ze (ot -,
e | %+ 22(6) 3+2¢(z)a4+za( }) %+
(12) °+21°( ) SR ]
by= 52 [t 55D ot 5 () oot 3 (5) o+
+5()at -],

(60)

;=7{«+xﬂ-+x% Bt -]
o C08 [aa+22(12 e+ (14) g4 .. ]
=2_[a8 5{ 14)a,+ .}
Selat...], , )
nonyuaex:

cos ¢ (g, sin 8- cos S sin¢y) = &, -f-—— sin g sine sln A —

~— b, cos2h+ b, cos 4h — by cosBA4- b, cos 8BA—4- ... (61)

3HaveHux KO3GUUMEHTOR by, &y, b,,... VpuUBeAeHn B Tala, 2 uepe3s Kax-
ase 5° upoTH A0 75° WUPOTH BKAOYHTERBHO, NMPHYEM AAL HAKAOHA
IKAMOTHKY IPDHHATO €ro COBpEeMeHHOoe 3HAYeHHe

& === 23°27/30" .
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Tabauna 2
Yncnhosme 3HadeHHA kosdHuuentos &y, by, &, . ..

§° b 5 by 2 by & &g 5,

4

o |--00591—0,0413 —0,0004] —0,0000
5 | 0,9558| — 0,0407| — 0,0004| — 00000
10 |-+ 0,9458) — 0,0393! — 0,0004| — 0,0000
15 | 40,9293 — 0,0350} — 0,0004] — 0,0000
20 |+ 09065| — 0,03 4] — 0.0003] — 0,0000
25 | 4 0,8777| — 0,0280| — 0.0002{ — 00000

35 |- 0,8028 — 0,0163( 4 0,0001| -4~ 0,0000
40 0,7577) — 0,0081{ - 0,0002} 4~ 0 4000
45 0,7084] - 0,0018} +- 0,0005( 4 0,0000
50 0,6558 -+ 0,0138| -+ 0,0009| -+ 0,0000
55 “,6014) 4-0 0,0000
0,0%

+
5455 40, -} 0,0000
65 |+ 0,4939] 4 0,0746| + 0,045 + 0,0005( - 0,0001( 4 0,0000
70 |+ 0,4540] 4 0.1223] + 0,0123] - 0,0024] -J- 0,0005| 4 0,0002] - 0,0000
75 |+ 0,5161| - 0,3312] 4 0,1020| -+ 0,0382| -} 0,0111| + 0,0013( 4 0,0003| + 0,0000

Kak Buawo u3 tabn. 2, pan (61) ouenp GwCTPO CXoAnTEA.

§ 8. KosngecTBO pagmauum 32 OPOM3IBOABHBIA OTPE3OK BPEMEHH.
Coraacro topuyaam (46) u (61) Beawuuna w, uzobpaxawimad cpexnuf
TOAOBOM XOA OGAYuEHWR Ha WHPOTe %, MoWeT OWTH NpPEJACTaB/eHa B BUIE
paga:

W == ;J};(bo —]-%sin?sinl sine— b, cos 2k | b, cos 4A—
— by cos 6k + b, cos 8A — - ) (62)

370 RHpIKEHHE NPUMEHUMO BC BHEAPKTHMecKOH 30He ANA BLEX ROJ-
FOT CONHUA A, B APKTHYECKON — TO/NBKO B NEpHOANW EXEAHEBHOrQ BOC-
X0la M 32X0A& COMHIA . '

Ans noagpHoro AHA 310 Bwpaxenne Ha ocxoBannyu (46), (57), (44) «
(45) Mu mOMKHH 3aMeHHTH Yepes

‘ Jo e
w==- singsine sini. (83}

Bennununa w npencrasager coGoft cpeasee O6AYNEHHE B eXMHMLY
BpeMery. BerepcTsue 3TOrO KOANMECTBO PaanaUMK, KOTOpOE MNOAYUMT
enHHALA TOBEPXHOCTH H2 WHPOTe © 32 MHTEPBAA BPEMEHH OT #; JO I,
Oyaer pasHo

W = f.‘wdf,
19

mpuueM, K&K 970 YXe OHAO TNOKA3AHO, HEPABHOMEDHAR OCBELIEHHOCTh
PasANuHNX TOWEK TM2paines® ¢ CradxuBaeTcd. B 3To DPaBeHCTBO MH
ZOMKHH TOACTARMTE TIOAYYEHHOE Danee suavenne w ua (62) nan (63).
Ecin BBeCTH BMeCTO ¢ nNepeMeHnyl0 A, T. &. BHYHUCHHTL KOJUYECTBO
PamManuH, noayyaeMoe &nuHAled NOBEDXHOCTH 32 BPEMS, B TeyeHue
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kotoporo ConHpe npofizer OTPesox cBoero mytu of A" o A%, TO Hamu-

CaHHHfl RHWE MHTErPad BHAYMTERBHO YIPOCTUTCA. Mol moayduM
x,
dt

IpHYEM TPOUIBOIHAR -Z—; , HelleHHad HA 3HamenaTens pd pupawenuit (62)
n (63), oGpaumzerca B nOCTOAHHYIO.
HeticTpurensto, 8 peayisbrare (34)
B (Y S
pl A 2 Y1—et’
H MH ToayuacM A8 W caenylolne BuiDameRus:
AN
— T Jg _11!_ . " -
= Vi ’j (bg +5singsine sin—b, cos 20+ b, cos 4A
~ by cos 6A+ ... ) dh
)'N
T Ja .
W= — ————sinosins | sinAdi
2 Vi-et j
HnTerpupys no A, noayuns
21: Y IJ [bo (AM—1)— % sine sinp {cos A" —cos}) —
~— 2L (sin 20"~ stn 21') - 22 (sin 43" —sin N )—+ . ] (64)

w :Ez.;- -—Wii.:.__;‘-sinrp sin & (cos i’ —cos 1"}, (65)

Bupawenue (65) npuMesnMo k ROAApHOMY fHiO, BHpaxeHhue (64)—
K OCTAJBHHM CHyuasM,

Kaxk My Braeanm k3 1aba. 2, psn (64) cxozurcs ouenb GHCTPO AMIIbL
DAS HU3KMX K CPERKMX WIMPOT; TOABKO INJA WnpoT, O6Oabux 75° Heol-
X0OMMO0 O6na0 OW B3aATh 3HAYHTEAbHOE WHGAO wAeHOE artoro pana, Ho
OO STHMM WHPOTAMH MePHOA ¢ HOPMAARHON CMeHOR AHA M HOYH TaK
KOPOTOK, YTO COOTBETCTBYIOILCE KOAHYECTBO NOAyuaeMoR pafnaiink MOKHO

EHWHCAXTL € MOMOWBI CYTOURHX cywum W..
O6a pupawenns (64) n (63) e naMenATCH, €CAH MH 3IAMEHHM

9 Ha —p, M Ba N = X oHa N 4w
OTCONA CAGAYET, 4YTO KOAMUKECTSD PAOUARUU, ROAYHAEHOe WUPOMOE ©
3a speusr, xorda Cosnge npoxodum 0yzy XN — X7 axaunmuxic, pasro KoAi-
Recmsy paouaguil, no.ay-taeﬂm'ry wupomoldl ~—o 31 8PEMS MPOXONCOERUN

Coangen dver om A’ -f-m dg X' -
Ecan MN (puc. 5) npeacTawaser oTpeaok AyrH » — 2, 10 M'N’

ABASETCH IHAMETPIARHO MPOTHROMOAMKKEM OTpe3Ko¥ (A’ = &) — (A" -~ ).
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310 nonoxeHyue COpaBefJAWBO A JMI060H UIMPOTH; OTCIORA CAEAYeT,
yTo B TO BpeMs kak COAHNE ONMCHIBaeT KAKOR-NIHGO OTPe30K CBOEro
rofosoro nyts MN, cepepHoe Noaywapse AoAy4YaeT CTOALKO Xe paawauni,
CKOJBKO TOAY4aeT I0MHOe NOAyuwapHe upH mpoxomienyu Connuem Zua-
MeTpansHO NpOTHBOMOAONKHOrO oTpeska M'N’ (cum. puc. 5 Ha crp. 16).

Heobxoaumo 00paTHTh BHUMAHHE K3 TO, YTO TeMIEpaTYpPHHE yC/IOBHA
o6oux noaymapuit GyayT PasIHYHH, HECMOTPA Ha PABEHCTBO BHINMCYKA3AH-
HHX KOJMHMYeCTR PaAHalMH, Tax Kak InpH IIpOoYNX papHHX YCJ'IOBHSIX BpeMs,
B Teyeuue xoroporo Coanue upoxoswt fyru MN w M'N’, cornacho Bro-
pomy 3axoHy Kemiepa Oynet HeOAHHAKOBO,

§ 9. Koxauvectra paguanmun B pasiugHble acTPOHOMHUTECKHe Bpes
Mena ropa. Jai Hac 0cCOGeHHO MHTEDECHH. T€ KOJAWYECTBA Dajvauuy,
KOTOPHE N0Ny4aeT KaKaA-1HGO napailenb B TEdeHHE ACTPOHOMHUYECKHX
EpeMeH roza.

QG603nauny yepea Wi, Wiy, Wir u Wiy KoauuecTBa pagMalMM, KOTO-
pHe MOAyYaeT €AMHHUA NMAOUIAAH NMOX Wupckoll B CEBEPHOM MOJYLUIAPHH
BO BpeMs ACTPOHOMHYECKUX BECHH, JIETa, OCEHM W 3MMH, M uepes

Wy W Wi v Wy,
COOTBETCTBYIOLLHE KOJKYECTBA AJAA TOH e WHPOTH IOXHOrO MOAYUIapHR

BO BpeMA aCTPOHOMHYECKHX BECHH, /T3, OCEHH H 3HMH CeBepHOro nony-
wapus, BcareacTBue ckasaHuoro Buuie

Wi=Wpmp Wy=Wy Wy=W, W,=W, (66)
Xon BHuYucAeHus BeruuuHH W) Oylrer PpasnuuHEM B 33aBUCHMOCTH
QT TQrQ, NMPUHATACKUT AN paccHaTpuBaenay WHPOTA K BHEapKTqutKDﬂ
30He MHJK K AapPKTHYeCKO#. B mNepBOM cAy4ae Mu ROMKHL MOACTABHTH
B dopuyay (64) A =0, A”:s%; TOTAA MOAYHAM
W=L L _ (b, sinosine) (67)
1 4n 'l/']._e! 0 ! *
Bo BTOpOM cayyae MB AQUKHE DPa3sGHTh Ce30H (ACTPOHOMUUECKYID BECHY)
Ha ABa NEpHONd C NOMOWILK KOpHeH ypasreHusa (40). na nepuona ese-
AuesHoH CMeHH IHA H HOYM MOXHO TOTIa NpuMeHHTb yparHehwne (64),
a AAA NONAPHOrO AHSA - YpaBHeHHe (65). OGnyueHne 3a NepHOR NOAAPHOR
HO4YH paeHo nymio, TaxuM o6pasom MH NOIyuyaem

T X = x . . b -
W,=§;,?l%§(bokl+§sinqosine—}——Q—smcpsmecosll——-—Q'- sin 23, -

+%sm4ml—%5-sinsx,+...--...). (68)

COBEIJ[HEHHO TaKHe Xe BHPaweHHA MW M[OJYYMM NpH BLYHCAEHRH

Beaunun W (l’:-;i, A”:.—?:); TI03TOMY -

3uadenne Wy, Mu noayyns, moxcraass A =w, A= % ., M
BHEAPKTHYECKOR JOHM OHO PaBHO
T J
Wlll o= = -VTO::S (bo-— sin ¢ sin B), (70)
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| s SPKTHUECKOR 30HH PABHO
T . Jo n . N ™ .
Wit =352 W:E(b"l‘ — 5 Singsine -+ 5 sing sinecos Ay —

— 2 sin 24, 22 sin 41, — % sin 61, -+ ) (71)

3TH e CcaMHe BWPAKEHHS IOJYYATCA NPW BHINHCAEHKH 3HaY4eHHL
Wiy ().’ == %1{, k”-—-2n); TAKUM OGPAIOM: i
Wiv = W, (72)
©, KaK 3TO JerKo BHIETh,
Wa=W;, Wy=Wny- : (73)

Pasencrea (69), (70), (73) noxaswBawoT, 4T0 Kosusecmsa paduayuu,
NOAYYaEMNE B0 BPEMA QCMPOROMUMECKUX GECHW U AEMA, O00UKAKOBH,
mag Jce KaK u KOAuXecmSa Paduaniu, nOAy4acMue 80 8peMsT OceMi U
UMb (3CTPOHOMHHECKHX),

C nomomsio pasencts  (66), (69), (72) u (73) Bce BOCEMB BeAHWHH:
Wi, Wi, Wi, Wiv, Wi, Wi, Wi, Wiv, MOTYT GWTh BHPaKeHH TOAbKO
Yepea nBe BEeQUUHHH H3 HAX; 34 TAKOBHE MKW NpPHMEM

W,=2w‘;1 . )
Wo=2Wy

[Teppas ¥3 3TKX BEJAHYHH TPEACTABAAET KONHYECTRO PpANHALHH, NOTY-
yaeMoe Kako#-amGo wWIHpOTOH ¢ CeBepHOrc MOAYIWIADHA B TEYEHHe JETHEFO
NOAyroa#s (BKIOYAIOUIEr0 BeCHY W JIeT0), 2@ BTODAN — TO e KONHYECTBO

3a suMHee noayroAne (r. €, OCeHb H 3UMY).
OGogHa¥ya Te Xe BeAMYHHH IJIR I0KHOTO NONyIAPHS, COOTBETCTBEHHO

ANA €ro JETHEro H 3HUMHEro noﬁyro]{ﬂn yepes W " Ww, HMCCM
We=2Wi n 1,,=2W'I'

T. €
W,=W, n W,=W,,. (75)

Jhoban wupoma OHCROIO NOAYULGPUR NOAYHGLM 30 CBOC AeiKee NOAY-
200ue CMOJBKO Jice Paduanyui, CKOABKO MQ HCe LIUPOMA CL8EPHO0 MOAYUa-
PUR 6 medenie €800 NEMHE0 NOAYI00UR; MO HE OMKOCUMCR U K 3UM-
RUM NOAY00UAM,

Briuncienne seansun W, n W, sefercs crenyommu obpasow: ws (67) —
(75) caeryer nad BCeX IUHDOT:

W, —W,= _V. sm osins, (76)
T J
Vot Vo= 71 —ab (77)

W+W ZV.I___(%OM—!-usimpsinecos.\l
—b,sin2k,+~«~2’—sin4l1-—%sin6A1-{—...-—-...), (78)

Bax 788 MErsgmosEg. 23
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npHYeM JOCheaHee Yi2BHeHHE OTHOCHTCA K 3pPKTHMECKOH 30He, a mpen-
NoCIe fHEE — K BHEAPKTHUECKOH.

Beanunna
Wy= Ws—f— Ww (79)

npeactasaser coGON TOJOBYI0 CYMMy pandauus,
Ina oboux moxocos Beaeacteue (40} A ==0 un

V,=0, W,=Wp=_——sine. (80)

B ta6a, 3 maHH MOAYrONOBHE W TOACBHe CYMMH DajHalliH B KanopHaX
AA8 pPAasAHYHEX HIHDOT. Kaxaull kpagpaTHui caHTUMeTp, Haxopduluics
noR olpeNeNeHHOR IAPOTOH, NMOAYYaET B TeUEHHE AeTHETO KAy 3HMHEro
noayroAna ykasamsHoe B TaGA. 3 xonuuecTso paauauuu. I'padnk 3asuca-
MOGTH MONYTCAOBHX CYMM DajMallud OT WMPOTH Oyner gaH Huxe (puc. 12).

Ta6anunad Tagnunad
KonngecTsa coaneunoll paaHanuH, KoxryecTRra coaneuynoll pagHanuy,
noayyaemble sepxuel rpanHued noayuyaeMbie BepxHelt rpanHueh

aTmocepnl armMocdepH (B KAHOBHYECKHX eAMNHMUAX:
KGR T e fBA Jo =1, T'=100000)
Bt 0™ eatreun
. Teorpa- | Jletnee | 3umiee Teorpa- | JleThee | 3nmMiee
q:nqecpxau noayro- | noay- no::;m duseckan| nory- | noay- | NOAHuHA
wupora | Aue roAHe mupora | roame | romie ron

0° 160580 | 160580 | 321160 0° 15 266 15 266 30532

bo 1658060 | 154240 ( 320100 50 15768 14663 30431
10° _}| 169950 | 146800 | 316750 100 16 156 13956 30 112
15° 172560 1 138360 | 311220 150 16453 13153 29 586
20° 174570 | 128980 | 3039450 20° 16 596 12262 28 858.
250 175130 | 118780 | 293910 25° 16649 | 11292 | 27941
30° 174450 | 1078(0 | 282230 30° 16384 10248 26 832
35° 172650 | 96190 | 268840 3° 16413 9144 | 25557
40° 169710 84030 | 253740 40° 16134 79088 24122
45° 165760 | 715L0 | 237260 45° 15758 6797 | 22355
S50° 160 860 58740 | 219 €00 50° 15202 5581 20 876
55° 153 300 46100 ! 201 400 55° 14764 4383 4| 19147
60° 149 080 33620 | 182700 60° 14,72 319% 17 368
65° 143000 | 22180 | 165180 65° 13504 2104 | 15703
70° 138700 | 13440 | 152140 70° 13156 1278 | 14464
75° 136 150 7380 ; 1433530 75° 12943 702 | 13645
8° 134 520 3240 | 137760 80° 12 788 308 13 096
85° 133590 740 | 134330 - 8% 12 700 70 | 12770
Q0° 133 300 0 133300 90° 12672 0 12672

fIpH HSy4YeHUR BeXOBHX H3MeHeHHH KonHuecTB pannauuu Ham Gyzer
yoo6Hee nNOAL30BATHCA TaK HA3LIBACMBIMH KaNOKU“tecKuMU eJuUNULaAMY.
COOTBETCTBYIONIHE 3HAYEHMS IONYUAIOTCH, €CAM TONOKHTE B OpMyaax
(78) —(79) J,=1, T==100000; ux ms Hadtzem B Ta6n. 4.

§ 10. KoaugecTa Tenna, 0Oay9aeMbnle 060UMH NONYUIapHAME 8 Te-
genHe IPOH3BOJALHOIO HATEPBANA BPEMeHH. ECin 0603naunTh yepea dN
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U dS KOJAHYECTBA TENJa, NOAYyHaeMble CeBePHHM M IONHEM TONYIAPHIMH
3a spems df, To, npuHuMag BO BuKMaHue (13) ¥ (14) moayuum,

dN Jo T 2
7 Amir i) r2(1--sinq)
H
ds Jo m

—_ = r9 —~-38ing
P 2 (1—sind).

B ro ppeMsa kak CoiHue B rofOBOM ABWXEHHH NPOXOIHT RYrY OT ROJI-
roTsl A A0 ROJAFOTH A", cesepHOE M J0MHOE FWONAYWADHS NOAYHAOT COOT-

BETCTBEHHO
ll’ x"‘

dN df dS dt
N-.:)'Et-&-idl, S= fdrd)\

Ha ockosauny (70), (32),.(34) c.nez:ye‘r, 41O

f(l-{—slnesm})d)\,

S= % ?’_2.;2 f (1 —sinesin Ay dh,

H 1OCAe HHTErPUDOBAHHA:

: V&.r_ [(7\”—' )"J —sine (COS V! — coS 1,)}’ }

7 . (81)
S = ; Vl“ A" — 2"y 4 sine (cos A" — cos 1')].

Bech semuof map 3a TO e BpeMA NOMYYaET KOAHYECTBO TENaa;,
paBHoOe

# I
NSs= T 3% (=), (82)
NPONOPUHOHANPHOE NPHPALIEHHIO HOATOTH 17 —A’, B YACTHOCTH OXHHA-
KOBOE 119 BCEX aCTPOHOMHYECKHX C€30HOB.
O6osznavan wepes N, u N, KOAnyecTBa Tenda, KOTOpHe NOayYaer
cepepHoe Tmonywapue B TeueHue cgoero Aeta (A or O n0 %) M cmoel
3uMu (A OT = A0 2%), a yepe3 S, ¥ S, —/eTHee M 3HMHee KOJIHYECTBA

Tela, NoAyHaeMbie IOKHHM IOJYLIaDHEM, Mb JIETKO HakneM Ha OCHOBa-
Huu (81), uTtoO

N, =S8, z—,—£°’—(1r+2sme), -

4 Yl1—e (83)
N,=S,= I _Jot (=—2sine). |

4 Yi—a

OTHOWEHNE 3THX RBYX BEJNHYHH PABHO
Ny x+2sine

No §,_, n—2sine’ (84)

3%
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Hs (82) caenyer, 4TO B TeUeHHe I'OfAa 3eMHOW WIAD MOAyYaeT KOAHYECTBO
Thrin

Vi—e
Ecau Mol 3¥0 BupaWeHHe Dasfennm Ha 4wr? (BeNHYHHY 3eMHOH TOBEpX-
KOCTH) # Ha ppeMa T, TO NOAYYMM cpeduee 2000802 00yueHue 3eRHOZ0

Wapa, pACCRUMAnHoe Ha eQURLLY BpeMenu U HQ e0UHULY nosepXHOCMiL, J::;
OHO DaBHO

Tenaa, pasHoe

T b

S )
QdeHb 4aCTO CYMTAIOT CaMO COGOH OUEBHAMEIM, YTD cpefHee ofayue-
HHe 3eMaIH DABHO cpeiHeMy oOOGIyyeHUul Jf, NPH CPeAHeM TOHZOBOM pac-
croauun oT Connnma p=1. 3Ta nocienHss BeIHYHHA B COOTBETCTBHH

¢ (12) pasua :'42 U Owna OB DaBHa neHCTBUTENBHOR Cpenwedt J,T,; TONBKO

B caydae OdeHb MalOro 3KCUSHTPHCHTETA.

§ 11. HeoaunakoBas AJIHTENBHOCTh ACTPOROMHYECKHX BpPeMeH rofa.
AcTpoHOMHYecKHe BpeMeRa rofa {Ce30HH)—3TO Te¢ HHTEpBANN BPEMEHH,
B TeueHne KoTopux COJHYE B CBOeM OTHOCHTENBHOM NBHKEHHH TMPOXOIKT
keanpautt Vs, Y, Yo' u 'Y (puc. 5). Tax xax maomamn CekToOpoOB,
COOTBETCTBYIOIUYX 3ITHM  KBaAPAHTAM, HEOJAUHAKOBH, a PAaAMyC-BeKTOp
ConRua ONMCHBAaeT B PaBHHE APOMeXYTKH BPEMeHH DABHBHE MA0WAXH, TO,
OYEBMIHO, 4TO MNPOROMKHTEILHOCTE BpeMeH roAa OyAeT pas3auqHOR.
TonBKO B TOM Cayyae, €CAR PABHOXEHCTBEHHAS JHHHA COBNafaeT ¢ 60ONbLIOA
oceio PA oTHocuteasto# opSutt CoaHUE, NPOIOMKHUTENBHOCTH BECHH
paBHa NPONO/DKHTEALHOCTH 3WMH M JIETO MIHTCA CTONRKO e, CKOJMbKO M
ocenb. Ecan 3Tu 06e NMUHUM B3aHMHO NEPMNEBAMKYAADHH, TO JUTHTENBHOCTH
BEeCHH M /eTd paBHH, TaK We KaK RIHTEILHOCTH OCEHH H 3IHMBL

3aecy Mu pniBepteM QODMYAHN AnS RPOZOAKHTEALHOCTH ACTPOHOMHYE-
CKOT'O NeTHEro (BecHa —-1eT0) W 3uMHero (OCeHb —{-3MMa) NOoAYronuh.

O603Ha4HM 3TH BeNHYHHH COOTBETCTBeHHO 4epes 7, u T, ans cesep-

HOTO nonymapux H Hepe3 7‘8 H ?w ANA KXKHOTO, TOraa, OYEeBHUAHO:
T,+7T,=T, {86)
T,=T, T,=T, (87)
TaK 4TO COOCTBEHHO HaAM HYXHO onpene:{n'rb TOABKO OJIHY H3 yxasauuux
BLHIIE BEAWYUH,

Ifycrs maowans Bcero sanunca PMAM P (puc. §) pasua F n mno-
wane cexropa Yo’ == F,; TOrxa coraacHo BTopoMy 3akouy Kemaepa

T,=%T,

aAzace:
Yot =

F,=% f p dv, F=1 jfp’dv,
¢

Yo

»9

rae v, 03HAYaeT aHOMAJAHK TOYKHM BecCeHHero paBHONEHCTBHKX, H BCAECK-
creue (29)

p’=i—: (1+4ecosv)-2,



§ 12. BEKOBHE BAPRAUMK SEMHO#t OCH 317

JKCNEeHTPUCHTET B8eMHOH OpPOHTH e OYeHp Maj, TaK 4ro, pasnaras
BHpaXeRHe B CKoOkax no Qopmyie GuHOM2, MOXKHO OTGDOCHTBL BCe H/IEHR
C e B cTeneHd Byue nmepsoit. Toraa

Yo}t
(1— 2ecosvjay

T, =% T,
f(]-29c08v)dv
0
T. €.
T
’ T, ===-2—(1 —}—4—:sinvo), (88)
" | o
T de .
T,,m-g-(l—;esmvo),
Ty—T,=T¥siny, (89)

B wuacrosumee Bpems e =0,01675, a T=365,2422 pun, ¥ anomanus
TOYKH BeCeHHeI'0 paBHOREHCTBAA paska 78°16/; noacraeass sTH 3ma-
yeHus, noayunm 7,=—186 mh. 10 wac. u T,=178 aw. 20 vac, 1. e.
CéBePHOE II0lylIapHe HMMeeT NeTo, wa 7 JH. 14 uac. Gonee AAMHHOE,
YyeM 3HMA, 4 KWOXKHOe, HAOGOPOT, 3uMy HA 7 ZH. W 14 yac. Gonee ANHHHYIO,
yeM aeto. Tak xak ofa nMoaAywapus B COOTBETCTBYIOINWe HOJAYrOZWs MNO-
Ay4al0T ONMHAKOROE KOAHYECTBO TEeNad, TO, CAEMOBATE/NBHO, B CEBEDHOM
noAYWapyu CpenHuit Npuxox Tenaa 3a AeHb JeTOM MEHbile, yeM B KOKHOM,
a 3uMofl, HaoBopoTt, 6oabie.

§ 12. Bexosuie papuauun 3eMHoH OCH M 31€MENTOB 3eMROA OPGUTH.
HeGecHas MeXaHKKa NOKA3LIBAET, YTO KaK MNOJAOMeHHe H (opMa OpPOHMTH
3eMny, TaK H OpPUEHTHPOBKA OCH BpawleHHs 3eMaH B MHDOEOM NPOCTPAH-
CrB€ HCMBITHBAOT B Te4YEeHHWe BEKOB MEAACHHBEE H3IMEHEHMd, COBCPIHCHHO
ACHO, UYTO 5TH H3MEHEHHd JHOMKHM BAMATE H Ha O0O6ayYyedwe 3eMan’
Connuenm,

Ecnn 6n 3emas npuraruBanack toabko oasnm Coannem, 170 no 3ako-
HaM KJAaCCHYeCKOR (HO He DemsTHBHCTCKOH) MeXaHHKH ee OpOHTa Npex-
crapasna 6n B cHcTeMe KoOpAaHHAT, cBasanHOW ¢ Conkuem, HenaveHHHA
H HENMONBUXHHHU 317unCc; HO Oaarofars NPUTIKEHHI0 APDYCHX ILiaHeT OyThb
3eMan Bokpyr Condua ABARETCHS CAOKHON KPHBOR NBOHHOR KDHBHSHM,
dopMy KOTOPOR Jaerye BCEro H3YUHTh, NMOJAb3YsCh BBEAEHHHM JHIEDOM H
JlarpanxeM MeTONOM BapHaLlMM NOCTORHHHX H CUMTAA SAEMEHTH 3EMHOR
opbuTH, onpelendiomme ee GOPMY H MOAONKeHHe, TEPEMEHHHIMH, 32BHCR-
(KMX OT BpeMeHH. DBruncaeHHeM 3THX M3MeHeHHH 3aHHMIeTCA TEOPHH
BO3MYILEHHH,

Boswymienna GHBal0T ABYX DOJOB: nepuoduwecKkue, NPOHCXORAIIHE
B upe3BWYalHO Y3KuX mpepenax, 4 sexosse. IlepBne He OK23HBAIOT NOYTH
HHKAKOTO BJAHAHKA Ha 0oGaydyeHne 3eMJH W NOSTOMY A4S HaC He Npexr-
CTaBAsieT MHTEPeca. YTO ke KacaeTes BEKOBHX BO3MYINEHKH, TO HebecHad
MEeXaHWKd TOK33HBaeT, 4TO BeIHYuHa OOAbWIMX NONYQCeH mAHETHHX
OpOHT OCTaeTCH HeHWaMeHHOH; CAeNQBaTENbHO, 11O TpeTheMy 3akoHy Ken-
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Nepa HeW3MEHHa He TONBKO NAHHA GOMBIOH MoryocH 3emioft opOuTH 2,
KOTOPYI0 MH NPHHAJAR 34 eAMHKLY, HO H [DOROIKHTENBHOCTH BPeMeHH
o6pamenns 3eman pokpyr Coanua 7.

Hapasue ¢ BeKOBLIMH BO3MYIUEGHUAMH 3/EMEHTOB 3eMHONW ODOHTHI AAf
HAC OUYeHb BAXHN M KOJeGaHuA B3eMHOM OCH BpamleHust. [IpuusuHa 2THX
KOMebaHud 3aKII04aeTCd B8 CAeAyOlleM: ecad Oux et ApeACTaBASNA
-OMHOPOAHMIH M/IH COCTABJCHHNH M3 KOHUEHTPHHUECKUX CAOEB Wap, T0 CHAA
mputakenns Coanua # JIyH&, O KOTOPHX TOJABKO M MOXET HTTH peib
B 9TOM caAydde, Onna Obl BCErZa MPHAOKEHA K LeHTPY 3eM/aH, H ODHeH-
THPOBKA 3eMHO! ocd B MpoCcTpaHCTBe Owsla OH HenameHHOH. B nefictau-
TeNLHOCTH e 3eMHOR WaD CIAWCHYT, W DPaBHOASHCTBYIOWIAS, CHA MPUTA-
WEHMA He NFOXOAWT ueped UeHTP 3eMAH, a JaeT COCTAB/AIONIHA MOMEHT,
3aCTaBAAIOLMI 3eMHYIO OCb [I0OBOPAYMBATLCA TaK, YTO OHA MeJAeHHO ONH-
CHBaeT B NPOCTPAHCTBE KOHYC. 3TO sB/JAEHWE, PacCMaTPHBAEMOE C reo-
LEHTPUHECKOH TOUKH 3PeHNd, Ha3al-
BaeTCH npeyeccuel, Wi npedsapenies
pasrnoderncmeuii,

KoneGauna 3eMHOR oCH, H3BECT-
HHe TQH Ha3BaHHeM KYMaguu, L0
CBOEH BeAHUYUHE H NPOAOKHTENALHO-
CTH TpHHALNEXKAT K MNCPHONHYECKUM
4 He MMelT M1 Hac 3HaYeHus;
OHH He PaCcCMAaTpHBAIOTCH 3AeCh, TaK
Kak 001aj310T CAMBIKOM  GONbIIHM
nepnonos (18 net) u Hebonbuiod am-
NANTYOON.

Pac. 9. Puc. 9 nomomer HaM YCTaroBATh

CBA3bL MeXAY OMHCIHHBIMH ABNERHAMM:

snecs S—uentp Coanua u snnunc PIAIIIP — semnaa op6uta (0THOCH-
TEJbHas TpaeKTOopHa asuxenus 3eman Boxpyr Consia).

Ecas npopectn uepes uewtp Consna mepnenaukyasp SV K mrockocti
3€MHON OpOHUTH, HAMIPaBJEHHWH B CEBEPHOE NONyapue HedecHOH cdepH,
H JIMHHIO, TNapaaiedbHylo 3eMHo#i ocH SN, to yroa VSN Gyner pased
yrAY HAKTOHE 3eMBO# OCH WAM &-— Yriy HAKJAOHA SKIKNTHKH,

[Trockucts, npoxossuas yepes nse athun SV u SN, nepnedaukyaspHa
K DJOCKOCTH 3eMHOH OpOMTHL n mepecexaeTcs ¢ Helt Bponb npamoi [—IV.
Jlerko BuAers, uro 3emas npOXoIMT ToukH f{—{V B MOMEHTH NeTHEro
K BHMHErO COMHUECTOAHMA, a Touku {—/// mepsceveHus 3eMHOH OPGHTH
¢ npsmol [— [/, nepneHanmxkyAapHoH k [f —[V,—B MOMEHTH Di1BHO-
HAEHCTBHA,

Kaptuuanease toukn f, [, I/ w [V pmeasar opdury 3eman Ha
4YEeTHpPe H4CTH, MTPOXOINMBE €0 B TeUeyHe aCTPOHOMHYECKHX BECHH, AeTa.
ocenu U 3umet. Orpesok /— /[ — []{ cooTBeTCcTBYET CeBepHOMY 3nMHeMY T,
ITHM HEPABHOBEJIHKUM CEKTOPAM COOTBETCTBYIOT NMOJAYTOAHS HEOAHHAKOBOR
ML OACNKHTENLHOCTH.

Tlonoxenue 4YeTHPeX KAPAMHAMGHHX TOYEK MOXHO ONpeleauTs ¢ MO~
Mmowgsio yraa /ISP, rae P — 6mxafiwas Kk COAHUY TOuKa 3eMHOR OPGHTH,
TaK HasnBaeMmuit mepurenntt, Yroa JIISP, kortopuit Mu 06o3Hayum yepes Il
Ha3HBACTCH 00420mO% nepuzesus N0 QTHOWEHHKIO K TOUKE BeCEHHEr0 PaBHO-

- ——

NN
N
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AeHCTBHS, TAK KaK B MOMERT 3toro noctendero Connue MpoeKTupyeTes
Ha HebGecHyw cdepy » Hanpapxennu IS. Ecan 3emas Haxomurcs B Touke P,
TO roBOpAT, 4YTo COMHUE HAXOANTCR B 3TOT MOMEHT B Nepuree. Yron ASII/,
3aKJO4eHHHH Mexay npsMmuiMu PS u IS, npeicrasager co6oft agoMaauio
TOYKH BECEHHErO DABHOREHCTRHA ¥y, M3 puC. 9 fACHO, 4TO

Vo= 18Q°— IL. {90}
Pagencrpa (88), (89) Moxno panucars B Tako# (opme:

1 de . 1 4
T,=5T(1 +Fsind), T,= T(1—Fsad), (1)
T,—T,=T¥sin L. (92)

Bcaenctsne npensapesna paBHOREHCTBUM hpsmasa SN, napansenvHas
3eMHOH OCH, ONUCHBaeT B TeueHne npuMepno 26 000 ner xpyrosoft
KoHyc NSM. Ocblo 910ro KoHyca cayxuT npasas SV u yrox npu sep-
myHe paBeH 22,

BeaencrBue Takoro IBHXMeHNR 3eMHOE OCH NIOCKOCTs E BpawlaeTcs
BOKpYr npamoit SV, W KapAHHaAbHHE TOYKH ABMKYTCA 1O 3€MHOH OpPGHTE
0 HaNPaBIeHWIO Y2COBOR cTpeixn. Ecan 6H aa1unc 3eMA0H OpSHTH Obld
HEeH3MEHHHM, TO 9TH TOYKW omucanu 6w ero B 26000 aet. Ho Bcnen-
CTBME BO3MYUIJIOWErQ BAHAHWA nnaHeT O60JbINAA OChL 3eMHOR OpPOHTH
BpAamaeTca HABCTPEYY KAPANHANLHHM TOUKAM, # NOCAEIHHE 32KIHYHBAKOT
CBORt QOOpPOT OT mepureadd Ao repureads B 21 000 mer. 3a ator nepuon
{(BenuyuHy KOTOPOTO HALO PAcCMATPUBATL KAaK ApHOAM3HTeAsHYW) yroX II
yBennyHTca Ha 360°.

Baarofapa YNOMRHYTHM BOSMYWIEHHAM K3MeHAeTCd W (IOpMa 3eMHOH
Opﬁm‘ﬂ H S3SKCUEHTPUCHTET & HCHLITHBAET HENpaBAALHLIE KOAeHANHA CO
cpenunk  nepuogom okoao 92000 ner; BeanuuHa GoapwoR moayocu
opOuTH 3eMay NPH DTOM OCTaeTcs, Kak OHAO0 yKe YKa3aHO, MOCTOSHHOMN.
Kposme TOro, miocKOcTh, 3eMHON ODPOATH TOXe HCIHTWBEET KoaeSaHus
B TIPOCTPAHCTBE, TaK 4TO OChb BpalleHud 3eM/Au HAKJIOHAETCH TO SoJblue,
TO MeHblle K 3TOA JJIOCKOCTH. Bumecte ¢ 3TOR INOCKOCTRIO HAMEHAETCH
H opueuTHpoBKXa npamol SV B mpoctpancTBe # KoHyc NSM repseT cBow
HEH3MEHHOCTL M HENOABHKHOCTB., BCe 3TO Bjeder 32 coboit koneHauuy
HAK/J0HA 3KNHMITHKA 2 O CPemHuM nepuoaoM oxono 40 000 xer,

Tloroxenue 3eMHOR OpOMTH W 3eMHofl oCcHW no OTHomerno k Coanuy
BIOAHe Onpefgenderca 27emeHtamu II, e, e; MMeHHO BEKOBHE BOIMYIUIEHHA
3THX 3AEMEHTORB OUDCAENAKT BEKOBOH x04 COJMHeyHOH panuaunu,

§ 13. Bcnomorareassbie " TaGauus AJMS pacyeTa BEKOBOro Xxona
obayuenun 3eMmau. Ecau MH noxenaeM BHYHCANTb Te uU3MEHEHHS B 0061y
ueHuH 3eMJK, KOTODHE HMEWT NPUYMHON H3MeHEHHA aCTPOHOMMYECKHX
aaeMeHToB 1I, €, ¢, TO HaM npuUaeTCs TOAbKO OODATHTBCA X thopMynaam
npefHayMX rmaparpadoB, Tak KaK Bce 3TH GOPMyan NAKT BLpPaXMeHHS
seanauy W, W, W, T, 7 B BrIe npocTHX dyHxkunst ot Beanvun 1, e,
HCNHITHRAOMUX BeKOBbe BO3MyWeHHA, TakuM 00pa3oM B/IHAHME STHX
MeNeMeHnBX MOXHO y'lCC‘l'b HeMOCPEeALTREHHO.

Heckoabko caoxuee BHYHCAeHNE Tex KosieGaHH# KONuYyecTsa ayuucrof
SHEPrHA, KOTOPHE 3aBHCAT OT H3MEHCHWH HAK/IOHA SKAUNTHKH e, TIOTOMY
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uTo Ha OcHOBanuH dopmyn (45), (65) n (60) HAKAOH IKJAMNTHKHK BXONRT

B BhpaxeHHe KOIDHUUEHTOB by by, by, .+ NMPH DABNONKEHHH B PANML
OpHaxo KoneOaHMs e MPOHCXOAAT B YPE3BHUAHHO YSKMX TPAHHUIAX,

TAK 4YTO MH MOXEM C‘IBTaTb, YyTO CBI3aHHBIE C HUMH KOAeGaHWH BEeJHUYHH

by by
by, by, by o-., W, ... APONOPUHOHANLHH OPOHIBONHLIM e B’ e

aZ". O6o3rauas wepes Ad,, Ab, Ab,, ..., AW,, AW, npupawmenns se-
ARYRH By, by, by ...y Wy 0 W, KOTODHE COOTBETCTBYIOT YBeJARUEHHIO &

Ha 1° Ryrm, M MONMEM Hauncarsb

T 0&0 A b ™ 6 6‘

Ao =185 3c* 201 =Tas" 3 o
___® 3w, _ = 4w,
AV =155 AWo=18p" -

Taxum 05P230M, YTOOH BWYKCTWTL 3HAYeHUA by, by, by, ..., Wy u W,
A77 ONPEeneneHHOro 3MaueHus e=eg,— Ae (KOTOpoe Ha Az oranyaercs
OT COBDEMEHHOr0 HAK/IOHA IKAMNTHKE ey= 23°27"30"), Hago x sHaweHnIM
by by - .y Wo W, M3 Ta6n. 2 MM 4 NPKOABNTD COOTBETCTBEHHO NPOW3-
penenus AbyAe, Ab Ae, ... umn AW, Ae u AW, Ae.

Xon swunchenna Benudun Ab,, Aby, ..., AW, n AW, caenywounh:
nudepenilypys Bupaxenus (60) o e, neas ckoOKH Ha sine, yMHOXas
Bce yneHm B CKOGKAX Na & W npHsHMas BO BHEManue na ocnosannn {55),
uTO

ﬁal_%l Gk_ a5 ﬁag_4a3
X— ak~a—s—-27COSB, -6‘—TC058, eney
HMEEM
b cos e 4 14 6 /6 8 /8 10 710
=2 otz ()at wG)nt s@atwm(5)at-- )

db, __ cosy 474 6 /6 8 /8 y 10710
?.'—mgs[ml + 22(1)"9+?6(2)“5+'2%(3)“4T73(4)“6+f"]*
dby __ coso 6 (6 8 (8 10 /10 12 (12

Be  ige {4"2'{‘ 23(1).“3+ 2‘(2)12‘—[—-2—6(3)(!5-}——59(4) 2%+ - --]'
Beasunsu ag" n %" MH HaMaeM, AudepeHuMpya pasexcrsa (76) — (79)
no e¢. Toraa

%_0Ww=£J_sin? cose,
de de T 1—e

3re paBeHCTBO cnpaBeiyvBo npu moboit ¢. Hanee:
oW, , W, T Jo 08,
+ de

O T x Yi—et o’
oW, , Wy T _J { B, _7op N .
—_— e L hid pbie § si —
e T o Vi—et 25 ‘;: Do Tsingcosecosd,
. oM 1 1 095,
--—1:sincpsmasinll-a—s--}-(—-gsin2}-1+-2— hafsinﬁl-—-

1 dbg . Ok
—= E?smﬁl,-k—...)—}— 27:(—1&1 cos 24, - b, cos 4X; —

~— by cos 6, — )}.
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[locneaHee p2BEHCTBO CHPaBERANBO A% apKTH4ecKuX 30H. IIpu stom A,
onpejenseTca no gopmyne (40), T, €.

cos g
A=
sin A, eine’
oAy
a -—e—z‘ onpeaenaerca M3 COOTHOMIEHHI
?}1_ — 1 cos cose
de — coshy PSinte

TakuM NyTEM BHYUCAEHH NDUPAIIEHHH BEAHYMH g, By, ..., W, u W,
NpH YBeNMYEHHW HIKAOHA 3KIMNTHKH Ha 1°, mpHBenewHuHe B Tabm. 5 u 6.

B ranbHefimeM HaM NMOHANOGKTCS CPABHATH MeXNy CoGoH HWaMeHeHRa
KOMKYECTB JIYYNCTOH SHEpruH, BHI3WBAEMHEe KOJAeCAHMAMHU ACTPOHOMHYECKHX
aneMeHTOB &, ¢, II, KaxauM oTAeabHo. J[lng sTOrO yAo6GHee BHUYHCJHTD
DPHPOCT B TIpoueHTax Beawunn W, W, w W, NpH yBeanmyenun HaxiuoHa
SsKAHNTHKH Ha 1° Ayru; oTH naHHwe npuBeleHs B Taba. 7.

lMpocmarpuBas Tabn. 6 u 7, MH MOWEM CHEJaTh HECKOJABKO BaXHHX
BHBOXOB.

KoneGanuas HAKMOHA SBKJIHNTHUKY CKa3BIBAIOTCH HEOAKHAKOBO MOX Ppas-
AHYHEMH WAPOTaMH. YBelMHUyeHNe & HeCKOAbKO YMEHLUIAGT rofoBoe KOJgH=
yecrBo Tenaa W, moayuaeMoe 3KBaTOPHaJbHOR 30HOH, M 3aMETHO yBe-

AHYMBACT fIPHXON TeMAZ B NOAAPHWX oOaacraX. [paHMua wexay 3THMH
Oo6nacTAMM NMPHPOCTA M YMEHBLIECHNA FONOBHIX CYMM COJHeUHOH panHauMy
AGKUT Ha wHpoTe 44°.

HHuaue Begyt cefd TOAYrONOBHE CYMMH COXHe4YHOH Daguaumun. JleTHne
CYMMH ¢ YBeNWYeHHEM HAKIOHA SKJAMNTHKH YMEHBLIAWTCA Toamko mo 11°
WKPOTH; B 60/e¢ BHCOKUX IUKPOTAX OHK YBENHUHBAOTCH, 3HMHHE Xe CYMMH
BCIONY YMEHbLINAOTCH NDH YBeAWUYEHHH HAKJIOHA 3K/IHOTHKH,

OTHOCHTeNbHOt H3MEHEHMe JeTHWX CyMM Oo/bllle BCerg Ha J10JKCE,
a 3UMHHX CYMM UOR wuporoft 66°, rie ymennmenne W, nps yBerwnue-
Huu e Ba 1° mocturaer 5,86%.

§ 14. Bexonoli xom coaneunoro obayuenus 3eman. $opuyan npesu-
Aywero naparpada 2al0T YHCAEeHHOE BHpAXKeHWe BEKOBOTO XOHA CONHEYHOro
ofayvesns 3emay. Harnsnwee pcero MHCOTANHOHHHE YCIOBWS Ha 3eMHOR
NOBEPXHOCTH 33 KaKofi-1u6o rox npow/oro ik OGyayiuero usobpaxanrcs
romoBHM XOROM OOAyueHns INTOX PASAWYHHMK (UKPOTAMM 3a paccMarpH-
BaeMull{ TOJ.

Lag Toro 4rofw MpPOCAEnWTb 34 K3MEHEHUSAMH rOAOBOrO X0l1a HA NpoO-
TAXEHUX THCAYeneTHlt, clefoBano 6N MaTEMaTHYECKH pACCYHTATh ITOT
TOAOBOR XOA4 AAHA PAA2 NOZXOAAMM O06pa3oM BuOPDAHHHEX AT ¥ AAR
HeckoAbKEX wWHPOT. HO sTto norpe6oBano 6 OrpoOMHHX BHYNCACHRH.
B 10 Xe BpeMi rnasHe#iliHe yepTH BEKOBOrO X043 OGAYveHHR MW MOXEM
NpOCAeANTH, BHUHCAHB M3MEHEHHS /JEeTHHX W 3MMHHX CYMM paxnauns W,
‘# W, A1 HECKONbKHX OnpeleleHHHX IWIMPOT, a3 TAKXKE BHYHCAYB USME-
HEHHS IVIHTENBHOCTH COOTBEeTCTBYlWWX noayroau#t T, u T, ¢ TeueHwew
BPEMEHR,

Mz popuya (76) —(80) caenyer, ure snavenna W, W, n W, spasiorcs

(b)fHKIIHﬁHH TOJABKO OT JIBYX MNMOABCPXKCHHLIX BEKOBHM WIMEHEHHAM BEAUYHH,
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HMEHHO 2 W &, TPH 3TOM SKCHEHTPHCHTET BXOAMT TOABKO B BHTE MHONKiA-

1
Vi—e '

Hpruamad BO BHHUMAHWE, YTO 34 pACCMATPUBAEMble flepPUOIN OTAAREH-
HOTO TpPowacro e KoJaedanoch B npegeaax or 0,0051 no 0,0475, Mol BuanM,
qaro Benugus W, W, u W, B peayabTare TaKuX A3MEHEHHH & MOrau
6uts Han ma 0,013%, menbwe uan wa 0,099%, Gonbwie MX COBPEMEHHOIO
3HaYeHHA. ITH KoAeDAHAA TaK He3HAUHTENAbHH, HTO MU MOXEM CYHTATH
usmenerus W, W, 1 W, 3aBHCAILHMA TOALKO OT M3MEHEHWH HAKIOHZ
SKMHTUTHKH,

TEAR

Tabauuab Ta6awnuga 7
. Conepxawpeca B 1aba. 4 . YBelHIeRHe RAXAOHA SKAMM-
) BeAHUUHbI THKH Ha 1° HaMeHgerT
Teorpa- w Feorpa- BeNHYHHE
$uueckas 8 L Wr dnyeckas
W, W, Wr
WHPOTA 1 10w ysenuuennn Eakgoma iIMpora
3XKAUNTHEYE HA 1° H3Mmens-
KTCH Ha : _ B NpPOUEHTAX
|
0° — 54 — 54§ —108 0o —035| —0,35{ —0,35
3° — 31 — 75 — 106 59 —0,20 —0,52; —035
10° —_ 7 — 96 -—103 100 — 0,04 —0,69 | —0,34
159 -+ 18 — 14 — 9 15¢ + 0,11 —0,87 | —0,33
200 4+ 4t | —131 | — 87 20° 402 | —107 | —0,30
25° 4 70 —148 | — 79 25° 40421 —120( —0,27
30° -+ 97 — 157 — 60 30° - 0,59 — 154 —0,22
35° + 125 — 167 — 4] ¢ 4076 — 1,83 | —0,16
40° 4154 | —173 1 — 19 a0 +096 | —2,17 | —0,08
45° 4 184 — 177 4+ 7 450 + 117 — 2,60 | -}0,03
S0° + 215 —173 ~+ 40 50¢ + 1,41 ~3,14| 40,19
2o° 4249 — 168 + 81 a5¢ -+ 1,69 — 384 | +042
60° 4268 | —153 | 4136 60° +204] —478 | 078
65° -+ 340 — 121 -+ 219 65° + 2,51 —577 | +1,39
700 4420 | — 59 | 41361 700 4318 | —462 it 2.49
75° -+ 461 — 30 -+ 431 75° + 3,57 — 4,31 3.17
90° + 509 4509 9 + 4,02 -+ 4,02

M3 Taba. 6 w 7 Mu yme BUAeNH, KaK CKa3HBaeTCAd KOJeGAHME 3TOTO
NOCACNHErO 3IeMeHTa Ha 3HaveHwsx W, W, u W, u 1as pa3AuuHHX

HIKPOT. YaeanyeHHe HAKAOHA 3KJAMNTUKH YMEHbIUAET FOMOBYId CYMMY Dpa-
AHANHK B 3KBaTODHaHhHOﬂ 30HE H YBeJdN4YHBaeT e€ee B HOJISIPHHX 30Hax,
T. €, CrIaXXUBAECT PA3NHUYHH MC}KJIY 3KBATOPOM H NOJAKCAMH.

Moxuo BHYHCAHTSH, YTO BPH HAKAOHe OKoao 54° 9TO pa3nuuyne Hcyes-
HET BOBCE, T. €, rogoBHE CYMMH panidunn Ba 3KB4ATOpE H Ha noace
OYAyT OOHHAKOBH, YMeHbUIEHHe HAKIOHA SKJIHNTHKH BeleT XK OOPaTHHM
pesyabTaTaM, YCAAHBAR KJIMMATHYeCKHE DI3NHYHA HA 3EMHOH# NOBEPKHOCTH,
3TH paganund OYAyT HanOOJee pe3KMMH upH ¢ = U, w60 Torxa o6a nomwca
B TEY€HHMe BCEro roAa OCTAHYTCH HEOCEEICHHWMH.
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B oTHomeHun BeauynH W, u W, MH MOXEM 3aMeTHTh ellle CAeRYiO-
wee: MCKAYas BKBATOpHANbHHA mosc Mexay 11° ¢ m. u 11° w. w., rae
OTCYTCTB}'ET pasnnune MEXAY JIETOM H SHMOﬂ, YBenruenne HAKJAOHA 3KAHI-
THXH Be3le CBA3aHO ¢ yBennueHnem JIETHEFrO HarpeéBaHHAd H YMCHBIICHHEM
suMHero, Muaue rosops, yBelHYeHHE & YCHAMBAET DA3HHLY Mexay 3HMOM
H JETOM, yMeHblueHHe &-— cuardaeT ee. [Ipu e=10 Mu BOOOImIe He umean
OH BpeMeH roja.

PegioMupys, M MOXEM CKa3aTh, YTO YBEAUMCHUE HAKAOHQ SKAURMUKL
ocaaGaRem zeo2padutecrue u ycuAusaem Cce30KHue (3aBHCALIRE OT Bpe-
MeHH ropa) padauius 8 00ayenuu Coanyem 3emuoi nosepxnocmu. Ha
(75) caemyer, YTO M3MEHEHHMA € CKa3bIBAIOTCA ONWHAKOBO HA 0GOWX MOy~
wapusx 3emaH, T. €. BHINEYKA3aHHBE Da3THYUS YCHAMBAIOTCA WAK OCaa-
GAAIOTCA OUHOBPEMEHHO NO 0o6¢ CTOPOHHW OT 3KBAaTOpa.

VisMeHeHHS HAaK/JOHA 3KAMNTAKW VMEIOT ROBOJBHO NPABHABHWNA Kone-
GareabHHHt XapaKTep C CPeAHMM TNepHodoM KonebGauua owoso 40000 ner.
B TeueHMe 3TOTO MepuoAa reorpaduaueckue Pasanund AOCTHTAIOT OfWH Pa3
MaKCHMyMa (MPH HIKMeHMBIUEM HAKNOHE SKIHITHKY), TIDHYEM Ce3oHHue
pPazAnuMa B 3TO BPEeMA NOCTHT2OT CBOEre MHMHAMYMa, W OIHH Das, uepes
20 000 ner, — MuBuMyMa (npy HapboAblueM HaKJAQHE), KOIrAa Ce30HHHE
Pas3AMUHA HMEWT MAKCHMYM. 3TH SBJCHUA NOBTOPAINCH OH NEPHORHUECKH,
ecan OH Ha HMX He HAKJAAWBAJAOCh BJIHAHHE U3MEHEHMH JADYIKX acTpo-
HOMHYECKNX 3JIEMEHTOB. ’

B camom peae, rosoBo#f xon oOiydeHus ONpeleasieTcd He TOAbKO
cymmamu renaa W, n W, HO M NPOJOMKNTENEHOCTBIO ACTPOHOMHYECKHX
ceaoHor T, u T,, B TeueHHe KOTOPHX 3€MJA N0JAyuYaeT yKa3aHHHe KOJH-
4yecTBa {PAAHALHH. l'lpononxmrenbnoc-rb acrpoaouuqecxnx /1€Ta H 3RMH
aBaseTcd QYHKOHER OCTANBHHX ABYX 37TEMEHTOB 3e€MHOH OPOHMTH — 9KC=
LEHTPHCHTETA € K 10ATOTH nepureaus II, Kak 9To caenyeT u3 dopuyns (91).
O6a snemeHTa BXOAAT B 3TH MOCAeJHMEe B BHAE ORHOrO M TOro Xe crAa-
raemoro

aT
7esinII= T,—Tw?

NPONOPIUMOHANLHOTO PA3HOCTA NMPOROAKHTERABHOCTER OOOHX CE30HOB.

Benencrsue musmenuumBocTH oOoux sheMeHTOB ¢ H JI sta pasHOCTH
gpageTca GyHKNHeH BpeMeHH; QYHKLHOHAIbHYIO 32BHCHMOCTE MOXHO Onpe-~
JACHHTH, KCXOAR M3 CHefyIudx COoOpameHHH.

Hoarora nepureaus II upnmepso 3a 21 000 ner ypennuneaeTcs mouTh
paBHOMepHO Ha 360° TaK Kak nepurejufi 3a S5TO BPEMS C NOYTH DPABHO-
MEPHOR CKODOCTEI0 ONHCHBAET NOJXHWHA KPYVr ¥ Benwuuua sinll 3a aro
BpeMs NPOXOAMT (ABYKDAaTHO) BCe 3HayeHWd Memay —1 n 1.

Beanunra e TaKkxe ucnklTeBaeT KojaeGaHud, HO ¢ mepHoxoM B 92 000 xer
H C 3HAYNTENLHO MeHblNeH aMnanTyaoR, OCTaBAACh BCETAd 3aKA0YeHHOR
mexay 0 » 0,0677.

HiaMenenna anavenus T, - T, 3aBHCAT OT OGOMX YIOMAHYTHX (PaKTOPOR;
HO B/IHAIHME [ePBOT0 H3 HHX 3HAYUTENBHO CHJbNEE, TaK YTO BeARUHHA
Ty— T, xoneGaeTcs OKOAO HEKOTONOTQ CLEedHero 3HaueHHs € NePHONOM
B 21 000 seT, mpudeM aMIANTYNA 3THX KoaeGaHHR yepe3 Kaxuane 46 000 ner
JIONEPENEHHO YBEIHYHMBAETCHd H YMEHBUIAEeTCA.
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Tenepr MH paccMOTDHM  3aBUCHMOCTL BEKOBOTO X013 OOJMYHeHHS OT
OICaHHNX BHIlle HaMeHenwf I u e.

Hcxmouaa cayqai e =0, ne uMeloumil MecTa Ha NPOTAKEHHH paccma-
TPpHEZEMOTO HaMu reoyoruyecxoro nepuoxa (cM. pasnes 1), 7,—T,
obpamaercst B Hysb Toasko npu II==0 u npu 1=180° [Ipn ypeanue-
tur IT oT O no 90° nerHee RoOAYrofine CEBEpPHOTC MOJAYWAPHA YAJANHASTCH
3d CYET 3IUMHE O NMOAYTORHA H (OTBJ!&K&HCB OT H3MEeHEeHHRH HaxJAOHa 24Inn-
THKH) OARO W TO Xe koanyeCTso panuaiuu W, pacnpenensercs HA Bce
Gonbwivit yvHTEDBAN BpeMeHH, T. €. CpefHee MO BPeMedH HaapDKenHe
COMHEYHO! pajgyaliMd YMeHLIIdeTCd OT rogd K rogy. 3aMa, Hao6opoT,
B 2TO BpeMf YKOPauHBAGTCA ¥ CPEAHCE HANpAXKEHHe panuaildd 3umol
yBeIHUYHBACTCA.

B moMenuT Korfia [I1=90° npoXOMKHTEALHOCTH JAETHENO NOAYrOaus
6Mu3Ka K MAaKCHMyMY (MOJMHOTrO COBOANEHHS HeT BCAEXCTBUE H3MEHYH-
BOCTH &), ¥ CPefHee OGaydYeHHe YMEHBLIACTCA JETOM N0 MHHHMYMa, yge-
JAMYNBasch 3UMOK N0 MaKchMyMa. TakuMm o6pasos npomusonosoNCHOCHLE
8pesen 2008 8 MO BPEMR ' C2AGHCUBAEMER CUAbHee 8Ce20, MmO §epHO,
00KHaK0, MOALKO OAS Ce8pHOL0 nOAVmapus. B IOKHOM [MOIYUAPUK YKO-
paunBaeTca NeTHee TNOAYrofue (COBIANAMINEe ¢ 3UMHEM NOJIYTOLWEM
CeBEPHOT'O MOAYMIAPHA), B TO BPEMH KaK KOAHYECTBO DPanvauuH, 1oayya-
eMON IOXHHM INOAyIIapieM 3a 9T0 KOPOTKOe JeTO, PABHO TOMY KOJH-
YecTBY, KOTOPOE MOAYdYaeT CeBepHOE MOAyWaPHe 3a CBoe JAero, Gonee
npopomkutTeastoe. Il03TOMY B I0XHOM NOAYIIAPHH B 9TO BPEMa JAeTC
KOpOTKOE M NADKOE, 34Ma Xe NPOAOMXKHTEeAbHAA 4 XoJoasas. B xo-
Menm KO20Q Ce30HKBE PpasSAuMuf 8 CEGepHOM noaywapuu cagbee scezo,
8 10XCHOM OKU NPORBARIOMCR ¢ MAKCUMAABHOL Pe3Kocmsio.

[lpu I1=180° acrponomnyeckue cesouw T, w T, nmewor pasnyw
APOROMKNTEALHOCTE, H 062 MOAYIAPUA HAXOHATCH B OAURAKOBOM TMQJO-
WMEHHUH.

[Tpu I{=270° nauna cesepHOro JaeTa unﬂnuanwaa, H TPOTHRONG-
JOXKHOCTb MeM/dy /JeTOoM ¥ 3uMOH TaM HauGonee pe3xa. B 10XuoM noxay-
I2pUK MK HMMEEM B 3TO BPeMs OODATHYIO KAPTHHY—ANHHHOE XOAOAHOE
JAETO H KODOTKYI0 TEAYK 3uMY.

Tpe M ==360° 7,=7,, o6a MNOAYW2pWA HAXOAATCH B COBEPLICHHO
ONMHAKOBHX YCAOBHAX, W BeCh HKT ONKHCAHHLIX ABJEHHR HAYMHAETCH CROBA
€ TOH He6oaAbWOH pasnuuelt, 4TO BCAeNCTBHe KOJAGOAHHA £ CE30HHWE pPa3-~
Auyun  caepyiomiux . 21 000 ser He COBNANAT € PAsAHYHAMM 34 NMpEak-
aymre 21000 ner; Ho B Teuenne 46 000 neT, Ha NPOTANEHHH KOTOPHX &
pacTeT, Pa3NyHA 3aMETHO OGOCTPRUOTEA M COOTBETCTBEHHO CMAMYAIOTCH,
WCOBITHBAasg OGDaTHHE M3MEHeHHs IPH YMEHbIIEHWH e B Cleaylomue
46 000 xer.

OnucanHsle KoaeGauusa CONHEMHOM DaNMauu¥, CBA3AHHLHE C W3MEHEHHEM
BeanunHu ¢ sinIl, HakAaaNBATCA Ha Te ee xonebanud, KOTOPHe BHIBAHH
HETOCTORKRCTROM HaKAONa FKAunTHkH 3. Kak Mu yite pulleay, 3TH NOCAENRHE
HWMelOT HHOM NEpHOA M CKa3HBAWOTCA ONMHAKOBO B 06OKX nonymapuﬂx KO
PAIMUYHO 0] PAJNHUHEIMH UIHPOTAMH.

[Ipa croxeHun BCEX 3TUX CTAralIHX BEKOBOTG XOXa 00AYaeHHA, KO-
HEYHO, 3aTYWEBHIBAETCH NPOCTOM ¥ MPABHJABHHIA XapakTep KaxAoR M3
HHX. #
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§ 15. MaremaTHuecxaa MATEPHPETAUHA BEKOBOIr0 XORAa oGAyvYeHBA
3eman. U3 npenuayiiero Ma3A0XeHHR MH YXKe BHIE/H, YTO BEKOBOH XOx
obayyernn JeMIH OHYEHb CAOKEH! OH HEOAWHAKOB L1H PASAHYHHX WHPOT
K pasaruexr XA CeBEpHArQ M WHOTQ Honymapuﬂ. Busemem I[ECh Mare-
MATHUeCKHe BHPa}eHHa B GopMyru {ucxona H3 HaKAeHHBIX paHee), KO-
TOpHe NOZBONAT M3YYHTbL BEKOBOH XOZ obayuennsa. YHCAOBHE pacyeTw
K MX pesyJbTATH COCTaBJISIOT mnpeaMeT pastena lil.

Oaa mo6o# reorpaduyeckoft IWMPOTH ¢ U JIOOOr0 MOMEHTa Bpowef-
erc HAd OVAYLUIETO MH MOXeM MaHTH BeaHuMHH W, H W MOCKO/IbKY
3aKOHH HefeCHOH MeXaHHWKH NO3BOJRIOT HAM BHYKCAHTH 3HadeHns e, 1I
¥ & ang storo Momenta. Taknm o6pasom semuunHa W, u W, MoxHO
npeAcTaBHTh B QYHKIUM BDEMEHH,

Ho zas TeIIOBHX SIBIeHMR HA 3EMHOR MOBEPXHOCTH ONpeRedaiouiuM
HBARIOTCA He TOMAbKO KOMMYecTBa painaumH W, u W, HO W UIpOZOMKH-
TeABHOCTH AaCTPOHOMudecKux cezonoB 7, u T, A TeyeHWe KOTOPHX JeMis
noJydYaeT yKa3adHHe KOaudecTBa paaHauuu. Beanmunnu e Ty u T, umelor
cBolf cobcrpenuwit Bekoso#t xon. [loaToMy, Ia TOFO uTOGH CPasHATH
KOJAH4eCTBa TNOJYYEHHOR WApOTOH ¢ 3a AKOGOH roa reoNOrHyecKoro npo-
HIAQOFO COJHEYHOH PajlHANHH C COBPEMEHHLIMHW CYMMaMH PaZualiuM, ecTe-
CTBEHHO 0[OHTH O CaeRylouleMy nyTH. Buuncass g paccMmaTpusaeMoro
rofd, Tak e KaK M AJAf Halero BPeMeHH, YacTHOE

O R
MKW MOJYYHM, OYEBHIHO, CpelHee HANPIKEHHe CONHEYHOH pagHalue a8
COOTBETCTBYIOUIErO  aCTPOHOMUYECKOr'O IOJAYTOAHS Ha PacCMaTPHBaeMOH
HHpOTE, . .

CpaBHEHH& BEJKYHH W, U W, JaCT HAM OTBET HA nocmsne'ﬂuym 3a-
navy. Ilpu 3TOM, KaK JeTKO 3aMeTHTh, He OWJIO peyd O NPONOIKHTENb-
HOCTH BPEME}I rona.

YucnoBue 3HaUEHUR W, H W, HaHTH OueHb Jerko. IIocKoMbKY e Bcerna
OCTaeTCA MaAnM YHCJAOM, MPHHUMAA BO BHuMaHue (91), MOKEM Da3NOKHUTH
B OMHOMHANLHKEA DAR BHIPaXEHUA

t 2 4e . -1 1 2 de . ~i
T,,:T(l_*_TsmH) H T;—T(l—'-g‘smn)

H ONYCTHTh YAEHH € BHCIUMMH CTEMEHAMH €, TOIMNa TOAYYHM
4 2 .
ws=—%-(l—7esinﬂ)ws. ww=7(l+%smﬂ)Ww.

3T BHpawenus CNMABEAAWBH TONbLKO Inf CeBepHOro noaymapuda. Tak kak
0XHOE JeTQ COBNANAeT C CEBEpHOH 3MMOH, MBI UMeeM .
2

Ee=,lr(1+i‘§sinn) W, E,,,z_r(l__‘:f-sinn) W,

W, W,
Bennyunm -T’ H -T"’, BHpaxeHHble B KAHOHWUECKMX eAMHHUAX, AnA
g, = 23°27'30" npueenerw 8 Taba. 4.

TIpu WHOM HAKAOHE SK/WNTHKY, PABHOM & = &, | Ae W OTAHYalOWIEMCR

OT COBDEMEHHOrO SHaueHua g, Ha Ae (B NYroBMX TrPafycax), Mol TOTYqHM
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W,
COOTEETCTBYIOINNE BEIHUUHH —]?- n -‘Y"’, npuGaBass K BeanunHaM Taba. 4

(xoropue'mu 6ymem 0GO3HAyaTh Aakee uepes W: " W;) npouzBefieHus
AW, - Ae wan AW, . As, npuuem 3navenws AW, u AW, crenyér Gpars
H3 1aba. b,

Takum o6pasoM (yreM ¥MeTh

o=2(1 —F sin T0) (W, - AW, Ae).

YMHOMXAS W ONyCKag Maiwe uieHsl -i—f’-sinHAW’s Ae w -zi_isinnAWwée,

HMEeeMm:
w, = 2( W, + AW, A — 2 Wlesinl), N

w, = 2( W, AW, 8¢ - % Woesinll),
w,=2( W 44w, 4 -+ L wlesinm),
w,=2(W, AW, de— W esin ).

31 ¢OpMyJH HAT HAM HATAARHOE NpeACTZpieHNEe O BEKOBOM XOne
noayyaemoy 3emaelt COTHEUHOH panpalie, KOTOPHH MK PACCMATPHEBARH
Buine. [Ipexae BCero U3 HUX BUAHO, YTO W3MEHEHMS HAKNOHA BKAWNTHKA
CK23HBAWOTCA OAYHAKOBO B o0ONX NoOAywapusx. MameHeHNs TPOAOAKH-
TeALHOCTH 3CTPOHOMHYECKHX TNOAYrofuH, pasHOCTb KOTOPHX coraacho (92)
nponopuuonanbHa esinll, okasnBawT 8 0604X HOAYWApHAX NPOTHABOIO-
N0o}HOe BIHAHKE. VIsMeHeHH W, U W, NPEACTABJAAIOT CHOMECHHE IRBYX
MePROANUECKUX COCTABAAIILKX: KodeGanus Ae (¢ mepnopom 40000 zer)
H xosnebGanua BeanvnHb esinll, nmewwe# HABONHOH MepHOR, — NePHOJ
KoneGanuht e B 92000 ner u nepuon xoaeSGann#t sinIl B8 21 000 ner.

ViameHenue HaKAOHA 9KJAMNTHKK CKa3WBaeTCH NOA PA3THUHBIMH LIHPO-
TaMy HEOAWHAKOBO. 1301, T 103BOAAET BWACHKTH, [AC BAHAHAE 3TOTC
dakropa npeobiaaNaeT HaR H3MEHEHNEM HPORAOIKHUTENBHOCTH BPeMeH roid.

Ecau My nepeoe »3 Bupaxenuft (93) nepennmieMm B BuAe

w,=2w (14 “gg Be—Ze sinll),
8

. (93)

4
TO yBHEHM, YyTO Rpeobaalanue uieHa € fe win ¢ -;esin]] 33BHCHT OT

K03¢uueHTOB “:L_]:’:,_ | ﬂ%".

" Ve 100 4
B T1aba, 7 pauw 3HaueHus -—i& H _190_?’!0
Ws Ww

C noMoulbio ee nerxo yOemuTeea, YTO O/ HU3KWX WHUPoT O0ARlIee 3HA-
4 .
YeHHe UMeeT UJICH —;esmII, ana Gonee BHCOKMX NIHPOT npeobiaaxaet

unen ¢ Ae. [ns JleTHHX CYMM DARMANK4 TP2IHHUA MEXAY STHUMH ABYNA

obaacTHMH newHT npumepro non 68° mupoTH, AT 3uMBAX —on 48°
XOTH B BeNHYWHAX W, K W, W TPOABANIOTCA OCHOBHHE YEPTH BEKO-

BOro xoAa o0JyuYewHs, HO OHH [AIOT OYeHb HENO/JHOE X HeTOYHOe Npea-

Ind pasAH4HHX WHPOT,
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CrasnieHne 06 3ToM XOme. Jaa Toro 4TOGH H3YYHTh BeKOBOH Xoa of.ay-
4yeHHRt, HEOOXOMWMO He TOJABLKO 3HaTh, OB/IO KK CpeAHee oOayyenue Gonblue
WAH MeHbille COBPEMEHHOrO B TeYeHHE 2CTDOHOMHYECKOro NOAYrofius, HO
HANO 3HATh H NPOAOMKUTENBHOCTH 3TOM0 MOJYFOAHs; a 3Ta NPONGNKH-
TEABHOCTh He HaxX0JHT cebe COOTBETCTRYINIErO BHPMEHUA B BeAHUHHAX
W, W Wy [aa HACATAHOCTH UPHBELeM CAEAyOUMR npuMep.

Hast cnenyiomuX BOSMOKHBX KOMOWHRRUH aCTPDOHOMHYECKHX 3/IEMEHTOS

e==21°68" I[=270° e=0,0606
e==24°36" II=090° ¢=0,0606

# s cesepHOR WIHPOTH 66° ML MO NPHBeeHHBIM BhHIME (POPMY/IaM NO-
AyyiM OLMHAKOBOE CpelHee OOAYUEHWE 3HMMOI0 W,; HO B NEPBOM Ccaydae
SHMHee nonyromne Ha 28 IHe#t AAMHHEe, YeM BO BTOPOM.

' 4lcuo, 4TO YCHOBHN OBAYYEHWS B ToM M APYIOM ClIyyae COBEPWIEHHO
pasnudHH, XOTa W, B 000MX CAyyadx OXHO W TO Xe. B oTOM Npumepe Mk
Bagau Kpaflige BO3MOXHKEIE SHAYEHHUA HAKNOHA SKAWUTHKH, 4 TaAKKe IIu-
poTy, Ha KOTOPOH BAMSHHE 3TOrO HaK1OHAa CKA3HBaeTCA CHAbHEE BCEra.
Ho Bce e 9TOT npuMep NOK23WBACT, YTO W, H W, OYeHb MAJO HaZEK-
HMEe CpelHHe, NIOXO XapaKTEPU3YICIINe UIMEHAIOUIMECH YcAOBKA obayde-
Hua 3emau, [TosToMy M HOMKHH HCKATh APYrof NyTh H3Y4YeHASd BeKO-
BOro XOX2 O6Iy4eH#s.

Hag 3TOro paccMOTpUM TOAOBOR XOX 06AyueHHd 3eMan B Halme BPeMH
(taba. 1). Vs 9ToM TabAMUM M BHAWM Dpexfe BCEro, 4$TO o6ayueHHe
B MOMEHT BeCEHHeTrQ H . OCCHHEro paBHOACHCTBMﬂ, T. €. [Opu JoAroTe
Coanua coorsercTeendo B 0 U 3 180°, — yeoaunakopo, CyTouHoe KOAH-
4yecTBO noayuaemoft 3emaed payuauud B JeHb BECEHHETO PABHOAEHCTBHA
Ha 1,40/0 Ooaplie, YeM NMpK OCEHHEM PABHOASHCTBHH, JTO RPOHCXORMT
OT TOrO, ¥TO KBAaAPATH paccTosHuf 3emau oT COAHLA B OTH MOMEHTH
OTHOCATCA Mexay cofoft, kak !:1,014; NpONOPUHOHAABHO 3TOMYy YMeHb-
{aeTCA OCEHhIO COMHEeYHasd paanauui.

Bapuauuu ACTPOHOMHYECKHX 3JEMEHTOR HOI‘YT 3HAYKTEJABHO )’BeﬂH‘lHTB
3Ty pasHnuy, HeGompwyio B Hawe BpeMa. Ecid, Hanpuwep, npu MakcCH-
MaasHOM 3KcueHtpuchtere e =0,0677 TouKa BeCCHHEro PaBHOAEHCTBUA
COBMANAET C NONOMEHHEM MEePHTeNHd, TO YKa3aHHoe OTHoweHde GyAer
pasio (1 —0,0677)% (1-0,0677)2=1:1,312, T. e. B 3Ty 2n0Xy B AeHb
BeceHHEro DABHOACHCTBHA 3eM/NA MOAYHUT Ha 31a2°/o Goablle pamHanMy,
YeM B AEHb OCEHHEr0 DABHONEMCTBKA.

Oro pazauyie B OGNYYEHHH B AHHM DaBHONEHCLTBHS NDHBOANT ellle
K oxsoft anomanud. Tak, B 060MX NpUBEIEHHNX NPUMEPaX NOCAERHNM AHAM
ACTPOHOMKYECKO# 3UME COOTBETCTRYIOT O46AblIWE CYMMHB DaRHallUM, Yem
MOCAETHHM AHAM aCTPOHOMMYECKOI'O 1eTa.

Mu yxe rosOpPwWIH 0 HEOAHHAKOBOR H, KpOMe TOTO, [lepeMeHHOR AAH=-
Te/AbHOCTH ACTPOHOMHYeCKHX BDeMeH roja, B Hawie ppeMd JAeTHee MOy~
roaue JnMsHee 3WMHero Ha 7 au. 14 uac.; wapHauu¥ acTPOHOMHKYECKHX
3/eMeHTOB MOTYT YBe/M4HTh 3Ty pasuocTh A0 31 mxs 20 wac.

W3 scero ckasaHyoro ciellyer, WTO AeqeHHe TOAd Ha ACTPOHOMHYECKHE
ROAYrOAMS OCHOBZHO M2 AAMHE [Hd, & He Ha HHTEHCHBHOCTH ob6aydeHUR,
Tom neantca He Ha HuTepBaNb ¢ Gonee CHABHHM HiW Gonee craGum obay-
YeHHEM, a4 HQ ABA HEpaBHWX HWHTEPBaNa, He HMEKWHX BHYTpPeHHeH CBAAK
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¢ obayyendeMm. Kpome TOTO, M AMHHE 3THX HHTEDBAZNOB BADBHPYIOT, T4K Xe
Kax H DPa3THuHf B oOAy4YeHHK Yy KOHIOB HHTepBaZl0B. bBraroaaps stomy
ACTPOHOMHYECKOE [IOApa3AeACHHEe rola He NO3BOJACT HaM P.«'lyﬁ}l(e H3IYUHTB
BeKOBOH X014 o6nyuyeHus.

MomHo u3bewxaTte BCEX ITHX HeyRo6CTB, pasbuB TON HA RB2 PABHNX
MONYTOANd, OAHO K3 KOTOPHX OXBATHIB2eT BCe HNHH, KOTHA CYMMbI COTHEYHOH
pamualkd NOA NaHHON WHPOTOH 60abiue, YeM CYMME! COXHEYHOH PajMalHy
B mMOGOH NeHb B TedeHHe BCero Apyroro moayroftus. Takue xBa HHTepBana
BpEMEHU MOXHO HAa3BATh KAAODUHECKUMU NOAY200uiMu, w60 HX Hayaao
H KOHel OnpejeisTCd KOJNKWYECTBOM KaJAOPHMA Teflna, MOIy4aeMhIX OT
Connua nawHoit mwmporofi. [loayroame, oxeatuiBalowmtee 182,5 aua ¢ Ham-
GONLIUAMH CYMMaMH Tensa, Ml HA30BeM KAAOPUHECKUM AEMKUM NOLY20-
dueM, HPYTOe e —— KAAODUHECKUM JUMAUM NOLY200UEM,

Mu yrnoMMHanu o TOM, 4YTO CHICPHUUecKHH (3Be3IHMM) rox UMeeT HeHs-
MEHHYIO IAWHY; TO %€ OTHOCHTCA H K TPONHUECKOMY TOly, ecin oTOpo-
CHTh KpafiHe Manble u3MeHeHHA, HECYIIECTBEHHHE IIDH H3YYEHHH BEKOBOTO
xona ofnydenns. Taxum o6pasom Jauxa xasopwieckux nosyzoduff no-
CMORKHA.

[NoHATHE KANOPHYECKOrO MOAYTOXMA MO3BOARKET HAM JETAAbHO NpOCAe-
OHTE XOR ofayuenus 3emny. Onpenejus MOMEHTH HAYana ¥ KOHIA Kax-
IOTO NOMYrORNMH, MOXHO BHUHCAHTL KOJAHYECTBA COANEYHOR panuailuy
Q, H Q,. noayyaemne 3eMiel 33 ppeM3 KaNOPHYECKHX RNOAYrOIHH NOX
SagaHHON WHPOTON.

[lpozenars 3TH BHYHCAEHHA KIK AJAA HAIUETO BPEMEHH, Tax M AJA JN0-
60ro roja OTHAJIeMHOr0 [eQJOTHYECKOr0 NPOIIAOT0, ME MOMEM Henocpexn-
CTBEHHO CPaBHUTb NOAYYEHHHE BeIHYHHH, NOCKOMBKY OQHK OTHOCHATCH
K HHTEpRanaM BPEeMeHH PABHOR MPOLOMKHTEABHOCTH.

OnpeneneHne KarOPHYeCKHX HOJNYFOAMA W BRIYHC/AEHWE COOTBETCTBYIO-
HIHX CYMM DafMallMy¥ NPOBOAHTCA Cleldyiol#M OGpA3OM.

Ha oceopanuu dopmyn (41) u (62) cyTouHas cymma pajuauua, 1oxy-
yaeMas wHpoToft o npu noarote Coaxua A, pasHa
W, = ;‘i—g( b0+—725sinc_n sin & sin A~ &, cos 2\ -}- b, cos 4A — b, cos 63\). (94)
Mu obopsand psn, pupaxalomuid W, ma unene by, TaK Xak AN BCEX reo-
rpaduuecKiX IWNPOT, K KOTOPHIM MH NPHMEHHM Hall BHBOA, b, Hcyesaioule
Mano.

Mo dopmyaam (31), (33) n (90) senuunna p 8 BEpawxenun (94) onpe-
AenfeTcs COOTHOWEHHEM

[ I—t’
p= 1—ecos(ll—~1)"*

DKCUEHTPHCHTET # 3eMHOH# ODOUTH BCerga HAaCTOALKO Maj, 4YTO MH
MOXeM npeHeGpeuyh ere KBAAPATOM NO CPABHEHHIO ¢ ENMHHUEH U NOROMXHTH

I
p== 1—~ecos(l—A)’ (95)

¥, Aanee, oTOpacwsad BexHunHy €2 cos? (I — 1),

-’31-=~==l--2ecos (It —A).

Bax. 732 Mouoaaxosmw, : 4
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Toraa swmpawenue (94) npHHEMaeT BUL

Wt-—....-'.‘.'é [1—2ecos (I[——l)](bo—[,-*;- sin ¢ sin A sine-— &, cos 2A -

ki1
-+ b5 cos 4L — byc05 61 ). (96)

OHO CnpaBeanHBO BO BHEADKTHYECKO# 30HE NpPH JIOGHX ROACOTAaX
Coarna A, B aPKTHYSCKHX ¥K&-—TOJABKG INPH TAKMX AOATOTAX, KOTOpPHE
COOTBETCTBYIOT €XEIHEBHOMY BOCX0ZY 4 Saxoay Coanua. Mu cxope ysu-
AWM, UTO NpH DelleHUH NaHHOH MpolaeM nociaexHee 06CTONTENLCTBO KK
pas uMeeT MecTo. :

OGoanayuy ueped Ay u Ay Aoaror CosHna COOTBETCTREHHD B MOMEHTH
H3YaJ1a NeTHEro M 3HMHEro Kanopuyeckux nonyromx#. Torna no onpege-
HHIO A; K Ay IO/DKHH RaBaTh DaBHEIE 3HAYeHMH W. npu noacteHOBKe nX
B dopmyny (96). Takux oOpasom momyunm

[1—2ecos (IT—A,;)) ( bo-|~l2‘- sin o sinesin A, — &, cos 243
<+ b, cos 4A, — bgcos 61,) ==
== [1—~2¢ cos (L — A,)] (b°+% sin ¢ sin e sin Ay— b, cos 24, -
+ b3 €05 43— by cos 61, ). (97)
BTOPOE . YChoBHe, KOTOPOMY NOMKHH ynonneinopa'rb Kanopn4ecKue 00ay-

FONKS, 3aKAIOYAETCH B TOM, YTO Hawana OGOMX NONyrofud JOKHW OHTb
oTAeseHH APYF OT APyra B TOYHOCTH TMOAYrOXOBHM NPOMEXYTKOM Bpe-

Menu —. Yro6H BHDA3HTD 9TO YCAOBHE MATEMATHMECKH, TIOCTYNUM TaK,

2
Hannmes Ha ocHoBaunu (34)
7 ¢ aX
df = w e ——,
27 Yi—et
u u3 (95)

p2=[l —ecos(ll—1)]-2

Paanarag 3To nocaefHee BLpaxeHHe MO ¢opMyne GHHOMa M OnycKas
BHCIEHE CTeNMeHH &, HMeeM

dt = [1 2 cos (1 — 1)) dh.

Bpems, B Teuenue xoroporo CoJBUE MpONAET OTPE3OK CBOCrO DYTH
OT A, A0 A, XOMKHO OHTH, KaK YKa3aHo, PaBHO % CaenopatensHo:

Ay N
T T _
7={dt=-ﬂ{[ [14-2ecos (IL—A)] d3;

HHTErPRPYR, M TOAYYRM
x == Ay ~— h, — 2e 5in ([T — A,) -} 2esin (T —4,). (98)
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Ha ypasuenrt (97) n (98) MH  HafxeM A, u A, Cnenaem noncra-
HOBKY:

A=V, Ay=r—X (99)
Ypaenenre (98) npumer BRI . -
A o A7 === 2e [sin (IT— 1) + sin (Il 4 A")], (100)

H ypasHenne (97) npumer BHA:
[1~ 2¢ cos (U — V)] ( Do+ sing sinesin A’ — b, cos 21 4

- b,c05 41" — by cos sx) =
— [1 - 2e cos (I - A7) (bo—]— sin g sin e sin A" — b, cos 21”
by 05 48" — b, c05 61" ) ©(101)

Ipu BUYHCAEHHH HEH3BECTHRX A W )’ MBH XOMKHH NPWHATE BO BHH-
MaHHe, YTO BCAEHCTBHE (100) hm (k'+l”)=0, a u3 (101) caeayer, uro

fim (" — &) = 0.
e=0

3TO 3HaYMT, YTO NpM OYEHb MATOM ¢ (KK 3TO BCErAd MMEeT MecTo)
A # X" TakKe OueHb Manm.

Orcioma MW BuBOIMM, 4TO A’ M A7 Bcerfa Mano oranyaiores ot 0 #
180°, a csefoBaTe/NbHO, YTO 3TH JOArOTH AAR BCEX PACCMATPHBAEMHIX
reorpaduueckux IIMPOT OTHOCATCA K MEPHONAM C eXeAHEBHHM 32X0LOM
H Bocxogox Coanua,

Bcaeacreie Manoctd ayr A’ M AY WX CHHYCH MOXHO 32MEHHTh camofl
nyro#f, a xocuEycw 23, 4), 6), 2X7, AX", 617 MoxHO 3ameHnTs uepes
enununy. Torma e nonyqum W3 (100)

M 437 === 2e {2 sin ][~ (M — A7) cos 1], (102)
a sMecto (101) Gymem umers [ ]
' bo—by by —bs\
(1—~2ecosII—2eA’sInI[)(l’-|—2 e “s{’m’ﬁm )—
= (14 %€ cos T~ 2eA” sin ) (A" +-2 "°;;1“’::1:°3 ) (103)
[Tonaras pag¥ KPaTKOCTH
o bo—b +by— b
h=2 nsinpsine (104)

W DPHHUMax BO BHMMaHHe, 4TO B KAWHCAHHHX BBIPAKEHHAX YJAEHH e’ o
eX” MOryT ObiTb OUYWEeHH KaK ufeHW Go/e¢ BHCOKOTO MOPRAKA WaNOCTH,
Me Hafgew u3 (102) w (103)

V=N = desin I, ]
AN — A" 2= 4eh cos I
BBoas scnoMoraredasryl0 BeAnunHy ¥ TaKyo, 4TO

tgla=4h, (108)

4%

(105)
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uMeen us (105)
sln(ﬂ-}—€) }\”:28 tin (II‘_E). (107)

A =2e cost ° cos €

Iasg nateoKIHMaTHYECKHX npabaeM OCOGEHHG HHTepeCHB RepHOIN,
Korga II=0, 90, 180 uau 270°. Iaa >THX cayuaes A" u A" npunumaor
clefyloltHe 3HaYCHUS: .

M= 0° N =2k N == -—2eh

M= 90° N =2e A == Qe

M=180° W =—2k =2k { (108)

L N=270° M==—2 A'=--2¢ i

Hs (107), (104) u (106) cnenyer, xTo Bewwynin A" u A" gengwrcs ¢yuk-
HUEMHM He TOALKO TpeX [epeMeHHHX aCTPOHOMWYECKMX SAEMEHTOB e, e, II,
HO Takxe ® GyHxunaMy reorpaduieckodt wnpors o, Ilosromy xaxopuye-
CKHE TOAYTOINS HAYHHAWTCE NOM PA3MUUHHIMH [UIHDOTAMH He CTPOTO B OAHH
¥ TOT ke MoMeHT. Tak, Hanmpumep, 8 1923 r. Haualo KanopuuECKOro
AeTHerc noxyroaus mox 15° cesepno#t wWwmpotel npumnaocs, Ha 20 Mapra
g 0 yac. 20 MHH. M OBUTANOCH TIO HATIPABAGHHIO K MOAIOCY, KOTOPOTO AO-
cTurao 23 mapra & 0 uac. 40 mum. OTCl0H2 OHO mNEPEIC CKASKOM Ha
IOKANN 00JMK0C ¥ nepeMeilaliock Ralee K SKBATOPy, 4TOOW [OHATH 1O
oxuo# juporst 15° 24 mapra 3 22 waca 40 mun,

B 5KksaropuafbHO# 30He, NOHATHO, MH HE HMEeM 3UMHUX W JETHHX
poayrogdit. B cayuae we Korna aonrota mepureaws I1 pasxa 90 uam 270°,
Hayano XalOpDHYECKHX NORYromH#, xak RuAHO 3 (108), ceaAzano TOALKO
¢ BeJIHUMHOM 3KCUEHTPUCHTETA 3eMHOR OpOWTH e M NPHXONMTCA HA BCEM
3EMHOM WAPEe HA ODMH W TOT Xe MOMEHT,

Haitns 4ucnosme 3sHaueHns A’ u 17, nerko GyAeT BHUNCAWTD CyMMB
paanamin, noaydacueie 3eMaett B TeweHHE KaiOPHYECKMX ROAYroiwh.

Ortpeaxy nytn Connia ®

or 0 a0 = COOTBETCTRYET KOJHYSCTBO Tenna W,
» B » 2% » » . W,
" R1==’\’1!0 }\2=R*—)\” » n » Qs
- Llﬂk-—}\” a0 21‘+1;=2T~'+)~’ » » » Qw

O6o3uayans W, onpepennemoe dopmynol (64), Kak GYHKUUIO TDARKL HH-
repsana ), A" uepes W(A',\), umeen
Q=W,—W(0O,\)—W(E=—2\, ),
Qo= W, W (0, V) W(x—11", 7).
Baoas 0603HayeHHe

K=W(0, )+ W(x—2\, ), (109)
noayyaeM
Qs = Ws —K,
0,,-%—;—3’.} (110)
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Bennunay K mOXHO BHUHCAUTB ¢ momoutsio $opuyaw (64), kortopas
B JaHHOM CNYYde CTMpaBeilnBa ANs BCeX WHPOT. MK Haxozum

K= ;ﬁ—ﬁ‘,ﬁ’——ﬁ [bo(l'—{—?\”)—[—nsiu"p sine —-—;t—sinr? sina (cos A" -

—+ cos M) %L (sin 21" +- sin 207) 4-

+ %’~ (sin 4A’ 4-sin 407) — -’(’;- (sin 68X’ -}-sin 6)\”)] . (111)

310 BHPAXEHHE MOKHO BHAYHTEABHO YNPOCTHTb, €CHH 3AMEHHTh, KaK
STO MH yiKeé Ne7afn NP BuuMCAeHHd A n X7, cunyc ayr 20/, 217, 4N/, 41/
caMHmu ayramu u kocuHyc A m N —egunuuet, Torxa Mut umeem

T Jo

Ko o s (b0, by, — b)) (1),
7. €., KMea B sugy (105):
2(bg 81 + ba—b3) Ty .
= esin 1. 112
K T i (112)
370 PABEHCTBO MOXKET CAYKHTH Aaa shuHcaenua K. [loaaran

2{bg— b1+ bs— b3} TJy

AV =, .. (113)
TIOAYHHM
K == me sin TL. (114)

[Toar3ysch KaHOHWYECKMMH €AMHMUAMH, MH AO/MKHH Nogctasuts B (113)
Jo=1, T=100000; Torma, Kak yme OHWAO NOKA3aHO, B TEX KE €AH-
HHLAX:

W, =W, +AW, Ae,

W,==W_ AW A,
NPUYEM 3HAYEHHR W: H W; npHEBeReHsl B Tada. 4, 4 3HAYSHHUA AW. H
AW, B Taba. 7. OxonyatesHO MH NOAydYaeM

Q.= W,+ AW, Ae — messin I,
Q,= W+ AW, 8z mesinIl.

JTM  ypaBHeHMR H300PXKAIOT BeKOBOR Xo0X BeAMuMH Q, u Q,; OHHA
AHANOTHYHB MO ¢opue ypasHeHuaym (93), Ho pawr Oonee npasHILHOE
NPEeACTABAEHHE O BAHAHHH ACTPOHOMHYECKHX 3JEMEHTOB Ha CYMMH PafHALHH.

Koaduuuent m, sxoassut B (115), He 3aBHCHT OT BEKOBHX Ko/eGaHKH
HaKIOHA SKJRMTHKY, B YeM MOXHO yOeAuThcs M3 Taba. 5. 3To caemyer
TaKxe M3 ypaBuenns (62), xoTopoe mpum A=0 naer He3aBUCHMOE OT 8

(115)

3HaueRKe w, TaK 4TO %::0, o€ 5o (g byt by~ ... )=0.

‘
Hsmenenns Beanuuunt m (Tak ke Kaxk W seanuns W, w W) B cBA3H
C BEKOBLIMH BaDHALHAMK SKCUEHTPHCHTETZ € TaK HEBEJNKH, YTO MH MOXKEM
npeneSpeyn umy, [T03TOMY MEH MOXKeM CYHTATL /1 HE3aBHCHMON OT BPEMCHH.
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fOpusonnm Tabauny YHCHOBHX SHAYEHHA M ANT TeX WHPOT, KOTOpHE
MH OymeMm paccMarpusath Aatee, B pasfene III:

el 15| 20] 53] 3]w0]s]|s0] 5]6]|6]|n]n
m 19 580]19 050[18 370[17 560|16 610[15 530[14 30|13 030] 11 640[10 130] & 570[5 92045 060

Bce Hawy BHBOAW CAP2BENJMBH TOABKO J/A CEBepPHOTO NOAYIIADHA.
Hag Toro uTOGH DPHMEHHTH KX K IOKHOMY, HeOOXONMMO BE3Je Y 4/JIEHOB
¢ esin]l nepeMeHuTs 3HAK.

Haa Hamero BpeMeHn MH nMeeM

Q, =W, ——meosfnl'[o,}

Q. =W_ -t meysinTl,
rae &, u Il — ¥ COBpeMeHHEe 3HA¥CHHA SKCUEHTDHCHTETa M JIOATOTH Ne-
pHreansa 3eMHON OpGUTH. '

Hatizg ¢ momomsio dopuyn (115) u (116) senmumnu Q, U @, KaK ana
H2CTOHIlEr0 BPEMeHH, TAK M O DACCMATPHBACMOTO FOAA OTHAJEHHOrO
FeoJIOTHYECKOTO TIPOUITOro, MOXHO CPABHHTH YCAOBHA O6ayyeHKs fan 060ouK
AeT nyTeM BaUYHCIendd TOH reorpaduueckofl WHPOTH ¢, LIS KOTOPOR
apayenns Q, W Q, B HacTOAlNee BPeMs DaBHH 3HAUEHUAM STHX BeIHYHH
Ha B3TOH HaMHW WHpoTe ¢ B PACCMATPHBAEMYIO TE0NOTHYECKYI 3MO0XY.

Taknm o06pasom usMeHeHHe YCAOBHR O6AyYeHHS MOMKHKO NPEACTABATH
€ NMOMOWEBI0 (UKTHBHOrO HIMEHEHHA WIADOTH P, — @

§ 16. O63op pesyasratos pasmena I, Ecin MCKIOYATL He3HaYuTeNb-
Hble KODOTKONMEPHORKYeCKHE KoNne6auud, KOAuuecTso HenyckaeMolt Connntem
JAYYUCTOR SHEPTHU MOMHO CYHTATH HEH3IMEHHHM H HE3ARHCALIUM OT BpeMeHH.
IMosToMy MOMHO MPHHATH, YTO HANpAKeHMe COJTHEUHOH . pafKaluH, OTHe-
ceHnoe K cpexdeny paccroaunw 3eman ot CoaHua, nocroawHo. YHcnennoe
BHAYEHKE 9TOM BeAMYMHH, AWML HeNdBHO ONpPEACNeHHOe C HAOCTATOYHOH
TOYHOCTLIO, HA3HBACTCHA COAHEYHOR NMOCTORHHONA, OHO PasHO NMPHOAMXKEHHO
2 kaz pva 1l c#* 8 1 MMH. 3JTO OKpPYI/eHHOE 3HaYCHHe M INONQKEHO B
OCHOBY BCeX MNDOBORAMHX Huyke pacueros. C yCcOBepleHCTBOBAHHEM TEX-
HHMKH H3MEDEHHA 3a MOCAeNHHe roAbl MH Noayyaem BCe Honee TOUHHE YHC-
NOBHE 3HAYECHHA CO/HedHOH NOCTOAHHWOH, XOTOpHE Kak GyaTo BCe Gamwe
MOAXOAAT K MPHHATOMY HAMA OKPYIAEHHOMY 4YHCAY; HeOOAbiHe QTKIOHE-
HHA OT NOc/elHero B c/Ay43e HeOGXONUMOCTH NErKO MPHUHATH BO BHHMaHue.

HMruopupya mornowenue ayuscToft SHeprum B aTMocdepe WAM paccMart-
PHBa® TOJAbKO TE& KOAMUECTBA JIYYHCTOf SHePTHH, KQTODHE MONyYaeT ee
BEDXHAA IPAHKUR, MW MOXeM CBeCTH pactpefesieHHe CONHeYHOR paXMaLHK
NO 3eMHOM MOBEDXHOCTH X YHCTO TeOMerpxuecKof 3apaue.

Paccmsatpusas a06yi0 T0uKy 3eMHOM NOBEPXHOCTH X HasWBa® KOJIH-
YeCTBO AYUHCTOH SHEpruu, nonyyaemoe I caf semuoff nopepxHocTn 8 1 MHH.,
oGayuerdeM (WM uHCOARNMeH), M NOKAsaan B § 1, uTO 3Ta BeauuwHa
NPONOPUHOHANRHA KOCHHYCY yrfia majeHns cOMHeYHHX nyyeh R o6paTHO
[PONOPUHMOHANEHA KBARPaTy paccTonnHa 3eman ot Connua. Tlpernonaras
MOBEPXHOCTh 3eMAH FOPUOHTANLHOM, N€rxo BHAETh, YTO Yroad NaneHHs
paBen 3eHATHOMY paccToand© CoaHud.

B § 2 nokasano, Kak H2 OCHOBAMHK BPOCTOrO 3aKOHA 06AYYEHNE MEHALTCS
B RAHHWA MOMCHT OT OIHOrQ MeCcTa 3eMHOR NOBEPXHGCTH K IDYroMy.

(116)
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Benencreue Bpamedud 3eMan oGayyeHne B n060H TOUKe 2eMHOro
wapa uMeer CYTOUHu X0f J3TOT noc/ielHMM, Kak Mu BHEean B § 3,
MOXer OHTbL O0YeHb NpoCTO NPEACTaBAEH MATEMAaTHYeCKH C ITOMOUIBID
TPHIOHOMETDHYECKHE (PYHKUHH, npHuyem HeoOXOZMMO NPHHATL BO BHH-
MaHHe TOABKO IONOXUTENbHHE 3HAYCHHH oﬁnyqenna, COOTBETCTBYIOLHE
aHesHo# sayre nyTk Connua. Houbio BernuynrRa oGayuenns ofpamaercd
B HYJh.

KonuuecTeo Temna, moAydyaeMQe B TeUeHHe HHA eNuAHIeR naowamu
3eMHOM NOBEPXHOCTH, HA3plBaETCA Cymounod cymmol paduaguu. Cnocob
BHYKCAeHus 3TOR nocrennelt naw B § 4. B 1264, 1 sroro naparpada npu-
BEIEHH CYTOYHHE CYMME PARHAlWH JAA KAWAOrO AecaToro rpanyca wHpoTH
H g 16 an. roga. C nomoinblo HHTEPROAILUK Jerko BRIYUCIHTE CYTOYHHE
CyMMal PafMallH Ans Mo60ro AHE u 1060H WHPOTH.

Ta6a. 1, u ewe ayywe puc. 6, HarAaXHO reoMeTpUYECKH MPEACTABARIOMKH
YHCACBHE AIHHWE Taba. b, MO3BOARIOT MSYYHTH BCe IrasHbHe XapakTepHHe
YepTH rOJ0BOTO XOA2 o6nyueHud 3emad, T. €. TeX H3MEeHEHHR B NPHTOKe
COMHEYHON PanMALMK B TOR MAK WHOM TOYKE 3eMHOR MOBEPXHOCTH, KOTOPHIE
SHI3BAHH rogoBWM 060poToM 3eMan Bokpyr Connua. CBo#cTBa 2TOrO X01a
nogpo6ro pasoGpaHH B onmudcaHud PHC. 6.

[lpu aHanuTHYeCcKOM NPERCTABAESHHN TOROBOrO XOna OOAYUeHHA BCTpE-
4ai0TCH HexoTOpue 3arpyanenus. Tak xak AAR xawnoR ToHKkM 3eMHOl no-
BePXHOCTH mocnae 3axofa ConHua 06aydelne o6pamaercd B HYAb H OCTAeTCH
PaBHHM HY/MIO IO CAMOr0 CO/HEYHOTO BOCXGAA, TO OHO SBAAETCR NpPepHB-
HOR dyHKunelt Bpemenn. [IPEePHBHOCTE STY MOWKHO HCKIIOYHTDL, PAaCCMaTpPH-
Bad cpexHee o6aydeHue 1A BCel mMapasnend, 3TOT BONpOC pasobpan He-
CKOJBKO nOApoSHee, TAK Kag BCTPRYAIOUIHECS B NUTepaType PelIeHHA 3aKAI0-
YalOT B Cefe HekOTOpwe OwKOKH. Bansuue npepusrocTH HameR dyHxuny
B Y4ACTHOCTH HeOOXOMUMO HCKIIOWHTb NPH BHYUCAEHHH CYMM - COJNHEYHOTO
Tenaa, NOAyYaeMblX KaKOR-nHGO IWNPOTOH B TeueHHe NMPOM3BO/ILHOrC HHTEP-
B2/Ma BPeMEeHH. JTHM BOMPOCAM MOCBRINEHH § H~—8.

Oco6uit nHTepec NPeACTABATIOT KO/JHYECTBA TENI2, NONy4aeMue TOH HIH
HHOR wHpoTOH B TeyeHHe A4CTPOHOMHYECKHX Ce30HOB, ITH KOJHYECTBA
BHYHCAeHH B § 9 u mpusenenn B Taba, 3; Ha puc, 12 ouu npeAcTaBAeHH
Tpadpuvecky, 2 8 8 Taba. 4 RABK B KAHOHWYECKHX eAMHMUAX, T. €. B TAKHX,
KOrAa 32 eQHHHUY JAYYHCTON SHEDrUW NPUHATA COJNHEYHa®w HOCTORHHAA, 3a
€MHHNY BpeMeHH ~—roft, ¥ AOJYYeHHHE 3HAueHus yMHOXeHW Ra 100 000.
3tH enuHsuW GYRYT KCNOML30BAHK B AanbHeRiueM npn H3YHYEHHH BEKOBOrQ

X012 oGayyeNHs 3eman,

PacematpuBas Kaxpoe MOAyuiapue Kax meqoe W NOJAb3Y4Ch BbIBOZAMA
§ 10, M oueHb JMErk0 CMOXEM BHYACAWTL KOJNHYECTRO TENARZ, Moayvae-
MOro noaywapues B Teyenue Mo60Oro WHTepsana B npeaenax rona,

Hapany ¢ xoandecrsaM# Tenaa, 1MOnyyaeMHMH DasNHUHBME LIHPOTAMH
HIW LeJnM MOAYiIapHeM B Te4YeHHe aCTPOHOMHYECKUX BPEMEM TOAR, HaM
HeOGXOAMMO TAKIKE 3HaTh W TIPOMO/KHTENLHOCTh STHX BpemeH roxa, B§ 11
NOKA34HO, KAK MOXHO BRUHCANTL NAKHY STHX HOC/AEXHMX, 3 TAKXe BHAC
HEHO, fOYeMy 3TH BpeMeHa [ONA HMEIOT HePaBHYIS MPONOMKHTEALHOCTb.
o stoft- nprunHe 06a MOAYWAPHA HAXOASTCA B HEOXMHAKOBHX YCIOBHAX
06Ay4enHd, HECMOTDA Ha T0, 4TO OHM Ba COOTBETCTBYIOULHE CRBOHW MO-
AYYRI0T DaBHLIE KONHYeCTBA DPALHAlMA.
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KpoMe cyToOuHOro ¥ IONOBOro XOLZ, OfryueHne 3JeMJH HMeeT ewme
H BekoBOoH %oA. B § 12 noxkasano, uro 3emHas opbura He sBASETCA He-
uaMeHHuM sandncoM. ILIOCKOCTL 3exmuoH OpOuTH, thopMad H NOKONKEHHE
KpuBol, onucxsaemoli 3eMael B NPOCTPAHCTBE, KCNLITHBAIOT MeIJeHHHe
H3MeHEHHH II0J BAMAHWEM B3AUMHOIO NPUTAXEHWA 3eMJAH M OCTAJbHHIX
nIageT. Kpoue 3TO0r0, OMarofapa NPelecCHU, TOYKH PABHOKEHCTBHHR H CONH~
WeCTOAHKE TOKE nepeMeawTCR No semuoit opbure, Benencrsue 3Toro
TpK ACTPOHOMMYECKNX 9AeMeHTa — goaroTa mepwreans II (r. e. reixo-
LEHTPHYMECKH H3MEPEHHOE R J.IYI‘OBOH Mepe PACCTOAHHE NEPUreans OT TOUYKH
BECEHHETO PABHOAEHCTBUA), BeJHUHHA SKCIEHTPHUCHTETA € 3eMHOH OpOuTH
M HAKJAOH BKAWMTHKY e-— NOJBEPHKeHH BEeKOBHM KkoJeSauuaM, o6ydno-
BAMBAIOLIMM H BEKOBOH X01 0GayueHHd 3eMau.

Banaune usMenedufi OTHSbHEIX ACTPOHOMMYECKMX 3DAEMEHTOR paso-
6pano B § 13, a B nonoanutenntiom § 14 B mHarnamuo# dopme oOmKcaH
B IMaBHHX 4epraXx BexoBoW Xomx oOayuenns. B § 18 ykasano, xax moxso
BHpPA3nTh MATEMATHYECKH BEKOROH x04, ITO MOXKHO CHelaTh ABYMS Da3-
AMYHBIMH cIOcOBaMu: MOMHO pACCMAaTPHBATL TO KOMHYECTBO Tenna, KOTOPOe
HNAHHAR reorpaduyeckag WHpOTa NOAyHala 8 KaKOM-JIHGO rORY OTHATEHHOro
[POWAOrD B TEYeHNEe ACTHErO M 3UMHEr0 ACTPOHOMHUECKHX MOAYIOAHH.
Buuucaur upofoMmKHTEALHOCT 060KHX MOAYFONKH, MN [IPOCTHM Ae/eHHEM
HafineM CpenHee o6nyueHne neTOM K 3uMolt. 3HaA 9TO NOCASAHES A HALLErQ
BDeMEHH, Mu CPady YBMAHM, OO An 8 PACCMOTPEHHOM Tofy O6Jaydenue
B cpefHeM Gojee HIW MeHee VWHTeHCHBHBIM, d4eM B Hawe Bpemsd. Bce
BHYKHCAEHNS ZIETKO TNPOBECTH C FOMOIIBIK BCNOMOTraTenAbHHX Tabn. 6 u 7,
a rjassaefiiuye YepTHl BEKOBOTO XONa OOAYYEeHMA MOXHO Npeayragath He-
nocpeACTREHHO N0 BHAY dopmyaw (93).

Oneaxo TOnyYeHHHE TAKMM NyTeM OAaHHEE HeYNOBAETBOPHTENBHBI, TaK
KaK OTHOCATCA K HepaBHHIM HHTPDBAJaM BpPEMEHH: NPOLCIKUTEIALHOCTH
ACTPOHOMUYECKHE BpEMEH Fofa HCTHTHBAET ¢ BEKAMH CHABHRE KoXelauns.
Ot s70oro BemoCTaTKa cBOGONEH ADYrof METON pacueTa: MH JejduM pac-
CMaTPHBAEMBIl TON re0JOrHYeCKOrO NPOUIOTO M COBPeMeHHHA ron rHa ABa
HHTEpBana C PABHO# NPOACAKHTENSHOCTHIO TAK, HTOGHW BO BCE NHM QIHOIC
HOAYrOAHA CYTOUHHE CYMMH pPafuauni Obi/ik Goabiue, 4eM CYTOUHBIE CYMMBI
moGoro AHA ApYyroro IlOlel'Oﬂ.Plﬂ. 3tn HETE€DBAAL BpeMeéHH MH HA3BIBAJAH
COOTBETCTBEHHO JEeTHHM W 3UMHHM Ka/lOPHYECKHMH moayroxuamu. Mix npo-
AQDEHTEABBOCTD OCTAETCH ¢ BEKAMY HEHBM-EHHOH, fIOCKOABKY HJHHA CHAE-
PHYECKOro M TPONMHYECKOrO TOA0B He HCIWTRBAST HHKAKUX BeKOBHX BapHalufl.

Buyucanas Te CyMMbl panHauMi, XOTODHeE pacCMATpMBaeMad 1IMpPoOTa
NOJAyyana B TEYEHHE JETHEro U 3EMHEr0 KaAOPHYSCKHX MOAYrORuH, B KaKOM-
HKOYNb FOAY FeQJOTHYECKOro NPOLIIOro, MBI MOKEK HEMOCPEACTBEHHO CPAB-
HNTb HX C TAKMMM XK€ COBDPEMERHBIMM CYMMaAMM, NIOTOMY UTO OHM OTHOCHTCA
K HMHTEpPBAaJaM BpeMEHH ORHHAKOBOH IJMHH.

BHIBON MATEMATHYECKHX BHIPaMEHN$t, NOSBOJAIIIMX ONPEAETIHTE MOMEHTH
Havana OGOMX KaZopHYeckux NMOAyronui, Tak e Kak ¥ COOTBEeTCTBYIOLIHE
KONHYECTRA Tell13, ZOBOABHO CNOMKEH, HO OKOHYaTeabHue dopmyan (115) rak
e NPOCTH, KAk W (93); OHM NPeaCTaBaAtOT CoGOH# BHpPaNCHHE MCTHHHOrO
BEKOBOTG XOAQ OGayueHHA, '

Yucaosoft pacyeT BeX0BOTO X0z Gyner npwsefel r pazgene IIl B ceasu
¢ H3YUYEHHEM ABAGHHR NCAHHKOBHX NEPHOAON.



iI. BIUKHUE ATMOC®EPb] HA OBJYYEHWUE 3EMJIM H 3ABUCH-
MOCTb MEXIY IIPHXONSALMM H3TYYEHUEM U TEMOEPATYPOW.
MATEMATHYECKHUA KJIMMAT 3EMJH.

§ 17. OcHoBubie dakrtei. Korga comneuHume Ayyn BCTYRAlOT B 3EMHYI0
armochepy, aHeprid, KOTODYIO OHH HeCYT ¢ COGOH, HCMHTHBAET padHoo6pas-
Hble npespalenyud. BeaeacTeue BOPACTaHUA NVIOTHOCTH OT BEPXHER rPAHWIA
aTmochepsl 20 zeMHOH NOREPXHOCTH JyyH OTKJAOHAKTCA OT CBOErO NEpBO-
HA4aAbHOrO HanpPaBACHUA, NPHOARKAACE K BEPTHKANK. JTO ABAeHHe HA3H-
BaeTcH pegparyuell. TIpw BepTHKAJIBKOM MafigHuu Jyuell ONA OTCYTCTBYET;
npr 3ekuTHOM paccrosnwd Comuna s 30, 60 w 90° pedpaxuws pasua
B cpenieM cooTpeTcTBeHHO 33", 1740” v 34'54”, Ha aror yroJyseanunsaercd
Snaromapa pedpaxuiw kaxywancs Bucota Connua wan ropuaontoM. Kax
JErKO MKIeTh H3 MPUBENCHHBIX Lndp, 3TC ABXEHNE HE OKAINBACT HHKAKOrO
BANAHHA Ha 00nyueHue 3eMHOH MOBEPXHOCTH M MOXeT GHTbL HCKAIOYEHO M3
AanpHefWKX HAWHX pACCYKACHBH,

Hecrapnenuo BawHee i HaC TOT $axT, 4TO YACTh AYYHCTOR SHEPTHH,
nonagaioweRt B atmochepy, PacCeHBALTCS €€ YACTHUAMN BQ BCE CTOPOHH,
ApYran YacTh NEPEXOAHT B SHEPTG CaMUX MOJEKYJ], ¥ JMIBb OCTATOK AO-
XOAWT N0 3€MHOR NOBEPXHOCTH B BHEe Rpasmoll cosreunoll paduayuu.
B pesyabraTe 3THX npAeHH, N3 KOTOPHX IepBOE HA3LIBRETCR OugiVIHUHM
paccesruem, a BTOPDe — HO2A0Mernues, KaXAaa MOJNeKyAa BO3AyXa CTaHO-
BHTCA HCTOYHMKOM ZBYX M3aydeHufl: a) pacceanHOR COJHeyHON paiMauuu
» b) HesuaMMOro arMOC(epBOro TeNAOBOTO B3AYYerusd, o6yCHOBIEHHOTO
TeMnepatypo#t Boslyxa. W To M Ipyroe pacmpocTpanaeTcs OT MOAEXY.H
B pPasMMuHKX HANpasneHUsX, HTO6H B KOHUe KOHLOB /aAHOC AOCTHUFHYTH
3eMHodl nosepxHoc™, Jak60 YATH OOpaTHO B MWPOBGE IPOCTPAHCTBO,
O6a 91v BMAA pagnauyH MOIYT, B CBOI O4epenb, fIOABEPraThCH MOrIO-
IMeHRI0 K DACCesHNID, TAK Xe Kax COJHeYHhie NYUM.

B pesysabTate noBepXHOCcTh 3eMaH IMOAyuaeT TPH poia Jyunactolh
9HeDr#d: NPAMYID COMHEYHYI0 palAnmauuio, PACcCedHHYI0 W aTMOCHEpHYIO
pannaunn, HacTh Ny4MCTON SHepr#W OTPAKAETCA 3eMHOR ROBEPXHOCTHIO
O6paTHO, BHOBb MCNINTHBaA R aTMOC(epe MNOTNOLIEHHE W PACCERHHME,;
OCTABHOE KONRYECTBO PACXOAYETCH Ka HATpeBanue TBepiofl MAM HUAKOH
ofonouex 3eMan M Ha MenapeHHe. TloBepxHOCTh 3eMiM RBAALTCH, B CBOIO
oyepenb, HCTQUHMKOM 3eMHOrO TEM/IOBOTO MBRYHeHHf, KOTOPOE YXOAHT
B MHKDOBOE (IPOCTPAHCTBO, HCMLITHBAA MO MYTH YK€ HIBECTHOE HaM BIHR-
HHE aTMOC(epH.

Ecan B armocdepe ects ofanaxka, TO namawomas Ha HHX palnauua
OTHACTH OTPAKAETCR, OTUACTH NPOXOAUT CKBO3L HHX W OTYAacTH HOrAO-
waercd, 4TOOW ONATE [aTh HAYaAO TEWNOBOMY H3AYHeHHO 064aKos.
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§ 18. 3akom bByrepa-flamGepra. IIpn MmaTeMaTHUECKOM H3YYeHHH
NpeBpameHuRt AY4HCTON 3HeprHH B aTMOChepe OOHYHO mbl GyXeM CYMTATh
PACCMATDHBAGMEH YYaCTOK 3eMHOA NMOBEPXHOCTH IVIOCKHM, TaK e KakK
armMocthepy Hal HUK -— COCTOALLeH U3 NapaleNbHBX 3eMHOH MOBEPXHOCTH
TOPH3OHTAAbHHX GeCKOHEYHO TOHKHMX caoes. Mu OyleM CuHTaTh TaKxe,
YTO KOKIH K3 TAKHX CIOEB ORZHOPOIEH, T. €, YTO. IVIOTHOCTL K RpYyrde
BHTepecyIomue HAC CBOHCTBZ aTMOChepH #BAAIOTCH (QYHKUMAMA TOJbKO
'OIHOTO PACCTORHHE X OT 3EMHOf TOBEPXHOCTH.

Joxonamaga A0 3eMHON NMOBEPXHOCTH AYYHCTAR SHEPrHd - HEONHODORHR,
TAK KaK COCTOMT M3 Jydefl ¢ PA3HHMH JNMHAMH BOXH. BausHue aTmocdeps
HEOAHHAKOBO CKa3blBAGTCA HA JAY4HaX Pa3AHYHEX I/IMH BOJMH, T4K 4TO
He TOABKO MHTEHCHBHOCTb, HO M COCT4B COJHEYHOTQ J1y4a H3MEHAETCH
OT ORHOA TOYKH €r0 TDaeKTOPHH K JADPYrOoH IPH INPOXOXKACHHH CKBO3Db
armocdepy. Ho Bce e npw yKasasHuHxX BHIIe XONYHIEHMAX NpPH  JAHHOM
yrie naneHW| 2, KOTODHMH NPHHMMAETCH DPABHHM SEHUTHOMY paCCTORRHIO
Coanua, HaNpsXKEHHe COMHEYHOR paaWauuu ABIAETCA (yHKUHER OnHOre X,
KOTOpPYI0 MH MOXeM O6o3naunth Yepes J'(x). OPyHKUMOHANBLHYIO 3aBMCH-
MOCTH MOXHO ONPEREAHT,, MCXONA W3 CASAYIOMHX COOGpameHubt.

Connewnuit ayd, npoxozd uepea cao aTocdepw ToauMHOR dX
Ha BHCOTe X, Ocrabaaercs G6aaromaps MOTAOUEHHI0 M pacceaunio, [lo-
CKOABKY MBI DaCCMaTpURaeM MNOTAOWAIOWYI0 CPERY B 3TOM (A0 Xax
OHOPONHYIO0, Ml MOXEM NIPHHATh, YTO 3TO OCAa6JeHHE NMPONOPUKOHANLHC
HanpAXEHUIO PANHALKH ¥ NPONOPUHOHAALHO AJMUHE NYTA /Ay42 B STOM
caoe. Tyt 3T0T paBeH sec zdX, H MH MOMEM HAUHCATD

dJ'(x)=1iJ(x) sec z dx,

rge ;— BeMHYnHa, SaBHCAIIAT OT CROMCTB AaHHOro clod atmochepu. Obe
YaCTH HAIIEr0 paBeHCTBA ROJMOMUTE/NbHM, TaK KAK ¢ YBeJHYEHHEM X
HANpPAXEHAE PaAMalUUH YBEIHYKBACTCH.

D10 ypaeHeHue BMpawkaer 3akoH bByrepa-JlamGepTa, KOTOPHH JMeXHT
B OCHOBe BCefl TeODHH nornoumeHus cBerd, [lepBOHAYanbHO 3TOT 3aKOH
Obln  yCTAHOBJEH TOABKO JAA BHAWMOR 9YaCTH COAHeYHOR panBalux;
HO ITOCKOJbKY HeT HMKAKOrQ NPHHUHNHANBHOTO Pa3NHuHg MexIy BHAHMON
K PeBHAMMOR paguanMelt, MOXHO MNPHMEHATD STO YPaBHEHHE KO BCEMY
FOTOKY Ayuuctodl sHepruy Congua.

Beaungupa i 8 cuay cAenaHHNX nonywxeHWA feiagercd QyHkuue# X,
KOTOPYI0 MH 0603HaunM vuepes {(X), COrMacHO CKa3aHHOMY BHIE, ee
CIeAYeT CYHTATh He3aBHCHMOA Ot 2. Mu KMeeM, TakHMm o6pasow:

‘%‘3=!(x)seczdx. |
Cunran 2 nOCTOSHHEIN BAOAL BCETO AyUa, MH CPA3y MOXeM NPOHHTErpHPOBATH
oT0 ypaeHenue. Ilycth smHcoTa atMocdepH, crocofHOR oOKaswBaTe CBOE
BAMAHHE HA Ay4, PAaBHA x ==Jj; 00603HAYaR HANDAMEHAE panvallHu Ha ITOH
BrcoTe yepes J' (%), nomyvaen

z
Jix)
an,—{k) = seczil‘i (x)dx
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HJIH
h

—seoz { ((z)dz
J’(x)=.:" (h)e = . (1)
HanpsaxeHHe conxeyRo# paguanmu y caMo#t 3eMHOR MOBePXHOCTA PABHO,
TEKRM OO6pasoM:

3 .
—gecz [ (x)do
J Q)= (B)e 8 .
Beanyuny
h
_Jitwraz
p=e0 @

MBE HA30BEM KOSPHULieHnmMOM npoapa-mr mu ammocHeps, OKOHSATEIBAO
MBl HAXOIMM paBEHCTBO

J =(0)=J’ (h)paeez’ (3)

B8 XOTOpOro sceH dusnyeckafl cMuCH Beauuuun p: ApH noxowennn Connua
B 3eHuTe, T, €. NMPH 2==0, 10 3eMHON IMOBEPIHOCTH NOXOAHT CONHEYHaR
pamuanus, pasuas J'(k)-p. CnenosareabHo, p ecTh NPIBUABHAA APOGH,
OMpeReNAONIaN YacTh COJAHEUHON paxuanud, KOTOPaR ROXOAMT RO 3eMHOH#
HOBEPXHOCTH npH 2==0.

§ 19. Maremaryueckoe mnpeAacTaBiAeHde BAHAHHA arTMocthepwm Ha
obayuenye 3eMad. M nepexofum Temepsh K MaTeMATHYECKOMY ONHCAHKIO
B/ANSHKE arMochepR Ha YCIOBHR OOGJNYXCHHH HAd 3eMHOR TOBePXHOCTH,
[Mpexae Bcero MB NMpPeIMONOXKUM, YTO aTMochepa O6e3objayHa, TaK YTO
COJHeYHNE JYYM HCMKTHBAKT B HEH TOALKO paccesHWe M TOC/OILEHHE,
Tak Kaxk ToxmuHa aTmochepn £ HeaHauWTeNbHA MO CPABHEHHIO ¢ paccrof-
HHeM oT 3emau xo Coaung p, TO MH MONEM CuWTaTb, 4T0 J' (k) — Hamps-
WeHHe DajHalli¥ Ha BepXHefl TPaHKUe aTMOChepH — P2BHO

(==, (#)

FOe p M3MepReTca B paAuycaX 3eMHOA Op6uTH. TOraa TO e HANPIKEHHE
H2 3eMHOR moBepXHOCTH BCAeAcTsue (3) pasuo

@) =3 """, ®)

ConHeyHne Ayus COCT2BASIOT C HOPMaAL K 3EMHOH NOBEPXHOCTH,
NPHHAMaeMONR 32 TOPH3OHTAIbHYI0, Yroa 2z (pPaBHHA 3eHHTHOMY paccrod-
Huio CoAHua), TaK YTO eAMHHUA I/IOWAAM STOH TNOCNeaHeH 32 eRUHKLY

0
BPEMEHH MOAYHaeT KONHYECTBO NPAMOA Pamkauun ——, DaBHOE B CHIY

£ 3
BRIUIECKA3AHHOrO

a%':'- o =2 p**“cos z. (6)

N
Mpu p=1, 1. e. npu a6conoTHO HPO3payHOit artMochepe, 310 pa-
BEHCTBO TOXAECTBEHHO ¢ pameHctsoM (3) pasnmena 1. Tam we OHIO mo-

K233HO, YTO
€08 2 == sin ¢ sin § -}-cos v cos & cos Yy, (7}
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rae @‘—reorpacpuqecxaa JA0ATOTA MecTa, OTCUNTHIBAEMds OT MEpPHIHAHA,
B KOTOpOM B NaHHm# MomenT Haxomwrtcs Connne, TakuMm o6pasom ypam-
Henus (6) u (7) BHpaXAOT 3aKOH pactupejencHus pPAIMAUYH IO 3EMHOR
nopepxHocTH. [Tockoapky p<1 H Zz MOXeT JsewaTk TOJABKO B NEPROM
KBaApanTe, o06Ay4YeHue ROCTHCAeT MAKCHMYMa TaMm, rne z==0, T. e. TaM,
rae Coanxlle nmaxoxurcs B 3eHnTe. QOayueHHe pAaBHO HYAO BO BCEX TeX

TOYKaX 3eMioi rnosepXHOCTH, rae Z:%, T, € Tke YIOBACTBODAETCHA
ypasrenne (10) pasgena L

Bce 3t0 CnpaBepaMBO JHIIL NOCTONBKY, MOCKOALKY HE TIPHHHMAETCS
BO BHuManHe pepaxuud. Bcaeacrshe pedpakuuy TDAHHUA OCBENIEHHOH
YacTi 3eMHOM NOBEDXHOCTH OTONBUFAeTcs Ha 34/54” B CTOpOHY HeoCBe-
MEHHOR 4acTH, TaK YTO B KaXAuH ZaHHHA MOMEHT NPAMBIM COAHEYHLIM
ayyam poctynHo 50,59/, SEMHON NOBEPXHOCTH.

TNepefinem Tenepp K ONPENEEHHI NOA-
HOr0 KOJHYeCTBA NPAMOH COJHeYHOR panmMa-
unu J,/, KoTOpOe TOAYYAET 3eMHam (0BEpPX-
HOCTh Ge3 ygeTa pedypakLHH.

[ycts ABC (puc. 10) npeacrasaser cofost
OCBellleHH0e MOJYRI2pKe, NpudyeM B TOuKe C
COMHEYHBIE JIyYH MafaioT Ha SeMHYK TOoBEepX-
HOCTB oTBecHO. Coemnnuan Mo6y0 TOYKY ocBe~
WeHHOro noaywapng M ¢ ueHTpoM O panuycom
OM, mu yBHEHM, 4TO ROCIAHAH COCTABASET
¢ npavoll OC yroa 2z, paBHR 3eHHTHOMY pac-
crosumo Connua B Touke M. Bpawas OM so-
Kpyr OC, Mol 3acTaBumM TOYKYy M onucate Ha
3eMHOM TMOBEPXHOCTH KPYT, BO BCEX TOYKAX
koroporo Co/HLE MMeeT OfHO W TO Xe 3eHHTHOE pACCTOAHHE 2. YBelniu-
uiBas Zz Ha 4z, MW TONYYAM HA 3eMHON TIOBEPXHOCTH JAPyroit GecKoHeuHO
6nnskuit xpyr.

Bce Toukd mofica, 33KIIOUEHHOTO MeXAY STHMH KPYTaMH M HMEOLIero
NOBePXHOCTb df, MOAYYaldT KOJHHeCTBO PajHalluy, ONperefieHHOE ypaBHe-
HueM (5). Ymuoxas J'(0) Ha df,, npoexunio df Ha NIOCKOCTH, nepneH-
HHKYAAPHYIO K AYy4aM, MW HaltleM KOAM4eCTBO TenJa, noayuaeMoe B eau-
HULY BpeMeHH yxazaHubM noacoM. [lonoxnu PM=s, P'M =s-}-ds;
TOrAa df, ==2rsds, TaK YTO 37eMeHT df NOAyyaer B eIHHHUY BPEMEHH
KO/WYeCcTBO sHepruu, pastoe J'(0)2rsds. Ho s =rsinz, ds=rcosz dz,
H ofliee KONHYECTBO TENJA, INOAYYACMOTO- OCBELCHHAM HOAYWADHEM
B COHHHLYY BpeMeHy, paBHO

Puc. 10,

w|n

s = 2:}'2%1‘ p****sin z cos z dz. (®)
0

[ag  puuucnesus WHTEIPAna, CTOAWIETO § NPABOR  4aCTH, KOXKHO
BOCMO/b30BaTLCA MEXAHHYECKHMH KBaRpaTyDaMH.
CpaBHuBag TONyYyeHHOE BHIPAMEHWE C TEM, KOTOPOE MH KMeaH, He
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apuruMax B pacver armocthepy, MH ys}mum 4TO OTHOUIEHHE 3THX ReAN-
YHH paBHO :

H
=2 f pTsinz cos z dz. (9)

3nech MH NOPUBORUM YUCAOBHE 3HAUEHHH % UPH PAIIMYHKX KO3PHUHeHTaX
TIPO3PAYHOCTH:

) ( 0,6 0,7 0,8 0,9 { 1,0

% 0,435 0,550 0,680 0,830 1,000

Cpednee obayuenue na wupome ¢ (¢ y4eTOM BHAAHUA aTMOC(EDH),
KOTOpoe MH 00603HaY4M ueped w’, oqesmuo, pasHo

1 faw

Pl ar
’d -"VO

TAe —- RaeTci BuipaweHdeM (5) B Yo— ypasnennew (10) paspeaa L Ilas

BHUWACAEHHA STOR BeNUUHHH MOKHO TaKXKe BOCHOHhSOBaTbCﬂ MEXAHHUECKHMH
KB2ApaTypaMit.

Cymownan cymma paduaguu HA IUNUPOTe 2, KOTOPYHW MH B JAHHOM
cayyae o6o3uauum uyepes W', pasra

r
W =

a4, (10)

T dW’
o ra
—w,
roe ®, MOXHO Ha#TH u3 ypasnesna (20) pasnena 1. Jra BeanyumHa Bh-
YUCALETCA TOWE € [IOMOIMbIO MeXaHKUECKHX KBaApaTyp. Mexny Beanunyamu
2’ u W.' cymlecTByeT TaKoe ke COOTHOINEHHE, KaK MEXLY BEIHYHHAMA
w u W, BHUYUCIHB UO3TOMY HeCKONbKO 3HaueHutt W', pasHOMepHO
pacnpeefeRHNX B TeYeRHe O3, HJRecd Ha rpapuk B BALe abCuKCe
BpeMA OT HAauaka rofja 10 TOoAyANeH COOTBETCTBYIOLHX JAHed W B BHIE

7

W, o dw, (11)

ODAMHAT -— BeAMYHHK —>, Mu TOAYYdM [PaduK w’ B BWAe QyHKIUK

BPeMeHM, T. €. KPHRYIC FOROBOrG xoaa ofayuenuf, Iaoutans 310H Kpupok,
3aKMIOYERHAN MEXIY OpAMHATAMH &, H £, T. €. HHTerpan

W= [ wat, (12)
I hdl
npeacTasnser CO6of cpenHee oSnyueHue WHPOTH ® B TeueHHe MHTepBANa
rpement (f,—£,). JTy BEAUUYMHY NErKo ONPeAeNUTbL MNPH MOMOILM IIAHH-
meTpa Wik 10 npasuay Cumncowa.
Ans Toro Y4TOOH BHYUCAMTD KoAudecmso paduayuu, nosywaemod oJad-
HHLW MECMOM 8 MeHgHUE QCINPOHOMUHMECKUX Ce30K0S, T. €. TR OMpele-

NeHHA REIANUHH Wx er' T va HH W’ n W yaoGHee upusats A 3a
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Hesanucuuylo II€PEMEHHYIO, ‘rax KaK 1 3TON Cayyae, IDHHEMEH BO BHUMAaHHE
(10), . e e
’ d! at W‘
W — J'w L = Qﬂf‘n o db.

Ha (6) cneayer:
| J.d)xl dt J.p“"coszdt{:l,

u H3 opuyan (34) paane.na I: .
i \

7 sec s
= g T ezJ'dA J'p cos zdy,, (13)

rae z paso dopuyaoit (7).

Ho cHX NOp Mu He OpHHAMAAX BO BHumaHue o6aaxop. OfHaxo obnaxa
HabmonaoTca B atMocdepe Tak YaCTO U B TAKOM KOAWYECTBE, YTO B Cpel-
HeM Gonee NMOAOBHMHK He6a OKa3WBaeTCA 3aKpHTOR ob6jmakamyu, BeneacTBue
TOro uto o6naka o6ramanr OGOALIIGH OTPAXATENEHOR CIOCOGHOCTHIO,
3HAYHTENbHAA 4YacTh JYYKCTOR 3Hepruk CoaHlla 0TPaxaeTc® oGpPaTHO
B MHpPOBOE NMPOCTPAHCTBO, BHINAfAs TaKkuM 06pa30OM M3 TenaoBOro GadaHca
3eMau, Oan TOro 4TOOW B HAMKX BWYHCAEHHAX YYeCTh BAMAHHE 061aYHOCTH
Ha 06Jy4eHME 3eMHOH NOBEPXHOCTH, MDHXOAMTCA TOALIOBATHCA CPRIHHM
gHayeHHeM OGJAYHOCTH, TaK Kak KoJAeGaHHS O6GNaYNOCTH BO BpeMeHK H
NpOCTPAaHCTBE He MOryT OHTh OXBa4eHH TeopHel, Pasauuud s BuicoTe
06/1aK0B, NOAYHHeHHHe GONee NMPABHALHHM 3aKOHOMEDHOCTAM, MOXHO He
NPUHHMATH BO BHHMaMKe. M BOOCNEACTBHH YBHAHM, 470 TEINOBOE CO-
croaune aTMocheph B 3eMHOR MOBEPXHOCTH MAJO 3aBHCHT OT TOH BHCOTH,
H4 KOTOPOH NMPOHCXOAWT OTPaxeHue OTACALHHE YacTell cONMeYHOR DafHaLHH,
H 4TO: HarpeBahue atMocdePn waeT, TRABHHM O6PA30M, 3a CYET 3IEMHOrO
uanyqenns, JI03TOMY MOXHO NPeANONCKHTb, YTO OTPAXKEHHe HNPOHCXOAKT
Ha BepxHe#t rpanuie aTMocdepl, T. €. 4TO TepdeéMad TakKM oGpasoM
YacTh COMHEYHOrO Temaa AOMKHA OHTh BHYTEHA K3 BeAMMMHH J (), RaH-
HO# paBeHCTBOM (4).

CopepuieHHO Tak e OGCTONT Aen0 € TOH YaCTHiO COMHEYHOR pamHaluH,
KOTOpasa BO3BPaaeTC8 B MHUPOBOE MNPOCTPAHCTBO Gnaronaps Daccesnuio
B arxocdepe H OTpaXKeHHIO y 3eMHOH MOBeDXHOCTH: He cOBepIuas 60AbIK0OH
OIIHGKH, MH MOYXEM BeJHUYHHy 3THX MOTépPs BHYECTs H3 OGU(Er0 KOAH-
YyecTBa pamManMy no BCTYNAewns aydeR Coaxua B armocdepy.

He npeacraeasao OH OCOGEHHWX TPYAHOCTER NPUHATL BO BHUMAaHHe
H OTpaXeHWe OT 06/]AKOB, AMEILIKX 32NAHHYI0 BHCOTY, K peaibHOE OT-
paXenve, NMPOUCXoAfilee ¥ CaWOR 3¢MHOA NMOBEPXHOCTH; MOXHO 6u0 OB
TaKXKe AOMYCTHTH, 4TO PACCEAHHE CBETR NPOHCXORKT BROAb BCER TPREK-
TOPHH COJHEYHOro Jy4a B atMocthepe, HO 3TUM MH TOABKO GeCmonesHo
YCIOXHUAN OH BCe BHIYHCAEHHA. Mun npuMeM, T3akuM o0G6pa3oM, 4TO H3
BCeRt nomajamotiefl Ha BEPXHIOK rpamuuy aTMocdepH conHeuwoR paaManuu
qacTe A OTpakaeTcA OGRAKAMM, YACTHUAMH BOSAYX2 U 3EMHOH NOBEPXHO-
CTbi0 O6pPaTHOG B MHPOBOE BDOCTDRRCTBO, 7. €, NDHMeM, 4To B armocdepy

NPOHHKAET BCErQ ” g
S (By=01—4) 5. | (14)
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Benunay A MW HA30BeM OMPaiKamesvHoll (nocOGHOcms0  SeMau
sMecme ¢ amMocghepoli.

Mexnay npoguM, B Hee BXOAHT TOALKO T4 YacTh PacCesHHOHR paananuH, -
KOTOP4S BO3BpamaeTcd B MHPOBOe NPOCTPAHCTBO; OCTA/ABHAR QACTh,
ocnabaseMas 1o Jgopore TMOrIOWICHHEM, HOCTUIAeT BMecCTe € YIPAMOH
conHeyHoN pagnalued NOBEPXHOCTA 3eman, I'me W MOIAOIACTCR HALENO,
IIOCKONBKY MH YXe [NDHHAAM BO BHHM3HMe OTPaXeHHe OT 3eMHO# noO-
BEPXHOCTH,

Mu yeunuM, Y7o AR OGBACHEHWS TeNNOBHX ABIeHHH Ha 3eMHOH MO-
BEPXHOCTH OYLET HMeTh 3HAYEHHWE TOJLKO CyMMa INPAMOM M paccesHHoM
panpauHu, 1MoMouaeMolt 3Toft MoBepxHoCTHI0. [l03TOMY HeT HamOGHOCTH
OTACNATh .APYI OT Apyra 002 BHAA palwaly; JAOCTATOYHO. ONpeNenTsh
" »x ofmee ocaalaesne DPH NOTAOUIEHHH B aTMOoc(epe.

O6o3naynM 4epea J”(x) HanpsXKeHne NPEMOA M PACCEAHHOR DAMMALHH
ConHua Ha BHICOTE X. B SneMEHTAPHOM C/oe TOAWuHOR dx Ha 3TOH BHCOTE
Gyner moraolleHa ONpeAeNeHHAN YacTh CONHEYHOR DAXKAUMH; ME MONeEM,
KAK IpexAe, CUATATP €€ NPONOPUMOHATBHOR HRNUPAXKEeHHIO mocnenHeh
W LIHHe NYTH Jyya B 9TOM caoe. B To Bpemn, Kax 'npamans paznaund
NPOXOOMT STOT C/IOH, COCTABAAS € BePTUKAALIO Yroa Z, Ay4u paccesHHOR
pammauuu MOYT BO BCeX HANDaBAEHMAX, WMER CaMuie DA3HOOGpasHHE YIaH
naneHua. Tem He MeHee, BenencTsue cnaboctu auddyswolt panuanmuu no
CDABHEHUIO C TIPAMOM, MBI MOXEM 32 CPeAHION MAIHHY RyTH BCeX Jayd4edt
npuuats sec2dx. Torna

dJ” (x) = a,; (x) J7 (x) sec zdx,

rae a,(x)— norjomareabHas CMOCOGHOCTH PAaCCMATPHBREMOrO CAOS NPH
BEPTHKAIbHOM Nafenun ayqed. [Noayuenroe ypapHenHe aHanorwyHo nube-
PeHLYANBHOMY ypaBHeHHWO 1A% J' (x), B HHTErPHpOBaHME €ro Mexay

IpaHHIaMK X H & naeT
b

—nacr { ¢y (e} de
) =07 (B)e Ehi (19)

Ha 3eMuyio uOBepXHOCTh NafilaeT M ej0 MNOrAOMRAETCE KOARYECTBO Tenna,
paBHQe
- A
—ueosf o,(2)d»
J7(0)=J" (h)e e ’ _ (16)
Bearynuy
»

[ o)z} dz
¢

an
Mu HA30BEM KO3PULUERMOM Rpo3paxnocmu amMocdhepw 048 npamol u
paccesnnolt paduayuu. Mu uMmeeM

J7(0) =J" (&) pg°". (18)

Korga Connue maxomutea B 3ehnure, J7(0)=J"(A)p,, T. e. 4ncno p,,
AaeT Mepy ocla6nesna B arMocdepe cONHEUHON DaNMallkH NDH €€ BepTH-
KaALHOM NaneHhn. Benwunna 1 — p, HasHBaeTCA KO3HuKuUERMOM nOZAO-
HERUR CONHEUHOY padualid.
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Haw M0 WMowsamwrssanea

65
Taé §: 3
Cytousble CyMMu! Temja NpH PR3ARY auna _ _
wan HHX KO3(HUHEHTAX NPO3payBoCTH atMochepht
B ans
cH? —g_Rar
Yo =23 seun
Kospuunent npozpasnocta p == 0,6 s
dun posp d Koadunuesr npospastoera p = 0,8
Horrcra o 135° 180° 225° 270° 3150 {1
Coma | © | % w %00";;;: g | 45° | 90° 135° 1800 | 2950 | 27° | 315°
90° 131 308 129 '
i 88° 6 | 163 219 161 5 -+ 90° 360 634 357
+ 70° 48 | 241 360 239 47 + 80‘; 30 | 376 627 372 30
4-60° | 124 | 322 419 318 122 10 10 700 | 182 | 477 | 624 442 130 1 1
+ 50° 208 388 464 384 205 60 20 60 -+ 602 250 536 670 531 247 45 9 43
4400 | 201 1 429 492 434 287 134 77 135 -+ 50 367 | 609 707 603 361 140 66 141
4300 | 361 | 467 496 463 356 220 157 222 +40° | 470 [ 661 730 655 463 255 169 257
+20° | 416 | 473 479 468 410 302 244 305 +30° | 5356 | 689 728 682 348 371 286 374
+4-10° | 450 | 458 441 453 443 377 333 381 +20° | 620 | 690 699 683 611 477 405 482
00 | 461 | 420 383 416 454 435 409 440 ~+4-10° | 659 | 669 849 €63 650 o712 519 371
—10° | 450 | 364 312 360 443 475 471 479 0* | 672 | 621 577 615 663 645 616 651
—20° [ 416 | 291 229 288 410 490 512 495 ~—10° | 659 | 551 486 546 650 694 63 701
—30° | 361 | 212 147 210 356 485 530 490 —20° { 620 | 460 380 456 611 716 747 722
—q0° | 201 | 129 72 128 287 455 525 459 —30° { 556 358 268 354 548 715 7177 722
—50° | 208 S8 19 57 205 403 496 407 _ —40° | 470 | 246 158 243 463 686 779 692
w — 60° 124 10 10 123 333 447 337 —a0° | 367 | 135 62 134 361 631 755 638
5 — 707 48 17 250 385. 253 g - 60? 250 43 4 43 247 556 715 561
S| —spe 6 5 169 340 171 gl -7 132 1 1 130 463 666 468
| —90° 135 329 137 = — &0 30 30 390 669 393
, - al -9 314 676 317
> Kospuuseur npoapaysoctd p =0, o
§ .4 po%F ? g Kosduuuent npospaunocta p =09
= Q
= age 224 454 222 z
S i g | 13| 251 | 456 249 13 i 90° 548 | 852 542
Fooll SR S 1 82 | 334 48] 331 81 = 80° 69 | 544 838 539 8
2 +60° | 179 | 421 536 416 177 23 i 24 B 4700 | 205 | 589 798 583 202 5 5
2 + 500 280 | 492 580 487 276 94 38 95 ° 4600 | 343 [ 670 824 663 338 82 16 83
4400 | 374 | 545 | 605 540 369 188 114 190 [§{=| -50° [ 469} 740 | 8584 | 733 463 206 110 207
+30° | 454 | 573 606 567 447 290 216 +-40° | 579 | 790 867 782 571 338 236 341
4900 | 514 | 578 586 573 506 386 319 4300 | 671 | 815 857 807 661 467 313 472
410° | 550 | 559 } 540 554 543 470 421 200 | 737 | 813 | 84 805 727 583 506 589
0> | 563 | 516 476 511 555 535 508 +10° | 778 | 787 767 779 767 685 629 691
—10° 550 | 453 394 449 543 580 577 0° 792 } 736 689 729 780 763 735 771
—20° | 514 | 372 299 368 506 600 625 -~ 100 | 778 ! 660 589 654 767 8l6 B19 824
—30° | 454 | 279 202 276 447 594 647 —20° | 137 { 562 474 356 727 844 879 852
— 4P 374 | 181 106 179 369 565 646 —30° { 671 | 450 35} 446 661 845 915 854
—50° 280 91 35 90 276 510 620 —40° 679 | 326 221 323 571 819 926 827
— 60° 179 23 ! 22 177 436 572 —50° | 469 | 198 103 196 463 768 911 775
~-70° 82 81 347 514 —60° [ 343 79 15 78 338 695 880 702
-— 80° 13 13 261 487 —70° | 205 s 4 202 611 852 617
~90° 233 484 —80° | 69 68 564 894 570
—90° 568 910 573
HAara 1930 : .
21 |6 masn 22 8 23 8 22
MHPOBOE | yrapra wiona | aBrycTa | cemtalps| HoACpa | nekalps E:;%Liio 21 [6.mas} 22 8 23 8 22 4
BpeNS Bpeas Mapra HIOHA | aBrycTa | centalps| moa6pn | Aekalbps | despass
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M3 (14) u (18) caepyer, uTo: ;
Jrfl (0) — (1 —'A) _52_ paseca. . (19)

311 ayun cocrasasiorT (MOCKOABKY Mbl HIHODUDYeEM pedpakuuio) yroa 2
€ HOPMAJEBID K 3eMHOH IMOBEPXHOCTH. Benencrsue 3TOro €JMHAuA 3eMHOR

MOBEPXHOCTH 34 eQHHHUIY BPeMeHH TIOTrJ0WAeT ONpeAeNeHHOe KOAHYECTBO
"

aw
NpsMo# ¥ PACCEAHHOR pafHaluH, KOTOPOEe Mbl 0003HAYUY Yepes 47~ B KoTO-

poe paBHO -

dt

Cpasuenne pasencts (6) n (20) nokasweaeT, 4TO BCe PacyeTH NpRyMOH
CONMHeUHOM paauauuu Tpu Gezobiaaynom Hebe MOryT OHTH NpUMEHEHL!
K BHIYHCTICHUIO npamol

(1—4) %g- P cos z. (20)

a

1200 ® pacCedHHON paguanum,
=!0 - norromaemoit 3semuOH
000 | o L MOBEPXHOCTHIO, ECAH HA
; pe03 MeCTO CONHeyHO# mno-
800 L /;:L?““ 7Y CTOAHHOA HOACTABUTH
g,‘ A e 0’7 - semtiuHy Jo (L— 4)
S a0 b L et W KOS(HLMEHTY [pO-
$ AAA 471 _lp=08 N 3PaYHOCTH MPHAATH 3Ha-
P = N T venne py.
400 // 4 2ol S Py
b4 : . § 20. Yucaosne
20 . r{/ A pesyabTaThl. [aa Toro
A% _ 410061 1aTb 06wee Nnpex-
: CTasleHHEe © BIMAHHHA

~800 -§0L, 400 -200 00 <A A <60 <80 grmocdepw Ha mHCOAA-

tenepaguneckan unpoms LHORHBE YCTOBUA SeMan,

Puc. 11. CyMnn renza B moment aetnero coasue~ B Taba. 8 (cTp. 64—65)

CTORHHE JIPH Pa3IHYHBIX SHAYCHHAX KOB@HHHEHT& NNpHBEACHN CYTOUYHKE

fipospannocIn 0. CYMMB Tef1a AAS Kax-

AOro NECATOr0 rpaayca

WHPOTH M MMt 3HaYeHHR KosduuuenrTa mnpoapaurocrn p =06, 0,7, 0,8

n 0,9 nas BocbMu anel ropa. Hdna Tex e AHeH MH MOXeM HalTH cBe-

Aenug B Ta6a. 1, rae nonosxeHo p=—1 u, TakuM 0OOpaIOM, HCKAKYEHO
BaAMAHME aTMOCGepH.

IMo Ta6n, 1 u 8 ¢ NOMOWBIO WHTEPHNONAUKHU MONKHO BHYUCAHTE CYTOU-
HYI0 CyMMy Daaualu A48 X060 mYPOTH, /M060ro aHA roma, a Takke
RAL KAKOTO YIORHO 3HaueHHs KOI(PHLUHEHTA IMpPO3PAYHOCTH, JEKAIMEro
mexay 0,6 u 1,0,

Tpadux #a puc. 11, cocrapresrbi#i MO AauHMM Taba. 8, wmarasaHo no-
KasHBaeT, KaK BE/AHKO BRHsHHe aTMocgepbl Ha 00Jy4eHHE 3eMHOHR NOBEpX-
HocTH, Ha wem HaneceHR cyTouHnle CYMMBl paRMaltMH, NOAyYaeMbe pas-
JRYHBIMH LIKPOTAMH B feHb JeTHero COJHLECTOAHWH, AONONHEHHHE IO
Ta0A. 1 CYTO4HBIMH CyMMaM# mas ciaydan p = 1.

M3 puc. 11 acHo BuMAHa poab aTMOCGHEPHOrO TMOFAOIIEHUT B PAZAMMHEIX
wxporax. IIpn Hanvuum atMochepH ¢ yBeludcHHeM 3eHHTHOTO PaccTOd-
nig CoZnua o6nyueHHe YMeHBUIRETCH He TOABKO BCAEACTBHE YBeaAHYeHHA

3
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yr.rxa II-'&UIEHHH, HO B BCnAeAlTBHE ¥YBE/AHUYERNH JATURbI I'[yT[d H}"-{a B aTMO-
chepe. CpABaHHOE ¢ 3THM OCIafieHye PajguHaLHiK TeM 3aMeTHEe, UeM MEHbWe
Ko3uuHenT npoapauHocTy. llpn Maamx p BausHue reorpadmyeckof mu-
POTH CKa3mBaeTc 6Gojee Pe3KO, W TENAOBHEe YCJA0BHA Oo0Jiee BHICOKHX
IUHPOT CTAHOBATCA MeHee GAArONPHATHHMI, Mul rOBOpHIM DaHee, 4TO MPH
OTCYTCTBHH aTMOCGEPH B MOMEHT CCRHUECTOAHHA NO/IOC NOJAYYaeT Hau-
Goapmiee KoJAHyeECTBO TenaAd; npw, p==09 310 ABNEHME YKe He Hab.Jio0-
paercd. 1lpu kosduuuenTe npospayHocTn p=10,7 noawC NOayyaeT Haxe
BO Bpem{ COJMHUECTOAHHA MeHbllie Tellaa, yeMm niobas npyran IHpOTd COOT-
Betcreyioulero noaywapusa. Oag 0,7 < p 0,9 B aToT MOMEHT Ham mOJMI0-
cOM Ha6/I0AaeTCd ellle BTOPHUYHHN MAKCHMYM TIOAY42eMOro KOJIWYecTRa
Tenna; AR p 0,7 munnmym OGAyueHAR OCTRETCS TMOCTOSHHO Ha NOMOCE.

Tabn. 9 pmaer CyMMH Tenaa, noayyaeMHe DASAHUHHMU INHPOTAMH B TC-
YyeHue JAETHErO H 3UMHEro NOAYroguft HW B TeyeHMe BCer0 roxa A 3Ha-

Ta6anua9

Cymma papvanusn, AoctHraome? wumaedl rpanHusl atMocepbl npu pasnny-
HbIX KOI(UUHEHTAX NpO3PANHOCTH aTMOCHEpHI

Kot xan
B P =2 o
Fearpa- p=06 p=08
Puuetkad | jorgee uMuee Jethee | 3umuee
mupora noay- noay- Bect rog noay- noay- Becy rox
rogue roane roafe ronue
(1 789050 78050 156 100 115 500 115 500 231 000
1° 84 150 68480 152630 123 070 103610 226 680
20° 86 150 55 960 142110 126 230 87940 214170
30° 84 360 41 760 126 120 125070 69 530 194 600
40° 78 470 27 140 105610 118970 49750 168 720
50¢ 68 900 14 100 83 400 108 660 79980 138 €40
60° 56 700 5150 61 850 24 990 13360 108 350
70° . 42600 1050 43 650 79 000 - 4000 83 000
80° 30720 0 30720 67110 320 67 430
e 25 980 25 980 62 480 62480
p=07 p=09
o° 95930 95 930 191 860 136 750 136 750 273500
1we 102 880 82200 188 080 145 060 123510 268 970
20° 105 510 71000 176 510 149050 106870 255920
30° 103720 54 800 158 520 148 320 87 100 235 420
40¢ 97 720 37240 134 960 142610 64 900 207 540
30° 87620 21040 108 660 132640 42080 174720
&§0° 74260 2420 82 680 119 390 20 830 140220
7 59010 2210 61 220 104 330 7150 111 500
80° 46 180 110 46290 95 300 10580 96 350
90° 41230 41 230 92670 92 670
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serult p=20,8, 0,7, 0,8 u 0,9. Ianuwe 3TON TAGAKUHM NpeACTaBACHH
rpaduuecku Ha puc. 12, H4 KOTOPOM HaHeCeHH TaKkxe Kpusuwe uia p==1,0,
NOCTpOEeHHWE 10 AaHdHbM Ta6a. 2. Bauguue armocdepH ¢ 31ech CKasnle
BaETCA COBEPUIEHHO OTueTAuBO. Konu4ectBo pammaukn, NponycKaemoe
aTMocepofi B0 2eMHOR NOBEPXHOCTH, C yMeHblleHHeM Kosdunuenra npo-
8payHOCTH OHCTPO YMeHBIIAeTCH k momocy. Ilpn p=0,6 moaioc moaydaer
BCero !/, TOro roAOBOTO KO/AMYECTBA TeNJa, KOTOPOe AOCTHIaeT BepXHeR
PpaHHUH aTMocdepH Ha molioce,
Buao 6n omnbkoRt CuntaTh, YTO MAPAANeNbHO C TakOR CHbHO# yOBIbIO
K NOAKCY MOAYYaeMHX C(YMM pajuailuf BACT CTOAb XKe 3HayHTelbHoe
MOHMMEHHE TeMmeparypn., UYed Goibuie

180 T 7 ocnabnsieT atMocdepa NYYHCTYIO SHEPTHIO

T T ConHua, TeM GOjblie Tenaa HaxonASerca

%0 - B pesyabTale NOrJIOLIEHHR B HeH camoli #

- p NN 3TUM JAOCTHTaeTCA H3BECTHAA KOMICHCALHA
(A NN A NoTepb Temda.

. 120 N - § 20a!). Koagpuydenr npo3pauHOCTH.

K 1\&, &N bonswo§ #KTepec nMpeAcTaBALeT CPaBHEWHE

§100 N . NAZ) 9THX TEOPETHYECKK BHUHCICHHHE CYMM

S K INEN AN | ] TeNA2 ¢ BeACTBUTEALHO HAGHOAARIIHMHCR

¥. g AL N (mpr  acsom BeGe), [na 3TOro MH MOXEM

b RAMND U BOCNO/bL30BaTHCA MMEPBOA TONHTKOH Kau-

50 ‘:‘ A Maroaoruyecko oOpaboTKM HAHHHX O Ha-

o N A3 N N UPAXKEHHH W CyMMax conHedHO# panMa-

0 ENMYAVA4 unH — patorott leprpyam Ilepas (Zur

ANA ) e Kenntnis der wahren Sonnenstrahlung

20 AV w. s, w.; ,Met, Ztschr.*, Marz 1935), Boro#t

AN paboTe HCNOAB30BAHM faHHEeE 80 cTaHkaf,

RN\ H Xx0TR 60asmas YacTh HaOMONATeALHLX

107 20°30°40°50°60°70° 80°90°  WIYHMKTOR pacniOnoXeHa B YMEPEHHHX LfH-

2popauveckas wepoms poTax, ITOT MarTepHax yxe BuoAHE 0CTA-

Puc. 12, Noayronoswe cywum TOUEH IMA [EPHOrO CyKIEHHA O NEACTBH-
PanHAUM® hDU PA3NHUHHX 3Ha- TEABHMX CYKMAX Tenmad # O KosdupueHnrax
YeHHAX KO3QHUMEHT2 NPO3Pai~ ' mpPo3PaYHOCTH arMoceps.
Bocth p. B caeaywwnx tabanukax (Tabr. 8a n 86)

. , npueefieHH, no paGare [lepan, cyTounme
CYMML Tenmna B8  BOCBMH IMHPOT #H4 15-¢ UYHCAO KaKROrO Mecaua,
a4 TAKKe nOoNYYeHHHEe HHTEPHONAUMEH CYMMW Tenaa A9 TeX BOCKMH
hyeR rona, KoTopHe (Gurypupyior s Taéa. 8, Haaee, ¢ noMoutsic Taba, 8
GuaE BHYNCAEHN ANR 9THX BOCHMM AHER CpPeABHE Koo(hHUMeHTH Npoapay-
HOCTh, npusefeHHble B Tadn. 8B. B HuKHER cTpoxe 3TOR TaGAHNE B~
CaHN cpenHue KO3GDHUWEHTHW NPO3PAYHOCTH AAA BCETO 3EMHOIO 1Wapa
(ceBepioro noaymapun), BHYUCAEHHHE C YYeTOM MAOGLAAM KANKIOR WHPOT
HOH 30HH, T. €. BENHUNHH

fp cos ¢ dy

J‘COS ¢ dy

1) Touonnenune nepesoIuHKa,



§ 202, KO3PUUMEHT NPO3PAYHOCTH

Ta6auna 8a

69

Ka&R
CWO'!!IHB CYMMH TenJa B rYTe Aa [5-¢ THCAO KamIoro Mecsia
A a R a
. = = [ ) e, 2 [
a. [ b 13} 3 0 L 02)
S| E({&8(& (s |5 1551858815
IR |4 |l < |2l=s |50z =
o | 480 { 512 | 530 | 518 | 500 | 485 | 400 | 520 | 550 | 547 | 507 | 475
15 | 425 | 480 | 545 | 876 | 575 | 967 | 570 7 1540 | 485 | 427 | 400
30 207 | 380 | 482 | 565 [ 617 | 625 [ 610 | 567 | 490 | 400 { 312 | 270
45 | 152 | 245 | 367 | 495 | 582 | 625 | 605 | 537 | 415 | 285 | 180 | 130
50 {112 | 175 | 310 | 460 | 550 | 585 | S70 | 490 | 350 | 215 | 117§ 55
60 77 ] 155 | 240 | 420 1 560 | 627 | 602 | 477 1 295 | 140 | 47 3
75 0 7 85 | 280 | 515 | 637 { 595 | 397 | 155 | 32 0 0
90 0 0 0| 155 | 482 ; 667 | 610 [ 305 | 27 0 0 0
Ta6ruua 86
Cyroynbie cyMMH Tenaa Yepes 45° moaroTs Commua °
° 411 21/11 VY 2/v1 | 6/VIT ‘ 23/1X BXI 1 29/X11
0 500 926 506 484 510 552 518 476
15 462 560 577 569 570 527 439 400
30 351 518 605 624 583 468 332 271
. 45 205 421 o961 627 363 383 186 130
50 171 373 532 584 517 314 135 51
60 128 309 534 627 520 250 69 0
75 0 157 436 640 468 116 0 0
9 0 25 398 673 432 0 0 0
TaGauua 8s
Cpennue xoodHIHeATH NPOIPAIHOCTH
¥° 4m | 2ymr| e/ | 2VI| VL | 224X | 8/XI {22/Xil| Cp. roa.
0 0,660 0663| 0,690| 0,708 | 0,699 0697 | 0,684 | 0,669| 0,684
15 0,730 07271 0,709| 0,706 | 0,707} 0,702 | 0,711 | 0,733| 0,716
30 0,77 | 0,762} 0,728| 0715{ 0,714 | 0,721 | 0,752 ; 0,779 0,743
45 0,808 0,803 0,737 0708 | 0,743| 0,770 | 0,803 | 0,823| 0,774
850 0,845 0807 0,734 0,703 0,736| 0,746 | 0,780 | 0,746| 0,763
60 — |[0853; 0,798| 0,768 | 0,790 | 0,803 | 0,865 — (0,813)
75 — [0920| 0828{ 0,807| 0,839 | 0,866 — — —_
90 — | — | (0,820)| (0,816); (0,840)f — - | - -
Cp.., .{0,736{ 0,735 0,732 0,7201 0,7301 0,738 { 0,745 | 0,744 0,735
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HaumeRpinag cpenuas npo3pasHocth HadM00AeTCA, KOHEUHO, HA 3KBaTOpe
(6narozapa 3HAUWTENEHOH BIAXHOCTH atMocdepH), rie OHa Nagaer no
0,66 B despane. K cesepy npoapaynOCTb 32METHO YBEAHUHBAETCH, NOXOAM
B NOASPHWX cTpauax 2o 0,92 maxe B cpemeM Bwsoge. [Tom BceMu HIKDO-
TAMK NPO3PAUHOCTL HMeeT Pe3Kuii TOAOBOH XOIX, Haubo/jee Ppe3kHil, NMOBK«
EAMOMY, B YMEPEHHWX IMHPOTaX ¢ UX SCHO BHIPAXKEHHEIMM Ce3oHamu. Hau-
Gonee HOCTOAHHA NPO3PAYHOCTh NOX wHpoTo# 18° Makcumym npospau-
HOCTH NPHXOAWTCA Beane NnouYmy Ha 3HMYy, MHHHMYM — Ha JA€TO. D.auuue
Jas 3KBaTOpa, BepOATHO, CAHIUKOM HEeMHOIOYMCARCHHB, A4Sl TOro yToOM
BHIECHHUTL JMOBOARHO CHAOMHEINA XOX DpajHaldH M PO3PavyHOCTH UpPH AROH-
HOH cMeHE& BpeMeH Tond.

Cpenuss rosoRas NMPO3PAYHOCTL arMochepsl AnA BCErO 3eMHOTO IIapa
OKasnBaercs pasxoit 0,735, T. e, 3HAUMTEJNLHO BLILIE TOrO, 4TO NPKHKMAM,
uanpumep, Tpabepr (0,6).

Her HHKQKOTO COMHeHHs, 4TO Gonee JeTajabHan 00paGOTKA Yie HMEKO-
IAXCE AKTHHOMETPHYECKUX MATEPRAAOB [O3BOJAT AOKA3aTh 3aBUCHMOCTD
npo3payHOcTH aTMocdephl He TOABKO OT reorpaduddeckoft WHPOTH, HO -
OoT HeTalef oOweR UUPKYIAUUH aTMOc(deps, OT pasiHYHOM CTeneHn KOH-
TUHEHTAJbHOCTY KJAHMATAa M T. A, & TaKXe, YTO 3TH YTOUHEHHHE AKTHHO-
METPHYeCKNE, AAHHEIE MO3BOJAT R Xaibuwle Yraybute pelueHHe MpobaeMu
CONAPHHIX KIMMATOB.

§ 21. Bananc aygucTofi sHepruH 3emad, Ecan B ONMH H TOT Xe
JeHk KW3MepUTh HANpMKEHWe UpPRMOH cCoaHeynolt panuandu J npy ABYX
PA3TUUHNX 3eHHWTHHX paccrosunax Coarua 2z, W 2, PaBHOE, COTAACHO

dopuyre (3),
I(0,z)= {% P, (0, 2) = _Z; preon

TO MOXHO OHAO OB H3 3THX HBYX YPABHEHWH ONMpPeNeINTH 0Ge HEHIBECTHHIX
Be/AHYUHE! Jy M P - CONKEUHYIO NOCTOSHHYI U KOI(PHUMEHT IPO3PAYHOCTH.
MpakTHYeCKOe OCYIIeCTBIeHHEe STOH RICH, OHAKO, CTAAKHUBAEGTCA C OrPDOM-
HuME TpyasoctaMu. [Ipexae Bcero conHewHas pPanualus COCTOMT K3 Jyyed
PasnUYHOR ANMHL BOMHH, KAXIOMY M3 KOTOPHX COOTBETCTBYET CBOH KO3~
dHUHEHT FPO3PAadYHOCTH, TaK YTO BCE HalMCAHHHIE BHlle yPaBHeHHd HE aB-
AROTCA CTPOTO TOYHHMH, [lamee, onTHueckue CBOHCTBA ATMOCHepH BChe-
CTBHEe u3MeHEeHHst COIZEPKAHMA B Hell BOAAHOFO Tapd OBeHb HENOCTOAHHM,
KpoMe TOro, H CaMele H3IVMEPEHHHA HATPAXEHHA CONMHEYHOH paxnauv Hena-
6eXHO CBA3AHHW C MHOrOYHCAeHHHMH OWwHGkaMH. Heyamwsurenasuo moaromy,
yTo Gosiee cTapHe ONpelefieHHs CONHeuyHOR MOCTOAHHON AaBatw QueHs
NPOTHBODEUHBHE pe3yabTarth. ToMbKO B foCieAHEée BpeMs yHalock B 3Ha-
YUTEABHOR CTeneHu ApeoaoneTb prnHOCTH ornpeigicHus 9TOH BEJIHTHUHE
M TIOAYYHTD HAgeXune 3HaYeHHd COJaHeyHo#t nocroAnHoR. Mu mosaum-
CTByeM W3 HOBeHicH nonpofHON % KpuThyeckofl csoxkn BepHxefimepa!)
{x KOTOpPOH OTCH/IAEeM uMTaTeas, HHTEPECYIOILETOCs NETANAMH BOMPOCA)
caenyiomne RaHusle: 1244 nHa waGhionerud meway 1912 u 1920 rr. mawor

a.l
X 310 yucno,

cpenHce 3HAYEHHE 46 ———.
pexn ayeHHe COMHEYHO} mocrogiuon, pasyoe 1,9 chﬂ.uun

1) Bernhelmer, StrahJung und Temperatur det Sonne, Handbuch d. Astro- .
physik, 1. IV, Berlin 1929,
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TeM He MEHee, HENL3A CYHTATD OKOHYATENbHBIM, OUEHs BEPOATHO, UTO
B jansHedlneM TPHAETCA ero HEMHOTO YReANMUHTh, nojofns, Takuy oOpa-
30M, OH€Hb G/M3KO K 3HAUEHHIO 2 Kas.

Kax MW yXe FOBODHIM, B OCHOBY HAWIMX BHUMC/AEHHH AORXOMEHO OKPY-
Kai

TAEHHOE 3HaueHHe Jo=2m, KOTOpoe OOHUYHO ynoTpeGisercds B Me-
Teopoaoruu, Taxkas TOYHOCTE RaM TeM G6o/ie€ HOCTATOMHE, 4YTO cpelNee
SHayeHHe Npo3PaYHOCTH 3eMHOH armochepH HAM H3BECTHO JHUL OYEHL
NpUBANBHTEIBHO,

Beauunna KoaU¥esTa APO3PAIHOCTH P CHIBHO KGAeGAETCR €O Bpe.
MeHeM H OT MecTa kK Mecry. Mccnemomanns CMUTCOHMWAHCKOTO HHCTHTYTA,
NpoBefleHHble HEAABHO, AJIOT AR BallHHrTOHA, nexamero Ha Bucorte 10
HaX YpOBHEM MODSH, Cpexmolo Bexuunny p okono 0,7, a pis Maysr-Bunn-
con na BuCOTe 1790 #— wemuoro Goiswe 0,8; ma MaynT-Yuthe#t B Ka-
aipopHny Ha BHCOTe 4420 4 KOSPAUMEHT NPO3PAYHOCTH HEPenko AOCTH-
raer 0,90. BramHiEe BH3MHHN JAOT BHOBb GUEHb HHSKHE 3Hauenys p, Cpeluee
3HaYEHHE p JAH BCETO 3eMHOrO luapa BHYHCAKTH OUeHh TPyAHO; TpabepT
oleHuBaeT ero B (.6.

OrpaxatensHaa cnoco6HocTh A 3eman BMecre ¢ armocdepolt TaKxke
MOXeT OHTh OleHeHa ABWL rpy6o mpubanaurensno. B csan ¢ stum AG-
6ot u Poyap MHTaAWCh YCTAHOBATH Gaianc AyYkcTo#! SHeprh 3eMad Crie-
ayomuM o6pasom. [To AanumM AppeHmyca CpeAnss OGAauHOCTb Ha 3EMHOM
wape paBua 529/, M3 KOTOPHA Ha HH3KMe 00NaKa (MeXamIue RHXE YDOBHN
Mayur-Brascon 1790 4) namaer 21%, w na Beicoxue — 31%. PaccmaTpn«
Bas JKGOH [NOCTATOUHO JAJAUHHIA HHTEepBaA BPeMEHH, HaGPHMED, ,Cpend-
HUH TOX“, MOXHO C4WTATh, YTO B Tedesune 48/, UPORONKHATEALHOCTH TOrC
uHrepBana He60 Geszobiauno, B Teyewve 21°/; speMeHw He6O MOKPHTO
HH3KUMH 06J3KaMu W B OcTaabhie 31%/6 BpeMeHH OHO IIOKPHTO BHCOKHMH
obazkamit. B reueune GezobSrawuoro spesenn 21,5%; conmeunolt paanausy . .
noraomatorca (B Toy uncae 129, cemexrupuo), 9,5%, oTpamawTca B Mue ™
POBOE NPOCTPAHCTRO, TAK YTO 3EMHOM TOBEPXKHOCTH HOCTHraKT auwh 690/
B Buge npsvost (509/,) u pacceswnofi (199/,) paauaums, ITO COCTaBARET
0,48 - 69 ==33%, ronosolt cymmb panuanux. TaK Kax CpenHAL OTPAXKaTedbe
Hag CNOCOGKOCTH 3eMHOM TOBEPXHOCTH MOXKeT SHTh NoXoweHa pasxoft 0,08
(ana BoAHoR nOBepXHOCTH oHa paBHa 0,06, AAA MyCTHHL M CHEXKHOLO fIO-
kposa 0,15), To w3 3rux 339/, obpatHo orpaxanTca 2,60, M3 HHX, on-
Hako, 6raromaps NOriAolleHHI0 B arMocdepe B MUPOBOE NPOCTPAHCTBO YXO-
a1 auue 2,3%,. B Tewenne nepuosa HH3KOR 06]1a4HOCTH A0 YPOBHA 06-
‘naxos aoxopar 859f, coameuxoR pammanmu, T. e. 0,21 .85 =17,9%, ee
rogoeoro Koauyectsa. Cyutas OTPAXKATENLHYIO cnocofHocTe 0GAaKOB paB-
Hoi 0,65, Mu HaktgeM, uTo o6paTHO OTpaxawTcs Beero 0,65 - 17,9 = 11,60[0,
H3 KOTOpuX aumb 119/, yxomsT B MupoBoe npocTpaHctso. B ro Bpems
KOTaa WMeTCA BHCOKHe o671aka, 10 HUX poxoaat 909/, conxeunoft pa-
mMauvn, T, e. 0,31.90=28%, romosoft cymmm panuauuu, M3 umx
0,65+ 28 =18,2%/, orpaxaworcr obpatno, npuyeMm 17,70/, sosmpamarwrTcs
B MHPOBOEe APOCTPAaHCTBO. baarogapa anddysHoMmy OTPANKEHHIC B MHDOBOE
NPOCTPAHCTEO BO3BPALLAKTCA BO Bpema Geaobaaunoro mepnona 9,50/, T. e.
D,48 - 9,5:=4,5%,, npn muakwx obrakax 4%, . e. 0,21.4=0,8%, =
npr BHCOKAX 06aaKax 3%, T. e. 0,31 » 3 = 0,9%, rofoBoA CyMMR paAxanuy,
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noayuaemoft 3emnedt. or Conuua. Taknm oGpasoM aTmocdepa » uenom pud-
dy3HO OTpamaeT B MPOCTPaHCTBO OKoa0 6%, B uTore Mb umeeM caemywo-
miee OTPAXKEHHe, AOGCTHraOUlee MHPOBOCO NPOCTPAHCTBA: OT 3eMHOH Mo-
BepxHOCTH 2,39, OT HuxHed o6raunocth 119y, or Bepxmeh 17,70, u oT
atmocepn 6%/, B cymme ato cocTasaser 370/,

CrenoBaTenbgo, MH AOMKHH TONOXAT: A = 0,37, Tpalepr cumTaer,
ONHAKO, 4TO OGnaxa u atMochepa OAHM OTPaXalT B npocrpancTso 40°f,
sceft conHeuHoR paiuauuu. Ero Oananc caenywmuii: na rpadule aTrMmo-
cheput 1 cx® nmonmywaer 3a JdeHb OKoOJAO 720 xas. VI3 nux 06/aKa OTpaxalor
oxono 160 xas, wa auddysnoe oTpawenue uaeT 130 xaz u noraommaercs
B atMocdepe 140 xas, ocrawummecs 290 xas ROCTHralT 3eMHOM NMOBepX-
goctu B Buze mpaMod (160 xas) u paccesmHo# (130 xaz) pagnauns,

Mpubasnsa Kk 40%,, oTpaxaembpM o6nakamu W atMocdepol, COrVIaCHO
npuBeneHnNM pacietam eme 2,3%,, OTPAKEHHMX OT 3¢MHOH NOBEPXHOCTH,
M nonyunm 3HaueHne A= 0,423. Kak cpeawee ua o6oux pe3ynbTaToB MH
pRMeEM

A==0,40,

B nanbHeRiueM 3TO YHCAO OKAKETCH BECHMA IIONXORALIMM,

UYro kacaerca YHCAGHHOTO 3HAYeNHA KO3(WUHEHTa IPO3PAUHOCTH P,
seMHOM armocdepn AR NpaMoOR M paccesHHOM pafHauWy, TO Mb BHIKM,
yro 0 TpabepTy 43 BCEro KOMMYECTBA COMNHEYHOH Paxwallny, moAydYaemoh
OCBelleHHHM Moaylapue, B atMocdepe mnoraowaercs oxono 19,49/, Hs
Banasca ayuucrof sHepruum A6Gota u Poyas nas STOH BeAHUHHW MH IO«
nyqum 3Havenuwe 22%,, monaras, YT0 o6aaka nPONYCKaOT B Bule Andiys-
Horo Haaydesns ify ¥ noraomawT 2f, To# uwactH paamauun Coania, Koro-
pas BMH He OTpaMaerTcd B MHPOBOE NMpPOCTPAHCTBO, 18 BLIVHCTEHAA BeaH-
YHEL p, MH OKpyrasesm o6a 3tH uwcaa a0 20%,. Torza pwuncaeHue

_ IPOBOANTCA Caenylomum o6pa oM.
¢ B cooTsetcTBHM ¢ npuHATOR HaMu BennuwHoR A B aTMocdepy ocse-
LeHHoTo moaywapus npouukaer 60%, mcel npuxormweR conHewHoR pa-

nuauvn. Atocdepoll noraomaercs 20%, nocmeznef, T. e. -0%= 33,39,

fipoxuKaomeit 8 Hee paauauud. Oxono 67%, mociaeldnefl MOXOZAT A 3eM-
HOR TOBEPXHOCTH B BHAE INpAMOM M paccesHHOK CONHEUHON panHaLWH;
Cle0BATENBHO, MOCKOABKY Mbl NDHHHMaeM BO BHHMAHHE BCE OCBELIEHHO®
noAywapHe, CACOyeT MOAOKHTD

' Pq = 0,67,

Ecav MM BarasHem Ha TadAuuKy Ha C¢Tp. 61, TO YBHAMM, 9TO STOMY
NPOUCHTY 1 POXOIAIIEA DANKAUWK COOTB: TCTBYET KO3PHLUUEHT NPO3PAYHOCTH
Pe=0,78 (upr BepTHKANBHOM RAAECHHH AyHeN) WAH, OKPYTAGHHO:

P2 == 0,80,

CrenoBaTe/bHO, PACCMATPHBAA KOJHYECTBO DANHAUAH, TORYYAEMOE 3EM-
HON NOBepXHOCTHIO MOA ONPeneIeHHOH WKPOTOR, MB NQMXKHH NO/AOKHTD
B OCH BY HAIUMX BHUYMC/ACHNR NONYYEHHOE 3HAYEHKE XOIPHLUKEHTA NpO-
ap&{HOCTH,

Oco6enno BameH x03(UIMEHT MPO3PAYHOCTH arMocdepHl 1A% TENAOBOTO
U3TyYeHHE 3eMHOH NOBEPXHOCTH, KOTOPHR MH 0Go3Hauum uepez p;'. [lo
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uccaenosanram  AGGora M doyns, naxke npu GesobnraunoM HeGe, TOABKO
109/, 3eMHOTO M3AyYeHHA YXONST B MUpPOBOe NIOCTPAaHCTBO. [lockoasky
061aKa COBEPUIEHHO He TPONYCKAJOT 3TOr0 H3AYUEHHS, a cpefHss 00aau-
HOCTb PaBHZ OKONO 52%/,, TO MpH CPEAHHX YC/AOBHAX CleAyeT MOAQNKHTH

p,=0,05.

3emnoe ManyyeHue YIOTTOUIAETCHA IIZBHHM OOPA3OM BOASHHM MAPOM K
B MEHhIEH CTeneHd YrABKHCAOTOM M cyxuM sosnyxoM. Onnako Goaee unu
MeHee YAOBAETBOPHTEABHO BHDA3HTh B YHCA4X YYacTHE STHX TPeX ras3os
B #BJAEHHH NOIVIOLEHHST IO CHX IOP He YAaI0Ch.

§ 22. Crpoenne armochepn. 3axon Beepa. Ilo cux mop Mm He Ka-
CAHCH BONPOC2 O MATEMATHYECKOH tbopuehq;yuxuun a,(x); n6o umenn feno

TONBKO C ONMpene]eHHHM HHTErDANOM f g, (x)dx. B nansuefimem Ham
(]

6yner HEOOXONMMO SHATh BmpakehnHe 1ot dyHxuud. Jdam sTOro MH
AO/KHH NpPexJe BCEr0 OTBETHTH HA BONPOC, KaK H3MEHAOTCHS M/IOTHOCTD
B cocras 3eMHOR aT™Moodepw ¢ BHCOTOR X. .

3emHan artmocdepa dnifeTCs CMECHIO DA3IMYHHWX Tra30B ¥ BONAHOTO
napa. JTH rasel HAXOHATCH NOR feHCTBHeM NPUTAMEHHS 3eMan H, Kpome
TOro, JNOOYHHAIOTCA 3aKoHY JlankrToHa, MO KOTOPOMY NMapuuanbHOe AaBaeHHe
KaKoro-ai6o rasa B atMocdepe He SABHCKT OT MPHCYTCTBHN APYTHX ra3os;
NO3TOMY KaXKAHA Ta3 MH MOMEM paccMaTpuBaTh OTACABHO. Hexompue
OCOOEeHHOCTH BOXAHOFO Mapa Mbl PACCMOTPUM Ranee.

[lpeanonoxum cHayana, yTo aGCOAIOTHO HENMONBHXHAA 3eMHAS AaTMO-
Cq)epa COCTOHT K3 ORHOIO ra3a, IA4 KOTOPOro <CmopaBexiHBO YPAaBHCHMe
COCTOaHHA

pv=R8.

3nect v o3HauaeT 00BEM eNMHMUL MACCH, p-— AaBAeHHe rasa, B — abco-
JIOTHYI TeMNepaTypy fasa W R — TaK Ha3BBaeMyI0 Fa30BYIO MOCTORHHYIO,
32BUCAWYIO OT NPHPOAW paccMaTpuBaeMmoro rasa. O6oasnauan uepes p(x)
TUIOTHOCTb, T. €. MacCy emuHulu o0beMa, HA BHCOTE X, HZ OCHOBAHWUH
CKa32HHOTO BHIIE MOAYUAEM PABEHCTBO

p(x)=RB (x)p(x). (21)
Ynensun#i Bec 8031YXa HA BLICOTE X paBeH
a(x)=g(x)-p{x), (22)

rie g(x) O3HAuaeT YCKOPeHMe CHANW TSKECTH Ha TOR Xe BHcOTe x. O6o-
3HAYAA BEJMWIHY 3TOF0 YCKODEHHS Ha 3evHOR NOBEPXHOCTH yepe3 g M
oT6pacugas upe3BHYdHO Manoe NMPHTAXKEHHE CaMOH 2TMOCHEDH, MK [OJY-
yuM no aaxony HeloToH2
gx) __ _»
g (4’

rae r-—paauyc 3emnn, Taxum obpasoM

o (=" 50 , 23)
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Ecin MH 0ONHMMEMCS 110 BEépTHKaTW Ha 4x, TO ONaBNeHue rasa yBe-
JHYHTCA Aa
dp(x) =— 3 (x}dx, (249)
U60 N0 Mepe NOXHATHA AaBJIeHWE HA eIMHMLY IVIOWI2AK yMeHbuaercH
NOCTOABKY, MOCKOAbKY YMeHbIAETCHd BEC MABRIIEr0 croabaraza, IJudepen-
uapysa (21), »u nonyvaem

dp(x) = Rp(x) d8 (x) i~ RB (x) dp(x),
1. e., umes B Baay (23) u (24), ,
Rol3) d0()+ RB(2) do(9) = — e o (@) A, (26)

AT0 ypaBHeHHe YCTAHABIHBAET CBASH MEXAY TEMNEPATYpo#l X MUIOTHOCTHIO
aTMocdeptl ¥ BHCOTO# X. Tak Kak BHCOTA NMPAKTHYECKH 3aMeTHON aTMO-

X
chepw OueHb Mana MO CPEBHEHMIO C DasMepaMM 3emau, T. e. WHCIO

MO CPaBHEHWIO € eNUHMIER MOMeT GHTL OMyweHO, TO Mbl MOXEM TpHIaTh
ypasHeruio (25) Goaee mpocTod BHA:

© Rp (x) 48 (x) -}~ RB (x) dp(x) = — gp(x) dx. (26)

Ecax 6M MM MMEJW elle OAHO YDaBHeHHe MEXIy BeAduuHama 8 (x),
p(x) ¥ X, TO MM MOrAM OBl OTPEReNHTH MaTeMaTHYeCKYK GopMy ymKuui
B (x) n p(x). Haxe wmu eHBefleM 5TO HemOCTawUlee YypaBHEHWE, HO Yie
3fech HallmeM QyHKUH©O p(X), €c/u OrDaHHUMMCE CaMBIMH HHXHHMH CIOAMH
arMocdepd uAH He OyaeM NPHHUMAT, BO BHHMAaHHE HSMEHEHHs TeMMe-
parypu c 8ncoTo#t, Torma momno cuwraTs O(x) nocroaHHoft, T. e.
d8(x)=0, B8 (x)=0 n, nanee:

R B8 dp(x) = — gp(x)dx. (27)
Beoaa ofo3HaueHne .
£ = H, (28)
MK IOAYYHM
dp(x) dx
el H®

O603HaYan NAOTHOCT: BO3AYXA Y 3eMHOM TOBEPXHOCTH, T. ¢, npH x=0,
Yepes p, H MHTErPHPYA NOCAERHee YPaBHeHHe, HaHAeM

p()=pe = . (29)

310 ypaBHeane BUPaKALT 3aKOH YOHBAHHA TIOTHOCTH HBOTEPMHUECKON aTMO-
chepn ¢ BucoToft x. Jlerko BuAmeTh, UTO Takas aTMocdepa AOMKHA NPOCTH-
patbca B OeCKOHEeUHOCTh. EcAu xkeraTennHo npuMeHsrs dopmyay (29)
K BHCOTaM, AO/A KOTOPHX Temnepa'rypa YXE He MOXET CUYHTATRECHA MOCTOAH-
HOM, TO MOXHO OTHACTH KOMTIEHCHPORATh BO3HHKAKUIYK OWMOKY, NOA-
ctapnad B (28) cpennee 3naueHde TeMnepaTypw B Ha Hawe# BepTHKANH KO
paccMartpuBaeMoft BHICOTH.

JlobonurHo QusHueckoe auaueHne Benwunws . Jiaw ee onpeneneHus
BHVHCAHM MacCy BCOro croa6a BO3AYX4, HAXONAWIEroCH HAR eAHHHLed
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3eMHOH TOBEPXHOCTH; HOAYUHM
z

M= fp(x) dx =p, fe"“f dx, (30)

T. €
M= p.H.

Urak, H npedcmasisem goicomy, KOMOpyl uMerd Ou Haid amMmo-
ciepa, cxcaman ge3de 80 naOMHOCME Py T4 BeAYHHA HAZHBARTCH
aucomoll 00HOPOOHOHE ammochepnl WM SUPMYANbHOE BbCOMOY AMMOCHepsi.

Bupamasn gapnenne p(0) Ha 3eMHON NOBEPXHOCTH Wepe3 Bec g eAHHHUN
MacCH K 0603HAYaa ero 4epes p,, H3Mepaa Ta30BYK HOCTOAHHYIO B TeX xe
elyHuIax U obosuayad ee uyepez Ry, T. €. nonaras

p(0)=p,g, R=Rog (31)
MH moayyuM 3 (21)
Po=RqB,Por
a Taxke esaMes (28)-—Hopoe, wame BCEro YNoTpeGiadeMoe, BupPaXEHHE
ana H:
H=Ry8,. (32)

BriBefleHHble COOTHOIIEHUA CNPABEANUBH XA KAKNUOro rasa atMocdepn
B OTAeaAbHOCTH., Q603Ha4as NAOTHOCTH STHX F4308B Y 3eMHOH MOBEPXHOCTH
Yepe3 p,, Py, - « » M COOTBETCTBYIOIIHE BHICOTH OXHOPOAHWX aTMocthep uepés
H,, Hy, ..., wal Hafines, 9TO NAOTHOCTH ATMOCHEPH, COCTORMUIGR W3 ITHX
ra3om:

& & T '
ple)=pe Tdpe Pfpe Tt (33)
Beuny toro uro Beanuunw M, H,, ... pa3inuHu, TNOTHOCTH OTXeNb-
HHX ra3oB yOHBAOT C BHCOTOR pasnwy#o, Tak YTO H2 PA3NAYHHKX BHCOTAX
COCTAB CMECH a30B HEOMMHAKOB!). -
3emnana atMocdepa B HMKHHX CHOSX COCTORT DPEHMYIIECTBEHHO M3
Kucaopoga u asora. Ilocrosunule R, 060MX 3THX ra30B ROBOARHO O6aU3KM
APYr K APYTY, TaK uTO no dopmyne (32) ux BHPTyanbHHE BHCOTH F MOKHO
cyntath gAnNaxosumi. Torza mu moayuaem B dopmyie {33) cnpara ToABXKO
IBZ uHCRA, B KOTODHX MOXHO nonoxnTs H,= Hy= H. Kpome Toro,
P, P2 =Ppo—TNOTHOCTb CYXOTro BO3AYXa y 3C¢MHON TNOBEPXHOCTH, TaK
yre AAS CyXoro BO3IyXa ypasHeHue (29) yaORNETBOPAETCR XOCTATOMHO
TOYHO.
Ho cux nop MH 06XORWAM MONuaHWeM TPHCYTCTBHWE BOMAHOIO fapa
B atMocdepe. ColepaNue BIATH B BO3foyXe UPe3BHYZHHO M3MeNYUBO, HO
B CpelHeM RABAEHHE BOAHHOTO Mapa p, MORYHHAETCH 3AKOHY

) _ [ 207
Pe(0) r )
rie p, KaK mnpexnge, -- 1aBA¢HuE BO3nyxa,

.

1) 310 cnpIBEANNBO PR OTCYTCTBHH MEPEMEIiHBAHHA BO3NYX3, KOTOpOE, No
ROCASAAHM HCCACHOBAHASM Wrpaer o%eHbs GoXsWwy pods. B nacrodmee spess
¢nefyeT CYHTATh YCTAHOBNEHHLIM, RTO NO Meuhmen Mepe A0 BHCOTH B 20 xu
COCTAB 'BO3AYXa OCTACTCHA HCHMSMEHHMM, Jlpum. ped,
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B usorepmuveckoit arMocdepe NaBneHHe HEHACHIIEHHOTO BOASHOIC Napa
¢ BOCTATOYHON TOYHOCTHK MPONOPIHOHANLHO €ro MNOTHOCTH p’ (X), TaK uTO

) p(x)
Px)= p°l[p(0)]
rge p, O3HAYZET NMIOTHOCTH BOLMHOIO NaPa y 3eMHOW NOBEpXHOCTH. [lpa
nocrogxHof O us dopumyn (21) u (29) caenyer:
&
P ) TF
rO) p (0) ’

U ME TONYYAEM YpasHexue, npedcmasisiouiee yduaanue niomRocmy 6005~
HO20 napa ¢ 8vcomMoil
._sm
’ . H
' (X)=pse 7.

3aecs H 03HavaeT BHCOTY OAHOPOAWOH aTMocdepw and Bo3xyxa. [lonaras

H =4, @9
ME HalaeM
=
p'(X)=rpye ¥, _ - (35)

7. e. ypaBHedue TOoro xe Buia, Kak (29). Hazo roasko mnoMHHTH, YTO
B (35) H' BoBCe He O3MayaeT BHPTYAMBHYK BHCOTY aTMOCHEPH BONRHOTO
napa. 374 NOCAEHNHAA BEIHYHHZ MHOro Goabure, yeM H’, TaKk 4TO OK4aH-
B&ETCH, YTO KOMMYECTBO BOASBOrO Napa YGHEBAeT ¢ BHCOTOR ropasuo Ckopee,
yeM 3TO cnenye'r H3 TEOPHH HAECANBHHX Ta30B.

Hs (35) u (33) chenyer, YTO nocrefHee YpPaBHEHUHE cnpasennuno s
BCEX I430B arMOCHepH, B TOM YHCAE H NI BOXAHOTO napa (NPHHAMAX BO
BHHMAHHE Tpenayllee 3aMevyaHHe).

IMoche TOro Xak MH MATEMATHYECKH BHPA3WAH TUIOTHOCTH W COCTaB
atMocdepul B (PYHKHUHH BHCOTH X, MOXKHO RepPeRTH K ONpefeneHuio PyHKUHH
a,(x). TIpu STOM €CTECTBEHHO NPERNOJNONKHTL, YTO B OMPEASHEHHOM CI0€
CONHEYHAdA DaiWallid NOTJOWEETCH TeM CHAbHEE, YeM ILIOTHEE 3ITOT CAoH,
T. €. CYATATh, YTO &, (X¥) NMPOMOPUMOHANLHA NAOTHOCTH p (X):

a, (§) =E;p (%) (36)

rae %k, — NOCTOSHHAS BEAHYHHA, KOTODYK' MH HA3OBEM KOSBULULHMONM
nozaoueruR ammocgheps Or8 coaneuroll paduayuu,

‘Pasencrso (36) Bmpamaer co6of#l Tak HasHBaeMuWH 3axon Beepa, koTo-
P MH, ONHAKO, ROMKHH pACCMaTPHBATL KaK mpubamxeHHwfl. Jlammac
¢ YCIexoM NDUMEHWI 9STOT 34KOH B CBoeH TeopuH pedpakuuH; € HEKOTO-
PHM NPeoGpasoBaHHEM Jcnoubayeu ero n MH. Beumy Toro utro pasanuHue
rassl aTMOC(epH HeONWHAKOBO TNOT/OIUIZIOT CONHEYHYIO PaiHALMIO, TIPaBHIb-
Hee IVIf KaXaoro rasa BRecTH CBOM ko3HuMeHT moraolueHus, Takum obpa-
SOM M MONYIHM

o (=0 Fifae Fop.., (57)

rac a;, a4, ... 03Ha4Y2I0T HOBHIC NMOCTOAHHHE,
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Kosdurkenr npoapaqnoc-m aTMocepl BHpPa3uTCA TeNeph HA OCHOBa-
Huu (17) Tak:
p=r¢ M- @mE— . (38)
§ 28. Hanydenue semaoll NOBePXAOCTH H H3AYYeHHe aTMOCHEPhL
Eauuulz 3eMHOR 1NOBEPXHOCTK B EAMHHIY BPCMERH NOAYYAET OTpexe-
AeHHOe KOAHUECTBO MPEMOR K pacCesuHo# connewno#t pamuaunx W (0, #),
3anncnmee OT BPeMeHH W BHpamaeMoe :popuynon

W{(0,)==(1 ——A) 2 P, Ccosz. (39)

Eca 60 atmocdepn He GHn0, TO 3eMHAA MOBEPXHOCTb NOAyyana Ol
KONMYeCcTBO TelJa, paBHOe

W (8 =‘£2 oS 2; (40)
CNeROBATENbHO;
WO, ) =(1—4) W, (5 p"*. (41)

Bes sTa pasMaims HameAo MNOIVIONIAETCH 3eMHOA 10OBEPXHOCTHIO, TAK
KaK BCe ABACHHA OTPAWeHUN YYTeHW B Ko3puuHeHrte A.

Kpome conneynoft panuauun, 3emaa noaywaer elle TenAOBOe H3NydyeHHe
atMocepH, KOTOpOe MOKHO ONDENENUTh Chelyouay o6pasoM. PaccuoTpum
TOHKWH FOPH3OMTANBHHA cAoft aTMocheps S, orpaHAYEeHMHN MACCKOCTAMH
x B x-4-dx, 7. e. umeoui TOMMHY dX. O6GO3HauHM ero AGCOMOTHYK
TeMNepatypy uepes O (x, £). 3roT caolt S, Oyaer wuenyckdth CKBo3n ofe
rP2HKYHBEIE TIIOCKOCTH TeNJOBOC H3NyueHHe, 33aBUCAILEE OT TeMOepPaTYphl
ca0d, Beamuusy 2TOr0 W3aydeHHs My 0003HayuM vepe3 & (X, £). 3aBHCH-
MOCTEH W3NyYeHWst OT TeMmepartyp 8 (x,{) Moxer 6Hrh yCTaHOBAEHA Ha
ocHOraMuyu 3akoHoB Credana u Kupxroda.

No 3akosy Credana a6GcoMOTHO yepHOE Teao, HMeniee 4GCOMITHYIO
TeMNepaTypy O, HCnyckaer B eNMHMUY BPEMEHH ¢ €AMHMLH [OBEPXHOCTH
KOJAHYeCTBO JAYYHCTOR 3Heprnu, pasHoe

E == o84, 42)

rae o — HeKOTOpas NocTosiHHadA. [lo CHX MOD 3KCIEPHMEHTANLHHE ONpeac-
nesns 9ToM BEAWYHMHB 2T NOBOASHO CHABHO DACKCANIUMECH PEYALTATH.
B 0CHOBy HAIMX BHYHCAEHHR MB IOJIOXHMM 3HaucHKE

¢=10,76 - 10719, (43)

X0TOpoe Ha 7%/, MeHbile, yeM Pe3yALTATH NOCHEJHHX ONpefeaeHKH !), Ho
KameTcH HauGonmee NORXORALUIHM INOTOMY, YTO aTMOCQEPy Heab3s CuHTATh
COBEDINEHHNM U3/Iy4aTeaeM M YTO 3T0 0OCTOATENBCTBO HEAOCTATOYHO YYH-
THB2ETCR COOTBETCTRYIOIHMH TNONpaBKaMH K 3akoHy Credana, 0 xoTophx
MH §ynex rosopurb Aanee.

Ypasnenue (42) cnpasefjHBo T0115K0 fnx  aGCOJMIOTHO HepHOro Tena,
T. €. TOABKO ANR Teha, KOTOPOE HMMeeT NOIMIOWATEALHYIO CHOCOGHOCT,
PaBHY!0 eNHHIE; B MPOTHBHOM ClYuae M3NyYeHHe DPaCCMATPHBAEMOro Tena
MOXKHO BHYMCAHTH Ha OCHOBaHMH 3axoHa Kupxroda. [locaeauuft raacwr,

1) A. Aurcrpem (1931) nprunmMaer meanuuHy ¢ =0,818.10-% gax uanGoxee
BanexByR. fTpus. nepes. r



78 BAURHME ATMOCORPN HA OBJYUERMME SEMIH

YTO JYYeHCNMYCKaTeALHa® CIOCOGHOCTH A:000r0 Tela MO OTHOWEHHUIO K JyvaM
ONpefenenBoR NAMHE BOJHH PaBH2Z ero AYYEMOINQILATEN HOH CHOCOGHOCTH
O OTHCUIEHHKY K B3THM XKe JAydam, YMHO)KCHHOF{ H2 COOTBETCTBYIOU.I}’IO
AYUEHCUYCKATENsHYIO CHOCOGHOCTE a6coMmOTHO Yeproro Tena. Cuwras, 470
STOT 8aKOH CMpaBefUINE HE TOJLKO JUIA MOHOXPOMAaTHYECKOTO, HO W AId
CROMXHOTO M3/YYeHHS, MW MOXEN HAMHCATH AN H3NYUYeHHd g (X, {) dx Hawero
caos atMOChepu S, BHPaXEHHE

e(x, ) dx = a, (%) 004 (x, £) dx, (44)

rae ay(X) dx~—moraomarenpHad CnOCOGHOCTE €10A S AAf TEMIOBOrO
HaAyyeHus aTMOCepH, KOTOPYI0 HEOOXONHMO OTAMYAThL OT & (X) — morao-
IRaTeapHON CIOCOOHOCTH A CONHEYHOH paNMauMH. ,

WanyuenHe OTReBHHX C/OEB atMoceps CKIafbiBReTCR B OJHO ofllee
WanyueHHe, HaNpaBAeHHOE H K 3eMHOR MOBePXHOCTH M B MHPOBOE NpO-
crpancteo. OTnpeneninM YacTb 3TOTO W3NYueHHA, HANPABNEHHYID X 3emie.
(Q603HauNM HaMPSKEHHOCTh HSAYYEHHA, HANPaBNEHHOTO K 3eMHOH noBepx-
HOCTH Ha BHCOTE X, B MOMeRT {, uepe3 O(x, #). Ha pepxuefi rpaunue
arMocdhepH 9TO M3AyueHHe HCUE3deT, U Mbl HMeeM

O (&, ) = 0. (45)

.OHO npHHHMAET HR 3eMHOR nosepzrOCTH, T. & HpH x=0, 3Havenne
O (0, {), xO0TOpPOe MH HA30BEM BeJIHYHHOH amusocgheprolo, win obpamrozo,
uaayuenusn, Tak xax 3eMHas NOBEPXHOCTh MCHYCKAET TENAOBOE H3TYYeHHE
oueHb CXOAHOTO COCTaBa, TO MO CMHCAY 3akoHa Kupxroda M Moxe
OPHHATD, 4TC armocdepHOe H3TYYeHHe NOITOWAETCS SEMHOR NOBEPKHOCTHIO
Haueno.

KpoMe TOro KonHMyecTBa TeNaa, KOTOPoe 3eMHAR MOBEPXHOCTh NOAyuaeT
B BHle AYYHCTOH 3neprnu W (0, {)+ O(Q, f), oHa moxyuzer eme Tenao ot
BEPXHUX C/IOEB MOYBH AYTEM mensonposodnocmu. M o6oznauum yepes O,
OPHTOK TENAa W3 NOYBH 34 eAMHULY BDEMEHH K eNHHWLE NOBEPXHOCTH,
CUHTA®E €ro (IGJAOKHUTEAbHHM, KOTA3 DNOTOK Tensa TeueT CHH3Y BBepX.
K Beqwuune Q, MBl BepHEMCH BHOCAEACTBHU.

B peayabTaTe envmMma 3eMHOH MOBEPXHOCTH MNOAYHAET 33 eAHHHLY
BpeMenn Kkommyecrso Temra W{0, )+ O (0, )+ Q,; Ha me#t nosromy
ZOMKHA YCTAHOBMTBCA TAKas TeMnepatypa T, NPH KOTOPOH NPUTOK Tenaa
GyZeT paBeH erp pacxoay, T. €. HPH KOTODOH# naayueHue £ 3eMHOH# NMOBepx-
HOCTH OYyReT PaBHO yka3aHHOA cymme W4 Q-4 Q,. 3emnas noBepXHOCTH
MCHYCKAET TOALKO TENIOBOE HIAYHenue; o003Havas 4epe3 &) ee HOrIOWA-
TeRLHYK CHOOCOGHOCTb MJIA TaKOTO M3NYYeHHS, HZ OCHOBAHHH 3AKOHOB
Credana ® Kapxroda mu MOXeM BHPasuTh ee H3NyueHHe Yepes

E=g,30}. (46)
Mu uMeem, Takum 086pazoM: '
E== W (0,)4- 0 (0, §+ Q. (47)

310 ypasuenHe npeacrasrAer co6oR BaxHOe TIpaNHYNGe YCAOBHE NOPH
pelleHHA 33344 MATEMATHYECKOTO0 ONMCAHWA TENJIOBHX ABIEHHWA B aTMO-
chepe H B nouRe,
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§ 24. NladepennuanbHoe ypasneHde OPOHectd H3JNYUeEHHS B ATMO-
chepe. Hawns ganpHedluuM arox B H3YYeHHMHM MEXAHH3MA TeNIOBRIX
faprenuit » atMocdepe OymeT COCTarNeHMe Au(pEPeHUHANBHHX YPaBHEHHH
npolecca Hanydenua B aTMocdepe. [lag Toro YTobu COCTABHTH ITH ypaBHe-
HAA, NPERROJOXKMM, YTO aTMocdepa uMeeT BHCOTY £# M UTO ee CocTaB
SBASETCH HMOKa NPOK3BONBHOK (QYHKOMWeH BHCOTH X, T2K uTO &, (X) B ay(X)
6yayT MoKa NMPOM3BOALHHIMH OGYHKUMSAMH X, O KOTODHWX MH NPEANOAOKHM
TOABKO, YTO OHH HeNnpepHBHH, BoabMem CHOBa suaeMeHTapHHA Choft S,
OFpaHuYeHHEE TFOPHIOHTARBHBMA MAOCKOCTAMH X # X Ax. Cxsoas 3TOT
cno# NMPOXOMAT NpaMas K paccesHHag paananys CoAHUR, TENIOBOE H3Iy-
uyenne arMocdepnt O (X, {), HanpasIeHHOE K 3eMHON MOBEDPXHOCTH, a TAKKeE
TeNnJI0BOe H3AYyUEHHE, MAYLiee B MEPOROe npocrpaHcTso. O6oaqaduy BeaAn-
YHHY RBOCJEeJHEro HAa BHCOTe X yepes LJ(x, f); OHO charaeTcs H3 Tenao-
BOTO H3NyieHHA 3eMHOH NOBEPXHOCTH H TEMAOBOrO W3NydeHMs aTMocheps,
HANPaBACHHOTO B MHPOBOE IIPOCTPAHCTRO,

Y 3emnoit MOBEPXHOCTH BTOPOE C/aracMoe oOpaliaeTcs B Kydb, W Mbl

HMeeM .
U@, f)=E.

OnpenennM cTenese NOrOIMEHNA CHOEM S, BCEX THX BHIAOB JAyuucTOH
3HEPIHH Ha BucoTe x. [lornomenwe coaueqHod pannaluy, 0G0O3HaYeHHON
wvamu uepes W(x, {) n pasHoit

W(x, £) = J" (x) cos z, (49)
PéaBHO
dW{x, t) =dJ’ (x)cos z;
HO
aF’ (x)==a, (x) J' (x) sec zdx;
CHeA0BATENLHO:

aW(x, ) =a, (x}J" (x}dX,
AW (x, ) ==a, (x) W{x, #) sec z dx. {50)
Ha nsnyuernst O(x,t) u U(x, f) B cnoe S, MOrIOmIAOTCA COOTBET-
CTBEHHO Gy (X) O(x, £}dx u ay(x)U(x, t)dx, Tak Kak M OGOIHAYHIK
NOTIOWATENEHYIO CNIOCOGHOCTD 3TOTO CA0OA JNA TEMJAOBOr0 W3IYUEHUS He-
pes a,(x). Caott S, usiyqaer 4epes obe CBOH NOTPARAYHBE TNOCKOCTH
KONMYecTBO DHePrud, paBuoe e(x, {)dx, TaK uro B HeM B e€IHHWNY 8pe-
MeHH Ha eMHUNY NAOmAAM CEYEHHA OCTaeTCH HIGLITOK IHePruH, paBHHH

dQ==[a, (%) W{x, f) secz 4 6, (x) O (x, H +

A ay (x) Ulx, t) — 2e (x, £)] dx, (51)

KOTODHH HIeT H4 MOBHIMEHHE TEMIEPATYPH PACCMaTPHBAEMOrO CAOH aTMO-

chepi, NOCKORBKY MW 3fech He MPHHHMAEM BO BHHMAauMe JPYTHe RYTH

npeRpaiieHHa 3HepPruu.

Mamepernyio B rpanycax Lieascus rtemmepatypy clos S; B MOMeHT ¢
MH 06o3naunm uepe3 ¥ (x, £). Toraa

O (x, H=2734-3(x, £). (52)

To xoawvecTso Tenna, KOTOpoe BO3HHKAO ¥3 #30GHTKA DHEDIHH, NOBHCHT

B CXHHKIY BPEMEHH TeMIlepaTypy CJOA Ha -‘?2—3‘:'—” . Taknm obpasomM Mu
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MOXEeM HANHCATL PABRHCTBO 5
dQ = cpx —(a':i)— dx, (563)

B KOTODOM ¢ O3HAUAET mMEnAOEMKOCMY eQuHuyb Maccet 803dyxa npu
nOCMOSHNOM OOC%eMe, TAK KAK MH He NDHHUMAEM BO BHUMAHHE MEXaHH-
4ecKyi0 padory. Msl NDHMeM, YTO 9TO NOBHUICHHe TEMNEPATYPH He Hapy-
IIHT paBHOBecHst aTMOCHEDH M HE BH3OBET HAKAKMX ABMK<HHA BO3AYyXa
(k sTomy Bompocy Mu eme EBepiemca Aanee). HMs (51) m (53) caeayer:

2a(x, &)+ cp (x)fﬁ%i) =a, (J;') W(x, &) secz+

+ 3, () O (%, ) F-a,(x) U(x, 8). (54)
Jpyrue np2 RupepeHNHaIHHX YPAaBHEHHA ME IIOAYYHM Ha OCHOBAHHH
crenywouero paccyxieHus, Hanydensne O (x, £), npoxoas yepes caoft S,,
ocaabaserca Ha ay(x) O(x,f)dx; wWa STY BeIMdnHy, CHENOBATENBHO,
dyuxuus O(x, £} BOSPACTAeT NPH NPOXOKAEHHH CIOS TONMHHOA dx B Ra-
npaBaeHud MoNoxuTeAbHOre X. Kpose Toro, sTo manyueHue, npo#za uepes
cloi S, YBeNWUHBAETCH HA a (X, {) — BeAHUHMHY COGCTBEHHOTO H3NyTeHus
3TOr0 ¢A08 MO HampaBleHW K 3eMiae, T, €. B HanpaBAeHUK BO3PACTaK-
mHXx X yOuBaeT Ha 3Ty BeJuunMy. CrefoBaTelbHO

904D — 4, (x) O (x, ) —a (5, 1. (55)
Korna uanyyenue 3eman U(x, £f) NpoxonnT 4epes cioft Sy, 0HO ocmalbanercs

ma a,(x)U(x, f)dx u ysernvusaercd Ha s(x, £)dx; orciosa

Eﬂgﬂ = —ay(x) U(x, &) +2(x D). (56)

Beoas o603Ha4enns
O, O-FUx, H=Y(x, 9, l 57
0 (x, ) —U(x, H =2 (%, 6, 67

MH TIONYUMM TyTeM CAONKEHMS ¥ BHuuTamua ypasuennd (55) # (56) nosuie
ypaBHeHus:

ay(;i, 2 = ay (x) z(xa t)l (58)
P.%‘ﬁ.:a, (%) ¥ (%, ) — 2s (%, £). (59)

Hs (50), (54) u (57) cnexyer:
% (x, )+ op (1) 2ED . WED 4 g yy(x,8;,  (69)

(58)—~(60) nmaiT HaM TPH HCKOMHX YPAaBHEHHE NPOHECCOB H3TyyYeHHA

8 aTMOcepe; NpH ITOM aHarKWTHuecka® CBE3b Mexay =(x, ) u $(x,¢)

ycTanaBinpaeTca ypaseRuamu (44) u (52). Ypasuenwe (60) MOXKHO 3aMe-
HHTb QDYrHM, noayqaioutuMct w3 (59) u (60):

8Z (x, 08 (x, ¢ oW (x, £) .

D ) Bz _ 2l @

Ilpu #uTerpupoBaHHH 39THX AndepPeHUHANBHBIX YDaBHeHWHR B YaCTHHX

NPOHBBOAHHX HeO6XONUMO, YTOOH OHAH YAOBAETBOPEHH BCE TIpaHRYHBE
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ycrosun. M3 (41), (47), (48) n (57) caeayer:
Z0,)=—Q— (1 —A W, (H)p,"" (62
n u3 (45) n (57):
Y (5 ) Z(h, t)==0. (63)

§ 25. Mepnan ochopHas mpofieMa MaTeMarndeckofl KAMMATOJOrHH.
HurterpupoBanyne ypaBHEHHA W3AyUeRHs B cayuyae ycTOoHUMBOro ayus-
CTOT0 PABHOBECHS.

BupefieHHue BuIE JAuibepedHlManbHe YDABHEHHMA  HHTErpupyloTCA
OCO0EHHO NPOCTO, eC]W BeJHUHHB MBAYYEHNH He 3aBHCHT OT BpeMeHH,
T. e. HAOMIONAeTCA COCTOARME YCTOHuHBOro pasuosecus. CTporo roeops,
TaKOH cnyyall B HeHCTBHTENbHOCTH HEBO3MOXEH, TaK Kak 00ayueHHe moGoi
TOYKH 3eMHOTO (1apa NMOCTOAHHO M3MEHSETCH BCAEACTBHE BPAILEHHS 3eMan
BOKDYT cBoelt ocM W OBHXKeHHH 110 op6uTe. HO n48 Toro 4ro6nl BHUUCIHTE'
cpefHHe TONOBHE TeMREpaTypul TOR HiaHM HHOR mapaiielH, MOXHO NPH-
HATH, 4TO O0JyYeHHe ITOW MapaafesH MOCTOAHHO DaBHO HEH3MEHHOMY ¢pel-
HEMY FOLOBOMY OGXY4YEHHIO

W,
W= —~. (64)

Tak KaK COMHedHHe AYYR NPETEPNEBANT OTPAKEnHUs OT OGABKOB
OT MOAEKYA BO3LYX2 M OT 3eMHON [IOBEePXHOCTH, KaK 3TO MM EBWIACAH
BHILE, TO YaCTs HMX 3HEPrHH BO3BPAlACTCA B MHPOBOE NPOCTPAHCTBO,
a 011 TEIIOBOro 6azaHca 3eMan MMeeT 3HaueHKE AHME ReANYHHA

W)= (1 — A) W, (65)
B Tedende ANA A B TeueHue roja Jayuyu pannauxk (64) nagawor Ha

BEDXHII TDAHHLY 4TMOCQepnl MOR CAMBIMH Da3HOOODABHHIMK  yriaaMi
nafennds 2. Mu noONOXHM

z2=0 (66)
W KM FOSTOMY KOIDHIMEHTY NPOIPAYHOCTH P, 3HAUEHHE
Wi
Pa =7 > (67)

PAaBHOE OTHOWIEHMIO KOMKYECTRA PAnMAUMH, mollegurelt KO 3EMHOR nosepx-
HOCTH, K KOMMYeCTBY PanHalliM HA TPAHMIE ATMOCHepH.

IIpy yciaoBHu, uTO NOTOK COAHEYHOTrO TEMJAA NOCTONHEH, aTMocdepa,
OUCBHAHO, ROMNKHA NPHHTY B COCTOAHME TEMIIEPATYPHOrO PABHOBECHS, TAK
YTO MW MOXeEM NONOXHTB -

8%4{x, )
—— =0. {68)

Takuy o6pazoM B AHbdEePeHUMANLHRX YDABHEHHAX NPOLECCd H3NYYEHHS
MH ROMmKHR Tenmeps cuuTate 9, V, Z, e dynxumamu oamoro x. To xe
caMOe OTHOCKTCS K Beanunne W (x, £). YpasHenue (50) npumer Teneps
BRJ '

dW (x) = a, (x) W (x) dx, (69)

Sax. 783, Mumaxmonmu, 8
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K HHTErpUPOBAHHE €ro MeXay Npene/dMd X H k npaer

A

- j!'a; (®)d=z — [a,(e)de

W(x)=W(h)e * =({1—A)W,e = . (70)
Haxee, npurpMas Bo BHMM3HHe ypaBHehne (17):

W(0)=(1-—A) W,p, (71)

Ypasuerus (58), (61) n (60) B aTOM cayuae NPUHAMAKT BHA:
VD) =y (%) Z (), 72)

dZ(x) _ dW(x)

a ~  &x _ (73)
2e (1) =22 L4 (5 V(o). - 7Y

UYro Xe Kacaercs IPAHHYHHX YCJAOBHH, TO MH JOMKHH NPHHITH BO
BHUMaHNE, YTO FOAOBOH NMPHTOK TeNJa, MAYIIHA H3 3EMHHX HEAD K 3eMHOM 1Oo-
SEPXHOCTH, MCUESAOIUE M MO CPABHEHKIO C TEIVIOM, [FPHHOCHMEM nocnen-
HeR CONHEYHBIMH JNy4aMu; MOSTOMY MOXHO I10JIOXKHTD

Q=0. (75)
BMecro rpagaunnx ycaoeuit (62) u (63) My moayyaes caeaymomue:
/ Z{(0) o= —(1—4) Wppq (76) .
Y(h)+Z(B)=0. an’

Mpn wurerpuponannu ypasuenus (73) mcaenctene (76) NMOCTOAHNAT wuHTe-
rpatign o6pawiaeTcA B HyJdb, H MH HMeeM

Z(x)=— W(x), (78)
T, K., OpHHEMaZ Bo BHEMarMe (65) u (77)
Y(h)sez—Z(B)=(1—A} W, (79)
¥pnauenun (45), (57) n (79) naor
Uk)=(1—A4) W, (80)

CMuIC MOCAEIHEr0 ypaBHeHus 33K/AYAeTCH B TOM, YTO T4 HacTh COMHew-

roro tenaa {1 —A) W,,, KoTopas nOrJ0IRaeTCH S3EMHOH NMOBEPXHOCTRIO H

armochepoft, B cayvae TEIIOSOTO DABHOBECWA BO3BpallaeTcd 006paTHO

B MMPOBOE MPOCTPAHCTRO B BHJE 36MHOTO TemAoBOro m3nyuewns U (k).
HUa (72) u (78) caenyer, uto

dY (x) = —a,(x) W(x)dx, (81)

B MHTerpUpOBIHHE STOr0 ypasHeHus B Tpelenax OT x KO & Aaer, NpH-
HHMaa BO BHuMaHue (79): :
A

Y (£} =(1—A) Wt [ ay(x) W(x) 2, (82)
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npuueM W MoxHO nafiTH u3 pareHCTBa (70) Ypasrenun (44), (60), (60)
H (74) RaOT paBeHCTBO

2084 (1) = 2 W |- (1 — A) W, + _[ oy (x) W(x)dx,  (83)

Ha OCHOBaHHK KOTOPOTO MH MOXeM BHYHCAMTH TeMnepatypy O (x) aTmo-
chepur Ha sutcote x. Ha sepzHe#t rpamuue armochepn, T. €. npH X =<4,

208‘(k)=[1 +%](1_A)W , (84),
Us (46), (47), (75} crnenmyer: :
0a, 8} = W(0)+0(0),
H, scaerctsue (57),

g, 8% = W(0)+5 [ (0)+ Z ©)],
T. €, H2 OocHOBaHuMW (41), (66), (76), (82):
- h
Gy 8y =5 (1 — A (142 Vut 3 [ () W(x)de.  (85)
0

310 paBeHCTBO [103BOAACT BHYHC/AHTL TEMNEPATYPY HA fI0BEPXROCTA
geMan O

Ocod’éu HHTEpeC MpenCTaBafdeT cayyadt, xorjaa

a,(x) =0, (86)
T. € KOrfa arMocdepa BHOAHE INPO3PauHa AAA CONHEYHMX JAyve#t; TOrxa
Po=1 Wx)=(1—A) W,
lonaras, kpoMe TOro, TaKk XKe KaK B (36),

ay (%) = kyp (x), (87)
rhe Ry— KOIPUIHEHT NOTAOUIECHHA COOGCTBEHHOIO M3/YYEeHHS JeMAH ATMO-
chepolt, Mb MOIYUHM:

h
084 (x) = (1 — &) W [1 -4, [[p (x) dx}, (88)
9B (1) = (1 — A) W,,, (89)
B (0) =3 (1~ A) W [+ &, f plx)dd, (%)

A
B TaX KaK f p (x)dx npencrapnser coGolt Maccy M BepTHKaAbHOrO cTOAGA
1]

BO3AyXa, HMEKUIEr0 OPH3OHTANLHOE CEYeHHe, PABHOE E€NHEHLE H NPOCTH-
paoweroca orT 3eMHOR NOBEPXHOCTH N0 rPaHHLB aTMOCHEPH, TO

084 (0) = - (1 ~— A) W, (14 £,M). o1
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Mndepenmupys (88) no x, Mbi MOXKEM BHYHCANTL TDPAAHEHT TeMMepa-
TYPH def:) B atMochepe. Hmeen

109 () L2 - — 5 (1 — 4) W0 ().

Tpazuenr Temneparypel ¥y CaMOf 3eMHO{l MOBEpXHOCTH, Tie p(x):po,
MOXHO BBIYHCAKTE M3 YDABHEHHHA

1850) L9 — L1 4) Wk, (92)

Ecay O MBI cwanu amocﬁ;epy TaK, 4YTOOH BHICOTZ €e CTany pas-
HOft A -— BWICOTE ONHODONHOHX aTMOcdepe, T. €. NACTHOCTE €€ Bo BCex
TOUKAX CTana pasHOR Py, TO OHAC Ou fApexcge Bcero

Ma=poff
¥ MBl Ooayuuan Ow
oB‘(x)=—(1 —A) Woa {14 &ypy (F1— x)], (93)
1583() L8 e s L1 — 2) Wkt (94)
) B4 (0) =5 L(1—4) W,,;( 1 4- kM), (95)
158%(0) 42 ‘0) 5 (10— A) Wksp,. (96)

TNocnennue aBa BHpaxeHMa BACHTHYHL € (91) u (92). Orciona che-
ayer, yro ecan Ow aTMocdepa Ounla BAONHE DPO3PAYHA A% COAHEUHHX
Ayueld, TO, CKAR ee N0 BHICOTH ORHOPOAHOR aTMOoc(epH, MW He u3Me-
HUAH Ob HH TeMnepatyps BO3AyXa B NPH3EMHGM CI0€, HN BeAUYHHK
TEMTIEPAaTYPHOTO [PAAUEHTa HEMOCPEACTBEHHO Y 3€MHOH NOBEPXROCTH.

~ § 26. Connpuue TeMmneparypul pasnadyimX napaiaeneft, Mu nepef-
A€M TEHePb K BHYHCACHUIO COASDHUY MEMNePAMyp DGIAUYRHX Rapan-
saeseff, T, e, TeX CPelXHWX TOAOBHX TeMMNePaTyp, KOTOPHe HMes O -CaMufl
HHXHUR CJIOH BO3AYXa HAa Pa3nWYHHX WUMDOTAX PN YCAOBHH HENOABHNK-
HOCTH artMochepn. Mu nmpuMmem, xpome Toro, YTo B aTMoCdhepe rocmos-
CTBYIT HEKOTOPHE CPeAHMe YC/I0BUA MOIJOIIEHUR M OTPAKEHHS, T. €.

TOROKNM B OCHOBY pACYeTa CpelHMe 3Hadenus p , p, ¥ A, nonyueHHne

HAMH UDH OnpefeneHUM Tenaosoro Gananca 3eman.
3aBHCHMOCTE NAOTHOCTH aTMOChepn p{X) OT BHCOTH X AQCTATOYHO
TOUHO BHPamaeTcR papenctoom (29), a umMenno:

p(x)=pee %, 97)

B KOTODOM Hano mnoaoxnts H = 8000 . [losnnee mu noapoBuee octa-
HOBHMCA HA 33KOHHOCTK TaKore nonyumien:: B atom cnyvae p (x) obpa-
MIAeTCA B HYJAb TOABKO NPH X == 00, T. €. TEOPeTHUECKH aTmocdepa npo-
CTHPARTCA B GECKOHEYHOCTh, H MBl QOMKHE MOIGIKHTE

b == oo, (98
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Tloncrasass p w3 (97) B (36) u (87), Mu moxywnM:
-z -2 _z .
“1("‘) =kpe Z=ae B, a,(x)=kpe H=ae =, 9%9)

rae MW pali COKpaweHhi 0603Ha4uay

Bpo=a,, kypo=a;. (100)
Bsona (98) » (99) a dopxyay (17), M noayuum
w_ Z
—a, f e Haz
Pp=¢ o =g~ GH (101)
X 3HANOTUYHO
py=e" %%, (102)
Copepiienso Tax ke mu noayunm u3 (70) » (83)
x
—aHe B
W) =(1—A) We~>%* (103)

T

T H
cel(x)=117(1._A) Wm(l +£r,1—e'_a‘m +
- 1

x

4 o _® 2z
+a;I e—Ble " 14 = dx)' (104)

Heno cROOMTCH K BHYHCAEHHIO HANACAHHOTO 3nech wuHTerpana. JHenan
ITOACTAHOBKY

L4 =z
aqffe E=y, t1.e —ae ¥=dy,
nonyuHM:
x A - &
¥ 1 Ceme E 1 -
I e—ﬂxﬂﬂ e de:—a-;-(l'—"e aHe )—;l-(l—pae ’H)
>

T. e. Mt BMecTo (104) waltnem

] I
B () = 5 (1= A) W, S0

a —a, .
) (l+ I“; Pat -E). (103}

Temneparypa %mkHero CrOf BO3JYXa TOSTOMY ONPERENRETCE COQTHO-
IEHHEN
—_a‘
I

@4(0):;%(1 — AW, ( &t ) (1 + 5‘---5;_—;;“). (106)

a
b

3auedarennio, 47O sTa TeMUePATypAa 32BHCHT He OT aOCONIOTHHX 3HaueHNH
BERYRH &, ¥ 4;, a TOALKO OT uX otHOWenns, Ilocaentee woxeT OHTh
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BHPAXKOHO Yepe3s KOIPMUHEHTH NPO3PAYHOCTH, Tak kaK #3 (101) u (102)
caenyert:

: (107)
a1=—-§1n pa=—-—mlgpa, j

rae M— moayas Gpurrosuwx xorapupmon. Taxum oSpasom .
1 g, Ig P,
Bt (N=—(1—A) W, (1 )[1—-(1— ; . (108)
O =5 A=) Wu{ 141 ) 7o

C nomompic S5TOH GOPMYAN MOXKHO BHYUCAHTL CPENHIOI0 FOROBYIO
TeMnepatrypy J060fi napamieaun asemHoro mapa. las sroro BMecTo W,
Hajo NOJACTaBATh CPeAHee romosoe oO6nyueHHe HA BepxHefl rpapHlle aTMO-

Wr
chepu, T. &. — . 3Ty BeAHYHHY MOXHO TOAYYHTH M3 TabaA. 4, YMHOMHB

CTONIOME TaM YAC/A HA BeIUUHHY COAHEYHOR [IOCTOMHHON W DA3NeNHB Ha
100 000. CoaHeyHYI0 TIOCTOSHHYI0O MB IPHRHMaeM paBHOM 2 xas. Cpenuntt
rofosolt KoabHKHEHT NPO3PAYHOCTH P, cordacHo (67) caenyeT NOAOKATH

PaBHHM OTHOUJeHHIO*—WZ- y KOTOPOE MOXHOQ BHYHCAHTE € [TOMOLLLIO ra6a. 3
T f

n 9 (nonaraa p=~0,8). laa p,, KOTOpOe He 3aBHCHT OT reorpaduueckot
MUPOTH, CAeRyeT B3ATh 3HauekHe 0,05, nas A — aHavenwe 0,40.
TaxkiM o006pasoM MH HafifeM TeMneparyps, npusenennse B Taba, 10.

Tatauna 10

CpearHe rofoesle reMmneparypn (B rpagycax Lleabchsi) mapaaaenel npa He-
noaBRKHOR arMochepe H PaABHOMEPHOM pacnpeledeHHH CYmH ORHOPOANHOA
3eMHON NOBEPXHOCTH

Feorpaduve-
cKast 0° 10° | 20° | 30° { 40° | 5(° | 60°
uHpoTa

70° | 80° | 90°

o 24,1 — 32,01 34,8

Temneparypa |4 32,8/ 31,6}4— 28,2’4—22,1 -+ 13.7

+2,6 l— 109

Y106 TMPaBHARHO OLEHHTR 9TH YHCAOBHE PE3YABTATH MATEMaTHHECKON
TEOPUH KJAMMaTa 3eM/H, Mbi JOJKHH CHOBA OGPDOCHTH B3I/AX H2 OTNPaBHHE
TOYKH 3TOH TeopHH. OCHOBHWIMM NPEAMOCHAKAME, H2 KOTOPHX MOCTPOEHA
BCA TeOpHd, ORAM CAEAYIOIHE: HAONMyLUIeHHEe BNOJHE TOPH30HTaJABHOR W O~
HOpPORHOR (CpeaHe#) 3eMHOH IOBEDXHOCTH IIOX BCeMH WIMDOTAMM, BAZK-
HOCTb H 00/AaYyHOCTH B HAXONAINEHCA HAA HeR atMOcepe MMeOT Be3fe ux
cpenkee sHaveHne. Janee, Mul RPUHAMH, YTO OOMEH TemIa Mexay 3semuoft
MOBEPXHOCTHIO H BO3AYXOM IIDOHCXOXHT TOJABKO JIOCDENCTBOM H3NYYEHHS
H, KpoMe Toro, yro armochepa K ruapocdepa 3eMIH HENOABHKHH, T, €.
B HHX OTCYTCTBYIOT Kakke-NHOO HapYIIEHHA MEXaHWYEeCKOro pPaBROBECHS,
BHIBHBAKINAE PA3JTUUHEE TeYeHuA,

U3 Bcex aThx mpednonomeHnd nepBoe M NOCAEAHEE HMEIOT HaHOO/b~
uee 3HAYEHME, TAK KK OHH MCKNMOYAKT H3 HAWEre PACCMOTPEHHA leAu#
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pan reorpaguyeckux OCOGEHHOCTEH M MeTeOPONOrHyeCKMX aBaenuid. Ha
3TOM OCHOBAHHM ME W MOMXKHH HA43BaTh BHLIYHCIEHHHE HAMM TeMlepaTypM
CONEPHHMH, T. €, TaKHMH, KOTOPhle 3aBHCAT TOABKO OT KOAKYECTBA COA-
HEYHON paananuu, moay4daeMolt Toit nau mHo#t murorod. ConaspHire reMme-
paTypd, TAaKHM O0pasoM, NPEACTABAAIOT JAYINL BAHAHNE BaXHelwe#l cra-
raiomefl kauMara 3emad, OTKIOHEHHA HX OT JAefCTBUTEALHO HaGAIONA-
WKXCA TeMIepaTyp K0T HAM NpPeAcTasieHye O BAHAHUM pacnpenencHMs
CylH, 4 TaKKe O 3HaYEHHH BO3AYWIHHX ¥ MOPCKHX TeueHHR.

Pazanunne RCCASAOBATEAM HEONMHOKPATHO MHTAaAMCh BHPASHTh BIAUSHHE
pacupenencHus CyWH C MOMOMIBI0 IMIMPDHYECKH BHIBEXEHHWX (OpMyn H
Oawe MPHEMEHANH Takue QOpMy/]IH K H3YYEHHI0 KAHMATOB NMpPOIINX re0Ja0-
rHuecKHX 31ox. Boefikop u T'aHH fenazn #3 HHX OYeHb XaNEKO HRyiue
BhBOAN., Korza npuBefeHHHH BHIle PAX COAAPHHX TeMmepaTtyp Oua
ony6aMKOBaH Bhepshie ), 0Ka3an0Ck ROSMOXHEM “HCKIIOUNTh BAHAHHE CYIUH
6e3 NOMOIGN YHOMAHYTHX (OPMYJ, BHYMCAAA NYTEM MRTEDIOMSALHK MEXAY
HaOMIONEHHHMH CPENHNME TeMNepaTypaMH Kaxko#-nu60 napannean cesepe
HOTO ¥ IOXKHOTO NOJYIWApHE TY TeMHepaTypy, KOTOpad COOTBETCTBOBANA GH
CpegHeMy pacnpefeseHMio CYmrn mox 3To#t mwuporoft. BuecTo sToro MOxHO
BOCTIONBE30BATECA INPHBEHEHHNHMH K CpeRHeMY pacHpefe/qeHHI0 CYWH HOpP-
- Ma/AbHEIMH TeMnepaTypamu, BuuucaeHunMi ITpextom®). B TOM H Apyrom
cayyae MW NPHAEM K CACAYIOIIEMY DE3ynLTarTy.

Has reorpapuyeckod MWHPOTH —=41° PHYKRCHEHHZR 3aeCh CONAPHasn
TeMIepaTypa paBHa HAO/A0ACHHOMN, TPHBEAEHHON K CPEAHEMY DACHpENETEHHID
cywd. [lo mepe mnpubAHKeHNMs K SKBATOPY COAAPHHIE TEMIEPATYPH HAYH-
HalT BCe Goabie NPeBHIATE HAOMAASHHBE, N0 Mepe NPHOIMIKEHHS K MO«
JOCY COASPHHe TeMNepaTypH, Ha060POT, CTAHOBATCS HHXe NERCTBHTeNbHHX,
Kak u cAenoBano OxuAdTs, COMRPHBHIR KAHMAT 3eMJIH OTJIHYAETCE TOPas’xo
6ONBIIMMH TPOTHBOMOJOKHOCTAMH, veM XeHCTBHTEeNLHO HabMonawuikitcs,
B KOTOPOM 3TH NPOTHBONOAOXKHOCTH CMATYSHHW JeHCTBHEM MOPCKHX H
BOBAYWIHHX TeueHHH. ITH MOcAeNHe NMOCTOAHHO NePeHOCAT TENaHfA BO3AYX
‘W TEINYI0 BOLY M3 3KBaTOPWAABHHX 06J4CTeH MO HANPABACHHWIO K MOJNIOCAM,
B TO BpeMH KaK OOpaTHHe TedeHHS HECYT H3 OKOJONOJNAPHHX MIHPOT Nno
HaNPAB/EHHIO K 3KBATOPY XOJORHHA BO3XYX K XOJNOZHYK BONY H daxe
nen. Taguw 06GP230M OT 3KBATOPA YHOCHTCA 4acTh Temna, KOTOpas KOM-
MEHCHPYETCH HHCOMAUKeR, 4 HA NOMOCAX, HACO0POT, GOABNMOE HITYYeHHe
"KOMHEHCHPYeTCa OTYACTH STUM NOUOAHHTEALHHM NPHTOKOM Tenna. Taxum
ofpasoM mu BmMecTe ¢ Beloannom &) MOxkeM Da3nenuTh BCIO 3eMHYI0 NOBEpPX~
HOCTb Ha TPH 30HH: HA SKBATOPMANLHYIO, B KOTOPOR MHCOJANHd npeoGaa-
DaeT Han H3JydYeHHeM, M Ha [Be TOJADHHX, B KOTODHX KMEeT MeCTO
ofpatHoe fBAeHMe. Belloasa HA3WBAET 3TH SOHKW B0HAMH HHCOMALHHE U
H3NyYeHusd, a [Be JMHMM HA 3eMHON NMOBEPXHOCTH, HX pasie/fIOIHE, ,JH=
HUAMM DPABHO# MHCONAUMH KW M3NYUSHHAY HAYM ,JHHUAMH JNYYHCTOTO PaBHO-
BeCHS®, HAM ,HEHTPANbHLIMH JIHHMAMHY, M3 HAIUKX NpepuiyilMX Paccyx-
JAeHHf CcAedyeT, YTO NPH DPABHOMEPHOM pacnpele/eHHH CYWH 3TH AMHHH
cosnafasn 6w ¢ mapangeanmy ~41° 1 —41°%

1} _Théorle mathématique...,* eTp. 202.

?) Precht, Neue Normaltemperatuten, ,Met. Ztsche.® 1899, crp. 81,

8) Bezold, Der Wirmeaustausch an det Erdober fliche und in der Atmo-
sphire, ,Berl, Sitzungsber.“, 1892, ctp. 1152,
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Bosaywsue ¥ MOpckde TedeHMS H UMPKYJ/SUHA [0 3aMKHYTHIM ITyTAM
8 TIONe 3eMHOH# CHIN TAXeCTH He MOTPYT 3aMeTHC MW3MCHHUTH cpeaHelt TeM-
nepatypu artMocteps, JeHRcTBHTENbHO, NDUBEACHHHE BHllle COMIPHHE
TeMIepaTyps! MO3sQJAAI0T BHUYHCAHTE CPENHIO IAd BCeH 3eMHOR 1OBepx-
HOCTW TeMnepaTypy HUKHEro CAOA BO3AYX4, PaBHYH

%, =15°2,

B TO Bpema xak [Tpext (1. ¢)) Xaer mast cayuas paBHOMepHOro pacmpene-
newus cymu cpeiriolo Temneparypy 15°3, a Llnuranep 15°)1. Takum 06-
Pa3OM Hall TEOPETHUECKH [OAYUYEHHRH pe3yAbTAT AOMANAET B TOYHOCTH
B cepeinHy MeXIy NMPHBENEHHWMH NBYMA nu(pPaMH, UYTO A2eT NPeKPacHoe
NOATBepKAEHHE TPABKIABHOCTH TEOPHH M COCTABJAEHHOTO Hamu 0anauca
NYYUCTOR SHEPTHH Ha IOBEPXHOCTH 3eMIN.

§ 27. Crpoenne atMochepl B COCTOSHHM JAYYHCTOrO paBHOBECHS.
B o6munnx Qopuynax!), CBAKBAOIIHX YMEHbIUEHHE AABJAEHHA HJAM INAOT-
HOCTH aTMocdepsl ¢ BHICOTOR X, NPHHAMAeTCd, YTO TEMAEPATYpPa aTMO-
cepul TOYTH He H3MEHAETCA C BeicoTo. B peayabrate 9T  dopmyns
CTPOTO TOYHH JHWb JAAS OTPAHMHEHHNX HWHTEPBAAOB BHCOTH. Temeps M
NOMKHE OCBOGOANTRCA OT 3TOrO YNPOUAAOIUETO NPEANOAOKEHNT LAS TOTO,
YyTOOR OCBETHTL *BONPOC G CTPOEHHH aTMOC(EpH R obliem cayvae, KOrjga
TeMIeparypa smiasercd ¢yHxuned BLICOTH. 3Ta 338343 MOXET GHThL Mare-
MaTH4eCKM TOYHO paspelieHa ¢ MOMOILkI0 ypaBHeHsH Manydenund. Kax Mu
no3MHee NOKAXEM, MOXKHO IIPH 3TOM NPHHATH, YTO aTMOcdepa Harpesaercd
TONbKO 3€MHHM TEIIOBHM H3AYUYeHHEM; AASA BEDXHHX Cjioes atMochepw
9TO MAPEANOJOKEHNWe ONPaBANBACTCA COBepmeHHo TouHO. Taxum o6pasom
M monoxum a, (x)=0, B T0 BpemMs kak coraacuo (87) a,(x) = &p (x).
Torna ypasuenue (88) mact Ham Temneparypy O (¥) Ha BrcoTe X:

h
2084 (x) = (1 — A) W, [1 + 4, [0 (2) dx] . (109)

Mu 05603K34HM Yepe3 y TeMNEPATYpY BepPXHero ¢/0%, T. . pH X = A.
Ona, OYeBMIHO, MOMET GHTb HalJeHa U3 YpaBHEHKA

opt=(1—A)W,,. (110}
Mu noayvaewm, Cren0BaTenbHO: :

h
2 [B4 (x)~— i) = (1 — A) W, &, J' p(X)dx. (111)

Ha (22) n (24) creayer, ut0o, nmpereSperas KCYe3aome MaJEMK H3Mene-
HHAMY YCKOpPEHHA CHAW TAXECTH B npelenax aT™Mochepn:
dp (x) = —gp(x) dx. (112)

UnTerpupyd 9TO ypaBHeHHe B Mpelenax oOT X A0 # K NPHHWUMAAR B BHU-
MaHKe, YTO NpH X =4#A p(x) o6pamiaeTcy B HYab, MW HAXOINM:

A
\
py=g [p(x)ds (113)

1} CoGetenno B ToR dopmyne, xOTOpas NpHMEHEHa aBTOpOM B § 22,
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u peaencrawe (1i1):

28 () —p]=(01—A4) W, P (=), (114)
uau, nmbepeﬂu;qpya 3TO YpPaBHEHHE: )
8088 (%) 2O (x) = (1 — A) Wm%dp(x). (115)
Ha (21) n (112) cnenyer:
dplx) g Hdx
P (x) R 8(x)

IMoncrapasa ciona auaueHns p(x) u dp(x) us (114) u (115), Mu moay-
YHM

dx = 2R 04 (x) d 8 (x)

nau, sune:mu n3 npenunymen ApO6H uenyxo YacTh:
_ AR pdd 8 (x)
ax = d9() g B —ps
TTpunOMHKEM H3BECTHOE paanomenue Ha mpoctue ApoGu:

(116)

. SR .1 i __1 )_
Btix) —pd T 4B\ B (x)—p 9(X)+P+9(X)-19 8 (x)+ip/

43\8 () —p  B(x}fp  O(x)+pi)’
roe { o3Havaer MHEMYI0 eJHBHIY. HurerpupoBanne ypaBHEHH1 (116)
naert

IR __ Ry 8(x)—p 8 (x) ]

x=C G(x) [I"G(x)+p 2 arctg 2] a1n)
Bxomauylo ciona nocmsmuyio MHTErpupoBanua C MONHO OUDESENHTb W3
ycaosns, urto, nou x=0, B(x)=8, rze 8, o3Hauaer TeMnepaTypy
HUXKHero. cnod atmocdepu. Takum o6Gpasom

C'_'—eo'-l—Rp(lﬂm

Yparneune (117) naer B fpHOM BHIe 3HAUCHHE X B 3aBHCHMOCTH OT
8 (x).

Ha (21) u (113), ncknwovag p(x) u npuuuuaa 80 BHuManue (110), mu
nonyyaeM

—2arcig ) (118)

_ g Stry—p
PR =i —wie o) (119)
n seaencrene (21) 04 ()t
X)) —
plry=5 —i+. (120)

Buecte ¢ ypaBuennem (117) 3Tu ZBAa MOCAEIHWX ypaBHeHHS H306pa-
HAT 3aBHCHMOCTE p(x) ¥ p(X) OT X B MapaMmerpuyeckoit dopme;, B ponu
napaMeTpa 3fech BHcTynaeT @ (x).

Ha (117) u (119) crenyer, uto ana B (x)=y, x=o00, p{x}=0,
T. €, B TO BPEMd KaK TeMNEPATYPa NPH HeOrpaHHYCHNOM BO3PACTAHHA X
npudauxkaercd K npeaeay {4, NJAOTHOCTh p mpubamkaercs K wyaw. Teope-
THYECKK atmocdepa mpocrupaeTcs B GECKOHEYHOCTS.
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Dporens uncnoeoit pacueT HA OCHOBaHMK YypasHenu#t (117)-— (120),
MOXHO BO BCEX JeTAAAX M3yYHTb BePTHKANbHOE <CTpOeHKe armocdepd,
Haxonfuiefica B COCTOAHHA JYYHCTOrO pPaBHOBECHH, Mu cnemaem Taxott
pacueT, nNPEANIONOKHB, WTO TeMHEPATYPA HHKHErO C/NOS BO3ZyXa DaBHa
10°,5, 1. e. ©,= 2835, naa Toro yTOOH CHeNtaTh BOSMONHBIM CpPaBHEHHE
¢ Habrionenuamnu B Cpeaned Espome. CooTBeTcTBylOmEee 3TOH TeMnepa-

Kaa
TR [oncra-
sasa B (110) A= 0,40, mu noaysaem p.==206°9. IHaaee, npu HOPMAALHOM
naBAeHun Bo3Ayxa B 760 M pT, CT., mMOXNaras yHeNAbHHR Bec PTYTH paB-

HuM 13,596, p, = 1033,3 c_iﬁ' Wa (113) caenyer, wro p(0)==gM, 1. e

peaencraue (31) po=~M,; cnenosatensno, HaXx 1 c#? 3eMHOM NOBEPXHOCTH

HaXOAKTCE cTON6 BO3Ryxa ¢ maccof M=1033,3 2. U3 ypasHenna (31)

CACXYIOUIEr0 82 HHM MH BHIBOAKM, 4TO % =e’;:; OTKY A4, TIONOXKHB Py =
0r0

4
= 1,293 . 10-30—”,,-, MOXHO HaHTH R . Jlns omnpeneneHus BeAMUMHH X,

MOXHO M¥CIIO/Ab30BATH ypasHenHe (109). TloxcraBass B Hero x==0, Mu

HatimeM, uYTO BXOASIIMA B NMPaBYK UYacTh HHTErpan CTAHOBHTCR [aBALIM
4

2
uacce M u uto ecaencraue (110) l—}-k,M..—-—P}, oTkyna k, = 0,00245.
Hcxora M3 3THX KOHCTAKT, NOAYYEHH BeANYWHW, npuBeleHHnle B Taba. 11,

Type cpeliee rojaosoce 06ayuenue pasno W, = 0,464

Ta6auma 11

BepTHKaAsHOe CTpOeHHe aTMOC(hepH, HAXORAMEACT B CO-
CTOSHWH NYIHCTOTO PABHOBECHS

Bucora | Tewmepa- Eapoue'rp\me- TrotHOCTS,
x ' TYPpa, CKOoe pJaBAeHRe, e
°C ~u Hg cex’
0 + 10,5 760 1,293.10-3
918 + 5 679 1,134 -10-8
1779 ¢ 610 1,038 . 10-3
2672 — 5 545 0,945-10-3
3602 —10 484 0,855. 10-3
4577 —15 426 0,767 - 10—
5 607 —20 37 0,682 -10-3
6 706 —25 320 0,599.10-3
7891 - 30 271 0,519.10-8
9190 — 35 226 0,440 - 10-3
10644 — 40 183 0,364 - 102
12320 - 45 143 0,291 . 103
14 344 —30 105 0218-10-%
16 975 — 55 70 0,149-10-3
20977 — 60 37 0,080.10-3
31723 —63 7 0,016-10-2

_Jan cpamHenus BHUMCIEeHHOR TakwM o0pasoM TeMNepaTypw ¢ HaGmo-
mennoft C. MoxopoBHieK COCTABHA CAeRyomylo TadmHuky?!),

1) ,Met, Zischr.*, 1921, crp. 316,
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Bucora B xx g 05 1 1,5 2 3 4 5 6 7

BhiagcaeHuas TeM-

nepatypa - - . (10,5 7.0 | 4.1 1,2 |—15|—69[~11,8/—16,9]—22,0/—26,4
Haé6amonennas tesM-

neparypa . . . (10,5 7.4 | 49 | 25 0,1{—5,0 [—10,7—16,9{ —23,7[--30,8

Bucora B #x . .| 8 9 10 11 12 13 14 15 16

Buuucnenpas TeM- . |
neparypa . - . [30,7]—34,8 38,2 [—41,4 |-—-44,1|—46,8|—48,3[—51,3|—53,2
HatawonesHas rem-
neparypa . . - (38,0|—44,4 |—49,6 |—52,8 {—54,2|—54,4] —54,4|—54,3|—54,0

Hpunenennue YMCAd HATAANAHO HOKA3WBAKT Rpeobaadarouiee 8ALRKRUE
Ay4uCmoil snepIun N sepmurasvioe cmpoerue ammoceps. Habmonaw-
WHeCs DPACXOXACHHA MEXAY BHUHCAeHHeM M AeHCTBHTEALHOCTBIO O06DAC-
HAIOTCH, OCOGEHHO B HUXHHX CI0AX aTMOCPEPH, KOHBEKUHMOHHHMH TOKAMH,
a B 60nee BBICOKMX CAOSX — MPUCYTCTBHEM BONSHOIO NAapa, O yeM OyAeT
pedb HHUXE.

§ 28. Bompoc o6 ycroddmsocTs pamrHopecHs arMocdepsl. Mo cux
Nnop BO BCEX HALIRX HCCAENOBAHMAX MW He NPHHHMANH RO BHHMaHMe npe-
BpalleHHd TeIVIOTH B MeXaHMYeCcKYIO sHepruid H o0paTHo, npexnojarag,
yTO aTMOChEPa HAXOANTCH B COCTOAHMHM MEXaHHYeCKOTO PABHOBECHR H YTO
8 Hell He HaOMOMaeTCd HHKAKMX HBWXeHKA W TeuendHW. Teneps MH AONKHH
NCCAE0BaTh, NMPH KAKHX OOCTOATENbCTBAX BHIOAHAITCA 3TH MPeanono-
weHud, Has 3Toft menn Mo HOMKHHE OyneM BOCHNONb30BATLCH HEKOTOPHMH
YPaBHEHUAMH MeXaHHuyeCKOH TEOPDHH Tenaa, K BHBOAY KOTOPHX ceHvac K
fepeknem.

Ecay equHnNa MaccH rasa, saHWMawoumas o6beM ¥, NOAyYaeT HEKOTOpoOe
KOJAH4eCTBO Tenda d{}, TO xacTs NOCAeAHerc Moliner Ha IOBHINEHHE TEM-
nepaTypH rasa, & OCTANbHAA Y4CTh-— HA YBENHYEHHe Ero O0beMa, NPHUEM
GynerT cOBepnieHa ONpeneNeHHas Mexanuyeckad pabora. [lepmas gacTh,
OueBHRHO, PaBHA ¢dO, rae c — ymeasHad TeNJ0eMKOCTs [a3a NpH MOCTOAH-
HOM OOBeMe, B TO BpeMA Kak BTOpan pasHa Apdv, rae A-— Teniosofl
axsuBajleRT paboru. Takum o6pasoM

dQ=cd®-+Apdo. . . {121)

[Ipennonoxum, UTO MH MMEeM 1eJ0 C MICANLHWM Ta3oM; TOraa I
Hero 6yaeT cnpaselnBO ypasHenHe Kaaneipona

pr=R®, ) (122)
audepeHUHPYS KOTOPOE, MH NOAYHYHM
pdv-+v dp=Rd®O.
Ha ocuosauny sroro mm smecto {121) mapnem
dQ =(c+ AR)d8— Av dp. (123)
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Ecau 270 Tenrosoe paclMPeHue rasa OPOHCXORUT HPH TNOCTORHHOM
4
AABAEHHH, T. &, MOXHO MOJOXHUTh dp==0, TO -d—% npeacrtasaseT cofol

TEeNNOEeMKOCTL rasa IIpH NOCTORHHOM JaBASHWH, KOTOpyIo Mu 0003HAuHM
yepes ¢’, ChelosaTensHoO:

¢ =c+ AR (124)

dQ = c'd® — Avdp. (125)

Ecan ras R3MeHAeT CBOE COCTOAHMe aaWAGaTHyYecku, T. e. He NOJAYHad
4 He oTHapas Tenaa, TOTAA 4Q =0, u BMecTo (125) Mu OylAeM RMeTh

¢'d® = Avdp. : (126)

Hckmouas ¢ nmomowsie {(122) orciona v, npuHuMan Bo suuManu: (124)
% monaras

L=y (127)
MH TIOAYHMHM
. 4 f: a9
L’fl = :’:—ET e . (128)

-— ypaBHenne Ilyaccona B ero mkpepesudanbHON dopue,

Bepuemca Teneps K 3eMHOH arMocdepe. [Ipeamonoxus, yro o#a Co-
CTOAT BCA H3 OZHONO HAEAJAbHOTG rasa, MH CMOXEM NpHMeHHTb K Hel
BHBEAEHHHIE Buumie ypaBHewua. Ecay vacruna atoro rasa, HaXoAWBIIAACA
Ha BHCOTE X, NepeMecTHTCH BBEPX Ka BHCOTY dx, TO OHA ¥3 cN0A C AaBle-~
HHeM p TOnajer 8 c/A0H C AaBieHueM p-|-4dp, fnpHueM Ha OCHOBaHHH
HaWAX TPEXHAX BHBOACB

dp{x) g dx (129)

Py T R B

[lycte 3T nepeMemienHe RPOUCXORUT Ge3 MNONYYEHHA HAB TNOTEPH
Tela; TOTAA MEXIY HaMeHeHHeM RABAcHHA 4P ¥ BH3BAHHHM WM K3MeHe-
HHEeM TeMreparypH. 40 cymecrsyer cootHowenne (128). M3 wero u K3
(129) cnenyer, uTo

a9 g »—1
TR T (130)

370 -paBeHCTBO HOIBOASET HWaHTH HSMeHeHHe O Temueparypu O
4acTHIK aTMochepH, KOrfa OHA NMepeMeulaeTes BBEPX HA OTPe3oK dX.
Ecau B paccMaTpHBaeMoM MecTe aTMochepH HaGJiOmAeTCH MALCHHE

-1
TeMnepaTypn c Bucofofl Menbuwee, yem —g- z ~—» TO NORHAMAIOWAACH

YacTHUZ BO3AyXa MONANaeT B CAou, 60Jee TemIWe M MeHee MIOTHHE, YeM
C0ft, #3 KOTOPOro YacTHUZ BHINTA, B HCAWNTHBIET UPH 3TOM RaBACHME,
Hanpasaesnoe pHu3. COBEPUIEHHO TaK e ONYCKAIOMAfACH YaCTHIA HCOM-
THBaeT XaefleHHe, HANDABACHHO® CHu3Y BBepX. PaBHorecne aTmOcdeph
byaer B sToMm mecte ycroRunsmm. Ecau, #Ha060poT, fameH#e TeMREPATY DR

€ BHCOTOA Gonblue, YeM —f?'— =1 10 pasnosecne GyneT HeyCTOHYHBHIN,

L
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Ecau, naxonen, cTpoedie atMochepn GYRET TaKOBO, 4TO BO BCeX CAOAX
Oyfer yaAOBneTBOPATHCA cooTHOWweH e
de (x % —
it A 131)
TO arMocthepa GynmeT HaXOAMTHCA B COCTOSHMK 6e3DPasNUYHOIO PAaBHOBECHD.
HnTerpupyn 310 ypashesHe ¥ moMHA, yTo vupn x=0 ©O(x)=8, uu
noayuuM & x—1
8(x)=80—-—-R— —X. (132)

B 9ToM cryyae TeMneparTypa sBAfieTcA AuHeHHOH DYHKUHEA X ¥ AOCTH~

raer aGCcoNOTHOr'C HYNA HA BHCOTE
;,._5_ =1 8. (133)
Jta BHCOTAa ABAMETCA BepxHeHl rpasuuei armocheps.

TakoR BUA TEMNepaTYpHOro pasHOBecHA aTMOCHepsl MOor OH YCTaHO-
BUTLCA B WeH NIPH HOMHOM OTCYTCTBMH KaK COMHEYHOrO, TaK H 3eMHOrO
US/AYUEHHSA, NOJ BANAHMEM ONHOTO TOABKO HarpeBaHus y seMHOH mnosepx-
HOCTH, NpPH NOCTOAHHOM NepememnBaluy Beed Tomuu atMocdepu. Kak uu
J&TEX ITOT CAYNaAH OT NeHCTBHTENDHOrO nNOAOMEHHs Benjefl, B TeueHHe
ASCRTHIETUA €rO NPHBOAHUAH B KayeCTse OOBACHEHMS BEPTHKANLHOA TeM~
nepaTypHolt cTPYKTYPH aTmocheph.

B amoctpepe HPOH3BOALHOrO CTPOEHHR IPaHHUAR YCTORMHBOIO pPaBHO-
BECMA}HMEET MECTO TaM, rae npexpal.uae'rcx yOnBaHHE TIWIOTHOCTH € BHCO-
Toft, T. e rTaM, Cae

d,
&) o, (134)

3ToMy YCHOBMIO MH MOXEM NDHIATE HECKOJABRKO uryio gopmy. C mno-
MOmBIO ypasMeHns cocTosHus (21), x0TOpoe MOWer OHTb MePRMHCAHO
B BHAE

P(x)=“ﬁ e(x)’ {135)
(134) nepexonuT B
degx) __ _ d8(x)
p{x) 8(x)’
. 7. e, seaegctsue (129) :
8 (x) g
F — %" (136)
HeycroflauBoe paBBOsecne nepecraer CyuleCTBO3ATh, KOrZAa MafAeHue
TeMmepaTyps C BHCOTOR CTAHOBHTCA GOAblusid, Yen -}%—.

C noMOWRBIO BHBEZEHHBIX YCAOBHY MOXKHO CYAHTbL O TOM, HAXORUTCR AU
paccMaTpHBaeMas uaCTh aTMocoepH B paBHosecun. OxassiBaercs, 4TO
amasocepa, HAXOIRWARCK 8 COCMORKUL AYRUCMO20 pasKosecus (cnywaR,
H3ydeHHHA BRlue), Sydem HAX00umMbcA MAKICE 8 COCMORHUL ycmolgu-
8020 NEXQRUHECKOI0 pPASKOBECUR 8 MOM CAYIae, €0 ONDeOeseRHOe
ypasnenuex (116) nadenue meunepamyps ¢ suicomol Mewdue, 4eM

—%— ":l. 310 GyneT UMeTh MECTO, e/ YAOBACTEOPSETCA HEPABEHCTEO

RS asn
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3T0 yCaOBHE BHMOJAHAETCA BO BCAKOM Ciydae, eciH z}-f;-. Kunetn-
YeCKas TeopHs Ta3oB JQOKA3HBaeT, 4YTO AJAS OOHOATOMHOrQ rasa x =
=%' AAs ABYaTOMHOTO rasa w.:=—;—, MR TPEXATOMHOT O xz-%-. 3enm-
Han ammocghepa, xoropas BO BCeft CBOeR Toulle COAEPMUT TOJNBKO TaKue
ra3s, HOX007Ch 8 COCMOTHUL AYHUCMOZO PASHOBECUR, HOXOOUMCR mMAKiCe
8 COCMOSKRG MEXANUHECKO20 PABHOBECUR,

CopepuieHHO HH34e¢ OOCTOMT €10 € YCTOWYHBOCTBHIO PRBHOBECHA ATMO-
¢hepH B TOPHSOHTANBHOM HATPABJEHHA: TEOPETHYECKH YCAOQBHA PABHOBECHA
3JeCh HHKOrQd He BHIIOJHAKTCA, FaXe DPH CTAMOHADHHX YCAOBHAX o0iay-
denut. Mmenno u3 (120} cienyer, 4T0 B 3TOM cayyae atMmocepHoe na-
BACHUE Ha 33RAHHOM BHCOTe x qeagercs dyHkume#t O (x) u, CACKOBATEALHO,
8 pesyasrare (118) dynkunest 8y, Tak kak B cpenHeM roAoBOM Beinyuna O,
fsageTca QpyHkuued reorpaduyecKOM IWIHPOTH, TO, flepeMelaack BAOAbL
MepHaHaHa, MH Ha OXHOR u TOH Xe BHCOTe X OyaeM HMETb DasAHYHEIE
sHayenud p(x). YpasHenue p{x)==const npeacTapAqeT, OYEBHAHO, MepH-
JHOHANBHHE KPHUBHE IOBEPXHOCTEH PABHOIO RKABAEHHA, KOTODHE B 3STOM
caydae FBAAIOTCA IOBEPXHOCTAMH BpalleHus. STH NOBEPXHOCTH HE COBNA-
HAIOT € TOPH3OHTANbHWMH 3KBHIOTEHUHANLHWME TNOBEPDXHOCTAMH CHAHL
TAXECTH, BCACACTBHE Yero BOIHMKAIOT ABHIKENHA BO3AYX3 NapaaneasHo
STUM IOCTeIHMM, BAZONb MepHAHAHOB, Tak Kak yca0BMsi OONyYeHHR Ha
geMHON TIOBEPXHOCTH HadeKO He CTaUHOHADHN, TO B AERCTBUTENbHOCTH
9TO SBJEHAE BHIPAKAETCA elle GoAee DE3KO H SHAUNTENBHO YCXOKHASTCR.

HepasHoweploe pacnpenenedye TeMNeparyp BHOAbL Hapaiielell Beger
K TOMY, YTO NOBEDXHOCTH PaBHOIO ARBAEHNS He BANIOTCSH NMOBEPXHOCTAMH
BpAUIEHHA, 4 KOJIeOZHUR TeMnepaTyYPH CO BpeMeHeM BHISHBANT MOCTOSH-
HHE MOMHATHA H ONYCKAHWA STHX M300apHUECKUX NOBEPXHOCTeH; K OITOMY
NPUCOECMHALTCA elle B/AHAHHE OTKIOHAOINEH CHANW Bpamerus 3eMmnu. Mu
HE MOWEeM [ORbIIE OCTAHABAUBATLCR KA MATEMATHYECKOM ONHCAHUW STHX
SBNEHHM, TaK KAK OHH yXe OTHOCATCA K 06MaCTH AMHAMMYECKOR MeTeo-
DONOTHH.

- § 29, Bauanue poggHOro mapa Ma gpoteccH H3JAYYEHHS B ATMO-
chepe. Eme Tunmane noxasan, 4To Jyyncrast SHeprus 3aMeTHO TOIMO-
uiaeTcd B atMocdepe He TVIARHHMH €€ COCTABHHIMM YACTAMH — SIeMeHTap-
HHMH razams (330TOM W KHCIODOAOM),-—2 MNPEHMyWeCTBEHHO ra3oo6paa-
HEMH H napooOpasHHMH coefuHeHuamu, [Ipexne Bcero B aTtMocdepe
HAXOMATCA BONAHOR Map W YrAEKHCAOTA, MOrAOWANIME 3HAUHTENbHYIO
YaCTh COMHEYHOR DafHaLlMM ¥ MOYTH BCE BeMHOE H3/iY4eHHe,

Mu paccMOTpHMM 3llech STO #BJeHHe M JAaOHM ero MaTEeMaTHYecKyio
Teopuio, HToOm He CAHIIKOM YCAOMHATH HAlIW DPAacyeTH, MH BBeleM HeKo-
T0pHié ynpouleHHd. Beuay Toro uTO nPOUEHTHOEe COAEPKAHHE YTAEKHC-
JOTH Aa¥e 8 CAMHX HHXHHX CA0AX aTMOchepH OUYEHb He3HAYHTENLHO,
He Gonee 0,03%,, Mu Gyxsem paccMaTpuBaTh Cyxoff BO3AYX BMecTe C yrae-
KMCHOTOH Kak MPOCTOH ras W BHAEGNHM TOALKO OAMH BOAAHOH nap.

Ypasuenns (29) u (35) no3poas0T BHDPAIUTH 3aKOK YOLIBAHHA MAOTHOCTH
amaacthepu ¢ BRCOTOR B Buge

@
P(-’E)"_"‘ Pleﬂﬁ'i‘ Paehﬁt (138)
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THe p; H py O3HAYAOT NAOTHOCTH CYXOrO BO3AYXAa W HOANHOTO Napa Hemo-
CPeNcTBEeHH® y 3eMHO# noBepxHOCTH. BMecro H MM noacTasHM ofmie-

npuRaTyio Beanyuny 8000 4, a smecro H' —- BEAHUUHY gscoo-me'rcranu

¢ dopmymoft (34). lpexne, ognako, MK OMKHH CKa3aTh HECKOALKO CAOB
O NPHMEHMMOCTH HanMCaHHoR BHule dopmyin. Kak MH yXe mnokasanw,
OHA BHBeJeHZ B NPEANCNOKEHMHM H3OTEPMHUECKOH aTMOCHepH; TeM He
MeHEE OHa AAeT Pe3YyAbTaTH, BMNOJHE NPHIONHHE ZIAS HAHX uedeil.
B srom moxHO yYOeaWThCH, CDABHWBAR BHIYHCAEHHWE IO HeH 3HAYEHHA
p(x)c masnwmu Taba. 11 !). Bauanne TemmepaTypel, ymeHbIIapouUeACH
¢ BHCOTOH, HA NIOTHOCT: OKA3HBACTCA CAWIIKOM HE3HAYMTENBHHIM, YTOOH
noMentaTh NpuMeHeHn Gopmyan (138), KOTOpoR MH 3KeCh M BOCOOMb-
syeMcs, He BXOAA B paaGop maabHeHwuX JeTanelt. BTopoe ynpouleHue,
KOTOpOe MH 3IeCb CYHTAEM BOSMOMHHM CHETaTh, COCTOHT B TOM, YTO MH
UPHAHCHBaeM BCe TOrMOLICHHE cOMHeYHOR pPafgnalkl CYXOMY BO3AYXY M
yraekuciore. Mut moaaraem, takum o6pasom:

-2 , =2 ;-2
a(x)=a B, g (xy=ae H4ae ¥, (139)
T. €.
—a.H ’ —a Hwa’g
Py=e" """, p,=e 1 23, (140)
Torza screncrene (70)
_®
"
W(x)=(1—A) W,e~ 2% - (141)
u scnegcteue (83}
-z
1 7
cB‘(x):--?-(l—A) Wm(l—]-—'—;--fl’—-_—:ﬁ;p: +
a,+ae B
X @

o0 - oo ———

i_ = ; H _3®
-{—ai‘f e " TH gx i) J‘ et T, 'Fdx). (142)
o

z
Henan MORCTaHOBKY @ He B ==y u WHTEIDHPYd mno YacTAM, Mb
nonyyaeM

x
fe"‘"‘ﬂ'“?eﬂ%sdx——— ! fe-v T dy =
a afhﬂy yay=
17 _2 CH -5 9 R 3y
_— —p" < e B <.
al[azﬂs pa (e +a;He, + ﬂfﬁe)]’

1) Cu, ,Théorle mathématique®, rae ma cTp. 210 Takoe cpasHeAKe NPOBEACHO
rpadHYecKAM NyTEM.
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U BpUMeHAR ypasueHue (104), mony4asm CAeAYKOWHA peayabTar:

d ’ =
LA =
B () =g (1~ A W {1+ ——g oo T+ —ph Ot
ﬂ-{-a,e
ay 2 ,"% __E 2 _“;_ 9
+a_1'[afﬂﬂ_pa (" +ait +""_afﬁ‘-"]}' (143)

Hekoropas rpoMOsSgKoCTh BHBORA ITOr0 YPABHEHUS HCKYAeTCqd €ro
3aMeYaTeNbHHM DEBYIBTATOM, — KMEHHO, UTO meXnepanypa 8030yxe docmu-
2aem MURLMYMG YHCe Ha Koreuwoil awcome. UHToGH 9T0 [OKa3aTh, Ml
npoandepeHtHpyeM STO YpaBHeHue M0 X W NAPHPABHAEH IPOHIBORHYIO
HYA10; TOTAA

e

—,—‘,-mpa[al(ai+a'.e"’f’>“~—~ﬂ( Tl §+a§,,,)]+

a @

2a a,

e R ), Tf‘+—-—(e H+ 7)=0. (49

Ilpu 3TOM MW COKpaTWAW BCe BHIpaweHHe Ha e 7 , 4TO 03HAYaAET, 4TO
H AR X == 00 TEMNePaTypa AOCTHraeT 3KCTPeMyMa, A4 MMEHMO, YTO 3Jech
HMeeTCa BTOPHYNHH MunyMys. [Tomns, uto Bcnencrane (140) Inp,=—a H
H MO/Iaras A COKPaU(CHRS AHChMA

. ’
e H =z (145)
Mb nony'um BMecto (144) ypaBuenue
2 x
@+ dPY —a} (6, + 6,7 —2E =0, (146)

Orciona nerko BHYHCAXTS BRCOTY X, H4 KOTOpoff TeMmmeparypa Bo3-
IyXa ZOCTHr2eT aGCOMOTHOrO MuMHHMYMa. IlAs TaKOrQ BHYAC/AENHS HaM
HeOGXO0AMMO HMETh HHCAOBOE 3HayeHre H (xo'ropoe MOXHO TOICHHKTD

pasruM 8000 x), 4 TaKxe BeARUHH 2, a H a Kax MH yxe TOBOpHIH,
00 HMMEKWHMCH JAAHRLIM, TNOATBEPXKIeHHRIM Buqncnemteu, Po =067,
p,=005 1. e.

’ H
Ol =067, e T 7% T 0,05, (147

t
lNocnenree BrpameHHe ONpeneineT npoapaquocrb Haiuel armocdepn mwia
3eMHOrO K3AyveHUsd, OOYCAOBAEHHYI0 KAK RO3XYXOM, TaK M TIPHCYTCTBHEM
BOXAHOFO mapa. Pa6ora JkxodAema ') gaeT HaM No KpaitHeRl Mepe UDH-
GAHIKEHHOEe MPeNCTABNeHHE O TOM, KAK BEAHKO yd4acTve STHX OOOMX rasoB
' B TOTJAOMEHKHH 3eMHOro uaayderua. Ilo 3KxonnMy Cyxolt Bo3IRYX BMECTE
¢ yraekucnorol morioutaer okono 25%, a BogsHOW map okono 609, .

1) Exkholm, Uber Emission und Absorption der Wirme und deren Bedeu-
tung fiir die Temperatur der Erdoberiliiche, ,Met. Ztsch., 1902,
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— o -y
3EMHOrO M3Ty4eHRS; OTCIOZ2 CAERyeT, 4To € © =075 ue * % =
==0(,40. 370 maeT HAM COOTHOWEHHE

= 10a,. (148)

Ma (147) u (148) cnenyer, uro a,==0,0501, a,—0,0864, a,==
=0,8642, n ypasuenne (146) npuaHMaer sun _ :
(0,0864 -} 0,86422%)8 ~— 0,0025 (0,0864 -} 0,86422%) — 0,0108z = 0; (149)

OTCIOfZ MONXHO HaRTH, 8TO
2==0,268,

310, 03HaUAET, YTO HAQ sucome 10-;- KX cpednas 2000ean mesnepamypa

docmuzaem MunuMyMa, 4TO, NOBHAWMOMY, TNOATBepXHaerck W Habaoe-
HASMH. 3T0 sRAeHHe HaSHBAETCA Sepxuel meunepamyproli unsepcued.

§ 30. TennonpoBORHOCTL nouBH. M YXE YNOMMHAIW O TOM, YTO TO
KONWYeCcTBO Tensia, KOYOpoe NPHTEKAeT K 3eMHOR NOBEDPXHOCTH HBHYTPH
Bemsn, HcyelaOUIE MATO N0 CPABHEHUIO € MOAYUAEMLM €l CONHeUHBIM
TENNOM; BECKOALKO RAnce MH XOKameM 910 pacuerom. ONRaxo KK TOALKD
Mb MepefileM OT cpegHero . O0AyYeHHR K OOAYYEeHHIO, H3MEHAIEMYCH
CO BpeMmeHeM, K HeCTaNWOHAPHHIM YCAOBHAM, MW NOMKHH NPHHATH BO BHH-
MaHHMe NBUMECHKe Teflla B noyse, M3mecTHo, 4TO B NOCnenHeft yxe Ha
rny6ree okoao 10 # B TeyeHHe BCero roaa TEMMNEPaTypa fIOYTH HOCTOAHHZ
H Mano OTAKYaeTcs OT cpeAHed roJOBOR TeMneparypsl Ha TOBEPXHOCTH
1n0yBu, TlosToMy /eTOM CPERHAA CYTOYHAS TeMuepaTypa Ha NOBEPXHOCTH
NOYBH BHUIE, YeM TEMNEPATYPa HA YKi3aHHOH rayGuHe, W B 9TO BpeMs
TOlA MOTOK TEnaa HWAeT OT MOBepPXHOCTH Braybe. B aro spews, caeaosa-
TeNbHO, TEMNEpaTypa y NOBEPXHOCTH HWXKe, HeM OHA Oz O6W OpPh OTCYT-
CTBUH TENAONPOBOJABOCTY NMOuUBH., QOpaTHoe ABAEHKE HAONOHAETCA 3uMON.
ARZAQTHUHYIO TEPHORHUECKYIC CMERY OTTONA Tenia oOf noaepxuocru H
MPHTOKA K Hell BHIBMBAET CMeHAa AHA H HOUYH.

Ins toro yro6H MaTeMaTHYecKM OMHCATH 3TO ABAEHHE memoodxeua
& no%ge, MOXHO CUHTATHL, KAK M 9TO JO CHX Op W AENaNR, PaccMaTpH-
BAGMWHA 3/MEMEHT NOBEPXKOCTH NOYBW IMOCKHM H TOPH3OHTAAGHMM,. [IpH-
HHM2H BQ BHUMAHHe, YTO BIOMb 9TOH NOBEPXHOCTH TEMNEPATYPa H3Me-~
HARTCR OQUeHb HEe3HAYHTERLHO, TAK, 4TO NMOTOK TemAZ, MapanneloHwR 3eMHON
NOBEPXHOCTH, HCHe3auie Maa, M OyleM paccuarpmm'b NOTOK , TenAa,
HODMANLHER K 3eMHOM NOBEPXHOCTH.

Boo6pasum BepTHKANBHYIO TPUIMY I'DYHTA, BEDXHEE OCHOBaHHE KOTOPOR
€ nnowlanuio, PaBHON €xMHMUE, COBNaAaeT ¢ NOBEPXHOCTHID NOYBH, W MpO-
crennm B HeRt apnenue tennonepenawi. OGosnauny uepe2 B (x, f) remne-
DATYDY B MOMERT { B TrODHBOHTA/EHOM CedYeHHH NPU3MB Ha [Ay6HHE X,
TOPHSM GyneT MPeACTaBAKTL COGOf rpaaveHT TeMmepatrypw B Hanpap- .

ox
JileHUH B03PACTAKINNX X {T. €. BHH3), MEPTEHAKKYAAPHHR K S3TOMY CeqeHHio"

B CHAYy OCHOBHBIX TIONQKEHHR MaTeMaTHYECKOR TeOPHH TEnJAOSIPOBOXHOCTH

7

ax. 732, MuneHRopmY.
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Yyepes 970 CeueNHe B EHHMMLY BPEMEHH NPOTEYET TOIAZ KOJHYECTBO Terua,
paeHoe

0% (x, £
P — . )
roe K o3uayaeT xosghunyuenm menconposodnocmit nowes. lepes mpyroe
CceYeHHe 3TOfl MPH3MH, Jexallee HAa dx TAyOKe MepBOro, 32 TO Ke BpEM#E
npoTeyeT KOMHYECTBO Ten/ja, PaBHOE
(38(.:‘.1’) f"-a‘}{x‘ t)
Q—=—K[2E2 4 58 4],

ex

Takny 00pasoM B 3JMEMEeHTIPHOM OGBEME, 3aKMOUEHHOM Mexay o60HME
CeucHUsIMH, OCTAaeTC? HEKOTOpPOe KOANYECTHQ Tenaa

Q=0 —0=k2524

KOTOpoe HOANET, OTRAEKA’ACH OT pP23THYBRX BOSMONKHWX NpeBpameHHG
TenAOBOK SHEPrH#, HA MNOBHIMeHHE TeMmepaTypH &(x, £} 8TOro snemeHTa.
OGo3nauas 4epes ¢, YOeAbHYIO TEMAOEMKOCTh MOYBH, T. €. TO KOMMYECTBO
Temnna, KOToroe Mome'r HACfeTh eNMHHLY ee Maccw Ha 1° ® vyepes Po
MAOTHOCTh TIOUBH, MHl Hai/fleM, HYTO B HaIIeM SJAEMEHTAPHOM oﬁ‘bewe
BAKAIONEHA MACCA p, X M YTO YBEAHUEHME KOAMYECTBA IAKAIOYEHHOTO
B HeM Teillad Ka a’Q BbHI3GBET B QAHKHRY BPEMECHH NOBLULEHHE TEMNEpa-

TypH ?i(aiti) , OnpefeNIeMOe PABEHCTBON
dQ == ¢y, 2"_((;;;{1 dx.
Honaras
K 2 ;
X e 150
3 Cpp - (150)

rre a¥-—Tak HasWBAEMWN x0Suyuenm MmeMnepamyponposodHoCmL nHo%aN,
MR NOAy4MM H3 NPEeABAYINHX ypaBHeHMH HoBoe:
38 (x, 8) 0%8 (x,

370 ypasierHe B 43CTHHX NPOH3BORHWX BMECTE € PACCMATDHBIEMWME
Aanbile TPaHHYHHMH YCIOBYAMM YNDaBAfleT Temaonepexayell B Mouyse —
BAXKHEM KAUMATHYECKHM (PAKTOLOM, MEXAHM3M KOTOPOro HETPYRHO M3y~
YHTh. IIpn sTOM neneCooGPa3HO BHAYANE HCKMOYHThL M3 TMOAA HAWero
3DeHHA BAHRHHE aTMOCGEDPM Ha O6rydeHne 3demuolf nosepxHoCTH. Mut
APCANONOXMM, YTO NOCREINSA OTKDHTA HENACPSACTBEHHOMY NeHCTBHIO
COAHEUHHX nydyel. Kak MBl yxe BHAeAM, KOAKYECTBO PAAUZNHMH, NOAYHaE-
MOR 3eMHUH NMOBEPXHOCTHIO, JIETKO BHPA3NTh MATeMaTHYeCKH: 0!0 ABAMETCH
nepuoasyecko yHxndeR BpeMeH® W MOMXeT OHTb NOITOMY NPEACTABASHO
€ NOMOmBIO psna Pypee 3 Buxe:

Zn 4
WV (t)=ay+a, cos =t4-a, cos-];.1E £+ .

sk sinn— £ b, sin L (152)
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3pecys 7T o03Hayaer nepPUOR— roi, KOraa pedb HAET O TOROBOM XOje
o6ayyeHHa, M JAeHb, KOrAa MH OrparnynBaeMcA CYTOY: BIM XOROM. [lra
TOro YTO0HR He YCNOWHKATL HAWHY BRKAZAOK, MBl IDHMEM, uTO H2MOKCaH-
Hu#t Buiue pax (152) CBOZMTCA K QABYM nepﬁmt yaeHaM o, CAeloBa-
TeALHO!

W, () 2= ay - a, cos ?"t (152 bis)

HeTpymuo mepefiTH OT 3TOTO uHacTHOro ciyyad k obulemy. OfosHauny
"epe3 4, NOr10WATEAbHYIO CRnOCOoOHOCTD 3eMHO# NOBEPXHOCTH RIS COA-
HeYHON pajMalMK, TOTA4d 3eMHad MOBEPXHOCT: H3 NajAOMEro Ha Hee
xonnyecrsa pajnannu W, (f) sa eaumHully BpEMEHH NOIJAOTHT KOJIHYECTBO

2
Q=a,W; ()=a, (ao -+ a, cos —z’f— t).

KpoMe sToro, Kak Mpl yxe €Ka3aldH, CylleCTByeT MPHTOK TEM1a K OBepx-
HOCTH N3 3eMHHX Henxp, PaBHHA B eRNHHIY BpeMEHH

98 {0, t)
Q=K== (153)
ldcqeauoaenue 3HaKa MUHYC B 3TOM BhpPaXKeHHH OGBSCHAETCH TEM, 4TO
OHO NDRACTRBAACT KOJAHYECTBO TENAa, OpHTeKalouee K NMOBEPXHOCTH, T. €.
B HanpasaeHnH YOWBAOIKX X,

B cymme 3cMHas NOBEPXHOCTh MOJAYY2eT B eNHWHHLY BPEMEHH KOJMHue-
CTBO Tenua, pasnoe Q;+ ¢, M B TO XKe BpeMﬂ H3/ly4y2eT B COTNIACHH
¢ ypasHenueM (46} xoinuecTsO Tenaa E-_a c8 Ha aemHOff mopepxHo-
C€TH YCTaHaBAMBAETCA M103TOMy 20COAIOTHAR 'remneparypa 9,,, npu KoropoH

NpuXOA H PAacXoX Tena GyRYT paeHH MexAy coboil. ITO NpPHBOAHT
X YPaBHeHMIO

a (ao ~+a; cos 2% t}—i—K ob {0 ) a;ce;.

4
Tak Kak Mbl HENOCTATOUHO TOUHO 3HdeM BEAHYRHM @, H @,, TO HX OOHYHO
€YHTAOT PABHEMH JPYr ApYyry:

a,=a,, {154)
Torna mu nonyuum
(ao+ a, cos— - t)+K ob (0 ., apoﬂ;, (155)
RPH 9TOM
0, =273°4 8 (0, ). (156)

Ilns yoro STOGH C TMOMOWBIO NBYX COCTABIENHNWX YPaBHeHHH onpese-
ante Temneparypy U(0,f) nopepxHOCTH nouYBE, MY JOAKHM 3HaTh
4% (0,
~—5_‘{—[); NO3TOMY HaM NDHAETCA peinnth Goaee 06wWyro Sagayy W onpe-
REJNTh TeNJOBHE yLIOBUA B NOGBe, HA NMOBEPXHOCTH KOTODOR npoUCXomar
ONHKCAHHEE W3AyueHNe M MOrAQLIECHHE Tenaa.

Hama 3anaya MomeT OWTb peltieHz B KOHeuHOH dopMe B TOM Cayuze,
ecaH Mpapasd 4acTh ypaeHenns (155) auHeRma po otvowesnio x $(0, £).
370 HMeer MECTO TOABKG TOTA2, KOTAd NOAYaMOANTYAA TEMNEPAaTypH
8 (0, ©) wana mo cpasnenno ¢ Cpeane#ft aGCONOTHOR TEMNEPATYPOR mo-

™
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BEPXHOCTH noupu 8, = 273° - §,. [lockonbky TaKx OHO # e€CTe, MOXHO
1ONOKUTE
8, =8,148, #(0, £) =9y Ab,
OTKyHa CAeRyerT: 45
4 nt i

<8, = o8} (14 3-)".
Pazjaras 370 BWpaMeRH: no OuHoMy HbioToMa m OnycKas Mamoe HHCAO
Ll B CTeNEHAX, BHIE NEPBOH, MOAyYMM o

90
oB% == o8} [1 +4 i@'—éi;&'t] o (B} —468]8) - 1588 (0, ¢).

[Tonaran
(B8 — 16,3 ) = hw, 46 =4,

&
;;"“—Ra = Ap =""Al' (157)
MH ponyyaM pmecTo (155) ypastieHne
08 (0 ) 2
80, ) —-R——-=4A; 1 4, cos - ¢ (158)

Takum 0o6pa3oM Nen0 CBORMTCH K TOMY, 4TOOW HMaRTH 4aCTHu# uHHTeE-
rpans ypasrehna (151), yaoBacTBOpAIOMMA BHBEREHHOMY HAMH rpaHMy-
Homy ycnosrio (158). flomoxsm nra storo

B(x 8 =e“+$w,
rae « W §—nocroanune; Torna § (x, £) Gyaer uacTHuM wurerpaaom (151),
eCH TOMBKO YAOBAETBODEHO yCAOBHE
a = q9p2. (159)
Jlerko BHAETh, YTO BHpPaXKEHHEe

8(x’ t)___._zc:eltf-('ﬁﬂ._'_c;e‘af'f‘ﬁﬁ_[_c’x_!_c"

» xoTopoM C. C' C;» C,—— NpoussoNbHHE NOCTOAHMHEE, TOXKE GYRET YACT-
HBIM unrerpanou ypasneum (151), ecam TONBKO @, ¥ §,, @y B f, ynoBire-
TBOpsAOT Nonapuo ycaoeuio (159). IToacTasnm
a, =IiN, a,=—IiN,
rie N-— HReHCTBHTE/bHOE YHCAO M i — MHHMAA eAHHHLA; TOIAAd SHAYCHHA
B # B, OYAYT CONPAKEHHHMA KOMNIEKCHNWMH BEAMYHHAMH, TAK KaK ONHO
M3 HMX TIOJy4aeTcd ¥3 APYroro, eciH Mu B BHpawkeHnn (158) 3ameusem
~-§{ na —i. TaknM 06pPa3oM OH¥ UMEIOT BHI:
Bi=L4iP, By=L—iP.

Moncrasaas atu pupaxenusa B (I159) u npupasnusas apyr APyry Ac#cTeH-
TeAbHHE M MHHMBIE YACTH NOAYYEHHOrO YDPaBHeHMA, MU HaRaem

I N
2 L}

31="(1 + i) P, ?9=(1““')P~

Pe=l =
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Taxknm 06pa30u
[Tlo n3secTHOR q)opnyne 3itnepa
et SNEHPD _ co5 (NE - Px) == i sin (Nt - Px),
H MH OOJNy4yHM, monaras C:+ C; =C; E(C: - C;) ==Cy rpe C, n C,—
., TIOK& NDOH3BOALHHE IOCTOSHHHNE:
¥ {x, )= ™ [C, cos (Nt ~}- Px) -} Cy sin (Nt + Px)] 4+ Cox -+ C,-

Tloactaeum 970 BHpaxehue B (158) u norpebyes, 4TOGH NOAYYEHHOe
PAaBEHCTBQ YROBAETBOPANOCH TOXINecTBewHO. Torga Mm Hafinew, 49T0 A%
STOr0 HEeQOGXOZUMO BHINOJAHEHHE cn’enylomux ycaosufi:

N= -T- ,
—RP(C+C)=A4, }
C—RCy= Ay

IlocTosHHON P Mu MOXeM NMPHAATH ABAa 3HaueHHA, PAaBHHX A0 afico-
JOTHON BensuuHe, HO DA3THYEHX 1o 3Haxy. Ilpu nonomsurtensHom P am-
nANTYIa KoAeOaHHA TemnepaTypel OGyReT HEOTPAHWUEHHO pacrty ¢ FayGu-
HoA. Mol sckmounM 37OT cayuafl Kak HSHHUECKH HEBOSMOMKHHM H TIPOTH-
BOpPEYALNK TOMY, YTO MH CKa3adu B Hayane naparpada, w npuaagHmu P

OTpRUATEeNEHHH 3nakK. Toraa
. -
a ‘/-_;;’ ash)

¥ (x, ¢)=8-%V§[C‘cos(-2;-t __i‘/E
+c,sm --t—~——]/-—-)]+Csx+C (162)

Ecau Mu noxenaem BHUKCAKTH CPelHION TeMAepaTYPy 3a WHTepBa.
BpeueHH T, TO KAXKAOMY NONOMHTENLHOMY 3HAYEHMIO OOOHX TPHIOHOMe-
TPHYECKKX WI€HOB MpaBofl 4acTh ypaskeHuwst (162) GyXeT COOTBETCTBORaTH
PaBHHA OTPHRATEABHBIH WiEH, M MH NOJYYHM -

d(x)=Cx+C,.
Cnemosartenpno, C, mpencrasiser COG0A CPefHION TeMNepaTypy 8, 3a

BpeM8 7 Ha nOBePXHOCTH NOYBH, B TO BPEMA KakK Cs npeacrasaser cpexn-
HAd Fpajnent TeMOepaTypH Ep (‘rax HA3MBAeMbiff FEOTEPMUYESCKHR Ipa-

anent). Orciona M HaXORHM .
C,=18y Cy==g,. {163)
W3 (156), (157), (160), (163) caeayer, uTo
a0 (273 4 8,) = a,ay -+ Kg (164)

2 TN G -G,

(160)
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T. €. 8§, eCTb T2 CPeAHKA TEMIEPATYPA WOREPXHOCTH NOYBM, KOTOPAX CO-
oTBercTayetr cpeluemy obayvenuo W, =a, VYpasuerna (160) n (161)
IO3BOASIOT ONPEACTHTE OCTABWIHECA ABe NOCTORHHMe €, H €,, H 3Jamava
TeM CaMuM OKaswBaeTCs pemeHHOR O XOHUA.

Moxro npumars RoayuenHEOMy pemenmio Goaee mparxsadyno dopwmy,
TOROKHE

C,=Bcose, C,==RBsinet),

T. €.

ge=ct, B=)C+C, (165)

T2K KaK TOTAA MH MOAy4UM

z K3
Y(x,)=%+g,x+ Be @ V_f cos (2%”‘ — % V -;—,— s). (166)
TemmepaTypa NMOBEPXHOCTH NOYBH TeNeps PaBHA

8(0, ) =%+ B cos(?r"- t~e). (167)

§ 31. TeunooGven B HOuee, 3aNA3ALIRAHAE TEMICPATYPHHX SKCTpe-
MYMOB. YpaeueHue (166) maeT HaM mnoaHo® npeacTaBacHKe O MeXaHu3Me
TennooSmena B moyse, K3 Hero npexie BCETO CleNyeT, YTO AMIAHTYAH
KONeO6aHue TeMNePaTyPul HA ABYX DPalMuuHBX rayfunax X, H X, DPaBHR

COGTBETCTBEHKO:
Y l/ X
@=2Be ' T,

_ny (168)

a,=28e ¢’ 7T,
7. €. ¢ BO3pacTaHneM raybRuu B apu¢meTHYeCKOW NMPOrpeccHd aMmiauTysa
yOHBaeT B reoMerpnyeckoif nporpeccuy, 3aTyXaHHE aUONWTYAN BHPAXKeHO
Tem CHibHee, 4eM Mewbile nepuon 7. TemnepaTypa Ha rayOuHax X; — X,
HNOCTHF2eT CROMX KDaHHHX BSHIUeHMP B MOMEeHTH f; ¥ f;, KOTODHE [JerKQ
BHYHUCAUTD M3 YPARHEHHH

P2 _x,‘/";?__ 2x _,'_"'_!.VE_..-—
»T—t, <V Fe=mw 3 b~ F e T=mT, (169)

rie m-—a060e ued0e YKcno. Buunrag ApPYr #3 Apyra STH PABEHCTBA, MK

Hanaem )
'_._“1:&_‘/ I 170
4= =4 i (170)
Beanyuua
Xe—X2 .
7;—_—,;—-“‘

npeacrasaser cofo#t, QYeBHIHO, CKODOCTE, € KOTOPOK TeMmepaTyYpHue KO-
f1e6aHHS PACAPOCTPAHAWTCA B NOUBE, H, CIEAOBATENLHO:
ix
c=a - 7y
T
1) H: cMewHB3Th 3TOro ¢ ¢ HIXACHOM SKAHNTHXH, KoTopuill B pasgexe I Guix
oGo3uauen roxe weped &, [Tpum. nepes.

>
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B onrnopoanO# mouse, T. €. [PK NOCTOSHHOM @ M NpH 3amanHoM 7, 3Ta
CKOPOCTb TOX€ nocrogHHa. YeM Merpwe nepuwof 7, TeM Goabiue CKOPOCTH
PacnpoOCTpaHeHHs ¢.

Oapenenns w3 uabmoaeHwil .aMMAUTYAN @, H & HI¥ MOMEHTH £, R £,
MOXKHO, BOCIONb30BABIUHCh MPEALAYUIMMH YPAaBHEHHAMH, ONpeneanTh KO3-
PHRHEHT TemilepaTypONpoOBOAHOCTH Nousn a? Tak, w3 ypasnenuit (168)

MOXHO BHBECTH
2

k] Xog— X
PP JUY o Sankad W W 172
Tl & ar2)

Ga

Ecnn y nac umeercs 6oabiue Asyx ypasHenuh Tuna (168) wan (169),
TO BePOATHERWYIO BeTHMMHY a@® MH HOJAYYHM MO CIOCO6Y HAMMEHbIUMX
KBaApaTtos., Takux BHUYKCACHHH 3Havednsa a® clefiaHo GONLINOE KOAWYECTBO;
OHK Jlatd Da3sAMYHKE Pe3sy bTaTH B 3aBACHMOCTH OT cocCTasa mouss. He-

' KOTODHE Pe3y/bTATH BMeCTe ¢ COOTBETCTBYIOUMMH JHaueHuAMH K u C,=

=,p, (TENNOEMKOCTHIO TOUBH) B cucTeme eauruk CQM (cantumerp-
TPAMM-MHHYTA) NpPUBENSHH HUKE:

a2 C, K
PasaspT. . . . . ... 047 053 0,25
Necuauruft rpyer ., . . 0,52 031 0,16 ‘
Fpawur .. . ... .. 09 052 047
Hecxanpk . . . . ., 139 046 4,64

ﬂ-ﬂil CKAMHCTON MOYBLR MH MOXEM NPHHATHE oxpyrneﬂuue BEJHYHHEL.
a G K ‘
1,00 050 0,50, (173)

H4 OCHOBAHMH KOTOPRX MH CHE/NZeM HeKOTOPHE pPaCHeTH, NOACHAIOUIHE
H3/I0eHHYI0 Buitre Teopwio. Iloavsyacs ypassensem (168), mm Haipew,
YyTO Ha rry6dHe 10 4 FofoBas AMNAXTYHA TEMIePaTyPH yMEHLINAETCH A0
8,79/, cBoeh BeAnuMuH Ha MOBEPXHOCTH, a Ha raybune 30 x — no 0,065%.
B 3eMaRCTHX rpynTax ona Oymer eme MeHbwe. TO e ypaBHeHHe INOK2-
BHBAET HaM, YTO CYTOYNHHE KOMeGAHME TeMNepaTyphi 3aTyXaioT eme ro-
pa3fo curbiee. Ha Goabwmx rayOHHax Temneparypa OCTaeTCH B TeueHHe
BCEro rofla MOCTOAHHOM; OHA He H3MEHAGTCA CO BPEMEHeM H 3aBHCHT
TOALKO OT rAYGHHK, BO3PACcTaf BMeCTe ¢ mochAeAHelf, KaK 9TO MOXHO BH-
neth u3 ypapHenus (166). Tlocaeanu) ynen sToro ypasHeHus TaM CTaHoO-
BHTCR TaK Ma/Jl, YTO pacnpeleNeHde TeMnepaTyp B IOYBe MOWeT OHTh
UPENCTABACHO CAERYIUMM BHPANEHHEM:

8 (x) =18, + g,x. (174)

TloBnuen#e TeMnepaTypsl ¢ rAYOHHOR, T. e, 'PANMEHT TeMNePaTYPH £,

TaKKe H3IMEHAETCH OT MeCT2 K MeCTy; H3 BCeX HMMeHxca HabmoneHw#

MOXHO BHBECTH, UTO B cpefReM Ha Kaxawe 33,3 ¥ TAyOuHn (TeoTepMu-

yecKas CTYNeHb) TeMmepaTypa yBeindusaercd Ha 1°. Orciona cpemmee sHa-
4eHHe g, PaBHO :

&p==0,0003 zpadycfcx. (175)

Ylo Lignnpuuy, cpepuas TeNIONDOBOZHOCT: RNOPDK, M3 XOTOPHX CID~-

JMeHa 3eMHA% NMOBEPXHOCTh, B eaununax CGM pasHa K =0,35. Iloaromy
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RBOTOK Tenna, uAymHMA u3 rayGOKHX c/I0eB K 3¢MHOR MOBEPXHOCTH, PpaBeH
Kgi,a 0,000105 7%%, T. €. 5_5 kasfe00. CosocraBiedme ¢ 4HCTaMH
Ta61. 3 NOKA3WBAET, KAK HESHAZHTEALRO STO KOMMUECTBO Tena IO CPag~
HeHul0 ¢ TeM TennoM, koropoe 3exas mnosydaer oTf Coauma. Orciona
MOXHO 3aKNIOU#ThH, YTO BHCOKHE TEMNepaTyps BHYTpH 3eMan me oxasu-
B4IOT HHUXAKOro BJIHAHHA Ha Temneparypy 3eMHOI NOBEPXHOCTH K HE HUMEOT
sHageHna A kaumata 3ewiau. COBEPIECHHO TaK Me fed0 O6GCTOANO ©
B re0JOTHYECKOM NPOUIOM, U60, KAK TOABKO PaciiaBAeRH®H 3eMHOR wmap
NOKpHACH TBepAOH KOpoi Toammuof#t Beero B 1000 4, BHYYpeHHsR Te-
NAQTA €r¢ He MOrAa NMOBHCHTL TEMNEPaTyPy erc NOBEPXHOCTH haxe Ha 1°,
Co apemens npespaiienus 3eMAR H3 APKOH 3Me3il B TeMHOE MBDPOBOE
Teno —— NPeBPallleHNAs, KOTOPOE B KOCMHYECKHMX eJHHHLLAX BpEMEHH MOXHO
CYATaTh MOYTH MTHOBEHHHM, — TETN0 3eMHOA aTMocHeph W aeMHOH MOBEPX-
HOCTH HMEET eAWBCTBEHHHM UCTOUHHKOM CONHEYHOe H3JyueHue.

BHyTpeHrHee TensNo 3eMAR He ABAHETCH KAYMATHYECKHM (aKTODOM:
3aTO AN KJAMMATA ¥MeeT O0AbillOe 3HdYeHHE HaKONAeHHe TENA2 B HOBEPX-
HOCTHHX CIOAX MOYBM, NPOACXOJAsillee IHEM W B TeueHue Temaoft nosjo-
BUHB TOJAa. JTO TenAO 3eMHaA NMOBEPXHOCTH BO3BpaWaeT aTMoC(epe HOYBKD
# 8 TedeHde XOACAHGR HOAOBHHN roza. 3Iech MH N3IUM MaTEMaTHUECKOe
BHpaXeHnWe 3TOro Tenaoo6opora.

Tlotox Tenna, Tekymuit 0T 3eMHOM NOBEPXHOCTH B TAYSE MOYBL, Ode—
BAEHO, PaBeH

aQ 28 (0, 6) ,
@ =K

uo BeaencTeue (166):

8 (x, O ;] l/‘; -2y - 9 * l/; )
_—.ax—_.*gr,.___a_ .fe a Ccos (T:__&_ Fi‘.'__e _-—
2 x‘/n )
——sin(T-t-—“a -?:'—3},

T&K 9TO
38 (0, 1) B I 2 n
.-_a..;_.._-—gr _a_... ._r_ cCs (._f_. t+_-‘£__e)'

32 uHTEDBAX BpEMERM OT f; HO {; HpoTeyer OT 3€MHOA NOBEDXHOCTH
B HeAp2d KOAHYECTBO TeNaa, paBHOE

In

Q¢=ﬁ T f.cos(-";f—x—}—{—— )dt:

tl
— z,
‘ NCRVe NS
=2 V= [Si“(r‘ '4*_')],1'

npHYEM ONYWEHO BRYHCACHHOS Danee OYeHb NANOE KOINYECTBO Tenaa
gpK (t;—1,). Tlpn pacuere TennooGMena B noyBe STOT NOCTOAHHHN NOTOK

Tenna, WAYIHA U3 rayOuHs, MOXeT GhTh YCTPaHEH K3 PaccMOTPEHWS.
Hloncrasnng & nanucanHoe BHIE BWpaXkeHBe TO 3HadYeHwe f==1f,, KO~
L3 7 a0Q

2n
Topoe A3eT -~ t + F = » COOTBETCTBYIOWEE ~7- =0, 1. e. MO~
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MEHT, B KOTODRIA RaxkonseHde Ten/ia B nouse (OTAaua Tenaa 3emHOff mo-
2z
BEPXHOCTRI0 HEAPAM) HauMHaeTed, M mid £, SHayenue, Haouee —F -4

3 3
-4 —e= % T. & MOMeMT, KOr#a 370 HAKONICHMe NDRKPAmAETCA,

MY TOXYYWM COGCTBEHHO BENKUHHY TeNJOOOMEH2 B NOuBe
2KB T
Q== ]/ 5 (176)

Kak Moxuo Guino OM¥zaTh, 95Ta Beluuuua PaBHA MOAHOR aMRANTYAe KoJe-
Gaund Koaudectsa Q. [loasayace maa a® u K paxusiMit, HPHBEACHHLMM
B (173), Mu HafiieM, Hanpumep, AN CYTOMHOrO TeNACOGMEHA, NOACTABAASR.
T == 1= 1440™;

Q1== 15,2 Br HaA,
A And rofoBOTO OG0poOTa, MoacTaBagn 1 = 525 960™;
' Q=290 B,.

B aTux BHPaxeHHAX B, npeacTasaseT coGo# noONOBMRY CYTOYHOA aM-
MAMTYIH, a B, — NOJNOBMHY TOJOBOH AMIAHTYAW TeMNepaTYpPH Ha 3eMHoHi
nosepxHocTh. Tak, maa B, == 10° b naxonum Q. = 152 xas; a3 B,==10%
Qr=2900 Kaa,

Hakonaenne Temsma B notiee 32 CyTKH OTHOCHTENBHO GOMblle FOACBOIC,
TaK KAK OHO BHPACTaeT NPONOPLUMOHANLHO KOPHIO KBaADATHOMY H3 ne-
pHoaa. BcnencTeme 9TOrO HAKOMIEHHN TeMaa AMMJHTYAZ TeMNEPAaTyphl
8 (0, £) menbwme, uveM oma OWaa Gu NPU OTCYTCTBHH BAMAHWA NOUBH..
Kpome Toro, 3Tp Hakonnense Tenly BH3HBAET 33anazAhiBaHHE SKCTPEMYMOB
TEMIePaTypPH.

Jan Toro YTOGH MATEMATHYECKH OMKCAThb SABJeHHe, MH R fNepPBOM N{H-
GAumeHnd NPUMEN, 4T0 BeIHuHHY ODAYYEHHS 3eMHOH NOBEPIHOCTH MOXBO-
OpeACTABHTH B BAAe N{OCTON TPHronoMeTpuueckod dyuxuun (152). B srom

cAyuae BeAHYKHA OGNY4eHHN HNOCTHIaeT MAKCHMYMa B MOMEHTH, XOriaa
L 2 i
T t,=m=, rie m— A1060e ueaoe wKcAo, Ho, kak MH BHAUM U3 BHpa-
wenus (167), TemmepaTypa NOBEPXHOCTH NOYBM HOCTHrAET MaKCHMyM2
o .
B MOMEHTH, KOraa —T“— f,— &= mw., 3ana3NuBaHKE MAKCHMYMa At =1, —
CAEROBATENBHO, PABHO ' ‘

Af = e,

T
2x
1. e, scaeacTene (165)
T C,
Af = 97 a/rctg T
Ha (157), (160) u (161) cnenyer, yro

LT K :
At == o arctg T (177)
K+apal/
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Benuunua 4 ecTh QyHKOus Cpenneit TeMnepaTyPH OREPXHOCTH MOYBH Yo
IOas 8,=0, 10 u 20° ee 3HaueHns pasHu coOTBsTCTBeRAO (,006185,
0,006890 u 0,007647. [Moab3yace cpefiieil H3 TUX BEAHYMH B LOOCTAWNAR
B HanmKCaHHOe Bwiue BupaxeHune BMect0 K H a® naunnle uz (173), a Taxwe
OBHYHO TIDHHHMAENYI0 BEANUMHY @, = 0,92, Mp noxy4um

Af = N 1 o
1 40,0128 ]/_? .

o
IIpunumas, 4T0 CyTOUHWA XOX 0O6Ayuenus BHpawaerca topMyno# (152 bis),
Mul Ha#geM, nonmaran 7 =1= 1440™, yrO 3ana3gLBaHAe TeMNepParypHHX
3IKCTPeMyMOB pasHo 2%32%44%, a zns romosoro mepuoga, npu T = 525960™
OHO OKAKETCA paBHM 987433m, Ileppas M3 3THX ABYX BHYMCAEHHHX TeO-
PeTHYECKH BEAMYMH OYEHb XOPOWIO COrA4ACYeTCH ¢ HAOMONCHUAMH, B 0CO-
6eHHOCTH B OTHOWEHHHW AHEBHOrO MAKCHMYyva TEMrepaTypH; O 331a3lnBa-
HUM MHUHUMYMA TeMnepaTypH peub Oyrer Huwe, Bropas u3 npHBSAeHHHX
BEJIUYHH, T. €. 3aMA3AKBaHHE IKCTPEMyMOB TEMIIEDATYPH B FOXCBOM XOfg,
ropasjo MeHslue ReRCTBUTEABHO HaGmonaemoro. Ilia Toro y4yrobm obbHC-
HHUTb 3TO fAB/JEHHEe, ME JROJXHK TMDHHATE BO BHHM3IHAE W BJAHAHHE aTMO-
<chepul, .

§ 32. ®opma cyrouroit kpusofi remumeparypu. BcaeacTeue mpepuis-
HOCTH CYTOYHOro X0na OJAY4YeHHR KpHBan XO0A2 TeMNepaTypn 82 TOT XKe
HHTEPBAN BpeMeHH uMeeT 0COByl0 dopmy. ITomy OOCTOATENLCTBY OHIH
TIOCBAIEHH MHOTOYKHCACHHNE CRNElHaJbHBe HCCAel0BaHHA, HO TOJNLKO pa3-
BWTAA BHILE TeOPHA IMO3BOJAAET YeTKO M HArAALHO OOBACHWTH BCE XapaKTe-
DPHCTHYECKHE OCOGeRHOCTH 9TOH KpuBof, MH OCTAaHOBUMCH HA 3TOM BRO-
npoce moapobuez. Jag TOr0O 4YTOOW HMeTh MepeR COG0H KOHKPEeTHHH
TIDHUMED, ME U3YYUV¥ KPHBYIO HOPMAABHOTO CYTOUYHOrO XOfa TeMnepaTypu
Ha 2xBatope. [Ipy 2TOM MW OTBAEueMcH OT BAWHAHHA arMocdepel W cocpe-
JOTOYHM HAUWE BHHMAHWE H2 TEMIOepaType CaMOre BEPXH:TO A0Sl TOYBH.

BooGpasix, y1o CoaHue HIXOAUTCK HA CPEIHEM PACCTOAHAH OT 3eMan
p=1 # uTO CKAOHEHWE ero HMeeT cpefHee 3Ha4eHue, 1. e, 6=90. Torma
no dopmyaam (18) u (19) pazaena 1 cyTounuft Xoa OOGAYUEHHS MOKHO
TIPEACTABHTE BHpPAXEHHEM

arctg

W, (£)= B, cos o, {178)

Mockonbky aeno umeT o cpelHem xo1e obayuenus, MOMXHO MONOKHTH
=i—" £, vIe T==24% v { O03HauaT CpeAHee conHeuyHoe Bpemw. Bean-
apHe B, MH jamaM Takoe 3HaYEHHe, NPHM KOTODOM (CpelHEe CYTOMHOE
-06JydeHBe paBHO CpenHeMy ToOOBoMy. Tax Kak B HailleM cayuae m0=-'%

K CYTOWHAas CymMMa paaMaudn pasHa W, — :? By, T0 cpennee oOayyeHHe

B,
pasHo —1_9-. OHo nonxHO OHTL DapHO CPefHEMY TONOBOMY HANDAKEHHIO

pamnauHM Ha 3xeatope, T. €. 0,6106 xas. Orciona caepyer, uro
By =10,6106 - © xaa.

Bupamenue (178), npencrapiadouiee NMPNCTYR KOCHHYCOWAY, Cnpasel-
JRBO TOMLKO IR WHTEDBAAA BPEMEHM MEXAY BOCXOAoM w 3axonom Coanua,
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T. e, 49 —% <o < -;— Houtlo o6GnyyeHue OTCYTCTBYET, H XOX €r0 H30-

6paxaeTca OTPe3KOM INpaMoff, cosiazawnielt ¢ ocelo abcuuce. Meao c¢po-
JUTCA K TOMy, YTOOH BSTH 8¢ 4acTH KPHEOH CYTOUHOTO XO0ja OOAY4YEHHL
NPEACTARATE QAHOH HEenpepnBHOA dyHKUeR, DTO MOXKHO CA21aTh, BOC-
nofe3oBasuuch panaMn Pypse B Buie (152), TeopHa sTux papos nmact
ChefylLiMe 3HAYEHUS KOIDHIUKEHTOB:

ao——f W,(H)dt; a, =—IW(.*) cosz{!-ftdt

2 . 2
=?J. Wl(t)sm—:ztdt;
0

‘¥ B MPHIOKEHHK K NAHHOMY C/HYYAI0 MH HAROAUM:

_ B B, 1 2B 1 2B,

=T T ATy T ATT T oo
=1 2By =_.1 28 — 1 2By
%3 T ? ="% =z T x>

1 2B 1 2B 1 28,

M= R W Ty a0 Me= Ty x

Kospuunentst ag, g, aq, -.., 8;, 05 by ... BCE P2BHH HynloO.

Tak xak Kaxaomy -rpnrououerpuqecxomy yjneny (152) coorBercrayer
aHANOTHYHHHA 4reH Bupawenns (167), To CyTOUHHA XON TeMmepatypH Wo-
BEPIHOCTH NOYBH HBOOGDPAIMTCA PRAOM:

3(0,)=9,4B, cos(g_‘—“ t'—zl)+32cos(5€x—t—e,)+
-+ B, cos(;zt—e‘)—}-Be cos(—?‘i t—ae)-{—-Bs cos(-—l—fi t-—ea). .

fipn srom 8, nano ¢opmysost (164), 8 KOTOpOH MOXHO ONYCTHTE UJAEH
Kgp. 3uaueHus e, &, ... W 8, B,, ... MoxeM HaliTK ¢ nomomsio (160),
(161), (165), noacrasada sxecto 7 3HAYEHHR -:,_%, ~}. Takum ofpasom

MH NOAYYHM Ciaeryollee BHpaxKeHHe A CYTOYHOrO XONa TeMaepaTypH
Ha ROBEPXHOCTH NOYBH.

8 (0, £) = 26,39 - 22,80 cos (— —377'5% )+
+ 7,16 cos (<25 — 39°10° 28") —1,02 cos (-S-:i—- 40°44'48") +-
40,37 cos( 12n¢ 41"28’38”) —0,18 cos ( B 41°55'217) 4
0,10 cos { 2. — 42°13'55") — 0,07 cos (25 —— 42°27°40") -

—~+ 0,04 cos (Eﬁt— -—492°38’31” ) — 0,03 cos ( 32xf 42°47"19').

Hag Tore 4robm RaTh HATAAAHOE TPENACTABAEHHE © ROJYNEHHOM pe-
3yALTaTe, ¢ HOMOWBIO Tpeamnymied ¢opMyan Obild BHYUCAEHH TeXnepa-

Fl
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TYPH A4 MOMEHTOB, OTACNEHWHX TPEeXWaCOBMM HHTepsaioM. [loaywennme
JNaHHHE mpUBEXenH B caeayioleR Tabmuue:

flo noayaHS lNocxe noayaun

o | 3 6o | v | oam | s | ogn o | o

13°,2

8.8 59,7 2509 4,5 34%0 | 33°3 1996 l 1392

dopua KpHBOH CYTOUHOTO XOAA- TEMIIEPATYDH H306paKeHa Ha puc. 13.
Kax nerxo puIeTb u3 TaGaHUW H KDUBON, MHHMMYM TeM{epaTyp na-
naer #a socxon COAHUZ; SaTEM “NAYMHRETCR KPYTOR MOABEM KPHBOR TeM-
nepaTypsi, KOTOpas HOCTHIaeT MAKCHMYMa ‘BCcKope Nocre 2B momoayaws.
Orciofa HaUHHaEeTCd NaAeHHe TEMNEPATYPH, nOCTENEHHO 3aMelaRiouieecs
A0 MoMeHTa MuHuMyma. Bee 3i0
68— TaK, ¥OpOWO COBMAaxaer ¢ pe-
'] 3ynnTaTamy HaGMOREHUR, 4TO MH
MOXMXeM CKA3ATh: F84eRUE Menio-
O0MeERa 8 1no48e Moxcem enoiwe
yoogsemsopumessro o6sRCKUNS
17 1 KQr HeCuMMempPUuRyio (Gopmy
T > CYnoKo20 X00a meNnepamypu,
max u Habaodaexoe 3ana3dvi-
R ENENEEE sarue OOOUX  IKCMPEMYMOE
o mampin ot pasgin * mexnepamyp .
__ § 83. Bropam ocaosras
Puc. 13, npoGaema MaTeMatTuieckol
KnpMaroacruyu. Huverphposa-
HHE YpaBHEHMA MSAYYeHHN AN HecTAlKORapHOro <caywas. O6pa-
Ia%Ch K CAYYaw, Korna OGayuerke ABAACTCA fEpeMEHHOA BelWUHHOR,
K3K 3TO H €(Ts B HERCTBHTEALHOCTH, MH He HOMKHH YNYCK3Tb B3 BUAY
TERJIONPOBOAKOCTH HOYUBH, KGO NyTeM TENJNON{OBOABOCTH HaCTh MOnyuae-
Moro 3eMned CoAnEYHOro Temiaa NHEM M B TENJOE BpeMst rola NOT/CLIEETCH
NIOYBOH, HAKONARKCL NOCTeNEHHMO B sel, ¢ TeM, uToOH OHTH OTHAHHON
0o6paTHO HOYBIO H B XOJAOAHOE BpeMf romd. TennooGMeH B moype ABAgeTCa
BAXHBIM KIHMATHYECKUM (AKTOPOM, KOTOPWH TeCHO CBA32H CO BCEM MeXa-
HHIMOM TEDMHYECKHWX HRJACHHA Ba 3€MHOM TOBEPIHOCTH. YYET 3TOr0 Tenac-
ofMeHa, 2 Takke H3IMEHXEMOCTb BEIHYHHH OOKyYeHHN ypessHyaltio
3aTPYAHRIOT  pelleHHe  nocrasieHHoR  3amau. HecMorra wma  aro,
HeoOHYafHag ru6KOCTh METON0B MATEMATHKHY MNQ3BOASET MHAM TOHATH W
OINKCAaTL BCe AETANH ITOrO CJOKHOrO SABAEHHS,
[Toxnoe pemenne 3TOR npobaeMH GnAO TOAYYEHO TOALKO Helasuo ).
CnoxHocts APKMEHEHHOrO MaTeMaTHYeCKOrO annapara BAOAHE OKYnaeTcH
OO/MBWIHN IHAYEHHEM ITOTO PemeHHd.

58 88 %
"4

HYMuxrankosnu, KoareGanna TemNepatryphl B PasiHyHKIX CAORX aTMocdephl
{na cepGerom sawxe), Mporoxosw CepBexofi akanemun, u. XXXIV, 1929 r. B ,Théo-
srie mathématique* ara 3anaua pewena 6Be3 y9era TEIODGMEHA B NouBe H fPH
AEXOTOPHX APYTrEX YNPOMI3WMUX NPeANOAOKEHHSAX.
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Y106 NONyunTh YRNOMAHYTOe DellleHHe, MB SIPHMEN, YTO PACCMATDH-
Baemad 44sTh 3eMHOR MOBEPXHOCTH BMeCTE C NPH/ICTAOLUIUM CAQEM aTMO-
chepnl MOAYYaeT HEKOTOPOE KOMUYECTBO CONHEUHOM DHEpPrHH, KOTOPOe
MEHAETCS MO NepPHOAMYECKOMY B8aKOHY. ITOT DNOCKeRMME ANA CaAyHaer
rON0BOr0 M CYTOYHOro XONa 06AySeHMs MOMeT OHTh MpeiCTaBleH ¢ HO-
Momplo praa dypre, umeomero BHE {152). CoBepmeHHO AGCTATOUHO
ADHNATE BO BHHMaHHe TOJbKO HEDBWE JBa YiAeHAa STOro PEAa, T. €. NO-
JAOXHTDL

W, (f) =ay-}a, cos E;.it, {179)

TaK KaK He COCTABHT HUKAKOA TPYARHOCTH nepedATH O 3TOr0 YacTHOTO
cayyas K obuemy.

KpoMe HMxHHX CloeB, B KOTOPHX NPOHCXOAKT KOHBEKIWR, BCA ATMO- -
chepz wparpepaétci MPEMMYINECTBEHHO TeN/JAOBHM H3AyYeHHEM 3eMHON
®OBepXHOCTH. Tlo3TOMY MOXKHO, KaK MW 310 yxe Xenann B (86) u (87),
a TakkKe MPH HIydYEHUR BEPTHKAABHOTO CTPOEHHA ATMOCHEpH, C:yClIeXoM
nonowuth @, (¥)=0, a,(x) =kgp (x). Torna )

oW (x, &)
ox =0, (180)
TaK 4YTO NO 3eMHOA nosepxnocrn JOXOAMT KOMKUECTBO Ry4HCTON 3Hepruu,
pasroe

W0, £)=(1—A)(2+3, cos ), (181)

KOTOpOE [MOAHOCTHIO MNOIAOMIAETCH ITOBEPXHOCTBIO NOYBW, KGO Bce OTpa~
WeHut yxe yuredH B Kodpuiluente A. Kpome Toro, 3emMHas MOBepXHOCTh
noayuaer- eme atMochepHoe Ternomoe uanyuenne O (0, £), KoTopoe co-
BEPWIEHHO TaK e MNOTNOWIAETCA HAUEND, H, HAKOHell, HEKOTOPOE KOMHYe-

© CTBO TENN2, MAYMSeE NyTeM remonponmzuocm u3 nounu, Qe BCREACTBHE

(153) pasnoe
Qp e Kw . (182)

dx "
npAYeM X HANO CYHTATH BO3PACTAOMMM B rAy6hL [(OYBH. 3eMHad MOBEPX~
HOCTH CaMa HCMyCKaeT Temnosoe usaydyenue U(0,£), ‘B Tak KaK B KaXAHR.
MOMCHT UPHIONL H PacXOR AYURCTOH BSHEPrH¥ NOMKHE OWTL DIBHBL, Ml
HMeeM .

U0, fy=W(0, £}-+0(0, t)+Q,'.

IIpukumag Bo smumaune (57) u (182), mueem
2(0, 4+ W, 64k 209 _

Ha pepxueR rpaunue armocdeptt AOMKHO BHNORHATHCR TPINRTHOR

ycaosue (63).
TL70THOCTs arMoCheph MM MOXEM € HOCTATOWHOR TOYHOCTBIO ONpeRe-

autk u3 dopuynu (87), 1. e,

=0, (183)

p(x)e=poe % . (184)
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Iocneausns suecre ¢ (44) n {180) mo3soageT NpHAaTL AHdepeHUHANBHRM
ypaeuenuam (58), (61) u (60) cxenyromufi BuR:

Y (x. ¢ -F

_—éj—)=k2poe E2(x, 1), (185)
dZ(x, -5 08, ¢ ’
—-———(gx L Jp epoe E —g—), (186}

UeyBL(x, 1) 20D,

=k Y(x, ). (187)
Tax kak coriaco (184) aTMocepa TeoperHyecKM NPOCTHpaeTcs B Gec-
KoHeuHocTs, TO (63) 3amenserca uepes

Y (oo, 8~} Z (oo, t)==0. (188)
o8 ((l' Dy k4081 (x, £), Tax

KaK MepBHH M3 HWX NpPEeNCTAaBAfET TIPFIHEHT TeMNEpPaTypw B TOuBe,
a BTOPOH COIEPWHT YETBEPTYIO CTeleHb TemflepaTypn. OAHAKO 3TH 3a-
TPYAHEHHR NECKO "yCTPARATE,

Temnepatypa nNOBEPXHOCTH MNOYBH BH[ZKAETCR C MNOMOWBIL (op-
myau (167) Ttak:

3anauy OCTOXHAET IPHCYTCTBHE ujieHOB K

80, =B+ Boos(F 1 —e). - (189)
HMsyyan rennoolGMeH B mOuBe, MW YyXe HAWAX 3HaYeHHE rpa,tmeura
TeMNnepaTypH B 1O4Be 08(0 t)

68(0 1) B 21:
==V Feos(Ftti—e).

Nockoabky gT O4YeHb Mand, MW MOXEM MMepenucate 3TO B BHRE

980, B 2 In 7 )
oV T [T(“W’)"‘]'

Irto Bupaxenne pasHo [cM. (189)] paswocra § (0, £) — 3, ymuomeHHON Ha

2= T
— ‘/_*T » B KOTOPOR BpeMs f yBeNHYeHO HA 3HaueHHe Pa3HOCTH (basT .
Taxuy obpazom

asmt)___l/‘"‘[ Ot+ )_%]-

Tak Kax MH uMeeM JAeJ0 C ONOBHM XoaoM TeéMnepaTtypu, TO C N0~
CTATOYHOA TOYHOCTHLKY MOXHO HNPUPABHATH TEMIIepATYPY MHOBEPIXHOCTH

rmousn $ (0, £} TemnepaType npunexamera K Heft cnos Bosayxa & (0, H.
TaxnM obGpasoM

#®O,H__1_/ 2= T .
“ox = a T [ﬂ' (0’ t+T)_—8°]'
TaK 4YTO ypaeHeRMe (183) 3aMeHMTCA CaenyIOIIHM:

Z0, )4+ (1 —A) (ao-—}—a‘cos Q—Rt)‘x
X 2 [a'(o ¢4 )—? ] (190)
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O7 ueTBePTOM CTeNMEeHH TEMIIEPATYDH Mh MOMXeM OCBOOCORMTBCH Takum
o6paaom: nepuofy T COOTBETCTBYeT cpexHee obayuenve

Wm=ao,

a 3TOMY, corxacHo (109), COOTBETCTBYeT CRelRyloH[ee DACHPEACneHHe TeM~
NepaTyp B BO3ZYyIIHOM cToAle:

h
082, (¥) =5 2 (1— 4) [1 4 [0 () a'x].

Moncrasans ciona sepaxenue p(x) us (184) u uHTeprpApys OT X a0 A,
MB OAYYHM

0B, (5)= % do (1 — A) (1 + kgpoHe” T;
Ho, B cuay (30)
: poHd =M
PaRHO Macce cToaba aTMocdeps, NPHXOXANIETOCA HA EJHHHLY 3eMHOR
NMOBEPXHOCTH, TaK UTO .
08!, (x) == 5 ao(1 — &) (1 F kM~ ), (191)
Ioaaras )
0, (x) =273 1 (x),
T. €. c6o3nayas uepes {}:n(x) CPeAHIOI TEMINepaTypy BO3AyXa 32 e
puon T, naMepennyio s rpafycax LleascHs, mu BUAMM, 4TO AZDOGH &‘—’;‘7(;)—

JOCTATOYUHO MAJNa W YTO €¢ BRICINMH CTEEHAMH (10 CpAaBHEHHIO C EeIHHU-
uefl MOXHO npenebpeus. [IpuMenas Gopuyny OuHoMa, MM Haljaem

8¢ (x)= 2734 [1 -4 2;;’ ] , (192)

H, CHENOBaTeNLHO,
@x

27340 4-4 - 2738 oV, (x) = ao (1 — A) (1 kM ).

Tak kak ara x=0 ¥ _(x) =9,, To, BBONN OGoO3HaueHHE

I qo(l — A
§ L =0, (193)

NMONYYHM:
]

8 (=8 b EF-1) (194)

O6osnayas, naaee, yepes #” (x, £) orkaomenne nepeMeHHOH Temmepa-

TYPH BOSIYXa H2 BHCOTE X OT ee CpefHero sHavenms 8 (x), T. e. no-
Adras

o x H= hy x, H— {}; {x) (1 95)
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ME BUAWM Opexne BCEro, uro
oV (x 8 __ 0D
- 7E Fr et (196)

M, KpOME TOro: .
B (x, £)=273° 4 (x, £)=273"-4- 8, (£) -+ V" (x, =273°- 9, +

&€z
F (% )bl E—1).
O6o3nauas vepes 8, cpensiod abConOTHYO TeMneparypy 273"—}—0;

HIDKHero CAOR BOBRYXd, {TOAYIHM
. T

O(x H=0,+8"(x, )+-b( Z—1I.
[Ipumensn BHOBb (OpMYay GHHOMA M TPHHHMAA BO BHHMZHHE, 4TO

TocTenMe 1Ba YA€HA NDABOR YacTH HANWCAHHOTO BHIE YPABHEHHS MaiAH
110 CPaBHEHUK) ¢ NepPBbM, K, KPOME TOro, BBens 00O8HaueHHe

4e8) = p, _ (197)

ME Halnem:

-

ot (x, &= P 9‘,+p [0 (x, -+ b(e E—1)). (198)

Taxum nyrem MH noayuum smecto ypasaewnd (185), (186), (187), (188)
s (190) caepyomue:

WD o™ T2 (3, 0, (199)

3Z{x. ¢ ~Z oy
e TR, (200)

& 1
Tttty o2 e T+
+3 Bre,—% y 0, (201)
LY 21:
Z (0, t)»{-(lﬁ—A)(ao-{—a1 cos—-t)—_ }/_ 0 t+»— , (202)
Y (co, 8) -4 Z (oo, £)=0. (203)
Caenaem noacraHosKy x — ~—H Inz, T. e. 3aMeHHM
z 1
z::e-_ }T; (204)
TOTRA
3F(z, 8y _ 3F(z, ) 0z 1 e—“—- ay (z 8
ox 0z ox H Tz

nmpuYeM Apu X==0 z==I, 2 NpH X==00 z=0, H HINHCAHHIT BRUE
CHCTEMA YPaBHEHHH 3aMeRACTCH CaelyiOouled, yHOOHOH ANA MHTErPHPOBAHUA:

oY (z, ¢
WD pMz( 0, (205)
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0Z(z, H M'c"&" {z, &)

oz =t li}3 ?

WD 4 oMy z hp252p (e 1) 5 2B =2 ¥, 0, (207)

zq, t)+(1.—A)(a0+a1cos27"¢)=-§_ 3?3”(1,:+§), (208)
‘ Y(0, )4 Z(0, )=0. (209)

Jasa Toro uToOW HPOHHTErpHpOBATS 3TY CHCTEMY, MH HHpepeHUHDYEM
ypasHenue (207) mo 2z ¥ noayuum scaenctsue (205)

0:97 (2, 8 kyp 3V (2, 0 k2
2 L__ s T2 b=_-?“M2(z, 6. (210)

Bropuyuoe nuqnepenuupoeauue HO 2 [JaeT, MPHHMMaA BO pHuMatne (206)

(206)

&Y (2, 9 Rop 0¢97 (z i) 2 c¥ (2,0
TEor Tle — kM= =0. em

[Tonaraa
V@2, = eteittie,

Tre a; v B;— nOCTOAHHNE, MH JIETKO YBUAMM, YTO 3TO BupameHue Gyaer
9aCT KM HHTerpa.oM yparneHus (211) B Tom cayuae, ecan a, u B, yno-
BJIETBO, 10T YPABHEHHKIO

g k
a.B; -+ 228 B — &) Mla,=0. (212)

Bripamenue
n
¥(z, H=C,+ Cz+ 2 G 17, (213)
1

rae C,, C,, G, G,..., G,—npou3soipHHe HOCTOSHHBE, OyNeT TOXe
YaCTHHIM HHTErpajJoM ypanHewus (211), ecad TOABKO Kayjad nmapa 3Ha-
weuudt (x,, f,), (2 B,)... (a,, B,) Oyrer ynaosaerBopATh ypaeHenuio (212).

Beanunsa U” (2, ) npencrasaser corazcuo gopmyne (195) OTKAOHeHHE
nepeMeH (Of TeMnepaTypH BO3myxXa OT €e CpelHero 3HayeHdd n}m(x)

OBa He MOKET COREPKATh HHKAKHX 41EHOB, HC3ABHCAMKX OT BDEMEHH,
M MO3TOMY, KOHtYHO, ClellyeT GBONOMHTH

C,=80 C=0. (214)
Kpome atnro, 37 (z, #) nonxwa OurTb nepuonwueckolh dynKuHeA Bpe-
MeHH ¢ tepromoM 7. 1lo3ToMYy MK RO DKHW NOMAOKHKTH, TaK XK€ KAIK MM

Aeniany NPX M3yYeHHH PACNpPOCTpaHeHHMs TElJa R MOYBe, 4TO
=

—-
a‘——-__l T -

DTHM NBYM 3HAYEHMAM @; COOTBETCTBYIOT [ABA CONDPAMEHHHX KOMAMAEKC-
HBIX SHa4eHNd
Bi=REiP.
Mu mafineM wx, MOACTABARA NpeaANAyIiHe BupaxeHuda B (212) M npupasHu-
Bas OTAGIbHO AEHCTBUTEIBHYIO M MHHMYIO 4acTH HOJYYEHHOTO ypaBHeHHA.

Bax, 731, Mmusaxosaw. 8
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O603HaunB 19 KPATKOCTH
. 1 =cki M°
. _-"-5 ﬂ2‘.2+k§p3‘r3 4
ML Hapnew -
R — P2 == 2mer®,
PR = pky T%r%
OTCIONA CAeRyeT, 4TQ
k] 2 .2 3
Rﬂ:r’(]/'m EH kT —}—m:).
Crosiini 30ech KopeHs ROMKeH OLITH B3aT €0 FHAKOM NAKC, TaK Kax
TONBKO B STOM ciyidae R Oyler feficTBuTeapttiM. [lanee,

PR= r”(V—wzc’—f— KTt — mc) .
Ias rogosoro xoia obayyeHus, T.e. nmpu T ==525960 Mun., w¢ ncve-

3ai0lIe Mano NO CpasHenni® ¢ E,pT. B sroM emmncTRenHOM A Hac
HHTePECRON cayuae

Py e (215)
R2=P9_—;-_}’%:%M9. (216)

- Hocrosnune R n P, KOTOpHE MOXHO HallT¥ NpOCTWM H3BJAEYEHHEM
XopHS H3 Bupaxeaus (216), MOryYT OMTL B3ATN KaK C NOJOHHTEIbENM,
TaK H C OTPWHATEALRBM 3HaxoM, OGosHauaa uepes P 0J0MHUTEnbHOE
BHAYEHHE KOPHA, Ml HaReM MIR @, R f; Creayiomne UYETHpPE Napu

3HaueHni:
. 2

. 2 , o . 2n
@y == K-T; dz=——l—7~,-; A= T' a‘::—_-‘._'f—;
fi=U+DP; f=(1—)F B=—0U+)5 f=—Q—)P.
Moacrapnas oTh naps 3Havenn#t B (213), npumenss dopmyny Sfnepa
e“’;——cos?tisinnp
H 3aMeHfis NPOHSBOABHMe nocrosumue (C,-+C,), {(C;,—Cy), (C;+-C),
i(Cyg— C,) uepea Gy, G5, Gy n Gy, MH NMONYYHM CHERYIOMEE BHpakeHHe
s 8 (z, By :

¥ (2, H=12"" [C5cos (-27.1t +Pz) + G sin(Q—;- t +Pz)]—}~
+e—rz[c,,cos (Ft—Pz)+ Goin (5t —Pz)] . @D

Mcxonn #3 37oro pemenns, Mu MOXEN BHUACAMTH ¢ nomombie {206)
anayenue Z(z, £), npHyeM MOABHTCA HOBA NMOCTOAHHAA WATErpHpORanna C,-
Hanee nocpeactaom {(205), noavayach pupaxennes aas Z(z, t), MOXKO
BHYHCANTR Y (2, £), BBENM HOBYI0 MOCTORHHYK WuTerpuposannsa C,. Iloa-
CT4BASA [OAYHEHHME BLPaNeHHA B rpannynme ycaosus (208) » (209)
u morpe6oeaB, 4TOGH OHH YAOBAETBODAAHCH TOMTECTBEHHO, MB HaflleM:

CyCy=0, (218)
=— (1 —A) ar (219)
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Cs— Co Cr+ Gy 22 (Co+ G =0, (220)
G+ Gy Cy— cs—""‘(cﬁ+co—o, @21)
® M’ P

p € [(C,— Cy)cos P+ (Cs+ Cp) sin Pl +

—K— '/-3: i [C,,sin(—ll——}—P)—*Cscos (T+ P)]+

m:cM

+ S5 ¢ [(— Cr+ Co) cos P4~ (Cy - Cy) sin P] -+

]/ 2 T [C,, sin (1:- --'P) — (.‘Bc::os(E - P)] =0, (222)
c;‘ ¥ [(Cy— Cp) sin P— (C, + C,) cos P} —

— K=, e Cyeos (5 +P)+Gsin(F+P)]+

+ n cM o F [{(C; — Cg) sin P+~ (Cy -} Cg) cos P] —

_..% 2" “P[C.,cos ——P)—]—-Cssin (%—P)]=—(1"A)“1- (223)

ITH WecTL NHHeAHNX YPABHEHMH OKHOBHAYHO OMPENEALWT OCTABIBUECCH
U1ecTe HEeH3BECTHHWX MOCTOYHHHX; TeM CaMHM PACCMATPHBIEMAg NpobaeMa
MOXeT CYHTAThCAd BROJHE paspelneHHoft.

§ 34. Yucaopwe pesyanTaTh. PesayibTarn TeOpeTHueckuxX BRIKAAAOK,
H3JIOMEHHKX BHILE, NENAZIOT BO3MOXHHM YNUCIOBOH Pacier roaoBore XOna
COREPHOA TemmepaTyph Ha MOGOH l¥poTe W BHCQTe. MH KMeeM- ROCTA-
TOUHO HAZEeKHBE MAAHHHE Iad TOro, YTolH ONpeNediHTs BCE NOCTOARHEE,
BXONILIHE B BLIBEEHHMe BRI ypaBHeHHa. [anHa roxa T pasna 525 960 uun.
Macca BosaywHoro croaba, pacnoNOXeHHOro Hax 1 ca® 3eMHOH LOBEpX-
HOCTH, pasna 1033,3 2. Bucory oanoponHofi atmochepuw H nprunMaes
B 8000 . YpeasHas Temwn0eMKOCTh BO3ZYXa NPK NOCTOAHHOM oO6beMe
paera ¢, —0,17. Kosuuuent TemneparyponfoOBOAHOCTH NOYBH MH TONO~
XHM, XKaKk W panHee, passuM 49=100, a ee Koad¢HHUewT TenAOUpPOBOA-
HocTH K== 0,50, Takum ke OOPa3cM MH NPHMEM YXe NPHMEHABIYIOCH
BennyuHy R, =0,00245. MHanee, xax n mnpexne, mpHMem A= 0,40,
¢=10,76 - 10710,

IlpnBencutiNe BeAHYHHW HEIABHCHMH OT reorpadHueckoft wyporu;
Hao0ofoT, YHCAROBad BeauduHa p cBg3ana dopmynoft (197) co cpemmen
rON0BOH TeMnepaTYpOR HKXHEro /oA BO3fyxd. Jlas TOro 4TOGH WMeTH
BO3MOXHOCTH CPABHHTh HAtun pacyeTs ¢ Ha6moxennasu B Cpeanet Espone,
MH NOJ0XKHM 3TY cpeauigio pasuofl 10°5, T, e. 8,=283°5, xak mu yue
AGAANH TPH  H3YYEHHH BEPTHKAABHOro ¢TpoeHna artmocdepw. Toraa
p=0,00693 u P=10,43790, nan B yrioso# mepe P == 25°5'25", Ocrapags
BeAHYMHY @, (ROAYaMIINTYAy TOAOBOro Xoxa OGIydMeHHs) NOXa HeoNpene-
ACHHON M pewas ypabuenna (220)— (223), mu waftnem creayiomue Bu-
pameHus:

x.
T

C;=231,051a,, Ce = 66,451a,,
Cy =-—4,415a,, Cy=—582,083a,.

8F



116 BAAAHHUE ATMOCOEPH HA OBAYHEHKE 3EMAU

Teneps, MK MOXeM Hankcath Popmyay mas remaeparypu 87 (z, €):

97 (2, £) = ¢, 1,5495° [31,051 cos ("3;5 40,4379z) 1

466,451 sin (?gt_p 0,43792) ] — a,0,645¢° [4,415 cos (ZTE :q0,4379z) +

L /2mE N
452,083 sin (7 —0,43792 )] ,
npu ITOM :
x
z==g BW0

1

A}
THe BHICOTZ X W3MepAeTCcsa B MerTpaX, Temmepatypa BO3myxa, OTCUMTHBZEMan
OT TOYKM TasHud Abna, coryacHo (195) pasua

¥ (x, =9 (x) 49 (x, 5.
Nnda BHUNCHeHHs BXopdule# cooaa cpefHelt roOX0Bof TEMIEpATYpPH JAHHOTO

BO3AYUIHOTO CJCA B HaleM pacnopskKeHWH HMeeTcs ypasHeHne (191),
KoTopoe Telepb MPHHUMRET BHA

2
oejn {x) = 0,30(1 +2,5316 ¢ - m) 2,

Kak yxe G0 yXa3aHo, NpH BWUKC/ACHHH p Guino npnnﬁﬁ?@& == 281%,5.
Torma mpn x =0 OpexWeCTBYOU2E ypasHexue naer @, = 0,46334. 3ro
QUCAO UPeACTABASET I'OA0BOE CpeNHee HAaNpAXeHue COAHEMHOR paauauuu

Ha 43° WHPOTH v eMY COOTBETCTBYET [OFOBas aMMIMTYAA KoaeGanul Muco/a~
. Kan

uur 2z, = 0,490 Zaiman® TAK 4TO TPEALieCTBYHWHE Y[ aBHEHWA APHrOXHN
TOABKO IR YKA32HKWX ycaouu#, w And JUuoGoH xpyroft MHPOTH KOHCTAHTH
P, £ n CpoMmkHH GHTb BHYACACHB 3aHOBO. Mel, onHako, He Gymem genarh
‘9roro, TaKk KaKk BCe 3TH TNOCTOAHHHZ Man0 MHIVEHAKTCd I[IpRH HebOMbIIUX
U3MEHCHUAR HIUPOTH. B 310y cMbicae MH GyﬂEM NOJAb30BATHCA BHBEAEHHhMH
YDaBHEHUSMN, HE CBA3HBAA KX C Onpeleie: HOH reorpauyecKod wHPoTON.

lNpu x=0, 1. e. npu z==1, HAUPHMED, MB NOAYYHM
87 (0,¢) =8+ 48,1124, cos (°F £-425°%'25") -
2 O~z " 2 Ol 1t
+ 102,962 a; sin (37 £-425°5'25") — 2,849 4, cos (5 t—25°525 )—
33,613 q, sin (3}1 t—-25°5'25”),

WNH, DaCKPHIBAA CKOOKH H CAe14aB TNpUBENeHHE NOAOSHHX TDHIOHOMETPH-
4eCKHX YAeHOB:
8 (0, 6)=", -+ 98,907 a, cos == ¢}-41,195 a, sin % £.
Tonoxun
B cos e = 98,907,
Bsine=41,195;
TOTA2

4 (0,6) = ¥, Ba, cos (I t—s),
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H TaK KakK .
B? == 98,9072 |- 41,1952,
41,195
tge=gga07"

TO MbH HaHjem

9 (0, #) = 9+ 108,39 a, cos (L’T’f £ —22°36'43").

Capur dash, Bhpasennmii B eAWHWLAX BpPEMSHR, DaBen
2236437 2654.95 — 22420836m,
360
TAK 4YTO Mbl OKOHYATEJABHO MOAYYUM
9 (0, £) = 9+ 108,39 a, cos 2= (¢— 22422436w),

CoBepiueHHO TaKuM e 06pa3oM HazonuTCA Brpakenue B’ (x,f) npu
ao6oM x B BAIE

¥ (5, ) = ¥, (%) -} 2,8 05 77 [t — e (£)].

Beanuunn e(x) M B (x) HMEOT chexnyiolHe 3Havenus: e(x) npedcmna-
sanem cof0l 3ana30uBaHIE MEMREPAMYPHEX IKCMPEMYMOS NO OMHOWE-
Rur K sxcmpexyman obiyienus. B pedcTeutensHocty obnygenne W, (f)
JOCTHraeT CBOeR MaKCHMAJbHON ¥ MHHHMANbHOA BEAWMHHW COOTBETCTBEHHO

npu §=0 u tz—g [cp. dopmyay (179)], @ TeMuepaTypa BO3myxa HA BH-
core X — Hanboabwan npd {—e(x)=0 u HauMeHbWIasg DNPH f—e(x)=

T T
=g, T. & B MOMEHTH !=2{X)} A t=-g -e{x).

IIpenmecTRoBaBWIEe YDABHEHHE NOK23bW/BAET, YTO AMIJTHTYAA TOXOBOro
X0Za TeMueparypsl Ha BHCOTE X paBHa 2g,B(X) nNpy aMnauTyne KoxeGauns
o6ayvenns, pasHo#t 2a, [cM. yp-we (179)). Takum o6pazow B(x) nped-
cmasanem co00iE OMMOWERUE AMRAUMYON meMnepamvps K asxnaumyde
obayuenns, Pann HarasaHocTH B Taba. 12 npuBejeHH YHCAOBHE 3RAYEHHS
e(x) n B(x), paccuu-

TaHHBE C MOMOH(LIO ipe-~ ' Tabauuma 12
RHAYLIETC  YPaBHEHHs

g pRaa BHCOT. KpoMe x
'rorof) B 9aTOH 'ra()l:mue L 2.4 =(x} . B(x) B(x):8(0)
YyeTBEpTHACTOAGEL AL T
otrowenne B{x): B (D), 0 22422h36m 108,39 1,0000
wpoxsouee oy 130 | g
. xoaeanusn 4 26 7 32 76,77 07083
meMpepamype ¢ au- 6 21 4 5 66,47 0,61233
comol. 8 27 17 <5 58,46 0, 394
Tomepeeywere 1| B3R | 22 | o
AYYEHHBIMH YHCAOBLIMH 15 28 12 22 4?"02 0:3877
Pe3VALTAaTaAMH, MOXHO 28 18 10 30,56 0,2792
OTBETHTL Ha BONDPOC: .
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KaKo#f rogoeoHf X084 TeMfAepaTypH ROMKEH YCTAHOBHTHRCA B HENOABHXK-
HOMt atMocepe B €€ PpasAMYHHX CI0SX K Y HOBEPXHOCTH 3 :Mau.
Tax, mupore B 43° COOTBeTCTBYeT TOIOBOR XON OG/AYY€HHA, €CAH OTPAHH-
- YHThCS INCPBHIMH JIBYMFI YyneHaMu pPSZd ¥ OTCYHTHBATL BpEeMS OT MOMEHTA
NETHEro COAHLIECTORHHA:

W, (£) = 0,46334 - 0,245 cos = ¢ 22 __

T~ ca’uunp

Mo 7a6a. 12 stomy xony oO0AyueHus COOTBETCTBYET B HHMXHEM Caoe
aTMoC(hepPr XOA TeMIePaTypH, H306pamaeMuil ypaBHeHHeM

7 ’ — o o 2 .
# (0, £) = 10°5 |- 26°,56 cos - (t 22"22"36"'),

v, e. cpeqdan Temmeparypa 10°5 u romopas amuaurysz 53°1, pasxHas pas-
HOCTH CPENHHX TEMOEPATYP C€AMOr0 XONOMHOrO K C2MOro TeIIoro AHeR
rofa (o ne Da3HOCTH CPegHuX TeMAepaTyp Hanbodee XOAOLHOro ¥ HanboIee
TEIOro Mecsaues). .

Ha storo ypaBHeHni BHAHO, YTO B HHXHEM CAO0E BO3AYX2 IKCTPEMYMH
TEMMepaTYp HACTYNAl0T 4epes 23 AHA nocae conrmecroamuft. Paccma-
Tpusas 60see BHCOKHE COH aTMecdepH, KaK STO MW CXeJaeM B CleRyio-
meM naparpade, B Haligem, eme Oonee 3HAYWTENAbHOe 3aNa3NAHBAHHE.
Fomostie KoneGaHHd TemnepaTypH OCAabeBaldT ¢ BHCOTOR B COMIACHA
¢ AAHHHMH nOcAefHero c¢toatua Taba. 12. IIpoMexyTKu BpeMeHH MewRy
CONHUECTOAHHAMH M IKCTPeMYMaMH TeMmeparTyp MPHBEJEHK BO BTODOM
cTonbue tabanun. Taxam 06GpazoM PACIPOCTPAHEHHE TeMepaTypPHHX KoJXe-
Gaun# B aTmocthepe MPOUCIOANT aHANOCHUHO STOMY 3Ke ABJEHHIO B TOuBe,
OTAHYAACE OT HEro JHINL KOAWYeCTBEHHO.

3aTyxaHue ¢ BHCOTOH, KOTOPOE MCTHTHBAT KONEGAHHS TEMREPATYPH,
8 aTsoChepe ropasac Medpiue, deM B ouse. Ecau 6n armocdepa Guaa ne-
MOMBHMKHE, TO AMIVIATYH2 9THX KO/AeOaHKH B CAMHIX BEPXHHX CJIOAX TPONO-
chepd Owina OH paBHa nOAOBWHE AMNAMTYAH Y 3eMHOft NOBEPXHOCTH.
B peficTBurenbHOCTH 8aTyxaHne ropasfo menbime, Bule menblne 3aTyxadHue
TENNEePaTypHuX KoaeOauu#t B crpaTochepe; 3iech 3aMasanBAHHE TeMMepa-
TYPHLX SKCTPeMyMOB MOYTH He YBeAHYusaeTcd ¢ BHCOTOA. CoBepltenHo
ACHO, YTO B 3TOM CaA0€ aTMOChePH TeMhmepaTypPa 3aBHCHT eme OT KAKoroe-
TO Apyroro ¢akTopa, HaMu He FMPEAYCMOTPEHHOTO, KOTOpHH, ORHaKO,
M3MEHSeT KapTHHY Bcero seaenus. Heno s creayomed. Jo cux nop B HAmMMX
ACCACROBaHHAX MH NPHHAMAAK, YTO BCE OTPANKEHWA JyumcToH SHEPrnH
COMHIIA MMET MeCTO Ha BepXHel rpaduie aTsochepH. 3ro ynpomamuee
IPeANONoKeH!He NONYCTHMO NpH BHYUCTEHUH TEMNEPATyP HMKHHK CIOER
BO3AYX2, HO He NLH pacyeTe TeMrepaTyp ctparochepw. Orpaxedne coi-
HEYHOR Panmanu¥ NPOHCXOAWT, TMABHHM 00pazov, B Tpomocdepe, 8 KOTO-
poft nnasatr o6nraxa, XOpowo OTpaxaloiue STY paavanuio. Iloatomy 4epes
C/IOH CTpatocderl NMPOXCAHT MOuTH Oe3 oc/AaONeHHR He TOALKO TIPAMan
CO/MHEMHAN paRHauMA, RO #H panraluus, oTpaxkeHHad obmakamH. B 3ToR
ofnacTH atMocdepH Hanpaxende paguanus paseo He (1 -— A) W, (£), xax
M UpAHuMann npexne, o 6ausko x (1 -+ A) W, (¢). Pasnocrs mo cpashe-
HEID C TEM, YTO MW NONONKAM B OCHOBY HALUKX BHYHCHEHKH, PABHA, TAKHM
o6pasom, nouru 2AW, (f), 1. e. npx A== 0,40 — noyrn 80%,. HecMorps
Ha OYPHb GOMLUIYK 1PO3PAYHOCTE CTPATOChEpH, STO OGCTOATEALCTBO He
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MOXET He HOBAHATE HA ee TeMaepaTypy. Ono Bejer K TOMY, 4TO 3aTyxa-
HKe KoneGauHH TemmepaTypH € BRICOTOW AOYTH MPEKPALIAETCH, 4 MOMEHTH
AKCTPEMVYMOB TeMnepaTtyph BHOBL l!pPl6JlH)!(ZIOTCﬂ K MOMEHTaM COMHUECTOMA-
HH#t, XOTH HHKOrja He COBIAZAKOT C HHMH BIIOJIHE. Bce 3TH apnexnds Taxke
NOANAIOTCA MaTeMaTHYeCKOH TPAKTOBKe, HO 34eChb MH He MOXeM yIeIHTb
9TOMY MecTa.

§ 35. Mogosoft o6opoT Tenna B armocdepe. PesynsTaTH MpeAHLYIMHUX
naparpados mOIBOAAIOT HIYHMTH M FOAOBOA OOOPOT Temaa B arMocdepe,
€C/IH TOABKO MH NPEANOAOKKM 3TY NMOCICAHION BMOJHE HENOABHNHOM.
PaccmaTpuBast onemedr o6beMa BO3AyXa, WMEIOMHUA BHA TIPH3MH C OCHO-
BaHHeM, DaBHAM KBaAPATHOM €JWHHIle, W C BRCOTOR dx, SaKAOYEHHOH
MEWAY TOPH3OHTANLHHMH ILIOCKOCTAMH X M X -}-dx, MH Hadnes, 410 33
SABHALY BPEMEHN 3aKniovamuieeCd B HeM KOJWYECTBO Telka YBeIHYHRAETCHA
Ha

0¥ (x, ¢
ep (%) ——L. (x ) dx.

. Cnenosarensho, sepTHKaBHRH cron6 aTMocdeph, pacnoaoMeHHHA HaR
1 k8. exunHueR 3eMHON NMOBEPXHOCTH, 32 eAHHHUY BDEMEHH YREMIHUUBALT
CBOfl 3amac Tenaa Ha '

= f o () 200 DD ax (224)
Ho no (184)
-z
px)=poe”
7enag noACTaHOBKY X = — HlInz, T. e. nonaraa
Ed
z=e H»
M Hafiaem

] .
d2=——-ﬁ2dx, P(x)=9025 P(x)dx=-—"p0ﬂdz’

H, uMes B Buxy (196),

N (2,8 _ ¥ (2.0
o~ ot

T2K 4TO

d
S
1

63" (z. fq] dz.

Tax kak npu x=0 z=1 W Ipu x=o00 2=0, TO Mw B37JK npe-
AenaMd HHTErDHPOBAHHA COOTBETCTBEHHO Hyab % eAHHKUy. Tlomma, uwro
coraacuo (30) poH =M, rae M-—macca paccMaTpHBAENMOTO cronda aT-
mocdepr, moayuaem

d o0 (2,8
Q.. ch W20 4. (225)
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Ho scaenctsue (217)
8 (2, )= e [cE cos (Fé-tPz)+ Cosia (?%:tkaz)] +
i [C,, cc::*s(‘z—;,t t—Pz) + Gy sin (2%‘1__, Pz)]"

Bpess BCHOMOraTenbHHe BeRHUMHE A, Ay, s, ¥ g, ONpeRenieMue ypas-

HEHHAMH

C.,=A cose;,, C,=—=A, sine,
B 1 1 (3 1 ) 1 ] (226}’
Ci=Ajcosey, C = A,sine,,

MBl NOXYdHM:
8" (2, £)==A,¢"" cos (‘1: f—e - Pz) ~+ Aye " cos (2—ﬂt—e2 -—Pz) ,

PV’ (2, #) i -—P 2n
a(! —-—-A 31n(Tt-»—el~—|—Pz)——--—A2e zsm( Tt—-eg——Pz)
- TIoROXMB JUIA KPATKOCTH N¥CHLMA
2% 2
Ft—e =N, -;t-—%:Nm ‘ (227)

MH NOAYYUHM
0

9 _ cM[A ¢ sits (N, - Pz)de+- 4, [ e P’sin(NQ-—Pz)dz] .
1
BooGure

f £ sin (N+-Pz) dz = 7P e’ [sm (N4 Pz)~—cos (N -+ Pz)]

TaK 49TO BHIOJIHEHHe KHTErpUpOBaHNA adeT
0

Alfe sm(M—}—Pz)dz_—-[ (1 — £% cos P— e sinP)sin N, ~—
— (1 —eFcos P+4eF sin P) cos N, ].
A f ~ 5in (N;-—Pz)dz-——i[(l—-—e PeosP+ e % sin P) sin N, —

. —(—e PeosP— e ¥ sin P)cos NQ] .

BBeneM HOBHE BCIIOMOraTelbHHE BeJHUKHH G, 02, Ny Mas dnavenue.
KOTOPHX ONpefieineTCH YPABHEHKAMM:

5’%(! —¢Pcos P— ¥ sin Py=GaG, cosm,,
211 —ecos P+ stn P) =G, sin,

. (228).
j‘j—f(l —--.e'“PcosF‘-i—e“P sia P) ==y cos 7y, )

%(l —ePeosp—e PsinP)= Gy sinm,.
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Torna
dth_ . l‘ cM{G sin [-——f — (e, 'ql)] —- G, sin [gf'ft — (- 112)]}.:
=2 cm{[G, cos (e 1) — Gy 05 (e 19| sin Tt~

—[ G, sin (g, -+ m,) — G, sinfe, + 1]2)] cos 2—;1‘} .
BBogs, nanee, HoBWe TOCTOMHNHE L M @, CBA3AHHME ¢ NPEABAY UIHMA
TNIpH OCPEACTBE YPaBHEHWH
G, cos (&g n;) — Gy cos (e, +ny) == L cos cp.J (229)
G, sin (e, + n,)— G, sin{e, - n,) = Lsin o,
MB NOIYYHM
9Q _ 2% ML sin (?1‘ t—o). (230)

Taxum o6pasoM B TeueHHe MHTepBaNa Bpemenu 0T f; Mo f, BeCb pac-
CMaT[HBaeMHit ¢TOAG BO3oyxa, Haxoasmuuica Hapg KBAAPAaTHOR eXuHaleH
3eMiof nonepxnoc'ru MOJYYHT KOJAHYECTEO Tenaa, PaBHOE

Q,__cMLfsm( t—-.z)d(g—;t)z—-—cML [cos (Z;t—(p)]:i(23l)=

Makcumannpioe HakonaeHue Temna OyAeT uMeTe MECTO 34 HKHTepBan

BpPEMEHH, onpeieasesnit PaBeHCTBAMH Q—T—t —e=0 1 :Et —0 =", TaK
4TO TrofioBoft 0GOPOT Temaa B armocdepe pamen

Q=—2¢cML. h (232)
lpueenennue Boire suavedus C;, Cg G, C;, M ¥ ¢ NO3BONAIOT BHYHC
AUTH %?Z

4
29 ~212050, g, sin (Ft—~26°4151").
Oxnaxaenne armocdeph, T. €. NOTePA €10 TENJAA, HAYMHAETCA MO3ITOMY.
yepes b
25°41/517
_&6—66_ 365d,25 = 26d1 k44'”
nociae COMHNECTOAHHY. N
M3 nofyyeHHHX YucNOBRX JaHHRIX MH Hajtzes, uTo0 roaoscd obopor
Tenna B aTMOc(epe paseH
Q=24100 qa,.
3T1oT 06OpPOT Tenha NPONOPUMOHANEH aMIAUTYRe KoseGaHud o0iyye-
o . Kar
Husa. Ha wuporte 43° wnanpumep, Mz umeenm al—-0,245cm,u, caeno-
BaTeAbHO, 3A&Cb TofoBofl 06opor™ Tenna pasew 5900 xar. Irod ammau-

TyRe xonebanni 006aydyeHuns COOTBETCTBYeT NPONODLKOHAAbHAA eH Teope-
THYeCKan amIIMTYRA KoseOGaHHH Temneparypw =+ 26°.56, 1, e. parsas 53°, 1.
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Boo6pasuM, 410 3eMHas MOBEPXHOCTL MOKPHTA CHOEM BONH, KOTOPHA MO-
WeT HAKOMAATH TAKOE e KONMUECTBO Temaa, Kak armocdepa. Tommuua

: 900
3T0r0 Ca0s, OYEeBHAHO, ACIKHA ObiTh paBHA -%-: 111 ca. Ilpu srom

.BCe MOAYYaeMoe Tenac ACMKHO HTTH Ha MOBHIHIEHHEe TEMNEPATY DU 3T0ro
citod, TAK 4TO ApyYrKe BUAK DACXOAa Tenad, KaK TadHue CHera uam HWCna-
PEHHKE, HCKIIOYeHH.

Mozsaomenue ammocepolf coanewnoli paduaguu U mensosozo uU3Ay-
YeRUST 3eMHOE NOBEPXROCME UMeem ciedcmsues 3RAUumMessnul 2000808
.o6opom menra ¢ amuochepe. COOTBETCTBYIOWAN ,TENAOEMKOCTB® aTMO-
chep paBHa TEMIOeMKOCTH* Cnos BoAW ToamuHOW 8 1,11 K. Imom
MmensoobMer amuocepn it NousK sedem K mOMy, umo 6c8 ammociepa,
PAECHAMPUBALNGR KBK HEAOE, HAYUHAENM OXAANCOQMBLR MOABKO 4epe3

‘26 OQuell nOcae Aemuer0 COAHUECMOAKUR § HARUKAEeM HAPLSAMBLR

. MOABKO Hepe3 26 Onell nocse 3UMHE0 COAHRECMORKELS,

§ 36. O6G3o0p peayabratos paagena II. Koraa coaueunsie myun nona-
AQIOT B 3eMuylo armocdepy, To, Kak 310 Guuto H3r0keHo B § 17, sHeprus
3THZ Jy4eHl npereprnesaer pPasHooOpasHHeE MApPeBPALeHHA, UYTO CHALHO
-BAMACT HA OOGAyyeHHe 3eHOH moBsepxHOCTH., MarTeMarTuueckoe usyyesue
9TOTO BAHAHWA O6a3dpyeTcAd Ha gakoe byrepa-/lamGepra, xoTopu# Gutn
fIePBOHAYAILHO YCTAHOBAEH TOABKO AN COMHEMHOrO CBETA, HO C YCNEXOM
IPHMEHIETCA M N0 OTHOICHHIO KO BCeH AYMHCTOH 3HepruH, MCXOoAMied
-or ConHua.

B § 18 n 19 6uma0 nokasamo, 4TO TWPHIONKEHHe STOrO  33KOHA
K NCCAEHOBAHMIO OCNalJeHHA Panualiis B aTkocepe He npelcTasiReT
HUKAKHX NPHHIKNAANLHNY TPYAHOCTeR, HO CBR3aHHHE ¢ HHM YHCAOBHE
.PACYeTH BEAYT K MEXaHHYECKHM KBaapaTypaM H HROBOABLHO TPOMO3AKH.
B § 20 uHamoxenn B HArAagHOR ¢QopMe OTHOCAUIMECH CIOA2 YHCIOBHE
pesyabratil. B Ta6n. 8 npuBemeHH CyTOYHhie CYMMH TEMIA IPH Da3AHYHHX
KO3(}HUHEHTAZ I1PO3PAYHOCTH aTHochepw, 3 B Taba, 9 - moayronosse
W roaosbe cyMmu Tenna. JaMHme Ta6a. 9 H3OoOpameHH rpaduuecKu
H2 puc. 12, a qacrs maHHHX Taba. 8 —Ha puc. 11. Oca rpaduxa HarAAAHO
IEMOHCTDHPYIOT BAHAHHE aTMOCHepH HA KONHGECTBO NYYHCTOW IHEDTHH,
nonyuaeMod 3eMHON TOBepXHOCTo0. B § 21 ycTawaeausaerca O6anawc
JIYYHACTOR DHEPrHH, NPaBHALHOCTE KOTOPOrO NPOBEPHAETCS NMpHBEACHHHMH
lanee MCCACADBAHWAMM,

B To BpeMa xar B YKasaHHWX mnaparpadax Mu uMmean QeJO TOALKO
-C AyqaucTofl suepruefl, moxoxsmieR 1o 3eMHOR moBepXxHocTH, B § 22 Hauu-
HAETCH MATEMaTHYECKOE HKCCAEAOBAKHE NMPOIECCOB M3/AYUEHHA W FOTIOUSHHS
-8 caMofl atMmocdepe. Has 9TO#l neiu HeOGXORHMO TFipemxie BCEre 3HaTh
cTpoenne aTMochepH B €e CTATHYECKOM COCTOSHHH, NOAYUHAOLeeCs H3BECT-
HHM H XODOWO OOGOCHOBAHHHIM 3akOH2M (H3HKH. 3TU 3aKOHK TO3BOANIOT
MaTEMaTHYECKH Hay4aTe CTpoeHHe atMucheps. Ilpeanonaras, yro arMocdepa
H30TE€PMAYHA HAH OrPAHHYHBAACH MAJLIMU PA3HOCTIMH BHICOT, MOXHO YCTa-
HOBHTb NPOCTYI0 GOPMyAy Ins yOupsaus TAOTHOCTH € BHCOTOH, 4 TaKxke
ANA OTHOUICHMSK, B KOTOPOM CMEIWaHKW Pa3fHyHHe raskl C YYeTOM Take
-H BOAAHOTO Napa Ha Pa3twyHEIX BHCOTAX. YCTPaHHB YNOMAHYTHE ynpouiamw-
e TPERNONDKEHHA, MOXHEO TIPOBecTH 60Jee TOYHOE HCCAeNOBAHHE CO-
- craBa aTMoCepH, YTO ¥ CASKAHO B ZaanHeKwuXx Taparpadax.
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Brusbse PasfiHuHHX BO3AYIUHHX CA0eB HA OCAabneHue CosHedHOro NMyua,
fipoxoAaMEero aTMocdepy, onpefensercs 3akoHoM Beepa, rmacuugaM, 9To
f§IOT/ICIEHHe paduallid B TOM HAH HHOM CJ10¢ IPDONOPIHOHANBHO €ro
NAOTHOCTH. Biarogaps 3TOMY ROTNOUMIEHRI0 KaXAad MO/EKy/aA2 aTMochepsl
CT4HOBHTCH UCTOYHAKOM ATMOCHEDHOro TEMNOBOFO M3AYdeHud. 3eMHas
[OBEPXHOCTS TaxKe MNpPEBPAlIACT IIOTAROMEHHYIO COJIHC‘IH)'IO paxnaguio
B 3eMHOe Tenmaosoe M3dyYeHHe, B § 23 BuBeqeHO YpPaBHEHHe, BHPANAI0-
iee CBA3bL MEXAY KOAHYECTBOM MOAYYaeMOoH n UHCMycKaeMod 3eMHOA moBepx-
HOCTBI0 JYHHCTOH SHEpPrHH C YUYETOM aTMOC(HEpPHOrO H3AyUeHUs M Tennao-
obopoTa B NO4YBe, ITO YPABHEHHE MOXHO NOMY4HTh, €CAM MNOTPeOGOBATH,
yTOOM CYMMa Teia, MOJAYYAaeMOro 33 eNHHHIy BDeMeHK KBajfpaTHOR eRH-
HAUefH 3eMHON MOBepXHOCTH (Cl0Aa OTHOCATCA MOTIOWIASMHEE 3eMHOA MoBepx-
HOCTBIO NPANAA K nddysHas corHeYHwe DANMANYN ¥ TenjoBoe H3Ayye-
nue aTMochephl, a Take TeMI0, NPHTEKAlOU(ee H3 3EMHHX Help K HoBepX-
HOCTH TyTeM TeMnIONPOBOAHOCTH), OGHIa papHA CyMMe TEemAa, NIY4aeMoro
0. Ilo sakouy Crepana-Keupxrodha sta nocleadsis RpOROPUROHAABHA
yeTBeproft cTeneHn 25CONNTHON TeMUepaTypPH H NMOMOHIATEABHOA CHOCOO-
HOCTH 3eMHOHl NOBEPXHOCTH.

Hafimeunoe ypasHeHue 4BAAETCA ONHHM H3 TDAHHYHHX ycraoBuft
YP2aBHewu}l, BHPAKAOMHI MNPOUECCH H3AY4eHHA B aTMOcdepe. IJru au-
<eperuuaNbHe ypanHeHus BWBOAATCA B § 24, MCXORA M8 TOrO Xe ycao-

" BHN, 9TO KO/MHYECTBO Temia, MOIMOILAEMOro KAKAM-T400 CAoeM aTMOCcepss
B ¢QAHMIY BPEMERH, PaBHO KOAHYECTBY Tema, HRYIIEMY HA MOBHIEHHE TEM-
nepaTypsl 3TOr0 CIOf, IJOC KOMHYECTBO Tel/d, H3AYYaeMOro obenMn ILIO-
CKOCTAMH, OTPAHAYMBAIIUMH STOT CAOH, TAKME MNOAYKHAOIESCA 3aKOHY
Credpana-Kupxroda., Baaronaps 9TOMy yHAdeTCHd YCTaHOBHTH MaTeMaTH-
YecKYI0 3ABHCHMOCTH MeXIy KO/MHYEeCTBOM NOAYUaeMO}t panuauuu H TeMae-
patypolt arMochepn M BeMROR TIOBEDIHOCTH, BHpaxalomyloca B dopMe
AHdepeHIHaNbHOrO ypaBHEHHS.

Dns Toro YTOGH BHPAIUTH STY 3ABHCUMOCThH B KOHEYHOM BHOE, He0O-
XOMAMO HPOHHTErPRPORATHL COCTABACHHHE RuepeHuHaTbHEe YDaBHEHHH.
3TO HHTErpHPOBAHME NPOBOAHTCA OCOOEHHO NPOCTO B TOM CAydae, eCAK
UHCONAUNA ABNACTCH BEAUUHHOR MOCTOAHHOH, T. €. €CAH MBI UMeeM CTalHO-
HapHHE YC/AOBHA O6AyyeHus. CTPoOro roBops, TaKOR cAy4al HMKorza He
AMEeT MeCTa, TAK KaX BpauleHHe 3eMad BOKPYTr CBOH OCH K ofpameHune
ee Bokpyr ConHua Bce BPeMs MBMENAIOT BE/JHUMHY HHCOAsuuu. OmHako
VIS TOro 4TOOH BHYHCAMTB CDENHHE rOJOBWE TEMNePaTyPH DasAHYHHX ma-
pannencht 3eMHOTO: Wapa, BROJHE XOAYCTHMO TNpPHHATH, uTO OGXYydeHue
Kaxaoft Mapanfead MNOCTOAHHO # DABHG CpelHeMy IORGEOMY 3HAYEHHIO
sToro o6ayyernd. IfosTomy nposeneynoe B § 25 WHTErpHpoOBaHMe YNOMA-
HYTHX AudepeHUUANbHNX YPABHEHUA AAf CTANHOHADHOTQ CAYYad MOXKET
CYHTATHCH pellleHHeM NepBofl OCHOBHOW NpOGAEeMN MATEMATHYECKOTO YUeHHH
0 KJHMarTe.

B § 26-nposexeno sHuMCAeHKe COARPHRIX TEMIEPATYD Pa3nHUHEX Napai-
Aenelt, T. €. T€X CpPeaHKX FOAOBHX TEMNepParyp, KOTOPHE MMean OH HHKHHA
croff BOBAYX2 NDH yCAOBHH, UTO aTMOChHEpa BIONHE HEMOLBHIKHA. JTH TEM-
NEpaTypPH HA3BARK CONAPHHMH, MOTOMY YTO OHH BHDak20T 3dpdeKT TONKO
onuoRk raasHON cocTaBafomeR KAUKATA 3eHAH — CONHEUYHON PpanHaDHH.
BuvAC/IeHBNEe TeMnepaTypH OTAHYAOTCA OT HAOMIOAEHHHY, Op#BeseHUHX
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K CpeAHeMy pACOpenesieHHIO CYUIH, TEM, YTO B HH3KHX WHKPOTAX QHH Buile,
a B BHCOKUX IIHPOTaX HUXKE HaG/IONEHHHX. IIpHuMHy TaKOro IBAEHMS Che-
AYET HCKATh B TOM, YTO PA3BuTas BHIE TEOpHA He NpUHMMaeT BO EHUMaHue
BO3AYLIHHIX H MODCKAX TeuyeHHH. DTH TeYeHHs CTAAKWBAIOT NPOTHBOTOMONK-
HOCTb TP DHYECKOro H NONIPHOro KIMMAaTOB, HO He MOrYT, OAHAKO, KaK
JErKO AOKA3aTh, W3MEHWTH CPEJHIOI0 TeMnepaTypy BceH 3emMHod nopepxa
HOCTH WAA aTMOC(epH; MO3TOMY #X BANSHHE MH MCKAKYHM, PaccMaTpurag
CPelHKI0 TeMNEePATYPY CJAO0S BO3AYXa, NpHAEralomero K SeMHOH nopepx-
HOCTH; BHYHCTYHHAST TAKHM OOpa3OM BENIWYHHA C TOYHOCTBIO KO AECHTOH
DOAN Tpruyca COrAaCyeTcs ¢ HabJAI0LeHHOR,

B § 27 na 0CHOBaHMH 33KOHOB TATOTEHHA K Hanyqe}mn H YPpaBHeHHS
COCTOAHH TAa30B H3ydaeTcd CTpoeHWe atMocdeps, nrHYeM OTOPACHBAWOTCH
ApexHne YNpoulamIlHe NPeanocHAKA. 3HayeHHs YOHBAHMA TeMOEparypH
H NFOTHOCTH aTMoOcdepn ¢ BHCOTOH, nOAyueHHHWE 3NeCh, TaK XOPOLo
COTNACYIOTCsT C HaGMIOAEHHHMYA, YTO MH MOXEM CUHUTATE HECOMHEH-
HHM Jpeobiafamoulee BAusHUe YCAOBMA  M31)YEHHI Ha CTPYKTYpY
atMocdeps. B § 28 nokasmmaercs, 4TO 3TO TeopeTHYeCKOe BEPTH-
KanpHOe CTPOEHWE YROBAETBOPHET TAKXKE M yCAOBHAM MeXaHHYECKOro
PaBHOBeCUs.

B 70 BpeMi KaK B npelnaywuX naparpadax paccMaTpHBasace CyXas
aTmocdepa, B § 29 ppunnmaeTcs BO BHHMAaHHE W BAHAHME BOXSHOTO napa
Ha TpoLeccH H3ayuenun B atmocdepe. Hannune nonsroro napa s seMnrofi
aTMociepe OYeHb CBOeOO[ 43HO BAMNET Ha NMPOMECCH H3nydeHus. Bonmawoh
nap noriolaeT JJAKHHOBOJHOBYIO PAAWHANMIO TOPA3R0 cHAbHEe, ueM ApYFHe
COCTABHHE 43aCTH aTMOChepH. Bpond 3To 06cTOATeNbCTBO B HAlWIM MaTeMa-
THYECKHE BHKAAAKH M BHYHCAAAL HA OCHOBAHHH 3aKOHOB H3JYuYeHHd TeMIe-
parypy 8034yXa B 3TOM ciyuae, MH OOHADYXKBaeM, 4TO TeNeph Temiepa-
TYPa BO3Ayxa He yOwBaeT HempephiBHO C BHCOTOH, KK 3TO HMEAO MeCTO
B CyXo# atmochepe, HO yxke H2 KOHEYHON BHICOTE JOCTHTAET MUHMMyMa.
Tlonvaysch TeM WHCHOBHM 3HayendneM KO3QNUHWEHTZ NRLOSPAYHOCTH aTMO-
chepn, KoTopwii OHA Ra#tieH NPH YCTAHOBJEHMH TENJOBOTO Oanakca
3eMan, a Takke RaHHHMH 3xX0asMa 00 yuacTHM BOAAHOFO NApa B MOTAO-
UIEHHHY TeNnJOBOTO H3JNY4YeHHSI, MOXKHO BBIMHCJANTh, YTO MHHHMYM TeMnepa-
TYPH HaxondTcsa Ha BHcoTe 10530 4.

[pu naasHefimieM H3y4YeHHH TETNNOBHX fABJeHHR HA 3€MHOH ROBEPXHO-
CTH TIPHHHMAETCA BO BHHMAHUE TAaOKe M ABJEHHE TeIJONPOBONHOCTH NOYBH.
Ipexce BCero ycTaHABAMBACTCA 33BHCHMOCTh MEXIY YCAOBHAMK 06ayue-~
HHY H TeMIePaTypol NOBEPXHOCTH NMOYBHW NPH OXHOM YADPOINAWOWEM Apef-
NONOKEHUK — UPU  HCKAKUEHNUR W3  DPACCMOTDEHHNE BARAHMA aTmocdepul.
TeM caMum MB TTOOXONHM K K/IacCHYECKOM 3allave TeOfHH TEINIOMPOBOX-
HocTH Pypee-liyaccona ¢ oXHON OCOBEHROCTBIO: YC/IOBHS HA 3€MHOR MOBEPX-
HOCTH HOMXHHW YAOBAeTBOPAThL 3akoHy Credana-Kupxroda. Boauukaowue
3HeCh MareMaTHYECKHE TPYAHOCTH JIETKO YCTPaHHTh, NPHHAB, uTO 06nyye-
HHE HMEET MPABWJILHHI NepHONHYECKHA XOX ¢ Manol aMmanryaQ#t. Tawmum
06pa3oM Mbi rnMeeM BO3MOXHOCTh B § 30 ¥ 31 BuBecTH M3BECTHHE 3aKOHH
pPacnpocTpaHeHHA TEMMNEPATYPHHX KoaebGaun#t B mouse., OaHOBpeMeHHO
BHBOAATCA MaTeMaTHYecKne (hopMyan, MO3BOAROIIHE BHUYKCAMTL CYTOYHMHA
H FOROBO# TeIOOOOPOTH B NOYBE; HECKONBKO YHCACBHX NMPHMEPOB HAAK-
CTPUpPYIOT 3TH GopMyan. B KavecTse AaabHeRmero ciaeAcTBRA OTCWAR NONY-
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YaTca (GOPMYAH, BHPAKAIOUIHE 33MA3NHBAHKE IKCTDEMYMOB TeMNEpaTyph
10 CPAaBHEHHI0 ¢ SKCTPEMyMaMH MHCOJSUHH, CBA3AHHOE C Tenl00GOPOTOM
B noype, 3J1eCh MOKA3aHO, YTO 3TO 3afla3fbBaHWe B CYTOUHAOM XOAEe PABHO
2h33m, a B rODOBOM ~— OwOJIO O ZMeit.

[1pepHBHOCTD CYTOYHOrO XOZ2 HHCOJASI(HH, BH3HBAEMast HACTYMAEHAEM
HOYW, HMeer cjaelAcTBMeM, Kak 3ro mokasaHo B § 32, ocodyw dopmy
KPHBOH CYTOYHOrO X0Oa TEMNepaTypu. 3ra NOCAS[HAL TuXe MOXKeTr
OHTh NOCTPOEHA TEOpEeTHUECKRHM MyTeM: Ha puc. 13 usobpawena raxad
‘“TeOpeTsYeckas KPUBAQ CPEXHEero CYTOYHOrO X042 TEeMIOEeparTypel Ha 3KRa-
Tope. Ha He#i MHHMUMVM TeMmepaTy)H COBNANAET ¢ MOMEHTOM COJNHEYHOro
BOCX0A3, B TO EPeMA KAaK MaKCHMyM HMeeT MecTO BCKOpe Nocjae 2 4.C.
nononyaHd. Takoe coBpazeHde ¢ Ha20JI0AAEMEIMH YC/IOBHAMH [OKa3HBAET,
YTO ABAeHue Tenn0o6MeHA B noYBe MOXET YAOBJAETBODUTEIbHO OOBRCHUTH
He TOMbKO HECHMMETPHYHOCTh XPHBOH XOIa TeMMepartypH, HO H Habaio-
faeMOe 3aMa3fkiBaHHe 3KCTPeMyMO8 TeMIedaTypH.

[an o6pacHeHN 32N431BBAHHSA FONOBWX BSKCTPEMYMOB TeMNepaTypH
H#200X0AUMO TPUMHATE BO BHHMaHWe H TenixoobopoT B atmocdzpe, T. e. .
JIPHXOAMTCA pewarb BTOPYI OCHOBMYW 321a4y MAaTeMATHYECKOTD YYEHHH
0 KA¥MaTe — HHTErDUPOBATH YPAaBHEHHA w3NyueHHMs nAd Caydas nepeveH-
BON BennyMHH uHconuun. [lodnoe pemeuue 3TOR 3alaus AaHo B § 33.
3To pelleHHe ellle Pa3 AOKA3WBAET THOKOCTE W MOUWHOCTH MareMaTHue-
CKOTO MeTQ1a, KOTOpuf MOo3BO1feT OXBATHTb BECh YPe3IBRIYANHO CACKHbIHA
poLece HanydeHnsl aTMOCHSPH, CAOH KOTOPOH HMSIOT Pas/AHYHY0 NAOT-
HOCTb, BMeCTe C ABJASHHUAMH TETJIOIDOBOMHOCTH MOYBH H M3NYUSHHA 3eM-
HOH 1IOBEPXHOCTH M OCOOKMM YCAOB8/AMH HA BepXaeH W HiKHEN TpaHMUAX
atMocthepsl, IloayyeHoe peuieHde YUHTBHIBAET BCe 3TH NMPOHECCH, Bipa-
®an ORHOA POpMy/IOR H3MEHAOWEECs CO BpeMEHEM ¥ ¢ BHIQTOR Tenaosoe
COCTOAHKE aTMOC hepH.

Yucaossle pe3yasTaTH, TpHeeledHbe B § 34, 40KaswBaioT Goabilioe
3Ha4yeH.:e 3TON TeopHK: B HHUX NPOABATIOTCA XapaKTepHhEe YepTH pacnpo-
CTPAHEHWH TORORHX KOJAeOaHHA TeMnNepaTypwt BBepX, HMX 3aTyXaHHe H
3anasgweatre. B § 35 paccunTwBaerca rofoeod 060POT Tenda B aTMO-
chepe. 31eck BHYHCIZHO, YTO aTMOCDepa HIKOMIH€T 33 Teil0e NONYyroaue
TaKOe Xe KOJWd4ecTBO Tenaa, Kax caoi Bomw Toamuuol m 1,11 .,
KMeoWUi Ty Xe aMnigTyny kodebauus Temmepatypu. [adee nokasawo,
4TO Tema00OMeR B artM)cdepe H B TO'Ge MNPHUBOIHT & 3aNa3NHBAHAK
rONORBIX IKCT eMYMOB TeMneratypw a0 20 aAkel, uTo xopowo coBmagaer
¢ HaOMOOeHHAMH B KOHTHHEHTAJILHOM KTHMaTe, K KOTOPOMY H OTHOCATCA
BCe 3TH Dac.y KAeHHL.

Taxum 00pasoM, HIXOAA H3 HANDPAKEHHS COJHEWHOH panuauvu, BHpa-
WEHHOrO0 YHCJAOBHIM 3HAYEHHeM COAHN24HON TNOCTOAHHON, 4 TaKKe M3 4dC-
JOKHX 3HAYeduH WO3IPUIKMEHTOB OpOIPAY'(OCTH W TOTAOWEHMS aTMochepht
M H3 KOI(DHUMEHTA TENONPOBOAHOCIH MOYBH, ¥ HE ONHPAATh HA Kaxue-
AHGO JIpyrve pesyJbTaTH  Mere0 »0JadrMie /KHX HaldwoxeHki, 0Kasadaoce
BO3MOMHBIM UHCTQ TEOPETHYSCKH HAMETrHTb KAPTHHY TeX KAUMITOB
3eman, KOTOpHE yCTAaHOBHAXCH OW HA HEl NOX BIAWAHHM COJZHEYHOM
panvauun B TOM caydde, ecan O arsochepa Golla  Hemo IBHKHA.
BiyncaenHass TakuM  006pasoM CpenmHsd TeMiepaTypa HHXHEro caAos
aTMOchepH COBNAZRET [OYTH To4HO ¢ Haba0jgaeMoi; TOYHO TaK xKe
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TeOpPe THUECKOE BEePTHKANBLHOe CTPOEHNHE a'ruocd)epu oyeHp OAM3KC 11OA-
XOAUT K AeACTBHUTENLHOMY.

CoBepuieHHO ACHO, 4TO 3Ta, TOABKO ceHwac CO3MAIMWANCA TEOPHE
HE MOMXET H He CMOKET HHWKOraa OXBATHTB BLE NETaNAH KJIHMATA emiu.
TeMm Be MeHee YPABHEHHA MaTeMaTHYeCKOH TEOPHH K/IHM3Ta, BHBCAEHHRIE
HCKAWYUTCABHO HAa OCHOBAHHHK 3aKOHOB ¢HSHKH, JAI0T JAydiuee HNLeAacTa-
BACHYME O MEXaHW3ME TEIMOBHX fiBNeHHA B 3eMuoR aTMocdepe, uem XG0k
APYTOH €NOCO6 H3NOKeHHA., ITO NO3BOIAET HAM NPOCASRUTH Te Konebanus
KNIHMATa B HPOIJIOM, KOTODHe WMelId RpHYHHO# KonaeBaHas 00aydenus
3enMau. JT0oH 3anaue AOCBIIIEH CaeAYOMUI pealen.



Bl. ACTPOHOMHMYECKASl TEOPHS KOJAERAHUHM KJIMMATA.

§ 37. Ucropuueckuit 0630p. MHCAb, YTO ¢ H3MEHEHHEM HAKIOHA:
3KAHITHKA TECHO CBA3AHO M HM3MeHeHHE 3eMHOTO KAWMAaTa, O4YeHbL CTapa.
Eme Anaxcarop cuura’s, YTO BMeCTé ¢ HAKJOHOM BKJMITHKH MEHAETCHA
W OGHTAEMOCTh 3eMJH. '

ACTPOHOMHMYECKAR IMKOAA AMEKCAHADHH He 3aHMManach uayuerneM
nepeMed KJAHMATa, BH3HBAEMMX aCTPOHOMHUYCCKHMH NMPHYMHAMM, HECMOTDA
Ha TO, YTO [PH CBOUX BHIYHCICHHAX 3KCLUEHTPUCHTETA CONHEYHOH OPOMTI
B OpY OnpeNeneHHH JHHHM €€ ANCHA OHA OCHORHWBANACL Kak pa3 Ha pas-
JUUHOR JAJHTEALHOCTH 4CTPOHOMHYeCKMX BpeMed roga M Ra TO, uTO
ABHKEHNE paBHORCHCTBeHHOQ JAAHHY COCTABAANO OAHH H3 3JEMEeHTOB €&
YUEHHL. .HGJIO B TOM, 4YTC 3TO MNOCAcAHES  XBHXKEHHe 1MIK0OJAA CTaBuaa
B 3aBHCHMOCTb OT ChepH HeNOABHKHHX 3Be3n. Haxe OTKpHTHe apalCKuM
acTPOHOMOM ANb0ATaHH ARMKEHHT JHHMH 4NCHA CONHEYHOR OPOMTH He
BH3BAJO HMHTEPECa K BONLOCY 06 H3MEHHUMBOCTH BpéMeH rofa. ToiabKo
oTkpuTHe HbloroMom 3akona Tarorenus (16:6) npoanno spxufi cBeT Ha
npoGaeMy H3MEHYKBOCTH aCTPOHOMHUYECKKX 3/1E€MEHTOB, OT KOTOPHX 3a-
BUCHT noaysaemoe JemaeH Tenno, OXHIKO MPOWNO eine LedOe CTONETHE,
npexie 4YeM O0Ka3ajJoCb BOAMOXHEM Oaarogapa paGotam Jlarpanxa
W Jlanaaca MaTeMaTHYeCKH H3YYHTb H NPOCAEAWTe 3TH M3MeHeHud. IIpu
3TOM BHACHHIOCh, YTO H3MEHeHMS SKCUEhTPHCHTETa 3eMHOH OpOATH
W -HAaKAOHA 3KJHNTHKH TPOKCXONAT B dYPE3BHYARHO TeCHHX TrpaHHNZX,
a BeAMyHHa GOMBIOA MOAYOCH 3eMHOW OPOMTH BCErAa OCTZCTCA HEH3MEH-
HO#. JTa TeopHs He BHIBANA PAaSBHTHR YYeHHA 06 M3MEeHCBUH KAMMAaTOR
B CBA3H C ACTPOHOMHUYECKHMH MLHYUHHAMH, H Hanboaee nepenoBne yqenue
nocrenyowe# snoxd — Iw. [epmenk, A. FymGoawar, Aparo, [lyaccou
H D, — OTHOCWIHCH K TAKOMY YYtHWIO OTpHuareibHo. Hackoapko Ham
H3BEeCTHO, Anemap Gua NepBuM, NONHTABIMHMCE HAIYYHO OGOCHOBATH CBS3b
MEXAY »3MCHUHBOCTHLIO ACTPOHOMHYECKHX SAEMEHTOB H H3MeHeHHEM Kau-
uara., B BomeynoMwnyron ero tpyne ,Révolutions de 1z mer, déluges
périodiques (1842) oH BnepBHe 3aTpOHyJ, HpPaBA3d, HENOCTATOHHO
ray6oio, 5Ty 6oIbMYI0 KAKMATONOIHUCKY K MPOGAEMY, CTOAb YBAEKATENLHYIO
Gaarogaps ee HoBu3aHe. Kax pas He3anoaro A0 39TOro GHAO YCTAHOBAEHO
CEBEPHOE NEOHCXOXKACHHE OOMOMOUHHX MACC M BaIYHOB, pacCesHHMX N0
G6oabmo#t vactu Esponm u Cepepno#t AMepHKuH, npHueM OCT2BaJOCH He
COBCEM ACHHIM, KaKWMM 06DaszoM 9TH M2CCH ObAd nepeHeceHH Ha IoT.
CornacHo ORHOA H3 BHEBMHYTHX THNOTE3 nNepeMelieHHe 3TC NPOHIOLWIN0
fIPH NOMOLIM NJABAIOIUX JAeRFHHX TIHG; HO /pYrofi — cOOTBETCTRYICILYIO
POAb CHIPJIH MOWIHHE MOTOKH, HINMBILHECH K3 NOAAPHWX ofaacredt, no
TpeTbel — ABHXYIHECE X Iy NeAHWKH. AneMap, HaxXOAHBIUMHCA eme
BCEUEJO NOX BiawanueM wiaed XioBbe, COrAacHO KOTODHM Halla NAZHeTa
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HEOMHOKPATHO ONYCTOMmANach PANOM Karacrpod H KakaxH pa3 nyreMm
HOBOI0 TBOPHECKOr0 aKTa 3aCe/saach HOBHIM MUDOM OpPraHH3MOB, NMpexAe
BCEro CTpeMH/JICE 0BOCHOBaTo THMOTE3Y KaTacTPOPHUEeCKHX MOTOKOB IIPH
noMouwy ceoell teopuu. Comeprcaune ee TaKkoBO.

Bcneacteue npelleccau  paBHOReHCTBMH M IBRkeHHd  nepuresds
H TIPOACTEKAIMEN OTCIONAa HM3MEeHYUBOCTH JJIMTENLHOCTH BpEeMEH Trofa,
KaK yXe YKaswBanocs B § 14, Ha 000OMX MNOAYUIADUAX Yepe3d Kamagwle
HeCATh ToelCAYENETHH KOpOTKuE M MACKAE 3uMH JOMKHM YepeloBaThCH
C ADATYMM M CYPOBHMM: KOTZA HEAa ORHOM B3 unoAymapn#i 3uma Gyaer
OUeHb CY[OBa, HA IPYTOM oHA GyaeT ocodoeHHO MArka. H . nepsom, Gaaroaapa
fIOHHX HKIO TEMMeparypel, BOKPYI ROJIOCA HAKAMAMBAWOTCA MacCH JAbJa
B TakO{ CTeNeHH, YTO 3HAa4MTEJNbHO BO3pOCUIEE  BCAEACTBME 3TOrO
HD :TAXEHHe MACC_BHAHWBAET 4aTOILIEHAE BTOrO NOAYIMADKHA, YTO CO.IPORO-
Waazrca gaabHeRmny noxdaogagneM. OOIIMP.ike MOKEKITH 3 AbIOM TIOWALH
‘M 7t eofnanaHue BOMHOR MOBEDPKHOCTH B HKHOM MOAYIBAPHH, B KOTOPOM
B HACTOAWEe2 Bpe-fl sMMa Oo0/ee NPONOMKUTENbNA, ABAANTCA HAraAALHOR
IeMo (c1panneit 3roro noaoxennd. CKOM IBIUHECH BOXDYT NOMOCA MACCH JbAA
" BOMAM ¢ HACTYM/ISHKEM Nepuond O0/ee TENNWX 3HM HAYHYT TAATh K CTEKATH,
yBjexasd 334 coJoft OGnOMhH K3iMe HRX [OpDOA noAapumXx cT aH., Korxa
BrIOCAEACTB 4N NOATAfABINAY M KAK OW HAaxeras B BRAe WIANKK rpub. HA
0w JeAAHAA 000.104Ka BHe3a 1HO OOpYUIMBAeTCHd, TO H3 Hee W3JHUBAOTCA
Karacrpopuyeckne norokd. [loacbHne XaTaCcTpPoPN HORTOPAIGTCR lonepe-
MEHHO B 0GNUX NOJIYINAPHAX YEpe3 KAKALE NeCATb TEICAUETeTHH.

IMo3muefiutne reoaoruueckue Hamcxauug Oosee noapod 0 OCBETHIM
BOMPOC O KAAMATHYECKHX M3MEHEHUHAX HA 3eMnae, YCTTHOBHB UpEekAe BCEero,
YTO B NPOAC/KEHHe M3BECTHBIX 11eDHONOB, BO BpeMy AWHILGLBHA, OrPOM-
Hue npo:tpadcTea Espony u Cesepuoit AMepuk# HaXomuaucs 1104 JA2Rd-
HHIM NOXPOBOM H YTO YMOMAMYTHE MepeMel(eRHs 00AOMOUHNX MacC MOLIH
IIPOHCKO LUTh TOMBKO ADH MNOMOWM JEfHWKOB HIH XK€ MATEPHKOB TO JdnLia.
Tunotesw npaBalouwyx reJiHHX riIHO ¥ KaTacTPOPHYECKHX MOTOKOB Ouiaw
OKOHYiTe 8RO OrBe TFHyTW. Teopus Anewapa, Rake g Toft doMe, koTopas
Onl/1a TPUCTIOCOOMEHA Mg O0BbICHEHRA JeIHAKOBOrO HepeHoca, Oka3andchb
HeCOCTOMTeAbHON NMOCAe TOro, Kaxk OuWA0 ROKA3aHO, Yro JelgHble MacCH,
H4KONJeIHWE BO BPEMS NUTIOBAANBHOTO JEJHUKOBOrQ nepuona, I JAeko
HE JIOCTHTanA# TeX Pi3MepoB, KOTOPHE MOTJAM Okl MOBECTH K 3aTONJAEHHIO
TOKPL! OO JAbA0M AOIyLIapuA, KakK CAeNUBAR0 U3 2TOA Teopud. Tem He
MeHee Teopus Afmemapa okajadack OTAPABHOH TOMKOW ma8 pANa APVIUX
ACTPUHOMHMUECKHX TeODHR MAeTHKKOROA 3MOXH, M3 KOTO)HX Hanboaee
3aMedaresnbuble, BBHILY WX HCTOPU'ECKOrO WHTepeca, HvavT 37ech M3/M0KHAHL.

Teopus Kpoaas (1875), xoTopas n01b30Batack GOAbWKM PACHPOCTa-
HEHHEM, MCXOIHI3, KaK W Teopud Axemap:, U3 HepParuOH HAI4TENBBOCTH
BDeMeH road, HO NO CPaBHEHHIO ¢ NOCAeIueH Jenana yKe u B 3I1OM
OTHOWEHAY WI4Ar BlePef, TaKk KaK Kpoaap 601ee NparnibHO YUHTHBAA
BAMAHME 3CUSHTPIHCHTETA 3eMHOM OPOHTH Ha NDOROMKUTEALHOCTH ACTpPO-
HOMHYECKMX BpeM2H ro1a. ToabXO MM CPABHHTEALHO OOMBUIOM 3XCIEH-
TPUCHTETE DA3HHLUA MEXAY J - THHM H 3UM IHM NOAYrOR 49Md MOr1a OHTh
3HaqureapHol. TaxuM 03p 130M ecad NPA HUIMYMH 3dMETHOTQ 3KCHeHTpA-
CUTETA PABHOASHCTBEHHAT AUHWS CTAHOBHTCH HOPMAALHOM K JMHAH AlICHA,
TO B NOJylIapKd, TAe 3UMa COBMJRaeT ¢ IMPOXOKZeHueM 3eMIH uyepe3



§ 37. MCTOPHYECKHA OB30OP 129

adenuti, 3T0 Bpemsa rofa Oyzer HJIMTeNBHHM K CYpPOBHIM. Takas 3uMa, o
muennio Kpoans, Bu3oBeT odeneHeHHe Oo0Jiee BHCOKHX HIHPOT 3TOro
HOJAyWwapdd, T, €. CO3BACT TaM e XHHKOBHIK HEepHOA, TOrga K2K B 3TO XKe
BpeMs APYroe noaywapue GYZeT HaXOHHTHCA B HEPHOAE MENCIEJHHKOBOM.,

C vsMeHeHueM HOArOTH HEpPHIE/IHA IO OTHOIUICHHIO K TOYKe BECEHHEro
PaBHONEHCTBNA M3MEHAIOTCA M BHIIeYKa3aHHHWe Ycaosnda. Ecau annus
PARHONCHCTBHA COBHANAET C /MHHMeR ancuA, TO 063 MOAYMAPHI OXA3WBAIOTCH
B OAWHAKOBOM NOJONKEHHH B OTHOIIEHHH KOJMYECTBA INOJAYYAEMOrO HMH
CONHeuHOro Tenza, T. €. HAXONATCA B NMEPEXOAHOM MePHOLEe, N3 KOTOPOro
NoANywapue, paHee MOKPWTOE AbROM, HEPEfiZieT B MeX/IeHHKOBOE COCTOAHME,
Apyroe xe oneneHeeT, TaKuM NYTEM B KAKNOM W3 Noaymapull CMeHRIOTCH
OIMH 32 ApPYTHM JENHWKOBHHA, TepexoRMbi M MeWIeXHHKOBHHA NEPHOAHE
B TAKOH! MOCTENOBATEARHOCTY, YTO B TO BPEMR KaK HA OAHOM UONYIIAPHH
rOCNOACTBYET JeNHAKOBHI NEpHOm, ADPYroe mnepexHBaeT MEPHOA Mex/el-
HHKOBHH, OnycanHole H(BJICHHA YCHAWMBAIOICA BMECTE C BO3PACTAHHCM
BKCUEHTPUCHTETA 3IeMHOH ODPOUTH X 0CNa6eBal0T € ero YMeHblUeHHeM.

Teopus Kponng BH3Bana MHOrQUHCNEHHHE BO3pawennd. CaMbiM BeCKHM
C TOYKH 3DeHHR KIHMATONOTHH OBUIO TO, YTO CYpOBasi 8HMa He TOJBKO
He GaarompuaTcrsyeT 00PA30BAMMK IAETYEPOB, HO, HAOGOPOT, CAYMHT
MOMEXOR A/ BOBHHKHOBEHYS KPYHHX JeAHHKOB, K4K 3TO MOKHO HAaGHIONATh
B MAaTeDHKOBHX 001acTAX HA CeBepPe, HMEIOIMX CYDOBLIE 3HML, HaNPpHMEp
B Cudupu. He cyponas 3uMa, a NPOXJanHoe AeTo CnocobcTByeT HagBUraHHIO
AeTHHKOB.

UpeapniuaiHo CcymecrTBeHHHHR HexocTarok Teopk# Kpoans ¢ acrporo-
MHYeCKON TOYKM 3DEeHUS COCTOAT B TOM, YTO M3 TPEX ACTPOHOMHYECKHX
3NEMENTOB, OK23HBAIOUIMX BANAHME HA XOJIHYECTBO HOAyyaeMof 3emsei
COMHEYHON TEeMNOTH, — ROATOTH NepHreluf, IKCUSHTPHCHTETA 3eMHOH
OPOHTH M HAKAOHZ 3KAMNTHEN — Kpoanb Gonee HAM MeHee TOUHO yued
TONLKO H3MEHEeHHS MePBRHX ABYX.

Teu e caMHM HeZOCTAaTKOM crpanaeT u teopus Boaas (1891), koropuit
¢uoBa Bo3BpaTUACH X Teopuu Kpoass M npuman el MaTeMaTHYecKyo
dopmy, 4TO, ORHMAKO, BOBCE He OKasanocs warom snepexa. [lpaspa, Boane
YACTHYHO NPHHSA BO BHUMAHWE HAKJAOH SKAHITHKH; ONHAKO OH yuen
TONBKO €rQ BJAHgHMe Ha ofllee KOMHYECTBO COJHEMHOH TENAOTH, MOXy-
HaeMOift OTHENbHEMR NONYIIAPUAMH, BHPAXKEHHOE YpasHeHuaMH (92)
pasiena [. Mexny TeM W3MeHeHHN HAKIOH? SKAMUTHKM He OKASHWBAIOT
CYLIECTBEHHOrQ BARIHUA Ha OGUIee KOBHYECTBO TeNJOBOH SHEPraH, monaye
YaeMOH OTHZEeNBHHIMH TOAYIIADHAMY, HO 32TC HMEOT OCOGEHHO OUWYTHTENb~
HOE 3HaueHHe MAA pacrpenefeHHs CONHEYHOR TemaoTs BROAL MEDHAHAHA,
0 YeM M yxe NoApo6HO roBOPHAM paubme. B paccywaennsx Boaas sto
Ype3BHY2HHO CYIIECTBEMHOE CREACTBHE H3MEHEHHS HAKAOHA SKIAHNTHKH
COBEPIUIEHHO He Y4TeHo. TO e caMoe OTHOCHTCA K BRIYHC/IEHHAM, NPOH3-
seneHiuM Keansepysanem (1894).

Xoprpusc (1896) ymeaun GONble BHUMZHKH H3MEHEHHAM HAKIOHA
SK/IHNTHXH; ONHAKO OH BHYHCAWA TORBKO KOJAeGaHHA FOLOBHX CYMM
pPaaHaItHy, BH3HB&8HH83‘THMH H3IMCHEHHAMH. y.[lHBHTe.’IbHO, 4YTO BHTEKAKUIHE
M3 9THX KO#eGaHRA mNepHOAMYECKHe YCHAeHMA H ocaableHHg KOHTPACTa
MexAy BpPeMEHAMH TOAa, IOBHIWMOMY, YCKOA53HY/JH OT €ro BHHMAHHI.
3xxoapm nocsatha (1901) obmwupuylo paGoTy Bonpocy O TOM, Kax OTpa-

3ax. 734, MamaExonms, ]
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JKAIOTCA H3MeHeHUs HAKIOHA SKAUINTHKK HA KIMMATHYECKOR KapraHe 3eMiu;
ONHAKO O pACCMATpWBAA TOMBKO MHOCAGECTBHS HACTYI/IEHWA KDaHHMX
3HayeHU#H ITOrQ acrpouonuqecxoro JJNEMEHTa, 3SKCTPEMYMH X& JIBYyX
OCTanbHHX 4CTPOHOMHKYECKHX 2AeMeHTOB OLIAH OCTABACHH MM 0e3 BHHMAHHA.

TakuM o6pa3oM BCe NepEYHC/EeHHHE 3[eCh TEODHH KMelT TOoT ofuu#
HEeXOCTATOK, 4TO HY ORNHZ H3 HHX He CyMena DPaBHABHO YYECTb W3MEHUH-
BOCTE BCEX TpexX ACTPOHOMHYECKHX SNEMEHTOB, OKA3SHBAMIIMX BAHAHWE Ha
KOJHYECTBO YYWCTON SHEPruM, nojdysaemolt 3emaeh. Yxe kaaccuduxaunnn
STHX TeOpu#, NPEANPUHATAY XAHHOM H NPOBENEHHAH NO PaCCMATPHBAEMEIM
B HHX ACTPOHOMHYECKHM 3jeMEeHTAM, ACHO ITOKa3ana HX HeCOCTOATEAbHOCTh.
To, uTo 3xech He OBAM YUTEHH NOCASACTBHA M3MeHEHNS HAKAOHA 3KJAMI-
THKH, NMOBEIO K TOMY, HUTO HHM OKHZ H3 BSTHX Teopuit HEe Moriaa OHTH
COraacoBaHa ¢ UMEIIUHUMNACA TEONOTHUYECCKHMH NAaHHBIMHK. BHCT[}O CAENIYHOLIHE
OAHO 33 APYTHMM B O0OUX NOAYWIAPHAX NOMEDEeMeHHLie OJieEHEHHS TPOTH-
BOPeYHIY BCEM pe3yabTaTaM re0J0Trd4eCcKHx HBBICKAHNHA. Burexamume H3
BTHX TeOpHH WH3MeHeHns NPHXOAA RYYHCTOH SHepruu OHAHM CTOXL HE3HAUU-
TeabhH, 410 XaHH (1908) 06B#BMI BCe ACTPOHOMHYECKME TEODHH JENHH-
KOBBX MMePHOR0OB HECOCTOATEABHHMH KW IIPHIIEA K 3aKJAWYEHWIO, 4TO
C aCTPOHOMHYECKOM TOUKM 3DeHHS MOKHO CKOpee CHeldTh BHBOA OO
H3BECTHOM [OCTOAHCTBE 3eMRHX KAKWMAaTOB.

3ro MuenHe XaHHA OHNO, HECOMHEHHO, CIAMIIKOM NOCNEIIHO H NMENO
OCHOBAHHE /JHUb NOCTOJBKY, NOCKOABKY 104 ACTPOHOMHYECKHMH TEOpPHHA-
MY JeZHWKOBHIX IePKOAOB 70APA3YMEBATCA TEOPHH, CYULeCTBOBABILHE
B TO BpeMd. ﬂanbme MBl YBHOHM, HYTO MOXET AaTh CTPOro Hayunad Ma-
TeMaTHYeCcKad Teopug KoaeGaHni xinuMarTa, ONMPAIOINAfcAd Ha OCHOBB He-
GecHOt MexarMKy,

ActpoHomMuyeckas npoGreMa JeJHHKOBLX mepwonos axwb B 1920 1.,
¢ noseaeruem ,Théorie mathématique®, noayunsa HOCTATOYHO MHPOKOE
o6ocuosanne. CO3NaHHOE ITUM TPYAOM OPYAHe NAf PACUETA BEKOBHX H3Me-
HeRHA OOnyseHKst 3eMiAH W CONYTCTBYIOUIMX WM aBaeHuft 6mio B 1924 T,
YCOBEDUIEHCTBOBAHO, OJaroflaps BBHIYHCAEHMIO STHX H3MeHeHHR, npowu3-
BenchuoMy A Keuru  Kennena-Berewepa  KaumaTe reonoruseckux
anox* ). Ceow coBpeMennyio QopMy 2CTPOHOMHYECKAas TEOPHA KAAMATHYE-
CKHX KoJeGauuil moayymna awwe B 1930 r., nocae Toro, Kak B pabore,
NPHBCAEHHOR B KOHIE CIIHCKA JIHTepaTypH, MaTeMarTHyecKol o6paSoTke
651 NOABEPTHYT eme P BAXHHX BONDOCOB, KAaK HAMPHMeD, BeKOBOH
XO0Z TeMIePaTypPH ¥ MEXZHM3IM ONeleHEeHud.

§ 38. O ancioBOM pacyere BEKOBHIX HaMEHEHMA ACTPOHOMUYECKHX
aaeMeHTOB. Kak yke 6bino nmoxasawo B pasgzese I, n3 BCeX aCTpOHOMH-
HeCKUX 3/MEeMEHTOB TOJbKO H3MEHEHHH BKCUEHTPHUCHTETA 3eMHOR ODOHTH e,
HAK/J0HA 3KIUNTHKH & K HOJNI'OTH NEepHrens II OKa3WRaWT BJAHGHHE Ha
KOJIKYECTBO NYUYHCTOR 3xepruu, nonyuaemoe 3emaeit. Onpernesenne Hame-
HeHHH 3THX SJMeMEHTOB BO BPEMEHH CO(TaB/AdeT 3afayy HeGecHOR Mexa-
HHKH; OJHAKO BBHAY BAaXHOCTH 3TOro BONpOCA HAM HEOOXOAHMO YaoenuTh
eMy 34eCh HEKOTOpOe BHHMaHuE, -

B riescenneBHolt paGore HabmopaTenbHOH dCTPOHOMMM NOJA BeKOBBIMH

-DWW. Kdppen und A, Wegener, Die Klimate der geologischen Vorzeit,
Berlin 1924.
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.

M3MEHEHHAMN aCTPOHOMMHECKHX 3AEMEHTOR OOHYHO NOZPA3YMEBAKTCA Te,
B MareMaTddecKOe BHPAXXEHWe KOTOPHX SBHO BXOIMT BpeMA f, TOrna Kax
HepHOAMYeCKUMH H3MEHEHHAIMH Ha3HBAHTCH Te, KOTODHE HMET KOone-
GaTeAbHLH XapaKTep ¥ M300PaKAWTCSE TPHIOHOMETPHYECKHUMH QYHKUUAMY
speMenn £, TaxuM 00pasoM B aCTPOHOMHYECKHX eXErohfHHKax 1oX Ha-
3BaHHEM BEKOBHX M3MeHEHHH 3KCUEHTPHUCHTETA 3eMHOH OPOWIH 1 HAK/IOHA
SK/KNTAKA MB BCTPETHMCA CO CAEAYIOMMMH BHRAKEHAAMH!

e == 0,016749827 — 0,0000004245 (¢ — 1900) —
— 0,0000000000001367 (£ — 1900) 2,
e == 23°277§", 120" 46657 (£ — 1900) — 0",0000073 (£ — 1900) %"

Ilpr nmomomM 3STHUX BHPAKCHHR MOXHO, CyIA NO OOABIIOMY KOJHYe-
CTBY YNOTPeGNEHHHX NeCATHUHHX 3HAKOB, C rpOManHoH TOYHOCTBIO BHl-
YHCANTL W3MEHeHHH BEAUYMH 48 CO BPEMEHEM. C mepsoro Baraszaa AcHoO,
ONHAKO, YTO 3TU BHPZKEHHH, KaKx 9TO M GH/IO YYTEHO IPH WX COCTaBJes
HNH, DeACTBUTENBHH TOABKO I OTPEHHYEHHBIX NPOMEKYTKOB BpEMEeHH,
Ho:—nomy npuBeAeHHble (DOPMYAn HENPHTORHLL NI HAUIHX JeJeH, MOCKOAbKY
HaM [PHAETCS HMETh AEeN0 C TeONOTWYECKMMH NEPHONEMH BPEMEHH.

Oanoll w3 IMaBHeHLIMX 3anay HebecHOfi MeXaHMKH ORa0 BHACHeHHE
BONPOCA, MOCYT JAH H3IMeReRWs 3JeMEHTOB ODPOHT MAaHeT, Bu3biBacMble HX
B32HMEHMH BO3MYLIEHWSMH, BO3pPAcT4aTh HEOrPaHHYEHHO HJH Xe OHH Npo-
HCXOOAT B ONpPEAe]EHHHX TIparnLa¥. BLACHAAOCH, 470, 324 HCKAIOUEHHEM
ROJTOT [IE€PHIrenHs H y310B, BeKOBHE H3MEHEHHA OCTaJjbHBIX 3JTEMEHTOB
3aKJAI0YeHH B TeCHHE IPAHALN M YTO NMOROGHHE H3MEHeHHA T4Kme HocAaAT
KoneGatenbHRH Xapaktep. Takum o0pa3oM OHHM, TaK xe KaX W BHUIEYNO-
MAHYTHE FEPHONUHYECKHE H3IMEHeHHA, MOTYT ObiTb MATEMaTHYECKH BHPAa~
WEHH ¢ IOMOLIBIO TPHIOHOMETPHYECKKX PYHKIL KA BpeMenn,—PYHK N, nMelo-
WHX, OAHAKO, BECHMA EAWHMWN Repuod. Ecau, Kak nanpumep 8 nabnwna-
TeNbHOR aCTPOHOMHH, TPUXOANTCA UMETb Jel0 ¢ 60nee KOPOTKUMH NPOME-
WMYTKAMK BpPeMeHH, TO MOXHEO 3TH OYHKIHH 3AMEHHTH aAre6parvYecKuMu,
KaK 3T0 K OHJO CAenaHO B 060MX NpUBENEeHHHX NpHMepax.

OupellenteHde BEKOBHX U3MeHeHHH aCTPOHOMMYECKNX 3ITEMEHTOR C TOY-
HOCTBIO, HOCTATOYHOH AAR AMUTENbHWX TEOJIOTHUYECKHX NEPHOACE BDEMEHH,
COCTaBAACT OAMY H3 TDpyZHeHmux npobaem HeGecHoW Mexanukd. Pemenne
3ToH mpoBieMul BrepBhie 6uA0 naHo Jlarpamked., OHO UETHKOM H3I0MEHO
R ero Tpyne ,Théorie des variations séculaires des éléments des planétes*
(1781—1782) A ABASKETCR OAMHM M3 KPYITHHX ROCTHXEHHA TeHAANBHORO
MaTeMaTHka., JIO CHX NOP OHO CAYMHT OCHOBOR Aad BCEX MCCAenosBaduft
B 3TOH 0O0MacTH, W TOJLKO HHCAOBRIE PE3YABTATEM 3TOH KIaCCHYECKOH
paboTH MOTYT CYHTATBCA y¢TapeBwHMH. [le/lo B TOM, YTO 3H2¥eHHd Mace
nianer W T€ UUPPOBHE AdHHWE, KOTOPMMH Jlarpamk BOCMOAB30OBAICH
JAs YCTAHOBJEHHS HAYAJLHHX YCJAOBHH, OAH HeZOCTAaTOYHO ToYsH. Kpowme
TOre, H3 M3BeCTHBIX B Halle Bpems OONBIIMX MJAaHeT OR MOF NPHHATH BO
BHHMAHHE TOJABKO 1LeCTh, [InaHeTa YpaH, Ha3uBaBuiascs B TY HIQXY ,HO-
BOM maaneTOR®, GHA2 OTKPHITA TOALKO B TO RpEM, KOCAd (TMCANACHL pado-
ta Jlarpanika; 374eMeNTH OpPOHTH 3TOH INJaHeTH He ORJIH OMNpeReneHN
Jaxe npUOAHBHTEAbHO, W Hewero GBHO W AYMATh O §0.Jee TOYHOM BHMYMUC-
JIeHHH ee MAcCH, TaK KAK He ObAY OYKPWTH ee cnyTHukH. O mnnanete

-
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Yentyn B TO BpeMs BooGmie eule He OWAD Hudero wussectwo, a Mapc
. COATHACA HEHMMEOUIMM CHYTHHKOB. Ecnu NpuHATL BO BHUMAaHHe, YTO MacCH
MAAHET TOrAa MOTAH ObiTh BHIYACAECHW TOMLKO MO BPEMeHH OODAmRCHUR HX
CHYTHAKOR BOKPYI HHX, TO CTaHeT sCHO, wro JlarpaHx QIa ompefeseHdd
BHAYEHHA MAcC TPex MA4HET MOr ONHPAThCA AHUIs KA rpylo apubaner-
Hale RaHKbe, Bronne co3HaBad 3Ty HETOYHOCTh, OH YueA B CBOMX He-
CAEAOBAHHAX BAMNHHE BO3MONMHBIX H3MeHeHHH 34aueHns ™ace. Hecmotps
HA CKYZOCTh HeoOXONUMHX UHPPOBHX NaHHHX, JaXKe M YUCTO WHUCAOBHE
peayaptaT paGoTu Jlarpamxa umenn Sonnwoe zuavedue. Tax, Hanmpumep,
exy YRaa0Ch, XOTH H HPHOINZHTENBHO, ONPEIENNTE TPAHALN, MEXLY KOTO-
pumB MoOrys M3MeHATHCA IKCHEHTDUCHTETH OPOUT f1aHeT, HAKAOHH MA0-
CKOCTeH MX OpPOMT M HAKNOH IKAHNTMKK, Enle paknee OHA TOT BHEBOA,
qT0 GOJNbUINE TIONYOCH NAAHETHWX OPGHT He MONBEPralOTCA HUKAKHM BEKO-
BHM M3MCHEHNAM, ‘

Ilocre Toro xax paspaboTka OCHOB HeGeCHOM MEeXaHHKH Ou/Ja 33KOH-
yena JianaacoM, paBoTH MO YHCAOBOMY PAacyeTy BeKOBWX M3MeHEHHR 3ie-
MEHTOB OPOMT TIAABHHX [MIaHET GHIAM UWIHPOKO PasBePHYTH B koHue 40-x
TOZOB NPOUWAOTO CTONeTHA Jleseppre. Pesyné-ra-ru 3THX paboT 6K BiEg-
ghe OnyAsIMKOBaHH B naTOM ToMe ,XKypHaaa Jiuysuins® u B ,Connais-
sance des Temps* 1843; a xorma Jlepepphe 6/1aronaps CBoOeMy OTKPHTHIO
naaHetTn HenTyH, coenaHHOMY MaTeMaTHYECKHM NYTeM, NOAYYUA BCEMHpP-
HYI0 M3BECTHOCTb M CHAeNaNCcA pyxoBoaxrteneMm [lapukcko#t o6cepBaTOpHH,
OH¥ OblH HANEYATAHHE BO BHOBL OCHOBAHHHX ,AHHaAaZx“ 3Tol 06Cepsa-
TOopHu, B neppoM ToMe 6nira 3aHOBO npopaloTaHa TEOPHA ABMKEHHA 11/1a-
HeT, BO BTOpOM OWIO MPHUCTYIIEHO K UHCAOBOMY PACY4ETy BEKOBHX H3ME-
HeHMH. 3TH BO BCeX OTHOHMIEHHAX OO6DA3UOBO NPOBENEHHHE BHYUCHEHHH
Ounn npou3dBefiedn eule M0 OTKPHTHA HenTyHa W ¥Me®T TOABKO OJHH
HeAOCTATOK, 4 HUMEHHQ TOT, WTO BO3MYylawollee JeficTsHe 3T0# NIaBeTH
B. HHX OHNO yuTEHO NHIue AONOJHHTe/ALHO ¥ HEXOCTATOMHO TO4WHO, Bepo-
ATHO, 3TO M TOCAYKHAO MNPAYMHON TOTO, YTO BCKOPE INOCAEe OMyOAHKO-
BaKnA YNOMNHYTHYX pabor Jieeeppbe CTOKB3/ NPHCTYNMKA K HOBOMY pac-
Y€TY BEKOBHX MIMEHEHHR 31eMEHTOS OPOMT 'Bcex BOCHMH fABHHX MAa-
ger. [locae nouTw necarnierHed paorw »TH pacueT B 187G r. Guian
3aKOHueHH W B 1873 r. puuuik ‘B cper, C Tex nop MH He HMeeM APYTHX
NOAHNX BHYMCAEHHH 3THX u3meHenuf. Tlpaema, lapuep nonyrancs AaTe
B cBOeM OGWIHPHOM (M NpeMUpPOBAaHHOK) TpyRe ,Bexosue HIMeHeHHA oOp-
6ur Goabwhx nnaner® (Jlefinuur 1895) oteer Ha BOMPOC, 3AKMOYAIOWMHACA
D 3TOM 3arjaBs¥, YuTA Bce HMeBINHECH X0 ITOT0 MOMEHTZ AOCTHXEHWR
neGecHON MexaHUKN; ONHAKO ykKe I0CAe TOro, Kak 5TO COuHHeHHe OLino
3aKOHYEHO nevaTaHneM M YaCTh IKIEMIIKPOB OKAazanach pas3ocnaHHON, B HeM
GHAa OOHADYKEHR TEOPETHYECKaA OwHOKa, JTO BeCbMa AOCanHOE OOCTO-
ATEAbCTBO, WA KOTOPOE YKA3LBAETCA B JONONHEHHWH K KHWle, CWIBHO
ofeCleHHNO YUCAOBKE pe3y/bTaTH IWMPOKO 3aAYMAHHOH H B OCT2JBHOM
npeKpacHon paboTwl. -

Ecau Boznuxaer (Kax B AaHHOM Clydae) HEQSXOMHMOCTh NPOCHEANT
BeKORKE H3MeHEHUA 00y UeHKT 3eMAd AC caMuiX OTAAICHHHY BpPEMeN, To
HeOBXOAHMO peWdTh — BOCTIONbL30BATECR M AAA PACYETOB BHUHCHCHHAMA
_JleBeppre mau BuuHcAeHuaMH CTOKB3A1a; BHNHCIEHHe BEKOBHX W3MeHe-
HAH  aCTPOHOMMUECKHX 3SNCMENTOB B8aHOBO NOTPe6OBan0 Ob MHOTKX JAeT
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padoTH, 0 ueM M eme OymeM roBopuTh. Jo cux nbp, NPUMEHAR H3I0-
. MEHHYI 3MeCh Teopuio, B Moem OcHOBHOM Tpyde (1920) n B xmure Ken-
nena-Berenepa (1924) 2 ocHoBuBan CBOM pacyeTH oGayuenns 3eman na
ganHRX CTokB3ANa. 2T0 OWAOC TeM /Aerde OCYMECTBHTh, 4TO IlUnLrpum .
B cBoeft omyGauxoBamHo#t B 1904 r. paGore ,OnmTt 4yncnoroft paspaboTiu
npofiemn NeAHAKOBHX MEPHONOB®, KOTOPAR B OCTAJNBHOM HE HUMEeT HWYEro
ofulero ¢ naNoXeHHON 3jleCh Teopuelt, NpOH3aBe] YHCIOROR pacyeT BelHYHH
e, e, II 32 nepuon Bpemedy B 1010 Tucavenernih no 1850 r. u. 3, Tloay-
YeHHhe' UM LMOPH MOraY OHTH MCMOAB30BAHH RIS HANGHENWINX BHYRCIE-
Hufl. Tlpu csoux mojcyerax IIMrerpuM 4YacTHYHO MCIIPABHR HCNOAL3OBAH~
Hoe CToKB2ANOM BHAYeHHe MACCH 3eMAH B COOTBETCTBHH ¢ COBPEMEeHHBIMH
RanHBMH, TIpH STOoM OH NPHMeRHN GODMyan, suiBeieHHHe caMum Crok-
B3ANOM A 3TOA nenn, TaK e KAK 3T0 yxe OHa0 cne.uauo Jlarpasxes
u Jiereppre.

B cBa3n ¢ u3nammeM HacToamel paboTH OWia NpokuseefeHa NoOBepxa
Bhlunciennit ITuabrpuma, KOTOpas BHACHMAZ, 4TO B HEKOTOPHE H3 e€ro
wsdp Brpamuck apudmeTAIECKHe OWHOKH, & JPYTHE HeOCTATOYHO TOUHH,
BCAEACTBHE CAHIIKOM IIAPOKOFO NpPHMEHeHHs JAWHERHOM HHTEDPITOMALHH,
TlosTomy oxasanoch HeOOXORMMHM HOBOE ONpefAefdeHHe 3THX BeJHYHH,
TeM Gonee, 4TO GHJIO MeNATENRHO NOBHCHTh Ha OKHH RECATHUHHA -3HAK
TOYHOCTS BBIYMCACHMNR HaMeHeHWd paguanun. Ilpodeccop Mumxosky, Hn-
pexTop AcTpoHOMuueckofl oGceppaTopuH B Bearpanme, ai06e3H0 B3gn Ha
celq mepByf0 4YACTH ITOR 3aA4YH, T. €. BLHIYACTIEHHE BREKOBHX HIMeHeHHH
4CTPOHOMUYECKHX 3eMeHTOB. B CBOMX pacueTax OH HCXOAWA M3 BHISHCACHUA
Jleseppbe, Tak Kak TuIaTe/NbHOe cpasrenue pabor Croxssana n Jleseppee
ybeawno ero B TOM, uTo TPYA JleBeppbe MO Ka4eCTBY NDPeBOCXOAMT TPYR
Croxpsnna, uCOOPYEHHHN r1aBHEM OGPASOM MHOTOYHC/IEHHEMY ONEYaTKAMH.
3ro orsmerun eme lapuep, KOFRa NPORepHA OOMsIy®  %aCTh  BH-
YucneHH# Jleseppre K Hamlen B HHX TOMBKO ORHY HeE3HAYATEIBHYIO
omuoKy. S~

Meaach elle M Apyrad NPHUYHHA AAF HCMONb30BAHHA paboTH Jleeeppbe.
Buuncaenus Jleseppse n CToKB37/4a NpOWssefeHbl COREPUIEHHO HeaaBR-
CH¥O ADYr OF ADYra % MHCXONAT M8 Da3IHyHHX HAYaRbHHX yCAOBuM, Tak
KaK B mepsHX 3a OTOPABHYI0 TOYKY MNpeHATO Havano 1800 r., a B mo-
caeniux — Havano 1850 r. [losromy - BeckMa xenaTennHO NYTEM CpaBHe-
HHMA KOHEYHHX PE3YNLTATOB HACTOSIIHX DaCYETOB C RNPEXHWMH, NPOH3-
BERCHHHMH Ha OCHOBaHMH ypaeHeHn# CTOkBsAna, NPOKOHTPOAMPOBATH MX
FIPABHABHOCTD.

Omipcamanca clofa ¥acTh pe3y sTaToB nmqucneuun MumkoBHYa moMe-
WeHa B HHKeNpHBeReHHOH Taba. 13 !). Liudpuw sToM Tabmwum, Kax But-
TEKAeT U3 BMIIECKA3aHHOIO, MOTYT CYHTaThCA Haubojee coome’rc‘rayw- :
INHMK COBDEMEHHOMY NOAQKEHHIO HAYKH.

YTo KacaeTcs TOYHOCTH H OO0JACTH NPHAMEHEHHA BHYMCAECHHHX TAKHM
nyTeM acTPOHOMHYECKHX 3/7€MEHTOB, TO II0 3TOMY NOBORY HYXHO 3aMeTHThb
creaywinee. Pacuern Jleseppee 006eCNedUEal0T TOYHOCTb BHUHCHEHHS

1) OcraanRas - JacTh  ITHX PE3yALTATOS MHamewaTaHa B nepBod toxe ,Pyko-
BoaciBa no reopusnxe® IyrenGepra. TloapoGuoe onHcanue npennapu-xenhnoﬁ
paloTH U NPOYHX Pe3yaAbTATOB 3THX PacueToB NoMeutero B «Orgerax Ceplckof .
axapeMui.»
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Tatamna i3

BeKOBHE HIMEHEHHN ACTPOHOMHYECKHX SACMEBTOB 33 HCTEKMHE
600 thicagenerufi (no MumkoBmnuy)

Tucavene- Tuicsiuene-
THA IO Az A(esin I} THA J0 Ae A(esinII)
1300 r. 1800 r.
0,6 +4- 0,062 -~ 60,0003 175 40,333 —-0,0503
5 -+ 0,539 —0,0123 176,3 =+ 0,167 —0,0526
10 -+ 0,760 —0,0344 180 — 0,308 -—0,0361
111 - 0,666 —0,0354 185 — 0,780 40,0137
15 -4 0,335 — 0,0250 187,5 -—0,898 40,0241 |
20 — (5,748 — 00,0013 190 — 0,977 -+ 0,0149
21 — 1,235 ' 4-0,0007 195 — 0,957 —0,0,98
2 - — 1,472 —0,00866 198,5 — 0,623 — 0,0598
30 —1,270 —0,0295 200 — 0,180 ~0,0659
32,7 — 1,077 - 10,0312 205 4 0,280 — 00045
35 — 0,912 -— 0,0282 209,6 40,807 +4- 01264
40 — 0,255 — (0,0150 210 -+ 0,853 + 0,0:61
45 0,782 — 90,0063 215 + 0,842 —0,6070
47,1 -+ 0,730 —0,0055 220 -+ 0,083 — 10,0551
50 0,660 — 0,0074 220,8 — 0,097 — 0,0557
35 — 0,040 —0,0195 225 — 1,043 —0,0292
60 -— 0,463 — 0,0338 230 — 1,538 0,0132
60,6 -~— 0,503 —0,0315 232,4 — 1,453 40,0148
65 — 0,917 —0,0212 235 — 1,267 — 0,0001
70 — 1,178 -+ 0,0052 240 —0,795 — 10,0346
71,9 — 1,145 -+ 0,010 242,2 -—0,313 —0,0385
75 _— 0.038 -} 0,0016 245 -+ 0,035 - 10,0336
80 —0,312 — 0,0393 250 + 0,873 —-0,0125
828 -+ 0,052 —0,0505 255 --0,542 --0,0040
85 + 0, 336 — 0,0431 256,5 +- 0,345 —0,0041
90 -+ 0,745 — 0,0003 260 -—0,113 -—0,0081
94,0 + 0,782 -4 00211 265 —0,493 —0,0200
95 -+ 0,790 40,0199 270 —0,907 ~-0,0332
100 — 0,180 — 00145 270,7 — 0,930 —0,0342
105 —1,223 — 00,0545 275 — 1,073 —0,0241
105,31 --1225 — 0,0545 280 ~-0,792 -+ ,0050
110 — 1,208 — 0,0225 281,8 — 0,577 -4 0,0095
115 —[,200 -+ 0,0170 285 — 0,193 + 0,002
116,1 — 1,160 +0,0186 290 + 0,378 — 10,0390
120 — 0,502 —0,0012 202,7 40,542 —0,0481
125 -+ 0,250 — 00,0402 295 <+ 0,680 —0,0413
1277 +-0.498 -—0,0469 300 + 0,542 0,0018
130 40,710 —0,0408 303,1 — 0,007 0,0167
135 - 0,387 — (10084 305 — 0,465 40,0114
140 —0,133 —+ 0,0094 310 — 1,197 —0,0321
145 — 0,715 — 0,0092 3134 — 1,123 —0,0473
150 — (0,983 — 0,0380 315 — 1,090 —0,0429
1a29,2 — 0,885 — 0,0429 320 — 6,928 -—1,0031
155 — 0,760 — 0,0370 3233 — 0,582 -+ 60,0093
169 — 0,222 — 0,004 325 — 0,402 +- 0,0046
14,3 -} 0,205 -+ 0,0138 330 -4+ 0,468 —(,0041
165 + 0 275 -+ 0,0136 3328 -+ 0,488 -~0,0372
170 + 0,542 —0,0139 335 - 0,433 —0,0314
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HIpodorxwcenue mada, 13

Toicaaede- Tricauene-
THH A0 As 4 (esinII) THH A0 Ae A (e sin II)
1800 r. 11800 r.

— 0,007 - 0,0042 465,4 —0,177 —0,0230
342,1 —90,173 - 0,0002 470 — 0 468 —0,0198
a50 — 0,828 —0,0317 4756 — 0,792 -+ 60,0028
350,9 — 0,843 ~—0,0328 480 — 0,902 —0,0078
359,9 — 0543 -+ 0,0015 486,1 — 0,480 —0,0514
360 — 0,537 - 0,0016 90 ~-0,095 —0,0294
365 -} 0,038 —0,0182 495 -+ 0,347 0,0054
369,6 + 0,437 —0,0368 497,1 - 0,405 + 0,0071
370 —+ 0,472 — 0,0367 500 -+ 0,487 —0,0028
375 -1- 0,606 --0,0143 505 -+ 0,218 —0,0266
3797 0,250 -+ 0,0036 508,2 — 0,273 —_ 0,0307
380 0,227 ~+ 00,0035 210 - — 0,550 —10,0278
385 — 0,592 —0,0188 315 — 0,988 —,0192
389,6 — 0,692 ~— 00,0340 - 520 — 0,807 —0,0143
390 — 1,037 —0,0337 525 — 0,582 — 10,0060
395 —1 072 ~-(,0138 5253 —0,553 —0,0056
399,2 —_ 0,967 —0,0043 330 — 0,083 —--0,0072
400 — 0,947 — 0,0051 9535 =+ 0,442 —0,0824
405 -—0,350 -—0,0216 537,8 + 0,298 —0,0426
407,7 --0,083 —0,0243 40 + 0,187 -—0,0403
410 + 0,455 ~—0,0207 545 --0,170 —0,0001
415 -+ 0,840 — 00,0085 518,6 — 0,368 -+ 00212
415,5 -+ 0,822 -— 10,0082 350 — 0,472 + 0,01 92
420 -+ 0,657 —0,0192 585 —0,812 —0,0314
4240 +- 0,100 — 90,0300 559,0 — 0,835 —0,0615
425 — 0,038 —0,0301 560 — 0,842 —0,0605 ,
430 —0,915 —0,0089 36> - 0485 — 0,0053
433,6 — 1,215 ~+ 0,0052 569,4 — 0,007 4 04,0308
435 — 1,332 - 0,004 S70 = 0,060 -+ 0,0301
440 — 1,072 —0,0282 575 + 0,483 —0,0231
4440 — 0,772 — 0,0465 579,7 -~ 0,627 — 0,0601
445 -~ 0,972 ~— 0 458 580 -+ 0,637 — 00598

=+ 0,083 —0, 0053 585 + 0,252 —0,0165
454,8 -+ 0,658 - 0'0208 550 693 ~f- 0,0201
455 + 0,682 -+ 06,0208 5903 — 0,718 -+ 0,0202
460 + 0,422 — 0,0080 595 — 1,108 —0,0143
465 — 0,152 — 0,023 600 - 1,065 —0,0431

BKCIEHTPHCATET € IO YeTHpPeX AeCHATHYHAIX 3H8KSB, HAaK/IOHA KJMITHKHY e
A0 CeKYHA M JOXTOTH uepurenuss [l A0 MHHYT AA8 TepHoga BpPeMeHH HO
meHbliell Mepe B 100 00C ner nxo # uocae nameR anoxu !). Beneacrsue
3TOrO TOMelleHHHe B AfaJbHeHmHX naparpadax ¥ BHPaMeHHHE B KAHOHH-
YeCKHX eIMHHLAX TaOAMLUH KOJHYeCTBA PafHALMH 32 NOCKEAHKE CTO THCAYE-

2} [TpaBna, Crowp3Nid ROBen 9YHCAOBOM pacder CBOMX Y PABHEHRN TOALKO RO
8000 ser go 1850 r. OiHaro npr STOM OH C3PAHTHPOBAA TONHOCTH € € CEMbBIO
RECATHYHWYH IBAXaNH, 2 TOYROCTE & B ]l — € RECRTWMY ROAAMI CEXVH M, BCASH~
CTBHE Hero 06XACThH NPHMEHEHHS €ro RaHHHX HE lHKe, YeM y Jlemepphe.
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JAETHH MOXHO CHUHTATS, TOYUYHHMH MO0 EOUHKIH MOCAeAHEro IEeCHTHYHOTO
aHaxa. [lax eme Goaee OTHaNEHHHX BPeMeH NMOCHedHds LMbpa OIHHHX
'raﬁmquu MOMET OKa3aThbCA HETOUHOH, O.IIHaKO, eCAH INIPDHHATE BO RHHMaHHE,
YTO OTKAOHEHHE B AeCATH KAHOHHYECKHX eNUMHHI COOTBETCTByeT H3MEHE~
KHI0 WXPOTH MeHee 4YeM Ha 207, TO 3TH OTKJIOHEHHUd OKAXYT Mano
3aMeTHOe BIMAHWE HA MNOJY4YaeMylo 3eMaedl PRAHANHKIO BUJNOTH AC WECTH-
COTOTO THCAYEJeTHS XC Haujero BpeMend. M TOMBKO €C/IH B3NTL HEPHOR
BpeMeHr OGonee ueM 600 THCAYedeTHH, HETOYHOCTH ZCTPOHOMHYECKHX
HaHHHIX MOMET MOBAWATL H2 HEHPABUABHOCTH NPEANOCAEAHErO NeCATHIHOrO
3HaKa 1Hbp, IpPUBENeHHNX B Tabauue. Ha ocHOBawMM 3TOrO NMPHBOAKMHE
pacyeTd ¥ He OHAM TNPORO/KEHHN 32 MpeAeaH NMeprHoxa BpemesH B 600
THCAYENCTHR RO HaweR SNOXH.

§ 39. Yuacnosok pacuer BeKOBOro xoma o6ayvenus 3emam. Temeps
ME NO/MMHB NPHUCTYNHTh K YHCAOBOH MHTepNpeTaNuy BEXOBOrO Xoia o6ny-
yennd. HeoGxoaumme ang 31010 NPEAROCH/IKH yke OGHAH U3J0KEHH
B paspene I, Tam OWN0 MOKA3aHO, HTO MOXHO YIEOBHTh BCe HHTEPECYIO-
mue Hac AeTaNdH 3TOro HBJACHHA, €CIH Pa3nenuTh KOKANAR H3 paccmaTpu-
BZeMMX NPOMIEAIIAX TOAOB HZ NBd ORHHAKOBHX I0 [POXOIKNTENBHOCTH
»KANOPHYECKHX® MOAYTOAHA, M8 KOTOPHX OAHO OylneT OXBATHBATH BCE Te
AHM, B KOTOpPHE KOAH4YECTBO pafMalKH, DOJyuaeMOe NMOR AaHHOH reorpa-
¢duuecko muporoll, Goablle, yeM B KakKoH-IHGO H3 OHER ApYroro
IIOJIYTO,H.Hﬂ, ¥ HZ2 OCHOBAHHH 3TOr(Q BHYHCAHTbL KOJAHYECTBA paaHaliHK,
MoNyYaeMHe B TeYeHHe STHX TOAYFOAM# paccMaTpHBaeMOR WIHPOTOR.
3TH  KOAMYeCTBA DaNMANMH, BHDANKEHHHE B KAHOHHYECKHX eNHHMUAX:
Jo==1, T=100000, npencTapAsioTCA IN8 CEBEPHOr0 NOAYINAPHA YpasHe-
Buamy (115) pasgena I, 1. e.

Q,=W,+AW, As—mesinl,
Q= W, + AW, Ae -} me sin IT;’
KO/MYeCTRA 3TH I HAWETO BpeMeHM BHuUCAeRHW mo Gpopuynre (116), r. e.
Q, == W, —me, sin I,
Q. = W, —+ mey sin I,

Yro kacaeTca mponsBexennoro no dopmysam Jleseppee pacyeta Beko-
BHX U3MEHEHHH ACTPOHOMHYECKHX BJIEMEHTOB, TO 3/1eCh B KayecTBRe HCXOR-
Horo mMomeHTa OHJAO NpHHATO Hawano 1800 r., u eMy COOTBETCTBOBANH
3HAYEHNS: ¢

8o = 23°27'55", e,==0,0168, II==99°30".

l

Taxky 06pa30oM ecAIX NPUHATH ANA BHYMCACHHS XOA2 oOnyyenus 1800 ron
32 HaYaibBhiil, TO BCTPEYAKOLIMECs B BHIIEMDHBENCHHNX YPaBHEHHSX BeJH-

YHHH W: " W‘: HOMKHE OHTH OTipefieieHN € TTOMOLIBI0 YIOMAHYTHX 2CTPO-
HOMHYECKHX BeJNYMH., TakuM nyreMm M NOJYuHM COJepKauiyecs B NpPHBe-
IeHHON Huxe TA6A. 14 3HaueHun Q: H Q:’, KOTOpHe Briocjiencrsny 6yayr
HaM HYXKHH.



§ 39. uncn0BOft PACYET BEKOBOI'O XOIA OBAYUEHMA 3EMIM 137

Tabanua 14

Koauuecrsa ayyucTofi 9HEPrHH, noAyIeHHLIC B TeYEHNE KAIO-
PHUCCKHX MOAyroAHH, B KBHOHMYECKHX eIHHHIAX (Inoxa
)

r)
leorpa- CepepHoe nonynfapue 1Oxnroe noaywapue
dgeckan
neTHEE 3HMNee neTHee 3uMHee
WHPOTA | oayroane | noayroawe | moxyrozme | moayroxse

15° 16109 13476 16 757 12828
20° 16 280 12577 16912 11945
25° 16 345 11595 16 953 10987
30° 16 294 10538 16 876 9 956
38° 18139 9418 16689 8 868
400 15878 > 8244 16 392 7730
45° 15522 7033 15996 6559
50° 15078 5799 15510 5367
55° 14573 4 575 14959 4189
60° 14006 3363 14 342 3027
65° 13454 2250 13738 1966
70° 13074 1393 13304 1163
750 12 862 786 13030 618
8Q° 12732 367 12 850 249
85° 12673 100 12733 40
90° 12669 7 12676 0

Orxnonenns AQ, way AQ, KoJuyecTs pamwauuy Q, winm Q. 3a ka-
Ko#-nm6o rox reoaoruyeckoro npomiorc ot gannuwx 1800 r., anw xpatkocTi
Ha3HBaeMHEe BEKOBHIMA HW3MEHEHHSIMH 3TUX KOJNHYECTB PAgUAlHK, AANTCH
cneYIOUIUMA BRIDaXEHHAMMU:

AQ, =AW, Ae—mesinIl 4 me,sin [, de=zg—¢,.
AQ, =AW, As | me sin I§ — me, sin I,
Ecnn BaecTn ofo3HadyeHHe
e sin IT — ¢, sin Iy = A (e sin IT),
TO NMOJYYATCA
« AQ, == AW,Ae — mA (e sin1I),
AQ, =AW, Ae mA (esinl).

3T YPaBHEHHR, KaK YKe YNOMWHANOCH, NPKMEHMMH TOALKO RAR CeBep-

HOro HOJYLIApHA; AA% IOWHOTO MX HAf0 3aMEHHTh CACAYIOLIHMA:

AQ, == AW Ae -} mA (e sin IT),
AQ,, = AW Ae —— mA (esin1I).

IMpn noMomH BHIIEYKA3aHHWX YypaBHEHHR MH BHUHCAUAH BeKOWHE
W3MeHeHKA KOAUYECTR pamuarmnu Q, u Q,; NpH 2ToM BerHunHw AW, u AW,
B3ATH 43 Ta6k. 6, BeAHYMHH M —— K3 MaNeHpKOR TaGAKUM Ha cTp. 54 K
pesuunnn As u A(esinJI) —u3 rTabn. 13. PeaynbTaTH 3THX BRUNCHAEHBH
ROKa33aHH B HMMecaepyoumeH Tabm 15.

Ora Ooabmagt 7a6j#ua npencTaBaseT coGoH nmOoAPOOHY0 WCTODHIO XORA
obayyerua 3eMiAn 32 nocreznue 600 TRCRueneTHH, HIAOMEHHYIO MATEM2-
THYECKUM AZHKOM. OOCyXASHHIO €e NOCBSWEeHW JaabHedlne naparpadu



TaGauya 15 &
Bexosofi xox obayyenns 3ema. *
HameHeHHd KoAHYedTs TO fLjia, OOAyYaeMblX paziIHIHBIMH HHPpOTAMH B TEHEHHE KAROPHYECKHX nonyronnh
{B HAHOHHYECHUX eIMHHLAX)
Cepepuoe noaywapHe
E Jleinee noayroaue 3uMEee noayronue
Teieaqe- i
Mai:;gg R l'eorpaduryeckas HpoTa (CeBEPHAA)
nocae
H. 5, 25° 359 45° 55° 65° 750 25° ase 45° 55° 65° 75°
1
06 | — 2] 4+ 3§ 4+ 7| + 12 18 71— 38| — 5| — T|— 71— 5 0
5 + 964 | 4211 ) 4215 277 i 268 i 309 | — 304 | —004 | —u71 | —24 | —170 | — T8
10 4 B85 | 4667 | 4632 589 | 4553 { 4524 | — 742 | —700 | —627 [ —>528 ) —387 | —197
11t 4+ 697 4671 | 4630 | 578 599 | 4486 | — 747 | —699 | —625 | —524 | —384 | —199
15 -+ 482 4457 | 4420 | 4-374 | 4398 | 49281 | — 508 | —471 | —417 | —347 [ —285 | —137
20 — B — T2 —19 | —I71 | —243 | —38 | + #4 103 | 4113 [ 118 [ 4+ 80 | -+ 15
221 | — 9| —166 | —237 | —315 | —426 | —573 | + 192 N8 | 4209 [ 4215 | 4155 | + 41
25 4 B — T4 —176 | —290 | — 444 | —646 | + 92| +136 | 4166 | +170 [ 4121 | 4- 11
30 4+ 453y 4331 | +189 | 4 27} —179 | —437 | — 358 | —2718 | —198 | —130 [ — 99 | —1U
327 ( 4- 498 4383 | +2499 ) 4 96| — 99| —338 | — 417 | —338 | —256 } —183 | —137 [ — 126
35 4~ 45%) 35 | +236 { 4101 | — 68 | —277T | — 386 | —316 | —243 | —175 ] —132 | —116
40 - 258 | 4217 § 4168 | 4111 42| — 42§ — 230 | —26 | —170 | —131 | — 98 | — 68
45 4 174 4206 | +237 | 4-271 392 | 4394 F — 32| —239 [ —231 | —207 { —151 | — 36
47,0 | 4- 152 | F182 | 4213 | 4246 295 | +365 [ — 207 | —213 | —208 | —187 [ —135 | — &0
50 + 182 4206 | 4-927 | J-250 287 | 4341 | — 232 | —v33 | —223 | --197 | —1483 | — 57
55 4+ 335 | 4319 4-272 ! 4217 ) Li53 | 4 81 | — 352 | —317 [ —272 | —220 | —162 | -- OB
60 4+ 589 | L504 | 4399 ¢ 4278 | 4133 | — 43 | — 554 | —485 [ —402 | —3153 | —234 | —157
606 | + 5991 510 | 4401 | +277 | 125 | — 57 | — 361 | —489 | —405 [ —-317 [ —235 | —160
65 + 281§ 4288 178 ] 4+ 54 —105 | —301 | — 312 | —249 | —185 [ —128 [ — 96 | — 94
70 — 178 ¢ —233 | —292 | —354 | —446 | —560 | + 267 | -283 | 4283 | 4259 | 4188 | — 61
718 | — 278 —317 | —361 | —407 | —479 | —>581 | -+ 3597 365 383 | -+314 [ 4-229 | 4 &
75 -— 93 144 | —196 | —253 | —333 | —440 | 3 165 4184 190 | F177 | 4127 | 4 36
80 4+ 700 [ +614 | 4506 | 4379 | 4+231 | 4 55| — 677 —601 [ —508 | —405 | —299 | —190
82,8 | 4+ 932| 4845 | 4734 | 601 451 | +280 | - 936 ] —848 | —733 | 597 [ —439 [ —238
85 | 4+ 82| +791 | 4708 | 609 | 4500 | 1303 | — 877 —B8O5 | —705 | —581 | 427 | -~248
%0 + 58| 4+ 98| 4141 | 4189 +256 | 4346 | — 14| 129 —136 | —128 } — 93 | — 2
94 | —333] —258 | —1 — b1 | 4 8 [ L£054[ F 975 0T I T I | STy -
95 — 3| —232 ] —140 [ — 35 | + 09 | 263 | + 951 4199 | 4145 | F 99 | 4+ 74| + 77
100 4+ 3451 4301 [ 4946 182 | 4106 16 | — 32 —294 | —247 | — 197 | —145 | — 94
1050 | 4 9150 L7583 ) 4555 | 1329 | L 51 | —289 ] — 823f —701 | —564 | —428 | 319 [ —239
110 4+ 3220 4212 4- 83| — 61 | —248 | —4B4 | — 25| —157 | — 921 — 44| — B/ | — 75
115 — 306 | —433 | —d465 | —497 | —554 | —639 | 4- 486 483 | 4456 | 4400 | 4291 | +122
1161 | — 423 | —45¢ | —480 { —505 | —553 | —629 | -- 510} --503 | -f472 [ 411 | 4-299 | +129
120 — 31| — 8| —131 | —186 | —263 | —us64 | 4~ 94| 4114 | F125 [ 12 | 4 87 18
125 4= 756 | 4699 | 4622 | 4530 480 | +318 | — 774 | —710 | —620 | --510 | —375 | —211
1977 | 4 897 | 4841 | 764 | 4670 | 4571 | 4467 | — 934 | —862 | —760 | —630 | —462 | —252
130 + 800 | --767 | 4-716 | 4653 501 | 4833 | — 83| —797 | —711 | --594 | —438 | —2u7
135 4 181 | 4188 | 4-191 | --194 | 4204 | 4221 | — 200 —205 | —189 | —163 | --119 | — 55
140 — 182 | —173 [ —159 | —142 | —126 | —109 [ 4+ 192 4178 | 4159 | 4131 | 4+ 97 | 4 52
115 4+ 119 4 64 0| — 71| —164 | —923| — 66| — 34| — 5| + 13 4+ 7} — 26
150 4+ 629 +508 | 4361 | +197 | — 8| -~261 | — 555 —467 | —a71 [ —277 | —207 | —163
1522 | 4 726 602 | 452 | 280 | 4 67 | —191 | — 660 | —565 { —458 | —351 | —261 | —191
155 - 627 4520 F 4391 | 4242 | 4 59| —163 | — 570 —488 | —397 | —303 | —225 | —164
160 4+ 65} 4 45 f 22| — 4} — 37| —80 | — 49| — 36| — 24| — W4 [ ~ 11| — 15
1643 | — 239 | —203 | —160 { —110 | — 48 | + 22 | 4 293 | +195 | --162 | 4127 | 4+ 93 | + 64
165 — 231 | —192 | —144 {1 — 90 | — 2¢1| 4+ 58| 4+ 210] 80| 146 | 112 [ + 81 | { 61
170 - 293 | 4+299 | +200 | 427 | 4303 | 4320 - 334 —32 | —295 | —-253 | — 185 | — 86
175 4 47| 878 | 4782 | 668 | 4544 | 409 | -- 972 —892 | —T80 { —641 | —471 | —265
1763 | 4+ 978 | 895 | 886 | +654 { 4508 | 343 | —- 8% | —902 | 785 | —640 | —471 [ —271
180 o+ 6411 4561 | -}-460 | 4-343 | 4204 | 41 | — 618 | —B549 ) 462 | —368 | —272 [ —174
185 — 307 —326 | —340 | —353 | —382 | —105 ] + 885 | 358 | 4334 | 4290 | +211 | 4- 92
187,5 | — 806 ~-512 1 —511 | —505 | —513 | —9836 ] 4 573 | 4550 | 4905 | 432 | 1816 [ + 149
190 | — 32| —370 | —394 | —416 | —460 | —525 | 4+ 416 411 | 387 | 4337 | +246 | - 104
195 4+ 664 | -+ 541 395 | 425 4+ 16| —240 | — 592{ —501 | —402 | —302 [ —225 | —172
1985 | 41655 | -+916 | ~-742 | 541 | -301 | + 16 | —1009 | —890 { —747 | —591 | 438 | —264
200 4+ 993 | 4860 | +T714 | 45311 4316 ) 4 62| — 957 | —849 | —717 | —570 | —421 | —269
205 4103 4110 | 117 | 122 | 4134 152 | — 124 —122 | —1I5 | ~ 89| — 73 | — 28
2096 | — 479 | 338 | —231 | —106 | + 48 238 | 4 368 304 | 4236 1 4171 | 4128 | 4110
210 — 419 —327T | —217 | — 92 | 4 66 | -} 261 | + 355 | +202 [ 4-223 | 161 | 4121 | 106
215 4+ 188 | 4221 | 4255 | 4291 | 4346 | +423 | — 451 —257 | —249 | 222 [ —162 | —
290 41018 | 4-925 | 805 | 662 500 | 4-317 | —1024 | —920 [ —8085 | —655 | —482 | —281
2208 | +1017| 913 | 4780 | +624 | 444 | 4237 | —1010{ —909 [ —781 | —p32 | —465 | —279
295 4+ 463) +355  4-227 | -+ 80 | —105 ] —333{ — 385 —311 [ —231 | —165 [ —124 [ —117
230 — 350 | 411 | —d472 | —537 | —636 | —776 | |- 465 | J-476 | 4461 | 412 | 4299 | 4113
2324 | — 3741 —428 | —479 | —534 | —621 | 745 | 4- 483 4489 | 4469 | 4416 | 4303 | 4119
235 — 871 —156 | —282 | —315 | —430 | —o583 | 4- 182 4210 | 4223 | 212 § 152 | 4 37
240 + 580 4476 | 4350 | 4205 ) + 27 | —191 | — 521 | —442 [ —355 | —269 | —202 | —15] =
w




Hpodosscenue mabaiyn 15 5
=)

JleTHee noayrogue 3iMHee NoOAYroaMe
Tulcaue-
mﬂfgg;r leorpaguyeckas wHpoTa {cesepHad)
nocag
B, 3. 250 35° 45° 559 65° 759 25° 350 48° 55¢ 65° 75°
2422 | 1685 1 +601 [ 4494 310 | +224 ! 4 51| —662 1 —588 | —407 § —395 [ —292 | —186
246 | +619 ) +562 | 4488 400 | +300 186 | —622 | —564 | —488 | —397 | —292 | —171
250 +291 | 4317 | 4340 362 | +404 465 | —357 | —354 | —333 | —292 | —213 | — 89
255 + 111 134 | 1157 $182 4-218 | 420 | —152 | —157 § —183 [ —138 | --100 | — 28
256,5 j: m | 4123 134 | 1521 +180 | —195 | —126 % —120 | —106 | -— 77 { — 31
260 Ml 4121 495 466 431 —11 | -] —N6| -9 —75} — 55 | — 38
266 | 4332 | 4210 4+19%6 | +110 | 4+ 3] —126 f —206 [ —250 | .-200 [ —15) | —111 | -- 86
270 +3547 | 4438 | 4309} +160 | — 23 [ —250 f —479 | --400 [ —316 | —234 | 175 | —141
2707 | 963 } 4452 | 4319 166 | — 28 | —256 | —493 | —413 | 325 | —242 | —180 | —149
275 4368 | 4266 | 4148 | 4+ 13| —159 | —873 | —287 [ —221 | —155 [ —100 | — /6 | — OO
280 —147 | —182 | —218 | 285 | —312 | —390 | +207 | 4215 | 4212 | 4191 | +130 | 4 49
2818 | —214 | —230 | —242} —245 | —277 | —&14 | 4258 | +254 1 +238 | 4198 151 | - 64
285 | ~ 181 — 27| — 39) —50 | — 68 | — 90| 32| + 35| 4+ 371 + 34 | 4 25| 4 7
200 743 | +695 629 548 | 4-463 | 371 [ —772 | —T11 | —626 | —518 | —~380 | —208
2027 | +922 | 4867 789 695 | +59 [ 4493 | —963 [ —B90 [ —785 | —651 | —478 | —259
295 +806 | +771 ] 4717 | + 650 385 | 4523 | —87{ —800 | —712  —595 | —436 | —229
300 4+ 5| 438 4+ 74| +114 169 | 24l ] — 46| — 6| — 0 — 70| — 51| — 7
3031 | —307 ; —218 | —240 [ —196 | —145 | — 88 } 4-308 [ 4278 | +240 | 4195 | 4144 | - 85
305 —2M42 | 47 | —249 | —249 | -956 | —272 | 4276 | +9267 | boas | 211 | 184 [ + 72
310 4506 | 4383 | 4240 [ 4 76 | ——132 [ —3%9 | —416 ] —333 | —m8 | —173 | —130 | —126
3134 | 4790 | 4646 | 4471 | 4271 | 4 23 —2r9 | —706 | —598 | —499 | --362 | —2R0 | —205
315 4+Mn2 | 4577 | +44 | 4228 ] — 3| --286 | —630 | —531 ; ——422 F 316 | —236 | —184
220 — 8| —65) —127 | —195 1 —289 | —412 | 4- 78 | 4104 | 4120 120 ) 4+ 85 | 4 12
3233 ) —2n2 | —297 [ —210 [ --253 1 —718 | —315 | 255 | 4251 | +236 | 4206 | 4150 | 4+ 64
375 —~113 | —126 | —140 | —15¢ | —176 | —208 | 4+ 143 | 4143 | 4187 [ 4122 | + 88| 4 35
330 4108 | 4127 | 145 ) 165 | 4194 | +237 | —143 | —146 | —w2 ] —127 | — 92 | — 35
3328 | +718 1 41679 4628 | +555 | +485 | +413] —755 ) —700 | —619 [ —515 | -—378 | —203
335 4607 | +576 | 4530 | 4473 | 4416 359 | —640 | —594 | —527 | —438 | —3U | —172
340 + 77| 69 4 59 4 47| 4 34 18] — 76| — 6 | — 59 | — 48 -*35 — 2
421 | — 16| —25) —3 | —45| —61 | —81} 4+ 29| 432 3] +31] +2]+ 6
345 A0 | 4+ o8| 4 o~ — T | ol ] — 90 6T A = B L e B
350 <524 | 424 | 4301 ‘Q‘nﬁ? =lo ! —o9 T—"!ll?" = = e r T 2yds— ———
3509 | 4-544 | 4440 | 4315 | +172 | — 61 —223 | —481 | —404 | —3il | —240) —179 | 14
355 4287 | 4203 | 4107 | — 5| —145 ] —322 | —219 |- —165 ) —13 | — 69 | — 541 — 70
3599 | — 661 — 93| —121 | —152 | —198 | =258 | 107 i 4116 | 4+ 117 | 4108 | 4 79| A A
360 — 67 — o3| —122 7 —153 | —197 ) —206 f 107 | 41T | 418 | 109 | - 79 | o 24
363 4.337 | -+307 1 4268 | 220 | +169 [ 4110 | —390 | —308 | —288 [ —218 ; —161 } — 93
3606 | 1707 | 4666 | 40607 | 4537 | 4-464 | 4387 ) —739 | —684 ) —604 ) —501 | —368 | —199
370 4707 | 4669 | 4613 | 4545 | 4475 | 4404 | —T42 | —689 | —610 | —906 | —371 | — 200
375 4305 | 4314 | 4316 +317 | +320 | J-351 [ —a351 | —a39 | —312| —268 ) —196 | — 90
3797 | — 48| — 99| — 61 + 20} 4 54 97| 4 30| + 18y 3 8| 4+ 0] 4 1 10
380 — 48| — 3| — 8 6| +47 | + 878 4+ 3 | + 201 L 10| 4+ 3| + 3 n
385 4304 | +238 { 160 fl: 72| -4 ) —178| —v59 | —218 | —168 | —120 | — 89 | — 77
3896 | 556 | +441 | L+ 304\ +129 | — 46 | —285 | —481 | —399 [ —3I1 | —220 | —171 | —142
390 546 | 430 F 4492 | 4134 | .- 64 | —307 | —469 | —387 | —209 | —218 | --163 } —140
395 418! +9 | + 1| —106| —~247 | —4| — 97| -850 — 8 4 19 12 ] — 38
3992 4+ 11| — 5 | —116 | —191 | —202 | —424 | 4 61 | 4 90} 4109 | 4+ 112 80 | + 7
400 + 98] —33| —101} —177 ] —218} —410] + 43| + T 4 9 ) 4W0O| + 7| 4 2
405 4372 | +3815| +246 | +164 | + 66 | — 52§ —346 | ——301 [ 248 | —192 { 143 | — OB
4077 | +452 | -+4la | 4363 | 304 | 4236 161 | —458 | —418 | —363 ] —297 | —218 | —125
410 4412 | 4401 | 4381 ) 354 | 4-332 315 | —436 | —420 | —378 | —317 | —232 | —119
415 +9215 | 4926 ) 277 | 4-308 | ---353 430 | —218 | —281 | —271 [ —240 [ —175 | — €8
4155 | 3-208 | 4239 | +268 | 4300 | L3489 420 | —269 | —273 ] —262 1 —213 | —169 | — 66
420 4399 | 4401 [ + 396 | 1387 388 | 4400 | —448 | —429 } —391 | 33 | —251 117
421 558 | --511 | -L448 | 374 991 | +198 | —c66 | —515 | —448 | —-366 | —209 | —155.
425 550 | 4-495 | 4424 | 341 | 945 | 4134 | 547 | —494 | —424 | —344 | —258 | —15l
430 4+ 691 + 34 —al | —124 | —2W5 ) -377 30| 4+ 5| + 35| 4 50| 4 35| -~ 18
4336 | —185 | —245 | —31W0 | —31® | .. -478 | ——614 + 281 | 289 | 4301 | 4-275 | +199 | 4 64
435 —183 | —248 | —315 | —380 | —495 | —-639 | 4283 | 4304 | +306 | 4281 ] 4203 | + 6
444) 4443 | 4-334 | 4207 | 4 61 | —123 [ —352 | —-362 | —289 | —214 [ —148 % —112 | —111
444 4800 | 676 | 4525 | 43481 4137 | —121 | —742 | —644 | —0530 | —4ll [ —306 | --.212
445 4801 | 4-689 | -Lo52 [ -390 [ 4197 ) ~- 32| —758 | —€65 [ —99% | —437 | —&23 | —215
450 1103 | 4+ 98| 491 | + 83| 73| + 65| —109) —102F — 81| — 7| — 55| — 29
4548 | —836 | —o64 | —177 | — 18 | 4 464 4198 | 4287 | 236 4182 { 13t | 4 98 | - &
455 334 | —251 | —173 | — 712] 4+ 54| 4209 +283 | 4232 | +177 | 12T 4 95 | + &
460 4177 v86 § -193 | 4-108 | 4212 | 4-225 | —208 } —203 | —190 | —164} -—-120 | — &3
465 4 19 370 | 307 234 | 4-149 | 4+ 48 | —408 | —364 | —308 | — 6 | —183 [ —113
4654 | 4497 | 4375 | 43091 4234 | 445 | 4+ 39| ~-413 | —367 | —311 ) —248 | —18 ) —116
470 4331 | 4o | 4198 | 43 [ F 11 ] —116 ] a-296 | —251 | —-201 ) —I51 | —113 | — &6
475 —464 | 457 | —462 | —452 | —45i | --469 | 4522 1 3499 | 4-557 | 4390 | 1284 | 136
4756 | —474 | —a78 | —473 | —462 | —463 | —-480 | 4531 | 511 | --466 | 3398 | 401 | 139
480 + 8 | 4 17| — 54 | —134 | —20 | —377 | — 12| 4 2| 4 47| 61 + 42| — 12 -




flpodoamcernue mabanym 15 =
[
JeTHee momyrogue 3imHee mogyroaue
Thicaye-
noﬂlesroiz)nr. Tearpaduueckan wupora (cepepuan)
noche
H. 3. 25° 332 45° 550 65° 75¢ 250 ase 450 5% 659 75°
485 4 908 | + 784 | 4- 632 +454 | 142 | — IO | — 864 | — TEO | —636 | —501 | —371 | —243
486,1 | - 910 + 7941 4 B40| 4479 | 4278 | L 39 ] — 874 7741 652 | —5I1T | —2383 | —246
460 4 533 + 476 | - 404 | --318 1 1220 | 4105 | — 526} —- 472 404 | —3%6 | —241 | — 146
495 — 78| — 47| — 1B 4-23| + 72| +133 |+ 49| 4+ 82| 16| + 5 - 4| 417
497,1 | ~ 102 | ~ 67| -— 27| + 18 T s+ 714 50 30 [ 4+ 15 12 +
500 4+ B85 4 108 | 3 130 -+154 190 | 4238 1 -- 122 — 128 126 | —115 | — 83 | — 99
505 4 5041 4 460 | & 421 34 ) J-302 | 123 | — 521 | — 478 —420 | —347 | —254 | 149
5082 | + 515§ 4 476 ) - 390 | 289 | L1700} 4 | - - 524 | — 464 | —392 | —311 | —230 | —1a7
510 + 472 4 393 4 297 4187 | 4- 51 | —U3 | — 431§ - - 370 .-301 § —-232 | —171 | —192
515 4 o84 | + 1951 4 93| + 23| —171 | —358 -2100 -~ 154 — 100 | — 57 | — 45| -~ 67
540 4 207 4- 137 L 5T — 351 —131 --300 S — 13| — 62| — 30 — 25 | -~ 48
525 + 69| 4+ 27| - 21| — 95| —147{ —238]-- 2| — 3 + 1M 28 19| — 13
5253 | + 64| + 4] - 22y — 73| —140 | —227 | - 23f — 1 18| 428 4 19 — 11
530 4 t28) 3+ N0 4+ B8] + 63 + 34 — 2| —120] — W06 -~ 88 | — 0| — 52 - 54
535 - 6261 4+ 593 | J- 545 4487 | -+ 428 | --368 | — 639 | — @12 . -542 | —451 | --33) ) —--177
5378 | + 804 | 4+ 745 ++ 666 | 570 | 4466 | 4353 [ - 826 | -- 758 | —- 664 | --546 | —401 | — 9295
540 4 753 4 692 .- 611 | +516 | 400 | +W | . w7} - 700 —610 | —500 | —368% | —210
545 — W= 19| — | —a | —srt — 7| 4+ 23|+ 96| + 23| + BW| S 0+ 4
5186 | — 415 — 3984 — 372 —339 | —-307 | —277 | + 442 | 413| 4369 | 309 | +227 | 4118
450 — 886 ] — 378 | — 32| —342 | —325 | =315 | 4 421 | + 398 | 4359 | 303 | 4222 | 4101
535 4520 420 4 300 64| — 7| —215 ] — 459 | — 36| —306 | —230 | --171 | —135
559 41072 - 9171 4 728 -L508 [ +243 + 4 1009 [ — 8821 --734 | —576 | —426 | — 286
560 41052 | - 900 | 4 712 4484 | 4232 — 82 ) — o8| — 864 —7T1% | —563 | --4l6 | ——281
565 4+ 62|+ % — 15| — 6l ] —123 oo |2 a5 = s + 12 ] 4+ 2 4+ 15 | — 12
5604 | — 596 | -~ 813 ) — 492 —861 | —266 | —15% | - B57 | - 513 | 4442 | 1362 | 265 | + 156
570 — 5G| — 402 — 420 —335 | —238 | —124 | -} 544 | | 490] 4420 1 +340 | 4951 | 4150
575 4 458 | 4 43| + 420 | 4380 | 4362 [ +310 | ~- 491 | — 464 | —416 | -—3I0 | 236 | —13}
5797 | --1'49 | L1076 | + 0977 | L 856 | 4728 | 4493 | - 1196 —1i03 ] —973 | —805 | —301 | — 323
580 + M 1074+ 974 855 | -+ 729y 4597 | --2191 | —1100 | -~970 | —-803 | —589 | —322
583 + 331 + 306 | + 282} 285 | 227 | 4199 | —— 340 — 316 | -—281 | --234 | —171 | ~ Q1
590 = 424 - 36 - 410 | 38 | —4n1 ] — 422 | + 475 ] 1 4551 } 415 l -+ 353 -};g_s_g_j_ﬁ&_l_g{_ S
5903 | — 421 | — 426 — 421 | —414 | —427 | —433 | 4 475 L+ 456 ) 1416 ) 1356 | 260 | 4124
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148 ACTPOHOMHYECKAY TEOPMA KOJNEBAHE# KANMATA

§ 40. PeayapTaTH HCCACdOBaHKHA KAMMATOJNOTOB H TEONOTOB O
CBS3M BEKOBOrO X042 o6aydYeHMWs 3eMJH ¢ KANMATAMH I'€0JOTHYECKHX
3nox. [lpuBefenHas Ta6n. 15, NoKa3WBAKOIIAR REKOBOH X0a oOGIyueHHS
3emnu, ABA9ETCH MaTeMaTHYeCKUM pellesieM ODpeneaeHHOR aCTPOHOMU-
yeckolt mpoBaembi. Metoa 3TOro pelleHWs O OCHOBAH HA NMPHHUUNAX
HeGecHOM MEXaHUKK U Ha TeOPeTHYeCKWX BuBOZag pasjena I, t. e. Toit
yacTH HacTosiued paboTH, KOTOPaAs BO BBeNeHWH OblJta HA3IBAHA JCTPOHO~
MAYeCcKOoR,

Ecau Teneps MOCTABUTH BONPOC, KAKHM O06PasoM onucaﬂnuﬂ BHILIE X048
o0nydenns OTPA3HACA Ha KAMMATHYECKON KAPTHHE re0/10rnyeckoro npoliore,
TO Anxd OTBETa fepel HaMH UMEKTCAd XBA Ty TH. OJIHH H3 BHX, KaK W TOT,
KOTODHM MBI UMK IO HACTORIIETO MOMEHTa, JNeXKT elle LEIHKOM B o6na-
CTH TOYHOIQ ecrTecTBo3HaHnR, Echu BOCHOIB30BATLCA  TEODETHUECKHMMU
peaynbtaTaMyu pasgena Il (Ha3BaHHOTO QM3UYECKNM), MONKHO BHBECTH H3
BEKOBOTO X0Ja O6AYyYeHWS COOTBeTCTBYIOLUMWH XON. TeMnepaTyp W TaKHM
myTeM BHACNMTL TY CHAraloy® 3SeMHOTO KAAMATd, KOTOPAd KOPEHHTCH
B M3MeHynsocTs obayvenud 3emnn, Jpyroit nyTb BemeT 4Yepez 06AacTh
ONMCaTeNbHOro ecTeCTRo3HaHuA. Ciennl, OCTaB/eHHHME KNUMATAMM HANEKOro
APOIW/JAOTO Ha NIWKe 3eMad, HAKT BO3MOXKHOCTEH YCTAHOBHTH NOCAEN0BATENb~
HOCTH KIHMATOB TOTO IePHOfA MCTODHHM 3eMan, K KOTOPOMY OTHOCATCA
HaIMKM pacyeTH koaebakuit o6ayuenun. CpaRHWBAA NMOCNeJOBATEALHEE CMEHDB
KJ¥MATOB C BBYHC/AEHHRIM TEOPETHYECKHM XOAOM OGNYYeHHH, Mbl He TOJBKO
BCKpPOEM MPHYKHY ITHX H3MEHEHHH KIMMAaTa, HO CYMEEM TaKXKe OIpeRelHTs
Ha acTpPOHOMHYEecKOR QcHOBe TOT aGCOJIOTHBIA MOMEHT, KOrAA OHH HMenH
MecT0. ITOT BTOPOH MYTh BECHMA YCMEMIHO MCIOAB3ORANCT KAUMATONOrAMA
H reQoraMH, mpexiae MeM CTaa W3BeCTEH mnepsHH; B wacTosulefl pafoTe
MR GyAeM Takke UPHIAEPXKKBATLCA 3TOR IIOCAEH0BATEALHOCTH.

IMepeuiM, KTO TPHMeNNN BHYKCACHHHA MHOR TEODeTHYeCKH XOR ofay-
yeHHg 3eMAl K M3YYeHHIO KAMMATA TeQloruyecKHx 3nox, 6uin B. Kennen
(1823). Bonpexs pacopocTpanesHoMy B TQ speMs Mueruio Xanua 0 HeRO~
CTATOYHOCTH ACTPOHOMHUECKHX METOAOB MM pa3pemierust npobiaeMul Jaed-
HHKOBHX HEpHOAOB, Kermeﬂ, TIO3HAKOMHBUIWCE ¢ JNAHHHMH TOJBKO 9TO
panejiwelt B 370 rpeMa kuury ,Théorie mathématique“... u nMpowuspens mo
BMeOUIMMET B Helt YKaaaupau COOGCTREHHE & BLIYHCACHHUA, YACHHJ BCe 3HA~
yenne 3TOH Teopui. ITO 3aCTABHIO €rd 3ANPOCHTH JanbHefuiMe pa3bac~
HeHud Yy 2BTOpa, KOTODHH B pesyabTaTe MONOOHOTO COTPYAHHYECTBA JCO-
BepuIeHCTBOBAA CBOR MeTOX M NPHIan eMy dopMy, YROOHYIO AN KAMMATO-
AOTHYECKUX HccnenoBauui. Pesyapratt pador Kenneua BMecTe ¢ QTHO-
CRIEMACH CIONa MOHMH TEOpEeTHYECKHMY BBLIBORAMH W YHCHOBHMH pacueTaMW
Haneyatawd 8 TpyAe Kenmneua-Berewepa ,KaumaTm reonoruueckoro mpoiu-
aoro* (Bepnuu 1924), B rnaee ,Kaumars UeTBEPTHYHOTO NEPHONA %, N BCKOPE
Guan passuTH B paGoTax APYruX wuccaenoBareneit. B naipuefiiem mu eme
BepHeMcA K patore KenmeHa M k RMAaHHNM UMEIOIKHXCK B 3TOH OOMNACTR
60Jtee HOBHX HCCASHOBAHHA,

B ceoeft padoTe Kenned HauwHaeT ¢ noapolHOro o630pa MMeENeErocs
MaTepnana, rape oH NePeyHcaAseT K 06CYKIAET pe3yNsTaTH PaboT No UCTOPUA
Sexau, xacawumecs MpobaeMnl kanmata. B casau ¢ 3THM MR apuBeneM
n3 tpyna Kemiena caepyiouie nonoxeHus,

flocre toro kax Espona w CesepHas AMepHKA ¢ 3MQX# aNTQHKCKO-
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keMOPUACKOTO O/elletielHsl B TeUEHHe upesBHYaiHO AOATOro Nepruona BpeMenn
HMEJH TPO . HYeCKMH H cyOTPOMHUECKHH KIAMATH, K KOHMMY TPETHUHOro
MepHoAa TAM CHOBA HACTYNMHMI JEAHMKOBHI nepnod <CHauanra 8 CemepHolt
Amepnxe a 3arem ¥ B Eppone. [lepuon 3TOT XOCTHI CROErO HAMBHCLIErO
P43BHTRA B YCTBREPTHYHYIO BIIOXY. Crerosast THHHY B rapax HeOAHOKPATHO
cnyckanace a0 1200 x, 1 B oTAeAbLHHE MePHOAN OFPOMHEE NMPOCTPAaHCTBA
ob6onx MATEPHKOB OKA3MBAJAHCE TIOKPRITHMY INOMTH TRCAYEMETDOBHM CAOEM
BHYTDHMATEPHROBOrO /bfa, TOTAQ KAK B MEXJEAHHKOBWE MNepHoaAN JdeX
CTauBa/M LEAMKOM MAM YaCTHUHO ¥ HA OCBOOOMNEHHOR IOBEPXHOCTH pas-
BHRaAaCe (uIopa, moaoGHAA COBpeMeHHOH.

A. Neux u 3. BpiokHep NOAPOGHO HCCAEAOBATH C/eft 3TOTO ONe-
BereHns YeTBEPTUYHOFO NepuoXa B AJbNax M H3ALKKAN OGWMPHWE MaTe-
pHaast CBOUX HaOMIOAEHHR B TPEXTOMHOM TPYRE ,AMbanl B AXERHAKOBHR
nepron®, Jletnuur 1901—1909. Msyuan raaBHEM 06pasom useGHeBue Tep-
pacsl pex, OMH NPMIUAK K BHBOAY, UTO 3TO OJEeAeHeHhWe OHJIO YeTHpPex-~
KDATHBM, C TPeMf NEHAWUME MEXRY HHMK MEXIEIHHKOBLIMH NEPHOAAMAH.
Orx 0603HAYAIOT 3TH NeOHUKOBHE mnepuonn, kak [osu, Muwgeas, Puce
¥ BiopM. B nocaeameM pasanuaeTcsl eille HEChOMbKO CTaNNH €ro HACTYNNIEHHUA.
Haunboabwero pacnp:cTparerus aexy foctaran B BocTounnx Aasnax mo
spemsst Mungens, s 3anaguwx Anpnoax —po BpeMs Pucca. Chenn manBonee
IPEeBHETO O/NEReHEHHA COXPAFHAKRCH MWL B OYeHb HEMHOrMX MecTtax. Ma
MEXIEARHKOBHX TEPHONOR CAMBM TMPOIOKWTENLHHM OBUJI, IORUAMMOMY,
MePUON -MEXAY MHHAENbCKON W puCCKOR (dasamu ONeNeHeHud.

Taxoe ,anmenufickoe® MeneHHe AeIHMKOBOM 3MOXH NpU3taeTcs LCEMH
HauGoNee COBEPIIEHHWM ¥ TOYHBIM, BcaescTRKe vero Kennew Takxe Geper
€ro 3a OCHOBY [T CBOMX JaibHehwsX HecaemnoBaHui.

Yro kacaercs aGCONOTHOR ATHTEABHOCTU € AHHKOBWX M MEeX.eIHHKOBHX
NMepuonos, T0 A0 H3gaHua Tpyns Kennena-Berewepa NpuxomHIOCh ZOBO/Ib-
CTBOBATHCH TOARKO TIpyGo mnpubamxeHHuMu InbpaMn. Tax, Hanpumep,
KennrcSeprep onpexeana NG COREPHAHHIO Teanfi B MHHepale HHDKOHE
Hayano YeTBEPTHYHOrO NMEpPHOAA 32 NOAMMATHOHA-MHUAIHOHK JIET RO Halwero
Bpemenn. B 3akmiounTenshoM TOMe ynomamyToro Tpyna Ilemka u Bpioxnepa
cooBuleHR JAaHHHE STHX MCCAEAOBATENEd, OCHOBAHHWE TAABHKM 006pa3aoM
Ha H3YYEHHH 2pPO3UH B BHBETPUBAHHA BO BpeMH MeXJEAHHKOBLX HEPHOZOB
PEYHHX HAROCOB K MOpEil A€AHHKOBOrQ MPOHCXOXKAECHHA, .U.auﬂue 3TH H3-
ofpameHn Ha npuaaraemom puc. 14, Mcxoxs ua 3toro, [lenx onpemeaser
TPOMEXYTOK BPeMEHR ¢ MOMEHTa OT/OMeHHZ MOpeH Yy PupraismmTeTcKOro
ozepa B 20000 ser ¥ NPHEMMAET 3TOT MPOMEXKYTOK BPEeMEHH 34 eNHHHLY,
TaK 4TO TO rpadbuky Ha puc. 14 MOXHO ONpeleNuTe MEK/IERHAKOBHH
nepron Pucc-Biopm B 60000 neT; npennaymufl MemNeNHHKOBHE mnepnox
Munrfenb-Puct MOXHO CuyWTaTh B YeTwpe pasa nanHHee, T. ¢. v 240000
fer. O NPOAOAKMTENLHOCTH CAMBIX JeIHMKOBHX NepHOA0s llenk He BHCKa-
3nBaeT HHKaKMX mpeanosoxeinB. Ecnk cymurb no puc. 14, MOXHO CYHTATh
BpeMfl, MPOTeKiuee ¢ wauana nepuoma liowu, okono 660 000 aer.

Ha6nxwonennn, crenannsie B Anbnax, yxe NaBHO 3aCTaBHMAH OTKa3aThCd
OT YNMOMAHYTOH patiee FHMOTe3W KaTacTpopHUecKHX MOTOKOB K JeadHHX
ranG zan o8vAcHenHn uerBepTHYHWX oTaowenuit Cesepuodt Espons, npo-
cripaiomuxca 1o MOwaoit Anranu, Tapma u Kapnatr u cocTofmmux H3
FPOMAJHLIX MACC TAKHH, ralbK¥ M BANYHOB, H VO3IBOAWAH OGBACHHTL HX
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paboroRl neaHuxos., OnHAKO A0 CuX TOP elle He YIAROCh BHECTH OKOH-
Y4ATEAbHY® HCHOCTH B pacuieHerye CeBepOrepMadC«oro YeTBepTHIHOrO
Nepuoaa X B ero OTHoINeHHWe K pacuieHeHW!o aJabNHHCKUX JeQHHKOBHX
NePUOA0B, HECMOTPR HA TO, YTO B HACTOAllee BPeMA OXeCTOYeHHHH COOp
Mexny MOHO- H MOJUrAAIHANHCTAME MOXKET CYUTATHCA PA3peIC HHEIM B NOAb3Y
nocJAenHHX,

Cornacio Touke speHus, UPEACTABAAEMOR B JN2HHHR MOMEHT GOABLINH-
CTBOM ceaeporepuancxux l‘eOJ[O[‘OB, 3ieCb MOXKHC YCTAHOBHTDH TPH HAH
Aaxce YeTHpe mepuofa OJeieHeHnd. Mexay TeM ewe N0 MOABACHHA PaGOTH
Kennexa-Berenepa uccnenosauns, npoussenennnle Fareaem (1915), 3epreaem
(1919), Kpenkesew (1922) u ap., moKasan4, 4TO NMOCKeAHUH JeZHMKOBLR
Hepuol, BlopMcKuH, COCTOS/I M3 Tpex SH0X HACTYT/EHWA JeIHUKOB. IJTH

% 300 /"[:ﬁ"\ L #r N _f-ﬁg
S —af ] ;
% )
% 1500 oy Myndens Pyce Bopmy |
07
BILANERETUR
Puc. 14,

nocnennue OHAM obosnayenn Kak Bwopwm |, Biopy II v Biopy NI, npuyem
nocaeAHN! HOCHT WHOrHa na3BaHue ,O6aATWHCKOrO HACTYNAHMAY, WAH 1aXe
0a1THiACKOrO efunr0BOro neprHoma*. Jlennukosuwf nmepuon lMoku, noou-
OUMOMY, HE OCTABWJ 3aMeTHHX CI€N0B HAa CeBepe.

B Anranu Tefiku YCTAHOBWA Taxke HECKOABKO JEAHKKOBHX IEPHOZOB
a HMEHHO — LIECTh, KOTOPHE, BEPOATHO, MOXHO OTOXAECTBUTh C (dasamy
o/eeHeHNHd: TIOHICKOH, MMHIEAbCKOft, pucckofl u Bropmckodt |, It u IIL

B Craupnnapup, 6AKH3 04ara onpfjeHeHys, Pacyjesene Ha NeAHMKOBHE
B MeX/IeJHHKOBHE NePUOZH BeCbMa HEACHO, BBHIY TOrO, HTO 3TH CTPAHR
COCTABAAAN 06nacth BuHOCA. ONHAKO H 3%ech GBIIM HaMTeHH OTJNOXKECHHH,
ropopsulue 34 CyulecTBOBaHHE XOTH OM OZROTO MEXIETHHKOBOIQ RepHOAa.
Cyna mo aTOMy, BepoOATHO, B TedeHue XOTA Gbt ONHOTO H3 MEWIENHMKOBHX
NepUOnoB MaTepHxkoewf Jaex B CKaHNWHABHH Mcuye3an coBepiueHro. Ias
Koarckoro moayociposa n nobepesksa DBeacro Mopa taxxe E6uao ycra-
HOB/IEHO CYIIECTBOBAHHE MEXAEAHHKOBOTO Nepuoda. MOKHO MpeAnoaOKUTD,
YyTO pedb MAET 3AeCb, KaK M B CKaHAWHABAH, O AAHHHOM MeEXIeIHWKOBOM
NepUOLe MEXRYy MHHECJIBCKON H DHCcCKOH $a3amu, B KOTOPOM YCAOBHA RS
TIOMHOrO HCYESHOBEHMA MATEPHKOBOro AbAa OHlAK Haubonee 6.1aroONpHATHH.
Muoroe yxasmsaeT Ha TO, YTO B TeueHue ITOI'O HAOATOrO MEXJIEABHKOBOrO
NEPHONA CAYYIANCH YPE3BHIYAHHO IKapKue NeTa.

B HenoxpwTo#t abxoM 06a2¢TH EBpONH B YeTBEPTHUHOM ftepHONE
06paz0Banuch TaKKe OT/IOKEHHS, TNPEICTABIAIOMNAE HENOCPEACTREHHHR
K/ANMATONOTHYECKHA KHTEPEC M CBHIETEALCTBYIOUIYE O TOM, YTO UHCAO
CMEH KIHMATOR B YETBEDTWYHHHA Nepuoa OWAo ropasfno 3HAYHTENbHEE, YeM
YHCAO JIRAHHKOBHIX JIEDHOOOB, TAK KaK 9T FOCASIHAE HMeJB MeCTO TNpH
nepexolle ONpefleqeHHHIX KPHTHUECKHX 3HAYCHHH Temmepartypu. Mexay
AnbnaMy ¥ Kpaesm CeBepHOrO A€lHMKZ laxe B 210Xy HAKGOABUWIErD Oeje-
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HeHusl OCTaB3A0CH MPOCTPAHCTBO, CBOGOAHOE OT Ablda, HA KOTODOM BCTpE-
Y3AUCh TOABKO MeCTHHe JeNHHKH.

Esponelickue a&ccr, 6apXaHH K CePROBHAHME HIOHW NOKA3INBAOT, 4TO
JAenrUKOsHe Iepuoahl OLIH OTHOCHTEALHO OGeIHH OCaiKaMH, HNOcAeaAHee
NOATBEPXKIZETCH TaKKe M BECbM3 HE3HAYHATEALHBIME MAaCCaMK OCagKoB
B COBpDeMeHHRX OG6JaCTSX MATePHKOBOro aAbja. [losTomy crapufi ssrasn,
OOBACHABWMA J1eAHRKOBLE IIePHOMR IVIABHEM O06PA30M YBEe/AHYEHHEM 0CANKOB
npwu caerxa MOHHMKCHHON TeMnepaType, UMEEeT B NMOCAefHEE BpeMa OuYeHb
Mano npueepkedues. [IPHYAHOH CKOMNEHHA CHEra, HeCMOTPA HA €r0 Manos
KOAWYECTBO, OHA CKOpee XOM01, OCOGEHHO B NeTHee Bpemsa. BBy xe Toro,
4TO HM3MEHEHHWR B KOMHYECTBE mnoayuydeMol O3emaeft AYYHCTOH SHepruu
(a BMecTe C TeM M B TeMnepaType), KaK MH 3TO yBuguM, 8WMOH 1pRGIU3H-
1€/IbHO RPOTHBONOMAOXKHM JIETHHM, TO OAY BO3HHKHOBCHHR JIEXHHKOBOTO
mepHoda PelajoiliM MOMEHTOM OKasazachb KOMOMHALHA XONOZHHMX JeT
€ OTHOCHTENBHO TEMVIBIME 3UMaMM, MemneJHUKOBHE NEPHORH, KOTODHM
npexae NPUNKCHRBANCA CYXOH KIUMaT, B Hacrofmiee BpeMa CYUTAIOTCA
AOCTATOUHO BAAXHBMA AAA UPONU3PACTAHNT JECOB.

[eonornyeckue OTICKEHHS, CBUAETEABCTBYWOMWMe O NEPHOAHYECKHK
H3MeHeHHAX KJIHMaTa H 06 ONeAeHeHUAX BO BHEEBPONEACKHR CTPaHAX, BeckMa
MHOrouHcaeHssl. OfHako MBI 31ech He OyneM OCTAHABAHBATBCA HA OTHOCH-
WHUXCA CKOAd HAGMIONEHUAX, BBUAY TOTO YTO K HMM JO CHX nop acTpOHO-
MAYECKHH MeTOJ He NPUMEHRAICH.

Ecan N 33X0TuM TeNeDb NPHCTYNMHTh K BHACHSHHIO CBRSH MEXIY
ONUCAHHKMH KOJAeSaHWAME KJAUMATA W BEKOBHM XOAOM O0O0ayueHas 3emau,
TO XA 3TOro, Kak yrBepwaaer Kenmer, Heo6XouMMo CHEPBA OTBETHThH
Ha B3 NpeTBAPHTENbBMX BONpPOCA: 1) KaKOH MeTeODOJOTHYEeCKHH 3/MeMeHT
K 2) Kakoe BpeMs TOGa HMEETCA T/JIaBHWM 00p230M B BWAYy, KoOria uaer
peub 06 oaeneneHun Epponw u Cesepuoit Amepuxm,

Hs nayx NIPAYMHAH HaABHTaHHA JIBRHHKOB—GOABIUOI'O KOAnueCTBa CHera
H HM3KOH TeMnepaTypu, OFOOEHHO JeTHelH, — Kak MW y#xe TOBODHIH, JOATOE
BpeMs HanGonee meHCTBHTEJBROM CYMTANaCL mepBas. B HacTORWee XKe BpeMA
MOXHO IPHBECTH PAA AOKA3aTeALCTB TOr0, YTO NO KpafHeR Mepe B Teue-
Hie Gonmbmel wacTH KakAOTQ Jeguukoporo mnepuoma B Cpexuet Eppone
CYWECTROBANA Te We YCROBHA, KAK B HACTOAMEe BpeMd B [peHAAHIAH o
ANT2pKTHKe: HM3KaA TeMIepaTypa, KOTOpas He AONyCKaeT TagHHA OCANKOB,
HEe3HAYATENbHHIX, HO BRINAA4IOUIKX TOABKO B TBEDAOM BMIE, ¥ 3aCTaBAAET
HX CKAIMIHBATLCHA B BHAE JEXHHMKOBHX nOTOKOB. CopepilleHHO TaKKM e
o6pazom Ilewx, B peay/ipTaTe CBOMX HCCremoBaHMH # PaboT BproxHepa,
OTBETH/I Ha NePBL BOIIPOC NPUMEHHTENbHO K AnbnaM CACAYOUIHME €O~
Bamu: ,Bsuny TOro uto B 3MOXYy OJAelleHeHHS (MPHOBHE TNONA He OHH
fosee OBMIMDHEIMYU, YeM TEAEPDb, MH He MOXKEM NPUOHCATH PA3BHTHE IAETYE-
POB JNIEAHHKOBOTO NMEPHONA YBEAHUEHHIO KOAHYECTBA OC3IAKOB, HO JOMKHH
OTHECTH €r0 32 CYeT YMEHbLICHUS TANHWH, COOTBETCTRYIOIETO YMEHBLIERHIO
CYMM MNONOXHTeabdwx TeMnepatyp®. Tak ke onpefejeHHO BHCKasdancs
B STOM cMucae BplokHep, rOBOPR, YTO NPHYHHY IenpeCcCHH CHElOBOH NHMHHH
CAeAyeT KCKATh He B YBeAHYEHHM KOJAHYECTBZ OCAAKOB, HO TOJABKO B TOHM-
ReHWH Temnepa'rypu, ocoﬁe}mo Ke B yMEHbINERUM CyMM NOADKHTEALHLIX
TEMNEPATYP, KOTOPHE TOJBKC OIHH CHOCOGCTBYIOT TafgHyoO Abla.

[Tono6uue ycnoBua, KAK MB Yie TOBODHAH, CYWECTBYIOT B HACTOflee
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BpeMf B AHTAPKTHKE H I'peHnangnn: B AHTADKTHKe, Fle KON4yeCTBO OCal-
KOB HOAXHO OHTH HEe3HauMTelnbHHIM, TaK K4k B O0IAPHUA GHTHUMKIOH,
OKpYXKaomuit I0XKHHH [O0MKC, ele DPExe, YeM B rpeHaaHACKnH, MOryT npo-
HHUKATh HUKAOHH. B ['DEHA4BIUK, FIe TAKXKe HMeercs CeBepHas rpaHuua
MaTepHKCOBOTO Jbla, onpeaenseMat yYMEHLIUEHHEM CYMMBH OC2aKOB HHKE
TOrC KOJHYECTB2, KOTOPOE YCHEBAET CTAaAThb MaXe 3a KOPOTKOe IOJAApHOe
neto. Takum fiyTeM MOXHO ODHTTH ¥ BHBOJLY, YTO ONITHMAaANbHHE YCNOBHE
phig 06pazoBaHud MAaTEPHKOBOTO JbAa HAllo HCKATh He Ha CaMOM HOJioCe,
HO NPUBAH3UTENBHO TOZ 705° WHPOTH,

Bropo#t n3 NOCTAaBJAEHHHX RpelBAPUTENBLHNX BONPOCOB yie UYACTHYHO
3aTparusajcs 8 BHUICPUBENEHHBIX PACCYXAEHHAX B TOM OTHOLIEHHH, YTO
(haKTOPOM, BEIZWBAIOHINM .YCHAEHHOE O6PasOBRAHNE JeAHBKOB, Hallo TIPU3HATH
yMetiblleHHe CYMM NOAOXUTERALHHX TeMnepaTyp. [IpaBAa, B coBpemMeH:oM
kaumare 3anadnol EBpOnH rofm ¢ X0N0XHOH 3uMOH MAtOT caMu no cefe
SHAYATENbHOE KOJHYECTBO CHera;, HO 1esi0 OOCTOWT COBEDIIEHHO HHaue
Tam, TA¢ TeMmeparypa BO3Iyxa GOJBIIYIO HaCTR [012 HHXE HYIA HIL€e HO0MAb
GuinaeT TOMBKO B BHAE HCKAOYEHHA; 3fech TeMMepatrypa 3umpt Aufio ke
HrpzeT poam B 06pa3oBaHuM JAbAa, An60 KAk a3 Gonaee Telmisie IUMH,
CBSI3aHHHE ¢ PA3BHTHEM LMKIOHMYECKOR BeRTENbHOCTH, NPHHOCHT OoJblle
CHera.

OnegeHeHnio cnocoGCTBYeT OTCYTCTBHE JIeTHEro Tell2, 4 BOBCE He
X070Ka HaHGo/ee CYPOBOTO MECALA HAX rofd. Yro X0A0H40B caMux no cebe
HeJOCTATO4YHO, YTOOH BEIZBATH OAEHeHeHUe, RCHee BCero BHAHO 1o CuOupH,
roe MH HaXoAnM HanO0Jee HusKKHe TEMNepaTYPH, HO HE BCTpeyaeM MaTe-
puxosoro abaa. Yacts Cubupn, pacnonoxewnas Mewav €0 n 70° wnporH,
ACHNT Ha ODMHAKOBOK wmrpote ¢ HOnkHON T peHnannvel, NOKPHTON B HACTO-
Aluee Bpems ALAOM, K WMEET CPeNHIOK ronoBYK Temmaeparypy Ha 9° Hne
nocaeanel. HecmoTps Ha 3TO, OHA HE HMeeT HH NeNSHOTO MOKPOB2, HA
Raxe OTHeJbRHX JefuuxoB, CHOiupCKOe NeTO, OAKako, B cpenneM Ha 11°
rennee neta Owuo# pennananu, OTcona BUANO, 9TO PeHIIRINYW POIb
aNsg O0JereHeHWa urpaet /eTo. HOSTOM}F B HAIUEM HCCAeIOBAHHY MH I OMXKHH
o6paillaTe BHHMAHHE IMaBHHM 00pa30M HA 3MOXA C XONOOHHM 1€TOM,

Ha ocuosannu HanomenHoro Obina peimeHa acTPOHOMHYECKAd 4acTh
npofJeMn JMeaHHKOBWX MePHONOoB, ¥ caM KenmeH monurasqacs, npn MOMOWH
passutux B ,Théorie mathématique® MeTomoOB, MOAY4WTH UpeACTaBAEHHE
O BEKOBOM XONe COMHeHHOro obaydenus. OH BHYHCAMI, NCAB3yACh Npuse-
JeHHHMH TaM YK432HHAMH H OPUMEPAMH, BeKOBHe KOAEOaHHUHd KOJIAYECTR
pPamuanHH, mnoJyyaeMmx luMporod 65° B Teuenne ACTPOHOMHUECKOTO
AeTHEro noayronna. JloGumlwkcs TaKHM DYTEM YXe MHOr00GellZIOmHX
pesyAbTaToB, OH OOPATHACH K aBTOPY HacToAlNEN PAGOTH, UTOOHW IOAYYHTH
OT HEro MaTeMaTHYeCKH TOYHHE NaHHKE O BEKOBOM Xome oGayuesus 3eman
3a pocnepnne 650 THcAuereTHHl, O6paTHB oCOOOCEe BHHMaHKe HA JeTHee
HOAYTORRE.

Beuay Toro 4To, Kagk 3dech yKe noApoOHO roBopuwsAOCh, AJMHA acTpo-
HOMHYECKOrO JeTHEI'O NOJAYrOANs NOoJRepPkeHa BEKOBHM N3MEHEHHAM, KaXIHHA
paccMaTrp#BaeMufl TON pasRelaica Ha ABa OJHHAKOBHX MO TIPOACIKHTENb-
HOCTH TONYrOAuR, ¥3 KOTOPHX B AeTHEES BXOAMAW BC2 Te AMY, B KOTOpHe
KOJMYECTBO paldaud¥, MOJyYeHHOE pacCMaTpHBaemoff reorpadHueckofl. .
IHPOTOR, Guno Goapile, MeM B Kako#-1u60 M3 RHEH APYTOre nONYyronMus.
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OTcion2 GHAO BLMHCAEGHO KOJHUYECTRO DPagvallMy, NONYHYEHHOE B TeYeHHE
TAKOTO METHETO MOJAYrOANA AAHHOK IUPOTOH. ITO KOAHHECTBO, KaK ywke
roBOPWIOCh B NMEPBOM pasiaene, ROCTHraeT CBOHX KpakHHX 3HAYeHHHA B Te
MOMEHNTH, KOUJa HOATOTa NEPHTeqMA CTAHOBHTCH paBHOR 90 wiu 270°
Ins HaraaguocTy BHYHCASHHElE WIMEHEHHS KOAhUeCTBd Ppafuauud Gulau
nepeseieHH B W3MEHEHWA INAPOTH, T, €. KAKAHH pas3 BRUYUCALAACH Ta
MIHPOTA, KOTOp2s B HacTOAIlee BpeMa B TeUeHHe JMNETHEro NOJAyroaHsa
[NoayYzer TO KE KONUYECTBO NYHUCTON SHEDruu, Kak M paccMaTpuesaeMas
IIHPOTA B DaCCMaTPHBAEMHR TroA reoJdorhaueckoro npowaoro, Taxwum
nyTeM O/ MOAYYEH BEKOBOH XOX KONH4ECTBA NYUHCTOR SHEPrWM A IUH-
por +55°% —+60° u <4-65°, npencrasjennwi B BHae TAGAUIL H AMTPIMMH.

Sra puarpamma, onyGaukoBanHas g paGore Kemnena-Berenepa, xak MH
YBuIAM Hnde, OWJa HCONh30BaHA U B NPYPHX cTaThax. Ha auarpamme I
(cTp. 153) crepXy eile pas POCTIPOK3Be AeHA 374 AHAarpamMMa JJs reorpaduve-
CKo#t mupoTh 65°% oua BocXoauT 10 600-ro THCAYEAGTHS A0 H. 9. H NMPHBE~
IeHa 118 TOTO, YTOOH C ee NOMOMbBIO TOACHHT CAeAaHNHe BHBOAN. MH BO3-
AEPKHMCA OT BOCHPOMIBEAEHHA KDHBHX, OTHOCRIIMXCH K (UHPOTam 55
M 60°% TaKk KaKk ONH MOYTH COBNANAT C YKA3aHHOR KpHEOH nAg 65°

XoTd MH B HACTOMUIEE BPEeMA HMEEM BO3MOXHOCTR, OCHOBHBAACH
Ha Tabx. 15, 3aMeHuTh yNOMAHYTYi0 AuarpaMmy Goiee nOApoGHOH, OAHAKO
¥ HAC eCTh OCHOBaHHA NCPLRAEudTaTs crapyo. as wamenenndl acrponomu-
YECKHX 2/1EMEHTOB e, e K II npu ee cOCTaRMeHnH OHIM HCOONB30BAHE
wubpu [lanbrpuma, nonydesHse uM npa novown ¢opuyn Crokesana.
Hna cocraBnaenna Ta6a. 15 OwAy B3ATH H3MeHeHWA dCTPOHOMHYECKHUX
MeMEHT:B, BuuucaenHne Mulitkoenyem Ha ochoBanuw dopmyn Jlepeppbe.
Chnenorare/IbHO, KaK MH YK€ TOBOPH/IM, B OCHORY CTAPHIX K HOBWX pacueTOB
KOQJUHYECTBA JYYHCTOR SHEDPLHH TONOXEHH P23NUYENE ACTDOKOMHYECKHE
RaHHHE; TOJTOMYy CpagNeHHE NPEXHHUX H HOBHX pe3y/JbTaTOB MOCTYKHT
KOHTpONneM HX DpaBHabHOCTH. s Toro uTo6m Kax MOXHO Haragadee
APOBECTH 3TOT KOHTPOAL, M3 Tabn. 15 OblaM B3ATH TOALKO MAKCHMYyMH
H MMHEMyMH, OTHOCAWKECS K Wupore 65°% K OrKJIOHEEWE KoOAnuecysa
AYUHCTON SHEPTUH 3aMeHeHb SKBHBAEHTHLMH H3MEHEHUAMH IIHPOTH B GYHK-
UHK BpesmeHH B TOM camoM Macwitabe, xKdK 3T0 GRAO CHeMaHO HA cTapol
auarpamMme, TakuM 06pa3zoM MoAYYNAaCch HOBAA NMArpaMMa, H300paxeHHasd
Ha Auarpamme | (BuxHAg KpHBas).

O6: gunarpaMmu, crapad ® HOBaft, BHIFTAAAT OAHHAKOBO H OOGHAPYMH~
BAIOT OOMH H TOT Xe TWTM B fAoAayuaeMo# 3emae#t ayuucToll sHepruu:
ONIKHAKOBOE XKOXHYecTS0 3YONOB, PACHONOKEHHWX HAa ROMTH OAHHAKOBOM
paccrosuuu ApYr oT Apyra. Pasmnuatorca o6e muarpaMMel  TOJBKO HIDKE-
CAERYNMUMHE TETANAMK, MOMEHTH MAKCUMYMA U MUHBMYMA AYUKCTOR 3HEeprAv
Ha O8enX JvarpamMmax HeCKOJbKO pacxonarcf (NPapna, oueHb MaN0) MEXIY
co6o#t, T. e. 3y0UM Ha TOM H Ha APYrofl JAeXar Ha PHCYHKe He BCeraa
TOYHO OguH nox ApyruM. Ofraxko 3Ta pasHUUA 33BKCUT OCABUIER YACTHIO
OT TOr0, YTO TDPH COCTABAEHYH IepBOR JIHATPAMMH MH MIKCHMYMH H
MHHAMYMH DanHauMH NpuGARKEHHO OTOMAELCTBHAN € MOMEHTOM, KOrji#
II==90° uan I1=270°. Omeako 3TG HE COBCEM TaK: H3MEHUHBOGTH €
H OCO0EHHO & HEM :Or0 CMeUIaeT MOMEHTH 3SKCTLEMYMOB, YTO, BRpOueM,
He HMeeT 3HAaYeHHR &I IeOJOTHYECKHX HMccaenoBaHufi. BTopoe pazaunuue
KacaeTca BeNHYHHE 3y6UOB, T. €. aMINTYAN KOAeOAHWH KONWYECTB.
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AYYACTOH 3HEPrHH. IJTH BePTHKANBHLE pACXOXKAeHH§ ofenx HuarpaM
6onee 3HAYWTENBHH, 4eM FODH30HTa/JbHHE; I H4UHA MX KPOETCA B TOM,
470 pacyerTs Jlemep;be » CTOKB31N2 KCXOAAT M3 PAIMHYHBIX 3HAYeHHN
NAaHeTHHX Macc, Jlesepphe, HanpuMep, NPHHHMaA O1HOWEHHE MACCH
emnu (¢ Jlyno#t) K conHeyHol Macce, xak 1:354 936, Crokssas —
Kak 1:368689. B pesynbratre e mnpomesendHore B 1919 r. DBaywmu-
TepPOM Iia ,DHUBKIONEINH MaTeMaTHYeckHx Hayx“ (ToM ,AcrpoHomsa®)
KPHTHYECKOr'0 AHANN3A CYIECTBOBABIWAHX NO HACTOsALLEE BDeMdA Onpelesennit
NAZHETHNX MAcC OK&83340Cb, YTO 3Hayewwd, H3 KOTODHX HCXOOMIH XaK
Jlepeppbe, Tak ¥ CTOKB3A/A, HeaLsd CYUTATh HOCTATOUHO TOYHHMH. BHme-
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Nuarpasma L. ANRIETYZN BEKOBKX OTKAONeHMI) XeTHHI CYMM paananxuy nog 65°

ceBepHOR wupotH, BHYHCXeEH M. Muyankosnden, Habepxy — crapast Auarpamsa,

NOCTPOEHHAd MO LaHHWM CTOKB3AAA, BHHSY — HoBad JAHarpaMMa, NOCTPOEHHas
no AaEWEM Jieseppsbe,

npuBefeHnte UKDPH, ecA® MH  OTPAHMUAMCR B3ATRM HAMM DPHMEDOM,
Hy®HO 3aMeHnTb OTHOmweHuem 1:320350. TIpn cBoem pacuere BekoBHX
H3MeHEHUHl aCTPOHOMHYECKHX 3N€MEHTOB MKWIKOBAY NPOH3Ael WCnpasieHne
UpHHATHX JleBeppbe BeAUYNH NAAHETHWX Mace COTIACHO AasHEM DBaymun-
repa, Torsa Kak TIuaerpsM, RNPKHABR He COBCEM TOYHOE OTHOLEHUE
1:335 172, nuec ucnpakneHus TOALKO B YKCAOBOE OlfeneneHNe SKCUEKTPH-
CHTETA 2eMHON 0p6HTH U OOJArCGTH Mepureqansd B OTHOUIEHHH TOYKH BECEHHETQ
paeHoAencTeud 1850 r. . 3. Ocranshux mpuusTHX CroKB3NN0M 3HAYEHMH
NA3HEeTHHX MAacC M €F0 BHDAXEHMR jgns obumeR NpeneccHB H HaXAOHa
KAMNTHKY [IMABTPUM He kocHyncs. Kpome 10ro, Kak Mm ywe TOBOPHIH,
pacyeTn [TRABIPHMA CTpanawT RANEK0 HAYIOUMHM HHTEpPNONAUMAMH H Apy-
ruMu 6oee MEAKHMH HeTOYHOCTAMH, KOTOpHE OTPA3HAWCh KAaK DA3 Ha
BechbMa BaXHOM 3syOue HaweR KpHBOR, OTHOCAWEMCN K 22,3-My THCfye-
AETHIO. .

BumenpuseneHHnMH NDHYHHAMH, NOBHAHMOMY, OGBACHAOTCR BCE PaC-
XOXleHnd OO0eNxX HQHATPaMM; OOITOMY, CpaBHMBAR KX, MOXHO ClelaTh
cnegyloniie BNBOAM. Hu TOT, HH Apyrof mMeTOX BHUHCIeHHH acTPOHOMH-
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YECKHX ITCMEHTOB He CTpafizeT TPyOWMH OwWWGKAMH, MOTYUIMMHM MCKA3UTHL
pacueTn 0GAyyenns 3eMIH; ONHAKO WCNpaBieHHHe MuInKoBUueM ypaBHeHus
Jleseppbe rapantupylorT GOABIWYIO CTeleHb TOYHOCTH, T, &, BHCUIYIO
CTyneHs NPHGANMEeHRnA, HEOOXOAHUMY IO NPH NOAOGHHX pacyeTax BO3MyILeH«H,
B pacuerax [TuanrpnMa HMeeTCR CHCTEMATHYECKAN OWUOKZ, RPOMCXOAAINASR
OT TOTQ, 4TO MCNPAaBAEHHAA BEJWYHHA MacCH 3eMJAH NMPUHATA OWa TONBKO
MPH  pacyeTe SKCUEHTPHCHTETA 3eMHOH OpPOWTH H AOATOTH INEPHreausd,
HO HE HaKAOHa SKIMOTHKK. IJTO OGCTOATENRCTBO, OAHAKO, CTAHOBHTCA
OWYTUTEALHNM MHIIb B OTHOMWEHHR YPe3BHYAHHO OTHA IEHHHX BpeMeN,
H WM-TO ¥ OGBACHIIOTCA .GONee BRAYUTETbHNE OTKAOHEHHS O0eHX KPHBi
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Anarpamua . Bekosolt xo4 AeTHRX CyMM pagHauwy nofg 65° cepepHofi WRPOTH:
BHuYHcIe o M. MunankcBuues.

Mexay 500-m w 600-M TcaveneTHamd. HecMoTDA Ha BCe 3TO, yxe feppan
AKarpaMma oOOAyueHHs COBEPUIEHHO NACHO MOK2331/1a XaAPaKTepHHe YepTH
BEKOBOTO XOM3, TaK YTO OKa33aJ0Chb BO3MOXHHWM CHENaTh OTCIAA OCHOBHHE
KANMATONOTHUECKNe BHBOAW. K Bce-Takd HOBROe BHYHCISHHE BEKOBHX
H3MEHEHHH ACTPOHOMHYECKHX 3NEMEHTOB, 3HAYMTEJNBHO 3anepiasuiee OKOH-
qanue HacTofuled pabOTH, OKa3an0Ch HeOOXOAMMGM YXe AJs TOro, 4TobH
PacCeaThr BO3HHKABIUHE HHOTAA COMi{eHHﬂ B IPUMEHHMOCTH BHIIETIPHBREAEHNHX
PAcuyeTOB K TaKWM AAHHHHN HHTepBaJaM BpeMeHH.

Hocne TOro Kak BBILEYK43aHHOE CpaBHeHNe CTapod W HOBOH AMATPaMM
OKa3ajock B NOJAB3Y MOcChefHelt, HOBaA MHArPIMMa NOMKHA [OCTYHKATH
OCHOBAHYEM H3JAOXKEHHWX [Ja/ee BHIBONOR,

Ecnn HaHecT ua rpaduk mudpu raba. 15, otnocamuecs x 65° cesep-
HOfl MYPOTH, TO BMEeCTO 3yOUATOR MH MOAYYHM HENDEPHBHYIO BOJHHCTYIO
JAWHHIO, MArAAAHO ACMOHCTDHDYIOULYIO BCe IeTaTH BEKOBOro Xofa 06ayue-
Hug 65-% mapaasenu. 3Ta BOJAHHCTAA AUHHA (HA KOTOPOH MuHMMyM 72-rO
THCAYERETUS NOMKeH ONTh 0603HaYeH Kax BTOpPOe HACTym1eHue BIOPMCKOH
taant) nsobpawera Ha nuarpamme II B Macuirabe BpemeHy, BIBOe GOJbe
WeK, YeM Macwtab npenbRyltedt AUArpaMMH,

»
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Kenmen cpenan M3 1npenoCTaBJeHHOH eMy JAHarpaMMel CACAYIOL(Me
OCHOBHEIE BRIBOIE. Ecau paccMaTpHeaTs H30GPAMEHHVIO BEIUe Harpammy d
H BBAGAKTb NMyTeM 3alITPHXOBKY Teé €e 4acTH, e 3Y6Ubl JIMHAY 3aXOAAT
32 68° TO M pCTPETHM YeTHpe DaPh COCTOALIMX H3 MHOTHMX THCAYyeneTwf
TPy XOAOAHBIX AeT, KOTOLRBE, Cyad 00 Pa3Aensii0ilnM KX MPOMEMYTKEM
BPEMEHH, NMPUGAHINTENLHO COOTBETCTBYIOT BIOPMCKOH, pHccKOH, TrioRHCKOR
. H MHHIENBCKOH ¢hasam mo pacyeram [lenxa u Bplokeepa. BepoatHocts
3TON CBA3H OcoleHHO yCcyrybagercss O6O0ablIHM DACCTOAHHEM MeWIy BTODOM
H TpeThel NapaMu, COOTBETCTBYIOWNM ,BEAHKOMY MEXTSAHHKOBOMY NEPHORY”,
Jance Kennen craBuT BONpPOC, MOXET /M TAKAR Mapa HHTEPBAAOB BDEMEHH,
OTJHYAINUXCA OCOGEHHO XOJMOIHRHMHM JeTAMU H OTAEACHHHX APYF OT apyra
NpOMEXYTKOM BpeMeHH c Oo/ee TENARMM JIETAMH, CUHTATbCA ERUHBIM
»TEAHHKOBHM MEePHOACM “. ‘

3TOT cnenuanbHHE BONDOC MB MOAPOGHO pa3bepeM TONLKO B CAERYIO-
weM naparpade, Tak® Kak 3Td npobiaema TpebyeT OGojee rayBoKoro
H3y4eHus $H3uYeCKOH CBR3M MeXLY OOjMyyeHHEM W TEMIEDATYHHM COCTOA-
HueM 3eMHON TnosepXHOCTH, TIpH 3TOM MH O3HAKOMHMCH M C apryMeHTaMH
Kenmena, koTopu#i ¢ 3aMeyarelsHOR NPO3OPANBOCTHIO TaKMe OTBETHA
Ha 3TOT BONPOC YTBEPAHUTEIBHO.

[TpenBapHuresbHO e OTMETHM ciaenylouee, PH3HYECKHE TEOPHH, U310~
XKEeHHHE B NpeadayweM pasfeae [I u nposepeunble na xnanMmare HauieH
910XH, /130T BO3MOXHOCTb BHBECTH RBEKOBOM XOJ TEMNE[aTyphl M3 BEKO-
BOro xoxa o6ayyerns. [1pH 3T0M OKA3WBAETCH, YTO NOKA Aed0 He HOXO-
JMT [0 o0f6pazoBaHUA MaTepUKOBOrC JbAd, BEKOBHE KoneGaHHS TeMIepas=
TYDR TPONOPUAHOHAALEEE KOJeGAHHAM KOAHYEeCTBA PRAMAlLHU, H MH NOMYY:ieM
BEKOBYIO TEMIepaTypHylo KDHBYIO, YMHOXad noMellenHwe B Taba, 15
undpn Ha (GaxkTOp NPONOPUMOHANBHOCTH, KOTODHHB OyneT BHYHCIEH
B cneaywmeM naparpade. TakuM oBpazom B MEXNENHAKOBHE NMENHORL Be-
KOB2s TeMNEpaTypHasi KPHBAA WMeeT ONWHAKOBYIO HOPpMY C Kpupoh obay-
YeHHd, NPAMO BupawewHo# Hndpamua t1a6r. 15, 1. €. He nepesenenyof
B KONeGaHMA MIMPOTH.

B aeatuxosme neproas aeno oGcrour kHaye, [am toro wyrobu cae-
A4Th 9TO TMOHATHHEYM, MH AOA#HH pAa3IeINTb pacCMaThuBaeMhe HaMu obna-
cTy crneRylouinM o6pa3oM: a) #Ha 00acTH, KOTOPHE /8KAT BHE MaTepHKO-
BOro 1bAa, b} Ha 06/1acTH, cocTaBaamoinde cOOGCTBEHHO RAPO ONeAEHEHH,
M €) Ha NOrpaHuyHKEe O6A4CTH, NEpeXORNbe MEXAy NepBNMH K BTOPARIMH,
B KOTOPHX HaXOAATCSA A3HIKH MEeHUKOB ¢ KX KOHEYHRMY Mopeinamn. B obaa-
CTRX, HE NOKDHTHX ABAOM NAKE W B TeYeHHe AeAHMKOBOTO nepsona (yum-
THBAA B KayeCTBe KAHMATH4YECKOro (PaKTopa TOJBKO 06AyueHKE), BCE OCTa-
eTCH B TOM € BHAE, KAaK 3TO OHNO0 B MEXJEZHAKOBOM lepHone, T. €.
3nech BEKOBaR TeMIEPATYpPHAA KPHBas MieT MapanielbHO KPUBOH OOMyHeHHs.
B octansubix mByX KaTteropuax o6nacreit ¢dopMa TemnepaTypHO# KpHBO#
OTAKYaeTCH OT (POpME KPHBOM OOAay4eHHS: MHHHMYMAE TeMmnepaTypHOH KpH-
BOH yray6asiorcs, a B 06/1aCTAX ¢ MaTePHKOBBIM JbJOM IIPH 3TOM MOLbEM
MeXIY IByMA COCeIHMMH MHHHMYMaMM CLA2XHWBAETCA WIM HMHOLEA HCHE3aeT
noece. Taxum o6pa3zom akTRYECKH MONET CAYMHTHCH, YTO HBA OTXEJBHHX
nHTEPBANA BpeMeHd ¢ XOXOAHMME NeTaMi GPOUIBOAAT BNCHATAEHHE CNAOMI-
Or0 NEIHHKOBOIO NEpPHOAA.

3TOT BHEOA, KOTOPHH OyaeT oOGOCHOBAH B JaibHeHIueM, MR XOTHM
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KHCIIOAB30BATL A4 TOTO, YTOOHW YCTZHOBHTh XPOHOJOMHI0 JIGAHHKOBHX
NMepHOXOB, NPUEHMAA KAWAYI0 H3 yIOMAHYTHX Nap 3yOHOB 32 OMUH /1e/-
HUKOBHH nepuon. TIpH 3ToM MH yxe BOCOOMB3YEMCH TOYRON Auarpammod II,
Ha KOTOpOH 3yOGuaras Juissa 3aMeHeHa poxHucTo#. Ecan ortmennts 37ecs
nyTeM 3aWTPHXOBKH rpebHH BOIH, 3axoxdwmue 3a 63-10 maparnens, To Mu
YBUIMM, YTO KawOw{ W3 TpeX (EPBLIX /JAeJHHKOBHIX NEPUQTIOB COCTOHT H3
IBYX, a mochenskidl W3 Tpex 3axomswwx 3a 68° rpeGHeft BOMH, KOTODHe
Mbl N0 BHIMEH3NOMEHHBM UPHYUHAM O0BEIHRHM B OAWH JENHHKOBHH f1e-
puoa. Takum 06pa3oM y HAC NOAy4HTCA rpadux, uzobpakeHHHH Ha puc, 15,

Ecne cpasHATL NOJNYHEHHYI0 TAKMWM WYTEM AHArpaMmy ¢ AKATPaMMORN
[lenxa v BpiokHepa, noMeweBHOH HA puC. 14, TO cXoxcTRO (POpM OGENX Kpu-
BHlx GpocaeTcs cpady B raasa. Ilo [Nenxy u BplokHepy npoMexyToK BpeMeHy,
MPOTEKWHR ¢ MOCACAHEro JeHHKOBOrO Mepuona, cocrasaser 20 Tucsye-
AeTHH B NOAHOM COrNacHi ¢ HawleH BEIlenpHBelenHO# guarpammoit; Tlenk u
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BplOKHeD CYUHTAIOT NPOXONKUTEALHOCTh MEKJEAHHKOBOLO MEPUOAA MEXAy
OpeamOCAeAHHM ¥ MOoCAelHHM OoneneHeHuaMy B 60 Tocavenetud. ilo Haume#
BHILEYTOMAHYTOR AMarpaMMe OSTOT MEXNCHHUKOBHN NepHOX HMed MecCTo
mewny 121-M u 183-M THcayeseT#AMH W, CIeA0BATEIbHO, pasasacs 62 000
net. [lewk n BpioKHep OUEHHRAIOT MPOXOMKHTEILHOCTL 1IPENIICCTRYOIETO
60MBUIOTD MEXAEAHHKOBOr.) MEPHOAA KPYrawM cyetov 5 240 000 nert.
Cornacko HaweR guarpamme sTOT nepwon npoaomkankca ¢ 430-ro no 237-e
THCAIENeTHe H, TaknM oOpasoM, pasHaacs 193 000 aer. danTeasHocTts
MeXAeAHHKOBOTO NepHona Mexay AByMd feDBHMu OJiefeHEeHHsMH He NaeTcd
onpexenenHo [lenkom u Bproknepom. Cyas no Hx nuarpamMe, OHH, MOBHIH-
MOMY, CYHTAIH ee w udanauteda.Ho B 100 Twcaveaetud. CoraacHo Hawef
AMarpaMMe 3TOT AepHox TaHy.cAa MeXAy 547-m u 480-M THCAYENeTHIMH
u, cregvsarelsto, paBraaca §7 000 xer.

INon:6Hoe cooTBeTITBHE, BHCTYNHEBIIES NCHO ellle W Ha CTapoR awWa-
rpaMm~, 0a10 Kennewy noBoa COBEPUWEHHO OMNPEXETEHRO YTBEDHAATh, 4TO
B rpadpudecxoM M300PAXEHNd KPUEB HH KOJTHYECTBA PalMalliy TOYHO OTDaXe-
HH 4eTHpe €BPON:UCKWUX NeAHMKOBHX NMEPHOIA.

Ha casiom nmene ne mower OHTH NPOCTOH CAMY4aHHOCTBIO, YTO APA CTOMB
FIYyBOKO PasauuNHX MeTONd, KaK acCTPOHOMHYECKHA pacyeT H OCHOBAHHbIE
Ha 5P03HMH PEYHOro meOHA AaHHHE, MOIJAH [aBaTh CTOAb COBMAJAIOLIHE
pesyavTaTH. KoHcTaTHpya -T0 coOBmageHHe, HeNTh3d He BOCXHILATLCA TEM,
kax [lewky u DplokHepy ynatoce onpexesnTb MOPOAONKHTENLHOCTE ABYX
TMOCAeAHNUX, CBOGOAHLIX OT Jbjfa TWEPHOAOB ¢ TOYHOCTLIO HOYTH A0
THCAYENeTHE.
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Baaropapsa cToMb BAXKHHM A2HHEM, TMONYYeHHHM KenneHOM, MaTeMaTHYe-
CKag TeopHA aBTOpPa cTanA2 HA TBEPIYIQ NOYBY H faina NpH3naya MpPaKTH=-
wecku npumenumolt. TaknM OGP330M METONH H3yYeHHR WCTOpHu eman
NMONOJAHUINCH HOBMM HRAZEXHHM ODYAWeM. 3HeCb Mul KPATKO HIIOKHM TO,
4YTO YAATOCH ‘cneaath ¢ MOMOMBIO 3STHX METOXOB 3a OTHOCHTENLHO KOpOT-
kH#  CPOK, TpoTexwH# C© MOMEHTa modBiecHHA paboTht Kennena-Bere-
Hepa.

Yxe Kennen cMOT NOAKPENNTHL € NOMOMBI0 HOBeHIIMX TEONOFHUECKUX
ZAHHHX TpoHHOe noapazneficHne BIOPMCKOH ¢ashl, BHTEKaIOlee R3 KPHBOA
ofayuenns 3eman. 31ech HeOGXOXHMO 3ameTHTh caelyiomee. Ha crapoft
RMarpamme STO TPOMHOE NOApasfieNeHne, XOTH W BHICTYMAET XOCTATOYHO
CHO, ONHAKO NOCTeNHEe HACTYNNEHUe BHIpAweHO O0aee €AaB0, ueM Ha
HoBOH, Gonee Tousoit. Ilpasaa, 5To nMocneaHee HaxBHMraHUE NEJAHHKOB H MO
HoBeHuIMM pacuetaM cnabee o0enX mpesnaywux siopMckux das (I u H),
OMHAKO OHO COBEpIEHHO HECOMHEHHO OTHOCHTCH X ABJEHWAM COGCTBEHHO
ACTHHKOBWX MEPHOLOSB. .

TTocnenHu#t . MAKCUMYM JeTHEro obayuenus 3emid OLT OTOXAECTBIAEH
KenmeHoM ¢ YCTaHOBMAEGHHHM TEOAOTHYECKH ,KAUMATHYECKHM ORTHMY-
MOM“, — 310XOM, KOrga AyG H OpELIHHK NepeaBHHYNMCH 33 CBOM Teme-
pelllvie IPaHUUN H4 ceBep H B Gonee BHCOKHE 06IACTH.

CooTBercTBREe MEWAY MAaTeMATHUECKH BHIYHMCAEHHOM KPHBOR pamuauss
H raaBKBMH (azamn eBpOINe#cKOro /MefHWKOBOrO MepHOAd, OfHAKO, CTAHO-
BUTCH ellle ropasno Oojee NOAHHM, ecNH INDHHATH BO BHUMAHME TAK
Ha3biBaeMpe norpaHMuHee ofnactH. 3xech, K2K YXKe  YIOMHHAAOCH,
B MEX/NeIHHKOBHE fNepHONR EReXOBOH XOox TeMnepaTypH OnaA mapaanenen
BEKOBOMY XxOny OoOAy4HeHHd, 2 B JEOHHKOBHE TMepHONH OTHEeNbHHE MHHH-
MYMB TEMNEPATYPH YCHIMBRIMCHL NO CPABHEHHIO ¢ MHEHMYMauu o6nyvye-
#ua, Kak pas sro-10 M orpaxeno Ha HaweR anarpasyme 1. [lpu
BHYEPYHBAHHN 3TOH KPHBOR, BCAEGACTBHe MepeBOxa KoaeOaHH# OOGAYHEHHS
B (MKTHERHHE KONeOAHHA WIMPOTH, MHHAMYMH OONyHEHHA OKAa3alHCh
BHD&KEHHLIMHM fCcHee, TAK KaK B TIONAPHWX o0064acTaX, B 00/1ee BHCOKHX
IIHPOTAX, INPH TOM XK€ KoxeGaHUx KONHYECTBA PAaAHANHH NOAYYaETCH
6onpiiee KoneGanwe wAporw. [TosToMy Takas XpHBas pajMaumu HMeeT
dopmy, anajsoruyryio ¢GopMe TemOoepaTypHOH XpHBO# MOrpaH#yHWX ob6na-
cTelt, x0T OW 3TH nocnennde JAexand nox 60xee HH3KOH reorpaduteckoR
wrpotoit. Baarogaps 3TOMy 06CTOATENLCTBY HaHECEHHHWE HA CTapYK IHa-
rpaMMy KpMBHE DanHALMM OKa3aAuch OCOGEHHO YAOOHHMH RIS H3yYeHHs
KoJe6Gaunil KauMaTa TIOrPaHHYHEIX obaacte.

Brnepsue noao6Hoe HCCAeNOBaHHE, W JIPHTOM BeChMAa IETA/TbHOE, GHIO
nporezeso B. 3epresem (Soergel). On nmoceaTHA 3TOMY BOIDOCY MOHO-
rpadpuie  Tloapasnesenns u aGCoOMOTHOG JIETOUCHHCHAEHHE NEeIHHKOBOH
smoxu® (Bepamn 1925), a rakwe pax cratefl, McXoas M3 NONOXKeHWS,
4TC Haubosee fcHoe NPelcTaBAeHHe O BCeX (asaX JIECNHAKOBOM 3MOXH
MOXHO coCTaBBTh cefe, Haywas OOWHDHYIO OGJacTb BEAMKOTO eBponeh-
CKOTO oOf6aeneHeHus, OH elle OO COCTaRAeHHns ceoeH Monorpaduu u g0
ony6auKkoBaHua paboTh Kennmena-Berewepa mnomwmtafAcd NPOCASAUTE BCe
STANK NeJHWKOBOTO NEPHOAA B MOrPaHHYHON 0O6nacTH CeBepOrepPMaHCKOro
obaenenenna B TpuHrHH, B 3TOH#l norpaHHyHOR 06AACTH B CHAY TVIABHHM
00pa3oM KIMMaTHYeCKMX YCIOBHR 00pas3oBaaych BRNOAHE ONpexeNeHHHe
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e JHHKOBBlEe MM MeXAEIHHKOBHE OTAONKEHNH, KOTOPHE MO3BOARIOT CYANTH
06 ONemeHEHHH 3ITOH OOIACTH.

B kauecTBe HOBOro PaKTOPa ciola NMPHCOSAMHAIOTCS MeOGHeBHEe TEPPACH,
B BMOJHE DA3BHTOM BUIe XapAKTePHHIE AAA OKOMOGIENHHKOBRY obmacreft,
M o0cO0GeHHO pa3dooOpasHelt nécc, HalHuHe KOTOPOTO0 MOMHO CUKTATH
AOKA3aTeJbCTBOM NOBTOPHOIO TOCNOACTBA XOMAOAHOrCO CYXQOTQ KAWMATR.
Haxonen, xkauMaTHuecKHe KONeGaHHA B OKOJNONEMHUKOBOH O6AZCTH OKa3anu
CYIHECTBEHHOE BIMAHME HA XEATENBHOCTE DEK, 3POSHI0 H HA AKKYMYNALRIO.
32BHCHMOCTL 3THX SBICHRH OT KIHMAaTa AOMKHMA, KAK HA 3TO YKa3nBaa
TaxKe ¥ DUrepT, NPOABARTECH OCOGEHHO SDKO B BepXHEM TENEHHNW HX,
raasHbM o0pa3OM B BEPXOBBAX KPYMHHX repPMAHCKMX PEUYHHI CHUCTEM.
3nech 8 ReATEABHOCTH PEK ROLKHH GHIAW KO H3BeCTHOM CTemeHM 3aneyar-
aerpcd Bce Ooaee XpynnHe KauMaTthwdeckue konxebauud. [lpenmymecrsa
OKOJONEIHHKOBHX ofsacTell A CTPAaTUrPadHUECKOTO WCCACLOBAHHR NMOGY-
nunu 3epress NMPOBECTH B BepPXHER yaCTH CHCTEMH np6H MOAHYK Kiaac-
cudHKaNHI, ONHPAINYICA MPexAe BCEF0 HA TOYHOE NOApPA3RENcHHE
Teppac B o6nactd pp. Maem2 M 3aand u Ha CBA3L MewAy WAGHEBHMM
OTIOKEHHAME Teppac, NeJHNKOBHMH O5DA30BAHNAMYA K PA3NHYHMM BCCOM,
Ins cpaBHenus Guau B3AT8l OOGAacTd. pp. lepwt w Yucrpyra. Kpome roro,
noao6Hag kaaccupmkauua OH/A APEANPHHATE TAKXKe ¥ B OAHOH M3 camo-
CTOWTENbHHX PEYHWX CHCTEM, a uMeHHo p. Besepa, 0 audOBH2ALHMX
Teppacax KoTopore 3urepr ofly6ankoBan mnoapoGHoe HCCAenoBadve. ITO
a0 BO3MONKHOCTH MNPOBECTH CaMyl0 TUIATENbHYI0 Napaniens Memnty
reppacamu pp. Mabma — 3aana u reppacamu’ pp. Beppa — Besepa, Tak uro
HOBAA KiacCHuKauMf cMorna O6asypoBaTeC HA H2HHWX ABYX CAMOCTON-
TeABHHX DEYNHX CHCTEM.

leonornyeckoe MOApasgmeNeHHe  JIENHHKOBOR 3MOXH, TpOBEACHHOE
3epreseM He3aXOATO 10 moApJieHHs paboru Kennewa-Berewepa, a caegro-
BaTe/AbHO, OO €ro 3HAKOMCTBA C KpMBOA paXHauud, HACYHTHBAET BO
Bcefi aemnuxoBOM snoxe 11 xonoaHux W 11 ymepenHmx nmepuonob. Taxoe
NMOAPa3NcNeHHe $CHO OTPAEHO B JAHAIOBHAABHHX Teppacax o6nacTu
pp. Yinema — 3aang. Da Teppack 3epresr 0603navaeT B NOPAAKe Nepexona
OT CaMOoro OTHAJNEHHOTO NpPOUVIOro K COBPEMEHHOCTH CAeayioum o6 pasou:
ApesRennmosuaasiue Teppacw IV, I, I, I, cpexne- n wopoanawoBuanbHme
teppacu 1, 2, 3, 4, 5, 6, 7, 3 KOTOPHX NocaeAHAR, NPaBRa3, B TOpUHTHHA
orcyTcTByer. BO3HHKAEeT BONpOC, KaKk 3TH Yeppach JOMKHH PacAOAaraThes
Ha Kpueoil, HaolGpawawulet Xoa paguauuu. Crapas auarpamma, TakK xe
KaKk ¥ HOBad, INOK2awBaeT, 0cO6eHHO HOC/KEe HCOPABJEHHS BEUMCHAHTEAbHON
omu6Kkr [uabrpuma, AEBATL OOALUWHX NOABEMOB; STH NOALEMH COOTBET-
CTBYIOT CleaylOlIWM ThicaueneTHax no 1800 r. H, s.:

590,83 b548,6 4756 435 2324 187,5 1161 71,9 22,1

CoBepIeRHO ACHO, YTO AEBATH M3 YNOMIHYTHX TepPac XOMKHH OHTh
OTHECEHH K 9THM THCAHeIeTHAM. 3eprens cyaTaer ceg3b reppac [V, III,
I, 2 3, 5 6, 7 ¢ 3TuMu nepHOIaMH HecoMuensont, Takum obpazoM
Opexnae BCero OKa3WBaeTCa yCTAHOBAEeHHWM ABORHOE M TPOHRHOE MOApA3ne-
NeHHe YeTHpeX OOaBMKX JNEAHHKOBNWX NepuofoB. Cnejx0BATEALHO, MOXHO
CYUTATh HECOMHEHHWM, YTO JeBATh HauGonee 3HAYHTEABHHX KOAeGaHHM
08ay4eHHA 3eMJH H3WAK CBOS OTDaXeHWe B KIMMATHYECKOH KapTuue
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reONOruYecKoro IpoMmaoro. ITuM NMOATBEPAHAOCH 3HAYEHHE COCTABAEHHOTO
4BTODOM rpaqam{a X014 pajnandH, B HE TOJABKO OH/a BCKpHTA CYUHOCTR
GONbIWHX KAMMATHYe CKUX koMeGauuit OTXANEHHOrO NPOMLIOro, HO U YAANOCH
YCTaHOBHTB Ha aCTpOHOMWIECKOﬁ OCHQBE HAACKHYID XPDOHOROTKIC NeABK-
KOBOH 3TOXH.

Bnpouem, # Gonee Meakhe KOAeGaHHA OBAYYeHHR HEe OCTa’quch Ge3
BAKAHMA Ha 3eMHOH KAHMAT, ¥ 2T0 OOGCTOATEALCTBO HOpOH 3aTpyaHaeT
onpeneneHHe CBA3M MEXIY T€OJNOTHYECKHMR OTIOKEHWAMH N BRUHC/IEHHOR
KPHBOH oGaydenus. B maHHOM c/yyae MMeIOTCH JBE M3NHILUHKX Teppach,
KOTOpHIE YCAOKHRIOT COIMACOBAHWE OCTANbHHX T&€ppac ¢ rpaduxoM
pazuanur, MX cymecTBOBaHAE ZHOXAZHBAeT, YTO B KAuMaTe OTHaNeHHOrO
NpOMJIOTO PacCMaTpPHBAeMON NPUIEAHHKOBOH OOGNACTH OTPasWIACh TaKike
M BTOPHUHBIE MaKCHMYMBl BEKOBOrO X043 OG/Jy4YeHHR; [TOITOMY MBI AOJKHA
BapAny ¢ JEBATHK HECOMHEHHb MY [JABHHIMH MHHAMYMaMM OO yyeHHN
NPUHUMATE BO BHEMAHHE TaKXe H MUBMMyMB BropuuHbie. Ha rpaduxe, Ha
muarpamme 1I, uMeeTCA HECKOALKO TaKHUX MHMHHMYMOB MOYTH OIHHAaKOBOH
ray6unn., Ty u2M uHYIO Teppacy MOXHO OTHECTH K TOMY WAl UHOMY u3
9THX BTOPOCTEMEHHNX MHHHMYMOB H, TakWM 0O6pasoM, MNOJAYYHTH pa3aud-
HHe CXeMBl JeNBuKoBOTe nepuona. [losroMy He npuxoauTcs yau-
BIAThCA, YTO KAaccudkauuwa 3eprens Bu3BaNa HEKOTODHE BO3DaweHnus
¥ 4To [paMaHH ‘B ype3BHYaHHO nHTepecHoM cTaTbhel) nmepeiBHHYZ 3epre-
JeBCKkOe pacapeleseHue Teppac COrAacHO RHarpaMMe pamMalHK, HayHHAA
C cepeaumubl, H4 OmHY CIynewb B CTOPOHY COBPEMEHHOCTH. B To Bpems
KaK 3epreds ORHY M3 H3OHTOUHHX Teppac (060aHaueHHyi0 1) OTHOCHT
'K BTopoCTeneHHOMy MuNumymy 303-ro Toicauenersa u apyryio (06o3Ha-
YeHHYH0 4) K BTOpPOCTeNeHHOMY MUHUMYMy 140-ro THcAueaeTHst 40 H. 3.
U JaeT STHM NepuosaM Hassanusa npenpucckoro (Prae-Riss) u npeasiopm- .
ckoro (Prae-Witrm), [pamann ocTaBafieT [epBHH H2 YKAZAHHWX MKHAMY-
MOB 6e3 ONMpeNeN¢HHOTO MECTa, BCJAEACTBHE VYEr0 M NOJAYYdeTcs JHaHHAA
NEePSABHKKA HA OAHY CTYMNEHb,

Tax xaK MB He B COCTOSHHM PeuwtnTh, KOTOPOMY H3 ABYX BHIlenpHBe-
AeHHKX TOJMKOBAHUHA H}’)i(HO oTAaTh NpenioYTeHne, Mbl naanM 37ech TOABKD
TabAMuKy, YKA3LIRAIOUYIO XDOHOMOMHI0 H WHTEHCHBHOCTD TIABHBIX, 2 TAKXKeE
HanGonee BAXKHHX BTOPHUHBIX MHKHMYMOB X012 0061y4eHHA, NOAYYA0MMXCs
M3 Ta6n. 15 Ha OCHOBAaHNWH HauOonee HORWX H TOYHMHYX BHYHCAEHHH; OHH
sUlYNCHeHH Haf mupoTe 50° KOTOpad sBiaeTcd Hanbo/gee XapakTepHOH
MM PacCMaTPHBAeMOfl TeonOruueckof obracTy.

Huxenpnsenennan HeGonbmas cBoAka, rie LHGDH, OTHOCHWHKECH
K T7agHHM MWHUMyMaM, HaNeuaTadHHe MUDHBIM WPH(IOM, TOKA3HBAET,
9TO MHHMMYM NPENBIOPMCKOTO MepHoNa BHPAXEH He Pe3KO N YTO AOBOABHO
3HAYWTENBHBIA MUHHMYM IDENDHUCCKOTO NEPHON2 CONPOBOXAAICH A8yMA
GaNBNeKAWMUMHE MUHMUMYMAMN MOMTH OAMHAKOROH WHTeHCHPHOCTH. Mewny
dazamu rioHUcKOR [ M rosuckoft 1l Mu HAXOAWM Pe3KO BHPAKEHHLR Mu-
HAMYM, KOTOPHHA g4 50° WMpOTH OKA3WBAeTCH NaXKe WHTEHCHBHee, 4HeM
MAHMMYM (a3H ToHUCKOH 1,

1 Grahmanu, Uber die Ausdehnung der Vereisungen Norddeutschlands
und ihre Einordnung in die Strahlungskurve, Berichte der math.)-e)hys. Klasse
der sichsischen Akademie der Wissenschaften zu Leipzig; Bd LXXX, 1928,
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B ynomsuyTo#t cTathe I'DaMaHH HCCAeNOBRA HW BHACHWA €l{e ORYE
ypessuivaliio Baxuuft Bompoc. Heno B TOM, yto Jne-Teep W ero yYeHHKM
pa3padoTann MeroA aGCOMOTHOrO NETOMCYHCACHHUM, COREPIIEHHO OTIRVUHEN
OT H3N0MEBHOr0 ACTPOHOMHMYECKOrO M COCTOSIUMH B CYeTe exeroanux
CNoeB, OTAAraBUIMACA I'OA 33 FOJOM B NOCAGA¢IHHKOBYIO 3MOXY H Ha3BaHHHX
»B2PBAMK“. IJTOT MeTOon, KOTOPBH, NPaBaa, MOXeT OGHTh NPHMEHEH TOALKO
K DOoCHeeIHHKOBOH 3moxe, npu OGAATONPUATHHMX YCAOBHSX, TaM, TrAe
He np¢pBaHa NMOCAeAOBATEALHOCTE 3ITHX €XerogHeXx OTJIO)KeHHH, HAH Xe
8 caydde, €CIH OHA MOKET OHTh BOCCTAHOBJAEHA, N3eT BO3MOXKHOCTH
MOAYUKT, HagexHhe MaRHWE O BO3PACTE 3THX NaacTos. IlepBHe AanHHeE,
fonyyeHHEe TaKHM oO0pasoM, OKas3aloCh TPYIHO COTAAcOBaTh € KPHBOH
pamMamun, TaK KaK OHW, NOBHAMMOMY, YKAa3bBaAH Ha MeH: Wyl RAHTe/l.-
HOCTL NMOCJAeNeAHHKOBRIX MepHoaoB. B HacTosulee ke Bpema paspaGoria
WBeACKOU LUKann BPEMEHH, CACAAHHAA YKe MOCNe BuXOoHa 11epBoH paboTh
Ee-leepa, ycTaHOBMA2 3HAYHTEAbHO GOALWIVIO NPOIQIKUTENBHOCTh 3THX
REPUOZCE, YeM EYMANK Payblie, Tak YTO, Kak 06 970 noIPOGHO TFOBODMT
TpaMani, NOBHIMMOMY, COOTBETCTBHE C KDHBON DaaMallHH MOXeT OBTh
YCTaHOBAEHO, . .

[MpuBoauMui 3fech TOYHNA pacyeT ReXOS0T0 X0na pPalqalHy TaKKe
He NMPOTHBOpPeyHT RaHHbIM Ae-Teepa. Mul nmeeM, Nanpumep, nepHor Godaee
HHTEHCHBHOTIG HACTYyNaAHUA JACAHUKOB B Oanruiickom pahoue, YeM I3TO
CASNOBANC H3 cTAPO# muarpamMst. KpoMe Toro, B JaubyefiuieM MH HNOKAXSM,

Sex, W2, MunsEgowwT. 11
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YT0 COBEpPLIEHHO TaK XK€, KaK MeXAay CYTOUHRIMH XOJdaMH HJIH TONOBLIM
X0oJa0om OGJIY'-IEHHR K XONOM TeMIepaTyphl, HMEEeTCH BcCerpa onpeneuenﬂun
cABHr a3, O ueMm AOAPOOHO TOBOPH/IOCH B MPEANAYILIEM Dasliene; TaKad xe
pasusua das momxHa OHAA OH HMETh MeCTO H MEMJY BEKOBHM XOAOM
oﬁnyqeaus ¥ BEKOSHM XOJIOM TEMMEPATYPH ¥ eile 60aee ME@XIy BEKOBHM
XOMOM OO0JAyueHus H OMEACHEHHIMH.

CKOMEeHH] CHera H AbJa JeAHKWKOBOH 3MIOXM BPK UX TagHHK NOr;OIMANT
BHAYWTEALHYIO YaCTh N3FAIOMEr0 H4 HMX CO/MHEYHOrO TeNJa M TeM CaMbiM
BHALBAIOT yAMHHEHHE AEJHHKOBMX HEPHOAOB, KOTOpHe B 00/aCT#X MaTe-
PHKOBOTO JAbJa WMEIOT GOAbWYK NTPONOAKUTEABHOCTD, YeM ONHMCABHHE
mepHofu ¢ Goee XOROIKHIMM JeTawH, BcreiacrBue 3TOTO KOHLW JeIHHMKO-
BuX MEepPHONOB CABHMIAOTCA B CTOPOHY COBDEMEHHOCTH.

M(uBOH HMHTepEC, C KOTOPHM HCCIEROBATENH BCTPETHIN ACTPOHOMHYECKYIO
TEODHK KJAWMATHYGCKHX KOZeGanni, M KPynHHE “yCnexs, KOTODHX OHH
ROCTHTAH, W3Yyuad KDHUBHE DafHalliH, OCOOEHHO APKO OTPAIWAUCH B KHHTE
D6epas ,llocaenopatenbHOCTH MNEAKHKOBHX TEDHOAOB B CEBEDHWX IIpen-
ropesx Anen® (AyrcGypr 1930). Hcropus BoBHNKHOBeHH 3TOH paGoTH
HACTOJNLKO TECHO CBA3aHA C BHIIEHINOKEHHOA TeopueH,. Yro 06 3>ToM
HeoOXOAMMO CK33daTh 3A8Ch HECKOALKO CJAOR.

IIpeaMeTOM HCCAEROBAHHA; I0epit ABARCTCA AAHRWAGT CEBEPHHX Npen-
ropuii ANbO B JEAHUKOBYIO STOXY, W HMEHHO 08aacTa Mexay pp. Jlex
»n Wnnep, uaspansas [Ileaxom ,mnato Jlex-Mnaep®. Mexny aemunxom
npupefiluckolt 06aaCTH,-X 3amapy: OT P. Haneﬁa,mnennuxou, KOTOpH#
B CBOEM MOILIHOM PA3BHTHM K cesepy oT Bomenckoro osepa npoctep ayry
CBOUX APEBHHX MOpeH BHAOTH 10 JlyHaw, H AefHHKOM 06AaCTH, NPHMH-
Kaomel k osepy AmMep, KOTOpH#t K BOCTOKY OT p. Jlex aocruraer
CBOWMK MaccaMd auHEM AYrcOypr — MiOHXeH, HAXOAATCA H3HKM LBYX
MeHbIMX NCABUKOB, JEXCKOrOo ¥ HINEPCKOro, AOCTATOYHO MOIIHHX, 4TOOH
AaTh BO3MOXHOCTh I10 HUM TMPOCAEAHTb BCe a3kt HACTYINCHHUS NCAHUKOB,
HO BCe-TAKH He CTOAh MOHHNX, 4TOGM pa3pymiaTe M 3acHnaTe CBOW
coGCTReHHKE OTAOXKEHH], KdK 3T0 OOMUYHO HWMeno Mecto B o6aacrTax
¢ OCOGEHHO TCPAHJHOSHHM PaasKTHeM BHTEKAMHX W3 AdbD JNeRAHHX
TTOTOKOB.

B sroft ob6nacTy, KAACCHUECKOH OAR H3YYEHWS JACAHHKOAROK 3NOXH,
B xotopot [leHk W TouepnHyn SHAYHTENBRYK YacCTh A2HHHX AAA CBOEH
paGoTH O AeIHMKOBOR 3n0Xe B ANbnax @ aAbWHACKHX NPEATOphaX, nocae-
AOBATEABHOCTL JNEXHAKOBHWX OTNOXEHHH He TOAMBKC BIOJNE pA3BHTA, HO
H BeaNKONenHo coxpanuiaack. [Tdcae MHOrOMeTHEro mayuenna 3Tofi oGnacTH
O6epaw, RelCTBUTENbHO, YAAAOCE PACNO3HATE ¥ W3YUHTh BCe ¢aaw 2rbnKBA-
CKOrQ OJNIeAeHEHHS CTONb UCUEPHRBAIOMIEM OGPA3IOM, YTO eNBa AH B APYrom
MecTe MOXHO O6ui0o 6u HOGHTBCA TakuX pesyabtatoB. Ilpewae Bcero
M3 pacnpellefienHs wMoped H welHs oOHAPYKHIOCH, YTO YCTAHOBACHHHE
Tlenkou neanmkosele nepuoAs Doy, MuHZenb u Pucc ~— ABOHHNE, TOraa
K2k B BIODMCKHN JNE€XAMKOBHHA fNlepHOA NDOABHAMCL TPH INaBHWX (asu
HacTynauna, Mexay MHHAEMbCKHMH H DHCCKHMH OTAONKEMHAMH HAXOXMACH
ocobeno MowHuA croft HaHOCOB, Ha OCHOBAHHM T'eOROr¥YECKOro MaTepH nia
0Ka3a10Ch BOSM{KHHM NPOBECTH TaKxke KaveCTBeHHOE CPaBHEMHE OTIRNBHUMX
HACTynaMn#, KoTopoe NOKa3ano, 4TO Hanbonee HHTEHCHBHHIM B PHCCKHX
OTJOKEHHAX OHAO0 NePBOE HACTYNAZHHE, 2 B BIOPMCKMX (a3zax — BTOpOe.
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O BCcex 3THX pe3ynbTaTax IGEpPiab HMEN BOSMOXKHOCTb AONOXKHTHL Mionxen-
CKOMY reQnorudeckomy ofilecTsy eme 29 aupapa 1924 r., 7. e. 10 Buxopma
pa6oTs Kenuena-Bervenepa.

3a ron no atoro, 12 susapa 1923 r., Kennen noayuua cOCTaBIeHHLH
apropoM rpadux xoma pafkauuu (cM. BHme, AuarpamMa l), KOTODHH Ok
B okTabpe 1924 r. usmax, oO0BACHAN 3yOUN rpaduka xaK OoTaenbhne dasu
nAenuukoBux nepuonos [Merxa. Ha 3Toli anarpaxme riowuckufl, muagenscxuft
M PUCCKMN NEAHHKOBHE MEPHONBI TaKike MMelOT AROMHLE (Daskl, TOrAa Kak
B BIODMCKOM JeIHWKOBOM TNepHoLe Hameuanaach emle H TDeThH, KOTOpas
B pesyabTaTe MO3AHCHIIMX BHYMCAEHKH O0Ka3aA4Ch CTONL M€ BAXHOM, Kak
® ocTanbHbe. 31eCh TaKMe MOKHO OHAO YCTAHOBUTL HanbGonee MPOROMMKH-
TeALHH#A MeX/JEIHHKOBHI TMEPHOR MEXAY MHHIEALCKAM H DHUCCKHM JIeQHK-
HOBHMH f€PHOJAMH H TaKXe 31eCh NMepBufl PHCCKHR RONBEM pe3de ABYX
COCEMHMUX. D10 M3YMHTENbtO€ COBMARCHHE De3yabTAaTOB ABYX NCCAeNOBaHuit
NeAHMKOBOM BII0XM, He 3aBACALIMX ADYT OT APYra H NOAYYeHHHX (OBEPLIEHHO
PAa3HBINH ﬂyTﬂMH, BO BCAKOM cnyqae WMEET BRRAICLIEECE HAYUHOE 3HaUueHne,
KOTOpOe yAaa0Ch 3HAYATENLHO  YBEJHYHTH  IOCAENYIOUIMME  H3HCKa-
HHAMH.

Heno B TOM, yTO Xorza 36epaL O3HAKOMMIACH € YNOMALYTHM rpadHKOM
Xopa panrualy¥u H € BIOoJjHe NOHATHLIM H3YMJAEHHEM ynune:{ nopasutTenpHOC
COBNaleHye DE3Y/ALTATOB STOro rpaduxa £ PeayabTaTAMK €ro COGCTBEHHHX
HCCACNOBaHKBA, OH CMOr TMNOCTABHTL DnEpea acTPOHOMHWYECKOH TeopHeht
KoneGauRR PAR AanphefUHX HHTEpecHNX 3a1a4. [Toanayscey nocpenunyecrTeoM
Kenenua, J6epens coobSw#n aBTOpy, HTO B HccaedyemoH »M o6nacTH oH
HATOAKHYJNCH Ha CTapylo mebHesy0 OCHNb, H3yueHHe KOTOPOH OGHADYXHAO,
410 OHa Gnrarojaps cBoeMy YDOBHIO H CBOe#t JRanexko Sawenulel CTaauu
BHIBETPHRAHKA ROAXKHA CYHTATHCA emle OAHOR ImeGHeBoff OCHNEK, KOTOPas
¥ IO BpeMeHH NOMKHA GuNa 6 OHTL NMOMEMIEHA !epen rlOHUCKOH cTasnedl.
Takyio we uieSueBylo oCHNL OH HaGMONaN B NjyroM MecTe H B TOM Xe
OTHOIWIEHHK K FIOHUCKOMY HeGHIO, T. €. OHAa TaKke fo/KHA ORJA CYHTATHCA
Gonee cTapofl, sem tgefenb, B 3TOM CAce miedHR OH CMOT DA3AHYHTH
B,TO BpeMs OBa ACHO pasleleHHtX ropusorTa, Jlanee D6erar coobiaer,
uTOo Ha camolt mepwnHe lHTaydenlepra on ¢GHapyxu1 ADYTyl0 OCHIbL
X3 melug, eme Gonee BHLEETPHBUIErOCR, KOTOPOMY OW NPUNNCHBACT eie
Gonee npeBHee mnpoucxoxaerne. Bonpoc, Hempss AM  BKAIOYKTL TaKKe
H STUX CBHRETENeR HCUe3HYBIIMX KJAMMATOB B AaCTPOHOMHYECKYI® KDHBYIO
AYUYHCTOR DBHEPIrMM, 3aCTABASET €ro MPOCHTb NPOAGIKHTL AHATDAMMY
aAyyucToR 3meprun M 3a 650-e¢ THcAYemerHe.

B orBer Ha 370 asTopoM OHWA coCrasAed rpadHK XOAa pannauwm,
uHaoGpamesHsA »a npuraraemom puc, 16. [pH BHURCAEHWSX OKa2anoch,
NTO NPH A2AbHERLEM TPOIBHKEHHH B TAy6s BekOB, 33 NP AAedH FIORICKOroO
NePHON3, KpuBHE palHalyK HIMEHRIOT ceofl Bua, BMecTo nBOHBHX 3yOnos,
XapAKTEPHWX A% TIOHUCKOTO, MHMHIENLCKOrO M PUCCKOIO  JeRHHKOBMX
IePHOMIOB, [OAYUMANCH TPeXNe BCEro TPH COCeRHMX 8y6la, OTAENEHHWX
ACHO BRIPAKEHHHM MEXNCABHKOBHM NEDPHOLOM OT TOHUCKOTO JEAHHKOBOTO
NepHONa, ¥ 3aTeM /B2 M30ARPOBAHHHX 3y6ua, PACNONOKEHHHX [3neKo
Rpyr OT Apyra. XOTH CTeNeéHb TOMHOCTH BHIYHCREHHA CTONAL OTRAAAEHHHWX
EPEMEH COOTBETCTBEHHO MEHhIUE, HEHaAeXHOCTh PeSyIbTATOB 3THX Dacye-
To8 Moraa OW OTpPasHTLCR TOABKO Ha Bmcore 3y6mnos. B nanbueftmem

11*
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HMEeT(d BO3MOXHOCTb, TPHMEHAS PAINOWEHHA B PARK C GONBUIHM YHCAOM
anenos, 60/Mee TOYHO OnpelenuTh BeAHUHHH OTAEIbHHX 3yOUOB.
Uccrenosanns Ddepaa MOKA3aAH M B OTHOWSHAM 3TOA CTOMB OTHaACH-
HOM 300XH HEOOHYa#HO YAOBNETBOPATEILHOE COOTBETCTBHE DE3yAbTATOB
MATEMATHYECKHX BRIYHCISHAN C TEONOTHYECKHUMHM XAHHHMA, KAK 3TO BHIHO
B3 noMemaemoro puc. 17, BOCHPOH3BOAAWIEro COCTaBAEHHYIO Obepaem
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Puc. 16. JinarpamMa HHCOAAUMH 10 MHXAHKOBHYY
’

crpatarpadudeckyo muarpammy. Ha neft a6CUKCCH, T. €. TPOMEeXYTKH
BpeMEeHH MEXTY TEMH WAH MHEMHA OTNOMEHWAMH, BHPAXKEHH B OTHOCHTEML-
HBIX TeONMOTHYeCKAX eAHHHUIX H BOCIPOKIBOSAT PHTM KANMATHYECKHX
xone6Ganni, OIHHAKOBHE ¢ PUTMOM rpaduxa pamuauuu. Pasimaaemse Ha
AMArpaMMe PafMAUKH HETOCPEACTBEHHO Mepex TIOHICKHM MEpPHONOM TPH
3y6ua COOTBETCTBYIOT TPEM KYHARCKUM CTARUAM, KOTOpHE Abepab noMeltaer
B KavecTBe eule 6ojiee HDEBHEr0 8BeHA NWepen JEeAHHKOBHMH TNEPHONIMM
IMenxa; HAuan0 AHIIOBHANBHON JEAHUKOROH BIMOXH OH MEDEHOCHT 33 3TO
aseHo. [IpenitecTRYOUIHE KIOAHPOBAHHEE Y GIUH rpaduKa AyuHCTOR IHEPrUM
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Puc, 17. Crpaturpadudeckas anarpamma fers

COOTBETCTBYIOT NABHO MCKOMOMY [IHOUEHOBOMY UIeOHIO anbRMACKHX Npel-
ropuft, KoTopuil J6epan obHapyxua B mebue Hlraydeubepra (Teccen),
a takwe OtroGeipa (Basapus).

CocrasieHHaa J6epaesm muarpamma upHodperaer, OaHaKo, 0C0G0 BaXHOE
3HaueHHe ANA aCTPOHOMHYECKOH 1eOpPHH KAMMATHYECKHX KOAeO6aHnll, ecan
NPHHATE BO BHHMAHHE, YTO Ha HER B Ka4Yecree OPAWHAY HAHECSRHW pac-
CTORHNA, HA KOTOpLE BLAAETCH JEOHHKOBHIA R3HK O OTHOUWEHAO K 06.14CTH
TIATaHNL,

llonoxenne 3Tol AeATHOK KPOMKH COBEPUICHHO TOUHQ YCT2HOBIEHO
C TOMOUIbI0 MacC KOHEYHHX MOpPEH, BHHECOHHHX JCOHHKOM B TNpearopba.
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Ha nuarpamme Haneceuw NONOKEH4T KOHUOB JIERHMKOB, CRERHKe fn0 ncedl
obGaactu. Jas umanGonee ApeBHHX OTAOWMEHNH 3yONH HEe VpDHBEAEHH, TaK
K4K HX MOpeHHhle MAacCH He coxXpaHmauch. ODONHATE BTHX HaHECEHHHX Ha
IHaTPaMMy 8y06HO08 APEACTABALIOT COOOR YHCTO reOMeTpHYECKHe BelHuuHH,
8HAYEHHA KOTOPHX COBEPIIEHHO He SaBHCAT OT CYGDBEeKTHBHHIX MOMEHTOB,
Ecnu, xpose TOro, npuBATh BO BHHMIHHE, YTO 3TH reoMeTPHYECKHE OTPe3KH
HMET NOPAROK BEAMUMHH OT 25 o 50 x4, TO CTAHET ACHO, UTO OHH MOTNH
OMThL BHYACAEHH C JOCTATOYHOR TOUHOCTHIO W He 3aBUCHT HHM OT KaKHX
cnyuafinocted. Baaropaps stoMy amarpamma 36epas BOCNPONSBOAMT CO-
OTHOINEHHE BEAKYMH OTACIbHHX HACTYMaHHR JefHMKOB ¢ NOCTATOUHOH
TOYHOCTBIO. ECAu cooTBeTcTBHe muarpaMmel J0epas Co CTaphiM rpaduKOM
paasauur OHAO BROJHE YAOBNETBOPHUTENbHHM, 10 9TO CIOACTBO C1aHOBMTCH
NOAHLM, €CAN B3ATH IJA CDaBHeHUd HOpEAHIHR, Oojece NeTalAbHHR rpadHnk
ayuuctoft sHeprwn {nnmarpauwy I, pmnay). Tlo D6epaw macTManus MWHACAH-
CKOro NeJHHKOBOrO TNepHofa OLAK cHIbHEE, YeM HacTyNaHud FIOBICKOTO
nepHoNa, & HACTYNaHHs PHCCKOTO JNEeAHHKOBOTG TeproAaz Gonee MOWHM,
yeM MWHREABCKOro, TOTZA KAK B BIOPMCKOM <IEIHHKOBOM MEDHOAE HHTEH-
CHBHOCTb HX YMeRbWIHAACh. TO e COOTHOUEHNE OCTAETCA B CHJE H B HOBOM
rpapnke paxunaund. CoraacHo I6epii0 BTOPOE MHHAENbCKOE HacTymaHHe
OLI0 cunpliee NMepBOrO; NMeppoe PHCCKOE HACTYNaHMe Moulee Broporo. To
Xxe caMoe Caefyer u #3 rpaduxa pammannw, Tor ¢akTt, 4YTO BTOpOE Ha-
CTYNaHHe TIORLCKOrQ NepHORa ¥ EBTOPGE HACTYMAHHE BIOPMCKOTO JIO/MXHH
OuaK 0Ka23aThCA BHPAXeHHHMH GOJee pesKO, 4YeM NPEALIECTRYIIIHE HM,
BLITEKAET H3 NPHBOAYMOrC HuXKe aHanuaa. Mu sHaew, 4yTO MewIy HaHeCeH-
HLHIMH HZ aHarpaMMe 36epad NaHHEMH, TONYYEHHHMY B Pe3yIhTaTe TeOMeTPH-
YEeCKHX H3MEePeHHH MeCTHOCTH, ¥ AOGHTHMH AaCTPOHOMHUECKHM INyTeéM XaM-
HHMH TPadWKa PIRNAUMK CYWECTBYET MORHOE COOTBeTCTBHE. Jnarpammon
30epng OKOHYATENLHO 3AMHKAETCH KPYF BOKA3aTelAbCTB TOTO, YTO BeKOBOH
xon o6ayHdenna 3eman asidercd npuyuhiofl Bcex, Gosee 3MaunTeIBHHX
KAWMaTHYeCKHX U3MEHeHUA YETBEDTHUHOrO NEPHOAA.

§ 41. Xor TemmeparypH, COOTBETCTBYMOMHfI BeKOBOMY Xoiy o06-
aydenus 3eMan. MaznoxeHHne BHile RaneKo MWAyumue BHBOAH CAeA3HH
Ha OCHOBafHM rpadHKos X0lA OGAyvenus 3ewmAn, COCTABAEKHBIX 4BTOPOM
ang paGoret Kenmena-Beremepa m 3I6Gepags. ITH rpadmky  OTHOCHANCH
K BeKOBBM H3MEHEHMHAM JETHEro KOJHYeCTBA JYYHCTOR 3Heprayw Ha 55,
60 u. 65° cesepro#t mupoTu. HeGecnonesRuM Gymer noMOANHTD MOAyYEH-
HYIO, TaKkHM OGPa3oM, KaPTHHY NyTeM HW3Y4eHHS U APYTMX reorpadHuecKHx
MUPOT, a TAKWE HapARy € NeTHeH JAYYucTOR SHepruef yueCTb M 3HMHION.
Bce naHHue, HeOOXOAKMMBE MIA 3TOTO, y#e umewnTcs B Tab6a. 15. o Ha-
CTOALIEr0 BPEMEHM MH He MaNH TAKOro MOJHOIO H306paKEHHS BEKOBOro
X0Za OOXYYEHHS JeMaAN BBHAY TOTO, YTO MEXIY HHM K COOTBETCTBYIOUHM
€My XO0HOM TeMIEDATYPH, K KOTOPOMYsMh Teneph NepPeXOdHM, CYICCTBYET
€TOMbL TeCHas CBS3b, YTO TOPASHO ynoGHee Mayyarh 00a ABJIEHAS BMeCTE.

Buponu pasmena Il RaloT BOBMOXHOCTH BLIMMCAHTL 110 BEKOBOMY XONY
o6ayuenusi 3eMan COOTBETCTRY IOWNH XOR TeMIEPATyPH. BeChMa CYLIECTBEHHO
ewe pad aaTh cebe OTYET B TOM, WTO 1o TUM nojapasymesacTcs. PassnTas
B paageae Il Teopus npexanosaraer BroaAHe POBHYI0 3eMHYIO NOBEPXHOCTH
® HEHONBHKHY® arMocdepy. B cuay toro uro B matpreitmeMm Oyzer pac-
CMaTPHBATLCH TOJABKO KAMMAT CYIUM, BHBEJEeHHAN H4 OCHOBaHWKM STOH
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TEOPrAHA TeMIepaTypa HHXHEro cJ0A BO3AYXa 6yzlc‘r 0503HaAYaTh Temie-
PaTypy Ha ypOBHE cpeauefl BHICOTH CYWIM, T. €. Ha BuCoTe okono 100 #
Hall ypoOBHEM MOPs. Pagu ynpoweHwWd, He JHensdsa 3aMeTHoH OwHOKA, 3Ty
TEMIEPDATYPY MOXKHO OTOXIESCTEMTL ¢ TEMIepaTypoR Ha YypoBHEe MODA.
TosToMy Hoa BeKOBWM XOMOM TeMIEPaTypH Halo MNOHHMATH Te KOJAeGaHUS
€e, KOTOpHE HBHIHCh OH CAENCTBURMEK H3MeHeHMH OOny4eHHs 3eMiu Ha
YPOBHE MOpPA # NPH HenoOABHXHoR aTMocdepe. BiausHue penveda 3emHof
NOBEPXHOCTH ¥ €r0 M3MEHEHUH B Pe3yAbTATe CKONJICHHH AbJAA B NeAHHKOBHE
NepHOaW GyAyT DPACCMATPHBATECA TOJBKO B NOCHAEnylOmMX maparpadax.
Hast roro” 4TOOW TeoperTHyeckM OGOCHOBATH OMpeseNCHHHR TaKWM
006pasoy BeKOBO# XOX TEMTEPaTYypH, DACCMOTPHUM MPOH3BOALHO BNOpPaHHOe
MeCTO 3eMHON NMOBEPXHOCTH MOX WIHPOTOH ¢ W BHOepeM HeKOTODHHR rof ¢
reonory4eckoro npowmwaoro. Ilycre 3a 310T rog MAK 32 TOYHO OrPaHMYEHHHIA
MHTEDB4Z BPEM@HH 3TOr0 rojid, KOTOPHH MH KDATKO Ha30BeM ,BpeMd roja,
Ha rpaHnuy armMocdeps Haf PaccMATPHBAEMHM MECTOM MOMANeT 8 CPenHeM
Ha epnRKRy nosepxaoctd (1 c#?) # B exwnmuy apeMenn {1 Mun.) Koauve-
¢T80 pannauun W. IlycTh HHTepsany ronz Tako#f jxe NMPOAOMKHTENbHOCTH,
OIHHAROBO DACNIONONKEHHOMY Ha roROBOH TewnepaTypHoR kpHuBo#, B Hame
BpeMA GyneT COOTBETCTBOBATL HHOE KOAWYeCTBO pamHanuu W, i
Torna paasnocre . \
AW=W—W, (1)

OyIeT Ha3WBATLCH BeKOBRIM KoAeGaWHeM DARMALKH, COOTBETCTBYIOUIHM pac-
CM2TPHBREMOMY BDEMEHH TOA4.

Ecay remeps nepeATH K BHYMCNEHHIO COOTBETCTBYIOIIErc Xojelanns
TEMIIEPATYPH, TO MQKHO HE YUUTHBATbL CIOCOGHOCTh MOYBH M ATMOChepH
HAKOMAATE TENAOTY, TAK KAK 3feCk peyb HEZET O BHYAC/ACHHH PAZHRUB
TeMnepatypu. BMecro TennoBoro o6MeHZ Mexiuy ROYBOH M arMocdepod,
KOTOPHH, KaK 9TO noKasaHo B pasgene II, pu3nBaer 3amasguisaHue TeM-
MepaTYPHHX SKCTPEMYMOB B AHEBHOM M FONOBOM rol2x, B BEKOBOM Xone
TEMOEPATYPH OOHAPYKHUTCS dHaMOTHUHOE HBJIeHHE, NPHUKHA KOTOPOro
KPOETCA B CKONJEHHAX MATePUKOBOro JbAd. 3ro dAsledHde Oymer paccMo-
TPEHO B caefywoouiem maparpade,

{Iycts B rony ¢ recnorvyeckoro RpOWIOrg CPefHSifA TeMIepaTypa HHM-
HEr0 CNosw BO3MyXa, COOTBETCTBYIOM{aR DACCMaTPHBIEMOMYy BpeMEH¥ rofia,
Gyser ¥, T.e. abGconorHay TeMmeparypa

0 ==2734 8. (2)

ITY TEeMNepatyDy MOXHC BHYHCIATL H3 COOTBETCTBYIOUIETO KOAMNE-
ct82 panuaumu W cnoco6om, ykasasunM B § 25, Tak KaK, ecau npeseSpeun
BAMAHHEM TOEOBOTO 060OpoTa Tenaa 8 aTsocthepe, TEMIEPATyPa OKAKETCH
NPONOPUKOHANLHOR KONHMHECTBY Daji#alty 8 COOTBETCTBYIOWMR MepHox.
{Ips sTom MoXxHO noabzosarbcd Gopmynolt (91) pasgena II, koropad, x0T
U He NpHHUMAET BO BHHMAaHHE MMOFAOWEHMA CONHEUHOR DAaAHZUMH B aTHO-
cepe, MOCTATOMHO HNCHO YYHTHIBAET BCE WOTEPH PanuallHM HZ OTpaxe-
HHE B arMocdepe H y 3eMHON NOBEPXHOCTR ¢ NOMOWBI 2abGexo (KoadH-
u¥enta orpawenns). Jra opuysa GWaa C ycnexoM Opusmeweda 8 § 27,
W 3Ta We [PEANOCHAKA MOCAYKEAA OCHOBaHneM B paccyxnenusx § 33,
34 u 35, Tak Kak B He}d NPABHILHO YYTEH2 PONb TEMAEPATYPHOrO W3MY-
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-
YeHWs 3eMHOR NOBepPXHOCTH M aTMoOcgepn. TakuM obpasom ecau M o3Ha-
Y2eT MACCYy HAXOAAUIErocs HAX eAuHHUEeH NOBEPXHOCTH cTOADA aTMOChepH,
k& — K03(HUMEAT MOTACIIEHNA I8 TENAOBOTO M3INy4YeHHWA B arMocdepe n
s — nocroauny Credana-BonbiiMada, TO COOTHOLIEHHS MEXAY KOAHIECTBOM
noay4aewol pagwaudy W W TemmepatypoH © npuMer BRI:

o8 = 2 (1 — A) (1 4 kM)W @

COoOTBeTCTBYIOILME COBPEMEBHOCTH 3HaweHus BenwuuH ¥, 0, A u £ Mu
o6osuaunu 8, 6,, A, n &, INostomy

0, == 273 - ¥, ' )
98 = 1 (1 — A (1 koM) W, )

Macca armochepn M ocrapaena B (5) Ge3 u3MeHeHHS, TaK K2K Her
HHUKAKHX JAHHWX IPRANOSarate, 4TO B TeYeHHe DPACCMATPHBACMOro 3mech
Nepuola 3Ta BeJWYHHA MOrfAa WUSMeHMThCcd, PasHHua BeanuHH A a4
COBPEMEHHOCTH K NpOIAOro 32BHCHT, Kak Oymer noapobaee YKa3ano
HHXe, OT M3MEHEHHA OTPAXATEABHOH CnNOCOGHOCTH 3&MHOM NOBEDXHOCTH,
. TIOKPLITOR B MpOLMEAINE BPEMEHA HeAgHWM NMOKPoBOM. Kamenenuwe Benu-
UHHB £ MOMET BRIBNBATHCH YBeNHYEHHMEM KJIM YMEHbINSHWEM COACDPIKAHHA
BONSHOTO Napa MM YrAeKHCAOTH B atMocepe. Ha BOIMOXKHOCTH fOXOGHHX
H3ueHeHult me-Mapxu u AppeHHMYC NOCTPOHIH CBOK THIOTE3H AEAHHKOBHX
nepHoAOB, NOAPOGHO u3AOKeHHme B ,Théorie mathématique. Tax kak
HaM HeT HaZOOHOCTM npuGeraTh K [IOMOWH NOZOOHHX TUNOTE3, TO,
ROCKOABKY PeYs HAET O CPeldHHWX BeJNHUYUHAX, GyaeM CUYHTATh, YTO ’

r=k, " (6)

3710 BOBCE He 3HAYHT, HTO MCKIKOYEHZ BO3MOXKHOCTD MECTHHIX M3MEHEHHH
Ko3tbUIHEHTa NOrnoweHus.
Mb noAayuuM TOrAa H3 NPENbULYHX ypaBHEHHH

BV 1—A W . '
- ®=Tmw @
3(B—8) =2 (1 FhM[(I—HW—(—A) W] (8)
Cornacuo (2) ¥ (4) noayunrcs:
8 \4 8, \4
&ue;mzzat[(l-}-m) —(1—3%) ]

. 5 9
{IpneKMan BO BuuMaHue, YTO 773 ¥ 973 MMM, TaK uTO BX 6onee BHl

COKHE CTerieHH MOryr OuWTh OTOpOINEHB, ¥ NpuMeHdas GoOpMyny OHHOMA,
uMeeM

88 =14.2783 (8 —0,).

Pasnocts (3 — 8,) npeacraBaser cobo# BekoBOE KOJIeGaHHe TEMIEPATYPH ,
KOTOpOoe MO¥HO 0G03HawHTb yepes Al:

AD == 8 —8,; ) )

. AL S v = e G Bt s
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ono OyneT paBHO

Ad = 80 273, {(1 AYW —(1—Ay) W,]. (10

Ecau OTPAHHYHTLCA TNIOKA PACCMOTDEHHEM maxKux obAacmedi 3eMHOUE
nOSCPXHOCML, KOMOPHE 8 IE0ADLUHECKOM NPOUAOM Ke ObiAu nozpeCexbt
nod MamepurxosuM A600M, UAL ECAN NPUMEHUML BHNUIEUINONCEHNbE (0OO-
PANEHUR K MEHCALOHUKOBUM nepuodas obracmell, Hexo20a ncosepzasumuxcs
OeQerenu0, TO MOXKHO NMPOCTO TPHHATH:

A=A,
W B TaKoM cayuae sMecto {10) Mu noxydmm
. 1 M
8 =(1— Ay My (11)
Bennyuna
14 koM .
n=(1-—4,) gj‘27§a o , (12)

HpeACTaBAAeT COGON NMOCTOAHHEA KO3®HIUMEHT, KOTOpHH Mbl Gyzem ofo-
3HAuaTh Yepe3d #, TaKk UTO OKaweTcd, NTO -

AY — n AW. (13)

B o6aacTAX, He MOABEPrIIHXCA OfCAeHEHHIO, BeKDBOE KOneGaHue Tevne-

paTypH NPONOPUNCHANLHO BEKOBOMY KoJeGAHHIO KOJKYeCTBA PaIHALAM.

IMocToAHRYX 7 MOXHO BWYHCIHTH NIPH NOMOMW IAHHHIX, NPHBEXEHHHX

B § 34, T. e. cunrags Ay, = 0,40; £, =0,00245; M==1033,3; ¢=0,76-10:¢

(BCe B CHCTEMe CAHTHMETP-TPAMM-MHUHYT2), H, TaKHM oGpaaom, MH TOAYYHM
NPHOJMKEHHO

n=170, (14)

374, N0AYYEHHA TeOPETHIECKHM NYTEM, BEHYHHA 72, KOTOPas B KavecCTee
cpexunel OyaeT ReACTBUTENbHA AAA BCEX IUHPOT, MOXeT OLTb 3aMeHeHa
IMNUDHUECKOH, YUNTHBAOWEH MeCTHHE OCQOEHHOCTH paccMaTPHMBaeMOR
obnacry. Jleno B TOM, YTO NpeABAyulHe YDPABHEHUR AAOT

(eo+aa)4_ Wo-+AW
e, /T w,

Ad N\ AW
(1 +o) =1+
naw, 'ecan OTGPOCKTh GONee BHCOKME CTENMEHH MAJOTO YHCAA - ;i

1 8
Af)=z W, AW.

Ecnau Teneps NONQKHTH

%[gb

1

. ne=— 15

‘ 4 (1%),

TO CHOBA MOAYYHTCH YpaBHewnye (13), a 3vaueHue n MOmMeT GHTL BRIUYHCAEHO

BPH IIOMOLH H&GJHO)I&CMOI‘O B HACToORKIee BpeMA 3HAYEHHA TeMlie-
parypu 8,
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Jn2 7070 4TO6K HCMO/AB30BATh BHILENDHBENEHHHE YPABHEHUS AN BHYA--

- C/eHHA BCKOBHIX KoneGaHuH CPeRHeM TemmepaTYpPH /MeTHEro HAE SHMHETO
“  ponyromHd, HyKHOo UPHESTbL BO BHHMawWe caemywouwee. B dopmyne (13)
as AW HYKHO NozcTaBHTh BHYHCIEHHOE O/ €AHHKUH BPEMEHH KOJHUECTBO
panuauuu B xe4. B-Taba. 19 naum BexoBme KodeSawua AQ, u AQ,
JETHUX H 3UMHHX KOJAHMYeCTB panuammu Q, n , B KIHOHHYECKHX elu-
Hunax, T, e Jo=1; T=100000. Tax xax B XeACTBHTEJNLHOCTH

T=526000 min. n Jo—=2—o

ciwan ) TO MB TIOAYYHM  BENHUHH AQ,

2. 526 000
H AQ, B xas, ecin YMHOXHM u{ucbpu taba. 15 na 100 600

BBHIY TOT0 YTO KAJAODHUECKHE [OJAYTOaHA MMEWT NPOAONKATENEHOCTD.
el MUH., TO, [AEAd MOAY4GHHBE pasee RHPp Ha

5

Onnako

Kampoe 8

526 000 ’
“—5——, M HalileM CpeRHHEe KO/NMYecTBa Tellna, NOTyyenHHe B 1 mMuH.

B TedeHue 3THX noayromuft. (JlexosareabHo, AAS TOTO YTOGH NONYYHTE
senndnny AW B HYKHHX HAM eJHHUUAX, HymﬂoxyMHommb undpu, Tabx. 15,

oGo3HayeHHKe HaMmu, Kak AQ, u AQ,, Ha TakuM nyTeM nas Be-

. 160 000
KOBOTO KO/71eGarus TEMNEPATYpPH JETHEro JIoAYroaus MOAydYuTcs dopmyna:
__ 4n
a8, = 100 00Q 4G,
T. ¢. B peayastate (14)
' _ Al, = 0,0068 AQ,. (16)
Bekosoe KoneGanme TeMIEpaTYPH 3HMHErO NOAYFrOLKA BHPAXKAETCH
Ad,=—0,0068 AQ,,. (17

Hro6w suumucants pexosoe KodeSanne Ad, cpeaneft Temnepatypu 3a
Bec» roa, nano B (13) noacraruTe ans AW BHIUNCHEHHOE KOJHYECTBO

pamHauKKH B €IHHHLY BPEMEHH d‘—%%o%oo—“’ ¥ BHDA3HTL €r0 B X4A, T. €,
YMHOMHTDL H4 zlggsng), TakUM 06padom noayuntca AW — %%3‘23099,
T. e, coraacso (13) u (14) ’
! A A
AB,, = 0,0068 _Qa_%?—_&
HAn
A8, ==+ (48, 4 AY 8
T 9 ( s+ w) : (1 )

Hanee, Heo6XORHMO uMeTb B BHIY, NTO B HACTOALIEX pacuetax NOX
ODOKMH NOAYFONNAMH HaJAO DOHMMATE KaZOPHUECKHe NOJAYyrofMd, pasnae-
AAOLIHE TPOMHYECKHH TOfl B2 AB2 ONMHAKOAO HOAMHHKWX NDOMEXYTKa Bpe-
menn no 182,62 zus, M3 KOTOpHX JeTHee OOAYrOAMe 3akaiovaer B cebe
BCE Te JHH, KOTJa KOAHUYECTBO PpAaAHAIKH, AONYyYaeMOfl paccMaTpHBaEMOil
mupoTok, 60bwe, ueM B KaxoR-nuGo aeds ApYroro noAayroausi. C aTHMA
KanOPHYECKMMH MONYTORMAMH HYXKHO, €C/IH Ppeub HIET O TeMllepaTypax,
CBA3aTh mepﬂa‘cecxue ﬂOﬂyZO@kﬂ, Aenautie roa Ha naBa PaBHHX IO OLJ4-
TENBHOCTH HHTepeana 1o 182,62 nuw, W3 KOTOPHX NReTHee MONYroldke
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OXBATHIBAET BCE Te& JHH, KOIAd CPeAHAs TEMTepaTypa BHILE, YeM B Kakoh-
an6o AeHb 1pyroro noayromud. Kax euamo uz dopmyn § 34 u 35, mexny
onpeneneaubmu TaKHM o6paaou KaNOPHYECKHMH W TEéPMHUYECKHMH noay-
TONUAMH MMeeTCH PasHocTh (a3 8 23 And.

Baaronapa TOMy 4TO BeCeHHee PaBHOAEHCTBHE UMEET MecTo Npubnau-
3MTeNBHO 34 2 OHA A0 HaYaNa KanoPHYecKOro NOAYrofHs, B HAacTOsiLee
BpeMT MEWAY TEePMHUECKHMN HNOAYFrOAWAMW H ACTPOHOMMUECKHMH BpeMe-
HZMH o2 OKAXKeTCqa pazHocTh $az okodo 25 xu, Takum 06pPasoM, uTOOH
CPABHHTbL PE3YALTATH HACTORINX BHIYHUCAEHHE C COBPEMEHHHM KJIMMATOM,
HYXHO pa3fenWTb TPONHYECKHA TOX Ha TePMHYECKHE NOAYTOAHS H BHUHC-
AMTH cpennne Temmeparyps 8. w 8§ athx nonyronuﬁ N0 HMEIOIHMCS
HabmogzeHuaM. B ue‘reoponomqecxon npaxmxe NoAOGHH ! pacyer Temmne-
patyp 8; u 0;,' NpaBfa, BO3MOXeH, ONHAKO OH He npuMeHsdrca. 3ecs
‘B KayeCTBE TNABHHIX XaPAKTePHCTHK TOZOBOTO XOJla TEMIIEpaTypH pac-
CHATPMBAWTCA CASLYIOUIME BENWUHHH: CPEIHNR TOAOBAA TemmepaTypa ¥,

# cpeaitue Temwmepatypu 8 u 9 nanGosee Tenzoro u HaHGO/IEE XOTORHOTO

MecsleB. OTH BeTHYMHHM ISM PasnHYHHX NYHKTOB 3¢MHON NOBEPXHOCTH
MOXHO HaATH B KAMMaTONOTHUecKHX TaG/auyuax. Temeps Xe MH NOKAKENM,
KaK MOXHO BHYHC/AUTL BEKOBHE nameHeHHs AR, u ARy Bennunw B, n b,
U3 TOABKO 4TO BHBeAeHHHX &, 'w §,,.

B KORTWHERTaABHOM KANMATE, 0 KOTOPOM TONBKO W WAET 3eCh Peub,
TOXOBOH XO4 TeMMEPaTypH MO¥eT GHTH BeChMa TOYHO BHPAXKEH NPOCTOH
curyconnot !), CnemoparenbHo, eC/IH MPHHATE 32 HaYaf0 MIKaTW BpEMeHH
HAYaj0 TEPMHYECKOr0 JEeTHEro noAyFOAHS, KOTRAa CPrAHAK OAHEeBHad TeM-
flepatypa PaBHA cpenne#l TOZOBOR TeMnepaType, # €cnd OOO3HAYHTL
depes T AAHHY TPOUHYECKOTO X0J2, TO FOAOBOR XOX TEMIEPaTypH BHPpa-
3WTCA C/AEAYIOIMHM YDaBHEHHEM: .

2
$=10,+asinF £ (19)
Ar1a ¢0puy.rla AOeACTBUTE/NBHA ANAA PacCMATPHBAEMOrO roaa reonori-
YeCKOro APOULIOTO, TOria Kak RN9 Hallero apeMeHH HaA0 B3ATL
2 .
By =¥, aysin % ¢, (20)
B aTux ypaeHeHusx U, u ST npezcrasafioT ¢o6oH, oueBHAHO, rORO-

BHE TEMIEPATYPH, A aH ao—uononuau AMOAKTYA TONOBOTO X0JAa TeMmmepPa-
Typo. TakuM ofpa3om
L —0T=AJT. 2n

Cpepune temmepatyput @&, m i}, TepMuueckuX nonYroiuf reguoruve-
CKOro Npouoro onpenenmorcn CAeNYOUIHMH BHIPAXKEHHAMMH:

7= f o

1
2

:"'i

L J‘ B dt;

t\D

Yy Hann-Siiring, Lehrbuch der Meteorologie, 4-e n3a., crp. 99.
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43 KOTOPHX, Opuued#s (19} u nponszeas wurerpupoBauue, noay4aeTcR
2 2
{}8==8T+—‘E-a, 8w=ﬂr""'";{a- (22)
Cpenave rtemmepatypw #; u 9, HanGolee Tennoro u uauboree Xo-
A0INOTO MECRIEB PACCMATPHBIEMOFO 043 NABHEFO NPOINLIOro, OYERHAHO,
OyRyT pasHu

T AT rett
T_ T
ﬁlﬁ_z f: bat, 9= J‘ 8 dt,
3
: iT-al TRT
M3 KOTODHX Ha OCHOBaHMM (19) mocne WHTErPHPOBAHHA TOAYUHM
81 8p 2 02 8‘1! 2 ’
ga-g+0,2588;a, =75 — 02588 —a. (23)
Ins Hawero BpeMeHW STHM Ke ilyTeM Mt NOAYYHM
o a 2 ° ] 2 R
832{}1‘-{_;% {)w:“Tﬂ;a‘)’ (24)
s: &o ’0 <
T 2 3 T 2
T=¢ T02588-4a, F= 4 —0,2p88_a,. (25)

Ha (21) no (25} caenyer, npuuumad Bo BhuManue (18) w BBURY TOrO,

wo T AD = —, Ab =l A%, =8, —0
CAY, =B, —b;
A, = 8B, 40,2764 (b, — AY),
AB, == AD, 10,2764 (A0, —AD). }

TakdM nyTeM 10 BEKOBWM KOAeGaHAAM CPEOHHX TeMuepartyp AeTHero
# 3UMHEro MOJAyroawit Moryr ObTh BHYHCAEHH BEKOBHE KOAeHAMAA CDexHuX
TeMmepaTyp HauOOjee TeNAOro ¥ Mauwbonee XONOZHOTO Mecaues. Ilon sTuMu
NOCHEAHHMY HALO MOKHMATE TEDMUYECKUE MeCHUN, T. &. HETepBatel B 30,44
#anGonee TEMAMX W HaWwboMee XOAOmHHX HHeft. TP Msyweruu pexosoro
XOZa TEMUEPITYPR yXKe NIOTOMy HE&AL8S NONbBOBATHCA KaJeHIADHHMH Me-
CAlaMH, YTO KaNeHpapHWH TOR He BAOAHe COBMaJaeT €O CMeHo# BpeMeH
roga, W pDasHula, KaXYWAdCK HeIHAWHTeALHOH, 32 AOATHE recxornyeckue
flepHoiu KEOPPAHWKYEHHO BO3pacTaeT, Tak, HaNPUMED, I0AHAHCKUA Kaneuaaps,
rof KOTOoporo Ould NPHHAT 3a eAMHHUY BDeMeHH ANA BRUHCAeHuR Jleseppue
# Croksaana, uyepes Kaxawe [28 neT Ha ueALY AeHL OTCTAET OT KBHIKEHUS
ConHua, TaK 4TO yKe B8 TedeHwe ![,, PACCMATPHBAEMOrQ MEepHOAa Feono-
THYECKAro IPOWAOTG BECEHHSE DAaBHOXEHCTBHE GyaeT coBNANATH OOUEPENHO
€O BCEMH KRJIGHHAPHHMK NHAMH I'0Xa.

Viseq B CBOEM pAaCTOpPIKEHHH BCe STH NAHHHE, MH MOXEM HAYEPTHTH
coaMectHuifl rpaduK BEKOBOro Xona 06AyyeHHs 3eMAu H COOTBETCTBYIOIEND
xona Temmeparyph. TakoH rpagrxk AN CeBePHOTO TNOAYIMADHR W AAN
nocaeaunx 130 Thcaveneruh Ran Ha amarpammax Il » V. Bechua HeTpyaHo
DACNIPOCTPAHUTh BTOT XOX HA BeCh MEPHOX BPeMeHH 32 nocaefuve 600 Th-

(26)

)



172 ACTPOHOMHYECKAS TEOPUS KOJEBAHMH KIHMATA

CAYENLTHH, TAK KAK BCe HeOOXONMMEHE JJ# 3TOTO jamHue (Kak asg cesep-
HOTO, TAK ¥ IJIA JOXHOI'0 MOJyWapus) MMelTcs B Ta6A. 15. Ecau orkaa-
NEBATH MO OCH 36GCUHCC BpeMena2 H HaHeCTH B KayeCTBe OPAHHAT uMelolHecs
B Ta6a. 15 mekopwie koneGauua AQ, u AQ, NeTHHX ¥ 3HMHHX KONHYECTB
pafHalliM, TO MH FNOAYYHM ORHOBDEMEHHO H rpaduueckoe H30§pamenye
BeKOBOTO XOna KoneGanxit KONKYECTBA paAMallun B rpad Hueckoe nzobpa-
’KeHHe COOTBETCTBYIOLINX KOAeOaHud Temnepatypu, CMOTPS N0 ToMY, Gymem |
AN B MOAB30BATHCH UIKAIOH DANHMANAK HAM TeMUepaTyps').
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Ouarpauya I, Kpusue BekoBOro X0A8 PafRanHR W TEMTEpATYPH AAS PassHUNBX
TEOTPadHUICCRUX WHPOT, rhuncacEn M. MuaankoBnuen

3TH oTHOCAuMecA K OOOHM NOAYTONHAM KPHBHE DaAMallMH M TeMnepaTy pbl
HaHeCeHBl HA DHCYHKe CnAOWIHON NHHHeH W AMHHeR M3 TOYEK # IUTPHL OB;
TeMnepaTyPHHe KDHRHE KPaEHMX MeCAueB XaHW TOJABKO A8 IWIMPOT 55—
65° u H306paweHrn NYHKTHPOM W MTPHXOBOH AnuuHelt.

OTKNOHERHR MOAYrONOBHX KOMHYECTB pPannanuu, KX 3TO YKI3aHO
B § 39, Ghay BMUHCAEHH NpH IIOMOUIM HOPMYI:

AQ, =AW, Ae~— mA(esinIl),
AQ, = AW, Ae 4 mA (esinIT),

1y Ha ocuHopauns dopuya (16) v (17) ath OTKAOHEHHS NPONOPUAORAALHE, TAK
410, BHOKMPAd COOTBETCTBYWIUHA Nacwmital, MOXKHO HA FpPagRKe OTCYHUTATB H TY H
LAPYLYKr BEAHYNHY.
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H, CAe10BaTe/)bHO, COCTOAT M3 HANOXeuus Koaebamult Az u == A(esin )
4CTPOHOMHYECKHX 3JEMEHTOB, YMHOMEHHHX Ha Ko3puuuentol AW, waay
AW, u m. Xon seanund —Af{esin [I) u Az nokasaw ua puc. 18.

KoTopoe #3 ykazamHwX cnaraiomux KoaeGaHWR Okawerca Oosee ACHO
BHD2XMEHHLIM B KDMBHIX DAaAuallHH ¥ TeMIePaTyDH, 34BHCHT OT YHUCIAOBHIX
3HaueHHH xoaduunenTor AW, AW, n m. 4 KOIDHUMEHTH DASAHUYHH AAA
DABNHYHHX reorpaduyeckux wupoT. B 6olee HMBKHX KPOTAX B AETHHX
CYMMaX panualud npeo6aanaer pansaHue wiena A (esinll), n 31ece Bekosok
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Auarpamma IV. Kpusbie BeKoBOro XoZa pafvauHH H Temneparypu AJR | PA3ARIHLIX
. T2CTPAPHYECKHX WHPOT, BhvHCIeHN M. MusavkoBuyem

X0 KOMeGaHHW PaNMaUMH i TeMNEPaTYPHW BECHMA TOXOX Ha BEPXHIOW
Kpusyio Ha puc. 18. C ypeaudetineM (UKPOTH BCe Godee M Goree HCHO
BHCTYMaeT BaMsHWe wiaeHa cIlz, ¥ Ha wmpore 75° oHO oOKaswBaeTca mpe-
06AanAOULM: 30eCb KPHBHIE DAXMAUMH U TEMIEDATYDH HMEHT dopuy,
Man0 OTIMYAItYIOCA OT HWxueW Kpueo#t puc. 18. Ha wmporte 55° u
0co6eHH0 Ha wupoTe 65° 06a craralwWMK KoaeSanus MPOABRISIGTCA MOYTH
B OJMHAKOHOH Mepe: 3AeCh ACHO BHPANKEHO BAMAMHE BCEX TPEX ACTPOHO-
MHYCCKMX 2/eMeHTOB e, e ¥ JI. BekoBnle KONeGaHHA 3HMHRX KOJAHYECTB
PanHaUHK K TeMnepaT pu O6HAPYKHBAWT CAenyomee: #3 Taba. 7 caenyer,
Y4TO H3MeHEHHE HAKAOHA IKIMATHKM He OKA3WBAET BAWAHHA HZ FOAOROE
KO/u4YeCTBO pagHauHd, NOAy4HaeMOR 1uupoToi 44°, TaKk uTo 3nech RCIKOE
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yBeanuenne OGNYYeHHS NETOM YDaBHOBEKBAETCS YMEHBHIEHHEM OGJIYuYeHHR
auMoft, 1 HaoGopor. [lo 3TOH npu4KMHe Ha HAHHOH MHPOTE BEKOBas KPHBas
KOJAYYECTBA PRARALHY, TONYYEHHOHN 34 3HMY, HBARETCA 3ePKATbHEIM HW306pa-
weHKeM neTHe# KpHWBOA. C BeCbMa HEe3RAYHTENBHHIMM OTK/IOHEHUSIMH Tak
e OOCTOMT Hen0 W ¢ MHpoTolt 45° xax 9TO ® BHAHO HA rpadmke.
C yMeHblieHHeM, a OCOOEHHO C yBenaHueHHeM, TeorpapHueckoll HPOTH
STO COOTHOINEHHe MCHAETCH, KAk 3TO HCHO BWAHO H3 KDUBHX 3HMHCTO
ofnyuenns inupor 65 n 75°. Ha s104 nociemseff wnpore BekOBHE KoJe-
GaHus 3auMHero oOJyYeHHH H TeMNepaTyph CPAaBHHTEAbHQ QYeHb Mald.

UnrepecHo, 4T0 BO BpeMf TpPeX (OMbIIMX HACTYMaHHN NeNHUKOB BIOpM-
cKofl ¢asut onefleneHUst, KOraa xeTa OuaM O4YeHb XOAOAHHIMH, STH OTKAQ-
HEHHA He BHI3BAAH B 3THX IWHPOTaXx ¢KOFBKOHHOYAb 3HAYMTEIBLHOIO
MOTENASHUA 3HM N0 CPaBHEHWIO ¢ COBpEMEeHHHMH. BcaeacTBue He3HaunTedb-

. ANTTH [TT1 B
/ N [és_inm AN YN\ 'l]‘ﬂ?
NEARR B 1] N .
02 ..
190 26 1% 0 80 81 70 60 0 40 30 20 10 ng:“‘
N A ity e o
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AR / N N / e
Y = ~ "T
Prc. 18,

HOTO HAKNOHA SKAMNTHKY 3TH HACTYNAHHS OTAKYZAKCL HE TOALKO HH3KOR
AeTHeH TeMnepaTtypoH, #10 # BOOGIle HM3KKMM rOJOBHIMM TeMNEpaTypaMu.

B 10XHOM TNOAyWIADHH H3IMEHREHHA HAKAOHA SKIANTHKY CKA3HBAKOTCA
B TOM Xe CAMOM HampaB/AeHHH, KAK H B CEBEDHOM, HO H3MEHEHHN BENHYMHH
Aesin]l BeayT K RPOTHBONOAOXKHHM ClrencTBHAM. B pesyawTate anecnh
KPHBas% DaANLHH IAA IHpoTel 25° 4BAfeTCA 3epKajdbHbIM H30GpaMeHHeM
COOTBe1CTByOMER KPUBOH cepepHOR WMPOTH. BekoBhHe KoneGaHHA AeTHero
o6nyueHus IOKHOA 1MpoTH 75° 6aaroaapa npeo6/anaImeMy BAMAHHIO
HAKAORA 3KAKNTHKR HE HA MHOrO OyayT P43HHUTHCA OT KoJeGaHnil TOR Me
ceBepHOA WHPOTH. B npOMEKYTOUHNX INMPOTAX KPHBAA DIAHALMA B HOXKHOM
MIONYIaDUH He 6yAeT MOX0XA HM Ha COOTBETCTBYIOLULYK KPHBYIO CeBep-
HOrO NOAYWIapUR, HU HA ee 3epKaabHOe H3OOpaXeHHe. ITO ACHO BUIHO
Ha puc. 19 na kpusol, MOKAZWBAWILEH BeKOBHe KO/AeGaHHS JIETHEro
ofayuenns Ha 55° 10xHOl WHPOTH, 3Ta JAWHHA COBEDIMEHHO HEMOXOMa
HA KPHBYI IS TAKOR K& CeBepHOH WHWPOTH.

Us xoma kpHBOK MOXHO caenath creayiomye BuBoxs. {Oxnoe noay-
niapre B 60Jce BLCOKYMX HWHPOTIX e€ue COBCEM HERABRO NpPOWNO uYeped
Ype3BHHANHO RAHHHHMA nNeprOL BpeMeHH ¢ XOMNOMHHIMH J€TaMW, »OTOPHIH,
BO3MOXHG, COBEPWEHHO 3AKOHYMACH NHlb B HcTopHyeckne BpeMeHa. Hocne
ray6oKoro MHHUMYMA JAYYHCTON SHEPTRM, WMEsUIero MecTo okono 3l-ro
THICAYENETHA JI0 H, 3., COOTBETCTBOBaBIIErG MHHMMYMY pHCCKO#t 1 da3u
CEBEPHOTO MOAYWIAPHA, MOCAeAyIOMKA MoabLeM TeMnepaTypn okodo 17-ro
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THCAYESNETUA OCTAHOBHJICA HA OJHOM YpOBHe. 3aTeM, WUDeKAE 4Y4eM Oun
HOCTHTHYT COBDEMEHHHH ypOBeHB TeMmepaTyp, okoao 12-ro ThcauenreTus
HMEed MeCTO BTOPOA MHWHHMYM, OHBUIMA NMOYTH TaKHM Xe TAYOOKHM, Kak
MHHHMYM BO BpeMa GanTufickOM ¢asu o/efcHEHHA CEBEPHOrO MOJyluapus.
Taxum 06pasoM nmepuon O4YeRL XOJNOAHKX JET Ha WKHEOM MONYLIAPHH rpono.-
wazxca noytH 40 ThiciveneTuH, W 3T0 OGCTOATEJBCTRO HOMKHO GHAQ BO
BCAKOM CAyYae MOBECTH X OGIMHDHHM OJeReHEHURM; COBPEMEHHRH AeasHON
MOKPOB AHTaDKTHKA SABAAETCH OCTaTKOM 3TOH Xonomeo# 3moxu. Oxono
82-ro # 106-r0 THCAYENETHH MO H. 3, B I0XHOM NOAYMIAPHH NeTa O
TaKXKe YPe3BnYaHHO XOMOAHWMH: MuBuMyM 106-ro THCcaueneTHs, xax
‘B 3TOM MOXHO YGeuThcq u3 Taba. 15, RBMACA AnA Gosee BHCOKHX WIHDOT
IKHOTO noAyumiapus HauGonee XOROAHMM 33 mocreatine 600 Thicauenserss.

BexoBnie x0AeGaHBA CpeflHHX TemuoepaTyp Hanbonce TeIVIHX H HauGoNee
XOJAOZHHX MECHIEB rold MOryT OHTb 6ea OCOONX 3aTPYRHEHMH BRIYMCIACHE!
npa nomown copmys (26). B stux Qopmynax passoctm Ad,—Ab, »n
AB,, ~— A%, BupaNaOT HaMEpTeMOe N0 OPAMHATAM PACCTOARME MeXIY yIO-

%4’ T,
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3 r - f’ 3\ y \|remuee nanyeodue
€ -7 N A\ — N /J' \ -
2. A yi 7 g \Q
“ y 4 D
§'5' A WF
< 1M 20 ur 0w 30 80 0 60 50 40 -30 2 10 0
MOILRIESEMUR
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MAHYTHMH KPHBHIMY; NO3TOMY HYXKHO HSMEPHTh 3TO PACCTOAHHME, YMHOXKHTh
ero W2 0,2764 # na NOAYYEHHHHW OTPE30OK YBEAHUNT: B !OJOXKHTENBHOM
MIM B OTPHUATEALHOM HAMPABACHHH OpPAWHATH YIOMAHYTHX KDHRKIX.
TakHM TnyTem GHAH MOCTPOEHB KPHBWE, HAHECEHHWE NYHKTHPOM K WITPH=
XOBOH AHHKEA Ha auarpamue [V,

Bce uzobpawennne na puarpammax [l u [V xpuBhe MOXKHO, K3K Mb 9TO
yKe yKa3nBalH, CUWTATh 32 KPHBLIE X043 KaK PAAH2UHH, TAK H TEMIEPATYDH,
YyNOTpeGass npH 3TOM TOT WAB MHOH MacmTab. Qauako 06z 3TH mpea-
CTaBMeHHs He COBCEM pasHO3RauyutH. Kpuswe paguauMs, pocreramcmed
BEDXHER rpaHANE aTMochepi, HE 3ABUCAT OT KAKHX OR TO HH OrJO
HAMEHEHHH HA 3eMHOA NOBEPXHOCTH M, CACROBATENLHO, OCTAIOTCA B CHAe
ANA BCErQ pPacCMaTPHBREMOrD TMPOMEXYTKA BPEMeHH; TeMMepaTypHue xe
KDHBHE COXDZHAIOT CBOR CMHCA TOJABKO A0 TOrO MOMEHTa, MOKa H306pa--
XaeMHe HMH TEMUEDATYPHue kOAebaHHa He MOBAeKYT 32 CO00R 06Pa30BAHAY.
MaTEPUKOBOTO AbLAA.

§ 42. Jlenrmkopbie nepuonsi. Ecan 6w 3emas 06nanana copepuieHHO
POBHOA MOBEPXHOCTHIO, TO Ha HeH, KAK M Ha Mapce 1), umeuch Gu NOAAPHME:

1} MarenatHueckan KANMETONOrHe GLita BEChMA ) CREIIRO NPRMERERa K NXAHeTE
Mapc; npusesennue B ,Théorié mathematique* Bw9HCIERNR TeMneparypw noBepI—
socm Mapca snoane YROBAeTBOPHTEABHO COFAACYIOTCH ¢ TNOIAHERAWHMHE HSMepe—

HAMH TENAOBOTO H3IMYYEHRA STOH naaneTh. 00 STOM CM. xéaaﬂmﬁ aoxnan LlenGepra
-0 remneparypax nxaner” ,Phys. Ztsche.®, 1925, cTp, 870—898. .
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WANRKH, HO He JeOHHKH, M OHA He npoxonwiaa O Yepes AeAHWKOBHE NEPHOAH,
TaK KAk Jnd BO3HAKHOBEHHS OJENeHeHHs HeOOXOZHMO Haawdde rop.
BexencTsue 3TON0 NP YKCJIOBOM PellleHRH TPOSAEMH e AHNKOBMX NMePHONOB,
K KOTOPOMYy Mb COOWDAeMCH NPUCTYNHTh, HaM NpPHAETCR COBepLIEHHO
OTGpPOCKTs NPENNoJIOKEHHE O DOBHOH 38MHOH IOBEPXHOCTH W BBECTH
B MATEMaTHUECKHE BHIPAXEHAd BEKOBOTO XOAA TCMIEPATYPH, Hapaly
¢ anemenTaMu @ (reorpagmuueckas mupoTa) W f (TeONOTHYECKas 3moxa),
eme TpeTHH 3/MeMeHT —— BHICOTY X paccMaTpuBaeMoi o6nacTH HaA YPOBHEM-
mopa. TakuM oOpasoM cpepusts Temneparypa §, naersero noayronus,
0 KOTOpOH 3dech TNaBHBIM O0Gpa3oM HJNET pedb, A0MHHA OnTb H30OGpaxeHa
Kax ¢dyHKuua ¢, X H f, T. €. B BAAC BHPAXKEHHT

&, (%) =f (g x, {). (27)
Ha oCHOBaHHH BHINEU3JOXEHHOH TEODHH MH HMEEM NOJHYI0O BOSMOXHOCTb
HAMHCATh COOTBETCTBYIOIINE MaTeMaTHuecKne Bhpawennd. OnIHixo mpewne
YeM TPHCTYOHTE X MHayde-
HHIO aHANKTHYECKOro BHpa-

4 ”‘"r’\ weHHH f(9, X,£), HaM Haxo
P ‘y:ﬂ“m“"mm BHIACKHTL CaMu}  MEXaHH3M
a—f Vi e ¥ gpienns  NEeXHAKOBHX ne-

Iy PHONOB

PaccMOTpPHM JIPOH3BOABHO
BuIGpaHHOE MECTO BEMHONA NO-
BEPXHOCTH Ha reorpaduve-
cKoHl mupote ¢ ¥ 0603HAYHN,

3 : Wy >t xak 3TO W IAenal0Ch RO
CHX 1Op, €€ COBpEeMeHHYID,
Puc. 20. RPMBENEHHYIO K  YDOBHIO

MOp CPEeRHIOK TeMilepaTypy
-]
Aerrero noayroaus vyepes Y. Hauepruwm (puc. 20), cornacmo suwesano-

MeHHHM GOpPMy/IaM, AHArPaMMy BEKOBOrO XOA2 COAHEYHON PAAMAUME H TeM-
nepatyps 144 wxpoTH ¢. IlpuMem ock aGcuuec 32 WKany BpeMeHH,
nposeneM TNapanIesbHO K 3TOR OCH Ha paccrosuns ) mnpamyo a—¥
# OTJOMMM OT Hee npHuBeleHtbie B Taba. 15 BexoBhe OTKAOHEHWS KOMH-
4ecTsa MyMHCTOM 3Heprun AQ, HIW COOTBETCTBYWLUIHE OTKAOHEHHA TeMne-
patypu A, == 0,0068 AQ,. [Toayyeunas Takum nytem kpusag ABCDEFGHIK
6yaeT H306paKaTh BEKOBOW XOA 7NeTHeRt Temuepatypu O, uwam aersero
KoAuyecTsa paxMaluy Q, KA WHPOTH @, CMOTPA NO TOMY, OyAeM XH MH
MOAb30BATECA  TUKAJOH TEMOEPATYDH HIH  DalualUuH. Ylon 0, HYXHO
NOApa3yMesaThb TeMnepaTypy, NPHBEN2HHY O K YDOBHI MODS.

Ecau BucoTa paccMarpusaeModt 061acTh HaL yPOBHEM MODA HHIAE He
apea:swaer 100 &, To aaurenvHoe onemeHeHuwe 3ToH 06.1acTH MOrAo OH
H2ICTYNWTh TOMLKO B TOM CAydde, ecni JeTHsas Temnepatypa 9, B reuennue
TEONMOCUYMECKHX 3MN0X COYCTH.IAChE 6 A0 HYASL, YTO MOTAO HMETH #HeoTo
TONBLKO B NOJAPHHX 06aacTaX. B 3TOM cayyae pmanHas obaacte Obina 6u
8axBaueHa HacTynauief! K OTCTYRACINER ¢ TeueHHeM BEKOB MOANPHOH
tmanxo# aepa. Ecan ke B paccMaTpuBaeMOW 06A3CTH #MMEKOTCA TOPHHE
MENnHW WA eCAH OHA 3HAUWTEABHO BO3BHIIAETCH Haj YPOBHEM MODR, TO.
©CTAIOMKACT BCe JeTO CHETOBOR NOKPOB CMOXeT 00DPAa3oBaThCs meane
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B YeéX MeCTax W B TE€ BpPEMEHA, I'le H KOrja BHCOTZ X O_OJIBCTPI R BpeMn ¢
6yayT yROEBRETBOPATh YDaBHEHNiO

f(gx,t)=0.
Ecar o603HaunTh HaHOGONALIYI0 BHCOTY pPaccuarpuBaeMofl oGnacTH Hax
YPOBHeM MOpa ueped kA, TO mNepsbe NPH3HIKA OJMRACHEHHR HACTYnsAT
B MOMEHT £;, KOTODHA OyAeT yLOB/JIETBOPATL YPABHEHHIO

f(?: hptl) =0. ) (28)
JroMy moMeuty f, Ha'auarpaMme Temmepatypu {puc. 20) Oymer coorBeT-
<TBOBaTh TOYKa B TemnepaTypHOA KDHBO# W NMpHBeAEHH2d K YPOBHIO MOpR
AeTHAN TeMmmepaTypa 3;. Camo cofo#i pasyMeercs, YTO MOCAeAHAa Oymer
BHIE TEMNEPaTYDW HAa BHcoOTe k%, #, caerosatensho, 9.>9,(h,).

C BO3HMKHOBEHHEM COXDAHAKW(ErOCH JETOM CHeroBOro moxposa obay-
YeHHe paccMATpHBaeMOd o0O0JacTH mnperepnesaeT MelJieHHOE, HO BeCbhMa
riy60oxkoe uaMeHeHde, Jleo B TOM, 4TO BeKOBO: NOMHMKeHHe JeTHeH TeM-
neparypu saeveT 3a COG0H ONyCKaHHe TPAHMIBLL CHEroOB BHH3, B Pe3yAb-
TaTe 4ero Bce Goaee ® Gozee OGWIMpHHE O64aCTH OKaXyTca nod Gonee
MOIIHKM CHErOBHWM H AEARHHM NOKPOBAMH, OCTAIOUIHMUCA H HA neTo. Beaea-
CTBHE 3TOTO OTpaxarTeAsHas CrnocoGuocTs A paccMaTpusaemoll  ofmacTu
Gyner yseanuupaThcd M BCe GoOJnllee KOMMYECTBO COMHEUHOR paaHalluH
OyaeT, TakWM 06p230M, BO3BPALNaThCs B MHPOBOe MpocTpancrso. Caexopa-
TENBHO, MPH BHIYKCAEHHH CONADHWX TeMAepaTyp NPHAETCE CHOBA BePHYThCH
K Qopuyne (10), koTOpas NpeAyCMaTPUBACT TaKOe H3MEHEHHE OTPaXaTENDb-
HOR cnocoSHocTH, BrocrenrcTeua 6yAeT NOKasawo, Kak B 3TOM caylae
ROMKEH BHYMCASTHCA BEKOBOR XOA TeMNEPATYDH; OKHAKO H B HACTOAWHA
MOMEHT YXe fCHO, YTO COOTBETCTBYHOLIAA HOBWM YCHOBHAM TeMACPATYPHAR
KPHBad B nysxTe B pasoHIeTCs ¢ NMePBOHAYAJLHOR TeMneparypHod KpHBOA
ABCDEF,

IMpu nouwmeHKH TeTHet TEMMEPATYPH PacCMaTPHBAEMONR O6NACTH WIOWARL
onencHeHHs GyAeT HeNpPePHBHO BO3PACcCTaTh AO H3BECTHOrO Npexpesaa, 32BH-
CAEro Or KOHGUrypauua oGJACTH H AMMIMTYAH BEKOBOrQ OTKIOHEHHS.
K MmoMenty #;, KoTOpHt Gyner onpeaeneH BROCALACTBHH, GyneT ZOCTHIHYTO
3TO NpefensHOe onelerenHe, K 3TOMY ke MOMEHTY OX/aMAaulee BAHAHWE
CHEroBOr0 NOKPOBA NOCTHraeT CBOEro MpexeabHOro sHauenus 39, xoropoe
€me MPeRCTORT HalTH. MOXHO NPeamoaoXH?b, YTO MeXKIY MOMEHTAMH
¢ ¥ f, oxaammawuee XeNCTBHE CHEroBOro TOKposa & yBeHdHBAETCR
NpPONOPRUOHANLHO nPOTeKIyeMy BpeMeH#. K moMenry #; OHO paBHAIOCH
HY/10, K MOMERTY £, 6uni0 88, CaenoBarensto, MOXHO BHPA3UTE 3TO AefCTRBHE
¢ noMotlplo opAnHaT npamoit ST, ecnmu npuuate 37 -=88; ¥ § no wkaxe
BPeMeNH GYeT COOTBETCTROBATE MOMEHTY £,, a § — MoMenty #;. B pesyavrate
MH TIONYYHM rpadHuetkoe H306paxeHne BEKOBOFO XoAa TEMIEPAaTYPH
0643CTH, NOKPHBAIOIEACH MATEPRKOBLM JLIOM, €CTH YMeHbIHM OpIHHATE
Kpueo# BCDE mra Bemuuuny opIuHaT npamoft ST, 7. . eCIH OTIOKHKM
NocnefHHe OT COOTBETCTBYIOMIMX TOHeK KpuBoN BCDE Buns. TaksM o6pasom
moAyuMTCH Ayra KpusoR BLM, OpauHAaTH KOTOpo# GyayT H3oGpawars
CPENHION, TeMNEPATYPY AETHErO MOAYIOAHA, TPHBEAEHHYIO K YPOBHIO MODS.
Hauuxamas Touka L 9T0R KPHBOR OKaxercs He NoA Hangwsmed ToaxoR C
nepeoravarbHoR Kpueoft BCDE. g OyAeT HaXOAHTHCH, KAK STO  Nerxo

— man == 99
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NOHATH, HOA TOYKOH [), B xoTOpOH KacatenwHas K KpuBoid BCDE Gyner
napanaensia ST. Onxako Touxa L He COOTBETCTBYeT MpPedeJsHOMY 3HAYEHHIO
oneneHeHns, XOTH OHA M NPeIZCTaBAAeT coOOM CaMyI0 HHXHIOK TOUKY
BEKOBOTO X0I4 TeMiepaTyphl, HA YDOBHE MOPA, TaK KaK C 0O6pa3oBaHueM
AeOTHOTO MOKPOBA CIOAA APHCOETHHI/ICA ellle OfiMH KNHMaTHYeCKuH akTop —
n3MeHeHHe peabeda oneleHeBllled 00AaCTH. ITO K3MEHEHHWE MOMeT OHTh
BeCbMa 3HAYWTEJBHHM, T2K We Kax ¥ BAuARHe ero Ha xaumar, Kak wmu
y¥e rOBOpUAH, B TeueHHE JeIHUKOBHX NEPHOLOR JelAaH0oH noKkpoe Ceeepuoft
Esponm nopo#t mocturanx Tolmuus B 1 xu, Ceseproit AMepuun-—2 wx.
CnenoBaTenbHO, MOBEPXHOCTL OJeaeHeBlIeH OGAaCTH HAXOAWAACH NPHMEPHO
Ha TAKOW BHICOTE HaN YPOBHEM MODSH, MaMe €CAH TNPHHAThR RO BHHUMAaHHE
TeKTOMHYECKHE [BHXEHHS MOUBH H €& H30CTaTHUECKoe ONyCKaHHe. ITO
03HAYAeT, 4YTO MNOBEPXHOCTH JNeJAHOr0 NOKPOBA COOTBETCTBOBAKA JIETHSS
TeMIepaTypa, MOHWKeHHAA HA 7-—14° o CpasHeHKIO ¢ TOH, KOTOpaa MOKa-
3ana xpusoft BLM. Takum o8pasom ecan o6o3HayuTh uepea A, BHCOTY
AeNHOH MOBEPXHOCTH Hall YpOBHEM MODS, TO CTaHBAHME /B4 CMOXET
HaYyaTbC® TOABKO TOTAA, KOIZA HA 3TOH BeCOTE TMORNHMalowanca (6aaroxraps
BEKOBOMY Xony) aAeTHas Temnepatypa , (k,) mepedner uepes Hyab. 3TOoT
MOMEHT, KOTODHI yxe I10Ay4na 0b03HayeHue £,, MOxeT OHTh, C/ICAOBATEALHO,
BHMHACHEH W3 ypaBHeHud

f(‘?- ko t5) = 0, 29

yro M OyZeT CHeNaHO B HanuHefileM,

ToABKO NOCAE MOMEHTA £, MOMBOCTh JNEAAHOrO MOKPOBZ HAMHET yMeHb-
matbcd B0 MOMERTA f; (O BBIMUC/EHHH KOTOPOro peus OGyner BIIEPENH),
KOrpa /e OKaXeTCsl OKOHYATeNBHO CTAABRUIHM, H 3AeChb MH TaKiKe MOXEM
NpeAnoJ0XHThE, 49TO COKpAUIeHHE ACAAHOTO noxpoaa B TEYEHNE nNpoMe-
HKYTK2 BpPeMeHH OT f, no f3 OyaeT NPOACXOAxTb HPONOPUHOHANLHO DPO-
TeKuemy BpeMeHu. [10 3TOH Xe NpHYUHE M OXJAJNAAOINES BAUAHHE NeAs-
HOrO MOKPOBA OYAET YMEHbWAaThCR IIPONOPUHOHANLHCG BpeMeHk. B MoMeuT £,
3TO BAMAHHE DABHANOCH OU), B MOMEHT f, OHO GYNET DAaBHO HYJIO; MOSTOMY
MOMHO BHDAa3HTb ero opauHatamH npsamoft TW, npuyem Touka W coor-
BCTCTByET MOMCHTY t,. Tax e Xak paHbile, MbB MOXEM IIO."I}"{HTB
rpadudeckOe H30OpaxeHHe BEKOBOrO X044 TEMMEPATYPH -Ha YDPOBHE MOps
32 NMPOMEXKYTOK BpEMEHW OT t2 oo tﬁ’ eC/IH YMGHMHHM OPARHATH Xyra
kpuBod EFGHI ra senuuuny opauxat npsamo#t TW. B peasynbrate y Hac
nonyusaacs 6wt nyra kpueod MNOI/, nauBmcmas Touka KotopoHl Q Haxo-
annack 6w mox rToit Touko# H kpuso#t EFGHI, B xotopoi nposenenHas
K 3TOH KMMBOH KacaTelbHaa napaiaeastHa TW.

Pacxozz conHeyHoH panHalkiy H4 TaaHNne JgAAHOI0 NOKpPOBA, OAHAKO,
He TIO3BOAMT TeMuepaType B BEKOBOM XOfe NORHMMAThCA no KpuBo#t MNOS.
3peck Gyaer uMeTh MecTO (oJee MelJeHHOE NOBHIUEHHE TEeMNEPaTypH,
KoTopoe npuMepso #n3obpaxaerca ayrod MPRI u o pacyete KOTOpPOro
peub moliaeT Huke. Takum 06pa3oM coelWHeHHe ¢ NEePBOHAYANLHON TeM-
nepaTypuoft xpusod EFGHI nocnenyer Toasko B Toyke I. B moment f,
COOTBETCTBYIOI.I.IHH 3TON TOYKE, JeJ OKOHYATEeNbHO CTaaa, HaCTynHA KOHel
NEIHHKOBOrO MEpHOL2 K HAYANCA HepHoA MexXneannkosweif. JaasuneRiunh
Xog TeMmepaTypH wusobpawaercs ayrofl /K. 3a2mTpuXoBavHA® NAOWAAL
MPRIONM npeacrasnger co6oM, eCcan npH ee H3MEPEHHH IOJAbL30BAThCH
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WKAA0H BPEMeHH M IUKAXTOR DARNALMH, TO KOAHYECTBO DAAKAUNH, KOTOpOE
DOWA0 33 MPOMEKYTOK BpeMeHH OT £y 100 #; Ha Tasnue asna, Ecau na
OCHOBAHMH reOJIOTHUEeCKHX JEAHHHX MOXHO YCTAaHOBHTh MOIMHOCTDL AeNRAHOIQ
NOKPOE2, TO, KaK MW 3TO JNOKaWeM B JajpHellleM, BOIMOXHO BRIYHCIMTH
xop Temnepatyp MPRI, a BMeCcTe € HMM H MOMEHT f3. Omnucar r raas-
HeHIINX YepTax MeXaHH3M BOSHHKHOBEHMA JCIHWKOBHX NEPHONOB, MK
MOXeM nepeRTy K YHCAOBHM XaP2KTePUCTHKAM 3TOFO ABJESHHS.

Mpexne Bcero TpeGyevcd HAUTH AHANHUTHYECKOE BHPAKEHHE AAA (yHK-
LK, onpeneneHHO! ypaBHEHHEM (27). B § 33 u 34 pazneaa I 6uaoc
NOKa3aHO, 4TO FOAOBOMH XOJ TEMREPATYPH H2 BHCOTe (X) Bupaxaercd Gop-
Myn0f

¥ (%, ) = B (1) - 0,8 (x) cos 5 [t—e ()], (30)

raetd, (x) O3Hauaer CpeXHIO TONOBYIO HAa BHCOTe X, T — MJIMHY rona,
a BpeMga f OTCUKATHB2ETCH OT Mom;ma JeTPero COJHLUECTOAHNA, TaK KakK
coraacio gopmyae (179) xommuectso pammauuu W, (£) ZocTuraer csoero
makcumyma npy £=0. Beasuunn e(x¥) n B(x) A14 pPasauuHBIX BHCOT
npuBenens ua Tabn. 12. Kpome ororo, supawenne 8, (x) navo Qopmy-
namn (193) u (194), 7. .

x
V=018 F—1, - S ¢:3))
11— A -
b= S o 32)

npuueM 9, 03H2y2eT CPEAHWIO rONOBYIO TeMnepaTypy mas x==0. Bsuay
TOTO 4TO peyb HAeT O HeGOAbWKX BHCOTAX, BupaxeHnue (31) MoxeT GWTH
3aMEHEeHO CAEeRYKIIHM:

a4, (0)
b, (=38, (0)+ —— x,
T. ¢ '
b
8 ()= {}T——-ﬁ x. (33)
AbcomoTras cpenHss rolosad Temneparypa mag x=0, T. e.
0, = 273 -}- 8, (34)
Rana sbipameHnuem (191), T. e
!
08, = (1 — A) 2, (1 -+ & M). . (35)
U3 (32) u (35) cneayer, uro
4
poo L O RM
42713814 4&M

Teneps Bcneacteue (34), oT6pOCHB 6oace BHICOKHE CTeHEeHH Manoro

T
HHCAA 557, MH HMeeM
213’

8% = 273 (1-+ 4 55 ).

1a*
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TaK 9TO

273 3r\ EM
”—T(1+4 213/ T+ 8eM

BennuxHa ﬂ,t., Kak 5TO M1erKO MNOHATh, HE OK23WBaeT Kaxoro-1HOO
CYHIeCTBEHHOTO BAHAKMA RHa Koabuiment d. Ecan 3amenn-rs_0’. Kakoft-nu6o

cpemell BeAMUHHOM H, Tak Kak peyb HAeT O G0Nee BHCOKAX reorpadu-
YeCKWX IIMPOTAX, NMPUHATH npuMepHo ¥,==0, TO monyuurcs

’ 273 M
' ”=T_1+m' . (36)

Takum 06pDa3OM MH HMeeM
& 2n
8(x, &) = {}r""ﬁ x+a, B(x)cos o [t—e(x)}.
Temneparypa % (x, #) xoneGaercd B TeyeHHe TON2 OKOAO CPEIHErO
BHAUEHUN (f} 3 x) ¢ amnantynoht g -==a B(x). Ilosromy, xax O6uao

MOKA323HO NpU BslBoAe ypasHeHu#t (22), cpemwume TeMreparypw d,(x) u
34 (x) AerHero m 3MMHEro NOJYroAn#t BHPAXANTCA caeaylomuMa ¢op-
MyJaRH:

b 2
&g(x)=0gv—ﬁx+;018(x)n ! (37)
%w(x)=81,--%x—-%018(x). l

CornacHo Tabr. 12 3Hayewne B(x) Ba BHCOTE ! ¥M paBRSeTCH
okono 0,90 B(0), Torma kax HaGMONEAHS HAIOT MalO OTAxvaioLieec: OT
#ero suavenue 0,92 8(0). Beuay e TOro uro pedb MaeT O HeSOARIIHX
Pa3HOCTRX BHICOT, MONHO, CYMTasd X B KMJIOMETPax, MONCTABHTH

B(x)=B(0)(1 —0,10x).
Takum o6pasoM Mu Noaydum

8, (¥) =92 x+ 24,8(0) (1 —0,10.),
8, =8,—2 «—Z48(0)(1—010x).
Jag x =0 MM noayyum
B, = 0,42 B(0),
b=, 2B,

u, uckawouas g,8(0) 3 BHmenpuBeaeHHWX YpaBHEHHA:

9,(£) =9, — 2- x—0,10(%, —8,) x, }
8y (¥) =8, — 2 210,108, —d,) x, i (38)

8= (8, 49,). 1
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Buecre ¢ pasHHME B § 34 3Hauennsawn gna &, M u H, supawas H
B KHAOMETPAX M NOAR3YACh dopmynoft (36), mB nomydaem

&
o = 6,12,

3,(x)=1%,--6,12x—0,10(8, —d,)x, }
8, (x)=1% —6,12x-10,10(8,—8 )x.

3Tu ypaBMenus [2I0T (OHHMNEHHE JeTHe ¥ 3WMHefl TeMmmeparypH
C BHCOTOM M RAIOT XOpouee coshapeHHe ¢ Halmomfenuamu ). Ha ypasuse-
Hyit BHIHO, TMOuEMY IOHHXEHHE TEMNEPATYPH ¢ BHICOTOR JNeTOM 3Ha4H-
TeqbHEE, ueM 3uMOH; 3TO OODACHAETCH TEM, UTO B HEDBOM H3 BHIlienpH-
BeAGHHMX BHPaXeHHN TOCAeIHUA uneH OTpHIlaTeneH, a: BO BTOPOM — RO~
NOXNTENEH. .

Bumenpnpenenroe Bupamenne ana V,(x) u Oyger nckomofh ¢yHk-
uneil (27), ecau cuurarh BeamuuHw ¥, n 8, dynkmuamn reorpadugeckoft
WHPOTH H BPEeMEHH, —— OYHKUMAMH, XOI KOTODWX AaH Taba, 15. [loae-
3yach &30, JEFKO OYReT BHUKHCIATHL MOMEHT £, T. €. Ha4alo JeqHHKOBOTO
neprosa. Ecnu A, o3HayaeT maKCUMaZIbHYIO BRICOTY A2HHOH OOJACTH Han
ypostem mopar, To ¥, (%,)=0, T. e. {,, BHpaNAETCA ypABHEHREM

D, —6,12 b, — 0,10(8, — 6,) b, =0. (40)

Jlexaiiaa Ha wucxongmeft setBn ABC touyka B, alcuncca KoTopoh £,
ynosiaerpopaetr ycaoBuio (40), H ABAAETCH TOM TOYKCH, 8 KOTOpOR TeM-
nepaTyprad KPUBAd, COOTBETCTRYIOLIAR JEAHNKOBOMY NMEPHOLY, OTBETBNAETCH
©T TeMIePATYPHOK KDHBOA MEPUONA MEeXJIeTHHKOBOTO.

Hanpedinft Xox TemnepaTypHOR KpHBofi OGYCAOBAEH OXAAMIAKIIUM
BIHSHHEs AENHOrO UOKpoRa. 18 TOro 4TO6MW paTh AHAZWTHYECKOE BHI-
paxeHHe BAHAHWA JNEJAHOTO MOKPOBA, HEOGXONMMO, KAK YXKE YNOMHHANOCH,
BEPHYThcA K GopMmyne (10) wactosuero paanena. 3Toft Hocaegnel KOXHO,
nop3ysick (12), npuaate Bux

(39)

1—A
A&:n[l_Ao W— W(,]. (1)
Flocne momenta t; A cTamoBuTcs Goanme A, M BCAeACTBHE 3TOTD, TaK

Kak 0 < A, <1, 0 < A <1, rpobe i—‘: 6yneT nfagnabHOR #u  fonO-
- {1

KHTEALNOR, TaK YTO MOXHO MOMOMXUTH

1—A ' -

rae 0 < €< 1. Takum oGpaaoay MH NONyyaeM
A == n (W — W, —tW);

W—Wo,=AW, tax uyro W— W, —tW=AW—tW,—EAW, npuyen
uneHoM EAW kxax Gosee BHCOKOTO MOPANKA MANOCTH MOXHO mnpeHefpedb.
Takum 06pPasoM MH TOAYYHM

A =n AW — ntW,. (43}
1) Koppen, Die Klimate der Erde, c1p. 45, Berlin 1923.
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Ecan npumesnuts sty dopmyny K pacuery JeTHeli, 3MMHell, u TOAOBOH
TeMIEpaTyp W OGO3HAYHTH BEKOBHE OTK/IOHEHHA 3THX TEMMEPATYP ¢ Yue-

TOM BJMSHHZ JIEANKOro IIOKPOBA yepe3 A%};, A% u A%, B oraMume or
Bupaxennit A, AY , A®,, noayienHWX nOp® OTCYTCTBHM JNERFHOrO MO~
KpoBa, TO MW OylNeMm HMETH

A, = 0,0068 AQ, — 0,0068£Q, = Ab, — 0,0068 £Q], (44)

AY, = A, — 0,0068%Q, , | (45)
) Qut Oy

Aby = AD,— 0,0068§ = (46)

. .
ITH GopvyldH oTaMualoTcs ot npexuux (16) u (17) HaauumeM unena
—0,0068 EQs' » KOTOPHH BHpaxaer NeHcTsue JensHoro NOkposa. B srom

uyneHe § emfe HEH3BECTHO; €ro YHCAOBOE 3HaueHue OYNLT, OUYEBMAHO, 3a-
BHCETB OT IJIOINAAM OfleieHEHHA paccMaTpHBaeMol o6aacTH. [lpu noawnou
onefeHEHUH OﬁmeHHx oﬁnac"reﬁ B HX HEHTpe OKaXeTCHd MEKCHMAAbHOE
9HCAOBOE 3HAueHHe BeaduMdn §. 3TO MaKCHMANBHOE 3HAYeHHe, KOTOpOe
My O6u3uaumM &, MomeT OWTh BHUKHCACHO HA OCHOBZHUM CACAYIOLIMX
coobpaxenuil,

Paccmarpnsas B § 21 Gaaanc ayuucroft sHepru, noaysaemos#t 3emiefi,
MH 1IOKa3aja#, 4TO M3 BCel JayuucTOH 3SHeprud, NOnamgawIned Ha BepXaion
rpaspny armochepH, OKOMO !f, ROCTHraeT 3eMHOH NOBEPXHOCTH B BHIe
nmpaMo# W paccesuHo#t paanaiuu. [[puuds CPeAHIOW ATPAKATEARHYIO CHO-
cobrocts 3emnoft nosepxHocTs s 0,08, M nonyunM, uro 2,3%, oGuiero
KOAHYECTBA pafuaukd, noayyaemod 3emael, OTpaxaeTca oOT 3eMHOH
NOBEPXHOCTH W, BO3BDAUIARCL B MHUPOBOE NMPOCTPAHCTBO, BHNIZAET K3
Ten0BOTO GanaHca 3emad, Tam e Mu ynomuHaay, yro A66or n Payne
ONpefEeNHAH OTPAKATEALHYIC CNOCOGHOCTS HOKPHTHX CHeroMm obGaactefl
» 0,15 ofuero KoauuecTBa pammaunm, nmoayyaeMol 3emieid.

Ecan Ha ocHOBaHuu Tabn. 3 NpHHATL, BO BHHMAHME, HTO CpeltHee ro-
JAQBOE KOMHYECTBO pamHallKH, nonyllaeuoﬂ NOJIR PHBIMH oﬁnacmmn, OTHO-
CHTCH K PaBnaudu, NoayyaeMoR BceR 3¢MHON NOBEPXHOCTHK, Kak 3:3, TO
B OTHOWEHHH PpafHalHH, TONYYaeMOH MNOKPHTHIMH CHErOM NOARPHHIMH
06nacTAMY 3eMHOTO IN2pa, MOXHO NPHHATH OTPAXATEAPHYIO CNOCOBHOCTH

pasnoft %0,15=0,25. HenocpencTBetHble #u3Mepenns aableno CcHera

Aani Obi, BO3MOXHO, 3HAUKTENsHO GOJLUIYI0 BEAWYHHY, ORHAKO MW Oviaem
NPAASPKUBATECA TOJLKO UYTO BHYHCASHHOrO 3HAYeHUA, TAK KAK yMeHblIeg-
HHe OTpaxaTeabHo# W noracwameR coocobHocTeR aTMochepn B 3HAYK-
TeAbHOW CTeNMeHH 32BUCHT OT NOGOYHWRK aefiCTBHR CHErOBOTO f10KpOBa
B BUIC BO3HHKHOBEHHA AHTHUKKMOHOB, CYXOCTH BRO3fySa H YMeHbLIICHHSH
odnavHoCTH, [IpRHUMaA OTPAMATENsHYIO CTOCOOHOCTh 3¢MHOH NMOBEPXHUCTH

B 0,25 BMecTo B3aTHY paubmie 0,08, Mu nROAYYHM BMecTO notepH 2,3%,
0.25 o

BCEr0 KOJAHYeCTBA MoayuaeMol 3emsieR paadaltun norepio 08 " 2,30/ ==
’

=17,2%,, T. e. monyuntca monoamutensHas nortepsa 8 4,99, Takuu obpa-

30M NPU CONOWIHOM CHErOBOM TIOKPORE y HAC NOAYYHIOCH 66 BMECTO
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TIPUHATOrC KO CHX NOp 3HaueHun A= 0,400 suayenne 4 = 0,449. Orcona
#a OCHOBaHMM (42) CAelyeT, 4TO

& == 0,08, (47)
COra3cHO 3TOMY MOKHO ROCTABHTA
. E=VE°, )
£Re ¥ O3HIVAET HEXOTOPOE YEBCAO, 3akmovensHoe Mexny 0 u -1, koto-
poe Mw GyseM HasuBaTh CTelleBbio OJCNEHEHMS, -

C HayanoM oJdeneHenHS, T. €. NpK f==1{,, v HAUKHAET BO3PacTath OT
HYAd RO CBOErG HARGONBMIErQ 3HAYSHHA ¥y, COOTBETCTBYIOIIETO MIKCH-
MaAbBOMy OfeZeHEHMI® B MOMEHT {,. B 9Tor MoMenT OXaaxkiadiouiee
BAHSIHHE CHETOBOTO NOXPOBA BHpawaercd B

Bao == 0,0068 VoE()Qo,

T. e. BCAeAcTRHe (47) .

&), = 0,000544 v,Q". (48)

Onn nepuopa spemenn £, aeXamero wMexny £, W £, 3T0 gelcTeHe
GyneT parRRATHCA

&

Hdas anpa obaacrti ofeneHerns Gylem cuuTath vp== 1. C 3TMM 3Haue-
HMEM Mu NOAy4uM Ann ¢ =— 50° crelywmime MaKCHManbHLie QACHA: AAS
snera—8%2, aam sumu-—3° 1. JleToM oxnampaomee pefcTBHE 3IHAMH-
TeabHOo Gofblle, YeM 3UMON, TAK kak NeToM OOnblliee KOANHECTRO COAHEY-
HOB pamnaumy OTpakaeTcs CHErOBHIM NOKpOBOM, [Iponaseneunnie HaGmwo-
leHns MOKa3ann, YTO 449 MAAHHOA WHPOTH M B 3HMHEE BpeMs OXAxxhaw-
mee HeflcTrHe CHEFOBOrO NOKPOB2 PaBHO 7°, YTO 3acTaBAgeT CUMTATH
3HayeHHe § B AeNCTBATENbHOCTH OOABWIHM, Y4€M TOABKO UTO BHYUC/AEHHOE;
OfHaXO MH OyneM ero RPHIEPHKHBATLCA H3-332 YXE YNOMAHYTHX RoGOU-
HelX BAHAHHA. .

Ecau HaM M3BeCTHH CTENeHDL ONeNeHEHHSl ¥, paccMarphBaemoft 06/1acTH
M BHCOT2 TIOBEDXHOCTH MENAHOFO NOKPOBZ Han ypoBHeM Mops A, 7o
MOXHO BHYHCIAUTD W MOMEHT ta) K KOTOPOMY OJeJeHCHHE AOCTHIHET CBOETrO
Hanbonpwero pacnpocTpaHenud. [Ipn arom MBl BOCNOAB3YeMcA BHpame-
nuem (39), B koTopoM OTOGpOCHM MOCAeXHMA 4ieH, Tak Xak hy Moxer
OHTE M3BECTHO TOABKO MPHGAH3NUTensHO. CoraacHo 3TOH iOpMyne NeTRAS
TEMIEPATYPA Ha BHCOTE X, C YUETOM OXJAMAAKILErO BAXAHHA CHEFOBOTO
NOKPOBa, JAETCA BHPAXKECHHEM

8'(x)=§}8—-39°——6,12x.
372 TeMuepaTypa IR X ==k, GyAeT PaBHA HYMI0, T. €. MW HMceM
9, — 3y —6,124,=0. (49)
Jlexautas Ha BocxoadmeR Bersn CDEF xpuso# . BCDEFGH touxa,
opax#ata ¥, KOTOPON yIOBACTBOPAET HANMCAHHOMY YCAOBHIO, W ABANETCA
ucKoMolt Touko# E orto#t kpupoRt; Touka M xpueo#t LMNQ aexur Ha

8%, Huxe.
Bce ckasagHoe onpenenseT BnOoAHE ORHO3HayHO BeTBb BLM Temne-

patypHoit kpusoh BLMNOI, HOas T10oro 4yrTobW ONPEeXe/HTS OCTAABHYIO



184 ACTPOHORMHECKAS TEOPHUS KOJEBAHHH KIHMATA

wacTh 3TOH XPHEOHR, HYWHO NpYHATH BO BRwManne caenywowee. Ecau Ow
MOMEHT 4 ORX HAM H3BeCTeH, TO 3THM CcaMbiM HAM Onaa Obl gaHa
Ayra MNOJ kpueoft, nofyyalomascs GAaronaps oOxaaxAawlieMy HeACTBHIO
BEASHOrO NOKposa. JIIX ee ONPEASNENHR HYMHO OHJIO OH TOABKO BHYECTh
u3 opnuHaT xpweok EFGHI otpeaox

8%
=2 (4 — ),

KOTOpuf pased opanfiate npaMod I'W. Ilpm BHUHCAeHRH Ke fg, KaK Mbs
y¥e TOBODHAMW, HYHHO NPHHATH BO BHAMZaHHE H TO KOJHYeCTBO PaaHanuy,
KOTOpOE NOUMIO HA TadHHE AeNAHOrO HOKDORR, BCASRCTEME YETQ BMECTO
xkpupolt Temneparypk MNO! y Hac moayuwntcs gpyras, H3oOpaxeHHAR
myroit MPRE. 3ror XOA TemMNepaTypu, a BMeCTe C HWM H MOMEHT fy
NOTYT GHTL BEUHCACHH CRefyiomuM obpasom. BoapMem cHayana npous-
BOALHO BHIGPAaHHWI MOMEHT fg, BCRENCTBHE 4erd y HAC NOAYYHTCA JH~
nHg MNOI,

Beauuuna &,(f,, £,), npencrannawmas coboft Temmeparypy Ha mo-
BEPXHOCTH JEJAHOTO NIOKDOBA B MOMeHT f,, cornacuo (49) pasua uyaw;
BCAEICTBHE 3TOr0, NPHBEASHHAS K YDOBHIO MODH W BHPAXEHHAA ODAMHA-
tamn $M =9 _(0, £, Temneparypa momenta {, AOMmXHAa OWTL BHIIE HYAd.
B TevyewMe npOH3BOJBHOIO, MOCTATOUHO KOPOTKOLO HDOMEXYTKA spe-
uMeHu Af, BupameHHOro orpeskoM 8Q ocu aGCUHCC, KOAMYECTBO PaNHALMK,
H306paxaenoe sqeMeHTOM miom@ansd MPN, moHier Ha TasHe ALRA; NpA
STOM nyra KpueoR MP ssuiy CBOeR He3RAYWTEABHOCTA MOXET OHTH
APHHATA 32 OPAMYI0. 3TC KOAHYECTBO MOXET SHTH ONpeleeHO CAEAYIOIUM
ofpason: Ecnu npepparuts naockocte MPN, rpaHHUN KOTODOR, a3 HE3HA-
HAEeM TOUKX £, MOKBO IIMEHWTD OTDe3koM MP!, papaasesbHHM OCR
abcuydcc, B NPIMOYrOJRHHK C OCHOBaHHeM Af H eclId BRCOTA 3TOrG
RPSMOyTrOMLHHKA, ONpefedeHHas npin NOMOMH MmacmTaa TeMneparyp,
pasra AB,, To Boaeacteue (13) u (14) coorBeTCTRYIOIKEE ITOH  pasHiue
-reunepa-ryp KOAKYECTBO panuanuu OyneT PamHo

A8,
AW, ==,

310 KOAHYECTBO PAAKAUMH NOHIZOOHTCA 32 MPOMENKYTOK BDEMEHH OT
ty 10 (fy Af) wa enwmuny nomepxHocTH (1c#2) u Ha exunMily BpeMern
(1 Mun.) anf Taswuk J6xd. 33 3TOT MPOMEXYTOK BpEMeny, CALXOBATEADHO,
Beero GyAeT MOTAOMWEHO KOAHYECTBO TEAAd, PaBHOE

AQ= 5 AWAL

My nenuM 3mech wa AB3, TAK Kak TagHue JBN2 MPOKCIONHT TOABKO
B Tewenne neTHero moayrorua. Ecar uaMepaTh BpeMs Af THCAUENETUSME,
TO ANS BHIYHCIEHWA PAIHOCTH Af B MHHYTAX OHZ RONKHA OHTL YMHOXKEHS
na 1000 - 526 000. Taxkus 06pasoM Mu MOAYYHM

Q=200 M0%p, ar 155000049, At ke,

3# cyer ITOrQ KOAMYECTER TENAA YacTh ACKANOTO TOKPOBAa pacTaet,
K ero MOMHOCTb yMGHBUINTCA H2 BeNHYHHY AX, B3MepAEMY0 B KAAQMET-
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pax. Ecxg npumaTts, yTo yAedbHHR Bec abRa paBeH 0,90, TO XOAHYECTRO-
pacrassiuero fbAa #Ha 1 cx? 6yaer pasuo 0,80 - 100 006 Ak =90 000 Ak 2.
Ha taanue 1 2z npRa Tpebyerca 80 xas. YacTs pacrasButero AbNa, KOTOPYIO
Mu 0603HAYHM T, HCIAPHTCHA, TAK KaK TOJABKO B NOTPAHKUHHX 067aCTAX Tanas
BOJa MOXeT CTEeKATb, BRHAY TOro 4TO CKPHTag TENAOTa HCNAapeHWs EOAH
PaBHAETCcH nphMepHo 600 xas, TO TasHMe B YHOC KAaWAOro rpaMMa asga
norpebyir oxono (804 6007) xas. IIpn NoOHHKEHMA NeAAHOTO MOKPOB
Ha Ak xm TpeGyercst HA 1 cx3 NOBePXHOCTY KOAWYECTBO TENAOTH, PABHOE
(80--6007) 90 000 AZ xas, ¥ 3TO KONHYECTBO KONKHO PABHATHBCK BRIYMC--
JdernoMy panee AQ. TaxuMm o6pazoM MH THOAY4HM

17,2 48, At
80 +-6007

Bo mpema TanHWA NpA3 TeMmepaTypa BO3AYXa Y NMOBEDXHOCTH JAEAAHOFO
NOKPOBA He H3MeHaeTcn. ChenoBaTenbHo, ecau OW NeddHoN NOKPOB He
OmyCKaNcd, TO XOA Temmueparypst MPR {puc. 20} wusobpaxanca ON
OpANOR, mapannenbHolt OCH afCUWCC; ORHAKO BBHAY TOro 4TO NeAAHOH
MOKPOB 33 2IEMEHT BpeMeHH Af onycTHACA KHa AX, PasHOCTh TEMCPATYPhL
PP, yunthgas HanGoablive uiens BHpamenns (39), nomxxa GHTL papHOR
6,12 Ak pas TOro, yroGHW TeMhDepaTypa HA JIOBEPXHOCTH JAelfHOro no-
KpoBa ocTasanach neraMentioft, baaropaps sToMy y HAC IOAYYHTCR TOYKA P.
Takuum nyTem, NOXOMME B OCHOBY KAaKO€-IHGO nNPENBADHTENLHO B3ATOE
3HaveHde fg, MOXHO War 3a warom ONpPeleluTh XOR Temaepatypw MPRI.
Ilpy 8TOM HemocpescTBEHHO NepeX MOMEHTOM f; BeCh JefAHOR NOKPOB
ROMAXKEH OKA3aThCA DPACTaABIUMM, T. €, KOJHYeCTBO TEOAOTH, npenﬂaanne-
Mo maomanvio MPRIONM, A0nxKHO OHTb DABHHM KONHYECTBY TeIIOTH,.
TpebylolueMyca BAS TaAHWA ¥ YHOCAZ JelsHOro noxpoea. B xonue Bu%Hcaen-
HOrO TakuM oOO6pa30M XOX4 TEMMEPATYDH INOAydYaeTCd KPYTOH DOABEM
TeMnepatypH R/, nepexomsmmit B kpusyilw GHI/K. Ecam npHustoe pmas
MOMEHT2 3HaYEeHHE HE OTBEeYdeT STOMY YCAOBHIO, TO pacuyeT JOJKeH
TIPOU3BOAHTLCA ¢ Gosee IIOAXOAALIMM 3HAYEHWEM QIS f, MO TeX TOp,
fIOKA ROCTaBAeAHOE YchaoeMe He OymeT BHNOAHEHO. Taxoe coseplieHHOe
ofipeneReHHEe XON2 TeMNnepaTyph B AefCTBHTEALHOCTH YAACTCH NPOBECTH
AHIIL B MCKNIOUHTEIBMEX CAY9anX, KOTAa WMMeeTCd MOCTAaTOYHO JN@HHHX
OTHOCHTE/ bHO Pefineda MeCTHOCTH, OOYCNOBIcHHOR KM CTeneHH oOJAefeHe-
HHH H MOUIHOCTH /€IfHOTO NOXPOB3, NOGHTHX reONOrHYECKHUMH HCCACI0BA-
HASMH. OHaKO He32BHCHMMO OT BOBMOXHOCTH NPAaKTHYECKOTO [POBEREHHS
NOAOGHOrO pacyera Bee BHILIEH3A0XEHHOE NOCTATOYHO BHACHHIO MeXa-
HU3M SBACHUA NEIHUKOBLIX MEPHOAOB, TAK YTO MH MOXEM CHeNaTh OTCIOAZ
cleaylnHe BLBOAH,

B Teyenve nocaennux 600 THcaueneTHl, B UMEHHO B AEBATh MEPHOAOB
BpeMenn, 0603HayaemMux kak rioHycKad | n Il murnennckan [ u I, puc-
ckag | u-1 » Biopuckas I, 1l » {I[ dasw, cpeanas TeMmepaTypa JfeTHero
NOJNYIrONRA B YMEPEHHHX ¥ MOMAPHHX 30HAX CEBEPHOTO MNOJYWAPHA, B pe--
8Y/AbTaTe BapHAUHHE ACTPOHOMHUECKHX 3/1eMEHTOB H H3MEHeHHA B 0GAyYeHKH
3eman, noHnkanace Ha 4—5° Torga Kak cpeaHss TeMNepaTypa HakGosee
Tenaoro Mecaua Guna Ha S—7° muxe, YeM B name BpeMd, B pesyasTarte
TAKOTO NOBUKEHNA AeTHER TeMANepaTypPH CHeroBas JAHHMA NiePeMecTHAACk.
R Haxoauaachs B cpeaneM Ha T00—800 x nuwe, ueMm Teneps, DBnaromapa

A=
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aTOMy OGWHDHHE Q0JACTH OUYVTANACE [OX NeHAHHM NOKDOROM, He utie-
-3ARIMHM JeTOM, M JEeAHHKK HaYaAH CBO€ HACTyIVIEHHE B AOAYHAX. 310
OOCTOATENBCTBO NOBNEKAQ 33 ¢OlOoff NancHelliee NOHHXKEHHE neTHei TeMm-
epatypHd OJACNCHEBINUX odaacredd, xaabHeHllee ONYCKaHUE CHEroBOH AHHH#M
u Gonbilee DACUPOCTPAHEHHE MaTepuKosoro Aefa. 3ddexT srof nTOpOH
nprYugn NafeHHA AeTHeH TeMHepaTypsl, T. €. OXJINIAAIOUWero NeHCTBHA
AEJAHOTO NOKPORA, JAaXe echAd YUMTHEATH OPOTHBOACKCTBYw e _emy
nofounwe BARAHUA, B HeHTPAJBHEIX YACTEX OJNeleHeBAX obgacTel Oka-
3KBAETCA MOYTH RABOe cunbHee 3ddeTR TEPBUYHONR NPHYMHM, TaK 9T
a1ece ofutee nepeMmentieHne CHeTOBOR NKHHUM BHU3 JOCTHINO MOYTH 2 x4,
Benencreue atgro ofumpduie oGaacty Cemeprioft Espoms w  Cescpnohi
AmepHKH 0X43aaHMCh NOTpeGEHHHIMM I[ION CJAOEM JibZA TOJAUIMHOHK OKOJO
1 xa; pganee K W0FY 3T4 yuacThb NOCTHrAA Bee 06AACTH, TAE Hannune rop-
HHX XpelTOB CHOCOGCTBOBANG ONHCAHHOMY BHLIE NPOLECCY OJ/€IeHEeHHS.
C nacryuaeuuew Gonee TENALX NeT AeKAHOM NOKPOB OMCTPO Crasa Tawm,
rfe OH Oun MeHee MOLIEM H Ize
erp OoxXAaxnawniee AefcTBue Onne
He TaK CWJBHO, T. &. BIOrpadHYHX
obnactax oneaenenns. Ha rpabuake
TEMIepaTy PR STHX o6nacTed TOUKa
coenntenns oBenx BeTBel kpHBoOH
temnepatyp [, usolpawenHanm Ha
puc. 20, Ona JZOCTHTHYTA Yxke
g Bocxomamest seten CQ, TaK uto
32eCb BEKOBas TeMnepaTypHas KpH-
Bafg MOAYYHNa H300PAXKEHHYID. Ha
Pue. 01, prc. 21 dopwmy.
Taxum 06pa3soM B MOrpaHHuHKX
ofinacTax TeMreparypHas WpHBAs
ABLIG otruvaerca oT kpusoit pammauun ABCIG Tonsko dacthio BLI,
T. €. TOMLKO COnee PE3KO BHPAMERHHM MUHMMYMOM. MH ye moka3anu,
uTO KpHBas panuauuu ABCIG He MeHHeT CBOEro BUEA, €CAH NPeacTazaneMue
€10 VIMEHERWR KOANYECTBA paXHailtvi 3aMeHHTDL JUIS HATAAJHOCTH QJHKTHBHHHH
H3MEHEHWAMH WIHPOTH, TAK KaK TNDH OXHOR M TOH e PASHOCTH B KO-
ANYNECTRE Paznausn G0Nee BHICOKHM IMUPOTAM COOTBETCTBYET M Gonee
3HaYuTeAbHOE KONCOaHWE WHPOTH, JTHM K OOBACHACTCH, TOYEMY H30-
Spaxaemne Taxum 06pA30M BeKOBME H3MEHEHHH 00ayueHnE 3eMIH CTOME
TOYHO CORNHARAWT C Pe3yAbTATAMH IeOJOTrHYECKOTO HCCAEAOBAHHA OKPAHH-
HHX obnacrel.

B nentpax oGaacrel, NMOKPHTHX MATEPUKOBHM JALAOM, RENO OGCTOANO
COBEPWIEHHC MHave, 3mech OXaaxaaiolee fAedicTase JNeNRHOro MNOKPOB2
BLID33KMNOCH HAKWGONEE CHABHO, M 31eCh MOMIHOCTH JNEA2HOrO HOKPORA OPo#
ROCTHrana BeJHYHHE nOpRAka 1 x4 U Goasare. CleaCTBHA 3TOTO ACHEE BLErO
-MOXHO NpencTaBuTh Ce6e ¢ NMOMOILI0 KOHKPEeTHOrO npiMepa, C 3TOR ueasbo
BO3bMeM HIOOpaxeHHYl0 Ha auarpamme IV TeMmmepaTypHylo KpDuBYio AN
o==— 65°. Mu BrauM W3 Hee, 4TO OK0/O 115-r0 THICAYENCTHS NO H. 3.
CpelHsa TeMneparypa JeTHEr0 NMOAYrofus Owmzxa Ha 4° Wike, ueM B Haue
BpeMsi. 3TO COOTBETCTBYET (He YYMThHIBag H3IMEHEHHH B KOMHUECTBE OCRAKOB,
XOTOphle MH 31eth He MOKEM DaccMaTpHBATh) NepeMeleHH0 TDaHKLE
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»
creros #a 650 m. Ecnu B pe3yabrare, Kak 3TOTO H CHNeHOBANO OMMAATSH,
O0MWKUpHEE 06/1aCTH OK43aTACH NOK JeASHHM AOKDOBOM, TO B HHX COIIACHO

dopuyne (48), rae HyWHO CuHTaTh Vo= 1, Q:=l3 454; oxnaxnaouiee
zeficTBHE JNeAKHOre MOKPOBa cocTapager 8,==7°3, uYr0 K mORenO
K JanbHefLleMy NepeMelleHHio cHeroroR auuun. Taxum o6pasom obitee
nepeMeiieHne cHerosoR JuHHM coctasnao 1850 4. Tak Kak B Hacrosmee
BpeMA HA 2TOH IUMPOTE CHEroBaA JHHHA JNexBT Huxe 1850 .4 wHam ypomuem
Mopf, To B Te BpeMeHa oOwupHue o6aacty Ceseprolt Esponn u CepepHolt
Amepukn 6uan norpeSeHsl MO MATePRKOBHM abaoM. C HacTynneHnen Gonee
TEMAHX AETHUX TEPHOXOB TafHHe JIeASHOTO NMOKPOBA MOINO HAYATHCH JMUIR
TaM, TJe JSTHAS TEMAEPAaTypa MOAHMManach Buuwe HByad.Tam, rie nopepx-
HOCTb JEARHOTO TOKpoOBa Haxoawniace Ha BiicoTe 1000 M 'Han ypoBHeM
MODS, TagHHe Jbjd, BCISACTBHE TOTO YTO oXAalxawulee ReHCTBHE NeANHOrO
NOKpOBa pasHantock 7°,3, a nownxeHue JeTHeH TeMNEpPaTypH Ba BHCOTE
1000 # parusnoce 6°,1, MOrn0 HMETb MeECTO TOABKO B TOM CAyyae, €CAH
TEMIOEpaTypa Ha YPOBHE MOpPE M NPpH OTCYTCTBHH JEIMHOro MOKPOBa
okasuBanach Bume 13°4. Makcumym rteMnepatypn, Hadaxiofasmmics
Mexny 115-M # 92-u ThIcAueneTHAMH, OHI BeCbMa He3HAYHUTeNbHHM H Hpe-
BHINAT COBPEMEHHYI0 TeMMepaTypy elaBa Has+1°, Tak uYTO B Te BpeMeHa
TaAyuue JeAgHOr0 NOKPOBA YKA3aHHOW BhIWE MOWHOCTH MO0 NMPOUCXOAHMTH
TONBKO B TeX 06113CTHX, raxe B HaCTORUIEe BpeMsd TeunepaTypa Ha ypOBHE
mops BHute 12°4. Bo BCex ocTanwHmX ofiactax JAelsHof NOKpoB Gaaro-
Aaps croeft BHICOTE Onln 331IHINEH OT TAasHHA. TOJIbKO BO BDeMSH HaCTy-
AIUBIUETO MeXAY 32-M n 79-M THCRYeAeTHAMH 6ONee BHAYUTEABHOrO NMOALENA
TeMHepaTypH TafgHWe JAbOOB MOIJIO HAUaTHCA B OonbiieM Macmutabe, Moxno
HDHGHHSWTCJIBHO QNpene/ 14T MOIMHOCTh AEASHOrQ MOKpoOBa, CTAABIUETrO
[ON BAWSHHEM BOAHH TENAHX JeT, Npowexwelt Mexly 92-m 79-M THcaye-
AeTHRMU. DTOH BOJHE COQTBETCTBOBAA M IIPOMEXYTOK BpeveHd B Af—13
THCATEACTHAM M CPEAHAH Da3HOCTh TeMiepaTypd B Ad = 1°6, Tax wro
coraacHo opuyre (50) u npusnmas n =2/, MK noaynm AR =0,75 xx.
373 BOJIHA, CHAeX0BATENBHO, CMOIIA YHHUTOXKATD AeQsgHOH’ NOKpOB MOIIHOCTHIO
B 750 x. Ecaw xe ToawwWHa AeJgHOTO MOKpPOBA OKJA MOLLHEE WIH, YTO
elle BeposTHeE, eCIM B 3THX WIHPOTAX B HAILIE BPeMA JIeTHAA TCMMmeEparypa
Ha ypoBHe Mopd Hwxe 12°4, TO NeR He MOr CTaaTh M HCue3HYTb, B aToM
cRyuae, KaKk BUAHO M3 AMArPAMME, NPOHCXOA4I0 CARAHKE MePBOTO H BTOPOrOQ,
4 HepenAKO W TPeThEr0 HACTYNMAHUA JAEXHHKOBOIO MEPHOXA BIOPMCKOR Aen-
HHKOBOR (pasm B eNHHYIO JIEXHHKOBYIO 3MOXY.
Mono6HOe BHUUCAEHHE K C TAKHM IKE Pe3yALTATOM MOXHO NPOUSBECTH
W 148 OCTaZLHHX TpeX JMefHMKOBHX  TNEPHOROB, 4 TaKKe W AAR 06~
aacth Anen. B ueHTpajAbHMBIX YacTAX Odedenesuux obracmeli, 20e 8n-
COMa Had YPOSKeK MOPR U MOUWHOCID REGIHOL0 NOKPOSA Gb Al OOLMAMOYHO
_BeAUKU, Nepuodn YROMAHYMHNX OCEAMU MUHUMYMOS KOAUYECMER padud-
yuu 06sedUNAAUCE & Hemupe AeOKUKOBNE 9NOXU, ycmarogsennwe [lex-
KoM, omlesnguuecs Opy: om OpYza mpeMn MeHCALORUKOBH MU neEpuo-
Jaxu,
310 OOCTOATENLCTRO HMeN0 OOPATHOEe BAHAHME HA GOpPMY TeMnepa«

TYDHHX KDHBHX OKDauHHHX o6aacTeff, TaK KaK OHO HEMHOIO YCHAWIO
MHHUMYM BTOPOH (asm, O 4eM MH yKe TOBOPHIA.
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B mupoTax nOnspHOM 30HH, K3K 5TO BHRHO M3 RRATPaMMEH TeMne-
parypu Axs ¢ =-75°, TeMnepaTypHue MHHAMYMH OBUIH BHPAKEHH
ropasao pesye, Yed B 60Nee HU3KHX HIHPOTAX, A TeMIEPATyPHLe MAKCH-
wWyMul, H3060pOT, Goaee caaGo. Kpome TOro, €CA¥ TPWHATL BO BHUMAHHE,
4T0 B CTO/b BHICOKHX HMPOTAX JNeTHHE TEeMUEPATYpH B HACTORulee BpeMA
TagkKe 3HAYHTENBHO HUIKE, TO CTAHET ACHO, YTO 3ReChb, NDH H3BECTHHX
YCAOBHAX, MOFA0 TNPOW30HTH CAHAHHE TIOHICKOR H MHHAeNLCKON a3
oneneneuus n 00DasopaHMe H3 HHX ONHOH JENHUKOBOH SMOXH, & TaKke
caksHHe puCccKoff H BIODMCKOA ¢has. Cauanue Bcex veThpex (a3 onexge-
HeHHS MOra0 NPOH3OHTH TONBLKO TaM, The NGBEPIHOCTH JeXSAHOrO MOKPOBa
NeXANA H3CTOALKO BHICOKO, YTO JaXe B IEePUOH BHCIIETO MAKCHMYMa
OGNYUeHHs TasHHe JbJa HE MOrAO KMETh MeCTa, NDHMED uYeMy MH B Ha-
cToAitee BpeMfl BUOHM B I'peHnannmn, O6GKYHO Xe M B BHCOKHX IIHDOTAX
062 YNOMSHYTHX KPYNHHWX /JeAHHKOBHWX nNeppoda [owu-Mungens u PHcc-
BiopM D43AeAsNKCh JOATHM MEXASXHHKOBWM NMEDHOIOM, TNPOXOMKABIUHUMCH
B HUBKAX wWHPOTax noyrs# 200 THCAYeneTHR M OTAHHABIUMMCA TpEM:
neproRamn oco00 WapKuX Jer,

Taxnau 06pa3oM pe3slOMHpPYH BCe BHINEH3NOMEHHOE, MOXKHO CKa’aTb, 9T0
P OKDAHHHHX OO614cTAX BCE ROJHB BEKOBOro Xofa o6/1yueHHs, ocoGeHHo
Ke YOOMAHYTHE JACBATL MUHHMYMOB paivauMH, OTPaanAHChH BeCbM2 FCHO;
B LEHTDAALHHIX e YacTaX OJeleHeBWUR oGNaCTel fen0 HePeRko ROXOARAC
RO caugHKrS GMH3KO JexalUlHX APYr K ADYTY MWHHMYMOB Dajfuaunu#d M o6pa-
30BAHKA YeThPeX OOWIMX JefHUKOBHX nepuonos. Ha kpafinew cepepe
HMENO MeCTo M OObeMHEHHE STHX WETHPEX JEAHHKOBWX NMEPHOIOB HOMADHO
E ABE ROATHX JEAHHKOBHX SMOXH.

B pesyanTaTe BCero CKa3aHHOTO MOXHO CHHTaTh, YTQ BCe BOMPOCH,
CBSSAHHNE C dABJAeHMeM JeQHWKOBRX NePHONOB, HAWAH HCYepNHBAOUiee
OGBACHeHHE B H3MeHeRMAX O6nyueHHA Seman, BHIBAHHEX BOIMYINAOUIMM
BIMAHHEM RAaneT. JIeRHMKOBAA 2M0Xa CO BCEMH CBOHMH Da3HOOOD23HHMH
basauH BPOTEKAN2 MMEHHO TaK, KaK 3TO MOXHO BHBECTH H3 XOZa 3THX
BO3MYILEHUNA; TOSTOMY-TO 3T4 YaCTb HKCTOPAM 3eMad H IOJAyY#ia CBOK
2CTPOHOMHYECKYIO XPOHO/MOTHIO,

§ 43. OGsop pesyabraTop pasgena IlI, 3akawunTeJpEbie BHBOAN.
Camas uucap, 470 PyKa OO0 PYKY € u3MeHeHMEM HAKAONA SIWHTAKR
ROMMHO UTTH H H3MeHEHHE 3EMHOro KJIuMaTa, OepeT cBOe Hayano OT MIKOA
nudaropefiues; acTPOHOMHYECKHe Ke TEOPHH JAERHRKOBLX fIeDHOAOB OKUIH
BUEePBHe H3A0XeHH B paboTe AneMapa, ony6aukosaunoft B 1842r. B § 37
Mbl fHaeM KpaTKuH HKCTODH4Yeckuft 0630p HanbO/ee HUTEDECHBIX H3 9THX
TeopHR B RoKa3uwBaeM, TIOvYeMy OHHW He uMeln Yycnexa. [Ipn HayuwoR
NOCTaHOBKe 3TOH NpoG/eMH, Kak 9T0 OHJIC KOKa3aHO yxe B pasmene I,
HeoOXOAUMO NPHHATL BO BHHMaHHE ORHOBDEMEHHO BCe TPH AaCTPOHO-
MHYECKHX BJIEMEHTa: SKCUEHTPHCHTET 3eMHON OpOUTH, HAKAOH OSKAHN-
THKH #» JOArOTY BRepurennd. B coorsercrrus ¢ stuv B § 38 noxpoGho
pasOHpaTcE BCe MPOACRAHHHE RO HACTORINErO MOMEHTZ YHCIOBHE pac-
YeTH BEKOBLIX H3MeHeHHR 9THX 3NeMeHTop, M B Ta6a. 13 mnpueoaaTca
Pe3YJbTaTH CAMHIX [[OCTEHHHX BHYHCHEHHH, MPOH3BENEHHHX [Jd HACTOA-
meft paboTe B. Mamkgobuuew, ZHDEKTOPOM acTpOHOMHYECKOR obcepsa-
Topau B Benrpame. STH pacueTdl OCHOBanb Ha ypaBHeHHAX JleBeppoe,
TOrsa Kak pacyeTH OGAyuYeHHd 3eMau, npuBOAHMHe aBTOpOM B ,Théorle
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mathématique*, B xuwnre Kenmena-Berevepa u B Tonsxo 4To BHmemneft
paore D6epasd, NPOU3BEACHH HA OCHOBAHMM pacyeroB [IuabrpuMa, Noxb-
3oBaBulerocs ypasHeunamun Croxeanaa. B § 39 pesyawrarel npoussenen-
HOTO aBTODOM 33HOBO Ha ocHOBe NawHHX Jlepeppwe-Mumikosuda pacyera
BEKOBOro Xofa obaydensina 3eMad ceefiewn B dopme 0Sw#upHOR Ta6M4.15;
Ta6AA2 5T BPeACTABARET COGOR H3NOKEHHYI0 MaTeMaTHUECKHM S3bKOM
HCTOPHIO U3MEHEHHM KONMYECTBA COMHEYHOR paanaurd 33 NOCTERRHE
600 rmcauenerndt. Taxkum 00pa3OM aCTPOHOMHYECKAT TEOPHT KIAHMATHYe-
CKHX KOReGanHH MOMeT OnTh IOCTPOEHA H2 ABYX, HE3ABMCAIMHX NPYF ©OF
ApYra pacyeTax XOJMHUECTB Panuauum, G1aroRaps 4eMy BOIMOMKEH HX B3a-
uMHDBI} KOHTDONb.

B § 40 npuponstrca PeayALTATH MCCAENOBAHMH KNUMATONOrOB M reoNc-
¥0B, BHACHYBIINX, KAK OTPa3wICH BeKOBOK XO0x 06/yd4eHHs Ha KIKMaTHYe-
CKOR KapTHHe reoJorsyeckoro npouuioro. OCHOBOA 1A% STUX MCCAEAOBAHKA
TOCAYKUAY yHe ynoMuHapmuuecs Oojee CTapHe pacyeTs o6aydenns, mpo-
BERXCHHHE aBTOPOM, TOTAa KaK HOBHE BHYHWCNEHHS, NPUBOAMMEHeE B TabaA. 15,
NOCAYKHAH B Ka4yeCTBE KOHTPOAA NPH M3YUeHHM ITHX Pe3yAbTATOR Ha-
6monennfl. BuBOHNH, BuiTeKAONI¥E W3 BCEro H3aNOWeRHoro B8 § 40, wa-
CTOMBKO OGMHYPHH K 3HAUUTENAbHS!, 4TO MH o0pauaem H3a HuUX ocodoe BHU-
MaAKe 32KHTEPECOBAHHHX wHTATedel, TeM 6oJee, 4TO ANA UX MOHHMAHHA
He TPeGyercd MaTeMaTHYeCKKX 3HaHMA.

U3 § 40 moxHO 3axM4dTh caemyiowee. Hecaenosanun Kennena, 3ep-
renq, FpamayHa u D6epas NMOKA3anaH, YTO BHYMCACHHWA aBTOpOM Xoa 06
AyUeHHs OCTABHA KCHHE CAEAN HA IEMHON nOpepXHoCcTH, Bee dasw sroro
X0fa 006AyueHK W B 0COGEHHOCTH REBATH MHHUMYMOB panuauuy oGo3HaveH-
HNX Ha Anarpanse pagsauny, Kax Nonn I, Fong 11, Maageas 1, Maygeas II,
Pucc I, Pucc II, Biopu [, Biopm Il u Biopw IlI, otpamenw uanGonee peako
s Cpenned I'epMaHny H B OTAOKEHHEX JeHHKOBON 3MOXH CEBePHNX Upen-
ropil Aabn, CoOTBeTCTBHE BRINHCAEHHR ¢ FEONOTHYECKMMK JaHHHMW pac-
TIPOCTPAHNETCA HE TOABKO HA MOCAEROBATEALHOCTh, HO B Ha HHTEHCHB-
HOCTh 3THX KOAeGaHu#t paaualud, \

HNanee, B § 41 n3y4anTcs ReTand BEKOBOTO X0Za OGJMyYeHHE # mO-
TYTHO, Ha OCHOBAHHK BuBeNcHHOA B pasdene Il Teopun, BHACHAETCE COOTRET-
CTBYWIKA eMy X0 TeMmnepatypul. IIpH oTOM Oxa3uBaeTcd, 4TO HO TeX
MOp, NOKa Ien0 He HNOXOMMT A0 ONel¢HeHKHn paccMaTpusaeMoff 0GIdcTH,
BEKOBHE KOZe0aHRA TeMNEpaTypH MPORCPUUOHAALHH BEKOBHIM KOAeGaHHIM
06AY4€HHY ¥ 9TO TIpY BRGOPE COOTBETCTBYIOWIEr0 MaciiTala BEKIBAN TeM-
MepaTypHas KPHBAR TOXAECTBEHHA C BeKOBOA KpweBoW pamnauuu. Baaro-
A4APA ITOMY OKAa3aA0Ch BOZMOIKHMM RaTh obuiee rpaduueckoe H306pame-
H#e BEKOBOrO XOAa OfNyueHMS # BEKOBOrG XORa TeMneparypH, 4TO H
cperano Ha nuarpammax Il # V.

Ecmt ofaydenne semioR mOBepXHOCTY NAAET BCASACTBHE W3MERMHBOCTH
ACTPOHOMYYECKAX 9JIEMEHTOB, 2 BMECTe C HHUM MajdeT H JCTHHR TeMuepa-
TYP2, TO, KaK 3TO NOKadazHo B § 42, mapannensHo STOMY WAET H MOHHKEHNE
cHeroBofl aurun, Ecau 3ta nochenuss cnoycrunacs [0 yPOBHA MECTHOCTH
B paccMatpuBaemMoft ofxactH, TO npu OaneHeRileM NOHHIKEHHW JeTuef
teMnepaTypu hce Gonee H G0nee oOMpHHE nNpocTpadHcTsBa OyAyT NOKPH-
BATbCR JIbAOM, HE CTAMBAUIMM W JIeTOM, H JICAHUKK CMOIYT MPOHHKATH
BCE€ Ranbmie W Janpmie B AOAMHR, 3a nochexnue 600 TuHcwzeaerH#t sTO
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senesne nopropsnoce B Espone u. CerepHoR Asmepuke ocofeyHo pesxo
IeRaTH pas. BcaeacTBue pAacnpocTpAHEHHdS CHErOBOrO HOKPOBZ M CBA3aH-
HOro € 3THM ero oxnaxnaromero AedACTBUA NeTHAR TeMUEpaTypa, Kak 3TO
MOWHO NPOBEPHTHL ¥ YMCACHHO, Mafana ewle HMKe, U OOWNpHHe O6AACTH
OKa3HWBATHCH NON JeHSHHM ROKPOBOM, MOIIHOCTL KOTOPOre B CemepHol
Espone nopo# roctarana 1 ki, a B Cesepuolt AMepnke Nlake 2 xau.

C wactynneHdeM mNepHofa Go/ee TeIMBX JET, HAYalo H NPOIOMKH-
TeARHOCTh KOTOPOTO MOXHO TOUYHO MOPOCAEAMTH NPH JOMOUH KDUBOH
Papuangy, gexsHofl NOKPOB OHCTPO CTa4N B OKpaunHMX oORacTAX OXene-
HEHHS, M, KaK Mbl yXe FOBODHIH BhHIlNE, B KJIAMATH4eCKOH KapTHHE ITHX
o6aacTel BechbMa ACHO OTPa3HJAHCh BCe (aswl X0Aa OOAYYEHHA, T. €. BCe
IeBsTh YHOMAHYTHX MHEAMYMOB pDamHaltud ® JaXe MajJne BTODHYHBIE MHRM-
MyMd. B HenTpaX ofefeHeHHd MeDHUOAH CMEXHHX MHHUMYMOR OO0AXYYeHus
CRUBAMHUCL TAKWM OGDa30OM, YTO 3AeCh MOXHO Pa3IMYHTh TOABKO: YeTHpe
H3BECTHHX JeIHHKOBWX mnepnona [Tenka. B noadpsol 30He sTr ueThipe
NepuoA2 O0BeUHHANCE B 8¢ OOABIUMX JeOHHKOBWX 3MO0XH, OTAEMEHHMX
Apyf OT Apyra TOAbKO JOATNM MEXJIEIHHKOBHM MNEPHOLOM MEKAY MHH-
AenbCKOR U DuccKOl (hazaMy ONefeHEHHA, OTAMYABIUMMHCA CBOEH MPOAOMKY-
TEALHOCTRI0 1 OCOGEHHO TENJHMH JIETaMH.

Taxkni 06pa3oM, HCX0AA H3 BEKOBOTO Xoma o0faydeHHs 3eMiad, Mexa-
HH3M KOToporo OHJ MccaenoBaHd B pasfene ], B NOJIL3YyRCh pa3pHTOH B pas-
nene I} matemaThueckol TeODREW KAMMETA, MOXHO BOCCTAHOBHThL KAPTHHY
JeHHUKOBOA SI10XH, BHOJAHE COBNANJIOWIYI0 C PE3YNLTATAMM TeoNordueckux
N3HCKaHHA,

HecMmorpa wa 5TH uHTepecHhe BHRIBORH, HeAb3A 3aKpLIBATL I71a3a Ea 7o,
4TO pa3elieHue YKa3AHHQOH npoSAeMul NeAHHKORMX NEPUOLOE ROCT2ABHAD
nepex HaMH HOBHA BONPOC, 3 HMeHHO: NOYeMY BeKOBOH X044 OO6AYUYeHns,
TaKk SPKO AIMIOCTPUPyeMKH OTACKEHHAMH 4eTBEPTHUHOrO NMEepuosa, HE BH-
38an B TeueHue OGonee P3HHHX reOnOTHYLCKUX 3SMNO0X B EBPOHC TAKHWX Xe
oJeleHenul, kak 3a nocaenwue 600 THcayeneTnlh. [Ipasna, coepeMecHHHe
AHATHTHYECKHE CPeNCcTBa HeHecHO# MeXaHMKH He nO3BOASIOT HaM TOYHO
NpOCAeAUTh BEKOBOH XOm 00AYYeHMA 00 Tex OTAaNeHHWX BPEMEH reoaorn-
YeCKOTO NPOUIIOre; HO yXe M3 OGIIHX 3aKOKOB 3TOR HAYKH CAefyeT, uTO
HEBTY Sﬂoxy YﬂOMﬂHyTNe dACTPOHOMHYECKHE 2/I€MEHTLE Onik [IOABEPKEHN
noAoOHNK we naMeReHnaM. C BO3pACTatiMeM Ke NPONOAKHTEALHOCTH pac-
CMATPMBAGHOTO  NPOMEXYTKA BpEMEHH, eCTECTBEHHO, YBeNHUUBAETCH
# BEPOATHOCTL CAyHaeB 6onee HHTEHCHBHOTO COBMECTHOIO AeHCTBRHY 3THX
IeMeHTOB B GOABWHX AMIAKTYL B XOAe 0oGIydeHns.

Hna ofibachedus STOro CTPanHOTD ABNEHAR y MWAC B  HacToMIee
BpeMA HMeWOTCH ABa nyTH. Ha oaun m3 Hux BCTymama Teopwsa Beresepa
O MepeMelfeHHH MaTepuKoB W noawcos. OCHOBHON npeanockIkeR 3Toft
TEOPHH ABJRETCA H3MEHYHBOCTL [OAOMEHMA KOHTHHEHTOB HA 3€MHOM
mape. BcaepcTsHe  atere  reorpaduueckas  WMPOTA  KaKoro-aulo
NyHKTA 3eMHO} IIOBEPXHOCTH CTAHOBHTCH BeJMUWHOR TepeMeHHOH, TeM
Oonee, 4TO NepeMenieHHe MATEDHKOB He MOMET OCTaThCH Ge3 BAMSIHKI
Ha TMOJMOXeHHe SeMHHX moakcon. CoOraacHo 3TOMy reorpaduueckas -
poTa @, NMPHHMMZeMas BO BCeX NPeAbIIYLIHX BHYHKCAGHHAX 34 ROCTORHHYIO
BEAWMHHY, HOMKHE CTATh BEAMYHHOR nNepeMenHOR. Ofyako npn coBpeMeH-
HOM COCTOSHAM HayKH HeBO3KOXHO XOTE OW WPHOJH3WTETLHO ONPEAEAMTL
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BeKOBHE H3IMEHEHHs BEIMUKHNE ¢ JUIS DA3NHYHWX NYHKTOB 3@MHOK no-
BEDXHOCTH, HE I'OBOPA YXe O TOM, uyToOM maTe HX 4uCA0BOR pacueT, Kak
STO ORIC CHesaHO I/MH H3MEHEHHH YROMSHYTHX TpPeX acTPOHOMHYECKHX
571€MeHTOB. Bce YKa3wsaeT Ha TO, 4TO H3IMEHEHHH BEAHYMHB ¢ NPOHCXO--
AAT TOPa3N0 MEAAEHHEE, 4eM KOAeGaHMA TPeX YNOMAHYTWX aCTPOHOMH-
YEeCKUX 3IMEMEHTOB. 3T0 JOKA3HBAETCA YKe TEM OOCTOATENABCTBOM, YTO
BekoBo# xoa1 oOxyuenvss B Eppone 3a nocresnne 600 TacaueneTy#h He
peTepnena CKOApKO-HHOYAL 3HAYMTEALHEIX HADYWIeHHMH # [POTeKan TaK,
KaK 3TO OO BHUYHKCICHO MaTeMaraueckn. M Toawko masa Oo0uee OTXAa-
JEHHHX BpeMeH, —I/1aBHHM 00DasoM TeX, LI KOTOPHX Ml He MOowXeM
OOBACHUTL OTCYTCTBHE JICOHWKOBHX NeEePHONOB, HaMeHenHe reorpadnue-
cxnx uwmpor Esponn morgo 6bl npoapureca Gosee ACHO ¥ AaTh yAOBie-
TBOPHTEJALHOE OOLACHEHVE ITOrO MBNEHNN,

[lo uccaenopaunam Berewepa u Kennena, Ha caMoM xese, CTaHOBHTCA
BeCHbMA NPAaBAONOAOOHHM, 4TO HA rpasple MeXQy TPETHYHOK ¥ 4eTRep-
TUNHON 2MOXAMH HAYanoCh pe3k0e BO3PacTaHMe TeorPadHUECKHX WHPOT
B Eppone, 6rarofiaps 4eMy STH MECTHOCTH AOMKHH OBJIY NOMREPrHYTHCHA
onepmenenuio. Takum 006pa3oM 3TO OTCYTCTBHE AEAHMKOBRX N[EDHONOB CTa-
HOBMTCA CUIbHOH ONopol axas Tteopuw Berenwepa. B oTHOWEHMH ynoMsa-
HYTHIX WHPOTHHX H3MEHEHMH Hamo elle OTMETUTL caeaywomee., Ecay e
PE3yALTATE M3IMEHEHMN WIMPOTH UMeNO MeCTO Kaxoe-JH60 d3MeHEeHnue
oGayyenna 3eMAH H ee TeMUepaTypel, TO OHO B JXHAMETPAALHO NPOTHBG-
MOJOXHHX YeTBEPTAX 3EMHOrQ INapa IOMKHO NPOHCKXOAMTH B OAKHZKO-
BOM CMHC/Ie, 2 CMEXHHX € HHMH— B IIPOTHBONONOXKHOM. [loBunumoMmy,
T2k OHO # OH/IO Ha CaMOM meae: cyuraerch, 4to fnouna # Hxuaz Ame-
PHKa B Ooaee IHaBHeM HEeTBEPTHYHOM MNepuoge OHAM Tenjee, 4eM RO
B nocae Hero, ABcrpaina e u Hopaag 3enanaus, tak e Kak Eppona
¥ Ceseppas Amepnxa, — xononsee. Toudo TaK e B KAMEHHOYIONBHYIO
snoxy IOwnas Adpska w IOxuaa Amepuxa OnaM ropasge  Xo/l0AHee,
2 JexalHe CMEXHO ¢ HUMH TIOJ TeMM JXKe TIDaAycaMud RQJATOTH, HO NO
TY CTOpOHY skBaTopa, Ebpona u CemepRas AMepnka — 3HAUWTEALHO Ten-
Jee, ueM B HaCTOAlee BpeMs,

Jpyrolt nyTe a1 OOGDBIACHEHW) TOro (akTa, 4TCG B NpenyeTsepTHYHYIO
310Xy OTCYTCTBOR2/JIM JeIHKKOBHE TEPHOAH, TAKOB: NPHHHMABLIAACA A0 CHX
NOp BEKOBasg HEHIMEHRAEMOCTh GOMLWOH MoayocH 3eMBOH OPOHTH ABAAETCA
ARWE NPAORMMEHHOR, MOCKOAbKY MHE oOTOpacuiBaeM B HalWKX pasjo-
KEHHAX CTeNeHM MacCH Bewe BTopof. CrenoeaTenbHo, CTPOTO roeopa,
NoAYyCCh 3eMHOfl OPOHTH @ TaKie H3MEHSeMa, XOTH, BEPOATHO, B BeChMd
cnaboll ¢TeneHH. OAHAKO eCAH pedb nAeT O uYpesBKYalHO AOATHX NPOMe-
HKYTKAX BPeMEHH, KaK B NaHHOM C/1y4ae, TO 3TH H3MEHEHHS, HECMOTPHA RaA-
TO, 4TO HX TPaHRLAE, HECOMHEHHO, BECbMA TECHN, B HTOIE MOIAH OH UMETH
HeManoBaxsoe 3Havenue. Ecnu Mpd STOM moAyYaTCd H3MeHeHMs, ROXOi-
HMe 10 29/, COBpeMeHHOrO BHAYEHHA NMOAYOCH 3eMHON OPGHTH, TO BHI3H-
paeMwe BMu h3MenebMS o6ayvesns 3eman OynyT BeauuuHOR TOTO e
NOPANKa, KaK H u3MeHeHUs, BMH3BAHHHE OCTAALHBIMH Tpems acTPOHOME-
YECKHWMU SNeMeHTaMu. B 3ToM cavyae npu BHYHUCAEHHH BEKOBOrO XOR2
061yyeRus AAA OdveHb NJIHAHEX TNPOMEXKYTKOB BpeMeHH HeoOXOmuMO Ha-
PRy ¢ TPeMA SNeMeHTAMM &, ¢ B I yduTHBAaTH eule W YeTBepTHH — 4;
3TOT NOCAEOHWR 3JeMenT, HMEWKH# BeCbMa AAUHBHNA Nepnoa, nepell Ha-
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CTYN/JIeHHEW YeTBEeDTHYHOR SIOXH, BO3MOXKHO, CBeR H2-HeT BJAHSAHHE OCTaNb-
HEIX TDeX INeMEeHTOB. MaTteMaTHyecKoe paspenieHue 3TOro BONPoca ABARKCTCH
Ype3BHuaANe Tpyauol npobaemol HeGecHON MeXaHHKH, B Hacrodmiee BpeMA
<rasuiel mecbMa aKTYaaLHOMN.

BHINEH3N0KEHHAT TeoPHA KoAcOaHuK KauMara TaeT HAM BO3MOXHOCTH
OTBETHTh TaKXe W Ha HHTEPecHH#t BOMNPOC O XJAHMaTaXx Gyayuwero. Bce
HEOGXOANMEE LN K3YUeHHA 3TOr0 BONPOCAd NPESBADHTENbHHE IAHHLHE MH
#HMeeM B COBPeMEHHOR KaHMaTHYeCKOH u reorpaduyeckod KapTHHe 3eMHOR
noRepxnocTH. Onkako B sacTosuieft padoTe MH He WMEdH BOAMOWHOCTR
BaMATRCA 9TOA Rpobaemoih, Koropas Oyaer pazofpaHa HaMH B ApPYroM
MecTe.
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Hacrosmas KHrra 9BAAETCH Pa3BMTHEM chaelyle# padoTw:

Milankovitch, ,Théorie mathématique des phénomésies thérmiques,
produits par la radiation golaire“, Paris 1920 (o6o3#auaeMon B TEKCTe KPATKO
,Théorle mathématique*...), KoTopas BRepBHe Fara CHCTEMATHYCCKOE MarTe-
MATHYECKCe HCCERCBAHHE BCEr0 KOMIJLKCA TElMOBHX ABAcHUHA, SaRHCAIHX OT
ayurcrod sHepruu CoNHUA, NPAMEEHB €ro X H3YSEHHI0 KAUMATUB 3eMaAM H
TMANECKAMMATA, @ TaKXe X H3YyEHHIO TeNAOBBIX YCAOBWA RPYTHX NAJHET.

Baarogpaps TakoH WHPOKOH NMOcTAHOBKE BOTMPOCA MOTAHM SHTH HCIOXh3OBAHE:
AUlllp O¥eHb HEeMHGrue MpeXHue paloTH B 3TOH 06AACTH, €CNH He CYHTATh KAAC-
GUYECKHX TpyXoB N0 He6ecHOft MexahuKe M cpepuueckOd acTpoHoMMm, @ TaKWe
KansaTanbHHX Hccaexopanni llsapumuasas v IMAEHD, NPUBEICHNBR MHAKE.

Bce 3TH 3aMeuaHus OTHOCATCA W K JaHHOW mepepaforxe.

B cregyomem nepeuHe anHiepaTypsl NPHBEXEHHW BCE AOCTOHHBIE YNOMMHAHUS
paboTh, CBA3aHHbE C Pa3paloTAHHHMH B STOH KHHre npolaeMaMH.
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A. Xpeuan

KAWMATBI TEONIOTHYECKHX 3N0X W NEPEMELIEHHE MATEPHKOB

Kak yxe Owio ykasaso paHblle, cOBDEMEHHAS -MATEMaTHYecKasd TeODHH
KOneOaHH# KAuMarta, Tak OnecTille NPOBEPEHHAA H TOATBEPNKACHHAN H3Y-
YeHHEM OT/IOMCHMH YeTBEPTHYHOrO NEPHOKA, He MOXEeT MOMOYs NPOCAEAKTH
C TAKOH e YBepPEHHOCTBIO KAHMATH OoJee APeBHMX Nepuonos. Jag.3Toro
HaM HeXBATaeT MpPe}xne BCEro HANEXHOR acTPOHOMHYECKOH OCHOBH, Tak
Kak TOYHOCTH (POpMYyNn HebGeCHOM MEXaHMKA B NPUMEHEHHH K TAKHM OTHa-
ACHHEM BpeMeHaM GHCTPO YMEHBINZEeTCH, B '

Her coMuenud, 4TO KANMATHYECKHe KONCGAHHA H Jame BO3HHKHOBEHME
OGWHPHEX OJNeREeHEHHP HMeAR MeCTO TO TYT, TO TAM B TeUeHHe DaSMHYHKX
TeoOrHYECKHX 310X (TAKOBW, HMPuMep, OOMIMPHHE JeNHHKH, CYLECTBO-
BaBIIHE B I0XHOM TMOJYIIADUH B Te€yeHHe 'KaMEHHOYTOMLHOrO NepPHOaa); HO
STH KO.1e6aHAH, PaCCMOTpPeRHNE Bhle, B 60/ee paHHHE 3N0XH OHAH nepe-
KPHTH ropasfso 6oJee rAy00KHMH HIMeHEeHHIMH KAKMATa, CBA3AHHHMN C ABH-
WeHWeM MaTepHKOH, HepeMeleHHEM MOAIOCOB K  HSMeHeHHeM reorpa-
¢yyeckHx WIHPOT.

ConepuizHHO BCHO, YTO €CAM WMWHPOTAa Kaxoro-1H60 MmecTa MOTAZ H3Me~
HRTBCR € KaMeNHOYTONLHOrO flepHONa RO Hawero BpeMeny ra 40—50°, ro
TOrRAIHUR M TenmePeWRHA KAUMMATH HEe HMEKT MeXay coboft Huvero
obulero. Hauunas ¢ yerBepTHYHOro mepuolla NO Hame BpeMsd, NOACKEHMe
NoAI0Cd MSMEHWAOCH JAHWDL HEMHOTO, W WHPOTH B cpenueit Esponme noutH
He MIMEHHMANCh, MOSTOMY 3MeCh Ha NepBHM NAAH BHCTYNHAX ACTLOHOMH-
YeCKHe NPHYHHE KoneOaHHK KaAMMaTa. IThM OOBACHAETCA yCNEeX NperHAYs
MUX HCCNENOBARMA M MpPeXPacHOE COTAACOBAHHE KPHMBOH X012 COAHEYROH
PansauM¥ C Te0AOrH4eCKMMH ABreHHAMH. Hisywasm we Kinmata Gonee pam-
HHX SMOX, MH He MOMeM npeHebpeub BAHAHMEM RBRKEHHA MOJI0COB, 4 RO
MHOTHX CAYHagx OHO [ame BHCTYNARET H& NEePBHE NASH,

3necb He MeCTO Wu3NaraTh ACTANH HIAHOR M yGeauTeibMOH TeopMH
NepeMelienHs MaTePHKOB Beremepa — uuTtaTens Haffier nmoapoGHoe Hano-
XeHHe ee B H3BeCTHON KHure A. Berenepa (,Tlponcxoxaenne Matepnkos H
okeanos*, M.-J1,, 1925). CymHoCT: 9TO# TEOPHH COCTOMT, KaK HBBECTHO,
B TOM, 410 BCE MaTepHKH — AMepuka, Espona; Agpuka, Axcrpanns—s nasHo
ApoWeANIKe BpeMEHA COCTABASAH ORHO UEN0E H TOALKO BOCTENeHRO 3Ta
o6man maTepukoBas raHGa PAaCKONONACh, # MATEPHKH DAOWAHCh B Pas-
HHE CTODOHN QT KREHTPAILHOro Marepuka (A¢puxM), xax 6m nauezr no
oxeany. Pansime Bcex oTkonoMuch AscTpasug B MHAMS, 3atem AHTapkTuka
H, T03nHee BCero, Mewpy OPDCKHM M MENOBWM Nepuogamx, or Adpuaku
oTaeannach Oxuan Amepuka, npHyeM Geperosne AHHHH #X M 10 CHXJIOp
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IO Taxolt cTenmeHw CXOAHH, YTO 004 MaTepuKa MONKHO 60 OB IOTHO
NpHAATE OBKH K APYromy Oe3 3HAUNTENbHEX WieJel ¥ Pa3pPLIBOB.

Ha ocHose 5TOH TeOpuM OKa3210Ch BOSMOXHHM NOCTPOUTE cxeMmy
KIHUMATOR PAGNUYHHX TECONROTHUYBCKUX 3110X, KOTOpax Io cBOEH NpeCTOTE H
HArAALHOCTH TOBOPHT ¢aMa 3a Ce64 W CAyHUT B TO XKe BPEMS BECKUM
ZOKA3aTeabCTBOM UepeMeuleHus MaTepukoB. Korna Beremep cocTaeua cpou
KapTel DPacnoaoXeHHWs MATEPUKOB B PasinyHsle MEPHOAW, HAHEC Ha HUX
MeCTA HAROXAEeHWS CHAeADB JDeBHMY oOaegenenuft (Mopen u 1p.), Cyxmx
KIEM2TOR (COAM, THMC3, TECYAHUKOB, CM. HHME) N BAAKHHX KIHMATOB K
CPAaBHMA C TeMH HAHHBIMH O TeMIepaType H KJIMMAaTe, KOTOpWe AaeT HaM
H3Y4YEeHHE DPACTHTENABHOTO #H IKHBOTHOTO MHpPOB TeX 300X, TO 0Kasaloch,
YTO B K@XAYK 300Xy HA BCEM 3E¢MHOM lIape MOXHO IIPOCAEAHTH Te TAdBHBIE
KauMaruyecKue 30HH, KOTOpHe 3HAKOMB HaM ¥ Teneps. Ha xaptax npexiae
BCero OOH2PYKH/IUCS NBE NOJIOCH IYCTHHL HAH CTeNeH, pazAesieHHEE OACOM
BJAXCHBIX K/AHMATOB, MAYWHEM BROAL OOJBWOrO KPyra 3eMHOoro mapa. 3rort
Kpyr B Te BpeMeHa, OYeBU[OHO, .BJRJICA BKBATOPOM, Ha reX Kaprax, Ma
KOTOpPHX MoOwWHO OHJIO pacno3daTe NOJAApHHE OGAACTH, OHM JEKAAM HR
pacerosuny 90° OT 3TOro BAAMHOrO NOsCa ¥ Ha paccroanud 60° or Gau-
watimefl cyxoff NMOJOCH. JTH KAHMATHUECKHE 30HH, BO BCEM NOXOXKHe Ha
HauiM, KOMeYHO, 3aHUMAajsH B TeUeHHE Te0J0THYeCKHX 310X COBePLICHKO
HHOe MMOAO0XKeH#uE, YeM Teneéps, M MePEMelldTHCs 110 3EMHOR MOBEPKHACTH,
caenyd 3a mepeMelleHHeM [oOaICOB [0 HeH; HO BO BCAKOM CJayHae BCeraa
CYWECTBOBAMH: MOAC 3KBATOPHUAJBHBIX AOmAeH, MOEC NyCTHHb, YMEPEHHWH
nosc ¥ ,noaspHas wanga“, Jaxe B feraasx pacnpefesneHue KIUMaTOB
00HApYKHBAET MHOIHE 3HAKOMHE HAM YepTH: HanpuMep, HAa BOCTOYHHX
noSepexbax MaTePHKOB NOAC NMYCTHHD NPEPHBAACH, KaK 370 HabaiondeTca M
Tenepe B BocTouHo#t Asud, noA HAefCTBAEM BJAAKHNX JETHHX MycC-
COHOB,

Koneuso, apyras KOHQHrypamus MarepuKOoB, Jpyroe pacnpefieledue
MODCKMX TeueHUH BHOCHAM CBOH H3IMEHEHHH B CHCTEMY K/IHMATOB; pasuepu
»MONAPHON wankH* OKAM HENOCTOAHHW, M OHA TO OTCTyHasna, TO HACTy-
N2a/7d BHOBL, HE¢ I'OBOPH YIKE O [IEPEeMEUIeHHH yempa OJIQACHCHHSI—HOJIIOCH;
HO BCE€ e CX0ACTe0 € COBPEMEHHOCTRIO HaeT HAM B PYKU KAOY K HBy!le-
HHIO KAUMMATOB J3aBHO HpOI.llenlIIHX 111¢) N B cBow oqepenb, 3TO pacupe-
JeNeHUE KIMMATHYECKHX 30H TOMOTAO YCTAHOBHUTb NOJOXKEHUE NOMICOB
B Té WJAHW HUHHEe IePHORN H HaXe HAYEPTHTb KPHBHE, OMHCAHHKE CEBEPHHM
H IOXKHBIM TOJNIOCAMH TIO OTHOMMEHKK K MaTepHKaM.

KauMaT Kakod-1460 MECTHOCTH B OIDefeNeHHYIO BTIOXY 32BUCEN npexne
BCEro OT TOR KAWMATHYSCKOH 30HH, B KOTOPYHO IIO0Aaxana 3Ta MECTHOCTS,
T, €. OT ee wmporhl. IloaroMy zag Toro urobH 3HATE HCTOPHIO KIHMATZ
¢ OpeBHEHISNX BPEMEH, HAA0 npexle BCEro 3daTh ,BEKOROW XOoI WWHpOT“.
Mocne pa6or Berewepa Mm 3HaeM, 4YTO MaTeDPHKH MEPeMeillanuch He Kak
ONHO HENoe, 4 ABKrAIACL B PA3NUYHOM HANPaBAEHHH H ¢ Pa3auuHOR CKO-
pocteio. [103TOMY MOXHO HAYeDTHTbL KPHBYIO MepeMeltuel s IoJa0ca N0 oT-
- HONIEHHWIO K ONpefeNeHHOMY MATEPHKY, — TaK CKa3dTh, KPHBYIO ero OTHO-
CHTEAbHOro msmxeHud. Huke Aana Tabnuuxka KOOPHMHAT NMOJKCOB B pas-
JIMYHBIE 3{10XH, OTHECEHHag K COBPEMEHHOHR rpaaycHofl ceTH AQpuxH, Ha-
YuHaA € KaMEHHOYTOJABHOTD Hepuona H KOanﬂ. HalUHM BDEMEHEM. Hau60nee
nepgn'mue NOJOKEHHS NOAIOCOB OH/M CaeRywUIKE:
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Ha puc. 22 wuz06paked 3TOT NyThL TNOAKCOB, OTHECeHHMH K AdpHie;
OCTaNbHAe KOHTHHEHTH HAaHECEHHW K3K B HX TelNnepelIHeM NoAoxeHnn, Tak
# (WTPUXOBOKH juHMeH) B NONONKEHWH, KOTOPOe OHH 3aHHMAan# B KaMEHHO-
YroAbHHE NepHoa.

Ouensb TPYAHO ONLEHHWTH B YMUCAAX TOUYHOCTHL TNPHUBEASGHHMX 3AeCb KOOD-
AHHAT TI0AM C4; MOXKHO NOJaraThb, 470 3[42Ch BO3MOMXHH OWuOKM oKOAO 2%
[NOYTH HABEDHOE HM B OAHOM CAyude owwdKa He npemsimaer 5°.

Kapru Berenepa nossoasior 6ez 3aTpyanenv#i Ras moeGoro 3aAaHHOTO
MeCTa HAATH mNocaenosaTeNbHble 3HAYEHHH ero reorpa(buqecuoﬁ UIWDOTHI.
Tanum o6pazoM MH HMeeM KPeKPacHHH CNOcO6 NpOC/HennTh BCIO NOcae-
AOBAaTEARHOCTh K/AUMATUB, KOTODHE CMEHH/IHKCH, B 3TOM MecTe B TEUEHHE
TeoNOTHYeCKHX omoX., QueHb HHTEDECHO 3WaTk JANA pdna TOYEK 3EMHOro
H1apa M3MeHeHWA KX WHPOTH — 3TOT BawHeHmuH (PaKTOp MaMeHeHus Kiu-
Mata. Huxe nawa tabnuuka mupot 27 nyHKTOB, HAYHHAA ¢ KaMEHROYTO/b-
HOro MeproRa. IIpu 3TOM XHPHWM WpHGTOM HAGPAHW WUPOTH TEX MECT,
KoTOpHe Ha 20° u Gonee Jnewans Onume K SKBATOPY, ueM Temepb; TOH-
KOf Jxe OTMEYeHN TE MECTd, WRPOTAZ KOTOPWX Opga Ha 20° m Goree
6oJplle ee COBPEMEHHOTO 3HAuYeHHs, TaKWM OOPI3OM MBI HA2 OCHOHAHKH
3TOA TAGMMIK WMeeM HarAsAHOE MNpPEencTaBleHKE O TOM, B KaKOM OT-
HOWIENHH TeoJoruyeckud KAMMAT OTAHYANCH OT COBpPemeHHOro. Tabamua
noxassiBaer, uanpumep, uto B Cepepuott Amepuke u CepepHoRt Asun n
oco6enno 8 EBpone 60AbISHHCTBO reOsOrnyecKUX NepHonor Ouino Teillaee,
4eM B Rawe BRpems, u 410 B IOxHott Aznu, IOxHoft AMepuxe, HOwHON Adpixe
H ABCTpann HabMONanoCL Kak pa’ oGparHoe ssaenue, Ecau 6w reonorus
3aponun:ch He B EBpone, a2 B Adpuxe nau ABCTpanuM, TO efBa N MOIJIO0
BOSHHKHYTb  HENPAaBHABHOE  NpEJCTABAEHHE ©  NOCTENEHHOM  OXJa-
MIEHHK 3eMiH.
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. OTaoxedHs NPOWANX reoAOrHYeCKHX 3NM0X XpaHAT B cefe GecudcieHHbe
CeAN BAKSHUR KAMMata Tex speMeH. HcKOmaemne HOPOIW — pacTeRud
H JWBOTHHE — BO BPEMA CBOEr0 OGPAa30BAHWA HAM KH3HH OHAM TECHO
CBABAHN C KAMMATOM ¥ HO3BOARIOT CYAHTH © TEMIEPATYpe, OCamKax
H TPOYNX MeTeOPONOTHHECKHUX RBJACHHIX B Te SIOXH,

floye Bcero BmpameHw CleAW OOJbWHX OAedeHeHull CYlH, Ke TOBODH
yXe O TOM, YTO HCKOMaeMu#t Jed B HEKOTOPHX MECTAX COXPAaHMICH,
TIOTPeOerHi NON MOWHBIM ClOeM MODEHHHX OTAOMeHHN uan Topda;
MODEHHHE TIMHHB, BaAyHW, JEAHAKOBBE LIPaMbl HA MOACTHAAIOUIHX [OBEDX-
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© HOCTAX ABAAIOTCA KaKALH pa3 HEOCMOPDHMEM JOKA3aTeAbCTBOM CywecTso-
BaHuA B NMPOMIAOM ,_TICJIHHKOB.

JnyrHat BaxHHM CBHIETETeM KAMMATOB HPOHIEAHHX BpeMeH ABAAeTcH
Kameuw#t yrone. Tak xak o o6pasosssaica H3 Topda, TO, HECOMHERRO,

]
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OH #BJAKETCH AOKA3aTeAbCTBOM CYIIECTBOBAHHA OOWKPHBIX 60a0T, T. €.
BJAXHOro H, BEepPOATHO, TENJOr0 KAHMaTa. Murorune asTopuW cuntawr ToOD-
¢suble 60n0TAa XapaKTepPHBIME TONBLKO I8 YMepPeHHMX KAuMAaTtos; HO .
B HACTOAILEE BpEeMsd HeT HHKAKOrO COMHEHMA, UTO B 3KBATCDHAJBHOM
nosace ycaosus AAd 06pa30BaHiA MOULHKX ¢/10eB TOPda oueHb OHArONPHATHN.
Cnou KaMeHHOTO YIraAs COXPAHAOT B cebe, KDOME TOrO, OCTaTKH MHOrQ-
YACACHHBIX PACTEeHHA U RePeBheB, KOTOPHE AAI0T KPEeKpacHOe [IpeacTaBierne
o dnope aTof 3n0X%M.

Baxuefiuum OCTaTKOM CYXHX KJIHMATOB TIe0AOrHYECKOro INPOLACTG
ABJAAKTCR OTJIOKEHHS CONK W TvIICa, 4 TAKKE NeCYaHUKH, TECHO CBA3JHHBIC
¥ B Haille BpDeMs C NOSCOM MYCTHHb U TaK Ba3HBaeMbIMH KOHCKBMM LiIMPOTAMM.
B wiumarg, B KOTOPOM HCiapesHe fnpeobazagaeT HaX OCAAKaMH, COJEHHE
03epa (OCraTKH OTCTYNHBIIMX MOpel, BCAEACTBHE TAK HA3: BAEMHIX TpaHC-
rpeccuii) HOCTeNEHHO BLICHXAKT, NPHYEM cHaYana H3 HHUX BHKPHCTA/-
MH3OBLIBAIOTCA MeHee DACTBODHMBIE COJH, KaK FUNC, 34TEM FIOBapeHHAd
CONL M Janee COAM Kaaud M Mardust, IlpacTe coad B rHIca BCTPedaiOTCH
B OTJOMEHHIX BceX 3n0X ¥ hoasoasior JCTAHOBHTD IIONIQXKEHHe TOsCa
NYCTHHbL B COOTBETCTBYKILHA NepHOA. -

O RYCTWHAX CBHIAETEN  CTBYKHT N NECHAHNKH, NOKASWBAKIOUIHE OTCYTCTBHE
PACTHTEIBHOCTY U HOC HE HEePEeAKO OTNeYaTKH CACROBR XHBOTHHX H Jaxe
HOXAEBHX Kaneln. [leclaHoie XORH 4 GaPXaHB TOXE rOBOPAT HAK O CyKoMm
KIHMMaTe, XOoTA JaJeKQ He BCeraa, TaK, B Haule BpeMsi OHH Habmon TCR
Ha no6epexbax Cesepuoro M BanTnilckoro mope#, rie KanMaT — yMepeH-
HHHR H BIaXHEN43aT0 pacloloKeHHe 3TUX MIOH MO3BOAAET Y3HATh Hanpas-
A€HHe OYBIUHX BO BpeMd HX 06paaoaanua roCoACTBYOIIHX BETPOB,

Pacrennst n ¥KHUBOTHHIZ ABJAOTCH HECKOABKO MeHee HaleXHWMH CBHIAe-
TENAMH KAHMATA MPOWAOro, TaK KK OHH NOTYT CaMH OTHaCcTH NPHUCIOo-
COOAATLCA K M3MEHEHWAM TEMIIepaTYpH, BAAXHOCTH H 1P, 3Haf YCNOBHSA
HX XH3HK B Hale BpeMs, MH Heé MOXEM C NO/#HOA YBeDEHHOCTRIO YTBED-
HAATh, Y4TO HX NOTPeGHOCTH OWAW TAKWMH Xe ¥ B HauboNee OTRAIeHHHe
reosornyeckue snoxu. OAHAKO MHOTOYHCAEHHNE H Pa3HOOOpasHHe DAacTH-
TeAbHHE H XHBOTHHE OCTATKH MO3BOAAIOT HEPEeAKO OYeHbh AE€TANLHO BOCCTA-
HOBHTBH KADTY KJIMMATHYECKHX 30H JI¥ Kaxoro-au6o soMenrta. [onosue
XOAbU2 WCKONACMEX NEepLRbeB JOKASHBAWT, YWTO W B T€ BPEMEHZ RBereta-
IHOHHHA MMePpHOR €XeroaHO NpPepuBaics 3UMON HIH CYXMM BDEMEHEM roja.
O6GHYHO TOZOBHE KOABUA JAOKAIWBAIOT HANHYHe YMEDEHHOTO  KJH-
MaTa.

MHoroe MoryTr cxasatb HaM O KJINMaTe M OCTaTKM JKHBOTBHX. Tak,
KpDYTIHbHe XONOAHOKDOBHHE NPECMEIKAIKECS MOTAH XUTh TONBKO B TENJAOM
HIH Aaxe TPONMYeCKOM KauMarte W T. A, Jlanee u3BecTHO, YTO KOpaaniH,
CTPOAILRG CBOK aTOMMH, Gapbeph, pudN M Ap., MOTYT PACTH H Pa3BHUBATLCS
TOILKO B TEMALX MOpAX, Ile TeMmepaTypa He naxaeT Huwke 22° uto
COOTBETCTBYeT NPHMEPHO TeMNEPaType BO3NYXA B CaMuil XONOINHHME Mecsai
oxoao 18° Takum o6pa3oM xoaonnoe I'ymGonbaroso Teuenwe y Gepe-
roB IOxuHo#l AMepHKH OTTECHSeT TIPanAly PACMPOCTPAHEHUA KOPANIOBHX
M3BECTHAKOB [IOYTH 10 CaMOr0 3KBaTOpa, B TO BpeMSA KaK 3anaisxee,
B TXOoM oOKeane, OBy pacnpocTpanedw oT 28° ceBepHOR WMPOTH 10
28° tomuoft muporH. Haxoas KOPaNioBWE H3BECTHAKH B TEONOTHYECKHX
OTNOMKEHKAX, MOXHO, CHIelOBATEABHO, COCTaBUTL cefe  FpeAcTaRjeHde
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‘

O TeMnepaType Moped B TO BpeMd H O CYIUECTBOBAHHM TEIIHX KW XOJOIAHHIX
TeyeHut,

Tlonb3ysich BCeMH STHMH CBHAETERLCTBAMH O K/AUMATE TNPOIIAHX 3M0X, »
reonors " requanxu c §onbwel WAK MeHbIIEH TOYHOCTHIO BOCCTAHOBHIH
_ Ty Lelbt W3MEHeHHH KAUMaTa, KOTopas Habnawosnanacs Ha 3emae € apeBHeii-
mux speMer. Ho npexiae YeM nepedTH K H3YUYEHHIO CXeM KJIHMATOB B TY
WIH MHYIO 3M0XY, MH AGKHH Ins GOJee NerkOof OPHEHTHPOBKH MNPHBECTH
3/eCh Ha3BaHHS TIOCAEAOBATENLHNX TEOJOrHYECKNX MEPHOAOB B TOM MOPSIKE,
K4aK MW Ha0Al0ZaeM TeOJOTHYeCKHEe HAacaoenHd, T. €. HAYWHAA OT HAWEro
BpEMEHH.

A.KapdnosoHckaa apa. 1. Anmosnt

2. Aumgeuit (regHuKoBuil ; YeTsepTHRHAS 3N0Xa,
. HepHoa, naelcToneH)

3. Tpetnutan snoxa: a) IlasoueH
- 6) MuoueH
B) Onurouen
r) 3oueH
n) laxeouen

B. Meaosokckas apa. 4. Menopolt nepuon: a) Cenou

6} Typoh
8} CenoMan
r) lonpr

1) Heoxoum

5. IOpckuit mepuox: :2 Benas iOpa (Maaum)
) bypasa iOpa (Zorrep)
- B) Yepnaa (0pa (JInac)

6. Tpuacosuit nepuon: a) Kefinep
6) PakoBHCTH M3BeCTHIK
B) {lecTtpuilt necuadnx

C.Mlaneosofickas 3pa 7, [lepuckah nepuon: a) Lexmrenn
6) KpacHmuft nexeNb

8. KaMerHOyroabauit
nepHoa: a) INpoaykTHBHHK cAOH
6} Kyasm

' 9. HeBonckuit nepHoX
10. Cuayputicknit nepuon
11. KemGpufickuft neprog
12. HoxemOpuiicknft mepHOR (3ATOHKHH H T, R.)

D. Apxeficxan spa, (rHefcw, KPHCTaANHYECKHE CRABUH, Be coldepya-
lHEe OPTaHHHECKHX OCTATKOB)

¥ Hac 3aech HeT MecTd, YTOOH PacCMOTpeTh MO NOPAAKY KAHMaTnue-
CKHe YCAOBHA BCEX STIOX, H MH OCTAHOBWMCA TOJLKO Ha HanGonee Xapak-
TepHHX K BaXXHHX MOMEHTaX HCTOPHH KIHMara.

BereHep coOCTaBHA CBOH KADTH DACMPefe/eHHA MATEPHKOB, HAYAHAA
C KaMeHHOYIO/NBHOTO MePHOAa, JiA KOTOPOro HaGnloMeHns NO3BONAT Brep-
BHE YCTAHOBUTH NOBOJLHO TOWHO NOJOKEHWE WOMOCA, JKBATOPA W KAMME-
THUECKHX 30H (B TOM YHCAE W NOBOABHO OGMPHHX MOJNAPHMX 30H, MHOTO-

N
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YUCACHHHE CaAeAs KOTODHX OfHapyweHw B Cpemde#t u iOxuon Adpuke,

I0OwuoR Awmepuke, Apcrpai¥y W T. R.). 3aMeTHM 30€Ch, YTQ TOABKO

,B KaMeHHOYTONbHOM mepHone HAGKIONA/N0Ch ONeleHeHHE OGMMPHEX NPO-

CTPRHCTB; B er0 OTJIOWKEHHAX HaWZeHH JenudKosbie MOpeHLf NesHHKOBHE

wpaMy, NPOBEHSHHNE BMEP3AMH B JBHXKYIHAACA AN KaMHAMH Ha MOXA-
CTHAAWIEH! [0BepXHOCTA, MOpeHHMe TIHHK H np. Bce sTo—wue crems
OTHeAbHEX [OPDHHIX MEIHHKOB, 4 CKOPee CBHACTENH OrpoMHOR rTAmOHN Mare-
DHMKOBOTO Mbaa, MOKPHEABIMEH OKOAQMOMIDHLIE XOMOAHNME ofmacTd, Hetann-

HOe HIYUEHME IHTUE OTHOWenn# Kak OyATO ykasmsaeT Ha T0, YT0 Ach-
HHUKK KaMEHHOYTOMAHOrQ MNepHONa RACTynanH 2-—3 pasa, COBepEHHO
TaKk e, Kak 310 Ha6moxarocs B Espome nosnnee, B 4eTBepTHUHYIO
3M0%Y.

B KaMeHHOYTOAbHHR MEPHOX BCE MATEPHUKH e€lile COCTABAAAM EOUHYIO
raufy, KOTOpas TOALKO MO3XHEe pPACKOAOAACh H AaJd HAYaN0 COBPeMEeH-
HHM BeCTH yacTaM csera. IOWHHA MOMoC Haxomunaca meRaneko or IOxaoft
okoHeuHocTH Adpukd, K KOTODOH NPUMHKanu ABcTpanug, AHTapKTHKA
1 tOxHAR AMeDHKd; HeyAHBHTENBHO MOITOMY, YTO STH CTPAHH, TaK yRATeH-
HHe Teneph APYr OT APYTd, RAXONUAHCH TOFAA QNHOBPEMEHHO MOX MOAAD-
HOH AefAAHOA mankoR (cu. puc. 22).

B 3roT nepuox Bnepsne HabAwRaerca OGoratad xH3He HA cylle,
B OCOGeHHOCTH GoraTas PacTHTEALHOCTh. MHOTOUHCAeHHHE OCTATKH 9TOH
PACTHTENBROCTA B BHJ® MOMBMX CIOeB KaMeHMOro yrin ouenp obxer-
43107 32Maqy HIYYeHHA KAMMATeB TOro speMénu. HauGoaee 3Hauntens-
Hble 3AAEKH KAMEHHOTO YIiR B '9TO BpeMi 00pa30oBamuck HA 3eMHOH mno-
BEPXHOCTH NMpuGAUBHTENBHO BAOAbL OONBIIOFO Kpyra, NOAIOC KOTOPOTO
<OBMANAeT ¢ USHTPOM 06acTH onemeHenus, Her CcoMHEHMR, T9TO 3TH
CRO® YrAR NPOHSOWLAH M3 OFPOMHEX 'ropq»mux 6010T 9IKBATOpPHAALHOR
30Hu AOWAeR TaM, rae paCTHTENbHHH MHp 'pa3BuBanC? OCOGEHHO WHIIHO,
DKBaTOp [MPOXORHA B 9TO BpemMs 4eped MeKCHKy, BOCTOUNME [MTaThi
Cepeprott AMepuku (okodo Torg Mecra, rae ceflvac crour Huw-Hopk),
Aanee uepes Cpenuiolo [epMannio, YKpauHy H mHepeceKkal CEBEPHYI0 YacTh
Kacnutickoro mopa. Tlpoftns yepes LlewTpaasHyww A3H0, OH BHLXOAHA
K OKeaHy TaM, e B Haule BpeMst crour Haukwus.

B cormacu# C 9THM KOPAZNOBHE H3BECTHAKH OHAM HAMfEHH B KAMEHHO-
YrOMbHHX OTAGKeHHAX Vipasuauu # WCnmanun; OHH JOKA3HBAIOT, HYTO 3TH
CTpatitl B TO BPEMA OMHBANWCH OYEHb TENNKMH MODAMH, TaK KaKk KO-
panRAH TPEGYIOT AAA CBOErO PA3BUTHA XOBOALHO BHCOKOH TEMIIEPATYPH BOMH.

Oraoxenus KaMeHHOro yras sroft snoxw Haxoaarcs B CepepyoH Awe-
puxe, Eepone, CCCP u KuTae ¥ no3eoasldr He TOALKO YCTAHOBMTD
[ONOXEHHE KPATOPA, HO H NPOCHAEAHTL €rc IOCTeNeHHOE TnepeMenieHHe
(s EBpone u Asum —x cepepy). Tak, B Kurae nHauGomee MOUIHHE CNOH
YLA4, OTHOCHIMHECA K HWAYaAy KaMEHHOYTOJALHOrO nepuoaa, HaWAeHH
B OXHHX APOBHHIUAX — CHuyaHe; B KOHUe 3TOr¢ Mepuola olpasoBalHCH
Te MAACTH, KOTODHE HaffleHsl B - CEBEPHHX MPOBHHUMAX — B Yknan @
Manyxypun.

OcTaTKH OKAMeHeNbX fepeBheB, COXPAHHBILHXCH B KaMEHHOM yrie B 9TOH
30He, He 0GHAPYXHBAIOT FOAOBHX KOJEl; C/Ae/l0BATEeNbNO, SKBATOPHANBHHNA
KAWMAT 3THX CTPaH HMeJ BCerfa POBHYI0 TEMAEPATYpY W paRHOMEpHHE
OCafK¥, H POCT RepeBa NPOAOCNKANCA HENPEepHBHMO KPYFablt rox.
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OTJIO)KQHKSI COJIH U NeCYaHHKY NO3BOJHAIOT OOBOIBHO TOYHO ycraaonurs
BoJIOXeHue CYXHX 30H B KaMEHHO)'I‘OJ'IbHHﬂ neproa. Onua K3 3THX 30H
Haxoxuaace B8 CeBepnol Adpuxe, B Caxape (ram, rze n cefiyac Haxo-
AuTCA BesMuafilias uycTHHS MHpa), Apyrad, Gosee oGlMpHAd 3aHHMAaAa
BeCch ceBep Amepukn ¥ EBpon a0 camoro Ypana, O6 sTom rosopar,
HAanmpUMep, MOUIHNE CAQH FHICA B KAMEHHOYroAbHMX OTioxenHax Linum-
OepreHa u u3BeCTHHe SaxeXH COMH HA CeBepHoM Ypane. 3feck MPOXOXHA
NOAC NYCTHHb, I'Leé COAb BHIKPHCTAMAH3OBHBANACH H3 COJNEHHX 03€D, MOD-
CKHX MeJKHX 33/MBOB M T. H. TaK, KAK STO NMPOKCXOMUT ceHyac B a3mar-
CKHX CTensx MAHW Ha Geperax Kacnns., [eflCTBUTEABHO, B 2r0 BpeMg OT
Aurauwu yepes Cpeauoo EBpony n0 Ypana RpocTHPAanocCh coleHOe OKpanH-
Hoe Mope, cHA%3A2 coobuasuwieecs ¢ OKEZHOM, HAXOAHBUIRMCH Ha Ceepe,
3aTeM OTHe/MBIIEECT OT HEro W NOCTENeHHO BrICOXHyBinee Oaaromapa
cyxomy kaumaty [Ipu sTroM HaGmwpaerca NOGONMTHAA CMEHA COEB CoJiel,
BHKPHCTAIN30BABINUXCS W3 Mopckoft BoOmW; Tak kxak runc CaSO, tpyn-
HEe PacTBOPHM B TEMIOR BOAE, TO OH OCAKAAETCH CHAbHEE BCETO JETOM;
Hao0opoT, GORAPENNAd M Kalhesble COJAM TRyZHee pacTpopums B Xoaon-
HOH Bone, ¥ B BHAUHTEAbHHX KOAHYSCTBAX BHKDHCTAIMBOBLBAOTCA ZHMON.
Takue ,rofoBne CADH®, REACTBHTENBHO, HAGJIOZAOTCA B KAMEHHOYTONBHHX
OT/A0XEHHWAX H AOKa3WBAIOT, YTO B S0HE HYCTHHbL B 5TO BpeMd MPOUCXo-
AHAA ACHO BHIPAXKEHHAA CMeHa RpeMeH TOAA.

3a npeneraMy cyx¥x 30H B 3TOT NepHOL OGHAN DAacMONOXKEHH, KaK
3TOT0 # CAef0BANO OXMAATH, YMePEeHHO-BAAKHKHE CyOnoJspHbe 30HH.
OHR OTMeueHH TOXe MHOTOYACACHHHIMA MECTOPOXNEHHAMU KAMEHHOr( yras
(ranpumep, B tOxHo#t Ameprke, Muzun » 7. n.). Tak Kak Temnmeparypa
3xech OnNA TrOpasflo H#Ke, deM TON 9D<{BATOPOM, TO W PACTHTEIbHOCTh
3nech GeIa MeHee NMPOAYKTHBHA W C/AOH YIAs rOpPasno MeHee MOLIHK.

Pausie nysani, 4To KaMeHHOYTONBHHA NepHOR OTAHYAACA OCOGeHHO
KAPKHM KAHMATOM W O0raTof yraexucaoTofh armocdepodt, DTa naes BO3-
"HHKAA NOTOMY, 4TO uMeHHO B Espone Ouau uaHgenut octatkd Goratofl
TPOMHYECKOH# DACTHTENALHOCTH TeX BPEMeH, H OHa& MNaXE NPUBEAd K JOX-
HOMY BwBOlY, 4TC 3eMAd TOrAa BoOOwWE HMena 060Jee BHCOKYHQ TeMme-
patypy. Temepb M ROMMHH OTKa3aTbCH OT STOIC MHEHHS, TaK KaK MH
BHAEAH, YTO B KAMEHHOYTOABHHI NEPUOA CYmECTBOBANH Te KE KANMATHYe-
CKHe 30HH, KAK K B HalWe BpeMf, HO TOAbKO OHK OHIH HHAaue PACNONOKEHH,
HekoTopue yactTu 3emaw B TO BpeMs OnpeleeHHO HMeNH MOASPHBIR Kiu-
MaT ¥ GHAK MOKPHTH JREIHHKIMH, .

Takum 06pasoM Ha mpuMepe KAMEHHOYTONBHOrNO MEPHOAA MBl BHAENH,
KK MO¥eT OHTh BOCCTAHOB/IEHA CHCTEMA KJAMMATOB 3THX RABHONPOIIEAMINX
BPEMEH C NOMOIULI0 ZIHHHX Te0JOTHH, Teopusuku K OoTanuku. He nmes
MeCT2 CTOMb Xe HONpOOGHO pPazbUpaTh KAAMAT CACAYIOUIHX 332 KAMEHHO-
YTObHAM MEePHOAOB, MH Nepeitnem K OavxaRtmeMy K HaM UYeTBEPTHYHOMY
NepHOLy, KAUMAT KOTOPOTO W3Y4eH, MOHATHO, Ay4quie OCTANbHWX KAK ¢ HO-
MOWbI0 MATEMATHYECKOR TEOPHH COJAPHOrO KIMMATA, TaK H MO reoiord-
YEeCKUM MPHIHAKAM.

B Teuenne ubTBeprauHOro NepHoRa MOAOKEHHE MOMOCOB MPHGIHKAAOCEH
*MIOCTENCHHO K COBPEMEHHOMY; MATeDHKH KMead Ywe 3HAKOMOE HAM pac-
nonoxenue. CeBePHHH MOMAIOC B STO BpPeMA HAXOXUICH HAR Ipernaszued
W eme BO BPeMs MHHAeAbCKOR ¢asw ojemeHesus Gun ma 5° Gauxe

-
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k Eppone, ueM Temeps, T. €. WHPOTH B Espone 6xiu na 5° Goasiue.
AT0 06CTOATENLCTBO, HECOMHERHO, 0Ka3aa0d <BOe€ BIHIHWE Ha OBIIHpHOE
oneneHenne Brponu. Kapra (puc. 23), saumcrsosanHas y Kennena-Berenepa,
HaeT npeiacTapAeHHe O METEOPONOrHYeCKHX ycaosuaX EBDONH B 370 sBpeMs.
O6mupHuiA AeARMK HA CKAHAMHABCKOM NOAYOCTPOBe SBASJCH, NOHATHO,
LEHTPOM BHICOKOTO JAaBAeHHA (Kak, RAMPHMeD, B Haine BpeMA AHTapKTHKA).
BropoH, HeGOABIION MaKCHMYM AABJEHHS Haxomuacg Hal AJbnamu ¢ ux

v
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Puc. 23,

MOWHSMA JieNHUKaMK (He HaHeced Ha Kapry). Bo sceit Cpenneit Espone
roCnOACTBOB2JAH BOCTOYMHE BeTDH, BHIHOCHBIIHE H3 OKOJOJeAHHKOBHX
obnracTeft Macch nécca W 006pasoBaBliKe 3feCh HAcTOSIIHE CEPNOBAAHNE
GapxaHn, OpPHEHTHPOBAWHHIE ¢ BOCTOKAa Ha 3amaa, Jlécc W GapXaHw
JOKA3HBAIOT, YTO /AEJHHKOBHE NepHORH OHAN CPaBHUTEIbHO OefHu ocan-
* xauu. [To Bced BepOATHOCTH 06A4ACTH TYHAP, HENOCPRUCTBEHHO OKPYKABILAS
GonsluON CKAHAMHABCKHHY W MeHBWMA anbNKACKHP [eHTPH ONeleHeHus,
NPAMO INepexoRWAa B AOBOJBHO CYAYI TPaBSHACTYio cTenb, Takoe cocen-
CTBG B Halle BpEMsi NOYTY HurAe He HabA0Aaercs, TaK KK TYHApa
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W CTenbk Be3fe pa3neneHH MoAcCoM NeCOB, OHO MOXET HUMEThb MECTO TOARKO
¥ rpaHAll XOMOLHOIO AHTHUMKIOHA, HaoB0pOT, Mex/IeIHHKOBHE NEPHORW
OT/NHYaAuCh Oolice BIAKHHM KJIWMATOM (06 STOM TOBOPAT OCTaTKH 60g0T
Aaxe B TOPHHX 06qacTAX Anbn) @ BH3BAAH K XH3HM DPacCTUTeABHOCTD,
OYeHb TMOXOWYH Ha 3HAKOMY0 HaM DACTHTENLHOCTH CPENHAX IIHPOT.
B Cpenues Eppone B 3TO BpeMf POCHAM HAa MeCTe TYHApD M cTemeH Jenuu-
KOBOTO Mepnoja neca W3 eny, CocHul, ay6a, uepHOH oOabXu, Gyka, NMnmel,
TOMOAR 4 T. X. Hexoropuwle pacraTelbHNe OCTATHH YHA3WBANOT HAIKE HA
Gonee TemAHH KAMMAT NO CPAaBHEHWIO € HalluM; TaK, BUHOCPafHaA J103a
K MarHOMKA HE PAcTyT Tenepb B ceBePHoH 4acTu [epMamni B IMKOM BuRe
T2y, TA¢ OHY DOCAH B TedyeBHE MeX/IeAHNKOBHX NEeDHOLOB.

QcraTku pPOROMEHAPOHA, He NEPeHOCAUero 3acyXH, AOKA3HBAKT, YTO
B 3TO BPEMA KOJMUYECTBO OCAAKOB OHI0 me MeHee 1000 .

Cepep AMepuxy B YeTBePTHYHHH nepnox OB 3aHAT OOLINPHEIM NENHH-
KOM, KOTOpHH# B pafione Beankux ozep goctaran 38° ceBepHON WHPOTH.
U,eHTp odeneHeddd, OTKyxa pacrekancs nex, HAXOAUJACS BHAYaA€ HaAnL
I'ynaoHoBHM 3annBoM, 3aTem H#Had JlaGpagopoM. ITOT AeJHHK KMET TOXe
PAA HACTYHAHHA W OTCTYMAHHA, KOTOPHE HETPYAHO OTOXACCTBUTHL ¢ COOT-
BETCTBYOUIMMH JeAHNKOBHMH HEPDHOAAMH EBpOIIbl, T. €. COorjacoBaTe
C xpuBOit X043 O6AYYEHHT 3eMIH.

Bre o6naactn onefeHenns ¥ 8 CeBepHoH AMepyKe HIXORATCR OGIWHPHEE
OT/IOMEHHA YeTBEPTHYHOIO N8CCa, BHHECEHHOTO W3 PaROHOB J/IEAHHKOBLIX
MOpeH CHJILHBIMH AHTHUMKAOHANLHEIMM BeTpami. B aro#t ymepenroH yacru
CepepHoli AMepHXH YeTBepTHUHLIE NePHOR OGN $OraT OCaAKaMH, ¥ YpOBerb
BOJ, Hanpumep, B o03epax Beankoro GaccelHa (6eccTounod ofaacru
Mexny Cneppoll-Hesamo#i u CkanuctwMy ropamu) CTONX TI'OpPazio BRiue,
YeM B Halue BDPEMs, KOTAA MH HMeeM 3/ech YXXe IONOCY CYyOTPOITMYECKHX
NMOAYNYCTHHB., OTO GO/bIIOE KOAMYECTBO OCAAKOB OGBACHAETCA TeM, YTO
Gnaronaps 0§onee IOKHOMY INOAOMEHHI) NMOMOCa ¥ GIN30CTH OTPOMHOFO
A€ HHKA TJIaBHbHE NYTH LHKAOHOB He NPOXOAHAN 4Yepe3 Huio-dayHianewn
# Benuxue o3epa, Kax Tenepb, 4 ORIKE OTTeCREHH GOMLIUKM AHTHUUKAOHOM
K 1Ory ® CnefoBaJu BIONb OeperoB MexcHKaHCKOro 3anuea. Bo Bpems
MEX/IEAHNKOBHX NEPUONOB OTCTYIIEEHE XOJMORHOTO AaHTHUMKIOHA HO3BOHIO
BHOBb ABHXYIXAMCA MUHHMYMaM JAaBJeHWE IMPOHHKATb pafee K ceBepy.
Takum 06pazoM CeBgpHAA rPAHKIA CYXHX 06/aaCTed PHTMUUECKH kone6anach
napanajsenkHO OTCTYNAHHIO ©  HACTYNAWMHI0O JAeRHUKA, Xaxe MHe3aBHCHMO
OT A3MeHEHWS NOAOKeRHA NOACcA. ITi KONCOAHU IPAHHUB CYSHX CyGe-
TPOMMKOB GWAY 3aMETHH He TONLKO B AMEDHKE: B UETBePTUYHOM MEPHOLE
He Ttoabko Kacnufickoe M ApanbckOe MOps 3aHHMaAM ropasfo Oofbluee
NpOCTPaHCTBO, HG K ypoBeds ozep Llentpansnoft Asnn croah or 10 go
75 4 BHINE COBDEMEHHOrO, Ha CyxOM Teneph ocTpoBe Ckupoce (B rpe-
yeckoM Apxunenare} poc poaOAeHRPOH, TpeGytouMil oOueHb BAAKHOrO
KanMatd, Bce 370 oObscusercs Gojee IOKHHM MOIOMEHHEM NOACA NYCTHHE
B Espone u Cpeanedt Azny. .

Jlio60nuTHO, YTO B YeTREPTHYHOM NepHode AASCKAa H CeBEpPO-BOCTOYHAA
Aausg obramanu Gosce TemAWM KAKMATOM, UeM Tenepb, TaM, Iie MEl BUIWM
B Haule Bpems oOfmupHellmne B Mupe JefHHKH (HanpuMep Manacnuua),
‘TOrza HAXOAMNHCH TOABKO HE3HAYHTEALHHE MacCH JAbJa HA OTACAbHHX
BepudHax. Te ornoxeHns wcKonaeMoro JAbma, KOTOpHE MW HAaXORUM
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ceftuac moA 3amMTOR noaxdeMwHX HacnoeHHH Topda u np. Ha ceaepe
CubGupu u na HopocHOHPCKHX 0-BaxX, HECOMHEHHO, HMelOT ApesHee MPOoNC-
xoxaenne (OTHOCATCH K MHOMEHOBOMY mep#ORy). B HuX coxpasmauce
TPYNH HHBOTHHX (MAMOHTOB, HOCOPOrOB), TONABIIKX B TPEWMHN H MOXOCTH
aTOre NOrpeGeHHOr0 JbJA2; HO HET COMHEHHS, YTO M MAMOHTH M Haffeunas
TaM DaCTHTENbHOCTD YETEEPTHYHOIO NEPHO2 MOTVIM XHTEL TOJNBKO B KAHMare,
BHAYHTEABHO 60Jice TEM/JOM, WeM COCHOACTBYIOMIKR TaM Teuepdh, Mil 3HaeM,
H3fIDUMED, 4TO A7 APEBECHOR DACTHTENBHOCTH HYXHA JETHAA TeMIeparypa
ue wuwe 10° (rorza, xax #a HosocuGupcKux 0-pax cpemmn TEMIIePaTypa:
niols okoxo 3°).

Boctounas Asug muMena, B HORBEDTHIROM MEPHORE HECKOTbKO Gonee
YennnK KauMar, YeM Teheps, mpeiné mro Gnaronaps H3MEHeHHOMY
ROAOMKERNO NOAI0ea (WHpOTH GHaw ueuuue; '€y B Hawe BpeMs, MPHMcDHO
Ha 15°). 310 MOATBEPIKAAIOT H HEKOTOPHE OCT3PKH KUBOTHHX # pacTenah,
HafiieHHBe B SINOHKH. .

B navane quBep'ruqr;rom nepuona IO)KH?H AMepHika, TAKXKE U €€ AHTUIOL
{Bocroyran Aasus), oﬁaa,uaaa,ﬁonee TEANLM KAHMATOM; HO K KOHLY 3TOro
nepuosa, Koraa noxoc ffuwen néyTA B TO Me RONOKEHHE, KOTOPOE OH -
3aHMMQEET B HAlIE BPEMS, HA I0XHONR OKOHeYHOCTH aMEPHKAHCKOrO MaTepHKa
06pa30Bannch  AOROALHG 3WAUMTEABHHE Remjumkyu. Kak aerko Bnaets
u3 Tabauy MunagoBHY2, B 1I0XKHOM NOAYIADHH NoCJAefHee GOAbLoe
onefentsne ROAMHD OLIAO WMETh MECTO 3HAUNTE/JBHO MO3JHEE, YEM BIODM-
CKafl (pasa cCeBEPHOIO NOAYWApHS, NPUXOAACH mPeMepHo sa 30 000 zer
A0 HAWEro BpeMeHH, TaK YTO MOXKHO CYHTaTh, 4YTO B palone OrueuwoH
3emMan NefHHKH JeXHMKOBOrO HEDHOMA OTCTYIIMAH COBCEM HENABHO. ABCTpa-
mmg u Hosan 3enanauqa apasoTca antHanogod Esponw u  Amepuxi,
H, CAeROBATENBHO, H3weHeHHA NIIHPOT HEMH B HHX K OARHAKQBWM Clef-
cTouaM, COBEPWEHHO TaK e MN AO/KHH OXHAATH, YTQ-TaM HaGHORRIUCH.
¥ nepuukospie nepuomk. Opuako Arcrpamufickve Aavoul w CoayGuie ropum
BABOE HHXe eBpOIeHCKHX, K B YEeTBEDTHUHOM TePHOAe HX WAPOTA HUKOrma
He npephmana 60° Tagk uTe ofNefedeHue OLXO 32ECh HEIHAUNTENLHLIM, .
ocrabnaace eule OAH30CTRI0 Mopst. He Momer GHT: M peun O HaAHYHH
‘GOXBUAMX TPOCTPAHCTS MATEPHWKOBOTO AbA2 8 ABCTPaNHH B YeTBEDTHYHHA
nepHoOx.

OCTATRY KHBOTHHX, OUeHb [OXONHX Ha COBPEMEHHHX, AOKA3aNBAKT,.

, 4TO B ABCTDa/IHH B TE BpeMeH2 TOCMOACTBOBAA TENAKA HIH YHEDEHHHR KaHMAT. .

B nacrosimee BpeMs TDYAHO COMHEBaTHCS B TOM, YTO HNepeMelleHHs
NONIOCOB W MATEDHKOB B reQROrMYecKHe SIOXH B TOH HAN MHOR Mepe
HMeau mecto. He ropops o JApYrax MHOTOYHCAEHHHX NOKA8aTeNBbCTBAX,,
Ge3 5TOr0 RONYIIEHHR OO0 Obt GECKOHEUMO TPYAHO NPUBECTA B CUCTEMY
# OOBACHHTD BCE Te CBHACTENHCTBA O K/AMMATE TeONOTHYECKHX [MeDHOAOS, .
KOTODWe HaM HageCTHH. C TOHKW 3PEHAA OAMCATENbHWR HayK NEpEMemEnua
IOMI0Ca MOXHO CYHTATH NOKAIaHHWIMH.

"~ He 7Tax maBno (1932~1933) MnnankoBWy, 5TOT HEyTOMUMBMA nCCae--
ROBATEJNb NAALOKIHMATA, CREAAN MOMUTKY NMOCTPOHThH TEOPHIO NMepeMellenuit .
TIOMOCOB, HCXOAH H3 MOHSTHA KiacCHueckof MexanukH, IIpHHAB, 4TO HEHTP -
THKECTH BCEX MATePHKOBHX [JHG OCTasajCd HenmopsuufmM (ynpoinas
3anauy), Munrankosuy Hamlea, 4TO MOAIGC 3eMAH B TEYEHHE TEONOrHYECKHX
300X HO/MKeH GbWA ONMHCATh KPUBYIO NpPHMEPHO OT [4BafiCKUX Q-BOR uepes:
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Anscky K €ro COBDEMEHHOMY NONOMEHHIO, YTOOH B OyAayluleM CMecTHThRCH
K ycrsio Ilewopu. B mone3y 970r0 BHBORA TOBOPAT reOAOTHYECKHE
MaHHEE B TAKOR e Mepe, KaK ¥ HMMA aBTOpd; HO Teopud Mmuaarkosnua
Bl3BaNa TAKHE OMECTOUEHHHE HaMaiKH paja uccaerosgrenedt (Gpocaioumue,
npasja, OoabLie BCero TeHk Ha WX ABTOPOB), 4TO cefluac eme npexne~
BPEMEHHO TOBODHTH C YBEPEHHOCTB O (H3HUECKMX OGOCHOBAHHAX
nepeMemieHHs NOMIOCOB. .
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