I'. H. Illapaaii. MaTpoc MOPCKOTO CyAHAa

I'aaBa 3. 9AeMeHTHI HABHTAIIHH H AOILHH

HckyccTBO BOKIEHUS CyIHA KpaTdyaullMM ITyTEM OT MOPTA K MOPTY HA3bIBACTCS
HaBUTanueu. J[pyrumu ciioBamu, HaBUTAIHsg — 3TO CIOCOO MPOKJIAJKU Kypca CyJaHa OT
MecTa OTHpPABJICHUS IO MECTa Ha3HAYEHHUs, KOHTPOJS Kypca, a MpU HEOOXOAUMOCTH U
€ro KOppeKTUPOBKA.

3.1. MopexoaHbIe NPHOOPHI H HHCTPYMEHTHI

Ha xomoBoM MoOCTHKE HaXOAsSTCsl TPUOOPBHI M YCTPOMCTBA, HEOOXOAMMBIE IS
yhpaBiieHusi cygHoM. HaBuranuoHHbele npuOOpbl - KOMMAchl, THPOA3UMYThI, aBTOIPO-
KIIaJYUKH, Jarv, JOTbI, 3XOJOTEI, CCKCTAaHbI U APYTHUC YCTPOﬁCTBa, npeaHasHa4YCHbI JIA
ONPCACIICHUSI MCCTOIIOJIOKCHHUA Cy/THA U U3MCPCHU OTACIBbHBIX 3JICMCHTOB €0 IBUXKC-
HUS CyJHA.

Kommnacsl

Kommac — ocHOBHOYM HaBUTAIMOHHBIN MPUOOP, CITYKAITHKA TSI ONPEeTCHUs Ky -
ca CyJlHa, JJIg OmpeieJieHUs] HanpaBiieHu# (TeJeHroB) Ha pa3inyHble 00beKkThl. Ha cympax
MPUMEHSAIOTCA MATHUTHBIEC U TUPOCKOMMYECKUE KOMIACHI.

Macnumnvle komnacvl MCNONB3YIOTCS B KAaYECTBE PE3EPBHBIX M KOHTPOJIBHBIX
npubopoB. [1o Ha3HAUEHNIO MAarHUTHBIE KOMIIACHI JCNSATCS HA TJIaBHBIC U ITyTEBHIE.

['maBHBI KOMIAC yCTaHABIMBAKOT HA BEPXHEM MOCTHKE B JUAMETPAIBHOM IUIOC-
KOCTU CYJIHA, TaK 4YTOOBI 00ECMeYnTh XOpOIIHUii 0030p MO BceMy TOpu3oHTY (puc. 3.1).
N306paxkeHune mKajabl KapTyIIKH TPU MOMOIIX ONTUYECKON CUCTEMbl MPOEKTUPYETCS Ha
3epKaJIbHBII OTpaXkaTelb, YCTAHOBIICHHBIN Tiepe ] pyJaeBbIM (puc. 3.2).

[TyTeBoif MarHUTHBIN KOMIIAC yCTaHABIMBAIOT B pyJieBoi pyOke. Ecnu riaBHbIi
KOMITAC MMEET TEJIIECKONMMYECKYIO Iepeady OTcueTa K IOCTY PYJIEBOro, TO ITyTE€BOU
KOMITIAC HE YCTaHABJIMBAIOT.

Ha maruutHyro cTpenky Ha CyJHE AEMCTBYET Cyl0BO€ MarHutHoe mojie. OHO
MpeACTaBIsieT COOOM COBOKYIHOCTh JIBYX MAarHUTHBIX TMOJICH: MoJisi 3eMJIH U TIOJISI Cy0-
BOTO Kejie3a. DTUM OOBSACHSAETCS, YTO OCh MAarHUTHOM CTpPEJIKM Pacrojiaraercsi He Mo
MarHUTHOMY MEpHUJIMaHy, a B IJIOCKOCTU KOMIIACHOTO MEPUANAHA. YTOJ MEXAY II0CKO-
CTSIMH MarHUTHOTO U KOMIIACHOTO MEPUINAHOB HA3bIBACTCS desuayuetl.

B komIiekT kommaca BXOJAT: KOTEJIOK € KApTYIIKOH, HAKTOY3, JEBUALIMOHHBIN
npuOop, ONTHYECKAsi CUCTEMa U TeJICHraTop.

Ha crmacaTenpHBIX INITIONKAX HWCHOJIB3YETCs JIETKUH, HEOOJBIIOW MO pa3Mepam
KOMIIAC, HE 3aKPEeIJICHHBIN cTalinoHapHo (puc. 3.3).

Puc. 3.1. I'maBubIii Mar-  Puc. 3.2. 3epkanbnslii otpaxka-  Puc. 3.3. lllmrono4HsIil MaruuT-
HUTHBINA KOMIIac T€JIb MArHUTHOI'O KOMITIaca HBI KOMIac
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T upoxomndc — MEXaHUYECKHUM yKa3aTellb HaIlPaBJICHUS HCTUHHOTO (reorpaduye-
CKOr0) MepHuaHaHa, NpeJHa3HaueHHBIM 175 ompeneseHusl Kypca oObeKTa, a TaKkKe a3u-
MyTa (IejeHra) opueHTupyemoro Hanpasiaenus (puc. 3.4 — 3.5). Ilpunuun aeiictBus ru-
pOKOMITaca OCHOBAaH Ha WCIIONH30BAaHUH CBOWCTB THPOCKONMA M CYTOYHOTO BpAIlICHUS
3eMIIH.

['mpoxoMIiacel UMEIOT JiBa MPEUMYIIECTBA MepPe] MATHUTHBIMA KOMIIACAMHU:

— OHH IOKa3bIBAIOT HANpaBJICHHE Ha UCTHHHBIN MOMIOC, T.€. Ha Ty TOUKY, Yyepe3 KO-
TOPYIO MPOXOAUT OCh BPAILLCHUS 3€MJIH, B TO BpeMsl KaKk MArHUTHBIA KOMITac yKa-
3bIBACT HAIPABJICHHE HA MAHUTHBIN MOJIIOC;

— OHH TOpa3/l0 MEHee YYBCTBUTENbHbI K BHEIIHUM MAarHUTHBIM MOJISIM, HAaIlpUMED,
TEM TIOJISIM, KOTOPBIE CO3AI0TCs (DePPOMArHUTHBIMU JACTATSIMHU KOPITyca Cy THa.
[Ipocreiimuii rupoKOMIac COCTOUT U3 TUPOCKOIIA, OIBEIIEHHOTO BHYTPH MOJIOTO

1apa, KOTOpbIM IUIaBaeT B KUAKOCTH; BEC IIapa ¢ TUPOCKOIIOM TAKOB, YTO €ro LEHTP TH-
’KECTH pacrojaraeTcs Ha OCH IIapa B €ro HIWKHEH 4acTH, KOTJa OCh BpPaIllleHHsI THPOCKO-
1a TOPU30HTAIBHA.

['mpoxomnac MoxeT BblIaBaTh OMIMOKM uM3MepeHusi. Hampumep, peskoe u3MeHe-
HUE Kypca UM CKOPOCTHU BBI3bIBAIOT JEBUAIIMIO, U OHA OyAET CyILIECTBOBATh 10 TE€X IOp,
MOKa THPOCKOI He oTpaboTaeT Takoe n3MeHeHne. Ha GoibpIIMHCTBE COBPEMEHHBIX CY/IOB
HMMEIOTCSI CUCTEMBI CITyTHUKOBOM HaBuranuu (tuna GPS) u/unm apyrue HaBUTallMOHHBIE
CpEeICTBa, KOTOPbIE MEPEJatoT BO BCTPOCHHBIM KOMIbIOTEP TMpokomnaca nonpasku. Co-
BPEMEHHbBIE KOHCTPYKIIMHU JIA3€PHBIX THPOCKOIMOB HE BBAAIOT TAKKX OLIHOOK, TOCKOJIBKY
BMECTO MEXaHMUYECKUX JIEMEHTOB B HUX HCIIOJIb3YETCS MPUHIIAIT PA3HOCTH ONTHYECKOTO
My TH.

Puc. 3.4. CoBpeMeHHbIE THPOKOMITACHI Puc. 3.5. Penurep rupoxomnaca ¢
[IeJIEHraTOpOM, YCTaHOBJICHHBIN Ha mesnopyce
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OnexmpoHHblil KomMnac TOCTPOEH Ha NPUHLUIE ONPENCICHUS KOOPAMHAT 4Yepe3

CILyTHUKOBBIE€ CUCTeMbI HaBUrauu (puc. 3.6). Ilpunnun neiicteus komnaca:
1. Ha OCHOBaHMHM CHUTHAJIOB CO CITyTHUKOB OIPEIEISIOTCS KOOPAUHATHI IPUEMHUKA
CUCTEMBI CITyTHUKOBOI HaBUTaLlUU;
3aCeKaeTCs MOMEHT BPEMEHH, B KOTOPBIH OBLIO CI€TaHO ONpe/iesieHHe KOOPAHHAT;
BBDKM/IAE€TCSA HEKOTOPBIN MHTEPBAJ BPEMEHU;
MOBTOPHO OINPEAEISAETCS MECTOIONOKEHNE 00BEKTA;
Ha OCHOBAaHMHU KOOPJMHAT JIBYX TOYEK U Pa3Mepa BPEMEHHOI'O MHTEPBaJIa BBIYHC-
JISI€TCS BEKTOP CKOPOCTH JIBUKECHUS:
® HaIpaBJICHUE ABUKCHUS;

kWb

® CKOpPOCTb ABUIKCHMU.

Puc. 3.6. DnekTpoHHbIE KOMTIACKI

9xoaoT

HaBurannoHHsiil 5X0J0T MpeaHa3HaYeH AJisl HAJACKHOTO U3MEPEHHS, HATJISIIHOTO
MPEJICTABIICHUS, PETUCTPAIIMU U TIEpeladll B JIPYTUE CUCTEMBI JaHHBIX O TIIyOWHE MO
KwieM cynHa (puc. 3.7). DXon0T nokeH (PYHKIIMOHUPOBATh HAa BCEX CKOPOCTSIX CyJHA
oT 0 10 30 y3510B, B YCIOBUSX CHIILHOW a’3palliy BOAbI, JIEITHOM U CHEKHOM LITyTH, KOJIO-
TOTO U OUTOTO JIbJIa, B pallOHaX C PEe3KO MEHSIONIUMCS penbeOoM JIHA, CKAIMCTHIM, TIeC-
YaHBIM WM WIIMCTHIM TPYHTOM.

Ha cynax ycraHaBiMBarOTCsl THAPOAKYCTUYECKUE HXOJ0ThL. [IpuHIIMNI UX paboTh
3aKJII0YAeTCsl B CIEAYIOIIEM: MEXaHHYecKue KosieOaHus, BO30ykIaeMble B BHOpaTope-
U3JIydarese, paclpoCTPaHIIOTCS B BHIE€ KOPOTKOTO YJIbTPA3BYKOBOTO MMITYJIbCa, JOXO-
JISIT JI0 JTHA Y, OTPA3HUBIIKCH OT HETO, TPUHHUMAIOTCS BUOPATOPOM-TIPHEMHHKOM.

DXO0JIOThl aBTOMAaTHUYECKH YKa3bIBAIOT TIIyOMHY MOpS, KOTOPYIO ONPEIENSIOT MO
CKOPOCTH PACTIPOCTPAHEHUS 3ByKa B BOJIC U IPOMEKYTKY BPEMEHH OT MOMEHTA MOCHLIKA
UMITyJIbCa O MOMEHTa ero mpuema (puc. 3.8).

4.2

BELOM TRAMSDUCER m

245 678

Puc. 3.7. Yka3atens s3xonota Puc. 3.8. [Ipunuun paboTel 3X010Ta
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DXO0J0T A0JKEH obecreunBaTh U3MEpEeHUe MIyOuH MOJ KHJIEM B Juana3oHe or 1
10 200 meTpoB. Yka3arens ri1yOHH JOKEH ObITh YCTAHOBJIEH B PYJIEBOM pyOKe, a camo-
MUCEI] — B PYJIEBOM MJIM IITYPMAaHCKOU pyOKe.

Jlns m3MmepeHus: TOyOMH NPUMEHSIETCSl TAK)KE€ PYYHOH JIOT B CIydasX IOCAJAKU
CyJlHa Ha MeJlb, IpoMepa IIIyOuH y 60pTa BO BpeMsi CTOSHKH Y IpUyaja U T.1I.

Pyunoit not (puc. 3.9) cocTouT M3 CBUHIIOBON WJIM YyTYHHOW TMPH W JIOTIIHHSL.
['ups BeImonHsETCS B popMe KoHyca BbicoTol 25 — 30 cMm u Becom oT 3 10 5 kr. B HIX-
HEM IIMPOKOM OCHOBAaHMU T'MPH JIEJIA€TCsS BbIEMKA, KOTOpas Mepel 3aMepoM IIyOHHBI
cMmasbiBaeTcs conuaosioM. IIpu kacaHuy JTOTOM MOPCKOIO JTHA YACTHLBI TPYHTA MPUIIH-

MMaroT K COJINA0JTY, U ITOCJIC MOABEMA JIOTA IO HUM MOJKHO CYJIUTH O XapaKTCPEC IrpyHTA.

Puc. 3.9. Pyunoii nor

Pa30uBka NOTIMHS NPOU3BOAUTCA B METPUUECKUX E€IUHMIIAX M 0003HA4aeTcs IO
CIIEYIOIIEH CUCTeME: Ha JIECATKAaX METPOB BIUIETAIOTCS (arfyKd pa3ivyHbIX I[BETOB;
Ka)XZ0€ KOJHMYECTBO METPOB, OKaHuYMBaromieecsa mu@por 5, o003HAYAIOTCS KOXKaHOM
MAapKOH C TONIOPUKAMH.

Mertpsl Mapku
JIOTJIMHS ' '
SMm MapKa ¢ OJHMM TOIOPUKOM !
10 m KpacHbIil Quarayk 2u
am

I5m Mapka ¢ AByMsl TONOPUKAMH

20 m cuHmii Quarayk

25 ™ MapKa c TpeMsl TOTIOPHKAMU

30 M _ Gesiblii prarayx

35m . MapKa C 4eTBIPbMSI TOOPUKAMH

40 m JKeJThIN (hrarayk

45 m MapKka C NAThI0 TONOPUKAMU su o

50mMm 0es10-KpacHbIii Grarayk 2

B xaxpnoii narepke nepBblii MeTp 0003HAYaeTCs KOKAHOM MapKoOM ¢ OJHUM 3yO-
1I0M, BTOPOW — MapKo# ¢ AByMs 3yOIamu, TpeTUil — ¢ Tpems 3yOllaMH M YETBEPTHIN — C
YETBIPHMSI.
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Aar

[TpumepHo ¢ koHIA XV B. MOTYYHIT H3BECTHOCTh POCTOH M3MEPHUTENh CKOPOCTH - PyU-
HOH Jiar. OH COCTOSUT U3 JIEPEBSHHOM JIOMIEYKU CO CBHHILOBBIM rpy3oM ¢opmoii B 1/1 kpyra, k
KOTOPO# MPUKPEILISUICS JISTKUI TPOC, MMEIOLIHIA y3IIbl Yepe3 PaBHbIC IPOMEKYTKH (Yalle BCero
7 m). i u3mMepeHusi CKOpOCTH MapyCHBIX CYJIOB, TUIaBaBIIMX B TE€ BPEMEHa, JIar, KaK mpuom-
3UTENBHO MOCTOSIHHAs OTMETKA Ha MOBEPXHOCTH BOJbI, Opocaiu 3a 0OpPT M MOBOpPAYMBAIH IIe-
COYHBIC Yachl, OTMEPSIOIINE ONPEACICHHYIO MPOJOKUTENbHOCTh BpeMenu (14 c¢). 3a Bpems,
TIOKa CBIMAJICS IECOK, MaTPOC CUUTANI KOJIMUECTBO Y3JIOB, KOTOPBIC MPOXOIUIN Yepe3 ero pyku.
Yucno Y3JI0OB, IOJIYUYCHHBIX 3a 3TO BpPCMs, JaBaJIO B IMEPCCUCTC CKOPOCTh CyAHA B MOPCKUX MHU-
JISX B 9ac. DTOT Croco0 U3MEPEHUsI CKOPOCTH OOBSCHSET BOSHUKHOBEHHE BHIPAYKECHHS «Yy3€ID».

Jlar - HaBUTAUMOHHBIN TPUOODP AT U3MEPEHHSI CKOPOCTH CyIHA M MPONHIACHHOTO
UM paccTosiHusA. Ha MOpCKHX Cynax NpUMEHSIOTCS MEXaHUYECKHE, T€OMAarHUTHbIC, TH/I-
POaKyCTHYECKHE, MHAYKIMOHHbIE U PAaANOJ0IUIEPOBCKUE Jaru. Pa3nuyaror:

— OTHOCHTEJIBHBIE JIar'¥, U3MEPSIOLIUE CKOPOCTh OTHOCUTEIBHO BOJBI; U
— abCOIOTHBIE JIaTH, U3MEPSIOIINE CKOPOCTh OTHOCUTEIBHO JTHA.

l'uopoounamuueckuil 1ae - OTHOCUTEIBHBIN JIar, AEMCTBHE KOTOPOI'O OCHOBAHO HA
WU3MEPEHUHN PA3HOCTH AABJIEHUS, KOTOpas 3aBUCUT OT CKOPOCTU cyaHa. OCHOBY THIpO-
JTMHAMUAYECKOTO Jlara COCTABJIAIOT JIBE TPYOKH, BHIBEACHHBIC 0] THUIIE CYAHA: BHIXOI-
HOE OTBEPCTHUE OJIHOM TPYOKH HampaBJI€HO K HOCOBOM YaCTH CY/JHA; & BBIXOJHOE OTBEP-
CTHE JApYyrod TpyOKHM HaXOIUTCS 3amMoJUIMII0 ¢ OOImMBKOH. JlMHamuueckoe AaBieHUE
oTpesiessieTcs M0 Pa3sHOCTH BBICOT BOJbI B TPyOKax M mpeoOpasyercss MexaHU3MaMH Jlara
B IIOKa3aHUs CKOPOCTH CyJIHA B y3nax. Kpome ckopocTH, TMApOIMHAMUYECKHUE JIaru 110-
Ka3bIBAIOT MPOWJIEHHOE CyTHOM PAaCCTOSTHUE B MUJISIX.

Hnoykyuonnwlii 1ae - OTHOCUTENbHBIN JIaT, MPUHIMUIT IEHCTBUS KOTOPOTO OCHOBAH
Ha 3aBHCHUMOCTH MEKJIY OTHOCHUTEJIBHON CKOpPOCTHIO IPOBOJAHHMKA B MarHUTHOM II0JIE U
HaBOJAMMOM B 3TOM IPOBOAHMKE AeKTpoABWKyen cuioit (3C). MaruuTHoe noje co-
3/1a€TCsl DJIIEKTPOMArHUTOM Jiara, a MpOBOJHUKOM SIBJIsieTC MOpckas BoAa. Koraa cyaHo
JBUKETCSI, MArHUTHOE IIOJIE TEPECEKAEeT HENOABM)KHBIE YYacCTKM BOJHOMW Cpelpl, MpHU
3TOM B Boje uHayuupyercs J/1C, nponopuuoHanbHas cCKOpocTu nepemerienus cyasa. C
anekTpoaoB D/IC nmocrymnaer B cneualbHOE YCTPOMCTBO, KOTOPOE BBHIYUCISIET CKOPOCTh
CyJaHa TOSIHUE.

iy = T'uopoaxycmuueckuti nae - abOCONIOT-

HBIN J1ar, pa0oTalonil HAa TPUHITUIIE HX0JI0TA.
Paznuuaror pominepoBckue M KOPPEJSIMOH-
HBIE THIPOAKYCTUYECKHE JIATH.

T'eomacnummnulii 1ae - aOCOMIOTHBIN JIar,
OCHOBAaHHBI Ha HCIIOJIb30BAHUH CBOWCTB
MAarHUTHOTO MOJIs1 3EMJIN.

Paouonae - nar, npuHIMN JEHCTBUS KOTOPOIO OCHOBAH Ha MCIOJIB30BaHUM 3aKO-
HOB PacIpOCTPaHEHUs PaJHOBOIIH.

Ha npaxtuke orcuersl jgara 3aMe4aroT B Ha4ajle KaXXJo0ro yaca U 1o pasHOCTH OT-
CYETOB IOJIyYarOT IJIABAHUE S B MUWISIX U CKOpPOCTh CyAHa V B y3nax. Jlaru umeror no-
IPELIHOCTh, KOTOPask yYUTHIBACTCS MOMPABKOM JIara.

PaaAHOHAaBHTallHOHHEIE IPHOOPHI

Cyoosas paouonoxayuonnas cmanyus (PJIC) npennasnadeHa ajia 0OHapyKeHUs
HA/IBOJIHBIX OOBEKTOB M Oepera, ompeneieHUs MecTa CyaHa, 00CCIICUCHUS TUIaBaHUS B
Y3KOCTSIX, IPEyNPEKICHNUs CTOITKHOBEHUS cy10B (puc. 3.10).

66



T'. H. [ITapaaii. 9AeMeHTHI HaBUTAIIUU U AOIIHH

B PJIC ucnons3yeTcst siBACHUE OTPAXEHHUS PAJHOBOJH OT Pa3IMUHBIX OOBEKTOB,
PacrojIOkKEeHHbIX Ha MYTH UX PACIpOCTpPaHEHUs, TaKuM oOpa3oM, B paJHOJIOKallUU UC-
nosnb3yercss sBiaeHue 3xa. PJIC  comepkuT nepeaaTdyuk, MPUEMHUK, AHTEHHO-
BOJIHOBOJHOE YCTPONCTBO, MHAMKATOP C 3KPAHOM JJI BU3YyalbHOTO HAaOJIOJEHUS 3XO-
CUTHAJIOB.

[Mpunuun padotsr PJIC cnenyrommii. [lepenaTunk ctanuuu BeipabaThiBaeT MOII-
HbI€ BBICOKOYACTOTHBIE MMIYJIbCHI 3JIEKTPOMArHUTHOI SHEPTUU, KOTOPbIE C MOMOLIBIO
AHTEHHBI MOCHUIAIOTCS B MPOCTPAHCTBO Y3KUM JIydoM. OTpakeHHbIE OT KaKOro-imOo
o0BeKTa (CyJHa, BBICOKOro Oepera U T. 1.) paAHMOUMIIY/IbChl BO3BPAIAIOTCS B BUJE 3XO-
CUTHAJIOB K AaHTEHHE U MOCTYIAIOT B MpUeMHUK. [0 HanpaBiIeHUIO y3KOro pajanoioKarm-
OHHOTI'O JIy4a, KOTOPBIA B JaHHBIH MOMEHT OTpa3ujCcsi OT OOBEKTa, MOKHO ONpPEIENIUTh
TMIEJIHT WJIM KypCOBOM yroy1 o0bekTa. Mi3MepuB, MpoMexyTOK BpeMEHU MEX/Ty MOCBIIKOM
UMITYJIbCa ¥ IPUEMOM OTPaKEHHOTO CHTHAJIa, MOYKHO MOJYYUTh PACCTOSIHHE 10 00BEKTa.
Tak xak npu padore PJIC anteHHa Bpaiiaercs, u3iaydaeMble UMIYJIbCHBIC KOJeOaHUS
OXBaThIBAIOT BECh rOpU30HT. [l03TOMY Ha 3kpaHe uHAMKaTopa cynoBoil PJIC co3naercs
n300pakeHue OKpysKarolled cynHo oOcrtaHoBKHU. LleHTpasibHas cBeTsliascs TOYKa Ha
skpane u"aukaropa PJIC otmedaeT MecTo cyaHa, a UIyLas OT 3TOM TOUYKHU CBETAIIASACA
JIMHUS TOKA3bIBAET Kypc Cy/IHA.

N3o06paxeHne pa3iuyHbIX 0OBEKTOB Ha 3KpaHe pajapa MOXKET ObITh OPUEHTUPO-
BaHO OTHOCHUTEIIHO TUAMETPabHOMN IJIOCKOCTH CyAHA (CTabuiam3auus Mo Kypcey) WiH
OTHOCUTEIBHO UCTUHHOTO MepuauaHa (crabuimuzauus no Hopay). JanbHOCTh «BUIUMO-
ctu» PJIC nocTuraer HECKOJIBKO JECATKOB MHJIb M 3aBUCUT OT OTPakaTeJIbHOW CIIOCO0-
HOCTU OOBEKTOB U THJIPOMETEOPOIOTHIECKUX (PAKTOPOB.

Cynossie PJIC no3BoJISAIOT 32 KOPOTKHN MPOMEKXYTOK BPEMEHU ONPEIEINUTh KypC
U CKOPOCTh BCTPEUHOTI'0 CyJIHA U U30€eXKaTh, TAKUM 00pa3oM, CTOJIKHOBEHHUS.

Puc. 3.10. Okpan PJIC Puc. 3.11. Oxpan CAPII

Bce cyna momkHBI 00ecrieuMBaTh PaJAMOJIOKAIIMOHHYIO TMPOKIAAKY Ha JKpaHe

PJIC, nnst sToro ux oOOpyAYIOT cucmemou asmomamuyeckou paouoioKayuoHHOU npo-
knaoku (CAPII). CAPI1 BemonHsier 0o0pa®OTKy paJHONIOKAIIMOHHON HWHPOpPMAMUA H
MO3BOJISIET MPOU3BOAUTH (puc. 3.11):

— PYYHOH M aBTOMATHYECKHUM 3aXBaT IEJEH U UX COMPOBOXKICHUE;

— OTOOpa)kKeHHE Ha PKpaHEe MHJAMKATOPa BEKTOPOB OTHOCUTEJIBHOTO WJIM UCTUHHOIO

MEPEMELIEHUS LIENEH;
— BBIJICIICHUE OMACHO COIKAFOIINXCS LIENeH;
— MHJIUKAIUIo Ha TabJo MapaMeTpoB JBM)KCHHUS U 3JIEMEHTOB COJMIKEHUS 1IeleH;
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— TIPOWTPBIBAHHUE MAaHEBPA KypPCOM U CKOPOCTHIO JJIs 0€30MaCHOT0 PACXOKICHUS;

— AaBTOMAaTU3MPOBAHHOE PEIICHUE HABUTALIMOHHBIX 3a]1a4;

— 0ToOpaxeHUe IEMEHTOB COCPKAHUS HABUTAITUOHHBIX KapT;

— OINpEIeNICeHHEe KOOPANHAT MECTOIOIOKEHUS CY/THA HA OCHOBE PaANOIOKAIIMOHHBIX
U3MEPEHUH.

Jr | Asmomamuueckas ungpopmayuonnasn cucmema (AUC)
- i SABJISICTCSI MOPCKOW HABUTAIIMOHHOW CUCTEMOM, MCIOJb3YIOLIEH
] B3aMMHBIA OOMEH MEXIY CyJlaMH, a TaKkXKe MEX Iy CYIHOM U
OeperoBoii ciryx00# a5 mepeaayn HHGOPMAIANU O TTO3BIBHOM
Y HaNMCHOBAaHWW CyJHA JJII €r0 ON03HABaHWsS, KOOpJIWHATAX,
» CBEJICHUI 0 cyaHe (pa3Mepsl, Tpy3, Ocajaka U JIp.) U €ro peice,
Zfic napamerpax ABUKEHUS (Kypc, CKOPOCTb U JIp.) € IEJbIO pellie-
HUS 33]1a4 TI0 TPEIYTNPEkKACHUIO CTOJTKHOBEHHI CYJIOB, KOHTPOJS 32 COOIIO/ICHUEM pe-
KMMa TUTABaHHUSI 1 MOHUTOPUHTA CYJIOB B MODE.

000, r‘
ETE) ,r

Onekmponnvle Kapmoepaguueckue HaA8ULAYUOHHBIE UHPOPMAYUOHHbIE CUCHEMbl
(OKHHUC) sBnsitorcst 3 (PEKTUBHBIM CPEICTBOM HABUTAIMH, CYIIECTBEHHO COKpAIAIO-
MM Harpy3Ky Ha BaXT€HHOTO MMOMOIIHUKA U MO3BOJISIIOIINM YIENISITh MAKCUMYM BpeMe-
HU HaOJIIOJICHUIO 32 OKpY’Karolle 00CTaHOBKOM M BhIpabOOTKE 0OOCHOBAHHBIX PELLCHHUN
110 YIIPABJIEHUIO CyJHOM (puc. 3.12).

OcHoBHbI€ BO3MOkHOCTH U cBoiicTBa DKHUC:

— MPOBEJEHUE NPEIBAPUTEIILHON NPOKIIAJIKH;

— TMpoBepKa MapuipyTa Ha O€30MaCHOCTb;

— BEJICHUE UCIIOJIHUTENILHOM MPOKJIAIKY;

— aBTOMAaTHYECKOE€ yIpaBJIEHUE CYTHOM;

— oToOpaxeHue "onacHou u300aTel "' 1 "omacHoO! ryOuHBI";

— 3anuch MHGOpPMALUK B 3JEKTPOHHBIA KYpHAJI C BO3MOXHOCTHIO JaJIbHEHUIIETO

MIPOUTPHIBAHNUS;

— PpyuHas u aBTomMaruyeckas (depes Internet) koppekrypa;

— I0/1aya CUrHaJjla TPEBOTU NPpHU MPUOIMKEHUH K 3alaHHON n300aTe WM IiryOuHe;
— JHEBHas, HOYHAs, YTPEHHAS U CyMepeuHas MauTphbl;

— DJIEKTPOHHAS JMHEWKA W HETIOABIKHBIC METKH;

— 0a3oBas, cTaHJapTHAS U MOJIHAS HArpy3Ka AUCILIEes;

— oOmupHas 1 JomoiHsIemMas 6a3za MOPCKUX O0OBEKTOB;

— 0aza npunuBoB 6ozee yeM B 3000 Touexk MupoBoro Okeana.

Cnymuuxosas cucmema Hagueayuu — 3TO CUCTEMa, COCTOAIIAS U3 HA3€MHOTO U
KOCMHUYECKOTO OO0OpYyAOBaHUS, MpeIHAa3HAYCHHAs] JUIsl OINpEAETICHHs] MECTOMOJIOKEHUS
(reorpaduyecKkux KOOpPIMHAT), a TAaKXKEe MapaMeTpOB IBHMKEHUSA (CKOPOCTU W HaIlpaBiie-
HUS IBIDKCHUS U T. [1.) JJI1 Ha3€MHBIX, BOJHBIX U BO3AYIIHBIX 00HEKTOB (puc. 3.13).

GPS - 3710 rnoGanbHas HaBUTALMOHHASI CIYTHUKOBAsl CHCTEMa OIpPe/eTIeHUs Me-
crononoxenus: Global Position System. Cucrema BKIItOYaeT rpynInUpOBKY HHU3KOOPOH-
TaJTbHBIX HABUTAIIMOHHBIX CITyTHUKOB, HA3€MHBIE CPEICTBA CJICKEHUS M YNPABICHUS U
cambIe pa3HOOOpa3HbIC, CIyXKalUe I ONpeeicHusl Koopauuar. [IpuHIun onpenere-
HUSl CBOETO MECTa Ha 36MHOW MOBEPXHOCTH B TJ100aJbHOM cHCTEME MO3ULIMOHUPOBAHUS
3aKJII0YaeTCs B OJHOBPEMEHHOM H3MEPEHHMH PACCTOSIHUS 10 HECKOJIbKHWX HABHUTAI[MOH-
HBIX CITyTHUKOB (HE MEHEe TPEX) - ¢ M3BECTHBIMHU IMapaMeTpaMu UX OPOUT Ha KaXKIbIHA
MOMEHT BPEMEHH, U BBIUMCICHUH 110 U3MEHEHHBIM PACCTOSHUSAM CBOMX KOOPAMHAT.
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Puc. 3.12. SKHUC Puc. 3.13. Unoukarop GPS

HaBHramnoHHbIE HHCTPYMEHTBI

Hasuzayuonnwiii cexcman — yriioMepHbIii THCTpYMEHT (puc. 3.14), cnyxamui:
— B MOPEXOJHOI aCTPOHOMMH - ISl U3MEPEHUS BBICOT CBETHJ HAJl BUJUMBIM TOpH-
30HTOM;
— B HaBUTAIMU — JIJIS1 U3BMEPEHUS YTJIOB MEXKIY 3€MHBIMU IIPEIMETAMH.
CII0BO «CEKCTaH» MPOMCXOMUT OT JIATHHCKOTO CJI0Ba «Sextansy - IIectas 4acTb Kpyra.

Mopcxkoii xponomemp — BBICOKOTOUYHBIE TIEPEHOCHBIE Yachl, MTO3BOJISIONINE TOJTY-
4aTh B JTI0OOH MOMEHT JJOCTaTOYHO TOYHOE TPUHBUYCKOE Bpems (puc. 3.15).

CynoBoe Bpemsl onpeenseTcsl o MEpHUIMaHy MECTOHAXOXIACHHUS CyJHA U Yalle
BCETO KOPPEKTUPYETCS HOUBIO BaXTEHHBIM OoduilepoM. Tak, HapuMmep, Npyu U3MEHEHUH
JOTOTHI Ha 15° Ha BOCTOK Yackl epeBOAATCA Ha | yac Brepen, a mpu U3MEHEHUH JOJIT0-
Thl Ha 15° B 3amajiHOM HarpaBjeHUM — Ha | yac Ha3za.

Jlyist TOro 94TOOBI B MAIIMHHOM OT/CJIEHUH, CTOJIOBOM KOMAaH/IbI, KAIOTaX, CaJOHAX,
Oapax, kamMOy3e MMETh TOYHOE M OJMHAKOBOE IOKa3aHHE BPEMEHH, YCTaHABIIUBAIOT
ANEKTPUUECKHE YaChl, KOPPEKTHUPYEMBIE OT TJIaBHBIX YacOB, HAXOASAIIMXCS HA MOCTHKE.

Puc. 3.14. Cekcran Puc. 3.15. XponomeTtp

K npoxnadounvim uncmpymenmam otHocsres (puc. 3.16):
—  U3MEPUTENILHBIN IUPKYJIb — JUISI U3MEPEHUS W OTKJIA/IBIBAHUS PACCTOSTHHMA
Ha KapTe;
— MapajuleNbHasl JMHEWKa — JUTsl TPOBEJCHHS HAa KapTe MPSMBIX, a TAKXKe Ta-
paUIeIbHBIX 33JAHHOMY HAIIPABIICHUIO JIUHHUIA,

— HAaBUTALIMOHHBIA TPAHCIOPTHP — JUIsl NOCTPOEHUS U HU3MEPEHHUs YIJIOB,
KypCOB U IEJIEHIOB Ha KapTe.
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Kpome 3T0r0, Ha MOCTHKE HaXOAATCS JKypPHAJIbI, AKX C JIOKYMEHTAIIMCH, HaBUTa-
[IMOHHBIC KAPThI, 005A3aTEeIIbHBIC CIIPABOYHUKHU U TIOcOOus U ap. (puc. 3.17).
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Puc. 3.16. [IpokiaiouHblii HHCTPYMEHT Puc. 3.17. JoxymeHTanus

3.2. OCHOBHBIE IIOHATHSA HaBHTI'allHH

Jucuunnnna «Hauranus u gouus» pemaer 3afady BblOopa 6€300acHOTO M BBITOJHOIO
IYTH CyIHAa W 00eCleUeHus TUIaBaHHs 10 BRIOPAHHOMY MapUIpyTy C YYETOM IIpeo0IIa aromux
THJIPOMETE0YCIOBUH.
Hasuranus u nouus usydaer:
METO/bI OIIPECIICHNUS HAIIPAaBICHUN B MOPE;
TEOPHIO KapTorpaduyeckux NpoeKLuii;
HaBUTALlMOHHBIE KapThl, TOCOOMS U PYKOBOJCTBA JUIS IUIABAHUS, UX KOPPEKTYPY;
METO/bI OIIPEEIICHUS] MECTA CyJIHA 110 HA3€MHBIM OpPUEHTHPaM;
HaBUTALIMOHHBIE OMTACHOCTH U CIIOCOOBI UX OTPaXKIACHUS;
HaBUTALIMOHHBIE HHCTPYMEHTHI U IPUOOPHI;
OCHOBHBIE PUHIIUITBI HECEHHUS XOI0BOM HAaBUTALIMOHHOW BaXTHI.

I'eorpadnuecKkne KOOPAHHATEHI

[TonoxxeHune cynHa Ha MOBEPXHOCTU 3eMIIHU
OTIPENETISETCS C MOMOIIBbI0 reorpadMuecKux KOoop-
nuHat. @opmoit 3emMiu SIBISIETCS T€OUA — Hempa-
BUJIbBHOE€ T€OMETPUYECKOE TEJO0, HO ISl MPOCTOTHI
npuHuMaeM Gopmy 3emiu 3a map (puc. 3.18).

BooOpaxaemasi mpsimasi, BOKPYr KOTOPOU
MPOUCXOINUT BpPAIlICHUE 3€MJIU, HA3BIBACTCS 3eMHOU
ocblo. TOUKM TIEpEcCeUeHHs] €€ C IOBEPXHOCTHIO
3eMiIM Ha3bIBAIOTCS 2eocpaghuyecKumu Ui UCmuH-
Hoimu noatocamu - CesepusiM Py 1 FOxHbIM Ps,

OxkpyxHOCTh Oombiioro kpyra EQ, mioc-
KOCTb KOTOPOTO NEPHEHIHKYJSIPHA 3€MHOM OCH U
MpoXOoidilias 4epe3 LEHTP 3eMJIM, Ha3bIBACTCS 9K-
samopom. OH NETUT 3€MHOM IIap Ha CEBEPHOE U

Puc. 3.18. I'eorpaduueckue FOJKHOE€ MOJIyIIapus.
KOOPANHATBHI OKpy»HOCTH MajbIX KPYroB, MJIOCKOCTH KO-
TOPBIX MAPAIUICIbHBI INIOCKOCTH SKBATOPA, HA3BIBAKOTCS NAPALIEIAMU.

OKpy>KHOCTU OOJBIINUX KPYTOB, TNIOCKOCTH KOTOPBIX MPOXOJAT Yepe3 OCh 3eMIu,

HA3bIBAIOTCA MEPUOUAHAMU.
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Mepuanan, npoxoadiui 4epe3 acTpOHOMHYECKYI0 oOcepBaTtopuio B ['puHBHYE
(Anrnus), HazpiBaeTcs I puH8UUCKUM UNU HYTIe8bIM MepUuOUaHom. I pUHBUUCKUN MEpUIH-
aH BMECTE C MPOTUBOMNOJIOKHBIM €My MEPUAMAHOM JEIUT 3€MHOW LIap Ha BOCTOYHOE U
3amnajHoe MoJyIapusl.

Mepuauansl 1 napajuieiad Ha 3eMHOM MOBEPXHOCTH 00pa3yIoT CEeTKy reorpaduue-
CKUX KoopauHar. [J1aBHbIE HalpaBiI€HUsI — YETHIPE B3aUMHO MEPHIEHIAUKYJISIPHBIX
HaIpaBJICHUs] B TUIOCKOCTH MCTUHHOTO Topu3oHTta: N (Hopna), S (3woin), E (oct), W
(BecT). OTHOCHUTENIBHO 3TUX HAMpaBJICHUN M OCYUIECTBISETCS OPUEHTHPOBAHUE HA TO-
BEPXHOCTHU 3E€MJIN.

Hayano koopauHaT — B TOUKe nepeceueHus 3kBaropa ¢ I puHBHUCKUM MepHIna-
HOM. KoopAnHATHBIMU JIMHUSIMH SIBJIIIOTCS Tapajuleid U MEPUIHUAHbI, a KOOPAHUHATAMU
— reorpaguyeckas IIUPOTa U reorpapuyeckas JoJaroTa.

Teoepaghuueckoii wupomori Kako-mub0 TOUKH (Hampumep, TOYku M - mecTormno-
JIO’)KEHHUE HAIIIeTO CyJHA) Ha3biBaeTcs yroi npu nentpe 3emnn (yron MOK), cocraBien-
HOM 3eMHBIM PaJNyCOM, MPOBEJACHHBIM uepe3 NaHHy Touky (nuHus MO), u miaocko-
cThio skBartopa EQ. Illupora uzmepserca Qyroil MepuanaHa oT IKBATOpa 4O Napajljiesn
naHHoM Touku (yra KM). OHa OTCUMTBIBAETCSA K CEBEPY WM IOI'Y OT SKBATOPA U JIEKUT
8 mpeaenax or 0 10 90°. Eciiu Touka HAXOAMTCSA B CEBEPHOM IIONYIIAPHH, €€ MIHPOTE
naetcs HauMeHoBaHue N (ceBepHasi), €CIM B I0)KHOM — S (F03KHas).

T'eoepagpuueckoii doneomoii KakOU-INOO TOUYKH HA3BIBAECTCS YTOJI MEXKIY TIOCKO-
CThIO [ pMHBHMYCKOTO MEpPUAMAHA U IJIOCKOCThIO MepuanaHa JanHou Touku (yron GOK).
JlonroTta oTcunThIBaeTcs OT [ pUHBUUCKOr0 MepuuaHa K BOCTOKY WJIM 3alajly U JICKHUT B
npenenax ot 0° o 180°. Ecnu Touka HAXOMUTCS B BOCTOYHOM IIONYIIAPHH, TO AOITOTE
MpuInuchiBaeTcsi HauMmeHoBanue E (BoctouHas), ecnu B 3anagHom — W (3anagHasi).

3a eMHUIlY TMHBI B MOpE MPUHSATA MopcKas muis. MOpcKoi Museil Ha3bIBaeTCs
3HaueHHEe | MMHYTBI 1yT¥ 36MHOro Mepuauana. [IpuHATO cpeaHee 3HaueHUE BEJIMYMHBI
MOpCcKoOi mMuii, paBHoe 1852 Merpa. Kabervmos — equanna JuyiaHbl, paBHas 1/10 munm
nimu 185, 2 meTpos.

JdaABHOCTH BHAHMOCTH npeamMmeToB

B OTKPBITOM MOpPC Ha6J'IEOI[aTeJIB BUIUT BOKPYT

. OT MecTa HabmrogaTens: A0 JUHUK BUIUMOTO TOPU30H-
Ta HAa3bIBACTCS OANLHOCMbIO BUOUMO20 20pU3OHMA W
ompeaensieTcs: GopMyoi:

De = 2,08Ve, (MuH)

TJIe € — BBICOTA TJIa3a HAOMoaTeNs HajJ ypOB-
= 2 HEM MOpsI, U3MepsieMasi B METpax.

Ota popmysia MO3BOJSIET ONMPEEIUTD 1aJbHOCTh IO MPEIMETOB, HAXOAUIMUXCS Ha
ypoBHe Mopsi. Eciam mpenmer mmeer cOOCTBEHHYIO BBICOTY Haj ypOBHEM MOpS, TO
HaOoAaTens 0OHAPYKUT 3HAYUTENIBHO paHbine. [lpu noxae, cHeromaje, TyMaHe, MIJie
JTATbHOCTh BUIAUMOCTH COKpaiaercs. Hao0opoT, npu onpenenieHHOM COCTOSSHUM aTMO-
chepnl pedpakiusi MOXKET OBbITh OOJBIION, BCIEACTBUE YEro JAaNbHOCTh BUIAMMOCTU
MPEIMETOB OKa3bIBACTCS 3HAUYUTEIHHO OOJIBIIE PACCYUTAHHOM.

SIBneHue mperoMIICHUSI CBETOBBIX Jyued B aTMocdepe Ha3bIBACTCS 3eMHOU pe-
@pakyueii, KOTOpasi 3aBUCUT OT aTMOC(EPHOTO JAABJICHUS, TEMIIEPATYPbl U BIAXKHOCTU
BO3/lyXa.
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OmnpeneAeHHe HaIpaBA€HHH B Mope

Hemunnvim kypcom MK Ha3pIBaeTCsl TOPU30HTAIBHBIN YTOJI MEXKy HAIIPABICHUEM
Ha ceBepHbId noftoc (Pn) u nuamerpanbHoii mockocthio (1) cynHa no HampaBlieHUIO
€ro JBMKECHMS, U3BMEPEHHBIN 110 X0y YaCOBOU CTPEJIKH.

Hemunnwii nenene MI1 — TOpU30HTATIBHBIA YTOJI MEXK/Ty HANPABJICHUEM HA CEBEP-
HbIi nostoc (Pn) u HanpaBnenueMm Ha opueHTHP (O), U3MEPSAEMEBIN IO YaCOBOM CTpETIKE.

Kypcoevim yenom KV HazbIBaeTCs yroyl MEXI1y HOCOBOW YacCThIO AUAaMETPaIbHOMN
IUIOCKOCTH CyJHA M JIMHUEW mejieHra. B OCHOBHOM KypCOBBIE YIUIBI U3MEPSIOT B IOJY-
KpyTOBO# cucteme (OT 0° o 1800) Y UM TPUJIAI0T HAMMEHOBAHUSI, YKa3blBAIOIIUE B CTO-
poHy Kakoro 6opta cynHa (mpaBoro uiu Jiesoro) Benu cyer. Hanpumep: KY= 10° 11/6,
KY=45° /6.

Mexny UK, UIl n KY cymectByer cne-

= JYIOIIas 3aBUCHMOCTb!
WIT = UK + KV
UK = UI1 - KY:
KY = UIIl - UK.

3emulsi PEACTABISIET COOOM THUTAHTCKUMN
MarHuT. MarHuTHbI€ MOJIOCHl 3€MJIM CpPaBHU-
TEJILHO HEJAJIEKO PAcloJiaraloTcsi OT reorpadu-
YECKHUX, HO C HUMU HE COBMAJAIOT.

Kpome 3T0r0, OHM MOCTOSTHHO MOCTENEH-
HO M3MEHSIOT CBOE MosioxkeHue. B pesynbraTe
CTpEJIKA MACHUMHO20 KOMRACA OKAa3bIBACTCS OTKJIOHEHHOW HAa HEKOTOPBIA Yrosl OT
MJIOCKOCTH UCTUHHOTO MEPUJIUaHA. ITOT YToJl HA3BIBACTCS MACHUMHBIM CKIOHeHuem d u
OTCUMTHIBACTCS OT CEBEpHOW 4YacTh MCTUHHOTrO Mepuauana (Pn) k E umm x W. Ecnu
CTpeJIKa OTKJIOHEHA K E, TO ckionenue nMeeT HAMMEHOBAHUE 80CMOYHOE U €MY TPUCBA-
MBAaETCs 3HAK IUTIOC (+), €CIIM K 3aMaay — 3anadHoe cO 3HaKOM MUHYC (—).

Ha HaBuranuoHHble KapThl HAHOCST 3HAYECHUE U HAMMEHOBAHUE CKIIOHEHUS B paii-
oHe tuaBanus (puc. 3.19). Hannucu o 3HaueHWH CKIOHEHHS TMOMEIIAOT B LIEHTPE Kap-
TYIIKWA, HAHECEHHOM Ha KapTe. Y CTaHOBIIEHO, YTO 3HAYEHUE CKIOHEHHUS €KETOHO U3Me-
HSIETCS, IOATOMY Ha KapTaX yKa3bIBalOT T'OJ, K KOTOPOMY OTHOCHUTCSI CKJIOHEHHUE, U 3Ha-
YeHHEe ero roJoBoro u3MeHeHus. ['oqoBoe n3MeHeHre He0OXOMMO YUYUTHIBATh MPHU pac-
YyeTe MOMpaBKU Kommaca. [[j1st 3Toro kK 3HaueHUIO0 CKIOHEHHs MPUOABIAIOT WM BHIYUTA-
I0T U3 HEro rojIoBO€ U3MEHEHHE CKJIOHEHHS, YMHOKEHHOE Ha Pa3HOCTh JIET MEX]Yy TO-
JIOM Ha JaHHBIM MOMEHT U TOJ0M, K KOTOPOMY OTHOCHUTCS CKJIOHCHHE Ha KapTe.

Ha nanpaBneHue cTpeakyu MarHUTHOTO KOMITACa OKa3bIBAET TAK)KE BIMSIHUE CYO-
BOE€ JKeie30. ['OpH30HTANBHBIN Yroj, Ha KOTOPBIM OTKIIOHSAETCS CTpEIKa KoMIlaca MoJ

efiCTBUEM MAarHUTHOTO TIONS CY/HA, HA3BIBAETCS desuayueli MazHUmMHO20 KOMnaca o.
Ha xaxxnom Kypce neBuaiusi y CyJIOBBIX KOMIIaca pas3iiHyHa, IO3TOMY €€ MepHo-
JTUYECKU OMPEIEIISIOT U 3aHOCST B CHEIMaIbHyI0 Tabnuity (puc. 3.20).
Takum 00pa3oM, MmompaBKka MarHUTHOTO KOMITaca paBHA

AMK =d + §;
Mexny UK, MK u MII cymectBytoT cineayooye 3aBUCUMOCTH, IIPU 3TOM HE00-
XOJAMMO YYHUTHIBATh 3HAK MarHUTHOM nonpasku AMK:

UK = MK + AMK;
I = MIT = AMK
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8" KK°. KK". 8%

+1,7 360 0 +1,7
+1,7 350 10 +1.7
+1,7 340 20 +1,7
+1,6 330 30 +1.8
+1.3 320 40 +2,0
+1,0 310 50 +2,1
+0,6 300 60 +23

0,0 290 70 +2,5
-0,5 280 80 +2,6
-1,3 270 90 +2,7
-2,0 260 100 +2,6
-2,1 250 110 +24
2,3 240 120 +2,0
2,8 230 130 +1,5
=29 220 140 +0,8
2,8 210 150 + 1,0
24 200 160 -0,7
=23 190 170 -6
-2,0 180 180 -2,0

Puc. 3.19. Madopmanus 0 MAarHUTHOM CKJIIOHEHHWU Ha KapTe Puc. 3.20. Tabnuma neBua-
IIMM MarHUTHOTO KOMITaca

I'maBHas ock cupokomnaca Nox NEUCTBUEM HAIPABIIOIIEH CUIIBI JOJDKHA yCTa-
HAaBJIMBATHCA B IJIOCKOCTH UCTMHHOIO MEPUIUAHA, HO B PE3YyJIbTATe PA3JIUYHbIX IPUYUH
IIOJTHOE COBIIAJICHUE HE NMPOUCXOIUT. BeieacTeue 3Toro rupOKOMIIac M KapTyLIKH PEmu-
TepoB umeroT cBoto nonpaky AI'K. IlompaBka orcuutbiBaercs OT Pn k BocTtoky E (+)
uma k W (-).

Kypcel u nenenru, omnpeneinsieMble OTHOCUTEIBHO THPOKOM-
MaCHOTO MEPUJIMAHA, HAa3bIBAIOTCSI TMPOKOMMAcHbIMHU. CylIecTBYyeT
cleyroniasi 3aBUCUMOCTb:

WK = TKK + ATK;
WII = IKII + ATK.

HesepHble nmokasaHus KOMIIACOB WM HENPABUJIBHBINA YyUET UX
MOTIPABOK - OCHOBHBIEC MPUYMHBI HABUTAIIMOHHBIX ommOoK. [Ipu mpu-
€MKE BaxXTbl HEOOXOAMMO CIIMYaTh MOKAa3aHUS TMPO MU MArHUTHOTO
KOMIIACOB, a TAK)KE B HayaJle Ka)KIO0ro 4aca U IPU U3MEHEHUHU Kypca
cynHa. B TeueHue pelica monpaBKy KOMIIACOB CUCTEMATHYECKH YTOU-
HSIOT.

3.3. MopcKkHe HaBHIrallHOHHbIE KapThl

Mopckasgs HaBUTallMOHHAs Kapra - KaprTa,
npeaHa3HaueHHas sl oOecreyeHus 3ajad CyJo-
BoxkaeHus. Kaproit HaspiBaeTcsi H300pakeHHE Ha
IJIOCKOCTH YacCTW WM BCEH 3€MHOM NMOBEPXHOCTH.
HaBuranumonnsle KapThl NpUMEHSIOTCA IS Tpadu-
YECKOr0 yuyeTa JIBUKEHHsS CyJHAa BO BpeMs ILIaBa-
HUS, HA HEW MPOKIIAAbIBAIOTCSA KypChl U MEJIEHTH Ha
opueHTHpHI (puc. 3.21). UToOBI CyaHO MOIJIO OCY-
LIECTBUTh IIEPEXOJ] W3 OJHOIO IYHKTa B JPYIOW,
HE0OX0IMMO BBIOpaTh KpaT4aWIuii U Oe30macHbBIN
yTh, AJI 3TOTO JieJIaeTcs NoA00pKa KapT 1Mo Mapi-
pPYTY CI€AOBaHUS.

TpeboBanust K MOPCKOM HAaBUTAIIMOHHOW KapTe:
1) nuHUA Kypca U MENeHroB AOJIKHBI N300paKaThCs MPSIMbIMA JIMHUSMU;
2) KapTa J0JDKHA OBITh PABHOYTOJIHHOM.
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Kaprorpaduyeckas npoekuus, yI0BIETBOPAONIAs ITUM TpeOOBaHHUSI, HA3bIBAETCS
Mmepxamopckou (Mepkatop — roJaHACKuii kapTorpad), MPeToRKMI 3Ty TPOSKIHio B 1569 T.).

Ha HaBuranmoHHbIX KapTax 0TOOpaKaroTCs:

- OeperoBas TMHUS U Ty OUHBI;

- penbed AHA U HABUTAIIMOHHBIE OMACHOCTH;

- HaBUTAlIMOHHOE 000PYI0BaHMUE;

- (papBarepsr;

- MECTa SIKOPHBIX CTOSIHOK;

- CBEJICHUS O MarHUTHOM CKJIOHEHHH, JIEJIOBOM PEXKUME, TPYHTE JTHA;

- pailoHBI, 3aIpeleHHbIE TS MJIaBaHusl.
Paznuuaror:

- TeHEpaJIbHBIE KapThI;

- MyTeBbIe KapThl, uMerorue macmrad 1:100'000-1:500'000;

- YacTHbBIE KapThl, uMeromue MmacmTad 1:25'000-1:50'000; u

- MOpCKHe Tu1aHbl, uMerorue mMacmrad 1:500-1:25000.

Jyis Toro 4TOoOBI MPAaBHILHO
MIOJIB30BAThCS KApTOM, HANO YMETh
YUTaTh €€, T. €. IOHNMATh BCE HAHE-
CEHHbIE Ha KapTy YCJIOBHbIE 0003HA-
_ YEHHUS U TIPaBHIBHO pa3dHpaThcs B

« HAX. UTeHue KapTel ClelyeT Hadu-
HaTh C 3aroj0BKa, B KOTOPOM YKa3bl-
BaeTCs €€ Ha3BaHuE (paiioH IUIaBa-
HUS), YHCJIOBOM Maciitad c ykasa-
HUEM TJaBHOW MNapajulesid, K KOTO-
pOil OH OTHECEH, MEpbI, B KOTOPBIX
S o JaHbI TIyOHHBI U BBICOTBI TIPUOPEK-
HBIX I'Op, a TaK¥Ke roJl, K KOTOpOMy IIPUBEAEHO MarHUTHOE CkiIoHeHue. [locne 3aronoska
IPOYUTHIBAIOT PACIOJIOKEHHBIE I10J] HWKHEM paMKONM OTMETKHM O JaTax IOCIEeIHEn
(OompIION M Mamoii) KOPPEKTYphl JAHHOM KapThl M roj ee u3jaHus. Bee mpuMeyanus,
npenynpexxaeHus (evyaraimecs KpacHbIM IIBETOM), PUCYHKH MasikOB U IJIaHbl IOPTOB
MOMENIAIOTCS Ha KapTe TakKuM 00pa3om, 4TOObI HE 3aKphIBaTh OEPEroBOI YEpPThI M BOJI-
HOM ITOBEPXHOCTH.

Anmupantelickuii HoMep KapThl cOCTOUT u3 matu 1udp. IlepBas 13 Hux 00603Ha-
yaeT pailoH MupoBoro okeaHa, BTopas - mMaciuTad KapThl, TPETbsl - pailoH OKeaHa WU
Mope, ocjeIHue Be HU(PHI - TOPSIIKOBBIA HOMEP KapThl JAHHOIO pailOHA OKeaHa WU
MOpH.

[Tocnie mpenBapuTENBHOTO 3HAKOMCTBA C KapTOil MOAPOOHO MPOCMATPUBAIOT paii-
OH, B KOTOPOM MPEACTOUT IJIaBaTh, YTOOBI BO BCEX MOJPOOHOCTAX U3yUUTh HABUTallMOH-
HYI0 00CTaHOBKY - IIyOHMHBI, OITACHOCTU M CHCTEMY UX OTpa)KIeHus, OEpPeroBylo 4epry,
pacmonokeHne MaskoB U 3HAKOB. [l M300paXKeHUsI Ha KapTe COCTOSHUS M 0COOEHHO-
CTe MOBEPXHOCTH MOPS €ro JHa M NoOepeXbs MPUMEHSETCS CUCTEMa YCIOBHBIX 000-
3HAYECHUU.

I'1y6unebl Ha COBpEMEHHBIX KapTaX MOKA3bIBAIOTCS B METPax M JeHMETpax. Touku
C OJMHAKOBBIMH INIyOMHAMH COEIMHSAIOTCS JIMHUAMU PAaBHBIX ITyOUH - n3obaramu. M3o-
Oara oTaensroas MPUOPEKHOE MEITKOBOIbE JTMO0 OTACIBHYIO MEJb WIN OaHKY, Ha3bIBa-
eTCsl IMHUEH OMAaCHOCTH, WK IpeAocTeperaTesibHOM n300aToil.
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I pynmsr 0003HAYAIOTCS YCIAOBHBIMU COKpAIllCHHSIMU, Hanpumep: 11 - necok, M -
ni, Kop - xopaiisl 1 T. 1. ClI0kKHBIE TPYHTBI YKa3bIBAKOT COYETAHUAMM COKpALEHUH CO-
CTaBJISIOLUX IPYHTOB: M1I - unucThlil necok, I pll - rpasuii ¢ neckom, Cpln, MK - cepas
IJIMHA, MEJIKUI KaMeHb. BykBamMu 0003HayaroTCs Takke [BET U XapaKTepUCTUKA TPYHTA:
orcnll - xenTeld ecoK, cpmlIln - cepblid MEJIKUHI MIECOK C MIMHOM. Eciu cocTasistonme
IPYHTA PacIOIaratoTCs CJI0sIMHU, TO MEPBBIM ITUILIETCA BEPXHUN CIIOU MI[[1n - MENKUH T1e-
COK Ha IUIUTE.

Ecmecmeennvie nasueayuonnvie onacnocmu - 0aHKu, Melu, pudbl Jar0T Ha Kap-
TaX KOHTYPOM U3 TOYEK C 00s3aTeJIbHbIM yKa3aHUEM HAaUMEHbILIEH rIyOMHBbI HaJ HUMHU.
Bce ocranbHBIe MOPCKHE OMACHOCTH O0003HAYAIOTCS PA3IUYHBIMKA YCIOBHBIMU 3HAKaMHU.
Ecnu nonokeHue uiu CyIlecTBOBAaHHME MOKA3aHHOW Ha KapTe OMACHOCTH BBI3bIBAET CO-
MHEHHUS, TO pAJIOM C 0003HAUEHUEM TAaKOM OMACHOCTH WJIM BHYTPH HEe CTaBITCS MOMET-
ku: I1C - "nonoxenue comuutenbHo" win CC - "CyliecTBOBaHNE COMHUTENBHO" .

Mecma axopnvix cmosanox 0003HAYAIOTCS PUCYHKOM sikopsi. M300paxxkeHue skops
0e3 IITOKA 03HAYaeT CTOSHKY JJIsl MaJIbIX CYJIOB, @ SIKOPSI CO IITOKOM - JJi OOJIBIIUX CY-
noB. PaiioH ¢ mi1oXum rpyHTOM OOBOJST MyHKTHUPOM C HAAMUCHIO: 77X (IUIOXOM FPYHT).

Oceewjaemvie 3HaKU U MasKy UMEIOT Ha KapTe LIBETHbIC N300payKEHUsI OTHEH U MX
XapakTepucTuku. PaciiBeTka MassyHbIX OIHEH MOKA3bIBAETCS LIBETHBIMHU OKPY>KHOCTSIMU C
LEHTPOM B TOYKE HAXOXKJIEHUS Masika WIM 4acTSIMH OKPYKHOCTHU B IIpelieax yIyia OcBe-
nieHusl. XapakTepUCTHKA OTHA JAETCS PSAOM C MaskoM B OJHY CTPOUYKY, HallpUMeEp:
I'pllp(3)(25¢)10M(n), uTO O3HAYAET - TPYNIIONPOOIECKOBBII OTOHb C TpeMs Mpoliecka-
MU ¥ niepuosom 25 ¢, anpHocTh BUnuMocT 10 MUIb, TYMaHHBIM CUTHAI - HAyTO(OH.
CrtBOpbI 0003HAYAIOT HA KapTax CIUIOMIHBIMH JIMHUSAMH (XO/0Basi 4acTh) U MyHKTHPOM
(HExonoBast 4acTh, a TAKKE MOBOPOTHBIE U CEKYIME CTBOPHI HA MEPHBIX JINHUSAX).

Mopckue meuenus, KOTOpble HEOOXOUMO YUUTHIBATh MPU TIPOKIIAJKE, HAHOCAT Ha
KapThl B BUJI€ CTPEJIOK: OKA3bIBAOIIME HAIIPaBJICHUE OCTOSHHOIO TEYEHHS - C OIepe-
HUEM, TIEpEMEHHOE - BOJIHUCTON JHHUEH. CKOPOCTh TEUEHHUSI C TOUHOCTHIO 10 1/4 y3 nu-
mieTcsi cBepxXy crpenku. [IpunuBHbIe TeueHus: 0003HAYAIOT CTPEIKOM C ONEPEHUEM CBEP-
Xy, OTJIUBHbIE - Oe3 onepenusi. PaznmuuHble IpUMETHbBIE CTPOCHUS M IIPEIMETHI Ha Oepery,
Ybe MECTO OMNpPEIENICHO, - LIEPKBU, OAlllHU, OTAENbHBIE BBICOTHI, - TAK)XKE MOKA3bIBAIOT
YCJIOBHBIMH 3HaKaMH. TOUHOE MECTO MOKa3aHHOI'O Ha KapTe MpeJaMeTa OTHOCHUTCS K Ce-
pearHEe OCHOBAHHUS WX K LICHTPY YCJIOBHOTO 3HAKA.

[Ipencrasnsromue A1 MOpEIiaBaTessi CEpPbe3HYI0 ONMACHOCTh 3amMOHYysuiue cyod
0003HAYAIOTCA MATHIO PA3TUYHBIMH 3HAKAMMU: JIJISl 3aTOHYBIIUX CYIOB C YaCTSIMH KOPITY-
ca, BO3BBIILIAIOIIKMMHUCA HaJ BOJOW; C MauyTaMu HaJ BOAOH; AJisl CYJOB, INIyOMHA HAJ KO-
TOpBIMH MeHbIIIE 18 M 1 Gombie 18 M; OChIXaIOIIUX.

Caewe aett

Puc. 3.21. HaBuranuonnas kapra
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3.4. CpeacTBa HABHTAaIlHOHHOI'O 000OpyZOBaHHSA

Jnst 0603HaueHUsT HAJIBOJHBIX WJIM TTOJIBOJHBIX OMACHOCTEN, oOecrieueHus IiaBa-
HUS 10 (apBaTepaM U OINpEesIeHUs] MECTa CyJIHA B MPUOPEKHBIX palOHAX BBICTABISIOT
cpenctBa HaBuranmonHoro obopyaosanus (CHO). B 3aBucuMocT OT MecTa yCTaHOBKHU
CHO O6siBatoT H6epecosbie u naasyyue.

K OeperoBbiM OTHOCATCSI Masiku, OTHHU, 3HaKH, Pajuo-
JIOKAIIMOHHBIE CTaHIMH, a TAK)KE aKyCTUYECKHE CpPEACTBA TY-
MaHHOW CUTHAJIM3aIIUH.

Masaxu — cneuralibHbIE COOPYX EHHS BbICOTOM OT 10 110
50 MeTpoB, CHaOXKEHHBIE MOIIHBIM CBETOONTHYECKUM 000pPYy-
JoBaHueM. OrHU MasKoOB 3aXUraroT OT 3axoJia 10 BOCXoja
ConHia, JaJIbHOCTh BUIAUMOCTH HEe MeHee 10 MUIIb.

Hasuzayuonnsie 3naku — cOOpyKeHUsI MassqyHOrO THUIIA,
HO OoJiee JIETKOM KOHCTPYKIUH. JlambHOoCTe BUAMMOCTH orHel 10 10 Muib.

[TopToBBIE 3HAKK COOPYKAIOT B MOPTaX HA OKOHEYHOCTSX MOJIOB, MUPCOB U MPH-
YaJIoB.

Cmeopubie 3naxku COOPYX AT B BHUJE PEIIETYATHIX OallleH, Ha KOTOPbIX MOHTH-
PYIOT JepeBSAHHBIN CTBOPHBIM muT. CTBOPHI, 00Opa3yemble CTBOPHBIMH 3HAKAMU, YCTa-
HABJIMBAIOT IS TIPOBOJIKU CyJHA 10 (hapBarepy, a TakKe JJIsi OMPEEISHUs TOMPaBOK
KOMIIaCOB.

[TnaByune CHO ycTraHaBiIMBalOT Ha SKOPSAX BOJHM3U OT OMACHOCTH WJIM HAa CaMOU
OTACHOCTH: 3HAKH, OyH U BEXHU.

Inasyuue npedocmepecarowue 3naxu TPETYNPEXKIAIOT CYAOBOAUTENCH O HaIM-
YU OMACHOCTH, 3allpPEIlaloT JABMKEHHUE B UX CTOPOHY U YKa3hIBalOT O€30MACHBINA MYTbh.
Cucrema npeaycMaTpuBaeT NsATh TUIIOB 3HAKOB.

1. Jlamepansnsie 3naxu. Otn 3HaKu (Oyu U BEXH) BBICTABISIIOTCS JUISI Orpakiie-
HUSI CTOPOH (papBaTEpoOB.

MupoBoii okeaH pa3jiesieH Ha JiBa peruoHa: peruoH A u peruos B (puc. 3.22), ko-
TOpbIE OTJIMYAIOTCSA MPUHLMIIOM HCIOJIb30BAHUS KPACHOTO M 3€JI€HOr0 LIBETOB MJIA
OTpaxAeHUsI CTOPOH (apBaTepa JarepaibHbIMU 3HaKamMu. CTpaHbl, IPUHSBIINE KPACHBLI
uset okpacku CHO c neeoit cmoponvt papsamepa, otHocsATCA K pecuony A; CTpaHsbl,
npuHsBIIKe 3enenbiil 1BeT okpacku CHO c z1e6oit cmoponvt papeamepa,— x pecuony
B. Tlpu aToM HanpaBneHue apBaTepa B 000UX pernoHax cuuraercsi ¢ Mopsi. OcTanbHbIe
THUIIBI 3HAKOB SIBJITFOTCS OOIIMMHU JIJIsi perMoHOB A u B.

- ._' 2 _,‘-

I
L
[

Puc. 3.22. Jlenenue MupoBoro okeana Ha perionsl A u B
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Pezuon A. Ha nesoii cmopone (puc. 3.23) BBICTABIAIOT 3HAKH, MMOJTHOCTHIO OKpa-
IICHHBIEC B KPACHBIN I[BET, TOMOBBIE (PUTYPBI UMEIOT BUJ KPACHOTO LIUIUHAPA, CBETSIIHI-
cs1 Oyt uMeeT KpacHbIi oroub. Xapaktep oras — p 3¢ (mpoGieckoBsiii, mepuos 3c¢).

Ha npasoii cmopoune (puc. 3.24) BBICTaBISAIOT 3HAKU, MOJTHOCTHIO OKpAIICHHBIC B
3€JICHBIH IBET, TOMOBBIC (PUTYpPHI UMEIOT BHJI 3€JIEHOTO LIUITUHAPA, CBETAIIMNACA Oyl nMme-
€T 3eJIeHbIi oroHb. Xapakrtep orus — [lp 3c.

B otmenpHBIX ciyyasx HampasieHue ¢apBarepa oroBapuBaeTcs ocobo. Ha kopmy-
ca OyeB MOTYT HAaHOCUThCS HMUGPHI UKW OYKBBI, TPUUYEM HyMepalus Uid 0003HauYeHHE
OyeB OyKBaMHM BEJIETCS CO CTOPOHBI MOPSI.

B mecrax pazgenenusi dapBarepoB aisi 0003HAYEHHS] OCHOBHOTO (TIPEIIOYTH-
TEJNBHOTO) (papBaTepa UCMONB3YIOTCS BUIOM3MEHEHHBIC JIATEPATbHbIC 3HAKH.

Ocnosnou ¢apseamep cnpaga (puc. 3.25) — okpacka 3HaKOB KpacHas ¢ HIUPOKON
3eJICHOW TOPU30HTAIBHOMN MOJIOCOM, TomoBas (hurypa B hopMe KpacHOTO MMINHAPA, CBE-
TAMmiicS Oyl mMeeT KpacHbIH BeT. XapakTep oras — [1p (2+1) 9c (crmoxHbINA TPyTIITOBOMA
MPOOJIECKOBBIN, MEPUO 9 CeKYH).

Ocnosnou ¢hapeamep cresa (puc. 3.26) — okpacka 3HAKOB 3e€J€Has C IIUPOKON
KpacHOW TOPU30HTAILHOW MOJIOCOH, TomoBast ¢purypa B hopMe 3eIeHOro KOHyca, CBETS-
mmiics Oyl mMeeT 3eneHbIi mBeT. XapakTep oras — [Ip (2+1) 9c.

Pecuon B. Ha natepanpHbIX 3HaKaX, BHICTABISIEMBIX HA JIEBOM U MPABON CTOPOHE
(dapBarepa, 3aKUTaI0T COOTBETCTBEHHO 3€JIEHbIe U KpacHble orHu (puc. 3.27 — 3.30).

Peruon A

Puc. 3.23. 3nak Puc. 3.24. 3nak Puc. 3.25. 3nak, Puc. 3.26. 3Hak,
JIEBOI CTOPOHBI NIpaBOil CTOPOHBI YKa3blBaKOLUHI, YTO YKa3bIBaIOIUMI, 4TO
OCHOBHOM (papBarep crpaBa  OCHOBHO# (hapBaTep cieBa
Perunoxn B

Puc. 3.27. 3nak Puc. 3.28. 3nak Puc. 3.29. 3naxk, Puc. 3.30. 3nak,
JIEBOI CTOPOHBI MpaBoil CTOPOHBI YKa3bIBaOLIUH, YTO YKa3bIBAIOILUMI, 4TO
OCHOBHOH (papBaTep cpaBa  OCHOBHOI (papBatep cieBa
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2. Kapounanousle 3naku CIy>Xat JJIsl OTPOKIECHUS OTACIBHO JIeXKAIlMX HaBWTa-
IIMOHHBIX OMACHOCTEH, a TaK)Ke 3aTOHYBIIHMX CYJIOB. DTH 3HAKH 0003HAYarOT CTOPOHY (10
KOMTIIACy), C KOTOPO CYJHO JOJDKHO O0OXOJIUTh ONMacHOCTh. OHU MOTYT BBICTABIIATHCS B
OJIHOM, HECKOJIbKHX WJIM BCEX CEKTOpaX OT OMacHOCTH. /[l orpakaeHusl MPUMEHSIOTCA
Oy" 1 BeXH YEPHO-)KEITON OKPACKH B pa3IMYHBIX coueTaHusx (puc. 3.31).

B kadectBe TOMOBBIX (UTYp CIIyKaT JBa YEPHBIX KOHYCA, YCTAHOBIEHHBIX OJIUH
Haj ApyruM. OTOHb CBETALIUXCSI OyeB OEIbIN.

A
A

)

B e e e e o

CeBepHble

Puc. 3.31. KapauHanbHble 3HaKU

CegepHuvle Oyn 1 BeXH BBICTABIISIOTCS B CEBEPHOM ceKTope K N OT OTIacCHOCTH. 3Ha-
KM UMEIOT BEPXY YEPHBIM LIBET, BHU3Y — KEIAThIA. TOMOBbIE (UTypbl — KOHYCHI BEPILIH-
HaMU BBepX. Xapaktep orus — Y (dacToiif).

Bocmounvie 6yn 1 Bexu BBICTABIISIOTCS B BOCTOYHOM cekTope K E oT omacHocTH.
3HAKM MMEIOT YEPHBIM IBET C IIMPOKOM KENTOM ropu30HTaIbHOM mosiocoi. Tomossie
¢burypsl — KOHyCcbl OcHOBaHUsIMU BMecTe. Xapakrep orast — Y (3) 10c¢ (Tpu yacTsix mpo-
onecka B rpymre, nepuox 10 c).

FOoicnvie Oyn M BeXd BBICTABISIOTCS B IO)KHOM CEKTOpPE K S OT OMACHOCTH. 3HAKU
MMEIOT BBEPXY JKEJIThIM LIBET, BHU3Y — YepHBI. TonoBble (pUTypbl — KOHYCHI BEpPIIMHAMU
BMecTte. Xapaktep orHs — Y (6) Hullp 15¢ (mmects 4acThix NMpoOIECKOB B TPyMIE C JJIU-
TeJIBHBIM TIpoOJIecKoM, riepuon 15 ¢).

3anaonvie 6y M Bexu BBICTABISIIOTCSA B 3alagHOM ceKTope K W OT OIMacHOCTH.
3HAKU MMEIOT KENThIM I[BET C ILIMPOKOM YepHOUM ropu3OHTaiIbHOM mosiocoi. Tomosbie
(Gurypsl — KOHychbl BepuiiHaMu BMecTe. Xapakrep oras — Y (9) 15¢ (1eBaTh 4acThIX Mpo-
OneckoB B rpymme, nepuof 15 c).

3. 3naku, ozpasicoaroujue omoesibHble ONACHOCIMU HEZHAYUMETbHBIX PA3MeEPOs.
BricTaBisroTcss Haa OMACHOCTBIO M MOTYT OBITH OOOMIIEHBI C JIFOOOW CTOPOHBI. 3HAKU
(Oyu 1 BexH) OKpalleHbl B YEPHBIN IIBET ¢ OAHOM WK O0siee KPACHBIMH ITUPOKUMHU FOPH-
30HTaJIBHBIMHU TTOsI0camu (puc. 3.32). TomoBble GUTyphl — 1Ba YepHBIX IIapa, pa3MeieH-
HbI€ OJIMH HaJ ApyruM. CeeTsuuii Oyt umeeT Oenblii 11BeT. Xapaktep oruasi — [Ip (2) Sc.
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4. 3uaku, od603nauarouwiue HauaabHLIe MOYKU U OCb hapsamepa (Kanana) u ce-
peouny npoxooda (oceswvie). 3naxu (Oyu U BeXu) OKpalleHbl KPAaCHBIMU U O€IBIMU BEPTHU-
KanbHbIMU TIoJ0camu (puc. 3.33). TonoBas ¢urypa umerotT Buj KpacHoro mapa. Cpers-
il Oy umeer Oenblii oroHb. Xapakrep oras — Hullp 6¢ (anuTenbsHO-npoOIeCKOBBI,
nepuoj 6 CeKyHn).

5. 3naxku cneyuanvHo20 HA3HAYEHUA TIPUMEHSIOTCS U1 0003HAUYECHUSA WIH OTPaXK-
JICHUS CTICITUATBHBIX PAOHOB WM 00BEKTOB, HAITPUMEDP, MECT TP OKIAIKH KaOelel u JIp.
3HaKK OKpaleHsl B xenThid 1BeT (puc.3.34). TomoBbie GUTYPHI — KOCOM KPECT JKEJITOTO
usera. CeTsiumii Oyl UMeeT )KeNThIi OroHb, XxapakTep orus — [Ip Sc.

'T"‘ﬂ _.': iy - - _— b ¥ . o e e
Puc. 3.32. 3naku, Prc. 3.33 Puc. 3.34. 3naku
orpakJaaromme OTACIbHbBIC uc. 3.33. Ocebie 3HAKH CIICIMAJILHOTI'O HA3HAYCHUA
OITACHOCTHU

HekoTOopble TEPMHHBI NIPHOPEKHBIX PaHOHOB H HABHTAILHOHHBIX OIIaCHOCTEH
3anue 4acTh OKEaHa, BAAIOLIASICS B CYLLY
byxma HeOOJIBIION 3aI1B
Dvopo Y3KHH TTTYOOKHH 3aJIMB C BBICOKUMH U KPYTHIMH OeperaMu, TAJICKO BIAIOIIUICS B CYITY
Iyba Ha3BaHKE 3aJIMBOB B YCThSIX PEK
Ulxepw CKOIICHHE MHO’KECTBA OCTPOBOB, HAJIBOJIHBIX H IMOJBOJHBIX CKall © KAMHEH B TPUOPEIK-

HOM paioHe

Ilponue y3K0e BOAHOE MPOCTPAHCTBO, COSAWHSIONINN IBA CMEXHBIX BOIHBIX OacceifHa — OKkeaH ¢

MOpEM, MOpe C MOpPEM

Mopckou kanan

HCKYCCTBEHHO IPOPBITHIA B MOPCKOM JTHE TPOXOJT ITISl CYIOB Yepe3 MEITKOBOIbE

Dapsamep 0e30MacHBI A CYJOB TMPOXOA CpPEeld MeNed W APYTHX OIMACHOCTEH, OTpaKICHHBIN
MIPEAOCTEPETAIOINMI 3HAKaM1

Petio BOJIHOE MPOCTPAHCTBO Yy Oepera WM Cpead OCTPOBOB C ITyOWHAMH, MPUTOJHBIMU JIJIs
SIKOPHOM CTOSTHKH

Tlopm npUOpEeKHas aKBaTOPHs, OrPaKICHHAS OT BOJHEHHMS, a TAKKe Mpuieramomas K Heil 060-
pyZoBaHHas osoca 6epera, IpelHa3HaueHHAs ISl 00CITyKMBaHHS CY0B

Tasans JacTh aKBAaTOPHHU TOPTA, 3AIIMINECHHAS OT BETPa M BOJIHEHMS, NIPEAHA3HAUCHHAs AT CTO-
SIHKH CYJIOB U BBIIIOJHEHMS I'PY30BbIX ONeparIii

Mon BHEIITHEE OTPaJMTENIbHOE COOPYIKEHHUE ITOPTa, CBSI3aHHOE ¢ Oeperom

Bonnonom | BHEIHEe OrpaJuTeNbHOE COOPYKEHHE, HE CBA3AHHOE C Heperom

Hpuyan oOliee Ha3BaHUE MECTA CTOSIHKU CYJIOB B IIOPTY

Tupc MPUYaIbHOE COOpPYXKEHHE, PACHONIOKEHHOE MEPHEeHIMKYIISIPHO Oepery W ciryxaiiee A
LIBAPTOBKH CY/IOB

Jlebapxradep TIOHTOH, 3aKpEIICHHBINH y Oepera, cy)Kalluii yis IBapTOBKH CYZOB U BHIIIOJHEHHS IPY-
30BBIX Onepanui

Menw YYaCTOK MOPsI C TJIyOMHAMHU, MEHBIIIUMH OKPYXKAIOIINX

Ommens Mellb, TSHYIIascs OT Oepera

banxa _ OTJIEJIBHO JIeKAIas Mellb, OTPAHMYEHHAS 11O TLIOMAIH

Koca y3Kasi, JUIMHHAsl, 0OBIYHO MecuaHasi OTMEIb

bap _ MeJlb, OTTOPaKHBAIOIAs YCThe PEKH OT MOPSsI

Pug oracHasi JyIsl IIaBaHMs MENb MIIK OTMEIIb C TBEPABIM TPYHTOM
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