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1 Paspenl. OCHOBbI TEOPUU U YCTPOUCTBO
KPEUCEPCKUX AXT
MmaBa 1. 9nemMeHTbl TEOPUUN NAPYCHOMN AXTbI.

1.1 TpeboBaHus, NnpeabABNsieMble K NapyCHOMN AAXTe.

K ypoBHIO koMdopTa n obopygoBaHus Ha GOPTY MapycCHbIX SIXT, B YACTHOCTUM KpPEMCEepPCKO-TOHOYHbIX
KNnaccoB, NpeabsiBrsOTCA M3BECTHble TpeboBaHNS B COOTBETCTBUM C UX HasHadeHnem. OgHako cambli
BbICOKMI YpOBEHb KOMOPTa, CaMble COBEpPLUEHHbIE MPUCNOcobneHna Ang HaACTPOMKU NapycoB, camble
COBpPEMEHHbIE 3MEKTPOHHbIE NPMBOpPLI AN yNpaBneHust SXTON OKaxyTcs 6ecrnonesHbIMu, ecnu oHa He
Oygoet obnagaTb MOpPEXOOHbIMU KavyecTBamMu, KOTOpble rapaHTUpyloT 6Ge3onacHOCTb MnaBaHusa npu
YCIOBUSIX, ONpeAeneHHbIX PanoHOM NraBaHMs U Ha3Ha4YeHNEM SXThbl.

AxTa gomkHa NpMHUMaThL onpedeneHHyY0 HarpysKy, COXpaHsas JOCTaTOYHYH BbICOTY HagBoaHoro 6opra,
4yTOObI He GbITb 3annTon Ha BonHe. OHa AoMmkHa NPOTUBOCTOATL AABMEHUIO BETpa Ha napyca, 4Tobbl He
ObITb ONPOKNHYTON BHe3anHo HaneTeBwuM wksanom. OT AxTbl TpebyeTcs xopolas MaHeBPEHHOCTb B
TECHOW raBaHu, 1 NOCAYLWHOCTb Pyrio Ha wTopmoBon BonHe. OHa AOMmKHa nogdepXmBaTtb, BO3MOXHO,
Honee BbLICOKYIO CKOPOCTb Npu NOBbIX YCroBusAX M GbiTb CNOCOBGHOM MATM KPyTO K BeTpy. Bce aTo M
COCTaBnsieT BaXHeWLMne MOPEXOAHble KayecTBa: NNaBy4yeCTb, HENOTOMNSAEeMOCTb, OCTOWYMBOCTb,
XOAKOCTb, YNPaBnsaemMocTb, NoOBeAeHWe NP BOMTHEHWUU, CMOCOBHOCTL HECTU Napyca.

MN3yyeHne aTuMx KayecTB SIBNAETCA MNpeaMETOM CcCreuuanbHoW Hayku - Teopun kopabns. OTa Hayka
onpedensieT Takke 3NEMEHTbl, KOTOpble COCTaBMsOT OTAeNbHble MOpEexXodHble KayecTBa M KoTopble
MO3BONIAIOT OLeHMBaTb MX KONMYecTBeHHO. HakoHeu, Teopus kopabnsi ycTaHaBnvBaeT CBA3b MeXay
dopMoii Kopryca cyHa U XapakTepucTUKaMmn ero MOpPexXoaHbIX KayecTB.

B HacTosiwen rnaee npunBoaATCA Ba)KHeMNLIne 3NeMeHTbI Teopun Kopa6n;| B NPUNOXEeHNn K ﬂapyCHOV’I
AXTe cpeaHunx pasmepeHMﬁ B 00bemMe, HeobxoanMom KanntaHy npu BbiXoae B NniaBaHUeE.

1.2 XapakTepucTuku hopMbl Kopnyca AXTbl.

OCHOBHbIMW XapakTepUCTUKaMMK Kopryca siXTbl SIBMSOTCA €ro rfnaBHble pasMepeHusl U TeopeTuHeckuii
yepTex, Aawmi npeacrasneHne ob obsogax kopnyca.

MaBHbIMX pa3MepeHnsiMU AXTbl SBNSAIOTCA ee ANNHA, LUMPUHA, BbicoTa 6opTa un ocagka (puc. 1). 3HaHue
3TMX BEJNTMYMH HEOOXOAMMO ANsl PELUEHUS HEKOTOPbLIX 3a4ad (MraBaHue Ha MenKkoBoAbe, LWBAPTOBKA U T.
4.). PasnuyaloT HeCKOmbKO 3Ha4YeHUI Kaxaoro 13 aTnux pasMmepeHui.
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Puc. 1. Tnasuue passepenus AXTH

e [nuHa Haubosbwas (B NPOEKTHOM AOKYMEHTaUMM cyqoB oHa obo3HadvaeTcs L ) -paccTosiHue no
ropu3oHTanu, UsMepeHHoe Mexay KpanHMuMu Toukamm no obwmeke cyaHa.

e [lnuHa no koHcmpykmueHoU eamepnuHuu KBJ1 (LKBR) - paccTosiHe Mexay KpanHUMn Toukamm
Koprnyca, M3MepeHHOe MO 3epKany BOAbl NPV MOMHOW Harpyske cygHa nvbo npu Opyrow
XapaKTepHOW Harpyske, HanNnpMMep B COCTOSHUM obmepa (cMm. . 4).

e llupuHa Haubornbwas (B) nsmepsieTcsi B CaMOM LLUMPOKOM MeCTe CyaHa.

e [lupuHa no KBJ1 (B kBn) - Hambonbluas WnprHa, M3MepeHHas B NITIOCKOCTU BaTEPITUHUMN.

e Bbicoma HadgoO0Hozo 6opma (F) namepsieTcs OT BaTepriMHMU OO0 BEPXHEN KPOMKWU nanybHoro
HacTtuna y 6opTa. PasnnyaloT MMHMUManbHbINn HaaBodHbIn 60opT Fm, HagsoaHbi 6opT B Hocy Fa
(n3mepsieTca No oTBecy, ONyLEeHHOMY U3 CaMOl KpamHen TOYKM DOPLUTEBHSA) U HAABOOHbIN 6opT
B kopMe Fk (no oTBecy, onyLeHHOMY U3 KpanHer KOPMOBOM TOYKU nepeceyeHns nMHumM nanyobbl
C MOBEPXHOCTLIO TpaHUa).

e Ocadka cpedHsas (Tcp) - yrnybneHve cygHa, naMepeHHoe B CpefHen 4acTu - Ha mugene - ot
BaTepriHMM [0 HMKHEN KPOMKM dhanbLlukunsa. Ha sxrtax ¢ ANvMHHON KUNeBow NUHUEN U3MEpPSIoT
elle MakCcumanbHyl Ocagky - OT BaTepnuHMM A0 CaMON HWKHEN TOYKM Kund, OBbIYHO
pacnonoXeHHON BOMM3N NATKM pyns.

e [lonHasi ebicoma 6opma Ha Mmudese (H) namepsieTca OT BepXHEW MfOCKOCTU ©OannacTHoro
danbLUKuna 0O BEPXHEN KPOMKM nanybHoro Hactuna y 6opta. Bmecte ¢ L 1 B BbicoTa 6opTa
ucnonb3yetcda B Mpasunax MNOCTPOWMKM M Kraccudukauum axT B KadecTBe napameTpa Aans
Ha3Ha4yeHunsi pasMepoB MOMNEepPeYHOro ceveHus getanen Habopa kopnyca, 9MNeMEHTOB SKOPHOro
ycTponucTea u T. n.

Kpome rnaBHbIX pasMepeHuil Kopryca CYLIEeCTBYOT elle rabaputHble pasmepbl, Hanpumep OnvHa
BMeCTe C GYLUNPUTOM, BbICOTa OT HUXXHEN TOYKN KUNSA OO BEPXHEN TOYKM HAACTPOMKM, LWUMPUHA BMECTe C
BbICTYNAOLLMMI CHAPYXKM OGLUMBKM BYPTUKAMM UMW NpUBasbHbIM Gpycbsamu U T. M.

MaBHble pasmMepeHust SXTbl ONPeaensitTCs U3 ycnoBuii obecneyveHunss TpebyemMbix MOPEXOAHbLIX KaYecTB,
BHYTPEHHErO pPachofiOXXEeHUs1 KWUMbIX W CRYXEOHbIX MOMELLEHUA, 4acTo C Lenbl  MNony4nTb
onpeneneHHbli TOHOYHbLIM Gann unu knacc. OHM SBMSKOTCA OOHMMM M3 OCHOBHbLIX KONMMYECTBEHHbIX
3MNEMEHTOB, XapaKkTepu3YLLMX IKCMMyaTaLUOHHbIe KaYecTBa CyqHa - ero MOpPexo4HOCTb, BMECTMMOCTb
1 obMTaemMocTb.



Kpome abcontoTHbIX UMcp CydOCTpOUTENM U MOPSIKM  4acTo  OnepupyroT GespasmepHbIMM
XapaKkTepUcTUKaMm - COOTHOLLEHUSIMU MaBHbIX pa3MepeHunin. Hanbonee ynotpebuTenbHbIMK SBSOTCS
criegyloLime.

e  OmmHoweHue OnuHbl MO 8amepnuHUU K wupuHe LkBn/BKBN - xapakrepusyeT XOOKOCTb CyaHa
(4em Gonbwe LkBn/BkBn, Tem nerde Ha xody, ObICTPOXOAHEE CYAHO) M OCTOMYMBOCTb (YEM
MeHblle LkBn/BkBn, Tem ocTonumBee sxTa). Y COBPEMEHHbIX KPENCEepPCKO-TOHOYHbIX $IXT,
nocTpoeHHbIX no npasunam IOR, L/B==2,5-5,0, y kpencepcknx weepTtboTos L/B = 2,8-3,8.

e  OmmHoweHue wupuHbl no KBJ1 k ocagke BkBn/Tcp xapakTepusyeT XOOKOCTb, OCTOMYMBOCTb U
MopexogHocTb. Yem Gonbwe BkBn/Tcp, Tem ocToMymBee CyAHO, OOHAKO €ro CnocobHOCTb
COXPaHsATb CKOPOCTb MPWU BOMHEHUN OKasblBaeTCsH HUXe, YeM y Bonee yskon u rmybokocuasaLien
AXTbl. AXTbl C KNaccudeckummn obsogamm koprnycoB umenu BkeBn/Tcp = 1,2-1,6; y COBPEMEHHbIX
Kpencepcko-roHouHbIXx AxT BkeBn/Tcp =1,8. [Ina cCOBpeMEHHbIX KMNEBBLIX SXT C BbIPaXEHHbIM
nnaBHUKOBbIM Kunem 6onee xapaktepHo oTHoweHue Bken/Tcp, T.e. wnpmHbl no KBJ1 k ocagke
kopnyca (6e3 knns).

e  OmmHoweHue Haubornbwel OnuHbl K 8bicome 6opma L/H xapakTepnsyeT NpOYHOCTb U KECTKOCTb
Kopriyca. Yem OTHOLIEHME MeHblue, Tem OonblUe NPOAOSIbHON XXEeCTKOCTb0 0b6nagaeT Kopnyc,
TEM MeHbLUEe OH AePOPMUPYETCS Ha BOMHE U OT TAM LUTAroB.

TeopeTuyeckuii YepTex SXTbl NPEACTABNSET CIOXHYI0 KPUBOJIMHENHYIO HApPY)KHYO MOBEPXHOCTbL Koprnyca
B BMAE NPOEKUWIA Ha TpU B3aUMHO NeprneHaVKynsipHble NiockocTu. Ha aTx npoekuusix nsobpaxatoTcst
criefibl NnepeceyveHunst Hapy>XHoW OBLUMBKM C CEKYLLUMM MIOCKOCTSIMU, MOSIOXKEHNE KOTOPbIX OMNpeaensieTcs
B COOTBETCTBUM C YCTAHOBMBLLUMMWCS B CYOOCTPOEHUM MpaBunamu. Tpu MrOCKOCTM - AvaMeTparbHasi,
OCHOBHasi M MNMOCKOCTb MUAENMb-LUMaHroyTa sBNAOTCH 6a30oBbIMU MMOCKOCTAMM A1l MOCTPOEHUS
TEOPETUYECKOTO YepTexa W Ansi MOCTPOWMKM CyAHA; OHW WCMOMb3YIOTCS B KA4YeCTBE KOOPAUHATHBLIX
MMAOCKOCTE, OT KOTOPbIX OTCYUTLIBAIOT BCE pasMepbl NMpu NocneayoLLein MoaepHU3aLmMm axThbl.

o  [uamemparnbHasa nnockocms (OI) - BepTukanbHag npogosibHas MOCKOCTb CUMMETPUN,
pasgenstoLlast Kopnyc sxXTbl Ha NPaBYo 1 NEBYIO MOMOBUHBI.

e  OcHosHasi nnockocmb (OI) - ropnsoHTanbHas NMNOCKOCTb, MPOXOAALLAA Yepe3 CaMyto HIDKHIOK
TOYKY Kuns. JInHMA nepeceyeHWs OCHOBHOW nniockocTu ¢ [N HasbiBaeTcs OCHOBHOW NWHWEN
(on.

e [Inockocmb Mmuldenb-winaHeoyma (Mugens) - BepTuKanbHas nonepeyHas  MNnoCcKOCTb,
npoxogsiiasi nocepeauHe anuHel axtel No KBJ1. 3Ty nnockocTe 0603Ha4yalT 3Ha4YKOM Muaens -

Mpy oueHke opMbI Kopryca MPUHATO cyMTaTb MuAenem camblid Gonbluoi no nnowaau
MOrPY>KEHHOM YacTy LLMAHroyT.

Tpw npoekunn TeopeTUHEeCcKoro YepTexa nosnyyatTca cedeHMeM Kopnyca niockocTaMu, napannensHbIMy
nepeyncrneHHbiM Tpem 6a30BbiM nnockocTsaMm. bokoBasi npoekuyusa ("60K™) obpasdyeTca B pesynbrate
ceyeHuns Koprnyca paBHOOTCTOSALWMMM APYr OT Apyra nnockoctamu, napannensHeimu ONN. MNMokasaHHble Ha
Hel KpMBble NIMHUKN CEYEHUI Ha3biBalOTCA BaTokcammu. AHanormyHbiM obpasom nonyyarTca ABe apyrve
npoekumm - "nonywwupoTa" u "kopnyc". [lepBass obpa3dyeTcss ceyvyeHWsiMM Kopryca MMOCKOCTAMMU,
napannensHoiM1 O, - BaTepnUHUAMM, BTOpasa - CEYEHWEM KOprnyca MIOCKOCTAMU, napannernbHbIMn
Mugento,- wnadroytamu. Ha "6oky" 1 "nonywmpoTte” WwWnaHroyTbl n3obpaxatoTcs B BUAE NPAMbIX JIMHUN;
Ha "Kopnyce" OHM KpMBONMWHEWHble. BaTtepnuHum BbIrmMA4aT B BuAe npsMbIX Ha "Goky" n "kopnyce", a
BaTokchl - Ha "nonywwmpoTe” n "kopnyce" (puc. 2). MNpsiMble NMUHUM Ha KaXKOoWn NpoekumMm obpasyloT ceTky
TeopeTu4eckoro yeptexa (Ha npumepe AxTbl "CumdoHus", koHcTpykTop dununn BpanaH, ®paHuus,
L=9,5m, B=3,25m, F=1,02m, T=1,88m, V=5,14t. 1-10 - wnaHroyTsl, Tp - TpaHeu, J16 - nuHna 6opTa, b1-
B3 - 6atokckl, BJ11-BJ16 - BaTepnuHun, [ - guaroHans, unm poibunHa)..



Ha TeopeTnyeckoMm 4eprexe KpoOMe YMOMSIHYTbIX §MHMIA OAaTOKCOB, LUMNAHIOYTOB W BaTEPrMHUNA
n3o0paxaloT oyepTaHusl MMaBHUKOBLIX KUIEW, pynen, TpaHua, danbwbopta M T. nN. Tak kak Kopnyc
CMMMeETpUYEH oTHocuTenbHo [, To Ha NonywupoTe n3obpaxkatoT BaTEPNIMHUM TONbKO NeBoro bopTa; Ha
npoekumm "Bok" Mo nmpaByk CTOPOHY OT nuHMK [l Bbl4epynBaloT 06BOAbLI HOCOBLIX LUMAHIOYTOB, @ Mo
neByto - 06BOAbLI KOPMOBbIX.

Bce nuHMM TeopeTnyeckoro yepTexa LOIMKHbI ObITb COrnacoBaHbl. ATO 3HAYWT, YTO Ntobasi Touka Ha
NOBEPXHOCTU KOpryca AOfKHa OTCTOATb Ha paBHbIX paccTosHusX, Hanpumep oT A Ha Bcex Tpex
npoekumsax. Mpu cornacoBaHUmM MMHUIA KOHCTPYKTOP OObIYHO MPOBEPSIET MOJIOXKEHME TOYEK NEepeceyeHus
KPMBBIX IMHUIA C MPAMBIMY NMHUSIMW CETKW. [Ns JOMOMHUTENBLHOrO cornacoBaHns 06BO4OB kopryca Ha
TEOPETUYECKOM YepTexe MPOBOAAT pbIOUHLI UMK QuaroHanu - cnefbl CeYeHUs Koprnyca NpoAoSibHbIMMU,
HaknoHHbIMK K [l nnockocTamMu, NpoBeAeHHbIMU Yepe3 XapakTepHble TOYKM Ha npoekuuu "kopnyc" -
CKyny, BOFHYTOCTb Mpu Kune u T. n. [luaroHanu npoBOASATCS TOMbKO Ha "kopnyce", B BUAe NpsiMblX NINHUNA,
1 Ha nonywupoTe BHM3 oT A1, rae oHM MMEIOT BUA NNaBHbIX KPUBLIX MUHUNA.

OnbITHOMY rnasy Kaxgas u3 NUHWA TEoPETUYECKOro YepTexa MOXeT MHOroe ckasaTb O KadecTBax cyaHa.
Hanpumep, nnaBHble CTPONHbIE BAaTEPNUHUN C OCTPLIM BXOAOM B HOCY N HE CMULLKOM KPYTOW KPUBU3HON
B KOpMe 6naronpuaTHbI 41s XOpoLlero o0TekaHusl kKopnyca BofoM, Kak U AnaroHany aHanormyHoro Bmaa.
BaTokchl ¢ nnaBHbIM 1 Nonorum - nog yrinom 15-20° k KBJT BbIxogoM Haz BaTeEpIMHUEN Takke BaXKHbl ANs
nnaeHoro, 6e3 3aBuxpeHun, obTekaHns kopnyca. LLnaHroyTel ¢ SBHO BblpaXKE€HHOW CKYNOW 1 Nepexogom
AHvWwa B 6opTa no manomy paguycy CBMAETENbLCTBYHT O BbICOKOM HayasnbHOM OCTOMYMBOCTU siXThl. B
HOCOBOW 4YacTu V-oOpasHble LWMNaHroyTbl C OCTPOW BEPLUMHOW MPU KUSle U MMaBHbIM pacLUMPEHMEM K
nanybe BaXHbl AN COXPAHEHMSI CKOPOCTU Ha B3BOSITHOBAHHOM MOPE 1 He3anmBaeMocTy nanyobi.

CyliecTBeHHOe BnusiHne Ha 06BOAbI KOpnyca oka3biBaloT [paBuna obmepa, No KOTOpPbIM CTPOUTCS sIXTA.
Tak, B 70-x rogax B pesynbTaTe BBeAeHHOro B npaBwuna obmepa IOR, 3amepa rnybuHbl Tproma
(pacctosaHuii ot KBJT 00 BHYTPEHHEN NOBEPXHOCTM OOLUMBKM) HA MUAene B TPEX MeCTax Mo LWNPUHE SIXThI
NnosiBUNUCb cyaa C TpaneuuMeBuAHbIMKU LinaHroytamu. J3Tu xe [lMpaBuna ganu XusHb NPUHUUNNANBEHO
HOBbIM OOBOJAM KOPMYCOB - C KOPOTKMMM CBECaMW OKOHEYHOCTeW, "oOpaTHbIM" HaKMOHOM TpaHua,
BbICOKMM HafBOAHbIM ©OOPTOM W MMaBHUKOBbLIM KWMEM, KOTOpble 3HAYUTENIBHO OTMMYalTCAa OT
Knaccumyeckmnx axTeHHbIXx 06Boa0B, rOCNOACTBOBABLUMX A0 KOHLUa 60-x roaos.

BaxHenwen xapakTepucTUKon SXTbl SBMSIETCS ee 06beMHoe BoaousmelleHune V, T. e. o6bem Boapl,
BbITeCHsIeMbIN axTon npu ee norpyxeHun no KBJI. O6bemHOe Bogou3sMelleHWe sXTbl BMECTe C ee
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rMaBHbIMU pa3MepeHnsiMU MO3BONISIET CYyaAUTb O BENUYMHE CydHa, ero BMECTUMOCTM U MOTeHUManbHbIX
MopexoaHbIX kayecTBax. lpy cpaBHEHWM AXT 4acTo MOSb3ylTcA Ge3pa3MepHol XapakTepuUCTUKON -

KO3(hPULIMEHTOM MOMHOTbI BOAOM3MELLEHUS UM KOIPDULMEHTOM OBLLEn NOMHOThLI 8, cesbiBalowmMm
NVHelrHble pasmepbl Kopryca C ero MOorpyXeHHbIM o06beMom. JToT koadhduumMeHT onpedenseTca Kak
OTHoWweHne obbemMHOro BogomsMelleHns K obbemy napannenenvnena, UMeLWero CTOPOHbI, paBHbIe
Lken, Bken " Tep (pwc. 3):
0= V/(LknB*BkBn*Tcp).

Puc. 3. KoadpdHunesTs NOAHOTLI:

BOLOH3IMeUleHHA — §; BaTepiauHHH — O npomoabHOIl MO
HOTHE — @; NOJHOTE MHAEJL-WINaHroyra P.

Yem meHble koadduumeHT obwen nonHoTbl, Tem Oonee ocTpble 0b6BOAbl UMeEeT fxTa, TEeM OHa
bbicTpoxogHee. C Opyro CTOPOHbI, NPU yMeHblUeHUM d COOTBETCTBEHHO YMEHbLUAETCH W NOMe3HbI
06beM Kopryca HKe BaTepPrvHUK, YTO Bbi3biBaeT HEOOXOAUMOCTb ANsl pasMeLLEeHns KaloT 4OCTaTO4YHON
BbICOTbI YBENM4YMBaTh BbICOTY 6opTa nnm genatb Gonee BbICOKME HaACTPONMKKM. [apycHble AXTbl OTHOCAT
K HaMMeHee MonHbIM cygam. KoaddumumeHT obLen nonHoThl ANst KPENCEPCKO-FOHOYHbIX AXT COCTaBnseT
0= 0,15-0,22, ons Kpencepcknx weepTboToB 0= 0,26-0,35. Kopnyca wixepHbIX Kpencepos umenmu 0=

0,12-0,15, B TO Bpems Kak Ans GOMbLUMHCTBA rPY30BbIX KOMMEPYECKMX CY4OB XapaKTepHa BennymMHa 6=
0,82.

K uncny 6e3pasmepHbIx K03PPULMEHTOB, XapakTepusyrowwmx opmMmy Koprnyca SXTbl, OTHOCATCA Takke
KO3(phMLUMEHTbI MONHOTLI NIOWaAen BaTepnuHMM a u Mugenb-wnadroyta b. lMepsBein npegcrtaenset
cobOM OTHOLWEHWe nrowWaan BaTepnMHMM S K NPAMOYrOfbHUKY CO CTopoHamu Lken wn Bksn:

a = S / Lken * Bksn;
BTOPOW - OTHOLLEHWE MIOLLaAN NOrPYyKEHHON YacTu MMAens 3HaK K NpsiMOYronbHUKY, CTOPOHbI KOTOPOro
paBHbI Bken " Tcp:

b= ml Bken * Tcp.

KoahdmumeHT a, paBHbin ans GonblnHcTBa Kpencepckux axT 0,70-0,72, ana weeptbooTtos 0,60-0,67,
nokasbiBaeT, Hackonbko 3aoctpeHa KBJ1 B OKOHEYHOCTSIX, M Kakyld pofb B HayanbHOW OCTOMYMBOCTM
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AXTbl UrpaeT popmMa ee koprnyca. C yBenuyeHMeM nonHOTHl BaTEPNIMHMK MOBLILLAETCS OCTONYMBOCTb, HO
HECKOJNbKO yXyAlaeTcsi o6TeKaeMoCTb Kopriyca M ero XoAkocTb Ha BOSIHE, OCOOEHHO npu GonbLUOK
ocagke.

KoagppuuyueHm npodornbHol nonmHombs! (MNU NPU3MaTUYECKNIA) q}, KOTOpbI MpeacTaBnsieT cobon
OTHOLIEeHMe 06 bEMHOr0 BOAOM3MELLEHUS K 06beMY NPU3Mbl, UMEIOLLEN OCHOBAHVEM MOMPYXEHHYIO YacTb
mMugens, a BbicoTon AnuHy AxTbl no KBJT cnyxut Oong oueHKM conpoTMBMNEHMS BOAbl OBWKEHUIO SXT:

q}:V/(m*LKBn)

MpuamaTtuyecknii KoadhprUMEHT, XapakTepusys pacnpegeneHve norpykeHHoro obbema kopryca no
ONnHEe, OKa3blBaeT CyuleCTBEHHOE BIIMAHME Ha Ty 4acCTb 3HEPrnm BeTpa, KOTopasd 3aTpadvmBaeTCcd Ha
npeoaorieHne BOJIHOBOIro COnpoTUBIEHNA Kopnyca. OnTtumanbHas BeJ'II/ILII/IHaj 3aBUCUT OT TOro, Ha KaKyto

CKOPOCTb paccuuTbiBaeTca axta. Ecnn peub naget o6 oyeHb GbICTPOXOAHBIX Cydax, TO ‘FNpUMHUMaeTCs
onmskum k 0,62. [Ins sIXT NpoeKkTupyembix Ha cnabble BeTpa, q}paBHa 0,52-0,53.

1.3 MNnaBy4yecTtb, ocagka n anddepeHT.

I'Inaeyqecmb - cnocobHocTb CyaAHa aepxaTtbCAa Ha nnaBy, UMeA 3adaHHYK0 OCafKy rnpu onpep,eneHHon
Harpyaske. OT0 Ka4eCcTBO OOMKHO COXpPaHATbCA B nobbIx obcToaTenbcTBax aKcnnyaTtaunn AxXTbl.

Ha norpyxeHHyi0 B BOOYy MOBEPXHOCTb CyAHa NPW €ro HEeMoABWXHOM COCTOSHUM B KaXKOOW TOuKe
AENCTBYIOT CUMbl TMAPOCTATUYECKOro AaBrieHNs BOAbI, HanpasneHHble NepneHanKynsapHO NOBEPXHOCTU.
Bce atm cunbl MOXHO NPMBECTU K OOHOW CWne nnaByyeCcTW, HanpaBneHHOW BBEPX W NPUIIOXEHHOW B
LEHTpe TSHKECTU MNOrpyXeHHoro obbema - yeHmpe eenuyuHbl LB. CormacHo M3BECTHOMY 3aKOHy
Apxumeaa, cuna nnaBy4ecTy paBHa Macce BOAbl, BbITECHEHHOW CYyAHOM.

Kpome paBneHus BOAbl Ha KOpryc CygHa OEWCTBYHOT CuUnbl TSXKECTU, KOTOpble Takke MOoryT ObiTb
npuBegeHbl K OAHOW paBHogeucTByloWen cune D, HanpaBnNeHHON BHU3 WM MPUIIOXEHHOW B UeHMmpe
msxecmu UT cygHa. Onsa Toro 4tobbl cyaHO MnaBano B COCTOSIHMM paBHOBeECUsi, HE0BX0aMMO, YTOObI
cuna nraByyecTM U cuna TskecTu Obimv  paBHbl M pacrnonaranucb Ha OAHOW  BepTuKanu:
D = Y+ V; Xa = Xc
roe Y. NNOTHOCTb BOAbl, T/M3; V - 0bbemMHoe BopousmelleHune, mM3; D-macca cyaHa unu maccoBoe
BOoOOM3MeLLeHNe, T; XA - OTCTOsiHME LeHTpa TskecTn, UT, oT nnockoctn muaens, m; Xc - oTCTosiHME
LeHTpa BennyuHbl LIB OoT nnockoctn Mugens, M.

B 3aBMCMMOCTM OT NMIOTHOCTM BOAbI, B KOTOPOW MnaBaeT sXTa, ee 00bEMHOE BOOOU3MELLEHNE MOXET
N3MEHATBCS, XOTS Macca CygHa OCTaeTcs NOCTOsIHHOW. B npecHonm Boge, NNOTHOCTb KOTOPOW Grim3ka K
efunHvUe, Ans NoAAepXaHus cygHa onpegeneHHon Maccbl Tpebyetcsa 6onbLlUMiA NOrpyXeHHbIM 0bbem V,
4YeM B COMeHoW BoAe, MMOTHOCTb KoTopow konebnetcs ot ¥=1,010-1,015 1/m3 B BanTtuiickom mope Oo
1,023-1,028 1/M3 B OKeaHe. MIameHeHne 0O6bEMHOro BOAOM3MELLEHUS NPU Nepexone sAXTbl U3 MPecHOMN
BOAbI ("f =1,00) B MOpCKyl0 U HaobopOoT NMpoucxoauT 3a CYET U3MEHEHUs ocagku. BenwnuuHa aTtoro
N3MEeHeHNs1 HeBemnnka - meHee 1 % ocagku M Ha SKCMyaTauMOHHbIX KayecTBax sIXTbl MPAKTUYECKU He
ckasbiBaeTcs. OOHaKo BNMsIHME CONEHOCTM Ha OCagKy crnegyeT ydutbiBaTb Npu obmepe AXTbl U
BbIYMCINEHUM ee FTOHOYHOoro banna.

3HaHue rmaBHbIX pasMepPeHUid SXTbl U ee KO3(PEPULMEHTOB NOMHOTHI MO3BOMSET KanUTaHy BbINOMHATb
HEKOTOpble 3MeMeHTapHble pacyeTbl NPUONMKEHHBIX 3HAYEHWUI BOAOU3MELLEHUS,, U3MEHEHMST OCaOKM
npu npuemMe rpysa OTHOCUTENbHO HEOOMbLIOW BEMUYUHBI.

BopousmelueHue:
D =¥+ 6* Lxen * Bken * Tcp, 1. (6)

Mpys, MU3MEHSOLL MM ocagky Ha 1 CcM:
p==0,01"* ?* a* Lken * BkBn, T. (7)



Ta6nanupa 1

Mpameproe pacnpeAcAeHHe MACcCOBOro
BOAOH3IMELIeHHS MeX1y pasjeJaMH HarpysxH
AAA KpeficepCKO-rOMOYHBIX AXT
aanvoft 10—14 m

HanmvenoBaHue pasiena MaccoRol Matcosoe BOAO-
HArpysKH HAMEIeHRe, Y

Kopnye 30—43
QaabIKATb 30—45
HeavHue BemwH B KOpnyce H Ha

naay6e 2— 4.5
O6opynosaine noMemeHH# 3— 7
Pauroyr, Takenax H Napyca 4— 7
Iauratens ¢ TpyGofipoBonaMy H

9eK TpoobopyacBaHHeM 0— 7
CucremMn ¢ TpyGonposojaMHs

IHeTepHAMY 2— 4
IMosezHas Harpyska: SKHIaX ¢

GaraxoM, sanacu MpecHOH po-

AW, MPOBH3HH H TOILIHBA 6— 8

Maccosoe BOAOH3MElIEHHE D = 100%

Ecnun npu npoekTpoBaHUm U NocTporke AXTbl OKaXETCH, YTO ee Macca npeBsblliaeT BoAOU3MELLLEHNE
no KBJ1, a UT cmeweH B HoCc unu kopmy oT LB, TO npu cnycke Ha BoAYy OHa Morpy3utcsa rnyoxe
KOHCTPYKTMBHOMN BaTEPSIMHUN U NOMNYYUT HAKMOH - dughghepeHm Ha HOC UInn Ha kopMmy. Npu npogonsHOM
HaKIOHEeHMN B BOAY MOrpyaeTcsi AONOMHUTENbHbIM 06bEeM Kopryca B HOCY UK KOPME U B TY K€ CTOPOHY
CMeLLaeTcs ToYKa NPUMNoXeHnss pasHogencTeytowwen cun nnasydectun (LIB) oo Toro momeHTa, noka BHOBb
He BygeT 4OCTUrHYTO YCMOBME NnaBaHUs B COCTOSHUM paBHoBecKs T. €. Xg = Xc.

N yBenuyeHve ocagku, u anddepeHT HexenaTernbHbl, Tak Kak obBoAbl BaTepriMHUA SXTbl MOryT
CYLLECTBEHHO OTNMYaTbCHA OT TeX, YTO Oblnn npegycMoTpeHbl ee nocagkon no npoektHon KBJ1. YTobbl
3TOr0 He chyyunocb, nocrne Bblbopa rnaBHbIX pPa3MEepPeHUn KOHCTPYKTOP AOfkeH XxoTs  Obl
NpubnManTenbHO oueHUTb Maccy byaywen AxTol. [ns 3TOro BbINOMHAETCS NpeABapuUTENbHbIA pacyeT
MacCOBOM Harpysku Mo OCHOBHbIM pasgenam: Kopnyc; AenbHble Bewu u nanybHoe obopypoBaHue;
obopyaoBaH/We BHYTPEHHUX MOMELLEHWUI; paHroyT, Takenax W napyca; Asuratenb c Tpybonposogamu,
rpebHbiM Banom u anekTpoobopydoBaHMeM; cucTeMbl C TpyGompoBogamMu LuUcCTepHamu; nonesHas
Harpyska - 9KuMnax, 3anacbl MNpPecHOW BOAbl M MNPOBM3NM TOMMUBO ANS ABuratens, cHabxeHwe;
6annacTtHbIn danblwkunb. [NpumMepHoe COOTHOLIEHWE 3TUX COCTaBMSANLWMX MAacCOBOW HAarpy3ku gaHo B
Tabn. 1, a cymMa nx gormkHa ObiTb paBHa MaccoBO Bogom3MeLLeHnto AxTbl no KBI.

CyuiecTBeHHOe BnusiHME Ha AU depeHT AXTbl OKasblBalOT NepemMeHHble Macchl - TOMMAMBO UM Boda B
LMCTEpPHax, KOTOpble PacXOAYKTCA B TeyeHue MnaBaHus, a TakkKe 3KMNnax, MMEeHLMn BO3MOXHOCTb
nepemMelLaTbcsa no sxre. [10aToMy LUCTEPHbI AN XWAKOCTEN cTapalTcsa pacnonarate B6nun3m obuiero
UT saxTbl, a 3kunax BO BPeMs FOHKM paccpefoToumBaTtb Ha nanybe u B NoMelleHusx, He onyckas ero
CKOMNIEeHNs B KOPMOBOM KOKMUTE, rae macca Iofen co3gaeT 3HauymTernbHbl guddepeHTyoWwmin MOMeHT
Ha KopMmy.
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Puc. 4. Cxema cui, AeiicTBYIOUHX HA KOpRyC |
napyca AxTol

1.4 HenotonnsiemMocCTb.

CnocobHoCTb cygHa ocTaBaTbCsl Ha Nnaey U
COXpaHsiTb CBOM MOpPEXOAHble KayecTBa B
cnyyae nonyyeHuss npobovHbl B 0O6LUMBKE
unm 3aTonsieHus Yyepes nanybHble
oTBEpCTUS Ha3blBaeTcs
HenoTonnsieMocTbio. 3TO CBOWCTBO B
nepByl0 o4vepedb OnNpenensieTcs 3anacom
nnaeBydecTM cygHa - e€ero HaABOAHbIM
obbemom oT KBJ1 go nanyObl. Yem Bhbiwe
HagBodHbIM  GopT, Tem Oonblie 3anac
nnaBy4yectu, TeM Oonbllee KONM4ecTBO
BOAbl MOXET BIUTLCS BHYTPb SXTbl, Npexae
YeM OHa 3aTOHET.

HenotonnaemocTb bes GannacTHbIX
LWBEPTOOTOB U HeBOMbLUMX AXT 0b6ecneynTb
CPaBHUTENBHO  HECIOXHO. Bnaropaps
nerkov KOHCTPYKLUMW KOoprnyca pasHOCTb
MeXOy Maccow SIXTbl U CUOW nogaepXaHus
B  aBapUMHOM  COCTOSIHUM  HEBENWKa.
TpebyeTcs nuwe HebonbLon
OONOMHUTENbHBIV 3anac nnaByyYecTu B BUAe
MEXOYAOHHOro MpOCTpaHCTBa, 6GOpTOBbLIX
OTCEKOB NNaBy4eCTU, FEPMETUYHbBIX OTCEKOB
B HOCYy W KOpMe, Mof KoknuTom. [ns
GonbLuen HaOeXHOCTH aTn OTCEKM
3aMOMHAT NErKUM MEHUCTBIM MIACTUKOM,
He BnuTbiBawOWMM Bogy. OOGbem OTCEKOB
nnaeydectu wnuM  OrnokoB  MeHomnnacra
paccyMTbIBalOT TaK, YTOObI NPY 3anosIHEHWM
BOOOW AXTa [fepxanacb Ha nnaBy C
HagBodHbiM ©GopTtom okono 10 cm m no
BO3MOXHOCTW Ha POBHOM kure. YTtobbl oHa
coxpaHsina CBOIO CnocobHOCTb
COMPOTUBNATLCA KpeHy W  aAuddepeHTy,
OTCEeKU nnaBy4yecTu pasvewat B
OKOHEYHOCTSAX kopryca 1 no 6opTtam.

ObGecneuntb HEMOTOMMASEMOCTb  KPYMHOM
AXTbl, CHabGXeHHOW danbLlIKNUNeM Maccoun
40-50% ee BOOOM3MELLEHUST N UMEIOLLIEN
GonbLuoyi 06beM BHYTPEHHUX MOMELLEHUN,
npakTU4eckn HeBO3MOXHO. B gaHHOM
cnyyae nomorno Obl JdeneHve kopnyca
rnonepeyHbIMu BOOOHENPOHWLaeMbIMU
nepebopkamm Ha HECKONbKO  OTCEKOB.
OpHako  rnyxue  nepebopknm  cosgatoT
bonblwmre HeygobcTtBa Onst obuTaemMocTum
AXT, @ NpU yCTPOWCTBE ABepen nepebopku
TepsT cMbich. [oaTomy Agaxe Ha 60MbLLMX
axTax yCTaHaBNMBawoT ase
BOJOHENPOHULaemMble nepebopku -
dopnukoByto (B6NM3n HocoBoro koHua KBJIT)
W axTeprnukoBylo (B panoHe KoknuTa),
orpaHuyMBaloLLmMe JOCTYN BOAbl BHYTPb Mpu
norny4YeHny NpoboMHbI B OKOHEYHOCTSIX.

11



OnbIT, 0gHaKo, MOKa3biBaeT, YTO B MOpe OT MPOBOMH MpPU CTOMKHOBEHUAX AXTbl FTMOHYT CPaBHUTENBHO
pegko. opasgo 6omblyld ONacHOCTb MpeAcTaBrnsieT HErepMeTUYHOCTb 3aKpbITUIA NanybHbIX JTHOKOB,
pa3buTbie unnommHaTopbl. IMEHHO 9TO CTano NpUYMHON rMbenu NATK AXT B Tparnyeckon dacTHETCKON
roHke 1979 r. y 6eperos MpnaHamn. Ha atux sixtax (Tak ke Kak 1 ewe Ha 98 n3 234 yyacTBoBaBLUMX B
roHKe CydoB) NPUYUHON MonagaHus 6onbLIMX Macc Boabl BHYTPb Kopnyca Oblnn HeHadeXHble 3aKpbITUs
BXOZHbIX IOKOB B CTEHKaxX pybok. TpaanLUMOHHbIE 3aOBWKHbIE LLMTKM BbICKAKMBaIM M3 CBOMX Ma3oB Mpu
ONPOKMAbIBAHUM SIXT, OKa3bIiBaNIMCb CMbITbIMU 32 6OPT MNK 3aTEPSABLUMMUCS BHYTPU AXT.

CoBpeMeHHas npakTuka TpebyeT, 4ToObl sixTa, NorioXkeHHasi napycaMu Ha Boay, He morna 6biTb 3anuTa
yepes OTKpbITbIe MokN. BxoaHble noku npeanucbiBaeTcs obopyaoBaTh ABEpPLAMMU HA NPOYHbLIX NETsX,
OTKpblBaemMbiMu 006si3aTenbHO Hapyxy. Bce unniomuHaTopbl M CBETNble JOKW [OIMKHbI CHabxaTbes
3aLLMTHBIMM LLUTKaMW, KOTOPbIE B LUTOPMOBLIX YCIOBUSIX YCTaHaBNMBAKOTCSA CHapyxu. Bce otBepcTusi B
Kopnyce Ans 3abopa 3abopTHOW BOAbI WK BbiNycka CTOYHbLIX BOA, BOAbl M3 CUCTEMbI OXMaXKOeHWs
ABuratens u T. M. CHabXalTcs HageXHbIMW 3amnopHbIMW BEHTUMSIMM M KNanaHamu, a ocylumTenbHas
cucTemMa [oJSKHa MMEeTb AOCTaTOYHY NPOU3BOANUTENBHOCTD.

CoBpeMeHHas KpencepcKo-roHoYHasa sixta obnagaetr 6GOnbLIOW XUBYYECTbIO, T. €. CMOCOGHOCTBIO
ocTaBaTbCs MPU aBapum Ha nnaBy W MepemeLwaTbCs B HYXHOM HanpaBneHun. B ynomsHyTon
PacTHeTCKOW FOHKe Ha rpebHSIX KPYTbIX BOMH OMPOKUHYMNOCH 77 SXT, MHOTME U3 KOTOPbIX COBEPLUMIIM
nonHbIn 06opoT Ha 360°. HecmoTps Ha noBpexaeHusa v 6onbluve Macchl BOAbl, NONaBLUNE BHYTPb SXT,
BOONBbLUNHCTBO M3 HUX ObINM NprBeAeHbl B MOPTbI-yOexuLia CBOMMM IKMMaKaMmn. OKMNaXW LIECTU SXT,
NoCYUTaBLLME MOSMOXEHNE KPUTUYECKMM, MOKMHYMM MX Ha HagyBHbIX crnacaTerbHbIX MAoTax, KoTopble B
Tex yCroBMAX OKasanucb HeJoCTaTOMHO HadeXHbiMu. B pesynbrate normbno cemb yYenosek. B 1o xe
BpeMS TONbKO ABE M3 MOKWMHYTbIX LUIECTU AXT AENCTBUTENbHO YTOHYNW. YeTblpe cyaHa, HeCMoTps Ha
XKEeCTOKWUIA LITOPM, OCTanucb Ha nnasy M Oblnn BocneacTBuvM obHapyxeHbl B Mope 1 OTOyKCMpOBaHb! B
raBaHu.

1.5 Cwunbl, AerCcTBYOLWME HA KOPNYC M Napyca sXThbl.

[o cux nop Mbl paccmaTpuBanu OerWCTBUE Ha AXTY TONbKO ABYX CUM - CUIMbl MAaByyYyecTu U cunbl Beca,
npegnonaras, YTo OHa Haxo4UTCHA B paBHOBECUMN COCTOSHUKU NOKOSA. HO MOCKONbKY AN ABMXKEHUS Bnepes
Ha §XTe WCMNOMb3YKTCS Napyca, Ha CydHO OEWCTBYET CrnoXHasa cuctema cun. Cxematuyeckm oHa
npeacraeneHa Ha puc. 4, roe paccmatpuBaeTca Havbomnee TUMUYHBLIM Cryvyan ABWKEHUSA SXTbl B
6engeBuHA.

Mpn ob6TekaHuM nNapycoB BO3AYLIHbIM MOTOKOM - BETPOM - Ha HUX CO34AeTcs pesynbTupyloLlas
aspoduHamudeckasi cuna A, HanpaBneHHasi NPUMEpPHO MePNeHAMKYNsSpHO MOBEPXHOCTWM napyca u
npunoxeHHas B LieHTpe napycHoctu (LIM) Bbicoko Hag noBepxHOCTbIO BoAbl. COrnacHo TpeTbeMy 3aKOHY
MEXaHWKK, NPy YCTaHOBMBLUEMCS ABWKEHUM Terna no NpsIMON Kakgow cure, NpUMoXeHHOW K Teny, B
JaHHOM criydae - K napycam, CBsi3aHHbIM C KOPMYCOM siXTbl Yepe3 MauTy, CTOSiMUIiA Takenax W LUKOTHI,
[0OIKHa NpOTMBOAEWCTBOBATL paBHasi el Mo BENMYMHE M MPOTUBOMOMOXHO HanpaBneHHas cuna. Ha
sIXTE - 3TO pe3ynbTupyloLwas eudpoduHamuyeckasi cuna H, npunoxeHHas K NOABOAHOW YacTu kopnyca.
Takum obpasom, Mexay 3TUMK CUIaMU CyLLEeCTBYET U3BECTHOE pPacCTOsiHWE - MIeYvo, BCNeACTBUE YHEro
obpasyeTcs MOMEHT napbl cur.
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A — NpoeKiHA aspo-
AWHaMHUeCKOR
peayJAbLTHPYIO-
Hied CHIH,

T — cuna TAru, ABH-
Kymasa AXTY
BIIEpEN,

Fy— Kpenamasa cuia
HJIH cHJa JApe#t-

¢a;

Fp — BepTHKaAbLHAA
(asponHHAMHuEC=
Kafl) ChJja;
D — cuna Beca AXThH;

Mp — nuddepenTy-
IOIHA MOMEHT;

H — npoexuyu ruapo-
AHHAMHYEeCKO#H
pesyAbLTHPYIO-
HIeH CHJbI;

R —cuna conpotus-
JieHHA BOJH IBH-
MEHHIO AXTHI,

Ry — GokoBas  cuna
WJIH CHJa conpo-
THBJICHHA Jpeii-
dy;

Hy — BepTHKANLHAA
rHIpOAHHaMHYeC-
Kafd CHJa;

vV — cuna naaeyuec-
TH;

M; — MoMeHT conpo-
THBJIEHHA  JAug-

¢epenty;
Myp — KpeHsuuaii  Mo- . My — BoccTaHaR/IHBAIO-
MEHT, IDHA MOMEHT;
My — npusopsuupit ¥k My — ysamuBaiomui
BETPY MOMEHT} MOMEHNT,

N aspo- n rugpoanHamumyeckas Cunbl OKa3blBalOTCH OPWMEHTMPOBaHHbIMM HE B MIIOCKOCTM, a B
NPOCTPaHCTBE, NMO3TOMY MPU U3YHEHUN MEXAHUKN OBWKEHNS AXTbl pacCMaTpyBaloT NPOEKUUN 3TUX CUn
Ha rnaBHble KOOpAWHaTHble MAockocTu. iMes B BMAY YNOMSAHYTbIN TPeTU 3aKkoH HbloTOHa, BbinuweM
nonapHoO BCe COCTaBMsioWMe aspoavHaMU4EeCKOW Cuibl U COOTBETCTBYKOLIME UM FMApPOANHaMUYECcKne
peakuun (CM. Tabnnyky):

Ons Toro 4Tobbl siXTa YCTOMYMBO LUfia MO Kypcy, Kaxgas napa Ccun U Kaxgas napa MOMEHTOB CWM
OOMKHbI ObITb paBHbl Apyr Apyry. Hanpumep, cuna gpenda Fa, v cuna conpotuBneHus gpendy RAa
€034aloT KpeHAwmin MomeHT MKp, KOoTopbli [dorkeH OblTb YpaBHOBELIEH BOCCTaHaBNMBAIOLLMM
mMomeHTOM MB unn mMomeHTOM nonepeyHon octonumsocTn. MB obpasyeTtca Gnarogaps AeWCTBUIO CUM
Beca D 1 nnaBy4ecTun sXThl "I’V, AeNCTBYOLWMX Ha nneye |. 3Tn xe cunbl Beca u nnaey4vecTu obpasyoT
MOMEHT COnpoTMBNEHNs AN depeHTy nnm MOMEHT NPOLOSIbHON OCTOMYMBOCTM MI, paBHbIN NO BENUYUHE
1 npoTuMBoAdencTByOWMI audpdepeHTyowemy MomeHTy Mpa. CnaraembiMy nocrnegHero SBnsOTCA
MoMeHTbl nap cun T - Run FB - HB.

B npmBeLEeHHY0 CXemy OencTemsa cun CyluleCTBeHHblEe MnonpaBkn BHOCWUT, 0COBOEHHO Ha nerkux sixrax,
SKMNax. I'Iepemeu.l,aHCb Ha HaBeTpeHHbII7I 60pT nnn no AnuHe 4xTbl, 3KnMnax cBoOMM BeCOM Sd)d)el(TMBHO
OTKpeHunBaeT cygHO unun HpOTMBOD,eﬁCTByeT ero /:u/lcbcbepeHTy Ha Hoc. B cosgaHum yBanumeatrouwiero
MomeHTa Mpg pelwaroiaa poJyib NpUHaAANEXNT COOTBETCTBYHOLLEMY OTKITOHEHUIO pynA.

AapoagnHamuyeckas 6okoBas cuna Fa, kpome KpeHa Bbi3biBaeT OOKOBOW CHOC - ApeWd, noaTtomy sxTa
aBwketcss He cTtporo no A, a ¢ Hebonbwum yrnom pgpenda |. NIMeHHO 39TO 06GCTOATENBCTBO
obycrnoBnueBaet o6pasoBaHMe Ha Kune AXTbl CUMbl COMpoTMBreHus gpendy Ra, koTtopas no ceoewn
npupoae aHanormyHa nogbemMHoW cune, BO3HUKaLWEN Ha Kpbifie camorneTa, pacnonaraemom nog yrrom
atakm K Haberawuwiemy noToky. AHaANOrM4yHO Kpbirly paboTaeTr Ha Kypce ©OenageBuHO U napyc, Ans
KOTOPOro YrriomM ataku SIBNAEeTCA Yron mexgy XopAow napyca v HanpaBneHvuem BbIMNenbHOro BeTpa.
Takum obpasom, B COBPEMEHHON Teopuun kopabns napycHas sixta paccMaTpvBaeTcsi Kak cumbrnos aByx
KpbINbEB: KOPMyca, ABUXYLLErocs B BOAE, U Napyca, Ha KOTOPbIi BO3OENCTBYET BbIMMNENbHbIN BETEP.
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1.6 OCTOMUYMBOCTbL.

Kak mbl Y>Xe roeopuiin, a4xTta nogBepxeHa OENCTBMIO CUIT 1 MOMEHTOB CUT, CTPpEMALLNXCA HAKIMOHNTb €€ B
nonepe4yHomMm " NpoaosibHOM HanpaBneHnax. CnocobHocTb CyaoHa NpoTUBOCTOATb OENCTBUIO 3TUX CUM 1
BO3BpallaTbCA B NMpAMOeE MNMoJioXXeHne nocrie npekpaweHna nx OEenCcTBMS HasblBaeTCs 0CcmolYu8oCmMbI0.
Haunbonee BaxxHOM NS SXTbl ABNSAETCSA rioriepe4yHas ocmol4ueocme.

Oc'mﬁqa_auﬂb KHAeBoA axTo. [laeuso oc-
TOMYHBOCTH [=[y—I,

Korga sixta nnaBaet 6e3 KpeHa, TO Cubl THXKECTU U NIaBy4eCTU, NPUMOXKEHHbIE COOTBETCTBEHHO B LIT 1
LIB, gencTtByoT no ogHon BepTukanu. Ecnun npu kpeHe akunax nubo gpyrme cocrtaBnsAloLlmne MaccoBon
Harpy3kM He nepemellalTcs, To npu nobom oTknoHeHun LT coxpaHseT cBoe nepBOHayarnbHoOe
nonoxeHne B Al (Touka G Ha puc. 5), Bpawasce BMecTe ¢ cyaHoM. B To >xe Bpemsi Bcreacteue
n3MeHuBLLeNnca popMbl NoABOAHON YacTu kopnyca LIB cmewaeTca ns toukm Co B CTOPOHY HakpeHEeHHOro
bopTta go nonoxexusa C1. brnarogaps aToMy Bo3HMKaeT MOMEHT napbl cun D n TV ¢ nnedvom |, paBHbIM
rOpM3oHTanbLHOMy pacctosiHuio mexay LT u HoBbiM LIB siXTbl. 9TOT MOMEHT CTpEeMMTCS BO3BpPaTUTb
AXTY B NpsiMOe NONoXeHue U NOTOMY Ha3blBaeTCA BOCCTaHaBMUBaKOLUM.

Mpu kpeHe LB nepemeluaetca no kpmson Tpaekropun CoCl, paganyc KpMBU3HbLI I KOTOPOW Ha3biBAETCS
roNepeyHbIM MemaueHmpuU4YecKuM paduycoM, a COOTBETCTBYIOLNA €My UEHTP KpuBM3HbI M -
rornepeyYyHbIM MemaueHmpom. BennumHa paguyca r u cootBeTcTBEHHO hopma kpmsor Co C1 3aBucAT oT
o6BoaoB koprnyca. B obuwiem crnyyae npu yBenmyeHUn KkpeHa MeTaueHTPUYECKUN paanmyC yMeHbLLAEeTCs,
TakK Kak ero BernvynHa nponopLuoHarnsHa YeTBepTon CTEMEHMN LWMPUHBI BaTEPITUHUN.

OuyeBMaHO, YTO MNNeYo BOCCTaHaBNMBAKLWEro MOMeEHTa 3aBUCUT OT paccTosiHus GM - BO3BbILEHUS
MeTaueHTpa Hag LEHTPOM TSHXKECTU: YEM OHO MEHbLLE, TEM COOTBETCTBEHHO MEHbLLE MPU KPEHE U NNeYvo
|. Ha camon HauyanbHOM cTaguu HaknoHa BenuunHel GM unu h paccmatpuBaeTcsa CygoCTPOUTENAMU Kak
Mepa OCTOMYMBOCTU Cy[HAa W Ha3blBaeTCs HayasbHOU rornepeyHol MmemaueHmpudeckol ebicomol. Yem
oonbwe h, Tem Heobxoguma Gonblias KpeHsiwasi cuna, 4Tobbl HAKMOHWUTbL AXTY Ha Kakon-rnnbo
onpeferneHHbl Yyron KpeHa, TeMm ocTonumBee cygHo. Ha kpencepcko-roHOYHbIX AXTax MeTaueHTpuyeckas
BbiCOTa coctaBnseT 0bbl4HO 0,75-1,2 M; Ha Kpercepckmx weeptooTax - 0,6-0,8 m.

Mo TpeyronbHuky GMN nerko ycTaHOBWUTb, YTO BOcCTaHaBnmBawwee nnedo | = GN = h * Sin '8'

BOCCTaHaBJ’II/IBaIOLIJ,I/IIZ MOMEHT, y‘-ll/lTbIBaFl pPaBEHCTBO ?V n D, paBeH:
MB=D*h*Sin ® tw.
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Takum o6pa30M, HECMOTpA Ha TO, YTO MeTaueHTpu4yeckasa BbICOTA U3IMEHAETCA B OOBOJIBHO Y3KUX
npegenax pAana Aaxrt  pasfinyHbIX paamepeHMVl, Benn4nHa BOCCTaHaBMBawLWwero MoMeHTa npAamMo
nponopunoHaribHa BOAOU3MELLEHUIO AXTbl, CJieoBaTesibHO, bonee TsaXenoe CyAHO OKa3blBaeTcA B
COCTOAHUM BblaepXXaTb erHﬂLIJ,VIVI MOMEHT GorbLUE BENUYMHDI.

BocctaHaBnuBatolee nnedo MOXHO NPeacTaBUTb Kak pPasHOCTb ABYX paccTtosiHum (cm. puc. 5): I -
nneya octonumsoctn ¢opmbl 1 IB - nneva octom4mMBoCTM Beca. HeTpydHO YCTaHOBUTbL (DU3MYECKUN
CMbICIT 3TUX BENUYMH, Tak Kak IB onpegenseTca OTKNOHEHWEM NPU KpeHe NHUK OENCTBUSA CUNbl Beca oT
nepBoHa4anbHOro nonoxeHma TouyHo Hag CO, a I - cmeweHneM Ha nNoaBETPEHHbIM GOpT UeHTpa
BENUYMHbI NOrpyxeHHoro obbema kopnyca. PaccmaTtpuBas gencteue cun D u Yv oTHocuTensHo CO,
MOXHO 3aMeTUTb, YTO cuna Beca D CTpeMnTCst HaKpeHuUTb AXTYy elle bornblie, a cuna "I"‘V, HaobopoT -
BbINPAMUTL CYOHO.

Mo TpeyronbHuky CoGK moxHo HanTu, 4to IB = GK = Co * G * Sin @ roe CO*G - BosBbiweHne LT Hag
LIB B npsiMOM nonoxeHuun sxTel. Takum obpasom, Ans TOro YTobbl yMEHbLUMTL OTpUulaTensHoe AencTBue
cun Beca, HeobXxoaMMO MO BO3MOXHOCTWU MOHM3WUTL LT axTtel. B ngeanbHom crnydae LT gomkeH Obl
pacnonoxutbcs Huxe LIB, Toraa nne4o ocTon4MBOCTM BeCa CTAHOBUTCS MOMOXUTENbHBIM U Macca SXThbl
nomMmoraeT en COMpOTMBNATLCA OEWCTBUIO KpeHswero MomeHTa. OgHako TOMbKO HEMHOMME AXTbl UMET
Takyto xapaktepuctuky: yrnyonenune LT Huxe LIB cBA3aHO ¢ npumeHeHueM oyeHb Tskenoro 6annacra,
npeBbiwatowero 60% BOAOU3MELLEHMST SXTbl, YpPEe3MEepHbIM ObneryeHmem KOHCTPYKUMKM Kopnyca,
paHroyta u Takenaxa. OddeKkT, aHanornyHoli cHuxeHuto LT, gaeT nepemelleHve akunaxa Ha
HaBeTpeHHbI 6opT. Ecnn peub naeT o nerkom weepTboTe, TO AKMNaxy yaaeTcsa cmectutb obwmi LT
HaCTONbKO, 4YTO NUHUA fenctBua cunbl D nepecekaetca ¢ AN 3HauntenbHo Hwxe LB n nnevo
OCTOMYMBOCTU BECA NOMy4aeTCH NONOXUTENBHLIM.
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Y «kvneBow AxTbl Onarogaps TskenoMy ©OannacTHOMy (anblUKUII0 LEHTP TSPKEeCTU HaxoauTcs
[OCTaTOYHO HM3KO (Halle BCero - Nod BaTeprvHUen unu crerka Bbiwe Hee). OCTONYMBOCTb AXThbl BCerga
nonoXxuTeneHas U JOCTUraeT MakcMMyma npu KpeHe okono 90°, Korga sixTa fnexuT napycamu Ha Bofe.
PasymeeTcs, Takon KpeH MOXET ObiTb AOCTUIHYT TOMbKO Ha SIXTE C HAaAEXHO 3aKpbITbIMW OTBEPCTUAMM B
nanybe n ¢ caMOOTNMBHBIM KOKMWUTOM. £IXTa C OTKPbITbIM KOKMWTOM MOXET ObITb 3anuta BOAOW Mpwu
ropasgo MeHbLUeM Yrre KpeHa (sixta kracca "[pakoH", Hanpumep, npu 52°) n nontn Ko OHy He ycneB
BbINPAMUTLCS.

Y MOpEXOAHbIX SIXT MOMOXEHWe HeyCTOMYMBOrO paBHOBECMS HacTynaeT npu KpeHe okono 130°, korga
MaJyTa yXe HaxoguTcs Mog BOoAOW, Oyaoyyun HanpaBneHHon, BHU3 nog yrnom 40° k noBepxHocTu. [pu
AanbHeNLeM yBeNMYEeHNM KpeHa nievyo OCTOMYMBOCTU CTAHOBUTCHA OTpuLaTeNbHbIM, OMPOKMAbLIBAOLLMNA
MOMEHT CNOCOOCTBYET OOCTWMKEHUIO BTOPOro MOMOXEHWS HEeYCTOMYMBOro paBHoBecusi npu kpeHe 180°
(BBepx kunem), korga LT okasblBaeTca pacnofioXeHHbIM BbICOKO Haa LIB goctatouHo HebonbLluon
BOMHbI, YTOObI CyQHO MNPWHSNO BHOBb HOPMAribHOE MOMOXEHMe - BHU3 kurnem. WM3BecTHO Hemano
cny4vaes, Koraa sixTbl COBepLUany NosHbii 060poT Ha 360° 1 coxpaHann CBOM MOpPEXOAHbIE KavyecTBa.

CpaBHMBas OCTOMYMBOCTb KUNEBOWM AXThbl U LLIBEPTOOTA, MOXHO 3aMETUTb, YTO MaBHYIO POMb B CO34aHMK
BOCCTaHaBMMBAaKLWWEro MOMeHTa y LBepTOoTa urpaeT ocmolyueocmb ¢hOpMbl, @ Y KUEBOW SXThbl -
ocmotiyueocmb geca. [10aTOMy M CywecTByeT CTOMb 3ameTHas pasHuua B o6BoAax WX KOPMyCOB:
LWBEepTOOTHI MMEIOT WNpoKMe kopnyca ¢ L/B == 2,6-3,2, co ckynon manoro pagunyca v 60mbLUIon NONHOTON
BaTepnuHuun. B ewe Gonblen creneHn gopma koprnyca onpepenser OCTOMYMBOCTb KatamapaHosB, Y
KOTOpbIX OObEeMHOEe BOAOM3MELLEHWEe pas3geneHo MOpPOBHY Mexay [ABYMSA Kopnycamu. Yxe npu
HebonNbLIOM KpeHe BOOOM3MELLEHME MEXAY KOprnycaMu pes3Ko nepepacnpenensietcs, yBenuumeas cuny
nnaBy4yecTn Kopnyca, norpyxatowerocs B Bogy (puc. 6). Koraa apyro kopnyc BbIxogAuT M3 BOAbl (Npu
kpeHe 8-15°), nneyo OCTOMYMBOCTM AOCTUraeT MaKCUManbHOW BenWYMHbl - OHO HEMHOro MeHblue
NomnoBuHbI paccTosHua Mexay Al kopnycos. Mpu ganbHellweM yBeNUYEHUN KpeHa kaTamapaH BegeT
cebs nogobHo LWBepTOHOTY, 3KMMNaK KOTOPOro BUCUT Ha Tpaneuuu. NMpu kpeHe 50-60° HacTynaeT MOMEHT
HEeyCTOMYMBOrO PaBHOBECKS, MOCHE YEro OCTOMYMBOCTb KaTamapaHa CTaHOBUTCS OTpuLaTenbHON.

Onarpamma crtatunyeckon octonumBocTU. OYEBUOHO, YTO MOMHOW XapaKTePUCTUKOM OCTONYMBOCTM
AXTbl MOXET ObITb KpUBasi UBMEHEHUSI BOCCTAHaBNUBAOLLEro MOMeHTa MB B 3aBMCMMOCTM OT yrna KpeHa
emnm OuarpamMmma cTaTuyeckon ocTomumBocTU (puc. 7). Ha amarpamme Xopollo pasnuynmbl MOMEHTbI
MakcumMmyma octonumsocTy (XK) 1 npegenbHOro yrra KpeHa, npu KOTOpom cygHo, Oyayymn npenoctaBneHo
camo cebe, onpokuapisaeTcs (3 -yron 3akata gnarpaMmbl CTaTUHECKON OCTONYMBOCTHN).
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Puc. 7. IOuarpamma crathieckoll octofludsocTH kpeficepeko-ronoutol axTm

C nomoLLblo AnarpaMmbl KanuTaH cyaHa umeeT BO3MOXHOCTb OLleHMBaTb, HanpumMep, CNOCOBHOCTb AXTbI
HECTU Ty WAW, WHYK NapPyCHOCTb MNpW BETPe onpegernieHHon cunbl.na 3Toro Ha auarpammy
OCTOMYMBOCTM HAHOCAT KPUBbLIE N3MEHEHMUS KpeHsLero moMmeHTa Mkp B 3aBUCUMOCTM OT yrna kpeHa 2.
Touka B nepecedeHus oOenx KpMBbIX YKa3blBAaeT Ha Yronl KpeHa, KOTOpbIA MOMyyYuT sxTa npu
CTaTM4ecKoM, C MNaBHbIM HapacTaHMeM [JencTBuM BeTpa. Ha puc. 7 axTa MONydnuT KPEH,
COOTBETCTBYOLWNIA Touke [, - okono 29°. [Ina cyaos, UMELWUX SBHO BblpaXeHHble HUCXOAsLNE BETBU
avarpaMmmbl OCTOMYMBOCTU (WUBEpPTOOTOB, KOMMPOMUCCOB M KaTaMapaHOB), MfiaBaHWe MOXeT, ObITb
AONYLLEHO TOMBKO NPW yriax KpeHa, He NPEeBbILIALLNX TOYKM MakCUMyMa Ha gMarpaMmme OCTONYMBOCTMU.

Ha npakTvke akunaxam siXT NPUXOAUTCS HEPEOKO UMETb Aeno C AVUHAMUYECKUM OENCTBUEM BHELLHWUX
CUM, NpU KOTOPOM KPEHSILLUIA MOMEHT OOCTUraeT 3HaUUTENbHON BENWMYUHBI B CPaBHUTENBHO KOPOTKUIMA
NPOMEXYTOK BpemeHu. Takoe GbiBaeT Npu LUKBane WM yaape BOMHbI B HABETPEHHYH cKyny. B aTtux
Crnyyasix BakHa He TONMbKO BENIMYMHA KPEHSILLLEro MOMEHTA, HO M KMHEeTUYecKasl aHeprus, coobLiaemast
CyZHy U nornoLyaemasi paboToii BOCCTaHaBMUBAIOLLETO MOMEHTA.

Ha grnarpamme ctatuyeckow ocToM4MBOCTM paboTa 060X MOMEHTOB MOXET ObITb NpeAcTaBreHa B Buae
nnowiagen, 3aknioYeHHbIX MeXay COOTBETCTBYIOLMMU KPUBLIMKM U  OCAMU opauHaTt. Ycrnosuem
paBHOBECUS SIXTbl MPU AMHAMUYECKOM BO3AENCTBMU BHELWHMX cun 6yaeT paBeHcTBo nnowanen OABBE
(pabota Mkp) n OBIBE (paboTta MB). YuutbiBas, 4to nnowaam OBBE obwme, MOXHO paccmatpuBaTh
paseHcTBO nnowagen OAB 1 BI'B. Ha puc. 7 BugHo, 4T0 B cCnyyae AMHaMM4eCcKoro AeNCTBUS BETpa yron
KpeHa (Touka E, okono 62°) 3ameTHO MpeBbILAET KPEH OT BeTpa TakoW Xe CWMbl NPy ero CTaTU4eckom
AeNCTBUN.

Mo Awnarpamme cTaTUYECKOW OCTOMYMBOCTU MOXET OblTb onpedeneH npeperibHbIn AUHAMWUYECKUM
KPEHSALMUNA MOMEHT, OMpOKUAbIBAKOWMNIA LWBEPTOOT nNn yrpoxatrowmii 6€30nacHOCTU AXTbl C OTKPbITbIM
Koknutom. O4yeBMOHO, YTO OENCTBME BOCCTAHABMMBAKLLErN0O MOMEHTA MOXET paccMaTpuBaTbCSA TOJbKO
00 yrma 3anuMBaHuAa Koknuta wnn  do HayanbHOM TOYKM CHUXKEeHUsA ounarpamMmmbl cTaTu4eckon
OCTONYMBOCTW.

MpuHATO cuMTaTh, YTO KWMeBble SAXTbl, CHabXeHHble TsKenbiM GannacToMm, MpaKTUYecKu
HeonpokugpiBaeMbl. OgHako B Yxe ynomuHaBwenca ®dacTHeTckon roHke 1979 r. 77 axt 6binm
OMPOKMHYTLI Ha yron kpeHa 6onee 90°, npuyem 4acTtb U3 HUX HekoTopoe Bpems (oT 30 cek A0 5 MUH)
oCTaBarnacb Ha NraBy BBEPX KUIIEM, @ HECKOSIbKO AXT BCTanu NMoTOM B HOpMaribHOE MOfIoXKeHVEe Yepes
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apyron 6opt. Hanbonee cepbesHbIMM NMOBPEXAEHUSIMU NPy 3TOM Obinyv noTepu MadyT (Ha 12 sAxTax),
nageHne u3 CBOWX THE3[ akKyMynsaTOpOB, TSXKemnbiX KambOy3HbIX MAWMT M gpyroro obopygoBaHus. K
HeXXenaTenbHbIM MOCNEACTBUSIM MPUBENO U nonagaHne Boabl BHYTPb KopnycoB. Cny4mnocb 3TO noA
ONHaMMYecKM BOo3OencTBUEM KpyTon 9-10-meTpoBOW BOSHbI, NPOduib KOTOPOW Pe3Ko fiomarics npu
nepexoge u3 okeaHa B MenkoBogHoe VpnaHackoe mope, npu BeTpe ckopocTbio 25-30 m/c.

dakTopbl, BAMAKOWME Ha NONEPeYHYH OCTOMYMBOCTb. TakMm 00pa3oM, Mbl MOXeEM caenatb
onpederneHHble BbiBOAbl O BAWSAHUWM PasfMYHbIX 3NIEMEHTOB MPOEKTa AXTbl HA ee OCToMYMBOCTb. Ha
ManbIX yrrax KpeHa rnaBHyl pofib B CO34aHUN BOCCTAHABMNMBAKOLLEINO MOMEHTA UrpatoT LUMPUHA SXTbI 1
Ko3bbMLMEHT NOMHOTHI Nfowaan BatepnuHMn. Yem wunpe sixta U NofiHee ee BaTeprnuHns, TeM Aanblue
ot Al cmewaetca LB npu KpeHe cygHa, TeM OGonblue Mfe4vyo OCTOMYMBOCTU dhopMbl. [uarpamma
CTaTM4eCKOM OCTOMYMBOCTM OOCTATOMHO LUMPOKOMW SAXTbl MMEET Bonee KpyTylo BOCXOASLLYI0 BETBb, YEM

Y3KOW, - A0 @: 60-80°.

UeM HmKe pacnonoXeH LIeHTP TSXKECTU AXThl, TEM OHa OCTOMYMBEE, NPUYEM BNUAHME rnybokon ocaakm u
fonbworo 6annacrta ckasblBaeTCs MPaKTUYECKU MO BCEW AuarpamMme OCTOMYMBOCTU SXTbl. 3aHUMAasAChb
MOAEpPHM3aLUMNEN AXTbl, NONE3HO NMOMHUTL MPOCTOE MPaBUIIO: KaXAbIW KMNorpamMmm nog BaTepriuHuen
NoBbIWaeT OCTOMYMBOCTb, a KaXAblW Kunorpamm Haa BaTepnuHuen yxypawaeT ee. OcobGeHHO
OLLYTUM AMsl OCTOMYUBOCTU TSKENbIN PAHIOYT U Takenax.

Mpy oQMHaAKOBOM PacCMONIOXKEHUWN LIeHTpa TSXKECTU sXTa C U3ObITOYHBbIM HaZABOAHbIM GOPTOM MMeEeT U
©onee BbICOKYIO OCTOMYMBOCTb Ha yrnax kpeHa 6onee 30-35°, korga Ha cyaHe C HOPMarbHOW BbICOTOW
bopta nanyba HauvMHaeT BxoauMTb B BoAy. BbicokobopTHas axTa umeeT 6ONbly BENUYMHY
MaKCMMarbHOr0 BOCCTaHABMUBALWEr0 MOMEHTa. JTO Ka4yeCTBO MPUCYLLE TakKkKe SaXTaM, UMEKLWUM
BOAOHENpOoHMLUaeMble pybku goctaTtoyHo 6onbLioro obbema.

Ocob6o crnegyeT OCTaHOBUTLCS Ha BNUSHUM BOAbI B TPIOME W XXUOKOCTEN B UMCTepHax. [leno He TONbKo B
nepeMeLLeHNM Macc XXMUOKOCTEW B CTOPOHY HaKpeHeHHOro GopTa; rnaBHyl pofb MrpaeT Hanuuve
cBOOOOHON MOBEPXHOCTU MEPENUBAaIOLLENCS XUAKOCTU, a8 UMEHHO - €€ MOMEHT MHEPLUN OTHOCUTESBHO
npodonbHoi ocu. Ecnu, Hanpvmep, NOBEPXHOCTb BoAbl B TpoMe MMeeT AnuHY |, a wupuHy b, TO

MeTaueHTpun4yeckad BbICOTa YMEHbLUIaeTCA Ha BEJTMYNHY
[ b3

AR = ——, M.
12D 9)

OcobeHHo onacHa Boga B TploMe, cBoboAHAs NOBEPXHOCTb KOTOPOro UMeeT BonbLUyo WnpuHy. Noatomy
npu NNaBaHWK B LUTOPMOBbIX YCIOBUSIX BOAY 13 TPIOMa HY>KHO CBOEBPEMEHHO yAansiTh.

Ana  ymeHbllEeHUS BNUsiHUS CBOOOAHOM MOBEPXHOCTU KMAKOCTEA B UMUCTEPHaX YCTaHaBMNMBaloT
npoaonbHble OTOOWHbIE Nepebopkn, KOTOpbIe MO LUMPUHE OENAT Ha HEeCKOnbko YacTen. B nepebopkax
[AenaT 0TBEPCTUSA ANsi CBOBOAHOIO NepeTekaHnst XXnakocTy.

NMonepeyHas oCTOMYNBOCTb U XOAKOCTb AXThI. [1py yBenuyeHun kpeHa ceepx 10-12° conpoTmBneHve
BOAbI ABWKEHUIO SIXTbl 3aMETHO BO3pacTaeT, YTO NPUBOAUT K MOTepe CKOpocTU. [1oaTomMy BaxHO, 4TOObI
npu yCuneHnn BeTpa SAXTa [OSblUe Morna Hectu 3PAEKTMBHYIO MAapPYCHOCTb, HE MMES Ype3MepPHOro
KpeHa.HepeOko gaxe Ha CpaBHUTENbHO KPYMHbBIX SIXTax BO BPEMSI FOHOK 3KMMaX pacrnoriaraetcs Ha
HaBEeTPEHHOM BOPTY, NbITASCb YMEHbBLUNTb KPEH.

Hackonbko adhhekTMBHO nepemelleHne rpysa (skunaxa) Ha oguH GOpT, HETPYAHO NpencTtaBuTb MO
npocTenwen dopmyrne, Kotopas cnpasegnuea nns Hebonbwux yrnoe (B npegenax 0-10°) kpeHa:
Mo =D *h /57,3tm, (10) rge

e MO - MOMEHT, KpeHALWUnN 9xTy Ha 1°;
e D - BogousmelleHne axThl, T;
e h - HayanbHasa nonepeyvHas MeTaueHTpuYeckas BbicoTa, M.

3Has mMaccy nepemellaemMoro rpysa M paccTtosiHie HOBOro mMecTta pacnonoxeHus ero ot [, moxHo
onpenenuTb KPeHdaLMn MOMEHT, a pa3genus ero Ha Mo, nonyyntb yron KpeHa B rpagycax. Hanpumep,
ecnn Ha saxTe BogomsmelleHeM 7 T npu h=1m nsatb YenoBek pacnonoxatcst y 6opTa Ha paccTtosHumn 1,5
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M oT 1, To co3gaBaemblini UMW KPEHSLLMIA MOMEHT NPUOAcT sIXTe KpeH B 4,5° (M yMEHbLUUT NPUMEpPHO
Ha CTOJIbKO e KPEeH Ha gpyromn 6opT).

MpogonbHaa ocToMuMBOCTb. Du3nKa SIBMEHWIA, MPOUCXOAALLMX MPU NPOAOSbHBIX HAKMOHAX SXThbl
aHarnornyHa siBMeHnsIM Npu KpeHe, HO NpoaosbHas MeTaleHTpUYeckas BbICOTa No BeNnMYMHe cpaBHUMA C
ANVHOW AXTbl. [M03TOMY NpPOAOSbHbIE HAKMOHbLI, ANPMEPEHT, OOLIYHO HEBENUKU M U3MEPSIOTCS He B
rpagycax, a no U3MeHeHUsAM O0CafKku HOCOM U KOPMOiA. M, TeM He MeHee, ecru 13 sSIXTbl BbRKMatOT BCE ee
BO3MOXHOCTM, HeNb3sl He cunTaTbCA C [OEWCTBUMEM CuJ, ONdEPEHTYIOWMX SXTY Ha HOC W
nepemMeLlamwWwnx LUEeHTP BenuuuHbl, Brnepeg (cMm. puc. 4). 3TOMYy MOXHO NPOTUBOAECTBOBATD,
nepemeLlas 3Kunax B KOPMOBYH YacTb nasnyobl.

HanGonbluen BenvunHbl AnddepeHTyoWwmMe Ha HOC CUMbl 4OCTUMAOT NpU NnaBaHuM B GakwiTar; Ha 3TOM
Kypce, 0COGEHHO B CUMbHbLIN BETEP, IKUNAX CriegyeT CMeLlaTb, BO3MOXHO, Aanblue B KopMmy. Ha kypce
GergeBvHa AMddepeHTYIOWNIA MOMEHT HEBENVK, U SKMMNaxy fydlle BCero pacnonaratecs 6nus mugens,
OTKpeHuBasi cygHo. Ha dopaeBvHOe AUMDOEPEHTYIOWMI MOMEHT OKasblBaeTCA MEHblUe, YeM Ha
GakwTare, 0COGEHHO ecrnn sIXTa HECET CNUHaKep U Gnynep, Aatowue onpeaeneHHyo NogbEMHYI0 CUIy.

Y kaTamMapaHoB Benu4YMHa MPOAOSbHOW MeTaueHTPUYECKOW BbICOTbI CPaBHMMA C NMOMEpPEeYHOW, MHoraa
MeHblue Hee. MoaTomy aeictere AMEpPEeHTYIOWEro MOMeHTa, NPaKTUYeCKN He3aMeTHOe Ha KUIeBoW
AXTE, MOXET OMPOKWHYTb KaTaMapaH, Takux ke FMaBHbIX pasmepeHuii. CTaTucTuka aBapuii oTMevaeT
criyya OMNpPOKMAbIBAHUS 4Yepe3 HOC Ha MOMYTHbIX Kypcax Kpelcepckux KaTaMapaHOB C BbICOKOM
NapycHOCTbIO.

1.7 ConpoTtuBneHue apeundy.

MonepeyHas cuna Fao (cMm.mc. 4) HEe TONMbKO KPEHUT SXTY, OHa Bbi3biBaeT GOKOBOW CHOC - Opelih mod
eemep. Cuna gpenda 3aBuCUT OT Kypca SXTbl OTHOCUTENBHO BeTpa. [1pn nnaBaHuu B KpyTon bengesnHa
OHa BTpOE MpeBbIIAET CUMy TAMM, ABWXKYLLYIO AXTY Bnepen; Ha randgsuHae obe cunbl NPMMEPHO paBHbI;
B KpyTon Oakwtar (MCTMHHbIN BeTep okono 135° OTHocUTEnbHO Kypca AXTbl) ABWXKyLlas cuna
okasblBaeTcd B 2- 3 pasa Oonblle cunbl gperda, a Ha uuctom dopaeBuHAe cuna gperidga BoBce
oTcyTcTByeT. CregoBaTenbHO, ANst TOro YToObl CyAHO YCMELWHO NPOABUranocb Brnepen Kypcom OT
fOengeBnHaa go randBuHAa, OHO JOSMKHO obnagaTbh AOCTaTOYHbIM OOKOBBLIM COMPOTMBIEHMEM Opendy,
HaMHOrO MPEBbILLALLNM CONPOTUBMEHME BOAbLI ABMKEHUIO SXTbI MO KYpCy.

¢'YHKU,I/IPO co3daHnA cunbl CONpPOTUBIIEHUA /J,pe|7|cby Yy COBPE€MEHHbIX HAXT BbIMOJIHAKT B OCHOBHOM
WBEepPTbl, NJ1aBHUKOBbIE KNJTN U PYIA.

Kak Mmbl yxXe rosopuiii, HenpemeHHbliM Yycnosnem BO3HUKHOBEHUA CUIlbl COMPOTUBIEHUA /J,pel7|cby
ABNSAETCA OBWKEHNE SAXTbl Nod HebOmNbLUMM yrnom K an - yrnom /J,pel7|¢)a. PaCCMOTpMM, YTO Npu 3TOM
nponcxoanTt B MNOTOKE BOAbl HENOCpPenCTBEHHO Yy KUd, KOTOprVI npeacrasnaeT cobowm KpbIJ1O C
nonepeyHbiMm ce4yeHnem B Bnae TOHKOro CMUMMETPUYHOIro asapoanHamMmmn4ecKkoro ﬂpOd)I/IJ'IFI (pI/IC. 8).
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Puc. 8. Ofpazopanse nogbevMuol CHAB HA KpPBITE:

a — ofiTexaHme n|_:r|:|¢1!.ha npn a=0; 6 n 2 — ofipaioBaHHe CTEPTOBOPD BHXPR: & -— OTPLIA CTAPTOBOrO BHXPA: ﬂ—:
NoARACHHe YoTofuneofl UNPKYASAWNA NOTOKA BOKPYF KPHAS; £~ CXEME ACACTBYIMUHE CHA OpH pajsHToOR LHPRY
AALKH

Ecnu yron gpenda otcytctByeT (puc. 8, a), To NOTOK BOAbl, BCTpeYasCb C NpodunemM Kuns B Touke a,
pasgenseTtcs Ha OBe 4acTu. B 3TOM TOYKe, Ha3blBaEMOW KPUTUYECKOW, CKOPOCTb MoToka paBHa O,
AaBneHve MaKcuMarnbHoE, paBHOe CKOPOCTHOMY Hanopy

P *v=2) /12, rpe

. p MaccoBasi NIOTHOCTb BoAbI (4Ns1 NPEeCHOWN BOAbI p= 102 krc**2 | m**4);
e V- CKOpPOCTb ABUXEHNS AXTbl (M/C).

N BepxHAst U HWKHAS 4acTM MOTOKa OAHOBPEMEHHO OOGTEeKalT MNOBEPXHOCTU NPOUNSA U BHOBb
BCTpeYaloTcsa B ToUke b Ha Bbixogswen kpomke. O4eBUOHO, YTO HUKAKOW CUIbl, HanpaBneHHOW nonepek
noToka, Ha npodune BO3HUKHYTb HE MOXeT; OydeT AencTBOBaTb TOMbKO OAHAa Cuna COnpoTUMBMEHMS
TpeHus, obycnoBneHHas BSA3KOCTbIO BOAbI.

Ecnu e npodunb OTKNOHWUTb Ha HEKOTOPLIV Yron aTaky a (B criydyae SXTEHHOro Kuns - yron apenda), 1o
KapTuHa obTekaHuns npodunsa namenutcs (puc. 8, 6). Kputnyeckas Todka a NepemMecTUTCs Ha HUKHIOK
YyacTb "Hocuka" npodunsa. MNyTb, KOTOPLIA JOIMKHA NPOWTU YacTuua BoAbl BAOMNb BEPXHEW NMOBEPXHOCTU
npocuns, yaonuHuTcHa, a Touka bl, roe no YCrnoBMAM HepaspbiBHOCTU MOTOKA AOSMKHbI Obinv Obl
BCTPETUTLCS YacTuLbl, 0OTEKaloLWmne BEPXHIOK U HIDKHIOK MOBEPXHOCTU NPOdUNs, NPONas paBHbIN NyTb,
OKa3blBaeTCsl Ha BepxHew noBepxHocTW. OgHako npu ormbaHmy OCTpoW BbIXOASLLEN KPOMKM Mpoduns
HWXHAS YacTb MOTOKa CpbiBAeTCs C KPOMKU B BUAe BUXPS (puc. 8, B 1 r). 3TOT BUXPb, Ha3biBaeMbli
CTapToBbIM, Bpallasicb NPOTMB YaCOBOW CTPErkKW, BbI3bIBAET LUPKYMALUMIO BOAbl BOKPYr npodwuns B
obpaTHOM HarnpaBneHun, T. €. NO YacoBow cTpenke (puc. 8, O). [JJaHHoe sBNeHue, BbI3BaHHOE CUIaMu
BA3KOCTM, aHarnornyHo BpalleHutio Oonblioro 3ybyaTtoro koneca (UMpKynsuusi), HaxoAsierocsi B
3auenneHnn ¢ Manomn BeayLen wectepHen (CTapToBbIN BUXPb).

Mocne Toro kak BO3HUKaET LUMPKYMAUUS, CTapTOBbIA BUXPb CPbIBAETCSI C BbIXOASILLENA KPOMKM, To4ka b2
nepemellaeTca G6nuwke K 3TOW KPOMKe, BCMNEACTBME 4ero 3decb Oonblue He CyLlecTBYET pas3HOCTU
CKOPOCTEN, C KOTOPbLIMU KPbINO MOKMAAKT BEPXHAS U HWXKHASA 4acTu noTtoka. LiMpkynauusa xe BOKpyr
Kpblfla CTaHOBMUTCH MPUYMHOM BO3HUKHOBEHUSA MOABEMHOM cunbl Y, HanpaBfieHHOW Nonepek noToka: y
BEpPXHEWN MOBEPXHOCTU Kpbifla CKOPOCTb YacTul, BOAbl 3a CYET LMPKYMSUUA YBENWYUBAETCS, Y HWXKHEN,
BCTpEYasiCb C YacTvMuamu, BOBJIEYEHHbIMM B LMPKYNAUMIO,- 3aTtopmaxusaetcsi. COOTBETCTBEHHO Y
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BEPXHEW MOBEPXHOCTW AaBIIEHME NMOHMKAETCHA MO CPABHEHUIO C AABMIEHMEM B NMOTOKE NEpPes KpbIrioMm, a 'y
HWXHEN NOBEPXHOCTU - NOBbILLaeTcs. Pa3HOCTb JaBneHui n gaeT nogbemMHyo cuny Y.

Kpome Toro, Ha npodunb 6yaeT geictBoBaTb cuna No6oBoro (NpodunbHOro) conpomuesieHuss X,
BO3HMKAlOLLLAs BCMeACTBUE TPEeHMS BOAbl O NOBEPXHOCTb NPOGUNsA U rMAPOAMHAMUYECKOrO AaBneHus Ha
€ro nepeaHHo YacTb.
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Pue. 9. Pacmpesenenre [aBJeHHs 0O WWHpHBE
CHMMETPHUHOTO  A3POAHHAMHYECKOro npoguas
NpH yrje aTakH a=7°
Ha puc. 9 npeacTasneHsbl
pesynbTaTbl 3aMepa AdaBfeHus Yy MOBEPXHOCTW CUMMETPUYHOrO Npodwns, CAenaHHoro B
aspoguHammyeckon Tpybe. Mo ocu opauHaT OTNOXEHO 3HaveHue koadduumeHta Cp, KOTOpbIN
npeactaBnseT cobon OTHOWEHWe u3bbITOYHOrO AaBneHus (NoNHOoe OaBrieHne MUHYC atMocdepHoe) K
CKOpPOCTHOMY Hanopy (p * y**2) | 2. Ha BepxHen CTOpoHe Mnpoduns AaBreHue oTpuuaTenbHoe
(paspexeHne), Ha HWXHeW - nonoxutenoHoe. Takum obpa3om, nogbemHas cuna, AeicTBylollas Ha
nobor anemeHT Npoduns, cknagplBaeTcs U3 AEWCTBYIOLMX Ha HEro Cun AaBMeHns U paspexeHus, a B
Lenom oHa nponopuvoHanbHa nnowaan, 3akrnioyYeHHON Mexay KpuBbIMU pacnpegeneHvs gaBneHus no
xopae npoduns (Ha puc. 9 3alWTPMXOBAHO).

HaHHble, NnpeacTaBneHHble Ha puc. 9, NO3BOMAKT cAenaTtb psd BaXKHbIX BbIBOAOB O paboTe SAXTEHHOro
kuns. Bo-nepsbix, rmaBHyl0 porb B CO34aHMM GOKOBOW CWMbl UrpaeT paspexeHue, BO3HMKaiollee Ha
NMOBEPXHOCTM MaBHKKa CO CTOPOHbLI HAaBETPEHHOro 6opTa. Bo-BTOpbIX, MWK pa3pexeHns pacrnonaraeTtcs
BO6NM3n Bxoaslen KpomKku kuns. COOTBETCTBEHHO TOYKA MPUMOXEHUS pe3ynbTUPYOLWENn MogbeMHON
CUnbl HaxXoAUTCS Ha nepefHen TpeTu XopAbl MnasBHUKA. B uenom xe nogbemHasi cuna Bo3pacraeT
BMMOTb A0 yrna ataku 15-18°, nocne yero BHe3anHo nagaer.

Bcnenocteve oOpa3oBaHUsi 3aBUXPEHWs Ha CTOPOHE paspexeHusi nnaBHoe obTekaHWe Kpbina
HapyllaeTcsl, pas3pexeHne nagaeT UM MNpPoMCXoauT CpbIB MOTOKa (3TO sABneHMe OGonee nogpo6Ho
paccMoTpeHo B M. 2 ans napycos). OQHOBPEMEHHO C yBENMYEHUEM Yyriia aTaku Bo3pacTaeT nioboBoe
COMNPOTMBIEHNE - OHO JOCTMraeT Makcumyma npu a=90°.
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BenuunHa agpenida coBpeMEHHON SXTbl pedko MpeBblaeT 5°, Tak YTO CPbIB, MOTOKA C KUIS MOXHO He
onacatbcd. OOHaKO KPWUTMYECKUI Yron aTaku OOSPKEH YYMTbiBaTbCA ANs SAXTEHHbIX pynewn, KoTopble
NPOEKTMPYITCA 1 paboTatoT Takke Mo NPUHLMMY Kpbina.

PaccmoTpyM OCHOBHbIE NapaMeTpbl AXTEHHbIX KUMEW, KOTOPblE OKa3bIBAOT CYLLIECTBEHHOE BMUsIHME Ha
nx apPEKTUBHOCTb B CO34aHUN CUMbl CONPOTUBIIEHUIO Apendy. B paBHOM cTeneHn n3noxeHHoe ganee
MOXHO PacnpoCTPaHUTb U Ha Py C Y4ETOM TOrO, YTO OHM paboTaroT CO 3HAYUTENBHO BOMNBLUMM YIIIOM
aTaku.

TonwwuHa u c¢opma nonepevyHoOro ceyeHUsA KunA. VcnbiTaHUs CUMMETPUYHBIX a3POAMHAMUYECKMX
npoduner nokasanu, 4to Oomnee ToncTble npodwnu (c Gonbliel BENWYMHON OTHOLUEHUSA TOSLUMHbI
ceyeHus t kK ero xopge b) gaoT 6onblwyo NoAbLEMHYIO cuny. VX noboBoe ConNpoTUBIEHNE BbILLE, YEM Y
npocdunen ¢ MeHbLle OTHOCUTENbHOW TonwmHon. OnTumanbeHble pe3ynbTaTbl MOTYT ObiTb MOMYyYeHbI
npu t/b = 0,09-0,12. BenuunHa nogbeMHOWN CUnbl Ha Taknux NPodunsx CpaBHUTENbHO Mano 3aBUCUT OT
CKOPOCTU $§IXTbl, MO3TOMY KUNN pa3BUBAOT AOCTATOYHYIO CWMYy COMpOTUBMAEHUA gpenda v B criabbii
BeTEp.

CyllecTBEHHOE BNUSIHUE Ha BENWYMHY CWMbl COMPOTUBMEHUS Apeidy oKasbiBaeT MoJoXeHne
MaKcMMaribHOW TOMWWHbLI Mpochuna no AnvHe xopabl. Hambonee addekTMBHBIMKM OKa3biBaKOTCA
npounn, y KOTOPbIX MakcMMmanbHas TOMMHAa pacnornioxeHa Ha pacctosHum 40-50% xopabl OT uMX
"Hocuka". [na AXTeHHbIX pyrnen, paboTtatowmx nod 6onbWMMK yrnamu ataku, UCMNonb3yT npodunm ¢
MaKCMMarbHOW TOMLLMHOW, PacnofoXeHHOW HEeCKOMbKO Brivke K nepeaHen kpomke, - Ao 30% xopabl.

OnpepgeneHHoe BnvsiHMe Ha 3pEKTUBHOCTL KWMsl okasbiBaeT dopma, "Hocuka" npodwmns - paguyc
OKpYrneHus BxogsLwen Kpomku. Ecnv KkpoMka Crnvwikom octpas, To HaberawLmn Ha Kunb NOTOK nosnyyaeT
3gecb 6onblioe yckopeHue u cpbiBaeTca ¢ npodunsa B Buge Buxpen. [pyn aTom npoucxoauT nageHue
NoagbEMHOWM CUIbl, 0COBEHHO CyLecTBEHHOE Npu BonbLuMX yrnax ataku. [llosTtomy nogobHoe 3aocTpeHune
BXOASLLEN KPOMKN HEAONYCTUMO ANSA pynen.

AspoavHamMmuyeckoe yanuHeHue. Y KOHLIOB Kpbina OOHapyxuBaeTcs nepeTekaHve BoAbl M3 obnactu
MOBLILLIEHHOIO [AaBfeHUs Ha CruHKY npodunsa. B pesynbTate € KOHLOB Kpblfia CPbIBAKOTCA BUXPMU,
obpasyllwune gBe BMXPEBblE OOPOXKM. Ha mx noggepkaHwe 3aTpadmMBaeTcs LOBOMBHO 3HAYMTENbHas
YacTb 9Hepruu, obpasysi Tak Ha3biBaeMOe MHAYKTUBHOe conpotuBrneHue. Kpome Toro, Bcneacrteue
BblpaBHMBaAHNA ,EI,aBJ'IeHVII7I Y KOHUOB Kpblfla npoucxoamt MectHoe nageHue I'IOLI,'beMHOVI CUInbl, KaK 3TO
NMokasaHo Ha 3ntope pacnpeaeneHns ee nNo AnvHe kpbina Ha puc.10.

22



o
W#W:::—.-

Visa |==

Pue. 10. Cxema obTeKaHHd KPHTA KOHEUHOrO PA3IMAXA:

! = pacnpegencHEe TOLNBEMAOR CHAM N0 LARME KPLAA; 2 — UHDKYIRUHA; §— NEpeTCHAHHE MRHAKOCTH MO KOWOaMm
Kpwiia; 4 — KOHUEBLIC BHMXDH; § — pacApedcnelie Bu3BaHNmx cKopocTefl mo pasMaxy kpwaa L

Yem kopoue AnvHa Kpbina L no OTHOLWEHMIO K ero xopae b, 1. €. yem MmeHblLUe ero yanuHexHue L/b, Tem
OTHOCUTENBbHO Oornblue NoTepss MOABLEMHOM Cumbl U TeM Gornblue WHOYKTUBHOE COMpoTMBMEHune. B
aspoanHamMmuke NPUHATO oLeHuBaTb yOJMHEHnE Kpbina no dhopmyne
A= L*2 / S
(roe S-nnowagb kpbina), Kotopas MOXeT ObiTb MpMMEHeHa QAN KPbIMbEB W MNITABHMKOB fOObIX
oyepTaHun. MNpu NpsaMoyronbHoOn hopmMe aspoauHamMu4eckoe yarnMHEHUEe paBHO COOTHOLLUEHUIO JL= L/Db;
ONSA TpeyronbHoro Kpbiia A=2 * L / b.

Ha puc. 10 nokasaHo Kpbino, COCTaBMEHHOE U3 ABYX TpaneumeBuaHbIX NNaBHUKOBLIX Kuren. Ha axTe
KAMb KPenutcs LUMPOKMM OCHOBaHMEM K OHWLLY, MOSTOMY 34eCb MepeTekaHue BOAbl Ha CTOPOHY
paspexeHust OTCYTCTBYET U NoA BNNsiHUEM Kopryca AaBreHusa Ha 060Mx NOBEPXHOCTSIX BblpaBHMBAETCS.
Bes aTtoro BAMSHUS MOXHO ObINO Obl cyMTaTh adpoguHaMumyeckoe yAnVHeHVWe BOBOe OOonbLInM, Yem
OTHoweHne MybuHbl KUns K ero ocagke. Ha npakTuke e 3TO OTHOLIEHWe, 3aBucsiliee OT pasMepoB
knnsi, 06BOOOB AXThI M YrIia KpeHa npeBbiwaeTcs Toneko B 1,2-1,3 pasa.
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Puc. 11. 3aBHcHMOCTe CONpOTHBAEHHA apefidy oT
YAJHHEHHSt KHAS W YI1a aTaku

BrnusHne aspoanHamMmnyeckoro yaSMHEHWs KUMs Ha BENUYMHY pasBMBAEMOW MM CUSlbl COMPOTUBIIEHMUS
apendy Ra MOXHO oLeHNUTb No pe3ynbTaTtaM UCMbITaHUA NnaBHKKa, nmetowero npodunbs NACA 009 (t/b
= 9%) n nnowagp 0,37 M2 (puc. 11). CkopocTb NOTOKa COOTBETCTBOBAsia CKOPOCTU ABWXKEHUS AXTbl 3
y3na (1,5 m/c). UHTepec npeacTtaBnseT M3MeHeHNe Cumbl CONPOTUBIEHUS Apendy npw yrre ataku 4-6°,
YTO COOTBETCTBYET yrny Agpenda AxTbl Ha kKypce 6engesnHa. Ecnu npuHaTe cuny Ra npu yanuHeHum A=
1 3a eguHunuy (6,8 npu a =5°), To npu yBenu4eHnn AJo 2 conpoTmeneHne gpendy ysennynsaetcs bonee
yem B 1,5 pasa (10,4 kr), a npu A= 3 - poBHO BaABoe (13,6 kr). OTOT Xe rpadvk MOXET CNyXuTb ANs
KayeCTBEHHON OLEHKM 3D(PEeKTUBHOCTM pyrnen pasnuMyHOro yanuHeHus, kotopble paboTtatoT B obnacTtu
BonbLUNX YrNOB aTaku.

Takum obpasom, yBenuumBas yaSIMHEHWE MNaBHMKA KUNS, MOXHO MOMy4YMTb HEOOXOAMMYIO BENUYUHY
©okoBou cunbl Rg npu MeHbLUEn NAowaamn Kunst 1, crnegoBaTenbHO, NPU MeHbLUEW NMoLwaam CMOYEHHOMN
NOBEPXHOCTU N COMPOTUBIEHNN BOObI ABWXEHUIO AXTbl. YONUHEHNE KUIEN Ha COBPEMEHHbIX KPemncepcKo-
FOHOYHbIX SIXTax COCTaBNseT B CpedHeMm JL= 1-3. Mepo pyns, cnyxallee He TONMbKO ANg ynpasreHus
CyOHOM, HO WM SBMSIOLLEECH COCTaBHbIM 3NEeMEHTOM B CO3JaHWW COMPOTUMBIIEHUSA SXThl, UMeeT elle

bornbllee yanuHeHne, npubnmxkatowieecs K A=4.

Mnowaab n dopmbl kunsa. Yawe Bcero pasmepbl KNS ONpefensioT Mo CTaTUCTUYECKMM LaHHbIM,
CpaBHMBasi MPOEKTMPYEMYIO SIXTY C XOPOLUO 3apeKoMeHOoBaBwuMu cebsi cynamu. Ha coBpeMeHHbIX
KPENCepCKO-TOHOYHbIX fXTax C pasfenbHbiM OT KUMS pyneM CyMMapHasi nnowaib Kuns v pyns
coctaBnseT ot 4,5 no 6,5% nnowaam napycHOCTK sXThl, a nnowaab pyns - 20-40% nnowaam kuns.

Ansi nony4yeHnst oNTMMAanNbHOIO YANMHEHUS] KOHCTPYKTOP SAXTbl CTPEMUTCS MPUHATbL OCafKy HavbonbLuew
AOnyckaemoMm No yCroBusaM nnaBaHus niny npaesunamm oobmepa. Yaule Bcero kunb MMeeT BUA Tpaneuum ¢
HaKMOHHOM nepegHen Kpomkon. Kak nokasanm uccnegoBaHus, ANS SAXTEHHbIX KUNewn, UMEKLWMX
yaAnuHeHve ot 1 go 3, yron Mexay nepefHen KpOMKOW M BepTuKanbi B npegenax ot -8° go 22,5°
NpakTU4ecKn He BRAUSeT Ha rmapoauMHaMuUyecKne xapakTepuctuku kund. Ecnv kunb (Mnu weepT) oYeHb
Y3KUA U ANWHHBIA, TO HAaKMoH nepegHen KpomMkn 6onee 15° k BepTvKany COnpoBOXAaETCH OTKITOHEHVEM
NVHWIA TOKa BOAbl BHWU3 MO NPOdUII0 - MO HanpaBleHUo K HWKHEMY 3agHemy yrny. Bcnepcteue storo
nagaeTt NnogbeMHasi cuna u Bo3pacraeT noboBoe conpoTMBeHne kunsi. B gaHHOM cnydae onTuManbHbIv
Yros HaknoHa CoCTaBnsieT 5° K BepTuKanu.
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Ha BenuunmHy nogbeMHON CUIbl, Pa3BUBAEMOW KNMEM U pyrieM, 3Ha4YMTENbHO BNUSIET KA4YeCTBO OTAENKN
€ro MnoBepXHOCTU, OCOOEHHO nepedHen KpoMmkWu, rae dopmmpyeTca MOToK, obTekawwun npodunsb.
MoaTomy pekoMeHOyeTCs NONMPOBaThb KUIb U PYIb HA paccTosiHnm He meHee 1,5% xopabl npodumns.

CkopocTb AxTbl. [logbemHas cuna Ha Job6oOM  Kpbine  onpegensietcsds  no  dqopmyrne:
Y=Cy*(@*v=2/2)*s, krc, (11) roe

e Cy - k09pPULUNEHT NOABEMHON CUMbI, 3aBUCSLLMA OT NapamMeTpoB Kpbifia - oopmbl Npoduns,
YANVHEHUS, OYepTaHMM B NNnaHe, a TaKkKke OT yrna atakM - C YBEeNMYeHWeM Yyrra atakm OH
BO3pacTaeT;

- MaccoBas NNoTHOCTb BOAbI, KIrc**2/m**4;
V - CKOPOCTb NOTOKa, 06TEKAIOLLIEro KpbIfo, M/C;

e S -nnowagb Kpbina, mM2.

Takum 06pasom, cuna conpoTuBneHus apendy - BennymMHa nepemMeHHas, nponopumoHanbHasa kBagparty
CKOPOCTU. B HayanbHbIi MOMEHT OBWXEHUS SXTbl, HANPMMep, Nocrne NoBOpoTa OBepLuTar, korgaa CygHo
TEpSeT XOA4, UMK Npu oTxode OT OOHa B MPMXKUMHOW BeTep, NOObEMHAsA cuna Ha Kune Hesenuka. [ns
TOro 4ytobbl cuna Y cpaBHanack ¢ cunow gpenda Fd, kunb gomxkeH pacnonoxutbcsa K Haberarowemy
NoTOKy nop GonblMM yriom ataku. VIHbIMW crioBaMu, CyAHO HavvMHaeT ABWXEHMEe C OOonbluMM yrioM
apenda. Mo mepe Habopa ckopocTu yron apenda ymeHbllaeTcs, Noka He JOCTUTHET CBOEN HopMaribHOWM
BEMUYMHBI - 3 - 5°,

OT0 006CTOATENLCTBO AOMMKEH YYUTLIBATb KanuTaH, Nnpegycmarpmeasl 4OCTAaTOMHO MecTa C nogBeTpa npu
pasroHe SXTbl UM MOCNe MNOBOPOTa Ha HOBbIM ranc. bonblon HavanbHbIM yron apenda Heobxooumo
ucnonb3oBaTb ANS ckopeKwero Habopa CKopocTu, crnerka noTpaBmB LWKOTbl. Kctatu, 6narogaps aTomy
yMeHbLUaeTcs cuna gpernda Ha napycax.

Heobxoaumo Takke NOMHUTE MEXaHWKY BO3HMKHOBEHUS MOLBEMHON CUIbl, KOTOPas NOSIBNSIETCA Ha Kune
TONMbKO MNOCne OoTpbiBa CTApTOBOIMO BUXPA W pPasBUTUS YCTOMYMBOM UMPKynaumn. Ha y3kom kune
COBPEMEHHOW AXTbl LIUPKYNALNS BO3HUKaET BbicTpee, YeM Ha KOpryce siXTbl C HABECHBIM Ha KWUME pyriem,
T. €. Ha kpbine ¢ 6onblon xopaon. Bropasa sixta bonblwe capendyeT nog BeTep, Npexae Yem Kopnyc
Ha4yHeT adhPEeKTMBHO MPenATCTBOBaThL Apendy.

1.8 YnpaBnsemocCTb.

YI'IpaBJ'IFleMOCTbIO Ha3blBaeTCAd Ka4eCTBO CyaHa, no3sosidowiee emMmy criegoBatb no 3agaHHOMY Kypcy Unm
N3MEHATb HanpasneHne OBmXeHnA. yﬂpaBﬂﬂeMOVI MOXET CHUTATbCA TOJIbKO Ta AXTa, KOToOpaa pearmpyet
HY>KHbIM o6pa30M Ha nepeknaaky pynsa.

YnpaBnseMocTb 06beAMHSAET ABa CBOMCTBA CyAHA - YCTOMYMBOCTb Ha KypCe U NOBOPOTIIMBOCTb.

Yemotiyueocmb Ha Kypce - 3TO CMOCOBHOCTL SIXThbl YAEPXKMBaTL 3aJaHHOE NPSIMONMUHENHOE HanpaBeHne
ABWKEHUS Mpy OEUCTBUM Ha Hee PasfMyHbIX BHELUHWX CUM: BeTpa, BOSIHEHWS W T. M. YCTOMYMBOCTL Ha
Kypce 3aBUCUT He TOMbKO OT KOHCTPYKTUBHbLIX 0COGEHHOCTE AXThl U XapakTepa AeWUCTBUS BHELLUHWUX CUf,
HO 1 OT peakLuu PyneBoro Ha OTKIIOHEeHWe CyaHa OT Kypca, ero 4yTbs pyns.

OGpaTMMCcsi BHOBb K CXeMe OEeVCTBUSI BHELLUHMX CUIT Ha napyca u kopnyc saxTbl (CM. puc. 4). Pewatowee
3Ha4yeHVe AN yCTOMYMBOCTY AXThl HA KypCe UMeeT B3aMMHOE pacrnonoxeHvne AByx nap cun. KpeHswas
cuna Fg v cuna conpotuenexus gpendy R ctpemaATcs yBanuTb HOC SXTbl NMOA BETEP, B TO BPEMS Kak
BTOpas napa - cuna Tarm T n conpoTmBneHne ABwkeHMo R npuBoauT saxty k BeTpy. O4veBmaHoO, 4To
peakumsi AXTbl 3aBUCUT OT COOTHOLUEHMS BEMUYMHBLI paccMaTpuMBaeMbIX CUM U nrev a u b, Ha KoTopbix
OHM AencTBYyIOT. [NpK yBenMyeHnn yrna KpeHa nnedo npusogsilen napbl b take yBenvdmsaetcs. [neyo
yBanuearmwLLen napbl, a 3aBUCUT OT B3aMMHOIO pacrnonoXxeHus ueHTpa napycHoctu (LIM) - Toukn
NPUNOXEHNs pe3ynbTUpYIoLLeN aspoanHaMmnyYeckux Cun K napycam u ueHTpa GOKOBOro ConpoTMBMEHNS
(UBC) - TOYkM MpUNOXeHU pesynbTUpyoLlen rMapoANHaMUYEeCcKuX CUn K Kopnycy sxTbl. [lonoxeHue
3TUX TOYEK U3MEHSIETCA B 3aBMCUMOCTIN OT MHOMMX (pakTOpOB: Kypca sIXTbl OTHOCUTENBLHO BeTpa, hOpMbI
W HacCTPOWKM NapycoB, KpeHa n anddepeHTa axTbl, popMbl U NPOUNS KUK U pyns v T. n.
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Puc. 12. Cxema onpejefeHHs TeOMETPHUECKOTO
HEeHTPa OAPYCHOCTH RXThH C BOOPYMeHHEM THIA
«ITION:

[MoaTomy Npu NPOEKTUPOBAHUMN U MEPEBOOPYKEHUM AXT onepupytoT ¢ ycroBHbimu LM n LIBC, cunTtas nx
PacnonOXeHHbIMU B LEHTpaxX TSKECTU MAOCKUX uryp, KOTOpbIMU SBASIOTCA Napyca, NOCTaBMeHHbIe B
AvameTparnbHOW NNOCKOCTM AXThl, U NOABOAHbIE odepTaHus Ol ¢ kunem, nnaBHMKamu u pynem (puc. 12).

N3BeCTHO, YTO LEHTP TSXKECTWU TPeyronbHOro mapyca pacnonaraeTtcsd Ha nepeceyeHvun ABYX MeduaH, a
0O6LWMIA LEeHTpP TSXKEeCTM ABYX NapyCcoB HAaxXoAWTCS Ha OTpeske nNpsmMon, coeamHsaowen LN obonx napycos,
W JenuT 3TOT OTpe3ok obpaTHO nponopumoHansHo Mx nrnowagun. O6bl4HO, B pacyeT nNpuHMMaeTcs He
akTuyeckas nnowagb ctakcensi, a obmepHas nnowaab nepegHero napycHoro TpeyrorbHuKa.

MonoxeHne LUIBC mMoOXHO onpegenvTb, ypaBHOBELLIMBAsS Ha OCTPUE WUronku Npodusib NOABOAHOW YacTu
I, Bblpe3aHHbI M3 TOHKOro kapTtoHa. Korga wabnoH pacnonaraeTcsi CTPOro ropusoHTanbHO, urna
HaxoguTcsa B ycnoBHon Touke LIBC. HanoMHum, 4To B co3gaHum cumbl cONpoTuBeHus gpendy rnasBHas
ponb MNpUYHaANEeXWUT MMNaBHUKOBOMY KUMKW W pymo. LleHTpbl rmgpoavHamuyecknx AaBneHun Ha ux
npounsax MoOryT ObITb HaldeHbl AOCTATOMHO TOYHO, Hanpumep, ANA npodwuner ¢ OTHOCUTENbHON
TonwmHon t/b okono 8% aTa ToYka HAXOAUTCH Ha PACCTOSTHUU OKOIo 26% xopabl OT BXOASALLEN KPOMKW.
OpHako KOpnyc §IXTbl, XOTA W y4yacTByeT B CO3JaHMU MOMNEpeYHoW cuibl B Marion CTEneHu, BHOCUT
onpefeneHHble N3MEHEHNs B XapaKkTep obTekaHusa KUNga 1 pyns, NnpuyemM oH U3MeHsieTCs B 3aBUCMMOCTU
OT yrna kpeHa u anddepeHTa, a TaKkke CKOpPOCTU saxTbl. B GonblUMHCTBE criydyaeB Ha Kypce OengeBuHA
nctnHHblh LUIBC nepemelyaeTcs Bnepea.

KoHcTpyKTOphI, Kak Npasuno, pacnonaratoT LM Ha HekoTopom paccTosiHum (onepexeHuun) snepeam LIBC.
OGbI4HO onepexeHve 3ajaeTca B NPOLEHTaX ANMHbI CygHA MO BaTepNIMHWMM U COCTaBnsieT Ans
©epmyackoro wnona 15-18% Lksn.

Ecnn mnctunHein LM okasbiBaeTca pacnonoXeHHbIM crivwikoMm paneko Bnepean LBC, sixta Ha kypce
fenoeBuH yBanuMBaeTCcsa Nnoj BeTep U pyneBoMY NPUXOAUTCHA MOCTOSIHHO AepXaTb PYfb OTKNOHEHHbIM
Ha BeTep. Ecnu xe Ul okaseiBaeTca nosagm LIBC, To axTa cTtpemmntca npuBecTUCh K BETpy; TpebyeTcs
nocTosHHas paboTta pynem, 4Tobbl caepxmBaTb CyaHO.
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OcobeHHO HenpusaTHa TEHOEHUMsT SXTbl K yBanuBaHuio. B cnyyae aBapuu ¢ pynem siXTy He yaaeTtcs C
MOMOLLIbK0 OOHWX MapycoB MPUBECTU Ha Kypc OengeBuHAO, KpoOMe Toro, oHa obnagaeT NoBbILEHHLIM
apendoM. [leno B TOM, YTO KWMb SIXTbl OTKIOHAET CTEKalLWMiA C HEero NoTok Boapl 6nwke k Ol cygHa.
Moatomy ecnn pynb CTOUT NPsIMO, OH paboTaeT C 3aMEeTHO MEHbLUMM YIfIoOM aTaku, Yem Kunb. Ecnu
OTKINOHUTbL PYyfb B HaBETPEHHY CTOPOHY, TO obpasyemass Ha HeM MNOAbEMHasi cuna OKasblBaeTCs
HanpaBieHHOW B NOABETPEHHY CTOPOHY - TyAa Xe, YTO U cuna gpeida Ha napycax. B gaHHom cnydvae
Kuib 1 pynb "TAHYT" B pa3Hble CTOPOHbI U XTa HeYCTONYMBa Ha Kypce.

MHoe geno nerkas TeHAeHUMs AXTbl NpuBoauTbea. NepenoxeHHbin Ha HebonbLon yron (3-4°) nog BeTep
pynb paboTaeT C TakMM >Xe UMM HECKOSbKO DOMbLUMM YIIIOM aTtaku, Y4TO U Kuib, U 3hEKTMBHO y4acTByeT
B conpoTvBreHnn Apendy. lMonepeyHas cwna, BO3HMKaKOLWasi Ha pyne, Bbi3biBAeT 3HaYUTENbHOE
cmeweHve obuwero LIBC k kopme, ogHOBpPEMEHHO yMeHbLUaeTcs yron gpewnda, Axra yCToMdYnBO NeXuT
Ha Kypce.

OpHako ecnn Ha Kypce 6engeBmHA pynb MNPUXOAWUTCA MOCTOSIHHO MNepeknagbiBaTb Mo BeTep Ha
BonbLuylo BenuumnHy, Yem 3-4°, cnegyeT nogymaTtb O KOPPEKTUPOBKE OTHOCUTENbHOrO nonoxeHns LIBC v
LIM. Ha yxe nocTpoeHHOM sxTe 9TO Mpolle AenaTb, nepemMellas snepeq LM, - yctaHaBnuBas madty B
cTence B KpalHee HOCOBOE MONOXEHME UMW HaKMoHAS ee Bneped. [NpuymMHon npuBegeHns SXTbl MOXeT
ObITb Tawke rpoT - crnvwkom "nysaTein” wnu ¢ nepebpaHHON 3agHen LwkaTtopuHoW. B atom cnyyae
noneseH MPOMEXYTOYHbIW LWTar, C NMOMOLLBI KOTOPOro MOXHO Mpuaatb Madte B cpegHen yactu (no
BblCOTe) nporvb Brnepeg M TeM cambiM cgenatb napyc 6onee nrnockum, a Takke ocnabuTtb 3agHio
LWKaTOpuHy. MOXHO TakKe YKOPOTUTb OJSIMHY HDKHEWN LLUKaTOPWHbI FpoTa.

CnoxHee cmectuTb B kopmy LIBC, ons 4ero HyXHO yCTaHOBWUTb KOPMOBOW MIIaBHMYOK Nepea pynem mmm
yBeNMuUTb Nnowage nepa pyns.

Mbl yxxe roBopunu, Y4To Mpu yYBENUYEHUM KPEHa YBENWYMBAETCH, U TEeHOEHUMS AXTbl NPUBOAUTLCA. JTO
NPOUCXOANT He TONbKO BCMNEACTBUE yBenuueHus nneda npusogswen napbl cun - T u R. Mpu kpeHe
rMapoAMHaAMMYecKoe AaBfieHVe B panoHe HOCOBOW BOfHbI MOBbLIWAETCS, YTO MPUBOAMT K CMELLEHUIO
LUBC Bnepea. lNMoatoMy B cBeXuin BeTep AN YMEHbLUEHUS TEHOEHUUW AXTbl NPUBOAUTLCA cnegyet
nepemectutb Bneped v LMN: B3aTb pud Ha rpote Mnm HEMHOro NepeTpaBuTb ero Ans AaHHOro Kypca.
MonesHo Takke CMEHUTb CTakceflb Ha MEeHbLUWIA Mo nnowaau, brnarogapsi Yemy yMeHbLUaeTCs KpeH U
andbdepeHT AXTbl HA HOC.

OnNbITHBIA KOHCTPYKTOP MpW BbIGOPE BENMUYUHBLI ONEPEXEHUst @ OObIYHO YyYMUTbIBAET OCTOMYMBOCTb SXThI,
YTOObI KOMMEHCMPOBATb POCT MPUBOAALLEr0O MOMEHTA NPU KPEHE: NS AXTbl C MEHbLUEN OCTOWYNBOCTBIO
3afaeTcs Gonblias BenMuMHa onepexeHusl, Ans 6onee oCTOMYMBLIX CY[I0B OMepexeHue npuHuMaeTcs
MWHUMaTbHBIM.

XOpoLLOo YUEeHTPOBaHHbIe SXTbl YacTo 06nagaloT NOBLILLEHHON PbICKIIMBOCTBLIO Ha Kypce BakwTar, korga
NoTpaBfeHHbIN Ha BOPT rPOT CTPEMUTCH Pas3BEPHYTb AXTY HOCOM K BeTpy. OTOMY MOMOraeT 1 BblCOKas
BONHa, Haberatowas ¢ kopmbl nog yrnom k AlN. YTobbl ogepxunBaTth AXTY Ha Kypce, NPUXOONUTCA CUIbHO
paboTtaTb pyneMm, OTKMOHSIA €ro Ha KPUTMYECKMN Yron, Korga BO3MOXEH CpblB MOTOKA C ero
noABeTPEHHOW MOBepxHOCTU (0ObIMHO 3TO cnydaeTca npu yrnax atakm a 15-20°). 3710 sABneHue
conpoBoXAaeTcsa noTepev NOABEMHON CWMbl Ha pyne W, crnegoBaTenbHO, YNPaBAseMoCTU AXTbl. AxTa
BHE3arnHoO MOXeT pe3Ko OpocuUTbCs K BETPY M MOMy4uMTb OOMbLUOW KpeH, NpY 3TOM U3-3a YMEHbLUEHUS
yrnybneHus nepa pyrns Ha CTOPOHY pa3pexeHust MoXeT NpopBaThCs BO34YyX C MOBEPXHOCTU BOAbI.

Bopbba ¢ 3Tum aABNEeHneMm, Nony4MBLLMM Ha3BaHUE BPOYUMHI, 3acCTaBrnsieT yBeNuUMBaThb nnowanb nepa
pyns u ero yanMHeHve, yCcTaHaBnuBaTb nepen pyrnemM niaBHKK, Niowans KOTOPOro COCTaBMsieT OKOMo
YeTBEPTU Nnolwlagu nepa. bnarogapsa Hanuuuoo NNaeBHWKA Nepen pynem opraHvM3yeTcs HarnpaBreHHbIN
NMOTOK BOAbI, YBENMUMBAKOTCS KPUTUYECKMNE YITIbl aTaku Pyns, NpeaoTBpaLlaeTcs NpopbiB BO3ayxa K HEMY
W yMeHblUaeTca ycunue Ha pymnene. [Npy nnaBaHum B Oakwitar 3KAMNaX OOJDKEH CTPEMUTLCS K TOM
yTobbl THAra cnuHakepa Obina HanpasreHa Mo BO3MOXHOCTW Bnepen, a He BOOK 4ToObl M3GexaTb
N3NULLIHEro KpeHa. BaxkHo Takke NpensiTcTBOBaTh NOSABMEHUIO AMddepPEHTa Ha HOC, MPU KOTOPOM MOXET
YMEHbLUNTBCA yrnybneHue pyns. bpoumHry cnocobceTByeT Takke OopToBasi kavka AXTbl, NOABMAOLLAACA
BCNeACTBME CPbIBOB NMOTOKa BO3Ayxa CO CMHaKepa.

YCTOMUYMBOCTb Ha Kypce MOMMMO PACCMOTPEHHOIO BIIMSHWUSI BHELLUHMX CUIT U B3aMMHOIO PacrnosioXeHUs
X TOYEK NPUNOXeHWa onpegensieTcs KoHdurypaumen nogsogHon dactm [, PaHee ana ganbHuMX
nraBaHWM MO OTKPbLITOW BOAEe OTAaBanu npegnodYTeHne sxtam C ANWMHHOW KWUMEeBOW FWHWERN, Kak
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obragarowum GoNbLIMM COMPOTMBIIEHMEM MOBOPOTY M COOTBETCTBEHHO - YCTOMYMBOCTLIO Ha Kypce.
OpHako 3ToMy TWMy CyOOB CBOWCTBEHHbI CYLLECTBEHHble HegocTaTka Hanpumep Gonblias cMOYeHHas
NMOBEPXHOCTb M NJioxas NOBOPOTNMBOCTb. K TOMY e BbIICHMMOCH, YTO YCTOMYMBOCTb Ha Kypce 3aBUCUT
He CTOMbKO OT BeNnyuHbl 60KkoBoW nNpoekummn [, ckonbko OT nonoxeHus pyns otHocuTeneHo LIBC, 1. e.
OT "pblyara”, Ha KoTopoM gencteyeT pyrnb. OTMEYEHO, YTO €Cnn 3TO PacCTosiHME OKa3blBaeTCs MeHee
25% LkBn, TO sIXTa CTAHOBMWTCS PbICKIIMBOW U NIIOXO pearupyeT Ha OTkroHeHwe pyns. MNpu | = 40-45%
LkBn (cMm. puc. 12) yaepxxaHune cygHa Ha 3aaHHOM Kypce He COCTaBnsieT Tpyaa.

NMoBOpPOTAMBOCTL - CMOCOBHOCTL CyQHA U3MEHATb HanpasfeHue ABWKEHUS ONUCbIBaTb TPaeKTOpUIo
noa AencTBMeM pyns u napycos. [leicTeBre pyns OCHOBaHO Ha TOM Xe MpUHLMNE rMAPOANHAMUYECKOro
Kpbina, 4YTO paccMaTpuBancd U Ana axTeHHoro kwns. [Npu nepeknagke pyns Ha HEKOTOPbLIN yron
BO3HMKaeT ruapoauHammnyeckas cuna R, ogHa m3 coctasndowmx kotopor N TonkaeT KOpMy SAXTbl B
CTOPOHY, MPOTUBOMOMOXHYIO TOW, B KOTOpPyt nonoxeH pynb (puc. 13). lNoa ee pgevictBuem cyoHo
HaunHaeT ABuratbCcs Mo KpuBow Tpaektopuun. OgHoBpeMeHHO cuna R gaet coctasnswowyo Q - cuny
CONPOTMBMEHUS, TOPMOSSLLYIO XO4 AXTbl.

Pre, 13 Heficrene pyan B cxesma ISGHCHAR AXTW Ha UHPEYARLERA

Ecnun 3akpennTb pynb B OAHOM MOMOXEHWU, TO CYAHO MOMAET NPUMEPHO MO OKPY>XHOCTU, Ha3biBAaeMOWN
uupKynauuen. lnameTp unm pagumyc LMpKynsunm sBNseTcsa Mepori MoOBOPOTIMBOCTY CyfHa: Yem bornbLue
pagunyc LUMPKyNsaUMM, TEM XyXe MOBOPOTMMBOCTbL. 10 LMPKyNAUMM OBWKETCA TOMBKO LIEHTP TSXKECTU
AXTbl, KOPMY BbIHOCUT Hapyxy. OOHOBpPEMEHHO CyOHO nofy4vaeT Apend, BbI3BaHHbIA LEHTPOOEXHON
cunow n otyacTtn cunon N Ha nepe pyns.

Pagnyc uupkynauum 3aBuUCUT OT CKOPOCTM U MaccChl AXTbl, €6 MOMEHTa WHEPUUN OTHOCUTENBHO
BepTuKanbHon ocu, npoxoasdien yepes LT, oT addeKkTMBHOCTU pynsa - BenuuuHbl cunbl N 1 ee nneva
oTHocuTenbHo LT npy gaHHOM OTKNOHeHUn pyns. Yem Gonblie CKOpoCTb M BOAOM3MELLEHNE AXTbl, YEM
Dornblue TAXenbIX Macc (oBuratenb, AKops, eTanyM obopynoBaHus) pa3mMeLLeHO B OKOHEYHOCTSX CyaHa,
Tem Oonbwe pagunyc uupkynauun. OBbIMHO paguyc  LMPKYNsUMKW, oOnpefenieHHbIi Ha XOAOBbIX
UCMbITAHMAX SAXTbl, BblpaXaloT B ANMHaXxX Kopnyca.

MoBOpPOTNMBOCTL TEM fy4lle, YeM KOpoye MOABOAHas 4YacTb CyAHA M Yem Onwke K Mugento
CKOHLIEHTPMpPOBaHa ee OCHOBHasl nnowiagb. [1noxon noBopoTnMBOCTbI obnagarT, Hanpumep, cyaa c
ONVHHOW KUNEBOW NWHMEN (Tvna BOEHHO-MOPCKMX LUMONOK) U, HAaobopoT, xopolwen - wBepTboThbl C
Y3KUMU TNy6OKMMU LLUBEPTAMMN.

OpdheKkTUBHOCTL pyns 3aBuMCUMT OT nnowagn u dopmbl nepa, npoduna MNOoNepeyHoro ceveHus,
adpoauHaMUYECKOro YANMHEHUS, TuMa YCTaHOBKM (Ha axTepluTeBHe, OTAENbHO OT KUNA WM Ha
nnaBHUKe), a Takke pacctosHusa bannepa ot LUBC. Haubornbliee pacnpocTpaHeHvue Monyvunu pynu,
CMPOEKTUPOBaHHbIE B BWAE Kpblla C adpoguHaMMYEcKMM npoduiieM MOMEPEeYHOro CeyveHus.
MakcumanbHow TonwmHa npoduns npuHumaeTcs obbiyHO B npegenax 10-12% xopael 1 pacnonaraeTcs
Ha 1/3 xopabl OT nepegHen kpomku. [nowagb pynsa coctandet o6bivHO 9,5-11% nnowaawm
norpyxeHHou yactu A axtol.

Pynb ¢ 6onbwum yanuHeHWeM (OTHOLWIEHME KBagpaTa rnyOuHbI MOrpyXeHust pyns K ero nnowagu)
pa3BvBaeT OOonblUy MOMEPEYHYD CUMY Ha Manbix yrrax artaku, bnarogaps 4Yemy OH 3(PdeKTMBHO
y4yacTByeT B obecneyeHnn GoKoBOWM cunbl conpoTuereHus gpendy. OgHako, kak Gbisio NoKasaHo Ha puc.
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11, Ha onpegeneHHbIX yrnax ataku npoduner pasnuyHoro yarnmHeHUs nNpoucxoguT OTpbIB MOTOKa OT
NMOBEPXHOCTM paspexeHunsi, Nocrne Yero NogbemMHas cura Ha npodune cywecTBeHHo nagaeT. Hanpumep,
npu A= 6 KpuUTHMYEeCKuiA yron nepeknagku pynsa coctaenset 15°; npu A= 2 - 30°. B kauecTBe koMnpommucca
NPUMEHSAIOT pynNu ¢ yanuHeHveMm A= 4-5 (COOTHOLLEHMEe CTOPOH MPSAMOYronbHOro pynda 2-2,5), a ang
NOBLILLIEHUS KPUTUYECKOro Yyrna nepeknagku ycTaHaBnuBaloT nepeq pyrnem nnaBHuK-cker. Pynb ¢
bonblWwM  yanuHeHnem BbiCTpee pearvpyeT Ha nepeknagky, TaK Kak UMpKynsuus noToka,
obycnosnueatoLaa NoAbLEMHYIO cuny, ObicTpee pasBMBaeTCA BOKPYr Npoduns ¢ Marow xopaow, Yyem
BOKPYT BCEN NOABOAHOM 4YacTu KOpryca C HaBECHbIM Ha axTEPLUTEBHE PYreEM.

BepxHas kpomka pynsa AormkHa NAOTHO mpuneratb K Kopnycy B npegenax pabouymx oTknoHeHun +30°,
yTOObl NPENATCTBOBATL NEpeTekaHuto BOAbl Yepes Hee; B NPOTUBHOM criydae 3(pdeKkTBHOCTb paboTbl
pyns yxygwaetca. WHorga Ha nepe pynd, €eCnM  OH HaBelleH Ha TpaHue, 3akpennsoT
a9poaUHaMUYECKYIO LWanby B BUAE LUMPOKOW MIacTUHbl 6rin3 BaTeprivHum.

CkasaHHoOe 0 hopmMe Kunen NpMMEHMMO U K pynam: onTUManbHOW cHUTaeTcs TpaneuuesmaHas opma ¢
NPSIMOYrofNbHOM NMBO crnerka CKPYrineHHOW HKHEN KPOMKOW. [INg yMeHbLUeHMs yCUnum Ha pymnene pynb
uHorga genatot 6anaHCMpHOro TUna - C OCbIo BpaLLeHWUsi, pacnonoxeHHow Ha 1/4-1/5 xopabl oT "Hocuka"
npodunsi.

Mpu ynpaBneHnn AXToW HEOBX04MMO y4uTbiBaTb cneumnduky paboTbl pyns B pasnunyHbiX YCHOBUSX, W,
npexae BCero CpbiB MOTOKa C ero CnuHKWM. Henb3s genatb peskux nepeknagok pynsd Ha 6opTt B Havane
noBopoTa - MPOU30OMAET CPbIB NOTOKa, nonepeyvHasa cuna N Ha pyne ynageT, 3aTo ObICTPO yBenuyuTCA
cuna conpoTtueneHmns R. AxTta 6yaet BXoAWTb B LMPKYNALMIO MEANEHHO 1 ¢ OONbLLON NOTepel CKOPOCTY.
HaunHaTb NOBOPOT HEOOXOAUMO, NEPENOXMB Pyfb Ha HEOOMLLUION Yrof, HO Kak TONbKO KOpMa noKaTuTcs
HapyXXy, M yron artaku pyns HayHeT yMeHbluaTbCs, ero criegyeT NepenoXuTb Ha Gonblumi yron
oTHocuTtenbHo A1 axTbl.

CrneayeT NOMHUTb, YTO NoMepeyHasi, cuna Ha pyre GbICTPO BO3pacTaeT C yBeNMYeHUEM CKOPOCTM AXTbI.
B cnabblii BeTep GecnonesHo nbiTaTbCs NOBEPHYTL AXTY ObICTPO, NepeknaabiBast pynb Ha 6orbLWON yron
(kcTaTh, BenMuYMHa KPUTMYECKOro yria 3aBWCUMT OT CKOPOCTW: Ha MeHbLUEe CKOPOCTM OTPbIB MOTOKa
NPOMCXOAMT NPY MEHbLUNX Yrnax aTaku).

ConpoTuBneHne pyns npu U3MEHEHUW Kypca AXTbl B 3aBUCMMOCTU OT ero OpMbl, KOHCTPYKLMW U
pacnonoxeHunsa coctaBnser oT 10 po 40% obwero conpoTuMBneHus AxTbl. [103TOMYy K TexHuke
ynpaerneHnsi pyrnem (M K LLEHTPOBKE AXTbl, OT KOTOPOMW 3aBUCUT YCTOMYMBOCTb Ha Kypce) Hago OTHOCUTLCS
BeCbMa Cepbe3HO, He AoNyckaTb OTKITOHEHUS Pynsi HA BOMbLUWIA yrof, Yem 3To Heobxoanmo.

1.9 XoakocCTb.

Xo0kocmbio Ha3sblBalOT CMOCOOHOCTb SIXThI pa3suBaTb onpeneneHHyr CKOPOCTb npu Sd)d)eKTI/IBHOM
MCNoJs1b30BaHUM sHeprnn BeTpa.

CKOpOCTb, KOTOPYIO MOXET PasBUTb SIXTA, 3aBUCUT MPEXOEe BCEro OT CKOPOCTM BETpa, MOCKOJSIbKY BCe
aspoavHaMuyeckue Cwnbl, [OENCTBYKOLWME Ha Mapyc B TOM 4YMCre UM cuna TarM, Bo3pacTaB
nponopumoHansHO KBagpaTy CKOPOCTM BbIMNEnbHOro BeTpa. Kpome Toro, OHa 3aBUCUMT U OT
3HEProBOOPYKEHHOCTM CyAHa - OTHOLIEHWS MIOWaau MapycHOCTM K ero pasmepeHHoMm. B kauyectBe

XapakTepUCTUKM 3HEProOBOOPYKEHHOCTU yaule BCEro NPUMEHSOT OTHOLUEeHne
S**1/2 / V**1/3
(rne S -nnowagb napycHocTH M2; V-nonHoe BOJOU3MeELLEeHME, m3); nnu

s/Q

(3,El,er EI?- CMO4YeHHad NoBepXHOCTb KopnycCa, BKIOYaaA Kuilb U pyJ'Ib). Cuna TArn, a, cnegoBaTtesibHoO, U
CKOPOCTb $IXThl, ONpeaensaeTcs elle U CnocobHOCTLIO MapyCHOro BOOPYXEHWs pasBMBaTh AOCTATOUHYIO
TAry Ha pasnM4yHbIX Kypcax No OTHOLLEHMWIO K HanpaBreHuo BeTpa.

MepeuncrneHHble dakTopbl OTHOCSTCS K NapycaM - ABWKUTENIO AXTbl, MpeobpasylowemMy SHepruo BeTpa
B ABwxKyLyto cuny T. Kak 6biro nokasaHo Ha puc 4, aTa cuna npy paBHOMEPHOM ABWKEHUUN SXTbl LOJDKHA
ObiTb paBHa M MPOTUBOMOMOXHO HarpaBfieHa cure CcomnpoTuBeHuss aewxeHuto R. [MocnegHsis
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npeacTaBnsieT coboi MPOeKUnio pe3yrbTUPYIOLWMX BCEX TMAPOAUHAMMYECKUX CWI, AEWCTBYHOLMUX Ha
CMOYEHHYI0 MOBEPXHOCTL KOpMyca, Ha HanpaBneHue ABVIKEHWS.

PasnuyatoT gBa poda rMapoAvHaMUYECKUX CUIT. CUNbl AaBMEHUWs, HanpaeleHHble MeprneHauKynsipHoO
NMOBEPXHOCTM KOpnyca, W Cunbl BA3KOCTW, [OEWCTBYHIOLWME MO KacaTenbHOM K 3TOM MNOBEPXHOCTMU.
PesynbTupytoLwasi cun BA3KOCTU SAET CUIY COMPOMmMUBIeHUsT MPeHUs.

Cunbl gaBneHuns O6yCJ'IOBJ'IeHbI o6pasoBaHmeM npn AOBMXEHUN AXTbl BOJIH Ha MNOBEPXHOCTW BOAbI,
NO3TOMY UX pe3ylibTupyowlaa gaet Cuily 80/1IHO8020 COrpomuesieHUs.

Mpn OGOMbLIOM KPMBM3HE MOBEPXHOCTM KOpnyca B KOPMOBOM 4YaCTW MOrPaHWYHbIA CRON MOXEeT
OTpbIBaTLCHA OT OOLLMBKM, MOTYT 0Opa30BbIBaTLCH 3aBUXPEHNS, MOrMOLLAoLLIME YacTb SHEPTUN ABMXKYLLEN
cunbl. Tak BO3HMKAET elle ofHa COCTaBnsALWas COMPOTUMBIEHUS ABWXKEHUIO AXTbl - COMNPOMUBIIEHUE

¢opMmbl.

Ewe oBa BuMaa conpoTUBIEHMUS MOSIBMSIOTCA B CBA3M C TEM, YTO AAXTa ABWXETCS He npsiMo Baonb [, a c
HEeKOTOPLIM YrTioM apeida 1 ¢ KpeHoM. ITO UHOYKMUBHOE U KpeHo80e ConpoTUBNeHusl. CyLLeCTBEHHYIO
AOI0 B MHAYKTMBHOM COMPOTUBIIEHUN 3aHMMAET COMPOTMBNEHNE BbICTYMNalOLWMUX YacTen - KUns v pyns.

HakoHel, OBMXEHUIO SIXTbl Briepes OkasbiBaeT COMNPOTMBEHME U BO3OYX, OMbIBAIOLLIMIA KOPMYC, 3KUMaX,
pasBuTYl0 CUCTEMY TPOCOB Takenaxa W napyca. 3dTa 4acTb COMPOTUBMEHUS HOCUT HasBaHue
BO3AYLLUHOrO.

ConpomusneHue mpeHusi. pyn ABWKEHUU SXTbl YacTuLUbl BOAbl, HEMOCPEACTBEHHO MPUMbIKaKOLWNE K
o6LWKMBKe Kopryca, Kak Obl NPpUIMNalT K HEN U yBReKalTcs BMecTe ¢ cyaHoM. CKOPOCTb 3TMX YacTuy,
OTHOCUTENBLHO Kopryca paBHa Hynio (puc.14). Crnegyrowmin Crnown 4actul, CKONb3d MO MNepBOMYy, Yyxe
HEMHOro OTCTaeT OT COOTBETCTBYIOLUMX TOYEK KOopnyca, a Ha OnpeaerieHHOM PacCTOsHUM OT OBGLUMBKM
BoAa BoobLle OCTaeTCs HEeMOABWXHOM MMM MMEEeT CKOPOCTb OTHOCUTENBbHO KOpMyca, PaBHYIO CKOPOCTM
AXTbl V. OTOT Crov BoAdbl, B KOTOPOM AEWNCTBYIOT CWMbl BA3KOCTM, @ CKOPOCTb ABWMXEHWS YacTul, BOAbl
OTHOCUTENbHO Koprnyca Bo3pacTaeT oT 0 A0 CKOpPOCTM CyAHa, HasblBAeTCA MOrPaHWYHbIM CIOEM.
TonwuHa ero oTHOCUTENbHO HeBenuka W cocTasnseT oT 1 A0 2% AnWHBI Koprnyca No BaTepnvHUM,
OOHaKO XapaKkTep WM pexuM ABWXEeHWS 4YacTuu, BOObl B HEM OKasblBaeT CYyLLeCTBEHHOe BMWsHME Ha
BEIIMYNHY CONPOTUBIEHUS TPEHNUS.

ny
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YCTaHOBMNEHO, YTO PEXNM ABWKEHUSA 4acTuL, U3MEHSETCHA B 3aBMCMMOCTU OT CKOPOCTU CygHa W OJIMHbI
€ro CMOYEHHOW MOBEPXHOCTU. B rugpoguHamuke ata 3aBMCUMOCTb BblpaxkaeTcsa uucnom PeliHonbAaca:

Re=(v*L) 'V, (12) rae

. V. KO3 (PULIMEHT KNHEMATUYECKOW BA3KOCTU BOAbI (ANSA NPecHon Boabl V- 1,15-10-6 m**2/c);
e L - AnvHa CMOYEHHOW NOBEPXHOCTU, M;
e V- CKOPOCTb XTbl, M/C.

I'IpM OTHOCUTENbHO Hebonbwom uucne Re = 10-6 yacTuubl BOAbl B norpaHN4HOM Crnoe OBWXYTCA
crnosamu, 06pa3yﬂ ﬂaMUHaprllj noTtok. Ero QHEPIrnMn OKa3biBae€TCA HEOOCTATO4HO, 4yTOObI npeoaoneTb
Cunbl BA3KOCTU, NpendaTcTBylOlMe nonepedvyHbiMm nepemMeLlieHnam yactuny.Hanbonbwunn nepenaj
CKOpOCTM MeXay CrnodMu  4YacTtul, OKa3blBaeTCA HenocpeaCTBeHHO 'y NOBEPXHOCTU  Kopnyca,
COOTBETCTBEHHO N CUJbl TPEHUA UMEKOT 30€eCb HaI/I6OJ'IbL1JyI'O BEJINYUNHY.

Yucno PerHonbaca B NOrpaHUMYHOM Croe YBENWYMBAEeTCA MO Mepe yaaneHus dactuy BoAbl OT
opLITEBHS (C BO3paCTaHMEM CMOYEHHOW AnuHbl). [pn CkopocTn 2 mM/c, HanpuMep, yKe Ha pPacCTOAHMK
OKOIo 2 M OT Hero Re JOCTUIHeT KPUTMYECKOW BENWYMHBLI, MPWU KOTOPOW PEXMM NOTOKa B MOrpaHNUYyHOM
Crnoe CTaHOBUTCS BWUXPEBbIM, T. €. TypOYynMeHTHbIM M HampaBfieHHbIM MOoMnepeK MOrpaHUYHOro Crios.
Bcneaocteve BO3HUKIWIEro OOMEHa KMHETUYECKOW 3JHeprven Mexgy CriosiMM CKOPOCTb 4Yactuy, 6num3
NMOBEPXHOCTU Kopnyca pacTeT B bombluel cTeneHu, Yem npu nammHapHom notoke. Nepenaa ckopocten
Av 3pecs BO3pacTaeT, COOTBETCTBEHHO pacTeT M COMNpOTUBIEHWe TpeHus. BcneactBue nonepeyHbix
ABWKEHWI YacTul, BoAdbl TOMLWUHA NOrpaHNYHOro Cnosi yBenuyunsaeTcs, a CONpOoTMBIEHNE TPEHNUS Pe3ko
yBenuunBaeTcs.

JlaMuHapHbIZ pexxnm obTekaHWsi OXBaTbiBaeT TOMbKO HEDOMbLUYO YacTb Kopryca SXTbl B HOCOBOW €ro
4YacTu TOMbKO Ha Manbix ckopocTax. Kputuyeckas BenvunHa Re, npu KOTOpown Bo3HMKaeT TypOyneHTHoe
obTekaHue kopnyca, nexuTt B npegenax (5 * 10**5) - (6 * 10**6) 1 B 3Ha4YNTENBHON CTENEHN 3aBUCUT OT
opMbl M MagKoCcTU MOBEPXHOCTU ero. [lpu MoBbIWEHMM CKOPOCTU Toudka nepexoda, NammHapHOro
MorpaHMYHOro crnos B TypOyneHTHbI MepemMellaeTcs B CTOPOHY Hoca. [lpy JOCTAaTOMHO BbICOKOM
CKOPOCTM MOXeT HacTynuTb MOMEHT, KOrda BCH CMOYEHHas MOBEpPXHOCTb kopryca OyaeT oxBayeHa
TypOyneHTHbIM noTokoM. lNpaBga, HenocpeacTBEHHO OKOMO OBGLLMBKY, rAe CKOPOCTb 06TekaHusa Grmska K
HYII0, BCE €& COXPaHSAETCs TOHYawLwasi nieHka ¢ NamMmHapHbIM PEXUMOM - TaMUHAPHbIV NOACIION.

ConpoTusneHne TpeHus paccuunTbiBaloT no dopmyne:
Rtp = ng * (p *yr* [ 2) * 9, Krc, rae

e RTp - conpoTuBreHne TPeHNS, Kr;
e '5Tp - KO3(PPULMEHT CONPOTMBIIEHUS TPEHUS;

° - MaccoBas NSI0THOCTb BOAbI; ANS NPEeCHOW BoAbl: p= 102 kr*c**2/m**4;
e V- CKOPOCTb AXTbl, M/C;
. - CMOY€EHHasi NOBEPXHOCTb, M2.

KOSd)(bVILI,VIeHT COonpoTuBIieHNA TpeHunAa - BelmndnHa nepemMeHHasd, 3aBucdllaa OT Xapakrtepa MNnoToka B
norpaHnM4YHOM crioe, OJIHbl Koprnyca LkBn, CKOPOCTN V U LLUEPOXOBATOCTN NOBEPXHOCTU Kopnyca.

Ha puc. 15 nokasaHa 3aBMCUMOCTb KO3(pdMLMEHTa CONPOTUBIIEHUA TPEHUSA J,v.-n'p OoT uyucra Re n
LLIepoxoBaTOCTN MOBEPXHOCTH KOpnyca.
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PocT conpoTuBneHUs1 LIEPOXOBATOM MOBEPXHOCTM MO CPaBHEHWUIO C [MaAKoM HeTpyaHO O6BbSACHUTH
HanuMumMem B TypOYNEeHTHOM MOrpaHWYHOM Croe NnamuHapHoro noacnosi. Ecnu 6yropkn Ha noBepXHOCTU
MOMHOCTbIO MOrPY)KEHbl B NlAaMWHAPHBLIA MOACMON, TO OHM HEe BHOCST CYLECTBEHHbLIX W3MEHEHUA B
XapakTep NnaMWHapHOro TeYeHWst noacnos. Ecnu ke HepoOBHOCTM MpPEBbIWANT TOMLWMHY MOACMOS U
BbICTYNalT Hag HUM, TO MNPOUCXOAUT TypOynu3auus OBMXKEHWUS YacTul BoAbl MO BCEW TOSLWMHE
norpaHMYHoOro crosl, u KoadpmUUNEHT TPEHNsi COOTBETCTBEHHO BO3pacTaerT.

Puc. 15 no3BonseT oueHNTb BaXXHOCTb OTAENKN AHULLA AXTbl OS5 CHUXKEHUS ee conpoTmnBINEeHnA TpeHUA.

Hanpumep, ecnu gaxta gnvHon 7,5 M no BaTepriMHUKM MAET CO CKOPOCTbO V = 6 y3n. (3,1 m/c), To
COOTBETCTBYHOLLEE 4yncno

Re = (3,1 * 7,5) / (1,15 * 10**-6 ) = 2¥10*7.

Jdonyctum, 4To AHMLIE AXTbl MMEET LIEePOXOBaTOCTb (CPeaHIo BbiCOTY HepoBHocTen) k = 0,2 MM, 4TO
COOTBETCTBYET OTHOCUTESLHON LLIepOXoBaTOCTH
L/k = 7500 / 0,2 = 3,75*10**4

[na gaHHOM WepoxoBaTocTu 1 Yncna Re koadhdUUMEHT TpeHUS paBeH ;Tp =0,0038 (Touka IN).

OueHMM, MOXHO NN MOMYYUTb B JAHHOM Clyvae NMOBEpXHOCTb AHWLLA, ONn3Kylo K TEXHUYECKU TNagKomn.
Mpu Re = 2*10**7 Takon NOBEPXHOCTM COOTBETCTBYET OTHOCUTENbHAS WwepoxoBaTocTb L/k = 3*10**5 nnu
abcontoTHas wepoxoBatoctb k = 7500/3*10**5 = 0,025 mm. OnbIT NokasbiBaeT, YTO 3TOTO0 MOXHO
[obuTbCs, TWaTenbHO OTWNMGOBAB OHULLE MESKOWM LLUKYPKOW, a 3aTeM oTnakMpoBaB ero. Onpasgatorcsa
nn 3aTpayeHHble yeunua? padmk nokasbiBaeT, YTO KOIPMULMEHT CONPOTUBIIEHNS TPEHUS CHU3UTCS A0

Tp = 0,0028 (Touka ), unu Ha 30%, YeM, KOHEYHO, HE MOXET NpeHebperaTh aKMNax, PaccUYNTbIBAOLLMNA
Ha ycrnex B roHKax.

JInhust B no3BonsieT OUEHUTb JOMYCTUMYHO LUEPOXOBATOCTb AHMLLA AN SXT pasfuyHbIX pasMepoB U
pasniM4yHoOi CcKopocTU. MOXHO 3amMeTWTb, YTO C YBENUYEHWeM ANUHbI MO BaTEPSIMHUM U CKOPOCTU
TpeGoBaHMsA Kk Ka4eCcTBY NMOBEPXHOCTU BO3pacTatoT.
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[N OPMEHTUPOBKU NPUBEAEM 3HAYEHNS LUEPOXOBATOCTM (B MM) AJ1si Pa3fMYHbIX MOBEPXHOCTEN:

OepeBsiHHas, TLaTenbHO naknpoBaHHas u wnudosaHHasa - 0,003-0,005;
aepeBsHHasd, okpalwleHHas 1 wnudgosaHHas - 0,02-0,03;

OKpalleHHas nateHToBaHHbIM MokpbiTnem - 0,04-0,06;

AepeBdaHHagd, okpalleHHas cypukom - 0,15;

06blyHas gocka - 0,5;

obpoculee pakywkamu gHuule - go 4,0.

Mbl yXe ToBOpUIM, YTO HA YacTU ANMHblI AXTbl, HauMHas OT QOPLUTEBHS, MOXET COXPaHATbCS
NamMyHapHbIA NOrPaHUYHBIA CIOW, €CNN TONMbKO M3MULLHSAS LepoXoBaTocTb He GydeT cnocoGCTBOBaTh
TypOynusaumm notoka. Mo3aToMy ocobeHHO BaXKHO TLaTenbHO obGpabaTbiBaTb HOCOBYIO YacTb Kopnyca,
BCE BXOASLUME KPOMKM KWMsl, MNaBHUKOB U pyneit. Mpy marbix nonepeyHbix pasmepax - Xxopdax cregyeT
WnNndgoBaTb BCIO NMOBEPXHOCTb KUMS M pynsi. B KopmMoBoi yacTu koprnyca, rae TonuwmHa norpaHnYHoro
cnos yBenuumsaeTcs, TpeboBaHMs K OTAENKE NOBEPXHOCTU MOTYT BblTb HECKOMBKO CHUKEHDI.

OCOBGEHHO CUIBHO OTpaXaeTCsl Ha COMpOTMBIIEHWM TpeHus obpacTaHve [HWa BOAOPOCHSMU U
pakywkamu. Ecnv nepuoamMyeckn He oumLlatb OHULLE SXT, NMOCTOSHHO Haxo4sLWMXCS B BoAde, TO Yepe3
ABa-TpU Mecsila COMpPOTUBMEHUE TPEeHUS MoXeT yBenuuuTtbest Ha 50-80%, 4TO paBHOCUNBHO NoTepe
CKOPOCTM B cpeaHuin Betep Ha 15-25%.

ConpotuBneHue ¢opmbl. [Jaxe y xopowo obTekaemoro koprnyca Ha XO4y MOXHO OBHapyxuTb
KMNbBaTepHbIN Cref - CTPyH, B KOTOPOW BoAa COBEpPLUAET BUXPEBbIE ABMKEHUS. JTO CneacTBME OTpbIBa
OT Kopryca MorpaHu4HOro criosi B onpegeneHHon Touyke (b Ha p 14). MNonoxeHne TOYKM 3aBUCUT OT
Xapaktepa W3MEHEeHUs KpPMBM3HbI MOBEPXHOCTU MO ANuHe Kopnyca. Yem nnaBHee 06BOAbI KOPMOBOW
OKOHEeYHOCTh, TemM panblle K KOopMe npoucxoaut OTpbiB  MNOrpaHNUYHOro Cnod W MeHblle
BUXxpeobpasoBaHue.

lMpy HOpManbHbLIX COOTHOLIEHUAX AfWMHBI KOprnyca K LUMPUHE COonpoTUBEHWe (OpMbl HEBENUKO.
YBenuyeHve ero MoxeT ObiTb OOYCNOBMEHO HanMMYMeM OCTPbIX CKyfl, CroMOB 00BOOOB Kopmnyca,
npaBurbHO CNPOMUNNPOBAHHbLIX KAMEN, pynen n gpyrnx BeicTynawwmx Yyacten. ConpotmeneHme opmbl
yBENMUMBaETCA C YMEHbLUEHWEM MPOTSXKEHHOCTU 30Hbl JTAMUHAPHOrO MOrpaHNYHOro Crios, 3TOMY
cnegyeT CHATb HanmMblBbl KPACKM, YMEHbLUUTL LLIEePOX0BaTOCTb, 3aAenatb BbleMK1 B OOLIMBKe, MOCTaBUTb
obTekaTenu Ha BbICTynaroLme naTpyokn u T. n.

BonHoeoe coripomusrieHue. Bo3HWKHOBEHME BOSH Y KopnycCa CcygHa npu ABM>XXeHUU BbI3BaHO OencTBnem
CUn TAXeCTU XMOKOCTU Ha rpaHuue pasgena oAbl 1 BO3ayXa. B HOCOBOW OKOHEYHOCTU, B MECTE BCTpe4un
KopnycCa C BOJOW, AaBreHune Pe3KOo noBbillaeTcd, 1 Boga nNogHUMaeTcA Ha HEKOTOPYH BbICOTY. brnwnxe Kk
mMugento, rae Bcneacrteme paclmpeHuna Kopnyca cygHa CKOPOCTb obTekatoLLero noTtoka yBEINN4YnBaeTCH,
daBJieHne B HeM, COrmacHO 3aKOHY EGpHyﬂﬂl/l, nagaet, 1 ypoBeHb BOAbl NOHU)KAETCA. B KOpMOBOVI 4acTu,
roe gaslieHne BHOBb MOBbIWWAETCA, 06pa3yeTc;| BTOpaA BepLUMHA BOJIHbI. Yactuubl BOAbl HayMHaloT
coBeplwaTtb konebaHuns B6nM3n KopnycCa, KOTOpbl€ BbI3blBalOT BTOPUYHbIE konebaHusi NOBEPXHOCTU BOAbI.
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Pacxopaumecs
KOpMOBLIg BOMHBI

L«Bn ’
fnuHa sonHe X ]
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Pacxoprwmeca =

HOCOBLIE BOAHBI - \N\\
Manepeunpie

BOMHE]

Puc. 16. Cxema sonsoBofi cHeTems!, ofpasyioimleficAa y xopayea cyaHa

BosHukaeT cnoxHasi cuctema HOCOBbIX M KOPMOBBIX BOSH, KOTOpasi MO CBOEMY XapaKTepy oAMHaKkoBa
Anst cygoB Ntobbix pa3mepoB (puc. 16). Ha manow cKopocTu XOPOLUO 3aMeTHbI pacxodsLnecsl BOJHbI,
3apoxaatloLimecs B HOCy 1 kopme cyaHa. Vx rpebHu pacnonoxeHsl nog yrnom 36-400 k gnameTpansHowm
nnockoctn. Ha 6onee BBLICOKMX CKOPOCTAX BbIOENATCA MNOMNepedHble BOJHbI, TPEOHW KOTOpble He
BbIXOOAT 3a Npefernbl cektopa, orpaHuyeHHoro yrnom 18-20° k AN cyaHa. HocoBas n kopmoBasi cucTeMbl
nonepeyHbiX BOSH B3aMMOAEWCTBYIOT ApPYr C OPYroM, CneacTBMEM Yero MOXET ObiTb Kak yBernudeHue
BbICOTbI CyMMapHOM BOJIHbl 3a KOPMOW CyAHa, Tak U ee ymeHblueHue. [1o mepe yganeHusa oT cyaHa
3Heprvs BOSH MOrMoLaeTcsa Cpeaon, N OHM NOCTENEHHO 3aTyXatoT.

BenuuvHa BONMHOBOro COMNPOTMBIIEHUS W3MEHSIETCS B 3aBUCMMOCTU OT CKOPOCTM sXTbl. N3 Teopuum
konebaHni U3BECTHO, YTO CKOPOCTb PacnpOCTPaHEHUs BOSIH CBsi3aHa C WX OMMHON AcooTHoweHnem
A= (2 * Y 1% V**2 ) / , M,
rae - 3,14; v - CKOpPOCTb AXTbI, M/C; g= 9,81 M/c**2 - ycKOpeHue CUlbl TAXECTM.

nOCKOHbe BOSTHOBAs cCUCTEMA ABWXETCS BMECTE C SIXTOW, TO U CKOPOCTb pacnpocTpaHeHna BOJIHbI
paBHa CKOPOCTU AXThbl. Takum o6pa30M, MOXHO noacHnTaTb AOJTUHY nonepequVl BOSIHbI ONA KaXaon
CKOPOCTU AXThbl:

CkopocThb, y3 2 4 6 8 10 12
[OnuHa BOMHbI, M 0,68 2,72 6,12 10,9 17 24,5

Ecnu pedb naet, Hanpumep, 0 aXTe ANVHOM NOo BaTepnMHMM 8 M, TO NpU CKOPOCTU 4 y3 Ha AnvHe Kopryca
pas3MecTMTCS OKOJIO TPEX NOMEePEeYHbIX BOJH, MPU CKOPOCTU 6 y3 - MONTOPbl. 3aBUCUMOCTb MeXay OSTMHON
nonepeyHon BOMHbI l co3fgaBaeMon KopnycoM ANuHOM LKBA OBWXYLLIMMCSA CO CKOPOCTbIO V, BO MHOMOM
onpefenseT BENVYNHY BONTHOBOIO CONPOTUBMEHUS.

[na BennymHbl CONPOTUBEHUSA BaXKHO, Kakas YacTb HOCOBOWM MOMepeYyHon BOSHbI NOAONAET K MecTy, rae
pacnonoxeH rpebeHb KOPMOBOW BOSHbI. Ecnin Ha anvHe axTbl no KBJ1 ynoxuTes Lenoe 4ucno nonysorH,
TO B KOPME MOXET oKasaTbcs NMnbo BepLlunHa, NMbo nogoLBa HOCOBOW nonepeyHon BonHbl. Mponsonget
COOTBETCTBEHHO HebnaronpuaTHas (puc. 17, 6) unu GnaronpustHasa (puc. 17, a) nHtepdepeHUns BOIH.
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B nepBom cryyae BbiCOTa CyMMapHOW BOJIHbI BO3pacTaeT W, MOCKONbKY 3HEprisi BOSMH UM BeENWYMHA
BOJSIHOBOIO COMPOTMBIIEHMSI MPOMOpUMOHAaribHbl  KBagpaTy WX aMmmifuTyd, COMpOTUBIIEHWE  SIXTbl
CYLLECTBEHHO Bo3pacTaeT. [lpu GnaronpusiTHOM CrOXEeHWU MOAOLWBLI HOCOB BOJIHbI C  BEPLUMHON
KOPMOBOW CyMMapHasi BbicOTa BOJTHbI CHU3UTCS, CONPOTUBIIEHNE YBENUUYUTCS MeasIeHHee.

KopmoBan 80Ha oo as sonHa
I

[ - -

Hocoean sonHa

Kopmosan sonua

Puc. 17. UnTepdepenuns HOCOBOA H KOPMOBOA MONepeyHHX BOJH!
g == 0aaronpaATEan; 0 — HefaaronpHATHEN

MHoro4ymMcneHHbIMN UccnegoBaHUAMM, npoeeaeHHbIMN Ha Mogenax B ONbITHOM OacceliHe 1 Ha HaTYPHbIX
Cyaax, yCTaHOBJ1€HO, YTO XapakTtep BOﬂHOO6pa3OBaHV|F| BCeX CcyaoB, He3aBUCUMO OT UX pasmepeHl/I|7| n
abconoTHOM CKOPOCTU, OKa3blBaeTCA OAMHAKOB, €CJIN paBHbl UX OTHOCUTEJIbHbIE CKOPOCTU U 4ucna
®pyna:

Fr=v /& * Lkany*1/2

3ameTum, 4TO B cbopmyny OTHOCUTENbHOMN CKOPOCTU BXOOAT OJIMHa cydHa NO BaTepsiMHUM N Te Xe
CUMBOIJ1bI, 4YTO N B (bopMyny ana onpeaeneHna AannHbl BOJTHblI B 3@aBUCUMMOCTU OT €€ CKOPOCTWU. STnm
noagvyepkKknBaeTcA B3aMMOCBA3b rpaBUTALMOHHOIO XapakTtepa BOJ'IHOO6pa3OBaHVIF| n ero 3aBMCMMOCTb OT
CKOpPOCTU U ONMNHbI CyaHa.

Ha manbix ckopoctax npu Fr = 0,1-0,2 BonHoBOe conpoTuBneHuwe sxtbl Hesenuko. MNpu Fr = 0,2 Ha
ONUHe Kopryca yknagblBaeTcsi NPUMEPHO YeTbipe HEBLICOKME HOCOBbIE MornepeyvHble BorHbl. [1o mepe
MOBbLILLIEHMSI CKOPOCTU BOJTHOBOE COMPOTUBMEHME HAauYnHaAET ObicTpo pactu. [Npu uncnax Fr, paBHbix 0,25,
0,30 n 0,50, nmeet mecTo HebnaronpusTHasi UHTepdEPEHUNs NOMNepeYHbliX BOSH, @ OTHOCUTEeNbHasi
ckopocTb Fr = 0,5-0,6 siBnieTca Noporom, NpeBbICUTb KOTOPLIA 00bl4HAasH IXTa BOAOU3MELLAoLLEro Tuna
He MOXET HU NPU Kaknx o0CTosATENbCTBAxX. Ha 3ToM CKOPOCTU siXTa OKa3biBAETCS 3aXaTon Mexay ABYMsI
rpebHssM1 OAHOM MOMEepeYHOr BOJSIHbI: COMPOTMBIIEHME €€ BO3pacTaeT MNpPONOpPLUOHANbHO LLECTOMN
cTeneHn ckopocTtu. Kak npaBuno, TArm napycoB, faxe npu opcupoBaHUM UMW B CBEXWUN BeTep,
OKasblBaeTCsd HeAoCTaTO4yHO, 4TobObl MOMy4uTh XOTA Obl Hebonbwow npupocT ckopocTu. [Moatomy
CKOpPOCTb, COOTBETCTBYHOLWY uucny dpyga okono 0,5, cuvrtaloT npegencHow Ans BOOOM3MELLAKOLLNX
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AXT. Ee MOXHO BbIMUCIIUTBL, Y4uTbIBas, 4TO g BENMMYMHA TMOCTOsIHHasA, Mo dopmyne*:
\% = 1,5 - 1,6) * (LkBn**1/2), m/c,;
V =3 * (LkBn**1/2), y3. (17)

Takum 06pa30M, pearnbHaa CKOPOCTb, KOTOpOVI MOTyT AOOCTUYb AXTbl OTAEJIbHbIX TUMOB, COCTaBAET
OKOJ10:

knacc "ConuHr"- 7,5 ys;
TN "Anbkop" - 9 y3;

TN "KoHpag-54" - 11,2 ys;
knacc R12 - 12 ys.

*MNpu nepeBofe CKOPOCTM N3 METPUYECKUX Mep B y3nbl M HAOBOPOT cnefyeT yuuTbiBaTh, 4To 1 y3en =
1,852 km/y = 0,514 m/c.

B psge cnyyaeB B OkeaHCKMX FOHKax KPeWCEPCKUX AXT, O4HAKO, AocTuranuck 6onee BbICOKME CKOPOCTH,
KOTOpble MOMMU pasBUTb B TEYEHWe OrpaHWYEeHHOro BpemeHu cyga obneryeHHoro Ttuna. 3TO
NPOVCXOAMMNO, KaK NpaBuso, Ha MOMYTHbIX Kypcax M MpwW KPYMHOW BOSHE, MPY LUTOPMOBbLIX BeTpax U
dopcupoBaHmM napycamu. B MOMeHT, korga nop sXTy noAkaTbiBanca rpebeHb ouvepegHoOn BOSHBbI,
CMOYEHHas MOBEPXHOCTb KOpryca Pes3ko yMeHbluanacb M CyAHO, BbIXOAMMO Ha pexum cepduHra -
CKONbXeHUs1 BMecTe ¢ rpebHem BeTpoBon BosHbl. [py aToM Ha sixte anvHoi no KBJ1 19,8 m, Hanpumep,
Oblna oTMeveHa makcumarnbHasa ckopocTb 22 y3 (V =4,95 Lken).

o | INAES
A

3 sonHe
2 Bonssr

== 777
= 27,7/ // 20
e /ﬂ%mwg/

Gﬁupom. RKTHI, -,_ra.n,

Puc. 18. 3aBacHMOCTL CONPOTHB/CHHA BOMAL JABHMKEHHIO AXTH OT ee CKOPOCTH

Kak BugHO Ha puc. 18, gonsi BONTHOBOrO COMPOTUBIEHUS B 00wem OanaHce CONpOTMBIEHUS BOAbI
OBWKEHMWIO AXTbl BO3pacTaeT C yBENMYEHNEM CKOPOCTU sXTbl. Ha npegenbHbIX CKOPOCTAX OHO AocTuraet
60-65%, a npu gBwxeHun B cnabbii BeTep Ha co3daHue BOMH 3aTpauymBaeTcs okorno 30% ABuxKyLlen
cunbl napycoB. [103TOMy CHWXeHMEe BOSHOBOIO COMPOTMBIEHUS OCOBEHHO BaXXHO AN SIXT, OT KOTOPbIX
OXWOalT XOPOLIMX pe3ynbTaToB B CBeXW BeTep. [pyn pa3paboTke NpoekTa TakuMx sIXT cTaparoTcs
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obneruntb Kopnyc n obopyaosaHue, YTOObl 3HaYEeHNEe OTHOCUTENbHOW ANUHbI BbIno B npegenax Lken /
D**1/3 = 4,2-5,2 (4em 6onblle 3Ta AnNWHa, TeM MeHblle BONHoBoe conpoTumsneHue). KoadpdpuumeHT
NPOAOSNbLHOM  MOJHOTHI q}l'lpVIHl/IMa}OT paBHbiM 0,60, 4yTOGLI GOnee paBHOMEPHO pacnpeaennTb
BOAOM3MELLIEHME AXTbl MO ANIMHE U YMEHbLUUTL rNyOMHY BONTHOBOW BnaguHbl BONIM3KM MyUAens.

Bonbloe BnusiHMe Ha BONHOBOE COMPOTUBMEHME OKa3biBaeT U oTHowweHue Lken/Bken. bnarogaps
6onblWoMy yanuHEHNO kopnycoB kaTamapaHoB (LkBn/BkBn = 10 - 20) 1 OTCYTCTBUMIO Ha HUX TSXKENbIX
danblUKUNen ygaeTcsl CyLLEeCTBEHHO CHU3UTb UX BOJSIHOBOE COMPOTUMBIIEHWE M OOCTWYb ropasgo 6onee
BbICOKMX ckopocTer, yem 3 * (LkBn**1/2). Hanpumep, katamapaH tuna "LleHTaypyc" (Lksn = 10 m) npu
OnaronpusATHLIX YCIoBUSIX pa3BuBaeT ckopocTb 18 y3 (~5,8 * (LkBn**1/2)).

JononHumensHoe cornpomueneHue Ha 8380/1HO8aHHOM Mope. Hepeako SXTCMeHbl 0BHapyXUBakoT, YTO
nocrie MHOTMX 4acoB, 3aTpPayeHHbIX Ha JlaBMPOBKY MPOTUB BOJHbI, sIXTa BblOUpaeTcss Ha BeTep
cyuTaHHble MunKn. M 9To nocne namaTtbiBaloLLLEN KUITEBOM Kadku!

B paHHOM cnyvae npuxoguTcsl cUMTATbCsl C AOMOSIHUTENbHBIM COMPOTUBIIEHWMEM ABWKEHWUIO SAXThl,
KOTOpoe MosiBNSAeTCS BCNeacTBME KuneBow kKadkm cygHa. OcobeHHO 3aMeTHO MafeHue CKOPOCTU SXThl,
€ecnn nepuoa ee COOCTBEHHbIX NPOAOSIbHLIX konebaHuMi coBnagaeT C MepuMoAOM BOJSHbLI, T. €. Mpu
pe3oHaHce. B cywecTtBoBaHuM xe COBCTBEHHbIX konebaHuMi MOXHO ybeauTbCs, ecnu, Hanpumep,
CMPbITHYTb C HOCa SXTbl Ha npuyan. Kaxpasa sxta npu 9Tom BedeT cebs, no-pasHOMY: Yy OAHOWM kauka
nopbIBMCTas CKOPO 3aTyxaeT, y APYron - nnaBHas NpogorkaeTcs Aonro.

YCTaHOBMNEHO, 4YTO nepuod COOCTBEHHbLIX MPOAOSbHBIX KOrebaHun AXTbl 3aBUCUT OT MNPOAOSILHOIO
MOMEHTa MHepLuMn T. €. OT PacrofioXeHnss Macc no AnuHe cyaHa, oT 06BOAOB KOpMyca, OCOBEHHO B
OKOHEYHOCTSX, B3aMMHOIo PacronoXeHWs LeHTpa TSKeCTM nnowagu BaTepnvHUM U LEeHTpa TSHKEeCTU
axTel. Ecnun, Hanpumep, UT nnowaan satepnuHum cosnagaeT ¢ LT axTtbl. Bonblime macchl (Skops ¢
uensamMu, ABuratenbs LUCTEPHbl TOMMMBA M MPECHOW BOAbI M T. M.) pacnonoXeHbl Aaneko oT Muaens u
06BOAbI, HOCA N KOPMbl MOYTM CUMMETPUYHBI, SXTa UMEET AOCTaTOYHO BONbLUOW Nepuod U amnnmuTygy
COBCTBEHHbIX KonebaHuin, KOTOpbIN MOXET OkasaTbCcsa 6nuskum K nepuoay Hanbonee HebnaronpusaTHON
BOSHbI AnvHon oT 0,8 go 1,5 anuHbl axTtbl no KBJL. lMpun cunbHOM KUNEBOKW Kayke sixTa MpUBOAUT B
ABWKeHne Oonblune mMacchl BoAbl, HEMOCPEACTBEHHO COMpUKacatLmMecsa ¢ KOprycoM, Takum obpasom,
nornoLaeTcs YacTb SHEpPrum BeTpa, kotopasa morna 6bl 3aTpaunBaTbCa Ha NPOABWXKEHME CyaHa Bnepes,
a conpoTmBneHue BoAbl NoBblllaeTcs 2-25 pasa (No CpaBHEHUIO C TUXOMW BOSHbI).

Mpn npoekTupoBaHuM $XT OOBLIMHO MpegycMaTPUBAETCH BO3MOXHOCTb YMEHbLUEHUSI Pa3mMaxoB
OKOHEYHOCTEN SAXThbl U CMArYeHns kadku. Hanbonee Tskenble Macchl (banbLlikunb, MadTy, ABUratensb,
UMCTEPHBbI M T. M.) CTapalTca pacnonoXxuTe BONU3WM LeHTpa TsxecTn cynHa. Ob6Boabl kopnyca Bbille
BaTEPrMHUN OOBLIYHO BbIMNOMHSATCA HECUMMETPUYHLIMU OTHOCUTENbHO Muaens. o Mepe OBWXEHUS
KOPMbl BHM3 LUMPMHA BaTEPNMHWM y TpaHua W norpyxatwwuincs obbem kopnyca MNpOrpeccuBHO
YBENUYMBAKOTCS, NMPEnsTCTBYS NMyOGOKOMY MOrpy)XEHWI0 KOpMbl B BOAY W MOMOLLAsi SHEPTUIO KauKu.
Xopolwuuii pa3san HagsogHoro 6opTa B HOCy Takke CnocobCTBYET CHUKEHUIO YCKOPEHUIA HOCOBOW YacTu
SIXTbI NMPU ABWKEHUN €€ BHUS.

Bonblwoe 3HayeHve ONs YMeHbLUEHUS MPOAOSIbHOM KaykM UMeeT YMEHbLUeHWe Macchl paHroyta u
Takenaxa, Nockosibky MOMEHT UHepLMU Macchl AXTbl CKNaablBaeTcs U3 NponsBedeHusa oTaerbHbIX Macc
Ha kBagpaTtbl OTCTOsIHMA MX OT LT cygHa. Takum obpasom, BNUSHME Ha NPOLONbHYHO KayKy Kurorpamma
Macchbl Ha Tone Ma4Tbl, oTcToswen ot UT Ha 12 M, aHanornyHo rpy3y 70 Kr, pacnonoXeHHbIM Ha YpOBHE
nanyosl.

Puc. 18 paer npeacrtaBneHve O gorne O00aBOYHOrO COMPOTMBIIEHUS MPU XO4e Ha BOSIHEHMM OIS
KPEenCcepCcKo-roHOYHON sIXThl. [1pu yBENMMYEHUN CKOPOCTM 3Ta COCTaBnswWas obwero ConpoTUBIEHUS
MOXeT Bo3pacTu go 15-25%, 4To paBHOCWUMBHO MoOTepe CkopocTM Ha 3-4%. [loTepsi CyLeCTBEHHO
BO3pacCTaeT npu pe3oHaHCce, MO3TOMY JKUMaX [OJDKEH MNpPeanpuHSTb cneuunanbHble Mepbl  Ansi
YMEHbLUEHUS aMNUTYAbl U UBMEHEHUS YacTOTbl Konebanun. C 3TOM Lenbl MOXHO U3MEHUTb KypC SIXThbI
MO OTHOLUEHMIO K BOJSIHE, €CNN MO3BONAT OOCTOATENBCTBA, WM MOMBITATbCA WM3MEHUTb Mepuosg,
COOCTBEHHbIX konebaHun cygHa, NepemMecTvB NIOAEVN Ha KopMy. Torga axta nonyduT anddepeHT Ha
KOpMy, KOTOpas CBOUM 00bEMOM M OOMbLUOW LUMPUHON BaTepNMHUKN ByAeT racutb Kaudky.

HononHumensHoe conpomusrieHue om KpeHa U Opeliha. UcnbiTaHa moaenem sXT B OMbITHbIX
DaccelHax nokasanu, 4YTo C yBeNnMYeHWeM KpeHa COMpPOTUBIIEHNE KOPMyCa MpeBbILLAET CONPOTUBIIEHNE
TEX Xe Mopeneun, UcnbiTaHHbIX Ha xody 6e3 kpeHa. B kadectBe npumepa Ha puc. 18 gaHa kpuBas
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N3MEHEHNs1 JOMOMHUTENIbHOIO COMPOTUBIIEHNS AXTbl B 3aBMCMMOCTM OT yrma KpeHa u ckopoctu. [pu
KpeHe 0o 15° NpupoCT conpoTMBMEHUS HEBENUK - He Bonee 5%. OgHako Ha CKOPOCTK OKONo 6 y3 1 npu
KpeHe 35° conpoTtueneHune yxe Ha 38% 6Gonblue, Yem npu nnaBaHum 6e3 kpeHa. [Ana paccmaTprBaemon
AXTbl 3TO NpMBOAUT K noTepe 0,4 y3 CKOPOCTMW.

OKCNepuMeHTbl NO3BOMUIN BbISCHUTb, YTO OOMOMIHUTENBLHOE COMPOTUMBMAEHWE B AAHHOM Cryyae MOoXeT
ObITb pasgeneHo Ha ABe COCTaBMALWME - MHOYKTMBHOE CONpPOTUBIEHME M COMPOTUBIIEHME OT KpeHa.
O6e cocTaensowmne Bbl3BaHbl AercCTBUEM KpeHsiwen cunol Fa (cMm. puc.4). OCHOBHbIM MCTOYHUKOM
WHAYKTUBHOTO COMNPOTUBIEHMSA SBNSETCSA NOAbEMHAA CUMa Ha Kune n pyne, nepeTekaHve BOAbl Yepes
HVDKHIOK KPOMKY MIaBHUKOB KUIS U PYNs CO CTOPOHbI MOBLILIEHHOrO AABEHNSA Ha CTOPOHY paspexeHus,
Kak Mbl yxe rosopunu (cMm. puc. 20). CpbiBaloLLMECH C HUXKHEN KPOMKM BUXPY TPeByOT AOMONHUTENbHBLIX
3aTpaT 9Heprum OBWXKYLlen cunbl. Yem Gonblue BenvuYnHa NOABLEMHOM Cunbl, obpasyollencs Ha
nnaBHWKax, TeM Bornblue pasHOCTb AABMEHUA HA UX CTOPOHAaxX U COOTBETCTBEHHO Gonblue MHOYKTUBHOE
conpotueneHne. HaobopoT, € yBenMyeHMem aspoaMHaMUYecKoro YASMHEHMs nnaBHWKa, T. €. C
YMEHbLUEeHVEeM cpedHer XOpAbl OTHOCUTENbHO NMowagn nnaBHWKA, WHAYKTUBHOE COMPOTUBIEHME
yMeHbLUuaeTcs.

OnpegeneHHyo OOMN0 34eCb BHOCUT UM KOPMYC $XTbl, KOTOPbIA OBTekaeTcd He MO ONTMMarbHbIM
BaTepnuMHMAM, a nog yrinom gpenda.

JononHntenbHoe CconpoTMBIEHNe OT KpeHa OOYCMOBMIEHO KakK MOSABMEHMEM HECMMMETPUYHOCTM B
obBogax kopnyca, Tak WU MW3MEHEHMeM nons rMApoANHaMUYECKUX AaBNEeHWN Yy HaBETPEHHOro MU
noaBeTpeHHoro BopToB cygHa. Y AXT C AMMHHBIMK CBEecamMu KpeH OKOno 5° Bbi3blBaeT MHOrga paxe
HEKOTOpPOE CHWXXEHWE MOSTHOTO COMPOTMBIEHUS MPU YBENUYEHNM CMOYEHHOW ANuHbl Kopnyca. Lnpokun
"LWBepTOOTHLIN" COBPEMeHHbIM Kopnyc npu kpeHe 8-10° ymeHbllaeT CMOYEHHYI MOBEPXHOCTb W
CONpPOTMBIEHNE, KOTOpOEe MOXEeT CHU3MTbCA Ha 2-4%. Ho c yBennyeHMem KpeHa COMNpOTUBMEHUE
HauvHaeT BoO3pacTaTb, COCTaBMAA NpMMepHOo 1/3 BenNWUMHbI OOMNOMHUTENBHOrO COMPOTUMBIIEHUS;
ocTanbHOEe NPUXOAMUTCA Ha OO WHAYKTMBHOIO COMPOTMBMEHWS. W Bce e COMpoTMBMEHWE OT KpeHa
AOCTaTOYHO BENUKO - OHO gJocturaet okono 15% conpomueneHus sxmbi, udyuwel 6e3 KpeHa.

CnepoBaterbHoO, npu y4acCctum B rOHKE aKUnax AOoJDKEH NPUHATbL Mepbl K YMEHbLUEHUIO KpeHa.

Ha puc. 18 xopowo BuAaHO, 4TO KpeH 30° gaBndetca AN AaHHOM AXTbl KpUTuUdeckum. [danbHewniuee
ycureHue BeTpa, Npu KOTOPOM CyAHO MoryyYaeT AOMNOMHUTENbHbIA KPEH, NPUBOOUT YXKE HE K NMOBbLILLEHUIO
CKOPOCTU, a, HA00OPOT, K CHKEHUID. 3HAYUT, NPY OOCTWKEHUN 3TOrO KPEHa LenecoodpasHo yMEHbLUNTD
nnowanb NapycHocTH, a Ha HeBOMbLLON AXTE NOMbITAaTbCSA OTKPEHUTL CYAHO Maccon aKkuMnaxa.

I'IpM KpeHe He TOJIbKO AONOJIHUTESIbHO pacTeT conpoTuBiieHne, HO U yXyauwaeTcAa SCbeeKTVIBHOCTb
pa6OTbI napycHOro BOOPYXEHUA, yBennimBaeTCA CKIMOHHOCTb AXTbl NPUBOAUTLCA K BeETpy. Ons
yoepxaHuna cygHa Ha Kypce HeobXxooMMO OTKIMOHATb Pyib Ha fonbLomn yron, 4to AOONOJIHUTENIbHO
yBennymBaet nobosoe MHOYKTUBHOE COMNPOTUBIIEHNE PYIA.

Bo3dywHoe conpomusneHue Koprnyca sxTbl, pyboK UK 3kunaxa, pacrnofiokeHHoro Ha nany6e,
cpaBHUTENbHO HeBenuko. OHO AOCTUraeT 3aMeTHOW BENUYMHBI TONbKO B CUMbHBIA BETEp U Ha Kypce
GenneBnHa. Mopasgo Gonbluee, 3HayYeHWe UMeET COMPOTMBIIEHME paHroyTa, MapycoB M Takenaxa,
pPacCMOTPEHUIO KOTOPbIX YaerneHo BHUMaHue B . 2 MpuknagHaa asapogMHaMuyka napyca.
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2 [maea 2. NMpuknagHas aapoauHamMumKa napyca.

2.1 Pabota napyca.

CoBpeMeHHas Teopus napyca OCHOBbLIBAETCS Ha MOMOXEHNSAX adpoaMHAMMKN KpbIra, NeMeHTbl KOTOPOW
OblnM paccMOTpeHbl B rnaBe "dnemMeHTbl Teopun napycHom axTbl" (cMm. "ConpoTtueneHue apendy").
MexaHuka BO3HUKHOBEHUSI adpOaUHaMMYECKON Cubl Ha Napyce, U3roTOBMIEHHOM M3 TKaHW, B MpUHUMNE
aHanorm4yHa v Anst XecTKoro npodunupoBaHHOro Kpbina. B niobom nonepevyHom ceyeHwn napyca
OOMKHA pPas3BUTBbCS LUUPKYNAUMS MOTOKa BO34yxa, Kak BOKpyr npodunsa kpbina (cMm. puc.8), 4Ttobbl
nosiBunacb NOgbLEMHas cuna.

EcTecTBeHHO, 4TO aspoavMHaMuKa napyca u3 TKaHu UMeeT psf CYLLEeCTBEHHbIX OTNINYMA OT XKEeCTKOro
Kpbina, Kakum, Hanpumep, SBNSeTCs AXTEHHbIN Kuib. Beneactene anacTMYHOCTU TKaHW napyc U3MeHseT
cBoM npodunb Nog BAusHMeM noTtoka Bosgyxa. OH ob6rnagaeT cnoCOBHOCTLIO CKPYYMBATBLCS - M3MEHATb
yron aTakm MO OTHOLWEHWI K BeTpy Mo BbicOTe. B oTnuume OT nonyuuBLUMX pacrnpocTpaHeHue
aspoaMHaMu4ecknx npodunent Co CpaBHUTENbHO TOSICTON BXOAsLLEN KPOMKOW Napyc MMeeT OCTPYH
nepeaHol KPOMKY W BbIMYKNO-BOrHYTY0 opMy, OOpa3oBaHHyl0 TOHKMM Martepuanom. HakoHed,
nepegHen KpOMKOW Mapyc MOXET KpenuTbCa K MadvTe, umelowen AOBOMbHO Gonblioe nonepevyHoe
ceyeHne, 4YTO BHOCWUT CYLIECTBEHHOE W3MEeHeHWe B KapTuHy obTekaHus napyca MNOTOKOM W B
pacnpegeneHum gaBneHus no WwupuHe napyca.

Hanbonee BaxHble aneMeHTbl, BNMSOLME Ha a3poAMHaMUKy napyca, OyayT pacCMOTpeHbl Aanblie, HO
ANs Hayana yCTaHOBUM BIMSIHME COCTaBMSAIOLWMX adpPOAUMHAMMUYECKOW CUMbl Ha OBWXKEHWE SIXTbl Mpu
pas3nuyHbIX Kypcax OTHOCUTENbHO BETpa.

Ecnu sxta nget kypcom GerigeBuHa, TO non AevcTBMeM Haberawoulero notoka BO3gyxa Ha napycax,
YCTaAHOBIEHHbIX MO YINOM aTakm a K HanpasfeHUIo BbIMMNENbHOro BETpa, BO3HUKAET pes3yrnbTupylowas
aspoanHamnyeckasa cuna A (puc. 19). Mo aHanormm ¢ XeCTKUM KPbINIOM 3TY CUMY MOXHO pasfoXuTb Ha
ABe CoCTaBnsLlmMe: NOAbEMHYI cuny Y, nNeprneHOMKYNsSpHY HanpaBreHuo BbIMMENbHOro BeTpa, U
nobosoe conpoTuBneHue X, AercTByloLLEee NO HanpaBneHuo BeTpa. B ganbHenwem aTn cunsl Mbl 6ygem
nucnonb3oBaThb ANA pacCCMOTPEHNS XapakTePUCTUK Napyca U BCEro NapycHOro BOOPYXEHUS B LIeNOoM.

Ona Toro 4ToObl OLEHWUTb BRUSHNE a3pOoAMHAMUYECKOW CUMbl A Ha OBWXEHUe SXTbl, NPeACTaBUM ee B
BUAE [BYX [PYrnx COCTaBnawowWMX: cunbl Tarm T, HanpasreHHOW NO OCU [ABWXEHUA CyaHa, U
nepneHAavKynspHon en cunol gperida D. HanpaeneHve ABwxkeHNs axTbl (MyTb) OTNNYAETCH OT ee Kypca

Ha BEJTMHYNHY yrna /J,pe|7|cba , OQHaKo B AarnbHeKnweM aHanuae aTum Yyrnom MOXKHO rlpeHe6peqb.

Mpeanonoxum, 4To Ha BbIOpaHHOM Kypce GeraeBuHA yAanocb yBENMYUTb NOABEMHYIO CUITY Ha napyce
40 BenuuuHel Y1, a nobosoe conpoTuBrieHne He uameHunocb. Cunbl Y1 n X, Oyayun cnoxeHHbIMU No
npaBuny CrioXXeHus BeKTOpOB, 0Opa3yloT HOBYK aspognHamuyeckyto cuny A1l. UN3meHatca un ee
COCTaBnsoOLWNE OTHOCUTENBHO OCWU ABWXKEHUs saxTbl T u D. Bes BbluUCNEHUA MOXHO ckasaTb, YTO B
OaHHOM criyyae Cc yBenuyeHueM NogbeMHOWN CuMbl YBenuyaTtcs v cuna Taru, u cuna gpenda (puc. 20).
AHanornyHoe nocTpoeHne Mo3BonseT ybeauTbCs, YTO NMpu yBenMyeHun NnoboBOro CONPOTUBMEHUS Ha
Kypce OengeBuHO cuna TAMM ymeHblUaeTcsd, a cuna gpenda ysenuuusaetcsd. Takum obpasom, npu
nnaBaHWM B NaBUPOBKY 3KMMNAX SAXTbl AOIMKEH CTPEMUTBCS MO BO3MOXHOCTU A06UTbCS 06pasoBaHus Ha
napycax MakCMMarbHON MOAbEMHOW CWMbl MPYW MWHMMANbHOW BenuyMHe JNO6OBOro CONPOTUBMEHUS.
MHbiMn  crnoBamu, Ans  OCTpbIX KypcoB Heobxoguma pabota napyca C  MakCMMarbHbIM
a’poaUHaMMNYECKMM KavyeCTBOM, KOTOpPOE YUCIIEHHO BblpaXkaeTCA B OTHOLWEHWM MOOBEMHOW CuUIbl K
No6oBOMY CONPOTUBIEHUIO.

K=Y/X
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VB - BuIMIe/IbHBIH BeTep

(Puc.19 Cxema cun, OelcTBYIOLUMX Ha napyca AXTbl; OCHOBHblE YrIOBble MapameTpbl ABMKEHUS U

YCTAHOBKM NapycoB: - NyTb AXTbl NO OTHOWEHUIO K BbIMMNESIbHOMY BETPY, l- yron ,qpeﬂcba; a - yron

aTaku napyca, 6- yrosn yCtaHOBKM napyca OTHOCUTEJIbHO O axTel; Vu - CKOPOCTb UCTUHHOTO BeTpa; V -
CKOPOCTb AXThl; VB - CKOPOCTb BbIMMNEJSIbHOIO BETPA; VHB - CKOPOCTb NpsAMO NpoTuB BeTpa).

OTmeTuMM, 4YTO Ha Kypce 0OengeBvHA BbIMMENbHbIA BeETEp, SBMAIOWNACA pPe3ynbTaToOM CIOXEHUS
BEKTOPOB WUCTUHHOIO BETPA W OBWXEHUS AXTbl, UMEET HauBbiCLyo ckopocTb VB (cMm. puc. 19, 6), yto
CKa3bIBaeTCs Ha BENMUYUHE 06enx COCTaBNAOLMX a3poguHamMmu4eckon cunbl - Y u X.

Ha kypce randBuHA nogbemHas cuna SBfsieTCd Cuion Tarn, a NoboBoe COMpPOTUBIIEHWE - CUMON
apenda. Ecnu noboBoe conpoTMBNEHME YBENUYUTL, TO YBENUYUTCSA TONbKO cuna gpenda. OgHako Ha
XOo4oBble KavyecCcTBa AXTbl 3TO BNMUdAeT B 3aMETHO MEHbLLEN CTeneHun, 4emM Ha Kypce 6el7lp,eBI/IHLl, NOCKOJIbKY
CKOpPOCTb BbIMMNESNIbHOINoO BeTpa Ha Kypce FaJ'ICbBI/IH.lJ. CHM3nnacb W, crnegoBaTesribHO, BermM4nHa Cunbl
apenda MmeHbLue.
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Puc. 20 Ponb coctaBnsoLmnx aapOﬂMHaMMHeCKOﬂ Cunbl Ha pPasyiMyHbIX KypCax OTHOCUTESIbHO
BbIMNEJIBHOIO BeTpa.

Ha kypce OakwTtar napyc pabotaeT Ha 6onblimMx Yyrnax artaku, fnpyM KOTOpbIX NogbemHas cuna
OKasblBaeTCsd 3HauuTenbHO MeHble nobosoro conpotueneHus. Ecnn  yBenuuutb nobosoe
cornpoTuBneHue, To Tara n cuna gpenda ysenuyartcsa. [Npu Bo3pacTaHUyM NOALEMHON CUMbl TAra Takxke
yBenuumBaeTcs, a cuna gpendpa ymeHbliaetca. CnegosatenbHO, Ha Kypce BakwTar pocT U NogbeMHON
cunbl 1 (unn) noboBoro conpoTuBneHns yeBenuumeaeT Tary. Cuna gpenida Tem bonblue, Yyem Bonblue
no6osoe conpoTusneHve. Ha kypce dopaeBnHA yron atakv napyca 6nmsok k 90°, nosToMy nogbemMHas
cuna Ha napyce paBHa Hymo, a noboBoe COMPOTMBMAEHWE HanpaBfieHO MO OCW ABWXEHUS SAXTbl U
ctaHoBuTCcA cunot Tarnm. Cuna gpendba paBHa Hyno. CnegoBaTenbHO, Ha Kypce dopaeBuHA Ang
YBENUYEHNST CUMbl TAMM HYXXHO yBENuuMBaTb N1060BOE COMPOTMBMEHME NapyCHOrO BOOPYXEHWUS, YTO Ha
FOHOYHBIX SXTax [OOCTUraeTcsi MOCTAHOBKOW [OMOMHUTENbHBbIX MapycoB - CNuHakepa u 6nynepa,
umetoLwmx 6onbLUyto Nowaab 1 Noxo obtekaemyo opmy.

OTmeTuM, 4TO Ha Kypce (bOpD,eBMH,U, Ha napyca ﬂeIZCTByeT BbIMMNESbHbIN BeTep MUHUManbHOM CKOpPOCTH,
B pe3ynbTaTe 4Yero Ha napyca ﬂeI7ICTByIOT CpaBHUTENIbHO YMEepPEHHble€ CUTlbl.

2.2 OcobeHHOCTM paboThbl Napyca Kak Kpblisa.

Tonbko npu HEGONBLUOM 3HAYEHMUN Yria ataku, Koraa Ha OCTPOM M TOHKOM npodoune elle He obpasyeTcst
nogbemHasi cuna, napyc obTekaeTcs NMOTOKOM BO3AyXa, OAMHAKOBO MITABHbIM C HWKHEW U C BEPXHEN
CTOPOHbI. [pn HEGOMbLWIOM yBENMYEHUN Yyria aTakM KpuUTMYeckasl Touka NnepemMeLlaeTcsa Ha HUXKHIO
CTOPOHY Npochmna 1 NOTOKY NPUXoanUTCst ormbaTtb OCTPYHO KPOMKY C BONbLLIOW CKOPOCTLI0. B pesynbtaTe y
BXOZSILLEW KPOMKM oOpasyeTcs 3Ha4MTENbHOE paspexeHWe W No4 BIUSHUEM 3TOr0 paspexeHwusi
NnorpaHnyYHbIN Cron OTpbIBaeTCs OT MOBEPXHOCTU Mpocuns, obpasys Ha ero CNMHKE BUXPEBOW My3bIpb.
Mpn goctaToyHO GOMbLLION CKOPOCTM BETPa MOTOK GLICTPO MOrnoLwiaeT 3HEepPruo BUXpPEN U Crov BHOBb
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NPUCOEMHSAETCS K NOBEPXHOCTM NPOGUISA Ha HEKOTOPOM PacCTOSIHUM OT BXOAsiLLEeR KpoMKM (puc. 21).

BuxpeBor nysbipb, pasmMepbl KOTOPOro YBEMWYMBAKOTCA MO Mepe YBENUYEHMs yrra aTaku, BHOCUT
CYLLLECTBEHHbIE M3MEHEHUSA B pacnpedeneHne MOHWKEHHOro AaBfeHus BAOMb MOABETPEHHOW CTOPOHbI
napyca no CpaBHEHMIO C NoKa3aHHbIM Ha puc.10 pacnpegeneHvem OaBreHUs Ha XeCTKOM npodune ¢
TONCTOW CKPYrMEeHHON nepeaHen KPOMKOW. HanoMHMM, 4YTO MMEHHO paspexeHue Ha noaBeTpPeHHOW
CTOPOHE Nnapyca urpaeT OCHOBHYIO pPOfib B CO34aHWUM NOABEMHOWN CUIbl U, CreaoBaTenbHO, CUMbl TAMM Ha
OCTpbIX K BETPY Kypcax.

Ha pwvc. 21 npeacrtaBfieHbl pe3ysibTaTbl 3aMepoB pa3peXeHUA Ha )KEeCTKOM BbIMYKIO-BOrHYTOM npoq)vme,
aHalnorn4Ho napycy. Ha manbix yrnax ataku I'IpO(bI/IJ'Ib obTekaeTcs nnaBHbIM JTaMUHapHbIM NMOTOKOM.

Mpu a = 4° HauvMHaeTe OTPbLIB MOrpaHMYHOro cros. B 3TOT MOMEHT [docTuraeTcsi HauBbiclLee
paspexeHue, MUK KOTOPOro pacrnonoXeH B6MM3n BXOOALLEA KPOMKU.

Mpu a = 60 BuXpeBOW Ny3blpb 3aHUMAaET Ha MOABETPEHHOW CTOpOHe okono 25% xopabl npoduna b.
Pa3pexeHne ymeHbLIAeTCs, 1 aMopa ero CTaHoBUTCS bonee nnaBHOMN.

Mpu a = 10° ny3bipb OXBaTbIBAET BCHO LUMPUHY Npoduns, ero tonuwmHa coctasnseT 3,5% b. JasneHne
noBblllaeTcsa B 2,5 paza No CpaBHEHUIO C pa3peXxeHneM npu a = 4°; Nuka paspexeHnsi NPakTU4eckn HeT -
OHO paBHOMEPHO pacnpeneneHo no BCeW WupuHe npodund. 3HaumT, NnogbeMHas cuna CyLeCTBEHHO
CHM3nnack, a NoboBoe CONPOTUBMEHUE BO3POCHO (CM. puc. 27).

Takum obpasom, Ha kypce bBepgeBnHA yBeNMYeHWe yrina ataku napyca K BbiMnenbHoOMy BeTpy 6onee 5-
6° HexxenatenbHo. Ha peanbHOM napyce BUXpPeBOW My3blpb NpeacTaBnsieT coboN HEBMOUMBbIVA a3y
UUNMHAPMYECKUIA BanwukK, pacnpoCTpaHALWNACA No BCeW BbicOTe napyca. Yem 6Gonblie BbiOpaH LIKOT,
Tem Oonblwas 4acTb NOABETPEHHOW MOBEPXHOCTU Mapyca 3axBaTbiBAETCH BUXPEBbIM BaruvKkoM,
yMeHbLUasa MoAbLEMHYIO CUNy.

Ana Bbibopa onTMMarnbHOro yrna ataku B NocnedHue rodbl UCMONb3YTCs MHAUKATOpbl 06TekaHus B
BMOE JIEHTOYEK W3 TOHKOW TKaHW, 3aKpPEenmneHHbIX Ha OnpeaesieHHOM pacCTOsiHM OT nepenHen
LKaTOPWHBLI C 00eunx CTOPOH napyca (puc.22).
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Taknm mecToM saBndetca Todka b
BO3BpaTa MOrPaHMYHOIO Crost K
nosepxHoctu napyca. [lpu yrne
atakm a = 5° oHa oTcTouT OT
nepegHen LUKaTOPWHbI MPUMEPHO Ha
15% LWWpUHBI Napyca B KaXgom ero
nonepeyHom ceyeHun. Kak TonbKo
BUXPEBOM MNy3blpb [AOCTUTHET 3TOM
TOYKM, TNEHTOYKa uHAuKaTopa Ha
noaBeTPEHHON NOBEPXHOCTU napyca,
paHee HanpaBneHHas Hasag no
NOTOKY BO3A1yXa, OTKITOHUTCS BBEPX U
Brepeg, yKa3blBasi Ha
BO3HWKHOBEHNE 30ecb BUXpPEN.
HanbHenwee BbiOMpaHME LWKOTOB -
yBENUYEHUe yrna aTaku - He TOSbKO
OecnonesHo, HO Aaxe BpedHo, Tak
Kak npuvBoauT K Oonblion noTepe
NogbEMHOM CUMbI.

YcTaHoOBKa Tpex-yeTbipex MogobHbIX
WHANKaTOPOB, paBHOMEPHO
pacnpegeneHHbIX No BbICOTE CTakcens, obrneryaeT pynesoMy NpaBuribHbIN BIGOP Kypca Npu naBupoBKe.
BbibpaB HauBbirogHenwnmM 06pa3oM LIKOTbI ANSA OAHHOrO Kypca, BeAyT AXTYy Takum obpasom, 4ToObl
WHOMKATOPbl Ha HaBETPEHHOW CTOPOHE CTakCens crnerka nogparveanv, a Ha noABETPEeHHOW Obinu
BbITSHYTbI B CTOPOHY 3aHEN WKaTOPUHbI (puc. 23).

[MpuymHOW NageHns NOObEMHON CWMbl Ha Napyce SIBASETCHA CPbIB NOTOKa C €ro NoABETPEHHOW CTOPOHbI
npuv yBENUYEHUW yrna ataku (4T0 COOTBETCTBYET NOABUPAHMIO LLKOTOB UMW YBanuBaHUIO SXTbl), MO3TOMY
rMaBHYIO POfb UrPalT MHOUKATOPLI, PACMONOXKEHHbIE Ha MOABETPEHHON CTOpOoHEe. Ecnn oHn HaunHaloT
nogHMMaTbCs U coBepllaTtb 6ecnopsgoyHble OBWKEHWS, 3HA4YUT, HEOBXOAUMO MPUBECTM AXTY K BETPY
UNN NOTPaBUTb LLKOThI.

Yron aTaku, npn KOTOPOM noabeMHaa cuna nepecrtaeT pacTtu, Ha3biBaeTCA KPUTUYECKUM YITIOM aTaku.

Ero BenunuuHa 3aBucuT OT rNy6uHbl 1 chopMbl "ny3a" napyca, a3apoaMHaMUYeCcKoro YanmHeHns l(OHo anga
napycoB BbIYMCNAETCA TaK Xe, Kak 1 ANS KUNewn n pynen), Hanuins y nepesHen WKaTopuHbl MaYdThbl Uu
obTekaTens wTara.

BrmnensHeni BETE]] Puc. 23. MoBeaeHve MHOMKATOPOB B

B cnabbin BeTep NOTOK BO3Ayxa
NPONCXOAMUT MNPU  MEHbLUNX yrnax
atakM, 4Yem B CUNbHbIK. [lpu
NOCTaHOBKE CTakcens nepeq rpotom

V4 Gnarogapsi MOBbLIWEHUIO  CKOPOCTU
notoka B 3a3ope Mexagy oboumwu
napycamu MOMEHT cpbiBa
cOBUraeTcss B CTOPOHY ©OonbLumnx

Hopuaaeunii -I kot yrnoB aTak. O6paTtHoe pencTeue
[ yroa atakk jf Henofpan |'I nepe6pan oKkasblBaeT MaudTa, cpblBalowmecs C

Hee Ha MOABETPEHHYID CTOPOHY
napyca BMXpW CMNOCOGCTBYIO CpbIBY
MOTOKa MPY MEHbLLVX yrna aTaku.

I'Ipvl yBEITMYEHNN Yyrna aTakm cBepxX KPUTUYEeCKOro nogvbemMHasd cuna nagaet, OogHOBPeMeHHO pacTteT
nobosoe conpoTtuBiieHne. an a = 90° nogbemMHasa cuna Ha napyce He co3fgaeTcAd: OH obnagaeTt nub
no6oBbIM conpoTuBIIEHUEM.

Monsipa napyca. XapakTepucTMKOM asapoAMHaMUYEeCKMX KayecTB Mapyca sBnsieTcs nonspa - rpaduk
U3MEHEHNs1 MOABEMHON CWMbl B 3aBMCMMOCTU OT NTOGOBOro CONpPOTUBMAEHUS M yrna aTaku (puc. 24, a).
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[Ona Toro 4To6bl NONSPY MOXHO ObIIO MPUMMEHUTL K Mapycy NobbiXx pasmMepoB, MO OCAM KOOpPAMHAT
OTKNaabIBalT He 3HayeHus cun, a 6espasmepHble KO3PPUUNEHTBI NogbeMHon cunebl Cy n nobosoro
conpoTtuBneHnss Cx. [laHHble ANng nOCTPOEHUs Monspbl MOMyyarT B pesynbrate NpoayBOK Moaernen
napycoB B aspoanHaMmn4yeckux Tpyoax.

C nomoLplo Nonsipbl MOXHO OnpeaenvTb BEMWYMHbI NOABEMHOW CUIbl U MOBOBOro CONPOTMBIEHMS, a
TakKe MX COCTaBMNALWMNX - MPOEKLUMIN Ha HanpasneHue ABWKeHus sxTbl. OnycTuB, HaNnpUMep, U3 TOYKK
nonspbl, COOTBETCTBYIOLLEN yrny atakm a = 20°, nepneHauKynap Ha OCb ABWXKEHUSA SIXTbl, MOXXHO HaWTU
BENMUMHy koadpduumneHta cunsl Taru CT kak oTpeska npamon AO. [nuHa camoro nepneHavkynsipa AB
Oyoetr He JTO WHOe, Kak koachdumumeHT cunbl apenda Cd. YMHOXMB YMCNEHHbLIE 3HAYEHUsI
koadhpuumeHtoB Ct 1 Cd Ha nnowagb napyca S n CKOPOCTHOM Hamnop (p * y**2) [ 2, MOXHO NOnyyYuTb
BENUYMHY COOTBETCTBYHOLLMX CUN.

Monsipa napyca nossongaeT
onpefenuTb HauBbIrOAHENLUNA yron
YCTaHOBKWN NapycoB Ha JaHHOM Kypce
no OTHOLLEHUIO K BETPY.
MakcumanbHasa  Tdra, O4YeBUOHO,
onpegenseTca NepneHaukynspom K
OCU  [OBWXKEHUSI  XTbl, KOTOPbIN
OAHOBPEMEHHO ABNsieTCH
KacaTenbHOW K nonspe. Yron atakv a
W\ = 14°, onpegensieMbli  TOYKOM

N, 50° kacaHnsa C, 6yget B AaHHOM cnydae
HanBbIrOAHENLLIUNM.
‘:‘? COOTBETCTBYIOLLMIA emy yron
— YyCTaHOBKW napyca oTtHocuteneHo [

N

e

axTbl OHECNOXHO HaWTW, BbIMTS W3
KypcoBoro yrria (no OTHOLWIEHWUIO K

80° BbIMNenNsHOMY BeTpy Fapend JL) "
yron ataku a (cm. puc.19).

s ; - HecnoxHO BbINOMHUTE aHanorn4Hble
w ) 'a ’ 012 A NOCTPOEHUS ans pasnnyHbIX

3Ha4YeHWn  KypcoBoro  yrna "
onpeaenuTb HauBbIFOAHEWLINE Yribl
YCTaHOBKU napyca "
COOTBETCTBYIOLLUME MM YIMbl aTaku.
MoxHo ybeautbcs, YTO AN AaHHOMo
50° napyca no4tu Ha BCeX OCTPbIX yrnax

K BeTpy, BmnoTb Ao 6GakwrTara,
80°  Baguwrar HauBbIrOOHEWLLME Yribl aTakn 6nn3ku
1 HaxogATcsa B npegenax 14-15°.

CkpyuuBaHue napyca. C BbiGopom
onTUManbHOrO yrna araku mnapyca
90° CBSA3aHO ero CBOMCTBO CKpy4MBaTbCA,
b Dopresutn T- € V3MEHSTb  yron  ataku  no
1000 BbicoTe. [lpu BbIGMPaAHWUM LLIKOTOB
yOaeTcs  KOHTPONMWPOBaTh  TOSLKO

3 i HKHIOI TpeTb napyca; B BepxHeM

04 06 08 10 12 V14 e 4acTu TKaHb MMeeT BO3MOXHOCTb
Cx HEeCcKonbKo OTKITOHATLCA Ha

6 nogBeTep, YMeHbluas TemM CcamblM
yron artaku. Ecnv He npegycmoTpeTb

cneumanbHbIX CPeAcTB ANA KOHTPONsS CKpyyuMBaHMSI napyca, TO PasHOCTb B yrrax artaku Whu yron
CKpyYMBaHMst MoXeT docTudb 20°. A Tak Kak mapyc BblBMpaloT, OPMEHTUPYACb Ha MOBEedeHWEe ero
BEepXHel YacTu (noka He nepecTaHeT 3anonackueBaTb TKaHb Y NepefHei LKaTOPUHbI), TO HDKHAS YacTb
oka3sblBaeTcs paboTalolleit ¢ M3ObITOYHBIMK Yriamn ataku. 30eck MOXeT NMPOM30UTU CpbIB MOTOKa C
NoABETPEHHOI CTOPOHLI M COOTBETCTBEHHO ynacTb NogbemMHas cuna. CrnenoBaTernbHO, TAra CKpy4eHHoro
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napyca okasblBaeTCa HWxe, Yyem ecnu Obl KaXXgoe ero ceyeHue Mo BbICOTE MMENO ONTUMAasbHbIN yron
aTaku.

Oc06EeHHO CUMBHO 3aMETHO CKPy4YMBaHME Napyca Ha MOSHbIX Kypcax U Npu CBeXem BeTpe, Koraa LUKOThbI
noTpaBreHbl U HOK rMka 3aaupaeTtcsl BBepX. [1py 3TOM BEPXHSIst YacTb Napyca yxoauT Nog BeTep M NoYTtu
3arnosiackuBaeT, a HWKHSAS paboTaeT noA CrMLWKOM GOMbLUUM YroOM aTaku.

AN yMeHbLUEHNA CKpyYMBaHUA rpoTa Ha GOMbLUMHCTBE AXT NPUMEHSIIOT OTTSKKM MViKa, NPensaTcTByoLwme
3aMpaHnIi0 HOKa BBEpX, a Takke NPOBOAKY MKa-lKoTa ¢ OOAHUM UMM OBYMS MOMepeYHbIMM NoroHamu,
NPOCTUPAIOLLIMMUCA Ha BCIO LIMPUHY AXThI. [py MeLeHnn Non3yHa rvka-wKkoTa K 60pTy SXThl TAra LWKOTOB
CTaHOBWTCS MOYTW BEpPTMKaNbHOW, Gnarodaps YeMy yaaeTcsl AepXKaTb 3afHIO LUKAaTOPMHY napyca Ha
OCTpbIX Kypcax Gornee Tyro.

CBuOeTenbLCTBOM NMPaBUIBHOW PETYNUPOBKN HATSXKEHUSI OTTSDKKM TMKa MOXET CIY>XUTb OQHOBPEMEHHOE
(no Bcel BbICOTE) 3anonackuBaHme TKaHW y NepeaHen WKaToOPUHbLI NPy NOTPaBiMBaHMK LLKOTA.

Bbino 661 owmnbKoM cunTaTth, YTO Napyc BooOLLE He JOMKEH UMETb CKPYYMBaHUSA MO BbICOTE, T. €. UMETb
BCE CEYEHUsl MOBEPHYTbIMU OTHOCUTENbHO TMKa Ha OAMH M TOT e yron. Ha kpynHbIX sxTax Hago
YYUTbIBATb M3MEHEHNE CKOPOCTM M HanpaBfeHWs BbIMNENbHOrO BETPa MO BbICOTE U Hannyne B BEPXHEN
YacTu napyca nepeTekaHus BO3gyxa M3 30HbI NMOBbILEHHOrO OABMNEHWS HA MOABETPEHHYIO CTOPOHY. B
3aBMCMMOCTM OT BbICOTbI MAPYCHOCTU M CKOPOCTM BETpa MoslydaeTcs pasHOCTb B yrnax artakum ot 3-5° B
OenpgenHg oo 10-12° Ha Kypce OakwTar. B Takux npegenax ckpydmBaHuve napyca [OMyCTUMO U
cnocobcTByeT 6onee acpdekTnBHOM ero pabore.

Lipkynsaumsa Bosayxa BOKpYr kpbina (cM. puc. 10), nosBnsoLwascs BMecte ¢ aspoanHaMU4eCcKon CUIow,
BbI3bIBA€T HE3HAYUTENbHbIE MO CKOPOCTW MOMnepeyHble MOTOKM Bo3dyxa VU y BXOOALWEN U BbIXOAALLEN
KpoMok. Bcneacreue nepetekaHus Bo3gyxa Yepe3 KPOMKM Y KOHLIOB Kpbifla 3TW MOTOKU YCUNMBAKOTCS U
OTKIMOHSAOT OCHOBHOW MOTOK, Haberawwmii Ha KpbiNo, Tak, YTO Yrof aTaky XKeCTKOro TPeyrosibHoro
Oepmyackoro napyca no mepe npubnwKeHWst K BepluMHe yBenuumBaeTcss M 6nu3 dpanosoro yrna
npumepHo Ha 20% npeBbILIaeT Yron ataku cpefHein Yyactn napyca. bnus ruka dakTuyeckuin yron aTaku,
HaobopOT, HECKOMbKO YMEHbLUAeTCS.

Takum obpasom, ecnu Obl Mapyc He :
UMEN CKPyYMBaHUS, TO €ro BEpPXHSAS
yacTb paboTtana Obl npu
3aKPUTUYECKUX  Yrmax atakm U
npakTU4eckn He ydactBoBana Obl B
co3faHuu OBUXYLLEen CUnbI.
OnbITHbLIN aKMNax MOCTOSIHHO
KOHTponupyeT n perynupyet
CKpyyMBaHMe napyca B 3aBUCMMOCTU
OT cunbl BeTpa M Kypca $XTbl C
NMOMOLLbHO OTTSKKM rvka n
nepemMeLLeHns HmxHero Gnoka ruka-
LUKOTa MO MOTOHY.

BnusHue mautbl. MauTta siBnaetcs
WUCTOYHMKOM obpasoBaHus
3aBUXPEHUNA, KOTOpble  OCOBEHHO
HebnaronpusiTHO CcKasblBalOTCsl Ha
dopMUpoBaHMM noToka Ha
noABeTPEHHOW  CTOpPOHE  napyca.
30ecb  BMXpeBOM  crieq  MadThbl
yMeHbLUaeT paspexeHue,
BCMEACTBME  4Yero  YMeHblUaeTcs
BefiM4nHa nogbemHoun cunbl. Kpome
TOro, cama MadTta obnapaet
JoctaToyHO  GonblwinM  No60BbLIM
COMPOTUBMNEHNEM.
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Bonblwylo ponb urpaet dopma MOMepeyHoro cevyeHusi MadTbl, OCODEHHO NnepegHeln ee KPOMKW, Ha
KoTopou dhopmMupyeTcst NOTOK. BaxkHo, 4TobObl Ha Kypce OeraeBuHA, korga axta nget nog yrrnom 25-30° k
BbIMNENbHOMY BETPY, BUXpEBasi AOPOXKa, CPbIBAKOLLIAsACA C NOABETPEHHOW CTOPOHbI MadyThl, nmena Obl
MUHUMarnbHYIO LWKPKHY. [apyc 3a mayTton napabonnyeckMMm nonepeyHbiM CeYeHWe M TYMNow KOPMOBOM
KpoMKow obragaet 6oree BbICOKMM a3pOAVMHAMWYECKMM KavyeCTBOM, YeM 3a MadToOn SMMMNTUYECKOro
ceyeHus (puc. 25). Hambonee onTmankeHbIM OKa3blBA€TCA BapuaHT MadTbl C MApyCcoM, 3aKpensieHHbIM
nepegHern LKkaTtopvHon 6nm3 ee NMOABETPEHHOW CTOPOHBI: kavyecTBO ero paboTbl Ha 40% Bbiwe, Yem
napyca c annuMnTUYecKOW MayTon. OTO MULIHEE CBMAETENbCTBO TOMY, YTO OTpuUUATENbHOE BAUsHUE
MauyTbl B OCHOBHOM pacnpoCTpaHsaeTCsa Ha NOABETPEHHYIO CTOPOHY napyca.

MauTa, nmetowwas 6onbLIoe NonepeyHoe cevyeHne, MOXeET CHU3UTb NOABEMHYIO cuiy napyca Ha 25% no
CpaBHEHMIO C NapycoMm, nocTaBrneHHbiM Ha wTtare. OcobeHHO Benvku MnoTepu NOgbEMHON CUMbl Npu
NMoCTaHOBKE Mapyca Ha penbCce C NON3yHKamu, Koraa B Lienb MeXAy MayvTon M napycom nepeTtekaet
BO3yX C HaBETPEHHOW CTOPOHbI Mapyca B obnacTb nuMka paspexeHus Ha MOABETPEHHOW CTOpOHE.
HeyaayHbl MauTbl LMAMHAOPUYECKOrO cedeHusi, 6e3 CyXeHus K TOmMy: B BEepxXHeW 4acTu OTHOLUEeHue
anameTpa MauTbl YMEHbLUAKLWENCs 34eChb LUMpUHE Napy CTaHOBMTCS Benuko. MoxeT okasatbes, 4To
YacTb napyca 6nm3 ganosoro yrna Boobuie He OyaeT yyacTBoBaTb B CO34aHMM MOOBEMHOW CUMbl, a
crnepoBaTernbHO, U TAM Ha Kypce 6engeBuHa,.
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Hanbonbluee pacnpocTpaHeHue Ha SxTax nonyyYvnm MadvTbl, UMetLLMe OBarnbHOe MonepeyHoe ceveHue,
C COOTHoweHnem okono 3:2, obecneuunBatollee GonbLIyO NPOAOIMBHYIO XeCcTKocTb. KannesuaHble K
Aapyrne Tunbl o6Tekaemblx npodunent LenecoobpasHbl TOMbLKO B TOM Criyyae, ecnu madTa BpaliaeTcs
ANS YCTAHOBKW NOA HavBbIFOAHEWLLIMM YrIOM K BbIMNENbHOMY BETPY MpW nepemeHe ranca. Takumu
MauTamm cHabxatT 0bbl4HO Byepa n kaTamapaHsbl.

2.3 ®dopma napyca u KOHTPOJIb 3a Helo.

Monepe4Hbin npodunb napyca. OCHOBHLIM (DaKTOPOM, BNUSAIOWLMM Ha BEMUYUHY as3pOAnHaMUYECKUX
CWN Ha napyce 1 ero TAroBble XapakTePUCTUKN, SBNSIETCS ero npodune, T. €. hopma 1 pasmepsb! "nysa".

Ha puc. 26 npeacTtaBneHbl NONsipbl YETbIPEX KECTKMX Moaenen 6GepmyackMx napycoB, UMEHLLMX
aspoauHaMmu4eckoe yanuHeHue A=4 un paccTosiHue MakcumanbHOM rnybuHbl "ny3a" OT nepegHen
wikaTopuHbl, paBHoe 1/3 xopabl. OT peanbHbIX NapycoB MOAENW OTAMYAnNUCh elle OTCYTCTBMEM Yyrna
CKPY4YMBaHMSA U NOCTOSTHCTBOM OTHOCUTENBHOM rNybuHbl "ny3a” no BbicoTe.

Ha nongpax (puc. 26) BMAHO, YTO C yMeHblleHveM rnybuHbl "ny3a" kayecTBO mapyca Bo3pacTaeT
Bnarogaps cHwkeHuto KoadduumeHTa NoboBoro conpoTnBneHns (MoKasaHo ropM3oHTaNbHOW CTPENKON).
MakcumanbHas nogbemHas cuna napyca, HaobopoT, yBenMuMBaeTCs MO Mepe yBenuyeHus rnyouHbl
"ny3a" (NokasaHO HaKMOHHOW CTPEIIKON).

MocmoTpuM Tenepb, kaknum ob6pasom MoryT ObiTb peann3oBaHbl Ka4ecTBa NapyCcoB B 3aBMCMMOCTMU OT KX

npocomns. [lMpegnonoxum, 4TOo sXTa MAeT Kypcom 6GenmgesuHg nog yrnom P= 30° k HanpasneHuo
BblMNenebHoro Betpa. OueBMaHO, HaMbonbLUy TAry AacT TOT Napyc, KacaTenbHas K nonspe KoToporo -
nepneHankynsap K NMHUM NyTn saxTbl (CM. puc. 24) 6ygeT oTCcToATb OT Touku O ganblie nogobHbIX xe
KacaTenbHbIX K Apyrim nonsipam. B gaHHoM cnyyae Hambonbluylo TAry uMeeT napyc C OTHOCUTENbHON
rnyouHon "nysa" f/b=1/10. OgHako HeTpyAHO 3aMeTWUTb, YTO BbIUMPbIW B TsAre 3Toro napyca byger
MUHUMarbHbIM MO cpaBHeHMIO ¢ Bonee nnockum napycom, umetowum f/b = 1/15. B 1o e Bpems, 6onee
"nysatbi” napyc (f/b = 1/10) gaeT 3HauMTENBHO GONbLUYIO NOMNEepeyYHyto cuny apenda, yem napyc c f/b =
1/15. Toatomy Hebonblloe npeumyLlecTBo Oonee "ny3atoro” napyca MoOxeT ObiTb peanu3oBaHO Ha
naBMpOBKe TOMbKO B criabbivi BeTep, Korga abconoTHas BenuuvMHa cunbl gpenda 6yaeTt Hesenvka. B
CBEXWW BeTep MraBaHMe C TakuMm MNapycoMm conpoBoxaaeTcs 60oMnblUMM KPEeHOM W COOTBETCTBEHHO
AONOMNHUTENBHBLIM COMPOTUBIIEHWEM OBWKEHMIO, TaK YTO B KOHEYHOM CYeTe BbIUrpbilla B CKOPOCTU He
nony4mTcs.

Ewe 6onee "nysatble” napyca f/b=1/5 n 1/4 Ha kypce 6egeBnHA HE TONbKO HEe AT YBENUYEHUST CUMbI
TAMWM, HO M OTNNYAKTCSA HaMHOro Oonbllen BenuuuMHOM cunbl gpendpa. OgHako 6Gonee BbICOKWUI
KO3(bhMUMEHT MOABEMHON cunbl "My3aTtbix" MapycoB MOXeT ObiTb peanusoBaH Ha Apyrux, 6onee
MOMHbIX, Kypcax Mo OTHOLLUEHWIO K BETPY: HanpuMmep, Ha Kypce randBuHA, Korga nogbemHas cuna gaet
HanbOonbLUYIO COCTaBMAILLYIO HAa HanpaBrneHue ABwkeHus (CMm. puc. 24, 6). B npakTtuke MOpPCKUX rOHOK
3TO KayecTBO "ny3aTtbiX" MapycoB ucnonb3yeTcd bnarogapsi CMEHe Ha MOSHbIX Kypcax NaBUPOBOYHbIX
nepeaHuX NapycoB Ha ApudTepreHyto, 6nynep unm cnmHakep.

CnepgyeT 3aMeTuTb, YTO MpeumyLLecTBa "ny3aTbix” NapycoB MOryT ObITb MCMNOMNb30BaHbl B OCHOBHOM MpU
cnabbix BeTpax, Korga CKOpOCTb AXTbl MPSMO MponopuuoHanbHa cune Taru. B cunbHble BeTpa, Korga
AXTa pa3BMBaeT CBOIO MpederibHYy CKOPOCTb NoA 0ObIYHBIMM NTaBUPOBOYHLIMU NapycaMu U garnbHenwee
NnoBbILLIEHME TAMM MPakTUYECKM He YyBenuumBaeT CKOPOCTb, MOCTaHOBKa "nysaTbiX" MapycoB He AaeT
achdekTa. Bonee Toro, Gonblwas cuna gpenda "nysatoro” napyca obycnoenuBaeT OONbLUMIA KPEH U
apernd 1 COOTBETCTBYIOLLLEE NOBLILLEHWE COMPOTUBMNEHUS BOAbI ABWXKEHUIO AXTbI.

B kayecTBe OCHOBHbIX (NTAaBMPOBOYHbIX) MAPYCOB AN cpeaHero BeTpa (2-4 6anna) npUMeHsIOT napyca c
"nyzom" f/b=9-10%. Ona cnaboro BeTpa BbirogHbl 6onee "nysatbie” napyca - f/b no 12%, a npu BeTpe
Honee 5 6annos. - napyca ¢ "nysom" He 6onee 6% (f/b=1/17 -1/25).

B roHkax sXTCMEHbI LUMPOKO MOJSb3YTCA Pas3nUYHbIMKM Cnocobamu perynmpoBaHus BenuUMHbL "ny3a”
napycoB B 3aBWCUMOCTM OT cunbl BeTpa. OCOOEHHO 3TO OTHOCWUTCSl K HacTpPOWKe rpoTa, Tak Kak no
npasunam |IOR 3ameHa ero BoO BpeMsi FOHOK He [JONYCKaeTCsl, a BETPOBbIE YCNOBUS MOTYT U3MEHSATLCS B
OOBOMbHO LWMpoknx npeaenax. OCHOBHbIMW CcpeacTBamMu perynupoBaHus "ny3a" rpota sBnsTcA
NPOAONbHbLIN N3rMbG MauyThbl, HATSHKEHME LUKATOPUH (OTTsKKa K3HMHIXaMa v rpoTa-LUKOT), YNnoLwaroLwmi
pud, HaTSKEHME TUKa-LIKOTa W MNOSIOXeHWe ero Grioka Ha MOroHe Mo LWWMPUHE SAXTbl, OTTSKKA TUKa.
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MpoJonbHbIA M3rMb MauTbl NO3BOMSET KOHTPONMPOBaTb ABE BEpPXHWE TpeTu napyca, B TO Bpems Kak
apyrve cpencrtea adheKTUBHbBI NPU U3BMEHEHUU NPOdUns y rmka.

B cnabein BeTep, korga BaxxHO UMETb rpoT Hambonee "nysaTbiM", MadTa AOMmkHa ObITb NPAMON, rpoTa-
LLKOT M OTTSDKKY IMKa BbIOUparloT He 40 KOHUA, OTTskka KaHmHrxama pactpasneHa. bnok Ha noroHe ruka-
WwkoTa nepemeLuatot oT [l B CTOPOHY HaBeTpeHHOro 6opTa; rmka-LKoT BTYryo He BblOMpaltoT.

Ons ysenuyeHns "nysa" crakcens nunv reHym 6nok (kuny) ctakcenb-KoTa nepemeLlatoT Bnepea n onuxe
kK OMN axTel. Mpn aTom "ny3o" nepemellaeTcs Bnepen, HaTSKeHWE 3adHEN LUKATOpPMHbI ocnabnseTcs,
3a30p Mexay rpoToM U CTakcernem yBenMynsaeTcs.

C ycuneHuem BeTpa MauTe npuaaloT M3rmb C BbINYKNOCTLIO, HaMpaBneHHOW Brepen, yBenuimsas
HaTshkeHue axTepwTara (npu ocHactke Tvna 3/4 vnu 7/8) nunu perynupys HaTsXXeHUe NPOMeEXYTOYHOro
wrara n OGakwTaroB (Npu TONOBOM oOcHacTke). brnarogaps a3Tomy wusnuwek napyca ybupaetca B
obpasoBaBLUMIiCA cepn Y NepeaHer LWKaTopuHbl, "Ny3o0" CTaHOBUTCHA MeHbLUE U nepemMeLLaeTca bnwke K
MauTe. OTTSKKY KaHMHIXaMa, rpoTa-LIKOT M OTTSKKY MMKa Bbibupato BTyryto; Orok rvka-ukoTa cMmeLatoT
no MOroHy Ha noaBeTpeHHbI GopT. LUkoTel BbiOMpatoT Gonee Tyro, Yyem B cnabein BeTep. [pu
HeoOxoOMMOCTM caenaTb napyc euwle 6Gornee MMOCKUM B HWXKHEW 4YacTu OepyT ynnowawwmin pud,
MCMNonb3ys MOBEPChI, PACNONOXeHHbIE BOMN3N rvka.

Mpodunb reHyn MoxeT GbiTb caenaH 6onee NNOCKUM Npu NepeaBuxeHUn Brnoka cTakcenb-LLUKOTa Hasad
1 K 6opTy BOnblUEM HaTSKEHUM NepeaHel WKaTOpUHbI. 3HAaUMTENbHOE BIUAHME Ha NPOdUIlb NEpPeaHnX
napycoB OKasblBaeT HaTsKeHWe wTara: afns Toro 4Ytobbl napyc cran Gonee NnockuM, HeobXxoaumo no
BO3MOXHOCTM NIMKBUANPOBATbL Nporvb wwrara.

Bonblwoe BAMAHWE Ha TAroBble
XapaKTepUCTUKM napyca Kpome
BenMYuHblI  "nysa"  okasbiBaeT
MECTO MOJIOXKEHMS MaKCMMarbHON
BbIMYKMOCTU oT nepegHew
WwKaTopuHbl. Ha puc. 27 nokasaHo
pacnpegeneHve paspexeHus Ha
NOABETPEHHOW CTOPOHE >KEeCTKOM
MoAenu napyca ¢ OTHOCUTEIbHOW
BenuymnHon "nysa" f/b =0,188 npwm
OTCTOSIHUN MakcumarnsHoro “nysa"
Ha 40 n 60% xopabl OT NepegHen
KPOMKWM 1 npu yrne atakm a = 15°
(xapakTepHbl "npoBan” Ha antope
AaBrneHus SABMsNUCA CNeaCcTBUEM
pa3BUTOrO BMXPEBOrO My3bIPsi - CM.
puc. 21). Kak Bugum, B cosgaHum
OBWXKYLLEA Cunbl [MaBHYH pPonb
urpaeT nepefHas 4vacTb napyca,
roe KOHUEHTPUPYETCS paspexeHne
y napyca c "nysom",
pacrnonoxeHHbiM Ha 40% xopabl
OT nepegHen wkatopuHbl. Korga
Xe "ny3o" cmelleHO K 3agHen
LKaTOpUHe, 06racTb paspexeHns
oXxBaTblBaeT W 3afHIK 4acTb
npocuns, BCneacTBue yero
yBenuuuBaeTcs coctasnsowas R,
HanpaBrieHHas MNPOTMB ABWXEHUS
AaxTel. Takum  obpasom, npu
cMeweHmn  "ny3a" K 3agHen
LUKaTopuHe adhpekTUBHOCTb
napyca CHWXaeTcst Kak B
pesynbTate nageHusi NO4bEMHOMN
cunbl B nepefHen 4yactu napyca,
Tak U B pesynbTate pocTa cun

48



COnpoTuBIIEHUA, TOPMO3ALLKMX XO4 CcydHa.

JlaBupoBOYHbIE Mapyca LWbLIOT C MakcMMmanbHoW rnybuHon "nysa", pacrnonoXeHHOW OT nepenHewn
WKaTopuHbl Ha paccTtosHuu oT 35-40% wupuHbl napyca b gna nnockux napycos, oo 40-50% b ana
©onee NosHbIX.

Bo Bcex nonepeyHbiX CeyvYeHusix MakcumanbHas rnybuvHa "nysa" gormkHa HaxoguTbCA B YKa3aHHbIX
npepenax. [1osToMy No mMepe yBenuyeHus LWMPWHBLI Napyca no HamnpaBneHWIO K MKy COOTBETCTBEHHO
yBenuumBaeTcs 1M abconoTHaa BenuumHa "nysa". Y ruka Ha obesBeTpeHHOM napyce "ny3o" obpasyeT
"MeLuoyek”, KOTOpbIV B CUIbHbIA BETEP MOXHO ybpaTh B cKaTKy ynnoLiatoLiero puda.

®opma napyca. C TOYKM 3peHMsi aspoavHaMUKWM Kpbina Hawbonee BbIrogHbIM Obln Obl Mapyc c
ANNUMNCOBUAHOM BepxXHen 4acTblo. MIMEHHO B ero BepxHenm 4YacTu 00pasyloTcss MOTOKM BO34yxa,
nepeTekawLLlero ¢ HaBeTPEHHON CTOPOHbI Ha MOABETPEHHYI - B obnactb paspexeHus. B pesynbTate
BO3HMKAIOT BUXPU, CPbIBAIOLLMECS C KPOMKM napyca M yxoAsduive B MPOCTPaHCTBO. OTU BO3MYLLEHUS
TpebyloT 3aTpaT KMHETUYECKOW SHeprum BeTpa, KOoTopble BblpaxawTca B pocTe  obuiero
a9pOaUHaMMYECKOrO COMPOTUBIIEHNS CyAHaA B BUAE COCTaBMSOLWEN MHOYKTMBHOIO COMPOTUBIIEHNS.

O4eBngHO, 4YTO HaMBOMNBLLUUM MHAYKTUBHBIM COMPOTMBEHMEM obnagaeT YeTbipexXyronbHbIn radenbHbIN
napyc, y KOTOPOro nepeTekaHue BO34yxa MPOMCXOAMT MO BEPXHEN W HWXKHEN LUMPOKUM KPOMKaM.
MoaTomy KO3a(hPULMEHT NOABLEMHON CUIbl 34ECh PEe3KO NagaeT (CM. puc. 8).

Y napyca ¢ annuMncoBuaHON BEPXHEN YacTblo BENUYMHA NOABEMHOMN CUIbl U3-3a MMABHOTO YMEHbLLEHWS
nnowiaam napyca y BEPXHEro KoHua Takke nnaBHO ybbiBaeT. bnarogaps aTOMy nnaBHO ybbiBaeT u
WHTEHCUBHOCTb NEepeTEKaHNA BO3adyxa Yepes3 KPOMKU, HE NMPOUCXOAUT MECTHOIO M3MEHEHMWS yrna aTtaku 1
KoadhmumMeHTa NOABEMHON CUSbI.

C}, MonbiTka Npnbnnante opmy napyca
1.6 K ANIMNCOBUAHOM npw
CYLLECTBYHOLLMX OrpaHN4yeHUsIX
LUNPUHBI danosom [OCKM n
3NacTMYHOCTM MadThl Gbina caenaxa,
Hanpumep, Ha AHTMNIACKOM
ABeHaguatuveTposuke "flanoHxat" -
npeteHgeHte Ha Kybok Amepuku
1980 r.: BepxHAs 4acTb MaudTbl Ha
Hem ©Oblna  CUNBHO  U3OrHyTa.
McnblTaHns B a3poAnHaMU4eCcKon
Tpybe nokasanu, 4TO rpoT C FHYTON
Mayton paeTr npumepHo 10-30%
yBENMUYEHNST OBWXYLLEN Cumnbl Mo
CpaBHEHUIO C OObIYHBEIM BEpMyACKUM
napycoMm Wnu yBeNIM4yeHWe CKOpPOCTU
naBupOBKM Ha BeTep nopsiaka 4%.
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Y TpeyronbHOro napyca OCHOBHas
nnowans n, cnepoBarernbHo,
Harpyska cocpefoTodeHbl B HUXHEN
Tpetn. o mepe npubnmxeHus K
danosomy  yrny  nnowagb U
nogbeMHass cuna yb6bIBalOT, 4TO
COMpOBOXAAaeTCs COOTBETCTBYOLLMM
YMEHbLUEHNEM CKOpPOCTU n
¢hakTuyeckoro yrna aTakum napyca K
CxHaGerarou.\emy MOTOKY. Bnuns
0,2 04 0,6 08 1 1,2 chanoeoro yrna Takke ycunueaetcs
oTpuuaTensbHbln ~ 3MEKT  MayThl
MOCKONbKY pa3Mepbl €€ CeYEeHUs YBENnuMYMBAalOTCS OTHOCUTENbHO XopAdbl napyca. OKCNepUMEHTHI
nokasanu, 4To ecnu cpesatb 6epmyackuit napyc Ha 15% BbICOTbI OT BEPLUMHbI, TO NMPaKTUYECKN ero Tdra
He yMeHbLUMTCA.

0.4

0,2
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CyLLeCTBEHHOE BNUsIHME Ha XapaKTEPUCTUKU Napyca OkasbiBaeT aspoaMHaMuyeckoe yariMHeHne napyca
(OTHOLWIEHME OSMHbI NepeaHel WKaTOPWHbI) K ero cpefHeil xopae, USMEPEHHON Ha MOMOBUHE BbLICOTHI,
Wnv OTHOLLEHWE KBagpaTa BbICOThI Mapyca v ero nioliagu.

Ha puc. 28 npeacraBneHbl nonsipbl TpeX NapycoB pas3fvMyHOro YANUHEHWst - OT A= 1 0o 6, nmeromnx
oamHakoBoe "nys3o" f/b=7,4%. CpaBHuBas nonspbl MOXHO 3aMeTUTb, YTO npu yrne ataks a = 10°
HaVBbICLLYIO a3poAnHaMMYecKy Cuny aeT napyc ¢ MakCMmarnbHbIM yanvHeHveM A= 6. 3TOT xe napyc
UMeeT HauBbIrOAHENLLIEE HamnpaBreHne a’3poanHaMUYECKON Cunbl ANs NOMy4YeHUs MakCUMarnbHOW TAru
Ha Kypce 6engeBuHA.

AspoauHamuyeckas cuna Ha napyc umeroLem l= 6 pocturaet makcumym npu a = 15°, 3atem nagaer.
Mpwn yrne ataku okono 35°, T. €. Ha NOMHbIX Kypcax, 3aMeTHOEe NPeMMyLLLEeCTBO nony4van 6onee wmnpokme
napyca, umetorime A= 1. Takum 06pasoM, MOXHO caenaTtb BblIBOA, YTO Napyc ¢ 6onbluvM yannHeHnem
npu nepexone sIXTbl Ha MOJHbIA KypC CTAHOBUTCSI MeHee BbIrogHbIM. Ha Kypce nonHbi GakwTar,
Hanpumep, Oonee ObICTPOXOQHOM MOXET OKal3aTbCA $£AXTa, OCHALLEHHas LWWPOKUMK radoesibHbIMU
napycamum c yanuHeHuem okono 1. BoT noyemy HecmoTpsi Ha oOulenpusaHaHHOe MPeMMYLLECTBO
OepMyackux napycoe, radernbHble Napyca AOBOJSIbHO YacTO MPUMEHSIIOT HA MOTOPHO-NAPYCHbIX AXTax, y
KOTOpbIX Napyca MCMOob3YTCS NPENMYLLECTBEHHO NPU CUITbHBLIX BETPaX U Ha MOMYTHbIX Kypcax.

Y GOnbLUMHCTBA COBPEMEHHbIX SIXT N1aBUPOBOYHbIE Mapyca MMEeHT OTHOLLEHME AMWH WKaTopuH oT 3 Ao 5;
napyca Ans MNosHbIX KypcoB - ApudTepbl, 6Gnynepbl U CNHaKepbl LULIOT C COOTHOLLUEHUEM LLKATOPWH,
6nM3kMm K 1.

I'Ipep,enom ana ncnonb3oBaHMA nNapycoB 6onbLuoro YOAITNMHEHNA ABNAETCA OorpaHn4eHHad OCTONYMBOCTb
AXT, HEe no3Bolidllaa 4Ype3dMepHO MNOBbiWaTb MNOJioXKeHne L|,|_|. bonee Bbicokas NapyCHOCTb Tpe6yeT
TakXe paHroyrta OonbLUero ceveHusi, 4To npuBOAUT K pacnpoCTpaHeHU BIIMAHUA MadTbl Ha 60]'IbLuyIO
YacTb nnowagu rpora.

2.4 BsaunmopeunctsBue napycos.

Mbl paccmatpuBanyM OCOBGEHHOCTU - a3poAUHAMWKM OAMHOYHOTO napyca Kak Kpbifia C TOHKUM
nornepeyHbiM npodunem. BonbLIMHCTBO AXT, OAHAKO, OCHALLEHbI NO KpanHen Mepe ABYMS napycamu -
rpotom n crtakcenem. lockonbky oba napyca pacnorioxeHbl B HENOCPEeACTBEHHOM 6nu3ocTu apyr oT
Aapyra n obTtekalTcs OgHMM NOTOKOM BO3AyXa, TO €CTeCTBEHHO MPeanofioKUTb Hanmmume Ux B3auMHOro
BINUSHNS.
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[lo HepaBHero BpeMeHW cpeauM SAXTCMEHOB MONb3oBanacb MONyMsiPHOCTbIO Teopusi BeHTypwy,
3aMMCTBOBaHHas u3 aBuauun. CornacHo 3ToW TEOPUWM, OCHOBHbIM Ha3HAYEHWEM CTaKCensl cuMTanochb
CO3[aHue LWenu - conna Mexay CTakcenem u rpoToM, BXOAsS B KOTOPY, MOTOK BO34yXa yBenuuuBaeT
CBOK CKOPOCTb, CMOCOGCTBYS TEM CaMbIM MOHWXEHWUIO OaBfIEHUs Ha MOOBETPEHHOW CTOPOHE rpoTa,
ocobeHHO B palioHe, rae napyca nepepbiBaloT Apyr Apyra. B pesynbrate gomkHa yBenuymMBatbCs
aspoavHaMu4eckas cuna Ha rpoTe.

B HacTodwee Bpemsi B3aMMOOEeNCTBME MapyCOB pacCMaTpuBaeTCs Ha OCHOBAHMU BUXPEBOW Teopuu
Kpbla - NCXOAst U3 HanNM4us LUMpKynsaumMm Bokpyr obomnx napycos (puc. 29). OcHoBHas porb B nape rpor -
cTakcenb NPUHAANEXWUT CTakcento. beccnopHo, 4YTO BO34yx, MPOTEKaLWMN B LWenM Mexay rpoTom U
cTakcenem, MMeeT MOBbIWEHHYI0 ckopocTb. O4HAKO 3TO Npexae BCEero CkasblBAaeTCA Ha CKOPOCTU
noToka, obTekaloLlero MOABETPEHHYK CTOPOHY CTakcens. YacTtuubl BO3gyxa, BbIpbIBasiCb W3 LUenu,
yBrnekawT ¢ cobon BO34yX C MOABETPEHHON CTOPOHbI CTakcens nogobHo axekTopy. COOTBETCTBEHHO
yckopsieTCs MOTOK BAOMb BCEN MNOABETPEHHON MOBEPXHOCTW CTakcens, YBenuMuuMBaeTCs LMPKyNAuns
BOKpPYr ero npoduns n Bo3pacTtaeT aspoanHammnyeckasi cuna. M 4to ewle BaxkHo - napyc MoxeT paboTaTb
6e3 cpbiBa NoTOKa Ha BOMbLUMX yrrax aTtaku.

Bbi3BaHHasi CKOPOCTb (NonepeyvHasi cocTaBrnsAoLwWas BCreACTBUE UMPKYNALUM) Y NepegHen WKaTopyHbI
rpota yBenuuuBaeT yron aTaku, nod KOTOPbIM MNOTOK HaTekaeT Ha cTakcenb. bnarogaps atomy
aspoauHaMuyeckas cuna pacteT W OTKNOHSeTcs Bneped - Ha 6onee BbirogHbin yron. Ha kypce
BGengeBunH, K CrioBy ckasaTtb, 60MbLION reHya3ckuin ctakcens gaet Ha 30% 6onbluyo OBUXKYLLYIO CUny,
4yeM rpoT, 1 Ha 45% MeHbLyto cuny gpenda.
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poT paboTaeT B o6racTtv MoToka, OTKIOHSEMOrO BbI3BaHHBIMU CKOPOCTAMW Yy 3adHEN LUKaTOPWHBI
cTakcernsi. To NPUBOAMUT K YMEHbLUEHMWIO yria ataku rpota. OgHako BO3AyX, OTPaXKeHHbIW OT CTakcens,
Kak Obl MpUnMMNaeT K NOABETPEHHON NOBEPXHOCTM rpoTa, Gnarogapsi Yemy npenoTBpallaeTcs OTpbiB OT
Hee NorpaHNYHoro Cros.

CTakcenb BnUAET M Ha MOSOXEHWE KPUTUYECKOM TOYKU: OHA MepeMeLlaeTcsl ¢ HaBeTPEHHON CTOPOHbI
MayTbl Gnvke K ee nepegHen kpomke. B pesynbTaTe yMeHblUAeTCss CKOPOCTb MOTOKa C MOABETPEHHOM
CTOPOHbI TPOTa U CUNBbHO CHWXAETCsl MWK paspeXXeHns y nepenHeit LWKaTtopuHbl. MoaTomMy TeHAeHUUs K
OTpbIBY MOrpaHWYHOrO Ccriosi M 00pasoBaHMI0 3aBUXPEHMiA Ha rpoTe ocnabesaeT, napyc Goree
adhekTMBHO paboTaeT Ha GonbluMx yrnax aTaku, Yyem 6e3 cTakcensi. Ckopee 3TUM, a He YCKOpeHUem
MoToKa B LUENV MexXay rpoTOM U CTakcernem, no Teopun BeHTypu, MOXHO OBGBACHWUTL MOMNOXUTENbHOE
[eicTBue cTakcens Ha paboTy rpoTa.

Yem Gonblue BbIOUpalOT cTakcesnb, TEM MeHblUe CTaHOBUTCS Pa3HOCTb AaBMEHWIn Ha MOABETPEHHON U
HaBeTPEHHON CTopoHax rpoTa. Korga oOHM cpaBHAKTCH, BbiNyknas d¢opMa napyca yXe He MoXeT
noadepXxvBaTbCsi - napyc 3anonackueaet. [ockonbKy cTakcenb Gonee adekTUBeH, Yem rpoT, U aaet
MEHBLUYIO KPEHSILLYI CUMy, TO 3KUNaXW KPENCEPCKO-TOHOYHbIX SIXT yAensT 6ornblioe BHUMaHWe
nonbopy cTakcenen [Ans pasnMyHbIX KYpCOB UM Cunbl BeTpa. B roHkax npu ycuneHun BeTpa
uenecoobpasHo yMeHbLIaT NoLaab NapycHoCTM pudreHneM rpota npofaosikas No BO3MOXHOCTM HECTU
cTakcenb. Ha oTaenbHbIX nopbiBax KPEH MOXHO YMeHbLUaTh, MOTPaBnvMBas rpor.

Mockonbky [MpaBuna obmepa [0R
reHys NPsSIMO  HEe  OrpaHUYMBalOT  AJIMHY
HIDKHEW LUKaTOPUHbI CTakcenen, To
0BbI4HO CTapalwTcsa WUTb WX C

MakcumarnbHbIM nepekpoem
(3axogom  cTakcenss  3a  MauqTy).
CyluecTBytoT, ofHako, BMOSHe

onpederneHHble npeaens Nepekpos,
Janee KoTOpbIX Mapyc TepsieT CBOH
3P PEKTUBHOCTL n Ha4ynHaeT
oTpyuaTtenbHo BnUATL Ha paboTy
rpora.

Mpexge Bcero ato obecneveHuve
ONTUManbLHOrO  yrna  YCTaHOBKU
cTtakcenst otHocutenbHo Al AXThl,
_ _ ) KOTOPbIA paBeH Ans NaBUPOBKM 12-
i | = 7 = 18°. OT0 TPYAHOAOCTUXMMO Mpw

' '\ | 'l BOoNbLIOW AMMHE HWKHEWN LUKaTOPWHbI
o — cTakcens " CpaBHUTENbHO

[1]3.111}&1 OpT DTTHH{KET_H HeGOoMbLION WKMpUHEe nanyGbl SXThl.
Kak npaBumno, Knnbl CTakceb-LUKOTOB

Bapﬁepa yOaeTcs pa3MecTUTb MPU HECKOIbKO

MEHbLUMX Yyrnax ycTaHOBKM napyca -
9-12°. Mo aTtomy Npu cnuLLKom "ny3aTom" cTakcene BO3MOXEH CTOK NMOTOKa BO3JyXa C HEro Ha NepeaHIon
LUKaTOPMHY rpoTa W 3aronackvBaHue ee no Bcel BbicoTe. Kpome TOro, BO3MOXHO CUIbHOE CKpy4MBaHue
CTakcens: B BepxHel YacTv BeTep OyaeT BblagyBaTb U3 Napyca v OH nepecTtaHeT paboTaTb.

Ans perynnupoBaHus NOMOXEHWUS KM CTaKCerb-LKOTOB B 3aBUCMMOCTWN OT BENWYUHBI CTaKCcens u Kypca
OTHOCUTENbHO BeTpa WCMONb3YT chneunanbHbli danblbopT n3 meTannuyeckoro yrrno-6yns6osoro
npocunsa ¢ 60nbLIMM YMCIOM OTBEPCTUIA WUIN KPENST KUMbl HA NEePeABWKHbIX MON3yHaX, CKOMb3ALMX MO
npoyHoMmy nanyb6Homy penbcy. [pyM HacTpomnke cTakcens CTaparTCsi MONy4YMTb PaBHOMEPHbIN 3a30p
MexXay rpoToM U cTakcernem Mo BCen BbICOTe M "My30" cTakcens, CMeLleHHOe K nepeaHen LLuKaTopuHe.
Mpu nNepemelleHnn Kunbl BNepeq TAra LKOTa CulbHee HaTArMBaeT 3a4HIoOK LWKaTopuHy. B pesynbtaTe
"ny3o" yBenuymMeaeTcs Mo BCen nnoLwiann, napyc MeHbLUe CKPy4YMBaeTCs, HO BO3MOXHO 3aBopayvBaHue
3agHeln WwkatopuHbl Ha BeTep. [pu nepemMelleHMn kunbl Ha3ad, YBENMUYMBAETCH HATSIXKEHWE HUDKHEN
LIKaTOPWUHbI; HaTsXKeHne 3adHen LKaTopvHbl OyaeT HedOCTaTOYHbIM, NapyC CUIIBHO CKPYTUTCH U MOXET
3anornackmsaTb B BepxHeW 4YacTu. VHorga noresHo NPUMEHUTb AOMOMHUTENbHYI0O CHAcTb - OTTSXKKY
wkoTa (puc. 30) onsa ocaxunsBaHWs 3afHeW WKaTOpuHbL. Beibpas BTYryto napyc no HMWXHen LkaTopuHe 3a
LLKOT, C MOMOLLbIO OTTSXKKM AOBMBAIOTCA HY)XHOFO HaTSHKEHWs 3agHEN LUKaTOpPWHLI 1 MonoxeHus "nysa”
no LWKWPUHE napyca, YCTPAHSAIT CUIbHOE CKpydvBaHue. [paBUNbHO OTPErynMpoBaHHbIM CTaKCerb
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JOMMKEH faBaTb MOTOK BO34yXa, HamnpaBfeHHbI MO KacaTenbHOW K MOBEPXHOCTM rpoTa U npwu
npuBeOeHUN SXTbl 3anonackMBaTb cpasy Mo Bcel BbicoTe. XOpOLWYyH Cryxby npu HacTpolke MoryT
okasaTb MHOMKaTopbl (CM. puc. 22-23).

Bonbluoe BNusHME Ha MOMHOTY CTaKcens okasbiBaeT nporu6 wrara. YeM cunbHee npu ycuneHun Betpa
npormbaetcsa wrar, TeM Gonblle cTaHOBUTCA "My3o" napyca M OH HauyvMHaeT 3adyBaTb Ha rpoT. B
N3BECTHOW Mepe Npornb KOMMEHCUPYETCs crneumnanbHbiM PackpoeM CTaKCens C BbiMyKIOCTbi0 B HUXKHEN
YyacTu nepeaHei LWKaTOPUHbI M BOTHYTOCTbIO (OTpULATeNlbHbIM ceprioM) B BepxHei. MHorve sxTbl 3a
py6exxom cHaGXalT MOLLHbIMU TMAPABAMYECKUMM, BUHTOBBLIMM YCTPOWCTBAMW WAW TansiMu Ans
YBENUYEHUS HATSXKEHUS axTepluTara 1 Aaxe HakroHa MayTbl Hasag.

2.5 JloboBoe conpoTuBNeHne AXThbl.

BnusaHne nobosoro (BO34yLUHOrO) COMNPOTUBAEHMS SXTbl HA €€ XOOOBble KayecTBa MCKIIYUTENbBHO
Benuko. Ha kypce 6ergeBung npu Betpe 4 6anna Ha npeogoneHne BO3QYLUHOrO COMPOTUMBIEHUS SXThI
3aTpadvBaeTCs OKOSI0 OAHOM TPETU CuMbl TArK, passBmBaemon napycamu. [1oaTomy CHuxeHue nobosoro
COMPOTUBIEHNS TaK XKe BaXHO, KaK U CHDKEHUE CONPOTMBIIEHUS BOAbI.

B obwem BanaHce BO3OyLUHOMO COMPOTUMBIIEHWS Ha AONI0 MApycoB W paHroyta npuxoamtcsa 70-78%,
Takenaxa - 3-5%, kopnyca- 15-18%, skunaxa- 4-6%. [MockonbKy OCHOBHYK pOfb WrpakwT napyca u
PaHroyT, pacCMOTPUM NPUYHNHDI, o6ycnoanv|Barou.|,|/|e nogasrieHne Ha HKUX CuUI conpoTuBeHUA.

BosgywHoe conpoTuBneHwe, kak W CONpOTMBIEHME BOAbl, CYMTAOT BO3MOXHbIM pas3genntb Ha
HECKOJTbKO KOMMOHEHTOB. [1ns napycoB ux ABa: MHOYKTMBHOE COMPOTMBIIEHNE N CONPOTUBMAEHUE POPMbI
(vnn npoduneHoe). Kak Mbl yXe roBopunu, WHAYKTMBHOE COMPOTUBMEHUE SBNAETCA Hen3bexHbIM
CneacTBMeM AEWCTBUS Ha napyce aspOAMHaMMYecKkor noabemHou cunbl. [1o mepe pocta ckopocTu
BbIMMENbHOro BETPa U COOTBETCTBEHHO BESMYMHBI NOABLEMHON CUMbl pacTeT U BENNYNHA MHOYKTUBHOIO
conpoTtueneHus. B cpegHun BeTep B obnactM onTuManbHbIX YrnoB artaks napyca (a = 5-15°)
WHAOYKTMBHOE COMPOTMBIEHMNE CYLLEeCTBEHHO Bbille COMNpoTMBREHNs dopMbl. MposiBnseTcs oHO B BuAE
ABYX BUXPEBbIX JOPOXKEK, CTEKAIOLLMX C HWKHEN LUKaTOPUHBI 1 6nn3 danosoro yrna napyca.

OcHoBHble hakTopbl, BAUAKOLLME HA WUHOYKTUBHOE COMPOTUBMEHUE,- aspofMHaMUYecKoe yANUHEHNE U
dopma napycoB, Yron CKpyyMBaHUsS W pacnpegerneHve "nysa" no BbicoTe napyca. Yem 6Gonblie
yaAnuHeHve napyca (T.e. YeM MeHblue OTHOCUTENbHO BbICOTbI Mapyca AfiMHa HWXKHEW LUKaTOPUHbI U
BEpXHeW 4yacTu napyca, 4epes KOTopble NPOUCXOAWUT nepeTekaHve BOo3dyxa U3 30Hbl MOBbLILLEHHOro
AaBIEHNS Ha CTOPOHY paspexeHust), Yem bnuke K popme annunca opma BEpPXHEN YacTu napyca, Tem
MeHbLUe WHAOYKTMBHOE conpoTtuerieHne. OT yrna cKpyyMBaHUA UM BenuuuHbl "nMy3a" B BepxHen 4actu
napyca 3aBUCUT BENMYMHA NOOBEMHON CUMbl U €e pacnpefernieHne Ha 3TOM y4yacTke. Y TpeyroribHoro
©epmMyackoro napyca B BEPXHEN 4acTu XenaTenbHO NonydYntb GOMbLUY0 NOABEMHYK CUNY Ha eguHULY
nnowaan, Yem Ha cepeamHe BbICOTbl MayTbl, MOTOMY YTO TOrga XapakTep pacnpeneneHus Harpysku
npuénuxaeTcsa K annMnTUYECKOMY KpbIy, UMEIOLLEMY MUHUMANbHOE MHOYKTUBHOE conpoTueneHue. Bot
noyemy B BEpPXHEW YacTM napyca 4acTo BbIKpamBalT C HECKOMbKO 6onbluvMM "ny3oM", a ckpy4mBaHue
napyca [onyckaeTcs NULb Ha He3HauuTenbHble yrrbl. Koprnyc axTel, B HENOCPEACTBEHHOW 6nmn3ocTn ot
KOTOPOro pacrofiaratloTCs HWKHWE LUKaTOPWHbI MapycoB, SABMSIETCS CBOeoOpa3Hol aspoaMHaMUYECKOM
Wwanbow, B U3BECTHON MepPe CHMXKaIOLLEN NepeTekaHne BO3ayxa Yepes HMKHNE LUKATOPUHBI.

MpodunbHOEe CONpOTUBMEHNE NapyCcoB, B CBOK 04epedb, MOXHO pasgenuTb Ha COnpoTUBMEHUE TpeHus
1 gaeneHust. ConpoTMBIEHe TPEHUS BbI3BAHO BA3KMMM CBOWCTBAMM BO3dyXa M MOAYMHSAETCA Tem Xe
3aKoHaM, YTO U COMPOTUBIIEHNE TPEHUS BOAbl, XOTA KOIMMULIMEHT KMHEMATUYECKON BA3KOCTM BO3dyXa B
860 pa3 mMeHblUe, YeM Boabl. HopManbHbIM PEXMMOM 0OTEKaHUSI NapycoB ABNAETCS TYpPOYNeHTHbIR, Npu
KOTOPOM KO3(pMLNEHT CONPOTMBMEHUS TPeHWs B BOSbLUOW CTerneHW 3aBWUCUT OT CTEMNeHW MagkocTu
nosepxHocTu. Bonee BopcuUCTble N UMEIOLLIME KPYMHYIO TEKCTYpy XnonyatoGymaxHble TKaHu obnagatoT
GonbLIMM COMPOTUBIIEHNEM TPEHWUSA, YeM raBCaHOBble WM OAKPOHOBble, OCOGEHHO MpPOMNUTaHHbIe
CMOJOMN.

ConpoTuBreHne TPeHWs MOBbILAETCA MNPU HanmuyuMM Ha napycax OOonbLIOro KonuyecTsa LUBOB,
nonepeYHblX MOPLUMH CKMadoK, pasfMyHbiX HalmneBoK. OcoBeHHO BaXHO MMETb nafkyld NoBepXHOCTb
6n13 nepeaHel WKATOPMHLI Napyca, rae BO3MOXHO NamuHapHoe obTekaHue U roe oopMupyeTcs NoTok
BOOJMb TMOABETPEHHOM CTOPOHbI Mapyca. Hanuyve 3gecb MOpPLUMH WM HAWMBOK criocobeTByeT
TypOynu3aumm noToka U ero OTpbIBY OT MOBEPXHOCTU Mapyca, B pe3yrbTaTe Yero nagaet nogbemMHas
cuna.
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ConpoTuBneHne gaBreHnst 3aBMCUMT OT POPMbI MOMEPEYHOr0 CeyeHns - Npodunda napyca n yrina ataku
€ro OTHOCWTENbHO BbIMNENbHOro BeTpa. O4yeBMAHO, YTO COMPOTMBIIEHWE MMOCKOW MMAAaCTWMHbI MpU
HyNeBOM yrrne atakv BoO (h/IIOrepHoM nosiokeHun OyaeT nomnHOCTbio 0bycrioBneHo TpeHumem. o mepe
yBENUYEHUs] yrna aTaku MOSBUTCA OOMONHUTENbHOE COMPOTMBIIEHME, KOTOPOE MpPW PacnofioXeHun
NNacTHbl MEePNeHOUKYNSPHO MOTOKy OyaeT MakcMMmanbHbIM W MOMHOCTbI  NPeAcTaBuT  cobon
conpoTtuBneHne aaesneHuin. Ecnu npm a = 0° koadppmumeHT conpoTuBneHms nnactuHbl Cx = 0,004 -
0,008, To mpn a = 90° Cx = 1,9. JT0 03Ha4aeT, YTO cOnpoTUBIIeHMEe AaBneHust moxeT B 250-500 pas
npeBbIlWaTbh CONPOTUBMEHME TPEHWUHA, OOHAKO BIMSHWE TPEHWUS Ha pexmm obTekaHus napyca u ero
NOABbEMHYIO CUNY 3acTaBNseT NapyCHbIX MacTEPOB IKUMAX AXTbl yAENATb Ka4yecTBY OTAENKU napycoB
AOCTaTO4YHO BOMbLLOE BHUMAHMWE.

ConpoTtuBneHne pJaBneHust napyca, umelowero "ny3o", npuM Manbix Yrnax artaku npeBbllaeT
COMPOTUBMEHME NMMOCKON NnacTuHbl. Yem 6Gonblue oTHOCUTENbHas BenuumMHa "ny3a" M yYem panblue
nepegHer KPOMKM OHO pacnonaraeTcs, Tem Gonblue npoduneHoe conpoTmereHne. Ha ero senuuvHe
CUMBbHO CKa3bIBAKTCH UCKaXEHUS NPaBUbHOrO Npoduns - CKNaaky, CAULLKOM Tyro HabuTble B KapMaHax
natbl, cBo6oaHOo HGonTawLwascs unu, HaobopoT, cnuwwkomMm nepebpaHHas 3agHAS LWKATOPMHA U T. .

O BpegHOM, HO HEeu3bexHOM BIUSHMU MadTbl Ha TArOBbIE XapaKTEPUCTUKU napyca Mbl YK€ roOBOPWMW.
Kpome TOro, mayta cama no cebe siBnseTca ganeko He maeanbHo obTekaembiM Ternom, obnagaer
OOBOJIbHO 3Ha4YuUTeslbHbIM I'IpOCbVIJ'IbeIM conpoTtuBneHnemMm, KOTOpoe BO3pacTtaeT C YyBellM4eHnem
ckopocTu BeTpa. Hemamno cnydvaeB, Korga B CUNbHbIW MOMYTHbIA BETEp AXTa NOA4 OOHWM PaHroyToMm
pa3BMBaET 4OCTATOYHYIO CKOPOCTb, YTOObI CrnylwaTbes pyns.

NHoe geno obTekatenu wrara, CHabXeHHbIe NMKNa3oM, KOTopble B NocnegHee Bpems BCe Yalle HaxoaaTt
NPMMEHEHNE Ha KPenCepCKO-TOHOYHbIX sXTax (CM. puc. 46). BbinonHAemble O6bIMHO B BMAE XOPOLLO
o6TekaemMoro antoMUHUEBOrO WX MAAcTUKOBOro Npodunsd C TOMNWMHOW, paBHOM 24-29% xopabl, OHU
npumepHo Ha 20% cHWXalT nNpodunbHOEe COMNpPOTMBIIEHNEe cTakcend M Ha 5% noBblwakT ero
nogbeMHyH cuny. MNaBHbIA 3 dEKT COCTOMT B OHOPMIIEHUN U YTOSLEHUN BXOASLLEN KPOMKM CTakcens
Kak aspoguHammnyeckoro npodunsa. KpuTuyeckas Touka (cMm. puc. 22) nepemeluaetcsa Onwke K
NoABETPEHHON CTOpOHe o6Tekatens, brnarogaps Yemy MUK paspexeHus BONM3n nepegHen LUKaTOpWHbI
CTaHOBMWTCHA NNaBHee W AOCTUraeTcs Npu HecKonbko Gomblwmx yrmax ataku. Kpome Toro, obTekaTenm
CNocobCTBYOT yMeHbLUEHNIO Nporuba wrara, oTpuuatensHo BAMsoLwWwero Ha npodune napyca.

B oTnuumne oT conpoTMBneHMS napyca, CO30aloLLEro ABVXKYLLYIO CUITY, CONMPOTUBIIEHNE MaYTbl, Kpacnul,
rmKka, CTosiyero n 6eryyero Takenaxa OTHOCST K TaKk Ha3blBaeMOMY MapasuTHOMY conpoTtuBneHuto. OHO
3aHumaeT 10-12% obwero Bo3gyLIHOrO CONPOTMBIEHMS, MO3TOMY COKpalleHWe AMNWHbI U YMEHbLUEHNE
anameTpa BCEX TPOCOB Ha sIXTax OYeHb BakHO. MauTbl enatenbHo "o4ncTutb" oT BonblUMHCTBA dhanos
N 9neKTPOonpoBOAKW, YOpaB WX BHYTPb. [10 BO3MOXHOCTM BHYTPU MauTbl CnefyeT pacnosioXuTb
KpenneHus cToa4vero Takenaxa v 6rnoku ganos.

2.6 XopaoBble KayecTBa AXTbl Ha pa3fIMYHbIX Kypcax.

MosiBMBLUMECA B OCHALLEHUUN SXT NpnbOopbl MO3BONAIOT U3MEPATb NapamMeTpbl UX OABWKEHMS U HA OCHOBE
3TUX M3MEPEHMIN OLEHMBATb XOAOBble KAa4yecTBa CydHa Ha pasHbIX Kypcax MO OTHOLUEHWIO K BETpY
KONMMYeCTBEHHO, a He "Ha rnas3ok”. Hanbonee goctynHble Npubopbl 4at0T CneayoLLyo MHpopmauuto:

yron mexay AN axTbl n HanpaBneHMeM BbIMMNENbHOMO BETPA;

CKOPOCTb BbIMMENBLHOIO BETPA;

CKOPOCTb SIXTbl OTHOCUTENBLHO BOAbI;

MIHOBEHHOE M3MEHEHME CKOPOCTU SIXTbl OTHOCUTENBHO BbIOPaHHOM TOYKM OTCYeTa.

Monb3ysacb NOKa3aHUAMK 3TUX MPUOOPOB, IKMMAXK MOXKET ONTMMarbHbIM 0Opa3oM HacTpPOUTbL Napyca Anis
Kakgoro Kypca, 4ToObl MOSyYnTb HaMBBLICLUYK) CKOPOCTb, @ TakKe MOCTPOUTb MOMSIPHYK Aunarpammy
xogkoctn axtbl (puc. 31). Npy NocTpoeHnn amarpamMmmbl gXTa CUYUTAETCA PACMOSIOKEHHOW B LEHTpE
HECKOJIbKMX KOHLEHTPUYECKUX OKPY)KHOCTEN, KaXgas W3 KOTOpbIX COOTBETCTBYET OnpeaeneHHOon
ckopoctu (4, 5, 6 1 T. 4. y3.). M3 ueHTpa Yepes 10° npoBogATCcs ny4yu, obo3HavaroWme Kypcbl siXTbl MO
OTHOLLEHUWIO K HanpaBfeHW0 WUCTMHHOrO (Mnu BbiMMenbHOro) Betpa. [Ang yaobctBa B npaBon 4actu
anarpaMmmbl MOryT BbiTb HaHECEHbI KypCbl CyHa OTHOCUTENBHO HanpaBneHUs UCTUHHOMO, a Mo NeBYHO -
OTHOCUTENbLHO BbIMMENBLHOMO BeTpa. 3aTeM Ha KaXxAoM fyye OTKNaAblBaeTCcd 3HayeHwe OonTumarbHOW
CKOPOCTM Ha JaHHOM Kypce U Npy AaHHOW cune BeTpa.
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HeTpyaHo 3amMeTuTb, YTO Mosisipa CKOPOCTM SIXThl Ha Kypce OT nosiHoro 6eigeBmHaa 4o KpyToro 6akwTara
6nn3ka K gyre OKPYXHOCTW, MHBIMW CITIOBaMU, C U3MEHEHNEM KYPCOBOIO yriia BeTpa CKOPOCTb MeHsieTcst
OYeHb HesHauuTenbHo. [Mpu nepexoge SXTbl Ha YUCTbIM (POPAEBUHO CKOPOCTb 3aMEeTHO nadaerT,
ocobeHHo B criabblii BeTep. OOBSACHSAETCA 3TO CYLLECTBEHHbIM CHWKEHMEM CKOPOCTM BbIMMENbHOIo
BeTpa W, MOCKOJSIbKY aspoavHaMUYeckue Cusbl MpomnopLMoHasbHbl ee kBagpaTy, YMEHbLUeHWEM CUIbl
TAM.

MocTaHoBKa JOMONHMTENbBHBLIX NapycoB - CNUHakepa v Grynepa nomoraeT yBenu4MTb CKOPOCTb SXTbl B
cnabbivi u cpegHui BeTep. B cunbHbIN e BeTep, korga CKoOpoCTb OkasbiBaeTcs 6rm3kon Kk npeaensHou, V
= 3 * (LkBn**1/2), y3. n kpnBas CoONpoTUBNEHNS BOAbI KPYTO MOAHNMMAETCSA BBEPX, YBEMMYEHUE CUMbl TAMM
npu yBENWYEHUN MapyCHOCTW NPaKTMYeCKM He [aeT NOoBbileHus ckopocTu. Ha kypce OengeBuHA
CKOPOCTb BbIMMENLHOrO BETPa U aspoAMHAMUYECKME CUIbl MakCMMaribHble, OAHaKO nogbemMHas cuna
AaeT o4YeHb HebOorbLUYI0 COCTaBMAOLWY B HanpasneHum asmxeHns axT (cMm. puc. 20). C ysennyeHvem
Xe Ha 9TOM Kypce KpeHa yMeHbluaeTcs a(peKTUBHbIN yron aTakm OTHOCUTENBHO BbIMMENbLHOMO BETPA,
nagaeT BenvynHa a’spoAMHaMMYEecKoW cunbl M cunbl Tarn. [lo aTomMy Ha ocCTpbIX Kypcax 6ornee
OCTOMYMBAA AXTa MOXET OKa3aTbCH ObICTPOXOAHEN.

C nomoLplo MOMSAPHON AnarpaMmmbl PyNeBON SXTbl MOXET peluaTb pasfuyHble TakTU4Yeckue 3apaydu,
Hanpumep BbliGpaTb ONTUMarbHbIA KypC B naBupoBky. OH onpegenseTcs no Havmbonblueh CKOpOCTU
NPOABWMXEHUSA NPAMO NPOTMB BeTpa. [1na 9Toro cnegyeT NpOBECTM KacaTerbHy K nonspe Ans AaHHOM
Cunbl BeTpa - NepneHauKynsap K ero HanpabneHuto. Touvka KacaHus nonsipbl ykasbiBaeT Haubonee
BbIrOAHbIN Kypc. [Mpn nnaBaHUWM MOMHbLIM KypCOM, 3Hasi paccTosHME A0 KOHEYHOW TOYKW, MOXHO C
NMOMOLLbIO Nonsapbl onpedenvTb, kak BbirogHee GydeT NponTVM AMCTaHUMIO - KypcOM (DOPAEBMHA WK
AByMs BGakwTaraMmm co CMeHom ranca.

Ona Toro 4ytobbl 06NErYMTb BO3MOXHOCTE MCMONBL30BaHUS NONAPHOW AMarpaMmbl, Ha KPUBbLIX CKOPOCTHU
HaHOCAT KypCbl SIXTbl OTHOCUTESbHO BbIMMNESNbHOro BeTpa. Mony4alTcsi OHU NOCTPOEHNEM TPEeYrosibHUKa
CKOPOCTEN MO [AaHHbIM CHATbIM C guarpammbl (CM. puc. 19, 6) NOCKOMbKY C ABWXKYLLENCHA SXThb
onpegenuTb HanpasfieHWe WCTUHHONO BETPa MOXHO TOSbKO MPUOBNMXKEHHO - C MOMOLLbIO komMnaca Wt
BOJHbI MO0 No GeperoBbIM NpUMeTam.
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3 maa 3. HekoTtopble OCOOGEHHOCTU  KOHCTPYKLUU
KpeucepCKO-roHOYHbIX SXT.

3.1 Knaccudmkauma M OCHOBHble TpeboBaHus, NpeabsABNseMble K
KpencepcKo-roHOYHbIM sIXTaM

AXTbl Ons ganbHUX NnaBaHUMW (Kpencepckue SAXTbl) MOXHO pasdennTtb Ha TpWU OCHOBHbIE TPYMMbl,
oTNnMyarolmMecss Mo CBOEMY Ha3Ha4YeHUo: KPEeWCepCKO-TOHOYHbIE, Kpencepckne u  TYPUCTCKUE.
OCHOBHbIM Has3Ha4YeHVEM KPEeMCepCKO-TOHOUYHbIX AXT (MX NpaBunbHee Obinio 6bl Ha3biBaTb FOHOYHBIMU
AXTaMW OTKPbITOrO MOpSl) SBMSIETCA YCMELWHOE BbICTYMNEHME B MapLUPYTHbIX FOHKaxX Ha [AMWHHblE
anctaHumn. Kpencepcko-roHoYHble SIXTbl MMEKT XapakTepHOe MapyCHOEe BOOPYXKEHWE C Y3KUMU W
BbICOKMMM Mapycamu, CBOOOAHYW nanyby, HacCbIWEHHYI0 MexaHM3MamuM W YCTpOWCTBaMM Ans
yrnpaBneHns napycamm m mx HacTponku (puc. 32). TUnNnYHbIMW MpPeacTaBUTENAMM 3TOW TPYNnbl SXT

ABNAOTCA, HanpumMep, OOHOTOHHUK "MapuHa", axTel "KoHpan-44" n "KoHpapg-54".
«_\‘ .

/‘I?‘ lzl’-{fﬂf‘i h
10 4!
! s e TR

Puc. 32. O0HomoHHUK  "MapuHa"  nocmpolku  neHuHepadckol  cydosepgpu  BLICTIC:
1 - rpe6bHoO BMHT perynupyemoro wara; 2 - nepo pyns; 3 - ckob-Tpan; 4 - HagyBHOW cnacaTenbHbIN MoT
MCH-6M; 5 - npuBog HaTSHXXHOrO axTepliTara; 6 - WTypBan; 7 - nyTeBoi komnac; 8 - npubopHas naHens;
9 - rnaeHbIn komnac; 10 - aByxckopocTHasa nedepka; 11 - ogHockopocTHas nebeaka; 12 - BXOLHOW FHOK;
13 - HaTshkka BHYTpeHHero wrara; 14 - BaHT-nyTeHc; 15 - cbanoBas nebepka; 16 - cnuHakep-ruk; 17 -
HaTshkka barwtara; 18 - BeHTUNSAUMOHHbLIN AednekTop.

erﬁcepcxue AXTbl - OOCTATO4YHO 6bICTp0XO,EI,HbIe cyaa, ucnonb3dyemble OnNA AalnbHUX CMOPTUBHbLIX
nnaeaHWi onpeaeneHHoOn KaTeropmm CRnoXXHOCTU M NpOTsbkeHHOCTW. Cyaa 3Toro TMna nNprvHUMatoT Takke
yyacTne B MOPCKMX FOHKaX, XOTA U C MEHBbLUMMMW LLAHCAMW Ha YCMeX Npw BbICTYMMEHUN B OOHOW 3a4€THOM
rpynne c TroHoYHblMM sixTamu. Kpeincepckue aXTbl, pacCYMTaHHble Ha MHOrogHeBHoe npebbiBaHWe
aKMnaxa Ha 6opTy, MMEIT Ny4dwme ycnosus obutaemocTtu, 6onblune 3anackl NPECHOW BoAbl 1 TOMMMUBA,
yacTo cHabxalTcsa 6onee MowHbIM ABurateneM. Takme cyaa vMeroT nanybHble pybku, nossonsowme
YBENMMUYUTL OOBEM BHYTPEHHUX MOMELLUEHMIA W MX BbICOTY; KOHCTPYKLMIO KOpMyca, OTBEYatoLLyto
npaBunaMm MNOCTPOWMKN KnaccudmkaumMoHHblX obuecTB. pyn GonblnX M3MEpPEeHMSX OHW OCHaLLalTCs
OBYXMaJTOBbIM BOOpYyXeHueM. K cygam 3Tol rpynnbl MOXHO, Hanpumep, OTHEeCTM OOHOTOHHMUK,
MOCTPOEHHbLIN HEeOOMbLIOA Ccepuver Ha TalfIMHCKOM 3KCMepUMEHTarbHOM Bepgu CMOPTUBHOIO
CynocTpoeHus, axTbl Tuna "KoHpag-45" n "Onan”.
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TypucTckue AXTbl - MOpPeEXoaHble U kKoMdopTabenbHble Cyaa, pacCyuTaHHble Ha ANUTENbHOE NnnaBaHune,
HEe NUMUTMpPYeMOe HopMaTtMBamu BpemeHn. OHWM OCHALLATCA HU3KUM MapyCHbIM BOOPYXXEHUEM C
OTHOCUTENbHO HEDONBLLOW NNOLWAaAbL0 NAapyCHOCTU, YacTO CTUNM3YHOTCS MO4 CTAPUHHbIE KEYM, LWXYHbI U
TeHaepa. MolwHbIN gBuratenb W TOMMBHbIE LMCTEPHbI OOMbLUIOM €MKOCTU MO3BOMAKT MOMyYUTb
BbICOKYKD CKOPOCTb W 3HA4MTENbHYK [AanbHOCTb MfaBaHusa nopg pApuratenem. [lo ckopoctn u
NaBMPOBOYHbIM KayecTBam OHMU ycTynatoT KpencepcKmM.
B 3aBMCMMOCTU OT MOLUHOCTU ABUraTensi, yCTaHOBIIEHHOMO Ha SIXTE, €€ MOXHO KnaccuduumnmpoBaTb Kak
AXTY MapyCHO-MOTOPHYIO - CO BCMOMOraTenbHbIM ABUratenemMm WUim Kak MOTOpPHO-napycHy. B nepsom
cny4ae MOLLHOCTb ABuratens coctasnseT 1,5-2,5 n.c. Ha kaxayto TOHHY NOMHOro BOAOU3MELLIEHMS AXThI,
yTO obecneyvnBaeT AOCTUXKEHNe ckopocTu oT 5 o 6 y3. [o 3anacy Tonnuea Ang ABuratens gxTa umeet
AanbHocTb nnasaHus 80-120 Munb; MCNOMNB3YKTCS rpebHble BUHTbI CO CKNaablBaloLWMMUCA NONacTsamMm
unu ¢norepHoro Tuna, okasbiBalolmne MVHMManbHOe COMPOTUBMNEHNE OBWXKEHUIO AXThbl MOA4 Napycamu.
[Buratenb CNyXuT NULLIb A8 BbIXOA4A U3 raBaHW U BXoda B Hee, AN KOPOTKMX NePEXonoB B LUTUIEBbLIX
YCIMOBUSIX U B aBapUMHBLIX CUTYyaLUSIX, a TaKkke ANs Noa3apsakn akkyMynsaToOpHbIX 6aTapen.

Ha mMOTOpHO-NapycHbIX siXTax ygenbHas MOLLHOCTbL ABuraTens gocturaet 5-8 n.c./T.; 3anacbkl Tonnuea
ANsi Hero NMpUHMMaroTCs M3 pacyeTa obecneyeHns JanbHOCTW NNaBaHUS B HECKOMbKO COTEH MUIb CO
ckopocTbto 8-10 y3. YcTaHaBnuBawTcs 3dEKTMBHbIE TpexnonacTHble rpebHble BUHTbI 60NbLUOro
AvamMeTpa, OKasblBallume Ha xody nof napycamu Gonblloe CONpOTUBIEHWE ABWXEeHu. Hannyune
TSDKENOro ABuratens v 3anacoB TonnvBa OOYCIOBMMBAaET yYMeHblUeHMe macchl 6annacta go 15-25%
BOAOM3MELLEHUS SAXTbl, 4YTO, B CBOK O4Yepedb, 3acTaBlisieT OrpaHu4MBaTh MNIowWagb MapyCHOCTW.
MoTOpHbIE MApPYCHUKK - 3TO TYPUCTCKME AXThI, Y KOTOPbIX ABUraTernb ABASETCA TaknM Xe, ecnu He bornee
BaXXHbIM cpeacTeoM OBWKEHNS, Kak " napyca.
Mo palioHy nnaBaHMsA Kpewcepckue AXTbl AEenATCA Ha SAXTbl ONA BHYTPEHHWX BOA, O3€pHOro U
nNprBpexHoro MOPCKOro nnasaHus n AXThbI ans OTKPbLITOro Mops (okeaHckue).
[ns nnaBaHWs NO OTHOCWUTENbHO 3aKPbITbIM BHYTPEHHWM BOAaM, XapaKTepPHbIM HEBbLICOKOW BOSTHOW U
Hannynem 60MbLIOro YMcna MNyHKTOB, B KOTOPbIX AXTa MOXET YKPbITbCA OT HEMOrodbl, MOPEXOOHOCTb AXT
MOXeT OblTb OrpaHuyeHa, KOpMyc, PaHroyT W Takenax MOryT WMETb Jerkyld KOHCTPYKLMIO.
OnTvmanbHbIMK TUNamMK CyooB ANA NfaBaHWA MO BHYTPEHHMM BoAaM SBNSIOTCA Kpewncepckue
LWBEpPTOOThI, KOMMPOMMUCCHI, AXTbl C TSXKENbIM NOABLEMHBIM KAMEM U HebonbLUMe KUMeBble cyaa, ocagka
KOTOpbIX He npeBbiwaeT 1,4 M. MNocKonbKy Npu AanbHUX CMOPTUBHBLIX MMaBaHWAX M FOHKax Takne cyga
BbIXOOAT B JOBOSbHO OOLUMPHbIE BOAOXPAHWUMMLLA C HEMPUATHOWM KPYTOW BOJTHOW, SIXTbl A5 BHYTPEHHUX
BOA crnefyeTt CHabxaTb CaMOOTIIMBHBLIMW KOKMMTaMK, NpegycMaTpuBaTh HAOEXHbIE 3aKPbITUS BXOAHbIX U
CBETMbIX ITIOKOB M obecneyvBaTh MOMOXUTENbHYIO OCTOMYMBOCTbL NMpu kpeHe Ao 90° - BO3MOXHOCTb
CaMOBbLINPSIMINEHNS] B aBaPUMAHbIX CUTYaLUsIX.

AXTbl, NpeAHa3HayYeHHble AN NPUOPEXHOro MOPCKOro 1 03ePHOro MnaBaHWs, AOMKHbl ObITb paccyMTaHbl
Ha [OCTaTO4HO AnUTerNbHOEe MPOTMBOAEWNCTBME CWUMbHOMY BETPY W KPYMHOW BOSIHE M CNOCOGHOCTb
oTnaBupoBaTb OT MnoaBeTpeHHoro OGepera. [Ons Takux cygoB obs3aTernieH CaMOOTMMBHOW KOKMWT,
NPOYHBLIN PaHroyT M Takemnax, KalTa AoCTaToyHOro obbema, obopyaoBaHHas KoMkamMu Ans OTAbiXa
3Kunaxa, paboTocnocobHbIV Ha BONMHE KamOy3, LUTYPMaHCKUA CTON ANS BeAeHUS NPOKnagky u Kommnac.
Haunbonee xecTtkne TpeboBaHMA K MOpexogHOCTW, oBopyaoBaHMIO M CHabGXeHWI0 NpeabsBnaAlTCa K

sXTam OTKPbITOrO Mopsi.
[nsa cynoB, y4acTBYHOLLMX B FOHKaXx, 3T TpeboBaHmsa anddepeHUMpyoTCa B 3aBUCUMOCTU OT CIOXHOCTU
mMapLupyTa - KaTeropum FOHOK.

Camble KpynHble U MOpexoHble SXTbl, Ha3blBaeMble HeodMLManbHO SAXTaMu HYMEeBOro krnacca, unu
MaKCU-AXTaMu, UMEKT TFOHOYHbIM 6ann no npasunam IOR, GNu3kuin K MakcumanbHO LONYyCTUMOMY
3HaveHuo 19-22 M. Takue cyaa CTPOATCH MOYTU UCKMIOYMTENBHO AN TPAHCOKEaHCKMX N KPYroCBETHbIX
roHok. OHM paccunTbiBalOTCA Ha OOCTUXKEHWE MaKCUManbHO BO3MOXHbIX CKOPOCTEM Ha Tpaccax C
NnonyTHbIMWM BETPaMM C TEM, YTOObI JIMKBUOUPOBATL NMPEMMYLLECTBO, KOTOPOE AAET raHamkan MeHbLUUM
no pasmepam axtam. Hanbonbluaa anvuHa Makcu-axT coctaBnseT 21-24 m; gnvHa no KBJ1 - okono 19 m;
lwmpuHa - okono 5,5 m; Bogomamewlenne - 30-35 T; macca 6annacTtHoro danblikunsa - 16-18T; ocagka -
0o 3,6 m; obMepHasa nnowaab NapycHocTr - okono 240 m2. B roHkax akunax Takmx sixt coctout ns 13-17
yenosek. Koprniyca nx cTposTcsa M3 antoMUHUEBBIX CMABOB, PEXE - U3 CTEKIONIacTMka UnvM gepeBsiHHON
KOHCTPYKLIMMW.

Hanbonee MHOro4YMCNEeHHy rpynny AxT Ha MobbiX FOHKaxX COCTaBMnAT AxTbl AnunHon ot 10 go 12,5 m (lll-
Il knaccoB IOR). CpeauM HMX WMMeeTCA Hemarno CpPaBHUTENbHO [AeLleBblX OOHOTUMHBIX CyOoB,
NOCTPOEHHbIX MO OQHOMY NPOEKTY YTO NO3BOSISIET B psALE CryvyaeB BblOENUTb UX B OTAENbHbIE CTapTOBbLIE
rpynnol " NoBbICUTb MHTepec aKnnaxen K COpPEBHOBAHUSAM.
[anbHenwnm pasBuTMEM TUMM3aUUN ABNSETCA BBeAeHME TaK HasblBaeMblX "TOHHbIX" unun "ypoBHeBbIX"
KITacCoB SIXT, KOTOpble CTPOATCA MO crneumanbHbiM npasmnam. OCHOBHLIM NPU3HAKoOM Ansl AENeHnsa Ha
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Knaccbl CryXut BenuumHa roHovHoro 6anna IOR. Takmx KnaccoB LeCTb: "ABYXTOHHMKU" (C TOHOYHbIM
©annom He 6onee 32 dyToB - 9,76 M); "0OgHOTOHHUKK" (27,5 dbyTa - 8,38 m); "3/4-TOHHUKM" (24,5 dpyTa -
7,47 m); "nonyToHHuKKN" (21,7 dyTa - 6,60 M); "4yeTBepTbTOHHUKK" (18,5 dyTa - 5,65 M) U "MUHUTOHHMKN"
(16,5 dpyta - 5,18 m). [Ins kaxgoro M3 3TUX KrnaccoB MMETCH crneyunarnbHble TpeboBaHUS K NaHMpPOBKe
Kopnyca, obopygoBaHMlo M T.N. OTO TUMUYHbIE TOHOYHbIE AXTbl OFPaHUYEHHON OOMTaAeMoCTu, XOTS
Y4acTBYIOT B roHkax Ha guctaHumsax 150-400 munb. OHKM MOTyT BbICTYNaTb M B COPEBHOBAHMSIX C AXTaMu
ApYyrnx TMMNOB c y4yeTom raHgukana.
OcHoBHbIM TpeboBaHWeM, MNpeabsABMASEMbIM K KPEMCEPCKO-TOHOYHbIM sIXTaM, SIBNSIETCA MX BblCOKasi
3(pPEKTUBHOCTb B rOHKax Npu BbICOKMX MOPEXOOHbIX KayecTBax.

Bbicoknii HagBoaHbI GopT, Gonbluas WKMPUHA Kopnyca M 3HavuTenbHasi Macca bGannacta (40-50%)
no3BonsaT obecneunts OOCTATOYHYD OCTOMYMBOCTb AXTbl ANS HeceHusd 3hEeKTUBHOMW NapycHOCTU B
CUMbHbIN BeTep. EANHCTBEHHO NpYeMnemMbiM TUMOM BOOPYXEHUS ANsi KPeNCEePCKO-TOHOYHbIX SXT ManbIX
U CpedHVX pasmMepoB dABnseTcsa O6epmyackun wnon Onarogaps ero BbICOKMM  a3pOoAvHaMUYeCcKum
KayecTBam. fIxTa oOcHawaeTca OonblIMM YUCIIOM BCMOMOraTenbHbIX MapycoB, CPeacTB Ans  ux
HaCTPOWKM, MO3BOMAIOLINX MOMYYUTb MaKCUMarnbHyl0 TAry npu BeTpe nobon cunbl U Ha nobom Kkypce
AXTbl MO OTHOLIEHWUIO K HeMy. PaboTy akunaxa ¢ napycamu obnerdatoT nanybHble WKoTOoBbIE U dhanoBbie
nebepkn, ctonopa, OTTSKKA U T. .

Puc. 33. Obuwee pacriosnoxeHue 00HOMOHHUKa "MapuHa".
1 - cnacaTenbHbIV N0T; 2 - NPUBOA, HATSXKKM axTepLuTara; 3 - KOKNUT pyneBoro; 4 - KOMoHKa WTypsana; 5
- axTepniok; 6 - nyTeBon komnac; 7 - nopyveHb-CTOMKa Komnaca; 8 - LUTYpMaHCKUW cTon; 9 - KOKNUT
wkoToBbIX; 10 - TONNMBHbLIN Oak; 11 - BXogHON Nitok; 12 - cTonka nebenok n ctonopos; 13 - cBeTNbIN NIOK;
14 - crenc; 15 - dopniok; 16 - HocoBoW penuHr; 17 - HaTaXkka wTara; 18 - napyca; 19 - cdopnuk; 20 -
canoH; 21 - asuratenb; 22 - akkyMynsaTopbl; 23 - KOHKW; 24 - MOTOpHOe oTheneHue; 25 - kambys; 26 -
wkadbl; 27 - anBaH; 28 - unctepHa nuTbeBon Boabl; 29 - yHutas; 30 - cton; 31 - yMblBanbHUK.

Kpeicepcko-roHoUHy0 €XTy cTapaiTcs obopyaoBaTb 3MNeKTPOHHbIMKU npubopamu, obnervatowmmm
HaBurauui W BedeHWe TroHKM. B uMx KOMMNekT BXoAaT 9XOnoThbl, naru, ykasaTtenu CKOpoCTM W
HanpaBfeHUs BbIMMNENbHOro BETPa, Kypca AXTbl OTHOCUTENBHO HEro, paguoneneHratopbl. Ha kpynHbIx u
Joporux axTax 3a pybexxom He pedkoCTb chneuuanbHble cucTeMbl paanoHasuraumm "[dekka", "llopaH" n
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"Omera" n gaxe annapartypa onis onpegeneHns Mecta C NOMOLLb UCKYCCTBEHHbIX CMYyTHUKOB 3eMnu.
BonbLIMHCTBO SAXT cHabxatTcss AByms-TpeMsi pagunocTaHumsmn YKB 1 KB guanasoHoB ansa cBsisu C
Oeperom 1 cyaencknm CyaHoM Npu y4acTum B FOHKe.

3.2 OO6uwee pacnonoXxeHue U KOHCTPYKLUUS Kopnyca

ObuTtaemocTtu KPENCEPCKO-TOHOYHBbIX  AXT  OOMMKHO  ygendAtbCd  AOCTaTOYHO  BHMMaHuS.
TUNWMYHBIM ANst TOHOYHBIX AXT ABMseTcs obLias KOMMNOHOBKA WM NIAaHMPOBKA BHYTPEHHNX MOMELLEHUIA Ha
axte Tvna "MapuHa" (cM. puc. 32 n 33). XapakTepHol siBnsieTcs nanyba, cBobogHas OT pybook u
HaOCTPOEK, YTO AMKTYeTCH HeobxoaumocTbio obecneuntb yaobcTBo paboThbl akMnaxa ¢ napycamu, a
TakKe CHU3WUTb BO3AYLUHOE COMPOTMBIIEHUE, YTO BaXHO MPU MaBMPOBKE MPOTMB CUNbHOro BeTpa. [Ons
TOro YTOObI NOMYYUTb HYXKHYIO BbICOTY BHYTPW KaloTbl, KOPNYC SXThbl BbIMOIHEH C NOBbILLIEHHLIM 6OpTOM 1
3HAYUTENbBHOM nonepeyHon nornbesto nany6ol.
MmagkonanyBHbIV TUN YTBEPAWUMICS Ha AXTaxX MeHbLUUX pa3MepeHuin BnnoTb A0 "MUHMTOHHUKOB". OgHako
B GOMbLUMHCTBE Cry4aeB ANsl TOro YToObl BbiAEpXaTb pernameHTUpyemylo npaBunamm KnaccoB BbICOTY
noMeLleHns, y BXoda ycTaHaBnmBaeTcs Hebonbluas pybka, COBMELLEHHAsA C BXOAHbIM JTHOKOM.

®DyHKUMOHANBHO pa3MeLLeHne 3KMnaxa B ABYX KOKNWTax - PyrneBoro B KOPMOBOM Y Camoro TpaHua v
LIKOTOBbIX - B KOKNUTe 6nn3 mugens. Pacnonarascb nos3agu BCEro akvnaxa, pyneBon KOHTPONMpyeT ero
AEeNCTBNSA, MMeeT XxopoLmnii 0630p NapycoB., a LWKOTOBbIE He co3hatT eMy nomex. AuddepeHToBKka SXTbl
B MEHbLLEW CTEMEHM 3aBUCUT OT YMcra NAeN B KOKNUTE, Tak Kak OH HaxoauTcs Bnmke K obLueMy LeHTpy
TSXKECTH cydHa, yem npu TPaAMLMOHHOM KOPMOBOM pacnonoXeHuu.
Moa manybow skunax pacnonaraeTcs, No CywWwecTBy, B OAHOM OONbLUOM MOMELLEHUM B CpeaHen Yactu
axTbl. [lonepeyHas nepebopka, yCTaHOBMEHHas no4 MayTon, otaenseT OpPNWK, MCNOonb3yembl B
KayecTBe MapycHOM KrnagoBow. 34eCb >Xe pasMelleHbl YHUTa3 C NPUHYOUTENbHOW MNPOKaykowh K
HebonblUas pakoBuHa.

KaloT-koMnaHus, oHa xe 1 KaioTa Ansd oTgpixa, obopyaoBaHa mebernbio obneryeHHoW KOHCTPYKUUW U
rasoBbiM kambysom. 3gecb e, 6nmM3 LeHTpa TSKEeCTU AXTbl, YCTAHOBMEH BCMOMOraTerbHbI Ansenb,
6narogaps YeMy CyLLEeCTBEHHO CHU3MIOChb ero BMMSAHME Ha Mepuon KUeBOW Kayku U COOTBETCTBEHHO
YMeHbLUNNCA npupocTt COMpOTUBINEHUS npu naBupoBKe npoTumB BOJSHbI.
B kopMOBoOI YacTu cyaHa, oTaeneHHasa nerkon nonynepebopKon, pacnonoXeHa LWTypMaHCcKas KatoTa co
crnarnbHbIMXU MecTaMn AfiA KanutaHa U cTapLluero nomMoLlHuka. [na onepaTtMBHOW CBA3W LWITYpMaHa unm
BaxTEHHOro HavarbHWKa, BeAyLllero npoknaaky no kapTe, ¢ pynesBbiM NpeaycMOTPEH OTKPbIBaOLLUACH
CBETIbIN oK y nepeaHero KOMWHrca pyrnesoro KOKnuTa.
HeckonbKo MHbIe NPUHL MBI NNAHMPOBKN 0BLero pacnonoxeHns 15,3-MeTpoBon SXTbl, pacCunTbIBAEMON
Ha OnuTenbHble rOHKN 1 NnaBaHusA B okeaHe. ObecneyeHunio komdopTa Afs KMNaxa B AaHHOM crny4vae
yoenseTtca 6onblue BHUMaHus. Jlerkumu nepebopkamu BHYTPEHHWA OObeM SXTbl AeNUTCA Ha ceMb
OTCeKoB, unu kawT. Pop- U axTEPNUKM MCNONL3YIOTCA B KavyecTBe LUKMNEpCKMX Knagosbix. [Mapyca
XpaHATCA B HOCOBOM KybOpuke n B Tambype neped MauToW, Kyda OHM MogatoTca ¢ nanybbl yepes
COBWXHOMW JTHOK.

MonHasi BMECTUMOCTb SXTbl MO YMCAY CNanbHbIX MECT COCTaBnseT 13 4yenoBek, HO TpyO4aTble KOWKN B
HOCOBOM KyOpuke W HaZ MapyCHbIM PYHOYKOM WCMONb3YKTCA TOMbKO Ha CTOSIHKE U B TUXYK Morogy.
Haunbonee komcopTabenbHoe MNOMELLEHME - KOPMOBAs TpexMecTHasi KawTa (4na Bnagenbua unum
KanutaHa) pacrosfioXXeHO B HEMPOXOAHOM 4acTu U 4Yepe3 HeGOMbLION NIYOK COOBLLAeTCs C KOKMUTOM
pyneBoro.

KatoT-komnaHus, kamby3 u LTypMaHckas pybka pacnonoxeHbl BONU3W LEHTpa TSHKECTU AXTbl, rAe
MEHbLLE OLlyLaeTcs KuneBasi kadka M ygapbl BOMH. 34ech XKe YCTaHOBMEH BCMOMOraTesbHbI OU3Erb,
3aKpbITbI 3BYKOU3ONIMPYIOLMM KanoToM, N0 nanosiamMmn pacrnonoXeHbl LMCTEPHbI C 3anacamMu Tonsvea 1
NUTbEBON BOAbI.
[IByxmMecCTHas katoTa B HOCOBOWM YacTU SIXTbl MOXET OblTb UCMONb30BaHa AMsl pa3MeLLeHNsT BaXTEHHbIX
HaYanbHWKOB UMW FOCTEN.

60



)

]

Puc. 34. KoHcmpykmueHbil mudernb-unaHaoym.
a - NNacTMaccoBOW AXTbl AnNnHoM 13,2 M; 6 - AXTbl AEPEBSAHHOM KOHCTPYKLUN ANnHON 12,8 Mm;

1 - BHYTPEHHWIA CBMHLOBbI B6annacT 2,73 T; 2 - NNaBHUK KWNsi, CBAPHOW N3 CTallbHbIX JIMCTOB F=g MM; 3

- knnb 90X460 mm; 4 - 6ont M25; 5 - dbnop, cTanb Fg MM; 6 - NaMUHUPOBAHHLIN LWNaHroyT 65X125 MM,
KMNEeEHHBIN 13 NATW peek No TOSLWMHe; 7 - obLIMBKA U3 CEMU CITOEB 3-MUNIMMETPOBOTO LUMOHA
OPEBECUHbI Kaypu (COpT KpacHoro aepesa); 8 - cTpuHrepbl 25X50 mm; 9 - npuanbHbIn 6pyc 50X75 mMm;

10 - nany6a, Tpu cnos haHepbl ToNwuHOM no 6,4 mm; 11 - pybka, 7 Crnoes LUNOHa Kaypu *$=3 MM.

O6BbemMbl Noa Kovkamu, LwKadbl M 3aKpbITble MOSKA UCMOMb3YOTCA ANS pa3MeLLeHUsi NMUYHBLIX BeLLen
aKMnaxa n 3anacos NpoBN3nK B yMaKoBKe.
OcBelleHne 1 BEHTUNALUA BHYTPEHHUX MOMELLEHUI OCYLLECTBISETCA Yepe3 BXOOHOW MK U OpPIIHOK,
CHabXeHHble MpOo3payvyHbIMM  KpbILWKaMK, 4Yepe3 OTKpblBaloLMECs CBEeTNble fokM Ha nanybe u
WUNMKOMUHATOPbl B KOMMHICax pyoku. B WITOPMOBYK MOrogy MNOMELLEHUs BEHTUIMPYKOTCH 4epes
AednekTopHble ronoBKun Tuna "Nopano”.
BonbLuyo YacTb BHYTPEHHMX MOMELLEHUN SAXTbl 3aHNUMAOT KOMKU, MUHMMarbHasa AfMHA KOTOPbIX JOSMKHA
OblTb paBHa 1950 mm npu wupuHe B ronose 650 u B Horax 500 mm. Kaxgas kowka cHabxkaeTcsi
3aKnagHoOM [OCKOW MMM MapycuHOBbIM oBBecoM, nNpefoTBpallalolwum nageHve nogen npyu 6onbliom
KpeHe n Kauke.
LLtypmaHckuin yronok obopyayeTcs ctonomMm pasMmepom He meHee 600X1000 mm anst kapT. Okono ctona
U1 NOA HUM pasMeLLaloTCs SLMKU ONS KapT, HaBUrauWOHHbIX NOCOOUIA M MPOKNagoYHOro UHCTPYMEHTA.
Ha nepebopke 3aKkpennsawTcsa WHAWKATOPbl OCHOBHbLIX HaBWUraLMOHHbLIX NPWOOPOB: nar, 3XosorT,
yKasaTernb Kypca SXTbl MO OTHOLUEHUIO K BbIMMENbHOMY BETPYy, KOMMac, paguonenexHratop, 6apomeTp,
yacol n T.M. 3pecb xe MOXEeT ObITb yCTaHOBIIEHA " cypoasi pauusi.
Kambys obopynyeTcsi ra3oBol NnMToM B KapAaHHOM noaBece, pas3geriouHbiM CTONIOM, MOWKOW Ans
nocyabl, AWMKamun, ansg pacxogHblxX 3anacosB NpoBM3nK, NonkamMu ansa nocygpl. [nsa 6esonacHon paboTbl
KOKa KacCTpHNN [OIMKHbI HAOEXHO (UKCUPOBATBCS Ha NnMTe, B YOOOHbIX MeCTax YCTaHaBnMBaOT
NMOPYYHM M NOSHOXHbIE YMOPbI, NPeAyCMaTPMBAETCA OTKUOHOE CULEHDBE.

CTton B KalT-KOMMNaHuu npeanoyvTuteneH Ka‘-IaIOLLLeVICﬂ KOHCTPYKUMUKU C Npo TBOBECAMN MAATHUKOBOIO
TMnNa n orpaxaeHuem anga nocyabl. Cton Ha "CBoHe-51" cHabXeH B cpeaHen Yacty rnybokuMmn rHesgamm
ans yaepxaHusi yawlek c OynboHOM unm Kocbe B LUTOPMOBBIX YCITOBUSIX.
MopoOHasa nnaHupoBKa TUNWYHA ANS AXT ANMHOA A0 18 M M MOXeT OblTb HasBaHa CKBO3HOW WIM
NPOXOLHOW, Tak Kak BCE MOMeLLeHUs coobLiatoTcst mexay cobor Yepes Bbipesbl B NErkMX M MPOYHbIX
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nonepeyHbix nepebopkax. Ha 6onee KpynHbIX sXTax NPUMEHSETCA OTCEYHbIA NPUHLUMM NNAHUPOBKKM, NpK
KOTOPOW HeKOTOpble MOMeLLeHUs (MaluHHOoe oTaeneHue, OopT- U axTepnukM) OTAensTcs oT
OCTanbHbIX TYXUMU BOAOHENPOHWLAEMBIMU NepebGopkamMmyn U MMEIOT CaMOCTOSTENbHOE COObLLEHME C
BEPXHeW nanyooun.

OT KOHCTpyKUMU Kopryca TpebyeTcs He TONbKO BbICOKasi MPOYHOCTb, HO M CMOCOBHOCTb COXPaHATb
BOAOHENMPOHNLAEMOCTb  MpU  ONUTENbHBIX U MHOFOKpaTHO  MOBTOPSIOLNXCA  Harpyakax.
Kopnyca cOBpeMeHHbIX $XT CTPOAT W3 KayeCTBEHHOM [OPEBECUHbl, CTeKnonnactMka W nerkux
antoMUHMEBBIX CNMaBoB (pexe - M3 ctanum M apmouemeHTa). CTeknonnacTuk B HacTosiliee Bpemsi
Hanbornee pacnpoCTpaHeHHbIN B MUpe Matepuan Anst NOCTPONKM SXT, OCODEHHO ManbIX U cpegHux (8o
16 m anvHon) pasmepoB. bnarogapsi mpuMeHeHMIO MeTOOOB XONOAHOro (POPMOBAHWS KOPMYCOB B
cneumanbHbiX opmax - mMaTpuuax M3 CTEKnonmacTuka BO3MOXHO W3rOTOBUTb KOPMYC MPakTUYECKU C
nobbiMn obBogamn. B oTnnume oT AepeBsiHHbIX U METannMyecknx SXT, Koprnyca KOTOpbIX cobupatoT u3s
MHOXecCTBa fAeTanen Habopa, obwwmsky n nanybbl, KOPMYC MNNACTMacCoBOW AXTbl COCTOUT U3 AOBYX
MOHOJMTHBIX YacTel - COBCTBEHHO Koprnyca 1 nanybbl, koTopas hopMyeTcs 3a OOHO Lenoe ¢ KOKNUTOM U
pybKon.

lMpoYHOM OCHOBOW CTEeKMnonmacTuka SBMSIOTCA HECKONbKO CIIOEB CTEKIOBOMIOKHUCTBLIX MaTepuarnos.
CuvHTeTMYECKME CMOSMbl, KOTOPbIMW MPOMUTLIBAKOTCA CTeknoMaTepuanbl (Ha nNonMadupHON  MIu
3MOKCUOHON OCHOBE), NpY 3aTBepAEeBaHMM CBS3bIBAIOT CIOM MPOYHOM OCHOBbI Mexay cobow u npuaatT
NNacTyKy BOAOHENPOHNLIAEMOCTb. B HapyXXHbIN OTAENOYHbIV CIOW CMOSbl BBOOUTCS KPACUTENb-MUTMEHT,
TaKk YTO MpM XOPOLUEM KaA4yeCTBE W3rOTOBIEHWUSI MMaCTMacCOBbIA KOPMYC HE HyXOaeTcs B OKpacke
(nogBogHaA YacTb NNAcTMacCoBbIX AXT OKpaliMBaeTcs HeoOpacTawwmmu Kpackamu). B mectax,
Tpebyowmx ycuneHusi, npuv  (OpPMOBaHUM KOpryca YKMNagbiBalOTCA  AOMOSMHUTENbHbBIE  CNOU
cTeknomMarepuana unu 3acopMoBbIBaOTCS KOHCTPYKLUM U3 MeTanna.

YKecTKkoCcTb M NPOYHOCTL Kopryca MarbiX MacTMaccoBbIX AXT obecnednBaeTcs nepebopkamu, getansmm
OOCTpPOWKN KatoTbl, KOTOPbIE NPUEOPMOBLIBAIOTCS K OBLLMBKE C MOMOLLILIO "MOKPbIX YrONIbHUKOB" - MOSi0C
CTEKITOTKaHW, MPOMNMUTaHHbIX CBA3YHOLUMM. TonwmHa 0OLLMBKN TakMX KOPNYyCcOB CoCcTaBnsieT oT 5 0o 15 mm.
Ha axtax anvHon 6onee 10 M O6GLIMBKY AOMOMHWUTENbLHO MOAKPENNSAT NPOAOMALHBIMU CTPUHIEepamu,
BblKIleMBaeMbIMM 3a04HO C 0OLIMBKON, unu wnadroytamu. CneyunansHble NogkpenneHns B Buae gpnopos
W NpoaornbHbIX BanokK, pasHOCALWMX Harpy3ky Ha Gonbluyko nnowaab obLwmBKM, NPpUOPMOBLIBAKOTCS B
MeCTax NPUITOXEHUS COCPEaOTOYEHHbBIX Harpy3okK - y CTenca Madtbl, B panioHe KpenneHus 6annactHoro
danbLKkuns, nop, asuratenem (puc. 34, a).
Bbicokasi NpoyHOCTb cTeknonnactuka o3BonseT nonyyYnTb KOHCTPYKLMIO HEOOXOAMMOWM MPOYHOCTU NpwU
Marnown TonwuHe matepuana. OgHako Takasi KOHCTPYKUMS, HanpuMep nanyba, He obnagaeT ewe OgHUM
BaXHbIM CBOWCTBOM - XECTKOCTbIO, HauMHaeT "AblwaTtb" nofd Harpyskon. [ns noBbILWEHUS XEeCTKOCTU
nany6, nepebopok 1 Hapy>KHOW OOLUMBKM 4acTO UCMOMb3YIOT TPEXCINOWHbIE (C3HABUYEBbLIE) KOHCTPYKLMN.
CoctouT Takasi KOHCTPYKLMUSI M3 HaPYXHbIX TOHKMX CITIOEB CTEKMOMNMacTUKa W CKIIEEHHOrO C HUMMU
BHYTPEHHETO CNosl - 3anoNHUTENS U3 NPOYHOro Nerkoro neHonnacTa unm peBecuHbl 6anb3abl.

Knunn Ha nnactmaccoBbIX sAXTax Yalle BCero genawT B BuAe CBapHbIX MPOMIMpoBaHHbIX KOPOOOK 13
HepXXaBewLUe cTanu, KOTopble MPUCOEOMHSAIOT K KOPMYyCy Ha CKBO3HbIX GonTax, NpOXoAswmx yepes
ycuneHHble dnopbl. MiHorga 6annact B Buae CBMHLOBOW UMK YyryHHOW OpoOM yknagpiBaloT B NMOMOCTb
Knng, oTdoopMOBaHHOr0 COBMECTHO C KOPMyCOM, U 3anuBaroT CBA3YIOLUM, KOTOPOE Mocrne oTBepaeBaHus
npespaLyaeTcs BMeEcCTe c Apo6bio B MOHOMWT.
Kopnyca nnactmaccoBbIX SIXT AOMrOBEYHbI, Nerku, CTOMKU K BO3AENCTBUIO aTtMocdepbl 1 MOPCKOW BOAbI,
He TMOABEPXKEHbl THUEHWIO UK NOBpexAeHutio 4epBsaMu. Hepgoctatkom matepuana sBnseTcs
YyBCTBUTENMbBHOCTb K NCTUPaHUIO " K OenCTBUO KOHLEHTPMPOBAaHHbIX Harpysox.
Manas >»xeCcTKOCTb KopnycoB TpebyeT NOAKpennATb UX NPOAONbHbIMK Nepebopkamu, Kak aTo, HanpuMmep,
caenaHo Ha sixte "KoHpag-54", unu TpybyaTbiMM (PepMEHHBIMU KOHCTPYKUUSIMU ONS NpefoTBpaLLeHnst
obLero nsrnba kopnyca nog 4eNCTBUEM TS LUTArOB U AaBEHUS MaYThl.

B nocrnegHue rogbl CyooCTpouTenbHasi OpeBecuHa CTaHOBUTCA Bce Gonee OedUUUTHBIM U OOPOrvM
mMatepuanoMm Ha MUPOBOM pbiHKe. [N SXTOCTPOEHMS NpUMEHsIoTCA OTGopHas BbICOKOKa4YeCTBEeHHast
ApeBecuHa TUKa, KpacHoro Jepesa M cubUpckoro keapa (ans obwuekn) U ay6a (ans nNpoyHbIX geTanein
Habopa ¥ BoOOLlEe ONA Bcex 4acTel cyagHa), 6enoro u roHgypacckoro kegpa. Mcnonb3ayloTcs Takke
X0OpoLlo BblOep)KaHHble npsAmocnonHas cocHa " enb, a TaKke nUcTBEHHMLA.
B n3BecTHOW cTeneHu BbipyyaeT LUIMPOKOe MPUMEHEHMWE KreeHbIX KOHCTPYKUWA U AeTanei, B KOTopbIX
MOXHO MCMOmNb30BaTb KOPOTKOMEpPHLI MaTepuan. bnarogaps kadecTBeHHOMY MoaGopy ApPeBecUHbl B
KrneeHol AeTanu oHa okasbiBaeTcs 6ornee NpoYHO Npy MeHbLUeM cedeHnn. B Lenom kopnyc nony4yaetcs
bonee nerkum " NPOYHbIM, yem COBpaHHbIii Ha MeTannMyeckom Kpenexe.
KneeHoli no nasam 13 peek BbINOMHAIOT U TpaauLUMOHHY0 OBLIMBKY Brnaib, KoTopas paHee Habupanacbh
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M3 OOCOK W KoHonatunacb. KneeHasi oOWMBKa MOHONMWTHAA WM BOAOHENPOHMUAEeMasi, HO WMeET;
HeJOCTaToOK - MPU CUMbHbIX KONebaHUsAX BRaXKHOCTUM PEVKU MOryT TpPecKaTbCsl U yCbIXaTb Kaxgas B
oTaenbHocTW. loaToMy AN CTpaH C >XapkuMm KNMMaTtoM 3TOT METOA He mnpuMmeHseTcs. Jlydwne axTobl
CTpoSATCA C OBOLIMBKOM M3 TUKa B MOABOAHOW YacTW Kopryca M U3 KpacHOro gepeBa B HaABOOHOMW.
Bonee nerkas n npoyHas - ABYXCMOMHas (a Ha cambiX KPYMHbIX SIXTaX - U TpEXcronHas) obwmeka. Jocku
BHYTPEHHEro Crosi pacnonararTcd AvaroHanbHO No oTHoweHuto K [, a HapyXHoro - BOONb CyAHa,
No3TOMY Takyrto OOLIMBKY 4aCTO Ha3bIBAKOT AuaroHanbHO-NpoAonbHOW. Mo npaBuMnam MNOCTPOMKWA SXT
JonycKaeTCs yMeHbLUEeHNe CyMMapHOW TOMLWUHbI ABYXCNOWHOM obLwimBkn Ha 10%, a TpexcronHom - Ha
15% no cpaBHEHUIO C MOHOJTUTHOM.

C koHua 60-x Ir. monyyun pasBuMTUE €elle OAMH MEeTOA MOCTPOMKW AEPEBSAHHBLIX KOPMYCOB AXT, MpU
KOTOPOM MCMOSb3YIOTCA LUMPOKME MOMNOChl TOHKOrO 3-4-MUNNUMETPOBOro LUMOHA, YKNaAabiBaemble
AnaroHanbHO Ha MO3UTUBHYO (POpPMYy - MyaHCOH B HECKOMbKO CroeB (WMNOH AN MOCTPOMKN NEerknx
FOHOYHbIX LWBEPTOOTOB M AXT NPUMEHHAETCS B 3apybexXHOW U OTeyecTBEHHOW npakTuke euwe ¢ 30-x
rogoB). Kaxgasa nonoca npenBapuTenbHO MPONUTBIBAETCH Pa3XKUKEHHbIM 3MOKCUAHbIM CBS3YHOLLMM,
KOTOpOe MpoHMKaeT rmyboko B Mopbl APEBECUMHbI U KOHCEPBUPYET ee OT 3arHmBaHus, npegoTrspallaeT
NPOHWKHOBEHME B O0OWMBKY ApeBoTOYLEB. [lOBEpX YMOXEHHOr0 M 3aKpPenseHHOro BPEMEHHO Ha
nyaHCOHe MepBOro Crfios HAHOCUTCA CBA3YKOLIEE WM HakMnagblBaeTcs BTOPOW CMoW nosioc u T.4.
OnokcuaHaa cMora NfoTHO 3anosiHSAeT BCE 3a30pbl MeXAy KpOMKaMy Mosioc LWnoHa u obbeauHsieT ero
cnou B obLLMBKY-CKOPNyNy, NOAOOHYO CTeKnonnacTnkoBor. CHapy»xu Kopnyc MOXET ObiTb MOKPbIT NTAKOM
UK Kpackom NMbo OKNeeH Croem CTEKMNOTKaHu.

Kopnyca HeGonblunx siXT MO 3TOMy MeTody MOryT umeTb 6e3HabopHYHO CKOPIYMHYH KOHCTPYKUMIO -
NPOYHOCTb NpUAANT geTany obCTporikn nHTepbepa - nepebopkn, pyHayku 1 T.n. bonee kpynHele kopnyca
(camoii 6onbLLON NOCTPOEHHON SIXTON ABMNsieTcA 28-MeTpoBas KONUS CTapMHHOIO k3ya) hopmMyloT NpsiMo
no Habopy, cocTodlemMy U3 peako paccTaBfeHHbIX NepebopoK M paMHbIX LUMAHIOYTOB, a Takke M3
NPOAOSIbHbLIX PEeEYHbIX CTPUHIepoB, yCTaHOBIEHHbIX Yyepe3 160-200 mm. Mo aTomy ke meToay Aenatot
nany6sl c HaacTponkamm n pyoKm.
Mpu nocTpovike AepeBsHHbBIX KOPNYCOB yTBEpAMnach nornepeyvyHas cuctema Habopa - ¢ 4OBOMbHO 4acTo
paccTaBneHHbIMK LWnaHroytamn. [paBuna NoCTPONKN SIXT pernameHTUpYrT pasmepbl CBs3en kopnyca
ONS pasnuyHbIX TUMOB LUMAHroyToB, HO HanborbLLee pacnpocTpaHeHe Nornyyuna NoCTPonka koprnyca Ha
FHYTBIX LWUMAHroyTax, Ha TAMMHUPOBAHHbIX U3 PEEK U Ha KOMOUHALUKN NaMUHUPOBAHHbIX M FHYTbIX. Mexay
napov NamMMHUPOBAHHBIX LUMNAHIOYTOB MOryT YCTaHaBMMBaTbCA ABa MMM Tpu rHyTbIX. [na BocnpuaTtus
ycunuii ot danblUKUNSA U OaBMEHUss MadTbl B KOpMNyce ycTaHaBnvMBaloT nepebopku, yCUNeHHble pamHble
WNaHroyTbl (MHOrg4a BbLIMOMHSAEMblE M3  MeTannuyeckux npodunen). BHM3y BeTBM LUNAHIOyTOB
COEOVHSAIT OePEBAHHbIMU NIUCTOBBIMA WM KOBAHbIMW MeETannnyeckuMu riopamu, pasHOCALLUMHA
Harpy3ky Ha [OCTaTovHO Oonbliyld 4YacTb LINaHroyta Mo wupuHe kopnyca (puc. 34, 6).
ManyGHbIA HacTUMn Ha AEPEBAHHBbIX W MeTannMYecKMx sIXTax AenaeTcs 4valle BCero u3 BOOOCTOWMKOW
daHepbl. PaHepHass nanyba nerye M npoyHee 0OObLIYMHOrO Hactuna M3 nanybHuka - He TeyeT, He
paccbixaeTcs No4 BO3AeNCTBMEM COMHLUA, He TpebyeT NOCTOSHHOrO yxoda. Ee MOoXHO okpacuTb, OKNenTb
CTEKITOTKaHbIO Ha 3MOKCUOHOM CBSA3YHOLLEM UIM NOKPbITb MAPYCUHOW Ha kpacke. Ha daHepy MoryT ObiTb
HaKrneeHbl TOHKME OEeKOpaTMBHbIE MMaHKM M3 TUKA, UMUTUPYIOLLME TPaaULMOHHBLIN NanyOHbI HacTu.
HenakmpoBaHHasa TukoBasa nanyba obrnagaeT NoOMUMO NPOYMX eLe OAHUM OOCTOMHCTBOM - MO HEW He Tak
CKOMb3KO XOAWTb, Kak no nanybe ns apyron ApeBECUHbI UM OKPaLLEHHOMN.

Koprnyca MHOMMX KpEeWCEepCKO-TOHOYHbIX $SXT, OCODEHHO pgnvHon ©Oonee 15 M, MOCTPOEHBI
LeNTbHOCBapHbIMUK 13 antoMUHUEBO-MArHMEBbLIX cnnaBoB. Cnnaebl 3Tu (Hanpumep, AMr5B) obnagatot
BbICOKOW CTOMKOCTbIO MPOTUB KOPPO3MM B MOPCKOW BOAe, nerko aedopmMupytoTcs B XOSIOAHOM
COCTOSIHMM, XOPOLLUO CBapMBalTCA B Cpede WHEpPTHOro rasa aproHa. TOnwuHa HapyXHOW OOLIMBKM Ha
AXTax AnuHom 15-16 M coctaBnaeT 5-6 MM; KMITEBOW NOSAIC MOXET OblTb U3FOTOBIIEH U3 NMUCTOB TOMLLUHOWN
0o 8 MM. 3a pedkMm UCKIYEHMEM, Ha artoMUHUEBBLIX SIXTaxX WCMOMb3yeTcsi nonepeyHas cuctema
Habopa, Npuyem paccTosiHue mexay wnaHroytamu coctaensaet 350-550 mm. LWnaHroyTel nsrotoensoT
13 Nonocobynbb0BbLIX UK TaBPOBbLIX NPECCOBaHHbIX Npodunen. CBUHLIOBLIA UMW YYTYHHbIA DanbLUKWb
JOMKeH OblTb HAOEXHO M30MMPOBaH OT artOMUHWEBOrO KOpryca C MOMOLLb0 OUTYMHOW MacTuKu WUnu
3MOKCUAHOro KoMnayHaa.
KpencepcKko-roHouHble AXTbl U3 CTanu B nocnegHue rofbl CTPOAT KpanHe pefko, XoTa B KOoHue 60-x rr.,
Korga ctanbHOM Kopnyc gaBarn sixte npevnmMyLectso npu obmepe no npasunam RORC, 66110 noCTpoeHo
Hemarno cTanbHbIX "OOHOTOHHWMKOB" M Jaxe AXT MEHbLUMX pasmepeHun. TonwmnHa HapyXHOW OBLUIMBKM Ha
LenbHOCBapHbIX AxTax OnvHomn 12-18m BapbupyeTca oT 4 no 6 MM.
Tak kak cTanb 1 anoMuMHU obnagaroT ny4ywen TENNONPOBOAHOCTLIO, YEM AEPEBO M CTEKMONIACTYK, Ha
AXTax U3 3TUX MaTepuanoB Heobxodvma TennoBas M3oMNAUWS XWUMbIX NOMeLeHun. Takas m3onsaums B
BUAE NNWUT U3 3KCMaH3uTa (npeccoBaHHas npobka), noponnacra u Opyrux MatepuanosB HakieuBaeTcs
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W3HYTPW Ha HapyxHyl0 0BLUMBKY M 3allMBaeTcsl AeKOpaTUBHLIMU MaTepuanamMu - niacTukom, haHepon,
FIMHKPYCTOM.

ManyGbl M HaACTPOWKM MeTamnnMyYeckmx SIXT M3roTaBMMBalOT U3 haHepbl UM MeTasnna C NOKpbITUEM
AepeBsHHbIM HACTUIIOM WM HECKOSb3SILLEN MacTUKOM.

3.3 YcTpouncTBa, cucTeMbl U CHabXeHue KpemcepCcKo-roHOYHbIX SAXT

BesonacHocTb akcnnyataumm n obutaemMocTb sIXTbl B OOMbLUIOMA CTEMEHU 3aBUCAT OT TOr0, HACKOJIbKO
XOPOLUO CYAHO OCHAalLleHO COOTBETCTBYHOLMM 0OOpyLOBaHMEM, YCTpOMWCTBaMM U cuctemamu. K uumcny
BaXKHEMLUNX CyAOBbIX YCTPOWCTB OTHOCATCH SIKOPHO-LWIBApPTOBHOE, pYyreBoOe, feepHoe YCcTpouctea u
AXTEHHbIV TY3WK.
fAKkopHoe ycTponcTBO. KONmMyecTBo 1 BEC CTAHOBbLIX SKOPEN, Kanubp SKOPHOW Lienu n ee AnvHa ans
KpencepcKnx sXT onpeaenstoTcsa npasunamMmm knaccmdukaumm n nocTponkm (tabn 2). fAxra, yxoasuiasa B
AanbHee nnaBaHune, JOIMKHA OblTb YKOMMMEKTOBAHA HE MEHEE YeM OBYMsI CTAHOBbLIMU SKOPSIMU, OONH U3
KOTOpbIX MpumepHo Ha 20-25% porxkeH ObiTb Tshkenee OCHOBHOro, Hambonee 4acTo MCMOMb3yemMoro
sakopsi. Kpome TOro, Ha cyaHe OOJKHbl ObITb 3aBO3Hble SikOpsi MM Bepnbl. Macca camoro 6onbLioro
Bepna (CcTon-aHkepa) NpUHMMaeTcsa 0ObIYHO paBHOW 75% OCHOBHOMO CTaHOBOMO SIKOPSl, @ CaMOro ferkoro
- apeka - 25 % CTaHOBOrO.
Hanbonee pacnpocTpaHeHHbIM TUMOM SIKOPSi Ha OTEYECTBEHHbIX SIXTAX OCTaeTcs aaAMUpPanTencKuin
SKOpb, OOnagaloWunin BbICOKON OepKallel CUIoN npakTU4eckn Ha nbom rpyHte. K HegoctaTkam
aAMUPanTenCcKoro SIKopsi OTHOCST CpaBHUTENbHO OOMblIYyI0 Maccy M HeobXOAMMOCTb BOOpYXaTb €ro
nepes Kaxaon NOCTaHOBKOWM Ha SIKOPb.

Tabnuua 2
Hopmbl CHaGXeHWUsi KpencepcKo-TOHOYHbIX SXT SKOPSIMU, SKOPHbIMW U LUBApTOBbLIMW KaHatamu U
BOOOOTITMBHbLIMU CpeJJ,CTBaMI/I.

Knaccsbl sixT IOR VIV V-1 1]
Akops:
KONMnM4ecTBO, LUT. 1 1 2 2
BEC, Kr 15 18 12u18 18mu25
flkopHas uenb:
OnNVHa, M 30 30 40 60
Kannép, Mm 5 6 7 8
AKOpPHbIN KaHaT:
OKPYXXHOCTb, MM 30 50 60
OnvHa, M 55 60 70
3aBO3HOM KaHaT:
OKPY>XHOCTb, MM 40 50 60 60
OnvHa, M 45 50 55 60
LLiBapTOBbIE€ KOHLbI:
OKPY>XHOCTb, MM 45 50 55 60
anvHa, m 5 5 6 8
Beppa, wT. 1 1 1 2
NMomna BOAOOTNUBHAA C AnaMeTpoM uunuHgpa He meHee, Mm 25 30 40 50

lMpumeyvaHue. Bec dkopen ykasaH Ang agmupanTenckoro sikops. [pu npumeHeHnrM OeCLUTOKOBbIX
AKOpen Mx Bec OOIMKeH ObiTb Ha 25% Oonblie. B cnyyae npyMeHeHWst Skoper NOBbILIEHHOWN AepXKallen
Cunbl OHM noaduvpaloTca Mo BenuuMHe AepXallen Cunbl, KoTopasd [OormkHa OblTb HE MeHee, YyeM y
afMMNpanTerncKoro sIKOpsl, ykasaHHOro B Tabnuue.
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Ha axtax HaxoOsaT npuMeHeHuWe Takke nerkne 6ecluTokoBble AKOPsi C MOBOPOTHbIMM fanamu Tuna
HaHndopTa, MaTpocoBa n Xonna, a Takke Akopb-nnyr (M nemexosbin). OTHOCUTENBHO CBOEN Macchl
akopsa JaHdopTa, MaTtpocoBa n neMexoBbli pa3BMBaloT OYEHb BbICOKYHO OepXallylo CUMy Ha MecyaHbixX
rPyHTax U B MMAOTHOM WIe, HO YCTynawT agMUpanTeNncKOMy MpU CTOSIHKE Ha KaMEHWUCTOM [pyHTE U
raneke. Kpome TOro, npm chbemke B CUMbHbIA BeTep, korga AxTy 0e3 momowm ABuratens TpygHo
NnpvBECTM B MOnoxeHue "naHep”, TpebywTca Gonblive ycunusa NS OTpbiBa SIKOPEW 3TUX TUMOB OT
rpyHTa.

Ona onpegeneHns HeobGXOAMMOW MacCbl aAMMPanTEWCKOro SIKOpsi MOXHO  BOCMOMb30BaTbCA
npuenuxeHHon opMynon:

W= 83 0? ke,

roe D - BOAOU3MELLEHME AXThbl B TOHHaXx.
Maccy BTOpOro sKopa MOXHO MNpuHATL paBHoW 75% maccel nepBoro. Kanmbp skopHow uenu
noacynTbiBaeTca no copmyrne:

o = 4,73.5, ALAL,

AkopHble Lenu npegnovTUTENbHEe KaHaToB, Tak Kak uenb Gnarogaps 6onblion macce npwxkuMaet
BEpeTeHOo AKops K TPYHTY n amopTusmpyet PbIBKM AXTb npu BOJTHEHUMW.
[Mpu cTosiHKE Ha AKope uernb UKW KaHaT KPensaTcs Ha SXTe 3a NPOYHbIN BUTeHr, KHexT unu bepetcsa Ha
ctonopa. CneunanbHble MeXaHU3Mbl AN BbIBOPKM KaHaTa Uin Lenu - Wnunv 1 6pawwnunm npuMmeHsoTcs
TOSBbKO Ha CaMbIX KPYMHbIX AXTax ANnHoM cebiwe 15 M. [1na oTpbiBa AKOPS OT rPyHTa Ha AXTax MEeHbLUMX
pasmepeHuii NPUMEHSIT  Tanu co ckobon, nepeknagbiBaemomn 3a 3BEHbA uenu.
Yem 6nivke K OpLUTEBHIO 3aKpenneHbl KMo3bl, MOMYKN03bl U POYNbC ANs AKOPHOW Lenu, TeM MeHbLUe
AXTY BOOUT Ha CTOsHKE W nerde BblbupaeTca uenb. JlyywmMm yCTPOMCTBOM CUYMTAETCH POYNbC CO
CTOMOpOM, YCTaHOBMEHHbIV Ha dopLuTeBHE.
[na pa3sveLleHnss SKOpHbIX Lenew AxTbl 060pyaAyloTCsa LenHbiMu sawmkamu. [pegnoytutensHee yskve u
BbICOKME ALUMKU, B KOTOpbIe Lenb "camoyknagbiBaetcs" 6e3 3aBanoB v Kanblwek. KoHew, Lenu kpenutcs
Ha CydHe K >XBaka-rarncy - KOPOTKOMY KyCKy Lenu ¢ ObiCTpoOTAalLWMMCS YCTPONCTBOM, KOTOPOEe Mnpu
MONHOM BbITPaBNMBaHNM AKOPb-LENW NOsBNAeTCA M3 nanybHOro Kkn3a 1 rotoBo K HeMeaeHHOW oTaave.
HeobxooumbliM JONOMHEHMEM SIKOPHOTO YCTPOWMCTBa ABMSAOTCA TOMOYM u Byvipen, a Takke KpenneHus
AKOpeWn No-NoXo4HOMY Ha MX LUTaTHbIX MecTax.

LLiBapTOBHOE YCTPOMCTBO COCTOMT U3 BUTEHrOB MU KHEXTOB, YCTAHOBIIEHHbLIX B HOCOBOW U KOPMOBOWM
YyacTAx nanybbl, KMMNOBbIX NMAHOK (MONYKMO30B), NPpMAALLMX LWBapTOBaM MpaBuiibHOe HanpaBfieHne U
npegoxpaHsaLWmnX UX oT nepeTupaHust o Batepeeinc nunu ganblwbopT. OnvHy WBapTOBHbIX KOHLOB, A
KOTOPbIX UCMOMb3YITCA CUHTETUYECKME TPOChl U3 KanpoHa, fasBcaHa W T.M., peKkOMeHAyeTCs NPUHUMAaTb
paBHOW yABOEHHOMN ANMHE AXThl, a AnamMeTp noabupaTth Tak, YTOObl pa3pbiBHas Harpyska Tpoca 6bina 6bl
He MeHbLUe BOOOU3MELLEHUS AXThbI.

PyneBoe ycTpoicTBo. Pymnens - Haubonee npocToe U Ha4eXHoe YyCTPOMUCTBO, Npu KOTOPOM pyreBoi
XOPOLUO YYBCTBYET SIXTY, €CIM, KOHEYHO, PYreBble MeTNM XOpOLO OTLEHTPUPOBaHbI M MPaBUIBbHO
BblGpaH ko3hmUMeHT komneHcaummn GanaHcupHoro pyns. Hegoctatkom pymnens SiBMsIOTCS ero AnvHa,
Mellalowlasi paboTe B KOKNWUTE, U AOBOJIbHO 3HAYMTENbHbIE YCUMUS MPU YPaBIieHUN SIXTON B CBEXWIA
BeTep. B Gombliyto BOSMHY NMpW MOMYTHbIX BETPAx MHOrAa NMPUXOAMTCA YNpaBfsTb SIXTOW C MOMOLLbIO
pymnenb-Tanemn, mMexay pymnenem n noaXOoAALLMMM yTKamu Ha nany6e.
AxTbl cBbiwe 10 M ANWHOW MHOrA4a@ YNPaBMAOTCS C MOMOLLBIO LWITypBana Gonbluoro avamerpa u
TPOCOBOW Nepeaayn Ha CekTop, 3aKpenneHHbIi Ha 6annepe Hag canbHUKOM renbmnopTa (puc. 35).
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Puc. 35. Pynesol wmypmpocosbil rnpugod co
wmypearsibHOU KOJTIOHKOU:

1 - HaTsKHOE YCTPOWCTBO; 2 - cekTop; 3 -
LWTYPTPOC; 4 - HAanpaBnsLWMA LWKKB; 5 -
pasbeMHbIN KOYLL; 6 - cCamoyCTaHaBNMBaKOLLNNCS
onok; 7 - nnuta 6nokos.; 8 - KonoHka; 9 - uenb
anns; 10 - wrypsan; 11 - 3Be3gouyka; 12 - kopnyc
pyneBow mMalumHKu; 13 - uronbyaTbii NOALUNMHMK;
14 - xonogo4HbIN cTonop; 15 - npueog ctonopa.

LtypBan ycTaHaBNMBaeTCa B KOKNUTE Ha pyrieBoW KOMoHKe (a) U MMeeT Ha Bany 3Be3404Ky (6), koTopyto
ormbaeT ponvKoBas LieNb, BKIOYEHHAs! B CPEAHIO YacTb WTypTpoca. Ecnu Ha KonoHke cTouT KoMmMac,
TO JeTanu NpyMBOAa W LENb OEenaltTcs U3 HeMarHWTHbIX MaTepuanoB. [ns nepefaynm npuMeHsieTcst
MOKNI CTanbHOM TPOC KOHCTpykuum 6X19+0c gocTatodHoro avameTpa, 4Tobbl BblAepxaTb PbIBKM,
nepegaBaemble pyrieM Ha BONIHEHMU. Kputuyeckoe 3HaYeHe MMEeKT AnaMeTpbl HanpaBnsAloLwmnx LKUBOB
N YX OpMEHTaLMSA TOYHO MO OCK TPOCa; ANaMeTp LUKMBA Mo xenobKy Ans Tpoca AOMMKeH ObiTb He MeHee
16-19 OnameTpoB Tpoca.
LUTypTpoCcOBLI NpUBOA HE SABMSETCA CaMOTOPMOSSALLMMCSH B OTIMYME OT paHee NPUMEHSABLLUNXCS
BWHTOBBIX PYJIEBbIX MALLMHOK, MO3TOMY PYFIEBOIN COXPaHSAET (NPU OTCYTCTBMM NMOGTOB) XOPOLLEE YYBCTBO
pynsi. TOpmMO3, UMEIOLLNACA HA KOMOHKE, NMO3BONSIET 3aCTOMNOPUTL PYIib B ONpPeAerieHHOM MOMOXEHWUU U
Ha cTosHke. CekTop (B) (MHOrga OH 3ameHseTCa AWCKOM C Xenobkamu Ans Tpoca) cHabxaetcs
TPOCOBBIMU UMW OPYTMMY OrPaHUYMTENSAMM NOBOPOTA PYs.

JleepHoe yCTPOMCTBO COCTOMT M3 XXECTKUX TpybUaTbiX Orpa4eHWI - PENMHIOB, YCTaHOBIEHHbLIX B HOCY
N KOpMe, CTOeK UK reepoB. Pasmepbl M KOHCTPYKUUS FNEEPHOro OrpaxneHus pernameHTUpyTCs
npaeunamm obecrneyeHns ©Oe3onacHOCTM MnaBaHMs MNpU  MPOBEOEHUN  KPENCEPCKUX  FOHOK.
[nsa Toro 4ytobbl OOMbLLIOK rEeHY33CKUA U CTaKCENb HE JIOXKWUIICS Ha Jleepa, HOCOBOW PENIMHT BbIMOJTHAOT
pa3pe3HO KOHCTPYKLUK - CO LLENbIO, B KOTOPYIO NMPOXOOUT HUXKHSAS LLUKATOPMHA FreHYM Ha OCTpbIX Kypcax.
Ha neepax B palioHe KOKNWTa 3aKpennsiioT napycuHoBble OOBECHI, 3aluuLialolMe aKMNax OT BeTpa U
Opbi3r. C BHYTpPEHHeW CTOPOHblI Ha HWUX NPULLMBAKOT KapMaHbl Ans GpocaTenbHOro KoHua u Apyrux
MenKnx npegmeToB cHabXxeHus, KoTopble XernatenbHo UMETb Ha nanybe.
Ha saxTe, BbixoasLen B Kpencepckoe nraBaHue, Ty3uK siBrsieTcs Heobxoaumon aeTanbio cHabxeHus.
MuHuManbHbIe pa3mepbl Ty3uka, No3BonsaoLLmMe 6e30nacHO MCNONb30BaTh €ro Ha 3aKpbITbIX aKBaTOPUAX:
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AnuHa - 2,4 M, wupuHa - 1,2 M, Beicota 6opta - 0,4 m. MNpegnoyTutensHee Ty3nKK C KaTamapaHHbIMU
obBogaMM unM C HOCOBbIM TpaHueMm, Kak Oornee BMecCTUTErNbHble W OCTOMYMBBIE HA BOJIHEHUW.
CyuiecTBeHHbIMM geTanagmm o00opyooBaHUA Ty3uKa SIBNAOTCA MSATKUA KPYrOBOW KpaHel, 3aKpenneHHbIN
no npusanbHoMy 6pycy, pbiM Ond GYKCUMPOBKM B HWXKHEN 4acTu HOPLUTEBHS MIIM HA Kune, rHesgo B
TpaHue ONS ronaHeHuWs M MoOBECKU SIKOpSA Mpu ero 3aBo3e. Ha nmanybe aAxTbl unm Ha Kpbiwe pyoku
npegycmaTpuBaloT MOAYLIKMA ONS YKAagky Ty3uka u oOyLiKM Ans KpenneHus HanToBoB. [na nogbema
wintonkn maccon 6onee 100 kr Ha nanyby MCNONb3yTCA MK, CneLManbHaga cTpena unu Lwnondanku.

Cuctembl. Kpencepcko-roHodHble SXTbl OBOPYAYOTCS OCYLIMTENbHOW, CTOYHOW, BEHTUNAUMOHHOM
cuctemamu, a Takke cucTeMamm BOOO- n rasocHabxeHusi.
OcywntenbHasa cuctema COCTOMT U3 PYYHbIX HACOCOB, MPUEMHbIX TPYOONPOBOAOB C CETKAMU 1 OTIIMBHbIX
TpybonpoBoaoB, BbiBEAEHHbIX 3a 6OpT Bbilwe BaTepnuHun. NpUMeEHSAOTCA pyyHble AuadparmMeHHble
nomnbl, OAHO- U ABYXUMMNWHAPOBbLIE HACOCHI, @ Takke Hacocbl-anbBeepbl. [NpaBuna knaccudukaumm
oroBapvBaloT MNpomM3BOAMTENBHOCTE Hacoca wnu [OuameTtp ero uunuHgpa (cm. Tabn. 2). Oduametp
TpybonposoaoBs cocTaBnsieT 00bIYHO MOMNOBUHY OnameTpa uunuHapa.
CornacHo npaBunam 6e30NacHOCTM KPEWCEepCKUX TOHOK, Ha sAXTax, y4acTBYWOLWMX B roHkax 1-3-r
KaTteropun, ogHa u3 nomn obsi3aTenbHO [OIMKHA ObITb yCTaAHOBMEHa Tak, YTOObl € MOXHO Oblno
nonb3oBaTbCA U3 KOKMNWTA, KOrga Bce BXOAHbIE JHOKM 3aKpbiThl. [1pOCTENILMI BapuaHT - BCcackiBawLlas
nopLHeBasi MoMna, CMOHTMPOBaHHAsi B [JHMLLE KOKNUTa, B KOTOPbIA OHA MoJaeT TPHOMHY Boay,
CNYBaloLLYyHOCS CaMOTEKOM Yepes OTNMBHbIE LLNUraThI.

Ecnu otnneHon TpybonpoBog BbiBOAMTCHA 3a 60pT, OH Jo/mkeH ObiTb CHabXeH HEeBO3BPaTHO-3anoOpHbLIM
KnanaHom.

K npuemMHuKy ocylLumTenbHOro Hacoca gormkeH 6biTb obecneyeH GecnpensaTCTBEHHbIA CTOK BOAbI Yepes
BCe dnopbl M nepebopkn nMBO K pacnpedenuTeribHOMY KOSMEKTOpY y MOMMbl U3 KaXAoro oTceka
noasoasaTCs oTAenbHbIe Tpybonposoapl.
Cuctema BogocHabXeHns Ha XTe COCTOUT M3 LUMCTEPH NpecHow Bodpbl (OHM 0ObIYHO pasMeLLaloTcs nog
navonamu B6NM3n LEHTpa TSXKECTU AXTbl), HANMBHbBIX U BO3AYLUHbIX TPYD, pacxoaHbIX TPYGONpOBOAOB C
Hacocom n KpaHamu.
LinctepHbl 6onblUON €MKOCTU CHabXaroT npogonibHbiMM oTOoMHbIMM nepebopkamn. HanueHaa Tpyba
3aKkaH4mMBaeTcsa Ha nanybe repmeTMyHOM pe3bboOBOM MNPOOKOW, a KoHel BO3AYLWHOW TpyoKu
pacnonaraeTcs Tak, YTOObl UCKMIOYNTL NonagaHvue BHYTPb LMCTEPHbI MOPCKOW BOAbI 1 OblTb Ha BUAY NpK
3anorHeHnm LUCTEpPH.
Ha axTax nonyymnu pacnpoctpaHeHue ABe CUCTEMbI MOA4auun BoAbl M3 LMCTEPH K pakoBMHaM Ha kambyse
W B YMbIBanbHUKE: rPaBUTaLMOHHAsA - CAMOTEKOM 13 HeBOMbLLOW PacXxoAHOW LIMCTEPHbI, pacrnonaraemomn
nog nanybon, unu no4 [AaBfieHMeM BO3dyxa, KOTOpPOe COo3faeTcd Mpu  HarHeTaHuM BoAdbl B
nonysanofHeHHY pacxogHylo uuctepHy (rmgpodop) (puc. 36). [mapodop pacnonaraeTca nog
nanonamn n He 3aHMMaeT none3Horo obbema BHYTpU AxTbl. B 06omx cnyyasx Hacoc npecHon Bodpl
MOXeT ObITb pPYyYHbIM MMM C INEKTPOMPUBOAOM OT akKymynsTopHou Gatapeu. Boga Ha kamby3 moxeT
noAaBaTbCA C MMOMOLLLIO PYyYHOM uNM neganbHoM AuadparMeHHOW MNoMMbl HENOCPeACTBEHHO K
pacxogHOMY KpaHy.

Puc. 36. Cxema cucmemsl 8o00ocHabxxeHusi c  eaudpoghopom (nod  daeneHuem):
1 - gyw; 2 - 3anopHbIv kpaH dy 13; 3 - rugpodop emkocTbto 30 nNMTPOB; 4 - HarHeTaTenbHbIA Hacoc; 5 -
3anopHbIn kpaH dy 18; 6 - LMcTepHbl NpecHon BoAbl; 7 - BO3AyLLHasA Tpybka; 8 -3anvBHas roprnosuHa; 9 -
pakoBuHa; 10 - nepanbHasg AguadparmeHHas nomna; 11 - TpexxoaoBbld kpaH dy 13 (dy BHyTpeHHWI
anaveTtp Tpybonposoaa).
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lMocTosHHO noBbIWaKLWuecs TpeboBaHUS K YMCTOTE BOOHOW Cpedbl He OCTaBMfsOT B CTOPOHE MU
crnopTMBHble cyda. B HacTosilee BpemMs Ha MHOMMX AXTax yCTaHaBMMBAKOT CheLuarbHYl0 CTOYHYIO
CUCTEMY, COAEepXallyld UUCTEPHY, B KOTOpPOW cobupaloTcsl 3arps3HeHHble BOAbl OT Kambya3a,
yMbIBanbHUKa M ranbtoHa. ONopoXHEeHMEe 3TOW UUCTEPHbI MPOU3BOOAUTCHA C MOMOLLBK CheuunanbHbIX
YCTaHOBOK B raBaHsix. HenocpeacTBeHHbIM BbIOPOC CTOYHbIX BoA 3a GOpT gonyckaeTcs BO MHOMMUX
parioHax Mopsi TONbKO 3a npeaenamm TPEXMUITBHON NpMbpexXHON 30HbI.
YHuTa3sbl Ha AXTax, Kak NpaBumo, OKa3blBalOTCA PacMONOXEHHbIMU HWXKE BaTEPNUHUN, BCNeaCTBUE Yero
Heob6xooMMO crneumarnbHOe YCTPOMCTBO NS MPOMbIBKM 3aBOPTHOWM BOOOW M OTKAYKWM rPsI3HOM BOAbI 3a
6opT, ecnu cygHo He 060pyaOBaHO CTOYHOW LINCTEPHOMN.

Ha MHormx sxtax MCnonb3ylTcs rasoBble kamMOy3Hble MAuTbl. [1py 3HAUMTENBHOM 4YWCIEe 3KUMaxXa U
aBTOHOMHOCTW nnaBaHusa TpebyeTca ycTaHoBKa 6annoHoB OOMbLUOW E€MKOCTU U MOHTaX CUCTEMbI
rasocHabxeHus.

MponaH-byTaH Tsxxenee Bo3ayxa, OkasbiBaeT OTpaBnsoLLee AeNCTBUE HA OpPraHn3M YenoBeka, U CMecb
€ero C BO34yXOM B oOnpefeneHHor nponopuuu B3pbiBoonacHa. [1odToMy K cucteme rasocHabxeHus
npeabsBnaTca ocobble TpeboBaHusa. bannoHbl ¢ ra3oM [OMKHbI YCTaHaBNUBATLCA B BEPTUKArNbHOM
NOMNOXEHNN, XenaTerbHO B MOMELLEHUN, N30NTMPOBAHHOM OT XWMbIX KaloT UM Ha BepxHen nanybe. [JHO
nomelleHns ans 6annoHoB OOIMKHO pacnofaraTbCs Bbllle BaTEPNIMHUN U UMETb LINUraT ans ctoka rasa
3a 6opT. OTcek ©annoHoB OOJDKEH XOpOLLO BEHTMNMPOBATbLCS.
[[a3oBble 0annoHbl cHabXatTcsl peAyKUMOHHBIMU KrnanaHamu Ansi NOHWXKeHUst aasrnenus ¢ 8-16 atm ao
0,05 arm. TpybonpoBoa, cCoeaVHSIIOWNA OannoH C MAWTON, BLIMOMHSAETCS W3 MedHbIX Tpyd unu
AOPUTOBOIO LUMaHra ¢ MMHMMarbHbIM KONTMYECTBOM COEAMHEHUI U C 3aMnOpHbIM KpaHOM nepeg NiuTon.

Cuctema eCTeCTBEHHOW BEHTUNSAUMWM OOMmkHa obecneuvBaTb HeMNpepbiBHYHO LMPKYNALMIO BO34yXa BO
BCeX MomelleHusax axTol  (puc. 37). 3TO BO3MOXHO, €CMM  pacrofioXWTb HarHeTaTenbHble
BEHTUISALMOHHbIE FONIOBKM B KOpMeE, a MOTOK BO3A4yxa B MOMELLEHMAX CydHa HanpaBuTb C KOPMbl B HOC.
Xopolas BEHTUNALUMSA BaXHa He TOMbKO AN HOpMaribHbIX YCIOBUI KM3HW 3KMMNaxa B MOpe, HO U Ans
yBENMYeHns cpoka criyxbbl camon axTbl. [1py NNoxon BeHTMRAUMM (OCOBEHHO TpIoMa U NPOCTpaHCTBa
MeXOy HapyXHOW 1 BHYTPEHHeN obLimnBKaMu) Ha AepeBsHHbIX AeTansx kopnyca nosiensercsa rpubkosas
nneceHb " THUIb.
Haunbonee pacnpocTpaHeHHble TUM BEHTUMSLUMOHHbBIX FONOBOK, MCMOMb3yeMble Kak AN NpUTOKa, Tak u
BbITSXKWN NpeacTaBneHbl Ha puc. 38.

Puc. 37. Cxema uyupkynsyuu eo3dyxa 8

MOMeWeHUsIX SIXmbl. Puc. 38. BeHmunsiyuoHHbIe 20/108KU
a - HeoCTaTouHas UMpKynsums Bo3ayxa 6pbizeo3awuwieHHo20 muna 0ns axm:
(3awTpunxoBaHbl HEBEHTUNMPYEMbIE 06bEMBI); 6 - a - Tuna "Oopago"; 6 - pmpmbl "Hukpo dunko".

npaBunbHas LMPKYISUHSA BO3ayxa.
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Mpu ycTaHoBKE BCMOMOraTeNbHOINO ABUraTernlsi MOTOPHLIA OTCEK OTAEeNnsieTcs OT OocTarlbHOro TpHoma
BOAOHeNpoHMLaemMbiM criopom unu nepebopkoit. Mog geuraTens ycTaHaBnMBalOT NOAAOH Ans cbopa
yTeyek Tonnvea 1 macrna. TonnvBHble Baku pacnonaralT no BO3MOXHOCTU (6eH300akn - 06sa3aTenbHO)
BHE MOTOPHOrO OTCeKka, a FropJfloBMHbI AN UX 3anofiHEHUS U BO3AylUHble TPYOKM BbIBOOAAT Ha nanyoby.
[Buratenu obcnyxnMBatoTCA cMCTEMaMm: TOMIMBHON, BOASHOIO OXNaXAEHUS!, ra30BbIXIIOMNHOW.

AnekTpoobopynoBaHue. [ns BHYTPEHHEro OCBELEHWA KalT M MUTAHUA HaBUraUMOHHBIX OrHeWn
NPUMEHSIETCS MOCTOSIHHBIM TOK HanpshkeHnem 6-12B Ha mManblx XTax n 24B - Ha 6onblmnX. IcTOYHNKaMu
TOKa CnyXaT KUCMOTHblE WK LLENOYHbIE aKKyMyrnsTOpHble OaTapeun, KOTopble noAasapskalTca oT
reHepartopa, HaBeLLEHHOro Ha ABuraTenb, UNn Yepes 3apsgHoe YyCTPOUCTBO OT GeperoBor ceTn. EmMkocTb
Oatapen cocTaBnsieT 00bIYHO 100-300 a-u.
MoLHOCTb NaMn Ang BHYTPEHHEro OCBELLEHMS KaloT gocTaTouHa 15-25 BT, [Ing HaBUrauuoHHbIX OrHEN 1
ocBelleHnst nanyosbl - 12-15 BT. OTnnyuTensHble 60pTOBbIE OrHU YCTaHABNMBAKOT HA HOCOBOM pENUHre,
Ha KOMMHrcax pyokum mnm Ha kpacnuuax Takmm obpasom, 4TOObl UX He 3akpbiBanu napyca. benbin
TOMOBbIA OFOHb, KOTOPbIN $IXTa OOIDKHA HECTU MNpu ABWXEHUW nog MOTOPOM, YCTaHaBNUBAETCH Ha
nepegHer madte Ha BbicoTe 2-5 M Hag nanybon, a KOPMOBOW - HA KOPMOBOM penuHre unu rakabopre. B
KayecTBe SKOPHOro LUTAroBOro OrHs MOXHO MCMOMb30BaTb MEPEHOCHYH Nnamny; Ans curHanumsauuu
CNYXWT KIMOTUKOBBIN OFOHb, YCTAHABIIMBAEMbIN HA TOME MauyTbl. AXTbl BHYTPEHHErO MnaBaHWs OOJDKHbI
ObITb CHabXeHbl MMMNYIbCHBIMK NTaMNaMU-0TMaLLKaMu, PacnofioKEHHbIMU Ha BaHTax WM KOMWHrcax
pyoKu.

[ns ocseweHnsa nanybbl 1 NApycoB Ha HWXHMX Kpacnuuax ycTaHaBnusaloT dapbl MOWHOCTLIO 6-12 BT.
Ona ocselleHns komnaca, LWTypMaHCKoro crtona u kambysa npegycmaTpvBaeTcsi aBTOHOMHOE
ocBelleHve.

AKKYMYNATOpbl YCTaHaBMMBalOT B MOTOPHOM OTAeNeHun BOMM3W cTapTepa ABUraTens v 3aknioyarT B
BOAOHENPOHMLAEeMble SLUMKA C BEHTUNALMOHHBIMM TpyOKkamu. SNekTponpoBoAKa BbIMOSTHAETCSH MOPCKUM
kabenem. [lloTpebutenu anekTposHeprum pa3buBalOTCA Ha HECKOMbKO rpynn, Kaxaas W3 KOTOpbIX
CcHabxaeTcs Ha pacnpeaenqTenbHOM WKMTEe OTAENbHLIMU NPEeAOXPaHUTENAMN Y BbIKNoYaTENsIMu.

3.4 MapycHoe BoopyxeHue

Mopaenstowee BONbLUMHCTBO KPENCEPCKO-TOHOYHBIX SXT, MPUHMMAIOLWMX y4acTue B FOHKax, OCHallaeTcs
OQHOMAa4TOBbIM BOOPYXEHMEeM Tuna wmnion gaxe npu nnowagu napycHoctn 150-200 m2. Lnwon
obnagaeTt BbICOKMMM TArOBbIMW XapaKTepuCTUKamu, MpoCT B ynpasneHun u obecneymBaeT XOPOLUYIO
ynpaBnsemMocTb AXThI.
OpHako npu yBenuyeHun napycHoctu cebie 100 M2 CTaHOBATCH OLLYTUMbl HEAOCTATKM OCHACTKW 9TOro
Tuna, KoTopble TPebylT Nogyac CNOXHbIX KOHCTPYKTUBHBIX PELUeHWA. YBennunBaeTCcs BbiCOTa MayTbl 1
COOTBETCTBEHHO pa3Mepbl ee MOMepeyHOro CeYeHWs U Macca: A1 pacKpenneHus mayTbl TpebyeTcs
TSXKenbI CTOSYMIN Takenax. Bbicokoe pacnonoxeHwe LeHTpa NapycHOCTM Bbi3blBaeT HEOHOXOOMMOCTb
noBbIWAaTb OCTOMYMBOCTb, yBenuumBaTb mMaccy 6annacta. [pu ycuneHuu BeTpa 3Kunaxy npuxogmtcs
OpaTb pudbl Ha rpoTe U 3aMeHdATb nepegHvMe napyca Ha MeHbwwme no nnowaau. B npownom npu
napycHocTtn 60-200 M2 AxTbl HEPELKO OCHALLANMCb BOOPYXeHMeM Tuna uwon. Nnowaab 6usaHm Ha none
coctaenseT Bcero 10-12% obuwen nnowagu napycHoCcTW, M pofb ITOr0 Mapyca B CO34aHuM TAMU
HeBenuka. busaHb, ogHako, OkasbiBaeT CyLIECTBEHHOE BMUSHWE Ha LEHTPOBKY $XTbl, obecneyvmBaeT
WCKIMIOYUTENBHYI0 MOBOPOTNIMBOCTb, OCODOEHHO Korga B LUTOPMOBbLIX YCIOBMSX HECcyT HebonbLion
cTakcenb B KOMOUHaLMKN C BU3aHblo.

BoopyxeHne Tuna K34, KOTOpPOE UuenecoobpasHo Mpu OCHALLEHMM SXT napycHocTbio 120-250 m2
Onarogaps 6onee paBHOMEPHOMY pacnpedeneHnto obwen nnowagm Mexay TPeMsi OCHOBHbIMMU
napycamu (6usaHb - 20-25%, rpot - 45-50%, ctakcenb - 30-35%) npegnoyntaeTca Ons OCHaLleHus
KPEeNCepCKMUX N FOHOYHbIX OKEaHCKMX MaKCU-AXT. Ons yMEeHbLUEHUS BIUSIHUSA CTEKAIOLLEro C rpoTa NoToka
BO3gyxa Ha paboTy Gu3aHu Gu3aHb-MadTy 4acTo OTHOCAT Ha 3HaYMTENbHO Gonbllee paccTosiHMe OT

rPOT-MauTHlI, 4yem npu TpaDMLI,I/IOHHOVI OCHacCTKe 3TOro ThnNa.
Kau obnapaet 3ameTHO XyawnMm Ka4eCtBaMn Ha naBuUpoBKe, YeM LWon 1nin nomn, Ho nydiue naet nog
CTakcernem n OGu13aHblo n yCTOI7I‘-II/IBee NexuT B p,pelhcbe, 4yem non.

TeH,u,ep B ero Krnaccmn4yeckom sBmge - C ABymMa unu tTpema nepegHnMMmn napycamm - ctakcerniem n KnmBepom,
TakK Xe KakK U WXyHa, B nocnegHne roabl NpaktTu4eckn He npuMeHAeTCA. MHorve wnonbl cHab)atoTcs
BHYTPEHHMUM (HWXXHMM) LLITArom, Ha KOTOPOM MOTYT CTaBUTLCHA OOMOSNTHUTENbHbIE CTaKCenu Kak B cnabble,
TaKk 1 B cBeXue BeTpa. HoO OCHOBHYIO posib UrpaeT TONOBbLIN FEHY33CKUIN cTakcenb. LUxyHon BoopyxatoT
AXTbl napycHocTblo 200-300 M2, npudem MCNONb3yeTCa NPENMYLLIECTBEHHO CTakCcenbHOEe BOOPYXKEHME.
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B 60-e IT. KpencepCKo-roHOYHble AXTbl ApegnoYMTany BOOPYXaTb LUSMOMNOM C TOMOBLIM CTakcenewm,
MOCKOJbKY CTakcenb siBnsieTcsi 6onee 3dEKTMBHBIM MapycoMm, 4Yem rpoT. K ToMy e npu TOMnoBOM
OCHacTKe [JoMnycKaeTcs MOCTaHOBKa CnvMHakepa Oonbluern nnowaau, Yem npy ocHacTtke tuna 7/8 nnn 3/4 -
MO MONMOXEHMIO TOYKM KPEMMEHUsT OCHOBHOIO LUTara OTHOCUTENbHO obLer BbICOThbl MayTel. B nocnegHue
rogbl, 0OAHaKoO, HaMeTunacb TEHAEHUMNSI BHOBb OCHaLLAaTb SXTbl, 0COOEHHO MMaALWKMX KNaccoB (YeTBepTb-
W NOMYTOHHMKK) Wntonom Tuna 7/8 unu 3/4. Kak nokasan onbIT napannenbHbIX UCMbITaHUA OOHOTUMHBIX
AXT, TOMOBbIA U 7/8 BapuaHTbl paBHOLEHHbI MO NaBUPOBOYHLIM KavyecTBaM. Ha MOMHbIX Kypcax fxTa C
TOMOBOW OCHACTKOMW MNonyyaeT NpeMMyLLecTBO B CKOpocTu bnarogapsa 6onbluen nnowiaau cnvHakepa.
OpHako yxe Ha kpyToM BakwiTare n3-3a Manou nnowaam rpota TONOBbLIN LLUMOMN NPOSABASET CKMNOHHOCTb K
OpounHry. Ha GakwTare v randsuHae WM TMna nerde B ynpasBrneHuu kak bnarogaps MeHbluen
BENUUMHE Cun, [JOEWUCTBYIOLMX Ha ChnvHakepe, Tak M 3@ CYeT MOBbIWEHMS ponu rpoTa.
K pocTtouMHcTBaM oOCHacTKM Tuna 7/8 OTHOCAT Takke MeHbllee CeYeHWe MayTbl M BO3MOXHOCTb
perynupoBaTtb €e u3rmb ¢ NOMOLLbIO LWTaroB M OakwTaroB. OTOT TUM OCHACTKU Mydlle ANsl CUMbHbIX U
CBEXNX BETPOB; TonoBsas ocHacTka npegnoyTuTensHa ansi cnaboro BeTpa.
Mopaenstowiee GOMBLIMHCTBO AXT OCHALLAeTCs MavTamu, M3roTOBMEHHBIMW METOAOM MpPEeccoBaHUS U3
antMUHMEBO-MarHMeBblX cnnaBoB. OnTMMarnbHble BECOBblIE XapaKTEPUCTUKU MOMydalTcs B criydae
ncnonb3oBaHus npodmnen mayvtbl ¢ "llepeMeHHON TOMLWMHOM CTEHKW, YTOMWALWENCA B TeX MecTax
NnonepeyHoro cevenusi, rae AencTBYOT Hambonblime HanpsbkeHust (puc. 39). CooTHoLleHMe pa3mepoB
NPOAONbHON U MONepeyHon ocu ceveHuns coctasnseT 1,25 - 1,50. Ona axT MeHbwnx pasMepeHun
NPUMEHSOTCHA MayTbl OBAITIbHOrO CEYEHNS U C MOCTOSIHHOW TOMLLMHON CTEHKN.

[epeBsiHHble MayTbl BbINOMHATCA KNEEHOW NMYyCTOTENoN KOHCTPYKLMM OBaslbHOMO MMM MPAMOYroflbHOro
CeyeHns Co CKpPYrneHHbIMM yrnamu. TonwmHa cTeHok coctasnseT 1/5 nonepeyHoro pasmepa, a B Mectax
KpenneHus Takenaxa " B HVXKHEN YyacTtu MaJTa aenaetcs CMIIOLLHON.
AntoMmuHueBble MayTbl Ha 40% nerye gepeBsiHHbLIX M Bonee HadeXHbl B ANUTENbHOW 3KCnnyaTaumv u
No3BOMAT cAenaTb BHYTPEHHIO MpoBOAKY anoB, YemM CYLECTBEHHO CHWU3UTb BO34YLUHOE
ConpoTuMBIEHMe.

CToaunn Takenaxk WM3roTaBnMBaETCH U3 XECTKMX CTalbHbIX TPOCOB KOHCTPyKuuMm 1x19 - cnupanbHowm
CBMBKM 13 19 HepxaBelLLMX CTanbHbIX NPOBOMOK. B oTeyecTBEHHOW MpakTuke NpuMeHsieTcs Tpoc 6x7
+10C, a Ha 3apybexHbiX fXTax MOXHO BMAETb Takemnax W3 ChSOLIHOW HepXaBelLwen NPOBOMOKM.
CnegyeT MOMHWUTbL, YTO OT XXECTKOCTU TpOocCa 3aBWCWT pacnpeferieHne Harpyskum OT napycoB Mexay
MayTOM U CTOAYMM Takenaxem. Yem MeHblle NPOBOMOK B MpSAM MpU AaHHOM AuameTpe Tpoca, Tem
fonblle ero XecTKOCTb M TeM Ha MEeHbLUY ONMHY OH pacTArMBaeTCcs MNpu MOBbILEHUN Harpysku -
ycuneHnuun setpa. OcobeHHO BaXXHO MMETb XEeCTKMIN TPOC Ha CTOSYEM Takenaxe B BEpXHeW 4acTu MauThbl
- Ha Tom-BaHTax, WTare n axrep-wrare ¢ TeM, YTOObl YMEHbLUUTL €ro NpPorMb, KOTOPbIN yBENMYMBaeTCS
no mMepe yaaneHus oT onopHown TOYKM - napTHepca nnm cTenca.
CymmapHas paspbiBHas Harpyska, KOTOPYI0 OOMXKHbl BbiAepKMBaTb BaHTbl 0AHOro 6opTa, coctaBnsieT
okono 1,25D - BogoM3MeLLeHNst XTbl. OTO NokasaTenb He TOMbKO MPOYHOCTU, HO M XKECTKOCTU CTOSHEro
Takenaxa. Mexay otaenbHbIMM BAHTaMU CYMMapHYHO Harpy3ky MOXHO pacrnpefenutb B 3aBUCMMOCTU OT
CXeMbl packpenfeHus MaudTbl Takenaxem, U B NepBYH oyepedb OT KonmyectBa kpacnuy (puc. 40).
Onsa wTrara n axtepLuTtara npu TONOBOM CTakcerne NPMMEHSIOT TaKoW e TPOC, Kak U AN camblX NPOYHbIX
BaHT. CriegyeT yuuTbiBaTbh, YTO OOPbIB LUTara paBHOCUIEH noTepe MadTbl. MNpun ocHacTke Tuna 7/8 wrar
AOIDKEH UMETb TaKyl e MPOYHOCTb, YTO M OAMHOYHbIE HWXKHME BaHTbl; axTepwTar U GakwTarm - He
MeHee NPOYHOCTM TPOoca ANA BEPXHUX BaHT.
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Puc. 39. lNonepeyHoe ceuyeHue maym u3 1€2K020

crinaea: .
- - Puc. 40. Cxema packpenneHuss Madym KpelcepcKo-
a - MayTa C NepemMeHHOW TOJLUMHOW CTEHKU AOns
o i S20HOYHbIX AXmM U HaepPy3Ku Ha e8aHmbl 8
TOMOBOW OCHACTKM KpyMHbIX £AXT; 6 - Madta

M o ) npoueHmax om obuje2o ycurnusi.
Kpelcepckon AxXTbl BOAOU3MELLEHMEM OKOMo 3 T; B -

MayTa MOPEXOAHOWN KPENCepPCKO-rOHOYHON AXThI.

BaxHoe 3HayeHMe WuMeeT yron Mexay MavTom WM BaHTOW. Yron MeHee 12° MOXHO cuyuTatb
HeJOCTaTOYHbIM - Mony4vaeTcst 6onbLloe ycunue cxatns B MadTe, a BaHTbl Heob6xoomMmo BbipybaTb M3
©onee Tonctoro Tpoca. OcHacTka ¢ Tpems Napamu Kpacnui no3BosisieT yBenu4nUTb Yron mexay BaHtamum
MU MayTon B MonTopa pasa. [nvMHa HWKHMX Kpacrnuy, npu Tpex psgax Kpacnuy MoxeT ObiTb yBenuyeHa,
Tak kak Onwke k nanybe "ny3o" reHym yBenMYMBAETCA U OHa HE KacaeTCsl KOHLUOB Kpacnu.
Crosumnn Takenax sixTbl IBNSIETCA MHCTPYMEHTOM A1 HACTPOWKM rpoTa U OKasbiBaeT BrMsHWE Ha paboTty
ctakcens. Ecnm Ha manbix sxTax (wBeptboTax) B cnabbii BeTep npu npornbe Tona MmayTbl Ha
NOABETPEHHYI0 CTOPOHY Harpyska Ha rpoT M KpeH AXTbl yMeHblUaeTcs, To Ha 6onbliMx cygax 3To
HeponycTuMo. OTKMOHMBLUMWACA OT CpedHero MoroXeHus TOoM O3HayaeT YMeHbLUeHue yrra mexay
Ma4yToOM W BaHTOW, CHWXEHWe MoaaepXuBatollen cnocobHOCTU BaHTbl, yBenuyeHue npornba Litara.
Kpome TOro, yBenuMunBaeTcs nne4vo npusogsLLero K BeTpYy MOMEHTa.
[Mo3TOMy Ha sIXTax C TOMOBbIM BOOPYXEHMEM BaXXHO YCTAHOBUTb TOM MauThbl )XECTKO M TOYHO B [ n He
Jonyckatb €ro OTKMOHEHWs nog Harpyskon. [pu ycTaHOBKE MayTbl €€ BbIPaBHMBAKT C MOMOLLLIO
KNUHbeB B NsipTHepce ctporo no [l. 3atem, nogHsB Ha rpota-dane pyneTtky, perynmpytoT NofoxeHue
TOMa C MOMOLLBI0 HATSPKEHUA BEPXHMX BaHT, KOHTPONMPYS MO PYreTKe paBHble pacCTOsAHMS OT Tona Ao
CUMMETPUYHBIX OTHOcuTensHo [l Todek Ha npaBom W nesoM dpanbwboptax. 3atem gobusaroTcHa C
NMOMOLLIbK HAaTSHKEHUSA CPEeAHUX M HWXKHUX BaHT MPSIMONMMHEMHOCTM NIMKNasa Mo BCEW BbICOTE MauThl.
BepxHue BaHTbl HAabuBalOT Tak, YToObl HAa XoQy B CpedHuin BeTep Npu kpeHe 15-20° nogBeTpeHHasi BaHTa
Obina Obl He cnuwKkoMm Tyro HabuTa, He MMena Obl cnabuHbl. HaTsXeHUe cpegHUX U HWXKHUX BaHT
AenaeTcs HECKONbKO MeHblue. Ecnu HWxHWE BaHTbl ABOWMHLIE, TO CHavana HabuBatoT nepegHue, ¢ TEM
YTOObI OHWM ObINW HECKONbLKO Bonee TyrMmu.

Heobxoaumoe HaTsXeHUe npugaeTcst wrary 06bIMHO C MOMOLLbIO axTepLuTara npy TONOBOM BOOPYXXEHWU
n BakwTaroB nNpu ocHactke Tuna 7/8. AxTepwitar BbIOMpaeTCa TaK TYro, Kak TOSNIbKO 3TO BO3MOXHO:
npeaBapuTenbHoe ero HatsxeHue MoxeT coctaenaTe 30-40% paspbiBHOW Harpysks Tpoca.
Mcrnonb3yss npoOonbHbIA - TakemnaX, 3KMNaX KPEeWCepCKO-TOHOYHOW  SAXTbl  UMEET BO3MOXHOCTb
perynupoBaTtb M3rMb MauyTbl B NPOAOSbLHOM MIIOCKOCTM U TEM CaMbiM W3MeEHATb Npodunb rpota B
3aBMCUMOCTM OT BETPOBbLIX YCroBui. [Ins npuaaHus MayTe nporba NpUMEHSIOT ABa OCHOBHbIX crocoba:
C MOMOLLbK MepeMeLLeHns MayTbl B NAPTHEPCE BMEped U C MOMOLLUBK HaTSHKEHUs1 axTepwiTara npwm
cnerka ocnabneHHom wrare. BennuuHa nporvba madyTbl HEBENMKa: B 3aBMCUMOCTU OT pa3mepoB
NMoMNepeyYHoOro Ce4YeHNs MaydTbl, CXeMbl OCHACTKW, YCTPOMCTBA Kpacnu U T.M. OHa MOXET COCTaBnATb OT
1/2 po 3/4 npogonbHOro pasmepa NMonepeyHoro cevyeHns madTbl. OAHaKo M 3TOro JOCTATOYHO, YTOObI
caenatb rpot 6onee nNnockMM Mpu ycurneHuuM BeTpa. BenuumHa nporvba perynupyetcsi ¢ MOMOLLbLO
BHYTpeHHero wTara u 6akwTara. HwkHuiA KoHel aToro wTara cHabxaeTcsl Non3yHOM, CKOMb3SALWNUM Mo
NPOAONLHOMY PeribCcy, U MOLUHBIMWU Tansamu, No3BONSIOLUMU CO34aTbh AOCTAaTOYHOE HATsKEeHWe LiTara.
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lMpu nepemeHe ranca BHYTPEHHMI LITar NPUXOAMTCA OTAaBaTb ANS MEepeHoca reHyu Ha gpyrown 6opr.
C nomoLblo NPoAObHOrO Takenaxa MOXHO M3MEHSTb B JOBOJIBHO LUMPOKUX Npederiax HaknoH MayTbl C
uenbto nonyyeHus OonTUManbHOn LEHTPOBKM AXTHI.
YnpaBneHvue HakfoHOM MayTbl OCYLLECTBIISIETCS C MOMOLLbIO MTMAPOLMIMHAPOB Ha op- 1 axTepluTarax,
CBsi3aHHbIX TpybonpoBodamu B OOLLy0 CMCTEMY, MMOO MEXaHUYECKN C MOMOLLbIO BUHTOBOW HaTSXKU U
"BeckoHeYHoro" Tpoca, CoeauHsIoLWEero wrark nog nanyoon. BennunHa nepemelleHnst Torna Ha KpYMHbIX
axTax moxet gocturatb 1,2-1,5 m.

[Mapyca KpencepCKO-rOHOYHbIX SIXT LWbIOTCS M3 CUHTETUYECKUX TKaHbIX MaTepuarnioB Ha OCHOBE BOJIOKOH
nonucTepa - NPoAyKTa KpekuHra HedTn. Bnepsble Takast TkaHb MoA Ha3BaHUEM TepwreH bbina coenaHa
B 1941 r. B AHIMuK, a NnpMMeHeHne ee and napycoB Hayanocb ¢ 1951 r. AHanornyHble martepuansl,
n3roTaBnmMBaeMble B ApYrMx CTpaHax, nony4ymnu gpyrve Hassanus: gakpoH (B CLUA), naecaH (B8 CCCP),
Tepran (Bo ®paHuunmn), Tpesupa (PPIN) u 1.n. 31O nNerkne m NpoyHble TkaHW, obnagatome HeobxoauMon
NNOTHOCTLIO U MMagKoCTbIo NOBEPXHOCTU. lNocneaHne ABa CBOWCTBA AOCTUralTCs KanaHOpOBaHWEM U B
psage cnyyaes NPONUTKOWN B HebonbLInX KonumyecTsax CUHTETUYECKOMN cmornon.
Bnarogapsi 3anonHeHMI0 CMOMNOW MUKPOMOP MeXAY HUTAMW TKaHW YMEHbLUAeTCs €€ CKMOHHOCTb K
NoBbILWEHHOWN Aedopmauny Npu GENCTBUN PACTATMBAIOLLEN HArPy3Kn No AvaroHanu - nog yrriom K HUTAm
OCHOBbI U yTKa, YTO MPUMBOAMNT K BONbLUMM NCKaxeHNsaM dopmbl napyca. CMHTETMKa He THUeT, yCToMYmnBa
K BO34ENCTBMIO Macers U MHOMMX XMMUYECKNX BELLECTB.

XnonyatobymaxHas napycuHa - MWTKanb W nepkanb, M3 KOTOPbIX WHOrAa elle LWblT napyca,
CYLECTBEHHO YCTynalT OAaKpOHY M NaBcaHy MO MPOYHOCTW, BO3OYXOHEMNPOHWLAEMOCTWU, a fMmaBHoe -
napyca u3 HUX MO Harpyskon nonydvailoT 6Oonbllyld OCTaTouHylo Aecdopmauuio - BbITATMBAKOTCS.
Jlerkne cnvHakepbl WbIOT M3 HENNOHA - TKAHW Ha OCHOBE MONMMAaMWAHOIO CUHTETUYECKOrO BOJIOKHA,
nony4aemoro M3 KaMeHHOro yrns. 3Ta TKaHb CUMNbHO THAHETCS MOA Harpy3koW, XOTH OCTaToOuHble
Aedopmaumn NapycoB HEBENWKW, W HeJOCTaTOYHO CTOWKasi K BO3OEWCTBMIO COJNHEYHbIX Jlyuven.
Mpw BbIOOpPE TKkaHW ANA NapycoB KPOMe ee MPOYHOCTM cregyeT yunTbiBaTh elle u dhaktop Aedopmauun
noa Harpyskon. lNapyca n3 nerkon TKaHu, KOHe4YHo, Bonee yoobHbl AN yKNagkum M XpaHeHus, 0gHako B
CUINbHbIN BeTep OHU CUINbHO BbITArMBaloTCA " TepsoT CBOIO dopmy.
"My30" napyca nepemeljaeTtca Has3ag, OH CTaHOBMTCA ManodddekTmBHbiM. [lomMumo pasmepoB u
nnowagn napycoB UrpatoT posb Takke pasmMepeHus AxTbl, ee BOOOU3MELLEHNE N paroH nnaBaHud. Ons
NnapycoB SAXT OTKPbITOrO MOPSA WCMOMb3yeTcs TkaHb Oonee Tspkenasd, Yyem AN §XT, NnaBawoLMxX Ha
BHYTPEHHMX BOAE XPaHWMMULLAX U B 3aKPbITbIX 3anuBax. [pubnmxeHHO BeC TkaHU (OaKpPOH UMW naBcaH)
AN OCHOBHbIX NMapycoB MOXHO paccyuTaTtb No hopmyre:

@ = 33L 4y

L
roe &' - Bec TkaHu, r’m2; &Y - nnuHa axTbl no KBJ1, M.

Takum obpasom, AnA AxXT AnvHOW no BatepnuHum 9-10 M Ana rpoTta u crakcens Heobxoguma TKaHb
Becom 300-340 r/mM2. eHya3ckue cTakcens Ha Taku axTax WbT U3 TkaHn Becom 245-400 r/mM2; nerkyto
reHyto - u3 TkaHu 130-200 r/mM2; Ons crnvHakepoB WCMNONb3yeTcd HennoH BecoMm okoro 100 r/m2.
Onsa Toro 4to6bl NPONTWM AUCTAHUMIO FTOHKM C MaKCMMalbHO BO3MOXHOW CKOPOCTbIO, IXTa AOMKHA ObITb
OCHallleHa [OCTaTOYHbIM YMUCIIOM CMEHHbIX MepegHMX MapycoB, pacCYMTaHHbLIX Ha nnaBaHue
pasnMyHbIMU Kypcamu NO OTHOLUEHUIO K BETPY, CKOPOCTb KOTOPOIrO MOXET M3MEHSITbCS B TEYEHME TOHKM.
MpaBuna obmepa IOR B Lensix CHWXEHUS CTOMMOCTU OCHALLEHWS AXT AN FOHOK OrpaHvyMBaioT YUCNO
napycoB, koTopoe MoOxeT OblTb Ha 6GOpTy cydHa BO BpeM COpeBHOBaHWW. Kpome OCHOBHOrO rpoT
paspellaeTcs UMeTb 3anacHOW, CLUUTBIA U3 TOM Xe TKaHW, YTO U OCHOBHOW, OAWMH LUTOPMOBOW KOMMMEKT
u3 Tpucenb n ctakcens. KonnyecTBo cTakcernen cnuHakepoB OrpaHMYMBaeTcs AN kaxagoro knacca. Ha
Monax W Keyax MOXHO MMeTb elle 3anacHyilo Ou3aHb W Tpu 6usaHb-cTakcens (ancens).
MNMepegHve napyca SBNAIOTCS OCHOBHbIM ABWXMUTENEM $XTbl, NO3TOMY U noabopy yaensercs MHOro

BHUMaHWsi. XapaKTepHbI ONA TOMOBOW OCHACTKM HebGOonbLION sXThl (LK-E‘-’Er~ 8 ™M) Habop napycoB
npeacrasneH Ha puc. 41.
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1
[MoacnuHakepHE
CTAKCENLS

Puc. 42. CnuHakepbi. [Tnowade cghepuyeckozo
cnuHakepa S=0,9*SL*SMW. [lnowads "3ee30Ho020"
cnuHakepa S=0,74*SL*SMW.

Puc. 41. TunuyHoe oOcHaweHue Kpelicepcko-
20HOYHOU siXmbI apycamul.

OpudTep - NaBMPOBOYHBIN Napyc Ang BeTpa Ao Asyx 6annos (0,3 M/C), CLUNTLIN U3 CaMOW NErKOW TKaHW
(HernoH) BecoM 65 r/m2. BbikpamMBaeTcsa ¢ 4OCTAaTOUMHOM MNOMHOTOM M "Ny30M", pacnosIoXKeHHbIM Grmxe K
cepeguHe WwWnpuHbl napyca. Obbl4HO cTaBuTCA 6e3 KapabuHOB, NO3TOMY NepeaHsAs LKaTopuHa NIMKyeTCs
cTanbHbIM TPOCOM M cHabxaeTcsa oTTshkkon KaHWHrxama ans perynuposaHuns npoduns.

FeHyasckun ctakcenb Ne 1 - camas Oonblias NaBUMPOBOYHASA FEHYS C HU3KMM LUKOTOBBLIM YIIIOM,
Haxogswmmcsa Ha npegene obmepa LPG. Xopolwo OCHalleHHble sIXTbl CHabXalTCs reHyen mnorHoro
nokposi Ansa crnaboro Betpa (3-6,5 m/c), cumton us gakpoHa secom 190-220 r/M2 n NNOCKOW reHyen nu3
TkaHu Becom 220-340 r/m2 gnsa Betpa 5-11 m/c. Oba napyca MMEIOT Takyk Xe nnowagb, Yto n apudrep.
B pononHeHne k 60OMbLWION reHye Ha OCTPbIX Kypcax K BETPY MHOr4a Mexay Hel M rpoTtom cTaBaATt
CTakcernb CpPaBHUTENbHO MSIOCKOro MOKPOs, CLUMTOro M3 gakpoHa Becom 110-150 r/m2. lMepeaHssa
LUKaTOPUHA €ro MOXeT KPenuTbCA K BHYTPEHHEMY LITary unm O6biTb CBOGOOHOM; B NOCNEAHEM CryYae OHa
06nukoBbIBaeTCA cTarnbHbIM TpocoM. PanoBbI yron pacnonaraetcs Ha 3/4 unu 7/8 BbiCOTbI NepegHero
TpeyronbHUKa, ranc kpenutcsa k nanybe B npegenax 30-40% ocHoBaHMA nepegHero TpeyrofibHuka |.
Kpome Toro 4to aTOT CTakCenb cam co3aeT TAry, OH yCUNUBAET LIMPKYNSLMIO BOKPYT FrEHyU, CrnocobcTBys
NOBbILLIEHMWIO n cBoen TArU.
Mpu ycunenun Betpa oo 10-14 m/c reHyss Ne 1 meHsieTcs Ha reHyto Ne 2, Gonee MnoOCKylo B BEPXHEN
YacTu, C MEHbLUEN NNoLWaabo 1 NPUNOAHATBHIM Hag nanybon wkoToBbiM yrnoM. MNpu BeTpe 13-18 m/c (6-
8 G6annos.), koraa Ha rpoTe 6epyT BTOpOW pud, ctaButcs reHysa Ne 3 n3 gakpoHa secom 300- 370 r/m2
elle MeHbLUen nroLwaan u ¢ BOrHyTon 3agHen LKaTOPUHON.

Crakcenb Ne 1 - MpoyHbIi M NNOCKMIA Napyc, OBNMKOBaHHLIN MO NepedHen LWKaTOPUHE CTarbHbIM
TPOCOM, C BOFHYTOM 3agHEeN LKaTOPMHOW U BbICOKMM LLUKOTOBbIM YIfIOM, KOTOPbIA CTaBUTCHA B CUSIbHbIN
BeTep M npu OonblOW BOMHE BMEcTe C TIpPoTOM Ha nobbix Kypcax OTHOCUMTENbHO BeTpa.
Ecnu HanpaBneHue BeTpa MO OTHOLLEHWIO K KYpCYy CygHa cocTasnsieT yron 6onee 50°, npenmyliecTBo
reHyn C HU3KOW HWXKHEN LWKATOPMHOMW, MMetollen Gonblioe aspogMHaMmyeckoe yaJIMHEHWE napyca u
He3HauuTenbHoOe mnepeTekaHve BO3dyXa B LENU MeXOy HWKHEN LUKAaTOPUHOW M KOPMycoM SIXThl,
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yTpaumBaeT cBOe 3HayeHue. B aTom cnyvae cTaBuTCS pudep - NONHOCKPOEHHbIN nerkui napyc (160-250
r/M2) C BbICOKO MOOHSITbIM LUKOTOBbLIM YIIIOM U 60MbLIMM CEPNOM MO HWXHEeN wkatopuHe. LWkoT pudepa
NPOBOANTCA NOA MMKOM Ha TpaHeL, AXTbl. ATOT napyc adeKkTNBHO paboTaeT OT NonHoro bengesmHaa oo
OakwTara (npu kypce 45-120° kK HanpaBneHWto BeETpa) Npy ckopocTu BeTpa Ao 13 m/c.

B pononHeHve K puyepy MOXeT ObiTb MNOCTaBMeH Y3KUM KpbIMoBWAHBIA napyc - Tomnbon. Ero
HasHayeHWe - HanpaenATb CTPyM BO3gyxa Ha MOABETPEHHYKW CTOPOHY rpoTa U TeM CaMbiM
NVKBMAOMPOBATb BO3HMKAKOLWME 3[4eCb 3aBUXPEHUHA. [ancoBbii yron Tonnbos KpenuTcs MPUMEPHO Ha
NOMoOBMHE OCHOBaHWSA NepeaHero TPeyrosfibHUKa OT MaudThbl; OObIMHO OH CHabaeTcs yCTPOMCTBOM Ans
nepemMelleHns B MOMEPEYHOM HampaBleHMn - paguyCHbIM pPEenbCoM C MOMA3YHOM WKW  TansiMu,
3aKkpenneHHbIMK K danbwboptam. Yem nonHee Kypc AXTbl, TEM fanblle HA HaBETPEHHYIO CTOPOHY U
Onnxe Kk MauTe cMmeLlaeTcs ranc Tonnbos (cm. puc. 43, a). [Ins NnoBbILLEHNS XXECTKOCTM 3TOr0 napyca ero
CHabxalT natamm 1 CTanbHbIM NIMKTPOCOM MO nepeaHen wkaTopuHe. B cnabeii BeTep (MeHee 2
6annos.) nocTaHoBKa Tonn6os HepaLunoHarnbHa.
Mpu cnabom BeTpe 1 Ha 70° puyep 3aMeHsI0T Ha cnuMHakep. B ceexun BeTep (5 Gannoe) Takas 3ameHa
uenecoobpasHa yxe npu randgsuHae, a B cunbHbln (6 - 7 6annoB) - npu Kpytom 6GakwTare.
Mo ceoer nnowagn cnuHakepbl ABASKOTCA CamMbiMU BOMbLUMMK Napycamu, KOTOPbIE sIXTa MOXET HeCTU
npu BeTpe faHHOW cunbl. MakcumanbHas wupuHa cnuHakepa no npasunam IOR orpaHuyvBaeTcs

] ]

. 0,95+f7° + I o y
BenuumHon 1,8 |, a AnuHa BGOKOBbLIX LIKATOPUH ~* , rae IC - camblin GonbLlUiA U3 creayoLmx
pa3MepoB: [AfMHa CnuHakep-ruka, Hambonbluas LIMpWUHa CcnuHakepa, pgeneHHas Ha 1,8, wmm |
CyLuecTBYeT HeCKONbKO Pa3HOBMAHOCTEN CMWHAKEPOB, PacCHUTaHHbIX HAa pa3Hble YCMoBUsI MnaBaHWs
(puc. 42).

Cdepuyeckun cnmHakep (a) ana cnaboro BeTpa LWbETCA U3 CaMoro fierkoro HernoHa secom 30 r/m2.
BbikpamBaeTcsa 06bI4HO M3 rOPU3OHTarbHbLIX NOMOTHULL, B BEPXHEN KyNonoobpasHon 4acTn MOXeT NMeTb
cpenHui BepTuKanbHbIi WOB. [na nogaepxaHus opmbl napyca npy cambix criabbix JyHOBEHMAX BeTpa
OOIMKEH uMeTb hOpMy BEPXHEW YacTu, Npubnuxkarowytocs K nonycdepe. Takon napyc MOXHO HECTU NpW
BeTpe 4o 4 6ansnoB 1 ero KypcoBom yrre go 60°.

PapgvanbHbIi cnuHakep (6) B BepxHeW 4acTu LIbETCA W3 MOMOTHULL, pacxogswuxcs nydamym u3
danoBoro yrna; B OCTanbHOW 4YacTy MONOTHMLIA rOpM3oHTanbHbI. [Mokpol aTtoro cnuHakepa 6Gonee
nnockun, cdopmMa kynona npubnmkaetcs k annuncovay. MaTtepuan - HennoH Becom 50-60 r/m2; napyc
paccy1TaH Ha BeTep OT 3 o 6 6annos npu Kypcosbix yrnax ot 180 go 60°.
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Puc. 43. BcnomoraTenbHble napyca Ansi MOMHbIX KYpCOB: a - ClMHakep W Tonnbon; 6 - cnvHakep K
onynep.

CnuHakep "3Be34HOro" NOKpos (B) - 0O4EHb NJIOCKMI Napyc, NpeaHa3Ha4YeHHbIA AN HECEHWS, HaYMHas
OT nonHoro 6engesuHga (oo 45°). Ero nnowage npeBbiwaeT nnowagb camon 6onbLon reHym n gaet
NpenMMyLLECTBO Mpu BeTpe oT 2 Ao 6 6annos. bnarogapsa pacnonoXxeHno NOMOTHULL, PaCXOAALINXCS U3
BCEX Tpex Yrnoe, mano AedopMMpPyeTCs MOL Harpy3kom WM He yBEeNUYMBAET CBOEW MOSHOTHI Mpu
ycunenun Betpa. WbeTca u3 HelnoHa Becom go 110 r/M2 ¢ MakcMmanbHO OOMYCTUMOW BbICOTOW, HO
y3kum. MiHorga Takvme cnnHakepbl Ha3biBalOT CMaHKepaMu.

HakoHel, wTopmoBoW cnuHakep (r) anga setpa cBbiwe 12 m/c wbeetcs u3 HennoHa Becom 110 r/m2 ¢
KOMOVHUPOBaHHBLIM WK "TpupagunanbHbiM" pacnofioXeHWEM MOMOTHWL: FOPU3OHTaNbHBLIM B CPedHen
4YacTu M NydeBbIM B KaXOOM yriy. OTO NpensaTCcTBYET CUIbHOMY PaCTSXKEHUIO TKaHW, 4YTO AaeT napycy
W3MNWLLIHIOK MOSMHOTY, KOTopas MpUBOAMT K 0OpasoBaHMI0O 3aCTOMHOMW 30HbI BHYTPU ChMHakepa U
HeycTOMuYMBOCTM ero paboTbl. OTOT napyc umeeT nnowagb, NpUMEpHO paBHyl 25% nnowagu
HanbonbLuero crnnHakepa.
BmecTte co cnuHakepoM BO BpeMsi TOHKM $IXTa MOXET HeCTW AOoMNOfHMTEeNbHble HOCOBblIE napyca -
TONnNGon (ero Ha3HayeHme TO e, YTO U B Nape C reHyen, puc. 43), briynep 1 nogcnnHaKkepHbln CTaKCenb.

Bnynep (opyrve HasBaHus: wyTtep, 6urbon, NOOBETPEHHbIA CMMHAKEpP) - OYEHb MOMHO CKPOEHHbIN
cTakcernb U3 NErkoro HemnoHa Becom 65 r/M2 ¢ BOrHyTOM nepeaHen u BbiMYKMON HWXKHEN LUKaTOPUHOW,
KOTOpLIN MO cBouM obmepam yaosneTBopsieT npaeunam IOR gns crakcenem M MOXeT CTaBUTHCS
O[IHOBPEMEHHO CO CMWHAKepOM Ha rancoBOW OKOBKe AN APYrUx HOCOBbIX NapycoB. [MaBHbI adydeKkT
bnynepa - ctabunusaumsa AXTbl Ha Kypce, Tak Kak OH CTaBWUTCS MO OPYryld CTOPOHY OT CnuvHakepa u
NpOTUBOAENCTBYET ero yBanueatowemy genctasno. Kpome Toro, 6narogaps 6nynepy LeHTp napycHOCTU
nepemeLllaeTcs Bnepen, ymepsieTca packadynuBaHue sxTbl, hanosbeli yron 6nynepa - cBoboaHbIn, 1 an
CNYXWUT TaKUM X€ WHCTPYMEHTOM A1 yNpaBfieHMs NapycoM, Kak LUKOT u 6pac gns cnuHakepa. bnynep
ctaBuTca npu Betpe oT 3 go 13 m/c Ha Kypcax oT nonHoro OakwTara o ynicrtoro dopaesuHga (160-
180°).

MockonbKy rpoT co3gaeT NoOMexXu Ans YCTONYMBOM paboThkl cnuHakepa u 6nynepa, B CBEXWUA BETEP U Npwu
CMOKOMHOM MoOpe Ha HeM GepyT pud, a B cnabbiin BeTep ero nyyile yoparb COBCEM.

Mpv HanpaBneHMn BeTpa K Kypcy $XTol nod yrnom 135° M MeHee HecTu, Gnynep CTaHOBMTCA
HeuenecoobpasHo M ero  3aMeHsiloT  TonnGoeM  UnM  MOACMNMHaKepHbIM  CTaKcemnem.
Ounarpamma, npuesefeHHas Ha puc. 44, CymMMUpyeT ckazaHHOe O MPUMEHWMOCTM PasfIMyYHbIX HOCOBbIX
napycoB B CpedHWIn BeTep B 3aBWCMMOCTU OT Kypca SXTbl OTHOCUTENIbHO BeTpa. 3anuTble YepHbIM
cekTopa 0603HavaloT pekoMeHAyeMbl [uana3oH Ans HeCEeHUs Napyca, 3aluTPUXOBaAHHbIE - BO3MOXHbIN.
Kpome OCHOBHBIX W [OOMOSMHMTENbHBIX MapyCoB Kaxkaas sXTa, ydacTBylollasl B KPeWCepCKUX FOHKax
[AOJDKHA CHabXaTbCs LUTOPMOBBLIMY MapycamMu - CTakcesnieM 1 TpUCENEeM.
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BrimneabHBIH

BeTep E

lenya Nel
Puyep
3Be3IHLIH CIHHAKep

CkopocTs BeTpa
6-10m/ e

Puc. 44. [Juazpamma npuMeHUMOCMU OCHOBHbIX U 8CrioMo2amersibHbIX rapycos.
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Beryunn Takenax. ®anbl napycoB BbipybalT w3 TMOKMX CTamnbHbIX TPOCOB [OBOWHOW CBUBKM,
W3rOTOBIIEHHbIX M3 HepXaBewLwen WNu OLUMHKOBAHHOM CTanbHOW npoBOnoku. Mcnonb3ylTca Tpockl
KOHCTpyKUmMn 7X19, coctosime 13 wectu npagen no 19 npoBOnoK B KaXOOW U TakOW Xe ceabMOM,
crnyXallen LeHTpanbHbIM cepaeyHUKom, nnn 6X19+oc - ¢ cepgeyHukomMm u3 pactutenbHon npsgu. Ong
Ha4EeXHOCTU U AOMrOBEYHOCTM hbana BakHO, YTOObl OH MMeN OOCTaTOuHbIV 3anac NPoYHOCTH (HE MeHee
4 n He meHee 6 B Tex cny4vasax, ecnv an MoxeT ObITb MCNOMNB30BaH ANS NoAbeMa YernoBeka Ha MauTy)
1 Bbin NpoBefdeH Yepes LWKMBbI AOCTAaTOMHO Oonblioro gvameTpa. Ecnv Tpoc ormbaeT WkuB nog yriom
180°, To guameTp wWkuBa (No xenobky ansa Tpoca) He AoMmkeH ObiTb MeHee 20 guameTpoB Tpoca. Ecnu
)Xe HanpaBneHue TArm Tpoca mameHsieTcs Ha 90°, To kputnyeckum ByaeT anameTp LWKUBa, paBHbIN 16
anametpam Tpoca. Ornbas LKMBbI MeEHbLUEro AuameTpa, NpOBOMOKM Tpoca noasepratTcd 6onbLinm
HaMNpPsPKEHUAM CHATUS, U MPY NOBTOPSIIOLINXCH Ha Kayke nepemelleHunsax dana no LWKuBy Tpoc BbICTpo
n3HawwmBaeTcd. Takke BaXHO, 4YTOObl LIKMBbI ObINWM W3roTOBMEHbI U3 Gornee MArkoro, Yem crarb,
Martepwuana - Npo4YHOM nNnacTMmacchl Unn 6GpPOH3LI.

Puc. 45, OcHacmka auKa ons 83amus pughos:
1 - pudp-ikeHTEenK; 2 - cTonopa pud-LkeHTenen; 3 - KPIoK Ans 3aknagblBaHWUsl KpeHrenbca ckobbl; 4- 5 -
WITEpThI; 6 - pud-KpeHrensc; 7- penbc; 8 - 6nok pud-wWKeHTeNss Ha NonayHe; 9 - BPe3HblEe LUKMBbLI ANs
LIKEeHTenen.

Ha Tton mayTbl 06bI4HO NPOBOAUTCH OAMH rpoTa-dan, ABa dpana reHyy u gsa cnvHakep-gana (06bI4HO C
BEPTNIOXKHbIM Griokom). Kpome Toro, Ha ma4dte MoxeT ObiTb ban Ans cTakcens, TOMeHaHTa rpoTa- u
cnuHakep-rvkoB. [Mpu meTannuueckon mayte danbl NPOBOASATCA BHYTPU Hee TakMuM 06pa3om, 4ToObl
UCKITHoYanoch nepenrneTeHne oTaernbHbIX TPOCOB MeXAy cobon. B HMxHel yacTn MadTbl dpanbl BbIBOAAT
HapyXy u u4epe3 HanpaBnswowme ¢yTobnokM npoBoAsaT Ha nebedkn LWNUNeBoro Tuna, O6bIYHO
yCcTaHaBnvMBaeMble BNepeamn KoKnMTa KomaHabl.
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Puc. 46. YCTponcTeo ans 3aKpyTKM cTakcensd BOKPYr wrara:
1 - 6apabaH; 2 - ob6Tekartenp; 3 - wrar; 4 - BepTntor; 5 -oborima ansa kpenneHusa danoBoro yrna; 6-napyc;
7 - NpuBOAHOM TPOC.

MMKa-LLIKOT MpPOBOOUTCSA Laxe KPYMNHbIX AXTax B 4 nonaps - Heobxogumoe ycunve ansa pobupaHus
obecneunBaeTcsa cneumanbHon nebenkon. BMecto ABYXLWKUBHBLIX MpeanovTUTENbHEE OANHAPHBLIE BroKN,
npw KOTOPbIX TPOC HE 3aKpy4mBaeTCAa U nerko Tpasutca 6e3 ero pasgeprusaHms. HkHne 6noku KpensT K
nonayHy, rnepemewaeMomMy Mo MNONEpPeyYHoMy MOroHYy C MOMOLBI  cheuunanbHbIX — Tanew.
[nsa reHyn 4acTo NPUMEHSIIOT LKOTbI U3 CTanlbHOro Tpoca, HapallMBas NX Ha X040BbIX KOHL@X KOPOTKUMM
OoTpe3kaMy CMHTETUYECKOro Tpoca AN 3aknagpiBaHua Ha OapabaH nebenku. Takme KOMOUHMPOBaHHbIE
LIKOTbl XOpOLUX TEM, YTO He BbITArMBAKTCHA B CUMbHbLIA BETEP U MO3BONSAT COXPaHWUTb Yromn aTtaku
napyca npu nopbiBax BeTpa. [ng CnNuHaKep-KOTOB XOPOLU MOMUNPOMNUNEHOBLIN TPOC, KOTOPbIA He
HaMOKaeT, a CrMHakep-6pac ny4dlle BbIpyOUTbL M3 CTanbHOrO TPOCUKA - OH HE BbITATMBAETCS U NO3BONSAET
COXPaHUTb ONTUMarbHYO HaCTPONKY crnuHakepa npu nopbiBax BeTpa.
OTTskKa rMKa B BMAE MHOFOKPaTHbIX Tanem Ha HOBEWLWWUX $XTax 3aMeHsieTCA BWHTOBbIM UMY
rmapaeBnuyeckMm  TanpenoMm, YTO  MNO3BOMSET  OTKasaTbCAd  OT  MPOBOAKM  FMKa-TOMEHaHTa.
Ha puc. 45 npepnctaBneHa npoBogka Oeryyero Takenaxa gnsi B3aTust pucpoB Ha rpoTe, a Ha puc. 46 -
CXema yCTPOWCTBa OJ1A 3aKpPYTKM CTakcens BOKPYr witara, cHabxeHHoro obtekatenem ¢ nuknasom. Ha
FTOHOYHbIX SXTaX 3TO YCTPOWCTBO MCMOMb3yeTcsa ANl BPEMEHHOM YOOpPKM reHynm npu 3aMeHe ee
CrMMHakepoM nubo ApyrMm Mapycom, MMeWmM CBOOOAHYIO MepefHIo LIKaTopuHy. YAoOeH Takke
obTekaTenb WwTara ¢ ABYMS NMKNasamMmu, KOTOPbI MO3BOSISIET B CMIOKOMHON 06CTaHOBKE NOCTaBUTbL HOBbIV
cTakcernb, a 3atem ybpaTb npeablayLwmi.
B «kpericepckom nnaBaHUM YCTPOWCTBO [ANA 3aKPYTKU CTakcens MoxeT OblTb WUCMONb30BaHO [AJis
YMEHbLUEHNA €ro MnoLwiaanM, oCobEeHHO €ecriv OH CKPOEH cneumarnbHO Anst 3TOW Lenu MioCKkUM u C
BbICOKMM LLKOTOBbLIM YrrioM. NocnegHee no3BonseT Npu 3akpyTke CTakcens UCNonb3oBaTb OOHU U Te Xe
KWMbl CTaKCeNb-LUKOTOB.
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4 [masa 4. NpaBuna oomepa KpencepcKo-roHOYHbIX AXT

(rmaBa He MyOJIMKYeTCsl, MOCKOJIbKY HH(pOPMAIUS Ha JAHHBII MOMEHT ycTapela - pacCMOTPEHbI
npasuia IOR).
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5 Pasgen Il. AXTEHHOE CynooBOXOEHUE
MmaBa 5. Jlouyus.

5.1 TepMUHOMOrNss MOPCKOM nNouunm.

Mopckasa nouus pogunacb BMeCcTe C MopennaBaHvem. B oTnuume oT HaBuraumm unm MOpPexonHON
acTPOHOMMM, OCHOBaHHbIX Ha MaTemMaTM4YecKOM aHanu3e, Nouus HOCWUT OnucaTelNlbHbIA XapakTep.
lMoaTomy onncaHme Kaxxgoro KOHKPETHOMO okeaHa, Mops Un ux BaccenHoB Takke Ha3biBaeTcs "nounen”.
B Poccun nepBas noumss nop HasBaHuem "KHura mopckasi, 3eno notpebHasi, siBHO nokasywoulias
npaesavBoe MopennasaHve Ha banTtuiickom mope" 6bina usgaHa B 1721 r. B MNeTtepbypre no ykasaHuio
MeTtpa l.
OcHoBHasd 3agada noumu - NOMOYb MopennasaTento n3bpatb Hanbonee 6e3onacHbI U BbIFOAHBIA NYTb
anga nepexoga mopem. [Ins aTtoro oHa gaeT wWTypMaHy cBegeHust 06 OnacHOCTSIX B MoOpe, cucTemax
orpaxgeHus 3TMX OonacHOCTEN, 3HAKOMMUT €ro C METEOPOSIONMYECKUMM YCITOBUSMIN B panioHe MraBaHus,
JaeT onucaHue nobepexbs U HaXOOSALWMXCS Ha HEM MOPTOB, raBaHew U OyxT, yka3biBaeT Haubonee
yoobHble Kypcbl AN nepexodoB M3 nopTa B nopT. Kpome Toro, nouus coaepxuT Bce Heobxoaunmble
rMOpoNorMyeckne W oKeaHorpaduyeckMe [faHHble, XapaKTepHble A7 OMMCbIBAEMOrO  panoHa.
OGecneyeHne Ge3onacHOCTM MoOpennaBaHWs BO3MaraeTcsi Ha opraHbl rugporpadvn. Tak, B
BenukobputaHun atnm 3aHumaeTcs maporpadmyeckuin genaptameHT Aamupantenctea, B COBETCKOM
Cotoze, - maBHOe ynpaBneHve HaBuraumm n okeaHorpadpum MuHuctepctBa o6opoHbl CCCP (I'YHnO
MO). Bmecte ¢ T'YHuWO MO BaxHyo ponb B obecnedyeHun 6e30mMacHOCTM MopennasBaHus wrpaiooT
cneumanbHble cnyxbbl MunuctepctBa mopckoro ¢nota CCCP - [nmaBHas Mopckass MHCNeKuus,
'aporpaduyeckoe npeanpusTue, Cnyx6bl BesonacHocTn MopennaBaHus napoxoAcTB.
NYH1O MO nposogut HayyHO-uccregoBaTenockue paboTbl B MOPSX M OKeaHax, cobupaer wu
cuctemaTmsanpyeT Martepuanbl Afs COCTaBNEHWsT M KOPPEKTYPbl MOPCKUX KapT U HaBUrauWoHHbIX
nocobuvn, 3aHMMaeTCsl OrpaXAeHMEM MOPCKMX OMAaCHOCTEN, U3daeT B kavyecTBe odumumanbHbIX Nocooun
KapTbl, TOUUN W ApyrMe PyKOBOACTBA AN MOpEenfiaBaHusi, a TakkKe cucTeMatudeckn nHdopmupyeT
MopennaBaTtenen o6 M3MEHeHMsIX B HaBUrauMoHHOW oOCTaHOBKE MO BCEM paroHaM nnaBaHus.
B uensx okasaHua nomowm MNYHMO MO kaxabin cygoBoautenb obsi3aH HemMedneHHO coobuwaTb ero
YUYPEXOEHUSM O BCEX PACXOXAEHUAX KapT, MOUMA U OPYrux MOcobuin ¢ AeNCTBUTENBHOCTBIO: O BHOBb
OBHapYXEHHbIX OMACHOCTSAX, OO OTCYTCTBUM Ha LUTATHbIX MeECTax 3HaKOB OrpPaXOaeHUs U crnydasx
Cepbe3HbIX HEYBA3OK NMpW onpefeneHMn MecTta cygHa no 6eperoBbiM npegMeTam, O XenaTeribHOCTU
HaHECEHNs1 Ha KapTy TEeX WAW MHbIX MECTHbIX NPUMETHbIX GeperoBbiX COOPYKEHUN, obneryaroLmx
onosHaHue Gepera u T.4.

TepMUHOMOrNA MOPCKOM Nouuu.
Kak n niobas apyrasi Hayka, noums UMeeT CBOK TEPMUHONOMI0. Hke NpuBoaSTCS OCHOBHbLIE TEPMUHBI.
O6opyaoBaHHasa GeperoBas nosnoca.

e MopT (port) - MecTo, 3aKpbITOE OT BOJSIHEHUS, MPUCNOCOBNEHHOE AN CTOSIHKMA CyO0B M MMEtoLLee
cpencTtea Anst MX pasrpy3ky U MOrpy3ku, a Takke BO3MOXHOCTM AN PEMOHTA U CHapsiKeHust
cynoB 1 obecnevyeHnss X HEOOXOAMMbIMU 3anacamMu (Tonnuea, BoAbl, NMPOAOBOMLCTBMS U MNp.).
MopThl ObIBaOT BOEHHbLIE, TOProBbIE M NOPThI-yOeXuLLa Anst CTOSHKA BO BpeMs LUTOpMa.

e Penp (roadstead) - ntoboe npocTtpaHcTBO y Bepera, rae CygHO MOXET HALEeXHO BCTaTb Ha SIKOPb.
Penpg cuntaetcsa OTKPbITbIM, €CNM OH HE 3alUulLEH OT BETpa U BOJIHEHUS XOTHA Obl C OZHOrO
HanpaeneHus. Peng, pacnonoXeHHbIN B XOPOLUO 3aLLMLeHHON ByxTe, Ha3bIBAeTCS 3aKPbIThIM.

e [aBaHb (harbour) - yacTb akBaTopuii nopta WNU penaa, 3akpbiTas OT BOMHEHUS, TeYeHUs U
nefoxofda MCKYCCTBEHHBIMWU COOpPYXeHusiMi. B raBaHM cygoHO MoxeT cTosiTb Yy OGepera
(MpuyanbHOM CTEHKM nnn nNupca).

e bBaccenn (dock basin) - obwee HavMeHOBaHME 4YacTM akBaTOpuUW raBaHW WU NOPTa,
OrpaHUYeHHOW Mpuyanamu, nupcamu, monamu. WsonupoBaHHble GacceWHbl B MnopTax co
3Ha4UTENbHBIM KonebaHnem ypOBHS BOAbl MOA BIIMSIHUEM MPUITMBOB M OTSIMBOB Ha3blBAKOTCSA
Aokamu. [locTyn B 0K OCYLLECTBIISIETCS Yepes BopoTa (6aTtonopTbl) UNK LWSO3bI.

e ABaHnopt (outer harbour) - BHewHAs YacTb nopTa UMM raBaHu, 3alUlEeHHas OT BONHEHUS
Monamu, BOMHOMOMaMu WANM UMeKLWas ecTeCTBEHHOE YKpbiTue. ABaHNoOpT 0ObIMHO UMeeT
6onblme rnybuHbl, 4eM OCHOBHas YacTb nopra.
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e [Namba (dam) - rmagpoTeXHUYECKOEe COOpY>KEeHWe B BUAE HacbiNnv WNW Bamna, cryxalee Ans
npegoxpaHeHus Gepera OT 3aTOMMEHUs WNW pasMblBaHUS, a Takke ANs 3aluTbl KaHaros,
penaoB N YCTbEB CYAOXOAHbIX PEK OT HAHOCOB U BOJTHEHMS.

e Mon (mole) - orpagutensHoe COOPYXeHME B NOPTaX M raBaHsaX, NpMMbIKaoLLee OAHUM KOHLIOM K
Bepery. KoHeyHas 4acTb Mona, BbICTynawLLlasi B MOpe, Ha3blBaeTCHA rofoBon Mona.

e BonHonom (breakwater) - BHelHee, He CBs3aHHOe C Oeperom, orpaguTenbHoe
rMOpPOTEXHNYECKOE COOPYXXEHME ANA 3aLUNTbl PENOOB UIM raBaHel OT BOTHEHUS.

e T[lupc (pier) - npuyanbHOe COOpyXeHne AN CyaoB, OOHUM KOHLIOM MpuMbIKatoLLee K Gepery.

e [puyan (berth) - Mecto Ansg cToAHKM CyooB B MOPTy, 0OBOpyooBaHHOE npuyanbHbIMU
npucnocobrneHnamm - nanamm kKHexTamm, Tymbamm.

e Man (pawl, bit) - 1. [lepeBsiHHasa cBas U KycT cBal, 3abUTbIX B FPyHT. 2. YyryHHas Tymba Ha
npu4yane, Ha KOTOPYH 3aBOAAT LUBAPTOBSI.

e dapsartep (fairway) - 6e3onacHbIi NyTb NNaBaHWs Cy4OB CPean pasnuyHoro poaa NpensTcTeun,
OrpaXXAEHHbIN NpegocTeperaLLMmMm 3Hakamu.

e Kanan (canal) - UCKyCCTBEHHO NpPOpPLITOE PYycrno Ans MNpOXO4a CYOOB 4epe3 MEeNKOBOAbE,
0bo3HavyeHHoe cpeacTBamMu HaBUraLMOHHOro 06opyaoBaHuS.

®Popmbl 6eperoBom 4YepThbl.

e bByxra (bay) - HebonbLon 3anus.
e  ®uopga (fiord) - y3knii rnybokuii 3anme unmn 6yxrta, rnyboko BaatoLmnecs B ropuctole bepera.

HaBuraumoHHble OnacHOCTH.

e Menb (flat, ground) - mecTo, rnybuHbl Hag KOTOPbLIM Marbl MO CPABHEHUIO C OKPYXaloLWwumu 1
NO3TOMY OnacHble A58 MopennaBaHus.

e Otmenb (shoal) - menb, mpocTupatrowasacs oT Oepera, C MOCTENEHHO YBENUYNBAKOLLMMUCS
rnybuHamu.

e Pud (reef) - ocbixawowee mnv NoABOOHOE BO3BbILEHME MOPCKOrO AHA CO CKanucCTbiM UIu
KOpannoBbIM FPYHTOM; CKOMfeHne KaMHel, onacHoe Ans MopenaBaHus.

e bBanka (bank) - otgenbHO nexalias menb, OKPYXXEHHas 3HauuTenbHO Gonbwumu rnybuHamu.
CuutaeTtca 6esonacHomn onsa MmopennasaHus, ecnu rnybrHa Ha Hen 6onee 20 m.

e bBap (bar of river) - nonepeyHas HaHOCHas Mefnb B YCTbAX pek UNu nexailas nonepek Bxoda B
OyxTy.

FpyHTbI.

e [nuHa (clay) - nnoTHbIN rpyHT. COBOKYNHOCTbL Menkux Yactuy pasmepom Menee 0,001 mm.
O6nagaeT BA3KOCTbIO, SKOPb AEPXMT XOPOLLO.

e Wn (mud, slime, ooze) - coBokynHocTb YacTuy, MeHblwe 0,01 MM. BbiBaeT NNOTHBIN, BA3KUA U
XUOKUA. AKOpb OEPXUT B 3aBMCMMOCTU OT CTEMNEeHWM MNMOTHOCTU. [NoXo OEepXWUT KUOKAA Un
(ooze).

e T[lecok (sand), rpaBun (gravel), XpsiL - COBOKYNHOCTb YacTuy, pasmepom ot 0,5 mm (necok) go 5,0
MM (rpaBui) u KpynHee (xpsw). Oepxawasd cuna - B 3aBMCMMOCTU OT MAOTHOCTU. OBbIYHO
cpegHss.

e [lnuta, TBepabin rpyHT (hard ground) - MaccuBHble ropHble nopoapbl. Kak rpyHT AepXUT oYeHb
Mnroxo.

HaBuraunoHHoe o6opynoBaHue.

e Bexa (spar buoy) - nnasy4nii NnpegocTeperaroLLnin 3HaK ANa orpaxaeHns MOPCKUX OrnacHocTen B
BUOE OEPEBSIHHOIO UMM METanfM4eckoro Lecrta ¢ NnonnaBkoM, TOMOBOW dhyrypon unmn 6e3 Hee,
YCTaHOBMEHHbI Ha skope. MoxeT ObiTb CHabxeHa pagnonoKauMOHHbIM (YrOMKOBbIM UMK
cnupanbHbIiM) oTpaxarenem.

e bByn (buoy) - nnaByunii npegocteperaroWwmii 3HaK ONA OrpaxgeHMs MOPCKUX OMacHOCTEW UIn
dapBaTepoB B BuAae MeTannMyeckoro nonnaeka ¢ oepMon, ycTaHaBnMBaeMbl Ha skope. byn
MOryT MMEeTb YCTPOWCTBA AN NOAAYM TYMaHHbIX CUTHaNoB 1 OCBELLEHNS B TEMHOE BPEMS CYTOK,
nHorAa cHabXxatTCs MacCUBHBIMU PAANOMOKALMOHHBIMU UM ONTUYECKMMU OTpaxaTensamu.

e bBakaHn (beacon) - B oTnnyne ot 6ya He umeeT hepMbl U OBLIYHO HE OCBELLAETCS.
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Puc.54: CTBOpHbIe 3HaKN.

e Mask (light house) - HaBMrauMOHHbLI OpPUEHTUP B BMAe OallHM OTNUYMTENbHOW OpMbI Y
OKpacku, ycTaHaBNMBaeMbld Ha MaTepuke, OCTPOBE UMM HENOCPEACTBEHHO Ha MeNKOoBOAbe,
OCHalLLEeHHbI OCBETUTENbHbLIM YCTPONCTBOM C GOMNbLUON ONTUYECKOWN AanbHOCTbI0 BUOUMOCTMW.

e [naByumn mask (lightship) - cygHo, oGopyaoBaHHOE MasiyHbIM OFHEM W yCTaHaBNMBaeMoe B
pavioHe yaarneHHbiX OT OeperoB onacHoOCTEN UM nepen BXOAOM B MOPCKOMW MopT (C pyHKUMsiMU
NoLMaHCKOW CTaHuuw).

e CrtBoOp (leading line) - nMHUA nnn BepTMKanbHasa NAOCKOCTb, NpoOxXoasLas Yepes3 ABa opuMeHTMpa
(cTBOPHbLIX 3HaKa) ¥ ykasblBaloLas mopennasaTensMm 6e3onacHoe HanpasneHve AN ABUKEHUS
cyaHa. 3agHun 3Hak Npu HabnwaeHnn ¢ Mops AomkeH ObiTh Bbiwe nepegHero (puc.54). CTeopsbl
MOryT ObiTb BeAyWMMU, MO KOTOPbIM CYAHO MAET Mo 3adaHHOMY HanpaBreHWo; CEKYLUMMM,
0603HavYalLWMN MeCcTo U3MEHEHUS Kypca Ha dapsaTepe; AeBUaLUOHHBLIMU, NCMOMb3yeMbIMU
npu paboTax Nno yHUUTOXEHWIO AeBMALUN UK ONPeaerneHnn Nonpaekn komnaca.

MepeyncreHHble TEPMUHBI ABMAOTCA OOLENPUHATLIMU U yNnoTpebnstoTca B cneumanbHon nurepaTtype u
oduLmanbHbIX M3fdaHusX. B Tex cnydvasix, korga kakoW-nmbo TEpMUH He coBnajaeT C MECTHbIM
Ha3BaHWeM npeamMeTa, B NMOLUSX AaHHOIO parioHa 06513aTenbHO yKa3blBaOTCS 3T Pasnuyms.

5.2 OrpaxpaeHue MOPCKUX onacHocTemn.

Ons Toro 4tobbl 06ecneunTs Ge30NacHOCTL MoOpenaBaHus, Heobxogumo roréngaTe No KpanHen mepe
OBa YCINOBMWS: C OOCTATOYHOM TOYHOCTbIO HAHECTM Ha HaBUIAUWOHHYHK KapTy BCE M3BECTHbIE MOPCKME
OMacHOCTM M OrpaguTb 3TU OMACHOCTW B MOpE OMpedeneHHbIMU, XOPOLIO BUMAMMBIMWU 3HaKamMu Wnu
OPYTMMUN UCKYCCTBEHHBbIMM NMpegMeTamMu, Mo KOTOPbIM MopeniaBaTernb Mor Obl NIErKO OPUEHTUPOBATLCA U
3abraroBpeMeHHO YKITOHUTBCA OT BCTPEYM C onacHocTbio. Kpome TOro, kaxgblh MopennaBaTenb
HY)XOaeTcsl B pas3nnyHbiXx 6eperoBbiX U MOPCKNX OPUEHTMpaXx 471 OnpenerieHns CBOero Mecta B MOpe,
OMO3HaHWS nobepexbs, noaxonos K nopram " SIKOPHBIM CTOsIHKaM.
COBOKYNHOCTb BCEX CpPeacTB M YCTPOWCTB, KOTOpble obecneymBaloT ©6e30macHOCTb MopensfaBaHus B
ONpefeneHHoM panioHe unu Mope, 0003HaYalT HAOBOAHYW WM MNOABOAHYK OMACHOCTb, AatoT
BO3MOXHOCTb OMO3HaTb OTKpbIBaWOLWMIACA Beper n onpefenutb MecTo cydHa npv nnaesaHuvM BONM3u
OeperoB, Ha3biBacs HaBUraLMOHHbIM OOGOpPyAOBaHMEM AaHHOro pavoHa unu mMopsa B uenom. [lo
MECTY YCTaHOBKM CPeACTBa HaBUraumoHHOro obopyaoBaHMsi MOryT ObiTb GeperoBbiMM U MaBy4yMmu.
OcHOBHOE Ha3HayeHMe HaBWrauuoHHOIO 06O0pyAOBaHUS-OrpaXkgeHWe MOPCKMX onacHocTen. MnaBy4ee
orpaxaeHue yCTaHaBNMBAIOT Ha BoAe - 3To Oyu, 6akaHbl, Bexy 1 NnaByyne Masiku, KOTopble criyxat ans
HenocpeaCTBEHHOro NPefoCTEPEXEHUS LUTypMaHa O CyLLIEeCTBYIOLWEN B AaHHOM MeCcTe OnacHOCTU (puc.
55). BeperoBoe orpaxpaeHue - Mopckue u beperoBble Masiku, beperoBble 3HakM U BallHKW, CTBOPHbIE
3HaKM - yCTaHaBNMBalT Ha MPUMOPEXHON MONoce MaTepuKoB M OCTPOBOB. B HeEKOTOpPLIX cry4vasix posb
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GeperoBoro orpaxaeHusi BbIMOMHSAIOT HAHECEHHbIE Ha KapTy pasfinyHble NpUMeTHbIe MecTa U npeameThbl
- OTAeSIbHbIE BbICOTbI, TPMAHTYISLMOHHbIE BbILLKW, MPUMETHbIE 34aHus (LepKBu, GalHu 1 T.4.).

Puc.55: BakeH (a, 6); 6yn (B); Bexa(r)

Mo npuHaton B CCCP egnHOW cucTemMe OrpakaeHusl, NOCTOsIHHbIE MOPCKME OMacHOCTU AeNAT Ha
cnegyrowme rpynnbl;

|. HaBurayuoHHble onacHocTH

EctecTtBeHHble onacHocTu (6aHku, menu, pudbl, ckanbl U T.4.).
KpOMKM MCKYCCTBEHHBIX KaHaroB U eCTECTBEHHbIX hapBaTepoB.
3aToHyBLIME cyqHa.

PanoHbl cBanku rpyHTa.
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Il. OnacHOCTN HEHaBUraLUMOHHOIO Xapakrepa:

e OnacHble u3-3a MMH panoHbl U hapBaTepPbl B HUX;
e 3anpeTHble ANd NnaBaHUs panoHbl Y NOMNTOHBI.
e  PaloHbl pbIbHON NoBNw.

I1l. Mpoumne orpaxgaemble panoHbl;

e Kabenu v MepHble NUHUN.
e KapaHTWHHbIe U SIKOPHbIE MecTa.

CyLU,eCTByeT ABe CUCTEeMbl MNiiaBy4dero orpaxaneHund nepeydYncrieHHbIX onacHocTeun: narepanbHaa wu
KapaunHarnbHas.

NlatepanbHaa cuctema ocCHOBaHa Ha NpUHLUMNE pacnonoXeHns npegocTeperaTenbHbiX 3HAKOB - Oyes,
DOakaHoB, Bex - cnpaBa WnM crieBa OTHOCWUTENbHO CTOPOH dhapBaTepa. dTa cucTtema NpUMEHsieTcs B
OCHOBHOM MNpW OrpaxaeHun dpapBaTepoB, MOPCKUX KaHarnoB, NPOTpaneHHbix hapBaTepoB B panioHax C
MWHHOM OMacCHOCTbIO, a Tawkke nNpu OrpaXAeHUn CyOOBbIX XOAOB Ha pekax. Pa3HOBMOHOCTHLHO
narteparbHOM CUCTEMbI MOXHO CYMTaTb OrpaXKaeHune LWNPoKnx doapBaTepoOB U PEKOMEHOO0BAHHBLIX KYpCOB
npegocTeperaTenbHbIMM 3HakamMy BOOMb OCEBOW NWHMKM, Aalolee HanpasreHue cyaHy He "mexay
3Hakamu", a "oT 3HakKa K 3Haky". [lpaBasi n neeasi CTOpoHbl hapBaTepa, 0O6CTaBNEHHOro No narepanbHOn
cucteme, onpeaensoTcs Npu criegoBaHny ¢ MOps (AN MOPCKMX M 03epHbIX hbapBaTepos).

KapavHanbHass cuctema - €€ TMpuMHUMN OCHOBaH Ha OrpaxgeHuMu OnacHOCTeW 3Hakamu,
paccTaBfeHHbIMU OTHOCUTENBHO CTOPOH FOPU3OHTa M YyKasblBALWMMW MOpennaBaTenio, K Kakomy 3
rnaeHbix pymbos (M, S,0 unn W) cnegyet octaBuTb 6yn unn Bexy, 4ToBbl MMHOBAaTb ONACHOCTb. JTa
cucteMa MpUMEHSIeTCA MpU OrpaKOeHWM eCTECTBEHHbIX HaBUrauMOHHBIX OMacHOCTENW, a Takke
3aTOHYBLUMX CYAOB, 3anpeTHbIX AN NnaBaHWs pavioHOB, PanNOHOB CBarkuy rPyHTa, PbIGHOW NOBAW U
paioHOB C MWHHOWM onacHoCTblo. Bce Byum, kak ocseljaemble, Tak M HeoCBeLlaemble, MOTYT UMETb U
3BYKOBbI€ CUrHarbHble YCTPOMNCTBA - KOMOKOMa, PEBYHbI, F'yAKU. 3TN yCTporUCcTBa paboTatoT Npu BOMTHEHUM
W criyxaT Ans onosHaHus Oyes B TymaHe.

B Bogax CeBepo-3anagHown EBponbl ¢ 1981 r. gencteyeT yHMdMLMPOBaHHas cucTema nnaBy4mx CPeacTs
HaBUraLMOHHOIO OrpakgeHusi onacHoOCTen, KOTopas B JanbHenwem JofmkHa GyaeT pacnpocTpaHeHa Ha
BCe panoHbl MupoBoro okeaHa. 3Ta cucTema yxe nNpuHATa BO BCeX rocygapcteax b6acceriHa CeBepHOro
Mopsi, nponveoB Jla-MaHw wu [Na-ge-Kane, B Benukobputanum, Wpnangum wm Ha ATnaHTU4ECKOM
nobepexee ®paHuyun. OcHOBaHa OHa Ha CrefyrLLMX NPUHLMNAXx:

e Bo3MOXHOCTb pasgenbHOro M COBMECTHOIO WUCMOMb30BaHMA natepanbHOW U KapauHanbHOW
CUCTEM OrpaxaeHusi.

e  MuHMMYM yMcna NNaByyYUX 3HAKOB OrpaxaeHus, UX Nnerkoe u HagexHoe orno3HaHue Mo UBEeTY U
XapakTepy orHg, 6e3 npuMeHeHnss cekyHaomepa.

e Ha nartepanbHbiX 3Hakax OrHM 3eneHble W KpacHble, Ha KapauHanbHbIX - Oenble, C pesko
OTNNYaLLMMUCS XapaKTepUCTUKaMU.

e 3aToHyBLUME cyda OorpaxkaaloTcs, Kak U Bce Apyrne HaBurauuoHHbIe OnacHOCTU, KapAuHanbHbIMU
Wnn naTteparnbHbIMW 3HaKaMW.

e HoBble onacHOCTU orpaxgarTcsa No 3TUM Xe npasunam. BHewHun Bupg yHUULMPOBAHHBLIX
3HaKOB MoKasaH B MPUMoXeHuu 2, a.

B yHMdULMPOBAHHOW CUCTEME HAaMMEHOBaHWE KapAWHaNbHOIo 3Haka, kak B GOonblIMHCTBE CTpaH Mupa,
0O3Ha4aeT CTOPOHY, C KOTOPON cyaHO AormkHO nponTh ero. B Bogax CCCP nepexof Ha HOBYK cuctemy
orpaxaeHus Hame4yeHo ocyLLecTBUTL B TedeHue natu netT: B 1981 r. - Ha bantuiickom mope, B 1982-1983
rr. - Ha A3oBckoM M YepHom mopsx, B 1984 r. - B mopax JanbHero Boctoka n B 1985 r. - B Mopsax
CeBepHoro JlepoButoro okeaHa.
ObnacTe  NpUMEHEHMs  NNaBy4yMx  MasikoB  HAaMHOTO  MeHbLle, 4YeM  APYrux  MnaByymnx
npegocTeperatenbHbiXx 3HakoB. Kak npaBuno, nnaBMasikm yCTaHaBMMBAKOT B pandioHaxX MOPCKUX
OonacHoOCTeN, 3HaYUTEeNbLHO yaaneHHbIX oT Bepera Npu Bxoae B NPONMBLI, KaHarnbl Ui Tepbl (Hanpumep,
nnaesmask ckui" B PWXKCKOM 3anuBe), 4acTo KadecTBe MPUEeMHbIX MaskoB GonbluMx nopToB. Kaxabin
nnaBy4Mi Masik oKpallMBaeTCsd NPUMETHbIM U OTMIMYHBLIM OT Kpacku Apyrux cyaoB obpasom. HagsoaHble
6opTa nnaBmasikoB 0BbIYHIO OKpPaLUMBAIOTCA B KpacHbIN LBeT. Baoons o6onx 6opToB 60nbLInMn GykBamu
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nueTcs Ha3BaHne mMasika. [NnaBy4nn Masik, HaXOASILWMNCA Ha CBOEM LUTAaTHOM MEeCTe, AOIMKEH HECTU Ha
TOMe MauyThl peLleTyaTbIn Wap, a HWKE HEro - MasiyHbli donar XXenToro useTa ¢ NpsiMbiM CUHUM KPECTOM.
CopBaHHbIA CO CBOEro LUTATHOTO MecTa MnaBMasik CuYMTaeTcsl HepaboTawlmm U BMECTO Lwapa W
MasiyHOro cpnara AOSMKEH HEeCTU: OHEM:- MO OQHOMY YEepHOMY LLapy B HOCY U kopMe (Mnv no ogHoMy
KpacHoMy doriary) HO4Ybto - MO OAHOMY KpPaCHOMY OFHIO Ha Tex e mecTax. [naBmasikm MoryT Tak xe
nogaBaTb TyMaHHble U Apyrne curHanbel. B nocnegHee BpeMs nnaBMasikym BbIXOAST U3 ynoTpebneHus u
3amMeHsaTCcA OalleHHbIMK MOPCKMMMU Maskamu.
MnaByyee orpaxaeHue HasblBaeTCA LWTATHbIM, €CNIM OHO HaHeCceHO Ha KapTbl, [ononHuTenbHoe
orpaxgeHue, BbICTaBfseMoe ANs Kakux-nmbo crneumanbHbiX Lenen B feTHee BpeMsi, HasbiBaeTcs
neTHuMm. 3MMHee OrpaxaeHue BbICTaBMSsIETCS MOCMe JfedocTaBa B 3aMep3alolmx noprax Aans
0obo3HaveHus Bxoda M BbIXoda M3 NOPTOB, @ TakkKe Y4acTKOB M peraoB aAnsg 6e3onacHoro ABUKEHWUs
negoKkonioB M MNPOBOAUMBIX UMW KapaBaHOB. O BbICTaBMEHWM JETHEr0 WU 3UMHEro OrpakaeHus
coobuaeTcsa B "M3BeLLeHUAX MopennaBaTensm”.
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Puc.56: beperoson masik.

CpeacrBa b6eperoBoro orpaxaeHus - Masiku, ocBellaemble ¥ HeocBeLlaeMble 3Haku, CTBOPbl U T. 4. -
yCTaHaBnuBalwT AN TOro, 4tobbl obneryntb MopennaBaTensm OPWEHTUPOBKY B MOPE OTHOCUTENbHO
MOPCKMX ONacHOCTENn, ny4lle ono3HaTtb 6eper 1 Bxof B MOPT UMW Ha pera, onpeaenutb MecTo cygHa npu
nnaesaHum B Bugumoctn 6eperoB OCHOBHbIM GeperoBbiM OpPUEHTUPOM SABMSeTCs Mask. OCHaLLeHHbIN
MOLLHBIM UCTOYHMKOM CBETa, Masik B XOPOLLUYK NOrogy Ho4Ybld MMeeT AanbHOCTb BUAMMOCTU Ao 15-20
mMunb 1 6onee. MopennaBsaTeny OTHOCHATCA K CUTHanam MasikoB C CaMOW BbICOKOW CTEMNeHbio A40Bepus,
Tak Kak MECTOMOMNOXEHNE UX HEN3MEHHO.

B oTnuune oT gpyrux HaBUraLMOHHbLIX 3HAKOB Masik 0GCMyXMBAEeT MopensiaBaTenein Kpyrible CyTKM 1 B
nobyto norogy. B 3aBMCMMOCTM OT MecTa yCTaHOBKM GeperoBblie Maskn gensaTt Ha cobCcTBEHHO GeperoBble
" Ha MOpCKUe.
BeperoBble Masikm BO3BOAST OObIMHO Ha BbLICOKMX, BblAalOWMXCA B MOPE Mbicax MaTtepuka Wunu
OonbWwKnx ocTpoBOB (pnC.56), MOPCKMEe - Ha pacnosfioKeHHbIX BOanuM OT Oepera eCTeCTBEHHbIX WUn
WCKYCCTBEHHbIX OCTPOBKax WnM MpoCTO Ha noAaBogHow ckane (puc.57). Mo cBoeMy Ha3Ha4yeHuto
OeperoBble Masikm MOryT ObITb ONO3HaBaTENbHBLIMU (YKa3aTenbHbIMWU) U CTBOPHLIMU. [epBble, Kak BUAHO
M3 HasBaHusl, OObIYHO CryXaT NPUEMHbIMU 3HaKaMu NpW BXOAe B KakoW-nMbO NOpPT WM KaHan
(Hanpumep, Joobckun masik npu noaxoae Kk HoBopoccuiicKy), NOBOPOTHLIMU 3HaKaMu B TOM MecTe, rae
npoxogsiimne cyga OObIMHO MEHST CBOW Kypc (Hanpumep, [1OBOpPOTHLIN B AMNOHCKOM Mope),
npegocrteperaTenbHbIMA  3HAKaMK, YKasblBALMMW Ha OMNPEeAErieHHY HaBUraLuMOHHY OMacHOCTb
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(Hanpumep, Poawep B ®PuHckom 3anmBe). CTBOPHbIE Masku CTaBAT Ansi 00neryeHns npoxoda CydoB B
Y3KOCTSIX UMK BXOAa Ha peid, B raBaHb Unuv B NopT (Hanpumep, TannmnHckne CTBOPHbIE Masiki).

Bo u3GexaHue nyTaHWlbl BCe Masky OTNMYalOTCA APYr OT Apyra He TOMbKO BHELUHWM BMOOM, HO U
XapaKTEPUCTMKOA OrHA M TyMaHHOro curHana. MpakTMyecku YCTaHOBMEHO, YTO Masiku C OOMHAKOBOM
XapaKTEePUCTMKOW He OOMMKHbI pacnonaraTbes 6vke Yyem B 80 Mynsix gpyr oT gpyra.

MaBHble TpeboBaHUsS K Masikam CBOAATCS K CriegyroLemy:

MecToHaxoxaeHune Kaxxaoro Masika AOmMKHO 6bITb TOYHO HAHECEHO Ha KapTy.
OH pgomkeH BbITb XOPOLLIO BUAEH U HEM N HOYbIO.

OroHb Masika He JOJPKeH NPUHMMAaTLCS 3a NOOoN criyYyanHbli OroHb Ha Gepery.
Masik JOIKEH UMETb HaZEXXHYI0 TYMaHHYH CUrHanm3aumio.

Kpome MadKoB Ha 6epery yCTaHaBMBakOT OCBellaeMble N HeOCBELLaeMble 3HaKWu. OcBellaemble 3HaKu
OTNNYaTCA OT MaAKOB MEHbLUEN BENNYMHOM N TEM, YTO Ha HWUX CTaBAT aBTOMATUYECKME UCTOYHUKK
cBeTa, MeHee MOLLHbleE N He Tpe6y}ou.|,me NOCTOAHHOIO OGCJ'Iy)KVIBaHVIFI. HeocBeljaemMble 3HaKK cnyxart
opueHTnpammn TOJTbKO B AHeBHOe BpemA.

5.3 CurHanbHble 1 Apyrve cTaHUuuu.

Kpome 3HakoB mnaBy4ero u 6eperoBoro orpaxkgeHus 6esonacHoCTb MopennaBaHusa obecnevvBaeT psag
cneumanbHbIX CUrHanbHbIX CTaHUMWA, 3ajada KOTOpbIX- MNepefaya Ha cyda, Haxogsuecs B Mope,
CBeieHUI, UMelLWNX 3HadYeHne ans 6esonacHoro nnaeaHWs. OHW MOryT HaxoAWUTbCS NPU Maskax Miu
paboTtaTb camocTosTenbHO. K TakMm CTaHUMsSIM OTHOCSITCSI MpeXae BCero paavocTaHuuu, KoTopble B
3aBNCMMOCTM OT CBOEro Ha3HayeHusi nepefjaltoT METEOPOriorMyeckne CBOAKM, pafvoHaBUraLMOHHbIE
M3BELLEHUSs, CUTHarbl BPEMEHNU U MEAMLMHCKUE COBEeTbl. OTW nepefayn BedyTcs MO YCTaHOBIEHHOWN
nporpamme, no 3anpocy WUnu B ornpeaeneHHoe Bpemsl CyTOK.

n

Puc.57: Mopckon Masik. benas kpyrnas
TR

TenedoHHble CTaHUMM MPU Masikax MO3BOSISAIT CBA3AaTb MX C GNvKaWwUM MOPTOM UIM HacesleHHbIM
MYHKTOM.

MeTeocBoakM M pagvOHaBUrauMoHHble u3BelleHus (cokpaweHHo METEO u HABWM) mnHdopmupytoT
Mopennaeartenen ob oxuvgaemon noroge U U3MeHeHusX B HaBuraumoHHon obctaHoBke. Mx nepepatot
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Bce OeperoBble CTaHUMM MuHMUCTEpCTBaA MOPCKOro orioTa OTKPbITbIM TEKCTOM. OTU U3BELLEHUS MOTyT
ObiITb OyepedHbIMM U CpoyvHbIMW. [locnegHve nepegalTCad HeMeOsIeHHO MO  MOCTYNMEHMM Ha
pagunocTaHuMio, a odvepefHble - Mo pacnucaHuio nepegad. CurHanbl BpeMeHW Mo pagvo [akTcsd B
COOTBETCTBM C NPOrpaMMoN, YCTAaHOBIIEHHON AaHHOW CTaHuuW, NoagpoBHOCTU O KOTOPOW yKa3biBalTCs B
noumsx " B crneynansHOM n3gaHum "Pagnocurnansl BpeMeHn".
Kpome papguocBs3u gns nepefavym Ha cyda HYXHOW WHOpMauUMM MCMONb3YyTCA Takke 3BYKOBbIE,
dnaxHble (purypHble) n cBeToBble CpeacTBa curHanmsauuu. [ns nogayum Takmx CUrHaroB Ha XOPOLUO
BMOHOM C MOpSi MECTe YCTaHaBfMBAaKT CUrHanbHble MOCTbI, 060pyAOBaHHbLIE MayTOW, Ha KOTOPOW
nogHumalo onpeferieHHble coveTaHusa dnaroB unu curyp, obosHavarowmux Heobxoanmbl curHansl. B
TEMHOE BpeMms CYTOK 3TM curHanbl nepegatotca as3dbykon Mopse noMOLLbi0 KNOTUKOBOrO ooHapst umnm
coyeTaHUsIMU KpacHoro, 3erneHoro u 6enoro orHen. C curHanbHbIX MOCTOB O6ObLIYHO MOAAKOTCA
cneaywowmne cuUrHanbl:
"MpeaynpexaeHne o6 onacHocTU"- nofjaeTca NNaByvyMMyM Masikamu, Ha MadvTe KOTOpbIX ANs CydoB,
Yel KypCc BeOeT K OMnacHoCTM, nogHMMaeTcs AByxdnaxHbl curHan no MexagyHapogHoMmy cBogy
curHanoB - "Bbl ngete K onacHocTU" ¢ OAHOBPEMEHHbIM MyCKOM pakeT (HOYbH CurHam Jaetcs TOMbKo
pakeTamn). CurHan nogaetca OO Tex Mop, noka CyOHO He YBWAWT €ro U He M3MEHUT CBOEro Kypca.
"IlouymaHCcKue curHanbl" - OHU PerynupyiloT ABVXXKEHne CydoB Mo KaHany unu gapsarepy, coobwarT o
rnybuHax Ha cpapBaTtepax, 0 NpunMBax v OTNMBa B MOPTY, O TEYEHUSIX U O BbICOTE BOAbI U T. M.

Punc.58: beperosoi 3Hak.

"lTopmoBble curHanbl” - 4na nNpeaynpexneHns Mopennasartenen u HacerneHusa nopToBbIX ropogoB O
HaOBUralLWMXCA LITOPMAX U CUMbHbIX BeTpax. OTWU CuUrHanbl MMEeKT 3HadeHue AN OrpaHUYeHHOoro
parioHa un cnyxaT B OCHOBHOW npeaynpexaeHuem Ans BbIXoAsaWwmnX B Mope CyA0B (CM. NMpunoxeHuve 2, e).
TymaHHble curHanbl, MMelone BeCcbMa Cepbe3Hoe 3HadeHwe Ana 6e3onacHocTV nnaBaHusi BOMM3u
Oeperos, nMogatoT BO3YLIHbBIMU W MOABOAHBIMWM CPEACTBAMW 3BYKOBOW CUrHanmM3auuv Mpu CHUXEHWU
BUAMMOCTU (TyMaH, CHEXHbIV 3apsid, MOpo3b U T. N.). B coBeTckMx Bogax 034yLUHblE TyMaHHbIE CUTHamMbI
nogatotca 6eperoBbiMM MasikaMmu Npy NOMOLLM CriegyHoLmMX YCTPONCTB:

e HayTOOH - MeMOpaHHbI u3ny4aTenb CO 3BYKOM, HanoMWHAalOWMM 3BYK ropHa. [JanbHocTb
CIbILWMMOCTKN gocturaeT 3-4 Munb;

e CUpeHa - napoBas UNN NHEBMAaTM4eckasa ¢ HEMOABMXKHbBIM UK Bpallatowmmcs pynopom. N3gaet
CUMbHbIN BOKOLIUIA 3BYK U UMEET CPeaHIO AanbHOCTb CMbILLMMOCTY 6-8 MUnb;

e [MadoH - U30aeT CUMbHbIA NPEPbLIBUCTLIN 3BYK, CMbILUNMbIA Ha PacCTOSHUU 6-8 Munb;
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e  TYMaHHbIN FOPH - UMEET OAHOTOHHbIN 3BYK C HEOONbLUON AaNbHOCTBIO CIbILLMMOCTY (40 2 MUIb).
[MpumeHsieTCA B OCHOBHOM Ha NnaBy4nx Masikax;

e CBWCTOK (UM PEBYH) NPMMEHSIETCS Ha MOPCKUX Oysax. PaboTaeT aBTomMaTu4ecku Npu BOSTHEHWM
ornpeaeneHHon cunsbl;

e NyLUKa - BbICTPENbl NPON3BOAATCA € NpoMexyTkoM 10 muH. [Npu BeTpe ¢ MOps BbICTPEnbl AaloTCH

yaue;

e B3pbiBbl - CWUMNbHBLIA 3BYK OT B3pbiBa CMeuuanbHOro naTtpoHa Ha GonbLION BbLICOTE;
pacnpocTpaHsAeTCcs BO BCE CTOPOHbI U CUUTAETCA HaaexXHee NyLLKY;

e KONMOKONM - B HacTosillee BpeMsA MpPUMEHSIeTCA TOMbKO Ha MOPCKUX Oysax B KadecTse

aybnuvpyoLero cpecTea Ha Masikax.

BeperoBble Masiku nopalT ABYXYAApPHbI 3BOH C MNPOMEXYTKOM A0 3 MUWH; NnaByvyMe Masgku -
TpexyaapHsblii 3BOH c NPOMEXYTKOM oo 2 MU/H.
OToenbHO MoOryT ObiTb BblAENEHbl paguoNneNieHraTopHble CTaHUMM WM paAauOMasiku, KoTopble,
nepegaBasi onpedeneHHble CurHanbel, CAyXXaT Ans onpedeneHuMs Mecta cyaHa B MoOpe npu MoMOoLum
paguoneneHroB.

JloumaHckmne cTaHuMm obecneymBaloT JTOLMaHCKYl0 MNPOBOAKY CYAOB B MOPT M M3 MopTa, a
cnacartenbHble cTaHuuu oKasblBatloT NnomMoLb cynam, Tepnawmm bencteue.
Bce cBegeHMa o masikax, CUrHanbHbIX CTaHUMSX U nepedaBaemMbiX UMK curHanax gatotca B "Jlounax" u
oTaenbHbIX n3gaHusax "OrHu 1M 3Haku" no Kaxaomy Moplt. B aTux e usgaHusax MMEKTCsl AaHHble O
NOLUMaHCKUX U cnacaTenbHbIX cTaHuMsX. [yHKTbI, FAe UMETCst Takne cTaHuMM, 0003HaYaloT Ha KapTax.

5.4 Mopckue KapThbl.

Mopckue KapTbl - OCHOBHOE NMocobue Kaxaoro LwTypmaHa. 1o cBoemy HasHayeHuto KapTbl AensaTcs Ha
[ABE OCHOBHbIE TIpyMMbl: HaBWUraUMOHHbIE, HEMOCPEACTBEHHO WCMOSIb3yEMblE B CYAOBOXAEHUW, W
cnpaBoyHble - COOpHbIE NUCTLI, KapTbl BETPOB, TEYEHMI, YacoBbIX MOSICOB, paauMomasikoB U T. O. K
HaBUraLMOHHbLIM OTHOCSATCS CrieyloLue KapThbl:

e reHepanbHble (06wWme) KapTbl, kKOTOpble UMetlT mMacwTab oT 1 : 500000 go 1 : 5 000 000 un
cnyxaT ansa obuwero M3ydyeHusa m3obpakaembiX Ha HUX MOPEN, OKeaHOB WM MX YacTen u Ons
HaHeceHnss npegBapuTenbHOM nNpoknagkn. Ha reHepanbHbIX KapTaxX MOKa3bliBalOT TONbKO
rnaBHble masikum u oriu. OcBellaemble Oyn 1 OHEBHOE NNaByyYee OrpaXKgeHWe HaHOCAT TOMbKO Y
BHELLIHMX OMacHOCTEN 1 Ha Nogxodax k nopTtam. M3obaTtel HaHeceHbl no rnybuHam 20, 50, 100 u
200 wm;

e nyTeBble KapTbl, MacwTtad koTopbix oT 1 : 100000 go 1 : 500000, cnyxat gns BegeHus
HaBWraLMOHHOW MPOKMaZAKu U onpedeneHns Mecta cygHa C AOCTaTOYHOW ANs MopennaBaHus
TOYHOCTbK. BHelwHne cpepcTBa HaBUrauMOHHONO 0OGecnedYeHMs HaAHOCAT Ha 3TUX KapTax
MOMHOCTBbIO, a BHYTPU PengoB M MNOpPTOB C OonblioW paspagkon. M3obatebl HaHeceHbl Mo
rnybuHam 5, 10, 20, 50 n 100 m;

e YacTHble KapTbl, KOTOPbIMM MOMb3YOTCA ANS NPOKMaZku npu nnaBaHUU B HENOCPeACTBEHHON
©nm3ocTn oT Beperos, B LWXepax M y3KOCTAX U nNpu nogxoae kK 6epery. OHW nmetoT macwTabbl oT
1 : 25000 gpo 1 : 75 000. N3o0baTtbl HaHeceHbl no rybuHam 2, 5, 10, 20, 50 m u Bce
HaBUraLMOHHbIE OMACHOCTU C UX OeperoBbIM M NNaBy4YnM OrpaxaeHuem;

e nnaHbl JalOT NoApPOOHble U300paXKeHus MOpPTOB, OyXT, raBaHeW, SKOPHbLIX CTOSIHOK W ApYrux
OorpaHun4yeHHbIX akBatopun. MacwTtab nnaHoB ot 1 : 500 go 1 : 25000. Bce HaBMraunoHHbie
orpaxaeHusl Ha nraHax HaHOCAT NOSHOCTLHO.

IOna Toro 4toObl NpaBWibBHO MONbL30BATLCS KApPTOW, HA4O YMETb 4niTaTb €e, T. €. MOHMMaTb BCe
HaHeCeHHbIEe Ha KapTy YCrNOBHble 0603Ha4YeHNs1 U NpaBUbHO pa3bupaTtbesa B HUX. UTeHne kapTbl cnegyet
HayMHaTb C 3arorioBka, B KOTOPOM YKa3blBaeTCs ee Ha3BaHWe (paroH MniaBaHus), YNCNoBOW MacliTab ¢
yKasaHueM [naBHOW Mnapansnenu, K KOTOPOW OH OTHECEH, Mepbl, B KOTOPbIX AaHbl MMyOUHbI N BbICOTbI
nNpubpexHbIX rop, a Tawkke rod, K KOTOPOMY NpuMBEOEHO MarHWTHOE CKioHeHue. [Mocne 3aronoska
NPOYNTLIBAIOT PaCMoONIOXEHHbIE MOL HWKHENW pamMKoW OTMETKM O gaTax nocnegHen (6onblion u manown)
KOpPEKTYpbI OaHHON KapTbl n rog ee nsgaHus.
Bce npumevaHusi, npegynpexgeHus (nedaTtalrowmecs KpacHbIM LIBETOM), PUCYHKM MasikoB WM MnaHbl
NMopTOB MOMELLAIOTCS Ha KapTe TakMM obpa3oM, 4ToObl He 3akpbliBaTb OeperoBow YepTbl U BOOHOM
NoBEPXHOCTU. AOMUPANTENCKUA HOMEpP KapTbl NPOCTaBNAeTCca BO Bcex YeTbipex yrnax. C 1968 r. Homepa
COBETCKMX MOPCKMX KapT COCTOAT 13 NsATu uudp. MNepBasi 3 HUx ob6o3HayaeT parioH MnpoBoro okeana,
BTOpas - macwTab kapTbl, TPETbSA - paviOH OKeaHa WUIu Mope, nocrnegHve Age UuMdpbl - NOPSAKOBbIN
HoMep KapThbl OaHHOTO pavioHa oKkeaHa unm MOPpSI.
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lMocne npenBapuTEnbHOrO 3HAKOMCTBA C KapToM MOAPOOHO MpocMaTpMBalOT pPanoH, B KOTOPOM
npeacTout nnaeaTtb, 4TOObl BO BCEX MOOPOOHOCTAX M3Y4uTb HaBUraLUOHHYHO OOCTAHOBKY - FNyOWHBbI,
OMacHOCTM M CUCTEMY UWX OrpaxgeHusi, OeperoBylo 4epTy, pacnofiokeHne MasikoB W 3HAKOB.
Onsi n3obpaxeHns Ha KapTe COCTOSHWS U OCOBEHHOCTEN MOBEPXHOCTU MOpS ero gHa u nobepexbsi
NPUMEHSETCSA CMCTEMA YCIOBHbIX 0003HaYeHWI, NpMBEAEHHAs B MPUNOXeHUU 2, a.

FMybuHbI Ha COBpPEMEHHbLIX KapTax MokKasbiBalOTCA B METpax W geuumeTpax. TOYKM C OfMHAaKOBbIMU
rnyovHaMyM COeAMHSAIOTCA NIMHUSAMW paBHbIX MYOMH - n3obatamu. M3obarta oTgensiowas npnbpexHoe
MenkoBoabe NuBGO oOTAenbHyl Menb wunM  BaHKy, Ha3blBaeTCd JIMHUEW OMnacHOCTWU, unn
npepocTeperatenibHOM u3obaton. [Ina mManbix CyaoB nuHMEN onacHoctn cuutaetcsa 10-meTpoBas
nsobara.

pyHTbI 0603Ha4YalTCH YCNOBHLIMU COKpaLleHusamu, Hanpumep: 1 - necok, U - un, Kop - kopannsl u T. A.
CnoxHble rpyHTbl YKa3biBalOT COYETAHUSIMU COKPALLLEHWUIA COCTaBNAOLWMX PYHTOB: MIT - NNUCTBIV NECOK,
IplT - rpaBui ¢ neckom, Cpln, MK - cepas rmuHa, menknii kameHb. BykBamn o603HavaoTca Takke UBeT 1
xapaktepuctuka rpyHta: xall - >xentbl necok, cpml1[1 - cepbli MenkMM Necok C rnuHon. Ecnu
COCTaBMslOLWLME TPYHTa pacronaratTcsi CMosMKU, TO NepBbiM NULIETCHA BepxHU crion ml1l1n - menkun
necok Ha nnuTe.

EctecTBeHHble HaBUraLMOHHbIE ONACHOCTU - 6aHKW, Menu, pudbl 4al0T Ha KapTax KOHTYPOM U3 TOYeK
Cc obsAsaTenbHbIM yKa3aHMeM HaumeHbllen rMybuHbl Hag HuMmW. Bce ocTanbHble MOPCKME OMacHOCTM
0603Ha4YalnTCa pasnNMyHbIMK YCIIOBHLIMU 3Hakamu. Ecnu nonoxeHue vnu cylwecTBoBaHWE MOKa3aHHOW
Ha KapTe OnacHOCTY BbI3blBAET COMHEHMS, TO PSAOM C 0603HaAYEeHNEM Takor ONacHOCTU UMK BHYTPU Hee
ctaeatca nometku: C - "nonoxeHme comHuTenbHo" mnn CC - "cywecTBoBaHWE COMHUTENBHO".
MecTta sIKOPHbIX CTOAAHOK 0603HAYalTCA PUCYHKOM siKopsi. VMzobpakeHue sikops 6e3 WToka o3HavaeT
CTOSIHKY ONA ManbiX CydoB, a SIKOPS CO LITOKOM - And 6onbwux cygoB. PanloH ¢ NAOXvM rpyHTOM
06BOAAT MYHKTUPOM C HAAMMUCHIO: 171X (MOXOMN FPYHT).

BenvunHa marHMTHOro CKNoOHeHUs ykasblBaeTcs NMbBOo B 3aronoBke KapTbl, €CNv OHa 0guHakoBa A58 BCen
KapTbl, MMBO B LEHTpe KapTyLUKW, PacrofioXXeHHOMW Ha BOAHOW MOBEPXHOCTW KapThl; LEHTP KapTyLUKM
COBMeLLaeTCs C TOYKON, rae 6bino onpegeneHo ckroHeHre. B aTom e kapTylke ykasbiBaeTcs rogoBoe
MU3MEHeHNe CKIMOHeHusA. VIHorda BenuuMHbl CKMOHeHW gatoT u 6e3 kapTywek. Tak Kak KapTyLuku
CKITOHEHUN UMEIOT UCTUHHbIE HarpaBreHns, UMM MOXHO NONb30BaTbCs BMECTO TpaHcnopTtupa. PaioHsl
MarHUTHbIX aHomarnuu obBoasT CMMOLHOM TONCTOMN NNHKEN.
MoyTn BCce cpeacTBa HaBWrauMOHHOTO 06OPYAOBaHWUA MMEIOT CBOW YCIIOBHbIE 3HAaKW. To, YTO He umeeT
CBOero 3Haka, 0603Ha4aeTCcs KPY)KKOM C TOYKOW B LEeHTpe. 3Ta ToYKa Ha KapTe COOTBETCTBYET TOYHOMY
MECTOMOSIOXKEHUIO 3HaKa Ha MecTHocTU. OcBellaeMble 3HAKW W Masiku UMeloT Ha KapTe LBeTHble
n3obpaxeHuss OrHerW M WX XapakTepucTukn. PacuBeTka MasiyHbIX OrHeW MoKa3biBaeTCA LBETHbIMU
OKPYXXHOCTAMW C LEHTPOM B TOYKE HaxXOXAEHWs Maska MM 4YacTaMU OKPY>KHOCTW B npegenax yrna
OCBeELLEeHNs. XapaKkTepucTuka OrHa Jaetcsa psaoM € MasikoM B O4HY  CTPOYKY, Hanpumep:
FpMp(3)(25¢c)10M(H), 4TO 03Ha4aeT - rpynnonpobeckoBbIN OFOHb C TPEMS Npobreckamun 1 nepnogom 25
c, HanbHocTb BUOMMOCTU 10 MUIb, TYMaHHbIN curHan - HayTO(OH.
HanpaeneHus, obo3HavaloLlwme rpaHnTbl YrioB OCBELLUEHUS MasikoB, Ha KapTax YMTalTCH OT Maska B
Mope.

CtBOpbl 0603HaYalT Ha KapTax CMJOWHLIMU JIMHUAMMU (XO4OBaAsA 4acTb) M MYHKTUPOM (HeExopoBas
4YacTb, a TakKe NOBOPOTHLIE U CEKyLLMe CTBOPbI HA MEPHbLIX NINHUAX).

Mopckue TeuyeHusi, KOTOpble HEOOXOAMMO Yy4yMTbIBaTb NMPWU MPOKNagke, HaAHOCAT Ha KapTbl B BuAe
CTPENoK: NokasbiBatoLLne HanpaBeHne NOCTOSHHOIO TEYEHUS - C ONepPEHNEM, NEPEMEHHOE - BOSTHUCTOMN
nnHnen. CKopoCcTb TeYeHUs1 ¢ TOYHOCTb A0 1/4 y3 nuweTtca cBepxy cTpenku. lNpunuBHble TeveHus
00603Ha4YalT CTpenkoW C oOnepeHMeM CBepxy, OTnuBHble - 6e3 onepeHusa (cm. puc. 125).
PasnnyHble NpMMeTHblE CTPOEHMSA U NpeameThl Ha Gepery, Ybe MecTo onpefernieHo, - uepksu, 6aluHu,
OTAenbHbIe BbICOThI, - TakKe NoKa3blBalT YCMNOBHbIMK 3Hakamu. TO4YHOEe MEeCTO NokKas3aHHOro Ha kapTe
npegmeTa  OTHOCUTCS K  CepeAMHe  OCHOBaHMS WM K LUEHTPY  YCMOBHOTO  3Haka.
Mpeacraenatowmne Ana MopennaBaTens Cepbe3Hyl0 OMacHOCTb 3aTOHYBLUME cyaa 0603HavaTCsa NATbIO
pPasnUYHbIMK 3HaKaMu: AN 3aTOHYBLUMX CY[OB C YacTAMWU KOprnyca, BO3BbILIAOLWMMUCA Hag BOAOW U
NpeacTaBnALLMMM SIBHYKO OMACHOCTb; C MadTaMy Hag BOAOW; ANs CydoB, rMybuHa Hag KOTOpbIMU
MeHbLle 18 M 1 6onblue 18 M; ocbixaroLwmX.

Mpu nogbope kapT AN nnaBaHMs HeoOXoAMMO WMMeTb B BuAy, YTO ANs MPOKNagku cregyet
MCMNonb30BaTh TOMbKO KapTbl CaMOro KPymHOro macwitaba u OTKOPpPEKTMPOBaHHbIE MO AEHb BbiXxoda B
Mope. KoppekTypa KapT - 3TO HaHeceHWe Ha Hee TexX W3MEHEeHUW B MOPCKOM W HaBUrauuMoHHOM
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06CTaHOBKe, KOTOPbIE MPOU3OLINN CO OHA €€ U3AaHudA: BHOBb OOHapyXeHHbIe OMacHOCTH, yrnpasgHeHue
OOHUX 3HAKOB HaBWraLWOHHOW OBCTAHOBKM U OTKpPbITUE APYrUX, pe3yrbTaTbl HOBbIX MPOMEPOB U T. 4., O
KOTOPbIX AOIKEH 3HaTb MopennaBaTesb.
Bonbliaa koppekTypa HyxHa MpU MOSABMEHWM HOBbLIX TMAPOrPadPUYECKNX AaHHbIX WM HAKOMMEHUU
OonbLIOro 4YMcna MarnbiX KOPPEKTYp, KOTOPbl€ CYLLECTBEHHO W3MEHSIOT opurnHan kapTbel. [Moatomy
fonbliasi KoppekTypa MpOBOAMTCS TOMbKO KapTorpacuyeckum npovM3BOACTBOM - M3OAlOTCS HOBblE
ucnpasneHHble KapThbl.
Manas koppekTypa 06bl4HO NpegycMaTpuBaeT He3HauuTernbHble M3MEHEHUS. Ee BbIMOMHAT OT pyKu
KpacHbIMW YepHunamu unu Tywbetlo. Manas KoppekTypa KapT, HaxXOAsLWMXCS Ha cknage rugporpacdum,
nponssBoauTca paboTHUKamu rmgporpaduu, a kKapT, UMEIOLLUXCS Ha cydax, - LUTypMaHaMu Ha OCHOBaHWUN
"M3sewleHn mopennasaTenam" (B nnasaHuu - no paguousseweHnam HABWM). Jata nocnegHen
KOPPEKTYpbI Ha noryvyaembix U3 ruaporpadum kaptax AormkHa ObiTb ykazaHa Noa HUXKHEW pamMKon KapThbl
CO CCbIfIKOM Ha HOMEpa Ucnosb3oBaHHbIX "3BeLeHnii mopennasaTensam”.

5.5 HaBuraumoHHble nocoobwms.

Kpome Mopckux kapT B NpakTuKe CyLOBOXAEHUSA MCMOMb3YIOT pas3nuyHblie HaBUraumoHHble Nocobus, n B
nepsylo odepedp "Jloumn”, KOTOpbIe AOMOMHAT N YTOYHAT CBEAEHUs, OaHHble Ha kapTax, obneryas
TEM CaMbiM pelleHue HaBurauuoHHbix 3agad. Kpome "Jloumin” N'YHMO MO CCCP wusgaet n gpyrue,
BCrNomorarersibHble, nocobus: "Katanor kapT U KHUr", khuri "OrHm n 3Haku", cnpaBovHMKN "Pagmnomasikun”,
pasnuyHble Tabnuubl 1 GraHKOBbIE M3OaHWS, B TOM YMCME U KHUTY "YCMOBHbIE 3HAKM MOPCKUX KapT M
KapT BHYTPEHHUX BOAHbIX nyTen".

"INounn" un3galoT OTAENBHO ANA KaXaoro MOps MM 4acTu okeaHa. B obwem crnyyae kaxgasa kHura
"Nounn" coCcTOUT N3 YETbIPEX OCHOBHbLIX PA34EroB:

1. obwmn o0630p, B KOTOPOM COAEpPXKaTCA CBeAEeHUs O rpaHMuax OMuCbIBAeMOro pawoHa,
HaBUraumMoHHo-reorpaduyeckne N rMapomMeTeoposiornyeckne AaHHble, CBefAeHWs O noprtax u
AKOPHBIX CTOSIHKAaX, a Takke npasuna nraBaHUs B MHOCTPaHHbLIX BOAAX;

2. HaBurauMoHHoe onucaHue, KoTopoe Ans yaobcTBa pasfgeneHo Mo panoHaMm, U codepxalliee
rnocrnegoBaTenbHO OTAefNbHble Y4acTKM nobepexbs, 3anvBbl, NPONMBbLI, NOPThl, dapBaTepsl,
NPUMETHbIE MeCTa, MOPCKME OMacHOCTW, a Takke [ailllee HacTaBfeHus ANA nnaBaHus B
PasnunyHbIX MecTax, MMerLLMX Kakme-nmbo ocobeHHOCTH;

3. cnpaBOYHbIN OTAEnN, rAe MMeTCA Tabnuubl paccTOAHUI MexXay nopTamu, CroBapb MECTHbIX U
WHOCTPaHHbIX CNOB U TEPMUHOB, BCTpeyatoLwmxcs B "flounn” 1 Ha KkapTtax, 1 gpyrue cBefeHus;

4. andaBUTHbIN YyKasaTenb, COAEepXaliMn reorpaduyeckne HasBaHUA BCeX MNOPTOB, MbICOB,
NPoSIMBOB, 3anMBOB, SKOPHbIX CTOAHOK M T.n. Ecnu "loums" oxBaTbiBaeT MHOCTPaHHbIE BOAbI,
andaBuUTHLIN yKasaTernb COCTOWUT U3 [ABYX 4acTeil, B KOTOPbIX Ha3BaHWSA OalOTCA B PYCCKOW W
NaTUHCKOMN TPaHCKPUMLUMK.

Kpome nucbmeHHoro maTepuana "loums" cogepxut dotorpadmv M PUCYHKM MpUMETHbIX GeperoBbix
MecT " CcOOpHbIN nuer KapT AaHHoro panoHa nnum MOpH.
Tak kak cpok cnyx6bl "MNounn™ okono 10 neT, B TeYEHNE 3TOr0 BPEMEHM MEPUOLMYECKN BbIMYCKaKTCS
AOMOSHEHUSA N N3MEHEHWS, codepXalune KOppekTypHbin matepuan. O6s3aTenbHbIM OOKYMEHTOM Anis
KoppekTypbl "lloumin" aBsnstoTcs Takke "V3BelleHns mopennaBatensam”. YYeT KOppeKTypbl BeAeTca Ha
crneumanbHOM NncTe, BKNEeeHHOM B CaMOM Hayarne KHUru.

"OrHu n 3Hakn" nsgatotcs yaile "lNoumn" (Yepes kaxable 3-5 NeT) u cnyxaTt NOCTOSAHHbIM AOMOSTHEHNEM K
HUM. X BbINyCKaOT AN KAX40ro MOps OTAENbHO. 34ech eCTb BCE HYXHbIE LUTYPMaHy AaHHble O Masikax,
OCBELLAEMbIX 3HaKax, OrHsX 1 Oysix. [iNs nony4yeHnst 3TMx AaHHbIX HA4o0 HanTu B andaBUMTHOM ykasaTerne
Mo Ha3BaHWIO Masika ero HoMep, No KOTOPOMY M OTbICKMBAOT caM Masik. O kaxaom Masike kHura "OrHu u
3Hakn" coobLUaeT cneayloLlmne CBeEHWS: HOMEpP; Ha3BaHWe; NonoXeHue (r4e HaxoaMTca Masik); LWNPOTY
W JONroTy C TOYHOCTBbI [0 OAHOW MWHYTbI; YWCMO, LBET, XapaKkTep OrHs; AanbHOCTb BUOAUMOCTU OrHSA
(orHen) B sicHy0 noroAy (B MUMsX); BbICOTY OMHSA OT YPOBHSA MOpPSi M OT OCHOBaHWSA Masika (B MeTpax);
OonucaHue Masika, ero BWA W OKPacKy, BBLICOTY COOPYXEHUS OT €ero OCHOBaHua (B MeTpax);
OOMOMHUTESbHbIE cBefeHus.
Kak n "lounn", kHMrm "OrHm n 3Haku" HyxgawTCA B CBOEBPEMEHHOW KOPPEKType, OCHOBaHWEM AJis
KoTopon cnyxaTt "M3BelweHns mopennaBaTenam”. Kpome Toro, no mepe HakonmeHus marepuana
nepuoanyecku nsgattcs "JononHeHus K kHuram "OrHm n 3Haku".
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" U3BelleHMA MmopennaBaTensMm" - OCHOBHbIE AOKYMEHTbI AMNs KOPPEKTYpbl KapT U nocobun - usgawTt
Aansi Bcex mopen CoseTtckoro Coto3a 1 TeX MHOCTPaHHbIX BOA, KOTOPbIE OXBayeHbl COBETCKMMU KapTamu v
nocobvsiMn, a Takke OTAENbHO QAN paMoHOB MfaBaHWA B COBETCKMX BOAaX, OOCNyXMBaembix
M'maporpaduyeckon cnyxbon dpnotoB. Kaxagoe "M3BeleHne mopennasaTensm” uMmeeT CBOW NOPSAKOBbIN
HoMmep n CCbINKY Ha OOKYMEHT, no KOTOpOMY OHO obbsBngeTcs.
BcnomoratenbHbiM nocobvem anga wrtypmaHa siensetca "Katanmor KapT M KHUr", KOTOPbIN COAEPXUT
noapobHble cBeAEeHUSA O KapTax M HaBUraLuMOHHbIX NOCOBUAX U cnyxut ana noabopa kapT n nocobuin K
npeacrosiieMy nnaeaHuo. Ona Ttoro 4ytobbl nogobpaTth kapTy unu "Moumio”, nonb3ytoTca COOpPHLIMU
niuctamum, NMOMeLLEHHbIMU B Katanore.
"PagnoTexHu4yeckme cpepcrtBa HaBMrauMoOHHOro ob6opyaoBaHUA™ cofepXaT CBEAEHUS O MOPCKMX
paguomasikax U pagMoHaBUraUMOHHBLIX cUCTeMax, O paguoctaHuusax, nepegatwowmx METEO n HABUM.
Kpome atux nocobun NYHnO MO CCCP uspgaet Takke "MopexogHble Tabnuubl” (MT) n "Mopckue
acTpoHomunueckue exxerogHukn" (MAE), cnyxalime Ans peleHns HaBUraumoHHbIX 1 aCTPOHOMMUYECKNX
3agad.

91



6 [naBa 6. MpakTnyeckas HaBurauums

(rmaBa W3 KHUTH HE MyOnuKyercsi, 0Oojiee MOJHBIA M COBPEMECHHBIH KypC MPaKTHUYECKOM
HaABHUTAIMK B3AT ¢ caiita http://www.stugna.kiev.ua).

HNPAKTUYECKAS HABUTI'ALIUA. CnoBo '"HaBuramus" MOpoU30LLIO0 OT JIATHHCKOTO
"navigatio” - cymoxomctBo. CymOBOXAEHHE  SBISETCS  MPEAMETOM  INTYPMAaHCKOMR
cnenuanbHOCTH. OT 3HAHUH M ONBITA ITYpPMaHa 3aBHCUT O€3aBapHitHOE TUIABAHUE Cy/THA.

LLTypmaHckoe Aeno Ha sixTax UMeeT psf 0COBEHHOCTEN, OCHOXHSIIOWMNX paboTy WTypMaHa:

e Hebonbwas BbicOTa rnmas3a Hag YpPOBHEM MOPS, YTO YMEHbLUAeT BMAMMOCTb M YycunvBaeT
BNuaHME pedpakLmm, uckaxawllen GpopmMbl NpeaMeTOB;

e OrpaHu4eHHbIn 0630p, CHUXAIOLWMIN BO3MOXHOCTU HAabNogeHNs U NEeNEeHroBaHus;

e 3HauuTenbHble Apend U PbICKNNBOCTb SIXTbl HA BOMMHEHWUM U MOCTOSHHBINA KPEH, KOTOPbIE BHOCST
OLWIMOKM KaK B CHMCIIEHNE, TaK U B 06cepBaLuuy;

e OO6bl4HO cnabas OCHALEHHOCTb TEXHUYECKMMM CpeacTBaMu CyAOBOXAEHMS.

®OPMA U PA3MEPbI 3EMJIA. B pesynbtate wuccrnegoBaHWi YCTAHOBNEHO, YTO OEWCTBUTENbHOMW
dopmori 3emnu ABNSeTcA reoua - HenpaBWibHOE reomeTpuyeckoe Teno, 6nuskoe no dopme K
annuncomay BpalleHus (cdpepomgy). dnnuncoua BpaweHus obpasyeTca Mpu BpaweHuu annunca
PnQPsQ' Bokpyr ero manown ocu PnPs (puc. 1). PasHocTb Mexay anuHamu 60nbLon 1 Manon nonyocewn
3emHoro cdepouvga coctasnseT Tonbko 21 382 m, T. e. Bcero 0,3 % anuHbl 6onbLwon nonyocu. [Noatomy
npu peleHnM OBOonbMHCTBA HaBWUrauMOHHbLIX 3adad AOoNyCTUMO AN YNPOLLEHUs BCeX pacyeToB
npyvHUMaTb 3emrto 3a wap ¢ pagnycom 6371,1 KM., MMEIOLLMIA NOBEPXHOCTb U 06 bEM NOYTU OAMHAKOBbIE
C 3€MHbIM INNNMNCOMAOM.

Puc. 1. 3aauncora Bpaliedns Puc. 2. leorpagduueckue KOOPAHHATH

FTEOrPA®UNYECKUE KOOPOWHATDI. [MonoxeHne pasnuyHbix OOBEKTOB Ha MNOBEPXHOCTVM 3emnu
MOXeT ObITb ONpeAeneHo ¢ NOMOLLbIO reorpadumyeckux koopauHaT. [ns otcyeTa KOopauHaT Ha 3eMHON
Lap YyCrOBHO HaHeceHa cuctemMa Todek u KpyroB (puc. 2). Beegem psag onpegenexnii. Boobpaxaemasi
npsiMasl, BOKPYr KOTOPOW MPOMCXOOUT CYTOYHOE BpalieHue 3eminu, HasblBaeTCs 3eMHOW OCblo. TOYKM
nepeceyeHunsi ee C NOBEPXHOCTbIO 3eMNN Ha3biBalOTCH reorpaduyeckumMmm Unm UCTUMHHbIMM NOJKCaMMU:
ceBepHbIM Pn 1 10xHbIM Ps. [pu cedeHnmn wapa nriockoCTbio Nony4aeTcst Kpyr, a Ha MOBEPXHOCTYM Lwapa
obpasyeTcs OKPYXHOCTb. Ecnu cekywas nnockocTb NPOXOAWT 4Yepes3 LEeHTp Lwwapa, TO Kpyr umeet
Hanbonbline pasmMepbl M HasbiBaeTca OGonbwuMm. Kpyrn, obpasylolmecs OT CeyeHusa Lwapa
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NMOCKOCTAMU, HE NMPOXOAALLMMN Yepes ero LIeHTP, Ha3blBaloTCs ManbiMu. OKPY>XHOCTb BOMbLIOrO Kpyra
QQ', nnockocTb KOTOPOro NepneHauKynspHa 3eMHON OCK, HasblBaeTCca 3KBaTopoM. OH AenuT 3eMHON
Lap Ha ceBepHoe U1 txxHoe nonywapusi. OKPY>KHOCTU MaribIX KPYroB, NMIOCKOCTM KOTOPbIX NapanfenbHbl
NMIOCKOCTU 3KBaTOpa, HasbiBawTca napannenamum (pp'). OKpY>KHOCTU OOMbLIMX KPYroB, MMOCKOCTU
KOTOPbIX MPOXOAAT Yepe3 oCb 3eMnu, Ha3bIiBaloTCs reorpaduyeckuMm Unmn UCTUHHLIMU MepugnaHamum.
[MonoBMHY OKpPYXHOCTU MepuavaHa PnMPs, 3aknioveHHyl0 Mexay MofocamMu U Mpoxogdllylo vepes
AaHHY0 Touky M, HasbiBaloT MepuagumaHom Mecta. Mepugman PnGPs, npoxogdawmin 4epes
acTpoHoMu4deckyto obcepsaTopuio B ['puHBMYE (AHIMNS), HOCUMT Ha3BaHWE FPUHBUYCKOINO (HayarbHOro)
MepuamaHa. [pUHBMYCKUI MepuamaH BMEeCcTe C MPOTUBOMOMOXHbIM emy mepuaunaHom PnG'Ps penut
3eMHOM Lap Ha BOCTOYHOE U 3anagHoe nosywapus.

B cucremy reorpacduyecknx koopauHaT BXOASAT [Be cepuyeckne KoopauHaThbl: LIMpoTa M [onroTa.
Feorpacmyeckor LWIMPOTON KakoWn-nMBO TOYKU Ha3bIBAETCS Yron npv LeHTpe 3emnu, COCTaBIIEeHHbIN
OTBECHOW NUHUEN (3€MHbIM paguycoM), NPOBEAEHHON Yepe3 OaHHYH TOYKY, M MIMOCKOCTbIO 3KBaTopa
(yron MOL, cm. puc. 2). lLupoTa nsmepsietca oyrom mepuavaHa oT 3KBaTopa [0 napannenu AaHHOMW
Toukn. OHa oTcuMTbIBaeTCa K ceBepy unu tory ot aksatopa ot 0 go 90°. Ecnu Touka HaxoauTtcs B
CEBEPHOM Monylwapum, ee LWnMpoTe npunucbiBaeTcs HanmeHoBaHue N (ceBepHasi), ecnv B KOXKHOM - S

(toxxHas). WnpoTty obosHavatoT rpeyeckomn bykson " P- (dom).

Feorpacdmyeckon [ONroTON KakoM-NMBO TOYKM Ha3blBA€TCA ABYIPaHHbIA Yron Mexgy MrOCKOCTbO
FPMHBUYCKOrO MepuanaHa M NoCKOCTbo MepuanaHa gaHHon Touku (yron GOL, cm. puc. 2). JonroTa
N3MepseTCcss MeHblued U3 Ayr aKBaTtopa Mexdy FPUHBUUCKMM MEpPUANAHOM W MEpPUANAHOM TOYUKA U
OTCUUTBLIBAETCS OT PMHBUYCKOrO MepuamaHa K BocToky unwm 3anagy ot 0 go 180°. Ecnu Tovka HaxoamTcs
B BOCTOYHOM MonyLlapuun, TO AONroTe NpUnMCbIBalT HanMeHoBaHue E (BocToyHas), ecnu B 3anagHoMm -

W (3anagHas). Jonroty o603HavatoT rpeyveckon 6ykBon A (nambga).

Pa3HOCTb WMPOT M pa3HOCTb JONroT. [[eorpacdumyeckne KoopanHaTbl CyaHa B pesynbTaTte caenaHHoro
nepexofa M3MEHSAKTCA. M3MEeHeHWs1 WMpOoTbl U AOMAroThbl CyAHA Ha3bIBAlOTCS PasHOCTAMMU LUMPOT U
gonroT. PasHocTb wwupot (PLU) gByx Todek Ha 3eMHON MOBEPXHOCTU U3MEPSIETCA OYron mepuavaHa,
3aKMYeHHOW Mexay napannensamu aTnx Todek. Hambonblee 3HaveHne PLU moxeT coctaButb 180°, yto
COOTBETCTBOBAIIO Obl NEPEMELLEHMIO CyaHA U3 OOHOrO nonca B Apyron. Ecnv cygHo nepemellanock no
kakon-nubo ogHoun napannenwu, To P pasHa 0°. BeluncnenHon PLU npunuceiBaeTcs HaumeHoBaHue k N
Unu K S B 3aBMCMMOCTM OT TOrO, B KaKOM HanpasreHun nepemMewyanock cyaHo. PasHoctb gonrot (PL)
OBYX TOYeK Ha 3eMHOW MOBEPXHOCTU U3MepsieTCA MeHbLUe U3 Oyr 3KBaTopa, 3aKMOYEHHbIX MexXay
MepuamMaHamMmm 3aTUX Todek. Tak Kak 3a pa3HOCTb AOMroT NpUHUMaeTCsa Bcerga MeHbluasi U3 ayr aKBatopa,
TO ee 3HayeHWe He MmoxeT npesblwatb 180°. Ecnu npu cnoXeHuuM pasHOUMEHHbIX OOMroT NosyyYyeHo
3HayeHue, Gonbwee 180°, To 3a PO npuHumaetcs pononHeHne po 360°. Takom criyya MoOXeT
BO3HUKHYTb NpWU nepeceyeHnn cygHom mepuamana 180°. BeluncneHHomy 3HadeHuto P npunucebiBaeTtcs
HaumeHoBaHue Kk E unu W B 3aBMCMMOCTM OT TOro, B KaKOM HarnpasneHun nepemellanocb cygHo. Ecnu
CEBEPHON LUMPOTE U BOCTOYHOM AOMroTe YCMOBHO MpununcaTtb 3HaK "nnioc” (+), a 0KHOW WMpoTe 3Hak
"MUHYC" (-), TO 3HauyeHune PLU 1 P[] MOXHO BbluMCcnnTb No anrebpanyeckum dopmynam:

e PLW=P2-P1.pg=A2-A1

(3necb q}Z 7] 12 - KOOpAUHaTLI KOHEYHOW, a {P1 7] Jb.l - HaYarnbHOW TOYEK NIIaBaHUs).
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Puc. 3. Paanocts wupot ¥ paanocts fgoaror

3Hak pesynbTaTa, NOMy4eHHOro Npw BbIYUCIIEHUN NO opMyraMm, NokaxeT HaumeHoBaHus PLU n P[.
Ecnu npu Beiuncnenun P 6epetca gononHenne pgo 360°, To HaumeHoBaHne P meHseTtcs. YTobbl He
ownbntbCst B 3HaYeHUN U HaMMeHoBaHWM Bbluucnsiemblx PLU v PL, crnegyeT xopowo npeacTaBnsiTb
B3auUMHOE pacnornoXeHne MepvanaHoB 1 napannenen Ha 3emHom wape (cMm. puc. 3, a n 6). Ha npaktuke
OblBaeT HY)XHO HaNTU KOOPAMHATLl TOYKM, B KOTOPYH MPULLMO CYAHO, €CN 3agaHbl KOOPAMHATLI MYHKTa
oTxoga, a Takke PLU n PL, xapaktepusylolue MOSMoXeHMEe TOYKM npuxoda. BbluucneHus MoxHO
npouasBecTun no anrebpanyeckum opmMmynam:

e Po-Pripw:A2=M+Pn

(3oecb q}2 " 12 - KOOpOWHaTbI KOHEYHOW, a {P1 " l.l - HaYanbHOW TOYeEK NnaBaHus).

EOUHULBI ONTMHBbI U CKOPOCTU B CYOOBOXOEHUW. 3a ocHOBHYIO eouHULY ANWUHBI, CRyXallyo
ANs U3MEepeHUs1 pPacCcTOosHUA B MOpe, B CYAOBOXAEHUM MpuHATa Mopckas muns. Mopckown munewn
HasblBaeTCA JIMHENHoe 3HadveHwe 1' AOyrn 3eMHoro Mepugmada. [puHATO OKPYrneHHoe 3HayeHue
cpegHen BenUYMHbl MOPCKOW Munn, pasBHoe 1852 m. KabenbToB - eavHuMua AnNvHbI ANS U3MepeHUs
Hebonblwmnx pacctosHui. OH paBeH OgHOW AdecaTow vactu Munu. OkpyrnéHHo kabenbToB cuuTaeTcs
paBHbIM 185M.

"My6uHbLI MOpS M BbICOTHI MpeaMeToB Ha BOMbLUIMHCTBE HABUrauMOHHbBIX KapT n3MepsalTca B meTpax. Ha
CTapblX aHrMMUACKMX KapTax Ans yKasaHus BbICOT npegmeToB npumeHsnuck cyTtbl (0,3048 m), a anga
yKkasaHus rmybuH - dyTbl 1 Mopckue caxenn (6 dytos, nnmn 1,83 m). CkopocTb cydHa npw nnaBaHWu B
MOpe M3MepsIoT y3namu.

Y3en - 370 eanHMLA CKOPOCTU, paBHast 1 MOpPCKOM murne B vac, T.e. 1,852 km/u.
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Pue. 4. OcHoBnl JHHHH H  IJOCKO-
eTH HabnpoAaTeNd Pue. 5. Buammuft ropusont wabaoaa-

TEAR

OCHOBHBbIE NIUHUU N NNOCKOCTU HABNMIOOATENA. BUAUMbIA TOPU3OHT HABNIOOATENA
N Ero OANbHOCTbD. [Ina opyeHTUpoBaHMA B MOpEe NPUHATa CUCTEMA YCMOBHbIX NMIUHWUIA U NITOCKOCTEN
HabnogaTtens. Ha puc. 4 nsobpaxeH 3eMHON Lwap, Ha MOBEPXHOCTUN KOTOporo B Touke M pacnonaraetcs
HabnogaTtens. Ero rmas Haxogutcsa B Todke A. BykBoin e 0603HayeHa BbicOTa rnasa Habnwogartens Hag
ypoBHeM wmops. JluHua ZMn, npoBegeHHass yepe3 MecTo Habnogatens M LeHTp 3eMHOro Lapa,
HasblBaeTCa OTBECHOW WNW BepTuKanbHOW nuHuen. Bce nnockoctn, npoBefeHHble Yepes 3Ty FUHUIO,
Ha3blBalOTCA BePTUKaNbHbLIMM, a NEepneHauKynspHble €N - FOPU3OoHTanbHbIMWU. [OpPM3OHTarNbHas
nnockoctb HH', npoxogswas 4yepe3 rna3 HabnwgaTens, Has3biBaeTCHd MMOCKOCTbIO MCTUHHOIO
ropusoHTa Habnogatens. BepTukansHasa nnockocts VV', npoxogsiias yepe3 mecTto Habnogatens M u
3eMHYI0 OCb, Ha3sblBaeTCs MNMOCKOCTbO MCTMHHOIO MepuauaHa. B nepeceyeHun 3ToW MMOCKOCTU C
nosepxHocTbio 3emnu obpasyetcsa Gonbwon kpyr PnQPsQ', HasbiBaeMbli MCTUHHBIM MepuAnaHoOM
Ha6bnwoparens. Npamas, nonydyeHHas OT NepecevYeHnss NIOCKOCTU UCTUHHONO FTOPU3OHTa C MIOCKOCTbIO
WUCTUHHOTO MepuauaHa, HasblBaeTCs JIMHUEW UCTUHHOrO MepuauaHa Wiy nonygeHHomn nuHmen N-S.
OTON NUHWEN onpefenseTcs HampaBreHUWe Ha CEeBEPHYI0 U HOKHYK TOYKM ropusoHTa. BepTukanbHas
nnockoctb FF', nepneHavkynspHas nNOCKOCTUM WCTUHHOIMO MepuiuaHa, HasblBaeTCs NNOCKOCTbIO
nepBoro BepTukana. B nepeceyeHnn ¢ NNOCKOCTBIO UCTUHHOIO FOPU3OHTa OHa obpasyeT nuHuio E-W,
nepneHavkynspHyto nuHum N-S n onpedensiowyo HanpaBneHWs Ha BOCTOYHYIO M 3anagHyt0 TOYKM
ropu3oHTa. JlIuHum N-S n E-W genat nnockocTb UCTUHHOIO ropu3oHTa Ha vetBeptu: NE, SE, SW n NW.
MnockoCTb UCTUHHOTO ropu3oHTa Habnogatens HH' MmoxeT ObITb NpeacTaBneHa TONbKO B BOOOPaXKeHNN.
B oTkpbITOM MOpe HabniogaTtens BUMAMT BOKPYr CygHa BOAHYK MOBEPXHOCTb, OFPaHUYEHHYD MarbiM
kpyrom CC1 (puc. 5). DTOT Kpyr Ha3bIBaeTCsi BUOAUMbBIM rOpuU3oHTOM Habnogatensa. PacctosHue De ot
mecTa cygHa M go nuHum Bugmmoro ropusonHta CC1 HasbiBaeTCs AanbHOCTLHO BUAUMOIO rOpPU3OHTA.
TeopeTuyeckas fanbHOCTb BuauMoro ropmusoHTa Dt (oTpesok AB) Bcerga mMeHblUue ero AerCTBUTENbHOMN
aanbHoctn De. 310 00bsACHAETCA TEM, UYTO M3-3a Pas3fMYHOWM MIIOTHOCTM CINOEB aTMocdepbl No BbICOTE
ny4 cBETa pPacnpoCTpaHseTcs B HEM He NPSAMONMHENHO, a no kpueon AC. B pesynbrate Habnwogartenb
MOXeT BMAETb OOMOSIHUTENbHO HEKOTOPYH YacTb BOOHOW MOBEPXHOCTW, PACMOMOXEHHYI 3a JNUHWEN
TEOPEeTUYECKOrO0 BMAMMOIO FOPWM3OHTA U OrpaHuMdeHHyl manbiM kpyrom CC1. OTOT Kpyr n sBnsertcs
NVHWEN BMAMMOrO ropmM3oHTa Habnwpgatens. FBrneHne NperioMIieHns CBETOBLIX Jyden B aTtMmocdepe
HasblBaeTCca 3eMHOM pedppakunen. Pedpakums 3aBUCUT OT aTMOCKepHOro AasreHus, TemnepaTypbl U
BNaXHoCcTn Bo3ayxa. B ogHom u ToM xe mecte 3emnn pedpakums MOXET MEHATbCA Aaxe Ha
NPOTSHXKEHUN OAHNX CyTOK. [NoaTomy npu pacyeTax 6epyT cpedHee 3HayveHue pedpakunn. Popmyna Ans
onpeaeneHns AanbHOCTU BUOUMOTO ropmn3oHTa:
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e De=208 Ve (8oecb: De B MOpCKUX MUNSX; € - BbiCOTa rnasa Habnwogartens Hag ypoBHEM MoOps
- B MeTpax).

B pesynbTate pedpakumm Habnwogatenb BUAMT NMHUIO ropu3doHTa B HanpasneHun AC' (cM. puc. 5),
kacatenoHoM k gyre AC. 3Ta nuHWs NpunogHATa Ha yron r Hag npsambeiM niydom AB. Yron r Takke
HasblBaeTca 3eMHoW pedpakumen. Yron d mexay nNnocCKOCTbI WCTUHHOrO ropusoHta HH' un
HanpaBneHneM Ha BUAUMbIA FOPU3OHT Ha3blBaeTCsl HAKNOHEeHUeM BUAUMOIO rOpU3oHTa.

OANbHOCTb BMOAUMMOCTU NMPEOMETOB U OMHEW. [lanbHOCTb BWMAMMOIO FOPU3OHTa MO3BOMSET
CyauTb O BUOUMOCTM NpeaMeToB, HAaXOOSALWMXCS Ha YPOBHe BoAbl. Ecnv npegmeT nmeeT onpegeneHHyto
BbICOTY h Hag ypOBHEM MOps, TO HabnogaTens MOXeT OOHaPYXWUTb €ro Ha PacCTOSTHUK:

e Dn = Dh + De = 2,08 Ve + 2,08 v oh (3mecb: Dn B MOpcKkmx Munsix, € - BbicoTa rnasa
HabnogaTtens Hag ypoBHEM Mopsi - B MeTpax, h - BbicoTa npegMeTa Haj YPOBHEM MoOps - B
MeTpax).

Ha mopckmx kaptax M B HaBUraUMOHHbIX NOCOOMSX MPUMBOAMTCS 3apaHee BblYMCIIEHHAs OalbHOCTb
BMOANMOCTM orHer masikoB Dk ¢ BbicOTbI rmasa Habntogatena 5 m. C Takon BbicoTbl De paBHa 4,7 munu.
Mpu e, oTnn4yHoOM OT 5 M, cnegyeT BHOCUTL Nonpaeky. EE BennynHa pasHa:

e Apk=208Ve-47
Toraa AanbHOCTb BUAMMOCTU Masika Dn paBHa:

e Dn =Dk + ﬂDk (3pecb: Dn, Dk n ﬂDk B MOPCKMX MUMsIX, € - BbiCcOTa rnasa Habnwogartens Hag
YPOBHEM MOpS - B METpax).

[danbHOCTb BMOAMMOCTM NMpegMeToB, pacyMTaHHas No AaHHOW hopMyre, Ha3blBaeTCH reoMeTpUHecKou,
unu reorpadu4eckon. BblumcneHHble pesynbTaTbl COOTBETCTBYHOT HEKOTOPOMY CpefHeMy COCTOSIHUIO
aTMocdepbl B AHEBHOe BpeMsa cyTok. [pu mrne, goxae, cHeronage v TyMaHHOW norofae BUOAUMOCTb
npegmeToB, €CTeCTBEHHO, CoKpalwjaetcs. HaobopoT, npu onpegeneHHOM COCTOSHMM aTMocdepsl
pedpakuma MoxeT ObiTb OYeHb OOMbLUOW, BCNEACTBME Yero AanbHOCTb BUAWMOCTW MNpeaMeToB
OKa3blBaeTCsl 3Ha4YMTeNbHO Bonblle paccunTaHHOMN.

Dn

e —rd

Puc. 6. [lanbHOCTE BHAKMOCTH npeaMera

CUCTEMbI OENEHUA TOPU3OHTA. HanpaeneHuss Ha noBepxHocTM 3emnu Haubonee yaobHO
onpeaenaTtb MyTeM M3MEPEHUsI TOPU3OHTamNbHbIX YIMOB MeXAy MNMOCKOCTbI0 UCTUHHOIMO MepuavaHa
HabnogaTens n BepTUKanbHOW MITOCKOCTbIO, MPOBEAEHHOW, HanpuMep, Yyepes3 TOT WU MHOW OpPUEHTUP
unn coenajawollen ¢ guameTparnbHON MIOCKOCTbIO cyaHa. B anoxy napycHoro ¢noTta HanpasneHus B
MOpe yKasblBanucb B pyMmbax (HanpasneHusx). 1o aTon cucteme BeCb ropu3oHT genutcsa Ha 32 pymba,
N3 KOTOPbIX YeTblpe OTHeceHbl k rnmaBHbiM (N, E, S 1 W), yeTbipe - k 4yeTBepTHbIM (NE, SE, SW n NW),
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BOCEMb, PACMOSIOXKEHHbBIX MEXAY rMaBHbIMU U YeTBEPTHbIMK pyMbamu - k TpexbykBeHHbIM (NNE, ENE,
ESE v T1.0.) 1 ewe wecTHaguatTb - K MPOMEXYTOYHbIM pymbam (puc. 7). HasBaHue TpEéxOyKBEHHbIX
pymMOOB CKNaablBA€TCA M3 Ha3BaHWUW [NaBHbIX WU YETBEPTHbIX, MEXAy KOTOPbIMW OHW Haxo4daTCs.
HasBaHue MpOMEXYTOYHbIX PyMOOB COCTOMT U3 Ha3BaHUs OnwXkKanwero rraBHOMO WKW YETBEPTHOMO
pymba, npuctaBkm "TaH" (ten), koTopas o3HadaeT npegnor "K', U Has3BaHWsi rMaBHOTO pym0a, B CTOPOHY
KOTOPOro YKIMOHEH AaHHbLIN MPOMEXYTOYHbIA pyMO. Yron B 11° 1/4 mexay ABYMS CMEXHbIMU pymGamu
Takke HasblBaeTcst pymboM. B kaxxgon yetBepTu ropm3oHTa pyMmbbl MMetoT NopsakoBble HoMepa oT 1 Ao
8, npuyem Hymepauusa pymbos Beaetca ot N unu S B obe ctopoHbl: kK E n W. C nosasneHvem cyaos ¢
MeXaHW4YeCckKUMn ABuraTensmMu 1 MoBbILLEHWEM TOYHOCTM CYOOBOXAEHUS MCTUMHHBIA FOPU3OHT CTanu
aenutb Ha 360°, a cyeT HanpaBneHun B pymbax NpUMEHsITbL NULLb AN yKasaHus HanpasreHus BETPOB,
BOMHEHNs 1 TeyeHus. lNepBoHayanbHO Obina BBeeHa YeTBepTHasi cucTtema JerfieHus ropusoHTa Ha
rpagycbl. 3a Hayano oTcyeTa B HEW NpUHMMAlOTCS ABa HanpasneHus - N n S, oT KOTopbIX CcYET BeAeTcs K
E nnn W ot O go 90°. B HacTosiLLee BpeMsi B HaBurauum NPUHATO OTCYUTBIBATb HanpaBieHNsi TONbKO OT
N-1 YacTn NCTUHHOIrO MepuamaHa no vacoson ctpernke ot 0 go 360°. Takas cucrema geneHns UCTUHHOIO
rOpM30OHTa HOCUT Ha3BaHWe KpyroBom (CMm. puc. 7).

Puc. 7. CHetoMel fegeldd TOPH30OHTA: BHYT: Puc. 8. Hao6paxeHHe HCTHHHOrO Kyp-

pedsuii  kpyr — pymGosa; cpeamnii —€9eT-  Ca, HCTHHHOTO TMEJeHra H KypcoBoro
pepTHAR; HapyRHET — Kpyropan yTJIa

UCTUHHbIE KYPCbI U NENEHIU. KYPCOBOW YIOJl. MyTeBbIM YrnoMm HasbiBaloT ABYrpaHHbIA yron
Mexgy HOpPOOBOM 4YacTbld MIIOCKOCTM  WCTMHHOIO MepuMAaMaHa W BepTUKanbHOW  MAOCKOCTbIO,
coBnajarLLlen ¢ NMHnen nepemMelleHnsa cyaHa. Ecnu Ha cyaHo He BNusaeT BeTep, Bbi3blBaloLWmM Apend v
TeyeHne, NUHUA NepemeLLeHns CyfHa coBrnafaeT C HanpasfeHVeM ero AvameTtparnbHOW nrockoctn. B
3TOM cny4ae HanpasfieHue AOBWKEHUS CydHa OnpeaenseTrcs UCTUHHbIM KypcoM. UCTUHHBIM Kypcom
(UK) HasbiBaeTCs ABYrpaHHbIA Yron Mexgy HOPOOBOW 4acTbi MMAOCKOCTM MCTMHHOMO MepuamaHa u
HOCOBOW 4acCTblo AuameTpanbHOW MNNOCcKoCTU cydHa. HanpaeneHve Ha opueHTUp onpegensetcs
OBYrPaHHbLIM YrNoM MeXAy HOPAOBOW 4acTbio MMOCKOCTU WCTUHHOrO MepuanaHa W BepTuKanbHOW
NMOCKOCTbIO, MPOXOASLEN Yepe3 MeCcTo HabngaTensd u opueHTUp. OTOT Yrosn HasbiBaeTCAd UCTUHHbLIM
nenedHrom (MI1). Ob6a yrma oTCYMTLIBAOTCA OT HOPAOBOM YacTM UCTMHHOIO MepuavaHa Nno 4acoBOM
ctpenke ot 0 mo 360°. Yron, otnuyatowminca ot UM Ha 180°, Ha3biBaeTcs OOpaTHbIM MCTUHHbLIM
neneHrom (OUI):

e OWN=WUMN=*180° nnn UM = OUN = 180°

3Hak "nntoc” (+) npu pacyetax 6epetca B Tom cnyyae, ecnm UM (OUIM) meHbwe 180°, 3Hak "MUHyC" (-),
ecnn UM (OUM) Gonbwe 180°. OUIM sBnseTca yrnom nNpyv OpPUEHTUPE, OTCYUTLIBAEMbIM OT HOPOOBOM
4YacTU UCTUHHOIO MepuanaHa opmeHTUpa No YacoBOW CTPEerike A0 HanpaBfieHUs C OPUEHTUPa Ha CygHO
(cm. puc. 8). KypcoBbim yrnom (KY) HasbiBaeTcsi yros B MiIOCKOCTM UCTUHHOIO FOPU30HTA, 3aKioYeHHbI
MeXay HOCOBOW YacTbio AnameTpanbHou nnockocTtu (OI1) cyaHa n HanpaBneHnem Ha OpUEHTUP (CM. puc.
8). CueT KypcoBbIX YrroB BeAeTcsi No kpyroson cucteme ot 0 go 360° no yacoBow CTpenke nnm Brnpaeo u
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Bneso ot [l ot 0 go 180°. Bo BTOpoM cnydyae KY npunucbiBaloT HaMMeHOBaHWe npasoro (np/6) wnum
nesoro (n/6) 6opta. Mexagy WK, UM n KY, 3agaHHbIM MO KPYroBOW CUCTEME CYeTa, CYyLLECTBYET
3aBUCUMOCTb:

e UN=UK+KY; UK=WUN-KY; KY=WUN-UK.
Ecnu KY 3agaH no nonykpyrosomy cyety, To UM n UK BbliumcnsaioT no popmynam:

e WM =UK+ Knp/6 unn N = UK - Kn/6
e WK =MWN - Knp/6 nnu UK = UM + Kn/6

Korga KY npegometa paseH 90° npaBoro unu nesoro 6opra, TO roBopsT, YTO NpeaMeT HaxogouTca Ha
TpaBep3e, ykasbiBasi Npy 3TOM HaMMeHoBaHWe GopTa.

S S

Puc. 9. Maruutioe noje 3emu Puc. 10. MaruutHoe ckJoHeHHe BOCTOY-
Hoe dg, 3anaguoe dw

3EMHOM MArHETU3M. MATHUTHOE CKIOHEHWUE. MATHUTHBLIE KYPCbl WU NENEHMA. B
MarHMTHOM OTHOLLEeHUN 3emna npeacTtaBnsieT cobor OrpOMHBIN NO BENUYMHE MarHuT, MarHMTHOE norse
KOTOPOro OKpyxaeT 3eMHon wap. MarHuTHble nontockl 3eMnu pacnonaralTcs CpaBHUTENbHO Headaneko
OT reorpadmyeckmx, HO C HUMMW He coBnagatoT. Kpome TOro, OHM MOCTEMEHHO W3MEHSIIOT CBOE
nonoxeHne. CnnoBble NMMHUM MAarHUTHOIO NOMoca 3eMNUN BbIXOAAT U3 HOXKHOrO MarHMTHOro nontoca Ps n
3amblkatoTcst B ceBepHoM Pn (puc. 9). BepTukanbHasa MnockocTb, Npoxogsiiasi yepe3 ocb cBOOOAHO
NoABELUEHHOW MarHUTHOW CTPEsNikM, Ha3blBaeTCs MIIOCKOCTbLO MAarHMTHOro MepuauaHa, a cnepj ot
nepece4yeHmns 3ToM NNOCKOCTU C MIIOCKOCTbIO MCTUHHOMO FOPU3OHTa - MarHUTHbIM MepuanaHom Nm-Sm
(pnc. 10). F'opm3oHTanbHbINA Yromn, Ha KOTOPbI B JAHHOW TOYKe 3eMnuv NIIOCKOCTb MarHUTHOrO MepuamMaHa
OTKIMOHSAETCHA OT MNOCKOCTU WUCTUHHOrO MepuavaHa, Has3blBaeTCs MarHMTHbIM cKnoHeHuem d. OHoO
OTCYMTBIBAETCS OT CEBEPHOM 4YacTu UCTUHHOro MepuguaHa Nm k E unmn k W ot 0 go 180°. Ecnin ceBepHas
YacTb MarHuTHoro mepugmaHa Nm oTknoHeHa oT Nu K BOCTOKy, TO CKITOHEHME MMeeT HaumeHoBaHue E
(BOCTOYHOE) 1 eMy npunucbiBaeTcsa 3Hak nntoc (+), ecnu kK 3anagy, 1o W (3anagHoe) co 3HakoMm "MuHyc"
(-)- B oToenbHbIX Touykax 3eMnn MarHUTHOE CKINOHEHWE OTNMYaeTCs KakK Mo 3Ha4yeHuo, Tak U no
HavMeHoBaHuto. B Gombluen 4acTu CygoXOOHbIX PaNoOHOB CKIMOHEHWe He npeBblwaeT 25°E wnm W.
WcknioueHnem ABMSIOTCS BbICOKME LUMPOTHLI, FAe CKNOHEHUE MOXET AOCTUrHYTb OEeCSTKOB rpagycos, a
MeXay OOHOUMEHHBIMU MarHUTHBLIMU U reorpadudeckummn nomntocamm gaxe 180°.

Yto6bl npaBWibHO WCMNOMb30BaTb MarHUTHbLIA KOMMNac, HeoOXOAMMO 3HaTb 3HA4YeHWe MarHUTHOro
CKNOHeHus1 B painoHe nnaBaHusi. C 3TOM UEenbld Ha HaBUrauuMoHHble KapTbl HAHOCAT 3HadeHue U
HaVMeHOBaHWe CcKnoHeHnst. OgHako HabnOeHWsIMM  YCTaHOBIMIEHO, YTO 3HAYEHWE CKMOHEHWS He
OCTaeTCs NOCTOSAHHbIM AaXe B O4HOM M TOM Xe MecTe. B oTaenbHbIX panoHax 3a rof CKIoHEeHUe MoXeT
nameHatecs 0o 0,2-0,3°. lMoaToMy Ha HaBUrauuoOHHbIX KapTax yKasblBaloT Takke rod, K KOTOpoMy
OTHECEHO CKIIOHEHME, WU 3HA4YeHMEe €ero roJoBOro M3MEHeHusi. ITM CBEAEHUS HAHOCAT pPas3nU4yHbIMU
cnocobamm. OBbLIMHO HAAMUCK O 3HAYEHUN CKITOHEHMS MOMELLLAOT B LIEHTPE KapTyLLEK, pa3MeLleHHbIX Ha
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BOAHOWM MOBEPXHOCTU. MHOrga TakvMe e Hagnucyu HaHOCAT Ha KapTy 6e3 u3obpaxeHus KapTyllex,
Hanpumep "MarH. ckn. 1,2° W". EcnvM 3HayeHMe CKNOHEHUSs OAMHAKOBO [Ji BCEro pawnioHa,
OXBaTblBAEMOrO KapTOW, TO [daHHble O HEeM MOMELLalT B 3arofioBke KapTbl. 3HayeHWe rogoBOro
N3MEHEHUNsI CKIOHEHMST OObIYHO YKa3blBalOT B 3arofloBKe KapTbl, OAHaKO, €Cl OHO HEeOoAWHaKOBO B
pasHbIX panioHax KapTbl, €ro NokasblBalT PSAOM CO CBEAEHUSAMW O 3HAYEHUMN CKITOHEHUS.

MarHuTHOe CKnoHeHue, yynTbiBaeMoe npu pacyeTe nornpaBku KomMnaca, HeobxoaMmMo npunBoAnTb K roay
nnaeaHus. [ns aToro K HaHeCeHHOMY Ha KapTe CKITOHEeHUO I'IpVIGaBJ'IﬂIOT nnn Bbl4NTaKOT U3 HEro rogoesoe
N3MEHEeHne CKITIOHEHUNA, YMHOXEeHHOE Ha Pa3HOCTb J1eT MexXxay rogom (*)aKTVIHeCKOFO nnaBaHuA 1 rogom, K
KOTOPOMY OTHOCUTCA CKITOHEHME Ha KapTe. rlpl/IBe,Cl,eHHble CKITOHEeHNA npu noarotoBke KapTt K
npeacrtodwiemMy nmaBaHUKO 3anncbiBakdT MNpOCTbiIM  KapaHAawomMm pAadoM  CO  CTapbiMy,  KOTOpble
3a4epKnBaloT. Ecnun mecto CyaQHa HaxoguTcqa B pal7|0He, pacnonoxXeHHoOM Mexay ABYyMA 0b0o3HavYeHnsIMK
CKITOHEHUA, TO HY>KHO€E CKIMOHEeHMe onpenenarT nytemM NHTepnonaunn.

B Hanbonee n3yyYeHHbIX MOPSIX MarHWTHOE CKIIOHEHWEe M3BECTHO C ToyHocTbio A0 +0,5°. B okeaHax,
MeHee M3yYeHHbIX B MarHUTHOM OTHOLUEHWM, OWMWOKM B BbIOPAHHbIX 3HAYEHWAX CKIMOHEHWS MOryT
pocturatb +1-2°. B HEKOTOpbIX MyHKTax 3€MHON MOBEPXHOCTU CKMOHEHWE pes3Ko OTNn4YaeTcs OT ero
cpegHero 3HayeHus Ond OaHHOro panoHa MOPS WM OkeaHa. Takoe sBNeHWe HOCWUT HasBaHue
MarHUTHOM aHomanuu. MarHuTHble aHoManuMu BO3HMKalT B MecTax, rae Mo NOBEpXHOCTbi 3emnu
UMEETCS CKOMIEeHNe MarHUTHbIX NOpPoA, cosfarwmnx 4obaBoyHoe MarHUTHoe none. ['paHuubl aHomanmn
o4epyeHbl Ha MOPCKUX KapTaxX KPUBbLIMW YEPHBIMU MMHUSMU C YKa3aHUEM KpanHWX NpegenoB M3MeHeHUs
MarHWTHOrO CKIoHeHus. [Npu nnaBaHMM B TakuxX pamoHax Noka3aHus MarHUTHOro KoMnaca HEeHageXHbl.
MpoTekatowme Ha ConHue SABMEHWS MOryT Bbi3blBaTb BHE3amnHble M pe3kne M3MEHEHMWS CKITOHEHWUs U
APYrMX SMemMeHTOB 3eMHOro MarHeTusma. [1pogorkMTenbHOCTb TakMX W3MEHEeHUM cocTaBnseT oT
HECKOJTbKMX YacoOB A0 HECKOMNbKUX CYTOK, MX Ha3blBaldT MarHMTHbIMKU Oypsamu. Bo Bpems marHMTHbIX
Oypb NokasaHMsA MarHUTHbIX KOMMACOB HEHaAEXHbI.

MarHMTHbIM KypCcOM Ha3biBaeTCs Yron B MNIOCKOCTM WUCTUHHOTO FOPWU3OHTA, OTCYUTbIBAEMbIA OT
HOPAOBOW YacTW MarHUTHOrO MepuguaHa Mo 4acoBOW CTpPernke [0 HOCOBOW 4acTu AvameTparibHOM
NNOCKOCTU CydHa; MarHUTHbIM MNENeHroM HasbiBaeTCA Yron B MMAOCKOCTUM WCTUHHOIO TOPU3OHTA,
OTCYMTBIBAEMbIA OT HOPAOBOW YacTW MarHUTHOINO MepuauaHa no YacoBOW CTperike A0 HarnpaBfeHus Ha
opueHtnp (puc.11). Yron, otnuuyatowunca ot MM Ha 180°, HasbiBaeTcss OOpaTHbIM MarHUTHbIM
nenedrom (OMIT): OMMN = MI * 180° unu MM = OMN % 180° MarHuTHblIE KypCbl WU NeneHrn moryt
nexatb B npegenax ot 0 go 360°. 3Hag MarHWUTHOE CKMOHEHME B JaHHOM MecTe 3eMnn, MOXHO Mo
M3BECTHbIM MarHUTHbIM HanpaBfeHUAM MOMyYUTb MWCTUHHbIE, @ Takke pewntb obpaTHyo 3agauy.
3aBUCUMOCTb MeXOY MarHUTHBIMU U UCTUHHBIMY HanpaBneHAMN BbipaxkaeTcst hopMynamu:

e UK=MK+d;UN=MMN+d; OUN=0MMN+d
e MK=UK-d;MMN=WUMN-d; OMMN=0UMN-d

dopmynbl anrebpanyeckue. MNpegcraBnsemoe B HUX BepeTcs co 3Hakom nntoc (+) E unu muHyc (<) W.
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Prc. 11, 33BHCHMOCTD MEXIY HCTHHHHMH H MarfHTHHMH HanpasJeHHAMH

DEBUALUNA MAITHUTHOINO KOMIACA. KOMIMACHbIE KYPCbl U MEJNEHINA. Haxopswwnecs B
MarHuTHoMm none 3emnu getanu Habopa v Opyrne cranbHble U XKenesHble YacTu cydHa MOCTEMEHHO
HamarHM4MBaloTCA W NpuobpeTalT CBOWCTBA MarHuta. B pesynbTate 3TOro B OKpyXKaloLWEM CyOoHO
NPOCTPaHCTBE BO3HMKAET COOCTBEHHOE MarHMTHOe none, AEWCTBME KOTOPOro CkragblBaeTcs C
MarHuTHeiM nonem 3emnn. MarHuTHas CTpenka CcyooBOro komnaca YycTaHaBnvMBaeTcs Mo
paBHOOENCTBYIOLLEN cul 0bomx Mnonewn, BCNEACTBUE YEro OTKMOHAETCA OT HanpaBiieHWsl MarHUTHOroO
MepuamaHa. [opu3oHTanbHbIA Yrofl, Ha KOTOPbIA MAOCKOCTb KOMMACHOTO MepuanaHa OTKIOHSieTCs OT
MMOCKOCTU MarHMTHOroO MepuamaHa, HasblBaeTcsi AeBuauuen MarHUTHOro Komnaca "G (puc. 12).
[deBunaumsa OTCcUMTbIBAETCA OT CEBEPHOM 4YacTuM MarHUTHOro mepuamaHa Nk Kk E (COOTBETCTBEHHO, CO
3HakoMm +) unn W (co 3Hakom -) ot 0 go 180°.

Ne Ny Ny Ny N N
ald O \d

Puc. 12. JlesHauus KoOMMaca
pocToyHas Op W 3anagHas Ow

Ha kaxgoM Kypce geBuaumst y CyaoBbIX KOMMNAacoB pasnuyHa. OTo 00bACHAETCA TEM, YTO NPU U3MEHEHMUU
Kypca MeHsIeTCsl MONoXXeHne Cy40BOro Xernesa OTHOCUTENBHO MarHUTHBIX CTPerok komnaca. Kpome Toro,
rnocrne noBopoTa CydHa CydOBOE XeNie3o 4YaCcTUYHO MepeMarHuYMBaeTCsl, YTO TakkKe MpuBoauUT K
M3MEHEHWNI0 MarHUTHOro nons cyaHa. [eBnaumsi cydoBbiX KOMMNacoB U3MEHSIeTCS Ha OQHOM U TOM Xe
Kypce npu nepemMeHe LWMPOTbl MecTa, YTO CBSI3aHO C M3MEHEHMEM Hanps)KeHHOCTU MarHWTHOro nons
3emnun 1, crnegoBaTenibHO, U3MEHEHWEM HaMarHUYEeHHOCTW CYLOBOrO >Xefesa, a Takke Mpu Kaxaom
MorpysKke unu Bbirpy3ke rpy3oB, 06nagaroLmx MarHUTHbIMU CBOMCTBaMM, NPU ANUTENbHOM CTOSIHKE cyaHa
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B PEMOHTE, NMpV MPOBEAEHUM INEKTPOCBAPOYHbIX paboT BOM3M KOMMACOB, MPW CUMBHOM COTPSICEHUU
MeTarnM4Yeckoro Koprnyca cyaHa.

[deBnaumio cygoBOro komnaca nepuoauyvecku OnpeaensioT ANS PasnUyHbiX KypcoB W 3aHOCAT B
cneumnanbHylo Tabnuuy, OTkyda ee BblbupaloT npu pacyeTax KypcoB M MeneHroB. 3Has 3HaveHue
AeBMauMM, MOXHO MO 3aMeYeHHbIM KOMMacCHbIM HamnpaBfeHWsM paccyuTbiBaTb HanpaBneHus
OTHOCUTENbHO MarHuTHoro mepuanaHa. KomnacHbiM kKypcom (KK) HasbiBaeTcss yron B MAOCKOCTH
WCTMHHOTIO ropM30HTa, OTCYNTLIBAEMbIV OT HOPAOBOW YaCTW KOMMACHOro MepvanaHa fno 4YacoBoW CTperke
A0 HOCOBOW YacTu AuameTpanbHON NIOCKOCTU CyAHa; KomnacHbIM neneHrom (KIM) HasbiBaeTcsa yron B
MAOCKOCTU WUCTMHHOIO TFOPW3OHTA, OTCYWTbIBAEMbIA OT HOPAOBOW YacTM KOMNACHOro MepuauaHa no
YacOBOW CTpENKe OO0 HarnpaBfieHust Ha opueHTup. Yron, oTnuuyatowmnca ot K Ha 180°, HasbiBaeTcs
obpaTHbIM KoMnacHbIM neneHrom OKIT1:

e OKN =KN x180° unu KM = OKM £ 180°

KomnacHble Kypcbl U neneHrn MoryT 6biTb B Npegenax ot 0 go 360°. 3aBMCUMOCTb MeXAy KOMNAacHbIMU 1
MarHUTHbIMMW HanpaBneHNsIMU:

e MK=KK+&; Mmn=kn+&; omn=okn+6
e KK=MK-O;kn=mn-6;okn=omn-&

Prc. 13. 3aBHCHMOCTD MEXAY MATHHTHEIMH W KOMIACHEIMH HANPAB/ICHHAMH

HaHHble dopmynbl anrebpanyeckue. MNMoactaBnsiemas B HUX AeBuaums 66epeTc;| €O 3HakoM nntoc (+) E
unun muHyc (-) W. MNonb3yack atuMmy hopMynamm, MOXHO paccunTaTb Oco ceoum sHakom:

o O=MK-KK;
o O=MN-Kn;
o O=o0mn - oKn.

Mexay KK, KN 1 KY opneHTUpOB Npu KPYroBOM cHeTe COXpaHsieTcs cneayollas 3aBUCUMOCTb:
e KN =KK +KY;

e KK=K -KY;
e KY=KI-KK
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ONPEQOENEHUE OCTATOYHOW OEBUALMU MATHUTHOIO KOMIMACA. TABIMLUA OEBUALIMM.
YTto6bl obecneunTb HagexHy paboTy KOMMNAcoB, NPOU3BOAAT YHUUTOXEHME UX OeBUALMA NPU MOMOLLM
MarHMTOB [OEBMALUMOHHONO MeXaHM3Ma B HaKTOy3e Kaxgoro komnaca. PaboTa Mo YHUYTOXEHMIO
AEeBMaLMM MPOBOAUTCS creuManMcTaMmmn-geBmaTtopamm Ha o6opydoBaHHbIX CTBOpaMu OEBMALMOHHBIX
NMONUroHax. YHUYTOXUTb OeBMaLMio MOSIHOCTbIO HEBO3MOXHO. MoaTomy nocne npoBedeHust paboT no
YHUYTOXEHNIO AEeBMaLMM LeBMATOpP NPUCTYNaeT K onpedeneHnto octatoyHon aesvauuu. HabniogeHus
NPOBOAAT Ha CTBOpax, MarHUTHoOe HanpasneHue koTopbix (MI1) n3BeCTHO, Ha BOCbMM PaBHOOTCTOSLLNX
Kypcax - rmaBHbIX 1 YeTBEPTHbIX. B MOMEHT nepeceyveHus cTBopa Ha KaXaom M3 BOCbMU KypcoB 6epyT no
rnaBHoMy komnacy KIT cTBOpHbIX 3HakoB (CM. puc. 14). lNMonb3ysicb COOTHOLUEHUEM 6= mn - Kn
OEBMATOP BbLIYUCNSAET AEBMALMIO A1 BOCbMW KypCOB, a 3aTeM paccuuTbiBaTb Tabnuvuy OCTaTOYHOWM
AeBMaummn komnaca ¢ TovyHocTbio Ao 0,1° obblvHO ¢ mHTepBanom B 10 unu 15°. MNonyyeHHble AaHHblE
CBOAOAT B Tabnuuy aeBnauumn. AprymeHToM Ans Bxogda B Tabnuuy (tabn.1) cnyxut KK cygHa.

TaGanwa 1. Tabamua mepHauHu
|

-, KK®, | KK &

| N
£1,7 w0 | ] F1,7
1.7 350 10 1.7
L1.7 340 ‘ 20 1,7
1.6 J30 3 1.8
41,3 320 40 {-2,0
=1,0 alo | 1) 2.1
0.6 mm|| 60 12,3
0,0 290 | 70 LI K
—0,0 280 § i H] 2.6
—1,3 270 || a0 +2.7
- —2.0 260 (| 100 2.6
. —2,1 | 260 | 110 194
! —2,3 240 § 120 2.0
i —2,8 230 | 130 L1.5
_ 2'9 | 220 ‘Iﬁb 108
—2.8 210 150 +1.0
| 2,4 200 | 160 0.7
2.3 190 170 | 1.6
Proec. 14 Oupegieqcinne Josnanmeg oo —2.0 180 | 180 | 2.0

T 1!1 iy i

NOMNPABKA MATHUTHOIO KOMIMACA. Anrebpandeckasd cymma gesnaumm U MarHUTHOIO CKIMOHEHMS,
Ha BenMYMHY KOTOPOW KOMMNacHble HanpaBfeHWs OTNNYalTCA OT MCTWMHHBIX, Ha3blBAeTCs MOMpaBKon
MarHUTHOro Komnaca:

e Amk=06+4d

[eBnauuio n CKNoHeHne 6epyT CO CBOMMW 3HaKaMu.
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Puc. 15. 3aBHCHMOCTD Mexay
HaNpaBACHHAMI:

a— HCTHHHLIME H KOMDacHMME, HCTHHHBIMH
H FHPONOMOACHBINMH

MUCMNPABJIEHUE N NEPEBOO KYPCOB W MEJIEHIOB. 3agaun, cBsidaHHble C NepexogomM OT
KOMMacHbIX KypCOB M MENeHroB K WCTMHHbIM, Ha3blBalOTCA WUcnpaBreHneM pymGoOB, a 3agauu,
CBSI3aHHbI€ C NEepexo4oM OT CHATbIX C KapTbl UCTUHHbBIX KYCOB W MENEHroB K KOMMNacHbIM - NepeBogoM
pym6oB. opMynbl UCNpaBneHns pymooB:

e VK=KK+ 0+ d unmn UK = KK + AMK
e WM =KN+0+dunnunn=kn+ AmMK
« OMM = OKN + O+ d unu onn = okn + AMk

dopmynbl nepesoda pym6os:
e KK=WK- O-dunmKK = MK - AMK
e KM=wn-0O-dwunukn=wun-Amk
e OKM = 0w - O- d unn oKn = onn - AmK

[ns KOHTPONS NPaBMITBHOCTU PELLEHWUIN HaBUTaLUMOHHbIX 3ag4ay ObiBaeT NONe3Ho caenatb YepTeX, YTOObI
npeacTaBnTb cebe Bce COOTHoLEHUS (puc. 16, a n 6).

Puc. 16. Henpasnenne Kypca
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Pue. 250 HsofpamenHe J0KCOAPOMHH
o OPTOAPOMHH HA MOBEPXHOCTH JeMau

OBLWUUE CBEOEHUA O KAPTOINPA®UYECKUX MPOEKUUAX. Ecnu cygHo, coBeplias nnaBaHue
Mexay ABYMS MyHKTaMu, MAET MOCTOSIHHbIM KypCOM, TO OHO NepecekaeT BCe MepuavaHbl Nog OAHUM U
TeMm Xe yrnom. JIMHWS, nepecekalowas Bce MepuamaHbl MoA4 MOCTOSIHHBIM YIIOM, Ha3sblBaeTcs
nokcogpomuen (B nepeBoge C rpeyeckoro - "kpuBow 6Oer'). Ha noBepxHOCTM 3eMHOro Lwapa
nokcogpommsi usobpaxaetcsa B BuAe Cnuvpanu, CTPEMSLWENCs K MOMcy, HO HWKorga ero He
pocturatowen (puc. 25). B yacTHbix criydasx npu nnasaHum kypcamm 0 n 180° nokcogpomus coBnagaet
C MepuavaHoMm, a npu nnasaHum kypcamu 90° n 270° - ¢ napannensto. [naBaHne nNo nNoKcogpomMum, T.e.
NOCTOSIHHLIM KypcoMm, ygobHo. OTo ynpouwaetr paboty cyposogutens. HegoctaTkom nnaBaHus no
NOKCOAPOMUN ABMSIETCSA TO, YTO OHA HE ABNSAETCH KpaTyanllliMM pacCTOSIHUEM MEXAy TOYKaMu Ha 3€MHON
NnoBepxHOCTW. KpaTtyanimm paccTositHUEM MexXay OaHHbIMU NMyHKTaMW Ha 3€MHOW MOBEPXHOCTU SABNSAETCA
MeHbllas ayra 60nbLIOro Kpyra, nNpoxogsilias yepes 3TW TOYKM unu opToapomMus (B nepesofe C
rpedeckoro "mpamon 6Ger"). MNpyn HebomnblwKMX Mepexofax pPasHOCTb B AMVHE MEXAY JTIOKCOAPOMUEN U
OpTOAPOMUEN HE3HAUUTESNBHA, €0 NpeHebperaT 1 CoBepLUAtoT NiiaBaHNe Nno NIOKCOAPOMUN.

MOpCKVIe HaBUrauynMoHHbl€e KapTbl MPUMEHAT AnA rpacbmqui(oro ydyeTa OBUMXKEeHUA CyQHa BO BpeMd ero
nnaeaHusa. [ns aTtoro Ha KapTe npoKnaabiBakT JIOKCOOPOMUYECKME KypCbl CydHa W MNefieHrm Ha
pa3fin4yHble OPUEHTUPLI.

OcHoBHbIE Tpe6OBaHVIF|, npegbAaBidemMble K MOpCKOVI HaBUrauMoOHHOM KapTe:

1. 7nWHWS Kypca v NeneHroB AOSMKHbI M306paxaTeCs NPsiMbIMU NUHUAMK. [103TOMY BCE MepuanaHsbl
Ha kapTe AOMKHbI OblTb B3aMHO MapasnienbHbl, YTOObl NpsiMas NHUS, n3obpaarowas MMHUIo
Kypca cyaHa, nepecekana Gbl UX NOg OAHUM U TEM Ke YIIIoM;

2. KapTa [omkHa ObiTb PaBHOYrofbHOW. ATO 3HAYMT, YTO YrMbl U HaNpaBreHUsi, U3MEPEHHbIE Ha
MECTHOCTM, [OOMKHbI COOTBETCTBOBATb YrnaM W HanpaBneHUsIM Ha MOPCKOW HaBUraluuoHHON
KapTe.

N3 Bcex BuaoB kaptorpaduyeckmx MNpoeKkuMri B CyOOBOXOEHWM HaxoOAT Havbonbliee MpuMeHeHue
MepKaTopcKasi ¥ THOMOHMUYecKas (LeHTpanbHas).
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Puc. 28, INocTpoetne MEPKATOPCKOR NPOCKUHH:
g — CCTKa K3 MepHAKaWoB W napanneneft; § — MEPKATOPCKIR DPOEKIHA

MacwTtab KapTbl onpefenseTcs kak OTHOLEHWEe AMNWHbI MPSAMON Mexay ABYMS TOYKaMu Ha kapTte K
AENCTBUTENbHOMY FOPM3OHTaNbHOMY PACCTOSHUIO MeXAy 3TMMM Xe TOYKaMu Ha MecTHOCTU. Pasnuyaiot
ABa Bmaa macwraba: YNCnoBON (YNCNEHHBIV) N NIMHENHBIN.

Yucnoson macwTtab - opobb, YMcnMTENb KOTOPOW €AMHULA, a 3HaMeHaTernb - YMCno, nokasblBawLlee,
CKOMbKUM eAMHMLAaM AfNVHbI HA MECTHOCTW paBHa odHa eavHuLa Ha KapTe.

JIMHeMHbIN MacwTab MOXET ObiTb BbIpaXeH YMCMOBLIM COOTBETCTBMEM €OUHUL, ANWHbI (Hanpumep, "3
Munu B 1 cM") unm rpacdudeckn. Ha Mopckmx kapTax NMHENHbIN MaclwTab HAaHOCAT Ha BepTUKalbHble
paMKun KapTbl.

Mpu pasBepTbiBaHUM CAHEPOUONYECKOW MOBEPXHOCTU 3EMIMU Ha MIIOCKOCTb BO3HWUKAIOT UCKaXEHMUS,
BCMeACTBME 4Yero CTeneHb YMeHblUeHUs Mn3obpaeHus B pasHblX YacTsaxX KapTbl pasnuyHa. Opyrvmu
cnoBamu, mMacwTtab kapTbl MeHsSeTCcs npu nepexode OT TOYKM K Todke. MacwTab, npucyimn gaHHOM
TOYKe KapTbl, Ha3blBaeTCA YacTHbIM. B 3aromnoBkax kapT ykasblBaeTCs 4YMCrOBOM MacwiTtab, 6nuskui K
cpegHeMy 3HaYeHMI0 YacTHbIX MaclTaboB KapT AaHHOro MOpst UNu pavioHa. Takon macwTab HasbiBaeTcs
rnaBHbIM. MUHyTa WMPOTHI, T.€. NIUHEHAA BenuynHa 1 MUHYTLI Ayr MepuguaHa, npeacrasnseT cobon
Mopckyto Muno. Mopckne munu 6yayT msobpaxaTbCAd Ha MEepkaTOpCKOW kapTe pasHbiMU MO AfvHE
ydyacTkamuM MepuguaHoB, YBenuuMsawLMMUCA MO Mepe yaaneHus oT akesaTopa. [paduyeckoe
nsobpaxeHve 1-1 MOPCKOM MUNN Ha MEpPKaTOPCKOM KapTe Ha [AaHHOW LWwuMpoTe HasblBaeTcs
MepKaTopCKOW Munen. V3mMepATb paccTosHMe Ha KapTe cnegyetT MepkaTOpCKUMKW MUMSIMU Ha
COOTBETCTBYIOLLEN UM LLUMPOTE.

KNACCUDPUKALUA MOPCKUX KAPT MO HABHAYEHMIO.

e [MnaHbl (MacwTab 1:500 - 1:25 000) NnpegHa3Ha4YeHbl AN OPUEHTMPOBKW MPU 3axodax Cy4oB Ha
pevabl, B NOpThbl, OyXThbl 1 T.4.

¢ YactHble kapTbl (MacwTab 1:25 000 - 1:50 000) npegHasHa4veHbl Ons NraBaHUsA B panoHax,
CMNOXHbIX B HABUraLUMOHHOM OTHOLLEHWUW: NMPU NPOXo4e Y3KOCTEW, B LLUXepax U HENOCpeaCcTBEHHO
y Beperos.

e [lyteBble kapTbl (MacwTad 1:100 000 - 1:500 000) ucnonb3ytoT gnst obecnevyeHns nraBaHust
cydHa B 3HaUYUTENbHOM yaaneHuu oT 6eperos, MHOrAa BHE BMOUMOCTU GeperoBbix OPUEHTUPOB.
KapTtbl atoro tuna Hambonee pacnpocTpaHeHbl. Kak mpaBuno, Ha MyTeBbiX kapTax BedeTcs
npoknagka nyTv cygHa.

e [eHepanbHble KapTtbl (MacwTtab 1:1 000 000 - 1:5 000 000) ucnonb3ylT ANS BeAeHUs
nNpoknagku npu nnasaHWM B OTKPLITOM Mope B GonbloM yaaneHun ot Geperos, Ans obwero
U3y4yeHuns yCrnoBui nepexoaa n Ansd npeasapuTenbHON NpoKnaaku.
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COOEPXXAHUE MOPCKUX HABUIALMOHHbLIX KAPT. lMobepexbs mopen "nokpbiBatoTcs" psoom
MOPCKUX KapT, Kakaas M3 KOTOpbIX OXBaTbliBaeT CBOM reorpaduyeckuin panoH. [1ns cesasm ¢ cocegHumu
KapTamu U COXpaHEeHUS HENPEPbLIBHOCTU rpacnuyeckoro CYUCIEHNs NyTU CyAHa coceaHue KapTbl UMET
"Haxoap!", T. €. B3auMHble nepekpbiTUa. KapTbl neyaTtaloT Ha CTaHAapTHbIX nMcTtax pasmepom 75 x 100
cM. Kpome TOro, oHM MoryT ObITb M3OaHbl Ha NMOSIOBUHE UMM YETBEPTM CTaHAapTHOro Nncta pasmepamu
cooTBeTcTBEHHO 75 X 50 1 38 x 50 cm. Ecnun kakasi-To YyacTb nobepexbs He pa3mellaeTcs B 3a4aHHOM
Maclwtabe Ha cTaHOAPTHOM NUCTE, AOMOMHUTENbBHO K OTTUCKY KapTbl MOXeT ObITb HaneyaTaH knanaH Ha
HecTaHOapTHOM nucte. KnanaH nogknemBaloT K OCHOBHOMY NUCTY KapTbl. VIHOraa knanaH neyatarT Ha
cBODOOAHOM MeCTe HEMOCPEeACTBEHHO Ha KapTe.

Mopcknum KapTam npucBamBaloT MATU3HAYHble agmupanTenckve Homepa. Kaxgaa vm3 umdpp Homepa
KapTbl YCNoBHO 06GO3HA4YaeT Ha3BaHME OKeaHa WNW ero 4yacTu, TUM KapTbl B 3aBUCMMOCTU OT ee
MacliTaba, panoH okeaHa 1nm Mops 1 NOPSLKOBbLIN HOMEP KapTbl B AaHHOM parioHe. Ocobble BykBeHHbIe
unu undpoBble 0603HaYeHNs BBOAAT AN CNPaBOYHbIX KAPT U KapT cneunanbHOro HadHavyeHus.

KapTtorpadmyeckass ceTka MOPCKOW KapTbl 3arofiHAETCS B COOTBETCTBMM CO CBOMM Ha3HayeHUeMm
reorpacbmquKMMM N  HaBUrauMoOHHbIMW 3NeMeHTaMun cohepXaHua, Hagnucamm wun  IrnemMeHTamMu
[ononHUTenNbHON xapaktepucTuki. K reorpadmyeckum anemMeHTam cofepxaHusi KapTbl OTHOCHATCS
nsobpaxeHus beperoB okeaHOB, MOpPeW, 3anMBOB, pernbeda MOPCKOro AHa W CyLW, rOCyAapCTBEHHbIX
rpaHuL, HaceneHHbiXx nyHkToB. K HaBMrauuMoHHbIM 3MeMeHTaM OTHeCeHbl MopTbl, CpeAcTBa
HaBWraLMoHHOro obopyaoBaHusA, apBaTepbl, MOPCKME KaHamnbl, HaBWUrauuoHHbIE OMAaCHOCTW,
HaBUrauMoOHHble OPUEHTUPbI, OAaHHble MarHUTHOroO CKIOHEeHUA U Opyrnme 3NneMeHTbl KapTbl, nMmetouimne
HaBWraLMOHHbIA xapakTep. Hagnucn - 370 3aronoBoOK KapTbl, reorpauyeckne HasBaHUA, pasnuyHble
NMOSICHEHMS U MpeaynpexaeHnsl, a Takke AaHHble 006 m3gaHum n koppektype kapTol. K anemeHTam
,quOnHMTeanOﬁ XaPaAKTePUCTUKU OTHOCATCA BpPE3KU, T. e. Hebonbline prI'IHOMaCLIJTaﬁHbIe nnaHbl
UMW KapTbl BaXHbIX B HaBUraLMOHHOM OTHOLLEHUW y4acTKOB NoGepexbsi, MOMELLEHHbIE Ha CBOBOAHbIX
MecTax nucra, Tabnuubl Co CBEAEHMSIMU O NPUNMBaX U TEYEHUSIX, PUCYHKN MasiKoB, 3HAKOB U T. A.

OneMeHTbl cofepXaHusl KapT MepefalTcs YCMOBHbIMKW 3Hakamu, CHUMBONAMW U300pakeHus wnu
CXEMATUYECKUMMN PUCYHKaMU 06bekToB. PasnnyHoro poja Hagnucy Ha KapTax, OTHOCSILLMECS K LUBETY U
XapakTepy OrHel, HauMeHOBaHWIO TPYHTOB W T. O., OAlOT B BuAE COKpalleHun. MecTonomnoxeHue
06BbekToB, He BblpakaeMblX B MacliTabe KapTbl, MOKa3bIBAETCS YCMOBHbIMA OGO3HAYEHUSMM.
JelicTBUTENbHOE MECTO 06bekTa Mpu 3TOM MPUHUMAETCS B reOMeTPUYEecKOM LIeHTpe 3Haka, ecrnii OH
MMeeT NpaBuIIbHYI0 FeOMETPUYECKYIO (DOPMY, UMM B CEpefMHE OCHOBaHUS, ecrnu 06bekT n3obpaxkaeTcs
HECYMMETPUYHBIM PUCYHKOM WM 3HAKOM C LUIMPOKUM OCHOBAaHUEM.

Fny6uHbl NpuBOOATCS K HYMO rMyOouH 1 JaloTcsa B MeTpax 1 geummeTpax, npudem rmnybuHel ot 0 o 5 m
OKpYrMsitoT ¢ ToYHocTbo A0 0,1 M; oT 5 go 20 m - go 0,2 m; 20 n Gonee - oo 1 M. Kpome HaHeceHus
OTMEeTOK rnybuH, Ha kapTax NpoBOASAT NWHWMM paBHbIX rMybuH - n3obatbl. M3obata 10 M cunTaertcs
npegocTeperaTensHOW Ana Manbix cyaos, a 20 M - ANs KPYNHOTOHHAXKHbIX.

BeperoByro nNMHUIO B MOPSIX C NPUAMBaMN HAHOCAT Ha kapTy ABYMSA NuHuaMKU. OgHa n3 HUX (OCHOBHas)
COOTBETCTBYET crnedy NOMHOM BOAbl B CU3UTWIO, @ ApYyrasd - HauHM3LWEeMY YPOBHIO MOPS. 3akmoyeHHas
MexXay 3aTUMKU NNHUAMU 30Ha HasblBaeTCsa OCYLLKOW. B mopsx, raoe npunuebl He npesbiwatoT 0,5 M, 3a
©eperoByo NMHWIO MPUHUMALOT ype3 BoAbl NPy CPeAHEM YPOBHE MOpS.

BbICOTbI MasikoB U 3HAaKOB B MOPSIX, HE UMEIOLLMX NPUNUBOB, AAK0TCH Ha[ CpegHUM YpOBHEM MOps, a B
MOPSAX CO 3HAYUTENbHLIM NPUMNBOM - Haf YPOBHEM CpefHeln NOMHOWM CU3UTMIAHON BOAbI.

CpeactBa HaBUraumMoHHoro o6opyaoBaHmsa (CHO) - masiku, CBETALUME M HECBETSLIME 3HAKW, 3HAKU
CTBOPOB, paauvoOMasikvi, MraBy4yme Masikv, Oyu, Bexu - MOKa3blBalOT Ha KapTax BHeMacLuTabHbIMu
YCMOBHbIMW 3Hakamun. Pagom ¢ nsobpaxeHmem ceTAwmx CHO ¢ NOMOLLBIO COKpaLLEeHUI HaanmucbiBaloT
UX Xapaktep, KONMYecTBO NPOoBIeCcKoB NN 3aTMEHUI, NePUOA AaNbHOCTb BUAMMOCTU OTHS, CBEAEHMUS O
PagVoOTEXHUYECKMX CTaHLUMAX, TYMaHHbIX CUrHamax, Cektopax ocBelleHusl. HanpaBneHus v cektopa
MasikoB AaloT UCTUHHbIE, cumTasa ¢ Gepera ot 0 go 360° no 4YacoBon cTpenke. Pagom ¢ nsobpaxeHuem
HECBETSLUX 3HAKOB B BUAe ApobU NOKa3bIBAKT MX BbICOTY OT YPOBHSA MOPS (YMCHUTENb) U OT OCHOBaHWUS
3Haka (3HameHaTenb). Pggom ¢ um3obpaxeHneM OyeB ykasblBalOT WX OKPAaCKy, 3BYKOBblE CUrHarnbl,
NnopsiikOBble HOMepa, AaHHble O PaauOroKaLUWMOHHOM OTpaxaTene, a y cBeTawmux byeB - Takke WU
Xapaktep orHs. Yepes ueHTpbl M306paxeHnin CTBOPHbLIX 3HAKOB MPOBOAAT CTBOPHbIE IIMHUKU, XOL4OBYHO
YacTb KOTOPbIX N30BpaXKatloT CMMOLUHOW NUHUEN, HEXOLO0BYHO - MYHKTUPOM.
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Tak Kak cTeneHb NOAPOBGHOCTM N300paXKeHUT MECTHOCTU 3aBUCUT OT macwTaba KapTbl, TO U3 BCEX KapT,
UMEKLUNXCS Ha OaHHbIA panioH, BCeraa creayeTt Mnofib3oBaTbCA KapTOM CaMoro KpyrnHoro macwtaba.
YteHMe KapTbl HaYMHAKOT C €€ 3arofloBKa, B KOTOPOM yKasblBatOT Ha3BaHMe n3obpaxaemoro panoHa
MOpsi, MaclwTad KapTbl, CBEAEHMSI O Hymne rMnyOouH, NPUHATbIE eauHUUbLI NS yKasdaHus rnybuH 1M BbICOT
npeamMeToB, AaHHblIE O MAarHUTHOM CKITOHEHUW. 3aTeM OOIDKHbI ObITb NPOYMTaHbl HanevyaTaHHble Ha KapTe
npeaynpexnennss N npMMeYaHunsi, yCTaHoBMEHbl OaTbl U3gaHus, a Takke 60NbLION U Manon KOPPEKTYP.
[na nonyyeHus BO3MOXHO MOMHOro npeactaBneHna 06 mM3obpakeHHOW Ha KapTe MEeCTHOCTU U3yyalT
BCE MOKa3aHHble Ha Hel reorpadmMyeckme N HaBUrauMoHHbIE ANTIEMEHTbLI N306paXkeHus.

Mpy nnaBaHuMM B CNOXHbIX B HAaBUraUMOHHOM OTHOLLUEHUW paviOHaxX PeKOMeHOyeTcs caenatb nogabem
KapTbl, T. €. YBENUYUTb €€ HarnsgHOCTb BblaeneHneMm Hanbonee BaxHbIX aNeMeHToB kapTbl. [1nsa atoro,
B 4aCTHOCTM, KapaHOaAlWOM HaHOCAT [AyrM, COOTBETCTBYWOLUME [anbHOCTU BUAUMOCTM  MAasiKoB,
3aLUTPMXOBLIBAIOT OMNACHbBIE CEKTOpa OrHeW, NPOBOAAT NUHUM OnacHbIX neneHros. [Nepen none3oBaHMeEM
KapTOM HYXHO OLEeHUTb €ee C TOYKU 3pEeHUs [OCTOBEPHOCTM M NOMHOTbl HAHECEHHOrO0 Ha Hee
nsobpaxeHns. Yem nosgHee cocTaBneHa kapta, Tem 6Gonbwe e MoxHO aAosepATb. O6 yposHe
COBPEMEHHOCTU KapTbl CyaAT TakkKe No AaTaM ee HOBOro msaaHusi, 6onbLon n manon koppektyp. Ans
OLLEHKN OOCTOBEPHOCTU M3obpaxeHus penbeda gHa ycTaHaBMMBaKT CTeNeHb MNOAPOOHOCTM npomepa.
Xopowio obcrneaoBaHHbIM paioHaM MOpsi COOTBETCTBYET Ha kapTe Gonbluas YyactoTa U paBHOMEPHOCTb
HaHeceHwusi rnyouH. Peko 1 HepaBHOMEPHO MOKa3aHHble rMyOuHbI, 6enblie NATHA MeXAy HUMK SBNSATCA
NPU3HaAKOM HEAOCTATOYHOW U3YYEHHOCTU panoHa.

TrPAOUYECKUE 3AO0AYN, PELLAEMBIE HA MOPCKUX KAPTAX. Bce nocTtpoeHusi B npouecce
rpadnUyYeckoro CYMCNEeHUs BbIMOMHSAT MPYM MOMOLUM NPOKMAA0YHOrO WMHCTPYMEHTA: HaBUrauMOHHOro
TpaHcrnopTupa, napannenbHoW TNUHENKN, LUUPKYNA-U3MEPUTENS, YEepPTEXHOro LMPKYNsS C KapaHOallom.
JIMHUM HaHOCAT NPOCTLIM KapaHaaloM U yorpatT MATKO Pe3nHKOMN.

CHATb € KapTbl KOOpAMHaTbl 3afaHHOW TOYkU. Hambonee TOYHO 3Ty 3agayy MOXHO BbIMOMHUTL C
NMOMOLLbIO LUMPKYNS-u3ameputend. Ona CHATMSA WnpoTbl OAHY HOXKY LIMPKYMS CTaBAT B 3a[laHHYIO TOYKY, a
APYyrylo Tak NoABoAsaT K Gnvkanwen napannenu, 4Tobbl onuMcaHHas uMpKynem gyra ee kKacanacb. He
U3MEeHAS yrna pactBopa HOXEK UMPKYNd, NOOHOCAT €ro K BepTUKarnbHOW pamke KapTbl U CTaBAT OOHY
HOXKY Ha napannenb, OO0 KOTOPOW W3Mepsanochb paccTtosiHue. Opyryto HOXKY CTaBAT Ha BHYTPEHHIOHO
NONOBMHY BEpPTUKaNbHOW paMKn B CTOPOHY 3a1aHHON TOYKM U CHUMAIOT OTCYET LUMPOThLl C TOYHOCTLIO A0
0,1 HaumeHbLLero geneHus pamkn. JonroTy 3agaHHOW TOYKM ONpedenstoT Takum xe obpasom, TONbKO
paccTosiHne M3MepsAlT A0 Gnwkanwero mepuguaHa, a oTcyeT AOMroTbl CHMMAKT MO BEpXHEW unu
HWXHEWN paMke KapThbl.

HaHecTu TouKy no 3agaHHbIM KoopauHaTaM. PaboTy BbINOMHAT 0ObIYHO C MOMOLLLIO NapannensHON
NVHENKN 1 unpkynsa-nameputens. JInHenky npuknageiBatoT K 6nvkarwen napannenu n oTogsuratoT OgHy
ee MNOomMoBWHY OO0 3adaHHOW LWKMpOThl. 3aTeM pacTBOPOM UMpkynsa 6epyT pacctosHue oT Gnukawvwero
MepuanaHa o 3afaHHOW AONroThl MO BEPXHEN UNKN HMKHEN pamke kapTbl. OgHY HOXKY LMPKYNs CTaBAT y
cpesa NIMHENKM Ha TOT XXe MepuauaH, a ApYyron HOXKOM OenatoT criabbii yKON Takke y cpesa NUHENKN B
CTOPOHY 3agaHHon gonrotel. MecTo ykona n yaeT aBnsaTbCs 3agaHHON TOYKON

N3mepuTb paccTosiHMe Mexay ABYMSl TOUKaAMWU Ha KapTe UMK OTMIOXUTbL U3BECTHOE pacCTOAHME OT
3agaHHOM Touku. Ecnn paccrosiHue mexagy Todkamy Hebonblioe M MOXeT ObiTb M3MEPEHO OAHUM
pacTBOPOM LMPKYNS, TO HOXKM LMPKYNs CTaBAT B OOHY W APYryld TOYKW, HE MEHSAA ero pacteopa,
NpuCTaBnsoT K BOKOBOW pamMKe KapTbl B TOW e MPMMEPHO LIMPOTE, B KOTOPOW NEXWUT M3MepsieMoe
pacctosHue. bonblioe paccTosHve npu n3mepeHun pasdmBaloT Ha yacTu. Kaxagylo 4acTb pacCTOsiHWA
N3MepSsoT MUMSAMW B LUMPOTE AaHHOro yyactka. MOXHO Takke pacTBOPOM UMPKyNns B3sTb C OOKOBOK
pamku kapTbl "kpyrnoe" uncno munb (10,20 1 T. A.) U cocunUTaTb, CKOSMbKO pa3 YMNOXWUTb 3TO YUCIO MO
BCEN u3mepsieMon nuHuW. [pyu 3TOM MUNM CHMMaKT C OOKOBOM paMKu KapTbl MPUMEPHO NPOTUB
cepeauvHbl nM3MmepsaeMon nuHuW. OCTaTOK PacCTOSHUSA M3MEPSOT 00blYHbIM crnocobom. Ecnu HykHO
OTNOXWUTb OT 3aaHHON TOYKM HeborblLloe pacCTosiHWEe, TO ero CHUMAalT LMPKyrem ¢ OOKOBOW pamKu
KapTbl M OTKMagbIBalOT Ha MPOMOXEHHOM nuHuM. PacctosHue 6epyT C pamky NpUMEPHO B LIMPOTE
3a4aHHON TOYKM C y4eTOM ero HanpasneHus. Ecnu otknageiBaemoe paccrtosiHue 6onblioe, 10 6epyT ¢
pamKu KapTbl MPUMEPHO NPOTUB cepeiuHbl 3adaHHoro pacctosHnsa 10, 20 munb, 1 T.4. U OTKNagsLIBaloT
HyXXHOe 4ncno pas. OT nocnegHen TOUKM OTMEPSIIOT OCTAaTOK PACCTOAHMS.

M3MepuTb HanpaBrieHMe TMPOSIOKEHHOM Ha KapTe JIMHMM WMCTUHHOrO Kypca WX neneHra.
MapannenbHyio NUHENKY NpUKNadbiBaloT K NWHWM Ha KapTe W MPUCTaBnAlOT K Cpesy JIMHEeku
TpaHcnopTup. TpaHcnopTMp nepemelLatoT BAOSb NIMHERKM 00 TeX Nop, Noka ero LeHTpasnbHbI WTpUX He
coBrnageTt C Kakum-nnuGo mepuamaHom. [eneHne Ha TpaHCnopTupe, Yepes KOTOpoe MPOXOoAuT TOT Xe
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MepuamaH, COOTBETCTBYET HamnpaBIieHUo Kypca unu neneHra. Tak kak Ha TpaHCnopTMpe HaHeceHbl ABa
oTcyeTa, TO NPU U3MEPEHUWM HarnpaBreHUs MNPOJIOKEHHON INWHUM CriedyeT y4YuTbiBaTb YeTBepTb
rOpM30HTa, B KOTOPOW NEXNT 3aaHHOe HanpaBrieHue.

MponoXuTb OT 3aAaHHOW TOYKM JIMHUIO UCTMHHOrO Kypca unu neneHra. [1py BbIMOMHEHWM 3TON
3aayun MCnonb3yrT TPAHCMOPTMP M NapannenbHylo NIMHENKY. TpaHCcnopTup HaknagbiBalT Ha KapTy Tak,
4YTOObI €ro UeHTpanbHbIV LUTPUX COBMar € kakuM-nmbo mepuamaHomM. 3aTtem TpaHCnopTMp NoBopaynBaoT
B Ty W APYrylo CTOPOHY A0 Tex MOop, NMOka C TeM Xe MepuanaHoM He COBMageT LWTpux Ayru,
COOTBETCTBYIOLLEN OTCHETY 3a4aHHOro Kypca unu nenexra. K HmKHeMy cpesy NMHENKn TpaHcrnopTmpa
npvKnNagbiBaloT napannenbHyo NUHENnKy, U, yopae TpaHCcnopTup, pasgsuraloT ee, NogBoas K 3agaHHON
Touke. 1o cpesy NUHENKN B HYXXHYO CTOPOHY MPOBOAST NUHMIO. [lepeHecTn TOYKy C OOHOW KapTbl Ha
apyryto. C kapTbl CHAMAIOT HanpaBfneHWe U paccTosiHME A0 3a4aHHOW TOYKM OT Kakoro-nmbo masika unu
ApYyroro opuveHTupa, HaHeceHHOro Ha obe kapTbl. Ha gpyrom kapTte, NpoOnoXue OT 3TOMO0 OPWEHTUpa
HY)XHOE HanpaBneHue WM OTNOXMB MO HEMY pacCTosiHWE, NONyyalT 3adaHHyl Todky. OTa 3agada
ABNAETCA KOMOMHMPOBAHHOMN.
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rPA®UYECKOE CYUCIEHUE NYTU CYOHA. [na Toro 4ytobbl cyauTb o 6e30nacHOCTM nnaBaHus,
OpPUEHTUPOBATLCSA B OKpYXKaloLlen OOCTaHOBKE W MpaBWibHO BbIOMpATh Kypcbl ANsi OalnbHEWLero
nepeMeLLieHmnsl, CyqoBoaAUTENb JOIMKEH B NOOON MOMEHT 3HATb MOJIOXXEHME CBOEro cygHa. [Ans 3Toro oH
BeJeT HaBUrauMOHHYIO NPOKaaKy.

Mepen BbIXOAOM CyAHa B peulc rnoj pyKOBOACTBOM KanuTaHa Mo KapTaM M HaBUrauMOHHbBIM MOco6usimM
M3y4yaloT YCIOBWS MiiaBaHUsi HAa BCEM MpeacTosileM nepexode. Ha oCHOBaHWUM 3TWX AAHHbLIX BbIMOSHSAOT
npeasapuTenbHylo npoknagky. OaHako oHa [OaeT Tonbko obliee npeacTaeneHve o6 YCnoBusX
nepexoda. C MOMeHTa BbIXOfa B peic OKOHYaTerlbHbI BbIGOP KYpCOB M BCE MPUHMMAEMble K Yy4yeTy
chakTopbl OnpeaensitoTcs KOHKPETHOW OGCTaHOBKOW MnaBaHus. [losToMy B peice OCYLIEeCTBRSOT
McnonHuTenbHylo npoknagky. OHa BknioyaeT B cebsa cuMcrneHve nyTu, pacyeTbl U NOCTPOEHME Ha
KapTe, pacyeTbl MaHeBPUPOBAHUS AN PACXOXOEHUA C APYrMMI CyaaMu.

CuncneHneM HasbIBaeTCH HENPEpPbIBHbIN yYeT 3NIeMEHTOB ABWKEHMSA cyaHa (CKOPOCTM U HanpaBreHus)
M BO3OEWCTBMA BHELUHUX CWM C LEenblo OnpeaeneHus KOOpAuMHAaT cygHa (cuvicnvuMoro mecrta) 6es
HabnogeHUn 6eperoBbIX OPUEHTUPOB U HEBECHbIX cBeTun (obcepBaumii). ATOT y4eT OCYLLECTBNSAOT Ha
OCHOBaHWUM 3HAYeHWN Kypca, CKOPOCTM M BEKTopa CHOCa CyAdHa. VICXOOHYH TOYKY ANA CHMCMEHUS Ha
KapTe onpegensieT KanutaH. 3a Takyld TOYKY MOryT ObITb MPUHATHI TOYHOE MECTO CyaHa, NofyyYeHHoe
cpasy Xe nocne Bbixoda 3a Mnpedernbl aksaTopum nopra, nnaByy4nn mask, npuemHbin 6yn un 1.4. Ee
KOOpAMHATLI 3anucbiBaloT B CyA0BOW XXypHan. K MOMEHTY Hayana MCnonHMTENbHOW NPoKnagki cneayet
BKIIOYUTL Nar, onpeaenvTb NonpasBKy Komnaca no cTBopam unv gpyrum crocotom.

BEAEHME CYUCIIEHMA NPU NNABAHUU BE3 IPEU®A U TEYEHUA. Mpu nnasaxuu 6e3 apeiica n
TeYEHUs1 NMNHWA NYTU CyaHa Ha kKapTe coBnagaet ¢ nuHuen VK, noatomy yyeT nepemelleHns cygHa Ha
kapTe npoussoautcsa no nuHuam KK, no KoTopbiM OTKNMaAblBalOT PacCTOSHUA, NPOMAEHHbIE CYyQHOM MO
nary c ydyetom ero koadcpumumerHta Kn. OT ncxogHon TOYKM Ha KapTe NpoknagbiBalT JIMHMIO MEPBOro
kKypca. CHatbin ¢ kapTbl MK nepesoasT B KK, Ha KOTOpbIN noxaTcs No MarHUTHOMY komnacy. Ha kapte
Hag nuHnen VK HagnuckiBaloT Kypc MO KOMMacy v ero nonpasky. [1ponaeHHOe no Kypcy paccTtosiHue Sn
onpegensaT no nary:

Sn = Kn (on2 - on1) ; (Toe on2 - oTcYéT nara B TOYKe HaxoxaeHus cyaHa, on1 - OTCYéT nara B
ncxogHoum Touke, Kn - koadpcpmumeHT nara).

Ha nuHnn UK B ykasaHHbIX HUXE Crydasx HaHOCAT CHYUCIIMMOE MECTU cyaHa, T. €. MeCTO, paccyuTaHHoe
no Kypcy u nnaeaHuio. Ecnu nnaBaHue coBepluatoT BONM3M Geperos, CUYUCNUMbIE TOYKM OTMEYalT
KaXObl 4Yac, B OTKPbITOM MOpe - B KOHLUe BaxTbl. KpoOMe TOro, CYMCIMMOE MeCTO HaHOCAT B TOYKax
Hayana u KoHLa NoBOPOTOB, MPU U3MEHEHUN CKOPOCTW, NpW nornyyeHun obcepsauuii. Pagom ¢ Mectom
cyaHa B Buae Apobu 3anvcbiBaloT MOMEHT MO CyAO0BbIM YacaMm € TOYHOCTbIO A0 1 mMuH (T) 1 oTcyeT nara ¢
ToyHocTbio Ao 0,1 munu (on). (Cm.puc 31).

Puce. 31. Pacuer cuHcIHMOro MecTa
npH npokAaiKe
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B pearnbHbIX YCIOBUAX MOPCKOro njiaBaHNA BO3MOXHbl TPWU OCHOBHbIX BapuaHTa, onpegenarolmnx
COOTBETCTBYKOLLME NPAKTU4ECKME NpnemMbl CHUCTIEHUA NMYTU AXTbI:

1. nnaBaHue B yCroBKsIX YCTOWYMBOrO NOMHOMO BETPA;
2. nnaeaHuWe B YCINOBUsIX YCTOWYMBOIO NPOTUBHOIO BETPA;
3. nnaBaHWe Npu HEYCTOMYMBOM MO CUINE U HaMNpPaBMneHWio BETpe.

B nepsom cnyyae axTy BegyT 0ObIYHO MO MMHMK NYTK, NPONOXEHHOrO NpY NpeaBapuUTenbHOW NPOKaakKe.
YcnoBusa cumcneHns 3geck GnaronpusitHole. Bo BTOpoM crnydae BbINOMHAT NTAaBUPOBKY OTHOCUTENbHO
reHepanbHOro Kypca, npy 3TOM NpoknaabiBaemMbln akTUYEeCKUn NyTb Ha KaXaoMm rance He coBnagaeT C
npenBapuTenbHOM MNpoknagkon. Ecnv naBMPOBOYHLINA ranc He CrAUWLKOM KPYTOW, TO PYfeBOM TOYHO
BblOEpXXMBaAET 3aaHHbI KypC, YTO YNpOLLaeT CYUCIIEHNE U NOBLILAET €ro TOYHOCTb. B Takux ycnoBusix
NPOAOIPKUTENBHOCTb FaficoB 3aBUCUT OT yria NaBMPOBKW (Yron mexay reHepanbHblM KypcoM U nyTem
axThl). [pn paBeHCTBE YrioB NPaBOro 1 fIEBOr0 rafiCoB MX NPOAOIHKMTENBHOCTE OANHAKOBA, a NaBUPOBKa
MOXeT ObITb CUMMETPUYHOW. ECnin HET - cumcneHne n Npoknagky nyTu BbINOSHAOT HA KaX4oM YaCTHOM
NaBUPOBOYHOM rance no gaHHelM npubopoB. Ecnv nara HeT, CKOPOCTb PEKOMEHAYeTCH OLeHMBaTb Ha
Kakgom rance.

lMpu NaBMPOBKE MOXET CINYYUTBLCS, YTO PYNEBON MO yKasaHWo KanutaHa sxTbl, BbiOUpasicb Ha BeTep, He
obpalyaeT BHMMaHMSA Ha Komnac. 34eck Yepes Hebormnblune, HO paBHble NPOMEXYTKN Bpemerun (15 - 30
MWH.) onpegenstoT un 3anucbiBatoT cpegHun KK n cooteeTcTByowmin emy VK, no kotopomy oTknaabiBatoT
AaHHble, NOoJTyYyeHHble Mo nary unm ckopoctu. Npu HeycTon4MBOM BETpe KypC pyneBOMYy He 3apatoT, a
CTaBAT 3afjady npaBuTb MO Mapycy B MOWCKax BeTpa, NpPUOEPXUBasiCb MO BO3MOXHOCTM Onivmke K
reHepanbHOMy Kypcy. MHorga B Takom CUTyauun B 3aBUCMMOCTWU OT MECTHbIX NMPU3HAKOB U MPOrHo3a
norogbl GbIBaeT BbLIFOAHO YKMIOHUTBCA OT reHepanbHOro Kypca, 4Tobbl ckopee MnonyyYuTb MOSMHbIN
yCTOM4mMBbIV BeTep (Hanpumep, 6pu3 nog 6eperom). Bo Bcex aTnx cnyvasx B MHTEpPecax CHUCTEHUS MyTH
Ha sXTe (MKCUPYIOT BCE MOBOPOTbI M Ha KaXaom rance (B Hayane u KoHue ranca obssaTenbHo) c
onpegerneHHon nepvoguyHocTblo (1-2 pasa B yac, B 3aBUCUMOCTW OT YCIOBWUIA) 3anvCbiBalOT AaHHbIE O
OBWKEHUM cyaHa (Bpemsl, Kypc, CKOPOCTb, OTCHET nara). ATu 3anucu obpabaTbiBatoT, yCpeaHsas Kypc U
CKOPOCTb Ka)KJoro ranca, a 3aaTem NpoknagbiBatoT Ha KapTe.

npaKTI/IKa NnoKasbiBaeT, 4YTO TOYHOCTb CHUCIIEHUA B TaKuUX YCIOBUAX MNOBbIWAETCA C YyBeJIM4YeHUuem
ONCKPETHOCTU HabnoaeHUn. Owmnbkn anpokcunmauunm Kpl/lBOJ'IMHGVIHbIX y4acCTKOB nnaBaHuA
ﬂpﬂMOﬂMHeVIHbIMM 6WJ,YT He3Ha4dunTeslbHbl N0 CPAaBHEHUIO C OPYITMMIA owmnbkamu.

OPEN® CYOHA. B nasuraumm gpeiicoom ("a") HasbIBalOT CHOC CyAHa C NUHWUM Kypca Nof COBMECTHbIM
AeNCcTBMeM BeTpa 1 BbI3BAaHHOIO MM BofHeHus. MNpu apende cygHo nepemellaeTcs OTHOCUTENbHO BOAbI
noJ COBMECTHbIM AeWCTBMEM CyOO0BbIX MalnH U BeTpa. JIuHna ero caktnyeckoro nepemetteHus (OB),
HasblBaemMas nuHWen nyTn cyaHa npu apende, He coBnagaet ¢ kypcom cygHa (OA). (Cm.puc 33). Mpu
cMeleHumn nuHum nyty Bnpaso ot AN cygHa (BeTep AyeT B neBbii 60PT) a NpUNUCLIBaIOT 3HaK Ntoc (+),
a npu cmeLLeHun BrieBo (BeTep AyeT B npaBbii 6OPT) - 3HAK MUHYC (-). 3aBUCUMOCTb MeXAy MyTeBbIM
yrnom c yyétom gpendpa (MYa), UK un a:

MYa=WUK+a; UK=MNMYa-a;a=NYa- UK
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Hanpabnenue
<

anlf bempa

Puc. 33. Hdpefid cyana Puc. 34. Onpenenenne yraa apeiiga

Yron gpevida MoxeT ObITb onpegerneH nyTem CpaBHEeHWS AeACTBUTENbHOMO NyTW CyAHa, MOMYy4YeHHOro no
ob6cepauusam, ¢ UK. MNpn crnegosaHum B Buay GeperoB NpoBOAAT psd HaAEXHbIX HaBUrauMOHHbIX
HabnogeHu. CoegnHuB 0BCEpPBOBaHHbIE TOYKW, MOMYYaKT NWHUIO AENCTBUTENBHOrO MnepemMelleHns
cyaHa, T. e. nuHuio NyTy npu gpende MYa (puc. 34). Yron mexay NMHUen Nyt u NposioKEeHHON Ha KapTe
nuHnen UK cooteeTcTByeT yrny gpenda. HawpgeHHbln yron gpenda C ero 3HakoM YYuTbIBAKOT Mpu
AanbHenweM cyucnenmn. Ecnv B painioHe nnasBaHWs MMeEEeTCs TevyeHwe, TO MOSYyYeHHbIn yron cHoca
OyaeT pe3ynbTaToM BO3AENCTBUSA Ha CyAHO HE TONbKO BETPa, HO U TeYEHUS.

YYET OPEA®A MNPU CUYUCIIEHUWU. Ecnu cyaHo mcnbiThiIBAET Apeid, TO Npu BeAEHUM NPOKNaaKu Ha
KapTy HaHOCAT NMuMHUI0 NyTM cygHa npu apendpe. Ha Hen HagnuceiBawoT KK, nonpaeky komnaca u
NPUHATLIN K y4eTy yron agpenda a co CBoUM 3HakoMm. 1o NuHUM nyTn oTknaabiBaloT NpoaeHHbIe No nary
paccTosiHus Sn. Cuutaetcs, 4Tto npu a < 8-10° BCe cUCTEMbI NaroB y4MTbIBAOT N3MEPEHNE CKOPOCTH,
Bbl3blBaeMoe BeTpoMm. [oaTomy nnasaHue cyaHa rno nary paccyvTbIiBaloT, Kak 0bbIYHO:

Sn = Kn (on2 - on1) ; (FTae on2 - OTCYET Nara B TOYKE HaxoxgeHus cygHa, onl - OTCYET nara B
nucxogHom Touke, Kn - koappumumeHT nara).

Ecnu cynoBoauTenb He yBepeH B TOYHOCTM yrna Apeidha, To Ana KoHTpons 6e3onacHOCTV MnaBaHus,
Kpome NMHUM NyTu Npu gpende, Ha kapTy pekoMmeHayeTcs HaHocuTb NuHUo UK. O6e aTn NHMKM JOMKHbI
NpPOXoAnUTb YUCTO OTHOCUTESNBHO MOABOAHLIX NPensTCcTBUN. CUMcneHne BeaeTcsl TONbKO MO JIMHUK NyTH,
Mo KOTOPOW U NMPOUCXOANT NepemMeLLeHne cyaHa.

MOPCKUE TEYEHWUA. Mopckumn TeyeHMsaMU HasbiBalOT FOPU3OHTalbHble nepemMeLyeHnst BombLumnx
Macc BoAbl. TeyeHVe xapakTepu3yeTcsl ero afeMeHTaMu: HanpaBfeHNeM U CKOpOCTbio. Hanpasnenue
TedeHus KT ykasbiBaloT B rpagycax no KpyroBoMmy cHeTy unm pymbax v 3agaroT no TOM TOYKE FrOpU30HTa, K
KOTOpOW Te4eHne HanpaeneHo. CKOpoCcTb TeveHust Vt n3amepsitoT B y3nax, a HebornbLune ero ckopocTtu - B
MUnsAx B CyTKW. 1o xapakTepy TeYeHns KnaccuguumpyloT Ha NOCTOSAHHbIE, ANIEMEHTbI KOTOPbIX 13 roga B
rog NoYTU HEe U3MEHSIOTCS, NePUOANYECKNE, ANTIEMEHTLI KOTOPbLIX MEHSAKOTCHA MO ONpeaerieHHOMY 3aKOHY,
N BpPEMEHHbIe (CrydariHble), 3NeMeHTbl KOTOPbIX MOTMyT Pe3KO MEHSITbCH. Ha npakTuke cygoBOAMTENIO
yawe BCEro npuxoamuTCcs MMETb Aeno C MNOCTOSHHbIMM M Nepuoandeckumun  (MpUnnBO-OTIMBHBIMM)
TedyeHuamn. CBegeHmns 06 anemeHTax NOCTOSIHHbBIX U NPUIMBO-OTIMBHBIX TEYEHUI MOMELLAOT B NTOLUSX,
aTnacax TedeHun u Ha kapTax. [pu 3TOM yKasblBalOT CPeAHUE 3HAYEHUSI ANTIEMEHTOB TEYEHWUI, KOTOPbLIE
MOTYT 3HAUYUTENbHO OTNUYaTLCA OT AENCTBUTENbHbLIX. [lepemelleHne cyaHa OTHOCUTENBHO rpyHTa npu
nnaBaHMM Ha TeYEeHUU onpeaensoT cneaywmmm dakropamm (puc. 36).
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Puc. 36. [1nasanse Ha TeueHHH

Moa mencTBMeM CyaoBbIX MALUWH CYAHO NepemMeLlaeTcss OTHOCUTENBHO BOAblI NO Hanpasnenuto ero A,
T. €. nuHuKM uctmHHoro kypca OA. CkopocTb CyAHa OTHOCUTENBHO BOAbl SIBMISIETCA CKOPOCTbIO Vi
nokaseiBaeMon narom. OQHOBpPEMEHHO BMECTE CO BCEW MacCOW BOAbl CYOAHO CHOCUTCSH OTHOCUMTENBHO
rpyHTa no HanpaeneHuto TeveHnss Ol co ckopocTbio TeueHus Vt. B pesynbrate OTHOCUTENBbHO rpyHTa
CyOHO nepemeltaeTcs no pasHogencTeylowen OB co cKopoCTblo, Has3biBaeMOW UCTUHHOW CKOPOCTbIO
cyoHa V. [lpn stom ON cyoHa octaetca napannenbHon nunHum WMK. Jinnms OB, no koTopon
nepemMeLLaeTcsi CyaHO nog COBMECTHbIM AEWCTBMEM CYAOBbIX MALUMH U TEYEHUS, Ha3biBAeTCa JTMHUEN
nyTW cygHa Ha TedyeHun. MNMonoxeHne nNUHUN NyTU OTHOCUTENBHO UCTUHHOIO MepuauaHa onpeaensieTcsi

yrnom NOB, KOTOpbIi Ha3biBaeTCs MyTEBbIM YITNIOM Ha TeYeHUU I'Iyg. Yron ﬁ , 3aKITIOYEHHbIN Mexay
nunHnen nctnHHoro kypca cyaHa OA v nuHnern nytn OB, Ha3sbIBaeTCcs yrnom cHoca TeveHueM. [Npu cHoce

cyaHa Bnpaso ot ero AN (TeyeHve HanpaBneHo B nesbin 60pT) PnpunuceiBaloT 3Hak "+", a npu cHoce
BMeBO - 3HakK "-". 3aBUCUMOCTb MexAay (I'IYF), MK nk:

nyB = uk + B, uk = nyB - B. B=nyB - uk

CUYUCHNEHUE NPU NNABAHUU HA TEYEHWUW. MNpu nnaBaHuUM Ha MNOCTOSSHHOM TEYEHUW Ha KapTy
HaAHOCAT INMHUWIO MYTWU CydHa, NO KOTOPOW OHO (PaKTUYECKU MepeMeLlaeTcsl OTHOCUTENbHO rpyHTa. Hag

nuHnen nytm HagnucbiBaT KK, nonpaBky komnaca u yron cHoca Fco cBoum 3HakoMm. [ns
BCMOMOraTesibHbIX pacyeToB TOHKOW NMHMeN HaHocaT Takke nuHuio MK, no kotopoi oTknagbiBaioT
paccTosHust Sn, NpoxoAuMble CygHOM OTHOCUTENbHO BOAbl MO NoKasaHWAM nara. TOoYKkW, NonyyYeHHble Ha
nvHumn UK, nepeHocaT No HanpaBrneHUio TeYeHMs Ha NMHMIO NyTn (prc.37). Y CHMCNMMBIX TOYEK Ha NUHUK
nyTn gernatT OTMETKY BPEMeHW 1 oTcyeTa Nnara, a y COOTBETCTBYIOLUMX TOYEK Ha fIMHWUM Kypca - TOSbKO
oTcueTa nara. TOYkM TpaBep3a, OTKPbITUSI U CKPbITUSI OPUEHTUPOB HAHOCAT Ha NuHMIO NyTH (pnc.38).
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Puc. 37. Haxompeuse nyrH cyaua
NPH NAARAHHE HA TEYCHHH

o %
o

")

BnHasall

‘Puc. 38. CuxcanMoe MecTO NpH maa-
$AHWH Ha TeYEHHH

CYUCJIEHUE NMPU COBMECTHOM YYETE OPEN®A U TEYEHUSA. PaccmoTpum cnydvan, korga cyoHo
nepemMeLLaeTcsi OTHOCUTENBHO rPyHTa Nog COBMECTHbIM AENCTBMEM CYLOBbIX MalLVH, BETPA U TEYEHNS.
[na BedeHus CUYMCNEHWS Ha KapTe MpOoKMagblBalT NUHUKO MyTU cygHa npu gpende n TedeHuu u
HagnucoiBatoT KK, nonpaBky komnaca n CyMMapHbI yrosn cHoca

c:a+B.

Kpome Toro, onsi BcoMoraTeNibHbIX pac4eTOB Ha KapTe MPOoKNagbiBaloT TakkKe NMHUIO NyTW Npu apende,
Nno KOTOPOW OTKMNaAblBalOT NnaBaHue cyaHa no nary Sn. Kaxaow Touke Ha nuHWM NyTu npu gpende
COOTBETCTBYET TOYKA Ha JIMHUN OENCTBUTENBbHOIO MepemMeLLeHnst cygHa. ATU TOYKM CBA3aHbl Mexay
cobow BEKTOPOM TeuyeHus. ['padmyeckn 3agayvm, CBA3aHHbIE C HAXOXOEHWEM Ha KapTe NMHUKM NyTu Npu
apende U TeyeHun, UCTUHHOW cKopocTn V 1 cyMmapHoro yrna cHoca ¢ no 3agaHHeiM KK, Vn, a, un
anemMeHTam Te4YyeHUusl, HaHeCeHMeM CYMCIMMOro MecTa, NpeaBblMUCIIEHMEM BPEMEHN U OF1 HA MOMEHT
npuxoda B 3aaHHYH TOYKY, HaXoXAeHMeM TpaBep3a OpUEHTUPA, PeLLalT TaK e, Kak U Mpu nnaBaHuu
Ha TeyeHun, HO BCe BCromMoraTernbHble NOCTPOEHUS OenatoT Ha NMHUK NYTU Npu apende, 3aMmeHsoLLen
nuHnio UK.
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OLEHKW TOYHOCTU CHYUCIEHUA. B pesynbtate BO3AENCTBUA HEYUTEHHbIX MOrPELUHOCTEN
AENCTBUTENbHBIN MYTb CyAHa M NPOMAEHHOE UM paccTosiHue (nnaBaHve) He ByayT COOTBETCTBOBAThL TEM,
KOTOpbl€ Y4YMTbIBanMCb MpU CYUCIIEHWM Ha KapTe, a pakTU4ecKkoe MecTo CyAdHa - cumcnumomy. [ns
OPWMEHTUPOBOYHOIO CY)KAEHWSI O MOrPELIHOCTAX B CYHMCIIEHWM MOXHO MOMb30BaThCA Crneayowumm
AaHHbIMW, KOTOpble OTpaXaltT HAKOMMEHHbIN OOOOLWEHHBIM OMNbIT CyAOBOXAEHWS W NPOBEAEHHbIe
uccrnegoBaHus. [podormKMTeNbHOCTUM  NNnaBaHMa  (Y4acbl) COOTBETCTBYET paguarnbHasi cpegHsas
KBagpaTtumdeckas olwmbka cumcrnenusi, % ot S:

[o 34 - 10%; 3-64 - 9%; 6-104 - 8%; 10-14y - 7%,; 14-184 - 6%; 18-234 - 5%; 23-254 - 4%; 6onee 354 -
3%.

Mpw npoknagke MyTW cygHa Ha KapTe B TOM WM WUHOM PacCTOSAHWM OT HaBWraLuMOHHbIX OMAacHOCTEN
HeobXoAMMO y4MTbIBaTb BO3MOXHOCTb OTKIMOHEHUS CyAHa OT JIMHWU MYTU, MPUYEM 3HaYEeHUe OTKIOHEHNS
OyaeT Bo3pacTaTb C yBeNMYEeHNeM NPONAEHHOro pacCcToAHUS, B 0OCOBEHHOCTM Npy NnaBaHumn ¢ Aperndom
U TeyeHneM. HepocTaToyHas TOYHOCTb CUWUCMEHWS BbI3blBAE€T HEOOXOAUMOCTb AOMOMHUTENBHOro
KOHTPOIS 32 MeCTOHaxXOXAeHWeMm CyaHa, T. €. OnpefeneHns ero Mecta He TOMbKO NyTEM CHUCIIEHUS, HO
1 no obcepBaUUsiM: HaBUraLMOHHbIM, aCTPOHOMMYEeCkUM nnbo npun nomowm GPS.

OMNPEAOENEHUWE MECTA CYOHA B MOPE BU3YAIIbHbIMW METOAMMW. YyeT nepemeLleHns cygHa
nyTem BegeHUs rpadnyeckoro CHMUCIEHNS He SABMSeTCH AOCTaTOYHO TOYHbIM MeTodoM. [ng yTouHeHus
CBOEro MoJIoKEeHWs Cy4oBOAUTENb JOMMKEH CUCTeMaTMYeCcKu onpeaensaTb MecTo cyaHa no HabniogeHnsam
pasfnuMyHbIX OPUEHTMPOB, MOMOXEHMe KOTOpPbIX u3BecTHo. Mecto, nonydeHHoe nytem o06paboTku
pesynbTatoB Takmx HabngeHun, HasbiBaeTcd obcepBoBaHHbIM. Ecnn obcepBoBaHHas Touka
Npu3HaeTCs HagexHoW, JdanbHenlas npoknagka BegeTca OT  3ToM  Todku. Hecosnagenue
06CepBOBaHHON M CUYUCIMMOW TOYEeK Ha3blBalOT HEBA3KOW. 3HayeHMe W HanpasneHwe HeBSA3KK
paccyMTbIBalOT Npu Kaxkaon obcepBaumv, Tak Kak aHanm3 BbI3BaBLUMX €€ MPUYUH AaeT BO3MOXHOCTb
YCTaHOBMWTb, Kakne MMEeHHO OLUMOKN MOTrfM ObITb JOMYLLEHbI B NMPUHATBIX K YY4ETY 3NIeMEeHTax CHUCINEHUS.
Bce BenuuuHbl, KOTOpble M3MEpPSAT C Lenbilo onpegenuTb obcepBOoBaHHOE MeCTO CydHa (neneHru,
PacCTOSIHUS, FTOPU3OHTanNbHbIE U BEPTUKANbHbIE YMbl), HA3bIBAOT HABUraLUMOHHbIMKU NapameTpamu. [1o
M3MepeHHbIM HaBUIraLMOHHBbIM MapaMeTpaM pacCyMTbIBAOT M NPOKNAaAbIBalOT Ha KapTe W3OMUHWUW WK
3aMeHsIoLWmMe UX NMHUK nonoxeHus. HaBuraumoHHOM M30NMUHMEN HA3bIBAKOT NNHUIO PaBHbIX 3HAYEHWUI
HaBuraumoHHoro napametpa (puc 40). Todyka nepecevyeHUst ABYX TaKMX M3ONUHUIA 1 OyaeT MecTom CyaHa.
Ha npaktuke BCIO M3OMUHWIO HE CTPOAT, TeM Bornee, YTO HA MEepPKaTOPCKMX KapTax OHa 4acTo MMeeT Bug
CMOXHOWM KPUBOW, @ 3aMEHST €€ NIMHMEN NOMNOXEHUA - OTPE3KOM MPSMOW, KacaTenbHON K U30NMHUK
B6NM3un c4McnMmoro mecra.

a N,

Pwe. 40. Haoaunnn NpH BHSYANbHOM NeleHroBAKHH (@) W TPH RSMEpEHHH TOpH-
weransHore yraa (6)

Mpy BM3yanbHbIX cnocobax onpefeneHuss MecTa cyaHa Anst HabniAeHUA UCNonb3YT HaHECEHHbIE Ha
KapTy Xopowo BuMaAMMbIE U OMNO3HAHHbIE 6eperoable N nnasy4vne mMaaku, OrHn, HeocbBellaeMble 3HaKW,
GaIJJHI/I, LEepKBU, a Takxke pasfindyHble eCTeCTBEHHbIE OPUEHTUPbI. MbICbl, BEPLUUHbI rOp, CKanbl U T.4. He
cnepnyeT ucnosnb3oBaTh Ans obcepBauuii 6yu, BExu U Apyrne 3Haku nraByyvero orpaxaeHusi, Tak kak OHu
MOryT OblTb CHECEHbI CO CBOMX LUTATHbIX MeCT. [INa yka3aHus Ha kapTe MecTa cygHa, MofyyYeHHOro no
obcepBauusaM, NPUMEHSIOT YCITOBHbIE 0603HAYEHUS:
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O6une o6o3nayeHnA

Mo vHeGecHBM CBETHNAM

C momowsio PJIC

C noMompo paaHoOManKos

C nosowsio PHC

KoMGHHHpOoBaHHOE

©

o}
&
@

0

Cuucaumo-o6CceprOBaHHOE

Ono3aHanHoe no rayOHHam

Bastoe noa coMuenne

BepoarHoe (ocpeanensoe)

C noMOIBI0 HABHrALHOH-

HHX CNYTHHKOBHX CHCTEM
(HCC)

OMNPEAOENEHUWE MECTA CYOHA NO MNENEHIAM OBYX OPUEHTUPOB. Ha 6epery BuibupatoT aBa
XOpOLWO BMAUMBIX M OMO3HaHHbLIX opueHTMpa A 1 B (puc. 41) c Takum pacyeTom, 4TOObl yron mexay
HanpasBneHNsaMn Ha HMX Obin N0 BO3MOXHOCTU 61mn3kmMm Kk 90', HO, BO BCAKOM criyyae, He MeHblue 30 1 He
bonbwe 150°. BepyT no komnacy neneHrn opueHTUpoB. Bpems u on 3amedvaloT B MOMEHT T BTOPbIX
HabnogeHun. KomnacHble neneHrn MCnpasnsloT NONpPaBKoOW KOMMaca B UCTMHHBIE M NPOKNagbiBaloT Ha
kapTe. [lpu He3HayuTenbHbIX CryyYarHbIX owunbkax HabngeHWA U YBEPEHHOCTUM B MpPaBWUibHOCTU
y4nTbiBAEMOMN MOMNPaBKM KOMMaca TOYHOCTb onpedeneHus mecta cygHa no ABYM NeneHram BroSiHe
yaoBsneTBoputensHas. Ecnn yron mexay HanpaBneHnsMu Ha opueHTupbl MeHblwe 30 unu 6onbwe 150°,

TO K Nony4eHHoOMy 06cepBOBaHHOMY MECTY criedyeT OTHOCUTLCS C OCTOPOXKHOCTbLIO.

Puc. 41. Onpesenenne mecra mo

ABYM rNeJieHraM

Puc. 42, Tpeyroakink
crei

norpeito-

ONPEAENEHUE MECTA CYOHA MO NMENEHFAM TPEX OPUEHTUPOB. Tpu nuHWM MonoxeHus,
NPONOXeHHbIe Ha KapTe, NepecekaloTcs B OAHON ToYKe B TOM Cryyae, ecriv HabnoaeHns, BblYMCNIEHNS U
Ha npaktuke nuHWM nNeneHroB 4acto o6pasyloT

npoKnaaka He coaepXann HUKaknx OLUNBOK.

119



TPEeYronbHUK, HasblBaeMblli TPEYrorlbHUKOM MOrpeLuHocTen (aec Ha puc. 42). MNMpnynHammn ero nosiBrieHus
MOTYT ObITb:

1. npomaxu npu ono3HaHUM OPUEHTMPOB UMK MPU B3ATUM OTCHETOB MO KapTyLUKe KoMnaca;

2. cny4yaiiHble owmnbkn neneHroBaHus. pu HopmarnbHbIX YCNOBUMAX HabnAeHUA OHU HEBENWKU U
He NPUBOAAT K NOSABMEHNIO 6OMbLUOIO TPEYroflbHNKa NOrpeLLHOCTY;

3. OWMnDBKM OT HEOAHOBPEMEHHOIO B3ATUSI MENEHroB. ATU OWMOKM NPosIBNAT ceba npy CKOpPOCTH
cygHa, bonben 15-18 y3, n HebonbLMX (2-3 MUN) PAcCTOSIHUSAX 0O OPUEHTUPOB.

[ns ycTaHOBNEHMs NPUYMH MOSIBEHUS TPEyrofibHUKa MOrpeLuHoCTen npoBoasaT aHanus obcepsauumu.
MNMpomaxu B HabniogeHnsx cpasy ke obHapyKMBarTCH M3-3a MOABMEHWS 3HAYMTENbHOrO TPeyrofibHUKa
norpelwHocTen. Ytobel y6eanTbCs, YTO MPUYMHOW ITOrO0 He SBMSETCA NpoMax, U3MEPEeHUs MefeHroB
noBTopstoT. Ecnu nocne NOBTOPHbIX HAOMIOOEHUI TPEeyronbHUK He YMEHbLUUNCH, MNPUYMHON €ero
nosiBMeHns crieqyeT cuMTaTh 3HAUMTENbHYIO OWKNBKY B nonpaske komnaca. Crneayet u3aMeHnTb ee Ha 2-
4° B Ty WnK Opyryto CTOPOHyY. MNponoXuns neneHrn, ncnpasneHHble HOBON NMOMNPaBKOW, NOMyYaloT Ha KapTe
BTOPOW TpeyronbHWK norpeluHocTh (a'b'c' Ha puc. 42). Ecnv nsmeHeHHoe 3HaveHve nonpasky Komnaca
oKkasanocb 6nwke K ee UCTUHHOMY 3Ha4yeHWo, TO BTOPOW TPEYrofibHWK YMEHbLUMTCS MO CPaBHEHMWIO C
nepsbiM 1 HaobopoT. CoeanHMB CXOAHbIE BEPLUMHBI 3TUX TPEYrONbHUKOB OTPe3kamm NpsMbIX, NOny4aroT
B WX nepeceyeHun Touky M (cm. puc. 42), kotopasd sBnseTcd obcepBOBaHHbIM MECTOM CyAHa,
cBOBOAHLIM OT BIMsHUS cucTeMaTuueckoit ownbkn B AMK. Monb3oBaThesi OnMCcaHHbIM npuemom Ans
HaxoXgeHUss BEpHOro Mecta CyAHa crniefyeT TOMbKO B TOM Cryyae, ecinv 3HaYeHne CTOPOH TPeyrofbHMKa
norpewHoctn 0,5 munu n 6onee. Ecnn ero CTOpoHbl MeHbLLIE YKa3aHHOro 3HaYeHUs, TO BEPOSITHOE MeCTO
CyAHa NPYHUMAIOT B LIEHTPEe TPeYrofbHMKa, OTHOCA NMPUYMHY €ro BO3HWKHOBEHWS K CryYaniHbIM OLwnbKam.

lMpakTuyeckoe BbiNoOnHeHWe. 3abnaroBpeMeHHO BblOMpaloT Ha Gepery Tpu opuveHTMpa C pacyeTom,
4yTOObI Yribl Mexay Ux neneHramu 6binn ot 60 go 120°. B 6bicTpoli nocrnenoBaTenbHOCTM U3MEPSIOT
neneHrn Kaxgoro opweHTupa. [Npu B3aTUM TpeTbero neneHra 3amedvarT Bpems u on. WcnpasnsioT
neneHrM MOMpaBKOM KoMMaca W MpOKMNaAabiBaldT Ha KapTe, MpYHUMMAas MEeCTO CygHa B TOYKE WX
nepeceyveHus. [lpu nonydeHum TpeyronbHMKa MOrPEeLHOCTN HaxodsT BepHOe MeCTO CcydHa, Kak
yKa3blBanocb Bbille. CHMUMAT C KapTbl KOOPAMHATLI 0OCEPBOBAHHOrO MecTa, a Takke HanpaBlieHue U
HeBA3KY. OTW JaHHble 3anucbiBaloT B CydoBon XypHan. Crnocob onpegeneHus mecrta cygHa no Tpewm
neneHram siBNAETCA O4HMM M3 Haubornee TOYHbIX B CyJ0BOXAEHMWN.

Puc. 43, Onpepenente MeCTa N0 GBYM FOPHIONTAILINM Yr1aM

OMNPEAOENEHMWE MECTA CYOHA NO ABYM TOPU3OHTAJIbHbLIM YITIAM. Ecnn Ha Bepery umetotcst
Tpn opueHtupa A, B n C (cm. puc. 43), To ¢ cygHa moryT ObiTb OLHOBPEMEHHO W3MEpPEHbl OBa
ropmM3oHTarnbHbIX yrna: a - mexagy opueHtnpamm A n B n e - mexxgy B n C. B pesynbTtaTe 6yayT nonyyeHsb!
ABE OKPY>XKHOCTM - M3ONMHMKN, B OOHOMN N3 TOYEK nepecedeHns KoTopbix (Touka M) HaxoguTcsa cygHo. Ha
NnpakTuKe OKPY)XHOCTWM Ha KapTy HE HaHOCAT, a AN HaxOXAEeHWs MecTa CygHa WCMOMb3ylT KarbKy
(pnc.44). MecTto cygHa nonyyatoT, Aenas B To4ke M HaxuMm KapaHgalom Unn yKor LUPKYMEM.
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Puc, 44, Henoasaosanne xanbku

Puc. 45. Cayyali HeonpeneneHHoctH

Cnyuyaii HeonpeaeneHHocTu. OnpeaenieHne MecTa cyaHa Mo ABYM ropu3OHTanbHbIM yriiam OkasblBaeTcst
HEBO3MOXHbIM, €CNM B MOMEHT MW3MepeHusl YIMoB CyAHO OydeT HaxoouTbCA Ha  OKPYXKHOCTM,
npoxoasiien Yyepes Bce Tpu opueHtupa A, B, C (puc. 45). Cnyyas HeonpeaeneHHoCTU He GyaeT, ecnu
CpeaHViA OPUEHTUP pacronoxeH GnvKe K CyaHy, YeM KpalHWi; Bce TPU OPUEHTMPA pachosiokeHbl Ha
OfHOV NPSIMOA; BCE TPW OPMEHTMPA HAXOOATCA HA OONHAKOBOM PacCTOSAHWUM OT CyAHa.

npaKTI/I‘-IeCKOS BbIMOSIHEHNE. YTNbl Mexay OpUeHTUpamMun, Kak npaBuio, U3IMEPAKT CEKCTaHOM. Yrnbl
Mexay OoOpueHTupamm MOXHO onpeagenmtb W npu nomMmowy Komnaca. Ona atoro B 6bICTpOl7I
nocneagoBaTesibHOCTU GGPYT neneHrm Tpex OpUEeHTUpPOB, a 3aTeM BbIHYUCIAKT pPa3HOCTN MexXay
oTcYHeTaMM CMEeXHbIX KOMMAacCHbIX NMefneHroB: 1IeBoro u cpeaHero, cpegHero 1 npaBoro OpUeHTUpoOB. OTuMm
npnemMom nosb3yrTCcA, B HaCTHOCTU, eClii nonpaBKa KoMnaca HeHaaeXXHa.

Onpep,eneHwe MecCTa cyaHa no ABYM TOPU3OHTallbHbIM YyrinamMm OTHOCUTCA K 4uUciy Hanbonee TOYHbIX
BM3yarlibHbIX crnocobos.

OMNPEAOENEHME MECTA CYOHA MO MENEHIY U TOPU3OHTAIIbHOMY YIINY. 3tor npuem
ABNSeTCA pasHOBMAHOCTbIO cnocoba onpegeneHus mecta cyaHa no AByM neneHram. Ero npumensior,
Korga oavH M3 ABYX OPUMEHTUPOB noyemy-nmbo He BuAeH HabnogaTtento, pacnosioeHHOMY Y KoMnaca,
HanpuMmep, 3aKkpbIT HaaCTponkon. B atom cnyyae nsamepeHusi obbl4HO MpoBOAAT ABa HabniogaTens.
MepBbI pacnonaraeTca Tak, 4Tobbl BUAeTb oba opueHTMpa, BTOPOM Haxooutcsd y komnaca. lepBbin
HabnogaTenb CEKCTaHOM M3MepSieT rOPU3OHTarnbHbIN Yron Mexay opueHTupamMu, a BTOpor No KomaHae,
nogaBaeMoln B MOMEHT nsMepeHns yrna, 6epet neneHr. OgHoBpemMeHHO 3amevatoT Bpems u on. OTcuer
KOMMacHoro neneHra ucrnpasnsoT AMK. [N nony4eHuss UCTMHHOrO NerneHra Ha BTOPOW OPUEHTUP K
nepBoMy neneHry npubaBnaioT U3MepeHHbIn yron. Yron 6epetcs co 3Hakom nntoc ("+"), ecrnu oH Obin
nU3MepeH BrpaBo OT fIMHUM U3MEPEHHOro MefneHra, u co 3Hakom MuHyc ("-"), ecnu Bneso. MecTo cyaHa
nony4atoT B nepeceveHn IMHUIM OBYX UCTUHHBIX NeneHroB. TOYHOCTb o6cepBauUmm MOXeT ObiTb MpUHATa
paBHOW TOYHOCTW onpeaeneHus Mecta no AByM NneneHram.

ONMPEOENEHUE MECTA CYOHA NO KPKOWUC-NMENEHTY. Ecnu ¢ OBWXKyLLeroca cygHa BUMAEH TOSbKO
OAVH OPWEHTMP, PacCTOsiHME OO0 KOTOpPOro He MoXxeT ObiTb M3MepeHo, TO AN onpegerieHus MecTa
NPUMEHSIOT cnocob Kprorc-neneHra. MNpu 3TOM OPUEHTUP MENEHryT 2 pasa B pasfNyHble MOMEHTHI
BPEMEHW, MECTO CyAHa MOfy4aloT HAa MOMEHT BTOPbIX HabnogeHuin. Ha kapTe cumcnmmo-obcepBoBaHHOE
MecTO 0003Ha4atT TPEYrofbHUKOM.

HabntogeHus, BelYMCNEHMS U NPOKAAKy Npy onpegeneHnun mecTta cyaHa No KprWC-NeneHry BbIMOSHST
B cnegywoweM nopsgke. bepyT nepsbli KOMMACHBIA NENEHr opueHTupa, 3ameyas Bpems u on. Korga
HanpaereHne Ha opueHTup namenHutcst Ha 30-40°, OepyT BTOPOW NENEHr 1 BHOBb 3aMeYatoT BPEMS U OfI.
KomnacHble nerneHrn wucnpasnsioT MonpaBkOM KoMmmnaca WM pacCYMTLIBAOT NPOMAEHHOEe CYAHOM
paccTosiHue MeXay U3aMepeHHbIMU neneHramu. JIMHUM NCTUHHBIX NEeNEHroB NPoKNaabIBaloT Ha kapTe (CMm.
puc. 46). OT TOYkM nepeceyeHnss NepBoro neneHra ¢ nuHuen MK. otknageiBaloT no Kypcy oTpe3ok Sn,
yepes KOHeL, KOTOporo NpoBoAAT MWHUIO, NapannensHy nepsoMy neneHry. B Touke nepeceyeHns 3Toun

121



NMHAM CO BTOPbIM MENEHrOM MOy4alT CUYMCIIMMO-00CEPBOBAaHHOE MECTO CygHa Ha MOMEHT BTOPbIX
HabnogeHun. Ecnn cuncrnieHne NepeHocAaT B MOMYYEHHYO TOYKY, TO CHAMAIOT €€ KOOpAUHATLI, BENTMYNHY
W HarnpaefieHNe HEeBSA3KW, KOTOPble 3anuCbiBalOT B CyAO0BOW XXypHan. Ecnv npu cumcneHnn yyduTbiBanm
apend, To Sn oTknaabiBaoT He no nuHum MK, a no nuHum Nyt cyaHa npu gpewnde (cm. puc.), a npwm
TeYeHUn OTKNaabIBaT SN No NUHUK NYTU NPU TEYEHUN.

P, Aop

Puc. 46. Onpeaenenne wmecra no
Kpwfic- nesenry - Pnre. Kplofic-nejie’r Ha TeueHHH

ToyHOCTb  cuMcnMMo-ob6CepBOBaHHOIO MecTa 3aBUCUT OT  ClyvalHblX OWWMOOK MeneHroBaHus,
COOTBETCTBMS NMPUHATON NONPaBKU KOMMaca ee eNCTBUTENbHOMY 3HAYEHUIO U OT OLWIMOOK cYMCneHus 3a
BpeMS MeXAy MOMEHTaMu B3ATUS MeneHroB. [puyYnHON NosABMEHWs OWKNOOK CHUCHIEHUS] SBMSAOTCS
MOrpeLlHoOCT! B MOKa3aHWsiX KoMnaca W fara, a Takke HEeTOuYHbI yyeT gpenda v Tedyenus. OAns
NOBbILLEHMS TOYHOCTW CTapaloTCA B3ATb BTOPOW NENEHr Kak MOXHO ObiCTpee nocrne nepBoro, 04HaKko He
paHee TOroO MOMEHTa, Korga OH He uameHutcs Ha 30-40°. pu STOM neneHroBaHue BedyT C TakuMm
pacyeToMm, 4ToObl BTOPOW NeneHr opueHTupa obin B3AT BONM3KM ero Tpaeepa3a.

OMPEOENEHUE MECTA CYOHA MO MNEJNEHIY U PACCTOAHUIO.

OnpepeneHne paccTosiHuA OO0 OpueHTUpa. PacctosHue OO OpueHTMpa B HacTosiwee BpeMms, Kak
npaswuno, onpegenstoT ¢ nomowpsto PJIC. B kayecTBe pe3epBHOrO MOXET ObiTb pacCMOTPEH Crnocob
onpeeneHnsa pacctosHUA No BepTUKaNbHOMY Yrny, U3MepeHHOMYy cekctaHoM. OnpefenuTb paccTosiHne
no BepTUKarbHOMY Yriy MOXHO, €CNn 3BECTHa BbICOTa OPUEHTUpPa Ha YpOBHEM MOPSA UMK ero BblcoTa
Hag ocHoBaHuewM. [pegnonoxum, 4To, Haxogsdcb B Todyke M, Habniogatens BUMAUT OPUEHTUP, BbICOTA
kotoporo h Hapg ypoBHem Mops u3BecTHa (cM. puc. 48). N3mepuB BepTUKamnbHbIA Yron a, MOXHO
paccuuMTatb pacctogHue D pgo opueHtupa. [lpu 3TOM BbLICOTOM [Mas3a Habnwogatensa € MOXHO
npeHebpeyb. Torga ns npsmoyronsHoro TpeyroneHuka M'OA nonyyaem:

D =h ctg a.
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Pxuc. Onpeaenenne paccrosuus a0
OPHEHTHpa

Bripaxasi h B MeTpax u D B Munsix, nony4mm:
D =(h /1852) ctg a

Mepen v3mMepeHveM BeEPTUKANbHOIO yrria MOAroTaBMMBAKT CEKCTaH K HabnwogeHusMm, onpegensioT
nonpaeky nHaekca. 13 HaBMraumoHHoOro nocobus BeIGUpatoT BbICOTY OpMEHTMpPA Hag YPOBHEM MOPS UMK
OT OCHOBaHWs. MIamepeHHbI yron NcnpasnsaioT NonpaBko MHAEKCa U MHCTPYMEHTanbHon nonpaskou (t +
s). TOYHOCTb M3MEpPEHNS PaCCTOSHWA paccMmaTpyMBaeMbiM CMocOOOM HeBenuka. Bo3amoxxHble oLnGKM
CBs3aHbl C KONEbaHNAMMN YPOBHS MOPS U 3HAYUTENBHOE yaaneHne opneHTmpa ot 6eperoBown 4yepTbl.

Hrl

Onpenenenne paccTOAHHS MO BLICOTE
npeaMera ¢ NMOMOIUBIO JIHHEHAKH

CyuiectByeT Takke NPOBEPEHHbINA MPaKTMKOW cnocob onpefeneHust pacCTosHMS C NMOMOLLIO LUKOMbHOM
nunHerkun (cMm. puc). Ecnu nsBectHel BoicoTa opmeHTupa H (M), anuHa BbITaHyTOM pyku | (cm) n Bugmumas
BbicOTa opueHTupa hB (cm), Habnogaemas Ha LWwKane NMHENKN Ha BbITAHYTOW pyke, TO pacCTosiHMe OT

cygHa po opueHTtupa D (munn) 6yaeT paBHo:

123



D =H (I/ he) /1852

OnpepeneHne mecta cygHa Mo MerieHry U paccTosiHuio. OTOT cnocob MpUMMEHSsIOT, ecnu ¢ cyaHa
BUAEH TOMNbKO OAMH OPUEHTUP A, paccTosHMEe OO0 KOTOPOro MoXeT OblTb ONpeaeneHo no U3MepEeHHOMY
BepTukansHomy yrny nuéo npu nomowm PJIC. UsonuHuammK, B nepeceyeHun KOTOpbIX MPUHMMAaETCs
06cepBOBaHHOE MECTO, SBMSKOTCA MPOJIOXKEHHAs Ha KapTe JIMHWUS UCTUHHOTO nerneHra opueHtupa AP 1
ayra OKpY>HOCTU (3aceuka), NpoBeAeHHasa paguycoMm, paBHbIM uU3mMepeHHoMy paccTtosHuio d (puc. 49).
Onsi ymeHblleHns ownbkn OT nepemMeLleHnst CygHa NepBbiM U3MEPSIOT BepTuKarbHbIA Yros, a 3aTem
neneHr Ha MoMeHT BpemeHu T. [INs NoBbILWEHUA TOYHOCTM OBcepBaLmm cnenyeT Bblbupatb OpUEHTUP,
pacnonoXeHHbIn 6nuxe K cydHy. Npu yBepeHHOCTM B MPUHSITOM MonpaBke Komnaca obcepBOBaHHOE
MECTO CygHa MOXHO CYMTaTb JOCTATOYHO HaZEXHbIM.

Puc. 49. Onpegeaenne Me-
CTa 1O nNeJeHry H paccros- Onpegeemme Necra no Abyx paccron-
HHEKD HHAM

OnpepneneHne MecTa cyAHa no ABYM PacCTOSIHUAM. AHamorMyHo onpegensieTcss Mecto no ABym
pacctosiHusim. [pu nomowm PJIC, nubo wu3Mepsis CEeKCTaHOM BepTuKarbHble Yrobl, U3MEpPSoT
paccTosiHue [0 OBYX OPUEHTUPOB, MPUYEM MOMEHT BPEMEHU 3aCeKaeTCs Mpu U3MEePEeHUU PacCTOsHUS K
OPWEHTMPY, KOTOPLIMN pacnonoxkeH nog MeHbwum yrnom k [N cygHa, v oTknagblBaloT 3aceyku ayr
OKPYXHOCTEW Ha KapTe, Haxoas WX nepeceyeHne, COOTBETCTBYIOLLEE MECTY CyaHa.

OMNO3HAHME MECTA CYOHA MO NENEHIY B MOMEHT OTKPbITUA OPUEHTUPA, MO NENEHIY
M TNYBUHE. Ono3HaHHOe MecTO B OTNMYMe OT OOCEpPBOBAHHOIO SBMSIETCA OPUEHTUPOBOYHbLIM.
CypoBoautens He AOMMKEH noriaraTbCsl HA HEro B CBOMX pacyeTax, O4HAKO ero HeobxoaMMo NpUHMMaTh
BO BHUMaHue, 0COGEHHO eCrnin OHO HaxoauTcs BnkKe K ONacHOCTU, YEM CHUCTIMMast TOYKa.

OnosHaHve MecTa Mo NerneHry B MOMEHT OTKPbITUSA OpMEeHTMpa NPUMMEHSIIOT Npy nogxoae K 6epery, korga
Ha CcygHe npoAdorkuTenbHoe Bpems He wumenu obcepBaumin. 3abnaroBpemMeHHO pacCyuTbiBalOT
OanbHOCTb BUMOMMOCTU OpUEeHTUpa U BeayT HaﬁﬂIO,D,eHI/Ie B HanpaslieHnn, No KOTOPOMY OH [OOJDKEeH
OTKPbITbCSA. B MOMeHT obHapyxeHns opueHTupa 6epyT ero KOMNacHbI NeneHr, 3amMe4aroT Bpems 1 on.
V|CI'IpaBJ'IeHHbII7I neneHr NpoknaabiBakT Ha KapTe. MecTo CyAHa nony4vyarT Ha NMHUKU nerneHra, oTioXue
Nno HeMy paccuuTaHHOe paccTtosHue. TOYHOCTb OMO3HAHHOrO MecTa BO MHOIOM 3aBMCUT OT COCTOSIHUS
aTtmocgepsbl.
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Puc. Ono3xanMe mecTa 10
nejaeHry ¥ rayGuue

OnosHaHne MecTa CyAaHa MO MeneHry u rnybuHe MPUMEHSsIIoT, eCnyM C CyAHa BWMAEH TOMbKO OAWH
OopuveHTUp, a rmybuHbl B panoHe MnaBaHUA W3MEHSITCH paBHOMEPHO. bepyT KomnacHbii nenexr
OpWveHTUpa U OLHOBPEMEHHO M3MepsT rNybuHy axonotoM. MecTo cygHa nmony4yalT Ha nepecevyeHun
NNHUM NCMNPABIIEHHOTO NereHra ¢ 0Tpe3koM n306aTbl, COOTBETCTBYIOLLEN M3MEPEHHOW rnybuHe. M3obaty
HaHOCAT, OPUEHTUPYACH Ha OTMETKM rMybuH Ha kapTe. TOYHOCTb OMO3HAHHOIO MecTa byaeT Tem Bbllle,
YyeM paBHOMEpHee 1 6nnxke ogHa K Apyron nsobarhbl.

NMPOPABOTKA NMEPEXO[A.

NOABOP KAPT, PYKOBOACTB U NMOCOBUN ONSA NNMABAHUSA. MpopaboTka nepexoaa sBnsietca
BaXKHEWLLEel YacTblo LUTYpMaHCKOW MoAroTOBKM K peicy. Ee BbINOMHAWOT 3abnaroBpeMeHHO B MOPTY
nonyyeHuss percoBoro 3agaHus. NpopaboTka nepexofa BkntodaeT B cebs nogbop kapT, pyKOBOACTB U
nocobuii Ans nnaBaHWsl, MX KOPPEKTYPY, U3yyeHue pairioHa nraBaHusi, B TOM 4YMClie HaBWUraLMOHHOW,
rMOPOMETEOPONOrMYECKO U MUHHOW OGCTaHOBKW, BbLIGOP NYTWM W BbINOMHEHWE MNpeaBapuTENbHOM
MpOKaaKm.

MopGop kapT Ha nepexon AernaeT KanutaH Unv WwTypMaH no pasgeny "KapTbl" OTKOppPEeKTMPOBAHHOIO
Katanora kapT n kHur. Co cbopHoro nucta BblGupaloT COOpHbIA NUCT, OXBaTblBaOWMIA BECb PanoH
nnaeaHuWs, BKMOYas NopTbl 0TXo4a M npuxoda. HameualoT kapaHgalwom mapLupyT nepexoga oT nopta
oTXoda 4O mopTa NpyxoAa U BbINMUCLIBAOT HOMEpa KapT, Yepe3 pamMKu KOTOpbIX npoxoauT mapuwpyt. Co
cbopHOro nucTa reHeparnbHbIX KapT NogbupaloT reHeparnbHyo kapTy nepexoga. Kpome HaBUrauMoHHbIX
kapT, u3 Karanora BbibnpatoT HoMepa BcrnoMoraTenbHbIX CMPaBOYHBIX U crieuunarnbHbix kapT. Ons 3axona
cydHa B MOpThbl, HA penabl N SKOpHble MecTa noAadupatoT nnaxbl. Mo BeINMCaHHLIM HOMepam oTOmpatoT
KapTbl U3 CYy4OBOM KOMMEKLUN.

Mopn6op Heob6xoauMbIX Ha nepexop PykoBoAcTB M nmocobGui AnNA nnaBaHUsA OCYLLECTBMAsieTCA Mo
cObOpHbLIM NUCTaM 3TUX M3daHui, NomelleHHbIM B KaTtanore kapT u kHur B pasgene "KHurn". Ecnn kakmx-
nmbo KapT MnM Nocobuid, HYXHbIX B AaHHOM peice, B CYAOBOW KOIMEKUMM HE UMEETCs, UX cnegyet
nonyunte B BOPHK (6a3oBble aneKkTpopaaMoHaBUrauMoHHbIE KaMepbl) MOPCKOro napoxoactea. Bce
nogobpaHHble Ha nepexon KapTbl M NOCOOUS KOPPEKTUPYIT Ha [eHb BbIXO4a B MOPE C Y4eTOM
nocnegHux seinyckos UM N'YHuUO MO (M3BeleHne MopennaBatensam [(NaBHOe YnpasneHne Hasuraumm
N okeaHorpadum MuH.000pOHBI), KoTopble gononydatT B BOPHK nnm nHcnekumm nopToBoro Hagsopa
BMECTE C nporHo3om norogpl. OToOpaHHbIE HaBUraUMOHHbIE KapTbl YKMaAblBalOT B BEPXHME SLLUKK
LUTYPMAHCKOro CTOMa NMLEBON CTOPOHOM BBEPX B TOM MOpsiAKe, B KakOM MMM GygoyT nonb3oBaThCs B
pence. lNepBbiM CBEpXy yKNagbiBalOT NiaH MopTa OTXO4a, 3aTeM reHeparnbHYyl KapTy Ha panioH
nepexofa, NyTeBble KapTbl U, HAKOHEL,, NIIaH nopTta npuxoga. Jloummn n JONoNHEHNST K HUM, KHUMKM "OrHm u
3Hakn", PTCHO, HacTtaBneHuss pns nnaeaHusi, Tabnuubl ¥ ApyrMe u3gaHus, KOTopble MOryT
NoHagobuUTLCS B PENCE, XPaHST Ha NOJIKE Y LUTYPMaHCKOro ctona.

W3YYEHUE PAUOHA NINABAHUSA, BbIBOP NYTU U NPEOABAPUTENBHASA NPOKNALKA. /3yueHue
palioHa nnaBaHus HeobxoauMo Ansi Bbibopa 6e30MacHOro M BbIFOAHOMO NMyTW cyaHa. [pu 3TOM HyXHO
Mony4nTb sICHOe mNpeacTaBreHVe o6 YCMOBUsIX NilaBaHWsi B paloHe nepexoga. [Ons aTtoro no
OTKOPPEKTUPOBaHHLIM KapTamM W PykoBoacTBam BblOMpalOT CBedeHWMs] O Takux HaBUraLMOHHO-
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reorpadmyecknx OCOBEHHOCTAX, Kak penbed MOPCKOrO AHa, XapakTtep W3MeHeHus rnybwuH,
HaBWrauMOHHbIE OMacHOCTM U UX OrpaxaeHwe, Y3KocTW, nopTel-ybexuwa u 1. 4. MNo nouun, atnacam u
cneuvanbHbIM  KapTaMm  M3yyalT  rMgpoOMEeTeoporiorMyeckuii  pexmMm BO  BpeMs  nepexoga:
npeobnagarLime BeTpbl, BEPOATHOCTb TYMaHOB, BO3MOXHOCTb BCTPeUM CO MbAamMu, XapakTep Te4YeHWUN.
Mpy 3TOM yu4nTbIBAKOT MPOrHO3 MOroAbl N0 pawoHy nnaBaHus. M3yyaloT Takke o6baBrneHns 06 onacHbIX
OT MVH parioHax 1 hapeaTepax AN NnaBaHWsA B HUX, O PEXUMHbIX panoHax, PEKOMEeHAOBaHHbIX NyTAX 1
cucTemax pasgeneHus ABvxkeHus cynos, nybnukyemolie B Boinycke Ne 1 M. YcTaHaBnmBaloT NOPSAOK U
pexum paboTbl paguocTaHUuin, nepegarowmx rugpometeoponoruyeckne coobueHms, HABAPEA, TMPUT
n HABUI.

B pesynbTaTe TWATENbHOrO W3y4YeHMs panioHa MfaBaHUSA CcygoBOAUTENb MoflydaeT Heobxoaumble
AaHHble Ansa Bblbopa HauBbIrogHENLWero NyTn Ha nepexoge. Ero HamevalT ¢ y4eToMm pekomeHaaum ans
nnaBaHMs NO ONTMManbHbIM MYTAM M MPOKNaAbIBalOT NO reHepanbHom kapte. 1o nponoxeHHoMmy
MapLIpyTy BbIOENAT 30Hbl BEPOATHOrO MOHWXKEHUS BUMAMMOCTW, LUTOPMOB, MOSABMNEHWUS InbAa W
HaMe4alT Mepbl N0 NPEOAONEHUI0 3TUX ABMEHUN. PaccunTbiBalOT NPOTSKEHHOCTL NiiaBaHUs Mo NUHUK
nyTU 1N NPOAOCIHKNTENBHOCTb pelica.

Cnepytowum atanom npopaboTku nepexopa SBNSETCA npeABapuTenbHas Npoknagka, BbiNoMHAeMas
Ha NyTeBbIX M YacTHbIX KapTax M MnaHax, Ha KOTopbix OyaeT BEeCTUCb B peunce WCNONHUTerbHas
npoknagka. Kypcel cygHa AOrmKkHbl BbiTb MPONOXEHbI M3 pacdeTa obecrneyeHns nnaBaHUs He MeHee Yyem
B TeyeHue ABYX CYTOK. B ganbHevriwem npeaBapuTenbHYlO NPOKnagky NpoAormkalrT Ha nepexoge. B
npouecce NpeaBapuUTENbHON NPOKNaakn peKoOMeHAYEeTCS NPOU3BECTN MOABEM MYTEBbLIX U YACTHBIX KapT U
nnaHoB. [Nogbem KapTbl 3akno4aeTcs B BblAENEHWM Ha HEW OMacHOCTEW, NMpoBedeHUMN orpaxkgaroLlen
n3o06atbl, HAHECEHUN Ha KapTy rpaHuL, CEKTOPOB OrHel MasikoB, MX OaribHOCTU BUAMMOCTU C y4eTOM
CBOeN BbICOThI rfa3a u T. A. MarHMTHOe CKNoHeHWe Nno Bcemy MnyTu CygHa NpUBOAAT K rogy nnaBaHus v
HaAnNuMCbIBalOT KapaHOALOM ero 3HadeHvue y MepuamaHoB Nog BepxXHeW ropu3oHTarnbHon pamkon. Mpu
nnaeaHnM BONM3M OeperoB TOYKM MOBOpPOTA HAa HOBble Kypcbl crnegyeT BbibupaTb MO MNeneHram
opuveHTUpoB. [Ind panoHoOB C NPUAMBO-OTNIMBHBIMU SABEHUAMW PEKOMEHAYETCA 3apaHee paccynTbiBaTb
BPEMS HaCTYMMEeHUs NONHOM U Marnow Bod, CMEHbl HanpaBneHU TeYEeHU, a Takke nonpaskun rmybuH Ans
NMOPTOB M SIKOPHbIX CTOSIHOK. Ha kaxaom yyacTke nogbupaloT opueHTupbl, obecneunsatowime Hanbonee
HagexHoe onpegeneHne mecra cygHa.

Ocoboe BHUMaHWe yaenstoT BbINOMHEHUIO NPeABapPUTENbHOW NPOKNaAKU ANst NnaBaHUS B CTECHEHHbIX
paloHax M Ha noaxogax K nmoptam. B uacTHocTW, npu npoknagke KypcoB y4uuTblBalOT TpeboBaHus
MECTHbIX MpaBusl, NOLUIA, YCTaHOBIEHHbIE CUCTEMbI pPasfeneHnst ABUXEHUS, NPUHMMAOT BO BHUMaHWe
nonpaeku Ha TeyeHue. JIMHUK KypCOB MPOKNaabiBalT Ha 6€30NMacHOM pacCTOsiHUM OT MPEnsATCTBUNA, Ha
HUX OTMEYalT TOYKM Hayana M KOHUa MOBOPOTOB; MPOBOASAT JIMHUM MOBOPOTHbLIX MENIEHTOB Ha
BblOpaHHbIE OPUEHTUPLI. TaM, rae NMMHUKM KypcoB NMPOXoasiT GRM3KO OT OMacHOCTEW, Ha KapTbl HAHOCST
orpaxgarolime MU3ONUHUK: OYrM ONacHbIX PACCTOSHUA W YrMOB, NIMHUM OMacHbIX NeneHroB. Ha nuHum
KYPCOB HaanMCbIBAOT UX UCTMHHbIE 3HAYEHUs. MI3aMepsiloT nnaBaHue Mo KaXkaomy Kypcy W no nyTeBow
CKOPOCTW onpefensitoT BpeMs crieqoBaHusi no HUM. C matepuanamu npopaboTky nepexona 3HaKoMUTCs
BECb LUTYPMaHCKMI COCTaB cyaHa.

NNABAHUE NPU OrPAHUMYEHHOW BUOAMMOCTU U B CTECHEHHbLIX YCNOBUAX. Manas
BUOMMOCTb MOXET BO3HMKHYTb 13-3a 0CaZKOB, Mypru, TymaHa 1 COCTaBNSATb OT HECKOSBbKNX KabenbToBbIX
no 20-40 M. B TymaHe CTaHOBATCA HEBMAMMbI OrHWM MasikoB, 3HaKOB, CyAOB W Jpyrune cpencrtsa
HaBUraumMoHHoro obecneveHusi. MoBbiWaeTCsa BEPOSATHOCTb CTOMKHOBEHMS C ApyruMu cygamu. [pu
nnaBaHMM B MeNTIKOBOAHOM palioHe BO3HMKAEeT OMacHOCTb Nocaakn IXTbl HA Menb.

Mpu nepBbIX NPU3HaKax CHMKEHUS BUAUMOCTMU 1 MOSIBIIEHUSI TYMaHa KanuTaH SXTbl JOIDKEH HAO4EeXHO
onpefenuTb CBOE MECTO M MpU HeobXoOUMOCTU WM3MEHUTb Kypc, 4Tobbl 0Gecneuntb GesonacHoe
nnaBaHve B TyMaHe UMM CTaTb Ha SKOPb B panioHe, yaaneHHOM OT pPeKoOMeHAOBaHHbIX KYypCOB CYOOB.
CuucneHve Nyt B TymaHe JOIMKHO BECTUCH OCOOEHHO TLlATENbHO, C Y4ETOM nonpaBok Npubopos, a npu
HeobxoomMMocTn aperda n TeyeHusl. YdyacTme B 3TOM M KOHTPOSb KanuTaHa siXTbl obsi3aTenbHbl. B
OTCYTCTBME fara MNepuOAMNYECKUN (€Xe4aCcHO) M3MEepPSItoT CKOPOCTb XOAa, YTOObl yy4uTbiBaTb €e npu
cumcneHmn. HeobxooumMo MOCTOSAHHO KOHTpONMpoBaTbh CBoe MecTo no GPS m kak OononHUTEnNbHbIN
KOHTPOSb MCMONb30BaTh 3XOJSIOT, CBepss rMyOuHY C TakoBOoW Ha kapTe. Ecnm ectb pagmonokaTop -
AepXXaTb ero BKITHOYEHHbIM, KOHTPONMPYSI NPOCTPAHCTBO BOKPYT SXThI.

Kpowme Toro, npu nnaBaHum B yCrIOBMSIX Marion BUAMMOCTU BKIIOYAIOT XO40BbIE OTHW, AepXaT y pyneBoro
HaroTtoBe MOLWHbIA OHapb, pakeTHUUy c Oenon 3Be3gon U hanbwiderepbl, nogHUMaOT
pPaavonoKaLUMOHHBIN OTpaXaTenb, FOTOBAT K OTAaYe SKOpb U AalT TymMaHHble curHanbl cornacHo MrCcC.
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OpHOBpPEMEHHO BLICTABMAKT BNEepéAcMOTPSLIEro Ans HabnogeHWst U NPOCHyLIMBAHUS TyMaHHbIX
CUrHarnoB Cy[oB M CPeAcTB orpaxaeHus. Ha sixte cobniogaeTcs TuwmnHa. Ecnv kanutaH sXTbl HEe YBEpeH
B 6e3onacHOCTU NnaeaHusl, TO Heo6XoaNMO, Korga BO3MOXKHO, 0TAAaTb SKOPb U OTCTOATLCSA 40 YTOUYHEHUS
obcTaHoBKN.

K cTeCHEHHbIM yCnoBMSIM OTHOCAT y4yacTku nnasaHusi BOnNu3n Geperos, OCTPOBOB, HaBUraLMOHHbIX
onacHocTen. 3To MOryT ObiTb MPOMMBEI, LWXEPbI, KAaHarbl U gpyrne y3kocTu. [py nnaBaHUM B CTECHEHHbIX
parioHax MNoNb3yHTCA KapTamu KpynHbiXx MacwTtaboB. [pegBapuTenbHO TwaTenbHO M3y4aloT pawioH
NPeacTosLLEero nnaBaHusl, HaBWrauWOHHYID ODCTaAHOBKY B HeM, CUCTeMy orpaxgeHus (6eperosoro u
nnaey4ero), noabvpaloT BeayliMe W CeKyliMe MOBOPOTHbIE CTBOPbI M MeCTa BO3MOXHbIX SIKOPHbIX
ctosiHok. CnegyeT MOMHWUTb, YTO B Y3KOCTSIX MOBBLILIAETCS OMACHOCTb CTOJIKHOBEHUS, OCOOEHHO Ha
cTBOpax M hapBaTepax C aKTMBHbIM OBWXEHMEM CcyaoB M kopabnen. lNpu Hanuuum gBuratens Takue
y4acTKu1 NpoxXoadaT nog MOTOPOM.

Mpy npoxode CTECHEHHbIX PaloHOB MECTHOCTb MOCTOSIHHO CrMYalT € KapTow. FXTy BegyT Mo
paccuutaHHoMmy KK, onpepensii MecTto kak MefneHroBaHuMeM, Tak W Ha [na3 npu npoxoge B
HernocpeaCcTBEHHON GnM30CTM OT OMO3HAHHOrO nraByyero 3Haka. OnosHaBasi MMeloLMecs Ha kapTe
OPWEHTMPLI - OCTPOBA, MbIChl, 3HAKW OrpaXXAeHUsi, 3amedaloT BpeMs (MpU Hanmuuuu - U nar), genawoT
KapaHZalloM NoOMeTKU Ha kapTe U B BrokHOTe, OAHOBPEMEHHO BbIGUPAIOT C KapThbl OPUEHTUPLI, KOTOPbIE
[OJDKHbI OTKPbLITbCS, M ULLYT UX B COOTBETCTBYIOLLEM HanpasneHun. Bpems n mMecTo Bcex NMoBOpOTOB
OTMeYalT KapaH4alloM Ha KapTe W 3anvcbiBaloT B GMOKHOT, aHanu3vpysi pacxoxaeHne pacyeTHbIX U
haKkTUYecknx JaHHbIX. Ecnv ecTb nar, cpaBHWBAOT NPOXOAMMbIE MeEXAY 3HAKaMW PacCTOsIHWS Mo nary u
no kapTte. Mo Mepe HeOBXOAMMOCTU HYXKHO NPOBEPATL FMYyBVHY NOTOM WU 3XONOTOM.

Hago noMHUTb, YTO cheno nomaraTbCA Ha MOMOXEHMEe MMaBy4YMX 3HAKOB HEmMb3sl, HYXHO
MOACTPAax0BbIBATb UX KOHTPOMbHLIMY MEefneHramu, HanpumMep, Npu Kaxaom nosopoTte. [na obecneyeHus
6e30MacHOCTM MnaBaHWs B Y3KOCTAX Hepeako MNPUMEHSIIOT METOA OrpaHUYMUTENbHbIX (OMacHbIX)
M30NMHMIA. Yalle NpYMEeHSIIOT orpaHUuYUTEnNbHbIA NeneHr. [ns 3Toro oT XOpowo BMAMMONO OpueHTMpa
NPOBOAAT Ha KapTe JIMHWI0 MereHra, orpaHMYMBaloLLyto ornacHocTb (puc. 86). Mpu npoxoge MUMO 3ToiA
OMacHOCTM crneasiT, YToObl MENEHrN Ha 3TOT OPUEHTUP Gbinn Gorblie (MeHbLLEe) OrpaXkaatoLLero neseHra.

Puc, 86. Orpamgaowmne (oDacwme) HI0NHUEH

Wl — gnacHwit  medeAr, P — rOpHaoETaacpeil  yroa onainocTH] ONachos paccTOoOAEAR (D} B EepTARARLNLA ool
onacneeTH (@)

CY[IOBOW XXYPHAN U ErO BEOEHMUE. CynoBon xypHan - eQMHCTBEHHbIN oduLmManbHbIA AOKYMEHT Ha
AXTe B NnaBaHuMW. B HeM oTpaxalT BCe HaBUraLMOHHbIE U METEOPOSIOrMYecKNe SMeMEHThbI MiaBaHus,
BHeELLHeN 00CTaHOBKMN U pexuma. B noxogax BegyT ero HeMpepbIBHO C MOMEHTA MpUbLITUS SKMnaxa Ha
AXTY nepepn BbIXOAOM M OO0 OKOHYaHMs nnaBaHus. B criyyae rmbenu cygHa KanuTaH OOJDKEH MPUHATH
Mepbl K COXPaHEHMIO XXypHana.
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Ha TWTyrnbHOM nucTe XypHamna MuLyYT HasBaHWe AXTbl, SXT-ky6, NOpT MpUNUCKM M AaTbl Hayana wu
OKOHYaHWs BedeHus >xypHana. Crefylolwme HecKonbKO JMCTOB cofepaT b6raHkM  pasniuyHbIX
HaBWraumnoHHbIX Tabnuu v rpadmkoB. Cpean HUX: Tabnuubl 1 rpaduk geBnaumm, Tabnuua onpeneneHus
ckopocT no 6ase wunu cnocobom "ronnaHackoro nara", momnpaeku nara, Tabnuua 3HauveHwui yrros

apenda.

3anucy B CyQoOBOM KypHane fenaeT BaxTeHHbI HavalbHUK - OH CTaBMT B HEM CBOM MOAMWCK Mpu
npueme n cgave BaxTbl. KanutaH sIXTbl HECET OTBETCTBEHHOCTb 38 CBOEBPEMEHHOE U UcYeprbiBatoLLee
3anonHeHve Bcex rpad XypHana.

C Havariom nnaBaHusa Ha NepBOW CTpaHWULe B BEPXHEN CTPOKe MULLYT HasBaHME MyHKTa oTxoda, AaTy u
Mecsl. 3aTeM BpeMmsi CHATUSI C SIKOpsl W LUBapTOB, Leflb M MapLlipyT MiaBaHUs COCTaB 3KuMnaxa C
yKasaHWeM [OJDKHOCTEN, AaHHble O BEeTpe, BOSIHEHWMW, BUAMMOCTM M MOCTaBMNEHHbIX napycax nmbo o
BKITIOYEHUW OBUraTensl U 3BOMIOLMSX SXTbl MPU BbIXOAE M3 raBaHW. [lanee Ha ToW e NpaBoi CTpaHuue
AOJDKHbI MATW 3anucy O MPOXOXAEHUM (hapBaTepoB U TpaBep3oB, BeX, OyeB, 3HAKOB C yKasaHWeM Mx
Ha3BaHWIA, paccTosHUI 1 GopTa NPOXOXKAEeHWs 3HaKOB (MpaBblli, NeBbIl), a Takke criegyloLlne CBeAeHUS:

e  KypCbl OTHOCUTENBHO BETPA M KOMMNACHOro MepuanaHa n Ux MU3MeHeHue;

e MpOXoXxaeHune cTBOpOB C ykaszaHnem KI1 ctBopa n ﬂMK;

e crnocobbl obcepBauun C ykasaHMeM OOBEKTOB HaAGNIOOEHWN, 3HaYeHWe W3MEePEHHbIX
HaBUraUMOHHbIX MapamMeTpoB M MonpaBok NpuOOpOB, BEMMYMHA W HamNpaBlieHWE HEBSI3KY,
CyXOeHMe O HEeN 1 peLLeHne O NPUHATMM B pacyeT nonyyYyeHHon obcepeauny;

e 3HAYeHUe OTAENbHbIX N3MEPEHHbIX HABUraLMOHHbLIX NapamMeTPOB Ha OPUEHTUPLI N UX HA3BaHWE;

e paboTa c napycamu (CcmeHa, pucneHue, yoopka u T. n.); - U3MEHEHWE HanpaBfeHuUs U CUrbl
BeTpa, BOSIHEHUS, BUONMOCTMH;

e MOMEHTbI Hayana u OKOHYaHUa ydyeTa gpenda ¢ ykazaHMeM 3Haka 1 BENMYMHBI yrna a;

MOMEHTbI Ha4Yana u OKOHYaHWsi y4eTa CHOCa OT TEYEHUs C yKa3aHWeM HanpaBlieHWs U BENUYUHBI

BEKTOpA TEYEHUS, a TaKke 3HaKka U BeNnnyuHbl yrna b;

pes3ynbTaThl U3MEepPEHNs CKOPOCTM XOAa C yKazaHmeM cnocoba nsmepeHms;

BpeMs BXOXXAEHUS B MOMOCY TyMaHa W NpUHATbIE Mepbl;

nofgaya TyMaHHbIX CUrHasoB.;

BKITHOYEHWNE XOA4O0BbIX OTHEMN;

cynoBble paboThl;

BPEMS U MECTO JOCMOTPaA SIXTbl KOPabNsiMM NOrpaHBONCK;

criyyanm HeCOOTBETCTBMS HABUraLMOHHOIO OrpaXX4eHWsi B pavioHe MnaBaHus OaHHbIM KapT U

noco6un;

KacaHue rpyHTa, nocagka Ha Mefb U CHSTUE C Hee;

aBapuun, NOSIOMKN paHroyTa, YacTen kopnyca, npnbopoB, cnyyam paspbiBa NapycoB, Takenaxa u

yTpaTbl UMYLLLECTBA;

crnyyam nepexofa Ha Opyrylo KapTy C yKazaHWeM KOOpAMHAT TOYKU Nepexoaa;

BXO[ B CTECHEHHbIN panoH, raBaHb, KaHar,

cnyck Ha Bogy pabo4yero Tysuka 1 NogbeM €ero;

NMocTaHoOBKa Ha SIKOpb, rMyOWHA W TPYHT B panioHe OTOayM SKOps, AMMHA BbITPaBIIEHHOMO

SIKOPHOrO KaHaTa, KOMMNacHble NeneHrn Ha 6eperoBble OPUEHTUPLI U T. 4.

Bce 3anucm Ha npaBoﬁ CTpaHuue XypHarna npuBA3biBalOT KO BpeMeHW, a ecnu ecCcTb nar, 3anvucu
HaBUrauMoHHbIX 311IEMEHTOB coAepXaT TakKke OTCHeThl Nara.

JleBas cTpaHuLa XypHana 3anosfiHAeTCs B COOTBETCTBMU C ee rpachamMm Npu KaxkgomM U3MEHEHMU Kypca U
cMeHe BaxTbl. [pu nnaBaHWM B Y3KOCTAX B YCMOBUAX, TPEOYIOLIMX HEMPEpPLIBHOMO WM 4acToro
u3MeHeHus kypca, B rpacde "Kypc" nuwyT "nep" (nepemenHbIn). MNpu Hannuuu nara ero oTcyeT NULLYT B
rpade 3; ecnuv nara HeT, NULLYT CKOPOCTb B y3rax.

MpaBasi 1 neBas CTpaHWULbl CBA3aHbl Mexady coboil Mo BpPeMEeHW, U ecni odHa M3 HUX 3arofiHeHa
MOJIHOCTbIO, TO HA OCTaBLUeMCs CBOGOAHOM MecTe ApYroi CTpaHulbl NPocTaBnsaoT "3aT" U crneayolime
3anucy NPoAoMKalT Ha HOBbIX CTPaHULaXx.

Bo BpemMA BaxTbl 3anncm 4acTto BeaytT B YEpPHOBOM OnoKHOTE, a 3aTeM K caaye BaxTbl NepeHoCcAT Ux B
Cyﬂ,OBOI7I XypHan. Mo OKOHYaHMK KaXOoro nepexoga KanmtaH AXThbl (LIJTpraH) 3anncbiBaeT Ha nesBom
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CTpaHuLe npoiaeHHoe 3a BpeMsi nepexona paccTosiHue Mo reHepanbHOMY Kypcy U hakTUyYeckoe YnUCo
XOZ0BbIX YacoB (C y4eTOM NaBMPOBKM), CPEAHIO CKOPOCTL MO reHeparnbHOMY Kypcy ¥ No NPOoKnaake.

Bce 3anucu B cynoBoM XypHane AenawT akkypaTHO NPocTbiM kapaHaawwoM. CTupaTb OLMOOYHbIE
3anucu 3anpewaetca. OWnbkM B 3anncax 3a4epKMBalOT TOHKOM NMHMEN, 3aKmno4valoT B CKOBKM, aenatT
CHOCKY "3a4epKkHyTO", 1 BeQyLLUNA XXYpHan CTaBuUT CBOK NOAMNUCH.

ECIN AXTA HA NEPEXOAE NULUUNACDH NPUBOPOB...

Ha cerogHawHun geHb, cuctembl GPS ctanu gocTtynHee M [elleBne CeKCTaHoB, He roBops yxe o6
ynobcTee nonb3oBaHusa umun. lNogkynaeTt TOYHOCTb Npubopa, obunue BolAaBaeMbiX AaHHbIX U TOTOBHOCTb
K pabote B nioboe Bpemsi CyTOK npu nobbiXx MeTeoycnosusax. [pu aTom, WTypmaHckaa pabota obbI4HO
CBOAMTCS K NMaHUPOBAHUIO nepexofa W, B mnpolecce ero, rpamyeckomy HaHeCceHU onpeaenéHHbIX
npubopom TOYeK Ha KapTy, ANs BU3yanbHOrO0 KOHTPOMS WMCTMHHOMO MOJIOXKEHUS CyaHa OTHOCUTENbHO
NVMHUM TeHepanbHOro Kypca. Takas npakTuka NpuHATa Aaxe Ha OonbluMX KOMMEpYeckux cyaax, He
roBops y»xe o Axtax. [1py aTom Ha sixTax obbl4HO He yTpyxaakT cebs onpegeneHnemMm gesvauun - Begb
npu BegeHumn axTbl Ha gucnnee GPS Bcerga otpaswntcst abCOMOTHOE 3HAYEHWE PaCXOXAEHWsI Kypca
AXTbl M MYTEBOrO YINa, N 3T0 3HAa4YeHWe cpasy KOMMNEHCUPYETCA COOTBETCTBYIOLLEN KOMaHOO0W pPyneBoMy.

OpHako, Yem CroXHee CUCTeMA, TeM BbIlIE BEPOSITHOCTb TOro, YTo cbou B ee paboTe OKaxyTcst
He3ameuyeHHbIMU.  CyllecTBEHHOE [ecTabunuavpylollee BrnusiHie Ha  paboTy  3MEeKTPOHHOW
HaBUraLMOHHOW annapaTypbl OKa3biBalOT MHOrMe akTopbl: KonebaHusi NUTALWMX HanpsbKeHWi,
MOBbILLEHHASA BIAXHOCTb, FPO3bl, MOMSIPHbIE CUSIHWS, MarHUTHble Bypu, cbon B Npueme curHarnos u3-3a
MOBPEXAEHUA aHTEHHbI. B MCKMIOUMTENBHBIX CryyYasix Bce Mpvbopbl, BKIOYasi komnac, NpocTo MoryT
BbINTU K3 cTposi. W BOT K TakoMmy MOBOPOTY COGLITWIA CyooOBOAWTENb YACTEHBKO OKa3blBAETCS
NCUXONOTMYECKU HE FOTOB.

WNTak, B pe3ynbTaTte yYHUKaNbHOro COMETaHUs NPUPOOHbIX KaTaknM3MoB M YernoBeveckux ownbok (ganee
"UIM" - ypesBbIYaHOro NPOMCLLECTBUS), IXTa NULLIMIIACch YacTy (Mnu gaxe Bcex) npubopos. Yto genatb?

OcHOBHOE NMpaBuNo - He TepsANTe CNOKOUCTBUsA. Katactpodbl HE NPOM30LLIIO, BCEro-HaABCEro y Bac
HECKOJIbKO qoy6aBMn00b cpeactB opueHTaumn. HO OCTABLUMXCA BIMOJIHE JOCTATOYHO [OJ1A
BE3ABAPUNHOIO OKOHYAHUA NMEPEXOOA!

I'Ipe>+<,£|,e BCEro, npoaHanM3Mpy|7|Te BCe€ [JaHHbl€, KOTOPbIMW Bbl pacnonaraeTte, a MMEHHO!:

e  KCMPaBHOCTb KypcoykasaTtens;
e  TeKyllee MecCTOrNOoSIoXXeHNe U TOYHOCTb ero onpeaeneHus:;
e paccTosiHMe OO NyHKTa NPUOLITUS U CINIOXHOCTb HAaBUraLMOHHON 0GCTaHOBKM MO XOAY.

1. Kypcoyka3satenb. [10 NpUHATBIM Ha OaHHbLIA MOMEHT HOpMaM CHabXeHus SXTbl Ha GOpPTY AOIMKHO
HaxoguTbCa 2 KomMmaca W KpalHe ManoBeposATHO, 4ToObl cpa3y ob6a Bbiwnu u3 ctposd. OpHako
BO3MOXHOCTb TaKOro coObITUS He wucknouveHa. Hago neyb Ha nobonm Kypc, BblAepxuBas ero no
KOMAyHYMKam wmnvM ApyruMm ygobGHbIM AN pyneBoro ykasaTenam, u npoHabniogante 3a nokasaHusmu
komnacoB (koMmnaca). B pesynbrate BM3yanbHON NPOBEPKM Bbl MOXETE YCTAHOBUTbL OAHO U3 TPEX:

e a)KoMnachbl Lenbl 1, Cyas N0 MOEHTUYHOCTY NoKa3aHWi, UCNpaBHbI;

e b) pabotaet (cyas no ctabunbHOCTV NOKa3aHW U YBEPEHHOTO OTCMEXMBAHUA MaHEBPOB SXTbI)
OVH KOMIMAac, HO TOYHOCTb €ro NokasaHwui Noga COMHEHUEM;

e C) KOoMnackl He paboTatloT (pasmarHudeHbl, pasbuTbl, yTeEPsIHbI U T.0.).

2. Tekywee mMecTononoxeHue. HaHecute Ha kapTy nocrnegHee onpefenédHoe no GPS, nubo gpyrum
HaaExHbIM cnocobom, mecto. CaenanTte rpadnyeckyto NPoKNaaky OT HE€ A0 TOYKM Ballero HaxoXaeHus
Ha OaHHbI MOMeHT. OueHuTe paguyc BO3MOXHOW MOrpeLlHoCTU U MPoOvYepTUTE 3TUM PaguMycoM Kpyr
BalLIero MecTOoMNONOXeHMS.

3. Mo kapTe onpepenvTe KOMNAcHbLIA KYpPC U PAacCTOAHUE OT Ballero MecTOMNOoSIOXKEeHUs1 A0 MyHKTa
HasHayeHusa. OueHWTe, HACKOSIbKO OMaceH B HaBUrauMOHHOM OTHOLIEHUWM MyTb - Menu, pudbl,
3aToHyBlUME Kopabnu u T.n. MNMocMoTpuTe Ha KapTe M MO NOUMWM PacroriokeHve B BalleM panoHe
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GonbLUMX MOPTOB M OXUBMIEHHBIX MOPCKMX MyTel (Mpoxoasiime cyda - 3To 3aMevaTeribHble OpUeHTUpSI,
€CInv 3HaTb OTKyZa U Ky[a OHW HamnpaBsnsoTces).

4. OpraHusynte npuvemMnemMblii Ans Bac MeTOo4 MW3MEepPEeHUA CKOPOCTU. ITO MOXeT ObiTb
camofenbHbIN nar, No TUny TPaguLMOHHOIO CEKTOPHOrO, UMK e n3mMepeHus cnocobom "no 6ase" (nnm
Xe "ronmaHgckvi nar', T.e. 3a 0a3y MpuHMMaeTca AnvMHa AXTbl U 3aceKkaeTCcd CeKyHAOMEpPOM
NPOXOXAEHMEe LEenkn OT Hoca OO0 KOpMbl, pe3ynbTaT nepecyuTbiBaeTcst B y3nbl). Ecnn npuHumaetcs
pelleHve caenartb pydHOM nar (ero TOYHOCTb ropasfo Bhille, YeM Y "ronnaHgckoro”), To yaobHo 3agaTb
paccTosiHue mexay ABYMS MepHbIMU Mapkamu (T.e. "6a3y" nara) paBHoe 30,88 M. Toraa npoxoxaeHuto
"6a3bl" 3a 60 cekyHa OyaeT cooTBeTcTBOBaTb ckopocTb B 1 y3en, 30 cekyHa - 2 y3na u T1.4. (CM.
Tabnuuy):

Bpewms, CKopoCTb, Bpewms, CKopoCTb, Bpewms, CkopocCTb,
CeKyHAbI. y3nbl. CeKyHAbI. y3nbl. CeKyHAbl. y3nbl.

60 1,0 15 4,0 8,6 7,0

40 15 13,5 4,5 8,0 7,5

30 2,0 12 5,0 7,5 8,0

25 2,5 11 55 7,1 8,5

20 3,0 10 6,0 6,7 9,0

17,5 3,5 9,2 6,5 6,3 9,5

Tenepb Tpe3BO oLeHUTe Bce coGpaHHble AaHHble C TOYKU 3peHusi 6e30MacHOCTU NPOoOOIIKEeHUs
nepexopa ro fnpexHemy mMapLupyTy.

Ecnu komnac y Bac BHe MOAo3peHun (MyHKT 1a), Ha Bawem NyTU HEeT OCOObIX OMacHOCTEN, a MyHKT
BalLero npuxoga ABMSAETCA OXUBIEHHBIM NMOPTOM - MOXETe CMeNo NPoAo/KaTb Nepexod Nno NpexHeMy
nnaHy, Nnpom3soas rpadmyeckyto NPoKNaaky Ha kapTe.

Ecnn nopgxopn k Oepery TpebyeT TOYHOCTM (0OMNME HaBWUraUUOHHBLIX OMACHOCTEW, HE3HaKOMbI
NycTbiHHbIA Beper 1 T.4.) Wunu komnac nog nogospeHueM (MyHKT 1b), To Hago mpogymaTh warn Ans
YTOYHEHWs1 CBOEr0 MeCTOMNONoXeHus no xogy. K npumepy, ecnv Henoganéky oT Ballero reHeparbHOro
Kypca ecTb YETKME OpPUEHTMPLI (BbICTYNalLWmue B MOPE MbICbl, OCBELLEHHbIE OYpPOBbIE BbILLIKW, MAAKN U
T.0.), BEPOSITHO, CTOMUT OTKMOHUTBCA OT Kypca BO MMS BO3MOXHOCTWM BU3yarnbHbIX obcepBauuii.
Bo3MOXHO, CTOUT MPONOXUTbL KYPC HE Ha KOHEYHYI Lenb nepexoga, a Ha ONKHUIA K HeW XOpoLlo
OMNo3HaBaeMbIn OpueHTMp (MOPT, MbIC, Masik U T.4.), U yXKe MOocCne HaaEXHOro ero ornos3HaBaHus UATU
BOONb 6epera B KOHEYHbIV MYHKT, KOHTPONMPYSt MECTO BM3yaribHbIMU onpeaeneHnsiMn. B kaxagom cnydae
NPON3BOAUTCA CKPYMyne3Hbld y4ET BCEX NapamMeTpoB OBMXEHUS U gernaeTcsa rpadudeckas npoknagka, ¢
YY4ETOM BO3MOXHOIO HAKOMMEHUS OLWNOOK CHUCTIEHUS.

Ho ecnu Baw nyTb M306WnyeT HaBUrauUMOHHbIMU OMACHOCTAMW, a Ha sXTe HeT Aaxe Komnaca, To,
BO3MOXHO, €CTb CMbICINT MPOMOXUTb MyTb Ha Onuxkalwwuii nopT ¢ 6Ge3onacHbiM MNOAXOAOM, a TaMm
OTPEMOHTUPOBATL KOMMAc, UMW Xe WMATM B MYyHKT HasHayeHWs B KabOTaXHOM pexume, MNpou3Boas
obcepaauuy no GeperosbiM OpUeHTUpam.
CpepncTtea OpMeHTUPOBaHWS Npu criegoBaHuy 6e3 komnaca:

no HebGeCHbIM CBETUIAM - COrHLE, NonspHas 3B€3aa;

Nno NPOXOAsALWMM Cydam - eCnu OJOCTOBEPHO M3BECTHO HamnpaBlieHWe UX ABWXKEHWS, NCXoas u3
Onnsoctn kpynHeix noptoB (Opecca, WMnbunuyésck, CeBacTonornb), CTpaTermyeckmx nposIMBOB
(Bocdpop, DapaaHennsl, KepyeHckuit), ycTbeB cyaoxoaHbix pek (QyHan, OHenp);

e [0 HarnpaBMeHWo Ha M3BECTHbIE LUMPOKOBELLAaTENbHbIE PAANOCTaHLUN - €CMU TOYHO U3BECTHO UX
mecTtoHaxoxaeHve ("Pagmo Opecchl"). NMpy 9TOM NONb3yoTCH 0O6bIKHOBEHHBLIM TPaH3UCTOPHbLIM
npuemHnkoM. Ero depputoBas aHTeHHa o0nagaeT HanpaBfeHHOW AuarpaMmon npuema.
Makcumym npuema HaxoAMTCA MO MEeprneHAVKYNsSpy K OCUM aHTEHHbl, MUHMMYM - MO OCW.
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MeneHrytoT Ha gnanasoHax CB wnm [B, nocne ono3HaHusa cTaHuuM "NOBAT" HanpaBreHue Ha
Heé N0 MUHUMYMY ClIbIlLUMOCTN.

Wcnonb3yinte BCe 9TU U niobble apyrne npeacTaBMBLUMECS BO3MOXHOCTU AN YTOUHeHus kypca. U, npu
3TOM, cpa3y "npuBa3biBanTE" HYXXHbIN BaM KypC K HamnpaBfeHWo BeTpa M BOMHbl. XOpOLWuWhA pynesou
MOXET BblAEPKMBATb KypC MO KOMAYHYMKAX (Mnu Mo nepeaHewn WKaTopyHe CTakcens) ANnTensHoe BpeMs
M C JOCTaTOYHOW TOYHOCTbLIO, HE XYXEe YeM Mo KomMnacy, ocObeHHO Ha OCTpbIX Kypcax. A cTabunbHOCTb
HanpaBneHusi BeTpa KOHTPONMMPYMTE MO BOJIHE, KOTOpas MHEpPLMOHHa MO ONpeAeneHuto, M BHEe3arHo
WU3MEHMTb HamnpaBfieHWe CBOEro [ABWKEHUS He MOXeT (UCKMuYasi noaxon NpuHUMAMAanbHO ApYron
BOITHOBOM CUCTEMbI, C(OpPMMPOBaHHOMW B [OPYyroM pawoHe MOopsi, HO 93TO Bcerga BWAHO).
Ecnu npeactouT unctas naBMpoBKa (ONMTENbHOCTb raricoB MPUMEPHO paBHa), TO MAWTE MO NepegHen
LUKaTOpPUHe rancamu, KoTOpble YNCNEHHO paBHbI no BPEMEHN.
B nobom cnydae, cnnaHupyiTe Baw NyTb Takum obpasom, 4Tobbl Oka3aTbCA B paviOHe NOBbILLEHHOrO
BHMMaHWs (Nogxo4 K HEeOCBELLEHHOMY HU3KoMy Bepery, panoH HaBMrauMOHHbLIX ONacHOCTEN M T.4.) NO
Bo3moxxHocTu B CBETJIOE BPEMA CYTOK.

Mepexoga.

B niobom n3bpaHHOM BamMun BapuaHTe, B MPOCTbIX UIN CMOXHbBIX YCIOBUAX, C KOMNacom unm 6e3 Hero,
NMOCTOSIHHO aHaNU3NPYNTE N3MEHEHMS B OKpYXKatoLen 0OCTaHOBKE C LieNbio NoNy4nTb OOMNOMHUTENBHYIO
MHdopMauuto. BoT npumeps!:

M3meHeHMe uBeTa M Npo3pavyHOCTU BOAbl. Yaule Bcero 370 0O3HayaeT GMAM30CTb YCTbs
KPYMHbIX peK, Boda KOTOPOW OTNM4aeTcs OT MOPCKOM NO LBETY M Mpo3payvyHOCTU. Takom xe
adpcpekT MoxeT Habnogatbcs nocne wrtopma BO6nM3n Gepera ¢ unucteiM gHom. Ha kapTe
BblOENNTE BO3MOXHbI PanoH pacnpocTpaHeHue BOAbl PeKM C YY4ETOM MECTHBbIX TEeYEeHWW,
nNpMMUTE BO BHUMAaHWE CBOAKM NOroapl U - AenanTe BbiBOAbI.

MosiBneHue nnaBarwWmMX NpeaMeTOB, TPaBbl, BOAOPOCIEN, MNaBHUKA TakKe CMYy>XUT OAHUM U3
npusHakoB 6nm3octn 6Gepera. O6GMnNMe nNPOMBIWNEHHOrO Mycopa (YBbl...) YaCTEHbKO
cBuaeTenbcTByeT O OnM30CTM nopTa, B YACTHOCTM, C OXUBMNEHHBIM ABWXKeHueM. W xota
nnasakLline BoOOpPOCnn N pasrindHblie obnomku MOTyT BCTpe4vaTbCA U B 3HAYUTENIbHOM yaaneHun
oT Oepera (yuytute TeyeHus!), B YCMOBWUSX OrPaHUYEHHON BMOUMOCTW cregyeT cuuTatb WX
npu3Hakamu HenocpeacTeeHHon 6nusoctu Gepera.

N3meHeHMe xapaKTepa BONTHEHUS1 MOPS NPY COXPaHeHMN obLLEero HanpaBeHns 1 Cunbl BETPa.
Bo-nepBbiX, C yMeHbLUEHNEM rNyOUHbI BONHA CTaHOBUTCA Gonee KpyTon n GecnopsgovHon no
BHELUHeMY BUAy, NOCKOMbKY yMeHbLUaeTCsa ANnHa BOIHbI, a BbicOTa ee pacTteT. Bo-BTopbix, ecniun
BeTep C Oepera, TO npu nNpubNMXKeHMU AXTbl K HEMy BONHa, nuWascb pasroHa, 6yger
ymeHbluaTcs. B-TpeTbux, ycuneHne BonHeHus B6nNn3m 6eperoB CNyXuT NPUM3HAKom TOro, YTO C
HaBETPEHHOW CTOPOHbI CyAHa MMEeeTCs 3HaunTenbHbI pa3pbiB OeperoBo 4YepTbl - 3anwvs,
nMMaH, ycTbe KpyrmHOW pekun. B-4eTBEpTbIX, €cnv BOIHa, uaywas C Mops BCTpeyaeTcs C
TeYyeHueMm, TO KpyTM3Ha e€ OLyTMMO Bo3pacTaeT - OOblYHOEe SBrieHVWe Henodanéky OT YCTbs
peku.

MecTHble U3MeHeHUsi HanpaBrieHUs BeTpa, COMPOBOXAAOLWMECH €ro YCUNeHUeM, MoryT
HabnoaaTbCa Npy NPOXOXAEHUM CyAHa B HEMNOCPeACTBEHHOW GNM30CTU OT rMNyGOKMX TNOLLMH,
yLLEeNWiA, 3anNnBoB, Npy BXoA4ax B Y30CTU, OKOJO HU3KMUX NEPELLEeKoB BbICOKMX CKaNMUCTbIX MbICOB
n T.n. B6nuan BbicOKOro poBHOro Gepera, BeTep npakTudecku Bcerga ocnabHet. O6 aTom
Heo6XxoaVMO MOMHUTL B TyMaH M HoYbto!

MosiBNeHue B 3Ha4YUTENILHOM Konu4yecTtee MOPCKUX NTUL U 3BepA. B XOopoLlyo noroay ntuubl
3aneTarT gajieko B Mmope, HO npu LLITOpMOBOIZ noroge OHu gepxxaTtcA onuxe Kk 6epery.

Llym npubos npu LWITUNEBOW MOroge MOXET ObITb CrbILEH HA 3HAYUTENIbBHOM PaCCTOSHUW,
0COBEeHHO Npu MepTBON 3biOK. py WITOPMOBOW Noroge Wym nNpubdos B GONbLUMHCTBE CriyyYaes
Takke MOXeT ObITb yCnbillaH Ha PacCTOSIHUKU, LOCTATOMHOM AMs MpUHATUMA pelweHus. Cama
nonoca npubos y 6eperos, BblAensscb cBoen 6enu3Hon, BuaHa Aaxe B OYE€Hb TEMHYK HOYb.
MHorga oHa moxeT ObiTb 3aMeyeHa cygoBoauTeneM 3HauuMTenbHO paHblue, 4yem beper, B
YaCTHOCTMW, KOr4a NocrneaHW HU30K 1 OKpaLLEeH B TYCKIble TOHa.
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LUTYPMAHCKOE CHABXEHME KPEWUCEPCKUX AXT. CoBpemeHHble Kpencepckue AXThbl JOMKHbI
OblTb CHabGXeHbl LUTYpMaHCKMMKU npubopamMmm U MHCTPYMEHTOM, HeOobXoAUMbIM ANS HaBUrauMoHHOro
obecneyeHnss ganbHUX MOPCKUX MMaBaHUN B Pas3fUYHbIX METEOPONOorM4yeckmx ycnoeusax. B komnnekr
LUTYPMAHCKOro MMyLLIeCTBa BXOOAT:

KoMnachbl 1 NeneHraTopsbl;
nprbopbl 4Ns U3MEPEHNSI CKOPOCTU B NPOMAEHHOIO PacCTOSIHUS;

yacel;

CEKyHOOMeEpbI;

Nprbopbl U UHCTPYMEHTHI ANS U3MEPEHUsT TMYOUHbI NOA KUNeM;

CeKCTaHbl;

npunbopsbl cnyTHMKoBOM HaBuraumm (GPS);

TPaH3MCTOPHbIN MPUEMHVK AN MpUemMa CBOAOK MOroAbl U CUrHaNOB TOYHOTO BPEMEHU;
OUHOKMb;

NPOKNaA0oYHbIA UHCTPYMEHT;

rmgpomMmeTeonpubopbi;

NUPOTEXHMKA;

e  TYMaHHbIV FOpH.

MArHUTHBIA KOMMAC, EFO YCTPOUCTBO U YCTAHOBKA HA AXTE. MarHuTHble KOMMacbl no
CBOEMY Ha3HaYeHWI0 AENST Ha rMaBHble U nyTeBble. MNaBHbIN KOMNAc SBRSIETCA OCHOBHbLIM NpuGopom,
crnyXawum Onst HENPepPbIBHOIO ykasaHWUsi Kypca U NeneHroBaHust B LENsix onpeaeneHns cBoero mecra B
mope. Ero yctaHaBnuBaloT B AvameTpasribHOW MIOCKOCTM AXThl, B Hauboriee OTKPbITOM YacTu nanybbl,
obecneynBatoLLen Xopowmnn Kpyroson o63op u ynobcteo paboTel. MyTeBOM Komnac ycTaHaBnvMBalOT
nepea pyneBbiM, KOTOPbIA BEAET SAXTY NO 3a4aHHOMY KypcCy.

OcCHOBHbIMK OeTanamu cTaHgapTHbIX 127 n 100 MM MarHMTHbIX KOMMACOB SABMSAOTCA KOTENOK C
KapTyLIKOW, NenieHraTop, HaKToy3 W AeBUALMOHHBLIN Mpubop, cnyxXawuin Ons KOMMAeHcauun BAUSHUS
Cy[OO0BOrO Xere3a Ha ero nokasaHus. Ha axtax, kak npaBuro, KoMnachl yCTaHaBMMBaT 6€3 HAaKTOy30B U
AEBUALIMOHHBIX MPMOOPOB Ha MPYXUHHBLIX MOABECAX, 3aKPEMMEHHbIX B JTATYHHOWN LUeike KoMnaca unu Ha
KPOHLUTENHE.
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Puc. 68. Paspes xorenka MarHHTHOrO XoMIaca:

! —xopnyc; 7 -—-xaprywka; J-— nonaasok; 4 — crpea-

Kn: §— ronka;, 6 — mNuALKa; 7 — KYPCORME HHTA; & —
ARadpparua; 9 — npoSka

MaBHOM YacTblo KoTernkKa (puc. 68) aBnaeTca kapTyLwka (2), MarHMTHas cucteMa KOTOPOW COCTOUT 13
LWeCTV MarHUTHbIX CTPenoK (4), HaxoAsLWMXCa B NaTyHHbIX NeHanax, NpunasHHbIX K OOHHOW 4acTu
nyctoTenoro nonnaeka (3) M pacrnonoXeHHblX CUMMeTpUYHO nuHum 0-180° kapTtywku. K nonnasky
Kpenutcst naTyHHbIN 06040K, K KOTOPOMY NPUKPEenneH AUCK U3 Cntodbl C HaKNeeHHbIM Ha Hero ByMaxHbIv
AVCKoM, pasferneHHbiM Ha 360°. B ueHTpe nonnaeka HaxoauTcs candumpoBas UM aratoBas 4valleyka -
Tonka (5), onuparLLasca Ha OcTpue WNUmbKKU (6), yKkpenneHHoN B Kopnyce koTenka. JlaTyHHbIR kopnyc
KOTenka pasgefieH Ha [dBe KaMepbl - OCHOBHYIO (BEPXHIO) M OOMNOMHUTENbHYIO (HWXKHIOW). [HOM
AONOMNHUTENBHON Kamepbl sBMNseTca naTyHHas auadparma (8), B KOTOPYH BCTaBfeHa LeHTpanbHasd
BTYNKa C repmMeTMYecku 3aBuH4YMBaIOLenca npobkon (9). Yepes BTynKy C MOMOLLbIO CrneumanbHON
OTBEPTKM MOXHO 3aMEHUTb LUMWITLKY.

KoTenok 3anuT pacTBopomM crnvpTa, B KOTOPOM Gnarofaps nonnaeky, yMeHbLUaLWeMy BEC KapTyLUKU [0
4+0,5 rpamma, TpEHUE O LUNUMbLKY 3HAYUTENBHO YMEHbLUAETCS. Y BHYTPEHHUX CTEHOK Koprnyca KoTerka
yKpenneHbl HOCOBas U KOpMoOBasi KypcoBble HUTK (7). BepTukanbHas NnockocTb, npoxoAsiias yepes
KypcOBble HWUTW, SIBMSIETCA NPOAONbLHOM MIOCKOCTBLIO KOTemnka. dTa MMOCKOCTb [OMKHa coBnajatb C
AvameTparbHON NIOCKOCTbI0 SXThl. KpomMe Toro, HocoBasi HUTb SIBNSIETCH MHAEKCOM AN oTcYeTa Kypca
AXThI.

K KOpnyCy KOTeJika CHU3Y Kpenutcd 4Yallka CO CBMHUOBbIM Tpy30M. B uvawke umeeTtcsa rHe3go ansi
naTpoHa C 3ﬂeKTpl/|‘~IeCKOl71 NaMnoyKon, cny>Kau.|,e|7| OnA NoACBETKN KapTyLIKM KoMnaca. LleHTp TAXECTU
KapTyLWKN CO CTpeJikaMu pacrnoJioXXeH HWMXe TOYKM Onopbl, NMO3TOMY CTpEeJsikKM BcCerga HaxogdatTcAa B
rOpPM30HTaNIbHOM MOJIOXXEeHUU, UCNbITbIBad NOJIHOE BIINAHME CUJlbl 3EMHOIo MarHeTu3ma.

CBepxy KOTENOK repmMeTU4eCKM 3aKpblBAeTCs TOSCTbIM CTEKIOM, KOTOPOe MpPUXMMaeTcss K Hemy
asuMyTarbHbIM KOSbLOM AJ19 OTCYeTa KypCOBbIX YrNoB, umerowmnm geneHns ot 0 go 360°. Ha nobom
Kypce sXTbl CTPenku v nuHua N-S KapTyLlkuM OCcTarTCcs B MIOCKOCTM KOMMAcHOro MepuavaHa. Kotenok
HaxoguTcs B KapAaHOBOM YCTpPOWCTBe, oObOecrneuvBalolleEM €ro paBHOBECHOE TOMOXeHue, U
yCTaHaBnvMBaeTCs B noABece Tak, 4Tobbl 0° asumyTanbHOro komnbua 6bin obpaweH K Hocy, a 180° - k
Kopme.

Mo OKOHYaHWMM HaBUrauMmM KOTESKM MarHUTHBIX KOMMACOB BbIHMUMAIOT Ha 3MMHEE XpaHeHUe, KOHTPOIbHYIO
npoBepky M (B criyyae HeoGXoAMMOCTM) Ha pPeMoHT. [Mpu MosiBNeHWM B BEpPXHEN Kamepe KkoTeska
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BO3AYLUHOIO My3blpbka KOTENOK BbIHUMAOT U3 MPYXMHHOMO MOABEca, NepeBopayvBaloT BBEPX AHOM U
MMaBHO MOKa4yMBaloT, 4YTOObI My3blpek nepellern B AOMOSIHUTENbHYIO kamepy. Ecnu Takum oGpasom
BO3AYLIHbIA MNy3blpeK ydanuTb He yaaeTcs, B KOTENOK [ONMBAOT KOMMACHYK kuakocTb. [pu
obHapy>KeHUM 3acTosi KapTyLIKM HEOOXOAMMO 3aMEHWUTb LUNWUMbKY. s 3TOro KOTENoK BbIHUMAaKT W3
noaBeca, CTaBsAT BBEPX AHOM, CHVYMAlOT YallKy C FPy3OM W BbIBUHYMBAIOT MPOOKY AvadparMbl. 3atem
cneumnanbHON OTBEPTKONM M3 KOMMMEKTa Komnaca BpalleHWEM MPOTUB YacOBOW CTPENKWA BbIBUHYMBAIOT
Wnunbky. Ecnn nocne 3ameHbl LWNWMbKM 3aCTON KAPTYLLUKU COXPaHUTCS, KOTEMOK HY)KHO CAATb B PEMOHT.

Ha cerogHsaWHUN feHb Ha AXTax NONy4MnM pacrnpocTpaHeHMe KOMMakTHbIe koMnachbl 6e3 kapgaHoBOro
nogseca. BHyTpu repmeTu4HOro npo3payHoOro Kopryca, KOTOPbIA nocpeacTBOM dnaHua Kpenutcs K
nany6e unu nepebopke, B KOMNACHON XWOKOCTU NiaBaeT NoaBMkHast cucTema ¢ kapTyLwkon. [NogsmkHasi
cuctema oTpabaTbiBaeT KpeH $XTbl, 3aMeHAd TakMM o0pa3om KapAaH, a KapTywka C MarHUTHbIMU
CTpenkamu OTCrnexXunBaeT HanpaBneHMe MarHMTHOro mepuguaHa. Yacto B Koprnyc BCTpOeHa noAacBeTka.
Takve komnacbl obecrneymBaloT MEHbLUYK YCTOMYMBOCTb MPU Kadke M pas3bpoc nokaszaHuni npu 3TOM
pocturaet 5 rpagycoB. Ho Takow >xe BenuuuMHbl AOCTUraeT Ha BOSMHE pbiCKaHUE $XTbl, NO3TOMY B
6onblen cTabunbHOCTM KOMNaca ocoboro CMbiCna HeT, 3aTO KOMMAKTHOCTb M MPOCTOTa YCTAHOBKW C
NNXBOW KOMMEHCUPYIOT 3TOT HegocTaTok. Kopnyc komnaca Hepa3bopHbI 1 B cnydae pasrepmeTusauunm
BOCCTAHOBJIEHMIO HE NOAJIEXMUT.

WNcnonb3ytoTcs Takke 3neKTPOHHble KOMMAachl, KOTOPblE KOHCTPYKTUBHO COCTOSAT M3 Grioka JaTyMKosB,
coefuHEHHOro kabenem c penutepom. K OCHOBHbIM npeumyliecTBamM TakMxX KOMMNACOB OTHOCUTCS
yoobCcTBO cuMTbIBAHUSI MHDOPMALIMU PYneBbIM, BO3MOXHOCTb YCTAHOBKM BCMOMOraTeNbHOIO penurtepa
Haj LITYPMaHCKMM CTOIIOM U BO3MOXHOCTb PacrofoXeHUs1 4aTYMKOB KOMMaca MakCUMarnbHO Aaneko ot
CYO0BOrO Xernesa, MUHUMU3NPYs Takum obpasom AeBunauuio.

NENEHIATOPBI. Vcnonb3ytoTcs ons onpegeneHns MeneHroB M KypcoBbiX YrioB. CyllecTBYOT Kak
HacaZKuW Ha rMaBHbIA KOMMNAC U pyYHble ONTUYECKME NUBO 3NEKTPOHHBIE.

[Menenratop oGHKHOBEHHEIH

Ha ocHoBaHuM neneHraTopa - HacagkyM Ha KOMMNAC YCTaHOBMEHLI Ma3Has ¥ NpeMeTHas MULLEHW, a B
LeHTpe - CbeMHas Yawka Aana gednektopa (npubopa Ans npoBefdeHus paBGoT MO YHUUTOXEHUIO
feBvauun). BepTukanbHasi MnockocTb, MPOXOAsLias Yepe3 Mpope3b [MNa3HOW W HUTb NpeaMeETHOM
MWLLEHM U LieHTpa NeneHraTopa, HasbiBaeTCs BUSMPHOW NNOCKOCTLIO. [pu onpeaeneHnn HanpaeieHui
Ha OpWEHTUPbl CcrefyeT MNOMHWUTb, 4YTO CHYMAaeMblii MerieHraTopoM OTCYET SBMSETCS 0OpaTHbIM
KoMnacHbIM neneHrom. Mpu onpefeneHun KypcoBOrO yrna C MCMOMb30BaHWEM MeneHratopa oTcyeT
CHMMaIOT C a3uMMyTarnbHOro Komnbli@ KOTENka Komnaca NpoTUB WHAEKCa MerieHratopa, HaxoAsLerocs
crieBa OT [Ma3HOW MULIEHW. A3MMyTanbHOe KOMbLO M MefieHraTop nepuoaunyecku MpoTuparT U
CMa3bIBalOT Ba3eNIMHOM.

Py4yHble onTuyeckue neneHraTopbl MNpeacTaBnsalT cobon HebonbLonm Komnac, COBMELLEHHBIA C
BMU3MPHBLIM YCTPOWCTBOM U pydkoi. [lepxka npubop 3a pyyky, HABOASAT BU3UP HA OPUEHTMP U CYUTLIBAIOT
nokasaHus komnaca. Takue neneHraTopbl YyTb MEHEE TOYHbI, YEM NeNneHraTopbl-Hacagakun, HO UMU MOXHO
nonb3oBaTbCA MpU MOOOM KpeHe M B MobOM Touke AXTbl, Takum obpas3om, Ans HUX HeT "MEPTBbIX
CEKTOPOB neneHrosaHns".

OneKTPOHHbIe TMeNleHraTopbl SBMASIOTCS MO CYTU YCOBEPLUEHCTBOBAHHbIMW BapuvaHTaMu pPyYHbIX
ontnyecknx. OBbLIYHO OHM WMEKT MaMsiTb MENIeHroB, 4TO MO3BOSSIET MaKCUMMarbHO  YNpPOCTUTb
nerfieHroBaHve: OOCTaTOYHO UL HABECTU BU3MP HA OPMEHTMP M HaxaTb Ha KHOMKy. Ha uHaukaTope
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BbICBETUTCS 3HauyeHue neneHra. Yacto neneHratopbl VMMET 3SMEKTPOHHYI0 MaMATb Ha HECKOSbKO
MeneHroB, No3Bosisis Takum o6pa3oM B CUMTaHHbIe CEeKyHAbl B3SiTb NeneHrn ans obcepBaummn no Tpém
OpWEHTMPAM.

U3MEPEHUE CKOPOCTU U NMPOWAEHHOIO PACCTOSIHUA. Ons Toro 4tobbl cucTEMAaTUYECKM
KOHTPONMpOBaTb MOMOXEHWe cyoHa M ONpeaensTb ero CKOPOCTb, Ha sIXTax MCMONb3YHT BEPTYLUEYHbIE
3MNEKTPOHHO-MeXaHU4Yeckne 1 MHOYKUMOHHbIe naru. [laTyMkom nara nepBoro Tuna CryXuT Bpallatolascs
B HaberatoLLeM NoToke BoAbl KpblfibYaTKka (BEpPTYLUKa), HA OCU KOTOPOW 3aKpenneH NOCTOSHHbIA MarHuT,
BbI3blBAOLWNA MNEepUoanYeckoe 3amMblkaHMe SMEeKTPUYECKOro KOHTaKTa C 4acTOTOW, paBHOM 4yacToTe
BpalleHus KpbinbyaTku. LUar KpbinbyaTku paccyMtaH Takum obpasom, 4yTobbl OHa Aenana 3agaHHoe
yncno o6opoToB 3a OAHY MUMO NPOMAEHHOIO PACCTOSTHUS.

Kak u Bcskve npubopbl, BCe mnarm WMMEKT HEKOoTopble norpewHocTn. [losTomy Ans nonyvyeHus
AENCTBUTENBHOIO PacCTOAHMS, NPOWAEHHOro CygHOM, HeobXoAMMO pacCTOsiHME, M3MEPEHHOE farom,
ucnpaBsuTb COOTBETCTBYIOLLEN nonpaBkow. [MonpasBky nara BbipaxatoT depe3 koadpduumeHT nara Kn,
KOTOpbIN BbluMcnaeTcsa ¢ TovyHocTbto Ao 0,01 no dhopmyne:

Kn = S/(on2 - on1) (roe S - gencrBuTenbHoe paccTosHWE npongeHHoe AxTou, (on2 - onl) - pasHuua
OTCYETOB flara Ha 3TOM PacCTOSIHWK).

[Mpu oTCyTCTBUM Ha AXTe nara OnpeaenvTb €e CKOPOCTb MOXHO, OAHOBPEMEHHO U3Mepsis BpeMsi U
paccTosiHne (6asy). [Inst 3Toro Hy>KHO M3roTOBUTL NPMOOP B BMAE CEKTOPHOro nara (puc. 69) Ho BMecTo
Y3rIOB Ha narfvHe BMMeCTU TOMbKO OAHY LBETHYI Mapky Ha pacctosiHum 20 m OoT cektopa. [nsa Toro
4YTOObI M3MEPUTb CKOPOCTb, CEKTOP OMycKaloT 3a OOpT M Npu NPOXOXOEHUM KOPMOBOIO cpe3a mnyckarT
cekyHaomep. OcTaHaBnvBalOT CeKyHOOMEpP, Korda 4epe3 3TOT Xe cpe3 NpouaeT UBeTHast Mapka.
CKopOCTb SIXTbl Ha rance BbluMCnAETCs No opmyrne:

V = S/it (mc. S - pgnuHa 6asel B MeTpax, t - Bpemss npoxoxgeHus 6asbl B CeKyHAax).
Ecnn S =20 m, Torga npubnmxéxHo: V = 40/t , yansbl.

Puc., 69. Cexrtopunt Jar

Mo aTon dopMyne Ha KaxdoW sXTe AomkHA OblTb paccuuMTaHa Tabnuua wnyv HomorpamMma [ns
onpefeneHns CKOPOCTW CyaHa Mo u3BecTHoW Gase. AprymeHTOM Ans Bxofa B Tabnuuy (Homorpammy)
ABnAeTcA BpeMs t npoxoxaeHus 6asbl B cekyHAax. BmecTo Takoro npuGopa MOXHO MCMonb3oBaTb
3arosIHEHHYIO A0 NOJIOBUHbI BYTHINKY C NarnvMHeMm, 3akpenneHHbIM Ha FopIibILLKE.

NHoraa n3mepsitoT CKOPOCTb € MOMOLLbIO Tak Ha3biBaeMOoro rosiaHackoro nara. B atom crnyyae 6asoit
ABNAETCA ANUHA AXTbl, a ANA M3MEepPeHUs BpeMeHu t cekyHAoMep 3arnyckalT M ocTaHaBnuMBakoT Npu
NPOXOXAEHUN POPLUTEBHS Y KOPMbl MUMO COPOLLEHHOIO Ha BoAy HEBGONbLUOro NpeameTa (Y4ypku U T. n.).
B uensx ymeHblUeHMsI criyYarHbIX OWWGOK M3MepeHne ODObIYHO MOBTOPSAIOT HECKONbKO pa3 (He MeHee
Tpex). BbluMcneHne NpousBoAAT aHanormyHo no dopmyne, npeaBapuTensHO U3MEPUB ANMUHY AXTbl U
paccuuTaB NpoxoauMyto 3a Bpems t 6asy S.

Mpn nnaBaHWn B BUOMMOCTM OEpPEroBbiX OPUEHTMPOB CKOPOCTb SXTbl M3MEPAIOT MO HaBUrauMOHHbLIM
obcepBauuam u BeluncnaOT No popmyne. MNMpu HegocTaTke OPUEHTUPOB Ans obcepBaLunin ¢ 4OCTaTOUYHOM
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TOYHOCTbIO OLIEHMBAIOT CKOPOCTb AXTbl MPU MiiaBaHWM Ha OAHOM Kypce MeXAy TpaBep3amu OBYX
OPWEHTMPOB, HAHECEHHLIX Ha KapTy.

NMPUBOPBLI ONA U3MEPEHUA TINYBUHbLI. Pabota axonoTa OCHOBaHa Ha Mbe303N1EKTPUYECKOM
achbdpekte. OxonoT nmeet BUbpaTop-udnyyaTens u BubpaTop-npuemMHuK. MNepBbin n3nydyaeT nog Boaown
MexaHun4yeckne konebaHus B BMAE KOPOTKMX YIbTPaA3BYKOBbLIX MMMYIbCOB, KOTOpblE AOXOAST A0 AHA,
OTpaxarTCcHa OT HEro M NpUHMMaloTCca BUbGpaTopoM-NnpneMHMKOM. 1o N3BECTHOMY NPOMEXYTKY BpeMEHU
MeXOy MOCHINTKOW U NPUEMOM OTPAXEHHOro OT AHa MMMyINbCa M CKOPOCTW pacrnpoCTpaHeHUs 3ByKa B
BOAE aBTOMaTU4YeCKU BbIYMCMSETCA WM yKa3blBaeTCs Ha Lukane axonorta rnybuHa nog kurnem. MHorue
9XOMOTbl MMEKT CaMONMUCLbl, BeayLne 3an1chb riybrHbl BO BpEMEHMN.

Py4yHOM NOT NpMMEHSIIOT AN M3MepeHust Manbix rnybuH npu cKOpocTu xoda go 5 y3noB wunu npwm
CTOsIHKE Ha sikope Ansi onpegenenus gpernda. OH No3BonseT onpeaennTb xapakTep rpyHTa. PyyHon not
(cM. puc.) cOCTOUT 13 CBUHLIOBOM UM YYryHHOW rnpu (3-4 Kr) 1 NeHbKOBOro 0enbHOoro nuHsa (aMaMeTpoM
1 Mm) KabenbHOM paboTbl - NOTMAMHA, HA KOTOPOM IMpsl onyckaeTcs B Body. ['vps B Buae KoHyca unm
nupammngpl (Beicoton 15-20 cM 1 gMaMeTpoM Yy OCHOBaHUS 5-7 CM) MMeEET BBEPXY MPOYLUUHY, B KOTOPYHO
npoaeBaeTcs obLmTasi KOXen CTponka u3 cranbHOro Tpoca. B Hee BBA3bIBaeTCs OroH notnuHs. B
OCHOBaHWM TMPU WMEETCH IyHKa C MOMEepeYHbIM CevYeHMeM B BuAE NacTOYKMHA XBOCTa, Kyda
BMa3bIlBaeTCA CMECb cana C TOMYeHbIM MENIOM, K KOTOPOW NMPUCTaloT YacTuubl rpyHTa. AnuHa notnmHs -
25 m.

Puc. 70. Pyunoii joTt

Mpv nnaBaHuMM B paroHax c rnybuHamu meHee 4 M Ons onpederneHusi rmyBuHbl Ha sIXTax 4acTo
nonb3ytTcs PyTIITOKOM.

CNYTHUKOBbIE CUCTEMDI HABUTIALUU (GPS).
CnyTHUKOBbIE HABUIaLMOHHbBIE CUCTEMbI BKITHOHAKOT TPY dNieMEHTa: KOCMUYeCcKkuii (HaBuraunoHHele NC3),
HaseMHbI  (KOMMNNEKC YynpaBneHuss CcnyTHWkamu) u obopydoBaHue nonb3oBaTtenen. TexHUYecKkon
ocHoBon CPHC » MCTOYHMKOM HaBuraumoHHOM uHdopmauuun aensoTca 24 NC3, spawatowmecs Ha
Boicote 20000 kM ¢ nepuogom obpalleHuss 12 yac M paBHOMEPHO "MOKPbIBAKOLWIME" BCH 3EMHYHO
nosepxHocTb. CnyTHUkN GPS cnocobHbl, nepeasurascb 3anonHaTb pelun B cucteme (ecnu oanH U3 HNX
BbILLEN M3 CTPOSA).
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MpuHUMN OencTBus.
CurHanbel cnymHuka copepxaT [fBa Buga WHdopmauun: "HaBuraumoHHble coobweHna" wu
"ncesgocnyyanHei kog". Kog npencraenset cobon nocnenoBaTtenbHOCTb €AVHUL U HYNEen, Ha nepsbli
B3NS4 Cy4YanHyo, HO N3MEHSIIOLLYIOCS MO CIIOXHOMY 3aKOHY, UHAUBUAYANbHOMY AMsl KXA0ro CryTHUMKA
(Pwnc. 1).

¢1 000717101 01 01 1001111 01 8

Puc.1: MNceBgocnyyanHbin kog (ABONYHbIN, cocTosAwmiA n3 0 n 1).

leHepauus "nceBgocny4vanHoro koga" npuBsidaHa K wkane BpemeHn WMC3, TOYHOCTb KOTOpOWN
obecrneyeHa BbICOKOTOYHbIMM aTOMHbIMU Yacamu (pybugueBbie M Le3MeBble, NO YEeTbipe Ha KaK4oM
cnyTHuke). "HaBuraunoHHble coobLeHnsa" - aTo gaHHble 00 MCMPaBHOCTU CMyTHUKA WU NapameTpbl ero
opbutbl  (acbemepuabl) -  KOIDPUUMEHTbI, KOTOPbIE PErynsipHO YTOYHAKTCA B  pesynbTaTe
B3aMMOENCTBUSA C HA3EMHbIM KOMMIEKCOM YNpaBfeHnst CNyTHUKaMMU.

MpuémHuk GPS Takke coaepXut reHepatop, KOTOPbI MOXET MOBTOpUTb "MceBgocryyvarHbii kog"
no6oro 13 cnyTHUKoB. PaboTa reHepaTopa npuBsidaaHa k KBapLeBbIM YacaM NPUEMHMKA.

WTak, Ha npvéMHUK nocTynawT curHanbel €O CrnyTHWKa. [elwmndpoBbiBas 3T curHanbl, NPUEMHUK
NaeHTUULMPYET €ro HOMep U No adhemepunaam BblUMCISET Tekyllee 1 byayliee NonoxeHwe AaHHOro
CNyTHUKA, WcCnomnb3yst maTemartudeckyiw Kenneposckyto mopenb. B 3To e Bpemsi B NpUEMHUKE
3anyckaeTcsl reHepaTop Kofa, TOYHO MOBTOPSLEro koA cnyTHMKa. MNpu conocTtaBneHnu CBOEro koaa ¢
KOOOM, NPUHMMaeMbIM OT CMYTHUKA, ONpeaensieTcsi CyMMapHbI BPEMEHHOW CABUT, COCTOSILLWIA U3 ABYX
crnaraembix: 3a0epXKu BPEMEHW, MPOMOPLIMOHanbHOW [anbHOCTM [0 CrnyTHUMKA W Haberarollen
MOrpeLLIHOCTM X04a KBapLEBbIX YaCOB NPUEMHNKA.

MpuemHnk GPS umeeT nporpammy, KoTopasi MPOM3BOAUT BbIYMCIIEHUS OCHOBBLIBAsSICb Ha TPeX JUHUSX
nonoXxeHusi (T.e. MO AaHHbIM, MOMYYEHHbIM OT TPEX CMyTHWKOB). MaTemaTuyecku 3TO peLleHue Tpex
YpaBHEHMWI AN TPeX HEU3BECTHbIX: JOMrOThI, LUMPOTbI K OLUMOKKN YacoB.

B wutore, ona onpepeneHuss OBYXMEPHbIX KOOpPAWHAT MPUEMHUKY HeobXoaWMbl Kak MUHUMYM Tpu
CNYTHUKA, ANst TPEXMEPHBIX - YETbIPE.

ToYHOCTDb.

GPS npréMHMK Npu HOpMarbHbIX YCNOBUAX 3KCNnyaTauumn obecnevmBaeT TOYHOCTb Nopsaka 15 meTpos.
CKOpOCTb MHOMLMPYETCS C TOYHOCTbO He xyxe 0,12 y3na (nmpumevaHue: MMHMMarbHas CKOPOCTb, Mpu
KOTOpOWn npunbop nHanuupyeT eé 3HayeHue - 2 y3na).
BHumanne! MunnctepctBo O6GopoHbl CLUA, B Yb€éM MOAYMHEHUN HAXOOMTCS OTAEN TEXHUYECKOro
0o6CnyXMBaHWs CMYTHUKOB cucTemMbl GPS, MOXeT BBECTM B OEWCTBUE PEXUM CENEKTMBHOro AOCTyna K
OaHHbIM, NpYM 3TOM TOYHOCTb onpefeneHus Ans obbluHbIX nonb3oBaTtenen nagaet go 100 meTpoB u
bonee.

CnepyeT Takke UMETb B BUAY, YTO MPUBEAEHHYI0 Bbllle TOYHOCTb Mpubop obecneuuT nuilb B TOM
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cnyyae, Korga Mexay ero aHTEHHOW M CMYTHUKaMW HET UCTOYHWUKOB MOMEX U NOBMM30CTN HET UCTOYHUKOB
OTPaXEHHbIX CUrHanoB. Ha AxTe Takumu UCTOYHMKaMM ODObIYHO SBMSAOTCS Tpoca CTOSYero Takenaxa.
YTtobbl M3bexaTb MOMEX HEOOXOAMMO aHTEHHY MPMEMHUKA BbIHECTW Ha TOM MauyTbl, NMMOO Ha CTOWKY,
YKPEMMNEHHYIO Ha penuHre.
Mo 3aTuM xe NpuyYnHam He CTOWUT pasmeLLaTb aHTeHHY npubopa HenocpeaCTBEHHO OKOMO MeTanM4yecknx
NpegMeToB M HakneumBaTb Ha Heé Haknewku. Ecrnm Ha saxTe mcnomnb3yeTcs pydHon npubop, u Het
BO3MOXHOCTWN BbIHECTUM €ro aHTEHHY, TO MpW onpeaeneHun Mecta crnegyeT yYuTbiBaTb BO3MOXHOCTb
owmnbkm nopsgka 150 MEeTpPOB.
Eweé ogHo TpeboBaHue: pacctosiHue aHTeHHbl GPS OT aHTeHHbI MOPCKOro nepegarynka MOLLHOCTbIO 25
BaTT 0OomkHO GbITb HE MeHbLUe 1 MeTpa.

KoopauHaTtHble cuUcTeMmbl KapT (Map Datum).
Mo ucTopuyeckum npuyMHam reogesnyeckne AenapTamMeHTbl pasHbliX CTPaH MCMOMb3YHT pasfuyHble
Mogenun 3eMHoro wapa. KapTbl, cocTaBneHble no pasHbiM MOAENSAM, SAl0T pasHble KoopANHaTbI OQHOIO U
TO-Xe MecrTa. OT1a pasHuua MOXeT gocturatb 500 METPOB.
B namate npuémHmnka GPS 06bl4HO 3aHEeCeHO HEecKOrbKO koopauHaTHbiX cuctemax (Map Datum). Mo
ymonyaHuto yctaHosneHa WGS84 (ewé ectb WGS72, OSGB36, NAD27 w gpyrue). Ecnv ogHa u3 atux
CUCTEM COOTBETCTBYET KOOpAMHATHOM cucTteme Bawen HaBWrauumoHHOW KapThl, TO criegyeT eé
aKTMBMPOBATb.

Ecnu koopauHaTHasi cuctema Ballen kapTbl HEM3BeCTHa, To nyywe nonb3oBatbess WGS84. Mpu kaxaom
yOoobGHOM cry4yae CpaBHMBAWTE KOOPAMHATbI HaAEXHONO0 OpMEHTMpa, OTMEYEHHOrOo Ha KapTe C
KoopauHaTamu, onpefenéHHbiMM B 3TOW Xe Toyke npuéMHukoMm GPS. HanpaBnenwe u BenuvumHa
HEBSA3KWN 3anUCbIBalOTCH B BaXTEHHbIV XXypHan v yuutbiBatoTcsa npu pabote ¢ GPS.

MNepBuyHasn MHULManu3auus.
Ona onpegenexnsa koopauHaT Npubop HyXdaeTcs B 3HAHWMWM TeKyllew AaTbl, BpEMEHU W NPUMEPHOro
MECTOMNOMOXeHnss Ha 3eMHOM Lwape ¢ ToyHocTblo Ao 300 kM. MNMoaToMy Mpu NepBOM BKMOYEHUN, NUBO
nocne AnUTenNbHOro xpaHeHus 6e3 6aTapen, NPMBoOpP HY>KHO MHMLMANN3MPOBaTb (CM. MHCTPYKLMIO).

Pa6ora npubopa.
Mocne BkntoyeHnss GPS HaxoguT CBOE MEeCTOMONIOXKEHWE M HAYMHAET NEPUOLMNYECKN E€r0 CKaHUPOBaThb,
OTCNEXUBas M3MEHEHME KOOpAMHAT, BbluMcnss npu 3ToM ckopocTb V n kypc axTtel UK (unu MK, cwm.
WHCTPYKLNIO).

B kaxgom coBpemeHHOM npurémHuke GPS ecTb dyHKUUSA 3anoMuHaHusa koopauHat. Mpy aTom nosuums
3anucblBaeTca Nofd BblOpaHHbIM Nofb3oBaTeneM MMeHeM B OUMONMOTEKY NnyTeBbIX TO4YEK (B pa3sHbIX
mogensax GPS obosHavaembix kak "WPT" unu "LMK"). 3anucaTtb MOXHO Kak TeKyLme KoopauHaThl, Tak 1
nobble BBEAEHHbIE MO OAHHBIM C HaBUraLWMOHHOW KapTbl. Ecnu nocne 3aTtoro mHuuumnpoBaTb QYHKUUIO
OOCTWXXEHNs1 NpeaBapuUTEnbHO BBEAEHHOW MNYTEBOW TOYKM, TO nNpubop HAYHET HenpepbiBHO
WHOVUMPOBATb AOMNOMHUTENbHbBIE AaHHbIE OTHOCUTENBHO HEE, 8 UMEHHO:

®  VICTVHHbIN UNN MarHUTHBIN NeneHr Ha nyTesyto Todky UM (MI);
e OCTaBLLeecs [0 TOYKM paccTosiHue D;
e pacyéTHOe Bpems AOCTWKEHUS TOYKM (MPpU YCIOBUM HEM3MEHHOCTM ckopocTun) TTG.

Ewé 6onblie nidopmauun Beigact npubop npu aktmeauum mapuwpyTa. Kaxabii npuéMHuk GPS nmeet
NamsiTb Ha Kak MMHMMYM OOVH MapLUpyT, KOTOPbINA LUTYPMaH 3apaHee BBOAWUT B NaMsATb, NYTEM yKasaHWs
3anporpaMMmMpPOBaHHbBIX MYTEBLIX TOYEK B MOCIEOOBaTENbHOCTU COOTBETCTBYHOLLEN NpeaBapUTENbHON
npoknagke npegnonaraemoro nytu. pu akTvBaumMu BbINOMHEHUS MapLupyTa npubop, cpaBHMBas
TeKyllee MeCTO $XTbl C 3aJaHHOW IUHWEN MyTU Mo nNpeaBapuTENbHOM MpoKnagke, KPOME BCEro
BbILUEMNEPEUYNCIIEHHOTO BbLIOAET TaKKe TeKyllee pPacCTosiHMe SXTbl OT 3adaHHOW nuHMM nytu XTE nu
HanpaBIieHNe 1 BENMYNHY KOPPEKLUKN Kypca OIS BbIXo4a Ha 3Ty JIMHUIO NYTW.

3apgaum, pewaemblie npu nomowm GPS.

Koppekuus Kypca AXThbI.
Bo BpeMs crnieqoBaHUs MO NIMHWKM reHeparnbHOro Kypca B TOUKY HasHayeHusi, nepuoamyecku onpeaenstot
mMecTononoxeHue npu nomowm GPS n HaHocAT Ha kapTy. Ecnu nonyyeHHasa Takum obpasom fMHUS nyTu
OTNNYaeTCs OT NMUHUN UCTUHHOTO Kypca Ha KakOM-TO Yrof, TO 3TOT Yron Bbl4MTAKT U3 KOMMAcHOro Kypca.
MpopomkaloT NyTb N0 OTKOpPPeKTMpoBaHHOMY 3HauveHnio KK, npogonkas nepnoanyeckn KOHTponmposaTtb
MECTOMOSOXEeHME (CM. puC):
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I KKi = 110 (+1,5)

KK2 = 85 (+1,5) c=25

T:
OL.:

KoHTponb cunucneHus nyTu.
LTypmaH aXTbl, NPONOXMB Ha KapTe JIMHMIO MYTW C Y4ETOM CKIOHEHWs, Apenda M TevyeHus, uveet
BO3MOXHOCTb B ntoboe Bpemsi CHATb koopAauHaTbl ¢ aucnnes GPS u HaHectn ux Ha kapTy. Ecnu
nonyyYyeHHasl Touka coBrnagaeT Co CYUCIUMON, MU PacXodUTCsl C HEW HE3HAYUTENbHO, - CHUCTIEHNE NYTU
cyOoHa BegeTcs npaBwunbHO. Ecnu HeT - B cuMcrieHue BHOCSIT MOMpaBKy (aHanorMvHo npeapiayliemy

NYHKTY).

lNpumep. B momeHm TO Hayamo cyucrneHue rnymu sixmbi Ona criedoeaHus nymesbim yaiom [1Y=108,5°
npu cknoHeHuu 1,5°E Ha kypce KK=110° 6e3 ydyema cHoca (cm. puc). B xode nnasaHusi cyucreHue
KoHmposupoeganocb no GPS, koopduHambli mo4yek, cHamble ¢ Oucrines 8 T1, T2, T3 HaHeceHbl Ha
kapmy. [locnedHow obcepeayuro rnpuHAnu 0Ond OasbHeliweao cYyucreHus. BbiseneHo, 4mo
ghakmuyeckuli nymeeol yeon fxmbl Ha 25° 6onbwe pac4yemHoz2o, Onsi coxpaHeHusi 3adaHHO20
rymeeoeo yana U3MeHusnu Kypc Ha 25° eneego. [podormkunu cqucrieHue ¢ y4emom cyMmMapHO20 CHOCa,
npodormkas nepuoduyeckul KOHMpPOIb.

I KKi = 110 (+1,5)

KK2 = 85 (+1,5) ¢=25

KoHTponb nepexoaa B 3afaHHyrO TOUKY no GPS.
C kapTbl CHMMAIOT KOOpPAMHATbl TOYKW HasHayeHus K 3aHocAT B namate GPS (LMK1). Ha kapte
BblBupaloT Takke "kopugop H6esonacHocTU" - BeNUUMHA AOMYCTUMOrO OTKIMOHEHUSA AXTbl B 06€ CTOPOHbI
OT ocu OBwxeHust 6e3 pucka Bxoga B 30HY OMAcHOCTM (C YY4ETOM MOrPeLHOCTVM OT pasHocTu B Map
Datum !). MNpubop nHanumnpyeTt Takoe OTKNOHEHUe kak napameTp XTE (cM.puc).
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XTE
LMKI

B Hauane nepexopa aktuBupyetca yHkumnsa (obbiuHO dyHkumA "GO TO") goctmxkeHun Todkm LMK,
AxTy BeAyT no komnacy, perynsipHo KOHTponupys BenuyiuHy XTE. Ecrnv oHa uMeeT NOCTOSIHHYHO
TeHAEeHUMIO K yBenuyeHuto, To B KK BHOCAT KOMMNEHCMPYOLL YO NONpasky.

MNpeaBapuTensHas npoknaaka.
Bo3MOXHOCTb MporpaMMyMpoBaHus mMapLupyTa MNpeacToswero nepexoga NyTéM BBedeHMS B NamsATb
npubopa nytesbix Tovek (LMK) n oyep€aHocTn ux SOCTUXEHUS OYeHb ynpollaeT paboTy wTypmaHa Ha
MapLUpyTe W CHWKaeT PUCK BO3MOXHbIX OLIMOOK NPy CYMCIEHUN WM NPOKNagke Myt B AUCKOMMOPTHBIX
YCMOBMSAX N B COCTOSIHUW YCTarocTh, KOTOpble CTOMNb XapaKkTepHbl MpU AnvTensHoM GypHOM nepexoae Ha

AXTe.

Ha kapTy HaHocsaT Touku Bbixoga M npuxoga. OTMedvaloT Bce MMetowmecs Mo MyTU CcriefoBaHus
OnacHoOCTU ("nogHumatoT KapTy").
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3atem Bblbupaetcsa “"kopupop ©HesonacHocTu" MmapuwpyTta (NpegeneHbin  XTE). [lpu  atom

PYKOBOACTBYHOTCA Takumu OaHHbIMU:
- Hanu4ve Y3KMX npoxoaoBs Mexay onacHoCcTAMM;
- "cTeneHb goBepua" K kapTe (ro4 BbiNycka C YY4ETOM KOpPPEKUMW, mMacwTab) n BenmunHy BO3MOXHOM
HEeBA3KN no pasHocTn Map Datum;

- BEPOATHOCTb JTaBNPOBKMW.

Bo3MOXHO, Ha pasHbIX rancax mapwpyTa WMeeT CMbICN Ha3HauuTb pasHyl BenuuuHy XTE.
lMocne 3TOro Ha KapTy HAHOCAT MNPOMEXYTOYHblE TOYKM MaplipyTa (TOYKM MOBOPOTA) C YYETOM
BblbpaHHoro XTE M OOnonHUTENbLHOro 3anaca (paccTodHvMe OT OMacHOCTU A0 Gnvkanwen rpaHulbl
"kopugopa 6esonacHocTn"). Onpepgenstot KK ans KaXkgoro ranca.
[anee Bce TOYkM MapLupyTa 3aHocAT B namate GPS-npuémHuka.

[OBuxxeHne No mapLlpyTy.

B Havane nepexopa akTuBMpyeTCs BbINONHEHVE maplupyTa. Ha kaxgom rance maplupyra npasaT Mo
komnacy (KK ans gaHHoro ramnca), perynsipHoO KOHTponupys BenudmnHy XTE. Ecnn oHa nmeeT NoCcTosHHY0
TeHOeHUMIo K yBENnYeHuio, TO B KK BHOCAT KOMMEHCUPYIOLLLYIO rnonpasky.
B Toukax nmoBopoTa nNpuMGOp cam MNEepekniYMTCa Ha OTCMeXuBaHWe OYepefHOoro ranca MapLipyTa.
Ha naBupoBke pyneBon BeAET AXTY NO BbIMMNENbHOMY BETPY, KOHTPONMPYS M3MeHeHne BenuumHbl XTE.
Mpun pocTwkeHun BbIOPAHHOrO MpeAernbHOro 3HayeHus AdenatT MOBOPOT OBepliTar U BHOBb MAYT
oTcnexusas XTE.
Takum obpasom, Ha nepexofe LITypMaH MOXeT ObiTb yBEpeH, YTO €Cnn siXTa OTKIOHSEeTCH OT OCu
mMapLipyTa He 6ornee 4yeM Ha BenuuuHy XTE, To OHa rapaHTMPOBaHO HaxoAMTCHA BHE ONacHOCTW.

Packnagka rancoB Ha naBMpOBKe.

Ecnu axTe npeacTtont naBMpoBKa B OTKPLITOM MOPE Npu NEPUOSMYECKN N3MEHSIOLLEMCS MO
HanpaBEHUIO BETPE, TO aKTUBUPYIOT PYHKLIMIO AOCTWXKEHWST 3a4aHHOW MYTEBOW TOYKN U 3aKnagbiBaloT
rancbl UCXOAst U3 pasHuULIbl UICTUHHOTO Kypca M UCTUHHOIO NefieHra Ha TOYKy npuxoaa. AXTy Be4yT KpyTo K
BETPY MO NepeaHewn wkaTopuHe ctakcens. Ecnv npu aTom Ha rance nHguumpyemas Ha npuémnmnke GPS
pasHuua UM - UK < 45°, To 3TOT ranc BbIro4eH, €CIN e HET, TO BbIrOAHEE €0 CMEHUTD.

Ewé npowe wucnonb3oBaTb B Takow cuTyauum 3HadeHue cyHkumm VMG (abcomntoTHas CKOpoCTb
NPOABWXEHMS NO reHepanbHOMY Kypcy), nas TEM raficoM, Ha KOTOpPOM 3TOT NokasaTenb GonbLue (gaHHas
YHKUMA peanu3oBaHa He BO Bcex mogensax GPS).

B 3aknoyeHne xoveTcs npuBecTy umMtaTy 13 "PyKkoBoacTBa No aKcnnyatauum'

"Bce HaBMraumMoHHoe o6opyanoBaHue NPoM3BOAMTCS M NPOJAETCA NULb Kak CpeacTBO NOMOLLM B
HaBuraumm. Nonb3oBaTenb caM OTBETCTBEHEH 3a COBEpPLUEHCTBOBaHWE CBOEro HaBMraLMOHHOro
MacTepcTBa, He3aBUCMMO OT NH60ro, NpMobpeTeHHOro um obopyagoBaHma”.
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7 ImaBa 7. Mopckaa acTpoHaBurauus.

AcTpoHOMMYeckne cpeactBa M MeTOObl HaBuraumm MPUMEHSIOT B OTKPbITOM MOpe, a Takke B
npubpexHbIX nNnaBaHusX, korga OeperoBble OPUEHTUPbl HE  BUOHbI WM HE  OMO3HaHbI.
Mopckass acTpoHaBurauus peluaeT TpM OCHOBHblE 3adayu OPUMEHTUPOBAHMSA: OrnpeferieHne BpeMEHM,
ynpaBrieHne OBWKEHWEM CyaHa OTHOCUTESIbHO HanpaBrieHUsi Ha HebecHoe CBETWUO Npu nnaBaHun 6es
KoMnaca wnu onpegernieHMe MonpaBkM Komnaca no HabnwogeHuto CcBeTuna, onpegeneHue
reorpadmyecknx koopamHaT MecTa cydHa no HabniogeHMsIM HanpaBlieHUM Ha CBeTUna Afsl KOHTPOnst
cuncneHmns ero nyTw.
LTypmaHckyto KBanuduKaLMlo SIXTEHHOrO KanuTaHa nydlle BCEero Xapaktepu3yeT KadeCTBO ero
acTpOHaBUraLMoHHbIX obcepBaunin. [Ans pelueHns acTpoHaBUraLNOHHbIX 3a4ad B NOSIHOM o0beMe u ¢
BbICOKOM TOYHOCTbLIO, obecneuvBalolLlen NnaBaHWe B OTKPbITOM MOpe, Ha SIXTe HeobXoAuMO WMETb:
TPaH3UCTOPHLIN PagVONPUEMHUK ANS Npuema paguoCUrHanoB BPEMEHMW, HABUraUMOHHLIA CEKCTaH,
XOpoLUne Braro3alluileHHble Yacbhl (fy4lle BCero 3neKTPOHHble WM KBapLeBble, CO CTPENoYvHON
WHAVKaUMEN), MUKPOKanbKynsaTop Tuna "OnekTpoHuka" unm tabnuupl "BeicoTbl 1 asumyTsl cBeTun (BAC-
58)", mn3pganHble YHuO, Mopckon AcTtpoHomuyeckun ExerogHuk (MAE) wnnm ppyroe nocobue ans
BblYMCIIEHUS KoopauHaT CBETUI.
Ecnn kakon-nnbo un3 ynoMsiHyTbIX MHCTPYMEHTOB WM MOCOOUIM Ha sIXTe OTCYTCTBYET, CHMKaeTCs
TOYHOCTb M YacToTa 0bcepBaLMiA aCTPOHABUIaLMOHHOTO OPUEHTUPOBAHUS.

7.1 HebGecHble OpMeHTUPbI, UX KOOPAUHATbLI U BUOUMbIE OBUKEHUS.

OpueHTupamm B acTpoHaBuraumm aensTcs HebecHble ceeTuna: 3se3gbl, ConHue, JlyHa n Hanbonee
Apkue nnaHeTbl (BeHepa, Mapc, OnuTep, CatypH).
HaBuraumnoHHble 3Be3abl. HaBuraumoHHbIMM Ha3biBaloT Hanbornee sapkue 3B8e3abl, KOTopble HabnaaT
ANsi OpUEHTMPOBaHUSA (OCHOBHblE NepeyncneHbl B npunoxeHun 4, a). 3Be3dbl OMO3HalT Mo KX
pacnosnoXeHWio B CO3BE3AMM - B XapakTepHon dwurype, obpa3oBaHHOM rpynnon cocedHux 3Besq Ha
Hebocsoae, a Takke no nx BMOUMOMY Bnecky.
Bneck 3Be3n cpaBHMBAKT C NMOMOLLbLIO YCIOBHbIX YMCEN - 3Be3OHbIX BEMWYMH, LUKana KOTOpbIX UMeeT
BMA;

...-5,-4,-3,-2,-1,0+1, +2, +3, +4, +5 ...

Bieck CHAbLHEee taeck caabee

- >

Bneck m = 0 npucBoeH camoin sipkow 3Be3de neTHero Heba Bere aﬂl/lpbl. Moyt Takomn xe ApPKOCTU
3Be3ga ApkTyp ( 124 Bononaca). 3se3ga Anbtaup (O‘r Opna) nmeet m = 1, n oHa cumtaeTca B 2,5 pasa

cnabee no 6necky yem Bera; 3Be3ga [yoxe (O: Bonbwon Mepgseanubl) umeet 6neck m = 2,0, 1 oHa
BuaHa cnabee Bern B 2,5X2,5=6 pa3. bykBon "anbga" obbl4HO 0603HavYaeTca camas Apkasi 3Be3fa Toro
co3Be3aus, Ha3BaHMe KOTOPOro ykasaHo. [pucTtynas K caMOCTOATENbHOMY M3Y4YeHWI0 3Be3dHOro Heba,
onpefensalT No KoMnacy HanpaBneHue Ha Touky cesepa N (puc. 87). Hag Ttoukon N B yrrnoBom

i.-
paccTosHuM h, paBHOM reorpaduyeckoil WMpOTe MecTa HabGnoaeHWii Fr pacrnornoxeHa 3Be3aa

MonsapHas ((.I Manon Meaeeguubl). MpubnmxeHHO MOXHO nonaraTek, YTO ¢ MNMonsapHon coBnagaeT Touka

F, o

. CeBepHblil nomoc Mupa. Yron Mexay MMAOCKOCTbIO FOPU3OHTa M HanpaBneHueM Ha
Habnogaemoe CBeTUIIO Ha3bliBaeTcsl BbIiCOTOM cBeTuna. Boeicota [NonsipHow npubnukeHHO paBHa
reorpaguyeckon LWNpoTe MecTa AxThbl.
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Puc. 87. OpueHTnpoBaHME NO HanpaBreHuio Ha ceBep, BO BPEMEHM U MO LUIMPOTE MecTa sXTbl MO
HabnoOeHUIO 3a CO3BE3AMSIMU CEBEPHOro Heba.

3emHasi atmocdepa HabnogaeTcss Hamy B hopme NPUNITKOCHYTOro Haf ronoeon "HebecHoro ceofa”. 3to
NCKaXXaeT rna3omMmepHo naMepsdemblie BbICOTbI: Ha6mop,aema;| HEeBOOpPYXeHHbIM rna3omM BbICOTa CBeTUNa
06bI4YHO npegcraensercs Ha 15-20° oonbLie WCTUHHOMN BbICOTbI.
HanpaeneHne Ha Habnogaemoe CBETUIO onpeaensieT ero UCTUHHbIM neneHr Ul; B acTpoHaBurauum aty

KOOpAMHATY 4acTO Ha3biBalOT KPYroBbIM asMMyToOM U 0OO3HauvatoT "ﬂf‘:. Mpy BbluKCcneHUaAx yaobHo
M3MepsaTb a3uMyT "Bnonkpyra": B CEBEpPHOM WMPOTe - OT TOYKM ceBepa N No ropusoHTy, B HanpasneHun
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- A
TOYeK BOCTOKa unu 3anapga, B npegenax 0-180°. Monykpyroson a3aumyT o60o3HayaoT ~ U 3anncbiBaloT

_ oy 5t
B dopme, Hanpumep, Ay = NOB°0 . Ecnu komnac He umeeT neneHraTopa, To Ul cBeTnna MoxHo
HaWTW, 3aMEeTUB B OOWH M TOT XX€ MOMEHT KypcoBoOW yron cBeTuna u kypc axtbl: UMN=UKtKY (3Hak
CTaBWTCA B 3aBMCMMOCTW OT HauMeHoBaHus 6opta: (-) cooTBeTcTBYyeT nesomy 6opty). UM MNonspHown

onmsok k 0°, moatomy MK npubnmxkeHHo paeeH KY [MonspHon. Ha puc. 87 3Bespga Kactop (G‘r
BnusHeuoB) BuaHa no HanpaeneHuto UIM* = 68° Ha BbicoTe h* = 25°, ecnu HabnogeHus BeaoyTcsa Ha

e
wmpoTe P & 44°N (Ceactononb, BnagneocTok).

BbicoTa u asumyT (ropu3oHTanbHble KOOpAMHAaTbI) BMOSIHE OMpedenstoT NonoXeHwe BUMAMMOrO MecTa
cBeTuna, NOCKOMbKY MX OTCYUTLIBAKOT OT rOPU3OHTa (BbICOTA), IMBO M3MeEpPSIOT MO FOPUSOHTY (a3UMYT).
BbICOTY MOXHO M3MEpUTb C MOMOLLbLID CEKCTaHa MMM acTponsabuun, KpyroBon asvMyT - C MOMOLLbIO
Komnaca n neneHraropa.
OnosHaB [lonsipHyto, nerko HanWtu cossesgne bonbwow Megseamubl (Bonblwon Kosw) v "gesunybio
rpyap" Kaccrnonen - oba ot co3sesgns pacnonoxeHbl Ha Hebocsoge B yrnosoM yganeHnum 30-40° no
obe cTopoHbl oT [lonsdpHoW; npu HabnAeHWAX Ha HawWx MOPSX OHW BcCerga pacrnonoXeHbl Haj
ropusoHTom. bonbwyo Measeauuy nerko 3anoMHUTL M ObICTPO OTbICKaTb Ha Hebe, OTHOCUTENbHO Hee
NPOCTO OMO3HaTb Apyrme Co3Be3ans U HaBUraumoHHbIe 3Be3bl:

e 0 HarnpasneHuo oT ﬁ Ha & Bonbuwoit Measeavubl (M B yaaneHun, paBHOM NATU PacCTOAHUAM
ﬁ .« ) HaxoguTcs MonapHas n "Manbii KoBw" co3se3ams Manon Measeauubi;

e [0 HanpasfeHuIo B.M.- MNonsipHass M1 Ha TakoM >Xe paccTosHuM oT [lonspHon HaxoauTcs
Kaccuones;

e O HanpaseHUo }"_I}J B.M. BuaHbl cos3ee3gusa Jlupbl n Jlebens, Bxogsiume BMecTe C
cose3sgnem Opna B "NeTHUN TpeyronbHuK";
e [0 HanpasfeHuo N B.M. BngeH Bo3Hunuumin.

Ons  wn3yyeHus [Opyrux Cco3BE3OWA CNYXUT KapTa 3Be3gHoro Heba, npunaraemas k MAE.
Ha puc. 88 nsobpaxeH 3eMHOI Liap 1 nokasaHo reorpaguyeckoe Mecto siXTbl M, nMmetoee KoopanHaThbI

i ){' o
Jal.}"rl/l o . 3aTem NPOn3BOJIbHbIM paanycomMm U3 LeHTpa 3emnn onncaHa BcnomoratesnbHast HebecHas

cbepa, 1 Ha Hell Noka3aHo BUAMMOE MecTo cBeTuna T’ ak Touka nepeceyYeHns NoBepxHOCTU cdepsbl
W Npu1LeALero oT oYeHb yaarieHHOro CBeTuna nyya CBeTa; aHanornyHasi Touka Ha noBepxHOCTU 3emMni

HasblBaeTCcs reorpacuyeckum mecTtom ceeTuna D-(Mnm MC).
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[Tonsipuas

*
|

Bpauenue Heba

Puc. 88. Tleorpaduyeckne u
3KBaTOpManbHbIE KOOPANHATbLI, ONPEAENnsoLLMe MONOXEHNE reorparuyeckux U BUOUMbIX MECT CBETUIT.

P o
Ecnu yepes reorpacmyeckoe Mecto cBeTuna a npoBectu mepuamaH ¥ °° ¢ - a yepes BMaUMOe mecTo

y y Fpoe' F
cBeTuI1a NpoBecTn aHalorm4yHbIn HebecHbIN mMepunanaH i 5 , TO HETPYOHO onpeaennTb nooxXeHune
reorpa(bwquKoro n Bumagmmoro mMecta cCBeTuiia B reorpachHeCl(on cucreMe  KoopauHar:

- wmpote MMC P Ha cdepe COOTBETCTBYeT Ayra MepuauaHa - acTpoHaBUraumMn ee HasblBaT
CKIMOHEHMEeM CBEeTMUIA; CKIIOHEHNE U3MEPSIOT TaK XKe, KaK U reorpapuyeckyto WMpOoTy; Npy nrnasaHum B
CEBEpPHOM MONyLIApUM CEBEPHOE CKIOHEHWE CYMTAEeTCH MOMNOXMTENbHON BENMUMHON, a XKHoe -
oTpuuaTensHom;
E_E =t

- ponrote TMC * Ha cepe cootsetcTByer ayra aksatopa ¥ ¥ | B acTpoHaBuraumu ee
Ha3bIBAOT FPUHBUYCKMM YacOBbLIM YriiOM CBETUNA U U3MEPSIIOT aHanorMyHo reorpadomyeckon [onrote
UNu e B KPYroBOM cyeTe - OT HeBGEecHOro rpyvHBMYCKOrO MepuamuaHa fno 9KBaTopy BCerda B CTOPOHY
3anaga oT 0 o 360°.
MonoxeHne MepuamMaHa BUOMMOIO MecTa CBeTuna Ha HeGecHOM cdepe MOXHO OnpedenTb He TOMbKO
OT FPUHBMYCKOrO MepuamaHa. M3 puc. 88 BUAHO, YTO Ayra aKkBaTopa OT MECTHOro HebecHoro MepuanaHa

{

A0 MepuanaHa BMOMMOro MecTa cBeTuna M3MepsieT MeCTHbIN YacoBoW yron M(ero oTCUUTbLIBaOT
aHarorM4YHo rpMHBMYCKOMY, HO 3a Hayano oTcyeTa MpuHATa Todka E skBaTopa Ha mnonydeHHOW Yactu

P EF, . .
" 5 mecTHoro mepuamnaHa). MecCTHbBIM YacoBOWM Yron OTNMYAeTCA OT TPUHBMYCKOTO Ha BENAYMHY

OONroTbl MecTa AXThbl:
s

W W 0
t, =L, T A, 9)
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rge BOCTOYHaA ponrorta I'IpVI6aBJ'IF|eTCF| K ‘Ep KpyroBoro c4yeta, a 3anagHaa - BblHMUTAETCA.
Yacoson yron ceeturia MOXXHO TakKXKe OTCHUTaTb KpyroBbiM CHETOM OT TOW TOYKM 9KBaTOpa, B KOTOpOVI

ConHue pacnonoxeHo Ha HebocBode B AeHb HacTynreHns BecHbl - 21 mapta. OTa Toyka Ha3blBaeTcs
TOYKOW BecHbl (Touykonm OBHaA) u obo3HavaeTcsa Y. OTcuMTaHHbIM OT Touknm OBHa 4acoBOW Yron

__f‘*
Ha3blBaeTCA 3BE€30HbIM YITIOM (B MAE oH HasBaH 3Be3gHblM ﬂ,OI'IOJ'IHeHVIeM) n obosHa4vaeTcs .

o _j"* —_ Q’-'
BennuuHa 360° - = Ha3blBaeTCs MpsIMbIM BOCXOXAEHMEM W OTCYUTLIBAETCS] MPOTUBOMOSIOXKHO
3Be3gHomy yrny. MNMpsmMble BocxoxaeHusa nonydatot usa MAE ons ykasaHusi BUOUMbIX MECT MnnaHeT, JlyHbl
7] ConHua.

L, t, ,
Koopaumatel &, M TZP  #* & gnonne onpenensior noroxeHve Ha HebecHol cdepe M Ha

3Be3HOW KapTe HebecHoW napannenu ceetTuna (CKnoHeHne) n HebecHoro mepugnaHa ceetuna (ogHa us

r t .
senmamn: M EP oy OI)_ 3TN KoopauHaTbl HA3bIBAKOT 3KBATOPMAmbHBLIMU, HA AXTE WX
BbluncrisoT no MAE vnu gpyromy nocobuto Ha MOMEHT HabntoaeHwiA ceeTmna.

W3 puc. 88 BugHo, 4to B Nto6o MOMEHT:

fM:tY+ f*7 (57)

Yacoson yromn TO4Ku OBHa ;;?-Y Ha3blBalOT 3BE3QHbIM BpPEMEHEM. Ha 3BeagHoi KapTe O4eHb 6nm3Kko K

MepuamaHy Toukm OBHa pacnonoxeHa 3eesga Kadd (/3

MepuanaHe pacrnosnioxeHa 3sesga Pekna (?{ Bonbwon Measeauubl). 3HaunT, NO YacoBOMY Yriy
3Be3gbl Kadbd HenocpedcTBEHHO M3 HabMAEHUN MOXHO y3HaTb 3BE34HOE BpeMms, a 4acoBOW Yron

Kaccmonem), a Ha npoTuBosieXxallem

3Be3abl Pekga oTnvyaeTcda OT 3Be3gHoOro BpemeHu Ha 180° (torma t Y= M -180°). Onsa oueHkn Ha
HebocBoAEe 4acOBbIX YrIIOB 3TUMX 3BE3J MOJSIE3HO MOMHWUTb, YTO YrfOBOE PacCTOSIHME Ha peasibHOM

’B - £Kaccuonen npubnmxeHHo paBHo 15° = 14, a Mexay 3Be3famu @ .

bonbwon MepgBsegnubl OHO paBHO 25° = 1,74. Ha puc. 87: t Y = 30°
Ecnun HebecHbIn aKkBaTOp pasgenvTb Ha 24 4yacTu, TO Kaxdas yYacTb OygeT paBHa 15°. Ee HasbiBaloT
YacoMm; nogenue 4ac Ha 60 yacten, nonyyawT MUHYTY (4M = 1° 1 1m = 15 gyroBbIX MUHYT), Nogenuns

MUHYTY Ha 60 yacTten, nonyyalT cekyHay (4c = 1' u 1c = 0,25'). B yacoBon mepe U3MepsAT BpeEMS U,
Korga aT1o ygoGHO As NpakTUKK, YacoBbIe YrTbl.

HeGocBoae mexay 3Be3gamu

an/IMeHVITeﬂbHO K pwucC. 88 reorpadumyeckme un 9KBaAaTOpUuarnbHble KOOpAMHATbl 3anucbiBakoT Tak:

MecTto AXThb: @ = 44°N, A= 65° Ost.
"eorpacunyeckoe MecCTo ceeTuna: P = 50° N, A* = 35° W.
Buonmoe mecto cBeTtuna: &= 50° N, trp = 35°W wunu tm = trp+ A0st = 35° + 65°= 100° W;
3Be3gHoe Bpems: t Y = 28° nnu 1452m);

. e °
3Be3aHbIN yron (3Be3gHoe [OMNOSHEHne): F = 72°;

Mpsimoe BocxoxaeHuve: € - 2gg°,

p

bonbwon Mepgseguubl - BOCTOYHEE MOMYHOYHOM YacTM MECTHOro

Ha puc. 87 t Y=30°=2y, TaK Kak Kaccroneun Habniogaetcst 3anagHee NonygeHHOW YacTu MecTHOro

MepugunaHa. 3Bes3ga @ Jnpbl nmeert ; tm = 110°W, a 3Be3ga « BbnusHeLoB nmeeT yacosou yron tm =
85°.
OkBaTopmanbHble KOOpPAMHATbl HAaBUraUMOHHbIX 3BEe3A, HabnaeH s KOTOPbIX Yalle BCEro BCTpevarTcs

HebecHoro MepuamaHa, a
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B AaCTpPOHaBUrauMOHHbLIX 3agadvax, OaHbl B NpuroxeHun 4, a, BOCNpoM3BogsweM C Hebonbunmm
pononHeHuamu ceegenna m3 MAE Ha BucokocHbih, 1980r. 3Be3gHas kapta MAE Takke ocHoBaHa Ha
3KBaTOpMarsibHbIX KOOpAMHATAaX; B YCIMOBUSX SIXTEHHOrO MiflaBaHUS OHa 3aMeHsieT 3Be3fHbiin rnobyc. B
NEBON BEPXHEW YacTU KapTbl AaHa CeBepHas NonsipHas 4YacTb 3Be3OHOro Heba, a B NpaBOW BEpXHEWN
yacTu - ero rkHas nonsipHasl Yactb. B oboux cnydasix gaHbl 3Be3gbl co cknoHeHusmu ot 30 go 90°,

4
MepuanaHbl UMET BEenWYMHbl 3Be3dHbIX yrnoB ¥ uepes 30°. OkeaTopuanbHasi obnactb Mexay
napannenamu +23,5° naHa BHU3Y; 34€Cb NO BEPXHEN paMKe OTCYUTLIBAKOT MPSMbIE BOCXOXAEHUSA U

y e
3Be3HOE BpPEMsl, a MO HWKHEN - 3Be3dHble Yrnbl (3Be3gHble gononHenust) F . MpaBas cTpernka
nokasbiBaeT HarpaBfieHMe BUAMMOrO CYTOYHOIO ABWKEHUS CBETUI; CreBa BHU3Y yKasaHbl LUMPOTLI, Npu
KOTOpPbIX AaHHAas napannenb kacaeTcs ropM3oHTa B TOYKE tora.

Monb3oBaHne 3Be3gHOM KapTou. [lnsi Oono3HaHMs 3Be3d KapTy HeobOXOAMMO COpMEHTUPOBaTb MO
WMpoTe MeCTa, HanpaBfieHU0 MECTHOro MepuaMaHa Habnwgatens W BpemMeHu HabnogeHun.
HameTnB no yacam MOMeHT Tc Havarna npeacTosmx HabnogeHnin 3ee3 (0 cucTeMe cyeTa BpeMeEHUN Ha
axTte cM § 7.2 n puc. 90) no cxeme, AaHHOW B npumepe 1, npexae Bcero 3abnaroBpeMeHHO BbIYMCNSAIOT
3Be3gHOe BpeMs B MOMEHT T¢. TOYHOCTb BbIYMCINIEHUIA C NOMPELLHOCTBIO 4O Monydaca gocTaTovHa Ans
paboTbl C KapTON.

Mpumep 1. HameueHbl HabnogeHua 3ee3gHoro Heba B JleHuHrpage (wupoTta MecTa P 60°N) 12
deBpans OKOJI0 Tc = 20420m.
Bblumcnutb 3Be3gHOE BpeMsi Ha Hadvano HabniogeHun gns paboTtbl ¢ KapToi 3Be3gHoro Heba (Bce
nocnenytowmne NpMMepbl AaHbl Mo TaKOW Ke CXeEME).

- YcnoBHble
BenuuunHa, pencreune PeweHue
0603Ha4YeHunA
1. CtaHgapTHoe Bpems cpoka HabnogeHun Tc ;S 5qcbeBpan;|
2. PasHuua mexpgy CTaHgapTHbIM M TEOpPeTUYEeCKUM
ATc -1y
NosiCHbIM BpemeHeM no puc. 90
3. TlosicHoe Bpemsi (NpUbnMXeHHOEe MepuanaHHoe ot 12 pespans
o
Bpemst) Tn" ™ Tm 19,54
4. BcnomoraTtenbHas BenuyuHa m3 npunox. 4,8 Ha 12
R -14,5y4
deBpans
5. 3Be3gHoe BpeMsi Ha MECTHOM MepuanaHe tY 5y
NMosicHeHusA:

1. Ecnu npu BbInonHeHuu nn. 1-3 nonyyaeTcsa oTpuuaTensHas BenuuMHa, To Hago yBenuuuTb Tc Ha 24y;
nocne BblYMTaHMUS ATc nony4nTcs TNe Ha npeabigyLLyo KaneHaapHyto nary.
2. B Hawew cTpaHe: ¢ 1 okTsabps no 1 anpens ATe paBHa - 14, a ¢ 1 anpensi no 1 okTs6ps ATc=-2uB
Apyrux cny4vasix ATc ecms pasHuMua Mexay CTaHOapTHbIM M MOsSICHbIM  BpemeHem (puc. 90).
3. PasHuua Mexay — MepuanaHHbIM ™ 4 MOSACHBIM TNe He npeBblwaer  30m.
4. BcnomoraTtenbHast BennymMHa R BblOMpaeTcs No 3agaHHoOW gaTe HabnwogeHun us npunox. 4,8 ¢
OKpYTrIieHneMm oo nony4aca.
5. MonyyaeTcs Bcerga AEVCTBUEM BblUMTaHWs: N. 5 = n. 3 - n. 4; npyn HeobxogumocTn YeBenununte TNe Ha
24y,

Ona paboTbl Ha kapTe 3Be3gHoe Bpems tY nepeBodsaT B rpagycHylo Mepy no Tabn. npunoxeHus 4, 6
nnéo B yme YMHOXeHEM Ha 15°: ty = 5X15=75°.
[anee Ha kapTe No wKane nNpsMbIX BOCXOXAEHUN crieqyeT HaWTWU MepuanaH 1 TOYKY ero nepeceyeHus ¢

akBaTopoM E - oHa HasbiBaeTCd nonyaeHHouM Toukou. [lo wwumpote Mmecta I[’-D=6O°N HaxooaT Ty
napannenb, KOTopasi KacaeTcs ropM3oHTa B TOYKE tora - NMpy 9TOM MOMb3YIOTCS LWKarionh cresa BHU3Y
KapTbl. 3Be3dbl, PacrnoNOXeHHbIE HOXXKHEee 3TOW Mnapannenu, B AaHHOW CEBEePHOWM LUMPOTE HMKorga He
BUAHbI.

Bblias Ha HabnogeHus, npexae BCero HaxoAaAaT OCHOBHblE HanpasrieHusa (opueHTupyscb no MonspHon
unu no komnacy): Ha cesep N, Ha BocTok Ost, Ha tor S, 1 Ha 3anag W. 3atem onpeaensoT NnonoxeHue
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. F
HebecHOro MecTHoro mepuavaHa: oH npoxoaut ot N yepes CeepHbiit nonoc mupa -~ ¥, nanee vepes
TOYKY Hag ronoson HabnwpgaTens Z (3eHUT) 1 Yyepes Touky S. KapTy pasmeluaroT Tak 4Tobbl nonygeHHas
Touyka E Obinia Hag TOYKOW tora S U BbIMUCMEHHBIN MepuanaH 75° coBnan ¢ HanpaBleHMEM MECTHOro

MepuavaHa; npu 9TOM BbicOTa Toukm E  pomkHa Obitb  paBHa  90° o - 30°S.
B6n13n mecTtHoOro mepuaunaHa, HeCKONbKO BOCTOYHEE TOYKM tora, Ha BbicoTe oT 20 oo 40° (no ycnosuio
npumepa 1) onosHawT co3se3gne OpuoHa; Ha NpoAorkeHun Tpex3sesgHou Ayrm "nosica OpuoHa"

BNpaBo W BBepx pacrnonaraem AnbaebapaH (G: Tenbua). MpoOomkne 3Ty Xe Ayry BIEBO W BHUS,

Halloem camylo sIpKylo 3Be3dy 3uMmHero Heba Cupuyc (Q’r Bonbworo [lMca). HenocpeacteeHHo Hap
rofioBoV HabnoaaTens NPOXoasiT Te CBeTUNa, Y KOTOPbIX CKIIOHEHWE PaBHO LUMPOTe MecTa HabnoaeHui;
GnN3KO K 3eHUTY pasMecTuriocb co3eesane BosHuyero.

, *
Ha kapte 3BeagHoro HeGa cesepHasi nonycdepa aaHa ¢ ouUdPOBKON MepUaMaHoB BenuumHamu F .

Z
Bbluucnve 3Be3gHbIi yron Touku E (f = 360° - tv = 360° - 75° = 285°), Hangem mepwuaunaH,
npoxogsawmm 4vepes londpHylo u 3eHuT. Tenepb Hag TOYKOM CeBepa OMoO3HaeM 3Be3dbl CO3BE3aAMS
lepkyneca. Ha Bbicote 60° pacnonaraetca [NonspHas, Kaccuonesa BugHa nesee u Bbiwe [lonspHon
(yacoBon yron 3Be3gbl Kacdd paseH tm = 75° = 540st. bonbwas Megsegvua BugHa npaBee U Huxe
MonsipHon, YacoBou yron 3Be3apl dekpna tm = 255W = 105°0Ost.
B pesynbTate BpaweHus 3emnu BOKpYr CBOel ocu HabniogaeTcs BuaMMoOe BpalleHue Hebocsoga C
BOCTOKa Ha 3anag: ecrnvM CMoTpeTb Ha ceBep, TO BMAMMOE [ABWKEHME CBETWUN MPOUCXOOUT BOKPYr
MonspHoM npoTMB Xxoga 4YacoBow cTpenku (cm. puc. 87). Ecnu xe cmoTpeTb Ha tor, TO BMAMMOE
OBWKEHME CBETWUN MPOMCXOOUT MO XOA4y YacoBow cTpenku. B Hawem npumepe cossesgne OpuoHa
nepemeLlLaeTcsa crnesa Hanpaso - B CTOPOHY 3anaga. CKopoCTb BUAMMOIO CYTOYHOIO ABWXEHMWS CBETUN
cocTtaensieT okono 15°/4ac, nosaTomy akBaTopuanbHoe co3se3ane OpuoHa 3angeT NpMMEPHO cnycTsa 64
nocne ero NpoxoXxaeHus Yepes MepmanaH Mmecta HabnwogeHun (nocne KynbMuHaumm). 310 NPOU3OMaET B
Tc = 204 + 64 = 264 - 24y = 24 13 depans.
lMepen nnaBaHvem NOMNe3HO NOTPEHMPOBATLCS B OMO3HAHMUN 3BE34 Ha MECTHOCTU UMK C NMOMOLLBIO KapThbl
3Be3gHoro Heba.

Bugumble aBmxeHusa cBetun ConHe4yHouM cucteMbl. KpomMe BMOMMOro CYTOYHOTO [OBWKEHUS, B
KOTOPOM Yy4acTBYIOT BCE CBETUIA, CYLLECTBYET COOCTBEHHOE NepeMeLLeHne no HebecHom cdpepe cBeTUn
ConHevHon cuctembl (ComHua, nnaHeT, JlyHbl) ¢ pasHbiMu nepuogamu. B pesynbTate atoro
nepemMeLLeHms OHN NO-pa3HOMY BUAHbI HA HEBOCBOAE B pasnunyHble KaneHaapHble AaThl 1 Nepuognuyeckm
NnosIBNAKTCA B pasnuyHbIX yyacTkax 3BE3HOro Heba.
B Teuenne roga 3emnsa cosepliaeT oanH obopoT no opbute Bokpyr ConHua nosatomy CornHue mmeet
CcoDOCTBEHHOE rodoOBOe [OBWKeHWe Ha ¢oHe co3e3guin. lMytb ConHua cpeau 3Be3d, MOKa3aHHbIN
NyHKTUPOM Ha KapTe 3Be3gHoro Heba, HasbiBaeTcs aknunTukon: ConHue nepemellaeTcs cpeau
cOo3Be3uin 3oauakanbHoro nosica ("Kpyra xXMBoOTHbIX"), NPOX0OAa NocrnefoBaTenbHO ¢ MapTa no dgespanb
co3se3gus Puibbl, OBHa, Tenbua, bnusHeuos, JlbBa, OeBbl, Beco, CkopnuoHa, CTtpenbua, Kosepora,
Bopgones. CkopocTb aTOro nepemelleHns coctasnsaet okono 1° 3a cytkm nunm 30°=24 3a mecsL, NO3TOMy
KapTuHa 3Be3gHoro Heba B JaHHOM MeCTe M B JaHHbIA Yac CyTOK cnycTa mecsy 6yaeT Habnogatbes Ha
2 vaca paHblle, cnycts 15 cyTok - Ha 1 yac paHbwe M T. N. B momHoyb Ha ore pacnonaratoTcs
co3ge3gud, otctoswme ot ComHua no askeatopy Ha 180° = 124. Hanpumep, 22 wuoHSA npsiMoe

BocxoxaeHne ConHua (£4= 90°=64 1 B MECTHYIO NOSHOYb Ha tore ByayT BUAHbLI co3Be3ams 3meeHocLa 1
Jlvpsl (cMm. npunoxeHue 4, 6).

N3 peBatn nnaHet ConHEeYHOW cucTembl ONiS Lenen HaeBuraumu HabnopatoT Tonbko BeHepy, Mapc,
KOnutep un CatypH. brneck nnaHeT ObiBaeT o4eHb Oonbwum (MHorga BeHepa BugHa [gHeM
HEBOOPYXEHHbIM TJ1a30M), HO W3MEHSETCS B 3aBMCUMOCTU OT B3aMMHOINO PacroSIOKEHUs MNIaHeThl,
3emnu n ConHua (koHdurypaumm), cMeHa KOTOpbIX MPOMCXoauT ¢ nepuofomM oT 1 go 2 net. [naHeTsl
Bcerga HabnogalTca B npegenax 304vakanbHOro nosica, Heganeko ot aknunTukui. CeedeHust 00 mx
nonoxeHnn Ha HebocBode Ha KaXabl OEHb M XapaKTEePUCTUKY MX BUAMMOCTU MOXHO nonyyntb n3 MAE
unn mn3 ACTPOHOMMYECKOro KaneHzapsi, KOTOpbIA eXerogHo BbiNyckaeT wusgatenscTtso "Hayka'".
lMosiBNeHMe nnaHeTbl MOXET 3HAYMTENbHO WCKa3WTb BWUA CO3BE3OUS U 3aTPYOHUTb €ro Orno3HaHue,
nnaHeTa MoOXeT ObiTb NepenyTaHa ¢ HaBUraLMOHHONM 3Be3a0M. [o3ToMy HeobXoaMMO HaHECTU BUOMMbIE
MecCTa NnaHeT Ha 3BEe3JHYl0 KapTy AN HaMeYeHHOro cpoka nnasaHusa (no ykasaHHbiM B MAE unu

ACTPOHOMMYECKOM KarieHgape BenvymHam oy, ‘5).
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_—-—_’ CyTouHoR BPaWEHAE dmamm MecryHoe aonmenng
HEbOCHOAS Mytisi

Puc. 89. YcnoBusa HabnogeHun JlyHbl 1 NyHHas OCBELLEHHOCTb 3aBUCAT OT Bo3pacTa JlyHbl 1 LWMPOThI
MecTa SIXTbl.

BeHepy cnegyeT HaHOCUTB He pexe Yem Kaxayk Hegerno, Mapc - yepes aBe Hegenu, KOnutep 1 CatypH
- yepes MecsiL,.
JlyHa Takke nepemelLaeTcsa cpeam co3Be3ani 3oamakanbHOro nosca u umeet cobCcTBEHHOE ABUXEHME C
3anaga Ha BOCTOK MPUMEPHO Ha BEMWYMHY CBOEro BMOMMOIO AMCKa 3a Kaxabli Yac. 3a CyTkMm 3TO
cMelleHne coctaBnsieT okono 13° = 50m. Bug JlyHbl Ha Hebe HasbiBaeTcst ha3omn, kKoTopas 3aBUCUT OT ee
BO3pacrTa.

BospacT JlyHbl BblpaxaeTcd B CyTkax M ykasblBaeT KONMMYECTBO CYTOK, MpOLIeAlmx nocfne Toro AHs,
korga JlyHa n ComnHue 6binn Ha ogHom HebecHom Mmepuamane (puc. 89). MNpu coeguHeHun JlyHbl U
ConHua Bospact B = 0, JlyHa obpalleHa kK HaM HEOCBELLEHHOW CTOPOHOM M He HabnogaeTca Ha Hebe:
aTa pasa HasbiBaeTCs HoBOnyHuem. B HoBonyHue JlyHa nNpoxoAauT Hag TOYKOW tora OAHOBPEMEHHO C
ConHuewm, Bo3pacT JlyHbl Ha nobyio AaTy noacynThLIBaKOT No popmyne:

B=[+M+, (58)

roe a - KaneHgapHas nara;
M - HOoMep Mecsua B rogy;
J1 - nyHHoe yncno (B 1982 r. OHO paBHO 2 1 3aTeM Kaxabli rog ysenudmnsaetcsa Ha 11).

Hanpumep, 8 masi 1984 r.
1| = 2 + 11 + 11 = 24; a = 8; M = 5.
B=37-30=71

Mepuoa cmeHbl a3 paseH 29,54 = 304 NoOaToMy ero BenuWYMHy nocrie pacyeta npu HeobxoaMmocTu
oTOpachbIBaloT.

Mpu B = 74 JlyHa pacnonoxeHa k BOCTOKy oT ConHua 1 BugHa B nepBou yetBepty (Monoaas JlyHa); oHa
BOCXOAMT OKOJIO MONyAdHsl, BO BTOPYK MOMOBUHY AHS BuAaHa BMecTte ¢ COnHUEM Hag ropu3OHTOM,
BEYEPOM  OCBeELLUaeT Hro-sanagHyld CTOPOHY TOPU3OHTA U 3axOoOUT  OKOMO  MOJTYHOuW.
Mpu B = 154 JNlyna n ConHue pacnonoXeHbl Ha NMPOTUBOMOMOXHbIX MepuanaHax (B NPOTUBOCTOSHUM,
cu3urnm) HabngaeTcs nNonHonyHue. JlyHa BocxoguT BEYEPOM M A0 yTpa OCBELLAET HOYHOW FOpPU3OHT;
34ecb NyHHasd OCBELLEHHOCTb MaKkcumanbHa.
Mpu B = 221 JlyHa pacnonoxeHa 3anagy ot ConHua v BuaHa B nocnegHen yetseptu (ctapas JlyHa), oHa
BOCXOAMT OKOMO MOMyHO4YM, B NEpBY0 NONOBWUHY AHS BMecTe ¢ ConHuem BuAHaA Hag rOPU3OHTOM U
3axoauMT okono nonygHsa. Cnycta  Hegenio  HavyHeTcs  HoBbIA  nepuo cMmeHbl  da3  JlyHbl.
B nnaBaHun JlyHy HabGniopatoT u gHem, M Hoybto. Ee MecTto Ha 3Be3gHOM kapTe oOTMevaroT

o &

HenocpeacTBeHHO Ha HaMeY€eHHbIN CpOK HabnoaeHun (ﬂO n , YKa3aHHbIM B ACTpOHOMI/I‘-IeCKOM

kaneHgape unu MAE, npu atom B MAE npuxoauTtcs HaxoauTb 24 (nyHbl) = trpY - trp(nyHbl)). JlyHHas
OCBELLEHHOCTb B 3Ha4MTeNnbHOW cTeneHn 3aBucuT OT asbl JlyHbl M ee BbICOTbl Hag TOPU3OHTOM;
nocrnegHss xe B TeyeHMe Mecsiua W3MeHsieTcs Bcrneactsue ObICTpOro M GOMbLIOrO M3MEHeHWs
CKIOHeHus JlyHbI.

OnucaHHasa kapTUHa BepHa O51s HabnogeHun B @ >23,5°N.
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7.2 OpueHTUpOBaHME BO BPEMEHM.

Bpemsi Ha sAxTe HeoOGXOAMMO 3HaTb C pas3NIMYHOM TOYHOCTbLI. Ecnmn ana BegeHus HaBUraumoHHOM
npoknagku TpebyeTcst 3HaTb BpeMs C NOrpeLLIHOCTLI0 He 6onee MUHYTLI, TO ANS acTPOHaBUrauuoHHOro
onpegeneHna Aonrotbl MECTa SXTbl HYXHO 3HaTb €ro C NOrpeLllHocTbio A0 1 cekyHabl, Tak Kak 34ech
ownbka BO BpeMeHM paBHa owunbke B HavageHHom ponrote (4m = 1°, 1m = 15 4¢c = 1' n 1.0.).
Yackl Ha sAxTe B aBTOHOMHOM MniaBaHMm MOryT BbiTb YCTAHOBMEHbI NO pa3HOOOpa3HbIM CUCTEMaM cyeTa
BpemeHn. PelueHne 06 3TOM NpUHUMAET KanuTaH - OH AOSHKEH No3aboTUTbCA O TOM, YTOObI BpeMsi Ha
AXTE U3MEPSANOCh HEMPEPLIBHO M AOCTATOYHO TOYHO. Kpome Toro, npu 3axoge B MOPTbl CYET BPEMEHMU
OOIKEH ObITb cornacoBaH CO CHETOM BPEMEHU, MPUHATBHIM B MyHKTE 3axoga. [oTepst MHdopmauumn o
BPEMEHN MPWU NraBaHUM B OTKPbITOM MOpPEe CYMTaeTCs uYpes3BblYaliHbiM MPOMCLLECTBUEM, YpPEBATbLIM
yrpo3or 6e3onacHOCTU NnaBaHus.
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Puc. 90. 3umHee ctaHgapTHoe Bpems Ha Teputopum CCCP. 3Haku y HOMEPOB 4YacOBbIX MOSICOB OaHbl
Ansi nepexofa Ko BCEMUPHOMY BPEMEHM.

CuctemMbl M3MepeHUss BpeMeHU. [IpuHATbIE B pasfMyHbIX CTpaHax CUCTEMbl M3MEPEHUA BPEMEHU
MOXHO y3HaTb MO KapTe 4YacoBbix nosicoB (kapTa Ne 90080, msgaHua N'YHnO MO CCCP; Takoro e
Ha3Ha4YeHus1 KapTbl NYGNMKYOTCS B reorpaddMyecknx 1 MOpCcKux atnacax). Yactb kapTbl YacoBbIX NOSCOB
ONA eBpOnenckux rocyaapctB, a Takke ONs eBPOMencKUX U AanbHeBOCTOYHbIX panioHoB COBETCKOro
Coto3a npuBegeHa Ha puc. 90. 3gecb MnokasaHO CTaHOAPTHOE BPeMsi, CUCTEMa CYeTa KOTOpOro
onpegernieHa NocTaHOBMNEHNEM (OEKPETOM) MpaBUTENbCTBA OAHHOW CTpPaHbl U ABMsieTcst ob6sa3aTenbHOm
Ha Bcel ee Tepputopun. B GonbluMHCTBE CTpaH B OCHOBE CTaHAapTHOro BpemeHu (obosHavaeTtcs Tc)
nexut cuctema cyeTa no 4acoBbIM nosicam.
lMoBcegHEBHas1 M3Hb OpraHmM3oBaHa Mo ABwKeHMo ConHua, M Hawy 4Yacbl MOKa3bIBAKT COJTHEYHOE
BpeMms, CrefaT 3a BUOUMbIM CYTOYHbIM ABuxeHneM ConHua (puc. 91). ConHevyHoe BpeMsl U3MEPSIIOT OT
MONYHOUM - C MOMEHTa npoxoxaeHua COonHUEeM MOMyHOYHOW 4YacTu MecTHoro mepugmaHa PnNQPs
Habnogatens M; OHO HasbiBaeTCd MepuAMaHHbIM, WIN  MECTHbIM, COJIHEYHbIM BpeMeHeM
(obosHavaetca Tem ).
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Puc. 91. ConHeuyHoe BpemMs Mo HabnoaeHHOMY
Yyacosomy yrny ConHua.

Yacosble yrnbl ConHua M3MepsitoT OT MoNyaeHHOW Toudku E akBaTopa, Mo3ToOMy A0 MOnyaHst MEecTHoe
conHe4yHoe Bpemsa paBHO Tem = 124 - tOst n nocne nonyaHa Tem = 124 +#tW . Ecnu ¢ nomolubio
KoMMaca onpenenuTb NosioKeHne nonyaeHHon NMHUM S-N Ha MEeCTHOCTM, 3aTEM rMa3oMepHO OLEHUTb

nonoxeHue Todkn E Ha HebecHom mepuamnaHe (no BenuuuHe yrna 90° - I;J) n nonoxeHve HebecHoro
akBaTopa (OstEW), a nocne aToro - BenMuuHy Habnogaemoro BOCTOYHOMO UK 3anajHoro 4YacoBoro yrna
CornHua, To No nokasaHHbIM hopMynamM NonyvYMm NPUGIIVKEHHYIO OPUEHTUPOBKY BO BPEMEHMW TEKYLLMX
CYTOK.

CyTKM - 3TO ANWUTENbHOCTb OfHOro obopoTa 3emnu BOKPYr CBOEW OCU, U3MEpPEHHast OTHOCWUTENbLHO
HanpaeneHust Ha ConHue. OHM SIBNSIOTCA OCHOBHOW eAMHULUEN uaMepeHus BpemeHu. Kak yxe Gbino
ckasaHo B §7.1, CyTku JensiT Ha Yachkl, MUHYTbI U CEKyHAbI.

Xo4 MeCTHOro COSIHEYHOro BpPeMeHU BOCMPOU3BOAAT COMHEYHbIE Yachl, YCTPOMCTBO KOTOPbLIX MOKa3aHo
Ha puc. 92. 3TU Yacbl MOXHO W3rOTOBWUTbL CaAMOCTOATENBbHO. DKBaTOopuUaribHble COSIHEYHble 4achbl
yCTaHaBnvBalT OTMeTKoM 124 HaTouky ceBepa N 1 nuHMIo 244 - 124 ¢ BO3MOXHO GonbLUel TOYHOCTbIO
COBMELLAKT C HanpasneHveM nonyaeHHow nuHum S-N. VX uudepbrnaT umeeT paBHOMEpPHYHO LUKany

(15°=14) u pacnonaraetcs noga yrnom (90°- @ ) K NNOCKOCTU ropusoHTa. MiamepsieMblil MOMEHT BpeMeH!U
OoTMeyaeT Ha umdepbnarte TeHb OT LITOKA, YCTAHOBIIEHHOrO B LieHTpe uudepbnaTta n nepneHanKynspHo
K Hemy. TOYHOCTb Takoro M3mMepeHus 3aBMCUMT OT KayecTBa M3roTOBMEHUS Yyacos, MacwTaba geneHun
umdepbnara (owmbka B oTcyeTe MOMeHTa no uudepbnaty Ha 1° gacT owmbky BO BpeMEHU Ha 4w,
TOYHOCTM YCTaHOBKM OCHOBaHWS 4acoB B NSIOCKOCTU FOPU3OHTA Y OTHOCUTENBHO NONyAeHHON nNuHun S-N.
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Puc. 92. ConHeuvHble Yacol: a - JdKBaTOpUalibHblE; 0 - ropun3oHTarbHbIE.

LindbepbnaT ropM3oHTanbHbIX COSIHEYHbLIX YacOB YCTaHaBMNMBAETCS B MIOCKOCTM FOPU3OHTA, U ero
nmHns 244 - 124 coBmewaetca ¢ nonydeHHonm nuHuen S-N. Wkana umdgepbnata atux 4acos
HepaBHOMEpHa, ee BblYUCNAT No dopmyne (59) ¢ NOMOLLBI0 MUKPOKarbKynaTopa unu no tabnvuam
HaTyparnbHbIX BEMMYMH TPUTOHOMETPUYECKNX DYHKLNNA:

tg X = sin I[’-Dtgt, (59)

roe I;J - lWmpoTta MecTa, t - uHTepBan BpeMeHW OT NonyaHA, X - yron mexagy I'IOJ'Iy,EI,eHHOIZ NNHUERN U
OTMEeTKOM Yaca, COOTBETCTBYHOLLEro t.

TeHeBasa nnacTuHa yCTaHaBnMBaeTCA B MIIOCKOCTU MEeCTHOro mepuanaHa, n ee BerHMﬁ cpe3 OoJmkeH

6bITb HanpaeneH Ha CeBepHbI NOMC MMpa MNOA Yriom @ K ropu3oHTy. Kpome OTMEeYeHHbIX NpUYnH
MOrpeLIHOCTb U3MEPEHUSI BPEMEHM MO FOPU3OHTANbHbIM YacaMm 3aBMCUT OT LUMPOTblI MECTA U BPEMEHM
CYTOK, OHa bonbLie BGNM3n nonyaHs n B MarbIx LUMpoTax.
B MopcKkux ycnoBusix MPUMEHEHUIO COSIHEYHbIX YACcOB MeLUaeT Kavka, MX Hago ycTaHaBnuBaTb Ha
a3yMyTanbHOM Kpyre KoTerka MarHMTHoro komnaca. CoOnHeudHble 4acbl MPUMEHSIIOTCS B Pasfv4HbIX
YNPOLLUEHHBIX OpMEHTaTopax Ans onpeaefieHust JonroTel MECTa M MOMEHTa HacTynneHus nonygHs. B
MOMEHT MONYyAHs TeHb OT BEPTUKANIbHO YCTAHOBIEHHOMO LUTOKA WMEET HaMMEHbLUYIO ONMHY U

pacnonaraeTcs no NNHUK oT S K N (ecrm ¥ >23,5°N).
N3mepuB Bpemsi MO COMHEYHbIM YacaM U CpPaBHUB €ro C Noka3aHWeM BPEMEHU MO MEXaHUYECKUM UNn
3MNEKTPOHHLIM Yacam, OOHaPYXUM 3HAYUTENbHYK pasHMLY - UHOr4a 00 24 u gaxe 6onee. MNpuynHa - B
0COOEHHOCTH KOHCTPYKUUMN HaWnx 0ObIYHbIX 4YacoB WU NPUHATOrNO CTaHAaApPTHOro BpeMeHn Aana ux
YCTaHOBKMU.
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. F,
ags Ha puc. 91, CNpoekTUpynTe CO CTOPOHbI ~ M u3obpakeHHOE Ha HeM ceBepHoe rnonyliapue

HebecHOM cdepbl Ha NIIOCKOCTb 9KBaTOpa: B 3TOM NPOEKUUN MOMC i OyOeT B LeHTpe 3KkBaTopa, a Bce
MepuanaHbl 306pasaTcst NPSAMbIMU NIMHUAMW U UX OBWXEeHUe OyaeT NpoucxoauTb C BOCTOKa Ha 3anag,
no yacoBon cTpenke. Lindpepbnat Hawmx 4acoB ecTb MpPOEKUMs CEeBEpHOro nonywapus cdepbl Ha
NMOCKOCTb 3KBaTOpa, YacoBas cTpenka ectb MepuamaH CornHua, a ee [OBWXKEHWE BOCNPOU3BOAUT
BpalleHne 3eMnu TOYHee roBops - CYTOYHOEe BpalleHue Heba. OcTaeTcsi NOACHUTb, YTO Yalle BCEro
umdepbnatel YacosB pagu yaobcTBa OT cueTa AensT He Ha 244, a Ha 124 U CKOPOCTb BpaLLeHUsi YacoBOW
CTpenku yBennuuearoT B ABa pasa. [10aToMy BO BTOPOW NONOBMHE CYTOK AMs onpeaeneHns BpeMeHu no
Takomy uudepbnaty npuxoanTCa MbICAEHHO yBENMYMBaTh OTCYEThI HA 124. Kpome Toro, ctpenka Yyacos
OBWKETCS BCeraa paBHOMEPHO, a UCTMHHoe ConHue M3MeHsieT CBOe MornoXeHne Ha HebocsBoge B
Te4yeHue roga He BMoSIHE paBHOMepPHO. [103aTOMy BOCMpPOU3BOANMOE OObIYHBIMU YacaMy paBHOMEpPHOE
Bpems (ero HasblBalOT cCpegHUM BpeMeHeM 1 0603HayatoT T) Ha HEeCKONMbKO MUHYT OTNU4YaeTcs oT
COMHEYHOro BpeMeHu Tcm no COITHEYHbIM yacam.
Bpewms, namepeHHoe OT MOMYyHOYHOW YacTu MECTHOIO MepuanaHa B CpedHuxX egnHuuax (T.e. cpeaHen 3a
rog AOnUTENbHOCTBbI CYTOK, 4Yaca, MUHYTbl, CEKyHAbl), HasbiBaeTCd MepuauaHHbIM, WU MECTHbIM,
cpegoHuMm BpemeHeM U obosHavaeTcda Tm. MoXHO ckasaTb, YTO HallW Yacbl BOCMPOU3BOAAT OBMXEHWE
YCITOBHOrO paBHOMEpPHO nayLiero "cpenHero ConHua".

Yron 'F KOTOpbIA B AaHHbIA AeHb obpasyeTcsa Mexay mepuaumaHamu cpegHero ComnHua M UCTUHHOTO
ConHua, Ha3blBaeTCs ypaBHeHUeM BpeMeHU. YTobbl OT nokasaHus BpeMeHn TCM Mo CONMHeYHbIM Yacam
nepevT K MoKasaHW cpedHero BpemeHu TM, Hago BenuynHe TCM NpuaaTtb ypaBHEHUE BpPEMEHM.

Hanpumep, 24 nona no NnpunoXxeHunto * = +6,4M, 1 ecnun No CofHeYHbIM Yacam B nongeHb Bcerga Tm =
12400Mm, TO NO Hawwum "cpegHMM" Yacam 24 uonsa BpeMs HacTynneHus nonyaHs oyget Tm = 12406,4m
MepUaMaHHOro BPEMEHM.

[Mpn nosicHom cyeTe cpeaHero BpemeHu (cMm. puc. 90) BeCb 3eMHOW LWap AENAT Ha YacoBble Mosica,
TEOpPETUYECKM NMetoLLME NPOTSKEHHOCTb 15° = 14 no gonroTe. OTW Nosica NokasaHbl Ha KapTe BO3ne ee
BEPXHEN W HWKHEW paMOK: OHM MMeT OyKBeHHble U LMdpoBble 0003Ha4YeHus. B npegenax yacoBoro
nosica BO BCEX €ro MecTax 4acbl YCTaHaBNUBAOT MO OLHOMY M TOMY X€ BPEMEHU - MO MepuanaHHoMy
cpegHeMy BpeMEHMW LieHTpanbHoro (oceBoro) MepuamaHa gaHHoro nosica. Hanpumep, B nosice Z(0) - no

BpemMeHu PUHBUYCKOrO MepuanaHa (f] = 0°), B nosice A(-1) -no BpeMeHun MepuaunaHa A= 15° Ost, B

nosice B (-2) - no BpemeHn mepuanaHa A= 30° Ost, B nosice C (-3) - no BpemeHu mMepuanaHa A= 45°
Ost u 1. O. MNpun nepexoge mM3 nosica B Mosic 4Yacbl Hago OyaeT nepectaBnATb poBHO Ha 14. [Mpwu
nepemMeLLeHMNn K BOCTOKY Bpemsi "cTapwe”. [NosicHoe Bpems obo3Havaetcss TNe u BbluMcnseTcss no

dopmyne:
TNe + Trp * NwOst, (60)

roe Ne - Homep 4vacoBoro nosica, Trp - BpeMsi HyNeBOro 4acoBOro Mosica, KOTopoe Ha3blBaeTcs
BCEMUPHBbIM, NN FPUHBUYCKUM. 3HaKN Y HOMEPOB 4YaCoOBbIX MOSICOB, YKa3aHHble Ha KapTe, cnyxaT Ans
pelieHns obpaTHOM 3adayun: pacyeTta BCEMUPHOrO BPEMEHU MO M3BECTHOMY MOKalaHuto vacoB TNe u
HoMmepy Toro nosca Ne, No KOTOPOMY OHU (hakTUYECKM BblfM YCTaHOBIEHbI:

Trp = TNe + NwOst (61)

B HekoTOpbIx cTpaHax (Hanpumep, B LUseunun, IOP, ®uHnaHanm) B kKayecTBe CTaHAAPTHOMO MOMb3YHTCS
NOSICHbIM BpeMeHeM. [1pu 3TOM haKkTMyecKkne rpaHuLbl HacoBbIX MOSICOB OTKIMOHSOTCA OT TeOpPeTUYECKUX
OONrOTHBLIX rpaHuL, crieaysa rocygapcTBEHHbIM UMY aAMUHUCTPATUBHBLIM rpaHuuam. MNMpu nonb3oBaHuu
MOSICHBIM BpPEMEHEM OTKIOHEHMS MepuaMaHHOro BpeMeHM OT MOoKa3aHMM 4YacoB B Mpederne He
npeBbILWAT nonyvaca.
B psge rocygapcTtB MO 3KOHOMUYECKUM COOBpaxeHuaM (4nst Toro 4tobbl cMecTUTb paboyvee Bpems Ha
CBETNY0 4YaCTb CYTOK W CIKOHOMWUTb INEKTPOIHEPIANIO) peLleHMeM MpaBUTENbCTBA MOSICHOE BPeEMS
yBENUYMBAIOT Ha OOuH Yac (Hanpumep, B Benukobputanuu, ®paHumm Vicnanun). B CCCP Takoe Bpems
Ha3blBaeTca [OeKkpeTHbiIM W obo3HavaeTca Ta. Beogutca oHo ¢ 1 oktabps no 1  anpens.
CooTBeTcTBYIOWNE OEKPETHOMY BpEeMEHU HOMepa 4acoBbiX MOSICOB Ha KapTe NokasaHbl B npegenax
COOTBETCTBYIOLLMX MOSICOB HEMOCPEACTBEHHO Ha Tepputopuu cTpaHbl. Hanpumep, JleHuHrpag wu
CeBacTtononb B 3UMHWUIA Nepuog XuBYT Mo TpeTbemy YacoBomy nosicy (Ne = 30st), xoTa reorpadunyecku
pacnonoXxeHbl BO BTOPOM 4acoBOM nosice.
Ha netHuit nepnop 8 CCCP u B page apyrux ctpaH (Hanpumep, B Utanuu, Typunum) Yackl nepectaBnsioT
Ha yac Bnepen. B CCCP ato "netHee Bpemsa" Tn geunctsyeT ¢ 1 anpens no 1 oktabpsi, npu 3TOM
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ctaHgaptHoe Bpems (Tc = Tn) oTnuyaeTcss Ha +24 OT nosicHoro. Hanpumep, netom JleHuHrpag,
MypmaHck, CeBacTonosb XXMBYT N0 BPEMEHN YeTBEPTOro BOCTOYHOro nosica (Ne = 40st), a BnagmBocTtok
- no BpeMeHn OfMHHaALaToro BOCTOYHOrO nosica.
B noscegHeBHOM obuxoge (0coOeHHO 4acTo B nMpecce) CTaHAapTHOE BpeMs MMEHYHT "MeCTHbIM". ToT
TEPMUH He crnegyeT nyTaTtb C PacCMOTPEHHbIM TEOPETUYECKUM MEPUAMAHHBIM MECTHbIM BpEMEHEM,
KoTopoe nokasblBaloT TOMNbKO COMHEeYHble yacel.
YXOp,Fl B MOp€, HY>KHO TOYHO 3HaTb, MO BPeMeHU KaKoro 4acoBoro nosdca mayTt CcyaoBble Yachl, Kak Hago
N3MEeHUTb UX MOKa3aHu4, YTOOBI Y3HaTb BCEMUPHOE BpeEMA. ﬂ,]‘lﬂ CTaHOapTHOro BpeMeHun CoseTckoro
Cotosa:

asumvon - Trp = Ta - (Ne +

14),
netom - Trp = Tn - (Ne + 2y), (62)

raoe Ne - HomMep TeoOpeTUYEeCKOro YacoBOro Nosica ¢ y4eToM aAMUHUCTPATMBHBIX FpaHuLL; 3MMHee 1 NeTHee
Bpemsi AencTBytoT B yKasaHHble CPOKMN.
B HEeKOTOPbIX  aCTPOHOMMUYECKMX  MOCOGUSIX  BCEMMUpPHOE Bpemsi obosHavaioT  TBC.
Co cTaHOapTHbIM, MECTHbIM U MOSICHBIM BPeMEHEM Mbl yke BCTpeyanuchk B npumepe 1. Kak Mbl yxe
rOBOPWIK, NMOKa3aHWs HaLKX YacoB MOTYT 3HAYUTENBHO PacXoaMUTLCS C NMoKa3aHWsMU YacOB COSNTHEYHbIX.

Mpumep 2. 3 okTabpsi N0 CoMHeYHbIM Yacam Habnoganm Tcm = 14424m B gonroTe A= 30°15'Ost
(NeHunHrpan). Onpenenutb NokasaHne obbIYHbIX YacoB NO CTAHAAPTHOMY BPEMEHW B 3TOT )K€ MOMEHT.

1. MepngunaHHoe ConHevHoe Bpems Tcm |3 okTs0ps 144 24m

2. YpaBHeHune BpeMeHun 7 -11m

3. MepuanaHHoe cpegHee Bpems ™ 3 okTsI6ps 144 13m

4. Nonrota mecTa HabnoaeHUin B 4acoBon Mepe A 2401mOst

5. BceMupHoe Bpems Trp 3 okTsI6psa 124 12m

6. CTaHgapTHLINM YacoBOK MosiC Nec +3

7. CTangapTHoe Bpem4 Tc 3 okTsI6psa 154 12m
MosicHeHus.

1. TorpewHocTs oTcYeTa COMHEYHOro BpPEMEHM OObIMHO He MeHee 1M, MO3TOMy BCE BENUYMHBI
OKpYrnawT oo M.
2. Obpatutb BHUMaHWe Ha npaBUITbHbIN yyet 3Haka "3?
3. Bbluncnntb (3 = 1 * 2), npuaas K Twm ypaBHeHue BpeMeHu -?7
4. O6patutb Jonroty MecTa B 4YacoBY0 Mepy.

5. Bolumcnutb (5 = 3 + 4), BOCTOYHYHO OONrOTY OTHSATb, 3anagHylo gonroty npubasutb. Ecnn npm
BblYUMTAHMM MONydMnacb OTpuuaTenbHas BeNMWYMHA, cregyeT yBenuuutb TM Ha 244 M yMEHbLUTb
rPUHBMYCKYIO AaTy Ha eamHuuy. Ecniv npu cnoxeHuu nonyyunacbk BenuymHa 6onee 244, Hago otopocnTb
24y " TPUHBUYCKYIO paty yBENUYNUTL Ha 1A.
6. Homep yacoBoro nosica ans ctaHA4apTHOrO BPEMEHW 3a4aHHOMO HACEITEHHOrO MyHKTa OnpeaensitoT no
kapTe (cm. puc. 90) c yyeTom kaneHgapHow patel. B JleHuHrpage nocne 1 oktabpsa: Nec = 3 Ost.
BocTo4HbIN YyacoBon nosic npubaensitoT, a 3anagHbin - BblYMTAOT "3 Trp.
7. Beluncnutb (7 = 5 = 6). lNpoBeputb kKaneHaapHyo AaTy; ecnv T¢ NOnNyyYunocb oTpuuaTenbHbIM, Halla
AaTa Ha CYTKM MeHbLUe rPUHBUYCKON - HAa0 YBeNuUUTb Trp Ha 244 1 B nTore yMeHbLNTb AaTy 14; ecnu
e Tc nony4yunocb 6onee 244, Hawa faTta Ha CyTkU GonbLue rPUHBUYCKONM - HAA0 B UTOre OTOPOCUTL 244
n gaty MMeTb bonblue Ha 14.

anI BCeX aCTpOHaBUrauMOHHbIX BbIYUCIEHUAX HeO6XO,qVIMO TWwaTtenbHO npoBepuTb
apudmeTnyeckme gerctemal Jlydwmii cnocob NpoBepku - obpaTHOE peLleHne 3adadn OT MOMy4YEHHOro
pesynbTata K 3aaHHOMY YCIOBUIO.
[MpaBo pewmnTb BONPOC, Kakoe CTaHO4apTHOE BPEMS MCMOMb30BaTh B Ka4eCTBe CyAOBOro, B aBTOHOMHOM
nnaBaHWM MNPUHAONEXUT KanuTaHy sxTbl. CnuvwKom OO0MblIoe pacxoXAeHue Mexay MepuanaHHbIM
MECTHbIM BPEMEHEM U CYAOBbLIM BPEMEHEM Ha sIXTEe (OHO TOXe 0003Ha4aeTcst Tc) HeygoBHO OIS XKUIHU U
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[e30pVeHTpYeT B cpokax " obcTaHoBKe acTpOHaBUraLMOHHbIX HabnogeHuit.
CynoBbiM BpeMeHeM SIBMSIeTCS TMOSICHOE BPEMsi TOTO 4acOBOro Mosica, Mo KOTOpoMY (haKTUYecKu
YCTaHOBIEHbI Yacbl Ha sixTe. 1o cyaoBOMY BpeMeHM BedyT HaBUraLMOHHYIO MPOKIaAKy M OpraHusyiloT
NMoBCeAHEBHbI pacnopsaaok xusHu. Mepen 3axogoM B MOPT BO M3bexxaHWe BO3MOXHBLIX HEAOpa3yMeHMi
NMPOBEPSIIOT COOTBETCTBME CBOEIO CYAOBOr0 BPEMEHWU CTaHOAApPTHOMY BPEMEHM B MyHKTe 3axoda (Nydlle
3TW BOMPOCbHI PEeluTb MpY MOAroTOBKE K Moxody, MOSfb3ysiCb MOCOOMSIMW MOCREAHMX W34aHUi - B
HEeKOTOPbIX CTPaHax MHOTAA U3MEHSIHOT MPUHATYIO CUCTEMY CUYeTa CTaHOapPTHOro BPEMEHN).

Mpumep 3. Yackl Ha sAXTe yCTaHOBMEHbI MO NeTHeMy MockoBckoMy BpeMeHu Nec = 4 Ost. OnpegennTtb
CTaHgapTHoe Bpems B nopTy PocTok, ecnu 3axod B nopT HamedeH Ha 09400m no cyaoBOMYy BpeMeHu 22
WIOHS.

1. CynoBoe Bpems Ha sxTe. Tc=Tn ggq o
i W
2. YacoBomn nosic, N0 KOTOPOMY YCTaHOBMNEHbI Yackl Ha AXTe. - NU 4 Ost
C,.SI
22  woHsA
3. BcemmpHoe Bpems. Trp 054

4. YacoBon nosic, No KOTOPOMY B MyHKTE 3axoda YCTaHOBIIEHO CTaHOapTHOe + NO‘“ +1 Ost
Bpems (cMm. puc. 90, ana 'AP) —

22  VIOHSA

5. CtaHpapTHOe BpeMs B NyHKTE 3axoaa. Tc 064

MosicHeHus. npasuna 3HakoB nNpu N 1M Nc Obinu nosicHeHbl B cdopmynax (60 - 62); npaBuna cyeta
KaneHgapHbIX gaTt - B npegplaywem npumepe. OBpaTtuTb BHMMaHMe Ha HeygoGCTBO BbIOpaHHOro
BPEeMEHM 3axofa B NOPT A8 FOCTENPUMMHbBIX XO35€EB.

Cnyx6a BpeMeHM Ha sxte. Cnyx0Ooi BpemMeHM HasblBaeTCd CUCTEMa MEpPONPUSTUA U OENCTBUA C
n3MepuTensamMn BpeMEHM B MOpe, Mo3Bonsiolias B fobo MOMEHT 3HaTb C JOCTATOYHOW TOYHOCTLHO
BpeMS ONS pelueHnst HaBUrauMoHHbIX U apyrux 3agad. OHa BKIOYaeT 3aBOA M3MepuTenen BpeMeHMu,
NpoBEPKY MX MO paguocurHanam BpPEMEHU, XpaHeHWe WHgopMauum O TOYHOM BPEMEHW BMMOTb OO
crnegywowero npvemMa pagvMocurHanoB, onpegenieHne TOYHOro BPEMEHM B MOMEHT BbIMOMHEHUS KaKWX-
NMBOo HaBUraLMOHHBIX U3MEPEHUIA.

Mpu BepeHWM HaBUrauMOHHOM NPOKMaAKM M NMPU acTPOHOMUYECKOM onpeaereHMU MnonpaBKu
KOMMaca MOorpewHocTb WU3MEepeHUsi BPEMEHW He [AOfKHa npeBbiwatb 1M. Takylo TOYHOCTb
n3MepeHusi BpeMeHn obecneumBaloT 0bblYHbIE HAPYYHblE MEXaHNYECKME Yachl, eCrin UX NpoBepsiTb ABa-
TPpU pasa B CYTKWU. DNEKTPOHHbIE Yacbl OYT 3HAYUTESBLHO TOYHEe, UX JOCTAaTOYHO NPOBEPSATL OAMH pa3 B
CYTKM U NO Mepe HeobXOAMMOCTM CTaBUTb BepHoe Bpems. HeobxoaumbiM yCrioBMeM HaaexHon paboTbl
4YacoB, SBMNSAETCA WX CBOEBPEMEHHbIV 3aBog (ero pfenatwT YTPOM Kaxaoro [AHs, ecnu 4vacol
MexaHunyeckue). Jlyde nmeTb Ha AXTe OBOE YacOoB: OOHMW Yacbl AMIEKTPOHHbIE, a APYrne MexaHW4Yeckme.
Yacbl cnegyet obeperaTb OT Bnar U pPe3kMX U3MEHEHWA  TemnepaTypbl  BO34yxa.
Mpu onpegeneHnn WMPOTblI MecTa sXThbl NO HabnwaeHusam MonapHon nnu nonyaeHHow BbicoTel ConHua
U3MepeHne BpeMeHn € TOYHOCTbIO A0 1M Takke goctatodyHo. Ho mpu nonHoMm onpeneneHun mecta
SIXTbl MO CBeTUnam (LWMpPOTbl U JONrOoTbl COBMECTHO) TpebyeTcsl 3HaTb BpPeMA € TOYHOCTbIO A0
CeKyHAbl, Tak kak owubka B perncrtpauMm MoOMeHTa HabniogeHun paBHa owwnbke B gonrote
o6cepBOBaHHOro MecTa.

,ﬂ]‘lﬂ n3mMepeHna BpemMeHn C¢ TOYHOCTbIO OO0 1c Heo6XO.EI.VIMO npexpe BCero pewunTesibHO NOKOHYUTb C
NPVBbLIYKON NepecTaBnsATb MUHYTHYIO CTPErNKy 4acoB "Ha BepHoe BpeMmsi" (3TOro JOCTaTOYHO B crnyvae
n3mepeHunsa BpeMEHU c TOYHOCTbIO oo M.
Onpe.qenwrb TOYHOE BpeMsa - 3TO 3HAYUT onpenenuUTb NO pagunocurHaram BpemMeHU nonpaBKy
YacoB, a 3aTeM WUCMpPaBNATb €0 BCE 3aMeYeHHble Npu HabnaeHUsa cBeTUIT MOMEHTbI MO Mepe
HeobxoaumMocTu.

MonpaBKoM 4YacoB Ha3biBaeTCA pPa3HOCTb MexAy ITanoHHbIM BpEMEHEM Modayu paguocurHana
BPEMEHWN N 3aMEYeHHbIM MOKa3aHMEM BPEMEHMU MO Yacam B TOT Xe MOMEHT. PaguocurHanbl BpeMeHu
AN NPOBEPKU YacoB NepenarT MHOIME LUMpOKOBeLaTerbHble paguocTaHuumn (Hanpumep, "Mask"), n ux
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MOXHO MPUHATb HECKOMNBbKO pa3 B CyTKM. OBObIYHO 3TU CMrHambl UMEKT BUA LWIECTM ToYek, CTaHgapTHoe
BpeMs B MOMEHT nogauyu LwecTon TOYKM obbsBngaeT OVKTOp pagnocTaHumn.
[oTOBSACL 3abnaroBpemMeHHO K onpedenieHno NoMnpaBku YacoB, NPeXae BCEro COrnacylT UX MUHYTHYIO
CTpernky C Mnoka3aHMeM CEKYHOHOW CTpenku (4ns TOYHOro M3MEpPeHUs! BPEMEHMW criegyeT NPUMEHSTb
TakMe 4acbl, KOTOpble MMEKT LEeHTpanbHYK CEKYHOHYI CTpernky AfMHOW He MeHee 1 CM U yeTkue
MUHYTHblE AerneHns Ha uudepbnaTe). [ns atoro npu nokasaHum cekyHa, pasHom 60c (0c), MUHYTHYIO
CTPEnKy CTaBAT Ha Lenoe MUHYTHoe AeneHue undepbnarta. Ecnu yackl MMeOT UMGPOBYIO UHAUKALMIO
nokasaHun, Hago Takke JOBUTLCA COrmacoBaHHOCTU B yKa3aHUM MUHYT U CekyHA. [Onsa HaBWrauuoHHbIX
uenemn npegnoyTuTeribHee yachl co CTpEenoYHomn WHOuKaumen noKasaHumn.
B MOMEHT nogaunm LWeCTon TOYKM paguvocurHana BpemMeHW TwaTerbHO PerucTpupyloT M 3anucbiBaloT
nokasaHus yacoB T4 (BHayvane nuwyT KONMMYECTBO CekyHA). 3anucb BpemMeHwn Bcerga genatot oT 04 go
24y, MNonpaBka 4acoB BblYUcnseTcsa no gopmyne:

Uc=Ta-Ty (63)

roe Ta - aTanoHHOe CTaHAapTHOEe BpeMs nofayu paguocurHana, Uc - nonpaBka 4acoB OTHOCUTENbHO
CcTaHgapTHOro BPEMEHMW.
Ecnn Hawe craHgapTHOe wWnM cydoBoe BpeMsi OTNMYyaeTcsi OT CTaHZApTHOrO BPEMEHU nodayu
pagunocurHana, oobsBMEHHOro AUKTOPOM, TO B chopmyny (63) Hago BMecTo T3 NoACTaBUTb CBOE TOYHOE
cTaHgapTHoe Bpems (cMm. npumep 4). B acTpoHaBuMraumMoHHbIX NOCOOUSIX NPUHATO aBaTb KOOpAMHATbI
CBETUIT MO BCEMWUPHOMY BpeMeHU Trp, MO3TOMY MPU pELLUEHUN aCTPOHABUraLMOHHbIX 3agad yaobHee
onpegenaTb NoNpaBkKy YacoB OTHOCUTENbHO BCEMUPHOro BpeMeHu. [nst 3Toro BHavane no npubnmkeHHo
U3BECTHOMY CYAOBOMY BpemMeHuM TC M HOMepy CBOero 4acoBoro nosica Noc BbISCHAKT, Kakomy
BCEMMPHOMY BPEMEHM COOTBETCTBYET NepedaHHbIN No paguo 3TanoHHbIW CUrHarn, a nocne ero npuema u
pervctpaumm Ty BbIYMCAAIOT UCKOMYHO NONpaBky:

u=Trp-Tuy (64)

lMonpaBka 4acoB MMeeT 3HaK "MUHYC" ecrnv B MOMEHT Mojadvu 3TanoHHOro curHamna 4vacbl Brepeam
BEPHOro BPEMEHU UMK Xe 3HaK "nrioc”, ecrim Yackl No3aan BepPHOro BpeMeHU (He nytaTb 3TU TEPMUHBI C
NOHATUAMM "cnewar" n "oTcTaTt").
Tenepb B N0BON He CMAMLIKOM OTAANEHHbLIM OT NpYemMa paguMocurHanoB MOMEHT T4, MO HawuM 4acam
MOXHO y3HaTb TOYHOE Bpems:

crtaHpapTtHoe (cymoBoe) - Tc = Tu * \Uc, (65)

BceMupHoe - Trp =Ty t u.
dopmynebl (63-65) HasblBaloT cdopmynamum onpepeneHus TO4YHOro BPeMEeHMU.
HeTpygHo 3ameTuTb, 4TO BenuumHbl Uc 1 U oTnmM4yalTca Ha 3HavyeHne Homepa YacoBoro nosica Nec,
NPUHATOrO npu nepBOHa4arnbHON yCTaHOBKe " nycke Yyacos.

C TeuyeHvem BpemMeHn nosiydeHHasa nornpaBska yCTapeBaeT, TaK Kak ntobble yacbl He MOryT MOJIHOCTbIO
BOCnpon3BsecTun paBHOMeprIVI X004 cpegHero CcoJiHe4YHOro BpeMeHMN. |-|03TOMy BO3HMKaET 3ajada
XpaHEeHUA BpeMeHU Ha AXTe B WMHTepBane Mexay npuemMom paanoCurHanoB 3TOT UHTepBall MOXEeT
oKa3aTbCsl CMLWKOM BONbLUMM M3-3a OOCTOSATENLCTB MiaBaHUS.

Mpumep 4. 30 utoHa okono Tc = 104 (Yacbl Ha AXTe YCTaHOBMEHbI MO BTOPOMY BOCTOYHOMY MOSICY)
NPUHANW cUrHansl BpemeHn paauoctaHuum "Mask" (MockBa) n 3aMeTuUnum no LLecTon TOYKe MoKa3aHust
Yacos:

Ne1 Ty = 10400m12¢c
Ne2 Ty = 9459m37¢c
OnpepgenuTb NONpaBku YacoB OTHOCUTENBHO Cy40BOr0 BPEMEHU U OTHOCUTENBHO BCEMUPHOIO BPEMEHM.

CypoBble yachl Yacbl Ne 1 Yacbl Ne 2
1. JleTHee MockoBCKkOe BpeMs nogaudnm curHana | T3

30 MIOHSA 12400m00cC
2. MockoBCKMin HOMep nosica No cTaHgapTHOMY Nes 4 Ost

BPEMEHMU
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3. BcemupHoe Bpemst (3=1+2) Trp | 39

WIOHA 08400m00c

4. Homep nosica Ha axTe Nec +2 Ost
5. TouyHoe cynoBoe Bpemsi (5=314) Tc 30 VIoHA

' - 10400m00c 30 NIOHS
6. Noka3zaHne BpemMeHu Nno Yyacam Ty 30 VIOHA O9usImITC

' 10400m12¢c
7. Monpaska yacoB oTHocuTenbHO Tc (7=5-6) |Uc |-12c +23c
8. MNonpaeka YacoB oTHocuTeNnbHO Trp (8=3 - 6) | u -2400m12c -1459m37c

MosicHeHusA o0 npaBunax 3HakoB Npu pacyetax Tc u Trp 6bNKn gaHbl B hopmynax (60-63).

CKOpOCTb M3MEHEHNA nonpaBkyn 4YaCcoB Ha3blBAa€TCA XOA4OM 4YacCoB; BeJIM4YMHA U3MEHEHUA NnorpaBKu
4YacoB 3a CYTKM Ha3blBaeTCA CYyTOYHbIM XO4OM. Ons onpegeneHna Cyto4HOro xoga B te4eHune Heaenm
npun noAaroToBke K MniaBaHUO npoBeguTe cepuio onpep,eneHMVl nonpaBKkyn 4acoB NOo pagunocurHanam;

onpegennte cucreMatmndeckoe maMeHeHume nornpaBkyn 4acoB ﬂ;u 3a CpPOK HabnoaeHun cepun ﬂT n

BbIUMCIINTE CYTOUHbIA xop & (B pasMmepHOCTU c/cyTkn) no copmyne (66). MpubmKeHHO CYTOUHbIA X0n
MOXHO HaWTW KaK OTHOLWEeHWe pasHOCTU nocrnegHen Un u nepsBow M3 nony4veHHblx nonpaBok U1 k
WUHTepBany BpeEMeHU (Tn - T1) Mexay HUAMU, npv ycrosum,
yto A T>=77 1 BHeWwHsis 06CTaHOBKa paboTbl YacoB HE N3MEHSAMNNCH.

May” N [un —uf)
AT® (T, -T7)

(66)

MpnbnmxeHHoN dopmynom 00bIYHO nonb3yTCcs B Mope.
Ecnn cyTouHbIN XO4 MMeeT 3Hak "nnc”, TO Yacbkl OTCTalT - UAYT MeArneHHee paBHOMEPHO TeKyllero
cpegHero BpemeHW, yMeHbllas OTpUUaTenbHYK MONPaBKy MM yBenuuMBas MOMOXUTENbHYy. Ecnu
CYTOYHbIN X0 MMeeT 3HaK "MMHYC", TO Yackl cnewart - uayT bbiIcTpee paBHOMEPHO TEKyLLero cpegHero
BpeMeHu, yBenuymeas oTpyLaTeNbHYIO nonpasky n yMeHbLUuas NOMNOXNTENbHYIO.
3HaHMe CyTO4YHOro xoga peluaet npobremy xpaHeHust BpeMeHu: B fobon HeobXxoauMMblii MOMEHT 3a
nocriegHUM MOMeHTOM Tp npuema paguocuUrHaroB BpeMeHW U onpefeneHus no HUM MornpasBkyM 4YacoB
Up:

u=Upt @ (T-Tp)a (67)

roe T - MOMEHT, Ha KOTopbI TpebyeTca HanTu nonpaeky Yaco. Popmyny (67) HasbiBalOT chopmyrion
XpaHeHusi BpeMeHMU, ee NpYMeHEHNE NokasaHo B Npumepax 5 u 6.

MpumMeHeHMe ceKyHOOMepa Npu acTPOHaBUIaLMOHHbIX HabnoaeHUAX. XOpOoLo OTperynmpoBaHHbIe
nepeg nnaBaHWEM CEKYHAOMEpPbI AaloT 3a nonyaca paboTbl MOrpeLlHOCTb Noka3aHuin He bonee 1 - 2¢
No3TOMY UMW MOXHO MOJSIb30BaTbCA MPU aCTpOHaBUTralUOHHbIX o6cepBau.|/|s|. CeKyH,qomep, I'IyLLl,eHHI:II7I B
XOA HEernocpeacTBEHHO MO paguocurHany BpeMeHM, COOTBETCTBYHLLEMY KakoMy-TO MOMeHTy TOrp,
Nno3BofsieT MO 3aMeYeHHOMY ero nokasaHuo TCcek HaWTu BCEMUPHOE BpeMsi HabniogeHun:

Trp =TOrp + Tcek (68)

Ecnu e cekyHaooMmep MylwleH B XOA4 Ha KakOM-TO HavanbHOM nokasaHuu Yacoe TOrp, To BcemupHoe
Bpemsi HabnogeHa 6yneT (cMm. npumep 7):

Trp=TO04y + Tcekt u (69)
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Mpumep 5. 7 wonga okono Tc = 104 no paguocurHanam onpegenunu nonpaesku YacoB Nel un Ne2
OTHOCUTENbHO BCEMUPHOro BpeMeHu: ul = -2400m34c, u2 = -1459m19,5c. OnpegenuTb CyTOYHBLIN XO4
yacoB nocne 30 utoHs (cMm. npumep 4).

CynoBble yachl Yacbl Ne 1 Yacbl Ne 2
1. MNocnegHun cpok Npyema pagmoCcurHanoB BpeEMeEHU Tn |7 vona Trp = 84

2. MpeablayLwmi cpok T1 30 untoHsa Trp = 8y

3. MHTepBan (B cyTkax n nx gecarbix gonsx) (3=1-2) AT |70 0

4. lNocnegHasa nonpasBka YacoB Mo paguocurHanam Un |-2400m34c |-1459m19,5¢
5. MNpeabiaywasn nonpaska YacoB No pagnocurHanam ul -2400m12¢c | -1459m37c
6. MiameHeHue nonpasku (6=4 - 5) Au | -22¢ +17.5¢

7. CyTouHbIV XOA c/cyTku (7=6:3) et -3,1c +2,5¢

Mpumep 6. 10 urona okono Tc = 02430m (Nec = 20st) no komaHge "Honb!" Habnogatens (B 0guH U TOT

xe dunsnyeckmn MOMEHT) 3amMeyeHsbl nokasaHusi Yacos Ne1 n Ne2:
T1 = 2420m19c,
T2 = 2418m50c
OnpegenuTb BCEMUPHOE BPEMSA B MOMEHT KoMaHAbl "Honb!" (N0 ncxoaHsIiM AaHHbLIM npumepa 5).
CynoBble yachl Yacbl Ne1 Yacbl Ne2
1. CynoBoe BpeMsi NpUGNMKeHHO Tc 02430m
10 nions 2 Ost
2. Homep nosica Ha sxTe Nc S
_ 00430m =
3. BcemnpHoe Bpems (3=1 £2) Trp | 10 vons 24430Mm
4. MocnegHui Npuem pagnocurHanoB BpeEMEHN Tp 7 virong 84no Trp
5. MHTepBan Bpemeru (5=3 - 4) ip " |2n+(16,54/24) = 2,7
6. CyTOuHbIN X0 4YacoB il -3,1 +2,5
7. ameHeHune nonpasBku Yyacos (7=6x5) Au |-8,5¢c =7C
8. MNocnegHsaa nonpaska YacoB No paguocurHanam Up |-2400m34c | -1459m19,5¢
9. Hoeas nonpaBska (9=8+7) u 2400M42.5¢ -1459m12,5¢
10. MoMeHT HabnoaeHur no Yacam T 2420m19c 2418m50c
11. BcemupHoe Bpems HabnwogeHun B  MOMEHT Tr 10 wiona | 10 nions
komaHgbl "Honb!" ¢ TouHOCTBIO A0 1€ 1=9+10) P 0419Mm36,5¢ | 0419m37,5¢

BbiBoa: cny>|<6a BpemMeHn BegeTcd npaBuiibHO, MpoMaxoB B nonpaBkax 4YacoB U BblYUCIIEHNAX HET.

Mpumep 7. 10 urons no yacam Ne 18 momeHT TOY = 2430MO00C nyLeH cekyHaomep, nonpaeka 4acoB U = -
2400m42,5¢. Mpn nsamepeHnn BbICOTbI CBeTUNa 3aperncTtpupoBaH MOMEHT MO cekyHaomepy Tcek =
23m41c. BbluncnuTb BCEMUPHOE BPEMS N3MEPEHMUS BbICOThI.

PeweHue: 10 mons TOu = 2430mO00c; u = -2400m42,5¢
Mpwn nycke: 10 nionsa Trp = 0429Mm17,5¢; Tcek = 23m41c
Mpn HabntogeHunsax: 10 nonsa Trp = 0452m58,5c¢.
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I'Ipwﬁnu)KeHHoe opueHTupoBaHme BO BpemMeHU nNoO HabnogeHnam cBetun. Ecnm  un3-3a
00CTOATENBLCTB  NNaBaHMWs notepAaHa OpPWEHTUPOBKa BO BpeMeHW, ee MOXHO OCTaHOBUTb nNo
HabnogeHUsM cBeTUNa OOHUM 13 cnegyrwwmnx cnocoboB:

1.

M3rotoBbTe M3 NOAPYYHbIX CPEACTB COMHEYHbIE Yachl, Kak NokasaHo Ha puc. 92. iamepus ¢ nx
NMOMOLLIbI0 MEPUAMAHHOE CONHEeYHoe BpeMsi TCM M OeNCcTBYS MO CXeme, AaHHOW B npumepe 2
nonyynte mepuagnmaHHoe (MecTHoe) cpegHee BpeMsi TM C MOrpelHocTbio 4o 3 - 4M. TOYHOCTb
nepecyeta Tm B TC 3aBUCUT OT TOro, HACKOSIbKO XOPOLUO WM3BECTHA AOSrota CBOEro MecTa
(norpelLHOCTL B Aonrote Ha 15' gaeT NorpelHoCTb BO BPEMEHU, paBHYy 1M 1 T. 1.).

MepuanaHHoe BpeMsi TM Bocxoda M 3axoga BepxHero kpas ConHua no gate U U3BECTHbIM
KoopAnHaTaM MecTa HabnogeHUn MOXHO BbluMcnnTb No MAE vnu, ¢ MeHbLUen TOYHOCTLIO, MO

TS

rpacvkam M y3 MT-75 (cm. MopexogHble Tabnuubl (MT-75). MO, 1975. Mpunoxexne 10).
Ha6niogas ConHue B MOMEHT BOCXo4a WM 3axoda ero BEepxHero Kpas, YyCTaHOBUTE Ha
BblYMCrieHHoe TM cBoM 4Yackl. 3aTeM HameTbTe Brepesn Kakou-nmbo yaobHbIA MOMEHT Twm
nepecyuTante ero B TC No cxeme, AaHHOW B Npumepe 2; OXAUTECh HACTYNMNEHUA HAMEYEHHOTO
Tm v nepectaBbTe Yackl Ha Tc.

MpubnmxeHHo oueHuTe Bpems no vacoBoMmy yrny ComHua, Kak 3TO noka3aHo Ha puc. 91 u
06bsiCHEHO B § 7.2.

Mo HaumeHblien p[nvHe COMHEYHOW TEeHU OT BepTUKanbHO YCTAHOBIIEHHOrO LlecTa
3adnKCnpynTe HacTynneHne MecTHoro nonyaHs Tcm=12400m. Ota paboTta OyaeT BbiNofHeHa
TOYHEee, ecnv Mo Yyacam 3aperncTpupoBaTb MOMEHTbI HACTYMNIEHUA HECKOMbKMX TEHEN paBHON
ANVHbI 40 1 nocrie NonyaHs, a 3aTem B3ATb cpegHune pesynbTaThl. [1o cxeme, AaHHOW B NpuMepe
2, BblYMCNINTE CpeaHee MecTHoe Bpemsi TM no u3BecTtHoMy Tcm. BbiuTa u3 Tm nokaszaHue CBOMX
yacoB T4 Ha MOMEHT MONYAHA, MNOMy4yMTe MOMNPaBKy 4YacoB OTHOCWUTENbHO MEPUANAHHOIO
cpenHero BpeMeHu.

Habniogas 3sesgHoe Hebo, onosHanTe [MonapHyto, Kaccuoneto n Bonbwyio Megseanuy (cwm.
puc. 87). [masomepHO oueHuTe 3Be3gHOoe BpeMmsi tY OHO paBHO YacoBomy yrny 3Be3gbl Kadd.

Ecnu namepeH yacosown yron 3se3abl ®ekga, 1o tY = M 124, BbibpaB u3 npunoxenus 4, 8
BCMoOMoraTtenbHyto BenuunHy R, npubasbTe ee k tY - monyynte mMepuavaHHoe cpefgHee Bpems
Tm. MNpu TwartenbHbIX M3MepeHuax TM Mo 3Be3gaM MOXHO OLEHUTb C norpelHocTeio Ao 10Mm.
Mpu HeobxogumocTu nepeBeaute TM B CyAOBOE BPeEMS NO CXeme, AaHHOW B Npumepe 2.

Mpumep 8. 8 nekabpsa Habnoganm (cM. puc. 87):

3Be3gbl Kacdhd dexpa

1. HacoBown yron 3se3abl t* 24 (30°) 144 (210°) -12
2. 3Be3gHoe Bpems Y 24 2y

3. R n3 npunoxeHus 4, 8 t 194 194

4. MepugunaHHoe Bpemsi ™ 21y 21y

7.3 OueHKa acTpoHaBMrauMoHHOMN 0GCTaHOBKM.

YenoBek nydywe paGoTaeT, Nnydwle BMOWAT U OMNO3HAeT OpUEHTUpLl, ecnu obcTaHoBKa HaGnoaeHU
M3BeCTHa eMy 3apaHee M OH NpeaBMAUT pasBuUTUE COBbLITUIA. B CNOXHbLIX MOPCKUX YCMOBUSIX 3TO BEPHO
BOBOWMHE; acTpOHaBUrauMoHHble obcepBauMM Nydlle 3apaHee NpoAyMblBaTb, a MNaHUpoBaTb Bce
HeobxoauMble HabmogeHua. [Ons 3TOro Hago 3apaHee BblYMCMATb CPOKM HACTYMMEHUs cymepek Mo
CYOOBOMY BpEMeHW, YMeTb OLeHMBaTb pacronoXeHue CBeTUN Ha HeGocBoae Kak B TEMHOe, Tak U B
CBeTrnoe Bpemsi CYTOK. PacyeTbl OCBELLEHHOCTM FOPM30OHTa BaXHbl U B MHTepecax GesonacHoCTu
nnaBaHus: 6OMbLUMHCTBO aBapuii NPOMCXOONUT B TEMHOE BPEeMS CYTOK.

ConHeyHas ocBeweHHocTb. OcBelleHHOCTb HebocBoga M MOPCKOrO roOpuM3oHTa MO PasfuyHbIM
HanpaBlieHnam oT HabrnogaTtens 3aBuCUT OT HanpaBJieHnsa ConHua u ero BbICOThI, KOTOpPbl€ N3MEHAKTCA
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B TeYEeHMe OHS, a TaKkKe CO CMEHOW pavoHa nnaBaHus uUnu KanengapHow gatbl. B gaHHOM mecTte n B
NeTHW OeHb Ang Habnwogatensa B CEBEPHOM Monywapum 3eMnu KapTuHa BUAMMOTO CYTOYHOIO
ABwkeHms ConHua nokasaHa cxeMaTudeckn Ha puc. 93, rge NMHMS ropu3oHTa pa3BepHyTa K BOCTOKY U K
3anagy ot Touku tora. lNocne nonyHoun (Touka 1) ConHue nepemelyaeTcs nNo HebecHow napannenu u
npubnmxaeTcsa K NMMHUM ropmnsoHTa. [pu ero cHmxkeHun Ha -12° (Touka 2) HauMHaeT cBeTaTb CTAHOBUTCS
pasnnYMMoOn JMHUS TOPU3OHTA, YTO MO3BOSISIET HayaTb W3MEPEHUs] BbLICOT 3Be3[ HaBUrauMoOHHbLIM
CEKCTaHOM - HaYMHaKTCS YTPEeHHUEe HaBUrauMOHHbIe CYMepKU.

K aenury

)

Manaeus
"f

Cynas prcw
[T =

NenHous

Puc. 93. EcTecTBeHHasi conHeyHasa OCBELLEHHOCTb B TeYEeHUe CYTOK.

C npuxogom ConHua Ha CHUXeHWe - 6° cBeTaeT HacTOSbKO, YTO 3Be3dbl NepectarT bbiTb BUAUMbBIMU
HEBOOPYXXEHHBLIM NA30M - 3aKaH4YMBAOTCS HaBUraUMOHHbIE WM HauMHAKOTCS YTPEeHHUe rpaXAaHCcKue
CYMepKM, KOTopble ANATCS 40 BocXoda BepxHero Kpas ConHua (Habntogaetcs npu cHkeHun CorHua
okono - 50' oT ypoBHA Mops). B onTMKYy cekcTaHa HaBUrauumoHHble 3Be3dbl BWAHBI M B Havane
rpaXxaaHCKMX CyMepek, MOo3TOMY [AaHHble M3MEpEHWsT BbICOT 3Be34 MpW SICHOM TOpu3oHTEe Haubonee
TOYHbI, €CMNM BbINOMHSOTCS B HEMOCPEACTBEHHOW ONM30CTU K MOMEHTY OKOHYaHWUsSi HAaBUrALMOHHbIX U
Havana YTPEHHUX rpaxaaHcKmx CyMepexk.

5 § H=090" - g+ &

nongeHb (Touka 5) ConHue gocturaeT HanbonbLlIEN BbICOTbI , OCBeLleHHOCTb
MakcuMaribHa. Beuepom nocne 3axoga BepxHero kpass ComHua (B Touke 6) HacTynalT Be4yepHue
rpaxgaHcKue CyMepKMU; OHWM 3aKaH4YMBAKTCS Mpu CHWKeHun ComHua Ha -6°, U HauuHalT BeyepHue
HaBUrauMoHHble Cymepku. BedepHue HabnoaeHus 3Be3q HaBUrauUMoOHHbIM CEKCTAHOM BO3MOXHbI 4O €ro
CHWXEHUA Ha -12° (Touvka 8), HO Nny4lle Bcero nx genartb BOMM3N KOHLA rpaXKgaHCKMX M Havana BeYepHux
HaBUraLMOHHBLIX CyMepek (Touka 7).

MomeHTbl cygoBoro BpemeHu Bocxoga u 3axoga ConHua BblumcnsaoT no MAE n MT-75; MOMeEHTbI
HacTynneHus cymepek BbIYUCIIAIOT no MAE.
JlyHHas ocBeweHHocTb. [lpy acTpoHaBWrauuoHHbIX HabnogeHusx fyHHas  OCBELLEHHOCTb
yunTbiBaeTCA Kak hakTop, MO3BOSMAOLWMA U3MEPATL BbICOThI 3Be3[ B HOYHOe BpeMs. OHa onpegenseTcs
Bo3pacToM JlyHbl (cM. §7.1) n ontumaneHa npu BbicoTe 10-40° B mepuodbl Mexay KBagpatypamu u
nonHonyHuem. [lonHas oueHka MyHHOW oOCBelleHHOCTM npou3BoauTca no MAE, npubnwkeHHoe
npeacTaeBnexHne 0 Hen MOXHO COCTaBUTb no dopmyne (58) " puc. 89.
OueHvBaTb acTpoHaBuUraLuMoHHyl0 OBCTaHOBKY (OCBELLEHHOCTb OPU3OHTa W BUAMMOCTb CBETWM, WX
pacnonoxeHve Ha HebOCBOAgE) nydlle BCero npv NoAroTOBKE K NnasaHuio, Torga B mope notpebyertcs
MWL HE3HAYUTENBbHOE ee YTOYHEHNE NPUMEHNTENbBHO K KOHKPETHOMY MECTY U BPEMEHW HabmiogeHuN.
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7.4 OnpepeneHve HanpaBfieHUsi [OBWXEHUS AXTbl WU MOMPaBKU
KoMmnaca no HabniogeHMsaM cBeTuna.

B rmaBe 6 roBopunocb, YTO HanpaBneHne ABWKEHUSA SXTbl OnpeaensieTca nyTeBbiM yriiom 1Y, KoTopbii
HaxoAsiT C y4eTOM MCTUHHOrO Kypca sixTbl MIK 1 yrna cHoca c¢. ICTUHHBIN Kypc, B CBOK ovepenb, MOXHO
onpegenuTb no KOMMacHoOMY Kypcy " nonpaske Komnaca: NK=KK+A K.
B ortcyrctBne komnaca MK mMoxHO onpegenviTb MO WU3BECTHOMY WCTUHHOMY MeENeHry ceetuna u
KypcoBomy yrny csetuna KY: MK = UM £ KY (KY neeoro 6opta npubaensetcs, KY npasoro 6opta
BblUMTaETCS).

B OTKpbITOM MOpe eanHCTBEHHbIV cnocob onpeaeneHnst MonNpaBKkM KOMNaca - aCTPOHOMUYECKUI, TakK Xe
KaK M eOWHCTBEHHbIN NyTb AN OPUEHTUMPOBAHWA MO HanpaBneHuo ABwxkeHus (6e3 komnaca), - 370
KypCOyKa3aHue OTHOCUTENbHO HanpaBneHusa Ha Habniogaemoe CBETUIO, C NOCeayoLWUM BblYUCIEHNEM
UK no KY n UM ceetuna. Pexum "oTkpbiTOro mopsi" B NpubpexHoM nnaBaHMM 4acTo co3faeTcs u3-3a
noTtepu M3 BUANMOCTU BeperoBbIX OPUEHTUPOB NPY YXYALLEHUN FOPU3OHTaNbHOM BUOUMOCTHY U T.N.

OpueHTMpOBaHME OTHOCUTENbHO HanpasrieHusi Ha lMonsApHyro. lMonspHas - nyywwuin obbekT Ang
OPVEHTMPOBAHUS NO HanpasneHuto (CM. puc. 87), TaK Kak ee UCTUHHBIA NeneHr HaxoauMTCA 4OCTaTOYHO
TOYHO MpU CcamMOM MPUONMXKEHHOM NPEeACTaBNEHMN O MeCcTe $XTbl W BpeMeHU HabnogeHun.
W MNonsipHow nerko onpegensieTca no Habnogaemomy Ha Hebe pacnonoxeHuio cossesgun Kaccuonen

. F,
unn Bonbluon Measeauubl, Tak kak MNonspHas yaaneHa ot CeBepHoro nonoca mvpa ~ ¥ Ha 1° B CTOPOHY

3Besapl < Kaccuonem (MpoTMBONMOSIOXHO HanpasneHuio Ha ¥ Bonblion Measeauusl). Ecnn £ Kaccuonen
unun beHeTHaw HabnogaloTca Ha OAHON BepTukanu (B OAHOW BEPTUKaNbHOW NNockocTu) ¢ MonspHon, To
ee UM = 0° = 360°. Ecnn Kaccrnones HabntogaeTca cnesa ot NonspHon (puc. 94, a), To npubnmxeHHo
MOXHO npuHaTb UMM MonapHon = 359° npu wnpoTe mecta meHee 50° unu MonapHon = 358° npu wnpoTte
mecta oT 50° po 65°. Ecnm beHeTHaw Habniogaetca cneea ot [lonsipHon, To WIT TNonsipHoi
COOTBETCTBEHHO LWNPOTE MecTa paBeH 1 nnu 2° (puc. 94, 6).

d N ! 0 N

U Ioaspuas = 358°

UIT* Monspuas = 2°

Puc. 94. VctnHHbin neneHr [lonapHon no pacnonoxeHwto co3se3gun Kaccuornen u  Bonblion
MenBeauLbl OTHOCMTENBHO FOPU3OHTA.

Bonee TouHO 1 B NtoGon MOMeHT HabnoaeHuin UMM MonsipHon nonyyaetca n3 nNpunox. 4, & BXO4OM Mo
wmpote Mecta (unu no BbicoTe [lonsipHOW) M NoO 3Be3gHOMY BpeMeHu tY, koTopoe MOXeT ObiTb
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BblYMCIIEHO MO npunoxeHuto 4, 8 unn 4, 8 (cMm. npumepbl 7 1 9) UNKU Xe NoNy4YeHO HenocpeacTBEHHO
rmasomep OLEHKOW 4acoBoro yrna 3ee3gbl Kadd wnu 3sesgpl Pekga (cm. § 7.2 n npumep 8).

M3amepwus KI1 MNonsipHon n Bblumcnus ee UM Ha MOMEHT n3MepeHUs, MOXXHO HarWTK NonpaBky kKoMnaca: fi
K= - KIN. Ecnn HenocpeACTBEHHOE MeNeHroBaHme 3Be3dbl C KOMnaca HeBO3MOXHO, TO C HECKOJSIbKO
MEHbLUEN TOYHOCTbIO MNonyyaetTcs npyv OAHOBPEMEHHOM M3MEPEHUU KypcOBOro yrna 3Be3gbl U
KOMMNacHoro Kypca: KM = KK + KY.
HanpeHHast Bermunta &K nonesHa Tombko Ans KOHTPOMNsi NpaBUMbHOrO KypcoykasaHusa. Ecnu Ha
NnokasaHus MarHMTHOro Komnaca He BnusdeT OnM3KO MOMIOXKEHHOE Xerne3o unuM MarHutHas 6yps, To
rnonpaeka koMnaca AoJkHa ObITb paBHa HaMgEHHOMY MO MOPCKOW KapTe MarHUTHOMY CKITIOHEeHUIo B
AaHHOM MeCTHOCTU. HapyllueHne aToro paBeHCTBa SIBMSIeTCH OOHUM M3 MPU3HAKOB HEBEPHOro 3HaHUSA
KoopauHat MecTa HabnaeHWN.
B oTcytctBMe koMnaca KypcoykasaHue no [lonsipHOW OCyLLeCTBRSETCS NPMBEAEHUEM €€ Ha KypCOBOW
yron, npu KOTOPOM sIXTa NOMAET No HameveHHomy nyTu: KY = UI1 - (MY-c). Nocne npuBeaeHus MonsipHon
Ha BbluncneHHbIn KY, ynobHo 3ameTutb Kakoe-nmbo spkoe cBeTuno, HabniogaeMmoe Ha Manomn BolcoTe Mo
Hocy aXTbl, U npaBuTb No KY Ha 310 cBetuno. C TeyeHMeM BpeMEeHU HarnpaeneHust Ha cBeTuna
namMeHsTcs; nameHeHme xe WM lMonapHon mMano n nerko onpegensietca no npunox. 4, 2. Kypcoson
yron BCroMoraTenbHOro ceeTtuna, HabngaeMoro no Hocy, Heo6XxoAMMO YTOYHATE MO Mepe HagoOHOCTK.

Mpumep 9. 20 ceHTsOpA B MOMEHT No cyaoBoMy BpeMeHu Tc = 04452m Habnioganu 3Be3gHoe Hebo B

BMAE MNokasaHHoro Ha puc. 87. MecTto axTbl: P 58°05'N, 1= 58°05'Ost Yachi YCTaHOBIIEHbI MO
netHemy mockoBckoMmy BpemeHu, Nec = 40st. Miamepunu komnacHeln nenexr MNonsapHon Ki = 3,0°.

TpebyeTtcs:

1. Onpegenutb nonpasky Komnaca.
2. Bolumcnute KY, Ha koTOpbI B OTCYTCTBME KOMMaca crneayeT npueecTtu lNMonspHyto, ecnu 3agaH MY =
60° 1 yron cHoca ¢ = +8°.

1. CynoBoe BpeMsi UISMEPEHUSI KOMMACHOIo Nenexra. Tc CceHTa6pb, 20 04452m
O.st
2. Yacoso# nosc Ha axre. + NC’ 4 Ost
W
3. BcemupHoe Bpems (3=1+2). Trp CceHTa6pb, 20 00452m
4. lonroTta mecTa. + ,«ﬂ;‘ 1408m
5. MepugunaHHoe Bpems (5=3 14). ™ ceHTa6pb, 20 02400m
6. BcnomoraTenbHasi Benu4ymHa. R 12m
7. 3Be3gHoe BpeMs (7=5-6). tY 01448m
8. UM MonsapHon 13 npunox. 4, r. nn 360,1°=0,1°
PeweHue:
1. Onpepgenexune un MonsapHon:
a) rmasomMepHo: Tak kak £ Kaccuonen (unu BeHeTHall) BUAHa Ha oaHOM BepTukanu ¢ MonspHoi, To ee
V”_I - Oo;
0) npu onpegeneHum 3BE3HOro BpPEMEHM no 3Bes3ge Kadd (nnn dexkpe):
YacoBou yron * Kadhd tm = 24 = 30° = ty;
yacoBon yron * dekna tm = 210°; tY = 210° - 180° = 30°.
M3 nmpunox. 4, e no wupote wmecta um tY: WU = 360, 1° = 0,15
B) npu BbIYUCIIEHUM 3BE3JHOr0 BPEMEHU c NMOMOLLbIO NPUNOXeHNsI 4, e.

MosicHeHusa Kk pacyeTam faHbl B npumepax 1, 3, B § 7.2 anga gewncteui 1 - 3. Mpwu gencteum 4 gonrota
MecTa NepeBoANTCS B YACOBYH Mepy No npunox. 4, 6 ¢ oKpyrneHnem o uenon MuHyTtel. B genctenm 6 -
CyTO4YHOE M3MeHeHne R yMHOXeHO Ha uHTepBan BpemeHu (23 ceHTsbpsa - 20 ceHTAbps) n ¢ yyeToMm
OaHHbIX HWXHEN Wwkanbl B3aTo R = 12m =4m X 3.

MpumeyaHue. 3Be3gHOE BPEMSI C OYEHb BbICOKOWM TOYHOCTLIO MOXET ObIThb BbluncrieHo no MAE wnu no
npun. 4, 4, HO Npu opneHTUpoBaHuKn no NonspHon aToro He TpebyeTcsa (cM. npumep 12).
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2. Bbluncnexuve nonpasku Komnaca:
AK=1M-Kn=0,1°-3,0°=-2,9°.

3. Boiuncnenune KY lNonsipHon aons KypcoykasaHus (npeHebperasi gonsmu rpagyca, HecylweCcTBEHHLIMU
ans HaBuraumm Ha axTe):
KY =0°-[60° - (+8°)] = -52°(neBoro 6opTa).

Cxema peLlueHns aToro npumepa noHATHa us Puc. 87.

OpueHTUpOBaHMEe OTHOCUTENIbHO HanpaBreHUA Ha 3Be3fy unu ConHue. Xopowas WTypMaHckas
npakTuka npegnoraraeT CUCTEMATMYECKUIA KOHTPOSb 3a MOMpaBKOW KoMraca W NpaBUNbHOCTLHO
TeKyLLero KypcoykasaHusi. [lonpaBky komnaca pekoMeHAYeTCs1 OnpefensTb nocrie noBopoTa Ha HOBbLIN
KYpC W Kaxdbll pa3 npuM CMeHe BaxTbl. [N OpPUEHTMPOBaHUS MO HamnpaBneHW OBWXKEHUS U

onpefeneHns NonpaBkyM KOMMNaca MOXHoO HabnogaTtb nboe ceeTuno (Hanpumep, 3Be3ny 121 BnunsHeuoB
- CM. puc. 87).

Mopsagok gencTeui Npu onpeaeneHnn Nonpasky kKomnaca no HabnwogeHnsm noboro ceeTuna nokasaH Ha
puc. 95. lNMoscHum 3Ty paboTy:

1. Mpu noaroToBke K HabnAeHUsSM crnegyeT NPOBEpUTb MerieHraTop komnaca W rnokasaHus paboumx
YaCoOB - OHW [JOMKHbl OblTb YCTAHOBMEHbI MO TOYHOMY CYAOBOMY WINW BCEMWPHOMY BPEMEHU C
norpewHocTblo He 6onee 0,1 m (cM. pasgen 7.2). Ono3HaB Habnogaemble cBeTUna, Boibepute n3 HMX
Hanbonee BbIrogHOE ANS NENeHroBaHusi - OHO AOJMKHO OblTh XOPOLLO BUAHO OT KOMMaca v UMEeTb Marnyto
BbICOTY: 4YeM MeHblle BbICOTa CBeTMNa, TeM TOYHee nony4aeTcsa nonpasBka Komnaca. XOopoLwo
HabnogaTb TO CBETUNO, KOTOPOEe HenocpeaCTBEHHO BMAHO 4epe3 NpeaMeTHYI MULLIEeHb neneHratopa
(6es NoMoLLM OTKMAHOTO 3epkana).
2. OgHOBpPEMEHHO PErnCTPMpPYIOT KoMnacHbl nenedr ceetuna Krli, 1 MoMmeHT no yacam Ti; (C TOYHOCTbIO
8o 0,2m). Mpu namepeHnn neneHra HeobxoaMMoO CO BCEN BO3MOXHOW TOYHOCTbLIO yAEpXMBaTb KOTENOK
KoMmnaca B rOpuU3OHTamnbHOW MMOCKOCTU W, HaBeds HWUTb MefeHratopa Ha 3Be3dy WnuM LeHTp Aucka
ConHua, HemegneHHO npousBecTU TouHbIn oTcyeT KIli u 3anucatb ero. Cpasy nocne 3anvcu KIli
3anucaTb nokas3aHue 4acoB, otopocuB 0,1 - 0,2m (noTpadveHHble Ha 3anucb KI1). MNpu pabGote ¢
NMOMOLLHMKOM MO KoMaHAe Habnopgatens "Homb!" B MOMeHT nameperms Klli nOMOLHUK perncTpupyeT u
3anucbiBaeT MokasaHne 4acoB Ti, a 3aTeM npoAuKTOBaHHbIM Habniogatenem otcyeT KIli. [Ons
KOMMEHCALUMN  Cry4YalHbIX MOrPELUHOCTEN MNPUHATO M3MEpPATb CEpU0 MNENEHroB M MOMEHTOB.
3. Pacuet cpegHux apudmeTtmyecknx 3HaveHun senuumH KM un T. B oTcytcTBMe neneHratopa wnu B
crnyyae HEBO3MOXHOCTU MeneHroBatb HEMoCpeACTBEHHO MO Komnacy, cnegyet OAHOBPEMEHHO
perncTpuposaTb KypCOBOW Yron cBeTuna, KoMnacHbIn Kypc 1 MOMEHT BpeMeHu, a 3ateM Bbluncnsatb Krli
cBeTuna.

4. Ha cpegHuini MOMEHT neneHroBaHus T NO HaBUrauuMoHHOW MpoKnagke nyTU AXTbl HaxogdaT ee

KoopAnHaThbI @ c " Ac.
5-7. BbluucnawT BCEMUpHOe Bpemsa HabnogeHun Trp, COOTBETCTBYWOLIME €My KOOpAWHaTbI

i

reorpacbwquKoro MecCTa cBeTuna n trp, tm. [eTanbHoe nosicHeHMe 3TOro aTana W3foXeHo B § 7.5.

8. o LwnpoTe Mmecrta HabnogeHun @ C, CKITOHEHUIO cBeTUIa ""?M MeCTHOMY 4YaCcOBOMY Yyrily cBeTuna tm

Haxooar WUCTUHHbIN neneHr ceeTuna uri.

9. CpaBnuB UMM un KI1, HaxogaT nonpaeky komnaca ﬂ.K=I/II'I-KI'I, cnpaBeasiMByl0 ONnA TOro KOMMacHoro
Kypca, Ha KOTOPOM NneneHrosany CBETUIO.
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Puc. 95. CTpyKkTypHO-(pOpMynbHasi Cxema KypcoyKasaHusl Mo CBEeTUIly W OnpeferieHuss MnornpaBku
komnaca.

Mpn nnaeBaHumn 6e3 komnaca no WM ceeTtuna BbluucnsoT TOT KY, Ha KOTOpPOM crenyeT yaoepxuBaTtb
CBETUIO ANd CrefoBaHuda No 3agaHHOMY HanpasfeHuto nyTn (cm. npumep 9). 3HaHue atoro KY nonesHo
W ANs  TeKylwero KOHTPONA 3a HampaBneHMem [ABWKEHUS Npu  KypcoykasaHuvM Mo Komnacy.
Ha Bocbmom atane pabotbl UMM cBeTuna moxeT ObiTb HangeH ¢ nomoulbto AKBM no tabnuuam BAC-58
unn no Homorpamme Ne 90199 (ee MOXHO MOMYYNTb BMECTE C HaBWUraUMOHHLIMW KapTamu B MNOPTY).
MpaBuna pacyeta Wl ceetnna ¢ nomoupto Tabnuy BAC-58 gaHbl HENOCPEACTBEHHO B MX OMUCAHUMW.
OTMeTVMM TOMbKO, YTO 3TW Tabnuupbl AT a3nMyT B NOMYKPYroBOM cyeTe, U ero Hago dyaeT obpatuTb B
umn (cm. § 7.1).
"KnaBuwHbIn anroputM" 1 TecToBy 3agady pacyeta WI ceetmna Ha OKBM Tuna "OnekTtpoHuka"
paccMOTpMM Ha NpuMepe onpeaeneHust NonpasBku komnaca no HabnogeHnsm ConHua.

Mpumep 10. 13 anpena B JrerickoM Mope AnA onpegeneHvs nonpaskn komnaca uamepunu cepuio Krl
ConHua:

Ki Ti
253,1° 15448,5m
253,2° 15449,1m
253,0° 15449,6m
253,4° 15450,2m
253,7° 15450,7m
@ ¢c=38°35,4'N
~1=25°08,2'Ost
KK=200°
CpepHue: Kn® = 253,3° " T = 1549,7Mm.

CypoBoe Bpemsi - no 2 BocTtouyHomy nosicy. Mo MAE Ha momeHT Trp = 15 49,7 - 2 = 13449,7m
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BblYUCIUNNN.
# @=8°55 6'N 1 tm = 52°06,4' W.

Paccuntatb Zn ConHua n nonpasky Komnaca.

—=—y

i quemume namame IKOM coznacho uncmpykuuu no ee aKcnAyamauug

Apaymerimsd Unepatiu Hm?un‘mnﬁ,}} .
2 | Iy =52°06,4'W | 6,4 60 52 [=](n5u9) 52,106666
3! f=38354N |354[£] 60 38 [=](né6us) 38,59
41 6=8556N |556 [=] 60 [+] 8 [=](n7) 8,9266666
5
6

-1
|
|

52,10667 0,614194
38,59 (@] [wn] [=] @] [~—] 0,619194
7| 892667 (unu cecau 8 womnoe*) | 0157073
8| 3859 [cos] lan] (=] [@] [—] - 0,3330556
9 | 5210667 |[@] [sin] [<] [¢] [M1] [=] '=|-71, 74335

10| Ecnu A' = + eeeeeee.,mo Ag= N'; unave 180 [=] |An= Iﬂﬁ,;{.’.ﬁ{;ﬁ; N W
Iy Eenuw Ay ..... N{}Jt.mah‘ﬂ=ﬁn: uHave : E| 360 E] MiT= 2517°

12 | Cpednut KomnpacHwiu nenens KIl= 253 3° f

13 | flonpaska womnaca AK=-185"

o
rﬂ:‘i‘#h’ﬂ Apy NAGOQHNU § CEBEPHBIX Wupomax ; uHade npu 5 ceaepion

Mn. 2-4: ucxogHble BeNWYMHLI BblpaxalT B rpagycax U ux gondax; B HekoTopbix IKBM Bo3amMoxeH
HEeMnoCcpeaCTBEHHbIN BBOA AYrOBbIX MUHYT; B KPYrfbiX CKOOKax ykasaH agpec Ans 3anucu nokasaHui
nHaukatopa B nn. 5-9. [lanbHenwme nokasaHmsa HOUKaTopa 3anncbiBaTb HET HEOOXOAMMOCTM BMNMOTh A0
NoNy4YeHnst KOHEYHOrO pe3ynbTaTta; 34eCb OHU NPUBEAEHBI TONBKO ANS UNNKCTPaLUN peLleHns TeCTOBOM
3agayu.

Mn. 5-9: pelweHne BLINOMHSAETCS MNPOCTbIM HAbOPOM aprymeHToOB W MOCreAoBaTerlbHbIM HaxXaTuem
KrnaBuLL onepauuii, B Xode Yero peanusyetcs opmyna:

sin £
tgd = x 70
g4 Iizgﬁ—ﬁgm:osﬁﬂjlcos o (70)

Bo mHorux OKBM knaBuwa dyHkuun ® obosHaveHa no natbiHv F. B OKBM ¢ Gonblimnm Konm4ectsom
perncTpoB namsaTM pacyeT asuMmyTa Oonee 3KOHOMUYeH. [logoBGHO mnoka3aHHOMY "KNaBULLHOMY
anropuTmy", HETPygHO CcocTaBuUTb yOobHoe nocobue ans paboTbl Ha nwbon umeemon OKBM.
OOpatuTb BHMMaHMe Ha nepemMeHy 3Haka c¢ [+ Ha T[1- gna HXXHOMO CKIOHEHWs CBeTuna.
M. 10: dopmyna gaet a3vmyT MOMNYKPYroBoro cyeta - nepeas OykBa €ro HaMMEHOBaHMS OOWHAKOBaA C
HaMMEeHOBaHMEM LLUMPOTbI MecTa HabnogeHun, BTopas onpeaensercsd no HAMMEHOBaHMID YacoBOro yrna
B NonykpyroBom cyete. [lonesHo cpaBHUTb nonyyeHHbI An ¢ Kl ceeTuna ang npoBepku NpaBUibHOCTU
€ro HaumeHoBaHWsA COOTBETCTBEHHO CTOPOHE FOPU30OHTa, HA KOTOPOW Habnoganu cBeTUrno (Ha BOCTOKe
unm Ha 3anage).
M. 11: npasuno nepesoga An B N gaHo ons nnaBaHWS B CEBEPHbIX LWIMPOTAXx.

Onsa 6bicTporo BbluncneHus UMM ceeTuna ¢ NorpewHocTbo Ao 1°, npueMnemon ans nnaBaHus Ha sXTe,
yaobHa Homorpamma Ne 90199 wmzpaHms NYHUO MO. Cxema npaBon MOMOBUHbI 3TOW HOMOrpaMmbl,
NPUMEHAEMON B CEBEPHbIX LUMPOTax, M MNOPSAOK OENCTBUA NpU MNOMNb30BaHWM €10 MpuBEeOEeHbl B
npunoxexHun, 4, 3. PeweHne npumepa 10 no Homorpamme gaet UMM = 252°. OHa ocobeHHo yaobHa ans
Kypcoyka3aHusi No CBeTWUny, TakK Kak ObICTpO W HarnggHo nokasbiBaeT u3meHeHue WM ceseTtuna c
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TeyeHnem BpeMeHu. [oMHS, 4To Kaxable 4 MUHYThI 3anadHbii YaCcOBOW yrosl Bo3pacTaeT (BOCTOYHbIN -

YMeHbLUaeTcs) Ha 1°, nony4nm B paccmaTtprvBaemMom npumepe:
cnycTs 15m nocre neneHroBaHus t = 56° n nn = 255°,
cnycTs 30m nocre neneHroBaHus t = 60° n nn = 258°.

MepemeHa LWKNPOTbI MEeCTa W CKMOHEHMSI BNUSIOT MEHEe 3aMeTHO MW Yy4uTbiBaloTCs MO  Mepe
HeobxoauMocCTH.

Puc. 96. OnpegeneHve nonpasBku Kkomnaca Mo
neneHram Bocxoga u 3axoga ConHua.

OpueHTpoBaHMe no Ha6bnoaeHusm ConHua BO6NM3M ropusoHTta. LleHTp ComHua HaxoguTcsd B
NAOCKOCTU WCTUHHOTO FOPM30HTa (MepneHAVKYNSAPHON OTBECHOW NWHUKM) B TOT MOMEHT, Korga € AXTbl
HabniogaeTca BbICOTA €ro HWKHero Kpas Hag BMAMMBbIM B CpPedHUX YCMOBUAX MOPCKUM TOPU3OHTOM,
paBHas okono 0°18' = 0,5 sugumoro anameTtpa ConHua. 3To ABNEHME Ha3blBaeTCA UCTUHHBIM BOCXOO0M
(3axogom) ConHua, asvMyT KOTOPOro fierko Nony4ynTb No npunoxeHuo 4, e (Homorpamma nsz MT-75).
Bxogom no wwupoTte mecTta u cknoHeHmio ConHua B AeHb HabnogeHun (MonyyYyeHHoMy, Hanpumep, 13
npunoxeHus 4, g) BblbMpaeTcs asnMyT ABMEHNS B MOSTYKPYrOBOM CHETE; KoY K HOMOrpamMmme nokasaH Ha
PUCYHKeE.

Mo Tabn. 20, a, 6 MT-75 Takum >xe NyTem nony4aeTcs NnonykpyroBon a3nuMyT BOCXoAda (3axona) BEPXHEro
kpasi ConHua Ha ropus3oHTe, BMAMMbBIA C BbICOThbI rMasa 12 m. B MT-63 aHanorumdHas Tabnuua gaet
a3vVMyT 3TOro siBNEeHNs Npu HabnaeHNaX ¢ ypoBHSA MOPS.

Bo Bcex aTux cnyyasx asvmyTtbl nepeBogsaT B UM, kak 310 6bino AaHo B npumepe 10, nocre Yyero MoXxHo
npubnmwkeHHO onpedenuTb NompaBky komnaca no HabnwogeHHomy KIT Bocxoga  (3axoga).
OTOT cnocob NpMMEHSAIOT MpW MraBaHWM B ManblX M YMEPEHHbIX LMPOTax, HO HabngeHusM 4vacTo
npenaTcTeyeT nnoxas BMOUMOCTb rOpu3oHTa.

Ecnn ot Bocxoga u o 3axoga ConHua wmnpota mMecta U3MeHAeTcA He3Ha4dunTernbHO, TO, U3Mepus

KOMNacHbI neneHr sugumoro socxoga Krl @M Buammoro 3axoga Krl @"MO)KHO onpenennTb nonpasky

Komnaca, He Momnb3ysiCb HUKakumm nocobusmm (cm. puc. 93 n 96). CpegHUn Nenexr, BbIYUCMAEHHBIA NO
OBYM UMEIOLLNMCS, paBEH KOMMACHOMY MENEHry UCTUHHOM TOYKK tora S, MoSTOMY:

KIT& + KII
AK =180° - #@ 71

Mpw HanuuMm cekcTaHa HanpaBfieHNe Ha tor MOXeT ObiTb NPUONMXKEHHO OMpedeneHo No HaCTYMEHWo
HanbornbLwen Habnogaemon BbicoTbl ComnHua (COOTBETCTBYET MOMEHTY HACTYMNEHUS KpaTyanllen TEHN
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OT BEepTUKaNbHO YCTAHOBMIEHHOrO LlecTa). HanpaBneHue Ha TOYKM BOCTOKa M 3anaga MoOXeT ObiTb
npubnmkeHHo onpegeneHo no npmxody CorHua Ha BbICOTY, yKasaHHyk B Tabn. 21 (MT-75), nubo no

Bocxoay n 3axoay 3Be3apl ﬁOpMOHa (BEpxHSas B "nosice OpwuoHa").
M3noxeHHble npasBuna n pekomMmeHaaLMm OpUeHTUPOBaHNA No HaAbNAEHUAM HanpasreHn Ha ceBeTuna
AaHbl B NPeAnonoxXeHnn nrnaBaHns B CEBEPHbIX WUMpOTax Bbiwe napannenu 23,5°N.

7.5 OpueHTUpOBaHME MO MECTOHAXOXAEHMUIO.

AcCTpOHaBUrauMoHHble CNOCOOLI onpedeneHnsa Mecta OOCTYMNHbI B Nil06OM panoHe nnaBaHus u B nitoboe
BpeMs CyTOK, eCnv MO METEOPOSIOMMYECKNM YCITOBMSIM CBETUNAa MOXHO HabnwpaTe, a Apyrue cnocoobl
uckniodarTca 0b6CTaHOBKOW. ACTpOHaBMrauuoHHble cnocobbl obcepBauuu NPOBEPEHbl  BEKOBOW
npakTUKon MopennaBaHus. Bo MHormx crnyyasx oHu gaioT Haubonee TOYHbIA pesynbTaTt, a 4acto
ABNATCH €ANHCTBEHHO BO3MOXHbBIMU CNOCO6aMU KOHTPOSIS CYUCTIEHUS MYTU.

3eHUT

Puc. 97. AcTpoHaBurauMoHHoe MeCTO  AXTbl
onpegenseTcsi TOYKOW nepeceyeHmns Kpyros pasHbix BbICOT -1 u 1I-Il Ha noBepxHocTn 3emnu.

MpuHUMN onpegeneHnss reorpauyeckoro Mecta AxXTbl NO HabnogeHusm ceetun. Npeanonoxmm, YTo
AXTa HaxoauTcss B Todke M ATnaHTMyeckoro okeaHa (puc. 97) M Ha MOPCKOM KapTe 3TO MeCTO
nzobpaxaetca B Touke M (puc. 98). OTBecHast NMMHUS B MECTE HaxOoXOEHUs1 sIXTbl UMEET HanpaBreHue
OM - Ha aAxTe ero MOXHO ykasaTb C MOMOLLbO OTBeca (rpysa, MOABELUEHHOTO Ha HWUTWU) WU
OTHOCUTENBHO HarnpaBfeHUs Ha rOpPU3OHT, TaK Kak MIOCKOCTb ropu3oHTa I Bcerga nepneHavkynsipHa
OTBECHOW NVHUK.
Mo onpeneneHuto reorpacmyeckmx koopamHat (CMm. rn. 6) BUOHO, YTO OHW W3MEHSAKTCHA BCINEACTBUE
N3MEHEHUSI HanpaBneHUss OTBECHOW NMHUWM NPU NEpPEMELLEHMM U3 OLHOrO MecTa Ha 3emne B Opyroe:
NMoCKOCTb MepuanaHa MecTa Bcerga NpOXOAWUT Yepe3 OCb BpalleHUs 3eMnvM M OTBECHYH JIMHUIO B

OaHHOM MecCTe, WNPOoTa yKa3bliBaeT yros l‘;p 0 MeXay NNOCKOCTbH 3KBATOpa U HanpasleHnem OTBECHOM
NTIMHWK, pJonroTa )‘-'IO onpependeTr norioxeHne wMepungnaHa Mecta OTHOCUTESNIbHO HadallbHOro

(FpuHBMYCKOrO) MepugmnaHa. NosTomy onst onpefeneHus reorpadmyeckoro Mecta AxTbl CTaTOUYHO HaWTu
HanpaBrieHne OTBECHOW IMHMM B MeCcTe HabnigeHUn OTHOCUTENBbHO HanpaBliEHUA Ha BHELUHWE
OpUEeHTUpBI, reorpadnyeckoe NosoXXeHne KOTOPbIX N3BECTHO.

Ecnn ¢ axtel HabnwogawTea ceetuna *1 1M *2, To MOXHO nonaraTb, YTO reorpaduyeckme Mecra 3Tux
CBETWI N3BECTHbI - B § 7.1 BbINO NOSCHEHO, YTO LUMPOTA TOYKM 51 TOXOECTBEHHA CKMOHEHUIo cBeTuna
*1 (I‘-D * = §1), a ee gonrota - rPUHBMYCKOMY HYacoBOMY Yriy cBena (»]*1 = trp) B NONyKPYyroBOM CYeTE;

arorMyHo MOXHO 3anucatb, YTO I{;:'*2 = ‘$2, A2 = trp. CKIMOHEHVS U TPUHBUYCKME YaCOBbIE YrIbl
CBETUIT NErko nonyyYntb Ha MOMEHT HabnogeHun us MAE unu gpyroro nocodusi aHanorMyHoro
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HasHadeHusa. CnegoBaTenbHO, reorpacbmquKvle MecTa CBeTun J'] n 52 MOXXHO paccmMaTpuBaTb B
KayecTBe "MasfKoB" U OTHOCUTENBHO HUX onpenennTtb MecTto AXTbl, eClin USMepuUTb PpacCToAHUA z1 wn z2.
Mogo6bHo HaBuUrayMoHHOMy onpegernieHnro Mecta dxXTbl MO pacCToAHMAM 00 ABYX MaAKOB,
acTpoHaBurauyMoHHoe MeCTO dXTbl NONyYUTCA B NepecedeHun [OBYyX Opr)KHOCTeVI, ONnUCaHHbIX

paguycamm z1 ©n z2 u”3 COOTBETCTBYWLIUX UM reorpaduyecknx MeCT CBeTun 0-1 " ’D-Z.
[BONCTBEHHOCTb peLUeHUs 3agayun nerkopaspelunma; paccTosgHMe Mexay BO3MOXHbIMU MecTamu M un
M1 o4yeHb Benuko, 1 cuncnumoe mecto C ykasblBaeT, 4YTO sixTa Obina B Todke M.
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130 10 80 70 s0 3 Jo 0 10 *® Puc. 98. Ha mopckoit kapTe Kpyrv

PaBHbIX BbICOT - CIT0XHbl€ KpUBbI€, X 3aMEHAIOT BbICOTHbIMU NTIMHNAMWU NONOXEHUA 1-1n 2-2.

PaccTosHus z1 1 z2 MOXHO NONy4YuUTb ABYMS MYTAMM, YYUTbIBAs, YTO fy4n OT CBETWM, Mpuxoasiime B
LeHTp 3eMnu 1 Ha sXTy, napannenbHbl. PacctosiHue z1 paBHO AnwvHe Ayrv, uaMmepsoLen yron z1 npu
ueHTpe 3emnu. Ho 3TOT yron paBeH yrny Mexay OTBECHOW nuHuen Mz n HanpasneHvem Ha CBETUNO

MD-1, MHaye roBopsi - 3€HNTHOMY PacCTOSIHWIO NMEepPBOro cBeTuna. AHanorMyHo paccTtosHue z2 paBHO
3EeHWTHOMY PacCTOSHUIO BTOPOro cBeTuna. HenocpeCcTBEHHOE M3MepeHMEe 3EHUTHBIX PaccTosHWi z1 m
Z2 MOXHO BbINOSNHUTL acTponabuen (cm. puc. 103), rae NONoOXeHWe OTBETHOW NUHWMM OonpegensieTcs ¢
NOMOLLIbHO oTBeca.
B mMopcknx ycrnoBusix namepeHusi 3eHUTHbLIX PacCTOSIHUIA acTponsidounen TpyaHbl U He Bcerga JOCTaTOvHO
TOYHbI. Jlyywnn pesynbtat gaeT NPUMEHEHME HaBUraUMOHHOTO CEKCTaHa, KOTOPbIM WM3MEPSIOT Yron
MeXay MNIOCKOCTbI0 FOpU30OHTa M HanpaBlieHMEM Ha CBETUIO, T.e. BbicOTy cBeTuna h. Mo u3BecTHoM
BbICOTE NEerko HamTu 3eHUTHoe pacctosaHue: z1 = 90° - h.

HeTpyaHo BuaeThb, 4To B M06OIN TOUKE OKPYKHOCTM paguyca z BbicOTa CBETUIA OAMHAKOBA, NO3TOMY ee
Ha3blBalOT KPYroM paBHbIX BbICOT. Kpyr paBHbIX BbLICOT HA MOPCKOWM KapTe OTNNYAETCs OT OKPYXKHOCTHU,
KpomMe TOro, B nojasnsitoliemM 6onblUMHCTBE clydaeB reorpaduyeckne Mecta CBETMI He MOoMeLLalTes
Ha nyTeBoW kapTe. [10STOMY HenocpefCTBEHHO KPYrM paBHbIX BbICOT pauycamu z1 n z2 He CTposT.
Hebonblune oTpeskn KpYroB paBHbIX BbICOT BOMM3M CUMCNMMOro Mecta nonaratT npsMbiMu 1-1 n 2-2
(pyc. 98); MX Ha3blBalOT BbICOTHLIMM JIMHUAMU MOJIOXKEHUS U CTPOSIT Ha MNyTEBbIX KapTax npu
acTpoHaBWraLMoHHbIX 06cepBaLmsiX.

Takum o6pa30M, ana actpoHaBuUraumMoHHOro onpeaeneHna mecrta Heo6xoauMo:
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e  13MEPUTb BbICOTbI (MM 3EHUTHbIE PACCTOSIHUSA) CBETUIT U COOTBETCTBYHOLLUME MM MOMEHTbI
BPEMEHU;

e  BblYMCNUTb KOOPAMHATLI reorpadnyeckux MecT CBETUIT HA MOMEHTbI UISMEPEHUIN BbICOT;

e  MOCTPOUTb BbICOTHbIE NIMHUW MNOMOXEHWS Ha NYTEBON KapTe;

e NPUBECTU 3TW NUHUM NONOXEHUS K OOQHOMY MeCTy HabnogeHun (ecnu AxTa B Xoae HabnogeHun
nepemellanacb) n HaitM obcepBOBaHHOE MECTO, a TakkKe paccumTaTb TOMHOE CydOBOE BpeMs
obcepBauuy;

e CpaBHUTb pe3ynbTaTbl CUYUCNEHMA U obcepBauun, MNPUHATb pPeELleHne O  NpuYMHax
0BHapy>XeHHOro cHoca SAXTbl C HAMEYEHHOro NyTU U HEOBXOOUMOWN KOPPEKTYpPe HaBUraLuMOHHOMN
NPOKNaaKu.

To4HOCTb OGCGpBaLI,I/IVI B NepByto o4epenb 3aBUCUT OT TOYHOCTU I/I3MepeHl/Il7I BbICOT, a TaKXKe TOYHOCTU UX
ncnpaeneHna nonpaBkamMn, KOMNEHCUPYHOLWMMKN NOrpelwHoOCTN CekCTaHa U BlnnAaHue BHELLHEN cpenbl.
Hago NMOMHMTbL, YTO BbICOTHAs JIMHUS MOJIOXKEHUS OYEeHb YyBCTBUTEJIbHA K MNOrpelHoOCTAM B BbICOTE
cBeTuna. Hanpmmep, NOrpeLlHoOCTb B BbICOTE Ha 1' paeT cMeLeHne NMMHNUKN NOSIOXEHUS OT BEepHOro mecta
AXTbl HA 1 Munto, T.€e. NOrpeLHOCTb BbICOTbI paBHa NMorpeLHoCT NMIMHUN NMOJTOXEHUA.

VlzmepeHMe U ucnpasneHune BbICOTbI cCBeTUna. Ons N3MepeHna BbICOTbl CBeTWJ1a CeKCTaH

yCTaHaBMMBalOT B BEPTUKANbHOWM MNIOCKOCTU, MPOXOASLLEN Yepes3 CBETUIO D-(pmc. 99). Manoe 3epkano
(2) n bonbwoe 3epkano (5) cekctaHa nepneHAMKYNsipHbI MNNOCKOCTU ero pambl (3). B pabouem
NOMOXEHNN CeKCTaH YyOepXuBaloT pykoaTkon (9), onupatowernca Ha nnaHky (8). HabniogeHwus
BbIMOSTHAOT C MOMOLLBI0O HOYHOW TPYObIl (7); ee none 3peHus nokasaHo cnpasa BHWU3Y MW OHEBHOM
TpyObI (6), MMetoLLen GonbLlee yBeENMYEHNE, HO MEHbLLIEE MNONe 3PEHNsT 1 NMepPeEBEPHYTOE n30bpaxeHue.
Jlyy ot npamosuanmoro B Tpyby ropmsoHTa [ HemocpeacTBEHHO nonagaeT B rnas3 Habnogatena O (B
HEeOOXOAMMbIX Cry4asiXx KOHTPACTHOCTb JIMHWM TOPWM3OHTa ynydwawT cBeTtodunbTpamu (1). Jlyy ot
cBeTuna a nonagaeT B 6onbluoe 3epKarno, KOTOPOE pa3BopayvBaloT NOABMKHOW JIMHEWKOW - anupagon
(10) B Takoe MomnoXxeHwe, Npu KOTOPOM Iyd OT CBETUNa NPovAeT K Manomy 3epkany u OT Hero - K rnasy
Habnogatensa. Takum nyTem JobuBaloTca MNPUOIMKEHHONO CBEeAEHWs M300pakeHWs ropu3oHTa U
OTPaXXeHHOro n3obpaxeHus ceeTuna B none 3peHus Tpybbl. OTNycTMB cTOnop anugagbl, BpalleHuem
bapabaHa To4Horo otcyeTta (12) goGuBalOTCA TOYHOMO COBMELLEHUA u3obpaxeHuss ceeTuna wu
rOpM3oHTa NpU BEPTUKANBHOM MOSTOXEHMUM paMbl cekcTaHa. OTcYeT BbICOThI MOMyYalT CYMMUPOBAHMEM
rpyboro otcyeTa no rpagycHon Lwkane nuMmba, HAHECEHHOro Ha pame, U TOYHOro oTcHeTa MO MUHYTHON

LwKane Ha bGapabaHe.
Houbto nonb3ytotcs ocseTutenem wkan (11). Mpu HabmogeHnsax ConHua mexgy 6onbwWumM 1 Manbim
3epkanamu ycTaHaBnmBawoT oauH n3 cBeToPMNbLTPOB (4).

Mpn nogroToBke K NnaBaHWO MPOBEPSIOT NapannenbHOCTb OCKM TPYObl MNOCKOCTU pamMbl CEKCTaHa (puc.
100, a) ¢ NOMOLLbIO YroNKOBbIX OUOMTPOB, BXOOSALWMX B KOMMMEKT CEKCTaHa, - UX CTaBAT Ha Numb u
HaBOAAT Ha yaaneHHbIn npeameTt. C NOMOLLBIO OTBEPTKM BpaLLAKT PEerynvpoBOYHbIE BUHTBI Ha Oonpase
CTOVKM TPpYObl 1 MPUBOAAT rOPU3OHTAsbHbIN CPe3 NpeaMeTa B cepeauHy nons 3peHus.
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Puc. 99. CekcTaH HaBUraumoHHbIN B TponuyeckoM ncnonHeHun (CHO-T).

Mpy NoArotoBke K MOPCKMM HabniofdeHWsIM MPOBEPSItOT C MOMOLLbI0 AWOMTPOB MeprneHanKYNsapHOCTb
GonbLioro 3epkarna nnockoctu pambl (puc. 100, 6), perynvpysi 3epkano BUHTOM, MMEILMMCS Ha ero
TbINbHOW CTOPOHE.
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Hesepuo 8 Bepuo

Puc. 100. MpoBepka CeKCcTaHa:
a - npoBepka napannenbHOCTM ONTMYeckon Tpybbl MO npegMeTy, pacnonoxeHHoMmy panee 50 m; 6 -
npoBepka MNeprneHauKynsapHOCT OonblIoro 3epkana; B - NpoBepka NeprneHAMKYNsipHOCTM Maroro
3epkana.

3aTeM HaBOOAT CEKCTaH Ha ydaneHHbl npegMeT M NPOBEPSIOT NepneHaMKYNAPHOCTL Maroro 3epkana
nnockoctn pambl (puc. 100, B): npu BpaweHun GapabaHa OKONO HyrNeBOro OTcYeTa OTpaKeHHoe
n3obpaxeHve npegMeTa OOMKHO MPOXOAWTb TOYHO Yepe3 npsiMoBuAMMOe ero u3obpaxeHue. [pu
HeobX0AMMOCTM MOMOXEHUE Manoro 3epkana UCNpaBnsoT BpalleHWEM BUHTA, PACMONOXEHHOrO Ha ero
TbINbHON CTOpOHe y BHELLUHero Kpasi onpasbl.
Mpu HabnogeHusx onpedenstoT MonpaBKy CeKcTaHa U M3MepPST BbICOThbl cBeTun. [Ong onpeaenexHus
nonpaeku yctaHaenueatoT oTcyeT 0° n HaBogaT TpyOy Ha yganeHHbIin npegmeT (6onee 1 mMunun) mnm
cBeTuno. CoBmeLLanT NPSAMOBMANMOE U OTPaXXeHHOe M3obpaxeH 3Toro npeameTa (cBeTuna) u untaoT
nonyumsLumnncs otcuet cekctaHa OCI. NonpaBky cekcTaHa Haxogdat no dopmy, i = 0° (360°) - OCi, oHa
MOXET ObITb MOMOXWTENBHON MNKU oTpuuaTtensHol. [Mpu pacctosHuM [0 ob6bekTa, Hag KOTOPbIM
n3MepsieTcsl BbiCOTa CBeTMNa, MeHee 1 MuNM MoONpaBKy CekcTaHa Bcerga onpeaensiT no 3Tomy
06beKTy.

BbicoTbl cBeTMNa M3mMepstoT B ABa 3Tana. Ha nepBom atane usobpaxeHue cBeTuna npuBoasit K IMHUK
ropusoHTa Afis 3TOro ycTaHaBnMBaktT oTtcyeT okono 0°, HaBogaT Tpyby Ha cBeTuno (npu paboTe C
ConHuem He criegyeT 3abbiBaTb YCTaHOBUTb CBETOMUIILTPLI) 3aTEM OMycKawT TPyOy K rOpU3OHTY U
OOHOBPEMEHHO MepeaBWKeHNeM anuaagbl B CTOPOHY OOnbLUMX OTCHETOB YNAEPXKUBAKOT OTpaKeHHoe
CBETUNO B norie 3peHust; rpybo coBMecTuB n3obpaxeHne CBeTUna C ropuM3OHTOM, OTMYyCKaloT CTOMop
anugagp!.

BTopoii aTtan - cOGCTBEHHO M3MEPEHUE BbICOTbI COCTOUT B TOM, YTOObI "MokaymMBaHnem" cekcTtaHa HarlTu
Takoe ero norioXxeHue, npu KOTopom BbicOTa ByaeT usMepeHa B BepTUKanbHOM nnockocTu (puc. 101).
Ons atoro Habniopatenb yaepxkvBaeT OonbllOoe 3epKkano HanpasBfeHHbIM Ha CBeTuro, a Tpyby
pemelwjaet no gyre |-l Hag ropusoHTOM ¥ JOOMBaETCs COBMELLEHUS CBETWUMa C rOPM3OHTOM B HUKHEN
Touke aTon Ayrn. CoBMELLEHUsS CBETUMA C TOPU3OHTM B XOAE NoKayMBaHWS CekcTaHa MOXHO A06UTbCs
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ABYMS MeToAamMu:
"mMeToaoM oxupaHua" npuxoda CBeTMNa Ha 3apaHee YCTAHOBIEHHbIA OTCYET CeKCTaHa: HEeCKONbKO
"nputonme" CBETWUSI0O Ha BOCTOYHOW YacTu Tropu3oHTa (Unu "MpunoaHsB" ero Hag 3anafgHoW 4YacTbio
ropu3oHTa), Habnogarenb Noka4YMBaeT CEKCTaH M BbDKMOAET Npuxoda CBETUNA B KacaHWe C rOpU30oHTOM;
"mMeTOOOM npuBegeHus" cBeTMMNa B XO4e MOKauMBaHUA Ha TFOPU3OHT NPU BpaLLEHUM OTCHETHOro
fbapabaHa - MeToq TpyaHee, NOSTOMY €ro NPMMEHSIIOT TONBbKO ANsl M3MEPEHUA MEANEHHO MEHSOLLMXCA

6nMamMepuanMoHanbHbIX BbICOT.
B o6oux meTopax rnmaBHbIM ABNsieTcs IMKCaLMs MOMEHTA KacaHUsA CBETUIIOM FOpPU3OHTa CTPOro B
HWKHeln Touke ayru |-I. Mpu namepeHusx BbicoT ComnHUa B KacaHMe C NMHUEN ropu3oHTa O0O6bIYHO

npuBOAAT ero HWXHWIA Kpa|7|, HO eClnn Kpad aAncka ConHua no MEeTeopOoJsIorM4eCKMmM yCcrioBmAamM OTHETIIMBO
He BUOHbI, TO AONYCTUMO U3MEPATb BbICOTY CepeainHbl COJTHEYHOIro ANCKa.

Pazmax

Humiuni kpan Coanua
3pe3na HA BOCTOKE BEUEDOM

"Toscw!”

i

T

Puc. 101. N3mepeHue BbICOTbI CBETUNa METOAOM
nokaunMBaHUS  CekcTaHa  OTHocuTemnbHO  nyuya, |Puc. 102. OueHka kayecTBa U3MEPEHUI BbICOT MO
NPUXOAsLLEro OT cBeTuna. nx HambonbLemy BbIGOPOYHOMY pa3maxy.

OBrnageHne UCKYCCTBOM M3MEPEHUS BbICOT Jyylle HauuMHaTb C YTPEHHUX MMM BeYEepHUX HabnwaeHun
ConHua no "metoay oxugaHus". N3MepsaTb BbICOTbI HAAO C MNOMOLLHWKOM, KOTOPbIA MO KOMaHae
HabnogaTtensa "ToBeb!" AoMmkKeH BHUMATENbHO CreguTh 3a nokasaHUsaMM YacoB, a no komaHae "Honb!" B
MOMEHT KacaHWsi CBETUIIOM rOpM30HTa 3anncbiBaTb MOMEHT MO Yacam (CeKyHAbl, 3aTEM MUHYTbI U Yachkl)
N MPOAUKTOBAHHLIN eMy OTCYET ceKcTaHa. [nsi CriaXuBaHWsi CriydalHbIX MOrPEeLUHOCTEN U3MEpPEHUs
BeOyT cepuer U3 NATUM BLICOT M BLIBOAAT CpefHue apudmeTudeckue pesynbTaTthl, KOTOpble TOYHEE
Oonee yem B OBa pasa OOHOrO M3 €OMHMYHBIX OTCYETOB BbICOTbI. Bo n3bexaHne npomMaxoB B KOHLE
CepM W3MEPEHUIA TMOMOLLUHMK MNPOBEPSIET MNPaBWUIIBHOCTbL MOCMEAHEero OTCYeTa Ha CekcTaHe, a
HabnogaTenb - NPaBUIbHOCTbL 3anMcy NokasaHum YacoB.

[nsi NpoBEPKN HaBLIKOB B U3MEPEHUSIX BLICOT HY)KHO M3MEPUTb CEPUID U3 OECATU BbICOT B TeyeHune 5
MUWH. 3aTem NOCTPOUTb Ha MUIIIMMETPOBON Bymare rpaduk M3MepeHHbIx BbicoT (puc. 102) B macwitabe
1 MM = 1c n 1 cm = 1. lpoBeasa ocpegHAOLWYO NUHUIO MO MOMYyYEHHbIM OTMETKaMm BbICOT, Hankaem
HanbomnbWnn pa3max WU3MEpPeHW Ha CYMMY MakCMMaribHbIX OTKITOHEHMM B OONbLUYI0 M MEHbLUYIO
CTOPOHY OT ocpeaHstowen. Ecrnv HanbonbLlnin pasmax BbICOT Npu HabnogeHusax ConHua He npesbilaeT
3' (mpu HabntogeHusax 3ee3n - 5'), To HaBbIKM HabngaTens yooBNeTBOPUTENbHbLI; Npu pasMaxe 2' oH
3acnyxmsaet xopoLuen OLIEHKN, npu pasmaxe MeHee 1 - OTNNYHOMN.
M3mepeHuns BbICOT NPy HEOBXOONMOCTU MOXET BbIMOSNHATL OAMH HabnogaTens ABYyMSA MeToAaMu:
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1) B MOMEHT KacaHusi CBETUITOM FOPM30HTa Ha4yaTb MbICIEHHbIV MOACYET TEKYLUMX CEKYHA: "HOMb - ogHa",
"Homnb - gBe", "HomMb - TpK" 1 T.4.; N0 CYeTy, Hanpumep, "NATL" 3aMeTUTb U 3anucaTb NoKa3aHMe 4Yacos,
oTOpocMB  OT  3TOrO nokasaHus 5  cekyHg, HanTK MOMEHT  U3MEpPEHMs BbICOThI;
2) B MOMEHT M3MEpPEHUs1 BbICOTb MYCTUTb B X0 CEKYHOOMEpP, a 3aTeEM OCTaHOBWUTb €ro Ha KakoM-TO
MOKasaHUM 4YacoB; BblUMTAHME OTCYETa CEKyHAOMepa M3 3TOro MnokasaHusi 4aeT MOMEHT U3MepeHust
BbICOTbI.

@ [loasecka *

Oreder 2

|
a i 7] G
Tpys Puc. 103. Actponabus - nNpocTEWWWNA WMHCTPYMEHT

ans n3MepeHuii BbICOT " 3€HUTHBbIX pPacTOAHUIA:
a - TeHeBoW MeToA HabnoaeHuii ConHua; 6 - rmasomepHblit MeTo HabnoaeHWIn 3Be3ayl.

B ymenbix pykax CekcTaH - HageXHbl N TOYHbIA MOPEXOAHbIA MHCTPYMEHT. C MeHbLUen TOYHOCTbIO U B
OTCYTCTBME Ka4yku BbicOTa (MM 3EHUTHOE PacCTOsHME) CBETUNAa MOXET ObITb M3MepeHa CaMOAerbHON
acTponsibMen, ycTpoMCTBO koTopon sicHo u3 puc. 103. TNpu HabnwaeHWsiX MIOCKOCTb acTponsadtum
COBMELLAIT C BEPTUKANbHOWM MMOCKO npoxofsiien vepe3 ceTtuno. Npu HabnogeHusax ComnHua (3ToT
MeTop npumeHsieTcsa B "Kpyisepdmkce") oTCHET BbICOThI BEAYT MO TEHM OT LUeHTpanbHoro wpudTa (puc.
103, a). Habnogas, HanpuMep, 3eHUTHbIE PacCTOSHWS 3Be3d, MPMEHST UX NPAMOe BM3upoBaHue (puc.
103, 6). PaboTaTtb ¢ acTponsibmen crnegyet ocCOGEeHHO TLaTenbHO, Tak Kak olwMbKa B oTcYeTe BbICOTbI
Ha 0,1° cmewaeT NUHUMIO NONOXEHUss Ha 6 MWUNb B CTOPOHY CBeTUNa WU Xe OT Hero.
Osaxapl B cyTkn BbicOTy ConHua MOXHO onpefensite 6e3 BCAKUX UHCTPYMEHTOB M AOMNOMAHUTENbHbIX
nonpaBoK: B MOMEHT Bocxoda (Habniogaemoro ¢ 6opTa AxThl) MM 3axoda BEPXHEro ero kpas, BbiCOTa
ueHTpa ConHua OT UCTMHHOIO ropmn3oHTa paBHa okoso - 53', a Npn BOCXOAE WK 3ax0Ae HWDKHEro Kpas -
21",

OTc4yeT BbLICOTHI MO CeKCTaHy OO0JDKeH ObITb ncnpasrieH onpep,eneHHoPl HabnogaTenem ﬂOHpaBKOVI in
MHCprMeHTaﬂbHOVI I'IOFIpaBKOl7I S, KOTopad BbI6VIpaeTCFI n3 3aBOACKOIo cbopmynﬂpa CeKCTaHa no
BeSIMYNHE OTCYETa BbICOTLI. B pes3ynbTaTte nomny4yaeTtcAa namepeHHasa BbICOTa CBETUNa h'. anee cnepnyet
BBECTU MnornpaBky 3a HaKrnoHeHne BMOMMOIO ropnu3oHTa, KoTopaa npu HabnaeHnsIX ¢ aXTbl Bbl6|/|paeTC$|

Ah, ). B

u3 npunoxexnus 4, x (a) n Bcerga BblMUTaAETCA U3 M3MEPEHHOW BbICOThI (0O03Ha4aeTcs
pesynbTaTe nomnydYaeTca BuUAMMAas BbICOTa cBeTuna ' £. M3 npunoxeHus 4, x (6) Bxogom no =&

nonyyaetcsa nonpaska P3a pedpakumo. Bbicota kpas ConHua ucnpaBnseTcsa MonpaBKkoi 3a
BENUUUHY ero nonyauameTpa, Kak ykasaHo Ha rpadwuke B npunoxeHuu 4, 8. B pesynbtate chopmynbl
ucnpasneHns BbICOTbl UMEIT BUA!

Ah, Ahy

onasee3g-h=octi*xs-
(72)

Ah, Ah

ana ConHua:h=octits- PR

Mpumep 11. A. HaBurayMoHHbIM CEKCTaHOM W3MepeHa BbiCOTa 3Be3fbl APKTYp: cCpeaHui oTcyeT
CcekcTaHa un3 cepumn HabnoaeHHblx oc = 40°42,7', oTcyeT cekcTaHa npu onpeaeneHum ero nonpasku OCi
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= 0°01,2', HCTpYMeHTarnbHas rnornpaeka cekcTaHa u3 dopmynspa no otcyeTy BbicoThl s = +0,3". BbicoTa
rnasa Habntogatens Hag ypoBHEM Mops € = 2,2 MeTpa. HanTu UCTUHHYIO BbICOTY cBeTuna h.

1. CpegHui oTcYeT CekcTaHa. oc 40°42,7
2. MNonpaeka cekcTaHa (nonHas). i*s -0,9
3. MIamepeHHas BbicoTa (3=112). h' 40°41,8'
4. HaknoHeHue ropnsoHTa 13 npun. 4, Xx (a) no BbiCcOoTe rnasa. ,-f_*‘-.fid -2,6
5. Bugumas BbicoTa 38€34bl Hag UCTUHHBLIM FOPU3OHTOM: 5=3-4., hB 40°39,2'
6. Pedbpakumsa us npunox. 4, x (6) ﬂhp -1,1
7. VictuHHag BeicoTa (7=5 - 6). h 40°38,1'

B. HaBuraumoHHbIM CEKCTaHOM M3mMepeHa BbicOTa HkHero kpas ConHua (cm. puc. 101): oc = 45°39,0',
OCi= 359°57,6', s = + 0,2'. BbicoTa rnasa e = 2,6 M. VIcTuHHas1 BbicoTa LeHTpa ConHua:

h=45°39,0'+2,4'+0,2'-2,8-0,8 + 16,1' = 45°53,9',

BblunMcneHms BbIMOMHEHbl BHavyane no nn. 1-7 npegplgywen cxembl, a 3atem (no puc. 147) no
KaneHgapHon gaTe HabnogeHun (Hanpumep, 15 mapTa ) BbibpaHa u ydTeHa BenudvMHa nonygmvamertpa
ConHua.

Mpumeyanue. MNpn HabnogeHUAX mManbiX BbICOT M HEOOXOAUMOCTU NOMYYUTb BbICOTY C MakCUMaribHO
BO3MOXHOW TOYHOCTbIO AOMOMHUTENBbHO MOXHO Y4eCTb MONpaBky 3a TeMnepaTtypy Bo3ayxa, 3a AaBrneHue
BO34yxa, 3a napannakc ConHua - cooTBeTcTByowme Tabnuubl nmetotca B BAC-58, MAE n MT-75. TNpun
HabnogeHusax actponabrnen HeobxoaMM ydeT TONbKO pedpakumnm Ha MarnbiX BbICOTaXx.

BbluncneHus koopauHaT reorpadmMyeckux MecT CBETUST Ha MOMEHTbI W3MEpPEeHUn BbICOT.
ApryMeHTOM [Ons BbIMMCMEHUA KoopauHaT reorpaduyeckMx MecT CcBeTun (unu, 4YTo TO Xe,
3KBaTOPManbHbIX KOOPAMHAT CBETUM) CRY>XMT BCceMupHoe BpemMs Trp. Cnocobbl nonyyeHus ero Ha sixte
no nokasaHuam 4acoB T ObinNy geTanbHO pacCMOTPEHbl B Npumepax 6 n 7. Hanbonee TOYHO CKNOHEHNS 1
rPYHBMYCKME YacoBble Yrnbl Mobbix cBeTun nony4yaT us MAE; npasuna v npuMmepbl 3TUX BblYUCNIEHUI
AetanbHO u3noxeHol B onucaHun MAE. B otcytctBue MAE 3skBaTopuarnbHble KoopauHaTtbl 3Be3d U
CorHua ¢ TOYHOCTbIO, BMOSIHE MNPUEMMEMON [ANs SAXTEHHOro nnaBaHUs, MOXHO MONyyYnTb U3
ACTPOHOMMYECKOrO KaneHaaps v NpunoxexHnn, 4, a, 4, 6 n 4, 4.

A. BbluncneHme CKNOHeHUA u FTPUHBUYCKOro 4acoBoro yrmna 3Be3abl. CKInoHeHne HaBuraumMoHHOM
3Be34bl BbI6MpaeTCFI M NpnBoAUTCA K CPOKY Habrto4eHWIA cornacHo NPUIOXEHUIO 4, a; OQHOBPEMEHHO CO

CKIMOHEeHWeM nony4yaeTcs 3Be3aHbIN Yron #* B cooTseTctBMM C dopmynon (63) ona nonyyeHus
FPMHBMYCKOrO 4acoBOro yrrna 3Be3fbl AOCTATOYHO 3BE3[HbIA Yron MpoCyMMUPOBaTb CO 3BE34HbIM
TPVHBUYCKMM BpEMEHEM, KOTOpOe Mpolle BCero nonyyaeTcs C MOMOLWb npunoxexua 4, 4. B
AanbHevieM noTpebyeTcs MeCTHbIN Yac yron 3Be3abl, OTCYMTaHHbIV OT MepuamnaHa CHMCIMMOro MecTa
axTbl (dpopmyna 56), n ero pacyeT yaoGHO BKMO B 3Ty Xe cxemy. [opsagok BblMUCI MOSICHAETCA
npumepamun 12 n 13.

B. BbluucrieHMe CKMOHEHUsi U MecTHoro 4acosoro yrna ConHua no ACTPOHOMMYECKOMY
KaneHgapto. B AcTpoHomuyeckoM KaneHaape Ha Trp = 04 KaxdoW OaThl roda [OalOTCs CKMOHEHWe

ConHua U ero uacoBoe u3aMmeHenueiy F Tamke YpaBHEHNE BpPEMEHM 'P Mpu Hanuuumn
MUKpOKanbKynsTopa HeoOpeMeHNTENBHO BbIMUCTIUTL CKITOHEHME 1 YacBol yron ConHua no cnegyowmum
dopmynam:

§=dp% £9 T
&0 (73)
L v o
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BbluncneHus no atum chopmynam NosiCHeHbI B npumepe 14.

Mpumep 12. 26 nronsa 1983 r. okono Tc = 21405m (Nec = 1W). Uamepunun BbICOTY 3Be3abl APKTYp B
MomeHT T = 21412m41c, nonpaska 4YacoB u = + 1400m37c. [Jonrota mecTta no cumcnenuo ~ic= 23°13,7'

W. Bbluncnutb MECTHbIN YyacoBou yron 7] CKINOHEHUEe 3Be3bl.

Pacuert i f*Ha CpOK HabnogeHUn B npuMeyaHnn kK npunox. 4, a. NonHas BblYNCNIEHUSA YacOBOro yrna

3Be3abl:

1. CynoBoe Bpems Hadana HabnoaeHui (NpubnumxeHHo). Tc g?m;
405m

2. Homep 4acoBoro nosca Ha sixte. Nec 1w

3. 'pyHBMYcKas gata v npubnux. Bpems. Trp ggq%gm

4. MoMeHT HabnogeHuin No Yyacam. T 1412m41c

5. Nonpaska YacoB OTHOCUTENbBHO Trp. u +1400m37¢c

6. To4yHOEe BCeMUPHOE BpEMS UBMEPEHNS. Trp 22413m18¢c

Zn.e(ljlﬂc:;moe 3Be3HOe Bpems Mo npunox. 4, 0. BXOAOM MO 3aJaHHOMY rody u a 278°28.8

8. MonpaBka ans TekyLlero roga u3 npunox. 4, 0 (ecnv aTo Heo6xo4MMO). §) 0,0

9. MNonpaBka Ha gaTy 13 npunox. 4, 0. B 24 38,5

10. MNMonpaBka 3a 224 13 Npurnox. 4, 0. r 330 54,2

11. MNMonpaska 3a 13m 13 npunox. 4, 0. a 3155

12. MNonpaska 3a 18c 13 npunox. 4, 0. e 4,5

13. l'puHBMYcKoe 3Be3gHoe BpeMsa (13=a+6+B+r+a+e, otbpocute 360°, ecrin 637°21,5'

HeobxoaMmo). tpY 277°21,5'

14. Jonrota mecTa cyncnumas. + ﬂﬂ:' 23°13, 7" W

15. MecTHoe 3Be3gHoe BpeM4 (15=13+14). tmY |254 07,8

16. 3Be3aHbIV yron us npunox. 4, a. ¥ 146 16,5

:1266?:;;;':? yacoBon yron 3Be3gbl (17=15 + 16, oTbpocutb 360°, ecru ™ 40°24,3' W

18. 360° - , ecnn >180° tm Ost

B n. 8 nonpaska BbiGUpaeTcs No TeKyleMy kaneHgapHomy rogdy; Hanpumep, B 1995 r. nonpaeka 6yget

&= 6,0' (3a 12 ner, unm 3 nepuvoaa, nocne 1983 r.).
TwaTtensHO MpoBepbTE: BLIMNOMHUB AENCTBMS COMMACHO YyKa3aHHOMY B CXeMe nopsaky, MoBTopute
BblYMCEHUSA B 06paTHOM HanpasneHumn (0T UICKOMOTO K 3a4aHHOMY).

Mpumep 13. Bbiumcnntb 3Be34HOE rPUHBUYCKOE BpeMs Mo ACTPOHOMUYECKOMY KarneHaapto Ha 26 unions
1981 r. Trp = 22413m18c.
M3 ActpoHomuyeckoro kanengaps 1981 r., monb 26, Trp = 0u:

So = toY = 20414m24c.

ZK] NpUnox. 4, 6 B rpagycHon mepe: to =303°36,0'
7K} NpUNox. 4, 0 3a 224: r = 330 54,2
3a 13m: a = 3 15,5
3a 18c: e = 4.5

3Be3gHoe rpuHBMYckoe Bpems trpY = 277°50,2'
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Mpumep 14. 15 mapta 1981 r. okono Tc = 13400m (Nec = 4 Ost) B MmomeHT T= 12456M31¢c uamepunu

BbicoTy ConHua. lNonpaeka 4acoB u = - 4401m02c. Jonrota mMecta no CUYUCIIEHMIO Ac = 45°14,9 Ost.
BbluncnnTb CKNOHEHMEe U MEeCTHBIN YacoBol yron ConHua no ACTPOHOMUYECKOMY KaneHaapto.

A. Pacuet aprymeHTa - BCEMUPHOIO BpeMEHMU.
1. MpnbnwmxeHHoe Tc, 1981 r. - MapT 15 = 13400m
2. YacoBon nosc Ha sixte Ne = 4 Ost

3. MpubnmxeHHoe Trp - MapT 15 = 09.00
4. MokasaHne Yyacos T = 12456m31¢c
5. MNonpaska yacoB u = -4401m02c
6. TouHoe BceMupHoe Bpems Trp = 8455m29c¢

MpumeyaHue. MNpoBepsiiTe cooTBETCTBME NPUBIMKEHHOTO 1 TOYHOrO Trp.

B. PacueT CKINOHEHUS.

7. YacoBoe n3MeHeHme CKNoHeHNa U3 ACTPOHOMMYECKOro KaneHgaps, Bxod no gate Trp: A ‘ﬁT = +59,2.
8. BcemupHoe Bpems B yacax n nx DecsATbIX oonsx: Trp = 8,92y.

9. MNepemeHa cknoHeHnsa 3a Trp (9 = 7 x 8, ¢ OKpyrneHMem o OecCATbIX AOMNEN MUHYTHI): A F= +8,8'.
10. TabnunyHoe CKNnoHeHwune (oo DecaTbIX ponen MUHYTbI): 51 = -2°15,4".
11. Cknonenme ConHua 11 = £10 £9): = -2°06,6' (loxHoe).

MpumeyaHue. B ACTpoHOMMYECKOM KaneHOgape CEBEPHOMY CKITOHEHWIO MPUCBOEH 3HAK + U HXKHOMY
CKIMOHEHUIO 3HaK - . 3HaK YacoBOro U3MEHEHWs1 B kaneHgape gaetca anrebpandecku: Hanpumep, 3Hak +
COOTBETCTBYET YMEHBLUEHWNIO OTPULATENbHOIO CKITOHEHUSI N YBEITMYEHUIO MOMNOXUTENBHOIO CKMOHEHUS.
BHumaTenbHO cnegute 3a ykasaHHbIMM B KaneHgape 3Hakamu. TuwatenbHO nepeBoguTe MUHYTbl U
CEeKyHAbl B JOMM Yaca npu BbIMNOMHEHUU n. 8, a 3aTem OyroBble CEKyHAbl U OYroBble MUHYTbI - BO BCEX
cnydvasix genexHuvem Ha 60.

B. Pacuert MECTHOro 4acoBoro yrna.
12. YpaBHeHue BpeMeHU Ha 3aflaHHY0 naty Trp: 'IPT + 9m06,5¢
13. YpaBHeHune BPEMEHM Ha cnenywoLyo aary: +8 49,5
14. N3meHeHve 3a CYTKM (14 = 13 - 12): A= -17,0
15. M3meHeHne 3a yac (15 = A 244): = - 0,708
16. N3meHeHne 3a Trp (16 = 15 X 8): ﬂ'a?: - 6,3
17. YpaBHeHne BpemeHM Ha MOMeHT Habnogenun ConHua (17 = +12 +16, go 1c): = +9m00c

18. ConHeyHoe BpeMsa HabnogeHun (18 = 6+ 17, n3 Trp anrebpandeckn BbibecTb ™ ): Trp = 8446m29¢
19. Ecnu Trp < 124, 10 npnbasutb 124; ecnu Trp > 124, To BbibecTb 124 (19 = 18 £ 124); trp= 20 46 29W

20. [lepeBectn trp B TrpagycHyilo Mepy no npunox. 4, 6: tp = 311°372" W
21. HonroTa mMecTa cuucnmmasi (BOCTOYHas (+): A= 45°14,9' Ost
22. MectHbin  vacoBom yron ConHua (22 = = 20 £+ 21): tm = 356°52,1" W

23. 360° - tw, ecnn tw > 180°: tm = 3°07,9' Ost/

MpumeyaHue. CrieguTe 3a NPaBUbHOCTBLIO yYeTa 3Haka ';:?M ero nsmeHeHus. TuwaTenbHO NpoBepanTe
apudpmMmeTndeckne eNCTBUS.
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Puc. 104. [Ilpu nwbom BbibOope pacyeTHON
cumcnumMon) Toukm C BbICOTHas! NMHUS NOMOXEHUS MPOXOAUT Yepe3 MEecTO SIXTbl B MOMEHT U3MepeHUs
BbICOTbI CBETUNA.

BbluncneHne anemMeHToB BbICOTHOW NIMHUM MOSIOXKEHUS U ee NpoKNnagka Ha Mopckon kapTe. Ha puc. 98
AaHa MopcKas nyTeBasl kapTa, OXBaTblBaloLLlas pavioH nepecevyeHnst KpyroB paBHbIX BbicoT | - I n Il - I
BOnm3un cuncnmnmoro mecta axtbl C (puc. 104). na onpegenexHua mecTa sxTbl M goctaToyHO Ha nyTeBon

KapTe NOCTPOUTb BbICOTHbIE NUHMM nonoxeHusa 1 - 1 n 2 - 2. Tak Kak reorpadumyeckme mecta cBeTun o

1 O2 HaxoOaTCA 3a pamKoOM NyTeBOW KapTbl, TO BbICOTHbIE NMHUW MNOMOXEHUA CTPOAT MO
BblUMCNSEMbIM 3apaHee KpaT4yalwmnM pacCTOSAHMAM OT CUMCIMMOrO MecTa OO SIMHWIA MONOXEHWs; 3Tu
KpaTyanwme paccTosiHus HasbiBalT "nepeHocammn” n obosHadvaloT n. MoxHo npeacTaBuTb cebe, YTO B
MOMEHT M3MEepeHUs BbICOTbI CBeTUNa 4yepes3 Touky C Tawkke NPOXOAWT KaKOW-TO KPYr paBHbIX BbICOT,
COOTBETCTBYIOLLMI BbICOTE CBETUNA hC B 3TON TOYKEe; NO3STOMY NepeHOC paBeH pa3HOCTW BbICOT CBETUNA
B Touke M (Ha nuHMM nonoxexms 1 - 1) n B Touke C B OOMH M TOT XK€ MOMEHT. BbicoTHasa nuHuA
NOMNOXEHWs!, ABNAACh KacaTernbHON K KPYry paBHbIX BbICOT, NEPNEHANKYNSpHa ero paguycy; kpatyavwee
pacctosHue ot Toukm C go nuHum nonoxeHns n = CK cooTBeTCTBYET HanpaBneHunto Ha reorpadguyeckoe
mMecto cBetuna m3 Toukm C. Ha OCHOBaHWM M3NOXEHHOro (OPMYNUPYIOTCS cheayllwme npasuna
NMOCTPOEHNS BLICOTHON NIMHUW NMOMOXEHUSA Ha KapTe:

- Ha MOMEHT HabntogeHun Tc No NpoKnagke Nony4atT KoopAUHATbLI CYUCIIMMOro MecTa SAXThl @ cun ~lc;

- MO U3BECTHbIM KOOpAMHATaM reorpaduyeckoro mecra cBeTuna g’ trp 1 cuncnumbIM KoOpAUHATaM
AXThI BbIMUCHAIOT CHUCTINMYIO BbICOTY hc " CUYNCITUMbIN asnumyT Ac cBeTuna;
- MO U3BECTHOW UCTUHHOW U CYMUCIMMOW BbICOTE CBETUMA BbIYUCIIAIOT NnepeHoc h = h - hc (¢ ero 3Hakom);

- M0 anemMeHTam n n Ac OT NPUHATON B pacdeTax Toukn C ( P c; »"lc) CTPOSAT NIMHWIO MOSIOXKEHWS: BHaYane
NpoknagbiBaloT JIMHUK CYUCIIMMOrO MereHra, 3ateM no OOKOBOW paMKe KapTbl M3MEPSIOT BEMUYMHY
nepeHoca (1' = 1 mune) n npoknagbiBaldT ero oTr Touykm C B CTOPOHY CBeTuna npu +n unu B
NPOTUBOMOSIOXHYK CTOPOHY MPU -N, Yepe3 NOoNy4YeHHYI0 TakuM obpa3om onpeaensoLLyo Touky K nuHmm
NONOXEHNs1 NePNEHANKYNAPHO NMMHMM NeNeHra NpoBOAAT NIMHUIO NONOXEHUs, Hanpumep 1 - 1.

Heobxoanmo TBepao yACHUTb cnenywuine CBOWCTBA BbICOTHOWN JIMHUN NONOXEHUS:

1. OHa MoxeT BbITb NoMyYyeHa U3MepeHeM BICOTHI MGOro HabnaaeMoro cBeTuna, kak yroaHo
pacnonoXXeHHOro Mo asuMyTy.
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2. Ee nomnoxeHue Ha MECTHOCTU He 3aBUCUT OT BblbOpa pacyeTHOW To4ukM C: oWnBKM CYMCIEHUS
MOBMUSIIOT HA BENMYUHY U HampaBlieHne nepeHoca, HO JNIMHUS MONOXKeHUs obsisaTensHo npoiaeT
yepes MecTo siXTbl M B MOMEHT U3MEPEHUS BbICOTbI.

3. BenuuuHa nepeHoca He MOXET ObITb GOorbLUe OWMOKN CHUCTIEHUS.

4, PaccTtosiHne oT MecTa sixTbl M 0o onpegensiolleit Toukn K Bcerga MeHbLue ownBKyM CYMCIIMMOro
mecta C, NoaToMy gaxke no OAHOW JIMHWUM MOSIOKEHUS] MOXHO YTOYHWUTL CYMCIIEHWE NEePEeHOCOM
€ro B onpenernsioLLy TOUKY.

5. Io6aa norpelHocTb B USMEPEHUN UMW BbIYUCTIEHNM BbICOTbI CBETMNA Bbi3blBAeT PaBHOBEMUKYIO
NOrPeLIHOCTb B BbICOTHOM MMHWK NOMOXEHWS.

I'IpaBl/lna BbIYMCIIEHMS UCTUHHOW BbLICOTbI CBETUMA U KoopauHat reorpacbmquKoro MecTa cBeTuna Obinmn

PacCMOTpPEHbLI BbilLLe. Ocraetce Hay4YnTbCA BbIMUCIATb BbICOTY CBeTWNa NO 3adaHHbIM LWIMPOTE Q:'C,

CKIOHEHMIO & 1 MECTHOMY YacoBoMy yriy tm = trp £ »lc. OTa 3agaua MoXeT GbiTb TOUHO pelleHa Ha
OKBM u no tabnuuam "BAC-58" (BbluncneHve asumyTa ceeTuna nsnoxeHo B § 7.4). MNpu He cnuwkom
BonbWNX MOrPELHOCTAX CYUCMEHUA Ans  MNPOKNagkn NUHWMA  MOMOXEHNS MOXHO MNONb30BaTbCA
WUCTUHHBIMW NEeneHraMmm CBeTUI, NOMyYeHHbIMU N3 X KOMMAACHbIX MENEHroB (M3MEepPeHUsIX cpasy xe nocne
HabnogeHun BbICOTHI Kaxxgoro csetuna).
Bbluncnenme BobicoThl cBetuna Ha JKBM npouwle BCero BbINOMHAETCA C UCMOMb30OBaHWEM paHee
BblUMCIIEHHOrO asnmyTa (cM. npumep 10).

Mpumep 15. BbluncnuTtb BbicoTy cBeTuna 13 anpens B OreiickoM Mope ANnsi CYUCIIMMOW TOYKM C

KoopAanHaTtamum It’-'!:'(: = 38°35,4'N; ~1c = 25°08,2' Ost Ha mMomeHT Tc = 15449m42c. Mo MAE Obino
BbluncreHo: ConHue = 8°55,6' W, tm = 52°06,4' W.

lMpogomkas cxemy BbluucneHns asumyTta (M3 npumepa 10) nocne BbinonHeHus n.11, nmeem:

OTBerT: BbICOTA cyncnumas hc = 34°49,4'.
MosicHeHus.

12. AprymeHtom  cnyxuT  An, Nony4YeHHbIN Ha 10-m  9Tane  pacyeta  asumyTa.
13. AprymeHTOM CRyxnT CKITOHEHMe, nony4yeHHoe Ha 4-m aTane.
14. AprymeHTOoMm CNyXuT YacoBou yron, NonyYeHHbIN Ha 2-m aTane.

15. BanucaTtb nNokasaHue nHAamkatopa nocne 14-ro atana, npeacrasnsowee cobort MCKOMYHO BbICOTY B
rpagycax n wux ponsx. [anee nepesectV OOnM rpagyca B AyroBble MUHYTbI C TOYHOCTbO go 0,1

B npumepe 15 peanusoBaHa opmyna cos hc = cosec A cos # sin tm, npurogHas B Tex crny4yasx, koraa
BbICOTa 3aBedOMO MNOoJIoXKUTerbHa (OTpI/ILl,aTeJ'IbeIe BbICOTbl MOryT BCTPETUTbCA NpU Ha6mop,evax
ConHua B HenocpeaCcTBEHHOW BrIM30CTU K TOPUSOHTY).

B npumepe 16 paccMOTpeHbl BbIYMCIEHNS BbICOTbI CBETUNA HO dhopmyne: ???, npurogHon Ans nobbix
BbICOT. B atom cnyyae asumyT Ha OKBM MOXHO He BbMMCRATb, MOMyyYas ero ¢ AO0CTaTOYHOW Ans
NOCTPOEHUS MMHUU NOMNOXEHNSA TOYHOCTbBIO, MOMNb3YACh M3MEPEHHBIMU NEeNeHraMn unn Homorpammon Ne
90199.

Mpumep 16. Bblumcnutb BbICOTY CBETUMNA AN 3afaHHbIX KoopAuHaT @ c, 5, tm, Hantn nepeHoc n un
MMc.
A. BbicoTa 3Be3abl ApkTyp 26 utonsa 1983 r. no ycnosuio npumepa 12.
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! l Oyucrnuins naxames IKBM coznacko uncmpyruvu no ee 3scniiyarnayguu
- Apeymenmoi ! Onepauuu Unduxamop

2[p-s9°00n] 20 [F] 60 3] 59 [5) 693933
3|(8=19 164N | 164 [+] 60 [+] 19 [=] [19,27333
4 |ty=40 243w | 243 [+] 60 a0 [=] 40405
5|f |59,33333 [ig ][®] 1,686426 |
6| & | 19,2733 (tg1[x] (@] [m]) [=] (D) [@] 1,686426
7 | tm| 40,405 (4] 0,761482
8| 8|19 27333 (] [#n] [=] (@]  [=—=]| 1351779
9| ¥ |5933333 (@] [un] [=] [@][arc] [sin] | 40.58195
10 (=]40 [=] s0 [=] 34,917

OtBeT: BbicoTa cuncnmumas hc = 40°34,9'. B npumepe 11. A umenu: h = 40°38,1'; nepeHoc n = +3,2". To
Homorpamme Ne 90199: UMc = 234°.
YkasaHue. Ha 6-m atane knaeuwa |(-)| BKNOYAETCA TOMBKO MPU CKIOHEHUWN PA3HOMMEHHOM C LUMPOTOW
MecTa (B ceBepHOM nonywapum 3eMnu - TOMbKO MPU KXHOM CKMOHeHuM ceeTuna). Obwmin nopsgok
BblYMCIIEHUI OblN NosicHeH B npumepax 10 n 15.

B. Beicota ConHua 15 mapta 1981 r. no Ycnosuio npumepa 14 ona aprymeHToB @ c =41°47,3'N, =

2°06,6'S, t = 3°07,9' Ost. HdeinctBys nocnegosatensHo no nn. 1 -10 "knasuwHoro anroputma”, nony4yaem
hc = 46°00,6'".
B npumepe 11. b umenu: h = 45°53,9'; nepeHoc n = h - hc = -6,7'; no Homorpamme UlMNc = 176°.

MpaBuna BbIYUCIIEHMSA BbICOT M a3MMyToB no Tabnuuam "BAC-58" n npumepbl faHbl B OMUCAHUM 3TUX
Tabnuu. MNpu pelweHnn 3agayn onpedeneHns MecTa AXTbl HACTOATENbHO PeKoMeHAyeTcs ynpolwaTtb
BblUMCIIEHNS NO 3TMM Tabnuuam C NOMOLbI0 "MeToAda MepeMelleHVst CHMCIMMOro mecta": LwuvpoTa
cuMcnmMmasi okpyrpyrnseTca Ao 6nwkanwero uenoro rpagyca, a npy BbIYMCNIEHUN MECTHOIO 4acoBOro
yrna nocne nonyyeHust ero B Kpyroeom cyete (n. 17 B npumepe 12 unu n. 22 B npumMmepe 12) okpyrnsioT
pes3ynbTaTt 4O uenoro Gnvxanwero rpagyca.

Hanpuwmep:

17. tm = 40°24,3'W
18. tn = 40° w
19. A= tn - tm = -24,3
22. tm = 356°52,1'W
23. tn = 357° w
24. A= th - tm = + 7.9
25. tn = 3°Ost

Bbluncnenna hc; Ac BeAyT C OKPYrneHHbIMWU Takum nytem BeniM4nHamun WnNpoThbl M 4acoBOro yrna un C
3afaHHbIM cKroHeHneMm. [locne pacyeTa nepeHoca KaxAaykw JMHUKIO NOJNIOXEeHUA npoknaabiBaloT U3
CBO€ero nepemMelleHHOro Mmecta: OHO pacnonaraeTca Ha napannenu uenoro rpagayca WwmnpoTbl B yaaneHnn

OT cuMcCrUMOro MepuamaHa ~lHa BenuuuHy pasHoctu ponror £ .= tn - tm (npu atom - A A,

npoknagbIBatoT K 3anagy, a +£ .1 - k BocToky). MpuUMep Npoknagk1 oT NepeMeLLeHHbIX MECT NoKasaH Ha
puc. 108 pgnss  cnyyas onpedeneHnss Mecta Mo TPeM  BbICOTHbIM  JIMHWSIM  MOJIOXKEHWS.
Bo3ane nNponoxeHHo Ha KapTe BbICOTHON NIMHUM MOMNOXEHUA AOMKHO GbiTh HAMMCaHO Cyd0BOE BPEMS, B
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MOMEHT KOTOPOro $IXTa Haxogunacb Ha HeW. OTOT MOMEHT Tc nonyvaetcs npubGaBneHnem c¢
Heob6xoOMMbIM 3HAKOM HoMepa 4acoBoro nosica NeC K TOYHOMY BCEMUPHOMY BPEMEHU W3MepeHust
BbiCOTbl Trp. Hanpumep, npu HabntogeHusIX BbICOTbI 3Be3abl APKTYp (CM. npumep 12) NUHUSA NONOXeHUs!

nonyyeHa Ha MOMEHT:
Tc = 22413m18c - 14 = 21413m
B npumepe 14 nUHUSA NonoXeHu ConHuy nonyyeHa Ha MOMEHT:

Tc = 8u55M29c + 44y = 12456Mm

NogroTonks K HEGAKAAHMHAM

1 Mpoeprkm  ooKeTaNE OnpansncHsa W S3COE
Onpeaenerss |= 07 — og; uru,t T =T
r 2 Hansipeeme nuieaT by o monent aBneoacimi T!.
- st
ec, N I S N RS
3 L™ W R TFD-Tcp+
BAC-58, MT-75 § {
P e A e 2 6 | mamage: trpud u
{no zobxogmmacTH)
7 C npownagra l
L ,35'5
: et he g tett Moy
1 -
* JKBM; BAC-58; MT-75
10] g | b=t tegdin)
n=h-h ¢ &
- =
- Ao o it
| _
Mpornagsa
st
= + n0
TorTRtNS [0z

Puc. 105. CTpykTypHO-(hOpMyribHasi cxema nonyy4eHust BbICOTHOM NIMHUM NOSTOXEHUS.

OpraHusauusa 1 nocregoBaTenbHOCTb paboThl ANs NONYYEHUS BLICOTHOW JIMHUW MOSIOXEHUSA NMOKa3aHbl
Ha puc. 105. CopgepxaHne 3TanoB paboTbl ObINO pacCMOTPEHO B [AaHHOW [flaBe BbILIE.
JInHua nonoxeHusa no BbicoTe MonsapHou. VamepuB BbicoTy [NonsipHon (cm. puc. 87 n 94), nerko
onpefenuTb WMPOTY MecTa AXThl. [na 9Toro cnegyet ucnpaBuTb HAabNIOAEHHYHO BbICOTY HEOOXOAUMBIMM
nonpaekamu, BblYUCNUTL 3BE3AHOE Bpems HabnwogeHun tmY n no Hemy m3 tabnuy, "lmpoTta no BeicoTe
MonspHon", umeembix B MAE, BbibpaTb nonpaBku Ans nepexoga OT WCTMHHOW BbICOTHI 3Be3dbl K

0o6cepBOBaHHON WIMPOTE MecTa @ 0. JlnHnen nonoxeHus 3gecb sABnseTcs obcepBoOBaHHasA napannenb
Po.

B otcytcTtBre MAE 3Ty 3agady pellatoT NpubAvmKeHHO:
P o=h-©0°- Fcos(tmy + &%), (74)
roe t514 b koopauHaTbl lNMongpHon m3 npunoxeHus 4, a. [Ona rpyboro OpMeHTUPOBAHUS MOXHO

nNpuHATL yaanenune MNonspHon oT CeBepHOro nonca Mvpa paBHbIM A=51" Torga npu pacnonoXxeHum

£Kaccuonen Ha HeGocBode, NOKa3aHHOM Ha puc. 87, nony4uTcs IIFJ0 = h - 51'. MNpu HaxoxaeHun <
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Kaccuoneun Hag Toukon ceBepa u Hke [onspHOM nosyymTca P 0 = h + 51'. B cny4asax, nokasaHHbIX Ha

puc. 94, HenocpeaCTBEHHO P 0=h.

JInHna nonoxeHusa no nonyaeHHon BbicoTe ConHua (cMm. puc. 93). Beluncnue MOMEHT HacTynneHus
nonyaHs No Cy4oBOMY BpeMeHMu (CM. npunoxeHue 4, g, npumep b), HayHWTE N3MepATb Cepuio BbICOT
ConHua npumepHo 3a 5-10m go nonyaHs. NpogomkanTte naMepeH1s 4o Tex Nop, Noka BbICOTbl HE HAYHYT
SIBHO yMeHblUaTbcs. Bbibepute n3 3anncaHHou cepun BbICOT HAaMbBONbLUNIA OTCYET, UCNIPaBbTE, KakK Mbl
roBOpMnM paHblle, - NOMYyYUTCs UCTUHHAA MepuamoHanbHas BbicoTa ConHua Hs. O6cepBoBaHHYHO
LIMPOTY MecTa HabnoaeHnn HaxoadaTt no hopmyne:

P0=(90°-Hs) £ # (75)

roe cesepHoe ckrnoHeHne ConHua npubaBnseTcs, a lKHOe - BbluMTaeTcs; ckroHeHue ConHua Ha
MOMEHT nonygHa nonydatT u3 MAE wnum AcTpoHOMMYEcKOro kaneHgaps, a npv npubnumkeHHOM
n3MepeHun BblCOTbl acTponabuen - n3 NpunoxeHus 4, a.

— Y
. -"jl iy

”?’w@?ch 106. OOHa BbICOTHAsA NMHUSA MOMOXeHus OaeT
LiEHHY0 HaBI/IFaLI,I/IOHHy}O nHdopMaLmio cnocobecTeyeT 6e3aBapunHOMY NnaBaHuIo.

OpueHTMpOBaHWe NO OAHOW BbICOTHOM JIMHMU MONOXEHUA. [1py HanMyum OJHOW BbICOTHOM JIMHUM
NOMOXEHUST CYUCTIEHNE YTOYHSIIOT NMEPEHOCOM Er0 B ONPEAENSIOLLYI0 TOYKY NMHUM nonoxeHusa K (cMm. puc.
104). MNpn namepeHnsx HaBUraLMOHHbIM CEKCTAaHOM B CpeaHUX YCMNOBUSAX MOrpeLHOCTb BICOTHOM NIUHUK
NONOXeHNs1 peako NpeBbIaeT 2-3 MUK, NO3TOMY €€ UCNONb30BaHUE ANsi KOPPEKTYPbI CHUCNEHNS AXTbl
4YacTo JaeT xopoLlmn pedynbTtat. OCHOBHbIE BapyaHTbl 3TOW KOPPEKTYPbI NokasaHbl Ha puc. 106:

1. HaGniogas cBeTMro NO HampasneHuio Nyt (MM B MPOTMBOMOMOXHOM HanpasfeHum),
YTOYHUM NPONAEHOE paccTosHUe.

2. Habniogas ceeTnno no nenexry unm 270°, yTouHUMm JONroTy MecTa.

3. Habnopgasa ceetuno no nenexry 180 unu 0°, yTOYHUM LIMPOTY SXThI.

4. Habnogas cBeTuno no neprneHauKynsapy K HanpaBneHuto NyTh, MOXeM MPOBEPUTb - He
BEeAET N HaLl NyTb K OMNACHOCTW MMM K onacHomy cbnus ¢ 6eperom?

5. TMpubnmwkascb kK He3HakoMomy Gepery, ¢ noMmowpo BbicOTHOM JIMHUN noxeHus MoXxHO
onosHaTtb 6eperoBbie OpUEHTUPLI (FOpbl U T. M.).

OnpepeneHve MecTa siXTbl MO ABYM U 6onee BbICOTHbLIM JIMHUMAM NonoXxeHusi. B cymepku npwm
HabnIoOEeHUAX MHTEepBanbl MEXAY U3MEPEHMAMM UX BbICOT 00bIMHO cocTaBnalT 5-10M, HO MOryT GbITh U
Oonblue; oHEM Hag ropmM3oHTOM 4alle Bcero Habnwogaetca Tonbko ConHue, U gns nonyvyeHus BTOpOW
NVNHUM NOMNOXEHNST MPUXOAUTCA BbbKMAaTh 2-3 Yaca nocrie nepBbiXx HAbNgeHU (NOka HanpaBfieHne Ha
ConHue He usmeHuntcsa Ha 40-50°). Mpn paccMoTpeHun npuHLMNa acTpoHaBUraLUMOHHOIO onpeaeneHns
AaxTbl (cM. puc. 97 n 98) Mbl NpeHebperny ee NepeMeLLeHNEM B MHTEPBANe BPpEMEHN MEXAY N3MEPEHNEM
BbICOTbI NEPBOro U BTOPOro CBETUM, HO TeNepb y4TeM ee ABMKEHNE.
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Macwteh aonnei

Puc. 107. [Ons HagexHoro KoOHTpons cumucnenus [Puc. 108. "3agaua Tpex BbICOT" OaeT TOYHYH U
HeoOX0OMMO WMETb He MeHee [ABYX JIMHUIA |[HagexHy obcepBaumio (noka3aHa Mpoknagka Ha
nonoXeHws, T. €. pewnTb "3agadvy ABYX BbICOT" [MOpPCKOW kapTe npu pabore no  meTody
(nokasaHa npoknagka Ha nucte Gymarn) nepemeLLeHHbIX MeCT)

Ha puc. 107 nokasaHbl ABe BbICOTHblE NNHMM NOMNOXEHUH; NPEArnofoXMM, YTO Ha MEPBOM U3 HUX AXTa
Obina B MOMeHT Tc = 21417m 1 Ha BTOpOM - B MOMeHT Tc = 21457m. AxTa cnegosana no HanpasfeHuio
My = 70° co ckopocTbio 4 y3. YTOObl MOMy4YMTb MECTO SAXTbl Ha MOCMEeAHMIN MOMEHT HabnaeHWN,
AOCTaTOYHO OT N0BOW TOYUKM NEPBON NMHUM NOMOXKEHWSA NPOSIOXWUTL HanpaBneHne NyTM U CMeCcTUTb ee
napannensHo camon cebe Ha BENMWYMHY NNaBaHusa Mexay HabnogeHusmu BbicoT S=V(T2-T1), B HaweM
npuMepe - Ha BennuuHy S = 8/60 (57m - 17m) = 2,7 munu. ObcepBoBaHHOe MecTo OyaeT B Tovke M
nepeceyeHnss BTOPOW U NepBON NPUBEAEHHbIX NIMHUI MOMOXeHWs. BbinonHeHHOe AeNCTBME HasbiBaloT
"npuBeAeHMEM K OQHOMY MecTy HabnroaeHun" (MHorga roBopsiT - "K OOHOMY 3€HUTY"), ero e MOXHO
BbIMONHWUTL BBEAEHNEM MOMNPaBKN B MEPEHOC N 3a ABUXEHWE SXTbl:

Ao =VIT, -T ) cos KV, (76)

roe KY - kypcoBow yron ceeTtuna; 3Hak ( + ) y nonpasku fn O6ynet npu KY<90° nwoboro 6Gopra.
B BAC-58 n MT-75 nmeeTca Tabnuua, gatollasi CKOpoCTb U3MEHEHWST BbICOTbI CBETUNA U3-3a OBUXKEHUSI

A A
axTbl No aprymentam V u KY; Torma hn = AT, - T) . CpaBHuTENbHO Heborbluas CKopoCTb
OBWKEHWS SAXTbl MO3BOMSIET MOMb30BaTbCA W3MNOXEHbIM CMOCOOOM npvBedeHVUs K OOHOMY MeECTy
HabnoaeHun npu MHTepBanax BpPEMEHU no 3 - 4 Yacos.
Mpy HeobxoaMMOCTM MPOKNAAKY BbICOTHBLIX FNIMHUI MOSIOXKEHUI MOXHO BbINOMHUTL HA MUIIIMMETPOBOWA
Oymare ecnv npegBapuTenbHO NOCTPOUTL MacliTab ans otcyeTa WUpOT U JoNroT (nokasad Ha puc. 107
BHM3Y CMneBa); MO HAaKMOHHOW JIMHUM OTCYUTLIBAKT BENNYUHLI NMEPEHOCOB W Pa3HOCTU LUMPOT (OHa
COOTBETCTBYET OOKOBOM paMKe KapTbl), HA MO HWXHEN pamke - pasHocTu gonroT. upoTty n ponroty

Fi .
O6CGpBOBaHHOFO MecCTa HaxogAaT, npuaaB nonpaBku o n .ﬁ. )‘-'IO K KoopAnMHaTaM TOYKWU, NPpUHATON AnA
BbIYMCIEHUS SNEMEHTOB NIMHUIN NOSTOXKEHUS:

@y = ;iﬁ%;iu=ﬁcimu (77)
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Mo atum koopamHatam ob6CcepBOBaHHOE MECTO HaHOCAT Ha KapTy, obosHauvaiwT Bpemsi obcepsauuu
(MOMEHT, K KOTOPOMY MPWUBENM BCE NMHMM MOJIOXKEHWNS), CPaBHMBAKOT 0OCEPBOBAHHOE W CUMCIIUMOE
MecTO ans NPUHATUS peLueHus o} panbHenwem OBWXEHUMN SXThI.
[nsa Gonbluel TOYHOCTU U HadeXHOCTN obcepBaLUn pekoMeHOyeTCsl MpU BO3MOXHOCTU ONpeaensitbCs
no BbicOTaM Tpex cBeTwun. [lpoknagka TpexX BbICOTHbIX JIMHUIA MOMOXEHUs Ha KapTe (Mo meToay
nepeMeLLieHMs CYUCITMMOro MecTa C aHanNMTUYEeCKUM NpUBEAEHNEM K OAHOMY MECTY HabntodeHN BbICOT)
nokasaHa Ha puc. 108. B nepeceveHnmn Tpex NMHUI NONOXEHNS Yallle Bcero obpasyeTcs TpeyronbHUK Kak
cneacTBme MorpeLwHocTen HabniogeHnn U Bbl4MCNEHUN; 06cepBOBaHHOE MECTO MPUHUMAKOT B "LEHTpe
TSHXKECTU" 9TOro TPEeyroribHUKa - Bcerga BHYTPU Hero.

O6wwme pekomeHAaauuu Mo acTPoOHaBUraLUMOHHOMY OPMEHTUPOBAHUIO Ha sXTe. Ycnex paboTbl B
MOpe BO MHOIOM 3aBWUCUT OT MOArOTOBKW K MraBaHuio: nogbopa v npoBepkn NOCOBUN U MOPEXOAHbIX
WHCTPYMEHTOB, TPEHUPOBKW B ONpedeneHun MnonpaBoOK WHCTPYMEHTOB W B M3MEPEHUSAX BbICOT,
npenBapuTENbHOM OLEHKM acTPOHaBUIraLMOHHOW OOCTAaHOBKM B HAMEYEHHOM panoHE U B HAMEYEHHbLIN
CpoK nnasaHus.
"CnyXeHne CTUXMAM He Tepnut CcyeTbl", MNO3TOMY HYXHO 3abnaroBpeMeHHO nnaHvpoBaTb
acTpoHaBWrauuoHHble HabnogeHns n obpabatbiBaTe MX MO 3apaHee COCTaBMEHHBbIM BblYUCITMTENbHBIM
cxemam, nNpuy4nTb cebs KOHTponMpoBaTb HabnogeHne n BbluncneHne. KauectBo acTpOHaBUIaLMOHHbIX
obcepBauuii 3aBUCUT Npexae BCero OoT TOYHOCTU U3MEPEHUss M UCMpaBeHNs BbICOT CBETUII, NO3TOMY
BaXXHO HabnwpaTtb 3Be3dbl B paHHME CyMepku npu Haubonee 4YeTKO BUOMMOM T[OPMU3OHTE.
Mpu obcepBaumn Mo ABYM 3Be34aM BbIFOAHO MMETb Pa3HOCTb asuMyTOB (Yron nepeceyveHvs NUHUN
nonoxeHus) okono 60-70°, HexxenaTtenbHoO 6e3 ocobon HeobXoAMMOCTV MMETb Pa3HOCTb a3MMYTOB ABYX
ceetun 6onee 120°. Mo HabniogeHuax Tpex u Gonee CBETUI XOPOLLO, YTOObI OHM BbINK CUMMETPUYHO
pacnonoXeHbl MO BCEMY FOPU3OHTY NPUMEPHO Ha OAMHAKOBBIX BbICOTAxX (4N Tpex 3Be3f - C Pa3HOCTbIO
asnmyToB B 120° mexay cocegHVMu CBeTUNamm).

B OHeBHOe Bpems Hago CTPEMUTBCA MOMYYMTb ABE JNUHWMM nonoxeHus no ConHuy € KpaTyanwiumm
WHTEPBanoM BpEMEHN MeXay HMMU, HO MpU YCIIOBMM YTO Pa3HOCTb NEPBOro M BTOPOro asnumytos ConHua
okono 40° - 50° (B kpariHeM cny4vae - He meHee 30°). [1orpelHOCTN CUYNCTIEHUS B MHTEpBarne Mexay
HabnIOEHNAMMN BbICOT NMOMTHOCTBIO BXOAAT B NOrpeLlHOCTb obcepBauum - niobas obcepsauns yctpaHsaeT
TONbKO Ty MOMPELUHOCTb CYUCIEHUs, KoTopas Gbina B MOMEHT HabnoaeHu nepBon BbICOThI. [IHemM npu
BO3MOXHOCTM Hago coBmecTHO Habmogate ConHue wu JlyHy, ecnm y Bac wumeetca MAE.
Mpu cobniogeHun Bcex npaBwun acTpOHaBUrauMoHHble oBcepBauuu - HagexXHoe CPedcTBO KOHTPOns
cuucnexusa. Hukoroa He Hago noanpaeBnsATb MO [oragke UNM MO HaWTUIO pes3ynbTaTbl obcepBauuni,
noaesepratb MX COMHEHUIO TOMbKO M3-3a OOMbLUMX PacXOXOEHWN C pe3ynbTaTamMu CHUCIEHUSA MyTU:
COMHUTENbHbIE pe3ynbTaTbhl HAOMAEHUA MOTYT ObITb ONPOBEPTrHYTHI TOSIBKO HOBbLIMWU HABMNOAEHUAMN.
HapexHocTb obcepBaunii 3HAYUTENBHO MOBLILLAETCS, €CNU HAOMIOAEHUST U BbIYUCIIEHUS HE3ABUCUMO U
O[IHOBPEMEHHO BbINOMHAT aBa yenoseka.
Ecnun noroga OGnaronpusitHa, TO B TeyeHue CyTOK obecrnednmBaloT 4YeTblpe acTpOHaBUraLMOHHbIE
obcepBauun: No 3Be3gaM B YTPEHHUE CYMepKW, BapuaHTbl "yTpo - nongeHb" n "nongeHb - Bedvep" no
ConHuy, no 3Be3gam B BeyepHue cymepku. [onyTHO ¢ onpegeneHnem MecTa, a Takke QHEM U HOYbIO MO
Mepe HeobxoaMMOCTM NPOM3BOAAT onpeaerneHne NonpaekM KoMmnaca.
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8 Inasa 8. l'mpgpomeTeoponorus Ha sixTe.

Ycnex MopcKoro nraBaHusi, 0COOEHHO Ha NapyCHOM CYyAHEe, B 3HAYUTENbHOW CTerneHW 3aBUCUT OT
noroapl, T.e. OT COCTOSIHUS aTMOC(epbl Y 3€MHOW MOBEPXHOCTU B AaHHbIA MOMEHT U Ha JaHHOM MecCTe.
SABneHVs Npupoabl, cosaatoLme norogy Ha Mope, paccCMaTpyBaloT ABE CMEXHble HayKu: METEOPOIIOorus,
usyyaiollasl 3eMHyl0 atMocdepy M npovcxodswme B Hell usuyeckne SIBNEHUS U MPOLECCHI, U
OoKeaHomorvsl, Mccrnegywwas, B 4acTHOCTM, ¢u3myeckue CBOWCTBA BOAHOW cpedbl (rvapocdepbl).
K OCHOBHbIM METEOPOOrMYECKNM 3IEMEHTaM aTMocdepbl, onpeaensiowmm ee gpuanyeckoe coCcTosiHMe
M npouecchl, NPOUCXOAsLME B HEW, OTHOCATCS: aTMOcepHoe AdaBneHune, TemrepaTtypa W BraXHOCTb
BOo3adyxa, obnayHocTb, Ocagku, BUOMMOCTb M BeTep. B okeaHomnormu anemeHTamu, Tak WUNM MHade
BMMSIOLLMMM Ha COCTOSIHME MOorodbl, CYMTalOTCS TakMe TMOpPOSIorMYeckue SIBrEeHWsl, Kak BOJTHEHWE,
MOPCKME TeYeHusl (B TOM YMCe U NPUNMBHO-OTIIMBHbLIE), TEMNepaTypa, CONEHOCTb U MMOTHOCTL BOAbI.
B oTnnume ot obLiei rmapomMeTeoposiornm, KoTopasi 3aHUMaeTCsl U3y4eHNeM NepeyncrieHHbIX 3N1eMEHTOB
N MX B3aMMOAEWCTBUS, HaBUrauMOHHas rMapoMeTeopornorus HocuT Gonee y3kuii xapaktep. Ee 3agava -
nMomMoyb MopennaBaTento pasbupatbcsl B MMAPOMETEeOoposiorMyeckoin o6CTaHOBKE, YMETb ee
aHanuanpoBaTtb, MNpPaBUIbHO, MO WHCTPYMEHTanbHbIM W BU3yasrbHbIM HabMOAEeHWsSIM  OLEeHMBaTb
COCTOSIH/E Mnorodbl Ha Gnuxaiiluee Bpemsi W, UCMOnb3ys oduuManbHble NPOrHo3bl Mo paguo, YMeTb
onpeaenaTb OXUAaeMyto NnoroAy no MecTHbIM NpusHaKam.

8.1 AtmocdepHoe foaBneHue.

OCHOBHbIM 311IEMEHTOM MPU NMPOrHO3MPOBAHUN MOTOAbl B MOPE MOXHO CHMTaTb aTMOCHEPHOE AaBneHue.
CTtapuHHasi Mopckasi NOroBopka JOBOJSIbHO ANIMTENbHO roBOPUT 06 3TOM:

Ecnu bapomempa cmpernku nadeHue
Tpebyem 8 Mope B8HUMAaHbS u 60eHus,
To wmypmaH moeada nuwb CrMoKOUHO 3acHem,

Koeda oH ebicoko u Keepxy udem.

dusnyeckas CyLHOCTb aTMOCHEPHOrO AaBfieHMs - 3TO Bec cTon6a Bo3gyxa OT BepXHeW rpaHuubl
aTmocdepbl A0 3eMHOW (BOAHOM) NOBEpPXHOCTU. [MNOTHOCTb BO3Adyxa MOCTOSIHHO MEHsieTcA OT
konebaHui TemMnepaTypbl 1 BNAXHOCTW U OT AABMEHNs BEPXHUX CMoeB atMocdepbl Ha HkHue. BmecTe
C W3MEeHeHMeM MNOTHOCTM  BO3dyxa MEHseTca €ero BeC W aTMocdepHoe  AaBsrieHue.
HopmanbHbIM aTtMocepHbIM AaBneHneM NPUHATO cYnTaTb Maccy pTYTHOro ctonba BeicoTon 760 MM Ha
nnowaan 1 cM2, Haxoaswencs Ha ypoBHe Muposoro okeaHa (ypoBHe mopsi), npu Temnepatype 0°C n Ha
wmnpoTte MecTa 45°,
B npaktuke meTeoponorMyeckux HabnwgeHun aTmocgepHoe AaBreHue M3MepseTcss MUNNMMeTpamu
pTyTHOro ctonba, unu munnubapamu (mbap). CneumanbHble Tabnuubl ANs nepesBoda eavHUL
aTtMocgepHoro OaBneHus nmMmetoTcs B "MopexogHbIx Tabnmuax" (MT-75).
Ons n3amepeHus OaBreHWst B CyOOBbIX YCIOBUSIX MPUMEHSIIOT ABa npubopa - GapomeTp-aHepoug u
Oaporpad.

Lkana aHepouga (pvc. 109) rpagynpoBaHa B MUNNIMMETPax pPTyTHOro ctonba, a B nocrnegHue rogpl - B
rektonackansx (rf1a) (no mexagyHapogHom cucteme eguHuy, (CU) ctaHgapTHoe atmocdepHoe aaBrneHve
coctaensieT 1013,247 rMa = 1013,247 mbap = 760 mMm pT. CT.). Ha axTe aHepova OOMKEH XPaHUTLCH B
FOPV3OHTAaITbHOM MOSIOXKEHUN.

MNMokasaHusi aHepoua CHUMalOT, He BblHMMasi ero u3 dyTnapa, U UCMPaBMsOT UX TPeMsi nornpaBkamu,
KOTOpble HaxoaAT B nacnopTe npudopa:

1. TMonpaBka LwwKarkbl - N0 BENUYMHE OaBIEHNUS.

2. [lMonpaBka Ha Temnepatypy npubopa nonydaeTcsas npyv YMHOXEHWW TeMnepaTypHOro
koadhcpmumeHTa "c" Ha TemnepaTypy npubopa "t" no popmyne d =c - t.

3. [HobaBo4yHasi nonpaBka - Ha MexaHU4YecKoe COCTOSIHME MPYXWHbI aHepouaa u 6apokopobkn. 3Ta
nonpaBKa AOO0JKHa MMETb AaTy onpenerieHna B nacrnopTe.
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Puc. 1009. Bapomemp-aHepoud: |Puc. 110. bapozpagh Ne4.
1 - npyxuHa; 2 - aHepougHas kopobka; 3 - TepmomeTp-aTTawe; 4 -
oTcyeT 778,5 mm.

Ona ynobctBa onpeaeneHvs nonpaeBku Ha TemnepaTtypy npubopa B aHepowus BKIOYEH MOMYKPYribin
"TepMoMeTp-aTTawe". Tak Kak MonpaBKM aHepouaa MOTryT BpeMS OT BPEMEHW U3MEHSATbCH, TO nepeq
BbIXOL4OM B nnaeaHve ero HeobxoamMmMo NpoOBEPUT.
Baporpacd - npubop, BegyLimMin HeNpepbIBHYIO 3anvMcCb aTMOCKEPHOro AaBfeHuMs Ha crneumnanbHON
OymaxHon neHte - 6aporpamme (puc. 110). OH yaobeH Tem, 4YTO MO3BOMSET CyAuMTb 00 M3MEHEHWUU
aTMOC(epHOro [faBrfieHMsi BO BPEMEHW, WKW, Kak roBopAT, O OGapomeTpuyeckom (Oapuyeckon)
TeHpeHuun. bapabaH, Ha koTopbI HageBaeTcs BaporpaMmma, MMeeT YacoBOW MEXaHW3M C 3aBOAOM, Npw
KOTOPOM fleHTa coBepLuaeT NorHbIN 060poT B TeveHue Hegenn. baporpamma umeet ceTky, Ha KOTOPON
HaHeCeHbl MO rOPU3OHTaNM BPEMEHHbLIE MHTEpBanbl - Yacbl M CYTKW, @ MO BepTUKanu - aBlneHue B
mMunnubapax.

MeHs0T neHTy pa3 B Hegent. MNpu atom Ha obopoTe HOBoW GaporpamMmbl HEOOXOAMMO 3anucbiBaTb
AaTty, Bpemsl Hayana 3anucu (C TOYHOCTbI0O A0 MWHYTbI) U KoopauHaThl AXTbl. Havano 3anncu JosmkHO
TOYHO COOTBETCTBOBATb MOMEHTY 3anucu Mno cygoBbiM 4Yacam. B 3To xe Bpemsi 3aBOAAT 4acoOBOW
MexaHn3m baporpada. Jepxatb 6aporpad MOXHO Ha OTAENbHOM MOMOYKE UMK MPAMO Ha LUTYPMaHCKOM
ctone. B oboux criyyasix npubop HYXHO CTpaxoBaTb OT NaJeHus NpWU KpeHe Unu Ha BonHeHun. CTaBuTb
Oaporpacp cregyeT Ha amMOpTU3MpPYHOLWY0  MNPOKMagky (MOPOMOH  wunu  rybyatylo  pesuHy).
BapomeTpuyeckyto TeHaeHumo (puc. 111) onpegensailoT Mo XapakTepy KpvMBOW Ha Gaporpamme, Kak
npaswuno, 3a NocrnegHue Tpu yaca.
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Puc. 111. lpumepsi bapuyeckux meHOeHuuU.
KpuBasi BbINyKNOCTbI0 BBEPX: MpWU NageHUWM [aBreHUst - 3HauMTenbHoe yxydlleHnue noroapl (1), npu
MOBLILLEHWN - K ynydweHuo norofbl (4). KpuBasi BbINYKNOCTbO BHWU3: MPW NafeHUW AaBreHus -
ocnabneHve BeTpa, HEKOTOPOE yry4lleHne noroabl (3); NPy NOBLILLEHUM - MOXET YCUNUTLCS BeTep (2)

B cyTouHOM xoge aTMocdepHOro gaBneHus umeetcs ABa Makcumyma - okono 10 m 22 yacoB u aBa
MUHUMYMa - OKOono 4 n 16 Yyacos.
MokasaHnsi 6apomMeTpa 0ObIYHO 3anUChIBAOT B Cy40OBOW XXypHan Npyu CMeHe BaxT, a NpU HeyCTONYMBOWN
noroge - He pexe 4yem 4depe3 2 yaca. B nocrnegHem cnydae gaBneHve Hago Habnwogatb yaiwe v npu
pes3koMm N3MeHeHnK ero nageHus 3anuckb penaetcs cpasy xe.
Ha cnpaBo4YHbIX WM CUMHOMNTUYECKUX KapTax TOYKM C OOUHAKOBbIM aTMOCKEPHbIM [aBlEHUEM
COeQMWHEHbI CMOWHLIMU NNUHUAMU - M3obapamMu. Bce HaHeceHHble Ha kapTy mM3obapbl COCTaBMAT
6apuyeckoe none faHHOro parvioHa. OTaenbHble yyYacTku GapuyecKkoro nonsi, OTNNYaKrLMecs CBOEWN
KOHdpUrypaumuem u TUNMYHOW pasHOCTbIO OABMEHUN, Ha3biBalOT 6apUYecKuMMmn cuctemMamm - obnactamu
C 3aMKHYTbIMW WM HE3aMKHYTbIMU M300apamMu, C MOBbLIWEHHBIM UMW MOHWXEHHBIM aTMOCHEPHbIM
JaBreHnemM.

PasnuyatoT gBe 3amMkHyTble (OCHOBHbIE) Gapnyeckme cucTeMbl:

e UMKIMOH (Bapuyeckun MUHUMYM) - OOMacTb, OrpaHMYeHHasi KOHLEHTPUYECKU 3aMKHYTbIMU
n3obapamu, gaBneHne B KOTOPOW MOHMXaeTcs OoT nepudepun K LEHTpy, rae Habniogaercs
camoe HM3Koe AaBreHue (B ymepeHHbIX WwnpoTtax - 990-1005 mbap);

e AHTUUMKIOH (Dapuyeckum Makcumym) - o00nacTb, Takke oOrpaHudeHHas wusobapamu, HO
OTNMYalLLascs oT LMKIIOHa TEM, YTO BbICOKOE aTMOC(EPHOE AABMEHNE B LIEHTPE aHTMLUUKIOHA
yMeHbLUIaeTCs K ero nepudepun.

HesamkHyTble n3obapbl cknagbiBatoTcsl B Tpu 6apuyeckne CUCTEMbI:
e noXO6WHa - 06nacTb HU3KOro AaBreHus, oTxodsALas OT LMKIIoHa;
e rpebeHb - 061acTb BLICOKOrO AaBMEHMUs!, 0TX04sLWAst OT aHTULMKIIOHA;

e cepanoBMHa - Gapuyeckasi cucTemMa, pacnornoXeHHasi KpeCTooGpasHO Mexay COCeaHVMU ABYMS
LMKIMOHAMU 1 ABYMSI @aHTULIMKIOHAMM.

8.2 TemnepaTtypa Bo3fgyxa.

TemnepaTypa BO3AdyXa B HWKHUX CIosiXx aTMoccepbl CKnadblBaeTcsl B OCHOBHOM M3 TemnepaTtypbl
noAcTunatroLen NoOBEPXHOCTU - 3EMNN UMM BOAbl, NOMy4Yalollet OCHOBHYI 4acTb TEMNSIOBON SHeprumn
conHua. Tenno Npu3emHbIX CIIOEB BO34yXa BEPXHUM nepeaaeTcs ABYMS NyTAMM:
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. HenocpeaCTBeHHbIM BepTUKalibHbIM CMelnBaHMeM TensbiIX HWXHUX CloeB C BEpPXHMMU B
pe3ynbTate KOHBEKUUU, T.e. Korga Tennbin BO34yX NoAHMMaEeTCA BBepX, a Sonee xonogHbin
BO3OyX BEpXHUX WU CcoceaHnx CrioeB 3aMeHAeT ero. Hag MOpEM KOHBEKUUA Bcerga
ycunmBaeTCd HO4YblO, NMpPpU HE3HAYUTEJIbHOM U3MEeHEHUN TemMmnepaTtypbl BOObl U bonee cCuUnbHOM
oxXnaxgeHun BepxXHUxX crnoes BoO3ayxa,

. BMXp606pa3HbIM, T.e. TypsyﬂeHTHblM, GGCHOPFI,D,O‘-IHbIM aBmxeHnem BO3OYyLWHbIX Macc,
nepeHocALnX TenOo B CaMbIX pa3finyHbIX HanpaBrieHUAX.

Temnepatypa BO3gyxa 3aBUCUT U OT cocToaHMs norofpl. [Mpu cnnowHon obnayHocTu nepenagbl
TeMnepaTypbl 3Ha4YMTENBHO MeHbLLE, YeM Npu icHoMm Hebe. Bo Bpemsa aoxasa n nocne Hero temnepaTypa
MOXeT NOHMXaTbCS.
HakoHeu, 3aBucuT Temnepatypa Bo3dyxa W OT LIMPOTbl MECTHOCTU: B TPOMUKax Tennee, 4Yem B
YMEPEHHbBIX MUITN BbICOKMX LUMPOTAaXx.

Mpn  HabniogeHun  3a  TemnepaTypod  pasnuyaldT ee  CYTOYHbIN " rogoBon  xon.
B cnoptuBHOM MoOpennaBaHUM MpakTUyeckoe 3HayeHne WMeEeT CYTOYHbIN Xo4 T.e. W3MEHeHue
TemnepaTypbl B TEH4EHNE CYTOK B onpeaeneHHoM panoHe. OBblYHO CYyTOYHLIV X0 TeMnepaTypbl BO3gyxa
Hag MOpeM [OoCTUraeT MMHUMyMa 4yepe3 2-3 4aca Mocne BOCXO4a COnHua, a Makcumyma - K 15-16
yacam. Takon CYTOYHbIN XO4 XapaKTePEH NuLb ANs YCTONYMBOM XopoLlen norogbl. Hapywaetcs oH npu
TennoobMeHHbIX npoLeccax B atMocdepe, HanpMMep Npy CMeHe TensbiX BO3AYLIHbIX MACC XONOAHBIMMU.
B Takmx cnyvasx HoyHasi TemnepaTypa MOXeT OKka3aTbCsl Bbille AHEBHOMN.

CytoyHas amnnutyga TemMnepaTtypbl Bo3gyxa - pas3HOCTb MEXAy CaMOW BbICOKOW M CaMOW HU3KOW
TemnepaTypow 3a CyTKM 3aBUCUT Takke OT 06favyHOCTU, NPWU KOTOPOW OHA YMEHbLUAETCS, U OT BpEMEHU
roga. B OTKpbITbIX MOPSX U OKeaHax CyTouyHasi amnnuTyga coctaenset okono 1,0-1,5°C, a B 3aKpbITbIX
Mopsix MoXeT gocturatb 10-15°C. Bce aT0 HEO6XOAMMO y4YnUTbIBATh, TaK Kak XapakTtep CYyTOYHOro xoga
UMeeT MNpsiMOe OTHOLIEHWe K noroge. Tak, HapyleHue NpaBWbHOrO CYTOYHOTO XO4a Temnepartypbl
npeaBeLLaeT yxygleHue norodbl, a Npu pPe3koM MOHWXKEHUU OHEBHOW TemnepaTtypbl MOCre HeHacTbs
MOXHO >XAaTb YMyylleHWs norodpl. YXyglleHue mnorogbl MOXET HAcTynuTb M Mpu  MNOBbILLIEHUU
TeMnepaTypbl K Bevepy.

8.3 BnaxHocTb Bo3ayxa, 0651a4HOCTb, OCaaKu.

NcTouHukom Bnaru B BO3gyxe ABMSETCS BoAa, UCNApSIOLWascs ¢ NOACTUNAOWEN NOBEPXHOCTN OKeaHoB,
MOpeWn, 03ep, pek, BoAOXpaHWNWLW,. 3Ta BNara HaxoAuMTca B aTMocdepe B TPEX COCTOSAHUAX:
rasoobpasHom - B BUAe napa, XvMAKOM - B BUAE pasHOW BeNW4YMHbl Kanenb v TBEpOOM - B BuAe CHera,
rpaga n apyrux neasHblx obpasoBaHuii. MockonbKy BOAsIHOM Map - cocTaBHas yacTb aTMocdepbl, OH
CYyLLLeCTBEHHO BnuaeT Ha BCE aTMocdepHble npouecchl.
BnaxHocTb Bo3ayxa onpefenseTca Hanuynem B HEM BOASIHOTO napa, W 3aBUCUT OHa OT KONnuyecTBa ero
Maccbl, B METEOPONIOrMN Y4MTbiBalOT ABa BuAa BNaXHOCTW: abBCOMIOTHYH, BbIPAKEHHYH Maccoun
BOASAHOrO nNapa, cogepxaiierocs B eamHuue obbema Bo3ayxa (Kr/m3), 1 OTHOCUTENbLHYHO, BbIPaXXEHHYIO
OTHOLWeHneM abCoMNTHON BRAXKHOCTU K ee MakCumarnbHOMY 3HayeHuIo Npu gaHHon Temnepartype. [pu
100% OTHOCUTENbBHOM BRAXHOCTM B BO34yXe MOXET MNPOM3ONTUM KOHOEHCAuMs BOASHbIX NapoB C
BbiNnageHuem BoAbl. Temnepartypa, npu KOTOPOM 3TO CnyvyaeTcs, Ha3biBaeTCs TOYKOW pOChI.

HarnsgHbin npyUMmep KWOKoro M TBEpPOOro COCTOsIHMA Briarm B atmMocdepe - obrnaka, cocTosiue u3
Menbyanwmnx Kanenek BoAbl, KPUCTaNMMKOB Nbda unn nx cmecu. Heobxogumoe ycnosne obpasoBaHus
06nakoB - HacblWeHe BOASHbLIX MApOB OO COCTOSIHUS KOHAeHcauuu (npeBpalleHne napa B BO4Y) unm
cybnumaumm (NpeBpalleHve napa B fegsHble KpUCTamnmbl, MUHYS XUOKYI da3sy) U MNOHWXKEeHUEe
TemrnepaTypbl Bo3ayxa [0 Kputuyeckon. Kpome Toro, B BO3ayxe AOMKHbI HAXOAUTLCA Tak Ha3blBaemble
aapa KoHgeHcaumm (nny cybnumanmm). OCHOBHas mMacca sgep KOHOEHcauMn COCTOUT M3 YacTuL, Conu,
nonasLnx B aTMOcdepy M3 UCNapsOLWMXCa BOOHOW Nbinv 1 OpbI3r BO BPeEMS LUTOPMOB. B3BelleHHble B
BO3[yXE YacTulbl CONMM NEpPeHOCATCS BO3QYLIHbIMW MOTOKaMW OO0 BCTPEYM C BOOSHLIMU KanesfbKamu.
Anpamm koHOEeHcaUMn MoryT ObiTb U MUKPOCKOMUYECKNE YacTULbl MbIMN U AbIMOOOPa3yoLLMX BELLECTB.
MepeoxnaxaeHHble Kanenbky ¢ siAep KOHOEeHcauuu, 3amep3atolime Mnpu HU3KMX Temnepartypax, MoryTt
cybrnmmumpoBaTtbcs 7 obpasoBbiBaTh negsHble KpUCTanmuku.
B ocHoBY knaccudumkaumm obnayHbix CTPYKTYP B3SiTbl TATUHCKME CIOBA, XapakTepu3syoLmMe Ux BHELLHWNA
Bua: ctpagyc (stratus) - crom, kymyntoc (cumulus) - kyva, umppyc (cirrus) - nepo, anbTyc (altus) -
BbICOKMI, onakyc (opakus) - nnOTHbIA, HUMOYC (nimbus)- goxab, TpaHcnouupyc (translu-cidus) -
npoceeuunBaroLwmi, ppaktyc (fractus) - pasopaHHbIn, xymmnuc (humilis) - HU3KUR.
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Knaccudvkauus BoIrnaguT crnegyowmm obpasom:
|. Obnaka HUXHero sipyca.

1. Cnouctble obnaka (ctpatyc - St) - Bbicota 0,05-0,5 km. CnnowHOW, OAHOPOAHLIN, CepbIn,
Hu3koHaBucawLwmn nokpos. OB6bIMHO [alOT MopocswmMe ocagkn. B oTaenbHbIX cnyyasx Moryt
npocTnpaTbcs o BUANMOTO ropusoHTa.
2. Cnoucto-Ky4yeBble (CTpaTokyMynioc - Sc) - BbicoTa HwkHero kpasa 0,3-1,5 km. CnnowHown
BOMHUCTOOOpPAsHbIN Cepbii NOKPOB, MepeMexaroLmMncs BonHamm 1 6onee CBETMbIMU NPOMEXYTKaMu
Mexay Humu (Sc opacus). Beiwe 0,6 km ob6pasytoTca CnoucTo-KyyeBble npocBeynBatoime obnaka (Sc

translucidus) ceporo uBeTa c npoceeTamu, MoryT hasaTb MOpPOCb.
3. Cnoucrto-goxpaeBblie (HUMboctpaTtyc - Ns) - Bbicota 0,1-1,0 kM. [loxoxu Ha cnoucTble, HO UMEKT
bornee TEMHbIV uBerT. ConpoBoxpgatoTcst 06NOXHBIMM ocagKkamu.

4. PazopBaHHO-cnouncTtble (ppakTo-cTpaTyc - FS) - CMnbHO N30pBaHHbIE CMOUCTbIE C MPOCBETAMM.
Il. O6naka BepTUKanbLHOro pa3BuUTHUS.

5. KyuyeBble obnaka (kymynioc - Cu) - Beicota ot 0,3 go 1,5 km. benble Ky4yn C cepbiM MIOCKUM
ocHoBaHMeM un 6enbiMu KyyeobpasHbiMM BepwmHamu. K HMM OTHOCATCHA KyyeBble obraka XopoLuen
norogpl (kymynexymunuc - Cu hum), pasopBaHHO-KydYeBble ((PPaKTOKy-mymc - Fa cu) n MoLHble
KyyeBble (kymynioc KoHrectyc - Cu cong). 3Tu ob6naka ocagkoB He pawoT (puc. 112).
6. KyueBo-goxpaessble (KymyneHnmbyc - Cb) - BepwumHamMu 4OCTUraloT BbICOThI NepucTbix obnakos (6-10
KM), NOXOAAT Ha ropbl Unu BbiCOkne 6awHu. TemMHOoe OCHOBaHWe neXxuT Ha BbicoTe okomo 0,5 km.
BepLuHbl gpko-6enble, COCTOAT U3 neasHbIX KpucTanukoB. BepxHsas yacTb obnaka obblYHO pa3mbiTa B
CTOBPOHbI, MMeeT BWA HakoBanbHW. OTu obnaka HeCyT CWMbHble NWBHEBblE OCaAkW, rpo3bl, rpag,
conposoxaatoTcs wksanamm (puc. 113).

lll. O6naka cpegHero sipyca.

7. BblcoKkoky4eBble (anbToKymymnioc - Ac) - obpasyloTca Ha BbicOTe 2-6 KM, MMET BMA CBETMbIX
CMOWUCTO-KY4eBbIX MNpOCBeYMBalOWMX 0b6nakoB B codYeTaHMM C  napannenbHbIMW  MoNocamMm
NnacTMHoobpasHbIX U XMOMNbeBbIX 0Opa3oBaHWUi, NapannenbHbiX rPsSd, ocagkoB He gawT (puc. 114).
8. BbicokocnoucTtble (anbTocTpaTyc - As) - obpasyloTcsa Ha BbicoTe 3-5 KM B BMAE MeneHbl CBEeTMo-
ceporo wnuM cuHeBatoro LuBeTa. MoryT ObiTb NpOCBEYMBAKOLMMUCA W MNMOTHbIE, CO34alowue
NacMypHOCTb.

Bce obGnaka cpegHero gdpyca wu“MerT CMelaHHYH CTPYKTypy U3 CMeCu Kanenek C neadaHbiMu
Kpuctanmnamvu. Ocagku, BbinagatoLwme n3 H1UX neTom, NOBEPXHOCTU 3eMJIN HE OOCTUTatoT.

Puc. 112. KyueBble ob6naka|Puc. 113. KydeBo-goxaesoe |Puc. 114. BbicokokyyeBble
XopoLlen noroasbl. obnako ("HakoBanbHs"). obnaka ("6apalukmn").
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IV. O6bnaka BepxHero sipyca.

> J'l'y ‘.g/‘
. - = ’ / . .
:‘:,;f,,r,”‘:,:i}’ ;,,:x-’»"ffl;"”‘ . . _2|9. Nepuctble (uuppyc - Ci) - nerkue, BOMNOKHUCTO-HUTEBUIHO
,;.f?“‘:"’ffd e 0 P dopmMbl B BMAe Oenbix OTAENbHbIX BOJIOKOH, MHOrga "KorotkoB" (pwuc.
T 2y e |115).

Puc. 115. lNMepucTble obnaka.

10. MepucTo-KyyeBble (LMppokymynoc - Cc) - menkue "Gapalukn”,
WHOT4a MOXoXue Ha pbiOblo Yewyto. MoryT HabnogaTbcsl BMecTe ¢
nepucTbiMun obnakamu.
11. Nepwmcro-cnouctble (uuppocTtpatyc - Cs) - ToHkas Genecas
npos3payHas nerneHa, Ha )OHe KOTOPOW BOKPYr COMHLA WAWU MyHbl
MOXeT obpasoBaTbCsl Opeon U3 LBETHbIX KomneL, Tak Ha3blBaeMble
Kpyrm rano. 3T N MNoxXoxue sBreHusa - adpekT npenomneHus wm
OTPaXeHusl cBeTa B NeAsHbIX KpUCTannuKax, U3 KOTOPbIX U COCTOAT
nepucTble obnaka.

O6naka BepxHero spyca HaxogaTcs Ha BbicoTe 6-10 Kkm.
KoHaeHcaT aTtmoccepHOro BOASHOro napa, BbinagaroLwuin n3 obnakos
unu obpasyrLmiics Ha NOBEPXHOCTU 3eMINS U HAa3eMHbIX NpeagmeTax,
HasblBaeTcs aTMocepHbIMU ocagkamu, KoTopble MoryT ObiTb
XUOKUMU (OOXAb, MOPOCb; Ha 3emne - poca) U TBepAbIMU (CHer,
CHeXHasl Kpyna, rpag; Ha 3emrie - UHeW, U3MopOo3b, ronones).

Mo cBoeMy xapakTepy BbinagatoLime ocagkm MoryT GbiTb:

JINBHEBbLIMM - BHE3aMHbIMU M ObICTPOTEYHbIMM BbINAAEHUAMMN OOXAS, CHEra, Kpynbl Unu rpaga
13 Ky4eBO-A0XAEBbLIX 06/1akoB 0ObIMHO BECHOW U NETOM;

OGNOXHbLIMU - MNPOAOCIPKUTENBHBLIA M PaBHOMEPHbLIA [O0XOb WM CHer, BbiNagawowun u3
BbICOKOCMONCTLIX MMM CMOUCTO-AOXAEBbIX OO6MakoB NpyM MacMypHOM Mnoroge u Ha GonbLuon
nnowaan; B yMEpPEHHbIX LUMPOTax NpeobnagaloT OCEHbIO N 3MMOW;

MopocAWwMMN (MOPOCb) - MernbyanllMe Kanernbku BoAbl, HE OCTaBMSKLIME criefa Ha BOJAE;
BbINaAalT M3 HU3KMX CIIOUCTbIX 0OMaKoB UMM U3 ryCTOro TyMaHa; Yalle Bcero 6biBatoT OCEHbIHO0.

CkonneHne MMUKPOCKOMUYECKUX Kanenek BoAbl B HWXKHMX Crosix atMocdepbl, Npu  KOTOPbIX
ropu3oHTanbHas BUOAMMOCTb COCTaBMNSIET MEHee MONyMunu, HasbiBaloT TymMaHom. OOpasyloTcs TymaHbl
npu BbICOKON OTHOCUTEmNbHOW (okoro 100%) BNaXkHOCTU U B NPUCYTCTBMM B BO3ayxe SAep KOHAeHcauuu.
Mo npuymMHam, ux BbI3bIBAKOLIUM, TYMaHbl AeNSTCA Ha:

paguMauMoHHble, BO3HMKAKWOLWME HaA Cylwew B MpegyTpeHHUe 4acbl M3-3a notepu Tenna
NoACTMMaoLLEN NMOBEPXHOCTbIO.
C noBbllieHNEM AOHEBHOW TemmnepaTtypbl ObiCTpo pacceuBarTcs. [Ona mopennaeaTensi Takue
TyMaHbl, Nexalyue HM3KO Haf 3emriei (No3eMHbIe), onacHbl TEM, YTO, MOSIBMAACH Ha Nnobepexbe,
MOryT 3aKpblBaTb NnaByyme u 6eperoBble 3HaAKM HaBUraUMOHHOIO orpaxaeHus. Mpu aTom moryT
OblTb BUOWMbI BbICOKO PACMONIOXEHHbIE BEPXHWE 4YacTW 30aHUN, MaskoB, OPYrux GeperoBbix
npeameToB. Hag mMopem pagvalMOoHHbIE TyMaHbl MOSIBIISAKOTCA TOSMIbKO B BbICOKMX LLUMPOTaX Mpu
OONbLLOK OTHOCUTENBLHOW BIIAXXHOCTU BO34YXa;

aABeHTMBHbIe (afgBekuus (naT.) - nepeHoc), obpasywlinecs Ha BOAe MNpU NepeMeLleHum
TENNoro BNaXHOro BO34yxa Hag OXIaXOEHHOW MOBEPXHOCTbO Mopsi. IMNOTHbI U YyCTOMYMBBLI K
BeTpam go 10 m/c. MNepemellasicb C BETPOM, OHM 3aBONakMBalT bonblune panoHbl. BugumocTs B
a[BEKTUBHbIX TyMaHax OXNaXAEHUs MOXEeT OblTb OT HECKOSbKUX [OECATKOB [0 HECKONbKUX
MeTpoB. Vimesi Gonbluylo BbICOTY Hah YPOBHEM MOpPS, TAKOW TyMaH YCIOXHSAET MraBaHue,
3aKpblBas HE TOSbKO BCTPEYHbIE Cyaa, HO U OTHWN MasKoB;

aABeHTMBHbIe TyMaHbl MapeHusi, HEBbICOKUE, 0 HECKONbKUX METPOB, KNybsilMecs TymaHbl,
BO3HMKAKOLME NMpPU MNEepeMeLLEeHMM XONOAHOro BO3Ayxa Hah TEennon MOBEPXHOCTbI) MOPS.
BcTpeyatoTca npy BTOPXKEHUM XONOAHBIX MacC apKTUYECKOro BO34yXa Ha He3amep3aroLmne Mops
B XornogHoe BpeMs roga.
Pa3HOBMAHOCTBIO TyMaHa ABNseTCA TyMaHHasi AbIMKa, BUAMMOCTb npu koTopon 0,5-5 mune.

KpOMe OCaaKkoB M TymMaHOB Ha yxydlleHune BUOAUMMOCTU MOXET BJIUATb CyXad Mrfa - MexaHu4eckoe
NOMYTHEHUNe aTMOCd)epbl, KOTOpPO€E BCTpe4dYaeTcd B MoOpe B6nM3n 6€peFOB npu npoxoxageHnn Mmmo
SonbLumx NPOMbILLUJTIEHHbIX rOpOo40B. Mrna coctouTt 13 gpima d)aGpW—IHbIX pr6, KOHUEeHTpauun B BO3ayxe
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pasnMyYHbIX HeyrnaBnuBaeMblX YacTuL, Mbifiv, BbIXJIONOB ABWraTeneil aBTOTpaHCNopTa, AbiMa NEeCHbIX
noxapos v T.4. Opyroii Bug Mribl obpasyeTcs B pesynbTate cHoca BeTpoM ¢ Gepera (C CyXux necyaHbix
PaBHWH 1 NYCTbiHb) B MOPE MbIfN U Menkoro necka. CMecb TyMaHa v Mrfibl HasbiBatoT CMOTOM.

B cyxyto xapkyto norogy B MOpe MOXHO Habniogatb siBNeHue OnTUYecKorW MYTHOCTM atMocdepsbl, korga
CUNbHblE KOHBEKTMBHbIE TOKW BO3JdyXa pPas3fIMYHOW MIOTHOCTM nepemelwwmBaT ero. lpu atom B
HEOOHOPOAHOW BO3AYLIHOW cpefe Mpv pasHbiXx TemnepaTtype W OaBfEeHUU Pe3KO MEHSIOTCS YCIoBMSA
OTPaXEHUsl, paccemBaHWsi U MPENIOMIIEHNS CBETOBbIX Jlyden: MNpedMeTbl TepsitoT CBOK YETKOCTb,
CTaHOBATCS pacnnbiB4aTbIMM NCKaXXEHHbIMMU, CHWXas Tem ycnoBus BUAVMOCTM.
B oTmnuuvMe OT HaBWrauMoHHOW MeTeoponorumyeckass BUMAMMOCTb OnpedenseTcs npenenbHbIM
paccTostHMeM BMAMMOCTM Habnogaemoro npegmerta B YCOBMSX AaHHOW norogbl. Ons onpegeneHus
OHEBHOWN OanbHOCTN METEOPONOrMyeckor BUOMMOCTHY CyLLECTBYET aecaTnbanneHas wkana (tabn. 5).

Ta6nuua 5. LLlkana meTeoponornyeckon BUANMOCTH (ANA NeTHEro nnaBaHuA).

JanbHocTb XapaktepucTtuka

YcnoBusi BUAMMOCTHU Bannbl
BUANMOCTH BUOAUMOCTH
Ho 1/4 kab. OuyeHb nnoxas OueHb CUNbHbIN TymaH O
o 1 kab. CwvnbHbIN TymaH 1
o 2-3 kab. YMepeHHbIN TymaH 2
Okono 0,5 wmwun T[lnoxas Cnabbin TymaH 3
010,500 1 munn OuyeHb CUMbHBIV AOXOb, YMEpeHHast 4
ObIMKa unu mrna
1 - 2 wmunn CpegHsis CunbHbIn  goxab, cnabas gbiMka 5
1-5 munb mnm Mrna 6
YMepEHHbIN JoXab
5-11 munb Xopoulas Cnabbii aoxab 7
11 - 27 munb OuyeHb xopoLuas Bes ocagkos 8
BblLLEe 27 MUIb OTtnunyHas CoBepLUeHHO YUCTbIN BO3OYX 9

8.4 Betep. O6wan umpkynsauma atmocdepbil.

MNMepemelyeHne macc Bo3dyxa M3 obnacTu BbICOKOrO aTMOCHEPHOro AaBneHWs B 06nacTb C HU3KUM
AaBrneHnem HasbiBaeTca BeTpoM. CKopoCTb BeTpa onpeaenseTca BenMymMHoON Gapuyeckoro rpagmeHTa,
T.€. Pa3HOCTbI aTMOCHEPHOro AaBIeHNs Ha YCTAHOBMEHHYHO eAVHMLY PacCTOsHUA, paBHyto 60 Munsam
(1° wwupoTkl), B CTOPOHY nNageHus gasneHus. [loaTomy cKopocTb BeTpa TeM Gonbwe, Yyem 6Gornblue
Dbapwuyeckuii rpagneHT. BennumHy n HanpasneHne 6apuyeckoro rpagmMeHTa Ha kapTe n3obap nokasbiBaloT
B Bude BeKTopa nepneHaukynsapHoro wusobape Oonbluero AaBrneHwWsi, HanpaBfeHHOr0 B CTOPOHY
MeHbLlero gaeneHus. Beneacteue BpaleHus 3emnu (nog BnusiHvem cunbl Kopuonuca) HanpaBsneHuve
BeTpa He coBrnagaeT C BEKTOPOM Oapuyeckoro rpagveHTa, a OTKIOHSETCS B CEBEpHOM Monyliapum
BNpaBo, B OXHOM - BNeBO. B cpegHux LWiMpoTax 310 OTkNoHeHue gocturaet 60°.
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Pwuc. 116. PyyHol aHemomemp:
1 - nonywapusi KpeCToBuHbI; 2 - oTcyeT 6175; 3 - ctonop (appeTnp)

Ha oTknoHeHve BeTpa BNMSET Takke KpUBM3HA cammnx nsobap, Bbi3blBaloLWas KPMBOMMHENHOE ABWDKEHWE
BO34yXa MNog [AeWCTBMEM LEeHTPOOEXHOW Cunbl, HanpaBfeHHOW MO paguycy KpuBWM3Hbl. B uwmknoHe
LueHTpobexHas cuna HanpasneHa NpoTUB CUMbl FpagneHTa, a B aHTULUMKITOHe coBnagaeT ¢ Hew. [oaTtomy
npyM OOMHaKoBOM TrpagueHTe CKOpPOCTb BeTpa B LWKIOHE BCerga MeHblue, 4YeM B aHTULMKIIOHE.
Mo Tpagmuumn HanpaBneHve BeTpa CYMTAETCs M3 TOW TOYKM FOpPU3OHTa, OTKyAa OH ayeT. MiHaye rosBops,
BeTep gyeT B KoMnac, HanpaBneHue ob6osHavaeTcd B pymbax (B HacTosiee BpeMs CUHOHUM
HanpaeneHust) (MHorga B rpagycax). Takke B KOMMAc NPUHATO ONpeaenaTb HanpasrneHve 3biou, a u3
KomMnaca, B HafnpaBneHUn Ha roOpU3oHT, MOPCKMNE TEYEHNS.

EovHnuamn namepeHnss CKOpoCTV BeTpa SBMAOTCA "MeTp B cekyHay", "kurnomeTtp B 4ac”, "ysen".
lMpakTuyeckn xe CKOpPOCTb BeTpa C MOMOLLbI aHeMoMeTpa u3mMepseTcs B M/C unn npubnmikeHHo
oueHnBaeTcA "cuna BeTpa" no LwKane BodhopTa (Tabn. 6).
[ns n3mepeHus CKOPOCTU BeTpa B CyOOBbIX YCINOBMSAX NPUMEHSETCH pydHoW aHemomeTtp (puc. 116).
BeTep, Bpalwas KpecTOBWHY C 4YeTbipbMS MOMbIMW MONyLWapUsMW, NPUBOAUT B ABWXKEHME CHETYMK
npubopa, KOTOPbIN Yepe3 Tpu CTPernku AaeT nokasaHusa Ha undepbnat. ToyHoe 3HayeHue CKOpOoCTM
BeTpa Hafo y3HaTb U3 Tabnuubl MOMpaBOK B aTTecTate aHemomeTpa.

Mpn NOpLIBUCTOM BETPE ONPEAENsoT ero CPeAHKK CKOPOCTb - MO HECKONIbKUM CAENaHHbIM MoApsan
N3MEPEHNSIM U HAaxXOOAT cpeaHee apudmeTudeckoe 3HadeHme. [Jpyrov cnocob: npoBoasT HabnaeHme B
TEYEHNE HECKONbKUX MUHYT, a 3aTeM OensaT MOSflyYeHHY pa3HOCTb OTCYETOB Ha COOTBETCTBYOLLEE
4yncno CeKyHa,.
BeTep no cBoen cTpykType He opHopofeH. OH MOXeT ObiTb CTPYMHbIM (flaMWHapHbLIM), KOrga crowu
BO3yXa OBWXYTCA He NepeMeLlMBasiCb, UX YacTulbl HE NEPexXoasT M3 cros B cOOW. Takoe ABWXKEHUe
BO3ayxa obbl4HO ObiBaeT npu criabbix BeTpax. Ecnun e ckopocTb BeTpa npeBbiwaeT 4 M/c, TO YacTuubl
BO3yXa HauuHalT [fgBuratbcs OecrnopsgodHO, €ero  Ccrov nepeMelnBaroTcsd u  npuobpetatoT
TypOyneHTHbI xapakTtep. Yem Bbille CKOpPOCTb BeTpa, TeM Oonblie TypOyneHTHOCTb, Tem Oonblue
CKauyKM CKOPOCTU B OTAESNbHbIX TOYKaX BO34YLLHOMO NOTOKa U Tem 6oriee NopbiBUCTbIM CTAHOBUTCS BETEP.
Tabn. 7 noka3biBaeT, Kak MEHSIETCSA BETEP B 3aBUCMMOCTM OT €ro CKOPOCTU U HanpasfieHus.
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Tabnuua 6.

Wkana 4ng Bu3yanbHOM oOUEHKM cunbl BeTpa (yTouyHeHHas BcemupHonm MeTeoponornyeckon
accoumnaumen B 1963 r.)
Bannsbl XapakTe- g:_?p:cm Aevicteue BeTpa OaBneHuun
BodopT || puctuka M/Cp H/kB M
a BeTpa (WHTepean) Ha cyaHe Ha Mope (krc/kB m)
Obim
0 noAHMaceTCA 3epkanbHo-rnagkas
0(0) Wrmne BepTUKaIbHO. 0
-0,2 NOBEPXHOCTb
Bbimnen
HEeMNoABMXEH
Mo AgbIMy MOXHO
. 1 onpenenuTb
1(1) Tuxun (0.3-0,5) HanpaBneHme Ps6b. NeHbl Ha rpebHsAX HeT 0,1
BeTpa
Jlerkun NOTOK
Bo3gyxa. Cnerka
2(2) TNerkunin 3 konebntoTca Kopotkue ~ BomHbl.  TpebHu 0,5
(1,6 -3,3) KaXyTCH CTEKMOBUAHbLIMMN
dnarn "
BbIMMensbl
Obim
BblTArMBaeTcs no || Kopotkne  BOmnHbl.  [pebHn
o 5 BETPY n || obpasytoT CTEKMOBUOHYHO
3(3) Crabeii (3,4-5,4) pasBeBaeT neHy. Wspepka obpasyoTrca 02
dnaru n || ManeHbkue 6enble Gapallku
BbIMMenbl
BoiTaruearotcs
YOonvuHeHHble BOMHbI. benbie
4 (4) YMepeHHbl ! BEIMNEB, fGapalwkn BWAHbI BO MHOrWX || 4
n (5,5-7,9) 3anonackusaroT
MecTax
dnaru
BLITSIVBAIOTCS U PasBuTble B [fMHY, HO He
5 (4) CrexUi 9 oMo KpynHble BoOnHbl.  [loBctogy 6
(8,0-10,7) 6 LT BUaHbl Gapawkn. OTaenbHble
ornblune dnaru
OpbI3rn
O6pasyoTcs KpynHble BOSHbI.
HauunaroT Benble  neHuctble  rpebHu
. 12
6 (5) CunbHbIN (10,8 - 13.,8) ryoetb nposoja || 3aHumaroT Gonbme || 11
' ' W cHacTu nnowaan. BeTep HauuHaet
cpbiBaTb OpbI3TK
Csuct BeTpa
OKONO cHacTeun u
BornHbl rpomo3gsTcs, rpebHn
7 (6) Kpenkun 15 HaACTPOEK. cpblBaloTCcA, neHa noxutesa || 17
(13,9 - 17,1) || CtaHoBuMTCA ’
nornocamm no BeTpy
TPYGHO  XO0OuTb
npoTuB BeTpa
YMEepEeHHO ANUHHbIE BOMHbI.
[BmxeHune
Ha rpebHsAx Ha4yuHaloT
OueHb 19 npoTue BeTpa
8 (7) . B3netatb Opbi3rn. [Monocsl || 25
Kpenkum (17,2 - 20,7) || 3ameTHO
neHbl rnoxaTca psgamu Mo
3aTpyaHseTcs
HanpaBneHuo BeTpa
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Bo3moxHbI
BbicokvMe BOMHbI C LUMPOKUMU
HebonbLune
NNOTHBIMKA MOMOCaMU  MNeHBbI.
noBpexaeHus B
23 ° pebHu OMNpoKnAbIBAOTCA,
9(8) LWtopm HaOCTpOMKax. 35
(20,8 - 24,4) paccbinasicb B OpbI3ry,
MoryT copBaTbcs
KoTopble yxyawaioT
HeyKpenmneHHble
BUANMOCTb
npeameTbl
OyeHb BbICOKME BOfHbI C
Bo3moxHbI
ONVHHBIMK,  3arnbaroLLMMKCS
Gonee
- rpebHavn. BeTep cpbiBaet
CwvinbHbIN 27 3HayuTernbHbIe
10 (8) neHy OGonbwummn xronbsimMu. || 46
LITOPM (24,5 - 28,4) || noBpexaeHuss B
[MoBepxHoCTb Mops Benas ot
OoCHacTke " o
4 neHbl. POXOT BOMH, MOXOXWI
HaacTponkax
Ha ygapbl. BugnmocTtb nnoxas
WcknountensHo BbICOKME
BOMHbI. HebGonbline "
Bo3moxHbI
cpegHve cyda  BpeMeHamu
o paspyweHus a
11 (9) YKecTtokun 31 HAACTpOMKax CKpbiBatoTCca u3 Buay. Mope 64
LITOpM (28,5 - 32,6) P ’ MOKPLITO ANUHHbIMK ©enbiMu
nanyoe "
XnonbsmMu neHbl,
Takenaxe _
cpbiBalOWMMKCA C rpebHen.
BuaumocTtb nnoxas
Bosgyx HanornHeH neHon u
12 (9) Ypara 32,7 n || OnyctowmnTtenbH || 6pbidramu. Mope nNoKpbITO Chbille 74
bornee ble paspylleHns || nonocamu neHbl. BuammocTb
o4eHb nnoxas

lpumeyaHue. Tak Kak No HacTosiLLen Tabnuue MOXHO onpeaenaTb U COCTosHME Mops, B rpade "6ansbl
BodopTa" B ckobkax ykasaHbl Takke Gansbl BOSIHEHUS.

LWkBanucTbin BeTep XapakTepeH He TOMbKO 4YacTbiMU W pe3kumMu KonebaHmsiMm CKOpOCTU, HO W
CUMNBbHENWNMWN OTAENbHBIMU MOPbIBAMU NPOAOIPKUTENBHOCTBIO A0 HECKOMNbKMX MUHYT. BeTep, KoTopbIi
pe3ko yBENMUYMBAET CBOK CKOPOCTb B TEYEHUE OYEHb KOPOTKOrO MPOMEXYTKa BpeMeHn Ha hoHe cnaboro
BeTpa WM WTUNS, Ha3bliBaloT LUKBAsioM. Yalle BCero LIKBamnbl HaneTalT NPy MPOXOXAEHUU MOLLHbIX
Ky4yeBO-[0XOeBbIX 0OMakoB M HEpPedKo COMPOBOXOAKTCS rPOo30oh M NuBHAMU. CKOPOCTb LUKBaNbHOIO
BeTpa gocturaet 20 m/c u Gonee, a B oTAenbHbiX nopbiBax - 30- 40 m/c. Mpu atom HabnogatoTcs
HEOXMOAHHbIE MOBOPOTbI BeTpa A0 HecCKomnbkux pymboB. OCHOBHOM MpUYMHOW LKBana sBnseTcs
B3aMMOEWNCTBUE BOCXOAALLErO MOTOKA TEMMOro BO3Ayxa B NepedHen YacTu Ky4eBo-40XAeBoro obnaka um
HUCXOASLLEro BO34yXa, OXMaXAEHHOro IIMBHEBbIM AOXAEM, B ThiMOBOM ero 4actu.B pesynbrarte
BO3HMKAET XapaKTEpHbIA KNybawmMnca Banm C BUXPEM MOL HUM, YCWUMEHHbIM BUXPSAMM COCEOHUX
BO34yLUHbIX crioeB (cMm. puc. 136).

Tabnuua 7.

Mpeaenbl OTKNOHEeHUN

Bpems HabnopgeHus

XapakTepucTtuka BeTpa (MMH.) no
HanpaBneHuo no ckopocty
Mo HanpaBneHuto:
®  MOCTOSIHHbIN 2-5 1 pym6 -
e  MeHsILWuncs - Bonee 1 pymba -
[ ]
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Mo ckopocTu:

e  pOBHbIN 2-5 - He 6onee 4 m/c
e  MOPbLIBUCTbLIN - - Bonee 4 m/c
e  LUKBaANMUCTbIN - - Bonee 10 m/c

BepTukanbHble BUXpu B rpo3oBoM obnake MoryT obpasoBaTb cMepuu. Korga CKOpoOCTb Takoro BUXpPS
pocturaet okono 100 m/c, HMXHAS YacTb obnaka B BuOE BOPOHKM OMYyCKaeTCA K BOAE, HaBCTpeyy
noaHMMAalLEMYCS BBepX BoAsHoMy cTonby. BcTpeya co cmepyem onacHa: obnagaa 6onbLluon
paspyLUNTENBHON CUMOW 1 BpalLascb MO CnvMpanu, OH MOXET NOAHATb BBEPX BCE, YTO OKaXeTCs Ha ero
nytn. Beicota cmepya gocturaet 6onee 1000 m, ropmsoHTanbHas ckopocTb - 30-40 km/4y. MosTtomy npu
BMAE CMepya HY)XHO OMNpedenuTb HanpaBrieHne ero nepemMeLleHnst U HEMEeANEHHO yXOaUTb B CTOPOHY.
WHorga cmepy moxeT obpasoBatbcsa u 6e3 rpo3oBbix 0bnakoB. B aTom crniydae oH 3apoxpaetcs He 13
Ty4n, a Ha NOBEPXHOCTU MOPS, Hepedko npu 6esobnavyHom Hebe. ITo cmepun "xopowen norogel”. OHu
ObICTPO paspyLlalTcsa 1 npakTuieckn 6e3onacHobl.
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W IHEKJO HHYECKHH nepeHoc

BO3yX4d Puc. 117. Cxema obwell yupKynauuu ammocgep.

Kak Mbl yXe roBopunu, OBWXKEHWE BO3OYLUHbIX MacC BenuuuMHa rnepemMeHHas W Mo CKOPOCTW, U no
HanpasneHuio. OpgHako B MacwiTabax rrnobanbHbIX 3TO OBWXKEHWE WMEET YETKO BbIPaKEHHYIo
3aKOHOMEPHOCTb, KoTopasi onpedensieTca ob6lWen uuMpkynsuuei atMmocdepbl, 3aBucAwen oT
pacnpegeneHnss aTMocqepHOro AaBMneHus B OBLUMPHLIX paiioHax 3eMHOro Lwapa - OoT TPOMWKOB [0
MonsApHbIX 30H. Ha cxeme UMpPKyNAUMM Bo3gyXa MeXdy 3€MHOW MOBEPXHOCTbIO U BEPXHWMU CIOSIMM
atMocdbepbl (puc. 117) BUAOHO, Kak BepTUKanbHble WM TOPU3OHTasbHbIE MOTOKM BO3OYLIHbIX Macc
npespatlalTcs B BETphI, nmetoLmne MOCTOSAAHHbIN CE30HHbIN Xapakrep.
B akBaTopuanbHoOi 30He Tennblid BO34yX TPOMUKOB MNOAHMMAeTCsl BBEPX, Ha rpaHuue Tponocdepsl
obpasysa BeTep aHTMNAaccaT, pacTeKaloLMINCs K CEBEPY U K tOTY.

OxnaxgeHHble BO3QylWHblE MacChbl aHTUMaccarta OCedalT Ha MOBEpPXHOCTb 3eMnu, co3gaBasd B
cybTponvkax NoBbILUEHHOE AaBIieHVWE U BETep, Ha3biBaEMbIN yXXe maccaToM, KOTOPbIA YCTpeMNAeTcs B
9KBaTOPUANbHYIO 30HY.
Mog penctBnem cunbl Kopuonuca naccaTbl CEBEPHOro Monywapus nonyvatT CeBepo-BOCTOYHOE
HanpaBreHune, a KXXHOro nonywapusa (Kpome ceBepHon Yactu NHOUMCKOro okeaHa, rae OylT Ce30HHble
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MYCCOHHbIE BETPbI) - 0ro-BoctodHoe. CKOpOCTb NaccaTHbIX BETPOB Takke MOCTOSIHHA U gocturaet 5-10
m/c.

B akBaTOopmansHOM 30He naccatbl ocnabeBatoT 1 MOBOpaYMBalOT Ha BOCTOK. [ToaToMy mexay naccatamu
oboux nonywapuii BO3HMKAET LWTUNeBass 30Ha (B ATNaHTMKe - "KOHCKME LWMpOoThl"), XapakTtepHas
MOHWKEHHbIM OaBrieHneM, rposamu, NNBHAMU n WITUIIAMWN.
B wupoTtax 40-60° oboux nonywapui npeobnagatoT BeTpbl 3anagHon YeteepTn. OHM MeHee YCTOMYUBGI
(ot NW po SW), HO 3HauuTenbHO cunbHee (10-15 m/c unu 6-7 Bannos). B toxHOM nonywapuw, rge
3anagHole BeTpbl ornbarwT Becb MUpOBOW OkeaH, nexanu OCHOBHble MNYTWU MapyCHbIX CY4OB AnNs
nnasaHusa n3 Esponbl B ABcTpanuio n obpatHo B EBpony Bokpyr mbica [Jobpon Hagexabl n Mmeica MopH.
3a cBoW cuny n YacTble WTOPMbI (NoBTOpsSeMocTb A0 50%) aTK BeTpbl nonyyunu npo3seuile "6pasBble
BeCTbI", @ LWMPOTHI - "rpemsiLime copokoBbie" 1 "peByLumne WwecTnaecatbie".

B npunonsapHbix paioHax oboux nonywapumn, rae ocedatoT XonogHble MacChbl BO3AyXa BEPXHMX CrOEB
Tponocdgepbl (NpU BepTUKaNbHOM TemnepaTypHOM rpagueHTe, nagawwem Ha 0,6°C Ha kaxable 110 m
BbICOTbI.), 00pasys Tak HasblBaeMble MOMsiPHbIE MakCMMyMbl, NpeobnagatoT Hro-BOCTOYHbIE U
BOCTOYHblE BETPbI.
MaccaTbl - NepBble B KaTeropMm rocnoAcTBYHOLWMUX BETPOB, T.€. NMOCTOSHHO AYHOLINX B ONpeaeneHHbIX
parioHax TeyeHue onpeaernieHHOro NpoMeXxyTka BpeMeHu. CKOpOCTb U HamnpaBfieHWe roCrnoACTBYHOLLNX
BETPOB ONpPeAensieTcs MHOrofieTHAM HabnogeHnsaM Ans Kakgoro MOps UM MOPCKOro  panoHa.
lpyras kaTeropusi BETPOB - MeCTHble, OYHOLWME TONbKO B AAHHOM MECTE WM HECKOSbKMX MecTax
3EeMHOro Lapa BO3HMKAKT OHM MPU U3MEHEHWUM TEMMOBbLIX YCIOBUA B TEYEHNE HEKOTOPOE BPEMEHMU UMK
noA BnusHMeM penbeda MecTHOCTM (XapakTepa NOACTUIAIOLLEN MOBEPXHOCTHN).

K nepBomy TUny OTHOCATCS CrieaytoLime BeTpbil:

Bpu3 - BeTep, BO3HMKAIOLLMIA U3 HEPABHOMEPHOIO HarpeBaHUsA BOAbI CyLLM B MPUOPEXHON nonoce Mops
(okono 30-40 km). Mopckorn 6pu3 gyet OHEM C MOpSA Ha Cywy M HaduHaeT okorno 10 yacoB yTpa, a
OeperoBoy - CylinM Ha MOpe W HauyMHaeTcs nocne 3axoda conHua. BeTep BepTukanbHO pas3BuTUSI U Ha
BbICOTE HECKOSBbKMX C METPOB AyeT B 0OpaTHOM HanpaeneHun (puc. 118). IHTeHcuBHOCTL Gpusa 3aBUCUT
OT norodbl. B >xapkvue neTtHue OHM MoOpCcKOW Opu3 umeeT ymepeHHyt cuny o 4 6annos (4-7 m/c).
Beperoson 6pu3 3HaYUTENbHO cnabese;
®deH - ropsYMn Cyxom BeTep, KOTOpbIN BO3HMKAET Mpu OBTeKaHuW BNaXHO BO34yxa BETPOM TOPHbIX
BEPLUMH M HarpesaHWu ero Tensmnow nogBeTPeHHOW NOoACTUNAaloWen NOBEPXHOCTLIO FOPHOro ckroHa. Ha
YepHoMm Mope HabnogaeT y nobepexbs KpbiMa 1 KaBkasa npenmyLLecTBEHHO BECHOW.

npeﬂ,CTaBl/lTeJ'leM BTOPOro Tnna MeCTHbIX BETPOB HaA0 Ha3BaTb MNMpeXae BCcero 60py;

Bopa - o4YeHb CUNbHBLIW, MOPLIBUCTLIA U XONOAHLIA BeTep, HarnpaBrieHHbI BHU3 MO FOPHOMY CKIOHY B
MECTHOCTAX, i€ FOpHbIA XpebeT rpaHNynNT C TEMMbIM MOpeM. XOMNOAHbIA BO3AyX C O60MbLUON CKOPOCTbIO
ycTpemnseTca BHU3, K MOpH, [AOCTUras uHorga cunbl yparaHa. B 3uMmHee Bpems, Npu HU3KKX
TemnepaTypax, Bbi3biBaeT obnegeHeHve. Habniogaetca B panoHe HoBopoccuiicka, y Oeperos
Janmauumn (AppuaTnyeckoe Mope) " Ha HoBown 3emne;
BaknHCKMA HOpA - XONOAHbIM CeBepHbI BeTep B 30He baky, gywowwmi netom u 3umown. OocTturaet
LUTOPMOBOWN, @ Hepeako n yparaHHon cunbl (o1 20 go 40 wm/c). MpuHocuT ¢ Bepera Ty4n necka u MNblnu;
CUpPOKKO - O4YeHb TENnbI U BNaxHbl BeTep, 3apoxaarlmincsa B Adpuke u ayowmin B LieHTpansHon
yacTtn CpeamsemHoro mopsi. ConpoBoxaaetcs 06n1avyHOCTLIO U ocagKkamu.

Bce cBegeHUs 0 rocnoACTBYHOLLMX M MECTHBIX BETpax ANsi AaHHOIro Mops (MM MOPCKOro panoHa) garoTcs
B Jlouunsx.

CyLiecTByIOT Takke CEe30HHble BEeTpbl, Ha3blBa€Mbleé MYCCOHaMW, KOTOpble HOCHAT KOHTUHEHTanbHbIN
Xapaktep M BO3HMKaKOT BCnNeacTBUME pasHUUbl B aTMOCepHOM [JaBneHuu npu HepaBHOMEPHOM
HarpeBaHun cyLwim n Mopsi B netHee n 3UMHee BpeMms.
Kak n gpyrme BeTpbl, MyCCOHbl UMeEKT 6Gapuyeckunm rpagmeHT, HanpaBfEHHbI B CTOPOHY HU3KOrO
OaBMeHMs - NeToM Ha cylly, 3umon Ha mope (puc. 119). MNMoa BnusiHmem cunbl Kopnonnca B ceBepHOM
nonywapum fneTHNWEe MYCCOHbl TMXOro OkeaHa y BOCTOYHOTO MoGepexbsa A3vM OTKIMIOHAKTCA K Hro-
BOCTOKY, @ B VMlHOMINCKOM OKeaHe - K toro-3anagy. 3TM MyCCOHbl MPUHOCAT C okeaHa Ha [anbHun BocTok
NacMypHyto, C AOXASMU, MOPOCLIO U TyMaHaMu Noroay, a Ha oxHoe nobepexobe A3nn HECYT 3aTSXKHbIE U
obunbHbIE aoxan, yacTtble HaBOOHEHMS.
3MMHME MYCCOHblI MEHSIOT HanpasneHue Ha npoTtusononoxHoe (120° - 180°), u1 B Tuxom okeaHe OHMU
AYIT yXe ¢ ceBepo-3anaga, a B MIHOUNCKOM - C CeBepo-BOCTOKa B CTOPOHY okeaHa. CKopoCTb BeTpa B
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MYyCCOHaxX HepaBHOMepHa. 3MMHME CEBEpPO-BOCTOYHbIE MYCCOHbI COBMagalT C naccaTamy CEeBEpHOro
nonywapusi, U Mx CKOpPOCTb He npeBbiwaetr 5-10 wm/c. JleTHMe e MyccoHbl WHawmickoro okeaHa
AOCTUratoT LUTOPMOB curbl. CMeHa MyCCOHOB NMPOMCXOAMT B anpere - Mmae n oktabpe - Hosbpe.
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Pwuc. 118. Bpussbil. Pwuc. 120. Posa sempos.

BeTep - ocHOBHOWM OBWXWTENb NapycHOro cygHa. MoaTomy C ero HanpaBfeHMeM UM CUIOW NPUXOAMTCS
cuntaTtbcsl B nepByo ovepenb. [Mpu Bbibope Hanbonee GnaronpuAaTHOro mapLupyta Ans ONUTENbHOro
KpemncepcKoro nnaBaHUs MOME3HO BOCNONb30BaTbCsl KAPTOM BETPOB, HA KOTOPOM MOBEPXHOCTH MOPS MK
okeaHa pa3buta Ha kBagpaTbl. B ueHTpe kBagpaTa, BHYTPU KpyXka, uUudpamu ykasblBaeTcs
NoBTOPSiIEMOCTb LWTUNEen. OT UeHTpa KpyXKka PacxXofaTcsl NMyyn MO rnaBHbIM M YETBEPTHbIM pymbam.
[nvHa nyyen nponopumoHanbHa NOBTOPSIEMOCTH BETPOB 3TOrO HaMpaBIieHUs], @ HA UX KOHLLAX HaHOCUTCS
onepeHue, nokasbiBawllee cpeaHo cuny BeTpa. Ecnm nosTopsiemocTtb BeTpa 6onee 12%, To Ha ny4de
NMULLIETCA BENWYMHA NMOBTOPSEMOCTU, €CNM MeHblUe 5% - nyyen He genatT. STOT rpadumdecknii cnocob
HaHeCeHus1 Ha KapTy BETPOBON OGCTAHOBKM Ha onpeerneHHoe BpeMs roaa, UCHUCIIEHHOW Ha OCHOBaHMWM
MHOrONeTHUX HabnoaeHun, HasblBaeTcs po3ou BeTpoOB (pwc. 120).
M3yyas posbl BETPOB, Nnexawiue Ha MyTu AXTbl, KAanuTaH MOXET OLEHUTb BETPOBYH OOCTaHOBKY npwu
npopaboTke MapLlpyTa nnaBaHus.
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8.5 Moropaa.

Morogoi HasbiBaeTcs PU3NYECKOE COCTOSIHME aTMocdepbl B JAaHHOM MecTe, B JAHHOE BpeMsi Unv B
OorpaHN4yeHHOM NPOMEXyTKe BPEMEHM (cyTkn, Mecs, rog).
HenpepbiBHbIE M3MEHEHUA norodbl 3aBUCAT MpeXAe BCero OT CYTOYMHOro WM rofgoBOro xopa Bcex
COCTaBMSALWNX €e METEOPOSIOMMYECKMX 3NIEMEHTOB. HasbiBaloT MX NepuoguyecKUMM, NOTOMY YTO OHU
CBSi3aHbl C MEPUOAMYHOCTLIO ABWXEHUS 3emnn BOKpyr cBoen ocu (cytodHoe) m Bokpyr ConHua
(ropmoBoe). Tllpouecchbl e, npoucxogsalme npu MNepeMeLLleHun BO3AYLUHbIX MacC, BbI3blBAKOT
Henepuoau4veckue M3MeHeHus1 norofdpl. M3yvyeHne 3TUX U3MEHEHWA N uccrnegoBaHMe MPOLECcCOoB B
rpaHuuax obuwen uupkynauum atmocdepbl C Lenbl NPOrHO3MPOBaHWS MOroAbl - OCHOBHAs 3ajadva
CUHONTUYECKON MeTeoporornn. BosgyliHble mMacchl, aTMocdepHble POHTLI, LIUKITOHbI U aHTULIMKITOHBDI,
MX BO3HMKHOBEHME, pas3BUTME, NEpPEMELLEHME U B3anmogencteme - BOT OObekTbl HabnwaeHui
CUHOMTUKOB.

Bos3pyuwHble maccbl. 3HauMTeNnbHOE KONMMYECTBO B Tponocdepe Bo3Ayxa, UMEKLLEro OAHOPOAHbIE
dm3ndeckme CBONCTBA N NPOCTMPAIOLLEIOCS B rOPU3OHTaNbHOM HaMpaBeHUN Ha ThICAYN KUIIOMETPOB U
Ha 10-15 KM no BepTUKanu, Ha3blBaeTcCs BO34YLUHOM MaccoWn.
Ouarun hopMmMpoBaHNst BO3AYLLHOW Macchl, rae oHa npuobpeTaeT onpefeneHHble u3nyeckme CBOWCTBa,
00bI4HO HaxogAaTcs B obnactv ManonoABWKHbIX LUKIOHOB WM aHTULMKIIOHOB, Hag OOHOOOpasHOoM
NOACTMMAOLWEN NOBEPXHOCTBIO C OOHOPOAHBLIM TENIOBLIM GanaHcoM - okeaHamu, NyCTbIHAMMW, CTEMbHO,
TYHOPOW, NlepoBuTbIM OKeaHoOM " T. a.
BosaywHble macchbl KnaccuuuupyroTca No ABYM Npu3aHakam: reorpadmyeckomy - Mo noriokeHuo ovara
dopMMPOBaHMSA U TEPMOOUHAMUYECKOMY - MO TeMnepaType, NOfy4eHHON B oyare hOpMmnpoOBaHUS.

Feorpacpnyeckasn knaccucukauma Bo3ayLWHbIX Macc

1. ApkTnyeckum (aHtapkTudeckui) sosgyx (AB) - bopmupyeTtcs 3a ceBepHbIM U HOXHbBIM MOMASPHBIMM
Kpyramu. ManosanbifieHHas, O4eHb YycToMumBas W Mpo3payHas BO3AyllHAs Macca, C  HU3KUMU
TemnepaTtypamMm 1 GOMbLUOW OTHOCUTENBHOW BNAXHOCTbIO, CO3Aatolien TyMaHbl U AbiMKkA. MoxeT ObITb
MOPCKUM " KOHTUHEHTarnbHbIM.
Mopckon AB (maB) - dopmupyeTca B CEBEPHOM MOMyLlapuun, B YaCTHOCTM B ATNAHTMYECKOM OKeaHe,
mexay 'peHnanguen, LWnuubepreHom 1 KonbCKMM NONyoCTPOBOM. YBRaXHAACh Ha4 OKeaHOM, MPUHOCUT
B EBpony XomogHylo M MacMypHyl CO CHErom norogy 3uMoOW W noxoniogaHve C JIMBHAMU 1ETOM.
KoHTuHeHTanbHbin AB (kaB) - cdopmupyeTca B ceBepHOM nonywapum B rpaHuiuax EBponbl, Hag
LleHTpanbHOM APKTUKOW N NMPUHOCUT ACHYIO M MOPO3HYIO MOroAy 3MMOWN, pe3koe rnoxornogaHue - reToM.
2. NMonspHubin (MNB) wnu ywmepeHHbIn (YB) Bo3pgyx - dopmupyeTcs B YMEPEHHbIX LUMPOTaXx.
YCTOMYMBOCTb €ro 3aBWCUT OT oyara PopMMpoBaHMA U HanpaBneHWs ABWXKeHusi. Takke MoxeT ObiTb
MOPCKUM (mIB) " KOHTUHEHTanbHbIM (kMB).
3. Tponuuyeckun Bo3ayx (TB) - dopmupyeTca B 30He CyOTPONMYECKUX aHTULMKIOHOB, CUIbHO
nporpeBaeTcs B ovare dopmupoBaHusa. Mopckon Tponuyeckuii Bo3gyx (MTB) xapaktepeH 6onbLuoin
abConTHON BMAXHOCTbIO U HEYCTOMYMBOCTbLIO, KOHTUHEHTamnbHbIM TB - 60MblWON HEeYyCTOMYMBOCTbLIO,
XXapon.

4. 3JkBaTtopmanbHbii Bo3ayx (3B) - poxpgaeTcs B 9KBaTOpuanbHOW 30HE, XapakKTepeH pesko
Bblpa)X€HHbIMY CBOWNCTBaMM TPOMNYECKOro BO3ayXa.

TepMmoauHaMmuyeckas knaccudumkauma Bo3ayLHbIX Macc

1. XonogHasa Bo3aywHas Mmacca (XM) nepemelyaeTcss u3 XornogHoro B ©Oonee TennblA pawnioH.
Mpoueccbl B TakoW Macce, MporpeBaeMor CcHu3y, Oonblien 4acTblo HeycTomymBbl. Bosgyx
XapaKTepuayeTcsi CUMNbHOW KOHBEKTMBHOCTbIO, TYPOYNEHTHOCTLIO M MOPLIBUCTBIMK BETpamMu. XOnogHbIM
mMaccaM, 0COBEHHO MOPCKOrO apKTUYECKOro MM MOPCKOro MONISAPHOrO BO3Ayxa, COMYyTCTBYHOT Ky4YeBble U
Ky4yeBO-O0XaeBble obnaka, HecyliMe NUBHEBbIE OCafKW, rposbl, LWKBasnbl. Hag mMopem xapaktepHa B
3MMHee BpeEMS.
2. Tennaa Bo3pgywHasa macca (TM) gBuraeTtca M3 Tennoro panoHa B 6onee xonogHbin. Oxnaxpasick
CHM3Y, OHa HeceT ¢ coboW MOpOCSLLME OCadKM U aABEKTUBHbIE TyMaHbl. ATMOCEPHbIE MPOLECCHI B HEWN
06bI4YHO YCTOMYMBBI. Hap MopeM HabnogaeTcs neTom.
3. MectHaa Bo3gywHaa macca (MM) onutensHoe Bpemsi HaxoAMTCA B OOHOW reorpaduyeckon 30He,
NO3TOMY €€ OCHOBHble CBONCTBA U3MEHAIOTCHA Marno, a TeMnepaTypHbIA PeXUM 1 YCTOMYMBOCTb 3aBUCAT
OT cOCeACcTBa C BO3QYLLUHOW Maccow Apyroro Tuna.
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ATmocdepHble ppoHTbI. [1py ABMKEHMM BO3OYLLUHbIE MACcChl pasHbIX TUMNOB HEU3DEXHO conpukacatTcs
ApYyr ¢ Apyrom. OTO COMPOBOXAAETCH Pe3KMM U3MeHeHweM norodbl. [lepexodHas 30Ha mexgy OBYMS
MaccaMu HasblBaeTCA MOBEPXHOCTbIO pasgena, wnn (POHTaNbHOM MOBEPXHOCTbIO, a JIMHWSA
nepeceyeHmns aTON NOBEPXHOCTU c 3eMHON - aTtMmocdepHbIM dpoHTOM.
Ecnn gpoHT obpasoBanca Mexay OCHOBHbIMU reorpadmyeckumm Tmnamm Bo3gyLiHbiX Macc - AB u TMB,
MB n TB, TB n 3B, oH Ha3biBaeTcsa rMaBHbIM B OTNMYME OT BTOPUYHLIX (MPU3EMHbIX) (DPOHTOB,
obpasyoLmxcs Mexay reorpadumyeckumm OLHOPOOHBIMU BO3AYLLHbIMU mMaccamu.
Tennbin (ppOHT BO3HMKAET MpPU HaMon3aHUM Tennon BO3AYLLIHOM Maccbl Ha XxonogHyw (puc. 121).
Tennble Macchl, NOOHUMASACbL HAKIOHHO BBepx, agnabatnyecku (agmabaTtudecku - 6e3 npuToka Tenna
M3BHE MMM OTAAYM €ro B OKPYXKalLLyl cpefy) OXnaxaalwTCa - BO3HUKaET LIMpoKasd neneHa obnakos
cnoncTeix opMm C 30HOM OBMOXHbBIX OocagkoB Bnepeau cdpoHTa. [JaBneHve nepen GpoHTOM nagaer.
MpenwecTBeHHMKamMK Tennoro poHTa ABNATCA nepuctble obnaka B Buae "koroTkos". CygHo,
nepecekas 30Hy Tennoro (poHTa, MonagaeT B LUMPOKYK MOMOCy OBMOXHOro AOXAA WM CHera C
MOHWKEHHON  BuaumocTblo. [lepeg  TennbiM  (OPOHTOM  HabmwpawTcd  Tak  Ha3blBaeMble
npeadpoHTanbHble TYMaHbl.

MepHUCThIe,
Temeid BO3nyx [IePUCTO-C/IOHCTEIE ,
T -_—
6
2
iy 4 5
CJIOUCTO- {526 .,
N0 IEBbIE i &Q
TeTJILIH BO3AYX o 3
> Al X0JIOHBIH ,
CJIOUCTBIE ot BO3JLYX -
[ i lIII ..
| .
PR Jll H"Il”l"" i+ i L 1 M
100 0 300 400 500 GO0

Puc. 121. Tennbilt ¢oppoHm.

XonogHbIN (PPOHT BTOPOro poaa ABWKETCS ObICTPO M BO3HMKAET MPU SHEPTMYHOM "NMOLKITMHUBAHMMW"
XOMNOAHbIX Macc MoA Tennble, KOTOpble BbbKMMalTCsA BBepX. B pesynbrate aguabatuyeckoro
OXnaXxkaeHunst B HUX 00pasyloTcs KyvyeBO-O0XAeBble OOnaka, COnpoBOXAAeMble NMBHAMU U PO3aMu.
XonoaHbli OpPOHT € NUBHEBbLIMU 0GMnakamu HacTynaet "cteHon". Bnepeau, B KavyecTBe NpenBeCTHUKOB
poHTa, ObLICTPO ABMXYTCA NEepucTo-KyyeBble obnaka; Hwke, B CpegHem spyce, MpOoABUratTcs

"06TOYEHHbIE" BETPOM BbICOKOKYy4Y€eBble YeueBmLeobpasHbie.
[laBneHve HenocpeaCTBEHHO nepen PPOHTOM CUITbHO M HEpaBHOMEpPHO najaeT, CyaHo nonagaeT B 30HY
NVBHEN, rpos, LLUKBarnoB " CUIbHOrO BOSHEHMS.

XonopHbIN (PPOHT NEPBOro poaa ABMKETCA MeaSleHHee N0 CPaBHEHUIO C XOMNOAHbIM (PPOHTOM BTOPOroO
poaa.

KnuH xonopHoro Bo3gyxa kak Obl MofcekaeT Tennble Macchl, BbIHYXAAs UX MOAHUMAaTbLCS BBEPX, YTO
npuBoauT k 06pasoBaHmnio 06ravyHol cuctemMbl. Bee npolecchl BblpaxeHsbl He Tak BYpHO, Kak y XOroAHOro
poHTa BTOpOro poaa. 3a NuHMEN poHTa MMEeTcs MeneHa CroUCTO-AOXKAEBbLIX U BbICOKOCIOUCTbIX
00nakoB, N3 KOTOPbIX BbiNagakT 00/0XHbIE ocagku (puc. 122).
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Puc. 122. Xono0HbIt ¢hppoHm.

B pesynbTate crniMsHus Tennoro n XonogHoro POHTOB BO3HMKAET CMOXHbIN (DPOHT - (PPOHT OKKITHO3UM.
CkopocCTb nepeMeLLeHnst XxonogHoro poHTa Gonblie, Yem Tensnoro. MosTomy npu CriMsHUM OPOHTOB

Tennbin
B 3aBuc

MNMoropa

BO34YX BbITECHSIETCS BBEpX, obpasys BEPXHUIA pOHT.

MMOCTN OT COOTHOLUEHUA TeMNepaTyp Xapakrep (prHTa OKKIO3UMN MOXET OblITb:

HeﬁTpaanoro TMNa, Korga BbITECHEHHblIe Tennble MacCbl M obrayHble CUCTEMbI C*)pOHTOB

pacrnonaraloTcsi No POHTanbHbIM MOBEPXHOCTAM, a TemnepaTypbl XOMOAHbIX  Macc,
JOTOHsIOWEN U yxodswen, oauHakoBbl. [pu 3TOM ocagkuM nocTeneHHo ocnabesBaloT U
npeKkpalLaTCs;

Tennoro TWNa, Korga Temnepartypa Macchl HacTynawLwero XxonogHoro dpoHTa Bbiwe
TemnepaTypbl nexawewn Bnepeau macchl. [Moatomy Oonee Tennas HacTynawowas macca
Ha4yMHaeT "ckonb3uTh" BNepes 1 BBEpPX Mo NOBEPXHOCTW pasaena Tennoro ppoHTa;

XONOoAHOro TUNa, Korga TemnepaTtypa HacTynawLwero XxonogHoro (poHTa 6onee Huskas.
XonogHble Macchbl HauMHalT Kak Obl moacekaTb Ooree Tenmnble M 3acTaBMSOT MX BOCXOAWUTb
BAOMb NMOBEPXHOCTU pa3sferna XonogHoro opoHTa.

OKKnrognpoBsaHHOro (prHTa TENNoro Tuna cxogHa C NOrofown rMnaBHbIX TEMMOBbIX (prHTOB, a

XONOAHOro TUMNa - ¢ NOrogon XonoaHbIX CprHTOB.
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’Puc. 123. Cxema OKk1toOuUpO8aHHO20 LYUKITOHA.

LUMKNOHbI M aHTULMKIOHBI. LIMKNOH M aHTUUMKIIOH Mbl paccMaTpuBanu kKak Gapuyeckne obnactu
HU3KOro U BbICOKOIO AaBMNEHUsi. QTN XXe 00nacTn HeECyT Takke 1 0aHy 13 opM LMpKynsumMm atmocdepsl -
BUXpeobpasHbie BO3aYLUHbIE BO3MYLLEHUS. B LMKNOHax ceBEPHOro MonyLapus 3T BUXPU ABMXKYTCA MO
cnvpanu npoTMB YacoBOMW CTPESIKM, B KOXXKHOM - MO YACOBOW, HO BCErfa HamnpasfeHbl K LLEHTPY LUKIOHA.
CkopocTb BeTpa npu 3TOM BCerga Bbicokad. Tak, B LUKINOHAX YMEPEHHbIX WMPOT oHa gocturaeT 20-30
M/C, T.e. LUTOPMOBOW W yparaHHOW CUMbl, @ B TPONUYECKUX LIMKIOHaX Hepedko npesbiwaeT 60-70 m/c.
Moroaa B umMknoHax, 0cCOOEHHO Ha NUHWMK Tennoro ppoHTa, Bceraa nacmypHasi, obnayHasi u npoxnagHas,
neTtom - JOXAONMBasA, a 3MMOM - CHeXHas C oTTtenensmu. B Tennom cekTtope MOMogoro LMKMIOHA
obnayHocTn " ocafKoB HeT, HO Hag MOpeM MoXeT ObITb " nacmypHo.
PasButve LUMKNOHA NPOXOAUT HECKONBbKO CTagWW: BOSHbI, MOJSIOOOrO LMKIIOHA, OKKMOAMPOBAHHOIO
UMKIMOHA W 3anofiHeHHOro uuknoHa. Ha puc. 123 nokasaHa cxema OKKMIOAMPOBAHHOIO LMKMOHA
CEeBEepHOro nonyLapusi.
B oTnnume OT LUMKMNOHOB B aHTMLMKIOHAX CnuparbHble BUXPEBbIE BO3MYLLEHWS HAMpaBreHbl OT LieHTpa
aHTUUUKINOHa. BeTpoBble NOTOKM B CEBEPHOM MOnyLlapuM OYyKOT MO YaCOBOW CTPESKE, B FOXXHOM - MPOTUB
YacoBou CTperku.
Moroda B aHTUUMKINOHE O0OYCNoBneHa oceAaHnem BO3AYLUHbIX Macc, Nx agnabaTnyecknm cxaTnem 1 Kak
cneacTeue MNoBbILLEHWEM TeMMepaTypbl Bo3ayxa. [109TOMy NNIETOM OHa CMOKOWHas, XapaKTepHa LWTUNSMN
n cnabbiMym BeTpaMu, ManoobnavyHocTblo U 6e300MayYHOCTbI0, C  PE3KUM  CYTOYHbIM  XOOOM
MeTeoaneMeHTOB. 3MMON noroaa sicHasi U MOPO3Has.

KapTbl norogbl (CUMHONTUYECKME KapTbl) COCTaBMSOT MO HabnogeHMsM MeTeOoafleMEHTOB Ha
MEeTeOopPOSIOrMYECKMX cTaHUuAX B YCTaHOBEHHOE (cTraHpapTHOE) BpeMs.
[Nsi OCHOBHbIX (NPU3EMHbIX) CMHOMTUYECKUX KapT pes3ynbTaTtbl HabnogeHui cHumatot B 0, 6, 8 n 18
yacoB Mo MpuHBMYY. PackogupoBaHHy pagnmonH@OpMaLmio, NofyYyeHHyo OT GeperoBbiX UM CygoBbIX
MEeTeOCTaHLUMA, NO ONPederieHHOW CXeMe YCIOBHbIMW 3HAaKaMuM HAHOCAT Ha cneuuanbHyto kapTy. Ons
AXTEHHOrO KanuTaHa, oObl4HO He MMetowero usbbiTka UHOpMaUMM O Morofe, OYeHb BaXHO YMETb
onpefenaTb 0OXnaaeMyto Norogy No MeCcTHbIM NpU3HaKam.
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8.6 lporHos3 noroAabl N0 MECTHLIM NMPU3HaKaM.

1. YxyaweHue norogbl (NpMbnmxeHne LUMKNOHA C TeNSbiM (PPOHTOM: MPUONMKEHNE HEHACTHOW Morofbl,
BNaXHOW, C ocagKkamu, CBEXUM BETPOM yepes 6-12 v):

- AtmoccepHoe OaBneHve MOCTENEHHO TMOHWKAeTCs Mpu  OTCYTCTBMM  CYTOYHOrO  Xoja.
- Hapywaetcs CYTOYHbIN xoAa TemnepaTypsbl BO34yXxa, BIT@XXHOCTHU " BeTpa.
- HOHBJ'IFHOTCH 6bICTpO JZI,BVI)KyLLWIeCﬂ OT FOpu30oHTa K 36HVITy nepucTble KorreBungHble o6na|<a, KOTOpble
NOCTEeneHHO CMEHAKTCA NepucTo-crnoncTbiMun, nepexoadaimMmn B 6onee I'IJ'IOTHbII7I CJ'IOVI BbICOKOCJIOUCTbIX
obnakos.

nepI/ICTbIe N NnepucTto-crioncTblie 06na|<a LI,BVI)KyTCH BNpaBo OT HanpaslleHNA Ha3eMHOro BeTpa.
|-|OBI:ILIJeHHa$| BNWONMOCTb, yBenvNeHme pecbpaKme - nodBneHune npeamMeToB Wn3-3a TOPU3OHTA.

- Ycunenne BOJTHEHWS, 3bI6b " BOIHA Ha4YnHalT natm He no BETPY.
- MoBbILEHHas CNbILWMMOCTb B BO34yXe.
- MNosasneHune "rano" " BEHLOB ManbIxX pa3mepos.
- CwvnbHoe MepLaHue 3Be3q HOYbIO.
- YTpeHHsis 3aps APKO-KpacHoW oKpacku.
- Houbto " yTpOMm HeT pocbl.
- [OBwkeHne  oOnakoB  HWKHEro W  BEPXHEro  sIPyCoB B pasHbIX  HarnpaBreHusix.
- MosiBnstoTcA NOXHble conHua, MUpaxu n T. n.

Beuepom cornHLe 3axoauT B CryLaloLmecs nnoTHble obnaka.

2. YxyauweHve norogbl (MpnbnmkeHne XonoaHoro poHTa, rposbl 1 LTopma 3a 1-2 4 fo ero Havana).

- Peskoe nageHue aTMocepHoro AaBneHus.
- MosiBneHne NepuCTO-Ky4eBbIX obnakos.
- MosiBneHvne NAOTHBIX pa3opBaHHbIX nepucTbIX obnakos.
- MosiBneHune BbICOKOKYY€EBBbIX, BaLleHHo0bpasHbIX " YeyeBunLEeobpasHbix obnakos.
- HeycTtonumsocTb BeTpa.
- MosiBneHue CUMbHbIX nomex B paguonpueme.

[MosiBneHne B MOpe XapakTepHOro Lyma CO CTOPOHblI MpUBAMXKEHMA rpo3bl WNW  LIKBana.
Pe3koe pasBuTre Ky4eBO-00XKOEBOW 00NavyHOCTM.

3. CoxpaHsieTcs nnoxas noroga (nacMmypHasi C ocagkamu, CUIbHbIM BETPOM, MMOXON BUOAMMOCTbLIO) Ha
onmxkanwue 6 nnm 6onee 4acos.

- Huskoe wnn noHmxawweeca aTMocepHoe [OaBrieHWe He  UMeeT  CYTOYHOro  xopja.
Xapaktep 0o0nayHocTU  (CNOWUCTO-AOXAEBbLIE, Ky4eBO-AOXAEBble oObnaka) He  MeHsieTcs.
TemnepaTypa BoO3dyxa 5E€TOM MOHMWKEHHas, 3MMOM MOBbIWEHHas, He WMeeT CYTOYHOro XoAa.
BeTep cBexuil, He MeHSieT CBOEW CUMbl, XapakTepa 1 Mano MeHseT HanpasneHue.

4. YnyyweHve norodbl (nocrne npoxoxaeHusa Tennoro opoHTa nnm poHTa OKKI3UM MOXHO OXuaaTb
npekpaLleH1s ocagkoB 1 ocriabneHus BeTpa B 6nivkanme 4 v).

- MapeHne paBnexHuns npekpawlaeTcs, 6apomeTqueCKaﬂ TEHOEHUMs CTaHOBUTCS MOJSIOXUTENBHON.
- lNosiBNeHue NpoCBETOB B obnakax. Bbicota obGnakoB yBenn4mnBaeTCA. Cnoucto-goxaeBble obnaka

CMeHSI0TCS CIOVCTO-Ky4YeBbIMU n CMOUCTBIMW.
- BeTtep nosopavunsaeT BNpaBo " ocnabesaer.
- BonHeHue Mopsi HaunmHaeT yCroKamsaTbCs.

- Mectamu Ha Mope nosiBNsieTCst TymaH (npy TemnepaType BoAbl HXE TemrnepaTtypbl Bo3gyxa).

5. YnyyweHue norogbl (Mocre MpoXOXAEeHWs1 XOMOZHOrO (PpPOHTa BTOPOro poda MOXHO OXMaaTb
npekpaLLeHnsi 0CaaKoB, U3SMEHEHUSI HANpPaBIieHNs BETPa W NPOSICHEHUS Yepes 2-4 ).

- Pesknin pocT aTtmocdepHoro JaBneHus.
- Peskui noBoOpoOT BeTpa BMpaBso.
- Peskoe N3MeHeHune xapakrepa obrnayHocTy, yBenuyeHvne NMPOCBETOB.
- Peskoe yBenuyeHune BMAMMOCTW.
- MoHmxKeHne TemnepaTypbl.

OcnabneHune nomex B paguonpueme.
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6. CoxpaHsieTcsi XopoLuasi aHTUUMKITOHMYecKas noroga (C TMXMM BETPOM UMK LUTUIEM, ICHBIM HEGOM MK
HebOonNbLLON 06TAa4YHOCTBIO U XOPOLLIE BUOUMOCTLIO) B TeYeHMe Grivbkanwmnx 12 u:

- Bbicokoe aTMmocdepHoe JaBneHune nmeet CYTOUHBbIN xoz.
- TemnepaTypa Bo3gyxa C yTpa Huskad, K 15 4 noBblWaeTcqa, a K HOYM MOHMKAETCS.
- BeTep K HOUM MNK k paccBeTy 3aTuxaeT, kK 14 4 ycunueaeTcs; 40 NONyAHs NOBOPaYMBaET MO COSHLY,
nocne nonyaHs - npoTms conHua.
B npubpexHoli nonoce HabnogarTCcsi NpaBUSIbHO CMEHSIOLIMECS YTPEHHWE WU BedepHue Opusbl.

MosiBNeHMe nNo  yTpam  OTAENbHbIX  NEpUCTbIX  00NakoB,  UcYyesawwWwux K  MNONyaHHo.

- Houbto " yTpom poca Ha nanybe 7 apyrunx npegmetax.
- 3onoTncteble " po3oBble OTTEHKMN 3apwu, cepebpucTtoe cusHvne Ha Hebe.
- Cyxas Mrna y ropu3oHTa.

O6pasoBaHMe Has3eMHOro TymMaHa MO HoYaM M yTpam U MCYE3HOBEHMEe 'Mocne Bocxoda COrHua.
CorHue onyckaeTcsi Ha YUCTbIA FOPU3OHT.

7. XapakTep norofbl CoxpaHsieTcsl Ha Grnvkaiilee Bpemsi.

nOBTOpeHMe B CpPOKHK HabnoaeHun MEeTEeOo3JIEMEHTOB npoweaiwero AOHA.
- Bug obGnayHoOCTW, BUOMMOCTb, Xapakrtep o0capgkoB, UBeET Heba, OKpacCka 3apu, CIlbllUMMOCTb
pagunonpunema, CoCTodaHne Mopsd, TUMn U Xapakrtep BOJIHEHUA, ONTUYECKNE ABJIEHUA B aTmocd)epe NOXOXWN
Ha Takne Xe Nnpu3Haku npoweawero gH4.

B 3akniouyeHWe yYMECTHO BCMOMHUTb HEKOTOpble MHEMOHWYECKME MOPCKME MOrOBOPKW, KOTOpble
obGneryanu mMmopsikam 6opb0Yy C MOPCKOW CTMXMEN B JaBHUE BPEMEHa, Koraa Kaxkabli kanuTaH "Obin cam
cebe 6topo norogpl".

XogAaT Yanmkm no necky Ecnn Ty4n rpomosgarcs
Mopsiky cynaT TOCKY. B Buae 6aweH unu ckan,
M noka He caayT B BOAY, Ckopo nvBHeM paspassaTcs,
LUTopmoByto xau norofy. HaneTtuT xxecTokuin wKBan.
Bapawwku no Heby OeryT, Ecnu crpyasTtcsa Tyum u BeicTpo neTar,
Unb He6O meTnamu MeTyT, CKOpo Bce cHacTv TBOM 3aTpeLuar.
Korpa paHroyTt TBOW BbICOK, Ecnv Ha knoybs Ha4YHYT OHY pBaTbCA -
OctaBb nuwb mapcenu ga ¢ok! CrtaBb 6pamcens: ux He ctout 6osaTbcs!
Jle3eT cTpernka BBepXx ynopHo, Beuepom HEBO KONb MOSHO OrHS,
He xxenas oTOOXHYTb, YTpoM e 30pto TyMaH 3actunaeTr
Moxewwb xaaTtb Torga 6eccnopHo, BepHble npusHaku ACHOro aHs,
Yto or OCTa byget ayTb! Crapbli MOpsSIKk NapycoB NpubaBnseT.

(dna ceBepHoro nonyLapus)

Mpu HU3KOM GapomeTpe -NepBbIvi NOABLEM, MTuubl Konb K 6epery aepXxat CBOW NyTb -
LLiksanoB 300poBbIX, 6eCCNOpHO, Mbl XOEM. BeTep 3g0poBbIii, noBepb, byaeT AyTb!
Ecnu ctpenka Bgpyr ynana. Hoxauk paHbLue, BeTep Bcnes -
Kau rposbl, 4oXaa Unb WKBana; >Kon oT wkeana BcAkux bea!
Ecnu x ctpenka nogHumaeTcs, [Mocne BeTpa Aoxab NpuAaeT -
To noropa yny4iwaeTcs. 3HayuT, CKOpO LWKBan Nponger.
CkadeT cTpernka BBepX U BHU3 Ecnu conHue cerno B Boay -
To noroabl NULLIL Kanpu3a XKau xopouyto noroay,
Ecnu X meaneHHo ABMKeHbe - A xorga caguTcs B Tydy -
Ko Hagonro nsMeHeHbA. Beperuck, nonyunwb Gy4y!

Pa3ymeeTcsl, MeCTHble MpWU3HaKW MOrofbl MOMOraloT SIXTEHHOMY KamnuTaHy, €CliM OH XOPOLLO M3YyYun
npupoay n uUsNYecKyto CyLLIHOCTb aTMOCHEPHbIX SABMEHWIA U NPOLIECCOB.
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8.7 dneMeHTbl OKeaHOJNormu.

B cnopTtnBHOM MopennasaHuu Ha OOMbLIWIA MHTEpPeC NpeAcTaBnseT AMHaMuKa MOPS - €ro BOMHEHWe,
MopcKkue TeyeHus, npunmBebl n OTNMBBI.
BonHeHune. Mopckue BOMHbI BbI3bIBAOTCSA KonebaTenbHbIMU  OBWKEHUSIMM  YacTMYeK BoAbl MNoA4
AEeNCTBMEM KakOW-MOO BHELIHEeW Cumnbl - BETpa, Npunvea, MOABOAHOIO 3eMreTpsceHus (uyHamw),
n3mMeHeHnst atMocepHoro aasneHus (bapuyeckue BOMHbI, UNU Cenwn), OBUXKEHNUS cyaHa. Yalle Bcero
nnasatoLliee CyaHO MCMNbITbIBAET OEWCTBUE BETPOBOIO BOSTHEHWS W B MPWUAMBHBIX 30HAX - NPWUIVBHOW U
OTJIMBHOW BOJSTHbI.

I, Y — el

Bepmumnna Bepum=a

N — _ 5.
O Tpetens J— JloxGuna

BOJIHEL !  BOJHE

[lopowea —1
Berep
R
/\ \\_.-«'/ N &
Puc. 124. OnemeHmebl 6onHbl U ¢hopma 6emposol

80JIHbI.

JTilobGas BonHa nmeeT cneayolime anemeHTbl (puc. 124):

rpe6eHb - YyacTb BOJHbI, pacnonoxeHHas BblLLe CMOKOWMHOIro YPOBHS;
BepLlUMHa - HauvBbICLLAS TouKa rpebHs;
nox6buHa - YyacTb BOJHbI, pacnonoxeHHas HIXe CMOKOWHOro YPOBHS;

noAoLBa - HaMBbICLIAsA TOYKa NOXOMHbI BOJTHbI.

Kpome TOro, Ka)KAyr KOHKPETHYO BOJIHY XapaKTepusyrT 3JieMeHTbl, Metolme YNCreHHoe BblpaXXeHune:

Boicota (h) - paccTosHMe no  BepTMkanM  OT  MNOAOWBbLI A0  BEpWWHbl  BOJHbI;
anHa (1 ) - ropusoHTanbHOe pacCTOsHUE MeXAy BEepLIMHAMU [BYX CMEXHbIX TpeGHeit;
KpyTU3Ha - OTHOLLEeHWe BbICOThI BOMHbI K ee OnNuHe (k = h /ﬂ);
nepuoa (;;.-) - MPOMEXYTOK BpPEMEHW, 3a KOTOpbiM BOMHa MPOXOAWUT CBOK  AMVHY;

CKOPOCTb pacnpocTpaHeHus (C) - paccTosHue, NMPOXOAMMOe BEPLUMHOW BOSHbI B €AUHULY BPEMEHN;
HanpaBneHue pacnpoctpaHeHuss (N°) - yron, oTcuMTbIBAaeMbIl MO KapTywke komnaca oT N (snwm
WUCTWHHBIA pyMO, OTKyAa ABWXKYTCS BOSHbI).

JIHus, npoxoasias BAoNb rpebHsA AaHHOW BOSHbI, Ha3biBaeTCA (PPOHTOM, a NMMHUSA, NeprneHanKynapHas
POHTY - BOJIHOBbIM nyvom.
BeTpoBoe BOnHeHue - pesynbTaT HEMnoCpPeACTBEHHOrO AEWCTBMS BeTpa Ha BOAY B OAHHOM MecTe B
OaHHbIN MOMEHT. BeTep n3ameHsieT popMy BOSHbI, KOTOpas OTNMYaeTCca TeM, YTO MOoABETPEHHasl ee
CTOpOHa 3HauyuTenbHO Kpyye HaBeTpeHHoM (cM. puc. 124). lop pencTBueMm BeTpa HadMHaeTcs
NOBEPXHOCTHOE ABWXKEHWE BOALI NOA BETEP, rPeBGEHb BOMHbI ONepexaeT HKenexalime YacTulbl Bogbl 1
paccbinaeTcs, obpasys neHucTble Bapaluku.
KpyTnaHa BOMHbI 3aBUCUT OT rMyOMHbI MECTa: YeM MEHbLUE rMybnHa, TEM Kpy4ye BOSHbI, TEM ObICTPEE OHU
paspywatotcs, obpasys npubon (y 6epera) u 6ypyHbl (Ha MenkoBoAbe UM Ha pudax), npegynpexaas
Tem caMbim 06 onacHoCTHU.
BbicoTa BOMHbI 3aBMCUT OT CWMbl BETPA: OKeaHcKasi LUTOPMOBasi BONHa AgocturaeT 8 M, a yparaHHast - 15 -
20 m npu anuHe go 400 M (Ha BHYTPEHHUX Mopsx - 5 m npu gnuHe 20 - 40 m). OgHako B Cuny BsI3KOCTH
BOAbl BbICOTa BOfHbI MMEEeT Mnpederi, Nocre KOTOpPoro OHa He yBenuumBaeTcs, Kakow Obl cunbl HU gyn
BeTEp.
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Ha BogoxpaHunuiwiax npu CUibHbIX BETPaxX BOJSHbI UMET BONbLUY KPYTU3HY Npu BbicoTe 2M 1 Gonee.
BonHeHne ycnokamBaeTcs, eCriv Ha NOBEPXHOCTM BOAbl HAXOOATCA BOAOPOCK, OuTbii neg wunu "cano”, a
Takke npm CUNbHOM aoxae.
HanpaBneHusi BONIHEHMS 1 BeTpa 0ObIYHO COBMAaAat0T, HO B HEKOTOPbLIX CIydasiX OHM MOTYT U pa3HUTbLCS
00 YeTbipex pymoosB.

BonHeHne, KOTOpoe MO MHEpUMN BO3HMKAET MOCMe MNpeKpalleHns BeTpa, HasbiBaeTca 3blOblo. B aToM
cny4dae BOJSIHbl MPUOOPETAlOT NPaBUITbHYIO CUMMETPUYHYKD POPMY M OTNMYalTCs OOnbLUON AMMHONM C
OYeHb Manoun KpyTnsHon. 3bibb B LITUNEBYIO NOrody HasblBaeTcs MepTBOM 3bi6bI0. O6bIYHO OHa MOXET
CNY)XWUTb MNPWU3HAKOM HaABWraloLErocs LWTOPMa WM CUNBHOTO BeTpa, MNPOXOASALIEr0 CTOPOHOW.
Mpu BCTpeye BOMH pasHbiX HanpaefeHu (Hanpumep, 3blbu 1M BOMHbLI OT BETpa APYroro HarnpasfeHus)
UM oTpaxeHnn BOMH OT CTEH MOPOTEXHUYECKMX COOPYXEHWU (BONMHONOMOB, MMPCOB M T.A4.) BO3HMKaET
Tonyesa - GecnopagoyHble CToa4YMe BOMHbI. Ha Tondee B cunbHbIA BETEp ManbiMy Cygamu, 0COBEHHO
TUXOXOOHbIMK, yMNpaBnATb MNMOX0, M 9TO HAgo wWMeTb B BuAy nMpu  noaxone K CTEHkKe.
BnusHne BonHeHWsi, 0COGEHHO LUTOPMOBOrO, OAHO3HAYHO: OHO HE TOMbKO HapyLlaeT HOPMarbHbIN PUTM
XN3HW 1 paboTbl, HO B psAae cnydyaeB NpeacTaBnsieT NpsiMyto onacHocTb. LLTopmoBasi kauka npuBOANT K
nepeHanpshkeHno BCEX CBA3EW Kopnyca, OCODEHHO [epeBsSHHOro, paHroyta W Takenaxa. fxra,
nonaewasi B LUTOPM Ha MENKOBOAbE, pUCKyeT Ha Oonblloi BOMHE NOTepsTb danblikunb. oaTomy
HUKakne mepbl 6€30MacHOCTM B LUTOPMOBbIX YCIIOBMSIX HUKOrA4A He OyayT Ype3MepHbIMMU.

04
— LK TOCTOSIHHbIE

et L2/ ipunuBHbLe
1 y3 cuna

o O T/IMBHBIE

Puc. 125. YcnoeHble 3Haku medyeHUs Ha Kapme.

Mopckue TeyeHuss. Mopckoe TeyeHue - MoOCTynatenbHoe nepemMelleHve Oonblnx Macc BoAbl -
npeacTaBnseT npakTnyeckoe 3HadeHne B MopennasaHun. Obnagas HanpaBneHWeM U CKOPOCTbIO, OHO
OKasblBaeT MNpsiMOe BO3AEWCTBME Ha HanpasrfieHWe [OBWXKEHWS W CKOpPOCTb cyaHa. B atom cmbicne
BaXXHYI0 pONb WUrpardT BETPOBblE (APeNdOBbIE), MOBEPXHOCTHbIE W MPUIUBO-OTIIMBHBIE TEYEHUS.
BeTpoBble Te4eHUAA MOryT ObITb MOCTOSHHBIMW B palioHax rocnoACTBYHOLWMX BETPOB, YbM CKOPOCTb U
HanpaBfeHne MEHSKTCA Mano, W BPEMEHHbIMM  (HEMEPUOAMYECKMMM), BO3HUKAOLWMMK  MpK
KpaTKOBpPEMEHHOM JeincTBuM BeTpa. CKOpPOCTb BETPOBOrO TeYeHWst 3aBUCUT OT cunbl BeTpa: 0,5-0,7
(BeTep OKOIno 5-6 6annos) - 1,0 y3 (8 LITOPM).
NMoBepXxHOCTHbIEe (HABMrauuOHHbIE) TeYeHnss HabngarTcs Ha rmyoduHax o 15 M OT ypoBHSI MOpS, HO
MOTyT pacnpocTpaHATbea U rmybxe. OHM Takke ObIBAOT MOCTOSHHBLIMKU (B OkeaHax - [onbdcTpum,
KypocnBo) n BpemeHHbIMU. CKOpPOCTM MOCTOSHHBIX TeYeHUW pa3nuuHbl. OHWM  yKas3biBalOTCA Ha
HaBUrauMOHHbIX KapTax " B JTounax (pwnc. 125).
B nnaBaHuu Bce TeYEHWS yYNTLIBAIOTCS HaBMrauMOHHbIMK cnocobamu.

Mpunuebl U OTNMBLI - Nepuoanyeckne konebaHus BOAHLIX MacC - 3aKn4yalTcs B MNOCTENeHHOM
MOBLILLEHMM YPOBHSA BOAbI 40 HAMBLICLLErO N 3aTEM MOCTEMEHHBbIM UX MOHWXEHUEM [0 CaMOro HU3KOro
(puc. 126). MakcmanbHbIN YpOBEHb BOAbl HAa3blBaeTCA NOSIHOW BOAOW, MUHUMAarbHbLIWA, NOCne OTnuBa, -
Manomn Bogon. PasHoCTb Mexay 3TUMKU YPOBHAMU B OOHOM NEpUoe HasbiBaldT BeSIMMMHOM NMpUNuUBa.
OT0 siBNEHMe BO3HMKAET Mo BIUSIHMEM NPuUnnMBoobpasyolwmx cus, Ybs npupoga fnexnt BO B3aMMHOM
nputsbkeHn 3emnu, JlyHol n ConHua. OHM BAMSIKOT Ha NOOBWKHYIO BOAHYIO 000NOYKY Halwen nnaHeThl. B
3HaAYUTENbHOW CTEMEHU Ha MPUNMBLI BRMSeT npuTskeHue JlyHbl, pacnonoXXeHHOW HaMHOro 6nwke K
3ewmne, yem ConHue. NMoaTomy cuna nyHHbIX NPUNUBOB GonbLle Yem B 2 pasa Curbl CONMHEYHbIX. A xoTsa
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3TV NMPUNMBbLI HE3ABUCKMbI APYr OT Apyra, HO, CKNagblBasicb, OHW 06pasyloT eAuHbIN JTYHHO-CONMHEYHbIN
NpUnImB.

Mpu BpaweHun Bokpyr 3emnu JlyHa B TeyeHue NyHHOro Mecsiua MocrnefoBaTenbHO NPOXOAUT 4vepes
yeTblpe asbl (puc. 127). Ha pucyHke BMAHO, YTO NpW MOMHOMYHUM U HOBOMYHUW NpunmeoobpasytoLme
Cunbl COBMagarT M BbI3bIBAOT MakcumarnbHble (cusnrmnHble) npunmebl. Korga xe JlyHa Haxogutcs B
nepBoOW MMM nocregHen 4YeTBepTu, NpUIMBOOOpasyloLmMe CUnbl AENSTCA U BO3HUKAKT MUHMMarbHbIE
(kBagpaTypHble) MpunmBbl. Takoe HepaBeHCTBO MPWIMBOB Ha3biBalT (PaA30BbIM, WK MOSTYMECSYHbIM.
Mepnog N3MeHeHNNn npunMeoB paBeH 14,6 CYTOK.
Pasnuuator Tpn bopMbl NPUNMBOB: CYTOYHbIE, UMEKOLLNE B Nepmoa NyHHbIX CyTOK (24 4 50 M) ogHy
NOMHYK BOAY M OOHY Manylo; NOAyCYTOYHbIE, Y KOTOPbIX 3@ 3TO Xe& BPEMS CMEHSTCA ABe MOJSHble
BOAbl M ABE Marlble; CMeLlaHHble - C MEePEMEHON B T€YEHUE MOMOBUHbI MYHHOrO Mecsua nepvonoB C
MONYCYTOYHbIX Ha CYTOYHbIN, n HaoboporT.
Hanbonblwmne BennymHel NpunueoB HabnogaTca B ATNaHTMYeckom okeaHe - 18 m (0. ®angu), 11-12 m
(y nobepexbst AHrnum). B Tuxom okeaHe oHW MeHbLue - 7-8 M (y Ansckn) n 13 m (B OxoTckom mope).

yPOBEHbL MOJHOH BObL i nepeas
————— = UeTBEPTh

2

- 3

nocneIHAR
HeTBEPTE

Puc. 126. YposHu u senu4uHa npunusa. Puc. 127. ®a3osoe HepaseHCcmM8o rpunuse.

OcHoBHbIM nocobvem no npunvesam Ans Mopennasartens aenstTca "Tabnuubl npunnsos". OHM ObiBalOT
NOCTOsIHHbIE N exerogHble. MocTosHHbIe "Tabnuubl" cocToaT n3 Tpex kHur: "Boabl EBponenckon 4actu
CCCP v npunerawowux K HUM 3apybexHbix panioHos", "Boabl Asmnatckon yactu CCCP" n "3apybexHbie
Boabl". B exerogHbix "Tabnuuax" 3apybexHble BoAbl NpeAcTaBrieHbl ABYMS KHUramu: "ATHaHTUYECKUN,
Unauncknii n CesepHbin JlegoBuThlid okean" u "Tuxuin okeaH".

C nomoLblto aTux "Tabnuu" MOXKHO BbIYUCIIUTD:

e  BbICOTbl U MOMEHTbI MOSHBLIX Y ManbIX BOA B OCHOBHbIX NMOPTaXx Ha 3afaHHble CYTKW;

e  BbICOTbl YPOBHSI MOPSi B OCHOBHOM MOPTY Ha Ntobon 3agaHHbIi MOMEHT MeXay MOSTHOW U Marnon
BOJOM;

e Bpewms, Korga npunve JocTuraeT 3afaHHON BENUYMHDI.

Mpu nonb3oBaHun "TabnuMuamu NpunMBOB" crneayeT BHMMATENbHO O3HAKOMUTBLCA C OFNaBMIEHNEM KHUTM
" NOSICHEHMAMM K Hen.
MpunuBam Bcerga CONYTCTBYOT NPUITMBO-OTNIMBHbIE TEYEHUA - MNepuoguyveckne nocTynaTenbHO-
BO3BpaTHble [BWKEHWS BOAHbIX MacC, KOTOpble 3aBMCAT B OCHOBHOM OT Xxapakrtepa npunuBsa.
CkopoCTV NpuUNMBO-OTNIMBHLIX TEYEHUN B pasHbix BaccenHax He OOuHaKoBbl U MOryT ObiTb OT 1-5 (B
Benom mope) oo 0,1-8 y3 n 6onee (B Tuxom okeaHe). Kpome TOro, MpunumBbl aKTUBHO Y4YacTBYIOT B
N3MEHEHNN YPOBHS BOAbl. JTO SIBMIEHME CITOXHOE M BbI3bIBAETCSH TaKKe CrOHHO-HAarOHHbIMW BETPOBbLIMU
TeYEHNsIMU (KIacCUYeckuin npumep - nofgodHble TeveHus B PUHCKOM 3anmuBe) U cuamMu rpaBuTauuu,
CTPEMSALLMMUCA MPUBECTU YacTuubl BOAbl B COCTOSIHME MOKos. [lpu nnaBaHMM KPeWcepckux SIXT C
BonbLuon ocagkor HeoBXo0ANMO yUnTbIBaTb 3TU KonebaHus.
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9 I'maBa 9. Mopckaa npakTuka B ganbHem nraBaHUM.

9.1 YnpaBneHue KpeucepCKO-rOHOYHbIMU SXTaMWU B LUTOPMOBYIO
noroay.

FAXTEHHbIN KanuTaH AOSMKEeH TBepAo 3HaTb, YTO MOpe OwuboKk He npowaeT, 06s3aH MNOCTOSIHHO
COBEpLUEHCTBOBATL CBOE MAaCTEpPCTBO, C KaXAblM MnaBaHMeM oborawiatb NUYHBLIA OMbIT MOPSAKa-
crnopTtcMeHa. PykoBoACTBYSICb NpaBuiiaMmmn "XopoLluen MOPCKOM NPakTUKN", AXTEHHOMY KanuTaHy cregyet
He TONbKO TLaTeNlbHO U BCECTOPOHHE FOTOBUTbL CBOE CYAHO M 3KUMNaX K NPeacTosiLLeMy MiaBaHUio, HO U
BO BCEX COMHMUTEIbHBbIX cry4Yasix, 6yab TO METeOYyCIioBWUs UM HaBUrauuoHHasi obcTaHoBKa, Bcerga
cumTatb cebs "dnmke k onacHocTu". Takon pasyMHbIA U y4UTbIBAKOLWMIA BCe 0BCTOATENBLCTBA NOOXOA
obecneunt 6e30nacHOCTb NylaBaHUS.

YnpaBneHue Kpencepcko-roHoOYHbIMU AXTaMU B LUITOPMOBYHO noroay.

N

Hanpasrenwe gavmensn BONH
e —

KanutaH 6xTbl, 3acTUrHyTbIW B MOpe LWTOPMOM, Tnpexae BCero [[OMMKEeH pewwnTb BOMpoc O
uenecoobpasHOCTM NPOAOIKEHUss nnaBaHus. Ecny paiioH nnaBaHusi M3006unyeT HaBurayMOHHbIMM
OMacHOCTAMU, TO HEOBXOOUMO YKPbITLCA B Gnvkamwem nopTy-ybexulle, raBaHn Ha 3akpbITOM penae,
0coBEeHHO MpK NNoxon BUAMMOCTU. Ho ecnu onacHocTel No Kypcy HeT, nnaBaHue fydlle Npoaoskath,
Tak Kak puck 3axoga B NopT 6orbLue, 0COOEHHO €Crv OH HE3HAKOM.
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B wtopm Kypc xTbl cnegyeT MpoknagbiBaTb danblue oT Gepera, 4Tobbl He monacTe Ha NPUOONHYIO
BOMTHY U MMETb MOA4 BETPOM MECTO AN BbIHYXAEHHOro gperida B Cnyvyae aBapuv WnnM npyv CMeHe
napycoB. Bo Bpemsi cunbHoro wropma He crnegyet 6e3 ocobor HeobxoanMmMocT AenaTb MOBOPOTHI Kak
yepes chopaeBmHa, Tak 1 oBepwTar. [pu HeymenbIX UK HeyAaYHbIX NOBOPOTaX B MEPBOM CryYyae MOXHO
nopsaTtb Napyc, criomaTb MK U Ma4yTy, a BO BTOPOM - MOpBaTb 3adHWe LUKaTOpWHbI napycoB. Ecnn xe
€CTb HeobX0AMMOCTb B MOBOPOTE Yepe3 hopaeBumHa, TO criegyeT pas3orHaTh SXTY Ha Kypce bakwTar Ha
NnoABETPEHHOM CKIOHEe BOSHbI, ObICTPO A0OpaTh MMKa-LIKOT B TYryl0 U NOBEPHYTb Ha BEPLUUHE MOMOromn
BOMHbI, BbbKAAB MOMEHT ocnabneHua BeTpa. Bo Bpemsi nmoBopoTa He pekoMeHAayeTcs OTAaBaTb
HaBeTpeHHbIV BakwwTar, noka He ByaeT 3anoxeH NoABeTpeHHbIN. NHave ero He yaacTtcs "HabuTe" nocne
noBsopoTa.

[MoBOpOT oOBepLUTar B WTOPM HYXHO AenaTb OYeHb ObICTPO Ha BEPLUMHE MOMOron BOIMHbI, HE MMEIoLLEN
rpebHs. lNMepen NOBOPOTOM M MOCe Hero Heob6xoaAMMO HEMHOrO BanuTbCS C Lenblo GbicTpee HabpaTb
xog4. B cBexwii BeTep npu NoBopoTax oBepLuTar rmka LKOTOM He paboTatoT.

Ecnu wtopm 3acTtaér axTy B roHKke, TO 4OCTAaTOYHO ONbITHBIN 3KMMaX MOXET AoNyCTUTb chopcupoBaHme
napycamu. Ha kypce randsung HeobxooumMo gobpaTb OTTSKKY rMka, a npyu 0cobo CUNbHbLIX NOPbIBax
HEMHOro NOTpaBWTb MMKa-LWKOT, 4Tobbl 0cnabuTe Harpysky Ha pynb. Ha kypcax 6akwTar n dopaesmHg
rPOT JOMKeH ObITb NIIOCKMM, MO3TOMY BTYrylo HabuBaloT OTTsKKY rMka. Ha kypce GengeBuHa criegyeT
OpaTb pudbl M 3amMeHATbL NepegHUE napyca, He fonyckasi KpeHa sixTbl 6onee 6onee 30°.

TexHuKa nnaBaHUA Ha BOJIHe. [1Ns SXT He Tak onaceH BETEpP, Kak BbICOKME W KPYTble BOJIHbI, KOTOpbIE
MOTyT OMPOKWMHYTb €e BBEpX Kunem, copsaTb MKW, CrnomaTtb MayTbl, pa3butb kopnyc. [loatomy ans
ynpasneHuns SXTON Ha BOITHE HyXHa cneynanbHas TEXHUKa.
Mpu naBupoBKe Ha GoONbLIOW BOMHE, YTOObLI HE TEPATb XOA4, HAAO WATU HECKONbKO MOSIHee, NoTpaBuvB
HEMHOro LWKOTbl. Korga anvHa BOMHbI CTaHOBWTCSA paBHOM MPUMMEPHO ANMHE Kopryca, AXTY HaduHaeT
OuTb O BONHY, cOMBaTb XOA4 U "BbITPSIXMBaTL" BETEP M3 NapycoB. YTOObLI N3MEHNTL NEpPUoa NPOAOSIEHON
Kayku, npuxoauTtcs yBanueaTtbcd. [pu AnvHe BOMHbLI, paBHOW ABYM KOprycam cyaHa, MpogosibHas Kadka
cTaHoBUTCHA Bornee CNOKOMHOW, HO 3aTpydHseTcs ynpasneHne axton. OpbutanbHbIM Te4EHWEM BOSH ee
TO NPMBOAWUT, TO yBanueaeT.

Mpy AnuHe BONHbI, paBHOW TpeM-4YeTbipeM Koprycam, MOXHO uaTn ObiCTpee 1 Kpyye, ecnv npaBuTb He
no Kommnacy, No BbIMMNENbHOMY BETPY Tak, YTOObl KypCOBOW Yron BbIMNENbHOro BeTpa Oblfl MOCTOSHHbLIM.
B nox6uHe mexay BonHamu pyneBow AOMKEH HEMHOTO M3MEHSATb KypC noj BeTep, a Ha rpeGHsAX BOJH -
Ha BeTep (puc. 128). lNpu ynpasneHWM NO BbIMNENbHOMY BeTpy (PakTMYeCcKMn MNyTb SAXTbl G6nnxke K
npsiMOMy, YeM ecnu Gbl OHa wna no komnacy. nsa Toro 4Tobbl n3bexaTb 3amMmeaneHns xoaa, CUITbHOMO
yOoapa v 3anuBaHus SXTbl Ha rpebHsx ocobo KpyMHbIX BOMH, creayeT nepes HUMK yBanueaTtbCs 40 yrna
50- 60° k HanpaBneHuto 6era BOMHbI, @ 3aTeM CHOBa NPUBOAUTLCHA Ha MOCTOSHHbIN Kypc. VIHOraa kpyTbie
BOJSHbI Myylle BCTPeYaTb HOCOM, MOYTM NEPNEHAMKYIAPHO K rPeBHI0 (B YACTHOCTU, Ha SIXTax C MOSMHbIMMI
HOCOBbIMW 06BOAAMM), @ NOCHE ero NPOXOXAEHWS yBanMBaTbCs.
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Ha nonHbIX Kypcax BOMHbl OOroHAT TsKenble AxXTol. YToObI MCNONBb30BaTb 3HEPTUIO MOMYTHBLIX BOJH A5
YCKOPEHMS xoAa, CrnedyeT MeHblUe BPEMEHW WATUM Ha HaBETPEHHOW CTOPOHe rpebHs un Gonblue Ha
noaBeTpeHHoW. [Ona 3Toro cpasdy nocrne MpoxoXaeHus rpebHsA HY)KHO npuMBoAUTbCA A0 OakwTara u
pasroHsITb AXTY, a Nepen KPyTbiM CKIMOHOM HaberawLllen BOIMHbI yBanvMBaTbCcA Ha pOpOeBVMHAO U MATU
CKOIMbKO MOXHO B pexume cepduHra (puc. 129).

Mpu NnaeBaHuWM B LWITOPM 0COGO onacHbl 6aHKU U OTNMYUTENbHBbIE FMYyBUHBI B MOpPE U Hago oGXoauTb MX
CTOpOHOIA. Ha rmybrHax MeHee NOMOBMHbI AMVMHbLI BOJHbI YBENUUMBAETCA BbiCOTa BOMHbLI U 06pa3ytoTcst
onacHble GypyHbl.

28 ceHTAbps 1975 r. agByxmauToBasa sixta "KegposHuk" (Tvna "Onan") B panoHe ocTpoBa [enbronaHg B
CeBepHOM Mope nonana B 30HYy Habupawuwero cuny yparaHa. B 4 4 47 MuH Ha axTy o6pyLuMnochb
HECKOITbKO HeOObIYHO BbLICOKMX BOJIH, KOTOpble MNEepeBepHynM ee, criomaB o06e MayTbl, BblOMB
UNNIOMUHATOPLI U 3anvB HaMoNoBMHY. JKUNaX He nocTpajarn, B MOMEHT aBapuu Ha nanybe 6bin oavH
pyneBoONn, NPUBSA3aHHBLIN CTPAxXOBOYHbIM MosicoM. [pyu nepeBopoTe ¢ nanybbl copBano crnacaTernbHbIN
NMoT, KOTOPbIN pacKpbInca 1 Obin yHeceH BeTpoM. [oTeps nnoTa NOAXNecTHyna SHEpPrui AXTCMEHOB.
OHu nogHsnM Ha BOPT CNOMaHHbIA PaHroyT, OTKayanu Body, NOCTaBMIIM BMECTO MayTbl CMUHAKEP-TUK U
noA ancenem yLwrnm nog npukpbiTble ocTpoBa lenbronaHg. Kak cuntaloT, sxTa nonana B panoH C pesKkow
cMeHon rmybwvH, rge B WTopm obpasoBarncs 6ypyH, ONPOKMHYBLUNIA SXTY.

MNnaBaHue nop WTOPMOBLIMU NapycamMu. B 3aBucMMOCTWM OT cunbl BeTpa, Kypca, MOPEXOOHOCTU U
BOAOU3MELLIEHMS SIXThl, KBanudmKaL MM aKunaxa 1 ycrioBUN nnaBaHus B LUTOPM Ha rpote 6epyT pudbl 1
MeHs0T OonblUMe nepegHne napyca Ha MeHbluMe. TexHuka B3ATUSS pUchoB TpaanLMOHHBbIM Crocobom, ¢
NMOMOLLIbIO CEe3HEW, B HacTosillee BPEMsi HaCTOMbKO YCOBEpLUEHCTBOBaNachb, YTO Ha BCK onepauuio
TpaTuTca He 6onee 30 cek. Ha BepTniore rmka KpenuTCA rak UIm WTbIPb C FOJIOBKOM, HA KOTOPYH, OCaanB
rpoT, HageBaeTCa nepeaHUn JOBEPC HYXHOro psga pudos. Pud-wkeHTenb, 3apaHee 3aBefeHHbIN B
KpeHrenbC Ha 3afHeln LUKaTOpUWHbI, BbiOMpaeTca BTYryio TansaMu unu nebefkon u 3aknagbiBaeTcs Ha
rpebeHke Ha ruke. Mpu aTom, pasymeetcs, paboTaloT elle ¢ rpoTta-anomM, TONeHaHTOM U FMKa LLIKOTOM.
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CBoboaHYyO MSKOTb Mapyca He OYeHb TYro CKaTbiBalOT M LUHYPYIOT Yepes NoBepcChbl, NPobHbIe Ha rpoTe
npumepHo yepes 75-90 cm.

\, | 1600 [1600; 1800

3T0T cnocob B3ATUS pMEOB NPUMEHNM TOSBKO AN NPOYHbIX Aa KPOHOBBLIX NapycoB. Cxema npumepHoro
pacnonoxeHna pudgoB Ha rpote axTbl Tvna JI-6 nokasaHa Ha puc. 130. CornacHo npUHATON
MEeXAyHapOAHOW MpakTuke, nocnegHun pag pudoB Ha rpoTe OOSMKEH yMeHbllaTh Nrowagb napyca Ha
50%.

Mpu BeTpe cunon 10 6annos 1 Bornee Ha AXTax CTaBAT TPUCENM M LUTOPMOBLIE CTakcenu. Ona manbix
AXT W Ha NaBMPOBKE 3TOT MOMEHT MOXET HacTynuTb paHblue, Yem Ans Bonbwux AXT M Ha NOSHbIX
Kypcax.

Tpucenu moryt pasnuyatbcsi no opMe (C HW3KMM WMAM BbICOKMM LUKOTOBbIM YrfiOM) M NO cnocoby
KpenneHus LWKOTOBOro yrna (Ha ruke unm Ha kopme). Tpucenu ¢ HU3KMM LLKOTOBbBIM YrfIOM U KpenneHnem
LLIKOTOB Ha KOpMe ryuLle MUCronb30BaTh Npu CUNbHOM BOMHEHUU, KOrAa XTa YacTo OKasbiBaeTcs Mexay
rpebHaMK BbICOKMX BOMH. [1paBga, Takon napyc nioxo CTOUT Ha Kypce dopaeBunHA. Tpucenu ¢ BbICOKUM
YrNoMm 1 KpenneHneMm LLIKOTOBOro Yria Ha ruke no3sonsioT UATU Kpyde K BeTPY Ha CpaBHUTENBLHO rMaakomn
Bode (cMm. puc.128) n nydwe CToAT Ha MOJSHbIX Kypcax. B aTom cnydyae Bo msbexaHne NosOMKU rmMka
TOYKa KpenneHus LKOTOBOrO yrina AofmKHa coBrnazaTth C TOYKOW KpenneHus ryuka-LKkoTa.

NexaHue B gpeinidre u Ha nnaByvem sikope. Korga ¢ ycuneHuem BeTpa MATU CTaHOBUTCA TsBKEMo, a
LUTOPM He MOMYTHbIV 1M Mo BETPOM eCTb [0CTaTOMHO MecTa, TO JioXaTcs B Apeid nog napycamu nvbo
BCTAlOT Ha MnaBy4uil sKkopb. Ecnu ke nofd BETPOM OMacHO, MOXHO yAepXMBaTbCsl Ha MecTe, NaBupyst
nog Tpucenem.

Hanbonee yctonumBo nexar B gpende OAHOMAYTOBblE M ABYXMAYTOBbIE SXTbl MOA ABYMSI NMapycamu:
BblIOpaHHbIMY BTYIyl0 TPMCENEM M LUTOPMOBBLIM CTakCcerneM, BbIHECEHHbIM Ha BeTep (puc. 131, a, 6). Pynb
kpenat nubo B A1, nmMbo HeMHOro nepeknaabiBaloT Ha BeTep, B 3aBUCUMOCTU OT CBOWCTB SIXThbl. B aTOM
nonoxeHnn axra ctout nopf yrnom 50-60° k BeTpy, Apendys nof BeTep co ckopocTbio 1,5-2 y3na.
Ha wonax u kayax wHorga ApendpyoT noa rnyxo 3apudneHHon u BbibpaHHon B [N GusaHblo u
LUTOPMOBbIM CTakcenem, BbIHECEHHbIM Ha BETep, HO B 3TOM cny4vae Apend mMeHee yctonums (puc. 131,
B). MoxHO ApendoBaTb NoJ OLHUM LUTOPMOBbLIM CTakcenem. [Ang STOro CTakcerb-LUKOT BblOMpaloT
BTYryl0 C NoneeTpa, a pynb KnaayT Ha BeTep U kpendt. B atom cnyyae gaxta 6ygeT gpendosaTb no
npuHUMny "nagatoLLero nucrta", To Habupasa xo4 1 NPMBOAACk, TO TepsAsd ero u yganmeasch (puc. 131, r).
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CymMmapHasa ckopocTb Apenda Torga coctaBut 3 y3 n bonee. fAxta MoxeT apendoBaTtb M No4 OOHUM
pPaHroyTom C pyrem, MofoXeHHbIM Ha 6opT (puc. 131, r), ogHaKo CKOpPOCTb Apenda B TakoM criyyae
oKaxeTcs 3HaYUTENBHO fonbLue 3 y3M0B.
Mo cxemam, nokasaHHbIM Ha puc. 131 (a, 6, e, ), MOXHO NOXWUTbCSA B Apend He TOMbKO B LUTOPM, HO U
npv HOpMarbHOW Norode nog MOoSfiHbIMK napycamu (TPOTOM U FeHyen), Koraa XOTAT ObICTPO OCTaHOBUTb
AXTY, HE CTAHOBSICb Ha SIKOPb, U eCcTb MecTo ansd gpenda. Ha puc. 131, e n x (wnon n KaT) rpot
pacTpaBneH 0 BaHT.
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Ecnn wus-3a BbiCOKMX rpebHen BOMH, OMPOKMABbIBAOWMUXCA Ha AXTy, QApendoBaTb CTaHOBWUTCH
Hebe3onacHo, TO OTAAT C HOCa NIaBy4Min IKOPb, KOTOPLIV pa3BopayvBaeT CyAHO HOCOM MPOTUB BeTpa
n BonHbl. CkopocTb Apeindba Ha nnaByvyeM sikope 2-3 y3 (B 3aBUCUMMOCTM OT yCrnoBui). Yem cunbHee
BOJIHEHME, TEM Ha OGonblUyld ONMHY creayeT BbITPaBNUBAThL SIKOPHbIA KaHaT (gpektoB). Npu ybopke
AKOpS BbIOMpaloT NpegHa3HayvYeHHbIN Ans 3TON Lenuy BbITSXKHON TPOC, KOTOPLIA BO BPEMSI OTCTaMBaHWs Ha
nnaeBy4yeM SiKOpe BbITPaBMNMBaOT Ha OONbLUYIO AMNVHY, YEM SKOPHbIA KaHaT. CnegyeT umeTtb B BUAY, YTO
opbuTanbHbIM OBWXKEHNEM BOAbl BbITSXKHON TPOC MOXET 3aKpyTUTbCH BOKPYr SKOPHOrO KaHaTta, Toraa
HEBO3MOXHO ByaeT ero ucnonb3oBaThb.

Y6eraHve oT LWITOpMa - 3TO yXOA4 OT BEeTpa W BOJIHbI MOMHbIM KYpCOM C HambonblUuel ckopocTbio. Ecnn
cvna BeTpa MO3BOMSET, TO 3TO AenatT Mo TPUCeNeM U LUTOPMOBLIM cTakceneM. B Takux ycnosusix
TpUCENb LUKOTblI 06A3aTeNbHO KPEMNUTb Ha KOPME SIXThbl, @ HE Ha rvKe, Tak Kak npu G6OMbLIOM KpeHe ruK
0o6s3aTenbHO 3adeHeT 3a BOMHY M criomaeTcs. YTtobbl n3bexaTtb Crny4anlHOro pasBopoTta AXTbl arom K
BOSIHE MpW pasblCKMBAHUW, C KOPMbl MOME3HO BblTPaBWUTb HECKONbKO TPOCOB ANMHOWM okono 40-50 m
Kaxxgbll Mnm HebombLIOW MNnaByyunii skopb. Ecnuv WwTopm nepexoguT B yparaH, TO OCTaBAsiOT OAWH
LUTOPMOBOW CTakcenb WAM yXoAaT NOA OogHUM paHroytoM. Mpu ckopoctu BeTpa 33 m/c, Hanpumep,
yaenbHoe gasneHune setpa gocturaet 90 kr/m2.

Mpu yberaHuu oT wWTOpMa Ha POPOEBMHA HU B KOEM Cryyae Henb3s AonyckaTb HEMpOW3BOMbHbIX
nepebpacbiBaHWi cTakcens ¢ 6opTa Ha 6opT, MHa4Ye OT CTakcens OTpbIBAOTCA KapabuHbl, pBYTCS darbi
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W WKOTbI, pa3banTbiBaloTCA KpenneHus wrara. Ytobbl aToro nsbexarb, JOCTaTOMHO HEMHOIO U3MEHUTb
Kypc ¢ dopaeBvnHAa Ha NOSHbIA BakwTar.

LUTOpMOBaTb B MOpe unmu 3anTn B YKpbITME - pewaeTt KannutaH AXTbl, UcXoad w3 cnenyrwmx
npeanocCbINoK:

e 00WMA MapLpyT, MECTO CyagHa M ero kypc, 6nu3ocTb Gepera, HanuuMe YKpbITUA U XapakTep
noaxo4oB K HUM, TFNYyOMHbI, QaKTUYECKUA BeTep WU BOMHEHWE, MPOrHo3 norofpl, MEeCTHble
Npu3Hakuy;

e  COCTOsIHME KOpryca, paHroyTa, Takenaxa, napycoB 1 CHabXeHus;

e kBanudukauusa n Musmyeckoe COCTOSHNE KOMaHAbI.

BonbLINHCTBO aBapuit MPOMUCXOANT NPW 3aX0Ae SIXT B raBaHb MIM BbIXOAE U3 HUX BO BpeMs LiTopma, Tak
Kak NoMumo npuboiHoi BoMHbI 06pa3syeTcs 6eperoBoe TeYeHne, KOTOpPoe CUMbHO CHOCUT SIXTY C Kypca U
MOXeT caenaTtb ee Heynpasnsemon. [1sa npuMepa UnniocTpUpYyIoT 3TO:

OceHblo 1975 1. sixTa "Komap" B 11-6annbHblii LUTOPM BXOAuna B NOfbCkMiA nopT [JapMoBO Ha HXXHOM
nobepexoe banturnckoro mops. Y Bxoga B NOpT Obinn BbICOKME, KPYTble BOMHbI. AXTa nonbiTanack yntu
obpaTHO B MOpe, HO NMPNOONHON BOMHOW ee NepeBepHyro, CIoMano MadTy U BbIGpoOCUo Ha BOSTHOMOM.
B 1976 r. axrta "UeHTayp", Bo3Bpawascs n3 BapHemioHae B AbiHIO, nonana B 8-6annbHbii WTOPM.
Pewwnnn ykpbiTbcs B nopTy Bnageicnoso, Kygaa Bxogwnu nog napycamum Ha hopAaeBuHA. FAXTa CunbHO
pbiCkana Ha Kypce W packadvmsanacb ¢ 6opta Ha 6opT. [NpnbonHas BomHa M NpuMBpexHoe TedyeHue
©pocunu cygHo Ha 3B8e34000pasHble Bnokm mona.

O6Lwas pekomeHAaums No ynpasreHnto HebonbLMMK NapycHMUKamMmu B LUTOPM TakoBa: €Cnuv Kypc cyaHa
npoxogut BOMM3M Oepera, a HagBUralLWUNCA LWITOPM OXMAAETCA C MOpS, MapyCcHbIM cyaam
pekomeHayeTcsl 3abnaroBpeMeHHO M3MEHUTb KypC C pacyeTom OTOMTWU OT bepera B CTOPOHY MOpPS. 37O
Heob6xoaMMo, YTOObLI BOBPEMST YATU C MENKOBOAbS, OT NPMOOMHON BOSHbI, U UMETb 3anac YNCTOWN BOAbI C
noasetpa ans MaHeBpUpOBaHUS Ha cny4yan aBapUNHbIX cuTyauun n T.N.
B wropM BMAMMOCTb, Kak MpaBWmo, yXyALIAeTcs M CHWXKaeTca TOYHOCTb obcepBauun. [loaTomy
HaVMeHbLUEee pacCTOsiHME, Ha KOTOpOe CyAHO MOXeT npubnuamTbca Kk Oepery B LITOpM, 3TO cymma
JONYCTUMON MO HaBUraUMOHHbIM YCMOBUSIM AUCTaHUMM COnwkeHWss ¢ OGeperom u Havbonbluen
BO3MOXHOW owmobku cyucneHus B CTOPOHY ONacHOCTMU.
TONbKO XOpOLIO M3y4YEHHblE M U3BECTHbIE MYHKTbl C XOPOLUMMMW MOAXOAAMM MOTyT OblTb HaOEXHbIMU
ybexuwamm B Wrtopm. Ona Toro 4tobbl n3yyatb Takme MyHKTbl, B y4eOHbIX MfiaBaHMAX U NPU XOPOLLEN
noroge HYXHO Kak MOXHO Yale 3axoautb B Hux. OgHako B y4yebHble nnaBaHWMs C HEOMbITHbIMU
3KMNaxamum He cnegyet BbIXOAUTb B MOpe Mpu nagawwem AaBneHunm W Opyrux  npusHakax
HadBUralLWerocs LWTOpMa, XapakTepHblX Afs AAaHHOro pavioHa. MapupyT Takux nnaBaHun criegyeT
nnaHMpoBaTb BOMU3N YKPbITUIA, 40 KOTOPbIX MOXHO AOWTU 3a 4-6 4acoB; He cneayeT BbIXOAWUTb Ha HOYb,
€cnM no MpOrHo3y oXxugaeTcsa TymMaH, a MaplipyT npoxoauT BOMU3M HaBUraUMOHHBLIX OMacCHOCTEW.
Mpn opraHmnsaumm 1M nNpoBeAeHUU YYebOHbIX MMAaBaHUN ManbiX SAXT C ManoOoMbITHBIMK 3KMNaXXamMu Hago
UMeTb B BuAy, YTO MOCMe AHSA NaBUMPOBKW B LUTOPM OObIMHO HEOOXOAMMbI ABa-Tpy AHSA CTOSIHKM AnNS
PEMOHTA, MPOCYLLKN NapycoB, MMYLLLECTBA U OTAbIXa KOMaHAbI.

TexHuKa 6e30MacHOCTU B WITOPMOBbIX ycnoBusix. KanutaH sixTbl IMYHO OTBETCTBEH 3a WHCTPYKTax
aKMnaxka sXTbl MO TEXHMKE Ge3onacHOCTU paboT, BbINOMHAEMbIX Ha nanybe n Ha MayTe, Npu MaHeBpax ¢
napycamu, no aBparbHbIM U aBapuiHbIM pacnucaHusm, Tpesore "Yenosek 3a 6optom!" n T.4., a Takke 3a
nepuoguyeckoe npoBegeHune y4ebHbIX TpeBor.
Haunbonee cnoxHble M MNOTEHUManNbHO onacHble paboTbl (Oka3aHue nomolwn Tepnsawemy 6GencrTeue
CyOHy, paboTbl Ha Ma4Te, 3aBO3 SAKOPS) AOMKHbI BbINOMHATE CaMble KBanNnUUMPOBaHHbIE MATPOChI Mo
NNYHBIM KOHTpOnem KanutaHa AXTbI unm BaxTEHHOrO HavanbHUKa.
Mpn nepBbIX Npu3Hakax NpPUBNMXKaKLErocs WTopMa HeobXxoouMO 3adpavTb FOKW, BEHTUNSLMOHHBbIE
rOpJIOBMHbI, UIIITKOMUHATOPbI, MPUrOTOBUTL BHYTPU SIXThl NPUHAASIEXXHOCTU ANs B3ATUS puddOB, TPUCETTb U
LUTOPMOBOW CTaKkcenb, a ecnn Hago, TO B3ATb 3apaHee pudbl 1 CMEHUTb CTakcenb Ha MeHbluiA. Bce
AXTCMEHbI, BbIXOAsWME Ha nanyby BO BpeMs LITOpMa, AOMMKHbI OblTb OAeTbl B HEMNpOMOKaemble
KOCTIOMbI, CrlacaTerbHbIe XUIEeTbl U CTPAxXOBOYHbIE MoOfAca, Npu4emM npu paboTte Ha nanybe OHW OOJKHbI
OblTb MPUCTErHYTHI KapabWHOM K cneumanbHbIM pamam, PECIIMHraM WM CTPaxXOBOYHBLIM Jleepam.
CTpaxoBo4HbIA Nieep NpPOTAMMBaKOT OT HOCa A0 KOpMbl ¢ 0boux 6opToB BAOMb hanbwwbopta unu
KomuHrca pyobkn. OH ynobeH Tem, 4YTO, 3anoXMB 3a Hero kapabuH, AXTCMeH MoxXeT cBO6OAHO
nepeaBuraTbCAa No Bcen AnuHe sxTbl. CTPaxoBOYHbIN Neep 3aBOAAT CO cnabuHoW W NoaaepXmBaloT B
HaTAHYTOM COCTOSIHUM C MOMOLLBIO PE3MHOBOrO CTPONa, TakK Kak Tyro HaTAHYTbIA fneep Ierko MOXeT
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nopsaTtbCcs aaxe npuv HebonbLIoN Harpyske.
XoxOgeHne MO MNOOBETPEHHOW CTOpoHe nanybbl BO BpeMsi LWITOpMa AOIMKHO ObiTb 3anpeLleHo 3a
WCKIMIOYEHVEM CITydaeB, CBSA3aHHBLIX C BbIMONTHEHWEM KOHKpEeTHbIX paboT. lNpu B3ATMM pudoB, nepen
paboTamu Ha rMKe MPOBEPSIOT, XOPOLUO NN 3anoXeH TOMEHAHT U rmka-wkoT. Mpu cunbHOM BeTpe Ans
B3ATUSA pucos rpot ybupatoTt Ha nanyoy, nocne yero cTaBsT CHOBa.
Ecnu npu cmeHe cTtakcenen 6ak cunbHO 3anvBaeT BOAOW, a MeCTa KPyrom JOCTaToOYHO, - HeOoOX0aMMOo
yBanuTbCA.

B pononHeHve k npaBunam u Hopmam obecneyeHuss 6e3onacHOCTM MOpCKas npakTuka Tpebyet
cobnoaeHns cneayoLwmx yCroBum:

e Ha MOPCKMX sIXTax He [OSHKHbl MPUMEHSITbCA 3aABWKHblE LMTKU JIOKOB, BbiMagarolime npu
nepeBopavmMBaHnm SXThl;

e  SKOpSsl, aKKyMynsTOpHble GaTapen, orHeTyLWMTENN U Opyrue Tskenble npeameThbl OMKHbI ObiTh
3aKpensieHbl Bo n3bexaHne CMeLLEHUsI C MecTa Unv nageHus nNpyu NepeBopoTe AXThl;

e Ha ABepuax U LWMTKaxX JOKOB He AOMKHO ObITb Kamnt3en; AoMmKHbl ObiTb aBapuiiHblie 3aKpbITUs
BCEX OTBEPCTUI B nanyode u pyoke;

e  Ha sIXTe AOMMKEH UMETbLCS MMaBy4Min SKOpPb;

e MauyTa B NsipTHepce AoIMKHA OblTb pacKknMHeHa.

lMpakTuka nokasbliBaeT, YTO AaXke OTCYTCTBME TakuX Mpo3amyeckux getanen B o6opyaoBaHWu SXTbl, Kak
MOWKa Ha kamby3e 1 ranbtoH, MOXeT NPMBECTY K NageHunto noaen 3a 6opr.

9.2 Ocobble criy4yau B nnaBaHuUM.

NnaBaHne B y3kocTAX. K y3KOCTAM OTHOCATCA NpOMMBbI, LWXepbl, apsaTtepbl W KaHanbl,
pacnonoXeHHble B HenocpeacTBEHHON 6nusocTn oT HaBUraLMOHHbIX OMNacHOCTEN.
B ocob0o crnoxHbIx panoHax crieqyeT YMeHbLUUTb CKOPOCTb AXTbl A0 NpeAenos, o6ecnevmBaroLLmx TOMbKO
BbINOMHEHNe HeobxoaMMBbIX MaHeBpPOB.
Mpu nnaBaHum B y3kocTAX danbl [JormkHbl ObiTb pa3obpaHbl, SKOpPb rOTOB K OTA4aye, KOMaHaa SXTbl
AOMKHA HaxoamMTbCsA B rOTOBHOCTM Ha BepxHen nanybe. Cnegyet nsberatb cuTyauuin, BegyLmnx npsmo K
aBapun: Korga sxta MaeT Kypcom KpyTon GengeBvHA BMNPUTUPKY K HaBeTpeHHou OGpoBke dhapBaTepa;
Korga y uayLien Kypcom KpyTo 6ergeBuHA SXThbl C HABETPa B HEMOCpeaCcTBEHHOW 6nn3ocTu okasbiBaeTcs
CyOHO C MexaHuMdeckum pABuratenem, a C nogsetpa, Toxe B6nm3n, 6poBka bapsaTepa.
B nepBoM cnyyae npu BHE3anHOM 3axo4e BeTpa AXTa NOXUTCH B Apend 1 caguTcst Ha KaMHWU, BO BTOPOM
- 3axof BeTpa BeAeT K CTOMKHOBEHWIO C CygHOM nnbo K nocagke Ha Merb.

Noaxoa K He3HaKOMOMY MeCTYy CTOSIHKWU. [Mpu noaxode K HE3HAKOMOMY MYHKTY C HexapaKTepHbIMU
npMMeTamu, criegyeT cHayana BbIMTWM Ha Brvkanwnin K HeMy NPUMETHBIN OPUEHTUP (Masik, MbIC, OCTPOB,
ropa), onpeaenuTtb MECTO AXTbl U 3aTeM MO MpoKnagke AT B HyxHoe MecTo. [pu aTom Heobxoammo
cnegmTb 3a NOKasaHWAMM 9X0NoTa U He 3axoduTb 3a 6esonacHyto n3obaty oT nonyrtopa 4o ABYX 0CagoK
AXTH.

Mpw nogxoae K Hem3BecTHOMY Bepery U He3HaKoMOMY MeCTy C NOABOAHbIMU OMACHOCTAMU, HanpuMep
K OTAENbHbIM KaMHsIM, criedyeT BblITPaBMTb SKOPb Ha Leny Ha rapaHTUpPOBaHHYIO ryOuHY U yMEeHbLINTD
xod. MNpu nnaBaHMM Ha MeNKoBOAbE B HE3HAKOMOM MeCTe HYXHO YMEHbLUUTb KpeH, yopaB nuviiHue
napyca unu B3siB pudbl, TaK Kak SXTY, CEBLUYD HA MeIlb Ha POBHOM KWNe, CHSATb C Hee 3Ha4YuTenbHO
npote n 6uictpee. Ecnun cygHo naBupyeT B parioHe ¢ rmybnHamm meHblue 1,5 ero ocagku, To NOBOPOTHI
oBepLUTar genatoT pe3ko, 4Tobbl B cryyae 3ageBaHnst panbLlUKUEM 3a IPYHT SXTa HE OCTaHOBMIIach, a
no MHepL MM 3aKoHYUNa NoOBOPOT W Nerna Ha apyrowm ranc.

MnaBaHne B TymaHe. [py NepBbIX Npu3HaKax yxyglweHUs BUAMMOCTM HEOOXOAUMO CPOYHO YTOYHUTb
cBoe mMecTo. B TymaHe BO3MOXHbI ABa BMAa NriaBaHUA: BAOMb GeperoBomn Y4epTbl UK B OTKPLITOM MOpE.
Beper - nyuywwin opueHtup. Ecnn nossonsieT rmybvHa M MAOTHOCTb TymMaHa, TO MOXHO WATWM BAOIMb
bepera. Korga TymaH cTaHeT ryctblM, CriedyeT CTaTb Ha AKOpb (KenmaTenbHO B 3akpbiTon GyxTe wvnwu
raBaHvn) nubo yntn B mope. Ecnn sixta nget B TymaHe Boonb Gepera, He BUAsA ero, HEOOXOAMMO Tak
pacnonaratb CBOM Kypc, 4Tobbl nyTh (1Y) yBoaun ee ot Gepera. B TymaHe xenaTtenbHO yATK U3 panoHa
OXWBINEHHOro CygoXxoAcTBa. B cnyyae cOMHeHNs B CBOEM CUMCIIMMOM MeCTe HY>XHO HEMeAJIeHHO BCTaTb
Ha SIKOPb, nevb B apend unm s B CTOPOHY  3aBeJoMO 4yncTomn BOAbI.
B TymaHe sxTta, cornacHo TpebosaHuam MIMNCC-72, pomkHa natm 6e3onacHoOn CKOpoCTbio, NodaBatb
TYMaHHblE CUrHanbl, MNOOHSATb MAacCWBHBIN PAOMOMNOKALUMOHHBIN OTpaxaTternb (ecrnm ero He HecyT
NMOCTOSIHHO) U BECTU HabnogeHne 3a Yyxumu curHanamu. besonacHas ckopocTb AN AXTbl B TymaHe-
HOpMarbHbIN XOA4, MOA KOTOPbIM OHa MMeeT HaubOomnbLUyld MaHEBPEHHOCTb W YMNpaBrsieMoCTb.
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CrenyeT umeTb B BMAY, YTO 3BYK SIXTEHHOrO TYMAHHOTO rOpHa He CrbllieH Ha GorbLIoM CyaHe u3-3a
wyma mawuH. [osToMy, ecnu neneHr Ha curHanbl NpPUGNKaloLLerocsl CyaHa He MEHSIeTCsl, MOne3Ho
obpaTuTb ero BHUMaHWE 3BYKOBOW pakeTOM WM ecrnv Ha siXTe ecTb ABuraTenb-3anyctutb ero. Korga B
TyMaHe HayHeT BblpacTaTb CUIyaT MpubnuKalowerocs cyaHa, He pPeKoMeHAyeTCs OenaTb HMKaKoro
MaHeBpa OO Tex Mop, MoKa He BbISCHUTCSA ero Kypc, nocre 4ero creayeT AeicTBOBaTb GbICTPO U
XNaAHOKPOBHO, OTBOPauYMBasi B CTOPOHY OT Kypca 3Toro cyaHa.

9.3 MNMocagka Ha MeNnb U TeXHUKA CHATUA C Menu B pasfINYHbIX
yCcroBusX.

lMocagka Ha Menb MOXET CrnydYuTbCA MO BMHE 3kunaxa nubo ObiTb pesynbTaToM CTeyeHus
HenpeaBuaeHHbIX 0B6cToATENbLCTB. PaboTbl NO CHATMIO AXTbl C MENW AOSMKHbl BECTUCH PaAMOTHO U
3HEPrMyHO, He [O0XMaaacb NOCTOPOHHeW wmowwm. [Mpyn nepBom xe yaape anblIKMEM O TPYHT
HeobxooMMO OencTBO Takum obpaszom. Ecnn n3BecTHO, C KakoW CTOPOHbI Mefb, TO cnegyet ObiCTpo
caenatb noBopoT nnm N3MEHUTb Kypc B CTOPOHY rny6okomn BOAbI.
Ecnu pacnonoxeHve menv Hen3BecTHO, TO C KypcoB bengeBuHa 1 randsuHg Heobxoanmo cpasy Aenatb
MOBOPOT OBepLUTAr 1 pasBopaynBaTbCs Ha obpaTHbIA KypcC, C MOMHbIX KypcoB (dopaeBnHA M GakwTar)
BblIOMpaTb LWKOTbI U NpuBOAMTbCA A0 OengeBunHAa, a ganblue AencTBoBaTb MO 06CTOATENbCTBaM.
Korga cHATbCA C Menu ¢ NepBOM MOMbITKM HU C NOMOLLbLIO NapycoB, HXN C MOMOLLBIO (PYTLUTOKOB UK
ABuratens He yaaeTcs, HeOOX0AMMO pacTPaBWTb LLKOTbl MNKN Aaxe ybpaTb NuwHWe napyca, YTobbl AXTY
He Tawwuno Aanblue Ha Merb, U 3MepuTb rmyBbuHy BOKpyr AxTbl. [locne npomepa rnybuH 3aBO3AT SKOPb:
Ansi pa3BopoTa - no Tpasepady ¢ Baka, a Ansa CTArMBaHWS - MPSIMO MO HOCY MUIK € KopMbl. [Ans obneryexHms
pasBopoTa U CHATUSA C MeNnu AXTY 3aKpPeHMBAlOT, NOCbiNas Niogen K NnogBeTPeHHbIM BaHTaM, Ha MK Unu
noaseLLMBas nof rmkoM Ty3uK, 3anuTblil BOOOW. B gononHeHue K wWTaTHOMY TOMEHAHTY ANS yCuneHus
3aBOAAT Ha HOK rvka kakve-Hnbyab cBobogHble danbl. Henb3s nepeHocutb vk ¢ 6opta Ha 6opT, ecnu
Ha HeM HaxogdaTcsa nmogn. Kyaa KpeHWTb AXTY - 3aBUCUT OT MHOrmMx obctoAaTenscts. OBbIYHO Ha NepBoMm
3Taxe He, Korga CyAHO TONbKO pasBopaymMBaloT, ee KpeHAT nofd BeTep. Ha BTopom aTane, korga axTy
CTArMBAaIOT C MeNnu, KPeH Co3AatoT B CTOPOHY ryboKon BoAbl, YTO MPensATCTBYeT AanbHeviwemy Apendy
Ha Menb.
Ecnu cygHo cHATb ¢ Menu He yaaeTcs, a BeTep U BOSNIHEHWEe CUnbHble, Hago No3aboTuTbes, YToObl CyaHO
He pa3bun BOMHOM O PyHT. B 3aBMCMMOCTM OT KOHKPETHbIX OBCTOSATENbLCTB, AXTY MOXHO YaCTUYHO
3anuTb BOAOW, YTOObI OHa NNOTHEe cena Ha rPyHT, NMBO NOMHOCTLIO, €CMM OHa OKa3anacb Ha MeNkKoM
MecTe, 4TobbIl, Korga noroga yCrnoKOMTCS, MOXHO BbIfo CHATb €e C Menu ¢ MOMOLLbI0 BYKCUPHOro CyaHa,
npeaBapuTensHO OTKa4aB BOAY.
CyuwecTBytoT aBa cnocoba CHATUS ¢ mMenm c NMOMOLLbIO Bykcupa.
MepBbIt cnocob - BYKCUPHLIN KOHEL, 3aknagbiBaloT 3a OCHOBaHWe MayTbl y nanybel. BykcupHoe cygHo
crnepsa pa3BopayMBacT, a 3aTeM CTArMBaeT YKe 3aKpenneHHyl cunamm komaHgbl axTy. [pyn aTom Hago
cnegunTtb, 4YTOObl OYKCMPHBLIV TPOC He nepepesano CTOAYMM TakernaXeM sXTbl M 4YTOObl OH He Mor
COCKONb3HYTb BBEPX no MayTe K Kpacnuuam.
Btopon cnocob - GyKCUpHBIN KOHEeL, 3aknagblBaloT 3a MayvTy HaBepxy B panioHe KpensieHusi WTaroB u
HakwTaroB. OTOT cnocob MpUMEHSIOT, Koraa OGyKCMpHOe CydHO MarloMOLLHOe unu Korga Ha 6onbLion
AXT€ Maro4YMCIIEHHbIN 3KUMaX He MOXeT 3akpenutb ee cBouMK cunamu. Torga OykcupHoe cygHo
O[JHOBPEMEHHO KPEHWUT AXTY M CTArMBAET C Menu B HanpasneHuu, nepneHamKynsapHoM AvameTparibHON
NNOCKOCTU. JTO OYEHb AENCTBEHHbBIN MeTOod, HO credyeT MMeTb B BUAY, YTO MPU CTATMBAHUN SXTa MOXET
nony4nTb X04 Brnepesa U CeCTb Ha Menb ellle OCHOBaTelbHee.

9.4 fAKopHas CTOSIHKA.

AkopHas cTosiHka MOXeT OblTb Ha OTKPBLITOM pene unv B 3alLMLLEeHHON raBaHu. Bug ctosHku BeIGupatoT
B 3aBMCUMOCTW OT €€ Lefnun 1 NPOAOINKUTENBHOCTU, COCTOSHUS CYAHA U MOroAHbIX YCIOBUW. YUNTbIBAIOT
Takke, B KaKOW CTeMNeHn SKopHasi CTOSIHKa 3aKpbiTa OT BeTpa W BOMHEHWS, HAacKonbko BGesonaceH noaxosa
K HeW, kakue rrybuHbl M KakoW TPyHT, €CTb NN MpUnMBbl U TeYeHUss B OAaHHOM MecTe W eCTb S
BO3MOXHOCTb CHATbCA C SKOPA M YWATU B MOpE MpW BHE3aNHOW nepeMeHe HanpasreHus BeTpa.
Jlydwime rpyHTBI ANA CTOSHKU Ha SIKOpe-rmnuHa, CYrfiMHOK, UN C NECKOM U TyCTON un. Xyxe aepxaTt SKopb
Nnecok, pakywka u Menkun kameHb. COBCeM He gepXaT nnuta v Xuakun un. [JHO B panoHe AKOPHON
CTOSIHKM [AOIMKHO OblTb YMCTBIM, POBHBIM MM MOYTM pPOBHbIM. Ha OTKpbITBIX pewngax cnegyet
ocTeperaTbCs Gonbwworo BonHeHus ¢ Mopsd. [pu Bbibope MecTa ANWUTENbHOM CTOSHKM Ha sikope
HeobXoAMMO YyYMTbIBaTb BO3MOXHOCTb pa3BopayMBaHWs AXTbl NOA OEWCTBMEM BeTpa U TeYeHun,
BbITPABMMBAHMA SKOPHOW LENnn Ha MOMNHYK ANWHY, a Takke agpenda AxTbl U HanM4mMs HeobxOoAuMOro
npocTpaHcTBa A1 MaHeBpMPOBaHUA B Cryvyae Hey4ayHON CbEMKU C AKOPS.
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TexHUKa NOCTAaHOBKM Ha AKOPb. V3 MHOXecTBa cnoco6oB 1 BapMaHTOB NOCTAHOBKM SXTbl HA IKOPb Mbl
paccMOTPUM HECKOJIbKO OCHOBHbIX, HanGoree YacTo NPUMeHsIEMbIX B IXTEHHOW npakTuke (puc. 132).

Mo komaHge "lMpuroToBUTLCHA K NOCTAHOBKE Ha sKOpb!" OTAAIOT C AKOPSA HAWTOBbLI, BOOPYXAKOT ero (ecnu
OH agMupanTenckuin) W BblkaTblBalOT Ha nanyby He MeHee Tpex rNybuH SKOPHOro KaHara.
OpHOoBpeMEHHO pasbupatoT OyxTbl anos.
K MecTy AKOpPHOW CTOSHKM MOAXOASAT KpaT4auwum nyTemM, Mo BO3MOXHOCTM HOCOM MNpPOTWB BeTpa M
TEeYeHus, a NpM MX MPOTMBOMOMOXHOM AENCTBMU -MPOTMB TOro, YTO OeWCTBYeT cunbHee. Ecnu Het
YBEPEHHOCTW, YTO OHO B JAaHHOM MecTe yYucTtoe (a 3TO Npu MUCnonb3oBaHUM gkopen Tuna "HdaHdopTta”
BCerga >xenartenbHo), K TpeHTy akops kpendat Gywpen ¢ Tombyem. [nuHa Gynpena GepeTcd HEMHOro
bonblwe rmybuHbl. Korga MecTo SKOPHOW CTOSIHKM HaxoAMTCH B 3aKpbiTOM raBaHW C OXWBIIEHHbIM
ABVXeHVeM, TO nocne otaayn sikops koHel, 6ynpena 6epyT Ha nany6y, YToObl NpM CbeMKe SIKOpb MOXHO
ObINo BbIpBaTh, €CNMN OH 3a 4YTO-HMOYAb 3auenuTcs. Korga peleHo noaxoauTb K MeCTy OTAauu SiKops
npoTuB BeTpa, To, yopaB 3apaHee cTakcenb W He goxoasa npumepHo 0,5-3 kopnyca o aToro mecta (B
3aBMCMMOCTU OT CUMbl BETPA, BOMTHEHNS U UHEPLUN CyaHa), NPUBOAAT AXTY A0 NEBEHTUKA, TPaBAT rvka-
WKOT M BGepyT MK Ha ToneHaHT. Korga sixTa OCTAHOBWUTCS WM Monyy4uT HebomnblIOW XOo4 Hasag, AatoT
komaHgy "OTgaTtb skopb!”

Kak TonbKo sIKOpPHBIA KaHaT KOCHeTCs AHa, AoknaabiBaloT "Akopb Ha rpyHTe". Mo komaHge "CTonbko-To
MEeTpOB kaHaTa 3a 6opT!" nocTeneHHO TPaBAT AKOPHbIN kaHaT. Ecnu genaetca aTto cnuwkom ObICTPO,
KomaHayloT "AKopHbIA KaHaT 3agepxatb!" nnn "AkopHbIn kaHaT TpaBuTb noHemHory!". Korga kaHat Tyro
HaTSHETCs, a 3aTeM MIaBHO MPOBUCHET, 3HAYUT sikopb "3abpan”; Torga poknagpiBatoT "Mpuwnu Ha
kaHat!" Mpu nonsywem nnu HeYNCTO OTAAHHOM SKOpe KaHaT HaTArMBaeTCs Pe3KUMU pbiBKaMu 1 BbICTPO
ocnabeBaeT, a Ha MOBEPXHOCTM BOAbl B pailioHe OTAAHHOrO AKOpPS CO AHa MOOHMMAIOTCA My3blPbKK
Bo3ayxa. Ecnn dAkopb OepXWUT XOpoLWo, TO SAKOPHbLIN KaHaT MeASfleHHO HaTAarMBaeTcs U MeaneHHO
ocnabeBaeT. Kak Tonbko sikopb "3abpan”, kaHaT KpensaT Ha HOCOBOW YTKE UNN CTOMOPST Ha buteHre nndo
wnune n youpalwT napyca. Ona Toro 4tobbl KOHTPONMPOBaTb BO3MOXHbIM Apend AxTbl, Ha Gepery
3aMeyaloT NpUMETHble CTBOPbI U ¢ BopTa AXTbl OT BaHT OTAAIOT 0T, @ NOTMUHb CO CNabuHOW KpenaT Ha
nany6e. Mo Tomy, Kyaa CMOTPUT NOTAMHB M NO €ro HaTSHXKEHUI0 MOXHO CYAUTb O Apende SXThbl.

Ecnu no ycnoBusiMm akBatopuu UNn u3-3a CUIbHOTO TEYEHWUSI MPUXOOUTCS] CTAHOBUTBLCS Ha sIKOpPb MO
BETPY, TO 3apaHee yOUpalT rpoT, MOYTU Yy CaMOW CTOSIHKM YOMpalT cTakcenb, 3aTtemMnog OLHUM
pPaHroyToMm pesko MpMBOAATCS K BETPY M KaK TOMNbKO XTa NOTEpPSieT UNKU 3aMeanuT Xo - OTAalT AKOPb.
LlenHon AKOpHLIN KaHaT B OObIYHbIX YCITOBUSIX BbITPABNMBAKOT Ha 3 rnyOuWHbI, CBEXWUA BeTep - 5-6, a B
wrtopM Ha 10 rnybuH n Gonblie. Ecnn e sIKOPHbIA KaHaT LEeNMKOM W3rOTOBMEH U3 CUHTETUYECKOro
Tpoca, To B OObIYHBIX ycrioBusix TpaBaT ero Ha 8 - 10 rmybuH, a B cBex BeTep - Ha 20 n Gonee.
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lMockonbKy TakoWn SIKOPHbIA KaHaT He MOXeT obecneyvnTb HAAEeXHOW CTOSIHKM, TO B HEro 4acto BBOAAT
LEenHyto BCTaBky AfMHOM oT 5 go 15 m (B 3aBUCMMOCTM OT BOAOM3MELLEHUSI $IXThbl), KOTOpas
npUcoeauHAETCs HENOCPEACTBEHHO K PbIMY SIKOPSI.

Ha rnybuHax 6onee 20 M gnvHy BbITPaBNMBaEMOro SKOPHOro KaHata yMeHbLUalT npuMmepHo B 1,5 pasa
Nno cpaBHEHUIO C 0ObIYHON, HO B NOOGOM crnyvae AfvMHa BbITPABMEHHOW Lenn UM KaHaTa AofkHa ObiTb
Takou, 4Tobbl BO BpeMsi 5 caMbIX CUMbHbIX PbIBKOB Ha BOSTHE MIW NMPU LUKBaNe UMercsa ropM3oHTanbHbIN
y4yacToK Lenu (kaHaTa), nexawun Bo3ne SKops Ha rpyHTe. YacTo Ha Kpencep-roHOYHbIX SIXTax noaxoaat
Hocom k Gepery, oTgaBas fkopb C kopmbl. [Mpu BeTpe ¢ Gepera, He goxoad OO Hero npumepHo 3
KOpMNycoB, OTAAKT C KOPMbl SIKOpb M CBODOAHO TpaBAT SIKOPHbIA KaHaT, 4ToObl HEe 3adepXuBaTb XxoAa
AXTbl, UK, HaAoboOpOoT, ecnu fAXTa MNoAXoAWUT K CTosiHke C Oonbwum XxodoMm, TO oaepxuaTb. [lpu
NPXMMHOM BETPE K MECTy OTAayu dKkops noaxogaT noA paHroytoMm. He pgoxopss 3-4 koprnycoB Ao
Oepera, pe3ko NpuBOASATCs, YTOObI 3agepxaTb XOA4, OTAAlT SKOpPb Mo Mepe npubnukeHusa k depery
Ha4MHalT NNaBHO OOTArMBaTL SAKOPHLIN KaHaT, YTobbl Akopb "3abpan” n nos3sonun ygepxaTb CYAHO Y
camoro bepera. Yem cunbHee NpuxxMMHOM BeTep, TEM Aanblue oT 6epera OTAAOT SKOPb.

lMocne noaxoda sXTYy MOXHO pa3BepHyTb Ha 180°, mepeHecs AKOPHbLIN KaHaT Ha HOC, a LBapTOB Ha
KOpMy. AXTbI C rMy6oKNMU, OTAENBHO OT KWUMS YCTAaHOBMEHHBIMU PYMsiMU CTaBAT 00bIMHO HOCOM K Bepery
13 onaceHust NOBpeanTb O CTEHKY Unn 6eperoByto oTMenb pyneBoe YyCTPONCTBO.

B HekoTOpbIX cryyasix He06X0AMMO pa3BepHYTb CTOSILLYIO Ha IKOpe SAXTY NoA4 HEKOTOPbIM YrIOM K BETPY.
OT0 MOXeT NoOHadobuTLCS, Koraa, Hanpumep, HanpasneHus BeTpa M BOMHbI HE COBMaAaloT 1 HavyMHaeTes
bopToBas kadvka. Torga AXTy CTaBAT Ha WNpuHr. [na atoro nogbupaloTcs Ha SKOPHOM KaHaTe NpMMEpPHO
Ha OAMH KOPMYC, CTOMOPHbLIM Y3MOM KpensT 3a Hero HafeXHbld TPOC, KOTOpbI OBHOCAT CHapyXu no
bopTy Ha KopMmy. 3aTem SKOPHbI KaHaT TpaBAT, a LWNPWHT BbIOMPAlOT, B pesynbTarte 4ero sxra
pasBopadmMBaeTcs Nog Hy>KHbIM Yrriom k BeTpy (puc. 133, a).
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To4yHO Tak Xe CTaBAT Ha LWINPUHI Kpencepckne katamapaHbl. KatamapaHbl CTaBAT Ha SKOPb U Takum
0o0pas3oM: 3a pbiM OOHOTrO SIKOPSl KPEMAT cpa3y ABa KaHaTta, uayLMx Ha HOC kaxgoro kopnyca (puc. 133,
0, B).

NMocTtaHOBKa Ha ABa AKOpA. K nocraHoBke Ha ABa AKopA rlpm6era+0T B TOM cChny4ae, Korga XOTAT
OrpaHnynTb nepemMelleHna 4xTbl Ha AKOPHOM KaHaTe B CTECHEHHOM akBaTopun npu nepemMeHHbIX
NPUNNBO-OTIIMBHbIX TEYEHUAX N HEMOCTOAHHbLIX MO HanpaBJieHUIO BETpax; UM AKOPb NPUXoOUTCA TakkKe
oTAaBaTb, €CII AXTa CTOUT KOpMOIZ K 6epery npn cunbHOM ©okoBoM BeTpe, Ha nepemMeHHOM, Te4eHUn
Mnn BO BpeMA WTOpMa, Korga oaHoro dkopsa HegoCTtaTo4vHO And yaepXaHua cyaHa Ha MecTe.
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NP PasAMYHpIX

3xogax peTpa

Ons orpaHuyeHus nepemMelleHns SAXTbl SKOps oTgalT crnocobom "deprtouHr'. Ecnn  oxupgaetcs
U3MeHEeHe HanpaBneHus BeTpa No BCEMY rOPU3OHTY, TO AKOPS OTAAT Tak, YTOObI yron Mexay ABymS
AKOPHbIMM KaHaTamu coctaBnsan okono 70-80°. B atom cny4yae npu 3axone Betpa Ha 90° oanH 13 akopen
OKaXeTCs 3a KOPMOW AXTbl Ha pacCcTosHUM ogHOro-AByx kopnycos (puc. 134). Ecnu xe npegnonaraetcs
CTOSITb Ha MPWUIMBOOTIIMBHOM TEYEHWM, TO CHayana oTAalT OAMH SKOPb MPOTMB TeYEHWUs, CTpaBnuBaioT
Ha OBOVIHYIO ONWMHY KaHaT M OTAAKT BTOPOM sKopb. 3aTeM 4o6upaloT NOSIOBUHY KaHaTa NepBOro SKopsi 1
HacTONbKO e TpaBAT BTopon. OTAaHHbIe AKOPS Mpu LUTOPMOBOM BeTpe, NEPNeHANKYNSAPHOM MX NIMHUW,
HaBepHsika "nononsyt".

CrosiHka cnocodboM "dhepTomHI" He yBENUUMBAET OEPXKaLLy CUIY SIKOPSA BO BPEMS LUTOPMA, TakK Kak saxTa
U BCe BPEMS CTOMT Ha OLHOM SIKOpe, Unn Mexay sikopsimu 6onbluon yron. Kpome Toro, npu nosopote
BeTpa bonee 4yem Ha 180° sAkopHble KaHaTbl MepeKpeLLMBaOTCs, 00pa3ys Tak Ha3biBaeMbIn "KpbhK".

Ons Toro 4tobbl AXTY He pa3BopayMBano Mpu pasnuMYHbIX 3axodax BeTpa, HampuMmep Mpu CTOsIHKaX B
TECHbIX TraBaHAX WM Ha peke, OTOAT OOWMH SKOPb C  HOca, ApPYrod C  KOPMbI.
Ecnu axTa ctouT nepneHAvKynsapHo Gepery Ha KOPMOBBIX LUBAPTOBbIX, NMPU NEPEMEHHOM TEYEeHUU UNnn
npu cunbHbIXx GOPOBLIX BeTpax, TO OTAAKT C HOca ABa SAKOPS CUMMETPUYHO nuHum Ol unn Ha BeTep
(NpoTuB TeyeHus).

B wropm, korga gepxallent cunbl OOHOrO SKOpPS MPWU CTpaBfiEHHOM [0 >KBaka-ranca sikopHOM KaHate
HeLoCTaToOYHO, OTAAKT BTOPOM SKOpb. Ha Kpelicepckux sixTax aTo npaBblil AKOPb YBENMYEHHOro Beca, Ha
KpemncepcKo-roHOYHbIX - Bepn, BTOPOW $KOPb OTAAlT 3abnaroBpeMeHHO, TO CHayana HacKOMbKO
BO3MOXHO A00MpaloT NepBblil AKOPb, HO Tak, YTOObl HE BbIpBaTb €ro, 3aTeM TPaBST ero kaHaT OTBOAAT
HOC SIXTbl B CTOPOHY, NOCIe Yero oTAaloT BTOPON SKopb. 3aTeM 06a SAKOPHbIX KaHaTa TPaBsT Ha HYXHYIO
anvHy (puc. 135, a). Ecnu e nepBbin gkopb "nMonons", To BTOPOW oTAalT nNpsamMo y 6opTta, nocne yero
TpaBAT TONbKO ero kaHaT. Ecnu oxmngaeTcsa 3axon LWUTOPMOBOro BeTpa B M3BECTHYKO CTOPOHY, TO BTOPOM
AKOpb 3aBO3AT B CTOPOHY NpeanosiaraeMoro 3axofa, HO Ha MeHbllee pacCTosHMe, YeM MNepBbli SKOPb.
lMpu 3axoge BeTpa, noTpaBnmMBas KaHaT BTOPOro SKops, O0OMBalOTCA MNPMMEPHO OOMHAaKOBO €ro
HaTskeHus ¢ nepsbiM [puc. 135, 6).
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CywecTBytoT Tpu cnocoba NoCTaHOBKM Ha ABa AKops: € xody, korga oba skops oTAalT Ha MarioM xody
no FIMHWKW, NMPUMEPHO NEepneHAMKYNAPHOW HanpaBfeHWIo BeTpa; C MaHeBpPMPOBaHMEM Ha OTAAHHOM
skope (CTpaBnuBaHWEM WM NOATArMBAHMEM) M C MOMOLLbIO Ty3a. Onsd Toro 4Ttobbl MPOTUB CWUMBLHOMO
BeTpa M BOMHbI 3aBECTM Beprn, 6epyT ero BMecTe C KaHaTOM B Ty3, BbIXOASAT HAa MECTO, OTAAlT Bepn W,
TpaBs TPOC, CnyckalTca MO BeTpy obpaTHO K sxTe. bonee nerkun gkopb B GONbLUMHCTBE Cry4YaeB
3aBO34AT Ha Gonee pganbHee pacctodHue. [Ana Toro 4tobbl NPOTMB CUILHOIMO BeTpa 3aBecTM CTaHOBOM
AKOPb C SKOPHOW LEenbio, BHayane 3aBo3AT Bepn (Kak Mbl yxe roBopunu), a 3aTem, BbITArMBasiCb Ha
Bepne, 3aBO3AT CTaHOBOW skopb. [lpu 3TOM nonoBuHYy skopb-uenu 6epyt B Ty3. CHavana uenb
NOTPaBMMBAIOT C AXTbl, NOTOM BTOPYIO MOMOBMHY TPaBAT C Ty3a. TSKenbii BEpn UMM CTaHOBOMW SKOPb
NnoABeluMBalOT 3a TpaHUeM Ty3a, Kpens ero KOPOTKMM KOHLIOM-"cepbron" 3a cpefgHiolo 6aHky.
Onsa Toro 4To6bl BbIOpaTh Ha Ty3e SKOpb (SXTa NpyM 3TOM CTOMT Ha BTOPOM Sikope unu Ha Byiike), 3aBoadAT
Ty3 NOA SKOpb-LienNb KOPMOW K SIKOPH, KNagyT uefb B Bblpe3 Ha TpaHue Ty3a U Co cpegHeln GaHku
BbIOMpaloT ee pykamun, 0GHOBPEMEHHO NOTPaBNMBast HEMHOIO AKOPb-LEemNb C AXThl.

AkopHas CTosiHKa B LUTOPMOBLIX YCNOBUsX. SIKOpHas CTOsiHKa Ge3onacHa nuvlb B TOM crniydae, ecnu
MONMHOCTbLIO 3aKpbiTa OT BETPOB W BOSIHEHMIM BCeX HanpasneHwuw. [loaTomy BO Bpems LWITOpMa He
pekoMeHAyeTCs BXOOAWUTb B He3HaKOMble raBaHu Uiy B OTKPbITble C MOPS 3anuBbl U BYXTbl, U3 KOTOPbIX
npu 3axode BeTpa HEBO3MOXHO BbINTW. Ecnu xe B cuny CrOXMBLUMXCA OBCTOSATENbCTB NPUXOAUTCA
LITOPMOBaTb Ha sikOpe, TO HeoGXOAMMO MPUHATE BCe Mepbl Ans npefoTBpalleHns apenda SKops u
HaBana Ha Beperosyto OoTMErb.
OTUMK Mepamu SBNSATCA:

e  yMeHbLUEHNE NMapyCHOCTU KOpnyca U BOOPYXEHMUS AXTbl, ANsl Yero HeobxogMMo OnyCTUTb HOKK
TMKOB C napycamu Ha nanyby, nnoTHO o6TsaHYTb nnn BoobLle yopaTb pa3gyBaemMble Yexsibl U T.
n.;

oTAada BTOPOro siKops;

CTpaBnuBaHue SKOPHbIX KaHATOB [0 >XBaka-rarnca;

paboTa aBuratens (ecnv oH ecTb) Ha NepeaHEM XOAY;

yBeNuYeHne gepxatlen cunbl SKopeun.

Hackonbko OCMOTPUTENBHO M CEpbe3HO criedyeT OTHOCUTLCS K BbIGOPY MecTa SIKOPHOW CTOSIHKMA B
LUTOPM, NMOKa3blBaeT crieayoLuin npumep.

13 aBrycta 1976 r. nonbckasa sxta "OTaro" (cTanbHON ka4, 29 ToHH, 144 M2) oTCTamBanach Ha SIKOPSX OT
wrtopma B bapeHueBomM mope 3a ocTpoBoMm Measexuin. Peskuin 3axoq BeTpa C YyCUINEHUEM HE NO3BOMMUIT
CBOEBPEMEHHO CHATLCS C AKOpen. FAXTy copBano ¢ skopen 1 nocaguno Ha ckanbl. [Mpy nonbiTke cTawmTb
"OTaro" ¢ KaMHel € MOMOLLbI HOPBEXCKOrO pblOOSIOBHOMO CyAHa sIXTa 3aTOHyNa Ha rnyouHe 9 M.

MoBbiweHMe HaAAEXHOCTU CTOAHKM Ha sikope. B LWITOPM CTOsHKaA Ha [OBYX SKOpPSIX He Bcerga
Oe3onacHee, YemM Ha OOHOM skope. BeTep 1 BonHeHWE CUNBHO BOAAT AXTY, SKOPHbIE KaHaTbl TO PbIBKOM
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HaTArMBaloTCA, TO ocnabeBaloT Tak, YTO B KaKMe-TO MOMEHTbI NMPaKTUYecKkn paboTaeT TONbKO OUH SKOPb.
[na noBbIlEHUs Aepxallleit cunbl OAHOro SKops eCTb TpU cnocoba:

e OCTaHOBKa Ha ABa AKOpS, yknagbiBaeMblx Apyr 3a Apyrom cnocobom "rycek”;
*  KCMOMb30BaHWE OONOMHUTENBHOIO rPy3a, ONyCKaeMoro Ha IKOpHOM KaHarTe;
e OCTaHOBKa Ha SIKOpb C ByIKOM.

Mpn noctaHoBKke Ha AKOPb CNOCOBOM "rycEk" K TPEHTY OCHOBHOIrO afMMParTENCKOro sIKopst Uin K pbiMy
akopsi [laHdopTa kpensat Bepn ¢ NOMOLBIO Tpoca, ANMHAa KOTOPOro npumepHo paeHa 1-1,5 rmyOuHbl B
AaHHoM mecTte. CHavyana oTaatoT Bepn, a 3aTeEM Y OCHOBHOWN SKOPb M TPaBAT KaHAT Ha HYXHYIO AMVHY.
OTO camMbii HaOEXHbIM U3 BCeX cnocob0oB CTOSIHKU Ha sIKope, NPUrodHbIn ANs ANUTENbHOro OTCTanBaHuA
Ha penpax.
Mpun ncnonb3oBaHUKM JONONHUTENBHOMO rpy3a Ha neTne unu ckobe, 3aBefeHHON BOKPYr SKOPHOro KaHaTa,
noABeLUnBaOT Kakon-nnbo TsKenbld NpeaMeT uUnu Bepn U C MOMOLLLID NUMHA AnNuHOW 1,5-2 rnyGuHbI
ONyCKaloT BHU3 K sIKOpto. B pesynbTaTte yBenuumBaeTcs NpPOBEC SIKOPHOIO KaHaTa U yANMHAETCH ero
ropusoHTanbHas 4acTb, Nnexauwlass Ha rpyHTe. 3TO yBENUUMBaeT AepXallyl Cuiy sikopsi, ocrnabnser
PbIBKN 1 NPeAOXpaHseT ero OT BbipblBaHUS U3 FPYHTA.

Ncnonb3oBaHue Oyiika Npu SKOPHOW CTOSIHKE CYLECTBEHHO CMsArdyaeTr peskue pbiBKW, KOTopble
HensbexHbl Ha GonblioM BonHeHMW. KoHel siIKopHOM uenw Kpendat k Byiky, a sxTa CcTouT Ha Oyiike C
nomotubto "cepbrn”. B crnyyae HeoOXoOMMOCTM MOXHO CPOYHO CHSITbCS C SKOPSi U NepenTtn B Opyroe,
bornee 6e3onacHoe MecCTO.
Bonblyl onacHOCTb Ans AXTbl, OTCTaMBaloLWENCs Ha $SKOpe WM Ha MnaByyeM SIKOpe B LUTOPM,
NpeacTaBnsT yaapbl rpebHen BbICOKMX BOMH. [Nsi CriaXxuBaHWsi BOOAHOW MOBEPXHOCTU U YHUHTOXEHMS
rpebHen ynotpebnsaT maTepyaTbii MELLOK, HabUTbIA Naknemn, 3anuMTon macnom (Hanpumep, MallnHHBIM
UK CONSIPOBBIM), N NMPUKPEMIEHHBIN K SKOPHOW Lienn Ha pacCTosiHUM NpuMepHo 1-2 kopnyca OT AXThbl.

TexHMKa CHATUA C AKOPA MpuU HebGnaronpuATHbIX obctosATenbcTBax. Ha OGonbluMHCTBE €XT, B
0COBGEHHOCTU Ha KpPEeNCepCKO-TOHOYHbIX, SIKOPHbIA KaHaT BblOvpatoT BpydHyl. B wrtopmoBon Betep y
3KMMNaxa He xBaTaeT cui, 4Tobbl ero BbibpaTtb. Toraa AenatoT 3TO B TAKT KUJIEBOW Kayke AXTbl: KOraa HoC
CXOOUT C BOSHbI BHU3 - SKOPHbIN KaHaT ocriabeBaeT v cnabvHy BbIbUpatoT, korga HoC NogHMMAaEeTCs Ha
BOMMHE - SKOPHbIA KaHaT CTOMOPAT M gepXaT [do cnegywuwero ocnabneHuss kaHaTta

Ecnn mecTo onsi SsIKOPHOW CTOSAHKWM HEeOOCTaTOYHO HaAEeXHO, a C MOpS NpuLLen BHe3amnHbIA LWTOPM UIu
LWKBAN M ANg CHATUS C SKOPS Y>Ke€ HET BPEMEHU, CTaBAT LUTOPMOBbIE Napyca Unu gaxe OOUH CTakCernb,
OTLAMT AKOPHBIN KaHaT 3a BOPT, OCTaBNAA AKOPb Ha FPYHTE, U yxogaT B Mope. [1oaToMy npu CTosiHKE Ha
OTKpPbITOM perge Hukorga He cnegyeT yompaTb ¢ nanybbl napyca (OHW Bcerga AOMKHbl OblTb FOTOBbI K
HemeneHHON NocTaHoBKe).
AkopHas uenb [omMkHa 00sA3aTeNnbHO MMETb JXBaka-ranc C rnarofb-rakoM, M ecnu Anst CTOSIHKU
NCMNOMb3yeTCsl TONbKO YacTb Lenn, TO OCTaTKM ee AOMKHbI OblTb NOAHATHI U3 AWwuKa Ha nanyby, 4ToObl
naronb-rak Obln HaBepxy M ero fierko MoXHo Obino otaaTtb. MHorga npy CTOsiHKE B TECHOW raBaHu
TpebyeTcs CpoYHO MepenT Ha Apyroe MecTo, Hanpumep, Ana oro, 4Tobbl 0cBOGOAUTL MECTO Ans
fonbLIoro cyaHa, a skopb BbiOpaTh HEBO3MOXHO, Tak Kak HaZ, HUM CTOSIT No3xe npuvedwme cyga. Toraa
MOXHO NGO 3anoXxuTb SKOpb-Lienb Ha Gepery, NMBO NpoOCTO oTAaTh ee 3a BOpPT, ecnu AKOpb OTAaH C
TombyeM, nmbo, oTAaBas kKopb-uenb 3a O6oOpT, MpuKkpenuTb K ee KoHuy Oyek Ha 6Gympene

B 3aBUCMMOCTM OT xapakTepa SIKOPHbIX CTOSIHOK - Ha OTKPbITOM penae Wnv 3allMLEeHHOW raBaHu
opraHusyeTcsl pasnuyHas BaxTeHHas cryxba. Ha peingoBon cTosHke Ha BopTy AXTbl AOJPKHA HAXOOUTHCA
noniHas Xxo4oBasi BaxTa, BO3rnaensieMasi kKanMTtaHoM fiMb0 BaxTEeHHbIM HadanbHMKOM, obecneymBatoLLas
©e3onacHoOCTb SXTbl U rOTOBasi B M0G0 MOMEHT K CHATUIO C sIKOps U nepexody B Apyroe mecto. Ha
SIKOPHOW CTOSIHKE B raBaHW, 3aKpbITOW OT BOMHbI U BETPA, Ha OPTY AXTbl A0IMKHA HAXOAUTLCHA CTOAHOYHASA
BaxTa. Ha crosHke B 0OoOpynoBaHHbIX AXT-KNybax, No OOroBOPEHHOCTM PYKOBOACTBOM sIXT-Kny6a,
KomaHAa AXThI MOXeT ObITb NOMHOCTbIO oTnyweHa a Geper.
B 00s13aHHOCTM BaxTEeHHOW CNyXObl Ha SKOPHOW CTOsIHKE BXOAMT HabnogeHue 3a cunon wu
HanpasrieHneM BeTpa, BOSTHEHNEM, NpUNNBaMu 1 OTNMBaMU, TeYEHUeM, a ApyruMmn cygamu, 3a aperidom
AXTbl M3-3a "nonsywero" akopsa. lNpu ycuneHun BeTpa M BOMHEHWs, a Takke C MNogbemMoM BOAbl
BaxTEHHbIE [OMKHbI TPaBUTb DOMbLUE SKOPHOW Lienu, 3a4acTylo BMfOTb OO XBaka-ranca. Ecnn aTtoro
HEeJOCTATOYHO, HY)XHO OTAaTh WM 3aBECTM BTOPOW SKOPb, YBENUUMTL AepXKallyl Cuny sIKopen ¢
MOMOLLbID  TPYy30B, 3anycTuTb ABuratens W nogpabartbiBaTb WM Ha NEpedHeM  XOAy.
Ecnu Ha pengoBoi CTOsIHKE, HECMOTPSA Ha NMPUHATLIE MEPbI, AKOPS He AepXXaT, TO HEOOXOAMMO CHATLCA U
nepentn B gpyroe, 6onee 3awulieHHOE MECTO WM YWTU B MOpe M LITOpMOBaTb Mof Mapycamu.
Wcnonb3oBaTb LWMIONKY Ans 3aBo3a dAkopen M coobuieHnss ¢ BeperoMm npu pengoBOr CTOSIHKE
Jornyckaetca npu Creaylowmx YCNoBUSX: BOMHEHWE He npeacTaBnsieT OnacHOCTU AN  LUMONKW,
cobntoaeHbl HOpMbl NOcaKuy, LWtonka cHabxeHa cnacaTenbHbIMUM NPMOOpPaMM NO YMCMY HaxXOASLUXCH B
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Hen nwgen, HasHadeH CcTaplMi Ha LWINKe W, Kak npaBuiio, €CTb BO3MOXHOCTb BWU3yarbHOro
HabnoaeHns 3a ABWKEHNEM LUMIOMKN MMYHO BaXTEHHBIM Ha4yarbHMKOM Ha BCEM ee MyTy.

9.5 BcTpeuva wkKBana.

LWksan MOXeT NpPUATK C nobon CTOPOHbI npu nobon noroge.
B GonblMHCTBE criyyaeB ero nosiBIEHUE CBSA3aHO C NPOXOXAeHWeM (PPOHTaNbHbIX Ky4eBO-rPO30BbIX
06nakoB UNM HU3KUX OBnakoB C CUIbLHOW BHYTpM OBnadyHOM KoHBeKuuen. B nepegHenm 4actu Takoro
obnaka gBwxeHne Bocxoasllee, B LIEHTpanbHOW 1 ThiNoBoOW - HUcxogswee. OHn obpasyoT B obnake u
noA, HYM ropu3oHTanbHbI BUXpb (puc. 136). MNMpubnuxeHnto Takoro obnaka ¢ HaBeTpa npeawecTeyeT
3aTuWbe N KPaTKOBPEMEHHbIV WTUMb, 3aTEM NOBOPOT BETPa K 06naky u ero Hebonblioe ycuneHve (Tak
HasblBaeMbI NpoTuBoBeTep). Korga obnako gocturaeT 3eHuTa, cnedyeT NepBbin yaap LWkKeana u3-nojg
obnaka. 3atem nNpuMXoAMT OOXAb CO CBEXWUM BETpOM, Mocrne KoToporo 6onblwe He 3aceexeeT. C
OKOHYaHMeM [0XOs1 yCTaHaBMMBAaETCS HOBbI POBHbIN BETEP, MHOTA4a APYroro HanpasBeHus.

BaTep -
FQENE WHKBND e Wxmanenan olinhsa
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Puc. 136: Cmpykmypa wkeana.

XapakTepHblM NPU3HAKOM MpUONWKEHMs LWKBana B APYrUX Cry4Yasx SABMASETCs TaK HasbiBaemoe
wkBanosoe obnako. Kpome TOro, Ha NMOBEPXHOCTM BOAbl CO CTOPOHbI MAYLLEro LWKBana MnosiBNAeTcs
TeMHas noroca, a ecnu ngeT wWkean cunon donee 6-7 6annos, To Hag Bogon BuaHa GbicTpo Oeryuyas
Benas nonoca 6ypyHoB 1 Buxpen. Npy npubnvxeHun WKBana CrbiWeH WyM npubnuxatowerocs setTpa u
noxada. O cune WwKBana MOXHO CyouTb MO XapakTepy LUKBanoBoro obnaka, ero pasmepam u CKOpOCTU
nepemMeLLeHus.

LWkBanbl MOryT MMeTb 1 OPYryd NPUMPOAY - OHU MOTYT MOSIBNATLCA Npu AcCHOW, Ge3obnayvHor noroge u
Aaxe c noaseTpa. LUkBan npu sdcHow noroge HasbiBaeTcs "GenbiM wwkeBanoM". O ero npubnmkeHuu
MOXHO CyauTb TOMbKO Mo Oeryuien TemHon mnu Genow nornoce Boabl. Bo Bpems wWwkBana BO3MOXHbI
pe3kue N3MeHeHUs HanpaBneHusl BeTpa, YTo 0cCOOEHHO ONacHo, Koraa LWKBan NpuxoanTcst NpyHMMaTh Ha
NMofIHOM Kypce W BeTep BHe3anHO 3axoguT ¢ gpyroro 6oprta. Ecnv wkBan cBs3aH C MPOXOXAEHWEM
XOoAHOro poHTa, TO BETEP MOCHE HEro, Kak MpaBurio, NoBopayvBaeT BMpaBso.

TexHuka ynpaBneHusi axton. OGHapyxuB npubnmkaloWuUncsa Lwksan, cnegyet pasobpatb OyxTbl
danoB, 3aKkpbiTb BCE NIOKW, HAAETb crnacaTenbHble XUNeTbl U CTpaxoBOYHble nosica. [anbHenwive
AEeNCTBUSI 3aBUCAT OT CUIbl LUIKBanNa, Tuna BOOPYXKEHUSA AXTbl, Kypca OTHOCMTENbHO BeTpa, paloHa u
XapakTepa nnaBaHusl.

I'Ipvl LUKBanax HebOoMbLLOW CUMbl IXTa npogoinkaeT naTtm CBOMM KypCOM, 3KMNaXX BHUMATEINbHO CreaunT 3a
ycuneHmewm LKBana n ero aaxogamu. Lkean Heobxoanmo NPUHNMAaTb TOJIbKO C HaBeTpa. Ecnu oH npget ¢
noaBeTpa, HYXXHO 3apaHee USMEeHUTb KypC, caenaTb NOBOPOT UK OaXe y6paTb napyca.

CunbHble LWKBanbl BCTpeyaloT No-pasHoMy. B 06blYHOM MnaBaHMM MX Mydlle BCTpeyaTb Ha Kypcax
GakwTar unu GegeBuHA, B3sSIB pUdbl Ha rpoTe, 3aMeHUB Gonbluve NnepefHve napyca Ha MeHbluve U
obs3aTenbHO y6paTb cnvMHakep. Ecnu HeT BpeMeHu Ha B3ATME pUdOB, TO credyeT yopaTtb rpoT U noa
oOHUM cTakcenem BCTpeyaTb LUKBan Ha Kypce GakwTar.
Korga Bo Bpemsi TOHKM CUIMbHbIN LLKBAn 3acTaeT sSXTy Ha Kypce GeiaeBnH, To Hago HEMHOIO yBanuTbCs
M MOTpaBWUTb MMKa-LIKOT. KpaTKoBpPEeMeHbI MOpbIB MOXHO BCTPETWUTb BbIMAA HA BeTep Ha rpaHb
3anofiackMBaHusi MapycoB, 4YToObl TONMbKO He MoTepsTb xod. Ecnv wkBan npodormkuTenbHbld, a
yBanuBaTbCA HeXenaTesnbHO, MOXHO, He Tporasi CTakceslb WKOTOB U HE MeHsis Kypca, NoTpaBuTb F1Ka-
LWKOT TakK, 4ToObl rpPOT Hayano oTayBaTb MO NEepedHer LKaTopuHe, U MnpodorkaTb NyTb Ha 3afdHel
WKaTopuHe rpoTa. Korga sixta uget Kypcom randBuHA UM KpyTOM GakwTtar, TO Ha CUIbHbIX LUKBanax
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criegyeT yBanvBaTbCsl [0 MOSIHOro GakwTara, a npu ocrnabrieHun BeTpa NpUMBOAWUTLCS HEMHOTO Bbillie
OCHOBHOTO Kypca. [Mpu CunbHbIX LWKBanax, MAyWMX 3apsagaMu OaMH 3a APYIVM, HYKHO YMEHbLUUTb
napyCcHOCTb.

9.6 "YenoBek 3a 6opTom!”.

OcHoBHasa 3agada KanutaHa SAXTbl UMM BaxXTEHHOro HadanbHUKa npun nageHnnm 4ernoseka 3a 60pT B
KpaT'«-IaVILUVIVI CpPOK NOAOWTHU K ynaBwiemMy n B3ATb €ro Ha 60pT. B KHMre HEBO3MOXHO AaTb pexoMmeHaaunn
Ha BCe€ CnydYan XW3HM U npeaycMmoTpeTtb BCe CuUtyauumn, KOTOpble MOTryT BO3HUKHYTb B KOHKPETHOM
nnaBaHMn. OgHaKo OCHOBHbIE MaHeBPbI Heobxoanmo OTpaGOTaTb A0 aBTOMaTtn3mMa.

HesaBnCMMO OT TOro, KakMMm KypcoMm Lufa sfXTa K ynaswemy 3a 0opT, OHa OOpKHa MOAOWTU KYypcoMm
fevgeBnHA, KenaTenbHO C MUHMMAanbHBIM KOMMYECTBOM MOBOPOTOB M Kak MOXHO ckopee. Ha kypce
bOevgeBMHO BCerga MOXHO OTperynMpoBaTb CKOPOCTb SXTbl C MOMOLLLIO Napycos, noadupas unu
noTpaenMeas Mx No Mepe HagobHOCTU, a Takke capendoBaTb NOA BETEP C pacTpaBneHHbIMU LKOTaMMU.
Ecnu xe noaxogutb K ynasLleMy B FIEBEHTUK, TO MPU BHE3anHbIX MOPbIBax BeTpa, ero 3axoge Wnu Ha
KPYTO/ BONHE §IXTa MOXeT OCTaHOBWUTBbCA paHblue BpemMeHu W npuaeTcs AenaTtb NOBTOPHBIN 3axoa.
Kpowme Toro, cnegyeT umeTb B BUAY, YTO NOABEM YenoBeka U3 BOAbI MOXET 3aHATb HEKOTOPOE Bpems, a
B MONOXEHUN NEBENTUK CYAHO CTOATb AONTO He MoxeT - yepe3 10-15 cekyHa ero obsasatensHO yBanut
Ha TOT Unu uHou ranc. Ha kypce e 6erigeBnHA C pacTpaBneHHbIMU LWKOTaMKU, MOMOrasi pynem, MOXHO
AXTY ygepxvBatb 6e3 xoga 3HauuTenbHO gornblie. [lodToMy chneumansHO MRaHMpoBaTb Noaxond B
NEeBEHTUK HuKorga He cnepyer.
Ha GonblioM BOMHEHUWM HaQo MaHeBpPUPOBaTb Tak, YTOObl HE yAapuTb MnasBakoLwero B Boge YenoBeka
OMYCKaOLUMMCS C BOJSTHbI LUTEBHEM SAXThI.

Brip

Puc.137: [lodxod Kk ynaswemy 3a
b6opm Ha Kypce belideguHd (a) u eangeuHO unu Kpymoul bakwmaez (6) ¢ nogopomom vyepes ¢hopOesuHO;
1 - e criokoUHyto no2o0y; 2 u 3 - HerpasusibHO; 4 - Ha CUMbHOU 80JTHEHUU H8 C8exul eemep.

Ha kuneBbIx fiXTax ynaBLlero NogHUMatoT Ha GopT TONMbKO C NoABETPEHHOro 6opTa B panoHe BaHT, Ha
nerknx WeepTboTax - TONbKO C HABETPEHHOrO GopTa mUnu ¢ kopmbl. Ecnv yenoBek ynan 3a 60pT Ha Kypce
OenpeBuHg (puc. 137, a) B CNOKOMHYO norogy, HEO6X0AMMO HEMELEHHO Aenatb NoBOpPoT hOpPAEBUHA,
Tak Kak u3-3a 3af4epXXKu MoBOpOTa sIXTa MOXET MOLOWTWU K yrnaBLUleMy Kypcom randsuHa ¢ GonbLuoi
ckopocTbto (2). lNpu nageHun YenoBeka Ha Kypce randsuHA (puc. 137, 6) noBopoT vepes opaeBuHA
crnegyeT HadMHaTb, NPOMASA paccTodHWe B 2-3 Kopryca OT ynasLUero Tem xe KypcoMm. Ecnu genatb ero
nosxe (3), AxTa MOXET MOOOWTM K ynaBLIEMy KypCOM MOIMHbIN 6engeBuHa ¢ Gonbwmnm XO4OM, a ecnu
paHbLUe (2) - TpoCTO He JonAeT A0 HYXKHOro MecTa.

Ecnun nageHue 3a 60pT NnpomsoLno Ha Kypce hopaeBuHA Unmn nonHeii dakwrar (puc. 138), Heobxoanmo,
nponas pacctosiHve B 2-3 Kopnyca NpeXxHUM KypcoMm, NpUBeCTUChb M caenatb NOBOPOT osepuiTar. Ecnu
NMoBOPOT caenaTb paHblle (2), TO AXTa NOAOWMAET K ynaBLIEMY KypcoM randsuHg, a ecnu nosxe (3) - He
aonaeTt, Ao Hero. B ceexun Betep mnm Ha GONbLUON BOMHE ANS1 BbIMOJTHEHUSA OMMCAHHBLIX MaHEeBPOB
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MOXET NMOHaAobuTbCsl AOMOSHUTENBHOE BPEMS U MECTO. TyT fyylle HEMHOro MoTepsATb BPEMEHWU, HO
NOAOWTM TOYHO M C NEPBOW MOMbITKU.

Bevepn

2=3 wopnyca

===

i

Puc.138: [llogxoa k ynasBwemy 3a
0opT Ha Kypce opaAeBMHA UK NOMHbIA BakwTar ¢ NOBOPOTOM OBepLuTar: 1- B CNOKOVHYIO norogy; 2 u 3-
HenpaBuIbHO; 4- HA CUNbHOM BOMTHEHUMN B CBEXWI BETEP.

YTo6bl MogobpaTb ynaBllero ¢ Kypca 6akwTar B CMOKOMHYK norody, cpasy e Heobxogumo nnuGo
npueectTucb Ao randsuHaa, MMBo yBanuMTbcsa Ha dopaeBuHA (YTo Grvke M yaoGHee) n 3aTeM caenatb
onucaHHble MaHeBpbl. KOHKPETHO Ha CKOJbKO ANIMH KOPMYCOB OTXOAMTb OT YMaBLIero Ha pasHbiX Kypcax,
Koraa Aenatb NMoBOPOT M NOXUTLCA Ha KYPC, KOraa TpaBWThb LLKOThI NPY NOAXOAE K yrnaBLLeMy, 3aBUCUT OT
MHOMMX MNPUYMH, 3HaTb M NPeaBUaETb KOTopble 06sA3aH Kaxablid KanuTaH, OCHOBbIBAsACb Ha COBCTBEHHOM
onbITe.

Mpu nnoxon noroge B CUNbHbIA BeTep, Korda ecTb PUCK CriomaTb MadTy WnvM nopBaTb napyca npu
noBopoTe Yepes3 hopaeBuHa, ¢ nboro kypca - oT OakwTara oo 6engeBnHAa ynasLlero nogbupatoT ¢
nosopotom oBepwTar (puc. 139). B 3ToM cnyyae OT MecTa nageHusi oTXogAaT Ha paccToaHue 3-4
KOprycoB, a nHorga u donblle, 4enakT NOBOPOT OBEpLUTAr U Cpasy Xe yBanuBatTCs, TPaBsA Mka-LuKoT,
4yTObbI GbICTPEE MOTEPATH 3anac HaBeTpPeHHoCTU. puas Ha NUHWMIO, BeAYLLY Kypcom O6enaeBuHA K
ynaBLlemy, NpMBOgATCA M [OOMpaloT rvka-wkoT.Bce maHeBpbl, HauMHasi ¢ nogayum NepBOW KOMaHAbl
"YenoBek 3a GopTtomM!" m 0O MOMEHTa ero nogbema u3 BOAbl, AOIMKHbI COMPOBOXAATLCA YETKUMU U
ACHBIMM KOMaHAaMu kanutaHa. YenoBek, Bedywui HabnwogeHve 3a ynaBLUMM, OOSHKEH MOCTOSIHHO,
yepe3 HebomnbluMe MNPOMEXYTKM BPEMEHU, LOKNadblBaTb KanuTaHy Mo YCTAHOBINEHHOW (hopMme,
Hanpumep: "Ynasewwun cnpaea, 45-30 meTpos", "CneBa y BaHT, 2 meTpa" u T. n.BcTpeyvatoTca HeOObIYHbIE
cuUTyauum, B KOTOPbIX MOryT ObiTb NPUMEHEHbl Opyrne MaHeBpbl. Ecnv nageHue 4denoBeka 3a GopT
npou3oLwno Ha Kypce ¢opaeBuHA MM GakwTar U C HaBeTpPeHHOro GopTa HaxoduTcs NpPensiTcTBUE,
Hanpumep OGeper nnyM oTMenb, TO NOAXOAAT K ynaBweMy C ABYMsl MOBOpOTaMu, CHadana npowas
paccTosiHue B 2-3 kopnyca, Yepes dopaeBuHa, a 3ateM - opepwiTar (puc. 140).
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Mpwn nageHun 4venoseka 3a GOPT HOYLIO UNW MPWU MNIIOXON BMAUMOCTU HEMEASIEHHO NPUBECTUCH WK
yBanuTbCa A0 randsuHAa, 3aMeTUTb Kypc NO KOMMacy M MATU UM MO FPOMKOMY OTCYETY OAHOro u3
yrieHoB skunaxa B TeveHue 10-15 cek., 3aTem caenatb NMOBOPOT M BO3BPALLATLCA NPOTUBOMOMIOKHbLIM
KypcoM Mo KomMacy B TeyeHue TOro e BpeMeHW. MecTo ynaBsluero 4enioBeka onpeaenslT Mo
ceeTsAwemycsa byiky, cOpoleHHOMy B BOoAy B MOMEHT nageHus 3a 60pT, 3BYKY CBWUCTKA WU KPUKY
yernoseka (puc. 141). Houblo npu nogxode K MecTy nageHust n noncke HeobxoanMo ucnonb3osaTh benbie
ocBeTuTeNbHble pakeTol. OBHapyxvB 4ernoBeka, cnegyet 3apaHee (ecnm 3TO HYXHO) HEeCKOSbKO
yBanuTbCH, YTobbl NOOOWTM K HEMY KypcOM GenaeBuHA C pacTpaBrieHHbIMU WkoTamu. Korga ¢ nepson
nonbITKN HAaNTWN YenoBeka He yaaeTcs, crneayeT XoauTb B NpeanonaraeMoM panoHe nageHus rancamu no
BpeMeHW, nepekpbiBas Bce 6onbLuyo 1 6onbLuyio Nnowab Kak Ha BeTep, Tak n nog setep. Npn nageHum
yenoBeka 3a 60OpT Ha Kypce POpAEBUMHA NOA CrNMHAKEPOM HYXHO, ybpaB CrnvMHakep, BO3BpalLaTbCHa K
MEeCTYy NnajeHus B MNaBUPOBKY KOPOTKUMW rancamu, 4Tobbl BCe Bpems npocMaTpuBarncs reHeparnbHbin
NyTb AXTbl K yNaBLLeMy.

Puc.139: lMogxon Kk ynaBwemy 3a
©opT B CBEXMI BETEP C MOBOPOTOM OBEpLUTAr: Ha Kypcax nonHeii bakwrar, 6akwTar okono 135 k BeTpy 1
KpyTon BakwTar (a); Ha kypcax 6ergeBung u randsuHA (6).

MoxeT okasaTbCsl, 4TO Ha BOpPTy AXTbl ObINO TOMBKO ABa YeroBeka U OAMH U3 HUX Okasancs 3a 6opTom.
Ecnu axTa wna kypcom 6engesnHa, HeOOXxoaMMO BpOCKTL ynaBLLeMY Kpyr v NOMNOXWUTb Pyrb A0 OTKasa
noa BeTep, MpuKaB ero B 3TOM MOSOXEHWUMW, U, HEe Tporas LIKOTOB, BbICTPO MPUroTOBUTL BpocaTernbHbIN
KOHel; B MOMEHT nepexoda rpota Hagpyron 60pT nepes3anoxuTb BakwTarM n nepeHecTy cTakcenb MoA
BeTep, BblOpaB ero cpasy BTyryto. [locne 3Toro octaeTcd TONbKO >XOaTb, KOrga ynaBLUMA YenoBeK
OKaXXeTCsl MO HOCY AXThbl, U B 3TOT MOMEHT MOMNOXMTb pyrb NpsAMo. Kak Tonbko ynasLiniA MOpPaBHAETCA CO
LUTEBHEM, crieqyeT OTAaTb BCe LUKOTbl, NpuMxBaTuTb Yyem-nubo pymnens B Al n 6exartb Kk BaHTam C
bpocaTenbHbIM KOHLOM. 3TO cCamblil ObICTPbIA M TOYHBIA crnoco® moaxoda K ynaBlwemy Ha Kypce
bevgeBmHA faxe Ha GoMbLUMX AXTax Npu BeTpe curnon 3-4 6anna, T.e. KOorga yaaeTcs yBanuTb SXTy 40
Kypca cdopaeBuHA, He TpaBs rMka LIKOTOB. B nogoGHOM ke criydae MOXHO NOAOWTM K ynasllemy C
apendom: Ha Kypce bengeBuHa cneagyet, 6pocuB Kpyr, cpasy yBansTbCs, He Tporasi LWKOTOB, MPUMEPHO
0o randBuHAa, NPONTU paccTosiHMe B 3-4 kopnyca M caenatb MOBOPOT OBepLUTar, nepesanoxuB npu
3TOM TOnbko GakwrTar. fAxTa nsxeT B Agpend. Pynem BHauyane Heobxooumo yBanuTb SXTY, 4TOObI
NoTepSTb U3MNWLLUHIOW HAaBETPEHHOCTb, @ 3aTeM NPUBECTUCH U XOaTb, KOrga oHa capendyeT K ynasiemy
(puc. 142, a). Takon NOAXOA HE CaMbll ObICTPbINA, HO, MOCKOMbKY MPU 3TOM NMOYTU He Hago paboTaTtb Co
LIKOTaMu, OH He3aMeHWM, ecnn Ha OOopTy ocTaeTcs TOMbKO OAMH YenoBeK, Aa K TOMY Xe He O4YeHb
OnbITHbIN. MogonTn K ynaBwemy, Takum obpasom, MOXHO ¢ ntboro kypca (puc. 142, 6). MoeopoT
oBepLUTar Ans NocTaHOBKW AXThl B Apend B 3TUX Criyvasix crnefyeT genatb NPUMEPHO Ha paccTosiHum 1
Koprnyca HaBeTpeHHee OT ynaBLUero B BOAY.
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Puc.140: logxon k ynaBwwemy 3a
0opT C ABYyMsi NOBOpOTaMU y NpensaTcTBus: 1- Ha Kypce OpAEBUHA; 2- Ha Kypcax randsuHa 1 bakwTar.

PasHble TUnbl AXT ApendyoT No-pasHoOMy, B 3aBUCUMOCTU OT popMbI Koprnyca 1 Tuna BoopyxeHus. OaHu
XOpoLOo nexat B Apenide C Tyro BbIOpaHHbIM rMKa LUKOTOM, ApYrue - ¢ HEMHOro noTpasrieHHbIM. Ecnu
AaxTa capendyeT HwxKe ynaswero 3a 60pT, TO OCTaTOMHO NogobpaTb rMKa-LWKOT, ecnu Bbllwe, TO
nobonbLue pacTpaBuTb. [pu Heyga4yHOM NOAXOAE CTaKkcenb NepeHoCcAT NoA BeTEP U MaHeBP MOBTOPSIOT.
Mpn maHeBpupoBaHMU C OpendoM ynasBLUM BCe BPeMS HAaxXOAMTCH B None 3peHus pyneBoro sXThbl, Ha
BonbLuown BOIMHe axTa noaxoauT K. Hemy He LUTEBHEM, a bopTom.

9.7 OkaszaHue NomoLm CyaHy, Tepnsiemy 6eacreue.

CornacHo ct. 53 KTM un npasunam 58 MMC-77, kanuTaH sxTbl 0083aH oka3aTb NOMOLLL NOOMY CyaHY
unu nuuy, Tepnswemy 6eAcTBUE, eCnu OH MOXET caenaTtb 3To 6e3 onacHOCTW ONns CBOEW SAXThl U ee
akunaxa.lMogxoas k cyaHy Ha OTKPbITOM BoAe, HeobxoaMMo B NepBy ovepedb nogobpaTb Bcex Nogen,

OKa3aBLUuxca B Boae, Ha4nMHaaA ¢ camMmoro nogBeTpeHHOoro. Tex, Koro He yoaeTcA I'IOﬂ,O6paTb Cpasy, HyXXHO
obecneunTb cnacaTenbHbIMU cpeacreamu.

[na cHatna nogen c aBapMVIHOIZ AXTbl NOAXOOAT HOCOM MPOTUB BETPaA K €e OKOHEeYHOCTAM, oCcTeperasacb

nnaBalLLMX BOKPYr ob6rnomkoB paHroyta. [pu GONbLIOM BOMHEHWM BMMOTHYHO K HEW NOoOXOAUTb He
creflyeT, CHAMATb JH0[ei Hy)KHO C NMOMOLLbHO KOHLIOB.

[nga B3aTns aBapunHOM AXTbl HA BYKCUP peKoMeHayeTCsl NPOXOAUTb Ha Marion CKOPOCTU Ha HEKOTOPOM
pacctosHun BOonb ©HopTta, cBoboaHOro OT OGMOMKOB paHroyta, OYKCUpHBIM KOHeL nojaBaTb C
HaBeTpeHHOW AXTbl. B cBexun BeTep 1 Ha 6onbLion BonHe Ang obneryeHnss 3aBoaku GyKCUpHOro Tpoca
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Mone3Ho C aBapuUHOM SAXTbl 3apaHee CTPaBUTb MO BETEP TOHKUIA MPOBOAHMK (C BYMKOM, Kpyrom umnm
MyCTOM KAHUCTPOW), KOTOPbIN CMOXET NogobpaTtb M3 Boabl Oykcupytollee cygHo. B kadectBe GykCuMpHOro
Tpoca MPUMEHAIOTCA CUMHTETMYECKME TPOCbl, obnagarolime BbICOKOW MPOYHOCTBIO, 3MaCTUYHOCTBIO U
YMPYrocTblo, YTO OYEHb BaXXHO Mpu BYKCUPOBKE Ha CUIbHOM BOSHE.

BykcupoBka aBapuMHOro cyaHa. B oTkpbiTom Mope Ha ©0MbLUOW BONHE aBapuiHoe CyaHO GykcupytoT
3a KOpMOWM Ha OyKCMpHOM TpOCe, ANVHY KOTOPOro BbIOMpaloT paBHOW UMM KpaTHOW AMVHE BOSHbI MO
HanpaBneHuto Kypca, 4Tobbl 06e AXTbl OOHOBPEMEHHO CXOAWMAM M MOAHUMAanNuUChb Ha rpebeHb. [dnuHa
Oykcupa He ormkHa ObiTb MeHbLUEe OBYX ANMH KOPNYCOB HambornbLuen sxTbl. Ha ob6onx axtax 6yKCupHbIv
TPOC KpenuTcs 3a MadTy NMbo 3a LIBAPTOBHbIE YTKU UMW LUMWIW, €CMM OHU MMEIT AOCTAaTOYHO MOLLHbIE
noakpenneHusi. BykCnpHbI TpOC Henb3s NPOBOAWTL Yepe3 NOMNyKMo3bl, Tak Kak Ha AXTax OHWU crnabble u
nx obsa3aTenbLHO BbIPBET.

Betep

Fandhenwg

X Fangrarng
Nz

Puc.141: logxog k ynaswemy 3a
BOOpPT HOYbLIO UMK B MIIOXYH BUAUMOCTb.

Bo usbexaHue cmaTMA MeTannMyeckol mauTbl UKW NepeTMpaHus OepeBsHHOW ee npeaBapuUTENibHO
obmaTbiBalOT NapycuHon u obknadbiBaloT AepeBAHHbIMU NnaHkamu. Ecnn Tpoc Ha Bykcupylowen sixte
Kpenutcs 3a MauTy, TO B panioHe KOKNuTa pyrneBoro AormkHa OblTb caenaHa OTTsXka Tpoca K 6opTy.
Y106kl BYKCUPHBIN TPOC He "rynsan”, Ha, kopme BykcupyloLlen axTbl U Ha HOCy BykcMpyeMonm ero KpensT
crneumnanbHbIMWM  CTPOMKaMM HaAeXHbIM OKOBKaM MMM MNpPOBOAAT 4epe3 MeTnio, 3aBeAeHHY BOKpYr
LUTEBHSA U KOPMOBOro noasopa. Ytobbl TpOC He nepeTuparncsl Ha rakabopTe 1 BaTepBelce' ero B 3ToM
MecTe obmaTbiBalOT napycuHon.Ecnv Ha GykcrpyemoM cygHe TpocC 3aknagbliBaTb He 3a 4To, TO €ero
KpensiT ¢ nomoLLbio 6parn, oBHeCEeHHON BOKPYr KOPMyca AXTbl MPUMEPHO Ha NOMOBMHE BbICOThl 6opTa. OT
CMonsaHus BHW3 OHa YOEepXMBaeTCs OOCTaTOYHbIM KONMYECTBOM CTPOMOK, 3aNOXEHHbIX 33 OOYLIKM K
YyTKM Ha nanybe. ByKcupHbIN Tpoc KpenaT OYKCUMPHbIM Y31IoM, U Ha 0benx sixTax OKOflo Hero craBsAT
BaxTEHHOro martpoca, 4Tobbl crneguTb 3a kpenneHueMm, Oepeyb TpoC OT nepeTvpaHus, BblGMpaTtb
cnabuHy " oTaaeaTb ero no KoMaHge KanutaHa.
Korga sixta noa napycamu GepeT gpyryto Ha Gykcup, TO BCe MaHeBpbl MO GYKCUPOBKE BbIMOSHSIOT C
NoTpaBfeHHbIMM LWKoTamW. Jlvwb nocne Toro kak OyKCUPHBIA Tpoc OOTsAHeTcA M Oykcupyemas fAxTta
"npuaeT Ha BGykcmp", MOXHO MNaBHO NogobpaTh LWKOThl U fleYb Ha Kypc. Ecnn axTbl MMEOT 0aMHakoBoe
BOAOM3MeLLEeHne, BykCpoBKa NpakTUYECKnN yaaeTcs He kpyde randBuHAa; Koraa xe bykcupylollas sxra
UMeEeT CyLLEeCTBEHHO MeHbllee BOAOU3MELLEHNE, TO B OTCYTCTBME OOMbLUIOrO BOSMIHEHUSA MOXHO Aae
NnoaHATbCA Ha BeTep. OTO criegyeT MMeTb B Budy Mpu OyKCMpOBKE aBapUMHOM SXTbl B YKpbITHE.
Bykcupyemas sxta gormkHa uatu B kunbBaTep Oykcupytowen. MNpu noBopoTax OHa AOMKHa cTapaTtbCs
MATU MO HApPYXHOW CTOPOHE KWMbBaTepHOW CTPyW, 4TOBbI NomoraTb MOBOPOTY ByKCUpyOLWEn SAXThbI.
Mepen atum BbIBUpaeTcs cnabuHa Tpoca, HO Tak, YToBbl He MellaTb NoBopoTy Gykcupa. Ha BonHe, B
OYeHb CUMbHbIA UMK B O4YeHb criabblii BeTep MOBOPOT OBepLuTar ¢ HyKCMpyeMon SIXTOM 3a KOPMOW He
yaaetcs. Jlydwe caenatb NOBOpOT POPAEBUHA MO OYEHb MOMOroN LUPKYNALUN.
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Puc.142: llogxog Kk ynaBwemy 3a
0opT c apendom: Ha Kypce 6engeBuHs (a) U Ha kypcax randsuHa, 6akwTtar u popaesmHg (0).

BykcnpoBka sXTbl No4 MOTOPOM TEXHMYECKM HaMHOro mnpolle, YeM noA napycamu. Ho crnegyet oco6o
TWAaTenbHO cnegutb 3a MOsABMEHWEM crabuHbl OyKCMpPHOro Tpoca, KOTOPYW Hago HeMeAseHHo
BbIOUpaTh, a NPy HaTSHKEHUM Tpoca MaBHO ero TpaeBuTb. Ecnn aToro He genaTb, TPOC PaHO UMM NO34HO
nonageTt noA KopMy OyKCUpYOLLEN AXTbl U HAMOTAeTCs Ha BUHT.Ecnv Ha Gonblioi BONHE aBapuiHas
AXTa CHMMaeTCs C 9Kopsi C MnoMoubi Oykcupylowero cydHa v nog BeTpoOM eCcTb uncTtas BoAa,
HeobX0oaMMO cHauvana BblGpaThb SIKOPb, YBANUTLCS NOA, PAHTOYTOM MO BETPY U 3aTEM MNPUHSITL UNu nogaTb
Oykcup Ha Oykcupylowee CcydHo, wuaywee napannenbHsiM  Kypcom. Ecnu  nog Betpom B
HenocpeacTeBeHHOM GrnmsocTn Beper, To crneayeT, He BbIOMpas sIKops, 3aBeCTU Ha Bykcupyloliee CyaHo
OyKCUpHBI TpPOC M 3aTem oOTAaTb 3a OOpPT SAKOPHbIM KaHaT (MpuBA3aB K ero KoHuy Oyek).
He pekomeHayeTcs BbIGMpaTh SKOPb NpU 3aBeAeHHOM BYKCUMPHOM Tpoce, TaK Kak 9TO MOXeT NpUBECTYU K
aBapuUNHOM cuTyaumn. Tak, ecnu sIKopb BbIOMpaTb C HAaTAHYTbIM GYKCUPHLIM TPOCOM, TO SIXTa MOXET He
NPONTN Hag HUM, MU ero Toraa Henb3s OygeTt BoipBaTbh. Ecnu xxe npu BoibOpke sikops GYKCUMPHBIN TPOC
OyneTt umeTtb Gonbliyto cnabuHy, TO OH MOXET HamMoTaTbCs Ha BMHT cygHa NnbO 3anyTaTbCs BOKPYr
nnaeHMKa n nepa pyns SAXTbI.
Mpu GykcnpoBke Ha OYKCMPHOM TpOCe Bcerga AOMKHbl paboTaTb camble OMbITHbIE MATPOChl, TaK Kak
neTnu Tpoca, obpasyllimMecs Ha crabuHe, NPeacTaBnsAlOT CEPbE3HYH OMACHOCTb AN YerioBeka npu
BHE3amnHoM pbiBke Bykcupa.

9.8 ABapuu Ha iXTe, Mepbl UX NpeAynpexXaeHUsa U NMKBULauuu.

O6pbIB Takenaxa. Ecnu Ha xogy nonHyn wnu otgancd wrar, To Heobxoaumo, MoTpaTuB rMKa- u
CTakcenb LWKOTbI, yBanuTbCs Ha OpAeBMHA, MOCne Yero cHavyana 3aBecTM (anbWwyBbIA LITar
(Hampumep, M3 3anacHoro crakcenb ana), a 3aTteM 3aMeHWTb (MOYMHUTb) CNOMaHHyl AdeTanb.
Ecnu nonHyna wnu otganacb HaBeTpeHHas BaHTa, GakwTar unm BbicKoYMna HaBeTpeHHasd Kpacnuua,
cnenyeT HeMeAneHHO NOTPaBUTb LLKOThI M Nedb Ha Apyrow ranc (unv B gpeind) ¢ NoBOpoOTOM OBepLUTar,
3aTeM 3aHATbCS PEMOHTOM NoBpexaeHusa. Ecnn HaBeTpeHHas BaHTa oTAanack Ha Kypce oopAeBuHA, TO
HeobxoaMmo caoenatb noBopoT dopaesnH " npmBecTUcb Ha OCTpbIVi KypcC.
Ecnu nonHyn axTepwrTar, TO cnegyet NpMBECTUCb Ha OCTPbIA KypC U BbIOpaThb rMKa-lIKOT, Nocrne 4yero
3aBecTn darnbLmBbIN axtepLurar (Hanpumep, "3 TOMEHaHTa).
MOXXHO 3aMeHWUTb NOBpEeXAEeHHblIe CHAacTU Ha Xoay, KOrga ecTb 3anacHble BaHThl 1 6akwTtarn. Bo Bpems
3TOW onepauuv nnowade NapycoB YMeHbLUAT [0 Mpedena M foXaTca Ha Kypc, Mpu KOTOPOM
noBpexaeHHas CHacTb Haxogunachb Obl noa BETPOM.
Ecnu nomHynm wnu  BBIXNIECTHYNCSA TMKa-WIKOT, TO MNOABETPEeHHbIM OakwTaroMm noaTArMBalT  [uK,
NPUMBOOATCA A0 MOSIOXKEHWSI NEBEHTWUK, HaKWObIBAOT Ha HOK rMka neTnen KoHel, KOTOpbIA KpensaT K
KOPMOBbIM  yTkam. 3aTeM, YBanuMBLUMCb Ha HYXHbIA KypC, 3aBOOAT HOBbIA  MMKa-LUKOT.
Ecnu nonHyn nogBeTpeHHbI CTakcenb-WKOT, TO BO3MOXHbI ClieAylolimMe BapuaHTbl:

e cpaenatb NOBOPOT OBepLUTar U 3aMeHUTb LIKOT Ha APYroMm rarce;

e MEepeHeCcTM HaBETPEHHbIN LWKOT NoJ BETEP, @ 3aTEM 3aMEHMUTb JTOMNHYBLUWIA;

e nogobpaTb HABETPEHHbIN LUKOT M 3aMEeHUTb NOMHYBLUMIA MOABETPEHHbIN LLKOT (roAUTCS TOMbKO
ONs cTakcenemn);
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e yOpaTb cTakcenb (reHylo) Ans 3aMeHbl LWKoTa.

Monomka mayThl. [pu nonomMmke mayvTbl Heo6Xx0aAMMO ybeanTbCs, HET N NOCTpaaaBLUNX, HE OKasancs nu
KTO-HMOYab 3a GoOpTOM, M OKasaTb MM HEOOXOAMMYIO MOMOLLb, MOCe Yero NoAHATb Ha GopT OOMOMKM
MaJTbl 7] Takenaxa " CHATb c HUX napyca.
Ecnu cnomanack MeTannunyeckas madta 1 NOAHSATbL ee Ha 6OPT HEBO3MOXXHO, TO NMPW CUITbHOM BOJTHEHUM
HY>XHO O0CBOOOANTLCA OT MauThbl, 0OpyOmMB cTOAYMI Takenax. 3aTem AaTtb sixte xod. bes mautbl pesko
N3MEHSIETCA MOMEHT MHEPLIMM SXTbl - €€ Ha4YMHaEeT Pe3Ko M NMOPbIBUCTO KayaTb, YTO MSIOXO OTpaXkaeTcsl
Ha paboTtocnocobHoCcTH KoMaHabl.
Korga mauTta nomaeTca BbIlEe HWKHUX Kpacnuua, a OCHOBHbIE BaHTbl LiENbl, TO Ha OCTaTkax MadTbl,
npeaBapuTENbHO YKPENUB €€ MOXHbIM CTOSMUMM TaKkenaxem, MOXHO MOCTaBUTb LUTOPMOBOW CTakcenb 1
Tpucenb. Korga xxe oHa noMaeTcs y NsapTHepca, TO B KadecTBe panbLUMBOW MavTbl MOXHO MCMOMNb30BaTh
CMVHAaKep-TuK, MK Unn oyTLUITOKN, pacKpenus ee Kak MUHUMYM OBYMSI BaHTaMu, LUTAaroM, axTepLutarom u
yCTaHOBUB HaBepxy ABa 6noka ans ganos.

MNonomka pyna. Ecnn cnomaH 6annep vnm notepsHo nepo pyns, To Heobxoammo neys B Apend noa
napycamv unu BCTaTb Ha NMaBy4Yuil SKOpPb M caenatb aBapuiHbiA pynb. [ns aToro ucnonb3yloT Asa
yTWTOKa UNKU CNYHaKep-rMka, 3akpenus Mexay HUMK Kakyro-HUOyAb OOCKy, Hanpumep nonuk. K gocke
KpenaT ABa 6paca, 3aBOAAT UX Ha LIMNUAM LIKOTOBbLIX Nebenok npaBoro n nesoro 6opToB. YCTPOMUCTBO
yCcTaHaBnMBalOT Ha Kopme sxTbl nogd yrnom 30-45° K ropm3oHTy C MOMOLLbIO MOLLHOrO GeHsens u
OTTSKKW, npoBedeHHOM K obywkam Ha nanybe. Perynupysa HaTskeHve OpacoB, ycTaHaBnusaiooT
HeobXxoaMMoOe MOSoXEeHNe BPEMEHHOro pyns oTHocuTenbHo [l AxTbl. 3TO camas HagexHas
KOHCTpYKUUSA BPEMEHHOro pyns ans ynpaBsneHus AXTON B CBEXYI0 noroay.
MHoromauToBbIMU AXTaMW C AfIMHHOW KWMEBOW NuHMen n 60nbluMM KONWYECTBOM MapyCOB MOXHO
ynpaensaTb C MOMOLbIO napycos. [oTpaBnueas unu Bbibypas LWKOTbl HOCOBBLIX M KOPMOBbLIX Napycos,
MO>XHO perynupoBaTtb KypC SXTbl B JOBOSbHO LUMPOKMX Npeaenax.

Bopbb6a ¢ Teubl. [pn NosBNEHMM TeUM HEMELOEHHO HY)XXHO OpraHmM3oBaTb OTKayKy BOAbl U3 TPHOMA,
npuyemM 4aule Bcero camas 3dekTMBHasi OTKayka - C MOMOLLbI 0OblYHbIX Beaep. Ecnn Teub
obHapyxeHa B panioHe BaTEPSIMHWM UK Bbllle, HAJ40 CMEHUTb rasc Tak, YTobbl MECTO TEYM OKa3arnoch Ha
HaBeTPEeHHOM oopTy.
Ona nukeunpgauum NpoOOMHbI UMM TEYU UCMOMb3YHT YeXIbl, TPAMNKW, OO4eAna, OepPeBsiHHbIE MNOOYLLKW,
Hapes3aHHble B pa3mep Lnauun n obepHyTble NapycuUHON KNuHbA. Hago ctapaTbes 3agenatb NpobGouHy
n3HyTpU. MHorga npmxoguTca 3aBOAMTb MMACTbipb CHapPYXXM Kopryca, ANs Yero MOXHO UCMOoNb30BaTb
OAMH M3 LITOPMOBBIX CTakcenen. Ha gaxtax ¢ MeTannuMyeckMm unm nracTMaccoBbIM KOPMycom Ansi
OKOHYaTENbHOW 3agenkn NpobOuHbI Nydlle BCEro NOCTaBUTb LEMEHTHbIV AWMK. BeToH npurotaenuearoT
13 uemeHta mapok 400 unm 600, cmewmnBasa ero ¢ neckom B oTHoweHun ot 1 : 3 go 1 : 1. B cmecb
OONVBAIOT MpPECcHYl BoAy W MNepeMeluvMBalT OO0 KOHCUCTEHUMM rycToro Tecta. [ns yckopeHus
cxBaTbiBaHus GeToHa B Bogy AobasnsawT 10°/0 xupgkoro crekna wunm 5% TexHudeckow cogbl. Ons
NpoYHOCTM 3adenaTb B 6eToH apmaTtypy.

Bopbba ¢ noxapom. [lpy BO3HVMKHOBEHMM MNOXapa XogoBas BaxTa yBanvMBaeT CYAHO Ha Kypce
dopaeBuHa, YTOObl YMEHbLUIUTb KPEH AXTbl U CKOPOCTb BbIMMESNbHOrO BETpa, pasfyBaloLlero OroHb, a
aBapviHas KomaHaa YyCTaHaBnMBaeT, 4TO ropuT, W TywWT MoXap, NpeABapuTenbHO MNepekpbiB
TOMMMBHbIE MarucTpanu, ra3 U OTKIHYUB IMEKTPOIHepPruto. Mopsawmm 6eH3nH 1 anekTpoobopyaoBaHue
noA HanpsXXeHUEM MOXHO TYLIWUTb TOMbKO YrNEeKUCNOTHbIMKU orHeTywutenamu (OY-2 unu OY-5), Bce
ocTanbHOe TywaT BOOOW WM Mobon MMAOTHOW  TKaHb  (O4esdArnoMm, 4Yexnom wu  T. 1.
Haunbonblyo onacHOCTb Ha SIXT€ B MOXapHOM OTHOLUEHWM NPeACTaBNAlT GEH3VMHOBLIN ABUratenb U
rasoBbln kambys. lNMockonbKy pasmepbl GOMbLUMHCTBA SAXT OObIMHO He MO3BOMANT BbIAENUTb ONS HUX
OTAEenNbHbIX OTCEKOB, TO cneayeT obecneynTb repMeTnYHOCTb 6eH306aKoB 1 ra3oBbix 6annoHoB, yaanuTb
MX OT COCeAcTBa C OTKPbITbIM OMHEM WM UCTOYMHMKamu Tenna. XXenatenbHO BbIHECTU WX W3 KUIbIX
noMeLleHuin. FxTa 4OImKHA MMETb XOPOLLYK BEHTUNALMIO.
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Puc.143: OTxog oT cTeHku (a) u
CHATKE C Akop4 (6) AXTbl NO4 MOTOPOM MPU HaBaNbHOM BETpeE.

YnpaBneHue noa MoTopoMm. [10CKOMbKY COBpEMEHHbIE SAXTbl UMetT Bonbluyo 6OKOBYHD MOBEPXHOCTb
NNaBHUKOBbLIX hanbLUKWUMEeW, HanpaBneHWe BpalleHWs BUHTa oOkasblBaeT Hebonbluoe BAMSHME Ha WX
ynpaBnsemMocTb Ha xody. TeM He MeHee y AXT C MarioMOLHbIMA MOTOpPaMu HeKOTopble OCOBEHHOCTH
ynpaBreHnst CyLLeCTBYIOT. Tak, Mpu HaBanbHOM BETpe OTX04 OT CTEHKM Ha wnone 3/4 nerye BbINOMHATb
KOpMoW Ha BeTep (pwnc. 143, a).
CHumasicb ¢ gkops y nogBeTpeHHoro Gepera mpu WITOPMOBOM BeTpe, MOCne TOro kak fkopb 6yget
BblpBaH, He0HXoOMMO CHavana yBanuTbCHa M pasorHatb sXTy, a 3aTem NpuMBECTUCb K BeTpy. Ecnn atoro
He caenatb, TO MaNOMOLLHbIA ABUraTtenb MOXeT He "Bbirpectu” MpoTUB BETpa - AXTY CHECEeT Ha Menb
(pnc. 143, 6). CnegyeT yunTbiBaTb U TO, YTO Ha 3agHem xogy npu paboTarlem MOTope SIXTOW
ynpaensTb nnoxo.
[ns cpo4HOM OCTAaHOBKM AXThbl B Y3KOM hapBaTepe Heo6XoaAMMO BKIIOUUTL MOMHbINA XO4 Ha3ag v HEMHOTO
nepenoXuTb pyrnb B CTOPOHY BpaLleHUs BUHTA.

9.9 Oco6GeHHOCTU KpencepCKNX roHOK.

Kpelicepckne TroHKM, MO CyLIEeCTBY, SBASKOTCA CaMOCTOATENMbHbIM BMOOM CropTa U MMEWT pag
NPUHLUMNMANBHBIX OTMMYMA OT MNapYCHbIX TOHOK Ha ONUMMUACKOW AUCTaHUMW.ONUMNUACKNE TFOHKM
NPOBOASATCSA Ha OYEHb OrPaHUYEHHON aKkBaTOpPUM B TE€YEHUEe KOPOTKOro BPEMEHU (HECKOMNbKO YacoB), npu
3TOM B OCHOBHOM BefeTcsd OnwxHAs TakTudeckas 6opbba, npu koTopon ocobo Bornbluoe 3HayveHue
npuobpeTaloT B3sTUE cTapTta, ormbaHue 3HakoB M T. N. Kpericepckune e roHku npoxogasit Ha ANWHHbIX
OVCTaHUUSIX, OXBaTbIBAOLMX pasfnyHble panioHbl MOPsSi C pasHbIMW BETPOBLIMU W HaBUTALMOHHBIMU
YCNOBUSMW; OMNIATCA OHW MO HECKONbKY CYTOK. [103TOMy 34ecb Ha OOHO U3 [MaBHbIX MECT BbIXOOAT
MOpexoaHoe NCKYCCTBO " obLwas Mopckas MOAroToOBKa.
TakTvka raHgMKanHbIX FOHOK YacTO OCHOBbLIBAETCS Ha BbIbOpe ONTMManbHOro mMaplipyTta v bbicTpenem
NPOXOXAEHUN OUCTaHLMKU, B TO BPEMS KaK B KMNACCHOW FOHKE YCMex B 3HAYUTENbHOW CTEMneHu peluaeT
YMEHMWE KOHTPONUPOBATb MPOTMBHMKA OT cTapTa A0 uHMLWA. TakTMka KPeWCepCKMX FOHOK BO MHOIMOM
3aBNCUT OT CBOOOALI, KOTOPYHD MMEET sixTa B BblOOpe cBOero Mapupyrta. 3gecb MoryT ObiTb ABa
Hanbornee 0o6WMX cny4yas: KOoraa MapLpyT YaCTUYHO WIU MOJIHOCTbIO PernameHTMpOBaH MO YCNOBUSAM
FOHKM U KOF4a HUYTO He BIMSIET Ha BbIGOP NyTw.

®dopcupoBaHue napycamu. besonacHocTb NnaBaHUs JOIMKHA ObITb MOCTaBEHa BO [MaBy yrra, HO eCTb
OOMYCTUMBIA Mpeferi, Ha KOTOPOM OMbITHbIE KanuTaHbl C KBAaNMAULNMPOBaHHON KOMaHAoW BeayT 6opbOy
CO CBOMMM KOHKYpEHTaMu gaxe B LUTOPMOBYH norogy. Ha naBupoBke, ga u BooGLle Ha OCTpbIX Kypcax,
ype3mepHoe hopcMpoBaHME Napycamm HUYEro, KpoMe KpeHa M CHUXKEHUsI CKOpOCTH, He aaeT. Ho npoTtus
BbICOKON M KPYTOM BOSHbI B CBEXWUW BETEp C MarieHbKoM Mnowanbio NapycoB AxTa naBupyeT O4veHb
MEASEHHO, NO3TOMY MPUXOAUTCA HEMHOro NpubaBnsTb Mnowagdb napycHocTu. [pu 3TOM MpuUXoauTCs
MOTU C HECKONbKO MNepeTpaBrfieHHbIMM LWKOoTaMM U Oonee, 4eM Hago, OTAyBawwen nepenHen
wkaTtopuHor. Kpome TOro, npu LUTOPMOBOM BeTpe HeEOOXOAMMO rpaMOTHO Nepepacnpenennutb nnowagb
napycos (rpota n nepegHero TpeyrofibHuka) B 3aBUCMMOCTU OT TUMNa BOOPYXXEHUS U KOHCTPYKLMM AXTbI.
dopcmpoBaHne napycamu BO BPeEMSA FOHKUM B OCHOBHOM MPOMCXOAMT Ha MOMHbIX Kypcax. Tak, 6onbLion
chepudecknii cnuHakep 1 Gnynep Ha kypce dopaeBuHa HecyT ao 6 6annos (~12 m/c); B 7 6annos (~14
M/C) cTaBAT Gonee NpPoOYHbLIA TpUpaauanbHbl cnnHakep, a npy 8 6anax (~18 m/c) ero 3ameHsaOT Ha
LUTOPMOBOW CMMHAKEP UIN FeHY33CKMIA CTaKCeNb, BbIHECEHHbIA Ha 6abouky. [pu ganbHenwemM ycuneHmm
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BeTpa ybvpaloT cnuHakep 1 yMmeHbLIalT nfowaip rpoTta; npyuyem genaTtb 9TO HA4O CBOEBpPEMEHHO! Tak
KaKk  nonoLyLun rPOT  Mpu  B3SITUM pnucdoB B LUTOPM MOXeT  ObiTb  MOpBaH.
BO3MOXXHOCTb HECEHMS CNMHaKepa LWTOPM BO MHOTOM 3aBUCUT OT XapakTepa BeTpa U COCTosiHUS mopsi. B
NMopbIBMUCTbIA BETEP, 4acTO MEHSLWWUA HanpasneHve! nydwe uatm 0e3 cnuHakepa, Tak Kak axTy
HaYMHaeT CWMbHO packadMBaTb, OHa TepseT YCTOMYMBOCTb Ha Kypce, MOXET HeMNpOou3BOJSIbHO
npuBectucb. [lpM 3TOM ChMHakep OKaxeTcs B BOAe, a Mavyta MoOxeT ObiTb crnomaHa.
Ona Toro 4tobbl sAXTYy NoA CMMHAKepOM MeHbLUE pacKaumBaro U He KpPeHWNno Ha BeTep, He cneayeT
CUMNbHO BbIBOAUTbL CMUHAKEp-TMK Ha BeTep WM Adaneko Brepen OTMnycKaTb LUKOTOBLIA Yron crnvHakepa.
HenpousBonbHOe packadMBaHue siXTbl MOXHO MpeKkpaTuTb chneuuanbHon paboTton Ha pyne. B kakyto
CTOPOHY KPEHUTCH sIXTa, B Ty CTOPOHY M HaZl0 HEMHOrO nepeknagbiBath pynb. fAxTa kak Obl cnegyet 3a
CMMHAaKepPOM, HO C HEKOTOPbIM OMNepeXeHneM, KoTopoe 1 ByaeT racutb packadmBaHue saxTbl. Kypc cyaHa
Oyaet He nMpAMbIM, a M3BUNUCTLIM. [lpudem Ha Kypce (bopaeBUHO MaHEBPUPOBATb HYXHO TOMbKO B
HaBETPEHHOM CEKTOpe MyTW, MHa4ye MOXET MPOM3OWTM HEMNpPOM3BOSIbHAsA Mepeknajgka rmka Ha Opyromn
oopr.

OpHa m3 6omnblIMX HEMPUATHOCTEW, KOTOpas MOXET NMPOM3ONTM Ha Kypce hopOeBMHA B LUKBANUCTbIN
BETEp, - 3aKpy4mBaHue "noracluero” cnuHakepa BOKpyr wrara. [ns Toro 4tobbl 06e3onacutbCs OT 3TOro,
B NepefHeM TpeyrofnibHUKe, B BEPXHEN 4YacTu MeXAy MadToOn M WTaramu, yCTaHaBnMBalT cneuunanbHble
neepa, KOTopble NPENATCTBYOT NOSIHOMY 060OPOTY MoracLlero cnMHakepa BOKpyr wrtaroB (puc. 144). Otu
neepa moryT GbITb youparowmmmca nMbo NOCTOAHHBIMM M aBTOMAaTUYECKMMWU NOAHUMATBLCS MO LTary
BBEPX MpW MOCTaBfEHHbIX NepeaHux napycax. PacnytaTe noracwimi CnMHakep Takke MOXHO, caenas
noBOpPOT Yepe3 hOpAEBVHA U MEPENOXMB IPOT Ha Apyron 6opT. YacTo nog AencTBMEM 3aBUXPEHHOIO
NoTOKa BO34yxa CrMHAKep cam packpy4mBaeTcs B 06paTHY0 CTOPOHY.

Puc.144: YcrtaHoBKka neepos npoTus
"3aKkpyumBaHus" cnvHakepa: a - yovpaHue neepa; 6 - NoCTosiHHbIE Nneepa.

Ponb nporHoza B KpeuWCepCKUX roHkax. [Ins npaBWMbHOTO W CBOEBPEMEHHOIO MpuemMa
MeTEOPONOrMYECKUX MPOrHO30B HEOBXOAMMO COCTaBWUTbL Tabnuuy ¢ NepeyHem BcexX paguocTaHumi (no
pafioHaMm), UX MO3bIBHbIX, YKa3aHWEM pPafModacToT U BpeMeHu Bbixoaa B adup. AHanM3mpys NpuHSTble
NPOrHo3bl, BaXXHO MMETb B BUAY CrieayloLune o6cToATensLCcTBa:

e NS KaXZoro pavoHa NporHo3 MMeeT CBO BEPOATHOCTb ONpaBablBaHUs;

e nporHo3 Bcerga gaetcs o606LLeHHbIV Ha bonbLuyto nnowaab, a Tam, rage HaxoauTes sixta (T. e. B
KOHKPETHOM MecCTe), MOXET BbITb Apyras noroaa;

e  [ONrOCPOYHbIA MPOrHO3 Morogpl onpeaenseT rnaeBHbIM 06pa3om pamnoHbl, OTKyAa NepeHOCHaTCs
OCHOBHble Macchl Bo3ayxa, Hanpumep npu 3anagHelx BeTpax ans bantuiickoro mops - CeBepHoe
unn Hopeexckoe Mope;

e LUMKIOHbI MOryT nepemellatbCad CO CkopocTbld A0 500 mMwunb B CyTKM, MO3TOMY 3a WUX
nepemMeLLeHNeM HYXXHO cneanTb No MeTeoboNNeTeHsIM C MOMEHTa 3apoXAeHUsI.

CBoeBpemeHHoe nony4yeHme nporH03oB noroAbl N LUTOPMOBbIX npep,ynpex(,qulel, rpaMOTHbII7I nx aHanma
noMoraroT NPUrotoBUTbCA K OXnagaemomy BeTpy, HaMEeTUTb onTMMarbHbIN MapLlpyT FroOHKn ”n Bbl6paTb
Hanbonee Ll,enecoo6pasHyro TaKTUKy Ha ONCTaHUNN TOHKN.
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10 MmaBa 10. OcHOBbLI MOPCKOro npasa

(rnaBa He MyOIUKYyeTCs, MOCKOJIbKY HH(pOpMAIUs Ha JaHHBIA MOMEHT ycTapesna ).
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11 NIPUNOXEHUA.

11.1OCHOBHbIe AaHHbIe HEKOTOPbIX KPeMCepCKO-rOHOYHbIX AXT.

Tun

OAHOTOHHUK "MapuHa" 8,5

YcnoBHble 0603HaYeHUS:

R - FoHOYHbIN Ban, m IOR;

C - Tun BoOpYXEHUS;

Q - Martep, kopnyca,;

Lm - gnuHa Hanbonbluas;

Lk - annHa no KBJT;

Bm - wupwnHa HanbonbLuas;

D - ocagka;

F - BbicoTa 6opTa;

T - NonHoe BoAou3MeLLeHNE, T;
M - Macca danbLukuns, T;

S - Mnowagb NapycHOCTH, KB. M.;
P - Tvn » MoLHOCTb ABuUraTens, n.c.;
K - Yucno koek;

W - EMKOCTb LMCTEPH BOAbI;

G - EMKOCTb UMCTEpPH TONNMBA.

LWron
TOM.

"Anbkop" 8,5 LWnwon7/8

JIb

7,8 LlUmon 7/8

maBHbIE pasMepeHnst, M

Lm

11,42

12,22

12,50

Lk

9,92

9,00

8,6

Bm D
3,6 1,95
3,00 1,9
2,8 1,8

1,2 6,74

0,95 6,9

0,78 6,55

2,8

3,2

3,3

68

63

59

Onzensb, 12

CM-557]1; 13,5

EmkocTb
n

w

100

100
75

LMCTEpH,

G

80

20

230



OpaHoToHHMK TOBCC

llTaypyCll

llApKTypyCII

"KoHpag-45" ("Onan")
"KoHpag-54"
MonyTtoHHuK "KapTep-30"

UeTBepTbTOHHUK  "KoHpaga-
24"

YeTBepTbTOHHMK TOBCC

"Hedput"

LsepTt60T T3

LBepTOOT T2

"®onbkboT"

3Be3a04kaMm OTMeYeHbl 0ObMepHbIe AaHHbIe.

8,4

10,6

10,3

13,9

6,5

Lnton
Ton.

Lnton
Ton.

Lnwon
Ton.

Key

Lnton
Ton.

Lnwon
Ton.

Lnwon
Ton.

Lnton
Ton.

Lnton
Ton.

LWron

Lnwon

LWron

cn

cn

cn

chn

11,0

10,57

14,45

13,65

16,6

9,07

7,26

7,5

7,25

8,2

7,0

7,64

8,00

8,6

10,15

9,5

14,00

7,65

5,5

6,0

5,5

7,7

6,0

6,0

3,0

3,69

3,8

3,6

4,6

3,08

2,64

2,5

2,5

2,46

2,5

2,2

1,8

1,94

2,23

2,00

29

1,52

0,15

1,2

1,25

0,4/1,8

0,3/1,4

1,2

1,02

0,91

14

1,0

0,75

0,68

0,6

0,67

0,71

0,57

6,25

4,89

12,7

15,0

16,0*

3,3

13

1,77

1,7

1,31

1,34

2,15

2,8

15

6,0

0,57

0,8

0,7

wBepT
0,11

1,03

42*

49,1

86,4

80

150*

34

21,3

27,0

22,5

29,6

20

CM-557]1; 13,5 6

Ownsenb, 13 7 100 35
Ownsensb, 13 9 300 90
Ounsensb, 35 8 250 100
Ownsenb, 36 11 800 300
Ounsensb, 13 5

- 4 -

- 6 -

- 4 -
Mopas. moTop; 4 20
20

Tzop,B. MOTOp; 3 - 20
- 3 -
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11.2 nnaBy4mne 3HaKu orpaxaeHwusl.

NATEPANLHLIE 3HAKHU OTPAXKAEHMA CTOPOH MAPBATEPOB

A 0
\/

e | ) —

T

Ha JIeBOM CTOpPOHE Ha [paBOM CTOPOHE

BapuanTsl XapakTepuCeTHKH OrHeH

Tp3ru(l)

3HAKH, OBO3HAYAKOLMHE 3HAKM CNEUMATIBHOTO
HAYATIbHBIE TOYKHU M HA3HAYEHMS
OCb ®APBATEPA U S\
CEPEAMHY NMPOXOOA V\g

A

v e X8 B 88

| molp

Mo np
I | W
I
— - rpi0)
a2 s OO W W W
- ]
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OTAENbHbLIE KAPOMHAJIBHBIE 3HAKM OTPAXAEHMA
OMACHOCTH HABHUIALLMOHHbBIX ONACHOCTEH

Ou4(?)10¢
mnw N{9)15¢c

OM{3)5¢ wan
H(3)10¢c

On[61AANp10¢
S wan N6IRANPISC

02paxgexue
HOBbIX OnacHocmeu
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11.3ycnoBHble 0603Ha4YeHUs1 Ha KapTe NPU BeAeHUU NPOKaaKM.

3,8, ¥caosusie oD03NAYMEHMH AR BeLeHHA

Jlnuun Kypcos M myTe:

6e3 yuera apeitha K TeueHus

C yueToM Japeiida

C yuertoM TeUueHpsH

¢ yyetom apeiiha o TouenHa

CHHCANMOE MOCTO Ha JHHHH

Kypca # NyTH

Hepaaxka sMesay CUHCAHMBIM H

oBcepnoOBANMEM MCCTAME

NOBOPOT Ha HOBRLE KYpPC

. [epexoa ¢ kapTm Ha Kapiy:

TOYKAa Ha CcTapoi Kapre

TOUKa Ha Hosofi Hapte

MeeTa AKODHBX CTOAHOK:
CHHCAH MR

obcepposannme

HABHTAUHOHHOI NPOKAANKH HA Kapre

KK-E"“ o+ 1.0

KK 9090 (- 1°2)x= - 8%0

KK 280°%0 (... 1

KK 268%1(+0°5) c=+7°5

12,00 )
P 12,00
W
'Lf' ,cﬁg‘!l
16,00
1.5 17.10
420
13,10
452 wa N 2600
13,10
45,2

11.4acTpoHaBUraumMoHHble Tabnuubl U HOMOrpamMmmbil.
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AETpQHaBHI‘EMHDHHHf: TABANIL ¥ HOMOTpAMME

Mpuaowenne 4

4. 4. HHBHI'EII.HI)I!HHC ABCE1B
I'l‘rnrm!.ln' BFaMcHoH inA
nzf:, CodeTremme  HA# OFQEHNETRE B CORRE TN E"“:E“’ Cu.ml;r:uue. ‘su“‘:""?it Fro
Al Az®
| Jlyixe 2 Boaswoll  Measegnina 2.0 G151, TN 194°92.7° —0,32° —0.92'
2 dieraa 1 Bonnwod Mense s 2,5 53 48,3 N 141 48,3 -1, 33 —0,78
3 Beneraaw 7 Boabwofi Megseanu 1,9 49 25,0 N 153 18,5 —0,30 —0,59
4 [Noaspeas 2 Manofi Mensesuu 2,1 89 10,1 N 327 02,0 -+0,37 —11,68
5 Perya z Jlwoa 1.3 12 03.9 N 208 10,4 —0,29 —0,80
[ Aprryp a Bononaca 0,2 1917,3 N 146 18,5 —0,31 —0.68
7 Crnga a Jennl 1.2 11 03,5 5 158 57.6 0,31 —0.,79
8 Bera a Jlnpu 0,1 38 46,0 N 80 55,5 0,06 —0,51
9 Nenet a JleGean 1,3 43 12,6 N 49 48 6 -+0,22 —0,51
10 AnuTanp z Opaa 0,9 8 49,0 N 62 32,4 40,15 —0,73
11 AuTapec a Cropnuota 1,2 26 23,3 S 112 56,7 <+0.13 —0,92
12 K adsp 4 Kaccuonen 2,4 9022 N 357 57.9 40,33 —0.80
13 Anwibepac z AnzpoMeast 2,2 28 58,8 N 358 09,4 -+0,33 —0,78
14 Mupihak a Tlepees 1,9 49 47,3 N 309 16,6 -+0,21 —1,07
15 Kaneasa 2z Boannaero 0,2 45 5.6 N 281 12,0 10,06 —1,11
16 Beteerefize & Opnona 0,1 THM2ZN 271 28.8 10,01 —0,81
17 Anepebapan 2 Tenabua 1,1 16 28,1 N 29] 18,5 0,12 —0.8%
18 CupHyc & Boaeworo Ica —1.6 16 41,4 8 258 56,2 0,08 —0 .66
19 Moaayke % Bawakenos 1,2 2B04,4 N 243 38,7 —0,15 —0,92
20 M pounon a Manore Ilca 0,5 516,5 N 245 26,3 —0,16 —0,78

Mpemevannun: 1. Koopounatwm 3eean AnaHu Ha neto 1980 r. B gpyrue cesoHw roga oM MoryT ovauwateca no 0,57,

2. B mocreaviolide TOAK KOOPSHHATH 3BE3A NOAYNAWTCA JOOABASHHEM BEJHYHH [OA0BLIX HX HIMEHCHMA, YMHOMEHHMX Ha
gHCAG MeT, npowezwmx Noche 1980 r,

Mprmep: B wone 1983 r. woopausatw seesfn ApKTYp:

CHAOHeHHE
19°17,3'N

(—0,31) X3 = —0,9

b= 1915, 4

Jpeannuit yroa
146°18,56"

(—0,68) %3 =—2,0

= = [46%16,5°
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4, 6. Iepeson nyroeoii mepo! BO BpemeHHYo H obpaTtHo

I'padycet
T'paayen 0" 17 27 3° 4° 5 [ 7° 8" 9° Ipagycm
0® QuQOM| QuO4M| QMOSM| Qu]2M| Q4 16M| 0120M] 01M24M] Qu28M| Qu32v| OM36M -
10 0401 044 )1 048 | 0521 O 56 100 1LO4 108112116 10
20 120 | 24 1 28 1 32 1 36 I 40 144 |1 4811521 36 20
30 200 204 208 212 216 220 224|228 232|236 30
40 240 | 244 | 248 ) 252| 256 300) 304 | 3083122316 40
S0 3201 324 | 328 3321 336 340 344|348 3523656 5(}
60 400 404 408 412 | 416 420 4414284321436 60
70 440 | 444 | 448 452 456 500 504|508 |512]5 16 70
80 520 b 24 5 28 5 32 536} b 40 544 | 5 48 | 5 52 | 5 56 80
90 600 604 | 608) 612 616 620 | 624 |628)|632|636 90
100 6 40 6 44 6 48 6 52 6 56 700 7704|7087 12]7 16 100
110 720 724 | 7281 732 736 740 744|748 |7 527 56 110
120 800 | 804 | BOB| 812 | 816 820 824 | 8288328 36 120
130 8§40 | 844 | 848 | 852 | 856 900 904 | 908912916 130
140 920| 924 | 928|932 936 940 | 944 (948|952 |956| 140
150 1000 {1004 | 1008 [10 12 |10 16 [10 20 |10 24 |10 28 [10 32 |10 36 150
150 1040 |10 44 {10 48 [10 52 |10 56 (11 OO0 {11 O4 |11 OS5 3l 12 111 16 160
170 1120 11 24 11 28 |11 32 (11 36 |11 40 |11 44 |11 48 |11 52 {11 56 170
180 120011204 [ 120811212 |12 16 |12 20 |12 24 |12 28 |12 32 |12 36 180
190 12 40 |12 44 |12 48 |12 52 {12 56 |13 00 |13 04 |13 08 |13 12 |13 16 190
200 1320 11524 |13 28 (1332113361340 |1*44 |13 485 |13 52 |13 56 200
210 1400 |14 04 {1408 |14 12 |14 16 |14 20 |14 24 |14 28 |14 32 |14 36 210
220 1440 [14 44 |14 48 |14 52 |14 56 [15 00 |15 04 |15 08 |16 12 |15 16 220
230 15 20 |15 24 |15 28 |15 32 |15 36 |15 40 |15 44 |15 48 |15 52 |15 56 230
240 IGO0 |16 04 |16 08 |16 12 |16 16 |16 20 |16 24 |16 28 |16 32 |16 36 240
250 16 40 |16 44 |16 48 |16 52 |16 55 |17 00 |17 04 |17 O8 (17 12 |17 16 250
260 17 20 |17 24 |17 28 |17 32 |17 36 |17 40 |17 44 |17 48 |17 52 |17 66 260
270 1800 | 1804|1808 |18 1218 16|18 20 |18 24 |18 28 |18 82 {18 36 270
280 1840 |18 44 112 48 [ 18562 |18 56 [ 19 00 |19 04 {19 08 |19 12 |19 16 280
290 1920 |19 24 |19 28 |19 32 |19 36 |19 40 |19 44 |19 48 |19 52 |19 56 290
300 20 00 |20 04 |20 08 120 12 |20 16 |20 20 |20 24 120 28 |20 32 |20 36 300
310 |20 40 |20 44 |20 48 20 52 {20 56 {21 00 |21 04 [21 08 {21 12 |21 16 | 310
320 21 20 |21 24 |21 28 |21 32 |21 36 |21 40 |21 44 |21 48 21 52 [21 56 [ 320
330 22 00 (22 04 |22 08 (22 12 (22 16 |22 20 |22 24 [22 28 |22 32 |22 36 250
340 22 40 (22 44 |22 48 |22 52 |22 56 |23 00 |23 04 [23 08 (23 12 (23 16 340
350 23 20 123 24 |23 28 |23 32 |23 36 |23 40 |23 44 |23 48 |23 52 (23 56 350
Murymer dyeu
MUHYTH AYrH o 1 2’ 3! 4 5! 6’ 7’ o g MHEHYTH 1yTH
o OMDOC | OM0O4¢ | OMOBC | OM]2¢ | OM]16E | OM20¢ | OM24c | OM28C | M32e | OM36¢ 0
10 040 | 0 44 048 | 052 |0 56 I 00 104 |1 OB |1 12 {116 10
20 120 |1 24 128 132|136 |1 40 144 |1 48 |1 52 |1 56 20
30 2 00 2 04 208 2121216 220 {224 |228 |232 |2 36 30
40 240 | 244 | 248 | 252 | 256 |300 |304 |308 |312 |3 16 40
50 JY0 | 324 [328 | 332 |336 |340 |344 [348 |3 52 {356 50
Hecatble gonu MUHYT oyru
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
0.40 0.80 1.20 1.60 2.00 2.40 2.80 3.20 3.60
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4, B. dpemepuabl ConHua ANsA OPUMEHTUPOBAHUA BO BPEMEHU U MO HanpaBNeHUI ABWKEHUA
AXThI.

Ha rpaduke (puc. 147) no ropu3oHTanbHOM OCKM HaHeCeHa LliKana And oTcyeTa KanengapHbix gaT
NPOCTOr0 M BMCOKOCHOrO rofa, a Takke MOMEHTOB BCEMUPHOrO BpeMeHU Trp (BbIpaXeHHbIX B AOMSX

CYTOK). CneBa AaHbl BEpTUKamNbHbIE LIKansbl ans nony4yeHus:
- ypaBHEHWS BPEMEHMU "F(B rpagycHom " YacoBoWn mepe),
- BCromMoraTesibHOw BENWNYMHbI E Aans BbIYMCIEHUS 4acoBoro yrna ConHua,

- cknoHeHnsa ConHua 5.

CnpaBa gaHa Wwkana Ans nofyYyeHus MOMEHTOB HacTynmneHusi nonyaHs TK (BEpXHsiA KynbMUHaUUS) U
nonyHoun no MepuanaHHoMy (mecTHOMY) cpegHemy BpEMEHM.

Mo HwkHeWn LlWkane nony4yarT MNpPsMOe BOCXOXAEHWEe CpedHero conHua a N BCMoOMoOraTenbHyo
BenuunHy R (B 4YacoBon Mmepe) ons nepexoga OT cpefdHero BpeMeHW T K 3Be34HOMY BpemeHu tv u
obpaTtHo.

Bce Heobxoammble BENUYMHBI BbIBMPaOTCS NyTeM HENOCPeaCTBEHHOW FMa3soMepHON UHTepnonsaumMm Ha
Wwkanax rpaduka C¢ NOMOLLbIO LIMPKYNS-u3MepuTens; Ux NOrpelHocTb coctaenset okono 0,2° = 1m.
MonyyeHHble NO rpacdmky achemepuabl MOXKHO NPUMEHATbL NPWU pacyeTax OCBELLEHHOCTM FOpuU3oHTa, npwu
paboTe Co 3Be30HOW KapTow 1 3Be3fHbIM rrobycoM, Npu onpedeneHnun HanpasneHns OBMKEHNS SXTbl 1
nonpaskun komnaca no ConHuy (¢ ToyHocTbio go 0,5°), npu opneHTnposaHmu no BeicoTe ConHua (B Tex
cnyyasx, koraa oHa npubnmkeHHO n3aMepeHa camoAenbHON acTponsaduen).

Mpumep A. 26 nona B MOMeHT Trp = 17436M BblUMCIIUTL YacoBol yron ComnHua U ero CKIOHEHue.

HonroTa mMecTa AXTh #l= 31°50'W
PewweHue: 1. Boipaxkaem Trp B aonsx CYTOK: 17,6u: 24y = 0,7 CyT.

2. Bxogom no 26 nionga Trp = 0,7 cyT. C TO4EYHOM KpPUBOKM rpadhmka nornyyaem cknoHeHne ConHua =
19,4°.

3. Takum xe BXOO0OM no CMOLHON KpuBOM nonyyaem E = 178,4°
4. Beluncnsiem 4Yacoson yron ConHua:

Beemupnoe Bpems B rpapycHoil Mepe no npuiox. 4, 6 Tp=264,0°
Benomorateasas peawunna E  (scerpa npuGapasercs) 1 E = 1784
I"prHBHYCKUET yacoBoii yroa ConHua frp =442 4W
Joarora mecta axte A (05 — nmoc, W — muuyc) —_ A= 31,8
MecTumit yacosoit yroa Commua tw = 410.6W
Buiwects 360°, ecau f, > 360° - 360.0
3ananumii yacoBoil yron ty = 50,6° W
Boctounniii yacorcii yroa (ecan fw > 180°): 360° — iy =
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Mpumep B. 28 niong BelYNCIIUTL CyA0BOE BpeMSA BEpXHeEW KynbMuHauum ConHua (MOMEHT HacTynneHus
nonygHs) B gonrote 150°59'Ost). Yackl Ha sixTe yCcTaHOBMEHLI MO fIeTHEMY BpemeHn BriagmeocTtoka (Nec
=11 Ost).

PeweHue: o kaneHgapHon gate v CAOLWHON KpMBOW rpadhmka Ha LwKane cnpasa nofnyyaem:

Mepuauantoe cpeaiHee BpeMsi BepXHeil KYJbMUHAIWHA Ty = 12906M
Jloarota mecta (BOCTOYHYIO — OTHATL, sanagHyio —

npiGaBHTL) B YacoBoil Mepe mno mnpuaoK. 4, 6 A =10 04
Becemuphoe Bpems 28 wmons Twp =202
Uacosoit nosic, NpPHHATHE HA AXTe (BOCTOUHBI — T

naoc) Ne =11 05
Cynoeoe spemsi BepXHejl KYJLMHHALIMH Te = 139024
Mpumep B. 12 deBpans noacHoe Bpemsa TNe = 19430M. BblumcnuTb 3Be3gHOE Bpems Anis

OpUeHTnpoBaHUA No KapTe 3Be3H0ro Heba.

Pewenne: [lo pgate 12 deBpana w HwkHen wkane rpadwmka Haxogum R = 14,54
Bbluncnsem 3Be3gHoe BpeMms:
tv=T-R=19,54- 14,54 = 5y

MpumeyaHune. CytouyHoe wusMeHeHne R paBHO 1° = 4m. [Ons npubnuMXeHHbIX pPac4eTOB MOXHO
npUHUMaThb:

c 1 no 15 ymncno MecsiLa R = 19 - 2M
¢ 15 no 30 ymcno mecsaua R = 18 - 2M, rge M - nopsiAKoBbI HOMEpP MecsLa B rogy.
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4, 2. Herunnwit nenenr MoaspHosi

Feorpadmueckan mupora Mecta (rpaayck) o
3Beannoe 3seannoe
BPEMST, BpEMA,

rpanych 30 40 50 5 G0 65 70 YackHl

0 0,5° 0,5° 0,7¢ 0,8° 0,9° 1,1° 1,47 0
15 0,2 0,4 0,4 0,4 0,6 0,6 0.8 I
30 360, 1 360, 1 360, 1 360, 1 360, 1 360, 1 360,1 11
45 359.8 359,8 359.7 359,7 359,6 359,6 359,5 111
60 359.6 359,5 359,4 359,3 359, 2 359, 1 358,9 Y%
75 359, 4 359,3 359,2 359,0 358,9 358.6 358, 4 L'
90 359,2 359, 1 358,9 358,8 358.6 358,3 357,09 V1
105 359, 1 359,0 358,8 358,6 358,4 358,2 357,6 VI
120 359,0 358,9 358,7 358,6 358, 4 358,0 357.6 VIII
135 359,1 358,9 358,6 358,6 358,4 358, 1 357,7 X
150 359,2 359,0 358,9 358,7 358,5 358,3 357,9 X
165 359,3 359,2 359,0 359,0 358,8 358,06 358,2 XI
180 159.5 59,4 359,3 359,2 359, 1 359,0 358,7 XI11I
195 359,7 359,6 359,6 359,6 259,5 359,4 359,3 XIII
210 359.,9 359,9 3549,9 359,9 359.9 359,9 359,9 X1V
225 360,2 360,2 260,3 360,3 360,4 360 ,4 360,5 XV
240 0,4 0,5 0,6 0,6 0,7 0,9 1,1 XVI
255 0,6 0,7 0,8 0,9 1,1 1,2 1,6 XVII
270 0,8 0,9 1,1 1,2 1,4 1,6 2,0 XVIII
285 0.9 1.0 1,2 1,4 1.6 1,8 2,2 X1X
300 1.0 1,1 1,3 1,4 1,6 1,9 2,4 XX
315 0,9 1,1 1,2 1,4 1,6 1,9 2,3 XXI
330 0,9 1,0 1,2 1,3 1,5 1,8 2,2 XXI1
245 0,8 0,8 1,0 1,1 1,2 1,5 1,8 XXITII
360 0,5 0.5 0,7 0,8 0,9 1.1 1,4 XXV

Mpumeuanue, TalauLeil MOMKHO NOJb3OBaTLCSl He Menee 20 jer nocae 1982 r. npu norpeluHocTH
HI1 ue Coaece 0,3°
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4, 0. Tabanua nas BHIYHCACHHA 3BE3JIHOTO BPEMEHH

@) 3seanHoe rpuHsHuckoe spema Ha 0% mepsoro uwucaa
KaJeHJapHOro Mecsila TeKylero roja

1980, 1084 1081, 1985 1982, 1986 1983, 1087
1938, 1992 1989, 1993 1990, 1994 199t, 1995
Moo 1006, 2000 1997, 200! 1998, 2002 1999, 2003
Snvaps 99°48,7° 100°33,4° 100719, 1° 100704,7
MapT 158 57,0 158 42,6 158 28,3 158 13,9
Anpeds 189 30,4 189 15,9 189 01,5 188 47,1
Mait 219 04,4 218 50,1 218 35,7 218 21,3
Hionb 249 37,7 249 23 .4 239 09,0 248 4.6
Hione 279 11,9 278 57,5 278 43,2 278 28,8
Awrycr 309 45,2 309 30,9 3069 16,5 309 02,1
Centsdpn 340 18,5 340 04,1 339 49,8 339 35,4
Ok1516pb 9 52,7 9 38,3 9 23,9 | 9 09,5
Hoatps 40 26,0 40 11,6 39 57,2 39 42,8
Hexatps 70,00, 1 69 45,7 69 31.4 69 17,0
6) [Monpaska Tekymero KanengapHoro roja (Bceria MOJAOMNTEALHAA)
) | i i|
1984 1,7 1988 3,8 1992 5,9 1995 7,6 | 2000 9,1
1985 1,8 1989 4,0 1993 6,1 1997 7.7 ‘ 2001 9,2
1086 1,9 1990 | 4,1 1994 6,0 1998 7,5 ‘ 2002 9,1
1987 2,0 1991 4,2 1995 6,0 1999 7,0 2003 9,1
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g-¢. TlonpaBkn aas mepexofia OT BCeMHpHOrO BpeMeHH T, K 3BE3LHOMY BpeMeHH
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4,%¢. MonpaeKku AJA HCNPABAEHHA HIMEPEHHBLIX BBICOT CBETHJ

a) Haknonenne BHAMMOTO rOpH30OHTA MO BLICOTE FJaza HabmolaTels Hal ypoBHEM MopA e
(vcersia BLIYHTAETCA)

2,0 ’ 2,2 r 2,4 2,6 ‘ 2,8

6) Actponomiycckan pedpakunfi No BRAMMOIN BuICOTE h, cBCTHIA
(npuiaeTca ¢ YKa3aHHLIM 3HAKOM)

"a A, &3 ahp ha 5&9 .‘iﬂ .MJP he .-_\.hp J'!ﬂ .f_‘,ﬂp
1o —243] 500 —9'8 | 11°0° | 4.8 21°0" | —2/5| 48 | —0'9
—0°10" | —=36.8 5 23.7 10 6 10 8 30 4 49 8
8 36.3 10 93,1 20 3 20 71 22 0 4 50 8
6 35.8 15 22.5 30 9.1 30 6 30 3 51 8
4 35.4 ] 20 21.9 40 8.9 40 61 23 0 3 52 8
0 2 249 95 21.4 | 5 50 6 | 1150 5 30 2 53 7
00 |—34.4)1:0 |—20.9|6 0 —4 112 0 —41 24 0 —2 54 —7
2 4.0 35 20.4 10 2 10 4 30 | 55 7
1 33.6 | 40 19.9 20 8.1 20 3| 25 0 1 56 6
B 33.2 1 45 19.5 3 7.9 30 3 30 0 57 6
8 32,71 50 19.0 40 7 40 ol 26 0 2.0 58 6
10 32.3 1155 18.6 | 6 50 5| 12 50 9 30 1.9 59 6
12 |—31.912 0 |—18.2| 7 0 —4 |13 0 1127 o —9 60 —6
14 31.5 5 17.8 10 2 10 0 30 & 61 5
16 31.2 10 17.5 20 7.1 20 ol 28 0 8 62 5
18 30.8 15 17.1 30 6.9 30 4.0 30 8 63 5
20 30.4 20 16.8 40 8 40 3.9 2 o 7 64 5
29 30.0 25 16.4 | 7 50 7 13 50 g 30 7 65 4
24 | —29.7123 |—16.1] 8 0 5114 0 —81| 30 —7 66 —4
26 29.4 | 35 15.8 10 4 10 8| 31 6 67 4
28 26.0 | 40 15.5 20 3 20 71 32 5 68 4
0 30 28.7 | 45 15.2 30 2 30 71 33 5 69 4
32 28.31 50 14.9 40 1 40 6| 34 4 70 4
34 28.0 |2 55 14.6 | 8 50 6.0 | 14 50 6| 35 4 71 3
36 | —27.713 0 |—14.3] 9 0| —5.9 | 15 0 —6 | 36 —3 72 =3
38 27 .4 10 13.8 10 8 30 4| 37 3 73 3
40 27.1 20 13.4 20 7116 0 3| 38 2 74 3
42 26.8 | 30 12.9 30 6 30 21 39 2 75 3
44 26.5 | 40 12.5 40 5117 0 1] 40 2 76 2
46 26.2 13 50 12.11 950 4 30 0 41 1 77 2
48 | —25.914 0 |—=11.7 (10 © —3 118 0| —3.0] 42 —1 78 —2
0| 25.6] 10 11.4 10 2 30 2.9 | 43 0| 8o f
52 25.3| 20 11.0 20 1119 0 8| 44 0 82 1
54 95.1 30 10.7 30 1 30 71 45 1.0 84 1
56 24, 8| 40 10.4 40 50| 2 o 6| 46 0.9 86 0
0 58 24.5 |4 50 10.1 |10 50 4,9 30 6| 47 9 88
{ 0 |—24.315 0| —9.8]11 o|—4.8] 21 0| —2.5] 48 —0.9 90 0.0
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4, 3. BbluncneHne UCTUHHOIO neneHra ceepuna no Homorpamme Ne 90199 (B ceBepHbIX WMPOTAX)
(puc. 149)
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Mopsiaok oencTBuUi:

1. Ha oceBoM mMepuamMaHe HoMorpammbl (Ha CXeme - crieBa) C MOMOLLbIO CETKM 3MfMINCOB HAaHOCAT TOYKY

1 no cknoHeHmo ceeTuma . (CeBepHOe CKIIOHEHME OTCYWTHLIBAKOT BHW3, HOXKHOE - BBEPX.
2. B ceBepHOM wWMpOTe MO npaBou ceTke runepbon HameyarT BENMYUMHY MECTHOro 4acosoro {yrna
ceBeTuna t.

3. Ha oTme4eHHoW rmnepbone ¢ NOMOLLbIO CETKM 3MMAMNCOB MO LWMPOTe MecTa P N HameuvatoT TOuKy 2.
4. CoepguHAT napanenbHON NMHENKOW To4yky 1 M TOouky 2. HanpaBneHue oT Toukm 1 Ha Touky 2
nepeHocaT K LeHTpy HOMOrpammbl 0.
5. lNo BHewWwHeN wWkane (cnpaea) YNTaAKT BEMMYMHY UCTUHHOIO MENeHra CBeTuUmna: ecnm 4acoBow yron Obin
BOCTOYHbIN - MO BHYTPEHHEN ee oumdpoBKe, eCnNi 3anagHbIn - N0 HaPYXHOWN.

(Ha nokasaHHom cxeMe pelueH npumep 10).
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