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Beenenne

Jlnist IpOTHO3UPOBAaHUS MOBEICHUS HEPTH HA MOpE M OIpeeNeHHs IoIaIeii pa3IMBOB HC-
I10JIb30BAJIOCH MATEMAaTUYECKOE MOAEIMPOBaHNEe. MOIeIMpOBaHUE BBINOIHIIOCH C IIOMOIIBIO IPO-
rpammuoro npoaykra «PISCES 2» npousBoactsa kommnanun «TpaH3acy, KOTOPBIH BOCIPOU3BOIUT
IPOLIECCH], TPOUCXOAIINE B HEPTAHOM pa3iiuBe HA MOBEPXHOCTU MOPS: paclpocTpaHeHHe, Ucla-
peHue, IUCIEePrupoBaHKe, SMYIbCH(HUKAINI, M3MEHEHHE BS3KOCTH, TOpPEHHE, B3aUMOJCHCTBHE
He(TH ¢ OKpYKAOIIECH CpeIoi B cpecTBaMU OOpbOBI C pa3iuBaMu HE(TH.

«PISCES 2» Bxonut B Kkaraior nporpamm «Catalogue of computer programs and Internet in-
formation related to responding to oil spill (MEPC 367) IMO», omobpennsiii MexIyHapoIHOM
Mopckoii opranu3zaiueit (IMO).

[Tnomans pa3nuBoB HE(PTH HANPSIMYIO CBA3aHA C IPOLIECCAMM, IPOUCXOAALIMMU B HEPTS-
HOM IISITHE U €70 B3aUMOJECHCTBUEM C OKpYKarollen cpenoil. K HUM OTHOCATCS: 1elCTBUE TPaBUTa-
LIMOHHOW COCTaBJIAIOIIEH, pacTekaHue, nupys3us, ucnapeHue, JUcleprupoBatue, sMyibcuduka-
U] 1 U3MEHEHHE BA3KOCTH HE(TH.

BxiroueHne rpaBUTallMOHHOM COCTABIIAIOLIEH IO3BOJIWIIO YYECTh IIPOLECC Iepepacipese-
nenus HepTH U3 obnactell ¢ OosbHIel TONMUHON B 00JaCTH ¢ MEHBIICH TONIIUHON HE(TSHOTO
IISATHA.

[Ipouecc pactexkaHusi NPUBOAMT K yBEIMYEHMIO Iowaau nsatHa. Crnenys pemieHuto Pos,
ObUIM PACCMOTPEHBI TP CTAJMM pacTeKaHUs HEPTSIHOTO MATHA: TPaBUTALMOHHO-UHEPLIMOHHAS CTa-
JUsl, TPAaBUTALIMOHHO-BA3KOCTHAs U ITOBEPXHOCTHO-BSI3KOCTHAs. Bech pa3iuB OblI pa3zieeH Ha co-
BOKYITHOCTh OJHOCBSI3HBIX 00JIacTel, KOTOpbIE pacCMaTpUBAIUCh He3aBUCUMO. J[iist kax ol obma-
CTH CBS3HOCTH ObLJIa BBIYHCIICHA CKOPOCTH ABIDKEHHS TPAHUIBL. 3aTeM 00jacTh Oblia MacimTadu-
pOBaHa B 3aBUCHUMOCTH OT U3MEHEHUS IOJIOKEHUs IpaHuubl. IIpu 3TOM nmpoucxoawiio cMmeleHne
He(TAHBIX YaCTUL] IPONOPLUOHATIBLHO PACCTOSHUIO 10 LIEHTPa Macc 00JacTH.

[Ipu MoaenMpoBaHUM TAKXKE YUUTBHIBAJIMCH IMPOLECCHl B3aUMOCHCTBUSA HEPTSIHOIO MATHA C
OKpYXarollel cpesioil, K KOTOPbIM OTHOCSTCSI IPOLECC BO3JEUCTBUS BETpa M TEUCHMM, a Takxke
npoliecc B3auMoJIecTBuUs ¢ Geperom.

Juddy3us BeMUCISIIACH KaK CIydaiiHas BEJIMYMHA, PAacIpeIeieHHas 10 HOPMAJIbHOMY 3a-
KOHY, C MaTEMaTUYECKUM O’KMJAHUEM HOJIb M CPEAHEKBAIAPATUYHBIM OTKJIOHEHHEM, PaBHBIM CKO-
POCTH, paCCYUTAHHOM B 3aBUCUMOCTH OT T€YEHHI U BETPA.

IIpy mporHo3upoBaHNN IUIOMIAEH PA3JIMBOB YUYHUTHIBAIIOCH MCIIAPEHUE, KOTOPOE MPUBOIUT
K YMEHBIIIEHUIO 00BheMa pa3IuTon HeTH.

CKOpOCTb €CTeCTBEHHOH Jucriepcun Obliia OmpesiesieHa B 3aBUCUMOCTH OT COCTOSIHUS MOpPSI
U BSI3KOCTU HEPTH. YBeIMUEHHUE BSI3KOCTM HEPTH MPOUCXOTUT 3a CUET 0Opa3oBaHUS BOJSHOMN
HMYJBCUU U 3a CUET MCIapEeHHUs JIETKUX (PpaKIui.

BxuroueHne sMynbcH(PUKAIIMOHHON COCTaBISIONIEH MO3BOJIMIIO pacCUUTaTh yBEJTUYEHHE
o0beMa 3arps3HAIOLIETO BEIECTBA 32 CUET NPOHUKHOBEHUS BOJIbI B MacCy pa3iuToi HepTH U oOpa-
30BaHUS AIMYJIbCUH «BOAA-B-HEPTH».

Jlisi MOJIeNIMpOBaHUs MPOLIECCOB, MPOUCXOAAUIMX B HE(PTIHOM IATHE, OBLI HCIONb30BaH
MeTO]I NCeBAOKOMITOHEHT. [Ipu 3TOM monaxone He(dTh paccMaTpuBajach Kak CMECh JMCKPETHBIX
HEB3aUMOJICHCTBYIOIUX (PpaKIMiA, KaX]1as CO CBOUMH (PU3MUECKUMH U XUMHUUECKUMH CBOMCTBaMH.

IIpu pacuere npeanosaranock, 4To MATHO MOJ ACHMCTBUEM BETPA U TEUCHHUM ITEPEMEIAeTCs
B HAIPaBJIEHUU TEUEHUI CO CKOPOCTHIO TEUEHUH, U B HAIIPABJIIEHUU BETPA CO CKOPOCTBIO, COCTAB-
nsirotner 3% OT CKOpocTH BeTpa. Pe3ynbTupyloliee HampaBIeHUE MePEMEIEHUs CKIIAIbIBAIOCh U3
HalpaBJICHUs] BETpa U TEUCHUS TeoMeTpuuecku. JIBIKeHHe Kax10i HePTSIHON YacTUIBl IPOUCXO-
JIUJIO HE3aBHCHUMO OT Jpyrux vactull. [lepemenienue HedTu o0ycnaBiauBaioCh INIaBHBIM 00pa3oM
npeiioBoit CKOPOCTHIO.

[Tapamerp «B3aumoneiictBue ¢ 6eperom» MO3BOJIMI YYECTh MPH MOJEIMPOBAHUHM B3aUMO-
neiictBue pa3nuBa ¢ 6eperom. IIpu pacyerax yuyuTBHIBAIUCh OCOOCHHOCTH OEperoBoi 4epThl U THII
Oepera.

Hcnonb3oBanack mojaens ¢ JlarpaHxeBbIM MOAXOJOM K ONHCAHHIO HE(QTSIHOrO ISTHA.
Hedtp npeacrapnsinack aHcamOiIeM 4acTUL, HE3aBUCUMO MEPEMEIA0NIUXCs 0] JeHCTBUEM Teue-

3
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HUM 1 BeTpa. TpaekTOpUU HEPTSIHBIX YACTHI] SIBJIAIOTCS IBYMEPHBIMH, /U UX pacdyeTa UCIOJIb30-
BaJINCh JIAHHBIC O IBYMEPHOM T10JIe TeUCHU. BusiHIE YacTHIl IpYT HA PYyra YYUTHIBATOCH TOJIHKO
B IIpOLlECCax pacTeKaHHs W B3aUMOJICHCTBUS C Mperpajgamu, B OCTAIBHBIX MpPOIEccax B3aHMMHOE
BIIUSTHUE YACTHI] HE YUUTHIBAIOCH.

[Tosie TeueHuil omnpenessioch Ha OCHOBE 0Aa30BBIX BEKTOPOB C 33JaHHBIMU HM3MEHEHUSIMU
CKOPOCTH TIO BpeMeHH. TedeHrne B MPOU3BOIBHONW TOYKE PACCUUTHIBAIOCH MOCPEICTBOM HHTEPIIO-
JUPOBaHUSl 3HAYCHHI 0a30BBIX BEKTOPOB C YYETOM YCIOBHS HENPOTEKaHUS Ha rpaHulle Oepera.
JJist BBIYHMCTICHUS MCTIOIh30BAJIACh TPUAHT YIS JlenoHe.

[Ipu MozenupoBaHUM Pa3IMBOB B KAU€CTBE MCXOJHBIX JAHHBIX ObUIM MCHOJIb30BAHBI: TUC-
JIOKAIMsl HICTOYHHKA:

JUCIIOKAIMs UCTOYHUKA paziuBa  51°26,445' CILI u 143°39,943' B/I;

Mmacca pasnusa — 0,903 T, Bpems ucreuenus 30c;

U HeTEnpoayKTa - Ta30BbIi KoHAeHcaT (1oTHOCTH mpu 20 °C - 749,0 kr/m?; mpu 15 °C -
752,5; kunemaruyeckast Bsi3koctsb nipu 20 °C, mm2/ ¢, 1,45-2,0);

Tun oepera (IecoK);

CKOpPOCTh M HaIlPaBJICHUE BETPA;

CKOpPOCTh MoBepxHOcTHOrO TeueHus: 10 cm/c (Hanpasnenue 225 rpaaycos). [lpunuBHoe Te-
yenne 30-50 cm/c (Hampasienue 180 rpamycos, mpunus; 0 rpaaycoB, OTIHUB).;

TeMIeparypa BoJbl 1 1,2OC;

Temmneparypa Bo3nyxa 7,0°C;

BbICOTHI BOJH MPH pa3NUYHBIX CKOPOCTSAX BETpa!

- IPU CKOPOCTH BeTpa 5 m/c BricoTa BOHBI — 0,5-0,9Mm;

- mpu ckopocTH BeTpa 10 M/c BbIcOTa BOTHBI — O0jIee 2M;

- IIpH CKOPOCTH BeTpa 15 M/c BrIcOTa BOJHBI — Ooiee 2Mm;

- mpu ckopocTH BeTpa 30 mM/c BrIcOTa BOIHBI —/,5-7,9M;

- IIPU CKOPOCTH BeTpa 35 M/C BBICOTA BOIHBI —7,5-7,9M.

IJIOTHOCTB BOJIbI (1024 KF/M3);

onucaHue 6eperoB (AJIEKTPOHHBIC HABUTAIIMOHHBIE KAPThI).

[Ipu BeIMONHEHUN JaHHOW pabOThl UCIIOJIB30BAJICS MOAPOOHBIM YPOBEHD JeTalln3alu1, YIu-
TBHIBAIOLMI MPOLECCH], MPOUCXOAIINE B HEPTIHOM MATHE U IMPOLECCH €ro B3aUMOJEHCTBUS C
OKpYKaIOIIEeH CpeIou.

[IporHo3upoBanue miIomaAeii pa3nuBa ra30BOro KOHAEHCATa BBIMOMHIOCH Ha 1-2-4-6-12-
24-30-35-48 qacoB ¢ MOMEHTA Pa3JIMBa JUIS Pa3IMYHBIX THIPOMETEYCIOBHIA.
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1.1 Onucanue HedTsiHoii Mmoaeau. Pacnpocrpanenue HedpTu

Jleuscenue noo oelicmeuem meuenuil u gempa

JIBroKeHME KaXKJ0W He(TIHON YaCTHUIIBI TPOMCXOIUT HE3aBUCUMO OT Jpyrux yactuil. [lepe-
MereHne HeTH 00yCIOBIEHO TIaBHBIM 00pa3oM ApeiioBOil CKOPOCTHIO, KOTOPYIO MOXHO 3aIu-
catb B BUJIC:

Varii(X, Y) = awVuw(X, y) + acVe(X, y) | (1)
rae Vorit(X, Y) — ckopocTb BeTpa;

\7c(x, Y) — ocpeaHeHHas Mo ITyOUHE CKOPOCTh TEUEHHS;
aw — BerpoBoii (haktop, aw = 0,03;
ac — daxTop ckopocTu TeueHus, ac=1,1.
Jndy3rnoHHass KOMIOHEHTa CKOPOCTH BBIYHMCIISIETCSI METO/IOM CITyYaiHBIX YMCEI:

Vit (X, y) = VarirRn exp(ian) | (2)

rae Ry — HOpMaIbHO pacrpeesieHHOe CiydaitHOe Ynuciio oT MuHyc 1 1o 1;
@n — PABHOMEPHO paCIpe/IelICHHBII CIy4allHbIN yroi B mpenenax ot 0 1o 7.
YpaBHCHHE JBUKCHHS YACTHIIBI 3aITMCHIBACTCS CICIYIONINM 00pa3oM:

88—): :\7drift(X, ) +\7diff(X, ) 3)

Pacmexanue

Crnenys pemennto @34 [1], paccMaTpuBarOTCs TPU CTAaJIUU pacTeKaHWs HEPTSHOTO MATHA:
IPaBUTAMOHHO-UHEPIIMOHHAS CTAIHS, TPABUTAIIMOHHO-BSI3KOCTHAS M TIOBEPXHOCTHO-BS3KOCTHASI.

Jliia GonbiIMHCTBA HepTE MepBasi CTaIus ABISETCS KOPOTKOM, MOPsAKa MUHYTHI, U B MOJIe-
JUPOBAHUU HE yYUThIBaeTCA. [[JIsi TOYEUHOTO MCTOYHMKA HAYAJILHBIM TPHOIMKCHUEM ILIOMIAIH
CUMTaeM OKOHYAHUE TPaBUTAI[MOHHO-UHEPIMOHHON CTaauu, OIpeesieMoe CIeAYIOUINM BhIpaxe-
Huem [1]: )

Awgv50 6
Ao = 0,8472' — ( 4)
Vow
rze Vo — HauanbHEIH 00beM pasiusa (MS);
g — yckopeHHe cBob6oaHOTO0 ManeHus (g = 9,81 m/s?),

Ay — KHHEMaTHIeCKasl BA3KOCTb BOABI (M%/S);
Aw — OTHOCHTENIbHAsI PA3HOCTh B IMJIOTHOCTSAX HEPTH M BOJIBI:

A
P 5)

)
Pacrekanue, ompenensieMoe I'paBUTAlMOHHO-BA3KOCTHOW CTaIMEH, NMPOUCXOIUT CIENYIO-
UM 00pa3oM: HE(Th BBITSATUBAETCS BJOJIb HANIPABICHUS BETpa, MpUHUMAs GOpPMY IIIUIICA, KOTO-
PBIH 3a1a€TCS B BUJIE:

Al/BW 1/341/4
Q = Cl mv t (6)

— Mastasi oJIyocCh, COBITaatomas ¢ pemennem dos;

4/343/4
R:Q+C2U t (7)

— OoJIbIIIast IOJTyOCh, YIMTHIBAIOIIAS TIOTIPABKY Ha BETEP.
3neck c1 =1,417, ¢» =0,15.
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Bech paznuB pa3zgensiercsi Ha COBOKYITHOCTh OJTHOCBSI3HBIX 00JIaCTe, KOTOphIe paccMaTpHuBa-
I0TCSl He3aBUCUMO. [ KayKaoit 001acTH CBSI3HOCTH BBIYHCIISIETCS CKOPOCTh JBMKEHUS TPAHMIIBL. 3a-
TeM 00JIaCTh MacIITaOUPyeTCsi B 3aBUCUMOCTH OT U3MEHEHHUsI TIOJIOXKEHHsI TpaHullpl. [Ipu aToM mpo-
UCXOJIUT CMEIICHNE He(DTSAHBIX YAaCTHII TIPOTIOPIIMOHATIFHO PACCTOSHHIO JI0 IIEHTPA MAacC O0JIACTH.

1.2 O630p MoaeTUpyeMBbIX NPOIECCOB BHIBETPUBAHUS

Ilpeocmaenenue negpmu, hpaxyuu

Jlnisi MOJIeTUpPOBaHMSI MPOLIECCOB BHIBETPUBAHUS HCIOJIB3YETCS METOJ ICEBJIOKOMIIOHEHT.
ITpu sTtoM mnoxaxone HedTh paccMaTpUBaeTCs KaK CMECh AMCKPETHBIX HEB3aUMOJEHCTBYIOIIMX
dpakuuii, Kaxxaast o CBOMMH (PU3NIECKUMU M XUMHUYECKUMH CBOICTBaMHU.

B cnyudae, eciin n3BecTHa 3aBUCMMOCTb KOJIMUYECTBA HCHIApUBLIEHCS HEPYTH OT TEMIIEPATYpPbl
(IMCTHIUIAMOHHAST KPUBasi), TICEBJOKOMIIOHEHTBI CO3JIAI0TCS OCPEIHEHUEM DKCIIEPUMEHTAIBHBIX
TOYeK [2].

Ecnu cBeneHus 0 QUCTWIISIUOHHONW KPHBOM OTCYTCTBYIOT, HE(Th MPEICTABIISETCS B BUC

ISITH TICEBIOKOMITOHEHT, HMCIOLINX PaBHBIE 0OBEMBI U TEMIIEPATyphl KHIICHUS! BP; , 3aBUCSIINE OT
APl vedru [2]:

dT i-1/2
BPi =Tot+ 1 72/< 8
a5 ®)
To=45716—3,3447- AP )

dT
- =13%6,7-247,36-( API) . (10)

Hcnapenue
Vcnapenue ka0 NCeBIOKOMIIOHEHThI paccMaTpUBaeTcst He3aBUcUMO. CKOpOCTh Ucnape-
HUSI -0 (ppaKimu 3anuchiBaeTcs B cieayromem Buje [3]:

dVi KViyiPui
dt A RT | (1)
rae Vi — o0bem dpakiuu (m3);
A — momane pasznua (M?);
K — xoaddurment macconepenoca (m/s);
Vi — MomApHBI 06beM dpakmuu (M3/mol);
i — MOJIbHAsI KOHIICHTPAIHS;
Pvi — maBienue mapa (Pa);
R — koHcTanTa I uaeandpHoro rasa ( R = 8,3U/mol K);
T — Temnepatypa Bojbl (K).
MobHasi KOHIIEHTPAIHS yi OTPEACIACTCS CIACTYIOIIMM 00pa3oM:
_ Vilvi 1
z ZVi Vi (12)

Koppensius 1yis MossipHOTro 00beMa 1 MOJISKYJISIPHOTO Beca ucrnoib3yeT mojens ADIOS [2]:

Vi =7-10° (2,102 107 BPi) + (1,0-10 °BP?%) (13)
Mwi = 0,04132 — (1,985 -10* BPi) + (9,494 - 107 BP%) (14)

Metoa Hax0XIEeHHs TaBJICeHUs Mapoil ¢a3bl OCHOBAaH HAa 0OOOIIEHUU M3BECTHBIX B JINTEPA-
Type 3KCIEPUMEHTANIbHBIX TaHHBIX [4]:
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Pv,1=1000 -exp<— (4,4 + log BPi)| 1,803 - ?—1 -1803-1In ?—l (15)

Koaddunment Macconepenoca sBistercst pyHKIuei Tobko ckopoctr Berpa U [5]:
K=0,002U °78 (16)

[Tpu manbix ckopoctsix Berpa U cuumraeM Kod(h(UIMEHT MacCONEpPeHOCa MOCTOSHHBIM H
paBHbIM 0,005, 9TO COOTBETCTBYET CKOpocTH BeTpa U = 4 m/c.

Imynvcugurkayun

JlaHHBII TIpOIIECC OMMCHIBAET MPOHUKHOBEHUE BOJIBI B HE(PTH M 0Opa3zoBanue smynbeun. Kak
IPaBUJIO, IMYJIbCU(DUKALMSA HAUMHACTCA Yepe3 HEKOTOPOE BpeMs, MOCJEe TOro KaK OINpe/leIeHHOe
KOJINYECTBO HEPTH UcCTapUTCA. [[1si MOIEIMpPOBaHUS 3TOTO BBEJIEH MapaMeTp — KOHCTAHTa AMYJlb-
cutukauuu (Kenm), BBIPAXKAIOMINI B MPOIEHTAX KOJIMYECTBO HCHAPHUBIICHCS HE(TH, MOCIE Yero
HAYMHAETCS MPOIECC 00Pa30BaHUs IMYIbCUU. ITOT MapameTp 00 3a0aeTCs U3 IKCIEPUMEHTAIb-
HBIX JIAaHHBIX, JINOO BBOJUTCS HEOCPEACTBEHHO MoJib3oBaTeneM. Ilo ymonuanuio Ken =0.

JInst onucaHusi CKOPOCTH 3MYJIbCUHU MCIIONB3YETCs MOAX0, peiokeHHblir Mackay O. [6]:

For k- @rU)[1- Fer
dt F em /) ,

rae Fem — 00beMHOE COfEpKaHUE BOJIBI;
Kw — koHCcTanTa, paBHas 2-107°(s-m™);

(17)

U — ckopocTh BeTpa (M/c);
F "em — mapameTp, onpenensionuii KOHEYHOEe 00BEMHOE COJEPKAHKUE BOJIBI B HE()TH, 3aBHCS-
mmii ot TMna HedTu. JIng HeoumieHHbIX HedTel F 'em npuHMMaeTcs paBHBIM F 'en=0,7, mus

ounmieHHBIX F fem= 0,25.

Hucnepeuposanue
[Ipu MonenupoBaHuM MOTOKA Kareiab HeTH B BOJY HCIOIb3YETCS CIEAYIOIIEE BhIpaXKeHUE
JUIS CKOPOCTH iucriepcuu HepTH [6]:

2
UL PETAWEN Chad i
dt 1+504"%heo |
rze Mg (Kr) — Macca aucneprupyrouieit Hepry,
Moil (KT') — Macca Bcel HetH;
U — ckopocTb BeTpa (M/c);
o — K03 UIMEHT MOBEPXHOCTHOTO HaTshkeHus (dyne/cm);
h — TommuHa mieHku (Cm);
[ — TMHaMu4eckas Bsi3kocTh HedTu (cP);
t — Bpems B yacax.

(18)

H3menenue éazkocmu nHehpmu

VYBenuueHnue BSI3KOCTH HE(PTH MPOUCXOTUT 3a cueT 00pa30BaHUS BOISHOW 3MYJIbCUU M 32
CYeT UCTIAPEHUS JeTKUX (paKIuil.

N3meHeHne B3KOCTH Oyiarojapst 00pa30BaHUIO AMYJILCUU B MOJICIIA OIMCHIBACTCS YpaBHE-
HueM Myse [7]:
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CVFem } (19)

M= HoeXp| ———
1 - CMFem
IJIe (o — HadallbHas BI3KOCTh HE(PTH;
Cv,Cwm — smnupuueckue koucrantsl, Cy = 2,5, u C,, = 0,65 [7].
Dddekt ucnmapeHus Ha U3MEHEHUE BI3KOCTH MOXKET YUUTBIBACTCS CIICAYIONUM 00pa3oM [6]:

M= ,uoexp[CEFev] . (20)

Koncranta Crp nmpuHuMaeTcst paBHOH 1 (As JErkux OYMIICHHBIX HedrenpoaykToB) u 10
(1711 HEOUMIIICHHBIX HETEN ).
OxoHYaTeIbHOE COOTHOLIEHUE JIUIsI U3MEHEHUS BSI3KOCTU UMEET BU/L:

CvF

- 11
= pt0exp| — 2" 4 CeFer+ Cr(e — — 21
HER pL—cM o TP Ol To)} @)

1
rae T — tekymas temmneparypa (K);
To — TemriepaTypa, COOTBETCTBYIOIIASI BI3KOCTH L(0;
Ct — sMnmMpuyecKas KOHCTaHTa, peKOMeHayeMoe 3HaueHue kotopoi pasHo 5,0 (K) [3].
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2 CueHapuu pacnpocTpaHeHus pa3jiuBoB HepTH
I'eorpaduyeckue KOOpAUHATHI MECTOPACIIONOKEHUS pailOHAa TOIBOJHOTO TPYOOIIPOBOAA
1eHTpa razocooproro koiekropa Kupunckoro I'KM npeacrasieHst B Taduie 1.

Tabmuna 1 — I'eorpaduueckre KOOpAUHATHI MECTOPACIIONOKEHUS TIOJBOJHOTO TPYOOIIPOBO/IA IIEH-
Tpa razocbopHoro koyuekropa Kupunckoro I'KM

IMonsomubIi
TpyOOIIPOBOI

Koopannatsl

CeBepHas mupoTa

Boctounast monrora

51°26'26,67"

143°39'56,60"

Macca paznuBa: ra3osbsiii kKonaencat — 0,903 T, Bpems ucreuenus 30c.

MopenupoBaH#€e BBIMOJIHEHO C YYE€TOM CHHXPOHH3AIMU JCHCTBUS (aKTOPOB, COCOOCTBY-
IOLIMX BO3MOKHOMY 3arpsi3HEHHIO OeperoBoil yepThl.
bbutn  paccMoTpeHbl 3 OCHOBHBIX CIIEHApHs pPaclpOCTPAaHEHHs pa3iinBa KOHJCHCATa:
Ha I0ro-3araji, Ha 3araji 1 Ha ceBepo-3ama/.
[Ipy 3TOM KaXKbli CLIEHAPUI PACCUUTHIBAJICS B IIATH BAPUAHTAX:
1 — npu ckopocTH BeTpa 5 M/c;
2 — pu ckopoctu Betpa 10 m/c;
3 — npu ckopocTH BeTpa 15 m/c;
4 — mpu ckopoctu Betpa 30 M/c;
5 — npu ckopocTH BeTpa 35 M/C.
Ckopoctb noBepxHocTHOTrO TeueHnus: 10 cm/c (Hampasnenue 225 rpagycos). [IpunuBHOe Te-
yenue 30-50 cm/c (mampasnenue 180 rpagycos, mpuiuB; 0 rpaaycoB, OTIHB).
JIMCKpETHOCTD MPECTaBIeHHs JaHHbBIX: 1-2-4-6-12-24-30-35-48 yacoB ¢ MOMEHTa pa3iuBa.

[lepeuens mapaMeTpoB HE(DTAHOTO MATHA:

Jucnokanus nsaTHa, mup. JOJr.;

JInHa naTHa, M;

[[Iupuna narHa, m;

KonunuecTBo KOHAEHCAaTa HA MJIaBY, T
KonnuecTBo ncnapusiierocs KOHAEHCATA, T;

KomnuectBo JUCIICPrupoOBaHHOr0 KOHACHCATA, T,

MaxkcumannHas TOJIIIIMHA IIITHA, MM,

MakcuMasbHas [UIOMAb MSTHA, M2

KonnyectBo KoHAeHCaTa Ha Oepery, T
JlnuHa 3arpsa3HeHHON YacTH Oepera, M.
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Tabmuna 1A.1 — Cuenapuiit YC(H) (B TeueHne 6 4acoB)

2.1 Cuenapuii 1A

Pa3nuB ra3zoBoro KoHJEHcaTa pacmpocTpaHsieTcs Ha 3amnaj. HampaBieHue Berpa Ioro-
BocTouHoe. Cuya BeTpa 5 M/c.

No CaoiicTBa paznuBa 1 yac 2 yaca 4 yaca 6 yacos
1 | Jucnoxauus nara (mmpota, oarora) 51°25.470N | 51°24.840N | 51°25.330N | 51°27.255N
1 poTa, 1 143°39.740E | 143°39.460E | 143°38.720E | 143°37.615E
2 | /lnuHa nsaTHA, M 55 69 86 90
3 | upuna nsaTHA, M 35 37 38 40
4 | IInomanap mATHA, M2 1541 2031 2519 2635
5 | KonmudecTBO KOHJICHCATA Ha TUIaBY, T 0,9 0,8 0,7 0,6
5 KonuuecTBO HCHapuBIIErocs KOHACH- 0 01 01 0.2
carta, T
7 KonuuecTBO ArCIIeprupoBaHHOTO 0 0 01 01
KOHJIEHCATa, T
8 | KonuuecTBo 3MyabCHM Ha IUIABY, T 1,1 1,1 1,0 0,9
9 | MakcumanbHast TONIIHAHA IATHA, MM 1,9 1,5 1,1 0,9
10 Paccrosinre Mexay HCTOYHUKOM pas- 1800 3000 2500 3100
JIUBA ¥ TIATHOM, M; TIJISHT, TPaJ. 187 190 215 299
11 | KomndecTBo KOH/IEHCATa Ha Oepery, T - - - -
12 | JInmuHa 3arpsisHEHHOH yacTu Oepera, M - - - -
Ta6muia 1A.2 — Cuenapuit YC(H) (B Teuenue 6-29 yacoB 48 MUHYT)
ITonnoe pac-
No CBoiicTBa pa3nuBa 12 yacoB 24 yaca ceusariie
Ha 29 JacoB
48 MUHYT
1 | Mucnoxawus narsa (mmpota, 1oaroTa) 51°26.600N | 51°24.955N | 51°23.560N
3 poTa, A 143°35.775E | 143°32.370E | 143°30.890E
2 | JlnuHa nsTHa, M 101 104 97
3 | upuna nataa, M 41 44 41
4 | Inomanp nsTHA, M? 3036 3321 2696
5 | KomnyecTBo koHIEHCATa Ha TIJIaBY, T 0,4 0,1 0,01
6 | KommdecTBo ncnapuBiierocst KOHeHcaTa, T 0,4 0,7 0,7
7 | KomudecTBo mucneprupoOBaHHOTO KOHJIEHCATa, T 0,1 0,2 0,2
8 | KosmdecTBo 3MyJibCHU Ha ILJIaBY, T 0,5 0,1 0,01
9 | MakcumanasHas TOJIIHHA [IITHA, MM 0,5 0,1 0,1
10 PaccrosiHre Mex Iy HCTOYHUKOM Pa3iiBa U MSATHOM, 4800 9100 11700
M; MIEJICHT, Ipajl. 273 252 243
11 | KonnuecTBo KOHAEHCaTa Ha Oepery, T - - -
12 | lnuna 3arps3HeHHON yacTu Oepera, M - - -

10
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88 chart1-1:1000

Puc. 1A.1.1. — Kapra UC(H) Ha 1 gac ¢ MomeHTa pa3nuBa (KoH(UTypaIus HeQTIHOTO MATHA)
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Puc. 1A.1.2. — Kapra UC(H) Ha 1 yac ¢ MOMeHTa pa3nuBa (pacCTOsIHUE OT UCTOYHUKA pa3inBa
JI0 TajTbHEH KPOMKH )
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Puc. 1A.2.1. — Kapta UC(H) Ha 2 yaca ¢ MoMeHTa pa3nuBa (KoH(pUTryparus HeQTSHOTO TSTHA)
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Puc. 1A.2.2. — Kapta UC(H) Ha 2 yaca ¢ MOMeHTa pa3iuBa (paccTOsSHUE OT UCTOYHHUKA pa3liiBa
JI0 TajTbHEH KPOMKH )
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Puc. 1A.4.1. — Kapra UC(H) Ha 4 gaca c MmomeHTa pa3nuBa (KOHGUTYyparus HeTsHOTO MsITHA)
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Puc. 1A.4.2. — Kapra UC(H) Ha 4 yaca ¢ MOMeHTa pa3iuBa (paccTOSHUE OT UCTOYHHUKA Pa3iuBa
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Puc. 1A.6.3. — Kapta UC(H) Ha 6 yacoB ¢ MOMEHTa pa3iuBa (paccTossHuEe OT HEPTSHOTO MATHA
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Puc. 1A.12.1. — Kapra YC(H) Ha 12 yacoB ¢ MOMeHTa pa3iuBa (KOH(GUTYpaIust HeQTSIHOTO MATHA)
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Puc. 1A.12.2. — Kapra UHC(H) Ha 12 yacoB ¢ MOMeHTa pa3iuBa (pacCcTOsHUE OT UCTOYHHUKA pa3jinBa
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Puc. 1A.12.3. — Kapra YC(H) Ha 12 yacoB ¢ MoMeHTa pa3iuBa (paccTosiHue OT HE(TAHOTO MATHA
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Puc. 1A.24.1. — Kapra UHC(H) na 24 yaca ¢ MomMeHTa pasziuBa (KOHGHUTyparust He()TIHOTO ISTHA)
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Puc. 1A.24.2. — Kapra UYC(H) Ha 24 yaca ¢ MOMeHTa pa3iiuBa (paccTOSIHUE OT HCTOUHUKA PasiBa

710 TajbHEH KPOMKH)
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Puc. 1A.24.3. — Kapra UC(H) Ha 24 yaca ¢ MOMeHTa pa3iuBa (paccTOsHUE OT HEPTIHOTO MATHA
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Puc. 1A.29.1. — Kapra UC(H) Ha 29 wacoB 48 MUHYT ¢ MOMEHTa pa3iuBa (KoHpHUTyparus HedTs-
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Puc. 1A.29.3. — Kapra UC(H) Ha 29 yacoB 48 MUHYT ¢ MOMEHTa pa3iiuBa (paccTosTHUE OT HEPTIHO-

TO MATHA 70 OeperoBoi yepThl) (TIOJIHOE pacCeUBaHNUE)

29



000 «BoarorpagtHUIINMmopHedTH»

Tabmuna 16.1 — Cuenapuit YC(H) (B TeueHnue 6 4acoB)

2.2 Cuenapmii 1b.

Pa3nuB ra30Boro KOHIEHCATa PACIIPOCTPAHIETCS Ha FOTO-3amaj 0 BOCTOYHOTO Oepera OocCT-
poBa Caxanun. Hanpasnenne BeTpa Boctounoe. Cuita BeTpa 5 m/c.

Ne CaoiicTBa pasnuBa 1 yac 2 yaca 4 yaca 6 yacoB
1 Jwucnokarus nsaTHa (MTAPOTa, TONITOo- 51°25.250N 51°24.415N 51°24.450N 51°26.010N
Ta) 143°39.590E | 143°39.175E | 143°38.200E | 143°36.850E
2 | lnuHa nsaTHA, M 56 66 71 91
3 | Wupuna nsaTHa, M 38 39 40 41
4 | IInomanp nATHA, M2 1528 1893 2233 2652
5 | KonmnuecTBo KOH/ICHCATa HA TUIABY, T 0,9 0,8 0,7 0,6
5 KosuuecTBo ncnapuBIIErocst KOHIACH- 0 01 01 0.2
carta, T
7 KonuuecTBo aucrieprupoBaHHOTO 0 0 01 01
KOHJEHcaTa, T
8 | KonuuecTBO 3MyJIbCHH HA TUIABY, T 1,1 1,1 1,0 0,9
9 | MakcuManbHast TONIIHMHA HSTHA, MM 1,9 15 1,1 0,9
10 PaccrosiHre Mex Iy HCTOYHUKOM pas3- 2200 3900 4200 3700
JIUBA | MIATHOM, M; TIEJICHT, TpaJl. 190 193 209 257
11 | KomnvecTBo KOHIEHCATa Ha Oepery, T - - - -
12 | JlnnHa 3arpsi3HEHHON JacTu Oepera, M - - - -
Tabmuna 16.2 — Cuenapuit UYC(H) (B Teuenue 6- 244acoB 53 MUHYT)
[Tonnoe pac-
Ne CBoiicTBa pasnuBa 12 gacoB 24 gaca conBatie
Ha 24 yaca
53 MUHYTHI
100 ( ) 51°24.030N | 51°19.470N | 51°18.225N
HCTORAMIA THITHA (IMpOTd, 0JToTa 143°34.245E | 143°29.210E | 143°29.210E
2 | JlnuHa mATHA, M 90 99 116
3 | lllupuna naTHa, M 43 46 14
4 | Inomanp msATHA, M2 2992 3210 924
5 | KonmdecTBo KOHAEHCATa HA TUTaBY, T 0,4 0,1 0,01
6 | KonmuecTBo ncnapusmierocs KOHAeHcATa, T 0,4 0,7 0,7
7 | KonwgecTBo aucCTieprupoBaHHOTO KOHZECHCATA, T 0,1 0,2 0,2
8 | KosuuecTBo 3MyJIbCHU HA TUIABY, T 0,5 0,1 0,01
9 | MakcumanbHas TONIIMHA ISTHA, MM 0,5 0,1 0,1
10 PaccrosiHre M)y HCTOYHHKOM Pa3JivBa U MSITHOM, 8000 17900 19500
M; MIEJICHT, Ipajl. 236 224 219
11 | KonnuectBo KOHIEHcaTa Ha Oepery, T - - 0,04
12 | Inuna 3arps3HEHHOH yacTu Oepera, M - - 224

30




000 «BoarorpagtHUIINMmopHedTH»

$8 chart1- 11000

143°3a50E0 T o oo T Tlyadaaee T _ T, T T ot
foorof ooy for of" f)FOFY OYOY O OFf % R
foorof ooy LI S SR N SRS S S S S R
foorof ooy for of" f)FOFY OYOY O OFf % R
| for f
for f
0 e Q.
51°25:30N
N foorof
foorof
TP of
for f
N ooy of
ooy of
foorof
foorof
TR -
for f oot foor TSBT,I M"I’ (S S A foor
[ P Pofo|718@f?r T ¢ ¢ P % ot
ooy of Foor LI I R I S S R Foof
N foorof ooy foorof ?J L R S S S R
foorof ooy S S I S O AN S S SRS SN R
foorof ooy S S I S O AN S S SRS SN R
for f oot fof |f f}fF Fr t ¥ t % foor
N for f for for |f '?J for f ft t % for
ooy of Foor LI I R I S S R Foof
A | Tt S S I SR U N SN S NS S SN PR
(51725 oM 51725 20N
foorof ooy S S I S O AN S S SRS SN R
N foorof ooy foorof ?J L R S S S R
14rdase’ T Tt Poorot Thafpeee ¥ 7 7 7 P 1

Puc. 1b.1.1. — Kapra UC(H) na 1 yac ¢ momeHTa paznuBa (KoHGUTYypaIys HePTIHOTO MATHA)
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Puc. 16.2.1. — Kapra UC(H) Ha 2 yaca ¢ momeHTa paznuBa (KOHGUTypaIys HePTSIHOTO MATHA)
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Puc. 15.25.3. — Kapra UC(H) Ha 24 yaca 53 MUHYTBI C MOMEHTA pa3iiKBa (3arps3HEHHBIN Oeper)

(TmosmHOE paccenBaHUE)

49



000 «BoarorpagtHUIINMmopHedTH»

Tabmuna 1B.1 — Cuenapuit UYC(H) (B Teuenue 6 4acoB)

2.3 Cuenapuii 1B

Pa3nuB ra30Boro KOHIEHCATa PACIIPOCTPAHIETCS HA FOTO-3amaj 0 BOCTOYHOTO Oepera OcT-
poBa CaxanuH. HanpaBienue BeTpa ceBepo-BocTounoe. Cuia Berpa 5 M/c.

No CaoiicTBa paziuBa 1 gac 2 yaca 4 yaca 6 yacos
1 Jwucnokarus nsaTHa (MTUPOTa, TONTOo- 51°25.030N 51°23.990N 51°23.630N 51°24.750N
Ta) 143°39.710E | 143°39.425E | 143°38.715E | 143°37.675E
2 | JlnuHa nsaTHA, M 63 70 88 93
3 | lupuna nsatHa, M 33 34 36 37
4 | TInomanp nATHA, M2 1530 1833 2458 2663
5 | KonmvecTBO KOHEHCATA HA TIJ1aBY, T 0,9 0,8 0,7 0,6
6 KosuuecTBo ncnapuBIIErocst KOHIACH- 0 01 01 0.2
carta, T
7 KonuuecTBo aucrieprupoBaHHOTO 0 0 01 01
KOHJIEHCATa, T
8 | KomuuecTBo 3MyJIbCUH HA TUIABY, T 1,1 1,1 1,0 0,9
9 | MakcumanbHas TONIIMHA ISTHA, MM 1,9 15 1,2 0.9
10 PaccrosiHre Mex 1y HCTOYHUKOM pas3- 2600 4600 5400 4100
JIUBA W MIATHOM, M; TIEJICHT, Tpal. 186 187 195 220
11 | KonnyecTBo KOHIEHCAaTa Ha Oepery, T - - - -
12 | JInuHa 3arpsi3HEHHOH JacT Oepera, M - - - -
Tabmuna 1B.2 — Cuenapuit YC(H) (B Teuenue 6-29 yaco 14 munyr)
[Tonnoe pac-
No CBoiicTBa pasnuBa 12 yacoB 24 gaca censanne
Ha 29 gyacoB
14 munyT
1 | Jucnokauus narsa (umpora, zoirora) 51°21.530N | 51°15.180N | 51°11.150N
5 poTa, A 143°35.685E | 143°32.865E | 143°32.250E
2 | JlnuHa mATHA, M 110 114 66
3 | lllupuna naTHA, M 37 38 38
4 | TInomanp nATHA, M2 3157 3252 1168
5 | KonmdecTBo KOHAEHCATa HA TUTaBY, T 0,4 0,1 0,01
6 | KonmuecTBo ncnapusmierocs KOHAeHcATa, T 0,4 0,7 0,7
7 | KonwuecTBO AucmeprupoBaHHOTO KOHAEHCATa, T 0,1 0,2 0,2
8 | KosuuecTBo 3MyJIbCHU HA TUIABY, T 0,5 0,1 0,01
9 | MakcumanbHas TONIIMHA ISTHA, MM 0,5 0,1 0,1
10 PaccrosiHre Mex 1y HCTOYHUKOM Pa3iiBa U MATHOM, 10300 22400 29600
M; MIEJICHT, Ipajl. 208 201 197
11 | KonnuectBo KOHIEHcaTa Ha Oepery, T - - 0,02
12 | Inuna 3arps3HEHHOH yacTu Oepera, M - - 1419
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Puc. 1B.2.1. — Kapra UYC(H) Ha 2 yaca ¢ MoMeHTa pa3nuBa (KOH(UTypanus HeQTIHOTO MATHA)
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Puc. 1B.4.1. — Kapra UC(H) Ha 4 gaca ¢ momeHTa pa3nuBa (KoH(GUTypaust HEPTIHOTO TSATHA)
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Puc. 1B.6.1. — Kapra UC(H) Ha 6 yacoB ¢ MOMeHTa pa3iuBa (KOHGUTYpaIrs HEPTIHOTO TSTHA)
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Puc. 1B.12.1. — Kapta UC(H) Ha 12 yacoB ¢ MoMeHTa pa3nuBa (KoHHUTypaiust HEPTIHOTO MATHA)
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Puc. 1B.12.2. — Kapra UC(H) Ha 12 yacoB ¢ MOMeHTa pa3jiuBa (paccTOSIHUE OT UCTOUYHUKA pa3uBa
JI0 TajTbHEH KPOMKH )
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Puc. 1B.12.3. — Kapra UC(H) Ha 12 yacoB ¢ MOMeHTa pa3nuBa (paccTOSHUE OT HEPTSIHOTO MATHA

110 6eperoBoit YepThl)
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Puc. 1B.24.2. — Kapta UC(H) Ha 24 gaca ¢ MOMeHTa pa3iuBa (pacCTOSIHUE OT UCTOYHUKA Pa3jInBa
710 TaJIbHEeW KPOMKH )
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Puc. 1B.24.3. — Kapra UC(H) Ha 24 yaca ¢ MoMeHTa pa3nuBa (pacCTOsIHUE OT HEPTSIHOTO MATHA

110 6eperoBoit YepThI)
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Puc. 1B.29.1. — Kapra UYC(H) Ha 29 wacoB 14 MuHYT ¢ MOMEHTa pa3nuBa (KoHpUTryparus HeQTIHO-
o MATHA) (IIOJIHOE pacCEeHBaHUE)
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Puc. 1B.29.2. — Kapra UC(H) Ha 29 gacoB 14 MUHYT ¢ MOMEHTa pa3inBa (pacCTOSHHE OT UCTOYHHU-
Ka pa3jiuBa JI0 JalbHEN KpOMKH) (TI0JTHOE pacCcEeuBaHUE)
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Puc. 1B.29.3. — Kapra UC(H) Ha 29 yacoB 14 MuHYT ¢ MOMEHTA pa3JinBa (3arpsi3HEHHBIN Oeper)
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2.4 Cuenapuii 2A

Pa3nuB razoBoro koHjaeHcatra pacnpoCTpaHseTcsl Ha roro-3amaja. Hampasienue BeTpa 1oro-
BocTouHoe. Cuna Berpa 10 m/c.

Tabmuna 2A.1 — Cuenapuit YC(H)

ITonnoe pac-
Ne CBoiicTBa pasznBa 1 gac 2 Jaca cenBaime
Ha 2 Jaca
49 MuHyT
1 | Mucroxamus natsa (mmpota, gonrora) 51°25.670N | 51°25.260N | 51°25.380N
5 poTa, 1 143°39.410E | 143°38.800E | 143°38.340E
2 | Jlnvna niAaTHA, M 77 69 39
3 | Hlupuna nstaa, M 34 32 23
4 | Ilnomanp nsTHA, M2 1724 1596 406
5 | KomuuecTBo KOHJICHCATa HA IIIaBY, T 0,5 0,2 0,01
6 | KomndecTBo HcrapuBIIErocsi KOHIEHCATa, T 0,1 0,1 0,1
7 | KonngecTBo AuCrieprupoBaHHOTO KOHACHCATA, T 0,4 0,6 0,8
8 | KomndecTBo sMynbCHU HA TUTABY, T 0,7 0,2 0,01
9 | MakcumanbHas TOMIIMHA TITHA, MM 1.4 0,6 0,2
10 Paccrosiaure Mex 1y HCTOYHUKOM Pa3linBa U MSTHOM, 1500 2600 2700
M; TICJICHT, Tpaj. 203 210 223
11 | KonmnuecTBo KOHIEHCATa Ha Oepery, T - - -
12 | AnvnHa 3arps3HeHHON 9acTH Oepera, M - - -
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2.5 Cuenapuii 2b

Pa3nuB razoBoro koHjaeHcaTa paclpoCTpaHsieTcsl Ha roro-zamaj. HampaBneHnue BeTpa Bo-
crounoe. Cuna Berpa 10 m/c.

Tabmuna 2b.1 — Cuenapuit YC(H)

ITonnoe
Ne CBoiicTBa paziBa 1 gac 2 Jaca pacconpatiie
Ha 2 Jaca
48 MuHyT
1 | Jincnoxamms narHa (mmpora, gomroTa) 51°25.245N | 51°24.400N | 51°24.155N
H poTa, 1 143°39.115E | 143°38.225E | 143°37.585E
2 | dynvua nsatHa, M 67 72 53
3 | lllupuna nsarHa, M 35 33 21
4 | IInomanap mATHA, M2 1654 1643 497
5 | KonudecTBo KOHZICHCATA HA TUIaBY, T 0,5 0,2 0,01
6 | KonmmuecTBO ncnapumsierocst KOHIAEHCATa, T 0,1 0,1 0,1
7 | KonruecTBO TUCTIEprUpOBaHHOTO KOHACHCATA, T 0,4 0,6 0,8
8 | KonmgecTBo sMynbCcHY Ha TUIABY, T 0,7 0,2 0,01
9 | MakcuManbHast TONIIMHA ISTHA, MM 1.4 0,6 0,1
10 Paccrosiane Mexmy HCTOYHUKOM Pa3linBa U MSTHOM, 2400 4200 5000
M; TICJICHT, TPaj. 203 208 213
11 | KomngecTBo KOHEHCAaTa Ha Oepery, T - - -
12 | [nvHa 3arpsi3HEHHOH YacTH Oepera, M - - -
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Puc. 2b.1.1. — Kapra UC(H) na 1 yac ¢ momeHTa paznuBa (KoHGUTypaIys HePTIHOTO MATHA)
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Puc. 2b.3.1. — Kapra UC(H) Ha 2 yaca 48 MUHYT C MOMEHTA pa3iuBa (KOHPUrypanus HEPTIHOTO
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Puc. 2B.3.2. — Kapra UC(H) Ha 2 yaca 48 MuUHYT C MOMEHTa pa3iuBa (PACCTOSHHE OT HCTOYHUKA

pasnuBa 10 AanbHel KpoMKH) (TIOJTHOE paccenBaHUE)
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Puc. 2b.3.3. — Kapra UC(H) Ha 2 vaca 48 MuHYT C MOMEHTA pa3iuBa (pacCTOsHUE OT He(YTIHOTO

nsATHa 10 6eperoBoit uepThl) (MOJIHOE pacceuBaHKE)
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2.6 Cuenapmii 2B

Pa3nuB ra3oBoro KoHjeHcaTa pacnpocTpaHsieTcs Ha roro-zamaja. HampasneHnue Betpa cee-
po-BoctouHoe. Cwita Betpa 10 m/c.

Tabmuna 2B.1 — Cuenapuit UC(H)

ITonHoe pac-
Ne CBoiicTBa paznnBa 1 gac 2 Jaca cepatme
Ha 2 4Jaca
42 MUHYTBI
1 | Jiucnoxars mamna (umpora, gonrora) 51°24.810N | 51°23.550N | 51°23.030N
nenoxat pota, i 143°39.375E | 143°38.765E | 143°38.390E
2 | /lnuHa naTHA, M 75 77 61
3 | lllupuna narHa, M 34 30 17
4 | IInomanap mATHA, M2 1827 1582 383
5 | KonudecTBo KOHZICHCATa HA TUIaBY, T 0,5 0,1 0,01
6 | KommaecTBo ncnapuBierocst KOHAeHcATa, T 0,1 0,1 0,1
7 | KonudecTBo qucieprupoBaHHOTO KOHJCHCATA, T 0,4 0,7 0,8
8 | KommaecTBo smMynbCcuu Ha TUIABY, T 0,7 0,2 0,01
9 | MakcuManbHas TONIIMHA ISTHA, MM 1,1 0,5 0,1
10 Paccrosiare Mexmy HCTOYHUKOM pa3iiuBa U ISTHOM, 3100 5500 6600
M; TICJICHT, TPaj. 192 194 196
11 | KomndecTBo KOHEHCAaTa Ha Oepery, T - - -
12 | [AnvHa 3arpsi3HEHHOH YacTH Oepera, M - - -
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Puc. 2B.1.1. — Kapra UC(H) na 1 yac ¢ MmoMeHTa paznuBa (KOHPUTYpalis HePTIHOTO MATHA)
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Puc. 2B.3.1. — Kapra UC(H) Ha 2 gaca 42 MHHYTBI ¢ MOMEHTA pa3yinBa (KOHPUTYpaHs He()TIHOTO

nsATHA) (TIOJIHOE pacCeHBaHUE)

91



000 «BoarorpagtHUIINMmopHedTH»

8% chart1 - 1:30000

0 = A = = . I,
2@ B | R Y
. 9 & |8 & g8 g a 4

a, aQ,
a, a,
a, aQ,
5 51°2EM
a, a,
a, aQ,
53
a, aQ,
a, a,
LR}
|iﬂ Ot
51°25M
C Y
| 4
a, aQ,
a, a,
e a, aQ,
a, aQ,
T
a, aQ,
a, aQ,
a, a,
a, aQ,
a, aQ,
2
REEEY
QoA
Qe

Puc. 2B.3.2. — Kapra UC(H) Ha 2 gaca 42 MHHYTBI C MOMEHTA pa3JiiBa (PacCTOSIHHE OT HCTOYHHUKA

pasnuBa 10 AanbHel KpoMKH) (TIOJTHOE paccenBaHUE)
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2.7 Cuenapuii 3A

PazauB razosoro KOHACHCATa PAaCHpOCTPaHACTCA Ha FOIro-3aranu. HaHpaBHCHI/Ie BCTpa Oro-

BocTouHoe. Cuna Betpa 15 m/c.

Tabmuna 3A.1 — Cuenapuit YC(H)

Ne CBoiicTBa pasinBa [MonmHoe paccenBanue Ha 30 MUHYT
1 | Jducnokauus nsrHa (IIMPOTa, 10JITOTA) 51°26 210N
3 pote, 143°39.600E

2 | JlnuHa msTHA, M 35

3 | lllupuna narHa, M 18

4 | Ilnomanp nATHA, M2 263

5 | KonmvecTBO KOHJEHCATA HA TIJ1aBY, T 0,01

6 | KonuuecTBo ncnapusiierocs KOHAeHcaTa, T 0,03

7 | KonmgecTBO AuCTIeprupoOBaHHOTO KOHICHCATA, T 0,9

8 | KonmudecTBo 3MyJILCUH HA TUIABY, T 0,01

9 | MakcuMaibHas TOJIIMHA ISITHA, MM 0,2

10 Paccrosiane Mex Ty ICTOYHIKOM Pa3NiBa U TSTHOM, M; Tie- 587
JICHT, TPaJI. 222

11 | KonnyecTBo KOHIEHCAaTa Ha Oepery, T

12 | JlnuHa 3arpsi3HEeHHOM YacT Oepera, M
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Puc. 3A.1.1. — Kapra UC(H) Ha 30 MUHYT ¢ MOMEHTa pa3iinBa (KOHPUTYpaIHs He(QTIHOTO MATHA)

(mostHOE paccenBaHue)
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Puc. 3A.1.2. — Kapta UC(H) Ha 30 MUHYT C MOMEHTAa pa3nnBa (PacCTOSTHUE OT UCTOYHHKA pa3inBa

JI0 TambHEeW KPOMKH) (TTOJTHOE PAacCEHBAHMUE)
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Puc. 3A.1.3. — Kapra UC(H) Ha 30 MEHHYT C MOMEHTa pa3iinBa (PacCTOSTHUE OT He(DTSHOTO TATHA
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2.8 Cuenapuii 3b

Pa3nuB razoBoro KoHjEHcaTa paclpOCTpPaHSETCs Ha

crounoe. Cuya Betpa 15 m/c.

Tabmuna 3b.1 — Cuenapuit YC(H)

roro-3anaj. Hanpasinenue BeTpa Bo-

Ne CBoiicTBa pasinBa [MonmHoe paccenBanue Ha 29 MUHYT
1 | Jducnokauus nsrHa (IIMPOTa, 10JITOTA) 51°25.820N
pote, 143°39.250E

2 | JlnuHa msTHA, M 21

3 | lllupuna narHa, M 21

4 | Ilnomanp nATHA, M2 233

5 | KonmvecTBO KOHJEHCATA HA TIJ1aBY, T 0,01

6 | KonumuecTBo ncnapuBiierocst KOHACHcATa, T 0,03

7 | KonmgecTBO AucTieprupoBaHHOTO KOHAECHCATA, T 0,9

8 | KonmudecTBo 3MyJILCUH HA TUIABY, T 0,01

9 | MakcuMaibHas TOJIIMHA ISITHA, MM 0,2

10 Paccrosiane Mex Ty ICTOYHIKOM Pa3NiBa U TSTHOM, M; Tie- 1300
JICHT, TPaJI. 213

11 | KonnyecTBo KOHIEHCAaTa Ha Oepery, T -

12 | JInuna 3arpsi3HEHHOH YacTu Oepera, M -
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Puc. 3b.1.1. — Kapra UC(H) Ha 29 MuHyT ¢ MOMEHTa pa3iuBa (KOHGUTYparus HePTSIHOTO MATHA)

(mosHOE paccenBaHue)
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Puc. 3b.1.2. — Kapra YC(H) Ha 29 MUHYT C MOMEHTa pa3iuBa (paccTOsHUE OT UCTOYHHKA pa3jInBa
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Puc. 3b.1.3. — Kapra UHC(H) Ha 29 MuHyT c MOMEHTa pa3iuBa (pacCTOsHUE OT HEPTSIHOrO MATHA
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2.9 Cuenapuii 3B
Pa3nuB ra3oBoro KoHjeHcaTa pacnpocTpaHsieTcsi Ha roro-zamaja. HampaBneHue Betpa cee-
po-BoctouHoe. Cwita Betpa 15 m/c.

Tabmuna 3B.1 — Cuenapuit UC(H)

Ne CBoiicTBa pasinBa [MonmHoe paccenBaHue Ha 28 MHHYT
1 | Jducnokauus nsrHa (IIMPOTa, 10JITOTA) 51°25.540N
pote, 143°39.505E

2 | JlnuHa msTHA, M 34

3 | lllupuna narHa, M 17

4 | Ilnomanp nATHA, M2 270

5 | KonmvecTBO KOHJEHCATA HA TIJ1aBY, T 0,01

6 | KonuuecTBo ncnapusiierocs KOHAeHcaTa, T 0,03

7 | KonmgecTBO AucTieprupoBaHHOTO KOHAECHCATA, T 0,9

8 | KonmudecTBo 3MyJILCUH HA TUIABY, T 0,01

9 | MakcuMaibHas TOJIIMHA ISITHA, MM 0,2

10 Paccrosiane Mex Ty ICTOYHIKOM Pa3iiuBa U MATHOM, M; Tie- 1700
JICHT, TPaJI. 197

11 | KonnyecTBo KOHIEHCAaTa Ha Oepery, T -

12 | JInuna 3arpsi3HEHHOH YacTu Oepera, M -
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Puc. 3B.1.1. — Kapra UHC(H) na 28 MuHyT C MOMEHTa pa3yinBa (KOHGUTYypalys HeTsSHOTO MATHA)

(mostHOE paccenBaHue)
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2.10 Cuenapuii 4A

Pa3nuB ra3oBoro KoHJEHcaTa pacnpoCTpaHseTcs Ha

BocTouHoe. Cuna Betpa 30 m/c.

Tabmuna 4A.1 — Cuenapuit YC(H)

3anan. HampasiieHue Berpa roro-

No CsoiicTBa pazimBa [TomHoe paccenBanne Ha 1 MUHYTY
1 | Jducnokauus nsrHa (IIMPOTa, 10JITOTA) 51°26.450N
poTa, 143°39.880E

2 | JlnuHa msTHA, M 13

3 | lllupuna narHa, M 16

4 | Ilnomanp nATHA, M2 107

5 | KonmvecTBO KOHJEHCATA HA TIJ1aBY, T 0,01

6 | KonuuecTBo ncnapusiierocs KOHAeHcaTa, T 0,00

7 | KonmgecTBO AucTieprupoBaHHOTO KOHAECHCATA, T 0,9

8 | KonmudecTBo 3MyJILCUH HA TUIABY, T 0,01

9 | MakcuMaibHas TOJIIMHA ISITHA, MM 0,4

10 PaccTosiHre MEeX 1y HCTOYHUKOM Pa3linBa | MSTHOM, M; ITe- 75
JICHT, TPaJI. 279

11 | KonnyecTBo KOHIEHCAaTa Ha Oepery, T -

12 | JInuna 3arpsi3HEHHOH YacTu Oepera, M -
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Puc. 4A.1.1. — Kapra UC(H) Ha 1 MunyTy ¢ MOMeHTa pa3nuBa (KOH(UTypalus HeQTIHOTO MATHA)

(TmosHOE paccenBaHUE)
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Puc. 4A.1.3. — Kapra UC(H) Ha 1 MUHYTY C MOMEHTA pa3iinBa (PacCTOSTHUE OT He(DTSHOTO TATHA

10 OeperoBoit 4epThl) (MOTHOE pacCEUBAHUE)
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2.11 Cuenapuii 4b

Pa3nuB razoBoro KoHjEHcaTa paclpOCTpPaHSETCs Ha

crounoe. Cuna Berpa 30 m/c.

Tabmuna 4b.1 — Cuenapuit YC(H)

roro-3anaj. Hanpasnenue BeTpa Bo-

No CsoiicTBa pazimBa [TomHoe paccenBanne Ha 1 MUHYTY
1 | Jducnokauus nstHa (IIMPOTa, 1OJITOTA) 51°26.410N
poTa, 143°39.850E

2 | JlnuHa msTHA, M 22

3 | lllupuna narHa, M 7

4 | Ilnomanp nATHA, M2 117

5 | KonmvecTBO KOHJEHCATA HA TIJ1aBY, T 0,01

6 | KonuuecTBo ncnapusiierocs KOHAeHcaTa, T 0,00

7 | KonmgecTBO AucTieprupoBaHHOTO KOHAECHCATA, T 0,9

8 | KonmudecTBo 3MyJILCUH HA TUIABY, T 0,01

9 | MakcuMaibHas TOJIIMHA ISITHA, MM 0,4

10 Paccrosiane Mex Ty ICTOYHIKOM Pa3NiBa U TSTHOM, M; Tie- 131
JICHT, TPaJI. 238

11 | KonnyecTBo KOHIEHCAaTa Ha Oepery, T -

12 | JInuna 3arpsi3HEHHOH YacTu Oepera, M -
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Puc. 4b.1.1. — Kapra UC(H) na 1 munyTY C MOMeHTa pa3znuBa (KOHGUTYpaIys HePTSIHOTO TATHA)
(mostHOE paccenBaHue)
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Puc. 4b.1.2. — Kapra YC(H) Ha 1 MUHYTY C MOMEHTa pa3iuBa (pacCTOSHUE OT UCTOYHHMKA pa3jIiBa
JIO TajmbHEel KPOMKH) (TTOJTHOE PAacCEHBAHMUE)
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Puc. 4b.1.3. — Kapra UC(H) na 1 MuHYTY C MOMEHTa pa3yiuBa (pacCTOsTHUE OT He(PTSIHOTO MATHA
710 OeperoBoit 4epThl) (MMOTHOE pacCEUBAHUE)
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2.12 Cuenapuii 4B

PazauB raszoporo KOHACHCATa pacCIpoCTPAHACTCA Ha KOro-3aranu. HaHpaBHeHI/Ie BCTpa CCBC-

po-BoctouHoe. Cwita Betpa 30 m/c.

Tabmuna 4B.1 — Cuenapuit YC(H)

No CsoiicTBa pazimBa [TomHoe paccenBanne Ha 1 MUHYTY
1 | Jducnokauus nsrHa (IIMPOTa, 10JITOTA) 51°26.380N
poTa, 143°39.880E

2 | JlnuHa msTHA, M 27

3 | lllupuna narHa, M 12

4 | Ilnomanp nATHA, M2 229

5 | KonmvecTBO KOHJEHCATA HA TIJ1aBY, T 0,01

6 | KonuuecTBo ncnapuBIierocst KOHACHcATa, T 0,00

7 | KonmgecTBO AucTieprupoBaHHOTO KOHAECHCATA, T 0,9

8 | KonmudecTBo 3MyJILCUH HA TUIABY, T 0,01

9 | MakcuMaibHas TOJIIMHA ISITHA, MM 0,7

10 Paccrosiane Mex Ty ICTOYHIKOM Pa3NiBa U TSTHOM, M; Tie- 145
JICHT, TPaJI. 210

11 | KonngecTBo KOHIEHCAaTa Ha Oepery, T -

12 | JInuna 3arpsi3HEHHOH YacTu Oepera, M -
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Puc. 4B.1.1. — Kapra UC(H) na 1 muHyTY C MOMEHTa pa3ziuBa (KOHGUTYpaIys HeTSHOTO MATHA)
(mostHOE paccenBaHue)
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Puc. 4B.1.2. — Kapra YC(H) Ha 1 MuHYTY C MOMEHTa pa3iuBa (pacCTOSHUE OT UCTOYHHKA pa3jIiBa

JIO TambHEW KPOMKH) (TTOJTHOE PAaCcCEHBAHNUE)
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Puc. 4B.1.3. — Kapra UC(H) Ha 1 MuHYTY ¢ MOMEHTa pa3iuBa (paccTOSTHUE OT HEPTSIHOTO MATHA
10 OeperoBoi 4epThl) (IMMOTHOE PACCEUBAHUE)
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2.13 Cuenapuii SA

Pa3nuB ra3oBoro KoHJEHcaTa pacnpoCTpaHseTcs Ha

BocTouHoe. Cuia Betpa 35 m/c.

Tabmuna 5A.1 — Cuenapuit YC(H)

3anan. HampasiieHue Berpa roro-

No CsoiicTBa pazimBa [TomHoe paccenBanne Ha 1 MUHYTY
1 | Jducnokauus nsrHa (IIMPOTa, 10JITOTA) 51°26.455N
poTa, 143°39.905E

2 | JlnuHa msTHA, M 23

3 | lllupuna narHa, M 14

4 | Ilnomanp nATHA, M2 259

5 | KonnvecTBO KOHJEHCATA HA TJ1aBY, T 0,01

6 | KonuuecTBo ncnapusiierocs KOHAeHcaTa, T 0,00

7 | KonmgecTBO AucTieprupoBaHHOTO KOHAECHCATA, T 0,9

8 | KonmudecTBo 3MyJILCUH HA TUIABY, T 0,01

9 | MakcuMaibHas TOJIIMHA ISITHA, MM 0,9

10 PaccTosiHre MEeX Ty HCTOYHUKOM Pa3iinBa | MSTHOM, M; ITe- 47
JICHT, TPaJI. 287

11 | KonnyecTBo KOHIEHCAaTa Ha Oepery, T -

12 | JInuna 3arpsi3HEHHOH YacTu Oepera, M -
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Puc. 5A.1.1. — Kapra UC(H) Ha 1 MunyTy ¢ MOMeHTa pa3nuBa (KoH(purypamus HeTsHOTo MATHA)

(TmosHOE paccenBaHUE)
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Puc. 5A.1.2. — Kapra UC(H) Ha 1 MuHYyTY C MOMEHTA pa3iinBa (PacCTOSIHUE OT NCTOYHHKA pa3nBa
JI0 JabHEW KPOMKH) (TTOJIHOE pacCEeHBAHHUE)
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Puc. 5A.1.3. — Kapra UC(H) Ha 1 MuUHYTY ¢ MOMEHTa pa3inBa (pacCTOSHUE OT He(TSIHOTO MATHA

10 OeperoBoit 4epThl) (MOTHOE pacCEUBAHUE)
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2.14 Cuenapuii Sb

Pa3nuB ra3zoBoro KoHJeHcaTa pacpoCcTpaHseTcs Ha 3anaja. HampaBienue BeTpa BOCTOUHOE.
Cwta Betpa 35 M/c.

Tabmuna 5b.1 — Cuenapuit YC(H)

No CsoiicTBa pazimBa [TomHoe paccenBanne Ha 1 MUHYTY
1 | Jducnokauus nsrHa (IIMPOTa, 10JITOTA) 51°26.430N
pote, 143°39.880E

2 | JlnuHa msTHA, M 31

3 | lllupuna narHa, M 25

4 | Ilnomanp nATHA, M2 315

5 | KonmvecTBO KOHJEHCATA HA TIJ1aBY, T 0,01

6 | KonuuecTBo ncnapusiierocs KOHAeHcaTa, T 0,00

7 | KonmgecTBO AucTieprupoBaHHOTO KOHAECHCATA, T 0,9

8 | KonmudecTBo 3MyJILCUH HA TUIABY, T 0,01

9 | MakcuMaibHas TOJIIMHA ISITHA, MM 1,1

10 PaccTosiHre MEeX 1y HCTOYHUKOM Pa3linBa | MSTHOM, M; ITe- 79
JICHT, TPaJI. 244

11 | KonnyecTBo KOHIEHCAaTa Ha Oepery, T -

12 | JInuna 3arpsi3HEHHOH YacTu Oepera, M -
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Puc. 5b.1.1. — Kapra UC(H) na 1 MuHyTy ¢ MOMeHTa pa3iuBa (KOHDUryparus He)TSIHOTO MATHA)

(TmosmHOE paccenBaHUE)
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Puc. 5b.1.2. — Kapra UC(H) Ha 1 MuHYTY ¢ MOMEHTa pa3iuBa (paccTOSHUE OT UCTOYHHKA Pa3linBa

JIO TajmbHEel KPOMKH) (TTOJTHOE PAacCEHBAHMUE)

124



000 «BoarorpagtHUIINMmopHedTH»

#% chart1 - 1:100000 =nEcR=

Puc. 5b.1.3. — Kapra UC(H) na 1 MuHYTY C MOMEHTa pa3yiuBa (pacCTOsTHUE OT He(PTIHOTO MATHA
710 OeperoBoit 4epThl) (MMOTHOE pacCEUBAHUE)
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2.15 Cuenapuii SB

PazauB raszoporo KOHACHCATa pacCIpoOCTPAHACTCA Ha FOro-3aranu. HaHpaBHeHI/Ie BCTpa CCBC-

po-BoctouHoe. Cwita Betpa 35 M/c.

Tabmuna 5B.1 — Cuenapuit UC(H)

No CsoiicTBa pazimBa [TomHoe paccenBanne Ha 1 MUHYTY
1 | Jducnokauus nstHa (IIAPOTa, 10JITOTA) 51°26.400N
poTa, 143°39.905E

2 | JlnuHa msTHA, M 33

3 | lllupuna narHa, M 17

4 | Ilnomanp nATHA, M2 337

5 | KonmvecTBO KOHJEHCATA HA TIJ1aBY, T 0,01

6 | KonuuecTBo ncnapusiierocs KOHAeHcaTa, T 0,00

7 | KonmgecTBO AucTieprupoBaHHOTO KOHAECHCATA, T 0,9

8 | KonmudecTBo 3MyJILCUH HA TUIABY, T 0,01

9 | MakcuMaibHas TOJIIMHA ISITHA, MM 1,2

10 PaccTosiHre MEeX 1y HCTOYHUKOM Pa3linBa | MSTHOM, M; ITe- 94
JICHT, TPaJI. 211

11 | KonnyecTBo KOHIEHCAaTa Ha Oepery, T -

12 | JInuna 3arpsi3HEHHOH YacTu Oepera, M -

126



000 «BoarorpagtHUIINMmopHedTH»

88 chart1-1:1000 =
Tt f Yt Tt Tt Tt T Tagdeqe . T T T T T T T T T [abar
FQ T Vy oot Vy ki j‘/‘?y foor f T ny Tl 7
S for f foof% f (I | for f for | T
rFf ¢ ¢ ¢+ ¢ ¢ ¥ t % t *r r t* £ t*t f* t ¥ v * v|°*%
rFf ¢ ¢ ¢+ ¢ ¢ ¥ t % t *r t t* ¥ t*t f* t ¥ t * v|°*%
Fy T T/‘?y oot Vy ki V\y foor f T V?y Tl 7
FtT 7 foor of oo 1 F | foor of foor]f
Fof* * * * ¢ ® £ ® % % * * t® ®© * f® *© ®¥ *v °® °®v|°%
FoofY f* f +* v ¥ v *® % % *r *r t®v v t* ® *© % % f® ®|°%
Fy TooT T/'?y oot V» i Vy\ T ‘Lg T/?y TooT Vi\ Tl T
For f Foorof L ? Y TpySonpossa % % foor]f
FofT f* t* +* v ® v v % % *r *r t® ®©r t* ® ®© % % f® ®|°%
FoofY f* f +* v ¥ v *® % % *r *r t®v v t* ® *© % % f® ®|°%
?99 TooT V» oot F | TooT VP\ Tl T
For f Foorof F | foorof foor]f
S S S S S Y o* *r * T *© ® % °®v|°¢%
S S S S for of* ¥ *® * % %v|¢%
Fy TooT V» oot TooT TooT T/‘Vy Tl T
ot N S | f for % A
51°26, 40N 51°36 40N
FoY T ¥ °¥ ° °f (I R U S R .
FooY o of* ¥ *r * * v * % * t* t© t© °% S R U
Fy ooy T/W;& foor of T f ooy VP\ Pl
For f P of foon f foorof T LI
Foor o of* ¥ *r * * v * % * *® t© t© °% T T Pl
FooY o of* ¥ *r * * v * % * t* t© t© °% L S AR SR S
Fy ooy Vy foor of T f foorof ooy Vy Pl
A for f foof f for f for f for]f
rFf ¢ ¢ ¢+ ¢ ¢ ¥ t % t *r r t* ® t*t f* t ¥ v ¥ v|°*%
Fof ¢ v ¢+ ¢ ¢ ¢ t % t *r r t* ® t f* t ¥ v ¥ v|°*%
F99 TR /7‘& Pt ot )ﬁy %1 43+3q,908 )Fy T B /?y I B /?Q T |14

Puc. 5B.1.1. — Kapra YC(H) Ha 1 MUHYTY C MOMeHTa paziuBa (KOHGHUrypaus HeTsIHOTO MATHA)

(TmosHOE paccenBaHUE)
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Puc. 5B.1.2. — Kapra UC(H) na 1 MuHYyTYy ¢ MOMEHTa pa3iuBa (pacCTOSHUE OT UCTOYHHKA Pa3linBa
JIO TajmbHEel KPOMKH) (TTOJTHOE PAacCEHBAHMUE)
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Puc. 5B.1.3. — Kapra UC(H) Ha 1 MuHYTY C MOMEHTa pa3iuBa (paccTOSTHUE OT HEPTSIHOTO MATHA
10 OeperoBoi 4epThl) (IMMOTHOE PACCEUBAHUE)
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