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HAULUWOHANBHBIA CTAHOAPT POCCUNCKOMN DEOQEPALMUM

KOCMUYECKAS CPEQA (ECTECTBEHHAA M UCKYCCTBEHHAS)

Mopenb npocTpaHCTBeHHO-BPpeMeHHOro pacnpeaeneHusA NNOTHOCTU NOTOKOB
TEXHOMeHHOro BellecTBa B KOCMUYeCKOM NPOCTPpaHCTBe

Space environment (natural and artificial).
Model of spatial and time distribution for space debris flux density in LEO

Oata BBegeHus — 2006—01—01

1 O6bnactb NnpuMeHeHus

Hacrosilumi ctaHpapT ycraHaBnvBaeT MoAernb NPOCTPaHCTBEHHO-BPEMEHHOTO pacnpeaeneHns NiioTHO-
CTU NOTOKOB TEXHOrEHHOIo BeLLecTBa paamepom Gonee 0,1 cM Ha yaaneHun ot nosepxHoct 3emnu ot 200 fio
2000 kM B Npon3BONbHLIA MOMEHT BpemeHu ¢ 2000 no 2025r.

CraHpapT npegHasHayeH aons:

- UCMONb30BaHWA B pacyeTax Npu onpeaeneHnm ycnosuin (oyHKLIMOHMPOBAHUA 1 NONEeTa KOCMUYECKMX an-
napartoB B OKOJTI03€MHOM NPOCTPaHCTBe;

- paspaboTk1 MeponpuATUIA NO 06ecneYeHNIo Ikonorm4eckor 6e3onacHOCTH NPU CO3AAHUNA M SKCNNyaTauumn
opGuTanbHbIX CPEACTB;

- 060CHOBaHWMS U oLieHKN 3thhEeKTVBHOCTY MEPONPUSITUIA M pEKOMEHALIWIA, HAanpaBreHHbIX Ha ocrnabneHve
aHTPONOreHHOro BO3AEWCTBUS HA KOCMUYECKYIO Cpealy;

- 060CHOBaHUs1 TAapaMEeTPOB U YCIOBWIA NPUMEHEHMS1 HA3EMHOIA M 6OPTOBOI annapaTypbl, NPeAHa3Ha4YeHHO
NS U3AMEPEHUS XapaKTepUCTUK TEXHOFeHHOIO BELLIECTBA B OKOFI03€MHOM KOCMMYECKOM NPOCTPaHCTBe.

2 HopmaTuBHbIe CCbINKM

B HacTosLLeM cTaHaapTe UCTOoNb30BaHbl HOPMATUBHbIE CCLITKU HA CrieyHoLLMIA CTaHAapT:
FOCT 25645.103 — 84 Ycrnosus (hr3anyeckme KOCMUMECKOTO NPOCTPaHCTBA. TepMUHbI U onpeaerieHust

MpuMeyaHue — MNpu NONb30BaHUM HACTOSALLMM CTaHAAPTOM LienecooGpasHo NpoBEPUTL AEHCTBUE CChLoY-
HbIX CTaHAapTOB MO yKasaTeno ((HaL[MOHaJ'IbeIe CTaHAapTbI», COCTaBJIEeHHOMY MO COCTOSIHMIO Ha 1 AHBaps TeKyLI.IerO
roga, U No COOTBETCTBYIOLUM UH(OPMALMOHHLIM YKasaTensM, ony6nMkoBaHHLIM B TeKylleM rogy. Ecnm cebinouHbIN
[OKYMEHT 3aMeHeH (U3MeHeH), TO Npy NONb30BaHUW HACTOSILUMM CTAHOAPTOM CriefyeT pPyKOBOACTBOBAaTbCSl 3aMeHeH-
HbIM (M3MEHEHHbIM) JOKYMEHTOM. ECnn CCbINOYHLIN AOKYMEHT oTMeHeH 6e3 3amMeHbl, TO NosiokeHne, B KOTOPOM faHa
CCblINKa Ha Hero, NpMMeHsIT B YacTu, He 3anaI'V|BaI'OLI.|eﬁ 9TY CCbINKy.

3 OnpegeneHus

B HacTosiLLem cTaHaapTe MPUMEHeHb! CneayioLne TEPMUHBI C COOTBETCTBYIOLLIMMU ONpeaeneHnsiMu:

3.1 okonosemMHoe kKocMMyveckoe npocTpaHcTBo: Mo FOCT 25645.103.

3.2 xocMuyeckunit 06bekT; KO: Teno NCKyCCTBEHHOIO NPOUCXOXAEHUS, HAXOASLLEECH B OKONIO3EMHOM
MPOCTPaHCTBe.

3.3 KaTanorM3npoBaHHbIN KOCMUYeCcKkui 06 bekT: Kocmnueckuii 06ekT paamepom Gornee 10—30 cm,
BK/TIOUEHHBI B KaTarory ConpoBoXaaeMbiX 06beKTOB CUCTEM KOHTPOSISi KOCMUUECKOIro NPOCTPAHCTBA UK ApY-
rMX cnyxo6 v opraHnaauvi.

WspaHue ochmumansHoe

2286 1



FOCT P 25645.167—2005

3.4 HeKkaTanorMaMpoBaHHbI KOCMUYEeCKkUA 06 bekT: KocMuueckuin 061-eKT pasmepom, Kak Nnpasurio,
mMeHee 10—30 cm, o6pa3oBaBLLMIiCS B NpoLiecce unu nocre npekpalleHnsi pyHKLMOHMPOBaHUA OpOUTaNbHbIX
CPEeACTB B OKONI03EMHOM NPOCTPAHCTBE W HE BKMIOYEHHBIV B KATANOM COMPOBOXAAeMbIX OGbEeKTOoB.

3.5 TexHoreHHoe BellecTBO: COBOKYMHOCTb KaTasiorManpoBaHHbIX U HEKATANorM3“poBaHHbIX KOCMUYec-
KMX 06 BEKTOB TEXHOFEHHOTO NPOVCXOXAEHUS, HAXOAALLMXCS B OKONIO3E@MHOM NPOCTPaHCTBe.

3.6 KOHUeHTpauuA TexHoreHHoro BewecTsa: CpegHee yucno KO B eanHnue o6bema (B OKpeCTHOCTH
hMKCMPOBaHHOW TOYKM) OKOSI03EMHOFO NMPOCTPAHCTBA.

3.7 noTok TexHoreHHoro BellectBa: CpeaHee uncno KO, npoxoasiumx 8 eAVHWLY BPEMEHU Yepe3 HeKo-
TOpY!O 3a@aHHYH0 NOBEPXHOCTb.

3.8 NNOoTHOCTb NOTOKa TeEXHOreHHoro BelecTBa: MoTok Yepes cheprecKyio NOBEPXHOCTb €AVHNHHOIO
CeueHus.

3.9 ctaTMcTYEeCKMe xapaKTepUCTUKU CKOPOCTU TEXHOFeHHOro BelecTBa: PyHKLMM pacnpeaeneHus n
Y/CIOBbIE XapaKTepPUCTUKM paanarnbHOW 1 TaHreHLManbHoM coctasnsowmx ckopocty KO, a Taioke BO3MOXHbBIX
HanpaBneHWUi TaHreHLManbHONM COCTABMSAIOLLEN CKOPOCTU B OKONO3EMHOM NPOCTPaHCTBe.

3.10 oTHOCMTENbHas CKOPOCTh CONMKAIOLLMXCA KOCMUYECKUX 06 HLeKToB: BekTopHasi pasHOCTL CKOpO-
CTeli HEKOTOPOro NPOM3BONbHOMO U 3aAaHHOro KO B MOMEHT NX MakcMMarnbHOro ConvkxeHus!.

3.11 cpepHARA oTHOCUTeNbLHaA ckopocTb: CpeaHee 3Ha4YeHUE OTHOCUTENBHOM CKOPOCTH, NOMy4YEeHHOe
yCcpeHeH1eM oTHocuTernbHbIX ckopocTer Bcex KO B okpecTHOCTY TpaekTopum 3aaaHHoro KO (nponasornbHbin KO
y4yacTBYyeT B yCpeAHEeHUV OUH pas).

3.12 cpeaHAA CKOPOCTL BO3MOXHbIX CTONKHOBEeHMIA: CpefiHee 3HaueHne OTHOCUTENbHOWM CKOpPOCTY,
nony4eHHoe yCpeLHEeHUeM OTHOCUTENbHbIX ckopocTen Bcex KO, C KOTOpbIMU MOXET CTONKHYTLCS 3af1aHHbIN
KO, 1. e. ycpeaHeHneM No MHOXECTBY BO3MOXHBIX CTONKHOBEHUIA.

3.13 koachpuLmeHT TeEXHUYeCcKo NoNUTUKK: [NokasaTenb MHTEHCUBHOCTH 06pa3oBaHUsA TEXHOFEHHOTO
BeLLEeCTBa B MHTEpBarie NPorHo3a, onpefiensieMbiiA OTHOLLIEHUEM YKCTIa eXeroAHO 06pa3syoLLMXCsl KOCMUYECKUX
06GbeKkToB B MHTepBane nporHosa (nocre 2000 r.) K COOTBETCTBYIOLLEN CpeaHel oLieHke 3a BpeMsa ¢ 1990 no
2000r.

4 CokpalieHus 1 0603Ha4YeHunA

4.1 B HacTosLEeM CTaHaapTe NPUMEHSIOT CneayioLLme COKpaLLeHUs:
KO — kocMmuyecknin o6bexT;
KA — kocMunyeckuii annapar;
OKI— oKOso3eMHOe KoCMU1ecKoe NPOCTPAHCTBO;
4.2 B HacToALLIEM CTaHAApTe NPUMEHSIIOT crieflytoLuye obo3HaveHus:
h —BbicoTa TOuKY;
¢ — LUMPOTA TOUKK;
j — Homep aAnanasoHa pa3mepoB KO;
d; — neBasi rpaHuLia pasmepos KO, CoOTBETCTBYIOWAsA j-My AUaNasoHy UX pasMepos;
p (h, ); — KOHLIEHTPALIMA TEXHOrEHHOTO BeLLeCTBA ANA j-ro AvanasoHa paamepos KO B 3aBUCUMMOCTY OT
BbICOTbI U LLIMPOTbI TOMKK;
i —HaKknoHeHe NNoCKOCTY OpBUTLI;
V., —TaHreHumanbHas cocraBnsioLias ckopocty KO (HanpaBneHa B NIOCKOCTV Op6UTLI NnepreHan-
KyFSIPHO K paaVyCy-BeKTopy);
VT (h) — cpenHee 3HaYeHVe TaHreHLMarbHON COCTABMAIOLLEN CKOPOCTH, NONYYEHHOe YCPeAHEHNEM
ckopocrter Bcex KO, koTopbie B NPOu3BOnbHBIA MOMEHT BpEMEHWU MOTYT HAaXOAWUTLCS Ha AaH-
HOM BbICOTE;
VoTtH — OTHOCHTErbHas CKopocTb convxatowmxcs KO;
A — yron Mexay TaHreHLanbHbLIMWU COCTaBTSIOLLIMMIM CKOPOCTY 3aaaHHoro KO 1 oTHocuTenbHoiA
CKOPOCTU HEKOTOPOIO Npou3BosbHOro KO;
PVortH (A) — cTaTMcTyeckas NNOTHOCTL pacnpeaeneHs HanpaeneH s TaHreHLMarnbHON COCTaBNSIOLLLEN
OTHOCHTESBHOI CKOPOCTH, NMONYyYeHHasi NyTeM yCpeIHEHUS OTHOCUTESTbHBLIX CKOPOCTel Bcex
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KO, KoTopble HaxoAATCA B OKPeCTHOCTM TpaekTopun 3agaHHoro KO (npowmssonbHbii KO
y4acTByeT B yCpe[lHEHVM OOVH pas);

PVern (A) —cratucTnieckasi NNOTHOCTb pacrpeferieHns HanpaBneHVs TaHreHUManbHOM CoCTaBAoLLEen
CKOPOCTV BO3MOXHbIX CTONTKHOBEHWIA, NONy4YeHHas ycpeaHeHVeM Mo MHOXECTBY BO3MOXHbIX
CTONKHOBEHUI;

VCTJ‘I — CpeaHsAA CKOPOCTb BO3MOXHbIX CTONKHOBEHWI KA C TeXHOreHHbIM BELLLECTBOM;

P —NOTOK TEXHOrEHHOTO BELLEeCTBa;
Q (h, 9); —NNOTHOCTBL NOTOKA TEXHOTEHHOTO BELLECTBA AN j-ro AinanasoHa pasmepos KO oTHocuTeneHo
MHepLManbHOM CUCTEMbI KOOPAWHAT B 3aBUCUMOCTU OT BbICOTbI U LUMPOTbI TOYKY;
QotH (h, i);— NNOTHOCTL NOTOKA TEXHOMEHHOTO BELLECTBA ANA -ro AvanasoHa pasmepos KO oTHocuTenb-
Ho KA, HaxopfsiLerocsi Ha KpyroBow opouTe ¢ BbICOTOM h M HAKITOHEHWEM
N (1, t); — cpenHee 4MCro BOSMOXHbIX CTONKHOBEHWI HekoToporo 3apaHHoro KA ¢ KO j-ro avanasoHa
pa3mepoB 3a BpeMmsi OT {4 00 by;
Cy — K03hhuLmeHT, yunTbIBaOLLMA hOPMY 1 OpYeHTaLuio paccmaTpusaemMoro KA;
o, B — yrmbl, XapakTepur3ayoLLme OPUeHTaLMIo 3aAaHHON OCY MO OTHOLLEHWIO K MOOBWKHOWN CBsi3aH-
HOW ¢ paccmaTpvBaeMbiM KA crcTeMol KoopauHar;
S — xapakTrepHas nnoluaab nonepeyHoro ceyeHus KA,
F (f) — cbyHkums, yunTbIBalOLLAA M3MEHEHVEe NOTOKAa TeXHONeHHOro BEeLLEeCTBA B MHTepBarie NporHo-
3a OT Ha4arnbHOro MOMEHTa fy A0 MOMEHTa BpeMeHu
K — koah(pULIMEHT TEXHUYECKOW NONUTIMKK.

5 O6wme nonoxeHus

5.1 B coOTBETCTBUM C MOAENBIO NPOCTPAHCTBEHHO-BPE@MEHHOro pacrnpeaeneHns TeXHOreHHOro BeLLecTsa B
OKONO3eMHOM MPOCTPaHCTBE OnpeaensioT:

- MNTOTHOCTb NOTOKa TEXHOrEHHOTO BeLLeCTBa OTHOCUTENTBHO MHEPLIMANBHOM CUCTEMbI KOOPAVHAT B HAasb-
HbIi MOMEHT BpemeHu f, = 2000r.;

- NSIOTHOCTb MOTOKA TEXHOFEHHOro BeLLecTBa OTHOCUTENBHO KA, ABWMKYLUMXCH NO TUMOBLIM OpOUTaM, B
HavarbHbI MOMEHT BpeMeHu &y = 2000r.;

- NNIOTHOCTb NOTOKA TEXHOreHHOro BeLLECTBA B NPOU3BOSIbHLIA MOMEHT BpeMeHu oT 2000 1o 2025r.

5.2 [Ins onpepeneHus NpoCTPaHCTBEHHO-BPEMEHHOIO pacnpenesieHus NIIOTHOCTU NOTOKA TEXHOrEHHOro
BeLLEeCTBa B OKOJI03€MHOM MPOCTPaHCTBE MCNOMb3YIOT criefyioLue UCXOAHbIE AaHHbIe:

- AiaHHbIe CUCTEM KOHTPOJSl KOCMUYECKOro NPOCTPaHCTBA;

- CBe[leHUs1 O pa3pyLUEeHNM KOCMMYECKUX annaparoB U CTyNeHen pakeT-HocUTenen, a Taloke O BbINONTHEHUU
pa3nnyHbIX ornepaumi, NpeayCMOTPEeHHbIX NporpaMMamMy KOCMUYECKUX NOJIETOB;

- laHHble PaMONOKALIMOHHBIX Y ONTUMECKNX N3MEPEHUI TEXHOMEHHOIO BELLIECTBa;

- pesyrnbTaTbl KOCMWUYECKUX SKCMIEPUMEHTOB MO ornpefierieH o HeNnocpeACTBEHHOIO BO3AENCTBUSA TEXHOTEH-
HOro BeLLecTBa Ha KOHCTPyKLWIo KA.

n puMeydyaHune — I'IepequcneHHble UCXOAHbIE AaHHbIE UCNOJIb3YIOT ANA HACT] p0I7IKI/| MaTeMaTM4eckux Mogaenen
TEXHOreHHOro BeulecTBa. X TOYHOCTHbIE XapaKTepUCTUKU onpeaensioTcs (*WIEWI‘IGCKMMVI npyuHUUNaMv, MeTogamMuv u
cpeacrteamu 06Hapy)l(eHI/Iﬂ, HabnoaeHua n KOHTpONA TeXHOreHHOoro Bellecrsa B OKONO3eMHOM NpOCTpPaHCTBE.

5.3 XapakrepucTrkun npoCTPaHCTBEHHO-BPEMEHHOro pacnpeferneHns TeXHOreHHOro BeLLLEeCTBa CTPOSIT Ha
OCHOBE [JaHHbIX, NepeyncrieHHbIX B 5.2, C NOMOLLLIO MaremMaTU4ecKoro MoAieNIMpoBaHusi TEXHOrEHHOTO 3arpsisHe-
HWS1 OKOJI03EMHOI0 NMPOCTPaHCTBA. TOUHOCTL XapaKTepUCTYK NPOCTPAHCTBEHHO-BPE@MEHHOIO pacrnpeerneHus Tex-
HOrEeHHOrO BeLLIeCTBa onpeaenseTca TOYHOCTLIO UCXOOHbIX AaHHbIX, & Taloke A0NYLLIeHUAMU, NPUMEHSIeMbIMA
npu MmareMaTn4eCckomMm moaenmpoBaHuUn. OcHOBHbIE XapakKTeprUCTUKM KOMNbIOTEPHbIX NporpaMm Ans onpeaene-
HUA NPOCTPaHCTBEHHO-BPEMEHHOro pacnpenerneHns TexHoreHHOro Belliecrea npueeaeHbl B NpUnoXxeHun A.

5.4 XapaKTep/CTVKM NPOCTPAHCTBEHHO-BPEMEHHOIO pacrnpefeneHns KocMUieckux o6 LeKToB onpeaensioT
Ans BOCbMW Iana3oHOB X pa3MepoB, NpyBeAeHHbIX B Tabnuue 5.1.

2* 3
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Ta6nwuuyab5.1 — PasbveHne pasmepoB 1 cpegHeit maccel KO Ha avanasoHbl

HaumeHoBa- NuanasoH pa3smepoB Ans j
Hue
nokasarens 1 2 3 4 5 6 7 8
Pa3amepbl, 010,10 010,25 0T10,5 o11,0 or25 0T15,0 ot10 Cabilwe
CcM 0o 0,25 go 0,50 no 1,0 no 2,5 no 5,0 ao 10 Ao 20 20
CpeaHssn . s -3
Macca, K- 0,8610% | 0,58:10%* | 0,28+10- 0,0018 0,010 0,064 0,363 300
MnoTHOCTD,
romd 2,5 2,7 2,9 3.1 3,3 3.5 3,7 3,9
MpuMeyaHune— [vanasoH j = 8 OTHOCUTCA K KaTarormsMpoBaHHbIM KOCMUYECKUM OGbeKTaMm.

5.5 3Hauenus pyHkumm Q (h, ¢);, M~2erof~", xapakrepuayloLLei NNOTHOCTb NOTOKA KOCMUYECKUX O6HeKToB
Jj-ro avanasoHa pa3mMepoB OTHOCUTENBHO MHEPLIMAbHOM CUCTEMbI KOOPAVHAT B 3aBUCMMOCTU OT BbICOTBI M LUMPO-
Thbl TOHKU, BEIMUCTISIIOT B NPOLIECCe MaTEMaTMYECKOro MoaenupoBaHusi no opmyne

Q(h,9); = p(h,0); V. (h), (1)

roe p (h, ), — KOHLIGHTPaLMA KOCMUYECKVX OB LEKTOB N1 j-ro inanasoHa pasMepoB B 3aBUCHMOCTH OT BLICOTbI U
LLUMPOTBI TOYKY;

V. (h) — cpenHsis TaHreHUManbHas COCTaBISIOLLAs CKOPOCTH.

5.6 3naueHus coyHkuMM Qory (A, i), M2erof”", xapaKkTepuaytoLLiel NAOTHOCTL NOTOKA KOCMUYECKUX 06 BbEK-
TOB OTHOCUTENbHO KA Ans pa3nnyHbIX AnanasoHoB pa3amepoB KO, onpeaensioT ans kpyroebix opout KA B 3aBu-
CUMOCTM OT BbICOTbI h M HAKINOHEHWS /.

3HaueHust Qory (h, /); BLIMMCIISIOT B NPOLIECCe MaTeMaTieckoro MOAe/TMPOBAHWS YCPEHEHNEM MITHOBEH-
HbIX 3HAa4eHWUI NNOTHOCTM MOTOKA, onpeaensieMblX koHUueHTpaumer KO nux oTHocUTenbHOM CKOPOCTLIO B paanvy-
HbIX TOMKaX.

5.7 3HaueHns noToka P; 3a rof Ansl KOCMUYECKVX OB BEKTOB PasfIMYHbIX AUaNasoHOB PasMepoB OTHOCH-
TenbHOo KA npocToii hopmMbl onpeaensioT no oopmMyre

P;= Cn S Qorn (hs i)j, 2

rae C,  —Ko3(hULIMEHT, yunTbIBAKOLLWMIA (HOPMY M OpreHTaumio KA;
S — xapakTtepHas nnowanb KA, m%

Qorw (h, i);j— cooTBeTCTBYIOLLAA NIOTHOCTL NOTOKA.

Mpw aTOM McnonbL3yOT AOMYLLEHWE, YTO pasmepbl KA cyluecTBeHHO 6onbLue paamepoB KO.

3HaueHus koaddmumeHTa Cy ycTaHaBNMBAIOT Af15 3/IEMEHTOB KOHCTPYKUMK KA paanuuHoi hopMbl (Lm-
NVHAP, KOHYC, NaHenb) B BUAE (pyHKUWI YITOB ¢ U B, xapakrepusyloLLX OpMeHTaLmIo 3aaHHON OCY N0 OTHOLLIe-
HUIO K NOOBWXHOW, CBSA3aHHOM € paccMaTpuBaeMbiM KA, cuctemor koopamHart. [ins KA cdepuyeckor (hopmbl
NPUHYMAIOT

Cy=1,

S = nD?4,

roe D — anametp KA, m.

5.8 B cBsau ¢ TeM, YTO TaHreHuManbHas coctaenstowwas ckopoct KO B cpegHeM Ha nopsifgok 6onbLue
panuanbHOW, T. €. BEKTOP OTHOCUTENbHON CKOPOCTU V1 OTKITOHAETCS OT FOPM30OHTArNbHON CKOPOCTU HE3HAuUM-
TerkHo, noTok KO oTHOCUTeNbHO 3aaaHHoro KA npuHMMaloT Nockvm, a HanpasneHne OTHOCUTENBbHOW CKOPOCTH
XapaKTepuayloT TOSNbKO e OTKIMOHEeHWEeM A OT TaHreHUManbHoW cocTaBnsioLLen ckopoctu KA V.. B obem crny-
Yae B npoLiecce MaTemMaTU4eCcKoro MoaenMpoBaHUsi OTHOCUTENbHYIO CKOPOCTb BbIMUCHISIOT KaK BEKTOPHYIO pas-

4
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HOCTb CKOPOCTEl COOTBETCTBEHHO HEKOTOPOIO NPOW3BOSILHOIO M 3aaHHOMO 06BeKToB. AN NpUGNKEHHbIX Bbl-
YYCMEeHW OTHOCUTESbHOM CKOPOCTU NpU 3HaYeHWSX yrra A B npegenax + 90° npumeHsioT opmyny

Vorm (A) = 2 V, cos (A). (3)

MorpelLHOCTL BbIMUCTIEHUI NO 3TON hopMyne B 60NbLUMHCTBE crny4yaeB He npesbiwaet 0,5 km/c.

5.9 Cratuctudeckyto NNoTHOCTL pacnpeaeneHns HanpasBnieHusl TaHreHUManbHON COCTaBNAIoLLLEeN OTHOCK-
TenbHOW CKOPOCTU PVgrH (A) BLIMUCTISIOT B NPOLIECCE MaTeMaTU4ECKOro MOAENPOBaHUSA ycpeAHEeHWeM COOTBeT-
CTBYIOLLMX MIHOBEHHbIX 3HA4EHWI B PA3NUYHbIX TOYKAX TPAEKTOPUM C YY4ETOM KOHLIEHTPaLIMM TEXHOTEHHOTO Belle-
CTBa ¥ BO3MOXHbIX HanpaBneHui OTHOCUTENbHOW ckopocTy KO B 3TUX TouKax.

CratucTryecKyto NIIOTHOCTL pacrpefieNieHUst HanpaBnNeHUsi TAHFEHLMASbHOWM COCTaBNSIOLLIEA CKOPOCTU BO3-
MOXHbIX CTONKHOBEHWI pVe1y (A) B NpoLiecce MaTeMaTM4eCKoro MoaenmpoBaH1a BeIMUCHSIOT Mo hopMyne

Vot (A) PVoru (A)
;[‘VOTH (A) pVorh (A)dA 4)

pPVern (A) =

MpyMeHeHWe 3Tol opMYTbl YYUTHIBAET BMMSIHWE pa3nuuHoro Bknaaa KO ¢ paanniHbIMU OTHOCUTENbHBLIMU
CKOPOCTSIMU B CyMMAapPHYI0 OLIeHKY NAOTHOCTU NOTOKA, NPYU 3TOM peanuayeTcsi nepexof, K YCpeAHEHMIO N0 MHOXe-
CTBY BO3MOXHbIX CTONKHOBEHUA.

CpeaH CKOPOCTb BO3MOXHBIX CTOSNKHOBEHWUM KA C KOCMUYeCKMMN 0GbEeKTaMM B NPOLIECCE MaTeMaTuyiec-
KOro MoZieNnMpoBaHUsA BbIMUCHISIOT NO chopMyne

Vern = £VOTH(A) PVcrn (A)dA. (5)

5.10 CpepnHee umcrio cronkHoBeHuii KA ccepurueckoii popmbl C TeXHOFEHHbIM BELLIECTBOM Pa3HOro pasme-
pa N (t;, t,); B iHTepBane BpemeHu (t,, ;) onpeaensiot no hopmyne

N (t;, t2)j =P IF () — F ()], 6)

rAe P, — noToK TeXHOreHHOro BELLEeCTBa /1A j-ro iuanasoHa pasmepos;

F () (roobl) — yHKUMS, yuUTbIBaIOLLASA BIIUSIHUE U3MEHEHUS! TOTOKA TEXHOreHHOTO BeLLeCcTBa B UHTepBane Npo-
rHO3a OT Ha4asibHOro MOMEHTa BPEMEHM f) 0 MOMEHTa BpeMeHH £.

3HaueHVs (PyHKLMU pacCUUTLIBAIOT B 3aBUCMMOCTU OT pa3aMepoB TEXHOTEHHOIO BeLLEeCTBa, BLICOTHI h, AnA
KOTOPOW onpefierneHbl 3HaueH s NoToka P, a Talke Npu pasnuyHbLIX MnoTesax 06 UHTEHCUBHOCTUM 0Opa3oBaHus
TEXHOreHHOrO BeLLEeCTBa Ha UHTepBaJsie NPOrHo3a, XxapakrepuayeMbix KO3 hULIMEHTOM TEXHUYECKON NONUTUKK K.
Ons npnbnuikeHHLIX pac4eToB, a Tawke Ans BicoT 6onee 1000 kM MoXeT BbITb NPUHATO NPUGNIKEHHOE 3Havue-
Hue F (f) = t — ;. 3a Ha4YanbHbIN MOMEHT f; NpuHAT 2000 T.

5.11 MNpviBeAEHHLIE 3HAYEHWS NNOTHOCTU NOTOKA TEXHONEHHOIO BELLIECTBA OTHOCUTENBHO TUMOBLIX OpouT KA
He OXBaTLIBAIOT BCE BO3MOXHbIE BUAbI OpOUT, HAanpumMep annuntuydeckne opoutsl. MoaTtomy Ansi oLieHoK NoToka
TEXHOreHHOro BeLLEecTBa OTHOCUTENbHO KA, He paCCMOTPEHHbIX B HACTOSILLIEM CTaHAapTe, UCTIONb3YIoT MaTtemMa-
THYeckue Moaenu, AaHHbIE O KOTOPbIX NPUBEAEHbBI B NPUIoXeHUn A.

6 OnpegeneHue nNNOTHOCTU MOTOKA TEXHOreHHOro BeLeCTBa OTHOCUTESNILHO
MHepuUuanLHOW CUCTeMbl KOOpAUHaT

6.1 Npu ouieHke TekyLuel nnoTHocTU notoka KO Q (h, ¢);0THOCUTENBHO MHepLUMAIbHOM CUCTEMBI KOOpAMHAT
BbICOTY /1 U LUMPOTY TOMKM @ 3a[1al0T IMCKPETHO COOTBETCTBEHHO G waroM 100 km n 5°.
6.2 CpefgHve 3HaveHusi TaHreHUMarbHoW cocTaBnsioLLein ckopoctn KO VT (h); , KOTOpbIE NPY BLIYUCTIEHM-

Aix no popmyre (1) cnonbaoBanuck A4fis onpeaenexus NoTHocTy notoka Q (h, ¢);, NprBeaeHs! B Tabnuue 6.1.
31U 3HaueHNA NonyYeHbl ycpegHeHneM ckopocteli Bcex KO aafaHHoro Avana3oHa paamepoB, Op6UThI KOTOPbIX
OTNN4aloTCA BbICOTAMW, SKCLIEHTpUCUTEeTaMn U HAKNOHEeHNAMI.
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Tabnwuya6.1 — CpegHue 3HaYeHUs TaHreHUManbHOM COCTaBNSLLEN CKOPOCTH

BeicoTa, CpepaHsisn ckopocTb, KM/C, AN Anana3oHa pa3mepos j
™ 1 2 3 4 5 6 7 8
250 8,259 8,250 8,241 8,232 8,223 8,214 8,205 8,196
350 8,197 8,188 8,179 8,170 8,161 8,152 8,143 8,134
450 8,137 8,123 8,127 8,103 8,098 8,077 8,086 8,067
550 8,083 8,067 8,061 8,038 8,040 8,017 8,012 8,006
650 8,022 8,011 7,998 7,977 7,973 7,956 7,943 7,951
750 7,977 7,960 7,948 7,931 7,915 7,907 7,894 7,891
850 7,926 7,908 7,888 7,879 7,868 7,854 7,850 7,850
950 7,861 7,845 7,827 7,814 7,810 7,792 7,789 7,797
1050 7,800 7,787 7,768 7,754 7,736 7,730 7,726 7,738
1150 7,739 7,720 7,699 7,689 7,677 7,674 7,665 7,688
1250 7,677 7,655 7,638 7,629 7,623 7,616 7,626 7,648
1350 7,613 7,605 7,581 7,568 7,567 7,566 7,566 7,599
1450 7,578 7,575 7,555 7,543 7,540 7,533 7,533 7,555
15650 7,518 7,504 7,490 7,483 7,474 7,471 7,470 7,490
1650 7,471 7,452 7,446 7,424 7,420 7,404 7,428 7,444
1750 7,405 7,395 7,377 7,363 7,354 7,362 7,361 7,407
1850 7,334 7,324 7,315 7,299 7,296 7,300 7,312 7,357
1950 7,266 7,243 7,244 7,231 7,229 7,238 7,250 7,291

6.3 MNnotHocTs notoka Q (h, @); AN 06LEKTOB pasIMYHbIX AYana3oHOB PasMepOoB ONpeaensioT B COOTBET-
CcTBMM c Tabnuuamm 6.2—6.9.



2 Tab6 nuuya 6.2 — NnotHoctb notoka KO pasmepom 0,1 — 0,25 ¢cm (j = 1) oTHOCMTENBHO UHEPUMANbLHOW CUCTEMbI KOOPAUHAT

BbicoTa, MnoTHocTb noToka, M2 » roa™"!, Ans WupoTs!

kM 2,5° 7,5° 12,5° | 17,5° | 225° | 275° | 32,7° | 37,5° | 425° | 47,7° 52,5° | 57,5° | 62,5° 67,5° | 72,5° 77,5° | 825° | 87,5°

250 (1,01E-3(1,01E-3|1,01E-3|1,05E-3|1,13E-3|1,29E-3|1,17E-3|1,05E-3(1,05E-3|1,17E-3|1,37E-3|1,45E-3|1,93E-3 [2,05E-3[2,18E-3 1,6 1E-3 [3,51E-3|2,82E-4

350 (1,82E-3(1,82E-3|1,82E-3|1,89E-3|2,03E-3|2,32E-3|2,11E-3|1,89E-3(1,89E-3|2,11E-3|2,47E-3|2,61E-3|3,49E-3 [3,70E-33,92E-32,90E-3 [6,32E-3[5,08E-4

450 |2,61E-3|2,61E-3|2,61E-3(2,72E-3|2,92E-3|3,34E-3|3,03E-3|2,72E-3|2,72E-3(3,03E-3(3,55E-3(3,76E-3|5,01E-3 |5,33E-3/5,64E-3¢4,18E-3 |9,09E-3(7,31E-4

550 |6,23E-3|6,23E-3|6,23E-3|6,64E-3|7,16E-3|8,20E-3(7,37E-3(6,43E-3(6,54E-3|7,37E-3(8,72E-3(9,13E-3(1,20E-2 [1,29E-2[1,37E-2|1,01E-2|2,21E-2[1,76E-3

650 |(8,75E-3(8,75E-3|8,75E-3|9,27E-3/9,99E-3|1,14E-2|1,03E-2|9,06E-3(9,17E-3|1,03E-2|1,23E-2|1,28E-2|1,70E-2 |1,81E-2|1,93E-2|1 41E-2(3,10E-2|2,47E-3

750 (1,36E-2(1,36E-2|1,37E-2|1,44E-2|1,57E-2|1,79E-2|1,61E-2|1,41E-2(1,43E-2|1,61E-2|1,90E-2|2,00E-2|2,64E-2 [2,83E-2[2,99E-2|2,20E-2 [4,83E-2|3,79E-3

850 (1,67E-2(1,68E-2|1,69E-2|1,75E-2|1,85E-2|2,05E-2|1,96E-2|1,92E-2(2,00E-2|2,21E-2|2,51E-2|2,78E-2|3,52E-2 |4,49E-214 47E-24,07E-2 (8,04E-2|1,36E-2

950 (1,92E-2(1,93E-2|1,95E-2|2,01E-2|2,10E-2|2,28E-2|2,25E-2|2,28E-2(2,40E-2|2,62E-2|2,96E-2|3,32E-2|4,15E-2 |5,57E-2/5,45E-2/5,23E-2 (1,01E-1]|1,94E-2

1050 (1,59E-2|1,60E-2|1,62E-2|1,66E-2|1,74E-2|1,88E-2|1,87E-2|1,91E-2|12,01E-2|2,20E-2|2,47E-2|2,79E-2|3,47E-2 |4,72E-24,569E-2 4 ,45E-2 (8,55E-2|1,67E-2

1150 |1,23E-2|1,24E-2|1,25E-2(1,29E-2(1,35E-2(1,47E-2(1,45E-2(1,47E-2|1,55E-2|1,69E-2|1,90E-2|2,14E-2(2,67E-2 (3,58E-23,50E-23,35E-2|6,48E-2(1,23E-2

1250 (1,02E-2|1,02E-2|1,03E-2|1,06E-2|1,12E-2|1,22E-2|1,20E-2|1,20E-2|1,27E-2|1,39E-2|1,57E-2|1,75E-2|2,20E-2 |2,93E-2[2,87E-2]2,73E-2 [5,29E-2/9,95E-3

1350 |1,03E-2|1,04E-2|1,05E-2(1,08E-2[1,12E-2(1,22E-2(1,21E-2(1,23E-2|1,31E-2|1,44E-2|1,60E-2|1,82E-2(2,24E-2 [2,92E-23,44E-2(3,01E-2|4,58E-2(8,50E-3

1450 (1,29E-2|1,30E-2|1,31E-2|1,35E-2|1,40E-2(1,49E-2|1,562E-2|1,60E-2|1,71E-2|1,90E-2|2,08E-2|2,40E-2|2,89E-2 |3,75E-2(5,30E-24,35E-2 (4,78E-2(9,24E-3

1550 (1,01E-2|1,02E-2|1,03E-2(1,06E-2|1,10E-2(1,17E-2|1,20E-2|1,24E-2|1,33E-2|1,48E-2|1,63E-2|1,88E-2|2,26E-22,90E-24,13E-23,37E-2 (3,69E-2/6,95E-3

1650 (6,91E-3|6,91E-3|7,00E-3|7,19E-3|7,48E-3)8,06E-3/8,06E-3|8,34E-3|8,92E-3|9,88E-3|1,09E-2|1,26E-2|1,52E-2 |1,93E-2[2,72E-22,21E-2 (2,46E-2/4,41E-3

1750 |4,85E-3|4,85E-3|4,94E-3|5,04E-3/5,32E-3|5,70E-3|5,70E-3|5,80E-3)6,18E-3|6,84E-3|7,61E-3|8,65E-3|1,06E-2 [1,33E-2[1,79E-2(1 46 E-2|1,82E-2|3,14E-3

1850 (4,33E-3|4,43E-3|4,43E-3(4,61E-3/4,80E-3|5,18E-3/5,18E-3|5,27E-3|5,56E-3/|6,21E-3|6,87E-3|7,81E-3|9,51E-3 |1,20E-2(1,62E-2[1,32E-2 (1,6 3E-2|2,82E-3

1950 (4,38E-3|4,38E-3|4,48E-3(4,57E-3/4,85E-3|5,22E-35,13E-3|5,32E-3|5,60E-3|6,25E-3|6,90E-3|7,93E-3|9,6 1E-3 |1,19E-2[1,71E-21,35E-2 [1,50E-2|2,52E-3

MpumeuyaHne Kk Tabnuuyam 6.2 — 6.9 — Ob6o3sHayeHue «E-x» ozHauaeT 107.
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® Ta6nwuuyab6.3 — MnotHocTb noToka KO pasmepom 0,25 — 0,50 cM (j = 2) OTHOCUTENLHO MHEPLIMANBLHOW CUCTEMbI KOOPAVHAT

BobicoTa,

MnoTHoCTL NoToka, M2 « o™, ANA WUPOTLI

KM

2,5°

7,5°

12,5°

17,5°

22,5°

275°

32,7° 37,5°

42,5°

47,7°

52,5°

57,5°

62,5°

67,5°

72,5°

77,5°

82,5°

87,5°

250

7,87E-5

7,87E-5

7,87E-5

8,53E-5

9,18E-5

1,05E-4

9,51E-5|8,20E-5

8,53E-5

9,51E-5

1,12E-4

1,18E-4

1,54E-4

1,64E-4

1,74E-4

1,28E-4

2,82E4

2,30E-5

350

1,42E-4

1,42E-4

1,42E-4

1,54E-4

1,66E-4

1,89E4

1,71E-4|1,48E-4

1,54E4

1,71E-4

2,01E-4|2,13E-4

2,78E-4

2,96E-4

3,13E-4

2,31E-4

5,08E-4

4,14E-5

450

2,04E4

2,04E-4

2,04E-4

2,21E-4

2,38E-4

2,72E-4

2,46E-4|2,12E-4

2,21E-4

2,46E-4

2,89E-4|3,06E-4

3,99E-4

4,25E-4

4,50E-4

3,31E-4

7,30E-4

5,94E-5

550

5,06E-4

5,06E-4

5,06E-4

5,31E-4

5,82E-4

6,58E-4

5,99E-4|5,23E-4

5,31E4

5,99E-4

7,08E-4

7,42E-4

9,78E-4

1,05E-3

1,10E-3

8,18E-4

1,79E-3

1,43E-4

650

7,20E-4

7,20E-4

7,20E-4

7,62E-4

8,29E-4

9,46E-4

8,46E-4|7,45E-4

7,62E-4

8,54E4

1,00E-3

1,05E-3

1,40E-3

1,49E-3

1,58E-3

1,16E-3

2,55E-3

2,01E-4

750

1,12E-3

1,13E-3

1,13E-3

1,20E-3

1,29E-3

1,48E-3

1,33E-3|1,17E-3

1,19E-3

1,33E-3

1,57E-3

1,65E-3

2,19E-3

2,33E-3

2,47E-3

1,82E-3

3,99E-3

3,16E-4

850

1,36E-3

1,37E-3

1,39E-3

1,44E-3

1,52E-3

1,67E-3

1,61E-3|1,58E-3

1,64E-3

1,81E-3

2,06E-3

2,28E-3

2,88E-3

3,69E-3

3,67E-3

3,35E-3

6,61E-3

1,13E-3

950

1,65E-3

1,66E-3

1,57E-3

1,62E-3

1,70E-3

1,84E-3

1,83E-3|1,84E-3

1,95E-3

2,13E-3

2,39E-3

2,70E-3

3,36E-3

4,53E-3

4,42E-3

4,25E-3

8,20E-3

1,57E-3

1050

1,29E-3

1,29E-3

1,30E-3

1,34E-3

1,41E-3

1,52E-3

1,51E-3(1,55E-3

1,64E-3

1,78E-3

1,99E-3

2,26E-3

2,81E-3

3,83E-3

3,72E-3

3,61E-3

6,94E-3

1,37E-3

1150

9,84E-4

9,93E-4

1,00E-3

1,03E-3

1,08E-3

1,18E-3

1,16E-3|1,18E-3

1,24E-3

1,36E-3

1,53E-3

1,72E-3

2,14E-3

2,87E-3

2,81E-3

2,70E-3

5,20E-3

9,93E-4

1250

8,16E-4

8,16E-4

8,24E-4

8,56E-4

8,96E-4

9,76E-4

0,60E-4|9,68E-4

1,02E-3

1,11E-3

1,26E-3

1,41E-3

1,76E-3

2,35E-3

2,30E-3

2,20E-3

4,26E-3

8,08E-4

1350

8,27E-4

8,35E-4

8,43E-4

8,66E-4

9,06E-4

9,78E-4

9,78E-4|9,94E-4

1,06E-3

1,16E-3

1,30E-3

1,47E-3

1,80E-3

2,36E-3

2,81E-3

2,45E-3

3,65E-3

6,76E-4

1450

1,06E-3

1,06E-3

1,06E-3

1,09E-3

1,13E-3

1,20E-3

1,23E-3|1,28E-3

1,39E-3

1,54E-3

1,69E-3

1,96E-3

2,34E-3

3,03E-3

4,35E-3

3,65E-3

3,80E-3

7,36E-4

1550

8,00E-4

8,08E-4

8,16E-4

8,39E-4

8,71E-4

9,25E-4

9,41E-4|9,88E-4

1,06E-3

1,18E-3

1,29E-3

1,49E-3

1,79E-3

2,31E-3

3,32E-3

2,70E-3

2,86E-3

5,41E-4

1650

5,30E-4

5,30E-4

5,37E-4

5,53E-4

5,76E-4

6,15E-4

6,23E-4|6,46E-4

6,85E-4

7,63E-4

8,41E-4

9,74E-4

1,17E-3

1,49E-3

2,13E-3

1,72E-3

1,86E-3

3,35E-4

1750

3,56E-4

3,56E-4

3,63E-4

3,71E-4

3,94E-4

4,17E-4

4,17E-4|4,33E-4

4,56E-4

5,10E-4

5,64E-4

6,42E-4

7,81E-4

9,80E-4

1,35E-3

1,10E-3

1,32E-3

2,32E-4

1850

3,21E-4

3,21E-4

3,29E-4

3,37E-4

3,52E-4

3,75E-4

3,75E-4|3,83E-4

4,06E-4

4,52E-4

5,05E-4

5,74E-4

6,97E-4

8,80E-4

1,22E-3

9,87E-4

1,16E-3

1,99E-4

1950

3,18E-4

3,26E-4

3,26E-4

3,33E-4

3,48E-4

3,79E-4

3,79E-4|3,86E-4

4,09E-4

4,62E-4

5,07E-4

5,83E-4

7,04E-4

8,71E-4

1,29E-3

1,01E-3

1,04E-3

1,74E-4
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Ta6nwuuya6.4 — MNMnotHocte Nnotoka KO pasmepom 0,5 — 1,0 cm (j = 3) OTHOCUTENBHO MHEPLIMANBHOW CUCTEMbI KOOpAUHAT

BbicoTa,
KM

MnoTHOCTb NoToKA, M2 FOFI,_1, Ana WUpoThl

2,5°

7,5°

12,5°

17,5°
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7 Onpe.qenel-me MOTOKa TeXHOreHHOro Beljecresa OTHOCUTENTIbHO KOCMUYEeCKUX
annapatoB C TUNOBbLIMU Op6MTaMM

7.1 MNpw oueHke nnoTtHocTv noTtoka KO Qory (h, /)y oTHoCHTENbHO KA, ABMXYLLIMXCA NO TUMNOBLIM Op&uTam, B
Ka4yecTBe pacyeTHbIX 3HaYEHWI BLICOTbI U HAKNMOHEHWU NPUHSATBI CrieyloLme 3HavYeHVs:
- Ans BbicoTbl h — 200, 400, 600, 800, 1000, 1200, 1400 km;
- ONs HaknoHeHu — 55°, 65°, 75°, 85°, 95°, 105°.
MnoTHoCTL MOTOKa oOMnpedensioT ANA pasfnvuYHbIX Avana3oHoB pasmepoB KO (), NnpvBeneHHbIX B

Tabnmue 5.1.

7.2 CpeH1e CKOPOCTH CTONKHOBEHWI, paccunTaHHbIe No hopmyne (5), Mano 3aBucaT oT paamepos KO.
[Ins pacCMOTPEHHbIX BLICOT U HAKNOHEHWI TUMNOBLIX OPGUT CpeaHVe CKOPOCTY ONPeaensoT No AaHHbLIM, NpUBe-

JeHHbIM B Tabnuue 7.1.

Ta6nuua7.1 — CpeaHue CKOPOCTU CTOMKHOBEHWI Verp

HaKroeHe CpenHsisi CKOPOCTb CTOMKHOBEHUM Vrp , KM/C, Ha BLICOTE, KM

400 600 800 1000 1200 1400

55° 10,8 10,9 10,9 11,6 10,9 10,8

65° 11,3 11,5 11,3 11,9 11,3 11,1
75° 12,2 12,4 12,3 12,8 12,1 11,9

85° 12,5 12,7 12,6 13,2 12,5 12,4

95° 13,1 13,3 13,2 13,0 12,4 12,2
105° 13,0 13,2 13,1 13,0 12,3 12,0

7.3 MNnotHocTb notoka Qur (h, i); KO pasannuHbix pasmMepos Yepes nosepxHocTb KA, ABMXYLLMXCS o
KpyroebiM opbuTaM € pasnvyHbIMU BbICOTAaMM M HAKITOHEHUSIMIW, onpeaensiioT no Tabnuue 7.2. B kaxaon us
KNeToK nocnefoBaTenbHO 3anvcaHbl 3Ha4eHUsi NNOTHOCTU NoToka ana 1, 2, ... ., 8-ro AvanasoHa pasmepos KO

G=1,2...

Ta6nunya7.2—MnotHocTb notoka KO

, 8).

HaknoHe- Homep MnotHocTs notoka KO, M2 « roa~", Ha BbicoTe, KM

Hue ?,Zi':,.f::: 200 400 600 800 1000 1200 1400
1 518E-4 | 2,49E-3 | 9,02E-3 | 1,91E-2 | 2,74E-2 | 1,67E-2 | 1,67E-2
2 418E-5 | 2,00E-4 | 7,39E-4 | 1,58E-3 | 2,22E-3 | 1,34E-3 | 1,35E-3
3 8,85E-6 | 4,23E-5 | 1,52E-4 | 3,17E-4 | 4,25E-4 | 2,47E-4 | 2,38E-4

55° 4 1,60E-6 | 7,64E-6 | 2,70E-5 | 534E-5 | 6,85E-5 | 3,88E-5 | 3,69E-5
5 3,78E-7 1,81E-6 | 6,18E-6 | 1,13E-5 | 1,37E-5 | 7,53E6 | 7,15E-6
6 1,44E-7 | 6,90E-7 | 2,35E-6 | 4,01E-6 | 4,63E-6 | 243E-6 | 231E-6
7 539E-8 | 2,57E-7 | 8,54E-7 | 1,35E-6 | 1,47E-6 | 7,23E-7 | 7,07E-7
8 6,69E-8 | 3,20E-7 | 1,23E-6 | 2,67E-6 | 3,08E-6 | 8,96E-7 | 1,26E-6
1 562E-4 | 2,69E-3 | 9,81E-3 | 2,10E-2 | 2,89E-2 | 1,75E-2 | 1,74E-2
2 452E-5 | 2,16E-4 | 8,03E-4 | 1,73E-3 | 2,35E-3 | 140E-3 | 1,41E-3

65° 3 9,58E-6 | 4,59E-5 | 1,65E-4 | 3,48E-4 | 4,49E-4 | 2,50E-4 | 2,49E-4
4 1,73E-6 | 8,29E-6 | 2,94E-5 | 587E-5 | 7,25E-5 | 4,06E-5 | 3,86E-5
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OxoHyvaHue mabnuupi 7.2

HaknoHe- Howmep MnotHocTb notoka KO, M2 « ~, Ha BbICOTE, KM
Hue ?,2?:,,?::: 200 400 600 800 1000 1200 1400
5 4,09E-7 1,96E-6 6,72E-6 1,24E-5 1,45E-5 7,90E-6 | 7,48E-6
65° 6 1,56E-7 7,48E-7 2,56E-6 | 4,41E-6 | 4,90E-6 2,55E-6 | 2,41E-6
7 5,84E-8 2,79E-7 9,29E-7 1,48E-6 1,56E-6 7,60E-7 | 7,39E-7
8 7,25E-8 3,47E-7 1,34E-6 | 2,95E-6 | 3,28E-6 9,45E-7 | 1,31E-6
1 6,87E-4 3,29E-3 1,19E-2 | 2,62E-2 | 3,63E-2 2,20E-2 | 2,35E-2
2 5,50E-5 2,63E-4 9,77E-4 | 217E-3 | 295E-3 1,76E-3 | 1,90E-3
3 1,17E-5 560E-5 | 2,01E-4 | 4,35E4 | 5,64E-4 3,25E-4 | 3,36E-4
75° 4 2,11E-6 1,01E-5 | 3,57E-5 | 7,33E-5 | 9,11E-5 511E-5 | 5,24E-5
5 5,00E-7 2,39E-6 8,18E-6 1,55E-5 1,83E-5 9,94E-6 | 1,02E-5
6 1,91E-7 9,13E-7 3,12E-6 | 5,50E-6 | 6,17E-6 3,22E-6 | 3,34E-6
7 7,13E-8 3,41E-7 1,13E-6 1,85E-6 1,97E-6 9,64E-7 | 1,03E-6
8 8,85E-8 4,23E-7 1,63E-6 | 3,72E-6 | 4,19E-6 1,21E6 | 1,91E-6
1 7,46E-4 3,57E-3 1,30E-2 | 2,80E-2 | 4,18E-2 2,52E-2 | 2,47E-2
2 5,99E-5 2,86E-4 1,06E-3 | 2,40E-3 3,40E-3 2,03E-3 | 1,99E-3
3 1,27E-5 6,08E-5 2,18E-4 | 4,80E-4 6,50E-4 3,74E-4 | 3,52E-4
85° 4 2,30E-6 1,10E-5 3,88E-5 | 8,10E-5 1,05E-4 5,87E-5 | 5,46E-5
5 5,43E-7 2,60E-6 8,88E-6 1,72E-5 | 2,11E-5 1,14E-5 | 1,06E-5
6 2,08E-7 9,92E-7 3,38E-6 | 6,08E-8 7,12E-6 3,71E-6 | 3,40E-6
7 7,75E-8 3,70E-7 1,23E-6 | 2,04E-6 2,28E-6 1,11E-6 | 1,04E-6
8 9,61E-8 4,59E-7 1,77E-6 | 4,15E-6 | 4,88E-6 1,41E-6 | 1,80E-6
1 8,21E-4 3,93E-3 1,43E-2 | 3,20E-2 | 4,12E-2 2,48E-2 | 2,44E-2
2 6,59E-5 3,15E-4 1,17E-3 | 2,64E-3 | 3,35E-3 1,99E-3 | 1,97E-3
3 1,40E-5 6,60E-5 | 240E-4 | 5,29E-4 | 6,40E-4 3,68E-4 | 3,48E-4
g5° 4 2,53E-6 1,21E-5 | 4,26E-5 | 8,93E-5 1,03E-4 5,78E-5 | 5,40E-5
5 5,98E-7 2,86E-6 9,77E-6 1,89E-5 | 2,07E-5 1,13E-5 | 1,04E-5
6 2,29E-7 1,09E-6 3,72E-6 | 6,70E-6 | 7,01E-6 3,65E-6 | 3,36E-6
7 8,53E-8 4,08E-7 1,35E-6 | 2,25E-6 | 2,25E-6 1,10E-6 | 1,03E-6
8 1,06E-7 5,06E-7 1,95E-6 | 4,58E-6 | 4,79E-6 1,38E-6 | 1,80E-6
1 8,13E-4 3,89E-3 1,41E-2 | 3,08E-2 | 3,87E-2 2,35E-2 | 2,47E-2
2 6,52E-5 3,12E4 1,15E-3 | 2,54E-3 | 3,14E-3 1,88E-3 | 2,00E-3
3 1,39E-5 6,62E-5 | 2,37E-4 | 5,10E-4 | 6,01E-4 3,48E-4 | 3,53E-3
105° 4 2,50E-6 | 1,20E-5 | 4,21E-5 | 860E-5 | 9,70E-5 | 546E-5 | 551E-5
5 5,92E-7 2,83E-6 9,63E-6 1,82E-5 1,95E-5 1,06E-5 | 1,07E-5
6 2,26E-7 1,08E-6 3,67E-6 | 6,45E-6 | 6,57E-6 3,44E-6 | 3,49E-6
7 8,44E-8 4,03E-7 1,33E-6 | 2,17E-6 | 2,10E-6 1,03E6 | 1,08E-6
8 1,05E-7 5,00E-7 1,92E-6 | 4,36E-6 | 4,45E-6 1,29E6 | 1,98E-6

16




FOCT P 25645.167—2005

7.4 CtaTmncTuyeckue NNoTHOCTU pVery (A) pacnpeneneHns HanpasneHysi TaHreHUManbHOM COCTaBNSAIoLLEen
CKOpPOCTU BO3MOXHBIX CTONKHOBEHWIA 151 KPYTOBLIX OPOUT C pa3finvyHLIMW HAKINOHEHUSIMW OTNPeaensiloT No AaH-
HbIM Tabnuubl 7.3 U pucyHka 7.1. 3T pacnpeneneHns Mano 3aBUCAT OT Pa3MepoB KOCMUYECKMX OGHEKTOB M
BbICOThI Op6UTLI KA. OHU SBRSIOTCS CUMMETPUYHBIMU OTHOCUTESTBHO HanpaBneHWsi TaHreHUManbHOM COCTaBMso-
Lien ckopocTh KA.

T a6 nuuya 7.3 — PacnpegeneHve HanpaBneHUil CKOPOCTU CTONIKHOBEHUIA AMNs KPYroBbIX OPGUT C pasHbIMW HaKnoHe-
HUSIMU

Vron A BeposTHOCTb MonagaHus HanpaBNeHUst OTHOCUTENLHOW CKOPOCTM B UHTEpBan A +1° Ans HaKMnoHeHui
55° 65° 75° 85° 95° 105°

1° 0,00013 0,00020 0,01623 0.,04703 0,04839 0,01978
3° 0,00010 0,00037 0,02419 0,03806 0,03629 0,03242
5° 0,00008 0,00282 0,03164 0,03089 0,02588 0,04742
7° 0,00017 0,00967 0,02207 0,03472 0,03968 0,02880
g° 0,00098 0,02084 0,01843 0,02402 0,04051 0,02247
11° 0,00607 0,02148 0,02181 0,02202 0,03251 0,02370
13° 0,01294 0,01786 0,02614 0,02337 0,02139 0,02619
15° 0,02273 0,01787 0,01852 0,02255 0,01675 0,02393
17° 0,01831 0,02293 0,02001 0,01702 0,01405 0,01597
19° 0,01581 0,02115 0,02260 0.01476 0,01128 0,01479
21° 0,01781 0,02081 0,02238 0,01354 0,00905 0,01326
23° 0,02546 0,02146 0,01738 0,01229 0,01062 0,01125
25° 0,01978 0,02318 0,01366 0,01380 0,01061 0,01119
27° 0,02108 0,01927 0,01332 0,01460 0,00983 0,01075
29° 0,02380 0,01622 0,01323 0,01387 0,00980 0,01038
31° 0,02454 0,01651 0,01158 0,01065 0,00872 0,00924
33° 0,01962 0,01446 0,01050 0,00865 0,00774 0,00850
35° 0,01697 0,01217 0,00877 0,00752 0,00655 0,00849
37° 0,01498 0,01098 0,00844 0,00659 0,00593 0,00763
39° 0,01405 0,01017 0,00762 0,00543 0,00508 0,00805
41° 0,01237 0,01000 0,00776 0,00542 0,00550 0,00733
43° 0,01401 0,01112 0,00765 0,00516 0,00495 0,00758
45° 0,01346 0,01122 0,00842 0,00473 0,00509 0,00740
47° 0,01195 0,01008 0,00777 0,00502 0,00486 0,00690
49° 0,01019 0,00908 0,00784 0,00464 0,00447 0,00743
51° 0,00934 0,00771 0,00700 0,00409 0,00435 0,00624
53° 0,00823 0,00753 0,00689 0,00405 0,00379 0,00554
55° 0,01006 0,00680 0,00598 0,00389 0,00406 0,00567
57° 0,00981 0,00582 0,00528 0,00443 0,00501 0,00515
59° 0,00992 0,00700 0,00625 0,00412 0,00515 0,00604
61° 0,00970 0,00737 0,00537 0,00449 0,00473 0,00516
63° 0,00934 0,00797 0,00583 0,00430 0,00465 0,00555
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IMpodomkeHue mabnuybi 7.3

Vion A BeposTHOCTb NonafaHus HanpaBneHUst OTHOCUTENbHOM CKOPOCTU B MHTepBan A +1° Anst HaKNOHeHUi
55° 65° 75° 85° 95° 105°
65° 0,00945 0,00668 0,00505 0,00484 0,00710 0,00653
67° 0,01083 0,00676 0,00488 0,00512 0,00750 0,00537
69° 0,01107 0,00736 0,00482 0,00422 0,00566 0,00486
71° 0,01092 0,00767 0,00429 0,00369 0,00478 0,00548
73° 0,00885 0,00797 0,00507 0,00366 0,00450 0,00567
75° 0,00710 0,00858 0,00408 0,00261 0,00377 0,00659
77° 0,00661 0,00821 0,00392 0,00309 0,00396 0,00500
79° 0,00582 0,00800 0,00432 0,00302 0,00403 0,00472
81° 0,00611 0,00559 0,00455 0,00300 0,00415 0,00332
83° 0,00480 0,00434 0,00419 0,00282 0,00308 0,00326
85° 0,00289 0,00454 0,00449 0,00326 0,00348 0,00325
87° 0,00243 0,00329 0,00320 0,00309 0,00338 0,00281
89° 0,00260 0,00355 0,00234 0,00377 0,00157 0,00193
91° 0,00226 0,00336 0,00195 0,00270 0,00186 0,00145
93° 0,00158 0,00201 0,00166 0,00264 0,00168 0,00112
95° 0,00131 0,00161 0,00157 0,00199 0,00127 0,00106
g7° 0,00126 0,00105 0,00144 0,00224 0,00160 0,00090
99° 0,00074 0,00074 0,00112 0,00128 0,00099 0,00081
101° 0,00046 0,00094 0,00132 0,00103 0,00103 0,00079
103° 0,00035 0,00091 0,00110 0,00051 0,00075 0,00059
105° 0,00016 0,00067 0,00096 0,00067 0,00092 0,00053
107° 0,00007 0,00069 0,00083 0,00018 0,00029 0,00044
109° 0,00010 0,00059 0,00068 0,00044 0,00050 0,00042
111° 0,00005 0,00031 0,00047 0,00038 0,00045 0,00025
113° 0,00004 0,00046 0,00044 0,00020 0,00021 0,00028
115° 0,00006 0,00034 0,00034 0,00026 0,00035 0,00023
117° 0,00004 0,00033 0,00027 0,00034 0,00035 0,00016
119° 0,00002 0,00024 0,00017 0,00023 0,00025 0,00008
121° 0,00001 0,00019 0,00013 0,00026 0,00020 0,00009
123° 0,00001 0,00020 0,00013 0,00016 0,00009 0,00009
125° 0,00001 0,00018 0,00011 0,00016 0,00012 0,00007
127° 0,00001 0,00014 0,00011 0,00017 0,00025 0,00004
129° 0,00001 0,00019 0,00013 0,00018 0,00021 0,00006
131° 0,00001 0,00006 0,00003 0,00018 0,00021 0,00003
133° 0,00000 0,00014 0,00012 0,00011 0,00011 0,00003
135° 0,00000 0,00015 0,00005 0,00013 0,00012 0,00003
137° 0,00000 0,00010 0,00002 0,00009 0,00006 0,00005
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Yion A BeposTHOCTb NonafiaHus HanpaBneHUst OTHOGUTEMNbHOM CKOPOCTU B MHTEpBan A +1° ANs HaKNOHEHMi
55° 65° 75° 85° 95° 105°
139° 0,00000 0,00011 0,00005 0,00004 0,00003 0,00003
141° 0,00000 0,00012 0,00004 0,00009 0,00009 0,00004
143° 0,00000 0,00006 0,00003 0,00003 0,00005 0,00003
145° 0,00000 0,00007 0,00001 0,00010 0,00015 0,00003
147° 0,00001 0,00003 0,00003 0,00008 0,00009 0,00002
149° 0,00000 0,00012 0,00007 0,00014 0,00009 0,00006
151° 0,00000 0,00003 0,00006 0,00009 0,00004 0,00001
163° 0,00000 0,00002 0,00001 0,00010 0,00011 0,00002
155° 0,00000 0,00007 0,00004 0,00008 0,00007 0,00001
157° 0,00000 0,00002 0,00005 0,00006 0,00004 0,00002
159° 0,00000 0,00010 0,00003 0,00005 0,00007 0,00002
161° 0,00000 0,00007 0,00001 0,00004 0,00003 0,00001
163° 0,00000 0,00003 0,00002 0,00003 0,00002 0,00003
165° 0,00000 0,00007 0,00001 0,00003 0,00002 0,00001
167° 0,00000 0,00006 0,00002 0,00002 0,00002 0,00001
169° 0,00000 0,00006 0,00001 0,00005 0,00004 0,00001
171° 0,00000 0,00003 0,00002 0,00002 0,00003 0,00002
173° 0,00000 0,00006 0,00004 0,00006 0,00005 0,00001
175° 0,00000 0,00004 0,00002 0,00008 0,00007 0,00002
177° 0,00000 0,00003 0,00001 0,00007 0,00006 0,00000
179° 0,00000 0,00005 0,00005 0,00006 0,00006 0,00002

Hunsowsms 108"

PucyHok 7.1 — CraTucTuyeckasl NNOTHOCTb pacnpeaeneHns HanpaBneHUn TaHreHUManbLHON COCTaBNSoLWEeNA CKOPOCTU
BO3MOXHbIX CTONKHOBEHUIA

6*

19



FOCT P 25645.167—2005

7.5 NMpwu pacuete no copmyne (2) notoka KO OTHOCUTENBHO TUNOBLIX 3JIEMEHTOB KOHCTPYKLIMK KA (Lu-
FNIVHAP, KOHYC, NaHesb) B Ka4eCTBE XapaKTepHOW nnowaav S cnonbayHoT:

ANs WMIMHAPA U KOHyca — NIoLL A/ OCEeBOMO CeYEHWS;

ANsi NaHeny — NroLLasib OfIHON CTOPOHBI.

7.6 Y4eT opveHTaumm1 NpoBOAST A1s BCEeX TUMOBbIX 351IEMEHTOB KOHCTPYKLIMK, Kpome cdpepbl. [nsa umnvHapa
W KOHYCa OpVIEHTaLIMIO 3a[1at0T NONIOKEHNEM X OCU B NOABWKHOW opBuTankHoi cucteme koopavHat. OpreHTa-
LIMIO NNOCKOro Sr1eMeHTa XapaKTepuayroT COOTBETCTBYHIOLLIMM MOSIOXEHNeM HopManu K noeepxHocTy. KoHkpeTHoe
NONOXeHWe yKkasaHHbIX HanpaBreHU ONUCKLIBAIOT ABYMS yriamu (o 1 B) B YNOMSIHYTON cucTeme koopauHat
(pyCyHOK 7.2). Yron o sBNsieTcs aHanorom asymyta. OH OTCUUTBIBAETCS B FOPU3OHTANBHOM NIIOCKOCTY MO Yaco-
BOW CTperike OT HanpaBfeHus TaHreHUManbHoW cocTaBnsioLLer ckopoctu KA. Yron B siBnsieTcst aHanorom yrna
MecTa U onpeaensioT Yron Mexay 3afaBaeMbIM HanpaBreHneM U rOpU3OHTaNbHOM MITOCKOCTbIO.

Cow

PucyHok 7.2 — 3apaHue opveHTauum aneMeHTa KoHCTpykuun KA

7.7 [anHble 0 3Ha4veHusX koadhduumreHTa Cy ANSA BCeX BOZMOXHBLIX BAPUAHTOB OPUEHTaLIUKN TUMNOBBIX ar1e-
MEHTOB KOHCTPYKUMKM KA (UMnuHAp, KOHYC, NaHernb), ABWKYLLMXCA NO OpoUTaM C HAKITOHEHUSIMU B OKPECTHOCTU
3HayeHwur 55°, 75° n 95°, npuBeeHbl Ha pyucyHkax 7.3—7.5. [Ins koHyca paccMOTPEHO YeTbipe 3Ha4eHus yrna
pacteopa: 15°, 30°, 45° 1 60°. MNpw npubnuxennmn yrna B k 90° (nepneHAMKYNSApPY K NOCKOCTY NoToka) koaddu-
uueHT Cy CTaHOBMTCS HE3ABUCUMBIM OT YINna ¢, NPY 3TOM OH CTPEMUTCS i1 TeJ BpalleHusi K 1, a Ans naHenn —
k0.
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8 MporHo3upoBaHue NOTHOCTU NOTOKA TEXHOreHHOro BellecTBa

8.1 OnpeneneHue cpeaHero uncna cronkHoseHui N (t,, £,); KA ¢ TexHoreHHbIMM 06bekTamu j-ro auanaso-
Ha pa3MepoB Ha UHTepBane NporHo3a (f;, &) ocylecrensieTcs no opmynam (2) u (6) c ucrnonbL3oBaHWEM AAHHBIX
pasnena 7 n npyBeAeHHbIX HWKe 3HaueHn (pyHkuwi F (f).

8.2 3HaueHun cbyHkumm F (f) BLIGMpAIOT B 3aBUCHMOCTU OT BbICOTLI opouThl KA, pa3mepos KO, MoMeHTa
BpeMeHM {, a Taloke MICNOoNb3yeMON MNoTesbl 06 MHTEHCMBHOCTY 06pa30BaHNA TEXHOFEHHOTO BELLEeCTBa Ha UHTep-
Bare nporHo3a. ins KA ¢ pasHbIMU HAKITOHEHUSIMW U C OOVUHAKOBOW BbICOTOW OPOUTLI MPUMEHSIIOT OAHO U TO e
3HaueHue cyHkumm F (f).

8.3 Npu1 NporHo3mpoBaHUKM NIIOTHOCTU NoToka KO ucnorb3ytoTcs Ase rmnoTesbl 06 MHTEHCUBHOCTY 0Opa3o-
BaHWsi TEXHOrEHHOIO BELLIECTBAa Ha MHTepBaJie NPOrHo3a, pasnyyaloLLmecst 3Ha4eHUAMK KoadULUVeHTa TeXHU-
yeckoun nonutrkm K. [1ns nepBoi imnoTesbl UCNosb3yeTcs 3HaueHre K= 1. 3To 03HavaeT CoxpaHeHne UHTEHCUB-
HocTv obpa3oBaHus KO Ha ypoBHe npeLiecTByloLLero necsmrnems. Bropas mnortesa npeanonaraer, YTo nocne
2005 r. 6ynyT npMMeHeHbI Mepbl N0 0CNabneH o TEXHOFEHHOIO 3arpPsi3HeHUs, KOTOPbie YMEHbLIAT UHTEHCUBHOCTL
obpa3oBaHusi TeXHOreHHoro Belllectsa B 2 pasa (K= 0,5).

8.4 MNpumensieMble ans nporHo3a notoka KO dyHkumm F (f) npvBepeHbl B Tabnnuax 8.1—38.16. Kaxxnas w3
TabnuL, OTHOCUTCA K KOHKPETHOMY Anana3oHy pasmepos KO v ucrnonb3yemoit rinorese 06 MHTEHCUBHOCTY 06pa-
30BaHWsA TEXHOTEHHOTO BELLLECTBA Ha MHTepBare NporHo3a. ®yHkumm F (f) OTHOCATCA K BbICOTAM paccMmatpuBae-
MbIX B HAcTosILLEeM CTaHaapTe Tnosbix opbut KA: 400, 600, 800, 1000, 1200 n 1400 km. [Ans 60onblumx BLICOT
peKoMeHayeTCsl UCNONL30BaTh AaHHbIE, MpUBeAeHHbIe Ans BbIcoThl 1400 kM.

Ta6nwuuya 8.1 — 3Hayenus dyHkuun F (f) ana KO pasmepom 0,1—0,25 cm u 3HaveHua K = 1 Ha BceM nHTepeane
nporHosa

F (), roabl, AN BLICOTbI, KM

Foa 200 400 600 800 1000 1200 1400

2000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
2001 2,382 2,116 1,860 1,938 1,985 2,023 2,012
2002 3,671 3,120 2,706 2,883 2,986 3,068 3,041
2003 4,693 4,077 3,639 3,836 4,003 4,138 4,089
2004 5,972 5,151 4,416 4,819 5,041 5,228 5,156
2005 7,348 6,306 5,335 5,830 6,103 6,341 6,242
2006 8,784 7,517 6,297 6,870 7,186 7,475 7,347
2007 10,680 9,030 7,329 7,942 8,294 8,632 8,473
2008 12,993 10,823 8,431 9,046 9,426 9,810 9,622
2009 15,686 12,876 9,603 10,182 10,583 11,010 10,792
2010 17,932 14,697 10,804 11,346 11,761 12,231 11,980
2011 19,520 16,086 11,944 12,508 12,953 13,477 13,186
2012 21,116 17,366 12,915 13,596 14,123 14,746 14,402
2013 22,398 18,460 13,862 14,687 15,308 16,039 15,634
2014 23,567 19,477 14,788 15,784 16,507 17,356 16,884
2015 24,878 20,600 15,755 16,9098 17,727 18,695 18,1562
2016 26,273 21,794 16,763 18,062 18,970 20,056 19,438
2017 27,721 23,040 17,812 19,245 20,234 21,439 20,743
2018 29,628 24,587 18,931 20,459 21,523 22,845 22,069
2019 31,951 26,414 20,120 21,705 22,836 24,272 23,417
2020 34,653 28,500 21,379 22,983 24,173 25,722 24,787
2021 36,903 30,349 22,666 24,288 25,531 27,193 26,174
2022 38,502 31,767 23,887 25,589 26,901 28,690 27,578
2023 40,133 33,088 24,932 26,806 28,246 30,210 28,989
2024 41,431 34,211 25,949 28,024 29,603 31,7565 30,416
2025 42,613 35,253 26,942 29,245 30,972 33,325 31,860
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Ta6nwuuya 8.2 — 3HayeHus dpyHkumm F (f) ansa KO pasmepom 0,25—0,5 cm 1 3HaueHuss K = 1 Ha Bcem uHTepBane

nporHosa
F (f), roabl, ANs BbICOTbI, KM
lon
200 400 600 800 1000 1200 1400

2000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
2001 2,514 2,182 1,848 1,933 1,982 2,022 2,011
2002 3,809 3,238 2,687 2,872 2,978 3,068 3,039
2003 5,039 4,249 3,516 3,818 3,990 4,137 4,084
2004 6,417 5,377 4,391 4,795 5,025 5,228 5,149
2005 7,873 6,580 5,311 5,803 6,083 6,340 6,233
2006 9,372 7,833 6,274 6,840 7,163 7,474 7,335
2007 11,389 9,424 7,311 7,910 8,267 8,630 8,459
2008 13,869 11,324 8,422 9,014 9,397 9,808 9,605
2009 16,765 13,506 9,604 10,150 10,551 11,007 10,773
2010 19,085 15,388 10,815 11,316 11,728 12,228 11,959
2011 20,751 16,823 11,962 12,477 12,916 13,473 13,162
2012 22,482 18,170 12,923 13,558 14,080 14,741 14,373
2013 23,870 19,316 13,865 14,642 15,257 16,033 15,600
2014 25,150 20,387 14,789 15,730 16,448 17,349 16,844
2015 26,559 21,563 15,756 16,848 17,661 18,686 18,107
2016 28,034 22,804 16,766 17,996 18,896 20,046 19,387
2017 29,543 24,091 17,818 19,173 20,1563 21,427 20,686
2018 31,570 25,715 18,944 20,384 21,435 22,830 22,006
2019 34,058 27,647 20,143 21,628 22,742 24,255 23,348
2020 36,962 29,861 21,415 22,904 24,073 25,703 24,711
2021 39,286 31,771 22,713 24,209 25,426 27,172 26,091
2022 40,962 33,235 23,943 25,508 26,789 28,666 27,488
2023 42,731 34,625 24,980 26,716 28,122 30,183 28,890
2024 44,137 35,801 25,993 27,925 29,468 31,725 30,309
2025 45,431 36,898 26,985 29,135 30,826 33,291 31,742

T a6 nwuuya 83 — 3HaueHunn dyHkumn F (f) ana KO paamepom 0,5—1,0 cM un 3HayeHus K = 1 Ha BceM uHTepBane

nporHosa

F (t), rogbl, ANs BbICOTHI, KM
lon
200 400 600 800 1000 1200 1400

2000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
2001 2,434 2,150 1,870 1,951 1,992 2,022 2,013
2002 3,692 3,188 2,730 2,913 3,000 3,066 3,044
2003 4,884 4,176 3,581 3,887 4,025 4,132 4,094
2004 6,150 5,243 4,478 4,889 5,072 5,221 5,164
2005 7,447 6,360 5,417 5,918 6,142 6,330 6,253
2006 8,752 7,513 6,401 6,975 7,234 7,461 7,362
2007 10,534 8,974 7,447 8,063 8,350 8,614 8,493
2008 12,754 10,722 8,556 9,180 9,490 9,789 9,645
2009 15,377 12,740 9,728 10,328 10,653 10,985 10,819
2010 17,445 14,479 10,933 11,502 11,839 12,203 12,012
2011 19,023 15,861 12,083 12,680 13,039 13,444 13,223
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OkoHyaHue mabnuubi 8.3

loa

F (f), roabl, ANs BbICOTbI, KM

200 400 600 800 1000 1200 1400
2012 20,666 17,174 13,076 13,798 14,226 14,707 14,446
2013 22,025 18,308 14,051 14,923 15,428 15,992 15,686
2014 23,278 19,363 15,009 16,058 16,645 17,301 16,943
2015 24,580 20,483 16,010 17,221 17,885 18,631 18,220
2016 25,896 21,643 17,054 18,411 19,146 19,983 19,516
2017 27,209 22,831 18,140 19,629 20,430 21,356 20,832
2018 29,000 24,328 19,289 20,876 21,737 22,752 22,168
2019 31,227 26,112 20,502 22,154 23,068 24,169 23,527
2020 33,858 28,165 21,777 23,462 24,423 25,608 24,906
2021 35,926 29,934 23,084 24,796 25,799 27,069 26,305
2022 37,5612 31,348 24,332 26,132 27,189 28,553 27,721
2023 39,191 32,706 25,416 27,399 28,561 30,059 29,146
2024 40,571 33,875 26,476 28,672 29,947 31,588 30,588
2025 41,839 34,960 27,517 29,952 31,348 33,141 32,047
Ta6nwuuya 84 — 3HavyeHus dyHkumm F (f) ana KO paamepom 1,0—2,5 cm 1 sHaueHuss K = 1 Ha BceM uHTepBane
nporHosa
F (f), roabl, ANs BbICOTbI, KM
lop
200 400 800 800 1000 1200 1400

2000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
2001 2,452 2,157 1,877 1,955 1,993 2,020 2,013
2002 3,695 3,190 2,749 2,922 3,003 3,063 3,045
2003 4,854 4,165 3,616 3,901 4,030 4,127 4,095
2004 6,074 5,212 4,527 4,908 5,080 5,213 5,164
2005 7,321 6,308 5,482 5,943 6,152 6,320 6,254
2006 8,581 7,444 6,480 7,006 7,246 7,448 7,363
2007 10,3056 8,877 7,538 8,098 8,363 8,598 8,494
2008 12,452 10,587 8,656 9,220 9,505 9,769 9,647
2009 14,992 12,558 9,834 10,371 10,670 10,962 10,821
2010 16,980 14,254 11,044 11,549 11,857 12,176 12,014
2011 18,531 15,625 12,203 12,731 13,059 13,413 13,225
2012 20,181 16,940 13,212 13,857 14,249 14,669 14,448
2013 21,524 18,068 14,207 14,993 15,455 15,948 15,688
2014 22,741 19,111 15,190 16,139 16,676 17,249 16,946
2015 23,996 20,213 16,217 17,312 17,920 18,571 18,223
2016 25,264 21,356 17,286 18,513 19,186 19,914 19,520
2017 26,535 22,532 18,396 19,741 20,473 21,279 20,836
2018 28,269 24,005 19,568 20,998 21,785 22,666 22,173
2019 30,426 25,755 20,799 22,286 23,119 24,074 23,532
2020 32,976 27,766 22,090 23,602 24,478 25,504 24,912
2021 34,967 29,497 23,412 24,945 25,857 26,955 26,311
2022 36,529 30,904 24,680 26,290 27,251 28,429 27,727
2023 38,218 32,269 25,789 27,571 28,629 29,922 29,152
2024 39,585 33,436 26,881 28,860 30,021 31,437 30,595
2025 40,819 34,512 27,957 30,157 31,429 32,975 32,055
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Ta6nwuuya 85 — 3HaueHus pyHkumm F (f) ana KO paamepom 2,5—5,0 cm 1 3HaueHuss K = 1 Ha BceM MHTepBarne

nporHosa
F (f), roabl, ANS BbICOTbI, KM
o
200 400 600 800 1000 1200 1400

2000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
2001 2,409 2,132 1,894 1,961 1,995 2,020 2,014
2002 3,584 3,130 2,786 2,935 3,008 3,062 3,046
2003 4,651 4,064 3,678 3,923 4,039 4,125 4,097
2004 5,790 5,072 4,612 4,938 5,092 5,210 5,167
2005 6,974 6,137 5,586 5,980 6,167 6,316 6,258
2006 8,192 7,249 6,600 7,050 7,265 7,443 7,369
2007 9,831 8,631 7,669 8,148 8,385 8,591 8,501
2008 11,856 10,264 8,792 9,276 9,530 9,761 9,655
2009 14,241 12,135 9,969 10,432 10,698 10,953 10,830
2010 16,166 13,778 11,177 11,614 11,887 12,165 12,025
2011 17,657 15,117 12,344 12,802 13,092 13,399 13,238
2012 19,252 16,399 13,378 13,941 14,288 14,653 14,462
2013 20,522 17,493 14,403 15,091 15,501 15,929 15,705
2014 21,644 18,496 15,421 16,252 16,730 17,227 16,966
2015 22,819 19,563 16,481 17,441 17,981 18,546 18,246
2016 24,026 20,678 17,579 18,656 19,255 19,886 19,546
2017 25,258 21,837 18,717 19,898 20,549 21,247 20,865
2018 26,911 23,264 19,910 21,169 21,868 22,630 22,206
2019 28,951 24,942 21,158 22,470 23,210 24,034 23,567
2020 31,350 26,858 22,459 23,798 24,575 25,460 24,951
2021 33,282 28,543 23,790 25,153 25,961 26,907 26,353
2022 34,785 29,922 25,077 26,512 27,363 28,376 27,773
2023 36,422 31,259 26,222 27,813 28,751 29,864 29,203
2024 37,718 32,396 27,355 29,125 30.155 31,374 30,651
2025 38,856 33,434 28,479 30,446 31,575 32,906 32,116

Ta6nwuuya 86 — 3HaueHus dyHkumm F (f) ons KO pasmepom 5,0—10,0 cM u 3HaueHus K = 1 Ha BceM MHTepBarne

nporHo3sa
F (t), rogbl, ANs BbICOTHI, KM
lon
200 400 600 800 1000 1200 1400

2000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
2001 2,340 2,105 1,904 1,963 1,996 2,019 2,014
2002 3,439 3,076 2,810 2,941 3,010 3,060 3,046
2003 4,426 3,984 3,719 3,933 4.042 4,123 4,097
2004 5,494 4,969 4,668 4,952 5,096 5,206 5,168
2005 6,627 6,017 5,657 5,999 6,172 6,310 6,259
2006 7,816 7,122 6,685 7,073 7,271 7,436 7,370
2007 9,405 8,480 7,765 8,176 8,393 8,582 8,503
2008 11,361 10,073 8,897 9,307 9,539 9,750 9,657
2009 13,658 11,889 10,080 10,468 10,708 10,939 10,833
2010 15,5638 13,500 11,293 11,654 11,899 12,149 12,029
2011 17,012 14,831 12,467 12,847 13,107 13,381 13,242
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OkoHYyaHue mabnuubi 8.6

loa

F (f), roabl, ANs BbICOTbI, KM

200 400 600 800 1000 1200 1400
2012 18,526 16,085 13,519 13,993 14,305 14,631 14,468
2013 19,713 17,152 14,566 15,151 15,520 15,903 15,712
2014 20,749 18,133 15,610 16,321 16,753 17,196 16,973
2015 21,850 19,180 16,693 17,519 18,007 18,511 18,255
2016 23,007 20,285 17,816 18,744 19,284 19,846 19,556
2017 24,213 21,444 18,976 19,995 20,582 21,202 20,877
2018 25,819 22,856 20,189 21,276 21,904 22,580 22,220
2019 27,792 24,502 21,454 22,585 23,250 23,979 23,583
2020 30,106 26,371 22,771 23,923 24,619 25,400 24,968
2021 31,998 28,032 24,116 25,287 26,009 26,841 26,373
2022 33,484 29,412 25,419 26,656 27,415 28,304 27,795
2023 35,041 30,726 26,592 27,970 28,808 29,785 29,228
2024 36,252 31,841 27,757 29,295 30,217 31,288 30,678
2025 37,302 32,862 28,916 30,632 31,643 32,812 32,145
T a6 nwuuya 8.7 — 3HaueHus yHkuum F (f) ans KO pasmepom 10,0—20,0 cM 1 3HaueHus K = 1 Ha BceM MHTepBane
nporHosa
F (), roabl, ANs BbICOTbI, KM
lop
200 400 600 800 1000 1200 1400

2000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
2001 2,197 2,044 1,922 1,967 1,997 2,018 2,014
2002 3,183 2,972 2,848 2,949 3,012 3,056 3,046
2003 4,070 3,846 3,778 3,946 4,045 4,115 4,096
2004 5,044 4,794 4,745 4,970 5,100 5,194 5,166
2005 6,100 5,812 5,749 6,021 6,177 6,294 6,256
2006 7,232 6,893 6,790 7,099 7,275 7,414 7,367
2007 8,719 8,198 7,878 8,205 8,397 8,554 8,498
2008 10,532 9,710 9,013 9,339 9,542 9,715 9,650
2009 12,650 11,419 10,195 10,502 10,709 10,896 10,824
2010 14,439 12,967 11,405 11,690 11,898 12,098 12,017
2011 15,868 14,274 12,585 12,884 13,104 13,320 13,228
2012 17,221 15,458 13,662 14,036 14,301 14,559 14,451
2013 18,286 16,481 14,737 15,201 15,516 15,818 15,692
2014 19,218 17,429 15,813 16,379 16,748 17,098 16,950
2015 20,224 18,444 16,924 17,585 18,002 18,398 18,229
2016 21,305 19,523 18,071 18,816 19,277 19,719 19,526
2017 22,458 20,664 19,254 20,074 20,574 21,059 20,844
2018 23,965 22,027 20,485 21,361 21,894 22,421 22,182
2019 25,798 23,598 21,763 22,675 23,237 23,802 23,541
2020 27,937 25,367 23,089 24,018 24,603 25,204 24,921
2021 29,742 26,971 24,441 25,386 25,990 26,627 26,321
2022 31,186 28,332 25,760 26,759 27,392 28,070 27,738
2023 32,576 29,578 26,970 28,083 28,783 29,529 29,165
2024 33,661 30,651 28,175 29,419 30,191 31,008 30,610
2025 34,601 31,641 29,377 30,767 31,616 32,508 32,072
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T a6 nwuya 8.8 — 3HaueHus cdyHkumn F (f) ons KO paamepom Gonee 20,0 cm 1 3HayeHus K = 1 Ha BceM MHTepBarne

nporHosa
F (f), roabl, ANS BbICOTbI, KM
o
200 400 600 800 1000 1200 1400

2000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
2001 2,716 2,274 1,908 1,977 2,004 2,022 2,018
2002 3,952 3,287 2,815 2,970 3,027 3,065 3,055
2003 5,030 4,216 3,724 3,978 4,068 4,129 4,112
2004 6,187 5,230 4,673 5,011 5,130 5,214 5,190
2005 7,409 6,318 5,661 6,069 6,213 6,320 6,288
2006 8,687 7,473 6,688 7,151 7,317 7,446 7,407
2007 10,477 8,948 7,763 8,259 8,444 8,592 8,548
2008 12,752 10,728 8,885 9,393 9,593 9,759 9,709
2009 15,488 12,802 10,055 10,553 10,764 10,947 10,891
2010 17,575 14,562 11,258 11,737 11,956 12,155 12,094
2011 19,171 15,964 12,424 12,934 13,166 13,385 13,316
2012 21,158 17,433 13,477 14,099 14,376 14,637 14,555
2013 22,494 18,543 14,522 15,278 15,604 15,911 15,814
2014 23,620 19,5638 15,564 16,471 16,850 17,207 17,092
2015 24,805 20,607 16,645 17,689 18,116 18,523 18,390
2016 26,046 21,744 17,765 18,931 19,403 19,861 19,709
2017 27,334 22,944 18,923 20,198 20,711 21,218 21,048
2018 29,134 24,464 20,129 21,490 22,042 22,597 22,409
2019 31,419 26,288 21,383 22,808 23,394 23,996 23,790
2020 34,165 28,406 22,684 24,152 24,769 25,416 25,192
2021 36,257 30,207 24,018 25,520 26,165 26,856 26,615
2022 37,868 31,653 25,311 26,899 27,576 28,319 28,057
2023 39,924 33,191 26,484 28,240 28,987 29,804 29,515
2024 41,290 34,348 27,646 29,593 30,413 31,312 30,992
2025 42,433 35,381 28,801 30,959 31,857 32,842 32,488

T a6 nwuuya 8.9 — 3HaueHus dyHkumm F (f) ans KO paamepom 0,1—0,25 cm 1 3HaueHus K = 0,5 nocne 2005 r.

F (t), rogbl, ANs BbICOTHI, KM

fon 200 400 600 800 1000 1200 1400

2000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
2001 2,382 2,116 1,860 1,938 1,985 2,023 2,012
2002 3,571 3,120 2,706 2,883 2,986 3,068 3,041
2003 4,693 4,077 3,539 3,836 4,003 4,138 4,089
2004 5,972 5,151 4,416 4,819 5,041 5,228 5,156
2005 7,348 6,306 5,335 5,830 6,103 6,341 6,242
2006 8,492 7,332 6,262 6,854 7,173 7,465 7,335
2007 9,832 8,492 7,224 7,893 8,255 8,601 8,438
2008 11,350 9,776 8,221 8,947 9,348 9,748 9,552
2009 13,031 11,174 9,252 10,017 10,453 10,907 10,676
2010 14,364 12,375 10,286 11,099 11,566 12,077 11,807
2011 15,299 13,289 11,252 12,166 12,681 13,261 12,944
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OkoHyaHue mabnuusi 8.9

loa

F (f), roabl, ANs BbICOTbI, KM

200 400 600 800 1000 1200 1400
2012 16,320 14,162 12,068 13,154 13,766 14,458 14,080
2013 17,072 14,869 12,848 14,133 14,853 15,669 15,222
2014 17,727 15,503 13,596 15,104 15,942 16,893 16,370
2015 18,425 16,171 14,358 16,089 17,041 18,129 17,525
2016 19,146 16,861 15,135 17,086 18,149 19,377 18,687
2017 19,882 17,565 15,927 18,097 19,267 20,637 19,856
2018 20,845 18,421 16,755 19,123 20,396 21,908 21,036
2019 22,015 19,415 17,619 20,164 21,536 23,191 22,226
2020 23,374 20,539 18,518 21,222 22,689 24,486 23,426
2021 24,499 21,536 19,427 22,291 23,850 25,793 24,633
2022 25,317 22,322 20,290 23,349 25,013 27,114 25,846
2023 26,237 23,104 21,040 24,335 26,147 28,448 27,057
2024 26,937 23,753 21,764 25,313 27,284 29,797 28,274
2025 27,562 24,348 22,465 26,285 28,423 31,160 29,496

T a6 nwuuya8.10 — 3HaueHus pyHkuum F (f) ana KO pasmepom 0,25—0,5 cm u 3HaueHus K = 0,5 nocne 2005 r.

lop

F (), roabl, ANs BbICOTbI, KM

200 400 600 800 1000 1200 1400
2000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
2001 2,514 2,182 1,848 1,933 1,982 2,022 2,011
2002 3,809 3,238 2,687 2,872 2,978 3,068 3,039
2003 5,039 4,249 3,516 3,818 3,990 4,137 4,084
2004 6,417 5,377 4,391 4,795 5,025 5,228 5,149
2005 7,873 6,580 5,311 5,803 6,083 6,340 6,233
2006 9,040 7,626 6,237 6,822 7,149 7,464 7,323
2007 10,431 8,822 7,201 7,858 8,227 8,599 8,424
2008 12,023 10,155 8,201 8,910 9,317 9,746 9,635
2009 13,795 11,615 9,237 9,978 10,417 10,904 10,656
2010 15,145 12,837 10,275 11,057 11,527 12,073 11,783
2011 16,120 13,774 11,244 12,120 12,637 13,256 12,916
2012 17,229 14,690 12,052 13,099 13,713 14,452 14,047
2013 18,042 15,425 12,827 14,067 14,791 15,662 15,183
2014 18,762 16,090 13,672 15,028 15,871 16,885 16,324
2015 19,511 16,784 14,334 16,002 16,960 18,119 17,472
2016 20,270 17,496 15,111 16,990 18,058 19,365 18,627
2017 21,031 18,218 15,904 17,990 19,166 20,623 19,789
2018 22,050 19,110 16,736 19,008 20,286 21,892 20,962
2019 23,300 20,155 17,604 20,041 21,417 23,173 22,144
2020 24,756 21,341 18,510 21,091 22,559 24,466 23,336
2021 25,912 22,366 19,425 22,153 23,711 25,770 24,535
2022 26,769 23,175 20,295 23,202 24,864 27,088 25,739
2023 27,768 23,997 21,041 24,176 25,985 28,419 26,940
2024 28,625 24,674 21,765 25,141 27,107 20,764 28,146
2025 29,210 25,297 22,468 26,101 28,232 31,124 29,357
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Ta6nuuya8.11 — 3HaueHusn cyHkuum F (f) ana KO paamepom 0,5—1,0 cm u 3HaveHus K = 0,5 nocne 2005 .

F (f), roabl, NS BbICOTbI, KM

ron 200 400 600 800 1000 1200 1400

2000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
2001 2,434 2,150 1,870 1,951 1,992 2,022 2,013
2002 3,692 3,188 2,730 2,913 3,000 3,066 3,044
2003 4,884 4,176 3,581 3,887 4,025 4,132 4,094
2004 6,150 5,243 4,478 4,889 5,072 5,221 5,164
2005 7,447 6,360 5,417 5,918 6,142 6,330 6,253
2006 8,463 7,332 6,369 6,960 7,221 7,451 7,351
2007 9,695 8,446 7,352 8,016 8,312 8,583 8,459
2008 11,126 9,693 8,367 9,088 9,414 9,727 9,577
2009 12,741 11,064 9,414 10,173 10,528 10,882 10,705
2010 13,943 12,214 10,467 11,271 11,650 12,048 11,842
2011 14,873 13,134 11,461 12,360 12,776 13,227 12,985
2012 15,927 14,040 12,315 13,383 13,879 14,417 14,129
2013 16,741 14,787 13,137 14,402 14,986 15,620 15,279
2014 17,461 15,459 13,931 15,418 16,097 16,835 16,436
2015 18,161 16,136 14,742 16,446 17,218 18,062 17,602
2016 18,837 16,815 15,5672 17,488 18,348 19,300 18,775
2017 19,493 17,495 16,419 18,542 19,489 20,549 19,957
2018 20,386 18,328 17,298 19,612 20,641 21,810 21,149
2019 21,496 19,305 18,210 20,696 21,804 23,082 22,351
2020 22,807 20,416 19,154 21,795 22,979 24,365 23,563
2021 23,824 21,376 20,110 22,906 24,164 25,660 24,784
2022 24,629 22,166 21,025 24,010 25,351 26,968 26,011
2023 25,567 22,974 21,832 25,055 26,517 28,288 27,238
2024 26,316 23,658 22,615 26,096 27,687 29,620 28,471
2025 26,993 24,287 23,377 27,136 28,862 30,965 29,712

Ta6nwuua8.12 — 3HayeHuns pyHkuum F (f) ana KO paamepom 1,0—2,5 cm u 3HaveHus K = 0,5 nocne 2005 r.

F (f), roabl, ons BbICOTHI, KM

ron 200 400 600 800 1000 1200 1400

2000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
2001 2,452 2,157 1,877 1,955 1,993 2,020 2,013
2002 3,695 3,190 2,749 2,922 3,003 3,063 3,045
2003 4,854 4,165 3,616 3,901 4,030 4,127 4,095
2004 6,074 5,212 4,527 4,908 5,080 5,213 5,164
2005 7,321 6,308 5,482 5,943 6,152 6,320 6,254
2006 8,304 7,271 6,450 6,991 7,233 7,437 7,352
2007 9,502 8,373 7,447 8,052 8,326 8,566 8,460
2008 10,896 9,605 8,475 9,128 9,430 9,706 9,578
2009 12,473 10,960 9,633 10,218 10,545 10,857 10,707
2010 13,654 12,103 10,599 11,320 11,669 12,019 11,844
2011 14,590 13,037 11,610 12,414 12,797 13,192 12,987
2012 15,674 13,965 12,486 13,447 13,904 14,376 14,131

31




FOCT P 25645.167—2005

OkoHyaHue mabnuypi 8.12

loa

F (f), roabl, ANs BbICOTbI, KM

200 400 600 800 1000 1200 1400
2013 16,497 14,725 13,336 14,477 15,015 15,571 15,282
2014 17,208 15,405 14,162 15,505 16,131 16,778 16,439
2015 17,894 16,088 25,007 16,546 17,256 17,995 17,605
2016 18,558 16,774 15,870 17,600 18,392 19,224 18,779
2017 19,203 17,464 16,751 18,666 19,537 20,463 19,961
2018 20,079 18,302 17,663 19,747 20,694 21,714 21,153
2019 21,167 19,279 18,605 20,843 21,862 22,976 22,356
2020 22,451 20,386 19,578 21,953 23,041 24,249 23,568
2021 23,441 21,344 20,564 23,075 24,230 25,532 24,789
2022 24,242 22,146 21,511 24,192 25,423 26,828 26,017
2023 25,199 22,973 22,354 25,252 26,595 28,133 27,244
2024 25,950 23,670 23177 26,312 27,772 29,450 28,478
2025 26,616 24,305 23,982 27,370 28,954 30,779 29,719

Ta6nuuya 8.13 — 3HavyeHus yHkumm F (f) ans KO pasmepom 2,5—5,0 cm u 3HaveHus K = 0,5 nocne 2005 r.

F (f), roabl, ANS BbICOTbI, KM

loa
200 400 600 800 1000 1200 1400

2000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
2001 2,409 2,132 1,894 1,961 1,995 1,020 2,014
2002 3,584 3,130 2,786 2,935 3,008 3,062 3,046
2003 4,651 4,064 3,678 3,923 4,039 4,125 4,097
2004 5,790 5,072 4,612 4,938 5,092 5,210 5,167
2005 6,974 6,137 5,586 5,980 6,167 6,316 6,258
2006 7,944 7,095 6,572 7,035 7,252 7,433 7,358
2007 9,112 8,181 7,586 8,103 8,348 8,560 8,467
2008 10,461 9,386 8,628 9,186 9,456 9,699 9,587
2009 11,981 10,704 9,696 10,283 10,575 10,848 10,717
2010 13,169 11,847 10,773 11,391 11,703 12,008 11,855
2011 14,091 12,784 11,804 12,493 12,835 13,180 13,001
2012 15,163 13,710 12,715 13,541 13,949 14,361 14,148
2013 15,957 14,466 13,605 14,587 15,068 15,553 15,301
2014 16,620 15,135 14,476 15,634 16,193 16,757 16,462
2015 17,270 15,814 15,365 16,692 17,328 17,972 17,631
2016 17,911 16,501 16,271 17,764 18,472 19,197 18,809
2017 18,546 17,199 17,194 18,848 19,627 20,433 19,996
2018 19,392 18,032 18,145 19,946 20,792 21,680 21,192
2019 20,430 18,990 19,124 21,059 21,970 22,939 22,399
2020 21,648 20,066 20,130 22,185 23,158 24,208 23,616
2021 22,619 21,019 21,149 23,324 24,357 25,488 24,841
2022 23,391 21,819 22,135 24,459 25,559 26,779 26,073
2023 24,329 22,644 23,027 25,544 26,745 28,080 27,307
2024 25,049 23,335 23,902 26,629 27,936 29,392 28,547
2025 25,665 23,958 24,763 27,715 29,132 30,715 29,794
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T a6 nuua8.14 — 3HaueHus cpyHkuum F (1) ans KO pasmepom 5,0—10,0 cMm 1 3HayeHus K = 0,5 nocne 2005 r.

F (f), roabl, NS BbICOTbI, KM

ron 200 400 600 800 1000 1200 1400

2000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
2001 2,340 2,105 1,904 1,963 1,996 2,019 2,014
2002 3,439 3,076 2,810 2,941 3,010 3,060 3,046
2003 4,426 3,984 3,719 3,933 4,042 4,123 4,097
2004 5,494 4,969 4,668 4,952 5,096 5,206 5,168
2005 6,627 6,017 5,657 5,999 6,172 6,310 6,259
2006 7,583 6,978 6,659 7,058 7,259 7,425 7,359
2007 8,729 8,060 7,686 8,131 8,357 8,551 8,469
2008 10,051 9,256 8,740 9,219 9,466 9,688 9,590
2009 11,537 10,559 9,820 10,320 10,586 10,835 10,721
2010 12,734 11,710 10,908 11,433 11,717 11,994 11,861
2011 13,667 12,667 11,954 12,541 12,852 13,163 13,007
2012 14,696 13,592 12,890 13,597 13,969 14,341 14,156
2013 15,441 14,348 13,808 14,653 15,092 15,631 15,311
2014 16,051 15,019 14,711 15,709 16,221 16,731 16,473
2015 16,659 15,704 15,632 16,779 17,360 17,942 17,645
2016 17,274 16,406 16,569 17,861 18,509 19,164 18,825
2017 17,900 17,125 17,524 18,956 19,669 20,396 20,014
2018 18,726 17,971 18,506 20,066 20,840 21,640 21,213
2019 19,735 18,935 19,514 21,190 22,022 22,894 22,423
2020 20,914 20,009 20,548 22,328 23,216 24,159 23,642
2021 21,872 20,973 21,595 23,478 24,420 25,435 24,871
2022 22,637 21,795 22,612 24,625 25,629 26,722 26,106
2023 23,529 22,623 23,540 25,726 26,821 28,017 27,343
2024 24,197 23,319 24,455 26,827 28,020 29,324 28,587
2025 24,756 23,946 25,358 27,930 29,224 30,641 29,838

Ta6nwnua8.15 — 3HauyeHus cdyHkumm F (f) ans KO pasamepom 10,0—20,0 cm v 3HaveHus K = 0,5 nocne 2005 .

F (f), roabl, ons BbICOTHI, KM

ron 200 400 600 800 1000 1200 1400

2000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
2001 2,197 2,044 1,922 1,967 1,997 2,018 2,014
2002 3,183 2,972 2,848 2,949 3,012 3,056 3,046
2003 4,070 3,846 3,778 3,946 4,045 4,115 4,096
2004 5,044 4,794 4,745 4,970 5,100 5,194 5,166
2005 6,100 5,812 5,749 6,021 6,177 6,294 6,256
2006 7,026 6,766 6,766 7,084 7,263 7,403 7,356
2007 8,124 7,829 7,806 8,161 8,361 8,523 8,465
2008 9,379 8,993 8,870 9,252 9,470 9,654 9,584
2009 10,783 10,253 9,957 10,356 10,590 10,794 10,713
2010 11,961 11,394 11,053 11,472 11,719 11,945 11,851
2011 12,889 12,359 12,115 12,583 12,854 13,106 12,995
2012 13,810 13,250 13,084 13,647 13,972 14,274 14,142
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OkoHyaHue mabnuysi 8.15

loa

F (f), roabl, ANs BbICOTbI, KM

200 400 600 800 1000 1200 1400
2013 14,477 13,992 14,038 14,711 15,096 15,452 15,295
2014 15,020 14,656 14,979 15,777 16,227 16,641 16,456
2015 15,673 15,339 15,937 16,856 17,367 17,840 17,625
2016 16,148 16,045 16,911 17,948 18,518 19,049 18,803
2017 16,748 16,774 17,901 19,051 19,679 20,267 19,989
2018 17,526 17,615 18,915 20,169 20,851 21,497 21,186
2019 18,467 18,560 19,953 21,301 22,034 22,736 22,393
2020 19,561 19,604 21,015 22,447 23,228 23,986 23,609
2021 20,481 20,560 22,089 23,605 24,432 25,246 24,835
2022 21,221 21,390 23,139 24,760 25,642 26,516 26,067
2023 22,009 22,191 24,113 25,873 26,836 27,793 27,301
2024 22,600 22,875 25,076 26,987 28,036 29,080 28,541
2025 23,091 23,498 26,029 28,104 29,243 30,377 29,789

T a6 nwuuya 8.16 — 3HaueHus cyHkuun F (f) ana KO pasmepoM 6onee 20,0 cM 1 3HaueHus K = 0,5 nocne 2005 r.

F (), roabl, ANS BbICOTbI, KM

lop
200 400 600 800 1000 1200 1400

2000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
2001 2,716 2,274 1,908 1,977 2,004 2,022 2,018
2002 3,952 3,287 2,815 2,970 3,027 3,065 3,055
2003 5,030 4,216 3,724 3,978 4,068 4,129 4,112
2004 6,187 5,230 4,673 5,011 5,130 5,214 5,190
2005 7,409 6,318 5,661 6,069 6,213 6,320 6,288
2006 8,399 7,297 6,665 7,138 7,306 7,436 7,397
2007 9,635 8,431 7,692 8,220 8,410 8,562 8,515
2008 11,105 9,712 8,744 9,315 9,524 9,699 9,644
2009 12,798 11,136 9,820 10,422 10,650 10,847 10,783
2010 14,064 12,344 10,908 11,541 11,784 12,005 11,932
2011 15,048 13,320 11,953 12,660 12,926 13,174 13,090
2012 16,418 14,390 12,894 13,740 14,058 14,356 14,254
2013 17,252 15,156 13,814 14,823 15,197 15,550 15,427
2014 17,905 15,815 14,718 15,908 16,342 16,755 16,609
2015 18,552 16,490 15,640 17,004 17,496 17,971 17,801
2016 19,203 17,187 16,580 18,113 18,661 19,198 19,002
2017 19,861 17,904 17,538 19,232 19,835 20,435 20,213
2018 20,776 18,781 18,520 20,365 21,020 21,683 21,434
2019 21,931 19,811 19,526 21,510 22,216 22,942 22,666
2020 23,318 20,987 20,556 22,668 23,423 24,210 23,908
2021 24,365 21,998 21,601 23,838 24,639 25,490 25,160
2022 25,203 22,842 22,613 25,008 25,861 26,782 26,420
2023 26,414 23,805 23,544 26,141 27,075 28,086 27,686
2024 27,181 24,518 24,458 27,277 28,294 29,402 28,961
2025 27,801 25,145 25,358 28,414 29,520 30,731 30,245
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MpunoxeHne A
(cnpaBoyHoe)

Xapalcrepuc'r NKM KOMIMbIOTEPHbIX NPporpamMm 4ns onpeanerieHUA
npocTpaHCTBeHHO-BPpeMeHHOro pacnpeaeneHusa TexHoreHHoOro Beljecrea

A.1 O6uMe AaHHbIE O KOMNBLIOTEPHbIX NporpaMmMax

A.1.1 MatemaTtuyeckue Moaenu TexHoreHHoro sarpasHeHus OKIM, ucnonb3oBaHHble ANA NOATOTOBKW AAHHLIX
HaCTOsILLero ctaHaapTa, peanuaoBaHbl B BUAE ABYX TUNOB KOMNbIOTEPHbLIX NPOrpaMM.

A.1.2 lNepBbI TUN NpOrpaMM peanusyeT NoNyaHanMTUYECKyto CTOXacTUYEeCKyo MaTeMaTUYECKYIo Moaenb Ans cpea-
HEeCpPOYHOro U AOMTOCPOYHOrO MPOrHO3MPOBaHUSE TEXHOreHHbIX KO pasmepom 6onee 1 MM, AnA NOCTPOEHUA NPOCTPaH-
CTBEHHbIX pacnpefeneHnii KOHLEHTpaLUUM U XxapakTepucTuK CKOpPOCTW, a Talke ANA OLEHKNW pUcka CTONKHOBEHWA. B
MHOrouucreHHbIX nybnukaumsx [1] — [9] ata mogenb HasBaHa kak SDPA (Space Debris Prediction and Analysis). MNo-
cnepHsiA Bepcus Modenu cocTouT M3 10 oTAenbHbIX MOAyrei, OTHOCALLMXCA K NepevucrieHHbIM Bbille 3agadvaMm. Pac-
CMaTpMBalTCA CyMMapHble AaHHble 0 KO pasnuuHbIx pa3MepoB (6e3 «npuBA3ku» UX K KOHKPETHLIM UCTOYHUKAM 3arpsis-
HeHus). Tekylee cocTtosiHue 3arpssHeHus OKI xapaktepusyeTtcs:

a) 3aBMCUMOCTbIO KOHLeHTpauun KO OT BbICOTLI U LUMPOTHLI TOMKW;

6) ctaTucTudeckumy pacnpegeneHs MU BenuUUHbI U HanpaBneHWsa CKOPOCTU YacTUL B MHepUUanbHOA cucteme
KOOpAUHAT.

9T XapaKTepuCTUKM NOCTPOEHbl Ha 6ase KOMMNEKCHOro UCMONb3oBaHWUA AOCTYNHON U3MepuTENbHOW MHGopMa-
LUK U pasnnyHbIX anpuopHbIX AaHHbIX. XOTA ynoMsiHyTele 10 Moaynei ABNAIOTCA aBTOHOMHbLIMU, UX NocneaoBaTernbHoe
npuMeHeHVe NO3BONAET paccuuTaTb XapaktepucTuku notoka KO pasHbix pa3mepoB Ha nio6oe 3agaHHoe Bpemsi (Npu
nporHo3ze Ha 10—20 u Gonee neT). CBA3b MeXAYy MOAYNAMU OCYLUECTBNAETCA C NOMOLLBIO BXOAHBLIX U BLIXOAHLIX dait-
noB. MeTognyeckne OCHOBLI MOCTPOEHMS ATUX MOAYNeit AOCTAaTOYHO NOAPOGHO U3NOXKEHb! B YNOMSIHYTHIX NyGnukaLmax.
BonbLuas YacTb UCXOAHbIX AaHHbIX AN PelleHUs NepeYncneHHbIX 3agad noaroToeneHa paspabotunkom Moaenu. MNonb3o-
BaTeNb 3afaeT MHTepBan NpPorHo3sa, anemeHTbl opbuTtel KA, koopauHaThl Touku U T. N. Bce nporpaMmel nepeoro Tuna
BbINOMHEHk! Ha A3bike MNackanb.

A.1.3 BTropoi Tun nporpaMm, npeaHasHaueHHbIA AN pelleHus psaa YacTHbIX 3aAay U peanu3oBaHHbIM B cpeae
Windows, xapakTepeH NpMMEHEHVWEM WHTEPaAKTUBHOIO peXuMa U COBPEMEHHOro Nosfb3oBaTeNnbckoro cepesuca. B Ha-
CTOsILLlee BPEMS B 3Ty Ipynny BXOAAT ABE NPOrpaMMb:

- UHXEHepHasi KOMNbIOTEPHas MOAENDb AN aHanM3a U NPOrHO3UPOBAHUS XapaKTepUCTUK KOCMUYECKOro Mycopa
(SDPA-E);

- KOMMbIOTEPHAss MoZenb ANns onpeaerieHUs XapakTepUCTUK MOToka KOCMUYECKOro Mycopa oTHocutenbHo KA
(SDPA-F);

A.2 UHXeHepHasi KOMNLIOTEPHAA MOAESL AfiIf aHaNM3a U NPOrHO3UPOBAHUA XapaKTePUCTUK KOCMUUECKOro
Mycopa

A.2.1 HxeHepHasi MoZernb npeaHa3HaueHa ans 6bicTporo, yaoGHOro u Bu3yanbHOro NpeacTaBreHns Xxapakrepy-
cTk KM. 3T xapaktepucTUku onpeaensioT Ansa yactul pasmepom 6onee 1 MM B o6nacTax HU3kux (BbicoThbl A0 2000 kM)
¥ reocTaLMoHapHbIX (MHTepBan BbicoT 35700 + 400 kM) op6uT. B ynoMsaHyTbIX 06nacTax CKOHUEHTpupoBaHa Gonbluas
4yacTb KOCMUYECKOro Mycopa. OCHOBHbIE UCXO/IHbIE AiaHHLIE UHKEHEPHON Moaenu umeloT dopmy Tabnuu. OHU noaro-
TOBMEHbI HA OCHOBE GOMbLLUIOTO KONMYECTBa PacyeToB C NPUMEHEHUEM rpynnbl NporpaMM, yrnoMmsHyThix B A.1.2. ina
KOHKPETHbIX UCXOZHbIX AaHHbLIX NOMNb30BaTENsi UHXEHEpPHas MoAeNb BbINOMHAET UHTEPMNONALMIO TaBNUYHLIX AaHHbIX,
NOArOTOBNEHHbLIX pa3paboTynkoM. NHTeprnonsiuvsi NOAroTOBNEHHbLIX Pa3paboTyMkoM TaGnUYHLIX AaHHLIX ABIISIETCA Xa-
paKTepHOi 4epToi UHXeHepHOW Moaenu. CneAcTBUEM TaKOro NOAXOAa ABNAETCA OrpaHuYeHne obnactu BO3MOXHBIX
3HAYEHUA UCXOAHLIX AAHHbLIX Nonb3oBatens. B yacTHOCTM, Modenb HenpUMEHUMa ANA ANNUNTUYECKUX opbut KA n
MOMeHTOB BpemeHu nocne 2025 r.

A.2.2 Mogenb no3sonseT BbIMUCNUTL XapaKTepPUCTUKU KOCMUYECKOro Mycopa, NpuseaeHHbIe B Tabnuue A.1.

Ta6bnuyaA
HaumeHoBaHue xapakTepucTUKn [yHKT MeHIo
1 KoHLeHTpaLmsa KOCMUYECKOro Mycopa pasHbix pa3mepoB B 2000 r. KoHueHTpauus
2 MNNOTHOCTb NOTOKA KOCMUYECKOTO Mycopa oTHocUTEeNbHO KA, ABWKYLLMXCA NO TUNOBLIM Op6u-
Tam, B 2000 r. MoTok
3 MNoToK KOCMUYECKOrO Mycopa OTHOCUTENLHO TUMOBbLIX OPOUT KOCMUYECKUX annapaTtos B 2000 T. MoTok
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OKoHYaHue mabnuubi A.1

HaumeHOBaHWE XapakKTepUCTUKM MyHKT MeHIo

4 CpepHee uucno cronkHoBeHuid ¢ KA cchepuyeckoin popMbl 3aAaHHOro pasmepa Ha HeKoTo-
pOM WHTepBarne nporHosa nocrne 2000 r. MporHos

5 Yrnosoe pacnpeaeneHne noToka KOCMUYECKOro Mycopa OTHOCUTENbHO TUMMYHBIX OopouT KA CTonkHOBEHMS

6 3aBMCKMOCTb CKOPOCTM CTONKHOBEHMWIA OT ee HanpaBrneHus oTHocuTensHo KA, a Takke cpef-
HAAl CKOPOCTb CTONKHOBEHMI KA C KOCMUYECKMM MyCOpPOM CTOnKHOBEHUSA

A.2.3 FNaBHOE MeHI0 NPorpamMbl NpUBEAEHO Ha pucyHke A.1. OHo CoCTOWUT M3 NATU pasaenos (cTpaHuy). Kaxaas
CTpaHMLa OTHOCUTCS K PELUEHU COOTBETCTBYIOLEN 3aaayn. HasBaHue CTpaHuLibl COOTBETCTBYET pellaeMoi 3aaaqe.
MepeyeHb 3agay:

1 KoHUeHTpaums — onpegeneHve NpoCTpaHCTBEHHOrO pacrnpefeneHnsa KOHLEHTpaUMm TeXHOreHHOro KocMuyec-
KOro Mycopa B 0611acTh HU3KUX OpOUT.

2 KoHueHTpaums B o6nactv 'CO — onpepeneHne NpocTpaHCTBEHHOTO pacrnpeaeneHnsl KOHLEHTpaLUMmn TEXHOreH-
HOro KOCMMYeCKOro Mycopa B obnactu reoctaumoHapHbIX opouT.

3 MoTok — onpeaeneHue NOToka KOCMUYECKOro Mycopa OTHOCUTENbHO TUMOBLIX (KPYroBbIX) OPOUT KOCMUYECKUX
annapaToB.

4 MporHo3 — MpOrHo3 OLIEHOK NOTOKA KOCMUYECKOro Mycopa OTHOCMTENLHO TUNWYHOA opbuTbl KA Ha 3apaHHOM
nHTepBane spemeHu nocne 2000 r. 1 onpegeneHMe CyMMapHOro yucna CTONIKHOBEHWUNA.

5 CTONKHOBEHWs1 — NOCTPOEHWE pacnpeaeneHUs HanpasieHUn BOSMOXHbBIX CTOSIKHOBEHWIA, 3aBUCMMOCTU CKOPO-
CTW CTONKHOBEHUSI OT ee HanpaBneHusi, a Takke cpeaHein CKOPOCTW CTONMKHOBEHWA.

Yaln Ipadvm -

mlmﬂ

ﬁ-m—wm\"ﬁ“%\w\w B

PucyHok A.1 — MaBHOE MEeHI0 MHXEeHEpPHOW Moaenu

A.2.4 MNaHenb nyHKTa MeHI0 «KoHLEHTpaLusa» npeacTaBrieHa Ha pucyHke A.2. Heobxoaumble Ansi pelleHUs Bbi-
paHHOW 3apauv AaHHbIe npeAacTaBneHbl Ha naHenu «McxoaHble AaHHbIe» U BBOAATCS NONb3oBaTeNeM B peXxuMme ana-
nora. BeoauMble nonbsoBatenem obwue (Ans peleHna pasHbIX 3afiaq) UCXOAHbIE AaHHbIE BKNIOYAOT:

1) MUHUManbHBIA U MakCUManbHbI paaMepbl KO, cm;

2) BLICOTY TOYKM / OPOUTBI, KM;

3) WMpOTY TOYKN UNN HAaKNOHeHWe opbuTl, ... °.

PucyHok A.2 — lMNaHenb nyHKTa MeHI0 « KoHLeHTpaLus»
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MepeuncneHHblie UCXOAHLIE AAHHbIE COOTBETCTBYIOT COASPXKaHUIO BXOAHLIX AAHHLIX pacCMaTpUBaeMoro CTaH-
nfapTta. OfHaKO UX BAXHOE OTIIMUME 3aKMIOHAETCs B TOM, YTO OHU MOTYT NpUHUMaTL Niobble 3HaYeHUs B paccMaTpuBae-
MOM AuanasoHe, YTo obecneunBaeT NoNb3oBaTemNio NPOrpamMMbl AONONHUTENbHLIE YAoGCTBa.

Y106bl pelmnTb 3aauy C YKa3aHHLIMU UCXOAHLIMU AaHHBIMU, HY)XHO HaXaTb KHONKy «3anyck». Mocne aToro pe-
3ynbTaThbl BbiMUCIIEHUIA GyAyT nokasaHbl Ha naHenu «PesynbTaty.

A.2.5 MaHenb NyHKTa MeHI0 «MoToK» NpeAcTaBneHa Ha pucyHke A.3.

PucyHok A.3 — MNMaHenb nyHKTa MeHio «[oTok»

KpoMe UCXOAHBIX AaHHBLIX, NEepeuncnieHHbIX B A.2.4, AONOMNHATENLHO 3aAaeTca cpeaHuid pasmep (auaMeTp) Koc-
Muyeckoro kopabna cdepuuyeckoit hOpMbl, OTHOCUTENBHO KOTOPOTO OLIEHMBAETCA NOTOK KOCMUYECKOro Mycopa.

A.2.6 MaHenb nyHkTa MeHIO «MpoOrHo3» npeacTaBneHa Ha pucyHke A.4. Kpome UCXOAHbIX AaHHbIX, NepevnucneH-
HbIX B A.2.4 1 A.2.5, nONoNHUTENbLHO 3a4aeTcsl HayanbHOe U KOHeYHoe Bpems (roabl) NPOrHO3a YKUcna CTONKHOBEHWIA.

PeaynbTaTbl pacyeToB NpeAcTaBneHbl AN ABYX BapUaHTOB NPOrHO3a TEXHOreHHOro 3arpssHeHna OKIM: ontumuc-
Tudeckoro (K = 0,5) u neccummuctudeckoro (K = 1,0), KoTopble OTNUYAKOTCA UHTEHCUBHOCTLIO OyAyLUero TeXHOreHHOro
3arpasHeHun OKI.

PucyHok A.4 — lMaHenb nyHkTa MeHo «[porHos»
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A.2.7 NaHenb nyHkTa MeH0 «CTONMKHOBEHMsI» NpeAcTaBrneHa Ha pucyHke A.5.

PucyHok A.5 — MNaHenb nyHkTa MeHi0 « CTONKHOBEHUSI»

Mpwv oBpaLLleHnn K 3TOMy NYHKTY MEHIO ONPeaensoT XapakTepUCTMKM CKOPOCTU CTOSIKHOBEHMUIA: YTTIOBOE pacrnpeae-
TNeHVe HanpaBneHuii BO3MOXHOIO yaapa (OTHOCUTENbHOro NOTOKa), 3aBUCMMOCTb OTHOCUTENLHOM CKOPOCTH OT ee Ha-
npaBneHus, a Takke cpegHee 3HayeHUWe OTHOCUTENbHOW CKOpocTW. Bce 3T pesynbTaTthl NpeAcTaBneHbl Ha naHenu
paccMaTpuBaemMoro nyHKTa MeHHo.

A.2.8 Mporpamma obecneymBaeT BO3MOXHOCTb NOCTPOeHUs! rpacdukoB. [inA aToil uenu HeoGxoauMMO BbLIGpaTh
OAHY U3 KOMaHp, B NyHKTE MeHI0 «pacouku» Unu nocne HaxaTust kKHonku «Mpadoukn» BbIGPaTb COOTBETCTBYIOLLYYIO KOMaH-
Y MeHio. PesynbTaT BblMMCNIEHWI 6yaeT NpeficTaBneH B BUAE rpadvka paccMaTpUBaeMON XapaKTepucTUku Kak cpyHKLM
OAHOro U3 BXOAHbLIX NapameTpoB (NpU (PUKCMPOBAHHBLIX 3HAYEHUSIX OCTallbHbIX NapamMeTpoB).

A.2.9 [Insa BbIBOAA NONy4YeHHbLIX pe3ynbLTaToOB pacyeTa B MOAENU NpPeaycMOTpeHa cneuunanbHaa 6asa AaHHbIX
nonb3oBaTens. Takas chopma BbiBOAa AaHHbIX obecneunBaeT Nonb3oBaTeNto BO3MOXHOCTb aBTOMAaTMYECKo obpaboT-
KV NonyyYeHHbIX pesynbTaToB B OyayLiem.

A.3 KomnbloTepHasi Mogenb AN onpeAesieHUsi XapaKTepUCTUK NOTOKa KOCMUYECKOro Mycopa OTHOCUTE b-
Ho KA (SDPA-F)

A.3.1 Mogenb npegHa3HayeHa Ans pacyeToB B ABYX BbICOTHbIX Auana3oHax:

- 0o 2000 km (LEO);

- 35750 + 450 km (GEO).

PaccmaTpuvBatoTcsi pasMepbl kocMuyeckoro Mycopa 6onee 1 MM.

OCHOBHOE OTNUYMEe 3TOM MOAENW OT PAacCMOTPEHHOW B A.2 MHXeHepHOW MOAENW 3aKMiouaeTcs B coepXaTesb-
HOM onpeAeneHn XxapakTepucTUK rNoToka KOCMUYECKOro Mycopa Ha OCHOBE NpUMEHEHUs cneLuanbHbIX anropuTMoB —
6e3 ucnonbL3oBaHUA MHTEponAUMK. NMoaToMy MoAenb MO3BOMAET BLINOMHUTL pacyeThbl MOTOKA OTHOCUTESILHO pasnuy-
HbIX TUNOB op6uT KA (B TOM uMcCre 1 annnnTUYECKnX).

A.3.2 Mpu obpalleHnn K nporpaMme OTKPLIBAETCA nepsasi NaHesNb NporpaMMbl, KOTopas npeAHasHayeHa ans
BblbOpa 0AQHOro U3 ABYX BapvaHTOB pacCMaTpMBaeMbIX BbICOTHbIX Anana3oHoB (LEO unu GEQ), a Talkoke anst Bbixoaa us
nporpamMmsl (Exit). BeiGop AnanasoHa ocylUecTBNSETCA C NOMOLLbIO MbiluK. MMocne BbIGopa KOHKPETHOro AuanasoHa
OTKpLIBAETCA OAHA M3 ABYX NaHenei pe3ynbTaToB pacyeToB, COOTBETCTBYIOLLAN NpeabiayLieMy obpalleHuio K Moaenu.

A.3.3 Ha pucyHke A.6 npusegeH npumep naHenu «3aBMCUMOCTbL MIIOTHOCTU MOTOKA OT apryMeHTa wupotbi» (The
cross sectional flux variations along the SC flight path). MmaBHoe MeHIO 3TO MaHenn COAEPXUT uYeTbipe NyHKTa:
1) ucxogHble aaHHble (InPut data); 2) sanoMuHaHue paHHbIX (Save Data); 3) nomolys (Help) u 4) Bbixog (Exit).

Mpwn obpalleHnn K KaxkgoMy U3 aTUX NYHKTOB NONb3oBaTerNio NPeAoCTaBNAeTCA BO3MOXHOCTb BbINONHEHUA COOT-
BETCTBYIOLLMX onepaLyii. B 4acTHOCTK, B KaYeCTBE UCXOAHBIX AAHHBIX (Ha creLmanbHOW AONONHUTENBHOW NaHenu) 3apa-
I0T: BbICOTY Nepuresi, nepuog, HaknoHeHue opbuTtsl U apryMeHT nepuresi. [1ns BLINOMHEHUA pacyeTa Heo6XoaMMO HaXaTb
knasuwy «RUN» Ha naHenu ucxoaHelx gaHHbIX. B pesynbTate o6HoBRsIOTCA rpacuky, npeacTaBreHHble Ha pucyHke A.6.
MaHenb pe3ynbTaToB pacyeTOB COAEPXKUT Takke MEHIO, COCTOsILLee M3 HECKONbLKMX CTpaHul. Mepeas U3 aTux crpaHu
(«U») npeacrasneHa Ha pUCyHKke.

A.3.4 OctanbHble CTpaHULbl ABASKOTCA OOAHOTUIMHLIMUA U OTHOCSITCS K KOCMWYECKOMY MyCOPY PasHbiX pa3MepoB.
OHM copepaT OCHOBHbIE pesynbTaThl: OLIEHKU NIIOTHOCTY NOTOKA, CpefiHee 3Ha4YeHWe CKOPOCTU CTONKHOBEHUN, a Taloke

38



FOCT P 25645.167—2005

Thia cross-seciional anea Mu vesiation along the 5C Mght peth. d = O 10-0L2% cm
g platuter

PucyHok A.6 — MaHenb «3aBMCUMOCTb MIIOTHOCTH NMOTOKA OT apryMEHTa LUMPOTbI»

rpadoukn CTaTUCTUHECKUX pacnpeaeneHnit HanpaeneHuin U BENUYUHLI OTHOCUTENLHOW CKOPOCTU BO3MOXHbIX CTOSIKHOBE-
HWiA. MpuMep OAHOA M3 TakuX CTpaHWUL NpuBedeH Ha pucyHke A.7. Ha aToit naHenu pacnpeaeneHue HanpaBneHUA
BO3MOXHbIX CTONkHOBeHuN (angular distribution of relative cross-sectional area flux) npeacrtaeneHo B nonApHbIX Koop-
AvHaTax, a pacnpegeneHue BenMYUHb OTHOCUTENbHOW CKOPOCTU — B TPAAULMOHHLIX AEKAPTOBLIX KoopAVUHATAX.

by Anguisr disiribution of relative cross-seciional srea fux
PEBOD S29 minine
AUMDECFPERGEE 4 im
INCLINATION BOK degresw
ARG OF PERIGEE Drciagiais
DROSHIECTIONAL ARER
FLUKWALLE EOLALE
CLDORETTEEIR I yhn)
BDEnan 1L75-0 50 &m
b
CHRECTICN OF 5C VELDCITY
THE AVERAGE RELATIVE VELDCITY
WITHOTHRGRIECTE A bwhk
THE AVERAGE COLLIION VELOCTTY
WITHOTHER ORIECTE 1™ kmb
Diaria.bion of
gt valacly
hal v
1

PucyHok A.7 — MaHenb pe3ynbTaToB pacyeToB XapaKTepucTUK NIIOTHOCTU NOTOKa

A.4 NMpumMmeHeHME KOMNBIOTEPHbIX NPOrpaMm

A.4.1 PaccMoTpeHHbIe Bbille NPOrpaMMbl NpeaHasHayeHbl ANsi UCNONMb30BaHUA Ha O6GbIMHOM NEpPCOHaNbHOM
KoMMbloTepe, paboTaiowem B cpeae Windows. Heobxogumbii o6beM namsatn = 1,2 MB. Bpems BbluncneHui ans
1-ro BapuaHTa UCXOAHLIX AaHHbLIX He npeBbilaeT 1—2 C.

Bonee nonHble cBeAeHUsA 0 METOAUKE MOAENUPOBAHUA U APYrMX CMEXHbIX BONPOCax ManoxeHbl B [1] — [9].
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