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3aKOH paHroBOro pacnpeie/ieHHs SBIACTCA OfHUM M3
HauGoyiee OBIIMX 3aKOHOB Pa3BATHA JIOGOH CHCTEMBI:
TeXHHYECKOH, GHONIOrHYECKOM, counansHoi. OCHOBHBIMH
TNOHATUSMH PDAHTOBOTO AHANM3A ABIAIOTCA LEHOI, DCOGE,
MONyIATHS, paHKHPOBaHKE. I]en030M Ha3bIBAIOT MHOTO-
HHCICHHYIO COBOKYITHOCTh 0cobeii. Konwiectso ocofel B
LEHO3E - MOIMHOCTH NONyJisUMH. DTH NOHATHA nepene-
CeHbl M3 TCOPHH GHONEHO30B B TEXHHMKY mpodeccopom
MB3H B.U. KynpunssiM ("GHoneno3" - coobmectso) [1-3].
B TexuuKe 0cOGM - TEXHHYECKHE H3JeTHA, TEXHHYCCKHE
TAPAMETPEI, @ COBOKYTHOCTH TEXHHUCCKHX WaNemill Wi
napameTpos (0coGei) Ha3bIBAIOT TEXHOLEHO3OM.

Tlepsas npouenypa B pAHrOBOM AHATH3E - PAHICUPO-
éanue - NOCTPOEHHE TOCNE/I0BATENLHOCTH 3HAUCHHIf Ma-
PpaMeTpa, TMOCTABEHHEIX COOTBETCTBEHHO paury Pan 2 -
370 HOMep 0co0M MO MOPAAKY B DAHrOBOM pacmpenene-
Hun. TIepBEIii HOMep NPHCBAMBAETCA OCOOH C MAKCHMATS-
HBIM 3HAYEHMEM HapameTpa U Tak sanee. [lo B.H. Kynpu-
HY NapaMETPHYECKHH 3aKOH PaHTOBOrO pACTPENeneHHs
ocobeit (H-pacnpedenenue) wmeer Bun runepGosb [1]:
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THE A - MaKCHMATBHOE 3HAUCHAE napametpa ocobu ¢ paH-
TOM 1, T.e. B TIepBOIi TouKe (WK KO3(HUMEHT ANMPOKCH-
MAIMK), T - paHToBbI HoMep, P - paHroBsIlt kKoadduumenT,
XapaKTepH3YIOIAii CTENeHh KPYTH3HEI KPHBOI pacrpenene-
ww, (s Texsouenosos: 0,5 < B £ 1,5) [1-3]. Cupasem-
BOCTh 3TOr0 3aKOHA JUIA COLMANBHBIX (NEIarorHYecKnx)
cHCTeM TakKe ycraHomneHa [4]. Tefaroruueckue CHCTEMBI:
TIKO/BHBIE KOJUIEKTHBBI, KIACCHI, ydeOHble rpynimbl npes-
CTaBIAIOT COGOH PAHTOBBIC CHCTEMBI, /U1 KOTOPBIX 1I€eco-
OSPEBHO HMCTIONIB30BAHNE PAHIOBOIO aHAIH3A B TEXHOJIOTHH
OUEHKH M KORTPOJIS KayecTsa 0Opasopanus [4,5].

TioGoe pealbHOE PABroBOE PACIPEENCHUE OTARYA-
eTcA 0T HieanbHOTo. TIpH KX CpaBHEHUH JCTAIOT BHIBOA:
YTO HYXKHO CAENaTh B LieHO3e, 4T00BI TOYKH peajis-
HOIi KPHBOIi JIerNii Ha MACAIbHYI0 KpHBYI0. DTa npo-
ueaypa 0603Ha4aeT HaNpaB/IeHne ONMUMUIAHUU TEXHO-
1o ~COLIHO-1IEHO30B: ONpE/eACHIE CDUCDGOB, CpeacTs u
KDHTEepDHEB €ro Yiy4lleHud, KOTOpOe OCYIEeCTBAseTCH
HBYMA (T TAMH:

HomenKnaTypHas ONTHMH3ALMA - e/eHANPABICHHOS
H3MEHeHHE COCTaBa LIeHO3a ~ OTceB Cmabsix ocobeid, yer-
pemysiolliee BHAOBOE pacnpelelieHHe Uero3a no hopme K
KaHOHUecKkoMy (oGpastoBoMy, mueanbHoMy). 2. IMapa-
METpHYecKask ONTHMMIAUAR - LEMCHANPABICHHOS YiIyd-
IIEHNE NAPAMETPOB OT/CNBHBIX 0CO0eH, IPUBOAAILIEE LEHO3
Kk 6osiee yCTOHIABOMY H 3)PEKTHBHOMY COCTOSHHIO.

KakoBs! rpaHHLE NPHMEHHMOCTH 3TOTO 3aKoHa? B Ha-
crosiueit paGoTe MPHBENICHHI PE3yNLTATH MPOBEPKH NMpH-
MEHHMOCTH 3aKOHA DGHTOBOIO PAacrpesieNieHns K BCeneH-
ckoMy macmTaby.

TlepebiM waroM Gbio NPMMEHEHUE PAHTOBOTO ARANAZA
K CONHEYHOI CHCTEME, B KOTOPOH IIAHETH! ABJISIOTCH 0CO-

6amn. Pamkupyembllf napamerp - macca riaser. Camas
MaccHBHaA nnaHeTa - lOmuTep HMeeT paHroBElif Homep r =
1, Catypr - r =2, Hentys - r =3 1 T.1. Kpusas panrosoro
PACHPE/ICNIEHHs MACC IUIAHET M OT DaHroBOTO HOMepa
0co6H T, MOCTPOCHHAA 1O JAHHBIM CHpaBouHHKa [6, c.
975], nmeer runepGonuueckuit Bux (puc. 1). Anmpokcu-
MauMs 3KCTIEPUMEHTAIBHON KDVBOH NOMOMLIBIO KOMIIBHO-
Npucﬁ nporpamMmbl rnokasana MareMaTHYeCKYI0 3aBHCH-

MOCTb, COOTBETCTBYIOIIYIO 3akoHy (1): M=A/r B, roe A
=318, B =2,5, r - paur. M3 puc. 1 BagHo, 410 0C06H No2
(nmapeta ¢ paHroBeIM HoMepoM r=2 CaTypH) Pe3ko BhITa-
JaeT W3 TEOPETHYECKOH KPHMBOH.

Mo npasmwiaM ONTHMM3AUMH CHCTEMBl 3Ta TOWKA
JIOTDKAA NexaTh Ha KpUBOH. Ecim npeanonokaTh cymect-
BOBaHHE B JANEKOM NMPOULIOM MWianeTs! PastoH ¢ paHro-
BBIM HOMEpOM 3, KOTOpas PACIaNach HA KyCKH W3-3a TIPH-
smBRbIX cwt IOmmtepa (Gonburylo wacTh 3TOH IUTAHETH!
NOrNnoTHI IOI'IW\"CP, 4 MCHBIIAA YaCTh CYIIECTBYET U MO-
HbIHE B BHJE MOSCA ACTEPOHJOB MEXAy !OHHTCPOM H
Mapcowm), Torjia sKcnepHMeRTanbHbIl rpaduk pactaHeTcs
TaK, K&k Ha puc.2 u Syset Nyuiie COBNANATH C TeOpeTHYS-
CKoli KpHBO# ¢ mapametpamu A=318; f =2,1.
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Prc. 1. Kpusas paHroBoro pacnpezieleHHs Macc IUiaHeT
ConueqHoif cacTeMms!, rae M - Macca IuiageT, BelpaxkeHHas
B Maccax 3eman M 3.
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Puc. 2. Kpupas pauroBoro pacnpesencris Macc IulaHeT
CoTHEUHO# CHCTEMEL, B KOTOPYIO BXOIMT INIaHeTa PasTon
C PAHTOBBIM HOMEPOM 3.

Tlo rpauxy-Guina mpoM3BeneHa oneHka maccel da-
3TOHa, KOTOpad OKasanack paBHOH mpuMepno 30 Maccam
e,

TpuBenEnyble GaHTa3HA HA B KOEM CITyuae He NpeTeH-
JYIOT HA YCTAHOBJICHNC WCTHHEL, 3 JIMIND ASMOBCTPHPYIOT
TIPOTHOCTHYECKHE BO3MOKHOCTH DaHTOBOO AHATH3A H
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Puc. 3. Panrosoe pacnpenenenue cnyTuuxos CatypHa no
ZMamMeTpaM.
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Puc. 4. Paurosoe pacnpefieNieHHe Macc CIyTHHKOB CaTypHa.

ParkupoBanue 15-u cnyTHHKOB VpaHa MO TepHOXaM
oGpauieHis BOKPYT IUTAHETE! [6] MO3BOMMMK MOMydHTH 32-
BUCHMOCTS HIEPGONHIECKOr0 THMA, ANMpPOKCHMHPOBAH-
Hyio K (opmyne (1) ¢ napaverpamn A=13,5, = 1,43. Pan-
FOBOE Pacrnpe/ieicHHe 3THX XK€ CITYyTHHKOB 10 pacCTOAHHIO
1o nuiaHeTst npejicTasiser coboil H-pacnpenenenue (1), B
koropoM A=600000, B= 0,95. IlomyyeHst Taike KpHBbIE
panrosoro H-pacnpenenenus crmythukos HenTyna no aua-
metpy: D=2700/"1.8 1 no paccrosnmio 10 mianetsl: R =35
513 400/r"3.8, koTopele He NPENCTABNCHBI 31€Ch, BBHIY
OrpaHHieHHOCTH 00bEMa myGanKauwm.

TIpusengHRbIE NAHHbIE YKA3bIBAIOT Ha CHIPABELIMBOCTE
3aKOHA PAHTOBOTO pacmpe/eNieHHs B npeenax ConHeuHoi
cucTeMsl. Pawxuposaune no macce 15-u Grmuanexaluux k
ConueuHoil CHCTeMe Ta/lakTHK 1o JaHHbM [6, c. 986] no-
3BONMIO TIOCTPOHT KPHBYIO PAHTOBOTO PacTpeieNeHus
ITHX TNIAKTHK 1O MaccaM (PHC.5) M TeOpeTHUeCKylO Kpi-
BYIO aNMpPOKCHMALIHH, COOTBETCTBYIOLLYIO 3aBHCHMOCTH (1),

rae A=1000; B = 1,77.
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Puc. 5. PanroBoe pacnpenenenue no macce 15-u 6miznexa-
mx k Conseuroii cucreme ranakTuk. Mc - macca ConHua.
Puic. 6 n300paxaeT IKCIEPHMEHTANILHYIO H ATIPOKCH-
mupoBanHyio (T=76/(r"0,85) kpuBbie paHroBOro pacrpe-
JZICHeHHs KOMET 10 nepioy obpamerus Bokpyr ComHia
[6. ¢978]; puc.7 - H-pacnipenencHue PEHTTEHOBCKKX
nynibcapos mo ceeTimocty (7, ¢.112]: L = 421025/r°1.96,

rue L- cBeTUMOCT , T - PaHr.
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Puc. 6. Panrosoe pacrpeieieHue KOMET 1o nepuoay oG-
patuenus Bokpyr Conuna.
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Puc. 7. Panrosoe pacnpenesicHue peHTTEHOBCKAX MyJbCa-
pOB 1o cBeTUMOCTH, rie Le - caermocts Comiua

Tomyyens! Taioke pakrosbie H-pacnpenenenns cambx
APKHX 3Be3] Ha HeGe TO JammBIM ataca 3pE3AHOre Heba
[8, c.8], nepHONOB MOMYNpaBHIBHAIX TIEPEMEHHEIX 3BE3N
TIO IAHHBIM aCTPOHOMMYECKOro kanenxaps [9, c.160] (e
npreozaTces). KocMmdeckas pacnpocTpaHEHHOCTh OCHOB-
HBIX 3IEMEHTOB B PAHTOBOM PACTIPEICCHHH C AINPOKCH-
manueii no gopmyrne (1), npeacrasnesa Ha puc. 8, rze f =
6,2; A=10"12 - uHCcIIO, OTPAXKAIOMEe MAKCHMANBHYIO pac-
TMPOCTPAHEHHOCTH BOJIOPOZIA B kocMoce. Crrelyiomny no
PAHTy pacnpOCTPAaHEHHBIM 3/EMEHTOM ABNAETCA Temuii
(N=10"11,2), Tpetsum - xucnopox (N=108,95), yersép-
THIM - HecuN(N=10’\8,7), wT.a. [6, ¢.990].
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Puc. 8. Kocmuyeckas pacnpocTpaHEHHOCTE OCHOBHBIX
3JIEMEHTOB B 3aBHCHMOCTH OT PAHTOBOTO HOMEPA.
TlocTpoenue paccMOTpeHHBIX B paBoTe rpadukon He
ABNANOCH BHIGOPOUHEIM WIH TENeHanpaBIeHHsIM. Bpanucs
mobble TaOMHLUE! ACTPOHOMHYECKHX BENHYHH, MONANalo-
IIMXCA MO PYKY M HamGoNee NONHO OTPAKAIOIIME Napa-
METpHYECKHe XapaKTEePHCTHKH Lexo3a. K npumepy, e
TIPEACTABMSETCA BOIMOXKHLIM TIOCTPOMTL H - pacmpenerne-
HUs 1 cryTHHKOB FOmmTepa, Tak Kak M3 22-X H3BECTHBIX
CITYTHUKOB, JIHIIb 15 16-TH OnpeaeseHsl H Omy6IHKOBa-
Hbl IAHHBIE O IHAMETPAX, & 0 Maccax JIMIIb I YeTRIPEX.
3akon paHrogoro pacnpenencuus (1) He mpencraniser
coBoii He4TO OCOBEHHO, A SBISETCA NHLLIL OJHAM W3 TIPOTB-
nenui (OTpaXKeHHEM) BEITHKHX KJIACCHYECKHX rHTiepGone-
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PRIDKHPYETCH PACCTOSHUE MEWKIY TeNaMH, NPHYEM, panro-

Baie koadduumentst B=1 i P=2; A= GMm (3akoH Taro-

Terux), A= kqlq2 (3akon Kynoma), A= k Iy I (3axon Am-

Tiepa) , a TaloKe JIPYIHX 32KOHOB (3AKOHA KBAHTOBAHHS SHEP~

THU B aToMe Bosiopona E= =5 A€ N - paHroBLI HoMep
n

IHEPreTHYECKOro YPOBHA M T.1L). TakoB Halll €MHBIT Mup.

TlonyyenHLle Pe3ysTATl OKA3BIBAIOT, YTO 3AKOH Na-
PaMeTpiueckoro paxroporo H-pacnpenenemus cripasen-
7B B MacuTabe CONHETHOM CHCTEMB! H IPHMEHUM K NPO-
Lieccam BCEJIEHCKOTo Maciutaba.
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KOCMMYECKME ®AKTOPbI TIJIOBAJIBHOI
HUPKYJISIIAH ATMOC®EPBL.
Ilazues P.M.

Bawkupcruii zocydapemeennsiii nedazozuseckuii YHusep-
cumen, xageopa HTCO. 450102, 2. Vgha, Oxmabpscruii
paiion, ceno Hazaeso, ya. Hosas 1.

TIpoGneMa COBPEMEHHOrO MIMEHEHHS KTHMATA M ero
HQNTOCPOYHOrO NPOTHO32 OCTACTCA OAHOH W3 CaMbiX
TPYAHBIX HAYYHBIX TNPOGNEM BBHAY MCKMIOYHTENLHOI
CIIOXKHOCTH ee pelmeHus.

HeraTusHoe BIMAHHE NPHPONHLIX FBACHMH HA SKOHO-
MHYECKYIO W COLMANBHYIO KH3Hb MMPOBOTO cooGImecTsa
nocroAHKo pacter. OGume motepu B Mupe [1,2], Hero-
CPEACTBEHHO CBA3AHHBIE CO CTAXMMHEIMH GEICTRUAMH,
BO3POC/H B nepHoll ¢ 1960 no 1990 rox B 40 pas. B 1995
roay norepu cocrapuan 180 mapa. nontapos CILIA.

OBumit ymeps oT mpupoamsix karactpod 3a mepuon
1987-1997 B0 Beem MHpe cocTaBM okono 700 Mapa. kox-
J1apoB [3]. YHCI0 NOCTPasaBuInX OT CTHXHIMHbLIX GecTBHii
€XKEro/iHo B Teyennu 1970- 1994 r.r. coctaenno 135 mim.
4enosek [4] . B pesynbrate cTuxuifibix Gencreuil B Tee-
HHE MOCHCAHAX 25 JIET TOTHGIIO Cobilile 3 MIH. Yenosek. B
1980 ropax Gonee 700 TriCY YenoBek mornGiun B pesynb-
TaTe HENOCPEACTBEHHBIX BO3AEHCTBHI ONAcHBIX ABNCHUIH
MPHPOJEL, BKNIOYAA NABOJKH H 3aCYXH.

Tlo nawum pacyeram nox HeficTBMEM CHIIBI B3AHMO-
neiictaus Connua u mianer [5-7) noromHo - KIMMaTHYe-
CKHE yCTOBMA 32 MOCIENHAE FOfIbl NOBTOPAIOTCA Yepe3 24
rofa. 3HauMTeNbHLIE KIMMATHYECKHE W3MeHenus [8] mo-
CHE/IHMX JIET OOBACHSIOTCA THICAYENETHAMY UMKIAMU
CONHeYHOH akTHBHOCTH [9], mapHukossM sddextom CO,
{10], BerGpocamis auTpororernoro asposons (11,12]. Op-
HAKO [NABHBIE NPHYMHBL CTONIb IHAYHTESLHBIX H3MEHEHHI
KIHMATa B KOHLE 20 CTONETHA H Havae TPETbero ThCsge-
JNIETHA OCTAIOTCA HEBBIACHEHHBIMI.

Tlotenenue npoucxomuT Ha (oke ycTolunBOro pocta
KOHUCHTPALHMH MAaPHHKOBBIX Ta308, U B IEPBYIO Ouepesh
ZMOKCHIA Yriepofia, 3aMETHOTO YMEHbIUEHAR 0BIEro co-
LEPKAHHA ATMOC(EPHOTO 030HA ¥ NMOXONONAHHA HMKHeil
crpatocepst [13]. Kpaiitie npoTHBOpeYHBE MHEHHS yue-
HbIX HA MOCNE/ICTRAS TIOGAILHONO NOTEMIEHHS ~ OT KO-
Noruyeckoii Karactpodst [14,] no 6onsmoro Gnara [15].

HonyckaeTcs npeanonokennue, COMacHo KOTOpOMY M3~
3a Gbictporo Hakousnenus CO; B atvocdepe (8 1995 romy
JOCTHIHYT' HICCTH MUITHADAHEIA ypoBeHs BhIGpOCca yrie-
PORa) uenoBeuecTBO B OMKAlee BPEMA CTOJKHETCA C
U3MEHCHHAMH KIIMMaTa, KOTOpbIe B ASCATKH pa3 NpeBBICAT
€CTECTBERHBIE TEMITHL.

Bospacter BeposTHOCTs HaBoZHeHHH, 3aCYX K APYrHX
AHOMAIHHBIX SBICHMHA C PAPYIIHTENLHBIMA HENPE/CKasye-
MbMH nocrezicteramu [16]. Hexotopsie yuensie [17] caa-
IHIBAIOT USMEREHHE KIMMATA C HIMEHEHHEM KORLEHTDAUHH
030Ha B HitKHell cTparochepe. ;

3a nocneanme 20 net ¢ 1979 no 1999 roa ofuiee co-
IEPKAHHE 030HA YMEHBUIMIOCH B 3UMHe-BECeHHHH NepH-
oz B atMocepe B ymepeHHBIX mupotax CeBepHOTO mo-
nymapua Ha 5% [18]. Kak BuaiM, HeT eIMHOro 0JHO3HAY-
HOTO B3IJ19/1a HA TEHE3HC COBPEMEHHOT0 KANMATA,

Hayka o xmiMate GypHo pa3siBaeTcs, HO noka HeT ofi-
HOSHAYHOTO OOBACHEHIA MPHYHH POPMHPOBAHMA KIUMATA
B CTOPOHY MOXOJNONAHMS, NOTEMUIEHNS, CYXOCTH HIH YB~
NKHEHWSL. [IpeOBbINUCTCHUS KAUMAMUNECKIX IKCMpPeMy~
MOG WU COIOUHNE KONUHECIMGEHHHX MEGPUT ONR NPOZHOIA
USMEHENUI KAUMAMA KaxCymes Hecocmoamenshuimu, M-
MeHeHWw: K1uMama BCNeICTBIE FeOXMMHYECKOH IBOMOLIH
aTMOcheps! ¥ rApOCHepL, NPUIHBHOMH SBOOLIN CHCTE-
Mol 3emns-JlyHa, JBWKEHHS KOHTMHEHTOB M IIONIOCOB,
Ko/leGaHu i HAKNOHa SKBATOPa 3eMIH K IUIOCKOCTH €€ Op-
GHTEL, a TaK e 2IEMEHTOB 3eMHO opbHTH 10a JeHCcTBH~
eM Ha 3eM0 CHII MPHTMKEHHS OCTANLHBIX MUIAHET pac-
CHUMBIERIOMCA HQ COMHU MBLCRY U MUTAUOHEL 1em.

OTH pacyeTsl CBA3aHLI C HMEHEM IOrOCJABCKONO reo-
$usuxa C. Munanxesua. OfiHaKo 10 CHX TIOP HE BHISCHE-
Ha GUIMHECKan CYIHOCTs HIMEHEHIS KIHMATA 3 uCMO-
pueckuil nepuco, He W3BECTHBI MEXAHHMIMBI KOCMHUYECKHX
(haKTopos 0GpasoBaHus NOro/ibl, @ TAK ke HE CO3TAHA Teo-
pus 06pasoBanus 030Ha aTMOCHEDHL.

Obbacnenne rn0GabHOM LMPKYIAUMH aTMOCGEPBI,
obpasoBanie [ACCaTOB CBA3aHO ¢ MMeHamu JUk. Xewi
(1735) 1 Depenny (1856). B croeii pabote 1735 roxa shi-
JaiouIniics aurIMitCKuit yuensii k. Xeanu (G.Hadley)
nucan: «5 Aymaro, 4To HHKOMY 3 NHCABIINX HA 3TY TEMY,





