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IIpakTnyeckoe 3ansrue 1
I'mapomerteoposiornyeckue GakTopsbl, BJAMSIONIAE HA X0 MOPCKOH 100bIYM

Heab " cojiepKaHue: O3HakoMJ/ieHue c ONACHBIMH
THAPOMETEOPOJIOTHYECKUMH (PpaKTOpaMHM.
Opranusannonnasi popma 3aHATHSA: co0ecel0OBaHME.

1. OnacHble ruapOMeTEOpPOJIOTHYEcKHe (paKTOPBI

Ha xon paGot B TO MM MHON Mepe BIUSIIOT: MOPCKHUE BOJIHBI, KOJieOaHUE
YPOBHSI MOPS, MOPCKHE TEUYEHHUsI, BETEp, TYMaHbl, 3aMep3aHue BOJbI, OUEPTaHUE U
CTpoeHue OeperoB, cocTaB U (HU3MKO-MEXaHMUYECKHUE CBOMCTBA TOPHBIX IMOPO/I.
Mopckue BOJIHBI OKa3bIBalOT caMoe OO0JbIlOe BIMSHUE U3 BCEX MEPEUMCICHHBIX
BbIle (pakTOpoB. BOTHBI MOTYT BBI3bIBaTh IIMKIMUYECKOE MEpeMenieHHe (Kauky)
coopyxenuid minaBydero tumna (I[IBY), ux cHoc B HampaBiieHUM JIBU>KEHUS BOJIH,
nepeMelieHne o0OpyNOBaHUST W HMHCTPYMEHTa M0 Tanybe  YCTaHOBKH,
orpeseneHHbIe BOHEeHNsA. Kauka oTpunatenbHO JEHCTBYET Ha (DU3HOIOTHIECKOe
COCTOSIHUE JOJIEH, KOTOpbIE paboTarT Ha OypOBOIi.
Mopckue BOJIHBI, yIapsasach 00 OCHOBY MOPCKOU CTallMOHAPHOW MIATPOPMBI, MOTYT
ee TMOBpPeAWTh WM JaXe CO BPEMEHEM  IMOJHOCTBIO  pa3pyIIUTh.
Mopckoe BOJTHEHHUE BBI3BIBAETCS TJIABHBIM 00pa3oM JICMCTBUEM BETpa Ha BOJIHYIO
IOBEPXHOCTh, B PE3YyJIbTaTe YEro OOpPa30BBIBAIOTCS TAK HA3bIBAEMbIE BETPOBbBIE
BoJIHBI. Kpome TOro, cymiecTByrOT KpaTKOBPEMEHHBIE BOJHEHHUS, KOTOpPbIE
BO3HMKAIOT TMPU JABMKEHUU KopalOiseil. BoyHbBI, KOTOpbIe MpU 3TOM BO3HHUKAIOT,
Ha3bIBAIOT KopabenbHbIMU. OHU Tak K€, KaK U BETPOBBIC BOJHBI, OKA3bIBAIOT
BIIUSIHUE HA OYPOBYIO YCTaHOBKY.

Ha xaxnmol crauvonapHou tuatrdopme, a ocobenno Ha I[IBY B
AKBATOPUATLHBIX YCIOBUSX, JOJDKHBI OBITh pa3paboTaHHBIE C YYETOM MECTHBIX
YCIOBUM TMPOHW3BOJACTBEHHbIE HWHCTPYKIIMA TIO TEXHHUKE OE30MacHOCTH U
MPOTUBOMOXKAPHON TEXHUKHA O€30MaCHOCTH AJIA KKIOW MPOPEecCHH W KaXKIO0TO
BUJa pabOT, KOTOPbIE MEPHUOINIECKH HEOOXOIMMO BBITIOJHATh U MEPEYTBEPHKIATh.
be3onacHocTh paboOThl M MOXapHYIO 0€30MaCHOCTh MOXKHO OOECHEUUTh JIUIIb C
MOMOIIIBIO psAJia KomIuiekca mep. Juisg 1o06sun HehTH HEOOXOIUMO UCTOIB30BaATh
TOJIbKO TOJHOCTBIO NpUTOAHOE oOopymoBaHue. OcCHaLIEHHE U 3JIEKTPUYECKOE
OCBEILIEHUE JODKHBI OTBEUaTh HOpMaM IpaBuil Oe3onacHocTd. Bee o6opynoBanue
JIOJDKHO OBITh pPa3MEIIeHO Ha MOPCKOW CTallMOHApHOM Tuiatopme Tak, 4ToObI
ObIJIO cO3MaHO ymoOHOoe U 0Oe30MacHoe €ro OOCHyXKMBAaHUE€ U PEMOHT.
ObopynoBaHue, KOTOPOE MOXKET OKa3aThCs IMOJ HANpPSXKEHUEM 3JIEKTPUUYECKOTO
TOKa, JOJDKHO OBITh HAAEXKHO 3amuineHo. [locie OKOHYaHWs MOHTHUPOBAHUS
MOPCKOM CTallMOHAPHOM TIaTPOPMBI Bce 000pYI0BAHKE AOKHO OBITH TPOBEPEHO
¥ UcnpoOoBaHO Oe3 Harpy3ku. Bce y3mbl MOpCKOW cTallmOHApHOW TIaThOpMBI U
JIpyroro o0Opyi0oBaHUs, KOTOpble OyAyT paboTaTh MO JaBJICHUEM, HEOOXOIUMO
OTIPECOBAThH JaBJICHUEM, KOTOPOE MPEBBIIIACT B 1,5 pa3 MakCUMaIbHOE 0XKHUIaEMOE
naBieHne B mporiecce 00brau. CKBaXHWHBI  JIOJDKHBI  OBITH  OCHAIIEHBI
NPUCTIOCOOCHUSIMHA, YCTPOHUCTBAMHU W MPUOOpPAMH, KOTOPHIE MOBBIIIAIOT

3



0€30IMacHOCTh M TEXHUYECKUI YPOBCHb HX JBKCIUIyaTallMU, a TAKXKE CPCACTBaAMU
MMOXKapOTyIICHUSA  COTJIACHO ,Z[CﬁCTBYIOHH’IM HOpMAaTuBaM COOTBCTCTBYHOIINUX
BCIOMCTB U OPTraHOB IIOKapHOI'0 HAaA30pa.

2.Mopckue BOJHBI, 0Ka3bIBAKINNE BJIUSIHAE HA IKCILIYATAIUI0 MOPCKHUX
COOPYKEHUH

Koraa nepeOpackiBaHrE BOJIH MPOXOAUT HA HEKOTOPOM PACCTOSIHUM OT Oepera
HaJI [TOJIOCOM MEeJY WK MOJIBOAHBIX pu(dOB, 00pa3oBbIBaETCs MITOPM. JIBUTAsICh HAJT
MOJIOCOM MEJIEH, BOJIHA YCIEBAET CTaTh KPYTOM M aCUMMETPUYECKOW BIAlU OT
Oepera. Bepxyika rpeGHsi BOJIHBI Ieperudaercs BIepea U HAYMHAET PacChinaThbCs
C XapaKTEpHBIM LIYMOM. B Takux cilydasix rOBOpST, 4TO BOJHA ycwimBaercs. C
BO3MYILIEHHBIM TPEOHEM BOJIHA MOXKET «0eXaTb» HECKOJBKO JECSITKOB METpPOB,
IIOKA IITOPM HE MCYE3HET. YBEIMYEHHUE BBICOTHI M KPYTHU3HBI BOJH HAa MEJIAX
BBI3BIBAECT pacKauuMBaHWE IuUlaBy4ded OypoBoM ycTaHOBKM. Ha cranmoHapHBIX
m1aTpopMax Hy»KHO MPeyCcMaTpUBaTh 3alIUTHBIE AIIEMEHTBI CBA€YHBIX OIOP OT UX
IIOCTEIIEHHOTO pa3pylLIeHUsI BOJIHAMU. BbICOKHE MOPCKHE BOJHBI MOTYT BIMATH Ha
100611y HeTH W raza orpuuareiabHo. MHorna naxe mpuxXoguTcs OCTaHABIUBATH
n00bIuy, MOKa He npoiaeT mTopM. Ho 3To ObIBaeT B peakux ciydasx. B ocHoBHOM
no0bIua BEIETCS KPYIJIOCYTOUHO € COOJIFOJIEHUEM BCEX MEp NMPEAOCTOPOKHOCTH.
[ITopMOBBIE BOJIHBI, KOTOPBIE 3apOXKAAIOTCS HA OOJIBIION TTyOMHE HEJANEKO OT
OeperoB, UMEIOT JOCTATOYHO KPYTOM Mpoduib. ITO yBEIMUEHUE UX KPYTU3HBI Ha
MEJIM BBIPAXKEHO HE TaK SBHO, KaK Ha Oosbiioi riyoune. [IpuHsATO cumTaTh, 4TO
YCJIOBUS pa0OThI OJMHAKOBO TPYAHBIE KaK Ha OOJIBIIION TITyOMHE, TaK U Ha MEJIH.

3.2/1eMeHThI BETPOBBIX BOJIH

DNeMEHThI BETPOBBIX BOJIH — UX BBICOTA, JUIMHA U MIEPUOJT — 3aBUCST OT CHIIbI
BETpa, JUIMHBI €r0 IMyTH HaJl MOpEM, IIIyOWHBI MOPS U BPEMEHHU JIEWCTBUS BETpa
OJIHOTO HAINpaBJICHUA HA BOJHYIO MOBEPXHOCTb. CraOblii BeTep, KOTOPBIA IyeT
JUINTEIIbHOE BpEMS, TaK W CWJIbHBIM BETEp MOTYT BBI3BATH OOJIBIIKE BOJHBI.
[TockonbKy axke MOCTOSHHBIN BETEP AYET NOPBIBUCTO, TO pa3Mep CO3AaBAEMbIX UM
BOJIH pa3Hblid. OTHOBPEMEHHO B MOpE 00pPa30BBIBAIOTCS OOJIBIIINE U MaJIbi€ BOJIHBI.
Ecin Berep cnabeer WM mpeKpamiaeTcs, TO BOJHBI HCYE3al0T HE cpasy, a
nocrerneHHo. CHayvasa racatcsi MeHbIINE, IOTOM OOJIbIINUE, a caMble OOJIBIIINE MOTYT
3aTyXaTb MEIJIEHHO W CYLIECTBOBaTh €II€ JOJIr0 MOCIe 3aTUXAaHHUS BETpA.
BonHbl MpoXoAaAT O4YeHb OONbIIME pAcCTOSHUS M MOTYT HaOJIOAaThcs B
OTJAJICHHBIX OT MECTa MX 3apOoXkIeHHus pailoHax. Mopckue BOJIHBI Ha OOJBIIMX
ri1yOMHaX UMEIOT OTHOCUTEIBHO HE3HAUUTENIbHYIO BBICOTY, HO OOJIBIIYIO AJTUHY U
dbopmy, Omu3Kyr0 K cuHycowaaibHOM. OAHAKO MO Mepe BBHIXOJAa Ha MEJb,
NPUOJIM3UTENIBHO U3 TIyOUH, PABHBIX MOJIOBUHE JITTMHBI BOJIHBI, CKOPOCTh U JIJTUHA
BOJIH YMEHBIIAETCS, a UX KPYTH3HA U BBICOTA HAUYMHAIOT yBeaumuuBaThcs. Korma



BBICOTA BOJIH CTAHOBUTCS PaBHOM ¥4 TiIyOWMHBI, OHM paspymraroTcs. Mx rpeOHuU
nepedpachIBalOTCs, C IIIYMOM pa30uBasch, 00pa3oBbIBatoOT Oenyro neHny. Ha Gepere
9TO sIBJICHWE Ha3bIiBaeTcsi mpuboem. Ha momorom Oepere mpuOoii mpeacTaBiiseT
co00if psim BOJH, (DPOHT KOTOPHIX MOUTH IMApAJICIBbHBIN K Oepery, KOTOpHIH
HaOeraer Ha Oeper W pa3OuBaeTcs. DTa Pa3HOBUIHOCTh MPHOOS HA3bBIBACTCS
HakaTtoMm. Ecim Geper KpyToii, TO BOJHBI MpU yaape o Oeper pa30ouBaroTCs cpasy.
VY aap mpuoOpeTaeT 04eHb OOJIBIINYIO CUITYy M COMPOBOXKAACTCS BCIJICCKOM BOJIH Ha
3HAYNUTEIHLHYIO BHICOTY.

[TomuMo oOpa3oBaHus BOJH, KOTOpbIE OYIyT OTPHIATEILHO BJIHMATHL Ha
n00BITY, CHUIBHBIN BETEP TAaK)KE OTPUIIATEILHO BIMSET M HA TIEPCOHAT IIAT(HOPMBI,
MIPUBOJISl K BEICOKOMY TpaBMaTH3MYy.

4. BbicoTa BOJIHBI

OnacHOCTh, KOTOPYHO OKa3bIBatOT BOJIHBI HA [IBY, 3aBHCHT B OCHOBHOM OT MX
BBICOTHL. BbICOTa BOJHBI — paccTOSHUE MO BEPTUKAIM OT BBICOKOW 10 Hauboiiee
HU3KOW TOYKH BOJIHOBOTO Ipo¢uis. J{JimHa BOJHBI — FTOPU30HTAIBHOE PACCTOSIHUE
MEXIy IBYMsI IIOCIEAO0BATEIbHO pa3MELIEHHbIMU HanOoJiee HU3KUMU TOYKAaMHU B
HAIpaBJICHUU PACIPOCTPAHECHUS BOJHBI WIM MEXKIY JBYMS TpeOHSIMHU JABYX
NIOCJIEOBATENBHBIX BOJH. CKOPOCTH BOJIHBI YACIEHHO PAaBHA PACCTOSHUIO, KOTOPOE
npoberaeTr rpe0eHb 3a €JMHUILY BPEMEHHU B HAIIPABJIIEHUU PACIIPOCTPAHEHUS BOJIHBI.
[lepron BONHBI paBHAETCS MPOMEXYTKY BPEMEHH MEXKAY IMPOXOKICHHEM YEPE3
OJIHY U Ty K€ TOUYKY MPOCTPAHCTBA JABYX COIpPEAENIbHBIX I'peOHel BoiH. KpyTusHa
BOJIHBI — HAKJIOH BOJIHOBOTO MpOQuiisl B JaHHOW TOYKE K TOpU30HTY. 3MeHeHue
AJIIEMEHTOB BOJIH 0TOOpaxaeTcs Ha xapakrepe kauku [IBY . Hanpumep, Ha TIMHHBIX,
MOJIOTUX BOJIHAX COOPYKEHHUS IUIABYYETO THUMNA OLIYIIAKOT IUIABHBIE HEYACTHIC
KAauKl, a Ha KOPOTKUX M KPYTHIX BOJHAX KOJEOAHHS YCTAHOBKH MPHUOOPETAIOT
XapakTep 4YacTbIX pe3KUX TONYKOB. Bo BTOpoM ciyuyae ycioBusi padOThI
3HAYUTENIbHO OoJiee TsKenble, YeM B NEpBOM. BO BpeMsi TOIYKOB IEPCOHATY
HEO0OXOAMMO JEPKaThCA 3a MOPYYHHU MU ABM>KeHUH 110 [1BY.

5. Mopckue TeueHus

Ilepen pa3paboTKONW MOPCKOTO MECTOPOXKICHHS HYKHO YYUTHIBATH
HaIlpaBJIEHUE, CKOPOCTh U TEMIIEPATYPY MOPCKUX TE€UYEHUIN. JTO CBSI3aHO C TEM, YTO
Mopckue TeueHus: n3HammBaioT [IBY u ocHoBaHue cranMoHapHOW MIaTGopMbl B
HaIpaBJICHUN TEUYEHHs, KOTOPOE BbI3bIBAET MOBBIIICHHbIE TPEOOBAHUS K SIKOPHOMN
CHUCTEME, YACPKUBAIOIIEN COOPYKEHHUE TUIABYUYETO TUIIA HAJl CKBAXKMHOU. TedeHus
3aTPYAHSAIOT MEPEMENIEHNE YCTAHOBKM C TOYKM Ha TOYKY M IEPEIBHKEHUE Ha
maBcpeacTBax. Kpome Toro, oHu coaecTBYIOT M3ru0y KOJOHHBI TPYO, KOTOpPbIE
NepeKphIBaIOT CTOJIO BOAbL. C yBEIMYEHHEM IUAMETPa U AJIUHBI KOJIOHHBI BIUSHUE
Ha Hee TeUeHUM Bo3pacTaeT. [1o MporucxokAeHNIO TeUeHUSI MOTYT OBbITh BETPOBBIMH,
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MPUJINBHO-OTJIMBHBIMU,  CTOKOBBIMHM, IUIOTHOCTHBIMHM, CrOHHO-HAarOHHBIMH,
OaporpagueHTHBIMH, KOMIIEHCAIIMOHHBIMHU.

BerpoBeie Teuenus. Berep, NpOHOCAIIMKCSA HaJl BOJHOM ITOBEPXHOCTHIO,
4yepe3 TPEHHE M TOJNYKH BOAbl MPUBOAWT B IMOCTYNATEIbHOE JBH)KCHHUE €€
MOBEPXHOCTHBIN TIIACT, KOTOPBIN TSHET 32 COOOM IMJIACTHI, JISKAIUE HIKE, KaX bl
13 KOTOPBIX JABHIJKETCS MEIJIEHHEE OT IUIAacTa, JieKallero Bbime. Ha HexkoTopou
riyOrHE BETPOBOE TEUCHHE MOJTHOCTHIO TIOTAIIAETCS TPEHHUEM.

6. IlpuauBbl

Ecnu nelicTBre BOJHEHHUs HENOCTOSIHHOE, PAHO MJIM MO3JIHO OHO 3aTHXAaeT,
TO NPUJIIMBBI U OTJIMBBI HOCAT HENPEPBIBHBIN XapaKkTep U UX BIMSHUE OLIYIIACTCS
Ha Xoay pabotr moctosiHHO. [IpuTokm BbeI3bIBatoT mnepemenieHue I[IBY B
BEPTUKAJIBHOM IJIOCKOCTH, YTO SIBJISIETCS BECOMBIM IPEMATCTBHEM NpPH JT0OBIYE.
[IpunMBHO-OTIMBHBIE SBJIEHHUS MOTYT MPATAaTh B ce0€ OMAaCHOCTb JJIsl IJIaBYy4YHX
YCTAaHOBOK. /€0 B TOM, YTO YCTaHOBKA MOKET NEPEKUHYTHCS HA KPYTOM JHE WIIN
MIOBPEAUTh KOpITyC Ha BaidyHax. Kpome TOro, mpuTOKM CO3HAIOT TPYIHOCTH IS
COECIMHEHNS COOpYKEHUSA IJIABYYETO THIIA Cc oeperom.
[IpuIMBHO-OTIMBHEIE SIBJICHUS BBI3BAHBI TSATOTEHUSAM, KOTOPOE BBI3BIBAET MOABEM
YPOBHS BOJBl B OKE€aHE, WIM TAK Ha3bIBAEMYI0 IIPUIMBHYIO BOJIHY. BO Bpems
IIPUTOKA YPOBEHb MOPsS IIOCTOSHHO YBEJIIMYMBACTCA, a IIOCIE JAOCTHKCHUSA
HAWBBICUIEH TOUYKW HAYMHAET Naaarh. HauBpICcIIas Touka ypoBHS 3a BpeMsl OJJHOTO
nepuoaa KosjeOaHuM Ha3bIBAE€TCs MOJHOW BOJOHM, a HauOosiee HMU3Kas — MaJou
BOJIOM.

Pa3zHble ycnoBHs pacrnpocTpaHEHHs TPWIMBHBIX BOJH, OOYCJIOBIIEHHBIE
CMEHHBIMU TJTyOMHaMH U pelbeoM [HA, a Takke KOHUrypauuend OeperoBoid
JIMHWAW, TO-Pa3HOMY BJMSIOT Ha BPEMS HACTYIUICHHS ITOJHOTO MPUTOKA M €ro
BBICOTY. B CBSI3M C NpEmATCTBHUAMHU B PACIPOCTPAHEHWH BOJH ITOJIHBIM IPUTOK
omnasJpIBacT K MOMEHTY KyiapMuHauuu Jlynsl B manHom nyskre. [Ipu mepexone
NPUWIMBHOW BOJIHBI HA MaJibl€ TUIyOMHBI U PaCpOCTPaHEHUs B IIyOMHY aKBaTOpUH,
KOTOPBIE CYKMBAKOTCS, — BBICOTA €€ YBEJIUYMBAETCS 0 HECKOJIBKUX METpPOB. B
3aMKHYTBIX MOPSIX, KOTOpbIE TJIIyOOKO HAaxoAsTCs B MaTepUKe, TaKuX, Kak
bantuiickoe, YepHoe M mpoume, NMPUTOKU IMPAKTUYECKH HE 3aMeTHble. Bbicora
IPUTOKOB B OTKPHITOM MOpE 1 OKeaHe HeOoublas u coctaniser a0 1 r. Ilo BpemMenun
IIPUIMBHOIO MEPUO/IA BBIACISAIOT CIEAYIOIIUE BUIBI IIPUTOKOB:

- TOJIyCyTOYHBIE, TO €CTh Ha MPOTSHKEHUU MeCSYHOro BpemeHu (24 4. 50 MuH.)

HAOJI0JAI0TCS Yepe3 MPOMEKYTKH BPEMEHH JIBa IPUTOKA U JIBA OTJIUBA;

- CyTOYHbIE — Ha MPOTSHKEHUU MECSIUHOTO BpEMEHHU HaOJII0AaeTcs OJWH MPUTOK U

OJIVH OTJIUB;

- CMEIIaHHBI HAa MPOTSHKEHUH HECKOJIBKHX CYTOK NPUTOK NIPOTEKAET KaK

[IOJyCYTOYHBIM, TaK M CYTOYHBIM, IIOTOM CHOBAa MOJYCYTOYHBIA U T.I.
OTH IPUTOKHU B CBOKO OUEPENb PA3IEIAIOT HA HEMPABUJIbHBIE MTOTYCYTOYHBIE U

HEMPAaBUWIbHBIE CYTOYHBIE B 3aBHCUMOCTH OT TOTO, K KaKOMYy THIy NPUTOKA —

CYTOYHOTI'O WIIN MIOJIyCYTOYHOTO OHH PUOINKAIOTCS.
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C yBenmnueHueM HakiIoOHA JIyHBI TPUTOKH MPUOOPETAIOT XapaKTEp CYTOYHBIX C
OIHOW TIOJIJHOM M OJHOM MAJIOM BOJOM HA MPOTSIKEHUHM MECSYHOIO BPEMEHH.

Kpome 0CHOBHBIX THUIIOB MPUTOKOB, CYIIIECTBYET HECKOJIBKO IPYTUX, KOTOPHIE
CPaBHUTEJIBHO PEIKO BCTpeUaroTcs B pupojae. CBeieHusa O BpEMEHHU HACTYIUICHUSA
W BBICOTHI MOJIHBIX M MaJbIX BOJ| B NMPHJIMBHBIX IyHKTaX Jep)KaTcs B TaOJUIIax
MPUTOKOB. DTUMHU TaOJUIIAMU HEOOXOJIUMO IOCTOSSHHO PYKOBOJCTBOBATHCS IMPHU
OypeHHH OypOBBIX CKBO)XMH Ha aKBATOPUAX M MpHU JOOBIYM C IUIABYYETrO
COOpYKEHHUA. 3Hasi BpeMsl HACTYIUICHUS MPUTOKOB U OTJIMBOB, 4 TaKXE BBICOTY
KOJIeOaHMI YPOBHSI, MOKHO TIPEIOTBPATUTh aBAPHH, KOTOPHIC 3aBHUCST OT IUIaBYy4eH
OypOBOI YCTaHOBKH, KOTOpasi KPEMUTCS K MOPCKOMY JIHY, OOJBIIAM TIyOUHAM H
T.I., MPABWJIBHO BHIOpPATh JUIMHY SKOPHBIX KAHATOB, PACCUUTATh JIJIUHY OOCaTHOU
KOJIOHHBI. B HEKOTOPBIX Cllydasix 3J€MEHTHI PUTOKOB, IPUBEJICHHBIC B Ta0IUIIAX,
HE COBMAMAOT C (aKTHUeCKUMHU. Yamie BCEro A3TO OOBSICHACTCS BIMSHUEM
TUJIPOMETEOPOJIOTUUECKUX YCIOBUH, KOTOPBIC MNPH MPEABIAYIIMX pacyeTax He
MOT'YT OBITh yUTeHHBIMH. Camble OOJIBIIME PACXOXKJICHHS BO3MOXKHBIC TaM, TJIC
HaOJII0/IA0TCS PE3KHe N3MEHEHHS aTMOC(HEpPHOM JaBKH.

[IpuauBBI M OTIUBHI SBJISIOTCS B 11€JI0M HETaTUBHBIM (DAKTOPOM IIPH JT00BIYE
c [IBY, HO UMEIOT U psif MOJIOKUTEIIBHBIX CTOPOH. Harpumep, OTJIIMB HCTIONIB3YIOT
I 0030pa W PEMOHTa IIOJIBOJHOM YacTH OypOBBIX YCTaHOBOK. Jljisi 3TOrO
YCTAHOBKY BO BpeMs MPHUTOKA OYKCHPYIOT HAa YYaCTOK C PAaBHBIM U ITOJTHOCTBIO
OTKPBITBIM TPHU OTJIMBE AHOM. BO3MOXHBIE WM ApPyrue BapUAHTHI UCITOJIb30BAHUS
MIPUTOKOB.

7. Kopa0eJsibHbBIE BOJIHBI

CreneHb BOJHEHUS MOPS BBIpaXKalOT B 0ajuiax corjacHo mikaie. bypoBbie
paboTHI MO TJIaBYYUM YCTaHOBKaM BenyT rnpu BoaHeHuu [I-111 6amna B 3aBucumoctu
OT O00mell THAPOMETEOPOJIOTMUECKOM OOCTAaHOBKHM, XapakTepa BOJIHEHUS,
KOHCTPYKIIMM OypoBOW yCTaHOBKM U oOpa3za Oypenus. Hecmorps Ha
KPAaTKOBPEMEHHBIN XapakTep KOpaOenbHBIX BOJH, OHHM MOTYT OKa3bIBaTh
HETaTUBHOE BIUSHUE HA X0 paboT Mo A00bIYe HeTH, a B HEKOTOPBIX CIIydasx Jaxe
MPEACTABIIAIOT OMACHOCTh JJIsi pabOTalOUIMX Ha IUIaBy4YeM COOpyKeHuu. Jleno B
TOM, YTO TIPU BETPOBOM BOJIHEHUH WICHBI pabouell Opuraapl MprCIocadInBarOTCs
K pUTMYy KoJIeOaHUHM IJIaBy4ero COOPY>KEHUS U TOCTOSIHHO TOTOBBI K HOBBIM
kosneOanusM. [Ipu OTCYTCTBUS BOJHEHH JIOAM HE TOTOBBI K KauKe, OTOMY MPHU
BHE3AITHOM pPACKAYMBAaHWW YCTAHOBKU KOpPAOECIbHBIMH BOJIHAMU BO3MOKHBI
HECYAaCTHbIE Clydad. 3/1€Cb HMMEIT MECTO TsDKEJble TpaBMbl OT yJaapa o
MeTaJlTn4eckoe 000pyAOBaHKE, KOTOpbIE PE3KO BO3pAacTalOT NMpU JACUCTBUM Ha
yCTaHOBKY BOJIHBI. KopaOenbHble BOIHBI MOTYT IPUBOJUTH K MOJIOMKaM HAaCOCHO-
KOMIIPECCOPHBIX ~ TpyO uepe3 pe3Kuid KpeH YCTAaHOBKM Ha  BOJIHE.

VYyeT kopabesbHbIX BOJIH OCOOEHHO BayKEH MpH paboTe B aKBATOPHUSX MOPTOB,
r7ie TIOCTOSTHHO CHYIOT OBICTPOXOJIHBIE KaTepa, U Ha CyJOXOJHBIX Tpacax. UToOsbI
NPEeIOTBPATUTh HECYACTHBIE CIy4yau C JIIOAbBMHU U TOJOMKAM OOOpYyIOBaHUS OT
KopaOelbHOM BOJIHBI, Ha IUIaByYeld YCTAHOBKE HEOOXOJIMMO B CBETIYIO MOPY
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BpEMEHa BBIBEIIMBATH CIELMAIBHBIA CHUTHAN, a MpU paboTe B TEMHYIO YacTh
BpPEMEHA 3aKUTaTh CUTHAJIbHBIE OTHU, KOTOPBIE TOBOPSIT CyJ1aM, KOTOPbIE TPOXOJIAT
MHUMO O TOM, YTO HaJl0 CHU3UTh CKOPOCTh. IIpu paboTe Ha 0OCOOEHHO 0’KUBJIEHHBIX
aKBaTOPUAX HY)XHO YCTaHOBUTb IIOCTOSIHHBIA HaA30p 3a CyJaMH, KOTOpbIE
OPOXOJSAT, U CBOEBPEMEHHO MpEeAynpekaaTb O HHUX YJICHOB OpuUraibl.

Ha Oypenue B npuOpexHOW 30HE BIMSIET TAKXKE U3MEHEHUE YPOBHS MODS,
KOTOPOE BBI3BIBAETCS MPUTOKAMM, CTOHAMU U HaroHamu BoJbl. CyIIECTBYET €elle
psa  KoneOaHUil, KOTOphIE HECHWJIBHO BIHUSIOT Ha J00BIUy. OTH KoJeOaHHS
BO3HUKAIOT BCJICJCTBUE NPUTOKA TOJOBBIX BOJ, H3MEHEHHS aTMOC(HEPHOTO
JTABJICHUS, BbIIIAPbIBAHKE, BBINIAJEHUE OCAJIKOB, NU3MEHEHUS IIJIOTHOCTH BOJBI U T.JI.
KonebGanue ypoBHSI MOpsi, KOTOPHIE BBI3BIBAIOTCS PA3HBIMH (PaKTOpaMHu, MOTYT
CYMMUPOBATbCSI UM, HA00OPOT, UCKIIIOYATh APYT ApPyTa.

8. Cronnl 1 HAaroHsI BOAbI

HeraTuBHOEe WX BIUSHUE MPOSBISAETCA B MEPBYIO OYEPEIb B BEPTUKAIBHBIX
NepeMeleHUsX IJIaByuyel OypoBOW YCTaHOBKH. XOTS 3TO BIMSHHME BBIPAXKEHO
MEHbIIIEH MEpOoil, YeM BJIUSHUE MPUTOKOB, BCE K€ CTOHBI U HATOHBI BOJBI MOTYT
BHECTHU HEKOTOPBIE OCIOKHEHUS B padOTy, 0COOEHHO IpHu OypeHuu Ha menu. Kpome
TOTO, Y4YeT JTHX KOJeOaHUN Ba)XHO M IOTOMY, YTO OHHM YMEHBIIAIOT WU
YBEIMYMBAIOT MPUIMBHO-OTIIMBHBIE KoyieOaHus. CroHHO-HAaroHHbIE KOJIEOAHUSA
YpOBHS Mopst PEIONPEACITITIOTCS BIIMSTHHEM Ha
MOBEPXHOCTh MOpPSI CTOWKOTO BETpa OMPENEICHHOTO HaMpaBiICHUs, KOTOPOE
00pa30BBIBAET BPEMEHHBI OTTOK BOABl M TPUTOK €€ B APYTUX MecTax. OTH
KOJIe0aHUsI YPOBHS HE HMEIOT TOW PETYISAPHOCTH M TMEPHUOJUYHOCTH, KOTOPYIO
UMEIOT MPUIMBHO-OTIMBHBIE Kojebanusa. OmHAKO B pslie MPUOPEKHBIX PAaHOHOB
HaO0JaeTCsl JOMUHUPOBAHUS HarOHOB B OJTHO BpeMsl TOfla, a CTOHOB B JpyToe€.
Bertpa, koTopbie Ayl0T U3 MOpS B CTOPOHY Oepera, oOpa30BbIBAIOT B MPUOPEKHBIX
paifoHax HaroH, a BeTpa, KOTOpble HayMHAIOTCS ¢ Oepera, oOpa3oBBIBAIOT CTOH.
BricoTa HaroHa miaM CroHa BOJbI 3aBUCUT OT CKOPOCTH, HAIpaBJICHUS, PA3TOHKU
BETpa, a Tak)Ke OT KOHUTypaluy 6eperoBoii TMHUM U pelibedpa Mopckoro nHa. Yem
OoJbllle CKOPOCTh M pa3roHKa BeTpa, TeM OoJibllas BbICOTAa CrOHAa M HaroHa.
YMeHbllleHHe TayOWHBI W IIMPUHBI BOJOEMAa YBEIWYMBAET BBICOTY CrOHA WIIU
Harona. Camas OombIasi BICOTa CrOHA WJIM HaroHa HaOJto/1aeTcs Ha MEJSX U B
BEPIIMHAX KPYIMHBIX y3KUX 3aIMBOB. OCHOBHBIMHU 33/la4aMH OPTaHU3AI[MH MOPCKOMH
JNOOBIYM  SIBJISICTCS BBITIOJIHEHUE IUJIAHOBBIX 337ad B YCTAHOBJICHHBIE CPOKH,
MOBBIIIEHUE MPOU3BOAUTEILHOCTU Tpyda M obecrieyeHue Oe30MacHOCTH padorT.
YcneniHoe BBITIONHEHUE TIAHOBBIX 3a/ad 3aBUCHUT B TIEPBYIO OYEpedb OT
MPAaBUJILHOM, YETKOW OpTraHM3aluy paboThl, OCHAIEHHE MOJIEBBIX MOIPA3ACIOB
HEOOXOJMMBIX TUIaBCPEACTBaMU, 000pYJAOBaHHEM W WHCTPYMEHTOM, a TaKXe OT
IPaBWJIBHOTO MOA0Opa KaJIpoB, MOJJAEpPKAHHUE TPYIOBOM M MPOU3BOJACTBEHHOU
JUCITUTITUHBI.



Bonpocs ajs codeceroBanus

Kakue onacubie rugpomereoposioruueckre ¢GakTopsl MpU pa3paboTke
MOPCKOT'0 MECTOPOKIECHUS BaM U3BECTHBI?

. UeM omacHbI MOPCKHE BOJIHBI [T CTAllMOHAPHBIX atdopm u [1BY?

Kak Biusitor MOpckue TeueHus: Ha 100bIuy HeTH U ra3a B Mope?



IIpakTH4eckoe 3ansiTHE 2
KoHcTpyknuu Mopckux cranmoHapHbIX miargopm (MCIID)

Heab u conepkanne: MOJYYUTh HEOOXOAMMbIE CBEEHUS 0 KOHCTPYKIIMU
MOPCKHX CTANMOHAPHBIX IIaT¢opm

OpranunzannoHHas popma 3aHATHA: co0eceJOBaHMeE.

1. Mopckue cooOpy:KeHust

Puc. 1 — Mopckas crannonapHast miatdopma
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Mopckue coopyxenust (puc. 1) BO MHOroM aHaJIOTMYHBI IPOEKTHPOBAHUIO
HA3€MHBbIX COOpYKE€HUH, HO HMMEIOT psJl OCOOEHHOCTEH, O/JHAa M3 KOTOPBIX
3aKJIIOYAETCs B TOM, YTO MOPCKHE COOPYKEHUS HM3rOTaBIMBAIOTCA Ha Cylle, a
YCTaHABIMBAIOTCA I JKCIUTyaTalluM B APYroM MecTe (MOpe, OKeaHe U T. X).
MoxHO Ha3BaTb OCHOBHBIE ATalbl Mpollecca NPU HPOEKTUPOBAHUU MOPCKOTO
T'HJIPOTEXHUUYECKOTO COOPYKEHHUSL:

- OIIpE/IeJIEHNE C HA3HAYEHUEM COOPYKEHHUS;
-YCIIOBUSI OKPY>KaIOIIEN Cpeibl U UX OIICHKA;
-XapaKTEPUCTHUKA MECTa YCTAHOBKHU COOPYKEHUS;

- IpeIbIIyIee MPOSKTUPOBAaHUE U BEIOOP 00pa3a yCTAaHOBKH COOPY>KEHUS HA MECTE
JKCIUTyaTalllH;

- OHOCHKa MAaTCpHAJIbHBIX 3aTpar, pr,Z[HOCTeI‘/JI, KOTOPBIC BO3HHKAIOT IIPH
HN3TrOTOBJICHHUHU N YCTAHOBKH COOPYIKCHUS,

- YCTAHOBJICHHC Pa3MCPOB HpHHfITOﬁ KOHCTPYKIIMU U €C ﬂeTaneﬁ;

- KOHCYHAas OLICHKA CITOCOOHOCTH 3aIlIPOCKTUPOBAHHOI'O COOPYIKCHUA BBIACPIKNBATDH
Harpy3kKy, KOTOpad BO3HHKACT B IIPOLCCCC TPAHCIIOPTHUPOBKH M YCTAHOBKH Ha
MCCTC SKCILTyaTalnuu.

[Ipu cTpoUTENHCTBE MOPCKUX CTAIIMOHAPHBIX MIATPOPM B KAUECTBE CTOSKOB
YCIEITHO  TPHUMEHSIOT  CTAaJIeKENIEe300€TOHHbIE  KOHCTPYKIMH,  KOTOpBIC
MPEJICTaBISIIOT CO00M KOMITJIEKCHBIC AJIEMEHTHI, COCTOSIIIHNE U3 O€TOHA, TPOKATHBIX
CTIbHBIX Tpoduiel U crepkHeBOW apmarypbl. Cranexene300eTOHHbIE
KOHCTPYKUMHU ObIBalOT pasHble. Oco00il pa3HOBUAHOCTBIO CTallekKesle300eToHa
SBJITIOTCSL TPYOOOETOHHBIE KOHCTPYKIIUU, KOTOPBIE COCTOSIT U3 CTaJbHBIX TPYO,
3allOJIHEHHBIX OeToHOM. CpeaM Jpyrux NPEeUMYIIECTB ATHX KOHCTPYKLUH
pelauM SBISETCS TO, YTO OETOHHOE SAPO HAXOAMTCS B OOBEMHOM
HANpsDKEHHOM TOKPBITHM, OJjlarojapsi 4yeMy 3HAUYMTEIbHO BO3PACTAET HECyIas
CIIOCOOHOCTH KOHCTPYKIIUH, @ BHYTPEHHSA MyCTOTa TPYOBI 3alIUIIEHa OT KOPPO3HUH.

2 Mopckue cTanimoHapHbIe MJIAT(HOPMBbI

Mopckue crandoHapHble IMIAaTGOPMBI — YHUKAJIbHbIE THAPOTEXHUYECKUE
COOPY>KEHUS, IpeIHa3HAYCHHbIE JJI1 YCTAHOBKU OYpOBOT0, HE(PTEPOMBICIIOBOTO U
BCIIOMOT'AaTeJIbHOTO ~ 000py/noOBaHMs, oOecneuuBaromero OypeHue OypOBBIX
CKB&)XHH, 100614y HE()TH U ra3a, UX MOATOTOBKY, a TAKKE 000PYI0BAHUE U CUCTEMY
JUTSL TIPOBEAEHUS IPYTUX paloOT, CBSI3aHHBIX C pa3pabOTKON MOPCKUX HE(DTAHBIX U
ra3oBbIX MECTOpPOXAeHUW (00OpyAoBaHME [UIsi 3aKaykd BOJBl B  IUIACT,
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KalMTaIbHOTO PEMOHTa OypOBBIX CKBa)KWH, CPEACTBA aBTOMATH3alMU MOPCKOTO
IpoMbIciia, 00OPYJOBaHME U CPEACTBA ABTOMATHU3aLMM U TPAHCIOPTUPOBKH
HeTH, cpelicTBa CBSI3U ¢ OeperoBbIiMU 0ObekTaMu) puc. 1.1 u ap.

Ectb 2 (hakTOpa pazpaboTKu MOPCKHX MECTOPOKICHHUM, KOTOPBIE ONIPEIEISIIOT
HampasjieHue paboT B 00JacTH  NPOEKTUPOBAHUS U CTPOMUTEIHCTBA
THJIPOTEXHUUYECKUX 00BEKTOB B Mope. IlepBbiii pakTop — 3T0 60bILIAs CTOUMOCTD
pabot. Bropoii ¢akTop 3TO OrpaHUYeHMs], KOTOpPbIE HAKJIAaIbIBAIOTCS YCIOBUAMHU
OKPYXKaIOIIEN CPEIBL.

Oty (pakTOpBl UrPArOT TJIABHYIO POJIb MPHU BHIOOpE PELICHHM, KOTJa BEAeTCs
npoekTupoBanue u KoHcTpyupoBanue MCII, BriOope oGopymoBaHHs, 00pa3oB
CTPOUTENBCTBA U OpraHu3aluu paboT B akBatopuu Mops. Takum obpazom, MCII
ABJIAFOTCS ~ WHJIWBHIYaJIbHBIMH  KOHCTPYKLMSAMH, HpPEIHA3HAYEHHBIMH IS
KOHKpPETHOro paiioHa pabot. Bece tunbl m koHcTpykumum MCII paznuyaror 1o
CJIIEIYIOIUM TPU3HAKaM: KPEIUIEHUE K MOPCKOMY JIHY, TUIIOM KOHCTPYKLHH, IO
MaTepuajam U ApyruMu npusHakamu. Ilo cnocoOy kpemyieHus: uX K MOPCKOMY JAHY
MCII ObiBaroT: cCBacuHble, TpPaBUTALMOHHBIE, T'PABUTAIIMOHHO-CBACUHBIE,
MasTHUKOBBIE M HATSKHBIC, a TAKXKE IUIABAIOIIETO THUIIA; N0 THUIY KOHCTPYKLMUU:
CKBO3HBIE, CIUIOIIHbIE W KOMOMHHpPOBAHHBIC; pa3iuyus B MaTepUayiax:
METaJUINYECKUE, KeJle300€TOHHBIE 17} KOMOMHHMPOBaHHBIE.

CKBO3HBIE KOHCTPYKIIMM M3TOTOBIISIIOTCS PEIIETYATBIMUA. DJIEMEHTHI PEIIETOK
3aHMMAOT OTHOCUTENBHO HEOOJIBIIYIO IUIOLIA[b, CPABHUTEIBHYIO C IUIOIIA/IbIO
rpaHel MPOCTPaHCTBEHHOU (PepMBI.

3 CiioiHbIe KOHCTPYKUMU (0€TOHHBbIE)

CmtoniHble KOHCTPYKUMM (OE€TOHHBIE) SIBISIOTCS HEMPOHUIIAEMBIMU TIO BCEH
MJIOLIAN BHEITHETO KOHTYpPa COOPYKEHHS.

OCHOBHBIMU ~ TpU3HAKAMHM  KJIacCCU(UKALMK  SIBISIOTCA:  pa3MEIlECHUE
obopynoBanusi (MOJABOJHOE, HAJIBOJHOE, KOMOMHHPOBAHHOE), O00pa3 MOHTaXka,
xapaktep jAedopMaluM OMOpP, TUI KOHCTPYKIMH, COMNPOTHUBIICHUE BHEUIHUM
JNEUCTBUSIM, CTaTHYeCKas U JUHAMHYECKasl >KECTKOCTb, XapakTep KperieHus,
MaTtepual, oOpa3 TPaHCIOPTUPOBKH, MOHTAaX OTIOPHBIX qJacTe.
Ha pucynke mnpuBeneHa kimaccudukanus riyookoBomubix MCII. Ha mepBomy
ypoBHe kinaccudukanuu npencrasiensl aenenne MCII Ha sxecTkue W ynpyrue.
Takoe gneneHue OTOOpakaeT KOHCTPYKIHMIO IiaThopmbl  (pa3Mepbl U
KOH(UTypalnio) MW YyKa3bIlBaeT IMEepuoj COOCTBEHHBIX KoJieOaHUM, KOTOpHIE B
KECTKUX KOoJIeOaHUsAX cocTaBisieT 4-6 c., B ynpyrux kosuebanusx — 20 c., a mopoi —

138 c.

4 bamran
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Ha BTOpOoM ypoBHE KiaccH(UKAIUU >KECTKHE KOHCTPYKIIMH JIENSATCS Ha
IpPaBUTAIIMOHHBIE, CBACUHBIE W T'PaBUTAIMOHHO-CBAaCYHbIE OCHOBBI. B mepBoM
cllydae COOPY>KEHHE HE CMEIIAeTCsl OTHOCHUTEIBHO MOPCKOIro JIHa Ojarojaps
COOCTBEHHOMY BeCy, a B JPYrOM — 3a CUeT KpeIUIeHHs [0 JIHa CBasMHU.
['paBUTALIMOHHO-CBACYHBIE COOPYKEHUS HE CMENIatoTCs Oiarogapsi COOCTBEHHOMY
BECy U CUcCTeMe 3akperieHusi cBail. TpeTuil ypoBeHb KiacCU(UKAIUU KECTKUX
MCII xapakTepu3yeT Marepuan KOHCTPYKIMU: OETOH, CTajb WU OETOHOCTAIb.
VYrpyrue KOHCTPYKIIMM Ha BTOPOM 3Tame Mo o0pa3y KperieHus pasfessioT Ha
OalltHu ¢ OTTSKKaMH, TIaBy4Yre OalrHu v rTHOKue OaIrHu.

Bamiau ¢ oTTsKKaMu COXpaHSIOT CBOIO CTOMKOCTh 3@ CUET CUCTEMBI OTTSDKEK,
MOHTOHOB IUIABYYECTH W CHUCTEMBI MPOTHBOBECOB. IlmaByume OamrHu MOg00HO
MasiTHUKY, KOTOPBIM KayaeTCs M BO3BPAIAC€TCS] B CTAH PAaBHOBECHUSI C MOMOIIbIO
MOHTOHOB IJIABYYECTH, PA3MEIIICHHBIX B BEPXHEH YaCTH KOHCTPYKIIUH.

['uOxue OanTHu OTKIOHSIOTCS OT BEPTUKAIIH O] IEHCTBUEM BOJIH, HO TIPU ATOM
MOJOOHBI CKATOW MPYXKUHE, MIOATOMY CHOBAa BO3BPAIIAIOTCS B CTaH PaBHOBECHSI.

['my6oxoBoubie KOHCTpYyKIMH MCII MOXHO pacnpefenuTb NpuoIM3uTEIHHO
Tak: 76%-xectkue (M3 HuUX 45% cCTalbHBIE CO CBa€YHBIM KperuieHueM, 26%-
rpaBUTAIIMOHHBIE U 5%-TpaBUTAlIMOHHO-cBaeuHbIe). Cpenu ynpyrux MCII 13%-
aBydue oanrHu; 8%- 6anrHu ¢ oTTsKKamMu; 3%- OanrHu rTuOKue.

5 OnopHasi ocHOBa

Onepauuu 1o cOOpKe W yCTaHOBKU COOpYxeHHs (puc. 1.3) XapakrepusyroT
JUILb YacThb MHOTOYUCIEHHBIX (DaKTOPOB, KOTOPBIE JIOJKHBI OBITH YUYTEHBI B
npouecce MnpoekTupoBaHus. Hampumep, Bec ONOPHOM OCHOBBI, €CIU OHa
MPEJICTaBISIET EAMHOE 11€TI0€, HE MOXKET MPEBHIIIATh TPY30II0AbEMHOCTh KPAHOBOTO
00OpyIOBaHUsl, KPOME TOTO, BEC M pa3Mepbl OMOPHOW OCHOBBI HE JIOJDKHBI
NPEBBIIATh TPY30MOABEMHOCTH OapXH, Ha KOTOpOd OHO OykcHpyeTcs.
OmnopHasi OCHOBa JI0OJDKHA OBITH pacCUMTaHa Ha Harpy3Ky, KOTOpas BO3HUKAET MPH
TPAHCIIOPTUPOBKE €€ C Oepera Ha Oapky. B cBOw odepenb OHa JOMKHA OBITh
paccunTaHa U Ha Harpy3Ky, KOTOpasi BO3HUKAIOT U CIycka 6apxu Ha Boxy. [locie
CIyCKa Ha BOJAY OMOpHAasi OCHOBA JOJKHA HMETh IOCTATOYHYIO TUTaBy4YecTh. BmecTe
C TeM OHa JOJDKHA OBITh CKOHCTPYHpPOBaHA TaK, YTOOBI C MOMOIIBIO IUIABYYETO
KpaHa U IIyTeM 0aJu1acTUPOBKHU BOJOM OTIIEIBHBIX OTCEKOB OypoBO€ 000pya0BaHNE
MOTJIO OBITh MPUBEACHO B BEPTUKAJIBHOE IMOJOXKEHHE W YCTAaHOBJIIEHHOE Ha JHO.
PacyetHas riyOMHa  yCTAaHOBKM  CBail, JOJUKHa  OTBeYaTb  pabouuMm
XapakTepucThkaM. B KOHIle KOHIIOB, BeC BEPXHErO CTPOCHHS WM OCHOBHBIX €€
MOJyJIel He JOJKEH MPEBBINIaTh IPY30MOABEMHOCTD IIJIaBYyUYEero KpaHa, KOTOPHI
UCIIOJIB3YETCS ISl MOHTaXa BEPXHETO 3/1aHHUA.

6 IlocaenoBaresIbHOCTH PadOT
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[TocnenoBarensHOCTh paboT, TpHUBEACHA Ha pUCYHKEe 2 B sTom ciydae
OTOPHYIO OCHOBY Pa3JeIsIOT Ha JBA WUJIK HECKOJIBKO MOYJIEH, KX IbIH U3 KOTOPBIX
JOCTaBJISIOT HA MECTO JKCILTyaTalluu OTAEIbHO, @ IOTOM X coOuparoT. OTaenpHbIe
MOJYJIM OCHOBBI MOTYT OBITh COEIUWHEHBI MEXIy COOOW Tepell YCTaHOBKOW Ha
MOPCKO€ JIHO, WJIM UX MOXKHO YCTaHaBJIMBATh OJNH Ha BTOPOU U COCAUHSITH MEKIY
coOom B OKOHYATEIbHOM BEPTUKAIILHOM MOJIO)KEHHH.
Jpyrasi mocienoBaTeIbHOCTh YCTAHOBKMA OIMOPHOW OCHOBBI TMpPUMEHSETCA s
Oonpiux coopykeHuid. OHa COCTOUT B TMPENOCTABICHUU €My COOCTBEHHOM
IUTAaBYYECTH, KOTOPOH JOCTATOYHO JJisi OyKCHUpOBaHUs Ha miiaBy. OHa MO3BOJSIET
u30exarb HeoOXomuMOCTH cIycka c Oapku. OOBIYHO 3TO JOCTUTAETCs
yBEIMYCHHEM pa3MepoB KoiloHH. [locie crmycka Ha Bogy co cOOpouHOM OeperoBoi
IUTOMIAJIKK OTIOPHYIO OCHOBY OYKCHPYIOT HAa MECTO YCTAaHOBKHM M CTaBSAT Ha JIHO B
BEPTUKAJILHOM TOJIO)KEHUH IMyTeM 0alIaCTUPOBKUA OTCEKOB KOJIOHH.

B IIPOTHUBOIIOJOKHOCTE 3TOMY MOJIA JICTKHX OIIOPHBIX OCHOB, KOTOPLIC
MNpCaHa3Ha4YCHBI JIISA OTHOCHUTCJIBHO MCJIKHUX aKBaTOpHﬁ, MOXXHO HC
npeaycMaTpuBaThb OIICPANUIO CITyCKa C 6ap>1<1/1 Ha BOAY, a IOAHUMATb UX C 6ap>1<H u
YCTaHaBJIMBATh HAa JHO B ITIPOCKTHOC ITOJOKCHHC IIJIABYYHUM KPAaHOM.

Puc. 2 — IlocnenoBarenbHOCTh ONEpaIifii MpyU BO3BEACHUU OCHOBBI HA JHO METOOM IMObeMa

7 OnopHasi KOHCTPYKLMS BOCbMHU KOJIOHH

OnopHasi KOHCTPYKLHS BOCbMH KOJIOHH SIBJIIETCS CTaHAApTHOU IS
COOpPYKEHMH, YCTAaHOBJIIEHHBIX Ha TiyOuHy Bbime 110 M. HesnauutenbHas
MoAU(UKAIMS KOHCTPYKIIMM CTAHOBHUTCS HEOOXOIMMOM, €CJIH COOpPYKEHUE
pacrosaraeTcsi Ha cia0bIX OCaJ0YHBIX Mopoaax. Moaudukanus HyKHa, TOTOMY
YTO ISl TIOBBIIIEHNUS HECYIIEH CIIOCOOHOCTH OCHOBBI NMPUMEHSIIOTCS  «HECYIIIHE)»
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CBad, pa3MEIIEHHBIC 110 TIEPUMETPY OMOPHOM OCHOBBI. OHM MOTPYKAIOTCS CKBO3b
KOPOTKHE HaMpaBISIONIUE [UIUHAPHI (KOHAYKTOPHI), TPUKPETIJICHHBIE K OTIOPHOMN
OCHOBE C TIOBEPXHOCTH BOJIbI C MOMOIIbIO TepeAaronieil mranru. CBsi3b HECYIIUX
CBail C OMOPHOW OCHOBOW JOCTUTAETCS HarHeTaHWEM OETOHHOTro (IEMEHTHOTO)
pacTBOpa B MPOCTPAHCTBO MEXKTY dTHMH CBASMH U HAMTPABJISIONTUMH ITUITHHIPAMHU.

Puc. 3 — Onopnast ocHoBa OypoBo#i 11aTGOpMbI

Tunuunass KOHCTPYKIMS OTMOPHOW MOAU(DHUIIMPOBAHHONW OCHOBBI OypOBOMA
m1aTgopMsbl, U300pakeHa Ha puc. 1.4. DTU coopyKeHUs pacIoyiaraloTcsi B MOpsXx,
okeaHax Ha riayouHe okono 90 M. Bepxnee crpoenne nmeet pazmepsl 18 x 36 M u
Maccy Omuszkyro k 900 T. Macca onopHoit ocHoBbI npuMepHo 1800 1. Bocemb
TpyOUaThIX cBail, 3a0UTHIX CKBO3b KOJOHHBI ONOPHON OCHOBBI, UMEIOT BHEIIHUMN
nuametp 1,22 M U TONUMHY CTeHKU 25 MM. B onoiHeHne Kk HuUM 3a0UThie YEeThIpe
HECYIIUE CBau 2, BCE CBau 3a0UTHI B TPYHT C YKJIOHOM 1: 7 K BEpTHKaIH Ha [IyOUHY
oT 50 1o 90 m. Takue cOOpyKEHUsI pACCUUTAHbl HA CYMMapHbI€ TOPU30HTAIIBHBIE
Harpy3Ku BeTpa, BOJIH U T€4YEHUs, KoTopble paBHsrTCS 13,5 MIla u orBeuaer
MaKCUMaJbHbIM IITOPMOBBIM  yCJIOBHsSIM. [lOCKOJIBKY BOJIHOBBIE HAarpys3ku
MaKCUMaJlbHbl BO3JI€ TMOBEPXHOCTH BOJbl, TO PAaBHOACHCTBYIOIIAs HAarpy3oK
IPWIOKEHAa IIOYTH K CamMOMy BepXy coopyxkeHusa. IloatoMy coopyxenue
paccunTaHo u Ha nepeMeHHbIi MoMeHT 1000 MH M. DTr Harpy3ku 1 MOMEHT B IIATh
— ceMb pa3 0oJIblIIe TeX, YTO ACHCTBYIOT ITPU MaKCUMaJIbHOM BeTpe Ha 90-MeTpoBOit
BBICOTE 3aHUS.
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JIist  coopyKeHWid, NpeJHA3HAYEHHBIX I WCIOJIh30BaHMUS Ha TIIyOMHaX
6onpme 110 M, MOTYT OBITH PACCMOTPEHBI 1B€ MOIU(MUKAIIMA BOCBMH KOJIOHHOM
OTOPHON OCHOBHI. B TiepBOW M3 HHUX YBEIMUYEHO KOJIMYECTBO KOJIOHH, TaK YTO
BMECTE C «OIOPHBIMH» CBassMH OHHM MOTYT BOCIPHUHHUMAThH JOIOJHUTEIHHBIC
Harpy3Kd OT BEPXHETO CTPOCHUS M TMPOTHBOCTOSTh TOPH3OHTAIBHBIM HAaTrpy3KaM U
NIEPEeMEHHOMY MOMEHTY, KOTOpBIE BO3pacTaloT. B JpyromM KOHCTPYKTHBHOM
pEIICHNH YeM BHIIIe OIMOPHAsi OCHOBA U OoJiee MIMpOKas ero 6a3a, TeM MEHbBIIIEe
y4acTHE B BOCIPHUSATHU BpAIIaTeIbHOIO MOMEHTA TPUHHUMAIOT CPEIHUE CBaW.
[ToaTOMy B MPOTHUBOMOJIOKHOCTH MPEABIAYIIIEMY PEIISHNUI0, B OCHOBHOW BOCHMU
KOJIOHHOW KOHCTPYKITUH MOKHO MCKJTIOUUTH BCE CPEHHE CBAW M PACIIOIOKHUTE BCE
CBau MOJ IPYTUM YTJIOM COOPYKEHUS.

OnopHbIe OCHOBHI THMA (PEPMBI, ONTMCAHHBIE BBIIIE, OOBIYHO MCTIOIB3YIOTCS Ha
MATKHX TPYHTaxX, TJe TIIyOOKO 3a0WThIC CBaWl YIEPKHBAIOT BCE COOPYKECHHE OT
CIABUTA U BOCIPUHUMAIOT BEC BEPXHEro cTpoeHus. [ pailloHOB ¢ TBEPIBIMU
IpyHTaMH, KOTOPbIE€ YCJIOXKHSIOT MOTPYKEHUE CBail, MPENJIO’)KEHa COBCEM Jpyras
KOHCTPYKITUSI OTIOPHOM OCHOBBI.

8 I'paBUTAINOHHO-CBAaCYHbIC YCTAHOBKH

3HauMTENbHBIE pa3Mephbl SYEHKH (PYHIAMEHTHOTO OJOKa OCHOBBI CO3/Ial0T
OaITaCTUPOBKY  HArpy3Kd, HEOOXOauMyr0 JJisi  oOecleueHuss CTOMKOCTH
COOPYKEHUSI, U PACIPEIEISIIOT BEC COOPYXKEHHUS II0 IUIOCKOCTH, JOCTATOYHO
OOJBIION MO YCJIOBHUSIM NPOYHOCTH. Takue KOHCTPYKIUU OOBIYHO OTHOCST K
IPaBUTALMOHHBIM.

Haubonee pacnpocTpaHeHHBIM BHJIOM TPAaBUTAIUOHHBIX KOHCTPYKIIMMA
SBJISIETCA  JKEJIE300€TOHHAsI KOHCTPYKIUMS C KPYHNHBIMH HWIMHAPUYECKUMU
byHIAMEHTHBIMU STYCUKAMU, KOTOPHIE OKPYKAIOT HECKOIBKO HE CBSI3aHHBIX KOJIOH,
KOTOpBIE MOAJEPKUBAIOT BEpXHEE CTPOECHHUE Cc 000py10BaHUEM.
['paBuTaniionHo-cBaeuHble ycranoBkM MCII He caBuratorces ¢ Mmecrta, 6arogaps He
TOJBKO COOCTBEHHOM KOHCTPYKIIMH, HO M 3a CYET JOMOJHUTEIBHOTO KpEIJICHUs
CBaf K MOPCKOMY JHY. OTH COOpPYXEHHUsI OBbIBAIOT pPa3HBIX KOHCTPYKIIUH,
OTJIMYAIOIIUXCS KaK MO0 KOH(UTYpallMM COOPY)KEHHUS, TaK U IO COCIUHECHUIO
HCIIOJIB3YEMBIX MaTEPUAJIOB.

['paBUTAIIMOHHO-CBa€UHBIE OCHOBBI Tpu riayOuHe Mmops cBbime 300 M B
OOJBIIMHCTBE CIy4YaeB UMEIOT IMUWIMHApUYECKyo Gopmy. KoHCTpyKIHs omopHO
YacTH COCTOUT M3 LIEHTPAIBHOM KOJIOHHBI OOJIBIIOTO auamerpa = 15 M, KoTtopas
NOAJACPKUBAETCA TPEMsl HAKJIIOHHBIMU KOJIOHHAMU, quameTpoM <~ 8M. TomnmuHa
CTEHKH BCEX KOJIOHH =~ 160 MM.

I'paButanmonno-ceacyHass MCII ycranaBiauBaetcs Ha 4 JOHHBIX (QyHIAMEHTA,
3aKpEIJICHHBIX CBasIMU U CBA3AHHBIX MEXAY 000N A-1OJA00HOM CTabHON paMOH.

Macca uentpanbHoi hepMbl cocTaBisieT 10 ThiCSY TOHH, a ee orop 4,5-5 Thics4
ToHH. Ha manyGe mpeamnosiaraercsi yCTaHOBKA TEXHOJOTUUYECKOTO 000pYyaOBaHUs
Maccoi 24 TeICSYM TOHH U 16 HampaBisonuMx KojJoH guameTpom 712 mm. Macca

l
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OCHOBHBIX KOHCTPYKIMM cocTaBisieT 31 Thicsiuy TOHH, cBail 20 ThICSY TOHH.
PaccTostHue oT OCHOBHOM IIEHTpaIbHOM (hepMbl K OCHOBHOM omope paBHO 110 M.

CBau NpUKPEIUIAIOTCS K IIEHTpabHOM dhepMe Ha Tiryoune oT 40 10 79 M HuXKe
ypoBHsI Mopsi. KOHCTPYKIIMU MOTYT MPUMEHSThCS NpH riayOuHax mops ot 150 no
460 M. IIpm npoextupoBanun MCII cratudeckyr0 MNPOYHOCTh KOHCTPYKLIHH
pacCUUTHIBAIOT B 3aBUCUMOCTH OT JACHCTBHUS MaKCHUMAaJbHbBIX HArpy30K, KOTOPBIE
MOBTOPSIFOTCS. OJIMH pa3 B CTO JIET, a TAaKXE OCYIIECTBISIIOT pPacyeThl Ha
JMHAMUYECKUE U LIUKIMYECKHE HArpy3ku. B 3Tom ciiydae mpu mpoOeKTUPOBaHUU
rryookoBogHBIX MCII TpaguiimoHHBIM METOOM JAOCTUTACTCSl YCUIICHUE OIOPHOU
OallHM 3a CYET YBEJIWYEHUS pPa3MEpOB €€ 3JIIEMEHTOB WJIH PAaCUIMPEHHEM €€
MOTIEPEYHOTO pa3pe3a C LETbI0 YBEIUYEHUS TeprUoia COOCTBEHHBIX KOJeOaHUN U
CHUYKEHHE OCEBBIX Harpy30K B 2JIEMEHTAaX.

Onnako ¢ yBEJIMYEHUEM TIyOWHBI yKa3aHHbIE MPUEMBbl JOCTHXKEHUS
nuHamudecko npounoctr MCII npuBoAsT K 3HAYUTEILHOMY YBEJIMYEHUIO MACChI
MCII 1 cOOTBETCTBEHHO UX CTOUMOCTH.

B otnnuue ot xectkux koHCTpyKuuii MCII nepros1 OCHOBHBIX COOCTBEHHBIX
KoJIeOaHMI ynpyrux OallleH MpPEeBBIIIAET MEPHoJ KojieOaHul MOPCKUX BOJH. [lpu
ATOM OOJIbIIIas YaCTh BOJHOBOM HArpy3KH Ha OAIIHIO MOTJIONIAETCS 32 CUET MHEPLIUU
KOHCTPYKIIMU U HE TIePeAaeTCs CTPEKHIM (HEepPMBI.

9 Ynpyras miaargopma

VYnpyroit nnargopmoii (puc. 5) Ha3bIBAIOT OTHOCUTEIBHO TOHKYIO CTaJbHYIO
MIPOCTPAHCTBEHHYIO (PepMy CO CTEpKHSMHU C JOBOJBHO PABHOMEPHBIM IO BBICOTE
PacCTOSIHUEM MEXAY TOPU3OHTAIBHBIMM Mosgcamu. Harpyska oOT oOkpyKaromen
Cpeabl M TPaBUTALMOHHBIE CHJIbI, KOTOpbIE AEHMCTBYHOT Ha ynpyrue MCII,
NEPEAOTCS HA CBaW, OTTSDKKM M NOHTOHBI. llepepacnpenernss 3Tu Harpy3ku Ha
NIEPEYNCIICHHBIE Y3JIbl KOHCTPYKLIMHM, MOXXHO JOCTHYb ONTHMAJIBHOI'O BapHaHTa
peleHus NpoeKTa KoHCTpyKuuu. Hanpumep, Bec naayObl MOKHO KOMIIEHCHPOBATH
MOJJbEMHOM CUJIOW TIOHTOHOB. [IOHTOHBI, KpOoM€ 3TOro, KOMIICHCUPYIOT
TOPU30HTAJIbHBIE CUJIbI, 00ECTIEYMBAIOT CTOMKOCTh MIATPOPMBI, YMEHBIIAIOT WU
IIOJIHOCTBIO CHMMAKOT HAarpy3ku Ha OTTSDKKHM. VHepuus OCHOBBI YBEIUYUBAECT
nepuos; OOKOBBIX KOJIEOAHWN, YMEHbIIAeT WX aMIUIMTYAy U COOTBETCTBEHHO
CHW)KAeT JWHAMUYECKHE Harpy3Kd Ha OTTSDKKUA. Pasznuune B BapuaHTax
YOPYTUX MIaT(OPM 3aKII0YAETCS B PA3IMUUAX, KOTOPIMU JOCTUTAETCA 3aJaHHBIN
nepuoJl  KojiebaHWM, W OMNpeAensercs  BOJHOBBIMU  Harpy3kamu U
nepepaclpeesieHueM NX MEXIY OCHOBHBIMH 3JIEMEHTAMU KOHCTPYKLUH.
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Puc.-5. Cxembl YIPYIUX mwiatdopm:
1- GamrHs ¢ OTTSDKKaMU, 2- IiaBydasi OamrHs, 3- OamrHs ¢ OTTSDKKAMH M JKeCTKOW OCHOBOH, 4-
rubkas OamHs, 5- ynpyrasi cBaeuHas OamrHs, 6- yrpyras cBacuHas OalllHs ¢ 3KeCTKOH OCHOBOM

[Ipu uccnegoBanum oco00e BHUMAHUE OTBOAMUTCS YMPOIICHHBIM MOJIEIISM
KOHCTPYKIIUH yIIpyrux rmiaTtdhopm 1 ux xapakrepuctukam. Ha Moaenu npepBaHHbIe
JMHAHA O3HAYAIOT MOMNEPEYHOE NEHCTBUE OCEBBIX MPYKHUH, a CIUPAIA — IPYKUH
KpY4EHHUSI.

Benenne pabor mo moOwsiue HedTH U Taza, OypeHHe SKCIUTyaTallMOHHBIX U
HarHeTaTeJIbHBIX OYypOBBIX CKBAXUH B TEUECHHE T0Jla BBI3BIBAET HEOOXOIUMOCTH
CO3/IaHUSI THUAPOTEXHUUYECKUX COOPYNKEHUM, KOTOphble ObLIM Obl HAAC)KHBIMU B
paboTe mpHU BCEX CE30HHBIX HM3MEHEHUAX YCIOBHUM OKPYKAIOIIETO CPEelbl W,
0Cco0OEHHO, B JICJIOBOM 00CTaHOBKE.

KoHCTpykIuKu  cTalmoHapHBIX COOPYXKEHMH JjIsi  pa3pabOTKHM  MOPCKHUX
MECTOPOXKJICHUN B APKTHKE ONPENCIISIIOTCS B OCHOBHOM BEJIMYMHOW JICVCTBUS Ha
HUX TOPU3OHTAJIBHBIX CUJI JIbJIa, KOTOPbIA HaXOAUTCS B ABWKEeHUH. Ecnu cpennsis
cujia BeTpa Ha KOHCTpYKUUIO paBHa 2 klla, BoiaH — oT 96 no 144 klla, To Harpy3ka,
co3gaBaeMas JIbJIoM, cocTaBisieT — 2,88 MIla u Gounbiiie.

10 Mopckue cTanimoHapHbie MJIaT(GOPMbI BLINOJIHSAIOTCH B TPEX BAPUAHTAX

Mopckue cranoHapHbIe TUIATGOPMBI TT0 HA3HAYCHUIO BBITIOJHSIIOTCS B TPEX
BapUAHTAaX:

1) coopyxeHusi, KOTOpbI€ YCTAaHABIMBAIOTCA Ha MOPCKOE JHO U HUMEIOT
MAacCCHUBHYIO OIOPHYIO dYacTh ((yHIaMEHT, Ha KOTOPBIA JEHCTBYET JieqoBas
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Harpyska);

2) maByuyue MiIaTGOpMBl, CHIYy JibJa B KOTOPBIX BOCIPUHHMMAIOT KOPILYC
wiatopmMel U HATSDKHbIE ~ yCTPOWCTBA  WJIM  SKOpHAas  CHUCTEMa;
3) coopyKeHus1 OCTPOBHOTO THUIIA, CTOMKOCTh KOTOPBIX 00ECIIEYMBAETCSI HACKINBIO
IIECKA WJIU TPABHS.

W3 coopyKeHHi, KOTOPBIE YCTaHABIMBAIOT HA MOPCKOE JTHO, PaCIpPOCTPaHEHBI
KOHCTPYKLUMHU TPAaBUTALMOHHOIO THUMA. B OCHOBHOM OHHM OBIBaIOT OOJBILIOTO
IaMeTpa.

Ha ceroans noBOibHO TIIyOOKO HM3y4eHO (YHKIIMOHMPOBAHHE OTAEIHHBIX
AJIEMEHTOB TPyOOOETOHHBIX KOHCTPYKILIHI IPU UX pabOTe HA CKaTHE U HA CIUO, HO
IPaKTUYECKA COBCEM HE HCCIEIOBAHBI OCOOEHHOCTH PaOOThI ATHUX 3JEMEHTOB B
COCTaBe KapKaca MOPCKHX MIaTGOpM. A 3TOT BOIIPOC OUYEHB aKTyaseH, TOTOMY YTO
B MOpCKUX IutaTopmax, Kpome COOCTBEHHO HECYIIUX KOHCTPYKIUH, OYEHBb
YSI3BUMBIMHU SIBJISIFOTCS COCAMHEHUS OTIEIBHBIX IEMEHTOB. Borpoc uccienoBanus
0COOCHHOCTEM pabOThl CTaNeKeIe300€TOHHBIX KOHCTPYKLIMA B COOPYKEHUU
MOpPCKOM  miar@opmMbl  OYEHb  akTyajeH  JJii  peHIeHHs  BaXHOM
HApOJAHOXO3SIIICTBEHHON NMPOOIeMbl IPOEKTUPOBAHUS U CTPOUTEIBCTBA HAAEKHBIX
HECYUIUX KOHCTPYKUMH CTallMOHAPHBIX MOPCKUX IIATGOpM AJis AOOBIYM raza u
He(pTHU HA OCHOBE MPUMEHEHHUs] MPOrPECCUBHBIX  CTaJEkKeIe300€TOHHBIX
KOHCTPYKLIUH.

Bonpocsl aj1s1 codecenoBanus

1. Kakue oOCHOBHBIE 3Tambl mpoLecca IPU NPOECKTUPOBAHWH MOPCKOTO
TUAPOTEXHUUECKOTO COOPYKEHUSI BaM U3BECTHBI?

Ha kakue TMnbl 1emaTcs )KECTKUE KOHCTPYKUNN?

JInst Kakux TIIyOWH NpeJHa3HauYeHa ONOpHas KOHCTPYKIUS BOCbMU KOJIOHH?
Uto o3HavaeT onpeneneHue «Ynpyras miatrhopmarn?

B kakux BapuaHTax BBINOJHSIIOTCS MOPCKHE CTAllMOHAPHBIE TIATPOPMBI IO
Ha3HAYEHUIO?

kv
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IIpakTH4yeckoe 3ansitue 3

I'paBuranmonnsie MCII
Heap u cogepxanue: O3HaAKOM/IEHHE ¢ TPAAMUMOHHBIMH BHUAAMH MOPCKHX
miargopm.

Opranusannonnasi popma 3aHATHsA: codecel0BaHMeE.

TpaguunoHunie mMIaThHopMbI

Haubonee yacTo MCHOIb3yeTcssi BO BCEM MHpE CTallbHAas CTallOHApHAS
miatdopma (puc.l), KoTopasi COCTOUT U3 CIACAYIOIINX YaCTCH:
e Kapkac - cTaabHas KOHCTPYKIUS, MOJHUMAIOUIAsCS OT MOPCKOTO JIHa BBEpX,
BEIIIIC YPOBHS BOJIBI;
e nanyba - PacloIOKEHA CBEpXy Kapkaca Imiar@opmbl, Ha HEH pa3MerieHo
o0opyaoBaHue i OypeHus u J00bI4H;
e Cc6au - CTAIbHBIC IIWIMHJIPHI, OJ1arogaps KOTOPHIM IUIaTGopMa CTOUT Ha MOPCKOM
AHC,
e KOJNOHHbl (8EPMUKAIbHbIE CeKYul) - CTaJbHBIE TPYOBI, C MOMOIIBIO KOTOPHIX
OCYIIECTBIISICTCS OypeHUE M 3aKaHUMBAHHE CKBAXKWH, a TaKXke 00bYa HEPTH U
rasa.

B oTnmune oT Ha3eMHBIX KOHCTPYKIIMHA KapKac IIaT(GOpPMbI M3TOTOBJICH U3
CTATBHBIX ITUIMHAPUICCKUAX DJIEMEHTOB, @ HE W3 KOHCTPYKITMOHHBIX MPOQPHUICH. ITO
MO3BOJISICT €My OKa3blBaTh MUHHMAJIBHOE COMPOTHUBIICHWE BOJHAM M TCUYCHHSM,
yYMEHbIIIask TAKUM 00pa3oM 00bEeM HMCIIOIb3yeMOM CTalli, CyMMAapHBIA BEC, a TAKKE
¥ CTOMMOCTH IJIaT(Gopmbl. Onopsl nanyObl, COEAUHSIOMMECI C KAPKACOM, OOBIYHO
TaKkKe HMMEIT MWIMHAPUYECKYI0 (opMy, 4TO CHOCOOCTBYeT Oosiee ya0O0HOMY
coenuHeHno. Kpome TOro, BO MHOTMX clydasxX OIOpbI BBIIAIOTCS BHU3
MPAKTUYECKU 0 YPOBHS BObI, TOITOMY BO BPEMSI IIITOPMOB MOJABEPTatOTCS aTaKkaM
BoyTH. Cama many0a HaXOJUTCS BBIIIE YPOBHS BOJbI, TOATOMY 3/1€Ch HCIOIB3YIOT
MPSIMOYTOJIbHBIE KOHCTPYKIIMOHHBIC BJIEMEHTHI, XapakKTEpHbIE U ISl OYpOBBIX
YCTaHOBOK Ha MOOEPEKbE, a TAKIKE JUISI JIFOOBIX TSKENBIX U BHICOKUX COOPYKEHUH.

CranpHble KapKachl OOBIYHO COOHMPAIOT B Jie)KAyeM IOJIOKEHUH, T. €.
noBepHyTbIME Ha 90° OTHOCHTENBHO CBOEH KOHEYHOW MO3ULUH. DTO IIO3BOJSET
OTPaHUYUTh BEPTUKAIBHBIE pa3Mepbl CTPOMIUIONMIAAOK, OIHAKO TpedyeT
HOBATOPCKHUX PEIICHHH IMPU BBITPY3KE M TPAHCIIOPTHPOBKE TAKMX KOHCTPYKITUH.
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Pucynok 1 - CranbHas cranimoHapHas miargopma

beronnbie miaTt¢gopmbl

B 1970-x romax nHa CeBepHOM MOpE CTalld IIUPOKO MCIOJIb30BATHCA
3aKpEIJICHHbIE CHCTEMbl  JPYroro THUIA, Ha3blBaeMble apMUPOBAHHBIMU
*Kene300eToHHbiMU  T1aThopmamu (puc. 2) HeoOBIKHOBEHHO IUIOTHBIE ILIACTHI
JIMHBL Ha OOJBIIEH YacTU MOPCKOTO JIHA TO3BOJIIOT TAKUM KOHCTPYKIIUSM
BCTaBaTh HA MECTO U OCTABaThCS HA HEM UCKIIOUUTENBHO OJ1aroaapsi COOCTBEHHOMY
BECy, JaXKe HECMOTpPsS Ha OOJBIIYIO TJIONMIAh MOBEPXHOCTH, a 3HAYUT, BHICOKYIO
MOJIBEP>)KEHHOCTh JCHCTBUIO BOJH W TeueHH. B penkux cimydasx miatgopMbl
OCHAIIEHBI CBAsIMH, BKOITAHHBIMU B 3€MJIIO.

O6a THma 3akKpeIUICHHBIX CHCTEM, KaK CTallbHble, TaK MW OCTOHHEIE,
BBIJICPKUBAIOT BO3JICMICTBHUE BETPA, BOJH W TEYEHUN TOJBKO 3a CUET MACChl U
orpoMHbIX ocHoBaHuii. K mpumepy, margopma «Bullwinkle», pacnonoxxennast B
MexkcukanckoM 3anuBe Ha riayoune 413m, umeet pazmepsl ocHoBaHus 120x120 M.
Kapxkac 3akperuien ¢ noMoupio 28 CTaabHbIX CBal, kaxnaasa 2,13 M B quamerpe u
TonuHoi creH 0,61 M, BKOMaHHBIX B MOpcKoe AHO Ha rinyouny 120 m. beronnas
matdopma «Troll» B CeBepHOM MOpE, OTHOCAIIASICS K KJIacCy rpaBUTAIMOHHBIX,
umeer 152 M B nuamerpe. Korga ee onmyckaim Ha AHO, TO OHA ylIIa HA JAECATKH
(GyTOB HIMKE €ro MOBEPXHOCTH (puUc .2)
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Pucynoxk 2 - ['paButanronsas miaatgopma Ha OETOHHOM OCHOBaHUU

I'mOokue miaargopmel

[Tocne Toro kak ra3 u HedTh cTanM N0OBIBATH ¢ TIyOuH Oosiee 460 M, Ha
M3TOTOBJICHUE CTaIbHBIX M OCOOEHHO OETOHHBIX IUIaThOpPM TpPeOOBANIOCHh BCE
OoJbIlIe MaTepuala, OTYEro X CTOUMOCThH BhIpacTalia 0 HEOOBSATHBIX Pa3MEpOB.
[IpobGnema ObuTa HE TEXHOJIOTHMUYECKOW, MPOCTO OCHOBAHHE ISl TaKUX TUIaT(Gopm
OKa3bIBAJIOCh CJIMINKOM OoJbiuM. M MMEHHO Tora BO3HMKIA UIesd O THOKHX
maTdopMax, BHICOKHX, HO HM3AIIHBIX, COCTOSIIUX M3 CTaJbHBIX IMUIMHAPOB. Ha
HEOOJIBIIIOM TI0 TUIOMAM OCHOBAaHWUM KOHCTPYKIIMIO BKAIbIBAIOT B 3€MIIIO C
nomoltibto cBaii. CtanaapTHas ruokas ratdopma, pacnoioskeHHas Ha rryoune 500
M B MEKCUKaHCKOM 3ajiiBe, UMEET OCHOBaHuEe pazmepamu 43x43 M (puc. 3).
[TomMmuMO HEOOJIBIIOTO OCHOBaHUA THOKas m1aTopmMa He UMEET TUTaHTCKOM MacChl,
KOTOpasi XapakTepHa JUIsl CTAIbHOM MM OeTOHHOHM miatgopMel. Pazymeercs, oHa
packauMBaeTcs Mo ACHCTBUEM TEUEHUM, BOJIH U BETpa MAaKCUMAJIBHO Ha 3 - 4,6 M
OT LIEHTPAJIbHOU OCH, HO B OOBIYHBIX YCIIOBUSX OTKJIOHEHHE HE3HAUUTEIBHO.

['ubxue nmnaThopMbl CIPOSKTUPOBAHBI TAKUM 00pa30M, YTO BEPXHSSI 4acCTh
o0JaziaeT 3HaYUTENIbHOM MAacCcOl M IUIaBy4eCTblO, U B PE3yJIbTaTe UX peaklus Ha
ar060e Bo3zaelcTBre 3amensieHa. J{o Toro kak margopma HauUMHAET pearupoBaTh HA
KoJieOaHus, Mo Hel mpoxoaaT Kojebanus ¢ gactorout 10 - 15 cexyH.
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B T0O BpeMs kak cTannoHapHbIe MIaT(GOPMBI B TEXHUIECKOM U IKOHOMHYECKOM
OTHOIICHUH OTpaHWYeHbl TIyOMHONH 460 M, Tak Kak npu Ooiblneil riryOuHe
TpeOyeTcss OYeHb MHOTO CTalld, THOKHE IUIaT(GOPMBI MOXKHO HCIIOJIb30BATh IO
rayouH B 910 M, ¥ TOJTBKO Ha emie 0OJIbIIel TITyOHHE 3TO CTAHOBHUTCSI HEBO3MOXKHO
M3-32 CJIMIIKOM TOJICTBIX CTaJbHBIX 2IeMeHTOB. K coxkaneHuto, ruOKue miaThopMebl
00JIaIal0T ¥ HIDKHUM TpeesioM 1o riyouHe - okoio 300 M, Benb B 60jiee MEJIKHUX
BOJIaX T'MOKOCTh, KOTOpask HYXXHa Ha OOJBLION TIyOMHE, ucuesaeT: Iardopma
CTaHOBUTCS CITUIIKOM >KECTKOU, YTOOBI HUBEIMPOBATH JICHCTBHE TCUSCHHUA U BOJIH,
MO3TOMY CaM MPUHIUN HEe paboTaer.
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Pucynok 3 - ['mOkast miargopma

Coopyxenue
N3roToBneHne CTalbHBIX U THOKHUX MIIATHOPM - 3TO OJTHOOOPA3HBIH MPOIIECC
CBapKHU CTAIBHBIX TPYOHBIX AIIEMEHTOB. 13 TNIOCKUX CTAIBHBIX TUCTOB POPMUPYIOT
UUJIMHJPBI Pa3IMYHOTO AUaMeTpa v JiauHou ot 1,5 - 4,6 M. [Tocne 3Toro otnenbHbie
UJIMHAPHI CBApUBAIOT BMECTE, CO37aBas TaKUM 00pa3oM IIeTh TpyO. 3atem ux
o0pe3arT Mo KpasMm IS TOJYYeHHUS HYXHOU (OpMBI, 4TOOBI BOCIPOU3BECTH
HEOOXOMMYIO M CJIOKHYIO TE€OMETPHUIO KOHCTPYKIIMH. TOYHOCTH 00pe3aHus TpyObl
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UMeeT pemlaroniee 3HaueHue. Ha cremyromiem sTtame 3TH CIOXHBIE (POPMBI
CBApUBAIOT U MOJIY4Yal0T OOKOBbIE CTOPOHBI CTPYKTYPbI, KOTOPBIX OOBIYHO YETHIPE.

[Tocne Toro Kak KOHCTPYKIIMK COOpaHbl Ha 3eMJI€, UX TTOJJHUMAIOT C TOMOIIBIO
CTPOUTENBHBIX KPAHOB, YTOOBI CBapuUThb M HAPACTUTh JIOMOJHUTEIIbHbIE
HUIMHAPUYECKHE ieMeHThl (puc. 4). KoHCTpyKIus AeiiCTBUTENBHO OYE€Hb BBICOKA,
MO3TOMY OOBIYHO HA CTPOUTEHHON TUIONIAIKE OHA HAXOJAUTCS B TOPU30HTAIHLHOM
MOJIOKEHUH, 3TO 0OeCreunBaeT JOCTYIl CTpOUTENeH Mmpu cOOpKe M, YTO Topasjio
O0onee BaXXHO, IO3BOJSET TPAHCHOPTUPOBAThH €€ Ha MECTO. YYacTKH Ui
CTPOMIIIONMIAIOK, TJIe COOMPAIOT TakKe MIaTGOPMbI, HEOOXOIUMO BBIOUPATH BIOJb
BOJIHBIX MYTEH, BBIXOSAIIUX B MOPE.

Ha coopyxenne crampHO# miatopmbl BEICOTONH 0K0JIO 90 M HEOOXOIUMO
3000 T cranum Ha kapkac u eme 1000 T Ha cBam. Y cTanpHON mIaT(OpMBL,
yCTaHOBJICHHOHW Ha TiryomHe 460 M, Macca kapkaca gocturaeT 50 ThIC. T, a CBall —
15 ThIC. T.

TomnmuHa onop craabHOTO Kapkaca juist Tiyounsl B 90 M coctasnser 137 cwm,
a TOTMEePEYHBIX HUIUHIAPOB (pacnopok) - 61- 91 cm. Eciu rioyOuna cocraBiser
460m, To trameTp ornop kosebsercs ot 2,0- 2,5 M, pacnopok - ot 75-150 cm, a cBaif
- 1,8- 2,0 M. OtnenbHbIe 21€MEHThI THOKOMH TUIaTGOPMBI UMEIOT TE K€ Pa3Mephl, YTO
U Yy CTallMOHApHOW, OJHAKO BECAT KyJla MEHbIIE, TaK KaK HMMEIT MEHBIIYIO
tommuuy. Ha takyro mmargopmy Ha riyoune 520 m yiimer okosno 30 ThiC. T
KOHCTpYKIIMOHHOM cTanu M 7000 T cBal, 4TO CYIIECTBEHHO MEHBIIE, YEM Ha
CTalMOHAPHYIO aTPopmMy BbICOTOM 460 M.

PucyHok 4 - CtpouTtenbHbIE KpaHbl, CKPYYMBAIOLIME CTAJIBbHYIO paMy UIs KapKaca
ITyOOKOBOJIHON CHCTEMBI

I'paButanmonnbie miaargopmbl. [Ipumenenue OeToHa N7 COOPYKEHUS
IPaBUTALIMOHHBIX  CTPYKTYp B Ooiblliedl cTeneHu 00s3aHO  COYETAHMIO
TonorpauyecKux yCclIOBUN U reosioruueckoi ucropuu CeBepHoro Mopsi. beronnsie
KOHCTPYKLMH HA JHE MOPS HY’KHO CTPOUTH HaIlo1001e OETOHHBIX 31aHUI Ha CYIIIE,
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CHU3Y BBEPX, C UCIIOJb30BAHUEM APMHUPOBAHUS KOHCTPYKIIMU ApMaTypHOU CTaJIbIO.
Ux cTposiT, 3anuBas OETOH B crieliMalibHbIE (POPMBI, 33 OJIUH pa3 JUIMHOW MTPUMEPHO
6,1 M. Ilocne 3actbiBaHus O€TOHA KOHCTPYKIMIO, 3alOJHEHHYIO 0asiacTom,
OITyCKalOT B BOJy TUIyOOKOro 3anuBa. Takum oOpaszoM, paboTa MpojosnKaeTcs Ha
TOM K€ BBICOTE, @ HAJl BOJAOW MOKAa3bIBAIOTCS JIMIIb HECKOJBKO JIECITKOB METPOB
OeToHa.

Buemnue creHku OeTOHHOW TUIATQOPMBI B BEpXHEW YAaCTHU MOTYT HMETh
TONIINHY JTUIIb 46 cM, HO Ha He- 0,9 M. beronnas koHcTpykius "Troll" Haxogutcs
Ha riryonde 303 M. OHa Obuia ycTaHoBiieHa B 1995 1. 1 ocTaeTcst Ha CETOMHATITHUI
JeHb CcaMOi TJIyOOKOBOJHOW TpaBUTAIlMOHHOW IMiaTdopmoli B mupe. Ee Bec
coctasisieT 0koJio 700 TeIC. T, B TOM yuciae 110 TeIC. T - BEC CTanbHOM apMaTypBl.

YcranoBka miaargopm
Tpannuuonnsie u rudKue MIaATHoOpPMbI

[Tocne Toro, kak Oapxka C TIpy3oM NpuUOBIBAIOT Ha MecTo, Opuraga
HE(TIHUKOB C TIOMOIIbIO TOPAIIUX (PAKEIOB MPOKHUTAIOT COCAUHUTEIbHbBIE
CBapHbIE IIBbI M1 HAYWHAET YCTAHOBKY KapKaca, KOTOPHIA MEJICHHO ChE3KAET BHU3
o KopMe 0apHu C MOMOILBIO THAPAaBINYECKUX JOMKpPATOB. bpuraga akkypatHo
nepeKadrBaeT 0amiacT, Kapkac HAUMHAET CaMOCTOSITENIHO CIOJ3aTh ¢ Oapxu (puc.
5). Tak Kak KOHCTPYKIUS IWINHAPUYECKAs U 10J1ast, YaCTH IIIaTGOPMbI 00IaJat0T
COOCTBEHHOM O-IIPOLIEHTHOM IJIaBYYECThIO, MOATOMY KapKac MPOJ0JKAET IIaBaTh
Ha OOKy. 3areM Opuraaa OTKpBIBAET KJIamaHbl HA HEKOTOPBIX LHUIMHAPUYECKUX
AJIIEMEHTaX, I03BOJISIA BOJE€ MPOHUKHYTh BHYTPb, M ,€CIM pPAacueTbl ObLIU
IpaBUIbHBIMU, BCSI KOHCTPYKUKSA MEAJIEHHO TPUHUMAET BEPTUKAIBHOE MTOJI0XKEHUE,
Py KOTOPOM BEPXHAS YacTh Kapkaca IOKauMWBaeTcsl Ha BbicoTe 3 - 15 M Han
YPOBHEM BOJBl U COOTBETCTBEHHO y JHA OCTAE€TCS 3a30p B HECKOJIbKO METPOB.
Bykcupsbl, ynpaBisieMble CO CIYTHHUKAa MO3ULUOHUPOBAHUSA, TPAHCIOPTUPYIOT
Kapkac K TOouke OypeHus, 3aTeM MPOUCXOAUT 3aNOJHEHHE OCTaJIbHBIX
3aTalNIABAEMBIX 3JIEMEHTOB KOHCTPYKLIMH, OTYErO0 OHA MEUIEHHO OITyCKaeTcs Ha
MECTO.

Pucynok 5 - Cryck ctaqbHOTO Kapkaca miaTGopMbl ¢ TOMOIIBIO 0apxKu
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WNHorna mnoj KOHCTPYKIMIO IOMELIAIOT ONOpHbIE OalmMakd - OOJbllINe
JIEPEBSIHHBIE U CTaJbHBIE HACTUIIBI, YTOOBI 3aKPENUTh €€ Ha MECTE JI0 BKalbIBaHUS
CBali, 4YTO  CO3AAacT IIOCTOSHHOE COEIMHEHHE C  MOPCKHM  JIHOM.
TpancnioptupoBouHas 6apxa ObICTPO JOCTABISIET CBOM IPy3 HA MECTO, U SJIEMEHTHI
cBaill, uHOrAa 60J€ee 61 M AIMHOM, NOJHUMAIOT HAaBEPX C TOMOUIbIO KPAHOB, a 3aTEM
OIlyCKAaOT BHU3 IO pyKaBaM NOJ (yHIAMEHT, WIM IIa3aM B ONOpaxX KOHCTPYKIUU.
JlonoaHUTENbHBIE CEKIIMK CBAil IPUBAPUBAIOT U BKAMBIBAIOT B 3€MJIIO.

[Ipu cTpouTensCTBE Ha Cylle KPYHHBIX 3JaHHI, MOCTOB, 3CTaKaa U IPYTUX
COOpPYKEHUM OOBIYHO HCHOJB3YIOT MPOCTYI0 TEXHOJIOTHIO: B 3€MJII0 BOUBAIOT
CTaJlbHble, OETOHHBIE W JaXX€ JEPEBSHHBIC CBaW, KOTOPbIE O00ECIEYNBAIOT
HEOOXOUMYI0 ONOpy KOHCTpYyKUIMU. COMpOTHBICHUS, BO3HUKAIOIINE BIOJb OCH
cBau, OOBIYHO JOCTATOYHO, YTOOBI BBIIEPKATh BEPTUKAJIBHYIO, MOMNEPEUYHYIO U
BpalllaTeIbHYIO0 Harpy3Ky MoJ 1eHcTBUEM (PAKTOPOB OKPYXKArOIIEeH Cpelbl U MHBIX
IPOUCIIECTBUIA Ha MOBEPXHOCTH. [[1s1 ycTaHOBKM (yHIamMeHTa miaaTgopmbl Ha
ri1yOOKOBO/IbE UCIIOJIB3YETCS UyTh OoJiee ciaokHoe obopyaoBanue. [Ipu yctaHoBke
CTallMOHApHBIX IIaTGopMm Ha rinyouHe meHee 120 M cBau MOXHO 3a0UBaTh C
IIOMOIIBIO MIOBEPXHOCTHOI'O KOINpa M € MCIOJIb30BaHMEM HapammBaHus. [lomada
JIEKTPOIHEPTUH K KOMNpPaM OCYIIECTBIICTCS OT JAM3EIbHBIX, NAapOBBIX HWIIU
IMIPABINYECKUX JBATATENEW, a KOIpbhl HaxXOAATCAd Ha NoBepxXxHOCTH. Ha
IIyOOKOBOJIbE K€ MCIOJIb30BAaHUE CBall CTAHOBUTCS HEPALMOHAJIBHBIM, IMO3TOMY
KOIIPbl HAXOAATCS TOJ BOJOM M TOJHOCTBIO TrepMeTH4Hbl. CBaum BOMBAIOT C
MOMOILBIO THAPABIMYECKUX MOJOTOB, KOTOpBIE YIPABISAIOTCS C CyAHA Ha
MTOBEPXHOCTHU BOJBI.

[locne Toro, Kak Kaxkias onopa KOHCTPYKUHHU 3a(UKCHUPOBAHA HECKOJIbKUMU
CBasiIMH, OpuUrasa 3aHMMAETCs YKPEIUIEHHEM Kapkaca, J00aBisis U CHUMas Oanact
Ha Pa3ju4HbIX €r0 y4acTKaX, BO3MOXKHO C ITOMOIIBIO MEPEABUKHOTO CTPEIOBOrO
I'pPy30II0/bEMHOIO KpaHa.

3arem Opuraga cCkKperuisieT Kapkac M cBaM. OJTO MOXHO CHelaTh, Kak
IIPUBapUBasl CBau HEIOCPEICTBEHHO K KapKacy, TaK U C MOMOILIBIO LEMEHTHOMN
cTsDKKH (puc. 6). Korna kapkac OKOHYaTeNbHO CKPEIUIEH, OCTABILYIOCS YacTh CBail
MIOMEIIAOT B COOTBETCTBYIOLME PYKaBa, BKAIIBIBAIOT U IIPUCOEINHSIIOT K KapKacy,
KOTOpOMY TENepb HE XBaTaeT JMIIb MalyObl, YTOOBl CTaTh MOJIHOIICHHON
n1aThOopMOoN.
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Onopa

/ kapkaca \

LlemeHTHas i
CTAXKA

PykaB

LlemeHnTHasa
CTAXKA

Cpan
6—8 ¢yT. (1,8—2,4 m)
B AvameTpe
200—400 ¢yt. (60—120 M)
B ANIUHY

Pucynok 6 - CtanpHOM KapKac, COEAUHEHHBIN CO CBasIMU C TOMOIIBIO IIEMEHTHOM
CTSKKH

YcTaHOBKA 0ETOHHBIX TPABUTAMOHHBIX INIATHOPM
beronnyro mnatdopMy TpaHCIOPTUPYIOT HAa MECTO YK€ B BEPTHKAIbHOM
noJyiokeHuu. IlocrenenHo yBenanurBasi 00beM BOJIbI B OCHOBAaHUH, €€ OITyCKAaIOT Ha
MOpPCKO€ JHO, B KOTOpPO€ OHa MOXKET IOTPY3UThCS HA HECKOJBKO METpPOB, B
3aBUCHUMOCTH OT CBOMCTB 3ajieraiomiux nopona. HuxHss dvacte OeTOHHOrO
OCHOBaHHUSl OOBIYHO CKpEIJIeHAa KPYNHBIMU IONEPEUYHBIMU pedpaMu U HMeEeT
HECKOJIbKO (yToB B TonmuHy. M3HyTpu BugHO pebOpo, OnosichiBarolee
KOHCTPYKLHMIO, 3aTEM psijJ MOMEpPeYHbIX pedep, oO0pa3yroliux MeuepoOBUIAHbIC
orceku. Korga miardopma kacaercs MOPCKOro JiHa, (yHIAMEHT IMOTpYy>KaeTcs B
TBepAblid Wi. Bo n3bexxanue BHIOpOCca BOJBI MO KpasiM OCHOBAHUSI B BEpXHEH yacTu
KOHCTPYKIIMM OTKPBIBAIOT KJIAllaHbl, BBIMYCKasl MOMaBllylo Boay. MHorma Bomy
MPUXOAUTCS BBIKAYMBATDH JJIs1 CO3/IaHUS BTATUBAIOILEH CHUJIbI, HAIIPABICHHON BHU3,

KOTOpast CocOOCTBYET YCTAHOBKE M BEIPABHUBAHUIO O0OPYAOBaHUS.

[Io pocTMXEHUM KOHCTPYKLMEH 3aJaHHOTO TMOJOXKEHUS W YCTaHOBKH
TOPU30HTAJIBHO B IIpPENeNax JONMYCTHMBIX OTKJIIOHEHUH, €€ OCHOBaHUE MOYKHO
JIOTIOJIHUTEIBHO YTSKEIUTh C MOMOIIbI0 O€TOHA WIIM JKEJIE3HOM pYIbl, KOTOphIE
co3lanyT 3aJaHHOE JIaBJeHHWE Ha Mopckoe JHO. TouyHas KoHQUrypauus
I'PaBUTALIMOHHBIX OCHOBAaHUI CTPYKTYP pa3JIMyHa.

YcTaHoBKA NAJIYOBbI
CranbHas nany0a, npegHa3HaueHHasl U1 YCTAaHOBKH Ha CTAJIbHOM KapKac UiH
ruOkyr0 miargopmy, TpUOBIBAET HA TPAHCIOPTHUPOBOYHOW Oapxe, Koraa
3aKaHYMBAIOTCSI  TOCJIEHUE HCIBITAHUS HA  LEJIOCTHOCTh  KOHCTPYKIUU
YCTaHOBJICHHOTO Kapkaca miar@opmel. C MOMOIIbIO KPAaHOB Maly0y MOAHUMAIOT
HaBEpX WU B BUAE €IUHON CTPYKTYpbl WK 1o yacTsaM (puc. 7). CreuuanbHbie
OIOPBI COEIMHAIOT NaNy0y C BEpXHEH YacThIO KapKaca U CBapUBAIOT JIPYT C IPYTOM.

beronHast cTpykTypa OOBIYHO TpaHCHOpPTUpPYETCs Ha 1IaThopMy B
BEPTUKAJILHOM TOJIO)KEHUH, TMOATOMY YCTAaHOBUTH Maly0y MOKHO €lIe B 3aJUBE
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nepes TPaHCHOPTUPOBKOM. [l coeauHEHMs dYallle BCEro HCIHOJB3YIOT METO[
YCTaHOBKHU MaTyObl MOTpy>KeHHEM Ha OeTOHHOE ocHoBaHue. OHa wiH aBe OapxKu,
Ha KOTOPBIX Mally0y pacrojiaraloT CBEpXY, MOAIIILIBAIOT HA TOYKY, Ie JIMOO JBE
Oap KU CTAaHOBATCA MO KPasiM YaCTUYHO MOTPY>KEHHON OETOHHOU CTPYKTYpHI, JINOO
oJiHa Oaprka MPOXOJIUT MEXTY €€ Onop. 3aTeM Oap>Ku MEJICHHO 3aIOJIHSIOT BOJIOH,
B pe3yJsibTare nainyda CTaHOBUTCA HA MIATGOPMY U COCTUHSETCS C HE.

Pucynok 7 - Tsoxenas 6apxa-3arpy34rK YCTaHABIMBACT CEKIIHIO MATyObl

Bonpocsl aJ5 codecenoBaHus

M3 kakux yacTei cOCTOUT cTallMoHapHas miardopma?
['ubOkue maropmsl.

['paBUTAIIMOHHBIE IIATQOPMBI.

[IpenHa3zHaueHue CTAILHON NaTyOBl.

=

28



IIpakTuyeckas padora 4
Mopckue niaatGopMbl 1 0COOEHHOCTH UX CTPOUTEIHLCTBA
Hear u comep:xanme: 1. O3HaKOMJIEHHE € OCOOCHHOCTSIMM CTPOUTEJHCTBA
Mopckux miaargopm. 2. IoayunTts HeoOXoaMMBbIe CBeleHHSI O pa3MelleHUH
TEXHOJIOTHYEeCKOM 000pPyI0BAHUA HA MOPCKHX IIaTdopmax.
OprannzannoHHas popma 3aHATHA: co0eceJOBaHMeE.

1 Tvn 1 pa3mepsl coopyxkeHus IIATGOPMBI

Pa3Mepbl coopyxeHHs JUIsI OCBOEHUS MECTOPOXKICHHM OMpenestoTCs
€CTECTBEHHBIMU YCIIOBUSMH 3aJIeTaHusI HE()TH U Ta3a M CTpATErueil X OCBOCHMUSI.
Koncrpykius mnardopmsr (puc. 1) 1 pa3mepsl, Ipu KOTOPBIX TPOBOIUTCS OypeHHUS,
3aBUCST OT IITyOHHBI 3aJIETaHUST MECTOPOXKICHUS TI0T THOM. UeM riry0xe pa3MelneH
MIPOYKTUBHBIN TUTACT, TEM OOJIBINAS TIJIOMIAh €T0 MOXKET OBITh pa30ypeHa ¢ OTHOU
mwiatgopmbl. [Ipu 1iIyOOKOM 3ajieraHuM MECTOPOXKACHHS HYKHO COOpPYXKaTh
HEOOJIBIIIOE KOJIMYECTBO OOMBIIMX MIaTHOPM, MpEeIHA3HAYCHHBIX Il OypeHus u
oOcnmykuBaHusl OOJIBIIOTO KOJWUYECTBA OYpPOBBIX CKBaXKWH. THI U pa3sMepbl
COOPY)KEHHMsSI 3aBUCAT TakKe OT TIyOMHBI MOpS B MECT€ DOKCIUIyaTalluH,
OT/IAJICHHOCTH OT Oepera, BHEITHUX Harpy30K U Ipyrux (GakTopoB.

E e

Puc.1 — Mopckas HnaT(bopa

KoHncTpyupoBanue THIPOTEXHUUYECKUX COOPYKEHHH HEPTEIpPOMBICIOBOTO
Ha3HA4YCeHMsI POBOJAT C YUETOM TPEOOBAHUM:
- appextuBHOCTH (KOHCTpYKIHS MCII momkHa OTBE4aTh CBOEMY HA3HAUCHUIO);
- HAJACKHOCTH (KOHCTPYKIIUS U BCE OJIEMEHTHI JIOJDKHBI 0€3 TMOBPEKICHHMA
MPOTUBOCTOSITh BCEM JAECHCTBYIOIINM Harpy3Kkam);
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- JIOJITOBEYHOCTH ([I0JKHA OBITH oOecriedeHa Oe30Tka3Has paboTa Bcex OypOBBIX
arperaros);
- TEXHOJOTHYHOCTH (MIPH KOHCTPYUPOBAHHH JOJKHBI OBITh TPETyCMOTPEHBI
yn00CTBa IKCIUTyaTalluk U 0030pa KOHCTPYKITUH);
- SKOHOMHUYHOCTH (3aTpaThl Ha €€ KOHCTPYHPOBAHHUE, U3TOTOBICHUE JIOJDKHBI OBITH
MUHUMAaJIBHBIMH );
- ICTETUYHOCTH (KOHCTPYKIUSI TOJDKHA OTBEUaTh TPEOOBAHUSAM TEXHHUYECKOM
ACTETUKH).

[lepeuncnennsie TpeOOBaHUS HEOOXOUMO PACCMATPUBATH B KOMILIEKCE.

2 3agaun

3aga4m COCTABISIOTCS 3aKa3YMKOM U JIOJDKHBI B C€0s BKIIFOUATh:
- ucxoaublie naHHble Wi pacuetoB MCII, KOoTOpble COCTaBIAIOTCS MO JaHHBIM,
XapakTepu3yromM Tornorpaduro Mopckoro gHa B Mecte ycraHoBk MCII, rimyOuny
MOPSI, XapaKTEPUCTUKY IPYHTOB, a TAKXKE JaHHbIE 00 OKpyXaloIlIeil cpee;
- TEXHOJOTWYECKHME M TEXHUYECKHE JaHHbIE OypeHUs: KOJUYECTBO OYpOBBIX
YCTAaHOBOK, TJTyOMHY OYpOBBIX CKBa)XHH, JOIMYCTUMYIO Harpy3ky Ha KpIOK, Maccy
o0cagHON M OypWIIBLHOM KOJOHH, NMPUBOJHYI0 MOIIHOCTH OYpOBOW JieOeaKU U
OypOBBIX HACOCOB, OCHOBHBICE TEXHMYECKHE JIaHHbIE CJadyd OypOBOTO
0o00OpyZIOBaHUs, XapaKTEPUCTUKY OypOBBIX pPACTBOPOB, OOBEMBI  CHIMYYUX
MaTepHaJIOB JUIsl MPUTOTOBIEHUSI OYPOBBIX M TAMIIOHAXKHBIX PACTBOPOB, THUIBI U
KOJIMYECTBO XMMHUUYECKHX PEareHTOB, HEOOXOIUMBIN 00BbEM TOIUIMBA U TOprove-
CMa304YHBIX MaTepHAIOB, OObEMBbl MUTHEBOM W TEXHUYECKOW BOJBI U JApPyTHE
JJaHHbIE, KOTOpbIC JOJDKHBI OOecneurBaTh HOPMalIbHYIO padboTy OypoBoif
YCTaHOBKU;
- BTOPOCTENEHHbIE JIaHHBIC: KOJUYECTBO OOCTYKHBAIOIIETO MEPCOHANIA, CUCTEMBI
OTOIUICHHMS, MOJladya BO3/yXa B CHUCTEMaxX YIpaBJeHUs], pa3MelleHue MmiaTGopMbl
OTHOCHUTEJILHO HAIPaBJIEHUs] BETPOB U BOJIH, IIYOHMHBI MOPs U T.I. OCOOEHHOCTHIO
TUAPOTEXHUUYECKUX COOPYKEHUM KOHTUHEHTAILHOTO IIeNb(a SBISETCS TO, UTO OHU
CTPOSITCSL M OKCIUTyaTHUPYIOTCSI B YCJOBHUSIX, KOIJIa Harpys3ka, BbI3BaHHas
€CTECTBEHHBIMU (haKTOpaMHu, OUYEHb OOJblllasg, OCOOCHHO TPH 3HAYUTEIBHBIX
rIIyOMHaX YCTaHOBKU COOPY>KCHHUS.

K ruapoTexHHYECKUM  COOPYXKEHUSM  KOHTUHEHTAJIBHOTO  Ienbda
MPEABSBIISIIOT MTOBBIIICHHBIE TPEOOBAHMS OTHOCUTEILHO HAJIC)KHOCTH B CBSI3H C TEM,
YTO Ha HUX MOCTOSIHHO HAaXOJUTCS OOCTY>KUBAIOIINI MIEPCOHAT.

3 OcHOBHbBIE U BTOPOCTCNNCHHBIC MOPCKHUE TNAPOTCXHUICCKUEC COOPYKCHUA

Mopckne TUAPOTEXHUYECKUE COOPYXKEHHUs, B 3aBUCHUMOCTH OT HA3HAYECHUS,
JIEIIATCS. HA OCHOBHBIE U BTOPOCTENEHHBIE. K OCHOBHBIM OTHOCATCS T€ COOPYKEHHS,
BBIXOJ] KOTOPBIX U3 CTPOS MPUBOJUT K HAPYIICHUIO HOPMAJILHBIX YCIOBUH PabOTHI
(3KCIUTyaTaliK) BCETO KOMILIEKCA, & K BTOPOCTENEHHBIM — KOTOPhIE€ HE BIUSIOT Ha
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paboTy Bcero crparernyeckoro oOwBekTa. B 3aBucMMOcTH OT pa3Mepos,

JNEUCTBYIOLIMX HA HUX, HAPY30K U CJIEACTBUN pa3pyllieHUs TUIPOTEXHUYECKUE

COOPY)KE€HHS KOHTMHEHTAJbHOTO Ieib(ha AeNarTcd Ha KJIacChl KalHMTaJbHOCTH.
Becw nepuoj cyiectBoBanusi OypoBoi OalllHU B MPOIECCE IKCITyaTalluy Ha

KOHTHHEHTAJIbHOM IIeIh(e COCTaBISAETCS U3 TAKUX ITAIOB:

- CTpPOUTENLCTBO Ha OeperoBod 0as3e: Ha ATOM dTale BBIMOJIHSAIOTCS PadOTHI,

CBSI3aHHBIC C M3TOTOBJICHUEM U MOHTAXKOM OTIEIbHBIX KOHCTPYKTHUBHBIX OJIOKOB

WIN COOPYKEHUS B LIETIOM;

-TPaHCIIOPTUPOBKA K MECTY YCTAHOBKU;

-YCTaHOBJICHUE OKOHYAHHUsI CTPOUTEIIbCTBA;

- DKCILTyaTalus y3JI0B U arperatoB OypoBoii OamiHu.

-IEMOHTaX.

JIis KaXJ0ro M3 JTamoB JOJDKHBI OBITh PAacCMOTPEHBI COOTBETCTBYIOIINE
pacyeTHbIe CIy4yau, IPU KOTOPBIX COOpYKeHue Oy et paboTaTh B 00Jiee BHITOTHBIX
yCIIOBUSIX. DTUM 00€CIeunBaeTCs HaJiexkHasi paboTa COOPYKEHHS Ha MPOTHKEHUN
BCETO IEpUOJA €T0 CYLIECTBOBAHUE.

4 Coopy:keHNsi KOHTHHEHTAJbHOTO 1Ieabda

CoopyxeHUsT KOHTUHEHTAJIBHOTO IIeNb(a 4acTo MPUXOAUTCS PAaCCUUTHIBATH
JUIL YCIOBUM CJIOKHOI'O HAIPSDKEHHOIO COCTOSIHUSA, [UIA KOTOPOrO €Iie He
pa3paboTaHbl METO/bI ONPEACICHUS YCWINNA U eopMaluii ¢ y4eTOM HEyImpyrux
XapaKTepUCTUK MaTepuaa KOHCTPYKLIMH COOPYXKEHHs U €ro OCHOBBL. B aTmx
Clly4yasxX JOIIyCKaeTCs IPOBOAMUTH PACUETHl 3a JOIYCTUMBIMHU HAIPSIKECHUSIMMU.
Takoe cocTosgHME, NpU KOTOPOM COOPYXKEHHE WIM €ro OCHOBA IIepecTaer
YIOBJIETBOPATh 3aJaHHBIM TpeOOBaHUS Ha BCEX OJTamax CTPOMUTENIbCTBA U
DKCIUTyaTalluM COOPY>KEHUs, Ha3bIBACTCS NpeAenbHbIM. lIpenenbHoe cocTosiHue
noApasaenserca Ha Ase rpynnsl. [lepBas rpynna BKIIOYaeT NpenesbHbIA pacyer,
KOTOPBIM BEAET K MOTEpU HECYIIEeW CHOCOOHOCTH WM TMOJHOM HEMPUTOJHOCTH
KOHCTPYKIIMU WJIM €€ OCHOBBI K AKCIUTyaTali. Bropas rpyrmmna BKIOYaeT B ceOs
MPEAEIbHBIM  pacyeT, KOTOPBIM 3aTpyAHSET HOPMAJbHYK OKCIULyaTalHIo
COOpPYKEHUSI M €ro OCHOBBL. K TmpenenbHOMYy COCTOSHHMIO  TEPBOM TPYMIBI
OTHOCSTCH:

- 00111251 TOTEPs] CTOMKOCTH OAlllHU B LIEJIOM;
- IOTEPs CTOUKOTO ITOJIOKEHMS;
- IEPEXO0/l B CMEHHYIO CUCTEMY;
- KQUeCTBEHHOE N3MEHEHNE KOHPUTYPALINY;

- COCTOSIHUE, IPU KOTOPOM BO3HUKAET HEOOXOJUMOCTh OCTAHOBKHU IKCILTyaTal[lH B
pe3yJibTare TEKydeCTH MaTepuana, CABUIa B COEAUHEHHUSX, IOJ3Y4YECTH WIH
YPE3MEPHOIO PACKPBITHS TPEILIHH.

K mpenenpHOMYy COCTOSIHHUIO BTOPOM T'PYIIbI NIPUHAIJIEKHUT TO, YTO SIBISETCS
HEJIONYCTUMBIM COTJIACHO YCJIOBHUSIM HOPMAJIbHOW AKCIUTYaTaIUK:
-neopMany KOHCTPYKIIUN WM OCAKU;
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-K0JIe0aHNE KOHCTPYKIUY;
-M3MEHEHHE TMOJIOKEHMS;
- 00pa3oBaHue TPEIIUH.

5 CBaeunble pyHIaMEHTHI

CBaeuHble (yHIaMEHTBI — 3TO OJIHA U3 HAH0OJIee BAKHBIX YaCTEH KOHCTPYKIUU
1aT(OPMBbI CKBO3HOTO THUIA. DT KOHCTPYKIUS MOKET ObITh BBIIIOJIHEHA B BUJIE:
- OZIMHOKHUX CBail, KOTOpBIE MOTPYKAIOT B TPYHT YE€PE3 CTOMKU ONMOPHBIX OJIOKOB;
- TPYHIOBBIX CBail, KOTOpbIE HMEKT KPYroBoe paszMelieHue B Iuta”e. Hx
HOTPYXarT B TPYHT 4epe3 CleLUalbHbIE HANpAaBISIOUIME U CBA€UHBbIE OOONMBI.
Ha ceronns camoe 00bloe pacipoCTpaHEHHUE MOJIyUNIIN CBAU CIIETYIOIINX THUIIOB!
3a0uBHBIC, OypO3aJiMBHBIC; C pacuipeHueM. Haubonee pacmpocTpaHEHHBIMH,
OCOOEHHO B 3arpaHUYHON MPAKTUKE, MIPU BCEX BHUJAX IPYHTA, KPOME CKAJIbHBIX,
cTayd 3a0uBHBIE. Takue cBau BBINOJIHAIOTCS U3 METAIMYecKux TpyO. PacuerHas
JUIMHA CBal JOCTUTAETCA IMTyTEM CTBIKOBKH C OMOILBbIO CBAPKU OTJEIbHBIX CEKLIUM.
Camyro OOJBIIYI0O MPOYHOCTh HMEIOT OeciioBHble TpyObl. Ilpu Hamuuuu
COBPEMEHHOT0 000pYyAOBaHUS METAJUIMYECKUE TpyOdaThle CBaW yJaeTcsi ObICTPO
3a0MBaTh HAa MPOEKTHYIO TNTyOHHY. HUKHME KOHIBI CBail OCTaBIISIOT OTKPBITHIMH, a
II0CJIE OKOHYAHUS UX YCTAHOBKHU I'PYHT MTOJAHUMAIOT HA IOBEPXHOCTH U 3AIOIHSIOT
IPOCTPAHCTBO LIEMEHTHBIM PAaCTBOPOM U OETOHOM, KOTOPBIN B 2-3 pa3a MOBBIIIAET
IIPOYHOCTH CBau. B cilydae, korga npoxoguT OTKa3 IPH YCTAaHOBKE CBaW 10 TOTO,
KaK OHa JOWJET O MPOEKTHOM ITyOWHBI, IPUHUMAIOT CHELMAIIbHBIE MEPBI JUIsl €€
JanbHENIIe yCTaHOBKH. JTO MOXET ObITh 3abuBaHHMe C pa3OypuBaHueM. Tak,
nuamMeTp OypOBBIX CKBaXKUH, KOTOpPbIE OYpSAT HUKE OT TOplia yKe 3a0UTON CBau, HE
JOJDKEH TIpeBblmaTth 75% auaMerpa cBau NMpU TIIUHUCTBIX TpyHTax U 50% mnpu
necyaHbIX; 32001 OYpOBBIX CKBAKMH JIOJKHBI HAXOAUTHCS HE MeHee uyeM Ha 3-4,5
M BBbIIIE OT NPOEKTHOW TIJIyOMHBI YCTAHOBKHM CBau. B HEKOTOpBIX ciayyasx
MPUMEHSIOT ABYXCTENEHHOE 3a0MBaHKE CBAli: IEPBYIO BHEIIHIOIO CBAIO 3a0UBAIOT K
3aJIaHHOM OTMETKE, TOTOM Pa30ypUBAIOT IPYHTOBOE AJIp0, KOTOPOE 00pa30Banioch B
cepellnHe, U yepe3 00pa30BaHHOE MPOCTPAHCTBO 3a0MBAIOT APYTYIO CBAIO MEHBIIIETO
IaMerpa.

6 CoBmecTHasi padoTa CBaeYHbIX 3JIEMEHTOB

Jlnst oGecrieyeHust COBMECTHOM pabOThl 000MX CBA€UHBIX JIEMEHTOB KOJIBLIEBYIO
1IeJIb MEXAY CTEHKaMH TPpyO LIEMEHTHPYIOT, a BEpXHHUE KOHIIBI CBAPUBAIOT JPYT C
npyroM. Illenr wMexay BCTaBHOM cBaeii W CTEHKOHW OypOBOM CKBa)KMHBI
neMeHTUpytoT. [lpu 3ToM pexomeHayercs, yToObl 3Ta IIeNib OblIa HE MEHbIE 75
MM.

CnoXHbIE TEOJOTMYECKHE YCIOBUSA, KOTOPBIE BCTPEYAKOTCSI HAa MOPCKHUX
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MECTOPOKICHUSIX, 9aCTO HE MO3BOJIIOT MPUMEHSTh 3a0MBHEIE CBan. B CBsI3H ¢ 3TUM
HIMPOKOE pUMEHEHUE MOJIYYHIIN Oypo3aiiBHBIE CBau.
Jlnst ycTaHOBKM OypoO3aJMBHOM CBaW B TPYHT Ha IIIyOMHY, MPETyCMOTPEHHYIO
MPOCKTOM, OypsAT OypoBYyHO CKBaXXWHY mguamerpoM Ha 150-200 mm Oosblie
nuamerpa cBad. [lorom B OypoBYIO CKBaXMHY OITyCKAalOT CBal M TPOBOJIST
neMeHnTupoBanue. Kpome takoi mpocToi cxembl, MPUMEHSIOT OypO3aIMBHBIE CBAU
KOMOMHUPOBaHHbIE, KOTOPbIE  COCTOST M3  HECKOJbKMX  KOHIIECHTPUYHO
pa3MernieHHbIx TpyO. TpyOy Oombioro nuamerpa 3a0MBAOT B BEPXHHE ILIACTHI
TPYHTa, OHA CIIYXHUT BOJOOTIECISIONICH KOJOHHOW W SIBISETCS OJHOBPEMEHHO

HaIlpaBJIIOIIEH pu OypeHun OypOBBIX CKBaYKHH.
CoBpeMeHHbIE  CITOCOOBI  LIEMEHTUPOBAHUS  CBail  MpeaycMaTpUBAIOT
BO3MOKHOCTh oa4n pacTBopa noA BBICOKMM JTABJICHUEM.

Jlns obecriedeHuss COBMECTHOM paOOThlI CTBOJIA CBaW M €ro paclIUpeHUE B
pa30ypeHHyl0 dacThb Mepel LEMEHTHUPOBAaHHUEM IIyCTOTHl YCTaHAaBJIMBAIOT
METaJUIMYECKUI aHKED.

7 YcTaHOBKA 0JI0KOB

Pasrpy3ky u ycTaHOBKY OJOKOB B BEPTHKAJIBHOM IIOJIOKCHUU IIPOBOJIAT B
HECKOJIPKO JTaroB: pasrpy3ky omnopHod dactu MCII u ycTaHOBKY ee B
BEPTHUKAJIBHOE IMMOJI0KEHHUE; 3aKpEIUICHUE OJI0Ka CBasMH Ha MOPCKOM JIHE; MOHTaX
BEPXHETO CTPOCHUS B MOAYJIeH. TeXHOIOTHsI pa3rpy3Ku OypoBOro 000pyI0BaHUS U
YCTaHOBKA €r0 B BEPTUKAJIBLHOE TOJOKCHHE HE 3aBHCHT OT €T0 BBICOTHI M Beca.

[TnaByumii KpaH IOJDKEH HWMETh JOCTYITHBIE pa3Mepbl, YTOOBI HAIEKHO
BBITIOJIHATh BCE ONEpalMM TPU IMOBOPOTE IIIABAIOIIETO MOHOOJIOKAa U3
TOPU30HTAJIBLHOTO B BEPTUKAIBHOE MMOJIOKEHNE U YIASPKUBATh MOHOOJIOK Ha IJIaBY
JI0 TEX TIOp, MIOKa OH He OYJET YCTaHOBJICH B HY)KHOM T0JIOKeHHH. C yBeTMYEeHUEM
TIIyOMHBI TEXHOJIOTHS CITyCKa MOHOOJIOKa MMEET HEKOTOphle OCOOCHHOCTH. Tak,
eciaum Macca TriyOOKOBOJHOTO MOHOOJIOKAa OYeHb OOoJjblas, TO OH MeEJJICHHEe
pearupyer Ha JICHCTBHE BOJH, YeM KpaH, KOTOPBIM HAXOIUTCA Ha IUIaBy. JTO
pasInure B TUIPOJMHAMHUYECKOM peaKkIud KpaHa ¥ MOHOOJIOKa MOXKET CO3/1aBaTh
JIOTIOJITHUTENIbHBIC TMHAMUYCCKUE HAarpy3KH Ha KpaH, KOTOPBIA OYCHb OMACEH MpH
MpOBEJICHUH pPabdOT MO yCTaHOBKE MOHOOJIOKa Ha Mecrto. I[locie ycTaHOBKH
MOHOOJIOKAa €T0 3aKPEIIsiOT CBasIMHU.

8 MoayJ/ibHOE CTPOUTENBCTBO B MOpe

MoHnTax 0JIOKOB OYpOBBIX M HE(TEIPOMBICIOBBIX COOPYKEHUN HE SBISCTCS
HOBBIM. OCOOEHHOCTH €ro B MOPCKOM HE(TEIPOMBICIOBOM CTPOUTEIHCTBE
3aKJTF0YAeTCsl B MPUMEHEHUN 00Jiee MaCCUBHBIX M OOJBIINX Ta0apUTHBIX OJIOKOB.
[[Inpokoe pa3BUTHE MOAYIHHOE CTPOMTEIILCTBO B MOPE MOJIYUYHIIO B CBSI3H C TEM,
9TO B MOPCKHX YCIOBHSIX CTOMMOCTH CTPOUTEILCTBA HE(DTEIPOMBICIOBBIX
o0bekToB o0xoautcss B 5-10 pa3 popoxke, yemM Ha cyme. TpydoeMKOCTh
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CTPOUTEIHCTBA M MOHTAX arperatoB HEMOCPEJICTBEHHO Ha MecTe paboThI
1aTGOpMbI B MOpE SIBIIIETCS OY€Hb BBICOKOW. M3roToBiieHre Moaysed OoJbInon
Macchl YCIOXHSET HX TPAaHCHOPTHO-NOrPy30uHble onepauuu. lloatomy B
OOJBIIMHCTBE  ciaydaeB Macca Moayined  cocraBiaser  500-800  ToHH.
Pa3smepbsl M KOJIMYECTBO MOAYJEH OMNpPENESIOT YUCIOM OYpOBBIX CKBaXUH,
KOJIMYECTBOM OYpPOBBIX YCTAaHOBOK, KOTOPOE MpeAnoaaraercst OypeHueM u3 1IaHHON
1aTOPMBI, OKUIAEMBIM IEOUTOM U IPYTUMH XaPAKTEPUCTUKAMHU.

9 Pazmeruenue MoayJei

Pasmemienne moayneit Ha tuatgopme MokeT OBITh OAHO-, BYX- M Ooiee
MOBEPXHOCTHOE. Y CTaHOBKA MOJYJIEH Ha TuraTrgopmMe MOKET MPOBOAUTHCS B OIUH
WM J1Ba 3Tara. Ha mepBom 3Tare mponu3BOIUTCS OCHOBHOE Ha3HAYCHHE TIIATHOPMBI
OypeHusi OYpOBBIX CKBaXMH W obOecrieueHue no0buu Hedtu. Ha BTOpOM HTare,
MocJie OKOHYaHusi OypeHusi KycTa OypOBBIX CKBaXHH, OypoBoe 00OpyaOBaHHE
CHUMaeTcs ¢ MIarGopMbl, U Ha €ro MECTO YCTaHaBIUBAIOT MOIYJIH C
JOTIOTHUTEIBHBIMA ~ TEXHOJIOTMUYECKUMH  YCTAaHOBKaMH, KOTOpbIE BKJIIOYAIOT:
YCTAaHOBKHU JUIsI TIOATOTOBKU W YTUJIM3AIMK ra3a, KOTOPBIA CXKUTAIOT Ha (pakere,
YCTAaHOBKU TOJIFOTOBKM M 3aKa4KH BOJIbI B IUIACT, YCTAHOBKY JJIS KAalMTAJIbHOTO
peMoHTa  OypOBBIX  CKBa&XHH, obopynoBanue  raznudpra  w o Jp.
Ha BepxHemy ypoBHE Ka)x7oi pabodeil Miomaaky yCTaHOBICHbI OypoBas OarrHs,
OypoBas iebeika, poTop u ipyroe odopyaoBanue. Ha HuKHEM ypoBHE pa3MeIaoT
pe3epByapbl s OypoBOTO pacTBOpa C BHOpPOCHTaMHU, MECKOOTICTUTEISMH,
WIOOTNICIUTENSIMU, Jera3aTtopsl W JAp. BeprukampHas pabouasi 1UIomagka
npeaHa3HavYeHa s prueMa BepToseToB. Ha miomianke mpeaycMoTpeHa 00JuIloBKa
MPOTUB CKOJBKCHHS, TPEAyIpEeauTeIbHas CETKa, CBETOBas CHUTHAIW3ANMS U
MIPOTHUBOIIOKAPHAS 3aIHTA.

10 Pazmenienne TeXHOJIOTMYECKOr0 000pPyA10BAHUS

Kommieke TexHomOrHMUecKoro o0opyaoBaHus isi JOOBIYM W TMOJTOTOBKHU
HedTtu u raza Ha MCII ycranaBnuBaroT Ha 1uiatdopme Ha BTOpod craauu. OH
obecrnieunBaeT J0OBIYY M TOATOTOBKY He(PTHM M Taza Mo CileAyrIled cXxeme:
MPOIYKIUS M3 OYpPOBBIX CKBAXHH Yepe3 YCThEBYIO apMarypy TIOCTyNaeT B
MaHU(]OIBA, KOTOPBIM COCTOUT W3 YETHIPEX PACTIPECIUTEIbHBIX JIMHUN: JBYX
TEXHOJIOTUYECKHX; OJTHOW HU3KOM ¥ OJHOU JTMHUH UCTIHITAHUS U OYUCTKHA OYPOBBIX
ckBakuH. [logaya u3 Kaxmoit OypoBOM CKBaKMHBI HE()TU U raza peryIupyercs
3aBIKKaMu. Pa3Beska m pazpaboTka HEDTSHBIX TOPU3OHTOB, 3AJICTAIONINX IO
JTHOM MOpPsI, B 3aBUCUMOCTH OT YCJIOBUH MOXET OBITh MPOBEJCHA Pa3HBIMU
criocobamu. OCHOBHOM TpoOJieMOl TP TIPOBEAEHUU pabOT B MOpE B MOCJEAHEE
BpeMsl SIBJISJIOCH CO3/IJaHUE MPOU3BOJICTBEHHOM TIJIOIIA/IKH, U3 KOTOPOU BEIyTCS BCE
paboThI MO OypeHnto OyPOBBIX CKBAXKUH U J100bIYa HEDTH.
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Bonpocs ajs codeceroBanus

Kak onpenenstorcsi pa3Mepbl COOPYKEHHMsT MOPCKHMX IUIaTGOpM IpU
OCBOEHUU MECTOPOKACHUN?

W3 Kakux 3TamoB COCTABIIETCS NEPUOJ CYLIECTBOBAaHUS OypoBOil OaliHu B
IIPOLIECCE IKCIUTyaTallud Ha KOHTUHEHTAIbHOM Iienbde?

CBau KakuX TUIIOB HauboJiee pacIpOCTPaHEHBI B HaIlle BpeMs?

B cBsi3u ¢ yeM MIMPOKOE pa3BUTHE MOIYYUIIO MOIYJIBHOE CTPOUTEIBCTBO B
Mope?

[To kakoii cxeMe KOMIUIEKC TEXHOJIOTUYECKOTO 000pyI0BaHHs 00eCcIieYrBaeT
n00bIYy ¥ IOJATOTOBKY HETH U raza?
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IIpakTHyeckoe 3aHaTHE S
Cucrembl pa3padoTKu meabGOBbIX MeCTOPOKACHU I

Heas u comepxxanue: O3HAKOMIIEHHME C CHCTEMaMU pa3pabOTKU MIEIb(POBBIX
MECTOPOKICHUN.
OprannzannoHHas popma 3aHATHA: co0eceJOBaHMeE.

Bce moctymable cpencTBa pa3pabOTKH MECTOPOKACHUA U TOOBIYM HEPTH U
ra3za Ha riryouHe okosio 300 M u GoJiee YETKO MOAPA3JEIAIOTCS HA TPU TPYIIIIBL:
CHCTEMBI, 3aKpEIJICHHBIE HA JHE MOps, IIBapTyeMble U MPUBS3aHHBIC IUIaBYUHE
CUCTEMBI, & TAK)KE MTOJABOIHBIE TOOBIYHBIE CUCTEMBI (PUCYHOK 1).

CraumoHapHble Mnasyuue
nnatdpopmbl CUCTEMbI
[naByuasn
lMnaByyee yCTaHOBKa
OCHOBaHue ona no6biuu,
C HaTKHbIM XpaHeHus
BeToHHasg CranbHas Mmbkas AKOPHbIM  LUITanroBas 1 OTrpy3Kun

nnarpopma nnarpopma nnardopma KpenneHuem nnarpopma HedTn (FPSO)

L Nogrogubie J
AO0ObIYHbIE CUCTEMbI

Pucynox 1 - Bapuantsl cuctem pa3paboTKu NTyOOKOBOIHBIX CKBaXKUH

CucremMbl, 3aKpenJieHHbIE HA IHe MOPS
Takue KOHCTPYKUMU ONMUPAIOTCS HEMOCPEACTBEHHO HA MOPCKOE IHO U
KpEIATCs 3a CYET CBOEro Beca JMOO ¢ MOMOIIBIO CTAIBHBIX ONOP, YNHPAIOIIUXCS
OJIHUM TOPILIOM B MOPCKO€ JIHO, IpyTUM - B Iuiatrgopmy. B 3Ty rpynmy BXoasT
HECKOJIbKO TUIOB TIATQOPM.

Cranuonapublie mjaargopmbl. COCTOAT W3 OMOPHOTO OJIOKa PEHIeTYaToro
tuna u many6. brmok mpencraBiser coOON BBICOKYIO BEPTUKAIBHYIO CEKIIHIO,
COCTaBJICHHYIO M3 CTaJbHBIX TPYO M C TIOMOIIBIO CBAll 3aKPETUICHHYIO HA MOPCKOM
nHe. CBepXy KOHCTPYKIIMM pacrojaraercs J00bIYHOe O0OpYyIOBaHHE, JKHIIBIE U
CITy’keOHBIC TTOMEIICHHUS KOMaH/IbI, a TAKXKe OYpPOBBIC YCTAHOBKHU.
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I'uOxue naargopmbl. AHATOTUYHO CTALMOHAPHBIM, COCTOSIT M3 TPYOHBIX
AJIEMEHTOB U 3aKpEIUIEHbl HA MOPCKOM JIHE C IOMOILBIO CBai, MOAAEPKUBAOIINX
nany0y. Ilpennonaraercs, uro rubkue miarGopmsl MOTYT BbLAEpXkKaTh OOJbLINE
OTKJIOHEHHMSI OT BEPTUKAJIU, YeM 00JIe€ MAaCCUBHBIE CTAllMOHAPHBIE IIAT(HOPMBI.

I'paButanmonnbie niaargopmbl. CKOHCTPYUPOBaAHBI U3 kelie300eToHa. OHH
OCTal0TCS Ha MECTE UCKITFOYUTEIHFHO 3a CYET COOCTBEHHOTO Beca. Mconmb3yroTes 110
rryoun 1000 ¢yt. (300 M), ogHAKO CO BPEMEHEM B CBSI3M C PUCKOM CITOJI3aHUS
TpeOYIOT HATMYIMS 0COOO0 TBEPIBIX JOHHBIX TIOPO/I.

IlnaBy4ue cucTeMbl
Takue cucTeMbl BKIIIOYAIOT B ce0s TUIAaTGOPMBI C HATSHKHBIM BEPTUKATHHBIM
SKOPHBIM  KpeIJICHHEM, IUIaBydYre He(TeTOOBIYHbIC CHCTEMBI, IIITAHTOBBIC
m1aTGOpMBbI, a Tak)Ke IJIaBYyYHMe YCTAHOBKHU JJIsi JOOBIYM, XpAaHEHHUS W OTIPY3KH
HedTu. /{11 Toro 4roOnl 1r00as M3 ITHX IJIATGOpPM OCTaBajach Ha MeCTe M Oblia
CBSI3aHA CO CKBaKWHOM Ha JTHE, €€ HEOOXO0IUMO IITBAPTOBATH C IIOMOITHIO HATSKHBIX
WJIU TIPOBOJIOYHBIX KAHATOB U IICTICH.

IInargopmbl ¢ HATSUKHBIM BePTHKAJIBHBIM SKOPHBIM KpellIeHHeM
(tension leg platforms, TLP). Ota mutargopma nipeacrasisieT coboit npeiidyromiee
OCHOBaHHUE, COCTOAIIEE M3 IUIABYYMX KOJOHH M MOHTOHOB. CTanbHbBIE INITAHTH
yIEPKUBAIOT €T0 UyTh HUKE ECTECTBEHHOTO YPOBHSI TOTPYKEHHUS, TOITOMY KaHATHI
HATATUBAIOTCS M HE Aal0T IaTpopMe CIBHHYTbCA C MecTa. TeM He MeHee
wiatopma ciaerka MeHseT MECTOTIOJIOKEHUE BO BpeMsl TopMoB. OOBIYHO Takue
m1aT(pOpPMbI OCHAILIEHBI HAJBOJHON (POHTAHHOW apMaTypoil, HO UCHOJIb3YETCsS H
MOJIBOAHOE 000pyAOBaHNE. AHAJIOTUYHO CTAIlHOHAPHBIM CHCTEMaM, TIaT()OpPMEBI C
HATSDKHBIM  KPETIJICHUEM TO3BOJIIIOT OYpUTh CKBa)XXMHY HEMOCPEICTBEHHO C
nanyOel. [ns mo0biuM HE MeHbIeH TIyOMHE WCIOIb3YeTCs yMEHbIIEHHAs
Moaudukanus TLP.

IItanrosbie miaatgopmbl. Y d3TOro Tuma IMmIaTGopM TUIABYYECTh
JIOCTUTAETCS C TMOMOIIBIO OOJIBIIUX IMJIMHIPOB, HAXOSAIINXCS Ha JHE MOPS, YTO
MO3BOJISIET yaepKuBaTh Tuiargopmy Ha mecte. [lIBapToBka muatdopmsl TpeOyeT OT
8 10 16 MPOBOJIOYHBIX WM CUHTETHYECKUX KAHATOB M IENE. 3a CYET OrPOMHOM
MaccChl IITAHTOBbIE TIAT(HOPMBI MPAKTUUECKH HE HCHIBITHIBAIOT BEPTUKAIBLHOU
KAuK{ JaXXe MPH IITOPMax, OJHAKO MOTYT HEMHOTO CMEIIATHCS MOJ JEHCTBUEM
BeTpoB MW TeueHud. Kak s npenpiaymero THma, 34€Ch  HUCMOJIB3YIOT
MPEUMYIIECTBEHHO HAJBOJAHYIO apMAaTypy, OJHAKO BCTPEYAIOTCA U MOJBOJHBIC
CUCTEMBI, 0OBIYHO HA NTYOOKOBOJHBIX YYacTKaX.

IlnaByune HedTeno0biunbIe cucTembl (floating production systems, FPS).
Oto cymHa ¥ mIaTOPMBI C HATSHKHBIM KpEIUICHHEM, JIMOO TMOJYIMOTPYKHBIC
OCHOBaHMs, Ha KOTOPBIX YyCTAaHOBIEHO J0ObIYHOE oOopynoBanue. OHH
YAEPKUBAIOTCS HA MECTE C TTIOMOIIBIO MPOBOJIOYHBIX WJIM CHHTETUYECKHX KaHAJIOB.
Tak kak OHM JOBOJIEHO WHTEHCHUBHO JIBUTAIOTCS KaK B TOPU3OHTAJIBHOM, TaK U B
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BEPTUKAJIBHOM IIJIOCKOCTH, TO HE JONYCKAalOT HU YCTAHOBKY HaJBOIHOTO
o0opyaoBaHusi, HU OypeHue. 3HauuTeNbHas MOABUKHOCTD B IITOPMSIILIUX MOPSIX U
OypHBIX TEUEHUSIX TpeOyeT CHeNHaTbHOrO O0OpYIOBaHUS M TPYOOIPOBOIOB,
KOTOpbIE CITIOCOOCTBOBAIIU OBbI IOCTABKE raza WM He(PTH OT YCThsl CKBAXKUHBI HA JTHE
HaBepX, Ha MmIaThopMy, TJIe PacloI0KeHO JOOBIYHOE 000pYAOBaHUE.

I[lnaByune yCTaHOBKH /Jisl A00bIYHM, XPAHEHUS WU OTIPY3KH HedTH
(floating platform, storage, and offloading, FPSO) - st0 kpymnHble cyna,
CHeIMaIN3UPOBaHHBIC MO0 PEKOHCTPYHUPOBAHHBIC M3 TaHKepoB. lIIBapTyroTcs c
MTOMOIIIBIO KaHATOB | 1eneil. Tak ke Kak W miaBydne He(pTemoObIYHBIE CUCTEMBI,
OHM HETIPUTOJIHBI )11 OyPEHHsI, a JINIIb JOOBIBAIOT HEPTH U3 MOJBOAHBIX CKBAKHH
U XpaHAT Ooybmue 00beMBbI HE(TH IS TMOCIEAYIOMEH TPaHCIIOPTHPOBKH C
MOMOIIIBI0 TAHKEPOB CHaOkeHWs. VX wmomudukammein sBIAIOTCS TUIaBY4YHE
HedTenamuBHbIe Xpanunuia (ITHX), koTopeie moaydaroT HedTh C PacioI0KEHHBIX
HerojaneKky JoObIYHBIX TuiaTdopMm (00biuHO FPS) M xpansar ee, moxumaschk
TaHKepoB cHaOeHus. Cuctema, Briaouaromias FPS u ITHX , ananornuna FPSO.
Jlns HepTe100BIBAIOIIMX OCHOBAHUH TaKOT'O THIIA TJIyOMHA BOJIBI POJIM HE UTPACT

IloaBoaHBIE 100BIYHBIE CHCTEMBI
Taxast cucrema BKIIFOYAeT OJHO WJIM HECKOJIBKO YCTHI CKBaXKMH HA MOPCKOM
JTHE, KOTOPBIE HAMIPSIMYIO CBA3aHBI C TUTAT(HOPMOI UITH C TOABOIHBIM MaHU(POIBIOM
(0OBsA3KOM apmaryp KycTta cKBaxuH). CoeIMHEHHS B TaKOW CHUCTEME - 3TO
TpyOONPOBOBI, BEAYIIME K CTAllMOHAPHOW OO0 MaBydeil miatdopme, KoTopas
MOKET OBITh PACIOJIOKEHA B HECKOJIBKHX KAJIOMETPAX OT MecTa 100bIYM. Takxe He
UMEIOT OTPAHUYCHUH 10 TITyOHHE.

Br100p cucTeMbl pa3padoTKu
BeiGop momgxonmsmmx cHUCTEM pa3paOOTKHM  MPEANojaraeT  OIECHKY
CTaHJAPTHBIX (U3MUECKUX YCIOBUW JOOBIYU: TIOyOWHBI MOpS, CTPOCHHUS
KOJUIEKTOpa U €r0 PACIOJIOKEHHUS, JOCTYITHOCTH TPAHCIOPTHUPOBKH (OTAEIBHO)
He(TH U raza.
I'nyouna mops. ['myOuHa Mops sBiseTcs pemaronmm GakTopoM B BEIOOpE
CUCTEMBI pa3paboTku. [Ipubnmm3uTenbHbIe 3HAUCHUS MaKCUMATIbHOU TIIyOUHBI IS
KaKIOTO U3 BO3MOYKHBIX THUITOB TIIATGOPM MTPUBEICHBI HIKE:

(0520017 00)3 E:10)2 00 (S0 401 €1 4 110) 01005 S0P SR 10 460 m
['paBUTALIMOHHBIE TIATMOPMBL......ccuvireeierieenieeteeieenieenteetesstenteeseseeenseessesneenees 300 m
[THOKHE TITATQOPMBL...ccuvvieeiieeeiieeeiieeeiteeeseeeesiaeeeeaeesseeessaeeessseeensseeensseesnsseens 910 m
[TnaTdopmbl ¢ HATSHKHBIM BEPTUKAIBHBIM SIKOPHBIM KperuieHueM (TLP)......1500 m
[IITAHTOBBIC TIATMOPMBL......evieeeiieeiieeeireesieeenieeeseaeeessreeessreessneesseeesnseeenssens 2290 m
[TnaByune HedrenoObraHbIe CUCTEMBI (FPS). .o Heorpanunuenno
[ToABOIHEIE TOOBIUHBIE CHCTEMBL. .. .. eeeeeeeeeeeeeeeeeeeeeens Heorpannuenno

Tpancnopruposka Hedgtu. I B Mekcukanckom 3aiuse, 1 B CeBEpHOM MOpe
y)K€ YCTaHOBJIEHA CETh TPyOOmpoBOJOB. MIHOT/IAa CTOMMOCTH MPOKIJIAIKU HOBOTO
TpyOOTIIPOBOJIa HACTOJILKO BBICOKA, UYTO NPHUHYXIAET HCIOJIb30BaTh IUIABYYHE
n00bIYHbBIC TTATGHOPMBI ¢ HEPTEXPAHUIIUIIEM, YCTAHOBJICHHBIM HA OCHOBAHUH HJIU
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nperidyronmm Henonaneky. B Takux ciyuasx tpedyetcs [THX, a myume FSPO, xak
HaIMpuMep, B yAaJeHHbIX pailoHax 3amagHodt Adpuku, 3amannbix Lllernenackux
i dapepckux ocTpoBax, rje HET HUKAKOH TpyOONpoOBOAHON MH(GPACTPYKTYPHI.

Yrunuzanua raza. Hanuuuve raza MokeT ObITh KakK MOJIOKUTEIbHBIM, TaK U
OTpHULIATEIbHBIM (PAKTOPOM IpHU BbIOOpPE cUCTeMBbl paspaboTku. Eciu B HedTH
MIPUCYTCTBYET PACTBOPEHHBIN NPUPOIHBIN Ta3, TO CKWUTAHWE ra3a HE pelaer
npobnemy. Ilpaktuuecku m000€ 3aKOHOJATENIHCTBO, PETYIUPYIONIEE MOPCKYIO
n00br9y HedTH, 3ampeliaeT WIH OTPAaHUYMBACT TMPOAOIKUTEIBHOE CHKHTAHUE
MOMYTHOTO Ta3a. [a3 SBISETCA TOJOXKUTEIbHBIM (PaKTOpoM, eciau BOIU3U
MECTOPOXKICHHS UIMEETCs ra3onpoBol. B Takom ciydae Hanbosee 61aronpusTHHIM
OKa3bpIBa€TCS BAapUAHT, KOTJa B KOJJIGKTOpE Npeobiamaer ra3, a >KUIKOCTb
MPUCYTCTBYET JUIIL B HE3HAYUTEIBbHBIX KOJTUYECTBAX.

['a3 6e3 mpobieM MPOXOAUT MO TPyOOMpoBOJIaM OOJIBIINE PACCTOSIHUS C
MUHUMAJIbHOM moTepedt naBnenus. Eciam ra3 nonyTHeld W 100bYa HedTH
peHTabenbHa, ra3 MOKHO MOBTOPHO 3aKadaTh OOpaTHO (pernpeccupoBaTh) B TOT
KOJUIEKTOP, OTKY/Ia OH OBLI MOJTy4eH, JIMOO0 B APYTrod MOIXOIAIIUN KOIeKTop. Jlis
perpeccuy ra3a B KOJUIEKTOPHI MPEUMYIIECTBEHHO HUCIOJIB3YIOTCA KOMIIPECCOPHI,
pacrnoyioKeHHble Ha J00bMHON 1iatdopme. B HEKOTOpBIX cilydasx, Korjaa
MOMYTHOTO Tra3a Mallo, OH MOXET IIOJHOCTBIO pPAacXOJ0BaThCsi HA HYXKIbI
1aT(GOPMBI: IPOU3BOJICTBO AJIEKTPOIHEPTUU JIJI1 HACOCOB, KOMIIPECCOPOB, TEIIA U
CBETA.

JIOCTYIIHOCTh KOJLIEKTOpPA. 3a4acTylo0 MPOLECC pa3padOTKU 3aTparuBaeT
OTHOBPEMEHHO HECKOJBKO KOJUIEKTOPOB. Torma JOCTYNHOCTh —Pa3IMYHBIX
KOJIJIEKTOPOB MOXET ONpPEACNSITh U BBIOOp MOAXonsmie cxembl. Eciu oHu
pPacnoJIoKEeHbI HEMOJANEKY (Ha pacCTOSIHUU HE 00JIee TPEX KUIIOMETPOB), OJIE3HBIM
OKa3bIBAETCS HAMpPaBICHHOE OypeHHE U3 OJJHON TOUYKU. UTOOBI 00JIETYUTH JOOBIYY,
KOKIYI0 CKBOKMHY MOXXHO OCHACTHUTH HAJIBOJHBIM OOOpYIOBAaHHWEM Ha €IUHOMN
no0bryHOM TIaTdopme. 31ech YI00HO MCIOJIb30BaTh CTAIMOHAPHYIO TIaThopMy,
TLP, mranroByto uiau TuOKyo miatgopMy, OJJHAKO HE UCKIIIOUYEHA U pa3paboTKa ¢
MOMOIIIBIO MTOABOJIHON JTOOBIYHOM apMaTypbl. Eciu jke KOJUIEKTOPBI HAaXOIATCA Ha
OOJBIIIOM paccTOSTHUU, OoJjiee pa3yMHBIM OyAeT 3aJeHCTBOBATH CTAllMOHAPHYIO
maTopMy WM TUIaBy4Yee OCHOBAaHUE, K KOTOPOMY CKBAKMHBI TOJICOEIUHEHBI C
MOMOIIbI0 TpyOOTpoBO10B. Kak TOIBKO Ha HEKOTOPON TEPPUTOPUU HAYMHAETCS
pa3Beqika, OOBIYHO MOSIBISIIOTCS pa3Hble COYETAHUS HAJIBOJHOW M TOJBOJIHOM
apMaryphl.

Bonpocsl aj151 codecenoBanmsi

1. Bapuantsl cucteM pa3zpabOTKH rTyOOKOBOJHBIX CKBAKUH.
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2. CucreMsl, 3aKpeIJIEHHbIE HA THE MOPSI.
3. IlnaByune HeTe1OOBIUHBIC CUCTEMBI.
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IIpakTH4yeckoe 3ansitue 6
Pacuer (poHTAHMPOBaHMS 32 CYET THAPOCTATHYECKOI0 HANIOPA IJIACTA

Heas u coaep:xkanme: Paccuurars, mnpomecc (OHTaHUPOBAHUS 32 CUET
TUIPOCTATHYECKOTO HAMopa 1iacta
OprannzannoHHas (popmMa 3aHATHA: Pa300P KOHKPETHBIX CUTYyaIHil.

Teoperuuyeckasi 4acThb
Q@OHTAaHMPOBAHHE 32  CYET TUIPOCTATUYECKOrO  HAmopa  Ilacra

OCYILECTBIISIETCS IIPH YCIOBHH, YTO JABJICHUE HA yCThE CKBAXKUHBI L, Oonblle uin

PaBHO JIaBJICHUIO HAChIleHUs P,,. . B 3TOM ciydae 3a00iiHOE faBieHue

2
p3a6:pmgH+078112’pm QdH+pHacﬂ (6'1)

5

I/ p,, - IJIOTHOCTD KUJIKOCTU (HEQTH) IPU CPEIHUX JIaBJIICHUAX U TEMIIEpATYpeE,
Kr/M H- rnyouna cnycka HKT, paBHas riyOuHe CKBaXuHbl, M; A -
KO3 UIIUEHT THAPABINYECKOTO CONTPOTUBIIEHUS; O - 00bEMHBIH 1e0UT CKBAKUHBI,
m’/c; d - nmametp HKT, m.

B cooTBeTcTBHM C ypaBHEHUEM NPUTOKA KUJKOCTH B CKBAKUHY

., |2 . 6.2
p306 pm Knp b ( . )
PaccmarpuBas copmecTHo (6.1) 1 (6.2), monydaem
’H
py :pnac :prm_ g_pmgH-i_O’gllﬂ“pm Q 5 b (63)
K, d
ITone3Has MoIHOCTH, BT:
Nl’l(),'l = QngH 2 (6-4)
a 3aTpayMBaeMas MOIIHOCTb
N=0(p,.;—P,)> (6.5)
Onpenensis (Psas - Puac) U3 (6.1) 1 moacTapmss ee B (6.5), moxydaem
2
N =0p._gH(1+08112 dQS ), (6.6)
g
KoaddurmenT rugpaBindeckux cOnpoTUBICHUN
Z = A i (5 ) (6‘7)

a
rae A- yucnoBoil KO3(G(ULIMEHT, 3aBUCAILIMN OT PEKUMA JIBHXKCHHS KUIKOCTH:
A= 50,235- nns namuHapHoro nBwkeHus; A= 0,297- ansg TypOyJeHTHOTrO
JIBUKEHUST; V- CPEIHSS BA3KOCTD XKHUAKOCTH, M%/C; a- OKas3aTelb CTeNnenu;a=1- s
JamMuHapHoro pexuma; a=0,25- 11 TypOyJIeHTHOTO peknma.

[Toncrasiss (3.7) B (3.6), noityyaem
5-a

N = 0p, gH(1+ 4, V;Qi) , (6.8)

I7i€ YUCI0BOU KO3 PUIIMEHT
A =08114/g. (6.9)
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3AJJAYA 1. Paccuurarp 3a00iHOE jAaBiieHHE€ (POHTAHUPOBAHUS 3a CUET
TUAPOCTATHYECKOT0 HaIopa IulacTa JJid CIEIYIOUIUX YCIOBUN: AEOUT CKBa’KUHbI
Q=105 M3/cyT; rryonHa ckBaxuHbl L.=H=867 M; naBieHne HACHIIIEHUS Pyac= 2,4
MIla; cpemuss IUIOTHOCTh HEPTH B CKBaXUHE Py=851 Kr/M>; cpeqHsas BA3KOCTb
vi=3-10° m?/c; BayTpennnii nuamerp HKT d=0,0503 m

Pemenne. Ompenensiem pexum naewkeHuss Hegtu B HKT. PaccuutsiBaem
IIpeaBapUTEIbHO Yucio Pertnonbaca
Re = 40 /(7dv86400) (6.10)
WIH
Re — 4-105
3,14-0,0503 -3-107° - 86400
Tak kak 10259 > 2320, To pexuM ABUKEHUS TypOYyJIEHTHBIN. Brruuciasem no
dbopmyie (3.7):
-6410,25 0,25
A =0,297 (-107) '(0’050(2 )
(105 /86400 )™
PaccuuteiBaeM 1o (6.1) 3a00itHOE naBieHue (OHTAHUPOBAHUS
105 1
86400) 1 (0,0503)°

=10259

=0,03135

P.as = 851-9,81-867 +0,811-0,03135 -851 - 867 ( +2,4-10° =9,724 MIla

Bapuanmwi pacuema gponmanuposanus 3a cuem 2u0pocmamuiecKko2o Hanopa

niaacma
[TapameTpsl 1 2 3 4 5 6 7 8 9 10
I'myOuHa CKBaXXHHbI, M 887|870 | 885 | 867 | 880 | 875 | 879 | 896 | 878 | 872
JaBnenue Haceimenus, MlIla 23125123 (24 (26 (25 1(23 |24 (23125
J1eOMT CKBaKUHbI, M>/CyT 103 |1 100 | 105 | 101 | 103 | 105 | 100 | 102 | 104 | 101
Cpennsis  minotHocte Hedtu B | 845 | 830 | 840 | 843 | 850 | 836 | 848 | 851 | 850 | 846
CKBa)XHHE, KI/M>

Bomnpocs! 1191 00cyxaeHust

1. 3a cuet yero ocymiecTBIsECTCS POHTAHUPOBAHUE CKBAKHUH?
2. Kakoe ycnoBue [OJDKHO COONIOAAThCS TPU  (POHTAHMPOBAHWM 32 CUET
THAPOCTATHYECKOT0 Haropa ruiacta?
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IIpakTHuyeckoe 3ansaTue 7
Pacyer MUHUMAJIBHOTO 3200MHOT0 JaBJICHUS] (DOHTAHUPOBAHMS

Hear wu coaep:kanue: Paccuurarh MUHUMaIbHOE 3a00ifHOE JaBJIEHUE
(GhoHTaHUPOBAHUS
OpranunzannoHHas popmMa 3aHATHA: Pa300pP KOHKPETHBIX CUTyalMil

Teoperuyeckasi 4acThb

[Tpouecc ponTaHMpOBaHMS 32 CUET PACTBOPEHHOT'O ra3a, BHICISIONIETOCS U3
He(PTH, BO3MOXKEH TOJBKO TPHU OMPEACICHHOM COOTHOIIECHUH YJEIhHOTO 00BheMa
CBOOOJHOrO ra3a B NOJBEMHHKE, HA3bIBAEMOro 3(P(EKTHUBHO ACHCTBYIOIINMM
ra3oBbiM (¢akTopoM G,y , U yAEIbHOro o0ObeMa rasza, HOTpeOHOro sl pabOThI
NOThb€MHUKA Ha ONTHMAJIbHOM PEKUME Ry , KOTOPOE 3aMHCHIBACTCS B CIICAYIONIEM
BUJIC:

Gy 2R, (7.1)
B peanbHBIX YCIOBUSX HEPTSHBIX MPOMBICIOB Mpolece (OHTAHUPOBAHUS

MOYKHO OCYIIECTBUTH MPH CIICTYIONINX YCIOBHUSIX:

PPy (7.2)

P2 P (7.3)

Hac?

1. Paccmotrpum ciydail ¢oHTaHMpOBaHUSI TNpu coOmoaeHuu yciaoBus (7.2).
D} dexTHBHO NEUCTBYIOIMIA Ia30BbIi (GakTop (B M>/T) IIPU STOM BEIMHCIISAETCS II0

dbopmye
G, {Go 192 4P T )}a—m, (7.4)

pu()

rZie o - cpeaHui KorhGUIIMEHT pacTBOPUMOCTH raza B HegTH, 1/Mlla.
VYcaoBue GoHTAaHUPOBAHUA B 3TOM CiIydae 3alMChIBA€TCS B BUJIE

et 1227-102H, (p. gH, —p. +p.
|:G0—103 a (p3a62 py):|(l—ﬁ)2 ﬁ(pmg 6 Psas py) (7.5)

Do ’
d"(p,.;—p,)g p—ﬁ

y

pHO

IJI€ Px - INIOTHOCTh XKUJAKOCTU (HEPTH) B MOTHEMHHUKE, kr/m>; Hg - r1yOHHa CIycKa
kojouHbl HKT (6ammaka) B CKBaXXHHY, M.

['ny6una cmycka HKT npuHuMaetcst paBHOM TITyOHMHE CKBaYKUHbI
H,=L,, (7.6)

2. Ins cnyyas, xorma coomomaercst yciaosue (4.3), apdekTuBHO eWCTBYIOMINN
ra3oBblil pakTop

1 p,
G,y == (G, ~10'a">)1-B), (7.7)
HO
a ycyioBusi (GOHTAaHUPOBAHUS
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l(G _103a&)(1—B) > 1’227H6(pa/ch6 _pnac+py) (7 8)
2 0 - Hac ’ )
Poo A" (Dyae —py)lgp—

y
rae H, - rmyouna cimycka koionabl HKT (6ammvaka), Beraucisiemas 1mo ¢hopmysie

‘Hé :Lc _(psaé_p/-tac)/(p.;«cg)’ (79)
p.. - TUIOTHOCTh JXKUAKOCTH (HepTH) B HWHTEpBasie OT 3a00si CKBAXHUHBI 1O

oammaxa HKT, xkr/m?.
Cpennuii K03 UIMEHT PaCTBOPUMOCTH

__ Gpu 7.10
¢ 103 (pnac - 0’1) ’ ( . )

JIist citydast Psag > Prac  MOKHO paccuuTarh U3 (4.8) MakCUMalbHYIO TIIyOUHY
cnycka koioHHbl HKT (6ammaka) Hemax , TJI€ TaBI€HUE PABHO Prac:

H, =05+ \/hz +326,034G, ,d" 1g Lrac) (7.11)
Dy

rac

h=(Pse = P(Poc8) > (7.12)

3Hasd Hemax , MOXHO U3 (4.9) paccuntarh MUHUMAJIBHOE 3a00HOE /TaBJICHUE
(hoHTaHUPOBAHMS

Drasmin = Puac T (Lo = Hp 0 ) P38 5 (7.13)
3AJTAYA 1. Paccuurate MHHHMAJILHOE  3a00ifHOE  JaBJICHHUE
(oHTaHUPOBAHMS JJI CIAEAYIOMIMX YCJIOBHM : IIyOMHA CKBaXHHbl L= 1695 wm;
BHyTpeHHuil quamerp HKT d=0,0503 m; naBneHue HaCBIIUEHUS Puac=/,5 Mlla;
naBinenue Ha yctbe py=0,4 MIla; raszoseii dakrop  Go=80 M>/T; IWIOTHOCTH
IIACTOBOM HEPTH P uy =775 KI/M’; IUIOTHOCTH AEra3supoBaHHOM HePTH Py =827
kr/M>. CkBaxkuHa 6e3BoHas. 3a00iTHOE JaBeHUE OOJIBITIE TaBICHUS HACHITIICHUS.

Pemenue. PaccunteiBaeM 1o (7.10 ) cpenuuit kKoahGUIIMEHT pacCTBOPUMOCTU
a=—20827 _g94 1/MITa

10°(7,5-0,1)

Boruucnsiem no (4.7 ) appexTuBHO AEHCTBYIOUINI Ta30BbIi (PakTop

G, = ! (80 —10°-8,94 - 0’4):37,8 M/T

2 827
[Ipexne, yem BbuMCIUTh BenuuHy h mo (7.12), paccuutbiBaeM CpeIHIOIO
MJIOTHOCTh HE(TU B OIbEMHUKE

/TH _ Punt Puo _ 775 + 827 _ 201 I(F/M3
2 2
Breruucisem h:
—0.4)-10°
h= (75-0.4)-10 =903,6 M

801-9,81
Boraucnsiem o (4.11) Hemax -
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H

6 max

=0,5(903,6 + \/903,62 +326,03-903,6-37,8-0,0503" Ig %) =1451 ™

MunumMansHoe 3a00iiHOE aBiieHrne (POHTaHUPOBaHUS paccuuThiBaeM 1o (7.13 ),

[pUHUMAA P, = p, -

Povsrie = 1,5+ (1695 —1451)775-9,81-10° = 9,35 MIla
Takum 06pa3om, JUIsl YCIOBHM TaHHOM 3ajjauli MUHMMAaJIbHOE 3a00ifHOE JaBJIeHUE
dbonTaHupoBanus paBHo 9,35 Mlla

Bapuanmel pacuema gponmanupoganus 3a cuem 2UOpoCmamuiecko2o Hanopa

niacma
[Tapamerpsl 1 2 3 4 5 6 7 8 9 10
I'myOuna ckBaxkunel, M | 1700 | 1705 | 1710 | 1715 | 1720 | 1725 | 1730 | 1735 | 1740 | 1745
JlaBiaenne HacelmeHus, | 7 7,3 7,1 6,8 7,4 6,9 7,2 7,5 7 7,6
MlITIa
JlaBnenue Ha ycthe, | 0,5 0,4 0,5 0,6 0,4 0,3 0,6 04 0,3 0,5
MlITIa
IInornocte mmacroBou | 777 | 775 | 769 | 778 | 780 |774 |770 | 776 | 782 | 768
nedru, kr/m>
[ImoTHOCTB 833 | 816 | 820 |[831 |823 |835 |825 |836 |824 | 830
JIera3upOBaHHOM
HedTH, Kr/M°

Bonpocs! ais1 00cyK1eHUs

1. J{aitiTe onpeneneHre JaBICHUIO HACHIIICHUS.
2. [laiiTe onpeneneHue ra30BoMy (pakTopy.
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IIpakTHyeckoe 3anaTHe 8

Mopckue TpyoOnIpoBoabI

Heab u cogepxkanue: O3HaKOMJIEHHE ¢ KOHCTPYKIHUEH TPyOonpoBoaa.
Opranusannonnasi popma 3aHaTHs: codecel0BaHMeE.

1.KoncTpykuusi TpyoonpoBojaa

Uewm fanbliie OT yCThs CKBOXKHHBI COSTUHSAIOTCS MIOTOKHU, TEM OO0JIbIIIE AUAMET]P
UCIoyb3yeMoii TpyOnl. EcTecTBeHHO, TpyOOIIPOBOIbI MPOEKTUPYIOTCS B pacueTe Ha
OKMJIAEMOE JABJIICHHE W CKOPOCTh IMOTOKA. JlMaMeTp COEIUHUTENEH MOMKET
cocTaBliATh Bcero 10 cMm, ogHako 0OBIYHO OH BapeupyeT oT 15 mgo 30 cm. Ha
rTyOOKOBO/IbE YaIlle BCETO UCIOJIB3YIOT TPYOonpoBo bl auameTpom oT 30 10 70 cM.
Jlnst TOro 4ToOBl BBIIEPKUBATH HEOOXOUMOE JIaBJICHHUE, TOJIIMHA CTEHOK CaMOM
TpyOBbI 10JKHA OBITH 1,2 - 4,5 cm.

TemnepaTypa BOIHOMN TONIIHM OKeaHa coctasiseT oT -1 1o 1,5 °C. B cioyuae
OOBIYHOM CTaJIbHOM TPYOBI BOA OBICTPO OTOEPET TEIJIO Y HEPTH WIIM Tas3a, U IpH
TaKOM XOJIOJHOM OKPY>KEHHH B ra30MpOBOJI€ HAYHETCs 00pa30BaHKE TMAPATOB, a B
HedTenpoBoie OyAyT KOHIEHCHUPOBATHCS TBEpAbIe MapaduHbI, KOTOPHIE MOTYT
3aCOpUTh JIMHMIO. 3aKylopka TpyOoIlpoBoa MpeAcTaBisieT co0oil Hacrosiiee
oenctBue g Opuraabl HePTIHUKOB, KoTopast HaxoauTcs Boite 500-3000 M. UToOb!
n30eXarb 3TOro, OONBIIYI0 YacTb TPYOONPOBOAOB MOKPBIBAIOT H30JIHUPYIOLIUMU
MaTepualaMH, COXPAaHSIOMIMMHU TEIUIO0 (KpOMe TOro, Ui MpeaoTBpaICHUS
3aKyMOpPKHA TPYyOOIPOBOJa B CKBAXKMHY MOKHO MOJIaBaTh CIICIUATbHBIC IPUCATKH).

OTrpy3ouHble He(pTe- U Ta3ompoBOAbI OOBIYHO HE wu3onupywT. llpu
MOJATOTOBKE Ta3a Ha IuIaTgopMe MPOUCXOAUT €ro OCYIKa, MPU 3TOM Mapbl BOJBI,
KOTOpbIE SIBJIAIOTCS MNPUYMHOW 00pa3oBaHUs TUAPATOB, yAAIAOT. CTEHKH
He(TENPOBOIOB HEOOXOJUMO MEPHOJUYECKH OYMINATH OT OTJIOKEHUH TBEPIOro
napaduHa.

B kadecTBe anbTepHATUBBLI BHEIIHEH H3OJISAIIMU MPUMEHSIOT €IIe CXEMY
"Tpy0a-B-tpyOe". B aTom ciywae TpyOy amamerpom 30 cM 3akiIiO4yarOT B TPyOy
OoJBIIETO UaMeTpa, Hanmpumep, 45 cM. KonbiieBoe mpocTpaHCTBO MEXIy TpyOamMu
3aMOJIHSIOT BBICOKOKAYE€CTBEHHBIM M30JIMPYIOIIUM MaTE€pUalioM - MOJIy4aeTCsl YTo-
TO Bpoje Tepmoca. [Ipu 0ObIYHON BHEITHEH W30S HAPYIIIEHHUE €€ [EJIOCTHOCTH
B IPOLIECCE MOHTaXa OTKPBHIBAET XOJIOJHBIE YYACTKHU, YTO MOXKET MPUBECTH K
3aKymnopke Tpyonl. Texuonorusi "TpybOa-B-TpyOe" mMo3BOJIsIeT M30€KaTh JAHHOU
OITACHOCTH.

HecmoTpss Ha TO u9TO OOJNBIIYI0 YacTh OOBIYHBIX U MPOMBICIOBBIX
TpyOONPOBOJOB U3rOTOBIISIOT U3 CTAJIM, BO3MOKHO UCIOJIb30BAaHUE U THOKUX TPYO
W3 CIHUPAJIbHO 3aKPYYCHHOW METAIUIMYECKOM MPOBOJIOKHU, BIUIETEHHOW B CIIOU
tepmoruiacta. Kaxiplii cinoil BbIMONHSET cBOWO (QyHkuuio (puc. 1).I'mbkue
TpyOONPOBOBI MPEBOCXOJIHO THYTCA M YAaCTO MPUMEHSIOTCS Tam, Tlle CTajbHas
TpyOa OKa3bIBAETCS CIUIIKOM >KECTKOM.
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CranbHOM Kapkac

BHyTpeHHssa Tpyba
13 TepmMonnacTa

CranbHasg apmarypa

TepmonnacrtoBas
o6onouka

PacTaHyTblii
CTaslbHOW CNOW

TepmonnacroBas
obonouka

PacTaHyTbI
cTanbHON cnowv

BHeluHss
Tepmonjacrosas &
obonouka |

Pucynox 1 - Koncrpykiius ru6koro TpyoomnpoBoaa

[Ipu mpoknagke TpyOOmpoBoja BeC TPyObl, KOTOPYIO OMYCKAIOT C KOPMBI
Oapxu-TpyOOKIaAuMKa Ha JHO MOpS, IOJHOCTBIO TEPEXOJUT Ha Oapxky.
[IpencraBum cede 60 cM CTabHYIO TPYOY C TOJNIIUHON CTEHOK 2,5 cM. OauH MeTp
TON TpyObl Ha manmyOe Oapku BecuT okojio 370 Kr, a B BOJE, 3alOJTHEHHBIN
BO3JYXOM, a He BoJol. Takum 00pa3oMm, 3PGeKT MIaBydecTH CO3[AacT CUIY,
HaIpPaBIECHHYIO BBEPX.

[Ipeanonoxum, uyto TpyOy ykiaapiBaroT Ha riayoune 910 m, Torma kopma
Oapku OJDKHA BBIIEPKHUBATh 67,5 T Beca, a Ha caMoM Jiesie U OOJIbIIe, TaK Kak
JUTMHA TPYOBl OT OapKU-TPyOOYKIaTYMKa 10 TOYKH KacaHHs JHA IPEBBIIIACT
riyouny Bojibl (puc. 2). Ecnu Tpy0a HeoKu1aHHO HATIOJIHSIETCS BOJIOU B pe3yJIbTaTe
n3ruba WM MHOTO MPOUCIIECTBHS, HATPy3Ka HA CUCTEMY BHE3aITHO MOJICKAKHUBAET
0 337,5 T, 4TO MOXKET NMPHUBECTH K MOTEpPEe TPYObl WM MOBPEKICHUIO OapKu-
TpyOoykimanuuka. Eme xyxke, ecnu riyomHa mopsi cocrasisier 3000m. B stom
cllyyae, €Cld HET BO3MOXKHOCTH OBICTPOrO OTCOEIMHEHHUs TpyObl, Oapxa
OKa3pIBaeTCsI B OMacHOM TmojoxkeHuH. llosTomy mpoxmagka TpyO MODKHA
MPOXOJUTHh TIOJI TIOCTOSHHBIM KOHTPOJIEM HX COCTOSHHS, YTOOBI OOECIICYUTH
CTPYKTYPHYIO IIEIOCTHOCTH TPYOOTIPOBOIA.

Korna tpy0omnpoBo yxe JeKUT Ha MOPCKOM JHE, TpeOyeTCs TOTIOTHUTETbHAs
CHWJIa, HallpaBJCHHAs BHU3, YTOOBI IIOMEIIATh €My BCIUIBITh. Bec cTanpbHOU TPYyOBI
YBEJIMYMBACTCS 3a CUET He(DTH, KOTOPAsl BCE JKE 3HAYUTEIHHO THKENIEe BO3AyXa, HO
HE 3a cueT rasza. B 3aBucumocTu oT AamMeTpa TpyOOompoBOIa MOKET TOTPEOOBATHCS
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JIOTIOJIHUTEIBHBIN IPy3, YTOOBI yAepKaTh TpyOOnmpoBoa Ha MecTe. Ha MeTkoBOIHBIX
ydacTKax HambOosee 3KOHOMHUYHBIM CIOCOOOM YBEIMYEHHUS Beca TPYOBI CIIYKUT
oeroHHOoe nokpbITHE. Ha rirybokoBoJbE 3Ta 3a/1a4a MOXKET OBbITh pelleHa 3a CUeT
3HAYUTENIbHOM TOJIIMHBI CTEHOK TpPYyObI, KOTOpass TpeOyercs IJisi TOro 4TOObI
BBIJICPKUBATH THIPOCTATUYECKOE TaBJIICHUE.

MocTbl gna ceapku
N HaHEeCEeHUs NMoKPbITUA

S-06pa3Hbli

CTuHrep Tpybonposoa,

bapxa-tTpyboyknagunk

7 SR e L s Ear S s i
Mpoduns pgHa

Pucynox 2 - [Ipoknanka riryO0KOBOJHOTO TPpyOOIIpoBoOIa MO S - 00pa3HOM KPUBOWM

2.I11pokaaaka Tpyoonposoaa
Coenunureny, OOBIMHO HMMEIOLIME HEOONbIIYI0 anuHy W Maccy 10-20 T,
JOCTABJISIIOT Ha Oap>Ky TOTOBBIMH M CITyCKalOT IMOJ BOJIY C MOMOILBIO KPaHOB U
71e0eoK, YCTaHOBIICGHHBIX Ha many0e Oap)u, W TOABOJHBIX JUCTAHIIMOHHO-
yOpaBisieMbIX anmnaparoB. Takue ammapaTrbl MO3BOJISIIOT MPOBOAUTH OCMOTP JIA
BBIOOpA MapIIpyTa, pa3BeAKy B XOJI€ YKIAJAKU TPYOOIPOBOJOB, a TAKKE MOMOTAIOT
COEJIMHUTD YaCTH TPYO.

OOBIYHBIE U POMBICIIOBBIE TPYOOIPOBOIBI TSIHYTCS HA MHOTHE KUJIOMETPHI U
TpeOYIOT  HMCIOJIb30BAaHUSI  CICIMAIM3UPOBAHHBIX  CYJIOB-TPYOOYKIaTUHUKOB.
[Ipoknanka KHUJIOMETPOB TpyO Ha TIIyOMHE THICSIY METPOB HAUMHAETCA CO CBapKHU
OTpe3KoB pazmepom 12-72 M. Ha nepBbIil B3rJs1 MOKET MOKA3aThCS, YTO JIMHHAS
cTasibHasi TpyOa He 00saiaeT JOCTaTOYHOM TMOKOCThIO, HO Ha CaMOM JIeJie 3TO He
Tak. B TO Bpemsa kak TpybOa mmumHOM 12 M mpakTHYECKH Hecrudaema,
He3akperieHHas TpyOa jqiuHoi 1500 M u TommmuHoi 60 cM mpoBucaet. UtoObl
BBITOJTHO HCIIOJIb30BaTh IUIABYYECTh M THOKOCTh TpyO, pa3paboTaHO dYeThIpe
TEXHOJIOTUU TMPOKJIAIKU TPyOOIPOBOJIOB: MO S-00pa3Hoil U J-00pa3HON KpUBOM,
Oapxen-TpyOONPOKIATIUKOM ¢ OapabaHOM U ¢ TIOMOIIBIO OyKcHpa.

Ilpoknaoxka mpyoonposooa no S-o0paznoil Kpueoii

Ha manyGe cymna s mpokiagku TpyOOmpoBoja Mo S-o0pa3HOil KPUBOM
HaxOJSTCS HECKOJbKO CBapoOuYHbIX MOCTOB. OHHM pacCHoOJOXKEHBI B MeCTaXx,
3aIIMIIEHHBIX OT JOXK/IS U BETPa, U IPeHA3ZHAUYEHBI 1S cBapKu 12 1 24 M 0Tpe3KOB
M30JUpoBaHHON TpyObl. [lo Mepe nBmKeHUs cyqaHa TPyOy OIyCKalOT B BOAY, THE
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OHa crudaeTcst BHU3 JI0 TEX MOP, TOKa HE JOCTUTHET TOYKU KaCaHUs IHA, ITOCJIE YETro
ee (hopMa HaAIIOMHUHAET JIATUHCKYIO OYKBY S (puc. 3).

Jlist perynupoBaHusi CTENEHU M3ruba TpyObl MO Mepe ee CIycka K KopMme
Oapu TPUCOCIMHEH cmuHeep - JJIMHHAs CTallbHas CTPYKTypa, Ha KOTOPYIO
onupaercs Tpyba. CtuHrepbl moryt gocturath B januHy 90 M. Ha HexoTophix
Oapax YCTaHOBJICHBI CKJIQJHbIE€ CTHUHIEpHI, YTO IO3BOJISIET MEHITh HUX pa3Mep,
perynupys TakuM o0pa3oM TpaeKTOpUIO cIycka TpyObl. bnaromaps maHHOU
KOHCTPYKUMHU Oapku g S- oOpa3HOM MPOKIAIKK MPUOOPETAIOT HEOOXOAUMYIO
ruOKoCTh AJii pabOThl Ha pa3HOM TiIyOMHE: OT HEOONBIIOW J0 BechbMa
3HAYUTEIBHOM.

JIBoitHOM u3rmd TpyOnl B (hopMe OykBbI S TpeOyeT TOYHOTO YIpaBiICHUS
MOJIO’)KEHUEM Oap>Ku OTHOCUTENIbHO TOYKM KacaHWs JHA. YPOBEHb HATSXKEHUS
TpyOBI MOJDKEH OBITH TIIATETHLHO MOA0OpaH, B MPOTHBHOM CIydae BO3MOXKHO €€
HOBPEKICHHUE.

TpyOsbl, MaTepuabl 11 MOHTaXKa, CBAPKU U HAHECEHUS MOKPBITUS TIOJBO3AT
Ha TPaHCIOPTHBIX Oapxax 1Mo xoxy padot. bapxku mist S-o0pa3HOW NpOKIagKu
TpyOOIIpOBOJa CIIOCOOHBI €KEHEBHO YKIIAIbIBaTh 6 KM TpyO. [Ipumenenue 3toro
METO0/1a BO3MOKHO TI0 KpaitHeit mepe 70 riryouHsr 2000 m.

Pucynox 3 - bapyka "Solitaire" qist S-o0pa3Hoit npokiaaku Tpyo

Ha pucynke 83 nmoka3zaHo cy1HO-TpyOOYKIIa UMK MUPOBOTO KJlacca, TOTOBOE
K CIIyCKYy B BOJYy TpyObl Mo S-o00pa3HON KpWUBOM. DTO CyJHO MOJ Ha3BaHUEM
"Solitaire" npunamnexut kommnanuu Allseas. Ono umeer nnuny 300 M, He cuuTas
ctunrepa. Ha cynne moryt pasmectutbes 420 yenoBek. Ha 6apike ycTaHOBJICHBI 1B
KpaHa JJis Meperpy3ku TpyO, JBa yCTPOWCTBA JJIsI COCIMHEHUS TIeTed TpyO u3
OTPE3KOB JUTMHOW 12 M, CEMb CBapOYHBIX TIOCTOB, ITyHKT KOHTPOJIS Ka4eCTBa U JBa
MyHKTa JJIT HAaHECEHUsS TOKPHITHA. bapka MOXET KOMIICHCHUPOBATh Harpy3Ky Ha
TpyOomnpoBoa a0 580 T, MpoKIaABIBaTh TPYOBI AMAMETPOM OT 5 cM a0 1,5 M u
MEepPeBO3UTH 3amac TpyO Maccoil a0 15 ThIC. T, YTO TO3BOJISIET MPOKIIAILIBATH
KIJIOMETPBI TPYOOTpoBoIa 0€3 TOTOJHUTEIHHOM 3arpy3KH CyIHA.
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IIpoknaoxka mpyoonposooa no J-oopa3noit Kpueoii

Jlns Toro 4toObl u30eXaTh psga MpodiieM, CBSA3aHHBIX € S-o0pa3Hoi
MPOKJIAJIKOM, TaKMX KaK BBICOKAs pacTArMBarolas Harpyska, mOpsimMasi TAra u
JBOMHON meperud TpyObl, IpHU MPOKIIAIKe TPyOOIrpoBoaa no J-oO0pa3HON KpuUBOH
TpyObl OMYCKAaIOT MPAKTUYECKH BEPTUKAIBHO BIUIOTH JI0 TOYkU KacaHus. Ilocie
3TOro TpyOa MpuUHUMAET pacueTHyio Gopmy naTtuHckor OykBel "J". Bapxu ans J-
oOpa3HON MPOKJIAAKKA TPYyOOIPOBOJIa OCHAIIEHBI BBIIIKON, PAacHONOKEHHOW Ha
KOpME WK HaJl O0pTOM, Tae TPyObl XpaHSIT, MOHTHUPYIOT M CBapHUBAIOT, a TaKkKe
HAHOCAT Ha HUX TOKPBITHE, MPEeXAE 4YeM ONMyCTUTh B Boay. Hamnuue BbIMIKH
O3HAYaeT, YTO B PEATHBHOCTH MOHO HMCIOJIb30BaTh JIUIIb OJUH CBapOYHBIN MOCT,
MO3TOMY TpPyOBI TIOCTaBISIOT HAa Oap)XKy B BHJAEC UIMHHBIX MPEABAPUTEIHHO
CBApPEHHBIX AJIEMEHTOB, KXK/IbIN JUIMHOU 10 72 M.

BcenencrBue Gonee mpocroro npoduis Tpyosl J-oOpa3Has MpoKIagKka MOXKET
ObITH MCIOJIb30BaHa Ha OOJbIIeH TIyOuHe, yeM S-oOpasHasd. B xozxe mpoxnaaku
TpyOONIPOBOJT MOKET BBIACPKMBAaTH 0Oe3 nedopmaiuu Oojee 3HAYUTEIbHBIC
KoJiebanus 6apxu u 6oJiee CUIbHBIC MOABOAHBIC TeueHus. Ha pucyHke 4 nmokazaHa
cuctema J-o0pa3HOM NPOKIAIKU TpyO, YCTaHOBJIEHHAs Ha OOJBIIOM KpPaHOBOM

CyJIHE.

Pucynox 4 - Beimika ju1st J-o0pa3Hoit mpokiiajgku Ha KpaHoBoM cyaHe "Baider"
bapowca - mpyboyxknaouux c oapadanom

Opnnu GapabaHbl BpamialoTCsd B TOPU3OHTAIBLHOM MIIOCKOCTH, a JIPyTHE - B

BepTUKaIbHON (puc.5). ['opm3oHTanbHBIE OapabGaHbl MO3BOJSIOT IPOKJIAILIBATH

TpyOBI S-00pa3HOii KOH(GUTYpALUH, BEPTHUKATHHBIE TIO OOJIBIIEH YaCTH UCTIONB3YIOT
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st J-oOpasHoW ykiagkd, HO S-o0pa3Has KoOH(UTypamwsi TpH 3TOM TaKKe
BO3MOYKHA.

B stom ciywae Oosiblliasi 4acTh CBApOYHBIX U H3OJISALIMOHHBIX pPabOT ¢
TpyOaMu TPOBOIUTCS HA CyIIE, TIe CTOMMOCTh paboT ropasno Huxe. /s Takux
ornepanuil TpeOyITCs YIaCTKH 3HAYUTEIBHOTO pa3Mepa U OoJbIIne TOKU (puc.6).
Ha pucynke u300paxeH TpyOOYKIaJIuuK ¢ OapaOaHOM, TOTOBBIH K TOIPYy3Ke
NPEBAPUTEIILHO CBAPCHHBIX TPYOHBIX AJIEMEHTOB, KOTOPBIC JICXKAT Ha Oepery.

[Opu30HTaNbHbIA HapabaH

CtuHrep

BepTukanbHbiii HapabaH

Pucynox 5 - bapxxu-Tpy0oykiiaqauku ¢ BEpTUKAIBHBIM U TOPU30HTAIBHBIM
OapabaHom
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Pucynok 6 - TpyOoykiaguuk ¢ 6apabaHoM B JOKe

Ha pucynke 7 mokazana Oapxa "Hercules" xommanum Global Industries,
pOKJIaAbIBatoNIasl TpyOonmpoBoa B MEKCUKaHCKOM 3aJIuBe.

JlnivHa TpyOBI, KOTOPYIO MOKHO HaMOTaTh Ha OapabaH, 3aBHCHT OT €€
nuamerpa. Hampumep, Ha OapabaH MOXKHO HaMOTaTh Ooyiee 9 ThIC. M TpPYOBI
auamMeTpoMm 15,2 ¢cM - Takyro TpyOy HPUMEHSIOT B HEKOTOPBIX MPOMBICIOBBIX
TpyOompoBogax. TpyOy aumamerpom 45 cM TakKe MOXHO HaMOTaTh, OJHAKO €€
JuinHa OyJeT 3HAYMuTeNbHO MeHbIne. HekoTopeie TpyOOyKIaauyuKd OCHAIEHBI
KpaHamM#, KOTOpBIE MO3BOJIAIOT MEpeMellaTh 3arpykeHHble OapabaHbl C Oapxk
CHaOXXeHMS Ha YKJIAJ4YMK W BO3BpaIllaTh IycThie. B mpoTMBHOM ciydyae Oapike-
YKJIQAUUKy TPUXOIUTCA JUIsl TaKOM 3aMEHbl BO3Bpaimiathcs Ha Oeper. Ecnm
CTPOUTENILCTBO TPYOONPOBO/Ia OCYIIECTBISETCS NaJIeKO OT IIyHKTa CHaOXeHus, 3Ta
oriepalys 3aHUMAET MHOTO BPEMEHU U MPEPHIBACT BECh MPOILIECC.
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Pucynox 7 - Bapxa-tpy6oykiaaunk ¢ 6apadanom "Hercules" B mporuiecce
COOpYKeHHUs TpyOonpoBoIa

Bykcupvi-mpyooyxknaduuku

CyIIecTBYIOT YEeThIPE Pa3IMYHBIE TEXHOJIOTHU COOPYKECHHS TPyOOIIpOBOIa C
MOMOIILI0 OyYKCUPOBKU (puc.8). Ilpu nosepxnocmuou Oykcuposke K TpyOOIIpOBOAY
MPUKPETUISIIOT MOAYJIH TUIABYYECTH, YTOOBI yAEPKATh €ro Ha MOBEPXHOCTU BOJBI.
Tak xak TpyOOTpOBO UMEET OOJIBIIYIO JJIUHY, IS €0 TPAHCTIOPTUPOBKHU HA TOUKY
HeoOxomuma aBa Oykcupa. [lo mpuOBITHM MOAYIM TJIABYYECTH OCTOPOIKHO
OTCOCUHSIOT WY 3aMOJHSIOT BOJIOU, U B pe3ysbTaTe TPYOOIIPOBOI OMyCKAETCs Ha
MOPCKOE JIHO.

[Tpu 6ykcuposke na 00uHaKko8oM paccmosiHuy 0m nOBEPXHOCMU U OHA MOPSL
TpeOyeTcss MeHbIe Moayied mminaBydectn. M riyOwHa morpyxkenws, u (opma
TpyOOIIPOBOJIa PETYIUPYIOTCS CKOPOCTHIO JBIKEHHUsI Oykcupa. B aTom Bapmanre,
Korjga OyKCHp MpeKkpaliaeT IBWKEHHE, TPyOOIpOBOI OMyCcKaeTcss Ha JHO CaM II0
cebe.
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NMoBepxHocTHas GyKCUpPOBKa Bykcupogeka Boonb gHa

~ Moaynu
Bykevip Byi(;ﬁg:bm nnaBy4yecTu Bykcup
M. ¥ ;! 4 §
— i e -
S 4 bykcupHbin - Mopynu Tpy6o-
Hanpagsnsitouas Tpybonposoa 7 Kanart ﬂﬂaBV”eCTVI nposo,u,
CanasKm/ uenm—ix ’\ !\\k

BykcupoBka Ha OAMHAKOBOM PacCTOSIHUM JoHHaa 6ykcuposka
OT NOBEPXHOCTU U fHA MOpPS

= ; Yaepxuealowmii Bykcup
chwp ByKCUpHbIiA ByKCUD +

BykcupHbil
KaHaT

Canasku pr?onposoq 3

Pucynok 8 - TexHonmornu OyKCUPOBKM U MOHTa)ka TpyOomnpoBoaa

B TperheM BapuaHTE, Ha3bIBAEMOM OVKCUPOBKOU 60071b OHA, TIOMHMO
MOJyJI TUIABYYECTH WCIOJB3YIOT TAaK)Ke JOIMOJHUTEIBHBIE —YTSHKEISIONINE
DJIEMEHTHI BeCa B BHJIC IICTICH, KOTOPHIE 3aCTaBJISIOT TPYOOIPOBOJ OMYCTHUTHCS
oyt j0 aHa. OgHAKO, KOT/Ia IEeNU KacalTcs JTHA, MX BEC YMCHBIIACTCS, M YXKe
MOJIYJIM TUIABYYECTH IMOICPKUBAIOT TPYOBI HAa 3aJaHHOM PacCTOSTHUU OT JHa. [1o
NpUOBITUA HA TOYKY MOJIYJIH YAAJSIOT, a TPyOOIPOBOJ OITyCKaeTCs Ha MOPCKOE
ITTHO.

[Tocnenusst TeXHOJIOTHS - QoHHAs OyKcuposka. B 3ToM citydae TpyOOormpoBo.I
OIYCKAIOT BHU3 (WJIM CHEIUaIbHO 3aTalNTUBAIOT), TOCJIE YEeTr0 €ro BOJOKOM
NPOJBUTAIOT O  MOPCKOMY  JHY. Takas  TEXHOJOTHS  MCIIOJIBb3yeTCs
NPEUMYIIECTBEHHO IMPU MITKOW M POBHOW TOBEPXHOCTH JHA M TOJILKO Ha
MEJTKOBOJIBE.

Bce 3t MeToBI TOIpa3yMeBaloT, YTO Ha KOHIIAX TPyOOIPOBOAa HAXOASTCS
CHCIHMAJIbHBIC YCTPOMCTBA, KOTOPBIE YacTO HA3bIBAIOT caja3kaMd W KOTOPBIC
TIO3BOJIIOT COCTMHUTH OJMH KOHEI[ TPYOBI C MIOBOTHBIM MaHU(OJIBIOM, & IPYTOii-
C BEpTUKAIILHOM CEKIMEH TPpyOOITpoBoa (CTOSIKOM) C TIOMOIIIBIO COSIMHHUTEIIS.

Bonpocsl aJ19 codecenoBanus

1. Koncrpykuus TpyborpoBoia.
2. TpybOoyknaguuk ¢ 6apabaHoM.
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3. IloBepxHOCTHas OYKCHpPOBKA.
4. JlonHas OyKCHpOBKA.
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IIpakTH4eckoe 3ansiTue 9
Camoxoansie OypoBble cyaa

Heab u cogepxanue: O3HAKOMJIEHHE ¢ KOHCTPYKIMEH CaMOXOTHBIX OypOBBIX

cyaa.
OpranunzannoHHas popma 3aHATHA: co0eceJOBaHMeE.

CamoxoHbie OypOoBbIE CyJla OBIBAIOT OJTHOKOPITYCHBIMU U JIBYXKOPITYCHBIMHU
(katamapanbsl). B OTE4eCTBEHHBIX  MPOU3BOJICTBEHHBIX  OpraHU3AIUAX
UCIIOJIB3YIOTCS MPEUMYIIIECTBEHHO OJJHOKOPITYCHbIE. OOYCIOBIEHO 3TO MEHBIITUMU
KaluTaJIbHBIMU 3aTpaTaMy Ha UX U3TOTOBJICHUE, TaK KaK OHU CO3/1aBajuCh Ha Oa3e
TOTOBBIX MPOEKTOB KOPITYCOB PHIOOJIOBEIIKUX CYJIOB.

OpnnoxopriycHeie OypoBble cyna tuma "uoput", "Jlua6as", "Uapowut",
"Kumbepnut", 5SKCIUTyaTHUpOBABIIKMECS B MPOU3BOACTBEHHBIX  AKCHEIUITUSIX
BMHIIO "Coro3mMopuHXreoaorus", OCHaIIEeHbI SKOPHON CHUCTEMOM cTaOMIIN3alliH,
OypOBBIMH CTaHKaMH HIMUHJEIBHOTO THUIA M TEXHOJOTHMYECKHUM 00O0pYyI0BaHUEM
JUTSI IPOBEJICHUSI HHXKEHEPHO-TE0JIOTMUECKUX U3bICKAaHUM TIPH TIyOrMHE BOJBI OT 15
10 100 m.

OnbIT OypeHHUst ¢ ITUX CYI0B BBISBHIII Psi/I KX KOHCTPYKTUBHBIX HEJJOCTATKOB,
OCHOBHBIMU W3 KOTOPBIX SBISIOTCS HEHAAC)KHAs CHUCTEMa CTaOWIM3alMu Ha
CKBaXMHE, Mallble pa3Mepbl OypoBOM IUIOHMIAJKM UM OTPAHUUYEHHOE YHUCIIO
MOCAJIOYHBIX MECT H3-3a HCIOJIb30BAHMS CEPUUHBIX KOPIYCOB PHIOOJIOBEIIKUX
CyJIOB, HEBO3MOXXHOCTh Tepe/laui Ha 3200l HEOOXOAMMOUN OCEBOM HArpy3Ku Mpu
OypeHMHM CTaHKaMM HIMUHJEIBHOrO TUMAa 0€3 KOMIIEHCATOPOB BEPTHUKAIBHBIX
nepeMeIieHnii  OypoBOoro cHapsiia, HEBO3MOXHOCTb TIPOBEACHUS KOMILIEKCA
CKBOKMHHBIX T€OTEXHUUECKHUX UCCIIEIOBAHMI U 0TOOPA MOHOJIUTOB BJIaBIIMBAHUEM
W3-32 HMCMOJB30BaHMsS OYypHIIBHOW KOJOHHBI T'€0JIOTO-Pa3BEJOYHOTO COPTAMEHTA
nuamerpoM 0,050 — 0,064 M. EquHCTBEHHBIN BUJl CKBaKMHHBIX HUCCIIEAOBAHUM,
KOTOPBIE MOKHO MPOU3BOJIUTH C 3TUX CYJOB, — 3TO MIPECCUOMETPHS.

TexHonornyeckuii KOMITJIEKC KaXKJIOTO CyJHA COCTOMT u3 OypoBou
YCTAHOBKH, CHUCTEMbI I TPOBEACHUS CKBAKUHHBIX TI€OTEXHOJIOTUYECKHUX
UCCJIENOBAaHUM  (CTAaTMYECKOE 30HIUMPOBAHME W  NPOOOOTOOP) U JOHHOM
MEHETPAIIMOHHOW  yCTaHOBKU.  lcrmonbs3oBaHue  OypoBOro  KOHJYKTOpa
(BOAOOTHENAIONIEN KOJOHHBI) Ha OTUX CyAax He mpeaycMmorpeHo. I[lpuBosa
OCHOBHBIX OYPOBBIX MEXaHU3MOB TMJPABINUYECKUH, CITYCKOMOIBEMHbBIC ONEepaIuu
MEXaHU3UPOBAHBI.

Crernuanu3upoBaHHBIX CYIOB JUIsi OypeHMs] pPa3BEIOYHBIX CKBAXXHH Ha
riryouHax mopei coitie 300 M B Poccuu B HacTosiiee Bpemsi HerT.

bonee mepcnekTUBHBIM THUIIOM CYJIOB NIl OypeHUS Pa3BEIOYHBIX CKBAKHH
ABJISIIOTCS KaramapaHbl. [lo cpaBHEHHIO C OJHOKOPITYCHBIMH CYJaMH TAaKOTO K€
BOJIOM3MEIICHUSI OHU UMEIOT Psiji MPEUMYIIECTB: 00Jiee BBICOKYIO OCTOMYUBOCTH
(ammumtyga OOpTOBOM KaukM KaTamapaHa B 2—3 pa3a MEHbBIIE, YeM Yy OJIHO-
KOPIYCHBIX CY/OB), YTO TO3BOJISET paboOTaTh B JYUIIUX YCIOBUSAX MPU CHILHOM
BOJTHEHUH MOP# (K03 puriueHT paboyero BpeMeH! IBYXKOPITYCHBIX CYJI0B OOJIBIIIE,
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9YeM OJJHOKOPIYCHBIX, MUHUMYM Ha 25 %); 6onee y1o0Hy0 A1 paboThl 1o ¢popme
U 3HauuTeNbHO Oonbinyio (Ha 50 %) monesHyro Iuiomanas namyObl (MOCKOIbKY
UCTIONB3YETCSI MEKKOPITYCHOE TIPOCTPAHCTBO), YTO TA€T BOZMOKHOCTh Pa3MECTHTh
Ha maay0e HeoOX0IMMOe KOJIMYECTBO TSHKEIIOT0 OYpOBOTO 000PYIOBAHUS; MATYIO
0CaJIKy ¥ BBICOKYIO MAaHEBPEHHOCThH (KaKBI KOPITYC CHAOKEH XOA0BBIM BUHTOM),
9TO CIIOCOOCTBYET HCIOJIB30BaHUI0O WX B YCJIOBHSX MEJIKOBOJAHOTO TIenbda.
CTOMMOCTB IMMOCTPONKH OAHOKOPITYCHOTO CyTHA CO CPAaBHUMOM TTOIAIBI0 paboyeit
nanyosl Ha 20 — 30 % BbIIIE CTOMMOCTH Cy/IHa-KaTamapaHa.

Puc. 1- byposoe cynno "Karamapan".

Awmepukanckas ¢upma "Pununr sna batec" moctpowna OypoBoe CyaHO
"Karamapan", cocrosimiee U3 JIByX OapiK, CKpEIUJIEHHBIX JAEBATHIO OalOYHBIMH
dbepmamu (puc.l). nuna cynna 79,25 m, mupuna 38,1 M. C HEro MOKHO OypUTH
CKBaXUHBI TIyomHort mo 6000 M mpu mroboit rimybune wmops. Ha cynne
YCTaHOBJICHBI: OypoBas BBIIIKA BeICOTOM 43,25 M ¢ rpy3onoabemMHoi cuioit 4500
kH; porop; nByxOapabanHas iebeika ¢ MPUBOJOM OT JABYX Tu3elei; 1Ba OypOBBIX
Hacoca C MOPHUBOJAOM OT JIBYX JAPYrHMX [HW3€leil; [EMEHTHUPOBOYHBIN arperar;
pesepByapbl IS TJIMHUCTOTO PacTBOpa; BOCEMb SKOPHBIX JIEOEIOK C
AIEKTPONPUBOAOM OT JBYX JU3EJIb-T€HEPATOPOB MEPEMEHHOIO TOKAa MOIIHOCTHIO
1o 350 xBT; xxunbie nomenieHus s 110 yemoexk.

N3 OypoBbIX Cy/I0B-KaTaMapaHOB 3HAYUTEILHO MEHBIIINX FEOMETPUUECKUX U
HPHEPreTUYECKUX TapaMeTpoOB CJEAYEeT OTMETUTh OTEUECTBEHHBIE KaTaMapaHbI
"Teonor-1" u "T'eomor Ilpumopss", TexHHUUYecKas XapaKTEPUCTHKA KOTOPBIX
MpUBEICHA HUXKE.

"T'eonor-1" "I'eomnor IIpumopes”

Bonousmemenue, T 330 791

Hnuna, m. 24 35,1

[upuna, m. 14 18,2

Ocanxka 6e3 rpy3a, M. 1,5 3,26

Bricora HanBomHoro 6opta, m 1,7 4,47

MomHOCTh AU3EIb-TeHEPATOPOB, KBT:

riaaBHbBIX.. 2x106,7 2x225

BCIIOMOTraTeabHbIX. 2X50 2x50

CxopocTb X012, y37bl. 8 9

MopexoaHocTb, 6aibl. 6 8
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YcnoBus paboTh:

ynainenue ot oepera, km. [{o 3 J1o 360

MUHUMAaJIbHas [TyOuHa MOps, M.. 2 5

BOJIHEHUE MOps, 6aubl. 3 4

MunuManbHas riayOrHa MOpsi, Ha KOTOpOM BO3MOKHO OypeHue ¢ KaTaMmapaHa,
OTIPEJIEIISIETCS] BEJIMYMHOM €ro 0CaIKu, MAaKCUMaJbHasi — JJIMHOM SKOPHBIX TPOCOB.
Bo3moskHble TyOuMHBI OypeHHsl CKBaKMH 3aBUCST OT THIA YCTAHOBJIEHHBIX Ha
KaTaMapaHax OypOBBIX yCTaHOBOK.

Karamapan "I'eonor-1" (puc.2) mocTpoeH cHenuaibHO IS WHXKEHEPHO-
re0JIOTHYECKUX U3BICKaHHI B TPUOPEIKHBIX aKkBATOpUSIX UepHOro Mopsi.

Puc. 2- Cxema pa3menieHusi OCHOBHOTO TEXHOJIOTHYECKOr0 000pY/I0BaHUS
JUUISL THAKEHEPHO-T€OJIOTHYECKUX HUccieaoBannil Ha cyane "['eonor-1": 1, 2, 3,4 —
nebeaka, Komep, INTaHTH TCHETPAIlMOHHBIC, IyJbT YIpaBiICHUS U  OJIOK
peructpanuu [ICITIK-69 cootBeTcTBeHHO; 5 — ycTaHoBKa OypoBas YI'b-50M; 6, 7,

8 — NIpUEMHHUK, H3JIydaTellb, OJOKM BO3OYXKICHHUS W PErHCTPAlldd CTAHIIMH
ceiicmonpodunupoBanuss  "I'pyHT" CcOOTBEeTCTBEHHO; 9 — rugpobak ¢
ruapocuctemoit u Oammactom I[ICIIK-69; 10, 11 u 12 — xkopmyc, Hacajka

HallpaBJIAIOIIasA ABUKUTCIIA U CBaKliHOE YCTpOﬁCTBO CyaHa COOTBCTCTBCHHO

Ha xaramapane cMonTHpoBaHbl: yctaHoBKa YI'b-50M ¢ anmekTponpuBoioM
Jutst OypeHHsl CKBaKUH TIIyOuHOM 10 30 M 10 mopoaaM yAapHbIM, KOJIOHKOBBIM U
ITHEKOBBIM CIIOCOOaMU; MOBOAHAS NIEHETpallMOHHO-KapoTaxxkHas ctanius [TCITK-
69 nna uccnenoBaHUs (PUBHKO-MEXAHMYECKMX CBOWCTB MSTKMX TPYHTOB U
YCTAHOBJICHHSI JIMTOJIOTMYECKOIO CTPOEHHSI MOPCKOTO JHA; CEMCMOAKyCTHYECKas
craniuss "I'pyHT" a5 HenpepbIBHOIO MNPOPUIMPOBAHUS C LEJIbIO MOJYyYEHUS
CBEJICHUM O JINTOJIOTMYECKOM CTPOEHHHM MOPCKOIO JHA IO BCEW 30HE MEXKIY
OMOpPHBIMU CKBakxnHamu. B Touke wucciaegoBanus "l['eosor-1" 3akperuisiercs
YEeTBIPbMsI SIKOPSMHU, a Ha TIIyOMHaX Mops JO 7 M — JOINOJHHUTENbHO ABYMS
3aKOJIBHBIMU CBAsIMM JIJTMHOM 110 8 M.

Bonpocsl aJ1s1 codecenoBanusi

1. Karamapansl.
2. OnHOKOpIyCHBIE OYpPOBBIE Cy/A.
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MHWHUCTEPCTBO HAVKH Y BHICIIET'O OBPA30OBAHMS POCCUICKOM
®EJEPALIAN
(Dellepaﬂbﬂoe rocyiapCrB€HHOC aBTOHOMHO€ 06p330BaTeJ'[])H06 yYupexaenue

BBICIET0 00pa3oBaHus
«CEBEPO-KABKA3CKUU ®EJIEPAJIBHBIU YHUBEPCUTET»

METOANYECKUE YKA3AHUSA
110 OPTraHM3alUH U NPOBeICHHI0
CaMOCTOSITeIbHON padoThl

OCHOBBI 0CBOEHHSI MOPCKHX MECTOPOKIEHUI

JU1s1 CTyAeHTOB HampasieHus noAarotosku 21.03.01 HedrerazoBoe neno
HaAIPABJICHHOCTD (MTPOPMIIb) « DKCIUTyaTalus U 00CITy)KMBaHHUE 00BEKTOB JOOBIUU
HeTI»

CraBponons 2026
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Mertonuueckrue peKOMEH 1AM MpeIHa3HaueHbl U1 CTyAeHTOB By3a «CeBepo-KaBka3ckuit
benepanabHBIN YHUBEPCUTET
enu MeToaMueCKX PEKOMEHIAIHN:
1. MeToanueckoe COMPOBOXKICHHUE TPOIiecca BBEICHUS U pealn3alud TpeOOBaHUMN
®denepantbHOrO TOCYAAPCTBEHHOTO 00Pa30BaTEILHOTO CTAHAApTa BBICIIETO 00pa3oBaHus (j1anee
®I'0OC BO), momomp npu pa3paboTke pabounx Y4eOHBIX MpOrpaMM JUCHUIUIMH U

npodeccnoHaIbHBIX MOTYyJIel 0o0pa3oBaTesbHOM mporpammsl (ganee OIT).

2. Co3nanue B 00pa30BaTeIbHOM YUPESKICHUN YI€OHO-METOANYECKOT0 00ecieueHus

06p330BaTeJ'IBHOFO Impouecca.

MeTO,Z[I/ILIeCKI/Ie PEKOMEHAAIKN OIIPEACTIAIOT CYHIHOCTH CaMOCTOSTCIbHON pa6OTBI

CTYJACHTOB B BY3¢C, eé Ha3HA4YCHUC, IIJIaHUPOBAHUC, (1)0pr1 OpraHnu3alivi U BUAbI KOHTPOJIA.
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Conep:xkanue
1. HopmaTnBHOe 0o0ecnieuenne camocTosTeqabHoil padorsl B ®I'OC BO.

2. HazHa4yeHne U BUBI CAMOCTOSITEJIbHOI PadOThI CTYIEeHTOB.

3. KoHTpoJIb caMOCTOSATEILHOM PA00ThI CTYJAEHTOB NPenoaaBaTeJassMu.
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1. HopmaTnBHOe o0ecnieuenne camocrosTeabHoii padorsl B PI'OC BO

1.1. ®I'OC pazgen: «TpedoBanus K ycnoBusM peanuzamuu Oly»:

— TpeboBanus Kk 0053aTEILHOMY MHHUMYMY COJIEpKaHHsI 00pa30BaTeIbHON MPOTPaMMBbI
IOATOTOBKU CIIELIMAIUCTA, K YCIOBUSAM €€ PEaJu3alliid U CPOKaM €€ OCBOEHUS OIPEIEISIIOTCS
HACTOSIIUM (elepaIbHBIM roCy1apCTBEHHBIM 00pa30BaTEeIbHBIM CTAaHAAPTOM;

— OCHOBHasi o0Opa3oBaTeibHas IporpaMMma IIOJrOTOBKM CIELMAINCTa COCTOMT U3
JTUCIUIUIMH  OOIIEHAYYHOTO M MPO(PECCHOHAIBHOTO IIUKIOB, COCTOSIIUX H3 0a30BOM U
BapUaTUBHOMN YacTel U AUCLUILIMH 10 BEIOODY;

— MakKCUMaJbHBIH 00BeM y4yeOHOW Harpy3kd CTyJAEHTa yCTaHaBiHBaeTcs 54 yaca B
HEJIeNI0, BKIIIOYas BCE BUJAbI ayJIUTOPHOM M BHEAYJUTOPHOM (CaMOCTOSTENbHON) ydeOHOH
paboTHI.

Bo Bpemst camocTosATENbHON MOATOTOBKM OOy4aroliuecs: JOJDKHBI ObITh 00ecreyeHbl
noctynoM K cetn MurepHer. Peanmuzamust o0pa3zoBaTeIbHOM MPOTpaMMbl  TOATOTOBKU
crelManucTa JobKHA 00eceunBaTbes JOCTYIIOM KaXKA0ro CTyJeHTa K OMOnnoTeuHbIM (hoHIaM
u 0a3aM JaHHBIX, (OPMHPYEMBIM II0 IOJHOMY NEPEYHIO JAUCIHUIUIMH 00pa30BaTeNbHON
IporpaMMbl M3 pacdyera 00ecreueHHOCTH y4eOHMKaMH M y4eOHbIMU nocoOusimu He menee 0,5
IK3EMIUIIpa Ha OJHOTO CTyAeHTa. bubimmoreka By3a JOJDKHA MMETh JIOCTaTOYHOE KOJHMYECTBO
COBPEMEHHBIX YYEOHMKOB M Y4eOHBIX MOCOOMH MO BCEM IMKJIAM JAUCLUIUIMH U IHOCTOSHHO
BOCTIOJIHATHCS] HAYYHOH JINTEPATYPO M MEPUOANIECCKUMHI U3IaHUIMHU HE()TEra30BOro mpopuiis

OObeM BpeMeHHU, OTBEICHHBIN Ha BHEAYTUTOPHYIO CAMOCTOSITEIbHYIO Pa0OTy, HAXOIUT
OTpaKEHHUE:

o B paboueM yueOHOM IUIaHe — B 1I€JI0M 110 TEOPETUYECKOMY 00YUEHHUIO, KaKIOMY U3
LIMKJIOB IUCLUIUINH;
. B paboymx mporpaMMax y4eOHBIX JWCHUIUIMH [WKJIOB JTUCHUIUIMH C

pacupeesneHrueM Mo pa3aesiaM Ui KOHKPETHBIM TEMaM.
2. HazHa4yeHune U BUbI CAMOCTOSITEJIbHOM PadOThI CTYIEHTOB.
CamocTosTenbHast paboTa MPOBOAUTCS C LEIBIO:

J CUCTEMATH3allMM U 3aKPEIUIEHUs TOJYYEHHBIX TEOPETUYECKUX 3HAHUN U
INPAKTUYECKUX YMEHUHN CTYJEHTOB;

o yIIIyOJeHUsI U PaCIIMPEHUs TEOPETUUECKUX 3HAHUM;

o (GbopMHpOBaHUS YMEHUH HCIOJIb30BaTh HOPMATUBHYIO, IIPABOBYIO, CIIPABOYHYIO
JOKYMEHTAIUIO U CIENHAIbHYIO JTUTEPATYpY;

J Pa3BUTHSI TO3HABATENBHBIX CIIOCOOHOCTEN U aKTUBHOCTHU CTYJEHTOB: TBOPUECKOM
WHUIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH, OPTraHU30BaHHOCTH;

o dbopmupoBaHue CaMOCTOSITEIBHOCTH MBILUIEHHUS, CIOoCOOHOCTEH K
CaMOpa3BUTHIO, COBEPLIEHCTBOBAHUIO U CAMOOPTaHU3ALINN;

. (dbopMupOBaHUS NMPaKTUYECKUX (001IeydeOHBIX U MPOPECCHOHAIBHBIX) YMEHUN U
HaBBIKOB;

° Pa3BUTHIO UCCIIEIOBATELCKUX YMEHUH.

B yue6HOM mporiecce OV BbIIENAIOTCS Ba BUJA CAMOCTOSATEIbHON padOTHI:
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N

AyauTopHas No AUCUMNAUHE, BHeayauTOpHas no AMcumnianHe,
MEXAMCLMMNANHAPHOMY Kypcy MEXAMNCLMNANHAPHOMY Kypcy

BbINOJIHAETCA Ha y4ebHbIX 3aHATUAX, BbINO/IHACTCA MO 334aHMI0
noJ, HemocpeACTBEHHbIM
PYKOBOACTBOM NpenojasaTens v no

€ro 3agaHuio

npenogasartens, Ho bes ero
HEenocpeacTBEHHOro y4YacTus.

BueaynutopHass camocrosTenbHas pabota - [UIaHupyemas —y4deOHas, y4deOHO-
UCCIICIOBATEIbCKAsl, HAay4YHO-HCCIICIOBATENbCKasi paboTa CTYICHTOB, BBINOJHSEMAs BO
BHEAYJMTOPHOE BPEMs 10 3aJIaHUIO U MPH METOAMYECKOM PYKOBOJICTBE IMPEIOIaBaTelis, HO 0e3
€ro HEeTOCPEICTBEHHOTO YUaCTHsI.

3. KoHTpoJIb cCaMOCTOATENbHOM PadoThI CTYAEHTOB NPEeNoJaBaTe/JIAMH.
KonTtposns camocTosiTenbHON paboThl CTYIEHTOB IIPEAYCMaTPUBACT:

COOTHECEHHE COJEPKAHUS KOHTPOJIS C LEeJIAMU O0OY4EHNUS;
00BEKTUBHOCTb KOHTPOJIS;

BAJIMAHOCTL KOHTPOJIA (COOTBGTCTBI/IG MMPEABABIACMBIX 3a11aH1/11?1 TOMY, 4YTO

IpeJIIoJIaracTcs MpOBEPUTH);

PN R

—_ = = \O
N= o

13.

muddepeHIMaNI0 KOHTPOIbHO-U3MEPUTENBHBIX MaTePUaOB.

@®opMBbI KOHTPOJISI CAMOCTOSITEIbHOI PadoThI
ITpocMOTp M MpoBepKa BHIOIHEHUSI CAMOCTOSTEIbHONW PaOOThI IPENoIaBaTeseM.
CamMonpoBepka, B3auMOINPOBEPKa BBIITOJIHEHHOTO 33/1aHUS B IPYIIIIE.
OO6cy>xaeHne pe3ybTaToB BEIIOJHEHHON pabOoThl HAa 3aHATHH.
TectupoBanue.
[InceMenHsIi omnpoc.
YcTHbIN onpoc.
WNupuBuayansHoe coOece1oBaHKE.
Komnoxsruym.
Otuer o npojaenaHHoi padoTe.
3ammTa pedepaToB WIH KypCOBOI pabOTHI.
TBOpUYECKH1 KOHKYPC.
HNutepHer - koHbEpeHITUH.
Konrtponsnas pabora.

Kpurepun oneHKH pe3y1bTaTOB CaMOCTOSITEIbHOI PadoThl

Kputepusimu onieHOK pe3ynbTaToB BHEAYAUTOPHON CaMOCTOSITEILHOM pabOThl CTy/AEHTa

SABIIAKOTCA:

YpOBEHb OCBOEHUS CTYJEHTOB yueOHOr0 MaTepuara;
YMEHHUS CTYACHTa WCIOJIb30BaTh TEOPETHYECKUE 3HAHWUSI TPU BHITTOJIHEHUH

MMPAKTUYCCKUX 3aaa4,

(dopmupoBaHre HaOOPa U3 OOLIEKYIBTYPHBIX U MPO(HECCHOHATBHBIX KOMIIETEHIUH

OyIyIIero CHeuatncTa,;
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o YMEHHsI CTY/JCHTAa AaKTHUBHO WCIIOJNB30BaTh JJICKTPOHHBIE 00pa3oBaTelbHBIC
pecypcbl, HAXOAUTh TPeOyIoIytocs HH(GOPMALIMIO, U3ydaTh €€ U MPUMEHATh Ha MTPAKTHKE;

° 000CHOBAHHOCTh 1 YETKOCTh M3J10KEHUS OTBETA;

° odopMIIeHHE MaTepraia B COOTBETCTBUHU C TPEOOBAHUSIMH,

° YMEHHE OPUEHTUPOBATHCS B TOTOKE WH(GOPMAIIUH, BBIIEIATH INIABHOE;

° YMEHHE YETKO chopMyIrpoBaTh IpodIeMy, IPEATIOKUB €€ PEIICHHE, KPUTHISCKI
OIICHUTH PEILICHUE U €O MOCIIE/ICTBUS;

° yMEHHUE MOKa3aTh, MPOAHATU3UPOBATh AIBTEPHATHBHBIC BO3MOKHOCTH, BAPUAHTHI
JIEHCTBHI,

° yMeH#e c(hOpMHPOBATH CBOIO MO3HUITUIO, OIICHKY M apTyMEHTHUPOBATh €€.

Conep:kaHue BHeayAUTOPHOH CaMOCTOSAITEILHOM
NeSTeJIbHOCTU CTY1eHTOB
MeTtoauueckue yka3aHust sl CTY/I€HTOB 10 BBIIOJIHEHUIO CAMOCTOATEIbHONU paboThI:
1. IToaroroBka K JIEKIUAM
2. [loaroroBka K MpakTUYECKUM 3aHATUSAM
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