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IIpakTnyeckoe 3anstue 1
I'mapometeoposiornyeckue pakTopsbl, BJAMSIONIAE HA X0 MOPCKOH 100bIYM

Heab " coiepKaHue: O3nakoMJjieHue c ONACHBIMH
THAPOMETEOPOJIOTHYeCKMMH (paKTOpamMM.
Opranusannonnasi popma 3aHaTus: codece0BaHMeE.

1. OnacHbie ruapoMeTeopoJIOrnieckne pakropbl

Ha xox paGot B TOM miM MHOM Mepe BIUAIOT: MOPCKUE BOJIHBI, KOJieOaHue
YPOBHSI MOPS, MOPCKHE TEUYEHHUsI, BETEp, TYMaHbl, 3aMep3aHue BOJAbI, OUEPTaHUE U
CTpoeHue OeperoB, cocTaB M (HU3MKO-MEXaHMUYECKHUE CBONCTBA TOPHBIX IMOPO/I.
Mopckure BOJIHBI OKa3bIBAIOT CaMO€ OOJBIIOE BIUSHUE M3 BCEX MEPEUHCICHHBIX
BbIle (pakTopoB. BOMHBI MOTYT BBHI3BIBaTh ITMKIMUYECKOE MEpeMenieHHe (KauKy)
coopyxenuid minaBydero tumna (I[IBY), ux cHoc B HampaBiieHUM JIBU>KEHUSI BOJH,
nepeMenieHne oO0OpyIOBaHMS M HMHCTPYMEHTa M0 TanyOoe YCTAaHOBKH,
ornpeneneHHbIe BOHEeHNsA. Kauka oTpunaTtenbHO AeHCTBYET Ha (HU3HOIOTHYECKOE
COCTOSIHUE JOJIEH, KOTOpbIE paboTarT Ha OypOBOIi.
Mopckue BOJIHBI, yapsasach 00 OCHOBY MOPCKOM CTallMOHAPHOW MIATPOPMBI, MOTYT
ee TMOBpPeAUTh WIM JaXe CO BPEMEHEM  IOJHOCTBIO  pa3pyIlIUTh.
Mopckoe BOJTHEHHE BBI3BIBAETCS TJIABHBIM 00pa3oM JICMCTBHUEM BETPa Ha BOAHYIO
IOBEPXHOCTh, B PE3yJIbTaTe YETro OOpPa30BBIBAIOTCS TAK HA3bIBAEMbIE BETPOBbBIC
BoJIHBI. Kpome TOro, cymiecTByOT KpaTKOBPEMEHHBIE BOJHEHHUS, KOTOpPbIE
BO3HHMKAIOT TIPU JABUKEHUU KopaOsieil. BomHbI, KOTOphIE TIPU 3TOM BO3HHUKAIOT,
Ha3bIBAIOT KopabenbHbIMU. OHU Tak K€, KaKk M BETPOBBIC BOJHBI, OKa3bIBAIOT
BIIUSIHHE HA OYPOBYIO YCTaHOBKY.

Ha xaxnmol crauuonapHoi tuatrdopme, a ocobenno Ha I[IBY B
AKBATOPUATBHBIX YCIIOBUSX, JOJDKHBI OBITh pa3paboTaHHBIE C YYETOM MECTHBIX
YCIOBUM TMPOW3BOJACTBEHHbIE HWHCTPYKIIMM TIO TEXHUKE OE30MacHOCTH U
MPOTUBOMOXKAPHON TEXHUKHA O€30MACHOCTH AJI KKIOW MPOPEeccCHH M KaKIOTO
BUJa pabOT, KOTOPBIE MEPUOINIECKH HEOOXOIMMO BBITIOJHATH U MEPEYTBEPKIATh.
be3onacHocTh paboOThl M MOXapHYIO 0€30MaCHOCTh MOXKHO OOECHEUUTh JIUIIbL C
MOMOIIIBIO psAJia KomIuiekca mep. Jis 1o06sun HehTH HEOOXOIUMO UCTIOIB30BATh
TOJIbKO TIOJHOCTBIO TNpUTOAHOE oOopymoBaHue. OcCHaIIEHHE U AJIEKTPUYECKOE
OCBEILIEHUE JOKHBI OTBEUaTh HOpMaM IpaBuil Oe3omnacHocTd. Bee o6opynoBanue
JIOJDKHO OBITh Pa3MENIeHO Ha MOPCKOW CTAIlMOHAPHOHW TuiaTGopMe TakK, YTOOBI
ObIJIO cOo3MaHO ymoOHoe u  0Oe30MmacHoe ero OOCITyXKWBaHME W PEMOHT.
ObopynoBaHue, KOTOPOE MOXKET OKa3aThCs IMOJ HANpPSHKEHUEM BJIEKTPUUYECKOTO
TOKa, JOJDKHO OBITh HAAEXKHO 3amuilneHo. [locie OKOHYaHWs MOHTUPOBAHUS
MOPCKOU CTaIlMOHAPHOM MIaTPOPMBI Bce 000pyA0BaHUE JOJAKHO OBITH IPOBEPEHO
¥ UcnpoOoBaHO Oe3 Harpy3ku. Bce y3mbl MOpCKoOW cTallmoHapHOW TIaThOpMBI U
JIpyroro o0OpyIoBaHUs, KOTOpble OyAyT paboTaTh MO JaBJICHUEM, HEOOXOIUMO
OTIPECOBAThH JaBICHUEM, KOTOPOE MPEBHIIIACT B 1,5 pa3 MakCUMaIbHOE 0KHUIaeMOE
naBieHue B mporecce J00buM. CKBaXWHBI JODKHBI  OBITH  OCHAIIEHBI
MPUCTIOCOOJICHUSIMU, YCTPOMCTBAMM W NpuUOOpaMH, KOTOPHIE IOBBIIIAIOT
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0€30IMacHOCTh M TEXHUYECKUM YPOBCHb HX JBKCIUIyaTallMU, a TAKXKE CPCIACTBaAMU
MMOXKAapOTyHICHUA  COI'JIaCHO I[CI‘/’ICTBYIOHH/IM HOpMaTuBaM COOTBCTCTBYHOIIHUX
BCOIOMCTB U OPTraHOB IIOKapHOI'0 HAJA30pa.

2.Mopckue BOJIHBI, 0Ka3bIBAKIINE BJIUSIHAE HA IKCILIYATAllHI0 MOPCKHUX
COOPYKEHUH

Koraa nepedpackiBaHue BOJIH MPOXOAUT HA HEKOTOPOM PACCTOSIHUM OT Oepera
HaJI [T0JIOCOM MEeJY WK MOJIBOAHBIX pu(dOB, 00pa3oBbIBaeTCs MITOPM. JIBUTAsICh HAJT
MOJIOCOM MEJIEH, BOJIHA YCIEBAET CTAaTh KPYTOM M ACUMMETPUYECKOM BIAIU OT
Oepera. Bepxyika rpeGHsi BOJIHBI Ieperu0aercs BIepea U HAYMHAET PacChinaThbCs
C XapaKTEepHBIM IIYMOM. B Takux ciiydasix rOBOpST, 4TO BOJHA ycuimBaercs. C
BO3MYUIEHHBIM I'peOHEM BOJIHA MOXET «0€XKaTb» HECKOJBKO JIECSATKOB METPOB,
IIOKa IITOPM HE MCYE3HET. YBEJIMYEHHUE BBICOTHI M KPYTHU3HBI BOJH Ha MEJX
BBI3BIBAET pacKauuMBaHWE IuUlaBy4yed OypoBoM ycTaHOBKM. Ha cranmoHapHBIX
maTpopMax Hy»KHO NMPeyCcMaTpUBaTh 3aIIUTHBIE JIIEMEHTBI CBA€YHBIX OIOP OT UX
IIOCTEIIEHHOTO pa3pylLIEeHUsl BOJTHAMHU. BBICOKHE MOPCKHE BOJIHBI MOTYT BIIUATH Ha
n00bI1y HE(TH W raza orpuuareiabHo. MHorna naxe mpuxoguTcsl OCTaHABIUBATH
n00bIvy, OoKa He npoiaeT mTopM. Ho 3To ObiBaeT B peakux ciydasx. B ocHoBHOM
no0bIua BENETCS KPYIJIOCYTOUHO € COOJIFOJIEHUEM BCEX MEp NMPEAOCTOPOKHOCTH.
[IITopMOBBIE BOJIHBI, KOTOPBIE 3apPOXKAAOTCS HA OOJIBIION INTyOMHE HENANEKO OT
OeperoB, UMEIOT JOCTATOYHO KPYTOH Mpoduib. DTO yBeIMUYEHUE UX KPYTU3HBI Ha
MEJIM BBIPAXKEHO HE TaK SBHO, KaK Ha Oonbiioi riyoune. [IpuHsATO cumTaTh, 4TO
YCJIOBUS pa0OTHI OJMHAKOBO TPYAHBIE KaK Ha OOJBIION TITyOHMHE, TaK U HA MEJIH.

3.2/1eMeHThI BETPOBbIX BOJIH

DNeMEHThI BETPOBBIX BOJIH — UX BBICOTA, JUIMHA U MIEPUOJT — 3aBUCST OT CHJIbI
BETpa, JUIMHBI €r0 IMyTH HaJl MOpEM, IIIyOWHBI MOPS U BPEMEHHU JIEWCTBUS BETpa
OJIHOTO HAMpaBJICHUS HA BOJHYI MOBEpXHOCTh. Cralblii BeTep, KOTOPBIM AyeT
JUIUTEIIbHOE BpEMs, TaK U CWJIbHBIA BETEp MOTYT BBI3BATh OOJIBLIKE BOJHBIL.
[TockonbKy axe MOCTOSHHBIN BeTep AYeT MOPBIBUCTO, TO pa3Mep CO3AaBAEMbIX UM
BOJIH pa3Hblidi. OTHOBPEMEHHO B MOpE 00pa30BBIBAIOTCS OOJIBIIIME U MaJIbIe BOJIHBHI.
Ecnmu Berep cnabeer WM mpekpamiaeTcs, TO BOJHBI HMCUY€3al0T HE cpasy, a
nocreneHHo. CHayvasa racatcsi MeHbIINE, TOTOM OOJIbIINE, a camMble OOJIBIIINE MOTYT
3aTyXaTb MEIJIEHHO M CYLIECTBOBAaTh €II€ JOJr0 MOCI€ 3aTUXAaHHUS BETpA.
BonHbl MpoXoaAT OYeHb OONbIIME pAcCTOSHUS M MOTYT HaOJIoAaTbes B
OTJAJICHHBIX OT MECTa WX 3apOoXkJIeHHus pailoHax. Mopckue BOJHBI Ha OOJBIINUX
rTyOMHaX UMEIOT OTHOCHUTEIBHO HE3HAUUTENbHYIO BBICOTY, HO OOJIBIIYIO AJTUHY U
dbopmy, OnM3Kyl0 K cuHycoujaidbHOW. OJIHaKO MO Mepe BbIXOJa Ha MeEJb,
NPUOJIM3UTENIBHO U3 TIYyOUH, PAaBHBIX MOJIOBUHE JITTMHBI BOJIHBI, CKOPOCTh U JIJTUHA
BOJIH YMEHBIIAETCA, @ UX KPYTHM3HA M BBICOTA HAYMHAIOT yBenuuuBaTbes. Korma



BBICOTA BOJIH CTAHOBUTCS PaBHOM ¥4 TIyOWHBI, OHU paspymraroTcs. Mx rpeOHuU
nepedpachIBalOTCs, C IIIYMOM pa30uBasch, 00pa3oBbIBatOT Oenyro neHny. Ha Gepere
3TO sIBJICHWE HasbiBaeTcsi mpuboem. Ha momorom Oepere mpuOoil mpeacTaBiiseT
co00if psit BOJH, (DPOHT KOTOPHIX MOUTH MMApaJICIBbHBIA K Oepery, KOTOpBIH
HaOeraer Ha Oeper W pa3duBaeTcs. DTa Pa3HOBUIHOCTh MPHUOOS HA3BIBACTCS
HakaTtoMm. Ecim Geper KpyToif, TO BOJHBI MpU yaape o Oeper pa30ouBaroTCs cpasy.
Y aap mpuoOpeTaeT 04eHb OOJBIIYIO CHITy U COMPOBOKIACTCS BCIJICCKOM BOJIH Ha
3HAYNUTETHHYIO BHICOTY.

[TomuMo oOpa3oBaHus BOJH, KOTOpbIE OYIyT OTPHIATEIHHO BJIHMATHL Ha
N00BITY, CHUIBHBIN BETEP TAaK)KE OTPUIIATEILHO BIUSECT M HA TIEPCOHAT IIAT(HOPMBI,
IIPUBOJIS1 K BEICOKOMY TpaBMaTH3MYy.

4. BbIcoTAa BOJIHBI

OnacHOCTb, KOTOPYHO OKa3bIBatOT BOJIHBI HA [IBY, 3aBHCHT B OCHOBHOM OT MX
BBICOTHL. BBICOTa BOJHBI — paccTOSHUE MO BEPTUKAIN OT BBICOKOW 10 Hauboliee
HU3KOW TOYKH BOJIHOBOTO Ipo¢uis. J[JimHa BOJHBI — TOPU30HTAIBHOE PACCTOSIHUE
MEXy ABYMsI IOCIEAOBATEIbHO pa3MEIEHHbIMA HanOoJiee HU3KUMU TOUYKaMH B
HAIpaBJICHUU PACIPOCTPAHECHUS BOJHBI WIM MEXKIY JBYMS TIpeOHSIMHU JABYX
IIOCJIEOBATENBHBIX BOJH. CKOPOCTH BOJIHBI YACIEHHO PAaBHA PACCTOSHUIO, KOTOPOE
npoberaet rpe0eHb 3a €JMHUILY BPEMEHHU B HAIIPABJIIEHUU PACIIPOCTPAaHEHUS BOJHBI.
[lepron BOJHBI paBHAETCS MPOMEKYTKY BPEMEHU MEXAY IMPOXOKICHHEM YEPE3
OJIHY U Ty K€ TOUYKY IPOCTPAHCTBA ABYX COIpPEAENbHbIX IpeOHel BoiH. KpyTusHa
BOJIHBI — HAKJIOH BOJIHOBOTO MpOQuiisl B JaHHOW TOYKE K TOpU30HTY. 3MeHeHue
AJIIEMEHTOB BOJIH 0TOOpaxkaeTcst Ha xapakrepe kauku [IBY. Hanpumep, Ha NJIMHHBIX,
MOJIOTUX BOJIHAX COOPYKEHHUS IUIABYYETO THUIA OLIYIIAKOT IUIABHBIE HEYACTHIC
KauKl, a Ha KOPOTKUX M KPYTHIX BOJHAX KOJEOAHMsS YCTAHOBKH MPUOOPETAIOT
XapakTep 4YacTbIX pEe3KUX TONYKOB. Bo BTOpoM ciyuyae ycioBusi padOThI
3HAYUTENIbHO Oosiee TsKenble, YeM B NEpBOM. BO BpeMsi TOIYKOB MEpCOHAILY
HEO0OXOIMMO JEPKaThCA 3a MOPYYHHU MU ABM>KeHUH 110 [1BY .

5. Mopckue TeueHus

[lepen pa3paboOTKONl MOPCKOTO MECTOPOXKICHUS HYKHO YUYUTHIBATh
HaIlpaBJIEHUE, CKOPOCTh U TEMIIEPATYPY MOPCKUX TE€UEHUIN. JTO CBSI3aHO C TEM, YTO
Mopckue TeueHus: n3HammBaioT [IBY u ocHoBaHue cranMoHapHOW miIaTGopmbl B
HaIpaBJICHUN TEUYEHMs, KOTOPOE BbI3bIBAET MOBBIIICHHbIE TPEOOBAHUS K SIKOPHOMN
CHUCTEME, YACPKUBAIOIIEN COOPYKEHHUE IUIABYUYETO TUIIA HAJl CKBAXKMHOU. TedeHus
3aTPYAHSAIOT MEPEMENIEHNE YCTAHOBKM C TOYKM HAa TOYKY M MEPEIBUKEHUE Ha
aBcpeacTBax. Kpome Toro, oHu coaecTBYIOT M3ru0y KOJOHHBI TPYO, KOTOpPbIE
nepeKphIBatoT cToJI0 BoAbl. C yBEIMYEHHEM IUaMETpa U AJIUHBI KOJIOHHBI BIUSHUE
Ha Hee TeYeHUM Bo3pacTaeT. [1o MporucxokAeHUIO TEUEHUSI MOTYT OBbITh BETPOBBIMH,
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MPUJINBHO-OTJIMBHBIMU,  CTOKOBBIMHM, IUIOTHOCTHBIMHM, CrOHHO-HAarOHHBIMH,
OaporpagueHTHBIMH, KOMIIEHCAITMOHHBIMHU.

BerpoBeie Teuenus. Berep, NpOHOCAIIMKCSA HaJ BOJHOM ITOBEPXHOCTHIO,
yepe3 TPEHHE M TOJNYKH BOAbl MPUBOJWT B IMOCTYNATEIbHOE JBH)KCHHUE €€
MOBEPXHOCTHBIN TIIACT, KOTOPBIM TSHET 3a COOOM MIIACTHI, JEKAIIUe HIKE, KaXK bl
U3 KOTOPBIX JABHIKETCS MEIJIEHHEE OT IUIacTa, JieKamlero Bbime. Ha HexkoTopou
rJIyOrHE BETPOBOE TEUEHHE MOJTHOCTHIO MOTAIIAETCS TPEHUEM.

6. IlpuauBbI

Ecnu nelicTBre BOJHEHUs HENOCTOSIHHOE, PAHO MJIM MO3JIHO OHO 3aTHXAaeT,
TO IPWIMBBI U OTJIUBBI HOCAT HEHPEPBIBHBIN XapaKTEP U UX BIUSAHUE OLLYIIACTCS
Ha Xonay paboT mnocrosHHO. Ilputoku BeI3bIBatOT mnepemenienue IIBY B
BEPTUKAJIBHOM IJIOCKOCTH, YTO SIBJSIETCS BECOMBIM IPEMSATCTBHEM NpPH JI0OBIYE.
[IpunMBHO-OTIMBHBIE ABJICHHS MOTYT MpPATAaTh B ce0€ OMacHOCTb ISl IUIaBY4HMX
YCTaHOBOK. /€0 B TOM, YTO yCTaHOBKA MOYKET NEPEKUHYTHCS Ha KPYTOM JHE WJIU
IIOBPEAUTH KOpITyC Ha BaidyHax. Kpome TOro, mpuTOKM CO3HAIOT TPYIHOCTH IS
COCTMHEHUS COOpYKEHUSA IJIABYYETO THTIA Cc oeperom.
[IpunMBHO-OTIMBHEIE SIBJICHUS BBI3BAHBI TATOTEHUSAM, KOTOPOE BBI3BIBAECT MOJIBEM
YPOBHS BOJBl B OKE€aHEe, WIM TAaK Ha3bIBAEMYI0 IIPUIMBHYIO BOJIHY. BOo Bpems
IIPUTOKA YPOBEHb MOPsS IIOCTOSHHO YBEJIIMYMBACTCA, A IIOCIE JAOCTHKECHUSA
HaMBBICILIEW TOYKM HAYMHACT NajaTh. HausbIcasg TOUKa ypOBHSA 3a BPEMS OJHOTO
nepuoaa KoyseOaHUN Ha3bpIBAaCTCS IOJHOM BOJOM, a Hamboyiee HHM3Kas — Majou
BOJOM.

Pa3Hble ycnoBHUs pacrnpocTpaHEHHs TPUIMBHBIX BOJH, OOYCJIOBIIEHHBIE
CMEHHBIMU TIyOMHaMH U pelbeoM [HA, a Takke KOHUrypauuend OeperoBoid
JMHWH, TO-Pa3HOMY BJMSIOT Ha BPEMS HACTYIUICHHS ITOJHOTO IMPUTOKA M €ro
BBICOTY. B CBSI3W C NpEmATCTBUAMHU B PACIPOCTPAHEHWUU BOJIH IOJIHBIA IPUTOK
omnasJpIBacT K MOMEHTY KyiapMuHauuu JlyHsl B manHom nyHkre. [Ipu mepexone
INPUWIMBHOW BOJIHBI HA MaJibl€ TUIyOMHBI U PaCpOCTPaHEHUs B IIyOHMHY aKBaTOpUH,
KOTOPBIE CYKMBAKOTCS, — BBICOTA €€ YBEIMYUBACTCSA IO HECKOJBKHX METPOB. B
3aMKHYTBIX MOPSIX, KOTOpble TJIyOOKO HAaxoAsTCs B MaTepuKe, TaKuX, Kak
bantuiickoe, YepHoe u mpouue, NMPUTOKM MPAKTUYECKH HE 3aMeTHbIe. Bbicora
IPUTOKOB B OTKPHITOM MOpE 1 OKeaHe HeOoubias u coctanisier a0 1 r. Ilo Bpemenun
IIPUIMBHOIO MEPUOJIA BBIACIAIOT CIEAYIOIINE BUIBI IPUTOKOB:

- MOJyCYTOYHBIE, TO €CTh Ha MPOTSHKEHUU MECAYHOro BpeMmeHH (24 u. 50 MuH.)

HAOJII0JAI0TCS Yepe3 MPOMEKYTKHU BPEMEHH JIBa IPUTOKA U JIBa OTJIUBA;

- CyTOYHbIE — Ha MPOTSHKEHUU MECSIUHOTO BpEMEHHU HaOJII0AaeTCs OJWH MPUTOK U

OJIVH OTJIUB;

- CMCIIaHHBI HAa TPOTSIKEHUM HECKOJBKHX CYTOK NPUTOK HPOTEKAET Kak

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

HEIPaBUJIbHBIE CYTOYHBIE B 3aBUCUMOCTH OT TOTrO, K KaKOMYy THILy IPHUTOKA —

CYTOYHOTO WIH II0JIyCYTOYHOTO OHHU IpUOIMIKAIOTCA.
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C yBenmnueHueM HakJIoOHA JIyHBI TPUTOKH MPUOOPETAIOT XapaKTEp CYTOYHBIX C
OIHOW TIOJIJHOM M OJHOM MAJIOM BOJOM HA MPOTSHKEHUHM MECSYHOIO BPEMEHH.

Kpome 0CHOBHBIX THUIIOB MPUTOKOB, CYIIECTBYET HECKOJIBKO IPYTUX, KOTOPHIC
CpPaBHUTEIIBHO PEIKO BCTpedaroTcsi B mpupoae. CBeIeHUsI 0 BPEMEHHM HACTYIUICHUS
W BBICOTHI MOJIHBIX M MaJIbIX BOJ| B NMPHJIMBHBIX IyHKTaX Jep)KaTcs B TaOJUIIAxX
MPUTOKOB. DTUMHU TaOJUIIaMU HEOOXOJIMMO IOCTOSSHHO PYKOBOJCTBOBATHCS IMPHU
OypeHur OypOBBIX CKBQ)XMH Ha aKBAaTOPUAX M MPU JOOBIUM C TUIABYYETO
COOpYKEHHUA. 3Hasl BpeMsl HACTYIUICHUS MPUTOKOB M OTJIUBOB, & TAKXKE BBICOTY
KOJICOaHMI YPOBHSI, MOKHO TIPEIOTBPATUTh aBAPHH, KOTOPHIC 3aBHUCST OT IUIaBy4eH
OypOBOI YCTaHOBKH, KOTOpasi KPEMUTCS K MOPCKOMY JTHY, OOJBIIAM TIyOUHAM H
T.I., MPABWJIBHO BHIOpAThH JUTMHY SKOPHBIX KaHATOB, PACCUUTATh JIJIMHY OOCATHON
KOJIOHHBI. B HEKOTOPBIX Cllydasix 3J€MEHTHI IPUTOKOB, IPUBEJICHHBIC B Ta0IUIIAX,
HE coBHajalT c (akTuueckumu. Yaime BCEero 3TO OOBICHAETCS BIUSHUEM
TUJIPOMETECOPOIIOTUUECKUX YCIOBUM, KOTOPBIC MNPU MPEABIAYIIUX pacyeTax He
MOT'YT OBITh yUTCHHBIMH. Camble OOJIBIIME PACXOXKJICHHS BO3MOXHBIC Tam, TJiC
HaOJII0/IA0TCS PE3KHEe N3MEHEHHS aTMOC(HEpPHOM JTaBKH.

[IpuauBBI M OTIUBHI SBJISIOTCS B 11€JI0M HETaTUBHBIM (DAKTOPOM IIPH JT00BIYE
c [IBY, HO UMEIOT U psif MOJIOKUTEIIBHBIX CTOPOH. Harpumep, OTJIMB HCHIOIB3YIOT
11 0030pa W PEMOHTa IIOJBOJHOM YacTH OYpOBBIX YyCTaHOBOK. JIJIsI 3TOrO
YCTAHOBKY BO BpeMs MPHUTOKAa OYKCHPYIOT HAa YYaCTOK C PaBHBIM U ITOJHOCTBIO
OTKPBITBIM TPHU OTJIUBE JHOM. BO3MOXHBIE M APyrue BapUAHTHI UCIIOJIb30BAHUS
MIPUTOKOB.

7. KopabeJsibHBIE BOJIHBI

CreneHb BOJHEHUS MOPS BhIpaXKaroT B Oajiax corjacHo wkaie. bypobie
paboTHI MO TJIaBYYUM YCTaHOBKaM BeayT npu BorHeHuu [I-111 6anna B 3aBucumoctu
OT O00mell THUAPOMETEOPOJIOTMUECKOM OOCTAaHOBKHM, XapakTepa BOJIHEHUS,
KOHCTPYKIIMM OypoBOW yCTaHOBKM UM oOpa3za Oypenus. Hecmorps Ha
KPaTKOBPEMEHHBIN XapakTep KOpaOelabHBIX BOJH, OHHU MOTYT OKAa3bIBaTh
HETaTUBHOE BIMSHUE HA X0 padboT Mo A00bIYe HePTH, a B HEKOTOPBIX CIIydasx Jaxke
MPEACTABIIAIOT OMACHOCTh JJisi padOTalOUIMX Ha IUIaBy4YeM coopykeHuu. Jleno B
TOM, YTO TIPU BETPOBOM BOJTHECHHH WICHBI pabouell Opuraapl MpUCIoCca0IMBaIOTCS
K pUTMYy KOJIE€OaHUH IJIaBy4ero COOPYKEHUS U TOCTOSHHO TOTOBBI K HOBBIM
kosieOaHusM. [Ipu OTCYTCTBUS BOJHEHH JIOAM HE TOTOBBI K Kauke, MOTOMY MPHU
BHE3AITHOM pPACKAYMBAaHWW YCTAHOBKA KOpPAOECIHbHBIMH BOJIHAMU BO3MOKHBI
HECYAaCTHBIE CIydau. 371€Chb HMEIOT MECTO TSDKEJIbIE TpaBMbl OT yJapa o
MeTaJlTn4eckoe 000pyAOBaHHE, KOTOpbIE PE3KO BO3pAacTalOT MpU JACUCTBUM Ha
yCTaHOBKY BOJIHBI. KopaOenbHble BOJIHBI MOTYT MPUBOAUTH K TOJIOMKAM HAaCOCHO-
KOMIIPECCOPHBIX ~ TpyO0 uepe3 pe3Kuid KpeH YCTAaHOBKM Ha  BOJIHE.

VYyeT kopabesbHbIX BOJIH OCOOEHHO BayKE€H IPpU pabOTE B aKBATOPUSIX MOPTOB,
I7ie TIOCTOSTHHO CHYIOT OBICTPOXOJIHBIE KaTepa, U Ha CyJO0XOJHBIX Tpacax. UToOsbI
MPEeIOTBPATUTh HECYACTHBIE CIy4yau C JIIOAbBMHU U TOJIOMKAM OO0OpYyIOBaHUS OT
KopaOelbHOM BOJIHBI, Ha IUIaByYeld YCTAHOBKE HEOOXOIMMO B CBETIIYIO MOPY
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BpEMEHa BBIBEIIMBATH CIELMATIbHBIA 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 0COOEHHO 0’KUBJICHHBIX
aKBAaTOPUSAX HY)XHO YCTaHOBHUTHb IIOCTOSIHHBIM HaA30p 3a CyJaMH, KOTOpbIE
OPOXOJSAT, U CBOEBPEMEHHO MpEeAynpekaaTb O HHUX YJICHOB OpUraibl.

Ha Oypenue B npuOpexxHOW 30HE BIMSIET TAKKE U3MEHEHUE YPOBHS MODS,
KOTOpOE BBI3BIBAETCS MPUTOKAMH, CTOHAMU U HaroHamu BoJbl. CyIIECTBYET elle
psia KoneOaHWil, KOTOphIE HECHJIBHO BIHUSIOT Ha J00bYy. OTH KojeOaHus
BO3HUKAIOT BCJICJICTBUE NPUTOKA TOJOBBIX BOJ, H3MEHEHHS aTMOC(HEPHOTO
JTABJICHUS, BbIIIAPbIBAHKE, BBINIAJEHUE OCAJIKOB, NU3MEHEHUS IIJIOTHOCTH BOJBI U T.JI.
KonebGanue ypoBHSI MOpsi, KOTOPHIEC BBI3BIBAIOTCS Pa3HBIMH (PaKTOpaMu, MOTYT
CYMMUPOBATbCs WU, HA00OPOT, UCKIIIOUATh APYT ApYra.

8. Cronbl 1 HAaroHsl BOAbI

HeraTuBHOEe WX BIUSHUE MPOSBISLETCA B MEPBYIO OYEPEIb B BEPTUKAIBHBIX
NepeMEeIEHUsIX IJIaByuyell OypoBOW YCTaHOBKH. XOTS 3TO BIMSHHME BBIPAXKEHO
MEHbIIIEH MEpOil, YeM BIIUSHUE MPUTOKOB, BCE K€ CTOHBI U HATOHBI BOJBI MOTYT
BHECTHU HEKOTOPBIE OCIOKHEHUS B pabOTy, 0COOEHHO IpHu OypeHuu Ha Menu. Kpome
TOTO, Y4Y€T 3THX KOJeOaHUN Ba)XHO M IMOTOMY, YTO OHHM YMEHBIIAIOT WU
YBEIMYMBAIOT MPWIMBHO-OTIIMBHBIC KosieOaHus. CroHHO-HaroHHble KOJIeOaHUS
YpPOBHS Mopst peIOTNPEACTIIOTCS BIUSTHUEM Ha
MOBEPXHOCTh MOPSI CTOWKOTO BETpa OMPEIEICHHOTO HaMpaBICHUS, KOTOPOE
00pa30BBIBAET BPEMEHHBIM OTTOK BOABl M TPUTOK €€ B APYTUX MecTax. OTH
KOJIe0aHUsI YPOBHS HE MMEIOT TOW PETYISAPHOCTH M TMEPUOJUIHOCTH, KOTOPYIO
UMEIOT MPUINBHO-OTIMBHBIE Kojebanusa. OmHako B psijie MPUOPEKHBIX paiOHOB
HaOII0JaeTCsl JOMUHUPOBAHUS HarOHOB B OJTHO BpeMsl TOfla, a CTOHOB B JpyToe.
Bertpa, koTopbsie Ayl0T U3 MOpS B CTOPOHY Oepera, oOpa30BBIBAIOT B MPUOPEKHBIX
pailoHax HaroH, a BeTpa, KOTOpble HaYMHAIOTCS ¢ Oepera, oOpa3oBBIBAIOT CTOH.
BricoTa HaroHa miaM CroHa BOJbI 3aBHCHUT OT CKOPOCTH, HAIIPABJICHHs, PA3TOHKHU
BETpa, a Tak)Ke OT KOH(UTypaluy 6eperoBoii TMHUM U pelibeda Mopckoro nHa. Yem
OoJbllle CKOPOCTh M pa3rOHKa BeTpa, TeM OoJibllas BhICOTAa CrOHAa M HaroHa.
YMeHbllleHne TayOWHBI W MIMPUHBI BOJOEMa YBEIWYMBACT BBICOTY CrOHA WIH
Harona. Camas OoJjbIasi BRICOTA CTOHA WJIM HaroHa HaOOMAaeTCs Ha MEJSX U B
BEPIIMHAX KPYIMHBIX y3KUX 3aIMBOB. OCHOBHBIMHU 33/la4aMH OPTaHU3AI[H MOPCKOMH
NOOBIYM  SIBJIICTCS BBIMIOJIHEHWE IUJIAHOBBIX 337ad B YCTAHOBJICHHBIE CPOKH,
MOBBIIICHUE MPOU3BOAUTENBHOCTH Tpylda M olecreueHue 0e30MacHOCTH padorT.
YcneniHoe BBITIONHEHUE TUIAHOBBIX 3a/ad 3aBUCHUT B TIEPBYIO OYEpeIb OT
MPaBUJILHOM, YETKOW OpTraHM3aluy paloThl, OCHAIEHHE MOJIEBBIX TOIPA3/ACIIOB
HEOOXOJMMBIX TUIaBCPEACTBaMU, 00OpYJAOBaHWEM W WHCTPYMEHTOM, a TaKXe OT
IPaBWJIBHOTO MOa0Opa KaapoB, MOJIEpKaHHE TPYIOBOM M IPOU3BOICTBEHHON
JTUCIUTUTAHBIL.



no

Bonpocs! a5 codecenoBanus

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

UeM onacHbI MOPCKHE BOJIHBI JJIsI CTalMOHapHBIX miatdopm u [1BY?

Kak Bausitor MOpCcKre TedeHUs Ha J00bIdy HETH U Ta3a B Mope?



IIpakTuyeckoe 3ansaTHE 2
KoHcTpyknuu Mopckux cranmoHapHbIx miaargopm (MCIID)

Leab u conepxkanne: MOJY4UTh HEOOXOAMMbIE CBEIeHUS 0 KOHCTPYKIIMU
MOPCKHX CTAIMOHAPHBIX IIaT¢opm

OpranunzannoHHas popma 3aHATHA: co0eceJOBaHMeE.

1. Mopckue coopy:KeHus

Puc. 1 — Mopckas cranunoHapHas riatdopma
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Mopckue coopyxenust (puc. 1) BO MHOroM aHaJIOTMYHBI POEKTHPOBAHUIO
Ha3€MHBIX COOpYKE€HUH, HO HMEIOT psJl OCOOEHHOCTEH, OJHa W3 KOTOPBIX
3aKJIIOYAETCs B TOM, YTO MOPCKHE COOpY>KEHHUs W3rOTaBIMBAIOTCA Ha Cylle, a
YCTaHaBIMBAIOTCA I JKCIUTyaTalluM B APYroM MecTe (MOpe, OKeaHe U T. X).
MoxHO Ha3BaTb OCHOBHBIE ATambl Mpoliecca NPU HPOEKTUPOBAHUU MOPCKOTO
THJIPOTEXHUUECKOTO COOPYKEHHUSL:

- OIIpe/IeJIEHNE C HA3HAYEHUEM COOPYKECHHUS;
-YCIIOBUSI OKPY>KarOIIeN Cpeibl U UX OIICHKA;
-XapaKTEPUCTUKA MECTa YCTAHOBKHU COOPYKEHUS,

- IpeAbIAYIee TPOEKTUPOBAHKE U BBIOOP 00pa3a yCTAHOBKU COOPYKEHHUS HA MECTE
JKCIUTyaTalllH;

- OOCHKa MAaTCpHAJIbHBIX 3aTpar, pr,Z[HOCTeI‘/JI, KOTOPBIC BO3HHKAIOT IIPH
HU3TrOTOBJICHHUU N YCTAHOBKH COOPYIKCHUSI,

- YCTAHOBJICHHC Pa3MCPOB HpHHfITOﬁ KOHCTPYKIHU U €C IICTEU'IGﬁ;

- KOHCYHAas OLICHKA CITOCOOHOCTH 3aIlIPOCKTHUPOBAHHOI'O COOPYIKCHUA BBIACPIKNBATDH
Harpy3kKy, KOTOpad BO3HHUKACT B IIPOLCCCC TPAHCIIOPTHUPOBKH M YCTAHOBKH Ha
MCCTC SKCILTyaTaluu.

[Ipu cTpouTENHCTBE MOPCKUX CTAIIMOHAPHBIX MIATPOPM B KaUECTBE CTOSKOB
YCIEITHO  TPHUMEHSIOT  CTaJIeKEIe300€TOHHbIE  KOHCTPYKIMH,  KOTOpBIC
MPEJICTaBISIIOT CO00M KOMITJIEKCHBIE AJIEMEHTHI, COCTOSIIINE U3 O€TOHA, TPOKATHBIX
CTIbHBIX Tpoduiel U crepkHeBOM apmarypbl. Cranexene300eTOHHbIE
KOHCTPYKUMHU ObIBalOT pasHble. Oco0o0il pa3HOBUAHOCTBHIO CTalleXkKesne300eToHa
ABJIIOTCS TPYOOOETOHHBIE KOHCTPYKIIUU, KOTOPBIE COCTOSIT U3 CTaJbHBIX TPYO,
3aloJIHEHHBIX OeToHOM. CpeaM Jpyrux NPEeUMYILECTB ATHX KOHCTPYKLUH
pelauM SBISETCS TO, YTO OETOHHOE SAPO HAXOAUTCS B OOBEMHOM
HANpsDKEHHOM TOKPBITHM, OJjarojapss 4yeMy 3HAUMTEIBbHO BO3pacTaeT Hecyllas
CTIOCOOHOCTH KOHCTPYKITUH, @ BHYTPEHHSS IyCTOTa TPYObI 3alIUIIIEHA OT KOPPO3HUH.

2 Mopckue cTanimoHapHbIe MJIAT(HOPMBbI

Mopckue cranmoHapHble MIaTPOPMBl — YHHUKAJIBHBIE THUIPOTEXHUYECKUE
COOPY>KEHUS, IpeIHa3HAYCHHbIE JJI1 YCTAHOBKU OYpOBOT0, HE(PTEPOMBICIIOBOTO U
BCIIOMOT'aTEJIbHOTO ~ 000py/nOBaHMs, oOecneyuBaromero OypeHue OypOBBIX
CKBa)XMH, 100bIYy HE()TH U ra3a, UX MOATOTOBKY, & TAKXKE 000PYI0BAHUE U CUCTEMY
JUISL IPOBEJEHUS IPYTUX padoT, CBS3aHHBIX C Pa3pabOTKON MOPCKUX HEPTSHBIX U
ra3oBbIX MECTOpPOXKACHHM (00OpyZoBaHME [JIsi 3aKauykd BOJIbI B  ILJIACT,
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KalUTaIbHOTO PEMOHTa OypOBBIX CKBa)KWH, CPEACTBA aBTOMATH3alMU MOPCKOTO
IpoMbIciia, 00OPYIOBAaHME U CPEACTBA ABTOMATHU3alMM U TPAHCIOPTUPOBKH
HeTH, cpelicTBa CBSI3U ¢ OeperoBbIiMU 0ObekTaMu) puc. 1.1 u ap.

Ectb 2 (hakTOpa pazpaboTKu MOPCKHX MECTOPOKICHHUM, KOTOPBIE OIIPEIEISIIOT
HampasjieHue paboT B 00JacTH  NPOEKTUPOBAHUS U CTPOMUTEIHCTBA
T'HJIPOTEXHUUYECKUX 00BEKTOB B Mope. IlepBriii pakTop — 3T0 OO0IbILIAs CTOUMOCTD
pabot. Bropoii ¢akTop 3TO OrpaHUYeHMs], KOTOPbIE HAKJIAAbIBAIOTCS YCIOBUIMHU
OKPYKaIOIIEN CPEIBL.

OTu (PakTOpBl UTPArOT TJIABHYIO POJIb MPHU BHIOOpE PELICHHM, KOTJa BEAeTCs
npoekTupoBanue u KoHcTpyupoBanue MCII, BriOope oGopymoBaHus, 00pa3oB
CTPOMUTENBCTBA U OpraHu3aluu paboT B akBatopuu Mops. Takum obpazom, MCII
ABJIAIOTCS ~ WHJIWBHIYAJIbHBIMH  KOHCTPYKLMSAMH, HpPEIHA3HAYEHHBIMH IS
KOHKPETHOTO paiioHa paboT. Bece tumbl m koHcTpykumum MCII paznuyaror 1o
CJIIEYIOIIUM TPU3HAKaM: KPEIUIEHUE K MOPCKOMY JIHY, TUIIOM KOHCTPYKLHH, IO
MaTepuagam U ApyruMu npusHakamu. Ilo cnocoOy kpemyieHus: uX K MOPCKOMY JAHY
MCII ObiBaroT: cBacuHble, TpPaBUTALMOHHBIE, TPABUTAIIMOHHO-CBACUHBIE,
MasTHUKOBBIE M HATSKHBIC, a TAKXKE IUIABAIOIIETO THUIIA; IO THUIY KOHCTPYKLUU:
CKBO3HBIE, CIUIOIIHbIE W KOMOMHHpPOBaHHBIC; pa3iuyus B MaTepuasiax:
METaJUINYECKUE, KeJle300€TOHHBIE " KOMOMHHMPOBaHHbIE.

CKBO3HBIE KOHCTPYKIIMM M3TOTOBIISIIOTCS PEIIETYATBIMUA. DJIEMEHTHI PEIIETOK
3aHMMAOT OTHOCUTENBHO HEOOJIBIIYIO IUIOLIAAb, CPABHUTEIBHYIO C IUIOIA/IbIO
rpaHell MPOCTPaHCTBEHHOU (PEpMBI.

3 CiionIHbIe KOHCTPYKIUM (0eTOHHBIE)

CmtoniHbie KOHCTPYKUMM (OE€TOHHBIE) SIBISIOTCS HEMPOHUIIAEMBIMU TIO BCEH
IJIOIIAM BHEITHETO KOHTYpPa COOPYKEHHS.

OCHOBHBIMU ~ TIpU3HAKaAMHM  KJacCU(UKALMK  SIBISIOTCA:  pa3MEIlEHUE
obopynoBaHusi (MOABOJHOE, HAJIBOJHOE, KOMOMHHPOBAHHOE), O00pa3 MOHTaXka,
xapaktep jAedopMalUd OMOpP, THUI KOHCTPYKIMH, COMNPOTHUBIICHUE BHEUIHUM
JEUCTBUSIM, CTaTHYECKas U JUHAMHYECKasl >KECTKOCTb, XapakTep KperieHus,
MaTtepuan, oOpa3 TPaHCIOPTUPOBKH, MOHTAaX OTIOPHBIX qJacTew.
Ha pucynke mpuBeneHa ximaccudukanus riyookoBomubix MCII. Ha mepBomy
ypoBHe knaccubukanuu npencrasiensl aenenne MCII Ha sxecTkue u ynpyrue.
Takoe gneneHue oOTOOpakaeT KOHCTPYKIHIO raThopmbl  (pa3Mepbl U
KOH(UTypalmio) ¥ yKa3blBaeT MEepuoj COOCTBEHHBIX KoJieOaHUM, KOTOpHIE B
KECTKUX KOJIeOaHUsAX cocTaBisieT 4-6 c., B ynpyrux kosnebanusx — 20 c., a mopoi —

138 c.

4 bamau
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Ha BTOpoM ypoBHE KiaccH(UKAIMU >KECTKHE KOHCTPYKIIMH JIENSATCS Ha
IpaBUTAIIMOHHBIC, CBACUHBIE W TPaBUTAIMOHHO-CBAaCYHbIE OCHOBBI. B mepBoM
cllydae COOPY>KEHHE HE CMEIIAeTCsl OTHOCHUTEIBLHO MOPCKOIro JIHa Ojarojaps
COOCTBEHHOMY BeCy, a B JpPYroM — 3a CUeT KpeIUIeHHs [0 JIHa CBasMHU.
['paBUTALIMOHHO-CBACYHBIE COOPYKEHUS HE CMeNIatoTcs Oaarogapsi COOCTBEHHOMY
BECy U cUcTeMe 3akperieHusi cBail. TpeTuil ypoBeHb KiacCU(UKAIUU KECTKUX
MCII xapakTepu3yeT Marepuan KOHCTPYKIMU: OETOH, CTajb WU OETOHOCTAIb.
Yrupyrue KOHCTPYKIIMA HA BTOPOM 3Tare Mo o0pa3y KpeIUIeHUs pa3ielisaioT Ha
OallHu ¢ OTTSDKKaMH, TIaBy4Yre OalrHu v THOKKe OaIIHu.

bamrau ¢ OTTSHKKaM# COXPaHSIOT CBOIO CTOMKOCTH 32 CUET CHCTEMBI OTTSIKEK,
MOHTOHOB IUIABYYECTH W CHUCTEMBI NMPOTHBOBECOB. IlmaByume OamrHu MOg00HO
MasTHUKY, KOTOPBIA Ka4aeTCsi M BO3BPAIACTCS B CTAH PABHOBECHUS C ITOMOIIBIO
MMOHTOHOB TIJIaBYYECTH, Pa3MEIIECHHBIX B BEpXHEH YaCTH KOHCTPYKITHH.

['uOxue OanTHu OTKIOHSIOTCS OT BEPTUKAIIH O] IEHCTBUEM BOJIH, HO TIPU ATOM
MOJO0OHBI CKATOW MPYXKUHE, MIOATOMY CHOBA BO3BPAIIAIOTCS B CTaH PaBHOBECHSI.

['my6oxoBoubie KOHCTpYKIMK MCII MOXHO pacnpefenuTb NpuoIM3uTEIHHO
Tak: /6%-xectkue (M3 HUX 45% cCTambHbIE CO CBa€YHBIM KperuieHueM, 26%-
rpaBUTAIMOHHBIE U 5%-TpaBUTAlIMOHHO-cBaeuHbIe). Cpenu ynpyrux MCII 13%-
maBydue oanrHu; 8%- 6anrHu ¢ oTTsHKKamu; 3%- OalrHu THOKHeE.

5 OnopHasi ocHOBa

Omneparuu 1o cOOpKE U YCTaHOBKHU coopykeHus (puc. 1.3) xapakTepusyror
JUIIb YaCTh MHOTOYHMCIICHHBIX (PAKTOPOB, KOTOpPbHIE JODKHBI OBITH YYTECHBI B
npouecce MnpoekThupoBaHus. Hampumep, Bec ONOPHOM OCHOBBI, €ClU OHa
MPEJICTaBISIET EAMHOE 1IeTI0€, HE MOXKET MPEBHIIIATh TPY30II0AbEMHOCTh KPAaHOBOTO
00Opy/IOBaHUsl, KPOME TOTO, BEC M pa3Mepbl OMOPHOW OCHOBBI HE JIOJDKHBI
NPEBBIIATh TPY30MOABEMHOCTH OapXH, Ha KOTOPOMd OHO OyKcHpyeTcs.
OmnopHasi OCHOBa JI0OJDKHA OBITH pacCuMTaHa Ha Harpy3Ky, KOTOpas BO3HUKAET MPH
TPAHCIIOPTUPOBKE €€ C Oepera Ha Oapky. B cBOw odepenb oHa JOTKHA OBITh
paccunTaHa M Ha Harpy3Ky, KOTOpasi BOZHUKAIOT IIpH ciycka O6apxu Ha Boxy. [locie
CIyCKa Ha BOJAY OMOpHAsi OCHOBA JOJDKHA HMETh JIOCTaTOYHYIO TUTaBy4YecTh. BmecTe
C TeM OHa JOJKHA OBITh CKOHCTPYHpPOBaHA TaK, YTOOBI C MOMOIIBIO IUIABYYETO
KpaHa U ImyTeM 0aJu1acTUPOBKHU BOJOM OTIEIBHBIX OTCEKOB OypoBO€ 000pya0BaHNE
MOTJIO OBITh MPUBEICHO B BEPTHKAIBHOE TMOJOXKEHHE W YCTAaHOBJIIEHHOE Ha JHO.
Pacuetnas rayOMHa  yCTaHOBKM  CBail, JObDKHA  OTBeYaTh  pabouuM
XapakTepucThkaM. B KOHIle KOHIIOB, BeC BEPXHErO CTPOCHHS WM OCHOBHBIX €€
MoJyJiel He JOJKEH MPEBBINIaTh IPY30MOABEMHOCTD IIJIaBY4YEero KpaHa, KOTOPHIi
UCIIOJNIB3YETCS ISl MOHTaXa BEPXHETO 3/1aHUA.

6 IlocienoBaTeJILHOCTH PA0OT
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[TocnenoBarensHOCTh paboT, TpHUBEJAEHA Ha pUCyHKEe 2 B asTom ciydae
OTIOPHYIO OCHOBY Pa3JIEeISIIOT Ha JBA UJIK HECKOJIBKO MOYJIEH, KaXKIbIH U3 KOTOPBIX
JOCTaBJISIOT HA MECTO JKCILTyaTalluu OTAEIbHO, a IOTOM UX coOuparoT. OTaenpHbIe
MOJYJIM OCHOBBI MOTYT OBITh COEIUWHEHBI MEXIy COOOW Tepesl YCTaHOBKOW Ha
MOPCKO€ JIHO, WJIM UX MOXKHO YCTaHaBJIMBATh OJWH Ha BTOPOU U COCAUHSITH MEXKIY
coOom B OKOHYATEJIbHOM BEPTUKAIILHOM MOJIOKEHHH.
Jpyrasi mocienoBaTeIbHOCTh YCTAHOBKM OIOPHOW OCHOBBI MpPUMEHSETCS s
Oonpiux coopykeHuid. OHa COCTOUT B MPEIOCTABIECHUU €My COOCTBEHHOM
IUTaBYYECTH, KOTOPOH JOCTATOYHO JJisi OyKCHMpOBaHUS Ha miaBy. OHa MO3BOJSIET
u30exarb HeoOXomuMOCTH cIycka c Oapku. OOBIYHO 3TO JOCTUTAETCSA
yBEIMYCHHEM pa3MepoB KoioHH. [locie crmycka Ha Bogy co cOOpouHOM OeperoBoi
IUTOMIAJIKK OTIOPHYIO OCHOBY OYKCHPYIOT HAa MECTO YCTAaHOBKHM M CTaBSAT Ha JIHO B
BEPTUKAIBHOM MOJIOKEHUH ITyTeM 0ajiIaCTUPOBKH OTCEKOB KOJIOHH.

B IIPOTUBOIIOJOKHOCTE 3TOMY MOJIA JICTKHX OIIOPHBIX OCHOB, KOTOPLIC
MNpCaHa3Ha4YCHBI JIIsA OTHOCHUTCJIBHO MCJIKHUX aKBaTOpHﬁ, MOXXHO HC
npeayCcMaTpuBaThb OIICPAUIO CITyCKa C 6ap>1<1/1 Ha BOAY, a IOAHUMATh UX C 6ap>1<H u
YCTaHaBJIMBATh HAa JHO B ITIPOCKTHOC ITOJOKCHHC IIJIABYYHUM KPAaHOM.

Puc. 2 — I[locnenoBaTenbHOCTh ONEpaIuii MPU BO3BEICHUN OCHOBBI HA JHO METOJIOM MOIbEeMa

7 OnopHasi KOHCTPYKLMS BOCbMHU KOJIOHH

OnopHast KOHCTPYKLHS BOCBMH KOJOHH SIBJIIETCS CTaHAAPTHOW  JUIs
COOpPYKEHMH, YCTAaHOBJIIEHHBIX Ha TiyOuHy Bbime 110 M. HesnauutenbHas
MoAM(UKAIMS KOHCTPYKIIMM CTAHOBHUTCS HEOOXOIMMOM, €CJIH COOpPYKEHUE
pacrosaraeTcsi Ha cla0bIX OCaJ0YHBIX Mopoaax. Moaudukamnus HyKHA, TOTOMY
YTO ISl TIOBBIIIEHHUS HECYIIEH CIIOCOOHOCTH OCHOBBI NMPUMEHSIIOTCS «HECYIIHE)
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CBad, pa3MEIIEHHBIC 110 TIEPUMETPY OMOPHON OCHOBBI. OHH MOTPYKAIOTCS CKBO3b
KOPOTKHE HAMNPABJISIIONINE MWJIMHIAPHI (KOHAYKTOPHI), TPUKPEIUICHHBIE K OMOPHOMN
OCHOBE C TIOBEPXHOCTH BOJIbI C MOMOIIBIO TepeAaronieil mranru. CBsi3b HECYIIUX
CBail C OMOPHOW OCHOBOW JOCTUTAETCS HarHeTaHHUEM OETOHHOTro (IEMEHTHOTO)
pacTBOpa B MPOCTPAHCTBO MEKIY STUMHU CBAsIMH M HAMIPABIISIOMIUMHA TAITUHIPAMH.

Puc. 3 — Onopnast ocHoBa OypoBo#i maTGopmbl

Tunuunass KOHCTPYKIMS OMOPHOW MOAU(DHUIIMPOBAHHONW OCHOBBI OypOBOIA
m1aTgopMsbl, U300pakeHa Ha puc. 1.4. DTU coopyKEeHUs pacIoyiaraloTcsi B MOpsXx,
okeaHax Ha riyouHe okono 90 M. Bepxnee crpoenne nmeet pazmepsl 18 x 36 M u
Maccy Omuszkyro Kk 900 T. Macca onopHoit ocHoBBI npuMepHo 1800 1. Bocemb
TpyOUaThIX CBail, 3a0UTHIX CKBO3b KOJOHHBI ONMOPHON OCHOBBI, UMEIOT BHEIIHUN
nuametp 1,22 M 1 TONUMHY cTeHKU 25 MM. B onosHeHne Kk HuUM 3a0UThIe YEeThIpe
HECYIIUE CBau 2, BCE CBau 3a0UTHI B TPYHT C YKJIOHOM 1: 7 K BEpTHKaIH Ha MIyOUHY
oT 50 1o 90 m. Takue cOOpyKEHUsI pACCUUTAaHbl HA CYMMapHbIE€ TOPU30HTAIIbHBIE
Harpy3Ku BeTpa, BOJIH U Te€4YeHUs, KoTopble paBHsrTCs 13,5 MIla u orBeuaer
MaKCUMaJbHbIM IITOPMOBBIM  yCJIOBHSIM. [lOCKOJIBKY BOJIHOBBIE HAarpys3Ku
MaKCUMaJlbHbl BO3JI€ TMOBEPXHOCTH BOJbl, TO PABHOACHCTBYIOIIAS HAarpy3oK
IPWIOXKEHAa IIOYTH K CamMoOMy BepXy coopyxkeHusa. IloatoMy coopyxenue
paccuuTano u Ha nepeMeHHbI MoMeHT 1000 MH M. DTr Harpy3ku 1 MOMEHT B TATh
— ceMb pa3 00JIblIIe TeX, YTO ACHCTBYIOT ITPHU MaKCUMaJIbHOM BeTpe Ha 90-MeTpoBOit
BBICOTE 3aHUS.
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JIst  coopyKeHWid, NpeJHA3HAYEHHBIX I WCIOJIb30BaHMS Ha TIIyOMHAX
oonpie 110 M, MOTYT OBITH PACCMOTPEHBI JIB€ MOJIU(MUKAIIUN BOCBbMHU KOJIOHHOM
OTOPHOM OCHOBBI. B mepBoOil M3 HUX YBEIMYEHO KOJIMYECTBO KOJIOHH, TaK YTO
BMECTE€ C «OIMOPHBIMU» CBasiMU OHU MOTYT BOCIPUHUMATH JIOMOJHHUTEIIbHbBIE
Harpy3Ku OT BEPXHETO CTPOCHUS U MPOTHUBOCTOATH TOPU3OHTAIBHBIM HATpy3Kam U
NEePEeMEHHOMY MOMEHTY, KOTOpbI€ BO3pacTaloT. B Japyrom KOHCTPYKTUBHOM
pelIeHUN YeM BBIIIE OMOPHas OCHOBA U OoJiee MMpOKas ero 0a3a, TeM MEHbIIIee
y4acTU€ B BOCHPUSITHUU BpalaTEILHOIO MOMEHTAa NPUHUMAIOT CPEIHUE CBaH.
[TosTOMYy B MPOTHUBOIOJIOKHOCTh MPEIBIAYIIEMY PEIICHUIO, B OCHOBHOW BOCHMU
KOJIOHHOM KOHCTPYKIIMM MOKHO UCKJIIOUUTH BCE CPEAHUE CBAU U PACIIONOXUTH BCE
CBau IOJ IPYTUM YTJIOM COOPYKEHHUS.

OmnopHbIe OCHOBHI THMA (PEPMBI, OTTMCAHHBIE BBIIIE, OOBIYHO HCTIOIB3YIOTCS Ha
MATKUX TPYHTax, TJi€ TIyOOKO 3a0UThle CBaW YACPKUBAIOT BCE COOPYKEHUE OT
CABUTa W BOCIIPUHUMAIOT BEC BEPXHErO CTpOeHUs. JlJIsi pallOHOB C TBEPABIMHU
IPYHTaMH, KOTOPBIE YCIOKHSIOT MOTPYKEHUE CBal, MPEAJIOKEHA COBCEM Apyras
KOHCTPYKIIUSI OOPHOU OCHOBBI.

8 I'paBUTAINOHHO-CBAaeYHbIC YCTAHOBKH

3HauMUTENbHBIE pa3Mephbl SYEHKH (PYHIAMEHTHOTO OJO0Ka OCHOBBI CO3/Ial0T
OaTaCTUPOBKY ~ HArpy3Kd, HEOOXOauMyro JJisi  oOecleueHuss CTOMKOCTH
COOPYKEHUSI, U PACIpPEICISIIOT BEC COOPYXKEHHUS II0 IUUIOCKOCTH, JIOCTATOYHO
OOJBIION MO YCJIOBHSIM NPOYHOCTH. Takue KOHCTPYKIIUU OOBIYHO OTHOCST K
IPABUTALIMOHHBIM.

Haubonee pacnpocTpaHeHHBIM BHJIOM TPAaBUTAIMOHHBIX KOHCTPYKIIMMA
SBJISIETCA  JKEJIE300€TOHHAsT KOHCTPYKIUMS C KPYNHBIMH HWIMHAPUYECKUMU
byHIAMEHTHBIMU STYCUKAMU, KOTOPHIE OKPYKAIOT HECKOIBKO HE CBSI3aHHBIX KOJIOH,
KOTOpBIE MOAJEPKUBAIOT BEpXHEE CTPOECHHUE c 000py10BaHUEM.
['paBuTaniionHo-cBaeuHbie ycranoBkM MCII He caBuratorces ¢ Mmecrta, 6jaroaaps He
TOJBKO COOCTBEHHOW KOHCTPYKIIMH, HO M 3a CYET JOMOJHUTEIBHOTO KpEIyIeHUs
CBal K MOPCKOMY JHY. OTH COOpPYXEHHUsI OBIBAIOT pPa3HBIX KOHCTPYKIIUH,
OTJIMYAIOIIUXCS KaK IO KOH(UTYpallMM COOPY)KEHHUS, TaK W IO COCIUHCHUIO
HCIOJIB3YEMBIX MaTEPUAIIOB.

['paBUTAIIMOHHO-CBa€UHBIE OCHOBBI Tpu TriayOuHe Mmopsi cBeime 300 M B
OONBIIMHCTBE CIIy4YaeB UMEIOT IMUIMHAPUYECKYo (Gopmy. KoHCTpyKIus omopHO
YaCTU COCTOWUT M3 IIEHTPAJHLHOW KOJOHHBI OOJIBIIOTO nuaMerpa =~ 15 M, koTopas
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 COO0M A-1TOJA00HOM CTabHON paMOH.

Macca uentpanbHoi hepMbl cocTaBisieT 10 ThICSY TOHH, a ee onop 4,5-5 Thics4
ToHH. Ha many6e mpeamnosiaraercsi yCTaHOBKAa TEXHOJOTUYECKOTO 000pYyaOBaHUs
Maccoi 24 TeICSYM TOHH U 16 HampaBisonMx KoJoH guameTpom 712 mMm. Macca

l

16



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

CBau NpUKPEIUIAIOTCS K IIEHTpaIbHOM dhepMe Ha riryoune 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 JACHCTBHUSI MaKCHUMAaJbHBIX HAarpy30K, KOTOPBIE
MOBTOPSIFOTCS. OJIMH pa3 B CTO JIET, a TAKXE€ OCYIIECTBISIIOT pPacyeThl Ha
JMHAMUYECKUE U LUUKIMYECKHE HArpy3ku. B 3Tom ciiydae mpu mpOeKTUPOBaHUU
rryookoBoHBIX MCII TpaguiimoHHBIM METOJIOM JAOCTUTACTCSl YCUIICHUE OIOPHOU
OallHM 3a CYET YBEJIWYEHUS pPa3MEpOB €€ AJIIEMEHTOB WIH PAaCUIMPEHHEM €€
MOTIEPEYHOTO pa3pesa C LETbI0 yBEIUUEHUS Tepruoia COOCTBEHHBIX KOJeOaHUN U
CHUYKEHHE OCEBBIX Harpy30K B 2JIEMEHTAaX.

OnHako ¢ yBeJIMYEHHEM TyOWHBI yKa3aHHbIE MPUEMBbI JOCTHXKEHUS
nuHamudeckoi npouHoctr MCII npuBoAsT K 3HAYUTEIHHOMY YBEJIMYEHHUIO MACChI
MCII 1 cOOTBETCTBEHHO UX CTOUMOCTH.

B otnuuue ot xectkux koHCTpyKuuii MCII nepuos1 OCHOBHBIX COOCTBEHHBIX
KoJieOaHMi ynpyrux OallleH MpPeBBIIIAeT NMEePHoJ KojiebaHul MOPCKUX BOJH. [lpu
ATOM OOJIbIIIas YaCTh BOJTHOBOM HArpy3KH Ha OAIIHIO MOTJIONIAETCS 32 CUET MHEPLIUU
KOHCTPYKIIMU U HE TIepeaeTCs CTPEKHIM (HEepMBI.

9 Ynpyras miaargopma

VYnpyroit ninargopmoit (puc. 5) Ha3bIBAIOT OTHOCUTEIBHO TOHKYIO CTaJbHYIO
IIPOCTPAHCTBEHHYIO (PEpMy CO CTEpKHSMHU C JOBOJBHO PABHOMEPHBIM IO BBICOTE
PAcCCTOSIHUEM MEXAY TOPU3OHTAIBHBIMM Mosgcamu. Harpyska oT okpyKaromen
Cpeabl M TPaBUTALMOHHBIE CHJIbI, KOTOpbIE AEHMCTBYHOT Ha ynpyrue MCII,
NEpENAOTCs Ha CBaW, OTTSDKKM M NOHTOHEBI. llepepacnpenernss 3Tu Harpy3ku Ha
IIEPEYUCIICHHBIE Y3JIbl KOHCTPYKLMHU, MOKHO JOCTUYb ONTHUMAJIBHOIO BapuaHTa
peleHus NpoeKkTa KoHCTpyKuuu. Hanpumep, Bec naayObl MOKHO KOMIIEHCHPOBATH
MOJJbEMHOW CUJIOW TIOHTOHOB. [IOHTOHBI, KpOoM€ 3TOro, KOMIICHCUPYIOT
TOPU30HTAJIbHBIE CUJIbI, 00ECTIEYMBAIOT CTOMKOCTh MIATPOPMBI, YMEHBIIAIOT WU
IIOJIHOCTBIO CHUMAIOT HAarpy3Kd Ha OTTsDKKU. VHepuuss OCHOBBI yBEJINUYHMBAET
nepuos; OOKOBBIX KOJEOAHWH, yMEHbBIIAeT WX aMIUIMTYAy U COOTBETCTBEHHO
CHW)KAeT JWHAMUYECKHE Harpy3Kd Ha OTTSDKKUA. Pasznuune B BapuaHTax
yOPYTrUX maaTdopM 3aKII04aeTCs B pa3inyusix, KOTOPIMU JOCTUTAETCA 3aJaHHbIN
nepuosl  KojiebaHWUM, W ONpeAeNsercs  BOJHOBBIMU  Harpy3kamu U
nepepacpeeneHueM UX MEKy OCHOBHBIMH JIEMEHTAMHA KOHCTPYKLHUU.
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Puc.-5. Cxembl YIOPYIUX mwiatdopm:
1- GamHs ¢ OTTSDKKamH|, 2- TutaBydasi OamrHs, 3- OanrHs ¢ OTTSHKKAMU U JKECTKOH OCHOBOW, 4-
rubkas OamrHs, 5- ynpyrasi cBaeuHas OamrHs, 6- yrpyras cBacuHas OalllHs ¢ 5KeCTKONH OCHOBOM

[Ipu uccnegoBanum oco00e BHUMAHUE OTBOAMUTCS YMPOIICHHBIM MOJIEIISM
KOHCTPYKIIUH yIpyrux miatdhopm 1 ux xapakrepuctukam. Ha Moaenu npepBaHHbIe
JMHAHA O3HAYAIOT MOMNEPEYHOE JNEHCTBUE OCEBBIX MPYKHUH, a CIUPAIA — MPYKUH
KpY4EHHUSL.

Benenne pabor mo moOwsiue HedTH UM Taza, OypeHHE SKCILTyaTallMOHHBIX WU
HarHeTaTeJbHBIX OYypOBBIX CKBAKUH B TEUCHHME T0Jla BBI3BIBAET HEOOXOIUMOCTH
CO3/IaHUSI TUAPOTEXHUUYECKUX COOPYNKEHUM, KOTOpble ObLIM Obl HAJAC)KHBIMU B
paboTe mpHU BCEX CE30HHBIX HM3MEHEHUSAX YCIOBUM OKPYKAIOIIETO CPEelbl H,
0c00OEHHO, B JICJIOBOM 00CTaHOBKE.

KoHCTpyKIuu  cTalmoHapHBIX COOPYXKEHMH JjIsi  pa3pabOTKM  MOPCKHUX
MECTOPOXKJICHUN B APKTHKE ONPEICIISIIOTCS B OCHOBHOM BEJIMYMHOW JIEVCTBUS Ha
HUX TOPU3OHTAJIBHBIX CWJI JIbJIa, KOTOPBIA HaXOAUTCS B ABWKeHUH. Ecnu cpennsis
cuja BeTpa Ha KOHCTpYKUUIO paBHa 2 klla, BoiaH — oT 96 no 144 klla, To Harpy3ka,
co3zaBaeMas JIbJoM, cocTaBisaeT — 2,88 MIla u Oosblie.

10 Mopckue cTanimoHapHbie MJIaT(GOPMbI BLINOJIHAIOTCA B TPEX BAPUAHTAX

Mopckue cranroHapHbIe TUIATGOPMBI TT0 HA3HAYCHUIO BBITIOHSIIOTCS B TPEX
BapUAHTAaX:

1) coopyxkeHusi, KOTOpbI€ YCTAaHABIMBAIOTCA Ha MOPCKOE JHO U HMEIOT
MAacCCHBHYIO OINOPHYIO dYacTh ((yHZaMEHT, Ha KOTOPBIA JEHCTBYET Jieq0oBas
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Harpyska);

2) miaByuyde MIaTQOpMBI, CHIYy JibJa B KOTOPBIX BOCIPUHMMAIOT KOPILYC
wiaropMbl U HATSDKHbIE ~ yCTPOWCTBA  WJIM  SKOpHas  CHUCTEMa;
3) coopyKeHusi OCTPOBHOTO THIIA, CTOMKOCTh KOTOPBIX 00ECIIEYMBAETCSI HACKINBIO
IIECKA UJIU TPABHSL.

N3 coopyKeHHi, KOTOPBIE YCTaHABIMBAIOT HA MOPCKOE JTHO, PaCIpOCTPAHEHBI
KOHCTPYKLUMHU TPAaBUTALMOHHOIO THUMA. B OCHOBHOM OHHM OBIBaIOT OOJBILIOTO
IaMeTpa.

Ha ceroans noBOJbHO TIIyOOKO M3y4eHO (YHKIIMOHMPOBAHHE OTAEIHHBIX
AJIIEMEHTOB TPyOOOETOHHBIX KOHCTPYKIIHMI MPU UX padOTe HA CKaTHE U HA CrU0, HO
IPAKTUYECKA COBCEM HE HCCIEIOBAHBI OCOOEHHOCTH PabOThI ATHUX 3JEMEHTOB B
COCTaBe KapKaca MOPCKHX MIaTGOpM. A 3TOT BOIIPOC OUYEHB aKTyasleH, TOTOMY YTO
B MOpCKHMX IUIaTpOopMax, KpoMe COOCTBEHHO HECYIIMX KOHCTPYKUHUN, OYEHb
YSI3BUMBIMM SIBJISIFOTCS COCAMHEHUS OTIEIBHBIX IEMEHTOB. Borpoc uccienoBanus
0COOCHHOCTEM pabOThl CTaNeKeae300€TOHHBIX KOHCTPYKLIMHA B COOPYKEHUHU
MOpPCKOM  mar@opmMbl  OYEHb  akTyajeH g peHIeHHs  BaXHOU
HApOJAHOXO3SIICTBEHHON MPOOIeMbl IPOSKTUPOBAHUS U CTPOUTENBCTBA HAJAEKHBIX
HECYUIUX KOHCTPYKLUHMH CTallMOHAPHBIX MOPCKUX IIATGOpM A AOOBIYM raza u
He(pTHU HA OCHOBE MPUMEHEHHUs] MPOrPECCUBHBIX  CTaJEkKeIe300€TOHHBIX
KOHCTPYKLIUH.

Bomnpocsl 1151 codecenoBanus

1. Kakue OCHOBHbIE O3Tambl Ipolecca NpU NPOEKTUPOBAHUKM MOPCKOIO
TUAPOTEXHUUECKOTO COOPYKEHUSI BaM U3BECTHBI?

Ha kakue TMnbl 1enaTces )KeCTKUE KOHCTPYKUNN?

JIns Kakux TIIyOWH MpeJHa3HauYeHa ONOpHas KOHCTPYKIUS BOCbMU KOJIOHH?
Uto o3HavaeT onpeneneHue «Ynpyras miatrhopmarn?

B kakux BapuaHTax BBINOJHSIOTCSI MOPCKHE CTAllMOHAPHBIE TUIATPOPMBI IO
Ha3HAYEHUIO?

ok wn
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IIpakTuyeckoe 3anaTHE 3

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

Opranusannonnasi popma 3aHaTHsA: codecel0BaHMeE.

TpaguunoHupie mMIaThopMbI

Haubonee yacTo HCHOIB3yeTcssi BO BCEM MHpE CTallbHas CTallOHApHAS
matdopma (puc.l), KoTopas COCTOUT U3 CIACAYIONMINUX YaCTCH:
e Kapkac - cTaubHas KOHCTPYKIUS, MOJHUMAIOLIAsCS OT MOPCKOTO JIHa BBEpX,
BEIIIIC YPOBHS BOJIBI;
e nanyba - pacroioXeHa CBEpXy Kapkaca IUIaTopmbl; Ha HEM pa3MeleHO
o0opyaoBaHue i OypeHus u J00bI4H;
e Cc6au - CTAIbHBIC IIWIMHJIPHI, OJ1arogaps KOTOPHIM IUIaTGopMa CTOUT Ha MOPCKOM
AHC,
e KOJNOHHbl (8epPMUKANIbHbIE CeKYul) - CTaJbHBIE TPYOBI, C MOMOIIBIO KOTOPHIX
ocylecTBisieTcs: OypeHnue M 3aKaHYMBaHME CKBA)KMH, a Takke 100bl4a HedTu U
rasa.

B otnuyme OT Ha3eMHBIX KOHCTPYKIMHA KapKac IUIaT(OpMbl M3TOTOBIICH M3
CTAJIbHBIX HWJIMHIPHUUECKHUX SJIEMEHTOB, a HE U3 KOHCTPYKITMOHHBIX Mpoduiieit. ITo
MO3BOJIIET €My OKa3bIBaTh MUHUMAJIBHOE COMPOTHBIICHHWE BOJHAM M TCUCHUSIM,
yYMEHbIIIask TAKUM 00pa3oM 00bEeM HMCIIOIb3yeMO# CTalld, CyMMAapHBIA BEC, a TAKKE
Y CTOMMOCTH I1aTopmbl. Onopsl naxyObl, COEAUHSIOMIMECI C KAPKACOM, OOBIYHO
TaKkKe HUMEIT MWIMHAPUYECKYr0 (opMy, 4TO CHOCOOCTBYeT Oosiee yao0OHOMY
coequHeHnto. Kpome TOro, BO MHOTMX CIIy4asiX OIOpPbl BBIIAIOTCS BHU3
IPAKTHUYECKU 0 YPOBHSI BOJbI, IOATOMY BO BpeMs IITOPMOB IIOJIBEPTatOTCsl aTakaM
BosiIH. CaMa nany0a HaxOJUTCS BBILIE YPOBHS BOJIbI, TO3TOMY 3/1€Ch HMCIOJB3YIOT
MPSIMOYTOJIbHBIE KOHCTPYKIIMOHHBIC DJIEMEHTBI, XapakTEpHbIE U ISl OYpOBBIX
YCTaHOBOK Ha MOOepexbe, a TAKKE NI JIFOOBIX TSKENbIX U BBICOKUX COOPYKEHUH.

CranpHble KapKachl OOBIYHO COOHMPAIOT B JIeXKAYeM IOJIOKEHUH, T. €.
noBepHyThIME Ha 90° OTHOCHTENBHO CBOEH KOHEYHOM IO3MIUM. DTO MO3BOJSET
OTPaHUYUTh BEPTUKAIBHBIE pa3Mepbl CTPOMIUIONMIAAOK, OIHAKO TpedyeT
HOBATOPCKUX PEIICHUH MPHU BBITPY3KE U TPAHCTIOPTHUPOBKE TAKUX KOHCTPYKITHIH.
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Pucynok 1 - CranbHas cranimoHnapHas miargopma

beronnble mi1aTr¢gopmbl

B 1970-x romax na CeBepHOM MOpE€ CTalld IIUPOKO MCIOJIb30BATHCA
3aKpeIIEHHbIE  CHCTEMbl  JIPYroro THUIA, Ha3blBaeMble apMUPOBAHHBIMU
ene300eToHHbiMU  T1aThopmamu (puc. 2) HeoOBIKHOBEHHO IUIOTHBIE ILIACTHI
JIMHBL Ha OOJBIIEH YacTU MOPCKOTO JIHA TO3BOJIIIOT TAKUM KOHCTPYKIIUSM
BCTaBaTh HA MECTO U OCTABaThCSA HA HEM UCKIIOUUTENBHO OJ1aroaapsi COOCTBEHHOMY
BECy, JaXKe HECMOTpPsSI Ha OOJBINYIO TJIONIAh MOBEPXHOCTH, a 3HAYUT, BHICOKYIO
MO/IBEP>)KEHHOCTh JCHCTBUIO BOJH W TeueHHW. B penkux cimydasx miatgopMbl
OCHAIIEHbI CBasMH, BKOITAHHBIMU B 3€MJIIO.

O6a THma 3akKpeIUICHHBIX CHCTEM, KaK CTallbHble, TaK MW OCTOHHEIE,
BBIJICPKMBAIOT BO3JICMCTBHUE BETPA, BOJH W TEYEHUW TOJBKO 3a CUET MACChl U
orpoMHbIX ocHoBaHui. K mpumepy, miatdopma «Bullwinkle», pacnonoxennas B
MekcukanckoM 3anuBe Ha riyoune 413m, umeeT pazmepsl ocHoBaHus 120x120 M.
Kapxkac 3akperien ¢ noMouipio 28 cTajabHbIX CBal, kaxnaas 2,13 M B quamerpe u
TonuHoi creH 0,61 M, BKOMaHHBIX B MOpcKoe AHO Ha riryouny 120 m. beronnas
mwiatdopma «Troll» B CeBepHOM MoOpe, OTHOCSIIAACSA K KJIAcCy I'PaBUTAIMOHHBIX,
umeeTr 152 M B nuamerpe. Korga ee onmyckaim Ha JHO, TO OHA ylIIa HA JAECATKH
(GyTOB HIMKE €ro MOBEPXHOCTH (puUc .2)
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Pucynoxk 2 - I'paButanronHas niaatgopma Ha OETOHHOM OCHOBaHUU

I'mOokue miaargopmel

[Tocne Toro kak ra3 u HedTH cTanmM 10OBIBATH ¢ TIyOuH Oosiee 460 M, Ha
W3TOTOBJICHUE CTAIbHBIX M OCOOEHHO OETOHHBIX TUIaThOpPM TpPeOOBANIOCHh BCE
OombIle MaTepualna, OTYEro X CTOUMOCTBH BhIpacTalia 0 HEOOBSATHBIX Pa3MEPOB.
[IpobGnema ObuTa HE TEXHOJIOTHMUYECKOW, MPOCTO OCHOBAHHE ISl TaKUX TUIaT(Gopm
OKa3bIBAJIOCh CJIMINKOM OOJbIuM. M MMEHHO Tora BO3HMKIA HIEsd O THOKHX
maTdopMax, BHICOKHX, HO HM3AIIHBIX, COCTOSIIMUX M3 CTaJIbHBIX IMUIMHAPOB. Ha
HEOOJIBIIIOM TI0 TUIOMAM OCHOBAaHWUM KOHCTPYKIIMIO BKAaNbIBAIOT B 3EMIIIO C
nomoInbto cBaii. CtanmaapTHas ruokas ruiatdopma, pacnosioskeHHas Ha rryoune 500
M B MEKCUKaHCKOM 3ajiiBe, MMEET OCHOBaHue pasmepamu 43x43 M (puc. 3).
[TomuMoO HEOOJIBIIOTO OCHOBaHU THOKas miaTGopmMa He UMEET TUTaHTCKOM Macchl,
KOTOpasi XapakTepHa JUisl CTAIbHOM MM OeTOHHOM matdopMbl. Pazymeercs, oHa
packauMBaeTcs Mo ACMCTBUEM TEUEHUM, BOJIH U BETpa MAaKCUMAJIBHO Ha 3 - 4,6 M
OT LIEHTPAJIBHOUM OCH, HO B OOBIYHBIX YCIIOBUSX OTKJIOHEHHE HE3HAUUTEIBHO.

['ubxue nmnaThopmbl CIPOCKTUPOBAHBI TAKUM 00pa30M, YTO BEPXHSSI 4aCTh
o0JaziaeT 3HaYUTENIbHOM MaccOol M IUIaBy4eCTblO, U B PE3yJIbTaTe UX peaklus Ha
ar060e Bo3aencTBrE 3amMenieHa. Jlo Toro kak mardopma HauMHAET pearupoBaTh Ha
Kosie0aHus, Mo Heil mpoxoaat konedanus ¢ yactoroit 10 - 15 cexynn.
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B T0O BpeMs kak cTanroHapHbIe MIaT(GOPMbI B TEXHUIECKOM U IKOHOMHYECKOM
OTHOIICHUH OTpaHWYeHbI TIyOMHONH 460 M, Tak Kak mpu Ooiblneil riryOuHe
TpeOyeTcss OYeHb MHOTO CTalld, THOKHE IUIaTGOPMBI MOXKHO HCIIOJIB30BAThH JIO
rayouH B 910 M, ¥ TOIBKO Ha elie OoJbIIel TITyOUHE 3TO CTAHOBUTCSI HEBO3MOXKHO
M3-32 CJIMIIKOM TOJICTBIX CTaJbHBIX 21eMeHTOB. K coxaleHuto, riOKkue miaThopMebl
00JIa/Ial0T ¥ HIDKHUM TIpeIeioM 1o TiyouHe - okoio 300 M, Benb B 60JIee MEJIKHX
BOJIaX T'MOKOCTh, KOTOpasi HY)KHa Ha OOJBIION TIyOMHE, ucuesaer: miardopma
CTaHOBUTCS CIUIIKOM >KECTKOW, YTOOBI HUBEIMPOBATH JICHCTBHE TCUCHHUA U BOJIH,
MO3TOMY CaM MPUHIUN HE paboTaer.
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Pucynok 3 - ['mOkast miiargopma

Coopyxenue
N3roToBneHune CTalbHBIX U THOKHUX IIIATHOPM - 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 TaKMM 00pa3oM IUIeTh TpyO. 3aTemM HX
o0pe3arT MO KpasM IS TOJYYCHHS HYXKHOU (HOpMBI, YTOOBI BOCIPOU3BECTH
HEOOXOUMYIO U CIIOKHYIO T€OMETPUIO KOHCTPYKIMH. TOYHOCTH 00pe3anus TpyObl
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uMeeT pemiaroniee 3HaueHue. Ha creayromiem stame 3TH CIOXHBIE (POPMBI
CBapHUBAIOT U MOJIY4Yal0T OOKOBBIE CTOPOHBI CTPYKTYPbI, KOTOPBIX OOBIYHO YETHIpE.

[Tocne Toro Kak KOHCTPYKIIMU COOpaHbl Ha 3eMJIe, UX MOJJHUMAIOT C TTOMOIIBIO
CTPOUTEIBHBIX KpPaHOB, 4YTOObI CBApUTh U HAPACTUTH JIOMOJHUTEIbHBIC
HUIMHAPUYECKHE ieMeHTHI (puc. 4). KoHcTpyKius AeiiCTBUTENBHO OUE€Hb BBICOKA,
MO3TOMY OOBIYHO HA CTPOUTEIHHON IUIONIAJKE OHA HAXOAUTCS B TOPU30HTAILHOM
MOJIOKEHUH, 3TO 0OecreunBaeT JOCTYIl CTpPOUTENeH Mmpu cOOpKe M, YTO Topasjio
O0onee Ba)XXHO, IO3BOJSET TPAHCHOPTUPOBATH €€ Ha MECTO. YYacTKH Ui
CTPOMIIIONMIAIOK, TJI€ COOMPAIOT TakKue MIaThOpPMbI, HEOOXOAUMO BHIOMPATH BIOJIb
BOJIHBIX MYTEH, BRIXOSAIIUX B MOPE.

Ha coopyxenne crampHO# miaTopmbl BEICOTONH 0K0JIO 90 M HEOOXO0IUMO
3000 T cranm Ha kapkac u eme 1000 T Ha cBam. Y cTanpHOM mIaT(OpPMBL,
yCTaHOBJICHHOU Ha riyoune 460 M, Macca kapkaca gocturaet 50 ThIC. T, a CBail —
15 ThIC. T.

TomnmuHa onop cTaabHOTO Kapkaca i riyounsl B 90 M cocrasiser 137 o,
a TOTMEePEYHBIX HUIUHAPOB (pacnopok) - 61- 91 cm. Eciu rioyOuna cocraBiser
460m, To TrameTp orop kosebsercs ot 2,0- 2,5 M, pacnopok - ot 75-150 cm, a cBaii
- 1,8- 2,0 M. OtnenpHbI€ 2IeMEHTH THOKOU TIaTGOPMBI UMEIOT TE K€ pa3Mephl, UTO
U Yy CTallMOHAPHOW, OJHAKO BECAT KyJla MEHbIIE, TaK KaK HMMEIOT MEHBUIYIO
tomuuuy. Ha takyro mmargopmy Ha riayoune 520 m yiinmer okosno 30 ThiC. T
KOHCTpYKIIMOHHOM cTanu W 7000 T cBal, 4TO CYIIECTBEHHO MEHBIIE, YEM Ha
CTaIlMOHAPHYIO IaTPopmMy BbICOTOM 460 M.

PucyHok 4 - CtpouTtenbHbIe KpaHbl, CKPYYMBAIOIIME CTAJIBHYIO paMy UIs KapKaca
ITyOOKOBOJITHON CHCTEMBI

I'paButanmonnbie miaargopmbl. [IpumeHnenue OeToHa s COOPYKEHUS
IPaBUTAIIMOHHBIX ~ CTPYKTYp B OoJblIIedl CTENeHW O05S3aHO  COYETaHUIO
TonorpaduyecKux yciaoBui U reosiorndeckoit ucropun CeBepHoro Mops. betonHsie
KOHCTPYKILMH HA JHE MOPS HY’KHO CTPOUTH HaIlo1001e OETOHHBIX 3aHU Ha CYIIIE,
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CHU3Y BBEPX, C UCIIOJIH30BAHUEM aPMHUPOBAHUS KOHCTPYKIIMU apMaTypPHOU CTaJIbIO.
Ux cTposiT, 3anuBas OETOH B crieliMalibHbIE ()OPMBI, 32 OJIUH pa3 JUIMHON MTPUMEPHO
6,1 m. Ilocne 3actbiBaHus OETOHA KOHCTPYKIMIO, 3alOJHEHHYIO 0aiacTtom,
OITyCKalOT B BOJY TUIyOOKOro 3anuBa. Takum oOpaszoM, paboTa MpojosnKaeTcs Ha
TOHM K€ BBICOTE, & HAJl BOAOW MOKA3bIBAIOTCS JIMIIb HECKOJIBKO JECATKOB METPOB
OeToHa.

Buemnue creHku OETOHHOW TIAaTPOpPMBI B BEpXHEW YaCTU MOTYT HMETh
TOJITUHY JIUIIb 46 cM, HO Ha jtHe- 0,9 M. betonnas koHcTpykius "Troll" naxogurcs
Ha riryonde 303 M. OHa Obuta ycTaHoBiieHa B 1995 1. 1 ocTaeTcst Ha CETOIHATITHUI
JeHb CaMOW TJIyOOKOBOJHOW TpaBUTAIlMOHHOW IiaTdopmoli B mupe. Ee Bec
coctasisieT 0koJio 700 TeIC. T, B TOM ynciae 110 TeIC. T - BEC CTanbHOM apMaTypBl.

YcranoBka miargopm
Tpannuuonnsie u rudKue MIATHOPMbI

[Tocne Toro, kak Oapxka C Tpy3oM NOpuUOBIBAIOT Ha MecTo, Opuraja
HE(TSIHUKOB C TIOMOIIbIO TOPAIIUX (PAKEIOB MPOKUTAIOT COEAUHUTEIbHbBIE
CBapHbI€ IIBbI M1 HAYWHAET YCTAHOBKY KapKaca, KOTOPHIA MEJIEHHO ChE3KAET BHU3
o KopMe 0apHu C MOMOILBIO THAPABINYECKUX JOMKpPATOB. bpuraga akkypatHo
nepeKadrBaeT 0amiacT, Kapkac HaUMHAET CaMOCTOSITENIbHO CIOJ3aTh ¢ Oapxku (puc.
5). Tak Kak KOHCTPYKIUS WIMHAPUYECKAs U M0JIasl, YaCTH IIaTPOPMBbI 00J1aJat0T
COOCTBEHHOW O-TIPOLIEHTHOM IJIaBYYECThIO, MOATOMY KapKac MPOJ0JKAET IIaBaTh
Ha OOKy. 3areM Opuraaa OTKpBIBAET KJIamaHbl HA HEKOTOPBIX HUIMHAPUYECKUX
JJIIEMEHTaX, I03BOJIsIA BOJE MPOHUKHYTh BHYTPb, M ,eCIM pacueTbl ObLIU
PaBUIbHBIMU, BCS KOHCTPYKIUSA MEIJIEHHO TPUHUMAET BEPTUKAIIBHOE MTOJIOKEHUE,
IpyU KOTOPOM BEPXHASI 4YacTh KapkKaca MOKauuWBaeTcsl Ha BbicoTe 3 - 15 M Han
YPOBHEM BOJbl U COOTBETCTBEHHO Y JHA OCTAE€TCS 3a30p B HECKOJBKO METPOB.
bykcupsbl, ynpasisieMble CO CIYTHHKA NO3MLIUOHMPOBAHUSA, TPAHCIOPTHPYIOT
Kapkac K Touke OypeHus, 3aTeM MPOUCXOAUT 3aNOJHEHHE OCTaJIbHBIX
3aTalNIMBAEMBIX 3JIEMEHTOB KOHCTPYKLIMH, OTYErO0 OHA MEIUICHHO OITyCKaeTcs Ha
MECTO.

Pucynok 5 - Cryck cTanbHOTO Kapkaca ImiaT(opMbl C IIOMOIIBIO0 OapKu
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WNHorna mnoj KOHCTPYKIMIO IOMELIAIOT OINOpHbIE OamiMakd - OOJbllne
JIEPEBSIHHBIE U CTaJbHBIE HACTUIIBI, YTOOBI 3aKPENUTh €€ Ha MECTE /10 BKalbIBaHUS
CBali, 4YTO CO3AAaCT IIOCTOSHHOE COEIMHEHHE C  MOPCKMM  JIHOM.
TpancnioptupoBouHas 6apra ObICTPO JOCTABISET CBOM IPy3 HA MECTO, U DJIEMEHTHI
cBall, uHOrAa 60J€ee 61 M AIMHOM, NOJHUMAIOT HAaBEPX C TOMOUIbIO KPaHOB, a 3aTEM
OIyCKAaOT BHU3 IO pyKaBaM NOJ (yHIAMEHT, WIM IIa3aM B ONOpax KOHCTPYKLHUU.
JlonoaHUTENbHBIE CEKIIMK CBAail NPUBAPUBAIOT U BKAMBIBAIOT B 3€MIIIO.

[Ipu cTpouTensCTBE Ha Cylle KPYHHBIX 3/IaHUA, MOCTOB, 3CTaKaJ U JPYIHX
COOpPYKE€HUH OOBIYHO HCHOJB3YIOT MPOCTYI0 TEXHOJIOTHIO: B 3€MJII0 BOMBAIOT
CTaJlbHble, OETOHHBIE W JaXX€ JEPEBSHHBIC CBaW, KOTOPbIE O00ECIEYNBAIOT
HEOOXOUMYIO ONOpY KOHCTpYKUIHMU. CONMpPOTHUBICHUS, BOSHUKAIOIIME BIOJIb OCH
cBau, OOBIYHO JOCTATOYHO, YTOOBI BBIIEPKATh BEPTHKAIBHYIO, MOMNEPEUHYIO H
BpalllaTeIbHYIO0 Harpy3Ky MoJ 1eHcTBUEM (PAKTOPOB OKPYXKArOIIEeH Cpelpl U MHBIX
IPOUCIIECTBUIA HA TMOBEPXHOCTH. [[1s1 ycTaHOBKM (yHIamMeHTa miaaTgopMmbl Ha
ri1yOOKOBO/IbE UCIIOJIB3YETCS UyTh O0Jiee clokHoe obopynoBanue. [Ipu ycraHoBke
CTallMOHApHBIX IIaTGopMm Ha riyoune meHee 120 M cBam MOXHO 3a0UBaTh C
IIOMOIIBIO MIOBEPXHOCTHOI'O KOIMpa M ¢ UCIOJIb30BaHMEM HapammBaHus. [lomada
NIEKTPOIHEPTUH K KOMNpPaM OCYIIECTBIACTCS OT JAM3EIbHBIX, MAapOBBIX HWIIU
IMIPABINYECKUX JBATATENEM, a KOINpbhl HaxXOAATCAd Ha noBepxHOocTH. Ha
IIyOOKOBOJIbE K€ MCIOJIb30BAaHUE CBAll CTAHOBUTCS HEPALMOHAIBHBIM, IMO3TOMY
KOIIPbl HAXOAATCS TOJ BOJOM M TOJHOCTBIO TrepMeTH4Hbl. CBaum BOMBAIOT C
MOMOILBIO THAPABIMYECKUX MOJOTOB, KOTOpBIE YIPABISIOTCS C CyAHA Ha
MTOBEPXHOCTHU BOJBI.

[Tocne Toro, Kak Kaxkjaas onopa KOHCTPYKUUHU 3a(UKCUPOBAHA HECKOJIbKUMU
CBasiMH, OpuUraza 3aHMMAETCs YKPEIUIEHHEM Kapkaca, J00aBiss U CHUMas OanacTt
Ha Pa3jJu4HbIX €r0 y4acTKaX, BO3MOXKHO C ITOMOIIBIO MEPEABUKHOTO CTPEIOBOrO
Ipy30II0/bEMHOIO KpaHa.

3arem Opurana cCKperuisieT Kapkac M cBaM. OJTO MOXHO CHeNaTh, Kak
IIPUBapUBasi CBau HEIOCPEICTBEHHO K KapKacy, TaK U C MOMOILIBIO LEMEHTHOMN
cTsKKH (puc. 6). Korna kapkac OKoHYaTeNbHO CKPEIUIEH, OCTABILIYIOCS YacTh CBail
MIOMEIIAOT B COOTBETCTBYIOIME PYKaBa, BKAIIBIBAOT U MIPUCOEIHUHSIOT K KapKacy,
KOTOPOMY TENeph HE XBaTaeT JHIIb MalyObl, YTOOBl CTaTh MOJIHOIICHHON
1aTOopMOoN.
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Onopa

/ kapkaca \

LlemeHTHas -
CTAXKA

PykaB

LlemenTHasa
CTAXKA

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

Pucynok 6 - CtanpHOM KapKac, COSAUMHEHHBIN CO CBasIMU C TOMOIIBIO IEMEHTHOM
CTSKKH

YcTaHOBKA 0€TOHHBIX TPABUTAMOHHBIX IUIATHOPM
beronnyroo mnatdopMy TpaHCIOPTUPYIOT HA MECTO YK€ B BEPTHUKAIBHOM
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 CKpEIJIeHa KPYNMHBIMH IONEPEYHBIMU pedpaMu M UMeEeT
HECKOJbKO (yTOB B TONmMMHY. M3HyTpu BUAHO pedpo, OMOsChIBAIOIIEE
KOHCTPYKLHMIO, 3aTeM psJ MOMEpeUHbIX pedep, oO0pa3yroliux MeuepoBUIHbIC
orceku. Korga miardopma xacaercs MOPCKOro JiHa, GyHIAMEHT IMOTpPY>KAaeTcs B
TBepAblid Wi. Bo n3bexanne BIOpOCa BOJBI O KpasiM OCHOBAaHUS B BEPXHEH 4acTu
KOHCTPYKIIMU OTKPBIBAIOT KJIAllaHbl, BBIMYCKasl IMOMaBllylo Boay. MHorma Bomy
NPUXOAUTCS BBIKAYMBATH JJIs1 CO3/IaHUS BTATUBAIOILEH CHUJIbI, HAIIPABICHHON BHU3,

KOTOpas crocoOCTBYET YCTAHOBKE M BEIPABHUBAHHIO O0OPYAOBaHUSI.

[Io pocTMXKEHUM KOHCTPYKLMEH 3aJaHHOrO TMOJOXKEHUS W YCTaHOBKH
TOPU30HTAJIBHO B IIpEAeNiax JONMYCTHUMBIX OTKJIIOHEHUH, €€ OCHOBAaHUE MOYKHO
JIOTIOIHUTEIBHO YTSKEIUTh C MOMOIIbI0 O€TOHA WIIM JKEJIe3HOM PYIbl, KOTOphIE
cO3laayT 3aJaHHOE JaBJeHHME Ha MoOpckoe JHO. TouHas KoHpurypamus
I'PaBUTALIMOHHBIX OCHOBAaHUI CTPYKTYP pa3IMyHa.

YcTaHoBKA NAJIYOBbI
CranbHas nany0a, npegHa3HaueHHas U1 YCTAaHOBKH Ha CTAJIbHOM KapKac UiH
ruOkyro miatgopmy, TpUOBIBAET HA TPAHCIOPTHUPOBOYHOM Oapxe, Koraa
3aKaHYMBAIOTCSI  TOCJIEIHUE  HCIBITAaHUS HAa  LEJIOCTHOCTh  KOHCTPYKIUU
YCTaHOBJICHHOTO Kapkaca miar@opmel. C MOMOINIbIO KPAaHOB Maly0y MOAHUMAIOT
HaBEpX WU B BUAE €IUHON CTPYKTYpbl WK 1o yacTsaM (puc. 7). CreuuanbHble
OTIOPBI COEIMHSAIOT NaTy0y C BEpXHEW YacThIO KapKaca U CBapUBAIOT IPYT C JPYTOM.

beroHHass cTpykTypa OOBIYHO TpPAHCHOPTUpPYETCS Ha MiIaTpopMy B
BEPTUKAJIBHOM IOJOXKEHUH, [T03TOMY YCTAHOBUTH NayO0y MOYKHO €lI€ B 3aJIUBE
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nepes; TPaHCHOPTUPOBKOW. JIJisi COeAMHEHHs 4Yallle BCEro MCIOJIb3YIOT METO/I
YCTaHOBKHU MaTyObl MOTPY>KeHHEM Ha OeTOHHOE ocHoBaHue. OHa wiH Be OapiKu,
Ha KOTOPBIX Mally0y pacrojiaraloT CBEpXY, MOAIIIBIBAIOT 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 najnyda CTaHOBUTCA HA MIATGOPMY U COCTUHSETCS C HEM.

Pucynok 7 - Tsoxenas 6apra-3arpy3drK YCTaHABIMBACT CEKIIHIO MaTyObl

Bonpocsl aJ15 codecenoBaHus

1. U3 xakux 9acTeil COCTOUT CTallOHapHas miatdopma?
2. I'mbxue athopMsl.

3. I'paBuTarmonnbie miIaTGOPMEI.

4. TlpenHa3HaueHHE CTAIBLHOMN MATYOBI.
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IIpakTuyeckas padora 4
Mopckue niaaTtGopMbl 1 0COOEHHOCTH UX CTPOUTEIHLCTBA
Hear u comep:xanme: 1. O3HaKOMJIEHHE € OCOOCHHOCTSIMM CTPOUTEJHCTBA
Mopckux miaargopm. 2. IoayunTts HeoOXoaMMbIe CBeleHHMSI O pa3MelleHUH
TEXHOJIOTMYeCKOM 000pPyI0BAHUA HA MOPCKHX IIaTdopMax.
OprannzannoHHas popma 3aHATHA: co0eceqOBaHMeE.

1 Tvn 1 pazmepsl coopyxkeHus IIATGOPMBI

Pa3Mepbl coopyxeHHs Ui OCBOEHUS MECTOPOXKICHHM OMpenestoTCs
€CTECTBEHHBIMU YCIIOBUSMH 3aJIeTaHusI HE()TU W Ta3a M CTpATErueil X OCBOCHMUSI.
Konctpykius miardopmsr (puc. 1) 1 pa3mepsl, Ipu KOTOPBIX TPOBOIUTCS OypEeHHUS,
3aBUCST OT IITyOHHBI 3aJIETaHUST MECTOPOXKICHUS IO THOM. UeM riry0xe pa3MerneH
MPOJAYKTUBHBIN IIJIACT, TEM OOJIbIIas MJIO0IA/Ib €r0 MOXKET OBITh pa30ypeHa ¢ OJTHOM
mwiatgopmbl. [Ipu 1iIyOOKOM 3ajeraHuyl MECTOPOXKACHHS HYKHO COOpPYXKaTh
HEOOJIBIIIOE KOJIMYECTBO OONBIIMX MIATHOPM, MPEeAHA3HAYCHHBIX I OypeHus u
oOcnmykuBaHusl OOJIBIIOTO KOJUYECTBA OYpPOBBIX CKBXKWMH. THI U pa3sMepbl
COOPY)KEHHsSI 3aBUCAT TakKe OT TIyOMHBI MOpSA B MECTE€ DJKCIUIyaTalluH,
OT/IaJICHHOCTH OT Oepera, BHEITHUX Harpy30K U JIpyrux (GakTopoB.

L

Puc.1 — Mopckas HJIaT(bopa

KoHncTpyupoBanue THIPOTEXHUUECKUX COOPYKEHHH HEPTEIpPOMBICIOBOTIO
Ha3HAa4YeHMsI POBOJAT C YUETOM TPEOOBAHUM:
- appextuBHOCTH (KOHCTpYKIMS MCII momkHa OTBE4YaTh CBOEMY HA3HAUCHUIO);
- HAJACKHOCTH (KOHCTPYKIIUS U BCE OJIEMEHTHl JIOJDKHBI 0€3 TMOBPEKICHHIMA
MPOTUBOCTOSITh BCEM JACHCTBYIOIINM Harpy3Kam);
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- JIOJITOBEYHOCTH (JI0JKHA OBITH oOecriedeHa Oe30Tka3Has paboTa Bcex OypOBBIX
arperaroB);
- TEXHOJOTUYHOCTH (IIPH KOHCTPYUPOBAHHH JOJKHBI OBITh TPETyCMOTPCHBI
yn00CTBa KCIUTyaTalluk ¥ 0030pa KOHCTPYKITUH);
- 5KOHOMHUYHOCTH (3aTpaThl HA €€ KOHCTPYHPOBAHHUE, U3TOTOBICHUE JIOJDKHBI OBITH
MUHUMAaJIBHBIMH );
- 3CTeTUYHOCTH (KOHCTPYKIUS TOJDKHA OTBEYaTh TPEOOBAHUSAM TEXHHUYECKOM
ACTETUKH).

[lepeuncnennbie TpeOOBaHUSA HEOOXOUMO PACCMATPUBATH B KOMILIIEKCE.

2 3agaun

3aga4u COCTABISAIOTCS 3aKa3YMKOM U JIOJDKHBI B C€0s BKIIIOUATh:
- ucxoauble aaHHble mig pacuyetoB MCII, KOTOpble COCTaBIAIOTCS MO JaHHBIM,
XapakTepu3yromM Tornorpaduro Mopckoro gHa B Mecte ycraHoBk MCII, rimyOuny
MODsI, XapaKTEPUCTUKY TPYHTOB, a Tak)Ke JaHHBIE 00 OKpYKaroIIeH cpee;
- TEXHOJIOTUYECKHE W TEXHWYECKHE MaHHBIC OYpEHHUS: KOJIMYECTBO OYPOBBIX
YCTaHOBOK, TITyOWHY OYpPOBBIX CKBaKHH, JIOMyCTHMYIO Harpy3kKy Ha KpIOK, Maccy
o0cagHOM W OypUIIBHOM KOJOHH, MPUBOJHYI0 MOIIHOCTH OYpOBOW JieOeaKU U
OypOBBIX HACOCOB, OCHOBHBICE TEXHMYECKHE JIaHHbIE CJadyd OypOBOTO
00OpyZIOBaHUs, XapaKTEPUCTUKY OypOBBIX PACTBOPOB, OOBEMBI  CHITYYHX
MaTepHaJIOB JUIsl PUTOTOBJIECHUSI OYPOBBIX M TAMIIOHAXKHBIX PACTBOPOB, THUIIBI U
KOJIMYECTBO XMMHUUYECKHX PEareHTOB, HEOOXOIUMBIN 00BEM TOIUIMBA W TOproye-
CMa304YHBIX MaTepHAIOB, OObEMBl MUTHEBOW W TEXHUYECKOW BOJBI U JApPyTHE
JJaHHbIC, KOTOpHIC JOJDKHBI OOecrnedyrBaTh HOPMalibHYIO paboTy OypoBoii
YCTaHOBKHU;
- BTOPOCTEINEHHBIC JaHHBIC: KOJIMYECTBO OOCITYKMBAIOIIETO TEPCOHANA, CUCTEMBI
OTOIUICHUS, TOJja4a BO3/JyXa B CHCTEMaxX YIMPaBIICHUS, pa3MelleHre TUIaTGOopMBbI
OTHOCHTEJIHHO HAMpaBIICHUsI BETPOB M BOJH, TITyOUHBI MOPS U T.I. OCOOCHHOCTHIO
THAPOTEXHUUECKUX COOPYKEHNI KOHTHHEHTAIBHOTO TIeNIb(a SBISIETCS TO, YTO OHU
CTPOSITCS ¥ JKCIUTyaTHPYIOTCS B YCJIOBHSX, KOTJa Harpy3ka, BbI3BaHHAS
€CTECTBEHHBIMU (haKTOpaMHu, OUYCHb OOJIbIllasg, OCOOCHHO TPH 3HAYUTEIHHBIX
rIIyOMHaX YCTAaHOBKU COOPY>KCHHUS.

K ruapoTeXxHMYECKUM  COOPY)KEHHUSIM  KOHTHHEHTAJILHOTO  Ienbda
MPEABSBIISIIOT MTOBBIICHHBIE TPEOOBAHMS OTHOCUTEIHLHO HAICKHOCTH B CBSI3H C TEM,
YTO Ha HUX MOCTOSIHHO HAaXOJAUTCS OOCTY>KUBAIOIINI TIEPCOHAT.

3 OcHOBHbBIE B BTOPOCTCNNCHHBIC MOPCKHUE TMAPOTCXHUICCKUE COOPYKCHUA

Mopckue ruapOTEXHUYECKHE COOPYKEHUs, B 3aBUCMMOCTH OT HAa3HAYECHUS,
JIETIATCA Ha OCHOBHBIE U BTOPOCTENEHHbIE. K OCHOBHBIM OTHOCATCS T€ COOPYKEHHUS,
BBIXO/] KOTOPBIX U3 CTPOS MPUBOJUT K HAPYLICHUIO HOPMAaJIbHBIX YCIOBHM pabOThI
(3KCIUTyaTalnn) BCEro KOMILIEKCA, & K BTOPOCTENEHHBIM — KOTOPHIE HE BIMSIOT Ha
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paboTy BCEro CTpaTeru4eckoro oObekTa. B  3aBUCMMOCTH OT pa3MeEpoB,

JEUCTBYIOIIMX HA HUX, HATPY30K U CJIEACTBUN pa3pylIeHUs TUIPOTEXHUYECKUE

COOPY’)KE€HHS KOHTMHEHTAJbHOTO Ieib(da AeNarTcd Ha KJIacChl KalMTalbHOCTH.
Becw nepuoj cymectBoBanusi OypoBoi OaltHU B Ipoliecce IKCIUTyaTalluu Ha

KOHTHHEHTAJIbHOM IIeJh(e COCTaBISAETCS U3 TAKUX ITAIOB:

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

CBSI3aHHBIE C M3TOTOBJICHUEM U MOHTAXKOM OTIEIbHBIX KOHCTPYKTHUBHBIX OJIOKOB

WJIN COOPYKEHUS B LIETIOM;

-TPAHCIIOPTUPOBKA K MECTY YCTAHOBKHU;

-YCTaHOBJICHUE OKOHYAHHUSI CTPOUTEIIbCTBA;

- OKCILTyaTalus y3JI0B U arperatoB OypoBoii OamrHu.

-IEMOHTaX.

JUIsT KakJIoro M3 3TanoB JOKHBI OBITh PACCMOTPEHBI COOTBETCTBYIOLIUE
pacyeTHbIe CIy4yau, IPU KOTOPBIX COOpYKeHue OyieT paboTaTh B 00Jiee BHITOIHBIX
yCIIOBUSIX. DTUM 00€CIeunBaeTCs HaJieKHasi paboTa COOPYKEHHS Ha MPOTKEHUU
BCETO IEPUOJA €T0 CYLIECTBOBAHUE.

4 Coopy:keHHsI KOHTHHEHTAJbHOTO 1eab(a

CoopyxeHusi KOHTUHEHTAJIBHOTO IIeib(a 4acTO MPUXOAUTCS PACCUUTHIBATH
JUIL YCIOBUM CJIOKHOI'O HAIIPSDKEHHOIO COCTOSIHUSA, I KOTOpPOro €Ile He
pa3paboTaHbl METOBI ONpEAETeHUs YCWINNA U 1edopMaluii ¢ y4eTOM HEYIpyrux
XapaKkTepUCTUK MaTepuaa KOHCTPYKLMM COOPYKEHHMS M €ro OCHOBBL. B 3THx
Clly4yasxX JOIIyCKAaeTCs IPOBOJMUTH PACUETHl 3a JOIYCTUMBIMHU HAIPSIKECHUSIMMU.
Takoe cocTOsHME, NpPHU KOTOPOM COOPYKEHHE WM €ro OCHOBA IIEPECTaeT
YIOBJIETBOPATh 3aJaHHBIM TpeOOBaHUS Ha BCEX OJTamax CTPOMUTENILCTBA U
DKCIUTyaTalluM COOPYKEHUs, Ha3bIBAETCS NpeAenbHbIM. lIpenenbHoe cocTosiHue
noApasaenserca Ha ABe rpynnsl. llepBas rpynna BKIIOYaeT NpenesbHbIA pacyer,
KOTOpPBIM BEAET K MOTEpU HECYILIEH CHOCOOHOCTU WM TOJIHOM HENPUTOJIHOCTH
KOHCTPYKIIMU WJIM €€ OCHOBBI K AKCIUTyaTalu. Bropas rpyrmmna BKItOYaeT B ceOs
NPEAEIbHBIM  pacyeT, KOTOPBIM 3aTpyIHSET HOPMAJIbHYK OKCIULyaTalHIo
COOpPYKEHUS W €ro OCHOBBL. K TmpenenbHOMYy COCTOSHHMIO  NEPBOM TPYIIIbI
OTHOCSITCS:

- 00111251 TOTEPsI CTOMKOCTH OalllHU B LEJIOM;
- IOTEPsA CTOUKOTO ITOJIOKEHHUS;
- IEPEX0/ B CMEHHYIO CUCTEMY;
- KQUEeCTBEHHOE 3MEHEHNE KOHPUTYPALINY;

- COCTOSIHUE, IPU KOTOPOM BO3HUKAET HEOOXOJUMOCTh OCTAHOBKHU IKCILTyaTal[lH B
pe3yibTaTe TEKY4YeCTH MaTepualia, CIBUra B COCJUHEHUSX, MOJI3YYECTH WIIU
YpEe3MEPHOr0 PACKPBITHS TPEILIUH.

K npenenbHOMY COCTOSIHHUIO BTOPOM T'PYIIIBI MPUHALJICKUT TO, YTO SIBIISIETCS
HEJIOYCTUMBIM COTJIACHO YCJIOBHUSIM HOPMAJIbHOW AKCIUTyaTalUu:
-neopMany KOHCTPYKIIUN WM OCAKU;
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-K0JIe0aHNE KOHCTPYKLUY;
-U3MEHEHHE MOJIOKEHHS,
- 00pa3oBaHue TPEIIUH.

5 CBaeunbie pyHIaMEHTHI

CBaeuHble (pyHIaMEHTBI — 3TO OJIHA U3 HAH0OJIee BaKHBIX YaCTEH KOHCTPYKIUU
1aT(OPMBbI CKBO3HOTO THUIA. DT KOHCTPYKIUS MOKET ObITh BBIIIOJIHEHA B BUJIE:
- OZIMHOKHUX CBail, KOTOpBIE MOTPY’KAIOT B TPYHT YEPE3 CTOMKHU OMOPHBIX OJIOKOB;
- TPYIIOBBIX CBail, KOTOpbIE MMEIOT KpYroBo€ pa3MelleHue B IuiaHe. Mx
HOTPYXkarT B TPYHT 4epe3 CIeLUalIbHbIC HANpaBISIOUIME U CBA€UHBbIE OOONMBI.
Ha ceronns camoe 00sbliioe pacpoCTpaHEHHUE MOJTyUNIIN CBAU CIIETYIOIINUX THUIIOB!
3a0uBHBIC; Oypo3ajMBHBIE; C pacimpeHueM. HaumbOonee pacnpocTpaHEHHBIMU,
OCOOEHHO B 3arpaHUYHON IMPAKTUKE, MIPU BCEX BHUJAX TPYHTA, KPOME CKAJIbHBIX,
cTayi 3a0uBHBIE. Takue cBau BBINOJIHAIOTCS U3 METAIMYecKux TpyO. PacuerHas
JUTMHA CBa JOCTUTAETCA ITyTEM CTBIKOBKH C IIOMOIIBIO CBAPKU OT/IEIbHBIX CEKIIHM.
Camyro OONBIIYI0O MPOYHOCTh HMEIOT OeciioBHble TpyObl. Ilpu Hamuuuu
COBPEMEHHOT0 000pYyAOBaHUS METAJUIMYECKUE TpyOdaThle CBaW yJIAeTcsi ObICTPO
3a0MBaTh HAa MPOEKTHYIO TNIyOHHY. HUKHME KOHIBI CBail OCTaBIISAIOT OTKPBITHIMH, a
II0CJIE OKOHYAHUS UX YCTAHOBKHU I'PYHT IMOAHUMAIOT HA IIOBEPXHOCTH U 3aIIOJIHSIOT
IPOCTPAHCTBO LIEMEHTHBIM PAacCTBOPOM U OETOHOM, KOTOPBIN B 2-3 pa3a MOBbBIIIAET
IIPOYHOCTH CBau. B cilydae, korga npoxoguT OTKa3 NpH YyCTAaHOBKE CBaW 1O TOTO,
KaK OHa JOWJET 0 MPOEKTHOM ITyOWHBI, IPUHUMAIOT CHELMATIbHBIE MEPBI ISl €€
JManbHEHIIe yCTaHOBKU. JTO MOXKET ObITh 3a0uBaHuMe ¢ pa3dOypuBaHuem. Tak,
nuamMeTp OypOBBIX CKBaXKUH, KOTOpPBIE OYpAT HUKE OT TOplia y)Ke 3a0UTON cBau, HE
JOJDKEH TpeBblmaTth 75% auaMerpa cBau NMpU TIIUHUCTBIX TpyHTax U 50% mnpu
necyaHsbIX; 32001 OYpOBBIX CKBAKUH JIOJDKHBI HAXOAUTHCA HE MEeHee 4eM Ha 3-4,5
M BbIIIE OT NPOEKTHOW TIJIyOMHBI YCTAHOBKHM CBaW. B HEKOTOpBIX ciyyasx
MPUMEHSIOT ABYXCTENEHHOE 3a0MBaHKE CBali: IEPBYIO BHEIIHIOIO CBAIO 3a0UBAIOT K
3aJlaHHOM OTMETKE, TOTOM Pa30ypUBaIOT IPYHTOBOE AJIp0, KOTOPOE 00pa30Baioch B
cepellnHe, U yepe3 00pa3oBaHHOE MPOCTPAHCTBO 3a0MBAIOT APYTYIO CBAIO MEHBILIETO
uaMmerpa.

6 CoBmecTHast padoTa CBaeYHbIX 3JIEMEHTOB

Jlnst oGecrieyeHust COBMECTHOM pabOThl 000MX CBA€UHBIX JIEMEHTOB KOJIBLIEBYIO
1IeJIb MEXAY CTEHKaMH TpyO LIEMEHTHPYIOT, a BEpXHHUE KOHIIBI CBAPUBAIOT JAPYT C
apyrom. Illenr wmexay BcTaBHOM cBael W CTEHKOM OYypOBOM CKBaKUHBI
HeMEHTUPYIOT. [Ipu 3TOM pexomeHyeTcs, YTOObl 3Ta 1Iedb ObUIa HE MeHbLIE 75
MM.

CnoXHbIE TEO0JOTMYECKHE YCIOBUSA, KOTOpPbIE BCTPEYAIOTCS HAa MOPCKHUX
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MECTOPOKICHUSIX, YaCTO HE MO3BOJIAIOT IPUMEHATH 3a0MBHBIE CBan. B CBs3H ¢ 3TUM
HIUPOKOE pUMEHEHUE MOJIY4YHIIN Oypo3aliBHBIC CBaU.
Jlnst ycTaHOBKM OypoO3aJMBHOM CBaW B TPYHT Ha IIIyOMHY, MPETyCMOTPEHHYIO
MPOCKTOM, OypsAT OypoOBYyHO CKBaXWHY mguamerpoM Ha 150-200 mm Oobliie
nuamerpa cBad. [lorom B OypoBYIO CKBaXHHY OITyCKAalOT CBal M TPOBOJIST
neMeHTupoBanue. Kpome takoit mpoctoit cxembl, IPUMEHSIOT OypOo3aIMBHBIE CBaU
KOMOMHUPOBaHHbIE, KOTOPbIE  COCTOST M3  HECKOJbKMX  KOHIIEHTPUYHO
pa3MernieHHbIX TpyO. TpyOy Oombioro nuamerpa 3a0MBAOT B BEPXHHE ILIACTHI
TPYHTa, OHA CIYXHUT BOJOOTIEISIONICH KOJOHHOW W SIBIAETCS OJHOBPEMEHHO

HaIpaBJIsoMEen npu Oypenun OypOBBIX CKBa)KHH.
CoBpemeHHbIE ~ CHOCOOBI  IIEMEHTUPOBAHMUS  CBail  MPEAyCMaTPUBAIOT
BO3MO>XHOCTh MoJIa4yu pacTBopa noj BBICOKUM JTABJICHUEM.

JUia oOecriedeHHss COBMECTHOM pabOTBI CTBOJA CBAaM M €ro paclUpPEHHE B
pa30ypeHHyl0 4acTh Meped LEMEHTHPOBAaHHMEM IIyCTOTHl  YCTAHABIIMBAIOT
METaJUIMYECKUM aHKED.

7 YcTaHOBKA 0JI0KOB

Pasrpy3ky u ycTaHOBKY OJOKOB B BEPTHKAJIBHOM IIOJIOKCHUU ITPOBOJIAT B
HECKOJIPKO JTaroB: pasrpy3ky omnopHod dactu MCII u ycTaHOBKY ee B
BEPTHUKAJILHOE MMOJIOKEHHUE; 3aKpeTUICHUE 0J0Ka CBassMHU Ha MOPCKOM JIHE; MOHTaX
BEPXHETO CTPOCHUS B MOAYJIeH. TeXHOIOTHsI pa3rpy3Ku OypoBOro 000pyI0BaHUS U
YCTaHOBKA €r0 B BEPTUKAIBHOE TOJOKCHHE HE 3aBHCHT OT €T0 BBICOTHI M Beca.

[TnaByumii KpaH IOJDKEH HWMETh JOCTYITHBIE pa3Mepbhl, YTOOBI HAIEKHO
BBITIOJIHATh BCE ONEpalMl TPH IOBOPOTE IUIABAIOIICTO MOHOOJOKA W3
TOPU30HTAJIBLHOTO B BEPTUKAIBHOE MOJIOKEHNE U YIASPKUBATh MOHOOJIOK Ha IJIaBY
JI0 TEX TIOp, TIOKa OH He OYJET YCTaHOBJICH B HY)KHOM T0JIOKeHUH. C yBeTMYEeHUEM
TIIyOMHBI TEXHOJIOTHSI CITyCKa MOHOOJIOKa MMEeT HEKOTOphle 0COOeHHOCTH. Tak,
eciaum Macca TriayOOKOBOJHOTO MOHOOJIOKa OYeHb OoJjbllas, TO OH MeEJICHHEe
pearupyer Ha JIEWCTBHE BOJH, YeM KpaH, KOTOPBIM HAXOIUTCA Ha IUIaBy. OJTO
pas3nure B TUIPOJAMHAMHUYECKOM peakIud KpaHa ¥ MOHOOJIOKa MOXKET CO3/1aBaTh
JOTIOJTHUTENIbHBIC TUHAMUYECKUE HArpy3KH Ha KpaH, KOTOPBIN OYeHb OMaceH Mpu
MpoBeNeHNH pPaboOT MO yCTaHOBKE MOHOOJOKa Ha MecTo. llocime ycTraHOBKH
MOHOOJIOKAa €T0 3aKPEIIsIOT CBasIMHU.

8 MoayJ/ibHOE CTPOUTENBCTBO B MOpe

MoHnTax 0JIOKOB OYpPOBBIX M HE(TEIPOMBICIOBBIX COOPYXKEHUN HE SIBISCTCS
HOBBIM. OCOOEHHOCTH €ro B MOPCKOM HE(TETPOMBICIOBOM CTPOUTEIHLCTBE
3aKJTF0YAeTCs B MMPUMEHEHUN 00JIee MAaCCUBHBIX M OOJBIINX rabapUTHBIX OJIOKOB.
[[Inpokoe pa3BUTHE MOAYIBHOE CTPOMTEIILCTBO B MOPE MOJIYUYHIIO B CBSI3H C TEM,
9TO B MOPCKHX YCJOBHSIX CTOMMOCTbh CTPOHMTEIHCTBA HE(TEIPOMBICIOBBIX
0o0BeKkTOB oOxoautcs B 5-10 pa3 gopoxe, yeM Ha cyme. TpymoeMKOCTh
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CTPOUTEIHCTBA M MOHTAX arperatoB HEMOCPEJICTBEHHO Ha MecTe paboThI
1aTGOpMbI B MOPE SBJISIETCSI OYEHBb BBICOKOM. M3roToBieHue mMoynei 00bIiioi
MacChl YCJIOXHSIET HMX TPAaHCIOPTHO-MOTPy30uHble orepanuu. [losTomy B
OOJIBIIMHCTBE  ciaydyaeB Macca Moxayied  cocraBiaser  500-800  ToHH.
Pa3smepbl U KOJIMYECTBO MOAYJEH OMNPENENSIOT YUCIOM OYpOBBIX CKBaXKHH,
KOJIMYECTBOM OYpOBBIX YCTAaHOBOK, KOTOPOE MpeAnoaaraercst OypeHueM u3 IaHHON
1aT(OPMBI, OKUIAEMBIM IEOUTOM U IPYTUMH XapPaKTEPUCTHKAMHU.

9 Pazmeruenue MoayJiei

Pasmenienne moaynei Ha miatgpopMe MOXKET ObITh OAHO-, ABYX- U Oolee
MOBEPXHOCTHOE. Y CTaHOBKA MOJyJiel Ha miaThopMe MOXKET MPOBOAUTHCS B OJUH
WM /1Ba dTarna. Ha mepBoM sTare mpou3BOIUTCS OCHOBHOE Ha3HAYEHHE TIaT()OPMBI
OypeHusi OYpOBBIX CKBaXMH U obOecrieueHue no0bun Hedtu. Ha BTOpOM HTarme,
nocjie OKOHYaHUs OypeHMsl KycTa OypOBBIX CKBaXKMH, OypoBO€ 00OpyOBaHHUE
CHUMaeTcs ¢ TMIarGopMbl, U Ha €ro MECTO YCTaHaBIUBAIOT MOIYJIH C
JOTIOTHUTEIbHBIMA ~ TEXHOJIOTMUYECKHUMH  YCTAaHOBKaMH, KOTOpbIE BKJIIOYAIOT:
YCTAaHOBKHU JUIsI TOATOTOBKU M YTUJIM3AIMK Ta3a, KOTOPbIA COKUraloT Ha (akene,
YCTAaHOBKU TOJIFOTOBKM M 3aKa4yKH BOJIbI B IUIACT, YCTAHOBKY JJIS KalMTaJIbHOTO
peMoHTa  OypOBBIX  CKBaXHH, obopynoBanue  raznudpra  w o JOp.
Ha BepxHemy ypoBHE Ka)<[0ii pabodeil Miomaaky yCTaHOBJICHbI OypoBas OarmHs,
OypoBas iebeika, poTop U ipyroe obopyaopanue. Ha HuxHEeM ypoBHE pa3MeIaroT
pe3epByapbl s OypoBOTO pacTBOpa C BHOpPOCHTaMH, TECKOOTICTUTEISIMH,
WIOOTNICIUTENSIMU, Jera3aTopsl W JAp. BeprukambHas pabouas 1UIomagKa
npeaHa3Ha4YeHa AJis IprueMa BepTosieToB. Ha miomanke mpegycMoTpeHa 00IuiioBKa
NPOTUB CKOJBKEHHUS, MpenynpeauTeNbHas CeTKa, CBETOBas CHUTHAJIM3aIUs |
POTUBOTMOXKAPHAs 3alTUTA.

10 Pazmenienne TeXHOJIOTMYECKOr0 000PyA10BAHMS

Kommieke TexHomorndeckoro o0opyaoBaHus isl JOOBIYM W TMOJATOTOBKHU
HedpTtu u raza Ha MCII ycranaBnuBaroT Ha 1atdopme Ha BTOpod crtaauu. OH
oOecrieynBaeT JA00ObIYY M MOJATOTOBKY He(TH M Ta3a MO CIEAYIOIIEH CXeMe:
MPOYKIUSA #3 OYpPOBBIX CKBAXHH 4Yepe3 YCThEBYIO apMarypy TOCTyNaeT B
MaHU(]OIBA, KOTOPBIM COCTOMT W3 YETHIPEX PACIPEICIUTEIbHBIX JIMHUN: JBYX
TEXHOJIOTUYECKHX; OJTHOW HU3KOW ¥ OJHOU JTMHUH UCTIHITAHUS U OYUCTKHA OYPOBBIX
ckBakuH. [logaya u3 Kaxmol OypoBOW CKBaXKMHBI HE(DTH W raza peryiupyercs
3aBIKKaMu. Pa3Beska m pazpaboTka HEDTSHBIX TOPU3OHTOB, 3AJICTAIONINX IO
JTHOM MOpsI, B 3aBUCUMOCTH OT YCJIOBUH MOXET OBITh TMPOBEJCHA Pa3HBIMU
criocobamu. OCHOBHOM TpoOJieMOl TP TIPOBEAEHUU pabOT B MOpE B TMOCIEAHEE
BpEMS SIBJISTIOCH CO3/IaHUE MTPOU3BOACTBEHHOM IUIOIIAIKH, U3 KOTOPOU BEIyTCS BCE
paboThl MO0 OypeHuto OYpOBBIX CKBaXXHUH U 100bIYa HEPTH.
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B W

Bonpocs! a5 codecenoBanus

Kak onpenenstorcss pa3Mepbl COOPYKEHHMsT MOPCKHMX IUIaTGopM Ipu
OCBOEHUU MECTOPOKACHUN?

W3 Kakux 3TamoB COCTABIIAETCS NEPUOJ CYLIECTBOBAaHUS OypoBOil OaliHu B
IPOLIECCE IKCIUTyaTallud Ha KOHTUHEHTAIbHOM Iienbde?

CBau KakuX TUIIOB HauboJiee pacIpOCTPaHEHBI B HaIlle BpeMs?

B cBs3u ¢ yeM MIMPOKOE pa3BUTHE MOIYYUIIO MOIYJIBHOE CTPOUTEIBCTBO B
Mope?

1o kako¥ cxeMe KOMIUIEKC TEXHOJIOTUYECKOTO 000pyA0BaHUS 00ECTICUHBAET
n00bIYy ¥ IOATOTOBKY HETH U raza?
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IIpakTH4eckoe 3aHsATHE D
Cucrtembl pa3padoTky 1eIb(OBBIX MEeCTOPOKICHU I

Heas u comepxxanue: O3HAKOMIIEHME C CHCTEMaMHu Pa3pabOTKU MIEIb(POBBIX
MECTOPOKICHUN.
OprannzannoHHas popma 3aHATHA: co0eceqOBaHMeE.

Bce moctymabie cpencTBa pa3pabOTKH MECTOPOXKACHUA U TOOBIYM HEPTH U
ra3za Ha riryouHe okosio 300 M u GoJiee YETKO MOAPA3JEISAIOTCS HA TPU TPYIIIIBL:
CHCTEMBI, 3aKpEIICHHBIE HA JHE MOps, IIBapTyeMble U MPUBS3aHHBIC IUIABYUHE
CUCTEMBI, & TAK)KE MOJABOIHBIE TOOBIYHBIE CUCTEMBI (PUCYHOK 1).

CraumoHapHble Mnasyuue
nnatdpopmbl CUCTEMbI
[MnaByuasn
lMnaByyee yCTaHOBKa
OCHOBaHue nna no6biuu,
C HaTKHbIM XpaHeHus
BetoHHas CranbHas Mmbkas AKOPHbIM  LUITaHroBas " OTrpy3Ku

nnarpopma nnarpopma nnardopma KpenneHuem nnarpopma HedTn (FPSO)

L NogrogHbie J
AO0ObIYHbIE CUCTEMbI

Pucynox 1 - Bapuantsl cuctem pa3paboTKu NTyOOKOBOIHBIX CKBAXKUH

CucremMbl, 3aKpeInJieHHbIe HA IHe MOPH
Takue KOHCTPYKIMU OMNHUPAIOTCS HEMOCPEACTBEHHO HA MOPCKOE IHO U
KpEIATCs 3a CYET CBOEro Beca JMOO € MOMOIIbIO CTAIbHBIX OMOP, YIHPAIOMIMXCA
OJIHUM TOPILIOM B MOPCKOE€ JIHO, IpyTUM - B Iuiatrgopmy. B 3Ty rpynmy BXoasT
HECKOJIbKO TUIOB TIATQOPM.

Cranuonapublie mjaargopmbl. COCTOAT W3 OMOPHOTO OJIOKA PENIeTYaToro
tuna u many6. brmok mpencraBiser coOOW BBICOKYIO BEPTHUKAIBHYIO CEKIIHIO,
COCTaBJICHHYIO M3 CTaJIbHBIX TPYO U C TIOMOIIBIO CBAll 3aKPEIUICHHYIO HA MOPCKOM
nHe. CBepXy KOHCTPYKIIMM pacrojaraercs J00bIYHOE O0OpYyIOBaHHE, JKHIIBIE U
CITy’kKeOHBIC TTOMEIICHNUS KOMAaH/IbI, a TAKXKe OYypPOBBIC YCTAHOBKH.
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I'uOxue maargopmbl. AHAJOTHYHO CTAlMOHAPHBIM, COCTOSIT U3 TPYOHBIX
3JIEMEHTOB U 3aKpEIUIEHbl HA MOPCKOM JIHE C IOMOILBIO CBai, MOAAEPKUBAIOIINX
nany0y. Ilpennonaraercs, uro rubkue miarGopmsl MOTYT BbLAEpKaTh OOJbLINE
OTKJIOHEHHMSI OT BEPTUKAJIU, YeM 00Jiee MAaCCUBHBIE CTAllMOHAPHBIE IUIAT(HOPMBI.

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

IlnaBy4ue cucTeMbl
Takue cucTeMbl BKIIIOYAIOT B ce0s TUIATGOPMBI C HATSHKHBIM BEPTUKATHHBIM
SKOPHBIM  KpeIICHHEM, IUIaBydYre He(TeTOOBIYHbIE CHCTEMBI, IITAHTOBBIC
m1aTGopMBbI, a TakXKe IJIaBYyYHWe YCTAHOBKHU JIJI JOOBIYM, XpaHEHHUS W OTIPY3KH
HedTu. [ Toro 4roOsl 1r00as U3 ITHX IIaTGOpPM OCTaBajgach Ha MecTe M Oblia
CBSI3aHA CO CKBaKWHOM Ha JTHE, €€ HEOOXO0IUMO IITBAPTOBATH C IIOMOITHIO HATSKHBIX
WJIU TIPOBOJIOYHBIX KAHATOB U IICTICH.

IInargopmMbl ¢ HATSKHBIM BEePTHKAJIBHBIM SKOPHBIM KpeIlIeHHEeM
(tension leg platforms, TLP). Orta mnardopma npeacrapiseT codoit aperidyroiee
OCHOBaHHUE, COCTOAIIEE M3 IUIABYYMX KOJOHH M MOHTOHOB. CTanbHbIE INITAHTH
yIEPKUBAIOT €T0 UyTh HUKE ECTECTBEHHOTO YPOBHSI TOTPYKEHHSI, TOITOMY KaHATHI
HATATUBAIOTCS M HE Aal0T IiaTopMe CIBHHYTbCA C MecTa. TeM He MeHee
wiatopma ciaerka MeHsIeT MECTOTIONOKEHHE BO BpeMsl mTopMoB. OOBIYHO Takue
m1aT(OpPMbl OCHAILIEHBI HAJBOJHON (POHTAHHOW apMaTypoil, HO UCIHOJIb3YETCS U
MOJIBOAHOE 000PyAOBaHNE. AHAJOTHYHO CTAIlHOHAPHBIM CHCTEMaM, TIaT()OpPMBI C
HATSDKHBIM  KPETIJICHUEM MO3BOJIAIOT OYpUTh CKBa)XMHY HEMOCPEICTBEHHO C
nanyOwl. [l m00biuM HE MeHbIeH TIyOMHE WCIOIb3YeTCs yMEHbIIEHHAs
moaudukamms TLP.

IItanrosbie miaargopmbl. Y d3TOro Tuna miaaThopM IUIABYYECTh
JIOCTUTAETCS C TMOMOIIBIO OOJIBIIUX IMJIMHIPOB, HAXOSIINXCS HA JTHE MOPS, YTO
MO3BOJISIET yaAepKuBaTh Tuiatrgopmy Ha mecte. [lIBapToBKka minaTdopmsl TpeOyeT OT
8 10 16 MPOBOJIOYHBIX WJIM CUHTETHYECKUX KAHATOB M IIEMEl. 3a CYET OrpOMHOM
MaccChl IITAHTOBbIE TIAT(HOPMBI MPAKTUUECKH HE HCHBITHIBAIOT BEPTUKAIBLHOU
KauK{ Jake MpH IITOpMax, OJHAKO MOTYT HEMHOTO CMEIAThCS MOJ JeHCTBUEM
BeTpoB W TeueHuil. Kak i mpenpiaymiero THIa, 371€Ch  UCMIOJIB3YIOT
MPEUMYIIIECTBEHHO HAJBOJHYIO apMaTypy, OJIHAKO BCTPEUYAIOTCS U TOJBOJIHbBIC
CUCTEMBI, 0OBIYHO HA NTYOOKOBOJHBIX YYaCTKaX.

InaByune HedTenoobIuHbIE cucTeMbl (floating production systems, FPS).
D10 cymHa W TIATGOPMBI C HATSDKHBIM KpPEIICHHUEM, JUOO TOIYIOTPY>KHBIC
OCHOBaHMsI, Ha KOTOPBIX YCTAaHOBIEHO J00bIYHOE oOopymoBanue. OHH
yIEeP>KHBAIOTCS HA MECTE C TIOMOIIBIO MPOBOJIOYHBIX WIJIM CHHTETHYSCKUX KaHAJIOB.
Tak KaK OHHU JOBOJIBHO MHTEHCHUBHO JIBUTAIOTCS KaK B TOPH3OHTAJILHOW, TaK U B
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BEPTUKAJIBLHON IIJIOCKOCTH, TO HE JONYCKAalOT HU YCTAHOBKY HaJBOJHOTO
o0opyaoBaHusl, HU OypeHue. 3HauuTeNbHas MOABUKHOCTD B IITOPMSIIIUX MOPSIX U
OypHBIX TEUEHUSIX TpeOyeT CHeNHaTbHOr0 O0OpYIOBaHUS M TPYOOIPOBOIOB,
KOTOpbIE CTIOCOOCTBOBAIIU OBbI IOCTABKE raza WM He(PTH OT YCThsl CKBAXKUHBI HA JIHE
HaBepX, Ha MmIaTdopMy, T PacloI0KeHO JOOBIYHOE 000pYAOBaHHE.

I[lnaByydne YCTAHOBKH IS JAOOBIYH, XPaHEeHHs] W OTIPY3KH He(dTH
(floating platform, storage, and offloading, FPSO) - sto kpymuble cyna,
CHEIMaIN3UPOBaHHBIC MO0 PEKOHCTPYHUPOBAHHBIC M3 TaHKEepoB. lIIBapTyroTcs c
MOMOIIBI0 KaHATOB M 1ieneil. Tak ke Kak W maByune He(pTemoObIYHBIE CUCTEMBI,
OHH HETIPUTOJIHBI JJIs1 OYPEHHsI, a UMb JOOBIBAIOT HEPTH U3 MOJBOAHBIX CKBAKHH
U XpaHAT Ooybmue 00beMBbI HE(TH IS TMOCIEAYIOMEH TPAHCIIOPTHPOBKH C
MIOMOIIIBIO TAHKEPOB CHaOkeHWs. VX wmommdukammei sBIAIOTCS TUIaBY4YHE
HedTenamuBHbIe Xpanunuia (ITHX), koTopeie moay4daroT HedTh C PacoI0KEHHBIX
HemojaNieKy A00buHBIX Tuiatrgopm (00biyHO FPS) uM xpansar ee, A0KuIasch
TaHKepoB cHaOeHus. Cuctema, Braovaromias FPS u ITHX | amanornuna FPSO.
J{ns HepTe100BIBAIOIIMX OCHOBAHUH TAKOT'O THUIIA TJIyOHMHA BOJIBI POJIM HE UTPACT

IloaBoaHBIE 100BIYHBIE CHCTEMBI
Taxkast cucrema BKIIFOUAET OJHO WJIM HECKOJIBKO YCTHH CKBaXKMH HA MOPCKOM
JTHE, KOTOPBIE HAMIPSMYIO CBA3aHBI C TIAT(HOPMOI UITH € TTOABOIHBIM MaHU(POIBIOM
(0OBsA3KOM apmaryp KycTta cKBaxuH). CoeIMHEHHS B TaKOW CHUCTEME - 3TO
TpyOONpPOBOBI, BEAYIIME K CTAllMOHAPHOW OO0 MmiaBydeil miatdopme, KoTopas
MOKET OBITh PACIOJIOKEHA B HECKOJIBKHUX KAJIOMETPAX OT MecTa 100bIYM. Takxe He
UMEIOT OTPAHUYCHHH 10 TITyOHHE.

Br100p cucTeMbl pa3padoTKu
BeiGop momgxonmsmmx CcUCTEM pa3paOOTKHM  MPEANojaraeT  OIECHKY
CTaHJAPTHBIX (U3HUECKUX YCIOBUW JOOBIYU: TIYyOWHBI MOpS, CTPOCHHUS
KOJUIEKTOpa U €r0 PACIOJIOKEHHUS, JOCTYITHOCTH TPAHCIIOPTUPOBKH (OTAEIHHO)
He(TH U raza.
I'nyouna mops. ['myOuHa Mops sBIseTCs peraronmm GakTopoM B BEIOOpE
CUCTEMBI pa3paboTku. [Ipubnmm3uTenpHbIC 3HAUCHUS MaKCUMAIBHOU TIIYOUHBI TSI
Ka)XJIOTO U3 BO3MOYKHBIX THITOB TIIAT(OPM MTPUBEICHBI HIKE:

CTaIMIOHAPHBIE TUIAT(OPMBL......vvieeerreeeiieeeireeesereeeaseeesseeesseeesseesssseesssseens 10 460 m
['paBUTAITMOHHBIC THTATQPOPMBL.....ce.vvienrienereeiierireaeeeeseeseresseenseeeseessnesseesseennne 300 m
[THOKHUE TITATQOPMBL....cuvvieeiieeeiiieeeiieeeieeeseeeeriteeeeaeesaseessaeeessseeensseessseesnsseens 910 m
[TnaTdopmbl ¢ HATSHKHBIM BEPTUKAIBHBIM SIKOPHBIM KperuieHueM (TLP)......1500 m
[IITAHTOBBIC TIATMOPMBL......eveeeerieeiieeeireerieeenieeerereeesereeesreeesreesseeesnseeenssens 2290 m
[TnaByune HedrenoObraHbIe CUCTEMBI (FPS).....coviiiiiiii HeorpanuuenHo
[ToABOIHEIE TOOBIUHBIE CHCTEMBL. .. .. eeeeeeeeeeeeeeeeeeeeeens Heorpannuenno

Tpancnopruposka Hedgtu. I B Mekcukanckom 3anuse, 1 B CeBEpHOM MoOpe
y)K€ YCTaHOBJIEHA CETh TPYOONpoBOJOB. MIHOT/IAa CTOMMOCTH MPOKIJIAIKU HOBOTO
TpyOOTIIPOBOZIa HACTOJBKO BBICOKA, YTO NPHUHYXIACT HCIOJIB30BaTh IUIABYUYHE
n0O0bIYHBIC TTIATHOPMBI ¢ HEPTEXPAHUIIUIIIEM, YCTAHOBJICHHBIM HA OCHOBAHUH HJIU
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nperidyronmm Henonaneky. B Takux ciayuasx tpedyetcs [THX, a myume FSPO, kak
HaIrpuMep, B yAaJleHHbIX paiioHax 3amamgHodt Adpuku, 3anmansbix llletnenackux
i dapepckux ocTpoBax, rje HET HUKaKOW TpyOONpoBOAHONW HH(GPACTPYKTYPHI.

Yrunuzanua raza. Hanuuue raza MokeT ObITh KakK MOJIOKUTEIbHBIM, TaK U
OTpHULIATEIBHBIM (PAKTOPOM IpPHU BbIOOpPE cUCTeMBI pa3paboTku. Eciu B HedTH
MIPUCYTCTBYET PACTBOPEHHBIN NPHUPOIHBIN Ta3, TO CKWUTAHWE ra3a HE pelaer
npobnemy. Ilpakthuecku m000€ 3aKOHOJIATENIHCTBO, PErYIUPYIONIEE MOPCKYIO
n00br9y HedTH, 3ampeliaeT WIH OTPAaHWYMBACT TMPOAOIKUTEIBHOE CHKHTAaHUE
MOMYTHOTO Ta3a. [a3 SBISETCA TOJOXKUTEIbHBIM (DaKTOpoM, eciau BOIU3U
MECTOPOXKICHHS UIMEETCs ra30onpoBol. B Takom ciyuae Hanbosee 61aronpusiTHIM
OKa3bpIBa€TCS BAapUAHT, KOTJa B KOJJIGKTOpE TNpeobiamaer ra3, a >KUIKOCTh
MPUCYTCTBYET JIUIIb B HE3HAYUTEIbHBIX KOJTUYECTBAX.

['a3 6e3 mpobieM MpOXOAUT MO TPYyOOMpPOBOJAM OOJBIINE PACCTOSIHUS C
MUHUMAaJIbHOM moTeped naBnenus. Eciam ra3 nonyTHeld W 100bYa HedTH
peHTabenbHa, ra3 MOKHO MOBTOPHO 3aKadaTh 0OpaTHO (pernpeccupoBaTh) B TOT
KOJUIEKTOP, OTKY/Ia OH OBLI MOJTy4YeH, JIMOO0 B APYTrOM MOIXOIAIINN KOIeKTop. [l
perpeccuy ra3a B KOJUIEKTOPHI MPEUMYIIECTBEHHO HUCIOJIB3YIOTCA KOMIIPECCOPHI,
pacrnoyiokeHHble Ha J00bMHON 1Iatdopme. B HEKOTOpBIX cilydasx, Korjaa
MOMYTHOTO Tra3a Mallo, OH MOXET I[IOJHOCTBIO pPAacXOJ0BaThCsl HA HYXKIbI
1aT(GOPMBI: IPOU3BOJICTBO AJIEKTPOIHEPTUH JIJI1 HACOCOB, KOMIIPECCOPOB, TEIIA U
CBETA.

JIOCTYIIHOCTh KOJIIEKTOPA. 3a4acTyl0 MPOUECC pa3padOTKU 3aTparuBaeT
OJTHOBPEMEHHO HECKOJBKO KOJUIEKTOpOB. Torma AOCTyMHOCTh pPa3iUYHbIX
KOJIJIEKTOPOB MOXET ONpPEACNsITh U BBIOOp Moaxonsiie cxembl. Eciu oHu
pacnoJioKeHbl HEMOJANEKY (Ha pacCTOSHUU He 00JIee TPEX KUIIOMETPOB), OJIE3HBIM
OKa3bIBAETCS HApPaBICHHOE OypeHHE U3 OJJHON TOUYKU. UTOOBI 00JIETYUTH JOOBIYY,
KOKIYI0 CKBOKWHY MOXXHO OCHACTHUTH HAJIBOJHBIM OOOpYIOBaHHWEM Ha €IUHOMN
no0bryHOM TIaTdopme. 31ech YI00HO UCIOJIb30BaTh CTAIMOHAPHYIO TIaThopMy,
TLP, mrranroByto uinu rudKyro miatgopMy, OJJHAKO HE UCKIIIOUYEHA U pa3paboTKa ¢
MOMOIIIBIO MTOABOJIHON JTOOBIYHOM apMaTypbl. Eciu jke KOJIEKTOPBI HAaXOATCA Ha
OOJBIIIOM paccTOSTHUU, OoJjiee pa3yMHBIM OyAeT 3aJeHCTBOBATH CTAlIMOHAPHYIO
maThopMy WM TUIaBy4Yee OCHOBAaHUE, K KOTOPOMY CKBAKMHBI TIOJICOSIUHEHBI C
MOMOIIbI0 TPyOOTIpoBOI0B. Kak TOIBKO Ha HEKOTOPOH TEPPUTOPUN HAYMHAETCS
pa3Beqika, OOBIYHO TOSIBISIOTCS pa3Hble COYETaHUS HAJABOJAHOM M TOABOJIHOM
apMaTyphl.

Bonpocsl aj1s1 codecenoBanmsi

1. BapuaHTsl cucteM pa3padOTKu TTyOOKOBOJHBIX CKBaKHH.
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2. CucteMbl, 3aKpeTICHHBIC HA JTHE MOPSI.
3. IlnmaByune HedTE1OOBIUHBIC CUCTEMBI.
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IIpakTH4yeckoe 3ansitue 6
Pacuer (poHTAHMPOBaHMS 32 CYET THAPOCTATHYECKOI0 HANIOPA IJIACTA

Heas u coaep:xkanme: Paccuurars, mnpomecc (OHTaHUPOBAHUS 32 CUET
TUIPOCTATHYECKOT0 HAMopa 1iacta
OprannzannoHHas (popmMa 3aHATHA: Pa300P KOHKPETHBIX CUTYaIHil.

Teoperuuyeckasi 4acTh
QDOHTAaHMPOBAHHE 32  CYET TUIPOCTATUYECKOrO  HAmopa  Ilacra

OCYILIECTBIISIETCS IIPH YCIOBHH, YTO JaBJICHUE HAa yCThE CKBAXKUHBI L, Oonblle uin
PaBHO JIaBJICHUIO HACBIEHUs P, . B 3TOM ciydae 3a0oitHOE maBieHue

2
p3a6 = pof(’gH + 018112’pofc (Dd—5|_| + pHac’ (61)

I/ p, - IJIOTHOCTH KUJIKOCTU (HEQTH) IPU CPENHUX JIaBJIICHUAX U TEMIIEpATYpeE,

kr/Me H- tnybuna cnycka HKT, paBHas rinyOuHe CKBaXuHBI, M; A -
KO3 PUITMEHT THIPABINYECKOTO CONPOTUBIIECHUS; Q - 00BEMHBIN 1€0UT CKBAXKUHBI,

m3/c; d - quamerp HKT, M.
B COOTBETCTBHH C ypaBHEHUEM IPUTOKA KUJKOCTH B CKBAKHHY

P = P |2 (6.2)

3a6

PaccmarpuBas copmecTHo (6.1) u (6.2), momydaem

, 2
py = pnac = prm - Ki_pmgH +07811ﬂ"pm Qd5l_| ! (63)
np

ITone3Hnas MoHOCTH, BT:

Nno.7 = QpaugH 1 (64)
a 3aTpadyrBaeMasi MOIIHOCTh

N =Q(P..s = 2,) (6.5)
Onpenensis (Psas - Puac) U3 (6.1) 1 moacTapmss ee B (6.5), moaydaem

2

N =QngH(1+O,811/1C?59), (6.6)
KoaddurmenT rugpaBindeckux cOnpoTUBICHUAN

A= Avaf , (6.7)

rae A- yucnoBoil Ko3(G(ULIMEHT, 3aBUCAIIMN OT PEKUMA JIBHXKEHUS KUIKOCTH:
A= 50,235- nnsa namuHapHoro nBwkeHus; A= 0,297- ang TypOyJeHTHOTO
JBYKEHHUS; V- CPEIHSSA BA3KOCTh KUAKOCTH, M%/C; a- TIOKa3aresb CTeNeHu;a=1- 1s
JamMuHapHoro pexuma; a=0,25- 11 TypOyJIEeHTHOTO pekrMa.

[Toncrasiss (3.7) B (3.6), noityyaem

a 2-a
N=Qp.gH+ A Y2, (6.8)
/1€ YUCIIOBOM KO3 hULIMEHT
A =0811A/g. (6.9)
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3AJAYA 1. Paccuutarh 3a0oifHOE AaBieHHE (POHTAHMPOBAHUSA 3a CUET
TUAPOCTATHYECKOT0 HaIopa IulacTa JJis CIEIYIOUIUX YCIOBUN: AEOUT CKBa)KUHBI
Q=105 M¥cyT; rny6una ckBaxunsl L=H=867 M; n1aBieHne HACBILEHUS Pyac= 2,4
MIla; cpenHss IUIOTHOCTh HE(TH B CKBAXKMHE Py=851 Kr/mM% cpeHss BA3KOCTH
vi=3-10" M?/c; BHyTpennuii quamerp HKT d=0,0503 m

Pemenue. Ompenemsiem pexum aswxeHuss Hedptn B HKT. PaccunteiBaem
IIpeaBapUTEIbHO Yucio PertHonbaca
Re = 4Q /(7 86400) (6.10)
WIH
4-105
Re =
3,14 -0,0503 - 3-107° - 86400
Tak kak 10259 > 2320, To pexuM ABUKEHUS TypOYyJIEHTHBIN. Brruuciasem no
dbopmyne (3.7):
4 - 0207310 8)0.25.(0,0503)°%
(105 /86400 )°%
PaccuuteiBaeM 1o (6.1) 3a00itHOE naBieHne (OHTAHUPOBAHUS
105\ 1
86400) (0,0503)°

=10259

=0,03135

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

Bapuanmbz pacdema (pOHWl(JHUpOGClHHﬂ 3a ciem 2u()pocmamuquK020 Hanopda

niaacma
[TapameTpsr 1 2 3 4 5 6 7 8 9 10
I'myOuHa CKBaXXHHBI, M 887 | 870 | 885 | 867 | 880 | 875|879 896 | 878 | 872
JlaBrenne Haceimenus, Mlla 23125123124 |26 (25 (2312423125
JIe6UT CKBaKUHEI, M/CYT 103 | 100 | 105 | 101 | 103 | 105 | 100 | 102 | 104 | 101
Cpennss  minotHocte Hedtu B | 845 | 830 | 840 | 843 | 850 | 836 | 848 | 851 | 850 | 846
CKBa)KMHE, KI/M>

Bonpocs! pis1 00cykaeHnst

1. 3a cueT yero ocymiecTBIsseTCS (POHTAHUPOBAHUE CKBAKHUH?
2. Kakoe ycnmoBue OJDKHO COONIOMAThCsl TPU  (POHTAHMPOBAHWM 32 CUET
THAPOCTATHYECKOTO Haropa ruiacta?
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IIpakTHuyeckoe 3ansarTue 7
Pacyer MUHUMAJIBHOTO 3200MHOT0 JABJICHUS (DOHTAHUPOBAHMS

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

Teoperuuyeckasi 4acThb

[Tpouecc ponTaHMpOBaHMS 32 CUET PACTBOPEHHOT'O ra3a, BELICISIONIETOCS U3
HE(PTH, BO3MOXKEH TOJBKO TPHU OMPEACICHHOM COOTHOIICHUH YJEIbHOTO 00BheMa
CBOOOJHOrO ra3a B NOJBEMHHKE, HA3bIBAEMOro 3(P(EKTHUBHO ACHCTBYIOIINM
ra3oBbiM (¢akTtopoM G,y , U yAedbHOro o0Obema rasa, nHoTpeOHOro sl paboOThI
NI0JThb€MHUKA Ha ONTHMAJILHOM PEKUME Ry , KOTOPOE 3aMMHUCHIBACTCS B CIICAYIOIIEM
BUJIC:

G,, =R (7.1)
B peanbHBIX YCIOBUSX HEPTSHBIX MPOMBICIOB MpoIece (OHTAHUPOBAHUS

MOYKHO OCYIIECTBUTH MPH CIICTYIONINX YCIOBHUSIX:

PuiPe (7.2)

P,>P (7.3)

3a6 — © nac?

onm !

1. Paccmotrpum ciydail (oOHTaHMpOBaHMSI Tpu coOmoaeHuu yciaoBus (7.2).
D} peKTHBHO IeHCTBYIOIMI Ta30BbIH (aKTOp (B M3/T) IIPU 3TOM BBIYUCIIAETCS MO

bopmyie
G :{Go _10° a (P3a52+Py)}(1_ﬂ)’ (7_4)

pu()

o

rZie o - cpeaHui KorhHUIMEHT pacTBOPUMOCTH raza B HepTH, 1/Ml1a.
VYcaoBue GOHTAaHUPOBAHKS B 3TOM CiIydae 3alMChIBAETCS B BUJIE

s 1227-102H,(p,.gH, — p... +
|:G0 _103 a (psaﬁz py):|(1_ﬁ)2 ﬁ(pmg 6 P3a5 py)’ (7.5)

P 4 (P = ,)lg

y

TJIE Px - INIOTHOCTH KUAKOCTH (He(TH) B TogbeMHUKE, KI/M>; Hg - riryOuHa cirycka
kosjonHbl HKT (6ammaka) B CKBaXXHHY, M.

['ny6una ciycka HKT npuHuMaetcst paBHOM TITyOMHE CKBaYKUHbI
H, =L, (7.6)

2. Ins cnyyas, xorma coomomaercs ycinosue (4.3), apdekTuBHO eHCTBYIOMINNA
ra3oBblil pakTop

1 P,
GadJ =E(GO _103a_:)(1_3)1 (77)
a ycyioBusi (HOHTAaHUPOBAHUS
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1,227-H H, -
%(Go_lo3a&)(1_ B)2 6(po/cg 6 pHOC+py), (7.8)

p/-t() dovs(pnal’_py)lgh

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

Hi = Lo = (Poas = Pruac) 1(05:9); (7.9)
p.. - TUIOTHOCTh JXKUAKOCTH (HepTH) B HWHTEpBasie OT 3a00si CKBAXHUHBI 0
oammaka HKT, kr/m®.
Cpennuit k03hHUIIMEHT PAaCTBOPUMOCTHU

_ G 7.10
“T10°(p,,. 01 (7.10)

JInst cIyqast Psag > Puac MOKHO paccumTaTh U3 (4.8) MakCUMabHYIO TTyOUHY
cinycka kosioHHbl HKT (6ammaka) Hemax , T11€ 1aBIeHUE PABHO Pac:

H._ =05+ \/ h +326,08hG,,d°° Iy Puec) (7.11)
rac
h=(P,—2,)(P,9) (7.12)

3Has Hemax , MOXHO u3 (4.9) paccuntath MUHUMAJIBHOE 3a00MHOE /TaBJICHUE
(dhoHTaHUPOBAHUS
DPrasmin = Puae T (Lo = H ) 05,9 (713)
3AJTIAYA 1. Paccuurate MHHHMAJILHOE  3a00ifHOE  JaBJICHHUE
(GhOHTAaHUPOBAHUS JJIsl CIAEAYIOUIUX YCJIOBUHM : riyOMHaA CKBaXXuWHbI L= 1695 wm;
BayTpenHuil quamerp HKT d=0,0503 m; naBiieHue HaCBIEHUS Puac—7,5 MIla;
naBieHue Ha ycThe py=0,4 MIla; rasoseii dakrop  Go=80 m%T; mmoTHOCTH
IJTACTOBOM HEMPTH P 4y =775 Kr/M3; IIIOTHOCTH JETa3MPOBAHHON HEPTH Py =827
kr/M°. CkBaxkuHa 6e3BOTHAs. 3a00HHOE JaBICHHE OOJIbIIIE JAaBJICHHUS HACHIIIICHUS.

Pemenue. PaccunteiBaeMm 1o (7.10 ) cpenuuit kKoahGUIIMEHT paCTBOPUMOCTU

a=—20821 _go4 1/MITa
10°(7,5-01)

Boruucnsiem no (4.7 ) appexTuBHO AEHCTBYIOUTNI Ta30BbIi (PakTop
G, = = (80-10°-8,94- %) =37.8 M/
2 827

[Mpexne, yeM BBMUCIHTH BedumuuHy h mo (7.12), paccuuThiBaeM CpPEIHIOK
IJIOTHOCTH HEPTHU B MOIBEMHUKE

;H _ Punt Puo _ 775 + 827 _ 801 Kr/n
2 2
Beraucnsgem h:
J— . 6
he (75-0,4)-10 —903.6 M

801-9,81
Boraucnsiem mo (4.11) Hemax -
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H, .. =05(9036+ \/903,62 +326,03-903,6-37,8-0,0503° Iy %) =1451 ™

MunumMansHoe 3a00iiHOE aBiieHrne (POHTaHUPOBAHUS paccUuThiBaeM 1o (7.13 ),
[puHUMAA P = p, -
Pvemin = 1,5+ (1695 —1451)775 -9,81-10° = 9,35 MITa
Takum 06pa3om, JUIsl YCIOBHM JTaHHOM 3ajjaul MUHMMAaJIbHOE 3a00ifHOE JaBJIeHUE
dbonTaHnupoBanus paBHo 9,35 Mlla

Bapuanmui pacuema ponmanuposanus 3a cuem 2uo0pocmamuiecko2o Hanopa
niacma

[TapameTpsl 1 2 3 4 5 6 7 8 9 10

I'my6buna ckBaxunb, M | 1700 | 1705 | 1710 | 1715 | 1720 | 1725 | 1730 | 1735 | 1740 | 1745

JlaBlleHME HAacChIMICHUS, | 7 7,3 7,1 6,8 7,4 6,9 7,2 75 7 7,6
MIla

HlaBnenue Ha yctbe, | 0,5 0,4 0,5 0,6 0,4 0,3 0,6 0,4 0,3 0,5
MIla

IImorHoCcTe IWIACTOBOM | /77 | 775 | 769 | 778 | 780 |774 |770 |776 | 782 | 768

HedTH, KI/M°

[TnoTHOCTH 833 | 816 |[820 |[831 | 823 |835 |[825 | 836 |824 |830
JIera3upOBaHHOMN
HeTH, KI/M°

Bonpocs! st 00CyK1eHUS

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

Mopckue TpyoOnIpoBoabI

Heab u conepxkanue: O3HaKOMJIEHHE ¢ KOHCTPYKIHUEH TPyOonpoBoa.
Opranusannonnasi popma 3aHaTHsA: codecel0BaHMeE.

1.KoncTpykuusi TpyoonpoBojaa

Uewm fanbliie OT yCThs CKBRXKHHBI COSTUHSAIOTCS IOTOKHU, TEM OO0JIbIIIE AUAMET]P
ucIoyib3yemoi TpyOnl. EcTecTBeHHO, TpyOOIIPOBOIbI MPOEKTUPYIOTCS B pacueTe Ha
OKHJIA€MO€ JABJIICHHE W CKOPOCTh IMOTOKA. JluaMeTrp COEIUHUTENEH MOMKET
coctaBisiTh Bcero 10 cMm, ogHako oObYHO OH Bapeupyetr ot 15 mo 30 cm. Ha
rTyOOKOBO/IbE YaIlle BCETO UCIOJIB3YIOT TpyOompoBo bl nuameTpom oT 30 10 70 cM.
J{nst TOro 4ToOBI BBIIEPKUBATH HEOOXOUMOE JIaBJICHHUE, TOJIIMHA CTCHOK CaMOM
TpyOBbI 10JKHA OBITH 1,2 - 4,5 cm.

Temneparypa BOJHOM TOIIIM OKeaHa cocTasuseT ot -1 mo 1,5 °C. B ciygae
OOBIYHOM CTaJIbHOM TPYOBI BOJA OBICTPO OTOEPET TEIJIO Y HEPTU WIIM Tas3a, U IpH
TaKOM XOJIOJJHOM OKPY>KEHHH B ra30MpOBOJI€ HAYHETCs 00pa30BaHKE TMIPATOB, a B
HedTenpoBoie OyayT KOHIEHCHUPOBATHCS TBEpAbIC MapaduHbI, KOTOPHIE MOTYT
3aCOpUTH JIMHMIO. 3aKymnopka TpyOOIlpoBOa MpeAcTaBisieT co0oil Hacrosiiee
6enctBue g Opuraabl HePTIHUKOB, KoTopast HaxoauTcs Boite 500-3000 M. UToOb!
n30ekaTh JTOT0, OOJBIIYI0 YacTh TPYOOMPOBOJOB MOKPHIBAIOT H30JIUPYIOITUMU
MaTepuajiaMH, COXPAHSIOIMMMHU Teio (KpoMe TOro, s MNpedoTBpalleHus
3aKyMOPKHA TPYyOOIPOBOJIa B CKBAXKMHY MOKHO MMOJ[aBaTh CIIEIUATbHBIC IPUCATIKH).

Otrpy3ounsie HedTe- W Ta3oNpoBOJAbl OOBIUHO HE H30IUPYIT. [lpu
MOJATOTOBKE Ta3a Ha IuIaTgopMe MPOUCXOAUT €ro OCYIKa, MPU 3TOM Mapbl BOJBI,
KOTOpbIE SIBJIAIOTCS MNPUYMHONW 00pa3oBaHUs TUAPATOB, yAAIAOT. CTEHKH
He(TENPOBOIOB HEOOXOJUMO MEPHOJUYECKH OYMINATH OT OTJIOXKEHUH TBEPIOro
napaduHa.

B kaudecTBe anbTepHATUBBI BHEIIHEH H3OJISIMU MPUMEHSIOT €IIe CXEMY
"Tpy0Oa-B-Tpy6e". B aTom ciywae TpyOy amamerpom 30 cM 3akiIi04yarOT B TPYyOy
OombIIIeTO TUaMeTpa, Hampumep, 45 cM. KonbiieBoe mpocTpaHCTBO MEXIy TpyOamMu
3aMOJIHSIOT BRICOKOKaYE€CTBEHHBIM M30JUPYIOIIUM MaTEpUAIOM - IMOTYy4aeTCs YTo-
TO Bpojie Tepmoca. [Ipu 0ObIuHO# BHENTHEN U30JISIIIMN HAPYIICHHUE €€ IIeTOCTHOCTH
B IPOIIECCE MOHTaXa OTKPBHIBAET XOJIOJHBIE YYACTKHU, YTO MOXKET MPUBECTH K
3aKynopke Tpyonl. Texuonorusi "TpybOa-B-TpyOe" mMo3BOJIsieT U30€KaTh JaHHOU
OITACHOCTH.

HecMmoTpss Ha TO u9TO OOJNBIIYI0 YacTh OOBIYHBIX U MPOMBICIOBBIX
TpyOONPOBOJOB U3TOTOBIISIOT U3 CTAJIM, BO3MOKHO UCIOJIb30BAaHUE U THOKUX TPYO
W3 CIHUPAJIBbHO 3aKPYYCHHOM METAJUIMYECKOM MPOBOJIOKH, BIUIETEHHOW B CIIOU
Tepmoruiacta. Kaxiplii cinoil BbIoONHSET cBOWO (QyHkuuio (puc. 1).I'mbkue
TpyOONPOBOIbI MPEBOCXOIHO THYTCA M YAaCTO MPUMEHSIOTCS Tam, Tlle CTajbHas
TpyOa OKa3bIBAECTCS CIUIIKOM >KECTKOM.

46



CranbHOM Kapkac

BHyTpeHHssa Tpyba
13 TepmMonnacra

CranbHasg apmarypa

TepmonnacrtoBas
o6onouka

PacTaHyTblii
CTaslbHOW CNOW

TepmonnacroBas
obonouka

PacTaHyTbI
cTanbHON cnowv

BHeluHss
Tepmonjacrosaa &
obonouka |

Pucynox 1 - Konctpykius ru6koro TpyoomnpoBoaa

[Ipu mpokiagke TpyOompoBoAa Bec TPYyObl, KOTOPYIO OIYCKalOT C KOPMBbI
Oapxu-TpyOOKIaAuMKa Ha JHO MOpS, TOJHOCTBIO TMEPEXOJUT Ha Oapxky.
[IpencraBum cede 60 cM cTabHYIO TPYOY C TOJNIIMHOU CTEHOK 2,5 cM. OauH MeTp
TON TpyObl Ha manmyOe Oapku BecuT Ookojio 370 Kr, a B BOJE, 3alOJHEHHBIN
BO3JYXOM, a He BOJoH. Takum 00pa3oMm, 3PGeKT MIaBydeCTH CO3[AaeT CHUIY,
HaIpPaBIEHHYIO BBEPX.

[Ipeanonoxum, uyto TpyOy ykiaapiBaroT Ha riayoune 910 m, Torma xkopma
Oapku OJDKHA BBIIEPKHUBATh 67,5 T Beca, a Ha caMoM Jiesie U OOJIbIIe, Tak Kak
JUTMHA TPYOBl OT OapKU-TPpyOOYKIATYMKa 10 TOYKM KAacaHHs JHA MPEBBIIIACT
nIyOuHy BobI (puc. 2). Eciiu TpyOa He0)XH1aHHO HATIOJTHSAETCS BOJION B Pe3yJIbTaTe
U3ruda WM MHOTO MPOMCIIECTBHUS, Harpy3ka Ha CUCTEMY BHE3AIHO MOACKAaKHUBAET
0 337,5 T, 94TO MOXKET MPHUBECTH K MOTEpPEe TPYObl WM MOBPEKICHHUIO OapKu-
TpyOoykianauuka. Eme xyxke, ecnu rimyOouHa mops cocrtasisier 3000m. B stom
cllyyae, €Cld HET BO3MOXKHOCTH OBICTPOrO OTCOEIMHEHUs TpyObl, Oapxa
OKa3pIBaeTCs B OMacHOM TmojoxkeHuH. l[losTomy mpoxmagka TpyO mOJDKHA
IPOXOIUTH TOJl TMOCTOSHHBIM KOHTPOJIEM WX COCTOSIHHS, YTOOBI OOECTEeUHTH
CTPYKTYPHYIO LIEJIOCTHOCTh TPyOOIPOBO/IA.

Korna tpy0omnpoBo yxe JeKUT Ha MOPCKOM JHE, TpeOYyeTCs TOTIOTHUTETbHAS
CHJIa, HaMpaBJeHHAsl BHU3, YTOOBI TIOMEIIATh €My BCIUIBITh. Bec cTanbHON TpyOBI
YBEIMYMBAETCS 32 cUeT He()TH, KOTOpas BCE K€ 3HAUUTENIbHO TshKellee BO3AyXa, HO
HE 3a cYeT rasza. B 3aBucumoctu oT quameTpa TpyOonpoBoia MOXKET MOTPEOOBATHCS
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JIOTIOIHUTEIBHBIN TPy3, YTOOBI yAepkKaTh TpyOOnmpoBoa Ha MecTe. Ha MeTkoBOIHBIX
ydacTKax HamOosee 3KOHOMHUYHBIM CIOCOOOM YBEJIMYEHHUS Beca TPYOBI CIIYKUT
oeroHHoe nokpbiTHEe. Ha rirybokoBobE 3Ta 3a/1a4a MOXKET OBbITh pelleHa 3a CUeT
3HAYUTENIbHOM TOJIIMHBI CTEHOK TpPyObl, KOoTOpass TpeOyeTcs sl TOro 4TOObI
BBIJICPKUBATH THIPOCTATUYECKOE TaBJIICHUE.

MocTbl gna ceapku
N HaHEeCEeHUs NOoKPbITUA

S-06pa3Hbli

CTuHrep Tpybonposoa,

bapxa-tTpyboyknagunk

7 S e L S S i S e i
Mpodpuns pgHa

Pucynox 2 - [Ipoknanka rimy00KOBOJHOTO TPYyOOIIpOBOIa IO S - 00pa3HOM KPUBOM

2.I1Tpoknaaka Tpydoonposoaa
Coenunuteny, OOBIMHO HMMEIOLIME HEOONbIIYI0 anuHy W Maccy 10-20 T,
JIOCTABJISIIOT Ha Oap>Ky TOTOBBIMH M CITYCKalOT IMOJ BOJAY C MOMOILBIO KPaHOB U
7e0eNoK, YCTAaHOBIICGHHBIX Ha TanxyOe Oapu, U TOABOJIHBIX JUCTAHIIMOHHO-
yIOpaBJISIEMBIX arrapaToB. Takue ammapaThl MO3BOJISIIOT MPOBOJUTH OCMOTP IS
BBIOOpA MapuIpyTa, pa3BeAKy B XOJI€ YKIAJAKU TPYOOIPOBOJOB, a TAKXKE MOMOTAIOT
COEJIMHUTD YaCTH TPYO.

OOBIYHBIE U POMBICIIOBBIE TPYOOIIPOBOIBI TSIHYTCS HA MHOTHE KUJIOMETPHI U
TpeOYIOT  HMCIOJIb30BAaHUSI  CICIMAIIM3UPOBAHHBIX  CYJIOB-TPYOOYKIaTUHUKOB.
[Ipoxnanka KHUJIOMETPOB TPpyO Ha TIIyOMHE THICSIY METPOB HAUYMHACTCA CO CBapKHU
OTpe3KOB pazmepom 12-72 m. Ha nepBbIil B3rJIsT MOXKET MOKA3aThCs, YTO JJTMHHAS
cTasibHasi TpyOa He 00yaiaeT JOCTaTOYHOM TMOKOCThIO, HO Ha CaMOM JIeJie 3TO He
Tak. B TO Bpems kak TpybOa mmuHOM 12 M mpakTHYECKH Hecrubaema,
He3akperieHHas TpyOa jqiuuHoi 1500 M u Tommuuon 60 cm mpoBucaer. UToObI
BBITOJTHO HCIIOJIb30BaTh IUIABYYECTh M THOKOCTh TpyO, pa3pabOTaHO dYeThIpe
TEXHOJIOTUU TMPOKJIAJIKU TPyOOTPOBOJIOB: MO S-00pa3HOi M J-00pa3HON KpPUBOM,
Oaprxen-TpyOONpPOKIATIUKOM ¢ OapabaHOM U ¢ TIOMOIIBIO OyKcHpa.

Ilpoxknaoka mpy6onposooa no S-0o6paznoii Kpueoii

Ha manyGe cynmna s mpokiagku TpyOOmpoBoja MO S-00pa3HOMl KPHUBOM
HaxXOMSTCS HECKOJBKO CBapoOuYHbIX MOCTOB. OHHM pacloOJOXKEHbI B MeCTax,
3aIMIIEHHBIX OT J0XKIs U BETpa, U PeJHA3HAYEHbI U1l CBapKu 12 u 24 M 0Tpe3KOB
U301MpoBaHHON TpyObl. [lo Mepe ABMKeHUs cynHa TpyOy OMYyCKalOT B BONY, IJE
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OHa crubaeTcst BHU3 JI0 TEX MOP, OKa HE JOCTUTHET TOYKU KaCaHUS IHA, ITOCJIE YEro
ee (hopMa HaIIOMHUHAET JIATUHCKYIO OYKBY S (puc. 3).

Jlist perynupoBaHusi CTENEHU M3ruba TpyObl IO Mepe ee CIycka K KopMme
Oapu TPUCOCIMHEH cmuHeep - JJIMHHAS CTallbHas CTPYKTypa, Ha KOTOPYIO
onupaercs Tpyba. CtuHrepbl moryt gocturath B jaiuHy 90 M. Ha HexoTophix
Oapax YCTaHOBJICHBI CKJIQJHbIE€ CTHUHIEpHI, YTO IO3BOJISIET MEHITh HUX pas3Mep,
perynupys TakuM oO0pa3oM TpaeKTOpUIO cIycka TpyObl. bnaromaps maHHOU
KOHCTPYKUMHU Oapku g S- oOpa3HOM MPOKIAIKK MPUOOPETAIOT HEOOXOAUMYIO
rHOKOCTh Asii pabOThl Ha pa3HOM TiIyOMHE: OT HEOONbIIOW J0 BechbMa
3HAYUTEIBHOM.

JIBoitHOM u3rud TpyOnl B (hopMe OykBbI S TpeOyeT TOYHOTO YIpaBiICHUS
MOJIO’)KEHHUEM Oap>Ku OTHOCUTENIbHO TOYKM KacaHWs JHA. YPOBEHb HATXKEHUS
TpyOBbl JOJKEH OBITh TIIATEIbHO MOAOOpaH, B MPOTUBHOM CIy4dae BO3MOXKHO €€
HOBPEKICHHE.

TpyObl, MaTepuabl 111 MOHTaXKa, CBAPKU U HAHECEHUS! MTOKPBITUS TIOJBO3AT
Ha TPaHCIOPTHBIX Oapxax 1o xoxy paboT. bapxu misg S-o6pasHol NmpokiIagku
TpyOOIIpOBOJa CIIOCOOHBI €KEIHEBHO YKIIAAbIBaTh 6 KM TpyO. [IpumeHenue 3toro
METO0/1a BO3MOKHO 10 KpaitHei mepe 10 riryouHsr 2000 m.

Pucynok 3 - baprka "Solitaire" miust S-o0pa3Hoii IpokiIaaku TpyO

Ha pucynke 83 nokazaHo cyiHO-TpyOOYyKJIa UMK MUPOBOTO Kjlacca, TOTOBOE
K CIIyCKYy B BOJYy TpyObl Mo S-00pa3HON KpWUBOM. DTO CyJHO MOJ Ha3BaHUEM
"Solitaire" npunamiexut xomnanuu Allseas. Ono nmeet mmny 300 M, He cunTas
ctuHrepa. Ha cynne moryt pasmectutsest 420 yenoBek. Ha Oapike ycTaHOBIIEHBI JBa
KpaHa i Meperpy3ku TpyO, 1Ba yCTpOMCTBA JUIsl COEOUHEHUs TuieTel TpyO u3
OTPE3KOB JUIMHOW 12 M, CEeMb CBAapOYHBIX ITOCTOB, TYHKT KOHTPOJISI KAYeCTBa U JBa
MyHKTa JIJI1 HAHECEHMS] MOKpPBITHS. bapka MOKeT KOMIIEHCHPOBATh Harpys3ky Ha
TpyOomnpoBoa a0 580 T, MpoKIaABIBaTh TPYObI AMAMETPOM OT 5 cM a0 1,5 M u
MEePEeBO3UTH 3amac TpyO Maccoil a0 15 ThIC. T, YTO TO3BOJSIET MPOKIIATLIBATH
KUJIOMETPBI TPYOOIIpoBOAa 0€3 JOMOIHUTEIBHON 3arpy3KH CyAHA.
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Ilpoxnaoka mpybonposooa no J-oopa3noit Kpueoi

Jlns Toro 4ytoObl M30€XKaTh psga MpodJieM, CBSA3aHHBIX € S-00pa3HOM
MPOKJIAJIKOM, TaKMX KaK BBICOKAs pacTArMBarolias Harpyska, OpsiMasi Tara u
JTBOWHOW meperud TpyObl, IpH MPOKIIaaKe TpyOorpoBoaa 1o J-o0pa3HOM KpUBOM
TpyObl ONMYCKAaIOT MPAKTUYECKH BEPTUKAIBLHO BIUIOTH 10 TOYkU KacaHus. Ilocie
ATOTO TpyOa NMPUHUMAET pacueTHyr0 ¢hopmy JaTuHCKoU OykBbl "J". Bapxu nms J-
oOpa3HOM MPOKJIAAKKA TPYyOOIPOBOJIa OCHAIIEHBI BBIIIKON, PAaclo0KEHHOW Ha
KOpME WK HaJl O0pTOM, Tae TpyObl XpaHSIT, MOHTHUPYIOT M CBapHUBAIOT, a TaKXKe
HAHOCST HAa HUX TOKPBITHE, TPEKIE YeM OIyCTUTh B BoAy. Hamnuume BBIIKH
03HAYaeT, YTO B PEATLHOCTH MOKHO MCIOJIb30BaTh JIUIb OJWH CBApPOYHBIA IOCT,
MO3TOMY TpPYOBI TOCTaBISAIOT HAa Oap)XKy B BHJAC JUIMHHBIX MPEABAPUTEIHHO
CBApPEHHBIX AJIEMEHTOB, KXKJIbIN JUIMHOU 10 72 M.

Bcenencteue 6oiiee npoctoro npoduiis Tpyosl J-oOpasHasi MpOKIagKa MOMKET
ObITH MCIOJIb30BaHa Ha OOJbIICH TIyOMHE, 4eM S-oOpasHasd. B xozxe mpoxmnaaku
TpyOONIPOBOJT MOKET BBIACPKMBATH 0Oe3 Jnedopmainuu Oojee 3HAYUTEIbHBIC
KoJiebanus 6apxu u 6oJiee CUIbHBIC MOABOAHBIC TeueHus. Ha pucyHke 4 nmokazaHa
cuctema J-o0pa3HOM MNPOKIAIKU TPyO, YCTaHOBJEHHAs Ha OOJBIIOM KpPaHOBOM
CYJHE.

Pucynok 4 - Beiika 1ist J-o0pa3Hoi mpokiaaky Ha KpaHoBoM cyaHe "Baider™
baporca - mpyboyknaouux c oapavanom

Onnu GapabaHbl BpalialoTCd B TOPU3OHTAIBLHOM MUIOCKOCTH, a JIpyTHE - B

BepTUKaIbHON (puc.5). ['opm3oHTambHBIE OapabaHbl MO3BOJSIOT ITPOKJIAILIBATH

TpyOBl S-00pa3Hoi KOH(UTypaluu, BEpTHKAIbHBIE IO OOJIBIIEH YaCTH UCIIOIB3YIOT
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st J-o0pasHOW yKIagkd, HO S-o0pa3Has KOH(UTypamwsi TpH 3TOM TakKKe
BO3MOYKHA.

B sToM ciywae Oosibllias 4acTh CBApOYHBIX U H3OJISALIMOHHBIX pPabOT ¢
TpyOaMu TPOBOIUTCS Ha CyIIE, TIe CTOMMOCTh paboT ropasno Huxe. /s Takux
ornepanuil TpeOyrTCs YIaCTKH 3HAYUTEIIBHOTO pa3Mepa U OoJbline TOKU (puc.6).
Ha pucyHke u300paxeH TpyOOyKIaJIuuK ¢ OapaOaHOM, TOTOBBIH K TOIPY3KE
IPEBAPUTEIILHO CBAPCHHBIX TPYOHBIX AJIEMEHTOB, KOTOPBIC JICXKAT Ha Oepery.

[Opu30HTaNbHbIA HapabaH

CtuHrep

BepTukanbHbiii 6apabaH

Pucynox 5 - bapxxu-Tpy0oyKkiiaqauku ¢ BEpTUKAIBHBIM U TOPU30HTAIBHBIM
OapabaHom
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Pucynok 6 - TpyOoykiaguuk ¢ 6apabaHom B JOKe

Ha pucynke 7 mokazana Oapxka "Hercules" xommanuum Global Industries,
pOKJIaAbIBatoIas TpyOoonpoBoa B MEKCUKaHCKOM 3aJIuBe.

JlnivHa TpyOBI, KOTOPYI0O MOKHO HaMOTaTh Ha OapabaH, 3aBHUCHT OT €€
nuamerpa. Hampumep, Ha Oapa®aH MOXXHO HaMOTaTh Ooyiee 9 ThIC. M TpPYOBI
auameTpoMm 15,2 cMm - Takylo TpyOy MPHUMEHSIOT B HEKOTOPHIX MPOMBICIOBBIX
TpyOompoBogax. TpyOy amamerpom 45 cM Takke MOXHO HaMOTaTh, OJHAKO €€
JuinHa OyJeT 3HAYWUTeNbHO MeHbIne. HekoTopeie TpyOOyKIaauuKd OCHAIEHBI
KpaHamMH, KOTOpBI€ MO3BOJIAIOT MEpeMellaTh 3arpykeHHble OapabaHbl C Oapxk
cHaOKeHUs Ha YKJIAJ4MK W BO3BpallaTh MycThle. B mpoTuBHOM ciydae Oapike-
YKJIaIUUKy MPUXOAUTCS JUIsl TaKOM 3aMeHbl BoO3Bpamarbcst Ha Oeper. Ecnu
CTPOUTENILCTBO TPYOONPOBO/Ia OCYIIECTBISETCS NaJIeKO OT IIyHKTa CHaOXEeHUs, 3Ta
orepays 3aHUMaeT MHOT'O BPEMEHHU U IPEPhIBAET BECh IIPOLIECC.
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Pucynok 7 - Bapxa-tpy6oyknamuuk ¢ 6apadanom "Hercules" B mporecce
COOpYKEeHUs TPyOOINpoBOa

Bykcupvi-mpyodoyxknaduuku

CyIiecTBYIOT YeThIpE pa3iHyHble TEXHOJIOTHU COOPYKEHHS TPYOOMpoBO/a C
MOMOIILI0 OYKCUPOBKU (puc.8). Ilpu nosepxnocmuou Oykcuposke K TpyOOIIpOBOAY
MPUKPEIISIOT MOy TUTABYYECTH, YTOOBI yJIEPKaTh €ro Ha MOBEPXHOCTH BOJIBI.
Tax kak TpyOOTIPOBOT KIMEET OOJIBITYIO JJIUHY, ISl €T0 TPAHCIIOPTUPOBKH HAa TOUKY
HeoOxoauma gaBa Oykcupa. [lo mpuOBITHM MOIYIU IUIABYYECTH OCTOPOKHO
OTCOCAMHSAIOT UJTU 3aIIOJHSIOT BOJIOH, U B pe3yJibTaTe TPyOOIPOBO/ OMMYCKAaETCs Ha
MOPCKOE JIHO.

[Tpu 6ykcuposke na 0Ounako8om paccmosiHuy 0m nOBEPXHOCMU U OHA MOPSL
TpeOyeTcsi MeHbllle MoayJed miaBydectd. W rioyOuHa morpyxkeHus, u Gopma
TpyOOIIPOBOJa PETYIUPYIOTCS CKOPOCTHIO JBIKEHHUsI Oykcupa. B aTom Bapmanre,
Korjna OyKCHp MpeKkpaliaeT ABWKEHHE, TPyOOIpOBOI OMycKaeTcs Ha JHO CaM 10
cebe.
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NoBepxHocTHas GyKCUpPOBKa Bykcupogeka Boonb gHa

” Moaynu
Bykcvp Byi(;ﬁg:bm nnaBy4yecTu Bykcup
M’ ¥ g! # §
sy , 3 5
S / bykcupHbin - Mopgynu Tpy6o-
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Canaskm/ U.em/"ix ’\ ‘\\k

BykcupoBka Ha OAMHAKOBOM PacCTOSIHUM JoHHaa 6ykcuposka
OT NOBEPXHOCTU U JHA MOPS

5 ; Yaepxuealowmii Bykcup
chmp ByKCUpHbIA ByKCHp .

BykcupHbil
KaHaT

Canasku pr?onposou 3

Pucynok 8 - TexHonmornu OyKCUPOBKM U MOHTa)ka TpyOomnpoBoaa

B TpeTheM BapuaHTe, Ha3bIBAEMOM OVKCUPOBKOU 600.71b OHA, TIOMHMO
MOJyJICH TUIABYYECTH WCIOJB3YIOT TAaK)Xe JOIMOJHUTEIbHBIE —YTSIKCISIONINE
DJIEMEHTHI BeCa B BHJIC IICTICH, KOTOPHIC 3aCTaBJISIOT TPYOOIPOBOJ OMYCTHUTHCS
oyt j0 AHa. OgHAKO, KOT/Ia IENy KacalTcs JTHA, MX BEC YMCHBIIACTCS, M YXKe
MOJIYJIM TUIABYYECTH IMOICPKUBAIOT TPYOBl HAa 3aJaHHOM PacCTOSTHUU OT nHa. [1o
NpUOBITUA HA TOYKY MOJIYJIH YAAJSIOT, a TPyOOIPOBOJ OITYyCKaeTCs Ha MOPCKOE
ITHO.

[Tocnenusss TeXHOJIOTHS - QOHHAs OyKcuposka. B 3ToM citydae TpyOOoImpoBo.I
OIYCKAIOT BHU3 (WIM CHEIUaIbHO 3aTalJTUBAIOT), IOCIE YEr0 €ro BOJOKOM
NPOJBUTAIOT IO  MOPCKOMY  JHY. Takas  TEXHOJOTHS  HMCIOJIBb3yeTCs
NPEUMYIIECTBEHHO IMPU MITKOW M POBHOW TIOBEPXHOCTH JHA M TOJIBKO Ha
MEJTKOBOJIBE.

Bce 3t MeToBI TOIpa3yMeBaioT, YTO Ha KOHIIAX TPyOOIPOBOAa HAXOAATCS
CHCIHMAJIbHBIC YCTPOMCTBA, KOTOPBIE YacTO HA3bIBAIOT caja3kaMHd W KOTOPBIC
TI03BOJIIOT COCTMHUTE OJWH KOHEI[ TPYOBI C MTOBOIHBIM MaHU(OJIBIOM, & IPYTOii-
C BEpTUKAIILHOM CEKIMEH TPpyOOITpoBoa (CTOSIKOM) C TIOMOIIIBIO COSIMHHUTEIIS.

Bonpocsl aJ151 codecenoBanus

1. KoHctpykius TpyOompoBoa.
2. Tpyboykmnamuuk c 6apabaHOM.
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3. TloBepxHocTHast OyKCUPOBKA.
4. JlonHas OyKCHpOBKA.
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IIpakTH4eckoe 3ansiTue 9
Camoxoansie OypoBble cyaa

Heab u cogepxanue: O3HAKOMJIeHHE ¢ KOHCTPYKIMEH CaMOXOTHBIX OypOBBIX

cyna.
OprannzannoHHas popma 3aHATHA: co0eceqOBaHMeE.

Camoxopanbie OypoBbI€ Cy/ia OBIBAIOT OJTHOKOPITYCHBIMU U IBYXKOPITYCHBIMH
(katamapanbsl). B OTE4eCTBEHHBIX  MPOU3BOJICTBEHHBIX  OpraHU3AIUAX
UCIIOJIB3YIOTCS MPEUMYIIIECTBEHHO OJHOKOPITYCHbIE. OOYCIOBIEHO 3TO MEHBIITUMU
KalmuTaJIbHBIMU 3aTpaTaMy Ha UX U3TOTOBJICHUE, TaK KaK OHU CO3/1aBajuCh Ha Oa3e
TOTOBBIX MMPOEKTOB KOPITYCOB PHIOOJIOBEIIKUX CYJIOB.

OpnnoxopriycHeie OypoBble cyna tuma "uoput", "Jlua6as", "Uapowut",
"KumOepnut", 5SKCIUTyaTHUpPOBABIIUMECS B  MPOU3BOACTBEHHBIX  AKCHEIUITUSIX
BMHIIO "Coro3mMopuHXTeoaorus", OCHaIIEeHbI SKOPHON CHCTEMOM cTaOMIIN3alliH,
OypOBBIMH CTaHKaMH IIMUHJEIHHOTO THUIA M TEXHOJOTHMYECKUM 000pYyI0BaHUEM
JUTSI IPOBEJICHUSI MHXKEHEPHO-TE0JIOTMUECKUX U3bICKAaHUM TIPH TIIyOrMHE BOJBI OT 15
10 100 m.

OnbIT OypeHHUs ¢ ITUX CYI0B BBISBHII Psi/I KX KOHCTPYKTUBHBIX HEJJOCTATKOB,
OCHOBHBIMHU W3 KOTOPBIX SBIAIOTCS HEHaACKHAs CHUCTEMa CTaOWIM3alu Ha
CKBaXMHE, Mallble pa3Mepbl OypoBOM IUIOHMIAJKM UM OTPAHUYEHHOE YHCIIO
MOCAJIOYHBIX MECT H3-3a MCIOJIb30BAHMS CEPUUHBIX KOPIYCOB PHIOOJIOBEIIKUX
CyJIOB, HEBO3MOXXHOCTh TepeJlauu Ha 3a00il HEOOXOAMMOM OCEBOM HArpy3Ku Mpu
OypeHMHM CTaHKaMM UIMWHJEIBHOrO TUMAa 0€3 KOMIIEHCATOPOB BEPTHUKAIBHBIX
nepeMeIieHnii  OypoBOro cHapsiia, HEBO3MOXHOCTb TIPOBEACHUS KOMILIEKCA
CKBOKMHHBIX T€OTEXHUUECKHUX UCCIIEIOBAHMI U 0TOOPA MOHOJIUTOB BJIaBIIMBAHUEM
W3-3a HMCMOJB30BaHMsS OYypHIIBHOW KOJOHHBI T'€0JIOT0-Pa3BEJOYHOTO COPTAMEHTa
nuamerpoM 0,050 — 0,064 M. EquHCTBEHHBIN BUJ CKBa)KMUHHBIX HUCCIIEAOBAHUM,
KOTOPBIE MOKHO MTPOU3BOJIUTH C 3TUX CYJOB, — 3TO MIPECCUOMETPUS.

TexHonornyeckuii KOMITJIEKC KaXKJIOTO CyJHA COCTOMT u3 OypoBou
YCTAHOBKH, CHUCTEMbl I TPOBEACHUS CKBAKUHHBIX TI€OTEXHOJIOTUYECKUX
UCCJIENOBAaHUM  (CTAaTMYECKOE 30HIUPOBAHME W NPOOOOTOOpP) U JTOHHOUH
MEHETPAIMOHHOM  YCTAaHOBKHW. Hcnons3oBanue  OypoBOro  KOHAYKTOpaA
(BOAOOTHENAIONIEH KOJOHHBI) Ha OTUX CyAax He npeaycMmoTpeHo. I[lpuBon
OCHOBHBIX OYPOBBIX MEXaHU3MOB THJPaBINYECKUH, CITYCKOMOIBEMHbBIC ONEepaIuu
MEXaHU3UPOBAHBI.

Crenuanu3upoBaHHBIX CYIOB JUIsi OypeHMs] pa3BEIOYHBIX CKBAXHH Ha
riryouHax mopeit coitie 300 M B Poccuu B HacTosiiee Bpemsi HerT.

bonee mepcnekTUBHBIM THUIIOM CYJIOB NIl OypeHUS Pa3BEIOYHBIX CKBAKHUH
ABJISIIOTCSL KaramapaHbl. [lo cpaBHEHUIO C OJHOKOPITYCHBIMH CYJaMH TAaKOTO K€
BOJIOM3MEIICHUSI OHU UMEIOT Psijl MPEUMYIIECTB: 00Jiee BBICOKYIO OCTOWYHUBOCTH
(ammumTyga OOpTOBOM KaykM KaTamapaHa B 2—3 pa3a MEHbBIIE, YeM Yy OJIHO-
KOPIYCHBIX CY/OB), YTO TO3BOJISIET pabOTaTh B JYUIINX YCIOBUSAX MPU CHILHOM
BOJIHEHUHU MOP# (K03 duUIineHT pabouero BpeMeHH ABYXKOPITYCHBIX CYZI0B OOJIbIIIE,
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9YeM OJJHOKOPIYCHBIX, MUHUMYM Ha 25 %); 6osee y1oOHyt0 A paboThl 1o ¢popme
U 3Ha4YUTeNbHO Oodbinyio (Ha 50 %) monesHyro Iuiomanas mamyObl (IMMOCKOJIBKY
UCTIONB3YETCSI MEXKKOPITYCHOE TIPOCTPAHCTBO), YTO TA€T BOZMOKHOCTh Pa3MECTHTh
Ha naay0e HeoOX0IMMOe KOJIMUECTBO TSHKEIIOT0 OYpOBOTO 000PYIOBAHUS; MATYIO
0CaJIKy ¥ BBICOKYIO MAaHEBPEHHOCTbH (KaKbI KOPITYC CHAOKEH XOJA0BBIM BUHTOM),
9TO CIIOCOOCTBYET HCIOJB30BAaHUI0O WX B YCJIOBHSIX MEJIKOBOJAHOTO TIenbda.
CTOMMOCTB MOCTPONKH OAHOKOPITYCHOTO Cy/THA CO CPAaBHUMOM TUTOIAIBI0 paboyeii
nanyosl Ha 20 — 30 % BbIIIE CTOMMOCTH Cy/IHa-KaTamapaHa.

Puc. 1- byposoe cynno "Karamapan".

Awmepukanckas ¢upma "Pununr sua batec" moctpowna OypoBoe CyaHO
"Karamapan", cocrosimiee u3 IByX OapK, CKpEIJIEHHBIX JAEBATHIO OalOYHBIMU
dbepmamu (puc.l). nuna cyana 79,25 m, mupuna 38,1 m. C HEro MOKHO OypUTH
CKBaXUHBI TIyomHor mo 6000 M mpu mroboit rimybwmne wmops. Ha cynne
YCTaHOBJICHBI: OypOBasi BhIIIKA BbICOTOU 43,25 M ¢ rpy3onoabeMuoi cuioi 4500
kH; porop; nByxOapabanHas Jie0eika ¢ MPUBOJOM OT JABYX Tu3elei; 1Ba OypOBBIX
Hacoca C MOPHUBOJAOM OT JIBYX JAPYIMX [HW3€l€il; [EMEHTHUPOBOYHBIN arperar;
pe3epByapsl IS TJIMHHUCTOTO PACcTBOpA; BOCEMb SKOPHBIX JIOEIOK C
AIEKTPONPUBOAOM OT JBYX JIU3EJIb-TEHEPATOPOB MEPEMEHHOIO TOKAa MOIIHOCTHIO
1o 350 xBT; xkunbie nomenieHus s 110 yemoBexk.

N3 OypoBbIX Cy/10B-KaTaMapaHOB 3HAYUTEILHO MEHBIIINX F€OMETPUUECKUX U
HSHEPreTUYECKUX TapaMeTpoOB CJEAYEeT OTMETUTh OTEUECTBEHHBIC KaTaMapaHbI
"Teonor-1" u "T'eomor Ilpumopss", TexHHUYECKas XapaKTEPUCTHUKA KOTOPBIX
MpUBE/ICHA HUXKE.

"T'eonior-1" "I'eonor [Ipumopes”

Bonousmemenue, T 330 791

Hnuna, m. 24 35,1

[upuna, m. 14 18,2

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

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

MomHOCTh AU3EIb-TeHEPATOPOB, KBT:

riaaBHBIX.. 2x106,7 2x225

BCIIOMOTraTeabHbIX. 2X50 2x50

CxopocTb X012, y37bl. 8 9

MopexoHOCTb, 6aibl. 6 8

57



YcnoBus paboTh:

ynaienue ot oepera, km. [{o 3 /1o 360

MUHUMAaJIbHAs [TyOuHa MOps, M.. 2 5

BOJIHEHUE MOps, Oaubl. 3 4

MunuManbsHas riayOruHa MOpsi, Ha KOTOpOM BO3MOKHO OypeHue ¢ kaTaMmapaHa,
OTIPEJIEISIETCS] BEJIMYMHOM €ro 0CaIKu, MAaKCUMaJbHasl — JJIMHOM SKOPHBIX TPOCOB.
Bo3moskHble TyOuHBI OypeHHs] CKBaXKMH 3aBUCST OT THIA YCTAHOBJIEHHBIX Ha
KaTaMapaHax OypOBBIX yCTaHOBOK.

Karamapan "I'eonor-1" (puc.2) mocTpoeH cHenuaibHO JIS HWHXKEHEPHO-
Te0JIOTUYECKUX U3BICKAaHHI B TPUOPEIKHBIX aKBATOpUSIX UepHOro Mopsi.

Puc. 2- Cxema pa3menieHusi OCHOBHOTO TEXHOJIOTHYECKOT0 000pY/I0BaHUS
JUTSI THKECHEPHO-TEOJIOTHISCKUX HccaenoBanmii Ha cynue "['eonor-1": 1, 2, 3,4 —
nebeaka, Komep, INTaHTH TCHETPAIMOHHBIC, IyJBT YIpaBiICHUS U OJIOK
peructpanuu [ICITIK-69 cootBeTcTBeHHO; 5 — ycTaHoBKa OypoBas YI'b-50M; 6, 7,

8 — mpUEeMHUK, H3Iy4yaTesib, OJOKM BO3OYXKICHUS W PErUCTPAllUd CTAHIIUH
ceiicmonpodunupoBanusi  "I'pyHT" COOTBEeTCTBEHHO; 9 — ruapobak ¢
ruapocuctemot u Oammactom I[ICIIK-69; 10, 11 u 12 — xopmyc, Hacaaka

HaIpaBJISIIOLIAs IBHXKUTENSI M CBAHOE YCTPOMCTBO CyIHA COOTBETCTBEHHO

Ha xaramapane cMonTupoBaHbl: yctaHoBKa YI'b-50M ¢ anekTponpuBogoM
Jutst OypeHHsl CKBaKUH TIIyOnHOM 10 30 M 10 MopoaaM yAapHbIM, KOJIOHKOBBIM U
ITHEKOBBIM CIIOCO0aMU; MOJBOAHAS NIEHETpallMOHHO-KapoTaxxkHas ctanius [TCITK-
69 nna uccnenoBaHUs (PUBHKO-MEXAHMYECKMX CBOWCTB MSTKMX TPYHTOB U
YCTAHOBJICHHSI JIMTOJIOTMYECKOIO CTPOEHHS MOPCKOTO JHA; CEMCMOAKyCTHYECKas
craniuss "I'pyHT" a1 HenpepbIBHOTO MNPOPUIMPOBAHUS C LEJIbIO MOJYyYEHHUS
CBEJICHUM O JINTOJOTMYECKOM CTPOECHHH MOPCKOIO JHA IO BCEW 30HE MEKIY
OMOpPHBIMU CKBakxuHamu. B Touke wucciegoBanus "l['eosor-1" 3akperuisieTcs
YEeTBIPbMS SIKOPAMH, a Ha TIyOMHaxX Mops 10 7 M — JOIOJIHUTEIbHO ABYMS
3aKOJIBHBIMU CBAsIMM JIJTMHOM 1O 8 M.

Bonpocsl aj151 codecenoBanmsi

1. Karamapassbi.
2. OmgHoKopIycHBIE OypOBBIE Cya.
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MHWHUCTEPCTBO HAVKH Y BHICIIET'O OBPA3OBAHMS POCCUICKOM
®EJEPALINN
(I)ellepa.nbﬂoe rocyiapCrB€HHOC€ aBTOHOMHO€ 06p330BaTeJ'[])H06 yYupexaenue

BBICIET0 00pa3oBaHus
«CEBEPO-KABKA3CKUHU ®EJIEPAJIBHBIU YHUBEPCUTET»

METOANYECKUE YKA3AHUSA
110 OPraHU3alUH U POBeIeHHI0
CaMOCTOSITeIbHOM padoThl

OCHOBBI 0CBOEHHSI MOPCKHX MECTOPOKICHUI

TSl CTyAeHTOB HampasieHus noAarotosku 21.03.01 Hedrerazosoe neno
HaAIPaBJICHHOCTD (MTPOPIIIb) « DKCIUTyaTalus U 00CITy)KMBaHHUE 00BEKTOB JOOBIUU
HeTr»

CraBponons 2026
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Mertoauueckrue peKOMEH 1AM MpeIHa3HaueHbl U1 CTYAeHTOB By3a «CeBepo-KaBka3ckuit
(benepanbHBIN YHUBEPCUTET»
enu MmeTonMuecKMX pEeKOMEH IAIIHN:
1. MeToanueckoe COMPOBOXKICHHUE IPOIIecca BBEJICHUS U pealn3alud TpeOOBaHUN
®denepanbHOTO TOCYAAPCTBEHHOTO 00pPa30BaTEILHOTO CTaHAapTa BBICIIETO 00pa3oBaHus (janee
®I'OC BO), nomomp npu pa3paboTke padbounx y4eOHBIX MpOorpaMM JUCHUIUIMH U

npodeccnoHaIbHBIX MOIYyJIeH 00pa3oBaTebHOM mporpamMmsl (ganee OIT).

2. Cosznanue B 00pa30oBaTeIbHOM YUPEKICHUH YI€OHO-METOINIECKOTO 00eCIeYCHHUS

06p330BaTeJ'IBHOFO mponecca.

MeTtoanueckue pPEeKOMEHAAINN OIPCACIAOT CYHIHOCTb CaMOCTOSITCIbHON pa6OTLI

CTYJACHTOB B BY3C, eé Ha3HAa4YCHUC, IIJIaHUPOBAHUC, (1)0pr1 OpraHnu3aliyi U BUAbI KOHTPOJIA.
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Conep:xkanue
1. HopmaTnBHOe 00ecnieuenne camocrosTeqabHoil padorsl B ®I'OC BO.

2. HazHa4yeHne ¥ BUJbI CAMOCTOSITEJIbHOI PadOThI CTYIEeHTOB.

3. KoHTpoJIb caMOCTOSATEIbLHOM PA00THI CTYJAEHTOB NPenoaaBaTeJassMu.
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1. HopmaTnBHOe o0ecnieuenne camocrosTeabHoii padorsl B PI'OC BO

1.1. ®I'OC pazgen: «TpedoBanus Kk ycnoBusM peanuzamuu OlDy»:

— TpeboBanus Kk 0053aTEIFHOMY MHHUMYMY COJIEpKaHHs 00pa30BaTeIbHON MPOTPaMMBbI
IIOATOTOBKU CIIELIMAIUCTA, K YCIOBUSAM €€ PEalu3alid U CPOKaM €€ OCBOEHUS OIPEIEISIOTCS
HACTOSIIUM (elepaIbHBIM roCy1apCTBEHHBIM 00pa30BaTEeIbHBIM CTAaHAAPTOM;

— OCHOBHas o0Opa3oBaTeibHas IporpaMMma IIOJrOTOBKM CIELMAINCTa COCTOMT U3
JUCIUIUIMH  OOIIEHAYYHOTO M MPO(PECCHOHAIBHOTO IIUKIOB, COCTOSIIUX #3 0a30BOW U
BapUaTUBHOMN YacTel U AUCLUILIMH 10 BEIOODY;

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

Bo Bpemsi camocTosATENbHON MOATOTOBKM OOy4aroliuecs: JOJDKHBI ObIThb 0OecreyeHbl
noctynmoM K cetu MHurepHer. Peanmuzamust o0pa3zoBaTeIbHONM MPOTpamMMbl  TOJATOTOBKU
crelManucTa JobKHA 00eceunBaTbes JOCTYIIOM KaXKA0Tro CTyJEeHTa K OMOInoTeuHbIM (hoHIaM
u 0a3aM JaHHBIX, (OPMHPYEMBIM II0 IOJHOMY NEpPEYHIO JAWUCIHUIUIAH 00pa30BaTebHON
IporpaMMbl M3 pacdyera 00ecreuyeHHOCTH y4eOHMKaMH M yueOHbIMU nocoOusimu He menee 0,5
IK3EMIUIApa HA OJHOTO CTyAeHTa. bubimmoreka By3a IOKHA MMETh JTOCTATOYHOE KOJIHYECTBO
COBPEMEHHBIX YYEOHMKOB M Y4YeOHBIX MOCOOMH MO BCEM IMKJIAM JAUCLUIUIMH U IHOCTOSHHO
BOCTIOJIHATHCS] HAYYHOH JINTEPATYPO M MEPUOANICCKUMHU U3IaHUIMHU HE()TEra30BOro mpouiis

OObeM BpeMeHHU, OTBEICHHBIN Ha BHEAYTUTOPHYIO CAMOCTOSITEIbHYIO pPa0OTy, HAXOIUT
OTpaKEHHUE:

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

pacnpeesIeHueM 10 pas3zAesiaM WA KOHKPETHBIM TEMaM.
2. HazHayeHMe U BU/bI CAMOCTOATEIbHON Pa0OTHI CTYI€HTOB.
CamocrodTenbHas paboTa MPOBOAUTCS C LENbIO:

J CUCTEMATH3allMM U 3aKpEIUICHUs TOJYYEHHBIX TEOPEeTUYECKHX 3HAHUN U
MPAKTUYECKUX YMEHUHN CTYIEHTOB;

o yIIIyOJIeHUsI U PaCIIMPEHUs TEOPETUUECKUX 3HAHUM;

o (GopMHpOBaHUS YMEHUH HCIOJIb30BaTh HOPMATUBHYIO, MIPABOBYIO, CIIPABOYHYIO
JIOKYMEHTALUIO U CIELHMAIbHYIO JTUTEPATYPY;

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

o dbopmupoBaHue CaMOCTOSITEIBHOCTH MBILIUIEHHUS, CocoOHOCTeH K
CaMOpa3BUTHIO, COBEPLIEHCTBOBAHUIO U CAMOOPTaHU3ALINN;

. (dbopMupOBaHUS NMPAKTUYECKUX (001IeydeOHBIX U MPOPECCHOHANBHBIX) YMEHUN U
HaBBIKOB;

° Pa3BUTHIO UCCIIEIOBATEIILCKUX YMEHHIA.

B yue6nOM niporiecce OV BbIIETAIOTCS JABA BUJA CAMOCTOATEILHON PabOTHI:
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N

AyanUTOpHaA No AMCUUNINHE, BHeayauTOpHas no aucumnavHe,
MeXANCUMNANHAPHOMY Kypcy MeXANCUMNANHAPHOMY KypCy
1
BbINONHAETCA Ha Y4EBHbIX 3aHATUAX, BbINO/IHAETCA MO 334aHMI0
nojA HENOCPEACTBEHHbBIM npenoaasarensd, Ho 6e3 ero
PYKOBOACTBOM Npenoaasatens v no HenoCpeACTBEHHOTO YUacTus.

€ro 3agaHuio

BHeaynutopHass camoctosTenbHas pabora - IIaHupyemas —y4deOHas, y4eOHO-
UCCIICIOBATEIbCKAsl, HAay4YHO-HCCIICOBATENbCKasi padoTa CTYICHTOB, BBINOJHSEMAs BO
BHEAYJMTOPHOE BPEMs 10 3aJIaHUIO U MPH METOAMYECKOM PYKOBOJICTBE IMPEIOaaBaTelisi, HO 0e3
€ro HEeTOCPEICTBEHHOTO YUaCTHSI.

3. KoHTpoJIb cCaMOCTOATENIbHOM PadoThI CTYAEHTOB NPEeNoJaBaTe/JIAMH.
KonTtposns camocTosiTenbHON paboThl CTYyI€HTOB IIPEAYCMaTpUBAET:

COOTHECEHHE COJEPKAHUS KOHTPOJIA C LEeJIAMU OOY4EHUS;
00BEKTUBHOCTH KOHTPOJIS;
BJIMJIHOCTb KOHTPOJS (COOTBETCTBHE MPENBSABISEMBIX 3aJaHUM TOMY, 4YTO

IpeJoJiaraeTcs MpOBEPUTH);

RRpowoo~NoOR~wNE

[EY
N

13.

0.
1.

I[H(l)(l)epeHHI/IaHI/IIO KOHTPOJIbHO-U3MCPHUTCIIbHBIX MaTCPHUAJIOB.

@®opMBbI KOHTPOJISI CAMOCTOSITEIbHOI padoThl
ITpocMOTp M MpoBepKa BHIOIHEHUSI CAMOCTOSTEIbHONW PabOThI IPENoaBaTesIeM.
CamMonpoBepka, B3auMOINPOBEPKa BBIITOJIHEHHOTO 33/1aHUS B IPYIIIIE.
OO6cy>xaeHne pe3ybTaToB BhIIOJHEHHON paOOThl HAa 3aHATHH.
TectupoBanue.
[InceMenHBIi onpoc.
VYcTHbIM onpoc.
WNupuBuayansHoe coOece10BaHKE.
Komnoksuym.
Otuer o npoaenaHHoi padoTe.
3ammTa pedepaToB WIH KypCOBOI pabOTHI.
TBOpUYECKUl KOHKYPC.
HHuTtepHeT - koHbepeHITHH.
Konrponsnas pabora.

Kpurepun onieHKH pe3yibTaTOB CaMOCTOSITEIbHON PadoThl

Kputepusimu onieHOK pe3ynbTaToB BHEAYAUTOPHON CaMOCTOSITEIbHOM pabOThl CTy/AEHTa

SABIIAIOTCA:

YpOBEHb OCBOEHUS CTYJEHTOB yueOHOr0 MaTepuara;
YMEHHUS CTYACHTA HWCIOJIb30BaTh TEOPETHYECKUE 3HAHWUSI TPU BHITTOJIHEHUH

IMPAKTUYCCKUX 3aaa4;

(dopmupoBaHre HaOOPa U3 OOLIEKYIBTYPHBIX U MPO(HECCHOHATBHBIX KOMIIETEHIUIHA

OyIyIIero CHeIuaincTa,;
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o YMEHHsI CTY/JCHTAa AaKTHUBHO WCIOJNB30BaTh JJICKTPOHHBIE 00pa3oBaTelbHBIC
pecypcbl, HAXOAUTh TPeOyroIytocs HH(POPMALIMIO, U3y4aTh €€ U MPUMEHATh Ha MPAKTHKE;

° 000CHOBAHHOCTh U YETKOCTH M3J10KEHUS OTBETA;

° odopMIIeHHE MaTepraia B COOTBETCTBUU C TPEOOBAHUSIMU;

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

° YMEHHE YETKO c(hopMyIrpoBaTh IpoOIeMy, IPEATIOKUB €€ PelICHUE, KPUTHICCKI
OIICHUTH PEILICHUE U €0 MOCIE/ICTBUS;

° yMEHHUE MO0Ka3aTh, NPOAHATU3UPOBATh AIBTEPHATHBHBIC BO3MOKHOCTH, BAPUAHTHI
JIEHCTBHI,

° yMeH#e c(hOpMHPOBATH CBOIO MO3UIIUIO, OIICHKY M apTyMEHTUPOBATh €€.

Conep:kaHue BHeayAUTOPHOH CaMOCTOSAITEILHOM
NeSTeJIbHOCTU CTYAeHTOB
MeTtoauueckue yKka3zaHust sl CTY/I€HTOB 1O BBIIOJIHEHHIO CAMOCTOATEIbHONU PadoThI:
1. IToaroroBka K JIEKIUAM
2. [ToaroroBka K MpakTUYECKUM 3aHATUSAM
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