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PEKOMEHJIALIUSI MCD-R P.2001-1

YHuBepcajbHasi Mo/1eJib HA3¢MHOI0 PACIIPOCTPAHEHUS PATHOBOIH
AJIs1 ITAPOKOTo mpuMeHeHus B mojoce yactoT 30 MI'u — 50 I'T'n

(2012-2013)

Cdepa npumenenust

B mnacrosimieli Pexomenpanmu mpencTaBlieHa yHHUBEpCAJlbHAasg MOJEIb HA3eMHOIO PaclpOCTpaHEHUS
PaIUOBOIIH ISl ITUPOKOT0 MPUMEHEHHS, TIO3BOJISIONIAs MPOTHO3UPOBATH MOTEPH PACIPOCTPAHEHHUS HA Tpacce
BCJIC/ICTBUE KaK YCHJICHHS CHTHAJIA, TaK M €ro 3aMupaHuil B npenenax ¢akrtudecku ot 0 go 100% cpemuero
roga. DTO JeNacT JaHHYK MOJENb OCOOCHHO NoaXomasmieil ans merogoB Monte-Kapno, a Tarxke
WCCIICIOBAaHUN, B KOTOPBIX JKEIATEIBHO UCIOJIB30BATh Ty K€ MOJENIb PAacCHpOCTpaHCHHs Oe3 HapyIICHUS
HEMPEPBIBHOCTH HAa BBIXOJIE JJIS CHTHAJIOB, KOTOPHIC MOTYT OBITh KakK IMOJIC3HBIMH, TaK W IMOTCHIIHATHHO
MemaromuMu. [lanHas Moaens oxBaTeiBaeT nosiocy yactoT ot 30 MI' no 50 I'T'y u paccrosHus ot 3 kM 10
kak MUHUMYM 1000 kM.

Accambnes paguocsszu MCO,

yuumbvleast,

a) YTO B LENSIX HNOAAEPKKU 3((EKTUBHOIO HCIOIb30BAaHUS PAIHOYACTOTHOTO CHEKTpPa CYLIECTBYET
NOTPeOHOCTh B HCCIEIOBAHUSX 10 COBMECTHOMY MCIIOJIB30BAHUIO IIOJIOC YacTOT, B KOTOPBIX MOJDKHA
YUUTBIBATbCSA U3MEHYMBOCTD YPOBHS KaK MOJIE3HBIX, TAK U NOTCHIHUAIBHO MEIIAIOIUX CUTHAJIOB;

b) YTO AJIS1 INIAHUPOBAHUS BBICOKOA((PEKTUBHBIX CUCTEM PalMOCBSA3H IPOrHO3UPOBAHNE U3MEHIUBOCTU
YPOBHS CUTHAJA TOJDKHO YUYUTBIBATH 00JACTH MAJIBIX 3HAUCHUH BEPOSTHOCTH PACIIPEACTICHUHN KaK 3aMUPaHUi,
TaK ¥ yCUJICHUS CUTHANA;

C) YTO A LeJeld IUIAHUPOBAaHUSI PpaclpeniesIeHUs] paauodyacTOTHOIO CIEKTpa Lenecoodpa3Ho
MPUMEHSTh MOZETMpOoBaHue 1o MetoaaM Mounre-Kapio,

ommeyas,

a) yto B Pexomenmanmun MCO-R P.528 npuBeneHo pyKoBOACTBO MO NMPOTHO3UPOBAHMIO NMOTEPH Ha
Tpacce CBsI3U "MyHKTa C 30HON" I BO3AYIIHOM MOABIXHOW CITY>KOBI JJIs1 TIOJOCKHI 9acToT ot 125 MI't no

30 I'T'w 1 paccrosauit 1o 1800 kwm;

b) yto B Pexomenmammm MCD-R P.452 mpuBemeHo pyKOBOACTBO TIO TOAPOOHOW OIICHKE
MHKPOBOJIHOBBIX IMOMEX, BO3HUKAIOIIMX MEXIY CTAaHUUSMU HAa MOBEPXHOCTH 3€MJIM HA YACTOTaX BBILIE
npubimsutensHo 0,7 [T

C) yto B Pexomenmanun MCO-R P.617 npuBeneHo pyKOBOACTBO MO MPOTHO3UPOBAaHHUIO MOTEPh Ha
Tpacce CBSI3M "IYHKTa C IyHKTOM" JJIsl 3aTOPU30HTHBIX PaJUOPENEHHBIX CUCTEM ISl IIOJIOC YacTOT BBIIIE
30 MI'n ut uis paccrostamii B AuanazoHe ot 100 go 1000 kwm;

d) yto B Pexomenmauuu MC3-R P.1411 npuBeaeHO pPYyKOBOACTBO IO MPOTHO3UPOBAHUIO JUIS
HapYXHBIX CITykKO0 palnoCBsSI3U MaJoro paauyca aeicrsus (1o 1 km);

e) yto B Pexomenpanuu MC3-R P.530 conepxutcs pykOBOJACTBO IO NPOTHO3UPOBAHUIO MOTEPh HA
Tpacce CBA3M "MyHKTa C MyHKTOM" JUIsl HA3EMHBIX CUCTEM IPAMOI BUIMMOCTH;

f) yro B Pexomengaumnm MCD-R P.1546 conmepxurcsi pYyKOBOJACTBO IO IPOTHO3UPOBAHUIO
HaIPsHPKEHHOCTH TOJIs 7S Tpace CBsi3u "MyHKTa ¢ 30HON" B quanaszonax OBY u YBY, ocHoBaHHOE I1aBHBIM
00pa3oM Ha CTaTHCTUYECKOM aHAIN3€ YKCIIEPUMEHTAIBHBIX TaHHBIX;

Q) yto B Pexomenmammun MCDO-R P.1812 mnpencraBieHoO pyKOBOACTBO MO IMPOTHO3UPOBAHMIO
HaIPsPKEHHOCTH TOJIs 7S Tpace CBsi3W "MyHKTa ¢ 30HOM" B quanaszonax OBY u YBY, ocHoBaHHOE Ii1aBHBIM
00pa3oM Ha JIETEPMHUHUCTUYECKOM METOJE;

h) yro B Pexomennmammu MCDO-R P.844 06o0mmieHsl pexXxuMBl Tpacc paclpoCTpaHeHHs! Ha OoJbIIne
paccrosiHus yepe3 HoHocepy, KOTOpble MOT'YT Takke Bo3HUKaTh Ha OBY,
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peKxomenoyem,

YTOOBI JUUIS KCCIIEOBAaHMIT COBMECTHOT'O HCIOJIH30BAaHMS ITOJIOC YaCTOT B MOJTHOM JHAIla30He N3MECHUYHBOCTH
CHUrHajaa, BKJIIO4Yas o0lracTy  Malroi BEPOATHOCTHU IIpHU 3aMUpPAHUAX W YCHJICHUHU CUTHAJIOB, WU JJIA
MOILGJ’II/IpOBaHI/Iﬁ MCTOAAMH MOHTG-KapJ'IO MNPpUMCHAJIACH MMpoLCaypa, IPUBCACHHAA B HpI/IJ'IO)KeHI/II/I.

IIpunoxenue

Moness pacnpocTpaHeHUsI PpaTHOBOJH
IS IAPOKOTO PUMEHeHU sl

Onucanue metoaa pacuera

1 BBenenue

B nannoil PekoMeH1anuy OnuchIBaeTCSl METO, PACHPOCTPAHEHUS PAIUOBOIIH AJIs Ha3eMHBIX Tpacc. OH nMeeT
LIIMPOKUH ITHANa30H NPUMEHHMOCTH IO YacTOTe, PACCTOSIHWIO M IPOLEHTY BpeMeHU. B dacTHOCTH, OH
MO3BOJISIET MMPOTHO3UPOBATH KaK 3aMHUPAHUSs, TaK M YCHUIICHUE YPOBHS cUrHana. TakuM oO6pa3oM, OH 0COOEHHO
MOIXOAUT Ul MOAeIpoBaHus MetogamMu Monre-Kapiio.

B Jlomonnennu J ommceiBaeTcsi CTpPYKTypa MOJEIH, U B YaCTHOCTH TO, KAKMM 00pa3oM OO0BEIUHSIOTCS
pe3yNnbTaThl, MPeACTaBIAIONINE Pa3INYHbIE MEXaHU3MBI PACTIPOCTPAHEHUS.

11 IpumenumocTs
JII/IaHa?,OH HpI/IMeHI/IMOCTI/I HpI/IBOIII/ITCH HUXKC.
Yacrora: or 30 MI'y no 50 I'T'w.

Paccrosinme: jaHHas MOJENb CUMTACTCS HauOolee TOYHOW B JIMAla30HE PACCTOSIHUM OT MPUMEPHO 3 110
1000 kM. Ha 6osiee KOPOTKUX PACCTOSHUSX BIUSHUE OTPAKEHUH (OT 34aHUM, IEPEBBEB U T. J1.) OyAEeT UMETh
TEH/ICHIMIO K MPeoOaJlaHnIo, 32 UCKIIIOYEHUEM CITydaeB, KOT/Ia BBICOTHI aHTEHH BIIOJHE JTOCTATOYHBI IS
obecrieyeHusl 3alaHHON OTKPBITOM (T. €. 0e3 mpensTcTBUil) Tpacchl. He cymiecTByeT HUKaKOro KOHKPETHOTO
HIDKHETO TIpeJiea, X0Ts JUIMHA TPACCHI JOJDKHA OBITh O0JbIe HyIIsl. [IpOrHO3 OCHOBHBIX MOTEPH MEpeiadn Ha
ypoBHe MeHee 20 nb cienyer cuutaTh HEHaeKHBIM. TOYHO TaKKe OTCYTCTBYET KOHKPETHOE MaKCHMAIIbHOE
paccTosiHue.

IIpoueHT BpeMeHH: JaHHBII METO/I IIPOTHO3UPYET OCHOBHEIE IOTEPH IIepPeIadun, He MPEBHIIIAaeMbIE B TCUCHHE
OTIPEJICIEHHOTO TPOIIEHTa cpeliHero roja. JIxo0oi mpoieHT BpeMEHH MOXKET OBITh HCIIONb30BaH B KAUYECTBE
BXOJIHOTO TlapaMeTpa ais moaenu B auamasone oT 0 mo 100%. DToT Amama3oH OTpaHHMYMBAETCS 3a CUET
MOHOTOHHOTO TPHUONIKEHUS K TPEJSIbHBIM YPOBHSIM B paMKax JaHHOTO METOJld, TaK YTO BpeMs,
ucnonb3dyemMoe B Moaenu, Bapeupyerca ot 0,00001 go 99,99999%. OTo BHyTpeHHEEe OrpaHUYEHUE HE
OKa3bIBAET CYMIECTBEHHOTO BIMSHUS M quamnazona ot 0,001 mo 99,999% spemeHn.

1.2 IIpuHIUN B3aUMHOCTH M 0003HAYEHHE TEPMHUHAJIOB

Tepmunsl "mepenaromas anTeHHa" u "mpueMHas aHTeHHA', WM, Ooiee KpaTKo, MPOCTO "mepemardyuk” u
"MpueMHUK", UICTIONB3YIOTCS JUISl TOT'O, YTOOBI PA3IUIHTh J[Ba TEPMUHAIA. DTO YI0OHO IS 1IEJIeH OMMCaHusI.

MerTo, o1HaKo, SIBJIIETCS CHMMETpHYHBIM. Kakoit TepMuHan 0603Ha4aeTcst CIOBOM "MepeiaTirK", He UMEeT
HHUKAaKOTO 3HAYCHUS IS pe3ysbrarta. B COOTBETCTBUU C coTJaleHueM 'mepeaaTdruk” HaxXOAWTCS B Hadale
pO(UIS MECTHOCTH.
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1.3 HUrepanus

Hekoropeie »Tambl MeTola TpeOYIOT HTEPATHBHBIX pacdeToB. [10ApOOHO OMUCHIBAIOTCS MPOIETYPHI
HTepaIuy, KOTopble ObUTH Tpu3HAHBI 3(()EKTUBHEIMU U CTAOMIBLHBEIMU. TeM He MEeHee OHH He 00s3aTelIbHO
SIBJISTFOTCSL OTITUMAJIBHBIME. MOTYT OBITh MCIIOJIb30BaHbI JPYTHUE HTEPAIIMOHHBIE METOIbI, €CJIM OTMEYEHO, YTO
OHH JIAIOT BeChMa IMOXO0XKHE Pe3yNIbTaThI.

14 CrpykTtypa Pexomennanumn
Bxoanble JaHHBIE 1 CHMBOJIBI, UCTIONB3YEeMBbIE ISl NX 0003HAUEHHSI, ONTUCHIBAIOTCS B 1. 2.

[IpenBaputenbHble pacyeTsl, B TOM YHCIE [UIA MOIYYCHUS Pa3IMYHBIX PaluOKIMMATHUYECKUX MapaMeTpoB,
onuceiBatoTcst B 1. 3. Kiumarndeckue mapameTpsl M 3HAYEHHs], TOJyYEHHBIE W3 BXOJIHBIX JaHHBIX,
MePEeYHCIIeHbl MPUMEPHO B an(aBUTHOM MOPSIIKE UX CHMBOJBHBIX 0003HaueHui B Tabnuue 3.1. Muorue u3
9TUX MAapaMeTPOB HCIOIb3YIOTCSI B HECKOJIBKMX MECTAaX IPHU OMHCAHUM OOLIEro MeToAad, a BCE CUMBOJBI B
Tabnume 3.1 ABNAI0TCS YHUKATBHBIMU B paMKax JTaHHOW PexomeHmanum.

B pasnmene 4 omuchIBarOTCS YeThIPE OCHOBHBIE IMOIMOJIENIM, Ha KOTOphIe pa3OMBacTCsl JaHHBIA METO/I.
B cnenyromux noapa3zaenax onMchIBaeTCs PacyeT STHX MOAMOIENel, OOJBIINHCTBO U3 KOTOPBIX OTHOCSTCS K
TpyNIe MEXaHU3MOB PACIPOCTPAHEHUS PadUOBOJIH. B 3THX ONMCAHMAX IMUPOKO HCIIOJB3YIOTCSA CCBUIKH Ha
JloTONTHEHUsI, KOTOpBIE ONpENeNIAIT pasiuuHble Osoku pacdera. Ilogmonenu B paMkax MOJIEIH
pacnpocTpaHenus i mupokoro npuMeHeHus: (WRPM) sBnsioTcs He3aBUCUMBIMH JIpYT OT ApyTa, U Kakaas
paccumThIBaeT pe3yabTaThl B nuanazoHe ot 0 o 100%.

B pasgene 5 ommceiBaercs, KakuM 0Opa3oM IOIydYaeTcs OKOHYATEIbHBIM MPOrHO3 MpHU OOBEIWHEHHUH
PE3YIbTATOB UYCTHIPECX OCHOBHBIX HOILMOI[GJICIZ. O9TOT METOL O6’beI[I/IHCHI/Iﬂ YUYUTBIBACT CBOMCTBa
CTaTUCTUIECKOM KOPPEISILMI MEXIY STUMU IoaMoaensmu. [IpuBoastcs nsa anpTepHaTUBHBIX MeTona. Onun
METOA ILIeJIeCO00pa3HO MPHUMEHSTh, KOraa TpeOyeTcs HEMOCPEACTBEHHO BBIYMCIICHHE IOJIHBIX OCHOBHBIX
nNoTeph nepcaadyr Ijid 3aJaHHOT'O 3HAUCHHUA IMPOLCHTAa BPEMCHMU. 9TOoT METOA BKJIIIOYACT HpI/I6HI/I)KeHHOG
paccMOTpEHHE HEKOPPEJIMPOBAHHBIX CTAaTUCTUYECKUX JaHHBIX. BTOpoil MeToa mnpuUMEHseTCS Mpu
ucrons3oBanuu B mogenu (WRPM) B pamkax momenupoBanusi MmerogoM Monte-Kapio. B atom ciydae
HCKOPPECIMPOBAHHLIC CTATUCTUYCCKUC JAaHHBIE MOTYT OBITh CMOACTIUPOBAHLI 0osiee TOYHO IIyTEM
00beJMHEHUS [TOIMOJIeTIel B paMKax MeTona Monre-Kapio.

1.5 CTHIb onucaHuga

3TOT METO]] OMHCHIBAETCS B IIAr 3a MIaroM, TO €cTh (POPMYIIbI IPUBEJICHBI B TOM IOPSIKE, B KOTOPOM OHHU
JOJDKHBI OBITH ONpEneNieHbl. YPaBHEHUS! WHOTZIA CONPOBOXKAAETCA CIOBOM 'rze", HO 3TO OIpaHHYMBAETCS
HECKOJIBKMMHM CTpOKaMU. /[IMHHBIE EPEYNCIEHUS B paMKax cJI0Ba "TAe" UCKIIIOUEHBI.

CuMBOJIBI, UCTIONB3YyeMble B JIomoTHEHNAX U He MpHBecHHBIE B Tabnuie 3.1, cieayeT paccMaTpuBaTh Kak
MIOBTOPHO HCIoNb3yeMble. VX omnpeneneHns OMM3KHU K ONpEeAENCHUSIM IS Te€X CHTyalluid, B KOTOPBIX OHH
WCTIONB3YIOTCS, MIIK UMEIOT NIEPEKPECTHBIE CCHIIIKH, €CITH 3TO HEOOXOAMMO.

Jlorapudmei o ymorganuro umeroT ocHoBanue 10. To ects log(x) = 10g10(x). Hatypanbhbie torapudmsi, Tam,
rJIe OHU MCIIOJIB3YIOTCSI, 0003Ha4YatoTCst Kak In(X) = 10ge(X).

2 BxoaHble JaHHLBIE

BxonHble gaHHBIE I MOJEII COCTOAT M3 MPOQHIIS 3eMHON MOBEPXHOCTH, OMUCAHHOTO B 1. 2.1, U Apyrux
BXOJHBIX JaHHBIX, OIIMCAHHLIX B II. 2.2.

21 Ipoduas MecTHOCTH

HeoOxomumo mmeTs mpoduib MECTHOCTH, B KOTOPOM YKa3bIBAIOTCS BBICOTHI 3€MHOW TOBEPXHOCTH HaJl
YpOBHEM MOp#, OyJb TO CyIia WM BOJA, B TOYKAX BAOJIb PaguoTpacchl 6ompmoro kpyra. Takxke TpeOyercs
uHpOpPMALMST O PACCTOSHHUAX 10 MOPI0 MM MO OOJIBIIMM BOJXHBIM HPOCTPAHCTBAM, a TakKkKe II0
HU3KOPACIIOIOKEHHBIM TNPHOPEKHBIM YYacTKaM CYyIIW WIA paiioHaM C OOJBIIMM KOJHYECTBOM 03€p,
B COOTBETCTBHH C OTIPENEICHUAMH 30H, TpuBeaeHHBIMU B 1. D.1 Jlomomuenwus D.
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B MIPpUHIIAIIC HpO(l)I/IJ'IB MECTHOCTH COCTOHUT M3 MAaCCUBOB JAaHHBIX, Ka)K,I[BIﬁ 13 KOTOPBIX UMECT OAMHAKOBOC
KOJIMYSCTBO 3HAYCHHMI N, a UMCHHO:

di:  paccrosiHue i-if TOUKH POdUIIS OT MepenaTyrKa (Km); (2.1a)

hi:  BbIcoTa i-if ToukH npoduIis Hag ypoBHEM Mops (M), (2.1b)

rue:
i: 1,2,3.. n=uHgeKc TOUKH IPOQUIIs;
N:  KOJMYECTBO TOYEK MPOPHIISL.

JIOTIOTHUTENbHBII MAaCCHB JTAHHBIX, COJIEPKAIINNA KOIbI 30H, YAOOHO OMPEAeTNTh KaK 9acTh MpoduIs:

Zi;  KOJ 30HBI HA paccTOsHUH Oj OT mepeaaTunKa, (2.1c)
rJIe 3HAYEHUs Z — KOJIbI, TIPEICTABIISAIONIME 30HbI B Tabmume D.1.

Touku TPOGHIIS NOKHBI OBITH PACIIONOKEHBI TI0 TPACCE HA PABHOM PACCTOSHUH JIPYTr OT JApyra. Takum
obpazom, di = 0 km, a dn = d kM, Tae d sBasieTcs 00Iel JTuHOM Tpacchl. AHanoruuno di = (i—1)d/(n— 1) xm.

He nmeer 3HA4YCHHsA, 3aI10JIHACTCA JITU MAaCCHB di PacCTOAHUAMUA IIPU UHULHUAJIU3alIUN WK K€ 3HAYCHUA di
paCCUYUTBIBAKOTCA B Cliy4dac H606XOI[I/IMOCTI/I.

JomxkHa OBITE TIO KpaiiHel Mepe 01Ha POMEKYTOUYHAs TOUYKA MPOMUIIT MEX Ty EPEeAaTIMKOM 1 IPHEMHUKOM.
Takum 00pa3zom, N JOIDKHO YAOBJIETBOPSTH HEpaBeHCTBY N = 3. CToib Majioe KOJMYECTBO TOUYEK MOIXOAUT
TOJIBKO JJIs1 KOPOTKUX TPACcC, MEHBUINX PUMEPHO 1 KM.

MO>HO IaTh TOJBKO OOLIME PEKOMEHIANN OTHOCUTEIIBHO Pa3HOCa MEXAY TOUKaMu Ha npoduie. Tunnunas
MPaKTUKa COOTBETCTBYET PACCTOSIHUSIM B Anana3zone oT 50 1o 250 M, B 3aBUCUMOCTH OT UCXOAHBIX JAHHBIX U
XapakTepa MECTHOCTHU.

Tem He MeHee clielyeT MOJYePKHYTh, YTO PaBHBIM pa3HOC MEXIy TOUYKAMHU JIOJDKEH COOIOAAThCS sl BCer
TpAcchl, Jaxke TaM, TAE OHA IMPOXOAMUT Haj BOAOW. POpMyssl B 9TOM METOAE MPEAIOararT, YTO 3TO TaK.
Hanpumep, HenpuemiieMo UMeTh HYJEBYIO BBICOTY TOYKH TOJBKO B Hayaje M KOHIIE y4acTKa HaJ MOpPEM,
KOT/Ia JUITMHA y4acTKa MPEBBIIIAeT Pa3HOC MEX/Ty TOUYKaMH. TOYKH TOPU30HTA IOJKHBI OBITh PACIIONOKEHBI C
YY4ETOM KpHUBH3HBI 3€MJIM M TPOMYCK TOYEK TAaKMM O0pa3oM MOXKET IPUBECTH K HENpaBHILHON
WHTEPIPETALUH TPOHIIS.

2.2 JIpyrue BXoAHbBIE JAHHbIE

B rabmmme 2.2.1 npuBeAeHBl Apyrue BXOIHBIE JaHHBIC, KOTOPBIE MOJDKHBI OBITH IPEIOCTaBIICHBI
MOJIb30BATEINIEM B JIOTIOJIHEHUE K Teorpaduieckoi HHPOpMaIuy, BKI04as Tpo(uib MECTHOCTH, OMMCAHHBIH
B 1I. 2.1 BbItre. CUMBOJIBI ¥ €IMHUIIBI H3MEPEHUS, IPUBEICHHBIE 3/1€Ch, IPUMEHSIOTCS KO Beeit PekoMeHnanmu.
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TABJIMLA 2.2.1

Jpyrue BXoaHble TaHHbIE

O0o03HaueHne Onucanue
f (I'T) Yacrora
Tpol Kon, yka3biBaroniuii ropu30HTaIbHYIO WM BEPTUKAIBHYIO JUHEHHYIO MOJIAPU3ALIUIO

Ore, m (Tpamycsr) Jonrora, mpoTa NpUeEMHUKA

Ote, tn (Tpamychr) Jonarora, mupoTa nepeaaTyuka

hig, rg (M) BrIcoTa 31eKTpHUecKoro IeHTpa Nepeaaroleil, MpUeMHON aHTeHHBI Hajl 3eMiel

Toc (%) IIponieHT BpeMeHM CpeIHEro roja, B T€UEHHE KOTOPOTO HE INPEBHIMAIOTCS MPOrHO3UPYEMBbIE
OCHOBHBIE NTOTEPH NEPEAATN

G, Gr (nbn) VYcunenue nepeaaroolel, IpUEMHON aHTEHH B a3UMYTaJbHOM HAlpaBICHUU TPACChl HA APYTYIO
aHTEHHY U IpHU yIJIeé MecTa OTHOCUTEIBHO MECTHOIO FOPH30HTA JPYroil aHTEHHbI I Cloydas
Tpaccel npsiMoit BuauMocTH (L0S), B pyrux ciaydasx — OTHOCHUTEIBHO PaHOTOPU30HTA AaHTCHHBI
Ut cpennero 3¢ dexkTuBHOrO paguyca 3emMiau

3HaueHus IOHUPOTHI U AOJTOTHI AJId JAHHOTO METOAa IMOJIOKUTCJIBHBI IJIs HaHpaBJ'ICHI/Iﬁ Ha BOCTOK U CEBCP.

2.3 KoHcTaHTBI

B tabmure 2.3.1 npuBeneHs 3HaYSHHSI KOHCTAHT, UCTIOJIB3YEMBIX B TAHHOM METO/IE.

TABJIMLIA 2.3.1

KoHcTaHThI
O6o3HaueHue 3navenue Onucanue
C (M/c) 2,998 x 108 CKopoCTb pacnpocTpaHEeHUs
Re (xm) 6371 Cpennuii panuyc 3emin
Erland 22,0 OTHOCHTENbHAS TUAJIEKTPUIECKas MPOHUIIAEMOCTb JIJIsl CYIIH
€rsea 80,0 OTHOCHUTENbHAS JIUIJIEKTPUUECKAst IPOHUIIAEMOCTD JUISE MOPS
Gland (CM/M) 0,003 [IpoBOoIUMOCTB [UIS CyTIIH
Gsea (CM/M) 50 IIpoBOAUMOCTH ISt MOPST
2.4 HeornemJiiemblie HU(ppOBHIE NPOAYKTHI

CrnenmyeT MCHOIB30BATh TONBKO BepcHW (PaiiioB, MpeicTaBIeHHBIE B HacTosmeld PekoMenmannum, KOTopbie
SIBIITIOTCS HEOTHEMIIEMON 4acThio 3Toi PexomeHnmarmu. B tabmuie 2.4.1 npuBoaarcs naHHbIe O MU(POBBIX
MIPOIYKTaX, HCIIOIB3YEMBIX B ITOM METOJIE.
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TABJIMLA 2.4.1

Mu¢poBbie NPOAYKTHI

Mupora (cTpoKm) JoJrora (cT0o01bI)
Ha3panue gaiina Ccbuika | Mcrouynuk ICI:[;’):;: Passoc | Kox-so iITe(?;ﬁben:“: Pasoc | Kox-bo
(c. m.) (rpaaycnI) CTPOK (8. 1) (rpagycsl) | cT0J0LOB
DN_Median.txt m 3.4.1 P.2001 90 15 121 0 15 241
DN_SupSlope.txt m 3.4.1 P.2001 90 15 121 0 15 241
DN_SubSlope.txt n. 3.4.1 P.2001 90 15 121 0 1,5 241
dndz_01.txt m 3.4.2 P.453-10 90 15 121 0 15 241
Esarain_Pr6_v5.txt m. C.2 P.837-5 90 1,125 161 0 1,125 321
Esarain_Mt_v5.txt n. C.2 P.837-5 90 1,125 161 0 1,125 321
Esarain_Beta v5.txt m. C.2 P.837-5 90 1,125 161 0 1,125 321
hO.txt m. C.2 P.839-4 90 1,5 121 0 15 241
Surfwv_50_fixed.txt® Hom. F P.836-4 90 15 121 0 1,5 241
(ucmpaBi.)
FOEsS50.txt Jom. G P.2001 90 15 121 0 15 241
FoEs10.txt Jom. G P.2001 90 15 121 0 1,5 241
FoEsO1.txt Jom. G P.2001 90 15 121 0 1,5 241
FoEsO.1.txt Jom. G P.2001 90 15 121 0 15 241
TropoClim.txt n. E.2 P.2001 89,75 0,5 360 179,75 0,5 720

@ Daitn "surfwv 50 fixed.txt" sBnseTcs ucIpaBIeHHONW Bepcuel (aiima "surfwv_50.txt", oTHocsmelcs K
Pexomenganun MC3-R P.836-4. B ¢aiine "surfwv_50.txt" umeercst Ha OJIMH CTOJNOELl MEHBIIIE, YeM OXKHIAJIOCh B
cootBercTBUM ¢ (aimamu "surfwv_lat.txt" w "surfwv_lon.txt", comepxamumu gaHHbIC. bBBUTO caemaHO
MPEIIOIOKEHUE, YTO B ATOM (aiijie MPOMyIIeH CTOJIOeI, COOTBETCTBYIOMMUM goiroTe 360°, u 3Ta ommbKka Obl1a
ucnpanieHa B daiine "surfwv_50_fixed.txt".

3nauenue nosd "llepBas cTpoka" ABIsETCA MIMPOTOM IEPBON CTPOKH.

3nauenue noJist "IlepBbiii cTonber" siBisieTcs JOAroToM repBoro cronoia. Ilociaennuii cToader Takol xe, Kak
u niepBsIit cronber (360° = 0°), u oH mpeacTaBiIeH AJIs YIPOIICHUS HHTSPIOJISIINH.

B moite "PazHoc" mpuBOAUTCS TpHUpAIEHHe IUPOTHI/IOATOTH MEKIY CTPOKAMHU/CTOIOIAMH.

3a nckimouenueM ¢aiina "TropoClim.txt", 3HaueHne nmapamerpa B KaKOH-TH00 KOHKPETHOW MIMPOTE/10IATr0Te
JIOJKHO OBITH TIOJTYYEHO IyTeM OMIMHEHHON HHTEPIOJIAINH C UCTIONb30BAHUEM YEThIPEX OJIMKAUIINX Y3JI0B
KOOPJIMHATHOM CETKH, Kak onucaHo B Pexomermammu MCDO-R P.1144.

B ¢aitie "TropoClim.txt" conep:karcsi LEIOYNCIICHHbIE HICHTU(QHUKATOPHl 30H, a HE HENPEPHIBHbBIC
METEOPOJIOTHUECKHE NepeMeHHbie. COOTBETCTBEHHO, ISl TIOJTYYCHUs 3HAYCHUsI B KaKOH-TMOO0 KOHKPETHON
HIMPOTE/ONTOTE HE CIIeyeT MHTEPIOIMPOBATh 3TH 3HAYCHUS, a CIIEJyeT B3SATh 3HAUEHUE M3 OJIM)KaWIIero
y371a KOOPJMHATHOW CETKH. B oTHOmIEeHUH 3Toro (paiiya cieayer MMETh B BHIY, YTO &) CETKa CIBUHYTA Ha
MOJIOBMHY TOYKH PacTpa IO CPaBHEHHUIO ¢ Apyrumu Qainamu; D) 3HaueHuwe B mocieqHeM CTONIONE He
nyomupyer 3HaueHHe B mepBoM cronbie. COOTBETCTBEHHO, MIMPOTHI CTPOK HAXOJATCS B WHTEpBaje OT
89,75° c. m. 1o 89,75° 10. 111., a JOATOTHI CTOJIOIIOB HAXOAATCS B HHTepBajie oT 179,75° 3. n. no 179,75° B. 1.

Otn aiinel conepxarcs B ZIP-¢aitne R-REC-P.2001-1-201309-11!ZIP-E.



http://www.itu.int/rec/R-REC-P.2001-1-201309-I/en

Pex. MC3-R P.2001-1 7

3 IIpeaBapure/ibHBIE pacueTsl

B cnenyromux moapasenax OnuchIBACTCS PacueT OCHOBHBIX MAPAMETPOB, MONYYCHHBIX U3 BXOHBIX IAHHBIX.
OTU mapaMeTphl IPUBeACHBI B TaduIe 3.1.

TABJIMLIA 3.1

OcHOBHbBIE TapaMeTPhbI

O0o3HayeHue Ccblika Onucanune
ae (kM) m 3.5 Cpenuuii ¢ GeKTHBHBII pannyc 3eMin
Agsur n. 3.10 | Ocnabnenue B atMmoc(epHbIX Tazax U ociaalieHHe 13-3a BIUSIHHUS BOJSHBIX I1apOB
Awrsur,wsur (1B/xM) B YCJIOBHSIX JOXKAS U IIPU €T0 OTCYTCTBHUHM JIJIsl IOBEPXHOCTHOM TPacChI
ap (xm) m 3.5 O¢dexTuBHBIN pagnyc 3eMiH, MpeBbIIIaeMblil B P% BpPEeMEHH, OTpaHHMYCHHBIH,
YTOOBI HE CTaTh OECKOHEYHBIM
Cp (kM) m 3.5 O¢ddexruBnas kpususHa 3emiid. OOBIYHO MOJOKHUTEIBHA, HO IS MAJIBIX ) MOXKET
OBITH HYJICBOW WJIN OTPULIATETIHFHOMN
d (xm) m 3.2 JmHa Tpaccel
ditir (kM) m. 3.7 PaccrostHue oT TepmmHanoB mo ropusoHTa. s Tpace LoS ycranaBmmBaeTcs
PaBHBIM PACCTOSHUIO IO TOYKU C HAHOOJNBLIMMH HOTEPSIMU HaJ KIMHOBHIHBIM
NPenSTCTBUEM
Orcv,rov (kM) m 3.9 PaccTosiHre 0T TepMHUHAIOB 10 00Iero o0beMa TpOrnochepHOTo PacCesTHUs
hey (masl)® m. 3.9 BeicoTa 0611ero 06bemMa TponocepHOro paccesHus
hii, 1o (Masl)® n. 3.3 HaubGospIirasi, HaMMEHbIIAs BRICOTA AaHTCHHBI
hm (M) n. 3.8 ITapameTp HEPOBHOCTH TPACCHI
hite, re (M) m. 3.8 O¢dexTuBHas BBICOTA Iepefarolmieii, MPUEMHONW aHTEHHBI Had TJIAAKOU
MOBEPXHOCTHIO
Nitep, rep (M) n. 3.8 O¢¢exTrBHas BBICOTA Iepejamooliel, NPUEMHOW aHTEHHbI HaJl IJIAJKOM
MOBEPXHOCTBIO, COTJIACOBaHHas ¢ mpoduiemM
his, rs (Masl)® m. 3.3 BrIcoThl nepenaromnieid, MpueMHON aHTEHHBI HaJl CPEAHUM YPOBHEM MOPS
iit, Ir m. 3.7 Homepa npoduiteit nepenaTanka, IpUEMHUKA, TOPH30HTOB
Lots (1B) m 3.11 OcHOBHBIE TIOTEPU TEpeaur B CBOOOJTHOM MPOCTPAHCTBE IS IJIMHBI TPACCHI U
4aCTOTHI
Lom1 (1B) m 4.1 OCHOBHBIE TIOTEpHU TIEPEavH, aCCOIMUPOBAHHBIE ¢ OAMOeNbI0 1 (mudpakmus,
3aMHpaHus B yCIOBHAX SCHOTO HeOa M P HAIMYUH OCA/IKOB)
Lom2 (ab) n. 4.2 OCHOBHBIE TIOTEPH NIEpeadl, aCCOLMUPOBAHHBIE C MOIMOEINBI0 2 (aHOMAIbHOE
pacnpocTpaHeHUe PaaHOBOIIH)
Lomz (ab) m 4.3 OCHOBHBIE [TOTEPH ITEPe1auH, aCCOIIMAPOBAHHEIE C TIOAMOAECTBIO 3 (TpomocdepHoe
paccesiHUe U 3aMUPAHMS B OCAJIKaXx)
Loms (1b) n. 4.4 OCHOBHBIE ~ TIOTEpPU  TEpeAayd, acCOLMHUPOBAaHHBIE C  TMoaMoAenblo 4
(pacmpocTpaHeHue MOCPEACTBOM criopaiyeckoro ciios E)
Lqg (nb) m 4.1 JndpakiinoHHbIe TOTEPH, HE MPEBHIIIaeMbIe B Te€YeHHE P% BpEeMEHHI
Naikmso (N-emunmIr) m. 3.4.1 | MeauaHHOe 3HAYCHHE CPETHETO I'PAJAUCHTA pePaKINH B MIPEICTaX HUKHETO CIIOS
aTtMocdeps! TonuHoi 1 kM. Yucnenno pasao AN, kak 3to onpeneneHo B MCD-R
P.452, HO ¢ IPOTHUBOMOIOKHBIM 3HAKOM
Nakmp (N-emummIT) m. 3.4.1 | Cpennee 3HaueHue rpaaueHTa pepakini B MPeaesiaX HHKHETO CIIOS aTMOC(h eI
TONMIMHON | KM, TIpeBBIIIIaeMoe B TeueHne P% BpeMeHH cpenHero roga. OOpaHO
MMEET OTPHUIATENIbHOE 3HAUSHUE, HO MOXKET OBITh HYJIEBBIM HITH TIOJIOKHTEIbHBIM.
Nassm1 (N-emuHuML) nm. 3.4.2 | I'pagmeHt pedpakuuum B HIKHEM cloe arMoc(epbl TONIMHOW 65 M,

npeBbllIaeMblil B TeueHue 1% cpeanero roja
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TABJINIIA 3.1 (oxonuanue)

OGo3HayeHue Ccblika Onucanune
p (%) m 3.1 [IponeHT cpeaHero roaa, B T€4CHUE KOTOPOTO MIPOTHO3HPYEMbIE OCHOBHBIE IOTEPU
nepenadn HE MIPEBBIIIAIOTCA, OTpaHMYCHHBII B JMana3oHe
0,00001% < p < 99,99999%
q (%) m. 3.1 [TpoueHT cpeaHero roja, B TeueHUE KOTOPOT0 IPOrHO3UPYEMbIE OCHOBHBIE IOTEPH
nepeaayn MpeBbIAoTCs, onpenenseMslil kak 100 — p
€p (Mpan) n. 3.3 | IlonoxurensHOE 3HaYE€HUE HAKIIOHA TPACCHI
A (m) n. 3.6 JlnvHa BOJIHBI
Ocve, cvn (Tpamychr) m 3.9 Jonrota, mupota o61ero oobema TpornochepHoro paccessHus
Oreve, tovn (TPAIYCHI) n. 3.9 Jonrora, mmpoTa cpeHeil TOUYKM y4dacTKa Tpacchl OT Iepelardnka A0 oOIIero
00BeMa TPOTIOCHEPHOTO PACCESTHAS
dreve, revn (TpaLyCBhI) m. 3.9 JonroTa, mupora cpemHed TOYKHM ydacTKa TpacChl OT NMPHUEMHHUKa IO OO0IIero
o0bemMa TporochepHOTro paccestHus
®me, mn (TPaIyCHhI) m 3.2 Joinrora, IMpoTa CpeaHEH TOUKH TPACChI
0e (panm) m. 3.5 VToI ¢ BepUIMHO#L B [IEHTPE cheprdaecKoit 3eMITH, CTAruBaeMbli paccTosiHreM d kM
O, r (Mpan) m. 3.7 Yrael MecTa TOPH30HTa OTHOCHTENBHO MECTHOM TOPH3OHTAIM, BHIVMBIE OT
nepenaTyrKa 1 MpueMHUKa
Otpos, rpos (Mpaj) m. 3.7 Yriael Mecta TOPHU30HTa OTHOCHTEIBHO MECTHOM TOPH30HTAIH, OTPAaHWYCHHBIC
TIIOJIOXKUTCIBbHBIMU 3HAYCHUAMU (He MCHBIIC HyJ'I}I).
Yo (1b/KM) m. 3.10 | IToronHoe ocnabJeHUE HA YPOBHE MOPSI U3-3a BIIMSHUS KHUCIOPOIa
® m 3.2 YacTs Tpacchl HaX MOpEM

@ masl — MeTpoB Hax ypOBHEM MOPS.

3.1 OrpannyeHHbIe NPOLEHTHI BpeMeHH!

[IpoueHT cpemanero rona, Ajs KOTOPOTO MPOTHO3UPYEMBIE MOTEPU HE MPEBBIMAIOTCS, 1pc B Tabmume 2.2.1,
MoxeT usMeHsATbesa oT 0 1o 100%. [IpoLeHThl BpeMeHH, UCIIONIb3yEeMbIE AJIS paCU€TOB, OTPAHUUYHUBAIOTCS TaK,
9TOOBI OHM OcTaBaMCh B Auamnazone ot 0,00001 10 99,99999%.

HpOHeHT BPEMCHH, B TCUCHUEC KOTOPOI'0 OCHOBHBIC ITOTEPU NIEPEAAYN HE NPEBBIIAOTCA:

50-T
pP=Tp +o,oooo{Tp") %. (3.1.1)
HpOHeHT BpeMeHI/I, B TCUCHHUC KOTOpOFO OCHOBHBEIC HOTepI/I Hepenatm HpeBI)IHIaIOTCHZ
g=100-p %. (3.1.2)
3.2 I[.]'[I/ll—la TPAaCChI, IPOMEKYTOIHBIC TOUYKH U YYACTOK TPACChl HA/I MOpPEM

I[J'H/IHa TPACChl B KM 3a1aCTCA MOCJICAHNUM PACCTOSAHHUECM B HpO(i)I/IJ'Ie MCCTHOCTH, dn, Kak onuceIBaercs B 1. 2.1.
Y,Z[06H0 IMPUCBOUTL 3TOMY PACCTOAHUTIO HeHH,I[CKCHpOBaHHLIfI CHMBOJI:

d=d, KM. (3.2.1)

PaccuuTaiiTe 0ATOTY ¥ MUPOTY CPEHEN TOUKH TPACCHI, Pme M Omn, UCXOJIS1 U3 3HAYCHUH JIOJITOTHI U IIUPOTHI
nepeaaTyrka U MpUeMHHKA, KaKk yKa3aHo B TaOmuue 2.2.1, UCIob3yss METOJ pacueTa TPaeKTOPHH IO Jyre
OostbIIIOro Kpyra, onucanubiii B JlonmonHennn H mytem ycranoBku dpne = 0,5 d B ypaBuenuu (H.3.1). list atoro
MECTOTIOJIOKEHHUS TPEOYIOTCS HECKOIBKO KIIMMAaTHIECKUX ITapaMeTpoB, KaK 3TO OIMMMCAHO HUXKE.
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Ompenenure y4acTOK TPACChl, MPOXOIAIINMA HaJl MOPEM, . DTOT YIaCTOK MOYKHO B3STh U3 IU(POBOH KapThI
mupa MCD (IDWM). Ecnu mMaccuB JaHHBIX Z, OMMCAHHBIA B M. 2.1, OB 3aKOAMPOBAH COTJIACHO 30HAM,
ykazaHHbIM B Tabnune D.1 lomomuenust D, rae cMexHble 3HaYEHUS! Z UMEIOT Pa3iyHble KOIBI, CIEeoyeT
CUMTaTh, YTO IPaHULIA MEXKAY ABYMS 30HAMH MPOXOIUT IMOCEPEIUHE MEXIY COOTBETCTBYIOIIMMHU TOUKAMHU
npodus.

3.3 BbIicOTBI aHTEHH HA/l YPOBHEM MOPS M HAKJIOH TPAcCChI

BricoTh mepenaTyrka v MprEeMHHAKA HaJl YPOBHEM MOPS PACCUUTHIBAIOTCS TIO TIEPBOI M MOCIETHEN BRICOTAM
MECTHOCTH U3 MPO(HIIS U IO BBOJUMBIM 3HAYCHHUSM BBICOTBI HaJI 3eMJICH, 3a/JaHHBIM B Ta0uie 1:

hs =h, +hg masl, (3.3.1a)
hs=h, +h masl. (3.3.1b)
YcraHoBUTE HaI/I60J'II:IHy1-O 1 HAMMCHBIIYIO BBICOTHI aHTCHH HaJd YPOBHEM MOPI:
hy =max (hg,h,,) masl, (3.3.2a)
h, =min (hg,h;,) masl. (3.3.2b)

Haubombinas ¥ HauMeHbIIask BHICOTH aHTCHH MOTYT OBITh OJIMHAKOBBIMH, €CIH Nis = Nys.
PaccuunTaiiTe OM0KUTEIBRHOE 3HAUEHHE HAKJIOHA TPACCHL, UCIIONb3YsI BBIPAXKEHUE:

€, =% Mpa. (3.3.3)

3.4 KaunmaTtuyeckune napamerpsol

MoryT OBITh HCIIONB30BaHBI H3MEPEHHBIE 3HAYCHHUS CICTYIONNX KIMMATUIeCKUX TapaMeTpPOB, TPUMEHUMBIX
K paccMaTprBaeMOMY PETHOHY, €CIIM TaKue 3HAaYeHUsI UMEoTcsl. Ecim moaxoasiye u3MepeHus OTCyTCTBYIOT,
TO YKa3aHHBIE apaMeTPhl MOTYT OBITh HOIYYEHBI IS JOJITOTHI M IIUPOTHI CPEIHEN TOUKU Tpacchl U3 (aiiion
TaHHBIX, KaK OMHCAHO B CIEAYIOUMX Mojapasnenax. Pailyibl cOCTaBIAIOTCS B BHJE MACCHBOB 3HAUYEHUH C
(UKCUPOBaHHBIM Pa3HOCOM IO JOJTOTe W mmpoTe. [lepBas cTtpoka HaumHaeTcs ¢ 90° c. . U COACPKUT
TMIOJTHBIA HaOop 3HaYeHuH JonToTh! oT 0° B. 1. 10 360° B. 1., XOTSI 3TH 3HAYEHHS COOTBETCTBYIOT CeBEpHOMY
notocy. Crenyromuye CTpOKHM COOTBETCTBYIOT TOYKaM, PACIHOJIOKEHHBIM IOXKHEE, M TaK J0 JOCTH)KEHHUS
IOsxHoro nmomtoca. Otu (aitsibl UMEIOT pa3NuYHbIe 3HAYSHUSI pa3HOCa MEXKIY TOUYKAMH, HO BO BCEX CIydasx
JOCTaTOYHasi TOYHOCTh OOECIIEYMBACTCA INPH HCHOIb30BAHMM OWJIMHEHHOW WHTEPIOJSALUN M3 YETBIPEX
OmmKalIuX JaHHBIX U TpeOyeMol ToukH. Bee aTn (haiiiibl JaHHBIX UMEIOT COOTBETCTBYIOIIUE QariiIbl JIJIst
JOJITOTHI ¥ IIUPOTHI, KOTOPBIE OMPEAEIISIOT MECTOMOIOKEHHE KaXKA0N TOUKH.

341 Pedpakuus B caMOM HUKHEM cJ10€e aTMochepbl TOIUHOK 1 KM

Mapametpsl Naikmso 1 Naikmp ompenensitor u3mMeHeHue pedpakuuu, B N-eJUHALAX, OT MOBEPXHOCTH H 0
BBICOTBI | KM HaJx MOBEPXHOCTBIO 3eMiH, He mpesblaeMoil uid 50% u p% BpeMeHM CpegHero roja,
co0TBeTCTBEHHO. OHU HCIIONB3YIOTCS [T yUeTa IpeJIOMIICHHUS JIydel pu pacuerax Au(pakiuy ¢ HOMOLIBIO
MOHATHST  A(QEKTUBHOTO pajauyca WM KPUBH3HBI 3emiid. MX MOXHO paccMarpuBaTh  Kak
MIPOCTPAHCTBEHHO-YCPETHEHHBIN TPAJUCHT pepakLuy B HIKHEM CJIO€ aTMOC(EPHI TOIIMHON 1 KM.

[Tapametp Ngikmso uncinenHo paBeH nmapamerpy AN, xkoropsrii onpenener B Pexkomennamusx MCO-R P.452 u
MCD3-R P.1812, HO ¢ TpOTHBOIOIOKHBIM 3HaKOM. 3HaueHne AN Bceraa MOIOKHUTEITHHO, M, TAKUM 00pa3oM,
3HaueHue Ngikmso BO BCEX CIyHasix OTPULATENBHO.

3HaueHue Ngikmp MOXKET OBITh TIOJIOXKHUTEIHHBIM WIIM OTPUIIATEIHHBIM, B 3aBUCIMOCTH OT MECTOTIOJIOXKCHHS U
Ben4uuHBI p. OHO MOXeT ymacTh Hke —157 N-emuaur, 3Ha4ueHMs], TP KOTOPOM 3(h(OEKTUBHBIN pagmyc
3eMIIM CTAaHOBUTCS OCCKOHETHBIM.

W3meHeHue npaBuiia 3HaKOB, MPUHATOE 3/€Ch, CIY>KUT JJI COTJIACOBAHUS C KOHLENTYAIbHO aHAJIOTHYHBIM
napameTpoM, Ndssm1, HCITOIB3YEMBIM IJIS 3aMUPAHAN M YCHIJICHHUS TIPYU MHOT'OJY4€BOCTH /ISl YCIOBUM SICHOTO
He0a; OMFCaHNe U MTOJIYICHHE dTOTO TTapaMeTpa IPUBEACHO B 11. 3.4.2, HIDKE.
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[Mapametpsl  Nawmso ¥ Ngwmp moctynmHbl B ¢daiimax "DN_Median.txt", "DN_SubSlope.txt" wu
"DN_SupSlope.txt".

Ompenenure Ngikmso 13 BEIPAKCHHUS:
Ny1imso =—San N-enuuu, (3.4.1.1)

rjae Sgn 3HaUeHUE, HHTepHoaupoBanHoe u3 (paitna "DN_ Median.txt" mis cpeHe TOUKH TPACCHI IPUA Ome, Pmn.

Omnpenenute Ngikmp U3 BRIPKEHUS:

Ngsiop = Naganso + Sansup100(0.02p)  N-eyummm,  p < 50 (3.4.1.2a)

Ngsarp = Nazinso — Sansu1000.020)  N-eqwmmm,  p > 50, (3.4.1.2b)

rae:
Sansup:  3HaueHwe, B3sAToe u3 ¢aiina "DN_SupSlope.txt" mis cpenneit Touku Tpaccsr;

Sansub:  3HaueHHe, B3saToe u3 daitia "DN_SubSlope.txt" mis cpeHeii TOUKH Tpacchl.

3.4.2 Pedpakuusi B cCaMOM HUKHEM cjI0e aTMOC(epbl TOJMIIUHONH 65 M

[Mapametrp Ngesmi — TpaaweHT pedpakiid B CaMOM HIDKHEM cilioe atMochepsl TONMMIWHOW 65 M, He
npeBbIIIacMblil B TeueHne 1% Bpemenu cpennero roxa. OH uaentuueH napamerpy dN: B Pexomennaryn
MC3-R P.530.

[Momygaem Ngesm1 13 (aiina "dndz O1.txt" mnst cpemHeil Toukm Tpacchl. DTOT (paliil UMEeT pa3HOC MEXKIY
To4yKamu B 1,5 rpasmyca.

3.4.3 IlapameTpsbl, CBI3aHHBIE C 0CATKAMH

3amupaHus BCIEICTBUE OIS X MOKPOTO CHETa JIOJDKHBI OBITh PaCCUMTAHBI IO BCEH Tpacce i moaMoenu 1
cornacHo 1. 4.1, HUXKe, U A ABYX YYacTKOB TPacChl OT TEPMHHANA JI0 00Iero oobemMa TporochepHoro
paccestHUSL B TIOIMOJICIIH, ONMCAaHHOM coryiacHo 1. 4.3 Hmke. B pesynpraTe HEOOXOAWMBI KIMMaTHYECKHE
napaMeTpsl 0 JOXISIX Uil TPeX PassIMuHbIX reorpadMueckux MECTOIOJIOKEHUH U3 (ailjloB JTaHHBIX, KakK
orucano B 1. C.2 Jlononnenus C.

Tpebyembie Mectomnonoxkenus mansl B mm. 4.1 u 4.3, mmwke. Pacdersl, onucanusie B n. C.2, SBISIOTCS
MpeBapUTENHHBIMU TSI KaXXIOK TpacChl WM y4acTKa TPacChl. 3HAYEHHs, PACCUMTHIBAEMBIE Ka)/Iblil pa3
cornacHo 1. C.2, TOMKHBI UCIIOJIB30BATHCS B CIICAYIOIICH NTEPAITMOHHON TPOIEAYPE IS TOU K€ TPACCHI UITH
y4acTKa TPacChl, Kak OTME4YeHO B KoHiie 1. C.2.

3.5 I'eomeTpus 3¢ gekTUBHOrO paauyca 3emiau

Meauannoe 3HaueHue 3(HEKTUBHOTO pajuyca 3eMIIH:

157R,

d=—— KM. (35.1)
157+ Nygemso
O¢ddexTrBHas KpUBHU3HA 3EMITH:
157+N
C,=— KM (35.2)
157 R,

XOTs 3HaUYCHUC Cp 4acTo ObIBaEeT IIOJIOKUTECIIbHBIM, OHO MOXCT OBITh HYJICBBIM WJIN OTPULIATCIIbHBIM.

Db dexTuBHBIN pamuyc 3eMid, MPEBHINIAEMbI B TeueHHe P% BPEMEHU W OTPaHUYEHHBIH JUIS TOTO, YTOOBI
He OBITh OECKOHEYHBIM:

a =— Kum, eciu Cp > 1076, (3.5.3a)
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a, =10° km B IPYTUX CIyYasX. (3.5.3b)

JInvHA Tpacchl, BRIpaKCHHASI B BHJC YIJIa, OXBAaTHIBAEMOI'O PAcCTOSHAEM B 0 KM Ha TOBEPXHOCTH Cepshl ¢
paamycoM, paBHBIM 3(h(HEeKTHBHOMY pagiyCcy 3eMiIu:

0 :i pan. (3.5.4)

e
ae
3.6 JiTuHa BOJIHBI
JIiHA BOJTHBI BEIYMCIISIETCS COTIIACHO BBIPAKCHHUIO:

_107%
f

A M. (3.6.1)

3.7 Knaccudukamus Tpace 1 napaMeTpbl TOPU30HTA JJ1sl TEPMHHAJA

VYrasl MecTa TepMHHANA U COOTBETCTBYIOIINE PACCTOSHUS TPEOYIOTCS Il YCIOBHN MEIJICHHON pedpaKiuH.
OTOT K€ pacyeT ONpeaesseT, ABIIeTCs JIM JaHHas Tpacca JIMHUeH cBsa3u npsmoi BuauMoctu (LoS) min xe
JIMHUEH 3aropu30HTHON cBsi3u (NLoS).

Hafinure nHanOonpmmii yrom mecra A NPOMEXKYTOYHBIX TOYEK MPO(UIS OTHOCHTEIHHO MECTHOU

TOPHM30HTAJIH Y IEpeIaTIhKa:
h—h. 500d,
0, = max('—h‘s - —'] Mpar, 3.7.1)
di ae

rae hi u d onpenenstorcst u3 ypaBuenuit (2.1a) u (2.1b), a uHaekc npoduiist | IPUHUMAET 3HAYCHHS OT 2 JI0
n—-1

Brruucnute yron Mecra NpueMHHKA, KaK €r0 BUAHO U3 MEpeAaTynKa, pearonaras Tpaccy JMHUEH NpsiMoi
BUJIUMOCTH:

h. —hy _500d
d a

e

0, = Mpa. (3.7.2)

Jlanee ciemyer pacCMOTPETH JIBa CiTydasl.
Cnyuaii 1. Tpacca aensiemes aunueti npamou euoumocmu (LoS)

Ecmu Bim < Oy, To gaHHas Tpacca SBISETCS JIMHUEH MPSIMOW BUIUMOCTH. TEOpPETUYECKUE PACCTOSHHS OT
TepMUHaJa OepyTcsl Uil NPOMEXYTOYHOM TOUYKM Npodwmiis, MMEIomeld HauOONbmKi Iu(pakIuOHHBIN
napamerp, v, U KaXIblil yrojl MecTa ropu30HTa OepeTcsi TAKUM e Ui APYroro TepMuHaa.

Omnpenenure NPOMEKYTOYHYIO TOUKY NPOGUII ¢ HANOOJIBIINM TU(PPAKLUOHHBIM ITAPAMETPOM:

, 500d;(d—d;) _h,([d—d)+h,d, } 0,002d (3.7.3)

Vmax = Max {hi d ndld—d][’

e

rie uHjaeKe npoduiis | mpuHUMaeT 3Ha4eHus ot 2 1o N — 1.

Paccrosuns nepeaaTynuka 1 nmpueMHUKa J0 OPHU30HTa U UHACKCHI HpO(i)I/I.HSI JJI1 COOTBETCTBYIOIINX TOYCK
TOpPHU30HTA TECIIEPHb ONPEACITIAIOTCA KaK:

d, =d; KM, (3.7.43)

d,=d—dj_ KM, (3.7.4b)
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i =i, (3.7.4d)

e im — MHACKC PO(HIIs, KOTOPBIH JaeT MAKCUMATbHOE 3HAYCHUE Vmax B ypaBHeHuH (3.7.3).

Teopernyeckue TOPU3OHTAIBHBIC YIJIBI MECTa TFOPU30HTA MEpeaTUMKa M MPUEMHHKA OTHOCHUTEIBHO HX
MECTHBIX TOPU3OHTAJIEH OTPEAETIIIOTCS KaK:

0, =0, Mpa, (3.7.5a)

0, =0, _% Mpa. (3.7.5h)

Cnyuaii 2. Tpacca sensiemces 3aeopuzonmuoul aunueti (NLoS)

Ecnu Bim > Oy, TO aHHas Tpacca SBISETCS 3arOPU30HTHOM JIMHKUEH. PaccTosiHUS OT TepMUHANIA 0 TOPU30HTA
Y YTJIBI MECTa PACCYUTHIBAOTCS CIEIYIOIIAM 00Pa30M.

Paccrosinue nepenaturka 10 TOPU30HTA U UHIIEKC MPOGUIIS TSl TOUYKH TOPU3OHTA ONIPEAEIISIOTCSI:

dlt = dim KM, (376&)

e =i, (3.7.6b)
e im — MHAEKC MPOQUIISL, KOTOPBIi 1aeT Oim B ypaBHeHuu (3.7.1).
Vron MecTa ropu30HTa IS IepeIaTIiKa OTHOCHTEIFHO MECTHON TOPH30HTAITH OTIPEIEISIETCS KaK:
0, =04, Mpa. (3.7.7)

Onpenennre MakKCHUMAaNBHBIA YroJdl MecTa sl MPOMEXYTOYHOW TOYKH MPOQPUIS OTHOCHUTEIEHO MECTHOM

TOPU3OHTAIN IJId NPUEMHUKA:
— hi — hrs 500(d — dl)
erim - max{ d _di - a, Mpapn, (378)

/i€ HHAEKC PO | MpUHUMAaET 3HaYeHHs OT 2 10 N — 1.
PaccrosiHre npueMHHUKA JI0 TOPU30HTA U MHJIEKC IPOGMIIS JJIs TOYKU TOPU30HTA ONPECIIIOTCS KaK:

dlr = d - dlm KM, (3.7.93.)

i =i, (3.7.9b)

e im — MHAEKC MPOQUIIsL, KOTOPBIiA 1aeT Orim B ypaBHeHuu (3.7.8).

YTou MecTa ropH30HTa JUIsl IPUEMHUKA OTHOCHTEIIBHO €0 MECTHOM TOPH30HTAIIN ONPEAEISIETCS KaK:
0, =0, MpaJ. (3.7.10)

IIpooonxcatime 0ns 0boux cryuaes

Paccunraiite YTJ1bl ME€CTA TOPU30HTA, OTPAHNUYCHHBIC TAK, 4TOOBI OHU OBLIH MOJOKUTCIBLHBIMU.

0,,0s = Max(6,,0) Mpaj, (3.7.11a)

tpos

0,,0s = Max(e,,0) Mpa. (3.7.11b)

rpos —
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3.8 I¢ddeKTHBHBIE BHICOTHI M IAPAMETP HEPOBHOCTEH TPACCHI

O¢ddexTrBHBIE BBICOTH NIepeAaTyNKa M MPUEMHIKA HaJl YPOBHEM MECTHOCTH BBIYHCISIOTCS OTHOCHTEIHHO
TJIaJIKO¥ MTOBEPXHOCTH, COOTBETCTBYIOIIEH TaHHOMY MTPO(HUIIIO.

Brruucnure HauanbHBIC MPEABAPUTEIBHBIC 3HAYCHUS AJIS1 BHICOT TJIaJIKOW MOBEPXHOCTU HA MEpPENaIoleM U
MIPHEMHOM KOHIIaX TPACCHI CIEIYIOIINM 00pa3oM:

vV, = Z(di - di—l)(hi + hi—l) (3.8.1)
i=2
n
v, = > (d, —d,)[h(2d, +d,,)+h ,(d +2d, )] (3.8.2)
i—2
2v,d —v
Peip = % mas| (3.8.32)
v, —v,d
hip = 2d—21 masl (3.8.3b)
Ecmu hy —hy;, <1, moBropro paccuuraiite Nsiip, HCTIOMB3YS BEIpaKeHHE:
hgip =h =1 masl. (3.8.4a)
Ecmn h —hg ;) <1, nosropro paccuuraiite herip, HCTIONB3ysl BHIpaKEHHE:
hyip =hrs —1 masl. (3.8.4b)

HaKHOH, COOTBeTCTBYIOIHI/Iﬁ perpeccumn, KOTOpad pacCUUTBIBACTCA METOJOM HAUMCHBUIMX KBaApaToOB,
OIIPEACIICTCA KaK nmapameTp m:

h
m=

h

srip
d

Od¢dexTuBHBIE BBICOTHI AHTEHH TMepeJaTdhnka W MPUEMHHKAa HaJ TJIAJAKOH IOBEPXHOCTHIO TETeph
ONPEIENAIOTCS KaK:

stip

M/KM. (3.8.5)

he =M —hgo M, (3.8.63)
h.=h,—h, M. (3.8.6b)
Brruucnure napameTp HEpOBHOCTH TPACCHI, UCTIOJIb3Ys BEIPAKEHHUE:
h,, =max]hy —(hy, +md, ) M, (38.7)
rIe MHAEKC npoduiis | IPUHUMAET BCE 3HAUEHHMS OT It 10 Iir BKIIFOUUTENBHO. [lapameTp HEpOBHOCTH TPACChI

hm uctionb3yercs B Jlononaennu D.

I[anee HCO6XO,Z[I/IMO MMPpOAOJIKUTE PACUYCThHI C MPUMCHCHUCM rnazmoﬁ MOBCPXHOCTU I KOPPCKIHUU YCUIICHUS
C YUCTOM IPCIATCTBUA COITIACHO OIIMCAHUIO B I[OHOJ'IHCHI/II/I A.

Haiiute MakCUMaIbHYIO BBICOTY MPEMSTCTBUS BBIIIE TPSMOM JIMHUH OT MEpeaTyiKa K IPHEMHHKY, Nops, U
YTJIbI MECTA FOPU30HTA Globt, Clobr, OCHOBAHHBIE HA TEOMETPUU IIJIOCKOM 3eMIIM, COITIACHO:

h,pe = Max (H;) M, (3.8.82)
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Olgp; = Max [%J Mpa, (3.8.8b)

OLopr = max{ﬁ} Mpaf, (3.8.8¢)
rze:

h —[h,(d ~d;)+h.d]

rIs—1

H, =
d

M MHIEKC IPOGUIIA | MPUHUMAET 3HaYeHHs oT 2 1o N — 1.

M (3.8.84)

Brruncnure MPEABAPUTEIILHBIC 3HAUYCHUA TJIsI BBICOT TJIaKOM IIOBEPXHOCTU HA NEPEAAOMIEM U IIPUEMHOM
KOHIAax TpaccChl:

Ecmn hops < 0, TO:

hy = hg, masl, (3.8.9a)
hg =hgip masl, (3.8.9b)
B IpyTUX CIIy4asx:
hy = Ny, — hyued; masl, (3.8.9c)
hg = hg;, —hyud, masl, (3.8.9d)
rae.
g = —ont (3.8.9¢)
(aobt + O'“obr)
g, —— o . (3.8.9f)
(aobt + OLobr)

Brruncianre oKOHYATENIbHBIE 3HAUCHMS JJI1 BBICOT FHaHKOﬁ MMOBEPXHOCTU Ha MNEpCAaromieM U IMPUCMHOM
KOHIAax TpaccChl:

Ecmu hg > hy, To:

h, =h, masl, (3.8.10a)

Ecmu hse >hp, TO:

=h masl. (3.8.10b)

n

Brraucnute 3HaueHus 3QQekTHBHON BBICOTHI aHTEHHBI Uil BapHaHTa cepuuecKkuil 3emin W BaphaHTa
[JIAJIKOM TOBEPXHOCTH Mojenud bymmmHrToHa (KOTOphle omucanbl B mm. A.2 U A.5, COOTBETCTBEHHO)
CIIEIyIOIUM 00pa3oM:

hep =M =Ny, masl, (3.8.11a)
rep = hrs - hsr masl. (3.8.11b)
3.9 Y4acTku Tpaccel ¢ TponocgepHbIM paccesitHuEeM

I[J'Iﬂ MOACIN TpOHOC(l)epHOFO paccedaHus, OIIMCHIBAEMOUN B I[OHOJ'IHCHI/II/I E, BBIYHUCIIUTC 3HAUYCHUA
FOpH3OHTaJ'ILH01>i AJIMHBI TPACChI OT NE€pPCAATIHKA 10 0611161"0 o0beMa U OT 0611_[61"0 o0BeMa A0 IIpUECMHHUKaA:
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o dtan(0,0010,,,, + 050,) ~0,001(h, ~ )
" tan(0,0080,,, + 0,50,) + tan (0,008,,. + 0,50,)

KM. (3.9.13)

tpos rpos

OrpanrnabTe Oioy Tak, 9T00bI 0 < ey < d:

d,, =d—dg KM, (3.9.1b)

e d, Oc, Opos 1 Orpos OTIHCHIBatOTCS B Tabmmie 3.1.

Beruncnure monrotry W mumpoTy oO0mero o0beMa, (Oce W (Pevn, UCXOAS M3 3HAYEHHUI JOJTOTHI W IIHPOTHI
nepeaaTyrka U MpUEeMHUKA, Kak JaHo B Tabnuue 2.2.1, UcTonb3yst MeTO/] ONIpeeSICHHs] PACCTOSHUS 110 AyTe
6oubImoro kpyra corsacto Jononuenuto H, yeranaBiusast Opne = Oiev B ypaBuenun (H.3.1).

Brruncnure BeicoTy 00111eT0 00beMa TPOTIOC(HEPHOTO PACCESTHHSA, NCTIONB3Ys BEIPAKCHHE:

2
hcv = hts +100mtcv tan(o’ooj-etpos)+ % masl. (3.9.2)

e

BbIYHCINTD TOATOTY ¥ IUPOTY CPEIHUX TOUYCK YIACTKOB TPACCHI OT MEpeaaTdrka 10 OOIIero oobemMa u oT
NpUEMHHUKA 10 00IIero o0bema, Owve, Prevn M Qrove, Qren. DTH 3HAYEHHS MOTYT OBITH IOJTYYEHBI IyTEM
HCIIOJIb30BAHUsI METOJa OINpPECICHUs] PACCTOSHUA 110 Jyre OoibiIoro Kpyra coriacHo Jlomomnenuto H,
ycranaBiauBast Qont = 0,5 diey 11 dpne = d — 0,5 drev B ypaBaenuu (H.3.1), cooTBeTCTBEHHO.

3.10 Iorsomenne B aTMOC()epHBIX ra3ax Ha MOBEPXHOCTHBIX Tpaccax

Breruncnure moronHoe ocnabiieHHE Ha YpOBHE MOPS HM3-3a BIWSHUS KHCIOpona, Yo (Ab/kMm), mcmonp3ys
ypaBaenue (F.6.1) m. F.6. Jlononxenns F.

Ucnonw3yiite meton, onucanubii B 1. F.2 Jlomosnenus F ans BblYMCICHMs] ypOBHEW ocialOieHus B
aTMOC(EpHBIX ra3zax BCJIEACTBUE BIHMSHUS KUCIOPOJA U BOJSHBIX MAPOB B YCIOBHSIX HAIMYUS JOXKIS U MPH
€r0 OTCYTCTBHUH IS TTIOBEPXHOCTHON TPacChl. TO MO3BOIUT ONPEAENUTh 3HAYCHUS TS Aosur, Awsur T Awrsur,
KOTOpBIE PacCUUThIBaIOTCs 10 ypaBHeHusm (F.2.2a)—(F.2.2c).

OG1mee ocabiaeHne B aTMOC(EPHBIX ra3ax MPU OTCYTCTBUH JAOKIS ONPEAENACTCS BHIPAKCHUEM:

Agsur = Avsur + Ausur ab. (3.10.1)

3uradyeHust Agsur, Awrsur ¥ Awsur NICTIONIB3YIOTCS B 11. 4.

3.11 OcHOBHBIC IOTEPH NepesavYn B CBOGOIHOM NPOCTPAHCTBE

OcHOBHBIE IOTEPH NEpeavl B CBOOOIHOM MPOCTPAHCTBE B 1B onpenesstoTest Kak (GyHKIUS JUIMHBI TPACCHI,
D (xm), cornmacHO BBIpaKE€HHIO:

Lyisp (D)= 92,44+ 201og( f )+ 20log(D) 1b. (3.11.1)

BbruncinTe OCHOBHBIC MOTEpH Tepeladd B CBOOOIHOM MPOCTPAHCTBE JUIS JJIMHBI Tpacchl, d, MCHONB3ys
BBIpa)KEHHUE:

Lo = Logso(d) ab. (3.11.2)

3.12 JndpaknuoHHbIe MOTEPH HAX KIHNHOBHAHBIM NPEeNsATCTBHEM

JdudpaknroHHple TOTEpH HaJl KIWHOBWIHBIM TIpENSTCTBHEM B b ompenenstorcss Kak —(QyHKIUS
0e3pa3MepHOro nmapaMeTpa v COrJIaCHO BBIPAXKEHHIO:

J(v)=6,9+20log [J(V—O,l)z +1 +v—0,1} nb, ecimv>-0,78, (3.12.1a)

Jv)=0 nb B JIPYTUX CIIy4asx. (3.12.1b)

@Oyukuust J(v) ucnons3yercs B JlonmonHenusix A u G.
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4 ITosrydeHne MPOrHoO30B 1JIs OCHOBHBIX MOAMO/eJIei

JlaHHBIE METOA COCTOMT W3 YETHIPEX OCHOBHBIX MOAMOEIEH, PacCMAaTPUBAIOLIMX Pa3IHYHbIC HAOOpPbI
MeXaHU3MOB pacnpocrpaHeHns. Ciocod o0beIUHEHUs 3THUX MOoAMOeNel onuckiBaercs B Jlononnenuu J u
rpaduyuecku mnpeacraBisercs Ha puc. J.2.1. Mogenu o0OBEIUHSIIOTCS CHOCOOOM, KOTODPBIH OTpa)kaeT
CTaTUCTUYECKUE KOPPEIALMH MEXIY Pa3IMYHBIMU OAMOAEIISIMH.

Uro0Obl M30ekKaTh MPUMEHEHHS] CBEPXCIOXKHBIX CHMBOJIOB C HWHJEKCAMH, TOJAMOJEIN MPOHYMEPOBAHBI
CIIEIYIOLIUM 00pa3oM.

[onmonmens 1. PacmpocrpaneHue BONM3M TOBEPXHOCTA 3EMIIM, COCTOsIIEeEe W3 AW(paKiuu, SBICHUN
0e3BOTHOBOHOTO PACIIPOCTPAHEHHS B YCIOBHUSX SICHOTO HeOa W 3aMUPaHNN U3-3a BIASAHUSA OCATKOB.

I[ommonens 2. AHOMalbHOE pacHpOCTpaHeHHe, OOYCIOBIEHHOE CIOMCTOW aTMoc(epoi, cocTosIee U3
pacnpocTpaHeHHs B aTMOC(HEPHBIX BOJIHOBOJIAX U OTPAXKEHUS B CIIOSX.

[ommonens 3. PacmpocTpaHeHue MOCPEICTBOM —aTMOC(HEpHOW TypOYIEHTHOCTH, COCTOAIIECE U3
TPOIIOC(EPHOTO PacCcesHUS U 3aMUPAHUI H3-3a BIUSHUS OCAIKOB Ha Tpaccax TPOMOCHEPHOTO PaCCESTHUS.

[Toxmopens 4. PactipocTpaHeHne OCPEACTBOM OTPaXKEHHs OT Criopaandeckoro cios E.

Pesynbrarel 3THX ogMoIeNel 00beIUHSAIOTCS B COOTBETCTBUU C OMKMCAHUEM B I1. 5, HUKE.

4.1 Moamoaens 1. HopMmanbHoe pacipocTpaHeHue BOJU3U MOBEPXHOCTH 3eMIIH

Brruucnute audpakunonnsie norepu Ly, He mpeBbiiaeMbie B TeueHHe P% BPEMEHH, KaK OMHCHIBAETCS B
Homonuenuu A, rae Lg onpenensercs Boipakernem (A.1.1).

Ucnonwzyiite meton, npuBeaeHHbIH B 1. B.2 Jlomonmaenus B, mns pacdera teopernyeckoro mporeHTa Qoca
BPEMEHU MPEBBIIICHUs TOTEPh IS YCIOBUH SICHOTO HeOa U OTCYTCTBUS 3aMUpPaHHUN, KOTOPBIA UCTIONB3YETCS
B paMKax MeToJa JUIsl YCIIOBHH SICHOTO Heba cornacHo 1. B.4.

[Tapametp A1 oOo3Hauaer 3amupanus B 1b BcleICTBHE COBMECTHOIO BIIMSIHHS YCJIOBHUH SICHOrO Heba M
JOXKIIS/IOXKS CO CHETOM. YCHJICHHUS! CUTHAJIA B YCJIOBHSIX SICHOTO HeOa TPaKTYIOTCS KakK 3aMHpaHue, AJs
KOTOpOro A; oTpULIATEIBHO.

BrimonnuTte nNpeaABAPUTCIIbHBIC pPACUYCThl JIA YCJ'IOBI/Iﬁ ,Z[O)KI[SI/I[O)KI[SI co cHerom cornacHo m. C.2 co
CJICAYIOIMMU BXOAHBIMU JaHHBIMU:

e = Prme Tpasychl, (4.1.1a)
O =dmn TpaIycCEl, (4.1.1b)
Nrainio = Mo masl, (4.1.1c)
Prainni = P masl, (4.1.10)
d,y,=d KM. (4.1.1¢)
Brrunciure Al, HCIIOJIBb3YH:
A = Ay () 1B, (4.1.2)

rie Aier(0) — uTepaTuBHast GyHKIHS, onuchiBaeMas B JlormonHenuy .

B Jononuennn I ¢pyukmms Aier(q) ucnomnbsyer GyHkimio Qier(A), rie A npuHUMaeT NpoOHbIC 3HAYCHHS.
®Oynkuust Qiwer(A) onpenensercs A1 KOMOWHAIMK 3aMUpaHUIl B YCIOBHSAX SICHOTO HeOa/3aMUpaHUil M3-3a
BIIMSIHUS OCAJIKOB CIIETYIOLIUM 00pa3oM:

_ Qora _Qora
Qiter(A) _Qrain(A)[ j_’_Qcaf (A)(l 100] ' (413)

rne Qcar(A) ompenensercs B m. B.4, a dyukius Qrain(A) ompenensercs B m. C.3. Qora BBIUHCIACTCS B
MPEAIISCTBYIOIIMX IPEABAPUTEIIbHBIX pacyeTax, MpuBeaeHHbIX B 11. C.2.

Brruucinre ocCHOBHBIE MMOTEpH nepeaavu i noamMmoAeim 1, HC INPCBLINIACMBIC B TCUCHUC p% BpPCMCHU:
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mel = Lbe + Ld + AI. + I:VWr (A\NFSUI’ - ANSUF)_'_ Agsur HE? (414)

I'JIc OCHOBHBIE MOTEPH B CBOOOTHOM MPOCTPAHCTBE, Lbfs, 4aCTh TOMOTHUTEIEHOTO OCIA0ICHHS U3-32 BIHSHUS
BOJSIHBIX MapoB, Fwyr, oOmiee ocrmabimeHne B aTMOC(HEPHBIX Ta3ax MPU YCIOBHUU OTCYTCTBHUS TOXISA, Agsur,
ocnabieHre B aTMOC(EpPHBIX ra3ax MpU YCIOBUM KaK OTCYTCTBHS, TaK U HANHYMS TOXKIA, Awsur B Awrsur,
MpUBEICHBI B TabmuIe 3.1.

4.2 Hoamoaenn 2. AHOMATbHOE pACHIPOCTPaHEHHE

Ucnons3yiite Meron, mpuBeAcHHBbIM B Jlomomnenun D ams pacuera OCHOBHBIX MOTEph IEpelayu, He
MIPEBBIIIIAEMBIX B TeueHHe P% BPEMEHHU BCIIEICTBHE aHOMAIBFHOTO PACIIPOCTPaHEHHUS, Lomo:

me2 = Lba + Agsur ab, (421)

rae Lva ompenensiercss uz ypaBHenus (D.8.1), a Agur — oOmiee ocnabnenune B atMocepHBIX razax st
MMOBEPXHOCTHOMN TPACChl, MPUBOIUTCS B Tabiuie 3.1.

4.3 IMoamonens 3. PacnpocTpaHeHue myTeM TPonoc(gepHOro paccestHust

Ucnonwayiite mMeron, npusencHHbli B JlonmomHenun E, ays pacueTa OCHOBHBIX IMOTEph Iepenadd, Lps, B
YCIIOBHSIX TPOTOc(hepHOro paccestHust coriacHo ypasuenuto (E.17).

PaccuuTaiite ocnabnenue Az peBbilIaeMoe B TedeHue (% BpeMeHH, Ha Tpacce ¢ Tporoc(epHbIM pacCcessHUEM.

BrinosHuTe nipeABapUTEIIbHBIC PACUYEThI IS YCIIOBHUH J0XK1/MOKPOT0 cHera, corsiacHo 1. C.2 [lononnenus C
JUTS y9aCTKa TPACCHI OT MepefaTduka 10 00IIero oo0beMa co ClIeyINMU BXOHBIMH JaHHBIMU:

e = Pire rpaTychl, (4.3.1a)
Pn = ieun rpatychl, (4.3.1b)
Nrainio = Nis masl, (4.3.1c)
Nrainni = Moy masl, (4.3.1d)
Orain = ey KM. (4.3.1e)

Coxpanure 3Ha4eHne Fuwr , paccuntantoe B 1. C.2, 1 0003HaubTe €ro Kak Fuyre:

Brruucnure YPOBCHb 3aMHpAHUA B OCaAKaxX JIsI YyJaCTKa TpacChbl OT HEpeAaTdrhKa OO0 06H_I€FO OG’LGMa,
HCIOJIb3YA BBIPAKCHUC!

A = A (1) 1B, (4.3.2)

BrimonauTe nipeBapuUTENbHBIE pacyeThl ISl YCIOBHMA JOXKII/MOKPOTO CHera, cornacHo 1. C.2 i ydacTka
Tpacchl OT MPUEMHHKA JI0 00IIEro 00beMa CO CIICIYIONUMH BXOIHBIMH JaHHBIMHU:

Do = Prove rpagycsl, (4.3.33)
O =Oron rpazycel, (4.3.3b)
Prainio =Ny masl, (4.3.3c)
Prainhi = Nev masl, (4.3.3d)
dyain =0rey KM. (4.3.3¢)

Coxpannte 3HaueHNe Fyyr, paccantannoe B 1. C.2, 1 0003HAYBTE €0 KakK Fuyrrx:

Breruncnure ypoBeHb 3aMHpaHHMS B OCajKax Mjs y4dacTKa TpPacchl OT NpPHEMHHKA IO oOmero oodnema,
HCIIOJIB3YSl BBIPAKEHUE:
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Ay = A (0) b, (4.3.4)

Jlnst o6oux y4acTkoB Tpacchl Aier(() — uTepaTuBHast GyHKIWMs, onucanHas B Jlononuenu |.

B Jononnennu 1 ¢pynxums Aier(q) ucnomssyer ¢pynkunio Qier(A), rae A mpuHMMaeT NpoOHbIE 3HAYCHUS.
®ynkims Qier(A) onpenesseTcs 1uist y4acTKOB TPACCHI C TPOHOCHEPHBIM PACCESHUEM COTIACHO BBIPAKEHHUIO:

Qiter (A) = Qrain(A)(%j + Qcaftropo( A)[l - %j ’ (435)

rae Qcatropo(A) ompenensiercs B m. B.5 [omonnenus B, a ¢pyHkums Qrain(A) ompenensiercst B 1. C.3. Qora
oTpeJieNicHa B paHee MPOBEICHHBIX MPeIBAPUTENLHBIX pacyerax B 1. C.2.

A; Teniepb ompenensieTcs BEIPaKEHIEM:

A Ay, @+ 0,018dtcv) + Ay, (l+o’018drcv) 1b. (436)
1+0,018&d

HUcnonesyiite Meton, npuseaeHHsbli B 1. F.3 Jlomonnenus F, ais pacuera ocnabieHust B aTMOC(EpHBIX ra3ax
BCJIEACTBHE BIIMSIHUS KUCJIOPOJA U BOASHBIX IApOB B YCIOBUSX KaK HAJIMYUS, TAK M OTCYTCTBUS JOXKAS IS
Tpacchl TPOMOCHEPHOTO paccesHUs. DTO TO3BOJNUT ONPEACTUTh 3HAYCHHUS Aos, Aws B Awrs, KOTOpHIC
BeIUHCIITIOTCS Mo ypaBHenusm (F.3.3a)—(F.3.3c).

Oowiee ocnabneHune B aTMOC(EPHBIX ra3ax B YCIOBHAX OTCYTCTBUSI JOXKAS ONPEIEIACTCS BBIPAXKCHUEM:

Ags = Avs + Ass 7B. (4.3.7)

Brruucnure ocHOBHBIC TOTEPU TIEpeIayuu AJIs MOAMOJIEIHN 3, HE MPEBLIIaeMbIe B TeueHue P% BpeMEHU:

me3 = Lbs + AZ + O'S(vartx + FWVI’FXXANI’S - A\Ns)+ Ags I[E’ (438)

rac vartx u varrx — paHeC COXPAHCHHLIC 3HAUCHHUA IJId YYACTKOB TPACChl, OTHOCAIIHNXCA K MNCPEAATUUKY U
MIPUEMHUKY, ONTUCaHHbIe B ypaBHeHU:X (4.3.1¢) u (4.3.3¢e).

44 Ioamonens 4. Ciopaanyeckuii cioii E

I/IOHOC(i)CpHOQ pacpoCTpaHCHUuC € MOMOMIBIO CIIOPAAUYCCKOro CJI0A E moxer OBITH CYIICCTBECHHBIM JJI
JJIMHHBIX TpAaCC U HA HU3KUX YaCTOTaX.

Ucnonezyiire metox B Jononnennu G s pacyeTa OCHOBHBIX NOTEPh Nepeaayn, Loms, HE MPEBBIIAEMBIX B
TeueHne P% BpeMeHH, 00YCIIOBIEHHBIX PACCESIHUEM B CIOpagnyeckoM cioe E:

Loma = Le nb, (4.4.1)

rie Lye onpenensercs ypaBaenuem (G.4.1). Cnenyer oTMETHTH, 4TO Ha 00OJIe€ BBICOKUX YaCTOTaX W/HITH JJIS
KOPOTKHX Tpacc 3HaYeHHE Lpe MOXKET OBITh CYIIECTBEHHO OOJIbIIIE.

5 O0benuHeHue pe3yabTaTOB MOAMOEN e

Pesynbrarel moamoeneli 0OBbEIMHSAIOTCSA COTJIACHO omnucaHuio B JlomojHeHMH J, ¢ I€NIbIO OTpa3HTh
CTATUCTUYECKYIO KOPPEJISILIUIO MEXKIY Pa3IMYHBIMU HOAMOIETISIMU.

[Monmonenu 1 u 2 B 3HAYUTEIHHON CTENIEHN KOPPEIUPYIOTCS, U UX 00bEIMHEHNE HA OCHOBE MOITHOCTH JJISt
MIPOTICHTA BPEMEHH, | pc, OOBSICHSIETCS B 1. 5.1.

[oagmonenu 3, 4 u xoMmOuMHanMa moamojesneil 1 1 2 B OCHOBHOM HEKOPpEIMpOBaHHBL il moiydeHus
CTaTUCTUYECKU MPABUIBHBIX PE3yJIbTATOB IS IPOLIEHTA BPEMEHH | pc AJIS1 HEKOPPEIMPOBAHHBIX TOAMOIENIEH
OOBIYHO TpeOyeTcsl paccuuTaTh U OOBEIMHUTH MOJHBIC paclpeelieHus moaMozenei B quanazone ot 0 1o
100%, ucnons3ys, HanpuMmep, Mmetoa MonTte-Kapio.
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B »TOM paznene onuchIBalOTCS J1Ba METO/Ia 00beUHEHHS TIoaMo/Ieeld. Korja ocHOBHBIC TOTEpH Mepeadn
TpeOYIOTCST TONBKO JJISl OJTHOTO WIIM HECKOJNBKUX 3HAYCHUH Tpc M CTOMMOCTD TIEPBOTO BBHIYHCICHUSI TTOTHBIX
pacopezie/icHUil HEONpPaBIAHHO BBICOKA, JOJDKEH MPUMEHITHCS METOJ, ONMCAHHBIA B 1. 5.2. DT0 maeT
MPUOJIMKEHHOE 3HAUCHUE HEKOPPEITUPOBAHHBIX CTATUCTHYECKUX JAHHBIX MMPOCTHIM CIIOCOOOM, KaK OIMCAHO
B Jlomonnenun J.

B m. 5.3 mokazana mporenypa, HEOOXOIUMas U TPaBUIBHOTO MOJICIUPOBAHUS HEKOPPEINPOBAHHBIX
CTaTHCTUYECKHX JAaHHBIX, Koraa Mojaeab WRPM ucnonb3yercs B paMKkax CUCTEMHOTO UMHUTATOPA C IIOMOIIHIO
Metoa0B MonTte-Kapio.

OcCHOBHBIE TTOTEPH TIepeIady, He MPEBhIMIaeMbIe B TEUEHHUE | pc BPEMEHH, OMPEIENIIoTCs Kak L.

B cnenyronix moxpasaenax BBOAUTCA apameTp Lm 11 ypaBieHns BO3MOKHBIME (P POBBIMU 3HAYCHHISIMH,
o0cyk1aeMbIMH B KoHIIe Jomonaenus J.

51 O0nequnenue moagmonaeseii 1 u 2

Mexanu3mbl moaMofeneil 1 u 2 KOppenupyroTcs ¥ OOBEIWHSIOTCS NSl TONyYeHHsST OCHOBHBIX TOTEPb
nepenayd, Lpmi2. CHauana ycraHoBuTe Lm paBHBIM HaMMEHBLIEMY W3 IBYX 3HAUYCHHH OCHOBHBIX HOTEPh
nepenayu, Loms 1 Lomz, BerurcneHHsIx B . 4.1 u 4.2 Beite. Toraa Lomi2 onpenensercs BEIpaKeHUEM:

Lo, =L, —10|og£to*°'l(LbWLm) +10*°'1(me2*““)] B (5.1.1)

5.2 Oobequuenne noagmozeneii 1 +2,3 u 4

MexaHu3Mbl OAMOICIIeH 3 U 4 He KOPPEITUPYIOTCS MKy CO00M 1 ¢ KoMOWHaIMen noamMoenei 1 u 2. Otu
TPH 3HAYEHWS OCHOBHBIX IOTEph IMepenadd OOBEAWHSIOTCSA, YTOOBI MONYyYHTh Lp crmocoOom, KOTOpHIi
anmpoOKCUMHUPYET OOBEIMHSEMbIE CTaTUCTHYecKue naHHble. CHavanma ycraHaBiuBaeM Lm paBHBIM
HaMMEHBIIEMY M3 BCEX TpeX 3HAYEHHH OCHOBHBIX MOTEph Tepenad, Lomi2, Lom3 U Lbms, BBIYHCICHHBIX B
mm. 5.1, 4.3 u 4.4 sere. Torna Ly onpegensiercs Kax:

L, =L, -5|ogb0‘°'2(Lb"ﬂ2‘Lm) +10702(toms=tm) 4 1970.2(Loma—Lm) 1. (5.2.1)

53 O0benHeHne MOAMO/IelIell ¢ HCT0JIb30BaHMeM HMHTATOpa MeToaoM Monte-Kapio

HekoppenupoBaHHbIe CTATUCTUYECKHUE JAHHBIC MEXTY MOAMOACIAMU 3, 4 U 00beIMHEHHEM MTOAMOIeCH 1 1
2 MoOryT OBITh HajJeKalUM o00pa3oM CMOJCIHPOBaHbBl B pamkax Metona Monte-Kapmo. Merton,
HpeILCTaBHeHHBIﬁ 3/1€Ch, ABJIKICTCA OUCHOYHBLIM, ITOCKOJIBKY ACTAJIM 3aBUCAT OT KOHerTHOﬁ peanunzanunun
metoaa Monte-Kapio.

Hist kaxaoi nurepanuy meroga MonTte-Kapio HeoOXoauMo MOy4YHUTh 3HaYSHNsI OCHOBHBIX MOTEPh Mepeaadn
Lbm12, Lbm3s ¥ Loms KaK yHKIIMIO HE3aBUCUMBIX NIEPEMEHHBIX 3HAYEHUH NPOLIEHTa BpeMeHH Tpc. To ecTh Ham0
BoIYUCIUTD Lbom12(Tpc1), Loma(Tpc2) ¥ Loma(Tpc3), tme Tpet, Tpez ¥ Tpez CTATUCTHUECKH HE3aBUCHMBIC U CITyYaitHO
reHepupoBaHHble 3HaueHus B auanazoHe or 0 go 100%. Ilorepm 3atem oObenuusitoTcs mo Qopmyse
CYMMHPOBaHHUSI MOLIHOCTH, YTOOBI MONYyYUTh OOIee 3HAU€HHE OCHOBHBIX MOTEph nepenaud, Lp. CHagana
yCTaHOBUTE Ly paBHBIM HaWMEHBIIEMY M3 TpeX 3HAYEHHH OCHOBHBIX MOTEph mepenadd, Lomi2, Lom3 ¥ Loma.
Torna L, onpenensercs Kak:

L =L, -10|ogbo‘°'1(me2‘Lm) +10 %M oms~tm) +10‘°'1(me4‘Lm)] 1. (5.3.1)

HauOosnee npocToil myTh MOJSyYyeHUs! PE3yJIbTATOB AJS JAHHOM IOAMOJENH — 3TO IPOrOH IOJIHOW MOJENIN
WRPM T1pu paza nnsg kaxnod urepanuu mo Meroxy Monte-Kapio, coxpaHsst pe3ynbTaThl pa3iIndHbBIX
MOIMOJIETIEH PU KaKAOM MIporoHe. BeruncnurensHast 3peKTHBHOCTE MOXKET OBITh yJTyUIlleHa, €CIIN yYecTb,
YTO BBIYMCIICHUS TOAMOJENEH B 1. 4 HE3aBUCHMEBI IPYT OT APYra, Tak YTO BO3MOXKHO BBIUYMCIIEHHE TOJIHKO
Tpedyemoii noamoaenu. K ToMmy ke npeaBapuTeNbHbIE PAcUeThl B . 3 MOKHO ONITUMHU3HPOBATh: HE BCE OHU
HYXXHBI Ul KaXI0W OJMOAEIN U MHOTHE PACUEThl HE 3aBUCST OT T pc.
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JlonmosiHeHue A

JAudpakunoHHbIe NOTEPH

Al Beenenne

Hudpaxnuonnsie notepu Lq (ab), He mpeBbimacMble B TedeHre PY% BpEeMEHH, BBIYUCISIOTCS KaK:

rue:
Lasph:  OudppakmmoHHBIE TTIOTEPH HaX cheprdecKoit 3emiieli, BRIMUCICHHBIE B 1. A.2, KOTOPBIiH
B CBOIO OUYepe/ib UCTIONb3YyeT AaHHbIe . A.3;
Loba: mudpakmuoHHBIE TOTEpH bymmMHTTOHAa [UI  pealbHOro  MpOoGWIs  TPacChl,
BBIUMCIICHHEIC B A .4,
Labs: mudpakmuoHHBIE TIOTEpH bymmMHTTOHAa IUIL  pealbHOro TPOQWIS  TPaccChl,
BEIUHCIICHHEIE B A.5.
A2 Judpakuuonnsie norepu Hajx cepuyeckoii 3emiiei

Hudpaxkauonnsie motepu Hax chepuyeckoil 3emield, He HpeBbIIIacMble B TeueHHE P% BpeMeHH, Ldsph,
PacCUUTHIBAIOTCS CICIYIOMINM 00pa3oM.

Paccuuraiite rpannyHoe paccTosHue npsamoit Bugumoctu (LoS) ans rmaakoi Tpaccsl:
dis = +/2a, -(,/0.00Ing, +,/0,001Nep ) KM, (A.2.1)

Ecnu d > dies, paccunraiite tudpakiinOHHBIC MOTEPH, UCTIONB3YsT METO B 1. A.3, HIDKE, ISl 8dit = @p, YTOOBI
MONY4YHTh 3HaueHWe Lgr, ¥ ycTaHOBUTH Lasph paBHBIM Lg. HHKakuX IOMONHUTENBHBIX pPacueToOB
T paKIHOHHBIX TOTEPh HAJA chepuuecKoi 3emiell MPOBOIUTH HE HAMIO.

B npotuBHOM cilydae mpooInKainTe CaeayoIuM 00pa3oM.

BbIyncinTe HAaMMEHBINYIO BBICOTY MPOCBETa, N, MeXy Tpaccoi Haj HCKPUBICHHON MOBEPXHOCTHIO 3eMJIH
JIy4OM MEXIy aHTEHHaMU, UCII0JIb3Yys BBIPAKEHUE:

d? d?
Nep — sooa—1 dy+ | rep —5ooa—2 d,
h = P , P M, (A.2.2)
riae:
d, = % A+ b) K, (A.2.23)

m+1 n 1 3c 3m
b =2/——cos|—~ + —arccos |~ [—— ||, (A.2.2¢)
3m 3 3 2\ (m+1)

rae GyHKIMS arccos BBIAAeT 3HAUCHHE yTiIa B paiuaHax.

h,, — h
c=_—*2 ™ (A.2.2d)
htep + hrep
2
m = _ 250d° (A.2.2e)

a, (e, +hyep) '
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Brruucnure HeO6XO,I[I/IMYIO BBICOTY IPOCBCTA, hreq, JJIA HYJICBBIX ):[I/I(bpaKLII/IOHHLIX MOTEPh, OMPLCACITACMYIO
BBIPpAKCHUEM

d,d

Nreg = 17,456 M. (A23)

Eciu h > hyeg, aubpakimonusie motepu Ham chepudeckoir 3emuteit, Laspn, paBHBI Hymro. Hukakux
JIOTIOJTHUTEIIBHBIX pacyeToOB NU(PAKIUOHHBIX TIOTEPh HaJI ChepruecKoi 3emiieli MPOBOAUTh HE TPEOyeTCsl.

B npoTuBHOM cityyae MpoAoiKaiTe CIeAYIOIIMM 00pa3oM:

Paccunraiite mMomudunmpoBaHHbiii 3QQGEKTUBHBIA pangnyc 3eMIIH, 8em, KOTOPHIA IMO3BOJIUT OIPENEITHThH
TPaHUILy MPSIMOM BUANMOCTH HA PACCTOSHUU 0, ONPEACTIEMYIO BEIPAKCHUEM:

2
d
=500 ———— KM. (A.2.4)
\ htep + \ hrep
Jis momyueHus Lgr MCTIONB3YHTE METOI, ONTMCAHHBIN B 1. A.3 11 Adit = 8em -

Ecnu 3Hauenune Lgr oTpuniaTensHoe, qudpakioHHbIE TOTepH Hax cepudeckoit 3emmeit, Lasph, paBHBI HYITIO
W HHUKAaKHX JIOTIOJIHUTEBHBIX pacueToB AM(PAKIMOHHBIX MOTEPh Hal chepudeckoil 3emieil MpoBOIUTh He
TpeOyeTcs.

B potuBHOM citydae mpofomkaiTe cieayrommM 00pa3oM:
Paccuwnraiite mudpakmoHHbIe IOTEpH HaA chepruIecKoi 3emMileli myTeM HHTEPIIOISIINN:

Lospn = [1 = 7 [Lun. (A.2.5)

req

A3 IlepBoIii WwieH ypaBHeHHs NOTePh 3a c4eT Auppakunu Hax cheprnueckoi 3emiie

B sTom nozpaszene npuBoAUTCS METOA pacuera qudpakiuuu Haa chepudeckoi 3emielt ¢ NCTIOIb30BaHUEM
TOJBKO MEpPBOT0 wWieHa OcTaToyHoro psiga. OH (opmupyeT YacTh MOJHOrO AUGPPAKIMOHHOIO METOa,
OIMCHIBAEMOTO B II. A.2, BBIIIE, JUIS TIOJYYEHHS OTEPh 32 CYeT JU(PAKIUH C yI4ETOM IepBOro wieHa L s
JaHHOTO 3P QEKTUBHOrO paanyca 3eMiH, ad. SHAUCHHE adi onpenensercs B . A.2.

VCTaHOBUTE & = Erand U G = Gland, I/1€ 3HAYEHMS Erland M Oland BXOJIAT B Tabmumy 2.3.1. Paccumraiite Lat,
rcrnons3ys ypaBaeHus (A.3.2)—(A.3.8) u 0003HaubTE pe3yIbTaT KaK Lgtand.

YCTaHOBUTE & = Ersea U G = Osea, TTIC Ersea U Osea BXOIAT B TaONmIry 2.3.1.
Paccuwuraiite Lgr, ucrionb3ys ypaBHenus (A.3.2)—(A.3.8) u 06003HaubTe pe3ysbTaT Kak Lfsea.

Hudpaxknronnsie motepu Hall cdepudeckoi 3emiiel, ompezaessieMble MEPBBIM YICHOM, B 3TOM cCllydae
OTIPEIEIISIOTCS KaK:

Late = ©Olgstsea™ @ —®)Lystiang: (A3.1)

IJIe ® — 4acTh TPACChl, MPOXO/ISINas HaJ MOPEM, U IIpUBeaecHHas B Tadmuie 3.1.

Haunume BbIYUCTIEHUA, KONMOpble HYIHCHO 6bINOJIHUMb 08a2#CObL

HopmupoBanHslii k03¢ hUIIEHT MOTHON TPOBOAMMOCTH MOBEPXHOCTH AJIsl TOPU30HTANBHON M BEPTHKAIEHON
MOJIIPU3ALIVHN:

_ya
Ky =0036(ag )™ [(e, — 1)? + @80/ f)?] (ropusontamshas)  (A.3.23)

12
Ky = K4 [8? + (186/f)2] (BepTHKATIbHAS). (A.3.2b)
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Brruucnure napamMeTp 3a3eMIICHUS/ HOJ'ISIpI/I3aI_II/IOHHblf/’I napameTp:

_1+16K?+0,67K*

= , A33
b 1+4,5K?* +153K* (A33)
rae K —»asto Ky mim Ky B 3aBUCHMOCTH OT THIIA MOJISIPU3ALUH, CM. Tpol B Tabmume 2.2.1.
HopmupoBanHoe paccTosHHE:
3
X = 21888 Lz d. (A.3.4)
Agit
HopMupoBaHHEIE BBICOTHI IIepeIaTYNKA M MPUEMHHKA:
u3
f 2
Y, = 095758 | — | h,, (A.3.53)
Ayt
U3
f 2
Y, = 095753 | — | h,. (A.3.5b)
Ayt
PaccuuTaiiTe uieH s pacCTOSHHUS, HCIIONB3Ys BBIPasKEHHE:
11+10log(X)—-17,6 X mt X 21,6
—20log(X)—5,6488X s X <1,6.
Omnpenenure QpyHKIHIO HOPMUPOBAHHOM BBICOTHI, UCTIONIB3YsI BEIpAKEHUE:
17,6(B-11)%° —5log(B -11) -8 B>2,
G(y)= |t OB LY ~5log(B -1 ipH (A3.7)
—20log(B +0,1B%) B IPYTUXCIyYasx,
rue:
B=BY. (A.3.73)
Orpannybte G(Y) Tak, yroosr G(Y) > 2 + 20 log K.
Teneps nepBeIil wieH U(PAKIHOHHBIX OTEPh HaJl chepruuecKoil 3emiteii onpeaenseTcs Kak:
Ly =—Fy —G(Y,)-G(Y,) 1b. (A.3.8)

A4 JAudpakuuonHbie noTepu By WIMHITOHA 1JIS1 peajibHOTO NPoQuIIs

Jundpakiponnsie notepu byummHrTona i peansHoro npoguis Tpacesl, Ldpa, pPACCIUTHIBAIOTCS CIIETYIOIIAM
o0pazom.

B Hmkecnenyrommx ypaBHeHUAX K03 QUITMEHTHI HAKIIOHOB PACCUUTHIBAIOTCS B M/KM OTHOCHTEJILHO 0a30BOM
JIMHUH, COEIUHSIOIEH YPOBEHb MOPSI Ha CTOPOHE MepeJaTunKa ¢ YPOBHEM MOpPS Ha CTOPOHE IIPUEMHUKA.

HaﬁnnTe MMPOMCIKYTOYHYIO TOUKY HpO(i)I/IJ'IH ¢ HanOoJIee BEICOKUM HAKIIOHOM JIMHUH OT nepeaaryrka K ,I[aHHOﬁ
TOYKE.

h+500c d,(d —d; |- h,
P (g ) i M/KM, (A.4.1)

S, =max

tim

rIe uHaeKe npoduiis | mpuHUMaeT 3Ha4eHus ot 2 1o N — 1.

PaccuwnTaliTe HaKJIOH IMHUU MCKAY MNEPEAATYNKOM U MPUEMHUKOM B IIPCATIOJIOKCHNN TPACChI LoS:



Pex. MC3-R P.2001-1 23

Sy =2yt M/KM. (A.4.2)
Tenepb CJIICOYCT paCCMOTPETH ABa Cirydas.

Cnyuau 1. Tpacca aensemcs nunuel npamou suoumocmu (LoS) ons agpghexmuenoi kpususuvr 3emau, He
npeagvliiaemoti ¢ meuenue p% epemenu

Ecmu Siim < Sir, TO Tpacca COOTBETCTBYET MPSIMOM BUIUMOCTH.

Haiigure mpomMexxyTOdHYI0 TOUKY MTPO(HIS ¢ HANOOIBITUM ITapaMeTpOM JUPPaKIUH, V:

Vi =max{[hi +500c, d,(d—d,)- “S(d‘f;}*h“d‘} k%’ﬂgz_ddi)} (A4.3)

rIe uHaeKe npoduiis | mpuHUMaeT 3Ha4eHus ot 2 o N — 1.

B »Tom ClIydyac IOTECpH 3a CYET I[I/I(bpaKHI/II/I Ha KIMHOBHUJIHOM IMPEIATCTBUU JIA TOYKHU BYJ'IJ'II/IHFTOHa
ONpE€aCIAOTCA KaK:

Lobka = I (Vina) ab, (A4.49)
rae GyHKIws J onpenesnsiercss ypaBHeHHeM ¢ ABymst gacTsamu (3.12.1).

Cnyuaii 2. Tpacca saensemcs JauHuell HenpaAMOU GUOUMOCMU Uy 3a2opuzoHmuol aunuell (NLoS)
IhhexmueHoU KpususHvl 3eMiau, He NPesblutaemoll 6 meyeHue p% epemeHu

Ecmu Stim = Sy, TO Tpacca siBisiercst muaneii NLoS.

HaiinuTte npoMexxyTouHy0 TOUKY NpoduiIs ¢ HanOOIbIINM HAKJIOHOM JIMHUM OT IPUEMHHUKA K JAHHOW TOUYKE.

h, +500¢, d;(d —d;)-h,
S;im = Max M/KM, (A.4.5)

/i€ MHAEKC PO | MpUHUMAaeT 3HaYeHHs oT 2 1o N — 1.
Paccuwnraiite paccTosiHue OT TOUKH ByITMHTTOHA JI0 TIepeaTInKa;

_ hrs — hts + Srimd
db = W KM. (A46)

PaccuuTaiite mapameTp Tudpakiu, vy, Ui TOYKH bymMHITOHA!

h.(d-d.)+h.d 0,002d
v, =| h, +S, d ——% bl s b} ’ . AA4T
b |: ts tim“~'b d ldb(d _db) ( )
B 3TOM cnyqae HOTepI/I Ha KIIMHOBHUJIHOM HpeHHTCTBI/H/I JJIs1 TOYKHN Ey.]'IJ'H/IHI‘TOHa COCTABJIAROT.
Lioka =J (Vb) nb, (A.4.8)

rie GyHkus J onpenensiercss ypaBHeHUEeM ¢ AByMst yacTsmu (3.12.1).

Hnst 3HaueHHuss Lawka, paccumtanHoro mno ¢opmynam (A.4.4) wmm (A.4.8), audpaknHoHHBIE TOTEPU
BynnuHrrona Ha Tpacce B 3TOM Cily4ae ONpEAEIsIOTCs Kak:

Luba = Lapka + {1— exp(%ﬂ(lm 0,02d) 1b. (A.4.9)

A5 Judpaxuuonnpie norepu ByaJMHITOHA 1J151 TEOPETHYECKOTO IIAIKOT0 MPOPUIIA

B aTOM pasnene BeIUUCIIAOTCA AU(PAKIMOHHBIC NOTEpU BysumMHrTOHA JUIst PO TPACChl, UMEHOIIETO
POMEXYTOYHbIE TOYKH Ha TEX )K€ PACCTOSHHSAX, YTO U B PeaJbHOM Mpoduiie, HO CO BCEMH BBICOTAMU HA
MECTHOCTH, YCTAQHOBJICHHBIMH B HyJb. BBICOTHI MNepeAaTyMka W NPUEMHHKA BBINIE 3TOr0 Mpoduiis
0003Ha4ar0TCst KaK Niep ¥ Nrep, COOTBETCTBEHHO.
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Pesynbrupyromue qudpakiiioHHbIE OTEPH, Ldbs, BBIYUCISIOTCS CAEAYIOIUM 00pa3oM.

B Hmkecnenyrommx ypaBHEHUSIX KO3 (QUIIMEHTH HAKIIOHOB PACCYUTHIBAIOTCS B M/KM OTHOCHUTEIHHO 0a30BOH
JIUHWH, COCTUHSIONICH YPOBEHh MOPSI HA CTOPOHE TIepeIaTurKa ¢ YPOBHEM MOPS Ha CTOPOHE IPUEMHHUKA.

Haiinute npoMexyTOYHYIO TOYKY IPOQHIS ¢ CaMbIM KPYTHIM HAaKJIOHOM JIMHHM OT MepeaTyrKa K JaHHON
TOYKE OTHOCHUTENIBHO IIPSIMOM JIMHUH, COEANHSIOIIEH YPOBHHA MOPSI HA CTOPOHAX TEPMHUHAIIOB.

500(d-d;) h

Sim = max{% - WM, (A5.1)
i

rIe uHaeKe npoduiis | mpuHUMaeT 3Ha4eHus ot 2 o N — 1.

BeruuciuTe yros Mecta nmpueMHHKA, €ClIM CMOTPETh CO CTOPOHBI TepenaTduka, mpeanoaras, 4To Tpacca

SIBJISICTCSI JIMHUEH TTPSMON BUIMMOCTH:
_ hrep - htep

Sy = g M/KM. (A5.2)

Teneps cnegyeT paccMOTPETh IBa CIydas.

Cnyuaii 1. Tpacca sasnsemcs tunuel npamo 6uoUMocmu 05t dPHekmuerno2o paouyca 3emiu, npesulutaemozo
6 meuenue p% epemenu

Ecmu Stim < S, TO Tpacca siBisieTcsl TUHUEH NPSIMOI BUIAMMOCTH.
Haiigure mpomMexxyTOdHYIO TOUKY MTPO(UIS ¢ HANOOIBITUM ITapaMeTPOM JUPPAKIUH, V:

500d,(d —d;) he(d—di)+hedi | [0,002d
a d add—d)[’

p

Vo = Max (A5.3)

max

rae uHaeKe npoduis | mpuHUMaeT 3Ha4eHus ot 2 1o N — 1.

JludpakimoHHble NOTepH ByJIMHITOHA 171 TEOPETUYECKOTO TIIaKOTO TPO(GUIISE MECTHOCTH OTIPEIEISIOTCS
KaK:
Lobts = I (Vi) zb, (A5.4)

rae hyukiws J(v) onpenensercs ypaBHeHHeM ¢ AByMs dacTsmu (3.12.1).

Cnyuau 2. Tpacca sisnsemes aunueti NLoS ons a¢hghexmuenozo paouyca 3emnu, npegvliiaemoz2o 6 meyeHue
p% epemenu

Ecnu Stim 2 Sir, To Tpacca siBisiercst nmuaueii NLoS.

HaiinuTe npoMexxyTouHyI0 TOUKY NpoduiIs ¢ HanOOIbIIMM HAKJIOHOM JIMHUM OT IPUEMHHUKA K JAHHOW TOUKE.

500d, h
Stim = Max Lo M/KM, (A5.5)
e uHAeKC npoduiis | mpuHUMaeT 3HaYeHus ot 2 o0 N — 1.
Paccuuratite pPacCTOAHUE OT TOYKHU By.]'IJ'II/IHFTOHa A0 nepeaarymka:
Moo o +Syid
dy =T KM. (A.5.6)

S'[im +S rim
PaccuuTaiite mapameTp Tupakium, vy, JUisd TOYKH byIuiHTTOHA!

htep (d - db)+ hrepdb :| 0,002d

= : - . AS5.7
Vp |:htep+stlmdb d ldb(d—db) ( S )

B sToM ciiyuae morepu Ha KIMHOBUIAHOM IMPEHSATCTBHU I TOYKM ByJUIMHITOHA MPU TJIaJKOM Hpoduie
3a1aI0TCA KaK:

Labks = I (V) nb, (A.5.8)
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rae ¢pyukus J(v) onpenessieTcss ypaBHEHHEM ¢ ABYMS dacTsamu (3.12.1).

Hudpaknronnsie notepu BymauHrTOHA 1151 TI1aJKOH Tpacchl 3aJaf0TCsl ypaBHEHHEM:

Labs = Lypis + 1—exp(%j (10+0,02d) nb. (A.5.9)

Jomnonnenune B
YcuiieHue 1 3aMUPAHUS B YCJIOBUSIX ICHOTO Heda

B.1 BBenenue

B sTom [lomomHeHNN IPUBOANTCS pacdeT YCHUIICHUS W 3aMHUPAaHUAN B yCIOBHSIX sICHOTO Heba. B pasmene B.2
BBIUMCIISCTCS MOKa3aTeNnb Qoca, CBA3AHHBIN C KIIMMATOM M 3aBUCSIIMNA OT TPACChl, KOTOPBIA TpeOyeTcs it
bynkimu Qcaf(A), onpenenennoi B 1. B.4. Qcaf(A) MOXeET ObITh 3alpoIleH MHOTO pa3 Ul OJHON U TOW Ke
tpacchl. Qcaf(A) MOKa3bIBAET MPOILEHT BPEMEHH MPU TOXKIE, B TEUYECHHE KOTOPOrO YPOBEHb 3aMHpaHUil
MPEBBINACT MEIUAHHBI YPOBCHb CHTHAIa B YCIOBHSAX OTCYTCTBUS HOXIA. Qcaf(A) HCHONMB3yeTCs st
MOBEPXHOCTHBIX Tpacc. B pasaene B.5 ompenenena ¢hyHkiust Qcatropo(A), KOTOpas UCHOIB3YETCS IS TPace
C TporochEPHBIM PaCCESTHHEM.

B.2 XapakTepuCTHKA HHTEHCHBHOCTH MHOI0JIy4€BOI0 PacipoCTPaHeHUus

[lepBast yacTh pacuera 3aMHpaHHUIl BCJIEICTBHE MHOTOJYYEBOCTH XapaKTepU3yeT YPOBEHb MHOTOJIyYEBOTO
pacnpocTpaHeHHs [Tl TaHHOW TPacChl. DTO MPEABAPUTENBHBIN pacdeT, KOTOPhIA MOMKeH OBITH BHITIOJHEH
OJIMH pa3 JuId JaHHOM Tpacchl U YacTOTHI.

Koaddument, mnpencTapisromiuii  CTATUCTHKY BEPTHKAIBHOIO TpajleHTa HW3MEHEHHUs TOoKazaTels
pedpakiuy, onpeaenseTcs Kax:

K =10 (460002 MNaesm) (B2.1)

[MapameTp Ngesmi XapakTepuszyeT ypoBeHb HHTEHCHBHOCTH MHOTOJYYEBOTO PACHpPOCTPAHEHHS IS CPeIHeH
TouKH Tpaccel. OH npuBeneH B Tabiuue 3.1 ¥ monydeH, Kak onucaHo B 1. 3.4.2.

Teopernueckass XapaKTepUCTHKA IPOIICHTa BPEMEHHM OTCYTCTBHS 3aMHUPAHUN B HAMXYAIIANA MECSI] ISt
ydacTKa KPUBOH pacrpeaeNicHus ¢ TITyOOKHME 3aMUPAHUSIME PACCUUTBIBACTCS CIEAYIOMUM 00pa3oM. MeTon
pacyeTa 3aBUCUT OT TOro, siBiseTcss Ju Tpacca Tpaccoil LoS wmnu NLoS s MenuaHHOro BpeMEHH,
ompeaensieMoro B 1. 3.7.

na mpaccwi ¢ npsmoii guoumocmoio (LoS):

PaccuuTaiiTe TeopeTHUECKHMiI TOJIOBOM TIPOIIEHT BPEMEHH OTCYTCTBUSI 3aMupaHuii, Qoca, HCHONB3YS
MIpOLEAYpPY, NPUBEACHHYIO B pasaeine B.3, mpu cieayromux BXOIHBIX TaHHBIX:

d, =d KM, (B.2.2a)
€a =Ep Mpaz, (B.2.2b)
hca = th M, (822C)

rne d, g u hio npuBenens! B Tabnuue 3.1 u paccuuransl B ni. 3.2 u 3.3.
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s mpaccer NLoS:

B ciyuae tpaccst NLoS Teoperndeckoe BpeMsi OTCYTCTBHS 3aMHUPAHHUHA BBIYUCIACTCS TSI KAKIONH aHTEHHBI
JI0 ee paJrorOpH30HTa U BEIOMpaeTcs OOIBIINI 13 IBYX Pe3yIbTaTOB, KaK MTOKa3aHO HIDKE.

Brruncnure TeopeTnueckuii ToA0BOM MPOLIEHT BPEMEHU OTCYTCTBHA 3aMHMpaHHUI Ha CTOPOHE IMepenaTuuKa,
Qocat, ICTIONB3YS IPOLIETYPY, TPUBEACHHYIO B 1. B.3 mpu creyomux BXOIHBIX TaHHBIX:

de, =y KM, (B.2.3a)
€ =|6t| Mpafs, (B.2.3b)
h,, =min (hg,h) mpu i =i, M, (B.2.3c)

rae di, 6, his ¥ iir mpuBeaeHs! B Tabmuie 3.1.

Brruncnure TeopeTrueckuil rol0BOH MPOIEHT BPEMEHH OTCYTCTBHSA 3aMUpaHUH Ha CTOPOHE NPHEMHHUKA,
Qocar, HCTIONB3YS NPOLEAYPY, IPUBEACHHYIO B II. B.3 npu cienyrommx BXOIHBIX JaHHBIX:

de, =d,, KM, (B.2.4a)
€ca =|9r| Mpa, (B.2.4b)
he, =min(h,,h,) mpu i =i, M, (B.2.4c)

rae dir, Or, hes ¥ iy mpuBeeHb! B Tabmurie 3.1 u BerUUCasoTes B 1. 3.3 u 3.7.

TeopeTuueckuii ToIOBON MPOIIEHT BPEMEHN OTCYTCTBHS 3aMUPAHUHN ISl BCEH Tpacchl paBeH HAUOONIbIIEMY
BpPEMEHH, OTY4YEHHOMY AJIS IepeJaTyiKa U IPUEMHUKA!

QOca =max (Q0cat’Q0car) %. (B.2.5)

B.3 Pacuer TeopeTHyecKoro roq0Boro NPoueHTa BpeMeHH OTCYTCTBMA 3aMHPaHU

B »TOM pasnene npousBOAUTCS pacueT TEOPETUYECKOTO MOIOBOTO ITPOLIEHTA BPEMEHN OTCYTCTBUS 3aMUPAHU,
Qoca. Pacuer B 1. B.2 HeoOxoaumo npousBecty MO0 OJUH MO0 [1Ba pa3a B 3aBUCUMOCTH OT THIIA TPACCHI.
Jlnst aToro TpeOyIoTCs TPU BXOAHBIX mapamerpa Oca, &ca M Nca, KOTOPBIE YKa3bIBAIOTCS KAXKIIBIH pa3, KOraa
o0pamarTcs K JaHHOMY pas/ery.

PaccuuraiiTe TeOpeTHUECKUI NPOLEHT BPEMEHHU OTCYTCTBUS 3aMUPaHUil B HAMXYAIIHA MECSILL:
—1,29 -0,
Oy = Kd3 1+, )% £081070:0008%a %, (B.3.1)

riae K paccuntsiBaercst B paszene B.2, a f npuseneno B tabmmie 3.1.

Paccuuraiite norapudmuiecknii KO3PPHUIUEHT KIMMATHYECKOTO MPeoOpa3oBaHMsL:

C, :10,5—5,6Iog[1,1+|cos(2¢mn)|°’7]— 2,710g(d, )+17log(l+e.,)  |dma| < 45° (B.3.2a)

C, =1O,5—5,6|0g[1,1—|cos(2(1)mn )0’7]— 2,7l0g(d,, )+1,7log(l+¢,) B apyrux ciydasx, (B.3.2b)

1€ Gmn — HIUPOTA CPEIHEH TOUKH TPACCHI, KOTOpas MpuBeacHa B Tabnuie 3.1.
Ecmu Cy > 10,8, ycranosute Cy = 10,8.

PaccuuraiiTe TeopeTuueckuii rog0BOM MPOLIEHT BPEMEHU OTCYTCTBUS 3aMUPAHUI:

Qu =10,  %. (B.3.3)
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B.4 IIpoueHT BpeMeHH MpeBbINIEHUs] 3aJaHHOTO YPOBHA 3aMHUPAHMii B YCJIOBHSIX SICHOTO He0a
Ha MOBEPXHOCTHOI1 Tpacce

B stom paszzene onpenensiercs pyHkuus Qcaf(A), KOTOpast yKa3bIBaeT MPU YCIOBUH A0S IPOIEHT BPEMEHH
MPEBBIIICHHS JJAHHOTO YPOBHSI 3aMUpaHuii (B 1B, HUKE MEIMaHHOTO YPOBHS CUTHANA). MeTo/1 IPUMEHHUM KaK
s 3amupanwii (A > 0, korga q < 50%), Tak u g yeunerns curaana (A < 0, korna g > 50%), u Bergaet 50%
IUTE METUaHHOTO ypoBHS curHaia (A = 0). DTOT pacder, BO3MOXHO, TOTPeOyeTCs BHIITOIHATH HECKOIBKO pa3
B paMKax JaHHOTO METOJia JUII COBMECTHBIX 3aMHPAaHUN B YCJIOBHUSAX SCHOTO HeOa M MPU Ocaukax Jis
MMOBEPXHOCTHOM TPACChI, KaK Moka3aHo B 1. 4.1.

Jnst Beramcienuss Qcaf(A) Tpebyercs 3nauenue Qoca, paccuntantoe B B.2, Boimie. JIsi qaHHO#M Tpaccel
9qacTOThl 3Ha4YeHHe Qoca HAJAO pacCYMTaTh TOJNBKO OMUH pa3. 3areM (yHKIUsS Qcaf(A) MOXKET OBITH
HCTOJIb30BaHa CTOJBKO pa3, CKOJNbKO Tpedyercs B 1. 4.1.

Korma A > 0, Qcaf(A) onpeensiercst Kak:

Q. (A)=1001—exp[-10°%%AIn2) %, (B.4.1)
rac.

=24+ (140310004 f100%%4) q + 4,3 10004 1 A , B.4.1a
d, =2+(1+0, o +4, 200 (B.4.13)
g, =3,576—1,955-log(Q,..) - (B.4.1b)

Korma A < 0, 3nauenune Qcaf(A) onpenensercs Kak:
Q.. (A)=100exp[-10°%%A In(2)] %, (B.4.2)
0, =8+ (1+0,3-10%%% )(100'035“{% +12(1o°'°5’* —%ﬂ , (B.4.2a)
0, =—4,05-2,35l09(Q,. )- (B.4.2h)
B.5 IIpoueHT BpeMeHU NpeBbIIIEHUS] 33JJaHHOT0 YPOBHS 3aMHPAHHMI B YCJOBHMSIX SICHOr0 Hela

Ha TponocdepHoii Tpacce

B stom pasmene onpenensercs GyHKIHS Qcaftropo(A), KOTOpas yKas3bIBAeT MPH YCIAOBHU OTCYTCTBHS OIS
MIPOLIEHT BPEMEHH MPEBBIIIICHUS JAHHOTO YPOBHS 3aMUpaHuii (B 1b HIke METMaHHOTO YPOBHSI CUTHANA). DTOT
pacder, BO3MOXHO, Ha [0 BEITIOJHHUTH HECKOJILKO pa3 B paMKaX JaHHOTO METO/Ia JJIi COBMECTHBIX 3aMUpPaHUI
B YCJIOBUS SICHOTO He0Oa M 0CaJKOB JIJIsl TPONOC(hEpHON Tpacchl, KaK MOKa3aHo B 1. 4.3.

B WRPM mnpearonaraercsi, 4To yCHUICHHE U 3aMUPaHUSI B YCIOBUSX SCHOT'O He0a OTCYTCTBYIOT Ha HAKJIIOHHBIX
Tpaccax MEXIy TepMHHaJaMHd M OOIIKUM 00BeMOM TpomocgepHoro paccesHus. PacmpenerneHne ypoBHS
3aMHpaHUH TO3TOMY SIBISIETCS CTYNEHYIAaTOW QyHKITHEH:

Qcaftropd A) =100 %, A<O, (B.5.13)
QeatropdA) =0 %, B Apyrux ciydasx. (B.5.1b)

Qoca HEe TpeOyeTCs BEIUMCIIATD AJIs TPACC TPOMOCHEPHOT0 PacCesiHU.
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Honoanenne C
3amMupaHusi W3-3a BJUSAHUS 0CATKOB

Cl BBenenne

Hcnonb3yercs ntepaTuBHas Npoueaypa, YT00bl 00BETUHUTE 3aMUPAHHS H3-32 BIUSIHUS 0CAJKOB M 3aMUPaHUS
BCJIEICTBHE MHOTOJIyYEBOCTH JUIsl MOBEPXHOCTHOM Tpacchl, Kak omucaHo B 1. 4.1, U Ui 3aMUpaHuil U3-3a
BIUSTHUS OCA/IKOB Ha JIBYX Y9acTKax TPacchl OT TepMUHAIA J0 o0mero oobema, kKak onucano B 1. 4.3. Takum
00pa30M, BEIYMCIICHUS], OTIMCHIBAEMBIC B HACTOSIIEM J{OTTOTHEHUH, HCTIOIB3YIOTCS IS TPEX PA3INIHBIX TPACC
C KIIMMAaTUYEeCKUMU MapaMeTpaMH, MOJTyYeHHBIMHU JJIsl LIEHTPa KaXKA0H TPacchl.

HeoOxomumo BBITONHWUTH TpeaBapHUTENbHBIE Imaru, omucaHHsle B 1. C.2, mpexne YeM TNPUMEHSATh
WTEPATUBHYIO MPOLEAYPY IS KaXKI0H U3 3TUX TPEX Tpacc.

B pasmene C.3 ompeaensiercss yHkIust Qrain(A), TpeOyemas ntepaTuBHOM (yHKIHeH Aier(]), omrcaHHON
B JlononHenuu I, coracHo MexaHu3MaM, ONpeIeICHHBIM B COOTBETCTBYIOILIEM pa3zene Ii. 4.

C.2 Hpe[[Bapl/lTeJ'[])HI)Ie BBIYHUCJICHUSA
HpCILBapI/ITCHLHBIe BBIYHCJICHUA Tp€6y10T CJICAYIOIINX BXOAHBIX JAaHHBIX!

- J10JITOTa M IMPOTa IS MONYYEHHS KITMMATHYECKHUX MapaMeTPOB 0K/ 0003HAYAK0TCA 31€Ch KaK On
U Qe.

- BEBICOTBHI KOHEUHBIX TOUEK TpacChl AJIA BEIYUCIICHUA KOJINYECTBA OCAAKOB, 0603HaanOTCH 3J1€Ch KaK
Nrainto ¥ Nrainhi (Masl).

- JlniHa Tpacchl 1Sl BBIYMCICHUN TIPH HATMIUU 0K, Orain, (KM).
3HaueHUs 3TUX IATU BXOJHBIX NTAPaMETPOB 3aJak0TCS TP 00pallleHUH K TaHHOMY pa3jeiny B il 4.1 u 4.3.

Haiinute 3nauenus Prs, Mt u B anst ¢n 11 ¢e 13 daiinor nanubix "Esarain Pr6_v5.txt", "Esarain Mt v5.txt" u
"Esarain_Beta v5.txt", cOOTBETCTBEHHO.

Haiinure cpeiHio BEICOTY H30TEPMBI HYJIEBOTO rpajyca, ho, (B KM BBIIIE YPOBHS MODPS) [UTS On U e U3 (aitna
nmagHbeix "h0.txt".

BbrurciinTe CpeiHIO0 BBICOTY BbIMAAeHUs 0K, Nr, (B M HaJl ypOBHEM MOP):

hg =360+1000h, masl. (C.2.1)

N3meHeHue BBICOTHI BBIMAJCHUS JTOXKIS B T€UEHHE CPEAHETO rojia YUUTHIBAETCA C MOMOIIBIO IUCKPETHOTO
pacrpeiesieH!s BEpOsITHOCTEH B MHTEpBajiax BeICOTHI InprHON 100 M, npuBeneHHbIX B Tadbnune C.2.1.

Brruucnure MaKCUMAJIbHYIO BBICOTY BbIIIAJICHUA JOXKIA, UCIIOJIb3Y BBIPAXKCHHUC!

Newon = Ny + 2400, (C.2.2)

Rtop

rae koHctanta 2400 — pa3HMIIA BBICOT, COOTBETCTBYIOIIAs MaKCUMAaIbHOMY HHTEpPBAJYy paclpeaciieHus
BBICOTHI BEITIazieHus mox s B Tabauie C.2.1, To ecth misg h = 49,

Tpacca momkHa OBITH KiaccuuIMpoBaHA Kak Tpacca "¢ gokiaem" wiau Tpacca "Oe3 moxas". Ora
knaccugukanus ucrnonssyercs B 1. C.3.

Ecmu Prs = 0 wiit Nrainio > hriop, TO Tpacca kimaccupuumpyercst kak tpacca "0e3 moxasa". B srom ciydae
ycranoBute Fuyr = 0, Qora = 0 1 mporrycTuTe OCTaNbHBIE BEIYUCICHHUS B JIAHHOM TI0/Ipasjiene. 3HaUeHUe dTHX
4JIeHOB ompenensercs Hwke B ypaBHeHUsX (C.2.4) u (C.2.12).
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TABJIMLA C.2.1

Pacnpenesienue BeposiTHOCTEeH BbICOTHI BbINAEHUST 0K

HNupexc OrtH. BbIcOTa H BepositHocTh Hupexc OtH. BbIcOT2 H BepositHocTh

n (m) I n (m) 7

1 —2400 0,000555 26 100 0,049589
2 —2300 0,000802 27 200 0,048439
3 —2200 0,001139 28 300 0,046583
4 —2100 0,001594 29 400 0,044104
5 —2000 0,002196 30 500 0,041110
6 —1900 0,002978 31 600 0,037724
7 —1800 0,003976 32 700 0,034081
8 —1700 0,005227 33 800 0,030312
9 —1600 0,006764 34 900 0,026542
10 —1500 0,008617 35 1000 0,022881
11 —1400 0,010808 36 1100 0,019419
12 —1300 0,013346 37 1200 0,016225
13 —1200 0,016225 38 1300 0,013346
14 —1100 0,019419 39 1400 0,010808
15 —1000 0,022881 40 1500 0,008617
16 -900 0,026542 41 1600 0,006764
17 —800 0,030312 42 1700 0,005227
18 =700 0,034081 43 1800 0,003976
19 —600 0,037724 44 1900 0,002978
20 =500 0,041110 45 2000 0,002196
21 —400 0,044104 46 2100 0,001594
22 —300 0,046583 47 2200 0,001139
23 —200 0,048439 48 2300 0,000802
24 -100 0,049589 49 2400 0,000555
25 0 0,049978

B npyrux cimywasix Tpacca cuuTaercs Tpaccoil "¢ moxkaem', U MpelBapUTEIbHBIE PACUETHl MPOAOIIKAIOTCS
CIIEeIYIONUM 00pa3oM.

Brruucnure ABa IMPOMCEKYTOUHBIX ITapaMeTpa, ONIPCACIIACMBIX KaK:

M, = BMr, (C.2.33)
M= (1 - B)Mr. (C.2.3b)
Paccunraiite MMPOUCHT BPEMCHHU CPEAHLTO I'oZia, B TCUCHHUE KOTOPOI'O Ha6J'IIO,Z[aIOTC$I JOXKIN:
Q=P {1_%(_ ooogwj } (c2.)
ré

Bbrurcnure clieAyrolnMe TpU [apameTpa, ONPEAC/SIONIMe HHTErPaIbHYI0 (QYHKIHIO paclpeaeieHus
WHTEHCHUBHOCTH JOXIS.

a=1,09, (C.2.53)
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_ M +Mq
21797Qy,, |

¢ = 26,02b. (C.2.5¢)

PaccuuraiiTe TPOIIEHT BPEMEHU, WCHONB3YsS JUIS allPOKCUMAIUM TEPEXOJ MEXAYy TMPSAMBIMH U
KPUBOJMHEHHBIMA YYaCTKaMH HWHTETPALHOTO DPACTpEICTICHUs] WHTEHCHBHOCTH JOXAS TMPH IMOCTPOCHUU
rpaduka B JOrapu(pMHICCKOM MACIITa0e IS MPOIICHTa BPEMEHHU:

(C.2.5b)

Qtran = QOra eXp ‘:a(LZ_C)} ' (C26)

c

Ucnonwsyiite meton, npuBeneHHsli B Pexomennarun MCO-R P.838, uTo6br Beraucints K03 PHUIMEHTHI
perpeccuu ok, K W o, UIS 9acTOTHI, MOJSIPH3AIMM W HAKIOHA Tpacchl. Pacuer B Pexkomenmarmu
MCD-R P.838 tpebyer ciemyromux 3HaUE€HUI:

f:  wacrora B ITm, koropas o00O3HayaeTcss TEM € CHMBOJIOM B PekomeHmanuu
MCD3-R P.838.

Yron HakioHa monsApu3anud, KOTopelii B Pexomenmammm MC3-R P.838 o0o3HadueH cumBoIOM T,
MpUHUMAOIUM 3HAYCHUA:

t= 0 rpamycoB I TOPU3OHTAILHOMN JIMHEWHOHN TOJISPU3aIINY;

= 90 rpagycoB /il BEpTUKAJIbHOHN JIMHEWHON NOJSIPU3aLIUU.

Y01 HaKJI0Ha Tpacchl, KOTOphIA B PekoMennanmu MCO-R P.838 0003HadeH cuMBoIioM 0, onpeiensieTcs Kak:

Erain = 01001(hr(z;inhi_ hrainlo) paauaH. (C.2.7)

rain

B Pexomenmarun MCD-R P.838 tpebytorcss TpuroHomerpudeckne (GpyHKIMU T u O u, Takum o0Opa3om,
€MHULIBI U3MEPEHUSI STHX YIJIOB JOJDKHBI COTJIACOBBIBATHCS C TPUTOHOMETPUYECKHUMH (PYHKIHSIMU TIPH
peanmzanuu. 3Hak 0 B Pexomennarmm MCD-R P.838 sBisiercst HecylecTBEHHBIM, W, TAKAUM 00pa3oM, JIydIle
MOJTyYUTh €T0 3HAYEHHE U3 Ep, UMES B BHILY, YTO OH U3MEPSIETCS B MIUILTHPAAHaHaX.

Cnenyer orMetuth, yTo MeToll Pexomenmauuu MC3-R P.838 nelictBurenen tonbko ansg yactoTr 1 I'To u
Boire. Eciim yactota Hiwke 1 I'Ti, koahdunueHTsl perpeccu KigH,  OligH, JOJKHBI OBITh PACCUNUTAHBI JIJISI
gacToThl 1 I'T1, a 3HaYeHus K 1 oL OJTy4YeHbI 110 BHIPAKCHUSM:

k=f Ky (C.2.8a)
oL = Olygpy; - (C.2.8b)
OrpaHunubTe AJIMHY TPACCHI JJIS pacdeTOB, CBSI3aHHBIX C 0CAIKaMH, COTIIACHO BBIPAKEHUSIM:
d, =min (d,,;, 300), (C.2.9a)
d,pin =max(d,,1). (C.2.9b)

Brruncnure n3Mensembie KO3 GUIMEHTHI PETPECCUH, HCITONB3YS BBIPAKEHUS:

Knoa =1,763k[0,6546exp(—0,009516d,,,;, )+ 0,3499%xp(—0,001182,,,,, )], (C.2.10a)

amod=[o,753+wJ +0,1572exp (- 0,02268,,;,) - 0,1594exp (- 0,0003617,,;,).  (C.2.10b)

rmin

Brusaue aHoManpHOTO OcnmabieHWs Ha YPOBHE TasHUS IS 3aMHpaHU, OOYCIIOBIEHHBIX OCaJKaMH,
OILICHMBAETCsl MYTEM pacCMOTpPEHHA IO odepean Kaxaoro 100-MeTpoBOro MHTEpBana paclpeieieHHUs,
npuBeaenHoro B Tadbnune C.2.1. B xone sToro npouecca OyayT onpeaencHbl 1Ba MacCHBa JaHHBIX:

Gm: MHOXHUTEJb 0CJIa0JIEHUS,

Pm:  BeposSTHOCTh KOHKPETHOTO CITydasl.
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[Mocne ompezeneHuss dTHX MAacCHUBOB OHU 00a OyayT COMEpKaTh OJUHAKOBOE KOJIUYECTBO M 3HAUCHUIA.
Bennunnaa M 3aBUCHT OT T€OMETPHH TPACCHl OTHOCHTENLHO YPOBHSI TASIHUSI 1 UMEET MAaKCHMATbHOE 3HAYCHHE
=49. YpoBeHb TasTHAS MOJEIUPYETCSI MHOXUTENEM ocnabnenus, I, onpenensemsim ypaBaenuem (C.4.1). s
OIICHKH BJIMSIHUS HAKJIOHA TPACChl YPOBEHb TasHUS Pa3leicH Ha 12 BepTUKaIbHBIX HHTEpBaOB 1o 100 M
KQXbIA, W YCPEJIHCHHBIH MO Tpacce MHOXUTeIb G, paccUuTHIBAETCS C HCHOJIB30BAHHEM METOJA,
npuBenexHoro B 1. C.5.

Maccussl Gn 1 Pr OLIGHUBAIOTCS CIIEAYIOLUM 00pa3oM.
YcranoBute Bce 3HaUCHUS Py B HyJIb.

Ycranopure G1 = 1. OOBIYHO HE 0053aTENBHO, HO KENATEIBHO MPUHATH MEPBI IPOTUB BO3MOXKHOMN CHUTYAIIHH,
KOT/Ia Tpacca KJIacCU(pHUIMPYETCs KaK Tpacca ¢ "moxkaeM", HO B CIEIyIOIIEM IHKIIE 3Tl b) BRITTOIHSIETCS I
KaXKJ0r0 3HAYCHHS N.

YcTaHOBUTE MHAEKC M IS IEPBBIX YIeHOB MaccuBoB G u P: m =1,

Jua kaxao# crpoku Tabmuist C.2.1, st N ot 1 1o 49, BEIMIOIHATE ClIeAyIOIIEe:

a) Brruncnure BBICOTY BBINAACHUSA JOXKAA, UCIIOJIb3Ys BBIPAXKCHHUC!

hr = hg + Hj, masl, (C.2.11)
rae Hn — coOTBETCTBYIONINE OTHOCUTEIILHBIC BXOIHBIC TaHHBIC 10 BhIcOTe B Taduuie C.2.1.
b) Eciu Nrainio > hr, moBTOpHTE 3TAIT @) A1 CASAYIOMIETO 3HAYEHHS N.

B npotuBHOM ciydae mpoobKaiTe ¢ Tama c).
C) Eciu Nrainhi > hr — 1200, BRIMOJIHKTE CIEAYIOMIEE:

i) wucnone3yiite Mero B paszaene C.5, 4roObl ycTaHOBUTh Gm paBHBIM YCPEJIHCHHOMY IO Tpacce
MHOKHUTEIIO NIl TEOMETPHUH STOM TPACChl OTHOCUTEIFHO YPOBHSI TasTHUS;

i) ycranoButh Py = I, u3 tabmume: C.2.1;
iii) ecnu n <49, npubaButh 1 K HHICKCY M MacCHBa,;

iV) moBTOpHTE C 3Tamna a) yis CICAYIOIIEero 3HaYeHusI N.

B npoTtuBHOM cityuae npoaospkaiite ¢ tamna d).

d) Cobepute nannbie s [1, u3 tadmuiel C.2.1 B Pm, ycTanoBute Gm = 1, 1 MOBTOpPHUTE ¢ 3Tana a) Jjist
CJIEIYFOILErO 3HAYCHUS N.

B KOHIEC BBINICYKA3aHHOT'O IPOLECCAa YCTAHOBHUTC KOJIUYCCTBO 3HAYCHUH B MacCHBax Gm nu Pm CcorjiaCHoO
BBIPAXKXCHUIO:

M =m. (C.2.12)

Brrunciaure KOS(i)(i)I/IHI/IeHT, HCHOHLSyeMLIﬁ JJI1 OHCHKU BJIMAHUA JOOIOJHUTCIBHBIX BOASAHLIX IIAPOB B
YCIIOBUAX OOKIs, UCIIOJIBb3YS BBIPAKCHUC!:

M
Fowe =05+ tanh(R,, ) (G, Py ). (C.2.13)
m=1
rac:
log Qora
R, =6 —— 2 |_3. (C.2.13a)
log Qora

Qtran
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3HaueHus, pacCUUTaHHBIC C MCMoNb30BaHueM 1. C.2 IS TaHHOW TPacChl WIM Y4acTKa TPAcChl, MOJIEKAT
MCTONB30BaHuio B 1. C.3 JUIsl BRITIOHEHUSI COOTBETCTBYIONICH UTEPAIIMOHHOM mpotieaypbl. OHa HCIOIb3yeT
KJIacCU(UKAIIIO Tpacchl "¢ goxaeM" nin "0e3 1oxas", ¥ B ciydae ''c T0KaeM" UCTIONb3YIOTCS TapaMeTpHI a,
b, ¢, dr, Qora, Kmod Otmod, MaccuBel Gm u Pm, a Taxxke kommuectBo smementoB B G u P, ompenmensemoe
3HayeHuem M.

C3 IIpoueHT BpeMeHH NMpeBbIIeHUS 32IaHHOT0 YPOBHS 3aMUPAHUA U3-32 BIUSHHUA 0CATKOB

B atom paszgene onpenensiercst GyHKus Qrain(A), yKasbIBarolas MpoIEHT BPEMEHH, B TEUYCHHE KOTOPOTO
3aJlaHHOe ocia0ieHue A TPEBBINIACTCS MPH YCIOBUUA HAIW4us J0XAS. YTOOBI OXBaTUTh IMOJHOE
pacnpezieieHue, BKIIFOYAIOTCS OTPULIATENIbHBIE 3HaUeHHS A.

Korma A < 0, 3nauennst Qrain(A) ompenensercs BhpakeHHeEM:

Qun(A)=100 %,  A<O. (C.3.1a)

Ecmm A > 0, mporieHT BpeMeHH, B T€4eHHE KOTOPOro A MPEBHIIACTCS 3aMAPAHUAMH W3-3a BIUSHHS OCAIKOB,
3aBHCHT OT TOTO, KJacCu(UIMpyeTCst I Tpacca Kak "0e3 moxas" win "'c qoxaem":

Qi (A)=0 %, "6e3 mokas", (C.3.1b)

Y aR,(bR,+1)
. (A)=100>» P ——m m 7 % "noxnap", C.3.1c
Qrain(A) ; mexp[ R +D) } 6 "o ( )

rie:
1
A Olmod

R,=| =—"—"+— %, c.3.1d
m (Gmdrlimkmodj ( )

ua, b, ¢, dr, Qora, Kmod ¥ Olmod ¥ MaccuBbl G 1 P, KaXK/1bIii U3 KOTOPBIX COAEPKUT M 3HAUCHUH, BBIYUCIISFOTCS
B 1. C.2 mJis Tpacchl WM y9acTKa TPACCHI, K KOTOPOMY IIPUMEHSIETCS] HTEPATUBHEIN METO.

C4 Mopeab ypoBHA TasiHUS

3ToT pazaen onpeaenseT GyHKINIO, KOTOpas MOJIEIUPYET U3MEHEHHUS B YPOBHSIX IOTOHHOTO OCJIa0JIeHHsT Ha
pa3IMYHBIX BBICOTAX B Mpejenax ypoBHs TasHus. OHa BBIIACT MHOXHUTENb ociabneHus, I', mms naHHOM
BBICOTBI OTHOCHUTEJIBHO BBICOTHI BBIMAACHHS 0K 151, ON (M), OIpeIesieMblii BRIPAKCHUEM:

0 0 < &h
)2
41-e™
I'(éh) = . -1200<8h <0 | (C.4.1)
,(ﬂjz )2
1+|1—e ‘800 41-e7| -1
1 éh < -1200
rac:

sh=h—h; (M), (C.4.13)

hr: BeICOTA BRIMAAEHUS q0XK s (mMasl);

h: paccmarpuBaemas Beicota (masl).
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Brimeykasannas ¢opMmyna maer HeGoJbmION paspbiB B 3HaueHumsax I mpu Oh = —1200. 3mauenme I’
ycranaBiuBaercs B 1 st 5h < —1200 mist yeTpaHeHUS U3TUITHUX BBIYUCIICHUI U OKa3bIBAET HE3HAUNTEIbHOE
BIIMSIHUE HA KOHEYHBIN pe3yabTar.

Ha puc. C.4.1 nokasano, kak uamensercs I' B 3aBucumocts ot 6h. [l 8h <—1200 ocaaku HMEIOT BUJT TOMKIS,
u ' = 1 s onpenenenus morouHoro ocinabnenus B goxkae. s —1200 < 8h < 0 ocamku cOCTOAT U3 YaCTHYEK
JIbJ1a, HAXOJISIIIIUXCSL B COCTOSIHUM TasHUSI, U [T COOTBETCTBEHHO M3MEHSETCS, JIOCTUTAs ITUKA HA TOM YPOBHE,
T'JIC YaCTHUIIBI CTPEMSITCS OBITH OOJIBIIIE MO pa3Mepy, YeM KarlIH TOXK/sI, HO C TIOJIHOCTBIO PACTAsIBIIICH BHEIITHEH
noBepxHocThio. st 0 < 8h ocamku COCTOAT M3 YacTHYEK CyXOro JibJa, He MPUBOIAIINX K KaKOMY-JIHOO
3aMETHOMY OCJIa0JIeHHI0 U cooTBeTcTBeHHO [ = 0.

PUCYHOK C4.1

MHuo:xurenb I' (abcuucca) kak GyHKIMS OTHOCHTEIbHOI BBICOTHI Sh (opauHaTa)

500
sh
0

m >

~500
~1 000 /
~1500

0 1 3 4

P.2001-01

Muoxutens [T mpencraBisieT MOroHHOE OCIA0JICHHE B CJIO€, JISJICHHOE Ha COOTBETCTBYIOIIEE MMOTOHHOE
ocnabneHue B 1oxae. Mi3aMeHeHne ¢ BEICOTOM MOJIEIHPYET U3MEHEHHSI B pa3Mepax M CTEIIEHU TassHUS YaCTHI]
JIBJA.

C5 YcpenHeHHBIH 0 Tpacce MHOKUTEb

B sToM paszene onuchiBaeTCs BBIYHCICHHE, KOTOPOE MOXKET MOTPeOOBaThCS HECKOIBKO pa3 sl JaHHOM
TPAccCHl.

JInst Kakmoil BBICOTHI BBIMAJCHUS a0kas hr, ompenesnsiemoit ypaBHenumem (C.2.11), paccuumThiBaeTcs
yCPEIHEHHBIH M0 Tpacce MHOXHTENb G Ha OCHOBE YYacTKOB pajgroTpacchl B mpeenax 100-MeTpoBBIX cloeB
ypoBHsi TasHUs. G — 3TO cpe[Hee B3BEIICHHOE 3HaueHWe MHOXuTens I, 3amaHHOro kak Qykuus oh
ypaBHeHnueM (C.4.1) ans Bcex cioes, coepKalux Jr000i y4acTOK Tpacchl, U eciu hyy <h1—1200, 3HaueHue

I' = 1 g ygacTka Tpaccel, Ha KOTOPOM HaOJIOIAeTCs OXKIb.
Ha puc. C.5.1 nokasaH npuMep T€OMETPHUH TPACChl CBSI3U OTHOCHUTEIBHO BBICOT CIIOEB YPOBHS TasHUS.

3uauenus hi 1 hyi (Masl) — aTo BEICOTHI HIDKHEN M 00Jlee BBHICOKOW aHTEHHBI, COOTBETCTBEHHO. CiemyeT
OTMETHTH, YTO 3Ta JUArPaMMa — SIBJISETCS JINIIb IPUMEPOM M HE OXBATHIBAET BCE CIIyYaH.
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PUCYHOK C.5.1
IIpumep reoMeTpuy TPacchl 10 OTHOLICHHUIO K CJIOSIM YPOBHS TasiHUSA

Hnpexce cmos :

h; Beicora moxs
1

2

scee
(2]
=
(7]
=
(2]
=
(2]
=

h,, Bblcokas aHTeHHA

11

12

/

Hwuskas anrenna h|0

P.2001-02

[lepBbIii mar — 3TO BBIYKUCICHUE CIIOEB, B KOTOPBIX HAaXoAATCS 00e aHTeHHBI. [lycTh Sio ¥ Shi 0003HAYAIOT
MHJICKCHI CJIOEB, coaeprkaiux Ni 1 Nni, cooTBeTcTBeHHO. OHU ONPENENSAIOTCS BRIPOKCHUSMH:

$,, =1+ Floor hr=hy, , (C.5.1a)
100

—h..
s, =1+ Floor u , (C.5.1b)
100

rae ¢pysakmust Floor(X) onpenenser HanOombiee 11e11oe, KOTOPOe MEHbIIE HITH PABHO X.

B ocobom ciyuae, korna o0e aHTEHHBI HAXOJSTCS B OTHOM M TOM JK€ CIIO€ YPOBHS TasiHUsI, TO €CTb Sio = Shi,
BKJIIOYas ciTydan, Koraa hio = hni, G Beruncisercs no dpopmyie:

G=1(05]h, +hy]-h ). (C.5.2)

B npyrux ciydasix He00X0IMMO IPOBEPUTDH KaXKIbIi CIION 110 MHAECKCY CII0sI, S, MEXKAY @) MUHUMYMOM Sjo U1 12;
U b) MakcCUMyMOM Shi U 1. J[Jisi K&XI0ro M3 3TUX CIIOEB, KOTOPbIE MEPECeKarTcsi ¢ Tpaccoit ot hip u hpi,
BerauciuTe 6h u Q B coorBeTcTBUM ¢ noaxoasmumu ypapaerusmu (C.5.3a)—(C.5.5b). 6h ucnons3yercs npu
BBIYMCIICHUN 3HaueHus: I mia cnos no ypasHenuto (C.4.1). B kauecTBe OTHEnbHON omnepanuu, KOTOpas
paccMaTpuBaeTCst OJHAXKbI, TOJIBKO €CIH Sio > 12 (310 o3Hauaer, uto hi < hr — 1200), HeoOxoauMO
BBITTOJIHUTH pacueThl o ypaBHeHusM (C.5.6a) u (C.5.6b). B xoHIe 3TOTO Mpoiiecca MOKeT ObITh paccYUTaH
CpeIHHIA TI0 Tpacce MHOXKHTEIb, UCTIONB3Ysl ypaBHeHue (C.5.7).

I[J'Iﬂ CJIOA, TIOJIHOCTBIO MEPECCUCHHOI'0 YYaCTKOM TPACCHI:

oh =100(0,5 - s), (C.5.3a)
100
Q=—-—. (C.5.3b)
hyi = by,
JLost ctost, coziepkaliero 6osiee HU3KYIO aHTeHHY, Ha hy, (Masl):
8h=0,5[(h, —hy —100(s-1))], (C.5.4a)
Q= ~1006s-1)~hy, (C.5.4b)

hhi _hl

o
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Jlnst cinost, conepakaliero 6oliee BEICOKYIO aHTeHHY, Ha hpi (masl):

8h=0,5(h,; —hy —100s), (C.5.5a)
Q :M_ (C.5.5b)
hhi - I”|I0
Ecau hyo < hr—1200:
8h=0,5(h,, —h; —1200), (C.5.6a)
Q=" ~1200-h, (C.5.6b)
hhi _hlo

Ha puc. C.5.1 npencrasnenst ypasuenus (C.5.3), (C.5.5) u (C.5.6), Ho e ypaBuenue (C.5.4).
Cremyet OTMETHTb, 4TO Bce 3Ha4ueHust oh u3 ypasHenwuii (C.5.3a)—(C.5.6a) D0KHBI OBITH OTPHUIIATEILHBIMH.
Jlnst kaxxoro 3HadeHust Oh cooTBeTCTBYIOIIEE 3HAYeHHE [ TOKHO OBITh MosTyueHo u3 ypasHenus (C.4.1).

Eciu S — komumvectBo 3Havenuit 6h u Q, TpeOyeMbIX Ui JaHHOW TPAacChl CBSI3M BBICOTHI CJIOS, TO
MHOXHTENb G, ycpeTHEeHHBIN TI0 Tpacce, MOKET OBITh TEMePh PACCYUTAH C TIOMOIIBIO BEIPAKEHHS:

S
G=> QJT.. (C5.7)
s=1

Jlononnenne D
Mogaesib aHOMAJBHOT0 PACIPOCTPAHEHUA/OTPaKeHHs OT CJI0EB

OcHOBHEBIE oTepu nNepeaavyu, CBA3aHHbIC C aHOMAJIBHBIM PaCIpOCTPAHCHUEM, BBIUYHCIIAIOTCA B COOTBETCTBUHN
C OIMMCaHUEM B CIICAYIONIUX pa3aciax.

D.1 Onucanue paTuoOKJINMATHYECKUX 30H, MPE00/IaIaA0IIHX HA Tpacce

Brrunciaure JBa paCCTOAHMA, OIIPCACIIAIONINEC CaMbIC TJIMHHBIC HEMIPEPBIBHBIC YUYACTKU TPACChI, IIPOXOAAIINC
qgepe3 CICAYOINE PAANOKINMATHYCCKUEC 30HbI:

dwm:  camblil JUIMHHBIA HEPEPBIBHBIA y4acTOK CyIIH (cyiia + modepexne), Hal KOTOPhIM
MIPOXOJIUT Tpacca (KM);

dim:  camblil JJTMHHBIN HETPEPBIBHBIN YY4aCTOK CYIIIH, HA/l KOTOPBIM MPOXOIUT Tpacca (Km).

B tabmume D.1 onuceBaroTcs paguoKIMMAaTHYECKHE 30HBI, HEOOXOOUMBIE [UI BbIIIEYKa3aHHON
KJ1accu(pUKaLHH.
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TABJIMLIA D.1

PagnoxkaumaTHueckue 30HbI

Tun 30HbI Kon Omnpenenenue

Cyma no Al Cyma mno OeperaMm BOJOEMOB M MOpPCKHE IOOEpEXbs, TO €CTh Cylia,
Oeperam MIPUMBIKAONas K MOPIO BIUIOTH 0 BEICOTHI 100 M OTHOCHTENBHO CPEIHEro
BOJIOEMOB YPOBHS MOPSI WJIH BOZIOEMa, HO OTPaHUYeHHAs! MaKCHUMaJIbHBIM PacCTOSTHUEM

50 kM ot Omwkaiimiero Mops. IIpu oTcyTcTBMM TO4YHOW HMH(OpPMANUU O
koHTYype 100 M MOXXHO HCIIONB30BAaTh NPHUOIIDKEHHOE 3HAYCHHE, T. €.

300 ¢dyror
Cyma Bramm A2 Bes cyma, kpome cymm mo OeperamM BOZOEMOB W MOPCKOTO TOOEpexXbs,
OT Mops oIlpeZieIeHHas BhIIIE Kak "cyIa 1o 6eperam BogoeMoB"
Mope B Mops, okeanbl M apyrue OoJbliMe BOJOEMBI (T. €. OXBaThIBAIOLIHE

OKpY>KHOCTB, IO KpaifHelt Mepe 100 kM B quameTpe)

bonvuue 6o0oemul na cywe

"Bosbmue" BoJoeMbl Ha Cyllle, KOTOphIE ClIeyeT OTHOCUTE K 30HE B, ornpenenstoTcst Kak BOJOEMBI TUIOMAAbI0
no kpaiineii mepe 7800 kMm% 3a uckIoueHMeM muomamd pek. IIpu pacuere MUIOMAIM OCTPOBA,
PAacIONIOKEHHBIE B ATHX BOJOEMaX, CIEAYET CUATATh BOJOW, €CIM MX BO3BBILICHUE HAJ CPEIHHM YPOBHEM
Boznoema He npeBbiiaeT 100 m amst 6onee uem 90% ux mnomaau. OcTpoBa, KOTOPhIE HE YOBIETBOPSIOT 3TOMY
KPUTEPHIO, TIPH pacyeTe IOy BOAOEMa CIIeAyeT OTHECTH K CYIIIE.

bonvuue ozepa uiu 3ab0104eHHble Mecma Ha cyue

Bonbume miomaau cymm (6onee 7800 kM?), Ha KOTOPBIX PACHIOI0KEHO MHOKECTBO MAJIEHEKHX 03€p MIIH CETh
PEK, TOIKHBI pacCCMAaTPUBATHCS aIMHHUACTPAIIUSIMH KaK "TIPUOpEeKHBIE pailoHBI" 1 OTHOCUTHCS K 30He Al mpu
YCIIOBHH, YTO OTH YYaCTKH CylIH Oosiee ueM Ha 50% 3aHAThI BoJoM 1 6osiee 90% CyIu pacioyioKeHO HIDKE
100 M Hax cpeAHUM YPOBHEM IMOBEPXHOCTU BOABI.

Knumarnueckue paiioHbl, oTHocsmmecss K 30He Al, Oomblide BoJOEMBI Ha Cylie, OOJbIIME O3epa H
3a00JI0YEeHHbIE pPAlOHBI TPYJHO ONpPEAEIUTh a0COMIOTHO oaHO3HauHO. IlosToMy OT aaMuHHCTpanmii
Tpedyertcs, uToObl OHM 3apeructpupoBanu B bropo panuocsszu MCO (BP) te paiionsl, Haxonsmecs Ha Ux
TEPPUTOPHSIX, KOTOPbIE OHU XOTENH OBl ONPENEINUTh KaK IPUHAUIeKAINE K OHOW 13 Ha3BaHHBIX KaTETOPHH.
[lpu orcyTcTBMM TakoW 3aperucTpUPOBAHHOW WHQPOpPMAIMK Bce O0JIACTH Ha cyle OYyIyT CUHTAThCS
MPUHAITICKAITUMHE K KJIMMaTHYecKOH 30He A2,

B mensx MakcHMManbHOM COIVIACOBAHHOCTH PE3YJBTaTOB aAMHHHCTPALMSAM HACTOSATENBHO PEKOMEHIYETCS
MPOM3BOJUTH COOTBETCTBYIOIIME BhIYMCICHUS Ha ocHoBe Lludposoii kaprel mupa MCD (IDWM) nmns
Oonpmrx DBM min nepcoHaIbHBIX KOMITBIOTEPOB, KOTOPYIO MOXHO MOJTy4HUTh B BP.

Ecan xoapl KAIMMATHYECKUX 30H BBOJATCS B Zi, Kak onucaHo B I 2.1, O ¥ dim JO/KHBI BEIYMCIATHCS B
MPEIIIOI0KEHUH, YTO €CIIN CMEXKHBIE 3HAYCHHUS Zj PA3JIMYAOTCs, '3MEHEHUE TPOUCXOAUT IOCEPEANHE MEXKTY
COOTBETCTBYIOIIMMH TOYKAMHU TPOPHIIS.

D.2 Touka nmageHus BOJHBI IPH PACIIPOCTPAHEHHH Yepe3 aTMOC(epPHBbIH BOJTHOBO/

Brruucnure napameTp, 3aBHCS[H.IHﬁ OT CaMOr'o JJIMHHOTO Y4aCTKa CYIIX Ha TpaccCe:

©=1—expl-0,00041212*) (D.2.1)

Im

PaccuuTaiiTe mapameTp i, XapaKTepHU3YIOIIWA CTENEeHb MPOXOXKJICHUS Tpacchl HAJ CYIIEW, UCHOIb3ys
BBIPA)KCHHUE:
0,2

_dm

ul: 101676,6‘5 +107(2,48+l,77‘r) ’ (D22)

rAc 3HaUYCHUC |1 JOJIKHO OBITH OIrpaHUYCHO HCPABCHCTBOM [l1 <1
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Brruucnure napamMeTp U4, UCIIOJIB3YS BBIPAKCHUC!

100935+ 0,0176 @pyq [) log 1y npu ‘ O | £ 70°,

1039w pu | @y, | > 70°.

W, = (D.2.3)

Touka maneHus BOJHBI NMPU aHOMAIBHBIX YCIOBUSX pacnpoctpaHenus, o (%), s MecTa, Hall KOTOPBIM
PAacIoIoKEeHa CPeAHss TOUKA TPACCHI, ONPENEIIieTCs CIEAYOIINM 00pa3oM:

5 1070019 q’mn‘+l,67“1 e %, npu |(Pmn | <70°, (0.2.4)

0 - o . .
4170, n, %, npu |(pmn | > 70°.

D.3 Ilorepu 3a cyeT HKPAHMPOBAHHS MeCTHOCTBHIO, MMeEIOIHEe OTHOIIEHHE K YCIOBHSM

aHOMAJILHOTO PACTIPOCTPAHEHUSI

HOHpaBKI/I K yrnaM MECTa OTHOCHUTCIIBHO FOpI/I3OHTa JUJIA HCpGIL&T‘-II/IKa nu HpI/IeMHI/IKaI
9,=0,1-dy, (D.3.1a)
g,=0,1-d,. (D.3.1b)

Ilorepn Mexamy aHTEGHHAMM M MOTEPU sl YCJIOBUI aHOMAJBHOIO PACIpPOCTPAHEHHMS, CBS3aHHBIX C
9KPAaHUPOBAHUEM MECTHOCTH, PACCUUTHIBAIOTCS CIEAYIOLIUM 00pa3oM.

MopuduuupoBaHHbIe YIIIbI MECTa IePeJaTINKa i IPHEMHUKA OTHOCHTEILHO TOPU30HTA:
05 =6, -0 Mpar, (D.3.2a)
0, =0,-09, Mpa. (D.3.2b)

IMorepn 3a cuUeT SKpaHUPOBAHWS MECTHOCTBIO IS TepelaTdyuka M MPUEMHHKA [0 OTHOIICHHWIO K
pacnpocTpaHeHHIO B aTMOC(EPHOM BOJIHOBOIE:

A, =20logfL+0,3610,(fd, '*]+ 0,268, F* 1B,  64>0, (D.3.32)
A, =0 b B JIPYTUX ClIy4asX, (D.3.3b)
A, = 20|og[1+ 0,360, (fd, )”2]+ 0,264, f*3 1B, Os > 0, (D.3.4a)
A, =0 b B JIPYTHX CIIy4Yasx. (D.3.4b)
D4 HOHpaBKI/I, OTHOCAIIUECHA K BOJTHOBOAHOMY PAaCIPOCTPAHCHUIO HAA MOBEPXHOCTHIO MOPS

OrpesienniTe paccTOsSHUE OT KaXKI0T0 TEPMHUHAJA 10 MOPSI B HATIPABJICHUH APYTOro TEPMHUHAIIA:
det = paccTostHre OT TTOOEPEKBS 10 TIEPeaaTIUKa KM; (D.4.1a)
der = paccrostHre OT MOGEPEXbs 0 IIPHEMHUKA KM. (D.4.1b)

Kak mist i, Tak 1 uist dim, B 1. D.1, BbIIIIe, )KeTaTEIBHO OMPEACIUTh PACCTOSIHHS HAJl CyLIel 10 TIEPBOTO
nobepexpsa ucxoas u3 fanHelx IDWM. Ecniu xoapl KIMMaTHYECKUX 30H BBOJSATCA B Zi, KaK ONMUCAHO B 1II. 2.1,
det 1 er TOTKHBI BBIYUCIISITHCS B TIPEIITOIOKEHUH, YTO €CIIH CMEKHBIC 3HAUCHHUS Zi PA3THYAIOTCS, H3MEHEHUE
MIPOMCXOANT MOCEPENNHE MEKAY COOTBETCTBYIOIIMMH TOYKAMHU MPOQIIIS.

O6e mompaBKH, OTHOCAIIMECS K BOJIHOBOJHOMY pAaclpOCTPAHEHUIO HaJl TIOBEPXHOCTBIO MOpS IS
nepelaTinka U TpHeMHUKA, Ac U Acr, COOTBETCTBEHHO, PAaBHBI HYIIO, 32 HCKIIOYCHHEM CIICAYIOIUX
KOMOWHAIIUN yCIIOBHH:
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A, :—3exp(— 0,25d2 ll+tanh{0,07(50—htS W, uB,
ecin (® = 0,75) u (det < dip) 1 (et < 5 x¥Mm), (D.4.2a)
A,=0 b B APYIHX CIy4asx, (D.4.2b)

A, =—3expl—0,25d2 Ji+tanh{0,07(50-h, )}], 1,
ecin (® > 0,75) u (der < dir) 1 (der < 5 kM), (D.4.3a)
A, =0 1b B JIPTHX CITydasX, (D.4.3b)

TJIe (© — YYaCTOK TPACCHI, TPOXOASAIIMNA HaJl MOPEM, KaK 3TO yKa3aHo B Tadmuie 3.1.

D.5 O0mme notepy nU3-3a NEPEXOAHOr0 3aTyXaHUS PH AHOMAJTBHOM PacCHpPOCTPaHEeHUH

O6mue moTepu u3-3a MEPEXOJHOTO 3aTyXaHHs MEXIy aHTEeHHAMH, OOYCJIOBJIEHHBIE aHOMAaJbHBIM
pacnpocTpaHeHUEM TeTepb MOTYT OBITh PACCUUTAHBI KaK:

A, =10245+20log[f(d, +d, )]+ As + A, + A, + Ay + Ay b, (D.5.1)

rac A — OSMIIMPHUYCCKasd MonpaBKa 4JId yu4€Ta BO3paCTArOIIETro ocnabeHus IIpHu YBCINMYCHUHN UIMHBI BOJHBI
AJIs1 BOJIHOBOJJHOT'O PACIIPOCTPAaHCHUA:

. =(45375-1370 +9251%)o 1B, comf<05Ty, (D.5.28)
A; =0 nb B Ipyrux ciaydasx, (D.5.2b)

IJIe ® — YYaCTOK TPACChI, MPOXOISAIINI HaJl MOPEM, KaK 3TO yKka3aHo B Tabmnuie 3.1.

D.6 HOTepH, 3aBUCHAIIIME OT YIJIOBOI0 pacCTOsIHUSA

[ToronHoe yriioBoe ociiabJieHue B yCIOBUSX aHOMAJILHOTO PacpOCTPAHEHHSI:

Yd :5-10’5aef1/3 nb/Mpajt. (D.6.1)

CKOppCKTHpOBaHHHe YTJIbl MECTA NEPEAATINKA U IPUEMHHUKA OTHOCUTCIIBHO TOPHU30HTA:
0, =min(6,,9,) Mpai, (D.6.2a)
0, =min(6,,9,) MpaJL. (D.6.2b)

CKOppeKTHPOBaHHOE 00IIee YIII0BOE PACCTOSIHUE JUISl TPACCHI:

0, =%+6at +0,, Mpa. (D.6.3)

e

HOTepI/I, 3aBUCANIINEC OT YIJIOBOI'O PAaCCTOSHUA:

A =749, ab. (D.6.4)

D.7 HOTepI/l, 3aBUCAIINE OT PACCTOAHUA U BPEMECHU

[lotepu anst ycnoBwii aHOMAJIBHOTO PACIPOCTPAHEHHS, 3aBHUCSIINE KaK OT PACCTOSHUS IO Ayre OOJBIIOr0
Kpyra, TaKk U OT IPOLIEHTa BPEMEHH, PACCUUTHIBAOTCS ITyTEM OLIEHKH CJIEIYIOIINX BETUYHH.

PaCCTOSIHI/IC, CKOPPCKTUPOBAHHOC C YyYECTOM KOZ)(I)(I)I/ILII/IGHTa HEPOBHOCTHU penbe(ba MECTHOCTH:

d, = min(d —dy; —d,,,40) KM. (D.7.1)
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Koadduuuent HepoBHOCTH penbeda MECTHOCTH:
uy =expl-4,6x10°(h, ~10)(43+6d,,)]  ha> 10w, (D.7.2)
uy =1 B JIPYTHX CIydasx. (D.7.2b)
Uien, HeOOXOMUMBIH TSI KOPPEKITUH T€OMETPHH TPACCHI:
a=-0,6-35-10°d%r. (D.7.3)

Ecmm a < —3.4, ycranosure o = —3.4.

KoaddummenT reomeTpun Tpacchr:

_ 50002 D.7.4
Ho = 2| (D.7.4)
ae(\/mﬁ‘ hre)
Ecmm pz > 1, ycranosute L = 1.

[IponieHT BpeMeHH, CBSI3aHHBI C aHOMAaJbHBIM PACHPOCTPAHEHHEM U CKOPPEKTHPOBAHHBIM Al 0OIIero
PacHoIOXKEeHHsI U KOHKPETHBIX CBOWCTB TPACCHI:

B=PBokks %. (D.7.5)

[Nokazarens cTeneHu, HEOOXOAMMBII JJIsl pacyeTa NOTeph, 3aBUCSIINX OT BPEMEHU:

1076exp| ~10°d*9,51- 48logp + 0198logpF ||

= D.7.6
(2,0058— logpf-**2 (D.7.6)
ITorepu, 3aBucsALIME OT BPEMEHMU:
A, =-12+(1,2+0,0037d )|og(§)+12(§)r +2 (D.7.7)
D.8 OcHOBHBIE IOTEPH Nepegadu, 00ycJI0BIeHHbIC BOJHOBOIHBIM PACIIPOCTPAHEHUEM
OCHOBHI)IG noTepu nepeaadu, CBA3aHHbIC C aHOMAJIbHBIM PAaCIPOCTPAHCHUECM, OIIPEACIIAOTCS KaK:
Lba = Aac + Aad + Aat nb. (D.8.1)

JHomnonnenne E
TponocdepHoe paccesiHue

E.1 BBenenne

B cnemyromux pa3szienax onucaH METOA pacueTa OCHOBHBIX IOTEPh Mepeaadr Lys B yCI0BUSIX TpornochepHOro
paccesiHusL, He TTPEBHIIIaeMBIX B TEYEHHE 33/IaHHOTO MPOIIEHTa BPEMEHHU CPETHET0 rojia. DTOT METO]T OCHOBAaH
Ha BBIOOpPE COOTBETCTBYIOLIEH KIMMATHYECKON 30HBI.
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E.2

OTa moxMOAeNh OCHOBaHA Ha WCIIONB30BAHMM KIMMAaTHYECKWX 30H, MOKa3zaHHBIX Ha puc. E.1. 3omHa,
COOTBETCTBYIOIIAsl IMPOTE U JIONTOTE 001Iero o0bemMa TPOHOCHEPHOro paccestHUs, Gevn U Peve, TOJDKHA OBITH
B3sTa n3 (aitna "TropoClim.txt". DTOT daitn comepkuT menple yucia B nuama3one ot 0 go 6. Llemsie urcna
oT 1 10 6 COOTBETCTBYIOT KIMMaTHYECKHM 30HaM, TokazaHHbIM Ha puc. E.1. Llenoe uncno 0 mpeacrasuser
MECTOTIONIOKEHHE Hall MOPEM, JUIS 4ero TpedyeTcsl CrenranbHas mpoLeaypa.

KinumaTtuyeckasi kiaccupurkanus

PUCYHOKE.1
KnumaTuyeckue 30HbI
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Tpumeuanue. — Kimmmaruaeckast 30Ha HE OIPENEAeTCs U MECTOIONOKESHHI HaJl MOPEM.
P.2001-03

B cnydae eciu o0muit 00beM TponochepHOro paccestHus HaXOIUTCS HaJ MOPEM, JOJDKEH OBbITh ONpe/esieH
KIIMMAaT B MECTOIOJOXCHUSAX TMepeaTynka M TpUeMHUKa. Ecnu oba TepMHHAa pPacloioXeHbl B
KIIUMATHYECKOW 30HE, COOTBETCTBYIOIEH MOBEPXHOCTH CYINH, KIMMATHUYECKas 30HA JAHHOH Tpacchl
OnpeaAcIda€TCd MCHBIINM 3HAYCHUEM KOJOB KIMMATUYCCKUX 30H NEp€aaTyrKa U IMPUCMHHKA. Ecan Tonbko
OJMH TEPMHHAII PACIONOXKEH B KIMMATHUYECKOW 30HE, COOTBETCTBYIOIIEH MOBEPXHOCTH CYIIH, TO 3Ta
KITMMAaTHYeCKash 30HAa W OMNpEeNseT KIMMATHYeCKYyI0 30HY Tpacchl. ECIM HM OJMH M3 TEPMHHAJIOB HE
pacooKeH B KIMMATUYECKON 30HE, COOTBETCTBYIOIICH MOBEPXHOCTH CYIIH, KIMMAaTHYECKasi 30Ha TPACCh
ompenenseTcs Kak "Mopckas Tpacca’ B Tabmure E.1.

Hnst paccMaTpuBaeMoOW KIMMAaTHYECKOM 30HBI B3sTh M3 TaOnuuel E.l maHHBIE O METEOPOJIOrMYECKOM
napameTpe U mapaMmeTpe CTpyKTypbl atmocdepbl, M 1 Y, COOTBETCTBEHHO.

B nocnenneii ctpoke tabnuupl E.1 npuBeneH HoMep ypaBHEHUS, UCHIONB3YeMOro Uit pacyera Yoo B 1. E.3
HUKE.

TABJIMIIA E.1
Merteoposiornueckuii mapaMeTp u mapaMeTp CTPYKTYpbI aTMocdepsbl
KanmaTuueckasi 30Ha 1 2 3 4 5 6 Mopckasi Tpacca
M (ub) 129,60 119,73 109,30 128,50 119,73 123,20 116,00
v (kv ) 0,33 0,27 0,32 0,27 0,27 0,27 0,27
Yoo (ypaBHEHHE) (E.8) (E.6) (E.9) (E.10) (E.6) (E.6) (E.7)
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E.3 PacueT 0CHOBHBIX MOTEPH Nepeiayu NpU TponochepHoOM paccessHUU

VYToJ paccesiHusl OIPeICNAeTCS KaK:
0=10000, +6; +6, Mpar, (E.1)

rjie Bce Tpu 0 B mpaBoit yacTu BXOAT B Tabimiy 3.1.

quH, CBSI3aHHBIN C MOTEpPsAMU U 3aBUCSIINI OT BHICOTHI 06IIIGFO O6’BeMa, OIMpCACIIAACTCA KaK:

L, =20log(5+yH )+4,34yh 1B, (E.2)

rue:
H =0,25-10°0d KM, (E.3)
h=0,125-10"°6%a, KM, (E.4)

a d u ae BxozsT B TabmuIry 3.1.

BrruucnuTe yrioBoe pacCTOSHHE TPacchl paccesiHWs, OCHOBAHHOE Ha MeIuaHHOM 3()(eKTHBHOM panuyce
3eMii, KOTOPBIH HCIONB3yeTCs B CIEAYIOMUX YPaBHEHUSIX:

d, =0,0016a, KM. (E.5)
Paccunraiite Yoo (1b), ncnons3ys ogao u3 ypasaenui (E.6)—(E.10), BeiOparnbix u3 Tabmums! E.1:
Ygo =—2,2—[81-0,23min( f,4)|exp(-0,137h), (E.6)
rae f Bxomur B Tabnuiy 3.1.
Yy =-9,5—-3exp(~0,137h). (E.7)
-8,2 d, <100
Ygo =11,006-10°d? -~ 2,569-10°d? +0,0224d, ~10,2 100<d, <1000 (E.8)
-34 B JpyTHUX Clydasx| '
~10,845 d, <100
Yoo =1-45-107"d? +4,45-10*d? -0,122d, 2,645 100<d, <465 (E.9)
-84 B JIPYTUX ciydasx| '
-115 d, <100
Yoo =1-8519-10%d? +7,444.10°d2 +4,18-10"d, -121  100<d, <550 (E.10)
-4,0 B JPYTUX cilyYasx| '

PaccuuTaiite ko3 duuueHT npeodpazoBaHus, ONpenesIIeMbIH BbIPAKEHUEM:

0,63
C =1,26{— Iog[log—;p}} p > 50, (E.11a)

0,63
C= —1,26{— IOg{S_pO}} B JPYTUX CIydYasx. (E.11b)
Benvnunna mapamerpa Yy , He IIpeBBIaeMast 11t P% BpeMEHH, TEreph ONpeaessieTcs Kak:

OrpannubTe 3Ha4enue 0 Tak, 9yroosr 0 > 1076,

Paccuuraiite IMOTEPH, 3aBUCAIINEC OT paCCTOAHUA U YaCTOTHI, UCIIOJIB3Yys BbIPAXKCHUA !
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Lyise = max{10log(d )+30log(6) + L, 20log(d)+0,5730 +20] 1B, (E.13)

Lreq = 25l0g(f)—2,5[log(0.5 ) 1b. (E.14)

Paccuuraiite MOTEPH U3-3a NEPCXOAHOIO 3aTyXaHUA MCKAY anepTypoﬁ AHTCHHBI 1 CpCI[OP'I pacnupoCTpaHCHUA,
HCIIOJIb3YA BBIPAKCHUC!

Lo,u, =0,07exp[0,055G, +G, )] 1b. (E.15)

coup

OcHOBHBIE TIOTEpH Tepefaydl MpHu TPormochEepHOM paccesHUH, He TpPEeBhIIaeMble B TedeHue P% BpeMeHH,
TETephb OMPECISIIOTCS BIPAXKEHUEM:

Lys =M + Lo + Lyist + Looun =Y nb. (E.16)

freq oup ~ 'p

Uto0BI n30€kKaTh HETOOIEHKH MOTEPh IPH TPOMOCHEPHOM pACCESTHUN IJI KOPOTKUX TPacc, OTPaHUYIBTE Lups
Tak, 4TOOBI:

Lis = Lt 1B, (E.17)

TJie OCHOBHBIE TIOTEPH Tepeiadn B CBOOOIHOM MPOCTPAHCTBE, Lbfs, BXOAAT B Tabmuiy 3.1.

Homosanenne F

OcnadsieHne BeJIeICTBHE TOTJIOMIEHHsI B aTMOC(epHBIX ra3ax

F.1 BBeaenne

B s1om JIomoaHEHHH ONUCHIBAIOTCS METOIBI pacyeTa OCaa0IeH s BCIEACTBHE MOMIOMEHUS B aTMOC(EPHBIX
rasax Jyist pasJIMYHbIX TUIIOB paauorpacc. Ha paszesst aToro JI0noJHEHHS HMEOTCS CCHUIKH B JIPYTHX MECTaX
(ecnmt 370 HEOOXOIUMO).

Jlnst pacdyeToB TPEOYIOTCSA JAHHBIE O MOBEPXHOCTHOM ILUIOTHOCTH BOJSHBIX MapoB, psur (T/M3), s

paccMaTpuUBacMbIX MECTONOJOXKEHUH. 3HadeHUs pPsyr MOTYT OBITh TONMydeHsl H3 (aiyia JTaHHBIX
"surfwv_50_fixed.txt".

Kamnmﬁ pacueT AacT TpHu 3HAUCHUA OCJ'IaGJ'IeHI/ISI, 06YCJ'IOBJ'I6HH01"0 MOIIOHICHHUEM B KHCJIIOPOAC, BOASAHBIX
napax npu OTCyTCTBUU NOKAA, BOAAHBIX ITapaX B YCIIOBUAX OOKIS.

F.2 Hornomenne B atmocgepHbIX ra3ax 1Js NOBEPXHOCTHOM Tpacchl

B stom pazgene mpuBOAHMTCS METO]| pacdeTa MOTIIOIICHUS B aTMOC(HEPHBIX ra3ax Ui "TOBEPXHOCTHOM"
Tpacchl.

Onpenem/lTe MOBCPXHOCTHYIO IJIOTHOCTH BOJSHBIX IMAPOB B YCIOBHUAX OTCYTCTBUA HOKIASA, Psur (F/MS), JUIA

CpeAHEH TOYKHM TpPAacChl, KaK ONpPEAENICHO MapaMeTpamMHu ¢me U Omn B TaOmume 3.1, w3 Qaiina gaHHBIX
"surfwv_50_fixed.txt".

Paccuuraiite BBICOTY IJIA IINIOTHOCTH BOASHBIX ITAPOB:

hino = 0,5( + ) masl. (F.2.1)

Wcnons3yiite ypaBHenue (F.6.2) mis pacdera MOTOHHOTO OCTAaOJICHUS HA YPOBHE MOPS W3-3a BIIMSHUS
BOJISIHBIX MTAPOB B YCIOBHUSAX OTCYTCTBUS OIS, Yw (1B/KM).

Ucnonwayiite ypasuenue (F.5.1) nns pacueTa HOBEpXHOCTHOH TNIOTHOCTH BOJISTHBIX MTAPOB B YCIOBHAX JIOMKS,
Psurr (F/M%)-
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HOBTOpHO BBIYUCIIUTE Psyr IIPHA YCIIOBUHU Psur = Psurr-

Ucnonwayiite ypaBuenue (F.6.2) mns pacdera MOroHHOTO OcCiaOJCHHS HA YPOBHE MOPS W3-32 BIIHMSHUS
BOJSTHBIX MTAPOB B YCIOBHAX JOXKIS, Ywr (IB/KM).

TpI/I BHaa 0CJ'Ia6J'IeHI/I$I, 06YCJIOBH€HHOFO IIOTJIOIICHUEM B aTMOC(bCpHI)IX razax I HOBCpXHOCTHOﬁ TpacChl
TENEPD ONPEACTIAOTCA B COOTBETCTBUH C BBIPAXKCHUAMU

Ocnabnenune n3-3a BIUSHUS KUCIIOpOa:

h
=7, dexp ——me B F.2.2a
Aos r="o 5000 Ab, ( )

TAC Yo — IIOTOHHOC ocna0JieHre Ha YPOBHE MOpPs U3-3a BJIUAHUA KUCJI0pPOJa, IPUBOJUTCA B TaGJ’II/IHe 3.1.

Ocnabnenue u3-3a BIUSHUS BOJSHBIX MApPOB B YCIIOBUAX OTCYTCTBUSA JOXKIA:

h h
Asur =7y dexp —ﬁ) 1b. (F.2.2b)
Oca0ieHne u3-3a BIUSHUS BOJSHBIX MTAPOB B YCIOBUIX HOXKIIS:
d hrho
Aursur =Yur d€XP| - 2000 ab. (F.2.2c)
F.3 Ioryiomenne B aTMOC(EPHBIX ra3ax st TPACCHI TPONOCPEPHOro paccestHus

B aToM pasnene mpHBOAMTCS METOJ pacueTa MOTJIOUMIeHUS B aTMOC(EpHBIX razax Ajsl MOJHOM Tpacchl
Tporoc(epHOro paccesHus OT MepeAaTyrKa 10 MPUEeMHHNKA Yepe3 oOIuil paccenBaromuii 00beM.

Hcnone3yiite MeTon, npuBeaeHHbIi B 1. F.4 mpu Nrmo = his, Belev = Otpos, ev = Uiy, YTOOBI OIIPEAETUTS YPOBHU
ociabieHus B aTMOC(epHBIX Ta3ax M3-3a BIUSHUS KUCIOPOJIa U BOSHBIX MAPOB KaK B YCIOBHAX TOXKISA, TaK
U B €r0 OTCYTCTBHE JUIsl y9aCTKa TPACChI OT TepeaaTynka 70 oomuiero oobema, rie i, Ogpos 1 diey prBeaeHBI B
tabmuue 3.1. Coxpanurte 3HaueHus, paccuutaHHele 1o ypaBHeHusim (F.4.3a)—(F.4.3c) B coorBercTBUM
C BBIPQKCHUSIMH:

Aoy = Ao b, (F.3.1a)
Autev = A b, (F.3.1b)
Aurtev = Aur nb. (F.3.1¢)

Hcnone3yiire metox B paszaene F.4 pu hino = Nrs, Oclev = Orpos, dev = rev, 9TOOEI ONIPEAECTUTD YPOBHU OCTA0IEHUS
B arMoc(epHBIX Ta3ax M3-3a BIWSHHUS KUCIOPOAA M BOASHBIX MapOB KakK B YCIOBHAX JOXKISA, TaK M B €T0
OTCYTCTBHME JUIS yYacTKa TPacChl OT NMPHUEMHHKA 10 00m1ero oonema, rae Nis, Orpos M iy IPUBEAEHBI B
tabmuue 3.1. Coxpanure 3HaueHus, paccuuraHHble 1no ypaBHeHMsM (F.4.3a)—(F.4.3c) B coorBercTBHHM C
BBIPKCHHUSIMH:

Aorev = A ab, (F.3.2a)
Aoy = Ay 1b, (F.3.2b)
Aurrev = Aur nb. (F.3.2¢)

YpoBHH ocnabieHus: B aTMOC(EpHBIX Tra3ax M3-3a BIHSHUS KHCJIOPOJa M BOASHBIX MAPOB KaK B YCIIOBHSAX
JOXIIs1, TAaK U B €r0 OTCYTCTBHUE Ha MOJIHOW Tpacce TPOnochEepHOro PacCessHUS ONPEAETISIOTCS Kak:

Aos = Aotey + Porcy nb, (F.3.33)
Aus = Autey + Awrcy b, (F.3.3b)
Aurs = Awrtev + Awrrcy ab. (F.3.3¢c)
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F.4 Mornomenne B armocdepHbIX razax Jjs Tpaccbl OT TEPMHHAJIAa 10 00LIEro odbLema
TponocgepHoro paccessHUust

B »TOM paznene mpuBOAWTCS METON pacdera OCia0IIeHus B aTMOC(EPHBIX Tra3ax B YCIOBHUSIX OTCYTCTBHUS
JOXIIS AT1s1 TPACCHI OT OJHOTO TEPMHUHANA A0 001Iero o0beMa TPOnochepHOro paccesiHUsl.

BxoaHbIME TapaMeTpaMu SIBJISIFOTCS BBICOTA TS TFIOTHOCTH BOJSIHBIX MApPOB, Nrho (masl), yroa mecta Tpaccor
Oelev (Mpa), ¥ PACCTOSTHHE TI0 TOPHUIOHTAIH 10 00111er0 00BeMa, dev (KM).

BBIXOTHBIMU TAHHBIMHU SIBIISTFOTCS OCJIA0JICHHUE W3-32 BIUSHUS KUCIOPO/a U BOJSHBIX MAPOB KaK B YCIOBHIX
OIS, TAaK U B €70 OTCYTCTBHE TSI TPACCHI OT TEPMHUHANA 10 o011ero oosema, Ao, Aw 11 Awr B 11b.

Haiinute mTOBEpXHOCTHYIO IUIOTHOCTH BOJSHBIX IIapOB, Psur, BOMU3WM TepMuHala U3 (aiina JaHHBIX
"surfwv_50_fixed.txt".

Ucnonesyiite ypaBuenue (F.6.2) mist pacuera MOrOHHOrO ociabJjeHUS HA YpOBHE MOpPS HM3-3a BIIMSHUS
BOJISIHBIX MTAPOB B YCJIOBUSX OTCYTCTBHS AOXKIS, Yw (IB/KM).

Ucnonsayiite ypasaenne (F.5.1) mns pacdera mOBEpXHOCTH TIOTHOCTH BOJSHBIX TTAPOB B YCIOBHUAX JOMKIA,
Psurr (T/M_B)-

ITOBTOpHO BBIYMCHUTE Psur IPU YCIOBUU Psur = Psurr-

Ucnonwzyiire ypaBuenue (F.6.2) mns pacdera mOroHHOTO oOciaOJeHHS HAa YPOBHE MOpS W3-32 BIHSIHHUA
BOJISIHBIX MAPOB B YCIOBUSAX AOXKIS, Ywr (IB/KM).

Paccunraiite Benmuuunbl Uo 1 Oy U151 KHCIIOPO/A M BOJISHBIX MAPOB:

5

d, = : (F.4.1a)
0,65sin(0,0010,,,, )+ 0,35,/sin?(0,0010,,,, )+ 0,00304
d, = 2 . (F.4.1b)
0,655in(0,0010,,,, )+ 0,35,/sin?(0,0010,,,, ) +0,00122
Paccunraiite 3 dextrBHbIC pacCTOSHUS Ueo M Uew TSI KUCIOPO/Ia U BOJISHBIX MTAPOB:
_Gey
de, =d,|1-e % exp _ Do KM, (F.4.2a)
5000
d,, =d, e b exp| — o KM. (F.4.2b)
2000

YpoBHH OCNa0NieHHUS W3-32 BIMSHHS KUCIOPOJa W BOJSHBIX MApOB KaK B YCJOBUSAX JOXKIS, TaK M €ro
OTCYTCTBHS, JUIsl TPACCHI OT TEPMHUHAJA 10 00IIETr0 00beMa TPOIOCHEPHOTO paccesiHusI TeIephb OMPEILIISeTCs
KaK:

Ay =7odeo KM, (F.4.33)
Ay =vwdew KM, (F.4.3b)
Aur =Ywrdew KM, (F.4.3c)

T'JIe Yo — IOTOHHOE OCNA0JICHNE Ha YPOBHE MOPSI M3-3a BIHMSHUS KUCIOPO/a, MpuBoaAnTCs B Tabnuie 3.1.

F.5 I1J10THOCTH BOASIHBIX MAPOB NP HAJTUYUH TOKIS

B aTOoM pazjene mpuBOAMTCS METOJ pacyeTa MIOTHOCTH aTMOC(EPHBIX BOSHBIX MAapOB MPH HATUYHH JTOMKIS.
HUcnone3yercs ypaBaenue u3 apyx uacteid (F.5.1), koTopoe yke ucrons30Banochk B MPeabIAyIINX pa3ienax.
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Peur +0,4+0,000,,, Nepo <2600m
Psurr = Peur +9€EX ~Deno. B IPYTUX CIy4asix (F51)
1800
F.6 3HayeHHs IOTOHHOTO 0CJIA0/IeHUsI HA YPOBHE MOPS

B aTOM pasnmene mpUBONATCS YpaBHEHHWsS, HCIONL30BAHHBIC B MpEANISCTBYOIUX pasznenax. Cremyer
OTMETHUTh, YTO ITH YPaBHEHUS HEJIEHCTBUTEIbHBI i 4acToT Bhime 54 I'T'u. bosee oOmine BepakeHUs JaHbI
B Pexomengannu MCD-R P.676.

[Toronnoe ocabnenne Ha ypoBHE MOPS W3-3a BIMSHHS KHCIOPO/IA:

72 0,62
f2+034 (54-f)"°+083

Yo = f2.10°° 1b/kM. (F.6.1)

[ToronHoe ocnabneHne Ha ypOBHE MOPS H3-3a BIMSHUS BOASHBIX MapoB, B 1b/KM:

2
v, =10,046+0,0019,,, + 3'982” |1+ f-22 f2pes 107, (F.6.2)
(f —22,235° 19,421 f+22
rac:
1=0,955+0,006p,,, (F.6.24)
hrho /M3 F.6.2
Psea = Psur EXP 2000 T/ME. (F.6.2a)

Jlononnenne G
PacnpocTpaneHue mocpeacTBoM copagudeckoro cjios E

B atom J[lomonHEHUN OMHCHIBAETCS METOJ pacdyeTra OCHOBHBIX IMOTEph IMepeladyd MpU pactpoCTpaHEHHU
MTOCPEACTBOM CIopaanyeckoro ciosi E, He mpeBhIlIaeMbIX B TeUeHHE ) BPEMEHH, OCHOBAaHHBIM Ha KapTax
KpUTHYECKHX 4acToT oTpaxkeHus (foEs), npespiaemsrx mi1st 0,1, 1, 10 u 50% Bpemenu cpeanero roaa (gaiinst
FoEs0.1.txt, FoEsOl.txt, FoEsl0.txt m FoEs50.txt, coorBercTBeHHO). [laHHBIA METOJ B OCHOBHOM
npeAHa3HavyaeTcs AJi1 NPOTHO3UPOBAHUS [TOMEX HA JJIMHHBIX Tpaccax Ha HU3KUX U CPEIHUX IIHUPOTAX. DTOT
TIOAXO0/1 HE CYMTACTCS HAJICKHBIM Ha HU3KUX M BBICOKHIX I'€OMArHUTHBIX ITUPOTAX U €T0 HE CIIEAyeT MPUMEHSTh
MIPU BBIYUCIICHISIX HAa Tpaccax MNpsaMod BuAMMOCTH. ClemnyeT OTMETUTh, YTO CIIy4aW BBICOKHX ypOBHEH
CUTHAJIa IIPU 3TOM BUJE PACIIPOCTPAHEHUSI OUCHb CUJILHO 3aBUCAT OT BPEMEHHU roJia.

Pacuer BrIItO4YaeT SKpaHUPOBaHUE TEPMUHAIA, KOTOPOE U3MEHSIETCs OT yIJla BbIXoza. Takum oOpaszom, A
BCEX JIJIMH TPacC pacyeTsl CIETaHbl JIs CTy4aeB OJJHOCKAYKOBOM TPACCHI M ABYXCKAYKOBOM TPAcChl. JTH J1Ba
pe3yibTaTa 00beIMHIIOTCS B KOHIE MPOLETYPHI.

G.1 Brruuciaenue 3nadenuii foEs

J1d 3amaHHOTO TPOIEHTa BpeMEHH P% YyCTaHOBHUTE 3HAYEHMs IPOLEHTA BPEMEHH, HCIONb3yeMBbIE I
WHTEPIOJSALUH WIN SKCTPAIOJISIHHI, P1 U P2, B COOTBETCTBUH ¢ Tabmuuei G.1.
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TABJINIIA G.1
YcnoBus 111 yCTAHOBKHM P1 M P2
p% BpeMeHHU p1 p2
p<1% 0,1% 1%
1% <p=<10% 1% 10%
10%<p 10% 50%

JI71st TAaHHOTO MECTOIIOIOKEHHUS onpeaenuTe 3HaueHus fops1 ¥ foes2 M3 KapT fors, MpeBbIIacMbIe B TeUeHHE P1 U
P2% BpeMeHH, COOTBETCTBEHHO. Brrunciute 3Hauenue foes, mpeBbiaeMoe B TeueHne P% BPEMEHHU, HCTIOb3YsI
BBIpa)KCHHE:

Iog(pj
1:oEs = foEsl +(foE52 - foEsl —pl MTI'n. (G.1.1)
|Og( pZJ

P,

G.2 OnHOCKAYKOBOE PACIPOCTPaHEHUE
Borunciute foes B MI'tt u3 ypaBaenus (G.1.1) as cpeanei TOUKH Tpacchl.

Paccuuraiite nonocepHbie NOTEpH IS OTHOTO CKayKa!

2 2
[ (d)= 40 . +o,2( d j 1000f +exp(—d 4660) (G.2.1)
1+[ d j ( d j 2600 foes 280

[ + N
130 250

PaccuuTaiiTe n1MHy HaKIOHHOM TPaccChl:

0,5
|, = 2{392 +(a, +h. f —2a,(a, +h,,)cos (%ﬂ KM, (G.2.2)

e

e hes — BBICOTA criopaauueckoro cios E B kM, ycranosienHas B 120 k.

HOTepI/I B CBOGOILHOM MMPOCTPAHCTBE TCIICPb MOT'YT OBITh BHIYKCIICHBI JJIsL HAKJIOHHOT O PAaCCTOSTHUSA:

Lota = Lbst(Il)’ (G.2.3)

rae GyHkiws Lowsp onpenensiercst ypasuenuem (3.11.1).

Yron BbIXOAAa Jyda HaJ MECTHBIM TOPH30HTOM i OOOMX TEPMHUHAJIOB M OJIHOCKAYKOBOM Tpacce
ONpeAeIISIeTCS KaK:

a sin(oc )
g, =0,5m —arcta e 1 }—oc a, G.2.4
L ”{hes Tafl-cosl [ P (G-2.4)
rac:
d
oy =— pan. (G.2.4a)

2a

(5
JundpakuroHHbIE YTIIBI U JBYX TEPMUHAIIOB OMPEIENAIOTCA KaK:

Sy =000, —&,,. (G.2.5)
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COOTBCTCTBYIOH_[I/IC ,I[I/I(l)paKLII/IOHHBIC mapaMCTpPhI OIIPCACTAOTCA KaK:

1—-cos(d
Va4, =3,651 [1000f d,, ,, 170080usr). ,  ec 8y, >0, (G.2.6a)
' | cos(0,0010, ,) ‘
1-cos(s
=-3,651 [1000f d,, ,, 170080uar) B JIDyTHX CITy4asx. (G.2.6b)
| cos(0,0016, )

I[I/I(bpaKHI/IOHHBIe MoTepu i obomx TCPMUHAJIOB B 3TOM CJIy4dac OMpPCAC/IAOTCA KaK:

Lo =Jd(ve) 1B, (G.2.7a)
Lpir = I(var) b, (G.2.7b)

rae GyHKiws J onpeaesnsiercs ypaBHeHHeM ¢ aBymst gactsamu (3.12.1).

OcHoBHBIE [TOTEPHU MEpeayl Ha OJHOCKAYKOBOM Tpacce ¢ OTpaXEHUEM OT criopaandeckoro cios E Teneps
OIIPEIEIIAIOTCS KaK:

Loest = Lot + 11+ Lpae + Lpar nb. (G.2.8)

G.3 JIByXxcKa4YKOBO€ pacnpocTpaHeHne

Bei6epure 3Hauenue foes Kak MeHbIIEEe U3 JBYX 3HAUCHUH, paCCUUTAHHBIX 10 ypaBHeHuo (G.1.1) aist omHOM
YETBEPTU U TpEeX YETBEPTEH paCCTOSHUSA BAOIL Tpacchl. J[aHHBIE 10 MUPOTE M JOITOTE TOYEK,
COOTBETCTBYIOIINX OAHOM YETBEPTH U TPEM YETBEPTSAM TPACCHI, MOT'YT OBITh IIOJIyY€HBI IIyTEM HCIIOIB30BAHUS
MeToza Ayrd Oosbinoro kpyra cornacuo Jlomonuenuto H, ycranaBmuBas Opne = 0,25 d u done = 0,75 d B
ypaBuenuu (H.3.1), cooTBETCTBEHHO.

BHOBb paccunraiite 3Hauenue ['1, ucronn3ys ypasuenue (G.2.1) u, TakuM 00pa3zom, MOITy4HTe HOHOCHEPHBIE
MOTEPH TSl IBYX CKAYKOB:

I,(d) = 26T, (%) (G.3.1)
PaccuunTaiiTe n1MHy HaKIOHHOM TPacChl:
d 05
l,=4a°+(a, +h,) —2a,(a, +h, )COS(EJ KM. (G.3.2)
(5

HOTepI/I B CBOGOILHOM MMPOCTPAHCTBE TCIICPb MOT'YT OBITh paccunTaHbl JJIs1 HAKIIOHHOT'O pACCTOSHUS:

Losso = Lbst(lz), (G.3.3)

rae hyHkiws Lo onpenensiercst ypapuenuem (3.11.1).

Vron BbIXOJla Jiyda HaA MCECTHBIM TOPU30HTOM JJId obonx TCPMUHAJIOB U ,Z[ByXCKa‘lKOBOfI Tpacce
OIPEACIACTCA KaK:

€, =05m—arcta 8, Sin(c,) -a, paz, (G.3.9)
he, +a,[1—cos(a, )]
rac:
d
o, =—o pan. (G.3.4a)
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JudpakroHHbIe YIIIBL A5 IBYX TEPMUHAIIOB ONPEAEISIOTCS KaK:
Oy or =0,0016,, —¢,, pan. (G.3.5)

COOTBGTCTBYIOHH/IC I[I/I(ppaKHI/IOHHBIC napamMeTpbl ONPCACIIAIOTCA KaK:

1000f d,;, [L—cos(d
3,651 el CEED) , ecimu 8, 5, =0 (G.36a)
cos(0,0016, ) ’
Vater =
’ 1000fd, , [1— o
—3,651 rl = COS(Bz1 5] B IPYTHX CIIydasTX. (G.36h)
cos(0,0016, ,)

I[I/I(bpaKHI/IOHHBIe MoTepu Mjid obomx TCPMUHAJIOB B 3TOM CJIy4dac OMpPCAC/IAOTCA KaK:

Lpot =J(vat) 1B, (G.3.72)
Lpar = J("Zr) ab, (G.3.7b)

rae GyHKiws J onpenesnsiercss ypaBHeHueM ¢ aBymst yactsamu (3.12.1).

OcHoBHBIE TIOTEPH NEepeJadl NP ABYXCKAYKOBOM Tpacce ¢ OTpaKeHHEM OT criopaauyeckoro cios E Teneps
OTIPEIIEIISIOTCS KaK:

Loeso = Lo +12 + Lo + Lpar ab. (G.3.8)

G4 OcHOBHbBIE IOTEPH MepeIadu

OCHOBHBIE MTOTEPH TEPEAAYM NMPU PACIPOCTPAHSHUH MTOCPEACTBOM CIIopaaudeckoro ciost E, Lye (1B), Teneps
OTIPEETIAIOTCS KaK:

Loea Lpest < Lpesz —20 (G.41a)
Loe =9 Loes2 Loesz < Lpea —20 (G.41b)
—1Olog(il.0_0’1l'bESl +10 O*ttbEs2 ) B APpYTHX CIIydasX. (G.41c)

Jonoanenne H
PacueTsl Tpacchl o ayre 601100 Kpyra

H.1 BBenenune

B sToMm HOHOHHGHI/II/I IMPUBCEACHO PYKOBOJACTBO IO PACUCTy HNPOMCIKYTOUHBIX TOUCK HA paauOTpacce, Koraa
OOJIKHBI MCITOJIB30BATHCA KOOPAMWHATEI 110 INUPOTE U JOJITOTE.

Camoe BaXHOE€ TPUMEHEHHWE — OTO HAWTH CPEAHIOI0 TOYKY paJAMOTPAcChl, KOTOpas SBISETCS
MECTOTIOJNIOKEHHEM, JJIsi KOTOPOro JOJDKHO OBITH IOJIy4eHO OOJBIIMHCTBO —PaJUOKIMMATHYECKHX
napaMmeTrpoB. JUId  MoAenu paclpoCTpPaHEHUs MOCPEACTBOM cHopaauyeckoro cios E  cormacHo
[Mpunoxenuto G Taxke TpeOYIOTCS JaHHBIE O TOYKAaX HA PACCTOSHUHM OJJHON YETBEPTH M TPEX 4YeTBepTeH
JUIMHBI TPACCHI.

MecTononoKeHuss TEPMHUHAIOB ONPEHCISIIOTCS B OCHOBHBIX BXOJIHBIX MapaMmeTpax, MepPeuuCICHHBIX
B Ta0ymie 2.2.1 B OCHOBHO# YacTH HacTOsAMIeH PekoMeHIanmm B TEpMUHAX IMIAPOTHI U JOIATOTHL. DTO CACIAHO
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B TPEIIOJNIOKEHUH, YTO PAAMOKIUMATHYCCKUE TMapaMeTpbl OyAyT IMOIyYeHBI W3 TIIOOATBHBIX KapT, IS
KOTOPBIX TPeOYIOTCS 3TH KOOpIWHATHI. [[mMHa KOPOTKHX Tpacc, coriacHO TpeOyeMoi TOYHOCTH, MOTJIa OBl
ObITh ompeneneHa BenuunHOW Bcero 100 kM. JloctarouHo ToyHO M Oonee ymoOHO mpeoOpa3oBaTh
MECTOIIOJIOKCHHUST TEPMHUHAIOB B JIEKAPTOBBI KOOPIMHATHI, UCIIOIBb3YEMbIC B TIPE/ciiaX HAIMOHALHOW CETKU
wim omHo w3 cerok UTM (yHuBepcanpHOW TmomepedHoil mpoekiuu Mepkaropa), paccUuTaTh
MIPOMEKYTOYHBIE TOUKH TPACCHI, HCIIONB3Ys JlekapToBy reoMeTpuro, 1 mpeodpa3oBaTh WX 0OPaTHO B IMIHUPOTY
Y JIOTOTY, YTOOBI IOTYYUTh PAIUOKIMMATHICCKUE TTApaAMETPHI.

B crienyromux pasenax eMHUIBI K3MEPEHUS HEKOTOPBIX YIIIOB HE yKa3aHbl. OHU OYTyT 3aBUCETH OT €IUHMII
M3MepeHusl, TpeOyeMbIX MPH pealn3alii TPUTOHOMETPHIECKUX PYHKINH, 1, eC TpeOyeTcs, JOIDKHO OBITh
BBITIOJIHEHO TIPe0Opa3oBaHHE.

H.2 Jl1uHA ¥ 0ONOpHOE HATIPABJIEHHE TPACCHI

g aToro merona TpeOyeTcs 3HATh JUIHHY Tpacchl, d (kMm), KoTopas 6epetcs u3 gaHHbIX mpoduis. [lonesno
ceNaTh MPOBEPOYHBIN pacyeT JJIMHBI TPACCHI HEMOCPEICTBEHHO IO KOOPJAMHATAM TEPMHUHAJIOB,

Brruucnute pasHOCTh MEXAY JOIATOTaMH TEPMHUHAJIOB, OIPEACISIEMYIO KaK:

Aton = Ore — O IpaychL. (H.2.1)
Paccunraiite BenuuuHy I
r =sin (i )sin (¢ )+ 05 (047 )c0s (6 )05 (Ajon). (H.2.2)
Brruucnute AiuHy Tpacchl KaK CTATMBAEMBIN YIoOl ¢ BEPILIMHOMN B LIEHTPE CPEIHEr0 paauyca 3eMIIu:
¢4 =arccos(r). (H.2.3)

Brrumcnute iMHy TPacChl MO Iyre OOJBIIOro Kpyra:

dge = gradRe KM, (H.2.4)

r71e Qdrad — 3TO ¢d B paainiaHax, a Re mpuBeneHo B Tadbmuie 2.3.1.

Kak ykazano B n. H.1 Bbimie, 3HadeHue Oygc MOXKHO CcpaBHHTH C O, KOTOpoe mpuBeneHo B Tadmuie 2.2.1 u
MIOJIy4€HO B M. 3.2 B Ka4ecTBE MPOBEPKU COBMECTHUMOCTH.

PaccuuTaiiTe BeTUUMHBI X1 U Y1:

x1 =Sin(¢yn )1 sin(dg ), (H.2.5a)
¥1= 005(0tn)00(9rm) sin(Aj ) (H.2.5b)

PaccuuTaiiTe onnopHOe HallpaBIeHUE TPACChl 110 Ayre OOJIBLIOro Kpyra OT NepeAaTyuKa 110 HallpaBIeHUIO Ha
MPUEMHHK, Bir, Kak yrosm Mexxay HallpaBJICHHEM Ha CEBEp y IepeJaTyuKa 110 YacOBOM CTpelsike (Bpamuas B
CTOPOHY BOCTOKAa) II0 HAampaBJeHHIO Tpacchl. [l0 BBMHCIMTENBHBIM COOOpPaXXEHUSIM HEOOXOANMO
OJIOKHPOBATHh OUYEHb MaJlble a0COIIOTHBIC 3HAYCHUS apryMEHTOB 0OpaTHOM TPUTOHOMETPHUYECKOH (PyHKIHN:

_Jres ecnn|x1| <107 I/I|y1| <10

t2r —

(H.2.6)
arctan2(y,,x, ) B IPyTHUX CIyyasx ,

rae QyHKus "arctan2" BBIYHCIAET YToJl MEXAY JMHHUEH, COSAMHSIONIEH HaYauo AEKapTOBBIX KOOPIMHAT C
TOUKOM (X, Y), U OCbl0 X, onpezaensisi Kak Bypr B MpaBUIBHOM KBajpaHTE | JIOIyCKast, 9TO0bI T100 X, 100 Y
ObUTH OBbI PaBHBI HYJTIO (HO He 00a BMecTe).

Ecmu ¢ynkuums "arctan2" oTcyrcTByeT B OMONMOTEKE, OHAa MOXKET OBITH BBIUMCIIEHA M3 X M Y IyTeM
WCTIONBb30BaHUs HOpMalibHOM 00paTHOM (pyHKIMM TaHreHca AJs yrila, HE NpEBBIIIAONIero 45 rpamycos,
KOTOpasi BCEria JA0CTYIIHa.
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H.3 PacueTr mpoMe;KyTOUHOI TOYKH TPACCHI

Crnenmytommii pacdeT AaeT MUPOTY U TOJITOTY JIFOO0H TOUKH TPACCH OT NepeaTIdnka K MPUEMHIKY. 3HaUCHHE
PacCTOSIHUSA OT MepeIaTIrKa 10 MPOMEKYTOUHOH TOUKH, Apnt (KM), OTIPEIEIIAETCS B TOM MECTE JOKYMEHTA, T/1e
3TOT pa3/ied UCTIOIb3YeTCsl.

PaccumnraiiTe paccTosiHue 10 TOYKH KaK CTATHBAEMBIN YTOJI C BEPIIUHON B IIEHTPE CPEIHEr0 paguyca 3eMITH:
O pnt :dpm/F\’e pa. (H.3.1)

Crnenyet oTmMeTuTb, uto ypaBuenue (H.3.1) gaer 3HaueHue ¢pnt B paguanax.

PaccuuraiitTe BenuuuHy S:

s =5in(¢g, )c0S (¢ pry )+ €08 (01 )sin (§ prt Jcos (Bezy ). (H.3.2)
[IupoTa MPOMEKYTOYHOM TOYKH TEMEPh MOXKET OBITH OINpeie/icHa KakK:
¢ pnm = arcsin(s) . (H.3.3)
PaccunraiiTe BenMU4HHEI X2 U V2!
X, = COSI oy ) S Sin (0, ), (H.3.4a)
Y, =C08(dy, )Sin(d ) sin(Byyy ). (H.3.4b)

PaccuuTaiiTe AONTOTY MPOMEKYTOUYHOH TOYKH, (pnte. [10 BBIYHCIUTENEHBIM COOOPaXKEHHUSIM HEOOXOIUMO
OJIOKHPOBATH OUYEHb MaJlble a0COMIOTHBIE 3HAYCHUS apTyMEHTOB OOpaTHOM TPUTOHOMETPHUYECKON (PYHKIHH:

e[ com ol <107 |y 0", as
e ¢ +arctar2(y,, x,) B JPYTHX CIIyYasx. e

Ecnmu Heo0xoaumo, CKOPPEKTHPYHTE 3HAYEHUE (Ppnte, ITOOBI OHO HAXOAMIOCH B IPAaBUIIBLHOM Auamna3one 360°.
BonpmmHCTBO peanuzanuii pyHKIMM arctan? ompejaenseT 3HaueHWe B nuana3zone oT —180° mo 180°, kak
YKa3aHo.

Jlononnenne 1

HNrepaTuBHas npoueaypa AJs HHBEPTUPOBAHMS
HHTErpajbHON (PYHKIMHU pacnpeneeHust

1.1 BBeaenne

B stom JlononmHeHNH onpenenseTcss nTepaTuBHas MpoIeaypa, KOTopas MOXKET UCTIOIh30BaThCA ISl pacyera
YPOBHsI OcinabiieHuss A CuUTHaJla B paMKax TOTO WJIM WHOTO MEXaHHW3Ma paclpOCTPaHEHHUs Ul 3aJaHHOTO
3HAUCHHUS TPOIIEHTa BpeMeHU (%, B TeueHue KoToporo A mpesbimaercs. Dynkims A(Q) — obpamuas
uHTerpanbHas (QyHKIMs pacnpeneneHus. VrteparuBHas mporeaypa paspaboTaHa Juisi pacdera MpoIleHTa
BpPEMEHHU (, B T€YEHHE KOTOPOro JIaHHBIA YpoBeHb ociadienus A npesbimaercs. Oynkuus Q(A) — 3To
WHTErpanbHas GyHKIHS pacupeaeIeHusl.

Mopgens WRPM B ocHOBHOM paccuuThiBaeT A i gaHHOro 3HadeHWs ( win pP. OgHAKO TOIMOIETH
pacipocTpaHeHHs B YCIOBHSX SICHOTO HeOa U IIPH HAJIMYUK OCAJKOB ITPOESKTUPYIOTCS TaK, YTOOBI BHIUUCIISTD
g A nanHoro 3HaveHus A. [loatomy TpeOyeTcs MHBepCHs HHTErPATBbHON (DYHKITUH pAaCIIpeIeICHUS TSl THX
MOIMOJIETIeH U, B YaCTHOCTH, JJIsI 00BEIUHEHUS STUX JABYX IMOAMOJICIIEH.
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CrnenyeT OTMETHUTb, YTO, XOTS IPOIIeTypa, OTpeieTIcHHas B 3ToM JlononHeHnH, chopMyTUpoOBaHa B TEePMUHAX
3aMHpaHuii, A, oHa MOKeT 00pabaTbiBaTh Kak 3amupanus (A > 0), tak u ycuenue (A < 0).

1.2 HUTepaTuBHBII MeTO

B atom pasnene ompenensiercst GpyHkuust Aier(Q), KoTopas maet ociabieHue, CBSI3aHHOE C BhIOPAHHBIMH
MeXaHU3MaMH{ PacpOCTpaHEHHs], IPEBhIIIaeMoe B TeueHue (% BpeMeHH. B HeCcKoIbKUX MecTax mpouenypa
sanpammBaeT (QyHKIUIO Qier(A). Qiwer(A) sBISeTCS WMHTErpanbHON (QYHKIMEH pacupenelieHus MOJCIN
pacnpoctpaneHus, 11 Kotopoit Tpedyercst Aier(q). Qier(A) ompeneneHa B OCHOBHOM TEKCTE B ITyHKTE, TJIE
TpeOyeTcst nTepaTHUBHAS MPOLEaypa JTaHHOTO J{OTIOTHEHHS.

Qiter(A) ¥MeeT OTpHIATEIBHBIN HAKIIOH; TAKUM 00pa3oM, CIIeAyeT 3aMETUTh, YTO MPH TOM YTO Anigh O0JIbIIE
Alow, Qhigh MEHBIIIE Jiow-

Wrepanus BeimonHseTcs B 1Ba 3Tana. CHadana ompeaemnseTcs] QUana3oH MOWCKa YPOBHEH ocnabieHws, A
KOTOPOTO W3BECTHO, YTO OH BKJIIOYAeT TpeOyeMblil MpOIEeHT BpeMeHH 3amupanuii. Ha BTropom stame
HCTIONB3YETCsl IBOMYHBIN MOUCK, YTOOBI OTCOPTUPOBATH TIOUCK, TOKA PE3yIbTUPYIOIINI MPOIEHT BPEMEHHU HE
OKa)KeTCs B TIpeieNiaX 3aJaHHOTO JIOMYCKa IEJIEBOTO MPOIIEHTa BpEMEHHU 3aMHUPAHHA.

Oman 1. Yemanoska ouanaszona noucka

HavansHoe 3HaYeHHe poOHOTO ypOBHS Ociia0ieHus, Ainit, MOXKET OBITh YCTAaHOBJICHO Ha JIF000€ HEHYJIEBOE
IIOJIOKUTECIIbHOC 3HA4YCHUC. MOFYT UMETBCs I[eﬁCTBCHHBIe IMPpUYXHBI JIsI pacycTa Ainit Ha HeKOTOpOP'I
00bekTHBHOW ocHOBe. OmHako ObLIO HaiileHO, 4YTO TpocToe ycrtaHoeieHue Aint Ha 10 ab mpuBomuT
K pa3yMHOH 3(pPEeKTHBHOCTH B UTEPATUBHOM ITPOIIECCE.

VYcTaHOBUTE HavalbHBIC 3HAYEHHS BBICOKOI'O M HHU3KOI'O IPEaACIIOB IMMOUCKa IJIsA oclaOJIeHHUS U pasmep mara
OCJ'Ia6J'ICHI/I$1, OIpeACIACMBIC KaK:

Avigh = A'z““ 1B, (12.2)
Agy =— ?”“ 1B, (1.2.2)
Astep = Anit ab. (1.2.3)
3ajiaiite NPOEHTHI BPEMEHH, B TEYEHHE KOTOPBIX MPEBBIIIAIOTCS YPOBHH OcnabneHust Anigh 1 Alow:
Ohigh = Qiter (Ahigh) nb, (1.2.4a)
Qiow = Qiter (Aow) ab. (I 24b)

Oman 1. Umepayusa HauanbHo2o ouana3ona NOUcka.:
Ecnu g < Qhigh, TPOAOIDKANTE CIEAYIONIMM 00pa3oM:
IToBTopHO paccunraiite Aigw = Anigh.
TToBTOpHO paccuuTainte Qiow = Ghigh-
IToBTOpHO paccunTanTe Astep = 2 X Astep.
[loBTopHO paccunTaiite Anigh = Anigh + Astep-
IToBTOpHO paccumTaite Qhigh , UCTIONB3Ys ypaBHeHue (1.2.4a).
Bepuurech 00paTHO K Hayally UTEpaLuy JUarna3oHa NOMCKa M IOBTOPHUTE UKL C 3TOM TOUKH.
Ecmu q > Qiow, IpOIOIDKANTE CIEAYIOMIAM 00pa3oM:
[loBTopHO paccuunTaiite Anigh = Alow.
IToBTOpHO paccuuTaite ghigh = Giow.
IToBTOpHO paccumTanTe Astep = 2 X Astep.

[oBTopHO paccunTaiite Aiow = Alow — Astep.
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IToBTOpHO paccuuTaire (iow , KCIIONB3yst ypaBHenue (1.2.4Db).

BepHutech 00paTHO K HaYalry UTEpallii HAYaJIbHOTO JUAra30Ha MOUCKa U MMOBTOPHUTE C STOW TOYKH.
B npotuBHOM citydae, eciau g > Ohigh ¥ < Qiow, HepeliauTe k dTamy 2. [{uki HavanmpHOTO AMana3oHa MOUCKa
00BIYHO TpeOyeT TOJBKO HECKOJNBKHMX HUTepamnuil. B memsx obecriedeHrss YUCIIOBOW CTaOMIIBHOCTH, LUK

JOJDKEH OBITH 3aBepiieH rmocie 10 urepanuii He3aBUCHMO OT 3HAYCHUH Qiow M Ghigh, ¥ pacdeT JOJDKEH OBITH
MPOJIOJDKEH Ha JTarne 2.

Oman 2. Bunapmwiili nouck

Onpenenure Auy:
Atry = 015(A|ow + Ahigh) nb. (1.2.5)

Haunwure uteparuro OMHAPHOTO MTOMCKA!

Brrancaure IMPOLCHT BPEMCHH, B TCUCHUEC KOTOPOT'O oca0iieHue Atry IMMPEBBIIIACTCA:

qtry = Qiter (Atry) %. (| 26)

Ecnu Quy < g, moBTOpHO paccuntaiite Anigh = Atry.
B npoTtuBHOM cityyae mOBTOPHO paccuuTanTe Alow = Atry.
[ToBTOpHO paccunTaiite Awy , UCTIONB3Ys ypaBHeHue (1.2.5).

BepHaurech 00paTHO K Havyaly IMKJIa UTepaluy OMHAPHOTO MOMCKA U IIOBTOPUTE C 3TOTO MOMEHTA.
KonmyecTBO nMKIOB uTepanuii OMHAPHOTO IOWCKA, Niter, OMpENeNsieT aOCONOTHYIO TOYHOCTB
BorauciieHHOW (yHKIMH Aier(q). 11 JOCTHKEHHS TOYHOCTH, MPEBBIMIAOIICH YpOBEHb Aacc,
YCTAaHOBUTE Niter PABHBIM HAUMEHBIIEMY LEJIOMY 3HA4€HHIO, OOJbLIIEMY MWIM paBHOMY
3,32109(Ae, / Ayc) - 3Hauenne Aacc = 0,01 1b nomkHO ObITE npuemieMbM. Tlociie Toro kak UMK U3

Niter UTEPAIAI OBLT 3aBEPIIICH, MPOAODKANTE, KaK YKa3aHO HIXKE.

Ocnabnenue, npeBbiaeMoe A (% BpeMeHH, alllPOKCUMUPYETCS BBIPAKEHUEM:

Awl@)=A,  zb. (1.2.7)

Jlonosinenue J

CTpyKTypa Mo/1eJ i paclpoCTPaHEHHUs PATHOBOJIH
A1 HIUPOKOTO IPUMEHEeHN sl

J.1 BBenenne

B stoMm JlomomHEeHNH OMTUCHIBAETCS CTPYKTYpa IMOTHONH MOAEITH PACTIPOCTPAHCHUS PAIUOBOIH IS MITUPOKOTO
TIPUMEHEHUST W OOBSICHSETCS, KaK METOMBI, HCIOIb3yeMble I OOBEAWMHECHHS IOAMOIEIEH, OTpakaroT
OCHOBHBIE CBOMCTBA KOPPESALUU OIMOAEIIEH.

Ota MOJeNh OCHOBaHA Ha MOHATUH OOBEIMHEHUS CEMHU IMOJIMOJIEINEH, PENCTABISIONINX CEMb OTIEIbHBIX
MEXaHU3MOB PacCIpPOCTPAHEHUS! PAJHOBONH. TaKUMH MEXaHW3MaMH SIBISIOTCS JU(GPAKIUs, BOTHOBOIHOE
pacmpocTpaHeHue, Tporoc(epHoe paccesiHue, paclpoCTpaHeHHe MOCPEACTBOM CHopaguueckoro cios E,
MOTJIOLICHHE B aTMoc(epHbIX rasax, ocnalneHue B ocaJKax u MHOTOJTy4EBOE
pacnpocTpanenue/poxkycupoBka. [lepBeie 4eThipe — TO MEXaHU3MbI, KOTOpbIe 00ECIIeYMBAIOT CKBO3HBIE
Tpaccel OT MepeAaTdyrka K MPUEMHUKY. PaTnoBOIHBI IS KaXI0TO W3 JAHHBIX MEXaHU3MOB B IPHHIIWIIE
CIICAYIOT Pa3IMYHBIMU IIyTSIMU Yepe3 aTMocdepy, U 3TH YEThIpe MyTH ASUCTBYIOT ""mapamensHo". [locnennue
TPH MEXaHMW3Ma He 00ECIIeYNBAIOT CAMH 10 cebe MyTeil paclpoCTpaHeHUs] CUTHAIA MKy NMepelaTINKOM U
npueMHUKOM. CKopee, OHH MPEJCTaBIAIOT aJJUTHBHBIE MEXaHW3MbI OCHA0JeHHs, KOTOpPbIE BBI3BIBAIOT
JIOTIOJIHUTEINIBHBIE ITOTEPH HA YETHIPEX CKBO3HBIX Tpaccax.



Pex. MC3-R P.2001-1 53

OObeMHEHNE CeMU MOJEIeH — 3TO HEMpOCTas OIepalnus, IMOCKOJIbKY OHH SBIISIOTCS CTaTUCTHYCCKUMHU
MOJIETISIMH, 3aBUCSIIMMU OT BpeMeHH. KoppensmnoHHbIE CBOWCTBA MOJEIEH SIBISIOTCA TJIABHBIMHU IS
IaHHOTO Meroma. Koppensmum Mozenei OTpakaloT KOPPENSIUH OCHOBHBIX METEOPOIOTHIECKIX
MEXaHU3MOB, KOTOpBHIC BBI3BIBAIOT HM3MEHYMBOCTH BO BpeMeHU. HenaBHss MOBTOpHAas MpPOBEpKa
TONTOCPOYHBIX TJIOOANhHBIX METEOPOJIOTHYECKUX JaHHBIX ObUIa WCIONB30BaHA ISl OIpeNeIeHUN
KOppeIsIuA MeXAy Pa3lIudHBIMH moaMmozensMu. llpunmmocs moiitn Ha ympomieHus, 9ToOsl pa3paboTarth
MOJIeJTb, KOTOPasi ObUIa ObI OTHOCHUTEIBHO MIPOCTON JUIsl peaau3aliu, — B 00IIeM cllydae MOTpeOOBaIOCh Obl
NPUMEHEHUE YHUCJICHHBIX METOJOB I MPEJCTABICHUS IMOJHBIX CTATUCTHUYECKUX CBOMCTB MEXaHHU3MOB
pacipocTpaHeHHS.

J.2 O0BeauHeHne moaMoaesei

Ha puc. J.2.1 moka3zana cTpykTypa Bce mojienu. J{BoitHas 00Bo1ka OOKCOB M ABOWHBIC JIMHUU HA JHarpaMMe
MIPENCTABIIIOT TOT (aKT, YTO MTOTOKH, IIPOXOIAIINE Yepe3 JUuarpaMmy, — 3TO HE CHUTHAJIbl WIM MOLIHOCTS,
a TOJIHOE CTAaTUCTUYECKOE pacHpeAeiCHUe MOIIHOCTH/IOTEPh. B KOHKpPETHOM IUIaHe, 3TO WHBEpCHas
naTerpanbHas Gyakmus pacrpenenenns (ICDF) moneneir. OHa ompenensier pacrupenelieHHe OCHOBHBIX
oTepp nepepayu, L, B 3aBUCUMOCTH OT IpoLeHTa BpeMeHHu, P. OObeOUHUTENN MOAEIEH NpeACTaBICHbI
Kpyramu. bykBa B oObemuHHTENIE OMpeneNseT KOPPEISIMOHHOE CBOMCTBO Takoro oObeamnutens: "C"
03HauaeT "TOIHOCThIO KoppenupoBanubie ¢pyHkiuu", "E" o3Hauaet "B3anMouckintouatonme pyukmuu", a "U"
o3HauaeT "HekoppenupoBaHHbie PyHKIUK". OOBenuHUTENH "S" — 3TO CKANApHBIE 00BEIUHUTEINH, TJIE O/THA
13 00BENNHSIEMBIX BEIWYMH SIBJISIETCS] IPOCTHIM YHMCIOBBIM 3HAa4eHHEM (OOBIYHO MEIMAHHBIM 3HAYCHHEM),
a He MOJIHBIM pacIpe/lelIeHuEM.

[HoxpoGHOCTH TOTO, Kak 00BEIUHAIOTCS IIPOTHO3HI, ITOTyYeHHBIE C TTOMOIIBIO TTOIMO/IENIEH, IPUBEICHH B 11. 4
u 1. 5. Ho nns nenert maQpopMannu 31ech MPUBOIATCS OCHOBHBIE (POPMYIIBI, HCTIOIB3YEMBIE U 00beTUHEHHS
JIBYX pacIpeneicHui, mpearnoararoliie YeThIpe THIIA HCTIOIB3YEMBIX CBONCTB KOPPEISIIUU.

B cnenyrommx ypaBHEHMsIX 3Ha4eHHE L TpencTaBiseT OCHOBHBIE MOTEPU IMEpeAayd OHON M3 YeThIpex
napauIeNIbHBIX CKBO3HBIX MOZIEIeH pacpocTpaHeHus. 3HaueHHe A MpeACTaBIseT 0CcIa0IeHne OTHOCHTEIHHO
CBOOOIHOTO IPOCTPAHCTBA, CO3IaBAEMOE OJIHOM M3 aIMTUBHBIX Moelneit. Mbl ykasbiBaeM L(p) wmu A(p) amst
snauenusi ICDF npu npouerte Bpemenu, P. Cydduxcer inl, in2 u OUt UCTIONB3YIOTCS SIBHBIM 00pa3oM st
ICDF, a scal — st cKassIpHOTO BXO/1a.

O6benunenne aByx ¢pynkumii ICDF, koTopble SBIAIOTCS MOJHOCTHIO KOPPEIMPOBAHHBIMU (OOBEAMHUTEND
"C") — 3T0 mPOCTO CIOKEHUE MOIHOCTEH UITK MOTePh B TeUCHHUE MpolieHTa BpeMeHH P. Croco0, ¢ TOMOIIbIO
KOTOPOTO 3TO OCYIIECTBISICTCS, 3aBHCUT OT TOTO, BBIPAXKEHBI JH OOBEAMHSEMBIC MOJENIN B BUAE IIBYX
OCHOBHBIX IOTE€ph Nepelauyd WM B BHAE OCHOBHBIX MOTEPh IMEpeJadyd MU OCJIA0JICHHS OTHOCHUTEIHHO
CBOOOIHOTO IIPOCTPAHCTBA:

L.«(p)=-10 |Og(10—011|—in1(p) +10—0’1Lin2(p)) 1B, (0.2.1a)
Lout(P) = Lina (P) + A2 (P) 1b. (J.2.1b)

O6wvenunenne ¢ynkiuu ICDF u mocrostHHOro 3HaueHus: (oOwvemuHuTenb "S"), HampuUMep EIUHHUYHOTO
MEANAaHHOTO 3HaYCHUs 0CJIabIeHNs1, TAaKXKe SBJIsIeTCsl MPOCTOl npouenypoil. Berxonnas ¢yunkums ICDF — sto
npocto Bxoanas yHkius [CDF, "cipunyTas" mo ocu "MOIIHOCTR/TIOTEpH" HAa 3HAUSHHUE BXOJTHON CKaISIPHON
BEJTMYMHBI:

Lout(p) = Linl(p) +Anz ab. (J.2.2)

Crnenyer oTMeTuTh, 4To oobenunuteny "C" u "S" MoryT paboTarh "TOuKa 3a TOUKOH'", TO €CTh BBIXOJHOE
3HavYeHue il P% BpPEMEHU 3aBHCUT TOJBKO OT P% 3HAUeHHH BXOAHBIX MOJENeH W He TpeOyeT MOJHBIX
pacnpeiesieHui.

OObeMHEHNE B3aMMOWCKITIOUAIOMIMX MeXaHu3MoB (oObenuHuTENs "E'") 0ONee CI0XKHO BBIMOJHUATH
pacueTHBIM CIOCOOOM, HO KOHIENTYaJIbHO 3TO MpocTas mpouenypa. IIpomeHTsl BpeMeHHn ABYX BXOAHBIX
¢ysaxmuit ICDF cknaapIBaroTcs mpu KaX10M 3HAYEHUH TTOTEPh:

pout(A) = pinl(A) + pinz(A) HB- (‘]-2-3)
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910 Tpe6yeT HTCpaTHBHOﬁ npoucaypbl, KOTopasd UCHOJb3YCT IMOJHBIC PACHIPEACIICHUA BXOJAHBIX BCIMYHWH.
I[aHHBIﬁ METO UCTIOJIB3YETCA IJIA O6’BCZ[I/IHGHI/I$I MEXaHNU3MOB PACIIPOCTPAHCHUS B YCIIOBUAX SICHOI'O HeOa u
IIp1 HAJTMYUH OCaIKOB.

Y auButensHo, HO o0benuHeHue aAByX GyHkimii ICDF, xotopeie He koppenupytores (00beaunutens "U")
SIBIIIETCSl Hambosee TpyaHBIM. JlefiCTBUTENbHO, IS BRIIIOJIHEHUS TOTO HajuiexamuM oOpa3oM Tpebyercs
HCTOJIb30BAaHUE YMCICHHBIX METOJI0B, HanmpuMmep Metroja Monrte-Kapio. Ilpu ucnonszoBanun WRPM nns
MozenupoBaHuii MeronoM MonTte-Kapno, crpykrypa moaenu WRPM mo3Bonsier 10CTaTOuHO MPOCTOE U
MPaBUIBHOE MOJECITUPOBAHNE CTATHCTHUECKUX JTAHHBIX. DTO OMMUCHIBAaETCs B 1. 5.3.

Opnaxo npuzHaHo, 4to WRPM Oyzer 9acTo NCHOIbh30BaThCS B 0OCTOATENBCTBAX, KOTOPHIE HE ONIPABABIBAIOT
BBIYMCIIUTEIBHYIO CJI0)KHOCTh MOJENHPOBaHUs MeTo1oM MoHnTe-Kapiio. B TakoM citydae mpuMeHUM NPOCTOM
n00x00, IpA KOTOPOM TOJHAsI MOJIENIb OCHOBHBIX MOTEPH MepeJadyd MPOCUUTHIBACTCS AJISl €AWHCTBEHHOTO
3HAYEHUs TPOIEHTa BPEMEHH. DTOT NPUHIIUI OCHOBaH Ha BRIOOpEe Hamboiee CHIHHOTO CHUTHANA WIIH, YTO
9KBHBAJICHTHO, CAMOTO HU3KOTO 3HAYEHHUSI OCHOBHBIX IMOTEPH Mepenadn u3 AByX (Mim Ooliee) Tpacc CHUTHAa
JUISL KQKJIOTO MPOLIEHTa BpeMeHH, P. OyHKIH ""cMemrBaHuA" MOKET OBITh CIONB30BaHa, YTOOB! YCTPaHUTh
pa3pbIBbl HAKJIOHA, KOTOPBLIE MOT'YT BO3HHKHYTH IIpU IIPOCTOM BI)I60pC MHUHUMAJIBHOT'O 3HAa4YCHMHA.
Crnemyromumii METOJ] HCIIOJIB3YETCs B II. 5.2:

Lou(p) =—5logll0 02m® 11002 ) g (1.2.4)

XOTs 3TO BBITVISIAUT OYEHB MIOXO0KUM Ha METOJ, TPUMEHEHHBIN B ypaBHeHUH (J.2.1a) 1 MeeT mpeuMyIIecTBO,
MIpH KOTOPOM OO0BEIMHEHHE MOXET OBITh CIENaHO criocoboM "Touka 3a Toukoit", oobequauTenn "U" u "C"
CTaTHCTUYECKH BecbMa pa3nuyHbl. [lomaepikanne JOTHUECKOTO pa3/eieHnsT B TOM Clydae OOJierdaeT It
KOHCTPYKTOpa MOJIEIM HCIOJIb30BAHNE YWCIECHHBIX METOJOB, YTOOBI MONYy4YHTh OOJiee CTaTHCTUYECKU
MPABWIBHBINA PE3ysIbTaT, 4eM TO, YTO JAaeT MPOCTON aHATUTHYCCKUI MOIX0]] ¢ ypaBHeHHeM (J.2.4).

Cnenyer otMeTuTh, 4To ypaBHeHus (J.2.1a) u (J.2.4) MoryT BeI3BaTh MpOOJIEMYy TpPU BBIYUCICHUSIX, €CIH
OCHOBHBIE ITOTEPH MepPeaadd NOIMOAEIN OYCHb BEJIUKH. YNCIIOBBIC OTpaHUUCHHS MOTJIH Obl BHI3BATh HYJIEBOH
apryMeHr jorapudmMuieckoil QyHKIHU. DTa MpodiieMa yCTPaHIETCsI IyTeM UCIIOJIb30BaHHsI MATEeMaTHUECKH
SKBHUBAJICHTHOHN (DOPMYIIMPOBKY 3TUX yPaBHEHUA, MPUBEACHHOMH B I1. 5. CyTh COCTOUT B BEIHECEHUH 32 CKOOKH
B KadyecTBE OOIIEro MHOXKMTENS OCHOBHBIX TMOTEPh Mepeaaydl JOMUHHUPYIOIIEH MOAMOAENH U 100aBIeHUN
K HEMY IOTPaBKH, KOTOpas IPUHUMAET BO BHUMaHHUE JPYTHe TOMO/IENH.
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PUCYHOK J.2.1

Juarpamma o0beHHEeHUs] TOAMO/ el

Jloxnp + MHorosy4eBocTh/ I'a3 B OTCyTCTBHE
COC/IMHEHHE I'a30B (dokycupoBka IO IS
nppaxmms C S
Hrbpascr & N\
I'a3 B oTcyTcTBUE
TTOKJIST
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\/
Joxnp + I'a3 B oTcyTcTBUHE
COC/IMHEHHE r'a30B TTOKJIST
TponochepHoe 1 U\ /S\
paccesiHue NN N
Cnopannueckuit
cioit E
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