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[MTpegucnoBue

Llenn n npyHUMNLI cCTaHOAPTU3aUMKY, a Takke npaBvna paspaboTku u yTeBepXaeHna POCCUUCKMX HALMO-
HanbHbLIX CTAHOAPTOB YCTaHOBNEHbl PeaepanbHbIM 3aKOHOM «O TexXHU4YeCcKOM perynupoBaHum» oT 27.12.02
Ne 184-®3

CBeaeHuA 0 cTaHaapTe

1 PASPABOTAH ®enepanbHbIM rocyaapCTBEHHBLIM YHUTAPHBIM NpeanpusaTtueM « HayuHbIN LIEHTP KOCMU-
4YeCKNX MH(POPMALIMOHHBIX CUCTEM U TexHonormn HadbrmoaeHnn» (PIYT1 LIHK) n ®epepanbHbIM rocynapCTBEH-
HbIM YHUTAPHbLIM NpeanpuatueM « BcepoCCMMCKN Hay4HO-UCCeaoBaTeNbCKUM MHCTUTYT cCTaHaapTusaumm» (OFYT1
BHcTtaHaapT)

2 YTBEPXXEH U BBEJIEH B JEUCTBUWE [lNpukaszom deneparnbHOro areHTCTBa No TEXHUYECKOMY pery-
nposaHuio N meTponorun ot 1 peBpana 2005r. Ne 11-cT

3 BBEIEH BI'EPBbIE

HHbopmayusi 06 uaMeHeHUsIX K HacmosieMmy cmaHoapmy rnybriukyemcs 8 ykasamersie « HayuoHarnbHbie
cmaHOapmbi», @ MeKCcIm U3MeHeHUl — 8 UHGbOPMAaUUOHHbIX yka3damessix «HayuoHanbHbie cmaHoapmbi». B
criyyae rnepecMmompa usnu ommMeHbl Hacmosiuje2o cmaHoapma coomeemcmeyrouwjasi uHcbopmayusi 6yoem ory6-
NUKo8aHa 8 UHGhopMayUOHHOM yKalamere «HalyuoHarbHbie cmaHO0apmbi»

© CtanpaptnHdopm, 2005

HacTtosiumin ctaHaapT He MOXeT ObITb NOSTHOCTBIO UMM YaCTUMHO BOCNPOM3BEAEH, TUPaXXUPOBaH U pacnpo-
CTPaHeH B kavecTBe ouLmanbHOro nanaHus 6e3 paspellenns PenepanbHOro areHTCTBa No TEXHUYECKOMY pery-
NMPOBaHMIO U METPOJIOMVA
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HAUWOHANBLBHBIN CTAHOAPT POCCUUCKOUN ©DEOQEPALUNMN

KOCMUYECKASA CPEQA (ECTECTBEHHAA UUACKYCCTBEHHAS)

Moaenb NnpocTpaHCTBEHHO-BPEMEeHHOro pacripeerneH1s NNoTHOCTU NOTOKOB
TeXHOreHHOro BellecTBa B KOCMUYeCKOM NPOCTPaHCTBe

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

NaTta BBegeHus — 2006—01—01

1 O6nacTb npumMmeHeHuUn

HacToawmnn ctaHaapT ycTtaHaBnMBaeT MoAeNb NPOCTPAHCTBEHHO-BPEMEHHOIO pacnpeneneHunsi NNoOTHO-
CTW NOTOKOB TEXHOINEHHOro Belllectsa pasmepom dornee 0,1 cM Ha yaaneHuu ot noBepxHocTu 3emnu ot 200 oo
2000 kM B npousBonbHbIN MOMeHT BpeMeHu ¢ 2000 no 2025 .

CtaHaapT npeaHa3HaveH ans:

- UICMONb30BaHUSA B pacyeTax npu onpeaeneHun ycnosum yHKLIMOHUPOBAHUA U NonieTa KOCMUYeCKUX arl-
napaToB B OKOJIO3€MHOM NPOCTPaHCTBE;

- pa3paboTkn meponpusaTui No obecneveHnio aKonormvyeckon 5e3onacHoOCTU Npy CoO34aHUU U AKCNNyaTauun
opbuTanbHbLIX CPEeaCT.;

- 060CHOBaHMA M OLEeHKM 3(pPEeKTUBHOCT MEPONPUATUI U peKoOMeHaaLi, HanpaBeHHbIX Ha ocnabneHue
aHTPOMOreHHOro BO3JeNCTBMUS Ha KOCMUYECKYIO cpeny;

- 0OOCHOBaAHWA NapamMeTPOB U YCIOBUY NPUMEHEHNA Ha3zeMHoOU U BopToBOW annapaTtypsbl, NpeaHasHa4YeHHOW
ONs N3AMepeHns XapakTepucTUK TeXHOreHHOro BellecTBa B OKOJI03€MHOM KOCMMYECKOM NPOCTPAaHCTBE.

2 HopmaTuBHbIe CCbINIKK

B HacTosLleM cTaHaapTe UCnosb3oBaHbl HOPMATUMBHBLIE CChINTKU Ha cneayrLwWwUn cTaHaapT:
[OCT 25645.103 — 84 Ycnosus dousanyeckmue KOCMUYeCKoro NpocTpaHcTBa. TepMUHBLI M onpeaeneHus

MpyMeyaHwue— pn NoNb3oBaHUU HACTOALLUM CTaHAAPTOM LienecoobpasHo NpoBEPUTL AEACTBUE CCbINOY-
HbIX CTaHOAapTOB MO yKasaTento «HauuoHanbHble cTaHaapThbl», COCTaBNIEHHOMY MO COCTOSHUIO Ha 1 sAHBaps TeKyLLero
roga, U No COOTBETCTBYIOLUUM MHEGOPMALMWOHHBLIM YKa3saTensam, onyobnuKkoBaHHLIM B TEKyLLEM roay. Ecnv cChiNoYHbIN
[IOKYMEHT 3aMeHeH (M3MeHeH), TO NMpX NoNb30BaHWM HACTOSILLUMM CTaHOapTOM cChneayeT pyKOBOACTBOBATbLCA 3aMEHEH-
HbIM (M3MEHEHHbIM) AOKYMEHTOM. ECnn CChINOYHbIN AOKYMEHT OTMEeHeH 6e3 3aMeHbl, TO NONoXeHWe, B KOTOPOM AaHa
CCbIfiKa Ha Hero, NPUMEHSIIOT B YaCTW, HE 3aTparMBaroLLiEN 3TY CChINKY.

3 OnpepeneHun

B HacTosiLLeM cTaHOapTe NpUMeHeHb! cneayLlime TepMUHbI C COOTBETCTBYIOLLIMMU onpeaeneHnsMum:
3.1 okonosemMHoe KocMmuyeckoe npoctTpaHcTBO: 10 TOCT 25645.103.
3.2 kocmuyeckum oobekT; KO: Teno NcKyCCTBEHHOro NPOUCXOXAEHUA, HaXoaslLleecs B OKONTO3EMHOM

NPOCTPaHCTBE.
3.3 KaTanorM3MpoBaHHbIU KOCMUYeCKUN 00 B eKT: Kocmuuecknm odbvekT pasmepom bonee 10—30 cm,

BKIMOMEHHBbIW B KaTarnorm conpoBoXaaeMbiX 06 bEKTOB CUCTEM KOHTPOMNS KOCMUYECKOro NpoCcTpaHcTBa UNn ApY-
X cny>x6 1 opraHusauuvmn.

U3paHue opuumanbHoe
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3.4 HeKaTanorM3MpoBaHHbIN KOCMUYECKUMN 00BLEeKT: KocMunuyeckmn oOBbEeKT paamepoM, Kak npaBusio,
MeHee 10—30 cM, obpasoBaBLLMKCA B nNpouecce nnv nocne npekpalleHns yHKLUMOHUPOBAHNA OpOUTanbHbIX
CpeACTB B OKONMO3€MHOM NPOCTPAHCTBE U He BKMNIOYEHHbIN B KaTanorn cConpoBoXaaeMblX 06HEKTOB.

3.5 TexHoreHHoe BelwecTBO: COBOKYNHOCTb KAaTanorMsanpoBaHHbIX N HEKaTanormanpoBaHHbLIX KOCMUYEC-
KX 00 bEeKTOB TEXHOMEeHHOIo NPOMUCXOXAEHUA, HaXOOALLUXCSA B OKONT0O3€MHOM NPOCTPaHCTBE.

3.6 KOHUeHTpauuAa TexHoreHHoro BewectBsa: CpeaHee vucno KO B eauHuue obbema (B OKpeCTHOCTU
PMKCMPOBAHHOM TOUKN) OKONO3EMHOIo NPOCTPaHCTBA.

3.7 NOTOK TexHoreHHoro BewectBa: CpegHee 4uncno KO, npoxoasiwmnx B eAUHULLYY BpEMEHU Yepes HEKO-
TOPYIO 3aJaHHYIO MOBEPXHOCTb.

3.8 NNOTHOCTb NOTOKa TeXHOreHHOro BellecTBa: [ 10TOK Yepe3a chepuieckyto NOBEPXHOCTb € AUHUYHOIO
ceJeHus.

3.9 cTaTUCTUYeCKMe XapaKTepPUCTUKN CKOPOCTU TeXHONreHHOro BellecTBa: PyHKLUUW pacnpeaeneHns u
YMCINOBbIE XapaKTepUCTUKMN paananbHOW U TaHreHuuansHou coctaBnaowmx ckopoctu KO, a Tarke BO3MOXHBIX
HanpaBneHUX TaHreHuManbHOW COCTaBNALLLEN CKOPOCTU B OKOJTIO3€MHOM MPOCTPaHCTBE.

3.10 oTHOCUTENbLHaA CKOPOCTb CONMXKaOLWMXCHA KOCMUYECKMX OO BEeKTOR: BekTopHasa pasHOCTb CKOPO-
CTen HEeKOTOpOoro NpousBoribHOro U 3agaHHoro KO B MOMEHT nx MakcuMarnbHOro conmxeHus.

3.11 cpeAHAA OTHOCUTENbHAaA CKOPOCThL: CpeaHee 3Ha4YeHNe OTHOCUTENbLHON CKOPOCTU, NoNy4YeHHoe
ycpeqHeHneM OTHoCUTENbHLIX ckopocTen Bcex KO B okpeCTHOCTU TpaekTopum 3aaaHHoro KO (nponssonbHbIN KO
ydacTBYeT B yCpeOHEeHUU OOUH pas).

3.12 cpeAHAA CKOPOCTbL BO3MOXHbIX CTONIKHOBeHUWU: CpeaHee 3HaveHUne OTHOCUTENbHON CKOPOCTW,
nonyvyeHHoe ycpegHeHUWeM OTHOcUTenbHbIX ckopocTen BceX KO, ¢ KOTOPbIMU MOXET CTONKHYThCS 3a4aHHbLIV
KO, T. e. ycpeaHeHneM nNo MHOXeCTBY BO3MOXHbIX CTONKHOBEHUI.

3.13 Ko3a(hPULMEeHT TeXHUYEeCKOU NONUTUKM: [loKasaTenb MHTEHCUBHOCTU 0Opa3oBaHNA TEXHOrEHHOro
BeLLleCTBa B MHTepBare NporHosa, onpegensemMbii OTHOLLEHeM Yncna exerogHo obpasyomxca KOCMUYEeCKNX
obbekTtoB B MHTepBane nporHo3a (nocne 2000 r.) K cooTBETCTBYIOLLEN CpeaHeln oLeHKe 3a BpeMsi ¢ 1990 no
2000r.

4 CokpalleHuss 1 0603HauvYeHUN

4.1 B HacTosILLeM cTaHaapTe NPUMEHSAIOT cneayloLye CoKpalleHUs:
KO — kocMmunyecknuii o0 bekT;
KA — KoCMUYeCckmny annapar,
OKI1— okono3eMHOe KOCMMYeCKoe NPOCTPAHCTBO;
4.2 B HacTosLLEeM CTaHaapTe NPUMEHSIIOT crneaytoline obo3HaAuEeHWS:
h — BbICOTA TOMKM;
¢ — LUMPOTA TOMKU,
j — HoMep Anana3soHa pasmepos KO;
d; — nesas rpaHvla pasmepoB KO, COOTBETCTBYHOLLIASA j-MY MaNa3oHy NX pa3MepoB;
p (h, @); — KOHLIEHTpaUWsA TEXHOreHHOIo BeLLeCcTBa AJ1s j-ro Ananas3oHa pasmepoB KO B 3aBUCMMOCTH OT
BbICOThI U LLMPOTbI TOUKW;
| — HaKNOHEHME NNOCKOCTU OpbUTH!;
V. — TaHreHuwanbHas coctaBnsoLwasa ckopoctn KO (HanpasneHa B NNOCKOCTY OpbuTbl neprneHau-

KyINSAPHO K pagnycy-BeKTopy);
VT (h) — cpeOHee 3HauYeHWe TaHreHLUManbHOM COCTaBNAIOLLIEN CKOPOCTH, NONyYEHHOE YCpeaHEeHeM

ckopocTeu Bcex KO, KoTopble B NpOU3BOSbHbIN MOMEHT BpeMeHU MOIMyT HaXoaUTbCS Ha AaH-
HOW BbICOTE;

VotH — OTHOcUTenbHasi ckopocTb conmkatowmxca KO;
A —yron mexay TaHreHuManbHbLIM1 COCTaBNAKLWMMU CKOpocTU 3agaHHoro KO 1 oTHocuTensHOM
CKOPOCTU HEKOTOporo npousBonbHOro KO;
pPVotH (A) — cTatncTudeckas NoTHOCTb pacnpeneneHns HanpasneHUsi TaHreHUManbHOM COCTaBNAIoLLEN
OTHOCUTENbHOW CKOPOCTH, NONyYeHHasi NyTeM ycpeaHeHUs1 OTHOCUTESbHBIX CKOPOCTEN BCEX
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KO, KOTOpble HaxoaATCcs B OKPeCTHOCTU TpaekTopun 3agaHHoro KO (npouaBonbHbi KO
ydacTBYeT B yCpeaAHEeHUU OAWH pa3);

pVetn (A) — cratuctudeckas NnoTHOCTL pacnpeneneHus HanpaeneHus TaHreHUMansHOM COCTaBnsoLLen
CKOPOCTU BO3MOXXHbIX CTONKHOBEHWIN, NONy4YeHHasa ycpeaHeHNEM No MHOXXECTBY BO3MOXXHbIX
CTONKHOBEHWUW;

Vo1 — CPEeOHsisi CKOPOCTb BO3MOXHbBIX CTONKHOBEHUI KA C TEXHOreHHBLIM BELLECTBOM;

P — NoTOK TeXHOoreHHOro BeLLecTBa;
Q (h, ¢); — NNOTHOCTL NOTOKA TEXHOFEHHOTO BELLECTBA Ans j-r0 AnanasoHa pasmepoB KO oTHOCMTENBHO
MHepuMansHOU CUCTEMbI KOOPAMHAT B 3aBUCUMOCTU OT BbICOTbI U LLUMPOThI TOMYKM;
QoTH (h, 1);— NNOTHOCTL NOTOKA TEXHOFEHHOIo BELLECTBA A5 j-T0 AnanasoHa pasmepoB KO oTHocuTeNb-
HO KA, HaxoasLLerocs Ha KpyroBow opbute ¢ BbICOTON 1 1 HAKNOHEHWEM /;
N (t1, &), — cpeaHee YMCno BO3MOXHbIX CTONIKHOBEHMIW HekoToporo 3apaaHHoro KA ¢ KO j-ro avanasoHa
pa3MepoB 3a Bpems oT {4 00 b;
Cn — KOS PULIMEHT, YUUTBLIBAKOLLIMA (POPMY U OpUEHTaLMIO paccMmaTpmBaemMoro KA;
o, f — yrnbl, XapakrepuayLiye opueHTauuio 3a4aHHOM OCH MO OTHOLLIEHUIO K MOABWMXXHON CBA3aAH-
HOW C paccMmaTpuBaeMbiM KA cMCTeMON KOOpAWHAT;
S — xapakrtepHas nrowaab nonepedHoro ceveHus KA;
F () — dyHKUUA, yYnTLIBAIOLWAA U3SMEHEHWEe NOTOKa TEXHOrNEHHOro BeLLEeCTBa B MUHTepBarie NpOorHo-
3a OT HaYarbHOro MOMeHTa f{y O MOMEHTA BpEMEHMU
K — koapPpULMEHT TEXHMYECKOWU NOJTUTUKM.

5 Oowme NoNoXeHuN

5.1 B cooTBETCTBUM C MOOENbIO NPOCTPAHCTBEHHO-BPEMEHHOIO pacnpeneneHns TeXHOreHHOro BeLLecTsa B
OKOJT03eMHOM NMPOCTPAaHCTBE onpenensioT:

- NNTOTHOCTbL NOTOKA TEXHONEeHHOI o BeLLLeCTBa OTHOCUTENBHO MHEpLIMANbHON CUCTEMbI KOOPAWHAT B HAYarb-
HbIM MOMEHT BpemMeHHU {; = 2000 r.;

- NNOTHOCTb NOTOKA TEXHOrEHHOro BellecTBa OTHocUTeNbHO KA, ABWXYLLUMXCA NO TUNOBLIM opbuTtam, B
HaJYanbHbLIM MOMEHT BpeMeHU {, = 2000 r;

- NNOTHOCTbL NOTOKA TEXHOreHHOro BeLlecTBea B NPoU3BOSbHbIM MOMEHT BpemMmeHu oT 2000 no 2025r.

5.2 [Ina onpeneneHns NpoCTpaHCTBEHHO-BPEMEHHOIo pacnpeaeneHus NoTHOCTU NOTOKA TEXHOreHHOro
Bell,ecTBa B OKOJI03€MHOM NPOCTPaHCTBE UCMNOSb3YIOT chneaytoLlye UCXOaHble AaHHbIe:

- AAHHbIE CUCTEM KOHTPONA KOCMUYECKOro NPoCTPaHCTBA,;

- CBeleHWs1 O pa3pyLLeHN KOCMUYEeCKMX annapaToB U CTyNneHeu pakeT-HOCUTEeNeu, a Taikoke O BbINONTHEeHUN
pa3nuYHbIX onepauyu, npeayCcMOTPEeHHbIX NporpaMMaMy KOCMUYEeCKUX NOSeTOB;

- AAaHHbIe PpaauOSIOKaLMOHHBLIX U ONTUMECKNX U3MePEeHUU TEXHOIeHHOIO BELLLeCTBa,;

- pesynbTaThbl KOCMUYECKUX SKCNePUMEHTOB MO onpeaeneHnio HenocpeacTBEHHOro BO3AeUCTBUS TEXHOeH-
HOro BeLLeCTBa Ha KOHCTPYKUMIO KA.

[1puMeyaHune — [NepeuncneHHble UCXOAOHbIE JaHHbIE UCMOMb3YIOT ANA HACTPOMKM MaTteMaTUu4eckux Moaenen
TEXHOrEeHHOro BellecTBa. MX TOYHOCTHbIE XapaKTEPUCTUKU onpeaensiTcs (pU3nyecKMMu npuHUMNaMm, MeTogamMmm U
cpeacTBaMyn oOHapyXeHus, HabnoaeHUs U KOHTPONA TEXHOreHHOro BeLllecTBa B OKONIO3E€MHOM MPOCTPaHCTBE.

5.3 XapakTep1CTHKU NpOCTPaHCTBEHHO-BPEMEHHOIO pacnpeaeneHsi TEXHOreHHOro BELLLIeCTBA CTPOSAT Ha
OCHOBE [1aHHbIX, NepeuYUCeHHbIX B 5.2, C NTOMOLLIbIO MaTEMaTUYECKOro MOAENMUPOBAaHNS TEXHONEHHOMO 3arpsisHe-
HMS1 OKONO3EMHOI0 NMPOCTPAHCTBA. TOYHOCTb XapaKTEPUCTMK NPOCTPaHCTBEHHO-BPEMEHHOIO pacnpeneneHns Tex-
HOreHHOro BeLLIeCTBa onpeaensieTcs TOYHOCTbIO MCXOOHbIX JaHHbIX, a TaKkke JoNyLEeHUSMU, NPUMEeHsIeMbIMW
Npy MateMaTn4yeckoM moaenupoBaHnn. OCHOBHbIE XapaKTepPUCTUKU KOMIMbIOTEPHLIX NPOrpaMm Ans onpenene-
HWS1 NPOCTPaHCTBEHHO-BPEMEHHOIo pacnpeaeneHns TEXHOreHHOro BeLLleCTBa NpyBeaeHbl B NPUINOXeHUU A.

5.4 XapaktepuCTVKM NPOCTPaHCTBEHHO-BPEMEHHOTIO pacnpeaeneHns KoOCMNYecknx o6 beKkToB onpeaensioT
[N BOCbMUW ANanNa3oHOB WX pa3mepoB, NpuBeaeHHbIX B Tabnuue 5.1.
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Ta6nwuuya 5.1 — PasbueHne pasmepoB u cpegHen maccel KO Ha gnanasoHbl

HaumeHoBa- Huana3oH pa3mepoB Ans j
HUE

nokasaTens 1 2 3 4 5 6 7 8

Pa3mMmepbl, 010,10 010,25 010,65 O11,0 0125 OT15,0 0110 CBbllLe
CM ao 0,25 ao 0,50 no 1,0 no 2,5 o 95,0 no 10 no 20 20

CpeaHan | g6.106 | 05810 | 028102 | 0,0018 0,010 0,064 0,363 300
Macca, Kr

'InoTHOCTS, 2,5 2,7 2,9 3,1 3,3 3,5 3,7 3,9
r/CM

[MTpuMedyaHUe—[dnanasoH j = 8 OTHOCUTCA K KaTanormaupoBaHHbIM KOCMUYECKUM obbeKTam.

5.5 3HaueHus pyHkUMK Q (h, @); M~%erofl”", XapaKTepu3ayioLLen NIOTHOCTb NOTOKAa KOCMUYECKUX OB HEKTOR
J-ro AvanasoHa pasMmepoB OTHOCUTENBHO MHEPLMANbEHOW CUCTEMbI KOOPAWHAT B 3aBUCUMOCTU OT BbICOTbI U LLIMPO-
Thl TOUKW, BLIMUCTAIOT B MpoL,ecce MaTeMaTn4eCckoro MoaenupoBaHua No popmMyne

Q(h,@); = p(ho); V., (h), (1)

roe p (h, (p)j. — KOHLIEHTpaLMsi KOCMUYECKNX 0O BEKTOB A1 j-ro AnanasoHa pa3MepoB B 3aBUCUMOCTU OT BbICOTbI U
LLUIMPOTbI TOMKK;

V. (h) — cpenHss TaHreHUManbHas CoCTaBNAIoLLAA CKOPOCTM.

5.6 3HaueHus pyHKUMK Qqgry (h, i), M~2eroq”", XapakTepuayoLLem NOTHOCTb MOTOKA KOCMUYECKMX OB bEK-
TOB OTHOCUTENBbHO KA Ans pasnuyHbIX Anana3oHoB pasmepoB KO, onpeaenstoT Ans KpyroBbiX opouT KA B 3aBU-
CUMOCTMU OT BbICOTbI /1 U HAKINOHEHWS I.

3HaueHus Qqgry (A, 1); BBIMMCIIAIOT B NpoLIECCEe MaTEMaTUYECKOro MOAeNMpPOBaHUS ycpeqHEHUEM MIHOBEH-
HbIX 3HAa4YeHMX NNOTHOCTU NOTOKA, onpeaensiemMbiX KoHUeHTpauuen KO 1 nx oTHocuTenbHOW CKOPOCTBLIO B pasfnny-
HbIX TOYKaX.

5.7 3HauyeHVs NoToka P; 3a ro, Anst KOCMUYEeCKNX 00LEKTOB pasnYHbIX AUana3oHOB pa3mMepoB OTHOCHK-
TensHo KA npocTon (bopMbl onpenensaioT no dopmMmyne

Fff = CN S QOTH (h! i)j: (2)

— KO3(PPULNEHT, YYUTbIBAKOLLMU POPMY 1 opUeHTauuio KA;

S — xapakTepHas nnowaab KA, m?;
QotH (h, I);— COOTBETCTBYHOLLAA NNTOTHOCTL NOTOKA.

[1py 3TOM NCNONbL3YIOT AoNyLLEeHWe, YTO pa3amepbl KA cyliectBeHHO bonbLue pa3mepos KO.

3Ha4veHusa koahdpuumeHTa Cy, yCcTaHaBNUBAKOT ANs 91eMeHTOB KOHCTPYKUMK KA pasnuyHon hopMbl (LIn-
NWHOP, KOHYC, NaHenb) B BUAE (PYHKLUWUW YITIOB O U 3, XapakTepuayroLLUX OPUEHTaLMIO 3aaHHON OCU NO OTHOLLIe-
HUIO K NOABWXHOW, CBA3AHHOW ¢ paccMaTtpuBaeMbiM KA, cuctemou koopauHat. [Ana KA cdeprndeckon popmel
NPUHYMAIOT

roe C,

Cy=1,
S = nD?/4,

roe D — pnameTp KA, M.

5.8 B cBA3n ¢ TeMm, UTO TaHreHuuanbHasa coctaenaowas ckopoctn KO B cpegHeM Ha nopsaok bonbLue
paguanbHOW, T. €. BEKTOP OTHOCUTENbHOWN CKOPOCTU Vo1 OTKITIOHAETCS OT TOPU30HTarIbHOW CKOPOCTU HE3HAMU-
TenbHO, NOTOK KO oTHoCcKUTeNbHO 3aaaHHOro KA npuHMMaloT NOCKUM, a HanpaBneHne OTHOCUTENbHON CKOPOCTH
XapaKTepuayroT TONbKO ee OTKINOHEHNneM A OT TaHreHuuanbHOW cocTaBnsoLen ckopoctn KA V.. B obLuem cny-
Yyae B rnpoLecce MaTeMaTn4eckoro MoaenmpoBaHUsa OTHOCUTESBHYIO CKOPOCTb BLIMUCIIAIOT KaK BEKTOPHYIO pas-

4
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HOCTb CKOPOCTEN COOTBETCTBEHHO HEKOTOPOIro NPOU3BOSILHOMO M 3aaHHOIo 06beKTOB. ns NpnbnmkeHHbIX Bbl-
YMCNeH OTHOCUTENBHOW CKOPOCTU NPpU 3HaYeHusiX yrna A B npegenax £ 90° npumeHsoT dopmyny

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

[lorpeLwHOCTb BbIMUCIIEHUX NO STOU (popMyre B OONbLUMHCTBE crny4vaeB He npeBbillaeT 0,5 KM/c.

5.9 CtaTuctmnieckyo NNOTHOCTb pacnpeaeneHus HanpaBneHUs TaHreHUWansHOW COCTaBNSALLLEN OTHOCHK-
TeNbHOW CKOPOCTU PV 1y (A) BBIMUCNAIOT B NpoLiecce MaTeMaTU4eCcKoro MoaenmpoBaHus ycpeagHeHEM COOTBET-
CTBYIOLLUX MIHOBEHHBLIX 3HAYEHMI B Pa3fIMYHbIX TOUKaX TPAEKTOPUU C YY4ETOM KOHLIEHTPaLIMM TEXHOreHHOTo BelLe-
CTBa M BO3MOXXHbIX HAanpaBneHun oTHOCUTENbHOW ckopocTy KO B 3TUX TOUKaX.

CTaTucTn4eckyto NIOTHOCTL pacnpeaerneHns HanpaBneHUs TaHreHUManbHOM COCTaBNALLEN CKOPOCTU BO3-
MOXHBbIX CTONIKHOBEHUU PV (A) B Npolecce MaTeMaTuieCcKoro MoaenmMpoBaHna BbIMUCTIAIOT NO hopmyrie

Votn (A) pVoth (A)

PVetn(4) = Ty (&) pVorn (A)dA (4)
A

[lpMeHeHre 3Ton PopPMYyIbl YMUTBIBAET BNUSHWE pa3nnvHoro Bknaga KO ¢ pa3nnyHbIMU OTHOCUTENBHBIMW
CKOPOCTSIMW B CYMMAPHYIO OLIeHKY NSIOTHOCTU NOTOKA, NPU 3TOM peanusyeTcs nepexon K ycpeaHEHUIO N0 MHOXe-
CTBY BO3MOXXHbIX CTONTKHOBEHUM.

CpeaHo CKOPOCTb BO3MOXHBLIX CTONKHOBEHMU KA ¢ KOCMMYeCKMMU 0D beKTaMM B NpoLecce MaTeMmaTnyec-
KOro MoaenupoBaHusi BbIMUCNAIOT Mo popmyrne

Vern = :LVOTH(A) pPVern (A)dA. (5)

5.10 CpegHee uncno ctonkHoBeHnn KA chepuieckon opmMbl C TEXHOMEeHHbLIM BELLIECTBOM pa3HOro pasme-
pa N (t,, t,); B HTepBane BpemeHu (t,, ) onpeaensioT no opmMyne

N (t,, t2)j =P;[F (&) — F (£)], (6)

rae P, — NOTOK TEeXHOreHHOro BeLLecTBa Ains j-ro AuanasoHa pasmepos;

F (f) (rogbl) — oyHKUMA, y4UTbIBAKOLLLAA BIMAHWE N3MEHEeHUs1 NOTOKa TeXHOreHHOro BeLlecTBa B UHTepBane npo-
rHo3a OT Ha4anbHOro MOMeHTa BpeMeHU [ 40 MOMEHTa BpeMeHMU L.

3Ha4YeHMA (PYHKLWM pacCYUTBLIBAKOT B 3aBUCMMOCTU OT pa3MepoB TEXHOreHHOro BeLLLeCTBa, BbICOThI h, AN
KOTOpOW onpeferneHbl 3Ha4eHNs NoToka F;, a Takke NP pas3nuyHbIX MNoTeaax 0d MHTEHCMBHOCTU 0Opa3oBaHuA
TeXHOreHHOro BellecTsa Ha MHTepBasie NPorHo3a, XapakrepuayemMbiX KO3 PULUEHTOM TEXHUYECKON NONIUTUKKN K.
Ona npubnmxeHHbIX pac4eToB, a Takke ana BbiCOT bonee 1000 kM MOXeT ObITb NPUHATO NPpUONKEHHOE 3HaYe-
Hue F () = { — ;. 3a HayanbHbIN MOMEHT {, NpuHAT 2000 T.

5.11 lNprBeaeHHbIe 3Ha4YeHUs NNOTHOCTU NOTOKA TEXHOMEHHOMo BeLLLeCTBa OTHOCUTENBbHO TUMNOBLIX OpbUT KA
He OXBaTbIBAIOT BCE BO3MOXHbIE BUAbI OpObUT, Hanpumep sannuntudeckne opbutel. [1o3TOMy ANA OLIEHOK NOTOKA
TeXHOreHHOoro BellecrtBsa OTHocUTernbHO KA, He pacCMOTpeHHbIX B HACTOALLLEeM CTaHaAapTe, UCMNOoNb3YyT MaTemMa-
TUYecKkue Moaenu, JaHHbIe O KOTOPbIX NpMBeAEHbI B NPUNOXeHUN A.

6 OnpegeneHne nNNOTHOCTU NOTOKa TEeXHOreHHOro BellecTBa OTHOCUTESIbHO
UHepLuuanbHOU CUCTEMbl KOOpAUHAT

6.1 Npu oLieHke TekyLen nnoTHocTy noTtoka KO Q (h, ¢); OTHOCKTENBbHO MHEpLMAnbHOWN CUCTEMbI KoopavHaT
BbICOTY A U LULMPOTY TOUKW ¢ 3a4al0T AUCKPETHO COOTBETCTBEHHO ¢ WwaroMm 100 km n 5°.
6.2 CpenHuve 3Ha4eHVs TaHreHumvanbHou coctaensitowen ckopoct KO V. (h);, KoTopble Npy BbIMUCIIEHU-

X no coopmyne (1) ncnons3oBanvck Ans onpeaeneHns NNOTHOCTU noToka Q (A, @), NnpvBeaeHbl B Tabnuvue 6.1.
JTU 3Ha4YeHUSA NonyyeHbl ycpeaHeHneM ckopocten Bcex KO 3aaaHHOro auanasoHa pasmepoB, OpOUTLI KOTOPbIX
OTNUYAIOTCA BbICOTAMU, SKCLIEHTPUCUTETAMU U HAKIMTOHEHUSIMM.

3—286 5
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Tabnwuuyab6.1 — CpeaHne 3Ha4eHNA TaHreHUManbLHON COCTaBNAKLIEN CKOPOCTU

BbicoTa, CpeaHssa cKOpoCTb, KM/C, ANs AuMana3oHa pa3mMepoB |
e 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 3,197 3,188 8,179 8,170 3,161 8,152 8,143 8,134
450 8,137 8,123 8,127 8,103 3,098 8,077 3,086 8,067
550 3,083 3,067 3,061 3,038 8,040 8,017 3,012 8,006
650 8,022 3,011 7,998 7,977 7,973 7,956 7,943 7,951
750 71,977 7,960 7,948 7,931 7,915 7,907 7,894 7,891
3850 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 7,695 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 7,995 7,543 7,540 7,533 7,533 7,955
1550 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 INnoTHocTL notoka Q (h, ©);ANsA 06bEKTOB Pa3NUYHbLIX AMana3cHOB pPasMepoB onpeaensioT B COOTBET-

CTBUM ¢ Tabnuuamm 6.2—6.9.




)
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Tabénwuua®6.2— lNnotHocTe notoka KO pasamepom 0,1 — 0,25 cm (j = 1) OTHOCUTENbLHO UHEpPLManbLHOW CUCTEeMbl KOOpAUHAT

BbicoTa,
KM

[MNOTHOCTb NOTOKA, M2

e rog~", ons WKMPOTHI

2,5°

7,5°

12,5°

17,5°

22,5°

27,5°

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

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

12,18E-3

1,61E-3

3,51E-3

2,82E-4

350

1,82E-3

1,82E-3

1,82E-3

1,89E-3

12,03E-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-3

3,92E-3

2,90E-3

6,32E-3

°,08E-4

450

2,61E-3

2,61E-3

2,61E-3

2,/2E-3

|2’92E-3
|

3,34E-3

3,03E-3

2,712E-3

2,/2E-3

3,03E-3

3,95E-3

3,76E-3

5,01E-3

9,33E-3

5,64E-3

4.18E-3

9,08E-3

7,31E-4

950

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

3,75E-3

3,75E-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

1,80E-2

2,00E-2

2,64E-2

2,83E-2

12,99E-2

12,20E-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

2,91E-2

2,/8E-2

3,92E-2

4,49E-2

4,47E-2

4.07E-2

3,04E-2

1,36E-2

950

1,92E-2

1,93E-2

1,95E-2

2,01E-2

12,10E-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

0,97E-2

0,45E-2

0,23 E-2

1,01E-1

1,94E-2

1050

1,99E-2

1,60E-2

1,62E-2

1,66E-2

1,74E-2

1,88E-2

1,87E-2

1,91E-2

2,01E-2

2,20E-2

2,47E-2

2,7/9E-2

3,47E-2

4,72E-2

4,59E-2

4.45E-2

3,55E-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-2

3,50E-2

3,39E-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

1,597E-2

1,75E-2

2,20E-2

2,93E-2

12,87E-2

2, 73E-2

9,29E-2

9,95E-3

1350

1,03E-2

1,04E-2

1,050E-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-2

3,44E-2

3,01E-2

4,58E-2

8,90E-3

1450

1,29E-2

1,30E-2

1,31E-2

1,35E-2

1,40E-2

1,49E-2

1,592E-2

1,60E-2

1,71E-2

1,80E-2

2,08E-2

2,40E-2

2,89E-2

3,75E-2

0,30E-2

4,35E-2

4,7/8E-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-2

2,90E-2

4,13E-2

3,37E-2

3,69E-2

6,95E-3

1650

6,91E-3

6,91E-3

7,00E-3

7,19E-3

17,48E-3

8,06E-3

8,06E-3

8,34E-3

3,92E-3

9,88E-3

1,09E-2

1,26E-2

1,52E-2

1,93E-2

12,72E-2

2,21E-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

9,80E-3

6,18E-3

6,84E-3

7,61E-3

8,65E-3

1,06E-2

1,33E-2

1,79E-2

1,46E-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

9,27E-3

9,96E-3

6,21E-3

6,87E-3

7,81E-3

9,51E-3

1,20E-2

1,62E-2

1,32E-2

1,63E-2

2,82E-3

1950

4,38E-3

4,38E-3

4,48E-3

4,57E-3

|4,85E-3

5,22E-3

5,13E-3

5,32E-3

0,60E-3

6,25E-3

6,90E-3

7,93E-3

9,61E-3

1,19E-2

1,71E-2

1,35E-2

1,50E-2

2,52E-3

[TpuyMeyaHue Kk Tabnunuam 6.2— 6.9 — Obo3zHauyeHne «E-x» oszHauaeT 107
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® Tabnwuuyab6.3 — lNnotHoctb notoka KO pasmepom 0,25 — 0,50 cMm (j = 2) oTHOCUTENBHO MHEPLIMANbHOW CUCTEMbI KOOPAUHAT

BbicoTa,
KM

[1NOTHOCTL MOTOKA, M

-2

e rog~", ons WKMPOTHI

2,5°

7,5°

12,5°

17,5°

22,5°

27,5°

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

8,93E-5

9,18E-5

1,05E-4

9,91E-5

3,20E-5

8,93E-5

9,51E-5

1,12E-4

1,18E-4

1,94E-4

1,64E-4

1,74E-4

1,28E-4

2,82E-4

2,30E-5

350

1,42E-4

1,42E-4

1,42E-4

1,54E-4

1,66E-4

1,89E-4

1,71E-4

1,48E-4

1,94E-4

1,71E-4

2,01E-4

2,13E-4

2,/8E-4

2,96E-4

3,13E-4

2,31E-4

©,08E-4

4,14E-5

450

2,04E-4

2,04E-4

2,04E-4

2,21E-4

12,38E-4

2,712E-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

950

9,06E-4

0,06E-4

0,06E-4

5,31E-4

5,82E-4

6,598E-4

5,99E-4

0,23E-4

5,31E-4

0,99E-4

7,08E-4

7,42E-4

9,78E-4

1,05E-3

1,10E-3

B,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

3,46E-4

7,45E-4

7,62E-4

3,94E-4

1,00E-3

1,05E-3

1,40E-3

1,49E-3

1,98E-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

12,47E-3

1,82E-3

3,99E-3

3,16E-4

850

1,36E-3

1,37E-3

1,39E-3

1,44E-3

1,92E-3

1,67E-3

1,61E-3

1,98E-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

1,55E-3

1,96E-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

1,92E-3

1,91E-3

1,95E-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

12, 70E-3

5,20E-3

9,93E-4

1250

3,16E-4

3,16E-4

8,24E-4

8,96E-4

8,96E-4

9,76E-4

9,60E-4

9,68E-4

1,02E-3

1,11E-3

1,26E-3

1,41E-3

1,76 E-3

2,35E-3

12,30E-3

2,20E-3

4,26E-3

8,08E-4

1350

8,27E-4

8,35E-4

3,43E-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

12,45E-3

3,65E-3

6,76E-4

1450

1,05E-3

1,05E-3

1,06E-3

1,09E-3

1,13E-3

1,20E-3

1,23E-3

1,29E-3

1,39E-3

1,54E-3

1,69E-3

1,96E-3

2,34E-3

3,03E-3

4,35E-3

3,99E-3

3,80E-3

7,36E-4

1550

3,00E-4

8,08E-4

3,16E-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

0,30E-4

9,37E-4

0,93E-4

o,76E-4

6,15E-4

6,23E-4

6,46E-4

6,85E-4

/,63E-4

3,41E-4

9,74E-4

1,17E-3

1,49E-3

12,13E-3

1,72E-3

1,86E-3

3,35E-4

1750
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7 OnpepeneHue NOToOKa TeXHOreHHOro BewecTBa OTHOCUTENIbHO KOCMUYEeCKUX
annapaTtoB C TUNOBbLIMU OpOUTaAMI

7.1 I'pwu ouieHke nnoTHocTy noToka KO Qory (A, /)y oTHocUTenbHO KA, nBIKYLLIMXCSA NO TUNOBLIM OpbuTam, B
KayeCcTBe pacyeTHbIX 3Ha4eHU BbICOTbI M HAKIOHEHWN NMPUHSATLI CrneaylLlime aHavYeHUs:

- s BbicoTbl h— 200, 400, 600, 800, 1000, 1200, 1400 km;

- ONA HAaKNoHeHun — 55°, 65°, 75°, 85°, 95°, 105°.

[TNOTHOCTbL MOTOKa onpefensioT ANA pasnuyHbIX Auana3oHoB pa3smepoB KO ( /), npyuBeaeHHbIX B
Tabnvue 5.1.

7.2 CpefHne CKOpOCTH CTONKHOBEHWUW, paccunTaHHble no popmyne (5), Mano 3aBucaT oT paamepoB KO.
[na pacCMOTpeHHbIX BbICOT M HAKIOHEHWN TUMNOBLIX OPOUT CpefHWe CKOpPOCTU onpeaensioT No AaHHbIM, NpUBe-
NeHHbIM B Tabnuue 7.1.

Ta6nunuya7.1 — CpeaHne CKOPOCTU CTOMKHOBEHUIA Vprp

CpeaHsisi CKOPOCTb CTOMKHOBEHUN V1, KM/C, Ha BbICOTE, KM
HaknoHeHue

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 INnotHocTb NoToka Qo (A, 1); KO pasnuyHbiX pasmepoB Yepe3 NoBepxHOCTb KA, ABMXKYLUMXCS NO
KpyroBbiM OpbuTamMm C pasnuyHbIMU BbICOTAaMM U HAKNOHEHUAMW, onpeaensoT No Tadbnuue 7.2. B KaXaon na
KNeToK nocrieaoBaTeribHO 3anucaHbl 3Ha4eHUs NNOTHOCTU NoToka aAna 1, 2, .. ., 8-ro avanasoHa pasmepos KO

(i=1,2...,8)

Tabnwuuya7.2 —IlnotHocTb noTtoka KO

HaKMOHE- Homep MnoTHocTb noToka KO, m~2 « rog~!, Ha BbicoTe, kM

HAC ?,'Z:f:;:: 200 400 600 800 1000 1200 1400
1 5,18E-4 2 49E-3 | 9,02E-3 1,91E-2 | 2,74E-2 1,67E-2 | 1,67E-2
2 4,18E-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

550 4 1,60E-6 764E-6 | 270E-5 | 5,34E-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 7,53E-6 | 7,15E-6
6 1,44E-7 6,90E-7 2,35E-6 4. 01E-6 4,63E-6 2,43E-6 2,31E-6
7 5,39E-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 5,62E-4 269E-3 | 9,81E-3 | 2,10E-2 | 2,89E-2 1,75E-2 | 1,74E-2
2 4,52E-5 2,16E-4 | 8,03E-4 1,73E-3 | 2,35E-3 1,40E-3 | 1,41E-3

65° 3 958E-6 | 4,59E-5 | 165E-4 | 3,48E-4 | 4,49E-4 | 259E-4 | 2,49E-4
4 1,73E-6 8,29E-6 2,94E-5 5,87E-5 7,25E-5 4,06E-5 3,86E-5
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OxkorHyaHue mabnuubt 7.2

HaKMoHe- Homep MnoTHocTb noTtoka KO, M2 « roa~!, Ha BbICOTE, KM
e vaamepos | 200 400 600 800 1000 1200 1400
S 4,09E-7 1,96E-6 6,72E-6 1,24E-5 1,45E-5 7,90E-6 /,48E-6
65° 6 1,96E-7 7 ,48E-7 2,50E-6 4,41E-6 4,90E-6 2,55E-6 2,41E-6
/ 5,84E-8 2,719E-7 9,29E-7 1,48E-6 1,56E-6 7,60E-7 f7,39E-7
8 [,25E-8 3,47E-7 1,34E-6 2,95E-6 3,28E-6 9,45E-7 1,31E-6
1 0,87E-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 2,17E-3 2,95E-3 1,76E-3 1,90E-3
3 1,17E-5 5,60E-5 2,01E-4 4,35E-4 5,64E-4 3,25E-4 3,36E-4
750 4 2,11E-6 1,01E-5 3,97E-5 7,33E-5 9,11E-5 511E-5 5,24E-5
o 5,00E-7 2,39E-6 8,18E-6 1,95E-5 1,83E-5 9,94E-6 1,02E-5
6 1,91E-7 9,13E-7 3,12E-6 9,90E-6 6,17E-6 3,22E-6 3,34E-6
! 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 1,21E-6 1,91E-6
1 /.,46E-4 3,57E-3 1,30E-2 2,90E-2 4,18E-2 2,52E-2 2,47E-2
2 5,99E-5 2,80E-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 6,590E-4 3,74E-4 3,92E-4
85° 4 2,30E-6 1,10E-5 3,88E-5 8,10E-5 1,05E-4 5,87E-5 5,46E-5
o 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-6 7,12E-6 3,71E-6 3,40E-6
I 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 6,99E-5 3,15E-4 1,17E-3 2,64E-3 3,35E-3 1,99E-3 1,97E-3
3 1,40E-5 6,69E-5 2,40E-4 9,29E-4 6,40E-4 3,68E-4 3,48E-4
95° 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 Q,77E-6 1,89E-5 2,07E-5 1,13E-5 1,04E-5
6 2,29E-7 1,09E-6 3,72E-6 6,7/0E-6 7,01E-6 3,65E-6 3,36E-6
I4 8,593E-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 6,592E-5 3,12E-4 1,15E-3 2,94E-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 3,93E-3
105° 4 2,50E-6 1,20E-5 | 4,21E-5 | 860E-5 | 9,70E-5 | 546E-5 | 5,51E-5
O 5,92E-7 2,83E-6 9,63E-6 1,82E-5 1,95E-5 1,06E-5 1,07E-5
6 2,20E-7 1,08E-6 3,67E-6 6,45E-6 6,597E-6 3,44E-6 3,49E-6
I4 8,44E-8 4,03E-7 1,33E-6 2,17E-6 2,10E-6 1,03E-6 1,08E-6
8 1,05E-7 5,00E-7 1,92E-6 4,36E-6 4,45E-6 1,29E-6 1,98E-6
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7.4 Ctatnctnyeckue NnoTHOCTU pVern (A) pacnpeneneHnsa HanpaesreHus TaHreHUManbHOM COCTaBNAIOLLLEN
CKOPOCTU BO3MOXXHbIX CTOFIKHOBEHUW ANA KPYroBbIX OpOUT C pasnuvHbIMM HAaKNOHEHUAMU onpeaenstoT Mo AaH-
HbIM Tabnuubl 7.3 1 pyucyHka 7.1. OTu pacnpeaeneHns Mano 3aBUCAT OT pasMepoB KOCMUYECKNX OOBEKTOB U
BbICOTLI OpbUTLI KA. OHM SBASIIOTCA CUMMETPUYHBLIMU OTHOCUTESNBbHO HanpaBneHNsa TaHreHLUWanbHOW COCTaBNS0-
LLlen cKopocTU KA.

T a6 nuuya 7.3 — PacnpeageneHne HanpaBnNeHU CKOPOCTU CTONKHOBEHUI ANA KPYroBbIX OpOUT C pasHbIMU HaKNOHE-
HUAMMW

Vron A BeposaTHOCTL nonagaHua HanpaBneHUsA OTHOCUTENLHOW CKOPOCTU B UHTepBan A +1° Ans HaknoOHEHWNA
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
9° 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
16° 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 0,005837 0,00449 0,00473 0,00516
63° 0,00934 0,00797 0,00583 0,00430 0,00465 0,00555

6—286
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[1podormxkerue mabnuys! 7.3

BeposaTHOCTL NonagaHUA HanpaBneHUs OTHOCUTENLHOW CKOPOCTU B UHTepBan A +1° ana HaknoOHEHWUNA

Yron A
556° 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° 0,00490 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
Q7° 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 0,00058 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
1156° 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 0,00018 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
1356° 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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BeposaTHOCTL nonagaHua HanpaBneHUs OTHOCUTENLHOW CKOPOCTU B UHTepBan A +1° Ans HakKnOHEHWUNA

Yron A
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
183° 0,00000 0,00002 0,00001 0,00010 0,00011 0,00002
1856° 0,00000 0,00007 0,00004 0,00008 0,00007 0,00001
187° 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

PucyHok 7.1 — CTtaTUCTUYEeCKasa NNOTHOCTL pacnpeaeneHus HanpaBneHUn TaHreHUuanbHOW COCTaBNAKLWENA CKOPOCTH
BO3MOXXHbIX CTONIKHOBEHWUN

6*
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7.5 lpwu pacuveTte no popmyne (2) notoka KO oTHOCUTENLHO TUMOBLIX 3NTIeMEHTOB KOHCTPYKUMK KA (Lmn-
NMHAP, KOHYC, NaHeNb) B Ka4eCTBe XapakTepHOU NnoLwagn S NCnosnb3yioT:

ONs UMnuHApa U KOHyca — nnollagb OCeBOro CeueHus;

Onsa naHenu — nnowaab OgHON CTOPOHBI.

/.6 Y4yeT opyeHTauum NnpoBoaAaT A BCeX TUNOBbLIX 351IEMEHTOB KOHCTPYKLWK, KpoMe cdoepbl. [Ana umnmHapa
N KOHYCa OPMEHTaLMIO 3a4al0T NONOoXeHNeM UX 0CU B NOABMXHOW OpbutanbHOM cucteme koopavHat. OpueHTa-
LLMIO NJTOCKOro 3N1eMeHTa XapaKTepu3yT COOTBETCTBYIOLLIMM NOSIOXXeHeM HOpMaru K noBepXHOCTU. KOHKpeTHOe
NONOXEHWe yKasaHHbIX HanpaBfieHU ONUCLIBAKDT ABYMA yrrnamu (o U B) B yNnOMAHYTOM CUCTEME KoopaAuHaT
(pUCYHOK 7.2). Yron o siBnaeTca aHanorom asnmyTa. OH OTCHUUTBLIBAETCA B FOPU3OHTANbHOM MITOCKOCTU NO Yaco-
BOW CTpenKe OT HanpaBneHus TaHreHUuuansHOoW coctaBnsoLen ckopoctu KA. Yron B aBnsieTca aHanorom yrna
MecTa U onpeaensioT yron Mexay 3agaBaeMbiM HanpaBneHnemM 1 ropusoHTanbHOM MOCKOCTLIO.

HEnpanasne Dl

PREMyDE-REKTOPE

HangEamoa s TS HUNaNEHOA
COCTABNA IS CROPOCTH

PucyHok 7.2 — 3agaHue opueHTaLun aneMeHTa KOHCTpyKumn KA

7.7 JJaHHble 0 3Ha4YeHUuAX koahdrumeHTa Cy, Ans BceX BO3MOXHbIX BAPUAHTOB OpUeHTaL MU TUNOBLIX 3r1e-
MEHTOB KOHCTPYKUMK KA (UMNnHAP, KOHYC, NaHernb), ABMXYLLMXCA No opbrutam ¢ HakKNOHEHUSAMU B OKPECTHOCTU
3HaveHun 55°, 75° n 95°, npmBeaeHbl Ha pucyHKax 7.3—/7.5. [Ins KOHyca pacCMOTPEHO YeThIpe 3HavYeHUsA yrna
pacTBopa: 15°, 30°, 45° n 60°. INpun npnbnmxeHnun yrna B K 90° (nepneHanKynapy K NAOCKOCTU NOTOKa) KO3 pu-

LneHT Cp CTAHOBUTCA HE3ABUCUMbIM OT yrna o, NPy 3TOM OH CTPEMUTCS ONA TeNn BpalleHUA K 1, a Anga naHen —
K 0.

20
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PucyHok 7.3 — 3aBUCUMOCTb KoadpdpuuuneHTa Cy OT OpUeHTauum uunmHapa u KoHyca ¢ yrrom pacrtesopa 15°

L91L°GY95¢ d 1001

G00<



1,
|

IHEEETF-
Hlll!'
')
| .

1 =
Fr

o F

I}I
)

¥y
s

'FREETARM
FEAFM

rl 'R
dAFIERFE

'FANTANE
BEAT

¥
i

JramrEr

BF
|

l.
I

J
i
IJ.

oy
J
r
[

ITirt sl Is
111411 Is
' IAFIERT
'RIRE"

JARNAT
LU

IFrre
|'||I'|
e

| 1§

afErddAr
ATy AREidAr
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8 NporHo3npoBaHue NJIOTHOCTU NOTOKA TEXHOreHHOro BellecTBa

8.1 OnpeneneHve cpegHero Yuncna ctonkHoBeHun N (fy, £;); KA ¢ TexHoreHHbIMY 00 beKkTaMm j~-ro Ananaso-
Ha pa3aMepoB Ha MHTepBare NnporHoaa ({4, {;) ocyuiecrenaeTca no opmynam (2) n (6) ¢ cnonb3oBaHWEM JAHHbLIX
pasfgena 7 n npuBeaeHHbIX HYXKe 3HaueHn pyHKUmi F (7).

8.2 3HauyeHna pyHKUuMK F (f) BLIOUpaOT B 3aBUCUMOCTU OT BbICOThI OpbuThI KA, paamepoB KO, MOMeHTa
BpeMeHM {, a Talkke NCNonb3yeMomn rmnotesbl 06 MHTeHCUMBHOCTU 06pa3oBaHUA TEXHONeHHOro BeLLeCTBa Ha UHTEp-
Bane nporHo3a. ns KA ¢ pa3dHbIMU HAKINOHEHNAMU U C OAVHAKOBOW BLICOTOM OPOUTLI MPUMEHSIIOT OOHO U TO Xe
3HaueHve pyHkuum F (7).

8.3 ['lpn nporHoamnpoBaHnu NNOTHOCTM NOoToKa KO ncnonb3yTca ABe rmnotesbl 06 MUHTEHCMBHOCTY 0Dpas0-
BaHWS TeXHOreHHOro BeLLeCcTBa Ha MHTepBare NporHo3a, pasnuyarLwmecs sHadeHMAMU KoapdpuumneHTa TeXHU-
Yyeckon nonutnku K. ina nepeov mMnoTtesbl UICNonb3yeTcs 3HavdeHne K= 1. 9To o3Ha4YaeT coXpaHeHUe MHTEHCUB-
HoCcTU 06pa3oBaHusa KO Ha ypoBHe npefLUecTBYIOLLEro AecATUNeTUs. Bropas mnoresa npegnonaraeT, YTo nocre
2005 r. 6yayT npyMeHeHbl Mepbl NO ocnabneHuo TEXHOreHHOro 3arpA3HeHUs1, KOTopble YMeHbLLIAT MHTEHCUBHOCTb
obpasoBaHMA TEXHOreHHOro BellecTBa B 2 pa3sa (K=0,5).

8.4 lNprmeHsiemble ans nporHo3a notoka KO doyHkumm F () npyBeneHsl B Tabnvuax 8.1—8.16. Kaxxnas ua
TabnuL, OTHOCUTCSA K KOHKPETHOMY AnanasoHy pasmepoB KO v ncnonbayemon runorese 06 MHTEHCUBHOCTU 0Dpa-
30BaHUSA TeXHOreHHOro BellecTBa Ha MHTepBare nporHosa. PyHkuum F (f) OTHOCATCA K BbICOTAM paccMaTpuBae-
MbIX B HACTOSILLIeM cTaHaapTe TinoBbiX opduTt KA: 400, 600, 800, 1000, 1200 n 1400 km. [lns 60nbLUnX BLICOT
pekoMeHayeTCcs UCNonb3oBaTh AaHHble, NpyBeAeHHbIe ANA BbICOThI 1400 KM.

Tabnwuya 8.1 — 3HaueHua doyHkuum F (f) ana KO pasmepom 0,1—0,25 cm u 3HauyeHusa K = 1 Ha BCeM UHTepBane

NporHo3a

F (f), rogbl, ANSA BbICOTbI, KM

oA 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 3,971 3,120 2,706 2,883 2,986 3,068 3,041
2003 4,693 4077 3,939 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 9,335 5,830 6,103 6,341 0,242
2006 8,784 7,917 06,297 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 19,755 16,909 17,727 18,695 18,1952
2016 206,273 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 22,6606 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 26,800 28,246 30,210 28,989
2024 41,431 34,211 25,949 28,024 29,603 31,755 30,416
2025 42,613 39,253 26,942 29,245 30,972 33,325 31,860
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Tabnwnuya 8.2 — 3HadyeHua pyHkummn F () ana KO pasmepom 0,25—0,5 cm 1 3HavyeHus K = 1 Ha BCEM WMHTepBane

NPOrHo3a
F (), roabl, ANS BbICOTbI, KM
[on
200 400 600 800 1000 1200 1400

2000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
2001 2,914 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 3,916 3,818 3,990 4137 4,084
2004 6,417 9,377 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 15,796 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 20,153 21,427 20,686
2018 31,570 25,715 18,944 20,384 21,435 22,830 22,000
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 20,789 28,6606 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

Tabénwya 83 — 3HayeHna pyHkuun F (f) ana KO pasmepom 0,5—1,0 cM u 3HavyeHna K = 1 Ha BCeM UHTepBane

NporHo3a
F (f), roabl, ANsl BbICOTbI, KM
[on
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 3,006 3,044
2003 4,884 4,176 3,581 3,887 4,025 4,132 4,094
2004 6,150 5,243 4478 4,889 5,072 5,221 5,164
2005 7,447 6,360 9,417 5,918 6,142 6,330 6,253
2006 8,752 7,913 6,401 6,975 7,234 7,461 7,302
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 9,045
2009 19,377 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 mabnuusi 8.3

F (), rogbl, ANSA BbICOTbI, KM

[oa
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 37,512 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
Tabdénwuua 8.4 — 3HaueHnsa pyHkuum F (f) ana KO pasmepom 1,0—2,5 cM 1 3HauyeHna K = 1 Ha BCeM MHTepBane
NporHosa
F (), roabl, ANS BbICOTbI, KM
[oa
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 8,581 7,444 6,480 7,006 7,246 7,448 7,363
2007 10,305 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 22,6606 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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Tabénwuuya 85— 3HayeHnsa pyHkuun F (f) ana KO pasmepom 2,5—5,0 cMm 1 3HavyeHusa K = 1 Ha BCeM uHTepBane

NPOrHo3a
F (), roabl, ANS BbICOTbI, KM
[on
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 0,137 5,586 5,980 06,167 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 16,9606
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 206,911 23,264 19,910 21,169 21,868 22,630 22,200
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 25,193 25,9601 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 30.195 31,374 30,651
2025 38,856 33,434 28,479 30,446 31,575 32,9006 32,116

Tabnwuuya 86 — 3HayeHua pyHkuum F () ana KO paamepom 5,0—10,0 cMm m 3HayeHuns K = 1 Ha BCceM MHTepBane

NporHo3a
F (f), roabl, ANsl BbICOTbI, KM
[on
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 5,200 5,168
2005 6,627 6,017 5,657 5,999 6,172 6,310 6,259
2006 7,816 7,122 6,085 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 15,538 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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OkoHyaHue mabnuusi 8.6

F (), rogbl, ANSA BbICOTbI, KM

[oa

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 16,793 17,196 16,973
2015 21,850 19,180 16,693 17,919 18,007 18,911 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 20,841 20,373
2022 33,484 29,412 25,419 26,656 27,415 28,304 27,795
2023 35,041 30,726 20,592 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

Tabnwuuya 8.7 — 3HaueHus pyHkuum F (f) ana KO pasmepom 10,0—20,0 cMm 1 3HavyeHus K = 1 Ha BCeM uHTepBane

NpPOrHo3a
F (f), rogbl, ANSA BbICOTbI, KM
['oA
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 9,812 5,749 6,021 6,177 6,294 6,256
20006 f,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 25,3860 25,990 20,627 26,321
2022 31,186 28,332 25,760 26,799 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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Taodnwuya 8.8 — 3HauyeHusa pyHkuum F (f) ana KO pasmepom donee 20,0 cM 1 3HayeHusa K = 1 Ha BCeM UHTepBane

NPOrHo3a
F (), roabl, ANS BbICOTbI, KM
[on
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 4112
2004 6,187 5,230 4,673 5,011 5,130 5,214 5,190
2005 7,409 6,318 5,001 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 17,975 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 19,538 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 28,4006 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 37,808 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

Tabnwnya8.9— 3Hayenua pyHkuun F () ana KO pasmepom 0,1—0,25 cm m 3HaveHumsa K = 0,5 nocne 2005 .

F (f), roabl, ANsl BbICOTbI, KM

[on
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 3,971 3,120 2,706 2,883 2,986 3,008 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

29



F'OCT P 25645.167—2005

OkoHyaHue mabnuusi 8.9

F (), rogbl, ANSA BbICOTbI, KM

[oa

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 19,222
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 17,925
2016 19,146 16,861 15,135 17,086 18,149 19,377 18,687
2017 19,882 17,965 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 206,237 23,104 21,040 24,335 206,147 28,448 27,057
2024 20,937 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

Tabnwuya8.10 — 3HaueHus oyHkumun F (f) ana KO pasmepom 0,25—0,5 cm 1 3HaveHua K = 0,5 nocne 2005 r.

fon

F (f), rogbl, ANSA 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 9,039 4,249 3,916 3,818 3,990 4,137 4,084
2004 6,417 9,377 4,391 4,795 0,025 5,228 5,149
2005 7,873 6,580 9,311 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 3,822 7,201 7,858 8,227 3,599 3,424
2008 12,023 10,155 8,201 3,910 9,317 9,746 9,535
2009 13,795 11,615 9,237 9,978 10,417 10,904 10,656
2010 15,145 12,837 10,275 11,057 11,927 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 13,572 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 28,525 24,674 21,765 25,141 27,107 29,764 28,146
2025 29,210 25,297 22,468 26,101 28,232 31,124 29,357
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F (), roabl, ANSA BbICOTbI, KM

[on
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 3,006 3,044
2003 4,884 4,176 3,581 3,887 4,025 4,132 4,094
2004 6,150 5,243 4478 4,889 5,072 5,221 5,164
2005 7,447 6,360 9,417 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 8,440 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 15,572 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 22,9006 24,164 25,600 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 20,517 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

Tab6nwnuya8.12 — 3HaueHusa coyHkumun F (1) ana KO pasmepom 1,0—2,5 cm m 3HaueHunsa K = 0,5 nocne 2005 .

F (), rogbl, ANSA BbICOTbI, KM

[on

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 1,985 1,993 2,020 2,013
2002 3,695 3,190 2,749 2,922 3,003 3,003 3,045
2003 4,854 4,165 3,616 3,901 4,030 4127 4,095
2004 6,074 9,212 4,527 4,908 5,080 9,213 5,164
2005 7,321 6,308 5,482 5,943 6,152 6,320 6,2