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EBreHuii KypraHos

Mopcxwe MeaJjieHHbIe BOJIHDbI -
He TO, UTO pesnbChbl B [1Ba pAaa...

BeTpoBoe BonHeHne

COr7acHo OTpe/ieJIeHHIO, YCTAHOBIEHHOMY
T'OCTowm, BeTpOBbI€ BOIHBI IPESCTABIIAIOT
c0601i KosebaTebHOe JBYKEeHNe YaCTHLL
BO/IbI, BhIPAXKakolleecs B mepuo/uye-
CKOM OTKJIOHEHUH HOPMBI BOHOIA TO-
BEPXHOCTH OT PABHOBECHOTO MOJIOKEHHS,
KOTOpOe OHA 3aHUMAET MPU OTCYTCTBUU
BOJIHEHUSI, U SIBJISIIOTCS BBIHYKI€HHBIMH
BOJIHAMY, TaK KAK BO3HUKAIOT MOJ BO3/IelA-
CTBIEM BBI3BABIIIEr0 UX BETpA.

JI7151 CyIOBOXK/IEHUSI Ha peKax U B [IPHU-
OpeKHbIX palioHAX MOPsI HaubOoJIbIIee
3HayeHHe IMEIOT BEeTPOBbIE BOJIHBL

VX MOXHO pa3fie/IuTh HA TPH THIA:
BOJIHBI, HAXOASIINeCs M0/ Herocpes-
CTBEHHbBIM BO3/IefiCTBHEM BeTpa, BOJHbI
3bI6H, CyLIeCTBYIOIIKE MOCe MpeKpa-
IIIeHNst BeTPa MM BbIXO/Id BOJIH U3 30HbI
IeNCTBUS BeTPa, U CMelllaHHOe BOJIHEHME,
KOT/Ia BETPOBbIE BOJIHbI HAKJIA/IbIBAIOTCS
Ha BOJIHBI 3b101. Pa3BuTHE BETPOBBIX
BOJIH HAYMHAETCsI ¢ 06pa3oBaHus psow,
3areM, 10 Mepe yCHJIeHUs BeTpa, OHa
IIePEeXO/IUT B BOJHBI BCe BO3PACTAOIINX
pasmepoB. [To7 BO3/ielCTBIEM BeTpa OHU
npruoOpeTaroT BCe GOJBINYI0 SHEPTHIO,
BBICOTY U JJIMHY. BbicoTa BOJH OT BeTpa,
IYIOIIETO B OAHOM HaIlpaBJIeHNH, B TJIy-
GOKOBOZIHBIX pafiOHaX pacTeT MPUMEPHO
B TeUeHWe ISITH 9aCOB,  3aTeM OCTAETCs
IOCTOSIHHOM; [IJIMHA YK€ BOJH MPOXOJI-
aet yBenuauBarbesi. Ho 1 31oT pocr He
GeckoHeueH. [laxe [Py BeTpe CUIIOH 12
GaJUIOB BOJIHBI JOCTUTAIOT TIPEeeTbHbIX

pasMepoB IPUMEPHO Yepe3 IBOE CYyTOK, U
GoJee ycuieHVs BOJIHEHHUS He IIPOUCXO-
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Puc. 1. YcmaHosneHHbIl Ha cmayuoHapHol nnamgopme 80Ho2pag 3apukcuposasn

NpoxoxoeHue «aHOManbHoU» 80/HbI. Ha 80/1HO2pamme 8UOHO, YMO ee 8bIcOMA OM NOOOLBbI

00 8epWIUHbI 8 MPU PA3a NPesocxodum 8bICOMbI BCeX COCEOHUX B0/TH 8 OHHOM patioHe. 1 25

1uT. C MOMEHTA, KOTZia BOJIHBI IOCTUTIIH
MaKCHUMAaJbHBIX ZUISl JAHHOW CKOPOCTH
BeTpa pa3MepoB, BOJHEHHE CIUTAETCS
HOJIHOCTBIO CHOPMUPOBAHHBIM.

ITpu ycunenuu Betpa o 7-8 M/c Ha
BepIIMHAaX BOJIH HaYMHAIT 06pa30BbI-
BaThCsl Oapaliky U MosBJsieTcs Geas
1eHa, rpeGHK BOJIH OMPOKHABIBAIOTCS U
CPBIBAIOTCS, TIPH JJAIbHEHIIeM YCHIIEHUH
BeTpa 06pPa30BbIBAOTCS MTEHHBIE TOJIOCHL.
ITena — 3to kpoxoTHble (MeHee 0.5 MM)
My3bIPbKYU BO37IyXa, Pa3/ieleHHbIe IJIeH-
KO Bozibl. B 4mcTOl nipecHoii Bozie 3TU
My3bIPbKH, cOMMKasich, cusatorcs. Co-
JIeHast BOZla MMeeT HeCKOJIBbKO GOJIbIIYIO
BSI3KOCTb, ¥ [IO3TOMY B Heli ITy3bIPbKH CO-
XPaHAOTCSA I0NIbIIIE.

BricoTa ¥ 7IMHA BOJH 3aBUCHUT OT
CKOPOCTH BeTpa, IPOJOIKUTETBHOCTH
€ro JIeNCTBUs, OT «Pa3roHa BOJIH», T. €.
paccTOsIHUS OT MOAIBETPEHHOTO Oepera B
HaTpaBJieHUH BeTpa [0 TOUYKHU Habirozie-

HUsA, KOHUTrypanun 6eperoBoit uepTol,
ryGuHBI MOps 1 pesibeda Ha. Hanbosb-
IIMX pa3MepoB BOJIHBI MOTYT I0CTUYb
TOJILKO B TOM CJIy4yae, ecJIi pasMepbl
BOJIHOTO GacceifHa I0CTATOYHO BEJIMKH.
Ho Ha MeNKOBOJibe BOJIHBI ObICTpEe BbI-
pacTaioT 0 MaKCUMaJIbHBIX Pa3MepoB,
4eM B INIyGOKOBOJHbBIX PalOHAX, O/THAKO
U OGbICTpee 3aTyXaloT MOCJIe MpeKpalie-
HUA BeTpa. HanpuMep, Ha MeJIKOBOJHOM
A30BCcKOM MOpe Iipu cKopocTtu Betpa 20
M/C BOJIHBI JOCTUTAI0T MaKCUMaJbHbIX
pa3MepoB IIpUMepHO B TeyeHMe yaca. Ha
GOJIBIIOM OTKPBITOM MPOCTPAHCTBE CJia-
ObIii BeTep, AYIOLINiT ATUTEIbHOE BPEMS,
MOJKeT BbI3BaTh BOJIHEHUE GoJiee 3HAUM-
TeJIbHOe, YeM CUJIbHBIM KpaTKOBPeMeH-
HBI BeTep Ha 3aKPbITOM BOJlOEME.
BeTpoBoe BoJHeHUe BO3HUKAeT MOJ
BO3/leliCTBMEM NOCTOSIHHO U3MEeHSAI0-
HUXCS [0 CJIe U HaTIPaBJIeHUIO Typoy-
JIEHTHBIX BO3/IyIIHBIX IOTOKOB, @ TaKXe
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IPOIIeCCOB, Pa3BUBAIOIIUXCS B TOJIIE
BOJIbI — TeYeHUH, paHee CIOKUBIINXCS
BOJIHOBBIX CHCTeM U T.1. B pesynbraTe
BO3HUKAET HeyHopsiJodYeHHOe BOJIHEHIIe,
P KOTOPOM abCOJIFOTHO HeJIb3s 3apa-
Hee BBIYUCIIUTH TapaMeTphl OTeTbHOM
BOJIHBI, ¥ ONMCATh BOJHEHNE BO3MOXKHO
JIMIIL Ha OCHOBE CTaTHCTUYECKUX 3a-
KOHOMEPHOCTe#, KOTOpbIe YUCIEHHO
BBIPaXXAIOTCS 3aBUCMOCTAMYU MEXIY
3JIeMeHTaMU BOJIH ¥ OTIPe/eNITIOIUMU
ux GpakTopamu. B HEKOTOPBIX CiIydasax
BETPOBBIE BOJIHBI IBIKYTCS TPYIIIAMH,
«ITaKeTaMu»>, HO JIaXKe 3TO He II03BOJISIeT
TpeZicKa3aTh pa3Mephbl MOAXOSIINX BOJIH
Y OTIpe/IeNIUTh, KaKOW U3 BaJIOB TOT Ca-
MBI/ POKOBOH «/I€BATBII»...

ToBopst 06 ompe/ieieHNH ITapaMeTPOB
BOJIHBI, HEOOXOJUMO OTMETHUTh TPY/-
HOCTb BU3yaJIbHOH OLIeHKU ee BbICOTBHI.
I[Tpu HabII0IEHUH C MAJIOTO CyZAHA, CO-
racHo HacraBieHuIo ruipoMeTeocTaH-
LUSIM ¥ [I0CTaM, HabJTIOIaTesT0 PeKOMEH-
ZyeTcsi paCIoNIOKUTHCS IO BOSMOXKHOCTH
Ha TaKoH BbICOTe, C KOTOPOI, HAXOASACh
B JIOXOMHE MeX/Ty BOJHAMHU, OH BUIUT
rpeGHY Ha OZHOM JIMHKUY C TOPU3OHTOM. B
ITOM CJIydae BbICOTA BOJIHBI OyzieT paBHa
BBICOTE IJIa3a HaOJIroaTesist Ha BOLOM.
Takum o6pasom, 6osiee-MeHee TOYHO
orpesiesisieTcsl BOJHEHHe, COM3MePUMOe
C BBICOTOM MaJIOro Cy/iHa, T.e. 10 4—5 M.
[TapameTphl 60Jiee CUTLHOTO BOJTHEHUST
0OBIYHO 3aBBIIMIAIOTCS, YTO BIIOJIHE I10-
HATHO ¥ OOBSICHSIETCS He TOJNLKO TeM,
9TO y CTpaxa ria3a Besuku. [lonpobyiite
OIpeZIeIUTh BBICOTY XOJIMA, CTOSI y €T0
[OJHOXbSI — YeM GOJIbIIe ero BhICOTA,
TeM GoJibiie HyzeT ommubKa. A eciiu Xoum
pacTeT 1 HaZIBUraeTcs Ha Bace...

CeroiHst HOBbIe BO3MOXXHOCTH HEIo-
CPe/ICTBEHHOTO U3MepeHHs peasbHOH
BBICOTHI BOJIH ITOATaJKHUBAIOT UCCIIE0-
BaTesiell K MPeZIOoI0KeHHIO, YTO BOJTHBI
JKCTPEMaTbHO BBICOKHE ISl JAHHOU
AKBAaTOPUH BO3HUKAIOT Yallle, 4eM CYH-
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TaJIOCh paHbllie, HO U peaybHas Cpes-
H#AA BBICOTA IITOPMOBBIX BOJIH IIPU 3TOM
HEeCKOJIbKO MeHbIlle BBIYMCJIeHHON. B
ATrnanTrKe eToM Haubojiee BeposTHA
BBICOTA BOJIHBI 3—5 M, 3UMOH — 5—-8 M.
IIITopMOBBIE BOJIHBI, pa3BUBAIOLINECS B
I0KHBIX IIUPOTAX PY CeBEPO-3arafHbIX
BeTpax, MOTYT UMeTh JUIMHY 70 150 M u
BBICOTY 7—8 M. [I0 HelaBHero BpeMeHu1
CYMTAJIOCh, YTO BOJIHBI BhICOTOM 30 1
6osiee u guuHON 400 M BO3MOXHBI, HO
He 6oJee ofHOM B 10 THIC. €T, OJHAKO
MHCTPyMeHTaJIbHble N3MepeHus GpuKcu-
PYIOT Takue BOJHbI B MUPOBOM OKeaHe
3HaYuTeNbHO Yale. Haubosee 6aro-
HPUATHBIE YCJIOBUA /1 00pa30BaHUA
OI'POMHBIX BeTPOBBIX BOJIH CO3/1al0TCA B
cybaHTapKTUYeCKUX BOZIAX, HA3bIBAEMbIX
FOxHBIM OKeaHOM — TaM, r7ie MupoBoi
OKeaH OXBaThIBAaeT 3eMJTI0 KOJIbIIOM.

B 3aKpBITBIX MOPAX, 03epax U BO-
NOXPaHUINIIAX BOJIHBI, eCTeCTBEHHO,
yCTYNAOT 110 pa3MepaM OKeaHCKUM.
Ha6:roeHust I0Ka3bIBAKOT, YTO IS OT-
KpbITOH YacT OHeXCKOro o3epa, Halpu-
Mep, 0ObIYHBI BETPOBbIE BOJIHBI BEICOTOM
O0KoJIO 2.5 M. MakcuMaJibHasi BbICOTA
BOJIH, OTMe4eHHas IIPYU CKOPOCTH BeTpa
12-13 m/c, B OKTsI6pe 1 HOsIOpe 1964 T.
nocrurana 4.3—4.7 M. Haubosee cuiib-
HOe BOJIHEHUe Pa3BUBAeTCs OCEHbIO, B
MepuoJ TOPMOBBIX BETPOB.

IIpu BbIXOJe BOJIHBI HA MEJTKOBO-
Jibe HauMHAEeT Pa3BUBATHCs OOpYyIIEHIe
BOJIHBI. MakcuMaibHasi BbICOTa BOJH
Ha MeJIKOBOJIbe He MOKeT ObITh 60JIbIIe
0.8 r1yOUHBI MOPS, HO 3aTO OHU OT/INYA-
10TCs1 GoMbIIelt KpyTH3HOU. KpyTi3Ha —
3TO OTHOIIEHHe JJIMHbI BOJIHBI K €€ BbI-
COTe, T. €. METPOBasA BOJIHA ANMHOM 20 M
nMeeT KpyTu3Hy 1/20, uny, B IPOLeHTax,
(1/20)x 100% = 5%. He3aBucHUMO OT BbI-
COTBI BOJIHBI — GyzieT jivi oHa 0.5 uiiut 5 M
— MaKCHMaJbHO BO3MOXXHasl KPyTU3HA
paBHa 1/7, unu 14%, (MakcuMyM Ha-
KJIOHa 70 12°); HO Ha my601<0171 BOJle U

TIPU OTCYTCTBUY TEYEHHUIA BOJHBI C TAKOU
KPYTH3HOM HUKOT/[a He BeTpedaroTest. Tu-
[UYHast KPyTHU3HA MOPCKUX BOJIH COCTaB-
nget 0,07-0,1%.

OTMmedaeTcst 3aBICUMOCTb XapakTepa
BOJIHEHHUSI OT COJIEHOCTH BOJIbL, @ TOUHEE,
ee IJIOTHOCTH. BeTpoBOe BOMHeH e jierde
BO3HMKaeT B IIPECHOBO/HBIX BOZOEMAX,
4eM Ha PaBHBIX MM M0 ILIOIIA/Id MOPCKUX
AKBATOPUSIX, HATIPKIMeED, B MOPCKHUX 3411~
Bax wiu GyxTax. /IBa GpakTopa — mpecHas
BOJIa U BJIMSIHUE MaJIbIX ITyOUH — CO3-
TAI0T Ha TOBEPXHOCTH 03ePa Xa0THUIeCKOe
HarpOMOK/IEHIE KPYThIX BOJIH, U3HYPSIIO-
1tee uHOrzAa 6osee, YeM BBI3BAHHBIN Be-
TPOM TaKO¥ e CHJIBI IITOPM Ha MOpe.

Korza ckopocTh BeTpa HauMHAeT
CHUAThCs, UM BOJIHA BBIXOUT W3
paiioHa, rzie IyeT CHJIbHBIN BeTep, Be-
TPOBOE BOJIHEHHUE TEPEXOJUT B 3bI0b
— BOJIHEHHE, PACIPOCTPAHSIOINIEeCs 1Mo
WHEPIUK B Bujie CBOOOIHBIX BOJIH, JIU-
IIEHHBIX OCTPBIX IpeGHel U UMenuX
6oJiee mpaBUIbHYIO GpOPMY U GOJIBIIYO
IUIHY, YeM BeTPOBbIe BOJHBI. BOJHBI
3101 GEryT JIMHHBIMU Tapasiesb-
HbIMU psiiamu. HampasneHue u BbICOTA
BOJIH 3bI0M B IIyGOKOBOZIHBIX paiioHax
MOJKeT COXPaHSAThCS MOCIIe NCUe3HOBe-
HUsE NOOY/MBINErO ee BeTpa I0BOJIBHO
105ro. BosHBI, KOTOpbIE Pa30THA IITOPM
B I0XKHO} ATIaHTHKe, MHOT/IA TPOXO/IST
THICSYY MUJIb, TIEPECEKAIOT KBATOP U
B BHZIe 3bI0M [JOCTUTAIOT eBPOMENCKUX
Geperos. 3bI6b MOXKET IPOU3BOIUTH
0OMaHYMBOE BIleYaTIeHUe [IaBHOCTH
U CIIOKOMCTBUS, HO HA CAMOM /IeJie 3TU
BOJIHBI HECYT OTPOMHY0 SHEpruo, 06-
HapyXMBaIUIyCs NpuboeM U HaKa-
TOM Ha MeJIKOBozibe. OGBIUHO MpH Be-
TPOBOM BOJIHEHUHU CPeJIHSsA CKOPOCTh
BOJIH MeHblIle CPe/iHeit CKOPOCTH BeTpa,
HO CKOPOCTb 3610 YaCTO CYI[eCTBEHHO
IPeBBIIIAeT CKOPOCTb MECTHOT'O BETPA.
3b10b Ha BOJIOXPAHMJIMILAX 1 03€PaX HC-
4e3aet GICTPO.
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BoJiHeHue, pacpoCTpaHsIroeecst pu
TIOJTHOM TIITHJIE, HA3BIBAETCS MEPTBOMA 3bI-
6b10. YacTo MepTBast 36I0b ObIBAET MPH-
3HAKOM HAJIBUTAIOIIETOCs ITOPMA U
TIPOXOJISAIIIEr0 CTOPOHOM CUITBHOTO BETPA.

BonHbI-y6uiiubi

3 mapra 2010 r. HOBOCTHBIE KaHaJIbI CO00-
IVJTH O TIPOUCIIIECTBUY C KPYU3HBIM JIaki-
HepoM «Louis Majesty» (aymHo# 207 M 1
Bonousmelnesnem 6osee 40 000 1), ciy-
YUBIIIEMCS BO BPeMsi IITOpMa BOJIM3H 110-
Gepexbst Vicanuu, B JINOHCKOM 3ajIiBe
CpeausemHoro mops. OT yzapa orpom-
HOU BOJIHBI IOCTPAZIajii HOCOBBIe 001ie-
CTBeHHbIe MOMeIeHUs Ha TIATOU many6e
¥ JTIOZIY, KOTOPBIe B HUX HAXOJIWIHCD. [IBa
Jesi0BeKa MorubIi.

Beposarhee Bcero, «Ero BennuyecTBo
JIromoBuk» («Louis Majesty») cTonkHysCA
C TaK Ha3bIBaeMOH aHOMaJIbHOM BOJHOM.
O BO3HUMKHOBEHUU TAKUX BOJIH, B He-
CKOJIBKO Pa3 MPeBOCXO/ISIIHX 110 BBICOTE
BCe OCTaJIbHbIE BOJIHBI B JAHHOM PaiioHe
IIpY JJAHHBIX YCIOBUSX, COOBIIANN MO-
peruiaBaTesy BO Bce BpeMeHa. Mopsku
Pa3HBIX CTPAH HA/IeJISJIN 3TO SIBJIEHHUe
Ha3BaHMSAMHU, He TOJIBKO [lepeiaBaBIINMU
BII€4aTJIEHUs OT BCTPEYIM, HO U OTPaXKaB-
IIMMHY ero OTACHBINA U HelpeJcKasye-
MbIH xapakTep: «freak-wave> — BoJHa-
IpUAYPOK, BOJIHA-NIPUUYYyJa, <«rogue
wave» — BOJIHAa-pa30OWHUK (QHII.);
«onde scelerate» — BoJIHA-3JI07€MKa,
«galejade» — nypHas myTtka (¢$ppaHi.);
«BOJIHA-yOuiila» — BO BCEX SI3bIKAX.
MopsiK¥ TapyCHUKOB, OTUOABIINX FOXK-
Hble OKOHe4YHOCTU AQpuku 1 FOKHOH
Amepuku — Mbic UronbHbIH, MbIC Jlo-

IGC composites &
marine equipment

WWW.IGCO.RU

6poit Hagex st 1 Mbic [opH — ¢ yxKacom
pacckasbiBaiy 06 OTPOMHBIX, BbILIE MAuT,
BOJIHAX. VX Ha3BaIM «KeUMpOoIepaMus
(OT aHTTIUICKUX CJIOB «Cape» — MBIC U
«roller» — Ba, T. e. Basibl y MbIca). Keii-
[IpOJIIepbl BO3HUKAIOT He TOJIBKO B 3TUX
BOJIaX, HO U B paiioHax HrulodayHieHn-
CKOii 6aHKY, y BepMy/CKHX OCTPOBOB, Ha
OKpanHaxX HOPBEXCKOTO Ienbda n faxe
B CpennzeMHOM MOpe, O 4eM CBU/IeTellb-
CTByeT npoucuiectsue ¢ «Louis Majesty».
Ho 3T0 Ha3BaHMe CynepBOIHbI HAIOMU-
HaeT, YTO UMEHHO Y I0XHbIX OKOHEYHO-
CTell MaTepUKOB, B 30He CaMbIX CBUPEIIbIX
IITOPMOB U BETPOB, BCTPeUH C Hell Hau-
GoJiee BEPOSITHBIL.

YT0 0TNMYaeT aHOMAIbHYIO BOJIHY
OT JIPyTUX BOJIH? BOJHBI-YOUIALIBI YacTO
OIIpeiesIAI0TCA KaK BOJIHBI, BbICOTA KO-
TOpBIX G0JIee YeM B /IBa pa3a MpeBbIIIaeT
3HaYMMYIO BBICOTY BOJIHEHUS (3HA4YM-
Masi BBICOTa — CPeJHSAS BBICOTA OHOU
TPeTH CaMbIX BBICOKHX BOJH, CM. pUC. 1).
B coob1meHussx 06 aHOMaJIbHbIX BOJIHAX
0OBIYHO OTMEYaeTcs TaK)Ke NX HeoObId-
Has KPyTH3HA — HaZIBUTAIOIAsCs CTeHa
BOJIbI IIOKPBITA [IEHOW U 06PyLINBaeTCA
BZIOJIb BCETO CKJIOHA. Hy)XHO OTMETUTD,
YTO HapsA/ly C HeOOBIYHO BHICOKMMHU BOJI-
HaMM BCTPeYarTCsA U BOJHBI C OYeHb
ra1y60KOM MO/OMBOM, BOJHBI — BIa-
AVHBI, <SIMBI B MOpe», OIIaCHOCTb KO-
TOPBIX BO3pacTaeT U3-3a TPYAHOCTHU UX
CBOEBPEMEHHOT0 0OHapy»xeHus. A code-
TaHKe KPyTOro CKJIOHA BOJIHBI U Iy60-
KO¥ JIO)KOMHBI [Ieper] Hell ¥ IPeBpaliaioT
ee B BOJIHy-yOuiiLy. PasnuyatoT pacceu-
BaIOIYecsl U HepacceuBarolyecs aHo-
MaJbHbIe BOJHBL. Ilepros XU3HY TexX U
APYTUX, K CYaCThIO, He-
HPOJOJDKUTENIEH, HO He-
paccerBaroIKecs Cyle-
CTBYIOT IOJIbIIIe X MOTYT
npojieaTh M0 MOPIO
ZOBOJIBHO JIOJITUH Iy Th
— 710 10 muiib. Paccen-
BAIOIIKeCs e, MOABIA-
s1Ch OYKBaJIbHO M3 HUOT-

FlonnscpnpHbIE€ CMObI, re/ibKoyTbl,
TORKOYTbl, CTEKJIOMAaTbl, POBMHI
npousBogcrea “SCOTT BADER” (AHrnusa)

Kyzia, 06PYIIMBAIOTCS U
HCYe3aI0T.
AHOManbHO 60Jb-
1IMe BOJIHBI He CIIelyeT
myTaTh C MyHAMU: 1y-
HaMM BO3HUKAIOT B pe-
3yJbTaTe MOABOJHBIX

Mpoaykuua ceptuchbuyunporaHa “Lloyd’s Register”

MOCKBA: (495) 926-60-06
CAHKT-TNETEPBYPI: (812) 438-56-30
HOBOCUBUPCK: (383) 334-02-33
CAMAPA: (846) 997-72-06

info@igco.ru
igc-spb@inbox.ru
ngk-nsk@hotmail.ru
ngk-samara@mail.ru

celicCMHUYeCKUX SBJIe-
HUH, U BBICOTA UX CTa-

HOBUTCA 3Ha‘-IHT(ﬂIbHOI>1 JINIIb B6JII/ISI/I
Gepera, Torzia KaK BOJIHbI-YOUHIIBI MOTYT
BO3HUKAaTh COBEPIIEHHO HEOXHU/JaHHO,
MPAKTUYeCKY Ha JIF0OOM yJacTKe MOps,
He TOJIbKO BO BpeMs IITOPMA, HO U TIPH
OTHOCHTEJILHO C1a0ObIX BETpax v HeOOJIb-
oM BOJIHeHUH. LlyHaMK cTaHOBUTCA
OIaCHOH TOJIbKO KOT7Ia OHa BBIXOZMT Ha
OpUOPEXHYI0 OTMeNb U 0OPYIIMBAETCs
Ha Geper, pa3pyiuast GeperoBbie COOpy-
KeHWUs U yTPOXKasi HaXOAAIMMCS OJIM3KO
K o6epexbio cyaM. A BolHa-youiia
MOJKeT BHE3aIHO U HellpeZicKa3yeMo BO3-
BBICUThCS HaJl Yepeioi «00bIYHBIX» BOJIH
TIOCpe/IV OKeaHa Y HAHeCTH TIOBPeKIeHNST
CyIepTaHKepy WK OTPOMHOMY JIaiiHepy.
@DpoHT LIyHaMU MOKET PacTAHYTbCA B
OKeaHe Ha ThICSYM KUJIOMETPOB, U BOJTHA,
BbI3BaHHAsI CHJIbHBIM ITOJI3€MHBIM TOJTY-
KOM, MOXeT OOOTHYTb 3eMHOH IIap.
®opma Xe aHOMaJIbHOU BOJIHBI MOXKET
IpUBIMKATHCSA K MUPaMUIaIbHOM, OHa
KOPOTKOMEPHO/IHAS U He CIIOCOOHA BbI-
3BaTh 3aTOIIEHMs Ha Gepery.

Cy1ecTBOBaHKe aHOMAIbHO GOJIBIINX
BOJIH /IO HeJIaBHETO BPeMEeHH TO/IBeprajiv
COMHEHUSM, T0/I03peBasi OYeBU/IeB
B M3JIMIIHEH BIeYaTIUuTeIbHOCTHU. ITo
pacyeTaM OKeaHOJIOTOB M MaTeMaTUKOB
T0JIy4aJIoCh, BO-IIEPBBIX, YTO TAKUX BbI-
COKMX BOJIH He IOJDKHO OBITH BOOOIIE, a
BO-BTOPBIX, YTO €CJIU OHU 1 MOT'YT BO3HU-
KaTb, TO HUKAK He Yalie o4Horo pasa s 10
ThICSY J1eT. ONHAKO Pa3BUTHE UHCTPYMeH-
TaJIbHBIX METOZIOB U3MEPeHUH, TT0sIBIIe-
HIe B OKeaHe CTAlHOHAPHBIX TIaTHOpM,
060pyIOBaHHBIX CPEACTBAMU PErucTpa-
I[UY BBICOTHI BOJIH, ¥, HAKOHEII, Tp1Me-
HEeHWUe CITyTHUKOB, CIIOCOOHBIX H3MEPSITh
BBICOTY BOJIH C TOYHOCTbIO /10 CAHTHMe-
TPOB Ha GOJIBINNX AKBATOPHUSX, TPUBEJIH
K OZTHO3HAYHBIM BbIBOZIAM. 32 TPU HeJeu
HaburozieHuit o mpoekty «MaxWave»
cnytHukamu ERS-1 u ERS-2 B ATnan-
THKe 3aperucTPUPOBaHbI Gojiee ecsTKa
BOJH 710 30 M BBICOTOM Cpeat COCeHUX
10-meTpoBbIX. OKa3bIBaeTCsA, O4EHb Ya-
cro rae-HuOyab B MupoBOM OKeate 06-
pasyetcst XOTs1 ObI OIHA TaKast BOJIHA, U
BOJIHBI TaKKe, B L[€JIOM, OOBIYHEI.

Kax jxe 3ap0XIaloTcsl 3T I'MTaHThI?
Jlo HelaBHero BpeMeHu CYUTaNIOCh, YTO
OHM 06pa3yoTCs B pe3ysibTaTe BIOJIHE
MOHATHBIX JIMHENHBIX [IPOLIeCcCoB, NIPU
KOTOPBIX MaJible BOJIHBI 00beMHSI0TCS
B OZIHY OOJIBIIYO, YCUITMBAIOIIYIOCS B Pe-
3yJIbTaTe B3aMMOJIEHCTBUSA CUIIbHBIX Be-
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TPOB 1 MOII[HOTO BCTPEYHOTO TeYeHHUS.
TakoBbI yCJIOBUA HA «CTBIKe» ATIIaH-
THUYeCKOro U MTHAMICKOrO OKeaHOB — Y
mbica [Jo6poit Hamexabl. 3mech BCTpe-
TUBLIKECA BOJHBI HAYXHAIOT POMO3-
IWUTBHCA OJHA Ha AAPYTYIO, UX BBICOTBI
CKJIa/IbIBAIOTCA, TOPOX/asi FpOMas-
Hble BaJibl-KeunpoJsepsl. BeicoTa
BOJIHBI BO3pAcCTaeT, KOI/la OHa Ha4u-
HaeT «4yBCTBOBATH IHO», BBIXOAA HA
MaJible OTHOCUTEJIbHO ee JIIMHBI [Ty~
OUHBIL. BO3HMKHOBEHMIO aHOMAJIbHOM
BOJIHBI TAKKe CIIOCOOCTBYIOT BeTep,
AYIOIIMII B Of[HOM HarpasyieHnu 60-
neel2 4 nozpsiz, CyIleCcTBOBaHUE 00-
JIACTH TIOHMKEHHOTO JIaBJIeHNs U CO-
BIIaJIeHHe CKOPOCTel MepeMeleHus
BOJIH 1 00JIaCTH IIOHKEHHOTO J1aB-
JIeHWS U, TIOBTOPUMCS, IBM)KeHUe BOJIH
NPOTUB CUJIBHOTO TeYeHHSI.

Takum 06pa3oM, MbI pacriojiaraem He-
KOTOPBIMU 3MIMPUYECKUMU JJAHHBIMU O
BO3MOXHOCTY BO3HMKHOBEHMSI aHOMaJIb-
HBIX BOJH. OJJHAKO CJlefiyeT NPU3HATh,
YTO NPUPOJiAa BOSHUKHOBEHNS 3TUX BOJH
u3ydeHa He fioctato4Ho. OHU MOTYT 3a-
POXKIATHCS ¥ IPU OTHOCKUTEJIBHO C1aboM
BOJIHEHNHU, U HpI/I OTCYTCTBI/II/I Te4YeHUusd,
B pailoHax ¢ Mo06biMu rnybuHamu. Ce-
TOZIHSA UCCIIeNIOBATeH TIPeJIIOoNararoT, 4YTo
9TO SIBJIEHUE CBSI3aHO C 0COOEHHOCTSIMU
IVHAMMUKY CaMUX MOPCKHUX BOJH U UX
TpaHcOpMaIM NPH PacCIPOCTPAHEHUH
B OKeaHe. [Ipy 3TOM IPOUCXOAUT 0OMeH
SHepryeil Mex/ly BOJIHAMMU B YCIIOBHUSAX He-
JIMHENHOTO B3aUMOIeCTBYSA, UTO IIPUBO-
ZIAT K POCTY aMILIUTYZbI BOJIHbI — rOPaszio
GosIbIIEMY, YeM IPU OOBIYHOM JIMHEHHOM
CJIOKEHUH BBICOT BOJIH.

[l nnaBamIUX B POCCUNCKUX BO-
7lax, flake B OMBIBAIOIIUX ee MOpSX,
BOJIHBI BBICOTO# B JIECATKY METPOB, Oe3-
YCJIOBHO, 3K30THKa. TeM He MeHee Ha-
MIOMHIO, YTO, HallpuMep, MaKCUMaJlbHas
M3MepeHHas BbICOTA BOJHBI B YepHOM
Mope, 3adpUKCUPOBAHHAS HAa OKeaHOTpa-
duueckoit maardpopme B Kanusenn —
11.2 M, a TeopeTHYeCKY BO3MOXHA BOJIHA
BbICOTOH Gosiee 20 M. BooOiue ke, Kak
numiet okeaHosor JI.Ipetinep, cienyer
«MOMHHTD, YTO 3aKOHBI 0OPa30BaHUs
BOJIH eINHBI /1151 TIOOBIX BBICOT U IEPHO-
10B. [ToaTOMy KaltuTaH MaJleHbKO XTI
WJIU KaTepa, IyTelleCTBYIOIWIA pajy yI0-
BOJILCTBUS1 B IPUOPEKHBIX HJIU BHYTPEH-
HUX BOJAX, JOJKEH ObITh TaK e FOTOB K
HeOXU/JaHHOMY, KaK KaluTaH TOHOYHON
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OKeaHCKOI IXTBI B OTKPBITOM MOpe UK
KanuTaH JialiHepa Bo BpeMs IITopMas. 1
JUISL IXTCMeHa WJIH IIKKIepa HeOoIbIon
MOTOJIOZIKM 5-MeTpOBasi BOJIHA TaM, I'7le

paHee HaubOJIbIIIAsE BHICOTA U3 BUIEHHBIX
1M BOJIH Obly1a 2.5-3 M — HECOMHEHHO,
TOXKe «BOJIHA-yOUHIa».

LlyHamn
KatacTpodudeckuie mociencTBus oaBO-
IHBIX 3eMJIETPSICEeHHH, TIPOU3OMIe/IINX B
HOCJIe/{HUE TOfIbl, 0COOEHHO CITyYHBIIU-
ecs1 B Yuiu B 2010 1. v B IHAWIICKOM OKe-
aHe B iekabpe 2004 r., IpeBpaTUII BOIHY
ILIyHaMU U3 ZIeTCKOH CTpALIMIIKY, KAKOBOH
oHa Obl1a g O0JIbIIeN YacTy YesioBe-
JeCTBa, B peanbHyIo yrpo3y. «Bricokas
BOJIHA, BXO/ISIIIAs B TaBaHb» — TaK Ilepe-
BOZIUTCS C AMOHCKOTO CJIOBO «IyHAMU»
— B 99% csiy4aeB OPOXJaeTca pe3KuM
BEPTHKATbHBIM CMelleHNeM y4acTKa
TIHA B MECTaX TEKTOHUYECKUX PA3JIOMOB.
MakcumasibHas aMIUTITY/Ia BOJTH I[yHAMHY
BO3HUKAET, eCJIM OYar 3eMJIeTPsICEHUS
PAacMoJIOKeH OTHOCUTENLHO HEryOoKo
07T IHOM MOPSI MJIM OKeaHa, U IlyHaMH He
ObIBAET, eCJIM STHUIEHTP 3eMJIeTPSICEHHUS
HaxonuTcs ry6ske 80 KM o 3aeMHOM
TBEPABIO MOPCKOTO JTHA. BepoATHOCTD U
SHEPTUs BOJIHBI 3aBUCUT TAKXKE OT CUJIBI
3EMJIETPpACEeHUs, T. €. er0 MarHuTyAhbl,
IPOTSHKEHHOCTH OYara 3eMJIeTPSICeHUs
U [7yOUHBI OKeaHa MK MOPSI B paiioHe
3eMyieTpsiCeHuss — 4eM Oosblie r1yorHa
OKeaHa, TeM BhIIle CKOPOCTh BOJIH, KOTO-
pas NpUMEPHO MPONOPLUOHAIBHA KBa-
APaTHOMY KOPHIO U3 3HAYEHUSI [IyO1HBIL.
26 nexkabps 2004 r. B61u3u cesep-
HOI OKOHeYHOCTH ocTpoBa CymaTpa, Ha
ry6uHe 0KoJ0 30 KM, CIIy9HIIOCh CAMOe
KpYIHOe B “cTopuy VIHAKICKOTO OKeaHa
MOZIBOZIHOE 3eMJIeTpsiceHre. MarHuryna
[epBOTo TOJYKA, 3 KOTOPBIM IIOCIIEN0-

BaJIo ellle HeCKOJIbKO IeCSATKOB I1OCTe-
IIeHHO 3aTyXalolUX y/lapoB, paBHAJIACH
9 6amnam mo mkaje Puxrtepa. Peskoe,
II0YTH MIHOBEHHOe, CMellleHre OKeaH-
CKOH IUTHI, Bcero Ha 6—-10 M 1o
BepTUKaIu U Ha npoTsikeHnu 1300
KM [0 TOPH30HTaIH B0k T06epe-
Xbs ocTpoBa Cymarpa NpuBeso K
06pa30BaHMIO BOJHBI, yKe depe3 15
MUHYT 3aTOIMBIIE} ceBepHYIO OKO-
HEeYHOCTb OCTPOBA U B Te4eHUe CyTOK
0060THYyBILel 3eMHO}! 111ap, TPUYNHIB
OrpOMHbBIE pa3pylleHust u yous Tpu
COTHH ThICSY YeJIOBeK Ha 3aTOIUIeH-
HbIX Geperax.

CeiicMiyeckasi BOJiHa BO30yxia-
eTCsl OZIHOBPeMEeHHBIM CMellleHreM
BCEH TOJIIIH BOZIBI OT JTHA IO TIOBEPX-
HOCTH. DTO OTJINYAET ee OT IOBEPXHOCT-
HBIX BOJIH — HallpuMep, BeTPOBO BOJIHBI
— M 00BACHSET HEKOTOPbIE XapaKTepHble
ocobennoctu rynamu. OHa obianaer
OTPOMHO¥ SHeprueil U B OTKPBITOM OKe-
aHe, B NIyGOKOBOZIHBIX paiioHax, pacipo-
CTpaHsAeTCA CO CKOPOCTbIO PeaKTUBHOIO
camozera — 70 900 kM/4. OTU BOJHBI
UMeIOT 04eHb OOJIBIIYIO JTIMHY: PacCTOA-
HYle MeXy IByMsI BepIIMHaMU OCTUTaeT
100-150 kM. [Tepros TaKMX BOJIH COCTaB-
nAeT oT 2 10 40 MUHYT. A BOT BBICOTA Y
HHMX B OTKPBITOM OKeaHe He6oJbIiaf,
BCero HeCKOJIbKO MeTPOB, [ja U TO PEZKO.
Vi3MepeHHast CIIyTHUKOM BBICOTA BOJIHBI
B MHzuiickoM okeaHe B 2004 . He TpeBbI-
masa 80 cm. IIpu npubimxeHun K Gepery
yMeHbILIAeTCs Kak CKOPOCTb ABMKEHUS
BOJIHBI, TaK U ee AnuHa. Harpumep, npu
IIy6MHAX OKOJIO 1 KM CKOPOCTh BOJIHBI
cocrasinser 350-360 km/4, npy r1y6HHE
50 m — menee 100 xM/4. Ho ofHOBpe-
MEHHO pacTeT ee BbIcoTa. Ta xe 80-caH-
THMETPOBas B OTKPLITOM OKeaHe [TyHaMU
2004 r. B HeKOTOPBIX MeCTaX HaKaTUIaCh
Ha Geper 30-MeTpOBO¥i BOJHOM.

Llynamu 06J1a1a10T OTPOMHOU paspy-
MUTebHON cuiIoi. IIITopMOBbIe BOJHEI
PaBHOI BBICOTBI B TPUOPEKHOI mOsIOCe
IPOU3BOAAT KyAa MeHblle pa3pylie-
HUI, He)XeNu LiyHaMu. J[esio B TOM, YTO
IITOPMOBBIE BOJIHBI UMEIOT CYIeCTBEHHO
MeHbIIYIO AJIMHY U CKOPOCTb 110 CPaB-
HEHUIO C [[yHaM#; KpoMe TOro, OHU Ha-
HOCST 110 Gepery pa3po3HeHHbIe yaphl,
KQXZABIN U3 KOTOPBIX IIPUXOAUTCA HA
MajleHbKHi y4aCcTOK GeperoBoil IMHUM.
LlyHamu e moaxoaut K Gepery GppoH-
TOM IIPOTS)KEHHOCTBIO B I€CATKU KUJIO-



[IPAKTUKA

MeTpoB u 6oJiee, B pesysbTaTe Ha Geper
cpasy 06pyIIMBAIOTCSA OTPOMHBIE MacChl
Boabl. KpoMe TOro, B OT/IMYKeE OT BETPO-
BOI BOJIHBI, IIyHAMH Y9aCTO TOAXOIUT K
Gepery B Bu/ie OYeHb JUIMHHOM, C KPYThIM,
neOpMUPOBAHHBIM ¥ OGPYIIEHHBIM Tie-
PeIHMM CKJIOHOM BOJIHBL. A HAKaT TAKOU
BOJIHBI MOXKET OBbITh 3Ha4YNTENILHO Gojiee
CHJILHBIM, Y4eM y 60J1ee KOPOTKO# BETPO-
BOU BOJIHBI C CAMMETPUYHBIM IIpOdu-
JsieM. Y1, HaKoHell, KOT7Ia TOTOKH Iy6oKO
TIPOHHUKIIEN Ha CYINy BOIbI HAYNHAIOT
CKaThIBATHCS B MOPE, YBIIEKasi MOIIHBIM
TeYeHreM Bce ¥ BCeX, IpUOpexHas mo-
JI0ca TOJyYaeT OT IyHaMH MOCTeNHUH,
3aBepIIAOIINN yaap.

B HEKOTOPBIX CJTy4YasiX HACTYILIEHHIO
CeMCMUYEeCKOMN BOJIHBI NIPEAIIECTBYeT

HeOOBIYHBIN OTTOK BOJBI, KOTZIa MOpe
orcrymaer ot Gepera, oGHaxast IHO. B
CeliCMOOMAaCHBIX PallOHAX 3TO JJOJKHO
BOCIIPUHUMATBCS KaK CUTHAJ TPEBOTH,
10 KOTOPOMY 3/JpaBOMBICTIALINN Yeso-
BeK I0JDKeH IOHATb, YTO ero JjajibHelmasn
’KU3Hb Oy/IeT 3aBUCETH TOJIKO OT CKOPO-
CTH ero IepesiBIKeH st B Ty0b CyIIIH.
CpaBHUBas LlyHaMU C BETPOBOU BOJI-
HOI{, OTMETHM, YTO BCTPeda B OTKPLITOM
MOpe ¢ [IyHaMH Jjaxke [l MaJIoro CyAHa
MOXET TPOITHU MPOCTO He3aMevYeHHOMH, B
TO BpeMs KaK KpyTas U BbICOKasi LITOp-
MOBas BOJIHA [IpeJiCTaBIsieT /ijisl Hero pe-
aJbHYI0 onacHoCTh. Ho B mpubpexHoit
T10JI0Ce I10 CTelleH! OIIACHOCTH Ha IlepBoe
MECTO BBIXOZAT BOJIHBI LIyHAMU.
ITpumepHo 80% cunbHeHUX 3eM-

KAMEJIEK AJ1A AX

[poJomKeHue.

Meukn Ha TBepAOM TONNNBE
B 4eM nmpenmyIecTBO TBEePOTOITMBHOM
neuku? Heuemy omaThCsi, 3a6MBaTHCS,
He HY)XHO HUKaK{X JOMOJHUTETbHBIX
TOIUTMBHBIX IIJIAHTOB, QUIBTPOB, apMa-
TYpbL. DTO cCaMble HaJIeXKHbIE U ZI0JITOBEY-
HbI€ OTONUTENH. VIX ITaBHBIN HEJOCTATOK
— TOILINBO, KOTOPOe OBICTPO Cropaer u
3aHMMaAeT CJIMIIKOM MHOI'O MecTa. YToJb
WJIH IPOBA HY’KHO 3ariacarh Y I7ie-To Xpa-
HUTDb. OHO JAOJDXKHO 6bITb O4YeHb CyXI/IM,
9TOOBI TOPEI0 C MUHUMYMOM [IbIMa 1
CaXXH, 4TO YaCTO CJIOKHO 06eCIeYnTh.
Hy>XHO IIOCTOAAHHO CJIEAUTH 33 TEM,
4TOOKI B TOINKE OBIJIO TOIJIMBO, ABTOMA-
TUYECKU OHO TyJa He nocrynaet. JIpiM u
KOIIOTh M3 ILIMOXO/Ia [TAYKAIOT 3JIEMEHTEI
nanybbl. A yX 4ero CTOST BO3HS C yza-
JIeHEeM 30J1b ¥ CBSI3aHHAA C 3THM T'PA3b!
Ho 3aro ¢ Tako¥ e4Koi MOKHO HCIIbI-
TaTh HU C YeM HeCPaBHUMBbIe OLIYIeHUS.
[To3TOMY TBEPJOTOILIMBHbBIE KAMEIbKH
HO-IIPeXHEMY II0JIb3YeTCs YBaKeHUEM
y ceBepOoaMepUKAHCKUX U KaHA/[CKUX
KPyH3€epOB-3HTY3UaCTOB, KOTOPBIM Hpa-
BUTCS MyTelleCTBOBATh C TAKOMW MeYKOMN
Y BO3UTHCS C HEM — JOOBIBATh TOIIMBO

Havano cm. B npeblayLLem HOMepe.

1 yOUpaTh 3011y, TIPK 3TOM OIIyIIas Bce
HpeJIeCTH KU3HHU y TOTPeCKUBAIOLIEro
oyara C )XUBbBIM IIJTAMEHEM, IPUATHBIM
CYXUM TEIUIOM 1 0COObIM apOMAaTOM B
casioHe. Tenoo0T/a4a TBEPOTOIUIMBHOM
TIeYKH YAUBUTENIBHO BBICOKA, 0COOEHHO
€CJIM B KauecTBe TOILIMBA UCIIONb3YIOTCH
crieljasbHble GPUKETHI IPEBECHOTO YIS
WJIK U3 TIPECCOBAHHBIX OIMUJIOK. Ecau B
TOIIKY MOXXHO OMECTUTD TIOJI/II0KHHBI
OPUKETOB, TO JKap NOZeP)KUBAETCA BCIO
HOYb — XOJIOJHBIM YTPOM 3TO BCerza
[IeHUTCA. DKCITyaTallMOHHbIE PACXO/IbI
y TaKOW MeYKY caMble HU3KHE 10 CPaB-
HEHUIO C arperatamy, paboTaoKUMHU Ha
ZPYTUX BUJIAX TOPIOYEr0: MOXKHO UCTIONb-
30BaTh APOBA, IPEBECHBIH YIOJIb, KAMEH-
HBI yroJib, KOKC, TOPDSAHbIE OPUKETHI,
IpeccoBaHHbIe ONMMJIKY, a 10 Geperam
JIETKO HAWTH JJOCTATOYHOE KOJIMYECTBO
OecrIaTHOro TOIJIMBA — TOZATCA Jlaxe
COCHOBBIE U eJIOBble MUIIKK (TIOMCKH
BaJIeXXHUKA BJIOJIb Oepera — OTJIMYHOE
pasBiieyeHue).

TBepzoTONIMBHAA MeYKa B 3UMHee
BpeMsA paboTaer Jydine, YeM [eYKH Ha
APYrUX BUJAX TOIUIMBA. YeM HIKe TeM-

JIeTPSICEHMiT B MUpe IPOUCXOAAT B Hac-
cenHe Tuxoro okeaHa. He ynuBurenbHO
II09TOMY, YTO UMeHHO TuxoOKeaHCKoe
nobepexbe 3a MocuefHee ThICSYeneTie
HI0pa’)kaJIoCh LIyHaMH OKOJIO ThICSYH Pas.
Ho ucropueii 3abUKCHPOBAHEI CTy4an
BO3HUKHOBEHUS BbI3BAHHbBIX 3eMJIeTps-
CeHUsIMU OTPOMHBIX BOJIH U B IpYTUX
OKeaHax 1 MOpsX. B 365 r. H.5. B Anek-
cauapu (Erurer) BojHbI tory6um 5000
yesnoBek, B IV B. ceficMuieckre BOJIHBI
OOpYIIUINCH Ha HECKOJIbKO OCTPOBOB B
Cpenu3zeMHOM MOpe, a JIOAIKHU 3a06pOCHIn
Ha KPBIIIH JOMOB IIOPTOBBIX TOPOZIOB.
ITo cBemeHnAM pa3InyHbIX UCTOUYHUKOB,
3a nocaennue 2000 et B YepHOM MOpe
OTMeueHo 26 ciy4aeB IiyHaMmu. HeozHo-
KpaTHO HabJII0IaNCh BbI3BAHHBIE MOP-

b I Bnagumup ManspeHko

meparypa, TeM GOoJIblile TeMIIepaTypHOe
pacciioeHue B caJioHe: y [ojia 06pasyercs
3aCTOWHAs 30Ha XOJIOHOTO BO3AYXa, a
TEIUIBIA BO3AYX «IPHUJIMIAET» K IOZIBO-
JIOKY 1 YXOZIUIT HAPY’KY Yepe3 NPUOTKPbI-
ThHII JTIOK, MJUTIOMUHATOD MU aTyOHbIHA
BeHTHJIATOP. TO eCTh, TOJIOBA — B TeILTIe,
HOTU — B X0JIO7ie, B pOpIHIKE — JIeTHUK.
OG6nazast CUIBHOM TATOH, TBEPAOTOIIUB-
Hasl [leYKa YMeHbIIIaeT TaKoe PacCIoeHxe,
OCKOJIbKY paboTaeT, KaKk TPIOMHBIN
BEHTUJIATOP: TSAHET BO3JYX U3 TPIOMA U
BBIOpAChIBaeT ero B A6IMOXO. Bo3ayx
B CaJIOHE CBeXW 1 4ucThId. Temso cy-
X0e, TIoMelleHre GBICTPO MPOrpeBaeTcs
U TIPOCYIIMBAETCS.

OpHaKo, ecjid KTO-TO 3aX0YeT yCTa-
HOBUTH TaKyIo [leyb Ha CBOEH JIOZIKe, OH
TOJDKEH 3HAThb, YTO MOHTAX JIOJDKEH OT-
BeyaTh ONpe/esieHHbIM TPeOOBaHMIM.
[t MakcuManbHOTo addekTa 1 cobio-
JleHUsT Mep MOXapHO# 6e30macHOCTU
BOKPYT TBepPZAOTOIJIMBHOM [T€YKU U JIbI-
MOXO07Ia IOJDKHO OBbITh 06ecIiedeHo COO0T-
BETCTBYIOIIee BO3IYIIHOE IIPOCTPAHCTBO.

ITpesx/ie BCETO HYKHO OIPeNeNTUTbCs
C HeCKOJIbKMMHU BAXXHBIMHU BOIIPO-
camu. CKOJIBKO CBOGO/IHOTO POCTPaH-
CTBa MMeEETCs Ha JIOAKe /JIS YCTAHOBKU
neyku? B kakom MecTe many6bl MIn
KpbIlK pyOKHU 6yeT pacrnosiokeH Bbl-
X071 IbIMOX071a? MOXHO Jii 00eCevunuThb
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