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PE®PAKLMS CBETOBBIX JIYUEM B ATMOC®EPE
C MPOU3BOJIBHBIMU fIAPAMETPAMU

Ho HenasHero Bpemenu Bonpocamu pedpakuuy CBETOBLIX Jydeil 3aHHMANHCh
NIPENMYIIECTBEHHO J/Isl yYeTa YIJIOBbIX HCKaKEHUH, KOTOPBIE BO3HHKAIOT npu
4CTPOHOMUYECKUX M Te0/le3HIeCKHX HaG/IIoNeHUsIX B aTMOchepe 3emiI. IIpu stom
HabsosiaeMble 0OGBEKTEl PACIIOIAraducCh HJH B GeCKOHeUHOCTH, HJIH BOJIH3H I1O-
BepxHocTH 3emsin. TpyamocTs crpororo perienust npobseMsl pedpakuuu 3a-
KIOuaeTCA B TOM, YTO MapaMeTpel aTMOCHePEl H3MEHSIIOTCS BO BPEMEHH H npo-
CTPAHCTBE, IPHYEM 5TH M3MEHEHHs CONePXKAaT KaK peryJspHo H3MEHSTIOIL YIOCsI,
Tak 1 CJy4afHyl0 KOMIOHEHTY; /s CTPOTOrO pelueHHs 3ajaun HeoOX0HMO
UMETb /17151 TaHHOTO MOMeHTa HaOMIONeH s HH(POPMAIIHIO O COCTOSIHUN aTMocheps
Ha BCEM NYTH CBETOBOIO Jy4ya, YTO B HACTOSIIEE BPeMsI HEBBIIOJMIMO.
Bestencrue storo npu BeiBose Qopmy.1 yraoB pedpakiuuu A8 yOpOIeHHs
1dCTO I10J1aTaloT, YTO C/IOM BO3JAyXa B atMocepe ABJASIOTCS MJIOCKHMH HJH cde-
PUIECKHMI, a paclpeje/seHne NapaMeTpoB aTMocephl ¢ BHICOTON mombumsercs
HPENC/ICHHBIM 3aKOHaM, KOTODble, KaK M[PABUJIO, CHPABENJIHBBl TOJbKO JJIs
PEIHUX aTMOChepHBIX ycaoBUi. [HImoTe3a o mJjaockom PACIIOJICIKEHUH - CJI0EB
031yXa OJMHAKOBOH IIIOTHOCTH MO3BOJISIET NOJYYaTh YIJIbI pedpaknun ¢ go-
TaTOYHON JJIsl NIPAKTHYECKHMX LieJ1efl TOUHOCTBIO (1—3"), ecan 3eHutHBIC pac-
T0AHHS He npeBbluaioT 70—75°. B Takux cayyasx corsiacuo teopeme Opuann —
dillaca 3HaYeHHe yryla aCTPOHOMHYECKOH pedpakiuH MPaKTHUECKH 3ABHCHT
OIPKO OT TNOKasatesss NpPEeJOMJIEHHS B Touke HaluoneHus. IIpH 3eHUTHBIX
ACCTOAHUAX, Goabwux 70—75°, Heyuer chepHuUHOCTH CJioeB BO3JlyXa OJMHA-
0BOH NJIOTHOCTH IIPUBOJUT K GOJIBIIKM OMHOKAM. 3

Hnst Monenn atmoctepsr, B KOTOPOH CJIOM BO31yXa ONHHAKOBOH IJIOTHOCTH
HHTAIOTCA CQePHUECKUMH, DelleHHe muddepeHIHalbHOro ypaBHeHHA pedpak-
ill, TO €CTb MHTETPHPOBAHME, MOMKET GbiTh BBITOJHEHO HJIH pasJIozKeHHUeM I1o-
BIHTETPAIbHON (PYHKIUH B Psifl, HJAH YHCJICHHBIM METOIOM. B IIEPBOM CJIyuae
Ol SHAKOM MHTErpasa MoJy4aercsi 3HaKOINePEMEHHbIH psjl, yOLIBAIOLIHi, T0Ka
EHlTHOE paccrosinue menbiue 90°. Ho mpu , 61uskoM K 90°, OH Tak MemJeHHO
XOIUTCA, UTO MM NPAKTHYECKH HeJb3sl IOJb30BAThCs. METOoJ UHC/IEHHOrO HH-
ETPUPOBAHNS CBSI3aH C pa3jie/ieHneM atMochepbl Ha c/10H HeGOIBIION TOLHHDI,
pebyer Go/bIIONH HH(POPMAIHH O COCTOSHHH aTMocdepbl B TOUKAX TPAEKTOPUH
BETOBOTO J1yda M GOJbLIOTO 06beMa BBIUHCIHTENbHBIX pabor. CrenoBaTtesnbHO,
ke L/ YNpOLEeHHOH cepuueckoli Mozenu aTtMocdepbl 3ajaua sBJSETCH
J0XHOH M CTPOro He peruaercsl.

B macrosimee Bpems B cBssu c YCTIEIIHbIM OCBOEHHEM KOCMHYECKOro Mpo-
PAHCTBA H BO3MOKHOCTBIO BBIIIO/IHATh Pa3/IHYHOTO POJA H3MEPEHHS He TONbKO
d PasJIHYHEIX BhICOTaX B aTMocepe 3em/H, HO U B aTMocdepe JAPYTHUX IJaHer
O3HUKJIA HEOOXOAMMOCTb HCCJIEIOBATH BOMPOCHI pebpakiun ¢ Gojee o6LHIUX
03HLKI, TO €CTb MOJYYUTb (GOPMY.IbI, KOTOpble MO3BOJISAJMH Ohl YUHUTHIBATD
KPUBJICHHE CBETOBBIX Jyded B aTMocdepe ¢ MPOU3BONLHBIMH napameTpaMmu
IasoBkIM coctaBoM. KpoMme Toro, BazkHOe 3HaueHue npurobperaer HaOJ/IIOAEHHE
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npu GONbIIMX 3€HHTHBIX PACCTOSHUSIX IBHXKYIIHXCA C OOJBLIOH CKOPOCTHIO
00BeKTOB, TAKHX KaK COYTHHUKH M pakersl. KauecTBo pe3ysbraTtoB Hab/roneHHH
BO MHOIOM 3aBHMCHT OT TOYUHOCTH OINpeJeJeHuss yryioB pebpaxmuu. [Ipu stom
L/151 OBICTPOTO M TOYHOIO y4eTa NAaHHBIX YIVIOB CJI€LyeT HMEThb JOCTATOYHO CTPO-
rie MeTofel, He TpeOyiouue GoJsbloi HHGOpMANHU U GOJBIIOr0 00beMa BLIYHU-
CJIUTENIBHEIX PabOT.

C Touru 3peHusi GOTOrpaMMETPHH B CBSI3H C BO3MOXKHOCTBIO CHEMKH C JIe-
TaTeJbHBIX alllapaToOB aKTyaslbHOE 3HaYeHHe NIPHOOpETaeT yuer He TOIbKO (oTo-
rpaMMeTpUuYeckKoi pedpakiud, HO U BHYTpPeHHeH pedpakiHH, BO3HHKAIOIILEH
BCJIEJICTBHE PA3JIHUHBIX aTMOC(EPHBIX YCJIOBHI BHYTPH HOCHTEJS H 3a €ro Ipe-
JlelaMu, U JONOJIHUTEJIbHOH pepaKIlii, BbI3bIBAEMOH IOTPAaHHUYHBIM CJI0EM BOJIH-
31 JleTaTeJbHOro annapara. [lapaMeTpsl NOrpaHHYHOrO CJIOS 3aBHCST OT CKOPOC-
TH JIeTaTeJbHOTO amnmapaTa H ero ¢opmsl. V3BecTHO, YTO NPU THIEP3BYKOBBIX
CKOpOCTSX BOKPYT JIETaTe/bHOTO anmnapara obpasyercsi yaapHasi BosiHa. B mpo-
MeXyTKe MeXNY YyJapHOH BOJHOH H IIOBEPXHOCTBIO JETATEJbHOro armmapara
3HAYHUTEIbHO IOBHIIAETCS JaBJEHUE M TeMIlepaTypa, NPOUCXONUT JAUCCOIIHAILH S
BO3JyXa — pacmaji MoJeKyJ Ha 4acTH. ATOMapHBEIH KHCJIOPOX W a30T B3auMo-
neficTBYIOT, 06pa3ysl OKHCh a30Ta, TO eCTb BOJIU3U JIETATEJNBHOTO alnapara po-
TEKalOT XHUMHYECKHe peaKLUd, M BO3AyX MeHsIeT CBOH XHUMHUYECKHH COCTaB.
CnenoBaTesbHO, MapaMeTpsl M Ta30BBIH COCTaB CBOOOAHOH atMocdephi, aTMo-
cheprl B MOTPAaHUYHOM CJIO€ M BHYTPH HOCHTeNsl aspodoroannapara MOTYT ObITh
Pa3JIHUHBIMH, M 3TO OOCTOSITEIbCTBO CJENYET YYHUTHIBATH.

EcrtectBenHO, npobsieMa pedpaklUH B CBETe pellleHHS HOBBIX 3ajay 3Ha-
YUTETbHO YCJOXKHSIETCsl, TeM 0oJiee ecsM IOCTaBUThb BOIPOC O MOJydyeHHH (op-
MyJ pedpaKUHH, KOTOPble IPH MHHHMAJbHOH HHGOPMALIMU O COCTOSIHHU aTMO-
cheppl ¥ HE3HAUHTEJBHOM OOBEME BBIUHCJHMTENBHBIX paboT MO3BOJS/IH OBl C
JLOCTATOUHOH TOYHOCTBIO ONPEJe/ISATh YIJIbl pehpakiuu B atMochepe ¢ MpOoU3BOJIb-
HBIMH MapaMeTpaMd U Tas30oBbIM COCTAaBOM INIPH JIOOBIX BLICOTaX W 3€HUTHBIX
paccrosinusix. ccienoBaHneM 3THX BONPOCOB M 3aHuMaJscss aBtop [5—15].
M nosyuena dopmysa yria IOJMHOH pedpaKUHH, KOTOPBIM HAa3bIBAIOT YIrOJ 7,
MeXJy KacaTeIbHbIMH K TPAeKTOPHHM CBETOBOTO Jyda B HAdaJbHOH H KOHEU-
HOM TOUKax, A1 aTMoc(eprl ¢ 1PON3BOIbHEIMU IapaMeTpaMy U ra30BbIM COCTaBOM
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€ — yrosl B LEHTpe NJaHeThl MeXJy HalpaBJeHHsAMH Ha HauyaJbHYIO U KOHeY-
HYI0O TOYKH TPAeKTOPUH CBETOBOTO Jyda; { — BHIMMOE 3€HHUTHOE PACCTOSTHHE;
Pg> Ty Pay Ta — HaBJI€HUE B MM pm. cm. W TeMnepaTtypa B rpagycax Kesnbuna
B HauaJbHOH M KOHEUHOH TOYKAaX TPAeKTOPHH COOTBETCTBEHHO; R, g — yneb-
Hasl ra30Basi IOCTOSIHHAs aTMoc(epbl M YCKODEHHe GHJIBI TSXKECTH Ha IJIaHeTe;
H,, H,— BbICOTa KOHEUHOH M HayaJbHOH TOYEK TPAEKTOPHH CBETOBOTrO JIyya

(Ha> Hy).
JIasi atMocdepsl ¢ MPOU3BOJIbHBIM T'a30BbLIM COCTaBOM
C,= Nl 0 et (4)
Po

rie N, — HHIEKC NpeJoMJIEHHs Ta30BOi cpelbl NpH Temnepatype T, u AaBJe-
HHA po. M, eclu H3BECTHbI MHIEKCHl IPEJOMJEHHs KOMIIOHEHTOB TIa30BOH
Ccpeibl, JOJIEBOE COJEPIKAHHE KOTOPBIX Mo o0beMy v,

Cp= 12 107° X N, ’ 5)

Po 1
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npudeM, 3HadeHHa N; W v; ONpele/eHb MpU Temmneparype T, ¥ NaBJICHUH D,.
VienbHasi ra3oBas MOCTOsIHHAsA R, 1715 atMocdepsl ¢ IPOU3BOJIBHEIM Ta30BbIM
COCTaBOM

n
> 0iR;
I

R, . , (6)
ZPL’UI'
I
e 0;, U;, R; — MJIOTHOCTb KOMIIOHEHTa CMECH ras30B, €ro o6beM U yAenbHas
ra3oBasi IOCTOSIHHAS.
Ilas atMocdepHOro BJIAXKHOTO BO3LYyXa
G2+ BN 4 Ch 912018 ;—)—20— )
0

Ins armocoepst 3emmn mpu A = 0,530 mx (3eneHas 4yactb CleKTpa), g =
= 9,81 m/cex?, R = 287 m*/cex® - epad, T, = 273,16° K, p = 760 mm pm. cm.
Ilna cyxoro Bosnyxa Cy = 21,77 cex nyru epad/mm pm. cm., a LJisl BJIAXKHOTO
Bosayxa npu e = 10 mm pm. cm., p = 760 mm pm. cm.

C,= 21,73 cex nyru epad/mm pm. cm.,
10 ecTh B OGBHIUHBIX YCJOBHSX pasHHIA B 3HadeHusiX Co A1 CyXOro U BJIaXKHOTO

Bo3AyXa HesHauurenabHas. s atMochepsl 3eMJll TIpH YKa3aHHbIX 3HAYEHHSX
apTyMEHTOB BMECTO (2) u (3) n1s cyXoro Bosjpyxa IOJYYEHO

=277 (22 _ﬂj o 8
i P, B (8
r; = 06369 ;;g;—;’]; — 2177 F= €)

rne H,, H;, — BbICOTa B KHJIOMETpaXx.
Yroa (e — r,), BXogsimuit B opmyJy (1), MOXKHO ONPEAETHTD, HCHOJBIYS
BBIpaKEHHUe

Copg )

(a+Hg)(1 =

sin[g—(—ry)] = sing, (10)
@+ Hy) (1 % 5&)

Ta
rje @ — pajuyc IJaHeThHl.

3naueHust YIJIOB MOMHOH pepakuuu, BhUUCIEHHbIE IO QopMyIe (1), cpas-
auBainch ¢ Tabamunbivu ganEbive M. T. Kosmuuackoro [2—4]. Cpasuenus
[10KA3a/1d, YTO IIPH 3eHUTHOM PACCTOSHHM IO 84° pasHOCTb HE NPEBBILIACT 057
anpn { = 88° oHa MeHbIIe 3" MPH BHICOTE JIO 20 xm 1 BO3pACTaeT MPHU OOJIBIINX
spicotax. Tak KAk 3maueHusi mosHoi pedpakiuu s YCJIOBHi CTaHIapTHOH
arMoceper mosydenst M. . KosduHCKHM 1O CTPOTHM dopmy/IaM METOIOM
yHCJIeHHOTO HHTerpupoBanust Ha OBM, To, moJiarasi 3TH J1aHHbIE TOYHBIMU, BUIUM,
yto dopmyJia (1) mosBossieT B 3eMHO# arMocdepe OMPENessiTh 3HaUeHHs yI/IoB
nosHOH pedpaKmui C BHICOKOH TOYHOCTBIO IPH 3EHUTHBIX PACCTOAHHAX JO 84°,
a pu BhicoTax xo 20 km u mpu § = 88°.

ToYHOCTL OMpenesNeHns] 7, MOMKHO 3HAYHTENbHO TMOBBICHTH IPH JIIOOBIX
BHICOTAX M MPAKTHUECKH IIPH JIOOBIX 3€HUTHBIX PACCTOSHHSX, €C/H atrmocdepy
pasbuth Ha cIoM 1, 2, ..., 7 M BBIYHCJICHHs MPOUSBOIHUTDL IO dopmyJie

n r'
ro= Er;itg[;i—(si—rd)L], (11)
1 Tei
re G = g — (g; —7r,;) HAXOOUTCA M3 BBIPAKEHHUSA (10). Hampumep, pas-
6us crangaptayio armocdepy [OCT 4401—64 Ha yyacTKH 0—>5, 5—10, 10—20,
920—40 xm, mocte BuuMcaeHuit mo ¢opmyne (11) mmeem yroa r, = 1067,6",
KOTOpBIil OT/IMgaercs ot noiydentoro M. I'. KomuuHCKuM Ha 03"

~
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Ecau B dopmyane (11) Bepxuas rpanuia nocsaensero ciost GyJeT COBNAfaTh
¢ rpaHuiedl arMocepbl, TO MO Hefl MOXKHO HaXOAHThb YIJIbl aCTPOHOMHYECKOI
pedpakiuu 7, C BBICOKOH TOUHOCTBIO NPAKTHYECKH /s JIIOOHIX 3€HHTHBIX pac-
CTOsIHME. 3HaueHHs YIJIOB AaCTPOHOMHYECKOH pedpaKkiuMH, BEUHCJIEHHLIE [10
dopmyane (11) nns atmocheprr TOCT 4401 —64 npu ee pasnenenuu Ha 4 cios,
CpaBHHBA/MHCh C JaHHbiMM Tabsuu IlysnxoBckoll oGcepBatopuu. CpaBHeHHS
noKasaJid, 4TO IPH 3eHUTHOM pacctosiHuH 87° pasHocth paBHa —+0,7"; npu 88 —
+1,6", 89 — +8,7" u npu 90° oma nocruraer 1’. CpaBHHTENBbHO 60JbIIHE
Pa3sHOCTH IIPH 3€HUTHHIX pacctosgHuAX 89 u 90° MOXKHO OOBACHHUTb HE TOJIbKO
ormuyneM opmyJer (11) or Teopun I'. H. Tosbrena, Ha OCHOBaHHH KOTOPOIi
COCTaBJIEHbI IYJIKOBCKHE TaOJIHLbl, HO TaKKe H TeM, 4TO MOJAeJSb aTMochepsl,
NPHHSITAs IPH BRIYHCJECHAH MYJKOBCKHX TabJHI, He COOTBETCTBYeT aTMmochepe
[OCT 4401—64.

Yroa QororpaMmerpudeckoil peppakuuM 7;, PaBHBI yIJly MpPH LEHTPe
NPOEKTHPOBaHHA S MexJy KacaTeJbHOH K TPaeKTOPHH CBETOBOro Jyua AS
H TIPSIMOH, COEIHMHSIIOMIEH LEHTP NMPOEKTHPOBaHUS S ¢ TOUKOH A, mpaKkTHYECKH
NpPH JIIOOBIX BBICOTAX M 3€HUTHHIX PACCTOSHHAX MOXKHO ONPENEJNHTh CJIENYIOMHM
cnocobom. M3 Buipaxkenus (10), B koTopom {— (¢ —r,) = ¢, Tae @ — yroa
MEXJly HaJUPHBIM H NPOEKTUDYIOWHEM JydaMH, HaXOIuM { H &€ — 1, = [ — .
3arem no opmyiie (11) Boiuncasem yroa r,. Ilpu6aBuB K (¢ — r,) mosydenHoe
sHauenue r,, umeeM &. [locne sToro yron dororpammerpuueckod pedpakuuu
MOKHO OIIPEIe/IHTb 10 CTPOruM hopmyaam:

(a4 Hg)sineg 5
(a+ Hg) — (a+ Hg) cose  ’

(a+ Hy)sin @ — (a + Hy) sin (¢ + &)
(a4 Hg)cos 9 —(a+ Hg)cos (¢ +¢) °

ry = ¢ — arctg (12)

ten, = (13)

AnasoruyHo yroJ m/IaHeTHOH peppakuud, paBHBIH YIay TpH Touke A
MEKIy KacaTelbHOl K TpaeKTOPHH CBeToBoro Jyua AS u npamoii AS, MOXKHO
OpENesATh 110 CTPOTUM (opMyJIam:

= (a+Ha)Siﬂ8 ;
re = arctg (a—+ Hg) cose — (a~ Hy) ==y (14)
tgr — (a_'_Ha)Sin(1_8)—(Q+Hg)sinz (15)

& (@4 Hg)cos (L —&) — (a+ Hg)cos §

®opmyna (14) npennoxena M. I'. Komunuckum B [2—4]. KonTposem moxker
CJIYXKUTD PaBEHCTBO

I‘f—l—l‘gzrc.

@opmyasl (1) — (5), (7), (10) — (15) mo3BossIIOT OMpenensaATh yriisl pedpak-
MM 119 atMochepbl C IIPOH3BOJIBHBIMH MapaMeTrpaMi M Ta30BLIM COCTaBOM.
Jnsi BblUMCIEHHS YIJIOB pedpakuuu 1o 3THM (opMyJaM HeO6XOIHUMO 3HATh
rasoBLIfl cocTaB aTMocdepsl MIaHeTH, 0OBEMHOE COIEprKaHne OTAEbHBIX Ia3o0B,
panuyc nyaaHeThbl, yCKOPEHHE CHJbI TSXKECTH Ha IIJIaHeTe M JPyrHue mapaMeTphl,
BXojAdAIIHe B (OPMYJbI pedpaKilii. -

ITpu BhICOTAX MOpPSINKA HECKOJbKHX KHJIOMETPOB JOCTATOYHO TOUYHBIE 3HA-
YeHHsi YIJI0B (OTOrpaMMeTPHUUYECcKOll H IJIaHETHOH pedpaKIHi MOXKHO MOJYUHTh
no (QopmyJam:

) &
lip el tg (p_I—(S_rc) ’ )
f r;

r

=a''s

r

r;=r}tg|:§—(8—fc) }’ (16)

st S s

o

T =1 18 [Q—(e—rc) r' ]
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‘HATIpEMeEp, TIPH BEICOTE 5 K4 PACXOKJIEHHS MEX]y BHIYHCIEHHBIMA 110 pop-
M (16) 3mauenusivu 7y, 7, 0 nanasiMu M. . KosdnHCKOro He NpeBLILAIOT
pi { = 86°, nocturas 1,9” u 1,7 npu { = 88°. CnenoBarespHO, QOPMY.JIbI
NPH MaJ/biX BBICOTAX MO3BOJSIOT BBIYHCJSATH YIVIbI 7; U g JOBOJBHO TOYHO
© [IPH 3eHUTHLIX paccrosinusx mnopsiaxka 88°. C yMeHbIIEHHEM BbICOTH TOY-
b, BEpOsATHO, Oymer moBblaTbes. [IpH 3EHUTHBIX PACCTOSAHHAX JO 70°
BLIYHCJICHHN 7} H 7y C TO4HOCTbIO 10 1—1,5” Bo BTOpOIi I Tperbeil popmytax

r

YJeHOM (€ — rL.)—,f MOXKHO TNpeHeOpeyb.
r
[

Pas6uBas armocdepy Ha CJI0H, B npelesax Kaxaoro u3 KOTOPBHIX 3HAUEHHS
B pehpaKIliu 7y, i 7,; MOMKHO ONPeNeNATh C I0CTATOYHOH TOYHOCTLIO 1O thop-
m (16), yruibi hoTorpaMMeTpuuecKoil i MJIaHeTHOH pedpakiuy ISt JIOOBIX
T MOXKHO OINpeneHTh Mo (QopMmyJam:

[+ re) b (e o i Faoen) b il = |

_l— rgz) l_’ + e _l‘ (r[(n——l) + rg(/z—l)) l;l—l _}_ rg(fl] ==

‘ (17)
Tiiy Ty — YTIBI (DOTOTPAMMETPHYECKOH H MJIaHETHON pebpakuuu B TOUKe I,
0/0XKEeHHOfl Ha I'paHuue ¢/10eB; [;, [; — paccTosiiie OT TOYKH i 10 HalJio-

ofi (cuumaeMoii) TouKH. [Ipu Hcnosb3oBaHuM Qopmya (17), samucaHHBIX
Jee 00IIeM BHJE, CJIENYET NOMHHTb, YTO B NEePBOH GopMyJie 7,,, a BO BTOPOIi
puHnMaloTcst paBHbIME 0.

Ipu BeBOze (PopMY.1 YI/IOB pedpaKimy MPeanosarajioch, 4To CJOH BO31yXa
CMeCH Ta30B OJMHAKOBOH MJIOTHOCTH sBJAAIOTCA chepHUYECKHMH U MapaJ-
bHBIMH YPOBEHHOI [OBEPXHOCTH. B peasbHEIX yC/lOBHAX, 0COOEHHO BOJIU3H
TUIAIOMIESi TOBEPXHOCTH, TaKoe NMPEINoJIOXKeHHe 4acTo He OIpPaB/bIBACTCS:
3aHHBIC CJIOUM BO3JYXa B TEKyNIeH TOUKE MOIYT HMETb pas/HUHble HAKJIOHBI
THOIICHHIO K YDOBEHHOI MOBEPXHOCTH. BesiecTBHe 3TOr0 BO3HUKaeT GOKO-
pedpaxiiis, u u3mMeHsiercst peppakiuss B BepTHKaNbHOH muockocTu. ITpu-
Dif HAKJIOHA CJI0EB, KaK H3BECTHO, SIBJSIeTCs B OCHOBHOM H3MEHEHHE TeM-
ATYpEl BO3AyXa B TFOPH3OHTANbHON MJOCKOCTH, TO €CThb TOPHUSOHTAIbHBIH
went Temmeparypsl. [locsenunii Moxer Guith paBen 0,01—0,02°/x n naxke
leli BeJuuUHe,

WccnenoBanns moKasanu, YTO TOPH3OHTAJbHBIA TPajHEHT TEeMIepaTyphl
iBaeT GOKOBYIO pepakiliio, 3HaueHHe KOTOPOH BO3pacraer NPHOTU3UTE/b-
OMOPUUOHAJNBHO SeC { ¥ H3MeHeHHe pedpaKluu B BEPTHKAJIBHON MJIOCKOCTH,
acTaloliee NpUMEPHO NPONOpiHOHaabHO sec? . C yBennueHHeM BHICOT Go-
5 dororpamMmverpuueckasi peppakius H H3MeHeHHe (OTOrpaMMeTpPHYECKO
AKINI B BepPTHKAMbHOM M10ckocTH ymenbiuatores. pn Bricore H = 100 xu
MpH TOPU3OHTAJIBHOM TpAaJHEHTE TEMIepaTypbl, BOMHM3H MOACTHJIAIOLIEH
xuoct pasHoM 0,04°/m, u senutHOM paccrostnun 80° GokoBasi GoTOrpam-
Hueckas pedpaxiius NPAKTHYECKH PaBHA HYJIO, a H3MEHEeHHe BepTHKAJIbHOM
rpaMMeTpUueckoil pedpakiuu pasuo npumepno 0,1” (npu H = 1 km yroa
BOiT pehpaKkiuy MPH ITHX ke yCA0BUAX paseH 1,6”, a nameneHune BepTHKAb-
9,2"). BoroBast miaHeTHAn (3eMHAs) pedpakiysi H H3MEHEHHEe IJIaHeT-
BEPTHKANBHON pedpakluy C yBeIMYEHHEM BBICOT BO3pacraer, AOCTHUrasl
H = 100 kx 1 OTMEUCHHBIX BBLIIe APYTHX yCJOBHsAX mnpumepHo 3 u 197
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cooTBeTcTBeHHO. HccnienoBaHus TOKa3ay, YTO BO BPEMs HabJrofeHu i 00BEKTa,
DACIOJIOKEHHOTO Ha GOJIBLIOH BBICOTE, HAKJIOH aTMOC()epHBIX CJIOEB M OUIMOKH
B NapaMeTpax aTMOCHEpE! B TPOMEKYTOUHBIX CIOSIX BHISEIBAIOT IPUMEPHO oAy Ha-
KOBBIE HCKAKEHUS! YIJIOB TIAHETHOH (3eMHOM) H MOJIHOH pedpakuuu. Ha ocxosa-
HHH 5TOFO MOMKHO CUHTATh, 4TO NMPH HAG/IIOIEHUH OOBEKTOB, PACIIOJIOKEHHbIX
Ha GOJMbIAX BBICOTAX, HANPHMEp, HCKYCCTBEHHBIX CIYTHHKOB 3eMJIH, LeJeco-
06pa3HO YroJ IJIaHEeTHOH (3eMHOIA) pedpakimu onpeseasaTh o Gopmy.e

rg=rc—rf.

7 BBIMHC/ISETCS IO TNPHUBEICHHBIM dopmynam, a r, PaBHBIH MPH BHICOTAX
Gostee 50 KM YIJy aCTPOHOMHYECKOH pepaKiuH, CIeLyeT ONpeieaTh 13 HabJI0-
JeHU {1 OMOPHBIX 3Be3]l, 3eHUTHOE PACCTOAHHE H a3UMYT KOTOPBIX HpPUMEPHO PaBHbI
3eHHTHOMY PACCTOSIHHIO M a3MMYTY HAGJIOaeMOro JIETaTe/IbHOro anmapara. [1pu
OTJIMUHMH 3€HUTHBIX PACCTOSIHUE YTJIBI 7o, IOJYIEHHBIC H3 Ha6JIIONEHUH OIOPHBIX
3pe3ji, CJeJyeT, OYEBHIHO, MPHBECTH K 3EHHTHOMY PaCCTOAHHIO Ha0JII0/1aeMOT0
o6beKTa. JIOCTATOUHO TOYHO 3TO MOKHO Clenath 1o gopmyJsie

Ik (18
rjie mapaMeTphl /s OMOPHOH 3Be3/(bl OTMEUEHD! HHIECKCOM «O».

Yr06b BBISIBETh HEOOGXOMMMYIO TOUHOCTDL OIpejie/IeHH apaMeTpoB aTmocde-
pBl B KOHEUHBIX H IPOMEKYTOUHBIX TOUKAX TPaeKTOPHH CBETOBOTO Jy4a, ObLIH
SBITIOJ HEHBI COOTBETCTBYIONINE MCCIeN0BaHus. AHAIU3 STUX HccJIeJOBaHUH 10
3B0JIHJI cpOPMYJTHPOBATH TEOPEMY, COTJIACHO KOTOPO# IPH 3€HUTHBIX PACCTOSHHUAX
70 70—75° yrJibl OJIHOH, OTOrpaMMETPHUYECKOH 1 3EMHOH (nsaneTHOH) pedpak-
il 32BUCST OT IIOKA3aTeJs IPEJOMJIEHHST TOMBKO B Hadasle H KOHIE TpaeKTOPHH
cgerooro Jsiyua. K3 3Toi Teopembl, Kak YacTHBEI CJIyyad, BBHITEKAET TEOpeEMa
Opuann—/Jlanzaca ans acTPOHOMHUECKOH peppaKlHH.

Kpome TOro, yCTaHOBJICHO, YTO B armocdepe 3eM/IH P BEYUC/ICHUH YIJ/IOB
pedpakuEi C TOYHOCTBIO JO 1—2” mpu 3€HUTHHIX PACCTOSHMAX JO 86—387°
HEOGXOIMMO 3HATh C BBHICOKOH TOYHOCTBIO METEOPOJOrMYECKHE JaMHBIe TOJIBKO
B HayaJ/e ¥ KOHIIE TDAEKTOPHHU CBETOBOrO JIyya, a TPH BbICOTAX gostee 40—50 KM —
TOJILKO B Hauyaje TpaekTopuH. Ha rpanunax npomexyTOHBIX C/I0€B JIOCTATOYHO
3HATb CPeJIHHE sl JaHHOH MECTHOCTH H BBICOTBI 3HAUECHUSA NaBJICHIL ¥ TeMIepary-
pbl, IPHYEM HEPEJIKO BMECTO CPEIHHUX 3HAUCHHH MOKHO TIPHHSATD JaHHbIE TA0JHIb
cTaHAapTHON aTMOc(epsl, TO €cTb HeOGXOJMMOCTE 3OHIMPOBAHHS aTMOC(HEpH
ornanaer. [Ipu 3eHUTHBIX PacCTOSIHUsX, GOJBIIAX 87°, TpeGoBaHUS K TOYHOCTH
onpejesieHHsl apaMeTpoB arMoc(ephl Ha rpaHHlax CJIOEB [OBLILIAETCS, U TMpH
3EHUTHBIX, PACCTOSIHHAX, OMH3KHX K 90°, 5TH mapaMeTpBl CJe[yeT ONpPEeae/ATb
NpHMEPHO C TAKOil 3Ke TOUHOCTBIO, KaK H JUIs HauaJbHOM M KOHEUHOH TOYEK Tpa-
eKTOpPHUH CBETOBOTO JydYa.

DKcIepUMeHTaIbHasi OPOBepKa IO MaTepuasaM 3OHIHPOBAHHT aTMochepsl
I HaGJIOIEHUSIM OIIOPHBIX 3B€3Jl, BBIIIOJHEHHBIM B I'AO AH YCCP [1] corpyznuu-
xom oGcepatopun H. A. BacusieHko, nokasa/ia XOPOILIYIO COTJI2aCOBAHHOCTb
yrioB pedpakiuy, BbIMHCJEHHBIX MO IPHBEJCHHLIM dopmysiaM H IOJy4eHHBIX
u3 HaOJIoNeHUH.

Tenepb OTHOCHTENBHO BHYTPEHHEH PepPaKLHUIL. dopMyJIBI YIJIOB BHYTPEHHEI
pedpaKyH IPH MPOUSBOJLHOM PACIO/IOKEHHH [JIOCKOH T'PaHHLBI MEXKIY raso-
BBIMH CPElaMH TIOJy4eHBI aBTOPOM, a JyIsl 4acTHOro Ciytad, KOr/ia MJIOCKas rpa-
HHILA apaJijiesbHa MJI0CKOCTH npuKIaaHoi pamku,— B. B. IMoropesnosbiM. Kpome
TOrO, aBTOPOM IIOJIY4eHBl (OPMYJIbl yIJIOB BHYTpEHHeH pedpaKIuu AJisl C1y4aes,
KOTJla TPaHULEl Ta30BbiX CPeJl ABJSIETCI cdepa, 60KOBAs MOBEPXHOCTb KPYIJION0

IMJIHHIPA ¥ KOHYca. DTH (OpMYJIbl MOXKHO HCIONL30BATD H B TOM cJiyyae, KOraa
ra30BLi cocTap aTmocdepsl BHYTPH HOcuTeJst aspodoroariapara OTJIHYaercs
OT Ta30BOr0 COCTaBa HAPYKHOH aTMOChepHI.
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JIlnsi yuera TOTPAHHYHOTO CJIOSI MPEANOJIAraercsl UCIONb30BaTh (POPMYJIbI
yTpenned pecdpakuuu. [I1s onpenesenns mapameTpoB BHYTPH MOTPAHUYHOTO
051 1 (POPMBI €r0 TPAHHUIBI CIELYET BBHITOJIHHTbL a3POIHHAMUYECKHE HCCJ/IENO-
HHSL HOCHTEJSI TIPU YCJIOBUSAX BBIIOJHEHHS a3POCHEMKH.
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