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IIpakTnyeckoe 3anstue 1
I'mapomerteoposiornyeckue GakTopsbl, BJAMSIONIHE HA X0 MOPCKOH H00bIYM

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

1. OnacHble ruapoOMeTEOpPoJIOTHYecKHe (paKkTOPBI

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.
Mopckue BOJIHBI OKa3bIBAIOT caMO€ OOJIBIIOE BIUSHUE U3 BCEX NMEPEUMCICHHBIX
BbIlIe (pakTOpoB. BOTHBI MOTYT BBI3BIBaTh IIMKIMYECKOE MEpeMenieHHe (KauKy)
coopyxenuid minaBydero tumna (I[IBY), ux cHoc B HampaBiieHUM JIBU>KEHUSI BOJH,
nepeMelieHrne OoO0OpyNOBaHUST W HMHCTPYMEHTa M0 Tanybe  YCTaHOBKH,
ornpeneneHHbIe BOHEeHNsA. Kauka oTpuiateiabHO JeiCTBYeT Ha (PU3HOIOTHYECKOe
COCTOSIHUE JOJIEH, KOTOpbIE paboTtarT Ha OypOBOIi.
Mopckue BOJIHBI, yIapssich 00 OCHOBY MOPCKOW CTallMOHApHOW IJIaT(OPMBI,
MOTYT €€ TOBPEIUTh WU JaXEe CO BPEMEHEM IIOJHOCTHIO Pa3pyIINTh.
Mopckoe BOJHEHHE BbI3bIBACTCS IVIABHBIM 00pa3oM JEMCTBHEM BETpa Ha BOJIHYIO
IOBEPXHOCTh, B PE3yJIbTaTe YETro OOpPa30BBIBAIOTCS TAK HA3bIBAEMbIE BETPOBbBIC
BoJIHBI. Kpome TOro, cymiecTByrOT KpaTKOBPEMEHHBIE BOJHEHHUS, KOTOpPbIE
BO3HUKAIOT TpU JIBUKEHUU Kopalieil. BoyiHbl, KOTOpbIE MPH 3TOM BO3HMKAIOT,
Ha3bIBAIOT KopaOenbHbIMU. OHU Tak K€, KaK U BETPOBBIC BOJHBI, OKa3bIBAIOT
BJIMSIHME Ha OYpPOBYIO YCTaHOBKY.
Ha xaxnolt crarmonapHoi miaatdopme, a ocooeHHo Ha [IBY B skBaTopualibHBIX
YCIOBUSIX, JOJDKHBI OBITh pa3pabOTaHHBIE C YYETOM MECTHBIX YCJIOBHUU
MIPOM3BOJICTBEHHBIE MHCTPYKIIUHU 10 TEXHUKE 0€30MacHOCTH M MPOTHBOIOKAPHOU
TEXHUKH O€30MacHOCTH IS KaXXI0H MpoQeccru M KaKIoro Buaa paboT, KOTOphIe
NEPUOANYECKU HE00X0IMMO BBITIOJTHSTH u nepeyTBEPKIATh.
be3onacHocTh paboOThl M MOXapHYIO 0€30MaCHOCTh MOXKHO OOECHEUUTh JIUIIbL C
MOMOIIBI0 psifa KoMmIuiekca Mep.linst 1o0sun HepTH HEOOXOAMMO HCMOJIb30BATh
TOJIbKO TOJHOCTBIO NpUTOAHOE oOopynoBaHue. OcCHaLIEHHE U AJIEKTPUUYECKOE
OCBEILIEHUE JOKHBI OTBEUaTh HOpMaM IpaBuil Oe3onacHocTd. Bee o6opynoBanue
JIOJDKHO OBITh Pa3MEIIeHO Ha MOPCKOW CTallMOHApHOHW Tuiatopme Tak, 4ToObI
ObIJI0O co3maHo ynoOHoe U Oe30macHoe ero OOCTY)XKMBAaHME ¢ PEMOHT.
ObopynoBaHue, KOTOPOE MOXKET OKa3aThCs IMOJ HANPSXKEHUEM 3JIEKTPUUYECKOTO
TOKa, JOJDKHO OBITh HaJexHO 3amuineHo.llocie OkKoOH4YaHHWS MOHTHUPOBAHUS
MOPCKOM CTaIllMOHAPHOM TIaTPOPMBI Bce 000pYA0BAHKE AOKHO OBITH TPOBEPEHO
¥ UCnpoOOBaHO 0e3 Harpy3ku. Bce y3ibl MOPCKO CTannoHapHOUW TuiaThopMbl U
JIpyroro o0OpyI0BaHUs, KOTOpble OyAyT paboTarh MO JaBJICHUEM, HEOOXOIUMO
OTIPECOBAThH JaBICHUEM, KOTOPOE MPEBHIIIACT B 1,5 pa3 MakCUMaIbHOE 0KHUIaeMOE
naBieHne B mporecce n00braM.  CKBaXHHBI JIOJDKHBI  OBITH  OCHAIIEHBI
NPUCTIOCOONCHUSIMHA, YCTPOHUCTBAMHU W MPUOOpPAMH, KOTOPHIE MOBBIIIAIOT
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0€30IMacHOCTh M TEXHUYECKUM YPOBCHb HX JBKCIUIyaTallMU, a TAKXKE CPCIACTBaAMU
MOXKapOTylICHUSA  COTJIACHO ,Z[CﬁCTBYIOHH’IM HOpMAaTuBaM COOTBCTCTBYHOIIUX
BCOIOMCTB U OPTraHOB IIOKapPpHOI'0 HAA30pa.

2.Mopckue BOJHBI, OKA3bIBAKIINE BJIUSIHHE HA IKCILUIYATAIMI0O MOPCKHX
COOPYKEHUH

Korna mnepeOpacbiBaHue BOJIH MPOXOJUT Ha HEKOTOPOM pPACCTOSHUM OT
Oepera HaJ IOJOCOM MENM WM IOABOJHBIX PHUQPOB, 0OPAa30BBIBAETCS IITOPM.
JIBurasicb HaJl IOJIOCOM MEJIEU, BOJIHA YCIIEBAET CTATh KPYTOM U aCUMMETPUUYECKON
BIAIN OT Oepera. Bepxyiika rpeOHsI BOJIHBI Ieperudaercs BIepes M HAauMHAET
pacceInaTbCsl ¢ XapakTEpHbIM IIYMOM. B Takux ciydasx roBOpSAT, YTO BOJIHA
ycunuBaercs. C BO3MYIIEHHBIM TpeOHEM BOJHA MOXKET «0eXaThy» HECKOJIbKO
JECATKOB METPOB, ITOKA IITOPM HE HMCUYE3HET. Y BEIWYEHUE BBICOTHI U KPYTHU3HBI
BOJIH HAa MeJIIX BBI3bIBA€T pacKayMBaHUE IIaBydyeil OypoBoil ycraHoBku. Ha
CTal[MOHAPHBIX TIIATPOPMax HYXKHO MPEAYyCMATPUBATH 3AILUTHBIE 3JIEMEHTHI
CBACUHBIX OINOP OT UX NOCTENEHHOrO pa3pylICHHs] BOJHAMHU. BBICOKHE MOpCKHUE
BOJIHBI MOTYT BJMATH Ha 100bIMYy HE(TH W raza orpuuareinbHo. MHorma naxe
IPUXOAUTCS OCTaHABIMBATh J100bIYY, MTOKa He mporaeT mropM. Ho 3To ObiBaeT B
peakux ciydasx. B ocHOBHOM A00bIya BEAETCSl KPYIJIOCYTOYHO C COONIOACHUEM
BCEX MEp IIPENOCTOPOKHOCTH. IIITOpMOBBIE BOJIHBI, KOTOPBIE 3apOKIAIOTCA Ha
00JIbII0N TITyOMHE HEAJIeKO OT OEeperoB, UMEIOT JIOCTATOYHO KPYTOM Mpoduis.
OTO0 yBeNMYEHHE UX KPYTU3HBI Ha MEJIM BBIPAXKEHO HE TaK SBHO, KaK Ha OOJbIION
rnyOune. IIpuHATO cunTaTh, YTO YCIOBHSI pabOThl OJMHAKOBO TPYAHBIE KaK Ha
00JBIION ITyOMHE, TaK U Ha MEJIH.

3.2/1eMeHTbI BETPOBbIX BOJIH

DNeMEeHThl BETPOBBIX BOJH — WX BBICOTA, JJIMHA U TMEPUOJ — 3aBUCAT OT
CWJIbl BETpPa, JJIMHBI €r0 IMyTH HaJ MOpPEM, TITyOMHBI MOpS U BPEMEHH JEHCTBHUS
BETpa OJIHOTO HaIpaBJICHUS Ha BOJHYIO MOBEPXHOCTh. Cialblili BeTep, KOTOPBII
yeT IIUTENbHOE BPEMsl, TAK U CUJIBHBIM BETEpP MOTYT BBI3BATh OOJIBIIKAE BOJIHBI.
[TockonbKy Jaxe MOCTOSHHBIN BETep AYyeT MOPBIBUCTO, TO pa3Mep CO3/1aBaeMbIX
UM BOJIH pa3Hblii. OJHOBpEMEHHO B Mope 00pa3oBBIBAIOTCS OONbIINE U MaJble
BosiHbI. Eciiu Betep ciabeer WM mpekpaiiaercs, TO BOJHbBI HCYE3aI0T HE cpasy, a
nocreneHHo. CHayana racsiTcsi MEHbIIUE, NMOTOM OOJbIINe, a caMmble OOJbIINe
MOTYT 3aTyXaThb MEIJIEHHO U CYIIECTBOBATH €IIE€ JOJIIO MOC]E 3aTUXaHUsS BETPA.
BonHbl MpoXoaAT OYeHb OONbIIME pAcCTOSHUS M MOTYT HaOJIoAaTbes B
OTJAJICHHBIX OT MECTa MX 3apoXkIeHHus pailoHax. Mopckue BOJHBI Ha OOJBLIMX
riyOMHaX UMEIOT OTHOCUTEIBHO HE3HAYUTEIBHYIO BHICOTY, HO OOJBIIYIO JUIMHY U
dbopmy, Omu3Kyr0 K cuHycouaaibHOM. OAHAKO MO MeEpe BBIXOJAa HAa MEJb,
NPUOJIM3UTENIBHO U3 TIIyOUH, PABHBIX MOJIOBUHE JITTMHBI BOJIHBI, CKOPOCTh U JIJTUHA



BOJTH YMEHBINIAETCS, a UX KPYTHU3HA W BBICOTA HAYMHAIOT yBenuduBaThcsa. Korma
BBICOTA BOJIH CTAHOBUTCS PaBHOM ¥4 riyOuHBI, OHM paspyuiatorcs. VX rpeOHu
nepedpachIBalOTCs, ¢ IIYMOM pa30uBasch, 00pa3oBbIBatOT Oenyio neny. Ha 6epere
9TO sIBJICHWE Ha3bIBaeTcsi mpuboem. Ha momorom Oepere mpuOoii mpeacTaBiisieT
co00i psim BOJH, (PPOHT KOTOPHIX IOUTH MMAPAJUICIBHBIN K Oepery, KOTOPHIi
HaOeraer Ha Oeper W pa3duBaeTcs. DTa Pa3HOBUIHOCTh MPUOOS HA3BIBACTCS
HakatoMm. Ecim Geper KpyToii, TO BOJHBI MpU yaape o Oeper pa30ouBaroTCs cpasy.
Y nap npuoOpeTaeT 04eHb OOMBIIYIO CUITY M COMPOBOXKAAECTCA BCIUIECKOM BOJIH Ha
3HAYNUTETHHYIO BHICOTY.

[TomuMo oOpa3oBaHus BOJH, KOTOpbIe OYIyT OTPHIATEIHHO BJIMATHL Ha
n00bIYy, CHJIBHBI BETEp TaKKe OTPUIATEIBRHO BIUSET W Ha MEPCOHAT
1aT(OpMBI, MPUBOIS K BBICOKOMY TPaBMaTH3MY.

4. BbicoTa BOJHBI

OnacHOCTh, KOTOPYHO OKa3bIBatoT BOIHBI HA [IBY, 3aBHCUT B OCHOBHOM OT UX
BBICOTHL. BbICOTa BOJHBI — paccTOSHUE MO BEPTUKAIN OT BBICOKOW 0 Hauboiiee
HU3KON TOYKH BOJIHOBOTO Ipo¢uis. J[JimHa BOJHBI — TOPU30HTAIBHOE PACCTOSIHUE
MEXy ABYMsI IOCIEAOBATEIbHO pa3MELICHHbIMU HanboJiee HU3KUMHU TOYKAMU B
HAIpaBJICHUU PACIPOCTPAHEHUS BOJHBI WM MEXKIY JBYMS TIpeOHSIMHU JABYX
IIOCJIENOBATENbHBIX BOJMH. CKOPOCTh BOJHBI YHCIEHHO pPAaBHA PAaCCTOSHMIO,
KOTOpoe mpoberaer rpeOEHb 3a €IWHUILy BpPEMEHM B  HaIpPaBICHUU
pacnpocTpaHeHus: BOJHBL. llepuoa BOJNHBI paBHAETCS NPOMEKYTKY BpPEMEHU
MEXIY TMPOXOXKACHUEM Yepe3 OJHY U Ty K€ TOYKY IPOCTPAHCTBA JIBYX
conpenenbHbIX rpedHeil BosiH. KpyTh3Ha BOJIHBI — HAKJIOH BOJIHOBOTO MPOQUiIs B
JAHHOM TOYKEe K TOpU3OHTY. M3MEHEHHe 3JIEeMEHTOB BOJIH OTOOpa)kaeTcss Ha
xapakrepe kauku [IBY. Hampumep, Ha JUIMHHBIX, MOJOTUX BOJHAX COOPYKEHUS
IUIaBYy4YEro TUNA OIIYIIAOT IJABHBIE HEYACThIE KaUKH, 4 HA KOPOTKUX M KPYTBIX
BOJIHAX KOJieOaHHsl YCTAaHOBKU MPUOOPETAIOT XapaKTep YacThIX PE3KUX TOIYKOB.
Bo BTOpOM ciydae ycnoBust paboThl 3HAUUTENBHO 00Jiee TSAXKEIbIe, YeEM B IIEPBOM.
Bo Bpems TONUKOB mepcoHalmy HEOOXOOUMO JepKaThCs 3a MOPYYHU NIpU
nBwxkennu o [1BY.

5. Mopckue TeyeHus

Ilepen pa3pabOTKONW MOPCKOTO MECTOPOXKICHHS HYKHO YYUTHIBATH
HaMnpaBJICHUE, CKOPOCTh U TEMIIEPATYPY MOPCKUX TEUEHHU. ITO CBSI3aHO C TEM,
yTO0 MOpckue TedyeHuss wu3HammBaroT I[IBY u  ocHOBaHuMe cranmMoHapHOU
maTGopMbl B HANpaBJICHUW TEYCHUS, KOTOPOE BBHI3BIBACT IOBBIIICHHbBIC
TpeOOBaHUSI K SIKOPHOU CHUCTEME, yJIep>KUBAIOIIECH COOPY)KEHHE TUIaBy4ero THIla
HaJ CKBOXUHOW. TedeHUs 3aTpyIHSIOT NEPEMEIICHUE YCTAaHOBKM C TOYKH Ha
TOYKY W TNEPEABWKEHHUE Ha IUIaBCpeACTBaX. Kpome TOro, OHM COJIEUCTBYIOT
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U3ru0y KOJIOHHBI TPYyO, KOTOpBIE TMEepeKphiBaloT cToi0 Bombl. C yBemndeHHUEM
JWaMeTpa W JUIMHBI KOJIOHHBI BIMSIHUE HAa Hee TeueHui Bo3pacraer. llo
MPOUCXOXKJICHUIO TEYEHHS] MOTYT OBITh BETPOBBIMH, MPUIUBHO-OTIMBHBIMU,
CTOKOBBIMH, IJIOTHOCTHBIMH, CrOHHO-HArOHHBIMU, OaporpagueHTHBIMH,
KOMIIEHCAIHOHHBIMH.

BerpoBeie Teuenus. Berep, NpOHOCAIIMKCSA HaJl BOJHOM ITOBEPXHOCTHIO,
yepe3 TPEHHE M TOJNYKH BOAbl MPUBOJWT B IMOCTYNATEIbHOE IBH)KCHHUE €€
MOBEPXHOCTHBIM IJIACT, KOTOPBIA TSAHET 3a COOOM IUIACTBI, JIEXKAIIHE HUXKE,
KOKIBIA W3 KOTOPBIX JABMKETCS MEIJICHHEE OT INUIAcTa, Jiekamero Beime. Ha
HEKOTOPOU TITyOHHE BETPOBOE TEUCHHUE MOJHOCTHIO MOTAIIAETCS TPEHUEM.

6. IlpuauBbl

Ecnu neiictBre BONHEHUS HEMOCTOSHHOE, PAHO WM MO3JHO OHO 3aTHXAET,
TO IPWINBBI U OTJIMBBI HOCAT HENPEPBIBHBIN XapAaKTEP U UX BIIHASHUE OLIYLIACTCA
Ha Xoay paboT moctosHHO. Ilputoku BbI3bIBalOT mnepemMenieHue IIBY B
BEPTUKAJIIBHOM TJIOCKOCTH, YTO SIBJISIETCS BECOMBIM IPEMSATCTBHEM NpPH JI0OBIYE.
[IpunMBHO-OTIMBHBIE SIBICHHUS MOTYT MPATaTh B ce€0€ OMACHOCTh IS IJIABYYHX
YCTAaHOBOK. /€0 B TOM, YTO YCTaHOBKA MOKET NIEPEKUHYTHCS HA KPYTOM JTHE WIIH
NOBPEIUTHh KOpPIyC Ha BajdyHaX. Kpome TOro, NpUTOKH CO3JAI0T TPYAHOCTH JUIS
COCIMHEHUS COOpYKEHUS IIJIABYYETO THUIIA c Oeperom.
[IpunBHO-OTIIMBHBIE SABJICHUS BBI3BAHBI TATOTEHUAM, KOTOPOE BBI3BIBAET IOABEM
YPOBHS BOJBl B OKE€aHEe, WIM TaK Ha3bIBAEMYI0 IIPUIMBHYIO BOJIHY. BO Bpems
IIPUTOKA YPOBEHb MOPsS IIOCTOSHHO YBEJIIMYMBACTCA, a IIOCIE JAOCTHKECHUSA
HaMBBICILIEW TOYKM HAYMHACT ajaTh. HauBbIclIas TOUKa ypOBHSA 3a BPEMS OJHOTO
nepuojia KoneOaHWil Ha3bIBAE€TCS IMOJHOW BOAOW, a HauOoyiee HU3Kasg — Majou
BOJIOM.

Pa3Hble ycnoBusi pacnpoCTpaHEHUsi MPUIMBHBIX BOJH, OOYCJIOBIIEHHBIE
CMEHHBIMHM TJyOMHamMu U penbedoM [Ha, a Takxke KoHpurypamuein Oeperonoit
JMHWAH, TO-Pa3HOMY BJMSIOT HAa BpPEMS HACTYIUICHHS ITOJHOTO IMPUTOKA M €ro
BBICOTY. B CBSI3M C NpEmATCTBUAMHU B PACIPOCTPAHEHWUU BOJH IOJHBIM MPUTOK
omnasJpIBacT K MOMEHTY KyiapMuHauuu Jlynsl B manHom nyHkre. [Ipm mepexone
IPUIMBHOM BOJIHBI HA MaJible TJTyOUMHBI U PaCIpOCTpaHEHUs B INTyOUHY aKBaTOpPUH,
KOTOpPBIE CYKMBAIOTCS, — BBICOTA €€ YBEIWYUBACTCS 10 HECKOJIBKUX METpPOB. B
3aMKHYTBIX MOPSIX, KOTOpble TJyOOKO HaxoJsATCsS B MaTepuKe, TaKHX, Kak
bantuiickoe, YepHoe M mpouue, NMPUTOKU MPAKTUYECKH HE 3aMeTHbIE. Bbicora
IPUTOKOB B OTKPBITOM MOpEe M OKeaHe HeOousbmias u coctasisger a0 1 r. Ilo
BPEMEHH IIPWIMBHOTO IIEPHUOA BBIACISAIOT CIEAYIOIINE BUAbI IIPUTOKOB:

- MOJyCyTOYHBIE, TO €CThb Ha MPOTSHKEHUU MecIyHOro BpemeHu (24 4. 50 MuH.)
HAOJIOAAI0TCS Yepe3 MPOMEXYTKH BPEMEHU JIBa MPUTOKA U J1Ba OTJINBA;

- CYTOYHBIE — HA MPOTSKEHUU MECAYHOTO BPEMEHHU HAOII0AeTCsl OJUH MPUTOK U
OJIVH OTJIUB;

- CMEIIaHHBI Ha MPOTSHKEHUH HECKOJBKUX CYTOK IPUTOK NPOTEKAET Kak
[IOJyCYTOYHBIM, TaK MW CYTOYHBIM, IIOTOM CHOBAa MOJYCYTOYHBIA U T.I.
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OTHU IPUTOKHU B CBOIO OUEPE/b PA3/ICNIAIOT Ha HENPABUIIbHBIE TOTYCYTOYHBIE U
HEIMPAaBUWIbHBIE CYTOYHBIE B 3aBHCUMOCTH OT TOTO, K KaKOMYy THIy NPUTOKA —
CYTOYHOT'O 1581071 MOJIyCYTOYHOTO OHU IPUOINKAIOTCS.
C yBenuueHueM HakJIOHa JIyHBI TPUTOKH NMPUOOPETAIOT XapaKTEp CYTOYHBIX C
OIHOW TIOJIJHOM M OJHOM MAJIOM BOJOM HA MPOTSHKEHUHM MECSYHOIO BPEMEHH.

KpoMme OCHOBHBIX THUIIOB MPHUTOKOB, CYHIECTBYET HECKOJIBKO APYTHX,
KOTOpBIE CPAaBHUTEIBHO PEOKO BCTpeyaroTcs B mpupone. CBeneHus O BPEMEHHU
HACTYIUICHUS Y BBICOTHI MOJIHBIX U MaJIbIX BOJ B MPHWJIMBHBIX MYHKTAX JEPHKATCS B
TabNMWmax  TPUTOKOB.  OTUMH  TaboumaMd  HEOOXOAMMO  TOCTOSTHHO
PYKOBOJICTBOBAThCS TIpH OypeHHWH OypOBBIX CKBOXHH Ha aKBaTOPUAX U TPHU
JNO0OBIYM C TUIABYYETrO COOPYKEHHUS. 3Has BpeMs HACTYIUICHUS IPUTOKOB H
OTJIUBOB, a TAK)K€ BBICOTY KOJICOAaHHU YpOBHS, MOKHO NPEAOTBPATUTH aBapHH,
KOTOpBIE 3aBUCIAT OT IUIaBy4Yeil OypoBON YCTAaHOBKHM, KOTOpasi KpEMUTCS K
MOPCKOMY JHY, OOJIbIIUM TIIyOMHAM M T.II., PABWJIbHO BHIOpATh JJIMHY SIKOPHBIX
KaHATOB, paccuuTarTh JUIMHY OOCAJIHOW KOJOHHBI. B HEKOTOpBIX clydasx
AJIEMEHTHI IPUTOKOB, IPUBEACHHBIC B TAaOIUIIAX, HE COBNAAAIOT ¢ (DAKTUUECKUMHU.
Yame Bcero 3To0 OOBACHSETCS BIUSHUEM THAPOMETEOPOJIOTMYECKUX YCIOBHA,
KOTOpbIE TPH MPEABIAYINIMX pacdyeTax HE MOTryT ObITh yuTeHHbIMH. Camble
OOJBIINE PACXOXKICHUS BO3MOXKHBIE TaM, TJle¢ HAOMIOAAIOTCS PE3KHEe M3MEHEHMUS
aTMOC(EpHON JaBKH.

[IpunuBbl M OTIMBHI SIBJISIOTCS B 1I€JIOM HEraTUBHBIM (DaKTOPOM MpH
no0brye ¢ I1IBY, HO MMEIOT M pAll MOJOKUTENbHBIX CTOpOH. Hampumep, oTiaus
UCIIOJB3YIOT JJ1s1 0030pa M peMOHTa MOJABOJAHOM YacTH OYpOBBIX YCTaHOBOK. JlJis
ATOTO YCTAaHOBKY BO BpeMsl MPUTOKA OYKCHUPYIOT Ha YYacTOK C paBHBIM U
MOJTHOCTBIO OTKPBITBIM MPH OTJIMBE JHOM. BO3MOXHBIE M JpyrMe BapUaHTHI
MCMOJIb30BaHUs IPUTOKOB.

7. KopabejbHbIe BOJHBI

CreneHb BOJHEHUSI MOPS BBIpaXarOT B Oajuiax corjacHo mkaine. bypoBbie
paboThl MO TIUIaBy4YMM YyCTaHOBKaM BeayT npu BojHeHuu [I-III Oamna B
3aBHCHUMOCTH OT OOIIEHl T'HAPOMETEOPOIOTHUECKOl O00CTaHOBKH, XapakTepa
BOJTHEHUS, KOHCTPYKIIMM OypOBOM yCTaHOBKM W oOpasza Oypenus. HecmoTps Ha
KPAaTKOBPEMEHHBIN XapakTep KOpaOeIbHBIX BOJH, OHH MOTYT OKa3bIBaTh
HEraTHUBHOE BIIMSHHUE Ha XOJ paboT mo A00bide HedTH, a B HEKOTOPHIX CIydasx
Jake MPEACTaBIAI0T ONACHOCTh JJi1 pabOTaloOUIMX Ha IUIaBYYEM COOPYKEHHH.
Jleno B TOM, 4YTO MpH BETPOBOM BOJHEHHWU 4WiIEHbl palboueld Opuraisl
IPUCTIOCAOIMBAIOTCA K PUTMY KOJICOaHUM IJIaBY4YEro COOPYKEHUSI U MOCTOSTHHO
TOTOBBI K HOBBIM KojeOaHusM. [Ipu OoTCyTCTBHS BOJHEHHWH JIOAM HE TOTOBBHI K
Kayke, TOSTOMY TIpU BHE3AIHOM pPAaCKauYMBaHWU YCTAHOBKHM KOpPaOETbHBIMHU
BOJIHAMH BO3MOXKHBI HECUYACTHBIE CITydau. 37€Ch UMEIOT MECTO TSKENbIE TPABMbI
OT yJaapa O MeTaJuIn4ecKoe 00OpyJOBaHME, KOTOPHIE PE3KO BO3PACTAIOT MPH
JCHCTBUM Ha YCTAaHOBKY BOJHBI. KopaOenpHble BOJHBI MOTYT MPHUBOIUTH K
MIOJIOMKaM HAaCOCHO-KOMITPECCOPHBIX TPyO dYepe3 pe3kHid KpeH YCTaHOBKM Ha
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BOJIHE.

VYyer kopaOenbHbIX BOJIH OCOOCHHO Ba)XK€H MpU paboTe B aKBaTOPHUSIX
MOPTOB, IJI€ MOCTOSTHHO CHYIOT OBICTPOXOJIHBIE KaTepa, U Ha CYJIOXOJHBIX Tpacax.
UTtoObl MpenoTBpaTUTh HECUACTHBIE Cly4al C JIIOABMH M MOJOMKaM
o0opyZ0BaHusl OT KOpaOelbHOW BOJIHBI, Ha IUJIaBY4Yell yCTaHOBKE HEOOXOIUMO B
CBETJIYIO IOpPY BpEMEHa BBIBEIIMBATH CIEIUAJIbHBIM CUTHAN, a Mpu padoTe B
TEMHYIO 4acTb BpeMEHa 3aKHWraTh CUTHAJIbHBIE OTHU, KOTOPbIE TOBOPAT CyJaM,
KOTOpbIE MPOXOAST MUMO O TOM, UYTO HAaJI0 CHHM3UTHb CKOpocTh. [Ipu pabore Ha
O0COOEHHO OKHMBJICHHBIX aKBATOPHSIX HY)KHO YCTAaHOBHTH IOCTOSIHHBIA HAI30p 3a
CyllaMH, KOTOpBIE€ MPOXOJST, U CBOEBPEMEHHO MPEAYNpPEkaaTh O HUX YJIECHOB
Opuraspl.

Ha Oypenue B mpuOpexHOUM 30HE BIUSET TaKXK€ U3MEHEHHE YPOBHS MODS,
KOTOPOE€ BBI3BIBACTCS MPUTOKAMU, CTOHAMHM W HaroHamu BoJibl. CyIlleCTBYET elie
psan  koyieOaHUM, KOTOpPhIE HECHUJIBHO BIHMAIOT Ha J00bIMYy. OTH KoJieOaHUs
BO3HMKAIOT BCJEACTBHE MPHUTOKA TOJOBBIX BOJl, W3MEHEHUS aTMOC(hEepHOTO
JIaBIICHHS, BBIIAPhIBAHUE, BBINAJICHUE OCA/IKOB, U3MEHEHHUSI TUIOTHOCTH BOJIBI U T.JI.
Konebanue ypoBHSI MOpsi, KOTOPBI€ BBI3BIBAIOTCS Pa3HbBIMU (DaKTOpaMu, MOTYT
CYMMHUPOBATHCS WM, HAOOOPOT, UCKIIIOUATh JIPYT JIpyra.

8. Cronnl 1 HaroHbI BOJALI

HeraTuBHOE WX BIUSHUE MPOSBISETCA B MEPBYIO OYEPENb B BEPTUKAIbHBIX
NepeMENICHHUAX TUIaBy4Yell OypOBOM YCTaHOBKU. XOTS 3TO BIIMSHHE BBIPAKEHO
MEHBIIEH MEpOil, YeM BJIIMSHUE NMPUTOKOB, BCE K€ CTOHbI U HATOHBI BOJBI MOTYT
BHECTH HEKOTOpBIE OCJIOKHEHHS B paboOTy, OCOOCHHO mpu OypeHUH Ha MEJU.
Kpome Toro, yder 3Tux koseOaHui BaXKHO M MOTOMY, YTO OHM YMEHBIIAIOT WUIIU
YBEIMYMBAIOT MNPWIMBHO-OTIIMBHbIE KosieOaHus. CroHHO-HaroHHble KoJeOaHUS
YPOBHSI Mops IPEIONPENEIIIOTCS BIIUSTHUEM Ha
IIOBEPXHOCTh MOpsI CTOMKOIO BETpa OIPEIECICHHOIO HaIpaBiIeHUs, KOTOPOE
00pa30BBIBAET BPEMEHHBIM OTTOK BOABl M NPUTOK €€ B JPYTUX MecTax. OTH
KoJIe0aHUsI YPOBHSI HE MMEIOT TOM PEryJIIpHOCTH M MEPUOJUYHOCTH, KOTOPYIO
UMEIOT MPUIMBHO-OTIMBHBIE KojeOaHus. OIHAKO B psAle MPUOPEKHBIX palloOHOB
Ha0JII0JaeTCsl JOMUHUPOBAHUS HArOHOB B OJIHO BpeMsl rojla, a CTOHOB B JIpyroe.
Bertpa, koTopbsie ayl0T U3 MOpS B CTOPOHY Oepera, oOpa30BbIBAIOT B MPUOPEKHBIX
palloHaX HaroH, a BEeTpPa, KOTOpblE HAYMHAIOTCA C Oepera, oOpa3oBBIBAIOT CIOH.
BbicoTa HaroHa WM CroHa BOJABI 3aBHCHUT OT CKOPOCTH, HAIpaBJIECHUs, PA3TOHKU
BETpa, a TaKKe OT KOHPUrypanuu OeperoBod JUHUHM U pelibeda MOPCKOro JHA.
Yem Oosbllle CKOPOCTh M pa3roHKa BETpa, TeM OoJiblllasg BHICOTA CIOHA M HAroHa.
YMeHbllleHHe TayOWHbl W IIMPUHBI BOJAOEMA YBEJIMYMBAET BBICOTY CrOHA WIIU
Harona. Camas OoJjbInas BbICOTA CrOHA WJIM HAaroHa HaOJl0aeTcs Ha MENsX U B
BEpUIMHAX KPYNHBIX Y3KHX 3aduBOB. OCHOBHBIMHM 33Ja4aMHl OpraHHU3alUuu
MOPCKOM J0OBIYM SIBISIETCS BBITIOJHEHUE IUIAHOBBIX 337ad B YCTAHOBJICHHbBIE
CPOKH, TOBBIIIEHHWE MPOU3BOJAUTEIBLHOCTU TpyJa M obecreyeHne 0e30MacHOCTH
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paboT. YcnemHoe BBINOJIHEHUE IJIAHOBBIX 3aJad 3aBHCUT B NEPBYIO OYEpPEb OT
MPaBUJIBLHOM, YETKOW OpraHu3anuu padoThl, OCHAUIEHUE IOJIEBBIX IOJPA3JIEIOB
HEOOXOMMBIX ITUIABCPENICTBAMH, OOOpPYJAOBAHHEM M WHCTPYMEHTOM, a TaKXKe OT
MpaBUJIBLHOTO MMOAOOpa KaJIpoB, MOAJEpKAHHE TPYIOBOM U MPOU3BOICTBEHHOU
JVCHIUTINHBI.

Bonpocs! ajs codecenoBanus

1. Kakue omnacHble THIpOMETeoposioThudecKkue (akTopbl Tpu paszpaboTke
MOPCKOT'O MECTOPOKIECHUS BaM U3BECTHBI?

Uewm ormacHbl MOPCKHE BOJIHBI JIJIsl CTalMOHapHbIX 1iatdopm u [IBY?

3. Kak BmusroT MOpckue TeueHus Ha 1o0bay HeTH U ra3a B Mope?

no



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

= T~ —

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

- OIIpE/IeJICHNE C HA3HAYEHUEM COOPYKEHHS;
-YCIIOBUSI OKPY>KarOIIeN Cpeibl U UX OIICHKA;
-XapaKTEPUCTUKA MECTA YCTAHOBKHU COOPYKEHUS,

- TpenpIayIee MPOCKTUPOBAHME W BBHIOOp 0OOpa3a YCTAaHOBKH COOPYXKEHHUS Ha
MeCTe KCIUTyaTaluu;

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

- YCTAHOBJICHHC Pa3MCPOB HpHHfITOﬁ KOHCTPYKIHU U €C IICTaJIef/'I;

- KOHCYHAas1 OIICHKa CITOCOOHOCTH 3aIlIPOCKTUPOBAHHOT'O COOPYIKCHHA
BBIACPKHUBATL HAI'PY3KYy, KOTOpasA BO3HHUKACT B IIPOOCCCC TPAHCIIOPTHPOBKH H
YCTaHOBKH Ha MECTC 3KCILJTyaTalluH.

[Ipu cTpouTEenbCTBE MOPCKUX CTAIIMOHAPHBIX MIATPOPM B KaUECTBE CTOSKOB
YCIEIIHO  TPHUMEHAIOT  CTaJIeKENEe300€TOHHbIE  KOHCTPYKIUH,  KOTOPBIC
MPEJICTaBISIIOT CO00M KOMITJIEKCHBIE AJIEMEHTHI, COCTOSIIINE U3 O€TOHA, TPOKATHBIX
CTIbHBIX Tpoduiel U crepkHeBOM apmarypbl. Cranexene300eTOHHbIE
KOHCTPYKUMHU ObIBalOT pa3Hble. Oco0o0il pa3HOBUAHOCTBHIO CTalleXkKesle300eToHa
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, OJjlarojapsi 4yeMy 3HAUMTEIbHO BO3PACTAET HeCyIas
CHIOCOOHOCTh KOHCTPYKILMH, a BHYTPEHHSAS MyCTOTa TpyObl 3allUIl€Ha OT
KOppO3UH.

2 Mopckue cTanimoHapHbIe MJIAT(HOPMBbI

Mopckue cranmoHapHbIe MIaTPOPMBl — YHHUKAJIBHBIE THUIPOTEXHUYECKUE
COOpYKCHHUSI, TIPeJHa3HAYCHHBIC IJI1 YCTAaHOBKU OypOBOTO, HE(PTEIPOMBICIOBOTO
¥ BCIIOMOTaTeJbHOIO0 O0OpyAOBaHUs, obOecrneunBarouiero OypeHre OypOBBIX
CKBaXWH, JOOBIYY HE(TH W Tra3a, WX MOJATOTOBKY, a Takke 00OpyIOBaHHE H
CUCTEMY MJIsi MPOBEIEHUS APYTruX padoT, CBS3aHHBIX C pa3pabOTKOW MOPCKHX
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HE(TIHBIX U Ta30BbIX MECTOPOXKACHUI (000pyI0BaHUE AJIS 3aKaYKH BOABI B IUIACT,
KalUTAIbHOTO PEMOHTA OYpPOBBIX CKBaXKWH, CPEICTBA aBTOMATH3ALMM MOPCKOTO
poOMbICTa, O0OpY/IOBaHHWE W CPENICTBA ABTOMATH3AIMHU ISl TPAHCIOPTHUPOBKH
HeTH, cpelicTBa CBS3U ¢ OeperoBbIiMU 0ObekTaMu) puc. 1.1 u ap.

Ectp 2 dakropa pa3paboTKu MOPCKUX MECTOPOKACHUM, KOTOPbIE ONPEIEISIOT
HampaBjeHue paboT B 00OJACTH  MNPOEKTUPOBAHUS U CTPOUTENIHCTBA
THIPOTEXHUYECKUX 00BEKTOB B Mope. [lepBriit (hakTOp — 3TO OOJIbIIIAs CTOUMOCTD
pabot. BTopoil (pakTop 3TO OrpaHHYEHHUs, KOTOPbIE HAKIAJABIBAIOTCS YCIOBUSMU
OKPYKaIOUIEN CPEIbL.

OTu (PakTOpBl UrPArOT TJIABHYIO POJIb MPHU BHIOOPE PELICHHM, KOTJa BEAeTCs
npoekTupoBanue u KoHcTpyupoBanue MCII, BriOOope oOopymoBaHus, 00pa3oB
CTPOHUTENBCTBA U OpraHu3aluu paboT B akBatopuu Mops. Takum obpazom, MCII
ABJIAIOTCS ~ WHJIWBHIYQJIbHBIMH  KOHCTPYKLMSAMH, NPEIHA3HAYEHHBIMH IS
KOHKpETHOTo paiioHa paboT. Bce tumbl u koHcTpykumu MCII paznuyaror 1o
CJIIEYIOIIUM TPHU3HAKAaM: KPEIUIEHUE K MOPCKOMY JIHY, TUIIOM KOHCTPYKLIHH, IO
MaTepuaigaM U ApyruMu npuszHakamu. Ilo crocoOy KpemjieHus UX K MOPCKOMY
nay MCII ObiBaloT: cBaeuHble, TI'PABUTALMOHHBIC, I'PABUTALMOHHO-CBACUHBIE,
MasTHUKOBBIE M HATSKHBIC, a TAKXKE IUIABAIOIIETO THUIIA; N0 THUIY KOHCTPYKLUU:
CKBO3HBIE, CIUIOIIHbIE W KOMOMHHMpPOBaHHBIC; pa3iuyus B MaTepHasiax:
METaJUINYECKUE, KeJIe300€TOHHBIE " KOMOMHHMPOBaHHBIE.

CKBO3HbBIE KOHCTPYKIIMU M3TOTOBIISIOTCS PEIIETYATbIMUA. DJIEMEHTHI PEIIETOK
3aHMMAOT OTHOCUTENBHO HEOOJIBIIYIO IUIOLIAAb, CPABHUTEIBHYIO C IUIOIIA/IbIO
rpaHell MPOCTPaHCTBEHHOU (PepMBI.

3 CiioHbIe KOHCTPYKIUM (0eTOHHBIE)

CmtoniHbie KOHCTPYKUMH (O€TOHHBIE) SIBISIOTCS HEMPOHUIIAEMBIMU TIO BCEH
MJIOLIAM BHEITHETO KOHTYpPa COOPYKEHHS.

OCHOBHBIMU ~ TIpU3HAKAMHM  KJacCU(UKALMK  SIBISIOTCA:  pa3MEIlEeHUE
o0opynoBaHusi (MOABOJHOE, HAJIBOJHOE, KOMOMHHPOBAHHOE), O00pa3 MOHTaXka,
xapaktep jAedopMaluu OMOpP, TUI KOHCTPYKIIMHU, COMNPOTHUBIICHUE BHEIIHUM
JEUCTBUSIM, CTaTHYECKas U JUHAMHYECKasl >KECTKOCTb, XapakTep KperieHus,
MaTtepuan, oOpa3 TPaHCTIOPTUPOBKH, MOHTaX OTIOPHBIX YacTeu.
Ha pucynke mpuBeneHa kimaccudukanus riryookoBomubix MCII. Ha mepBomy
ypoBHe kinaccudukanuu npencrasiensl aenenne MCII Ha sxecTkue W ynpyrue.
Takoe gneneHue OTOOpakaeT KOHCTPYKIMIO IiaThopmbl  (pa3Mepbl U
KOH(UTypalMio) W YyKa3blBaeT Mepuoj COOCTBEHHBIX KoJieOaHUM, KOTOpHIE B
KECTKUX KOJIeOaHUsAX cocTaBisieT 4-6 c., B ynpyrux kosuebanusx — 20 c., a mopoi —
138 c.
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4 bamau

Ha BTOpOM ypoBHE KiacCU(pUKALMU >KECTKHE KOHCTPYKIUM MENATCA Ha
I'PAaBUTALMOHHBIE, CBAa€YHbIE W TI'PABUTALMOHHO-CBAaCUHbIE OCHOBBIL. B mepBoM
cllyuae COOpY>KEHHE HE CMEIAeTCs OTHOCHTEIHRHO MOPCKOTO JHa Omaromaps
COOCTBEHHOMY BeCy, a B JpPYIrOM — 3a CUYET KpEIUIEHHs J0 JIHa CBasMHU.
['paBUTALIMOHHO-CBA€YHBIE COOPYKEHUS HE CMEIatoTcs Oaarogapsi COOCTBEHHOMY
BECy M CHCTEME 3aKperuieHus: cBail. TpeTuil ypoBeHb KIacCHPHUKAIUU >KECTKHX
MCII xapakTepusyeT Marepual KOHCTPYKIMH: OETOH, CTalb HJIM OETOHOCTAIIb.
VYopyrue KOHCTPYKLIMH Ha BTOPOM 3Tare 1o o0Opa3y KpEeIUIEHUs pa3ieiaioT Ha
OalllHU ¢ OTTSDKKAMU, TUIaBy4Yre OalllHU ¥ THOKUE OaIIHHU.

baiHu ¢ OTTSKKaMU COXPaHSIOT CBOIO CTOMKOCTD 3@ CUET CUCTEMBI OTTSKEK,
INOHTOHOB IUIABYYECTU U CHUCTEMBI NMPOTHBOBECOB. [lnaByume OamHu Mom00HO
MasiTHUKY, KOTOPBIM KauaeTcsi U BO3BPAILAETCS B CTAH PABHOBECHUS C ITOMOIIBIO
IIOHTOHOB IIJIaBYYECTH, PA3MEILEHHBIX B BEpXHEH 4aCTH KOHCTPYKLUU.

['nOkue OamHM OTKJIOHSIIOTCS OT BEPTUKAIM MOJ ACHCTBHEM BOJH, HO IpPH
3TOM NOJOOHBI CXAaTOW NpPYXKMHE, IO3TOMY CHOBAa BO3BpaIlalOTCs B CTaH
paBHOBECHS.

I'my6okoBoHbie KOHCTpYKIMH MCII MOKHO pacnpefenuTb NpuOIU3UTENBHO
Tak: 7/6%-xectkue (u3 HuUX 45% cTampHbIE CO CBaeYHBIM KperuieHueMm, 26%-
rpaBUTAllMOHHBIE U 5%-TpaBUTallMOHHO-cBacuHble). Cpenu ynpyrux MCII 13%-
raByuue 6anrHu; 8%- 0amHu ¢ oTTsiKKamu; 3%- OalrHu ruoKue.

5 OnopHnasi ocHOBa

Onepanuu o cOOpKEe M YCTAaHOBKH COOpY:keHHs (puc. 1.3) XapakTepuszyroT
JUIIh YaCcTh MHOTOYHMCIICHHBIX (AKTOPOB, KOTOpPHIE JODKHBI OBITH YYTCHBI B
mporecce MpPOCeKTUpoBaHWSA. Hampumep, Bec ONMOPHONH OCHOBBI, €CIIM OHA
MPEACTABIICT €IMHOE I1IeJI0e, HE MOXKET TMPEeBHIIIATh TPy30MOAbEMHOCTD
KpaHOBOTO 00OpY/IOBaHUS, KPOME TOr0, BEC U pa3MEpbl OMOPHON OCHOBBI HE
JIOJDKHBI TIPEBBIIIATh TPY30TOIBEMHOCTH OapkKu, Ha KOTOPOH OHO OYKCHUPYETCH.
OnopHas 0CHOBa J0HKHA OBITh pacCUMTaHa Ha HATPY3Ky, KOTOpasi BO3HUKAET MIPH
TPAHCIIOPTUPOBKE e¢ ¢ Oepera Ha Oapky. B cBow odepenp oHa JOMKHA OBITH
paccuMTaHa W Ha HAarpy3Ky, KOTOpas BO3HUKAIOT MPHU CIycka Oap>Xu Ha BOY.
[Tocne cmycka Ha BO/y OIMOpHAsi OCHOBA JIOJKHA UMETh JOCTATOUHYIO TUIABYYECTh.
Bmecte ¢ TeM OHa JOJKHA OBITh CKOHCTPYMPOBAaHA TaK, YTOOBI C MOMOUIBIO
IJIaByYero KpaHa M MyTeM OaUTaCTUPOBKH BOJION OTIEIBHBIX OTCEKOB OypOBOEC
o0opy/iloBaHHUE MOTJO OBITh TIPUBEICHO B BEPTUKAIBHOE TIOJIOKEHUE U
YCTaHOBJICHHOE Ha JTHO. PacueTHas riryOMHa yCTAaHOBKHM CBaid, JOJDKHA OTBEYATh
pabounM XapakTepucTHKaM. B KOHIIE KOHIIOB, BEC BEPXHETO CTPOCHHS WM
OCHOBHBIX €€ MOJYJICH HE JOJDKCH IPEBBIIATh TPY30MOIbEMHOCTH IIJIABYYETO
KpaHa, KOTOPBIN UCTIONB3YETCs TSl MOHTa)Ka BEPXHETO 37aHU.
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6 ITocienoBaTEJIBLHOCTH PA0OT

[locnenoBarensHOCTh PabOT, NpUBEAEHA Ha pucyHke 2 B 3tom ciyuae
ONOPHYI0 OCHOBY pa3fefisiloT Ha JIBa WM HECKOJBKO MOAYJIEH, KaKIbld W3
KOTOPBIX JIOCTABJIAIOT HA MECTO IKCIUTyaTallld OTAEIHHO, a IIOTOM UX COOMpPAIOT.
OTnenbHBIE MOJYJIM OCHOBBI MOTYT OBITb COEOUWHEHBI MEXIy CO0OH mepen
YCTaHOBKOW Ha MOPCKOE€ JTHO, HJIM WX MOKHO YCTaHABJIMBATh OJMH Ha BTOPOU H
COCUHATh MEXIy CO0OH B OKOHYATEIHbHOM BEPTHKAIBHOM MOJIOKEHUHU.
Jlpyrasg mocienoBaTeIbHOCTh YCTAHOBKM OMOPHOM OCHOBBI TMPUMEHSIETCS MJis
Oonpiux coopykeHuid. OHa COCTOUT B MPENOCTABICHUU €My COOCTBEHHOM
IUIAaBY4YECTH, KOTOPOM JOCTATOYHO JJisi OyKCHUpoBaHUs Ha miaBy. OHa MO3BOJISIET
n30exarb HeoOXxoaumocTu cmycka ¢ Oapxu. OOBIYHO 3TO JOCTUTACTCS
YBEJIIMYEHUEM pa3MepoB KosloHH. [locie ciycka Ha Bogy co cOOpouHO OeperoBoi
IUIOLIAJIKK OIIOPHYIO OCHOBY OYKCHPYIOT HAa MECTO YCTAHOBKHM M CTaBAT Ha JIHO B
BEPTHKAIBHOM TIOJIOKEHUH ITyTeM 0alIaCTUPOBKH OTCEKOB KOJIOHH.

B nOpoTHMBOMONIOKHOCTH 3TOMY JJIsi JIETKUX OIOPHBIX OCHOB, KOTOpPBIE
NpEeIHAa3HAYEeHbl JUII  OTHOCHTEIbHO  MEJKHUX  aKBaTOPWUM, MOXHO  HeE
IpeaycMaTpuBaTh ONEPALUIO CIyCKa ¢ 0ap U Ha BOAY, a MOJHUMATh UX C Oapxu
Y YCTaHABJIMBATh Ha THO B IPOECKTHOE ITOJI0KEHUE IJIaByYUM KPAHOM.

A A R R R T e T

J N 5

Puc. 2 — IlocnenoBarenbHOCTh ONIEpaIlfil MpU BO3BEACHUU OCHOBBI HA JHO METOOM IObheMa

7 OnopHasi KOHCTPYKUMSI BOCbMH KOJIOHH

OnopHass KOHCTPYKLMSI BOCBMH KOJIOHH SIBJISIETCS CTaHAAPTHOM ISt
COOpPY)XEHUM, YyCTaHOBJEHHbIX Ha TriayOouHy Bbimie 110 M. HesnauutenbHas
MOAU(UKALMS KOHCTPYKIIMM CTAHOBUTCS HEOOXOJIMMOM, €CJIH COOpPYXKEHUE
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pacrnoyiaraeTcsi Ha Ccla0bIX OCaJOYHBIX Mopoaax. Momudukanus HyXHA, TOTOMY
YTO JIJIS1 TTOBBIIICHHS HECYIIEH CIIOCOOHOCTH OCHOBBI NMPUMEHSIOTCS «HECYIIHE)
CBaM, pa3MeIIEHHbIC TT0 IEPUMETPY ONMOPHON OCHOBBI. OHU MOTPYKAIOTCS CKBO3b
KOPOTKHE HANPABJISIOMIKNE MUIMHAPHI (KOHIYKTOPHI), MIPUKPEIUICHHBIE K OTIOPHOM
OCHOBE C MIOBEPXHOCTH BOJIBI C TIOMOIIBIO Tepeaaromieii mranra. CBa3b HECYIIHUX
CBail C OIMOPHOW OCHOBOW JOCTUTAETCs HarHeTaHWEeM OETOHHOTrO (IIEMEHTHOTO)
pacTBopa B TMPOCTPAHCTBO MEXAY OTHUMH CBasMU M  HaIpPaBIISIIONIMU
IIAIUHIPAMH.

Puc. 3 — Onophas ocHoBa OypoBo#i M1aT(hOpMBbI

Tunuunass KOHCTPYKIMS OMOPHOW MOAU(DHUIIMPOBAHHONW OCHOBBI OypOBOIA
mwiatopmel, n300paxeHa Ha puc. 1.4. ITH COOpYKEHUS pacroiaralTcs B MOpsX,
OKeaHax Ha riyouHe okojo 90 m. Bepxnee ctpoenue nmeert pasmepsl 18 x 36 M u
maccy Omm3kyro k 900 T. Macca onopHoit ocHoBbl nmpumepHo 1800 T. Bocemb
TpyOUaThIX CBail, 3a0UTHIX CKBO3b KOJOHHBI ONIOPHOM OCHOBBI, UMEIOT BHEIIHUN
nuametp 1,22 M 1 ToNUMHY cTeHKU 25 MM. B onosHeHne Kk HuUM 3a0UThie YeThIpe
HECYyILIUe CBau 2, BCE CBau 3a0UTHI B TPYHT C YKJIOHOM l: 7 K BepTUKaIu Ha
ryouny ot 50 mo 90 M. Takue coopyXeHHsI pacCuyuTaHbl HAa CyMMapHbIE
TOPU3OHTAJIbHBIC HAarpy3Kd BETpa, BOJIH U TE€UEHMS, KOTOpbIE paBHAKOTCS 13,5
MIla 1 oTBeyaeT MakKCHUMAaJIbHBIM IITOPMOBBIM yCJIOBHSM. [10CKOIBKY BOJTHOBBIE
Harpy3Kd MakKCHMallbHbl BO3JIE TOBEPXHOCTH BOJIbI, TO pPaBHOACHCTBYOIIAs
Harpy30K NpUJI0KEeHA MOYTH K caMOMy Bepxy coopyxkeHusd. [loaTomy coopyxeHue
paccunTaHo ¥ Ha nepeMeHHbld MOMEHT 1000 MH'M. DTu Harpy3ku U MOMEHT B
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ISTh — CEMb pa3 OOJbIIE TEX, YTO ACHCTBYIOT NMPU MAaKCUMalbHOM BeTpe Ha 90-
METPOBOH BBICOTE 3JJAHMUS.

Jlnst coopykeHuil, TNpenHa3HAYEHHBIX JJIs KCIOJIb30BAaHUS Ha TIIyOWHAX
oonbuie 110 M, MOTYT OBITH PACCMOTPEHBI 1B MOAU(DUKALIMU BOCBMH KOJOHHOMN
OIIOPHOW OCHOBBI. B mepBoif M3 HUX YBEIWYEHO KOJIMYECTBO KOJIOHH, TaK 4YTO
BMECTE€ C «OIMOPHBIMU» CBAasMHU OHHM MOTYT BOCHPHUHUMATH JOTIOJIHUTEIbHBIC
Harpy3KH OT BEPXHETO CTPOCHUS U MPOTHUBOCTOATH TOPHU3OHTANBHBIM HAarpy3KaM U
NEPEeMEHHOMY MOMEHTY, KOTOpBIE BO3pacTaioT. B 1IpyroM KOHCTPYKTHMBHOM
pelIeHUH YeM BBbIlIEe ONOpHAas OCHOBA U OoJiee IIMpOKas ero 6a3a, TeM MEHbLIee
y4yacTHE B BOCIPHITHM BpallaTeIbHOTO MOMEHTa NPUHHUMAIOT CpPEIHHE CBaH.
[ToaToMy B MPOTHBOIOJIOKHOCTH MPEABIAYIIEMY PEIICHHIO, B OCHOBHOW BOCHMHU
KOJIOHHOW KOHCTPYKIIMM MO>XHO HCKJIIOYHTH BCE CPEIHHE CBaW U PACIOJIOKHUTH
BCE CBaM O]l IPYTMM YTJIOM COOPY>KEHHUS.

OmnopHble OCHOBBI THIA (PepMbl, OMHMCAHHBIC BBIIIEC, OOBIYHO HCIOIB3YIOTCA
Ha MATKUX IPyHTaxX, re IiyOoKo 3a0UThIe CBau yAEPKUBAIOT BCE COOPYKEHHUE OT
CIBUra M BOCIPUHHMAIOT BEC BEPXHETO CTpOeHus. s pallOHOB ¢ TBEPIBIMU
IPYHTaMH, KOTOPbIE YCIOKHSAIOT MOTPYKEHHE CBall, IPeJIokKEHA COBCEM Jpyras
KOHCTPYKIUSI OTIOPHON OCHOBBI.

8 I'paBUTALINOHHO-CBACYHbIC YCTAHOBKH

3HAuUTENbHbIE  pa3Mepbl SYEHKH (PYHIAMEHTHOTO OJIOKa OCHOBBI CO3JAIOT
0aJIacTUpPOBKY  Harpys3kd, HEOOXOOuMyr0 i OOeCHedYeHHss CTOMKOCTH
COOpPYKEHUS, U PACIPEIEIAIOT BEC COOPYKEHHUSA IO IUIOCKOCTH, JOCTATOYHO
0O0JBIION MO YCIOBUAM MNPOYHOCTU. Takue KOHCTPYKUHMU OOBIYHO OTHOCAT K
I'PABUTALIHOHHBIM.

Haunbonee pacnpocTpaHeHHBIM BHAOM T'PAaBUTALMOHHBIX KOHCTPYKILIMMA
ABJIIETCSL )KEJIe300€TOHHAs KOHCTPYKIUS C KPYIOHBIMH IWJIMHIPUYECKUMU
(byHIAMEHTHBIMH STYEHKaMH, KOTOPBIE OKPYX AT HECKOJbKO HE CBSI3aHHBIX
KOJIOH, KOTOpbl€ TOJAJIEP)KUBAIOT BEPXHEE CTpPOEHHE C 00O0PYIOBAaHUEM.
['paBuTaniionHo-cBaeuHbie ycranoBku MCII He caBuraroTcsi ¢ mecta, Onaroaaps
HE TOJIbKO COOCTBEHHON KOHCTPYKIIMH, HO U 3a CUET JOTOJHUTEIBHOTO KPETUICHHUS
CBall K MOPCKOMY JHY. OTH COOPYXEHHs OBIBalOT pa3HbIX KOHCTPYKLHUH,
OTJMYAIOIIMXCS KaK MO KOH(QUTYpaluH COOpPY>KEHHUS, TaK U 10 COCIUHEHMIO
UCIIOJIb3YEMBIX MAaTEpUAIIOB.

['paBUTAIIMOHHO-CBa€UHbIE OCHOBBI TpU TriyOuHe Mopsi cBbime 300 M B
OOJBIIMHCTBE CIIy4aeB UMEIOT HIJIMHAPUYECKYt0 Gpopmy. KoHCTpyKkums onopHoit
YacTH COCTOMUT M3 LEHTPAJIBbHOW KOJIOHHBI OOJBIIOrO nuamerpa =~ 15 M, kotopas
MOAJCPKUBAETCA TPEMSI HAKJIOHHBIMU KOJIOHHAMH, auaMmeTpoM <~ 8M. TomnmumHa
CTEHKH BCEX KOJIOHH =~ 160 MM.

I'paButanmonno-ceacyHass MCII ycranaBiauBaetcs Ha 4 JOHHBIX (QyHIAMEHTA,
3aKpEIJICHHbIX CBasIMU U CBA3AHHBIX MEXKIY cO00M A-1TOA00HOM CTabHON paMOH.

Macca nentpanbHoil gepmbl coctaBisier 10 Tbicsy TOHH, a ee omop 4,5-5
Teici'd TOHH. Ha many0e mnpeamnosiaraeTcsi YCTAaHOBKA TEXHOJIOTHYECKOTO
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00opynoBaHusl Maccoi 24 ThICSIUM TOHH U 16 HaNpaBJSAIOMIMX KOJOH JHAMETPOM
712 mMm. Macca OCHOBHBIX KOHCTPYKIMM cocTaBisieT 31 Teicady TOHH, cBail 20
ThICSIY TOHH. PaccTosiHne OT OCHOBHOM LIEHTpajIbHOW (DepMbl K OCHOBHOM omope
paBuo 110 m.

CBau NpUKPEIUIAIOTCS K IIEHTpaIbHOM dhepMe Ha riryoune oT 40 10 79 M HuXKe
ypoBHsI Mopsi. KOHCTpYKIIMU MOTYT NpUMEHSATHCA MpU TiyorHax Mops ot 150 g0
460 M. IIpm npoextupoBanun MCII cratnyeckyr0 MPOYHOCTh KOHCTPYKLHUHU
PACCUUTHIBAIOT B 3aBUCUMOCTU OT JIEUCTBUS MAKCUMAaJIbHBIX HArpy30K, KOTOpPbIC
NOBTOPSAIOTCS OAWMH pa3 B CTO JIET, a TaKK€ OCYLIECTBIISIIOT pacyeThl Ha
JUHAMUYECKHE W IUKIMYECKHE Harpy3ku. B 3ToM ciydyae mpu nmpoeKTHpOBaHUU
riry6okoBoaHbIX MCII TpaauIiOHHBIM METOJIOM JOCTUTAETCS YCUIICHUE OMOPHOU
OalllHA 3a CYET YBEJIWYEHUS pPa3MEpOB €€ JJIIEMEHTOB WIH PAaCUIMPEHHEM €€
MOTIEPEYHOTO pa3pesa C LENbI0 YBEIUYEHUS Tepruoia COOCTBEHHBIX KOJeOaHu! U
CHU)KEHHUE OCEBBIX HArpy30K B JIEMEHTAaX.

OnHako ¢ yBeIWYEHUEM TIIIYOMHBI YKa3aHHbIE [MPUEMBI JOCTHKEHUS
nuHamuuecko npouHoctrt MCII npuBoAsT K 3HAUYUTEIPHOMY YBEJIMYEHHUIO MACChI
MCII 1 COOTBETCTBEHHO UX CTOMMOCTH.

B otnnuue ot xectkux koHCTpyKuuii MCII nepros1 OCHOBHBIX COOCTBEHHBIX
KoJIeOaHMM ynpyrux OallleH MpeBbIIaeT NepHo]] KojaebaHuii Mopckux BoJH. [Ipu
9TOM OOJbIlasi YacTh BOJHOBOM HAarpy3ku Ha OalllHIO MOTJIOMIAETCS 3a CueT
WHEPIIMU KOHCTPYKIIMH U HE TIePEAaeTCs CTPEKHSIM (DepMBI.

9 Yupyras miaargopma

VYnpyroit ninargpopmoit (puc. 5) Ha3bIBAlOT OTHOCUTEIBHO TOHKYIO CTAJIbHYIO
MPOCTPAHCTBEHHYIO (hepMy CO CTEPKHSIMU C JIOBOJIbHO PAaBHOMEPHBIM IO BBICOTE
PacCTOSTHUEM MEXIY TOPU3OHTaJbHBIMU mosicamMu. Harpyska oT oOkpy»karouieiu
Cpeabl M TpPaBUTALMOHHBIE CHUJIbI, KOTOpble AEHUCTBYIOT Ha ymnpyrue MCII,
IIEpEeIatoTCsl Ha CBau, OTTSDKKM U MOHTOHBL. [lepepacripenernsss 3Tu Harpy3kud Ha
IIEPEUUCIICHHBIE Y3JIbl KOHCTPYKLMH, MOXHO JOCTHYb ONTHUMAJbHOIO BAapHaHTa
pelieHus  MpPOoeKTa  KOHCTpyKuuu. Hampumep, Bec  mamyObl  MOXHO
KOMIICHCUPOBATh MOABEMHOM CHJIOMW TIOHTOHOB. IIOHTOHBI, KpOoM€ 3TOro,
KOMITCHCUPYIOT TOPH30HTAIbHBIE CHJIBI, 00ECIIEUMBAIOT CTOMKOCTH IMJIAT(HOPMBI,
YMEHBIIAOT WIHM MOJHOCTHIO CHUMAKOT HATPY3KHU Ha OTTSOKKU. MIHEpUHs OCHOBBI
YBEJIMYMBAECT TMEPHUOJI OOKOBBIX KOJICOAHHMM, YMEHBIIACT WX aMIUIUTYAy U
COOTBETCTBEHHO CHIKAET JWHAMUYECKHE HArpy3Kd Ha OTTSDKKU. Paznuune B
BapuaHTaxX yYIPYTux miatrGopM 3aKiIOYaeTcs B  pa3IMUMiIX, KOTOPBIMHU
JIOCTUTACTCS 3aJlaHHBIA TIepuoja KoJieOaHWM, W OMNpeaessieTcsl BOJHOBBIMU
Harpy3kamMM ¢ MEPEPaclpe/ieiCHUEM HX MEXKIAY OCHOBHBIMU 3JIEMEHTAMHU
KOHCTPYKIIUH.
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Puc.-5. Cxembl YIOPYIUX mwiatdopm:
1- GamHs ¢ OTTSDKKam|, 2- TutaBydasi OamrHs, 3- OanrHs ¢ OTTSHKKAMU M JKECTKOH OCHOBOW, 4-

ruOkas OaiHs, 5- ynpyras cBaeuHas OaliHs, 6- yrpyras cBaeuHas OalllHs C )KeCTKON OCHOBOM

[Ipu uccnegoBanuu oco00e BHUMAHUE OTBOAMUTCS YMPOIICHHBIM MOJIEIISM
KOHCTPYKIIMK ymnpyrux 1miatgopM U UX Xapaktepuctukam. Ha wMopenu
MPEPBaHHbIC JIMHUU O3HAYAIOT MONEPEYHOE JEHCTBUE OCEBBIX MPYKHUH, a CIIHPAIU
— MIPY’KUH KPYyUECHHUSI.

Benenne pabor mo moOwsiue HedTH UM Taza, OypeHHE SKCILTyaTallMOHHBIX WU
HarHeTaTeJbHBIX OYypOBBIX CKBAKUH B TEUCHHME T0Jla BBI3BIBAET HEOOXOIUMOCTH
CO3/IaHUSI TUAPOTEXHUUYECKUX COOPYKEHUM, KOTOphIe ObUIM Obl HAJCKHBIMU B
paboTe mpHU BCEX CE30HHBIX HM3MEHEHUSAX YCIOBUM OKPYKAIOIIETO CpPEelbl H,
0c00OEHHO, B JICJIOBOM 00CTaHOBKE.

KoHCTpykIuKM  cTalmoHapHBIX COOPYKEHMH JjIsi  pa3pabOTKHM  MOPCKHUX
MECTOPOXKJICHUN B APKTHKE ONPEACISAIOTCS B OCHOBHOM BEIIMYMHOWN JEHCTBUS HA
HUX TOPU3OHTAJIBHBIX CUJ JIbJla, KOTOPBIA HaXOAUTCS B ABWKeHUH. Ecnu cpennsis

cujia BeTpa Ha KOHCTpYKUUIO paBHa 2 klla, BoiaH — oT 96 no 144 klla, To Harpy3ka,
co3gaBaeMas JIbJIoM, cocTaBiisieT — 2,88 MIla u Gounbiiie.

10 Mopckue cTanimoHapHbie MJ1aT(GOPMbI BLINOJIHIIOTCH B TPEeX BaApUAHTaxX

Mopckue cranroHapHbIe TUIATGOPMBI TT0 HA3HAYCHUIO BBITIOHSIIOTCS B TPEX
BapUAHTAaX:

1) coopyxeHusi, KOTOpbI€ YCTAaHABIMBAIOTCA Ha MOPCKOE JHO W HUMEIOT
MAacCHUBHYIO OIOPHYIO 4YacTh ((yHIaMEHT, Ha KOTOPBIA JEHCTBYET JieI0Bas
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Harpyska);

2) maByuyue MiIaTQoOpMbl, CWIy JibJa B KOTOPBIX BOCHPHUHHUMAIOT KOPILYC
wiaropMbl U HATSDKHbIE  yCTPOWCTBA ~ WJIM  SKOpHas  CHUCTEMa;
3) coopyKeHusi OCTPOBHOTO THIIA, CTOMKOCTh KOTOPBIX 00ECIIEYMBAETCSI HACKINBIO
IIECKA UJIU TPABHSL.

N3 coopyKeHHi, KOTOPBIE YCTAaHABIMBAKOT HA MOPCKOE AHO, PACIIPOCTPaHEHBI
KOHCTPYKLUMHU TPaBUTALIMOHHOIO THUMA. B OCHOBHOM OHM OBIBAIOT OOJBILIOTO
IaMeTpa.

Ha ceroans noBOJbHO TIIyOOKO M3y4eHO (YHKIIMOHMPOBAHHE OTAEIHHBIX
AJIIEMEHTOB TPYOOOETOHHBIX KOHCTPYKILIMI MpU UX pabOTe Ha CKATHE U HA CTUO, HO
IPAKTUYECKA COBCEM HE HCCIEIOBAHBI OCOOEHHOCTH PadOTHI 3THX AJIEMEHTOB B
COCTaBe Kapkaca MOPCKUX IIaT@opM. A 3TOT BOIPOC OYEHb AKTyalleH, MOTOMY
YTO B MOPCKHX IUIaTopMax, KpoMe COOCTBEHHO HECYIIUX KOHCTPYKIUH, OUYEHb
YSI3BUMBIMM  SIBJSIFOTCS  COCIMHEHHs  OTHEIBHBIX  JIEMEHTOB.  Bompoc
UCCIIEIOBaHMUSI OCOOCHHOCTEH pabOThl CTaJeXene300€TOHHBIX KOHCTPYKLUUN B
COOPY’)KEHMH MOPCKOM IUIaTGOpMbI OUYEHb aKTyaleH Jsi PEIICHUs Ba)KHOM
HApOJAHOXO3SIICTBEHHON MPOOIeMbl IPOSKTUPOBAHUS U CTPOUTENBCTBA HAJAEKHBIX
HECYLIUX KOHCTPYKLUHUN CTallMOHAPHBIX MOPCKHUX IUIaTdopm Juis JoObIUM Ta3a U
He(pTHU HA OCHOBE MPUMEHEHHS MPOTPECCUBHBIX  CTaJIEKEIe300€TOHHBIX
KOHCTPYKLIUH.

Bonpocsl 1151 codecenoBanus

1. Kakue OCHOBHbBIE O3Tambl Ipolecca MpU NPOEKTUPOBAHUU MOPCKOIO
TUAPOTEXHUUECKOTO COOPYKEHUSI BaM U3BECTHBI?

Ha kakue TMnbl 1emaTCs )KECTKHE KOHCTPYKIAN?

JIns Kakux TIIyOWH MpeJHa3HaueHa ONopHasi KOHCTPYKIUSI 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
Heab u coxep:xkanue: O3HaKOMIIeHME ¢ TPAAMUMOHHBIMH BHAAMHM MOPCKHX
miargopm.

Opranusannonnasi popma 3aHaTHsA: codecel0BaHMeE.

TpaguunoHupie mMIaThopMbI

Haubonee yacTo HCHOIB3yeTcssi BO BCEM MHpE CTallbHas CTallOHApHAS
matdopma (puc.l), KoTopasi COCTOUT U3 CIASAYIOMNUX YaCTEH:

e Kapkac - CTallbHas KOHCTPYKIUS, MOJHUMAIOIIAACS OT MOPCKOTO JHa BBEPX,
BEIIIIC YPOBHS BOJIBI;

enanyba - PacmlojiOKeHA CBEpXy Kapkaca ImiaTdopMbl; Ha HEH pa3MenieHo
o0opyaoBaHue i OypeHus u J00bI4H;

e ceau - CTAJNIbHBIC IUIUHAPHI, OJ1aroiapsi KOTOPHIM IJIaTGopMa CTOUT Ha MOPCKOM
IHE;

® KOJIOHHbl (8epMUKANbHbIE CeKyul) - CTAbHbIE TPYOBI, C TOMOIIBIO KOTOPBIX
OCYIIECTBIISICTCS OypeHUE M 3aKaHUMBAHHE CKBAXKWH, a TaKXke 00bYa HEPTU U
rasa.

B otnuume OT Ha3eMHBIX KOHCTPYKLMH Kapkac miiaTGOpMbl W3TOTOBIEH W3
CTTBHBIX ITWIMHAPUICCKAX IJIEMEHTOB, a HE W3 KOHCTPYKIIMOHHBIX MPOQUIICH.
OTO TO3BOJIAET €My OKa3blBaTb MHHHMAJIbHOE COMPOTHUBICHUE BOJHAM U
TEYCHUSIM, YMEHBIIasi TakKuM 00pa3oM 00BEM HCIONIb3yeMON CTajl, CyMMAapHBIN
BEC, a TaKKe M CTOMMOCTH Iardopmbl. Omopsl NamyObl, COSAMHSIOMINAECS C
KAapKacoM, OOBIYHO TaK)K€ MMEIOT LWJIMHIPUYECKYIO (DOpMY, UTO CIIOCOOCTBYET
Oomee ymoOHOMY coenuHeHH0. Kpome TOro, BO MHOTHX CIydasX OIOpPHI
BBIJIAIOTCS BHHU3 TMPAKTUYECKU JO YPOBHS BOJBI, TOITOMY BO BpEMs IITOPMOB
nojaBepratorcsi atakam BoyiH. Cama mamy0a HaXOAWTCS BBIIIE YPOBHS BOJBI,
NO3TOMY 3[€Ch HCHOJB3YIOT MPSAMOYIOJbHbIE KOHCTPYKIMOHHBIE 3JIEMEHTHI,
XapaKkTepHble W JUIsi OypOBBIX YCTAaHOBOK Ha MOOEpEek)be, a TaKKe IS JHOOBIX
TSDKEJIBIX U BBICOKMX COOPYKEHHIM.

CranpHble KapKachl OOBIYHO COOMpAIOT B JieKadeM IOJIOKEHUH, T. €.
IIOBEPHYTBIMU HA 90° OTHOCHTENFHO CBOGH KOHEUHON MO3MIMH. DTO TO3BOJSET
OTPaHUYUTh BEPTUKAIBHBIE pa3Mepbl CTPOMIUIOMIAOK, OJHAKO Tpedyer
HOBATOPCKHUX PEIICHHUH MPU BBHITPY3KE M TPAHCIIOPTHPOBKE TAKMX KOHCTPYKITUH.
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Pucynok 1 - CranbHas cranimoHapHas miargopma

beronnbie miaTr¢gopmbl

B 1970-x romax na CeBepHOM MOpE€ CTalld IIUPOKO MCIOJIb30BATHCA
3aKpEIJICHHbIE CHCTEMbl JPYroro THUIA, Ha3blBaeMble apMUPOBAHHBIMU
ene300eToHHbiMU  T1aThopmamu (puc. 2) HeoOBIKHOBEHHO IUIOTHBIE ILIACTHI
JIMHBL Ha OOJBIIEH YacTH MOPCKOTO JIHA TO3BOJISIOT TAaKUM KOHCTPYKIIUSAM
BCTaBaTb HAa MECTO M OCTaBaThbCsl HAa HEM HCKJIIOYUTENIbHO Ojarojaaps
COOCTBEHHOMY BeECy, JakK€ HECMOTps Ha OOJBIIYIO IIJIOMIA]b MOBEPXHOCTH, a
3HAYUT, BBICOKYIO NOABEP)KEHHOCTh JEUCTBUIO BOJH M TeYeHUH. B peakux
ciydasix miaT@opMbl OCHAIICHBI CBasIMH, BKOTAHHBIMH B 3€MIJTIO.

O6a THma 3akKpeIUICHHBIX CHCTEM, KaK CTallbHble, TaK MW OCTOHHEIE,
BBIJICPKUBAIOT BO3JICMCTBHUE BETPA, BOJH M TEYEHUN TOJBKO 3a CUET MACChl U
orpoMHbIX ocHoBaHuid. K mpumepy, miatdopma «Bullwinkle», pacnonoxennas B
MexkcukanckoM 3anuBe Ha riayoune 413m, umeeT pazmepsl ocHoBaHus 120x120 M.
Kapxkac 3akperuien ¢ noMoupio 28 CTaabHbIX CBal, kaxzaasa 2,13 M B quamerpe u
TonuHoi creH 0,61 M, BKOMaHHBIX B MOpCcKoe AHO Ha rinyouny 120 m. beronnas
mwiatdopma «Troll» B CeBepHOM MoOpe, OTHOCSIIAACSA K KJIACCy TPaBUTAIMOHHBIX,
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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Pucynok 2 - ['paButanimonnas miaatgopma Ha 6ETOHHOM OCHOBaHHUU

I'mOokue miaargopmel

[Tocne Toro kak ra3 m HeTHh cTamu HOOBIBaTH ¢ TIyOMH Oosnee 460 M, Ha
U3TOTOBJICHUE CTalbHBIX U OCOOEHHO OETOHHBIX IuIaTGopM TpeOoBalIOCh BCe
OombIle MaTepuana, OTYEro WX CTOUMOCTBH BbIpacTalia 0 HEOOBSATHBIX Pa3MEpOB.
[IpobGnema OblTa HE TEXHOJIOTHYECKOM, TPOCTO OCHOBAHUE JIJISl TaKUX IIaThopM
OKa3bIBAJIOCh CJIMINKOM OOJbIuM. M MMEHHO Tora BO3HMKIA HIEsd O THOKHX
aTopMax, BHICOKHX, HO HM3AIIHBIX, COCTOSIIUX M3 CTaJbHBIX IMUIMHAPOB. Ha
HEOOJIBIIIOM TI0 TUIOMAM OCHOBAaHWUM KOHCTPYKIIMIO BKaINbIBAIOT B 3EMIIIO C
nomoibio cBail. CtangapTtHas rulkasi miatopma, pacrosioKeHHas Ha TIyOuHe
500 M B MekcuKaHCKOM 3alluBe, UMEET OCHOBaHHE pazmepamu 43x43 m (puc. 3).
[Tomrmo HEOONBIIOTO0 OCHOBaHHWS THOKas MiIatrgopmMa HE HMEET TUTaHTCKON
MacChl, KOTOpas XapaKTepHa A CTAIbHOW WIM OETOHHOW IIaT(hOPMEL.
Pazymeercsa, oHa packauuMBaeTcsl IIOJ JECUCTBUEM TEYEHUM, BOJH M BETpa
MakCUMaJIbHO Ha 3 - 4,6 M OT LEHTPAJIBHOW OCH, HO B OOBIYHBIX YCIOBHUSIX
OTKJIOHEHHE HE3HAYUTEIBHO.

['nOkue mnaThopMbl CIPOSKTUPOBAHBI TAKMM 00Pa30M, YTO BEPXHsS 4acTb
o0JaziaeT 3HaYMTENbHOM MAacCcOol M MJIaBy4eCThIO, U B PE3yJIbTaTe UX peakius Ha
ar060e BozaeiicTBUe 3ameasieHa. Jlo Toro kak miatdopMa HaUMHAET pearupoBath
Ha KosiebaHusl, Mo Hell MpoXoaaT Kojebanus ¢ yactotoi 10 - 15 cexkyn.
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B T0 BpemMs kak cranuoHapHble IUIATGOPMBI B TEXHUYECKOM U
HYKOHOMHUYECKOM OTHOIIIEHUH OTpaHU4YeHbI TTyOouHoi 460 M, Tak Kak rmpu OobIei
ryouHe TpeOyeTcs O4YeHb MHOIO CTajd, TUOKHe IIaT@opMbl  MOXKHO
UCIIONB30BaTh A0 TiyomH B 910 M, W TOmbKO Ha eme Oomblel TyOWHE A3TO
CTAaHOBUTCSI HEBO3MOXKHO W3-3a CIIHMINKOM TOJICTBIX CTalbHBIX 3JeMEHTOB. K
COXKaJICHNI0, THOKKE TIaTGOpMbI 00JIaal0T M HUKHHUM TIPEIEIOM MO TIIyOWHE -
okoso 300 M, Benb B 60JIee MEJIKMX BOJjaX THOKOCTh, KOTOpast Hy)>KHAa Ha OOJBIION
nIyOWMHe, wucuye3aeT: IiaThopMa CTAaHOBHUTCS CJIHUIIKOM JKECTKOW, YTOOBI
HUBEJIMPOBATh ICUCTBHUE TCUCHUN W BOJIH, TOATOMY CaM IPHUHIIUI HE paboTaeT.

- MNanyba

B
KonoHHb ="

Cean \

T T

Pucynok 3 - ['mOkast miargpopma

Coopy:xenue

N3roToBneHne CTaIBHBIX M THOKMX IIaTGOpPM - 3TO OJHOOOpPA3HBIMA
MIPOIIECC CBAPKH CTAIBHBIX TPYOHBIX AJEMEHTOB. M3 MIIOCKUX CTAJIbHBIX JIMCTOB
GOpMHPYIOT IWIMHAPHI Pa3IUYHOTO AuUamMeTpa W anuHoit ot 1,5 - 4,6 M. Tlocne
ATOTO OTACNbHBIC IWIMHIPHI CBAPUBAIOT BMECTE, CO37aBasi TAKUM 0Opa3oM ILJIETh
TpyO. 3aremM ux 0oOpe3arT MO KpasM i MOJMydeHUs HY>KHON (hOPMBI, Y4TOOBI
BOCITPOM3BECTH HEOOXOIUMYIO U CIIOKHYIO T€OMETPHUIO KOHCTPYKIIUH. TOYHOCTH
oOpe3anus TpyObl HMMeeT pemiaroniee 3HadeHue. Ha criepyromem srtame dSTH
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CIOXHBIE (OPMBI CBAPUBAIOT M TIOJYyYalOT OOKOBBIE CTOPOHBI CTPYKTYPHI,
KOTOPBIX OOBIYHO YETHIPE.

[locne TOro Kak KOHCTPYKIMH coOpaHbl Ha 3eMJie, UX TMOJHUMAIOT C
MOMOIIBIO CTPOUTENIbHBIX KPAHOB, YTOOBI CBAPUTh U HAPACTUTH JIOMOJHUTEIbHBIC
UUWIMHApUYECKre dJeMeHThl (puc. 4). KoHCTpykuus AeHCTBUTENBHO OYEHBb
BBICOKA, TO3TOMY OOBIYHO Ha CTPOMTENIbHOM IUIONIAJIKE OHA HaXOAUTCS B
TOPU30HTAJIBLHOM IOJIOKEHUHU, 3TO 00€CIeYUBAET JOCTYI CTPOUTENEH Mpu cOOpKe
U, 4TO ropaszio 0oJyiee Ba)HO, O3BOJISIET TPAHCIIOPTUPOBATH €€ HAa MECTO. Y YaCTKU
JUISL CTPOMIUIONIANIOK, TA€ COOMPAIOT Takue IMiIaTGopMbl, HEOOXOANUMO BBIOMPATH
BJIOJIb BOJIHBIX ITyT€H, BBIXOISIINX B MOPE.

Ha coopyxenne crampHOlN TUIaTGOpMBI BBICOTOM 0KOIO0 90 M HeoOXoauMo
3000 T cranm Ha kapkac u eme 1000 T Ha cBam. Y cTanpHOM mIaT(OpPMBL,
yCTaHOBJICHHOW Ha TiryomHe 460 M, Macca kapkaca gocturaeT 50 ThIC. T, a CBall —
15 TBIC. T.

TomnmuHa onop craabHOTO Kapkaca g riyounsl B 90 M coctasisier 137 ¢,
a TOTMEePEeYHBIX HUIUHIPOB (pacnopok) - 61- 91 cm. Ecniu rmyOuna cocrapisier
460mM, To muameTp omop kosebnercs ot 2,0- 2,5 M, pacropok - ot 75-150 cMm, a
cait - 1,8- 2,0 M. OTaenbHBIE AIEMEHTHI THOKOW IUIATGOPMBI HUMEIOT Te KE
pa3Mephl, YTO U y CTAIlMOHAPHOM, OJHAKO BECAT KyJa MEHbIIE, TaK KaK UMEIOT
MeHbIyto Tonmuny. Ha Takyto miargopmy Ha riyoune 520 m yitaer okono 30
TBIC. T KOHCTPYKIMOHHOU ctayi 1 7000 T cBal, 4TO CyIIECTBEHHO MEHBIIE, YEM Ha
CTaIMOHapHYIO MmaThopmy BeicOTOM 460 M.

Rl w tAE

-

Pucynok 4 - CtpouTenbHbl€ KpaHbl, CKPYUYHBAIOIIME CTAUIBHYIO pamy ISl KapKaca
ITyOOKOBOJITHON CHCTEMBI

I'paBuraunonnbie miaardopmel. [IpuMeHenne OeToHaA Il COOPYKEHMS
ITPABUTAIMOHHBIX CTPYKTYp B OOJbIIEH CTENEHW O0S3aHO  COYETAHUIO
Tonorpauyecknux YCJIOBUM U Teojornueckod wuctopun CeBepHOro MOps.
beTroHHbIE KOHCTPYKIIMM Ha JHE MOPS HYKHO CTPOHWTH HAMojo0ue OETOHHBIX
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3JaHU Ha CylIE€, CHU3Y BBEPX, C UCIOJIb30BAHUEM aPMUPOBAHUS KOHCTPYKIUHU
apMaTypHOM ctanbto. VX cTposT, 3ayiuBasi 0€TOH B crenuaibHbie (OpMbl, 32 OAUH
pa3 pmuHOM mnpumepHo 6,1 wm. Ilocrme 3acThiBaHusi O€TOHAa KOHCTPYKIIHUIO,
3arlO0JHEHHYI0 0aJJTaCTOM, OIYCKAlOT B BOAY TIyOOoKoro 3anuBa. Takum oOpaszom,
paboTa MpOJOIDKAETCS HAa TOW e BBICOTE, a HaJl BOJAOW IMOKA3bIBAIOTCS JIMIIb
HECKOJIbKO JECSITKOB METPOB OETOHA.

Buemnue creHku OETOHHOW TUIATQOPMBI B BEpXHEW YAaCTH MOTYT HMETh
tommuHy jumb 46 cm, HO Ha jgHe- 0,9 M. beronnas xonctpykuus "Troll"
Haxoautcsa Ha riryouHe 303 M. Ona Oblia ycraHoBieHa B 1995 r. u octaercs Ha
CETOIHSIITHUHN JICHh CAMOU TTyOOKOBOJHON TPAaBUTAIIMOHHON TIATGPOPMOI B MHUPE.
Ee Bec cocraBnser okoyio 700 twic. T, B ToM umciie 110 Teic. T - BeCc CTallbHOMU
apMarypabl.

Ycranoska miargpopm
Tpannuuonnsie U rudKue MIATHOPMBI

[Tocne Toro, kak Oapxka C Tpy3oM HIpuUOBIBAIOT Ha MecTo, Opuraga
HE(TSIHUKOB C TIOMOIIbIO TOPAIIUX (PAKEIOB MPOKHUTAIOT COEAUHUTEIbHbIE
CBapHBIE IIBbI M HAYMHAET YCTAHOBKY KapKaca, KOTOPbIH MEIJICHHO ChEe3KAET BHU3
o KopMe 0apHu C MOMOILBIO THAPABINYECKUX JOMKpPATOB. bpuraga akkypatHo
nepekauyrBaeT OaiacT, KapKkac HayMHAET CAMOCTOATEIBHO CIION3aTh € OapiKu
(puc. 5). Tak Kak KOHCTPYKUUS UWIMHAPUYECKAS W TOJas, 4acTH IJIAT(HOPMbI
o0nagaroT COOCTBEHHOM  O-IIPOLIEHTHOM  IUIaBYYECThIO, IO3TOMY  Kapkac
NpOJOJDKAET IUlaBaTh Ha OOKy. 3areM  Opurajga OTKpBIBaeT KiamaHbl Ha
HEKOTOPBIX LUWIMHAPUYECKUX BJIEMEHTAaX, MO3BOJISISL BOJAE MPOHUKHYTh BHYTPb, U
,ECIIM pacyeThl ObLIM TMPAaBWIBHBIMHU, BCSI KOHCTPYKLHS MEJIEHHO NPHUHHUMAET
BEPTUKAJIBHOE TIOJIOKEHHE, TP KOTOPOM BEPXHSISl 4aCTh KapKaca OKauMBaeTCs Ha
BbICOTE 3 - 15 M Hag ypOBHEM BOJIbI U COOTBETCTBEHHO Yy JIHA OCTaeTCs 3a30p B
HECKOJIbKO METpPOB. ByKCHpBI, ynpaBiiieMble CO CIIyTHHKA MO3UIIMOHUPOBAHUS,
TPAHCTIOPTUPYIOT KapKac K TOYKe OypeHus, 3aTeM MPOUCXOTUT 3aloIHEHHE
OCTaJbHBIX 3aTAlUIMBAEMbIX JJIEMEHTOB KOHCTPYKLHH, OTYEro OHA MEJJIEHHO
OITyCKAeTCsl Ha MECTO.
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Pucynok 5 - Cryck cTanbHOro Kapkaca miaT¢hopMbl C TOMOIIBIO OapxKu

Nuorna moj KOHCTPYKIIMIO TIOMENIAIOT OIOpHBIE OamiMaku - OOJIbIINe
JICPEBSIHHBIE U CTaTbHBIC HACTHIIBI, YTOOBI 3aKPEMUTh €€ Ha MECTE JI0 BKAIbIBAHUS
CBali, 4YTO CO3AacT TOCTOSHHOE COCIWHEHHWE C  MOPCKHM  JIHOM.
TpancrioptupoBouHass Oapxa OBICTPO JOCTaBISIET CBOM Tpy3 Ha MeECTO, U
DJIEMEHTHI CBail, nHOTJA Oosnee 61 M NIMHOW, MOJAHMMAIOT HaBEPX C MOMOIIBIO
KpaHOB, a 3aT€M OMYCKAaIOT BHU3 IO pyKaBaM MojA (PyHAAMEHT, WM Ma3aMm B
ormopax KOHCTPYKIHUH. JlOMOTHUTENbHBIC CEKIIMM CBall MPUBAPUBAIOT W
BKAIbIBAIOT B 3eMJTIO.

[Ipu cTpouTensCcTBE Ha CyIe KPYMHBIX 3aHUMA, MOCTOB, 3CTaKaJ U JPYTHX
COOpPYKEHHI OOBIYHO HCHOJB3YIOT TMPOCTYI0 TEXHOJOTHIO: B 3€MIII0 BOWBAIOT
CTallbHble, OETOHHBIE W JaXX€ JEPEBSHHBIC CBaW, KOTOPbIE O00ECIEYMBAIOT
HEOOXOAUMYIO OTMOpY KOHCTPYKIUU. CONMpPOTUBIIEHHUS, BOZHUKAIOIIWE BIOJIb OCH
cBau, OOBIYHO JOCTATOYHO, YTOOBI BBIIEPKATh BEPTHKAIbHYIO, MOMEPEYHYIO U
BpallaTesIbHYI0 HArpy3Ky MOJ JAeHCTBUEM (PAKTOPOB OKPYIKAIOIIEH CPEllbl U MHBIX
MIPOUCIIIECTBUM Ha TMOBEpPXHOCTU. Jyis ycTaHOBKM (PyHJIaMeHTa IaThopMbl Ha
ri1yOOKOBO/IbE UCIIOJIB3YETCS UyTh OoJiee ciaokHoe obopynoBanue. [Ipu yctaHoBke
CTaIlMOHApHBIX IaThopM Ha riayOuHe MeHee 120 M cBau MOXHO 3a0MBaTh C
MOMOIIbI0 TTOBEPXHOCTHOTO KOTMpa M C UCIOJIb30BaHMEM HapamuBaHus. [lomaua
AIIEKTPOIHEPTUNM K KOMpPaM OCYIIECTBISETCS OT JAM3ENIbHBIX, MApOBBIX WU
THAPABIMYECKUX JIBUTATEJCH, a KOMPhl HAXOJATCSA Ha TOBEepXHOCTH. Ha
rIIyOOKOBO/IbE K€ MCIIOJIb30BAHWE CBAall CTAHOBUTCS HEPALMOHAIBHBIM, MOITOMY
KOIIPBI HAXOMSTCS TOJ BOJOM M TOJHOCTBIO TepMeTHYHbl. CBam BOWBAIOT C
MOMOIIBI0 THAPABIMYECKUX MOJIOTOB, KOTOpbIE YIPAaBISIIOTCS C CyJaHAa Ha
MTOBEPXHOCTH BOJIBI.

[Tocne Toro, Kak Kaxkaas oropa KOHCTPYKIIUU 3a(UKCUPOBAHA HECKOJIBKUMU
cBasMH, Opuraza 3aHMMaeTCs YKpEIUICHHEeM Kapkaca, J00aBlisis U CHUMasi 0anacT
Ha Pa3UYHBIX €r0 y4acTKaX, BO3MOXKHO C IMOMOIIBIO MEPEABUKHOTO CTPEIOBOTO
IPy30M0IbEMHOTO KpaHa.

3atrem Opuraja CKpemiieT Kapkac M CBau. OJTO MOXHO CJHellaTh, Kak
MpUBapUBasi CBaM HEIMOCPEICTBEHHO K KapKacy, TaK U C MOMOIIBIO IEMEHTHOMN
cTsokku (puc. 6). Korga kapkac okoHUaTeIbHO CKPEIUICH, OCTABIIYIOCS YacTh CBaii
MOMEIIAIOT B COOTBETCTBYIOIINE PYKaBa, BKAMBIBAIOT U MPUCOSAMHSIIOT K KapKacy,
KOTOPOMY TeMeph HE XBaTaeT JHIIb MalyObl, YTOOBI CTaTh MOJIHOIICHHON
n1aTopMoN.
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B AMameTpe
200400 dyr. (60120 m)
B OANUHY

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

YcTaHOBKA 0€TOHHBIX TPABUTAMOHHBIX IUIATHOPM
beronnyro mnatdopMy TpaHCIOPTUPYIOT HAa MECTO YK€ B BEPTHUKAIbHOM
noJyiokeHuu. IlocrenenHo yBenanurBasi 00beM BOJIbI B OCHOBAaHUH, €€ OITyCKAaIOT Ha
MOpPCKO€ JHO, B KOTOpPO€ OHa MOXXET IIOIPY3UTHCS HA HECKOJIBKO METPOB, B
3aBUCHUMOCTM OT CBOWCTB 3ajleraromux mnopoa. Huxkuss yacTb OETOHHOTO
OCHOBaHHUSl OOBIYHO CKpEIJIeHAa KPYNHBIMU IONEPEUYHBIMU pedpaMu U HMeEEeT
HECKOJIbKO (yTOB B TONMUMHY. M3HyTpu BuAHO peOpo, OmnosichiBaroliee
KOHCTPYKLHMIO, 3aTEM psijJ IOMNEpPEUHbIX pedep, o0pa3yroliux MeuepOBUAHbIE
orceku. Korga miardopma xacaercs MOPCKOro JiHa, GyHIAMEHT IMOTpPY>KAaeTcs B
TBepAblid Wi. Bo n3bexxanue BHIOpOCa BOJBI MO KpasiM OCHOBAHUSI B BEpXHEH yacTu
KOHCTPYKIIMU OTKPBIBAIOT KIIAMaHbl, BBIMYCKasl MomnaBllylo Boay. MHorna Bomy
MPUXOAUTCS BBIKAYMBATH JJIs1 CO3/IaHUS BTATUBAIOILEH CHUJIbI, HAIIPABICHHON BHU3,

KOTOpast CocOOCTBYET YCTAHOBKE Y BEIPABHUBAHUIO O0OPYAOBaHUS.

[Io pocTMXKEHUM KOHCTPYKLMEH 3aJaHHOrO TMOJOXKEHUS W YCTaHOBKH
TOPU30HTAJIBHO B IIpPENeNiax JONYCTHMBIX OTKJIIOHEHUH, €€ OCHOBaHUE MOYKHO
JIOTIOJIHUTEIBHO YTSKEIUTh C MOMOIIbI0 OETOHA WIIM JKEJIE3HOM PYIbl, KOTOphIE
co3lanyT 3aJaHHOE JIaBJIeHHWE Ha Mopckoe nHO. TouHas KoHQUrypauus
I'PaBUTALIMOHHBIX OCHOBAaHUI CTPYKTYP pa3jIMyHa.

YcTaHoBKA NAJIYOBbI
CranbHas nany0a, npegHa3HaueHHas U1 YCTAaHOBKH Ha CTAJIbHOM KapKac UiH
ruoKyr0 Twiargopmy, MpUOBIBAET Ha TPAHCIOPTUPOBOYHOUW Oapke, Korma
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
OMOpPBI COEOUHAIOT Nady0y C BEpXHEH 4YacThl0 Kapkaca M CBapUBAIOT APYr C

JPYTOM.
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beronnas cTpykTypa OOBIUHO TpAHCHOPTHpPYETCS Ha MmiaaTopmy B
BEPTHKAIBHOM TIOJIOKEHUH, MTO3TOMY YCTAaHOBUTH NaIyO0y MOXKHO €Ie B 3aJIMBE
nepea TPaHCHOPTUPOBKOM. [l coeAMHEHHMs Yallle BCEro HCHOJB3YIOT METO/]
YCTAHOBKH MaJyObl OTPYKeHUEM Ha OeToHHOEe ocHOoBaHue. OHa WiIu 1Be OapKu,
Ha KOTOPBIX Mally0y pacrnojiaraloT CBEpXY, MOAIIILIBAIOT HA TOYKY, Ie JIMOO JBE
Oap KU CTAaHOBATCA MO KPasiM YaCTUYHO MOTPY>KEHHON OETOHHOU CTPYKTYpHI, JINOO
olHa OapXa MPOXOAUT MEXKIy €€ omop. 3aTeM OapXu MEUICHHO 3aIlOJIHSIOT
BOJIOM, B PE3yJIbTATE MATy0a CTAHOBUTCS Ha MIAT(HOPMY U COSTUHSIETCS C HEH.

Pucynox 7 - Tsixenas 6apxa-3arpy3urK yCTaHABIUBAET CEKIUIO MaTyObl

Bonpocs aj1s1 codecenoBanus

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

3. I'paBuTarmonHble MIATGOPMEI.

4. Tlpenna3HaueHHE CTATBLHOM MATYOBI.
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IIpakTuyeckas padora 4
Mopckue niaatGopMbl 1 0COOEHHOCTH UX CTPOUTEIHLCTBA
Hear u comep:xanme: 1. O3HaKOMIIeHHE € OCOOCHHOCTSIMH CTPOMTEJILCTBA
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 JUIsi OCBOEHUS MECTOPOXKICHHM OMpeaesitoTCs
€CTECTBEHHBIMU YCIIOBUSMH 3aJIeTaHusI HE()TU W Ta3a M CTpATErueil X OCBOCHMUSI.
Konctpykmuss mnatdopmsl (puc. 1) w pasmepbl, TOpH KOTOPBIX IPOBOIUTCS
OypeHwus1, 3aBUCAT OT IIyOWHBI 3aJIeTaHUSI MECTOPOKIEHHUS 1O JHOM. YeM riay0xe
pa3MeIIeH NTPOAYKTUBHBIA TUTACT, TeM OOJbIIasl IUIOMAIb €r0 MOXET OBITh
pa3Oypena ¢ oxnoil miuardopmel. [Ipu TIIyOOKOM 3ajeraHud MECTOPOKICHUS
HY)KHO  COOpY)XaThb  HEOOJBIIIOE  KOJMYECTBO  OOJbIIUX  IUIAT(OpM,
MpeIHAa3HAYCHHBIX JUIsi OypeHUss W OOCIy)XHBaHUs OOJIBIIIOTO KOJIUYECTBA
OYpOBBIX CKBaXHH. THIT U pa3Mepbl COOPYKEHUS 3aBUCAT TAK)KE OT TITyOUHBI MOPSI
B MECTE JKCIUTyaTallud, OTJAJICHHOCTU OT Oepera, BHEIIHUX HArpy30K U JPYTUX
bakTopoB.

Puc.1 — Mopckas miardgopma

KoHcTpynpoBanue THUAPOTEXHUYECKUX COOPYKEHUN HEPTEIPOMBICIOBOTO
HA3HAYCHUS POBOJIST C yUETOM TPEOOBAHMUIA:
- appextuBHOCTH (KOHCTpYKIMS MCII momkHa OTBE4aTh CBOEMY HA3HAUCHUIO);
- HAJACKHOCTH (KOHCTPYKIIUS U BCE OJIEMEHTHI JIOJDKHBI 0€3 TMOBPEKICHHIMA
MPOTUBOCTOSITh BCEM JACHCTBYIOIINM Harpy3Kkam);
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- JIOJITOBEYHOCTH (JI0JKHA ObITh obOecriedeHa Oe30Tka3Has paboTa Bcex OypOBBIX
arperaros);
- 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).

[lepeuncnennsie TpebOBaHUs HEOOXOIMMO PacCCMAaTPUBATh B KOMILIEKCE.

2 3agaun

3aga4u COCTABISAIOTCS 3aKa3YMKOM U JIOJDKHBI B C€0s BKIIIOUATh:
- ucxoauble naHHble mig pacueroB MCII, koTopbele COCTaBIAIOTCS MO JaHHBIM,
XapakTepu3ymolmM Tornorpaduio MoOpckoro gHa B MecTe yctaHoBku MCII,
IIyOMHY MOpsI, XapaKTEpUCTUKY TPYHTOB, a TaKXe JaHHble 00 OKpyXarolen
cpene;
- TEXHOJOTWYECKHE M TEXHUYECKHE JaHHbIE OypeHUs: KOJUYECTBO OYpOBBIX
YCTaHOBOK, TTTyOUHY OYpPOBBIX CKBa)KHH, JOMYCTUMYIO Harpy3Ky Ha KprOK, Maccy
o0cagHON W OypWIIBHOM KOJOHH, NMPUBOJHYIO MOIIHOCTH OYpOBOW JieOeaKU U
OypOBBIX HACOCOB, OCHOBHBIC TEXHMYECKHE JIaHHbIE CJauyd OypOBOTO
00OpyZIOBaHUs, XapaKTEPUCTUKY OypOBBIX pPACTBOPOB, OOBEMBI  CHIMYYUX
MaTepHaioB JUIsl MPUTOTOBJIEHUSI OYPOBBIX M TAMIIOHAXKHBIX PACTBOPOB, THUIIBI U
KOJIMYECTBO XMMHUUYECKHX PEareHTOB, HEOOXOIUMBIN 00bEeM TOIUIMBA W roproye-
CMa30YHBIX MaTE€pUANIOB, OOBEMBI MUTHEBOM U TEXHUYECKOW BOABI U JApPyrue
JJaHHbIEC, KOTOpbIC JOJDKHBI OOecneurBaTh HOPMaIbHYIO paboTy OypoBoM
YCTaHOBKU;
- BTOPOCTENEHHbIE JIaHHBIC: KOJUYECTBO OOCTYKHBAIOIIETO MEPCOHANIA, CUCTEMBI
OTOIUICHHMS, MOJlaya BO3/yXa B CHUCTEMax YIpaBJeHUs], pa3MelleHue MmiaTGopMbl
OTHOCHUTEJILHO HAIpaBJIEHUs] BETPOB U BOJIH, IIYOHMHBI MOPs U T.I. OCOOEHHOCTHIO
TUAPOTEXHUYECKUX COOPYKEHUN KOHTUHEHTAJILHOTO Mieib(da sIBIASETCS TO, YTO
OHM CTPOSITCS W JKCIUIyaTUPYIOTCSI B YCJIOBUSIX, KOrJa Harpy3ka, BbI3BaHHas
€CTECTBEHHBIMU (haKTOpaMHu, OUYEHb OOJbIllasg, OCOOCHHO TPH 3HAYUTEIBHBIX
rIIyOMHaX YCTAaHOBKU COOPY>KCHHUSI.

K ruapoTexHHYEeCKUM  COOPYXKEHUSM  KOHTUHEHTAJBHOTO  Ielbda
MPEABIBIISIIOT MOBBIIICHHBIE TPEOOBAaHUS OTHOCHTEIIBHO HAJIEKHOCTH B CBSI3H C
TEM, YTO Ha HUX IMOCTOSTHHO HAXOUTCS 0OCITYKHBAIOIIUN TTEPCOHAI.

3 OcHOBHbBIE U BTOPOCTENEHHbIE MOPCKHE THAPOTEXHUYECKHE COOPYKEHUS

Mopckne TUAPOTEXHUYECKUE COOPYKEHHUs, B 3aBUCHUMOCTH OT HA3HAYECHUS,
JIEJIATCS. Ha OCHOBHBIE M BTOpOCTENEHHbIE. K OCHOBHBIM OTHOCSTCS T€
COOPYKEHUS, BBIXOJ KOTOPBIX M3 CTPOS MPUBOAUT K HAPYLICHUIO HOPMAaJbHBIX
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YCIIOBUH paboOThl (dKCILIyaTallii) BCETO KOMIUICKCA, a K BTOPOCTEICHHBIM —
KOTOPBIC HE BJIMSIOT Ha pabOTy BCEro CTPATErnyeckoro oobekra. B 3aBucumocTu
OT pa3MepoB, JCHCTBYIONIMX Ha HHX, HArpy30K W CICACTBHHA pa3pyIICHUSA
THIPOTEXHUUCCKUE COOPYKECHUS KOHTUHEHTAJIBHOTO MieNb(ha JACIATCS Ha KIacChl
KaluTaJIbHOCTH.

Bech nepuos cymiectBoBaHus OypoBOil OalllHU B MPOIECCE SKCIUTyaTalluy Ha
KOHTHHEHTAJILHOM IIIeTb(e COCTABIISICTCS U3 TAKUX ITAIIOB:
- CTPOWTEILCTBO Ha OeperoBoi 0a3e: Ha ATOM dTale BBHITOIHSIIOTCS PadOTHI,
CBSI3aHHBIC C M3TOTOBJICHUEM W MOHTA)XKOM OTJICIHHBIX KOHCTPYKTHBHBIX OJIOKOB
WA COOPYIKEHUS B IICJIOM;
-TPaHCTIIOPTHPOBKA K MECTY YCTAHOBKH,
-yCTaHOBJICHUE OKOHYAHHS CTPOUTEIIbCTBA;
- OKCIUTyaTalus y3JI0B U arperaToB OypoBO OarrHu.
-IEMOHTAaX.

JIIs KaXJI0ro W3 JTaloB JIOJDKHBI OBITH PAacCMOTPEHBI COOTBETCTBYIOIIHE
pacdeTHbIC CIy4au, PU KOTOPBIX COOpYyKeHUE OyIeT paboTaTh B 60J1€€ BHITOIHBIX
YCIIOBUSX. DTUM OOecTieurnBaeTCsl HaJlexHas paboTa cOOpYKEHUST Ha TIPOTSHKCHUN
BCETO MEPHOJa €ro CyIIeCTBOBaHHE.

4 Coopy:keHHsI KOHTHHEHTAJbHOTO 1Ieabda

CoopyxeHusi KOHTUHEHTAJIBHOTO IIeib(a 4acTo MPUXOAUTCS PAaCCUUTHIBATH
JUIL YCIOBUH CJIOKHOI'O HAIIPSDKEHHOIO COCTOSIHUSA, IUId KOTOPOro eunie He
pa3paboTaHbl METO/bI ONPEACICHUS YCWINNA U AeopMalnii ¢ y4eTOM HEYIpYyrux
XapaKTepUCTUK MaTepuala KOHCTPYKLIMH COOPYXKEHHs U €ro OCHOBBL. B aTmx
CIy4yasxX JOIYCKaeTcsl NPOBOJWUTH PACUETHl 3a JNOMYCTUMBIMHM HANPSKEHUSIMHU.
Takoe cocTosHHME, NpPHU KOTOPOM COOPYKEHHE WM €ro OCHOBA IIEPECTAET
YIOBJIETBOPATh 3aJaHHBIM TpeOOBaHUS Ha BCEX OJTamax CTPOMUTENLCTBA U
DKCIUTyaTalluM COOPY>KEHUs, Ha3bIBAETCS NpeAenbHbIM. lIpenenbHoe cocTosiHue
noApasaensercd Ha ABe rpynnsl. llepBasd rpynna BKIIOYaeT NMPEAENbHBIN pacyer,
KOTOPBI BENET K MOTEpU HECyLeH CMOCOOHOCTUM WIJIM TOJHON HENPUTOJHOCTH
KOHCTPYKIIMU WJIM €€ OCHOBBI K AKCIUTyaTalu. Bropas rpyrmmna BKItOYaeT B ceOs
IpPEACIbHbIM  pacyeT, KOTOPBbIM 3aTpyAHSET HOPMAJIbHYK OKCIULyaTaluio
COOPYXKEHUS U €ro OCHOBbL. K mpenenpHOMYy COCTOSIHHIO — II€PBOM TPYIIIBI
OTHOCSITCH:

- 00111251 TOTEPs] CTOMKOCTH OAlllHU B LEJIOM;
- IIOTEPsA CTOUKOTO ITOJIOKEHHS;
- IEPEX0J B CMEHHYIO CUCTEMY;
- KAaUeCTBEHHOE U3MEHEHUE KOH(DUrypaiuu;

- COCTOSIHUE, MPU KOTOPOM BO3HHMKAET HEOOXOIUMOCTh OCTAHOBKH HKCILTyaTalllH B
pe3yJibTare TEKy4eCTH MaTepuana, CIBUTa B COCOUHEHHSX, ION3Y4YECTH WIH
YPE3MEPHOIO PACKPBITHS TPEILIHH.
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K npenenbHOMY COCTOSIHHUIO BTOPOM T'PYIIIBI MPUHAIJIEKUT TO, YTO SIBISIETCS
HEJIONYCTUMBIM COTJIACHO YCJIOBHUSIM HOPMAJIbHOW AKCIUTyaTalUu:
-neopManuu KOHCTPYKIIMI WIIH OCaIKU;
-KoJie0aHuEe KOHCTPYKIIUY;
-U3MEHEHUE MOJI0KECHUS;
- 00pa3oBaHuE TPEIIUH.

5 CBaeunble pyHIAMEHTHI

CBaeuHble (QyHIAMEHTBI — 3TO OJHA M3 Haubolee BaXKHBIX YacTeH
KOHCTPYKUMHU IUIaT(GOPMBbI CKBO3HOIO THUIA. OTa KOHCTPYKLHS MOXET OBbITh
BBIIIOJIHEHA B BUJIE:

- OJJMHOKUX CBal, KOTOPBIE MOTPY>KAIOT B TPYHT Y€pE3 CTOMKH ONOPHBIX OJIOKOB;

- TPYHNIOBBIX CBail, KOTOpblE HUMEIOT KPYroBoe pa3zMelieHue B Iuta”e. Ux
NOTPY’KAIOT B TPYHT 4Y€pe3 ClELHAIbHBIE HANPaBJISIOIIUME U CBA€YHBIE OOOMMBI.
Ha cerogns camoe Oo0ibIIOE pacnpOCTPAHEHUWE MOJYYUIIM CBau CIEAYIOIINX
THIIOB: 3a0UBHBIE; OypoO3aJ1BHBIE; c pPaCIIMPEHUEM. Haubounee
pacnpoCTpaHEHHbIMH, OCOOEHHO B 3arpaHUYHOl MpaKTHKE, MPU BCEX BHUAAX
IPYHTa, KpOME CKaJIbHBIX, CTaJu 3a0uBHbIE. Takue cBaW BBINOJHAIOTCS U3
MeTaJIIMYeckuX TpyO. PacueTHas ammHa cBaM JOCTUTAeTCA IYTEM CTBHIKOBKH C
NOMOUIbIO CBapKU OTHENbHBIX cekiuil. Camyio OONbIIyI0 HPOYHOCTH HMEIOT
OecioBHble TPYOBI. [Ipy HaMMYMKM COBpEMEHHOT0 00O0pYI0BaHUS METANIMYECKUE
TpyOuaTble cBaM yjaaercs OBICTPO 3a0MBaTh Ha MPOEKTHYI0 MyOouHy. HuxHue
KOHIIBI CBaii OCTAaBJSIOT OTKPBITBIMM, a MOCIE OKOHYAHMS WX YCTAHOBKU T'PYHT
IOJIHUMAIOT HA NOBEPXHOCTH U 3AIOJIHAIOT MPOCTPAHCTBO LEMEHTHBIM PACTBOPOM
U OETOHOM, KOTOpbIM B 2-3 pa3a MOBBIIIAET MPOYHOCTH CBau. B ciiydae, korga
MPOXOJUT OTKA3 MPH YCTAHOBKE CBaM /10 TOTO, KaK OHa JOWJET A0 MPOEKTHOMN
rJyOMHBI, MPUHUMAIOT CIEUUAIIbHBIE MEPBI AJI €€ JalbHEHIIe yCTaHOBKU. DTO
MOXET ObITh 3a0uBaHue ¢ pa3OypuBaHueMm. Tak, nuamerp OYpOBBIX CKBa)KuH,
KOTOpbIE OYpSAT HUXKE OT TOoplLa yXke 3a0UTON CBau, HE JIOJDKEH mpeBblIaTh 75%
JIMaMeTpa CBaW MPU TIUHUCTBHIX rpyHTax U 50% mnpu mecuaHbix; 3a00M OYpOBBIX
CKBaXWH JIOJDKHBI HAaXOIWTHCS HE MEHee 4eM Ha 3-4,5 M BbIIIE OT IMPOEKTHOU
rJyOMHBl YCTAaHOBKHM CBaul. B HEKOTOpBIX CiIydasX NPUMEHSIOT ABYXCTEIEHHOE
3a0MBaHuE CBaii: MEPBYIO BHEIIHIOK CBar0 3a0MBAIOT K 33JaHHON OTMETKE, TOTOM
pa30ypHuBalOT TPYHTOBOE SIIpO, KOTOPOE 00pa3oBajoCh B CEpeAUHE, U dYepes
o0pa30BaHHOE MPOCTPAHCTBO 3a0UBAIOT JPYTYIO CBAal0 MEHBIIETO AUAMETpA.

6 CoBmecTHasi paboTa CBae4HBIX 3JIEMEHTOB

Jlnst oGecrieyeHust COBMECTHOM pabOThl 000MX CBA€UHBIX JIEMEHTOB KOJIBLIEBYIO
IeJIb MKy CTEHKaMHU TPYO LIEMEHTUPYIOT, @ BEpXHUE KOHILbI CBAPUBAIOT JAPYT C
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apyrom. Illenp Mexay BCTaBHOM CBaed M CTEHKOW OypOBOM CKBa)KMHBI
HeMeHTUPYIOT. [Ipu 3TOM pexomeHiyeTcs, YTOObl 3Ta 1Ieab ObUIa HE MeHbLIE 75
MM.

CnoXHBIE TEOJOTMYECKHE YCIOBUSA, KOTOpPBIE BCTPEUYAKOTCSI HAa MOPCKHUX
MECTOPOXKICHUX, 4acTO HE IO3BOJISAIOT NMPUMEHATH 3a0UBHBIE cBau. B cBs3u ¢
TUM IIMPOKOE IIPUMEHEHUE HOJIY4YHJIN Oypo3aJuBHbIE CBaMU.
Jlig ycTaHOBKM Oypo3ajJMBHOW CBaW B TPYHT Ha DIIyOMHY, IPETyCMOTPEHHYIO
IpoeKTOM, OypsAT OypoByr0 CkBaxuHy auamerpoM Ha 150-200 MM OGombiie
nuameTrpa cBad. [lotom B OypoByIO CKBaKHMHY OITyCKalOT CBal M MPOBOJSAT
neMeHTrpoBanue. Kpome Takoil mpocToil CXembl, IPUMEHSIOT OypO3aJIMBHBIE CBAaU
KOMOMHHMPOBAHHBIE, KOTOPBIE  COCTOST W3  HECKOJBKUX  KOHIIEHTPHUYHO
pasmeleHHbIX TpyO. TpyOy Oosblioro nuamerpa 3a0bHMBalOT B BEPXHUE IUIACTHI
IPYHTa, OHA CIY>)KHT BOJOOTHEJSIONIEH KOJOHHOW W SIBJISIETCS OJHOBPEMEHHO

HaIpasJIstonen npu OypeHuun OypOBBIX CKBa)KHH.
CoBpeMeHHbIE  CIOCOOBI  IIEMEHTHUPOBAHHUS  CBail  MpeaycMaTpUBAIOT
BO3MO>HOCTh noAa4u pacTBopa noa BBICOKHM JTaBJICHUEM.

I[JUI oOecreyeHUsT COBMECTHOM pa6OTBI CTBOJIa CBal H Cro pacHiupCHHUC B
pa36ypeHHy10 4acTb IIepca OCMCHTHUPOBAHHUCM  IIYCTOTBI  YCTAHABJIIMBAIOT
METaJJIMYEeCKUI AHKCEP.

7 YcTanoBKa 0J10K0B

Pa3rpy3ky ¥ ycTaHOBKY OJOKOB B BEPTHKAJIHLHOM IIOJIOKCHHUU IPOBOJAT B
HECKOJIbKO 3TamoB: pas3rpy3ky omnopHo yactu MCII u ycraHoBKy €€ B
BEPTUKAIIBHOE TTOJIOKEHHUE; 3aKpeIlyieHue OI0Ka CBassMM Ha MOPCKOM JTHE; MOHTaX
BEPXHETO CTPOCHUS M MOIyJIeH. TEeXHOIOTHS pa3rpy3Ku OYypOBOTO 00OpYTOBAHHMS
¥ YCTaHOBKA €T0 B BEPTUKAIHHOE TOJOKCHUE HE 3aBUCHUT OT €r0 BBICOTHI U Beca.

[naByunii KpaH IOJDKEH HWMETh JOCTYITHBIE pa3Mepbl, YTOOBl HAJIEKHO
BBITIOJIHATh BCE ONEpallMM TPU [OBOPOTE IUIABAIOIIETO MOHOOJOKA W3
TOPU30HTAJILHOTO B BEPTUKAIBHOE MOJIOKEHUE U YIEPKUBATh MOHOOJIOK Ha IJIaBY
0 TeX TMOop, MOKa OH He OyJeT YCTaHOBJEH B HYXHOM TmosioxeHuu. C
YBEJIMYECHHEM TIIyOMHBI TEXHOJIOTHS CITyCKa MOHOOJIOKA HUMEET HEKOTOphIE
ocobenHoctu. Tak, ecnmu macca riyOOKOBOJHOTO MOHOOJIOKA OYE€HBb OOJIbIIAsi, TO
OH MEJJICHHEE pearupyer Ha JCHCTBUE BOJH, Ye€M KpaH, KOTOPBIM HAXOIUTCS HA
1aBy. OTO pa3Inure B THIPOIUMHAMHYCCKOW pEaKIMy KpaHa U MOHOOJIOKa MOYKET
co37aBaTh JOMOJHUTEIIbHBIC TUHAMUYECKHE HArpy3KH Ha KpaH, KOTOPBIA OYCHBb
OIAaCeH TPH TPOBEJICHWU PAabOT MO YCTaHOBKE MOHOONOKa Ha Mecto. Ilocie
YCTaHOBKUA MOHOOJIOKA €T0 3aKPEIUISIOT CBasMHU.

8 MoayJibHOE CTPOMTEJILCTBO B MOpe

MoHnTax 0J0KOB OYpOBBIX M HE(TENPOMBICIOBBIX COOPYXKEHUN HE SIBIISETCA
HOBBIM. OCOOEHHOCTH €ro B MOPCKOM HE(QTENPOMBICIOBOM CTPOUTEIHCTBE
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3aKJTF0YAETCs B MMPUMEHEHUU 00JIee MAaCCUBHBIX M OOJBIINX ra0apUTHBIX OJIOKOB.
[[Tupokoe pa3BUTHE MOAYIBHOE CTPOMTEILCTBO B MOPE IMOJIYUYHIIO B CBSI3U C TEM,
YTO B MOPCKHX YCIIOBHSIX CTOMMOCTH CTPOUTEILCTBA HEPTEIPOMBICIOBBIX
o0bekToB o0xoauTcss B 5-10 pa3 mgopoke, 4eM Ha cyme. TpyaoeMKOCTh
CTPOUTEIBCTBA M MOHTAX arperartoB HEMOCPEJICTBEHHO Ha MeECTe pPabOThI
1aTGOPMBI B MOPE SIBJIICTCSI OYCHBb BBICOKOW. M3roToBIcHHE MOIyIeH OONBIIONH
MacChl YCIOXHSET WX TPaHCIOPTHO-TIOTPY30YHBIC orepanuu. I[losTtomy B
OOJIBIIMHCTBE  ciaydaeB Macca Moxayied  cocraBiasier  500-800  TOHH.
Pa3smeppl W KOJIMYECTBO MOMAYJCH OMPENESIOT YHUCIOM OYpPOBBIX CKBaXKUH,
KOJIMYECTBOM OypOBBIX YCTAHOBOK, KOTOpOE€ TIpearnosiaraetcs OypeHHeM Wu3
JTAHHOU MIaT()OPMBI, 0’KHIaeMbIM JCOMTOM U APYTHMH XapaKTCPUCTUKAMHU.

9 Pazmemenue MoayJei

Pasmenienue mopyneir Ha tuiatpopMe MOXKET OBITh OJHO-, ABYX- U Oolee
MOBEPXHOCTHOE. Y CTaHOBKA MOJyJIeH Ha 1uiaTopMe MOKET MPOBOJAUTHCS B OJUH
Wi JBa dTana. Ha mepBoM »JTame MNpOU3BOJUTCS OCHOBHOE Ha3HAYCHUE
watdopMbl OypeHus: OypoBBIX CKBaXXMH M obOecrnedeHue no0buu HedTu. Ha
BTOPOM DJTare, Mocjie OKOHYaHHWs OypeHHs KycTa OypOBBIX CKBaXXMH, OypoOBOE
000pyZI0BaHUE CHUMAETCS C TJIATGOPMBI, U Ha €r0 MECTO YCTAaHABIUBAIOT MOIYJIH
C JIOMOJIHUTEIbHBIMU TEXHOJIOTMUYECKUMH YCTAaHOBKAMH, KOTOpPbIE BKIIIOYAIOT:
YCTAaHOBKH JUTSI TIOATOTOBKHA W YTHUJIM3AIMM Ta3a, KOTOPBIH CKUTalOT Ha (hakerne,
YCTAaHOBKH TIOJITOTOBKU M 3aKa4K{ BOJIBI B IUIACT, YCTAHOBKY IS KAITMTAJILHOTO
pEMOHTa OypOBBIX CKBA)KHH, o0opynoBaHue raznudra 151 Ip.
Ha BepxHeMy ypoBHE KaxJ0il paboueil mIomaaku yCTaHOBIICHbI OypoBas OariiHs,
OypoBasi JnebOenka, poTtop u Jpyroe obOopyaoBanue. Ha HmkHEM ypoBHE
pa3MelalT  pe3epByapbl sl OypoBOro  pacTBopa C€  BHOpPOCHTaMH,
MECKOOTACIUTEISIMU, UIOOTIACIUTENIAMH, Jera3aTopel W np. BeprukanpHas
pabouasi TUIONIa/Ka TMpeJHA3HAueHa MJid Tpuema BeprojieToB. Ha momanake
MPEIyCMOTpEeHa OOJIMIIOBKA TMPOTUB CKOJBKECHHS, TMPEayNpeauTeIbHas CeTKa,
CBETOBAs CUTHAJIM3AIMS U TPOTHUBOIIOKApHAS 3aIHUTa.

10 Pa3menienne TeXHOJIOTMYECKOr0 000PYyA10BAHMS

Kommieke TexHOIOTHYECKOTOo 00O0Opya0oBaHMS ISl JOOBIYM W IOJATOTOBKHU
Hedtu u raza Ha MCII ycranaBnuBaroT Ha maTdopme Ha BTOpoi craauu. OH
obOecrieunBaeT J00BIYY U TOJATOTOBKY HE(TH M Ta3a MO CICAYIOMICH CXEeMe:
MPOYKIUSA #3 OYpPOBBIX CKBAXHH 4Yepe3 YCThEBYIO apMarypy TOCTyINaeT B
MaHU(]OIBA, KOTOPBIM COCTOUT M3 YETHIPEX PACIPEACTUTEIbHBIX JIMHUN: JBYX
TEXHOJIOTUYECCKHUX;, OJHOM HHU3KOM M OJHOM JWHMU HCHOBITAHUS W OYUCTKU
OypoBbIX ckBaMH. llomaua u3 kaxzaol OypoBOM CKBaxuHbI HepTH U rasa
perynupyeTrcs 3aiBmwkkaMu. Pa3Benka W pa3paboTka HEQTSHBIX TOPU30OHTOB,
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3aJIeTalouX MO JHOM MOps, B 3aBUCUMOCTH OT YCJIOBUN MOXKET OBITh MPOBEICHA
pasHbiMu crioco6amu. OCHOBHOM MpoOJIeMOl NpU MPOBEAECHUU paboOT B MOpE B
nocjenHee BpeMs SBISIOCh CO3JJaHue MPOU3BOJCTBEHHON IUIOMIAAKH, U3 KOTOPOH
BEIyTCs Bce pabOTHI MO OypeHHIO OYpOBBIX CKBaXKMH U 10ObIYa HE(DTH.

B~ w

Bonpocs a5 codece1oBaHus

Kak onpenenstorcsi pa3Mepbl COOPY)KEHHMST MOPCKHX IUaTGopM mpu
OCBOECHHH MECTOPOKIECHUIN?

M3 Kakux 3TamoB COCTABIIETCS MEPUOJ CYLIECTBOBaHUS OypoBOUl OaliHu B
IPOLIECCE IKCIUTyaTallud Ha KOHTUHEHTAIbHOM Hienbde?

CBau KakuX TUIIOB HauboJiee pacpOCTPaHEHbI B Hallle BpeMs?

B cBs3u ¢ yeM HIMPOKOE pa3BUTHE MOIYUYUIIO MOIYJIBHOE CTPOUTEIBCTBO B
Mope?

[To kakoili cxemMe KOMIUIEKC  TEXHOJOTMYECKOro  000pyAOBaHUSA
obecnieunBaeT J00bIYY U MOArOTOBKY He(TH U ra3a?
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IIpakTH4eckoe 3aHsATHE D
Cucrembl pa3padoTKu meabGOBBIX MeCTOPOKACHU I

Heab n coxep:kanue: O3HaAKOMJIEHME € CHCTEMaMU pPa3pabOTKH IIEIb(OBBIX
MECTOPOKICHUN.

OprannzannoHHas popma 3aHATHA: co0eceqOBaHMeE.

Bce moctymabie cpencTBa pa3pabOTKH MECTOPOXKACHUA U TOOBIYM HEPTH U
raza Ha rayouHe okojo 300 M u Gosee YeTKO MOAPA3IEISAIOTCS HA TPU TPYIIIbL:
CUCTEMBI, 3aKpEIUICHHbIE HA JHE MOps, IIBAPTYEMble W NPUBS3aHHBIC IJIABYYHE
CUCTEMBI, & TAK)KE MOJABOIHBIE TOOBIYHBIE CUCTEMBI (PUCYHOK 1).

CrauwonapHbie MNnasyune
[ nnavpopmnt | cUCTeMbI |
Mnasyyasn
Mnaeyyee ycTaHoska
oCHOBaHWe Ans fo6uivm,
C HaTAXHbLIM XpaHeHus
beronHan CransHan 'bkana AKOPHbLIM Wraurosas W OTIrPYy3Ku

nnargopma nnatdopma nnardopma Kpennexsuem nnarpopma Hadpm (FPSO)

L noasoamsie
BOBLIYHLIE CUCTEMBI

Pucynox 1 - Bapuantsl cuctem pa3paboTKu NTyOOKOBOIHBIX CKBAXKUH

CucremMbl, 3aKpeIJieHHbIe HA ITHe MOPS
Takue KOHCTPYKUMU OMNHUPAIOTCS HEMOCPEACTBEHHO HA MOPCKOE IHO U
KpEIATCA 3a CYET CBOEro Beca JMOO ¢ MOMOIIBIO CTAIBHBIX ONOP, YIUPAIOLIUXCS
OJIHUM TOPILIOM B MOPCKOE€ JIHO, IpyTUM - B Iuiatgopmy. B 3Ty rpynmy BXOIsT
HECKOJIbKO TUIOB TIATQOPM.

Cranuonapublie mjaargopmbl. COCTOAT M3 OMOPHOTO OJIOKa PEHIeTYaToro
Tuna u nanyd. brmok mpencraBiser coO0W BBICOKYIO BEPTUKAIBHYIO CEKITHIO,
COCTABJICHHYIO M3 CTAJIbHBIX TPYO M C TOMOIIBIO CBall 3aKPEIJICHHYIO HA MOPCKOM
nHe. CBepXy KOHCTPYKIIMM pacrojaraercs J00bIYHOE O0OpYyIOBaHHE, JKHIIBIE U
CITy’kKeOHBIC TIOMEIICHHUS KOMaH/IbI, a TAKXKe OYypOBBIC YCTAHOBKHU.
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I'mOkue minargopmbl. AHAJOTMYHO CTAlMOHAPHBIM, COCTOAT U3 TPYOHBIX
AJIEMEHTOB U 3aKpEIUIEHbl HA MOPCKOM JIHE C IOMOILBIO CBai, MOAAEP)KUBAIOIINX
nany0y. Ilpennonaraercs, uro rubkue miarGopmsl MOTYT BbLAEpKaTh OOJbLINE
OTKJIOHEHHMSI OT BEPTUKAJIU, YeM 00Jiee MAaCCUBHBIE CTAllMOHAPHBIE IUIAT(HOPMBI.

I'paButanmonnbie niaargopmbl. CKOHCTpYUPOBaAHBI U3 kelie300eToHa. OHU
OCTalOTCS Ha MECTE MCKIIOYHMTEIHHO 3a CUeT COOCTBEHHOTO Beca. Mcmomp3yroTces
1o riyoud 1000 ¢yT. (300 M), omHAKO CO BpEMEHEM B CBSI3U C PHCKOM CITOJI3aHUS
TpeOYIOT HATUYIMST 0COOO0 TBEPIBIX JOHHBIX TIOPO/I.

IlnaBy4ue cucTeMbl
Takue cucTemMbl BKIIOYAIOT B ce0sl TUIAaTGOPMBI C HATSHKHBIM BEPTUKATHHBIM
SKOPHBIM ~ KpCIUIEHHWEM, IUIaBy4Yre He(TeT0OBIYHbIC CHCTEMBI, IIITAHTOBBIC
1aTGOPMBI, a TaKKE IUIABYYHE YCTAHOBKH JUIA NOOBIYM, XPAaHCHHS M OTIPY3KH
HedTu. [ Toro 4roOsl 1r00as U3 ITHX IIaTGOpPM OCTaBajgach Ha MecTe M Oblia
CBS3aHa CO CKBWKHMHOM Ha JHE, €¢ HEOOXOJMMO IIBapTOBaTh C IOMOIIBIO
HATSOKHBIX WJIM TIPOBOJIOYHBIX KAHATOB U ICTICH.

InardopmMbl ¢ HATSZKHBIM BePTHKAJIBHBIM SIKOPHBIM KpeIJIeHHEeM
(tensionlegplatforms, TLP). Dra miatdopma npeacraBiseT codoit aperidyromniee
OCHOBaHHWE, COCTOSIIECE M3 IUIABYYHMX KOJIOHH M TMOHTOHOB. CTalbHBIC INTaHTH
yIEPKUBAIOT €r0 YyTh HIDKE €CTECTBEHHOTO YPOBHS IOTPYXKCHHS, IOITOMY
KaHaThl HATSATUBAIOTCS U HE JAIOT IIaTGopMe CIABUHYTHCS C MecTa. TeM He MeHee
wiatopma ciaerka MeHseT MECTOMOIOKEHUE BO BpeMsl TopMoB. OOBIYHO Takue
1aT(pOpPMbI OCHAILIEHBI HAJBOJHON (POHTAHHOW apMaTypoi, HO HCIOJIb3YETCS U
MOJIBOAHOE 000pyAOBaHNE. AHAJOTUYHO CTAI[HOHAPHBIM CHCTEMaM, TIaT(hOpPMBI C
HATSDKHBIM  KPEIUICHHEM TO3BOJISIIOT OypUTh CKBaXHHY HEMOCPEICTBEHHO C
nanyOwl. [ moObiuM HE MeHbIeH TIyOMHE WCIOJIb3YyeTCs yMEHbBIICHHAs
moaudukamms TLP.

IITanroBpie miaar@opmel. Y 3T0ro THMNA MmiaTGopM MIABYUYECTh JTOCTUTAETCS C
MOMOIIbIO OOJBIIUX IUIMHAPOB, HAXOMAIIMXCS HA JHE MOPS, YTO IO3BOJSET
ynepxuBath iargopmy Ha Mecte. [lIBapToBka mimatdopmsl Tpedyet ot 8 10 16
MIPOBOJIOYHBIX WM CHHTETHUECKUX KAaHATOB W IIeTel. 3a CUYeT OrpOMHONM MacChl
IITAHTOBBIE TUTAT(GOPMBI MPAKTHYESCKH HE HCTIBITHIBAIOT BEPTUKAIBHON KauKH JTaXKe
py ITOpMax, OJHAKO MOTYT HEMHOTO CMEIIAThCs TOJ JICHCTBHEM BETPOB M
TeueHnii. Kak [1s1 mpeapIayIero Tuia, 37eCh HCIONB3YIOT MPEUMYIIECTBEHHO
HAJBOJHYIO apMaTypy, OJHAKO BCTPEYAIOTCS M TMOJBOJHBIE CHCTEMBI, OOBIYHO Ha
rJ1yOOKOBOJIHBIX y4acTKax.

InaByunenedrenoobrunbiecucrembl (floating production systems, FPS).2to
CyogHa W IUIaTGOPMBI C HATSOKHBIM KpPEIUICHHUEM, JIMOO TOJNYIOTPY>KHBIC
OCHOBaHMsI, Ha KOTOPBIX YCTAaHOBIEHO J00bIYHOE oOopymoBanue. OHH
yIEeP>KUBAIOTCS HA MECTE C TIOMOIIIBIO MPOBOJIOYHBIX WIJIH CHHTETHYECKUX KaHAJIOB.
Tak KaK OHHM JOBOJIBHO WHTEHCHUBHO JIBHTAIOTCS KaK B TOPH30HTAIBHOM, TaK U B
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BEPTUKAJIBHOM IIJIOCKOCTH, TO HE JOMYCKAIOT HU YCTAHOBKY HAJBOJHOIO
o0opyaoBaHusl, HU OypeHue. 3HaYuTeNbHAs MOABMKHOCTD B IITOPMALLIUX MOPSIX U
OypHBIX TEUEHUSIX TpeOyeT CHeNHaTbHOr0 O0OpYIOBaHUS M TPYOOIPOBOIOB,
KOTOpbIE CIIOCOOCTBOBAJIM ObI IOCTaBKE Ta3a UM HEPTH OT YCThsl CKBAXXUHBI Ha
JTHE HaBepX, Ha TIaTPOpMy, 1€ PACIIOI0KEHO JOOBIYHOE 000PYIOBaHUE.

IlnaByyne YyCTAaHOBKHM I [J00bIYH, XpaHeHHUs W OTIPy3kH HedTH
(floatingplatform, storage, andoffloading, FPSO) - 510 kpymHble 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
MOMOIIIBI0 TAHKEPOB CHaOkeHus. VX wmomudukammein sBIAIOTCS TUIaBY4YHE
HeprenanuBHple  Xpanwimmina  (ITHX), kotopeie momywyaror HepTh C
PacCIoJIOKEHHBIX HEMOJANeKy N00bUHBIX iatdopm (00bryHO FPS) u xpansr ee,
JTOXKUAAsACh TaHKepoB cHaOxkeHus. Cucrema, Bikmodaromas FPS wu ITHX
anajgornyna FPSO. Jlns HedTemoObIBalOIMX OCHOBAHWM TaKOro THIA TIyOWHA
BOJIbI POJIU HE UTPACT

IToaBoaHbIE TOOBIYHBIC CHCTEMBbI
Takass cuctema BKJIIOYAET OJHO WJIM HECKOJIbKO YCTHMH CKBaXMH Ha
MOpPCKOM JHE, KOTOpbI€ HANpPSMYIO CBA3aHbI C IMJIATHOPMON WM C MOJABOJHBIM
MaHu(doapaoM (0OBsSI3KOW apmaTyp KycTta CcKBaxuH). CoequHeHus B TakKou
CUCTEME - O3TO TpyOONpOBOABI, BEAyIIME K CTAlMOHAPHOM MO0 IUIaBydeu
maTpopme, KOTopask MOKET OBITh PAaCMOJO0KEHA B HECKOJbKHX KHJIOMETpax OT
MecTa J00bun. Takke He UMEIOT OTpaHUYEHUI 0 IITyOuHE.

Br100p cucTeMbl pa3padoTKu
BeiGop momgxonmsmmx CcHUCTEM pa3paOOTKHM  MPEAINojaraeT  OIECHKY
CTaHJAPTHBIX (U3HUECKUX YCIOBUW JOOBIYU: TIOyOWHBI MOpS, CTPOCHHUS
KOJUIEKTOpa U €r0 PACIOJIOXKEHHUS, JOCTYITHOCTH TPAHCIIOPTUPOBKH (OTAEIBHO)
He(TH U raza.
I'nyouna mops. ['myOuHa Mops sBIseTcs pemaronmm GakTopoM B BEIOOpE
cucteMbl pazpaboTku. [Ipubau3uTenbHbie 3HAYEHNU MAKCUMAaIBHOW TTyOUHBI JIs
KaKJIOTO U3 BO3MOYKHBIX THUITOB TIIATGOPM MTPUBEICHBI HIKE:

CTaIMOHAPHBIE TIATQOPMBL. ... .vveeeurrieeiieerireeeiteeeeereeasreesseeesseessseesnssees 10 460 m
['paBUTALIMOHHBIE TIATMOPMBL......cueereeurerieenieeitenitenieeneeeatesseetesaseseeenseeasesaeenees 300 m
[THOKHE TITATQOPMBL....cvvvieeiieeeiieeeiieeeieeenteeereaeeentaeesseeesseeessseeensseeensseessseens 910 m
[TnaTdopmbl ¢ HATSHKHBIM BEPTUKAIBHBIM SIKOPHBIM KperuieHueM (TLP)......1500 m
[IITAaHTOBBIC TIATQOPMBL.......veeeirieeeiieerireeerireeeiereestreesseeesseeessseeensseeensseeessnes 2290 m
[TnaByune HedrenoObranbIe CUCTEMBI (FPS).....coviiiiiiii HeorpanuuenHo
[ToABOIHEIE TOOBIUHBIE CHCTEMBL. . ... eeeeeeeeeeeeeeeeeeeeeens Heorpanuuenno

TpancnoprupoBka Hedptu. I B MekcukanckoMm 3anuBe, 1 B CeBepHOM
MOpE YK€ YCTaHOBJIEHA CETh TPyOOmpoBOoAoB. MHOrma CTOMMOCTH MPOKIIAIKU
HOBOTO TpPYyOOINpPOBO/JA HACTOJIBKO BBICOKA, YTO MPHUHYXKIAET HCIOJb30BaTh
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IaBydne J00bIYHbIE TUIATGOPMBI ¢ HEPTEXPAHWIUIIEM, YCTAHOBJICHHBIM Ha
OCHOBaHUHU WJHU ApeidyromumM Henonaneky. B takux cinyuasx tpedyercs [THX, a
aydyme  FSPO, kak Hampumep, B yJaJeHHBIX paiioHax 3anagHoi Adpuku,
3anaanbix Illernmenackux wnm  @Dapepckux OCTpOBax, TIAE€ HET HUKAKOU
TpyOONPOBOHON HMH(PPACTPYKTYPHI.

Yrunuzanua raza. Hanuuve raza MokeT ObITh KakK MOJIOKUTEIbHBIM, TaK U
OTpHULIATEIbHBIM (PAKTOPOM IpHU BbIOOpPE cUCTeMBbI pa3paboTku. Eciu B HedTH
MPUCYTCTBYET PACTBOPEHHBIN MNPHUPOJHBIN Ta3, TO CXKUTAHWE ra3a HE peuiaer
npobiiemy. IlpakTudecku mr000€ 3aKOHOJIATENBCTBO, PETYIHUPYIOIIEE MOPCKYIO
n00br9y HedTH, 3ampeliaeT WIH OTPAaHUYMBACT TMPOAOIKUTEIBHOE CHKUTAHUE
nomyTHOro rasa. ['a3 sBIseTCS TOJOXKUTENbHBIM (DaKTOpPOM, eciu BOIU3U
MECTOPOKICHHS UIMEETCs ra30mnpoBol. B Takom ciyuae Hanbosee 61aronpusiTHIM
OKa3bpIBa€TCS BAapUAHT, KOTJAa B KOJJIGKTOpE Npeobiamaer ra3, a >KUIKOCTh
MPUCYTCTBYET JUIIb B HE3HAYUTEIbHBIX KOJTUYECTBAX.

['a3 6e3 mpobieM MpoOXOAUT MO TPyOONMpPOBOJAAM OOJIBIIME PACCTOSIHUS C

MUHUMAJIbHOM moTepedt naBnenus. Eciam ra3 nonyTHeld W 100bYa HedTH
peHTabenbHa, ra3 MOKHO MOBTOPHO 3aKadaTh OOpaTHO (pernpeccupoBaTh) B TOT
KOJUIEKTOp, OTKYyJa OH OBbUI MOJIy4eH, JIMOO B JAPYroi MOIXOISIINN KOJUIEKTOP.
Jns  penpeccur ra3a B KOJUIEKTOPBl MPEUMYLIECTBEHHO HCIOJIb3YIOTCS
KOMITPECCOPHI, PACIIOIOKEHHBIE HAa TOOBIYHOM m1aTdopme. B HEKOTOPBIX ciyyasx,
KOI'/Ia TOIYyTHOTO ra3a Majlo, OH MOXXET MOJIHOCTBIO pacXo0/I0BaThbCs HAa HYKIIbI
1aT(OPMBI: TPOU3BOACTBO JIEKTPOIHEPTUU ISl HACOCOB, KOMIIPECCOPOB, TEILIa
U CBETA.
JIOCTYIIHOCTh  KOJLUIEKTOpPA. 3adacTyl0 IMpouecc pa3padOTKM 3aTparuBaeT
OJTHOBPEMEHHO HECKOJBKO KOJUIEKTOpOB. Torma AOCTyHmHOCTh pPa3iUYHBIX
KOJIJIEKTOPOB MOXET ONpPEACNSITh U BBIOOp MOaxonsiie cxembl. Eciu oHu
pacmoyioKeHbl HeMmojaleKy (Ha pacCTOSHHUM He O0ojiee TpeX KHIOMETPOB),
MOJIC3HBIM OKa3bIBAETCSl HAINpaBlieHHOE OypeHue u3 OJHOM TOoukh. UTOOBI
o0NerynTh JOObIMY, KaXIyH0 CKBOKHUHY MOXXHO OCHACTHUTh HAJBOJHBIM
00OpyZ0BaHUEM Ha €IUHOM JOOBIUHON TIaTdopMe. 3AeCh yI0OHO MCIOIb30BATh
cTanmoHapuyto miargopmy, TLP, mranroByro unu rubkyro miatdopmy, OJHAKO
HE MCKJII0YEHA U pa3pabOTKa ¢ TOMOIIBIO TTOABOIHOM J0oObIYHON apMatypsl. Eciu
K€ KOJJIEKTOPHI HAXOJATCS Ha OOJIBIIOM PACCTOSHUU, Oojiee pa3yMHBIM OyJeT
3aJ1eiCTBOBATh CTAIMOHAPHYIO MIAT(HOPMY WM IJIaBy4Ye€ OCHOBAHHUE, K KOTOPOMY
CKBAXUHBI TOJCOCANMHEHBI C TMOMOIIBI0 TpyoOonpoBogoB. Kak TOMbKO Ha
HEKOTOPON TEPPUTOPUM HAYMHACTCS pa3BeIKa, OOBIYHO TOSIBISIOTCS pa3HbIC
COYETAHUS HAJIBOJHOM U MOABOJAHOW apMarTyphl.

Bonpocsl aj151 codecenoBanmsi
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1. BapuaHTsl cucteM pa3padOTKH ITyOOKOBOJHBIX CKBa)KHH.
2. CucreMbl, 3aKpeIUIeHHbIE HA JHE MOPSI.
3. IlnaByuneHedTe100BIYHBICCUCTEMBI.
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IIpakTH4yeckoe 3ansitue 6
Pacuer ¢poHTAHMPOBaHNS 32 CYET THAPOCTATHYECKOI0 HANIOPA MJIACTA

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

Teoperuuyeckasi 4acTh
Q@OHTAaHMPOBAHHE 32  CYET T[UIPOCTATUYECKOrO  HAmopa  IIlacra

OCYLIECTBIIIETCA NPU YCJIOBUH, YTO JABJIEHHE HAa YCThe CKBaXWHBI P, Oojblue

WJIM PAaBHO JAaBJICHUIO HACKIMeHUs P, . B 3ToM ciydae 3a00iHOE 1aBlieHHE

2
H
p...=p,.gH+0811p Qd—5+ P, (6.1)

rae p, - IJIOTHOCTH KUAKOCTU (HE(TH) IPU CPEIHUX AABJICHUAX U TeMIepaType,
kr/M H- tnyouna cnycka HKT, paBHas rinyOwHe CKBaXHWHBI, M; A -
KO3(pOUIIMEHT THAPABIMYECKOTO CONPOTUBICHUS; Q - OOBEMHBIA JeOUT
CKBa)KHHBI, M3/C; d - nmamerp HKT, m.

B cooTBeTcTBHM ¢ ypaBHEHUEM NPHUTOKA KUIKOCTH B CKBAKHUHY

ooy = P | (6.2)

PaccmarpuBas copmecTHo (6.1) 1 (6.2), monydaem

2
H
P, =P =P, — /—KQ -p,.gH +0811p Qd5 , (6.3)
np

ITone3Hnas MoHOCTH, BT:

N,..=Qp,.9H, (6.4)
a 3aTpadyrBacMasi MOIIHOCTh

N =Q(P..;—1,) (6.5)
Onpenenss (Psas- Prac) U3 (6.1) 1 moacTaBss ee B (6.5), moaydaem

2

N =Qp. gH (1+0,8114 ;?59) , (6.6)
KoaddurmenT rugpaBindeckux cOnpoTUBICHUN

A= Avacj , (6.7)

rae A- yucnoBoil KO3(Q(ULMEHT, 3aBUCAIIMN OT PEKUMA JIBHXKEHHS KUIKOCTH:
A= 50,235- nnsa namuHapHoro nBwkeHus; A= 0,297- ang TypOyJIeHTHOTrO
JIBIKCHHUST; V- CPEIHSS BA3KOCTD XKHIKOCTH, M/C; a- MOKa3aTeNlb CTeneH ;a=1- s
JamMuHapHoro pexuma; a=0,25- 11 TypOyJIeHTHOTO pexuma.

[Toncrasiss (3.7) B (3.6), noityyaem

amM2-a
N=Qp gAY 2, (6.8)
/i€ YUCJIOBOM KO3(PhULIMEHT
A =0811A/g. (6.9)
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3AJJAYA 1. Paccuurare 3a00iHOE jgaBiieHHE€ (POHTAHUPOBAHUS 3a CUET
TUAPOCTATHYECKOT0 HaIopa IulacTa JJis CIEIYIOUIUX YCIOBUN: AEOUT CKBa)KUHBI
Q=105 M3/cyT; rryonHa ckBaxkuHbl L.=H=867 M; naBieHne HACBHIIICHUS Pyac= 2,4
MIla; cpefHsis MIOTHOCTh HeTH B CKBaXHHE P,=851 KIr/M’; CpEemHSS BSI3KOCTH
v,=3-10"° M/c; BryTpennuit quamerp HKT d=0,0503 M

Pemenue. Ompenemsiem pexum aswxeHus Hedptn B HKT. PaccunteiBaem
IIpeaBapUTEIbHO Yucio PertHonbaca
Re = 4Q /(7d v86400)
(6.10)
WIH
4.105
Re = —
3,14.0,0503-3-10"" - 86400
Tak kak 10259 > 2320, To pexxuM JABUKEHUSI TypOyJeHTHbIN. BrruncinseM 1o
dbopmyne (3.7):
4 - 0207310 6025 . (0,0503)2°
(105/86400)°2°
PaccuuteiBaeM 1o (6.1) 3a00itHOE naBieHne (POHTAHUPOBAHMS
105 ' 1
86400) (0,0503)°

=10259

=0,03135

+2,4-10° = 9,724 MIla

p,,; =851-9,81-867 +0,811-0,03135-851-867 - (

Bapuanmui pacuema ponmanuposanus 3a cuem 2u0pocmamuiecKko2o Hanopa

njiacma
[TapameTpsl 1 2 3 4 5 6 7 8 9 10
I'my6uHa CKBaXXHHBI, M 887 | 870 | 885 | 867 | 880 | 875|879 | 896 | 878 | 872
JlaBrienne Haceimenus, Mlla 23125123124 (26 |25 123|124 (23 |25
JleGUT CKBAXMHEI, M /CyT 103 | 100 | 105 | 101 | 103 | 105 | 100 | 102 | 104 | 101
Cpennsisi  muotHocts  HedTu B | 845 | 830 | 840 | 843 | 850 | 836 | 848 | 851 | 850 | 846
CKBa)KHHE, Kr/m°

Bomnpocs! 14191 00cyxaeHust

1. 3a cueT yero ocymiecTBIsIeTCS POHTAHUPOBAHUE CKBAKUH?
2. Kakoe ycnoBue [OJDKHO COONIOAAThCS MpU  (POHTAHMPOBAHWU 32 CYET
T'MIPOCTAaTUYECKOro Haropa acra?
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IIpakTHuyeckoe 3ansarTue 7
Pacyer MUHHMAJIBHOTO 32001MHOT0 J1aBJIeHUS] (OHTAHUPOBAHMS

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

Teoperuuyeckasi 4acThb

[Iponiecc GoHTaHMPOBAaHUS 3a CUET PACTBOPEHHOI'O Ia3a, BBLACISAIOLIETOCs
u3 He(pTH, BO3MOXKEH TOJIbKO MPH OMPEICICHHOM COOTHOIIECHUU YJEIbHOTO
o0bemMa CBOOOJHOTO Ta3a B MOJABEMHHUKE, Ha3bBaeMOro 3(P¢HEKTUBHO
AEUCTBYIONMM Ta30BbIM (pakTopoM G,y , B yIeIbHOro o0beMa rasa, moTpedHOro
JUIst pabOTHI MOABEMHUKA HA ONTUMAIBHOM peXHuMe R, , KOTOPOE 3alKChIBACTCS
B CJICAYIOIIEM BUJIE:

G, >R (7.1)
B peanpHBIX yCHOBHSIX HEPTSHBIX MPOMBICIOB mMporecc (HOHTAHUPOBAHUS

MO’KHO OCYIIIECTBUTH MPH CICTYIOMUX YCIOBUIX:

Pois(Pruc (7.2)

P,>P,., (7.3)

3a6 —

onm !

1. Paccmotrpum ciyuyaid ¢GoHTaHMpOBaHHWS Tpu coOmoaeHuu yciaoBus (7.2).
DddexTuBHO NehcTBYIONUN Ta30BbIi (akTop (B M/T) MIPY 3TOM BBIYMCISETCS MO

dbopmye
c., =[Go 102 2 P 1P, )}(1—/», (7.4)

P

rZie o - cpeaHui KorhGUIMEHT pacTBOpUMOCTHU ra3za B Hedtu, 1/Mlla.
VYcaoBue GOHTAaHUPOBAHKS B 3TOM CiIydae 3alMChIBAETCS B BUJIE

sa6 1,227-10°H, H —p
|:GO _103 a (p3002+py ):|(1_ﬂ)2 ()(pm’g 0 p3a6+py) ’ (7.5)

P d(p.=p,)lg T

y

IJIe Py - INIOTHOCTB KHAKOCTH (HedyTH) B momxbeManke, Kr/M; Hg - rybuna cycka
kosjouHbl HKT (6ammaxa) B CKBaXXHHY, M.

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

2. Ins cnywas, xorma coomopaercs yciaoue (4.3), 3pPexTuBHO AeHCTBYIOUIUI
ra3oBblil pakTop

G, :%(G0 -1o3a%)(1—3), (7.7)
HO

a ycyioBusi (HOHTAaHUPOBAHUS
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1227-H H, -
%(Go—losa&)(l—B)Z ! 5(pwcg 6 pHaC+p_y)’ (7.8)

Pa d°*(pc —p,)Ig "

y
rae H, - rmyouna ciycka kononHsl HKT (6ammaka), Beraucnsemas mo gpopmyse

Hi =L, = (Pous = Puac) (P} 9), (7.9)

p.. - TNIOTHOCTH KUJKOCTH (HedTH) B HHTEPBaJe OT 32005l CKBAXKHUHBI 0 OamMaka

HKT, KI/MC.
Cpenuuii k03hOHUIIMEHT PaCTBOPHUMOCTH

_ Gy 7.10
“T10°(p,. - 00)' (7.10)

JUis cydast Psag> PracMOXKHO paccumtaTh u3 (4.8) MakCHMalbHYIO TIyOHHY
cinycka kosioHHbl HKT (6ammaka) Hgmay , T1I€ TaBIGHUE PABHO Pyac.

H,.. =05h+ \/ h +326,03nG,,d % Ig e ), (7.11)
rIe
h=(p,.—»)(0,.9), (7.12)

3Has Hgmax, MOXHO U3 (4.9) paccuuTaTh MUHHMMAalIbHOE 3a00MHOE JaBJICHUE
(hOoHTaHUPOBAHMS

Paaomin = Prae T (L = Hi ) 05,9 (7.13)

3AJJAYA 1. Paccuurath  MHHUMAJIbHOEC  3a00HHOE  JIaBJICHHUE
(GhOHTAaHUPOBAHMS IS CIASAYIONIMX YCJIOBHH : riyOmMHa CKBaXWHBI L.~ 1695 wMm;
Buyrpennuii quamerp HKT d=0,0503 m; naBieHHe HACHIMICHUS Py..—7,5 Mlla;
naeiaeHue Ha yctbe Py=0,4 MIlla; rasossii daxktop  Gy=80 M°/T; TUIOTHOCTB
IIACTOBOH HE(GTH p =775 Kr/M’; MIOTHOCTH AETa3HPOBAHHON HE(TH P,,=827
kr/M°. CKBaskuHA 0e3BoHAs. 3a00MHOE TaBIeHUE OOJIBIIE JaBJICHUS HACBIIIIEHHS.

Pemenue. PaccunteiBaeM 1o (7.10 ) cpeqnuii ko3 HULMEHT pacCTBOPUMOCTH
a= 20821 _gos 1/MIla
10%(7,5-0.1)

Boeruucnsem no (4.7 ) adbpexTuBHO ACUCTBYIOMINM ra30BbIi (hakTop
1

G, = 2(80-10°-8,94- 24)~37.8 M/
2 827

[Tpexae, yeM BBIYMCIUTL BeawuuHy h mo (7.12), paccuumThiBacM CpEIHION0
MJIOTHOCTh HE()TU B MOITbEMHUKE

Z _ Pt P _ 775+827 _ 801 kr/MC
2 2
Beruucnsem h:
J— . 6
ho (75-0,4)-10 ~ 9036 M

801-9,81
Boeruucinsem no (4.11) Hemax -
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H,. . =05(9036+ \/903,62 +326,03-903,6-37,8-0,0503"° Ig%) =1451m

MunumMansHoe 3a00iiHOE aBiieHrne (POHTaHUPOBAHUS paccUuThiBaeM 1o (7.13 ),

IpUHUMaAs p.. =p,. .

Povsmin = 1,5+ (1695—1451)775-9,81-10° = 9,35 MIla

Taxum o6pazom, Al YCIOBHI JaHHOW 3a7aud MUHUMAaJIbHOE 3a00iHOE /JaBlieHHE
dbonTanupoBanus paBHo 9,35 Mlla

Bapuanmui pacuema ¢ponmanuposanus 3a cuem 2uo0pocmamuiecKko2o Hanopa

niacma
[TapameTpsl 1 2 3 4 5 6 7 8 9 10
I'my6una ckBaxunb, M | 1700 | 1705 | 1710 | 1715 | 1720 | 1725 | 1730 | 1735 | 1740 | 1745
JlaBrieHne HachICHUs, | / 7,3 7,1 6,8 7,4 6,9 7,2 7,5 7 7,6
Mlla
Hasnenne Ha yctbe, | 0,5 0,4 0,5 0,6 0,4 0,3 0,6 0,4 0,3 0,5
Mlla
IInoraocts 1uracroBsoi | 777 | 775 | 769 | 778 |780 |774 |770 |776 | 782 | 768
Hetw, Kr/M°
IlimoTHOCTH 833 | 816 |820 |831 |823 |835 |825 |836 |824 |830
JIera3upOBaHHOMN
HedTH, Kr/M>

Bomnpocs! st 00cyK1eHUS

1. Jaiite onpeneneHue JaBICHUIO HACHIIICHUS.
2. JlaiiTe onpeneneHre ra3oBomy pakropy.
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IIpakTHyeckoe 3ansaTHe 8

Mopckue Tpy0OnpoBoabI

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

1.KoncTpykuusi TpyoonpoBojaa

Uem pnanpine OT YCThS CKBAXKHMHBI COCIUHSIOTCS TOTOKH, TeM OoJible
JTUaMeTp UCIob3yeMoil TpyOnl. EcTecTBeHHO, TpyOONpOBOABI MPOESKTUPYIOTCSA B
pacuere Ha OXHMAAEMOE NABJICHHE M CKOPOCTh MOTOKa. JluaMeTrp coequHUTEINEH
MOXET COCTaBIIATh Bcero 10 cM, ogHako 0ObIYHO OH BapbupyeT oT 15 10 30 cM. Ha
rTyOOKOBOJIbE Yallle BCETO MCHOJIB3YIOT TpyOompoBoabl auamerpom oT 30 go 70
cM. [lns Toro yToObl BBIIEPKHBATh HEOOXOIMMOE [ABJICHHE, TOJIIMHA CTEHOK
camoil TpyObl Jo/bkHA OBITh 1,2 - 4,5 cMm.

TeMriepaTypa BOZHON TONIIH OKeaHa coctasiset ot -1 1o 1,5 °C. B ciyuae
OOBIYHOM CTaJIBHON TPYOBI BOJA OBICTPO OTOEPET TEIJIO Y HEPTU WIIM Ta3a, U IpH
TaKOM XOJIOJJHOM OKPY>KEHHH B ra30MpOBOJI€ HAYHETCs 00pa30BaHKE TMIPaTOB, a B
HedTenpoBoie OyayT KOHIEHCHUPOBATHCS TBEpJble NMapapuHbl, KOTOPHIE MOTYT
3aCOpUTH JIMHMIO. 3aKylopka TpyOOIlpoBOa MpeAcTaBiisieT coO0Oi HacTosIee
oenctBue st Opuraasl HEPTAHUKOB, KOoTopas Haxomutcs Bbimie 500-3000 wm.
UtoObl u30€kaTh ATOr0, OOJBIIYID YacThb TPYOONPOBOAOB IMOKPHIBAIOT
U30JUPYIOIIMMHA  MaTepHallaMHi, COXPAHSIIONIUMHU Temio (KpoMme TOro, s
MPEIOTBPAIICHUST 3aKyMOpPKU TPyOONMpoBOJa B CKBAKWHY MOXKHO IOJaBaTh
CIIEHUAJIbHBIC PUCAIKH ).

Otrpy3ounsle HedTe- M Tra3olnpoBOJbl OOBIMHO HE u30aUpyroT. [lpu
MOJATOTOBKE Ta3a Ha IuIaTgopMe MPOUCXOAUT €ro OCYIKa, MPU 3TOM Mapbl BOJBI,
KOTOpbIE SBJIAIOTCS MPUYMHOW OO0pa3oBaHUs TUIpaToB, yHaustorT. CTeHKu
He(TENPOBOIOB HEOOXOAUMO MEPUOJUYECKH OYMINATH OT OTJIOXKEHUH TBEPAOro
napaduHa.

B kauecTBe anbTepHAaTUBbI BHEIIHEH H30JSLUUU MPUMEHSIOT €IIe CXEeMY
"Tpy0a-B-Tpy6e". B sTom ciydae TpyOy nuamerpom 30 cM 3akir04aroT B TpyOy
Oomnpiiero auamerpa, Hampumep, 45 cm. KomblieBoe TpOCTPaHCTBO MEXITY
TpyOaMu 3aloHSIIOT BBICOKOKAYECTBEHHBIM HW3OJUPYIOIIMM MaTepHAIOM -
MOJIy4aeTcsi 4YTO-TO Bpoje Tepmoca. Ilpu o0OBIMHON BHEMIHEW H30JAIUN
HapyILIEHUE €€ LEJOCTHOCTH B MPOLECCE MOHTAXa OTKPBIBAET XOJOIHBIE YUYACTKH,
YTO MOXKET TMPUBECTH K 3aKymopke TpyOwsl. TexHomorus "TpyOa-B-TpyOe"
MO3BOJIIET U30€XKaTh JaHHON OMAaCHOCTH.

HecMmoTps Ha TO 4To OOJBIIYIO YacTh OOBIYHBIX U MPOMBICIOBBIX
TpyOONPOBOJOB U3TOTOBIISIOT U3 CTAJIM, BO3MOKHO UCIOJIb30BAaHUE U THOKUX TPYO
W3 CIHUPAJIbHO 3aKPYYCHHOW METAUIMYECKOM IPOBOJIOKH, BIUIETEHHOW B CJIOU
tepmoruiacta. Kaxiplii cinoil BbIMoONHSET cBOWO (QyHkuuio (puc. 1).I'mbkue
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TPyOOIIPOBOBI MPEBOCXOIHO THYTCS M YaCTO MPUMEHSIOTCS TaM, TJ€ CTaJbHas
TpyOa OKa3bIBAETCS CIUIIKOM >KECTKOM.

CranbHOM Kapkac

BHyTpeHHasa Tpyba
u3 TepmMonnacra

CranbHasa apmMmarypa

Tepmonnacrosas
obonouka

PacTaHyTbin
CTanbHOW CNON

Tepmonnacrosas
oBono4ka

PacTanyTbil N
CTanbHOM CNOi .

BHewHaa
Tepmonnacrosas
obonoyka

Pucynox 1 - Konctpykius ruokoro TpyoonpoBoaa

[Ipu mpoknagke TpyOompoBoja BeC TpyObl, KOTOPYIO OMYCKAIOT C KOPMBI
Oapxu-TpyOOKIaAuhKa Ha JHO MOpS, TOJHOCTBIO TMEPEXOJUT Ha Oapxy.
[IpencraBum cede 60 cM CTanbHYIO TPYOY C TOJNIUHONU CTEHOK 2,5 cM. OnuH MeTp
TON TpyObl Ha manmyOe Oapku BecuT okojo 370 kr, a B BOJE, 3alOJHEHHBIN
BO3JYXOM, a He BoJoil. Takum 00pazom, 3P(HEeKT MIaBydeCTH CO3[AaET CHILY,
HaIpaBJICHHYIO BBEPX.

[Ipeanonoxum, uTto TpyOy ykKiamabiBaioT Ha riayoune 910 m, Torma kopma
Oapku OJDKHA BBIIEPKHUBATh 67,5 T Beca, a HA caMOM Jiesie M OOJIbIIe, TaK Kak
JUTMHA TPYOBl OT OapXKU-TPpyOOYKIATYMKa 0 TOYKH KAacaHHs JHA IPEBBIIIACT
ryouny Bonbl (puc. 2). Ecnu TpyOa HEOXHIAaHHO HAMOJHAETCS BOJAOW B
pe3yibTaTe M3rnba WM WHOTO MPOUCIIECTBUS, HArpy3ka Ha CHUCTEMY BHE3AITHO
nojackakuBaeT A0 337,5 T, YTO MOXET MPUBECTH K TMOTEpe TPYyObl WU
MOBPEXKJACHUIO Oapku-Tpyooykiaguuka. FEme Xxyxke, eciau TiIyOuHa Mops
coctapisier 3000m. B aTrom cnyyae, eciu HET BO3MOXKHOCTH OBICTPOTO
OTCOCMHEHHUs TpyObI, Oapka OKa3bIBae€TCS B OMACHOM MOJOXeHHH. [losTomy
NPOKJIaAKa TPYO MOKHA MPOXOJUTH MO/ TOCTOSIHHBIM KOHTPOJIEM MX COCTOSIHUSA,
YTOOBI 00ECNIEYUTh CTPYKTYPHYIO LIETOCTHOCTh TPYyOOIPOBO/IA.

Korma TpyOompoBoj yke JIGKMT Ha MOPCKOM JIHE, TpeOyercs
JOTIOJTHUTENIbHAS CHJIA, HAIIPABJICHHAs] BHU3, YTOOBI TTOMENIATh €My BCIUTBITh. Bec
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CTaJIbHOW TpyObl yBENWYHMBAETCS 3a CYeT He(PTHU, KOTOpas BCE K€ 3HAUUTEIHHO
TsDKEJIee BO3/yXa, HO HE 3a cueT rasa. B 3aBucumoctu oT quamerpa TpyoorpoBoia
MOKET MOTPeO0BaThCA JOMOIHUTEIBHBINA TPY3, YTOOBI yAepKaTh TPyOOIPOBO Ha
Mecte. Ha MeNKOBOOHBIX Yy4yacTKaXx HaumOoJee HSKOHOMUYHBIM CIIOCOOOM
YBEJIMYEHHSI Beca TPyObl CIIY>)KUT OeTOoHHOe MOokKphiTHe. Ha rirybokoBonbe 3Ta
3a/1aya MOKET OBITh pellieHa 3a CYET 3HAYUTENbHON TOJIIMHBI CTEHOK TPYOBI,
KOTOpast TpedyeTcs JIsl TOTO YTOOBI BhIAEPKUBATH THAPOCTATUIECKOE JIaBIICHUE.

MocTel ans ceapku
W HaHeCEeHUa NOKPLITUA

P

S-06pasHblii

Crunrep TpyGonposon,

Bapxa-Tpyboyknanumk

7z LTRSS B S B (S ST & R g
Mpodwuns aHa

Pucynox 2 - [Ipoknanka riry00KOBOIHOTO TPyOOIIpOBOIa TIO S - 00pa3HOM KPHBOM

2.I11pokaaaka Tpyoonposoaa
CoenunuTeny, OOBIYHO HMEIONIUE HEOOMNBbINYI0 anuHy W Maccy 10-20 T,
JIOCTABJISIIOT Ha Oap)Ky TOTOBBIMH M CITYCKAlOT IO BOJY C MOMOIIBIO KPaHOB U
7e0eoK, YCTaHOBIIGHHBIX Ha Tanxy0e Oapu, U TOABOJHBIX JUCTAHIIMOHHO-
yIOpaBJISIEMBIX arapaToB. Takue ammapaThl TMO3BOJISIOT MPOBOJUTH OCMOTP IS
BBIOOpA MapuIpyTa, pa3BeAKy B XOJI€ YKIAJAKU TPYOOIPOBOJOB, a TAKKE MOMOTAIOT
COEJIMHUTD YaCTH TPYO.

OOBIYHBIE U POMBICIIOBBIE TPYOOIIPOBOIBI TSIHYTCS HA MHOTHE KUJIOMETPHI U
TpeOyIOT  MCIOJB30BAaHUSl  CIEIUATM3HUPOBAHHBIX  CYIOB-TPYOOYKIIaTUHKOB.
[Ipoknanka KHJIOMETPOB TPyO Ha TIIYOMHE THICSIY METPOB HAUYMHACTCS CO CBapKH
OTpe3KoB pazmepom 12-72 m. Ha nepBbIil B3rJs1 MOXKET MOKA3aThCs, YTO JNTMHHAS
cTasibHasi TpyOa He 00yaaeT JOCTaTOYHOM TMOKOCThIO, HO Ha CaMOM JIeJie 3TO He
Tak. B TO Bpems kak Tpyba nanuHOM 12 M mOpakTHUecku Hecrubaema,
He3akperieHHas TpyOa jgiuuHoi 1500 M u Tommuuoi 60 cm mpoBucaer. UToObI
BBITOJTHO HCIIOJIB30BaTh IUIABYYECTh M THOKOCTh TpyO, pa3paboTaHO dYeThIpe
TEXHOJIOTUH TPOKJIAJKU TPYOOIPOBOIOB: MO S-00pa3HOil U J-00pa3HOl KPHUBOA,
Oaprken-TpyOONpPOKIATIUKOM ¢ OapabaHOM U C TIOMOIILI0 OyKCHpa.

Ilpoknaoka mpyoonposeooa no S-oopaznoit Kpueoii

Ha manyGe cynmna s mpokiagku TpyOOmpoBoja MO S-00pa3HOMl KPHUBOM

HAXOJATCA HECKOJbKO CBApOYHBIX MOCTOB. OHHM pPACHOJIOKEHBI B MECTax,
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3aIIMIIEHHBIX OT O W BETpa, W NpEeIHAa3HA4YeHbl JUIs CBapku 12 u 24 m
OTPE3KOB M30JMPOBAHHOMN TpyObl. [0 Mepe nBukeHuUs cynHa TpyOy OIyCKaroT B
BOJY, IJIe OHA CrU0aeTcst BHU3 A0 TEX MOp, IIOKA HE JOCTUTHET TOUKH KacaHHs JTHa,
nocJie yero ee ¢popMa HallOMUHAET JJATUHCKYIO OYKBY S (puc. 3).

Jlist perynupoBaHusi CTENEHU M3ruba TpyObl IO Mepe ee CIycka K KopMme
OapXKu TNPUCOECOUHEH cmuneep - JUIMHHAs CTalbHas CTPYKTypa, Ha KOTOPYIO
onupaercss Tpyba. CtuHrepbl Moryt gocturaTh B anuHy 90 M. Ha HekoTOpbIx
Oapykax yCTaHOBJICHBI CKJIAQJHBIC CTUHTEPHI, YTO MO3BOJSET MEHSITh UX pa3Mep,
perynupyst TakuMm 00pa3oM TpaeKTopuio ciycka TpyObl. brnaromapss maxHOM
KOHCTPYKUMHU Oapku Ui S- oOpa3HOM MPOKIAIKK MPUOOPETAIOT HEOOXOAUMYIO
ruOKoCTh Asii pabOThl Ha pa3HOM TiIyOMHE: OT HEOONbIIOW J0 BechbMa
3HAYUTENBHOM.

JIBoitHOM u3rud TpyOnl B (hopMe OykBbI S TpeOyeT TOYHOTO YIpaBiICHUS
HOJIO)KEHUEM OapKu OTHOCUTENIbHO TOYKM KacaHWsl JHA. YPOBEHb HATSKEHUS
TpyOBl JOJKEH OBbITh TIIATEIBHO MOJ00paH, B MPOTHUBHOM CIIydae BO3MOXKHO €€
HOBPEKICHHE.

TpyObl, MaTepuanbl s MOHTa)ka, CBApKM W  HAHECEHUS IOKPBITUA
MOJBO3SIT HAa TPAHCHOPTHBIX Oapkax mo xoxy pabor. bapxu s S-obpazHoit
OPOKJIAAKH TpyOONpoBO/Ja CHOCOOHBI €XKEIHEBHO YKJIaAbIBaTb 6 KM Tpyo.
ITpumeneHne 5Toro MeToja BO3MOKHO I10 KpaiiHel Mepe 10 rimyouns! 2000 M.

A ’:.r S <5 2

Pucynok 3 - bapxa "Solitaire" qiis S-o0pa3Hoii MpoKIIagku Tpyo

Ha pucynke 83 nokazaHo cyaHO-TpyOOYyKJIaJuUK MHUPOBOIO KJlacca, TOTOBOE
K CITyCKy B BOJy TpyObl 1m0 S-00pa3HOW KpHMBOW. DTO CYIHO TIOJI Ha3BaHUEM
"Solitaire" npunamiexut kommnanuuAllseas. Ono umeer amuny 300 M, He cunTas
ctunrepa. Ha cynne moryt pazmectuthes 420 yenoBek. Ha Gapike ycTaHOBIICHBI
JIBa KpaHa JJIsl Ieperpy3Ku TpyO, ABa yCTPOICTBA sl COSAUHEHUS TIJIETe TpyO U3
OTPE3KOB JUIMHOU 12 M, céMb CBapOUYHBIX MOCTOB, MYHKT KOHTPOJISl KAUECTBA U JIBA
MyHKTA JIJI1 HAHECEHUS! TOKPBITUS. bapxa MOXXeT KOMIIEHCHUPOBATh HArpy3Ky Ha
TpyOomnpoBog 10 580 T, mpoknaasiBaTh TPYOBl JUamMeTpoMm OT 5 cMm 10 1,5 M u

49



MEePeBO3UTh 3amac TpyO maccoi mo 15 ThIC. T, YTO TO3BOJIIET MPOKJIAIBIBATH
KWJIOMETPBI TPYOONpoBoaa 0€3 TONOJHUTEIBHOM 3arpy3KH CyIHa.
Ilpoxnaoka mpybonposooa no J-o0pa3noil Kpueoi

Jlns Toro 4toObl M30eXKaTh psga IMpodiieM, CBSA3aHHBIX € S-00pa3HOM
MPOKJIAJIKOM, TaKMX KakK BBICOKAs pacTArMBarolias Harpyska, mOpsiMasi Tara u
JTBOMHOW meperud TpyObl, IPH MPOKJIaaKe TPyOorpoBoaa mo J-o0pa3HOM KpUBOM
TpyObI OMYCKAaIOT MPAKTUYECKH BEPTUKAIBLHO BIUIOTH 10 TOYku KacaHus. Ilocie
3TOTrO TpyOa MpUHUMAET pacueTHyIo (popmy natunckon Oykssl "J". bBapxu mis J-
00pa3HOW MPOKIAIKA TPyOONPOBOAA OCHAIICHBI BBIMIKOW, PACIIOJIOKEHHOW Ha
KOpMe Wi HaJl O0pTOM, Tae TPyObl XpaHSIT, MOHTHUPYIOT M CBapHUBAIOT, a TaKkKe
HAHOCAT HA HUX TOKPBITHE, TPEKIE YeM OIYCTUTh B Boay. Hamnuume BBIIKH
03HAYaeT, YTO B PEATbHOCTH MOKHO HCIIOJIb30BATh JIMIIb OJWH CBAPOYHBIN TIOCT,
MO3TOMY TPYOBI TOCTABISIOT Ha OapKy B BHJAE JIMHHBIX MPEIBAPUTEIHHO
CBAPEHHBIX JIEMEHTOB, KOKABIN JJIMHOMN 10 72 M.

Bcenencreue 6onee mpocroro npoduiisi Tpyosl J-oOpa3Has mpokIIagka MOXKET
OBITH MCIOJIb30BaHa Ha OOJbIIECH TIyOMHE, yeM S-oOpasHas. B xone mpoknaaku
TpyOONIPOBOJT MOKET BBIACPKMBATH 0Oe3 nedopmaiuu Oojee 3HAYUTEIbHBIC
KoJiebanus 6apxu u 6oJiee CUIbHBIC OABOAHBIEC TeueHus. Ha pucyHke 4 mokazaHa
cuctema J-o0pa3HOM NPOKIAIKU TPyO, YCTaHOBJIEHHAs Ha OOJBIIOM KpPaHOBOM
CYJHE.

Pucynok 4 - Beriika jy1s J-o0pa3Hoit mpokiaaku Ha KpaHoBoM cyare "Baider”
baporca - mpyboyknaouux c oapavanom

Opnnu GapabaHbl BpamialoTcsd B TOPU3OHTAIBLHOM MIIOCKOCTH, a JIpyTHE - B

BepTUKaIbHOU (puc.5). ['opuzoHTanbHbIe OapabaHbl MO3BOJSIOT TMPOKJIAILIBATH
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TpyOBbl ~S-00pa3HOl KOHUTYypalud, BepTUKaJIbHbIE MO OojblIel dYacTu
UCIIOJB3YIOT M1 J-00pa3HOM yKiIaaku, HO S-o0paszHas KOH(UTrypaius mpu 3TOM
Tak)Ke BO3MOJKHA.

B »TOoM ciydae Oomblnas 9acTh CBapOYHBIX W HW3OJAIUOHHBIX pPaboOT ¢
TpyOamMu MPOBOJUTCS Ha CyIle, TJIe CTOMMOCTh paboT ropaszmo Hike. s Takux
orepanuii TpeOyrTCs YIaCTKH 3HAUYUTEIBHOTO pasMepa U 0oJjbiine T0Ku (puc.6).
Ha pucynke wu3o0pakeH TpyOOyKIamduk c OapabaHOM, TOTOBBI K TOTPY3Ke
IpeIBapUTEIHLHO CBAPEHHBIX TPYOHBIX JIEMEHTOB, KOTOPHIE JIKAT Ha Oepery.

Fopu3oHTaNbHbIA HapabdaH

CTuHrep

BepTukanbHbiii bapabaH

Pucynox 5 - bapxxu-Tpy0oyKkiiaqduku ¢ BEpTUKAIBHBIM U TOPU30HTAIBHBIM
OapabaHom
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Pucynok 6 - TpyOoykinanguuk ¢ 6apabaHom B 10Ke

Ha pucynke 7 mokaszana Oapxka "Hercules" kommnanmm Globallndustries,
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
auameTrpoMm 15,2 cM - Takyro TpyOy HPUMEHSIOT B HEKOTOPBIX MPOMBICIOBBIX
TpyOompoBogax. TpyOy aumamerpom 45 cM Takke MOXHO HaMOTaTh, OJHAKO €€
JuinHa OyJeT 3HAYWTeNbHO MeHbIne. HekoTopeie TpyOOyKIaauyuKd OCHAIEHBI
KpaHamMH, KOTOpBIE MO3BOJIAIOT MEpeMellaTh 3arpykeHHble OapabaHbl C Oapxk
cHaOKeHUsl Ha YKJIAI4MK M BO3BpallaTh NMycTble. B mpoTuBHOM ciydae Oapike-
YKJIaIUUKy MPUXOAUTCS JUIsl TaKOM 3aMeHbl BoO3Bpamarbcst Ha Oeper. Ecnu
CTPOUTENICTBO TPYOONPOBOJA OCYLIECTBISIETCS JAJIEKO OT IMYHKTAa CHAOXKEHU,
3Ta ONepalus 3aHMMaeT MHOTO BPEMEHH U ITPEPHIBAET BECH MTPOLIECC.
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Pucynok 7 - Bapxka-tpyooykinamguuk ¢ 6apadanom "Hercules" B mporecce
COOpyKeHHUs TpyOompoBoIa

Bykcupvi-mpyodoyxknaduuku

CyIiecTBYIOT YeThIpE pa3iHyHble TEXHOJIOTHU COOPYKEHHS TPYOOMpoBO/a C
MOMOIILI0 OYKCUPOBKU (puc.8). Ilpu nosepxnocmuou Oykcuposke K TpyOOIIpOBOAY
MPUKPETUISIIOT MOAYJIH TUIABYYECTH, YTOOBI yAEpKATh €ro Ha MOBEPXHOCTU BOJIBI.
Tak kak TpyOONpOBOJ MMEET OOJBIIYI0 IJIMHY, JJISI €r0 TPAaHCIOPTHUPOBKU Ha
TOUKY HeoOxoauma JBa Oykcupa. [lo mpuObITUN MOIYIU MJIABYYECTH OCTOPOKHO
OTCOEAMHSAIOT UJIU 3aIIOJHSIOT BOJIOH, U B pe3yJibTaTe TPyOOIPOBO/I OIMMYCKAETCs Ha
MOPCKO€ JTHO.

[Ipu 6ykcuposkena oounakosom paccmoanuu om nO8EPXHOCIU U OHA MOPS
TpeOyeTcs MeHbIe MOAyJei TuraBydectu. M royOmna morpyxenus, u ¢dopma
TpyOONPOBOA PETYIUPYIOTCS CKOPOCThIO ABMXKEHUSI Oykcupa. B aToM Bapuanre,
Korjla OyKCHp MpeKpallaeT IBHKEHHE, TPyOOIpOBOJI OMYyCKAaeTCs Ha JHO caM IO
cebe.
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MosepxHocTHas Bykcupoeka BykcupoBka Bpons aHa

= Mogynu
Bykcup DYKCHPHWIA o evecTi Bykeup

w.&. e .’ = Sm—
y, —— . ._.}“m ~' _'

Hanpaensisouian Tpybonposopg

BykcupHein - Moaynu TpyBo-
//KaHar - nnasyvecTM nposop

ByKkcupoOBKa Ha OAMHAKOBOM PacCTOSIHUM Doxxaa Gykcuposka
OT NOBEPXHOCTU U AHA MOPS

YaepxusaoLwmn bykcup

Bykcup  BykcupHbIii ByKCUp

KaHart

BykcupHbii
KaHar

Canasku pr;onpoeon

\ Mogaynu
nnasy4yecTn

Pucynok 8 - TexHonoruu 6yKCHPOBKH U MOHTa)xa TpyOOmpoBoIa

B TperpeM BapuaHTe, Ha3bIBAEMOM OVKCUPOBKOU 600.71b OHA, TIOMHMO
MOJyJIell TUIaBYYeCTH WCHOJB3YIOT TaKKe JOTOJIHUTENbHBIC YTSIKEISIOUINe
AIIEMEHTHI Beca B BHJE IETel, KOTOPbIE 3aCTaBIIAIOT TPYOOIPOBOJ OMYCTHUTHCS
noytu 10 AHa. OAHAKO, KOT/Ia LEenH KacaloTcs JHA, UX BEC YMEHBIIIACTCS, U yKe
MOJTyJH TUTABYYECTH TOJACPKUBAIOT TPYOBI HA 3aJaHHOM paccTOsSTHUM OT aHa. [lo
NpUOBITHM HA TOYKY MOJIYIH YIAISIOT, a TPyOONpPOBOJ OIyCKaeTcs Ha MOPCKOE
ITHO.

[TocnenHsist TEXHONOTHUS - OOHHAs OyKcuposka. B aToM cimydae TpyOonmpoBo/I
OIyCKalOT BHU3 (WJIM CIEHUATbHO 3aTAalTUBAIOT), IOCJIE YEro ero BOJOKOM
NPOJBHUTAIOT TIO  MOPCKOMY  JHY. Takas  TEXHOJOTHS  HCIOJb3yeTCs
NPEUMYIIECTBEHHO TpPU MITKOH W pPOBHOM IOBEPXHOCTH JHA W TOJILKO Ha
MEJIKOBO/IBE.

Bce 3t MeTopI ToApa3yMeBaioT, YTO Ha KOHIIAX TPyOOIpOBOAa HAXOAATCS
CHEIHalIbHbIE YCTPONCTBA, KOTOpBIE YAacCTO HA3BIBAIOT cCajla3kaMH M KOTOPHIE
MO3BOJISIIOT COCIMHUTH OJMH KOHEI[ TpyObl C TOJIBOAHBIM MaHU(DOJBIOM, a
Ipyroii- ¢ BEPTUKATBHOW CEKIMed TpyOorpoBona (CTOSKOM) C IMOMOIIBIO
COETMHUTEIIS.

Bomnpocsl a1 codecenoBanus

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

Heab u cogepxanue: O3HaKOMJIeHHE ¢ KOHCTPYKIHEH CaMOXOIHBIX OYpOBBIX

cyna.
OprannzannoHHas popma 3aHATHA: co0eceqOBaHMeE.

Camoxoanble  OypoBele  cyda  OBbIBAlOT  OJHOKOPIYCHBIMH U
JBYXKOPITYCHBIMU  (KaTtamapaHbl). B OTEYECTBEHHBIX  IPOU3BOJICTBEHHBIX
OpraHM3aIMsIX UCIOIB3YIOTCS MPEUMYIIECTBEHHO OJHOKOpIycHbIe. O0YyCIOBICHO
ATO MEHBIIUMH KaNUTaJIbHBIMU 3aTpaTaMd Ha HUX H3TOTOBJICHHE, TaK KaK OHU
CO3/1aBaJIUCh Ha 0a3e TOTOBBIX MPOEKTOB KOPITYCOB PHIOOJIOBELIKUX CY/IOB.

OnnokoprnycHele OypoBble cyna tuma "Huoput", "Jlmab6asz", "Yapout",
"KumOepnut", 5SKCIUTyaTHUpPOBABIIUMECS B  MPOU3BOACTBEHHBIX  AKCHEIUITUSIX
BMHIIO "Coro3MOpHUHKTeO0IOTHs ", OCHAILICHBI AKOPHOM CHUCTEMOM
cTabuinnzaiu, OypoBBIMH CTaHKaMH INMUHCIBHOTO THUIMA M TEXHOJOTUYECKUM
o0OpyZ0BaHUEM Ji TPOBEACHHUS HH)KCHEPHO-TEOJOTUYECKUX H3bICKAaHUN TPHU
riryoune Boibl oT 15 10 100 M.

OnpIT OypeHHusT € OTHUX CYAOB BBIABWI PSJl HMX KOHCTPYKTHUBHBIX
HEJOCTAaTKOB, OCHOBHBIMM W3 KOTOPBIX SBJISIOTCS HEHAJeXKHas CUCTEMaA
cTadWiIM3alMi Ha CKBa)XXWMHE, MaJllble pa3Mepbl OypoBOW IUIOIIAAKUA H
OTPaHUYEHHOE YHUCJIO TMOCAJOYHBIX MECT M3-3a MCIOJIb30BaHUSI CEPUIHBIX
KOPIyCOB  PBIOOJIOBELIKMX CYJOB, HEBO3MOXXHOCTb Ilepefaud Ha 3a00i
HEOOXOIMMOW 0CEBOW HArpy3KH Mpu OypEeHUHU CTaHKaMU IIMUHIEIBHOrO Tuma 0e3
KOMIIEHCATOPOB BEPTUKAJIbHBIX nepeMeIIeHUM OypoBoOro cHapsia,
HEBO3MOXXHOCTh  MPOBEACHUS  KOMIUIEKCA  CKBAXXUHHBIX  TI'€OTEXHHUYECKUX
UCCJIENOBAaHUM W OTOOpa MOHOJUTOB BJABJIMBAHUEM W3-32 UCIOJIb30BAHUS
OypWJIbHOW KOJIOHHBI T'€0JIOTO-Pa3BEOYHOTO copTrameHTa auamerpom 0,050 —
0,064 M. EQuHCTBEHHBIM BHJ CKBOKMHHBIX MCCIEIOBAaHUN, KOTOpPHIE MOKHO
IIPOU3BOJIMTH C 3TUX CYAOB, — 3TO IIPECCUOMETPHUSI.

TexHomornyeckuii KOMILJIEKC KaXKJIOTO CyJHa COCTOMT U3 OypoBoii
YCTAHOBKHM, CHUCTEMbl JI1 TNPOBEACHUS CKBAKHHHBIX TI€OTEXHOJIOTHYECKHUX
UCCJENOBAHUM  (CTaTMYECKOE 30HIUMPOBaHME U  MOPoOOOTOOpP) U JAOHHOM
MEHETPAIIMOHHOW  yCTaHOBKU.  lcmonbs3oBaHue  OypoBOro  KOHJIYKTOpa
(BomooTnensoleld KOJOHHBI) Ha 3TUX CyJax He mnpeaycMmorpeHo. IlpuBoa
OCHOBHBIX OYPOBBIX MEXaHU3MOB THPaBINYECKUMN, CITYCKOMOIBEMHbBIC ONEpaIuu
MEXaHU3UPOBAHBI.

Crenuanu3upoBaHHBIX CYIOB JUIsi OypeHMs] pa3BEIOYHBIX CKBAXXHH Ha
riyonHax mopeit ceoiie 300 M B Poccuu B HacTosiiiee BpeMs HeT.

bonee mepcnekTUBHBIM THUIIOM CYJIOB NIl OypeHUS Pa3BEIOYHBIX CKBAKHUH
ABJISIIOTCSL KaramapaHbl. [Io cpaBHEHUIO C OJHOKOPITYCHBIMH CYJAaMH TaKOIO K€
BOJIOM3MEIIEHUS] OHU UMEIOT Psii IPEUMYILECTB: 00jiee BBICOKYIO OCTOHYHMBOCTH
(ammumTyga OOpTOBOM KaykM KaTamapaHa B 2—3 pa3a MEHbBIIE, YeM Yy OJIHO-
KOPIYCHBIX CYJIOB), YTO TO3BOJISIET pabOTaTh B JYUIIUX YCIOBHUSAX MPU CHILHOM
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BOJIHEHUU Mops (ko3pduiment padodero BpeMEHH JBYXKOPIYCHBIX CYIIOB
OoJbIIIe, YEM OJTHOKOPITYCHBIX, MUHUMYM Ha 25 %); Oonee yao0HyIO A paboThl
no ¢opMe U 3HAUUTENbHO Ooubiyto (Ha 50 %) MOJe3HyI0 IJIOIMIAAb MamyObl
(TTOCKOJIBKY HCIIONIB3YETCSl MEKKOPITYCHOE MTPOCTPAHCTBO), YTO 1a€T BO3MOXKHOCTh
pasMecTuTh Ha Tayde HEeoOXOIMMOE KOJMYECTBO TSDKEIOro  OypOBOTO
00Opy/IOBaHUS; Malyl0 OCAaJKy M BBICOKYI0 MaHEBPEHHOCTH (KKl KOPITYC
CHa0XEeH XOJOBBIM BHHTOM), YTO CIIOCOOCTBYET HCIOJB30BAHUIO MX B YCIOBHUSX
MeNKOBOAHOTO Ienbpa. CTOMMOCTh MOCTPOMKH OJHOKOPIYCHOTO CyAHA CO
CpPaBHUMOM TIOMmaas0 padoueit mamyost Ha 20 — 30 % BEIIIE CTOMMOCTH Cy/THA-
KaTaMapaHa.

Puc. 1- byposoe cynno "Karamapan".

Awmepukanckas ¢upma "Pumunr 3ua batec" moctpomna OypoBoe CymHO
"Karamapan", cocrosiiee u3 JByX OapK, CKpEIUJICHHBIX JEBSTHIO OaJIOYHBIMU
dbepmamu (puc.l). nuna cynna 79,25 m, mupuna 38,1 M. C HEro MoKHO OypUTH
CKBaXUHBI TIyomHort mo 6000 M mpu mroboit rimyowmHe wmops. Ha cynne
YCTaHOBJICHBI: OypOBasi BhIIIKA BbICOTOU 43,25 M ¢ rpy3onoabeMuoi cuioi 4500
kH; porop; nByxOapabanHas jie0eika ¢ MPUBOJOM OT JABYX JTu3eNei; 1Ba OypOBBIX
Hacoca C MOPHUBOJAOM OT JBYX JAPYrHMX [W3€l€il; IIEMEHTHUPOBOYHBIN arperar;
pesepByapbl Uil TJIMHHUCTOTO PAacTBOpPA; BOCEMb SKOPHBIX JIEOENOK C
AIIEKTPONPUBOIOM OT JBYX JU3EIb-TEHEPATOPOB MEPEMEHHOIO TOKAa MOIIHOCTHIO
1o 350 xBT; xkunbie nomenieHus s 110 yemoexk.

N3 OypoBbIX Cy/I0B-KaTaMapaHOB 3HAYUTEILHO MEHBIIINX F€OMETPUUYECKUX U
HSHEPreTUYECKUX TapaMeTpoOB CJIEAYEeT OTMETUTh OTEUECTBEHHBIC KaTaMapaHbI
"Teonor-1" u "T'eomor Ilpumopss", TexHHUUECKas XapaKTEPUCTHUKA KOTOPBIX
MIpUBE/ICHA HUXKE.

"T'eonior-1" "I"'eomnor [Ipumopes”

Bonousmemenue, T 330 791

Hnuna, m. 24 35,1

[upuna, m. 14 18,2

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

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

MoutHOCTh Au3eNb-TeHepaTopoB, KBT:

riaaBHbBIX.. 2x106,7 2x225

BCIIOMOTraTeabHbIX. 2X50 2x50

57



CkopocTts x0Aa, y3isl. 8 9

MopexoHOCTh, 6aibl. 6 8

YcaoBust paboThI:

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

MUHUMAaJIbHas [TyOuHa MOps, M.. 2 5

BOJIHEHUE MOps, Oaubl. 3 4

MuHuManeHas TIIyOMHa MOpS, Ha KOTOpPOM BO3MOXXHO OypeHue c
KaTaMapaHa, ONpPEAENSeTCS BEIWMYMHOM €ro OCaJIKu, MAKCHUMaJbHAs — JJIMHOMN
SKOPHBIX TPOCOB. Bo3MoOXHBIE TyOWHBI OypeHHS CKBKUH 3aBUCSAT OT THUIIA
YCTaHOBJICHHBIX Ha KaTaMapaHaxX OypOBBIX YCTaHOBOK.

Karamapan "I'eonor-1" (puc.2) mocTpoeH cHenuaibHO IS HWHXKEHEPHO-
Te0JIOTUYECKUX U3BICKAaHHI B TPUOPEKHBIX aKkBATOpUSIX UepHOro Mopsi.

Puc. 2- Cxema pa3MelieHrs OCHOBHOTO TEXHOJOTHUECKOTO 000pYI0BaHUS
JUUIS. THOKEHEPHO-Te0JIOTHYECKUX ucciaeaoBanuid Ha cyane "['eonor-1": 1, 2, 3,4 —
nebeaka, Komep, INTaHTH TCHETPAIMOHHBIC, TYJbT YIpaBICHUS U OJIOK
peructpanuu [ICIIK-69 cooTBeTcTBeHHO; 5 — ycTaHoBka Oyposas YI'b-50M; 6,

7, 8 — mNpuUeMHHUK, W3JIy4aTellb, OJOKW BO30YXKIEHUS M PETHCTpAllMU CTAHIMH
ceiicmonpodunupoBanuss  "I'pyHT" CcOOTBEeTCTBEHHO; 9 — rTHIpoOak ¢
ruapocuctemot u Oammactom I[ICIIK-69; 10, 11 u 12 — xopmyc, Hacaaka

HaIIpaBJISIOIIAs IBUXKUTENSI M CBAWHOE YCTPOMCTBO Cy/IHA COOTBETCTBEHHO

Ha xaramapane cMoHTHpOBaHbl: ycTaHOBKa YI'b-50M c¢ anekTponpuBonoM
Jutst OypeHHsl CKBaKUH TIyOnHOU 10 30 M 10 mopoaaM yAapHbIM, KOJIOHKOBBIM U
ITHEKOBBIM CIIOCOOaMU; MOBOAHAS NIEHETpallMOHHO-KapoTaxxkHas ctanius [TCITK-
69 nna uccnenoBaHUs (PUBHKO-MEXAHMYECKMX CBOWCTB MSTKMX TPYHTOB U
YCTaHOBJICHMSI JINTOJIOTUMYECKOTO CTPOEHUS MOPCKOIO JHA; CEHCMOAKyCTHYECKas
craniust "I'pyHT" m5is HenmpepbhIBHOTO MPOPUIMPOBAHUS C IIEIBIO TOTYyYCHUS
CBEJCHUN O JIMTOJIOTMYECKOM CTPOEHHH MOPCKOrO JHA IO BCEH 30HE MEXIY
OMOpPHBIMU CKBaknHamu. B Touke wucciaegoBanus "I['eosor-1" 3akperuisiercs
YEeTBIPbMsI SIKOPSMH, a Ha TIIyOMHAX Mops A0 7 M — JIONOJHUTENbHO JIBYMS
3aKOJIBHBIMU CBAsIMM JIJTMHOM 11O 8 M.

Bomnpocsl 1151 codecenoBanms

1. Karamapassbi.
2. OmpHokopIycHbIE OypOBbBIE 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 OPTraHM3alUH U NPOBeJeHHI0
CaMOCTOSITeIbHOM padoThl

OCHOBBI 0CBOEHHSI MOPCKHX MECTOPOKICHHUI

TSl CTyAeHTOB HampasieHus noAarotosku 21.03.01 Hedrerazosoe neno
HarpaBJIeHHOCTh (Mpoduiib) «CoopyKEeHHE U PEMOHT 00OBEKTOB CUCTEM
TPyOOIIPOBOIHOTO TPAHCIIOPTA»

CraBpormois 2026
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Metonuueckrue peKOMEHIalNK MpeIHa3HaueHbl 7151 CTYJIEeHTOB By3a «CeBepo-KaBka3ckuit
benepanbHBIN YHUBEPCUTET»
enu MeToaMueCKX PEKOMEH IAIIHN:
1. MeToanueckoe COMPOBOXKICHHUE IPOIIecca BBEJICHUS U pealn3aluud TpeOOBaHUN
®denepanbHOrO TOCYAAPCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa BBICIIETO 00pa3oBaHus (j1anee
®I'OC BO), nomomp npu pa3paboTke pabouMx y4eOHBIX MpOrpamMM JUCHUIUIMH U

npodeccuoHaIBHBIX MOTyJIel oOpa3oBaTebHOM mporpammsl (ganee OIT).

2. Co3ganue B 00pa3oBaTeIbHOM  YUYPEXKAECHHUH  YU4eOHO-METOIUYECKOTO

obecnieueHus 06p330BaTeHBHOFO Imponecca.

MeTO,I[I/ILIeCKI/IC PEKOMEHAAINKN OIIPEACIIAI0T CYIIHOCTD CaMOCTOSITEIILHOM pa6OTBI

CTYJACHTOB B BY3¢C, eé Ha3HA4YCHUC, IIJIaHUPOBAHHUC, (1)0pr1 OpraHu3anuu 1 BUJAbl KOHTPOJIA.
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Conep:xkanue
1. HopmaTnBHOe 00ecnieuenne camocrosTeqabHoil padorsl B ®I'OC BO.

2. HazHa4yeHne ¥ BUJbI CAMOCTOSITEJIbHOI PadOThI CTYIEeHTOB.

3. KOHTpoJIb caMOCTOSAITEIbHOM PA00THI CTYJAEHTOB IPenoaaBaTeJasiMu.

62



1. HopmaTnBHOe o0ecnieueHne caMmocTosTeabHOi padorsl B ®I'OC BO

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

— TpeboBanus Kk 0053aTeNFHOMY MUHUMYMY COJIEpKaHHsI 00pa30BaTebHON MPOTPaMMbI
IIOATOTOBKU CIIELIMAIUCTA, K YCIOBUSAM €€ PEalu3alid U CPOKaM €€ OCBOEHUS OIPEIEISIIOTCS
HACTOSIIUM (elepalIbHBIM roCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM;

— OCHOBHas o0Opa3oBaTeibHas IporpaMMma IOJrOTOBKM CIELMAINCTAa COCTOMT U3
JUCHUIUIMH OOIIEHAyYHOTO M MPO(EeCCHOHANBHOTO IHMKIIOB, COCTOSIIIMX W3 0a30BOH H
BapUaTUBHOMN YacTel U AUCLUILIMH 10 BEIOODY;

— MaKCUMaJbHBIH 00BeM y4eOHOW HArpy3Kd CTyJeHTa yCTaHaBiIMBaeTcs 54 wyaca B
HEJIeNI0, BKIIIOYas BCE BUJAbI ayJIUTOPHOM M BHEAYJUTOPHOM (CaMOCTOSTENbHON) ydeOHOH
paboTHI.

Bo Bpemst camocTosITE€NbHON MOJATOTOBKM OOy4aroliuecs: JOJDKHBI ObITh 0OecreyeHbl
JoctynoM K cetu HMHurepHer. Peanmsauus oOpa3oBaTenbHOM IporpaMMbl  IOATOTOBKU
crielManucTa JoKHA 00eceunBaTbes JOCTYIIOM KaXA0Tro CTyAEeHTa K OMOInoTeuHbIM (hoHIaM
u 0azaMm JaHHBIX, (OPMHPYEMBIM II0 IOJHOMY IEPEYHIO JAWUCIUIUIUH 00pa30BaTeNbHOU
IpOrpaMMbl M3 pacdera 00ecreuyeHHOCTH y4eOHMKaMH M yueOHbIMU nocoOusimu He menee 0,5
9K3EMIUIIpa Ha OJHOTO CTyAeHTa. bubimmoreka By3a JOJDKHA MMETh JIOCTaTOYHOE KOJHMYECTBO
COBPEMEHHBIX YYEOHMKOB M Y4YeOHBIX MOCOOMH MO BCEM IHMKJIAM JAUCLUILUIMH U HOCTOSHHO
BOCTIOJIHATHCS] HAYYHOH JINTEPATYPOH U MEPUOINICCKUMHU U3AAHUIMHI He()TETa30BOro Mpopuiis

OOBeM BpeMeHHU, OTBEICHHBIN Ha BHEAYJUTOPHYIO CAMOCTOSITEIbHYIO pPa0OTy, HAXOIUT
OTpa)KEHHUE:

. B paboyeM y4eOHOM IUIaHE — B LIEJIOM I10 TEOPETUYECKOMY O0YUEHHIO, KaXKIOMY
U3 LIMKJIOB JIMCLUILINH;
. B paboymx mporpaMMax y4eOHBIX JUCHUIUIMH [WKJIOB JTUCHUIUIMH C

pacupeeneHrueM Mo pa3aesiaM Ui KOHKPETHBIM TEMaM.
2. HazHa4yeHue U BUbI CAMOCTOSTEJIbHOI PadOThI CTYI€HTOB.
CamocTosTenbHast paboTa MPOBOAUTCS C LEIBIO:

o CUCTEMATHU3allMM UM 3aKpEIUICHUs TOJYYEHHBIX TEOPETUYECKUX 3HAaHUN U
IPAKTUYECKUX YMEHUHN CTYJEHTOB;

o yIIIyOJIeHUsI U PAaCIIMPEHUs TEOPETUUECKUX 3HAHUM;

o (bopMHpOBaHUS YMEHUH HCIOJIb30BaTh HOPMATUBHYIO, MIPABOBYIO, CIIPABOYHYIO
JIOKYMEHTALUIO U CIENHAIbHYIO JTUTEPATYPY;

o pa3BUTHUSI  TO3HABATEIbHBIX  CIOCOOHOCTEH! M  aKTUBHOCTU  CTYJIEHTOB:
TBOPUYECKOIN MHUIIMATUBBI, CAMOCTOSATEIbHOCTH, OTBETCTBEHHOCTH, OPraHU30BaHHOCTH;

o dopMHpOBaHHE  CaMOCTOSITEIBHOCTH  MBILIUICHHMS, CIIOCOOHOCTEH K
CaMOpa3BUTHIO, COBEPLICHCTBOBAHUIO U CAMOOPTaHU3ALINN;

. (bopMupOBaHUS NMPAKTUYECKUX (001IeydeOHbIX U MPOPECCHOHAIBHBIX) YMEHUN U
HaBBIKOB;

. PAa3BUTHIO HCCIIENOBATENBCKUX YMEHUMH.

B yuebnoM niporiecce OV BbIIETAIOTCS JBa BUJA CAMOCTOATEILHON pabOTHI:
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N

AyanUTOpHaA No AMCUUNINHE, BHeayauTOpHas no aucumnanHe,
MeXANCUMNANHAPHOMY Kypcy MeXANCUMNANHAPHOMY KypCy
1
BbINONHAEGTCA Ha Y4EBHbIX 3aHATUAX, BbINOTHAETCA N0 334aHMIO0
nojA HENOCPEACTBEHHbBIM npenoaasarens, Ho 6e3 ero
PYKOBOACTBOM Npenoaasatens v no HenoCpeACTBEHHOTO YUacTus.

€ro 3agaHuio

BHeaynutopHass camoctosTenbHas pabora - IIaHupyemas ydeOHas, y4eOHO-
UCCIICIOBATEIbCKAsl, HAay4YHO-HCCIICIOBATENbCKasi padoTa CTYICHTOB, BBINOJHSEMAs BO
BHEAYJMTOPHOE BpEMs 110 3aJIaHUIO U MPH METOAMYECKOM PYKOBOJICTBE IPEIOIaBaTelis, HO 0e3
€ro HEeTOCPEICTBEHHOTO YUaCTHsI.

3. KoHTpoJIb cCaMOCTOATENIbHOM PadoThI CTYAEHTOB NPEeNoJaBaTe/JIAMH.
KonTtposns camocTosiTenbHON paboThl CTYyIEHTOB IIPEAYCMaTPUBACT:

COOTHECEHHE COJEPKAHUS KOHTPOJIS C LEeJIAMU O0OY4EHUS;
00BEKTUBHOCTb KOHTPOJIS;
BJIMJHOCTb KOHTPOJS (COOTBETCTBHE IPENBSABISEMBIX 3aJaHUM TOMY, 4YTO

IIpeJIoJIaracTcs MpOBEPUTH);

RROooo~NoOR~wNE

-
n

13.

0.
1.

muddepeHIMalNnI0 KOHTPOIbHO-U3MEPUTENBHBIX MaTepUATIOB.

@®opMBbI KOHTPOJISI CAMOCTOSITEIbHOI padoThl
ITpocMOTp M MpoBepKa BHIIOIHEHUSI CAMOCTOSITEIbHONW PabOThI IPEnoJaBaTeseM.
CamMonpoBepka, B3auMOINPOBEPKa BBIITOJIHEHHOTO 33/1aHUS B IPYIIIIE.
OO6cy>xaeHne pe3ybTaToB BBIIOJHEHHON paObOoThl HAa 3aHATHH.
TectupoBanue.
[InceMenHBIi onpoc.
VYcTHbIM onpoc.
WNupuBuayansHoe coOece10BaHKE.
Komnoksuym.
Otuer o npojenaHHoi paboTe.
3ammTa pedepaToB WIH KypCOBOM pabOTHI.
TBOpUYECKHl KOHKYPC.
HNutepuer - koHbEpeHITUN.
KonrtponsHas pabora.

Kpurepun onieHKH pe3yibTaTOB CaMOCTOSITEIbHON PadoThl

Kputepusimu onieHOK pe3ynbTaToB BHEAYAUTOPHON CaMOCTOSITEILHOM pabOThl CTy/AEHTa

SABIIAIOTCA:

YpOBEHb OCBOEHUS CTYJEHTOB yueOHOr0 MaTepuara;
YMEHHUS CTYACHTa WCIOJIb30BaTh TEOPETHYECKUE 3HAHUSI TPU BHIOJHEHUH

MPAKTUYCCKUX 3aaa4,

¢opmupoBaHne Habopa U3  OOWIEKYJIBTYPHBIX U  HPOECCHOHATBHBIX

KOMITETCHIINM OyAYIIETro CreruaancTa;
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o YMEHHsI CTY/JCHTa AaKTHUBHO WCIOJNB30BaTh JJICKTPOHHBIE 00pa3oBaTelbHBIC
pecypcbl, HAXOAUTh TPeOyIoIytocs HH(GOPMALIMIO, U3ydaTh €€ U MPUMEHATh Ha MIPAKTHKE;

° 000CHOBAHHOCTh Y YETKOCTh M3J10KEHUS OTBETA;

° odopmIIeHHE MaTepraia B COOTBETCTBUU C TPEOOBAHUSIMU;

° YMEHHE OPUEHTUPOBATHCS B TOTOKE WH(OPMAIIUH, BBIJCIATH TJIABHOE;

° YMEHHE YETKO c(hOopMyIHpoBaTh MpobdIeMy, IPEITIOKUB €€ PEIICHHE, KPUTUICCKH
OIICHUTH PEILICHUE U €ro MOCIIE/ICTBUS;

° yMEHHUE MO0Ka3aTh, NPOAHATU3UPOBATh AIbTEPHATHBHBIC BO3MOKHOCTH, BAPUAHTHI
JIEHCTBHI;

° yMeH#e c(hOpMHPOBATH CBOIO MO3HUITUIO, OLICHKY M apTyMEHTUPOBATH €€.

Conep:kaHue BHeayAUTOPHOH CaMOCTOSAITEILHOM
NeSTeJIbHOCTU CTYAeHTOB
MeTtoauueckue yka3aHust sl CTY/IEHTOB 10 BBIIOJIHEHHIO CAMOCTOSTEIbHONU PadoThI:
1. IToaroroBka K JIEKIUAM
2. [loaroroBka K MpakTUYECKUM 3aHATUSAM
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