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Ipenmer u nenb padotsl: [lonyuenue u ananusz pacnpedeienuii Yucaa nadeHuti Memeopoudos (MUHUACMePOUd08) no ux suep-
2USIM C8EUEHUsl, CKOPOCMU, BbLCOME 0OIACMU MAKCUMATLHO20 C8EYEHUSL U 2€02PAPUUECKOMY MECTY PACHONIONCCHUSL.

Metons! u Metomonorus: C ucnonw3o08anuem CnymHukosou 6asvl OaHHbIX O CEEUeHUU TMOPMO3UBUXCSA 8 amMocepe 3emau
693 MuHUACMEPOUOO8 NOTYHeHbl OCHOBHbIE CINAMUCIMUYECKUE XAPAKMEPUCTUKYU UX RAPAMEMPO8.

Pesynbratel: [Io0meepoicdero, umo yucio nadeHutl MUHUACmepoudos 6blcmpo yovleaen npu Y8eaudeHul ux SHepeuy C6e4eHus.
Cpeoussi ckopocms Kocmuyeckux men ovina oxono 17.9 km/c. Bvicoma maxcumanvbHoeo ceeyenus yauje ce20 COCMAsIANd
28 +40 km. 3axon pacnpedeneHus Hucia 6mopeamyuxcs 6 ammocdepy 3emiu KOCMudeckux mei no 0012ome u wupome (nocie
UCKTIOYeHUsl WUPOMHOU 3a8UCUMOCTL), 00YCI08IeHHbIl 2eomempuet, OTU30K K PAGHOMEPHOMY.

Zaxumouenue: C ucnoib3oganuem 00CmamoiHo 60nbU020 MACCUBA OAHHBIX HAOIOOEHUTl OYeHeHbl OCHOBHbBIE CINAMUCTNUYeCcKUe
Xapaxmepucmuky Memeopoudos (MUHUACMepoudos).

Kutouessle ciioBa: 60ﬂu()bl, acmepou()bl Mempoeo2o pasmepda, CKOpocmbsb MMHMGCW!@pOMOOB, 8blcoma 001acmu MaKkCUMAIbHO20

ceeverus, cmamucmuvecKkue pacnpe()eﬂeﬂwz

1. BBenenue

Hccnenosanne nafieHnit JOCTaTOYHO KPYITHBIX KOC-
MUYECKUX Ted (MUHHUACTEpOMIOB) Ha 3eMIIIO SB-
JII€TCs aKTyaJIbHOM 3a7a4eil, IPEeNCTaBISIOIIEH 3Ha-
YUTEJbHBINA HAYYHBIM U IIPAKTUYECKUI HHTEPEC.

HayuHeblif nHTEpEC 3aKITI04aeTCsl B U3Yy4CHUN 00T~
IOTO KOJIM4ecTBa (PU3UUECKUX (U HE TONBKO PH3H-
4yecKuX ) 3 EKTOB U IPOIIECCOB, COMPOBOXKIAIOIINX
BTOP)KCHHE KOCMHUYECKUX Tell B atMocdepy 3emin
(cm., Hanpumep, [1-4]). Kak usBecTHo, nmpu 3TOM
BO3MYIIAIOTCS BCE IMOJICHUCTEMBI, BXOAAIIUE B CHUC-
TeMy 3emitst — atMocepa — HOHOChepa — MarHUTO-
chepa (cm., Hanpumep, [4-7]). CienoBaTenbHO,
MOSIBJIIETCS. BO3MOXKHOCTh BBISIBUTH HEIOCTATOYHO
U3yuYeHHBIE MPSIMbIC U OOpaTHbIC, TIOJIO0KUTEIbHBIC
U OTpUILIATENIbHBIE CBA3M MEXAY IOICHUCTEMaMH.
Hemaunyto ponp urpaet Taxxe KOJIUIECTBO MTPUTOKA
KOCMHMYECKOTO BEIIeCTBa Ha 3eMJII0, TPUBHOCHMOTO
MUHHACTEPOHIaMHU.

IIpakTHuecKkuil MHTEpEC 3AKIOYACTCS B OLEHKE
YacTOTHl MAJAEHUN KOCMHUYECKHX TeT W BO3MOXKHBIX
IIOCJIEACTBUI TAKUX COOBITHH. BaskHENIIINM ABIIIETCS
CBOEBPEMEHHOE Mpe/ICKa3aHue CTOJIKHOBEHHI METEO0-
powusoB ¢ Hael mianeTod. K coxxanenuto, B HaCTOSI-
ee BpeMs 3Ta NpoOieMa HaXOMUTCS B COCTOSIHUM,
JIAJICKOM OT ee periieHus. Tak, nageHune YensOnHCKoro
mereopouna 15 ¢espans 2013 T s xurenert Yenst-
OMHCKOI 00J1aCTH OKA3aJI0Ch ITOJHOM HEOXKHUIAHHOCTBIO,
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B pe3ynbrare 4dero nocrpanano 6onee 1600 genosek,
YaCTUYHO OBLIM pa3pyLleHbl MOCTpOoKU. HaneceHHbIH
yiep6 npessicuit 30 it notapos CHIA. Havasb-
Has KHHEeTH4YecKast SHepris YenssOnHCKOro MeTeopou-
na coctapnsna okono 1.44-10' JIx, a sneprus ce-
wenust — 3.75-10" JIx, HavaJlbHasi Macca — OKOJIO
11 kT, a pazmep — oxomno 18 m [8-12].

Oxa3pIBaeTCs, OMYTUMBIA yImepO 3emMisHaM
MOTYT HaHOCHUTh M MEHEe KPYITHble KOCMHUYECKHe
tena. Hanpumep, B3peiB ButrMckoro kocMudecko-
ro tena Ha BeicoTe Okojio 30 KM Hal CHOMpPCKOM
tairoii 24 centsops 2004 1. mpuBeN K YaCTHIHOMY
MOBPEXKICHHMIO Jieca Ha ruiomiau okoso 300 kv? [12].
Ecnu 6b1 mogoOHOE COOBITHE MPOU3OIIO HAJ TO-
POACKON MECTHOCTBIO, TPABMUPOBAHUS U 1aXKe CMep-
TEH €ro XUTEIIM BPSJI JIM yIaloch OBl M30€KaTh.
A Benb HaYaJIbHASI KHHETUYECKast YHEPTHsl MUHHAAC-
Tepoua OblIa Beero auib okono 10" JIxk, sHeprus
cBeueHust — okono 10" JIx, HagalmpbHas Macca —
okoso 50 T u pasmep — okoio 3 M. bornee Toro, mpu
OTIPEJIENIEHHBIX YCIOBUSIX BO3MOXHO JOCTHKEHHE
MOBEPXHOCTH 3eMJI KOCMUYECKUMU TeJIaMU pa3Me-
poMm d >2 ™ (cM., Hapumep, [13]). IIpu s3Tom BO3-
MOJKHBI 00pa3oBaHue KpaTtepa auamerpoM (5+10)d
U TIyOWHOU OKOJIO 2d, a TakKe YacTUYHBIC pa3py-
mieHust B paguyce 10 10 xm u Gomnee.

Bonbmoit uHTEpEC NPENCTaBIAIOT TaKke (Pu3n-
KO-XUMHUYECKHUI U TeOXUMUYECKUN aHATU3bI HAMICH-
HBIX MeTeOpUTOB. OHU MO3BOJISIFOT HE TOJIBKO yTOU-
HUTH MPOIIECCHI B3aNMOICHCTBHS KOCMUYECKOTO Tela
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¢ arMoc(epoit 3emiiu, HO U MPOJUTH CBET HA IPO-
LECChl, OTHOCSIIUECS K MOMEHTaM oOpa3oBaHUA
BemecTBa B COJTHEYHOH cUcTEMeE.

Lenbto HacTosIIEH pabOTHI SBIISIETCS MOTyYeHHE
U aHAJIM3 pacHpeAesieHNus YKcia NageHnil KpyIHbIX
METEOpOHIOB (MUHHACTEPOUIOB) 10 WX IHEPTHIM
CBEUEHUS], HAUYaJIbHOI CKOPOCTH, BBICOTE OOJIACTH
MaKCUMaJIbHOTO CBEUEHHS U reorpaduueckomy
MECTY PaCIOJIOKECHUSI.

2. O0ume cBexeHus

JList cTaTHCTHYECKOTo aHaN3a HCIoIb30Baach Oasa
HaOmonarensHbIX JaHHBIX HACA [http:/neo.jpl.nasa.
gov/fireballs/]. Ona mosy4yeHa Mpu MOMOIIU TJIO-
0aJIbHOM CITy THUKOBOM CHCTEMbI KOHTPOJISI KOCMUYEC-
KOTo MPOCTpPaHCTBa, paspadboranHoit B CIIA [14].
[Tpu momonu nHpaKpacHBIX JATIYMKOB CHCTEMA TT0-
3BOJIICT OOHAPY)KUBATh CBEUCHHUE MUHHACTEPOHIOB
C DHEpruey ceedyeHus £, He MeHee 210" Ix
U yAETbHONW MOIIHOCTHIO MCTOYHHMKA H3ITYUEHHUS
ne mMenee 10° Br/cp. DTHM mapameTpaM CBEUYEHHs
COOTBETCTBYIOT MUHUMAJIbHBIE Pa3Mepbl KOCMHYEC-
Kux Ten okoso 0.3+1 M B 3aBUCUMOCTH OT UX CO-
cTaBa ¥ 00bEMHOH MJIOTHOCTH.

B 6aze mannbix 3a 1994-2016 rr. umeercsa 693
Cllyyasl perUCTpaliy ApKUX OomunoB. DHeprus E,
B OTHMX perucrpanmusx mzmensercs ot 2-10' JIx
(Bcero 18 ciyuaes) mo 3.75-10" JIx (1 ciywaii —
BTOpKeHHE YessOMHCKOTO KOCMUYECKOTO Tema).

Kak oxa3zajnoch, INIOTHOCTb paclpezesieHus Ia-
JAIOIINX KOCMHYECKUX TEJ CYIIECTBEHHO 3aBUCHT
ot reorpaduueckux koopauHar (puc. 1). U3 puc. 1
BUIHO, YTO HauOOJbINAsl MIOTHOCTH UMEET MECTO
BONM3M reorpaduyueckoro skBaropa. [lo mepe yna-
JICHUs OT 9KBATOPA IUIOTHOCTH 3aMETHBIM 00pa3oM
yObIBaeT. JlonarorHoe pacupeneneHre O1IM3K0 K paB-
HOMEPHOMY.

B unTepBane BpeMenu, paBHOM 23 rosam, HabJIro-
JIaJioch BTOpKEHHE B aTMocdepy 3eMim He MeHee
693 xocmmueckux Ten. (Hekoropwie oOHapyxuBae-
MBI€ C TIOMOIILBIO CITyTHUKOB METEOPOH/IBI IO 3asBIIe-
Hto HACA B Ga3e maHHBIX OTCYTCTBYIOT.) CpenHee
€XKErOTHOE YWCII0 COOBITHI TP TaKOW CTATUCTHUKE
osnmsko k 30, pealbHO OHO OBLIO, MO-BUIUMOMY,
HECKOJIbKO Oonblie. Ecnu HCKITIOYHUTh MHUPOTHYIO 3a-
BUCHUMOCTb, TO OKa3bIBA€TCsl, YTO IUIOTHOCTH paciipe-
JIeTIeHUsI TTIAIAIONIMX Tell B CpefHeM OyleT HeH3MEH-
HO# — 0oKkomo 0.06 rox' Ha momamm 1 MitH KM°, T. €.

Puc. 1. PacipeneneHne MecT NaieHIH KOCMHYECKHX TeJI METPOBOTO pa3Mepa o 3eMHOMY II1apy
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Ha TUTOIIa ¥, OJTM3KOH K rutoma i YkpauHel. C yaeTom
ITUPOTHOU 3aBHCHMOCTH IIOTHOCTH, HAIIpUMEP Ha
mupore 60°, BABOE MEHBIIE, YeM Ha SKBaTOpE.

3. 3aBHCHMMOCTDH YMCJIA COOBITHIA
OT JHEPruM CBEYEHHS

ITockonbKy SHEprus CBEUEHHUs PA3IMIHBIX KOCMUYEC-
KHX TeJI U3MEHsIach 0oJiee 4eM Ha 4eThIpe MOopsiiKa
(ot 2- 10" mo 3.75-10" JIK), a 9rCITo MX aACHHUH —
Ooree yeM Ha J1Ba TIOPSIKA, 3aBUCUMOCTD YHCTIa CO-
OBITHIA OT MX SHEPI'MHU CBEUESHUS LIENIECO00Pa3HO Mpea-
CTaBUTH B JOrapupmMuueckoM Maciutade (puc. 2).
U3 puc. 2, a BUAHO, YTO 3aBUCUMOCTb JIOTapuQma
YrcIia COOBITUH OT JIorapugmMa SHEPTrHU CBEYEHUSI KOC-
MHYECKUX TN B IEPBOM MIPUOIMIKEHUH MOXKET OBITH
anmpoOKCUMHUPOBaHa NPSMOH JTMHUEH. ATIIIPOKCUMH-
pyoliee ypaBHEHUE UMEET BUA

lgn=-0.68751gE, +1.1153.

[Tpu 5TOM KO3 dUTHIEHT TOCTOBEPHOCTH R ~ 0.9588.
3HaueHust £, MAOTCS B TEPAKOYISX.
3aBucuMocTh lgn or IgE. Takke MOXXHO am-
MPOKCUMHPOBATH TOJUHOMOM TPEThEH CTEMECHU
(puc. 2, 6) unu HOPMAIBLHBIM 3aKOHOM (pucC. 2, 8).
CooTBeTCTBYIOLIHE AMMPOKCUMALMHA UMEIOT BU:

lgn=0.19441g° E. +0.07201g* E, —

—0.97811gE, +1.0939, R ~0.9763;

lgn=2.0684cxp|-0.5[(g £, +14972)/1.3417]',
R ~0.9747.

3necy E, Takke U3MEPSAETCS B TEPAIKOYILAX.

Ign Ign
201 — 201 =
N
B N
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0 - ; ‘ ; ‘ : 0 : -
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Ign Ign
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] N : ™
1.5 ]
1.6
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Puc. 2. Pactipenenenue norapudma yucia coOObITHI B 3aBUCIMOMTH OT JIoTapr(Ma SHEPTUH U3ITy4eHUs] KOCMUYECKOro Tena (00-
II1ee YnCIIo COOBITHI — 693): @ — armpoKCUMAIHS CTEIIeHHOH 3aBHCHMOCTEIO 1gn =—0.68751gE, +1.1153, R =0.9588, ¢ =0.2007;
6 — ammpOKCHMAIHs TIOMHHOMOM TpeTheil cremenn lgn=0.19441g> £ +0.0721g> E, —0.97811g E. +1.0939, R =0.9763,

6=0.1649; ¢ — annpokcumanus HOPMaJbHBIM 3aKOHOM lgn = 2.0684exp{—0.5[(1gEr +1.4972)/1.3417]2}, R=0.9747,
6 =0.1639; 2—anmpoxcuMalys CTEIEHHBIM 3akoHOM 1gn = —0.43681g E, +1.0888, R =0.8083, ¢ =0.0504
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4. 3aBHUCUMOCTDH YHCJIA COOBITHIA
OT COCTABJISIIONINX CKOPOCTH

CrryTHUKOBas CHCTEMa M3Mepsiia TPH MPOEKIIUN Ha-
YaITbHOM CKOPOCTH (0 BXOXK/ICHUS B aTMoc]epy) Koc-
mu4eckoro tena (v,, v, u v,) B 145 ciydasx.
[pu 3TOM HCHONIBE30BANIACH AEKAPTOBA FEOIICHTPUIEC-
Kasi cucTeMa KOOpJIMHAT, B KOTOpOil ocbk Oz HarpasJie-
Ha BIOJIb OCH BpartieHus 3emian K CeBepHOMY IOJIIOCY,
ocb Ox JIEKUT B 3KBATOPHAILHOM TUIOCKOCTU 3€MIIH
W HampaBJieHa K HyJI€BOMY Mepuanany, a ock Oy 00-
pa3yeT IpaByio TPOHKY COOTBETCTBYIOIINX BEKTOPOB.

3aBUCHMOCTh YUCIIA COOBITUH OT MPOESKIUH CKO-
POCTH ¥ MOAYJsl CKOPOCTH IMOKa3zaHa Ha puc. 3. U3
puc. 3, a BUIHO, YTO 3Ha4€HHs U, OOBIYHO U3MEHS-
totcs npumepHo ot —20 mo +20 kM/c, a cpenHee
3HaueHHEe U, ~ 6.9 KM/C, CTAHIAPTHOE OTKJIOHEHHE
6 = 6.0 km/c. JIuIIb B HECKOJIBKUX CITydasx 3Haue-
HHA U, Onu3ku kK —30 Km/c.

[IpumepHO B TakuX K€ Mpefesiax U3MEHSIIOTCA 1
3Ha4YeHUs v, U U, (CM. puc. 3, 6 u 3, 6). Ilpu sToM
v, ~9 kv/c, o=10.1 km/c, a v, =12 km/c,

6 ~10.0 km/c. B nByX ciry4asix 3HaUSHUS v, 10CTH-
rafot npumepro —40 km/c.

3aBUCUMOCTD YHCIIa COOBITHI OT MOAYJS CKOpPO-
CTH U TIOKa3aHa Ha puc. 3, 2. 3 pucyHka BUIHO, YTO
3HAUEHHWs U dYallle BCETO U3MEHSAIOTCS B Ipeneniax
12 +20 xM/c, HO B IBYX cIlydasix nocturator 44.8 u
49.0 xm/c.

3aBUCHMOCTh 7(V) MOXKHO aIIPOKCHMHUPOBATH
CJIETYFOIINM COOTHOIICHUEM:

n(v)=a(-v,) e,

Q)
e a~7.5073, b=0.3766, v,~9.193 km/c.

5. 3aBHCHMMOCTH YHCJIA COOBITHIA
OT BBICOTHI 00J1ACTH
MAKCHMMAJILHOTO CBEYCHHS

Bricora 00nacTi MakCHMAaJIbHOTO CBEUEHHS 0OJIMIa
z, ONM3Ka K BBICOTE MOYTH MOJIHOTO pa3pyLeHHs KOC-
MHYECKOTO TeNa ¥ ero Hanbosee HHTEHCUBHOTO TOP-
MOXEHUsI. 3aBUCUMOCTb 11 OT z, IIOKa3aHa Ha puc. 4.
BuHo, 4To BEICOTa 00JIACTM MaKCHMAJIBHOTO CBe-
YEHUS U3MEHSAETCS IPUMEPHO OT 15.2 mo 74 kM, HO

n n
16 ] — —/
__ 25_
12 — | H 201
- 15+ -
8_
101
4i S
oLl 1L o | .
30 20 -10 0 10 v,xm/c —40 20 0 v,, KM/C
n 4 n
30 — 30- PY
20 1 204/
101 101
| | I 0 ; . . |
30 20 -10 0 10 v, xmlc 20 30 40 v, kMl

e

Puc. 3. PactipenesneHue 4ncia COObITHIT IO KOMITOHEHTaM CKOPOCTH U MOZYJIIO CKOPOCTH KocMHuuecKoro Tena (145 codbiTuit):
a—n(,); 6—n(,); 6— n(v,); 2— n(v) (CIUIOWHAs TMHKS — AIPOKCcHManys 3akoHoM (1), R =0.9588, ¢=3.0169)
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Puc. 4. PacripenencHue 4ucia cOOBITHI 1O BBICOTE 0bOJac-
TH MaKCUMAJILHOTO CBEUCHUS KOCMIUYECKOTO Tena (288 coObITHiA).
CHHOHlHaH JIMHUA — alllIpOKCUMallis HOPMaJIbHBIM 3aKOHOM

n= 52.44lexp{—0.5[(z,, —33.8964)/8.1 143]2}, R=0.9796,
5=3.9168

garie Bcero — ot 28 1o 40 kM. [[s mocinenHero aua-
Ima30Ha BBICOT 00IIee YNUCI0 COOBITUH COCTaBIIIECT
150, mmm 52 %.

3aBUCUMOCTh 7(z,) MOYHO allpOKCUMHPOBATH
HOPMAaJIbHBIM 3aKOHOM:

n= 52.4410exp{—0.5[(z, —33.8964)/8.1 143]2}.

3HayeHus z, Jnarorcs B kuiomerpax. Hambonee Be-
posTHas BbicoTa Onm3Ka K 34 KM, a ee CTaHAapTHOE
OTKJIOHEHHE — K § KM.

Jo6aBrM, 9TO HOPMABHBIN 3aKOH 3aMETHO 3aHU-
’KaeT 3HaYeHusd n IpH z, > 48 kM. Ckopee Bcero, 310
CBSI3aHO C OTIIMYUEM B CTPYKTypE pa3pyIlarOLINXCs
KocMuueckux Tel. IIpu z, <48 kM Tena, no-Bunu-
MOMy, ObUTH KaMEHHBIMH, a TIpH z, >48+50 kM —
neAsHbIMHA. [IpOYHOCTH MOCIEAHMX CYIECTBEHHO
MEHbIIIe NMPOYHOCTH KAMEHHBIX Tell, a BBICOTa WX
paspylICHUs] U CBEYEHHUS 3aMETHO OOJIbIIIe.

6. 3aBHCHUMOCTH BBICOTHI 00JIACTH
MAKCHMAJILHOTO CBEYEHHMS KOCMHYECKOro
TeJA OT SHEPrHd CBEYECHHs

KoppensimmonHoe mosie “BrIcoTa 00JIaCTH MaKCUMAITh-
HOTO CBEUCHHS — DHEPTHS CBEUCHUS ~ M300paKEHO HA
puc. 5. U3 aToro pucyHka MOXHO BUZIETH, YTO KOppe-
JSALUSL MEXKY z, U E, HECKOIBbKO OOJbIlIe B UHTEp-
Basle 3HaueHuil IgE, or —1.7 1o 0.6 u z, ot 26 1o
42 xM. Hambomnpiee 9ncio coOBITHI PETHCTPUPOBaA-
JIOCh B JMaria3oHe BbICOT 26 +42 KM, UM COOTBET-
CTBYeT 3Heprus cBeueHus npuMepHo ot 30 1o 500 I'1x.
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Puc. 5. KoppensioHHOE TI0J1€ “BBICOTa 00JIaCTH MaKCUMAJTbHO-
'O CBEYEHUSI — JIOrapH(hM SHEPT UM CBEUEHHUSI KOCMUYECKOTO Tena”
(288 coOpITHIN)

7. 3aBUCHMOCTb KBaJpaTa HavaIbHOI
CKOPOCTH KOCMHYECKOIO TeJia
OT SHEPruM CBEYEHHUs

KBajpaT HauaIbHON CKOPOCTH U’ KOCMHYECKOTO Te-
Jia IPONIOPLUOHAJIEH €r0 HaYaJIbHOW KHHETHYECKOU
sHepruu. KoppemnsiuoHHoe nosne “kBaipar CKOpOCTU —
SHEprusl CBEUYEHUs MpHUBENEHO Ha puc. 6. U3 puc. 6
BHUJIHO, YTO 3HAUUTENIbHAS KOPPEIALNI UMEET MECTO
npu v° ~150+400 (xkm/c)’ u E, ~30+500 TJx.

8. O0cyxknenne

Ananm3 puc. 1 mokasai, 4To 3aKOH pacupeieneHus
YUCIIa NaJeHUI KOCMUYECKUX Tell Mo J0Arore OIu-
30K K PaBHOMEPHOMY. JTOTO H CIEIO0BAJIO OXKUAATD,

vz, (KM/c)2
25001 .
20007 *
15007 .
10001 , : . . .
500 -‘~ﬁ:§;‘ E". .
& o:‘u:. :, ..‘ s .
0.
2 -1 0 1 2 IgE,

Puc. 6. KoppenssuronHoe moine “KBaJpaT HadaJbHOM CKO-
poctu — sorapuM YHEPTUU CBEUCHUS KOCMUYECKOro Tela’”
(145 coOprTnit)
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TaK KaK HET BBIJICJICHHOTO Y4YacTKa MOBEPXHOCTHU
3emutn.

B To ke Bpemst 3aK0H pacrpeneneHus Yucia co-
OBITHI TIO MIMPOTE HE SBJISETCS PAaBHOMEPHBIM.
ITo Mepe ymameHusi OT dKBaTOpa YHMCIO COOBITHI
YMEHBIIAeTCsI, 9TO OO0yCIIOBIIEHO HE acTPOHOMHU-
YECKUMH, a YUCTO T€OMETPHUECKUMHU MPUIHHAMHU.
Takoe moBeaeHue CBA3aHO ¢ YMEHBIICHHUEM ILJIOIA-
JI IOBEPXHOCTH, TIOIBEPIKEHHOM MaIEHUSIM KOCMHU-
Yeckrx Tell. [ eomeTprudeckne cooOpakeHus oKa-
3BIBAIOT, YTO AT IUIOIIA b IPOIIOPIIMOHATIEHA COS (,
rae ¢ — MHUpoTa HaOmoAeHus Oonmua, KOTopas
B IIpOIIECCe TOJIeTa Tella N3MEHeTCs HE3HAYUTENIBHO.
JleficTBUTENHHO, YMCIIO COOBITHI 72 TTPOTIOPIIMOHAIEHO
snemenTy Tomamm dS =2nR; cospde, Tie R, —
pamuyc 3eMiIn.

3aBUCHUMOCTD YHCJIa COOBITHH OT JJorapudma sHep-
THH CBEYCHUS MOXKET OBITh alllPOKCHMHUPOBaHA Psi-
noM ¢yskumii (cM. puc. 2). Haubonee ymauHoii
(R =0.9763) sBisercs NOMMHOMHUAIBHAS ANIIPOKCH-
Malusi, HO OHa He UMEET HaIIIATHOTO (PU3NIECKOTO
ncronkoBauus. [loaTn Takoit e koddumueHT mqoc-
ToBepHOCTH (R =~ 0.9747) mMeeT ammpoOKCHMAIIH
HOPMAJIbHBIM 3aKOHOM (CM. puc. 2, ¢). 13-3a 60115b-
IIOTO CTaHJIAPTHOTO OTKJIOHEHus (o, ~1.34), cpas-
HHUMOTO C ‘lgfr‘ ~1.50, 3TOMY 3aKOHY TaKXke Tpya-
HO JaTh (Qu3NUecKoe OObICHEHHE, XOTS Uil HEro
3HaueHue o =~ 0.1639 oka3anoch MUHUMAaJbHBIM.

Haubonee mpocroe MCTONKOBaHME UMEET CTEIeH-
HOM 3aKOH n~ E 06873 (em. puc. 2, a). Uem Gomblie
SHEPIUsl CBEUCHUS], TEM MEHBILE YKCIO TNl C TaKOH
SHEpruei, Bropraoumxcs B armocdepy 3emmmu. B o
K€ BpeMst YuCIIo Tenl ¢ 3Heprued £, ~ 0.02 +0.13 TIhx
npu auckpere lgE. =0.2 ocTraeTrcs NpakTHYECKH
HEU3MEHHBIM B 3TOM JAuana3zoHe 3uepruit (n =100
npu 1gE, ~—-1.7+-0.9). OrHocuTenpHas 105 Ta-
KHX Tell cocTaBiseT okono 67 %. CreneHHas amr-
pOKCHUMANUS SIBISIETCS yIAOBIETBOPUTEIHHOM TPHU
IgE, ~—1+1, ne.npu E, ~0.1+10 Tx. Ecnn xe
TUCKpeTy YMEHBIHTH 110 0.08, TO MOXKHO 3aMETHUTH
HEKOTOpO€ yMeHbIlIeHne 1gn mpu yBenuuennu 1g £,
(puc. 2, 2). Ilpu stom 1gn =-0.43681g E, +1.0888.

Anmpokcumariis 3aBUCHMOCTH YHUCa COOBITHI
OT MOZIYNSA CKOPOCTH HOPMAJIbHBIM 3aKOHOM HE SIB-
JISIeTCS BIIOJIHE YIOBIETBOPUTEIBHOMN, TOCKOJIBKY 3TOT
3aKOH IUIOXO OIMCHIBaeT HaOIrOmaeMoe pacrpese-
JIEHUE TI0 CKOPOCTSIM mpH U <12 KkM/C 1 0COOEHHO
mpu v > 25 kM/c. 3akoH B Buje cooTHouieHus (1)
HE MMEET MPOCTOro (PU3MYECKOTO MCTOJIIKOBAHHMS.
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Ha eme Gospiine TpynHOCTH HATaJIKUBAeTCs 00BsIC-
HEHHME KaKUX-JIM0O arpoKCUMAalni 3aBUCUMOCTEH
n(v,), n(v,) u n,).

CraxuBaHue SMIMPUYECKON 3aBUCUMOCTH 7(Z,.)
HOpPMAaJIbHBIM 3aKOHOM SIBJISIETCS BIIOJIHE YIOBIET-
BOPHTENBHBIM Ui z, ~ 20 +48 KM. 3aMeTHbIE pac-
XOKAEHUS HAOMIOAAr0TCs Kak Ipu z, < 20 KM, Tak 1
npu z, > 48 kM. Kak yxe ormMeuanocs, 3T0 CBA3aHO
CO 3HAYUTEIHHBIM U3MEHEHHEM IUIOTHOCTH KOCMHU-
geckux Tell. Ha BBICOTHI z, <20 KM NPOHHKAIOT
Tena NoBBIIEHHOH pouHocTH. HanMeHee npoyHble
00BEKTBI, CKOpee BCETo, COCTOSIIINE M30 JIbJa, pas-
pyLIAIOTCsA Ha BbIcOTax Oojee 50+ 60 KM.

KoppensitinonHoe 1oie, puBEIEHHOE Ha pUC. S,
CBHUJIETENILCTBYET O HPUCYTCTBHM 3aMETHOM CBS3U
Mexay z, u lgE . CymectByeT 0Ombllas CBs3b
Mexay v’ u lg E,, T. e. ME&X Iy KHHETHYECKOH DHED-
Tuel Tenma u dHepruei ero ceeueHus (puc. 6).

9. BbiBOaBI

1. C ucronp30BaHUEM CITyTHUKOBOW 0a3bl TAHHBIX
O CBEUYCHUH TOPMOBSIIUXCS B aTMocdepe 3emin
693 MUHHAcCTEpPOU OB MOJyUYeHbl OCHOBHBIE CTATHUC-
TUYECKHUE XAPAKTEPUCTHKH UX MMapaMeTpoB. 3aKOH
pacupeeNe s Yucia NaJieHnii KOCMUYEeCKUX Tell
METPOBOT'O pa3Mepa I0 JOJTOTe OJM30K K PaBHO-
MEpHOMY. 3aKOH paclpeneieHns Yiciia MaIeHuil mo
IIPOTE MPOMOPIIHOHATICH KOCHHYCY COOTBETCTBYIO-
LIEH MIUPOTBHL.

2. Uucino KOCMUYECKUX TeJl, BTOPTaloUIUXCs B
aTMocdepy 3eMiHM ¢ 3HEPruil CBEUECHHUs B Iuara-
30H¢ 20+150 Tk, ocTaeTcsi MpaKTUYECKU HEU3-
MeHHBIM. J[omst Takux Ten Onu3ka k 72 %. Ilpu yBe-
nrgaenuu Hepruu ot 125 mo 3000 [/l npeamouru-
TEJIEH CTETIEHHOM 3aKOH pacIpeleNeHHs MaJeHus
KOCMUYECKHUX Tell.

3. BombmuucTBO (70.13 %) KOCMHYECKHX Tel
MMEET Ha4aJIbHYyI0 CKOPOCTh MPUMEPHO OT 12.5 1o
20 xm/c. 3nadeHns ckopoctu ot 45 mo 49 kMm/c Ha-
OJTIOIANTUCH JIUIIb B JIBYX CITy4YasiX.

4. 3aBUCUMOCTH YHCJIa BTOPTAIOIINXCS B aTMOC-
(dbepy KOCMHUYECKUX TeJ OT BBICOTHI O0JACTH UX
MaKCHMAaJIbHOTO CBEYEHHsI XOPOIIO aIlMpPOKCUMU-
pyeTcs HOpPMaJbHBIM 3aKOHOM B JTUAITa30HE BBICOT
20 +48 kM. 3aMeTHOE OTKIIOHEHHE OT ITOTO 3aKOHA
Ha BbIcoTax MeHee 20 u Ooisee 48 kM 0OBsICHSAETCS
CWJIBHBIM OTJIUYHMEM IPOYHOCTH TEJ OT TUITUYHOMN
MTPOYHOCTH, CBOMCTBEHHON KAMEHHBIM KOCMHYECKUM
TeJuam.
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5. KoppensimmoHHOE 11o11e “BhICOTa 00IACTH MaK-
CUMAJIBHOTO CBEYCHHS — JIOTapU(M SHEPTUU CBe-
YeHHs1” CBHICTEILCTBYET O HEKOTOPOM yBETUUYECHUH
CBSI3M MEXIy 3TUMHU NapaMeTpaMu B JMara3oHe
BBICOT 26+24 KM W UHTepBaje 3HaueHuil IgE =~
—(1.7+0.6).

6. HaGmromaeTcss JOCTaTOYHO BBICOKAsl CTATHC-
TUYECKasi CBA3b MEXIY KBaIpaTOM HadabHOM CKO-
POCTH KOCMHUYECKOTO TeJla U JIOTapU(PMOM SHEPTHU
CBEUEHUSI.
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4, Svoboda Sq., Kharkiv, 61022, Ukraine

GLOBAL STATISTICS OF BOLIDES
INTHE TERRESTRIAL ATMOSPHERE

Purpose: Evaluation and analysis of distribution of the number
of meteoroid (mini asteroid) falls as a function of glow energy,
velocity, the region of maximum glow altitude, and geographic
coordinates.

Design/methodology/approach: The satellite database on the
glow of 693 mini asteroids, which were decelerated in the terres-
trial atmosphere, has been used for evaluating basic meteoroid
statistics.

Findings: A rapid decrease in the number of asteroids with
increasing of their glow energy is confirmed. The average speed
of the celestial bodies is equal to about 17.9 km/s. The altitude
of maximum glow most often equals to 30—40 km. The distribu-
tion law for a number of meteoroids entering the terrestrial atmo-
sphere in longitude and latitude (after excluding the component
in latitudinal dependence due to the geometry) is approximately
uniform.

Conclusions: Using a large enough database of measurements,
the meteoroid (mini asteroid) statistics has been evaluated.

Key words: bolides, meter-size asteroid, mini asteroid velocity,
altitude of maximum glow, statistics distributions.
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XapkiBchkuii HallioHabHUHN YHiBepcuTeT iMeHi B. H. Kapasina,
M. CBobOomy, 4, M. XapkiB, 61022, Ykpaina

I'JIOBAJIBHA CTATUCTHKA BOJIIZIIB
B ATMOC®EPI 3EMJII

Ilpeomem i mema pobomu: OTpuMaHH Ta aHAJI3 PO3MOILTIB
YHcia naliHb METEOpOoiniB (MiHIacTEepOiiB) 3a X eHeprisiMu
CBITIHHS, IIBUJIKICTIO, BUCOTOXO 00JIACTI MAKCHMAJILHOIO CBITIHHS
Ta reorpadiTHIM MiCIIeM pO3TaIlyBaHHSI.

Memoou i memooonocis: 3 BAKOPUCTAHHSM CYITy THUKOBOI 6a3u
JTaHKX TIPO CBITIHHA 693 MiHIacTepOiiB, IO raIbMYBAIUCS aT-
Moc(eporo 3emiTi, OTPUMaHO OCHOBHI CTaTHCTHIHI XapaKTepHC-
THKH iXHIX TapaMeTpiB.

Pesynomamu: TligTBEpIKEHO, 1110 YHCIIO MaIiHb MiHIaCTePOIIiB
IIBUJIKO CTIafac 31 301IbIIEHHSM iX eHeprii cBiTiHHs. CepenHs
HIBHJKICTH KOCMIYHUX TiJl Oyrta 6iu3bkoro 1o 17.9 km/c. Bucora
MaKCHMaJIBHOTO CBITiHHS Haiuacrimie ckinagana 30 +40 k.
3aKoH PO3MOLTY YMCIIa KOCMIYHHX TiJI, [0 BTOPratOThCs JI0 aT-
Mocgepu 3emiTi, 3a JOBrOTOIO Ta MIMPOTOXO (ITiCIIS BUKITFOUEHHS
HIUPOTHOI 3aIEKHOCTI), 00yMOBIIEHUH T€OMETPIEI0, € ONIM3BKUM
10 PiBHOMIpHOTO.

Bucnosku: 3 BUKOPUCTaHHIM JJOCUTH BEJTMKOTO 00CATY JaHUX
CIIOCTEPEIKEHD OL[IHCHO OCHOBHI CTATUCTHYHI XapaKTEePHCTUKH
MeTeopoiiB (MiHiacTepoiziB).

Knrouogi crnoga: 6oninu, acTepoinn METPOBOTO PO3MIipy,
MIBUIKICTh MiHIACTEPOi/IiB, BUCOTAa MAKCUMAJIHHOT'O CBITIHHS,
CTATHCTUYHI PO3MOALITN

Cmamows nocmynuna 6 peoaxyuio 06.04.2017
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