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BBEJEHUE

Iepen MupoBoit He(TSHOH M Ta30BOK MPOMBIIILIEHHOCTHIO CTOMT YpPE3BbI-
YaifHO CJIOXKHAsE M MCKITIOUNTEIILHO BayKHAS 3a/1ada OCBOCHMSI PECYpCOB HE(TH
ra3a Ha KOHTUHEHTAIGHOM mienbde. BaxkHOCT 3TOM 3a/1a4K MKTyeTCs] HeTpe-
PBIBHO BO3PACTAIOLIIMMH MHUPOBBIMHU TTOTPEOHOCTSIMH B SHEPIUH, B TIEPBYIO OUe-
peab, B MOTOPHOM TOIUIMBE U XMMHUYECKOM CBIPbE B YCIOBHUSIX HAMETUBLICHCS
crabmmsanyy 100bYM He(TH 1 Tas3a Ha Cylle U JaJIbHEHIero ee naieHus. Bo-
BJICYEHHUE B pa3pabOTKy 3aIacoB yIJICBOJOPOAOB Ha Imenb(de B Ommkaiime ae-
CSITWJIETHSI MOXKET ChI'PaTh POJIb B 0OECTICYCHNN MUPOBOW 3HEPTETHIECKOH TI0-
TpeOHOCTH.

Crenmdudeckie yciuoBHS MOPCKHX HE(TEra3oBBIX MECTOPOXKICHUH
TpeOyroT 0c000ro MoIX0/a K MHUPOKOMY KOMIDIEKCY BOIIPOCOB: OT BHIOOpA
MIPUHIMITHAIBHBIX CXEM Pa3pab0TKN MECTOPOXKACHHH 10 HX 00yCTpOHCTBA ¢
ydeToM 00BEMOB J00OBIBAEMOH MPOAYKIMH, €€ (PU3HKO-XMMHUYECKUX
CBOWCTB, THAPOMETEOPOJIOTHUECKUX YCIOBHH, yAaJeHHOCTH OT Oepera,
TITyOMHBI MOpS, CTEIIEHH OCBOSCHHOCTH OeperoBoil MH(PaCTPyKTypHI, Ha-
TIPaBJICHUSI JOOBITOM MPOIYKIIMHU | €Ile MHOTHX (paKTOpPOB.

JI7Is1 TEXHOJIOTMYECKNX CXeM pa3pabOTKH MOTPeOOBATIMCH HOBBIE METOIBI
T€0JIOTO-TEXHUYECKOTO TIPOSKTHPOBaHNsl, OoJiee HaJSKHBIE CBEICHUS O pa3Me-
pax 1 opMe 3aJIeKH; P STOM CHCTEMA M TEMITHI pa30ypHBaHUS YBSI3BIBAIOTCS C
OYEpETHOCTHIO BBOJIA OOBEKTOB OOYCTPOICTBA, CPOKaMU CTPOMTEINLCTBA, MPH-
MEHSIEMBIMH TEXHUYECKIMH (CTIEIMATBHBIMH IJIaBYYMMH) CPEICTBAMH.

Kak m3BecTHO, 00mIas MOBEpXHOCT> MHPOBOIO OKEaHa COCTaBIISIET
IIOYTH TPU YETBEPTH BCEH MOBEPXHOCTH HAIIEH IIAHETHI, U3 KOTOPBIX IpU-
o6mmsurensHo 10 % IPUXOAWTCS Ha MaTEPUKOBBIA YKIIOH, Ha3bIBAEMBIH
KOHTHHEHTAJIbHBIM HIETIb(HOM.

[Tnomane ocamoYHO-IIOPOAHBIX OacceifHOB akBaTopuii MHpOBOro okeaHa
COCTABIIACT MPUMEPHO 55 MITH. KM”. 3716Ch OTKPBITO yiKe CBbiie 2500 MecTopo-
JKJIeHUH He(hTH U ra3a ¢ m3BIIeKaeMbIMH 3aracamu okoso 130 mipa T vedru u 70
TpiH M’ rasa (Ha konen XX B.). Poccus pacrionaraer HamGoNbIIei, TI0 CpaBHe-
HHMIO C JIPYTHMH CTpaHaMH, TIOMIA b0 KOHTHHEHTAIBHOIO Ieb(]a, Ha KOTOPOH
TIPOTHO3UPYETCSI OKOJIO TPETH MUPOBBIX 3a11acoB yrireBozoponos (YB), cocpeno-
TOYEHHBIX B MUPOBOM OKEaHe.

Bce 3710 cTano Bo3MoXXHBIM 0J1aroapsi COBMECTHBIM YCHITHSIM OOJIBIIIOTO
YHClla CTPaH M KOMIIAHMM, CO3JaBIIMX IO CYILECTBY HOBYIO, MOPCKYIO
He(Tera3oByr0 IOAOTPacib, MO0 CBOEH 3HAYMMOCTH HE YCTYIAIOUIyI0 KOC-
MUYECKOM, MPEBPATUBINYIOCA HE TOJBKO B OJHY U3 CaMBIX KallMTalO- U
TPYAOEMKHX, HO U 3(deKkTuBHbIX. JlocraToyno ormeruts, uro B CIIIA
TobKO 1 % Beex EHCTBYIOINX CKBaKMH MOpPCKHE, HO JatoT oHu 13 % Beei
no0bran HeTH U Taza. OIHAKO IPU 3TOM HEOOXOANMO OTMETUTh, UTO 3aTpa-
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TBI, TIPOM3BOANMBIE Ha OypeHHE MOPCKHX CKBXMH B Pa3HBIX aKBAaTOPHSX,
CHWJIBHO pa3nuyarorcs. Tak, CTOMMOCTb OJHOM CKBAYKHHBI B FOJKHOM 4acTU
CeBepHOro Mopsi B CPEIHEM COCTaBJISIET 2,5 MJIH. JOJUL., & B CEBEPHOM —
IIOYTH 5 MIIH. AOJIL.

Bo Bropoit momoBure XX B. IOJ BIMSHHEM OOLIErO HAY4HO-
TEXHUYECKOTrO MIPOrpecca 3HaUUTENbHOE KaUECTBEHHOE PA3BUTHE MOJIyYWIIN
TEXHWKa M TEXHOJOTHWS Pa3BEIKH, JOOBIYM M TpaHCHoOpTa He(TH M rasa B
aKBaTOPUAX MOpel M okeaHOB. Pa3zpaboTaHbl KOHCTPYKIIMN CTallMOHAPHBIX,
CaMOITOJbEMHBIX, MOJIYIIOTPYXHBIX IaTdopM, OypoBeIX cynoB. Bmecte ¢
TEM, BCE YCIIOXKHSIOIINECS YCIOBUS OCBOCHUSI MOPCKUX HE(TEra30BBIX Me-
CTOPO’KICHUH, POJBIDKEHHE Ha OOJbIINE TIIyOWHBI M HA CEBEP OKa3bIBa-
0T YCKOPSIOLIEE BO3ACHCTBUE HA HAYYHO-TEXHMYECKUI Mporpecc, paspa-
00TKy HOBBIX MAaTepHalOB, pacuMpsisi (yHIAMEHTAJIbHBbIE W TPHKIIaJHbIC
HCCIIEIOBAaHUs, TEXHUKH U TEXHOJOIMi. B TeueHue 3Toro neproga KOmM4ecT-
BO pa3HOOOPa3HBIX IUIaBY4NX OYPOBBIX YCTAHOBOK nepeBatwio 3a 200 neict-
BYIOIMX €IWHMI. Pa3BenoyHble CKBaXHHBI MPOOYpPEHHI B OKEeaHe Ha Tiy-
6une cepime 2000 M, CKBaXUHBI JJIS1 B3STHS KEPHA — B CaMBIX TITyOOKHX
paiionax MupoBoro okeana. Uncio BHEOEPEroBbIX CKBRKHH K HACTOSILIEMY
BpemeHu jgocturaer 70 TeIC. — B Tox OypHTCst OKONO 3,5—4 THIC. CKBaXKHH.
OKcIuTyaTallMoOHHbIE TIAaT(GOPMBI yCTaHOBIICHBI Ha IiryOnHax 6omee 300 M.

To e camMoe MPOMCXOIUT C MOIIHOCTHIO M KOJIMYECTBOM OOJIBIIOTO
TIepeyHsI BCTIOMOTATEIbHBIX CYNOB, IIaBY4YHMX KpaHOB, Oapk IJIsl TpaHc-
MIOPTUPOBKH U CIIyCKa Ha BOAY OCHOBAaHHWH, TpyOOYKIIaJ OUHBIX Oapx, ITOf-
BOJJHO-TEXHMYECKOTO W BOJIOJIA3HOTO OOOPYIOBAHMS, IMOABOIHBIX CYIOB,
BEPTOJIIETOB, CYJOB U1  CEWCMOpPAa3BEIKH, OOpa3yliolMX  CIICIH-
AIM3UPOBAHHBIN HE(TEra30MPOMBICIIOBBIN (IIOT.

B Hacrosmee BpeMs HAKOIUIEH 3HAYUTEIbHBIA OIBIT OCBOEHUS
menb(hoBbIXx MecTopoxaeHnid Kacnuiickoro, Cpenusemuoro, CeBepHOro
Mopelt, Mexkcukanckoro u Ilepcunackoro 3amuBoB, CydLKOro KaHama.
3a mocnenHUe AECATHIETUS HAYaloCh MHTEHCHBHOE OCBOCHHE MOPCKUX
mecTopoxaeHuit Auronsl, Kuras, Uaguu, BoetHama, Hurepuu, Ascrpa-
JIUH U JIp.

JlanpHelnee pa3sBUTUE TEXHUYECKUX CPEACTB M TEXHOJOTHI MO3BOJIUIO
HayaTh MOUCKH 1 1009y He(TH U Ta3a B Oosee TITyOOKHX BOJ@X KOHTHHEHTAJIb-
HOIO CKJIOHA, a TaKKe Ha 3aMep3aromyX Mopsx. VIMeromuii MecTo OrpoMHBIH
IPOrpecc B CO3JAHUM HOBBIX CHELMAIM3UPOBAHHBIX TEXHUYECKUX CPEACTB U
TEXHOJIOTHI B 00J1aCTH OCBOEHMSI IIeNb(ha — pe3yabTaT KOHKYPEHTHOH OOpHOBI
MEKIy KPYIMHBIMU TPaHCHALIMOHAIBHBIMA KOMIIAHUSMM, JBIOTHOM HAJIOrOBOI
TMOJIUTHKHU BEIYIIUX Pa3BUTBIX CTPaH MUpPA.

Heobxoxumo 3ameTnTh, YTO NajbHElIIEe 0CBOeHHE IITyOMH MupoBoro
OK€aHa, a TAKKE 3aMep3aroluX aKBaTOPUN MOJ CUITY TOJBKO MEPEIOBBIM
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B HAay4yHOM M TEXHMYECKOM OTHOIICHWH CTpaHaM, IOCKOJBbKY TpeOyeT
OONBIINX KaIlMTAJIOBIOXKEHHH, 3a4acTyl0 HEHNOCWIBHBIX JlaXKe KPYIHBIM
Pa3BUTHIM CTpaHaM. YCIEX TaKHX MEpONPHATHH MOXET OBITh oOecredeH
TOJIBKO IIPU YCIIOBUM COBMECTHBIX YCHJIMH pslia CTpaH, 3HAYUTEIBHBIX WH-
BECTUIIMH TpaHCHAIMOHAJIBHBIX KOMIAHWH (nmpuMep — BenmkoOpuranus,
Hopserus, Jlanus, ocBauBaBmme pecypcbl CeBEpHOro MOps € MOMOILBIO
KPYITHBIX aMEpPHKaHCKUX KOMIIaHWH; BheTHam, HauaBIIMIT OCBOEHHE I0XK-
Horo menba ¢ momouisio OsBIIero CCCP, 3atem Poccum).

OpHaKO ¢ COKAICHHEM NPUXOANTCS IIPU3HATH, YTO MBI Bce OOJIBIIIE OT-
cTaeM B 00JacCTH OCBOCHHSI MOPCKHMX HE(TETa30BBIX HEZP; ITO MMENO Me-
cto u B 70-80-¢ IT. mpoLUIOro CTONETHS, a 3a MOCIAECAHHUE AECCATHIETUS pa3-
pPBIB B CWJIy HAaIIMX SKOHOMHMYECKHX NPeoOpa3oBaHUM YBEIUUWICS €Ie
6onpie. 3a pyOeKoM 3a 3TH T'OABI MOPCKHE He)Tera3oBble TEXHOIOTHH H
TEXHUYECKUE CPEJICTBA NpETEpHesl KaueCTBeHHbIC N3MEHEHUs, U TEM HE
MEHEe HeJb3s COTJIACHThCS ¢ HeKoTopbiMu nonoxeHusimu CPII (cormamre-
HUS O pasjielie MPOIYKIMH), KOTOpBIE HE CIIOCOOCTBYIOT JajIbHEHIIEMY pa3-
BUTHIO HAIIEH BCE eIle JI0CTATOYHO Pa3BUTON M TEXHHMYECKH OCHAIICHHOM
CTpaHbl: MHOTHE TEXHUYECKHE PEIICHUSI U CPEICTBa MOTYT OBITH pean3o-
BaHBI Y HaC, a HE CO3/IaBaThCs 3a PyOEIKOM.

Jlannast paboTa COIEp>KUT KPaTKUi 0030p O COCTOSTHUM W TIEPCIIEKTUBAX
JIOOBIYM YTIIEBOJOPOIOB Ha IIeb(e MHUpOBOro okeaHa, OCHOBBI Pa3padOTKH
MOPCKHUX 3aJIKEH, TEXHUKH W TEXHOJIOTHN OypeHHst MOPCKHUX CKBaXKWH. J{aHbI
PEKOMEH/IAIINH 10 ONITUMU3ALIMN CUCTEM cOOpa 1 TPaHCIIOPTUPOBAHUS HEPTH
uraza.

Pabota noaroTosieHa B kauecTBe yaeOHOro ocoOust, MpeHa3HaueHHO-
ro JuIs crynenToB cnermanbsHocti 050708 — «HedrerazoBoe nemo» U Marucr-
PaHTOB, a TaKXKe MOKET OBbITh HMCIIONB30BaHa ACHMpPAHTAMU M HAayJIHBIMH pa-
OOTHMKAaMHM, 3aHHUMAIOLIMMCS BOIPOCAMH OCBOCHHS U Pa3pabOTKH MOPCKHX
He(Tera3oBbIX MECTOPOXKICHUH.
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T.K. Axmeoorcanos., A.C. blckax

1. KPATKHM AHAJIN3 MOPCKHUX METOPOXKJIEHUN

1. 1. HekoTopbie 0cCO0EHHOCTH re0JIOTUN AKBATOPHUA MUPO-
BOI'0 OKeaHa

Boanas oOonouka 3emun, wiau ruapocdepa, 3aHUMAeT
nout 71 % o6uieit moBepxHocTu ruianeTsl. CyMMapHas IUIo-
maJb BCeX BOJHBIX akBaTopuit 361 MiH. KM2, 13 KOTOpPBHIX (B
%) Ha nomo Tuxookeanckoro OacceitHa npuxoaurcsa 50, At-
nantuyeckoro 25, Uuaniickoro 21 u Cesepnoro JlenoBUTOro
4. 3emMHas KOpa MaTEPUKOB COCTOUT U3 TPEX CIOEB: 0CAIOYHO-
ro, TPAHUTHOTO ¥ 0a3aJIbTOBOTO.

MOIIIHOCTh 0CaJI0YHOIO CJI0s, CIO0KEHHOTO PBIXJIBIMH OT-
JOXKEHUSMU U OCAJI0OYHBIMU TOPHBIMH TOPOJAMH, KOJIEOJIeTCs
B JIOBOJIBHO IIMPOKMX MPEJENIaX — OT HECKOJIBKMX COTEH MET-
poB 10 20-25 km.

MOIIIHOCTh I'PaHUTHOTO CJI0sI, COCTOSIILIETO TAKXKE U3 KpH-
CTAJUIMYECKUX NOPOJ C COJIEP)KaHUEM OKCHJAa KPEMHUS CBBIIIE
65 %, coctaBisier 15-20 u 6osee KM.

MouHocTh 0a3aJIbTOBOTO CJIOS, TaKXKE COCTOSILEro W3
KPUCTAIUIMYECKUX TOPOJ, HO YK€ C COJEp)KaHHEM OKCUAA
KpemHus MeHee 55 %, nocruraer 5-10 km.

AMIIUTYAa MOLTHOCTH 36MHOM KOpBI B LIEJIOM Ha Mare-
pHKax KoJIeONeTcss OT HECKOJIBKUX 0 AECATKOB KUJIOMETPOB.
3eMHas Kopa B 30HE aKBaTOPUIN OKEAaHOB U MOPEN 3aMETHO
OTJIMYAETCS OT MATEPUKOBOW IPEXKJE BCETO BBIKIMHUBAHUEM
IPaHUTHOTO CJIOSI B CTOPOHY JI0’)ka MUpPOBOro OkeaHa, Ha
O0JIbIICH YaCTH OKEaHOB MOIIHOCTb 36MHOM KOPBI CHHMYKAaeTCs
10 5-7 kM.

OxeaHCKMI THI 3€MHOI KOpBI, Haubojee XapaKTepHBIN
UId J10°%kh MHpOBOrO OKe€aHa, CYIIECTBEHHO OTJIMYAeTCsl OT
MaTEPUKOBOI'O0 OTCYTCTBHEM I'DAHUTOTHEHCOBOTO CJIOSI, MOII-
HOCTh ero B npenenax 5—12 (B cpeqaemM 6—7) KM U COCTOUT OH
U3 TPEX CIIOEB:
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— BEPXHUH CJION U3 PBIXJIBIX MOpCKUX ocankos (100-1000
M), B KOTOPOM CKOpPOCTb pAaCIpOCTPAHEHUS CEUCMHUECKUX
BOJIH MEHee 3 KM/C;

— CpeHUH CIIOH, MpeaCTaBICHHBIN 0a3aIbTOBBIMU JTaBAMU
C MpOCIOWKaMU KapOOHATHBIX M KpeMHHCThIX mopox (1-3 u
4,0-4,5 xm/c);,

— HWDKHUH CJIOH, CI0KEHHBI OCHOBHBIMU (Tab0po) 1 vac-
TUYHO YJIBTPAOCHOBHBIMHU (IIMPOKCEHUTHI) TOPOAAMHU, MECTAMU
MeTamop-¢pu30BaHHBIMU B am@ubomutei(6,3—6,4 kMm/c), TO
JTAHHBIM parupoBaHusi, OypeHHEM ellle He OCBOCH.

K rny00oKOBOAHBIM KOTJIIOBUHAM OKPAaWHHBIX U BHYTpPEH-
Hux Mopeil (ror Kacnus, Uepnoe, CpeauzemHoe nu OxoTckoe
MOpsi) OOJbIlIe TPUYPOUCH CyOOKEAHCKUW THIT 36MHOU KOPHI.
OH oTimyaercss OOJBIION MOITHOCTHIO OCAIOYHBIX TOPOA (4—
10, mectamu 10 15-20 KM) CO CKOPOCTBIO PaclpOCTPaHEHMS
ceicMuueckux BoaH 6,0—6,4 xm/c.

IToBepxHOCTH pa3zesia 36MHOM KOpBI M BEPXHEW MaHTUU
3emin, U3BECTHAs M0JI HAMMEHOBAaHUEM «ciIoi MoxopoBHUuu-
4a», [0J, OKEaHaMM 3ajeraeT Ha LJyOMHaxX OKOJIO 5 KM, a Ha
MaTepUKax pe3Ko MOrpykaercss U Jocturaet MomHoctu 30-35
KM.

Bce cnou 3eMHON KOPBI M BEPXHEH MAaHTUM XapaKTEPU3Y-
I0TCSl Pa3IMYHBIMU CKOPOCTSIMU IPOXOKJIEHUS YIPYrMX BOJIH.
Tak, mo mannsiM ['yreHOepra, 3Ta CKOpOCTH COCTaBiseT (B
KM/C): B 0caouHOM cioe 2,2—2.8; B rpaHuTHOM 5,5-6,0; B Oa-
3asbToBOM 6,4—7,4; B BepxHeil mantuu 7,7-8,6 (bmaronmaps
TOMY BECbMa YETKOMY Pa3JIMYUIO B CKOPOCTSIX MPOXOKICHUS
CEMCMMUYECKUX BOJIH B Pa3IMUHBIX CJIOSAX M TOUKAaX 3eMJIN yAa-
JIOCh JIOBOJIBHO JOCTOBEPHO MPOCIEAUTh U3MEHEHHE MOIIHO-
CTEH (TOJILLMH) BCEX CIOEB 3¢MHOU KOphl). Pasnnune crpoenus
MAaTE€pUKOBOM M OKEAHWYECKOW KOpPBI SABIISIETCS PE3YyNbTaTOM
TEHETUYECKUX OTINYUM.
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[Io rnyOuHe AHO OKeaHa WMEET [OBOJBHO CIIO0XKHOE
CTPOEHHUE, B HEM PA3IMYAIOTCS CIEAYIONINE MOp(oIoruieckue
aneMeHThI (puc. 1.1):

Cyma Oxkean

cp. raybuna - 130 M

MaTepHKoBas cp. rybuna - 4000 M

OTMENb S e ——
; < < R
\wenud) BbiH CKIOH 0 —
NOKE OKeaHa
1 o -
Puc. 1.1. 'eomopdonornueckas cxema menbha

— KOHTHHEHTAJbHBIN menb( (MaTepukoBas OTMENb), OX-
BATHIBAOLIHIT IPUOIH3UTEIBHO 60 MIIH. KM® MOPCKOTO JHA JI0
riyounsl 250-300 M co cpemHedt kpyTusHO#M mpumepHO B I
(MakcUMalbHO 70 4); B OCHOBHOM CPEIHUN YKIIOH COCTaBJISIET
1,5-2,0 mHa 1 KM;

— KOHTHHEHTAJILHBIA CKJIOH, OXBaTHIBAIOIIUKA OKkoJio 40
MJIH. KM~ MOPCKOTO JHA B AMama3oHe riyoun 250-2500 M co
CpeIHEN KpyTU3HOM npuMepHO B 5° (MakcuMaibHO 110 30);

— NepexoaHas 30Ha, IPEIIECTBYIOIAs JIOKY OKEaHa, HO
HE BCETJa YeTKO BbIIEp)KaHHAS,

— JI0K€ OKeaHa, OXBaThIBalollee HeMHOruM MeHee 250
MJIH. KM’ MOPCKOTO JHA TpHU riyOuHax B cpemeM 4000—4500
M

— TTyOOKOBOHBIC BIAJAMHBI oMb 11 KM IpU Cpea-
HUX TyonHax 6100 m.

B 0CHOBY 3K0JIOTHYECKON 30HAJIIBHOCTU aKBAaTOPHUH 3ajI0-
’KEHbI (PaKTOPbI BHEIIHEH Cpenbl: TeMIeparypa, JaBjleHue, ra-
30BBI PEKUM, OCBEIIEHHOCTb, penbed 1HA, YAAJICHHOCTb OT
Oeperos u Ap.
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JloHHas cpena OKeaHOB U Mopeil (OeHTanb) 3aceneHa pas-
JUYHBIMU OPraHW3MaMH, YacTh KOTOPBIX TakKKe OOWUTaeT B
TOJIIIE BOJIBI — MEJIaruaJiu.

B GeHTanu BBIICIISIOTCS:

CyIpaJuTOpaab — 30HA 3aIUIeCKa M IITOPMOBBIX BBIOPO-

COB;

JUTOPAb — MPUIMBHO-OTIMBHAS 30HA;

cyonuropanb — 30Ha IIenbga, WM MAaTepUKOBasl OTMEIb
(200-500 m);

Oarnalib — 30HAa KOHTHHEHTaJbHOro ckioHa (ot 200-500
10 3000 m);

abuccanb — 30Ha OKEAaHMYECKOTO JIoKa (3—6 Kkm);

yIbTpaabuccas.

B oxny u3 knaccupukanuii menb(oB 3a710KeHbl TeOMOp-
¢donornueckue npuszHakd. Ho, mpexkae Bcero ycCTaHOBJIECHA
MOJIHAST MIEHTHYHOCTh T'€0JIOTMYECKOTO CTpOeHMs Ienbda u
NpuUjeraromed K MOpI0 TEPPUTOPUM CYIIHU: MIeNb( SBISETCS
MPOJI0JDKEHHEM MaTEPUKOBBIX IIaTHOPM.

Crnoxen menb( OCaZOYHBIMH MM MarMaTU4eCKUMH, U
MeTamopduzoBaHHBIMU TIOpoaaMu. CpenHss mupuHa ero 60—
65 M, rimyouna — 130 m; Mectamu 3TH LU(PHI MOTYT OBITh
3HAYUTENbHO BhIIIe. Tak, mupuHa menbdpa bapeHineBa mops
1100 xm, cpennss rmyouna 230 M (a yke XOpOIIO U3BECTHOE B
mupe IlITokMaHOBCKOE Ta30KOHAEHCATHOE MECTOPOXKICHHE
Haxonutcst Ha rryoune 320-380 M Ha ymaneHuu ot Oepera B
650 k™).

Haubosiee mMpoKo MPUHATOW CUMTAIOT IPAaHUIly Hienbda
uzobaroit 200 M. IIpu sTom obmias momans menbGoB Mupo-
BOI'0 OKE€aHa paBHA 26,6 MIIH. KM2, YTO COCTaBJIsIET
7,4 % ero mnomanu. [anee, B Tabn. 1.1 mpeacraBineHsl cpea-
HUE TITyOMHBI HEKOTOPBIX MOPEH, TJie BEIyTCs IIOUCKHU U 100bI-
4ya He(TH U raza.

Kak otrmeuanochk Bbilie, 00mas miomaas akearopuii Mu-
POBOrO OKeaHa COCTaByIseT IPUMEpHO 360 MiH. KM°. OHAKO
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OHa HE SIBJIIETCS TOCTOSIHHOM: ypOBEHB BOJBI B MOPSIX U OKea-
HaX HEMPEPBIBHO MEHSETCS B CHIIY IOCTOSHHO MMEIOLIUX Me-
CTO TEKTOHMYECKMX NOJABM)KEK nHa. Tak, ypoBeHb Kacmus B
MOCIIEHUE TOJIbI TOHSICA Oojiee YeM Ha 2 M | IUIOIIA(b MOPS
3HAYUTENIBHO BO3POCIA.

Heckonbpko uHy0 kimaccudukanuio naet 3ynaH, KOTOPBIH
paccuMTai, 4To IUIOINAAb KOHTHHEHTAJIBHOTO MIeib(a Iayou-
Ho# 110 300 M cocraBnseT 10 % oT moBepxHOocTH Bcero Mupo-
BOI'O OK€aHa.

Tab-
muna 1.1
Cpe,Z[HI/Ie FJIy6I/IHI>I HCKOTOPBIX MOpeﬁ, raAc BCAYTCA
MOMCKH U 100bIua HepTH U raza
AxBaTopust Cpenusis riry6uHa, M Iupuna, kM
Apadypckoe Mope 90 1200
Banna mope 55 100
BapenieBo mope 200 1200
Bepunroso mope 90 800
Bodhopra mope 200 100
baiis-brnanka 3ammB 90 400
I'yn3oHOB 3a11B 10 1000
JKenroe mope 90 1200
Kamudopuuiickoe nmodepexnbe 10 10
Mapakaiibo o3zepo 25 100
MeKCHKaHCKHH 3a711B 70 250
CesepHoe Mope 200 500
Cubupckuii meinbd 55 650
Cesepnblit Kacnnit 3 300

Ha AHC OKCaHa MOCTOAHHO MPOUCXOAUT OCAAKOHAKOILIC-
HHUC, CO3JaBaCMOC HAHOCAMU MYTLCBBIX IOTOKOB PCK, COIACP-
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KAIUMH pa3IMYHble B3BECH MEXAHHYECKOTO W OMOTEHHOTO
IIPOUCXOXKACHMS, ITOJABOJHON BYJIKAHUYECKOU NEATEIBHOCTH,
YaCTULbl IEJAarM4eCKUX OTJIOKEHHUHW W3 OCTAaTKOB IUIAHKTOH-
HBIX OPraHNU3MOB, MEJIbYAUIINX MUHEPAIBHBIX YaCTHUL, IPUHO-
CHUMBIX C CYIIH BETPAMHU U MOPCKUMU TEYCHUSIMU, U3 KOCMHYE-
CKOM IIbLIN, IIPOAYKTOB XMMMUYECKHX IIPOLIECCOB, MPOUCXOMS-
IMX B MOpe (a Takke IIIOOMTepUHOBBIM, AMATOMOBBIA M pa-
TMOJISIPUEBBIN HIIBI M KpacHasi I1yOOKOBOHAS TTIUHA).

B nenom 3TH ocanku AenArcs Ha IATh IPYII: TEPPUICH-
HbIE, OPraHOTCHHBIE, XEMOI'CHHBIC, BYJIKAHOTCHHBIE U IIOJIH-
TEHHBIE.

TemIbl OCaZKOHAKOIUIEHUS B Pa3/IMYHBIX 4acTsAx Mupo-
BOI'0 OK€aHa CYLIECTBEHHO PA3HATCA B 3aBUCUMOCTH OT MHO-
rux (aKkTOpOB: TeMIEpPaTypbl, OJM30CTH BIAJAIOMINX PEK, MO
BOJIHOM BYJIKAHMUYECKOU JEATEIBHOCTH, PO3bl BETPOB, IIOABOI-
HBIX TEYEHUW U T.JI.

W3yueHne NOHHBIX OCAJKOB KpaiiHe HE0OXOoAuMO TpHU
CTPOMTENBCTBE HE(PTEra3onpoOMBICIOBBIX THUIPOTEXHUYECKUX
COOpPY)KEHHH pa3IM4YHOIO THUIA, a TaKXKE IOABOJIHBIX TPY-
OOIPOBOIOB.

IIpu 0cBOEHUU MOPCKUX MECTOPOKIACHUN TAKIKE CEPHE3HO
M3Yy4aeTCsl TUAPOMETEOPOJIOTHYECKUN PEKUM Ha OCHOBE aHa-
JM3a JAHHBIX 3a JUIMTEIbHBIA CPOK.

B kpyr 3TuxX cBeneHUl BXOIAT: BETEP, BOJHEHHE MOPCKON
TIOBEPXHOCTH, BEKOBBIC KOJICOAHUsI YPOBHS BOJbI, CEHCMUYECKast
AKTUBHOCTb, TEMIIEPATypa MOPCKOW BOJBI U BO3yXa, XUMUYECKUN
COCTaB U IIPO3PAYHOCTb BOJBL, JIEZOBBIA PEXHUM, a TAKKE MHTCH-
CHUBHOCTb IIOCTOSTHHBIX MOpPCKUX TeueHui. Ilocnemnue mpoucxo-
IAT B pe3ylbTare B3aUMOACUCTBHS OTKJIOHSIOIIEH CHIIBI Bpalle-
HUA 3eMJIM M LEHTPOOSKHBIX CWiI. CKOpPOCTh 3THUX KPYTOBBIX
3aMKHYTBIX TEUCHHUH B pa3HBIX YacTsIX 3eMIIH pa3inyuHa (B M/C): Ha
Kacnuu 0,37-0,45; Kypo-Cuso — 0,77; ®nopunckoro — 3,1 (B ba-
peHIIeBOM Mope, rae 3atyxaeT [onbdcerpuM, ckopocts FOxHOTO
teueHus Bcero 0,11).
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1. 2. CocTosiHne U NepCcneKTHBbI MOPCKOi 100614 HepTH 1
rasa

[TocTeneHHOE UCTOIIEHUE 3aM1acoB HEPTHU U Tra3a Ha CyIe
U 000CTPEHHO MHPOBOTO SHEPreTUYECKOTO KpH3Huca 00ycio-
BUJIO HEOOXOUMOCTh Bce Ooliee u OoJiee MIMPOKOTO OCBOCHHS
He(TEra3oBbIX PECypcoOB MOPCKOTO JHA, B HEApax KOTOPOTO
COCPEI0TOYEHO TOYTH B 3 pasza Oojblie He(TH U ra3a, 4em Ha
CylLe.

Oxkono 22 % nmnomaaun MupoBoro okeana (nmpumepHo 80,6
MIIH. KM°) 3aHHMAaeT BOJHAS OKPAHHA MATEPHMKOB, COCTOSIIAS
U3 Tpex 30H: menbda, MaTEPUKOBOro (KOHTHHEHTAIBHOTO)
CKJIOHA U MOJHOXHs. M3 o0mielt mommaay 1Ha Mopel U okea-
HOB NEPCHEKTHBHBI HA HEPTH 5 Ta3 OKOJIO 75 MUIH.
KM (mpumepno 21 %), B ToM yucie Ha menbde 19,3 miH. KM,
Ha MaTepUKOBOM ckiioHe 20,4 MIIH. KM” U B npeaenax MaTepu-
KOBOTO MOHOXHS — 35 MH. kM. Hanbonee JNOCTYITHOH SIBJIS-
etcs menbdoBas 30Ha. [lon menbdom (anri. shelf) monumaer-
Cs1 BBIDOBHEHHAs 4acTh MOJBOJHOM OKpanHbl MAaTEPUKOB C He-
3HAYUTENIbHBIM YKJIIOHOM, IPUMBIKAIOLAs K CYLIE U Xapak-
TEpU3YIOIIAsACS OOIUM C HEH TIeOJOTHYECKUM CTPOCHHUEM.
I'myOuHBI y BHEIIHEH IpaHUIbl menbda 0OBIYHO COCTABIISIOT
100-200 M, HO B OTAENBHBIX ciydasx gocturait 1500-2000 m
(FOxno-Kypunsckas xotioBuHa Oxorckoro mops). Illupuna
menbga nexut B npeaenax ot 1 1o 1700 km (CeBepusiit Jleno-
BUTBIA OKEaH), COCTaBIsAsA B cpeaHeM 65—70 kM, a oOmias uio-
aab — OKOJIO 32 MIIH. KM’ WM TIOYTH 11,3 % moBepxHOCTH
MupoBoro okeana. OCHOBHasl 4acTh TUIomaay menbha Mupo-
Boro okeana (mpumepHo 70 %) pacmonaraercss Ha TTyOWHaXx,
He npeBbimaromux 180 M, a riryOuHa Mops B paliloHe miepexoa
menbga B MaTEpUKOBBIN CKIOH Kosebuercst oT 200 1o 600 m.

[lo mporno3am cneunanucToB cBbiie 60 % momanu
menbga nepcrnekTUBHBI Ha HeTh U Ta3. [Ipu 3ToM mporHo3u-
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pyeMble pecypchl U 3arachl, BBISBICHHBIE B MECTOPOXKICHHUIX
rasa ¥ KOHJEHcara, MpeoONafaloT HaJ COOTBETCTBYIOIIMMU
pecypcamu u 3amacaMu He(TH.

OcBoeHMEe MOPCKUX MECTOPOXKIACHUM Havyanoch B 1824 r.,
KOTrJa Ha menbge AMIMIEpOHCKOro MoJIyoCTpoBa B paiione baky
B 25-30 M ot Oepera cTanu cOOpyKaTh HU30JHUPOBAHHBIE OTBO-
16l — He(PTSAHBIE KOJOIBI, M BBIUEPIBIBATH HE(PTH U3 HErIy0o-
KO 3aJIEraroluX ropu30HTOB. [IepBbIil UCKYCCTBEHHBIN OCTPOB
111 He(PTAHBIX OYPOBBIX BBIIIEK OBUT COOPYXKEH BOJIU3MU SITTOH-
ckoro ropoga Mm3ymocaku B 1870 r. HedrerazoBsie mecro-
poxaeHuss B mpuOpexHoil 30He Kacmuiickoro mopst Havamu
ocBauBathcs emte 6osiee 100 ner nazan. C 1891 r. B CILA cra-
JM TPOJIaBaThCsl YYACTKH MOpsi, Ha JHE KOTOPBHIX ObUIM OOHa-
PYKEHBI 3amachl YIieBOJIOPOIHOTO ChIpbs. B 3TH ke ropl Ha
Kamudopuuiickom nobepexxbe Havanoch OypeHHe HAKIOHHBIX
CKB)KWH, JOCTUTAIOIINX 3aliexeil Hegtu Ha paccTossaun 200 M
ot Oepera. B 1936 r. na mense Kacnuiickoro mops, a ¢ 1947
r. Ha menbpe MEeKCHKAHCKOTO 3ajiBa CTaJH YCTaHABIHBATb
OypoBble 1aTGopMbl Ha CBallHOM OCHOBaHUH. [lepBoHavasb-
HO Takue IaTdOpMbl BO3BOAWIM Ha MeNKoBoke. OnHAKO, 1O
Mepe COBEPIICHCTBOBAHMS TEXHOJOTHMU CTPOUTENHCTBA U MOH-
TaXHOTO 000PY/ZI0BaHUS MX CTAIM YCTaHABJIMBATh HA TITyOMHAX
no 300 M. B Hacrosimee BpeMs KoimdecTBO miardopm" Ha
CBaifHOM OCHOBAaHMU JOCTHTaeT HECKOJIbKO ThicsY. M3roTaBiu-
BAaIOT UX, KaK MPaBUJIO, U3 METaJIa U B MEPCIEKTUBE paccMart-
pPHUBAIOT KAaK OCHOBHBIE COOPYXXCHHMS, MpeJHAa3HAYECHHBIC IS
ocBoeHus menbda. B 40-x rogax XX B. Ha menspe Kacnmii-
CKOT'0 MOpS Hauanach J00bYa HEPTH U raza ¢ HCKYCCTBEHHBIX
HACBHIITHBIX OCTPOBOB, @ 3aTE€M — C METATTMYECKUX ICTAKA], UTO
obecnieunsio 106619y HeTH ¢ riyoun mops ot 0,2 10 2,9 m. B
1949 r. na Kacniuu ObL1 co3aH nesslii ropox OypoBUKOB U J0-
ObITunkoB He(pTH U raza — Hedransle Kamuu ¢ xommiekcom
CIIO’)KHEHIIINX TEXHOJOTHYECKUX M TUIPOTEXHHUYECKHX COOPY-
KEHUH, acPaJbTUPOBAHHBIMU JOPOTaMH, OOIIEKHUTUAMH, CTO-
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JIOBBIMHU, MarasuHamu. KoanuecTBo OTAENBHO CTOAIIUX B MOpe
CTallMOHAPHBIX YCTAaHOBOK NpeBbIcHIIO 230, a MPOTSHKEHHOCTD
actakan — 350 kM. Onnako B 1990 r. B KacniuiickoM Mope 3Kc-
IUTYaTHPOBAIKMCH JHIIL 84 cTanmoHapHble iatdopmel U 141
KM 3CTaKasi.

Huxe npuBenena kpaTkasi XpOHOJIOTHS Pa3BUTHUS TEXHUKU
JIOOBIYM YIIIEBOAOPOAOB B MPUOPEKHBIX pallOHAX.

XpoHoJiorusi pa3BUTHS MOPCKOIl HepTerazonoob1uu

1871 r.  IIpoOypena uepmaii ckBaxxuHa B baky.

1900 r.  Poccust Hayana OypeHHe Ha MCKYCCTBEHHBIX KAMEHHBIX OCTPOBaX
B baky. Ota nava cuntaercs HauanoM HeTen00BYH Ha meIbde.

1903 r. IIpomsBeneHo nepBoe OypeHue ¢ IIaTGopMbl Ha 03€pO HEJAIEKO
ot Jlynsuans! (CIIA).

1930r.  IlocrpoeHbl HOpHBIE HETAHBIC cTaKaabl B baky.

1932r.  CmonTHpOBaHa IepBas OypoBas BeIIKa Ha Oapike (Texac, CILIA).

1933 r. Tlocrpoena mepsas nmorpyxHas rmiargopma.

1937r. IlepBoe ycnemmHoe 6ypeHre B MeKCHKaHCKOM 3aJIHBE.
B CCCP mnpobypeHa mepBast HaKJIOHHAs CKBa)KHHA.
1954 r. Tlocrpoena mepBasi caMonobeMHasi OypoBas Imathopma.

1955r. IlocrpoeHa mepBasi TPeXOIIOpHAs CaMOIIOJbeMHas IIaBydas OypoBas ycra-
noska (CIIBY).

1959r.  Hauamuck pazpaborku MecTopoxaeHuii B CeBepHOM MOpC
roJUTaHACKAMHA pupMaMu.

1961 r. CMOHTHpOBaH IEPBbIN MOJBOAHBII KOMIUIEKC JUISl JOOBIYH  YTIIEBOJOPOJIOB
Ha JHe MEeKCHKaHCKOro 3aJIMBa.
ITepBoe OypeHHE ¢ TUHAMHYECKH [TO3UIUOHUPYEMOH MIAT()OPMBIL.
ITepBast AUCTAHIMOHHO yIpaBIisieMast HeoOHTaeMas IIaThopma.

1966 r.  Bcerynuia B 9kcruryaTanuio nepas coperckas CIIBY "Anmepon".

1978 r.  OOGuiee KOJIMIECTBO MOABOJHBIX KOMIIJICKCOB B MUPE JOCTHIIIO
140 expunnn. I'ry6una Mopst B Touke Oypenus gocturia 300 M.
Macca rpaBuTannoHHoit miatdopmsl npesbicuia 500 000 T.

1983 r.  Bcerynuia B akcrutyatanuio nepsas TPL (Tension Legs Platform).

1984 r.  JloObrua HedpreyriieBogopoaoOB Ha menbde qocturia 14 MiH.
Gapperneil B CyTKH, YTO COCTaBIACT 26 % MHPOBOTo 00beMa.
1987 1.  IlepBoe HampaBIeHHO-HAKJIOHHOE OypeHHe Ha Imenbde.
Hawamn pa3paboTku MecTOpoXJeHHH Ha menbde AJSICKH B JIGTOBBIX
YCIIOBUSX.
1988 r.  T'myOGuna mMops B Touke Oypenust npepbicuia 2200M B MeKCHKaHCKOM 3aJIHBE.
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1991 r. Kommnanus "Petrobras" (bpa3unusi) yctaHoBMIIa TIOBOJHOE 000PYI0BaHHE Ha
riay6une 720 .

1992 r.  Poccust npemioxuia Kk pa3padorke IIITokMaHOBCKOE MecTOpokacHHE B ba-
PEHIIEBOM Mope.

CymiecTBeHHO J0Js MOPCKO# Hedrerazomo0suu B 001IIe-
MHUPOBOM OajlaHce craya MposBIATHCS TUIIb B 60-e roapl. XX
B. Poct Mopckoii HedTe00b14M B HAcTOsIIEE BpeMs Oosiee ueM

B 5 pa3 mpeBbIIIaeT JUHAMUKY pocTa J00buM Ha cymie (Tali.
1.2).

Tabmuua 1.2
Jlosst Mopckoii HeTe10ObIYM B MUPOBOM OastaHce
Tons | 1960r. | 1970, | 1976r. | 1980T. | 19851, | 1995r. | 2005 | 20201
J0OBIYH (po-
THO3)
% 8 16 165 | 229 30 28 40 65
MIIH. T. - 373 469 683 | 750 | 700 | 1000 | *

I'maBHBIE pecypchl HE()TH M Tra3a pacroyoKEeHbl B ATIaH-
tideckoM u MHnuiickom okeanax. B Hauane 70-x rogax Hed-
Tera3ofo0bIYy B MOPSAX U OKeaHax Beno 21 rocymapcrBo, reo-
¢dusnueckrue u OypoBbie paObOTHI OCYIIECTBISLIIA 46 cTpaH U S5
roToBuiMch K HUM. B Haudane 80-x romax Oomee 100 crpan
y4acTBOBaJO B OCBOCHHWM KOHTHMHEHTAJIBHOTO mienbda, 37 u3
HUX BeJIH pa3pabOTKy MOPCKHX MECTOPOKICHUN He(TH U rasa.
[TorckaMu MOPCKHX MECTOPOXIECHUHN M UX pa3paboTKoil B Ha-
yane 90-x rogax 3aHuUMaiuch yxe 136 xommanuii U ¢pupMm u3
118 rocynapct. B aTi roner no6brda HehTH U ra3a Ha KOHTH-
HEHTAITBHOM 11ebhe MupoBoro okeana gocturia 900 MiH. T yc-
JIOBHOTO TOIUIMBA (B repecyere Ha HePTh, rae | T HedTH paBHA
1200 v ra3a) B ToJl U COCTaBHJIa OKOJO 35 % MHUPOBO# IOOKI-
yn. B Hacrosmiee Bpemsi 6osee 120 rocynapcTB BOBJIEUEHBI B
paboTHI 1O OCBOEHHUIO YIIIEBOJOPOJIHBIX PECYPCOB HAa KOHTHU-
HEHTAJILHOM IIenbde.
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B cdepe co3manuss MOpPCKOM TEXHUKH M TEXHOJOTHH OC-
BOCHHS HE(TEra3oBBIX PECYpCOB KOHTHHEHTAJIBHOTO INENbda
3aHATO 0K0JI0 340 CyaOCTpPOUTENbHBIX M MallMHOCTPOUTEIb-
HBIX npeanpuaruii, 6onee 50 reodusnueckux u 100 Bogonas-
HBIX (UPM, T. €. NMPHUBJICYEH OTPOMHBIA MPOU3BOJICTBEHHBIH,
(UHAHCOBBIN U MHTEJUIEKTYaIbHBIH MUPOBOM MoTeHIMa. Pac-
XOJbl Ha HAayYHO-UCCIIEI0BATENbCKIUE U MPOEKTHBIE Pa3padboT-
K{, CyJJOCTPOEHHE, CTPOUTEIHCTBO, OOYCTPONUCTBO M JKCILTya-
TaIMI0 MOPCKHX HE(TEera3onpoMbICiIoB jaocturaioT 30 mip.
J0JUT. B TOI.

B MupoBoM oOkeaHe B HACTOsAIIEE BPEMS ACUCTBYET CBBI-
e 30 ThICSY Pa3TUYHBIX YCTAHOBOK JJIsl OYpeHUs CKBAXHH U
XpaHEHUs yriIeBOJOPOAOB, B ToM uucie 6oiee 800 ruaByunx
OypoBbIX ycTaHOBOK. Exeromno Oyputcs okono 1000 moucko-
BO-pa3BefouHbIX U npuMepHo 2000 skcrmyaTalMOHHBIX CKBa-
*UH. Mopckasi 1o0bIya yrieBoJ0pOJIOB UMEET YK€ CBOU JI0C-
TkeHus. Tak, y octpoBa HerodayHmieH npou3BeaeHo pas-
BenouHoe OypeHue Ha riryomne mops 1493 m. B Mekcukan-
CKOM 3aiuBe Ha MecTopoxaeHnn West Delta mpoOypena ckBa-
kHUHa riIyOouHoi 6960 M, a Ha mecropoxxaenun Grand Acel
He(Th 100bIBaercs ¢ riryounsl 3800 M. Camast BbICOKast CTajb-
Has Mopckas riardopma «Buliwinkle» (520 M) skcmmyaTupy-
ercs B MekcukanckoM 3anuBe. Cpeau kene300eTOHHBIX IJIaT-
dopm Beigensiercss «Troll Gas» Beicotoit 472 M, a Haubonee
TsokenoBecHoi siBisiercst «Gullfaks» ¢ cyxoit maccoii B 1 miH.
T, PacroJIOKEHHBIE B HOPBEKCKOM CeKTope mienbdpa CeBepHO-
ro mops. Ha menbdax mopeit 1 okeaHoB BbIABICHO 0Kosio 2000
MECTOPOXKJICHUI He(TH M ra3a, 3HaUUTeNbHash YacTh KOTOPBIX
MOJKET OBITh OTHECEHA K TUTAHTCKUM HJIU KPYITHBIM.

HauGosiee GorarsiMu HEPTHIO U Ta30M y4aCTKaMH KOHTH-
HEHTaJbHOTO IIenabpa MupoBoro okeana sBisttorcs [lepcua-
ckuil (Ooyiee TOJOBHHBI OO-IIEMHPOBBIX 3aracoB HedTH),
Mexkcukanckuil ¥ I'Bunelickuii 3anuBbl, Mops FOro-Bocrounoit
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Aszumn, bodopra u CesepHoe, Mopckas jaryHa Mapakaii6o
(Benecyna).

Ha #Hux npuxonautcst 60bIas 4acTh 3a1acoB HEPTH U Ta-
32 KOHTHHEHTAJIbHOTO M1enbga. OTKPBITH KPYIHEHIINE B MUpE
Mopckue MmectopoxkaeHuss Heptu — Caddanus c 3amacamw,
OLICHMBAEMBIMU B 5 MIpI. T.

Havano HOBOro crojeTust NOATBEPIMIO U3MEHEHUE B He-
papxuu Mexjy 3amacaMu He(TH ¥ MPUPOTHOTO ras3a: J0Ka3aH-
HBIE 3arachl ONpPEXaroT JAO0Ka3aHHbIE 3armackl HepTH Ha 3 %.
Jloka3aHHBIE 3aMackl ra3a Ha menbge BRIPOCTH 10 53 TpiH. M
Ha Havaso 2000 r. u coctaBunu 32,9 % OT MUPOBBIX 3aMacosB.
B T1abn. 1.3 u 1.4 npezacraBieHbl CBEACHUS O JOKAa3aHHBIX 3a-
nacax MpHpoOJIHOTO Tra3a Ha Ienbde.

HauGonpmmii poct otmedeH Ha bmmxaem Boctoke, rae
51,6 % 3amacoB MPHUPOTHOTO Taza COCPENOTOUYEH Ha mienb(e
Mopeii (puc. 2).

Jl0J1s1 UHIYCTPUANIBHBIX CTPaH B OTAAJIEHHOM MEePCIEKTUBE
B ob0mem oObeMe n00buM Oyaer ymeHbliatbesi. CTpaHbl —
wiensl OIIEK u pa3BuBarouiyecs: CTpaHbl, HE SBISIOLINECS
wieHamu OIIEK, B cpenHell mepcrnekTHMBE HUMEIOT IOJI0XKH-
TEJIbHbIE TEHCHIINN.
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CesepHan Amepuka 2,2 %

UenTpanstan Eepona 0,2 %

T e AT

{ ':r-‘s
{.-" g
Aavn-Okeanmnn 19,2 %

s

Bcero: 52,1 tpan. m®

Puc. 1.2. Pacnpenenenue MUPOBBIX 3aI1aCOB IPHPOJHOrO ra3a Ha Ienbhe
1o reorpaduaeckum perronam (Ha 01.01.2000 r.)
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Ta6muua 1.3
I[OKaSaHHI:Ie 3arachbl IPUPOJHOTO Ira3da Ha H_ICJII:(I)C MO0 OCHOBHBIM I'€OJIOTUYICCKUM PECruoHamM
MHpa,
3
1960-2000( Ha Hauano roga) MIpa. M.
Crtpanbl 1960 1970 1982 1986 1992 1995 1996 1997 1998 1999 2000
CeBepHast AMepHKa 850 1550 1500 1500 1550 1250 1300 1300
1300 1120 1170
Jlatunckas Amepuka 500 650 1800 1850 1650 1800 1950 2050
2150 2060 2110
3anagnas Eepoma 0 900 2450 3250 3800 4150 4300 4400 | 5000 5060 5100
Lentpansnast EBpomna 0 0 0 0 0 50 50 50 50 60 80
CHI' 0 150 800 700 2500 3100 3600 3800 |3600 3800 3600
Adpuxa 0 150 800 750 1400 1800 1800 1900 | 1900 2080 2210
bmkuuii u Cpennuit Boctok 400 1200 9000 10100 15100 15300 17700 19500 {19700 27000 27800
Asus-OkBaHus 0 300 2750 3250 6900 8600 8800 3900 | 9500 9620 10000
WUTOI'O HA IIEJIb®E 1550 4400 19000 21400 32700 37050 69500 42100 | 43300 | 50600 52050
OBIIUE 3AITACBI 17449 | 39443 84714 100121 | 140477 | 147119 | 149101 | 150765 |151964| 156051 | 158152
% 3amacoB Ha menb(he oT 00IMX 8,9 11,2 22,4 21,4 233 25,2 26,5 27,9 28,3 32,4 32,9

3aracoB
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Tabnuua 1.4

HOHH 3aracoB IPUPOAHOro ra3a Ha mean)e oT O6HII/IX 3aracoB I1I0 OCHOBHBIM FeOI‘pa(l)I/I‘IeCKI/IM peruoHamMm mMupa.

1960-2000 (ra Hagaso roxa), %

Ctpansbl 1960 1970 1982 | 1986 | 1992 | 1995 | 1996 1997 1998 1999 2000
CesepHast AMepuka 8..1 11,1 19,3 18,2 0,8 9,1 19,7 19,8 19,9 17,5 18,9
Jlatunckas Amepuka 37.1 34,7 35,3 32,6 22 23,1 244 25,9 26,5 28,3 27,3
3anagnas EBpona - 25,3 559 61 61,6 67 68,1 70,2 72,2 72,5 73,1
Lentpansnas EBpona - - - - - 6,3 6,6 6,6 6,9 93 9.5
CHI' - 1,2 1,2 1,7 4,5 53 6,3 6,4 6,3 8,4 6,3
Adpuka - 3,9 14,1 12,6 14,4 18,2 18,1 18,7 19,5 19,3 20
Bmwokanit u Cpenuuii 9,3 18,1 43,7 38,5 35 36,5 37,8 9,8 39,9 1,0 51,6
Bocrox
Azusg-OxBaHus - 19,4 44,5 56,3 56,3 85,5 66,3 66,6 67 67,2 67,6
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I'ocynapcrBa, nMerone HanboJee KpyImHbIe 3anachl Hed-

TH, TIpEJICTaBIICHbI B Ta0. 1.5.

Tab-
nuua 1.5
3anacel HeTH (manHbIe sHB. 2002r.), Mapa. Gappe-
nen
CaynoBckast ApaBust 261,750 CIIA 22,045
Hpak 112,500 Karap 15,207
OAD 97,800 Hopserus 9,947
KyseiiT 96,500 Amxup 9,200
Hpan 89,700 bpazumus 8,465
Benecyoaina 77,685 Owman 5,506
Poccus 48,573 Kazaxcran 5,417
JIuBus 29,500 Anrona 5,412
Mekcuka 26,947 WNunonesust 5,000
Hurepus 24,000 Iepssie 20 cTpan 975,148
Kwuraii 24,000 OcrasnbHbIe CTpaHbI 56,983
BCEI'O B MMPE 1,032,132

1. 3. OcBoeHnne Mmopckux MecTopoxaennii Poccun

Poccus croutr Ha mopore NpOMBIIIIEHHOTO OCBOEHUS 3a-
nacoB He(TH ¥ ra3za Ha MOpcKoM 1enbde. B HacTosiee Bpems
OCHOBHbIE€ KOHTHHEHTAJIbHBIE MECTOPOXKICHUS PacIioyiararoTcs
B OCHOBHOM B 3amnaaHoil CHOMpH U MOCTENEHHO MCTOLIAIOTCS.
Haunnas ¢ 1994 r. npupocTsl pa3BeJaHHbIX 3allacOB HE KOM-
NEHCUPYIOT A00bI4y. Tak, mpupocThl 3amacoB He(PTH M KOH-
neHcara ocratorcss Ha ypoBHe 200 MiH. T B roja (1o0br4a co-
craBisieT okosio 300. MJIH. T B T0OJ1), @ IPUPOCTHI 3a1acoB Taza —
Ha yposHe 200250 Mapa. M° B rox (106bI4a 0K0710 590 M. M).
B 1999 r. npupocr 3anacoB He()TH U KOHAEHcaTa cocTaBui 199
MIH. T (106b19a 304 MiH. T), rasa — 210 mapa M (z06sraa 567
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Mapa. M°). M3-3a nomymeHHOro B 90-¢ roisl MPOLIIOrO CTOJIe-
THSI COKpAIEHUS TOOBIYU, CpeIHEIyIIeBOe MOTpeOIeHne Hed-
U ¥ HedrenpoaykToB B Poccun cauzminocs ¢ 1,5 1o 0,9 T, B 10
BpeMs KaK BEeIyIHe CTPaHbl HAPACTUIIN HEPTEOTpeOICHHE 10
2-3 1 na yenoseka (CIIA, Anonus, 3anaanas Espona). [Ipen-
noJjlaraemble paioHsl 100ban BocTounoit Cubupu Haxomsrces
B TPYIHOJIOCTYITHBIX MECTaX M SABISIOTCS MajJooObeMHbIMH. B
To *e Bpems Poccus obnamaer cambIM OOLIMPHBIM B MHpE
menbpoM (mopsaka 22 % OT MHPOBOIO), COCTABIISIOLINM
IUIOIIAAb 5,2 MJIH. KM2, B TOM umcie g0 n3o6arsl 200 M IUI10-
maas 4,5 MIIH. KM2, U3 KOTOPBIX 75 % mepCcrneKTHBHBI HA HEPTH
u ra3. [loreHnmanpHble pecypchl pOCCUHCKOro mieiab(a cous-
MEpPUMBI C 3aracamMy KpymHeHIInxX He(Tera3oHOCHBIX POBUH-
it Mupa. CyMMapHbI€ IPOTHO3HBIE 3arackl HeTHU U raza Ha
menbde Poccun B mepecueTe Ha yCIOBHOE TOIUIMBO COCTABIIS-
o1 6onee 100 mapa. T. U3 Hux mpumepHo 45 % 3amacoB co-
CPEAOTOUYEHO B MPHUOPEXKHBIX 30HaX ¢ rimyonHamu 10 50 M, 25
% — B 30Hax ¢ rnmyounamu 50-100 m u 30 % — B 30Hax c riy-
ounamu 100-200 M u 6onee. Takum oOpazom, moutu 70 % yr-
JIEBOJIOPOJIHBIX PECYPCOB HaxXoAATcs Ha riryomHax menee 100
M.

Cunraercs, uto 85 % oO0mmx pecypcoB He(TH W rasa
IIPUXOJNUTCS HAa apKTUYECKHE Mops, okoyo 12% — Ha nanbHe-
BOCTOUHBIE MOpsI, OCTaJIbHble— Ha BHyTpeHHue Mops (Kacnuii-
ckoe, YUepHoe, A3oBckoe u banrtuiickoe).

Apkruyeckast 30Ha Poccun Bkimouyaetr oOIIMpHBIE TeppH-
topun oT Koabckoro noxyoctpoBa 10 THxookeaHCKOTo mobe-
pexbs UykoTku. Poccusi, mpakTHYecKH JIUIIMBILAsCS azepOaii-
JDKaHCKOW W Ka3aXxCTaHCKOW HETH, MOYTH BCEX YEPHOMOP-
CKUX M 3HAYUTEJIBbHOM 4acTh MPUOANTUHCKUX MOPTOB, BBIHYX-
JeHa Oblla HCIIOJB30BaTh Pecypchl APKTHYECKOTro Iieibda
Kpaiinero CeBepa. DxoHOMHUYECKAs 11€7I€CO00Pa3HOCTh OCBOE-
HUS He(TerasoBbIX PecypcoB ApPKTHUYECKOTo mienbha oObsc-
HSETCSl COMMKEHHEeM CeOEeCTOMMOCTH YIIIEBOJOPOIOB, J00BI-
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BaeMbIX Ha cymuie u B Mope. [locnennee oObsACHIETCS TEM, UTO
B CHJIy OTPAaHUYEHHOCTH 3aI1acOB TEXHOJOTMYECKH JOCTYIHBIX
MECTOPOKJIEHU ceOeCTOMMOCTh HETH, TOOBIBAEMOU Ha Cy-
e, pacTeT ObICTpee, YeM IOJy4aeMOW W3 MOPCKHX MECTO-
poxxaenuii. [To onenke y4eHbIX, IPUMEPHOTO paBEeHCTBA cebe-
CTOMMOCTH J00BIYM MOABOHBIX U MOA3EMHBIX YIIIEBOJIOPOIOB

B Poccum cnenyer oxunars B 2015-2020 rr.
Kontunentanpublii menbd apkruyeckux mopeir Poccum
o6ueit momanbo 2,9 MIH. KM’ PacrosaraeT 3HAYHTETbHBIM
3aracoM TOIUIMBHBIX pecypcoB. KpynHeHmMMH 30HAIBHBIMU
00BEKTaMHU C pecypcamMH YIJIEBOJIOPOJIOB B HECKOJIBKO COTEH
MIH. T. sBistoTcsi: CeBepo-I'ynseBckoe u bapanneiickoe B Ile-
yopckoM Mope (yaenbHas II0THOCTH 110 500 ThIC. /M),
[IToxmanoBckoe, Jlenosoe, Jlynmosckoe B bapeHueBom mope
(ymenbHast WIOTHOCTH Gomee 300 Thic. T/kM”). OIHOI U3 HaH-
0oJiee U3y4YEHHBIX M NEPCHEKTHUBHBIX 10 MPOTHO3HBIM 3aracaM
YIJIEBOAOPOJOB SIBJIETCA akBaTropus 3anaaHoil Apktuku. B
bapenniesom u Ilewopckom Mopsix BbisiBIeHO Oonee 70, a B
10kHOM uyactu Kapckoro mopsi okono 50 HedTerazoHOCHBIX
CTPYKTYp. VI3 MHOTOYHCIICHHBIX U Pa3HOOOPA3HBIX MO COCTaBY
YIJIEBOJOPOJOB 30H He(Te- W Ta30HAKOIUICHUN He MeHee 15
HaXoauTCs B He(Tera3oHOCHOW MpoBUHIMH bapeHreBa mops,
6omee 20 — B [lewopckom Mope (cyOakBajIbHOE HPOJOIDKEHHUE
Tumano-Ilewopeckoir npoBunuuu), 13 — B HOxHO-Kapckoii
HedTerazoHocHOH  obmactu  3amagHo-CubOupckoid  mera-
npoBuHIuU. B Oacceitnax 3anagHoii Apkruku (menbd bapen-
neBa 1 Kapckoro mopeii) pecypcsl ra3a COCTaBISIIOT JIECATKU
TPIH. M’, IPHYEM 3aI1achl y’Ke OTKPBITHIX MECTOPOXKICHHH ra3a
cocTaBisAoT okojo 50 %, bapenueBo-Kapckuii mens¢ 3aHu-
MaeT CBBINIE 2,3 MJIH. KM°, B TOM 4mcie mrenb( bapenmesa u
Tegopckoro mopeii okosio 1420 Teic. kv, a menbd Kapckoro
Mopsi mpuMepHo 890 ThIC. kM”. MakcuMmaipHast mupuHa ba-
penneBo-Kapckoro menbda cocraBmsier 1550-1700 kM mpu
NPOTSHKEHHOCTH BAOJb €BPa3UUCKOro nodepexbs cpoime 1700
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kM. bapenneBo-Kapckuii menbd uzyueH Hamboiee XOpoIlo.
3nech yxxe oTkpbeITo 10 MecTopokIeHHH HEPTH U rasa, cpeau
KOTOpBIX 4 ruraHTckux no 3amacaM: llItokmanoBckoe (Tazo-
KoH/ieHcaTHoe), JlenuHrpaackoe, PycaHoBckoe (Ta3oBble) U
[Tpupaznomuoe (HedTsIHOE).

B bapenueBom Mope HanboJiee NepCreKTUBHBIM SIBIISIETCA
[IITokMaHOBCKOE Ta30KOUAECHCATUOE MECTOPOKIEHHUE, OTKPbI-
toe B 1988 r. OHO pacnonoxeno B 290 kM K 3amaay oT mobe-
pexbs ocTpoBoB apxunenara Hosas 3emis u B 650 km oT Mop-
ckoro mopra Mypmanck. ['mybuna mops 3aece 280-360 wm.
TIpeBapUTENLHO OLEHEHHBIE 3aIlackl ra3a B 00beMe 3,7 TPIH. M’
SBJIAIOTCS] IOJATOTOBJIEHHBIMU AJIs1 IPOMBIIIVIEHHOT'O OCBOEHMS.
B BapenneBom mope oTkpbIThI Takke KypeHnosckoe, Jlynun-
ckoe, Apkruueckoe, MypmaHckoe, AXMaTroBckoe, AHIpeeB-
ckoe, depcmaHOBCKOE U Apyrue MectopoxkaeHus. [lokazaHo,
4TO B 30HaX bapeHiieBa Mopsl -MOXHO BBISBUTH €lle 0koJo 20
MECTOPOKICHHH C Fa30BBIME 3aracaMu B 12 TpiH. M°, UTO TI0-
3BOJIHT €KEroHO MOTydath 10 10 MiIp. M’ rasa.

Pecypcor Tlewopckoro Mopsi 60TaThl XKUAKHUMHU YIIIEBOJO-
poramu. 311eChb pAacIOJIOKEHBl HEPTSIHBIE MECTOPOXKICHHS
IIpupasznomuoe, Bapanpeii-mope u npwierarmomue K HUM
cTpykTypsl — MenpiHckas, Cesepo-/lonrunckas, Anexcees-
ckasg, Ilomsapnas, Ilaxandesckas. IlpupasiomHOEe MecTo-
poxxaenue oTkpbITo B 1989 r. OHO pacnosioskeHo B 65 KM OT
Oepera, riyouHa Mmops — 20 M.

3HauyMTeNbHAS YaCTh 3alaJHONl cuOupckoi HedrerazoBoit
IIPOBMHIIMM YXOJIUT Ha ceBepe moJ Boasl Kapckoro mMops ¢
npeobnanatomumu riryounamu 30-100 m. Ha ero ame cocpe-
noroueHo 6oinee 37 % obumx pecypcoB HedTH U cBbIlIe 45 %
rasa. bonpmas yacTb 3TUX PECYpCOB pacroJliaraeTcsi B MeEJNO-
BbIX 1 MOPCKHX OTJIOKEHUSX, 3aJIEraloluX Ha riryouHax ao 4
KM, M B y4acTKax menb¢a ¢ rimyonHamu Mopckoro ana mo 100
M, T. €. B YCIOBUSX, TEXHUUECKH JOCTYIIHBIX Ul BBISBICHUS U
ocBoenusa. Ha Kapckowm mensde B 3ananHoi yactu [pusmans-
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CKOTO pailoHa HaxOZATCsl KPYIHEHIINE Ta30Bble MECTOPOXKIEC-
Hus — PycakoBckoe u JIenunrpaackoe.

Kpome Toro, 3aech pacnoJioKeHbl TaKue ra3oBbleé MECTO-
poxnaenust Ilpusmansckoro menbpa, Kak XapacaBdicKoe,
Kpy3enumrepackoe u 3ananHo-1lapanosckoe, a
TaKXe MepCreKTUBHbIE CTPYKTYphl OOckoi 1 TazoBckoii Ty0.

OOckas ryda, MpOTSHYBIIASCA C FOra Ha CeBep Ha IUPHHY OT
30 mo 70 kM, nocturaet B ;uiHy 750 kM. ['1yOuHa BOMBI B TIpe-
nenax ryosl uamensiercs ot 2 10 20 m. TazoBckas ryba mpu
mmpune 10-35 kM mporsruBaercst 10 coeauHeHus ¢ OOCKon
ryooit Ha paccrosiHue 10 300 kM. ['myOGuna Bobl KosebmeTcs
ot 2 1o 7 M. Ilo oueHke crenuamTuCcTOB Ha "aKBaTOpUSIX TyO
CyMMapHbl€ T'€0JIOTHUECKHE PEeCypchl YIJIEBOJOPOAOB CO-
CTaBJISIOT 1500 MaH. T ycIOBHOTO TOIUIMBA. Xapa-
caBdlicKOe ra3o0KoHJeH-caTHOe MecTopoxaeHue (I'KM), naps-
ny ¢ PycaHoBckum u JleHMHrpaackum, SBISIETCS OOHUM U3
Haunbonee kpynHbix B Kapckom Mope. OCHOBHBIM METO/IOM €T0
OCBOCHHMS SIBJIIETCSI OpraHU3alusl MPOIECCOB OypeHUs U J0-
ObIYM C JIEOCTOMKHUX OYpOBBIX YCTAaHOBOK WJIM JIEJSTHBIX OCT-
POBOB, C UCKYCCTBEHHBIX HACBIITHBIX I'PaBUHHO-NIECUAHBIX OC-
HOBAaHUIL.

Coueranue OJAarONpUATHBIX TEKTOHMYECKHX CTPYKTYP
pa3IMYHON MPHUPOJBI, B TOM YHCIE PU(PTOTEHMHBIX, MO3BOJSET
BBICOKO OIICHUTh He(TEra3oBbIH MOTEHIMAI MOps JlanTeBbIX.
B npenenax Bocrouno-Cubupckoro u YykoTckoro Mopeit Bbl-
nenenbl Yykorcko-AmsickuHckas 1 HoBocubupcko-Uykorckas
NepCHeKTUBHBIE He(Tera3oHOCHbIe NPOBHUHIMH. Paccmarpu-
BaeMble MOPS SIBJISIFOTCS] HAUMEHEe n3ydyeHHbIMU B Poccum.

OcBoeHue KOHTHHEHTaJdbHOro menbda Poccun crepxu-
BaeTCsl UPE3BbIYANHO CIOXHBIMU IPUPOJHO-KIMMATHYECKUMHU
ycnoBusimu.  Ilo-Buaumomy, B Ommkaiimue 10-15 ner Ha
menbdpe Poccun OyayT MpoOBOAMTHCS NMPEUMYIIECTBEHHO MO-
HCKOBO-pa3Be/loOYHbIe PA0OTHI, 3ajaueil KOTOPHIX SIBISETCA
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MOJITOTOBKA CHIPbEBOM 0a3bl ISl MOCIEAYIONIeH IKCIITyaTaluu
MOPCKUX MECTOPOKICHUH HEDTH U raza.

Taxkum 00pa3oM, pe3yabTaThl MOMCKOBO-Pa3BEIOYHBIX pa-
00T, BBITIOJIHEHHBIX B ApPKTHKE, MIOKA3aJH, YTO MOPCKUE 3ara-
Cbl He()TH U ra3a B 3TOM PETUOHE SBISIOTCS OJHUMH U3 CaMbIX
KpPYIIHBIX B MHpE, NIPEBOCXOIAIIMMU U3BECTHBIE 3aIlachl yrje-
BOA0poA0B bimxkHero Bocroka.

MOpPCKUM pernoHOM C MOATOTOBJIEHHON CBHIPbEBOI 0a30it
11t 100bIuM He(PTH M ra3a CIY)KUT CEeBEPO-BOCTOUHBIN IIENb()
0. CaxanuH, rae OTKpbITO 8 MECTOPOKIAEHUI ¢ pa3BeaHHBIMU
3aracaMu Oojiee | MIIpJ. YIJIEBOJOPOJOB B IepecueTe Ha
He(Th MPH 3HAYUTEIHHOM JI0JI€ COJep KaHus raza. ITo M03BO-
JUT yJOBIETBOPHUTH MOTPEOHOCTH B raze 0. CaxalvH U mpuiie-
ralolMx MaTEpPUKOBBIX palloHOB Poccuu Ha MHOTHME IECATKHU
JeT U 00ECTIeYUTh €ro 3KCIOPT Ha MUPOBbIE PBIHKU. [Ipupoa-
Hble ycioBus menbda o. CaxanuH SBISAIOTCA OJHHUMH U3 ca-
MBIX CYpPOBbIX B Mupe. OHM BIHAIOT Ha BBIOOpP TEXHOJOTHI
NpoBeACHUSI pabOT B OTKPBITOM MOpE, TPEOYIOT MPUMEHEHHS
HECTaHJAPTHBIX OIEpaluii, NEPEeJOBBIX METOJ0B IMOHUCKOBO-
pa3BeZOYHBIX U CTPOUTENBHBIX PabOT B MOPE C y4eTOM Orpa-
HUYEHUH Ha IPOIOJKUTEIIBHOCTD CE30Ha PadoT.

IToaroToBIEHHBIMH K ITPOMBILIUIEHHOMY OCBOEHHMIO SIBIISTIOTCS
Mectopoxaenust Yaiiso-mope (1979 r.), Omonity-mope (1977 1.),
Jlynckoe (1984 r.) u [Munbryn-Acroxckoe (1986 r.). Ha craguu
TOTOBHOCTH K MPOMBIIUIEHHON pa3pa0oTke HaxoAauTcs ApKy-
TyH-Jlaruiickoe HeTeKOH-/IeHCaTHOEe MecTopoxaeHue (B 1989
r.). Ha pgomo »3TUX MECTOPOXKACHUN MOPUXOAUTCS [0
92 % pa3BenanHbIX 3amacoB menbdao. Caxamun. PaboTsl Be-
IyTcsl B paMKax npoekToB «CaxanuH- 1 »—«CaxanuH-Vy.

AxTuBHBIE PabOTHI MO MOATOTOBKE K OOYCTPOWMCTBY Me-
cropoxxaeHuit Yaiso, Ononty u ApkyTyH-/laru, BXOAsAIIKUX B
npoekT «Caxanus-t», Hauamuch ¢ 1996 r. MecropoxaeHus
pacmoiokeHsl B 7-50 KM OT CEBEpO-BOCTOUYHOTO MOOEPEKBS O.
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Caxanun. Ceifuac B 3TUX pailoHaxX BBINOJIHEH OOJBLINI 00beM
MOMCKOBBIX U Pa3BEIOYHBIX paboT.

1. 4. Mopckue npoexTsl Kazaxcrana

Hedtsnas otpacne Kaszaxcrana mmeer 0osee 4eM BEKO-
BYIO UCTOPHIO. B TeueHNM BCero MpOILIOro CTOJETUS J0ObIYa
Benach Ha cyme. Ho ecTh Beckue OCHOBAHHS 0XXHMIATh, UTO
XXI Bek craHer B OHOrpaduu TOIUIMBHO-IHEPTETHUECKOTO
KomIuiekca Kazaxcrana nepuoiom akTUBHOM pa3pabOTKH MOp-
CKHUX MECTOPOXKACHUM. FIMEHHO 3TH MECTOPOXKIECHHUS 10 OLEH-
KaM CIEIMAINCTOB, obecriedyar B 0003puMOM OyAyIIeM Hawu-
00BN pocT NOOBIYM YIIEBOJOPOIHOTO ChIpbs. BeposTHbie
3amachl yIJIEBOJOPOIOB Ka3zaxCTaHCKOro cekropa Kacmuiicko-
ro MOps OLIEHMBAIOTCS B 13 MipA. T YCIOBHOIO TOILIMBA.
Kpynneimum coObITHeM 001IEMHPOBOTO 3HAUCHHS yXKE CTaJIO
OTKPBITHE 3/1€Ch THTAaHTCKOro MectopoxaeHusa Kamaran. 3Ha-
YUTEIbHBIM MPUPOCT 3alacoB MOXET O00eCHeuuTh pa3BelKa
npuHauiexkaniel Kazaxcrany crpykrypel Kypmanrasel, pac-
II0JIO)KEHHOM Ha CMEXKHOU ¢ poccuiickuM cexkropoMm Kacnusg
wiomaau. s peanuzanuu npoekta « Kypmanrassl» HedTs-
Hble komnanuu «KasMynaiil'a3» u «PocHedTb» B Onmkaiiiiee
BpEMs CO3/1alyT KOHCOPLUYM.

[Tponomkaromuecs: reoJOTHYecKue HM3Y4EeHUS] MHOTOYHC-
JICHHBIX NEPCIEKTUBHBIX Y4acTKOB Ha mmenbde Kacnuiickoro u
Apanbckoro Mopei popMHpyeT MPeAnOChUIKUA sl HOBBIX OT-
KPBITUI, KOTOpbIE CIIOCOOHBI €I1e OO0JIbIIe YKPENUTh MOIIb U
aBToputeT Kasaxcrana kak oJHON M3 BeIyHIMX He(TEra3oBbIX
JiepKaB MUpa.

MacuiraGHble Te0JIOTHYEeCKHEe UCCIeI0OBaHMs Ha IIebde
BHYTpeHHHX Mopeil Kazaxctana Havanuch B 1993 roay noanu-
canuem Cornamenust o Koncopruyme aist poBeeHUs Teoio-
ropas3Beiounblx padbot Ha CeBepnom Kacrmuu. B coctaB mex-
nyHapoaHoro koHcopuuyma (Caspian Sea Consortium, CSC )
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Borin  Agip, BritishGaz, British Petroleum, Statoil, Mobil,
Shell u Total. Oneparopom KOHCOpIMyMa CTajla CHEIHAIbHO
CO3JIaHHasi TOCylapcTBeHHas KommaHusa « Kaszaxcrankacmuii-
menbd» (B HacTosmiee Bpemst BxoauT B coctaB HK « KazMy-
Haitl'a3»). 3a 1994-1997 rr. KOHCOPIIMYMOM OBUIH TPOBEIEHBI
MOPCKHUE ceiicMopa3BeZjouHble paboThl B 00beMe 0koso 26,18
ThIC. IOTOHHBIX KM ceficmonpoduiieit. Ha momanu okono 100
ThIC. KM® GBLIO JIOKATH30BaHO 96 CTPYKTYp, HONYUECHBI HOBBIC
nanHele 0 Hanuyuu Ha CeBepHoM Kacmuu KpymHBIX MOJIOXKH-
TEJBbHBIX CTPYKTYP.

Ha ocHOBe HOBBIX I€0JIOTUYECKUX JTaHHBIX OblIa pa3pado-
TaHa ¥ yTBEPXKJCHA KapTa OJOKOB T€0JIOTHYECKOT0 M3yYECHUs
OCBOCHHS YIIIEBOJIOPOOB, a TAKXKe BhIAENCHBI 14 OIIOKOB uIs
[IEPBOOYEPEIHON pa3BEIKU.

WHocTpaHHbIE YYaCTHMKM KOHCOpLMYMa BbIOpaiu JUIs
OypeHus aBa paifona padort. IlepBblif U3 HUX BKJIIO4aeT HauOo-
Jee nmpuBieKaTenbHble cTpyKkTypsl: Kamaran, Kaiipan u Akro-
Ta. Bropoii oxBaThIBaeT kpynHoe nogHsaTue Kainamkac-mope ¢
XOPOIIMMHU MEPCIEeKTUBAMH Ha OTKPBITHE KPYINHOTO HedTera-
30BOT0 MECTOPOXKJeHHs . PaboThl B 3THX JBYX palloHax oObe-
nuHeHbl B CeBepo-Kacnuiickuii mpoekT, peains3yeMblii B Ha-
cTosiIIee BpeMs MeXIyHapoIHbIM KoHcopuuymoM Agip KCO.

IIpaBo mpomomkaTh pa3BeKy B aKBaTOPHM TPeTbel mep-
CIIEKTUBHOM TpynIbl O6JOKOB, HOKPBIBAIONIMX OOJBIIYIO YaCTh
KpynHoOU cTpykTypbl Kypmanrasel, Obiio 3akperieHo 3a Ha-
nuoHaibHOM koMmmnanued B ymne OAO «Kazaxcrankacnuii-
menb¢». B HacTodmee BpeMsi JOCTUTHYTa JOTOBOPEHHOCTH O
CO3/IaHMHM Ha MApUTETHOM OCHOBE Ka3aXxCTaHO-POCCUICKOIrO
KOHCOpLMYMa JJ1sl paboThl Ha cTpykType KypMmaHrassl.

Cegepo-Kacnuiickuit npoekm (Kawacan)

B uronie 2002 r. HK « KazMynaiil'a3» u MexxayHapoaHbIi
koHcopuuyMm Agip KCO moanucanu AOKYMEHT O TpPHU3HAHHH
KOMMEPYECKOTO OTKpbITUA HeTH Ha mMecTopoxaeHun Kama-
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ran B Kacrimiickom mope. M3Bnekaemblie 3anacel HedTu Ha Ka-
marane oreHuBaroTcs B 7-9 mupa. Oappeneit. OdurnmanbHbie
JHIAa MOJYEPKUBAIOT, YTO MO Mepe MPOJOJDKEHHs paboT Ha
MECTOPOKJICHIH, 00beM H3BIIeKaeMbIX 3anacoB Kamrarana Oy-
JeT YTOUHATBHCS, BEPOSITHEE BCETr0, B CTOPOHY MOBBIIICHUS.
OOmme reosjoruyeckre 3amachl HeTH, COTJIACHO HCCIIEN0Ba-
HUSIM, COCTaBJIAIOT 38 Muipa. Oappeneit.

OtkpbiTie  KamaraHckoro MeECTOpPOXKIEHHMSI — Camoro
kpynHoro B Kazaxcrane — crajno coObITHEM MHPOBOTO 3Haye-
Hus. [1o MHEHHIO 3amaIHBIX SKCIEPTOB, 3TO OTKPHITHE SBIISACT-
Csl caMbIM B@)XHBIM B MHUpE 3a mocieanue aecaruwierus. [lo
pasmepam Kararan cornoctaBuM ¢ KpymHEHITUM MECTOPOXKIe-
nuem CLHA Ipyno boii (Prudhoe Bay) ,otkpbiteiM B 1969
rojay Ha AJscke.

18 HostOpst 1997 1. mist pasBeaku U 10OBIYM HEPTH HA
nojpsiiHoM ydactke Ha CeBepHom Kacmum ObUIO 3aKIIOUEHO
Cornamenue o paszene npoaykiuuu MmMexnay KaszaxcraHom u
komnanusmMu Agip Caspian Sea B.V., BG Exploration & Pro-
duction ltd, BP Kazakhstan ltd .,Den Norske Stats Oljeselkap
a.s. (Statoil), Mobil Oil Kazakhstan ink., Shell Kazakhstan
Development B.V., Total Exploration Production
Kazakhstan, «Kazaxcrankacrmitmensd» «KazaxOitm». CPII
BCTYNWIO B cuuty 27 anpenst 1998 .

B pamkax peammzauun Cornamenus Kaszaxctan craBut
nepel MHBECTOPaMHU 5 KIIIOYEBBIX 3ajad. Bo-mepBbIX, mepBas
HedTh Kamaran nomkHa ObiTh noiydena B 2005 r. Bo-BTopsIx,
oreparop 00s3aH 00ecreuynuTh YTUIM3AIMIO MOMYTHOTO Ta3a,
o0ecrneynTh ero TPaHCHOPTHPOBKY U Mpojaxy. B-TpeTpux,
noJpsiiHbIM pabotam Ha Kamarane DODKHBI MaKCHMMalbHO
IIMPOKO TPHBIIEKATHCS Ka3axXxCTAaHCKUE OpraHM3allud, B T. 4.
CTpOUTENbHBIE U MHXXKeHepHble. O0OpyI0BaHNE TaKXkKe JOJKHO
3aKa3bIBAaThCS HAa Ka3aXCTAHCKUX MPEANPUATHAX. B-ueTBepThIX,
HammonaneHast HedTerazoBast KOMIIAHUS B 0053aTEIBLHOM I10-
psZIKe J0JDKHA CTaTh coomeparopoM mpoekTa. Ilsaras 3amaua
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3aKJIIOYAeTCs] B PELICHWU SKOJIOTHUECKUX BompocoB Kacmmii-
CKOT'O pEeTHOHa.

Jlnst mpoBeieHus1 pa3BefovHbIX pador B pamkax CPII mo
CeBepHomy Kacmuto B centsiope 1998 r. 6pu1a co3maHa komma-
nus Offshore Kazakhstan International Operating Company
NV (OKIOC). Yupenutensmu OKIOC cranu 8 koManuii, 18e
U3 KOTOPBIX BBICTYNWIM B anbsHce: «KazaxcraHkacnuii-
menbd», Agip, BritishGaz, Mobil, Shell, Total u anssirc , BP-
Statoil. Kaxxapiit u3 yuactaukos nosyuust B OKIOC no 1/7 no-
M.

Ocenbto 1998 r. «Kazaxcrankacnuiimenbdy» mpoaain 3a $
500 muH. cBoto momo ydactust B OKIOC smonckoii Indonesia
Petroleum (Inpex) u amepuxanckoit Philips Petroleum Co (mo
7,14 % xaxnmoi). B 2001 r. u3 OKIOC Beimuu Statoil 1 BP
(4,76 % u 9,25 % yudactus coorBeTcTBeHHO). B Hauane 2001 .
koHcopuuym OKIOC ompenenui eAMHOTO oreparopa OypoBBIX
pabot. M ctana utanesHckass Agip. B cBs3u ¢ stum OKIOC
obu1 TpanchopmupoBal B Agip Kazakhstan North Caspian Op-
eration Company (Agip KCO). B coctaB 00HaBIEHHOTO MeX-
JIYHapOJHOTO KOHCOpLHyMa B Hacrosuee Bpems Bxoaar ENI-
Agip(omneparop), BG, ExxonMobil, Inpex, Philips Petroleum
,Shell, TotalFinaEIlf  (cM. « CocraB yuactHukoB Agip KCO

»).

Pa3zeedounvie pabomul

[IponomxurensHocts Ilepmona Pa3Benku coctaBisier 6
net ot natel Betyrienus CPII B cuiy.

[To cocrostnuto Ha Hayaso aBrycra 2002 r. KOHCOPIMYM IPO-
Oypun Ha MecTopoxaeHnu Kararan 4 ckBaxuHbl (2 pa3BegovHbIE
U 2 OlLIEHOYHBIE), HaYaTo OypeHue 5-0i U BeIeTCs MOJArOTOBKA K
OYpEHHIO eIl OTHON CKBKUHBI.

[Iporpamma paGoT Ha KOHTPAKTHBIX IUIOIIANAX MpPEIy-
cMaTpuBaeT OypeHHe He MEHee MIECTH Pa3BeJOYHBIX CKBAKHH,
B TOM 4MCJI€ JBYX CKBaXMH Ha 3anagHoMm Kainarane u mo of-
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HO#l Ha BocrounoMm Kamarane, ctpykrypax Aktotsl, Kaiipan u
Kanamkac.

bypenue nepBoii pa3Be104HOM CKBaKUHBI HA BocTouHOM
Kamarane (75 kM K IOTY-BOCTOKY OT AThIpay B CEBEpO-
BocTtouHoMm Kacrnuu ) Oput0o Havato B aBrycre 1999 r. K atomy
BpeMeHHU Ha AcTpaxaHCKOW Bep(hu ObLIM 3aKOHYEHBI PEKOHCT-
pyKuusi 1 ocHauieHue O0ypoBoit 6apxu «CyHKap», KOTopas 3a-
TeM ObljIa YCTaHOBJIEHA HA TIOJJBOJJHOM OCHOBAHHUHU.

Bbypenne ckBaxunbl Bocrtounsnii Kammaran-1 royounoit
5172 m. (16400 ¢yroB) 6buT0 3aBepiieHo B utone 2000 r. Ilo
pe3yabTaTOM MEPBOIr0 UCHBITAHUS ObUIM MOJIY4eHBl HE(PTH Je-
6utom 10 600 M B cyTKH ¥ Ta3 1e6uToM 200 THIC.M® B CYTKH.
[TnoTHOCTH HETH, U3MEPEHHAs Ha MecTe, paBHsIach 42-44 B
rpagycax Amepukanckoro HedrsHoro wuHctutyta(API). B
CKBa)XMHE ObUT OOHApYyXeH He(TEHOCHBIH MHTEpBAI B KapOo-
HaTax Majae030iCKOro nepro/a Ha riyouHe Hxke 4 ThIC. M.

Ocenbto 2000 r. OypoBas ycraHoBka «CyHkap»Oblia me-
peHeceHa Ha CTpYKTYpYy 3anaaHbiil Kamaras, pacnosioKeHHYO
npuMmepHo B 400 kM K 3amangy OT IEPBOM CKBaXHHBI, B 75 KM K
IOT'y-BOCTOKY OT AThIpay.

bypenne ckBakunbl 3anannbelii Kamaran-1 riayouHoit
4982 ™M (rmyOuHa MOpsl B Touke OypeHHs —7 M) KOHCOPLUYM
npoBoaua ¢ okTsiops 2000—ro mo mait 2001 r. HedreHnocHbIi
TOpPHU30HT ObLT OOHAPY)KEH B MaJC030MCKUX KapOoHATax HIDKE
4250 m. Bo BpeMsi HCHBITaHUSI CKBAXXMHBI MPUTOK HEPTH Ha
32/64 mryuepe coctaBui 10 540 M, raza — 215 TeIC. M’ B Cy-
TkU. [Ipu 3TOM 3aMepeHHas MIOTHOCTh He(TH cocTaBuia 42, a
Temneparypa — 45 rpaxycos coriacHo ctannapty APIL.

Peanuzanus mporpaMmbl OLIEHOYHOTO OypeHHus, paccyuu-
TaHHOW Ha 2 r. Hayasnack BecHoW 2001 r. OT0 mporpamma BbI-
HOJIHAETCS MapajljIeIbHO C pa3BEAOYHBIM OYpEeHHEM C IIeIbI0
MOJTBEPXKICHUST KOMMeEpUYecKHx 3amacoB Hedtu. B pamkax
OILICHOYHOM MPOrpaMMbl 3aIlJIAaHKPOBAHO MPOOYPUTH OT 3—X 10
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8—1 CKBaXXMH, a TaKXe MPOBECTU TPEXMEPHYIO CEHCMUYECKYIO
pa3sBeKy Ha MIOMAIM 0KoJIo 1600 M.

bypenne rmepBOil OLEHOYHOW CKBaXMHbI BOCTOYHBIM
Kamaran-2 B 8 KM Ha ceBep OT CKBaKMHbI BocTouHBII
Kamaran-1 n npumepHo B 70 KM Ha I0ro-BOCTOK OT ATbIpay
Havanoch B mae 2001 r. mocne mepeamciokanuu OypoBOi
6apxxu «CyHKap» ¢ Mecra OypeHHUs pa3BelOYHOW CKBAXKHUHBI
3amagueni Kamaran-1. JleOut ckBakuHBI TIyOMHOUN 4142 M.
OypeHue KoTopoii 66110 3aBepiieHo oceHbto 2001 r. coctaBuo
7.4 TeIC. Oappeneil B cyrku. [Ipu 3TOM IpOAYKTUBHOCTH CKBa-
JKUHBI OTPaHUYMBaJIaCh HE3aBEPUICHHOCTBIO 00YyCTPOMCTBA U
9KOJIOTMUECKMMHU TpaBUIaMM NPOBEACHUS Pa3BEIOYHBIX pa-
00T.

Ocenpto 2001 r. KOHCOpPIMYM COOOIIMJI O 3aBEPIICHUH
CTPOMTENBCTBA 3ALIUTHON cHcTeMbl («capkodara») A ycThs
IIEPBON OLIEHOYHOW CKBa)XKMHBI Ha CTpyKType Bocrtounsiii Ka-
marad-2. KoHCTpyKIHs CTOUMOCTBIO $1 mnH. ObuTa U3-
roroBieHo arbipayckum TOO « IIpommonrtax K u B». Ona
IIpeIHa3HaueHa JJIs 3allMUThl YCThbsS CKBaKUHBI OT BO3JCHCTBUS
BHEIIHUX MTPUPOIHBIX (PAKTOPOB, B TOM UHCIIE JIbJIA.

Bypenue HOBBIX CKBaXHH IPU3HAHO II€JIECO0Opa3HBIM
BECTH C UCKYCCTBEHHBIX OCTPOBOB, UMEIOIIUX INTyOMHY B MOpE
oT 2 10 4 M. CtpoutenbcTBO OepM A pa3MeleHus: OypoBbIX
YCTAHOBOK PELIEHO BECTU M3 MOPO/JI, 10OBIBAEMBIX Ha Kapbepe
Atam Omu3 mocenka bayruno (Manrucrayckas oOnacTb, Ha
zanane Kazaxcrana). TeHaep Ha CTPOUTENBCTBO MCKYCCTBEH-
HBIX OCTPOBOB BBIMIpaJla aMEPHUKaHO- TypeLKas KOMIIaHHs
Bechtel-Enka.

IlepBslii UCKyCcCTBEHHBIN OCTpoB pazmepoM 120x80 m mo-
cTpoeH Ha 6ioke Bocrounsiii Kamaran-5. lns ero ctpourensb-
CTBa MOHAI00MIaCh 350 TeIC.T KaMHs.

s OypeHusi ¢ MCKYCCTBEHHBIX OCTPOBOB IpHOOpeTeHa
BTOpas OypoBasi yCTaHOBKA. MeXIyHapOAHBIM TeHAEp MO Io-
CTaBKy OypoBO# M1aT()opMbl BHIUTpaia TepMaHCKas KOMIAHUS
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Deutag. Panee sta muiatdopma ucnosns3obanock BP nist Gype-
HUS CBEPXIIyOOKUX HAKJIOHHBIX CKBaXXUH B BennkoOpuTanuu.

VY kazaxcranckux npousBoguteneit Agip KCO mpuobpen
B 2001 . ToBapsI u yciyru Ha cymmy $113 mus. a B 2002 1. 5T0T
noKazartelb Iianupyercs gosectu 10 $ 120 mimH. KoHTpakTh! npe-
IyCMaTpUBalOT, B OCHOBHOM, IPOBEICHHME 3E€MJISHBIX paloT,
CTPOMTENBCTBO JOPOT U HACEICHHOT'O MYHKTA JUIS pa3MeIIeHUs
cTpouTenel razomnepepabaThIBalONIero 3aBojaa. B Toxe Bpems
OOJIBLIYI0 YacTh CPEACTB KOHCOPLUYM HANpaBisieT B HACTOS-
mee BpeMs Ha BBICOKOTEXHOJIOTMYECKUE BHJBI padoT u 000-
pyAOBaHUE, I BO3MOKHOCTH Ka3aXCTAaHCKMX KOMIAHHUH Or-
paHUYCHBI.

Hneecmuyuu u nepcnekmuenl

CyMMapHble WHBECTHLIMU B pa3pabOTKy MECTOPOXKICHHIM
Kazaxcranckoro menbda Kacrusi oueHuBaroTcst Ha ypoBHE $
20 mJIpA. B T€UEHUE 14—1u ner.

K nauany 2002 r. KOHCOPIMYM yXe BJIOXHJI B pabOThI Ha
Kamaranckom mectopoxaenun Oosiee $1.2 mipa. B T. 4. ¢
1993—-r0 mo 1997 r. koHcopuuym u3pacxomoBai $ 300 MiH. Ha
npoBesieHue cericMuueckux pabot. B 1998-m u 1999 r. B mpo-
eKT MHBecTHpoBasoch 1o $ 158—160 muw. B 2000 1.  § 200 miH.
B 2001 r. okomo $ 420 miH.

Jns obecnieuenus mporpammbl padot 2002 r. tpeGyercs
$800 MuTH. MHBECTHIIHIA.

C 2003-ro o 2006 r. B ocBoeHuEe MecTopoxaeHus Kara-
raH MpeanoiarajJoch BIOKHUTs Oosee $ 7 mup/.

Agip KCO manupyer HauaTh NpoOHYI0 100bIYYy He(pTH
Ha Kamaranckom mectopoxxaennu B 2005 r. KOMMEpPYECKYIO B
2006 r. Ha HavanpbHOM 5Tame MPOMBIIUIEHHOW pa3paboTKu
KOHCOPLIUYM HaMmepeH J00bIBaTh €XEroaHo 5 MIH. T He(TH.
Yepe3 HECKOJIBKO JIET 3TOT MOKa3aTeNlb MOXKET ObITh YBEJIUYECH
10 15 MiH. TOHH.
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3a BpeMsi paboT Ha MecTopoxaeHuu Kamaran Oromxer
Kazaxcrana yxe nomyunn § 250 mutH. Oxkupaercs, uro B 2003 1.
Kazaxcran nomyuut B Buae O6onyca eme $ 50 mua. A ¢ 2006 r.
KOT/Ia HaYHEeTCs KOMMepuecKasi J00bIva, pecryOuKa exXeroaHo
cmoxer nosydars oT § 150 murn. 1o § 200 M.

IIpoexm «Kypmanzazol»

bonbmne Hanexapl Ka3axcTaH CBSI3BIBAET C BBISBIEHHOU
B pe3y/lbTaTe CEMCMOJIOTMYECKUX UCCIIEIOBAHUM HA CEBEPHOM
menbpe Kacnus kpymHoii ctpykrypoit Kypmanrasel, 1o He-
JaBHEro BpeMeHM siBisiBlueiicss ansa Poccum  u Kazaxcrana
«CIIOPHOM TEPPUTOPUEH.

ITo3uTuBHBIE NEpEMEHBI, OTKPHIBAIOIIME JIBYM COCEIHUM
CTpaHaM BO3MOKHOCTH JJIs1 MHTEHCH(UKaLuU paboT Ha Kac-
nuiickoM mensge, npousouutn 13 mas 2002 r. xorga IIpesu-
nentel Poccuu n Kazaxcrana nognucanu [Iporokon k JIBycro-
porHeMy CoOrnalieHuIo O pa3srpaHUYEHUN JTHA CEBEPHON YacTH
Kacnuiickoro Mops B LieJsIX OCYIECTBIEHHUS CYBEPEHHBIX IPaB
Ha HeApoMnoiab30BaHue oT 6 uronst 1998 r.

ITpoTOKOIOM yCTaHOBIIEHBI Teorpaduyeckue KOOpIuHAThI
MPOXOXKJICHUS MOJIUGDUIIMPOBAHHON CPEIUHHON JHHHUU pa3-
rpaHUYeHMs THa ceBepHOU yactu Kacnmiickoro mops Mexzy
Poccwuiickoit @enepanueit u Pecnybnukoit Kazaxcran B memsix
OCYILIECTBJIEHHS CYBEPEHHBIX ITpaB Ha HEIPOIIOJIb30BaHUE.

B kadecTBe HayanbHOUM TOUKHM MOIUGHUIMPOBAHHOU Cpe-
JIMHHOW JIMHUU ONpEJeJIeHa TOYKa C KOOpAMHATaAMHU 46° 13,3
CEBEPHOU LIHUPOTHI U 49° 26,4 BoctouHoit nonroTel. KoHeuwoit
TOYKON MOAM(DUIIUPOBAHHOMN CpeTMHHOM JIMHUKM HAa3BaHA TOUKA
¢ xoopaunatamu 42° 33,6 ceBeproit mupoTsr 1 49° 53,3 Boc-
TOYHOHN JOJTOTHL. B cOOTBETCTBHU C JOKYMEHTOM, MOANMCAH-
HeM 13 Mmas 2002 r. Poccuiickas ®enepanus 0CyeCTBISET CyBe-
PEHHBIE TpaBa Ha HEJIPOIOJIb30BaHUE Ha CTPYKType LlenTpanpHas
U MeCTOpokaeHnH XBaybiHCKoe, PecrmyOimka Kazaxcran Ha
crpykrype Kypmanrassr (Kynanunckas). B ciaydae oOGHapyxeHuUs
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Ha TUIOIIAAX, MepeceKaeMbIX MOAU(UIIMPOBAHHON JHMHMEH, HO-
BBIX I'€OJIOTMUYECKUX CTPYKTYp, XO3SIMCTBEHHAs NESTEIBHOCTh Ha
HUX OyJIeT OCYIIECTBIISTHCS HA OCHOBE OTACIIBHBIX JOTOBOPOB.

[TpoTokonom 3aUKCHPOBAHO, YTO HEAPOIIOJIB30BAHUE HA
cTpykType KypmaHrasbl OCyIIEeCTBISETCSI B COOTBETCTBHU C
3akoHonarenbcTBOM PK. B kauecTBe KOHTpakTa Ha HEApO-
[I0JIb30BaHME JUIsl CTPYKTYphl KypMaHrasel NpuHATO coriaiie-
Hue o pazaene npoaykuuu(CPII).

JUJIsi COBMECTHOI'O OCBOCHMSI PECypCOB HA3HAYAET YIOJI-
HOMOYEHHYIO OpraHu3anuio. J[ojiM Ka3axCTaHCKOW U pOCCHIA-
CKOM CTOPOH B MpeKTe cocTaBisitoT o 50 % (moyig ydactus
Ka3aXCTaHCKOM YIIOJHOMOYEHHON OpraHU3aluu B IIPEAIpU-
arun — 50 %; poccuiicKkol yIOJIHOMOUYEHHOM opranuzanuu 25
% OIIMOH, 3aKPEIIEHHOW 3a POCCUUCKON cTOpoHOH, 25 %).
Poccuiickast yrnoJIHOMOYEHHAsi OpraHu3alys IOJy4YuiIa IIPaBo
OECKOHKYPCHOTO y4acTusi B INPOEKTE HEAPOIOIb30BaHMUS HA
cTpykType Kypmanrassl.

B cooTBeTcTBUM € MEXKIOCYAAPCTBEHHBIMU JI0ITOBOPEHHO-
CTSIMM Ka3aXCTaHCKas U POCCHUHCKAsl YINOJHOMOYEHHBIE Opra-
HU3alMK OylyT HMMETh IpaBa M 00s3aTENbCTBA, COOTBETCT-
BYIOIIME UX A0JsAM ydacTuss. OHAKO 10 KOMMEpUYECKOH pea-
JIN3alMH OILMOHA, 3aKPEIUIEHHOIO 32 POCCUMCKON CTOPOHOM,
Ka3aXCTaHCKasi U POCCHUMCKas yIOJIHOMOYEHHBIE OpraHU3alNH
Oy/ayT UMeTh paBHbBIE MpaBa U 00sA3aTEIILCTBA.

He nosanee yem uepe3 6 mecsa1eB nocie KOMMEPYECKOTO
OTKPBITUS MECTOPOXKACHUS NPEANpHsITHE O0053aHO CAeaTh
KOMMEPUYECKOE MPEUIOKEHUE POCCUNCKON CTOPOHE O IIPOJAKE
onuuoHa. Poccusi mpenocTaBUT NpaBO BOCIOJIB30BATHCS OII-
LIHOHOM POCCUMCKON OpraHU3allvH, OIPEAEICHHON B MOPSIKE,
YCTaHOBJICHHOM ITpaBUTENLCTBOM P®. B ciywae orkaza Poc-
CHUM OT ONIMOHA MpPEeINpUATHE IOJYYUT IMpPaBO CBOOOIHOTO
pacropsiKeHus 25 % -HOM nonei B mpoekre. [leHex-
HbI€ CPE/ICTBA, BBIPYUEHHBIE OT peaju3alliy ONLMOHA, OyIyT
HaIpaBJICHbl HA Pa3BUTHUE MPOEKTA.
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B cootBerctBuM ¢ nokymeHToMm oT 13 mas 2002 r. ynon-
HOMOYEHHBIE OPraHU3alMi UMEIOT NIPAaBO NEPEYCTYIUTh CBOIO
JOJII0 ydacTus (WIM €€ 4acTh) B MPEANPUATHH APYTUM FOPUIH-
YECKUM JIMLaM npu coryacuu [IpaBurenscrBa cBoer crpaHsl. B
cllydae Takoil MepeycTyNKH B YCIOBHUAX KaXKJas yIOJIHOMO-
YeHHasi OpraHu3auus OyAeT UMEeTh IPUOPUTETHOE IPaBO Ha
npuoOpeTeHue CBOCH JI0JIM OpraHu3aluy, YCTYyMaoued He Xy-
K€, 4eM IPEJUIOKEHHBIE APYTUMHU HOPUAMYECKMMH JIMLIAMU.
OpHako 3TO NPHOPUTETHOE MPABO HE PACIPOCTPAHIETCS Ha
nepeycTynky ad@uaaoBaHHBIM OpPraHU3ALUAM YIIOJIHOMOYEH-
HOW OpraHM3alliy, OCYILECTBIISIEMYIO ¢ coryacusa IIpaBurens-
CTBa CBOEH CTpaHbl U MPH (PMHAHCOBBIX TAPAHTHUAX YIOIHOMO-
YEHHOM OpraHU3alLMH.

VYNOJIHOMOYEHHbIE OpraHU3alyy, He OOEeCTeUMBIINE BbI-
MOJIHEHUE CBOMX (PMHAHCOBBIX 00S3aTENBCTB MO JIOTOBOPY O
COBMECTHOM JEATENIBHOCTH, TEPSAIOT COOTBETCTBYIOIILYIO JOJIIO
ydacTusi B TIOJIb3Yy YIOJIHOMOYEHHBIX OpraHW3alui, BbINOJI-
HSIOIIMX 00s3aTEIbCTB B COOTBETCTBHM C YCIOBUSIMHU COTJia-
LICHUS.

B cnyuae, ecau 1o 13 mas 2003 r. ynoiHOMOYEHHBIE Op-
raHu3aluy He HAaUAYyT B3auMoIpueMiemMoro pemenus, [Ipasu-
tenbeTBO Poccun u Kazaxcrana JO/DkHBI OyIyT Ha3HAYMThb
Apyrue ynoJHOMOYEHHblE opraHu3anuu. CyMMapHbId 10X0J
Poccun ot peanuzanmu 3TOro mpoekTa cocTaBuUT okosio $. 50
MIIpA.

B nanbHeBOCTOUHOM permone BbisiBJIeHO 0Kojo 300 mep-
CIEKTUMBHBIX aHTUKJIMHAJBHBIX CKIaloK. IIpornosupyercs ot-
KkpbiTHe cBbie 140 mecropoxkaenuii, 6onee 100 U3 KOTOpHIX Ha
Oxotomopckom mienbge. [Ipu moHoM pa3sutin Hedrerazono0bI-
BAIOIIETO KOMIUIEKCA MPEIoIaracTcsi, Yro TOJBKO Ha MIebde
OxoTckoro Mopst ypoBHHU 00b14H K 2050 T. MOTYT JOCTUTHYTb I10
Hedytr oxoo 100 MIH. T/rof, 1o razy — okoo 200 Mipz. M /o,

K HacrosmeMy BpeMeHu peanusyercst npoekT «CaxaauH-
II», nmpemycmarpuBatommii ocBoeHue IlmibTyH-ACTOXCKOIO
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(HedTh 1 momyTHBIN ra3) u JIyHCKOro (ra3 ¢ HEKOTOPHIM CO-
nep>kaHueM He(pTH M KOHJEHCAaTa) MECTOPOXKACHUI, pacmosio-
XKeHHBIX B OXOTCKOM MoOpe. 3arnacoB ra3a 0JHOTO ToJbKO JIyH-
CKOT'O MECTOPOXIEHUS XBAaTUT JJIsl 00eCIIeUeHUs IIEKTPOIHEP-
TMEH IIECTH COBPEMEHHBIX TOPOJIOB C MUJJIMOHHBIM HaceJleHU-
eM.

[TunbTyH-ACTOXCKOE MECTOPOXKIEHUE SBISAETCS MPEUMY-
IIECTBEHHO HE(TSIHBIM U PACHOJOKEHO B 16 KM OT ceBepo-
BOCTOYHOTO MOOEPEKbs 0. Caxanun. OcBoeHHE Me-
CTOPO’KIEHUSI Ha4aToO ¢ ACTOXCKOI'O y4acTKa. 31€Ch YCTaHOB-
neHa mepBasg B Poccum crammoHapHas jenocroiikas OypoBas
wiatpopma «Molikpag», ¢ kotopoit nerom 1999 r. Bnepsbie
MOJIydeHa B MPOMBIIIJICHHBIX 00beMaxX HEQTb.

JIlyHCKOE MECTOpOXJIEHHE MpeAcTaBiIsieT coO0Oi T'MraHT-
ckyto 3anexs [1I'. OHo pacronoxxeno B 13 kM oT OGeperoBoii
auHud B 150 kM oT IIMiabTyH-ACTOXCKOTO MECTOPOXKIEHUS.
OcBoenne JIyHCKOro MeCTOpOXKIEHUS NpPEeayCMaTpUBAaeT BO3-
BEJICHUE OJHOM MOpCKOW OypoBO#l MIaTGOpPMBI, MPOKIAIKY
ra3onpoBo/ia, CTPOUTENBCTBO 3aBOJIA 110 CKMKEHHUIO rasza u ra-
30HAJIMBHOTO TepMuHana. [lapannenbHo mpenmnosaraercs ocy-
IIECTBIIATH JOOBIYY He()TH U KOH/IEHCaTa.

[lepBas HeTh B pamkax peanu3anuu npoekra «CaxaiuH-
IT» 6bu1a monmyvena B utose 1999 r.

IIpoextr «Caxanun-IlI» npenycMarpuBaeT NEPCHEKTUBY
MOMCKA, Pa3BEIIKU M pa3pabOTKH BO3MOXKHBIX 3ajexeil HedTu u
rasa B IpeJesax 4eThlpex OJIOKOB, HEMOCPEICTBEHHO IpHIIe-
raroiux K npoekraM «Caxanun-E» u «Caxanun-IT». Cormnacuo
3TOMY MPOEKTY MPOTHO3UPYEMBIE N3BJIEKAEMbIE 3aI1aChl, TOJIb-
ko 1o HOxHo-KupuHckol pa3BeqouyHOM MIIOMaAu MOTYT CO-
nepxath Gonee 400 MiH. T HeTH K 0KoNO 30 MIPA. M’ rasa.
OTa TIOIMAAb OKAXETCS CaMbIM OOJIBIIUM MECTOPOXKICHHEM
Ha menbge o. CaxanuH. C cepenunsl 1998 r. Hauanach
pa3paboTka u peanusanus npoekra «Caxamua-1Vy, npeny-
cMaTpuBaromas paboTel Ha ACTPaXxanoBCKOW MOPCKOHM CTpYK-
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Type. Cpok mpoBeeHHs Te0JIoro-pa3BeiouHbIx padot B 2000
r. ObLT OTpeiesieH Ha 6 JIeT.

OnHOBpEeMEHHO Hayamuch paboThl U MO npoekty «Caxa-
JTUH-V» 10 pa3paboTKe MEepPCIeKTHBHOTO HEPTEHOCHOro OJIoKa
Ha CEBEPHOU 4acTH 0. Caxanun (Boctouno- IlImuaTOB-
CKHH OJI0K).

Ha rore Poccuu nepcrieKTMBHBIME Ha He(Th W ra3 sBIIsi-
forcst menbdsl Kacnuiickoro, YepHoro m A30BCKOTO MOpEii.
Pa3Benannble wim mpesnoiaraeMble HedrerasoBble CTPYKTYpHI
pacrosio>keHsl Ha poccuiickoM menbhe Kacnuiickoro mopsi, B
OCHOBHOM, Ha rayouHax 2—30 m B Cesepnom Kacnuu u 10-60
M B 3amamaoMm Kacrmmuu. b 1995 1. 3mecs Oblmo goo6wiTo 81,6
Teic. T HepTH. K mepBoouepeaHbIM 00bEKTaM MOKHO OTHECTH
He(TEKOHJCHCATHOE MecTopoxaeHue MHuxe-mope u HedTe-
HOCHBIE JIOKaJIbHBIE IUIOIIaau ceBepo-3anagHoro Kacnmsa. K
koHITy 2010 1. 1o0OpYa HEPTHU HA FTHUX MECTOPOXKICHHUSIX MO-
KET COCTAaBUTh HECKOJIBKO MJH. T B roA. s pa3Benku U dKc-
IUTyaTalui MecTopokaeHuid menbpa Kacnus HeoO6Xoaumbl
TEXHUUYECKUE CPEACTBA, CO3/IaHHBIE C YYETOM MEJIKOBOJAbS U
JIEIOBBIX YCIOBUW B 3UMHHU NIEPUO.

B «konme 70-x -—mavage 80-Xx TIT. K OIBITHO-
MPOMBIIIICHHOHN 3KCIITyaTalliy ObUIO MOATOTOBJICHO T'a30KOH-
JIEHCAaTHOE MecTopoxaeHue B UepHom Mope. B Hacrosuee
BpeMs B UepHOM U A30BCKOM MOpSIX MPOJOJDKAKOTCS MOUCKO-
BO-pa3BeI0YHbIC pabOTHI.

Benercs pa3paboTka HeTAHBIX MeCTOpOXIeHHH B bai-
tuiickoM mope (B Kanununrpaackom cexrope). [Ipornosupye-
MBbIC 3aI1achl COCTABISAIOT 50—60 MIIH. T, U3 HUX U3BJICKACMBIC —
16 muH. T. B 1995 1. 31€ch O6bUT0 10OBITO 745,2 THIC. T HEPTH.
[lepcnexkTuBbl 0cBOeHHs mienb(ha banTuiickoro Mopsi CBA3aHbI
C BBOJIOM B JKCIUTyaTanuio KpaHIIOBCKOro HEQTSIHOTO MecTo-
POKAEHUS CO 3HAUUTEIBbHBIMU 3aracaMu He(TH.

1. 5. OcBoeHMEe MOPCKHX MeCTOPOKICHUH YIIeBOJI0POI0B
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B Pa3JIMYHBIX perHOHAX MUpa
1.5.1. Asuarcko - Tuxo0keaHCKHI pernoH

TI'ocyoapcmea ACEAH

B coctaB ACEAH Bxozdar aecstb rocyaapcTB, KOTOpPbIE
MPUHATO YCIOBHO JETUThH HA JIBE TPYIIBI — «CTAPBIX» UJIEHOB
Acconmauuu (bpyneit, Unaonesusi, Manaiizusi, OuiINNNIuHBI,
Cunranyp, Taunann) u HegaBHO NpUHATHIX B Hee (KamOomxka,
Jlaoc, MpsuMa, Brernam). YacTh 3TuX CTpaH pacmoJiararoT
3HAQUYUTENIbHBIMU 3alacaMyd MUHEPAIbHOTO TOIUIMBA (MpEeUMy-
miecTBeHHO ra3a) (Muaonesus, Manaii3us) u BeIyT aKTUBHYIO
pa3pabotky, npyrue (Cunramyp, Kambomxka) coOCTBEHHBIMU
3aracaMu He pacloJiaratoT U MOJHOCTBIO 3aBUCST OT UMIIOPTA.
OcTanpHbl€ CTpaHbl IO CBOUM 3amacaM MOTYT OPUEHTHPOBATh-
Csl TIPEMMYIIECTBEHHO Ha camooOecnedeHue (Tabn. 1.6). Un-
noHesus, Manaiisusd u bpyHell BXOIAT B 4YHCIO IATH KpYII-
HEWIINX JKCIIOPTEPOB CKWKEHHOTO IIPUPOAHOro rasza. bpynei
Hauvan moctaBku B 1973 r., Uuanone3us B 1977 r., Manaiizus B
1983 r. (Tabm. 1.7).

Tabnuna 1.6
3anacsl HedTH U Ta3a B psage crpan ACEAH
(na 1 ssuBaps 2002 r.)

Crpana HedTs, Mupz. 6appeneit T'a3, TpaH. ky0. pyToB
Bpyneit 1,4 13,8
Nnpnone3us 5,0 92,5
Manaiizus 3,0 75,0
(58 170001050503¢ 0.2 3,7
Taumanng 0,5 12,7
BretHam 0,6 6,8
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Tabnuua 1.7
MI/IpOBa}I TOProBJIsI CXKHUIKCHHBIM NPUPOJAHBIM Ta-
30M
Crpana-okcrioptep | OGBbeM SKCIOPTa, MIPI. M’ Jons B o6mem oobeme
TOProBiH, %
WNunonesust 35,7 26,1
Axup 26,3 19,2
Manaiizus 21,0 153
Karap 14,0 10,2
ABcrpanus 10,1 7,4
Bpyneit 8,8 6,4
OAD 6.9 5,0
Hurepus 5,6 4,1
Tpununan 3,5 2,6
Owman 2,5 b8
CIIA 1,7 1,2
JIuBus 0,8 0,6
Bcero 136,9 100,0
Manaususa

Manaisus umeer IUIOIAAb IPUTOAHYIO IS IIOUCKOB
He(TH U raza, paBuyro 4942 kM. U3 Hux 337,2 KM® — KOHTH-
HeHTanbHb menbd; 63,9 kM* — rIyOGOKOBOIHBIC PAifOHEI;
94,048 kM° — cyIma.

Hedts. Jlokazanneie 3amacel HedTH cocraBusitor 2,3
Mipa. Oappeneil. Bcs nmoOsrua HedTH cocpemoTodeHa Ha
menb(e NPEenMYIIECTBEHHO OKOJIO IMOXyocTpoB Manaizus.
OcHoBHble MecTopoxaeHus: Tapis, Guntong, Seligi, Pulai, Be-
kok, Kepong (18 mecropoxnenuit). bonee monoBuHbl HEeDTH
cTpaHbl JoObIBaeTcsi Ha MectopokaeHun Tapis. Ilpu HeiHem-
HUX TeMIax MOTpebJeHus 3amacoB XBaTHT Ha 17 JeT, K
2006/2007 roxy oxxupaercsi, uTo Manaii3us CTaHET MMIIOpTe-
pOM HedTH.
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Hedts ot mmatgopm mo TpydbompoBojaM MOCTYyMaeT Ha
nobepexne mrata Teppenrany (Mamaiizus). C 2001 r. Haya-
Jack 100bIua ¢ MectopoxaeHuit Angsi, Larut, Sattelite, Fields.
Jlis ocBoeHHsT MecTopokaeHus: Angst OblI0 mposoxkeHo 300
KM BHYTPUIIPOMBICIOBBIX TPyOONpoBOoAOoB M 166 kM TpyOoO-
npoBoJIoB 70 Oepera. Oxxkunaemast 1o0srya 160 mutH. Gappeneit
HedTH u 1,4 TpaH. Ky0. ¢pyTOB rasa.

Mecropoxxaenue Larut pacnonoxkeno Ha riyoune 69 m.
Ot Hero oxupaercs noxyduts 320 muH. O6appeneit vepru u 1,5
TpaH. KyO. (yToB raza. YriaeBoJopoasl Ha modepexbe IiTaTa
Teppenrany (3aBoasl B Kerteh) Oyayr mocrymars mo rasompo-
Boay (mmamerp 8 mroiimoB, mumHa 98 kM) U HedTempoBoIy
(muametp 12 nmroiimos, niouHa 101 km).

Ob6nacte, coBMecTHO pa3pabareiBaeMasi ¢ Tammaniow,
pacnosiokeHa B Tamnanackom (CuamMckoMm) —3aluBe  Me-
Koy Manazuenn u  TawranaoMm.

OO0ycTpoiicTBO razokoHAeHCATHOTO MecTopoxaeHus: Cak-
eravala Bkmo4aeT Tpu OypoBbIe IUIAT(HOPMBI, TUIATHOPMY IO
MOJTOTOBKE MPOAYKUUH, MIAaTGopMy ¢ OOOpPYJOBAHHUEM IS
C)KaTud rasa, KoHaeHcatonpoBoa anuHou 2 kM k FSO. T'a3 ot
1ar¢opMsl 1o TpyOonpoBoay tuamerpoM 30 Ar0HMOB JITTMHON
255 kM Oyner tpancnoptupoBartbes Ha ['TI3 B Taunange. [lo-
Jy4eHMe NepBOTro ra3a oxunaercs He panee 2004 r.

I"a3, noObIBaeMbIi Ha MIenb(e nmosryocTpoBa Manaii3us, 1o
ra3ornpoBojiaMm noctymnaer Ha Oeper (wrat TeppeHrany, 3aBoa
B Kerteh). B nHacrosimee Bpemsi komnanusi Exxon coopyxaer
TpYOOIIPOBOJIHYIO CHUCTEMY, KOTOpasi CBSKET ¢ Oeperom me-
cropoxieHus Jawit, Bintang, Jernet. Ye monmyueH nepsblii ra3
Ha MecTopokieHuu Bintang (MakcumanbHas a00bda 355 MiTH.
KyOndeckux (GyToB B JieHb). Becero Ha MecTopoxieHuu Oyaer
IIOJIy4EHO 1 TpnH. KyO. ¢yTOB rasa.

I'a3 u koHgeHcar, noObIBaeMble Ha mienbde mrara Capa-
BaK, IMOCTyMaeT Ha Oeper mo TpyOONpoBOAaM Ha 3aBOJ IO
CKIDKEHHUIO Tra3a B bunryny, npousBonsaumit 22,6 man. T CIIT
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B roJl. OH sIBISICTCS KPYIHEHIIINM B MUPE 3aBOJIOM I10 CXKIDKe-
HUIO Ta3a. 85 % 3amacoB mITaTa HAXOATCS HAa MOOEPEKbE B
paiione buntyny. Mecropoxaenus Jintan, Heland, Serai u He-
CKOJIBKO JIDYTHUX cojaepkaT 6 TpiH. KyO. ¢yroB raza. Camoe
KpynHoe u3 Hux Jintan (2,4 TpnH. ky0. ¢pyToB). I'a3, 10oOITHIH
Ha MECTOPOXKICHMAX Jintan, oTaenseTcss OT KOHAEHcara, Je-
THJIpUpYeTCs, W 3Ta JByXQa3Has CMech MO TpyOOIpOBOIY
(muametp 36 mroitmoB, qiuHa 148 KM) OT 3KCIUTyaTallMOHHOM
wiaTopMBbl MOCTyMaeT Ha miargopmy ¢ MaHudoapaoM. Tam
OHa BMecCTe C JByX(a3HOW CMeChIO, NMOCTYNUBLIEH OT MeCTO-
poxaenus Heland, mo tpyGomnpoBoay nuamerpom 22 mioiima,
amuHON 99 kM TpaHcmopTupyercs Ha Oeper. s moctaBky Ha
Oeper cimyxaT naBa TpybompoBojxa auameTpoMm 32 mroiima u
mmHou 119 kM kaxkneiid. ['a3, moObIBaeMblii Ha MOOEpeKbE
mrara Cabax (Mectopoxknenue ERB West), mo TpybomnpoBoy
JUINHOM 65 KM IOCTymaeT Ha ra3oBbl TEpMHUHAI PSAIOM CO
CTOJIMLIEH LITaTa.

Dununnunvl

@Oununnuuel uMeT 3,8 TpiaH. KyO. QyTOB JOKa3aHHBIX
3amacoB rasza, HO 3aMeTHas J0ObIUa Havajaach TOIbKO B 1991 r
[I0CJIE HayaJla OCBOEHUS MecTopoxiaeHus Manamnas. OHO
pacnosioxkeHo B FOxxHo-KuTaiickom Mope, 1 €ro 3amacel ole-
HUBAIOTCA B 2,6 TPIH. Ky6. hyTos (700 Miupa. M°) raza. JoObI-
BaeMbI€ YIJIEBOJOPOIbI CTPaHa UCIOJIb3YeT TOJIBKO JJIsl COOCT-
BEHHBIX HYXI.

l'ocynapcTBO OCYyIIECTBIISICT KPYITHOMACIITAOHBIH MPOEKT
1o J1o0bIYe ra3za Ha rIIyOOKOBOJHOM MECTOPOKIACHUH Manam-
nasi, KOTOPO€ TMOJHOCThIO 00ECHEeunBaeT ra3oM TPU DIEKTPO-
cranuuu, garomue 30 % 3aeKTpodHEepruu JUisl KPYIMHEUIIEro
octpoBa ®ununmuH — Jly3oi. MecTopokIeHHe HaxOoIUTCA
BOM3M OWIMNNHMHCKUX OCTPOBOB. Jl0ObIBaeMblil U3 riryOoKO-
BOJHBIX CKBaXHUH (0kojo0 900 M) rasz moctynaer mo ABYM JIH-
HUsIM uamerpoM 400 MM Ha MOPCKYIO IIaThopMy, YCTaHOB-
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JIeHHYI0 Ha HeOoJsiblIoN TayouHe Ha paccrostHud 30 KM OT
CKBaXWMH. Boja M KOHJEHCAT OTHENSI0TCS U 00padaThIBAIOTCS
Ha mardopme. Konzpencar crabunusupyercs, mocie 4ero oT-
rpyXaercsi ¢ BBIHOCHOTO TOYEYHOTO Npuyaia B TaHKepbl. ['a3
JEeTUAPUPYETCS U Mo TpyOorpoBody mnuHOW Oonee 500 kwm,
auameTpoM 24 nroliMa TpaHCIOPTUpYETCss Ha ocTpoB JIy30H K
3aBOJy.

B 2001 r. ®wmunmuael 700BIBaTU TOJIBKO 1 ThIC. Oappe-
neit Hegtu B cyrkd, a B 2002 1. moObua pe3ko BO3pocia 0
23512 Gappeneii 3a cueT pa3pabOTKU 3ajexell HeTH, pacro-
JIOKEHHBIX HUKE Ta30HOCHBIX CTPYKTYP MECTOpoKIaeHus Ma-
nammasi. Tpacca TpyOompoBoJa OT MECTOPOXKAeHUs Manamriast
IIpeJicTaBjIeHa Ha puc. 3.9.

Taunano
3amacel  YriaeBoJOpoJaoB B TaunaHze cOCpPEelOTOYEHBI B
ocHOBHOM Ha menbde Tannanackoro (Cuamckoro) 3anmsa (94
% 3amacoB NMPUPOAHOTO ra3a). Jloka3aHHbIe 3amachkl OLEHHBA-
1otcs B 12,7 tpaH. ky0. ¢yToB raza u 0,5 mupa. 6appeneit Hed-
tu. Jlona HedT B 3HEepromnorpedieHnu crpansl B 1998 r. co-
craBisa 61,7 %, raza — 22,4 %. Ilpudgem 23 % morpebHOCTEH
B SHEProHOCUTENAX TauaH yIoBIETBOPSET 3a CUET MECTHBIX
pecypcos, a 77 % umnoptupyer. Ilepssiii raz B Tamnanae O
no6eiT B 1981 1. Ha MectopoxkaeHnn Erawan. B Hactosiiee
BpeMs He(pTh, ra3 U KOHAEHcaT 10o0bBatoTcss Ha 37 MecTo-
pOXKIEeHUsX, U3 KOTopblx 21 pacnosnoxeno B Tannann-
CKOM 3aJluBe, a 16 — Ha cyie.
Hawubouiee kpynHble 3amacel raza Taunanga cocpenoroue-
HBI B 00J1IaCTH COBMeCTHOH ¢ Mamnaiizueit pazpabotku (JDA) —
171 mapn. M
JloJst MECTOPOKIEHHUH 3a11MBa B JOOBIYE IPUPOIHOTO Ta3a
coctaBiseT: Erawan u cocegnue cTpyktypbl — 61 % (1150
MJIH. Ky0. ¢yTroB B naenb), Bongkot — 24 % (630 wmuH.
Ky0.pyroB B genn), Tantawan — 6 % (125 muH. ky0.pyTOB B
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nenb). Camoe KpynmHOE ra3oBOE€ MECTOPOXKIACHHME CTpaHbl —
Bongkot (3amacer 4,5 TpaH. Ky0. ¢yroB). OHO oOecrneunBaer
TpeTh NOTPeOHOCTH ra3a B Tamianze.

3a mocieqHue rojbl ObUTH OTKPBITHI HOBBIE Ta30BBIE Me-
CTOPOXKJICHUS, pacroyiokeHHble Ha menbde: Arthit, Pakarang,
Plamuk, Maliwan, North Jarmjuree u Tpu Onoka mMexay Ma-
TMal3uiCKUMH MecTOpoXKIeHussMu Lawit-Jernet u TannmanacKkum
Bongkot. Mectopoxnenue Arthit — ra3oBoe MecTOpOXICHHE
MHUPOBOTO KJiacca ¢ 3anacamu ot 85 mo 170 mupg. M. OHO GbI-
70 oTKpeITO B 1999 r. Havyate 106bI4y rutanupyercs B 2006 r.
I'a3 mo MarucTpaibHOMY TPyOOTIPOBOY B KOJIHYECTBE 28 MITH.
M B JeHb OyJeT MOoCTynaTh Ha 3aBOJ] B PaifoHT.

Mecropoxxaenue Tantawan pacrnosioxeHo Ha riyoune 80
M. Ono maet 300 muH. Ky0. ¢yTOB raza B neHb u 50 TbIC. Oap-
peneit HedhTH U KOHAEHcaTa. Ha MecTOpoKIeHUH YCTaHOBJICHBI
ycTheBbIE MIaTHOPMBI ¢ 000PYIOBaHUEM AJISI OCYIIECTBICHUS
NEPBUYHON Cemapaluy M 3aKauku ra3za B ract. OKoHUYaTelNb-
Hasl MOATOTOBKA MPOJIYKIUU M OTIPY3Ka HE(TH BBITOIHIIOTCS
Ha FPSO. /lo6prua Havanace B 1997 1. ['a3 Tpancnoptupyercs
Ha 3aBOJ I10 NOATOTOBKE ra3za B PalloHre 10 MarucTpajbHOMY
TpybonpoBony Erawan - Rayong. IlepBas HedTb Obliia 100bITA
Ha Cylle Ha MeCTOpoxaeHuu Fang. B nacrosimee Bpems 41
% HedTH nobbBaeTcs Ha MecTopoxxaeHun Sirikit (cyma) u 42
% Hua mectopoxaennn Benchamas (Taunannckuii 3amuB). Oc-
taBmmecs 4 % MoObIBAIOTCS Ha MAIbIX MECTOPOKACHUAX. 86 %
HedTu Tannmana UMIOPTUPYET VIS HYXKJ CBOCH Hedrenepepa-
0aThIBAIOIIECH MTPOMBIIUICHHOCTH.

Bvemnam

Hedts. 3anacer Hehr BretHama cocrapmstor 2,2 mipa. 6ap-
peneii (mo apyrum qanubpM 600 mumH. Gappeneit). B 2002 r. no0ObI-
ya gocturia 339 Teic. 6appeneit B neHb. Tak Kak B CTpaHe HE
pa3BuTa HedrenepepadaThIBAIONIAs MPOMBIIIIICHHOCTh 00JIb-
mas 4yactb J00bIBaeMoil HedTu skcnoprtupyercs B SnoHMHIo,
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IOxnyto Kopero, Cunranyp u CHIA. B 2002 r. skcnopt co-
craBun 153 teic. Gappeneit B neHb. CTpaHa 3KCILTyaTHPYET
IeCTh HEPTSIHBIX MeCTOpoXaeHu#, u3 koTopbix Back Ho
(White Tiger), Rang Dong, Hang Ngon u pal Hung (Big Bear)
ABIISIOTCS KpynHenmumu. JloObua cocpeoToueHa Ha menbde
6acceitnoB Cuu Long u Con Son (ror CPB).

B 2002 r. Gonpiue 3anackl HeTH U ra3a ObUIM OOHApY-
*eHbl Ha MecTopoxkieHusx Ca Ngu Vang (Golden Tuna) u Voi
Trang (White Elephant). 3amacet Ca Ngu Vang ornieHuBaIoTCs B
250 muH. Gappeneit.

Bonpmioe kommvectBo HeTH OOHApPYKEHO B OacceiiHe
Cuu Long , Block 15.

1. N3Bnekaemsble 3amachkl cocTaBisitoT 400 MutH. OGappeneid.
K 2005 r. no6erua Ha MectopoxaeHusx Su Tu Den (Black
Lion), Su Tu Vang (Golden Lion) u Su Tu Trang (White Lion),
pacIoyioKeHHBIX B 3TOM Oacceiine, noimkHa noctudb 70 ThIC.
6apperneit B cytku. OT MecTOpoXIeHUI He()Th TPaHCIIOPTUPY-
€TCsl TAHKEpaMHU.

I"a3. 3anmachl MPUPOJHOTO Tra3a COCTAaBIIAIOT 6,8 TpiH. KYO.
dyros (220 mupa. mapa. m). ITo mporsosam k 2010 r. moTpe6-
HOCTB CTpaHbl B raze Oyzaer cocraBisath HO mupa. M. MOKHO
YBUJIETh, YTO CTpaHa B HACTYIUBIIEM ACCATHIETHH MOXET ca-
Ma oOecrieunTh ce0s MPUPOIHBIM T'a30M.

B teuenue nosiroro BpemeHu BweTHam Ui MOMydeHUS
SHEPTUU UCTOJIb30BAT HE(PTH, YrOJIb M THAPOIIEKTPOCTAHIINH.
B 1981 r. Ha cyme okono XaHOs ObUIO OTKPBITO HEOOJIBIIOE
MECTOPOKJIEHUE PUPOJHOIO Iasa.

KpynHelmuM HMCTOYHHMKOM INPUPOJHOIO Ta3a B CTpaHe
sprsercs OacceitH Cuu Long, oTKyna Takxke mocTymaer 00Jb-
I0€ KOJIMYECTBO IOIYTHOTO Ta3a OT HE(PTAHBIX MECTOPOXKIe-
HHU.

Mecropoxxaenne Bach Xo (bensiii Turp) B Hacrosiee
BpeMs SABIISIETCA KPYIHEHIIUM UCTOYHHUKOM Ta3a B crpaHe. Ero
3amachl onennBaroTcst B 170 — 230 mmpa. M°. Bemstit Turp —
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HE(PTSIHOE MECTOPOKACHHE, TOOBIBAeMbIN ra3 — 3To [lomyTHBII
ra3. [leppoHadaibHO M3-3a OTCYTCTBUSL COOTBETCTBYIOLICH WH-
DpaCTPYKTYphl OH CXKHTANCA B KOJTHYECTBE | MIAPA. M’ B TOX
(mns cpaBHEHUS, 3T0 COCTaBIsUIO 64 % OT €XKEroJHOro KcC-
nopra rasza mo TpyoompoBoay u3 Manaiizuu B Cunramyp). B
1995 r. nonyTHBIN ra3 Ha4ajau UCIOJIb30BAaTh.

B Oacceiine Nam Con Son pacrnojioXeHbl JBa Ta30BBIX
Mecropoxkaenuss Lan Tay m Lan Do, 3amacel raza KOTOpbIX
OLIGHUBAIOTCS B 2 TpJH. KyO. (hyTOB. MecTopoKaeHusl pacmo-
JOXeHbI Ha Tiayoune Boabl 125 M u 80 M cooTBeTcTBeHHO. B
2002 r. OBUIO 3aKOHYEHO CTPOUTEIHCTBO MArUCTPAILHOIO ra-
30IpOBOJIA, MPOTSKEHHOCTHI0 370 KM, COEAMHUBIIETO MECTO-
poxaenust ¢ tepmuHanioMm Dinh Co Ha moGepexxpe BrerHama.
[Tpou3BoaUTENEHOCTE TPYOONpOBOJa cocTaBisieT 247 MIpA.
Ky0. ¢yTOB B T0J, XOTSI B HACTOAILIEE BPEMsI €r0 MOLIHOCTH
WCIIOJIB3YIOTCSl HE TMOJIHOCTHIO. JlanbHelimas 3arpy3ka Tpy0o-
IIPOBOJA MPOU30MIET 3a CUET TPaHCIOPTa MPOIYKIMH C COCE-
Hux Mmecropoxxaenuit Hai Tach, Moe Tinh HRongDoi[10].

B 2004 r. muianupyercsi MOCTPOUTh TPyOOIpPOBO, KOTO-
pBIH COEIMHUT Ta30BbIe MECTOpOXkIeHuUs 6ioka PM3 ¢ yctbeM
pexu Doc. IIpoTsKEeHHOCTh MOPCKOIO ydacTKa COCTaBUT 289
kM. ['a3 Oyner ucnosib30BaThCs IS BHIPAOOTKU AIEKTPOIHEP-
TUH | IPOU3BOJICTBA YIOOPCHHUIA.

Ha mensde rora CPB yxe mocrtpoeno ceime 700 km
MOPCKUX TPYOOIPOBOJIOB, M B OJIKANIIEl MEPCHEeKTUBE 3HA-
YUTEJIBHO BO3PACTET MPOTSHKEHHOCTh BHOBH COOPYKAEMBIX
MOPCKUX TPYOOTIPOBOJIOB.

Kuman

Hedts. Kutail sBrnsiercst BTOpbIM B MUpE MOTpeOUTETIEM
Hedtu nocne CIIA.

On ummnoptupyet 30 % HEoOXOoAMMOMN AJis MOTPEOICHUS
HedTH, npuueM nonosuny co Cpennero Bocroka (Oman, He-
meH, Upan). Umnopt HedTu cTpana Havana B 1996 r. umnopr
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HeprenpoaykToB B 1993 r. HeOosblioe KOIUYECTBO HEPTH
umnoptupyercsa B SAnonuto. B 2002 r. B Kurae 6p110 1066ITO
18,8 miH. ToHH HedTH, 4,3 MIpA. M 3 rasa.

Oxono 90 % Hedtn crpana noObiBaeT Ha cyme. Kpym-
Heimee Mectopoxnenne Daqing (ceBepo-Boctok Kuras) mpo-
u3BoIUT Oosiee 1 mup. OGapperneii B IeHb.

Kurait umeer 1,2 mupa. T [oKa3aHHBIX MIETH(POBBIX 3ara-
coB Hei 1 200 MIPA. M’ raza.

K xoniy 970-x roioB B cTpaHe pa3padaThIBaIOCh TOJIBKO
Tpu 1menb(oBeIX MecTopoxaeHus. B nocnenuue 20 et Kuraii
aKTHBHO BejeT a00biy He(TH M rasa Ha menbge. bospmras
4acTb €€ B HACTOSALIEE BPEMs COCPEOTOUEHA B pailloHe 3a1MBa
boxaiiBanb, JKenroro mopsi, Boctouno-Kuraiickoro mops u
CeBEPHOr0 KOHTHHEHTalbHOro menbdpa FOxno-Kuraiickoro
MODsL.

B 1996 r. Kuraii pa3zpabatbiBan 19 MOPCKHUX MECTOPOX-
JeHUH, BKJIIOYast paspabarbiBaemble coBMmecTHO. lllenbdopas
UHAYCTPUST Pa3BUBACTCA CO 3HAYUTEIBHBIM YYacTHEM HHO-
cTpaHHbIX uHBecTHLUH (60 % OT 00mIero KonuyecTBa BIOXKe-
HUHl B pa3BuTHe menbda). [Ipuoputer B pazButin menb(oBbIx
MecTopoxkJeHuid Oyner otaan Bocrouno-Kuraiickomy Mopro u
3anuBy boxaliBaHsb.

B 1996 r. nHaumHaercs HKCIUTyaTalsi MECTOPOXKACHHUS
Liahua 11-1 (LH U — 1) - camoro xpymHOTo He(TSHOTO Me-
cropoxxaenus B FOxHo-Kuraiickom mope. Ero 3amacel cocTas-
nstoT Gosnee 1 mupa. Gappeneit. [loarotoBka mpoayKuuu ocy-
miectBisgercss Ha FPSO Bopomsmemenuem 140 Teic. T, 00beMOM
xpanenus 720 teic. Gappeneil. ExxenneBHas 100b4a )KUIKOCTH
— 300 TeIC. Oappeneii, Hedptu — 65 THIC. Oappeneii. Hedth Ha
Oeper 10CTaBIseTCA TaHKEPaMH.

B 1997 r. Havanach SKCIUTyaTalusi MecTopoxIeHnin Xiji-
ang 24—1 u Lufeng 22-1.

Lufeng 22-1 (LF 22-1) pacnonoxen B FOxxHo-Kuraiickom
MOpe B 310 km ot Caurana (I'onkonr), Ha rimyoune 332
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M — camoe TIyOOKOBOAHOE MecTopoxaeHue Kutas. Dto 00-
JacTh TPOTMUYECKUX IIMKIOHOB, CKOPOCTh BeTpa JocTHuraer 18—
22 xkM/4, BeICOTa BOJIH — 8 M. VI3BJIeKaeMbIe 3amachl OLICHHUBAOTCS
B 30 mutH. Gappeneii. Exxecyrounast 1o0brua cocraBisier 125 Thic.
Oapperneit KUAKOCTH, B TOM 4Hcie 65 Teic. Oappeneil HedTH.
Jns nongsema Hedtu Ha FPSO uCnonb3yroTcst sneKkTpudyeckue
HACOChI, YCTAaHOBJICHHBIE Ha JHE [19].

FPSO «Navion Munin» umeer Bogousmenierue 103 Tsic.
T, 00beM xpanmiuima —640 Teic. 6appeneii (18 TaHKOB rpy30-
BbIX). B TaHKaX yCTaHOBJIEHBI OJOIPEBAIOIINE FIEMEHTHI, KO-
Topble obecrneunBatoT Temmneparypy nedpru 65 °C. Obopymno-
BaHUE MO TIOATOTOBKE MPOAYKIUHU BKIIOYAET CENapaTopsl mep-
BOM M BTOpPOH CTYyIEHEH, JJIEKTPOCTATHYECKUN KoayecLep.
Hed1b MecToposxaeHus uMeeT 00JbIIoe coepkanue napadu-
Ha, MOATOMY CYIIECTBYET CHCTEMa IMPKYJSALUHM TeIuia, JUis
NpEeIBapUTENIFHOTO TOAOTpeBa IOJBOJHOTO 00OpYyIOBaHHUS
IpU TyCKe, a TakKe paif3epoB W MaHM(OJIbAa BO H30ekKaHHE
oOpa3zoBaHus napauHOBBIX TPOOOK.

B cemaparope nepBoii ctyneHu oT He(TH OTIENAETCS BO-
7a, UayIas Janee B TUAPOLUKIIOHBL, T/I€ CoAepkaHne He(TH B
Helt cHmxkaetrcss 10 30 mr/mutp. Temmeparypa B cemaparope
nowkHa ObITh okosio 65 °C. CenapaTop M Koajeclep MOTyT
nojorpesatecsi. M3 cemaparopa mnepBoi cTyneHH He(QTh IO-
CTYMaeT B MOJIOTPEBATENb, TE €€ TeMIlepaTypa MOBBIIIACTCS C
nomotpio mapa a0 95 °C. Takum o00pa3om, CHMXKAETCS BS3-
KOCTb He()TH JUIS YJIYUIICHUs AAJbHEUIIEro BOJOOTICIICHUS.
[Tocne cemaparopa BTOpOW CTyneHH HE(Th LEHTPOOEKHBIMH
HacocaMH IepeKayrBaeTcs B KoaJjleclep, IA€ MPOHCXOIUT
OKOHYaTeJIbHOE oTnaeneHue Boabl a0 3Hadenust OOB 0,5 %.
Bopa u3 koanecuepa nmoctynaer Ha MEpBYIO CTYNEHb cerapa-
1uu, a HeP1h oxnaxaaercs 1o 70 °C ans mocieayromero xpa-
HeHus. Ha Geper He(Th AOCTaBIsSETCS YEIHOYHBIMU TaHKepa-
MHU.
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Sulzhong 36-1 (Sz 36-1) — pacnosnoxeH B 3ainuBe boxaiiBaHb.
K 2005 r. exxerognast 1o0b4a He(TH ¥ ra3a B 3aJIMBE MPEBBICUT
20 MJH. T 3TOT palioH

Oymer B uucie Tpex KpymHeWmux HedrenoObIBato-
mux paiioHoB Kwuras, kpynHedmum paifoHOM 100bIYH Hed-
TH Ha 1enboe,

Kommepueckass 1oOprya raza Havanachk B 1993 roay. Jo-
Ka3aHHbBIE 3aMmackl COCTABIAIOT 313 MiH. 6appeneil, u sBiseTCs
KpYIHEHIIUM HeTSIHBIM IeTb(OBbIM MecTopokaeHuem. Oc-
BOGHUE BEAYT B IBYX (hazax:

1 ¢aza-gBe ycreeBbie miatgopmsl u FPSO;

2 ¢aza — ogHa oOpabarsiBaromias iardopma, MecTb YCTb-
eBbIX U 70 KM TpyOOTIPOBOJIOB K Oepery [uis TpaHCHopTa HeTH.

Esxecyrounast 1o0Osrua Hetu — 75 ThIC. Oapperneit.

Pengiai 19-3 — camoe kpymHOe HEPTIHOE MECTOPOXKICHHUE
Ha menbde Kuras (3anmuB boxaiiBanp). M3BrekaeMbie 3amachl
750 muH. Gappeneit, Havano skcruryartaiuu — 2002 r. B Ha-
CTOsIIIee BpeMs MPOJOJDKAaeTCs mepBast ¢a3za OCBOCHHs, KOTO-
past mpeanonaraet 100sray 40 ThIC. Oappeneil HeTH B JACHb U
ucnonb3oBanue FPSO «Ming Xbu»ais moaroToBKU MpoayK-
. K 2005 r. HayHercst Bropas ¢asza ¢ exXecyTOYHOH J00bI-
yeir 150 toic. Gappeneit Hedtu. st yero Oyaer mocTpoeHO
HoBoe FPSO, cioco6Hoe o6pabarsiBate 190 ThIC. Gappeneii B
JeHb, XpaHuTh 1,9 MiIH. Gapperneit.

Qinhuangdao (QHD-32-6) — HedTsiHOE MECTOPOKICHHE B
3anuBe boxaiiBanp, rmy6uHa Bosl 20 M. M3Biekaemble 3amachl
cocraBisaoT 103 muH. Gappeneid. Exxeronnas no0Oerua 20 MIiH.
T MOATOTOBKA Mpoaykmuu ocymectBisercs Ha FPSO «Bohai
Shiji» ¢ xpanunumem oobemoM B I miH. Gappeneit. Crioco6-
HbIM 00pabarteiBaTh 80 THIC. Oappeseii B CyTKH.

I'a3. Bonpias yacte raza 700BIBaeTCS HA CyIE B MPOBHH-
1 Cerayanb. Kutail OTHOCHTENFHO HEIAaBHO CTaJl OCBaMBAaTh
CBOM MECTOPOXJIEHUS MPUPOTHOTO Tas3a, MO3TOMY TpeOyroTcs
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OoJblIMe KanuTaJIbHbIE BIOXKEHUS 1O OOECIIEYEHUIO €ro J0C-
TaBKH.

Camoe kpymHOe mIenb(oBOE MECTOPOXKICHHE Taza
Yacheng 13-1 (Ya 13-1) umeer nokazannsie 3anacel 100 mMap.
M (3 TpaH Ky6. GyToB). OHO PACIIONOKEHO B 3aMaTHON YACTH
HOxHo-KuTaiickoro mops. Jlo6brua raza mayanacs B 1996 r. u
cocTaBisieT 3.4 MIp/I. M’ rasa B rofg. JTOT ra3 Io MOPCKOMY
TpybonpoBony mmuHoi 800 kM TpaHcmoptupyercst B CsiHraH
Ha 3aBOJ MO0 BbIpabOTKe AeKkTposHepruu. Emie oaun rasompo-
Boa /uimHOM 100 KM CBSI3BIBAET MECTOPOKJEHHUE C OCTPOBOM
XailiHaHb.

Mecropoxneane Dongfang I-1 (DF 1-1) pacmonioxxeHo B
ceBepHoit yactu HOxHo-Kutaiickoro Mopst Ha riryoune 75 M.
Jlokazannele 3amacel 3,274 TpaH. ky0. ¢yrtoB. Ilepas ¢aza
OCBOEHUSI MECTOPOXKIECHUS MPEANOIAraeT CTPOUTENBCTBO MOP-
CKOTO TpybOompoBoja mmHOM 116 kM Ha ocTpoB XaiiHaHb Ha
3aBOJI IO MTPOU3BOJICTBY yI0OpEHUH.

Ha wmectopoxnenun Pinghu (PH), pacnonoxxeHHoMm B
Boctouno-Kuraiickom Mope, moObiBaercsi Ta3 U HepTh. DKC-
roryaTanus Hadanachk B 1999 r. Oxunaercs no6s4a 1,2 MitH. M
3 raza B JIcHb B TeueHHe 15 ner. [loka3aHHBIC 3amackl ra3a co-
crapysoT 14,65 mapa. M° rasa u 107,8 mun. T. Ha MecTopos-
JICHUW yCTaHOBJIIEHA IIaTgopMa Mo MOATOTOBKE MPOMYKIIHH,
He(Th U Ta3 O TpyOOIPOBOAAM TPAHCHOPTHPYIOTCS Ha Oeper.
Hedrenposox mmunoii 310 kM, quamerpom 10 moiiMoB, razo-
IIPOBOJ, MPOTSKEHHOCTHIO 386 KM, quameTpoM 14 nroiimMoB.

Aecmpanusn

ABcTpanus 061aaeT OJHUMHU M3 CaMbIX OOJBIIMX 3ara-
COB TNPHUPOJHOTO raza B A3MaTCKO-THXOOKEaHCKOM pEruoHe.
JloKa3aHHBIE 3amachl COCTABNIAIOT 2,54 TpiH. M° Ha | sHBaps
2002 r. Camble 3HaunTeNbHBIE U3 HUX (1/3 OT 00MmUX 3amacoB)
COCPEIOTOUEHBI HA CEBEpO-3aMaJHOM IleNb(e Ha PacCTOSIHUU
80 kM ot Oepera. Mecropoxaenue Gordon ~ 70 HemaBHETro
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BPEMEHHU camoe 0O0JIbIIOe Ta30BO€ MEPCIEKTHBHOE MECTOPOXK-
JICHHE CTPaHBI, ero 3amackl oneHuBaTcs B 0,849 TpiH. M° ra-
3a. B 2002 r. Opuia mpoOypeHa BTOpasi CKBaXHHA Ha MECTOPO-
KJIEHUM Jansz, pacmoJio)KEHHOTO Ha TIyOWHE BOJBI MOPSAIKA
1300 M. M3Bnekaemble 3amachl MECTOPOKACHUS OLIEHUBAIOTCA
B 20 TpuH. KyO. ¢yToB raza. Komnanus Exxon Mobil npenro-
Jaraet, 4yTo 3TO0 OyneT KpylHeHIIee ra3oBoe MECTOPOXKIECHHUE,
KOTJ1a - MO0 OTKPBITOE B aBCTPANIMKUCKUX Bojax [21 ].

B mHacrosimmii MOMEHT B 3TOM paillOHE COCPENOTOUYEHO
16 ra3oBbIX MECTOPOXIECHUH, U3 KOTOPBIX TPU MUPOBOIO Kjac-
ca: North Rankin, Goodwin u Perseus. KonunuectBo rasa, co-
JeprKalieecss B 3TUX MECTOPOXKACHUSAX JOCTATOYHO JUIs CHAO-
XKEHUsI oJHOW ABcTpanuu B TeueHue 35 net. Ha MecTopoxe-
HUSX YCTaHOBIICHO JIBE€ CTallMOHApHbIe TaTdopmbl. [loObiBae-
MBIl ra3 B OCHOBHOM COCTOMT M3 METaHA, HO TAKKE BKJIIOYAET
NPUMECH TsDKENBIX yriieBoAopooB. [Iponan u OyraH cxmxa-
for (CHI'), a Oomnee Tshkenble YIriIeBOAOPOABI MPOJAIOT Kak
KOHJICHCaT.

VYraeBoopoasl Ha Geper TpaHCIOPTUPYIOTCS 10 MOPCKO-
My TpybonpoBoay 135 kM anuHol. Bonbiuas yacTh rasa cxu-
KACTCS U OTIpaBisieTcss Ha AKcnopT (SAmoHus). Dkcnopt Ha-
gancsa B 1989 r. ABcTpanus sBiseTcs TPETbUM IO BEJINYMHE
9KCIOPTEPOM CKIKEHHOIO Ta3a B A3HaTCKO-THXOOKEaHCKOM
peruoHe. B Hacrosiiee Bpemsi BeAETCA CIOTOBAs TOPIOBIS C
Wcnanueit, FOxuoi Kopeeit u Typuueit.

[lepcrieKTUBHBIM Ha a3 CUMTAETCS PAaHOH FOXKHOTO Mobepe-
Kbsl, TNIe 3amackl Ha MmectopoxneHusix Thylacine u Geographe
otternBarorcs B 0,06 TPIH. M.

Paiion Tumopckoro Mopsi mocie OObSBICHHUS HE3aBHCH-
MoOCTHU rocynapcrsa Bocrounsiii TUMOp cTan TeppUTOpHEN CO-
BMECTHOTO BJIAJICHUs. B 3TOM palioHE pacIlOJIOKEHbl JBa
KpynHbIX MecTopoxaeHus — Bayu Undan (400 muH. Gappeneit
koHzencata u 0,068 TpaH. M mpupoHoro rasa) u Greater Sun-
rise (0,263 TpmH. M mpupoaHoro rasa). Kommnauus Shell xouer
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BIIEpBbIC HAa MecTopokaeHnn Greater Sunrise MPUMEHUTH TIIa-
Byue€e CYIHO Ul CXKIKEHHS U OTIPY3KH JOOBIBAEMOTO Tasa.
Pan xomnaHuii HamepeHsl pa3BUBATh COBMECTHO JIBa MECTO-
poxaenus Bayu Undan u Greater Sunrise, 4To obecneduT mo-
TpeOHOCTH B ra3e kak CeBepHOU TEppUTOPUH, TaK M JIPYTUX
paliloHOB ABCTpanuu.

ABcTpanus npousBoauT B cpearem 633,000 Gappens/cyt
HedTH, a motpediser 872,000 6ap/cyrku. Jedunut nedru Oy-
neT ¢ rogamu pactd U k 2010 r. oxugaercs, 4To cTpaHa cMoO-
KET yJOBIETBOPATH TOJbKO 40 % moTpebHOCTEH 3a cUeT cob-
CTBEHHBIX pe3epBoB. Ha ceBepo-3amagHoM mienbpe MmoMUMO
ra30BbIX COCPENOTOYEHBI HEOOJbIINE UM CPEIHUE TI0 pa3me-
pam HedTsHble MecTopokaeHus. Camoe OOJIBIIOE U3 HUX
Warmea coaepxxut okoino 200 muH. Oappeneii nedptu. B Ha-
CTOsIlllee BpEeMsl OKCIUTYaTUPYIOTCS 4 MecTOpOXKAEHUs
Wanaea, Cossack, Lambert u Hermes. Hepte mnocrtynaer
Ha [IaByuee 3kcIuryatannoHHoe cynHo (FPSO), otkyna BbI-
BO3UTCS TAHKEPaMH.

B teuenue 6onee 30 ner EaccoB nposuB ObLT BaskHEHIIEH
30HOM N0OBYM HEeTH U raza, CHaOXKaBIICH HaceleHHne Ooee
yem 3 mupna. Oappeneit Heptu u 3 TpiaH. KyO. pyTOB mpupoa-
Horo raza. B 1965 r. ObIJI0 OTKPBITO TUTAHTCKOE ra30BOE Me-
cTopoxxaenue Barracouta, a B 1967 r. — He]TsHbBIE TUTaHTHI
Kingfish u Halibut. Jlo6siBaeMast mpoaykius mo TpyoompoBo-
JlaM, CBSI3BIBAIOIIUM MEXIy COOOH miaatdopMbl, TpaHCIIOPTHU-
pyercst Ha Oeper (puc. 3.13). Tak, mecropoxxaenue Barracouta
pAacrookeHo Ha riryouHe 46 M, paccTosiHue JI0 6epera cocras-
nsiet 24 kM. HedTh U ra3 nocTaBisiroTCs Ha Oeper mo Tpyoo-
nposoaam auamerpoM 150 MM 1 450 MM COOTBETCTBEHHO.

Ot ABcTpanuu 10 TacMaHuM MPOJIOKEH ra3onpoBOJ MPO-
TsOKeHHOCThIO 1o cymie 430 kM, o baccoBomy mponuBy 305
kM. TpyOompoBon HaumnHaercss oT ropona Longford (mrar
BukTtopus), nanee ero tpacca MAET IO TeppUTOpUu ABCTpa-
JIMH, TIEPECEKaeT MPOJIUB, a Ha OCTPOBE TacMaHuUs OKOJIO TOpo-
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na JIOHCECTOH pa3fessieTcs: CEBEPHBIM y4aCTOK UIET K CEBEPO-
3amaJHOMYy MOoOEpeXkblo, a FOKHBIN MPOCTHpaeTcs 10 Xobapra.
CTpoUTENBCTBO BEJIOCH OJTHOBPEMEHHO Ha CYILE U B IIPOJIMBE.
Llenp cTpoutenscTBa — cHaOXxeHHe TacMaHWM ra3oM B CBSI3H C
TEM, 4TO MCIOJIBb30BAHUE TUAPOPECYPCOB HA OCTPOBE IOCTUITIO
CBOETO MAaKCHMyMa M JAJIbHEWIIWI POCT MPOMBIIUIEHHOCTH
0e3 IOMOJTHUTENILHBIX UCTOYHUKOB SHEPI' MU HEBO3MOYKEH.

1. 5. 2. IOxnasa Amepuka

bpazunua

Hedts. bpasumus umeer 8,15 mupa. 6appeneit HehTIHBIX
3amacoB. OpHako, oHa wummoptupyer 40 % mnoTpebisemoit
HedTH U HepTenpoaykToB B Aprentune, CayqoBckoil ApaBuu
u Benecyane. B 2000 r. no6srua HedTr coctasuia 1,269 Toic.
Oappeneit B neHb, a motpednenue — 2,155 ThIC. Gappeneii B
JI€Hb.

bacceiin Campos, pacroioXeHHbIH K IOr0-BOCTOKY OT
Puo-ne-XKaneiipo, obnanaer GOIbIIMMH HEPTSIHBIMH 3araca-
MH, 1 UIMEHHO 3/IeCh OCYILIECTBISIETCS €¢ OCHOBHAs J00bIua B
Hacrosee BpeMs. B paiione Gacceitna Campos cocpenoroue-
HO 80 % HedTaHbIX 3anmacoB bpaszunuu. B pesynbrare HOBBIX
OTKPBITUH 3amackl HEPTH B ITOM paifioHe YABOMIHNCH U COCTaB-
JSIOT B HacTodAmee BpeMs 1,5 mapa. G6appeneii: OypeHue ckBa-
xuHBI 9-MML-3 no6aBuno x umeromumcs 3anacam 270 MIIH.
Oappeneli, ckBaxxuubl [-ESS-121-00 muH. Gappeneii, mecrto-
poxnaenue Jubarte mo6aBuno 600 miH. 6appeneii.

Benecysna

Hedts. [lokazannsle 3anace! Hedu B BeHecyane cocraBisitoT
77,8 mupa. Gappenei, HCKIIo4as CBEpXTsKENyro HePTh U Ou-
TyMBI (3amacbl KoTopoi onenuBatorcs B 100-270 mupz. 6ap-
peneii). OHa BXOOUT B YKUCJIO AECATU KPYNHEHUIIUX IPOU3BOIAH-
teneir Heptu B Mupe. B 2002 r. B cTpaHe eXeTHEBHO JT0ObIBa-
nock 2,9 MiH. Gappeneid, u3 Hux 2,46 MITH. IIJI0 HA YKCIOPT. 62
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% 5TOll HeTH HAIPAMYIO TaHKEPAMU TPAHCIOPTHPOBAJIOCH B
CIIA (Benecyana sBisieTCS OOHMM W3 YETHIPEX KPYIMHEHIINX
noctaBimukoB HedtH). [Tomumo CIIIA Benecyana u Mekcuka
oOecrieunBatoT He(pThIO cocenHue rocynapcrsa B LleHTpans-
Hoit Amepuke u Kapubckom Oacceiine.

3anacsl HeTH B BeHecyane cocpeaoToueHsl B OCHOBHOM
B UETHIPEX 0CaZOYHbIX OacceitHax: Mapakaii6o, ®3nkoH, Amy-
pe u Opuentan (Maracaibo, Falkon, Apure, Oriental). boib-
IITMHCTBO 3aIacoB — ATO TsxKeNas HeTh (20Y API).

OkcnopT HepTH U3 paiioHa o3epa Mapakaiibo Hauaics B
1918 1. u ¢ 1927 no1970 r. Benecyana Obuta KpynmHEHIIUM B
mupe sxcnoprepoM Hedtu, C 1914 r. Obu10 IPOOYpEeHO 17 THI-
Cs14 CKBAKHMH, KOTOPBIE AU 37 mapa. Gappeneit
Heptu. OcTaBimecss W3BJICKaeMble 3amachkl cocTaBisitoT 20
mipa. 6appeneit. [To pasnuunbiM onenkam ot 25000 mo 45000
KM TpyO IIPOJIOXKEHBI 1O JTHY 03€epa.

I'a3. JlokasaHHbIe 3amacsl IPUPOJHOIO rasa B BeHecyaie
ouieHuBatoTcs B 148 TpiaH. Ky0. QyTOB, BTOpHIE IO BETMYMHE B
3anmagHom nomymwapuu nociae CHIA u BoceMble B Mupe. B
2001 r. crpana go6suta 1,1 rasza, KOTOpbIil Bech ObLT MOTpPEO-
neH BHyTpH cTpanbl (60 % morpebnseTr HedTIHAS TPOMBIII-
JIEHHOCTb CTPaHBbl).

[Tnarpopma Deltana — ob6macTb Ha aTIAHTHYECKOM I1O0Oe-
pexxbe Benecyanel Ha rpanuue ¢ Tpunugan u Tobaro. Jloka-
3aHHBIC 3amachl COCTaBNAOT 4,4 TpiaH. KyO. ¢yTtoB. IlepBbie
MOCTAaBKH CHKMKEHHOTO Ta3a, JOOBITOr0 Ha MECTOPOKICHUH, B
CLIA nnanupyrotcs Ha 2007 r. [24].

Mekcuka

I'a3. Jloka3aHHBIE 3amachl NPUPOJHOrO rasa B Mekcuke
cocraBisaoT 30,1 TpiH. Ky6. GyTOB, cTpaHa 3aHumaet 21 mecto
B MHp€ 10 3aracam npupoanoro raza. B 2000 r. 6pu10 106BITO
1,33 tpnH. ky0. ¢dyToB. bonbmas 4acte ra3a moObBaeTcs Ha
IOT0-BOCTOKE CTpaHbl, JaleK0 OT OCHOBHBIX HOTpeOUTENei,
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COCPEIOTOYEHHBIX Ha CEBEpPE M CeBepOo-BOCTOKe. llomyTHbIi
ra3 n1o0ObIBaeTCs Kak Ha Cylle, Tak U Ha menbgpe. Camoe Kpym-
HOE MECTOPOXIEHUE PUPOJHOTro raza Burgos pacmoioxkeHo B
CEBEPO-BOCTOYHOM YacTH CTpaHbl, J0ObIYAa Ha HEM BEAETCS C
1945 r. B nocnenHue ropl OTKPBITHI 3 KPYIHBIX MECTOPOXKIE-
HUS IPUPOJHOTO Ta3a, 0JHO U3 HUX Ha wmenbde (Playuela), 3a-
nachl KOTOPBIX COCTAaBJISIIOT YETBEPTYIO YacTh OT JOKAa3aHHBIX
3anacoB Mekcuku. Mcropuuecku Mekcuka SBIS€TCS UMIIOP-
TepoM npupoaHoro rasza uz CIIA [26].

Hed1b. Mekcuka 3aHUMAET JIEBATOE MECTO B MHpE IO 3a-
nacam HedtH (30,8 Mapa. Gapperneii) 1 BTopoe MECTO B 3amaj-
HOM ITOJIyLIApUU, yCTyIas ToJbKO Benecyane. Mekcuka cTout
Ha cenpMoM MecTe o no0brye Hedtu (B 2000 r. noOwiBana
3,012 TeIC. Gapperneii B neHb). OHA SIBISETCS BTOPBIM IO Pas-
Mmepam skcrioprepoM Hedgtu B CILHA mnocne CaynoBckoit Apa-
Buu. Tpu yerBepTH HEeTH B HACTOSIIEE BpeMs MOCTYNAET U3
Mexkcukanckoro 3anuBa ¢ Campeche Bay. Tam pacnomnoxeHo
MECTOPOXKJICHHE — caMOe KPYNHOe He()TIHOE MECTOPOXKICHHE
B CTpaHe, faromiee 2,3 MiH. Oappeneld HegTu B AeHb. JJoObrya
HedTH OT 01HOM ckBaKMHBI ¢ 1970 . ynana c 35 ThIC.
Oappeneii B neHs 1o 1,4 Teic. 6appeneii B 2000 r. [lnsa yBenu-
YeHUs1 00bIUM ra3za Ha MECTOPOXKACHUU OCYIIECTBISIETCS 3a-
Kayka B IJiacT a3orta. s ero BbIpaOOTKM ObLI MOCTPOEH 3a-
BOJ, Ha YETHIPEX YCTAaHOBKAX KOTOPOTO MPOM3BOIMUTCS B JCHb
1,2 mapa. ky6. ¢pyToB azora.

B 2000 r. Mekcuka u CHIA 3aKkitoumiIy COIJIAIEHHE O
paszzaene 3amanHoi rimyookoBoHOM (3000 M) yacTn MekcukaH-
ckoro 3aimBa Ooraroil HedrThio. Mekcuka momyumna 62 %
mnomaay, CIIA — 38 %.

Mecropoxaenue Cantarell pacnosiockeHo Ha menbde mo-
ayoctpoBa HOkaran B 80 kM ot Oepera. I'myOuHa BOIbI MEHS-
€TCsl HEe3HAUMUTENbHO OT 35 M Ha tore 10 40 M Ha ceBepe.

MecTopokJeHHE COCTOUT U3 CTaphIX YETHIPEX MECTOPOXK-
nennii Akal, Nohoch, Chac u Kutz, a Takxke HEeTaBHO OTKpBI-
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Toro Oojee riaybokoBomHOro MmecropoxzaeHus Sihil. Camoe
KpPYIHOE U3 3TUX MECTOPOXKACHUN AKa) SBISETCS IIECTHIM IO
3arnacaM B mupe. 3a nocieanue 20 JeT dKCIulyaTaluu MeCTo-
pOKIEeHUS AaBlieHUE B pe3epByape ynano Ha 60 %. s nmox-
Jep>KaHusl JTaBJICHUSI B pe3epByape, a Takxke Ui MOJIepHH3a-
UM 000PYIOBaHUS C LENbI0 00eCHeueH s ero HaJAeKHOCTH H
Oe3omacHOCTH OblTa pa3paboTaHa ClelnualbHAs Mporpamma,
BKJIIOUAIOIIast B ceOs:

— MojepHU3anuio 39 CymecTBYIOMUX IIATGOPM U CO-
opyXXeHue 26 HOBBIX MIIATHOPM;

— pa3paboTka IByX HOBBIX KomIuiekcoB Akal L u B;

— CTPOMTENBCTBO TUIaBY4el miaat(opMbl Il XpaHEHUs U
OTrpy3KH He(TH;

— CTPOUTENILCTBO KPYIMHOTO 3aBOJA, MPOU3BOSIIETO a30T
IS TIOJIEPKAaHUsT  1aBJICHUS B Pe3epByape;

— YBEJTMYEHUE MOIIHOCTEHN 10 MOATOTOBKE Ia3a;

— CTPOHUTENBCTBO IUIAT(GOPM JUIsl IOATOTOBKH Tas3a ¢ Iie-
JIBIO TIOCIIEAYIOIIEH ero 3aKauKy B IUIACT;

— npoknagka Oonee 400 KM MOpPCKHX TPyOOIPOBOIOB
UL PAaCUIMpPEHHs] CYLIECTBYIOIIEH CETH, MPOTSKEHHOCTHIO
1700 xm.

TpyOonpoBoabl Ha MECTOPOXKAECHUH TPAHCIIOPTUPYIOT
nByxdas3Hblii moTok (HeQTH U raza), HedTh, ra3, raz A ras-
mudra, a3or. J[Byx¢azHeie TpyOOIPOBOIBI COOMPAIOT MPOIYK-
IIUIO OT CKBAKUH U YJAJIECHHBIX MIATPOPM U JOCTABIIAIOT €€ Ha
TPH LEHTPAIBHBIX KOMIUIEKCA MO MOJArOTOBKE MPOAYKIIHH
(mByxdasznas cenaparmsi): Akal C, Akal J u Nohoch A. Ilocne
paszzenenus 1Byx(daszHoil cMecu Ha HEQTh U ra3, HedTh 3arpy-
’KaeTcsl B TaHKEphl WIM MOCTyHaeT Ha Oeper mo TpyoompoBo-
naM. Ilepen 3aBeplIeHHEM MOJEPHHU3ALUH MECTOPOXKICHUS
HeQTh MO TPyOONPOBOJaM MOCTYMala Ha MPUYAJIbl U TaHKe-
POB, PacIOJIOKEHHBIE B MOPE, a TaKKe Ha Oeper B pe3epByapsbl.
Kak 4gacTp mporpamMmbl MOJEPHU3ALUU MECTOPOXKICHHS, IO0-
nosHUTENbHO OblI0 moctpoeHo FSO "Ta'kuntah". Cymnao mo-
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KET XpaHUTh 2,3 muH. Gappeneii. s cB3M ero ¢
atopMamMu OBLITH COOPYKEHBI HOBBIE HE(TETTPOBO/IBI.

1. 5. 3. CeBepHass AMepuka

Kanaoa

Hedts. B 2002 1. mpou30111I10 COBEPILIEHHO YUBUTEIHHOE
coObITHE:!

Kanana Brmounna HedTh, MOTydyaeMylo U3 OMTYMHHO3-
HBIX IIECYAHUKOB, B JOKa3aHHbIE 3amackl. B pesynbTaTe nepe-
MECTHBILKCH 110 3amacaM HedTu ¢ 20—0oro Mecta Ha BTOPOE I0-
cie CaynoBckoil Apasuu, onepenus Mpak, KyBedT u mpoumnx
nunepoB. butymuHo3Hble necuanuku Kananpl, mpocTtupato-
myecs: 1o TeppuTopuu /77 ThIC. km,’ B mTaTe Anbbepra, co-
nepxar 2—2,5 tpnH. 6appeneit Outyma, u3 kotopbix 300 mipa.
cuuTaroTcs u3BilekaembiMH. M3 mHux 174,8 Kamamckas Acco-
uumanus [IpousBoguteneit Hedtu BriIOUMIa B KaTErOpPHIO J0-
Ka3aHHbBIX, YTBEP)KJas, YTO 3Ta OLEHKA OTPa)KaeT IpPOrpecc B
TEXHOJIOTUSAX M3BJICUCHUSI OMTyMa, TOCTUTHYTHIH B MOCIIEIHUE
rojipl. B TeueHne nocieqHUX JIET BHEAPEHNE HOBBIX TEXHOJIO-
M COKPAaTUIIO M3JIEPKKH mpom3BojacTBa ¢ $ 24 3a Gappenb B
1980—x r. mo $12 3a Gappesb, 4TO AeTaCT €ro peHTa0CIbHBIM
npu peIHOYHOHN LieHe Hedru $17 3a OGappens. B Ommkaiimme
MIOJITOPA TOAA OKUIAETCA JabHEHIEe CHUKEHHE CTOMMOCTH
npousBozacTBa a0 $8 3a Oappens. V3Biekaemblii OUTYM WM
nepepadaTbIBaeTCs B CHHTETHYECKYIO He(pTh Ha Ommkaimmx
kaHajackux HII3 m 3atem oTmpaBisieTcs Ha PBIHKM CPEIHUX
mraroB CHIA, wiu cpa3y TpaHCHOpPTUpPYETCA JUIs AaIbHENIIEH
nepepabotku Ha HII3 CILA. Takum o6pa3om, 3amacsl HETH B
Kanane cocraBmstor 180 mupn. Gappeneit. [loutn Bes HedTh
Kanap! mpou3BOANTCS HA 3al1ajie CTPAHbI (B OCHOBHOM
npoBuHIMA AnbOepra), moTpeOieHne COCPeIOTOYEHO B OC-
HOBHOM B LIEHTpaJbHOW W BocTouHOM Kananme, a Ttakxke B
CIIA. Ansbepra maer 3/4 KaHAQJACKOTO SKCIopra HepTH B

211



Ocsoenue wenbghoguix MecmopodicoeHull

CILIA. B 1999 r. Kanazna Bo1ia B 4eTBEPKY KpyIHEHIINX TIO-
craBukoB Hetu U HerenpoaykToB B CLIA Hapsny c Bene-
cyanoi, Caynosckoit ApaBueil u Mekcukoil. Okono 95 % no-
ObIBaeMbIX B CTpaHe HE(TH U raza TPaHCIOPTUPYETCS MO TPY-
6ompoBogam [5].

K Bocroky ot Cent-IxoHc (0.Hprodaynmienn) pacmoio-
’KEHbI OTpOMHBIE He(Te00bIBaromue 00IaCTH — MECTOPOK/IE-
uus: Hibernia, Terra-Nova, White Rose u Hebron/Ben Nevis.

MecTopoxaeHue pacnoioxkeHo Ha rimyoune 80 M B 315 km
or CeHT-J[)KOHC, NMPUHAAIEKUT K YHUCIY IATU KPYNHEHIINX
MecTopoxkaeHnii Kananel. Jlo6brda Haganace B 1999 r. 3amacer
COCTaBJIAIOT 3 MJIH. Oappeneii jerkoit HedTH, CPOK IKCILTyaTa-
uu MectopoxaeHus 18 net. Ha MecTopokeHnH ycraHoBIEHA
&Kene300eTOHHas rpaBUTAIlMOHHAs rIaT(opma BEICOTON 224 M.
B OCHOBAaHMH KOTOPOW DPACIOJIOKEHO XPaHWUJIUILE BMECTHMO-
cteio 1,3 mutH. Gappeneil. Xors B HacTosimee Bpemsi B CeBep-
HOM MOp€ YCTAaHOBJIEHO TPUILATh MIaT(opM mo1o0HOTo THMA,
HU OJIHA M3 HUX HE MpeIHa3HaueHa CONPOTHUBIIATHCS BO3IACUCT-
Buto aiicOepros. [Tnarpopma Hibemia - ynukansna. OHa umeer
JIEOBBIN TOSIC TOMIIUHON 15 M. OKpyKaroIue OCHOBaHHE 3y0-
bl TIPEHA3HAYEHBI JJIS paclpeesieH!s] YCUINM OT BO3JeicC-
rBUs aiicOepro 1o Bceil moBepxHocTu. Bec xoHcTpykimu 600
THIC. T Bec cyxoro Oamracta — 400 teic. T. [Imardopma BeiIEp-
KHUBaeT 0e3 MOBPEXICHUs BO3ACUCTBUE alicOeproB BecoMm 1
MJIH. T C HOBPEXKICHUAMH, MOJUICKAITUMHA PEMOHTY, BO3/IEHCT-
BUE aiicOeproB BecoM 6 MJIH. T HO OHHU MOSBIISIOTCS pa3 B 10
ThIC. JIeT. [loAroToBKa HE(TH OCYIECTBIACTCS B TPU CTYNCHH
B cemapaTopax BBICOKOTO, CPEIHEro M HHU3KOro aaBieHus. OT
He(PTH OTHEIAIOTCS Ta3 U BOJIA, KOTOPhIE IIOTOM 3aKaYMBAIOTCS
B mact. O6opyaoBaHUE CHPOEKTUPOBAHO Uil MoAroToBKH 200
ThIC. Oappenel ®KUIKOCTH B JeHb. HedTh yepe3 oAHOTOUYEUHBII
IpUYa 3arpy’kaeTcs B TaHKeph! (MpHyaja ABa — OJUH 3allaCHON)
BOJOM3MEIIEHUEM 127 ThIC. T KX/l U3 TPEX TAHKEPOB JJOCTAB-
nsieT Ha octpoB. Hetodaynanens 850 Toic. 6appeneit HedTu.
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Coeounennvie wimamul Amepuxu

Hepts. CIHA  wumeror 22,4 wmupa.  Oappeneit
HE(TSAHBIX 3aracoB, paclpeieleHHbIX TakuM oOpazoMm: Texac
(26 %), Ansicka (26 %), Kanmudoprus (16 %) u Mekcukanckuit
3auB (9 %).

I'a3. 3amacel npuponHoro rasa B CIJA oneHuBaroTcst B
166 TpnH. ky6. pyroB mam 3,3 % MupoBbix 3amacoB. CTpaHa
3aHMMAaeT BTOPOE MECTO B MuUpe o 1oObrue raza (mocie Poc-
cuM). boJpl1oe KOJINYECTBO HOBBIX MECTOPOXKAECHUN OTKPHITO
B Texace u B MEeKCHKaHCKOM 3aJIUBE.

Bcest noGpiBaeMast MpoayKIMs IO TPYOOIIPOBOIaM TIOCTYIIAET
Ha Oeper.

CIIA cBs3anbl ¢ Kanagoii cucremoit TpyOOnpoBOIOB, IO
KoTOpo# mocrymnaet 6oiee 12 % npupoanoro raza. CIIA skc-
MOPTUPYIOT NPUPOAHBIN Ta3 B MEKCUKy, HECMOTpS Ha TO, 4YTO
Mekcrka oOnmagaeT JOCTaTOYHBIM HOTEeHHMaIoM. UToObl camoit
CTaTh 3KCIIOPTEPOM MPUPOIHOTIO raza [20].

B 2002 r. Obu10 BBEIEHO B 3KCILTyaTanuoo 19 mecTopox-
neHuid HeTH U raza B MEKCHKaHCKOM 3aiuBe. BblTO ycTaHOB-
JeHo Toipko Tpu miaaTdopmel SPAR (Ha MecTOpPOXICHHAX
Nansen, Boomvang u Horn Mountain), GoJbiiasi 9acTh CKBa-
KUH UMeeT NoABoAHOE 3akaHuuBanue. B 2003 r. Hauanace 110-
Obua Ha 17 MECTOPOKICHUSAX, YCTAHOBIEHO TpH ILIaBydHe
wiatopMel, mpeobdianaromee OONBIIMHCTBO CKBAXHH HMEET
noABogHOe 3akaHuuBaHue. B 2004 r. muaHupyercss Hadarhb
paspabotky 16 mectopoxnenuii. Ha mectu u3 Hux Oyayrt yc-
TaHOBNIeHb! HOBbIe Mnargopmbl Tuna SPAR (Devil Tower,
Front Runner, Gunnison, Holstein, Mad Dog u Red Hawk), a
Ha 1Byx — TLPs (Magnolia u Marco Polo). OcraBmuecs me-
CTOPOXKJIEHUSI OyIyT MpHUBS3aHBl JTUOO K 3TUM IutaTdopmam,
00 K yxe cymecTByrmuM. IIpumepaMu OCBOGHUSI MECTO-
POXACHUH C HCIIOIBb30BAaHUEM TTOABOIHOTO 3aKaHYMBaHHS
CKBA)XMH SIBJISIFOTCS MECTOPOIKICHHS:
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— King, pacnonoxennoe Ha riayoune 1800 M u mpucoeu-
HeHHoe K margopme MarlimTLP;

— Aspen, pacmoyioskeHHoe Ha riyoune 1033 M u mpucoe-
nuHeHHoe K riatgopme Bullw inkle;

— Navajo, npucoenuaenHoe k riargopme Nansen SPAR u
npousBoasaniee 50 MiH. KyO, QyToB rasa B JeHb M3 OJHOM
CKBAXKHHBI;

— King Kong u Yosemite, npucoeaunennsie k Allegheny
TLP;

— Sangria, pacnonoxenHoe Ha Tayoune 500 M u mpucoe-
IMHEHHOE K TuiaTdopme Salsa;

— Balboa, pacnonoxennoe Ha rinyOoune 1167 M wu
npucoeauHeHHoe K ruiatdopme Boomvang SPAR u T.1.

1. 5. 4. Ilepcuacknii 3a;1uB

Kamap

Hedts. N3Bnekaembie 3amacel He(TH OLEHUBAIOTCA B 15,2
MIIpA. Oappenei.

Camoe kpymHoe HedTsHOEe MectopokaeHue Kartapa —
Dukhan pacnonoxkeHo na cyme. Kpome Toro, Karap umeer
mecTh ImenbpoBbIX MecTopokaeHuid: Bui Hanine, Maydan
Mahzam, Id al-Shargi North Dome, al — Shaheen, al-Rayyan u
Al — Khalij. [Toutn Bcro no6siBaemyto HegTh Karap sxcrioptu-
pyeT B A3zuto.

OKcIutyatasi MecTopoxaeHnus al-Rayyan Hauyamace B
1996 r. Ono nmaet 25 toIc. Oappeneii HedTu B 1eHb, a k 2004 .
n00bIYa JJOJDKHA cOCTaBUTH 60 ThIc. 6apperneil B 1eHb.

I'a3. Karap o0nagaet TpetbiMH 1o pa3Mepy 3anacamu raza (509
Tpi1. KyO. ¢yroB) nocie Poccru u Mpana, SBISSICh OTHUM U3 OCHOB-
HBIX JKCIOPTEpPOB CxIkeHHoro raza. K 2005 r. mpou3BoacTBo
CXKIDKEHHOTO Ta3a Bo3pactaeT 0 23 miH. T/roa. A k 2005 r. — 10
30 mH. T/roa. bonplmas 4acTh 3amacoB COCpeOTOYEHA HA HIENb-
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¢doBom MecTopokaeHnn North — KpyrmHeIeM B MUpe I10 3aracam
HETIOIYTHOTO MPUPOTHOTO ra3a (3amackl 380 TpiH. KyO. (yToB).

Karap npuctynui k ocymecTsieHuto npoekra «Dolphiny,
KOTOPBII BKIIIOYAET B ce0s MPOKIJIAAKY MEPBOTO Ta30BOTO MOJ-
BOJHOTO TpyOompoBona Mexay crpaHamu 3anuBa (Kartapow,
AGy-Jlabu, Iy6aem, Omanom u Ilakuctanom). [limHa MOpPCKO-
ro ygactka ot Ras Laffan no paiizepHoii matdopmsl y nooe-
pexbst AOy-/labu coctaBnser 340 kM, auametp TpyOs! 48 mroii-
MoB. K 2205 r. mutanupyercst TpaHCIIOPTUPOBATH MO TPYOOMpO-
Boy Ha skcriopt 730 mupa. ky0. GyToB B ro.

OrpoMHBIE MUpPOBBIE PE3EpPBBI MPHPOJHOTO ras3a, pacro-
JIO)KEHHBIE B PUOPEKHBIX paioHaX YAaJeHHBIX MaTEPHKOB, U
pactymiasi moTpeOHOCTh B YHEPrOHOCHUTENSIX CIIOCOOCTBYIOT B
nocieiHee BpeMsl PaCIIMPEHUI0 CTPOUTENIBCTBA MPEANPUATHIA
no mpeoOpa3oBaHUIO raza B JKUJAKOE TOIUIMBO. Jluaepamu B
9Toil obmactu sBisitorcs: Kommanuu Shell u Sasof-Chevron.
Kowmmanuu Shell u Qatar Petroleum HamepeHbI MOCTPOUTH 3a-
BOJI 110 BBIITYCKY JKHUIKOTO ToruinBa B Karape, 0 ueM KOMIaHUs
Shell o6wsBuna B 2002 roxy. BBoa B 3KCIlyaTanuio 3aBoja
MIPOM3BOAUTEILHOCTBIO 75 ThIC. Oappenel B CYTKU OXKHIAeTCs
B 2007 r. B Hacrosiiee BpeMs CyIIECTBYIOT BCErO JBa 3aBOJAA
[0 TOJIYYEHHUIO MXKUJKOrO0 TOIUIMBAa — OAuH B Manaizum (T.
buntyny), npyroit B IOAP. 3aBony Oyzmer monmywarh rasz wus3
KpynHOTro Mectopoxxaerust North.

Kowmmanus Sasol Chevron Takxke HamepeBaeTcs MOCTpPO-
uth 3aBoj B Ras Laffan ¢ mommuocteio 34 Thic. Oapperneii B
neHb. Ctoumocts npoekTa coctabisieT S 800 mun. Komnanuu
ExxelMobil cTpouT 3aBoa Mo MpOU3BOACTBY *KHUJIKOTO TOILJIMBA
MOIIHOCTBIO 80 ThIC. Oappeseil B CyTKM Ha OCHOBE pa3zpado-
taHHoro eto nporecca Advanced Gas Conversion. BBo B skc-
IuTyaTanuio HazHaueH Ha 2007 r.

Uro kacaercs mpousBojactBa CIII, Karap cobupaercs k
2010 r. yBeIMUUTh CBOM MOIIHOCTU 10 45 MJH. T B T'OJl, CTaB
Benyuum npoussoautenem CIII' B mupe.
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Cayooeckan Apaeusn

Hedts. CaynoBckas ApaBus (BKJIIOYas IOJIOBUHY
Cayno-KyBeWTckoil «HEHTpanbHOU 30HBI») obOmamaer 264,2
MIIpA. Gapperel JOKa3aHHBIX 3allacOB HE(PTH, YTO COCTABIISCT
OoJiee 4YeTBEPTH MUPOBBIX 3amacoB. CaynoBckast ApaBusi — MU-
POBOI1 nuzep mo no0brYe U AKCopTy HedpTu. XOTS OHA MMEeT
6omee 80 HEPTAHBIX U TA30BBIX MECTOPOXKICHHM, OoJee moso-
BUHBI €€ He(TAHBIX 3aIIaCOB COCPEIOTOUYEHBI HA 8 MECTOPOXK-
neHusix, Bkiouas Ghavar (camoe kpymHoe He(TSIHOE MECTO-
POKIEHUE Ha CyIle, OCTaBIIMECs 3armachl KOTOPOTO OIICHHBA-
torcs B 70 mapa. Oappeneit) u Safaniya (camoe kpyrmHoe HeDTS-
HOE MECTOpPOXKIEHHE Ha IIenb(e, 3amackl KOTOPOro OLEHUBAIOTCS
B 19 mupa. Gappeneii): Air Dar, Shedrgun, Ulhraaniyah, Farzan,
Ghavar, Al Udayliyah, Hawiyah, Haradh. OnHo To5K0 MecTopo-
xnenne Ghawar obecrieynBaeT MOJOBUHY JTOOBIYM HEPTH B CTpa-
HE.

CaynoBckas ApaBusi 100bIBaeT He(Th OT TSKEIOW 0
cBepxyierkoil. Jlerkass Hedtp cocraBisier 65—70 % ot oOuiero
KonuyecTBa 100bun. bosee nerkas HedTh HoOBIBaeTcs Ha Cy-
e, CpeaHsisi W TsDKelas B OCHOBHOM Ha mmienbde. 1o Apald-
ckas. Cpenusist He1Hb MecTopoxkaenuit Zuluf (500 Toic. Oappe-
neit B neHb) U Marjan (270 ThIc. Gappeneil B J€Hb), a TaKkKe
ApaOckas Tspxenas HeTh MecTopoxaeHus Safania.

HefitpanpHas 30Ha COIOEPKUT OKOJIO 5 mupa. Oappeneit
noka3aHHBIX 3amacoB HedTH. CoBMecTHO ¢ SnmoHwmel mo0bYa
HeTH ocyllecTBIseTCs Ha ABYX MectopoxiaeHusx Khatji u
Hout. Kpome toro, CaynoBckass ApaBus 100bIBaeT HE(pTH co-
BMecTHO ¢ baxpeiiHoM Ha menb(poBOoM MecTopoxaeHuH Abu
Safa.

CaynoBckast ApaBusi Urpaet’ KIIOYEBYIO pOJb B CHaOxe-
Huu He1hi0 CIIIA, EBponel n SInonun. OgHako, B mociaegHUE
roJipl rocyaapcrta 3anagHoro nonymapus (Benecyana, Kana-
na, Mekcuka) M3MEHUIIU CUTYaIMI0 M0 CHaOXeHUI0 He(dThIo
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CIIA, 3HauMTENbHO YMEHBIINB UX 3aBUCHUMOCTb OT apaOCKoOn
HePTH.

Honst Hedptu CaynoBckoil ApaBum B 0OIIEeM HMIOpPTE
CHIA coctaBuna B 2002 r. 16,8 % npotus 17,3 % B 2001 1. 40
% nedtn CaynoBckass ApaBHs 3KCIIOPTUPYET B A3HIO, TaKKe
KaK 1 OOJIBIIIYIO YacTh MPOJIYKTOB HedrenepepaboTku. Bropoit
1o 3HaueHuto ’kcnoprep — CIIA, 3a HUMH crneayroT rocynap-
crBa EBpomnbl. Lens CaynoBckoit ApaBum — pa3paboTka me-
CTOPOXKJICHUH JIETKOM He(TH, BKIIOUAsT MECTOPOXKACHUE CYXO-
nytHoe Shaybah, pacnonoxenHoe Ha rpanuie ¢ OAD.

bonpmias wacte apaOckoil HepTH SKCIOPTHpPYETCS U3
Ilepcuackoro 3anuBa, Mpoxoist NOArOTOBKY B AOKaiike, uepes
KOTOPBIN MPOXOJUT OKOJIO JIBYX TpeTei HedTu, 1oObIBaeMoi B
crpane. HedTsaHbple TepMUHANIBI PACIOIOKEHB HAa MOOEpExXbe
[Tepcuackoro 3anuBa B Paz — Tanype (Ras-Tanura) (otrpyska
6 muH. OGappeneit B 1eHb), Ras al - Ju'aymah (3 muH. 6appeneit
B JIeHb) 1 Ha mobepexse Kpacnoro mops B SIu6u (Yanby) (5 mitH.
Oappeneii B aeHp). OOmias MpoM3BOAUTEIBHOCTh TEPMHHAIIOB
npeBblnaeT Ha 3,5-4 MuH. Oappenell eXecyTOuHyI0 J0OBIYYy
Heptu. HecmoTpss Ha 310 CaynoBckas ApaBusi IUIAaHUpPYET
CTPOMTENECTBO TPYOOIpPOBOAA C IOTO-BOCTOKA B MemeH K
ApabckoMy MOpIO.

B Hacrosiee Bpems B cTpaHe (PYHKIIMOHUPYIOT ABa He(-
terpoBoaa. Hedremposon East - West Crude Oil (Pelroline)
UCTIOJNIb3YeTCs, B OCHOBHOM, Ul TPAHCIIOPTUPOBKHU JIETKOU M
cBepxJierkoil HepTu Ha HedTe3aBOAbI 3amaja CTPaHbl U K Tep-
MuHanaMm Ha KpacHom Mope 11t sxcniopta B EBpony, Ero mpo-
M3BOAMTENIBHOCTD 5 MJIH. Oappeneit B neHb. Petroline Obu1 mo-
crpoeH B 1981 r. umen npousBoauTensHocTh 1,85 MiH. Oappe-
neit B cyrku. HedTs TpancmopTtupoBanach mo Tpyoe aAuamer-
pom 48 mioiimoB. B 1987 r. Obuia mocTpoeHa mapasuieibHas
HUTKa AuamMeTpoM 56 A1OMMOB, IPOU3BOJUTENIBLHOCTHIO 3,2
MiH. Oappeneii B aenb. [locrtaBka Hedtu u3 mopra SIHOy B
Azuro 3aHUMAaeT Ha 5 AHEW OoibIle, T. K. TAHKEPHl JOJKHBI
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npoitu uepe3 bab - anmb-ManneOckuii mpommB. Torma kak
Tpancnoptupys HeTh u3 Ilepcuackoro 3anusa (mopt Pa3 Ta-
Hypa), cyla npoxoaar yepe3 OpMy3CKHUid POJHB, YTO TpedyeT
MeHbIe Bpemenu. Ilockonbky Petroline 3arpykeH nepexauxoi
HE(TH TOJIKO HAIIOJIOBHHY, HA4aJOCh MIEPEOCHAIICHUE TTEPBOii
HUTKH JUIsl TpAHCHIOpTa rasa.

[Mapanmnensno HedrenpoBoay Petroline mpoxoaut tpyoo-
MIPOBOJI MPOU3BOAUTENBHOCTBIO 290 ThIc. Gappeneil B AeHb 1is
TpaHCHOpPTa XHUJIKUX YIJIEBOJAOPOJOB Ha HedrenepepadaThI-
Batomque 3aBofbl B SIHOy. Kpome Toro, mo Teppuropun Cay-
JOBCKOM ApaBUM NMPOXOJAT J1Ba HEPTENPOBOAA MEpeKayka 1o
KoTopbeIM He Bezpercs ¢ 1990 r. Oto Trans-Arabian Pipeline
(Tapline), moctpoennsiii B 1950-x 1. s TpaHcnopra HeTH
yepe3 noptel JluBaHa Ha CpenuszemHom mope u Ha HII3 B
Nopnanuto. Bropoii TpybomnpoBox uaeT oT rpaHuisl ¢ Mpakom
710 SKCTIOPTHBIX TepMHUHAIOB Ha KpacHom mope.

l'az. JloxazaHHble 3amachl raza OIIGHMBAIOTCA B 224,7
TpaH. Ky0. @yToB. CTpaHa 3aHMMaeT YeTBEPTOE MECTO B MHUpE
nocsie Poccun, Mpana u Karapa. J[Be Tpetu 3anacoB — 3T0 1o-
NyTHBIA ra3, B OCHOBHOM ¢ MectopokaeHuid Ghawar, Safania
(menwdoBoe) u Zuluf (mensdosoe). Mectopoxxnenne Ghawar
COJICPKHUT TPETh Ta30BBIX 3amacoB CTpaHbl. bonbinas yacth
NPUPOJHOTO (HEMOMYTHOTO) ra3a pacroJio’keHa moj Hedre-
HOCHBIMU CTpYKTypamu MectopoxaeHust Ghawar. [Ipyroe
KpYyITHOE MECTOpOKIEHHUE Ta3a, Dorra, pacroyoxKeHO PSJIOM C
HeTaHBIM MecTopoxaenuem Khafji. CoBmectHo ¢ MHOCTpaH-
HBIMH KOMIIAaHMSIMA HaMEYaeTCsl OCBOEHHE Ta30BBIX MECTOPO-
xmeHuii: South Ghawar co CTpOUTENBCTBOM Ta30MpPOBOJIOB,
JIBYX 3aBOJIOB TI0 BBIPAOOTKE 3JIEKTPOIHEPT UM, ABYX HEPTEXH-
MUYEeCKUX 3aBoJIoB — Bargan u Midyan na 6epery KpacHoro
MODSI M psAll APYIrUX KpyHHBIX IpoekToB. CaynoBckas ApaBus
HaMepeHa YBENIMYUTh JOOBIYY ra3a B Tpu pasza k 2009 r., nose-
ns ee 1o 15 mupa. kyoudeckux (yToB B I€HB.
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2. IOJAIOTOBKA K OCBOEHUIO MOPCKHX
MECTOPOXJIEHUI

2. 1. HaceinHbIe 0CcTPOBA

Hacpimasie octpoBa (puc. 2.1) mMMpOKO HE MCHONB3YIOT BCIIEICTBUH
BBICOKOIl CTOMMOCTH HMX CTPOHUTENIBCTBA. YK€ NpH IiryouHe Boasl 10 M n
Goriee coopykaTh HAaCBIIHBIE OCTPOBA HepeHTabensHo. Ha mMecTopoxnenu-
sx CHI" HacpImHbIe OCTpOBa MPUMEHSIOT B 3anaaHoi Cubupw moj THO o3e-
po Camotnop. C Kak[oro HAachIITHOTO OCTpoBa OypsT KycT u3 12 u Oonee
CKBaXHH. B 3apy0ekHOI NpakTHKe HACHITHBIE OCTPOBa coopyxkaroT B Ka-
Haze Juisl OypeHHs CKBaXXUH B JIETbTe peKH MaKKeHe3H.

[lepenocnast OypoBast ycTaHOBKa Ha HCKYCCTBEHHOM OCTPOBE.
[TpenmMymiecTBO OCTPOBa B TOM, YTO OH 00Ja/1aeT HANOOJBIICH yCTOH-
YHBOCTHIO K BO3/ICHCTBHIO JIbJ]a B 3UMHHUH MEPHOJ M OOJIBIIAS TIOMAAb
MOBEPXHOCTU 0KO0JI0 8918,7 M2, TTO3BOJISTFOIIAST PA3MECTHTh BCEe HEOOXO-
JIMMBbIE CKJIa/ICKHE TIOMELICHHS U pe3epByapsl. HemoctaTok uekycer-
BEHHOTO OCTPOBA B TOM, YTO COOpYKeHHE TpeOyeT O0ombIioro oorema
JTHOYTITYONUTENBHBIX paboT M NpH IIyOMHE BOABI CBBIIIE 4—5 M coopy-
>KEeHHE TAKOTO OCTPOBA MPEICTABIISIETCS CIUIIKOM JOPOT OCTOSIIIAM JIe-
JIOM.

Puc. 2.1. UckyccTBEHHBIH 0CTPOB

B skonornueckoM acrnekTe 0CTpOB UMEET MPEUMYIIECTBO — XOPOILYIO
BO3MOKHOCTb JIJISI JIOKATH3AIAN Pa3iinBa He(hTETIPOAYKTOB U JPYTHX Oypo-
BBIX OTXOJIOB, a TAKXKE IMEET MUHIMAJHHBIC TPEOOBAHUS 110 TEXHHIECKOMY
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obcyxuBanuio. HemocTtaTki B HapyIIEHHH MOPCKOT'O JHA Ha OOJBIIOM
YYacTKe — BO3MOXXKHOC pa3MBIBAHHE OCHOBAHWSA M YTCUKH 3arps3HCHUN U3
JIOHHBIX OTJIOXCHUH, KOTOPEIC B IIEJIOM BBI3BIBAIOT M3MCHEHUE THIPOIUHA-
MUKHU Ha y4acTKe.

Ha rimyOunax Bombl 10 5—6 M B MecTax CpaBHHUTEIHHO HEHATCKO yaa-
JICHHBIX OT Oepera MOTYT HAWTH MpUMEHEHHE 3eMJISTHBIC COOPYKEHUs, 00-
pa3oBaHHbIe HaOpOCKOHM WM HambIBOM mecka (puc. 2.2). OTKOCHI Takux
COOPY)KEHHUI JTOJDKHBI OBITH 3aIUINCHBI JKEIe300€TOHHBIMU WIIA METaJUIN-
YeCKAMHU 3JIEMECHTaMH TPOTHB Pa3pyIIUTEIHHOTO MeHcTBUSA Ibaa. O0beM
3aIUTHBIX KOHCTPYKIUH JOBOIBEHO OONBINON, 8 YCTPOHCTBO MX ITOJ BOJOU
CIOXHO # TpymoeMmko. CTpPOMTEIhCTBO 3EMIITHBIX COOPYXKCHUU BENETCS
MIPEUMYIIIECTBEHHO B TICPHO OTCYTCTBUS JIHJA.

A
S
K4
e 0.00
\\ +
Cmeon
CHBaMUHBI -
" HegmenocHsiu |
20pUI0HM |
~3 . : ~, — - —
e~ \ \ / / |
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Puc. 2.2. IckycCTBEHHOE OCTPOBHOE COOPYKEHUE
¢ OETOHHBIM YKpEIUICHHEM OTKOCOB

2. 2. Kinaccugukanusi TeXHH4eCKHX CPEeACTB /ISl 0CBOCHUS MOPCKHX
He(TAHBIX U IA30BbIX MECTOP OXKIEHU I

Iox texuukoi wmm Texunueckumu cpeacrsamu (TC) oObdHO MOHH-
MAalOTCsl BCE MHXKEHEPHBIE CHCTEMBI, UCIOIb3YEMBIE B MPOLIECCE OCBOCHUS
MOpPCKUX He()Tera3oBbIX MeCTOpoXxIeHnil. Mopckue HedTerasoBble coopy-
skenust (MHI'C) BkiroualoT B cedsi TONBKO T€ TEXHUYECKUE CHCTEMBI, KOTO-
pble Y4acTBYIOT B OCBOCHHHM IIENb(ha W M3TOTOBJIEHBI C HCIIOIb30BaHHEM
CTpOUTENbHBIX TexHojoruil. Takum obpazom, MHI'C sBistercst wacteio TC,
1. ¢. {MHI'C} C {TC}.

B xomrutexc TC a5t ocBOeHHST MOPCKUX HE(TSHBIX U ra30BBIX MECTO-
POXXKICHUI BXOAAT OOJNBIIOE KOJIWMYECTBO THUIOB M BHJOB YHHUKAJIBHBIX U
JIOPOrOCTOSIIIMX THAPOTEXHUYECKUX COOPYKEHUH, Ie0I0r0-pa3BeiouHoro,
OypoBOro M HE(TEHPOMBICIIOBOTO 00OPYIOBAaHUS, CHCTEM CBSI3H, HaBHIa-
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MM, OXpaHbl OKPYKAaIOMIEH CpeAbl M Jpyras TeXHHKa, KOTOPbIE MOXHO
00BEAMHUTS T10 CIECAYIOIUM MIPU3HAKAM

— TEXHHKa, NpeIHa3HaYeHHasl JUIS M3Y4EHHS! YCIIOBUH OKpYyKarouein
cpensl B paiioHe mpousBozcTBa pabor. s 3THX 1Henel cymiecTBYeT psj
Hay4HO-HCCIICIOBATENLCKHUX CIY)KO, IEHTPOB, OpraHu3annii, 3aHUMAIOIINX -
csl KOMIUIEKCHBIM H3Y4CHHEM OKpYXaromel cpeabl, pa3paboTKoi Impo-
rpaMM M METOJIMK OCHAIIICHHBIX TEXHUYECKHMH CPEICTBAMH, BKIIOYAIOIIH-
MU HayYHO-HCCIIEI0BATENLCKIE THPOMETEOPOTIOTHIECKIE CTAaHIINK, Hayd-
HO-HCCIIE/IOBATENILCKHAE CyJa, aBTOMAaTHYECKHE CTaHIMHM Ha CBAalHBIX CO-
OPY)KEHHSIX, TEXHUKY 10 M3YYECHHIO OATHMETPUYECKUX YCIIOBHH, XMMHYC-
CKOT'0 COCTaBa BOJIbI, BOJHEHUsI, TEUCHUH U T. IL.;

— TEeXHWYECKHE CPEe/ICTBa ISl MPOM3BOACTBA IeOPU3NIECKUX pador,
cocrosimue u3 reopmudecknx CYJ1OB, ammaparypsl 1 000pynoBaHus IS
aBTOMAaTHYECKON 00paboTkM WHQOpMAIMM, MHOTOKaHAJIBHBIX LHU(PPOBBIX
ceiCMHYECKNX CTaHIMH, obecreunBarommx o0paboTKy Ha OOpTy cyaHa U
MOATOTOBKY MaTepuasia Ui BBoJa AaHHbIX B OBM u 1. 1.5

— TEXHHYECKHE CPEACTBA JUIS T'€0JOr0-MHKEHEPHBIX HCCIEeTOBAHUM,
BKJTIOYAIOIIIE CPEICTBA KOJIOHKOBOTO OYpEHMs, MOHOOIIOPHBIE OCHOBAHMS,
CrienMaIbHbIe CyAa ACTalbHBIX HCCIENOBAHUH ¢ 00pabOTKOW IJaHHBIX Ha
OBMu np.;

— TeXHHYECKHE CPEJICTBA TSI TITyOOKOTo pa3BeouHOro OypeHus Hed-
TsiHBIX 1 ra3oBbIX ckBakuH (CIIBY, IIIIBY, BC u T. 11.), NOABOIHBIA yCTh-
€BOI KOMIIIEKC H Jp.;

— TEXHHKA SKCIUTYaTalMOHHOTO OypeHust ¥ JOObIMM He(hTH 1 Tasa, COCTOs-
a5t ¥3 MOPCKUX CTAIMOHAPHBIX IUIAT(OPM PasIMYHBIX THIIOB M KOHCTPYKIWH,
00opymoBaHus Ut T0OBIUM HE(TH U Taza, TEXHUUECKHX CPEZCTB ISl ITOIBOTHOM
JIOOBIYM HE()TH ¥ ra3a, CUCTEMBI YIPABIICHHS M KOHTPOIIS U JIP.;

— TEXHWYECKHE CPENICTBA JUI CTPOUTENBHBIX U MOHTa)XHBIX paboT Ha
MOPCKHX HE(TEra30BBIX COOPYKEHHAX Pa3IHMYHBIX THUIIOB U CTPOUTEIBHBIX
00BeKTax, CPEACTBA CTPOUTEIILCTBA TPYOOIPOBOIOB (IIOABOIAHBIX M Ha3eM-
HBIX), KPaHOBO-MOHTQ)XHBIC CyHa, CIYCKHBIE M TPAHCIIOPTHBIC OapiKH,
MOABEMHO-MOHTaKHBIE CpeICTBa OeperoBrix 0a3, cBacOoiHOE 000pyIOBa-
HUE, TpyOOyKIIaI0uHbIe OAPXKH U Ip.;

— TEXHHYECKUE CPEICTBa IUIs TIOATOTOBKU U TPaHCIOpTa He)TH U Ta-
3a, BKIIFOYAIOIINE MOPCKUE HeTera3oBble COOPYKEHHsI, YCTAaHOBKH cOopa 1
MIOATOTOBKU He(TH, Ta3a U BOIBI, OeperoBrie 0a3pl XpaHeHUs HeTH U Ta3a,
He(Tera3ornpoBo/Ibl, CHCTEMbI YIPABJICHHS U KOHTPOJIS 32 TPAHCHOPTHPOB-
KOI He()TH U Ta3a u Jp.;

— IOJBO/IHAS ¥ BOJOJIA3HAS TEXHHKA, COCTOSMIAs U3 00MTaeMBIX (HOp-
MoOapHIecKnX U THIepOapuIecKnX ) U HEOOUTAEMBIX armapaToB (TIaBYIHX
U JIOHHBIX), CYIOB-HOCHTEJNICH, CHCTEM XH3HEOOCCIICUCHHS, CHAPSKCHHUS
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BOJI0JIa30B ¥ aKBAaHABTOB M TIP.;

— TEXHHYECKHE CPEJICTBA sl 00CIyXKUBaHUs paboT B MOpE, COCTOS-
€ U3 MHOTOLIENEBBIX CY/I0B, OYKCHPOB, OYKCHPOB-PACKIAJUUKOB SKOPEH,
noxapaeix CYZIOB, obopynoBanusi GeperoBeix 0a3 oOcCiTyKMBaHHUS, CIIe-
LUAJIBHBIX CYAOB, CYJOB IO JIMKBUJIAIIMN OTKPBITHIX (POHTAHOB, MACCAXKUP-
CKHUX CY/IOB, BEPTOJICTOB U IPYTON TEXHUKH;

— TEXHHYECKHE CPEJCTBAa CBS3M W HAaBHUTallMH, COCTOSIINE M3 KOM-
TUIEKCa amlapaTypbl, MO3BOJISIONICH UCIIONB30BATh Yepe3 reocTallioHapHbIe
CIIYTHUKH CBSI3U OOJIBIIIOE KOJIMYECTBO TENC(POHHBIX U TelerpadHbIx KaHa-
JIOB CBSI3U C OOJIBIION CTENCHBIO HAAEKHOCTH, IIHPOKO NMPUMEHSTH CITyT-
HUKOBBIC HaBUTAIIMOHHBIE CHCTEMBI, paboTarome B aBTOMATHYECKOM pe-
JKHME H T. II.;

— TEXHUKa OXPaHbl OKPY)KAIOIIEH CPeJIbl, COCTOSIIAS U3 TEXHUIECKHUX
CPE/ICTB 1O MPENOTBPAIICHHUIO 3arpsS3HEHHsT MOPS, CyJOB-COOPIINKOB pa3-
yTor HepTH, OOHOBBIX 3arpakKICHHUI 10 HEHTpATU3ANH 3arPS3HAIOMNX U
TOKCHUYHBIX POTYKTOB U TIp.

Cpeny TEXHHYECKHX CPEICTB OCBOEHHMS IIeNb(a OCHOBHYIO OO IO
3aTpaTaM COCTaBJISIOT Mopckue HedreraszoBbie coopyxkenus (MHI'C). B
pabore [19] mpemmaraercss kiaccuuKanusi, pasJeisionas BCe MOPCKHE
HedrerazoBbie coopyxernss Ha MHI'C mist reomoropasBeqodHbIX paboT
(G), MHI'C mns O6ypenust ckBaxkuH (D), MHI'C mis noOwsram Hedtu (P),
MHI'C tpancniopta n xpaneauns (7), MHI'C miist nepepaOoTky yrieBomopo-
JoB (R) n BcriomorarensHble (mpoane) MHI'C (O)(puc. 3.1).

B xmacc D Bxomit OypoBble MmIaTOpMbl pa3IMIHOTO THIA (CTalMOHAp-
HBIE, TTOMTYIIOrPYKHBIE, CAMOIIOABEMHBIE, C HATSDKHBIMH CBSI3SIMH H T. [1.).

Knacc P Bximiouaer B ce0si CTAllMOHAPHBIE U IUIABYYHE TEXHUYECKHE
CHCTeMBI J7s1 N0ObIMM He(TH (IPOMBICIOBBIE CTAIMOHAPHBIC W IUIaBydHe
wIaTGOpMBbl, TPOMBICIOBBIE TEXHHYECKHE CHCTEMBI  KOpaOeIbHOro
6a3MpOBaHUS U T. 1.).

Knacc T oowennusier MHI'C, ciyxamue anst c6opa, TpaHCIIOpPTa |
XpaHEHHs YIJICBOJIOPOAOB B MOPCKHX YCIOBHSX (TpyOONpOBOXBI, -
CTAIlMOHAPHBIC ¥ IUIABYYHE XPAHWIHINA PA3IMYHON TTyOHHBI pacIoioxkKe-
HHS, HAaCOCHBIE ¥ KOMIIPECCOPHBIC CTaHLIMH pa3HOOOpa3HOTO KOHCT-
PYKTUBHOI'O UCIIOJIHEHUS, CPEACTBA CIIMBA-HAIMBA TAHKEPOB, TAHKEPHI pa3-
HOU KOHCTPYKITUH H T. II.).

B nocnennee Bpems momyunim paszsutne MHI'C kiacca R, BKimio-
Yaromue B ce0s TEXHUYSCKHE CPEACTBA IepepaboTku HedtH, 00pabdoTKH
CKIDKCHHS Ta3a HEIIOCPEICTBEHHO Ha MECTOPOXKICHHSX.

B xmacc G BKITIOYAIOTCS] TEXHMYECKNE CHCTEMBI TS TEO()U3NIECKUX U
Te0JOrMYEeCKUX MCCIIeNOBaHMi (reopu3HIecKie Cya, cyaa reooropasse-
JOYHOro OypeHHs, CIyTHUKOBBIE CHCTEMBI Pa3BEAKHU H T. I1.).

222



T.K. Axmeoorcanos., A.C. blckax

K BcnomorarensHomy kiaccy O otHocarcs MHI'C nnst Tpancnopra
Jofe U rpy3os, kommyHukanronusie MHI'C u np.
Knaccs! nensrest Ha THITBL, HAIpUMED, B Ki1acce P coopyKEeHN MOYKHO BBLIEIHTH
THII «IU1aT(OPMBD), KOTOPBIH, B CBOIO OYEPE/ib, ACIUTCS HA BUJIBL.
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Puc.2.3. Knaccuduxarus MOPCKHX He(pTEra30BEIX COOPYKEHUH

PSS _J

Jannas cucremaruzauus MHI'C no3Bossier Ha ee OCHOBE IIOCTPOUTH
aBTOMATHU3NPOBAHHBIE CHCTEMBbI, HWCIIOIb3yEMbIC IIPHU IMPUHATHH pEUICHUI
IIPOEKTHOT'O M YIPaBICHYECKOTO XapaKTepa.

Tak xe, kak u Mopckue He(rerazoBsle MecropoxacHus (MHI'M),
MOPCKHE COOPYXCHHUSI MMEIOT cBOM >ku3HeHHbIH muki (JKLI), koTopslii yc-
JIOBHO MOXKHO Pa3JIeNIUTh Ha OCHOBHBIE 3TaIbl poektuposanus (D), crpon-
tenscrBa (C) n axcmyatanun (E). B pane ciydaeB B HesX yCHIICHHS KO-
JIOTHYECKOT0 acIeKTa MPH OCBOCHHMHM MOPCKHX HE()TEra3oBBIX MECTOPOX-
JIeHUH 11e71eco00pa3Ho BBIACIHTH BPEMS YTWIM3AIMH MECTOPOXICHHH W
COOTBETCTBYIOIINX UM COOPY)KEHHH B OTHenbHBIH 3Tan (U).

B KoHIIE COpPOKOBBIX M Hayalle ISATHICCATHIX TofoB Ha Kacmmiickom
Mope U B MEeKCHKaHCKOM 3aJIMBE OBLIO MPEINPHUHATO IHPOKOE HACTyILIe-
HHE Ha MOPCKHE 3aJIeKH He(TH, KOTOPOE YCHENIHO 3aBEPIIMIIOCH CO3JaHHU-
€M MOPCKHX He(TEIPOMBICIOB. MOpCKHE 3CTaKajbl, HHIANBHAYAJIbHBIE U
IUIAaBy4YHEe OCHOBAHWS JUIi OypeHHs pPa3BEAOYHBIX M OKCIIIyaTAI[HOHHBIX
CKBa)XMH, ITOJIBOJHBIE TPYOONPOBOIBI M TMAapKHd TOBApHOW HE(TH, IeNbIe
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ropojia B MOPE — 3TO PEAHOCTh CETOJIHSIIHETO JTHSI.

Pa3Benxa n noObrya HedTH BemyTcs B HACTOSIIEE BPEMsI HAa BCEX KOH-
TUHEHTaX KaK Ha MOPCKMX aKBAaTOPWSX, TaK M Ha BHYTPEHHHX BOJOEMax.
Hanbonee nnrencuBHO Benercst pabora B MekcukanckoMm u llepcuackom
3anmmBax, B Kacrmiickom u CeBepHOM Mopsix W Ha o3zepe Mopakaunbo, Ha
UYeprnoM, u A3oBckoM M OXOTCKOM Mopsix. [IporcxomuTt HerpepbIBHBIA
pocT 100BIMM HEYTH C MOPCKUX aKBaTOPHH.

Crienmdudeckne yclioBHs padOThl B MOpE MTO3BOJIMIIN TIPH OCBOCHUH
He(TIHBIX MECTOPOXKACHUH IMIMPOKO HCIIONB30BaTh HENbIH (GIoT pasmmd-
HBIX MTEPEIBIKHBIX COOPYXEHHUH, C TOMOIIIBIO KOTOPBIX IPOU3BOITCS pa3-
HOOOpa3HeWmme paboTHl MPU CTPOUTENHCTBE HeQTENpOoMBICIOB. K HHM
OTHOCSTCS TUIaBy4dHe OypOBBIE YCTaHOBKM M OypOBBIE Cyda ISl OypeHHs
pa3BeIOYHBIX W AKCIUTyaTallMOHHBIX CKBa)XKMH. BclieacTBHe BBICOKOW MoO-
OWJIBHOCTH ¥ aBTOHOMHOCTH HX IPHMEHEHHE OKa3aJloCh YPE3BBIYANHO (-
(heKTUBHBIM, HECMOTPSI HA 3HAUUTEIHHYIO IEPBOHAYAIBEHYIO CTONMOCTb.

Ha nepBom stame passurust koHcTpykimit MHI'C mepBoe mertammm-
YyecKoe cBaifHoe ocHoBaHMe ObLTO pazpabdorano H.C. TumodeeBbM, MeTan-
JIMYECKHe CBaW KOTOPOTo MOTrpYKalnuch MerooM 3albypusanus. [locie Oy-
perust mypgoB 1Mo CBaM W yCTAaHOBKH M IIEMEHTHPOBAHHS CBaif B MOPCKOM
JTHE TIPONIETHOE CTPOEHNE COOMPAIIOCh M CBAPUBAJIOCH HA MECTE CTPOUTEINb-
crBa. B 1940 r. B.A. ParuHCcKuil NpeayIoKmI KPYMHOOIOYHYIO KOHCTPYK-
IO BEPXHETO CTPOEHHS MOPCKOTO OCHOBAHMS, KOTOpPAsi yCTaHABIMBAJIACh
W MOHTHPOBAJach Ha 3allEMEHTHPOBAHHBIX CBasx. [IpuMmeHeHMe KpymHO-
OJIOYHBIX 3JEMEHTOB 3aBOACKOTO HM3TOTOBJIECHHUS PE3KO COKPATHIIO BpEeMs
CTPOUTENBCTBA.

B mporecce pa3paboTkM MOPCKHMX MECTOPOXJIEHHIH HOTpeOOBaIOCh
Ha/IS)KHOE COOOIICHNE MEXAY OTACIbHBIMU OOBEKTaMH, PacHOIOKECHHBIMU
Ha MOPCKHX CTallIOHApPHBIX OCHOBaHMAX. JlocTaBKa IPy30B Ha CyAax NpHU
BOJIHEHMH CBbIIe 4 OaJIOB M BETpe CBBIMIEC 5 0ayuioB Obla 3aTpymaHEHA.
Kpome 3toro, HeCyq0XOQHOCTh aKBaTOPUH B MECTax pa3paboTKu (Harpwu-
Mep, paifoH HedrsHpix KamHel) oOycioBMiIa CO3IaHME OCTakaa Kak
CpPEZICTB COOOIIEHNST MEX Ly 00BbEKTaMHU CYLIECTBYIOIIErO TPOMBICIIA.

CremyloliM IIaroM B pa3BUTHH KOHCTPYKIMH OBUIO CO3/7aHME Me-
TAJUIMYECKUX CTAlMOHAPHBIX ocHOBaHMi JIAM koHcTpykumu JI.A. MexitymoBa,
Metaumdecknx — ocHoBanmii  MOC  koHctpykmmu  JLA.  MexiymoBa,
C.A. OpymxeBa u FO.A. CarrapoBa. B 1976 r. Ha MECTOPOXICHUH WM.
28 ampest TOCTPOSHO CTAIIMOHAPHOE METAINTUIECKOe OCHOBAHUE HA TITYOH-
HE Mopst 84 M.

B 3apy0exHOl MpakTHKe OCBOSCHHE MOPCKUX HE(TSHBIX MECTOPOXK-
JIeHUH Taroke OBUTIO HAaYaToO ¢ MPUMEHEHHEM CTallMOHApHBIX OCHOBAaHMH Ha
JICPEBSHHBIX CBAsX. XapaKTepHOH 0COOCHHOCTHIO aMEPUKAHCKOH TPAKTHKH
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CTPOUTENHCTBA CTAIMOHAPHBIX MOPCKUX OCHOBAHMH OBUIO HMCIONB30BaHUE
KeJIe300€TOHHBIX M OETOHHBIX KOHCTPYKIMH B BHIIE KECCOHOB, MAacCHBOB,
OTIIYCKHBIX KOJIOALEB U cBail. Hanpumep, ocHoBanne Komnmnca, npencras-
nsroniee co00H IIIMHAPHIECKYIO OETOHHYIO KOJIOHHY-MacCHB JHaMETPOM
5,8 M, OrpyXeHHYIO B IPYHT Ha TpeOyemyto ri1yonny. IIpumensumicey ru-
TaHTCKUE MAaCCHBBI Ha KECCOHAX ¢ pa3MepoM B miane 12 x 20 M, no nepu-
MeTpy KOTOpOH 3a0bMBaiy psiJ LITyHTOBBIX cBail. Bce mpocTpaHCcTBO, OKpY-
JKeHHOE LIITyHTOBBIM PSIJIOM, 3aCBINAJIOCH TECKOM. BBHay BBICOKOM cToH-
MOCTH 3TH KOHCTPYKIIMH HE MOJYYHIN IUPOKOTO PACIPOCTPAHEHMUS.

Ha Mapoxapu6ckom o3epe Ha rimyonHax 10 30 M ycTaHaBIMBAIH XKe-
71e300€TOHHBIE CTOWKM JTaMeTpoM 1,5 M ¢ TommuHOHN cTeHoK 15 cMm n 00-
el umuHoH 55—60 M, Ha KOTOPBIX CTPOMNIH OCHOBaHHE. Ha MeHbel riy-
Oune nmpuMeHsIH cBau ¢ cedenueM 60 x 60 cMm, KOTopble 3a0MBaIH B TPYHT
C TMOMOUIBIO0 NMApOBHIX KOMPOB. MeTauIn4ecKie CTalOHapHBIE MOPCKHE
OCHOBaHHMS Ul OypeHUsI CKBaKHH M JTOOBIYM HedTH 3a pyOeskoM Hadaln
CBOE Pa3BHUTHE C NMPOCTEHIINX KOHCTPYKINH Ha TIIyOMHY 6 M. IO CIOXKHBIX
KOHCTpPYKUMH Ha riryonns! 10 305 M u 6oree.

BropbiM 3TarmoM B pa3BUTHM KOHCTPYKIWH MOPCKHX THIPOTEXHU-
YECKHX COOPYXCHHUH JUtsi OypeHus! CKBaKMH M JT0OBIYM HedTh ObLTO co3za-
HHE MOPCKHX cTarnuoHapHbIX miatdopm (MCII), cocrosimmx n3 omopHON
YaCTH MAacCHBHOTO MOHOOJIOKA M CHEMHOTO MHOTONATYOHOTO BEpPXHETO
crpoeHnsi. OcoOEHHOCTh ATMX KOHCTPYKIHI — NPUMEHEHHE MAacCHBHBIX
6mokoB (MOmyJei) 3aBOACKOTO M3TOTOBJICHUS, YKOMIUIEKTOBAHHBIX OIpe-
JIETICHHBIM TEXHOJIOTHYECKUM O0OPYAOBAaHMEM M pa3MellaeMbIX Ha pa3sHbIX
M0 BBICOTE Maxydax MHOTONATYOHOTO BEPXHEro CTPOCHHUS CTalMOHApHOMH
wiaTGopMbl. DTO 0OECIIEUMIIO OIHOBPEMEHHOE ITPOBENCHHE OYpOBBIX pa-
60T 1 106619y HEPTH.

Hawnbomnee yckopennoe paszsurre koHcTpykimii MCII npousomnuio npu
OCBOCHHMH HE(TIHBIX U ra30BBIX MecTopokaeHni CeBepHoro Mmops. Hapsiny
C MAaCCHBHBIMH CTAllMOHAPHBIMH METAJUIMYECKUMH IIaT(opMamMu, 3aKpern-
JSIEMBIMU K MOPCKOMY JHY cBasiMH, B CeBEpHOM MOpE IIMPOKO NMPHUMEHS-
I0TCS. MaCCHBHBIE JKeJIe300€TOHHBIC IUIAT(GOPMBI TPABUTAIOHHOTO THIIA.
Hcrionp3yioT Takxke KOHCTPYKINH KOMOWHHMPOBAHHBIC: HU3 KOHCTPYKINHU
M3TOTOBIISIIOT U3 JKEJIe300eTOHa, a BEpX M3 MeTaslIa.

JIist TIryOOKOBOTHBIX aKBAaTOPHI MMEETCS PSI pa3pabOTOK IUIaThopM
C HAaTSDKHBIMHU OIIOPAaMH, IPOEKTHI KOTOPBIX OCYIIECTBIISIOTCS B HACTOSIIEE
BpeMSI.

BermosHeH psi MpOEKTOB Kak MO COBEPIIEHCTBOBAHHIO KECTKHX Me-
TANTMIECKIX KOHCTPYKIMH, TaK U 110 HCCIIETOBAHMSIM U pa3paboTKe MpOeK-
TOB YHIPYTUX KOHCTPYKIWH TutardopMm Ha Oonpmme TiayomHsl (ot 300 mo
1050 m). B mpoekTax ucmons3yercs Yh(ekT B3anMHONH KOMIICHCAIIUH BOII-
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HOBBIX Harpy3ok IpH pe30HAHCHBIX 4acToTax. PaspaboraH psi KOHCTPYK-
i 11atdopm Juist paboTHI B JISTOBBIX YCIOBHSX.

B nocnennue roxel HaMeTHIACch TEHIEHLMS NMPUMEHEHHS IUIaBY4HX
CHCTEM OCBOCHHSI MOPCKHX HE(TSHBIX M Ta30BBIX MecTopokaeHni. [TnaBy-
Yhe CHUCTEMBl HCHONB3YIOT TpH  pa3paboTKe MaJofeOWTHBIX  Me-
CTOPOXICHHUH, a TAaK)Ke Ha IIEPBOM JTalle JUIs OCBOCHHUSI MECTOPOXKICHUI C
OOJIBIIIMY M3BJICKAEMBIMH 3aIlaCaMu.

00 3 ¢heKTHBHOCTH TNPUMEHEHHS IUIaBYYHMX OYpOBBIX YCTAHOBOK
(TIBY) MOXeT CIyXUTh NpuUMep IUIaBy9ero OCHOBAaHMS, IOCTPOCHHOTO Ha
Kacnmu st crpykrypHO-niouckoBoro Oypenus B 1959 r. 3a ogun rox 3xc-
wryatammu [IBY mpobypeno 22 ckBakuHBI, 00IIasi MPOXOAKAa COCTaBHIIA
14 TbIC. M, T. €. 1200 M Ha CTaHOK B M€CSl, B TO BpeMs KaK Ha CTallMOHAP-
HBIX MHIUBHIYaJbHBIX OCHOBAHMAX Mpoxo/ka cocTasisiia 400 M Ha cTaHOK
B MECIL.

He menee ycnentna pabora 0yposbix cynos (bC). Oxno u3 Hux, BC
«Coxom», BemyIiee TeONOrHUecKy0 pa3BeKy B Mope, 3a 10 mecsmieB 1960 .
poOypmino 140 ckBaxwH co CKOPOCTEIO 1600 M Ha CTAHOK B MECSII.

Co3nanre TepBBIX JEHCTBYIOIIMX IUIABYYHX OypOBBIX arperaToB OT-
HOCHTCSl K KOHIy COPOKOBBIX M Ha4ajly ISTHAECSATHIX TO/OB, B IEPBYIO
ouepenp, B ObiBmieM CCCP u CIIIA, HavyaBmAX NEpBBIMH, OCBAWBATH MOP-
CKHE MECTOPOXKACHHA.

K mepBoii mombITKe CO3aHNs TMEPEABIKHOTO OCHOBAaHHS B MOpE OT-
HOCHTCSl 3aTalUIMBAaeMOE IEPEe/IBIKHOE IEPEBIHHOE OCHOBAaHHME OpaTheB
XybenoBbIx, mocrpoeHHoe uMu B 1937 1. Ha Kacnmiickom Mope. Bemenct-
BHE HEJOCTATOYHON MPOYHOCTH JEPEBIHHOIO KOPITyca OCHOBAHMUS OHO OBI-
JIO0 pa3pylICHO IITOPMOM IOCIIe OYpEeHHs IepBOM Ke CKBaXHUHEI. B 1947 1.
nkeHepoM TapacoBudueM ObIT pa3pabOTaH MPOEKT IUIABYYEro CTAIBLHOTO
0CTpOBa, KOTOpBIH He ObuLT mocTpoeH. Jlump B 1959 r. ma Kacrum. Gputa
MIOCTPOCHA MO NpoeKTy I 'mnpomopHedTH ycremHo AeiicTBOBaBIIAs 3aTall-
JIMBaeMasl IepeBIKHasE OypoBasi YCTaHOBKA. 3aTeéM B Hadalle INECTHIECS-
TBIX TOIOB OBbUIHM coopykeHbl Takke IIBY ¢ ONmOpHBIMH KOJIOHHAMHM JUIS
TITYOOKOT0 pa3BeJOYHOTO OypEHUSI.

ITepsas I1BY B CIUA 6bw1a cozgana B 1949 r. mocie gero ObicTpo
pasBuBaics GIIOT IEpEBIKHBIX OYPOBBIX arperaros, a k 1957 r. B cTporo
6su10 yxe 38 TIBY.

ITepsrie 6yposbie cyna (BC) nosBumncs B CHIA u B 6p1Bmiem CCCP
MOYTH OJHOBPEMEHHO, B Hadase MATHACCATHIX rofoB. [lepBoHadambHO OHU
NperHa3HaYaliCh JHIIb Ul HETIIyOOKOTO CTPYKTYPHO-TIOMCKOBOTO Oype-
HUS 1 T€OJIOTMYECKUX M3BICKAHUI TPH CTPOUTEIHCTBE MOPCKHX COOpYKe-
HUHA B Mope. OOBIYHO OHM TEpe00OPYAOBATHCH U3 PAZITHMYHBIX HEOOIBIINX
MOPCKHUX CYJZIOB IIyTEM YCTaHOBKH OOBIYHOI'O OYpOBOTO CTaHKA, NPEAHA3HA-
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yaBuieroca g cymd. Ha Kacnmiickom Mope [t 3TOH eIy MCIOIb30Ba-
JUCh CHApeHHBIC KEPXKUMBI, a I03XKe Mepeo0OpyI0BaINCh CaAMOXOIHBIC
cyna tumna «barpatnon» n Oykcuposumkn Tia « Ckopbli» u «Kazax».

B CIIA B 1956 T'. ¢ nnaByuero cynna komnanueii «Kyce» 0puta mpo-
OypeHa Mopckasi ckBakuHa. J[yist 3ol menm Oblia nepeodopynoBaHa Mop-
CKasi HecaMOXOjiHasi Oaprka, KOTOpasi MMella IEHTPAJIbHOE PacIONIOKEHNE
YCTBSI CKBR)XUHBI 1 OOBIUYHYIO CYXOIYTHYIO OypoBYIO ycTaHOBKY. [1o3xe, B
koHue 50-x r., B CIHA Ob11 pa3zpaboTaH MOIBOAHBIA KOMITIEKC OypOBOTO
000py/IOBaHus, TO3BOJSIIONINK OypHUTh TITyOOKHE CKBaXKHHBI Ha TIIYOOKO-
BOJHBIX aKBaTOPHSIX MOPSL.

3a pyOekoM ISl BEITIOHEHHUS HEOOXOIMMOro o0beMa pa3BeJOIHOrO
U DKCIUTYaTalliOHHOTO OypeHHs B OCHOBHOM HCIIONB3YIOT MEpEIBIKHBIE
IuIaBy4re OypoBBbIe arperarsl: npu riryonHe mops m1o 100 M , — camorons-
emusle [1BY, npu 6onbireit riryOnHe Mopst - OypOBBIE Cya U HOITYIIOTPYXK-
HBle ycTaHOBKHU. K Havary 70-X T. ObIIO MOCTPOEHO 273 MOJ00HBIX yCTaHO-
BOK; U3 214 Haxomsamuxcs B skciuryatanuu eanaun 108 (50 %) cocraBmmm
camononbemuslie [1BY, 56 (27 %) — Gypossle cyna, 50 (23 %) — momymo-
rpyxHnsle [IBY.

Jis obecniedeHust yIOTOM 3THX YCTAHOBOK 3a pyOexom (B CIIA,
lommannum, Snonwn, Hopsernm m ®panumm) ObUTO NMPU3HAHO IIEJECO-
00pa3HBIM CO3IaHUE IIEJIOM OTpaciy KOpadiecTpOoeHUs], TO3BOJSIONIEH BO
BCE BO3pAcTAlONIeM KOJIMYECTBE MPOW3BOJNTH IUIABY4IHE OypoBbIe arpera-
Tel. HedTansle ¢upMBl TPOBOMIT MHOTOJETHHE MPOrPaMMBI HaydHO-
HCCIE0BATENbCKUX W 9KCIEPUMEHTAIBHBIX paboT 1Mo pa3padoTKe TEXHUKU
1 TEXHOJIOTHH OypeHUs B MOPCKHX YCIOBHSAX, B KOTOPBIX y4acTBYyeT OOJb-
10€ KOJIMYECTBO KOMITAaHUH BCEX OTpaciiei mpoMsinuieHHoCTH. [Iporpamma
9THX WCCIECIOBAaHMN BKIIOYAET B ceOs Tarke paboThl 1Mo mpoekty Moxon,
CBSI3aHHBIC C OypEHHEM CBEpXITTyOOKOH CKBaXXMHBI Ha JHE OKEaHa 0 CIIOS
MoxopoBHYa C IIETbI0 HAYYHBIX M3BICKAHMH CTPOEHMS 3eMHOW Kopbl. CTou-
MOCTB TOJNBKO 3TOM nporpammel oneHuBaercs B 400 muH.$, k ee pazpabotke
NIpUBIICYCHB! AKazeMus HayK, YHHUBEPCHUTETHI W KpyNHEHIme jabopaTopun
CHIA. IIpaxTideckoe M HAy4HOE 3HAUEHHE BCEX 3THX paboT TPYIHO Iepeore-
HUTh. C Ipyroi CTOPOHBI, COBPEMEHHBIM JIOCTIKEHHEM B OOJIACTH MOPCKOM
HedTerazonoobum (Hampumep, B HopBernn) cumraercs mepexom OT JA0pOro-
CTOSIIMX M TPAHIMO3HBIX IUIAT(OPM U COOPYKEHHI K JTOHHBIM YCTAaHOBKAM 10
3aKaHYMBAHUIO CKBAXWH, KOTOPBIC TTO3BOJISIOT YCTPAHWUTh BIMSIHHAE HA PaboTy
YCTaHOBKH JIEJOBOTO TIOKPBITHS M BBIHOCHTH YCTAHOBKHM cOOpa M HEPBHYHOM
TIO/ITOTOBKY CKBaYKMHHOH MPOJIYKIINH Ha Oeper.

2. 3. BypoBble yCTaHOBKH
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BypoBble yCTAaHOBKM M WX THI HENPEPHIBHO COBEPIICHCTBYIOTCS C
TEM, 4TOOBI HAWJIY4IINM 00pa3oM COOTBETCTBOBATH YCIOBHSIM OYypeHHsS Ha
MOpE B Pas3iMYHBIX PErMoHax Mupa. B Hacrosiiee Bpemsl HCIIOJIB3YIOTCS
CJIeIyIOIINE OCHOBHBIE THIIBI OYPOBBIX YCTAHOBOK:

- Ha3eMHbIE OypOBBIE YCTAHOBKH;

- OypOBbIE YCTaHOBKH Ha MOPCKUX CTAIIHOHAPHBIX IUTATGOpMax;

- TIOJTYTIOTPY>KHbIE TUIaBy4YHe OypOBBIC YCTaHOBKH;

- CaMONOIbEMHBIC TUIaBy4YHe OypOBBIC YCTAaHOBKH;

- OypoBEIC Cyna;

- OypoBbIe Oapxu;

- BCIIOMOTaTeIbHBIE CY/a.

HasemHsbie OypoBble YCTAaHOBKHM HCIIOJIB3YIOTCS ISl OypeHns Ha Cyue,
a TaKKe Ha MOPE C UCKYCCTBEHHBIX OCTPOBOB.

BypoBble ycTaHOBKM Ha MOPCKHX CTAallMOHAPHBIX IIIaTdopMax oObId-
HO HCTIOJIB3YIOTCS I OypeHUs 3KCIUTyaTallMOHHBIX CKBA)XKUH M TpOBEIe-
HUS CIIEIMANBHBIX paboT B JOOBIBalOIMNX CKBakHHAX. OOIee ymcio ckBa-
JKHH, KOTOPO€ MOXET OBITh MpoOypeHo ¢ OfHOW MIaT(OpMBI, 3aBHCHT OT
TIPON3BOUTEIFHOCTH CKBaXXHH, (DMIIBTPAIIMOHHO-EMKOCTHBIX CBOMCTB IIa-
CTa 1 pa3MepoB 3AJIEKHU U, KaK MpaBmilo, He npesbimaer 40-50 cksaxuH. B
OOJNBIIMHCTBE CIy4aeB OypoBas BBIIIKA HAXOAWTCS IOCTOSHHO Ha IUIaT-
¢dopme, XOTSI M MOXKET OBITh JIEMOHTHPOBaHA M 3aMEHEHa CIIeIHaJIbHBIM
000py/IOBaHUEM ISl TIPOBENEHHS CKBAXMHHBIX PaboOT 1ocie Toro Kak Impo-
OypeHBI BCE CKBa)KUHBI.

IMomymorpyxHast mraBydast OypoBasi yCTaHOBKA IPEICTABISIET COOO0M
IUIABY4YI0 KOHCTPYKIHIO, NCTIONB3YEMYIO Tl OypeHHs! CKBaXXWH TIPH TIIy-
6uHax mMops ot 60 10 2500 M B 3aBHCHMOCTH OT CPOKa IKCILTyaTalllH, THIIA
n cnenudukamyy ycraHoBKH. OHa OYKCHPYETCS WIIH K€ TIePETpaBILIETCS C
OJHOTO MecTa OypeHHs Ha APYroe CaMOCTOATENIBHO 33 CUET MMEIOIIeHcs
CHCTEMBI I'peOHBIX BUHTOB. BOJBIIMHCTBO MOMYMOTPYKHBIX YCTAHOBOK 3a-
KpeIuBieTcsl Ha MECTE MPEAIoIaraeMoro OypeHus! LeTsIMU WIIH TPOCaMH JUIS
obecrieueHnsT CTaOMIBHOTO TOJNIOXKEHUsI Npu OypeHnn. Hekoropsle coBpe-
MEHHBIC YCTaHOBKM CHAO0XKEHBI CHCTEMOH TMHAMHYECKOTO ITO3HLMOHHUPO-
BaHUS, OCHOBAaHHOI Ha CHUCTEME JBUTATENIEd U TOYHOW HaBUTALUH, IO3BO-
JSIOIMX TTOJ/ICP)KUBATh TOYHOE TIOJIOKEHHUE YCTAHOBKHM NpPH OYypEHHH.
CucremMe AMHAMHYECKOTO TIO3UIMOHUPOBAHUS OTAAETCS MPEATIOUTEHHE TIPH
OypeHHMM Ha OOJNBIIMX TIIYOWHAX, TJC IOCTAHOBKA HA SIKOPh MOXET IIO-
TpeOOBaTh 3HAUUTENBHBIX 3aTPAaT BPEMEHH U CPEICTB.

CamornogseMHas 1maBydasi OypoBasi yCTaHOBKA IIPEACTABISET COOOH
OTMPAIONIYIOCS HA AHO KOHCTPYKIMIO, MCHONB3YeMYIO Ui OypeHHs NIpHu
rimyonHax mops ot 20 1o 120 m. CamorogpeMHast ycTaHOBKa CHavaja Oyk-
CHpYeTCcsl K MECTy IPEIIoIaraéMoro OypeHusl B IIaBy4eM COCTOSHHH, I10-
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CJIe Yero HOTW IUIAT(GOPMBI CITYCKAIOTCS M IUIOTHO HPIKAMAIOTCS K MOp-
CKOMY IHY, oOecreunBasi CTaOMIbHOES MOJIOXKEHHE TIaT(GopMbI Tipu Oype-
Hun. CaMOITOThbeMHBIC YCTAHOBKH MOTYT TaKKe MCIOIB30BaThCS B KaUECT-
BE BCIIOMOTATENBHBIX CY/IOB, PAcIojarasch psaoM C OCHOBHOH (cTarmo-
HapHOW) 1mratdopmoil. B sTom cimydae OypoBas BBINIKA HAIBUTacTCs Ha
OCHOBHYIO IIaTGOopMy U OypeHHE MPOU3BOAUTCS Yepe3 OTBEPCTUE B CTa-
UOHAPHOU TIaThOopMe.

BypoBble cyna mpencTaBisstioT COOOH CaMOABIDKYIIHECS YCTAaHOBKH C
OOINBIIION, KaK MPaBIIO, TPY30HOABEMHOCTHIO. Biaromaps 3ToMy OHH B
COCTOSIHUH TIEPEBO3UTH OOIBIIIOE KONMIECTBO HCITOIB3YEMBIX MaTEpHAIOB
1 OCHOBHOTO O0OPYJIOBAaHUS M BCICACTBHC 3TOTO MPUMCHSIOTCS B OTAJTCH-
HBIX aKBaTOPHAX, TJIC HCIIONB30BAHUE BCIIOMOTATENBHBIX CYIOB' B IIEIAX
CHa0XEHUS CBSI3aHO C OONBIIMMH 3aTpaTaMH. bypoBbIe cyma IMHUPOKO TpH-
MEHSIOTCS TIPU TITyOOKOBOTHOM OYpPCHIH.

BypoBbie Gapykur ipeIcTaBIAIOT COO0H Cy/a, THO KOTOPBIX UCTIONB3YeTCs
B KaueCTBE OCHOBaHMS /U1l OypoBOi BBINIKU. bypoBbie Oapxu 00bIMHO OyKCH-
PYIOTCS K MECTYy Ha3HA4YCHUS M TOTPYXKAIOTCS HAa JHO C IIOMOIIBI0 OajiacTa
Ut TipoBenieHust OypoBbIX pabor. [TomoOHOTO poma OypOBBIE YCTAHOBKH HC-
TIONTB3YIOTCS B OOJIOTHCTBIX paifOHAX MM HA MEITKOBOJIBE.

BcmoMoratensHbIe Cyia 4acTo WCTIONB3YIOTCS B 30HE IIenbga, Kak,
HanpuMep, Ha [JamsHem Bocroke mmu B Benecyane, rie riryOnHa BOIBI He-
BEJIMKA U TJIe HEOONBIINE U JACHIeBEIC MIaT()OPMBI MOTYT OBITH A(H(HEKTHBHO
WCIIONB30BaHbl. BecroMoratenpHOE CYIHO, OCHAIIEHHOE BCEM HE0OXOmH-
MBIM Ui OypeHHs ¢ TaTPOpMbI 000pYIOBaHHMEM, CTAHOBHUTCS Ha SIKOPh
psmom c¢ mmaTtdopmoii. B kadecTBe BcmoMoraTenbHOTO OypOBOTO CyIHA
MOJKET CITYKHTh 0aprka WIH e MOTYMOrpyKHasl ycTaHOBKa. [1o okoHYaHuH
OypeHus CyIHO MeperpaBIsieTcs K ClieAyIomei miaTgopme.

3arpaTel Ha 00YCTPOHUCTBO MOPCKUX HE()TEra30BBIX MECTOPOKICHUI
cocraBisaioT cBeimie 50 % Bcex kanmuTaaoBiaoKeHUH. CTOMMOCTH OTIEb-
HBIX HEe(Tera3ompoMBICIOBBIX IIATPopM mocturaet 1-2 mupn. gomi. Ha-
puMep, SKCIUTYaTHPYIOMIAsACS B HACTOSIIECE BPeMs TITyOOKOBOIHAS TPABH-
TanuoHHast Toiatdopma st MectopoxaeHus Tpomns B CeBepHOM Mope
OILICHUBAETCS B CyMMY CBBIINIC | MiuIpa. moiur. 3aTpaThl HA MPOKIANKY CO-
BPEMEHHOI'0 ITyOOKOBOAHOIO MarucTpajibHOrO TPYOOIIPOBOIA COCTABIISIOT
2-3 MIIH. TOJUI. 32 KM.

Kaxaprit HOBBIN 3Tal B OCBOCHHH IIIeNb(a BBI3BIBACT K KU3HH HOBBIC
TEXHUYECKUE PEIICHHUS, COOTBETCTBYIOIME BO3HHKAIOIIEH npobieme. Pas-
paboTaH MEeNbIi CIEKTP TEXHUYECKHUX CPEICTB OCBOCHHS MIeTb(a, BHIOOD
KOTOPBIX OMPEENSETCS COBOKYITHOCTBIO TEXHOIOTHYECKHUX, T€0IOr0-, TH/I-
POMETEOPOIOrMIECKUX, IKOHOMUYECKHUX, MONUTHYCCKUX M JAPYTHUX YCIO-
Buii. Tak, Hampmmep, IUIS BBIIOIHEHHWS paboT MO pa3Beake, OypeHUIo
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CKBa)XMH M JI00bIYE HETH M Ta3a MCIHONB3YIOTCS PAa3JIMUHbIE THITHI TEXHHU-
YEeCKUX CPEJICTB, N300paKeHHBIX Ha puc. 2. 4 u 2. 5.

MonynorpyxHan [IpoMBIicToBas
raTroplMa CTALIMOHADHAR
ObCTYRHBAHMA raTiopma

CrnyrHHKOBAR
CEBAXHHA
INoasonHuii (MonsoaHOE
annapart g __ 3AKaUHBAHHE)
KOHTpORH

“~ yeTniROe

i | oGopyaoBsanm i
B o
PCKOe

Puc. 2.4. COBpeMeHHLIe TEXHUYECKUE CPEACTBA, UCIOJIB3YEMBIC
JIIA pa3pa60TKH I_[IeIIL(bOBLIX MeCTOpO)K,I[eHI/If;I

CTaumongmic NasThopus
£ weeTEWM DEopL KM Gaonou

Cranmonapsinis iaambupyLl
£ rufives onopaesd aoxos

| Ivasrysse saanhopms

PRI
nﬁn\t:uu Maarpopuu ¢ T
METRLANWECICN B [ean Bauma
HECTRHM € PUCTORAME gy O WAPHHPHEM T
OCHOLL M KPCEACHIEM
CRmoILro THM

© HATARHRMN
CREMMN

Puc. 2.5. Buabl COBpEMEHHBIX I'TyOOKOBOIHEIX ILIAT(HOpM

Cpenyt MIKeHEpHBIX KOMITAHHH, YCIIEIHO paboTalonMX B 00JIacTH co3/a-
HHSl HOBOW TEXHHKH W MOPCKHMX HE(TErasoBbIX COOPY)KCHHH, NPHOPHTETHHIC
no3umn 3aHnMator «bpayn & Pyr», «Mak-Jlepmor», «KBepHep», «AKkep»,
«Kermen» u ap.

Wuerntyr T'mnpomopHedreras AszepOaimkaHa CHPOEKTHPOBAI Me-
TaNTMYECKUE TUIATGOPMBI IS Ta30BBIX MECTOPOXKACHHUH, a bakuHckuii 3a-
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BOJl INIyOOKOBOJIHBIX OCHOBaHMI W3TOTOBHWJI M YCTaHOBHJI OoJsiee IecsTH
MeTaJuIMyeckux Iiatdpopm Ha riryomHax okoino 10 M. HHCTHTyTOM
BHUIINIIIensd pazpaborans! miaThopmsl BeicoTOH okono 30 M uist ra3o-
BbIX MecTopoxkaeHui Kpeima. Mopckne TpyOOnpoBOIBI JHaMETpOM J0
500-700 MM nponoxensl Ha Kacrmiickom u UepHoM Mopsx U Ha [lanbHeM
Bocroke uepe3 TaTapckuii IpoJuB.

B nacrosmiee Bpemsi 3apyOeKHBIMH M POCCHHCKHMMH KOMITAHHSIMH
pa3paboTaHbl U PEATM3YIOTCS TPOCKTHI JIEAOCTOWKNX CTAIlMOHAPHBIX IUIAT-
¢dopM. D10, B IIEepBYIO0 o4Yepenb, MIATGOPMbl KECCOHHOTO THmna st [Tnib-
TyH-ACTOXCKOTO MecTopoxaeHust Ha Caxanune (mardopma MoNMKIAK.) U
st Mectopoxxaenuit [Ipupasznomuoe B Iledopckom mope. B craauu npoek-
THUPOBAHMS HAXOJATCS JIEAOCTOWKHE IUIaT(GOPMBI IPYTHX THIIOB JUIS caxa-
JIMHCKUX MecTopoxaeHui. [locTpoeH yHMKanbHBI TpyOOmpoBon Uit
TPaHCHOPTHPOBKH POCCUICKOro rasa B Typuuto no gy YepHoro mops.

2. 3. 1. CamonoabeMHbIe IVIaBy4YHe OypoBble YCTAHOBKH

CamornorbeMHbIe 1w1aBydne Oyposble ycraHoBku (CIIBY) mpumeHstor
MIPENMYIIIECTBEHHO B Pa3BEI0YHOM OypEeHNH Ha MOPCKHX HE(TSHBIX U Tra30BBIX
MECTOPOX/ICHISIX B aKBaTOPHSIX ¢ riryounamu Box 30—120 m. (puc. 2.6).

Cywecmeyem pso koncmpykyui u munos CIIBY. VIX pa3nu4aror 1o
KOHCTPYKLIUH KOPITyCa, YUCIYy M KOHCTPYKIHUH OIOPHBIX KOJOHH WM MOOb-
eMHBIX ycTpoiicTB. Ha ompeneneHue uucna ONOpHBIX KOJIOHH BIHSIET PANI
(akTopoB: TIIyOMHA MOpS, THUIPOMETEOPOIOTHYECKHE YCIOBHS, CIIO0CO0
3a/1aBJIMBAHUS ONIOPHBIX KOJIOHH B TPYHT U U3BIECUCHHE UX U3 TPYHTA, MOp-
CKO€ JIHO, 0011ast Macca MOJHUMAeMOro KOpITyca, TEXHOJIOTHIHOCTh B TPY-
JIOEMKOCTb M3TOTOBIICHUSI 1 Ap. Ha 6ombImix riryOmHax BO3pacTaioT BOJIHO-
BBIE HATPY3KH Ha Ka)KIyI0 KOJIIOHHY.

B neasix odecneyeHusi MPOYHOCTH HA M3rU0 OOJBIIOH TJIMHBI KO-
JIOHH TpeOyeTcsl yBeJMUeHHe ee MoNepeqHoro ceyeHms.

IHo3Tomy Ha riny0mHax Gosee 60 M B YCTAHOBKAX NPUMEHAIOT He
0osiee yeThIpEX OMOP CO 3HAYNTEJIbHBLIM INPe0daJaHHeM YCTAHOBOK C
TpeMsl ONOpPaMH, H HAYUHAA C LIyOuHbI 90 M HCIOIB3YIOT YCTAHOBKH
TOJIBKO ¢ TPEMS ONOPaMH.

YcTraHoBKH ¢ yununopuueckumu onopamu NPUMEHSIOT HA IJ1y0u-
Hax 10 45 m (mpumepHo 65-70 %) u B nuana3one riayouH 45-75 m —
YCTAHOBKM C YUIUHOPUUECKUMU U (hepMEHHbIMU OROPAMU, A HA TJIy0H-
HAX CBBIIIE 75 M HCHOJIB3YIOT YCTAHOBKH TOJBKO ¢ ()¢epPMEHHBIMH OIIO-
pamu. Koncrpykuuu ¢epMeHHBIX ONOP NPOCKTHPYIOT NPAMOYIOJib-
HOIi, KBapaTHOii U TpeyroabHoii ¢popmbl. Haubosee ynauHass KOHCT-
PYKIHSA — 0NIOpPa TpeyroabHoro ceyenusi. [lociieansist yiauHo BnuchiBa-
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eTCsl B TPeYro/ibHYI0 ¢GopMy KopIyca U MMeeT OTHOCUTEJIbHO MeHbllee
YHCJI0 3JIEMEHTOB, NMOJABEP:KEeHHbIX BO31eiicTBHIO BOJIH. HuskHue KOH-
bl OMOP 3aKAHYUBAIOTCA 0alIMAKAMH WJIM O0INeiil OMOPHOMH TJIMTOI,
CBSI3bIBAIOLICH ONOPHBbIE KOJOHHBI MEXKIY CO0OI.

CamonogHuMaroLwancs

yC'I_'bE CKBaXWHbI
Ha NOBepPXHOCTH

Puc. 2.6. O6mas cxema CIIBY

Mexanuzmvl nOObEMHbIX YCIMPOUCME NPUMEHSION MEXAHUYECKUe Ul 2U0-
pasmueckue. B MUpOBOM MpPaKTHKE MPEANOYTEHUE OTHAETCS MEXaHMYECKUM
MexaHmMaM TiorbeMa. OOYCITOBIMBACTCS 3TO MPOCTOTOW KOHCTPYKIMH (OHH
MEHEEe CJIOXKHBI B IKCIUTyaTaIli) U JPYTUMHU (akTopamu. MexaHHIecKue ycT-
PO¥ACTBA TTOIBEMA, COCTOSIIHE U3 3y09aTOW PEHKH, BCTPOCHHON B KOHCTPYKIIHIO
OIOp, YCTAHOBJICHBI HA KOPITYCE IMICCTEPEHIATOr0 MEXaHU3Ma, IIECTePHS KOTO-
POro HAXOAUTCS TIOCTOSHHO B 3alleIVICHUN C peiikoi. [IprBoa MexaHm3Ma ocy-
IIECTBIICTCS OT AIICKTPOABUIATENS C PEAYKTOPOM WM THIpOABHTraTers. Mme-
FOTCS TIOMBEMHBIC YCTPOICTBA, COCTOSIIIE W3 TIAphl BEAYIIMX KOJEC, HAXOIS-
IIMXCS B 3aIlCIUICHAN ¢ JBOMHON 3y0uaToi pefikoi. Uncio map Bemymnmx Kojec
MOKeT OBITH OT JBYX JIO IIIECTH U OOJiee B 3aBICHIMOCTH OT TPY30MOEEMHOCTH
noxsemuon cucremsl CITIBY.

OtnuunrenbHass 0CO0EHHOCTb 3THX YCTPOHCTB — HeNpepbIBHbIN
MoIbeM KOpPIyca, MPH 3TOM HCKJIKYAKTCS May3bl B Mpoiecce NoabeMa
miatgpopmsl CIIBY. IMogbeM u cmyck Omop MOIyT OCYIIECTBJIATHCS
OTHOBPEMEHHO U Pa3aeJabHO.

Ilepezon CIIBY na Hogyto mouKy dypeHus — BeCbMa OTBETCTBCHHAS
omepanus. bompmmHCTBO CIIBY sABISIOTCS HECAMOXOMHBIMH, W IS HX
OYKCHPOBKH TIPHMEHSIOT CIICIIHAIbHBIC OyKCHpHEBIE cyna. Pasmmuaror nBa
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Buza Oykcuposku CIIBY: KopoTkuii ieperoH (nepexoi) ¢ TOYKH Ha TOUKY B
TpezieNiax pa3BeIbIBAeMON CTPYKTYPhI M INTUTENBHBIN TIeperoH — OyKCHpPOB-
ka CIIBY Ha pganpHHE pacCTOSHUS U3 OQHOTO PAa3BEJAHHOIO pailoHa B Ipy-
TOM, HAMEYaeMBbIi K pa3BeKe, WiIn Ha 0a3y Npo(uIIakKTHIECKOro peMOHTA U
ocMmotpa. (Puc. 5). KopoTkuMm 0OBIYHO CUUTAFOT TAKOH MEpexoj, s KOTO-
poro TpedOyercs Bpemsi He Oojee BpeMEHHM TapaHTHPOBAHHOTO HPOTHO3a
norozis! (IPOAOIDKUTENBHOCTE NpuMepHO 1o 12 1). Ileperon CIIBY 6onee
12 4 mpou3BOAAT NpHW OJIArONpPUSATHOM IIPOTHO3E MOTOAHBIX YCIOBHi (Be-
Tep, BOJHEHHE U IIp.). JlOMycTHMbIe BEIMYMHBI BETpa M BOJIHEHUS OIpe-
nersttores mpoekrom CIIBY.

Ha CIIBY mnpu ABmKeHUM NEWCTBYIOT CIEAYIOIINE BHEIIHHUE CHIIBI
(cotpoTuBIIEHHS):

1) OyKCHpOBOYHOE COIIPOTUBIICHHE, T. €. COMPOTHUBIICHUE HaXOIIeH-
Csl B TIOKO€ KHUJKOCTH;

2) CONpOTHBIICHHE BCTPEYHOTO BETPA;

3) compoTuBieHHe, BbI3BaHHOE B3amMojericTBreM BonH ¢ CIIBY.

OKCHEepUMEHTAIFHBIME MCCIIEOBAHMSIMH yCTaHOBJICHO, YTO OyKCH-
POBOYHOE conpoTuBieHue cocTaiser 80 % o0mero conpoTHBICHHUS BOIBI
n 20 % mpuxoanTCs Ha BOJHOBOE CONpOTHBIICHHE. HesHaunTenpHyr0 Benu-
YHMHY COCTABJIIET CONMPOTHUBIICHHE TPEHUA. byKCHPOBOUHOE CONPOTHUBICHUE
TaKKe 3aBHCHT OT CKOPOCTH OYKCHpOBKH. BoszeiicTBHe Ha KOHCTPYKIHIO
OYKCHPOBOYHBIX M BOJIHOBBIX CONPOTHBIICHHH HCCIEAYIOT HAa MOZAEIAX B
CrenaIbHBIX OacceliHax, a CONPOTHBICHUS BeTpa — 00TyBKOW Mozeneil B
a’poanHaMudeckoi Tpybe. bykcupoBounoe conporusnenne CIIBY Benen-
CTBHE MaJIO 00TEKaeMOCTH ee KOpITyca M OOJIBIION MapyCHOCTH BEIHKO.
Omnacusl cmydan, korna CIIBY nper mportus Berpa. Ilostomy mst Oykcu-
POBKH NPUMEHSIOT MOIIHBIE OYKCHPHBIE Cy/a.

Ilepen O0yxkcuMpoBKOil BBINOJHAKT P MEPONPHUATHH 10 olecme-
YEHHI0 HA/ICKHOCTH M 0e30IIACHOCTH IMEeperoHa YCTAHOBKH, B 4acT-
HOCTH MOABHKHBII MOPTAJI M BCe rPY3bl 3aKPeNJIsIIOTCS, Bee NajJy0HbIe
OTBEPCTHUS U OTBEPCTHS, BeAyIHe B MOANATYy0HbIe MOMeLIeHNsI, T0JK-
HbI 0bITH 3apaensl. Ha CIIBY ocTaBJIsIlOT MUHUMAJIBHBIN COCTAaB KO-
MAaH/Ibl, KOTOPBIii BBINOJIHsAET PAGOThI 0 OYKCHPOBKe H YCTAHOBKE HA
touky CIIBY.

Jlo Hayaja OyKCHPOBKH Pa3padaTbIBAIOT NMPOEKT MeperoHa, B Ko-
TOPOM B 3aBHCHMOCTH OT pPACCTOSIHHS, palioHa NJaBaHHUsA, AOCTO-
BEPHOCTH M J0JIOCPOYHOCTH METEONPOrHo3a YKa3bIBAlOTCS CKOPOCTh
OYKCHPOBKH, YMCJIO M MOIIIHOCTh OyKCHPOB, CXeMa UX PACHOJIOKeHUsT 1
Apyrue MeponpHsITHS MO OCYIIeCTBJIEHHIO 0e30MacHOro Iepexoaa.
IIpousBoasiTcst pacyeTsbl HA NMPOYHOCTh M YCTOHYMBOCTH YCTAHOBKM C
LeJbI0 ompee/ieHns HaJAe:KHOCTH OykcupoBku. Ocoboe BHUMAaHUE 00-
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palmalT HA JJIHMHY ONOpHBIX Hor. IIpu HeoOxoguMocTH, B LEIAX CHH-
JKeHHs MAPYCHOCTH, BEPXHHE CEKIIMU HOT CHUMAKT. B coorBeTcTBHM €
Ipasmwiamu Perunctpa CHI' paspeiBHOe ycumiaue OyKCHPHOro Tpoca
onpeneasiiot (B kH) mo ¢popmyiie
2
F ..=0,7165,0
pas > 7%6 , (1)
rae Su — miomans J0G0BOro COINPOTHUBIICHUS NOTPYKEHHON 4acTH
CIIBY, M*;

Us — CKOpOCTh OyKCHPOBKH, yKa3aHHAsl B CBUJICTEIILCTBE, y3TIbl.
Jmmny Oykcupaoro Tpoca aist Hecamoxoanoi CIIBY omnpenensior o

¢dopmyne

1=350+0,045N, )
3I[€CI> NC — XapaKTCpUCTHUKA IJIA BI)I60pa SKOPHOI'O CHa0KeHHs
N, =K,K,A"” + K, 4 3)

roe A*? — 0OGbeMHOE BOZOM3MEIICHHE, NPHHATOE HPH OCAIKE [0
LIEHTpa 3HAKa IPy30BOil Mapku, M’; A — CyMMapHas IUIOMAdb HPOESKITHH
KOHCTPYKLIMM, BO3BBIIAIOIIUXCA HaJ BaTEpIUMHHUEH, MPOXOAALIEH udepe3
LEHTP 3HaKa IPy30BOM MAPKU HA IIOCKOCTh, HOPMAJIBbHYIO K TOPU30HTAIIb-
HOIl TIPOEKIMH SKOPHOH JMHMH, M, Ki— Kod((UIMEHT, yYHTHIBAIOMIMIL
¢dopmy xopmyca (Ki=1,5 ansa [IBY ¢ nmoHTOHOM IpsAMOYroibpHOH (hopMBl,
K=1,75 mnsa [IBY ¢ mOHTOHOM KaTaMapaHHOTO THTA ¥ IPYTHX MOJTOOHBIX
tunoB); K, — ko3¢ dunuent, yanTeBaronmii BOJIHOBOE Bo3aeiicTeue; K; —
KO3(GHUINEHT, YYUTHIBAIOMINI BETPOBBIE YCIOBHS SIKOPHOW CTOSIHKH, IpHU-
HUMaIOT B cooTBeTcTBHH ¢ [IpaBunamu Peructpa CHI'.

Koa¢ppummenTst K, K;
I1BY, paboraromre:

B OTKPBITOM MOpE 1,2 2,1
B 3aKPBITOM MODE. 1,1 1,8

B mmpoBoii mpakrtuke must TpaHcrioptupoBanus CIIBY mpumensior
crienuaigbHble TpaHcnopTHeIE cyna. Hampumep, CIIBY «I"opmma 11» mac-
coit 18 ThIC. T M BBICOTOI OHMOPHBIX KOJOHH 154 M TpaHCHOPTHPOBAIN U3
Cunramypa 1o Porrepnama Ha cynHe « MalHTH cepBaHT 3» Ipy30MoIbeM-
HOCTBIO 25. THIC. T. ¢ pasMepoM manyosr 180X 140 m.

Yemanoexa CIIBY na mouke oypenusn

Jo ycranoBku CIIBY Ha Touke OypeHHs NpOBOISAT HH)XEHEPHBIEC U3BI-
CKaHUS TPYHTa MOPCKOTo JiHa. [Iopsiiok 1 00beM MHXEHEPHBIX M3BICKaHUI
ONpPENENAIOTCS B COOTBETCTBUU C MPOrpaMMaMU U3BICKATEIbCKUX OpPraHU-
3alUi U PENIAMEHTUPYIOTCS JEMCTBYIOIIUMHI UHCTPYKLIUSAMU, METOAUKAMU
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U pYrol HOPMATUBHO-TEXHWYECKOW JOKYMEHTAIMEH NMPOEKTHBIX OpraHu-
3aIUii ¥ OpraHoB Hajzopa. OnpenessioTes TIyOnHBI BOJBI, TEUEHUS, JIyH-
HBIE€ U IITOPMOBBIE NpUIUBEL, BennurHbl 10-50 1 100-1€THHX MITOPMOBBIX
BOJIH B JIJAHHOM MecTe ycTaHOBKH. OJHOBPEMEHHO ONPEEIISIOT TITyONHBI
BOJIBI C IIOMOIIBIO OATUMETPUIECKON CHEMKH MEJIKOH KOOPIMHATHON CeTKH
Ha 1romany 1 km” ¢ ueHTpoM B Touke ycraHosku CITBY. TIpomepHEIe JTH-
HHUHM PACIIOiaraloT Ha PacCTOSIHUM APYT OT Apyra He 6omnee ueM 100 m.

KepH oT0uparoT Ha riy0OuHAX, NPeBbIAIOINUX [VIyOHHY Ipeano-
JIaraeMoro NMpPOHMKHOBEHHUSI ONOP B TPYHT, a MEJIKOBOJIHYIO ceiicMu-
YecKyl0 chbeMKY mpoBoasiT Ha S0 % riy0:ke mpeamosaraeMoro 3aruyo-
JieHusi onop. Eciin mpeanonaraetcsi, 4T0 B MecTe YCTAHOBKHU ONOP MO-
ryT ObITH 3arjy0jeHHbIe TPYOONPOBOAbI WU APYrue MpeaMeThbl, TO
peKOMeHyeTcsl MPOBeJeHHe MATHUTOMETPHYECKOro 0030pa WJjau ApPYy-
roro MeToAa ¢ HeJbI0 OOHapy:KeHuMsi MeTaljaa. Ecam oOHapyxkartcs
YHOMSIHYThIe Nperpajbl, To (pakTHYecKkoe MecTO YCTAHOBKH KOpPpeK-
THPYeTCcsl ¢ Lelbl0 o0ecneYeHHsl JOCTATOYHON 3aIUTBI U COOTBETCT-
BYIOIIIET0 PACCTOSIHUS OT OMACHOI0 mMpeaMeTa WM nperpaasl. Ilocae
MOJIO)KUTEIBHBIX Pe3yJbTATOB 00C/IeJ0BAaHMSI HA TOYKe, MPU3HAHHOW
npuroaHoi 1ias yeranosku CIIBY, yeTaHaBJIMBaIOT 3asiKOPeHHbIH Oyil.

Jlo monxoxga CIIBY K TOYKe YCTAaHOBKHM MOITOTaBIMBAIOT SKOPS,
SIKOPHBIE L[ENN ¥ PEHIOBBIE OOYKH B COOTBETCTBUH C KOMITJIEKTOM «A» (/1Ba
KoMIUTeKTa). KpaHoBoe Cy[qHO C MOArOTOBJICHHBIMH KOMIUIEKTaMHU IOIXO-
JIUT K MECTy, 0003HaYEHHOMY OysIMH, IOCJI€ Yero SIKOpsS yCTaHaBIMBAIOT
Tak, uTo0sr CIIBY pacronoxunacek B ONPEAEIEHHOM HAMNpaBJICHUH IO OT-
HOIICHHIO K ITPpeo0iaialoeMy B JaHHOM pailOHe HampaBJIEHHIO BeTpa. Bo
n30exaHue CHOCa BEpPToJIeTa Ha MPENSTCTBHS (IIPH BEPTOJIETHOM OOCITYKH-
BaHMM) nuaMeTpanbsHas miockocts CIIBY yctanaBmuBaercst o yriaom 45°
K IpeobagaroneMy HarpaBIeHUIO BETpa.

Iocne ycranoBku perimoBbix Oouek CIIBY momBomsaT Ha BO3MOXKHO
OyM3K0e K HUM PAcCTOSHHE M YACP)KUBAIOT BYyMSI OyKCHpaMH. 3aTeM pas-
MaTbBatoT ¢ s1edbenok CIIBY ¢ moMomipro BCIOMOraTeabHOIO CyIHA IIBap-
TOBBIE TPOCHI M 3aKPEIUIIIOT MX Ha peinoBeix Ooukax. ITocime storo Oyk-
CHpPHBIM CYIHOM, COSTUHEHHBIM ¢ HOcoBoi dacTeio CIIBY, maror HaTske-
HHE TpocaM 1 HamateBaloT Ha jebdeakn CIIBY mBapToBbIe TPOCHI, (HDUKCH-
pys CIIBY B 3amanHOM MecTe. 3aTeM NPHUCTYMNAIOT K CIIYCKY OMOpPHBIX KO-
soHH. YT0OBI cokpaTuTh Bpems npu noaxone CIIBY k mecty ycraHOBKH,
OITOPHBIE KOJIOHHBI NPEIBAPUTEIBFHO OMYCKAIOT Ha INIyOWHY, HCKITIOYalo-
IIyI0 KacaHHe KOJOHH O MOPCKOE JHO TpH BOJIHEHWH. Bo Bpems ciycka
OTIOPHBIX KOJOHH HPH JOCTWXCHUM MOPCKOTO JHA M BIABIMBAHWU HX B
rpyHT ocanka CIIBY HaumHaeT ymeHbIIaThes 3a cueT aerctBus Beca CIIBY
Ha OITOpHBIC KOMOHHEL [Ipu 5ToM KpeH (nmm quddepent) miathopMel, BO3-
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HUKAIOIMHI 32 CYET HEPOBHOCTEW U NMPOYHOCTU TPYHTA MOPCKOrO IHA, HO-
myckaercst He 6osee 1-1,5°. Tlpu 3army0OineHnn OMOPHBIX KOJIOHH B TPYHT U
HaxoxaeHuu CIIBY B Boje Ha KOJIOHHBI NEpefacTcs FOPU30OHTAIbHAS Ha-
rpy3Ka OT BOJIH, AEHCTBYIONIMX Ha KOPITYC.

B monoxkeHnu, KOrga Bec OMOPHBIX KOJIOHH IOJHOCTBIO BOC-
NpUHUMAaeTcs rpyHTOoM, a kopnyc CIIBY HaxoauTcsi Ha miaBy, K
3THM Harpy3kaM Ao00aBJifeTcs HArpy3ka oOT yJapoB 3aXBaTOB 0
HUKHUE U BepXHHE KPOMKH OKOH ONOPHBIX KOJIOHH, BO3HUKAIO A
oT BepTUKaAbHOII kauku CIIBY, koTopasi Bo3pacTaeT npu yBeJu-
yeHun BoaHeHUs. IToatomy 310 monoxkenue CIIBY HeoOxoammo
NPOITH 0 BO3MOKHOCTH OBICTPO.

Kopnyc ycTaHOBKH NOJHHUMAKT OJHOBPEMEHHO BCEMHU NMOJAb-
€MHHMKAMH, YCTPAHASA NPH 3TOM BO3HHKaKOIIHe KpeH uian audde-
penTt. Ilpu nogbeMe Kopnyca 3aJaBJIHBAHUE KOJOHH B TPYHT Be1yT
B HEeCKOJbKO 3TanoB. IlepBblil 3Tan — Koraa aaBjieHHe B LUJIHH/-
pax aocturdet 25 % oT AaBJIeHHs, COOTBETCTBYIOIEr0 HOMUHAJI b~

HO#l HAarpy3ke Ha KOJOHHY, £3#. 3aTeM ABa QUATOHAJIBLHO Pacio-
JIOKEHHBIX MOABEMHHMKA KOJOHH OCTAHABJHMBAIOT, a ABYMS IOAb-
eMHHUKaMH KOpINyca MOAHMMAIOT KOPIYC /10 TeX MOp, MOKa JaBJie-
HHeE B OCTAHOBJIEHHBIX MOJIbEeMHHKAX He yHajaeT A0 HYJs, a B pado-

TalomUX moagnuMercsa A0 45 % ot Esu. IHocjae 3TOro aHAJOrHYHO
3aJaBJUBAIOT BTOPYIO napy omnop. JaBiienne B OMOPHBIX KOJTOHHAX
BHIPABHUBAIOT, U MOAbeM KOPIYyca MPOIOJIKAIOT 10 TeX MOp, MOKa
naBJjieHHe B PadoYMX MOJOCTAX THAPOUHIHHIPOB He JOCTHTHET

40% ot Esx. ocyie 3TOro MpoU3BOASIT BTOPOIl pa3 3aJaBJMBaHue
KOJIOHH, MOKA B IMAPOHMINHAPAX 321aBJIMBAEeMbIX KOJOHH JaBJIeHHe

He JocTHTHeT 75 % oT $sn. 3aTeM JaBjieHHe ONATH BHIPABHUBAIOT, U
noabeM Kopimyca mpoaokaTt. Clieqymoiiee 3a1aBIuBaHie OCYIIECTB-
JAI0T npu AocTH:keHun naBaenuss 70 % ot gs U T. 1.

[Mogpem TpOU3BOIAT N0 TEX MOp, MOKa KOPIYC HE BBIANET U3 BO-
JIbl ¥ HE MPEKPATATCS yaaphl BOJIH O AHHUIIEe Kopryca. [Tocie goctuxe-
HUSI MaKCHMAaJIbHOT'O JaBJICHUS B HUIMHAPAX MOAbEMHHKUA OCTAHABIIH-
BatoT u BeImepxkuBarOoT 20-30 mun. Eciam xe mpu 3TOM JaBIeHHE B
MOJbEMHUKAX HE U3MCHHUTCS, TO 3a/IaBIIMBAHKME OMOpP CYUTAIOT 3aKOH-
YEHHBIM. 3aTeM BBIPABHUBAIOT NABJICHHE B MIJIHHAPAX IOIHEMHHUKOB,
MOJIHUMAIOT KOPIYC HA 33JJAHHYIO BBICOTY HAaJl ypOBHEM MOPS, OKOHYA-
TEJIbHO BBIPABHHMBAIOT €r0 M 3aKPCILIAIOT CTOMOPSIIUMHU yCTpPOWCTBA-
MU, pa3rpykas 3TUM THAPOCUCTEMY moabema. [logbeM 3aKOHYEH, W
CIIBY ycranoBieHa B pabouee MMOJIOXKEHHE.
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Ocobennocmu sxcnayamayuu CIIBY

B nponecce Bcero cpoka s3xcminyaranuu CIIBY pomxna obecme-
4YuBATh 0€30MACHOCTH MPOU3BOACTBA PAadOT NMPU CTPOUTENbCTBe Hed-
THAHBIX M Ta30BbIX CKBAKMH. JTa 0e30MACHOCTH 00eCHeYHBAETCH KU-
BY4YeCTBI0 YCTAHOBKH, T. €. €¢ CIIOCOOHOCTBI0O IPOTUBOCTOATHL ABApHIi-
HbIM TOBpEKIeHUSIM, BO3HHKHOBEHHIO PACHPOCTPAHEHHIO I0KAPOB,
B3pPbIBOB, COXPaHsisl MPH 3TOM B JIOCTATOYHOIi Mepe MopeXoaHble Ka-
YecTBa YCTAHOBKM HA ILUIABY M IKCIIyaTAllMOHHbIe KayecTBa ee B pa-
0o4eM MOJIOKEHUM MPH CTPOUTeIbCTBe cKBaKMH. JKuyuyects CIIBY B
MOJIOKEHHH HA MJIaBy odecrieyuBaeTcs BbinolHeHueM HacTaBiieHus mo
00pb0e 3a :KUBY4YeCTh CYJA0B MOPCKOro (pj10Ta, a B paGoueM MoJI0KeHHI
— 1o cy/10BOii yacTu — BbinonHeHueM Ilpasua Peructpa CHI', cooTBeT-
CTBYIOLIMX HHCTPYKIHUHA U HOPMATHBHO-TEXHHYECKHX TOKYMEHTOB.

Onacnvimu sgneHusmu npu 6ypenuu mo2ym 6vims: 00pa3oBaHUE TPHU-
¢ona BOmm3n paboter CIIBY, HedrerazomnposieHns u3 Oypsiueiics ckBa-
>KHHBI, TIPOCAJIKa OIIOPHBIX KOJIOHH B TPYHT, JICOXOI.

Ob6paszoBanne TpHudoHA MpPEACTaBISET OONBIIYIO ONACHOCTh IS
CIIbY. Ilpm mosBnennu TpudoHA 3a HUM OPraHW3OBHIBAETCS KPYIJIO-
CyTOYHOE HaONIOJICHHE, W B Cllydae IPOJBIDKEHUS TpH(OHA K OIMOPHBIM
konoHHaM pabory Ha CIIBY mpekpammaioT ¥ BEI3BIBAIOT ClIacaTeNbHbIE Cy-
Jla. 3aTeM MOATOTaBIMBAIOT YCTAHOBKY K CHATHIO C TOUKH Oypenus. Kopmyc
TIPUCITYCKAIOT M OCTABIISIOT Haj BOAOH Ha BeicoTe 0,5—2 M (B 3aBHCUMOCTH
OT TOTONHBIX ycinoBU). IIpr HEOOXOAMMOCTH KOPIYC TEPEBOISIT B ITOJIO-
KEHHE «Ha IaBy». KOJOHHBI MOAHMMAIOT, H YCTAHOBKA JperyeT 10 moa-
xona cynoB. Pemenne o custun CIIBY npuHMMaeT HadyaJIbHUK YCTAaHOBKH.
[Tpu yrposkaromieM MOJIOKEHNH HAa4YaJbHUK MPUHUMAET PEIIeHHEe O Cpod-
HOM 3BaKyalllH JIFO/ICH C YCTAaHOBKH CIIacaTeNIbHBIMM CyJaMU WK BEpPTOJIe-
tamu. [Ipu HeympaBiaseMoM He()TEra30BOJAONPOSBICHUH, €CIIM BCE HMPHHS-
TBIC MEPHI HE NAH TTOJIOXKHUTENbHBIX PE3yJbTATOB, HAYAJIBHUK NPHHUMAET
pemerne o6 3Bakyarmu et ¢ CIIBY.

IMpn mosenenmn kpena wmm guddepenta CIIBY Oypenne mpe-
KpaIaroT ¥ MOJbeMHUKaMH NPOW3BOIT BBIPABHUBAHUE KOpITyca C IMOCIe-
JIYIOIINM 3aJIaBJIMBaHIEM KOJIOHH B TpyHT. BecbMa omaceH MOMEHT, KOrjaa
IIpY TIpocasike OAHOM m3 omopHbIX KosoHH CIIBY mpomomkaer CTosTh Ha
Tpex KOJOHHaX. B aTom cirydae mpu mTopMe Best Harpy3ka Oyaer BOCIpH-
HUMaThCsl TPeMsI KOJIOHHAMHM, YTO MOKET NpUBECTH K aBapud. [losTomy
HaJl0 CHCTeMaTHIeCKH KOHTponaupoBaTh nonoxkenne CIIBY (He pexe omHO-
TO pa3a B HENENIO K IIOCIE IITOpMa HECYIIYI0 CIHOCOOHOCTh T'PYHTa IOJ
konouHamu). st aToro kopmyc CIIBY npumogaumaercst Ha 10-20 MM Tak,
9YTOOBI HAarpy3Ka IepeaaBaiach Ha IMIMHAPHI THAPOIOJbEMHHKA, a HE Ye-
pe3 pasrpy30dHbIe CTOMOpPHBIE BUHTHL. [Ipn paBHOMEpHOHN Harpyske maBie-
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HHE BO BCEX YEThIpEX pabdoumX MOJIOCTSAX IWIMHAPOB OAnHaKoBoe. Eciu
9TO YCJIIOBHE HE COOJIIOIAETCsl, TO KOJIOHHBI 33/[aBJIMBAIOT TIOBTOPHO.

IIpu nannuuu npaa Harpysku Ha CIIBY ot ero BosgelicTBus ycTpa-
HSIOT CHCTEeMaTHYEeCKUM OOKaJbIBaHMEM JIbJa Jefokonamu Bokpyr CIIBY.
OmnacHo Takke O0JeeHEHHE OMOPHBIX KOJIOHH BCJEICTBUE PE3KOTO BO3-
pacTaHus Ha HUX BOJIHOBBIX Harpy3ox.

Jlist sBakyanuu moneit Ha CIIBY umeercst pacrimcanue TpeBor. Ycra-
HaBJIMBAETCS OMOBEIEHNE 10 CUCTEME aBpalbHON CUTHAIU3aLUN U Paguo-
TPAHCISILIUY, HA3HAYAIOTCS OTBETCTBEHHBIE JIMLA MO NMPOBEACHUIO KaXKION
OIEpalyy 10 dBaKyallHu.

Kak ykaspIBamoch paHee, BECbMa ONACHBIMH ONEPALMSMH SBISIOTCS
caarue CIIBY ¢ okoH4YeHHOH OypeHneM CKBa)KHMHBI, IEPETOH U MOHTAX Ha
HOBYIO TOUYKYy YyCTaHOBKH. Ilo craTMcTMYecKMM JaHHBIM, 3HA4YMTENIbHAS
4acTb aBapUil IPOUCXOANT B YIIOMSHYTBIX CIy4asx. B ocTallbHOM TE€XHOIIO-
I'¥ ¥ TEXHUKA CTPOUTENILCTBA CKBAXKUH CYILECTBEHHO HE OTIMYAIOTCSA OT
CTPOUTENBCTBA CKBAXKHH Ha CYIIIE.

Texnonozuueckoe obopyoosanue CIIBY

OnbIT NPou3BOACTBA OYPOBBIX PA60T B MOPCKHX aKBATOPHAX OI-
peneans TpeGoBaHus, MpeIbsBAsieMble K MJIaByYUM OypOBBIM ycCTa-
HOBKaM, H B YacTHOCTH K CIIBY, kotopsie B OCHOBHOM, B CBfI3H CO
cnenudukoil pador B Mope, 3aKJII0YAKTCS B:

® BHICOKOH MPOM3BOAUTENBHOCTH OYpOBOH YCTaHOBKH TIPH CTPOH-
TENNbCTBE CKBAYKUHBI;

e Opictpom nepemenienun CIIBY ¢ okoHUeHHOI OypeHHeM CKBasKHHBI
Ha HOBYIO TOYKY;

e o0ecrieueHNN €€ MOPEXOJHOCTH MPH TNIepexo/ie Ha HE3HAYNTEIbHbIE
1 OOJIBIINE PACCTOSHHUS;

® [TOBBIICHHOW OMACHOCTH PabOT W, CJIeAO0BaTENbHO, 00eCTeYCHUH
0e301acHOCTH MMPOU3BOACTBA 3THX PadOT;

* aBTOHOMHOCTH, T. €. O0ECIEUYEHHH JOCTaTOYHBIMHU 3alacaMH Mate-
pHasoB AT HOPMAJIBHOTO OYpEHHs, a Takke MPOAYKTaMH, HOPMaJIbHBIMH
JKMJTUIHBIMA YCTIOBUSIMH OOCITY KHUBAIOILETO TIEPCOHANIA U JIp.

B MupoBoO#i IpakTHKe HAa OCHOBAaHMH MHOTOJIETHETO OIBITA KJIACCH-
(PMKaIMOHHBIMU OOIECTBAMH M OPTaHU3ALMAME pa3paboTaH psijt MPABHIT U
JIPYIUX, PYKOBOISIINX W HOPMATHBHBIX JOKYMEHTOB, PETJIAMEHTHPYIOIINX
MIPUMEHEHNE 00IIECYI0BOTO U TEXHOJIIOTHIECKOT0 000D YIOBAHUS U CUCTEM,
obecrieunBarOmuX UX 0E30MacHOCTh U HaJEKHOCTh B padoTe.

Komnnexc mexnonozuueckoeo obopyoosanus exouaem:

— OypoBoe obopymoBaHue IIst OypeHUs CKBAKHUHBI,
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— 000pyAOBaHHE TO MPUTOTOBJICHUIO, TOJaye, YTSDKEICHHUIO, pere-
Hepalyy U XpaHEHHI0 OYpPOBOrO pacTBOpa M OYHCTKE PACTBOPa OT BBHIOY-
PEHHO TOpPOJBI;

— 00opyZzoBaHME AJIsS MPUEMa W XPaHEHHs MOPOLIKOOOPa3HBIX Mate-

PHAJIOB TS IIPUTOTOBJICHUS] OYPOBOIO U LIEMEHTHOTO PACTBOPOB;
— 000pyZ0BaHKHE MPUI'OTOBICHUS 1 HATHETAHUS B CKBa)KHHY LIEMCHT-
HOT'O PacTBOpA MPU KPEIUICHUHU CKBAYKHHBI;
— o0opyaoBaHHE ISl TPOU3BOJACTBA IJICKTPOMETPHUYCCKHX U Kapo-
TaXKHBIX paboT B CKBaXKHHE;
— TIOIBOJTHOE YCTHEBOE (TIPOTHBOBBIOPOCOBOE) 000PYIOBAHNE;
— 000pyJOBaHUE LIS OCBOCHHS CKBa)KUHBI;
— BCIIOMOTaTeNnbHOe 000pyAoBaHHE (IPY30IOIbEMHBIC KPaHbI, TENb-
(bepbl, 000pyIOBaHKE MAIO MEXaHU3AMH U 1IP.);
— 00opyJOBaHUE 110 NPEIOTBPALICHAIO 3arPsI3HEHUS MODS;
— CHCTEMBI YIPABJICHUS M KOHTPOJS TEXHOJOTHYECKHM MPOLECCOM
CTPOUTEIHCTBA CKBAYKHUHBL
B COOTBETCTBUY CO CTEHICHBEO OTBETCTBEHHOCTH M OMACHOCTH Y4acT-
KU TIPOM3BOJCTBA OYpOBHIX paboT KiIacCHOUIUPYIOTCS 10 30HAM, COCTaB-
JSFOIIMM B IIEJIOM PailoH OYpOBOW CKBaXKHMHBI: YCThe CKBAXKHUHBI, pe3epBya-
pBI ¢ OYpPOBBIM PacTBOPOM, IMPKYJSLHOHHYIO CHCTEMY OYpOBBIX PacTBO-
pOB, BKJIIOYAs OypoOBBIE HACOCHI, BHOPOCHTA, MECKO— W WIIOOTACITUTEIH,
JIETa3aTOPBI U IPYrUe MEXaHU3MBL.

Hmxe B KadyecTBe IpHMepa NPHBEICHO OIHCAHHE PAa3MEMICHHS TeX-
Hosorudgeckoro obopynosanus Ha CIIBY «baks».

10

N

Puc. 2.7. Ilogssimeunsiii nopran Ha CIIBY «baxbm»
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Ha noxseimieynom nopraie (puc. 2.7) ycTaHOBICHBI: OypoBast BBILI-
Ka, MEXaHU3M KpEIUIeHHs HEMOABIKHOIO KOHIA TaJIeBOro KaHaTta /, BCIO-
MorarenbHas jebenka 2, CTOMKa JuIsl KpEIUICHUs] MAIIMHHBIX KIIouen 3,
KacceTbl A ycTaHOoBKM YBT 4, moacBeuHuk 5 i py4HON pacCTaHOBKU
cBeyel OypHiIbHOW KOJOHHBI, OIPaHHYUTENb TOXbEMA TAJIEBOro OJoKa O,
POTOp 7, TTIaBHBIA IMyJIbT OypHiIbLIMKA 8, SJIEKTPOIPUBOA OYpoBOii 1ebenkn
9, BO3yXxocOopHUK [0, peryastop monmaum nonora /I, Oyposas sebenxa
JIBY-1700 12, xmrou AKB-3M2 /3, nHeBMopackpenurtens /4, xabuHa c
KUII 15, mara3ud aBTOMaTHYECKON PACCTAHOBKU CBeUel /6, IMyabT yIpaB-
nenust /7 CIIO m mynmpT ympaBieHHs BCIIOMOTaTENbHOHN Jiebenkoit /8.
IMpn py4uHO# paccTaHOBKE CBEUYEH BMECTO TaJIEBOrO OJOKa M aBTOMAaTHYe-
CKOT'0 3JIeBaTopa MPUMEHSIOT KPIoKoOiIoK. Kpome 3Toro, Ha BBIIIKE pacmo-
JIO)KEHBI MOHTA)XKHBIH OJIOK, NOABW)KHBIN IIEHTPATOp 2, HIDKHUK OJIOK, VK-
pBITHE, MOABECKH MAIIMHHBIX KIIIOYEH U JIp.

Ha raBHOW mamyGe pa3memieHa HUPKYISIIMOHHAS CHUCTEMa, BKIIO-
yaromas 60K paGounx eMKocTeil oouieit BMecTHMOCTBI0 120 M.

Ha 650xax CMOHTHMpPOBaHBI: CABOCHHOE BHOPOCHUTO MJIsI OYUCTKU Oy-
POBOTO pacTBOpa npou3BoAuTeNsHOCTEI0 5060 11/c, BaKyyMHBIH Jiera3aTop
JUIs ierasaiy OypoBOTO pacTBOpa, MECKOOT/IENUTENb, [IITAMOBBIE HACOCHI
JUIS IOJIa4X BOZBI WM PacTBOpa B THIPOCMECUTENN, MEXaHUUYECKUE Iepe-
MEIIMBATENH , THAPABINIECKHE TTepeMennBaTeny . B 30He obcykuBaHus
KpaHa, Yy BHOPOCHT, YCTaHOBJCHBI CIleMAJIbHBIE KOHTEHHEpHI Uil cOopa
IIamMa BBIOYPEHHOM MOPOJIBI M OTHPABKHU €€ Ha Oeper.

ITox mopramoM Ha TMJIOMAAKE YCTAHOBJIEHBI: IMPOTHBOBBIOPOCOBOE
o0opy/soBaHHE, BKJIIOYAIONIEE JIBA IUIALICYHBIX MPEBEHTOPA; YHHBEp-
CalbHBIA TIPEBEHTOP, THIPOYIPABICHWE INPEBEHTOPAMH M 3aJBIKKAMH,
MaHH()OIIB]; aBapUHHBIA (PYdIHON) MPUBOJ 3aKPBITHS M OTKPBITHS IUIAIIEK
MPEBEHTOPOB M TPYOONPOBOABI I'MIPABINYECKOTO YIpPaBJICHHS. YTIIpaBie-
HHE MPEBEHTOPAMHU M 3aJBIKKAMH MaHM(OIbAA OCYIIECTBIISCTCS ANCTAH-
IIMOHHO C JBYX IYJIBTOB: OCHOBHOI'O, Pa3MEIIEHHOrO BHE OypoBOil mio-
IIaJIKW, W BCIIOMOTATEIFHOI0, YCTAHOBJIIEHHOTO y TocTa Oypuibinuka. B
TPIOMax pa3MEIUICHBI: B OTCEKE 3allaCHBIX €MKOCTEH 3aracHble €MKOCTH
OypoBoro pacTBopa, B HACOCHOM OTJEJICHUH — TPH OYpOBBIX Hacoca Y 87-
M2 ¢ snexTponpuBoaMH, IBa MUIAMOBBIX Hacoca U Hacoc IMIP.

2. 3. 2. Honynorpy:kuble miaByuune oOypossie ycranosku (IINBY)

HeobxomumocTs OypeHuss Ha TIIyOMHaX MODS, IPEBHIMAIONIAX
BO3MOXXHOCTH OCHOBAHWIA TPaBUTAIIMOHHOTO THIIA, IPUBENA K CO3JAHHIO B
Hayaiie 60-X TOIOB TaK Ha3bIBACMBIX HOJIYROZPYHCHBIX NAAGYUUX OYPOGHIX
yemanosoxk (IIITBY) (puc. 2.8).
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OrnuuutenbHas ocodennocts IIIBY - oTHOCUTEIBHAS JIETKOCTh
MIepEMEIICHS, TOCTAHOBKY Ha TOYKY OYPEHUS U CHATHS C HEe, TIOBBI-
LIEHHAs] YCTOWYMBOCTh K BO3JICHCTBUIO BETPA, BOJTHEHUS U TEUECHUH,
BO3MOXKHOCTH OypeHus Ha TiryOnHax akBaTopuit 1o 6000 M, a Taxke He-
3HAYNTENEHOE YBEIMUYCHUE CTOMMOCTH IO MEpe POocTa TIyOrH MOpSI.

MonynorpyxHasa

YcThe CKBaXUHbI
Ha MOpPCKOM OHe

Puc. 2.8. O6mas cxema IIIIBY

[ITBY npuMeHsoT B pa3BelOYHOM OypeHUH Ha MOPCKHUX HedTs-
HBIX Y Ta30BBIX CTPYKTYPax M MECTOPOXKICHMSIX B aKBATOPHSX C INTyOHH
90-100 m, xkorga ucrnons3oBanne CIIBY craHoBUTCS SdKOHOMHYECKH HE
orpaBaanHbIM, 10 riryonn 200-300 m u 6oree.

IIBY cocTosiT M3 BEpXHEro KoOpIyca, CTaOMIM3UPYIOUIMX KOJIOHH H
HIDKHHAX TIOHTOHOB. KOJIOHHBI B BEpXHEH 4acTH IIPHUCOEIMHEHBI K KOpITY-
Cy, @ B HIDKHEH — K HoHTOHaM. [IOHTOHBI M KOpITyC COeMHEHBI MEXAY CO-
0011 1 ¢ KOJIOHHAMU IPOYHBIMH TPYOUaTHIMU CBA3IMU. OCOOCHHOCTh KOH-
CTPYKLMH YCTAaHOBKM TIIpH €€ TIOTPYXEHHH B BOIY — PE3KOE COKpa-
IIEHWE IUIOMAAN ACHCTBUS BATEpIIMHHWH, YTO MPUBOIHUT K YMEHBIICHUIO
BOJTHOBBIX Harpy3ok Ha ycTaHoBKy. B coorBerctBun c IIpaBmiamu Perucr-
pa CHI'IIIIBY nomkHa HMeETh KIMPEHC HE MEHEE

[‘[1 =0,6h50 +0,5M (1)
B COCTOSIHMHA LITOPMOBOI'O OTCTOA U B pa60qu COCTOsIHU U
[‘I1 = 0,5h50 +0,5 M. (2)

241



Ocsoenue wenbghoguix MecmopodicoeHull

3neck /isp — BbIcoTa BONHBEI S0-JIETHETO mITOpMa ISl JAHHOTO paiioHa
MOpsI, M.
Pabouast (BepxHsst) naxyda 0OBIYHO MPEACTABISET COOON KOHCT-
PYKIIMIO TPeX—, YEThIPeX—, ISATH— 1 Ooliee yroibHOH GOpMBI, Ha KOTO-
POt pasMenieHsl IByX— U TPEXbSIPYCHBIE BOJOHEIIPOHUIIAEMbIC HAI-
CTPOMKH ISl pa3MELICHHS IKHUIaKa, a TAKXKE YHEPIeTHUECKNAE U TEXHO-
JIOTUYEcKHe OJIOKH, CKIIaJICKHE TIOMEIIEHHS ¥ pyroe o00opyaoBaHue.

Crabwmsupytomue kosonusl IIIIBY pa3geneHsl Ha BOJOHENPOHH-
[[aeMbIe OTCEKH, B KOTOPBIX pa3MEIIEHbl CKJIAIbl MaTepHaJioB, Ha-
COCHBIE OT/CJICHHS, IEIHBIC SMMKKU U Apyroe obopynosanue. OTCeKH cra-
OMIM3HMPYIONMX KOJIOHH pa3MENIaloTcs B paiioHe BaTEPIMHUH, HHO-
Ila 3aloNHSIOTCA  IONMYPETaHOBOM MEHOW WM  IeHoIriacToM. B
HIDKHAX TOHTOHAaX M CTaOWIM3HPYIONMMX KOJIOHHAX Pa3MEIIeHBI V  ITHc-
TepHBI 0AJUTACTHON M TEXHUYECKON BOJIBI, TOIUIMBA, Macia U Jp.

CymiectByer Tpu cnocoba TpaHcroptuposku [IIIBY: ¢ momomipio
OYKCHpPOB, CaMOXOJHBIH, KOMOMHHPOBAaHHbIH (OYKCHPOBKA B COUCTaHHH C
CaMOXOIHBIM).

K Hacrosmemy BpemeHH pas3paboTaH psn OyKCHpyeMbIX W ca-
moxonubix IITIBY. Ilo cnocody ynep:kaHus HaJl CKBaXKHHOM B IIpoIecce
OypeHHsl NX MOXKHO Pa3JeNNTh Ha TPH THIIA: C SKOPHOM CHCTEMOH yepika-
HUS; ¢ TUHAMHYECKUM TTO3UIIMOHUPOBAHNEM; HA HATSDKHBIX OTOopax.

IIIIBY c akopuoit cucmemoil yoepicanus COCTOUT W3 OCHOBAHUS U
CMOHTHPOBAHHOHN Ha HeM IUIaT(hopMbI ¢ OypoBEIM 00OpyroBanneM. OcHOBaHME
BKJTIOYAET TIOHTOHBI C MIEPEMEHHOH IHIaBYJeCThIO M OIOPHI MOJ TaThopMy, 00-
JIAJIAfOIINe TIOJIOKUTENBHOM TUIaBy4eCThi0. B TpaHCIIOPTHOM IMOJIOJKEHWH, He-
cMoTps Ha Gombiryto Macey [ITTBY, BepXHss 4acTh IMOHTOHOB BBICTYIIAET Haj
ypoBHeM Mopsi. Ha Touke OypeHuWs MOHTOHBI 3aIlONHSIOTCS BOIOH, OCHOBAaHHUE
norpyxkaercss Ha 18-30 M mon ypoBeHb MoOps U 3askoprBaercs. [Imatdopma c
000pyIOBaHMEM TIPH €€ JKECTKOM COCJIMHEHHUH C OCHOBaHHEM OCTAETCS Ha BBICO-
Te, HEAOCATAEMON JI7Is BOJTH BO BPEMsI IITOPMA, HITH €€ TIOHIMAIOT Ha TAKYIO XKe
BBICOTY TIO OTIOpaM JIOMKpaTaMH.

B nonynorpyxennom nonoxxenuu IIBY ynepxuBaercs 3a cuer ma-
BydectH omop. IIpm 3ToM NOHTOHBI, OONajarone OONBIION IUTOMIAIBIO
MH/ICTICBOTO CEUCHHMS, OKa3bIBAIOTCA BHE BOJIHOBOI'O BO3ACHCTBHUS, 3aTy-
XaroIIero ¢ TIyOnHON MOps, a MHAEIEBOE CCUCHHE OIOp, BOCHPHHHUMAIO-
IIMX JABJICHUE BOJH HE3HAYUTENIBHO, IPUYEM 3allOHEHHbIE BOJOI MTOHTO-
Hbl CHIKAKOT LeHTp Tsokectu [IIIBY. YMenblieHue miomanm ceyeHus iie-
MEHTOB, BOCIPHMHHMAIONINX CHJIBHBIC BOJHOBBIC HAarpy3KH, M CHIDKCHHE
nenrpa tsxectd [IIIBY moBBIIAIOT €€ yCTOMYUBOCTS.
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Maxcumanbhbie Tinyounsl Mops st IIIIBY ¢ sikopHoii cucremoit
yZepKaHus HaJ| CKBaKMHOM orpanudensl 300 M, T. K. ¢ TIIyOMHOH cymmecT-
BEHHO BO3pacTaloT JJIMHA SKOPHBIX TPOCOB, rabapuTHl U Macca SKOPHBIX
ne0e10K, 3aTPYIHSIIOTCS POLECCHl 3asSKOPUBAHMS U YBEIMUMBAETCS Ipehd
OCHOBAHUSI.

IIIBY ¢ ounamuueckum no3uyUOHUPOBAHUEM KOHCTPYKTUBHO OT-
mumyaercst ot [MIIBY mpenpiaymniero Tuna TOAbKO CUCTEMOM yaep:KaHHs yC-
TAHOBKH HaJ CKBAXXMHOH B porecce Oypenus. B paccmarpuaemoii [TTIBY
SIKOpHAsI CUCTEMA yJEep KaHUS 3aMEHEHA JUHAMUYECKOH, KOTOpasi BKIIIOYAET
8 BHHTOB MPOAOJIBHOIO U TONEPEYHOro MEePEMEILEHHs], aKyCTHYECKYIO all-
apaTypy W BBIUUCIUTENbHYIO MAIIUHYy. M3mydaeMble CUTHANIBI OTPaKaloT-
¢Sl OT JIHAa, BOCHPHHUMAIOTCS TUAPO(GOHAMH, W BBIYMCIUTEIbHAS MalllHA
omnpenenaer nonoxenue IIIBY. Ilpu cMemeHun ee mo OTHOIIEHUIO K
CKBaYKMHE aBTOMATHUYECKH MOAAETCSl KOMaHa Ha COOTBETCTBYIOLINE JBUra-
TENH, U YCTAHOBKA BO3BPAILAETCS HA HCXOMHYIO TOUKY C 3aJaHHBIMU KOOp-
JMHATAMU.

B ommume ot SIKOpHBIX crcteM 3Q(eKTUBHOCTh ANHAMUYECKOI CHCTEMBI
YBEJTMYMBAETCSI ¢ POCTOM TTyOMHBI MOps. IIpn Bo3pacTaHiy TITyOWHBI TTOBBI-
IIaeTcsl y/IeabHasi TOYHOCTH (OTHOIIEHHWE TOPH30HTAJIBHOTO CMEIICHUS K TITy-
OWHE BOJIBI), HO CTOMMOCTB CHCTEMbI CTAOMITH3AIMH HE YBEITHINBACTCH.

Iostromy IIIBY ¢ aAMHAMUYECKUM MO3UIMOHUPOBAHUEM MPUMEHSIOT
Tt paboTHI Ha riryonHax Mopst 10 6000 M.

IIIIBY ¢ akopnoit u OunHamuueckou cucmemamu cmaduIu3zayuu
YAEPKUBAIOTCS B NOIYIOTPYXKEHHOM COCTOSIHMHM 3a CUET IUIaBy4eCTH OIop,
COEIMHSIIONINX TTO/IBOJIHBIE ITOHTOHBI C HaaBOAHOW ruiaTdopmoit. Kommye-
CTBO U 1uaMeTpsl onop B KoHCTpykuusix ITIBY orpaHnyeHb! OTHOCUTENBHO
UX YBEIWYEHHUS B LENSAX CHHKCHUS CHJI BOJHOBOTO BO3IEHUCTBHS HA YCTOM-
YHBOCTh OCHOBAHHS.

OpHaKo 3TO IPUBOJNT K POCTY BEPTUKANBHBIX KOJIeOaHNI YCTaHOBKH,
T. K. M3-32 Majoil muomaau onop no Barepaunuu IIIIBY ouens 4yBCcTBH-
TeNbHA K TEPEMENICHUsIM 000pyI0BaHMs Ha IIaThopMe W W3MEHEHHIO ee
Harpy>KeHusl.

B ocobeHHO HanpsHKEHHBIX YCIOBUSX 3askopuBacMele [IBY u
[MITBY paboTaioT Ha MPUIMBHO-OTIMBHBIX AKBATOPHUSX. 314€Ch IT0 Mepe
N3MEHEHHS YPOBHS MOPS U3MEHAETCS] pACCTOSIHHE YCTAHOBKHU OT €ro
JTHA: YMEHBIIACTCS IPH OTIIMBE HA BEJWMYMHY TIOHKECHUS YPOBHS BOJIBI
1 YBEIIMYHMBACTCS NPH NPWINBE HA BEJTMYMHY TOIHATUS YPOBHS BOJBI.

BcenenctBue 3TOTO NMpH OTJIMBE SIKOPHBIE TPOCHI POBUCAIOT, U YCTa-
HOBKA MOXKET CMECTHTHCSI ITO TOPU3OHTAIIM OT OCH CKBaXXHHBI; IIPH ITPUIINBE
TPOCHI CHJIBHO HaTATHBAIOTCS U MOTYT CPBIBATH SIKOPSI.
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IIIBY Ha uamsaxycuvix onopax cBOOOJHBI OT OTMCUCHHBIX He-
JIOCTAaTKOB M 3aHMMAIOT BEAYLIEE MECTO CPEeAU BCEX H3BECTHBIX THIIOB
MITBY. OCHOBHBIMH >JI€MEHTAMH OCHOBaHMsI Ha HATSDKHBIX ONOpax SIBIIS-
I0TCSI IIOHTOHBI C TIEPEMEHHON TUIaBY4eCThIO, OTOPHI oA miathopmy, yH-
JITAMEHT, YCTaHABIMBAeMbIH Ha JHE B TOUKE OypeHHS M PACTSIKKH, COCIH-
HSIOIHE TTOHTOHBI ¢ ()YHIAMEHTOM, KOTOPBIH BBIIOJIHSET POJIb NPHIOHHO-
O SIKOpS U YEpKHUBAET IIOHTOHBI B OABOJHOM IOJIOKEHHH.

B kauecTBe pacTsKek, MCXOAs W3 YHOOCTBAa TPAaHCIIOPTHUPOBAHMS,
MOHTaXa M JJEMOHTa)Ka YCTaHOBKH, HCIOIb3YIOT F€PMETHYHO 3aKPBITHIE 110
KOHIIaM TpyOBl, oONajaronye TOJOXKHUTENbHON IulaBydecTblo. KoH-
CTPYKIMH (pYHIAMEHTA, BBIOIHSIONIETO POIbh HNPUIOHHOTO SKOPS, MOTYT
OBITh pa3IMYHBIMU: TIOTPYKCHHBIE B TPYHT CBaW OOJBIINX THAMETPOB, Mac-
CHUBHBIE IIIUTHI WM ITyCTOTENbIE EMKOCTH.

Texnonornueckue cxembl MOHTa:ka IIIIBY ¢ HaToKkHBIME omopamu
CYIIECTBEHHO 3aBHCAT OT KOHCTPYKIMH (DYHAAMEHTa, HO JJaKe NIPH OAMHAKOBOK
€ro KOHCTPYKINH MOTYT OBITh pa3inaHbIMH. Ecin (yHIaMeHT BBINONHEH B BUJIE
MAaCCHUBHOM IyCTOTEIOM €MKOCTH, Pa3feNeHHON Ha OTICNBHBIE CEKLUH, TO €ro
TIEPBBIM OYKCHPYIOT K TOUKE 3aJI0XKEHHUSI CKB)KHHBL. 3aTeM CIOfIa JKE JIOCTaBJIs-
10T TIPEBAPHUTENFHO HM3TOTOBIEHHBIE TPyOUaThle PACTSHKKH, JTMHBI KOTOPBIX
OmpesieNieHbl NCXOM U3 TITYONHBI MOpSI B TOUKE OYpeHHs W TIPOSKTHOM BEJMUH-
HBI IOIPYKEHKS IOHTOHOB OCHOBAHUS O] YPOBEHb Mopsl. HinkHue KOHIBI pac-
TSDKEK COSAMHSIOT CKoOaMu ¢ (DyHIIAMEHTOM, YacTh ITyCTOTEJBIX OTCEKOB (yH-
JIAMEHTA 3aMONHIIOT BOIOM, U OH OIyCKAeTCsl MOJ YPOBEHb MOpS, YBIIEKas 3a
co0oii TpyOUaThIe PACTSHKKH, KOTOPBIE BCIIECTBHE MOJIOKHUTEITBHON TUIABYIECTH
3aHAMAIOT BEPTHKATIBHOE MTOJIOXKEHHUE.

B cooTBercTBHH C pacueToM 10 M30BITOYHON TIIABYIECTH pac-
TSDKEK ¥ CBOOO/IHBIX OT BOZBI CEKIMH (pyHIaMEHTa TOTPY>KEHHE T10-
CIIEAHETO MPEKPALIAETCS HA PACCTOSHUM OT JHA, IPUMEPHO PAaBHOM
IIPOEKTHOHN BEIMYUHE MOTPYKEHUS IOHTOHOB OCHOBAHUSA 110/ YPOBEHb
Mopst. [Ipy 5ToM BepXHHE KOHIBI PACTSDKEK BO3BBIIIAIOTCSA HaJl OBEPX-
HOCTBIO MOPSI HA YPOBHE MECT UX KpEIUIEHHs K MOHTOHaM. Teneps k
MeCTy MOHTa)ka OYKCHPYIOT OCHOBaHHE C IIaT(GOpPMOH, 3aKpEIITIOT
BEPXHHNE KOHIIBI PACTSHKEK Ha MOHTOHAX W 3aIIOJHSIOT BOAOW OCTaBIIHE-
cs1 mycToTenble cekimu Gpyrnamenta. [Ipu aToMm dyHIaMEHT oIrycKaeTcst
Ha JTHO, yBJIEKas IIOHTOHBI OCHOBAHMS Ha HEOOXOIMMYIO ITyOHHY TOA
YPOBEHb MOPH.

VcerouuBocts IIIIBY ommceiBaeMoro tuma 3aBHCHT OT CHIIBI HATS-
JKCHHS TPYOYaTBIX PACTHKEK, Ha3bIBAEMBIX HATSDKHBIMU ONOpPAaMH, M TIPaK-
TUYECKH HE 3aBUCHT OT KOJIMYECTBA M AWAMETpa ONOp OCHOBAHWS, TTOIICP-
JKUBAIOMIHX TIaT(QopMy.
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INosToMy muameTp OMop TaKOrO OCHOBAHHS OMPEEIIAIOT U3 yCIOBUS
UX IPOYHOCTH, a HE YCTOWYMBOCTU M HEMOTOIUIIEMOCTH YCTAHOBKH, T. €.
UCTIONB3YIOT HEOOJBIIOE KOJIMYECTBO ONOP CPABHUTEIBHO MAJIBIX pa3MepoB
moboro npodmis (puc. 2.9). Ilnardhopma COCTOUT U3 CICAYIOMIAX OCHOB-
HBIX Y3JIOB: COOCTBEHHO IIaT(OPMBI, BKIIOIMIAIONICH KOJIOHHBI / W TOHTO-
HBI 9, Ha KOTOPOH ycTaHOBJIEHO OypoBoe 2, 3 M IPOMBICIIOBOE 000pYyI0Ba-
HHE, 000pyI0BaHKE AJIsI IIOATOTOBKHM M OTKAYKM HE(TH M BCIIOMOTaTeIbHOE
obopymoBaHue 4, 5, 6, )KUIIbIC TOMEIICHAS &, BEPTOJIICTHAS TUIOIIAAKA 7.

[Tmatdopma ynepxuBaercst B pabodeM MOJIOKECHUN HATSHDKHBIMH J1e-
MeHTamMH 13 (TpyOamMm), KOTOpbIE KpemsTcs K MOPCKOMY JHY SKOPHBIMH
yCTpolcTBaMu cBaiiHoro tuna /0, 11.

IlogBomHast ycTheBasi CUCTEMA COCTOMUT U3 OMOPHOM IIUTHI /2, HA KO-
TOPOH pa3MemeHO YCTheBOe 00OpYyHOBaHWE I W3BICUeHUs HedTH, co-
€IMHEHHOE CHCTEMOH CTOSKOB ¢ ruaTdopmoid. IIpn HeoOXommuMocTH, KOTO-
past MOXKET BO3HUKHYTH B IIPOIIECCE MOHTaKHO-ZIEMOHTAKHBIX paboT, CHITy
HATSDKEHHS PacTsHKEK PeryIHpyIOT 0alacCTUPOBKOM IIOHTOHOB OCHOBAaHMS,
3aITOJHSAS YacTh UX MOJBIX CEKIHH BOJOM.

Cuita HaTSDKEHUS! pacTsHKEK TOYTH HE 3aBUCHUT OT W3MEHEHUS YPOBHS
BOJBI BCIECTBHE NMPUINBOB U OTIMBOB, U nonoxenue IMIIBY Hu otHOCH-
TENIFHO JTHA aKBATOPUH, HU OTHOCUTENBHO MPUIOHHOTO YCThSI CKBR)KUHBI HE
MEHSETCS ¥ HE OCIIOXKHSET IPOLIeccoB OypeHusI.

[To 3apy6exupm orieakam [II1BY ¢ HaTsSHKHBIME OMOpaMu B Ha-
CTOsIIIee BpeMs yCTaHAaBIIMBAIOT Ha TiryonHax mops 10 800 M, a B Oy-
JIyIIEM CMOTYT yCTaHaBIMBaTh Ha rimyonHax 110 2000 m. ITpu aTom
cronmocts [II1BY He3HaunTeNTHHO 3aBUCHUT OT IITyOWHBI MOps (BO3pac-
taer Ha 10-15 % c yBenmuennem riyounst Mmops ot 150 o 600 m). K
oocmouncmeam IIITBY na namasx);cruvix onopax MOXHO OTHECTH JIET-
KOCTb TPAHCIIOPTHPOBKH W MOHTaXa. PazfienbHas TpaHCTIOPTHPOBKA OC-
HOBaHMS, pacTsHKEK M (hyHIaMEHTa MO3BOJISIET MCIIOIb30BaTh IJIsl MOH-
Ta)ka 1a)ke€ OTHOCUTEIIFHO KOPOTKUE TIEPHOIBI XOPOIIEH MOT OB

Puc. 2.9. Ilnaropma, ycTaHOBJICHHAS
Ha MECTOPOXKIEeHHH XaTTOH 45
B CeBepHOM MOpe
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OcHoBanue ¢ OypoBoil 1IaTGOpMOil MOXKET OTCOCOMHATHCS OT Ha-
TSDKHBIX orop 0e3 mopbema (yHOaMeHTa, T. €. 0e3 MOTepH CKBa)KUHBI, U
3aTeM CHOBA COEIMHSTHCS C OIOPaMH, YTO JAeT BO3MOXHOCTH 0€30MacHO
ncnonb3oBaTh 3Ty [IIIBY Ha akBaTOpuMsX, Iie CYIIECTBYET PUCK MOSBICHUS
JICIIOBBIX TTOJICH M alicOeproB.

Ucnone3yrorcs taxke IITIIBY apyrux koHCTpyknui, Takue kak Meny-
3a" (Poccus) n - "Ckat-600" (BenmmkoOpuranus).

OCHOBHBIMH TpPeOOBaHMSIMU TP Pa3padoTKe KOHCTPYKUHH
HIIBY saBnstoTcs:

— obecrieueHre HanbobIrel 6e3omacHocTr u yeroiunBoctu [1T1BY;

— muanMansHoe nepemernenne I1I1BY npu 6ypennw;

— obecrieueHre MOOMIIFHOCTH 1 MAHEBPEHHOCTH TIPY TIEPEABIDKCHUH;

— OBICTpas yCTAHOBKA Ha TOUKY OypeHUS;

— JIOCTaTOYHOE KOJIMYECTBO TEXHOJNOTMYECKMX W JPYrHX 3aIlacos;

— ynoOHOe pacronoXeHne 00OpyZOBaHWS, HaJH4IHe JOCTaTOYHOTO
KOJIMYECTBA ITOMEIISHNH JUISl XPaHeHHUs YKa3aHHBIX 3aI1acOB M MEXaHHU3ALI
TIOTPY30YHO-Pa3TPy309HBIX padoT;

— MPOCTOTA M TEXHOJIOTUYHOCTD MPH CTPOHUTENHCTBE, U yA0OCTBO MpH
SKCIUTYaTaIUH;

— MMHUMAJIBHBIM PAcXojl MaTepHaJIOB U CHIDKEHHE TPYJOEMKOCTH;

— y4eT KOHKPETHBIX paiioHOB nmpuMeHenus I1T1BY.

EcrectBeHHO, B TEpeYHCICHHBIX TPeOOBAaHUAX €CTh IPOTHBOpE-
YUBOCTH, M OCYLIECTBUTH X B OJJHOIM KOHCTPYKIMH HEBO3MOXHO. [loaTOoMy
TIPY IPOEKTUPOBAHNH YUUTHIBAIOT KOHKPETHBIE YCIOBHS TPEAIIONAraeMoro
paiiona npumenenus [II1BY (rmybuna Oypenwus, rimyOuHa BOJbI, BOJTHEHHE,
BETED, JIEAOBOI1 ITOKPOB | T.II.).
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2. 3. 3. BypoBsle cyaa

VY nanenue paliloHOB OYpOBBIX paboT OT OeperoBEIX 0a3, CI0KHOCTh H
MaJasi CKOpoCTb OYKCHUPOBKH, a TAKKe HeOOJbIIAsi aBTOHOMHOCTD CHIKAIOT
3G PEKTUBHOCTh HCIIOIB30BAHMS ITOIYHNOTPY)KHBIX OYpPOBBIX YCTaHOBOK.
[TosToMy A71s1 TTOMCKOBOTO M Pa3BEOYHOrO OypeHHs B OTNAJICHHBIX paii-
OHaX MPHUMEHSIOT dypossie cyoa. (puc. 2.10).

OCHOBHBIM PEKHUMOM JKCIUTYaTalui OypOBBIX CYHOB SBIsIETCS Oype-
HUe CKBAXHUHBI (85-90 % OT Bcero BpeMeHH dKcIuryaTanuu cyaHa). [1oato-
My (opMa KOpIyca M COOTHOLICHHE TJIABHBIX Pa3MEPEHHH OIpPEAEISIOTCS
TpeOOBaHMSAMH YCTOMYMBOCTH M OOECIICUCHHSI CTOSHKH C BO3MOXKHO MaJIbI-
MU IepeMeneHnsiMA. BMecte ¢ Tem ¢opMa Kopiyca J0KHA COOTBETCTBO-
BaTh CKOPOCTH mepenBkeHns cyana 10—14 y3moB n OGonmee. XapakTepHas
0Cc00EHHOCTH TSI OYPOBBIX CYIOB — MaJlo¢ OTHOIICHHE IMUPHUHBI K OCAIKe
pasHoe 3—4.

YCThe CKBaKMHbI 4 Byposoe cyaHo
Ha MOPCKOM AHe (3asKopeHHoe)

Puc. 2.10. 3askopeHHOe OypoBOE CyTHO

[Mpnyem HabmOmaETCS TEHACHINS YMEHBIICHHS 3TOr0 OTHOMEeHUS (Y
cynoB «lIlemukany, «Caiinem II» u np.), 4T0 MOKHO OOBSCHUTH pacImpe-
HHEM pailoHOB paboTHl M TPEOOBaHMSIMH MOBBIIEHHUS MOPEXOAHOCTH. BI-
0Op TIaBHBIX pa3MEpeHHUil CyIHa 3aBHCHUT OT TpeOyeMOH Ipy30rmo beMHO-
CTH, KOTOpast ONpEIeIIeTCS PaCIeTHOW TITyOHMHON OypeHHsT CKBAaXXHMH U aB-
TOHOMHOCTBIO CyJTHA.

B npaktrke OypeHHs pa3BEeIOYHBIX CKBAXXMH HAa MOpE IIHMPOKO IpPH-
MEHSIIOT OJHOKOPITYCHBIC M MHOI'OKOPITYCHBIE CAaMOXOJHBIE M HECaMOXO[I-
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Hele cyna. C cepeaunsl 50-x 10 koHma 70-x rogoB aist OypeHus UCTIONb30-
BaJIMCh TOJBKO Cy/a C SKOPHOH M 3aKOJIbHOM cHCTeMaMHy CTaOWIIM3aIMI, UX
YIIeNBHBIHN BeC B IapKe IJIaBydrX OypOBBIX YCTAHOBOK cocTaBisit 2024 %.
OO6nactb MpUMeHEHHs A5l OypeHHs CYJOB C SKOPHOW CHCTEMOW cTabwin-
3alUM OrpaHr4eHa riyonHaMu mops 10 300 m.

HoBsle mepcneKTuBbl B OCBOCHUH MOPCKHUX MECTOPOXKACHHUH OT-
KpbutHCh B 1970-¢ romb! 61aromapst CO3MaHUI0 CUCTEMBI TUHAMHYECKOTO
TIO3UIIMOHNPOBAHUS, HCIIOJIH30BAaHUE KOTOPOl O3BOJIMIIO YCTAHOBUTH
PS PEKOPIIOB MO TITyOMHE pa3BeAbIBaEMBIX akBaTopHid. C 3TOro Bpeme-
HHU TIPON30IIET OTHOCUTENBHO OBICTPHIN POCT MUPOBOTO IapKa CyI0B
Juts OypeHust Ha OOJBIINX TITyOMHAaX MOpSI.

[Nprmepamu 3apyOeKHBIX CyIOB C IMHAMIYECKOW CHCTEMOH CTaOMITH-
3armu sBistiotes "Tlemikan" (o rryorHs! Mopst 350 M), "Cenko-445" (o
1070 m), "uckoBepep Ceern Cuz" (mo 2440 m), "Ilenepur" (o 1000 M nep-
Boe 1o 3000 M BTOpoe nokonenue), "I momap Yenenmkep" (mo 6000 M,
(hakTrUecKkn okopeHa TiryorHa Mopst 7044 m), "Cenxo-471" (o 8235 m).

Camoxoonvie dyposvie cyoa OBIBAIOT OTHOKOPITYCHBIMH M JIBYXKOD-
IyCHBIMHA (KaTaMmapaHbl). B oTedecTBeHHBIX NMPOM3BOACTBEHHBIX OpraHM3a-
IUAX HCIOJB3YIOTCS IMPEUMYIIECTBEHHO OJHOKOpITycHBIe. OOycioBieHO
3TO MEHBUINMH KalWTaJIbHBIMHU 3aTpaTaMH Ha WX M3TOTOBJIEHHWE, T. K. OHU
CO3/1aBAJIMCh HA 0a3€ TOTOBBIX MPOEKTOB KOPITYCOB PHIOOIOBEKNX CYOB.

OnnokopmycHble OypoBblie cyna Tuma "duoput", "Inabas", "a-
pout", "Kumbepaut", sKcIuTyaTHpOBaBIINECS B TIPOM3BOACTBEHHBIX
skcrieauimax BMHIIO "Coro3zMopHHKTeonorus ", OCHaeHbI SKOPHOH
CHCTeMOW cTabmnm3ariy, OypOBBIMHU CTAHKaMHU IIMTHHAEIGHOTO TUTIA U
TEXHOJIOTUYECKUM 000pyJOBaHNEM JUIsl POBENICHUS] HH)KEHEPHO-
TCOJIOTUIECKUX M3BICKaHWUH TIPH TITyOrHE BoAbI OT 15 mo 100 M.

OnbIT OypeHHS C 3TUX CYJOB BBISBIII PsTl X KOHCTPYKTUBHBIX
HEIOCTAaTKOB, OCHOBHBIMH U3 KOTOPHIX SIBISIFOTCS HECHAICKHAS CHCTEMA
cTabmImM3anuy Ha CKBaXXUHE, MaJIble pa3Mephl OYpPOBOI TUTOMIAAKH U OT-
PaHMYCHHOE YHCIIO TIOCATOYHBIX MECT M3-32 UCTIONIE30BAHUS CEPUITHBIX
KOPITYCOB PBIOOJIOBEIIKMX CYJIOB, HEBO3MOXKHOCTD Nepeayun Ha 3a00ii
HEOOXOIMMOM OCEeBO HATPY3KU PH OYPEHUM CTAHKAMU IITTUHASIBHO-
ro TUMa 0e3 KOMIICHCATOPOB BEPTHKAJIBHBIX MepeMeEIleHHi OYpOBOTro
CHapsi/ia, HEBO3MOXHOCTh POBEACHHUS KOMILIEKCA CKBAXKUHHBIX T€0-
TEXHHUYECKUX MUCCIIC0OBAHUI U 0TOOpA MOHOIUTOB BAABIMBAHUEM H3-32
HCIIONb30BaHUsI OYPHIbHOM KOJIOHHBI F€0JIOr0-Pa3BEIOYHOrO COp-
tamenTa guamerpoM 0,050 —0,064 m. EnnHCTBEHHBIH BUIT CKBRXKWHHBIX
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I/ICCJIeﬂOBaHI/Iﬁ, KOTOPBIC MOKHO IPOU3BOAUTL C 3TUX CYyAOB, — 3TO
MIPpECCUOMETpUH.

TexHONMOrM4IecKnii KOMIUIEKC Ka)KIOro CyIHa COCTOMT M3 OYypOBOM
YCTaHOBKH, CHCTEMBI JUISl MIPOBEJCHUSI CKBRKMHHBIX T'€OTEXHOJIOTHUECKUX
HCCIeJOBaHNH (CTaTHYECKOEe 30HIMPOBAaHUE U MPOOOOTOOP) M JOHHOH Tie-
HETPaLMOHHON ycTaHOBKH. Mcrmonp3oBaHne OypoBOro KOHAyKTOpa (BOIO-
OT/ENAIONICH KOJOHHBI) Ha 3TUX CyJax He mpexycMorpeHo. [IpuBon ocHOB-
HBIX OYpOBBIX MEXaHHU3MOB THIPABIMYECKUH, CITyCKOIOABEMHBIC ONepauu
MEXaHN3UPOBAHHI.

Criennaa3upoOBaHHBIX CY/IOB IS OypeHus pa3BeIOYHbBIX CKBAYKHH Ha
rimyorHax mopeii cbime 300 M B Poccun B HacTosimee BpeMs HeET.

Bonee mepcrieKTHBHBIM THIIOM CYIOB Uil OypEeHHS pPa3BEJOYHBIX
CKBQ)XMH SIBIISIFOTCS KaTaMmapaHbl. 110 cpaBHEHHIO ¢ OTHOKOPIYCHBIMH CYy-
JTAMH TAaKOTO K€ BOJOM3MEUICHHS OHM MMEIOT PsJ IpEeHMyIIecTB: Ooiee
BBICOKYIO YCTOWYMBOCTH (aMIUIMTYZa OOpTOBOM Kadku KaramapaHa B 2—3
pa3a MeHbIIIe, YeM Y OIHO-KOPITYCHBIX CYyJOB), YTO IO3BOJISIET padoOTaTh B
JYYIINX YCIOBHSAX NP CHIBHOM BOJMHEHHUH Mops (ko3 ¢umnmeHt pabodero
BPEMEHH JIBYXKOPITYCHBIX CY/IOB OOJbIIE, YEM OIHOKOPITYCHBIX, MUHIMYM
Ha 25 %); Gonee ynoOHYt0 1u1st paboThI 110 (hopMe M 3HAUUTEITHHO OONBIIYIO
(1a 50 %) mone3Hyro MIOImaab HamyOb! (MOCKOIBKY HMC- TOJIB3YETCS MEX-
KOPITLyCHOE IPOCTPAHCTBO), YTO JTaeT BO3MOXKHOCTh Pa3MECTHTh Ha maiyde
HE0OX0ANMOE KOJIMYECTBO TSDKENIOoro OypoBOoro o0OOpyHOBaHHWS; Mayio
0CaJIKy M BBICOKYIO MaHEBPEHHOCTH (KaXKABIH KOPITyC CHaO)XEH XO/IOBBIM
BHUHTOM ), YTO CIIOCOOCTBYET MCITOIb30BAHUIO HX B YCIOBHSIX MEITKOBOIHOT O
menbpa. CTOMMOCTh MOCTPOWKH OJHOKOPIIYCHOTO CyIHA CO CPaBHHMOM
wromanpio pabouei mamyoesr Ha 20-30 % BBIIE CTOMMOCTH Cy/AHa-
KaTamapaHsa.
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Puc.2.11. Byposoe cynno "Karamapan"

Awmepukanckas ¢up-
ma "Pumuar sap bartec"
rocrpousia OypoBoe CyIHO
"Karamapan", cocrosiuee
u3 JBYX OapX, CKperJicH-
HBIX JIEBATHIO OAIOYHBIMU
¢depmamu (puc. 2.11). Jnn-
Ha cyaHa 79,25 M, mupuHa
38,1 M. C Hero MOKHO
OypUTb CKBA)XXHMHBI TIIy-
ounoii 1o 6000 M mpu JrO-
6oif TmyOmHe wmopsa. Ha
CyIHE YCTaHOBJIEHBL Oy-
poBas BBIIKA BBICOTOM
43,25 M C TIpy30noaBEM-
Holt cmnoit 4500 xH; po-
TOp; nByxOapabaHHas Je-
6ezKa ¢ IPUBOIOM OT ABYX
mu3enel; nBa  OYpOBBIX

HacocCa € MpUBOAOM OT ABYX JAPYIHUX HHBCJ’ICFI; HeMeHTHpOBOqHBIfI arperar;

pe3epByapbl I TIIMHUCTOTO paCTBOPA; BOCEMb

SIKOPHBIX JIEOETOK C JJIEK-

TPOTIPUBOJIOM OT ABYX [H3€Ib-T€HEPAaTOPOB IEPEMEHHOI'0 TOKA MOIIHO-
cthio 1o 350 kBrt; xumbie moMerienus st 110 genoBek.
W3 6ypoBBIX CyI0OB-KaTaMapaHOB 3HAYNUTEIHHO MEHBIINX I'e0-
METPHYECKNX U SHEPreTHUECKHUX MapaMeTpoB CIEAYEeT OTMETUTh OTede-
cTBeHHbIe KaTamapaHnsl "['eomnor-1" u "T'eonor [Ipumopes", TexHUUECKas

XapaKTCPUCTHUKA KOTOPBIX MMPUBLCICHA HUIKC.

"Teonor-1"

Bomon3MeImeHne, T.........ccoevevene. 330
JUTHHA, Moo 24
J1R0710) 7120 Y 14
Ocanka 0€3 TPy3a, M....c.cocerveerennenn 1,5
Bricota HagBogHOTO OOpTa, M 1,7
MoIHOCTh U3enb-reHEPaToOpoB, KBT:

1) £20:93 10 ) SO 2x106,7

BCIIOMOTIaTeNbHBIX. ... .. 2x50
CKOpOCTD XO/1a, Y3JIBL......cc.crvennene. 8
MopexomHOCTb, OaIlTbL................. 6

YcnoBust paboThI:

ymaneHue oT oepera, KM.......... Ho3
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MHHUMAJIbHAsA I‘J'Iy6I/IHa MO-

BOJIHCHHEC MOpH, OaJlIb.

MunuMasbHas TITyOnHa MOpsi, Ha KOTOPOH BO3MOXHO OypeHHe C
KaTamapaHa, OIpeeNsieTCs] BeIMUMHON €ro 0Ca/Iki, MaKCUMalIbHas —
JUTMHOM SIKOPHBIX TPOCOB. BO3MOKHBIE MITyOMHBI OypeHHsT CKBAKUH 3a-
BHUCSIT OT THIIA YCTAHOBJICHHBIX Ha KaTaMapaHax OypOBBIX YCTaHOBOK.

Karamapan "I'eonor-1" (puc. 2.12) moctpoeH crieruaibHO VTS HEKe-
HEPHO-TEOJIOTMYECKIX M3bICKAaHNH B IPHOPEKHBIX akBaTOprsix YepHOro mMo-

psL.

Ha karamapane cMOHTHpOBaHBL: ycTaHOBKa YI'b-50M c anexTponpu-
BOJIOM Uil OypeHMsl CKBakWH IiyomHOH m0 30 M 1Mo mopojaM ymapHBIM,
KOJTOHKOBBIM U IIHEKOBBIM CIOCO0aMH; TIOIBOJHAS MEHETPAalOHHO-
kapotaxHas crannus [ICIIK-69 mis nccnenoBanus GU3NKO-MEXaHIIECKUX
CBOWCTB MSTKUX TPYHTOB M YCTAHOBJICHUS JHUTOJIOTUYECKOTO CTPOCHUS
MOPCKOTO JIHa; ceificMoaKycThdeckas cTaniws "[pyHT" 11 HenpepsIBHOTO
Npo(QWINPOBAHUST C IIETBI0 IOJMYYEHHS CBEJCHHH O JINTOJIOTHYECKOM
CTPOEHUU MOPCKOTO JHA MO BCEH 30HE MEXAY ONOPHBIMH CKBaKMHaMH. B
TouKe uccienoBaHus "['eomor-1" 3akpemnysieTcst YeThIpbMS SIKOPSIMH, a Ha
TITyOMHaX MOpS 710 7 M — JIONMOJTHUTEIBHO JIBYMS 3aKOJIBHBIMU CBAasIMU JJTH-
HO¥1 110 8 M.
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Puc.2.12. Cxema pa3MelieHUs] OCHOBHOI'O TeXHOJIOTHY€eCKOro 000pyA0BaHHS IS
HMHKeHePHO-Te0JJ0THYeCKHX uccjeaoBanuii Ha cyaHe "T'eostor-1":

1, 2, 3, 4 — nebeoka, Kkonep, WMaHzu NeHeMpPAayUuoHHble, NYIbM YNPAeieHus U 00K peau-
cmpayuu IICIIK-69 coomeemcmeenno, 5 — ycmanoska 6yposas YI'B-50M; 6, 7, 8 — npu-
EeMHUK, U3yuamenb, OI0KU 8030VHCOCHUS U Pe2UCMPayuu CIMAHYUU CelcCMORPOPUIUPOBaA-

nusa "I pynm" coomsemcmeenno; 9 — 2udpobax ¢ eudpocucmemoi u 6ariacmom IICIIK-

69; 10,11

u 12 — kopnyc, Hacadka HANPagIAWAs OBUNICUMEISL U CBALIHOE YCMPOUCEO

cy()Ha COOmeemcmeeHHO

Hecamoxoonsie nnagyuue 0yposvie ycmano6Ku co3IaloT, UCTIONb3Ys
B KauecTBE OCHOBaHMS, HE IpeJHa3HaYCHHbIC I OypeHus] HecaMOXOIHbIe
cyna (bap)kH, ITANIKOYTHI, MIAJTaHABI), JEPECBSIHHBIE IUTOTHI IIH CIIENHUAIHLHO
W3TOTOBIICHHBIE A1 OypeHWs METaJUIMYeCKHe IOHTOHBI, KaraMapaHbl H
TpHUMapaHbl.

W3 HecaMOXOZHBIX CyJOB 4allle BCEro MCIONb3yloT Oapxu. M3 Bcero
MHOT000pasus TUIOB Oap>k HE BCE MPHUTOIHBI U MPOU3BOJICTBA OypOBBIX
pabot Ha Mope. Hanbonee ynobHa cyxorpysHas 6apka ¢ OTKPBIBAIOLIMH-
csl B IHUIIE JIIOKaMH, Oarogaps yeMy OypoBOil CTAaHOK MOXKHO YCTaHOBHTh
B nienTpe Oapxw. Ilepen nmpomsBoacTBOM paboT OapKy 3arpyxaror Oania-
CTOM ISl IPUIAHUS eif OOJbIIel OCTONYHNBOCTH.

Wnorma nns OypeHnst IPUMEHSIOT JJBE OAHOTHITHBIE OapXH, crapeH-
HBIE TONepeyHbIMH OpychsiMu. OOpa3yercsi KaTaMapaH C 3a30pOM MEXIY
OaprkamMH, B KOTOPOM pa3Mellaercs yCcThe CKBa)kKMHbI. CriapuBanHue Oapx
TIO3BOJISIET TIPUMEHATH TSDKENbIe OypOBBIE YCTAaHOBKM M BECTH OypeHHE B
HEeOJIarONPHUATHBIX THIPOANHAMUYECKHUX YCIOBHAX MOPSL.

BypoBble mnoTl Hambomee AOCTYIHBI B HW3TOTOBIECHUH. TspKenble
IUTOTHI TITYOOKO IOTPYKEHBI B BOY. DTO MOBBINIAET UX YCTOHYMUBOCTD, HO
YBEITMYMBACT OCAJIKy W HE MCKIIIOUAET 3aXJIECTBIBAHUE 000PYAOBAHMUS aXKe
HeOopIIoi BoHOW. CO BpEeMEHEM IUIOTHI TEPSIOT CBOIO IUIaBY4ECThb, U
CPOK CITy’>KOBbI NX CPaBHUTEIIHHO HEOOIBIIOH.

BypoBble MeTaijuMyecKue TOHTOHBI MO BOAOM3MELICHHWIO NEAT Ha
serkue mwiomanpo 30—40 M? u Tmkenbie mwiomanso 60—70 M. Ycroituu-
BOCTh TIOHTOHOB HEBBICOKAs, M MCHOJNB3YIOT UX MPEUMYIIECTBEHHO Ha 3a-
KPBITBIX aKBATOPHSX MPU BOJIHEHUH MOPSI 110 2 Oaos.

B Poccun npu Oypernu Ha menbde JalbHEBOCTOYHBIX MOPEH Ir-
POKOe NMpUMEeHEHHE TOTYIHIN KaTaMapaHsl THIa "AMyp" U TpuMapaHbl
tuna "Ilpumopernt”, mpeacTaBisroNe cOO0H CyIa MaJIOMEpHOTo (IoTa
C OrpaHNYCHNEM IUTAaBAHHS 110 BOJIHOBOMY COCTOSIHUIO MOpsI 10 5 6ai-
noB. IlepBble HecaMoXxoaHbIE. BTOphIEe MOTYT IIepeIBUraThCsl CaMOCTOSI-
TEIBHO CO CKOPOCTHIO JI0 4 Y3II0B B TUXYIO MO0y Ha HEOOIBIIINE pac-
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CTOSIHUS B TIPEAENax pa3BeapiBaeMoi OyxThl. OHAKO UX TOXKE OTHOCST
K HECAaMOXO/HBIM, T. K. YCIIOBHUS PaOOTHI B ITOAABIISIIONIEM OOJIBIIMHCTBE
CiTy4aeB BBIHYXJIAIOT UCIIOIB30BaTh ISl NX OYKCHPOBKH BCIIOMOTa-
TeNIbHBIE CyAa. YKa3aHHbIC KaTaMapaHbl U TPHMapaHbl pa3padoTaHbl
CKB AO "Janesmopreonorus" st 0ypeHus: yaapHO-3a0MBHBIM U Bpa-
IIaTeJIbHBIM CIIOcO0aMM Pa3BEIOYHBIX CKBaXKMH KOHKPETHBIX ITapamMeT-
POB U UMEIOT CIEAYIOLUE TEXHUYECKHAE XaPAKTEPUCTUKU:

Kartamapan Tpumapan
"Amyp" "IIpumopey"”
JmnHa, M..... 13,6 18,60
lIupuna, m 9,0 11,80
BricoTa 60pTa, M.....oeveeereeiee. 1,5 1,85
OCATKA, M.....eveeeriacrieeereeireeeneennen 0,8 0,95
Bonousmemnienue, T...................... 40 65
UYncno u Macca (Kr) SKOpeH......... 4x150 4x250
I'pyzonogsemuas cmma  Oypo-
BOM BBIIIKH, KH........ccvvvenrienn. 200 300
[TapaMeTpsl CKBaXKUHEI, M:
TITyOMHA TI0 BOJIE. ... eeveenennnen- 25 50
ITyOMHA TI0 TTIOPOJAM. ............. 25 50
MakcuManbHbIA JUAMETP 1O
KOIIOHHE 00CaIHBIX TPYO............. 0,146/0,166 0,219/0,243

Tpumapan "[Ipumoper” — IIBY ¢ Tpems KoprycaMu CepUHHBIX CY/IOB,
COEIMHEHHBIMH IIIOCKMM MOCTOM M3 CTalbHOro mpokata (puc. 2.13, 6).
X0n0BOW ABHTaTEeNhb M BUHTOPYJIEBOE YCTPOWCTBO pa3MEIIEHBI B CPEIHEM
KOpITyCe, CMEIIEHHOM B KOPMY OTHOCHTEJIEHO OOKOBBIX. [l3eb-reHeparop
W TIPOMBIBOYHBI HACOC PACHOIOKEHbI B JBYX MapajuUICNbHBIX OOKOBBIX
Kopmycax Tpumapana. Ha mamrybe B KOpMOBOI 9acTi yCTaHOBKH HaXOJHUTCS
HaJICTPOIKa OBITOBBIX M CIY)KEOHBIX TIOMEIIEHUH, B HOCOBOM — pa3MeIIeHO
OypoBoe obopynoBanue, coneprkariee JI-o0pasHyro OypoBYyIO BBIIIKY, JIe-
Oenxy Ui yrnapHO-3a0MBHOTO OypeHHMsI, TAIEBYI0 OCHACTKY M JIeOeIKy A
moJpeMa TpyO, BparaTellb U BHOPaTop.

B many6e 1Y "Amyp" u "IIpumopen" umerorcst [1-o6pa3Hbie BbIpe-
3Bl ISl OTXOJa YCTAHOBKH OT CKBa)KMHBI O3 M3BICYEHHs 00CaIHBIX TPYO
Ha BpeMs IUTOpMa, IUIOXOW BHIMMOCTH WM PEMOHTA M IOCIEIYIOIIETO
NOJX0oNa K CKBaXKHMHE Ul MPOJOJDKeHMs OypeHus. HemororusieMocts u
YCTOIYHMBOCTD 9THX YCTAHOBOK COXPAHSIOTCS NPH 3aTOILICHHH JIFOOOT0 OJ1-
HOT'O OTCeKa.
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Puc. 2.13. I1naByune 6ypoBsle ycraHoBkr AO "Jlamsmopreonorus':
a—TIBY "Amyp": I — sxopHas nebenka, 2 — pybka, 3 — OypoBas nedeska, 4 — OypoBast

Boimka; 6 — [IBY "IIpumopen": / — HancTpoiika, 2 — OypoBas BbIIIKA, 3 — OypoBas Jie-
Oenka,

4 — taneBas nebenka, 5 — BUOpaTop, 6 — BpamaTelb

Karamapan "Amyp" — [1BY ¢ aByMs mapajuielbHBIMH KOPITyCaMH ce-
PUHHBIX KpaOoJOBHBIX OOTOB, COCAMHEHHBIMHM B BEPXHEH YacTH IUIOCKAM
MOCTOM U3 CTaJBHOTO IIPOKaTa, 0OpasyrommmM odrryto mamyoy (puc. 2.13, a).
DHEepProcwJIoBOoe M BCIIOMOTaTENbHOE 00O0pYIOBAaHHE YCTAHOBKH PACIOJIO-
JKEHO B KOpITycax KaTramapaHa, 4TO yBENW4mwIo padodyio ruromanky. Ha
namybe ycraHoBiIeHBI A-oOpasHast OypoBasi BBIIIKA, JieOeaKa Il yIapHO-
3abuBHOTO OypeHusi, BuUOparop, obcagHble TpyOBI, pabounii MHCTPYMEHT,
pyOKa, 4eThIpe SIKOpHbIE JIeOeAKH
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3. TEXHUKA U TEXHOJIOI'USI BYPEHUSA

MOPCKUX CKBAKWH

BoBneuenue B npou3BOACTBO MUHEPAIBHBIX PECYPCOB MOPCKUX Me-
CTOpO)KI[eHI/Iﬁ ITOJIE3HBIX WCKOIIACMBIX BKIIFOYACT WX ITOUCK, Pa3BE€AKY, pa3-
paboTKy ¥ HEpa3pBIBHO CBA3aHO C HEOOXOIMMOCTBIO OYpEHHUS CKBaKHH Ha
aKBaTOPUSIX.

Bypenue ckBaxuH Ha MOpe TpyJIHEE U JIOPOXKE, UM Ha CYIIIE.
OOyCII0BIICHO 3TO HaJIMYUEM HAJ MPUIOHHBIM YCTHEM CKBasKHHBI BOJI-
HOT'O ITPOCTPAHCTBA, HEOOXOAMMOCTHIO IPUMEHSTh CIICIHaIbHbIE MOp-
CKHE OCHOBAHWUS JUTS Pa3MEIICHUS Ha HUX OypOBOT'O O0OPYIOBAHUS U
BEITIOJTHEHUS ¢ HUX KOMIUTEKCa padoT, CBI3aHHBIX C TMIPOBOIKON CKBa-
JKUHBI, CJIOKHBIMU THAPOJIOTHIYCCKUMHA U METCOPOJIOTUYCCKUMHU YCII0-
BUSIMH PaOOTHI Ha aKBAaTOPHSIX (BETPHI M BOIHEHUS, IPHIIUBEI, OTIINBEI U
TE€YCHUA, TYMaHbI, MOPOCH, CHET U TOPU30OHTAJIbHAsI BUAUMOCTD, JIEI0-
BEIM PEXXUM, TeMIIeparypa Bo3IyXa U BOIBI) H T. II.

Puc. 3.1. {ns addexTHOl pa3paboTku 3anacoB HE(YTU HCIONB3YIOTCS IIEPEHLOBBIC TEXHO-
JIOTUHM TOPU30HTAIILHOTO OYPEHUS U BBIOJIHEHHUS TIOIBOAHBIX paboT
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Berpsl, BoHEHUS 1 TE€UEHHS BOJHOTO IPOCTPAHCTBA, HaXOsIIe-
rocs HaJl IPUJOHHBIM YCThEM CKBaXKMHBI, BBI3BIBAIOT KaUKy IUIABydeH
OypOBOH YCTaHOBKH, IIepeMeIIeHIe 000PYyIOBaHKS 1 HFHCTPYMEHTOB IO e¢
nayoe, Ipeii¢ 1 CHOC YCTAHOBKY B HAIIPABJICHUH BETpa Wi TeueHust. Kauka
OKa3bIBaeT HEOJATONpHUSITHOE (PH3HONIOrIecKoe BO3ICHCTBHE Ha JIFOCH, pa-
GoTatonyx Ha OypoBoii ycraHoBke. BormHenne Mopst BpeHo 1 ipu OypeHn!
CO CTalMOHAPHBIX (HETIO/IBIKHBIX) YCTAHOBOK, T. K. BOJIHBI, 00-
PYILIMBAIOLIHECS HA OCHOBaHHUE OYpOBOH, MOT'YT IIOBPEIMTH €0 MM TIOJTHO-
CTBIO Pa3pyILHTb.

Poixieie opoAabl MOPCKOI'0 JHa OOBIYHO CHIBHO O6BO,HH€HLI. HpI/I
6ypeHI/II/I B TaKUX IOPOJAax IJIst o0ecIeueHust COXPaHHOCTH KE€pHa " yC-
TOMYHMBOCTH CTCHOK CKBAXKUH OPUXOAUTCA UCIIOJIB30BATh CIICHHUAJIbHBIC
TEXHUYCCKUEC CPCACTBA U OCYHICCTBIIATE TCXHOJIOTNICCKUEC MEPOIIPUA-
THA, Tpe6yIOHII/I€ JOIOJHUTCIIbHBIX MATCPHUAJIbHBIX 3aTpaT U YAOBJIC-
TBOPAIOIIHNEC JKECTKUM Tpe6OBaHI/I$IM OXpPaHbI 0pr>1<a}01nef/'1 Cpeabl OT
3arpsA3HCHU.

Crenmdudeckne THAPOIOTHIECKHE W METEOPOJIOTMYECKHE YCIOBUS
MOpsI, OTPAaHUIHNBAIOT BO3MOXXHOCTH M CHIDKAIOT 3 QEKTUBHOCTD IIPUMEHE-
HUS CIIOCOOOB, TEXHUYECKUX CPENICTB M TEXHOJIOTHH OypeHus, HCIOb3ye-
MBIX Ha cyme. [Tostomy mpoOiema moBbimeHus 3QHEeKTHBHOCTH OypeHHs
CKBO)XMH Ha MOpE JI0 CHX TIOp SIBISETCS OJHOM M3 CaMbIX BaXXHBIX B MPO-
1iecce BOBJICUCHHUS B MPOW3BOJCTBO MHHEPAJBHBIX PECYPCOB MOIBOIHBIX
MECTOPOXKIECHHM.

J1nist ©ypeHust ¥ TIOCTIe Ty OIIEH SKCILTyaTaIi TAKUX CKBKHH SKOHOMHYIC-
CK{ ONPaB/IaHHBIM SIBISIETCS CO3JaHME JIOPOTOCTOSIIIMX MACCHBHBIX CTAaIlOHAP-
HBIX, TOJYCTAIIMOHAPHBIX W TOTPYXHBIX KOHCTPYKIMH OCHOBAaHMH, KOTOpBIE
TIO3BOJISTIOT pa3MeIaTh Ha HUX TPAJUIIMOHHYIO OYPOBYIO TEXHHKY M HCIIONB30-
BaTh XOPOIIO OTpaOOTaHHBIE HA CYIE TEXHOJIOTMH OypeHus, ToObuH, cOopa u
TIOZITOTOBKH HE()TH ¥ Ta3a K TPAHCTIOPTHPOBAHHMIO.

Bypenne pas3BenovHBIX CKBaXXMH Ha MOpE TpeOyeT MpUHIMITHAIBHO
HOBBIX KOHCTPYKIMH OypoBOro OOOpYAOBAaHHMS W TEXHOJIOIHMH, KOTOPHIE
TapaHTHPOBAIN OBl POXO/KY CKBaKHH C COOMIOCHNEM TpeOoBaHUN Oe30-
MAaCHOCTH, KOJIOTHYHOCTH M OOecrieyrBai ObI BBICOKOE KadeCTBO padoT
NpH HAaUMEHBINHX 3arpaTax. s co3maHus TaKMX TEXHOJOTMH W TEXHHKU
HE00XOIMMO OOOOIIUTE M OICHUTH MMEIOIIHIACS ONBIT IPUMEHEHHUS COBpPE-
MEHHBIX TEXHHYECKUX CPEJICTB M TEXHOJIOTHH OYypeHUs Ha MOpe, HaydHO
000CHOBATh palMOHANIBHBIC ITyTH UX NalbHEHIIETO Pa3BUTHS.
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3.1 YcaoBus OypeHns Ha Mope

Ha mporiecc OypeHuns cKBaKWH Ha MOPE BITUSIOT €CTECTBEHHEIC,
TEXHUYECKHE U TEXHOIIOTHIeCKue GakTopkl (puc. 3.2). Hanbomnbiree
BITMSTHHC OKA3hIBAIOT €CTCCTBEHHBIC (PAKTOPHI, OTIPEICIISIONINC OpraHu-
3amuio padoT, KOHCTPYKTUBHOE MCIIOTHCHHUE TEXHUKH, €€ CTOMMOCTH,
T'COJIOTUIECKYI0 HH()OPMATHBHOCTL OypeHus u T. . K HUM oTHOCATCS
THIPOMETEOPOIOrHIECKIe, TeOMOP(OIOTHIECKHE 1 TOPHO-
T'€0JIOTNYECKHUE YCIIOBHS.

Tuopomemeoponozuyeckue ycaosus XapaKTEPU3YIOTCS BOJHCHUCM
MOpS$I, €r0 JICAOBBIM H TEMIEPATypPHBIM PEKMMaMH, KOJICOAHUSIMH YPOBHS
BOJBI (TIPYJTUBBI — OTIIUBBI, CTOHBI — HATOHBI) U CKOPOCTBIO €€ TCUCHHS,
BHIVIMOCTBIO (TYMaHbI, HU3Kasi 00Ta9HOCTD, METEITH, OCAIKH).

Jlst GonmpImHCTBA MOpei, oMbIBatomix Oepera Poccuu (SImorckoe, OxoT-
ckoe, bepunroso, benoe, bapennieBo, TaTapckuii IpomiB), XapakTepHa CIETYIO-
II1ast CPEMIHSIS TIOBTOPSIEMOCTh BBICOTHI BOITH, %: 10 1,25 M (3 Gamma) — 57; 1,25~
2,0 M (4 6amma) — 16; 2,0-3,0 M (5 6ammtoB) — 12,7; 3,0-5,0 (6 6aymtoB) —10. Cpen-
HSIs IOBTOPSIEMOCTH BBICOTHI BOJH 710 3,0 M B bantuiickom, Kacrmiickom u Yep-
HOM MOpsix cocTaBisieT 93 %, 3,0-5,0 M —5 %.

Jnst OypeHus Ha aKBaTOPHUSAX OMACHBI OTPHIATEIBHBIC TEMIICPATYPHI
BO3/yXa, BBI3BIBAIONINC OOJICICHEHHE OYpOBOTO OCHOBAHHS M 00OpYHOBa-
HUS U TpeOyromme OONBIINX 3aTpaT BPEMEHH W TPyIa Ha MPUBEACHUC B
TOTOBHOCTH CHJIOBOTO O0OpPYIOBaHUS MOCIIE OTCTOSI.

OrpannurBaeT BpeMs OypeHHsI Ha MOPE TakKe CHIDKCHUE BH-
JIUMOCTH, KOTOpOE B O€3JICIOBBIN IEPHO]] YaIlle OTMEUALTCS B HOYHEIC U
YTPCHHHE YACHI.

T'eomopghonocuueckue yciogus ONPEEISIFOTCS O4ePTaHMAMHI M CTPOe-
HHEeM Oeperos, Tonorpadueil u MOYBOH AHA, YIAIEHHOCTHIO TOUEK 3aJI0XKe-
HUS CKBa)KUH OT CYIIH U 00YCTPOEHHBIX NOPTOB U T.11. {11t menbhoB modtu
BCEX MOpEW XapaKTepHbI Masible YKJIOHBI AHa. V300aThl ¢ OTMETKOH 5 M
Haxozsres Ha paccrostHud 3001500 M ot Gepera, a ¢ ormerkoid 200 m —20
—60 kM. OIHAKO UMEIOTCS KeJl00a, JOJUHBI, BIIAJUHbI, OAHKH.

ITouBa nHA na’ke HA HE3HAYMTENBHBIX IUIOMIAISMX HeopHopoxaHa. Ile-
COK, TJIMHA, WJI YEPEAYIOTCSl CO CKOIUICHHMSMH PaKyIIKH, TPaBUs, TaJbKH,
BaJYHOB, a MHOTJa M C BBIXOJAaMH CKaJbHBIX IIOPOJ B BHZIE PU(OB U OT-
IEIbHBIX KaMHEH.

Ha nepBoii craguy 0CBOEHUSI MOPCKUX MECTOPOXKIEHUI TBEPABIX IO-
JIE3HBIX MCKOMAeMbIX OCHOBHBIM OOBEKTOM TI'€OJIOTHYECKOTO M3YUCHHUS SIB-
JISTFOTCSA YYaCTKH B MPHOPEKHBIX paiOHaxX C TIyOMHaMu akBaTopuid 10 50 M.
OT0 00BSICHSAETCS MEHbIIEH CTOMMOCTBIO Pa3BEAKU M pa3pabdOTKH MECTO-
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POXKIOCHWH HAa MEHBIIMX INTyOMHAX W JOCTATOYHO OOJNBIION ILIOIIABIO
menbha ¢ rmyouHaMu 10 50 M.
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Puc. 3.2. ®axropsl, Biausomue Ha 3Q()eKTHBHOCT OypEeHHs CKBaXXHH Ha MOpe
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OcHOBHas1 30Ha ITIeNTb(a, pa3BeIpBacMasi TEOIOraMH, COCTABILICT TIOJIOCY
LIMPHUHOM OT COTEH METPOB JI0 25 KM. Y IAJIEHHOCTh TOUYEK 3aJI0KEHHUS] CKBAXKUH
ot Oepera mpu OYpEHHH C JIGOBOTO TPHITAsi 3aBUCHT OT IMPUHBI MPHITANHON
TOJIOCHI U [ QpKTUYECKUX MOPEN JOCTUTAET 5 KM.

Topno-eeonocuueckue ycnosusi XapakTepu3yloTCsi B OCHOBHOM MOILI-
HOCTBIO U (DYM3MKO-MEXaHHYCCKHMH CBOVCTBAMHU TOPHBIX TMOPOJ, Tepece-
KaeMBIX CKBaXHHOU. OTnokeHUs 1mIenb(a 0OBIIHO MPEACTABICHEI PHIXJIBI-
MU TIOPOJIAMH C BKITIOYCHHUEM BaTyHOB. OCHOBHBIMHU COCTABJIAIOIIUMH JIOH-
HBIX OTJIOKCHUWH SIBIITIOTCSI VUTBI, TICCKH, TVIMHBI W Talbka. B pa3ImaHbIX
COOTHOIIICHUSX MOTYT OOpPAa30BBIBATHCS OTIOKCHUS IeCUYaHO-TaJcuHEIC,
CYIJIMHKY, CYIIECH, TIECUaHO-WIUCThIC U T. 1. [ menbda qampHeBOCTOU-
HBIX MOpEU MOpoAbl TOHHBIX OTJIOXKEHUW MPEACTABIECHBI CIEAYIOUMMH BU-
nmamu, %: miel — 8, mecku — 40, TnuHbl — 18, rameka — 16, mpoune — 18. Ba-
JYHBI BCTPEUAIOTCS B Tipenenax 4—6 % B pa3pese MpoOypeHHBIX CKBAKHUH U
10-12 % ckBa)KHMH OT OOIIEr0 NX KOJINYECTBA.

3. 2. TpeboBaHust K OypeHUIO pa3BETOYHBIX CKBAXUH HA MOpE

Bo n3bexanne HeolpaBIaHHBIX 3aTpaT Ha MPOBEACHHE OYPOBBIX pa-
00T ¢ W3NMIIHEH WM HEeIOCTaTOYHOM IEeTalbHOCTHIO OypeHWe MOIDKHO
OCYIIECTBIISITECS € COONIOZCHHEM TIPEOBSBIIEMBIX K HEMY TI'€0JIoro-
Mmeronmdeckux TpedoBannid (I'MT), OCHOBHBIMH OOIIMMH TO3HLUSAMH KO-
TOPBIX JUISl CKBAXKHMH JIFOOOTO Ha3HAYEHHMS SIBIISIOTCS 3a/addl OypeHwus, TIIy-
OWHa 1 IMaMeTp CKBa)XKMHBI, TEXHOJIOTHYECKAsl CXeMa U METOJMKa OypeHus,
JUTMHA peiica M BBIXOJ KepHa.

W3 MecTopoXIeHUI TBEpHABIX TONE3HBIX HMCKOMAEMbIX Ha MOPCKOM
menb(e 0COOEHHO NMPUBJIEKATENBHBI POCCHINMM. B HUX KOHIEHTPHUPYIOTCS
OyaroposiHbIe U peKUe METAIUTBI, IparoleHHbIE MHUHEPAIIBl M PY/IBL.

I'myOuHy CKBa)KMHBI HIDKE JHA MODS ONPENENISAIOT MCXOMAsS U3 TOTO,
410 B cooTBeTcTBHM ¢ MT OHa noymKHA mMozcedb KOpEeHHbIE TOpob! (Tu1o-
THK) ¥ YITIyOUThCSA B HUX Ha 1—2 M JUIS MOJIyYeHHS! JOCTOBEPHBIX JAHHBIX.
MoOIIHOCTH PBIXJIBIX 00pa30BaHMIl HA MECTOPOXKICHUSAX POCCHINEH OOBIYHO
He npessimaioT 100 M (wame Beero 15-20 m).

Juametp OypeHust 1 yrmyOieHne 3a pelic TP pa3BeIKe POcChIell ycTa-
HAaBIIMBAIOT B 3aBUCHMOCTH OT BHZIA TOJIE3HOTO UCKOMAEMOrO0, CTa/IMH Pa3BEIKH,
Ha3HAYCHHS ONPOOOBAHMSI, BHYTPESHHETO CTPOCHHS MPONYKTUBHBIX OTJIOXKCHHIA
POCCBIIH, Pa3MepoB, KOJMYECTBA M OCOOCHHOCTEH MPOCTPAHCTBEHHOTO paciipe-
JICNICHUS 3ePeH TIOIE3HBIX MUHEPAJIOB B MPOTYKTHUBHBIX OTIIOXKEHHSX, BO3MOXK-
HBIX MOIIHOCTEN IMyCTBIX MPOCIIOEB.

B uHTEpBaNBl AMAMETPOB U IIIyOHH pa3BEIOYHBIX CKBa)KHH Ha TBEP-
Ible TIOJE3HBIE WCKOMAeMble BIMCHIBAIOTCS MAapaMeTphl HH)XEHEPHO-
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Te0JIOTMYeCKUX CKBaXXHH. VX riyOuHa Ha cyme cocraBiisieT 00braHo 10-20
M. Ha Mope u3-3a MHTEHCHBHOCTH BHEIIHUX BETPOBBIX W BOJHOBBIX HArpy-
30K, ITOJIBOJHBIX TECUCHUH, MOIMBIBAIONINX (YHIAMEHTBI COOPYXEHHH, U
OOBOJJHEHHOCTH JIOHHBIX TPYHTOB TIJyOWHBI HHXEHEPHO-TEOJIOTHYECKHUX
CKBa)XUH BO MHOT'O pa3 OoIbIIIe.

OcHoBHO¥ 3a/1a4eii OypeHus sIBISIETCS HE TOJIBKO U HE CTOJIBKO MOJTyYeHUE
npo0 rpyHTa (MOHOJMTOB), CKOJIBKO OOECIIEYEHHE BO3MOXKHOCTH IPOBEICHMS
Pa3IMYHBIX T€OTEXHUYECKHX HCCIENO0BAHMI HEMOCPEICTBEHHO B CTBOJIE CKBa-
JKMHBI C TIETIBI0 ONpEieNieHusT (PUBUKO-MEXaHNUECKUX CBOWCTB IPYHTOB B YCIIO-
BUSX HX ECTECTBEHHOTO 3aJeTaHMs. BOJNBIIMHCTBO HATYPHBIX CHOCOOOB OI-
peneNeHns CBOWCTB TPYHTOB OCHOBAaHO HA BIABJIMBAHUM B HUX COOTBETCTBYIO-
[MX HaKOHEYHWKOB (CTATUUECKOE 30HIMPOBAHMUE, JIONACTHRIA Ccpe3 | Ap.), UTO
OKa3bIBaeT BIMSIHIE Ha BEIOOP IMaMEeTPOB OypOBOTO TEXHMYECKOT0 KOMITIEKCA 1
CKBQKUHBL

TexXHNYeCKH W TEXHOJOTMYECKH HauOoJiee ONpPaBIAHHBIM SIBIISIETCS
UCTIONIb30BaHUE OYPOBBIX KOMIUIEKCOB, OCHOBAaHHBIX HAa NMPUMEHEHHH B Ka-
yecTBe OypOBOI'0 MHCTPYMEHTA TJIaJIKONIPOXOIHBIX OYPHUIBHBIX TPYO OO0JIb-
IIOTO JITaMeTpa B3aMEH OOBIYHBIX T'€0JIOr0-pa3BeIOYHBIX, NCTIOIB3YEMBIX B
CYXOIyTHOM HH)XXEHEpHO-TeosiornueckoM Oypennn. Hambompimee pacrpo-
CTpaHEHHE Ha MOpE MOIYy4MIN OypHiIbHBIE TPYOBI HE(TIHOTO COpTaMeHTa
nmuamerpoM 0,127 M . COOTBETCTBEHHO AMaMETp CKBaXKHHEI HE MOXKET OBITh
menbme 0,132 m.

YcTaHOBIIGHHBIE T€OJIOTNYECKHE Pa3pe3bl U TITyOHHBI Pa3BeIbIBAEMBIX
AKBaTOPHUH, T€0JIOTO-METOANIECKHE U 3KCIUTYaTallnOHHO-TEXHUYECKHE Tpe-
OoBaHNS K OypeHNIO CKBAKMH PAaCCMOTPEHHBIX IIEJIEBBIX Ha3HAYEHHH Ompe-
JIETISIFOT CIIETYIOIINE UX MapaMeTphl:

MaxkcumanbHast TITyOMHA CKBAKUHBI, M:
TIO BOJIE/TIO TIOPOIAM ..covvervveeeeeeneeseeeneeseeeneenneeneennns 300/300
JlnameTp CKBaXHHBI B PHIXJIBIX OTIIOKCHUAK, M:

%
MAKCUMAITBHBIH ....eccevieeeieieeiieeeseeeesiieeeenaeennneens 0,325/0,351
%
1707020200 E2003 515 1 SO TP 0,146/0,166
JnameTrp CKBa>KUHBI B KOPEHHBIX ITOPOJAX, M:
MAKCUMAITBHBIH ......cevveeeeeieeeeieeeeeeeeeeeeeeeeeeennes 0,131
MUHUMAITBHBIH .....vvveieiiieceeieessieeeeeieeeeieeeesieaeenns 0,059

CKBa)KMHBI PACCMOTPEHHBIX HA3HAUYCHWH OTIMYAIOTCS TIIYOMHOH Mo
BoJZie W 1o mopoxam. [1o 3ToMy mokasaTeno UX MOXKHO Pa3/IeuTh Ha JBE
rpynmsl. IlepBast rpynma oXBaThIBacT CKBAXXKWHBI, OCHOBHOH 00BeM Oype-
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HUSI, KOTOPBIX MPUXOIMUTCS Ha PHIXJIbIe MOpopbl. K Hell OTHOCSATCS CKBaXKH-
HBI Pa3BEIOYHBIE Ha CTpOMMATEpHalbl U POCCHINIH, FE€OTEXHOJIOINYECKHE,
TEXHUYECKHE M OOJbIIas YacTh MH)KEHEpHO-reosormdecknx. OOBIYHO HX
riryouns! He nipeBbimarot 100 M u 1o Boge u no nopoxaam. Haunboree wacto
IITyOWHa CKBAXKMH 3TOM IPYIIIBI ITO OpoJiaM cocTaBisieT He Ooiee 30 M.

Ko Bropoil rpymme MOXHO OTHECTH CKBaXHHBl CTPYKTYpPHO-
KapTHUPOBOYHBIE PAa3BEAOYHBIE HA YToib U APYTHE TBEPAbIEC MOJIE3HBIE HC-
KOTIaeMbIe ¥ WHXKEHEPHO-TEONIOTHIECKUE ¢ TIyonHaMu Oyperus 6omee 100
M 10 mopoaaM. ['mybnHa ckBaknH BTOpO#l rpymmsl nocturaetr 300 M 1o
Bozie ¥ 300 M 1o mopoxaM. VX Komm4yecTBO B IpakTHKe OypeHus! Ha mops-
JIOK MEHbBIIE, YeM CKBAXXMH IepBOi rpymmbl. OZHAKO HA JONIO KaXIOU
CKBa)XMHBI BTOPOW TPYMITBI TPHUXOAATCS 3HAYUTENHGHO OOJBIINE OOBEMBI
OypeHns B KOPEHHBIX ITOPOAAX, Y€M Ha JIONIO CKBa)KUHBI MIEPBOM TPYIIIIHI.

Ipouecchr OypeHust CKBayKHH MEPBOH M BTOPOH TPYIII, JTake CYIIecT-
BEHHO Pa3JIMYaIOMINXCs 10 TITyOMHAM, IMEIOT MHOTO OOIIETO, T. K. K&KIYIO
U3 HUX HE0OXOHUMO:

— OYpHUTH II0 NOPOAAM Pa3IMIHON KPETOCTH, T. K. MOYTH BCE CKBa-
JKUHBI JIOJDKHBI BHEJAPSITBCS B KOPEHHbIE Mopoabl. Jlake mpu pa3Beike
CTPOUTENBHBIX MaTEpHAJIOB MPUXOIUTCS pa30ypHBaTh YepeaylonIrecs mec-
YaHble U TPaBUIHO-TAJICYHUKOBBIE OTIIOKEHHS, KOTOpPBIE TAaKKE CYIIECT-
BEHHO OTJIMYAIOTCSI MEXAY COOOH 10 KPEenocTr ¥ OypUMOCTH;

— OypuTh MO PBIXJIBIM TOPOJAaM C ONEpeKeHHeM 3a00s1 00CaTHBIMU
TpyOamMu n3-3a HEYCTOHYMBOCTH CTEHOK CKBa)KMHBI B OOBOJHEHHBIX U Ha-
OyXaloImux MpH BCKPHITHH B BOJE TIOPOJIax;

— 3a0ypuBaTh CPaBHUTEIBHO OONBIINM JHAMETPOM.

3. 3. PanimoHajibHbIe c10co0bI OypeHusi pa3BeJ0YHbIX
CKBaKHH Ha Mope

Payuonanvneim sBIseTcss Takod crocod OypeHnsi CKBa)KHHBI, KOTO-
pBIit 00ecneynBaeT JOCTATOYHO KAaYeCTBEHHOE BBIIOIIHEHUE MTOCTABICHHOMN
3aJauil P MUHUMAJIBHBIX TPYIOBBIX M MaTE€pUANIbHBIX 3aTpaTax. Bwioop
Takoro crocoba OypeHust 6azupyercs Ha CPaBHUTENBHON OIIEHKE ero 3¢-
(heKTUBHOCTH, ONpeeNnsieMoil MHOTHMH (PaKTOpaMu, KasKAbIi U3 KOTOPBIX B
3aBUCUMOCTH OT I'€0JIOr0-METOANYECKUX TPpeOOBaHU, HA3HAYCHHS U YCIIO-
BUii OypeHHsI MOXKET HMETh Pellarollee 3HAUCHHE.

[Tpu BEIOOpE parMOHATBHOTO CIIOC00a OYPEHIS OIICHUBATH CIICTY-
€T, TIPEXKE BCETO, U TIABHEIM 00pa30M 10 (GaKTOpy, OTpaKaroMeMy Iie-
JIeBOE Ha3Ha4YCHUE CKBaXXHHBI. [Ipy BRIABICHUH ABYX U OoJiee criocoOoB
OypeHus, 00ecIIeYHBAIOIIHMX MYCTh JaXe Pa3IMyHOe, HO TOCTATOYHOS
Ka4eCTBO BBIITOJHEHUsI IOCTABICHHOM 3a/1a9H, CICAYET POJOJDKUTE HX
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OLIEHKY I10 JpyruM ¢axropaM. Ecin cpaBHHBaeMble criocoOb! He obec-
MEYUBAIOT KAYECTBEHHOI'O PELUICHUS T€0JIOTHUECKON WU TEXHUYECKOU
3a/lauy, paan KOTOPOH OCYIIECTBISIETCSl OypeHHe, TO OLIEHUBATh UX, Ha-
TIPUMeEp, T10 IPOU3BOAUTEIHLHOCTH W SKOHOMUYECKOH 3(h(hexTHBHOCTH
HE MMEET IPAKTUYECKOr0 CMbICTA.

dakTopsbl, BIUAIONME Ha Nponece U 3((PeKTUBHOCT OypeHns: Ha MO-
pe, cuerudraeckue (puc. 3.2). OHE OrpaHUYMBAIOT TN BOBCE HCKIFOYAOT
BO3MO)KHOCTH TNPHMEHEHHS] HEKOTOPBIX CIIOCOOOB U TEXHUYECKHX CPE/ICTB,
TPH3HAHHBIX ()(EKTUBHBIME IS OYPEHUsI CKBaYKHH TOTO )K€ Ha3HAYCHHUS
Ha cyme. Mcxoas u3 3toro 3¢gpdeKkTHBHOCTh crtoco0oB OypeHus pa3Bemod-
HBIX CKB2)XHH Ha MOPE TPENIOKEHO OLCHUBATH M0 YETHIPEM MOKa3aTeIsIM:

— reoJIoru4ecKkoi HHGOPMaTHBHOCTH;

— 9KCIUTYaTalHOHHO-TEXHOJIOTNYECKUM BO3MOXKHOCTSIM;

— TeXHU4YeCcKOH 3P PeKTHBHOCTH;

— 9KOHOMHUYECKOH 3 PEKTUBHOCTH.

[eonormyeckass MHHOPMATUBHOCTE ONpENesieTcss KOHKPETHBIMH 3a-
JadaMu OypeHHsl pa3BEIOYHBIX CKBaXWH. [IpH pa3BelKe MECTOPOXKICHUI
TIOJIE3HBIX MCKOMAEMbIX I'€OJIOTMIECKYI0 MH(OPMATHBHOCTH CIOCOO0B OY-
PEHUsI OIIEHMBAIOT MO Ka4yecTBY oTOMpaemoro kepHa. KepH momxen obec-
MICYNBATh TIOJYYCHHE IeOJIOrHYECKOro pa3pesa 1 GakTHYECKUX ITapaMeTpoB
MECTOPOXKACHUS: JINTOJIOTMIECKOT0 M TPAHYIOMETPUIECKOr0 COCTaBa Pa3-
OypHBaeMbIX OTJIOKCHUH, MX OOBOZHEHHOCTH, TPAaHHUI HPOAYKTHBHOTO
iacTa, KpyImHOCTH HAXOJAIIErocs B HeM MeTaiuia (IPH pa3BeIKe POCCHI-
Tielt), coziep KaHus ITOJIE3HOr0 KOMITOHEHTA, CO/IEPKAaHUsI TOHKOANCIIEPCHO-
r0 MaTepralia ¥ TIHHUCTBIX IPHMa30K (TIPH pa3BeIKe CTPOHMATEPHANIOB) U
T. 1. JJI1 TOYHOTO OMpeseNeHHs 3THX MapaMeTpoB HEOOXOAWMO HPEIOT-
BpaTHTh 00OTralleHHe WM OOCTHEHHE OTOMpaeMBIX MPO0 KepHa MO KaXIo-
MY HHTEpBaTy OIPOOOBAHHSL.

[eonormveckyo MHOOPMATHBHOCTH CIIOCOOOB OYpPEHUs TPH HHXKeE-
HEPHO-TEOJIOTMYECKAX H3BICKAHUAX OLICHHBAIOT N0 BOMOXKHOCTH OIpeIe-
JeHHs1 (PU3NKO-MEXaHNYECKUX CBOWCTB TPYHTOB, HaXOMSIIUXCS B €CTECT-
BEHHOM, NMPUPOIHOM 3aJieTaHUH. J[OCTHraroT 3TOro IyTeM BBIOYpHBaHHS
npod rpyHTOB (MOHOJHMTOB) M HCCJICAOBAaHHS MUX CBOWCTB B CIICHHATBHBIX
abopaToOpUsX HIH ONPENEJICHHEM CBOMCTB IPYHTOB HEIOCPEACTBEHHO B
CTBOJIE CKBa)XXWHBL. [locimenHuil criocob mepcreKTUBHee, T. K. MOXKeT obec-
ne4yuTh 0ojee OBICTPOE M KauyeCTBEHHOE MOJIY4eHUE Pe3yIIbTaTOB UCCIENO-
BAaHMH.

DKCINTYaTalllOHHO-TEXHOJIOTMIECKHEe BOZMOXKHOCTH CIIocoda ormpene-
JISTFOTCA €0 CIIOCOOHOCTHIO 00ecIeunBaTh YPPEKTUBHYIO MPOXOIKY CKBa-
JKHHBI TpeOyeMbIX MapaMeTpoB B ONpPEACNICHHBIX YCIOBHUSX. [IpakTHaecKku
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JI0OBIM U3 M3BECTHBIX CIIOCOO0B MOXKHO OYpHTH Ha MOpE, B T. 4. IPOXOJUTH
mrypdhs! 1 OypuTh HryphockBaXuHbl. Ho Bpsia 11 MOXKHO OPHEHTHPOBATHCS
Ha UCTIOIBb30BaHKE Iyp(}oB M HIyp(HOCKBAXKHUH HA MOPE B Ka4eCTBE IeoIo-
rO-pa3BeOYHBIX TOPHBIX BBHIPAOOTOK, T. K. 3aBEOMO SICHO, YTO Ha UX CO-
OpYy)XeHHE TIOTPeOyIOTCs OOIbIINE MaTepPHAIBbHBIE 3aTPATHI.

Takum 00pa3oM, SKCINTYaTaIMOHHO-TEXHOJIOTHIECKUE BO3-
MOYXKHOCTH CII0C00a OypeHHsI ONPEEeNSIFOTCSl KaYeCTBOM BBIIIOJIHEHUS
TIOCTaBJICHHOH 3a/1auM, ero TEXHUUECKOH U 3KOHOMHYECKoH 3¢ dexTrB-
HOCTBIO.

Kpurepusmn orieHKH TeXHHIECKOH 3P PEKTUBHOCTH SBIISIOTCS. MTHO-
BEHHAsI, CPEeIHSSI, pelicoBas, TEXHUYECKasl, TapKOBasi, IUKIOBasi CKOPOCTH
OypeHnsi; MPOM3BOANTEIHHOCTh 32 CMEHY, CE30H; BPEMS BBITIOJHEHUS OT-
JIETIbHBIX OTepalnii, TPOXOAKH BCEH CKBaYKMHBI WM OTACIHHOTO €€ MHTEp-
BaJla; M3HOC 000OpyIOBaHMs, 0OCaJHBIX TPYO M MHCTPYMEHTA; YHUBEPCAIIb-
HOCTh; METAaJUIOEMKOCTh; 3HEPrOeMKOCTh, MOIIHOCTh;, TpaHCHOpTaOenb-
HOCTH OypOBOTO 000PYIOBaHHSA U JP.

Kpurepnn sxoHOMHYECKOH 3 (PEKTUBHOCTH BKIIOYAIOT B ceOs MOKa-
3aTey, XapaKTepU3yIOIIne 3aTpaThl B pyossix. BaxHeiimme u3 3THX KpuTe-
pHEB — CTOMMOCTh | M OypeHHs, CTOUMOCTb COOPYKEHUSI BCEH CKBaKMHBI
WIN OTAENBHOTO €€ MHTEepBaJla, B OOJIBIION CTENICHH, 3aBUCSIINE OT TEXHHU-
yeckol 3ddextuBHOCTH. K HUM e MOr'yT OBITH OTHECEHBI KPHUTEPUH, Xa-
paKTepu3yIoIINe 3aTpaThl Ha CO/IEPKAHUE BCIIOMOTATENFHBIX IUIABCPEACTB,
pacxoj pa3INvHBIX MaTepHalioB, KOTOPBIE OBICTPO W3HAIIMBAIOTCS TPH HC-
TIOJIG30BAHNY MX B CJIOXHBIX THIPOJIOTHYECKUX M arpeCCHBHBIX YCIIOBHSX
Mopst (Harpumep, 00caTHbIX U OypHIIbHBIX TPYO, TPOCOBOW OCHAcCTKH Oypo-
BBIX U SIKOPHBIX JICOCTIOK U T. 11.).

Takum o0pazoM, BHIOOp panMOHAIBHBIX CIIOCOOOB, TEXHOIOTHH H
TEXHUKH 11 OypeHHsl pa3BEeNOYHBIX CKBAXKMH Ha MOpe HEOOXOIMMO OCy-
IIECTBJISITh ITyTEM COIIOCTaBJICHNS M3BECTHBIX M HOBBIX CIIOCOOOB IO KOM-
IUIEKCY KpHuTepreB 3G GEKTUBHOCTH. [ TaBeHCTBYIOMAs POJb TOTO WM WHO-
TO KPUTEPHSl 3aBHCHT OT KOHKPETHOTO Ha3HAaueHWs! CKBaxuHbI. Jlist Oype-
HHSl WHXCHEPHO-TCOJOTHYECKHX W TEOJIOro-pa3BeOYHBIX CKBAXKHH Ha
TBEpIBIC IOJIC3HBIC HCKOINAEMbIC TJIABHBIM M3 JTHX KPUTCPHEB SBIISICTCS
reoyioruyeckas HHPOPMAaTHBHOCTb, OCTaJIbHBIC KPHTEPUH HMEIOT MOAYH-
HEeHHBIU xapakrtep. [loaTomMy mist OypeHHs TAKUX CKBa)KHH METOJIOJIOTHYC-
CKH NIPaBUIILHO OLICHHBATh CPAaBHHBAEMBIE CIIOCOOBI B IIEPBYIO OYepelb 110
reoyiorudeckoil nHpopMaTUBHOCTH. i1 OypeHUs] T€OTEXHOJIOTHYESCKUX U
TEXHUYECKUX CKBAXKHH MPEANIOYTEHUE CIICAYEeT OTAABATh TaK Ha3bIBAEMOMY
T-xpuTepnro (MUIHUMYM BPEMEHH OYPEHUS CKBayKUHEI ).
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K NpuUMEpy MOKHO IMPUBECTU HOBEII c1I0c00 BCKPBITHUS HG(I)THHI)IX u
Ta30BbIX MeCTOpO)KﬂeHHﬁ Ha HICJ'H)(be C 6ypeHHeM HallpaBJCHHBIX CKBAXXWH

(puc. 3.3au 0).
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Puc. 3.3. Cioco6 BCKpBITHS HE(PTSIHBIX U Fa30BBIX MECTOPOXKICHUH
Ha 1enbge ¢ OypeHneM HalpaBICHHBIX CKBaXKHH

3. 3. 1. T'eosornyeckasi HHGOPMATHBHOCTH CIIOCOO0B OypeHHs
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Yarie Bcero reoJornueckue pa3pesbl IMPECTaBIICHbl C OBEPXHOCTH
PBIXJIBIMH TIOPOJaMH, KOTOPbIE Ha MOpE CHJIBHO BOJOHACHIIIEHB! M XapaK-
TEpU3YIOTCS HEYCTOMYMBOCTHIO NPH BCKPBITHH MX CKBaXMHOHW. Bypenne B
TaKuX MOpPOJaX Pa3BEIOYHBIX CKBKWH JIIOOOT0 Ha3sHAYECHUS JIOJDKHO OCY-
IIECTBIIITHCS € ONepesKeHneM 320051 00CaJHBIMU TPyOaMHu.

AHanm3 U3BECTHBIX CIIOCOO0B OYpEeHHMS TIOKA3bIBACT, UTO IPH-
MEHHTEIBHO K YCIIOBHSM pabOThI HA aKBATOPHSIX TOJIBKO YAAPHBIN, BHO-
PalMOHHBINA 1 BIaBIMBAIOLINN CIIOCOOBI, KOTOpPBIE 00ecTIeunBaloT Oype-
HHE B PHIXJIBIX IOPOJax TPyOaMu ¢ onepexaromei odcaakoil ckpa-
>kuHBL. KagecTBo 0TOMpaeMbIxX mpod KepHa PHIXJIBIX TOpo Ipu Oype-
HHUH 3TUMH CTIOCO0aMHM HCCIIEI0BAHO 3KCTICPIMEHTAIIBHO U TTOTBEP-
JKIEHO MPAKTHUKOM.

MopenbHble MCCIeI0BAaHMS BBIXOJA KepHa IPH IMOTPYKEHHH oOcas-
HBIX TPYO B IOpPOIBI YAApHBIM M BHOPOYIapHBIM CIHOCOO0AMH B IUISDKHOM
30HEe OBUTH BBIITOJIHEHBI C HCIIONIB30BaHNEM OypoBoii yctanoBku bBYB-16. B
pe3yabTaTe UCCIENO0BaHUI YCTAHOBIEHO CIEAYIOIIEE:

1. IIpu morpyxeHun TpyObl B IOPOIB! yaapamMu Gopma CI0eB BHYTPH
TpyOBl ¥ B mIypde He n3MeHseTcs, Jpo0b MO KOHTAKTy MEXIy TpyOoil n
KEpPHOM IIpOHMKaeT Ha Tiayouny a0 0,35 m. IIpu BHOpomorpyXeHuu ciou
MOpO/T Ha KOHTAKTaX ¢ BHYTPEHHEH M HApyKHOHW MOBEPXHOCTSIMU TPYOBI
CMEIIAIOTCS B HANPABICHUH €€ MOTPYKEHUSI U IpOOb MO KOHTAKTY MEXAY
TpyOolf 1 KepHOM IpoHHUKaeT Ha rryonny mo 0,70 M. CrnenoBaTenbHO, IPH
BHOPOYAapHOM CITIOCOOE IIEMEHTHI TSKEIBIX (Ppakiuii B OOIbIIEH cTeneHH,
4YeM TpH yAapHOM, CKJIOHHBI K MUTPAIIUH.

2. Tloponsl B TpyOe mocie NorpyKeHus ee B HUX yAapaMu Kak 3a0uB-
HOTO CHapsiia, Tak W BHOPOMOJIOTa YIUTOTHsOTCS. OOInee yMmeHbIICHHE
MOIIIHOCTH BBIOYPEHHOM NOPO/IBI IPH YAapHOM criocode B 2,2 pasa Oosblile,
YeM NIpH BHOPOYJapHOM. JTO CBHAETENLCTBYET O INPOSBICHHH CBAaWHOTO
a¢dekra 1 0 TOM, YTO BETUYMHA €TI0 B CYXOH CKBAKHHE IIPH yIapHOM Oy-
peHun Oosblie, YeM Ipu BHOpOynapHOM. Takoi BBIBOX corjacyercs C pe-
synsraTamu uccnenosannit [I.H. bamkarosa, 5.M. I'ymenckoro, H.C. Ko-
MapoBa, b.M. Pebpuxka.

Bypenne ¢ ouncTioii 00caHOI KOJTOHHEI OT BOABI MaJ03(()eKTHBHO, T. K.
TI0CJIe OYKICTKHM BOJIA 3aIlONIHSET KOJIOHHY Yepe3 Pe3bOOBbIC COSAMHEHNUS H TI0-
crynaer ¢ 3a00s1. Kpome Toro, moHmxkeHne ypoBHs BOABI B CKBKHHE 10 CpaBHE-
HHIO C YPOBHEM MOPSI CO3/IAeT TIEPENa/l THIPOCTATHIECKOrO JABICHNS, IO AeH-
CTBHEM KOTOPOTO NP OypEeHHWH BOIOHOCHBIX TOPH30HTOB B KOJIOHHY BBIJIABIIH-
BAIOTCSI TIOPOJIbI, HAXO/SAIIMECS HIDKE ee OallMaka, M HCKaKaloT TeOIOTMIECKYI0
HMH()OPMALIHIO.
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[pu morpyxeHuu Tpyd B OPOABI HA MOPE yAAPHBIM CIIOCOOOM yCTa-
HOBJICHO, YTO BEITMYMHBI YIDIOTHCHUS M OTXKaTas mopo 3a0o0s u3 Tpyod 3a-
BHCST HE TOJBKO OT PEeHCOBOro 3ariyOiieHus TpyO, HO U OT CKOPOCTH HX
norpyxeHus. B skcrnepnmenTe ObIcTpoe HOTrpy>KEHHE KOJIOHHBI TpYO B 00-
BOJIHCHHBIC WIJIBI U aJECBPUTHI JOCTUTANIOCH COPAaCBIBAHUEM €€ C BBICOTHI
3,5-4,5 M Hag AHOM MOpS TIPH PACTOPMOXKCHHOU JeOeqKe, MEIICHHOE —
CITyCKOM KOJIOHHBI C TopMo3a Jiebenku co ckopoctsio 0,02-0,03 m/c. Ilpn
OBICTPOM TOTPYKCHHUHU TPYO B IMOPOJBI CKOPOCTh JBMKEHUS KOJIOHHBI Mac-
coit 1400 xr ymenpmanacek ¢ 8—7 g0 3-2 m/c, a komoHHBI Maccoit 400 kT — ¢
7 —6 M/C 10 OCTaHOBKH.

BrImoTHEHHBIE WCCITEIOBAHUS ITOKA3bIBAIOT, YTO HAMMCHBIIICE WCKa-
JKCHHE KadecTBa KEpHA HAONI0JAeTCs MPH MOTPYKEHUH TPYO B MOPOIBI
BIIaBJIMBaHUEM, HECKOIIEKO OOIBIIIEE — yaapaMHu.

Y napHsIi crioco0d OypeHus B 3aBUCHMOCTH OT CIIOC00a 0TOopa KepHa
TOJPA3/IENIAIOT HA: YAAPHBIA CIUTOITHBIM 3a00eM, KITIOIOIIHN KOJIBIICBHIM
3a00eM U ylapHO-3a0MBHOM HITH TPOCTO 3a0MBHOM KOJBIIEBBIM 3200€M.

VY mapHoe OypeHre CIUTONTHBIM 3a00eM 3aKIIF0YaeTCs B pa3py-
IICHUH MTOPOJ 32005 I0JIOTAaMH, YIAJICHUH IIPOIYKTOB pa3pyIICHHUS JKe-
JIOHKaMU ¥ TTOTyICHUU 00pa3IloB MOPO B BUJIE ITaMa. Y mapHoe Oype-
HUE CIUTOIIHBIM 3a00eM Ha MOpE MEPEXOIAT TONBKO IIPU HeOOXOH-
MOCTH pa3pyHICHHAS BCTPECUYAIOIINXCS BATYHOB M KPEIKHUX TIOPOI.

Knroronmii criocod OypeHus 3akiodaercs B TOM, 4TO OypoBoOii cHa-
psizl, BKIFOUAIOIINIA JKECTKO COEIWHEHHBIE MEXTY COOOH KepHONPHEMHBIH
CTaKaH M YTSHKEICHHYIO TpyOy, cOpachIBaroT Ha 3a00i ¢ HEKOTOPOH BBHI-
COTBHI, CTaKaH yriayOJsieTcsi B IOpPOAY, 3aT€M CHapsa MOAHMMAIOT Ha IIO-
BEPXHOCTH Ul 0TOOpa KepHA U3 cTakaHa. BexwdanHa yriayOiaeHus ctakaHa B
TIOPOJIBI B Peiice 3aBUCHUT OT SHEPTUH yrapa cHapsaaa o 3aboi. Ilpm Oype-
HHUH 3THM CIIOCOOOM Ha MOpE JTOCTHYb 3HAYEHUI SHEPTHH yapa, J0CTaTod-
HBIX IS TIOTPYXKEHUS CTakaHa B MOpPOAb! Ha TmyonHy Xots 061 0,1-0,2 M,
TPYZIHO, T. K. OYpOBOH CHapsil ABMXETCS B CKBAXXHHE, 3aII0JTHEHHON BOJIOH,
1 UCIIBITBIBAET OOJBIINE THAPABIMYECKHE CONPOTUBIICHNS IBIKeHNIO. [To-
3TOMY Ha MOpE 3TOT Croco0 OypeHns He IPUMEHSIOT.

OCHOBHOW Pa3HOBHIHOCTBIO YJapHOTO OYypeHHS B PBIXJIBIX MOpOIax
Ha Mope sBJsieTcs] 3a0MBHOU c11oco0, oOecreunBalomuil MOIydeHHe 00pas-
LIOB NIOpOA B BHzE KepHa. OTOOp KepHa MPH 3TOM OCYIIECTBIISIETCS HaHeCe-
HHEM YZapoB IO TpyOuaToMy KEpHONPHEMHHKY, CHa0)KEHHOMY YIPOUCH-
HBIM KOJIBLICBBIM OamIMakoM, KOTOPBIA BBIIONHAET PONb IMOPOAOPA3PY-
IIAFOIIETO MHCTpYMEHTa. BEIXOM KepHa mpu oTOOpe ero m3 o0cagHOoW KO-
JIOHHBI 3a0WBHBIMH KEPHOIIPUEMHHKAMH MPUMEPHO TAaKOH ke, KaKk U HpH
oTOOpe, ero BAaBINBAEMBIMU I'PYHTOHOCAMH.
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Takum 00pa3oM, HAUOOJBIIHI BBIXO KEPHA PBIXJIBIX IOPOJ HA
MOpEe UMEET MECTO IPH BJABIIMBAIOIIEM CIIoc0o0e OypeHHs co CKOpo-
CTBIO MOTPYKEHUsI 00CATHBIX TPYO U IPYHTOHOCOB B MOPOBI MCHEE
0,02 m/c, u Bcero Ha 3—4 % MeHBIIIe IpH 320UBHOM CIIOCOOE CO CKOPO-
CTBIO MOTPYKEHUsI 00CATHBIX TPYO U 3a0MBHBIX KEPHOIPHEMHBIX CHa-
psinoB B opozp! 6onee 0,16 m/c.

OpHako ynapHO-3a0MBHOW CIIOCOO IMO3BOJNISIET OYpPHUTH Pa3BENOYHBIC
CKBA)XKUHBI JTIOOBIX HEOOXOANMBIX JIMAMETPOB B PBIXJIBIX, KPEIKHUX W TIepe-
MEXXaIOIIEeHCs KPeTIOCTH MOPO/Iax.
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Puc. 3.4. ITocnenoBaTebHOCTD BBINOIHEHHS ONEpaLUii B pelice Py NOrpy>KEHUN KOJIOHHbI
o0caJHBIX TPYO B IIOPOIBI M 0TOOPE KepHA M3 HUX HOBBIMU KOHCTPYKIIHSAMHU 3a0UBHOTIO CHapsI-
J1a ¥ 3a0MBHOTO KePHOIIPUEMHUKA:

a — nozpydcerue 6 nopoobl 06CAOHOU KOIOHHDL, O— cOPACHIBAHUE KEPHONPUEMHO20 CMA-
KaHa Ha 3a601 CKBANCUHDL; 6— CNYCK 8 CKBAIICUHY YOAPHOU WIMAH2U U NO2PYIICEHUe CTNA-
KaHa 8 NOPOObl; e— U3GleyeHue WMaHau U3 CK8ANCUHbL U HACMPOUKA 108UMeNsA Ha 3aX6am
cmaxana;
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0 — CnycK yOapHOU wmareu ¢ 108umenem 8 CK8AJICUHY, 3aX6am CmMaxKaua u noobem ux Ha
nosepxuocmo, 1— 06cadnas KonouHa mpyo, 2— 3a6U6HOU CHAPO;

3 — cmakaH KepHonpuemHblill; 4— yoapHas wimarea, 5 — 3a010KUPOBAHHbIL 108UMENb

bypenue BoaBnMBaHMEM 3KOHOMHUYECKH OMPABIAHO TOJBKO JHAMET-
poM 10 0,108 M 1 B PBIXJIBIX OTJIOKCHUSAX 0€3 BKIFOUCHUS TalIbKUA M BaTY-
HOB W IO3TOMY HE BIOJHE OoTBe4aeT 0000meHHsiM [ MT, npenbsBiisseMbiM
K OypEeHUIO pa3BEIOYHBIX CKBAXKHH.

[Tpu GypeHNN MHOTHX BHIOB Pa3BEIOYHBIX CKBAKHH TpeOyeTcs
BHE/IPCHHE B KOPCHHBIC TTOPOAHI (CTPYKTYPHEIE, pa3BeIOUHbIC Ha pOC-
CBITTH, YTOIIb U T. J1.). BEIOyprBaHUe KepHa U3 TaKUX OO BOZMOXKHO
TOIIBKO 8paujameibHblM cnocobom. ITO STUHCTBEHHBIN CITOCO0 MPOH3-
BOJIUTEIFHOTO OYpeHUsI, 00ECIICUMBAIOIINI ITOTyYeHHE KaU4eCTBEHHOT O
KEpHa B TBEPIBIX U KPENKHUX Mopoaax. Bo MHOTMX yclIOBUSIX Bpalla-
TENBHBINA CIIOCO0 SBIIIETCS HE3aMEHUMEIM TP WHKEHEPHO-
Te0JOrMYECKUX U3BICKAHUSX, T. K. TO3BOJISIET MOIY4aTh KOJIOHKUA KepHa
MATKHX U TBEPIBIX TOPOJ 0€3 CYIECTBEHHOTO HCKAXKCHIS UX TTPUPOJ-
HBIX (PH3UKO-MEXaHHUICCKIX CBOMCTB.

3. 4. Oco6eHHOCMUu u npobnembl 6ypeHuUss Ha Mope

D¢ dhexTrBHOCTD TPIMEHEHNS HA MOpPE CIIOCO00B OypeHHsI, pH-
3HAHHBIX PAlMOHATBHBIMU JUIS BBITIOIHEHHUS T€0JIOTOPa3BEI0YHbBIX 3a-
Jiay, HIDKe, 4eM Ha cyiie. OOyCIOBIEHO 3TO PSIOM HPUYHH:

— xaukoit u apetidom I1BY;

— CWJIbHOUM 0OBOJJHEHHOCTBIO M HEYCTOWYUBOCTHIO PHIXJIBIX TIOPOJT
paspesoB;

- Tp€6OBaHI/I$IMI/I HCAOITYHICHUS 3arpA3HCHUA Oprxca}omeﬁ Cpeabl;

— TPYHOCTHIO OPTaHU3AIMH 3aMKHYTOH IIUPKYISIUN TIPOMBIBOY-
HBIX PacTBOpOB;

— HaAXOXXACHUEM NPUAOHHOI'0 YCTbA CKBAKWHBI BHC BUAUMOCTH
6ypI/IJ'ILIIII/IKa n O6YCJ'IOBJ'ICHHLIMI/I OTUMH TPYAHOCTAMU;

— TIOBBIICHHBIM H3HOCOM OYypOBOI0 000PYI0OBAaHHS M HHCTPYM EH-
TOB U3-3a Pa0OTHI B arpECCUBHOI Cpeae;
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— OCOOCHHOCTSIMU CITOCOOOB M CXEM OYpEHUS H T. II.

YaapHo-3abreHoe GypeHne

TpamuunonHas cxema ynapHO-3a0MBHOTO OypeHHs! TpeOyeT BBINOI-
HEeHHUs! OOJIBIIOTO KOJIMYECTBA TPYAOEMKHX M OMACHBIX IS JKU3HH JIFONEeH
onepanui.

CraHkd ¢ yZapHBIMH KPHBOIUMITHO-IIATYHHBIMH MEXaHHW3MaMH Ha
IUIaBYy4YnX OYpOBBIX YCTAHOBKax HE NMPHUMEHSIOT, T. K. OHM HEe o0ecreunBa-
10T M3MEHEHUsI HaBECKH CHAps/I0B CHHXPOHHO C Kaukoii ycranoBku. [lo-
TPYXXaloT TpyObl M KEpHONPHUEMHHKH B TIOPOJBI IPU TTOMOIIM JIEOEHOK,
IprYeM 00caHyI0 KOJIIOHHY HOTPYXKAIOT yAapaMy 10 €€ HaroJOBHHUKY CHa-
PsIOM, BBITIOTHEHHBIM B BHZIE MOHOJIMTHOTO TPY3a C HAIPABIISIOMIEH IITaH-
TOH, CKOJB3sIIIeH BHYTpH KOJMOHHEI. Ilocie morpykxeHust KOJIOHHBI Ha KaX-
nele 1-2 M ¢ Hee CHUMArOT 3a0UBHOM cHapsix u peiicamu o 0,2 — 0,5 M ipu
MIOMOIIY 3a0MBHBIX CTaKaHOB W JKEJIOHOK M3 KOJIOHHBI BBIOMPArOT KEpH.
3areM Ha KOJIOHHY, BO3BBIIIAIONIYIOCS Ha HECKOJIBKO METPOB HaJ IaxyOoit
YCTAQHOBKH, CHOBA YCTAHABIIMBAIOT 3a0MBHON CHAps, YTO B YCIOBHUSIX Kad-
ku IIBY TpynHO 1 HEOe30macHo.

W3-3a omacHOCTH packauWBaHMS IOABEIIEHHOTO Ha Tpoce 3a0MBHOTO
CHapsila MaKCHMaJIFHOE 3HaYCHHE ero Macchl orpanndnBaroT 600 kr, He3a-
BHCHMO OT JIMaMEeTpa M JUTHHBI OTPYKAEMBIX B TIOPOJIbI 00CAIHBIX KOJIOHH.
HenocraTtok Maccel cHapsiaa He 1MO3BOJIeT 3()(EKTUBHO MOrPYyXaTh B MO-
ponb! KonoHHBI TPy anamerpom 0,168 — 0,188 M, mmHOI 60mee 20 M.

B T0 ke Bpemst ipu OypeHnH Ha MOpE 3a4acTylo U IePEKPBITHS
CJI0S BOZIBI MPUMEHSIOT KOJIIOHHBI TpYO auamerpom 0,325 — 0,351 M,
mumaHoH 10 200—-300 M, KOTOpBIE OJHOBPEMEHHO MCIIONB3YIOTCS B Kave-
CTBE 00CAIHBIX M TPEOYIOT MOTPYKEHUS B TTOPOJIBI.

Baoicnoti npobnemoti sIBISETCsl CHIDKEHHWE TOTEPh SHEPTHM yriapa B
HOTPY>KaeMOU KOJIOHHE.
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a 6

Puc.3.5. [IpuHIMnManbHbIE CXEMBI
3a0UBHOr0 OypeHus Ha Mope:

a- mpa()uuuo:-n-taﬂ,‘

6 — paspabomarHas asmopom
Ipouxunvim A.11; 1 — 3a6u6Ho1
cHapso;

2 — HazonoHux; 3 — mypma; 4 —

Ha mope k morepsiMm Ha TpopoNbHBIE eOpMaIMi KOJIOHHBI 100aB-
JISIFOTCS TIOTEPH Ha e paJuanbHble gedopMaryi, 00yCIOBICHHBIE TEM, YTO
B MHTEpBAJIC CJIOSl BOJBI KOJOHHA HE 3aIluIleHa oT u3ruda. [yimHa ornens-
HBIX TPYO KOJIOHHBI IIpH OypeHNH Ha MOpe OOBIYHO HE MPEBBIIAET 2 M, T. K.
onu MaccusHble (TonmuHa creHkd 0,008 M u Gosnee), a B YCIOBUSIX Kauku
IIBY TpyaHO HapammBaTh IJIMHHBIE TPYObl OOJNBIIMX IHAMETPOB C Tpe-
YroiapHOW pe3n0oi, nMeromieil yron HakioHa MeHee 2°. Ilostomy morepu
SHEpruy yJapa B KoJOHHE anuHOW, Hampumep, 100 m ¢ 50 mydroBpmMu
coenuHeHusIMH gocturaioT 90 % (6e3 ydera moreps Ha paguaibHbIe qedop-
MaIun).

TpeOyroT coBepIIeHCTBOBAHMS IIPH YAapHO-3a0MBHOM OypeHNH
TEXHUYIECKHE CPEICTBA M TEXHOJIOTUH 0TOOpa KepHa.

3abuBHbIe KepHONpHEeMHNKH (3K), IprMeHsiemble Tpu OypeHnH Ha
Cylle, COCTOAT U3 KEPHOIIPUEMHOIO CTaKaHA, )KECTKO COEAUMHEHHOM ¢
HHUM TpyO4aTOH HaIpaBJISIONIEH M YCTAHOBICHHOM B HEH C BO3MOXKHO-
CTBIO TIepeMeneHns B npezenax 1o 0,6 M yaapHoii mranry. [Ipuvene-
nue Takux 3K g 6ypenus ¢ [IBY HeaddekTuBHO, T. K. KauKka MPUBO-
JIIT K OTPBIBY CTAKaHa OT 32005, IepEeMENINBAHUIO, PACTBOPEHUIO B BO-
JIe U yTpaTte KepHa, KpOMe TOr0, SHepTHsl yJapa ITaHT 1, Talatomei ¢
BbICOTHI 0,6 M B 3aIIOTHEHHOH BOJIOW TPyOUaTOH HANpaBISIOLIEH, HETO-
CTAaTOYHO IS TOTPYKEHNUS CTAKaHA B TIOPOABL. Y BETIMUCHUE X0/Ia
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IOTAaHTH YIJIMHACT U YTSKCIIACT KEPHOIIPUCMHUK, 3aTPYAHACT €Iro 00-
CIIY)KUBAHNUC U CHUIKACT MIPOU3BOAUTCIIBHOCTD 6prHI/I$I.

9KCH€pI/IM€HTaJ'H>HO YCTaHOBJICHO, YTO IIpU 6prHI/II/I Ha MOpe 110
TpaAUIIMOHHBIM CXEMaM 3a0MBHOIO crIoco0a TPYAHO 00ecIeYnTh BHICO-
KU BBIXOJl KCpHA, T. K.:

— 9acTh KE€pHAa OT)KUMaeTCs B 32001 yXKe IMpH MOrpyKeHUH 00caTHOM
KOJIOHHBI TpYO B MOPOABI M3-3a THAPOANHAMHYECKOTIO BO3ACHCTBHUS HA HUX,
HaXOJSILICHCsl B KOJIOHHE BOBI, W NPOSIBJICHHSI cBalHOTO 3(dexra, u Io-
CTYNHBIINE B KOJIOHHY ITOPOABI 110 TEM K€ IPUIMHAM YIUIOTHEHBI;

— KEpHONPHUEMHHK, 3a0MBacMBIif 3aT€M B IOCTYITMBIINE B KOJOHHY U
OTpaHWYEHHBIC €€ CTEHKaMHM TOpPOJIbI, JOMOIHUTEIBHO YIUIOTHSIET M OTXKH-
MaeT uX B 3a00ii;

— B Ka)XXJIOM peiice Iocie M3BJICUYEHHsI KEPHOIPHEMHNKA Ha CTEHKaX
KOJIOHHBI OCTaeTCsl YINIOTHEHHOE KOJIBIIO TIOPOJ], KOTOPBIE B TIOCIEAYIOMIEM
petice mpu pabore yrnapHOH ITAHTOH ePEeMEIINBAIOTCS ¢ BOJOM U BMECTE C
HeW M3JIMBAIOTCS U3 CKBAKUHBI IIPY M3BJICUCHUH KEPHOIIPHEMHHKA.

ITpn oTOope M3 KOTOHHBI KEpHA, CHIHHOOOBOJHEHHBIX IIOPOJ, OTMeE-
YafoTCs CIIydaW WX JIOTIOJHHUTENHHOTO TMOCTYIUICHHS ¢ 3a00sl BCIEICTBHE
YMEHBIICHNS HaJl HUIMU TOPHOTO M THAPOCTATHYECKOTO IABIICHUS.

TpyaHOCTH BO3HHKAIOT TAaKXkKe NMpU 3a0MBHOM OYpeHHH B MOPOAAX C
BKJIIOUCHHEM TaJICYHUKOB W BAJyHOB. 37IECh NPH IMOTPYKEHWUH KOJIOHHHI,
MIOCTYTAIOIIME B HEE TaJeYHNKH W BAJyHbl PACKIMHHUBAIOTCS U pacmpese-
JISFOTCSI TIO BCeMy ee cedeHuto. [locienyromiee norpykeHne B HUX KepHO-
NIPUEMHHUKa 3aTPYAHUTEIBHO, T. K. TaJbKa M BaJyHbl HE BXOIST B KEpHO-
MPUEMHHUK W3-32 PACKIMHUBAHUS WIM €CIIM WX pa3Mephl MPEBBIIIAIOT €ro
muaMerp. CMeleHne TajdbKi U BaTyHOB KEPHOIPHEMHHKOM B CTOPOHBI
OTPaHWYEHO CTEHKaMH KOJOHHBI.

ITpu MopckoM OypeHNH CKBa)KMHA 3a4acTyIO 10 YPOBHS MODS 3arlojl-
HEHa BOJIOH, KOTOpasi CO3/1aeT CONPOTHBIICHHUE JBM)KEHHIO YAAPHBIX WHCT-
PYMEHTOB W 3HEPTHs yAapa HEAOCTAaTOuHO il 3(dekTuBHOrO paspymre-
Hus nopof. ITosromy npu OypeHnn Ha MOpe B CYIJIMHKAX C BKJIIOUECHHSIMH
20 % rpaBus ¥ TalnbKM Ha NOTPY)XEHHE 0OcagHbIX TpyO Ha riryouny 10-12

M Tpebyercst 15 +20 muH, a Ha 0T6Op HOPOA U3 TPYO, HOCTYIMUBLINX B HAX

13 3TOr0 MHTEpBana, — 3+35 4,

CBoOoiHa OT IepeyMCIeHHBIX HEIOCTaTKOB cXeMa OypeHus C IOHH-
TEpBAIBGHBIM OTOOPOM KEpHa, B KOTOPOH KOJOHHY HOTPYXKAaIOT B ITOPOABI
COBMECTHO C 3a()MKCHPOBAHHBIM B HEl KEpHONpPHEMHHUKOM. [Ipu 3TOM HeET
HEOOXOMMOCTH MPUMEHSTH JI0JI0Ta, T. K. OallMak KOJIOHHBI, apMHUPOBaH-
HBII TBEPJBIM CIUIaBOM, pa3pyllacT WM pa3ABUIaeT B CTOPOHBI HEOONIbIINE
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BaJyHBI U TaJICYHUKH M (HOPMHPYET MOCTYNAIONINI B KEPHOIIPUEMHHUK LU~
JIMHAPUYECKUHN CTOIOUK KEpHa.
W3-3a mogBoanbIx Teyenui, apetida [1BY, pacnonoxenus 3a0uB-
HBIX CHApSIIOB M MEXaHU3MOB B KOJIOHHE Ha OOJIBIIOM PacCTOSIHUHU OT
JTHa MOpSI TPYAHO 00ECIIeYUTh €€ BePTHKAIbHOCTD NP ITOTPYKEHHUH B
HOPOJIBL.

BpawaTensHoe OypeHue

Bypenne BpamaTensiMu pOTOPHBIMH W T€peMEllaeMbIMH B BEPTHU-
KaJbHBIX HaNpaBIAIOIMX BBHIIKKA. B ycmoBusx kauku [IBY namboiee
CJIOKHO BpaliarelibHoe OypeHHe cTaHKaMHu INuHeNbHoro thna. Cymect-
BYIOLIHME y HUX CHCTEMBI MPUHYIUTENBHBIX MOJaY, MOJBECKNA M PAa3TPY3KH
WHCTPYMEHTOB U yCIOBHH MOpS HETIPUTOAHBI, T. K. Kauka u apeti¢ [1BY
TIPU JKECTKOW CBSI3M €€ CO CTAHKOM M ITOCIEIHEro ¢ OypHIbHOW KOJOHHOM
MIPUBOIAT K M3THOaM ¥ TIOJIOMKaM TPyO BCIEACTBHE CMEIICHHS OCH KpOHO-
JIOKA OT OCH CKBA)XHHBI, ITIEPHOANIECKIM OTPHIBOM OypOBOTO CHapsiia OT
32005, yTpaTe M pa3pylIeHHIO0 KepHa, HEBO3MOXXHOCTH MOJAEPKHUBATh He-
o0xoauMeie pexuMbl Oyperns. C 1enbro MoBHIIeHUS () (HEeKTUBHOCTH OY-
penust ¢ [1IBY BpamatensHbIM CIOCOOOM OTE€UECTBEHHBIMU U 3apyOEKHBIMHU
CHELUATINCTAMU TPEUIOKEH PsAJ KOHCTPYKTUBHO-TEXHOJIOTHYECKHX pe-
HICHUI.

B AO "lansmopreonorust” st OypeHns ¢ IIIaBCPeCTB pa3pa-
00TaHBI ¥ MPUMEHSIOTCS B IPOM3BOACTBE JBa THMA Bpamareneii: BMb-5
Ha 0a3e poropa ot OypoBoii yctaHoBku Y PB-3 u mepemeriaemsrii B Bep-
THKAJIFHBIX HAITPABIIAIONINX BpamiaTens oT 6ypoBoro komruiekca KI'K-
100. ITpu orcyreTBHn npeticda, 60koBOH 1 pogonpHOl kKauku [IBY 6a-
30BBI€ BAPHAHTHI 3TUX BpaIlaTesei MO3BOMISIOT MOYTH OeCIIpEnsITCTBEH-
HO TIepeMeNaThCsl B BEPTHKAIHHOM HAINIPaBJICHUH IIABCPEACTBY BMECTE
C POTOPOM M HANpPaBIISIOIINMH OTHOCHUTEIBHO OYpOBOro CHapsia.

JI1sl yMEHBILICHNS BIMSIHHS TOPHU30HTAIBHBIX CMEIICHUH 1 KoJeOaHui
I1BY na npouecc 6ypernst BMB-5 (puc. 3.6) cHabXeH AByMsI BKJIaJbIIIAMH,
COEIMHEHHBIMH CO CTOJIOM POTOpPa MIAPHUPHO MPH ITOMOIIH MaJbLEB, yCTa-
HOBJIGHHBIX B JBYX JAWAMETPAIBbHO TMEPIEHIUKYISPHBIX IUIOCKOCTAX (110
NPUHIMIY mapHUpa ['yka), a HanpaBJAIOIIIe MOIBIKHOIO BpAILaTelst OT
KT'K-100 mrapHupHO MOMBEMICHH! K TOAKPOHONOYHOW pame OypoBoit
BBIIIKH.

OmnbIT OypeHus BpalaTeIsiMK ONMCAHHBIX KOHCTPYKLUH ITOKa3all, 4To
IIpY BOMHEHWU MOps Ooiee 2 0aymoB Ha 3a00il He mepemacTcs 3adaHHAs
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oceBas Harpyska, T. K. Beaymias BMbB-5 3axnuHuBaercs B poTope, a Mnoj-
BrokHOHM Bpamatens KI'K-100 — B Hampasmstonmx. Tak xak npu OypeHnu
STUMU BpallaTtesiMi OypuiibHast KOJOHHAa OOBIYHO ITIO/IBEIIEHAa Ha Tpoce
ne0eIKy, )KECTKO COCIMHEHHOM C IUIaBCPEACTBOM, €ro Kauka MPUBOINT K
MIEpPUOINYECKIM OTphIBaM OypoBOro cHapsijia OT 3a00s, pa3pymaeT KepH U
HE T03BOJISIET MOEPKUBATh HEOOXOJMMYIO OCEBYIO HAarpy3Ky Ha MOpOO-
pa3pylIaONi HHCTPYMEHT.

Taxwue ke TPyTHOCTH OTMEYaIOTCs IPH OYPEHHUHN B CIIOXKHBIX TH/I-
POJIOTMYECKHX YCIOBHUIX MOPSI ¢ IPUMEHEHUEM CHIIOBOIO BEPTIIIOTa,
UCTIONB3YEMOTO JUISl BpaIleHHs1 OypruIIbHON KOJIOHHBL. JTa CXeMa MpHH-
IUIHAATBHO CX0XKa co cxeMoit Oypenus BpamiarereM ot KI'K-100.

BpamaTenn Ha Bpamaemoii konoHHe. VX pazpaborka o0ycioBiieHa
CTpEMJICHHEM IOBBICUTH CKOPOCTH IOTPYXEHHS 00CaJAHOW KOJIOHHBI IPH
OypeHNH B IUIOTHBIX IMIMHAX U TIOPOJax C OONBIINM COepKaHUEeM IIeOHS U
TaJIbKHL.

W3roroBneH onbITHBIN 00pa3en 0ypoBOro CTaHKa CO CTaOMIM3aTOPOM
PBIYXXHOTO THIA W THAPOIIPHBOJOM BpaIIaTelis, MO3BOJSIONIMM IIIABHO
perynupoBaTh 4acToTy BpamieHus Tpyo nuamerpom 0,127, 0,168 u 0,219 m
(puc. 3.6).

Cmanox npedcmagisiem coooli IPSIMOYTOIBHYIO paOouylo TUTOLIAIKY
6, Ha KOTOpPOl CMOHTHPOBaHAa CTaHHMHA / C YKPEIUIEHHBIM Ha HEH HEMOA-
BIDKHBIM TTaTpoHOM /4 TpyOopa3Bopora u BpaimareneM. llocieannit nmeer
MIPUBOAHON THUIPOMOTOP 9, KOPOOKY CKOpOCTEH 8 M OHOCTYIEHYATHIN pe-
JyKTOp / /C TTONBIM BBIXOAHBIM BaJIOM M 32KUMHBIM TTaTPOHOM /2.

IMatponst /2 n 14 cHaGXeHBI KOMIUIEKTAMU CMEHHBIX TIIAIIEK JUIS 3a-
xBata TpyO /3 pasHbIX anamerpoB. Bech craHok maccoit okomo 1300 kr
TIOAABEIINBACTCS Ha YeThIpex Tpocax /() paboueii nebenku k Boiuke [1BY.
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Ilpn >TOM peakTHBHBIA MO-
MEHT Iepenaercs oT cTaHka Ha [IBY
4yepe3  PBUAKHOE  CTaOWIINBH-
pYIOILEee YCTPOICTBO, COCTOAILEE U3
MPOJOJILHOW 3 M TMOMNEpeyHOr 5
LITaHT KPYIVIOrO CEYEHWs, CBOOOIHO
MEPEMEIIAIONINXCST TPH  Kaduke B
Kaperkax 2 u 4.

Ionepeunas mTaHra xXecTko
KPEMNUTCsI Ha JIBYX KPOHILITEHHAX
pabovel IIOMAKH, a ITPOAOITBHAS
3aKpeIUIeHa OJHMM KOHIIOM B KOp-
ITyce KapeTKH, YCTaHOBJICHHOU C
BO3MOXKHOCTBIO ITOBOPOTA B BEPTHU-
KaJIbHOM ITOCKOCTH Ha CTOMKE
1, CMOHTMPOBaHHOM Ha Tayoe
Puc.3. 6. Mopckoit 6ypoBoii BparuaTeib I1BY. BpaHIaTCJ'IL obecrieunBacT

BMB-5: 4acToTy BpanieHus B npenenax 0-50
1 — cmanuna; 2 — pomop; 3 — éxnaodwiu 11 82—118 00/MHH C KPYTSIIM MO-

HapyucHblil; 4 — 6HympeHHUll 6KIA0bluL; .
5— nanvysl, 6 — Kopobra nepedau; MCHTOM 5’207 3525 u 2525 kHM npu

7 — anekmpoosucameinn; Haxiione [1IBY pa(e) 70, AMIUIUTYJC €€
8 — pemvcosvie nymu; 9 — sedywjas TOPU3OHTAIBHBIX [IEPEMELLIEHUI
uemvipexepannas wmanea; 10— epys3 ona (npeﬁ(be) nol2mu BEPTHKATBHBIX
nepeoaul 0ce6020 ycunus Ha Hopooopaspy- ’
—100,7 m.

wawull UHCMpymeHm

(Ha 3a001i CKBAXCUHBL)
WUcneiTanns BBIIBHIR pAx

KOHCTPYKTHBHBIX HEIOCTATKOB OMBITHOTO obpasma. C ux yderoMm ObLT pas-
paboTaH yCOBEpIICHCTBOBAHHBIM BapHaHT CTaHKa, B KOTOPOM H3MCEHEHA
KOMITOHOBKa y3JI0B BpaIlaTens, UCKII0YeHa KOpoOKa CKOpOCTel, OXHOCTY-
MEHYaThlii PEAYKTOp 3aMEHEH [BYXCTyNEHYaThIM, IiepepaboTaHa KOH-
CTPYKLUSI 3KMMHBIX ITaTPOHOB W M3MEHEHO MX MECTONOJIOKEHHe. B cra-
OMIM3HPYIOLIEM YCTPOMCTBE COBMEIIEHBI 00€ KapeTKH, a IOIepedHas
IITaHra BHIHECEHA Ha CTOHKY, B CHCTEME ITOJIBECKH BpAIIATEINsl TPOCHI 3a-
MEHEHBI KECTKON TpaBepcoil. Bce 3TO ympOoCTHIIO KOHCTPYKLMIO CTaHKa,
MOBBICHIJIO €r0 HAaJCKHOCTh, YMEHBIIIO Maccy Oomee dem Ha 500 kT u
YBEMUYWIO KPYTAmuid MoMeHT 1o 5,8 kH'M. OmHako u 3TOT BpamaTens
OKa3aJICs IPOMO3JKHM, a €ro cTaOMIM3HpyIOoliee YCTPOHCTBO HEYJOOHO U
HEHaIeKHO B pabore. OOcagHast KOJOHHA C YCTAHOBJICHHBIM HA HEH Bpa-
IIaTeJIeM TAKOTO THIIA HEYCTOHUYMBA NMpH 3a0ypuBaHUM CKBAXXKHHBI U Oype-
HHH C IIPOMBIBKOH. bypeHrue e BCyxXylo MaJOIpOM3BOANTENHHO U TPEOyeT
WCTIONIB30BAHMS IIPHBOAHOTO JIBUTATENSI OOJIBIION MOIIHOCTH.
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OO0muit HeocTaToK BpalaTescH, yCTaHaBINBaeMbIX Ha Bpa-
maeMoii 00caiHOM KOJIOHHE, — OOJIBIINE TIOTEPH BPEMEHH U TPY/a Ha
NIPUBEJICHNE B KaXKJIOM peiice Bpamarels B padodee MoJoKeHHe 1 Ha
Pa3BOPOT U3BJIEKAEMBIX M3 CKBAXXUHBI 00CaTHBIX TPYO, pe3r00BEIE CO-
€IMHEHHsI KOTOPBIX IPH BpalaTelnbHOM OypeHHH CHIIBHO 3aTSITHBAIOT-
csl.

3. 5. Cucrema KyCTOBAHUS CKBAKMH W pa3MellleHUs!
000py/I0BaHMSI HA MOPCKUX IUIaTdopmax

Jl1s paloHanbHOrO MCHOIB30BAHUSI OTPAHUYEHHON IIOMIAIU ILIAT-
(OpPMBI U TIPUICTAKAAHBIX IUIOHIAJOK OCYHIECTBIISETCS KYyCTOBaHHE CKBa-
JKUH, YTO, C OJHOW CTOPOHBI, YMEHBIIAET YHCJIO T'MAPOTEXHHUYECKUX CO-
OpYXEHHH U 3aTpaThl HA UX CTPOUTENLCTBO, a C APYrOW, yBEIHUUUBAET 3a-
TpaThl Ha OypeHue, T. K. BO3HHKAeT HeOOXOIMMOCTh OTKJIOHEHHS 3a00€B OT
BEPTHKAJIH, PACTET [UIMHA CKBa)KHH, PAacXoipl HA KperwieHne u ap. Cueno-
BaTeIbHO, OJDKHO CYIECTBOBATh ONTHMAIIGHOE YUCIIO KycTOB (Tmiatdopm)
Ha MECTOPOXKICHUH, IIPU KOTOPOM 3aTPaThl HA CTPOUTENBECTBO OCHOBAaHHUN U
OypeHHe CKBa)KHMH JOJDKHBI OBITh MUHMMaIbHBIMH. CTOMMOCTh OCHOBAaHUS
3aBHCHUT OT INTyOMHBI MOpSI B TOYKE CTPOUTENHCTBA, OT YMCIA CKBAXUH B
KycTe M 4YHCa OJHOBPEMEHHO paboTtaromux cTaHkoB. Croma HE00XOIMMO
BKJTFOUUTH CTOMMOCTh MOHTA)KHO-AEMOHTaXXHBIX pab0T M MepeTacKUBaHUS
BBIIIKM Ha HOBYIO TOYKY B TpeJelax OJHOro ocHoBaHMs. HeobOxomumo
3HATh TaKK€ CTOMMOCTh OYpeHHs HAKJIOHHOM CKBAXKMHBI M3 JIOOOH TOUKH
Ha TIOBEPXHOCTH 3aJaHHOM CEeTKOW pa3palbOoTKH, Iie BO3MOXKHO OyzmeT mo-
CTPOEHO OCHOBAHME.

KomruekcHoe penieHne Takoi MpoOIEeMBI OCYIIECTBISIETCS METOIOM
pa3OMBKM Ha OTIENbHBIC 3aJaudl: ONpENeNCHHE 3aBUCHMOCTH CTOMMOCTH
HAKJIOHHBIX CKBAaXXMH OT KOOPJAMHAT YCThS M 32005 M ONTHMAIGHON CXEMBI
KyCTOBaHHS CKBA)XWH. [ perreHus mocienHed HEoOXOOMMO 3alaTbest
3aBHCHMOCTBIO CTOMMOCTH HAKJIOHHBIX CKBa)XMH OT KOOPAWHAT YCTbS H
320051, CeTKOH CKBaXXMH, KapTOH IIyOMH MOpS, CTOMMOCTHIO OCHOBAHHWH B
3aBHCHMOCTH OT TUIyOMH MOpsi, yucia paboTalomux OypOBBIX CTAHKOB U
YHUCIIa CKBAKMH HAa OCHOBAaHHWH, CTOMMOCTBIO MOHTAXXHO-AEMOHTAXKHBIX
paboT 1 epeTacKMBaHMs BBIIIEK.

Kak ormedanoch, B Ka4eCTBE KPUTEPHUsI ONTUMAIBHOCTH MPUHIMAIOT
CyMMapHbI€ 3aTPaThl Ha CTPOMTEIBECTBO OCHOBAHUS W MPOBOJKY CKBAXKHH.
ITpu 3TOM MOTYT OBITH HAJIOKEHBI OTPAaHMUYCHUSI HA MaKCHMAaJbHO JIOITyC-
TUMOE YHCIIO CKBR)XMH Ha OCHOBAaHMM M Ha MaKCHMAaJIbHOE OTKIOHEHHE OT
BEPTHKAJIH.
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[t sroii 3anaun B HUIIN «I unipomopHedTerasy pa3zpaboTaHbl anro-
PUTMBI ¥ IPOrPaMMBI JUISL JJIEKTPOHHO-BBIYUCIUTENBHON MauHbl M-200.

Pemennem 3amaun MOryT OBITH OIpeNeNeHbl TUI OCHOBaHMS (TLIO-
IaJIb), UX YHCJIO M MECTO CTPOUTENILCTBA, YUCIO CKBAXKHH Ha KaXKIOM OC-
HOBaHMH C yKa3aHueM 3a00eB. OTMETHM, YTO aJITOPUTM COCTaBJIEH TaKUM
00pa3oM, 4TO B XOZ€ TIONCKA OKOHYATEIHHOI'O PEIICHNS] MOXKHO TIOJIYIHUTh U
MIPOMEXYTOYHBIE PE3YJIbTaThI-CXEeMbI KYCTOBaHHUS (CO CTOMMOCTHOH OILICH-
KOI) NMpH MEHBIIEM 4ucie "OCHOBaHMH Ha MECTOPOXKICHHHM, BIUIOTH" 110
BapHaHTa ¢ MUHIMaJIbHO BO3MOKHBIM YHCIIOM OCHOBAHHH.

Ha mepBomM sTame ObUTM paccUMTaHbl ONTHMAJIbHBIE MPOGWIN Ha-
KJIOHHBIX CKBaXXMH M MOJIy4Ye€Ha 3aBUCHMOCTb CTOMMOCTH 3THUX CKBA)KHH OT
OTKIIOHEHMsI, KOTOpasi UCIIOJIb30BAJIACh MPU PELICHUH 3aa4dl KyCTOBaHMS.
Ha BrOopom sTame Oblma paccunTaHa ONTHMajibHAs CXeMa KyCTOBAaHUS
CKBXXUH ISl THUIOTETUYCCKOTO MECTOpOXKIeHHs TiayomHoi 4750 M. Pe-
3yJAbTATHl PacYETOB MOKAa3aJIM, YTO ONTUMAJIBHOE YHCIO CKBAXKHH B KyCTax
koneOnercst B penenax 35—40. IIpu 3ToM ocTpo BCTAaeT BONPOC HOPMalb-
HOH OecriepeOoiHON 3KCIUTyaTalliy 1 PEMOHTA CKBa)KMH 33 BECh IIEPHOA UX
CITY>KOBI.

B nacrosimiee BpeMsi MaKCUMAIBHOE YHCIIO SKCILTYyaTAMOHHBIX CKBaXKHH,
PAacIONIOKEHHBIX Ha IUIomIaiKe MecTopoxaennii Hedrsnsie Kamun n 6. lapsu-
Ha gocturaet 24.

PaccMmoTpuM cxeMy pacmonoXKeHUs yCThEB CKBa)KUH MPU KyCTOBOM
OypeHHH CO CTalMOHApHBIX IUIATGOPM WM MPUICTAKaIHBIX IUIOMIAJIOK.
CrangapTHasi MpHUICTaKajHas IUIONIAagKa Ha MecTopokaeHnn Hedrsabie
Kamuw, 6. Jlappuna uMeet pa3mepbi 30x30 M7, a OT/Ie/IbHEIE CTAMOHAPHEIE
nnardopme — 40x50 . TTocieHIe MOTYT GBITh YBETHUYEHBI IO IUIOMIAIH
MyTEM CTPOUTENBCTBA JOMOJIHUTEIBHBIX OJIOKOB M IPOMEKYTOUYHBIX CEK-
uui Mexay HuMu. Ha ogHOM KycTOBOM IUIOIIAJKE MIPU ATOM Pa3MEIIAI0TCA
Y yeThst OT 2 110 24 CKBa)XKMH C PAaBHOMEPHBIM OTKJIOHEHHEM 3a00€B B pas-
HBIE CTOPOHBI B COOTBETCTBHH C CETKOW CKBa)KHH IPOEKTA pa3pabOTKH.

K HemocraTkaM KycTOBOI'O pa3MEIICHUs CKBAXUH OTHOCHTCS He-
y10OCTBO pa3MeNICHHs Hall UX YCThSIMU CTAHJIAPTHBIX CTAHKOB-KAYaJIOK U
MIPOBECHUS] PEMOHTHBIX padOT B CKBAXXMHAX M3-32 OJM3KOro MX pacroio-
JKEHUSL.

ITpn opgHOPSITHOM pacIlONOKEHUN YCThS CKBRKUHBI HAXOMIATCSA B OJ-
HOM DSy € paccTOSHHAMH Apyr oT apyra 8—10 M. OmgHako Mo TEXHUKO-
SKOHOMHYECKAM COOOPaKEHUSIM TSI 3KOHOMUH MaTEPHAIbHO-TEXHUUECKUX
cpencts ¥ Metayia Ha MHC paccTosHust MeXay yCTbSIMH CKBaXXHH COKpa-
marot 10 1,3-1,5 M npu ycrmoBum coONFOIESHNS TPaBUII TEXHUKH Oe3ormmac-
HOCTH.
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Paznnyaror cnenyromue cnocoObl pa3MENIeHUs] YCThEB CKBAXKHMH TIPH
OypeHHHM: OJHOCTBOJIBHBIA  IIOCIEAOBATENBHBIN; JBYCTBOJIBHBIA  TIa-
paJuIeNbHBII; ABYCTBOJBHBIN IOCIIEAOBATEIBHBIN; YETHIPEXCTBOJIBHBIN Ta-
paJuIeNbHBIN; YEeTHIPEXCTBOJIBHBIN IOCIIEAOBATENBHBIN; MHOTOCTBOJIbHBIN
TIOCJIE/IOBATEIBHBIN C IPUMEHEHHEM CIIEIUAaIbHOM BBIIIKH.

OHOCTBOMBHBIN TIOCIIEIOBATENBHBIN CIIOCO0 3aKIIOYaeTcsi B TOM, 4TO C
Ka)K/IOrO TIOZIBBILIEYHOTO OCHOBAHMSI OYpUTCS MO OIHOHM CKBaKHHE C IOCIIE-
JIYFOIIMM TIEPETaCKUBAaHMEM BBIIIKM C OJHOIO IOJBBIIIEYHOrO OCHOBAHMS Ha
Jpyroe. JTOT crocod Hallel MpIMEHEHNE B Hadajle pa3BUTHs KyCTOBOW MPOBOI-
KU CKB)XMH. PacrionokeHne yCTheB CKB)KHH IIPH 3TOM MOMKET OBITH OHO- U
JIBYXPSTHBIM.

o mByxcTBONMBHOM cxeme (puc. 3.7) BHavasie OypsIT CKBKUHY CO CMEIIIe-
HUEM €€ OCH OT FeOMETPHYECKOr0 LIEHTPa HIDKHETO OCHOBAHUS BBIIIKU B CTOPO-
Hy nebenxu Ha paccrosHue 0,6-0,75 M. I1pn 3TOM BBIIKY HakIOH:OT Ha I mipo-
KIIAJIKOH TI07] TlepetHre HorH OpycbeB Bbicotoi 0,146 m. Ioce okoHuyanust Oy-
PEHUSI TIEPBOT'O CTBOJIA TIEPEXOLIT K OYPEHHIO BTOPOTO.

Puc. 3.7. CxeMa pacHoJIOKEHUS IBYXCTOIBHBIX CKBAXHH Ha IIAaThopMax
C PacCTOSIHMAMH MeXy psgamu 1,2—1,5 M, MeXly CKBaKUHAMU 8 M.

JI1s1 3TOrO NepecTaBIsIIOT NOAKIAAKY MO/ 3aJHIE HOIY BBIILIKH, HAKJIOHSS
ee Ha [ B 00paTHYIO CTOpPOHY. Y CThe BTOPOI CKBAXXHMHBI CMEIatoT Ha 1,2—1,5 M
OT IIEHTpa TIepBOH, a Bce OypoBoe 000pYIOBaHIE BTOPOH CKBAKHMHBI U ITO/IBBI-
IICYHBIE COOPYXKEHMSI OCTAIOTCs 0e3 M3MEHEHNS, 32 HCKITIOUEHHUEM TTepECTPOHKH
XKenoOHOH crcteMbl. [IpenMyIecTBOM 3TOro MeToia SIBISIETCS BeCbMa BBICOKast
SKOHOMHUS METaJlla, MATEPUAIbHO-TEXHUUECKHUX CPEJICTB M 3HAUUTEIILHOE YIIPO-
IIeHKE OpraHu3ayy padot. [lanbHeliee pa3BUTHE MHOIOCTBOJIBLHOTO TOCIIEN0-
BaTEIFHOTO OYPEHMsI CBOIMIIOCH K YBEIIMUCHHIO YHCIIA CKBAXUH, OypsIIXCs C
OJTHOT'O TOJBBIIIIEHHOTO OCHOBAHHUS 10 YETBIPEX.

IIpu TOM BO3MOXKHEI CIEAYIOIINE BAPHAHTHI.
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Jlnst OypeHust IepBOro W BTOPOTO CTBOJA NPUMEHSIOT BBIIKY BM-41,
KOTOpBIE HAKIIOHSIOT B COOTBETCTBYIOILIYIO CTOPOHY, a TPETUIl U UETBEPTHIN
CTBOJIBI OYpSIT C HAKJIOHOM BBIIIKH ¥ OHOBPEMEHHBIM CMEILCHUEM JICOEKN
U CWJIOBBIX arperaroB BMECTE ¢ POTOPOM BIIEBO i Brpaso Ha 0,75 M oT
LEHTPA BBILIKH.

IepBsIit 1 BTOpO#i CTBONBI OypsiT ¢ mpuMeHeHneM Bbiukn BMB-150 ¢
HAKJIOHOM €€ 110 CYILECTBYIOLIEMY ABYCTBOIBHOMY CIIOCOOY, a TPETHil U YeTBep-
TBHIF-TIPH BEPTUKAIGHOM TIOJIOKEHHWH BBIIIKK TEpeMEIIeHHeM KpPOHONIOKa, Jie-
Oenku 1 crtoBoro arperara Ha 0,75 M COOTBETCTBEHHO BIICBO M BIIPABO OT IIEH-
Tpa BBIIIKA.

Bypenue nposoadar ¢ nomoiusko Beimikn BM-41 ¢ pacmupenueM noa-
BBIIIEYHOTO OCHOBAHMWS: Yepe3 KaxIple 2 M 3a0MBAIOT J0OABOYHBIE CBaW
TIO/T HOTH BBIMIKY JJIs1 OypeHHs ABYX HOBBIX CTBONIOB. Kax/pIil pa3 BEHINIKY,
ne0eqKy, CHIIOBBIE arperaTbl U poTop InepeaBuraioT Ha 2 M. Ipu 3Toif cxe-
M€ CHWJIBHO YCIIOXKHSIOTCS YCIIOBHS JKCIUTyaTallUd U yYBEIHUYUBACTCS CTOU-
MOCTb CTPOHUTENBGCTBA TOBHIIIEYHOr0 OCHOBAHMUS U IIAT()OPMEI B IIETIOM.

AHany3 IpuBeIEHHBIX BAPHAHTOB, OIBIT Pa3paOOTKH U 3KCILTyaTaluu
MOpPCKHX HE(TErazoBbIX MECTOPOXKIECHHUH MOKa3al, YTO HAWIYUYIINM BapH-
aHTOM, KOTOPBI HaIlell PacHpOCTpaHEHHE, SBISETCS MOCIENOBAaTEIbHOE
JIBYCTBOJIHOE OypeHwe.
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Puc. 3.8. quLIpeXCTBOHLHOe KYCTOBAaHHUE CKBAXKHUH PaCIIMPEHUEM ITOABBINIEYHOI'O
OCHOBaHHUS U IUIOIAJIKaAMU JUTS pa3sMEIICHU O60py[[0BaHI/ISI

Ha 6ompmuncTBe 31X mnardopm HIZLY «ApremuedTeras» Mexmy
MOJBBIIIEYHBIMU OCHOBAHHUSAMU IIPENYCMOTPEHBI IPOXO/bI IMUPHHON 5—6 M

JJIg TPpAKTOpa-IMIOAbEMHHKA WKW arperarta ((BaKI/IHGH», a TaKXKC IuIomaaka
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pasmepoM 6x10 M* JUIst pa3MelIeH s TPYIIIOBBIX 3aMEPHO-CENapaMOHHBIX
YCTaHOBOK, CPEJICTB aBTOMAaTH3aIMK J0OBIYM HE(PTH, a Takke ApYroro o0o-
pyAOBaHUS.

OKcIutyaTanusi CKBaXKHH, MPOOYPEHHBIX JBYX- W YETHIPEXCTBOJILHBIM
CrocobOM € OJHOrO IMOJBBIIIEYHOIO OCHOBAHHWS, NPEIbSBISET CIIe-
muduueckue TpeOOBaHMS K TAKOMY PACIIOJIOKEHUIO IKCILTYyaTallMOHHOTO 1
PEMOHTHOTO 000PYAOBaHUS, @ TAKKE K KOHCTPYKTHBHON MX MOAN(DHUKALIIH,
IIpU KOTOPOH MOXXKHO CBOOOJTHO MPOM3BOIUTH TEXHOIOTHYECKHE TPOIIECCHI,
HalpuMep: MpoKayKy, peMoHT, skcruryaTanuio IIICH criocobom kak Ha on-
HOM, TaK U ONHOBPEMEHHO Ha HECKOJIBKUX CKBAJKUHAX, HE HAPYyIIAs PEXKH-
Ma paboTHl OCTAIBHBIX.

Ha mecropoxnennsx 6. lapsuna, o. Aprema, ['topransi-mope, Hed-
TsiHble KaMHM ofaBisironiee OOJBIIMHCTBO CKBAKUH MPOOYPEHBI IT0 CXeMe
— C OJHOTO MOABBIIICYHOTO OCHOBAHHUS JBE CKBAXXHMHBI C PACCTOSIHHEM Me-
KOy pagamu 1,5, a Mexay ckBakuHamu B psny — 4 M. Ilpu Takom pacno-
JIOXKECHUU TOIBBIIICYHBIX OCHOBAHMI HA IJIOLIAJKE U PACCTOSHHAX MEXKAY
CKBa)KMHAMH, HOPMAJbHAs JKCIUTyaTallus M PEMOHT OJHOW M3 CKBa)KUH
BO3MO)XKHBI TIPH COOJIIO/IEHUH CIEeTyIONHX ycinoBuid. K MoABBIMIEYHBIM OC-
HOBaHMSAM JIOJDKEH OBITh oOecriedeH CBOOOMHBIM ITOJXOJ TpakTopa-
MOJBbEMHUKA C MEpENHEN WK 3aJHEel CTOPOHBI, a MPH yCTAHOBIECHHON HaJ
CKB)XMHOW MOABEMHOHN BBIIIKE — BO3MOXXHOCTH MOJAa4YM TPyO, 000pya0Ba-
HUS 1 HHCTPYMEHTA.

ITpu 060pymOBaHNM MITAHTOBBIX HACOCHBIX CKBAXXWH CTAHKH-KAYaJIKH
MOHTHPYIOT Ha METAJUINYECKUX paMax WM paMmax u3 OpycheB. Meraminde-
CKasi pamMa IpeJICTABIISeT TPYOUaTylo IEIbHOCBAPHYIO KOHCTPYKIIHIO, H3T0-
TOBJICHHYIO U3 OTPa0OTaHHBIX OYPHIBHBIX WIIM OOCAIHBIX TPYO THaMETpOM
0,15 M. CTaHOK-Ka4aJKy yCTaHaBIMBAIOT IPOJOILHOM paMoi Ha moreped-
HBIE [IBEJUICPHI MOHTAXXHOW PaMBI U MIPUTATUBAIOT K HEH Oonramu, oOpa3ys
€IMHYI0 KOHCTPYKIHMIO. B kauecTBe (pyHIamMeHTa MO CTaHOK-KadalKy Hc-
MONB3YIOT TaKKe JepeBstHHbIe Opychsa. Ha monm mmatdopmsl ykiampBaroT
JIBa TapajIeNbHBIX Opycka B ciydae JByXOallaHCHPHBIX — YETHIpE, CKpeI-
JISIEMBIX MEXIY COOOH.
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Puc. 3.9. Cxema pacnonoxeHus 0e30alaHCUPHBIX CTaHKOB-Ka4aJIOK
Ha KyCTOBBIX IUIaT(hopMax

Ha HUX MOHTHPYIOT paMy CTaHKa-Kadajkd. MadTy Haj CKBa)XKMHOH
LEHTPUPYIOT C MIOMOIIBIO OTTSKHBIX KAHATOB.

Jpyrum THUIIOM CTaHKa-KadajaKd, P HNOMOIIM KOTOPOrO PEIIaeTCs
poGJieMa SKOHOMUH IIIOMIAAN ¥ PallMOHAIBHOTO pa3MelleHus: 00opyaoBa-
HUS Ha IWIaT(opMe W OJHOBPEMEHHOH SKCIUTyaTallMM KyCTa CKBAXKUH, SIB-
nsiercst Oe30anaHCHUpHBIN CTaHOK-Kavaika. K ocHOBHBIM y3iaM Oe30anaH-
cHpHOro cranka tuma AszuamMarr 20-2 (puc. 3.9) oTHOCATCSI pexyKTOp, TOp-
MO3 4, KIMHOpPEMEHHas mepejada 3, KOTOpble HEe OTIIHYAOTCA OT COOTBET-
crByromux y3noB cranka CKH-3-915. K mepenneit wactn pamsl 5 craHka
IIAPHUPHO KPEITUTCS MOBOPOTHASI CTpeiKa (KPOHINTEWH) CO IIKHMBOM 8.
Uepe3 mKUB mepeKuIpIBaeTcs OMouHo-pormmkoBas menb L[I'-1, cBs3biBato-
miasi MOJBECKY YCTbEBOH CalbHHKOBOM HITAHTM 7 ¢ TpaBepcoll 9 KpuBo-
HIMITHO-IIATYHHOr0 MexaHu3Ma 10.

YV ©e36amaHCHpHOrO CTaHKa KpuBommMNbB! 11 ycTaHaBiMBarOT Ha Be-
JIOMOM Baly PEAyKTOpa. YpPaBHOBEIIUBAHHE OCYIIECTBISETCS POTOPHBIM
CHOCOOOM ITyTeM TTepeMEIIEeHHS IPY30B, YKPEIUIEHHBIX HA Ayre KPUBOIINTIA
CTaHKa-Ka4daJIKy.
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HpI/I TCKYILIEM PEMOHTC Ha KYCTOBOﬁ CKBAXXHUHC MTOBOPOT CTPCJIbI Ha
90° OCBO60)K,H3€T IMPOCTPAHCTBO HAaZl YCTbEM CKBAKUHBI U CO34ACT YyCIOBUA
JJIA pECMOHTA CKBAXKHUH.

Puc. 3.10.Cxema pacrionoxeHus: 6e30a1aHCHPHBIX CTaHKOB
Ha KYCTOBBIX IUIaT(opMax

OnpbIT KcIuTyaTanuy 6e30anaHCUpHBIX CTAHKOB Ka4aJloK Ha MOPCKHX
KycroBbIx miardopmax (puc. 3.10), HI'IY «AptemuedTeras» nokasan ux
BBICOKYIO 3()()EKTUBHOCTb.

3. 6. Tunel ycTheBOro 000py10BAHNS CKBAKHH

[Tpn 6ypennn ¢ mmaByanx OypoBeix cpencts (ITBC) ycreeBoe 000-
pPYIOBaHHE MOXET TMO-Pa3HOMY pAcIoNarathCsi MO OTHOLICHHIO K IIO-
BEPXHOCTU MOpsL. [IpUMEHSIOTCsI ClieyoIie CrocoObl PACIIONOKEHHS yCTh-
€BOro 00OpYIOBaHMS ¥ CBSI3aHHBIX C HAM KOHCTPYKLHIA: HaJBOZHOE Ha
wiathopme, HaJBOJHOE O3 ONOPHI Ha CIELHATBHYIO IIAT(OPMY H MOIBOJI-
HOE.
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Kaxoe U3 3TuX MoyoXeHNH NMEeT ONpeAeIeHHbIe IPEUMYIIECTBA U
HEJIOCTATKH WJIM OTPaHUYCHHSI.

Haosoonass naamghopma wncmons3yercst A YCTAHOBKH YCTHEBOTO
00opynoBaHuMs Ha MOBEPXHOCTH Mopsl. [Ipy TakoM pacnookeHnH KOHTPOIb
1 PEMOHT 00OpYIOBaHMSI HECTIOXKEH, CTONMOCTh M BpeMsI €ro MOHTa)a He-
6osbie. MI3roTOBUTH HaJBOIHBIN KOMIUIEKT C MEHEE CIIOKHBIM 000pyI0-
BaHHEM IIPOLIIE, YEM ITO/IBOHBIN KOMITIEKT.

[MpumeHenne ycThEBOW CHCTEMBI C HaJIBOXHOM IUatdopMoil orpa-
HUYMBAETCS TIYOMHOW MOpS W METEOPOJIOTHYECKHMH YCIOBHSIMHM paioHa
Oypenwst. I1pu 6onbimx rimyounax mops Beaeactsue konedanuii [TbC (BC,
[ITBY) ¢ namBomHOM MIAaTGOPMON MOXKHO IIOJBEPTHYTH 3HAYUTEIBEHBIM
BEPTUKAJIBHBIM U TOPU3OHTAIBHBIM YCHIHAM OYPHJIBHYIO W BOJOOTIEIISIO-
LIy KOJOHHBI.

B ciyyae HamBOAHOrO pacHOJIOXKEHHS YCTHEBOTO 0OOPYIOBAHHS
6e3 omopel Ha CHENHAJIbHYIO ILIATGOPMY BOJOOTACISAIONIAs] KOJIOHHA
nosogurcs 1o [IBC m OypeHne npou3BOAMTCS Tak ke, KaK W CO CTa-
LIMOHAPHBIX MOPCKHX YCTAaHOBOK.

A
Ane 133

Puc.3.11. HanBogHOE pacnoioxkeHne yCThbeBOro 000pya0BaHHs
0e3 OropbI Ha IJIOLIANKY:
/= aKopb, 2— 60000mOenOWaAs KOTOHHA, 3 — HAMSICHASL BOOOUIMEWAOWast DOUKA,;
4 -pasvemmoe coedunenue,, 5 — 0mcoeOUHseMAas 4acme KOJOHHbL, 6 — OUCMAHYUOHHBII
npeeeHmop; 7 — 6aimoeas OmmszicKa

[Mocne okoHUaHUS OYpEeHUsT CKBa)KUHA TITYITUTCS, a BOAOOTICIISIOIIAs
KOJIOHHA C IOMOIIBIO CIICIMATBHOTO 3aMKa TIOJHUMAETCSI CO JTHAa Ha OOpT
IIBC. Ecnu ckBakuHa MPOAYKTHBHA, TO OHA C MOMOUIbIO CIIELHMAIBHBIX
MIPEBEHTOPOB M30JIUPYETCSI OT MOPSI, @ BEPXHSSL YacThb BOJIOOTIECISIOIICH
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KOJIOHHBI OTcOequHsieTcs. [l yCTOMYMBOCTH OCTaBIIYIOCS HOJ BOXOU KO-
JIOHHY BMECTE C YCThEM 3aKPEIUITIOT C TMOMOIIBIO TIOABOJHBIX OTTSIKEK
(BaHT) ¥ HaTSHKHOW BO-HoM3Metnaromnieii 6ouku (puc. 3.11).

Takoe 00YCTPOWCTBO CKBa)KWHBI MO3BOJISICT BECTH MPOXOIKY OOBIY-
HBIM, TIPUHITHEIM B HACTOSIIEE BpEMs, CITIOCOOOM C TIOBEPXHOCTH BOAHI 0e3
TIO/IBOJTHOT'O YCThEBOro o0opynoBaHus. Kpome Toro, nmeercss BOSMOKHOCTh
TTOCIIEAYIONICH HABOTHON SKCILTyaTAIllMd CKBa)KWHBI C MTOMOIIBIO OCOOBIX
3aKOPEHHBIX TUIOMIAJIOK.

Ilo0800HOEe pacnonoscerue TO3BOISET 3aKOHYHATH CKBAXHHY Oy-
PEHHEM M YCTaHOBHTH IOABOJIHOE YCTEEBOE 00OPYIOBAaHHUE B Ipenenax d¢-
(exTuBHOTO BomonazHoro norpyxenus (15-30 M HiDKe MOBEPXHOCTH BOJIBI).
[To cpaBHEHHIO C HAJBOMHOW CHCTEMOH STOT METOJ 0ojee 3KOHOMHUYCH
BCJICJICTBHC 3HAYMTEIFHOTO CHIDKCHISI BOJTHOBOW HATPY3KH U, CIICIOBATCITh-
HO, YMEHBIIEHUS pa3MepoB KOHCTpYyKIuil. ConepikaHue U PEMOHT IOABOA-
HOTo 000pyIOBaHMsI MEHEE JIOPOTH, YeM COJIep’KaHne M PEMOHT 000pyI0oBa-
HUS C JJOHHBIM YCTHEM.

3. 6.1. HazHayeHHe ¥ TUIBI NOABOAHOIO
YCTBEeBOro 000pya0BaHUS

B mpakruke Oypennsi ckBaxun c¢ I1IBC (BC, IIIIBY) mmpoko mpu-
MEHSIOTCS KOMIUIEKCHI TIOABOJHOTO ycTheBoro obopymosanus (I1YO), yc-
TaHaBJIMBaeMble Ha MOPCKOM JHE. Takoe pacrojio)KeHHe MO3BOJSIET Hau-
OoJbIIINE CMELIEHHS TUIABCPECTBA OT LIEHTPa CKBRKMHBI, 3 YyCTAHOBJICHHOE
Ha MOPCKOM JHE 00OpYJOBaHHE MEHBIIE MOABEPKEHO MEXAaHWYECKHM I10-
BPEXKICHUSIM.

Kommneke ITYO npenxasHadeH st

— ofbecnieyeHuss nmpu OypeHWH CKBA)XKMHBI T'MOKOM 3aMKHYTOH Tex-
HOJIOTHYECKOM CBSI3M MEXy NEepeMEIIaomUMCs OT BO3JCHCTBHS BOJIH H
tedenuid BC wnu IIIIBY ¥ HEMOIBWKHBIM MOJBOAHBIM YCTHEM, YCTa-
HOBJICHHBIM Ha MOPCKOM JTHE;

— HalpaBJICHUs] B CKBRXXUHY OYpWIILHOIO MHCTPYMEHTA, o0ectiedeHHs
3aMKHYTOW IUPKYJSIMU OYpOBOTO PacTBOpa, YIPABJICHHS CKBaKHHOW NPHU
OypeHuu u 11p.;

— HAaJEeXHOTO 3aKphITUS Oypslleics CKBaXWHBI C IIENBIO Mpery-
MIPEKICHUST BO3MOKHOTO BBIOpOCa W3 CKBa)KMHBI TPH aBapUIHBIX CH-
TyalsIX WIM TPH OTCOEIMHEHHH OYpOBOHM yCTaHOBKM B Cilydae OOJBIIMX
BOJIHEHUH MOpSL.

[puHIMNUanbHbIe  0COOGHHOCTH  KOHCTPYKIWH, IIHMPOKO IIPUMEHse-
MBIX B HacTosee Bpems [TV O, cocTodT B crieayrommeM:

— YCThE CKBaXXHMHBI YCTaHABJIMBAIOT MOJ BOJOH, HEMOCPEICTBEHHO
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Ha MOPCKOE€ JHO WM B IOABOJHOM IIOJIOKEHMM Ha CIELUAIBHOU

mwiatdopme (Tpyde);

— MOJBOAHOE YCTbE C CYAHOM COEIHHEHO C MOMOILUBIO CIIEHUANIb-
HOI BOJIOOTIEIISIIONICH KOJOHHBI M HAMPABIISAIOMINX TPOCOB (KOJIOHH);

— YIOpaBJIEHHE MNOABOJHBIM KOMILIEKCOM OCYLIECTBIISETCS IUCTaH-
LUOHHO C CyAHA B OCHOBHOM C ITOMOIIBIO THIPOYIPaBICHUS;

— pa3beAMHEHHE W COCIWHEHHE YacTeil MOoJBOJHOTO 000pyaoBa
HUS, B TOM 4YHCIIE U BOJOOTACISIONICH KOJOHHBI, OCYIIECTBIISIETCS C
IIbC, Gnaronapst I(PUMEHEHHIO CIIELAAIBHBIX 3aKHMOB;

— I KOMIICHCAIlMU JCUCTBUS BepTHKANBHBIX KoneOanmit [IBC Ha
BOJIOOT/ACIAIONIYI0 M OypHIbHYIO KOJOHHBI HPUMEHSIOTCS CHEIHIb
HBIE KOMITEHCATOPHI KOJICOaHNH;

— OypeHHME CKBa)XHHBI, B TOM 4YHCJIE M I0J] IIAXTHOE HaIpaBJICHHE,
MOXET IPOM3BOJIUTHCS KaK TypOMHHBIM, TaK U POTOPHBIM CITIOCOO0M;

— Bce o0caJaHbIe KOJIOHHBI IIOABEIIMBAIOT B YCTHEBOH TOJIOBKE,
PacCIOJIOKEHHON Ha THE MOPSL.

CymectByer Heckobko KoHCTpyKImit [TYO, obecreunBaronmx Oy-
pEeHHE CKBa)KMH Ha PAa3IUUHBIX INTyOMHax mMops, HauuHas ¢ 50 1o 1800 M u
Gonee.

Bonbmiast rmybuna ycranoBkn [IYO mnpenbsBiseT BbICOKHE Tpebo-
BaHMS K €ro IPOYHOCTH, HAJEKHOCTH K BHOpamusiM, CIIOCOOHOCTH BBI-
JIep’)KUBaTh OOJIbILINE BHEIITHHUE JABJICHHS, OBITh TEPMETHYHBIM U HA/ICKHO
JUCTAHIMOHHO YyIpaBiseMbM. KOHCTpyKIUs y370B KOMILIEKCAa JOJDKHA
obecrieynBaTh TOYHOCTH CTHIKOBKH Y3JIOB IPH MOHTa)KE U PAaCCTHIKOBKU TIPH
neMoHTake. KayecTBO CTBHIKOBKH JIOJDKHO OBITH BBICOKHMM, 00ECIEUHMBAIO-
M HOpMaJIbHYIO paboTy u ynpasnenue 1Y O.

Ocofoe BHUMaHHUE YICISIOT PACHONIOXKECHHIO MEXaHM3MOB CBS3M: Ha-
TSHKHBIM ycTpoiicTBaM, ycraHoBieHHbIM Ha bC wnu IITIBY, xotopsle mopa-
BEpraroTcs ACHCTBHIO BOJH, TEYEHUS U BETpa.

Henocrarok pasmemenus ITYO Ha qHE MOpS — CIOXKHOCTB YIpaBlie-
HUS, SKCILTyaTalliy U PEMOHTA.

B npakTuke Oyposix pador Ha Mope ¢ bC u IIIIBY npumenstor oxHo-
0JI04HYI0 WM ABYXOJIOUHYIO KOHCTpYKImio ITYO.

Hexotopsie 0qHOOI0YHBIE KOHCTPYKIHMH TPEUMYIIECTBEHHO HC-
MONB3YIOT Ha OONBIIMX DIIyOMHAaX BOA, B HECJIOXHBIX IBYX— M TPEXKO-
JIOHHBIX KOHCTPYKIMSIX CKBa)KMH M HA HEOOJBIINX IIIyOMHAX OypeHusl.

[MpenmymiecTBa ogHOOIOUHOM KoHCTpYKIMHK [TYO — cokparenue Bpe-
MEHH{ Ha YCTAaHOBKY M MOHTaX KOMILJIEKCa, T. K. YCTAHOBJICHHBIH 0/THOOJI0Y-
Hblii kommuieke ITYO ucronb3yeTcss B TeUEHHE BCEro BPEMEHH OypeHUS
ckBaxxuHbl. K Hemocratkam omHOONMOwHOro IIYO cnemyer oTHeCTH ero
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6ompiryro Maccy (10 200 T) o cpaBHEHHUIO ¢ JIBYXOJIOYHBIM, Macca KOTO-
poro npumepHo 80 T.

JIByxOm0UHBIE KOHCTPYKIMHM HPHMEHSIOT TNPEHMYIIECTBEHHO Ha
HeOONBIMINX TITyOMHAX BOA, B CIOXKHBIX YETBIPEX— U ISATUKOJIOHHBIX KOHCT-
PYKIHMSX CKBa)KHH M Ha OOJIBIINX ITyOMHAX OypeHusl.

[MpenmymiecTBa nBYXOJI0YHON KOHCTPYKIMH — BO3MOXKHOCTB €€ IpH-
MEHEHMS IpH OypeHNH TITyOOKHNX CKBKHH CIIOXKHOM KOHCTPYKLIMH, OTHOCH-
TETFHO Majasi Macca KaXKaoro 0JIoKa MPOTHBOBBIOPOCOBOTO 00OPYAOBaHUS
1 BO3MOXXHOCTH IPOM3BOJCTBAa PEeMOHTa cBoOOxHOro Omoka. K Hemocrat-
KaM CJIeAyeT OTHECTH 3aTpaTy BPEMEHH Ha JEMOHTAX IIEPBOTrO U YCTAaHOBKY
1 MOHTaX BTOpOro 0JI0Ka B Iporiecce OypeHHs! CKBaXKHHBI, a TAKXKe MOTpeo-
HOCTB JIOTIOJTHUTEIBHOTO MECTa JUIsl XpaHeHust HepaOoraromiero Oioka. B
HacTOsIIIee BpeMsl 3a PyOeKOM HCIIONBb3YIOTCS OJHOOIOUHbIE KOHCTPYKIIMH
ITYO ¢ mpoxoaHeM oTBepcTUEM AuaMeTpoM 476,24 MM, KOTOpBIE NPaKTH-
YecKH o0ecreunBaloT OypeHne riryOOKUX CKBa)KHH CIIOXHOM KOHCTPYKIIMH.

3a pyOeXOM NPHUMEHSIOTCS Pa3IMYHbIC 110 THIY M TEXHOJOTMH MOH-
Taxa KoMiuiekcsl ITYO. OCHOBHBIE OTIIMYHUTENBHBIE YEPThl HEKOTOPBIX TH-
noB ITYO cBsi3aHbI Ipex/Ie BCEro ¢ KOHCTPYKIMEH MIaXTHOTO HAIIPABICHUS
1 criocoboM ero ycranoBkH. Tak, y HekoTopbix [IBC ocHOBaHUE MOIBOTHO-
ro KOMITIEKCa TpeCTaBiIsieT co00l MOHOJNMTHYIO IUIMTY, yCTaHaBJIMBae-
MYIO Ha MOPCKOE JTHO U CBSI3aHHYIO TPOCaMH C CYAHOM. Takoe OCHOBaHHE
13-32 HEPOBHOCTH U HEOAHOPOAHOCTH MOPCKOIrO JHA TPYAHO YCTaHOBHTH
TOPU30HTAIBHO U, CIIEAOBATEIBHO, BBIIEPKATh BEPTUKAIBHOCTD MIAXTHOT'O
HaIpaBJICHMs.

Ha puc. 3.12 noka3ana xoHCTpyKimsa kommiekca ITYO co Bcemu sme-
MeHTaMH, KoTopas Oputa npuMenerna B npoekre DbC3000/150, mpuHImmy-
aJBHO MAJIO OTIIMYAIOIIAsCS OT 3apyOeXHOrO ITOJIBOJHOTO KOMILIEKca U B
OCHOBHOM HMEIOIIEr0 KOHCTPYKTUBHO OJIMTHAKOBO O()OPMIICHHBIX Y3JIOB.

B coOpanHOM BH/ie KOMILIEKC TOABOIHOTO YCTHEBOTO 00OPYIOBAHUS
BKITIOYACT B ceOs CIeAyIOMKE OCHOBHBIC Y3ibl: [1YO, BOIOOTICISIONIYIO
KOJIOHHY, 000pYZIOBaHHE HA CAMOM CYIHE.

ITYO cocrour (puc 3.12) u3 onopHOH IWIUTH / IS Iepeiaun Harpy3-
K{ Ha TPYHT OT YCTHEBOTO 00OPYIOBAHNUS 1 YCTHEBOM T'OJIOBKH 2 ISl OOBSI3KH
W TepMeTH3alny BceX 00CaTHBIX KOJOHH W JUIsl IPHCOCIUHEHHS ITPOTHUBO-
BBIOPOCOBOTO 000pYyHOBaHMS 3, HWKHETO 3aMKOBOTO COCAWHEHUs 4, ObICT-
popazbemHoro coeauHeHus Tuma CI'-2 5 u BomooTaensromeil KoJoHHEI 6 Ha
KOHIIE BOJIOOT/IEIISIONIEH KOJIOHHBI YCTAHOBJIEHO THOKOE COeIMHEHUE 7 TUIA
I'C-406 wnu I'C-305, no3Bonsmoiiee n30exKaTh KECTKOH 3aC/IKH HIKHETO
KOHIIa KOJIOHHBL.

[ImmTa wMmeer mwecTUrpaHHyro GOpMy, K HEH MPUKPEIUIEHBI TPU KO-
JIOHHBI, BHYTPH KOTOPBIX MPOXOJAT TPOCHI § HATATUBAEMBIE C CyIHA C IO-
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Monipio siebenok 20. Ilo 3TMM HampaBISIOMMM KOJOHHAM CITyCKaroT U
MIOJIHUMAIOT Ha CYJHO BCE HE0O0XOoIuMoe 00OpyHOBaHME C IOMOIIBIO Ha-
MPAaBISIOLIEH TPEXTpaHHON pamsl /0

Hemnocpencreenno Ha OypoBOM CyaHE HAXOIWTCS BOJOOTEISIONIAS
KOJIOHHa C KOMIIEHCATOPOM BEPTHUKANBHBIX KojeOaHui /2, KOTOpBIH Kpe-
ITUTCSI HEMIOCPEACTBEHHO K CYJIHY M CIYKHT JUIS TOTO, Y4TOOBI M30ekaTh
CKATUSI WIN PACTSDKEHUS BOJOOTACISIIOIEH KOJIOHHBI NPU BEPTHKATIBHOU
kauke [IBC. Jlng ymydmeHus ycnoBuii paboThl BOJOOTACIISIONIEH KOJIOHHBI
B YCIOBHSIX MOPCKOI'O BOTHEHHS CIIY>)KUT CIIEHUAIBHOE HATSXKHOE YCTPOM-
cTBO /8, cocrosmiee W3 NPOTUBOBECOB /4, KOTOpBIE C IOMOILBIO TPOCOB
15 yepe3 610ku /6 Ha KpoHIITEHHaX /7 HATATUBAIOT HAPYXHYIO TPYOy KOM-
niencaropa sedenkamu 9. Jis HeHTpUpOBaHUSI BOJOOTAEISIONICH KOJIOHHEI
C OCBI0 POTOpA CIYXHT PaclOIOKEHHBIN Ha Typenu /8 ueHtpatop /9.

- .

Puc. 3.12. IlogBonHOE ycThEBOE 000PYJ0BAHIE MOPCKON CKBaXKHHBI
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Bce MoHTaxkHBIE pabOTHI TIO COOpKEe M pa30oOpke MOIBOTHOTO 000-
PYAOBaHMs BBINOIHAIOTCS C MOMOLIBI0 MOHTAXXHOTO YCTPOICTBA, CO-
CTOSIIIIETO M3 MOHT@)XHBIX OaJOK M OMOPHBIX IUTHT, PA3MEMIEHHBIX HaJ OT-
BEPCTUEM B TypEIIN.

VYnpapneHue NOABOJHBIM OOOPYIOBaHHEM OCYIIECTBISIETCS dYepes
cucreMy TMOKHMX nuianroB // c mamyOsl OypoBoro cyana. lllmanrm Ha-
MaTbIBalOT Ha Oapa®aHbl ClieNHaNbHBIX JE0E0K, PACIIOIOKEHHBIX Ha Ialy-
6e cynna BOym3M Typenu. Ilomumo 3Toro, Ha mamyOe CyaHa MOHTHUPYIOT
HACOC Ul MOJAa4Yy JKUAKOCTU B CHCTEMY YIPABIICHHS U IyJIbT YIPABJICHUS
9TOM CHCTEMOH, yCTaHABJINBAEMBIH OOBIMHO BOJIM3M TIOCTa yIpaBieHus Oy-
PHIIBIIHKA.

Ha ITBC «bito Borep» ¢upmsr «lllemm ocHOBaHME CKBaXXKHHBI MpeN-
CTaBISIET COOO METAIOKOHCTPYKLHUIO C TPeMs HAlpaBISIOIAMH KOJIOH-
HaAMU U TpeMs HamnpasisitomuMu Tpocamu. I[IVO mmeer nucTtaHIMOHHOE
TUPABINYECKOE YIPABICHNUE U MATUKOJIOHHYIO KOHCTPYKIMIO CKBAXHHBI,
npudeM (QyHIaMeHTHas IUINTa YCTAaHOBJIEHA Ha IepBoil KoioHHE (508 MM)
1 MOJKET JIEMOHTHPOBATHCS 110CIIe OypeHusl.

VYcranoBka «AmnaHTUK PedaliHUHr» WMeeT HECKOIbKO OTIMYHYIO
KOHCTPYKIMIO. 3/ieCb B KadyeCTBE OCHOBAHHS HCIIOIb30BaHa-TiepBas 00-
canHas konoHHa (914 MM), BO3BBIIAIONIASCS HAJ JTHOM Ha HECKOJBKO Jie-
CSTKOB METPOB, HAa KOTOPOM'" CMOHTHPOBAaHO BCE OOOpYIOBAaHHE YCTHSI.
VYnpaBneHrne yCTaHOBKOM — AMCTAaHLMOHHOE ruiapaBiudeckoe’. Takas KOH-
CTPYKLMSI MO3BOJIIET B HEKOTOPBIX CIydasX PAacCIOIOKUTh YCThE B 30HE
BOJIOJIA3HOTO OOCITYKMBAaHUS M YIy4IIUTh pabOTy Tejlekamep B cilydae MX
WCTIONB30BaHMS VISl KOHTPOJS YCTHEBOTO 000PYI0BaHUS.

B 3apy0OexHoil npaxkTke AMEpUKaHCKHH HE(TSHOW WHCTUTYT
(API), 00600ImMB MHOTOJICTHHH OIBIT PabOTHl OYpOBBIX KOMITAaHWH, pas-
paboTai TNpakTHYECKWe PEKOMEHJIAMM [0 NPUMEHEHHIO IPOTHBO-
BbIOpocoBoro obopynosanust API RP-53 st HazemHOro m Mopckoro Oype-
HUS C NOJBOAHBIM PACHON0KEHUEM YCThSI CKBA)KUH.

Jit 0003HaYeHUsT Y3JI0B CTBOJIOBOM YacTH TNPHHAT CIICIUAJIbHBIHA
Kox: A — yHUBEpCalbHBI NpeBeHTOp; G — BpalalOIIUIiCAd IMPEBEHTOD;
R — opHOKOpPITyCHOW IUTANICUHBIM NpeBeHTOp; R$ - MBYXKOPITyCHOW Iia-
HIeYHbll MpeBEeHTOp; R, — TpexkopmyCHOM IUIaIeuyHbIl [PEBEHTOD,
X —yHMBepcaJlbHBIH IUIAIICYHbBIN NpeBeHTop; S — kpecroBuHa; C, — Mydra
BBICOKOTO JIaBJICHUS VISl COSMHEHUs OJIOKa ITPEBEHTOPOB C KOJIOHHOW To-
JIOBKOM WJIM OTAENBHBIX y3JI0B B o0miel cOopke crBoioBoii yactu I1YO;
CL — My(dTa HA3KOTO JABICHUS JUISl COSJMHEHHUS] MOPCKOT'O CTOsIKa C OJIOKOM
IIPEBEHTOPOB.
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B 3aBucnmocTr oT pabouero faBiIeHMs ITOJBOAHOE MPOTHBOBBIOPOCO-
BOe 00OpyJOBaHKE MOJpa3/eisieTcsl Ha JIBE IPYNIbL: HAa pabodee NaBlieHUE
14 u 21 MIla u pabouee naBienue 35, 70 n 105 MITa.

3. 6. 2. IByX0,104HbIH KOMILIEKC MOJABOJIHOIO
YCTBEEBOro 000py10BAHNS

JByx6nounslii komruieke [1YO npumensiercst B ocHoBHoM Ha [IITBY
U BKJIIOYAET:

— ONOK IUIameYHBIX OJMHAPHBIX (OJHOKOPIYCHBIX) MPEBEHTOPOB C
MIPOXOIHBIM OTBepcTHeM 540 MM, YHHUBEpCaJbHBIN chepuuecKuil Wi apy-
rOfl KOHCTPYKLUU MPEBEHTOP C MPOXOAHBIM OoTBepcTHeM 540 MM U naBie-
nueMm 21 Mlla, coenuauTensHbIe MY(THI, OMOPHO-HANPABIISIIONINE PAMBI 1
APYTUE Y3JIbL,

— BTOpOH OJIOK JBYX C/ABOCHHBIX IUTAIICYHBIX NPEBEHTOPOB C IIPO-
XOAHBIM oOTBepctueM jauamerpoM 350 MM u npasienuem 70 MIla, yHu-
BEpCAIbHBIN MPEBEHTOP (WM ABYMS1) C IIPOXOAHBIM OTBepcTHEM 350 MM 1
nmasienreM 35 MIla, omopHy:0 HampaBISIONIYI0 paMy, COSIUHHUTEIIbHBIE
MyQTHI 1 1p.;

— JIBa BOJOOTAEISAIONIUX cTosika AuameTrpoM 610 u 406 mwm;

— V IHMCTaHIIMOHHYIO CUCTEMY YIIpaBJieHNs! OJIOKaMH IIPEBEHTOPOB;

— BPEMEHHYIO OIIOPHYIO 0a3y;

— OTKJIOHUTENh ITOTOKA C CHCTEMOM yIpaBiieHus (IUBepTop); . S cuc-
TEMY HaTSHKEHUS BOJOOTACISIOUMX CTOSIKOB;

— CHCTEMY HATSDKEHUS HAIIPABIIIOLMINX TPOCOB;

— MaHu(OIBABI TPOTUBOBEIOPOCOBOTO 00OPYIOBaHUS (PEryIupo-
BaHUS 1 TITyLICHNA);

— KOMIIEHCATOPBI OYPHIIbHON KOJIOHHBI;

— KOMIIEHCATOPbl aBapUUHBIX MOJBECHBIX U YCTBEBBIX T'OJIOBOK CO
CIyCKOBBIM M UCHBITATEIbHBIM HHCTPYMEHTOM M 3aIUTHBIMH BTYJIKAMHU;

— TEIEBU3UOHHYIO KaMepy;

— JIpyroe CKBa)XMHHOE M MaiyOHOe 000pyI0OBaHKE, BXOJAIIEE B KOM-
ekt [IYO.

Bech koMIutekc monpasiesnsieTcs Ha MaryOHbIH ¥ MOABOAHBIN.

Ilanyénsiii komnaexc IIyO

Ha many6e IIIIBY 8 mocrostaHO cMoHTHpOBaHHEI (puc. 3.13):

— HATSDKHBIC YCTPOWMcTBa / C HANPABIAIONNIMH POJIUKAMHU 2, IOJ-
JICPKUBAIOIIHC BOMOOTICISIONINA CTOSK B IIOCTOSHHO HATSHYTOM CO-
CTOSIHUM U KomneHcupytoume nepemeitenus [IIIBY oTtHocuTenbHo cTOS-
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Ka, COCAMHEHHOTO HIDKHHUM KOHIIOM C IIPOTHBOBBIOPOCOBBIM  000-
pynoBanuem (I10);

— sebenKkn 4 ¢ MPUBOJOM ULl HAMOTKM M XPaHEHHS! MHOTOKAaHAIBHBIX
LUTAHrOB JUCTaHUMOHHOrO ynpasinenus [TYO;

— ebenkn 5 Uil MoAbEMa U CITyCKa MHOTOKaHAJIBHBIX IIUIAHTOB 9 U
KOJIUTEKTOPOB / / IMCTaHIIMOHHOT'O T'H/IPABIMYECKOTO YIIPaBIICHHS.

- TJIaBHAsI JJIEKTpUYECKas IMaHedb OypwibiuKa 3 JUIsl yIpaBlICHUS
I[IYO u Munu-nanens 6, ruapaBiIMyecKas CWIOBas YCTaHOBKA 7/ C TH[-
poHacocaMy ¥ THEBMOTHIPABINYECKUMH aKKyMYJISI TOpaMH;

— MaHH(}OIB] peryIMpOBaHUEM APOCCEINPOBAHUS U TIIYIICHUS CKBa-
JKUHEBI 17

— OJIOK IPOTHUBOBBIOPOCOBOTO OOOpynoBaHus /8, * KOMIIEHCATOP
BEPTHUKAJIBHBIX TEPEMEIIeHNH OypHUIbHOH KOJOHHBI, ITOJIBEIICHHBIA Ha
BBIIIKE /4

— HaTsDKHBIE YCTpOMCTBa /9, NOAJEepKUBAIOIINE HANPABJIIONINE KaHa-
TBI IOCTOSTHHO HATSHYTHIMU M KOMIICHCHPYIOIIHE TIepeMenieHne uaT(opMbl
OTHOCHUTEINBHO TTOBOTHOTO YCTHEBOTO 000PYIOBAHMSI.

Ha mumatdopme Takxke pasmerieHsr:

— KOMIIpeccOpHasi YCTAaHOBKAa BBICOKOT'O MAABJICHUS C OJIOKOM
OCYILIKH BO3/YXa;

— HAaCOCHasl yCTaHOBKA JUIsl HarHETaHWs paboyel )KUAKOCTH B ITHEBMO-
THIPOAKKYM YIS TOPEI;

— 7e0eaKH AJIsl HAMOTKH M XpaHEHHs HaIpaBISIOIIUX KaHATOB;

— nebenka 1 GapabaHbI Ul CITyCKa TEJICBU3MOHHON KaMephl, IpeiHa-
3HaueHHOU Ajst ocMotpa [IYO;

— TpHEMHAas TEJIeBU3MOHHAS YCTAaHOBKA I NpHUEMa M Iepefadd OT
TIOZIBOJTHOH TEJIEBU3MOHHOM KaMepbl;

— KOJIOHHAsI TOJIOBKA C KOMIUIGKTOM IIOJIBECHBIX U YCTBEBBIX YCT-
POMCTB OOBSI3KH 00CaTHBIX KOJIOHH;

— CTEHJ /U1 HUCIIBITAHUS OJIOKOB IIPEBEHTOPOB TEPEA CIIyCKOM Ha
MOPCKOE THO AJISl YCTAaHOBKHU.

Ha many6e II1BY, B Ge30macHoii 30HE Ha OOJIBIIOM PACCTOSHUU OT Pa-
Oouel IIOIaIKy, YCTAaHOBJIEHA BCIIOMOTaTelIbHasl aHesb ynpasienus [TYO
B CITydae BBIOpOca, KOT/Ia IIO/IX0/1 K TJIaBHOM NaHENN HeBO3MOXKEH.

Ha manmy0e Taxxe pa3MereHs:

— CEKLIMM MOPCKHX CTOSIKOB AHaMeTpoM 610 MM C TEIeCKOMUUECKUM
Y3JI0M JUISL COSJMHEHUSI C TIPEBEHTOPHBIM OJIOKOM U TIaT(hOpMOii;

— K 406—MM BHyTpeHHEHl TpyOe TEIECKOIIMYECKOTro y3Jla B BEpXHEH
YaCTH IIPUCOSIUHEHO OTKJIOHSIONIEE YCTPOMCTBO (IMBEPTOP) IS 3aKPBITHS
3aTpyOHOTO MPOCTPAHCTBA MEXIY OYpHIBHOW KOJIOHHOW M KOPITyCOM YCT-
poiicTBa, NMpefoTBpallaoiee BEIX0/ ra3a B pabouylo 30HYy B Cllydae Ipo-
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SIBJICHUSI Ta3a, KOTOPBIH OTBOXUTCS 110 TPyOONPOBOAY B cemapaTop rasa Ha
CKUTaHHE,;

Puc. 3.13. TlpuHimnuanbpHas cxema pacioIoKeH s IBYXOJI0YHOTO OABOIHOTO
ycTbeBoro komiuiekca Ha IIIIBY

— MaHeJNb YIpaBieHus OOIUMI HATSKHBIME YCTPONCTBAMH;

— KaNTaKHOE YCTPOMCTBO IS 3aKPBITHS CKBAXKUHBI JI0 YCTAHOBKU DKC-
[UTYATAIMOHHOTO 00OPYIOBAHUSL;

— BOfIONa3Hoe 000PY/IOBAHIE;
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— KOMIUIEKT MOHTaXKHBIX, CITyCKOBBIX, TEXHOJIOTMYECKUX HHCTPY-
MEHTOB W MPHUCIIOCOOJIEHUH TPY30NOABEMHBIX KPaHOB W JApyroe o0opy-
JIOBaHME, HEOOXOMMOE JUTS IKCILTyaTanuu 1 pemonTa [1YO.

Ioogoonuuii komnaexc I1YO

IMoxBomuerii komIieke (puc 3.14) cocTonT M3 BOJOOTHAEISIOMIEH KO-
JIOHHBI (MOPCKOTO CTOsIKa) /(), MHOrOKaHAJIBHBIX IIIAHTOB 9, 75, KOJek-
TOpOB [/, MNalIeYHbIX NPEBEHTOPOB /2, OMOPHO-HAIPABISIOLIETO OCHOBA-
HUs 13, ONOPHOM IUIUTHI /4, HANPABISIOUIMX KAHATOB /6, BEpXHEW U HUX-
Hel THIpaBINYECKUX MY(]T, MIAPOBOTO COEIMHEHHs (YIJIOBOTO KOMIIEHCA-
TOpa), TENCBU3MOHHON KaMephl, TEJIECKONMYECKOTr0 KOMIIEHCATOpa M JIpy-
THX y3JIOB.

3. 6. 3. OnHO00/104HBI KOMILIEKC NOABOJHOI0 YyCTHEBOI0
o0opyoBaHUus

Ha puc. 3.14 npuBenena oguo6iouHast koHcTpykmust ITYO ¢upmer
«Kamepon» (CILIA), obecnieunBatomasi OypeHne MHOTOKOJIOHHBIX TITyOOKHX
CKBaXKHH.

IIpeBeHTOpEI ¢ IPOXOAHBIM OTBEPCTHEM aAuaMeTpoM 476,24 MM u ¢ pa-
6ounm nasnerneM 70 MIla mo3BOJSIIOT OYpUTH CKBaXKHHBI C BBICOKMMH
IUTACTOBBIMU JIaBJICHHMSIMHU Oe3 3aMEHBI 0JIOKa IIPEBEHTOPOB.

Oco0eHHOCTHIO OCHOBHBIX Y3JIOB OJI0Ka IMPEBEHTOPOB SIBISIETCS IIPH-
MEHEHHE:

a) MJIaIevyHoro npeseHropa tuna V-1, KoHCTpyKuus KOToporo oT-
JINYAeTCs OT KOHCTPYKIMM INPEBEHTOPOB THMA V TEM, YTO OH HMEET
0oyiee KOPOTKHMM XOJ KPBIIIKK. B KOHCTPYKIMIO BBEICHBI TMIIPO3arsiK-
Hble OONTHI KpblmeK. [IpIMEHEeHO YIUIOTHEHHE KPBIIIEK HOBOW KOHCT-
PYKIIMH.

B nmnpeBeHTOpe UCHONB3YIOTCS yHHUBEPCAlbHBIE IIAIIKU, HC
KJIIOYaIoNINe BKIIOYCHHE B OJIOK NPEBEHTOPOB JOIMOJHUTEIBHOTO IIpe
BEHTOpPA, T. K. KOHCTPYKIHS IUIalIeK OOECIeYMBAET IEPEKPHITHE
Tpy0 komoHHBEI OT 60.3 mo 193,7 MM. B KOHCTPYKIHIO BKIIOYCHBI CY
neppexymue mramku g pesku YBT nmamerpom nmo 177,8 MM, 3am
KOB OypWIIBHBIX TpYO 1 00casHbIX TPYO nuaMerpom 110 339,7 Mm;

0) yHuBepcambHOTO mpeBeHTopa THma D18 %—10000 ¢ mpoxomaHBEIM
oTBepcTHeM amamerpoM 476,24 MM, BBIICPKHBAIOIIEro, padodee naB-
neane 70 MIla. YiuroTHuUTEnbs NpeBEHTOpa, MO JAHHBIM (GHUPMBI, obec-
neuynBaeT 365 3akpbIBaHUM Ha TpyOe nuameTpoM 127 MM Npu AaBlICHHH
70 MIla;

B) maHrosoro coeauHutens tuna HC ¢ apamerpoM MmpoxXoIHOTO OT-
Bepctust 476,24 MM u paenenuem 105 Mlla. CoeauHurenb, M0 JaHHBIM
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¢upmbl, ipu pasinenun 105 MIla BelaepkuBaeT M3rHOAIONIYIO0 HArpy3Ky
4147,6 xH-m;

I) YHHBEPCAJIBHOI'O YIJIOBOIO KOMIIEHCATOpa, O0ECHEeYNBAIONIETO
pabory momBogHOro KomIuiekca Ha riyomHe no 3050 M M BBLEEpXKH-
Baromero Harpy3ky g0 9070 xI1. OcoOGeHHOCTh KOHCTPYKITMH — HAJIAYHC
9JIACTOMEPHOTO 3JIEMEHTA, COCTOSIIEr0 N3 chepHIecKUX CTaTbHBIX IUIa-
CTHH 3JaCTHYECKO HaOMBKH. DJIEMEHT MOXET BBLAECPKHUBATH OONbBIINE
CXKMMAIOIMe Harpy3ku U cpesaronpe ycwmms. KommneHcaTop MOXeET oOT-
KJIOHSTBCSL B JIIOOOM HAalpaBJIeHUW BOKPYT LIEHTPa BpAIICHMS NMPH H3THOE

MOPCKOI'O CTOsIKA,

Puc. 3.14. OxHOOIOUHBI IOABOAHBIHA yCTHEBOM
KOMILJIEKC:

1 — nynom 6ypunvyura; 2 — nyaem YnpaeieHus
wmyyepHoiM YaHUGOIbOOM; 3— AKKYMYIAMOPHAS
yecmanoska, 4 — eudpasnuieckas cun06as ycma-
HOBKA, S—OUCmanyuoHHbII NYIbM YNPAGIeHUS,

6—winaneogvle 6apabansl, 7—2uopagiuyeckuil

cnaiidep, 8—eepxHee coeduHeHue MOPCKO20
cmoska; 9—meneckonuueckuil KOMREHCAMop,

10— coeounenue; 11— yenoeoii komnencamop,

12 — HudICHUTL y3es MOPCKO20 CMOoAKA;
13—Hanpasnsiowue; 14—n00600HbIE 3A08UNCKU,
15— yaneosas myghma, 16—onopnas niuma
(pynoamenmnuasn); /7-axycmuyeckuii Oamyux;
18— nnaweunvie npesenmopul;

19— wmyyeprwlii Manugoano,

20 — mopckotl cmosik
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JI) COSIMHUTEIS MOPCKOTO CTOSIKA C NPOXOIHBIM OTBepcTHEM 473 MM,
BblIepkuBatomuM Harpysky 9070 xH. CoenuHuTens MOXeT paboraTh Ha
rimyoune mopst 10 3000 m.

ITo nanHBIM QUPMBI, OH UCHIBITAH Ha M3THOAIONIYIO HUKINYECKYIO Ha-
TPY3KY, paBHYIO Harpy3ke mpejeia ycTajaocTd Marepuaia (1 MIIH. [IUKIOB).
[Tpu rmy6oKoBOTHOM OYpEeHHH MOXET NMPOU30UTH MPOU3BOJIBHOE OTCOEIH-
HEHHE MOPCKOTO CTOSIKa OT MOABOAHOrO OJIOKa MPEBEHTOPOB B PE3YJIbTATE
HETIPEABHUACHHBIX OOCTOSITENBCTB (IPEKpalleHNe MMoJaul MUPKYIUPYIOmIeit
XKHUIKOCTH, ITOTEPU LUPKYJISIHMN WIA CIy4aifHOrO OTCOEAMHCHUS JIMHUH).
Bo u30exanne cMsTHS MOPCKOIO CTOSIKA B ITOH CHUTYallMM B TIO/IBOJHOM
KOMILIEKCE MPEAYCMOTPEHa KIIallaHHAs KaTylIKa Ul 3allOJIHEHUS MOPCKO-
ro CTOsIKa BOAOH. JIaTuuK KaTyIIKU IPUBOAMTCS B IEHCTBUE, €CIIN NABICHUE
BHYTpHU cTOsiKa nmoHu3utcs Ha 1,4 MIla ot maBieHust ctoinda MOPCKOH BO-
nel. [Ipy mageHnu OaBIeHUS B MOPCKOM CTOSIKE JABIEHUE MOPCKOW BOJBI
IIOJHUMAET 3aKPBIBAIOUIYI0 BTYJIKY BBEpX M MOpCKas BOJAa HOCTYIUT B
MOPCKOH CTOSIK, CTAOMIM3HUPYS AaBJICHHE W PEJOTBpAIast ero CMSTHE.
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4. PABPABOTKA MOPCKHX MECTOPOXJIEHUI
4.1. Texun4yecKkue OCHOBBI Pa3pad0oTKH MOPCKHX MeCTOP O:KACHUI

Pa3zpaboTka MOpPCKOr0 YIJIEBOIOPOAHOIO MECTOPOXKICHHSI TpeOyer
MIPUMEHECHUST COOTBETCTBYIOIICH TEXHOJIOTWH W PEabHOTO TUIAHHUPOBAHUS.
[TosTOMy TIpOeKTHBIC PabOTHI JOIHKHBEI OBITH MMPOBEACHEI JOCTATOYHO TIIA-
TEJIFHO, YTOOBI ONPE/ICIIUTh TEXHUYECKHE TPEOOBAHUS K MPOCKTY.

Kommanust MoypKHA TakkKe MTPUHATH PEIICHHE OTHOCHUTEIBHO BCEX
cnerpukamuii  mpomsBoAacTBa. Oco00 BaXHBIM SBISCTCS BBHIOOp Ma-
TEPHUAJTOB, HANpPHUMEP, KAYeCTBO W TNPOYHOCTh CTAIH, KOTOpPHIC NpE-
mojiaraeTcs WCIIONB30BaTh IS MPOCKTa, YTOOBI OBITh aJCKBaTHBIM Ha-
rpy3KaM Ha KOHCTPYKIIHH ¥ OCOOCHHOCTSIM JOOBIBAEMBIX YTIIEBOJOPOJIOB.

OOBIYHO K pa3paboTKe W COCTABICHHUIO TPOCKTa pa3paboTKH M 00y-
CTpOMCTBAa MECTOPOXKACHUS IPHUCTYMAIOT MOCIe OOHApyKEeHUs] He(DTH HIIH
ra3a M OIICHKH 3aIacoB IO MPOOYPEHHBIM OIHOM T HECKOIBKUM CKBAKH-
HaM, a TaKKe BBIIBICHHEM IIEPCIIEKTUBHOW TE€OJIOTHYECKOW CTPYKTYPHI B
TpoLiecce TOPA3BEIKH MECTOPOXKACHHS M HEOOXOANMOCTH PaCIIHPEHUS
pa3paboTKH 1 00yCTpOHCTBA.

BHauane, Ha nepeom amane npoekmuposanus, U3yqaroTcs CPEACTBA pea-
JIM3AIAN TIPOSKTa U CPABHUBAIOTCS PA3IMYHBIC TEXHMUYCCKHE BapHAHTBL 3aTeM
OIICHMBAIOTCSI 3KOHOMHMYECKHE TOKAa3aTelny 3THX BapraHToB. [IpenBaputensHO
mpopabaThBAlOTCS U PACCMATPUBAIOTCS OJOK-CXEMBI OTICNBHBIX BapHAHTOB
TIporieccoB (WM BCel CXEMBI) M IAIOTCS PEKOMEH/TAIHH 110 BBIOOPY TEXHUUECKUX
CPEJICTB, CIIOCOOOB CTPOUTENHCTBA U T. 11

OnpenenrB SKOHOMUYECKHAE TIOKA3aTeNH KaXXJIOTO BapHaHTa, CpaB-
HUBAIOT WX, W IO OTHOCHTEIBHOH pa3HHIlE CTOMMOCTH MOXKHO BBIOpATh
HauboIee SKOHOMIYHBIN BapHaHT Pa3paOOTKU U 00yCTpOICTBA.

[pu cocTaBIeHNN TIPOSKTOB M TEXHOJOTHYIECKHUX CXEM Pa3padOTKH PYKO-
BojcTBytoTcs AeiictByrommMu ['OCTamu, WHCTpYKIMSAMH, PyKOBOJCTBAMH,
METOAMKAMI, HOPMAMU U JPYTUMHA HOPMATHBHO-TEXHUUIECKIMI MATCPHAIIAMH.

Ha emopom smane npoexmupoeanus cocTaBisIFOT TEXHOIOTUICCKUEC
Y MOHT2)XHBIC CXEMBI, TPEIBAPUTEIFHO YTOYHAIOT CTOMMOCTD BBIOPaHHOTO
BapuaHTa M COCTABISIIOT IUIAH MPAaKTHYECKOM peanm3aiuu npoekra. Ha
TEXHOJIOTHYECKON CXEME MMOKA3hIBAIOT BCE OCHOBHBIC TEXHUYECKHE CPEICT-
Ba, TPYOOIPOBOAKI IO COOPY M TPAaHCHOPTY HEPTH U Ta3a ¢ yKa3aHHEM Ha-
MIpaBIICHHUS TIOTOKOB, paboumX HaBICHHH W Temrepartyp, a Tawke KUII u
aBTOMATHKY. JlaeTcsl OMMCAHUE TEXHOIOTUYECKON CXEMbI C MPUBEICHHBIMHU
TaOIUIIAMHA OCHOBHBIX TEXHOJOTHMYECKUX MapaMeTpoB. 3aTeM IO TEXHOIO-
TMYECKUM CXEMaM COCTABJISIIOT MOHTa)KHBIE CXEMbI, B KOTOPBIX ONpEEIsi-
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IOT MECTO YCTaHOBKH, CXEMBI OOBSI3KH, BKJIIOYAs PAaCCTAHOBKY U OOBS3KY
MIPOTUBOIIOKAPHOW TEXHHWKH, CPEICTBAa TEXHWKH 0OE30IacHOCTH W JIpyrue
ycrpoiictBa. Ha cxeme Kakaplif mprOOp, 3aABIKKA, KJIAMaH U JpYrue ycT-
poiicTBa 0003HaYaIOT MOPAIKOBEIM HOMepoM. Ha ycranaBniBaemoe o6opy-
JoBaHMe jgaercs criemupukamms. Onpenernsiercst Kpurepuii Beioopa 00opy-
JIOBaHMS B COOTBETCTBUH C OXKUAAEMBIMH YCIIOBUSIMH SKCILTYaTaLHH.

OcobeHHOCTh Pa3pabOTKM MOPCKUX HE(TAHBIX U TI'a30BBIX MECTO-
POXXKICHUI COCTOUT B TOM, YTO B MPOEKTAax C LENbI0 CHIKCHUS 3aTpaTr Ha
JIOPOTOCTOSIIIINE MOPCKUE COOPY>KEHHUS MPEAyCMaTPUBAIOT Pa3paboTKy Me-
CTOPOXKICHHMS, BKITIOYAst OypeHHEe CKBa)XUH, TOOBIYY M IOATOTOBKY HE(TH C
KYCTOBBIX CTaI[MOHApHBIX IaTdopM. [Ipr 3TOM 4acTh SKCIUTYaTallMOHHOTO
000pyIOBaHUS pa3MeIaoT Ha OypoBOH CTalMOHApHOH ImaTdopme, a BTO-
PYIO 9acTh, KOTOpasi Ha MEPBOM ATale SKCIUTyaTalluk MECTOPOXICHHS He
TIPUMEHSETCS, — pa3MelaroT Ha OTAENbHBIN cTannoHapHO# miardopme. B
MIPOEKTE CTPOUTENBCTBO BCEX ITATPOPM MPETYCMATPUBAIOT C YIETOM 00b-
€MOB yCTaHOBJICHHBIX 3aracoB He()TH MM Ta3a, MECTOIIOJIIOKEHUS MECTO-
POXIEHUS, TITyOHHBI MOPS, YCIIOBHI OKPY>KaIOIIEH cpeabl U Ipyrux (akro-
poB. Ilo Mepe HAaKOMIEHUS OMBITA MPOrPAMMBI M MPOEKTH Pa3padOTOK H
00yCTpOHCTBA CHCTEMAaTHIECKH COBEPIIEHCTBYIOTCS.

B xauectBe mpumepa Ha puc. 4.1 npuBeAeH OIUH W3 BapHAHTOB CXe-
MBI KyCTOBaHHMSI CKBRXXMH Ha MECTOPOXICHHH MM. 28 ampens B Kacrmii-
cKoM Mope (AzepOaiKkan).

Puc. 4.1. BapuaHT KycTOBaHHS CKBaXXHH Ha
MOPCKOM MECTOPOXKICHUH HM. 28 arpens

ITpu BEIOOpE ceTkM pa3paboOTKU Il JAHHOT'O MECTOPOXKACHUS OBIIO-
NPUHATO TaKOe ONTHMAJLHOE pELIeHHe, KOTOpoe Obl B JaNbHEHIIeM HC-
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KJTFOUMJIO HEOOXOIMMOCTD CTYIIEHHUS CETKH OypeHHs! CKBayKMH IIyTeM Oype-
HUS JIOTIOJIHUTENBHBIX CKBAXWH. B MOPCKHX YCIOBHSX 3TO CBS3aHO C
OONBIIMMHU TPYJHOCTSIMH M HEONPaBJAHHBIM PHCKOM: HEOOXOANMOCTBHIO
CTPOUTENBCTBA JOTOHUTEIBHBIX CKBAXKHUH, COOPY)KEHHS TOTTOTHUTEIBHBIX
CKBa)XWH, COOPY>KEHHMS JIOTIOJTHUTEIHHBIX CTAIIMOHAPHBIX IUIATGOPM U CeTH
TIO/IBOTHBIX KOMMYHUKAIMH, KOTI/Ia MECTOPOXK/ICHHE YK€ 00ycTpoeHo. Yc-
JIOXKHSIETCS] OypeHHEe HOBOTO «ITyYKa» HAKJIOHHBIX CKBAa)KHH, JOTIOJHHUTEIb-
HO pa3MEILIEHHBIX MEXIy «ITy4KaMm» paHee ITOCTPOCHHBIX CKBAXKHH, YTO
MOXKET NPUBECTH K Pa3pyIICHHIO 00CAIHBIX KOJIOHH.

ITocnenoBatenbHOCTE M CIOCOO pa3pabOTKH MECTOPOXKACHUH MOTYT
OBITh B 32aBUCHMOCTH OT KOHKPETHBIX YCIIOBHH M ITOCTABIICHHBIX LIEJICH pa3-
TmyHBIMA. Eci MecTOpoXkAeHHe KpYIHOE M ero 3amachl 4YeTKO Oll-
peleneHbl, TO MPOeKT (IporpaMma) MOTYT COCTOSITh M3 OJJHOTO — IBYX 3Ta-
noB. Hanpumep, mporpamma pa3paboTKu MOPCKOTO MecTopoxaeHust dop-
i3 B CeBepHOM MOpe.

Ha puc. 4.2 npuBenena cxema KycToBaHHs Ha MecTopokaennn dop-
TH3. MeCTOpOXIeHNEe MMENO YeThlpe KycTa CKBaXkmH. C Kakaoro Kycra
(cranmonapHON Mertayumdeckod mardopmel) ObuUTO TpobypeHo 1o 27
CKBa)XMH TIPH CETKe pa3paboTku 48 ra Ha CKBa)KMHY. MaKCHMaJIbHBIN Yroi
HaKJIOHa CTBOJIOB ckBakuH 550. ['myOmna Box 73 M.

Puc. 4.2. Cxema KycTOBaHUs HA MOPCKOM
Mmecropoxennn doprus

Ecau MecTopoikAeHHE He 10 KOHIa pa3BelaHo U B IIpolecce Jopas-
BEIKH ONPE/ENICHBl JOMOJIHUTENbHbBIE HE(TEra30HOCHBIE IUIOMIAAKH, TO
mporpamMMa pa3paboTKu BKIIIOYAeT HECKONbKOo 3TanoB (¢a3). Hampumep,
MPOeKT (mporpamma) pa3paboTKH MecTOpoXIeHusT DKoduck B CeBepHOM
MOp€ COCTOSIT U3 HECKOJIBKUX 3TarloB.

Ienpro epBoOro, SKCHEPUMEHTANBEHOTO 3Tana OblIO HAKOIUICHNE JaH-
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HBIX 00 OSKCIUTyaTallM MECTOPOKACHHS ITyTEM YCTaHOBKM BpPEMEHHOTO
9KCIUTYaTallMOHHOTO MOJBOAHOIO M TPAHCIIOPTHOrO 00opynoBaHus (ycra-
HoBKa mardopmel «landraiia» B KauecTBe CTAIMOHAPHOW IUIAT(OPMBI).
Bropoii sTan BKIIIO4an pa3pabOTKy M YCTAHOBKY IOCTOSIHHOI'O KOMILIEKCA
THAPOTEXHUYECKUX COOPYKEHHH B 000pyIOBaHMS.

Henp 3TOro 3Tama — BBIBOJ JA00BIYM HE(TH Ha MPOEKTHBIH 00BEM —
31,8 M° /cyr. Jlys 5TOro GbLIM YCTAHOBIICHBI TPH CTALMOHAPHBIE MIAT(OP-
Mbl Ha 9 u 17 ckBaxkuH M Ha 4 U 8 HarHeTaTeNbHBIX CKkBaxkuMH. Ha 12—
OTIOPHOM CTAaMOHAPHOM IuIaTGopMe NBYXNATYOHOW KOHCTPYKIUH OBLIO
YCTaHOBIICHO 000OpyIOBaHKE ISl MOATOTOBKM He(TH, HATHETAHUS BOIBI B
IUTACT, KOMIIPECCOPHI HU3KOTO JIaBJICHHS, HACOCHOE 000pyIOBaHUE AT 3a-
TPY3KH TaHKEpPOB HE(ThHIO, a TaKKe yCTaHOBJIEHa IUTaTdopma AByXmaryo-
HOM KOHCTPYKIWMHM JUIA XWIbS W TOABOJHOE Hedrexpanwmume. Tpernit
9TaIl BKIIFOYAJI CTPOUTENHCTBO TPYOOIPOBOAOB K Oepery, OeperoBble Xpa-
HUWJINIIA, CHCTEMBI CTAOMIN3aINN M Celapaniy, OACOSINHEHNE MECTOPO-
sknernit Oxoguck (3anagusnii), Kox u apyrux ¢ o0bekramu 00ycTpoicTBa.

4. 2. TexHoJOrusi MOPCKUX Pa3padoToK

Pa3paboTka MOPCKUX MECTOPOXKAECHHUI TpeOyeT NPUMEHEHNS
CTpaTeruy OTINIHON OT pa3pabOTKN HAa3eMHBIX MecTopoxaeHui. Oc-

HOBHOC OTJIMYHC 3aKIIOYACTCA B YHUCJIC CKBAXXHWH U UX MOJCIIAX.
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Puc. 4.3. TexHonornueckast cxema pa3pabOTKH MOPCKUX MECTOPOXKICHUH

Ha cyme Mo>xHO HCIIONB30BaTh MPOCTYIO CETYATYIO MOJENb, B TO
BpEMsI KaK B MOPCKHUX YCIIOBHSIX CKBa)KHUHBI IIPUXOIUTCS OYpUTH C He-
CKOJIBKHX «3aKpPEIICHHBIX» MECT (T1aT(OopMBI, TIOIBOHBIE OIIOPHBIE
wmThl). Takum 00pa3oM, onpezeneHne MecT IpeHUPOBaHNs HMeeT 00-
Jiee Ba)KHOE 3HAUCHHE B MOpE I10 cpaBHEHHIO ¢ cymieil. Ho HedTsanbie
KOMITaHHUH YK€ pa3padoTaiy TEXHOJIOTUIO HAIIPaBJICHHOTO OypeHus Juis
JIOCTH)KEHUSI MAaKCUMAJIBHOTO OXBATa C KaX0M cKBaxnHbI. CTaToiin,
HanpuMep, IPoOYPHII 3a TocieIHee BpeMsl 7-1 KM CKBRKUHY, pacXoJisi-
myrocs Ha 5 kM Bokpyr miiatdopmsl Ctatdbopa BriyOs IIacTa, pac-
TIOJIOKEHHOTO TI0/T MOPCKUM JTHOM Ha riryonHe 3 500 M. [Tomumo 3ToTO,
Bce OosrpIiee 3HaYeHNEe IPHoOpeTaeT MprUMeHEHHE TOPU30HTATIBHBIX
CKBa)XMH 151 OoJiee TOHKMX IutactoB. HedTsnas 30Ha mracra Tpostb
Oyner pa3pabaTbIBaThCsl IPH MTOMOIIN T'OPH30HTANBHBIX CKBaYKUH, IPO-
OYpPECHHBIX C ITOJIBOJHBIX OTIOPHBIX IUTHT.

IIpu Mopckux pazpaboTkax Ha TIATGOpPMax JOIKHBI OBITH pa3Mellie-
HBI CKBAXXHHBI, 000pyIOBaHUE UIS JOOBIYH, BCIIOMOTATEIbHBIC CUCTEMBI U
JKUITBIC TIOMEIICHUS JUTA IIepcoHaia. Bo MHOTHX cydasix MOIBOIHBIC CKBa-
JKIHBI MOT'YT HCITOJTb30BATHCS B KAUSCTBE aJIbTEPHATUBBI WIH KaK JOIOJHE-
HHUE K IaTGOPMEHHBIM CKBaknHaM. CIenyeT TaKKe YIUTHIBATH HATMYHE
MHOT'0()a3HOTO MOTOKA, JaXke, €CIH IepepadarpIBatomuii meHTp (rmardop-
Ma W TEPMHHA) PACTIOIOKEHBI Ha IOCTATOYHO OOJBIIIOM PACCTOSHHU.
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Puc. 4.4. Mopckas miardopma B paspese
(OLF-1990)

Io mepe yBenmueHHs Beca BEpXHUX CTPOCHHUH, OylleT 3HAUNTEIb-
HO YBEJIMYMBATHCS ¥ CTOMMOCTD OMOPHBIX 0J10KOB mutatdopMel. [ToaTo-
MY Ba)KHO YMEHBIIHUTH 00BEM PACIOJIOKEHHOT0 Ha Hell 000pynoBaHusI.
DTO UMeeT CyIIeCTBEHHOE 3HAUCHHE Ha BceX (pa3ax pa3paboTKH mpo-
ekTa. Jlloboe yBennueHre KoandecTBa rnepepadaThIBaroniero ooopyno-
BaHMA Ha IuaT(opMe Tarxke MPUBEIET K YBEIMYEHHIO EepCOHaa, KO-
JIMYEeCTBa HHCTPYMEHTOB U peMOHTa 00opynoBanus. [lanee HomKHa
OBITH COCTaBJIEHA CXeMa pa3pabOTKH MECTOPOXKICHUSI, OCHOBaHHAs Ha
MOJIETIM APEHUPOBAHUS U OTIPE/IETICHUH TPeOYyeMOro THUIIA MPOYKIIIH.
Ha (aze orieHKr BO3SMOXKHOCTH OCYIIIECTBIICHHUS ITPOEKTA PaccMaTpHBa-
10T pa3yIMuHbIe CIIEHApUH pa3pabOTKH, a ONTUMaJIbHAS cXxeMa pa3padoT-
KA MECTOPOKICHHUS TONIydJaeT JIeTadbHOE 3aBepIeHIe Ha (aze PopMy-
JIMPOBAHMS KOHIICIIIIMHU TTPOEKTa.

Tunu4ebIe ClieHAPHH TEXHIYECKUX CXeM Pa3paOdO0TKH MECTOPOXK-
JIEHUS BKITIOYAIOT:

— ycTheBbIe TaT(opMbl, + oOpabaTeiBatomye mWIaTGOpMBI + KAIIbIE
IaTQOPMBI;

— MHTETPUPOBAHHBIE KCILUTYaTallnOHHBIE TUIATQOPMBI;

— IUTaBY4YHE IKCIUTYaTallMOHHBIE CHCTEMBI;

— TIO/IBOJIHBIE HKCIUTYaTallMOHHBIC CHCTEMBI.
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Kpome storo, nomkHa ObITh pacCMOTpEHa CHCTEMa TPAHCIIOPTHPOBKH,
BKJTIOYAIOILAS:

— Ta30KOHJICHCATHBIC IKCTIOPTHBIE TPYOOIPOBOIBI;

— DKCIIOPTHBIE HEPTENPOBO/IBI;

— CcHCTeMy XpaHeHHs He()TH B COUYETaHHH C €€ MOPCKOH MOrPy3KOHi.

Braromapst KOMITaKTHOMY XapakTepy MOPCKOH YCTaHOBKH ITOTPE0y-

I0TCS 3HAYNTEIIBHBIC JIOTIOJTHUTENBHBIE 3aTpaThl It o0ecredeHus oornee
BBICOKHX CTaHJIapTOB K OE30MACHOCTH U CO3/IaHHIO YCIIOBHH JUIS IIepCOHATIA
(KvITBIE TIOMETIIEHN S, cIIacaTeNbHbIC IIUTIONKY, | T. 11.) BepTonernas 5Ba-
Kyalus IOJDKHa OBbITh HArOTOBE TS pabOTAIOIIETro Ha muaTdopme repco-
Haja.

Ha puc. 4.4 nokazaHa THITMYHAs MOpcKas 1iatopMa B paspese.

OTOT pasnen 3akiroyaeT B cede 0030p TEXHONOTHH I pa3pabOTKH
MOPCKHX MECTOPOXKICHHUH Ha MANBIX M CpelHHUX rryonHax (MeHbme 200 M),
IZI€e MOPE HE MOKPBITO JIBIOM.

B MexnyHapo1HO# npakTHKe IpH OypEeHNH CKBaYKHH B paifoHax
MENKOBOBS, TpUMEPHO 10 80 M, IPUMEHSIOTCS CAMOIIObEMHBIE yCTa-
HOBKH. [1o Mepe Toro, Kak MosBIISIOTCS O0Jiee COBPEMEHHBIE B OOJIBIIHE
TI0 pa3MepaM CaMoIIobeMHbIE OypOBBIE TIAT(HOPMBI, UX IPUMEHEHHUE
MOYKHO PAaCHpOCTPaHNTh M HA OOJBIINE TITYOMHBI jaXke Mpu HebIaro-
MPUSTHBIX KIMMATHIECKHX YCITOBHSX.

TpaauoHHBIE OCHOBaHMS IUIATGOPM TPEACTABISAIOT COOOH pemier-
YaThle KOHCTPYKIHMH, BBIOJHSIIONME pazandHble QpyHKIuN (OypeHue, me-
pepaboTKa, pa3MelleHne NepcoHana). B kadecTBe anbTepHATHUBBI TPAHC-
MOPTUPOBKH MO TPyOOIpoBOAaM, HE(TEXpaHWIUIIE PACHOIAraeTcs B OT-
JIeTBHOM TaHKepe, IPUCOETMHEHHBIM K MOopckoMy Oyro. Ha aTom e TaHke-
pe MOXeT OBITh YCTAaHOBJICHO W HE0OX0oamMoe 00opymoBaHue s 06padoT-
K1 HeTH.

Hepenko paccMaTpuBaroTCsl BapHaHThl W OPYIHX THIIOB OMOPHBIX
KOHCTPYKLIMH C TeM, YTOOBI ONTHMH3HPOBATH CTOMMOCTh OCHOBaHWH. K
TaKUM KOHCTPYKLMSIM OTHOCSTCS OETOHHBIE MOHOOIOPHI W CaMOIOIHU-
MAIOIIHECs] IKCILTyaTalMOHHbIE TAaTGopmbl. OOHAKO UI OTHOCHTEIBHO
HEOOJIBIIOr0 YHCIAa CKBAXHH HMEET CMBICI PAacCMOTPETh BO3MOXKHOCTb
UCIIONB30BAHMS TIOABOJHBIX CHCTEM JOOBIYH, KOTOpBIC NMPUMEHSIOTCS BCE
Yalle U Yamie Uil TPYIHBIX KIUMaTHYECKHX YCIIOBHH.

st Tex palilOHOB MUpa, TAE CTajb IPHXOIUTCS UMIIOPTHPOBATH, Py-
KOBOJICTBY pa3paboTKH TpeOyeTCsi aHATM3UPOBATh BO3MOXKHOCTh HCIIOb30-
BaHUS OCTOHHBIX KOHCTPYKIMU. [1om00HBIE OETOHHBIE COOPYKEHHUS MOTYT
OBITh PACCMOTPEHBI C TOYKH 3PEHHS HX CaMOro pa3HoOOpa3HOro MmpuMeHe-
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HUS, BKIIOYash XpaHeHWe crabwimsupoBanHoW Hedru. Kommnanms
«Hawm/Ilenn» ycranoBmia O€TOHHYIO IIaTGOpPMY I TOOBIYM M XpaHEHUS
et Ha Mmecropoxnaennu F3 B Hunepnannax.

Crnenyer ynenuTh BHUMaHWE HOBEHINEH TEXHOJIOTMH PEIIeT4aToro oc-
HOBaHMS, NpelycMaTpHUBaIOIIeii 3aMEeHy CBal INPUCOCHBIM (YHIaMEHTOM
(puc. 3.5), MOCKONBKY BO MHOTHX CIIy4asX BEC CBal COCTABIISIET ITOJIOBUHY
BECa BCEX CTAJBHBIX KOHCTPYKUMHA MOPCKHMX IIAT(OPM HMCIHONIB3YIOLUIHXCS
Ha MeNKoBojbe. Kpome Toro, /uiss MHOTMX IPOEKTOB yCTaHOBKA CBail Bie-
4eT 3a co00i CyIecTBeHHBIE 3aTPATHI.

Tam, rne rmyOrHa MOpsI yKe HE TO3BOJISIET MPUMEHSITH CaAMOIIOIbEM-
HBbIe OypOBBIE YCTAHOBKHM, CKB)XMHBI HPHXOIWUTCS OYpUTH TIPH ITOMOIIN
Ipyrux cpeactB. bypoBoe 000pynoBaHHE MOXKHO YCTAaHOBHTH HA YCTHEBOM
wiaThopMe WK wiaThopMe paznaHoro HasHadeHus (rmatdopma TP —
n00bIYa, MTOATrOTOBKA, pa3MelleHne repcoHana). braromaps npuMmeHeHHIo
HOBBIX JIETKHX OypPOBBIX YCTAaHOBOK, HEAABHO BOLIEAIINX B YIOTPEOICHNE B
CeBepHOM Mope, 000pYyIOBaHNE MOYKHO yCTaHABIIMBATh Ha IITaThopMe MpH
TIOMOIIY IUTATQOPMEHHBIX OaIIeHHBIX KpaHOB. CKBa)KHMHBI MOXKHO IpOOY-
PHTH 3apaHee NMpU IOMOIIH MOTYIIOTPYKHBIX OypOBBIX TUIAT(GOpM WM HC-
TIOJTb30BATh 3aKOHYEHHBIE TIO/IBOTHBIC CKBa)KUHBI.

ObopynoBanne A7t JOOBIYM MOXET OBITh Pa3MEIIeHO Ha CTalMoHap-
HBIX WJIM TOJYTIOTPYKHBIX IU1aTdopmax. Jpyras KOHIETIHS 3aKITF09aeTCs
B HMCIOJIb30BaHUH TUIaBYdeH SKCIUTyaTalMOHHOW CHCTEMBI (CynHa), ocyle-
CTBIISIFOIIEH, IOMUMO JTOOBIYM, 00paboTKy M XpaHeHHe. CKBaXMHHBIH I10-
TOK TTOJIA€TCSl Ha CY/IHO C ITOJBOJHBIX CKBa)KMH WJIM YCTHEBBIX IIaT(OPM C
TIOCIIEAYOIIEH MOPCKOM OTrpy3KOi He(hTH O TMOKMUM TPyOOTIpOBOIaM He-
TIOCPE/ICTBEHHO Ha Oaprku cHaOKeHWsl. MeXIyHapOJHBIH OMbIT NpUMEHe-
HUSL 9TOW KOHIETIIIUH aJ1 XOPOIINE Pe3yIbTaThl.
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Puc. 4. 5. IInatdopma perreraaToro
THmna «EBponaifin» ¢ BcachbIBaIOMUMU
cBasMU

[NockombKy B MEpE pacTeT 03a004eHHOCTH MPOOIeMaMH 3aT PS3HCHIIS
OKPYIKAFOIIICH CpeITbl, BAYKHBIM BOIIPOCOM CTAHOBHTCS yIAJICHIC Ta3a, eCIN
€ro HeMb3s TPAHCIIOPTUPOBATH Ha Oeper. AJBTEpPHATHBOM BEITYCKY raza U
CKUTaHUIO €10 Ha (haKelax CIYXKHUT HATHETAHWE Ta3a B CKBAXKHHY HITH TIPO-
W3BOJICTBO METAHOIA B MOPE. JTa TEXHOJIOTHS BBI3BIBACT OOJIBIIION MHTEpEC.

Crenyer OLeHNTh BO3MOKHOCTh IPUMEHEHHUS] OETOHHBIX KOHCT-
PYKIHH, BKITIOYAIONTYI0O MOHOOIIOPHI HJIM MHOTOKOJIOHHBIE CTallioOHap-
HBIE KOHCTPYKIINH, a TaKXKe OCTOHHBIE TONTyTIOTPyXHbIE OypOBBIE IIAT-
¢dopmel. [TyOoKoBOAHBIE IITaByYHe OETOHHBIE TUIAT(GOPMBI MOTYT TIpe-
CTaBIATH OCOOBIN MHTEpeC A padoTs! Ha rayounax 120—1200 M u 6o-
ee.

4. 3. ®aKTOpHI, OCJI0KHSIOIIE Pa3padoOTKy MeCTOPOKIeHU

CymiecTByeT MHOXKECTBO Pa3IMYHBIX ()aKTOPOB, TaK MM HHAYE
OCJIOKHSIIOIIUX pa3padoTKy 3ajeKel MPUPOAHBIX YIIIEBOJAOPOIOB 1
cHKaromux ee agdexruBHOCTh. [locnennee B ropa3ao Oonbmieii cre-
TIEHN OTHOCUTCS K HE(TSIHBIM, HEXKENU K Ta30BbIM U Ta30KOHIEHCATHBIM
MecTopokaeHusIM. Hanbosnee BaXXKHBIMU U3 TaKHUX (DaKTOPOB SBIISIOTCS:

— HCOAHOPOAHOCTDb @HHBTpaHPIOHHO-CMKOCTHBIX CBOWCTB 3aJICKH 110
MMPOCTUPAHUIO U BKPECT MPOCTHPAHUIO,
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— HeOJIaronpuATHOE COOTHOIICHHUE MOBIKHOCTEH (QMIBTPYIOMINXCS B
mracte das;

— TpaBUTAlMOHHOE pasjiesieHue (a3, MPHUBOIAIIEE K MTPEUMYILECT-
BEHHOM (MIIBTpALlK Ta3a 10 BEPXHEH YacTH IUIacTa, U BOJBI IO €ro HIX-
HEeH Yactu;

— 00pa3oBaHUE BOJSHBIX U Ta30BBIX KOHYCOB.

Bce Ty ¢axTopsl, NpOSBISIIONIMECS OTASIBLHO WM BMECTE, TIPUBOIST
K HU3KOMY MaKpOCKOIIMYEeCKOMY (T. €. TPOSIBIISIONIEMYCsl B TIpeniesiax Beeit
3aJIeXXH) OXBAaTy IUIACTOB BO3ACHCTBHEM M, KaK CIEACTBHE, K HU3KOH Hed-
Teotnave. Jpyrum akTopom, BIHIOmMMM Ha HedTeoTnady, ABISIETCS -
(heKTUBHOCTH BBITECHEHHSI HE(TH BOAOH. DTOT (haKTOp YacTo Ha3bIBAIOT
MHUKPOCKOTTMYECKIM KO3(PHUITNEHTOM 0XBaTa.

4. 3. 1. Ouenka 3ppeKTHBHOCTH 0XBATA IJIACTA
NPOLECCOM BbITCCHCHHS

OpHON W3 BOXHEHIIMX XapaKTEPHUCTUK pa3paOOTKH SBISETCS KO3(¢-
(UIMeHT oxBaTa IUIACTa MPOIECCOM BBITECHEHMS, Ha3bIBAEMBIH KPaTKO
k03¢ punmenrom oxsara E, u ompenenseMplii Kak 4acTh 0ObeMa 3aJIeXH,
BOBJICUCHHASI B AKTHBHYIO Pa3paObOTKy.

Heckonbko oTiimaHOE omnpeseneHne JaHo Y WLIXalToOM, B COOTBETCT-
BUH C KOTOPHIM KO3(()HUINEHTOM OXBaTa CUMTAETCS OIS OOIIeH ruiomaan
3aJIeXH, ¢ KOTOPOH He(Th M3BJIEUYEHA JI0 OCTATOYHOro HackiieHwus. HeoO-
XOIMMO OTMETHTB, YTO B JIFOOOM citydae kKoaddumnment oxsara E, He sBis-
€TCs TOCTOSTHHOM BEJTMYMHONW: OH MOXKET MEHSATBCS C TEUCHHEM BPEMEHH U
B 3HAYUTEIHHONW CTEIEHH 3aBUCUT OT CHCTEMbI PaCCTAHOBKH CKBakKMH. Ero
3HAYEeHWE Ha MOMEHT Hadaja JKCIUTyaTaliyd OTPakaeT KadyecTBO CHUCTEMBI
pAacIioNOXeHNsT CKBa>KHH.

CornacHo pe3ynbTaTaM CTOXAaCTHYECKOT0 MOAEIHPOBAHMUS MPOLIECCOB
n3BIeYeHUS He(PTH KOI(PPHUIMEHT OXBaTa 3aBHCHUT OT PACCTOSIHUS MEXKTY
CKBa)XHHaMH L cremyromum odpazom:

d-D
E,=C-L”/ , (1)
rre de— Tak Ha3pIBaeMast (hpaKTagbHas pa3MEPHOCTD;

D =1, 2, 3 s TMHEHHOTO, IBYX- U TPEXMEPHOTO TCYCHHS JKUJIKOCTH;

C — KoHCTaHTa, 3aBHCSIIAs OT PACIIOIOKEHNS CKBR)KHH, CBONCTB IUIa-
CTa M HACHIIAOIINX €r0 (IIIOMIOB.

UYuciieHHBIE JKCIICPUMEHTHI YKa3bIBAIOT Ha CJICAYIOLIME 3HAYCHUS
(pakTaneHOii pasmepHocTH df [6]:

JIMHENHOE 3aBOJHEHUE df =1.11£0.05 ;
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d, =1.70£0.05,
d, =1.61£0.05

II001aJHOC 3aBOJHCHUC

06pameHHa${ ITUTOYCUHAsA CUCTEMA

[MpuHuMas BO BHUMaHKE 3TOT PE3YJAbTaT MOXKHO NPE/ICTABUTH YpaB-
nenue (1) [ist Clly9aeB JIMHEHHOTO U IUIOIMIAHOTO 3aBOJAHCHUS CICYIOIAM
obpazom:

E,yyoC- L , 2)

EA,Arealoo C : L70.5 . (3)

CooTtHoulenue (2) 03Ha4aerT, 4TO HPH MPSIMOJIMHEHHOM OTHOMEPHOM
BBITECHEHNN HE(TH BOMOW (HampuMep, IPHU HCCIEeTOBAaHMH IpOIiecca BbI-
TECHEHMs Ha KepHax) 3(peKTHBHOCTh 0XBaTa MOBBIIACTCS C YBEINYCHUEM
MEXCKB)XKMHHOTO PACCTOSHUSI (JUTMHBI 00paslia MpW BBITECHEHWH HE()TH
Bonoi Ha kepHe). Kak ciemyer u3 (3), B ciydast IUTONIaTHOTO 3aBOAHEHUS
3HavyeHne Kod¢duuuenra oxsata E, yMeHbIIaeTcs ¢ yBEeIMYEHHEM pac-
CTOSTHHSI MEXK/Ty CKBa)KHHAMH.

VYunuteiBast, uro ko3¢ punueHt HedreoTnaun Ex Moxer ObITh npuOIH-
JKeHHO ONpEAeNIeH Kak Ipom3BerieHHe Kodgdummenta oxsata E, U Ko-
s¢duienta BeiTecHeHus Ep, T. e.

Ep=E, 'ED, 4)

MBI [IPUXOJMM K BaKHOMY 3aKIJIIOUEHHIO, 4TO Kod(duiueHT nedre-
OTJa4yM YMEHBIIIAETCS C YBEIMYCHUEM PACCTOSHHUS MEXAY ckBaxxnHamu. C
JIpyroii CTOpPOHBI, OoJbIne 3HaYeHHus1 L o3HayaroT GOJbIINE M3BJICKACMbIC
3armacel Ha CKBaXHHY (T. €. Ooyiee BBICOKHE 3HaueHus mapamerpa Sk). U3
9TOr0 aHalu3a CJIeAyeT, YTO IpU OOJBIIMX PACCTOSHUSIX MEXIY CKBa-
JKMHaMH (pa3pekeHHasi CeTKa CKBaXMH) OO0BEM HM3BJIICUEHHOM M3 IUIacTa
HeTH MOXKeT OKa3aThCsl CPABHUTEIEHO HEOONIBIINM, B TO BpeMs Kak J100bI-
Ya 10 OTJENBHBIM CKBaXXHHaM OyneT BBICOKOH. B npyrom kpaiiHem ciydae,
IIPY OYCHb IIOTHOM CETKE CKBa)KWH, He(TEOTAada MOXKET OBITH OYEHDH BHI-
COKOM, HO JOOBIYa 0 KaXJOH N3 CKBaXMH MOKET OKa3aThCsl 3HAYMTEIIHHO
HIDKE, YeM B IIEPBOM Cllydae. JTO O3HAYAET, YTO CYIIECTBYET ONTHMAIbHOE
3HAYEHHE MEXCKBXWHHOTO paccTosHus L (MM, 9To B CYIIHOCTH, TO Ke,
YTO M MTapaMeTp INIOTHOCTH CETKH CKBa)KHH), 0OeCIIeunBarolee HamTydIne
MOKAa3aTeIHn Pa3pabOTKH MECTOPOXKICHUS ITPH BHIOPAHHOW CHCTEME pa3Me-
IIEHHS] CKBAYKHH.
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TouHoe ompezesieHue 3TOr0 3HAYECHHUS CIOXKHO U SIBIISIETCA INpeaMe-
TOM YHCJICHHOTO MOJICIUPOBAHUS W onTuMm3anmd. OIHaKo s TpUOTH-
YKCHHOU OICHKH 3()(PEKTUBHOCTH CHCTEMBI PACTIONIOKECHUS CKBAXKIH MOXKET
HCIOJIb30BATHCS ClENyIomasl npocrass Meroauka. CoriacHO CTaTHCTUYEC-
KOMY aHaJn3y pa3pa0OTKH, 3aBUCUMOCTh HE(TEOTIAaUM OT PACCTOSHUS Me-
KTy CKBOKHHAMH L MOXKeT OBITh 3amiicaHa B cIeayromniei ¢popme:

_ -bI?
En=Ep-e™, ()
rae b — xkodpduIueHT, 3aBUCAIINA OT CBOMCTB IIACTa XUAKOCTH H
BEIOPAHHOW CHCTEMBI PACIOIOKECHHUS CKBaKUH.

BripazuMm ynenpHBIC H3BIEKaeMBbIe 3amachl Sk KakK (DYHKIIHIO PaccTOsI-
HUS MEXIY ckBakuHamu L u HepreoTnaun Eg

Sg = aEpL’, (6)
[Mapamerp a, B CBOIO 04€pe/lb, MOKET OBITH OLCHEH CIIEAYIOIIUM
obpazom:

axhgS,, 7)
IZie B IPaBOW 4acTH NPEICTaBICHBl COOTBETCTBEHHO CPEIHUE 3HA-
4yeHus 3G PeKTUBHOM He(hTEHACHIIIIEHHOW MOIIHOCTH TIjIacTa, ero Io-
PHCTOCTH ¥ HavaIbHOH HEeTEeHACHIIIEHHOCTH B YaCTH IUTacTa, JUis KO-
TOpPOU IPOBOJUTCS OLCHKA.

[Janee, Beraucisis Ko3GQUIeHT HehTeoTaauu U yAeIbHBIC H3BIICKae-
MBI€ 3arachl He)TH Ha CKBR)XMHY B COOTBETCTBUH C COOTHOLIEHHAMHU (5) U
(6) I OMHKX W TEX JKe 3Ha4YeHUH L, MOXKHO IMOCTpONTH rpaduK 3aBUCHMO-
ctr Sk ot Eg, B KoTOpOI#i OoJbIIME 3HAYEHHST O00MX MTapaMeTPOB COOTBET-
CTBYIOT JIY4IINM ITOKA3aTeINsIM pa3pabOoTKH.

Heobxonnmo oTMeTnTh, 4TO 00a MapaMeTrpa MOTYT HCIOJIb30BATHCS
KaK KPUTEpHH ONTHMH3ALMK: HedTeoTnaua, yMHOKEHHAs! Ha [IEHYy He(TH,
JlaeT TOJNHBIA JI0XOJ, @ BEIMYMHA Sy, YMHO)KEHHAs! Ha IEHy HETH W Je-
JIeHHass Ha KaNWTAJIOBIOXEHHWS W OKCIUIyaTallMOHHBIE PacXOAbl, Ipea-
CTaBISIET COOTHOLIEHUE NPUOBIIH M HHBECTHIINH.

B 3axmtouenne o3BoanM cebe 1aTh MPUOIM3UTENBHYIO OLIEHKY Cpell-
HUX 3HAYCHUH MEKCKBR)KUHHBIX PACCTOSHUI M yJIEeTbHBIX M3BJICKAEMBIX 3a-
M1acoB JISi MECTOPOXKJICHNH HOPBEXKCKOTO KOHTHHEHTAJIbHOTO menbda. 1o
nmaaaeiM HopBexxckoro HedrsHOro mupekropata, k 2000 r. Oyxer mo0bITO
okosto 44 % Bcex M3BJIEKAEMBIX 3aracoB HE()TH HOPBEKCKOI'O KOHTHHEH-
TanpHOTO IIenbga. Onpenenus cpeaHee pacCTOSIHUE MEKIY CKBaXWHAMHU
IUTSL 3TAX MECTOPOXKICHUH mpuomu3uTensHo B 600 M 1 monaras, 9To Kodd-
(UIHEHT BBITECHEHHSI HETH BOIOW M3 KEPHOB COCTABIISIET MPUOIH3UTEIb-
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HO 0,65, HETPYIHO MOJYYHTH CIEAYIONINE 3HaUeHHs mapameTpoB Ex n b B
cooTHotreHnH (5):

E,=0.65-exp(~1.08-10°L%) (8)
OneHka yeabHBIX M3BICKAEMbIX 3aIlacOB Ha CKBAXUHY Sk IIONyda-
€Tcsl IPU 3TOM CIELYIOLIECH:

Sy =32-10°E,* ©)

Tabmmmna 4.1
Cootuorenue Ex u Sy

L,m Er Sk, 10°

M>/cKkB.
100 0.64 0.02
200 0.62 0.08
400 0.55 0.28
600 0.44 0.51
800 0.33 0.67
900 0.27 0.7
1000 0.22 0.71
1100 0.18 0.68

PesynpTaThl ONEHKH O0OMX IapaMeTpoB ISl Pa3IMIHBIX MEXKCKBa-
KMHHBIX PAacCTOSTHHUI NpHUBeACHBI B Ta0m. 4.1 n Ha puc. 4. 6.
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108 M’/CKB:
If", 3JHAYEHHE
0.6 s MecTOpoXAeHHA
| HOPBEXCKOIO KOHTH
4~ |HEHTaTBHOTO Wembda)
0.4
0.2 |- \
0
0.2 0.4 0.6 0.8 1.0

Puc. 4.6. 3aBUCUMOCTD y/I€JIbHBIX H3BJICKAEMBIX 3a11acOB He()TH
ot ko3 dunrenta HegreoTIAUN

4. 4. Pe:xumbl paGoThl IJIACTOB HA MOPCKHX MECTOP 02K1¢HUAX

Jlo BHeZpeHNST BTOPUYHBIX W TPETUYHBIX METO/OB YBEIHUYCHUS Hed-
Te-0TAa4yM A00bIYa HeTH OCYIIECTBIISIIACH 33 CUET NPOSIBIICHUS €CTECTBEH-
HOM 9HEPruM IUIACTa M HACHIIAIONINX €ro (IIIONI0B.

Ecmecmeennbiii (W11 Kak €T0 €lLe Ha3bIBAIOT, NEePEUtHbIil) PEKUM IIPUTO-
Ka JKUJIKOCTEH U Taza K CKBYKMHE MOXKET OCYILIECTBIISTHCS TOCPEACTBOM:

— IEWCTBHS CHJI YIIPYTOCTH (TaK Ha3bIBAEMBIH ynpyautl U ynpy20-6000-
HAanopHulii pSKAMBI QUIIBTPALINN);

— BBIJICJICHUS U PAacCIIMpPEHHs, IIEPBOHAYAIBHO PACTBOPEHHOTO B Hed-
TH ra3a (PeXUM pacmeopeHHo2o 2asa);

— pacmmpeHHs ra3a B ra30HACBHIIIEHHON YacTH IutacTa (PeXuM 2da30-
801U WANKU);

— EWCTBHS CHII TSDKECTH (2pasumayoOHHbLL PEXUIM);

— TIEePeyIUTOTHEH NS TOPOA-KOJUICKTOPOB IIPY YaCTUYHOHN IoTepe
IPOYHOCTHU CKEJIETOM MOPOJIbI 10l BO3JEHCTBUEM UPE3MEPHO BO3POC-
X 3QPEKTHBHBIX HAPSDKEHNH Ha TTOPOY-KOJUIEKTOP.
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Ynpyruii pesxum nposiBiseTcs Hanbosee MOIHO Ha HayalbHOU
CTaJUN 3KCIUTyaTalluk MecTopoXkaeHus. [Ipu ynpyrom pexume QpuibT-
pauuy JBIKeHHE HE(DTH U3 TUIACTa K CKBaXKHHE 00YCIIOBICHO CKUMae-
MOCTBIO HE()TH 1 BOJBI, HACKIIIAIOMINX MPOIYKTHBHBIH IIIACT, IPUBO-
JUIIIEeH K yBEJMYEHHIO MX 00beMa NP CHIKEHHUH TUIACTOBOTO JIaBje-
HUS, ¥ yIpyro# nedopMaryeil moposl, CHIKAIOIIEH 00beM IepoBOTo
npocTpaHcTBa. [Ipy NposSBICHNH YKHCTO YIPYToro pexxnMa Hereoraaua
uracta oObIvHO He mpeBbimaeT 1-2 %.

Hamape 60m1p1108 110 TPOTSHKEHHOCTH BOJOHACKHIIIIEHHON 30HBI BOK-
PYr HETSHOTO IUIACTa CIIOCOOCTBYET MEPEXOY YAPY2020 PEKAMA B PEKUM
VIPY20-8000HANOPHBIY, TIPU KOTOPOM HCIONIB3YIOTCS YIPYTHE CBOMCTBa
3aKOHTYPHOW BOJHI (T. €. BOJBI, HAXOAAIIEHCS 3a BHEIIHUM KOHTYPOM Hed-
TEHOCHOCTH) W BOZAOHOCHOTO IUTACTAa. JTOT PEXKUM B CBOIO OYEpEIlb MOXKET
HEPEXOIUTh B HCECHKO-6000OHANOPHDLIL PEXCUM, TIP KOTOPOM 00BEM OT-
OupaeMoil U3 CKBa)KMH MPOAYKIMHK (HedTH, BOIBI M Ta3a) KOMIICHCUPYETCS
MIPUTOKOM BOJIBI M3 3aKOHTYPHOHU 30HHI Tuiacta. [lmacToBoe naBneHue B 3a-
JIXHU TIPH 3TOM TOAZCP)KMBACTCS HA MOCTOSHHOM YPOBHE, OOecrednBas
TeM cambiM 3(dexkTBHYI0 100bMy HedTH. VYIpyro- M KECTKO-
BOJIOHATIOPHBIA PEKUMBI (PHITBTPAIMN MO3BOJITIOT 0TOOpaTth oT 35 10 75 %
HedTH, MepBOHAYAILHO COAEpIKaIIIeiics B IUIacTe.

ITpn majeHny NIACTOBOTO JIaBIICHMS HYDKE JAABJICHHS HACHIIIIEHHS Ha-
YUHAETCS TMpOoLecC BBIACICHUS W3 He(PTH Tas3a, NEpPBOHAYAIBHO pa-
CTBOpEHHOTO B Hel. [Ipn manpHeieM CHIKEHNN JaBICHUS MTy3bIPbKH ra3a
pacuIMpsIOTCS W BBITECHSIOT HETh U3 MIOPOBOTO NMPOCTPAHCTBA. DTOT IPO-
Iecc TOJTyYrsI Ha3BaHUE PEXKHUMA pACMBOPEHHO20 2d3d B CBSI3H C TEM, YTO B
OOJIBIION CTEMEeHN MMEHHO IepBOHAYAIBLHO PACTBOPEHHBIM B HedTH ras
obecrieunBaeT IBIKEHUE HEPTH K CKBaXXWHAM M ee 100bay. Pexum pac-
TBOPEHHOTO Ta3a UMeeT Oojee AIUTENbHBIN 3G (EeKT B cTpaTH(GUIMPOBaH-
HBIX IUIACTaX WM B IUIACTAX C HU3KOW MPOHHIAEMOCTHIO B BEPTHKAIHLHOM
HalpaBJIeHUH, IPEIOTBPAIIAIONICH OTHOCHTENBHO OBICTPYIO CETpEraruio
ras3a, BBI3BAaHHYIO pa3jIM4ueM B IUIOTHOCTAX HedTH u raza. B HekoTOphIx
CITy4asiX «BCIUIBIBAHHE) Ta3a MOXKET MPUBOINTH K 00pa30BaHMIO TaK Ha3bl-
BaeMOM gmopuunou 2a3060t wanky. Kak npaBuio, pexxuM pacTBOPEHHOIO
rasa sBJISICTCSI OJHUM W3 HanmMeHee () (DEeKTUBHBIX PeKUMOB (DHIIBTPALNN U
MO3BOJISIET HOOBITH OT 5 110 25 % HaxopasmIencs B TacTe HedTu.

ITpy Hanmuuum B 3aJ€XM Ta30BOW IIANKW (T. €. CKOIUICHMS ra3a Hal
HE(TEHACHIIICHHON YacCThIO TUTAcTa) J0Obda He()TH OCYIIECTBIISICTCS B OC-
HOBHOM 32 CUET PEKUMA 2d30601 WANKY WIN 2A30HANOPHo20 pedxcumd. Bei-
COKasi CKMMAEeMOCTh Ta3a M 3HAYUTENbHBIH 00BEM Ta30HACHIIICHHON YacTH
racta 00ECIIEYNBAIOT TPOJODKUTEIBHYI0 M 3PPEKTUBHYIO TOOBIY: IO
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40 % Haxopseiics B ruiacte HeTH MOXKET OBITH TOOBITO IIPH NPOSIBICHUN
ra30HAIIOPHOrO PEeKUMA.

B HedTeHOCHBIX 3anekax OONBIION MOLIHOCTH M KPYTONAaJIaroIux
He(TAHBIX IIaCTax 3HAYMTEIbHAS YacTh 3a11acoB HEPTH MOXKET OBITH OTO-
OpaHa 3a cUeT NPOSBICHUS epaGUMAYUOHHBIX CUl. B OTAEIBHBIX CIydasx
2pasumayuonHslll pexcum (QUIBTPALMN TO3BOJISIET AOCTUYb YpE3BHIYAIHO
BBICOKHX TEXHOJIOTHYECKHX ITOKa3aTeel 100bIn.

[Ipouecc nepeyniomuenus nopoo-koiiekmopos MOXKET BOSHUKHYTb
npu 100brde He(TH WM ra3a Ha pEKUME HCTOLICHUS B CIIydasx, Koraa 3¢-
(beKTUBHBIE HANPSHKEHUSI HA TIOPONY (T. €. PasHMIa MEXIy TOPHBIM JIaBJIe-
HUEM M IPOTHBOJCHUCTBYIOIINM €My IUIACTOBBIM IABJICHHEM) CTAaHOBSTCS
3HAYNTEIBHBIMHU (M MOTYT Ja’ke TPEBBICUTH TPEJEN MPOYHOCTH TIOPOJBI) U
MPUBOIAT K €€ MNEPEeYIUIOTHEHHIO WIH ke YaCTUYHOMY pPa3pyIICHHIO.
OT0, B CBOIO OYEpE/lb, MOXKET UMETh CIICICTBHEM IIOCTEIICHHOE WIIH BHeE-
3aITHOE COKpaIlleHHe TIEpOBOro 00beMa IIIacTa Win 3ajexu. B mepBom ciy-
yae MOJZOOHOE COKpAIEHWE IEPOBOTO IPOCTPAHCTBA MOKET COIPOBOXK-
JIATBCSI OCEAHMEM ITOBEPXHOCTH 3eMiM (MECTOpOXKIEHHE Y WIMUHITOH B
Kamndopunn, yaacrok M-6 B Benecyane). B cnygae pazpaborku mectopo-
XKIIeHNH menbga npoceanne JHa IPUBOANT K YBEIHICHHUIO TITyOHHBI MODS,
0COOCHHO OIIYTUMOH B SMHIEHTPE MECTOPOXIEHHMS, M, KaK CIEICTBHE, K
TIOTPY’KEHHI0O MOpPCKOH taTdopmsel (MecTopokaeHrne DKopHCcK Ha HOp-
BE&KCKOM KOHTHHEHTaJIbHOM mIenbge). [Ipn pe3koM cokpaleHnu mopoBoro
MIPOCTPAHCTBa pa3paboTKa 3aJeXKH MOXKET CONPOBOXKIATHCS ITOA3EMHBIMU
TOTYKaMH HEOOJIBIION CHIIBI, HAIOMHHAIOIIMMH CJa0ble 3eMIICTPSICEHHS.
3HaYNTENbHBIC 3eMJIETPSCEHNSI MOTYT BO3HHUKATH TIPH HAPYIICHUH T'€0INHA -
MHUYECKOIl OOCTAaHOBKM B paliOHE MECTOPOXKAEHHS, BBI3BAHHOM €ro pas-
pabotkoit (PomamxkuHCcKOe MecTopokaenue B TaTapuu, CTaporpo3HeHCKOe
B paiioHe T. baky, HeOompIIre MecTOpoXkieHus B paiione depraHckoit no-
mabl B Cpenneit Azum). K Hanbosnee KpynHBIM 3eMIIETPSCCHUSIM, HHULINH-
POBaHHBIM Pa3pabOTKOH MECTOPOXKACHUS, CIICIUAINCTBI OTHOCSAT 3eMIe-
TpsceHne 1974 r., uMeBIIee MeCTO B paiiOHE ra30BOrO MECTOPOXKICHUS
I'azmu B Y30ekucrane.
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Puc. 4.7. Jlunamuka miacroBoro gasieHus (P) u razoBoro daxropa
(I'®) npu pa3snUYHBIX PSKUMAX QUIbTPALUH

Kak npaBuiio, pa3paborka MECTOPOXICHUH MPUPOIHBIX YIIIEBOIOPO-
JIOB IIPOUCXOIUT MPH OAHOBPEMEHHOM IPOSBICHUH HECKOIBKUX PEXUMOB
¢unprpanuu. [Ipu 3TOM 1711 IPaBUIIBHOTO OIMCAHMS Mpolecca J0ObMH U
OLICHKH KOHEYHBIX IIOKa3aTesied pa3pabOTKH Ba)KHO BBINEIUTH OAWH WIH
HECKOJIKO OCHOBHBIX peXHMOB ¢mibTpanuu. Ha puc. 4.7 mokasaHo, Kak
N3MEHSETCs TIacToBOe aBieHne P u ra3ossiil daxrop (I'®) npu nposisie-
HHUH TOTO WM HHOTO PEKUMa (DHITBTPALIUH.

C uesapi0 A0CTHKeHHs1 0ojlee BHICOKHX NMOKa3aTeseil pa3padoTku
(0onbmasi 3xoHOMHUYecKasi 3PPeKTHBHOCTH, 00JbIIasi HedTeoTIaua,
MeHee NMPOJOJLKHTEeNbHAsl IKCILUIYaTaAlMsd U T. II.) UCHOJIB3YIOTCH BTO-
PHYHBIC M TPETHYHBIC METOAbI J00bIYH HeTH, HIIU, KAK HX elle Ha3bI-
BalOT, Memoowvl yeenuuenus Hepmeomoauu (MYH). Kax upasuio,
MYH ocHoOBBIBaIOTCS HA 3aKaYKe B IJACT paGo4yUX areHToB, B Kaye-
CTBE KOTOPBIX MOTYT CJIYKMTh BOJa ¢ 100aBKAMM Pa3JIM4YHbIX AKTHUB-
HBIX BeleCTB, KaK, HAIIpUMep, 3aryCTUTEJIH BOAbI (IIOJIMMEpPBI), IOBEPX-
HOCTHO-akTHBHBI¢ BemiecrBa (ITAB), a Takske BO3QYyX, YIJICBOJAOPOIHBIC
PaCTBOPUTEIIH, ILTACTOBLIH I'a3 U IPyrue areHTsl. Pasiimune Me:kay BTOpud-
HbIMH M TPETHYHBIMH METOJAMM 3aKJII0YAeTC BO BPEMEHH HX HCIOJIb-
30BaHUA: BTOPHYHbIC METOIbl HAYHUHAIOT NPHUMEHATH C CAMOr0 Havajia
Pa3padoTKH WIH O NPOIIECTBHMH KOPOTKOI0 IPOMEKYTKA BPEMEHH, B TO
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BpeMsi KaK TPeTHYHbIE MeTOIbl 00bIYHO HAYMHAIOT MCIOJB30BATH, KOIJA
3HAYMTEIbHAS YacTh 3a11ac0B HehTH yaxe H00bITA.

Hcnonb30BaHne BTOPUYHBIX U TPETHYHBIX METO/I0B 100BIYH Mpe-
cjeayeT T0CTHKeHHE CJIeAYIOIINX Ieeii:

— TIoJyIepKaHus IUIACTOBOrO JaByieHus. [Ipy 3akadke B IiacT JocTa-
TOYHBIX OOBEMOB BOJBl WIM Ta3a IUIACTOBOE JABJICHHE MOXKET IOJ-
JIep’)KUBATHCS] HA ypOBHE, HEOOXOAMMOM TSI IOCTH)KEHHS BHICOKHX TI0Ka3a-
Tenel pa3paboTKy (HarpuMep, Ha YpOBHE, HECKOJIBKO IPEBHIIIAIONIEM JaB-
JICHWE HACBHIICHUS HEPTH Ta30M);

— OoJ1ee BBICOKOH cTereHH BhITecHeHUs HepTu. HekoTopsle u3
areHToB, NO/IaBaeMbIX B mtacT (pactBopureny, ITAB u np.), mpuBomsr k
YMEHBIICHNIO OCTATOYHON HE()TEHACHIIIEHHOCTH M CIIOCOOCTBYIOT TEM
CaMbIM TOBBIIICHHIO CTEIICHU BBITECHEHH He(TH;

— YBENIMYEHHUS CTETIEHH OXBaTa IUlacTa MPOIECCOM BBITECHEHHS Hed-
Ti. Takne TeXHOMOrWHM, KaK, HaIpUMep, 3aKadka IOJMMEPHOIO PacTBOPA,
ToriepeMeHHasl 3aKauka BOJBI M Ta3a, 3aKadka IIeH, I1ojada B IUIacT Tervia
(3aKkauka rops4eil BOIBI WM Iapa) WIN K€ BHYTPHUILIACTOBAs TEHEpPAIHs
Tema (BHyTPUILIACTOBOE TOPEHUE) UMEIOT CBOEH IIETIBIO YITYUIIEHHE COOT-
HOIIIGHMS! TTOIBIPKHOCTH (PHIIBTPYFOLIMXCS B TUIacTe HeTH M BOJBI WK XKe
HedTH M Taza* W, KaKk CIEACTBHE, YBEIMUEHHE OXBaTa INIACTA MPOIECCOM
BBITCCHEHHSI.

TpaauIMOHHO HMCTIONB3yeMbIe METOABI JOOBIYM OOBIYHO MO3BOJSIOT
JoOBITE He Ooree 45 % OT mepBOHAYANBHBIX 3anmacoB HeTH B miacre. Ta-
KuM 00pa3oM, OoJpIasi 4acTh 3aracoB OKa3hIBACTCS HEHM3BJICUCHHOW. Be-
JMYMHA HEW3BJICYCHHBIX 3aI1acOB 3aBHCHUT OT CIOKHOCTH T'€OJIOTHYECKOTO
CTPOCHHUSI MECTOPOXKICHUS, €r0 MECTOINOJIOKEHHsSI, CTPATErHH €ro paspa-
OOTKM M HCHONB3YEMBIX METOIOB AOOBIMM M B 3HAYMTEIHHOM CTENEHU OI-
penemnsieTcsi SKOHOMUKOW WM ypOBHEM peHTabensHocTH 1o0brun. Llensio
MIPUMEHEHUST METOJIOB yBENWYEHHUA HeTEOTAAuN SBIAETCS, BOOOIIE TOBO-
psi, yBenmmueHnEe o0beMa M3BJIEKAEMbIX 3aI1acoB, KOTOPHIE MOTYT OBITH HKO-
HOMHYECKH BBITOJJHO JOOBITHI IO CPABHEHHUIO C TPAIMLHOHHBIMH METOAAMH
3a CYeT YBEJIMYCHHMS OXBAaTa IUIACTa MPOLECCOM BBHITECHEHUS HE(DTH WK 32
CUET IOBBILICHUS CTCTICHN BBITECHEHHSI HE(PTH M3 TIACTa.

CymiecTByIOT pa3iniHble KIaCCH(PUKALMKA U MHOTOYHCIICHHBIE Ompe-
JICTICHUS] TEXHOJIOTHHA ¥ METOJI0B JOOBIYU. DTO B OCOOCHHOCTH CIpaBEIIH-
BO JUISI METOJIOB YBEITHYCHHS HEPTEOTIauH.

XapakrepabiMu uepraMmu MYH (MeTonoB yBenmuenus HeTeot-
Jla4yM) SBJIIOTCS 3aKa4Ka B IUIACT areHTOB, OTJIMYHBIX OT TPaIULIHOHHO
HCIIONB3YeMBIX BOIBI U YTIICBOIXOPOTHOrO Ta3a, i HEOOXOAUMOCTh MPO-
BEJICHUSI OITBITHO-TIPOMBIIIICHHBIX PadoT.
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Memoowt ysenuuenus Hegymeomoauu BKIIOYAIOT (HO HE OTPaHUYH-
BAIOTCS) CIICAYIONINE TEXHOJIOTHN He(hTEN3BICUCHHS:

— TIOTIEPEMEHHYIO WJIH YEePEAYIONIYIOCs 3aKauKy BOAbI U Ia3a;

— ¢muko-xumuueckne MYH (3akauka mosMMepoB, MOBEPXHOCTHO-
AKTHBHBIX BEIIECTB, TeJICH, TIEH U T. I.);

— 3aKayKy ra3oB, OTJIMYHBIX OT YIJIEBOJOPOIHBIX (HAmpUMep, yrie-
KHCJIOTO Ta3a, a30Ta, JBIMOBBIX I'a30B H T.I1.);

— MHUKPOOHOJIOTMYECKHE METObI YBEIIHICHUs HepTeoTnaun;

— TEepMHUYECKHE METO/IBI YBEINUCHHS He(YTCOTIauH.

B Teuenne nBYX MOCIETHHX NECATHICTHH B JOMOJHEHHE K TEPMUHY
MYVYH cran ucnons30BaThCs €ie OAWH TEPMHH, EPEBOIUMBIA KaK METOIbI
YCOBEPIICHCTBOBAaHHOW He(TEOTAauH, 0OBEANHAIONMN cO00I BCe M3BECT-
HBIE METOJBI M TEXHOJNOTMH Ooiee 3¢ ¢eKkTnBHOrO HedrensBieueHus. B
COOTBETCTBHH C omnpeeraeHneM HopBexxckoro HeTsIHOTO aAupeKropara :

TEPMHUH METOBl YCOBEPIICHCTBOBAHHOW HEe(PTEOTHAaun BKIIOYAET B
ce0st Bce METOJIpI, B pe3yabTaTe NMPUMEHEHHs KOTOPBIX MOXET OBITh J0c-
TUTHYTa Oonee BBICOKas He(TeOoTaaya 10 CPaBHEHUIO C OKHUAAEMOH B OII-
peleneHHBIi MOMEHT BPEMEHHM OT HCIIOJB30BAHUS TPAIUIIMOHHBIX TEXHO-
JIOTHI HEPTEU3BICICHHS.

Hanpumep, Oonee Bbicokast HereoTaqa MOKET OBITh TOCTUTHYTA Kak 3a
CUYET COYeTaHWs TPAJWIHOHHBIX TEXHOJOTHH J00BIYH, Oonee KadecTBEHHOTO
YIIpaBIIeHHs ¥ KOHTPOIA 32 Pa3pabOTKO# 3aJIeXH M CHIKEHHS! PacxXoJIoB, TaK 1 32
CUET UCTIOTB30BAHMUS METOZIOB YBEIMUECHHS HE(PTEOTIauH.

OOBIYHO HCHOB3yeMbIE METOABI YCOBEpICHCTBOBAHHOM He(TeoTnaun
BKJIIOYAIOT B €051, HO HE OTPAaHNUYMBAIOTCS CIICAYIOITMMHI TEXHOIOTHSIMH:

— 3aKayka BOJIbI MJIH Ia3a;

— JIOTIOJTHUTENEHOE pa30yprBaHUE 3aJICKH;

— OypeHHe TOPU30HTAIBHBIX CKBAKHMH JUIS TOOBIYM HE(TH M3 TOHKHX
MPOIUTIACTKOB HJIM K€ «KapMaHOBY IUIACTa C HEU3BJICUEHHOH HE(THIO;

— OypeHue cKBaXXHH OOJBLION MPOTSHKEHHOCTH IS 10OBIYM HepTH M3
YIQJIEHHBIX YacTell macta (3Ta TEXHOJIOTHS OOBIYHO HCIIONB3YEeTCS HpHU
pa3paboTke MIenb(POBBIX MECTOPOKICHHI WM B YCIOBHUSX, IPH KOTOPBIX
00yCTpOHCTBO HOBOH OYpOBOW IDIOMIAIKKA COMPSDKEHO C HEONpaBIaHHO
OOJNBIIIMHU 3aTpaTaMU BPEMCHHU U CPEICTB);

— YCOBEPILICHCTBOBAHUE CHCTEMBI cOOpa U MOATOTOBKU HedTH, BO-
IIbl U Ta3a;

— CHW)KCHHME YCTBEBOI'O JJaBJICHUSA B ,ZIO6BIBaIOH.[I/IX CKBaXHMHAaX,
— HCIIOJIb30BAHHEC leqmef/i CTPAaTECTUHM 3aKaHYMBaHUA CKBaYKUH.

Kak crnenyer u3 onpenenennss MYH, o0bekTaMu IpUMEHEHUSI METO-
JIOB yBENMYEHHS HE()TEOTIauM SIBIISTFOTCS:
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— 3ariacbl He(l)TI/I, OCTaromuyecsa B IJIACTC MOCJIC IMPUMEHCHUA TICPBUY-
HbIX 1 BTOPUYHBIX MCTOJA0B ﬂO6BI‘II/I;
— TaK Ha3bIBACMbIC TPYAHO M3BJICKACMbIC 3aI1aChbL Heq)TPI (TSDKGJ'IaH
" BA3Kas He(l)TI), IUIACTBI C HU3KOMI MPOHUIIAEM OCTBIO, 3aJIC)KU CO CIIOK-
HBIM I'COJIOT'MYCCKUM CTPOCHUEM U T. I[.).

B obomx ciygasx o0bexramu prmMeHeHnss MY H sBistroTcst 3amackt
He(TH, KOTOpBIE MOTYT OBITh M3BIICYCHBI 3KOHOMUYECKH BHITOTHO. DTO 03-
HavaeT, 9To 00heM He(TH, TOOBITOH ¢ ToMorTsio MYH, 3aBucHT OT onpee-
JICHHBIX YCIIOBHH, TAKIX KaK SKOHOMUYCCKVIC YCIIOBUS, TIOIMTUYCCKAS CH-
TyaIysi, ypOBEHb TEXHOIIOTHH U T. 1., ¥ HE TIPENICTAaBIIAET COOO0I HEM3MEHHYIO
BEITMUMHY, KaK, HAIpUMep, HadalbHbIC TeOIOTHUCCKIE 3aTIaChl He(TH.

4. 5. Pacnosio:keHue CKBaKMH HA MeCTOPOKAECHUM
M BbIOOp HHTEPBAJIOB nepopanuu CKBaKUH

O4YeBHIHO, YTO HAWIYYIIAM BAapHUAHTOM pPa3pabOTKA HE(TSHOTO
MECTOPOXKICHUS SIBIISICTCSI BAPHAHT, MO3BOJTIOIINNA O0TOOPaTh MaKCHMAaJIb-
HBIE 00beM He(TH W3 IDIacTa MUHUMAIBHBEIM YHCIOM CKBa)KMH 3a Kpart-
yalmumii nepuos BpeMeHnu. Kaxymiasicst Ha BUI IPOCTON 3a7ja4ya ONTUMAb-
HOTO PACHOJIOXKCHUS CKBAXWH IO TUIOIIAAX 3aJeKHU, 00CCICUYHBAIOIICTO
HAWITY4IINEe TIOKa3aTenn pa3pabOTKH, SIBISETCS OXHOW W3 HAWOOJIee CIIOXK-
HBIX.

Pelrenre 3a1auu OCIOXKHSIETCS €III€ M TEM, YTO ONTHMAJIbHOE YHCIIO
CKBaXKHMH, WX B3aUMHOE PACIOJIOKCHHE W XapaKTep 3aKaHIMBaHUSA OYIyT,
BOOOIIIE TOBOPS, Pa3HBIMH B 3aBHCUMOCTH OT:

— THNa 3aIeKH (HeTHast, Ta30Bast, He(hTAHAS C TA30BOH IIATKON U T. I1.);

— 3amacoB He()TH W Ta3a B IUIACTE;

— CBOMCTB IIJIACTa M HACKHIIIAIONIUX €0 KUIKOCTEH 1 rasa;

— MECTOIOJIOKEHHS 3aJIeXKH (CyIa, menbd, rTyOOKOBOIHBIN MIENbd);

— TIOJIUTHYECKON ¥ SKOHOMHYECKOHN CUTYAIIHH.

Penrenue ykasaHHOI 3a/1a4n 3aBUCHT KaK OT OOIIIETO YKCIia CKBAXKHH,
ux Tuna (JoOBIBaIOIIas, HaTHETATENbHAS, HAOMOJaTebHAS U T. 11.) U B3a-
HMMHOTO PACIONIOXKCHHUS Ha TUTOMIAIH, TaK U OT IPUMEHIEMOTr0 MeToaa Hed-
TETOOBIYN.

Bombryto momoIp B pelieHny yKa3aHHOW 3a]Ja9i MOTYT OKa3aTh
HEKOTOPBIC CTAHAAPTHBIC MPABIJIA U TTOJXO/IbI, HAKOTUICHHBIE CIICIHa-
JUCTaMU B IIpoIecce pa3paboTKH MHOTHX COTEH 3aJIeKeH MPHUPOTHBIX
YTIEBOAOPOIOB M KOTOPEIE KPATKO OITMCAHBI HUXKE.
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I'azoBasn 3aj1e:xxb

B ciygae 3amedataHHO# (T. €. HW30JIMPOBAaHHON OT APYTUX TMOPOJ-
KOJUICKTOPOB) 3aJIe)KH Ta3a CKBAKHUHBI CIICAYET PACIONaraTh PaBHOMEPHO
IO IUIOMIA/IU C UCIOIb30BAaHUEM TOW MJIM MHOW CHCTEMBI paCCTAHOBKU. BbI-
0op mHTepBasa nepdopalur B 3TOM CiIydae HE OKa3bIBacT CYIIECTBECHHOTO
BIIMSTHUS Ha TTOKa3aTeln pa3paboTku (puc. 4.8, a).

B cnyuae, xorja ra3oBast 3a1€b MOJICTHIIAETCS MOIOMIBEHHON BOIOM,
PEKOMEHIYETCsI MHTEpBAI IephOpariy pactoiIaraTb Kak MOXKHO JajbIle OT
HavansHOro monoxkeHus BHK, T. e. B BepxHeit wactu paspesa (puc. 4.8, 0).

Buieunonh I

THK = Biytpetnit

K ______ N HE
i

foy \

| A -

Puc. 4.8. PacrionoxeHne CKBaXHH 110 ILIONANN IIPH pa3pabOTKe ra30BOM 3aJIexku:
a — 3anevyamannas 2a306as 3anedics. Memoo paspabomiu — pedcum 2a306801 WMANKU,
6 — 2a306as 3a7€24Cb, NOOCMULAEMAst NOOOUIBEHHOU 80001, Memoo paspabomku — couemanue
pedicuma 2a3o60tl WAnKu i 6000HANOPHO20 PedCUMA

Hedranas 3aexn

B cnyuae HedTAHON 3a7eKU C MOMONIBEHHON BOIOW PACIOIOXKCHUC
CKBXUH JIOJDKHO YYUTHIBATH (POPMY 3aJICKH U BOJOHE(PTIHOTO KOHTAKTa.
Takoe pacronoxeHre CKBa)XKMH 9acTO Ha3bIBalOT OartapedHbIM. Ywmcio Ta-
Kux OaTapell M KOIMYECTBO CKBAXKUH B KaXKIOW M3 HUX 3aBHCUT OT BEIH-
YUHBI 3a11aCOB MECTOP OXKICHUSI.

[Ipu 5TOM B cpemHei yacTu 3a1eKu OOBIYHO CIIETyET pacrioiaraTh Tak
HA3BIBACMEBIA pa3pe3aronuii psa JAOOBBAOMMX (WM HAarHETaTETHHBIX)
ckBaxkuH (puc. 4.9, a).
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Puc. 4.9. PacnionoxeHne CKBa)XHH II0 ILIOMANN IPH pa3paboTke HeTIHOH 3aIexKu:
a —Heghmanas 3a1e2cb, NOOCMUIAeMas NOOOWEEHHOU 8000U. Memood paspabomku—
ecmecmeentblll B000HANOPHYLIL PEACUM; O— 3aneuamantas Hegpmanas 3a1emxucs.
Memoo paspabomku — covemanue pejucuma pacmeopeHHo20 2a3a U epasumayuOHHO20
pedrcuma

B ciryqae 3ameyataHHOM HEeTSHON 3aI€XH C BBICOKMM YIJIOM ITajie-
HUS IUIACTOB, JI0OBIBAIONINE CKBAYKMHBI OOBIYHO PACIIONAraroTCsl B HIDKHEH
YacTH CTPYKTYPHI 110 PaBHOMEPHOW TpEX- WM YETBIPEXTOYEYHOH CETKE C
MIPEANOYTUTEIbHO HU3KMM HHTepBasioM nepdopanmu (puc. 4.9,6).
Takoe pacnonoxeHne cKBaXnH oOecreunBaeT OnaronpHusTHbIE yCiIo-
BUS SKCIUTyaTalliy B CHILY CIEAYIOIINX IPHIHH!
— TIPY CHIHKEHHH TTACTOBOTO JIABJICHUS HIDKE IABJICHHS HACKIIIE-
HUS Ta3, NEPBOHAYAIHHO PACTBOPEHHBIN B HE(TH, BBIIEIAETCS U3 HEPTH
MIPENM YIIIECTBEHHO B IPH3a00HHOM 30HE CKBaXXWH W B BBIIICIICKAIINX
YacTsIX 3aJISKH, CO3/[aBasi TEM caMbIM OoJiee WM MeHee OI1aronpusTHeIe
YCIIOBUSI JOOBIUM B YCIIOBHSIX PEXHMMa PACTBOPEHHOTO T'a3a; IpaBUTall-
OHHBIE CHJIBI TIPH TAKOM PACIIONOKEHHH CKBAXKMH TIOMOTAIOT BA3KOCT-
HBIM CIJIaM M YBEJIMYHMBAIOT MPUTOK HE(PTH K CKBA)KMHAM, B TO BPEMs
KakK ra3, B CHUTy TIPOSIBIICHHS TE€X K€ BA3KOCTHBIX CHJI, IBFDKETCS BBEPX
10 BOCCTAHHMIO TIJIACTOB. B HEKOTOPHBIX CiTydasx Takoi mponecc J00bau
MIPUBOIMT K 00pa30BaHMIO BTOPHYHOM Ia30BOH HIATIKH.

HedTsinas 3a/1exb ¢ ra30BoM MIANKOMI

B cnydae n3onupoBaHHOW HETSHON 3ale’H C Ta30BO IMANKOH pac-
TIOJIO’KEHHNE CKBAKMH JIOJDKHO YYUTHIBATh HadaIbHOE ITOJIOKEHNE Ta30Hed-
TssHoro KoHTakTa (I'HK) (puc. 4.10,a). Taxxe, kak u B ciydae HeTIHOU
3aJIeXH, TTOJICTHIIAEMOH TIOIOIIBEHHON BO/IOH, B KYIOJBHOM YacTH 3aJIeXn
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BJIOJIb [UIMHHOW €€ OCH ClielyeT NpOOYpUTh IEHTPAJIBHBIA psiji 10ObIBarO-
X CKBaKUH.
WurepBan nepdoparyn 10DKEH pacionaraTbesi B HOKHEH 4acTh

MIPOAYKTUBHOM TOJIILH.

Hedrs
)

W Bom —3

Puc. 4. 10. PacnonoxkeHrne CKBa>KHH IO IUIOIAIH IIPU pa3paboTke HeTsHOU
3aJIeKHU C Ta30BOM ILATIKOMN:

a— 3anevamanHas He@manas 3aedncs ¢ 2a30680u wankxoil. Memoo paspabomku— pescum eazo-
6ot wanxu. Humepsan nepgopayuu — 8 nusicrel vacmu paspesa, 6—nepmanas 3a1edch ¢
2330801 WANKOUL U NOOOWBEHHOU 60001. Memoo pazpabomxu — couemanue pexcuma 2a3o8oi
Wanku u ecmecmeeHHo20 6000HANOPHO20 pedicuma. Uumepean nepgopayuu — 6 Hudichell yac-
mu paspesa, 6auxce k BHK

[MomoGHOTO poma cooOpaXkeHHsT MOTYT OBITh HCITOJIB30BAHBI MIPU pac-
CTAaHOBKE CKBa)XKUH Ha HE(TSHOH 3alIe)KH C ra30BOM IIANKOH U ITOJOIIBEH-
HOI1 BOZIOH, HO C OZHMM CYIIECTBCHHBIM OTJIMYHEM: HHTEpBal nepdopammn
B ATOM ClTy4ae JOJDKSH HaXOIUThCS B HUXKHEH YacTH CTPYKTYPHI H OJIIKe K
BHK, uem k 'HK (puc. 4.10,6).

4. 5.1 Pacnonosxenue CKBa:KMH IIPU BTOPHUYHBIX
U TPeTHYHBIX MeTOIaX 100BIYH

OCHOBHBIM HEZIOCTaTKOM METO/IOB JOOBIYM HE(hTH HA €CTECTBEH-
HOM pEXHMe SIBJISICTCS Ma/ICHNE TIaCTOBOTO IAaBJICHHS, BEIyIIee K pa3-
BUTHIO PEXMMa PaCTBOPEHHOTO ra3a M, KaK CIEACTBHE, CHIDKEHHUIO Jie-
OHTOB HOOBIBAIOIIMX CKBAKHH M HEONPABIAaHHO HU3KOH KOHEYHOH Hed-
Teotnaue. /laske BOIOHAIOPHBIA pexuM, Oymydn HanOonee 3¢ heKTuB-
HBIM W3 BCEX ECTECTBEHHBIX PEKHUMOB, yacTo He obecrieunBaer 100 %
KOMITEHCAIINK OTOOpaHHOH HedTH, BHEAPSIEMON U3 3aKOHTYPHOW 30HBI
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BOI[OI\/'I, YTO BBIHYKJAACT HpI/I6€FaTB K UCKYCCTBECHHOMY 3aBOJHCHUIO IS
NOoAACP)KaHUA IJIaCTOBOT'O AaBJICHUS HA JOJLDKHOM YPOBHC.

3aBo/IHEHHE C 3aKauKOH, MPEABAPUTEIILHO 00paboTaHHOM MOp-
CKOM BOJBI, SIBJISICTCS] OAHUM N3 HanOOJIee 4aCTO UCTIONb3yEMBIX METO-
JIOB TIOJLIEPIKaHMS IIJIaCTOBOTO IABJICHUS IIPH pa3paboTKe meab(OBBIX
MECTOPOXKACHUH. J[pyriue BTOpHYHBIE METOIBI IOOBIYH, TaKHe KakK 3a-
KadKa pacTBOpPUTEIICH, 3aKauKa Ia3a Wik BOJbI C JOOABKOM pa3IMYHBIX
areHTOB, TAKXKE SBIIIFOTCSI KOHKYPEHTOCIIOCOOHBIMU TEXHOJIOTUSIMH, HC-
TIOJIE3YEMBIMHU TP Pa3pabOTKEe MOPCKUX MECTOPOXKACHHUIA He(TH.

ITpn pa3paboTke OTHOCHUTENHFHO HEOOJBIIUX IO 3aIacaM MECTOpPOXK-
JICHUI C HCIIONIb30BAaHMEM BTOPHYHBIX METO/OB JOOBIYM, OCHOBAaHHBIX HA
3aKadyKe BOJABI B IUIACT, OOBIYHO NPHUMEHSETCS 3aKOHTYPHOE WM IPHKOH-
TypHOE 3aBOAHEHHE C CHCTEMON pPAaCCTAaHOBKM CKBa)KHH, ITOBTOPSIOLIEH
(dopMy 3anexu wim Boro-HedTsiHOTo KoHTaKTa (puc. 4.11, a). B 3anexax co
CpeIHUMH 3amacaMy HeTH peryisipHbIe U HEPEryJIsipHbIe IO HbIe CHC-
TEMBI PaCCTAHOBKH, KaK, HaIpuMep, oOpamieHHas MsTH- I CEMUTOYCYHAS
cucTeMa, 00eCIIeunBalOT, KaK IPaBHIIO0, XOPOIIHE ITOKa3aTen! pa3paboTKH.
[Tpu pa3paboTke KPYMHBIX W THTAHTCKUX MECTOPOXKICHUH 3aJIeKH OOBIIHO
«pa3pe3aroTcs» psAAaMU HarHEeTaTeNbHBIX CKBAXXMH HA HECKOJIBKO YacTeH,
KOTOpBIEe pa3padaThIBAIOTCS C HCIOJIB30BAHIUEM Hanbosee MOIX OISIINX IS
KaXI0M U3 9acTel CeTOK pacroiI0KEHHsI CKBAKHH.

B ciygae pazpaboTku kpyTonasatomieii HeTSHOM MM Ta30Boil 3ae-
KM C HMCIIOJIb30BaHWEM 3aBOJHEHMS] HarHETaTeJbHBIE CKBAYKMHBI pacIioia-
TalOT B HIDKHEH 9acTH CTPYKTYPHI, @ OTOOp MPOAYKIMU OCYIIECTBISCTCS U3
ee BepxHer yactu (puc. 4.11, 6). Ilpu mcmonp30BaHMM Ta3a B KauecTBE
areHTa, 3aKauMBaeMoOro B IUIACT JUIS MOZJICp)KaHHs IUIAaCTOBOTO JaBIICHUS,
HarHeTaTeNIbHbIE CKBaXKMHBI PAcIioyiaraloTcsi B BEpXHEH 9acTh CTPYKTYPHI, a
JIOOBIBaOIINE — B HIDKHEH €€ 4acTH C MHTEPBAJIOM INepopanuy B HIDKHEH
YaCTH NPOAYKTHUBHOM Tonmmu (puc.4.11, g).
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Puc. 4.11. PacrionoxeHue CKBaKUH 110
IUTOLIAJIM TIPH pa3paboTke HeTIHOM
3aJIe)KU C HCIIONb30BaHHEM BTOPHYHBIX
METOJ[0B JOOBIUH:

a — paspabomka HeghmsaHOU Ul 2a30-
6011 3A1€JHCU HA PedcUMe 3a600HEHUS,
6 —paspabomka kpymonaoarouei
HehmAHO 3anedcu Ha pedcume 3a600-
HeHus; 8 — paspabomka Kpymona-
darowjeli He@pmAHOU 3a1exHCU ¢ NOMO-
W10 3aKAYKU 8 NAAC 2A3d

[Nocnennee npaBuiio ocTaeTcs Crpat o
KHMH HAa MECTOPOXJICHHUH, pa3pabaThIBAEMOM C IIOMOIIBIO 3aKaYKH B IIJIAcCT
YIIIEBOJOPOAHBIX PACTBOPUTEINEH.

Takoe pacnoysiokeHHe CKBaXXHMH ITO3BOJISCT CO3JaTh Oojee Oiaronpu-
SITHBIE YCIIOBHSI BBITECHEHUSI HE(PTH U3 3aJISKH U TEM CaMbIM OTCPOYHTH
MIPOPBIB BOJBI (ra3a, YIIIEBOJOPOXHOIO PACTBOPUTENS)) B JOOBIBAaOLINE
CKBa)XKMHBI U YBEJIMUUTH IIEpH0Jl cTabmiIbHOM 100buu Hedti. Harneranwne B
HIDKHIOIO 9aCTh CTPYKTYPBHI BBITECHSIOIIEIO areHTa C IUIOTHOCTBHIO BBIIIE
IUTOTHOCTH He()TH (HarmpruMmep, BOJIBI) MTO3BOJISIET H30eKaTh Gonee OBICTPOro
€ro MPOABIDKEHUS 0 HIDKHEH YacTH IUIacTa M CO3/1aeT YCIOBHS I Oosiee
PaBHOMEPHOTO NPOJBIDKEHNST (PPOHTA BBHITECHEHUS 11O BCEH IMPOAYKTHBHON
Toymie. 3aKauka ra30B MM YIJIEBOJOPOMHBIX PACTBOPUTENEH B BBIIIENE-
JKallfie YacTH CTPYKTYPBI MPEJOTBPAIIAeT HX MPEUMYIIECTBEHHOE IPOBH-
JKeHHE 110 BEpXHEH NMPHUKPOBEIFHON YacTH IUIacTa M obecrieunBaer Ooiee
paBHOMEpHOE IpOJBIDKeHNE (PpoHTa BhITecHeHHs HepTn. Kak ciemyer u3
Teoprd (UIBTPALNH, CO3IaHHE MOJOOHOrO pona (GMUIBTPAIMOHHBIX MOTO-
KOB B IuTacTe obecreunBaeT U Ooree MOIHYIO0 CTENeHb BHITECHEHHST HE(TH,
(poHTOM BBITECHSIOIIETO (UIIOMA, TTO3BOJSIST TEM caMbIM emle Oonee OT-
CPOYHTH MPOPHIB BHITECHSIOIIETO areHTa B JOOBIBAIONINE CKBAYKUHBI M TIO-
BBICUTH 3(h(peKkTHBHOCTH Mporecca pa3paboTKH.

4.5.2. PaHoMepHbIe U HePAaBHOMEPHbIE CHCTEMBI
PACIOJIOKEHHS CKBAMXKUH

Jis 1oOBIMM  YIIIEBOJOPONOB HCHOIB3YIOTCS Pa3IMYHBIE CHCTEMBI
pacrionoxeHns: ckBaxxuH. Hanbomee gacto npu pa3paboTke HEPTIHBIX Me-
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CTOPOXKIEHUU UCTIOJIB3YIOTCS CACIYIOIINE CUCTEMbI PACCTAHOBKH, MU, KaK
HX €llle Ha3LIBAIOT, CETKH CKBAYKHH:

— IUHEUHAS;

— WaAXMamuasi,

— 0bpawyeHHas NAMUMOYeyHas,

— 0OPAWEHHAs CEMUMOYCUHASL,

— 0bpaueHHas OesIMUMo4eyHas,

— PABHOMEPHASL UNU CKOULCHHAS, MPeX-YemblPeXmoueyHdst,

— nepugepuiinasi.

HIaxmaTHas O6paieHHas
CeTKa NATHTOYEYHAA CCTKA
L e ) -» .
! a |l aial
P A *
PO
po >
O6pauennan ObpaueHHan PasHomepHas

CEMMHTOYCUYHAN CETKA IEBATHTOYMCYHAA CEeTKa TPCeXTOYUEeYHAR CETKA

e o e
* 4 & A +
- - %
. A ® A Q
.-
- HarHeTaTenbHAR CKBAXHHA - JobniBaiian CKBAKHHA
Ipanuua iTa PHH T CHMMETPHH

Puc. 4.12. Cucrembl paBHOMEPHON pacCTAHOBKU CKBa)KMH

PaBHOMEpHBIE CHCTEMBI DPACHOIOKEHUS CKBAXKUH HCIIONIB3YHOTCA B
ciryyae OOJBUIMX MO IUIOMAAM W CPAaBHUTENHFHO OJHOPOAHBIX M M30TPOII-
HBIX 110 (UIBTPANMOHHO-EMKOCTHBIM CBOWCTBAM MECTOPOXKICHUI HEDTH U
raza. Hexoropble U3 0100HBIX CHCTEM PacCTaHOBKH CKBaYKHH H300paKeHBI
Ha puc. 4.12.
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obr

Mepudepuitnan cuctema s
CEMHTOUEMHAN CETKA CKBAKMH MPUKOHTYPHOTO 3aBOAHEHMSA

BHemnuit BogoHedTsAHOM
KOHTYD

4 HarueratensHas ckpaxuHa; o Jo6WBaninas crBaxHHa

Puc. 4.13. ITpumepbl HEPaBHOMEPHBIX CUCTEM PACCTAHOBKU CKBaXXHMH

Ha mpaxTuke 3TH CHCTEMBI PacCTaHOBKM YacTO HCIOJIB3YIOTCS Kak
MIPOTOTHUIEI /IS HEpaBHOMEPHOW WM M30MpaTeIbHOM CHUCTEMBI pPacHo-
JIOKeHUs CKBakuH (puc. 4.13).

Henpasunbroe pacnonoxenue MpasunkHoe pacnonoxerue
CKBAXHH CKBAXKHH

MMpeofinapaowan opuenTalua
TPELMH

-~

Buewnuit sononedrranoii kouTyp

4 HarwerarenwHas ckBaxHHa; o JlobuRranouas ckpaxHHa

Puc. 4.14. IIpumep cucTeMBI PaCIONOKEHHS CKBAXXHH HEIPABUILHOU (hOPMBI
IIpH pa3paboTKe HehTEHOCHOTO IIACTa C €CTECTBEHHBIMH HAPYIICHUSIMHI

Heperysnsipable cucteMbl pacCTaHOBKM CKBa)KUH MCIOJIB3YIOTCS ISl pa3-
paboTKH 3aeKel ¢ TPOMYKTUBHBIME TOPOIAMH, HEOTHOPOIHBIMHU IO CBOMM
(ITBTPAIFIOHHO-EMKOCTHBIM CBOMCTBAaM. B cITydae ecTeCTBEHHO TPEIHOBATHIX
TUIACTOB MPE00IaaroNIast OPHCHTAIMS TPEIIMH JODKHA YIUTHIBATHCS TIPH pac-
CTaHOBKE CKBAYKMH HA IUIOLIA/IY, KaK NIOKa3aHo Ha puc. 4.14.
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Ecnu no HekoTopsIM npuunHaM (cTpaTHrpaguyecKue Win CTPYKTYp-

HbIC HApyIICHU:A, CUIIbHO HeOZ[HOpOHHBIﬁ KOJIJICKTOD U T. H.) pasMCIICHNC
CKBAXXHWH HE MOXKCT OIPCACIATLCA HEKOH CI/ICTGMOﬁ, TO MOXKCT HUCIIOJIB30-

CKBAXKHH

BAaTHCA TaK Ha3bIBacMast I/136I/IpaTeJII>Ha$I cucrema.
Henpasunsioe pacnonoxenme [NpaBHIBHOE PACTIONOKEHHE

CKBAXHH
Mpeobnanawman opHeHTanms
TPeIMH

Pary

i [

| 1 !

h L |

AS i X

\ ./ S
N s Y
b i :\ / *
" e
Buewnuil pogonedanoii KoHTYD
o JloGuBawomas ckpakuHa

Harneratenshan cxpaxuna;

Puc. 4.15. IIpumep cuCTEMBI PAaCIIONOKEHHS CKBAXXUH HEIPABIILHOU (hOPMEI
IIpH pa3paboTKe He(TEHOCHOTO IIACTA C €CTECTBEHHBIMH HAPYIICHUSIMHI
JIro0as cucrema PAaCCTAaHOBKU CKBAXXHWH MOKET OBITh OXapaKTepur3o-
BaHa C ITIOMOUIBIO CIICAYIOMINUX TApaMCTPOB:
— HapaMeTpa IUIOTHOCTH CCTKHU CKBaXXWH SP—OTHOIHGHI/ISI iomaan
mIacTta K 06meMy KOJIMYCCTBY HArHCTATCIbHBIX U Z[06I>IBaIOHII/IX CKBa>XHWH,

r.eSk=4/n,
IPUXOSLIMECS HA OJHY CKBaXuHY: Sk =N, /1,
=n; / np
— OTHOLUCHHsS YHCIA HAarHETaTEIbHBIX

— HnapamMeTpa SK, OIpEeACIACMOIr0 KaK U3BJICKACMBbIC 3aI1aChbl He(l)TI/I Nr,

— Tapamerpa
CKBaXXHH K (DOHY TOOBIBAFOIIINX CKBAYKHH.
DTH mapaMeTpsl OOBIYHO WCIIONB3YIOTCS HAa CTAIWH MPOCKTHUPOBAHUS
pa3pabOTKU MECTOPOXKICHUS W IMO3BOJSIOT OLCHHUTH KAadeCTBO CHCTEMBI
Tab6muna 4.2

pa3paboTKy.
XapakTepHble 3HAUCHHUS ITapaMeTpa IUNIOTHOCTH CETKH CKBaKUH Sp

COOTBCTCTBYIOIIUEC UM PACCTOAHUS MCIKAY CKBa)KMHAMU
XapakTepucTuka miacra
Tsoxenas Huszkas Bricokas Bricokas
HedTh MPOHMIIAEMOCTh, | TMPOHUIIAEMOCTh, | HPOHHUIAEMOCTD,
Sp,104M2/CKB K<50 MD nerkast HeTh TpeLHOBATas
nopoja
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1-2 10 20-30 100
PaccrosiHue mex-
Ny CKBa)KUHAMH,
M 100-150 300 400-700 1000

Wmerotcst Takke HEKOTOPHIE APYrue MapaMeTphl, XapaKTepH3YIOIe
cucTeMy pa3pabOTKH MECTOPOXKICHUS, TaKKUe, HAIpUMep, KaKk CpeHee pac-
CTOSIHHUE MEX]Y CKBR)KHUHAMH, PACCTOSIHUE MEXIY PSAAaMHU HarHETAaTEeIIbHBIX
1 J00BIBAIOIINX CKBAXXUH M PACCTOSHHE MEXIY CKBR)XHHAMHU B PsiIy, OT-
HOIIICHHE YNCIIa PE3EPBHBIX CKBAXKHMH K 001IeMy (GOHIY CKBa>KHH U Ip.

3HaveHMs mapaMeTpa ITIOTHOCTH CETKH CKBXXUH Sp B 3HAYMTEIHLHOMN
CTENCHN BapbHUPYIOTCS OT MECTOPOXKACHHUS K MECTOPOXKICHUIO B 3aBH-
CHUMOCTH OT XapaKTEPUCTHUK IUIACTA W HACKHIIIAIONINX €TO (HIIOMIOB, MECTO-
TIOJIOKEHHUSI MECTOPOXKIICHNS, IKOHOMHUYECKHX YCIOBHH, ITOJHUTUYECKOM
cuTyaluu u T. A. Tabx. 4. 2 comepXUT HEKOTOPbIE XapaKTepHbIC 3HAUCHUS
napamerpa Sp.

Cpennee 3HaueHHE TTapaMeTpa Sp IS MECTOPOXKICHHI HOPBEKCKOTO
KOHTHHEHTAJIBHOTO IIeb(a cocTaBisieT OKoiIo 36 Tra/CKB. MPU PacCTOSHUN
MEXIY CKBa)XHHAMH, OT3KoM K 600 M .

[Mapamerp Sk MOXET TakXKe N3MEHATHCS B 3aBHCHMOCTH OT YCIIOBHH
pa3paboTKH OT AECATKOB THICSY 1O MHJL. KyO. HEDTH Ha CKBOKHHY.

B 3aBucuMocTH OT 3Ha4YeHHWH MapaMeTpa W CHCTEMBI pa3MelCHHS
CKB)XMH KIacCU(PUIMPYIOTCS KaK MHTEHCHBHbIE (W ~ 1) W cpenHel WH-
teHcuBHOCTH (W ~ 0.5). Tabmn. 4.3 comepXuT XapakTepHbIE 3HAYEHHS Iapa-
MeTpa W Ul HEKOTOPBIX CHCTEM Pa3MEIeHHUS] CKBaXXHH.

Tabmmma 4.3
XapaKTepHble 3HAUCHHUS TapaMeTpa W Il HEKOTOPBIX
CHCTEM PACIOJIOKEHUS CKBAXKUH

Cucrema PACIIOJIOKEHNSA CKBAXKHUH

JIuneiinas IMaxmaTHas O6pamnienHas O6pamnienHas PaBHOMepHas
IISITHTOYCYHAS CEMHTOYCYHAsl | TpeXTouedHas
1 1 1 0,5 0

VIHTeHCHBHBIE CHUCTEMBl PACCTAHOBKM CKBa)KMH OOBIYHO HCIIOJB3Y-
I0TCS 711 pa3pabOTKN HEOJHOPOJHBIX TIACTOB C HU3KOW IPOHUIIAEMOCTHIO.
OTO MO3BOJSIET MOJVICPKUBATH CPAaBHHUTEIILHO BBICOKHH YPOBEHb 3aKaukd
BOJIBI M 0TOOpa *KUAKOCTU (HeTH M BOABI) U3 3aiexu. Hekoropele n3 wH-
TEHCUBHBIX CHCTEM JIOCTaTOYHO rMOku. Hampumep, JuHEHbIE 1 maxmaT-
HBIE CETKM CKBa)XMH MOTYT MMETh PA3IMYHOE YMCIIO CKBRXXUH B Pa3HBIX
psmax Uit oOecrieueHnsl HAWIYYIIMX IToKa3aTened paspaborku. C apyron
CTOpPOHBI, IISITH-, CEMH- U JICBSITUTOYEUHAs] CUCTEMBI, HE SIBJISIOIINECS THO-
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KHMU, MO3BOJIIOT IPUMEHATh BTOPUYHBIE M TPETUYHBIE METOMBI U3BIICUE-
HUs Ooriee paBHOMEPHO B Tpeferax 3aleKu. ITO 00CTOATENILCTBO OCOOCH-
HO BaXKHO B CJIy4ae BBICOKOM HEOJHOPOAHOCTHU IUIACTA BJIOJb €0 MPOCTU-
panus. J[pyroe NperMyIecTBO 3TUX CHCTEM 3aKIHOYAeTCS B BO3MOXKHOCTU
nX KoHBepcuH. Harprumep, maTurodeyHas cCcTeMa MOXKET OBITh JIETKO IIpe-
oOpa3zoBaHa B AEBATHTOUCUHYIO C IOMOIIBIO J0pa30ypUBaHus, KOTOpas, B
CBOIO OYepe]b, MOXET OBITh NpeoO0pa3oBaHa B IATHTOYECYHYIO CHUCTEMY
C TIOMOUIBIO OCTAHOBKH YETHIPEX OOKOBBIX JOOBIBAIOIINX CKBAKHUH.

5. SKCILTYATAIIUSI MOPCKUX HE®TSHBIX
MECTOPOXJIEHUI

5. 1. Mopckas 3cTakaaa

OTKpbITHE HEPTIHBIX MECTOPOXKACHUNA O] THOM MOpS BBI3BAJIO He-
00XOJIMMOCTh CTPOUTENIECTBA B OTKPHITOM MOpPE OCHOBaHMH 1Oz OypOBBIE
BBIIIKA U JPYTH€ INPOMBICIOBEIE COOPYXKEHHUS, a TAKKE MPOKIAIKH MOp-
CKHX TpYOOIIPOBOZOB pa3IMYHOTO Ha3HaueHWs. Bce TuapoTexHHYEecKne
COOpYXXEHUs, NpeHa3HaueHHbIe BHauane Il liejeld OypeHus, a B Jajb-
HeHImeM Ui IKCILTyaTalllu, NMOAPa3AeIAOTCs Ha COOPYXKEHHS OCTPOBHOIO
U 3CTAaKaJHOTO TUIOB. B MENKOBOMHBIX YaCTSIX MOpS PONIb ACTaKaj 4acTo
BEITIOJTHSIOT TPYHTOBBIC TaMOBI C 3aIIUTHHIM KAMEHHBIM TIOKPBITHEM.

Ocmakada TIpeACTaBIsIET cO00M METaJUTMYECKYI0 NPHUCTaHb, JIOCTH-
TaloIyl0 JECATKA KWIOMETPOB, AANIEKO BAAIOLIYIOCS B OTKPBITOE MOpE.
Ocrakaga — 3TO TJIABHBIM IIyTh JJIsI TPAHCIIOPTa K CKBaKHHAM 000py-
JTOBAaHWS, MHCTPYMEHTA U MaTEPHAJIOB, a TAKXKE U1 MOHTaXXa B HAIBOIHOU
€e JacTH TpyOONpOBOMIOB, JIMHWI 3JeKkTponepenad U cBs3u. OT 3cTakajpl
OTXOJSIT OTBETBJICHUS, OOKOBBIE IPUCTAHN U OCHOBAHUS Il OypOBBIX BBI-
mek. [IpenmymiecTBo 3cTakaj 3aKiI09aeTcss B TOM, YTO BCe HEOOXOIMMBIE
Ipy3bl TPAaHCHOPTHPYIOTCS N0 Hel. Ha scrakane st 3TOM Lenu MpOoKIabl-
BAETCSI KEJIE3HOJOPOAKHBIN MyTh, MyTh JUIsl aBTOMAIIMH U MEMIEXO/0B.
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Puc. 5.1. Mopckoe ocHoBaHHUE JUIs OYPEHHS H SKCILTyaTAalluH YEThIPEX CKBAXKHH

Hamnbonee xapakTepHO IUISI MOPCKHX YCIIOBHI — OYpEeHHE C OTHECIb-
HBIX MOPCKHX OCHOBAaHHH OCTPOBHOTO THIIA. B HawambHBIN TIepHoj pas-
paboOTKH MOPCKHX HE(QTSHBIX MECTOPOXKACHUN TPUMEHSUIH JICPCBSHHBIC
OCHOBaHUs CBaifHOTO THma. CBan 3a0MBaNM CO CHAPEHHBIX JCPEBSHHBIX
KHAP>KAMOB KOIIPOM C UyT'YHHOU 0a00ii Py MOMOIIK TPaKTopa.

HeoOxomiMOoCTh  YCKOpPEHHST TEMIIOB  pa3pabOTKM  MOPCKHX —MECTO-
POXICHUIT TpeOoBana CO3MMAHWS OCHOBAHMN HOBBIX THIIOB, TIPH COOPY KCHUH
KOTOPBIX YMEHBIIAIACH ObI 3aBUCHMOCTh CPOKOB CTPOHTEIIECTBA OT METEOPOIIO-
THYECKUX YCIIOBHI. DTOT BOMPOC OBLT PEIIeH ITyTEM IepeXo/ia Ha CTPOUTEIBCTBO
YKPYITHEHHBIME OJIOKAML, TIPH KOTOPOM HAHOOJIee TPYIOSMKIE pabOTHI IO 3ar0-
TOBKE M COOpKe OJIOKOB BBITIONHSIOTCS Ha OeperoBor Oase. Takue ocHOBaHWS
TIPEICTABIISTIOT COO0H METAITMYCCKIE CKBO3HBIC KOHCTPYKIIAH, COCTOSIIINE KaXK-
Jiast M3 YETHIPEX MITH IIECTU CTOCK, CBSI3AHHBIX CBEPXY (hepMaMH U COSIMHCHHBIX
TI0 BBICOTE JIMArOHATHGHBIMU THOKHMU TSATaMH WM JKECTKUMHU packocami. B 3a-
BHCHMOCTH OT TJTyOUHBI MOPSI OCHOBAHWS M3TOTOBILIFOTCS OIHO-, JBYX-, TpPEX- U
YeTHIPEXbSIPYCHBIMHU.

Jis Oypennst ckBakun B paiione Hedrsusix Kammueit (baxy) mpu-
MEHSIOT OCHOBAHHS, B KOTOPHIX TJIABHBIMH HECYIIUMHU 3JICMCHTAMH SBJIS-
FOTCSI OMOPHBIC OJOKH C YETBIPEXBSIPYCHOW MOJBOJHOW YacThi0.. B KoM-
IUICGKT OCHOBAHWS BXOJSAT: OIOPHBIC OJIOKK TOJ BBIMIKY W MOCTKH, IIPO-
MEXYTOYHBIC CEKIIMM MEXIY HHMH, OJWH OTOPHBIA OJOK A OBITOBBIX
nomeieHuii, orcrosimmidi Ha 30-35 M OT NPOU3BOJICTBEHHOW IUIOLIAJKU,
JIBA TICMICXOIHBIX MOCTHKA, CBS3BIBAIOIINE MMPONU3BOICTBECHHYIO TUIOIAAKY
¢ OBITOBOIf; JBE TOCAJOYHBIC IUIOMIAJKH, OOOPYIOBaHHBIC MAapPIICBBIMU
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JIECTHUIIAMH W TIpeHa3Ha4deHHbIC IS BBICAJIKM U TIOABbEMA JIIOJCH, U JIBE
MIpUYaIbHBIE TUTOMIA KU JUTSl IPUIIBAPTOBKH cynoB. [t OypeHus riry0oknx
CKBa)XMH IIPUMEHSIOT OCHOBAHMS APYroil KOHCTPYKIWH B CBSI3U CO CTPOU-
TEBCTBOM 53-X BBIIIEK M MCIIOJIB30BAaHUEM TsDKeJIoro OypoBoro obopymo-
BaHuA. [Inomankn OCHOBaHMS B IUIaHE COCTOST M3 JBYX OJIOKOB pazMepoM
10 X 10 ™, uersipex O61okoB pazmepoM 8 X 16 x u tpex — 8 X 8 m. [l pu-
yaja Cy[0B YCTPauBAIOTCSI C TPEX CTOPOH IOCA/IOYHbIE IUIOMAAKU. DIIeK-
TPOSHEPIus MepenaeTcss Ha OypoBYIO C CYyIIH, JUISL Y€ro CTPOSTCS JIMHUH
asIeKTporniepeiad. Bee BUIBI pabOT Ha MOPCKUX IIPOMBICIIAX 00eCIIeUUBAIOT-
Csl Cy/laMH pa3MYHBIX TUMOB. [IJIsl CTPOUTENBCTBA Ha TIIYOOKOBOJHBIX yda-
CTKaX UMEIOTCS MOIIHBIE KPaHOBBIE CyAa Ipy3onoabeMHocThi0 200-250 T.
IMoaroroBka K OCBOGHHIO MOPCKHX CKBa)KHH 3aKJIIOYAETCS B IPOBEICHUH
CJIEAYIONMX OCHOBHBIX OINEPaIMii: a) MPOKJIagka TPyOOIpoBOAOB; 0) MOH-
TaX OOBS3KM OKCIUTyaTallMOHHBIX CKBA)KMH; B) IIEPEBO3Ka M YKJIaJKa B
mradeny Ha IIomaake OypoBod TpyO M mrTaHr; ) nepedpocka  QoHTa-
HOKOMIIPECCOPHOH ~ apMaTypbl IWJIM CTaHKa KadaJKH M HMX MOHTaX;
) IPHEMKa CKBAXXMH OT KOHTOp Oypenns u nepdopanus. K kaxmgoit mop-
CKOl (hOHTaHOKOMIIPECCOPHOW CKBaXXMHE ITOJIBOSTCS [1Ba TPYOONpPOBOJA.
OnvH U3 HUX SBISETCS BBIKUIAHON JIMHHEH, IO APYTOMY MOAAETCS CHKATBIN
pabounii arent. K rmyOnHHOHACOCHOH CKBa)KMHE TIOABOAUTCS TOIBKO OINH
TpyOOIIPOBOA — BBIKMAHAS JIMHUS 00bIYHO Auamerpom 102 mm. Bo Bpems
OypeHus Ui cHaOXKEHHS MX peareHTaMH, pacTBOPOM HJIM TOpIOYe CMa3ou-
HBIMH MaTepHajaMy OT LEHTPAJIbHBIX 0a3 WIN TJIMHO-3aBOJOB IIPOKIIA/bI-
BaroTcs TpybompoBoakl u3 Tpyo muamerpom 102 u 150 mwm. Tlo okoHUaHUHT
OypeHnst 5TH TpyOOIIPOBOABI SKCILTYyaTHPYIOTCS B KadecTBE He(TErpoBoO-
JIOB, a MHOTAA JJIs TIOAAa4YM CKaToro padodero areHta. I[logBomHble TpyOo-
MIPOBOJIBI ITPOKJIAABIBAIOT C CYJOB WJIM METOJOM NpoTAruBanus. s mpo-
KJIaJIKH TIEPBBIM CIIOCOOOM TNPHMEHSIOT HEcaMOXOJHBIE CIIapeHHBIE Cyla
(KMp>KUMBI) WM MOpCKHE TpyOoykiamduku. ONbIT MPOKIAIKH TPyOOIpo-
BOJIOB TTOKA3aJl, 9TO PaOOTHI C KUP)KUMa MOTYT IIPOM3BOANTHCS MPU BOJIHE-
HUM Mopst He Ooree 2 6amioB. Mopckoil TpyOOYKIIaquuK — CYJHO ¢ HE00-
XOIUMBIM OOOpYIOBaHHEM WM MEXaHU3MaMH JUIS YKJIaJK{, CBHUHUMUBAHUS
TpyO M 3aTacKMBaHMs HAPAIMBAEMOro TPYOONPOBOAA B MOpE, a TAKXKE IS
MoIbeMa €O JHA MOps YIOKEHHOT0 TpyOorpoBoaa u pazbopku ero. Tpydo-
YKJIQTIHK TiepeaBuraercs OykcupoM. C TedyeHHeM BpPEMEHH MOpPCKHE JCTa-
KaJlbl 1 WHANBUIYaIbHBIE MOPCKHE COOPYKEHHMS IO/IBEPIaloTCs KOPPO3HH.
OCoOeHHO CHIIBHO KOPPO3UPYIOT YacTH COOPYXEHHH, HaxoIsIIuecs Ha
rpaHuIe BoAbl M arMocdepsl. [y 3auThl NOABOMHBIX METAJUIMYECKHX
KOHCTPYKLMI NMPUMEHSIOT OUTYMHOE MOKphITHE. OHO XOpOIIO HAHOCHTCS
TIPY BBICOKOH OTHOCHTEIBHOW BIIAXKHOCTH BO3JyXa M OOJIaIaeT XOpomeH
MOPO30CTOHKOCTBIO; TONIIMHA ciosi oKpeITus 0,6 MM. Bonbioe BimsiHne
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Ha CTOMKOCTH 3alIUTHBIX TOKPBHITHH OKa3bIBaeT Xopormasi odpaboTka Io-
BepxHOCcTed. JIydmnm criocoOoM siBisieTcst eCKOCTpyiHas 00paboTka duc-
TBIM KBapLEBbIM IeCKOM. CTOHMKOCTh MOKPBITHI MOBBIIIAETCS, €CIIU MOCIIe
MIECKOCTPYHHONH 00pabOTKH CMOYHTH TOBEPXHOCTH BOJHBIM PpacTBOPOM
kucnoro QocdopHokucaoro muHKa. Jys 3ammMThl 30H MEPHOIUYECKOTro
CMa4MBaHUS MPUMEHSIOT TAK)KE Pa3IMYHbIE 3alIUTHBIE MOKPHITUSA. boib-
IO MPOYHOCTHIO 00JIAIAIOT 3AIIMTHBIC CTAJIBHBIC WIN acOEeCTOLEMEHTHEIE
pyOamiku, HajeBaeMble Ha cBad. KoJbIleBOe NPOCTPAHCTBO 3ajMBACTCS
CMECBIO TIeCKa U LeMeHTa. Xopolas 3amurHas 3G(eKTHBHOCTh Y pe3nHO-
BBIX pyOamieKk TONIUHON 6—8 MM. JIJIs1 3aITUTHI CBail B MOPE B 30HE TIEPHO-
JUYECKOr0 CMAauMBaHUs MPUMEHSIOT CTOMKYIO KpacKy, KOTOPYH) HAaHOCAT
IIPHA BBICOKOH BJIAXKHOCTHU 110 MOKPOM IOBEPXHOCTH U Jaxke nox Bojxoul. 13
JIPYTHX CHOCOOOB 3aIlUTHI CIEAYeT OTMETHTh ra30IUIaMEHHOE PacIbUICHHE
noaudTIWIeHa ¢ TonmuHou cios 0,75 mm. IIpoTHB KOppO3HM MOABOAHBIX
METAJTIOKOHCTPYKIUI MIPUMEHSIOT TaKKe KaTOIHYIO 3amuTy. Pa3peiB, kop-
poaupoBaHue W BOOOIIE JIIOOYIO TOPUYYy MOPCKHX TPYOOIPOBOJOB OIperne-
JISIFOT 110 OYpIJICHUIO BOJIBI, MOSIBJICHUIO MATEH HE(TH, yMEHBIICHHIO 1e0nTa
CKBa)XMH W 110 APYI'MM NpHU3HaKaM (IaJIeHUE TaBJICHUs, POCT pacxoja pa-
6ouero arenra u np.). s peMOHTa TpyOONpOBOJa MOBPEKACHHBINA yda-
CTOK INPUIIOJHUMAIOT IPU MOMOLIM SIKOPEH M KOIIEK Hal YPOBHEM MOpS U
YCTaHABIIMBAIOT HA TpyOOyKiIamuuk. Ha cynHe mOBpeXIeHHBIE MecTa pe-
MOHTHUPYIOT.

JIy1sl TTOBBINIEHHST SKOHOMHYECKOH (P (PEKTUBHOCTH pa3pabOTKH MOp-
CKHX MECTOPOXAEHUI Ha MPOMBICIAX IMIMPOKO MPUMEHSIOT HAKIOHHO Ha-
IpaBJeHHOEe KycToBoe OypeHme. OHO 3HAUMTENBHO CHIDKACT 3aTpaThl Ha
CTPOMTENIBCTBO OCHOBAHUI, MPUICTAKAJHBIX IUIOMAN0OK U MPOKIAJIKY TPY-
6orpoBooB. B wactHocTH, Ha MecTopoxkneHnn Hedrsnbie Kaman o0bem
KyCTOBOT'O HaKJIOHHO HampaBieHHOro Oypenus nocruraer 90 % B obiiem
o0beme OypeHusl.

Haunbonee sxoromuaHb! KycThl ¢ 1620 ckBakunamu. J{iist Takoro 601b-
IIOr0 YHCHA CKBAXHMH B KYCT€ INPHXOAUTCS HECKOJIBKO YBEIUUYMBATH OCHOBA-
HUA. OJHAKO 3TO BBIFOJHO, T. K. MPH HAJIMYMU B KYCT€ UYETBIPEX CKBAXKHH
CTOMMOCTh OCHOBAaHHMH I10 OTHOIICHHIO K CTOMMOCTH OypEHHWsI COCTaBJseT
25 %, npu BockMH ckBakuHaX — 21 % u nipu 16 ckBaxkuH —15 %.

OxoHuYeHHBIE OypeHHEM MOPCKHE CKB)XMHBI NPHHUMAIOT TEMH K
METOAAMH, 4TO U Ha cymle. TOIbKO B YCIOBUSIX MOPCKUX MECTOPOKIACHUI
HEo0X0ANMO ¢ 0co00H TIIATEILHOCTHIO MPOBEPSATH KauecTBO pador. B or-
JIMYMe OT CKBa)XKUH HA CyIle repdopannio MOPCKUX CKBa)KUH MPOU3BOIST
CTalMOHAPHBIMU KapOTa)KHBIMH JI€0EAKaMH, OCTAIOIIMMHUCS HA MOPCKOH
OypoBOli B Te4eHHE BCEro mporiecca OypeHHs, T. K. B YCIOBUSIX HEMOTO/IbI
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He BCerna yAaercsi IepeOpocHTh 00OpYyIOBaHHE H3-32 HEBO3MOXKHOCTH
MIPUIIBAPTOBATHCS K MPUYAIBHON IIIOMIAIKE.

Jl1sl BBOJIa CKBaXKMHBI B 9KCILTyaTalio (OHTAaHHBIM CIOCOOOM TJIH-
HUCTBIHM pacTBOP 3aMEHSAIOT MOPCKOM BOMIOM, MOCIIE TOrO Kak MPHEM Hacoca
omymuieH B Mope. Ecii ckBakiHa He BO30YKHaeTcs W B HEll HE0OXOIMMO
elle CHHU3UTHh BEC >KUIKOCTH, ONMMKaiIIylo BBEIKMIHYIO JIMHUIO BBICOKOJIC-
ONUTHOM MOPCKOHM CKBaXXMHBI NPHCOSIUHSIOT K YaHaM, OCTaBIIMMCS IIOCIE
Oypennsi. BypoBsIM HAacoCOM WM TEPEABIXHBIM arperaToM 3aKadyUBaiOT
HeTh B CKBO)XXHHY, BBITECHSS BOy 11O (poHTaHHEIM Tpybdam. Ecnu ckBaxu-
Ha HE HAayMHAeT paboTaTh, TO MPH MOMOIIM IOPIIHS WM KOMIpeccopa
CHIDKAIOT YPOBEHb.

Mopckue CKBa)KHHBI TOPIIHIOIOT ¢ OypOBOro CTaHKa WIJIH C Iiepe-
JIBIDKHOTO IMOABbEMHHUKA. EcCiM MMeeTcsl MepeaBMKHOM KOMIIPECCOop, €ro
IEpeBO3AT K CKBaXKHMHE Ha cynax. IIpu OTCyTCTBHM NEpPEIBHAKHOIO KOM-
mpeccopa MpOJaBKy MOXHO OCYIIECTBIISTh W3 PACTPEAEIUTENILHON Oy IKu
0 TPYOONpPOBOY, YJIOKEHHOMY IO JHY MOps WIN Ha 3crakazae. [ Bo3-
Oy>K1eHHUsI MOPCKHUX (POHTAHHBIX CKBa>KHMH METO/IOM a’palvil K HUM IOABO-
JIIT TUIaBYYWH TIPOMBIBOYHBIN arperar.

@oHTaHHAs apMaTypa Ha MOPCKHX CKBR)KMHAX Takas ke, KaK Ha CyIIe.
Tonbko Mopckue pabourie 0OBSI3KH MpeycMaTpHBAIOT MEPEKIIIOUEHNE CTPYH 13
OJIHOH JIMHUM B JIPYTyl0 HE BHU3Y, a HaBepxy. [loaToMy Haj CTpyHaMu coopy-
KaIOT CHEUATBHYIO IUIONIA/IKY ¢ OTPakICHUSIME TSl 3aIUTHI OOCITYKUBAOIIIC-
0 IIEpPCOHAJIA OT NAJIEHVSI B MOPE MPH NEPEKITIOYECHNY JIHUI.

B nocnennee Bpemst MOpCKHE HEPTSHBIE MECTOPOXKACHUS pa3padaThl-
BalOT JIByXCTBOJIbHBIMHM HAaKJIIOHHO HAlpaBJICHHBIMM CKBa)XWHAMH, YCTBS
KOTOPBIX HaXOIATCSl Ha PAacCTOSHUU 1,5 1 ApYyr oTr apyra, a pacCcTOsHHE
MEXIy COCCOHMMH TapamMu coctaBiser 9-10 M. Yceree mepBoit mpoOy-
PEHHOH IBYXCTBOJIBHOM CKBa)XKWHBI OITyCcKaroT Ha 1,5-2 M HIKke 1osa Oypo-
BOHM (JUIi BO3MOXKHOCTH YCTaHOBKHM HPEBEHTOPA ISl BTOPOH CKBa>KHHBI).
CKBa)KHMHBI ITyCKAalOT B SKCIUTYaTALMIO TOJBKO ITOCIIE OKOHYAHMS OypeHHs
o0oux cTBONOB. BTOpas ckBaknHa, yCTbe KOTOPOH HAaXOJWUTCS HAa YpOBHE
nosia OypoBoH, obopyayercsi 0ObIYHEIM criocoboM. OOopynoBaHue epBOit
CKBA)XHMHBI OCYIIECTBIISIOT B JBYX BapHaHTax: |) apMaTypy MOHTHPYIOT
HETIOCPEACTBEHHO Ha KOJIOHHE C YCTAaHOBKOM IMaTpyOKa Ha TPYOHYIO TOJIOB-
Ky JUI TToibeMa eJIKK (DOHTAHHOM apMaTypbl BBIIIE YPOBHS I10J1a OypOBO¥;
2) Ha KOJIOHHY YCTaHaBJIMBAIOT TOJBbKO TPYOHYIO TOJIOBKY apMaTyphl, a eI-
KY, CBS3aHHYIO C TPYOHOH I'OJIOBKOM KOPOTKOH TpyOOH, yCTaHABIMBAIOT HA
paccTosiHul 4-5 M OT YCTbsl CKBa)KUHBI. BO BTOpOM BapuaHTe HaJ TPOHHH-
KOM ITOMEMIAIOT 3aBIXKH 1 Oy(dep, KOTOpble HaXOAATCSI HECKOJIBKO BBIIIE
nona OypoBoil. 3anBM)KKa HE0OXOIMMa Uil YCTaHOBKM JyOpHKaTopa
MIPOBEICHUS NCCIIeI0BAHUN TITYOMHHBIMH NTPHOOpaMH.
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OCHOBHOW HEIOCTaTOK (YOHTAHOKOMIIPECCOPHOTO O0OpYHAOBaHUS —
€ro rpoMo3aKocTs. OTNMCaHHBIN BBIIIE METO OTBOZA apMAaTyphbl B CTOPOHY
yIIyqIIaeT KOMIOHOBKY 00OPY/IOBaHUs, HO €r0 TPOMO3JIKOCTh COXPaHsIETCS.
BcenieacTBre 3TOT0O B MPAaKTHKE IKCINTyaTAMK KyCTOBBIX CKBaXKHH BCE IIMPE
CTaJIM IPUMEHSTH MaJloradapuTHBIE apMaTyphl.

OO0BsI3Ka apMaTyp B YCIOBHSX MOPCKHX KYCTOBBIX CKBAXUH HMEET
cBou ocoOeHHocTH. OOBsI3Ka ISl MOCTYIUICHHS B CKBaKHHY pabodero
areHTa COCIWHSETCS C ra30BO3IyXONPOBOJAMHM, ITPOJIOKEHHBIMH IO THY
Mopsl, yronbHUKaMmH. IlocreqHue CHpeccOBBIBAIOTCS HA JABICHHUS OT
50 « 10° mo 107 x/jn* (or 50 mo 100 Kr/cM’) B 3aBHCHMOCTH OT Xapak-
TEPUCTUKH CKBa)KUHBI.

Mopckue CKBayKHHBI TIEPEBOIAT ¢ (POHTAHHOTO CIIoco0a Ha KOMITpec-
COpHBIN TaK ke, KaK M Ha cyme. Ha MOpCcKHX MpOMBICIax B OCHOBHOM ITpH-
MEHSIOT JIBYXPSAHBIC TTOJABEMHHKH C KOMOWHHPOBAHHBIM (CTYIIEHYATHIM)
MepBBIM psigoM TpyO. JIisl CHM)KEHHS ITyCKOBBIX JIABICHHH B OCHOBHOM
MIPUMEHSIOT METOA adpaiui. ['a30Bo3ayxopacipeenuTeibable OyIKn Mo-
TYT pacriojarateCs WM Ha Oepery, WM B IEHTPE JKCILTyaTallIOHHBIX
CKB)XMH MOPCKOTO KyCTa Ha METAJUIMYECKON KyCTOBOM ILIOIMIAJIKE, MM HA
OTBETBJICHWH OT IJIaBHOW 3cTakajabl. KommpeccopHble CTaHIIMM MOTYT Ha-
XOIUTHCS Ha CyIIe WIM B MOpE Ha METaJUIMYECKUX OCHOBaHWsX. Pabounmit
areHT IOJAaeTCsi OT KOMIIPECCOPHBIX CTaHIMK IO TpyOONpOBOJaM, HPOIIO-
YKEHHBIM I10 dCTaKaJaM WIIHU 110 JHY MOPSL.

B Mopckux ycnoBusix ocoboe 3HaUCHHME MMEET 3aluTa 00CTyXKHBa-
IOIIEro IepcoHana, 00OpyJOBaHMS U MPUOOPOB OT 3aXJIECTHIBAHMUS BOIOH,
0co0eHHO mpH mTopMax. I1o3ToMy OKHA M ABEPH MOPCKHX OyIOK cieryeT
JieTlaTh BOJOHETIPOHUIIAEMBIMU C PE3MHOBBIMHU MPOKJIAJIKaMH B CTBOPKaxX, a
caMM OKHA — M3 TOJICTOCTEHHOTO HebOblomerocs crekia. KoHnencannonHbie
TOPIIKA PEKOMEHAYETCSl yKJIaJIblBaTh B JICPEBSHHBIC SIIIUKH W 3aChINaTh
TEIION30JIALIMOHHBIM MaTEPHAIIOM.

IMomzemHoOe 00OpymOBaHME MOPCKHX TNTyOMHHOHACOCHBIX CKBa)KHH
Takoe XK€, Kak Ha cymie. bornbmnas 4acTh MOPCKMX CKBa)KHH MMEET KpH-
BH3HY, TIO3TOMY ISl NPEIOXpAaHEHUs IUTaHT W TPYyO OT M3HOCA IIMPOKO
MIPUMEHSIOTCS CIIEIYIOIINE ITPUCTIOCOOICHUS:

a) MyQTel ¢ TBepaoH NUIM(OBAHHONH MOBEPXHOCTHIO;

0) JIepeBsSHHbIC HAIPABIISIONINE JUIS IITAHT;

B) POJIMKOBBIC HANPABJIIOIINE JUIS LITaHT;

) TpyOuaTbie My(ThI, yMEHBIIAIOMNE yIeIbHOE JaBlIeHHE MY(PT pH
TPEHUH HX O TPYOBI.

B kauecTBe Ha3eMHOT0 00OPY/IOBAHUS IPUMEHSIOTCS CTAHKU-KAYaJIKH
HOPMAJIBHOTO psila WIM CIIeIMaJIbHBIE CTaHKU-Kadaiku. Hampumep, s
9KCIUTYaTally IBYXCTBOJIBHBIX CKBAYKHH CO3aHbl MaJloradapuTHBIE CTAHKH
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Ha 0a3e CTaHIapTHBIX, Y KOTOPBIX NPH COXPAHEHHWH IPY30IOABEMHOCTH U
4ycla KaYaHUH yMEHBIIEHB! YETHIPEX3BEHHBIE MEXAHU3MBI.

Jl1sl 3aIuThl 2IEKTPOABUraTeNeil OT 3aXJIECThIBAHUSA BOJHAMU IIPH
CHJIBHBIX INTOpPMax NMPUMEHSIOT OYIKH WM NPEJOXPaHUTEIbHBIE KOKYXH.
KnuHoBUIHBIE pEMHHM B YCIIOBHSX MOPCKUX IPOMBICIOB PEKOMEHIYETCS
XPaHUTh B CIIEHUAILHOM CYXOM, YHUCTOM, XOJOJAHOM U TEMHOM MOMEIle-
uud. Ilpy o0GopynoBaHNM I'TyOMHHOHACOCHBIX CKBaXXMH MOHTa) CTaHKOB-
Ka4aJIOK Ha MOPCKHX IUIOINAMSX, B OTIMYUE OT MOHTAXKa Ha CYyILE, OCYyILe-
CTBIISIFOT Ha METAJUIMYECKUX paMax WM pamax n3 OpychbeB.

IIpu skcruryatal MOPCKHX KYCTOBBIX CKBAXKUH IIUPOKO MPUMEHS-
I0TCS TAKOKe OECIITaHTOBBIE HACOCHI Pa3JINYHBIX BUIOB.

Hawnbomnpiree npu3HaHue MONYYHIM MOTPY>KHBIE W THIPOIOPIIHEBBIE
HACOCHI, TOCKOJIBKY JIJIs1 OECIITaHrOBBIX HACOCOB OTKJIOHEHHUE OT BEPTHKAIN
U XapakTep npodmis CKBaKMHBI HE UTPAIOT POJIH.

Opraauszanmst pabOT HO MOJ3EMHOMY M KalWTaJIbHOMY pPEMOHTaM
MOPCKHX CKBa)KHH XapaKTEPU3yeTCsl CIICIYIOIIMMHI 0COOCHHOCTSIMH.

OO6opynoBanne Ui peMOHTa (TPaKTOP-TIOJbEMHHK, NPOMBIBOYHBIHA
arperar) nepeOpacbhIBaeTcs KpaHOBBIMH cyJaMH. Tak Kak 3To 00OpynoBa-
HHE nMeeT OOJBIIOi Bec, B CBSA3M C YEM HEOOXOAMMO YCHIICHHE KOHCTPYK-
LM OCHOBAHWM M HACTWJIA JUIS WX TEPEABIKEHUS, OOBIYHO Ha KYCTE CKBa-
JHMH Pacronaraercss OJUH NOoJbeMHO-NIPOMbIBOUHbIN arperat AIIIP-1 wm
AIIIIP-1A. Arperar cocTOMT M3 Tpex OJIOKOB: JIeOeI0YHOro, CHIOBOTO U
HACOCHOTO, YyCTAHOBJICHHBIX HA MOHTXXHOH pame. biiok ebenkn Brirogaer
OapabaHHBII BaJI, BaJ MIPUBOJA POTOPA M TPAHCMHUCCHOHHBIN Ball JieOeIKH.
HacocHslit 610K cOCTONT N3 IPOMBIBOYHOTO HAacoca, MPUBOAMMOIO B JIBH-
XKEHHe OT TpaHcMuccuu Jiebenku. CHiToBoH ONOK COCTOWT W3 yCTaHOBJICH-
HBIX Ha CBapHOHW pamMe aBTOMOOHMJIBHOT'O JBHTATENsl ¢ KOPOOKOW mepenad u
OJHOCTYIIEHYATOr0 PEAYKTOpa LIEMEHTUPOBOYHOIO arperara, COeqUHEHHO-
ro uenHoi Mydroii ¢ BasoM Kopodku nepenad. Ilepenaua or TpaHcMuccH-
OHHOT'O BaJIa peayKTOpa K TPAHCMHCCHOHHOMY Bally JeOe/IKH OCYIIeCTBIIS-
€Tcsl BTYJIOYHO-POJIMKOBBIMHU LIEMISIMU. ATperaTsl IpeIHa3HAuYEHb! JUIsl MOJ-
3eMHOT0 PEMOHTa MOPCKHX CKBaXXHMH IiryomHoi mo 1500 M. YmpasmeHue
arperaToM IPOM3BOJUTCS C MOCTA YIPaBIICHUS, PACIIOIOKEHHOTO B KaOuHE
3a OapabaHOM JeOCIKH.

s ynobcTBa 0OCITY)KMBaHUSI KyCTa CKBaXKMH arperar IepeIBUraroT
oT OypoBoii K OypoBOH P ITOMOIIN JIEOEAKH PEAYKTOpA CTaHKa-KaYaIKyd U
asekTpoaBuratens. Bo n3bexanue nmopun HacTHiIa arperaT HepeaBUIaeTCs
o a1syM 200-111» TpyOaM, yImo>KEHHBIM Ha HACTWII. J{JIs1 SKOHOMHH TOILIMBA
neurarens AIITP nomonauTenbHO cHaOXeH KapOopaTopoM Ui paboThl Ha
HedrsHOM Taze. ['a3 Oepercst U3 3aTpyOHOrO NMPOCTpaHCTBA Yepe3 YCTaHOB-
JICHHBIH ra3ocenapaTop.

329



Ocsoenue wenbghoguix MecmopodicoeHull

ITpu npomseiBke ckBaxkuH arperatoM AIIIP npuem Hacoca omyckaroT
B MOp€, Ky/ia CIIMBAIOT W MPOMBIBOYHYIO JKUIKOCTh U3 CKBAXKHH, 3arps3HSA
ero. B 3Tom — HeJOCTaTOK MPUMEHAEMON TEXHOIOTHU POMBIBKU.

JI1sl I013eMHOT0 PEMOHTa W MPOMBIBKH OTAENBHBIX CKBAXKHH, pac-
TIOJIOKEHHBIX B MOpE, LIeJIeco00pa3HO MPUMEHSTh MOIBEMHHKH, KOTOpBIE
MOT'YT JBUTaThCsl TI0 BOAE [0 PadOYMX IUIOMIAJ0K CBOMM XonoM. st 00-
CIIY)KMBAHUSI CKBXMH Ha MOpPE IPUMEHSIOT TaK)Ke arperar THIa TPaKTopa-
ampubun. Arperat nMeeT TYCEHWYHBIH X0/ JUIS MIEPEeIBIKEHHMS 110 CyIe 1
rpeOHOM BHHT I TepenpmwxkeHus mo Boae. i mogsema ampubum Ha
MOpPCKHE OCHOBAaHHUS IOCIEIHHE OOOPYAYIOTCS HAaKJIOHHBIMH MOCTKAaMH,
HOTPY>KEHHBIMU Ha 2—3 M B BOAY.

CyILecTBYIOT MOPCKHE IPOMBICIIBI TPEX OCHOBHBIX THIIOB!

a) MPUOPEKHBIH C PacIoI0KEHHEM CKBAYKHH Ha KYCTOBBIX M MHANBH-
JlyaJIbHBIX OCHOBAaHMSX Ha HEOOJIBIIOM PACCTOSIHUU OT Oepera;

0) scrakajHBI, WMEIOIMH CBs3b C Oeperom;

B) NIPOMBICEII, PACIIOJIOKEHHBIH B OTKPHITOM MOpE Ha 3HaYUTEILHOM
paccTosiHuM OT Oepera.

ITosTomy cucTeMbl cOOpa M TpaHCTIOPTa HE(TU U ra3a Ha IMPOMBICIAX
9THX THUIIOB pa3NiMuHbl. Ha npuOpEeKHBIX MPOMBICIAX, CKBaXXHHBI KOTOPBIX
PpacIonoXeHbl HeJaneko ot Oepera (B mpenenax 4—5 KM), TpyIIOBBIE ycTa-
HOBKHM M COOpHBIE TYHKTHI pacroyiaraloTcsi Ha Oepery.

Ha scrakagHbIX npoMBICiIax TPYIIIOBBIE YCTAHOBKH M COOpHBIE ITyHK-
THI pa3MEIaloTCsl Ha OCOOBIX OTBETBJICHMSAX OT TJIABHOW MarucTpaiu — B
LEHTPE IKCINTYaTUPYIOIMXCs CKBaXMH. Ha mpombiciax, 3HAUYUTENBHO OT-
JTAJICHHBIX OT Oepera, rpyIOBbIe YCTAHOBKH U COOPHBIC ITyHKTHI CTPOSIT Ha
OTZAEJIBbHBIX OCHOBAHUAX. BBIKMIHBIEC TMHIY OT CKBa)KUH MPOKJIAIBIBAIOT 110
nHy Mopst. OuniieHHass He(Th M3 COOPHBIX IMyHKTOB MOXKET JIMOO TpaHC-
MIOPTUPOBAThCS TaHKEpPaMH, JIMOO OTKaYMBaThCsA MO TpyOONpoBomaM Ha
Oeper.

Ha Gonpmieli yacT MOPCKUX HEPTSHBIX MECTOPOXKICHUN PUMEHSET-
cs1 METOA MOoAJEepKaHUS IUIACTOBOroO AaBiieHus. [IpuMeHeHne 3Toro Meroga
Ha HadaJbHOM JTare pa3pabOTKH MO3BOJMIIO CO3/1aTh CaMble palfOHAIIb-
HBIE YCJIOBHS DKCIUTYaTallny HEMTSHBIX 3aJIeKeH M YCTAaHOBUTH CAMBIN HKO-
HOMHYHBIH (DOHTaHHBIN PEXKHUM IKCILTyaTalllH.

5. 2. CocTosinyMe M NepcHeKTHBbLI NIPUMEHEeHHs 0eCIITAHIOBBIX
HACOCHBIX YCTAHOBOK B MOPCKOii 100bI4e HepTH

IIITaHroBEICe HACOCHEIC YCTAHOBKHU HUMCKOT pAAd HCAOCTATKOB, OIr'pa-
HUYMBAaOIINX 00J1acTb HUX MMPUMCHCHUA. HpI/I OOJIBIINX rnyﬁnHax JJIA 10~
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BECKH Hacoca TpeOyeTcst TpPOMO3JIKOE U TsDKEIoe 000py/JOBaHNE, BOZHUKAET
OITACHOCTH HEIIOJIAJ0K ¥ OOPBIBOB IITAHT BCIIEACTBHE OONBIINX HATPY30K.

IMomaum 3THX YCTAHOBOK HE BCET/A Y/IOBJIETBOPSIOT IIOCTABICHHBIM
TpeboBaHUAM. B TO ke Bpems TITyOMHBI CKBaXXHH pa3pabaTbIBAEMBIX Me-
cropoxnennii Canragaisi-mope — o. JlyBaunsnii — o. bymra, Ilecuansrii-
Mope u ap. mocruraroT 4000—5000 m. CymmecTByromue HaCOCHBIE YCTaHOB-
KA CO INTAHTOBBIM IPHBOIOM MAaJIO TPUCIIOCOOJEHBI Ul SKCIUTyaTaluH
CKBaYKHH 9THX MECTOPOXKIECHHH.

B mpuBeneHHBIX yclOBHAX HanOosee MEepCIeKTUBHBIMU MOTYT OBITH
IUTYH)KEpHBIA (T ¥ OecIITaHrOBBIE HACOCHBIE YCTAHOBKH C MEPEHOCOM
IBUTATENA Ha 3a00M.

[penmymiecTBOM IUTYHXepHOTO I Ta ¥ OECIITAHTOBBIX HACOCOB SIB-
JSIETCST IPOCTOTA OOCITYKUBAHUS, OTHOCUTEIHHO OOJBIION MEKPEMOHTHBIN
MIepHoA, TONHAS WX ABTOMATH3aIMs, OTHOCHTENHHO HajeXHas pabora B
HaKJIOHHBIX CKBAXMHAX, YTO SIBJISIETCS BECbMa BAXXHBIM B YCIOBHAX MOp-
CKOM 100bIYN He(TH.

ILnynxepusblii augT

[Trymxepusiit mudT ocodeHHO 3 (HEeKTHBEH NpH pa3paboTKe MOPCKUX
HedTera3oBbIX MECTOPOXKICHUH B TEPHOJ], KOTAA CKBa)KUHBI MPEKPATHIN
(hoHTAaHMpOBaHME, a JUIS TIEPEeBOJAa UX HA Ta3IM(THYIO SKCIUTYaTalHIO eIle
HE COOpY>KEHBI KOMIIPECCOPHBIC CTaHIMM WM 3aMKHyTas CHCTeMa Ta3-
T THOTO IUKIIA.

[TnymxepHbIid TMQT NPUIMEHSIOT M TIPY HATMYHUHE PECYPCOB CKATOTO Tas3a
JUTSL YMEHBIIICHHSI TIOTEPh CKOJBKEHHSI M CHIDKEHHS yAEIBHOTO pacxofa raza.
PaGora mrymxepHoro nu¢Ta 3aKTIo4aeTes B cnemyronieM (puc. 5.2). B mogsem-
HBIE TPYOBI / BBOIIT IUTYHKep 2, IPEICTABIAIOMNI cO00H IMIMHAP C Kila-
naroM 3 Ha koH1e. [lox meiicTBHeM cOOCTBEHHOrO Beca IUTYH)KEp MMajiaeT C
OTKPBITBIM KJIaIlaHOM, IPOITycKasi 4epe3 ceOst CTONI0 Ta30KHIKOCTHOH cMe-
cu. [Ipu moctivkeHnu Oammaka TOXBEMHBIX TPYO IUIYHXKEp ynapsiercst 00
YCTaHOBJICHHBIH TaM aMOpPTH3aTop 4, KiallaH IUTyH)Kepa MpH 3TOM 3aKpbl-
BaeTcs.
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Puc. 5.2. TlnynxepHsiit TudT

IMocne sToro Ha MIyHXKep HayMHAET JEHCTBOBATH AABJIICHHE IIIACTO-
BOT'O WJIM HarHETAaEMOr'o ra3a, W KOrJa OHO IPEBLICUT AaBJICHHE TMAPOCTa-
THUYECKOTO CTOJIOA JKUAKOCTH HaJ IUTYH)XEPOM M €ro COOCTBEHHBIH BEC, TO
IUTYH)KEp HauYMHAEeT MOJHUMATHCS. [10 TOCTIKEHNH YCThsI CKBaKMHBI HE(DThH
yepe3 nephopupoBaHHbIA MATPYOOK § U OTKPBITYIO 3a/IBMXKKY 6 ITOCTYIAET
B BBIKMJHYIO JIMHUIO W Jlajiee B 3aMEpHBIA cerapartop. 3aiBWKKH I, 7 3a-
KpBITHL. [lon neificTBHeM CHITBI MHEPUMH TUTYH)KEp MPOIODKACT JBIDKCHHE
BBEpX BHINIE TepopupoBaHHOI TPYyOH! 8. JlaBineHne Mo IITYHXKEpOM Io-
CTETICHHO CHIDKAETCS MO Mepe BBIXOJA Ta3a B BHIKMAHYIO JIMHHIO, W KiamaH 3
OTKPBIBAETCS, YTO TO3BOJIICT IUTYHDKEPY MOJ JEHCTBHEM COOCTBEHHOTO Beca
majate BHU3. LMK BO30OHOBIISIETCSl. DTOT THIT IUTyH)KEPHOTO JIM(Ta HEIKOHO-
MHYEH, OCOOEHHO B MaJIOJICOMTHBIX CKBAXKMHAX, IO CIEAYIOIINM NprdrHaM. Bo
BpeMsl MaJeHUs IUTyHKepa NP OTKPHITOM KIIallaHe MPOMCXOUT HENpephIBHAS
yTeuka rasa yepe3 TpyOsl. ILTymkep HauMHaeT cpasy Ke Iocie yiapa O HIDKHHI
aMOpTU3aTOp INEPEMENIATHCA BBEPX, MOAHMMAs SKUIKOCTb, CKONUBIIYIOCS 32
omuH 1MK. [Ipr HeOOMNBIIOH BBICOTE CTONOA CKOMMBIIEHCS JKMIKOCTH TOIBKO
HeOOJIBIIAs YacTh SHEPIHUH PACIIMPSIONIETrocs Taza OyJeT CoBepIIaTh MOJIE3HY0
pabory. V3-3a 3HaUMTENBHOTO 3a30pa MEXKIy ILTYHXXKEPOM M CTEHKAMH TPYOBI
TIPOMCXOJUT yTEUKa XUIKOCTU ITI0 CTeHKaM TpyO. OTHOCHTENbHAsI BEIMYMHA
yTeueK TeM OoJbllle, YeM MEHBIIE BBICOTAa CTON0A TMOJHMMAEMOH KUIKOCTH.
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Kpome TpymHOCTEH HanaXMBaHMS HOPMAJIBHOTO PEKMMA SKCIUTyaTalldd CKBa-
KUHBI, HEOOXOIMMO THIATENEHOE MIAa0JIOHUPOBAHKE U OTOOP TIOABEMHBIX TPYO.
O PeKTHBHOCTH TUTYHKEPHOTO JM(Ta YBEIMINBACTCS TIPH UCIIONB30BaHNH KOH-
TpoJIepa LUKIIOB.

o
s
A
Y
4
A
#
A
4

Puc. 5.3. Cxema paboThI THAPOIAKEPHOTO aBTOMATHIECKOr0 ITOPIIHS

B Kpacnomap HUITN wedTn pazpaboraHo obopynoBaHHE ¢ THIPONA-
kepHBIM aBTOoMaTHdeckuM nopmHeM (['AIT) (puc.5.3). OGopymoBanue 310
COCTOHT M3 BEPXHET'0 YCTHEBOI'O aMOPTH3aTOpPa, aIrnaparypsl ISl yIpasiie-
HUS pabOTOH YCTAHOBKH, KOJIOHHBI ITOJJEMHBIX TPYO 3 ¢ HWKHUM aMOpTH-
3aropoM 5, mrymxkepa 4. I[Inymkep B JaHHOH MoxM(HUKAaIUH TIIyXOM, T. €.
HE UMeeT ITPOXOJHOTO KIIallaHa.

3a30p MEXIy HOPIIHEM U NOABEMHBIMU TPYOAMH COCTaBIIsIeT 2—4 MM.
[MpuHnun paboThl THIPONAKEpHOH YCTAaHOBKH 3aKITIOYACTCS B CICIYIOLIEM.
[Tpu 3akpbITOM KiamaHe 2, KOT/a MOPIISHb 4 HAXOAWTCS HA HIDKHEM aMop-
TH3aTOpE 5, MPOMCXOMUT HAKOIUICHHE JKUIKOCTH M Taza B CKBakuHe. Ia3
IIPU 3TOM CKAIUIMBACTCS B OCHOBHOM B 3aTpyOHOM IIPOCTpPaHCTBE, B pe-
3yAbTaTe 4Yero 3aTpyOHOe NaBiieHue mogHuMaercs. JKHaKoCTh jke CKarliv-
BaeTcsl B OCHOBHOM B IOJBEMHBIX TPyOaxX M YacTUYHO B 3aTpyOHOM IIpoO-
crpancTBe. [lockonpKy KimanaH 2 3aKpbIT, TO JaBJICHHE HA YCThE OyneT BO3-
pacratb. [Ipu qoCTHKEHMHN TaBIIEHNS B 3aTPYOHOM IPOCTPAHCTBE 33 JaHHOMH
BENMYMHBI KJIamaH 2 Ha BBIKMIHON JIMHUM aBTOMAaTHYECKH OTKpPBIBAaeTCH,
JIaBJICHWE B IOJbEMHUKE CHIDKACTCS, W JKHUIKOCTh W3 3aTPyOHOro Mpo-
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CTpaHCTBa IPOAABIMBAETCS B TPYOBI razoM. [Ipn 3TOM mopiieHs HaUMHAET
JIBUTATHCS BBEPX K YCTHIO CKBAXKHHBI.

B 10 xe BpeMms 4acTb >KHUAKOCTH, HAXOJSIICHCS O] MOPIIHEM, BBI-
MONHSAET POJb THAPABIMYECKOTO 3aTBOpa (Iakepa), HpersTCTBYIOMIEro
MIPOPBIBY 3aTPYOHOro rasa B TpyObl. 1o TOCTMXKEHWH MOpIIHEM BEPXHETO
aMOpTH3aTOpa OH BO3/CHCTBYET Ha CIELMAJIbHBINA NMPYKHHHBIH JaT4YWK, B
pe3ynbTare 4ero KianaH 2 aBTOMaTHYECKU 3aKpbiBaeTcs. B 310 Bpems Bes
MIOAHATAS )KUAKOCTh M YacTh ra3a OyAyT BBITECHEHBI B BBIKHUIHYIO JIMHUIO.
IMocne vero mopmieHs 1Mo COOCTBEHHBIM BECOM CITYCTHTCSI BHU3 U CSIET Ha
HIDKHUM aMOpPTH3aTOp J.

B orimume ot mrymxepHOTo JM(TA MMOJIET MOPLIHS MIPOMCXOIUT B He-
TIOABIYKHON Ta30BOH Cperie, MPH 3TOM CO CTEHOK TPYObI CTEKaeT OCTaBIIas-
csl OT IIOTOKA JXHUAKOCTh, 00pa3ys THApaBIMYECKHH 3aTBOp y OamiMaka
Tpy0. Luxn paboTsl THAPONAKEPHOTO MOPIIHS HA 3TOM 3aKaHYMBACTCS U
HauuHaeTcs HOBBIM. CkBakmHa 1o cxeme ['AIl MoXeT »KCITyaTHpOBaThCs
3a CYET HHEPIHHU IUIACTOBOTO Ta3a WM K€ TPH HE3HAYUTEIFHOM DPacXoe
CKaTOT0 r'a3a U3 CUCTEMBI Ta3Mu(THOTO IIUKIIA.

OmbiToM kcruryatanp ['AIT ycraHoBiIeHO, 49TO JUIS €ro (yHKIWO-
HHUPOBAaHMS MHHAMAJIGHBIN Ta30BbIi (hakTOp JIOIDKEeH ObITh paBeH He MeHee 20 %
o0BbemMa CIyIIeHHBIX MOABEMHBIX TpyO. Hampumep, mpu rimyOmHeE citycka Tpyo
1500 M MUHHMAIIbHBI! Ta30BbIi (GAKTOp JOMKEH ObITh, paeH 300 M'/M’, Imia-
CTOBOE JJaBJICHHE TIPU 3TOM JOJDKHO OBITH He MeHee 4,5 MITa.

Ha ocHOBe ONBITHO-POMBICIOBBIX JAAHHBIX PabOTHl ILTYyH)KEPHBIX
T(TOB C CaMOYIUTOTHSIIOIIMMCS TTYH)KEPOM M PETYISITOPOM IIMKIIOB Bpe-
MEHH TOJTy4eHBl COOTBETCTBYIOIINE SMITUPUIECKHE YPABHEHHSI.

Jlis 60 MM TOABEMHBIX TPYO
=3376-10°¢,, +187,5L

+2577q,,L,, +4,648:10°, (1)

pxp.,uax - pyp.min
10_3 me -3 -3 (2)
Ry=—"2(3,018-107L, +1,043-10°p . +2592)+117,6,

Hy

‘mp mp

Ppsiax = Pypomin = 3376-10° q, +187,5L,,+2577¢,,L,, + 4,648-10°, (3)
Juist 73—MM HacOCHO-KOMITPECCOPHBIX TPYO:

pxp.»mx - p.}W.min = 1’494 : 105 qw + 130’7Ln1p + 1582qumP + 6’3 ’ 105’ (4)

10°L
R="""Tw 1457000, 199410 p,  +236)+ 7130, O

yp.min
quu‘

Do = Py = L,647:10°q, +210,7L, +5,1-10%p, . ~3,014-10". (©6)

p.min
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3neck Py maxs Pip min — MAKCMMallbHOE U MMHHMMAJIBHOE JABIICHUS B
oOcaHOM KoJ0HHE; Pypmin — MUHMMaIbHOE AaBJICHHE Ha YCThE BO BpEMs
paboTHl CKBa)KMHBI; qH Max* — MaKCUMaJbHBIA pacyeTHBIM CYTOYHBIA Jie-
6ut; Ro — cymmapHhslii ynensHbI pacxox rasza; Ltp — momna HKT; quip —
J00bIYa HETH 3a UKL

MaxcumainbHas 100bI4a ONpeAeNnseTcs B CPeAHEM 3a BCE IUKIIBL. Y-
TaHOBJICHO, YTO CPEIHSAS CKOPOCTH IOJbeMa IUTYHXKepa COCTaBIseT 5 m/c.
CkopocTh najieHns ITyHKepa B Ta3e MPUMEpHO B JBa pasa Bbime. CKopo-
CTH TOIBbEMA M MaJCHUS B )KUAKOCTH MeHbIIe. MUHIMAaNbHAS YaCTOTA LIUK-
JIOB OIPENENSETCSI BpEMEHEM TIOABEMA U MaJICHHS ILTYHXKEpa.

Jlis 60 - MM HaCOCHO-KOMIPECCOPHBIX TPYO

t,=0,295L,, +3023q,, » (7

utst 73 - MM TpyO
t,=0295L, +2267q,, . (®)

HanGompmmit nebut He)TH MOXKHO ONpENEeNUTh, IOJICTABISIA 3TH
BBIPa)KCHHUS B YPAaBHEHHE

mp

t

y

g, =n4q,, =

i€ NI — YUCJIO [UKIIOB.
s 60-MM HaCOCHO-KOMITPECCOPHBIX TPYO

Zqﬂu max = 86400q~“ : (10)

0,295L,, +3023q,,

Mg 73 - MM TpyO

¥ -
um =0 2051, + 22674,

Cpennee 3a00iiHOE JaBiIEHHE HPHOMIKEHHO OIPEACISIOT M3 BBIpa-
KEHUS

1
pxaﬁ = pk‘p _7(1)}\‘[).‘%{1«\’ _pkpmin) (1_Cme )’ (12)
max 2
riae C — ko3 hunmeHT KoppeKry Beca rasa BHICOTOM 1 M.
[Monoxxum, 9TO CYTOUYHBIH MPUTOK He(TH U3 TIaCTa ONpeeIIseTcs 3a-
BHCUMOCTBIO

g, =86400K (p,, — p..;) - (13)

IMoncraBnss Pypmax 3 (1) ansg 60—-Mm TpyO, a (Ppmax—Pip mm)
u3 (3) U IeperpynmnupoBaB WICHBI, TOIYJAIOT 3aBUCUMOCTb!
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q, = 8640{1(’7”1 - K(l + CL”’P X0’99py/knlin + 148'7me +43- 10° )— K(l + Cme) . (14)
! (2577L,, +3,198-10°)g,,

TakuM e CrocoOOM MOTYYArOT COOTHOWICHUS Ui 73 — MM MOABEM-
HBIX TpPYO:

q, = 8640{]([)”1 _K(l + CLmﬁ X0’975pyp.min + 25’35Lm/7 +7.81 10° )_ K(l + Cme ) . (1 5)
’ (1582L,, +6,7-10*)g,,

5. 3. IlpuMeHeHHE MOTPYAKHBIX HEHTPOOEKHBIX 3J1EKTPOHACOCOB
HA MOPCKHX IIPOMBICJIAX

Texymwmii mepron pa3paboTKH psija MOPCKMX HE(TErazoBBIX MECTO-
poxnenunit Kacriust (Hedrsansie Kamum, o. Ilecuansiii u mp.) xapaxre-
pHu3yercsi 3HaUUTEIbHOW OOBOAHEHHOCTHIO MPOJIYKIUHM CKBa)KHH, HPH KO-
TOpOH IeecooOpa3eH MepeBojl MX Ha PEKHM (OPCHPOBAHHOTO 0TOOpa
KHUJIKOCTH.

B stux ycnoBusx Hanbonee 3G PeKTUBHBIM MEXaHU3UPOBAaHHBIM CIIO-
co0OM DKCIUTyaTallid CKBA)KWH SIBIISICTCS TIPUMEHEHHE LEHTPOOEKHBIX
anekTpoHacocoB. OHM TIpeAHa3HAYCHBI AJISI OKCIUIyaTaluu HEe(TSIHBIX 00-
BOJHEHHBIX CKBaXHWH TiayomHoir o 1500-1600 m ¢ mebutom ot 20 mo
1600 T/cyr. OpgHako HpH HAJMYUM Ta3a B MPOXYKIMH CKBaKHH CBBIIIE
5000 M’/cyT TIOKIaUa YCTAHOBKH PE3KO CHHKAETCS M €€ HCIIONb30BAHHE CTa-
HOBUTCS HEIENIECOO0Pa3HBIM.

[Mpumenenne storo cmocoba 3kcruryatanuu 3¢QekTuBHO Ha IIaT-
(opMax, T7e HEBO3MOXKHO pa3MeleHNe Ha OTrpaHNYEHHOM ILToma 60IIb-
IIOT0 YUCJIa CTAHKOB—KAYalloK.
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Puc. 5.4. YcranoBKka orpy»Horo 3JeK-
TpoHacoca

by T R

YcTaHOBKa HOTPYKHOTO 3JIeKTpoHacoca (puc. 5.4) cOCTOWUT W3 IIo-
TPYKHOTO DJIEKTPOABUTATENS, IPOTEKTOpa 2 1 Hacoca 3, COOpaHHBIX BMe-
CT€ M CITyCKaeMBIX Ha HACOCHBIX TpyOaxX, OPOHHPOBAHHOTO TPEX KUIBHOTO
kabens 4, aBrorpancdopmaropa 5 U cTaHIMU yrnpasieHus 6. Baibl Bcex
TpEeX Y3JIOB MOTPYKHOI'O arperata COeANHSIOTCS MEXy COO0H NITHUIEBBIMU
My(pTaMu B OJHO Ienoe. bpoHnpoBaHHBIN Kabenb KPenmuTcs K HaCOCHBIM
TpyOaM METaJUIMYECKUMHU TosicaMy. DIIEKTPOCHAOKEHUE IBUTATEIs OCYIIe-
CTBJIIETCSI OT MPOMBICIOBOM ceTy HampsbkeHneMm 380 B uepes aBTOTpaHC-
(opMaTOp, YCTAaHOBJICHHBIH Ha MOBEPXHOCTH M JOITYCKAIONIIMH PETYIHpO-
BaHHE HANPSDKEHHWS B 3aBHCHMOCTH OT TIIYOMHBI HOTPYKEHHS Hacoca B
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ckBaxxuHe. KoHTponmbs 3a paboToil, 3ammrTa W yIpaBIICHHE ITOTPYKHBIM
JJIEKTPOHACOCOM aBTOMATHU3UPOBAHbI U OCYILECTBIISIIOTCSI CTAHUUEH yrpaB-
JICHHUSL.

B kauecTtBe mprBOAa MOIPYKHOIO AJIEKTPOHACOCA MPHUMEHSIOT CIIe-
LIUaJIbHBIH acMHXpOHHBIA nBurarens (I19]]) TpexdasHoro mnepemeHHOTro
Toka. Jlyis ciiycka B 146—MM 1 168—MM CKBa)KMHBI AUAMETP JABUraTEINs J0JI-
skeH ObITh 123—103 MM, IIMHA B 3aBUCHMOCTH OT MOIIHOCTH KOJICOJIeTCS B
npegenax ot 0,5 mo 10 m.

[IpoTtekTop mpenHa3HAYEH TIIABHBIM 00pa3oM I TPEIOXpPaHCHUS
JIBUTATEII OT MPOHUKHOBEHUS B HETO XXHUIKOCTH W3 CKBAXKHHBI M H3ME-
HEHHS 00beMa Maciia B BUTATEISAX B 3aBUCHMOCTH OT TEMIIEPATypHI KOJe-
OaHuii, a Takke IS CHAOKEHUSI CIeNMAEHBIM MAcJIOM YITOPHBIX TTOJIIINTI-
HUKOB.

B morpyxHOM MHOTOCTYNEHYaTOM LEHTPOOSKHOM Hacoce paboume
koneca (OpOH30BBIE WIIM IDIACTHKOBBIC) COOpAHBI HA Bajly CO CKOJNB3SIICH
Hacagkod. Kaxkoe komeco JEKHUT HAa TOpPLE UYTYHHOIO HAlpaBIISIOLIETO
ammapaTa, KaK Ha TMOISATHUKE. MeXy HUMH MPOJIO0KCHBI TEKCTOIUTOBBIC
TIPOKJIAIKH, CHIDKAIOIIE COMPOTHBIICHIE TPpeHUS. Takas KOHCTPYKIHS pa-
004YnX KOJleC CHIKAET HATPY3Ky Ha YIOPHBIN MOAMSATHUK Hacoca. [lorpyx-
HBIE MHOTOCTYTICHYATHIC I[EHTPOOCKHBIE HACOCHI M3TOTABIHMBAIOT C OCEBBI-
MU U paaualbHBIMA HATPaBJSIOIIAME anmapataMu. BepxHuil KoHell Baya
BpalaeTcs B CKOJIB3SIIEM MOABEMHHUKE M 3aKpEIUISIETCSl ClIeUUaIbHON Iisl-
TOW, coOpaHHOW W3 OpPOH30BOW WM TEKCTOBOH ImaiOoii. HikHWIA KoHeI
CMOHTHPOBAH B TOANIMITHUKOBOM, COCTOSIIAM W3 PaJHabHOYIIOPHBIX
MOAIIAITHIKOB, CMa3bIBAEMBIX MACIIOM W3 TIPOTEKTOpA.

BepxHsis yacTh Hacoca 3aKaHYHMBAETCS IIEPEBOJTHUKOM — JIOBHUIILHOM
TOJIOBKOM, KOTOpasi COCHUHSETCS C HACOCHO-KOMIIPECCOPHBIMU TPYOAMHU.
[Mutanne SMEKTPOABUTATENS OCYIIECTBICTCS MOCPEICTBOM HECTOMKOTO
OpOHMPOBAHHOTO TPEX KMIBHOTO KaOes, BRITYCK, AuameTpoM 25, 35 u 50
MM. Kaxkmas sknira M30IMpOBaHA TUDICKTPUUECKON Pe3WHOW M TKaHBIO, a
BCE JKIJIBI BMECTE YJIOXKCHBI B MaCIOCTOWKUIN PE3NHOBBIN IIDTAHT, HA KOTO-
pBIf HAOWTa cTalbHasl ONMHKOBAHHAS JICHTOUHAs OpoHs. Ha ygactke Haco-
ca W IBUTATENs KPYTIIBIA KaOellb IepexXOUT B TIOCKHUM.

Jl1st xoMIIeHcaIny aieHus HapsDKeHUs B Kabene MPIMEHSIIOT aBTo-
TparchopMaTop, KOTOPHIH HACTPAMBACTCS HA HANPSHKCHUE, MPEBHIIIAOIICES
HOMHWHAIIFHOE JIBUTATENSI HA BEIMYHUHY TIaICHHS HATIPSDKCHUS B Kabede.

CraHims ynpaBlIeHHS 00CCIICUMBACT 3AIIUTY AIICKTPOABUTATENS TPH
Meperpy3ke M KOPOTKMX 3aMBIKAaHUH, OTKIIOYAaeT YCTAHOBKY IIPH Hapy-
IICHUH JIEKTPOCHAOKEHHS, aBTOMATHUSCKU BKIIFOYAET DJIEKTPOHACOC TIO-
CJie IOJJa9H ICKTPOIHEPTHH.
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B cBsI3M ¢ mepcrieKTHBOM MPUMEHEHHS! HOTPYKHBIX LEHTPOOEKHBIX
YCTaHOBOK B I1yOOKnx ckBaxknHax (cBeie 2000 m) B HIIY um. H. Hapu-
MaHOBa OBUIM MPOBEACHHI IPOMBIIIIICHHbIE HCTIBITaHM PabOTHI TIOCIIeI0Ba-
TEJIFHO COCIWHEHHBIX (CHAapeHHBIX) HAcOCOB. B pesymprare 3TOTO OBLIO
YCTaHOBJIEHO, YTO JBE IMOCIea0BaTebHO coeanHennble Y OIIHS-80-120 ¢
omHUM 3MekTponsurareneM [13/128-103 obecreunBaoT CTAOMIEHYIO ITO/IA-
ay xuakoctu (120—140 m’/cyT) npu HOMUHATBHOM HaBiernn 18-20 MITa.

Pe3ynbTaThl Hccnen0BaHNK OKA3bIBAIOT, YTO PEryJMPOBAHUEM YHCIIa
CTyNeHell Hacoca M MOIIMHOCTH 3JIEKTPOJABUraTeNs MOXKHO 3HAYUTEIBHO
pacuMpuTh AWana3oH IPHUMEHEHUS! YCTAaHOBOK B YCIOBHSIX TIIYOOKHX MOp-
CKUX CKBaYKHH.

5. 4. Ucnonb3oBaHue THAPONOPIIHEBOrO CIOC00a
IKCILTYATALMUA MOPCKHUX CKBAKHH

MHOTO0eTHHI OIBIT SKCIUTyaTallii THIPOIOPIIHEBBIX YCTAHOBOK Ha
npoMeiciax AsepOaiipkaHa 1mokasajl, 4TO IOCJIEIHHE YCIIEHIHO MOTYT pa-
60TaTh B TITyOOKHX W Ja’ke HAKIOHHO HANpPaBIICHHBIX CKBAKMHAX C HU3KHU-
MU IDTACTOBBIMH JABJICHUSAMH B YCIOBHUSAX ITECKOPOSBICHHS.

[MpenmymiecTBa THAPONMOPIIHEBEIX HACOCOB €HIe OOJNBINE IPOSIBIIS-
I0TCS TIPH TOOBIUE BBICOKOBSI3KMX CMOJIMCTO-NIapaUHUCTHIX HepTEH, KOTO-
pBIe, CMENINBasCh ¢ pabodeil KHUIKOCTHIO, OOJIETYalOT YCIIOBHS TOIBEMA
TUIACTOBOM HeTH. JpyruM CyIIecCTBEHHBIM NPEUMYIIECTBOM THAPOIIOPII-
HEBOM YCTAHOBKH SIBJISICTCS OTCYTCTBHE TSDKEIOM KOJOHHBI TPYIIMXCS Ha-
COCHBIX IITAaHT, NPH IKCIUTYaTallid KOTOPHIX B HAKIOHHBIX CKBAKMHAX
MIPOUCXOJIAT YacCThIe aBapUH M3-32 N3HOCA MY(PTOBBIX COCTMTHEHHUH.

I'mpponopraeBast HACOCHAS YCTaHOBKA IPOCTa B AKCILTyaTaIllH, ITOJI-
JIaeTCsI OJTHOW aBTOMATH3alMH, YTO HEMAJIOBAKHO B MOPCKHX YCIIOBHSX.

YcTaHOBKa COCTOMT M3 BHYTPUCKBOKUHHOTO 000pyA0BanHus (puc. 5.4.).

IToBepxHOCTHOE 00OPYOBAaHHME BKIIIOUACT CHIIOBBIE HACOCHI 4 € JJIeK-
TPOTIPUBOZIOM, pE3EpBYap VIl OYMCTKH M OTCTOSI CHJIOBOM XHMIKOH HedTH,
NPUEMHBINA 3 W HammopHBIM § TpyOOmpoBOAbI, Tpanm 6, MEKYCTaHOBOYHBIE
TpyOOIpOBOAKI 2 U 7, KOJIOHHYIO TOJIOBKY 9.

BuyTpuckBakuaHOE 000pynoBaHue (puc. 5.5, @) COCTOUT U3 THUIPAB-
JIMYECKOro TOPIIHEBOr0 JBHTaTeNs 00beMHOro THa D B COeAMHEHHOrO C
JBHUTATEIEM OOLIMM LITOKOM MOPLIHEBOrO HACOCA IBYXCTOPOHHETO JICHCT-
Bus H. Baxxasim snementom ['TIH, ympasistromum ero pa®oToii, sBiseTcs
30JIOTHUKOBOE ycTpoiicTBO 3. Ilo mpuHIMITY ACWCTBHS OHO aHAJIOTHIHO
JCHCTBUIO YETHIPEXXOJOBOIO KpaHa. BHYTpEHHsS 4acTh 30JI0THHKA C Ka-
HaJlaMM MOXET IOoBOpaumBaTbesi Ha 90° W 3aHMMAaTh /ABa MOJIOKECHUS
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(puc. 5.5, a, cIoOmIHBIE W TYHKTHPHBIC JIMHUM). Takue MEpeKITFOYCHUS
(TIOBOPOTHI) OCYIIECTBISIFOTCS aBTOMATHUCSCKH OT IITOKA JIBUTATEIIS.

Pabouast >KHIKOCTh HATHETACTCS C MOBEPXHOCTHIO CHIIOBBIM HaCOCOM
o TpybornpoBoxny 2 (HKT) u npu monoxxeHnn 30JI0THHKA, MTOKa3aHHOM Ha
PUCYHKE, MOMNaJaeT B BEPXHIOK MOJIOCTh LuauHApa asuratens D. Opho-
BPEMEHHO HIKHSISI IOJIOCTh MIIMHApa IBUraTesss D ¢ moMOILbIO 30J0THUKA
€000IIaeTcs ¢ BEIKUTHOW JIMHUEH (KOJBIICBOE IPOCTPAHCTBO).

[Mon nmeiicTBueM maBieHUs pabovei )KUAKOCTH MOPIICHD 3 JTBUTATEINS
coBepuIaeT Xoa BHU3. JKUIKOCTh U3-T10J] MOPIIHS BBIXOAUT YEPE3 30JIOTHUK
B BEIKHIHON TpyOOmpoBoa. B KOHIIE XOma BHHU3 YETHIPEXXOIOBON KpaH
(3070THHK) aBTOMAaTHYECKH MOBopaumBaeTcs Ha 90°, a ero kaHajbl 3aHH-
MaIoT MOJIOKEHUE, TOKa3aHHOE Ha puUC. 5.5, a MyHKTUPOM.

Puc. 5. 5. YcranoBKka rujponOpIIHEBOr0 Hacoca:
a - K1anaw 3akpuim, 6 - K1anai omxpbim
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Pabouas >xuakocTh U3 TpyOOTpOBOAa 2, Orarogaps HOBOMY TONOXKE-
HUIO 30JI0THHUKA MOJy4aeT AOCTYI B HHXKHIOIO TIOJIOCTh LIMJIMHAPA JBUTATE-
ns1 D, orpaboTaHHAs KUIKOCTh M3 BEPXHEH MMOJOCTH [IIMHAPA TOMAIaeT B
BEIKUHYFO JinHUI0 1. [lon meiicTBueM naBiieHUsT paboyei KHUIKOCTH, IMO-
CTYMAWIIEH B HWKHIOK MOJOCTh, MOPILIEHb 3 COBEpILIAET XOi BBEpX. B
KOHLIE XO0/la BBEPX 30JIOTHHUK, CBSI3aHHBIM CO IITOKOM JBHraTesis, CHOBA
moBopaunBaercs Ha 90° B 00paTHYIO CTOPOHY, a €r0 KaHaJbl BHOBh 3aHH-
MaIoT MEPBOHAYATBHOE MOJI0XKEHHE.

D10 obecreunBaeT MOCTYIUICHHE paboyveii KUIAKOCTH B BEPXHIOKO TO-
JIOCTh JABUTATENS W XOI BHHU3. CKOPOCTh MEPEMEIICHHS TOPIITHS JTBUTATEIS
1 9HCIIO ero XO/I0B, OYCBHUIHO, OYIET 3aBUCETh OT CKOPOCTH 3aKadku pado-
yell xxuakoctu. [Ipu Manoil CKOpOCTH 3aKauyKu YKCIIO XOAOB MOPUIHS JIBH-
rarenst OyfeT MaibiM U Ha000poT. OMHAKO YMCIIO XOIOB HE MOXKET YBEIU-
yuBaThCs OecrmpenenbHo. VHepnus MOpHIHEBOW TPYIMIBI arperaTa, 30JI0T-
HUKa ¥ XUIKOCTA B KaHANax OyJeT JIMMUTHPOBATH YHCIIO XOMIOB, KOTOPOE
00praHO He mpebimaeT 100. JXKecTko co mMTOKOM TBUTATENS CBS3aH TOP-
meHb (TWIymKep) 7 CKBaXMHHOTO Hacoca H, KOTOpHIA TakKe COBEpIIacT
BO3BPATHO-TIOCTyIIATeNIbHOE ABIDKeHHEe. LmnmmHap Hacoca MMeeT ¢ o0enx
CTOPOH TI0 OJJHOMY HarHeTaTeIbHOMY 6 WM BcachiBaromemy 4 namnany. [lpu
X0Jle MOPIIHA 7 BHU3 IIACTOBas XKMIKOCTh TOJ EHCTBUEM JABIICHUS Ha
rITyOWHE TIOTPYXKEHHsI Hacoca OyAeT MOCTYyNaTh B BEPXHIOK IOJOCTh ITH-
JUHJPA HACOCA, TIPOXOAS IO 0OBOTHOMY KaHAy 5 U 4epe3 BEepXHUI BCACKHI-
Barorii kianad 4. [lmactoBast KHIKOCTh W3 HIDKHEW MOJNOCTH MWIAHIpA
IIPH XOJe TMOPIIHS 7 BHU3 OyIET BBITCCHATHCS Yepe3 HIDKHUN HarHETaTelb-
HBIA KiamaH 6 B BBIKHUOHOH TPyOONpoOBOX (KONBIIEBOE IPOCTPAHCTBO),
CMEIIUBAsICh TaM C OTpaOOTaHHOM paboueii xxuakocThio. [Ipn Xoae mopmrHs
7 BBEpX B ITOJIOCTH ITOJT TOPIIHEM OyIEeT MPOUCXOAUTH BCACHIBAHHE TIACTO-
BOH JKUIKOCTH UYepe3 HIDKHHWN BCACHIBAIONIMN KiamaH 4, a B IOJIOCTH HaJ
MOPITHEM HarHETaHWE IDIACTOBOHM JKUAKOCTH Yepe3 BEpXHHIH HAarHETATEINhb-
HBIN KJTaraH 6 B BRIKUIHON TPYOOIPOBOJ , T. €. B KOJIBLIEBOE MIPOCTPAHCTRO.

KoHCTpYKTHBHO 30JI0THHK BBINOJIHEH B BHIC (AaCOHHOH BTYJIKH, CH-
JISIIeH Ha INTOKE IBUTATEISA, KOTOpas MOXKET IepeMeIaTbCs B CBOEM IIH-
JIMHJpE C NOJABOIALIMMHU M OTBOAALIMMH KaHalaMmu. B BepxHel U HUKHEH
YacTAX IITOKA JBUTATEIST MMEIOTCS KOPOTKHUE IMAa3bl — KaHAJbI, Yepe3 KOTO-
pBie pabodast KUIKOCTh TOMaJaeT B IIUTHHIDP 30JI0THUKA M cMemaeT da-
COHHYIO BTYIKY JJIsI COOOIIEHUSI TTOJIOCTEH IMIIMHIpa JBUTATENS C TPYyOO-
npoBogamu 1 u 2.

Brnaromapst nBoifHOMY [neiicTBHIO Mofada Hacoca TOYTH B 2 pasa
Oorpmie mMogaYM OOBIYHOTO ITLTYHXKEPHOTO HAcoCa OAWHAPHOTO JEHCTBUA
TIPY IPOYUX PABHBIX YCIOBUAX (IHAMETP, X0, TabapuT).
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Puc. 5.6. BHyTpHCKBaXKHHHOE 000pYy{0BaHUE THIPOIIOPIIHEBOr0 HAacOoca

Cymectsytor I'TIH omunapHoro aeicTBusi, WM TaK Ha3bIBAEMOIO
muddepeHInansHOro THIIA, B KOTOPHIX IT0Jada HaCOCOM ILIACTOBOM >KUJI-
KOCTH HPOHCXOIUT TOJIBKO IPH Xoje BBepx (puc. 5.6. 0, B). Pabouas xua-
KOCTb TO/IaeTCsl IO KaHaly 3 B IPOCTPAHCTBO IO/ MOPIIEHb JBUTraTeNs U
Jlanee 4epes CIelMalIbHBbI KaHail 2 B IOpIIHE, NEepeKphIBAEMbI yrpas-
JISIOMIAM KJIaITaHOM 5, TIOTIAIaeT B MOJIOCTh HAJ MOpIIHeM 6 (puc. 5.6, 6).

IMockonbKy BepxHss IUIOMIAb HOPIIHSA 6 OoMbIe HIDKHEH Ha BelH-
YUHY ITUTOIIAIH INTOKA, TO CHJa, NSHCTBYIOIIAs CBEpXY, OyneT Oomblie uemMm
CHH3Y, TI03TOMY ITOpIIEHb 6 IBHUTATElNs IEPEeMECTHTCSI BHU3. BmecTe ¢ HUM
TIOJTYYHUT TIepeMeEIeHne BHI3 IUTYHXXep 8§ B HaCOCHOM ImuHApe. Harnera-
TeNbHBIA KManad 1 B moymkepe oTkpoercd. IIpu kpaliHeM HIDKHEM IMOJO-
JKeHUH TIOPIIHS JIBUTIATENS YHPABISIOMINNA KJIalaH 5 mepeKpoeTcs, U KaHal
7 3akpoercs (puc. 5.6, ). Bepxusist monocts ABHTaTENs depe3 KaHal 7 |
BHYTPEHHEE CBEpJICHHE B TENE IITOKA MOIYIUT COOOIIEHHUE C MPOCTPaHCT-
BOM Ha/l IUTyH)KEPOM HAcoca U 10 00OBOJHOMY KaHAITy ¢ HACOCHBIMH TpyOa-
MU 4. JlaBrieHune 1o MopIIHeM JBHUraTelis OyieT HapacTaTh, OKa HOpIIEHb
He czienaeT Xox BBepX. [Ipu xoze BBepX BCachIBAIOIIMK KiTanaH 9 OTKpoeTcst
W IWIMHAP Hacoca OyIeT 3amoiaHsThCS IACTOBON XKUIAKOCThIO. B KpaitHem
BEPXHEM IIOJIOKEHUN YTPABISIOMNN KialmaH MEXaHW4eCKOTO JIeHCTBHS
CHOBA OTKpOET KaHaJ 2 | 3aKkpoeT kaHan 7. [Ipousoiiner xox BHU3.
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I'mpponopiaeBoii HACOC CITYCKAIOT B CKBa)KHHY 4€pe3 yCTHEBYIO I'O-
JIOBKY M C TIOCIIEyIOIIeH POJaBKoi pabodeil )KUAKOCTHIO JI0 yIopa B cell-
0. ITocne mocasku B ceuio pabouee JaBlieHNE HAa CHIIOBOM HACOCE ITOJTHH-
MAalOT, ¥ THJIPOIOPIIHEBOH HACOC HayMHAET paboTaTh, mojaBasi J0ObIBac-
MYIO U OTpPaOOTaHHYIO JKHJIKOCTH 110 KOJBIEBOMY IIPOCTPAHCTBY MEXKIY
103 u 63 - MM TpyOamu.

Cryck Hacoca Ha riryouny 1200 M npoucxoaut 3a 40 MuH.

[MogHnMaroT TUIPONOPIIHEBOM HACOC W3 CKBAXKHMHBI 32 CUET SHEPTUH
paboueit >xunkoctu. st 3Toro pabodast KHIKOCTh OT CHIJIOBOTO Hacoca
HAIpaBISIETCSI B KOJIBIIEBOE MPOCTPAHCTBO IMEPEKIIOYEHUEM TPEXXOI0BOTO
KpaHa yCTbeBOH ToNoBKH. [Ipy 3TOM Hacoc BRITAIKUBACTCS M3 CEIIa U BOC-
XOMSIIMM TOTOKOM pabodeil KHUAKOCTH MOJHUMAETCs To 63-MM TpyOaM Ha
MOBEPXHOCTh. Bpemst mogsema ¢ rimryounst 1200 m cocrasmster 1,5 4. Koad-
(UIHEHT IIOJIE3HOTO JEHCTBHSA T'HIPOTIOPIIHEBON HACOCHOW YCTaHOBKH
nocruraet 0,65-0,7.

I'mpponopriaeBolf HaCOC MOMKET OOECTIeUNTh TONAdy >KHAKOCTH C
o4eHp Oompmux riyonH (1o 4000 M) mpu TOCTATOYHO BHICOKOM K. II. JI. (IO
0,6). Ha mpomsbicnax nmpumensitor Hacocsl I'H n TMH (B m3HOCOCTOMKOM
ucrionHennn). IlepBble mpenHa3HAa4YeHB! sl pabOTHl B CKBa)KMHAX, JIAf0-
IIMX JKUAKOCTH 0€3 1ecKa; BTOpbIE — ISl OTKAYKH JKUAKOCTH, COJIeprKaIeit
necok. Hacocer I'H paGortator mpu 62 ABOWHBIX XOJax B MHH., MAaKCH-
MaNbHas TeopeTHdeckas monada uX 40 M’/CyT; MAKCHMANbHBIH HAIop
1000 m; mmamerp HacocHoro mwmmHzapa 32 mm. Hacocer TMH umeror
40 ABOWMHBIX XO0B B MUH.; IIPY THAMETPE HACOCHOTO IIWIMH/pa 32 MM OHH
mofaroT 10 26 m3/cyt npu Hamope mo 1700 M, a mpu TuamMerpe MUIHHApA
28 Mm—z10 20 m’/cyT ipu Hamope 10 2000 M. Bo Bcex Hacocax MaKCHMATh-
Hasl JUTUHA X0/1a TopIIHs 560 MM; AHaMeTp CHIOBOTrO IMIHHIPA 43 - MM.

B kadecTBe CHIIOBBIX arperatoB MPUMEHSIOTCS TPEXIUTYH)KEpHBIE TO-
pusonTaneHbie Hacockl HC-1/150 ¢ momaueit 60 nM3/c M MaKCHMabHBIM
nmaBieHueM 10 15 MIla mpu 400 nBOMHBIX Xomax" B MUH.; MOITHOCTh HACO-
coB 25 kBr.

OKemmyaTansi THAPONOPIIHEBBIX HacocoB Ha mpombicnax HIY
«OpmKOHUKU3EHE(PTH» TIOKa3ala MX Ha/IeKHOCTb.

5. 5. YcTaHOBKH BUHTOBBIX HACOCOB
OTH YCTAaHOBKH, W3BECTHBIE KaK YCTAaHOBKHM C HACOCOM THIA

MOINEAU, mpeAcTaBisfOT 3HAYUTENBHBIA WHTEpEC IS JKCIUTyaTaldd
CKBaXVH Ha mIenbQe.
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I'myOuHHBII BUHTOBOI Hacoc (puc. 5.7) cocrout u3 poropa (puc. 5.6, a) B

[

BHZIe TIPOCTOM cripayiv (BUHTA) € maroM nom wu craropa (puc. 5.6, 6) B

)

BHUJIE ABOIMHOM CIIMpAJH C IIaroM “cm , B JiBa pa3a IPEBbIIIAIONINM MIar po-
TOpA.

Ha puc. 5.6 ¢ nokazana yacts Hacoca B cOope. OCHOBHBIMH ITapaMeT-
paMu BUHTOBOTO Hacoca SIBJISIOTCS: TUaMeTp poropa D, [nHa mara craro-

pa “cm m skcueHTpucHrer e. Ilonoctn, chopMUPOBAHHBIE MEKIY POTOPOM
U CTaTOpOM, pasjeneHsl. [Ipyu BpaleHu poTopa 3TH MOJIOCTH «IIepeMela-
IOTCSD» Kak IO pajnuycy, Tak u no ocu. «Ilepemerenuey mnonocred npuso-
JUT K NMPOTAIKUBAHUIO KUIKOCTU CHHU3Y BBEPX, MO3TOMY MHOTAA JTOT Ha-
COC Ha3bIBAIOT HACOCOM C IEPEMENIAOIEICS MOIOCTHIO.

]

Puc. 5.7. I'myOuHHBIH BUHTOBOI HAacoC:
a—pomop, 6 — cmamop, 6 — Hacoc 6 cbope; 1 — kopnyc nacoca;
2 — nonocmu Medcoy Cmamopom u pomopom

OOBIYHO BUHTOBOI POTOP BBINOJHACTCA U3 BLICOKOHpO‘IHOﬁ CTaju C
XpPOMUPOBAHHBIM HJIM UHBIM HOKPBLITUEM MPOTUB UCTUPAHUS. CTaTOp n3ro-
TAaBJIMBACTCA U3 INIACTUYCCKOIO MaTepuajida U pacrojaracrcs B KOpITycCe. K
MaTepuay i Cratopa NnpeaAbABIIAIOTCA 10CTATOYHO KECTKHUC TpC6OBaHI/15[.

344



T.K. Axmeoorcanos., A.C. blckax

[TpuBop! U1 TAaHHOTO HAcOCa MOTYT OBITH TTTyOWHHBIMH (TIOTPYXHOH
JIEKTPOABUIATEIb) WIIM MTOBEPXHOCTHBIMH. [IpH MCHONB30BaHUM MOTPYXK-
HOTO DJJICKTPOABHIATENsl arperar CIIyCKaeTcsi B CKBRXMHY Ha HaCOCHO-
KOMITPECCOPHBIX TpyDaX, a MUTaHHE K 3JIEKTPOJIBUTATENIO ITOJBOIUTCS I10
crienaIbHOMY Kabenro (aHanmorndHo, kak B YOIIH). B cimywae ucnons3o-
BaHMsI HA3€MHOTO INPHBOJA BpalleHHE POTOpa Hacoca IIepelacTcsl depes
KOJIOHHY IITaHT. B KadecTBe NPUBOAHOIO JABUTATENS CIIYXKHUT JIEKTPO/IBH-
rateib, HO MOT'YT HCIIONIb30BaThes U Apyrue asuratend. OObIYHO HCIIOIb-
3YIOTCSI DIIEKTPOJBHUTATENN € (PUKCHPOBAHHOW CKOPOCTBIO JMOO C H3Me-
Hsromielics. B xadectBe BapraTopa CKOPOCTH MPUMEHSIOT YaCTOTHBIM Tpe-
o0pa3oBaTens ToKa.

JlBuratenu ¢ (PUKCHPOBAHHOW CKOPOCTBHIO HMCIOJB3YIOT B CKBAXXMHAX
¢ XOpoMIei NPoayKTHBHOCTBIO ¥ HEOONMBIINMHU TUHAMUYECKIMHU YPOBHSIMH,
B JIPYTUX CIy4YasX — MPeIIOYTUTENIbHEE IBUTATEIH C N3MEHSIOIEHCs CKO-
POCTEIO.

Yemanoexku éunmogvix nacocog MMer0T MUPOKUHA JUANA30H MO Ma-
pamerpam — mozaua ot 20 10 240 m’/cyT, Hamop 10 2000 M U TpeIHA3HA-
YEHBI TS SKCIUTYaTallli CKBAXKUH C OCIIOKHEHHBIMHU yCIIOBUSIMHU:

— gaskocmo Hepmu — 0o 20 [la-c;

— noswluleHHoe codepaicanue mexanuveckux npumeceu (0o 1 %);

— noswvluleHHoe codepaicanue c60600H020 2a3a;

— bosblUe OMKIOHEHUs CK8adcunbl om eepmuxanu (00 70 %).

Kpome Toro, ycTaHOBKM BUHTOBBIX HACOCOB XapaKTEPH3YIOTCSI HU3KH-
MU KalWTaJbHBIMU BIIOXKCHUSMH, SBISIFOTCS MajOra0apUTHBIMH, HUMEIOT
HU3KHH ypOBEeHb IIyMa U JoctaToyHo Bbicokuid KIIJI. Ot ycTraHOBKH siB-
JISTFOTCSI XOPOILIMM CPEJICTBOM JIOOBIYH He()TH Ha MOPCKHX ILTaThopMax.

5. 6. HoBble cpeacTBa 1006144 He)TH

OpHUM W3 HOBBIX M TEPCHEKTUBHBIX IS HE(TEIIPOMBICTIOBON TpaK-
TUKH BHAOB OOOpPYNOBaHHS SIBIAIOTCS YCTAHOBKHM CTPYiiHOro Hacoca
(CH). Crpyiinble anmapaThl HAIDIM IIHPOKOE NMPUMEHEHHE B CaMbIX pa3-
JIMYHBIX OTPACISAX MPOMBIIUIEHHOCTH, YTO CBSI3aHO C MPOCTOTOH MX KOHCT-
PYKLUH, OTCYTCTBUEM MIBIKYILUXCS YacCTEd, BBICOKOM HAIEKHOCTBIO WU
BO3MO)KHOCTBIO Pa0OTaTh B OYEHb CIOXHBIX YCIOBHSX: IMPHU BBICOKOM CO-
JIep’)KaHUN MEXaHWYECKUX IMpuMeceil 1 cBOOOIHOrO rasa, B YCIOBHSX II0-
BBIIICHHBIX TEMIIEPaTyp, BBICOKOW BS3KOCTH HE(PTH, arpecCUBHOCTH WH-
JKEKTUPYEMOHN MPOAYKIMH H T. 1.

B Hacrosiee BpeMst OCHOBHOM IPHPOCT A0OBIYM HE()TH BO MHOTHX
CTpaHax HJET 3a CYET PalOHOB, XapaKTEPU3YIOMINXCS CIOKHBIMHU MIPUPOJI-
HO-KITUMaTHYECKUMH yCcIOBHAMHU. COBEPIICHHO €CTECTBEHHO, YTO PH 3TOM
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CYIIECTBEHHO TOBBIIAIOTCS TPEOOBaHMS K HAJEKHOCTH MOTPYKHOrO 000-
PYAOBaHUS ISl SKCIDTyaTallMK JTOOBIBAIOIINX CKBAXHH, K YBEJIMUEHUIO €TI0
MEXpEMOHTHOTO repruofa. Kpome Toro, nmorpyxHoe 000pymoBaHue JOIKHO
paboTath B 00JaCTH MOBBIIICHHBIX TEMIIEPATYP, B YCIOBUAX OTKAUKH KUA-
KOCTEH C BBICOKMM COJIepKaHHEM CBOOOIHOTO ra3a, a 3a4acTylo U MeXaHH-
YECKHX MPUMECEH, OTKaYNBaTh U3 CKBAXXMHBI BSI3KYIO M CBEPXBS3KYIO JKH/I-
KocThb. Mcnomnp30BaTh B 3THX YCIOBHSX CYIIECTBYIOIIEE, IIUPOKO M3BECT-
HOe 000py/I0BaHKE HE BCET/Ia NPEICTABISIETCS BO3MOXKHBIM.

JItsl 9KCIUTyaTalliy OTNAJICHHBIX MECTOPOXKICHUH, TJIe OTCYTCTBYIOT
JIOPOTH, JINHUM 3JIEKTPOIepeaad ¥ BOSMOKHOCTH OECKOMIIPECCOPHOTO Ta3-
mdra, ycIienHo IpIMEHSIIOTCS CTPYHHBIE yCTaHOBKU. B 3TOM cirydae mpu-
BOJIOM CWJIOBBIX HA3€MHBIX HACOCOB CIY)KaT Ta30BbIE JBUTaTeNHu, pado-
TAIOIIME Ha MOMYTHOM Ia3e, IOCTYMAONIEM U3 3KCIUTYaTHPYEMBIX CKBaXKHH.

B nacrosmiee Bpems yaeHsiMu 1 criennanuctamu Poccun n CILA co-
3/1aHbl Pa3JIMYHBIE KOMIIOHOBKH CTPYHHBIX HACOCOB: C IIOTPY)KHBIM CHJIO-
BBIM TIPHBOJIOM W C TIIOBEPXHOCTHBIM, KOTJIa CHJIOBOM Hacoc ycra-
HaBJIMBAETCS Ha MOBEPXHOCTH.

IToBepxHOCTHOE 00OPYIOBAaHHE CTPYHHBIX YCTAHOBOK BBIITYCKAETCS
Kak /Ul OJHOW CKBA)XMHBI (MHAVBHIAYAJIbHBIH TPUBOM), TaK M JUIA TPYIIIHI
CKB)XMH (TPYITIOBOH MPUBOJ) M COACPXKUT, KaK MPABUIIO, OJIOK CHIIOBBIX
HAcOCOB, €MKOCTh Ul paboyel KHUAKOCTH W THAPOUMKIOHHBIN ammapaT
JUISl OYMCTKN pabodell KHIKOCTH OT MeXaHHYecKnxX npumMecei. Cemaparus
rasza u3 J00BIBa€MOM )KUAKOCTH POUCXOUT JIHOO B CIIEINAIBHON EMKOCTH
(ycranoBka «Econodraulicy» ¢upmsr «Dresser Industries»), 0o B eMkocTH,
coBMemaroniell (PyHKINKA ra3ocenapaTtopa M XpaHWINIIa pabodeil KuaKo-
ctu (pupma «Tricodraulic»). B mocinenaem ciydae B KOMIIOHOBKY ITOBEPX-
HOCTHOTI'O 00OpY/IOBaHUS BXOIHUT IOJANOPHBIA HACOC, KOTOPBIM OCYIIECTB-
JSIET PEUUPKYISINIO OYHIIIEHHOH pabodel )KUIKOCTH Yepe3 THAPOLMKIIOH.

[Morpy:xHOe 000OpyZOBaHHE COAEPKHUT CTALMOHAPHBIM WM BCTaBHOW
CTpYHHBIH HACOC, OIHOPSIHYIO KOJIOHHY TPYO C TTAKEpPOM WM JBYXPSIIHBIHA
mudr (C mapayuIeNbHONM WM KOHLEHTPUYHOW ITOABECKOH TpyO). YcTbe
CKBa)XUHBI 000pYyAYeTCsl 4-XOM0BBIM KPAHOM, MO3BOJISFOLINM MEHSTH CXEMY
LIUPKYISAIUA pabodel )KUIKOCTH B CKBA)XKUHE IIPU CIICKE WJIM IIOJbEME
BCTaBHOT'O CTPYHHOT'O HACOCA.

5. 6. 1. Cxema ¥ NpUHIMN AeiiCTBUS CTPYHHOI0 Hacoca

Ctporo roBopsi, CTpyHHBIH Hacoc HE ABISETCS HACOCOM B OOBIYHOM
MOHMMAaHWH, T. K. OH HE CO37aeT HW30BITOYHOTO HANoOpa Ha BBIXOJC.
B crpyitHOM Hacoce MPOUCXOOWUT MBOMHOE TMpeoOpa3oBaHUE THIPABIINYC-
CKOW PHEpPIUHU: CHavaja MOTEHIMAJIbHAs 3HEeprusl pabouel KHUIKOCTH mpe-
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o0pa3yercs B KHHETHYCCKYIO DHEPTHIO, 3a CUCT YEro B IOTOK paboueit
KHUJIKOCTH TTOMCIINBACTCS TCH WHKEKTUPYEMBI MOTOK. CMEIIaHHBINA T10-
TOK (pabounii U WHYKEKTUPYEMBI), TIPOXOJII Yepe3 KaMepy CMEIICHHUS, T10-
crymaetr B auddy3op, TIe TPOUCXOIWT IMPeoOpa3oBaHUE KHHETHUYCCKOU
SHEPTUU CMEIIAHHOTO TIOTOKA B MIOTCHIIHAIBHYIO SHEPTHIO.

[MpuHinuanpHass cxema CTPYHHOTO Hacoca TMpeACTaBlCHA Ha
puc. 5.7. Hacoc cocTOMT U3 CIEAYIOIIUX OCHOBHBIX DJIEMEHTOB: KaHaja
moJBOMIa pabouero areHra 1, akTHBHOTO COILTA 2, KaHaIa MOABOAA WHXKEK-
THPYEMOH KUAKOCTH 3 (B OOJIACTH COILIA STOT KaHA YacTO HA3BIBAIOT MPH-
eMHOI Kamepoit), kKamepsl cMemieHus 4 u nuddysopa S.

[MpwHIIIT paboThl CTPYHHOTO HACOCA 3aKITFOYACTCS B CIEAYIOMIEM: pa-
0ounii areHT INpH 3HAYNTEINFHOW MOTEHIIMATHHON SHEPIHU IOIBOIUTCS K
COILTY, TJI¢ TIPOUCXOUT MPeoOpa3oBaHue MOTCHIINATHHON YHEPTUU B KHHE-
tnaeckyto. CTpys pabodero areHTa, BBITEKAIOMas W3 COIUIA, TOHIKAET
JAaBJCHUE B TPHEMHON KaMmepe, BCICACTBHE YETO YacTh WHKCKTHPYEMOU
KUAKOCTA (TIPOMYKIHMS CKBAXKHHBI) CMEIIMBAeTCs CO CTpyed pabodero
areHTa | MOCTYIAeT B KaMepy CMEIIICHUS.

Puc. 5.8. Crpyiinslit Hacoc

B kamepe cmemienuss pabounii areHT M WHXKEKTHpyemas >KHIKOCTb
TIepEeMEIINBAIOTCSI, BRIPABHUBAIOTCS WX CKOPOCTH W JABJIEHUS, M CMEIIaH-
HBII moTOK mocrynaet B muddysop. B muddysope nmpoucxoaut mraBHoe
CHIDKEHHE KHHETHYECKOW SHEPTrUH CMEIIaHHOTO TT0TOKA M POCT €ro MOTeH-
nranpHON sHeprun. Ha Boixone u3 muddysopa cmemanHbiii HOTOK o0nana-
€T NMOTEHIHAIBHON YHEprHeH, 10CTaTOYHOM A7 IoAbeMa Ha TTOBEPXHOCTb.
HecMmotpst Ha 10CTaTOYHO M3BECTHBIN M MOHSATHBIN IPUHIMIT pabOTHI 3TOTO Ha-
coca, pacyeT ero OCHOBHBIX 3JIEMEHTOB SIBIISIETCS] YPE3BBIYANHO CIOXKHBIM, YTO
CBSI32HO CO CJIIOXKHOCTHIO TIPOMYKIIMM CKBAXKHUHBI (MEDKEKTAPYEMOTO TIOTOKA).
K nacrosiieMy BpeMeHH TIPeo/IoNIeHbl PAKTUYECKH BCE TPYAHOCTH MPOEKTHPO-
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BaHUS TaKMX HACOCOB, 1 OHU HAYMHAIOT HIMPOKO HUCIIOJIb30BATHLCA IIPU SKCILTya-
Tal1 CKBaKWH € OCJIO)KHCHHbIMU YCJIOBUAMMU.

5. 6. 2. CTpyiiHble HACOCHBbIE YCTAHOBKHU
C MOBEPXHOCTHBHIM MPHBOAOM

B aToM ciydae cmitoBoi Hacoc A 3aKa4KH, a Takke 000pyHOoBaHUE
JUIS TTIOATOTOBKH paboyero areHTa yCTaHaBJIMBAIOTCS Ha MOBepXHOCTH. [1o-
TPYKHOU CTpYHHBII Hacoc ciyckaercs B ckBaxuHy. Kak yxe otmeuanocs,
MOXET HCITOIb30BaThCSl OJHOTPYOHAs WIIN IBYXTpyOHas cxema. I1pu oxHo-
TpyOHOH cXeMe B CHCTEME HCIONB3YeTCsl TaKep, KOTOpBIH pa3zienser He
TOJIBKO BCACBIBAIOIINI TPYOOTIPOBO/] OT HATHETATEIFHOTO, HO M YKa3aHHbIC
TpyOOIPOBOABI OT 3aTPyOHOTO MPOCTPAHCTBA CKBAXXHHBI. 1IpHM Takoi KOM-
TIOHOBKE TIOTPY>KHOT'0 000pYZIOBaHMS BO3MOXKHBI IBa BApHUAHTA !

1. PaGounii areHT 107 JaBJICHHEM OT CHJIOBOTO MOBEPXHOCTHOTO Ha-
coca TO/AeTcsi K COILTy CTPYWHOro MOTpY)KHOTO Hacoca depes3 3aTpyOHoe
npoctpaHcTBo. Takas cxema (IpsMas) HaMMeHee OaromnpusTHA, T. K. BBI-
COKO€ JaBlieHHE pabOvero areHra JAEHCTBYeT Ha BHYTPEHHIOIO CTEHKY 00-
ca/HOH KOJIOHHBI, HEPEIKO MPUBOAS K HapyIICHUIO TePMETHIHOCTH oOcal-
HOHM KOJIOHHBI B pe3b0OBBIX COCIMHEHUSX;

2. Paboumii areHT moj JaBieHWEM CHJIOBOTO Hacoca MOJAeTcs depes
HACOCHO-KOMITPECCOPHBIE TPYOBI K COIUTY CTPYHHOTO Hacoca, a TPOIYKIHS
CKB&KMHBI M pabOuMii areHT MOAHMMAIOTCS Ha IOBEPXHOCTH IO 3aTpyOHOMY
MIPOCTPAHCTBY (0OpaTHas cxema).

Ha puc. 5.9. mpuBeneHo morpyxHOe 000pynOBaHHE IO OOpaTHOH
cxeMme. [Ipu skcITyaTanuu CTpyHHBIX HACOCHBIX YCTAHOBOK OJHOW M3 IIIaB-
HBIX 3a/ad sBISIETCS OOecleueHHne HaJeKHOTO KOHTPONS 3a TepMeTHd-
HOCTBIO OCHOBHBIX 3JIEMEHTOB IIOIpY>KHOro oOopynosanus. Ilpm mroGoit
CXeMe KOMITIOHOBKH TTOTPYXHOTO O0OpYyJOBaHMS HUMEIOTCS TPH CMEXKHBIC
TIOJIOCTH C PA3IMYHBIMK JABJICHUAMH JIBIDKYIIEICS B HUX KUIKOCTH. [1pn
9TOM Kaxas W3 MOJIOCTEH TUAPABIMYECKH CBsI3aHA C MOTPYXKHBIM CTPYH-
HBIM HACOCOM.

Taxk, Harmpumep, Ansl OOHOTPYOHOH cxeMbl ¢ makepom (puc. 5.9) mo
KOJIOHHE HACOCHO-KOMIIPECCOPHBIX TPYO K CTPYHHOMY HACOCY JIBWKETCS
paboumii areHT BBICOKOTO JAaBJICHUS, B TOINAKEPHOM IIPOCTPAHCTBE — WH-
JKEKTUpyeMasi KHUIKOCTh HU3KOTO JABJICHUs, B 3aTPyOHOM IPOCTPAHCTBE —
BBIXO/SIILMN U3 CTPYWHOIO HAacoca CMEIIAHHBIM MOTOK, AABJICHUE B KOTO-
POM OIIpenenseTcss BECOM CTOJI0A Ta30KMIAKOCTHOM CMECH HAJ CTPYHHBIM
HACOCOM U THPABINYECCKIMU ITOTEPSMH.
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Puc. 5.9. ITorpyxHble 000pyROBaHUS CTPYIi-
HOW HACOCHOW yCTaHOBKHU:
1 — conno; 2 — kamepa ecacvisanusi,
3 — kamepa cmewienus; 4 — oughgysop;
5 — kaman, ceéA3v18aIOUUIl 6CACHIBAIOULYIO K-
o Mepy u cxeadcuny, 6 — naxep

W3 cka3zaHHOro Cl€AyeT, YTO OJHMM M3 BAXKHBIX YCIIOBHM HOpPMAllb-
HOW JKCIUTyaTallud CTPYHMHON HACOCHOM YCTAHOBKH SIBISIETCS TE€pPMETHU-
HOCTH 3JIEMEHTOB IOTPYKHOTO 00OpYHOBaHHs, OOpa3ylONIMX YKa3aHHBIC
KaHaJbl JBWKEHHUS OCHOBHBIX IIOTOKOB B CKBa)knHe. IIoaTOMy KOHTpoOIb
TEpMETUYHOCTH SIBISIETCS OCHOBHOM oOlepalell NpH 3alyCKe CTpyHHOU
HACOCHOH YCTaHOBKH B paboTy.

5. 6. 3. YcTaHOBKM CTPYHHOIr0 HACOCA C MOTPY:KHBIM
CHJIOBBIM NPHUBO/OM — TAHJA€MHbIE€ YCTAHOBKH

[IInpoko npumMeHsieMble Ui JOOBIMM HE(PTH YCTAHOBKH IOTPYKHBIX
IEKTPUUECKUX IeHTpoOexHbIX HacocoB (YOIIH) moryr ObITH MCIIONB30-
BaHBI B KaUeCTBE CHJIOBBIX IPUBOOB cTpyHHBIX HacocoB (CH) mpu dopmu-
POBaHMH TaK Ha3bIBAEMBIX TaHJAEMHBIX ycTaHOBOK «DIIH-CH».

IMpn pa3paboTke NPUHOMIHAIBHBIX CXEM TAaHAEMHBIX YCTaHOBOK
«3IH-CH» nucxomar u3 CIeAYIOIINX OCHOBHBIX TPEOOBAHMIA:

— BO3MOJKHOCTH YBEJIMUCHHSI O0TOOpa NPOAYKLIMH M3 JTOOBIBAIOIINX
CKBa)KHUH;

— MAaKCHMaJIbHOTO HCITOJIb30BaHMS CEHMapHpyIONIerocs Ha MpueMe
OIH cBo60OaHOTO ra3a I IoxbeMa KUIKOCTH M3 CKBAXHHBI;

— moBeienus KIIJI ycTaHOBKH, B T. 4. ¥ 32 CUET MCKJIIOYCHUS TPY-
GompoBoaa 11 MoJauy pabovero areHra (CHIOBOH )KUAKOCTH);

— YOpOLICHUS KOHCTPYKLMH YCTaHOBKH CO CTPYHHBIM HAcCOCOM, IIO-
BBIIIICHNS HAJIGKHOCTH e PabOThI ¥ CHIDKEHUSI METAJIOEMKOCTH (MCKITIOUaeTCs
BapHaHT ABYXPSIHOIO MMOABEMHHKA WM OTIaAaeT HeOOXOAMMOCTh MCIIONB30Ba-
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HUS TIaKepa, OTMaJaeT HEOOXOAMMOCTh CIICIMAIBHOW TOATOTOBKH pabodero
areHTa M 00CITy)KUBAHHS BCETO TIOBEPXHOCTHOTO 000D YIOBAHHS).

KpomMe TOro, yunmTsIBas XapaKTEpUCTUKU «HANOp — MOAada» Kak
V3IIH, Tak u CTpyWHBIX HACOCOB, MOJKHO yYTBEPXIaTh 00 aBTOMAaTHUECKOM
HACTpOMKe TaHIeMHOH ycTaHoBKM Ha HauBblclmid KIIJl mpu usmeHeHuun
YCIIOBHI 3KCILTyaTAllUM CKBA)KUHBI, CBSI3aHHBIX C H3MEHEHUEM IIJIaCTOBOTO
JIaBJIECHUS, CBOMCTB MPOAYKIUHN U NPOTYKTHBHOCTH CKBAXKMHBI. Y Ka3aHHBIM
TpeOOBaHMSAM OTBEYACT TaHIEMHAs YCTAaHOBKA, NPUHLMIIMAIbHAS CXeMa
KOTOpOil mpencraBieHa Ha puc. 5.10. YcraHOBKa COCTOUT M3 CEpUIlHOU
ycranoBku JLIH / (morpy»Hoii 35eKTpoaBHUTraTeb, MPOTEKTOP, MHOTOCTY-
TIeHYaTHIi EHTPOOEKHBIN HACOC), CTPYHHOr0 Hacoca 2, KOTOPHIE CITYIICHBI
B CKB2XMHY Ha KOJIOHHE HACOCHO-KOMIIpeccopHbIX TpyO 3. M3 cxemsbl Bua-
HO, YTO CTpYHHBIH Hacoc ycraHoBiieH Bbime OIIH. Crpyiinslii Hacoc co-
CTOMT M3 Ccomuia 4, IpHEeMHOI KamMepsl 5 ¢ 0OpaTHBIM KJIaraHoM 6, KaMephl
cmenteHust 7 u nuddysopa §.

TangeMHasi YCTAHOBKA paOoTaeT
i CHENYIOIMM 00pa3oM: HpOAYKIMSA CKBa-
A= JKMHBI, OTKauMBaeMasl [IeHTPOOEKHBIM Ha-
COCOM, NOJAETCA K COILTY CTPYHHOIrO Haco-
ca, B KOTOPOM CKOPOCTB JKH/IKOCTH BO3pAac-
|3 TaeT, ¥ UCTEKAIOLIAsl U3 COIUIa CTPYs I1Ora-
JIaeT B TIPUEMHYIO KaMepy, TIOHIDKast B Hel
nasienue. [Ipy oToM 0OpaTHBINA KianmaH
TIPHEMHON KaMepbl OTKPBIBAETCS, U JIOMOJI-
HUTENbHAsT TIPOIYKIWS CKBAYKUHBI TTOCTY-
T1aeT B IPHEMHYIO KaMepy.

Crenyer TOMHHUTH, YTO B JAHHOM
ciydae u pabodast KHAKOCTb, U MHXKEKTH-
pyemast KUIKOCTh SIBIISFOTCS TIPOJYKLIMEH
CKBaKMHBL. CMEIMBAsCh B KaMepe cMelle-
HUSI, TIPOAYKIMS CKBKMHBI IOCTYIAET B
. nyhdysop, a 3aTeM — B KOJIOHHY HACOCHO-
i KOMITPECCOPHBIX TpyD W jajee — Ha To-
BEPXHOCTb.

PaccmoTpeHHBIE TaHIEMHBIE YyCTa-

Puc. 5.10. TaHzeMHas ycTaHOBKA HOBKH CYIIECTBEHHO PACIIMPSIIOT 00J1acTh

TIPIMEHEHHUS TIOTPY’KHOTO 000pY/IOBaHMS,

a JIOTIOJTHEHHBIE CIIEIMATBHBIM 000py/IOBaHIeM (HaIlpuMep, Ta30CerepaTopamMm)

CTaHOBSITCS SHeprocoeperarmmmMy. MoXXHO MpeionaraTh, 9To JaHHBIH Criocod

SKCIUTyaTalliy CTAaHET OTHUM W3 TVIABHBIX TPH pa3palboTke IeNb(OBBIX MECTO-
pokneHni HedTH.

NN =
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6. CEOP 1 TIOJIFOTOBKA CKBAXKUHHOMN
nPOAYKIIMUA HA MOPE

100 cucmemoii coopa npodykyuu ckeadcur M TAJTLHEHIIIAM TPaHC-
NMOPTHPOBAHNEM MOHMMAIOT Bce 000PY/I0BaHME U CHCTeMY TpyOonpo-
BOJIOB, MIOCTPOEHHBIE 1151 COOPa MPOAYKIMH CKBAKHH U JOCTABKH €€ 10
IEHTPAJILHOI 0 MyHKTA noArorosku HegTu (IIIITH).

Puc. 6.1. C60p ¥ moAroToBKa CKBaKHHHOIi MPOAYKIHH HA MOpe

Iesab NOArOTOBKY MPOAYKIUU CKBAXKUH 3aKJII0YAETCS B CJIe1yH0-
mem:

— nosvluteHue 6e30NaACHOCMU NPOYECCOo8;

— N0020MOBKA Y2Ne8000p0008 K MPAHCHOPMUPOBKE,

— npueedenue ux 8 COOMEEMcmaue ¢ mpebo8anusMy nOMpeoumens,;

— NOBbILUEHUE KOPPOZUOHHOCMOUKOCHIU.

Jl1s BBINOTHEHUS ITHX 32/124 HEO0XO0IMM MUHUMAJIBHBII 00beM

onepanuii Mo NOJAroToBKe MPOAYKIIMU CKBAXKHH B MOpe.

Cucrema cO0pa U TIOATOTOBKH OTIMYAIOTCS HA PA3JIMYHBIX MECTOPO-
JKJICHUAX, KaK B3aMMHBIM PACIIOJI0KEHUEM TIIABHBIX 3JIEMEHTOB, TaK U 000-
pynoBanueM. OHa 3aBHCHT B IEPBYIO O4YEpe/b OT IUIOMIATUA MECTOPOXKJIC-
HUS, 1eOUTOB CKBaXWH, (DU3NKO-XUMHYECKUX CBONCTB MEpeKauyHMBaEeMOi
JKHJIKOCTH, pelibepa MECTHOCTH U MPUPOIHBIX YCIOBHH.
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[Mporeccbl MOATOTOBKHA MPOAYKIUH MOPCKHX CKBR)KHH MPHHLMIH-
ANBHO HE OTJIIMYAIOTCS OT BBINONHIEMBIX HA Cylne. [JIaBHBIM HX OTIMYUEM
SIBJISFOTCSL KOMIIOHOBKA TEXHOJIOTHYECKOr0 000PYIOBaHHS B OJTHOUMEHHOM
Moayse, Oojee IJIOTHOE pa3MElICHHe BCeX allapaToB, YeM Ha CyIIe, TAe
NpeIyCMaTPUBAIOTCS JOCTATOYHO OOJIBIIME HHTEPBAIBI MEXKY allapaTaMu
U KOMIUIEKCAMH YCTaHOBOK, a He(hTera3ocOOpHbIC MYHKTBI MOI'YT OTCTOSATh
OT CKBa)XMH Ha HECKOJBKO KHIOMETPOB. MOPCKHMH XK€ HOPMAaTHBAMH Ha
miathopMax MpeaycMaTPHUBACTCs JIUIIb BO3MOXKHOCTh PEBH3UH AMIapaToB
Y [IPU HEOOXOJJMMOCTH UX PEMOHT.

TexHONOrnYecKre MpoLecchl OArOTOBKM HE()TH M rasa, BBIIOJHsIC-
MBIE Ha IIaThOopMax, CBOIITCS K CICAYIOIIUM OCHOBHBIM OICPALIUSM:

— paszodeneHue Hepmiu, 2a3a u 800bl;

— 0bessooicusanue (UuHoe0a u obecconusanue) Hegpmiu;

— Xpanenue yacmu H0020MoGIeHHOU Heghmu;

— 10020MOsKa 2a3a K MPAHCNOPMY;

— N0020MOBKA NIACHOBOU U MOPCKOU 800 01 3aKAYKU 6 NAACHI.

Ecnu Ha cylie 10CTaTOYHO CTPOTO M TIOBCEMECTHO PErNIaMEHTUPYHOT-
cs TpeOOBaHMsI K Ka4ecTBY HE()TH M Tra3a, IOCTABISEMBIX K JaNbHeHIeMy
TPAHCIIOPTY IO MAarucTpalibHBIM TPYOONPOBOZaM, B MOpe TpeOOBaHUS K
KauecTBY HE()TH ONMpPENENSFOTCS YCIOBHSAMH €€ TPAHCIOPTa — IO MOABOJ-
HBIM TPYOOIPOBOJaM HIIM BHIBO3 TaHKEPaMH, a K Ka4eCTBY ra3a — HEO0OX0-
JMMOCTBIO €r0 3aKa4KH B IUIACT (€CTECTBEHHO, KOTa 3TO HEOOXOAUMO) HIIH
TPAHCIIOPTA 110 HOJBOAHOMY ra30lpOBOLY.

Bri6op cxem cOopa, MOATOTOBKH M TPAHCIOPTA MPOAYKIUA MOPCKUX
CKBXXHH 3aBHCHT OT Pa3INYHbIX MPHUPOIHO-TCOJOrHUECKUX, TEXHOJIOTHYe-
CKHX M OPraHM3alMOHHO-3KOHOMHYECKHX (DaKTOPOB, BKIKOYAs M ITYHKTBI
npreMa MOpcKoii HeTH (TP ee BBIBO3E TaHKEpaMH Ha OOJBLINE PacCTOs-
Hus1). Ha BRIOOp TEXHONOTHYECKHXK Orepanuii Ha miaTgopMe CyIIeCTBEHHO
BJIMSICT HAJIMYME WM OTCYTCTBUE OeperoBoil MHAPaCTPYKTYpbl, XapakTep
IpUOPEXHON TeppUTOpHH, penbed THa (Tpacchl TpyOOnpoBoaoB), O1M30CTh
K Oepery, riryOrHa MOpsl, HalpaBJICHUE TPAHCIIOPTa JOOBIBACMBIX YIJICBO-
JIOPOJIOB U JIp.

Kpome Toro, B ciydae BO3MOXHOCTH MMOJa4yH JOOBIBAEMOMN MPOMYK-
LMY HEIOCPEACTBEHHO Ha Oeper 3HAYMTENIbHO COKPAINAOTCS 00BEMBI TEX-
HOJIOTHYECKHX orepaimii Ha riatdopme (YMEHBIIMB TEM CaMbIM €€ ILIO-
[IaJb), UCHONb3Ysl MPU 3TOM BO3MOXKHOCTH COBMECTHOTO TPaHCIOPTa Ha
Oeper 10 MOABOAHBIM TPYOOIPOBOJaM HE TONBKO HE()TH M Ta3a, HO Jaxe U
TUTACTOBOM BOABI (TaK HA3bIBAEMBIH mpexgasHuiii nomok). B aToM ciaydae
BCsI IOATOTOBKA TOBAPHOM MPOJAYKLMU OCYLICCTBJISCTCS Ha Oepery, BKIIO-
Yyas ¥ OYMCTKY IUIACTOBOM BOIbI, KOTOpas JMOO BO3BpallaeTcs Ha ILIAT-
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(dopMy a1 3aKauKH B IUIACT, JIHOO MpsIMO Ha Oepery 3akaunBaeTcst B CIie-
LHaJIbHBIE CKBAYKHHBI, TPOOYPCHHBIE HAa BOJJOHOCHBIH IIJIACT.

Kpome Toro, u3 rasa, nomiexaniero 3akauke B IUIACT WIM TPaHCIOp-
THUPOBKE T10 TIO/IBOTHOMY Ta30IpPOBOY, HEOOXOIMMO H3BJICYb, 110 BO3MOX-
HOCTH, TSDKEJIbIE YIIIEBOJOPO/BI (B IIEPBOM Cilydae, YToOBI CyXoOil ra3, mpe-
MMYIIECTBEHHO METaH M 3TaH, 3aKauMBaTh B IUIACT, @ BO BTOPOM — YTOOBI
MIPEIOTBPATHUTH BBINAJICHUE TSDKEIBIX YIIIEBOJIOPOJIOB 110 TPacce, B CBA3U CO
CHIDKEHHEM TeMIIepaTyphl U aBJIeHHs ra3a). [1o3ToMy TOUKy poCHI 110 Bia-
re npuHuMaroT Ha 8—14 °C Hmke caMOi HM3KOH TEeMIIEpaTypsl, KOTOpas
OXHIAeTCsT B IOJBOAHOM Ta30MpOBOJE BHICOKOTO JAaBICHMS, C YYETOM
npoccenb-3Qderra, B 0cOOEHHOCTH HA KOHEYHOM YJacTKe TPYOBI.

3HaYNTEIBHO peKe, eClN B Ta3e ABYOKHCH yriepona (CO, — yriexwuc-
TeIA Ta3) BeIIE 3 %, B Ta30MPOBOI MOAAIOT HEOOXOIUMBIC WHTHOUTOPHI,
XOTS TITyOOKO OCYIICHHBIH Ta3 M HE KOPPOAUPYET BHYTPEHHHUE CTEHKH TPY-
GompoBoja.

Ha rasokoHmeHCAaTHBIX MECTOPOXKICHUSIX J00bIBaeMas HPOMYKIIHS
TaKKe MOBEPracTCs pa3AeieHNIo, — KaK IPaBHiIo, ABYXCTYIIEHYATOH cena-
panyy, Mo3BOJISIONIEH OTIENUTD T'a3 OT KOH/IEHCaTa.

I'a3 monBepraercst ocymike Ha TIIyOWHY M3BJICUEHMS BJIAard HE MEHeEe
yeMm Ha 10-12 °C Hmwke o)xugaeMoi caMOd HU3KOW TeMIlepaTypbl B ra3o-
MIPOBOJIE.

Kongencar crabunmmsupyercst (IIyTeM JAerasaliii) U jajee Halpasisi-
eTcsl B KOHJICHCATOIIPOBOJI, NPHYEM 3aKayka KOH/EHCATa OCYIIECTBISETCS
HacocaMH IIpH JaBJICHHH B Havaje TpyOOIpoBoja, MpeBhIIalomeM (¢ He-
KOTOpBIM 3aIlacoM Ha BCSKWH CiTydail) THApaBIIMYecKre ITOTEPH M MPeoT-
BpAIarolIeM €ro JIera3alyio 110 Tpacce.

Ha BbI00Op TEXHOIOrMYECKNX PEIICHUH BIUSIOT U IPYTHE CYIIECTBEH-
HbIE (aKTOPBI:

— JaBJICHUE, IPY KOTOPOM IPOU3BOJUTCS cOOP NPOAYKIMN CKBa)KUH;

— MCTOYHHKH YHEPTHH BHICOKOHATIOPHOTO cO0pa;

— KYCTOBaHHUE CKBa)KUH;

— cOOp MPOAYKIINHU CKBaXKUH;

— MECTO MOATOTOBKH MPOAYKIMN CKBAYKHH;

— 3aMep NPOAYKIMH CKBAXKHH;

— KOJINYECTBO COOPHBIX TPYOOIIPOBOJIOB;

— TPAHCIIOPT, Pa3/EIbHBINA HIM COBMECTHBIM.

VYuer 3Tux (akTopoB MO3BOJISIET BHIOpaTh Hanbosee 3pGEKTUBHYIO U
SKOHOMHYHYIO CHUCTEMY IS YCIIOBHH IKCILIyaTallid MOPCKHX MECTOPOXK-
TICHA.

Jlns coopa HehTH M ra3a M MX TpaHCIOpPTa Ha IIAaT()OpPME OCYIIECTB-
JISIFOTCSI CIIEAYIOIIUE OTICpalvu:
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— cOOp MPOAYKIINHU CKBaXKUH;

— 3aMep HPOAYKIMU KaXKIOH B OTAEIBHOCTH CKBaXXHHBI;

— cenapanusi He)TH, ra3a W BOZIBI IO ONPEIEIICHHOTO YPOBHS B KaX-

JIOM OTJEITBHOM CITydae;

— 00e3BOXMBaHNE HE(PTH M B HEKOTOPHIX CIIydasx ee 00eccolMBaHue
C OJJHOBPEMEHHOH crabmnu3anueil (¢ ynajJeHneM 3HaYnTeIbHOW YacTH Jier-
KHX YIJICBOIOPOIOB);

— OCYIIIKa Ta3a;

— TOBAapHBIN y4eT J0OBIBAEMOIl TPOTyKIINH;

— NIPEUMYILECTBEHHO Pa3/IeNbHBIH TPAHCIOPT HETH U rasa.

EnuHolt yHUBEpCAEHOW CXEMBI TIPOMBICIIOBOH MOITOTOBKU JHOOBITOM
MIPOIYKIMH HE CyIIecTBYeT. Bce cxeMbl, ouTH KaXkaas, B 4eM-TO U3MEHs-
I0TCSI B 3aBUCHMOCTH OT KOHKPETHBIX Ieorpa(uiecKux yCIOBHH, XapakKTe-
PHUCTHKH JOOBIBAEMBIX YIJIEBOJOPO/IOB, IUIACTOBBIX JABJICHUH H T. 1.

Tem HEe MeHee COBPEMEHHBIE TEXHOJIOTHYECKHE CXEMBI cOopa, Mmoro-
TOBKM W TPAHCIIOPTA MPOIYKIUH MOPCKHX CKBa)KHH OTBEYAIOT OCHOBHBIM
NPUHLOUIAM — TPEAYNPEKICHUIO TOTEPh JIETKUX (pakumii, OTCYTCTBUIO
KOHTaKkTa He)TH ¢ aTMoc(epol M obecrieueHHI0 Hanboee MOJTHOTrO OT/e-
JIeHust HeTH OT ra3a, BOJBI U MEXaHMYECKUX IPHMECEH.

ITocne BbIOOpa TEXHONOTHMYECKOH CXEMBI ITOJATOTOBKH IPOIYKIHH
MOPCKHX CKB@)KHH, B 3aBHCHMOCTH OT MCXOJHBIX JAQHHBIX W KOHKPETHBIX
YCIIOBHIA, OHa MOMISKUT TEPMOAMHAMHYECKOMY W THIPABINYECKOMY pac-
4eTam, T. €. ONPEACIICHHIO TaBJICHNs, TEMIIEPATyphl, INIOTHOCTH, pacxoja 1
(paKIIOHHOTO COCTaBa YIiIeBOMOPOIOB IO BCEH TEXHOJIIOTHYECKOH IIerod-
K€ OT BXO/JIa 1 /10 BBIXO/a, BKIIFOYast KXK/IbIH anmapat (Ha BXOZE U BBIXOJIE).
Ha 6a3e atux pacyeros, BemonasieMbix Ha [1K ¢ ucnonb3oBanneM m3BecT-
HBIX TporpaMm [7.2—7.4], BIOUpaeTcsi COOTBETCTBYIONIEe 000pYIOBaHUE
arperartsl C y4eToM BHOpaIyu, KOTopas IMEeT MecTo Ha utardopmax. Ber-
OpaHHasl cXeMa IOJITrOTOBKHM JOJDKHA paboTaTh B JIOCTATOYHO HIMPOKOM
MHTEpBAJIC N3MEHEHUs COCTaBa MPOAYKIMH (IIPEKIE BCETO, BOZMOXHO OII-
peleTieHHOE pa3inune MEXKAY AaHHBIMH, ITOJTYYEHHBIMHA TP OMPOOOBaHUN
CKBa)XMHBI M TIPH SKCIUTyaTallK 3aJISKH) B IIpoLiecce JIUTEIBHON paspa-
OO0TKH MECTOPO’K/IEHHS, KOT/la CO BPEMEHEM MEHSIOTCSI KOHIEHTPALH OT-
JIETIBHBIX KOMITOHEHTOB.

Ipotins vepe3 (oHTaHHYIO apMaTypy, YCTbEBOH IITyLep M MaHH-
(onbJ, Ta30KUAKOCTHBIIM MOTOK MONAJaeT B KOMIUIEKC TEXHOJIOTHIECKOrO
000py/IOBaHUs KOTOPBIH MOXET BKJIIOYATh BCE MM HEKOTOPBIE M3 HIDKEIe-
PEUYHCIIEHHBIX  CHCTEM:

1. YerpeBoe obopynoBanne u MaHA( OB,

2. Cenaparopsr;

3. O0opynoBaHue 11 NOATOTOBKU He(pTH:
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— ETUIPUPYIOLIIEE;
— M3MEPUTENIBHOE;
— HaCOCHOE;
— He(TEXPAHUITHUIIIE.
4. O6opymoBaHue IS MTOATOTOBKY Ta3a:
— ETUIPUPYIOLIIEE;
— obeccepuBaroliee;
— KOMIIPECCOPHOE;
— M3MEPUTEIILHOE.
5. BcrioMorarenbHble CHCTEMBI TEXHOJIOMMYECKOrO0 KOMILIEKCa:

O60py,HOBaHI/I€ JUIA 3aKa9YKU XUMHWYCCKUX PCAarcHTOB;

— BEHTWIAIIMOHHOE 000PYI0BAaHKE M TOPEIIOYHBIE YCTPOUCTBA;
— obopymoaHue s 00pabOTKH M cOOpa TIOMYTHO TOOBKIBAEMOI BOIET,
— JIPEHaXHBIE CUCTEMbI OTKPBITOI'O U 3aKPBITOTO TUTIA.
6. BcriomorarenbHbIe CHCTEMBbI 00IIEro Ha3HAYCHUSL:
— TeHEPATOPBI YHEPTUU U aBAPUIHBIC YHEPTOUCTOUHHKY;
— CHCTEMBI MMOJ]aYH BO3/1yXa K KOHTPOJIbHO-U3MEPHUTEILHBIM MPH-
6opawm;

— F'MAPABINYICCKUC CHUCTEMBI.

7. HarpeBaTenbHbIC ¥ BEHTHIISIIMOHHBIC CHCTEMBI:
— TIapOBEIC YCTAaHOBKH;
— TOTUTUBHBIC CUCTEMEI,
— BOJSHEIC CUCTEMBI,
— oborpeBaTenbHEIC CHCTEMBI,
— OXJIaXTAIOIIIE CHCTEMEI,
— MPOTUBOIIOKAPHEIE CUCTEME,
— CHCTEMBI aBapUIHOTO OTKITFOUCHHS,
— KOHTPOJILHO-M3MEPHUTEIHHBIC CUCTEMBl M CHCTEMBI YIPABIICHUSA
8. OGopynoBaHue 11 BO31eiiCTBUS HA IUIACT:
— 000pyAOBaHME IJIs 3aKAYKH BOJIBI;
— 000OpyIOBaHUE IS 3aKaYKH ras3a.
9. CucTeMbl KU3HEeO00eCTIeYeHUS

6. 1. CxemMbI NOATOTOBKH He)TH HA MOPCKHUX IIaTdopMax
Haunbonee THIMIHON TEXHOIOTHYSCKONW CXEMOM MOATOTOBKH HE()TH C
OOIBIIIM CO/IepIKaHUEM Ta3a MpeNCcTaBisercs Ta (puc. 6.2), B KOTOPOH Kak

Heq)TB, TaK U ra3 HpoxXoAdAT MHOCICAOBATCIbHO HECKOJIBKO CTyHeHeﬁ CceIia-
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pauun. TonmbKO HpH 3TOM JaBlieHHE HE(TH MOCTENEHHO CHUXKAETCS, CIO-
cOOCTBYsI BBIICIICHUIO U3 HEe Ta3a, a ra3 MOCIeI0BaTeIbHO KOMIPUMHUPYET-
csl (C HEMPEMEHHBIM OXJIAXICHHEM MOPCKOI BOIOW MOCIE Ka)XIOro Cxa-
THS) U CEMapUPYeTCs, MOCTEIICHHO OTAaBas COACPIKAIINECS B HEM TsDKEIbIC
YTIIEBOXOPOIEL.

Puc.6.2. [IpuHIMnmanbHas TEXHOJIOTHUECKasi CXeMa ITOATOTOBKH
He(dTU U HeTIHOrO ra3a

Kak BuiHO U3 3TOH CXeMBbI, 3aMEpHBIN cernapaTop 00OpyIOBaH CUET-
HBIMH YCTpOMCTBaMHM, MO3BOJLSIIOLIMMH OIPEACTUTh JeOUT CKBa)KUHBI I10
KaXJIOMy W3 JTOOBIBaEMBIX (UIIOMIOB — ra3a, HeGTH U BOABI C HOCIETYIO-
M MX HAIPaBJICHUEM B OOIINIA ITpoLIecC MOATOTOBKH.

Yactp raza (moTok A) HCronb3yercst Ha miaTdopme Ha COOCTBEHHBIE
HYXIBI: B Ka4eCTBE TOIUIMBA B Ta30TypOMHHBIX IPHBOAAX KOMIIPECCOPOB,
Ha OTOIUIEHHE U SHEPTrOCHAOKEHHE.

B 3aBucHMOCTH OT 3HaUEHHMS TA30BOTr0 (haKTOpa U JPYIUX KOHKPETHBIX yC-
JIOBUM PacCMOTpPEHHAsI CXEMa ITOATOTOBKM HE(TH MOXKET OBITh CYIIECTBEHHO
m3MeHeHa. Hampumep, ecimm oTmagaeT HeoOXOIMMOCTh 3aKauKH ra3a B IUIACT,
MOYKHO HCKJIIOUHTH W3 CXEMBbI KoMIpeccop /4c ero mpuBomoM [5, a ra3oBblid
TIOTOK W3 Ta30BOTO Ceraparopa 7 HalpaBUTh B IOABOAHBIN razornposox. pyroe,
JIOCTaTOYHO OJIM3KOE PELICHUE NIPEACTABIIECHO Ha puC. 6.3.

356



T.K. Axmeoorcanos., A.C. blckax

FNEC T .
Puc. 6.3. IIpuHIMnUanbHas cXeMa KOMILJIGKCHOM IOATOTOBKH HeTH
U PacTBOPEHHOrO B Heil rasa

Ora cxeMma, BKJIIOYAIOIIAsh MHOXECTBO almapaToB, Oosiee CIOXHA U
SHEProeMKa, HO ITO3BOJISIET, B CPABHEHUH C JAPYIMMH CIIOCOOAMH, CO3/1aTh
HaunOoee HaJISKHYIO CUCTEMY ISl OKCIUTyaTallli, YBEIUIUTh O0BEM JKU-
Kux (pakmuii, odecreynTs He0OXOMUMYIO TOUKY POCHI Ta3a U CHU3HUTH /10
MUHAMYMa KOJMYECTBO CXKMTaeMoro Ha Qakene rasa. Kak BumHO u3 puc.
6. 3. MOATOTOBKA HE(PTH CBOMUTCS, B OCHOBHOM, K CTYIICHUATOHN CTa0MIN3a-
MK He()TH U XOPOIIEMY OTJIEJICHHIO OT Hee BOJIbI. B 310l cxeme cenapartop
nepBoit cryrnenn 2 paboraer npu pasiennn 1,95 Mlla, cenaparop BTOpoit
ctynenu 3 — npu gasinenun 1,2 MIla u cenaparop TpeTsell cTynenu 4 npu
nmasieaun 0,12 MIla. TIpu Tako#l CTyNeHYaTOCTH JaBIICHUN CTaOWIM3anus
HedTi mponcxomuT BechbMa 3P (PEKTHBHO, YeMy CIIOCOOCTBYET TakkKe U JI0-
BOIBHO BEICOKAs Temmeparypa cpemsl 55-60 °C. Celpas HedTs TOCIE
TpeThel CTYNEHH Celapaliiyi HacOCOM 6 OTKAa4MBAEeTCSl B EMKOCTH Ha IUIAT-
(opme, IIpH 3TOM €€ MPEIBAPUTEIBHO OXJIAKIAIOT JUIS CHIDKEHHS YIPYTO-
CTH mapoB. ['a3 TpeTbel CTyIeHu cemapaniy CKUMarT Kommnpeccopamu /3
w 16 (no maBnenus npumepso 1,1 MIla) 1 0OBeUHSIOT ¢ Ta3aMH ITEPBON U
BTOPOH CTyIeHeH cemapanud, IMocje Yero CMeCh KOMIPHMHUPYIOT B He-
CKOJIBKO CTYIEHeH (KOMIIPECCOp COJIEp)KHUT B CBOEM COCTaBe, B JTAHHOM
cirydae, Tpu crynenu — 19, 23 u 28). Cxatslii Ta3 OCyMIalOT MOCIE BTOPOi
CTYNEHH KOMIPUMHUPOBaHUA (IpH AaBieHUH mpubnmsutensHo 4,2 MIla) ¢
TIOMOIIBIO TIHKONIS B abcopbepe 27. Ha BbIXxone U3 TpeTheil CTyIeHn KoM-
NPUMHpPOBaHKs 28 OCYIIEHHBIH ra3 MMeeT JaBiieHne nopsaka 17,5 Mlla.
OH MOXeT ToJaBaThCsl B TPYOOIIPOBOA TOBApHOrO rasza Ha Oeper (ymHust XIV)
WM WITH Ha JanbHelmee kommpumupoBarue (mo 41,5 MIla) mus 3akavku B
mact (aamst XIID). TTocne kaxmoit CTyreHn cxKaThst pacioiaraloTcs XOJIOIHTb-
HUKU-KOHJICHCATOPEI 14, 17, 20, 24, 29 u cenmapaTopbl Ui OTJCICHUS CKOH/ICH-
CHpOBABIIMXCS yrieBofoponos — 15, 18, 21, 25 n 30. KonneHcar u3 cemaparo-
POB TIOCIIE BTOPOM M TPETHEH CTyNEHeH KOMIIPUMHPOBAHUS MOJAECTCs B Cerapa-
TOp TIEPBOH CTYIICHH 2, a KOHIEHCAT U3 CernapaTopoB HU3KOTO JABJICHUS — B Ce-
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TIapaTop TPeTbel CTyreHu 4. J{yist ncronb30BaHKs B KaYecTBE TOIUIMBA MOYXKET
TIPUMEHSATHCS Ta3 CTAOMIN3alMK TIEPBOH CTYIIEHH cenapaniy HedTH 1 OCyIeH-
HBIA Ta3 Ha BBIXOAE M3 abcopOepa, KOTOpbIC OXJIDKAAIOTCS, OTICISIOTCS OT
CKOHJICHCHPOBABIIIEHCST BO/IBI B certapatope [/, TIoCie 4ero HarpeBaroTcs B Tell-
nooOmeHHuKe /2 w1 BbIBOzATCS 10 JHMK 5. OOparmaer Ha cebs BHUMaHHUE To,
YTO YCTAHOBKA OCYIIKW Ta3a MMEET OaiacHyro JUHUIO XV 111 BO3MOKHOCTH
TIeperTycka rasa MUHYS 9Ty YCTaHOBKY, €CJIM OCYILKa Ta3a He TPEeICTaBILIeTCs
HEO0XOJIUMOH.

[MosTomy npuHIHUITY 00YCTPOSHO 3HAYUTEILHOE YUCIIO MOPCKUX Hed-
TSHBIX MECTOPO>KACHUH BO MHOTHX paifiOHaxX MHpa.

Be3ycnoBHO, paccMOTpeHHBIE BBIIIE BAPHAHTHI HE HCUEPIIBIBAIOT BCEX
Mo (uKannii BO3MOKHBIX CXEMHBIX PELICHHH MOArOTOBKM He(TH M rasza
Ha MOPCKHX IPOMBICIIAaX, KOTOPBIE YacTO IMPEACTaBIIOT co0oi Habop y3-
JIOB HEKOTOPBIX M3 3THX BapHaHTOB. B OTHENBHBIX Ciydasx, KOrja MOII-
HOCTH YCTaHOBOK MaJla M OHH PACIOJIOXKEHBI TaJIeKO B MOpE, HEIKOHOMUY-
HO TPaHCIOPTHPOBATh Ta3 1o Tpybonposonam Ha Oeper. Torma 1enxecoo0-
pa3Hee BbIpalaThIBaTh CHKMDKCHHBIN Ta3 HEMOCPEICTBEHHO Ha IatdopMe u
HAIPaBIISTh €ro Ha Oeper Mo TpyOONpOBOAY WK OapKaMu.

JU11 HEeKOTOPBIX HE(PTIHBIX MECTOPOXKACHHUH IpEAIonaraeTcs TeXHH-
YEeCKH OIpaBJaHHBIM IIPEABAPHUTEIHLHO MOJOTpeBaTh HeTh Ha matdopme
1 3aTEM TPAHCIIOPTHPOBATH €€ C IPOMBICIA TI0 ITOIBOTHOMY TPYOOIPOBOLY
B CHCTEMY OecnpHYaJIbHOTO HallMBa, HaXOJSIIYIOCS B MOpE, TJe IPOUCXO-
JIIT 3arpy3Ka He(TH B TAHKEPHI.

ITpn noGsrae HedTH y mobepexbst bpaznnmu MpogyKThl 3aMepsIIOTCs
Ha 1aTdopMax, yCTaHOBJICHHBIX Ha KaXIOM MECTOPOKIACHHUH, U TTOJAI0TCS
3aTeM Ha [EeHTPAJIBHYIO IUIaTdopMy, OTKyJa IOcie 3aMepa B TpexhazHoM
cemapaTope Tra3oHe()TSHOH MOTOK 0e3 MOIONHHUTEIBHON 00pabOTKH Ha-
paBJsieTcs o TpyOonpoBoay Ha Oeper.

Kak yxe ormedanoch, B ITOCIEIHEE BpeMsi HaMETHJIAch TEHICHIIHS
cOopa TOTOKOB € OTIEIBHBIX MECTOPOXJICHHH Ha NEHTPAJIbHYIO TEXHOJO-
rudeckyro miatgopmy (JTII), Ha KOTOpOH OCYyHIECTBIISETCS TOBEACHUC
pa3NMYHBIX TIOTOKOB (He()TH, ra3a, KOHAEHCATa M BOABI) IO TPeOYeMBIX
kormuImii. Hanbonee XxapakTepHO B 3TOM IUIaHE 00YCTPOHNCTBO MECTOPOXK-
nenust DOxopuck B CeBepHOM MOpe, OTIENBHBIE ACIEKTHl KOTOPOTrO MBI
BKpaTie pPacCMOTPUM. DTO MECTOPOXKACHHE BKIIOYAET CEMb OTACIBHBIX
MIPOMBICIIOB, IIECTh M3 KOTOPBIX HE(TSHBIC U OJUH — I'a30KOH/ICHCATHBIN.
Ha mnpomsbicnoBeix mmardopmax «AnOymemn, «3ama», «IKOoQUCK» U
«Tom» HeTh 1 ra3 cHavaNa pa3aessroTCs, a3 OCYIIAETCsl TIIUKOJIEM, 3aTeM
HedTh M OCYIIEHHBIH Ta3 MO OTHAENbHBIM TpyOorpoBoaam (paccrosaue 15
kM) HanpasisitoTest Ha LTI, Ha mnardopme «Koa» ra3 otamensercst ot ra-
30BOT0 KOHJIEHCATa W OCYIIAeTCs TJIIMKOJIEM, KOHAEHCAT 00e3BOKMBAETCH,
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TIOCJIE Yero ra3 M KoHjaeHcaT oObequnsioTcs u noxatorcs Ha LITIT mo o6-
meMy TpybompoBony (paccrosaue okono 93 km). C mrathopmsl «3amaj-
HBII OKoduck» HedTh n ra3 TpancnopTupytotes Ha LTI xak aByxda3HbIHA
MIOTOK, 0e3 MpeaBapUTENIbHON Cenapaliy WIN OCYIIKH (JUIMHa TpyOOmpo-
Boa mpuMepHo 9 km). U, Hakonen, ¢ matdopmsl «IKOPHUCK» HEPTDH U a3
TIOCJIe pa3/esieHus] 10 OTAeNbHBIM TpyOonpoBoaam uayt Ha L{TTI, rae ocy-
IIECTBISIETCS CTa0MIM3ausl 00beIMHEHHBIX HEe(TSHBIX W I'a30KOH/EHCAT-
HBIX MIOTOKOB, MOCIIe Yero HeTh OTKauMBaeTcs HacocamMu Ha Oeper. ['asb
cTabmianzanuy HepTH KOMIIPHUMHUPYIOTCS, OOBEIUHSIOTCS C ra3oM IUIaT-
¢dopMbl «OKODHUCK» 1 ocymaloTcst TpuaTwieHrukoneM (99,5 %). Ilocne
3TOr0 00BEIMHEHHBIE T'a30BbIE MOTOKH CO BCEX MPOMBICIOB 3aXOJa)KHUBa-
I0TCS IS CHYDKEHHSI MX TOYKH POCHI TI0 YIJIEBOJOPOJAM, Ta3 CKHUMAETCsl U
TI0 TIO/IBOJTHOMY TPYOOIIPOBOY IojaeTcst Ha Oeper.

Crnenyer OTMETUTb, YTO BBIICIICHHUE YIIIEBOJOPOIHOIO KOHACH CATA 13
rasa Ha IuaT(opMe OCYIIECTBISETCS JIMIIb IIOCTONBKY, ITOCKOJIBKY Ta3 H
KOHJIEHCAT (B cMecH C He()ThIO) ITONAIOTCS IO OTACIBHBIM TPYOOIPOBOJAM
Ha pa3in4Hble OeperoBble CTaHIMK: Ta3 B OMJeH (I'epmanus), a KOHAEHCAT
n He( 1 B Tuccaiin (BennkoOpuTanus).

Obmas npomsBoautenbHocTs L[TII mo rasy cocraBiseT MpUMEPHO
60—70 MutH. HM'/CYT.

[pencraBnsier nHTEpEC Takke 00yCTPOMCTBO Ta30BOr0 KOMIUIEKCA B
TOJUTaH/ICKOM cekTope CeBepHOro Mopsi. 37ech B ra3oBble CKBa)KHHBI Ha
KaXJ0H IUiatdopMe Uil NpenynpexIeHus] TUApaTooOpa3oBaHHs BBOISIT
METaHOJI, a TAK)Ke MHTUOMTOp KOPPO3HH (IIOCKOJIBKY B ra3e MHOTO YIJICKHU-
cioro rasza). I'a3 co Bcex mnardopm cobupaercsa na LTI, rae pacmonoxe-
HBI BXOJHBIE CENapaTopbl, YCTAHOBKM OCYIIKH I'a3a W pereHepanuy TpuITH-
JICHTJIMKOJIS, a TAKXKE YCTAHOBKH pereHepanyy MeraHoia. [lo Takoit cxeme
MIOATOTOBKH, 3amaTeHToBaHHOH ¢(upmoint «Puudmnn Oiin Kopnopeimny,
WCKJTIOYAIOTCSl TIOTEPU METaHOJa C ra30M, ITOCKOJbKY OH M3BJIEKACTCS M3
ra30BOro MOTOKAa TPUATWIICHIJIMKOJIEM Ha YCTAaHOBKaX OCYIIKH, 3aTeM 00b-
eIMHSCTCS C METAHOJOM M3 BXOJHBIX CENapaTopoB M pereHepupyercs (B
JTAaHHOM Cciydae — 10 KoHueHrpaun 98,7 % Bec). OcyIIeHHbIH ra3 BMecTe ¢
o0e3BoxeHHbIM KoHAeHcaToM u3 LITII manpasnsiercss Ha GeperoByro cTaH-
mmo.  ConepkaHWe KOHAEHCAaTa B HCXOJHOM Tra3e HE IPEBBIIIAeT
5,7 eM’/av’. OGIIas IPOM3BOIMTEILHOCTh BCEX CKBAXKHH (IO MPOEKTY) —
10,2 mytH. HM/CyT.

TpeOyemble TOUKH POCHI ra3a MO BOJE M YIIIEBOAOPOIAM Pa3IMYHEI
JUTS pa3HbIX paifoHoB 100brun. st CeBepHOro MOps, HarpuMep, OHH CO-
CTaBJISIIOT COOTBETCTBEHHO MuHYC 9,5 1 munyc 4 °C mpu 70 krc/cm” (s
CaMbIX XOJIOAHBIX MECSIIEB — SIHBAPS U (eBpasls, B OCTAIBHBIC MECSIIBI Tpe-
0OBaHUsI MEHEE CTPOTH).
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YMeCTHO ITPUBECTH B 3TOM pasJielic ¥ HalllM pa3paboTKH, MPeI0kKeH-
uele BHUITMMopHedTerazom st HedTsiHOro MecropoxiaeHusi Ilpumpas-
JIOMHOE, KOTOPO€ NEPBOHAYAIBHO MPEANOJIAraloch OCBOMTH ABYMS ILIAT-
¢dopmamu ¢ nonaueii HedTH Ha OeperoBble COOPY)KEHHs (OIHAKO B JlAJIb-
HelneM, ¢ yTOUHEHHEM 3aI1acoB, KOTOPhIE OKA3aJIUCh HECKOJIBKO MEHBIIU-
MU, OBUIO MPHUHSATO PELICHHE OCBAUBATh MECTOPOXKIICHHE OJHOW rutaTdop-
MOH, ¢ ogaveii HeTH Ha JIEAOCTOWKMI OTIPY304YHBIH TEPMUHAN), TIPUIEM
CEBEPHYIO YacTh 3aJIEXKU NPEAINoNarajioch pa3oypuBaTh OZHUM OypOBBIM
crankoM, miargpopma JICII-C (puc. 6.4 a), a 10)kHyI0 — ABYMS, mathopma
JICII-1O (puc. 6.4 6).

Jlyst BapriaHTOB 00yCTPOHCTBA MECTOPOKICHHS C TPAHCIIOPTOM HE(TH
TI0 TTOJIBOAHOMY TPYOONpPOBOIY pa3paboTaHbl NPUHIMITHAIBHEIE TEXHOIO-
rudeckue cxembl BC ¥ 3KCIUTyaTallMOHHOTO KOMIUIEKCa OJIOK-MOmyJei
JICII-YO u JICII-C, npenycMatpuBaronue Boimnonaenue Ha JICII BC texHo-
JIOTHYECKUX OMNEpalfii 1Mo MoJBapHaHTaM, 0OECICUUBAIONINM ITOJTOTOBKY
HedTH 10 SKCTIOPTHOW KOHANIIUH 10 BOJE, COJISIM, MEXIIPUMECSIM U YIIPYTO-
CTH IIApOB.

Hoosapuarnm 1.1

Ha JICII-C mpoxykuust CKBa)KHH TI0CJIE€ Cenapanuy OT ra3a u cBoOoI-
HOH BOJZBI B YCTaHOBKe mpenBaputensHoro copoca Boas! (YIIC) (ocrarou-
HOH 00BOMHEHHOCTEIO 110 20 %) MO TOABOJHOMY TPYOOTPOBOY IOJ JaB-
nerreM cenaparmu Hanpasisiercs Ha JICIT-FO. B mracroByro Bomxy (80 %
oT o0bema JOOBIYM BOJBI), OUMIIEHHYIO OT HepTH M Mexmpumeceld B OT-
CTOMHUKe — MynbTHrHApoumKIiione Thia HYP, nobasisiercs B P-1 Mopckas
Boza Hacocamu H-3. Iociie ouncTk 0T MEXIpUMeECEH B IBYXCTYNEHUATOM
¢unbTpe (P) uepes neaspatop ([{A) Hacocamu BbICOKOTO AasieHust H-2 u
H-4 u3 OydepHoro pesepByapa P-1 Boxa moxxumaercst 10 JaBieHUs] HarHe-
TaHWS M Yepe3 paclpelleNUTENIbHBIN KOJUIEKTOp MOCTYNaeT B HAarHETATeNb-
HBIE CKBa)KUHBI.

I'a3 mocne cenapanuu oT kanenabHOH xkuakoctu uepes3 C-1 nocrynaer
B JHEpreTHUecKui Moayns. He mcronb3oBaHHBIN Ta3 cOpachiBaeTcs depes
¢axensHbIi cenaparop (PC) Ha daker.

PernamenTHoe TIirymieHne CKBa)KMH BBINOJHSETCS HAcOCaMH, ycTa-
HOBJICHHBIMH B OJIOK-MOJyiie OypoBOro KOMIUIEKca (M3-3a MaJIOro JaBlie-
HUS Ha ycThsAX (oHTanupyromux (1o 1,0 MIla) u nomydoHnTaHHBIX (OKOIO
0 MIla), riymieHre CKBaXKUH BEIMONHsICTCS Oe3 Llupkynsmum sKAaKoCcTH
TIyHIeHNs). ABapuifHOE TIIyHIEHHE KycTa CKBA)XUH BOJIOW BBITOJIHIETCS
Hacocamu H-3 no npsimoii cxeme.

Ouncrka npu3aOOHHON 30HBI CKBaXXMH BBIIOJIHIETCS Pa3psaKod Mo
IIpSIMON WIIH OOpaTHOM cxeme depe3 OJIOK paspsaKd W OCBOCHMS CKBa)KHH
(BPO), xoTopbIii HCcHONB3yeTCs U JUI JpeHaXka amnmapaToB M TPyOOIpoBo-
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JIOB II0 3aKpbITOH cucTeMe. [IpeHa)kHble CTOKU U3 OTKPBITOM CHUCTEMBI CO-
OupaloTcs B JpeHaXXHbIE €MKOCTH (Ha cxeMmax He mokasaHsl). ['a3 n3 BPO
cOpaceiBaercsi 4epe3 (hakeNbHBIA cenapaTop, KHAKOCTb TIIYIICHHS M pa3-
PAIKK TIOCNIE OTCTOS OT He()TH M MeXIpHMecel BO3Bpamiaercsi B OJOK-
MOJyJIb OYpOBOTO KOMILIEKCa (€CIM B KauecTBE KUAKOCTH TIIYIICHHS HC-
TIOJTb30BaH TJIMHUCTHIA PacTBOp) WM NepeKaunBaeTcss HacocaMu B Hedre-
ra30cOOpHBINA KOJUIEKTOp Ha Hayaso mporecca (€CiIi B Ka4eCTBE JKUIKOCTH
TIyIICHHs] IPUMEHEHa Boza). MexmpruMmecu coOMparoTcsi B KOHTEHHEPHI U
BEIBO3SITCS Ha Oeper.
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7 3 5
| < Mopckan

J  Boma

R1...R3 — KHCHGHTOPBI KOPPOSHMH
R4 — pacisop Gaxiepuunnos

Puc. 6.4. a [Ipunnunuansaas Texonornueckas cxema JICII-C

Mopckaa |
Boz

RI.....R3-uneubumopol Kopposuu
R4 — pacmeop 6axmepuyuoos
R5 — oesmyaveamop
Puc. 6.4. 6. IlpunnunuansHas TexHonornaeckas cxema JICII-FO
Ha JICII-YO mpoxykiusi CKBaXKHH IOCJE CEMapalliii OT ra3a M CBO-
0ozHOI BOZBI B OTCTOMHHMKE TepBoii cTyrneHn O-1, cMEImMBaeTcst ¢ HIMYIlb-

cueit, noowrroit Ha JICII-C, oOpabaThiBacTCs IEIMYIBraToOpoM, TIOAOTPEBa-

215



Ocsoenue wenbghoguix MecmopodicoeHull

ercst B termoooMenHnke «HedTs — map» (II-1) u mocrymaer Ha oTCTOH B
6mounbIil otcToiHUK O-2 st noaroroBku HedTH. [logroroBneHHas HeTh
C OCTaTOYHOW OOBOAHEHHOCTHIO JI0 5 % MO JaBJICHUEM OTCTOSI ITEPETEKAeT
B OydepHsblii pesepByap P-1, oTkynma nocrymnaer Ha npueM He(TSHBIX HACO-
coB H-5 mns TpancriopTa ra3onacsiennoi Heptu Ha BC.

OcTanbHblE MPOLECCHl BBINOJIHSAIOTCS AHAJIOTHYHO MpoleccaM Ha
JICII-1O.

[puHnmnuaneHas cxeMa nokasaHa Ha puc. 6.4. 0.

Ha BC mnocrymuBimas mo moasogHoMy He(dTernpoBony HedTsHas
aMynbcus (¢ 00BOMHEHHOCTRIO 10 5 mir 20 %) MpoXomuT Yepe3 KOHIIEBYIO
cenaparonnyto ycranoBky (KCVY) st cenapanmy raza noj HyJIEBBIM JaB-
JICHUEM, IiepeTekaer ¢ coopHble pesepByapsl PBC, orkynma nacocamu H-1
yepe3 TermioooMeHHUK T-1 «HedTs — HedTh», momorpesaercs B neun I1-1
o 60-80 "C. B gunammueckom orcroiinuke O-1 m B 31ekTpoobeccomnn-
Baromeil ycranoke (3JIOY) HedTh ounmmaercst oT Boasl u coneit (1o 0,5 %
I10 BOZIE U JI0 5 MI/X coneit), oxnaxknaercs B T-1 mo temmepatypsr 20 °C n
MOCTYMaeT B Mapk ToBapHbIX pesepByapoB (IITP), orkynma nacocamm H-2
HaIpaBJIsieTCsl Yepe3 MyHKT yyeTa TOBapHOi He()TH B CHCTEMY MarucTpalib-
HBIX HE()TETIPOBOJIOB HMJIM 11O ITOIBOJHOMY TPYOOIIPOBOAY NEpEeKaunBacTCs
Ha MECTOpPOXK/ICHHE IPH BapHaHTe TpaHCropTa HedTH Ha skcmoprt. Ilepen
DJIOY HedTh cMmemmBaercst ¢ npecHO Bopoi B cMecurene (CM). Yacts
TOBapHOH He(TH HampaBiIsieTCsl HAa aBTOMAaTH3HPOBaHHYIO Maiioraba-
PHUTHYIO OJIOYHO-KOMIUIEKTHYIO YCTAaHOBKY IMPOHM3BOJCTBA MOTOPHBIX TOII-
mmB MBYMT, nockonbKy, Kak IOKa3ajdd pacdeTsl, raza s BBIPaOOTKH
JIEKTPOIHEPTHH OKa3aJI0Ch HEAOCTATOUHO, YaCTh JOOBIBaeMON HE(TH IO/~
JISKUT TiepepaboTke B qu3TorumBo. HekonnuumonHas HedhTs Hacocamu H-3
HAaIpaBJISIeTCs] Ha HAYaJIO MpoLecca IMOAr0TOBKH HedTH.

Jlpennpyemast 13 pe3epByapOoB M allapaToB 3arps3HEHHas HeTHIO IUa-
CTOBas BOJIA TIO 3aKPBITOH CHCTEME coOmpaetcst B pe3epByape P-1, otkyna Haco-
camu H-4 npoxomut yepe3 oTcTOMHUK — MylbTUruapounkion HYP, roe ouniia-
ercst ot He(Th 1 Mexnpumeceld. CobpaHHast B pesepByape P-2 ounmienHast 1ia-
croBast Bozia Hacocamu H-5 HampaBisieTcst Ha yTIIH3aLuio.

l'az u3 pesepByapoB U ammapaTtoB MO ra30ypaBHUTEILHOW CHCTEME
MOCTYIAET Ha IpueM KomriipeccopoB BUHTOBBIX BK u mon naBnenuem Ha-
MpaBIsIeTCs Ha yrum3anuio. YacTs raza cOpackBaeTcsi B Ta30ypaBHUTEIb-
HYIO JIMHUIO JUISI TOAJIEpKaHus AaBiieHus B cucteme 10 200 MM B.CT.
[Mpunuunuansueie TexHonornyeckue cxeMbl bC 1 MBYMT nokazanst
Ha puc. 6.46u 6.4 2.
Toosapuanm 1.2
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IoxgsapuanT 1.2 otnuuaercs ot noasapuanta 1.1 tpancnoprom Ha bC
u3 Oydeproro pesepByapa P-3 Hacocamu H-5 o6BomHEHHOI 10 20% HedTH
TI0CIIe YCTaHOBOK NpenBapuTensHoro copoca Boas! (YIIC) Ha obenx muiat-

¢dopmax.
[punuunuaneueie Texuonorunyeckue cxemsl JICTI-O u JICTI-C noka-

3aHbI Ha puc. 6.4 a u 6.4 6.

Puc. 6.4 6. [IpunuunuanbHas TexHonorudeckas cxema bC.

Heo0xommmMo 0TMETHTB, YTO Ha PaHHHUX 3TaNax OCBOECHHS MECTOPOXK-
JIEHUH MOYTH BCErja MMEeT MECTO HEJOCTaTOYHAsl U3y4EHHOCTh 3aJEXKHU K
HaydaJly COCTAaBJICHMSI TEXHOJIOTMYECKOW cXeMbl ee pa3paborku. ITosromy
HEOOXOIMMO Ha JTame IMPOCKTUPOBAHMS OOYCTPOHCTBA MECTOPOXKACHHS
popaboTaTh pa3indyHbIe BAPHAHTHI TEXHOJOTMYECKHUX CXEM IOATOTOBKH
MIPOAYKIMH MOPCKHX CKBa)XMH, YTO MO3BOJIMT BBIOpaTh Hamboiee peHTa-
OCTPHYIO U3 HUX.

IlepBoHa4a/ILHO NO00BIBaeMast :KUAKOCTH NOAHUMAECTCS U3 ILUIACTA
3a cYeT IJIACTOBOro AaBjieHusd. OHAKO BIIOCJIEICTBUH e¢ MOABEM 0Cy-
LIECTBJISIETCS MOCPEACTBOM IOrPYKHBIX HACOCOB WiH raznudra. Cel-
pas HeTh NepexavyuBaeTcsl B NOABOAHBIN TpyOonposoa. Eciau Temme-
paTypa 3acThIBaHUSA He(pTH BLICOKAS, TO MOKET IIOHAT00UThLCH 3aKa4-

Ka JiernpeccaTopos.
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Puc. 6.4 2. I[IpunnunuansHas TexHonorunyeckas cxema MBYHT

[MonyTHO nMOOBIBacMas Bozma IOCIIE CENApaTopoB IIONAJAET B OYHCTHYIO
YCTaHOBKY (NIOTAIIMIOHHOTO WJIM KOAJIECIEHTHOTO THIIA, TJe W3 Hee M3BIIe-
KaloTCsl OCTaTKH HE(TH, ITOCIIE Yero Bojia cOpackiBaeTcsi B MOpeE.

I'a3 u3 cenapaTopoB nonajaaer B yCTAHOBKY /ISl OJIYy4Y€eHUS TOI-
JIMBHOrO rasa. Tam ras cxkumaercsl, O4UIAeTCH, GUIBTPYeTCH M CTAHO-
BHUTCS IPUTOHBIM /Il HCII0JIL30BAHMSA B Ka4eCTBe TOILIUBA IS ra-
30BBIX TypOMH. M31mmkn ra3a yepe3 gaxeabHyI0 cHCTeMY BbIOpa-
cbIBalOTCs B atMocdepy. Iocie cikaTusi ra3 MoKHO 3aKa4aTh B ILIACT,
HO HA MAJIBbIX MeCTOPOK/IEHHSIX ITO HelleJ1eco00pa3Ho.

IHoaroroska HedTH BKIIOYaET cenapanuio HegTH, ra3a u BoJAbI,
JAeTHAPMPOBaHNeE ChIPOIl He)TH, epeKAYKy H H3MepeHHe KOJINYecTBa
TOBapHO# HedTH.

Cenapayus. JloObIBaeMast KUIKOCTh Yepe3 KOJUIEKTOp IOCTYIaeT B
cemapanyoHHyl0 cucTteMy. Ha mepBoil cTymeHM cenmapaliid U3 CMECH U3-
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BJIEKAETCS OOJIbIIAs 4acTh BO/bI, KOTOpas 3aTCM IIpU MOMOIIN PETyJIITOpa
YPOBHA HAMIPABJISICTCA HA YCTAHOBKY 1O IMTOATOTOBKE BObI.

I'a3 mocie cenapanuu nocrynacTt B KOMIIPECCOp, a HC(bTI) — Ha BTOpPYIO
CTYIICHb CCTiapaluu.

0dpa Jnm_xr.} Bost
2 3 4 HegpmaAHoz2o ogopam
r_ EX ‘paaan*. KoHdencama

y
[} >{ 6
h
Boixod
5 |‘-'—" T

5 O0Fpadomka
nﬂacmodo’%{ Bode!

Puc. 6.5. IlpuHiunuansHas  0Jiok-cxemMa cOOpa MPOAYKIHU
HE(TSHBIX CKBAXUH:
1 — sxcnayamayuontvie CKGAdNCUHbL; 2 — UHUOUMOPLL KOppo3us; 3 — 2a3 01 easnugma;

4 — npomusonennvie u deaMyIbUPYIOUjlLE aceHmbl; 5 — 3amMepHblll cenapamop; 6 — cenapayus
NPOOYKYUU CKANCUH; 7 — OCHOBHYIE HedmenepeKayusaioujue HacoChl.
Cmynenuamas cenapayus: 2-1 cmynens — 100-ynpyeocms napos no Peiioy;

3-1 cmynens — 10-ynpyeocms napos no Peiidy

Ha BTOpOii cCTyneHH cenapanuy OCyIeCTBIsETCS JalbHelee
pa3jesieHle CMeCH HA BOY M ras.

Bona nocsie BTOpoii ¥ TpeTheil CTyNeH! cenapanuyu npy moMoum
peryJisiTopoB YPOBHSI HANIPABJIAETCA HA YCTAHOBKY IO NMOATOTOBKE BO-
Abl, 2 He(hTh MOC/Ie BTOPOIl CTYIIEHH — HA TPEThIO CTYIeHb Cenapanum,

Ha KOTOPOii ocyllecTBJIseTCs JaJIbHelilee U3BJIeYeHue BOAblL, a IPH
HEe00X0AMMOCTH — 00pPaGoTKa IMYJILCHH.
3amepnotit cenapamop. I10TOK U3 KaKI0H CKBAKHHBI MOKHO 4ye-
pe3 MaHu(OJIb] HANIPABUTH B 3aMepHBIii cenaparop. Ha Beixone u3
3TOr0 CenaparTopa OCyIeCTBJIsICTCS OCTOSIHHOE M3MepeHne KOJIHYecT-
Ba HeTH, ra3a u BoAbl. Bona npu nomoinu peryJiiTopos ypoBHs 1OC-
TyNaeT HAa YCTAHOBKY I10 OATOTOBKeE BOJbI, I'a3 — B KOMIIpeccop, a
HedTh IPU MOMOIM PeryIaTOPOB YPOBHSI HANPABJISACTCH HA NEPBYIO
CTYIICHb Cenapanum.

Henpeccanmnas npucaoka. Ecnmn HedTb XapakTepu3yeTcs BBICOKOH
TEeMITEpaTypOi 3acTBHIBaHMS, TO, YTOOBI CBECTH K MUHHMYMY IPOOJIEMBI,
BO3HMKAIOIIME TPH TPAHCIOPTUPOBKE TaKOW HE(TH IO MOJABOAHOMY TPY-
GompoBoy, TpeOyeTcsl IPOBECTH 3aKayKy JETPECCAHTHOM NMpHcaakd. JT1a
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orieparysl OCYIIECTBIISICTCS HEIOCPEICTBEHHO Tepel MOCTYIUICHHEM He(TH
B He(TerepekaunBaronye HacoChl Ha BXOJIe TpyOOoIpoBoa.

Hacocnas nepexauxa negpmu. Colpast HeTh U3 cenaparopa TpeTber
CTYIEHH OTKauMBacTCs B TPyOONpPOBOA, IPOXOIS IPH ITOM UYEpe3 H3-
MepurensHoe obopynoBanue. Tpu OycTepHBIX HAcoca, Moa4a KaKaoro 3
KOTOpBIX cocTaBisieT 50 % mporyckHOM criocoOHOCTH TpyOonpoBoaa, Mu-
TAIOT TPU YCTaHOBJICHHBIX HAa MarucCTpaJls-HOM TpPyOOINpOBOAE Hacoca, I10-
Jladya KaXI0ro M3 KOTOophIX cocrasisier 50 % mHpoIycKHOH CriocoOHOCTH
3TOr0 TPYOONPOBO/IA.

Ouucmra nonymuo 0006v186aemoli 600si. IlommyTHO HOOBIBacMasi BOIa
U3 CErapaTopoB MO TPYOOIIPOBOAY MOAAETCS B YPAaBHHUTEIBHYIO EMKOCTb, B
KOTOpOH OCYIIECTBIISIETCS] U3BJICUEHHE CBOOOAHON HETH C LETbIO TPeIOT-
BpAIICHUs Teperpy3kn (IOTAIMOHHBIX YCTaHOBOK. He(dTh ¢ momomsio
PETYIISITOPOB YPOBHS U3BJIEKACTCS M3 YPAaBHUTEIHHON EMKOCTH M OTKa4HBa-
eTcsl B cerapaTop BTOPOH cTyneHH. Boaa ¢ MOMOIIBIO PerylIsiTOPOB YPOBHS
M0ZIaeTCsl PABHOMEPHO Ha /1BE (pJIOTAIMOHHBIE YCTAHOBKH.

Ymncras Boaa ¢ Gp10TANHOHHBIX YCTAHOBOK cOpachIBaeTCs B KO-
JIOHHY, NIOT Py KeHHYI0 N10/] YPOBEHb MOpSl, 2 He()Th HAET HA BTOPYIO
cTyneHb cenapanuu. Tyna e nocrynaer He)Th, OTKAYMBaeMast 3

YKa3aHHOI KOJIOHHBI.

6. 2. Cuctema cOopa M MOATOTOBKHM ra3a

Obwee onucanue. TlogroroBka ra3a CyIIECTBEHHO OTIUYAETCS OT
MOATOTOBKU HE(PTH, MOCKOIBKY OHA OCYIIECTBISETCS TMOJ 00Jiee BHICOKUM
nmaBieHHeM. Kpome TOro, maBiieHHE TOBAapHOTO Ta3a JODKHO OBITH BBIIIC
JTABJICHUS TOBAPHOW HE(PTH, UTO OMPENENIeTCs COOTBETCTBYIOIIMME TpeOo-
BaHUSIMU CIICITU(DUKAITIH.

: BoaBpam
KoHOdeHcouma

Puc. 6.6. IlpunnunuansHas 610K-cxeMa cOopa IPOJYKIIUY Ta30BBIX CKBAXKUH:
1 — 3amepmvuii cenapamop, 2 — 0o6wigarowue ckeadicutvl; 3 — 3akauka uH2UOUMoOpa KOppo3uL;
4 — 3axkauka memanona, 5 — obpabomra 00bvisaemo2o 2aza; 6 — cenapayus nPoOYKyuu
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cKkgadicut, 7 — obpabomia koHOencama; 8 — 06pabomka nOnymHo 006v18aeMoll 800bl.

Bebicokast CKOPOCTh IBMKEHHMS Ta3a y CTEHOK 320051 CITY>KUT IPUYUHON
NIPUBHECEHUSI B Ta3 TBEPABIX YACTHI, KOTOPHIE MOTYT OBITH H3BIICUYCHBI
YCTBbEBOM MECKONOBYIIKON, JaBJIEHUE B KOTOPOH paBHO WIU MOYTU PABHO
YCTBEBOM C MUHHMMAJbHBIM aJICHUEM JABJICHHS HA IITYLEPE.

TexHonoruyeckoe 00OpYJOBaHUE B OCHOBHOM COCTOUT U3 OJHO-
CTYNEHYATOro ceraparopa Juis n3BJjedeHus! KoHaeHcara. JanpHelmas o0-
paboTka ra3a OOBIYHO 3aKJIFOYaeTCsl B JETHIPUPOBAHUH, HO B HEKOTOPHIX
ClIydasix NMPOBOIUTCSA W3BJICUEHUE TUOKCHIA YIIepoga HIU CEpOBONOpPOIaA.
Ilocne u3mepeHns ra3 OTBOAUTCS. U3 CUCTEMBI T10J, OTHOCUTEIBHO BBICOKUM
nasierneM (10,4 MIla) (puc. 6.6). Ha mo3nHei craqum pa3paboTku ruiacta
HEoOX0MMOe JTaBJICHUE MOICP)KUBACTCS 3a CUET KOMIIPUMHPOBAHMS Ta3a.

Cenapayus. Tlepen mnpoBeneHHEM OIHOCTYIIEHYATOH Cemapaiud,
TIpeAoararonieil oTaeneHne cBOOOAHON BOBI M KOHACHCATA, MOXKET BO3-
HUKHYTH HEOOXOIMMOCTh B M3BJICUCHUH U3 CMECH TIeCKa.

ITo Mepe nageHus AaBJIeHHS HA YCThe CKBAKHMHbBI YMEHbIIACTCS
oxaaxnaoumii 3¢pdexr Lxoyist — Tomncona, o0yc/10BJIeHHBIH pac-
IIHPEHHEM ra3a, B pe3yJbTaTe MOXKeT NOTPe0oBaThCs JONOJIHUTEIBHOE
OXJI2JKJICHHE Ia3a ¢ LeJbI0 CBeICHH K MUHMMYMY HATPY3KH Ha KO-
JIOHHY ieruApupyionleii cucrembl. CucreMa J0J5KHA POEKTHPOBATHCS
€ Y4€TOM KO0JIe0aHHi HATPY3KH CO CTOPOHBI ’KUAKOCTH, MOCKOJIbLKY B
TEePHOJ CKATHS ITa HATPY3Ka Bo3pacTraeT 10 MakcumymMma. Ipexae yem
YCTAaHOBUTBL 000py10BaHHE IS JeTHAPUPOBAHNUA U 3aKAYKH [VIMKOJIA,
cJielyeT OLeHHTh BO3MOKHOCTH IHIPAaTO00PA30BAHMS BO BCEX YACTAX
CHCTeMbl 1 00pa30BaHusl Napa(pMHOBBIX OTJIOKEHMIi, 00yCT0BJIEHHOIO
npuponoi konaencara. [lockonbKy NpH BHICOKOM JABJICHHH [Ja:Ke He-
0os1b1I0E colep kaHMe AMOKCH/IA YIJIePOo1a MOKeT NPUBECTH K 3HAYH-
TeJIbHOI KOpPO3MH, cJieyeT BHUMATEJBbHO MO0MTH K BbIOOPY MaTe-
PHAJIOB /151 CTPOUTEJBCTBA CHCTEMBI.

Komnpumuposanue eaza. CnoxHOCTH BBIOOpa KoMmIpeccopa o00y-
CJIOBIIMBAETCS TAJICHHEM JIaBJICHHS BCACHIBAHMS M YMEHBIIEHHEM pPacXo/a.
OOBIYHO Ha KAaKOM-TO 3Tale 3KCIUTyaTaluh KOMIIPECCOPHI 3aMEHSIOT HIIH
MOIUPHUIHPYIOT.

KommnpeccopHasi cucTeMa BKJIIOYAaeT BCAChIBAIOIIHE, TPOMEKYTO-
YHble H HATHeTaTe/IbHbIe KJANaHbl, a TAKKe 0XJIa)/alollee BCIOMOra-
TeJIbHOe 000py/A0BaHMe.

Hecuopuposanue. JlerunpupoBaHue AOCTHTACTCS 33 CUET TPAJWIH-
OHHOTO KOHTaKTa C TPHATHICHITIMKOJIEM C TOCIEOYIOIEeH pereHepanuei,
KOTOpOH B TEXHOJIOTHMIECKOH IIEMOYKE OTBOIUTCS MECTO MOCIE KOMIIPHMHU-
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poBaHMs. DTO CHHMAET MpOOJIEMBl, CBA3aHHBIE C KOJeOaHMAMHU pabodero
JIaBIICHUSI.

JlernnpupoBanre OOBIYHO OCYIIECTBIISIETCS 33 CUET MEXaHHMYECKOH
cenapanyy WM KoalecleH. Bo3M0o)XHO MTHOBEHHOE BBIJICNICHHE HE3HA-
YUTETIBHBIX KOJIMYECTB Ta3a, OIHAKO €ro YJABIMBAaHHUE HEIeIecoo0pasHo ¢
SKOHOMHYECKOI TOUKH 3PEHHS.

TexHonornueckoe 00OpynOBaHHE Ta30700BIBAIOIIEH IIIAT(HOPMBI
aHAJIOTHYHO TIpHMEHsieMOoMy Ha HedTenoObIBaronmx riatdopmax. Paspa-
00TKa IUIACTa HA HCTOLICHHE HJET C MaJCHHEM IaBJICHUS, TIO3TOMY B 3a-
KadyKe MOPCKOH BOJIBI HET HEOOXOIMMOCTH.

Ha neGompmmx mnatdopmax MOTYT BO3HHKHYTH HPOOJIEMBI, CBS-
3aHHBIE C IPOEKTHPOBAaHWEM M pPa3MEIIEHHEM TOpPEeIOYHOTO YCTPOMHCTBA,
YTO OOBSICHSIETCS BBIIENCHHEM OOJBIIOT0 KOJIMYECTBA TEIUIOTHI NPH CXKH-
TaHUM Ta3a Ha (akere.

6. 2. 1. lIpuHUMNHAJbHbIE TEXHOJIOTHYECKHE CXEMbI
NOATrOTOBKH I'a3a U KOHJEHCATA HA MOpe

TexHomornyeckne pemeHus Mo IMOATOTOBKE ra3a M KOHJEHcaTa Ha
MOPCKHX aKBaTOPHSX MOXKHO CBECTH K CJIEIYIOIIMM OCHOBHBIM MPUHIUIHI-
aBbHBIM CXEMaM, IPEAHA3HAUYCHHBIM JUIS Ta30BBIX M Ta30KOHJCHCATHBIX
MecTopoxaeHui (puc. 5.7-5.10).

Cxema Ha puc. 6.7 XxapakTepHa Te€M, YTO 3[€Ch B ra3 Il Ipeaynpex-
JIeHUs THUIPATO00pa30BaHMs BIPHICKUBACTCSI METAHOT — Ha YCThE CKBAaXKH-
HBI, a TAKOKE Iepe]] KaKAbIM APOCCEIINPOBAHUEM.

I'a3 U3 cKBa)kKMHBI TOCTYIIAECT B 3aMEpHBIN cemaparop / (MHIUBHIY-
aJbHBIM, KaK NpaBWIO, HA KO0 miuardopme), Tae omnpenessiercss aeouT
TI0 Ta3y M KUAKOCTH. [lociae 3Toro NoTokr BHOBb OOBEIMHSIOTCS U HAIIPAB-
JSIFOTCS B cemaparop 3, B KOTOPOM Ta3 OTHENSAETCs OT XKHUIAKOH (as3bl U 1o
Tpybomposoay Il moxaercs Ha Geper.

CMech yrieBOOpOIHOTO KOH/EHCATa U METAHOIBHOW BOABI WIET B
aTMoc(epHbIi pe3epByap S5, Iie MPOUCXOJUT WX pas3fielieHHe, MOCie 4ero
KOHJIEHCAaT HAacOCOM 6 BHOBb MOJAETCSl B MOTOK rasza Aisl COBMECTHOIO
TpaHCIIOpPTa a METaHOJbHAs Boja 1o nuHUM [X cOpackiBaeTcsi B MOpe WiH
(B mociieTHUE TO/IBI) TIOCTYIIAET HA PEreHePaLHIo.

[TomoOHBI# criocod MOATOTOBKM Ta3a pealin30BaH HA MECTOPOXKICHH-
six Bukwuar, AnOy-menn (06a B CeBepHOM Mope), HA MOPCKAX MECTOPOXK-
JICHUSIX ABCTpaINM, HA MECTOPOXKJICHUSX B TOJUIAHICKON 30He CeBEepHOro
Mops, Ha MecTtopoxaeHuu bacc-Ctpeiit u ap. OgHako mpu Beeil cBoei
BHEITHEH ITPUBIICKATEIbHOCTH, 3aKIIOYAlOMIeHcs] B MHUHUMAaJIHHOM KOJIH-
YeCcTBE anmnapaToB U MaJOH SHEPrOeMKOCTH, PACCMOTPEHHAsI CXeMa cojiep-
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XKUT B ceOe psl OTpUIATETHHBIX MOMEHTOB. OIMH W3 HUX COCTOHT B TOM,
9TO JUIS TIOAAa4YU PEreHEpUPOBAHHOTO METaHONAa ¢ Oepera Ha IUIATHOPMY
HEOOXOIIUM JOTIOJHUTENBHEIA TPYOOIIPOBO, MPOJIOKECHHBIA 1O JHY MOpPS
(oObryHO MMeer auramerp oT 80 mo 150 MM), a TaKke cnenuanbHBIN pe3ep-
BYyap JUIA XpaHeHHs MeTaHona Ha tiatdopme). [Ipu OOMBIUX pacCTOSHIAX
o Oepera CTOMMOCTh METAaHOJNBEHOTO TPYOOIPOBOJA MOXKET COCTABHUTH
BeChMa 3HAYUTCIHHYIO BEIIUUHY.

Jpyroit HeOCTaTOK CXEMBI Ha puc. 6.7. 3aKIII0YaeTCA B TOM, YTO IIPH
TaKoM cItoco0e Hem30eKHBI TOCTATOYHO CYIIECCTBEHHBIC MOTEPH METaHOIA
— ¢ BOJOH, cOpacriBaeMoii B Mope (muHUsA [X), He TOBOps y)e 00 ymiepoe,
HAaHOCUMOM akBaTopuu. [103TOMYy, O€3YCIIOBHO, pereHeparsi MCTaHOIBHBIX
PACTBOPOB HEMOCPEICTBEHHO Ha ItatdopMe Ooiee MpeArnoUYTUTEIbHA, TEM
Oonee 4TO IS ITOrO0 B KAYECTBE MCTOYHHKA TEIUIAa MOXKHO HCIIONB30BaTh
ra3el jera3aluy KOHJCHCaTa (WM WX CI¢ Ha3bIBAIOT ra3aMu cTaOwim3a-
mun). Ho 3T0 pemieHre He MCKITIOYAaeT YHOCAa METaHOJa B MapoBOM ¢ase
BMECTE C Ta30M BBUIY BBICOKOH YIPYTOCTH MapOB METaHOJIA, a Ha Oepery
1ocJie OXJIaXACHUS ra3a U NaJeHus JaBJICHUS B MOJBOJAHOM Tra3OIpOBOJIE
MOJKHO HM3BJICYh B KHIKOM BHE Jumb 50—70 % Bcero MeraHoina, mogaBae-
Moro Ha mHruOuposanue. [lo3ToMy B TOcCieqHEEe BpeMs BCE Yallle BMECTO
METaHOJIa TIPEAMOYNTAIOT TOJaBaTh B KAUECTBE MHTHOUTOpPA THAPATOOOpa-
30BaHUS TJIMKOJIb, YTO IIO3BOJSIET YTHJIM3UPOBATH IIOCIE pPEreHepaluu
MIPaKTUYECKHU BCE KOJIMUECTBO peareHTa, nojlaBaeMoro B ras.

I

J
| AL

Puc.6.7. HpI/IHLII/IHI/IaJ'ILHaH CX€Ma IIOAr0TOBKH Ir'a3a € BBIITYCKOM METaHOJIa

223



Ocsoenue wenbghoguix MecmopodicoeHull

B HekoTophIX citydasx 00paboTKy rasa MpOBOIST B COOTBETCTBHHU CO
cxeMoi Ha puc. 6.8. B 3ToM ciydae ra3 U3 CKBaXXHMH OTJEIIETCS B HIDKHEN
yactu abcopOepa / OT KamnenbHON >KHUAKOCTH M 3aTeM OCYIIAeTCs C IOMO-
IIBI0 PacTBOpa BBICOKOKOHIIGHTPHUPOBAHHOTO TJIMKONSA. Bo wn3bexanue
OTIACHOCTH THIPAaTOOOpa30BaHMs MPU JPOCCENUPOBAHUM Ta3a JaBJICHHUE B
abcopOepe paBHO [aBIICHUIO B CKBaKMHE (CTAaTHYECKOMY JABJICHHIO Ha
ycrbe). Ocymennsiid ra3 (mmaus 11) mpoxoxut TemnooOMeHHHK 2, apocce-
JMpyeTcst Ha peryasTope 5 u nojaercs Ha 6eper. CMech yrieBoIOpOAHOIO
KOHJICHCATa U IUIACTOBOI BOJBI Harpasisiercs 1o jmHuu 11 B paznenurens
3, OTKy#a KOHJEHCAT pernupKyiaupyeT no nauHuu IX B TpybompoBox ocy-
LIEHHOT'O Ta3a, a BOJAA MOCTYMAeT Ha OYMCTKY B cemapartop 4, paborarommii
npu atMocepHOM naBieHny. O4uieHHas Bojia coOpaceIBaeTcs B Mope (Ju-
nus XII), ra3 BeIBeTpUBaHUS OTBOIUTCS Ha cBedy 1o Tpydonposoay XIII, a
YIIIEBOJOPO/IBI 110 JINHAM X HAacOCoM 9 3aKayMBAIOTCS B IIOTOK Ta3a M yXo-
IIIT Ha Oeper.

Puc. 6. 8. IlpuHuunuansHas cxema OCYIIKH ra3a INIHKOJIeM

HacermeHHsI# BOIOM TIIHKONB cOOMpaeTcs Ha TIIYXOH Tapeike abcop-
Oepa BBEIBOJUTCS IO TPYOOTPOBOIY V B BEIBETPHUBATENb O, TAC U3 TIUKOISL
[P HU3KOM JaBJICHUH yIAISETCS Ta3 BhIBeTpuBaHUs (mHusA VI), ncmons-
3yeMBbIl, KaK MpaBWIO, B KaYeCTBE TOIUTMBA Ha iatdopme. HachmieHHBIN
TIIUKOJb pereHepUpyeTcs B abcopOep Mmocie OXJIaXKICHUS OCYIICHHBIM Ta-
30M B TEIUIOOOMEHHUKE 2.
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OTOT cnocod MHUPOKO MPUMEHSIETCS Ha MecTOpOKAeHUIX CeBepHOro
MOpsI, OJHAKO eMY IPHCYI CIEeAYIOMHNI HeAOCTaTOK: HE0OXONMOCTh TIPO-
BEJICHUsI TIPOLecca OCYLIKH MPH BBICOKHX TEMIIEPAaTypax M, Kak CICIACTBHE
9TOro, OOJNBIIasi METALIOEMKOCTh 00OpymoBaHus (abcopbep 7, Temmood-
MEHHUK 2, pa3fenutelsb 3, Hacockl § u 9) u TpyoonpoBoaoB. O4EBHUAHO, YTO
NPH OYCHb BHICOKUX YCTHEBBIX JABJICHUSIX YKAa3aHHBIA CIIOCOO CTAHOBUTCS
HepeHTaOenbHEIM. [l03TOMY 3a4acTyio Tepen OCYIIKOH Tas3a OCYyIIEeCTB-
JSIETCSl €ro APOCCETMPOBaHKE, KOra ra3 CHavYalla MoJIOrPEeBaloT JI0 TEMIIe-
partypsbl, rapaHTHPYIOIIEH Oe3ruapaTHyo padoTy rasomnposoaa (puc. 6.9).

Cxema MOJrOTOBKH ra3a OTJIHYaeTCs OT BBILIEPACCMOTPEHHON CXEMBI
TJIABHBIM 00pa30M TEM, YTO ra3 M3 CKBAXXHH CHaYaja MOJOrPEBACTCs B all-
napare, 3aTeM JPOCCEIUPYETCs Ha PEryisTope 2 U TOJIBKO IIOTOM OCyIIaeT-
cs1 riiKoJieM B abcopbepe 4, HemoctaTkoM 3TOro CXeMHOTO pelieHuUs sBIIs-
eTCsl HAJIMYUE JOMOJIHUTEIBHOTO SHEPrOeMKOro 00OPYIOBAHUS BBICOKOTO
napneHus — mojorpesatens. Croco0, pacCMOTPEHHBIA Ha 9TOM DPHUCYHKE,
TaK)KE UCIIONB3YETCsl HA HEKOTOPBIX MECTOPOXKICHUSIX CEBEPHOro MOPSI.

5 T/ Vil

Puc. 6. 9. HpI/IHLII/IHI/IaJ]I)HaH CX€éMa IMOATr0TOBKH ra3a ¢ IpeABapUTECIbHBIM
TIOAOTPEBOM IIYTEM €TI0 OCYIIKH I'IUKOJIEM

Kak BUAHO M3 PAaCCMOTPCHHBIX BAPUAHTOB MOATIOTOBKHU ra3a W KOH-
J€Hcara, 110 5KOHOMHWYCCKHM COO6pa)KeHI/IHM KOHACHCAT IMOJAr0T B IIOTOK
ra3a Ajs COBMCCTHOI'O TpPAaHCIIOPTUPOBAHUA Ha 6eper, TMOCKOJIBKY 3TO JAC-
IEeBJIC, YCM JOIMOJTHUTCIBHO MPOKIAAbIBATh IO JHY MOPS KOHACHCATOIIPO-
BOJ. O,HHaKO HaJg0 YYUTBIBATbH, 4YTO yFHeBO,HOpO,HHBIﬁ KOHIACHCAT BCCraa
COIACPIKUT B CBOCM COCTABE OCTATOYHYIO BOAY, KOTOPYIO JOBOJIBHO CIIOKHO
OTACINUTh OTCTaMBAHHEM. Ecm KOHACHCATAa, IMOBTOPHO 3aKa4WBACMOI'O0 B
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ra3, CpaBHUTEIBHO HEMHOTO, TO 9TO MPAKTHYECKH HE CKa3bIBACTCS HA TOYKE
POCBI OCYLIEHHOTO ra3a. B ciydae e OOJBLIIMX KOJIHYECTB YIIEBOJOPOA-
HOTO KOHJICHCATa BHOCHMAs MM B T'a3 BJlara MOXKET CYLICCTBEHHO ITOBBICUTh
TOYKY POCHI rasa mno Boje. [103ToMy BO BTOpOM citydae TpeOGyercs JUOo
ocymaTh ra3 B abcopbepe 10 6onee HU3KOW TOUKH POCHI, YTO TEXHUICCKU-
BechMa CIIOXKHO (0oJiee BHICOKHME KOHLCHTPALUH TIIHKOJIA, OONbIIee YMCIIO
Tapesnok B abcopbepe), OO0 00e3BOKMBATH KOHJCHCAT JI0 BBE/ICHMUS €0 B
ra3. OguH U3 crnocoOoB 00E3BOXKHBaHHS KOHJICHCATA, 3allaTeHTOBAHHBIN
¢dupmoit «FOmk, Cusons a1 bpaiicon» paccmotpen Ha puc. 6.10 a. Ilpun-
LI €ro 3aKJoYyaeTcs B TOM, YTO CHadalla ra3 OCyllaeTcs B HIKHEH 4acTh
abcopOepa 2, 3aTeM OCYIICHHBIM T'a30M HPOIYBAIOT BOAOCOACPKAIINIA KOH-
JICHCAaT B CpelHei dacTu abcopOepa, W ra3, MOMIOTHUBIIMI BOIY M3 KOH-
JICHCaTa, TIOBTOPHO OCYIIAIOT B BepxHeil yacTh ammaparta. OMUCaHHBIA CIIO-
cob Tpebyer Oosree cI0KHOW KOHCTPYKIINHK abcopOepa, 4eM B MPEbLIYIIHX
JBYX CXEMax, HO MO3BOJISIET COXPAHUTh TOYKY POCHI OCYLIEHHOI'O Ta3a Iio
BJIare, MOJTOMY HCHOJNB3YeTCsl Ha Ta30KOHICHCATHBIX MECTOPOXKICHUAX C
OONBIINM COAEPKaHHEM KOHJICHCATA.

Puc. 6.10 a. ITpuHuunuansHast HOATOTOBKA ra3a IIyTeM €ro OCYIIKHU IIIHKOJIEM
1 00€3BOXKMBAaHNEM KOHJIEHCATA

I[pyFI/IM TEXHOJOI'MYCCKUM PCHICHUECM, MO3BOJIAONIUM OCYHICCTBUTH
COBMECTHBIN TPAHCIIOPT OCYHICHHOI'O rada ¢ KOHACHCATOM 110 IMMOJABOJHOMY
pr601'[pOB0,Hy, SIBIISACTCA HpeHBapI/ITGHLHHﬁ moAorpes rasa. Orta cxema
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npencrapieHa Ha puc. 6.10 6. CeIpoii ra3 w3 cKkBaXuH / MOJaeTCs B OTHE-
BYIO IIe4b 2, KOTOpas MCKIIOYaeT BO3MOXKHOCTh OOpa3OBaHMWs THAPATOB
Hocje JIpOCCEINPOBAHUS IIOTOKA, ITOCIE YETO CENapUpyeTcs B 3 U NOJAETCS
B abcopbep 4, rme ocymaercs ¢ U30BITKOM U JlaJiee Yepe3 TEII00OMEHHHUK
5 Tpancmoptapyercs Ha Oeper /4. OQHOBPEMEHHO TOCTATOYHO MPOTPETHIi
KOHJICHCAT XOpOMIOo pazzensiercs B TpexdazHoMm cenaparope /2, nmpuiem ra3
BEIBETPHBAHUS 9 WCIOIB3YETCsl HA TUIaTOpMe HA COOCTBEHHBIC HYXKIBI, a
oTAeIMBIIAsCS Boa cOpackiBaeTcst B Mope. KonzmeHcat sxe HacocoMm /() 3a-
Ka4yMBaeTCcsl B ra3onpoBo] /3, IPOTSHYTHIA Ha Oeper. I IMKOIb, HACHIIICH-
HBII B abcopOepe Biaroi, aerasupyercst B 6, MOCTYMAaeT Ha PEreHEpaLio B
necopOep 7 1 aee HACOCOM CHOBa Tozaercs B abcopOep.

Ora cxema 00JaaeT XOpOIIMM TPEUMYIIECTBOM, BBIPAKAIOLINMCS B
TOM, YTO Ha IaT(GopMe UCTIONB3YETCs JIUIIb OJUH XUMPEAreHT U3 TPYIIIHI
riukonieil. OTCyTCTBHE METaHOJIa B 3TOM PEIICHHUHN TTO3BOJISIET, BO-TIEPBHIX,
cOpaceIBaTh CBOOOZHYIO BOAY B MOpE, BO-BTOPBIX, UCKIIIOUNTH HEOOXOAM-
MOCTh TUTOIIAAX Ha IoiatdopMe Jiisl XpaHESHUS METaHOJa W, B-TPEThHX, HE
3arpsi3HATH TIIMKONb BOJOMETAHONBHBEIMH pacTBOpaMu (M percHepanus
TJIMKOJISL B OTCYTCTBHE METAHOJA UJIET 3HAUUTENIBHO JIyUIIe).

b
.
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Puc. 6. 10 6. CxeMa ¢ mpeiBapUTEIbHBIM IOJOIPEBOM H OCYIIKOH ra3a
U C OTKAYKOH KOHJeHcaTa

B pdaae ciydacB (noz{aqa ra3a U3 IOABOJHBIX CKBAa)XHWH, HU3Kasl TCM-
neparypa Win BbBICOKOC JABJICHUC I'a3a HA YCTbAX CKBAXWH, PaCHOJIOKCH-
HBIX Ha rmaT(bopMe) BO3HHKACT H€O6XOZ[I/IMOCTI) OAHOBPEMCHHOI'O MCIIOJIb-
30BaHUs MCTAHOJIA W TJIMKOJIA (HpeI/IMyHICCTBCHHO, TpI/I-Z)TI/IJ'IeHlTH/IKOJ'IH)Z
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mepBoe — ISl MPEJOTBPAILCHUSI THAPATOOOpa30BaHUs, W BTOpOE — IS
ocymKkH Traza. Takoe TeXHHYECKOE peIlIeHHe TpeOyeT IOMOIHUTEIbHOMN
TUTOLIA/H, YCIOXKHSIET BCIO TEXHOJIOIMYECKYIO LIEMOYKY, ITOBBIIIAs TOKAPHO
U JKOJIOTUYECKYIO OMAacHOCTb. M TeM He MeHee 3TU PELCHUs Pealn30BaHbl
Ha HEKOTOPBIX MOPCKHX I'a30KOHEHCATHBIX MECTOPOXKICHHSX.

[MpuHIMnuanbHas TEXHOMOTMYECKasi cXxeMa MOATOTOBKM ra3a M KOH-
neHcara Ha IIITOKMaHOBCKOM ra30KOHAEHCAaTHOM MecTopoxkiaeHun (bapen-
LIEBO  Mope), KoTopast ~ Obta  pa3paboTaHa  aBTOpaMH  BO
BHUIIVmopHedrerase (B compyxectse ¢ T.M. bekupossim — BHUUra3 u
B.I1. ManbxanoBbiM — «Kprokop») B 1994 r., B TeXHHKO-3KOHOMHYECKOM
000CHOBaHMH BBINICYIIOMSIHYTOrO MECTOpOXKIeHUs. B aToli cxeme mpemo-
KEH psJl OPUTMHAJIBHBIX TEXHUYECKUX PELICHHUI, 00YCIOBJICHHBIX CIICIH-
(ryeckMH yCIOBMSIMH 3aiexu (rryouna Bomsl 350 M, yIaJe€HHOCTH OT
Oepera cpoimre 600 kM u ap.). [lockonbky ObuTa 00OCHOBaHA HEOOXOMIHU-
MOCTb ITPUMEHEHHSI METaHOJIA Ha IUIaThopMe, TO C HENIbI0 UCKIIIOUCHHS ero
3aB03a MPEUIOKEHO IMOJIydaTh METAHON M3 Ia3a METOJOM €ro IpsIMOro
OKHCIICHUSI KUCIIOPOAOM BO3IyXa B 00bEMax, HEOOXOIWMBIX TOJBKO JUIS
COOCTBEHHBIX HYXKI, HETIOCPECTBEHHO Ha caMOH IuaTdopme.

Cytb criocoba Mmoay4eHHs METaHOJIa 3aKII0YaeTCs B OKUCICHUH Ta3a
KHCJIOPOAOM BO31yXa npu gasienuu 4—6 MlIla u temneparype 400-500 "C.
[Tpn 3TOM BO31yX HEOOXOANMO KOMIPUMHPOBATS, T. €. 3ATPATUTD YHEPTHIO.
Oty 3agady Ha IatopMe MOXXHO PELINTh ITYTEM JETaHAWPOBAHUS TOH
YacTH rasa, KOTOpas 3aTpauuBaeTCs Ha BBIPAOOTKY 3JIEKTPOIHEPTHH IS
HyXJ 11atdpopMbl. OJHOBPEMEHHO C JETaHIMPOBAHHEM IPOU3BOIMTCS
CKaTHe BO3IyXa, T. €. mcronb3yercs Typoomerannep (T/IA) «raz — Bo3-
yx». V TOCKOJNBKY KOHIIEHTpAIys METaHoJa B OKHCIMBILIEMCS ra3e co-
craBisier Bcero 40-50 %, a s MHrHOMpPOBaHMS Ta3a HEOOXOIUMO MMETh
npumepao 90 %, TO MOBBIIIEHHE KOHICHTpAIMK 0Opa30BaBIIETOCS BOJO-
METaHOJIFHOTO PAacTBOpa OCYIIECTBIISICTCS IIyTEM €ro BHIIIAPUBAHUS BMECTE
¢ 0TpabOTaHHBIM (YJIOBJICHHBIM) METAHOJIOM, UMEIOIINM TY K€ KOHIICHTpa-
0. [1oaToMy pacTBOpHI CMENIMBAIOTCS M TIO/AIOTCA Ha OJIOK pereHepa-
MM, OTKyJa IOCTYNAalOT B TEXHOJOTHYECKYIO IIETTOYKY 00paOOTKM rasza.
Taxum obpa3om, obecrieunBaeTcs Oe3rHIApPaTHBIN TPAHCIIOPT ra3a Ha Oeper.

6. 3. ITonBoaHbIE cHCTEMBI COOPA M OATOTOBKHU
MPOAYKIHH CKBAKUH

I[J'IH TPpaAULIMOHHBIX JKCIUTYaTAllMOHHBIX CHUCTEM C HUCIOJIb30BAaHUCM
OIIOPHBIX 0JI0KOB (bepMeHHOFO THUIIA XapaKTCPHbL OOIIbIINe MacCcChI, 4TO SB-
JIACTCA CYHICCTBCHHBIM HEOCTATKOM. KPOMG TOro, Mmacca OoropHoro 0JI0Ka
(bepMeHHOl"O THIIA HAXOIUTCA B CJI0KHOM 3aBHCHMOCTH OT Criocoda CTpou-
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TENBCTBA, MACCHl BEPXHHUX CTPOCHUH W TIyOWMHBI BOABI. Macca BepXHHX
CTPOCHUH HE OKa3bIBaCT 3aMETHOI'O BJIHSHHUS HAa MAacCy OIMOPHOro OioKa,
YTO KacaeTcs TIyOHHBI, TO C €€ YBEIIMICHHEM Macca OIIOPHOTO OJI0Ka PE3KO
Bo3pacraet. MOXKHO pacCMOTPETh HECKOIIFKO BApUAHTOB YMEHBIIICHUS Mac-
CBHI BepXHUX cTpocHH. ONMH U3 BapHUAHTOB — IMPEIBAPUTEIEHOE OypeHUe
ckBaxiH. OJHAKO OHO TPHUBOMUT K OIPEICICHHBEIM 3aTPYIHCHUSAM TIPU
OOCITY’)KMBAaHUM CKBAXXMH B XOJE JKCIDTyaTallMW IDIaT(MOPMEI, a TaKke K
YBEITUYCHUIO CPOKOB OOYCTPOWMCTBA MECTOPOXKACHUSI, €CITU MPOTPaMMOM
MpeayCMOTpeHO OypeHue OOoNbIIoro umcia ckBaxwH. Ha OypoBoe o0opy-
JTIOBaHWE TPUXOAUTCS CBEINIC 3 THIC. T MacChl BepXHUX cTpoeHni. K aTrm
TIOCTOSTHHBIM HAarpy3kaM CIIeAyeT NPHOaBUTh BPEMEHHBIC HATPY3KH, CBs-
3aHHBIC C 3aIIacaMy XUMHYECKAX PEareHTOB U OYPUIIBHBIX TPYO.

Beixod JodsiBaemozo
L2 ] %] [5] zasa na nobepx—
Hocme

NunacmobBaxa Y
B8ofa ql

Cdpoc 808
Mmope

Puc. 6. 11. Biiok-cxema MoBOAHON CUCTEMBI cOOpa U MOATOTOBKU HE(TH:
1 — sxennyamayuortslii MaHUGOILO, 2 — 006bIBAIOUUE CKBAIICUHDL,
3 — uneubumopwl Kopposuu; 4 — 2asz 015 2asupma, 5 — neHocacumens u 0eIMYIbAMOP;
6 — cenapayusi npoOYKYUU CKEANCUH, 7 — eMKOCMb O/ XpaHeHusi;, 8— usgieuenue Hepmu,,
9 — cenapayusi 800bl

YcTaHOBKa TeXHOJOTHY€ECKOr0 000py/10BaHNSA O/ BOJOH MOMXKET
3HAYUTEIBbHO COKPATHTh Maccy BepxXHuUX cTpoenuii. Eciau nmoasoa-
HOe 000py/10BaHHe CTAHET OTHOCHTEJIHHO MPOCTHIM, TO YIPABJISATH UM

MOKHO Oy/IeT ¢ MOMOIIBIO CYIIeCTBYIOLINX MOABOIHBIX METO0B KOH-
TpoJs U ynpasjienus (puc. 10).
Yembesoe obopyoosanue u manugonvovi(puc. 6.12). IogBonHas ye-
TAHOBKAa W SKCIUTyaTallMsl YCTHEBOTO OOOPYMOBAHUS yXKe NPUMEHSIOTCS B

229



Ocegoenue uenb@osbix MeCmopoHCOeHULl

HeTSHON NPOMBIIUICHHOCTH. 3aKaHYMBAeTCs pa3paboTKa IOJBOIHBIX
LITYIEPOB.

Operations such as the world's first guidelineless ROV-
assisted tie-inon BP's Foinaven field have proved the
effectiveness of the latestsubseatechnology

Puc. 6. 12. YcrbeBble 000py10BaHUS B MAaHH(DOIIBIEI

Cenapamopul TIPENCTABISIFOT COOOU pe3epByaphl, CHaOKEHHBIC YCT-
poiicTBaMU JUTsl PEryIMpOBaHUs AaBJICHHUS U YPOBHS KUAKOCTH. OHU MOTYT
paboTath 1o BOJOH, OTHAKO HEB3sI CKA3aTh, YTO OHU MOTHOCTHIO MPHUCIIO-
COOJIEHBI K TIOJIBOJTHOM 3KCILTyaTarmy. OnpeeIcHAbIC TPYTHOCTH CBSI3aHBI
C HEOOXOIIMOCTBIO0 00ECIICUCHIS KAaUeCTBCHHOM Cenapalliii CMECH Ha ra3 u
JKUJIKOCTB, a TAKXKE C HCOOXOIMMOCTBIO cOpOCa JaBIICHHUS.

IddexTuBHOCTH cenapanuu. CodroeHne TPeGOBaAHMIT K yNIpY-

rOCTH NAPOB MPOAYKTA 00BLIYHO JOCTUTAETCS KOHTPOJIHPYEMbIM CHH-
JKeHHEM TeMIepaTypsl u qaBjeHus. Heo6xoauMoCTh cOXpaHeHus Ter-

JIOTHI B OTOKE IUKTYET BLICOKHE TPEOOBAHUS K CHCTEME H30JISIIHH.

Caenyetr NOMHUTH TAKKe 0 HEJOMYCTUMOCTH MMONAaHUs U3BHE MOP-
cKoii Bojbl. [Ipy moTepsix TeNJIOTHI WU NPU TEHIEHIHUH KUIKUX yriie-
BOJ0POI0B K MapaguHO0OPA30BAHUIO MOKET MOTPEOOBATHCH HMMEPCH -

OHHBI 3JIEKTPOHATPEB cenaparopa.

Hacocnasa nepexauka Hebmu u KoHOeHcama He N0JI)KHA BHI3BIBATH
3aTPyAHEHH i, MOCKOJIbKY CYIIECTBYIOIME MOTU(PUKAIIMU MOTPYKHBIX
HACOCOB JI0JI’KHBI Pa00TaTh U HA TJIyOHHE.

Tonymuo 0obvlgaemasn 600a HAXOMUTCS TIOJT TABICHUEM U COICPKUT
PACTBOpEHHBIE W CBOOOJHBIC YTIICBOJOPOIHBIE KOMIOHEHTH. OHA MOXET
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XPpaHHUTBCS HEKOTOPOE BPEMsI 1T0J] BOJIOH B CIEILMATIBHBIX EMKOCTSIX, a 3aTeM
(mocite oTcrost) cOpackBaThesl B MOpe 0€3 OUMCTKH WM TTOCJIE XPAHEHUS B
€MKOCTSIX 3aIpy)KaThCsl B TAHKEPHI.

Tpancnopm nepmu u konoencama. IlonroroBka HeTH K TaHKEPHON
WIN TPyOOIPOBOHOM TPAHCIIOPTHPOBKE MPENIToIaraeT HOIydeHNE KUIKO-
CTH ynpyrocteio napos mo Peiiny, pasHoit 100 wmm 10, ¢ nposeneHuem
JIBYX- WJIM TPEXCTYNEHYaTON cenapanuu. JJisi TaHKEpHOHW TPaHCIIOPTHUPOB-
KH JKHZIKOCTH C YIIPYToCThIo napoB 1o Peiiny, pasnoit 10, TpeOyercs 3arpy-
304HOE coopyxeHue. IIpn cTpouTeTbCTBE TAKOIO COOPYKEHHUSI OCHOBHOM
BOIIPOC 3aKJIIOYAETCS B TOM, — IPOBOIUTH 00pabO0TKy He)TH 101 BOIOH MITH
MPOEKTHPOBATh MUHUMABHBIN KOMIUIEKC TEXHOJIOTHYECKOTO 000pynoBa-
HUS Ha 3arpy30YHOM KOJIOHHE WIIM TaHKEpe.

Obe3s0oicusanue KOHOeHCcama MOXKET OCYIIECTBIATHCS B TOABOIHBIX
YCIIOBHSIX TTOCPEJCTBOM TPABUTAIMOHHOTO pa3feNeHHs WIN 32 CYET Koa-
necrenimy. OHAKO ocTaercs mpobiema cOpoca BOIBI.

Ouyucmxa 2asa.

1. HedTsaoii ras.

3amacel ra3za Ha MaJbIX HE(TSIHBIX MECTOPOXKICHHSIX HE HACTOIBKO
BEJINKH, YTOOBI MOXKHO OBUIO OpPraHM30BaTh MX OTIEIBHYIO Pa3paboTKy.
COpoc OoTcenapHpOBaHHOTO Ta3a MOXKET OCYIIECTBIISATHCS MOCPEICTBOM
BbIOpOCca B aTMoc(epy HIIH CxXUranust Ha dakene (puc. 6.13).

2. I'a3, noObIBaeMBbIif Ha TA30BBIX U KOHJICHCATHBIX MECTOPOXKICHHUSIX.

IIpu pa3paboTke Kak ra3oBbIX, TAK M KOHIEHCATHBIX MeCTOP 0K-
JAeHUi OCHOBHASI 32]]a4a 3aKJI04YaeTcs B 100bIUe Ia3a ¢ LeJIbI0 ero
AaJibHei1Iero ucnoJab3osanus. IIpu 3ToM BO3MOKHBI cileaylone npo-
OJeMbl:

— 0bpazosanue KPUCMALLOSUOPAMO8,

— KOppo3usi;

— 0bpaszoeanue 08yXghazHo2o0 nomoxa.

OO0pa3oBaHne KPUCTAUIOTHUAPATOB YCHIIMBACTCS 3a CUYET HATHMUUS
CBOOOIHON BOABI, KOTOpasi CHOCOOCTBYET TaKKe ITOSBICHUIO KOPPO3HH.
Koppo3ust MOKeT yBenmMIMBaThHCS MO JEHCTBHEM HAPIUAIBHOTO aBICHHS
COZIepIKaIerocst AMOKCHAA YIIepoia U B 0COOCHHOCTH cepoBomopona. [lo-
SIBJICHUE JKUAKNX YTIIEBOJOPOIOB OO0YCIIOBIMBACTCS IAZCHUEM TEMIIEpaTy-
PBI B TPYOOTIPOBOJIE.

231



Ocsoenue wenbghoguix MecmopodicoeHull

)

> | ras Beo! o-':?
. 2asa
L2 |

Copoc ll Kondexncam

wa
S

necka
n.mx cmooa.s
0 a

Puc. 6.13. briok-cxema oABOJHO# cHCTeMBI cOOpa U MOArOTOBKH ra3a:
1 — 0obwisatowue CKEANCUHDBL, 2 — IKCHIYAMAYUOHHBIL MAHUDOIL), 3— UHeUOUPOBAHUE
Kopposuu; 4 — 3axauka Memanona; 5 — cenapayus npoOyKyuu CK8AJICUH;
6 — uneubuposanue Kopposuu, 7 —3aKauKa eIUKos

B HaCTosALICEC BpPEMA IMOABOAHAsS 06pa60TKa ra3a M IKCILTyaTalyud
KOMIIPECCOPHBIX YCTAHOBOK B MOABOJAHBIX YCIIOBHUAX CUHHTAIOTCA HEBO3-
MOXXHBIMHU Perenre HpO6J’I€MI)I OGpaGOTKI/I rasa 6yZ[GT 3aBUCCTb OT IIPpHUMCE-
HCHUA I/IHFI/I6I/ITOpOB KOppO3un 1 O6pa3OBaHI/IH KPpUCTAJUIOTUAPATOB.

6. 3. 1. Coop u moaAroToBKa He()TH B MOABOIHBIX YCJIOBHSIX

YcraHoB/IeHHBIH 0 BOA0I HE0O0JILIION KOMILIEKC TEXHOJIOTHYe-
CKOro 000pyA0BaHNs J0J:KeH 00eceYnBaTh cenapanuio HedTu, raza u
BO/IbI, 4 TAKKe MOATOTOBUTH HX K TPAHCNIOPTHPOBKe. JTOT NMpoiecc
MOXKET 0KA3aThCsl JAJEKO He IIPOCTHIM, 03TOMY HHKe IIPUBOASITCS
HEKOTOPbIC¢ PEKOMEHAALUH.

Yemve u manughonvovi. T KOMIOHEHTHI TTOIBOIHBIX CHCTEM YXKE
pa3paboTaHbl M YCIIEITHO AKCIUTYaTUpPYIOTCs. ['a3nmudTHas u HacocHas I10-
ObIYa MOTYT OCYIIECTBISTHCS TOJIBKO C MOMOIIBIO IOABOAHBIX CHCTEM 000-
pyAOBaHUS.

Cenapayus. MakcuManbHas 3¢ (HeKTHBHOCTH 0TOOpa HETH Ha MaJIBIX
MECTOPOXKICHUSAX MOXKET, IOMHMO IIPOYEro, JOCTUTATHCS 3@ CYET MPOCTOTHI
nozBoiHOTO obopynoBanus. [lonBoaHast cemapaiyst MOKa MPUMEHSETCS B
OTpaHWYEHHOM pAze ciaydaeB. UToOBI MOArOTOBUTH HE(TH K TPAHCIIOPTH-
POBKE MOXHO COKPAaTHUTh YHCIIO CTYNEHEH cemapanuu 10 OqHOH-IByX. s
obecrieueHns 1aBIeHNsI apoB, MPEIYyCMAaTPUBACTCSI HMMEPCHOHHBIA IIeK-
TpoHarpeB. Bce cuCTeMBI TOKHBI OBITH pacCYMTaHbI HA CTATHYECKOE JaB-
JICHHE B CKBa)KMHE NP 3aKPBITOM yCThe. Pe3koe CHIKEHHE He ImpeaycMmaT-
puBaercsl.

Jst noBbimeHus 3¢ (peKTUBHOCTH CeNapalHy ¢ II1ATGOPMBI
MOKHO 00ecIeqYuTh MoAavy AedIMYIbIHPYIOIMX U MEHOracHAIUX areH-
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TOB. C 1eJbi0 YMEHbIICHH S, Pa3Mepa U MACChI CeNapaTopoB NPH CO-
XpPaHEHHH UX BBICOKOI 3(p()eKTHBHOCTH MOKHO BOCIOJIb30BATHCS LECH-
TPOOEKHBIMU KOHCTPYKIHUSIMHU WU KOHCTPYKIIUAMH € HAKJIOHHBIMH
MOJKAMH.

Hobvimoeui 2az. [Ins odecriedeHNss MUHIMAJIBHOTO JaBJICHHSI cenapa-
LUK J0OBITBIN Ta3 JIOJDKEH MOJHUMATHCS 110 MIApHUPHO 3aKPEIyICHHOW Ha
JHe OalllHM M CKUTAThCS Ha yCTaHOBJICHHOM Ha Hel Qakeie WIM Ha OT-
JIEIBHO YCTAHOBJIEHHOM TOPEJIOYHOM YCTPOMUCTBE.
JLoObITHIN ra3 cieyeT OXJIaAUTh TAK, YTOObI €ro TeMnepaTypa
Obli1a HUYKE TOYKH POchl yriaeBoaoponos. IIpodiaembl o6pasoBanust
KPHUCTAJUIOTH/IPATOB MOKHO PeLIUTh MyTeM 3aKaYKH MeTaHoa.
Ilnacmoeas ¢ooda. Ilox Bog0i NOJIZKHBI ObITH CO3AHBI YCIOBHSA
AJIS1 XpaHeHHUsI 3HAYUTEIbHBIX 00beMOB IIACTOBON BOJbI B CIle-
IHMAJTbHBIX eMKOCTSX. Bo3MOKeH BapHaHT, IPH KOTOPOM IO HCTeYeHHH
COOTBETCTBYIOLIEI0 IEPHOa BPEMEHH H MO0c/I¢ IPUMEHEHHUS 1eIMYJIb-
raTopoB BOJa MOKeT cOpachIBaThCs HeMmocpeAcTBeHHO B Mope. Co-
IJIACHO APYroMYy BapHaHTY, IPH OTCYTCTBHH COOTBETCTBYIOLIeii 00pa-
00TKHU BO/Ia A0JTKHA MOCTYNATh B CHEHAIbHOE COOPY KeHHe JIsl 3a-
rPY3KH B TaHKep.
Tosepxnocmnoe o6opydosanue. KoMImiekc MOBEpXHOCTHOIO 000py-
JIOBaHMS HEOOXOIMM JIJIs BBITTOJTHEHUS CIICTYIONMX (DYHKITHI:
— obecrnieyeHne YHEProCHAOKEHHMS;
— OCYIIECTBJICHUE 3aKaYKH XHMUYECKUX PEAreHTOB;
— pa3MelneHne (hakeIbHOTO YCTPOMCTBA;
— pa3MeIIeHNe CUCTEM YIIPABIICHHUSI U KOHTPOJIS.
IToBepxHOCTHOE 000pYyHZOBaHME MOXKET HAXOAWTHCS HA HEKOTOPOM
paccTOsIHUY OT AOOBIBAIOIINX CKBAKHH.
ITpn 3TOM TpaHCHOPT HEYTH MOXKET OCYHIECTBISATHCS MO TPYOONpoO-
BOJLy, €CJIH 110J] BOOH yCTaHOBJIEHBI He() TeTIEpEeKauMBAIONIIE HACOCHI.
CrabmibHbIH KOHAEHCAT u3 ucnapurens -1 mox coOCTBEHHBIM JaB-
JICHUEM IPOXOAWT peKylepaTUBHbIE TertooOMeHHUKH T-3 u T-2 u, OKoH-
YaTeNbHO OXJIAUBIINCH B TEIUIOOOMEHHUKE, «KOHAEHCAT — BOJA», MOCTY-
maet B COOPHEINA pezepByap oobeMom 200 M, OTKyZa IICHTPOOSKHBIMH Ha-
COCaMU MEPEKaunBaEeTCA B MOJBOJHOE XPAaHWIHIINE KOHIECHCATa YCTAHOBKH
OecrpryaIbHOTO HAJIMBA TAHKEPOB.
Ha ycranoBke mpemycMoTpeH aBapHiHBIH BHIBETPUBATENb KOHJICHCA-
Ta P-3, KOTOpBIii O3BOJISIET CTAOMIIN3NPOBATH KOHJICHCAT CO COPOCOM Ta30B
crabmm3anuy Ha (aken npu Temreparype 50-60 °C.
Yemos u manugonbobl. ITH KOMIOHEHTHI TTOIBOJTHBIX CUCTEM JIaBHO
IKCIUTYaTUPYIOTCS U MIO3TOMY 37€Ch HE PACCMATPUBAIOTCS.
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Cenapayus. TpaHcnopT rasa K HOJBOJHBIM KOMIUIEKCAM MpPEATo-
JlaraeTcst OCyIIECTBIISITh BMECTE C KOHIEHCATOM II0 OJJHOMY TPYOOIIPOBOY.
Cenapanuio NpogyKIUU Ta30BbIX CKBAXKUH MIPOBOIAT C LEIbIO:

a) yAaJeHUs NecKa Ayl IPeA0TBPALICHHS S)pO3UH 000pyIOBaHHUS;

0) ynajieHusl IJ1aCTOBOI BO/BI VISl PEJOTBPAIICHUS] KOPPO3HH.
B npouecce 100b14M ra3a NonyTHO M3BJIEKAETCS U3 CKBAMXKHUH Io-
Pa3/10 MeHbIIE BOJIbI, YeM B Npouecce 1006141 HeTH, 4TO 00bsiC-
HSIeTCSl YCJIOBHSIMHM HACBIIIEHHSI KOJVIEKTOPA MPH MJIACTOBBIX AaB-
JIeHusiX U Temnepartype. Ha razono0siBaomux njiatgopmax-cinyTHH-
KAax IJIACTOBAs BO/IA YaCTO He ceapupyeTcs, a HANPaBJisieTCsl Ha 0C-
HOBHOe 100bIBalolIee COOpPYy:KeHHe.

Mertozs! cOpoca BopI OyIyT aHAIOTHYHEI T€M, KOTOpPBIE IIPUMEHSIIOT-
cs1 TIpY TIOIBOJTHOM 00paboTke HeTH.

Iloosoouvie cenapamopusl — 3TO CEMapaTopbl BHICOKOTO JABJICHUS, a
NaJIeHNE JIABJICHUS HA YCTHEBOM IITYIIEPE HOCUT HOMUHAJIBHBIN XapakTep.

Tlosepxnocmnoe obopyooeanue. Ilpenmonaraercsi, 4TO ITOIBOJHAS
cucTeMa cOopa M MOATOTOBKM Ta3a MOXET HaXOAWTHCSA Ha OOJbIIEM pac-
CTOSIHUM OT KOMIUIEKCA TMOBEPXHOCTHOTO OOOPYMOBAaHUS, YEM TaKas >Ke
cucremMa cbopa u moarotoBku HedrtH. [loBepxHOCTHOE 00OpyHOBaHME
obecrieunBaeT, Kak MUHHUMYM, ITPOBEJCHUE CEIapanuy, a TaKKe JeTHIpH-
poBaHMeE ra3a u KoHJeHcaTa. [t HopMallbHOH paboThl yCTaHOBOK TIO CTa-
OmM3amuy ra3a U KOHJIeHcaTa He0OXOIUM KOHTPOJIb 332 TOUYKOH POCHI yTire-
BOZIOPOJIOB.

Tlooaua sunepeuu u XuMuyeckux peazenmog. JHEPTusl U XUMUIECKHE
peareHThl (s 3aIUThl 000pYIOBaHUS M TPYOOIPOBOAOB) JODKHBI MOAA-
BaThCs TI0 MOABOAHBIM KabesiM 1 TpyOOIpoBOAaM.

6. 4. bops0a ¢ ruapaToodpa3oBaHueM B cucTemMe coopa,
TPAHCHOPTHPOBKY U MOATOTOBKH ra3a M KOHJeHcaTa

[Tpu noObIue 1 TpaHCHIOPTE MPUPOIHOTO U MOITYTHOT'O HEPTAHBIX Ta-
30B Ha IIOBEPXHOCTH KOHTAKTa ra3 — Bojia 00pa3yroTcs THAPATHI — TBEP/IbIC
KPHUCTaJJINYECKUE BELIECTBA, IPEACTABIIIONINE ACCOLMUPOBAHHBIE MOJIE-
KYJIBI YITIEBOJIOPOIOB U BOJIBI INIOTHOCTHIO 880-900 Kr/nm’.

HccenenoBanus 1o ruipaToo0pa3oBaHUIO MPH JOOBIYE U TPaHCIIOP-

T€ IPUPOJHOTrO Ta3a MOXKHO Pa3eIUTh Ha TPU dTama.
Hauanom nepBoro stana cienyer cunrtats 1934 r., xorga Obiia omyo-
JIMKOBaHa TepBas padoTa MO M3Y4YEHHIO YCIOBHH 00pa3oBaHWS THAPATOB
IIPUPOAHBIX ra3oB, COAEPIKAIAsl PEKOMEHIALNYU O IPEAOTBPALECHUIO THI-
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paTtooOpa3oBaHus IIPU TPAHCHOPTE ra3a 1o TpydompoBoxam. B nambHei-
eM OblIO OMyOIMKOBaHO OOJBIIOE YHCIIO PadoT, MOCBAIIEHHBIX HCCIIEO-
BAHUIO CBOMCTB M COCTaBa IMPUPOJHOrO Ta3a Ha PABHOBECHBIE TEPMOJMHA-
MHUYECKHE YCIOBHS 00pa3oBaHMs T'HIPATOB.

B nauane 60-x rogoB HaMeTHICS BTOPOU 3Tal, KOrjAa JENAlIHCh IO0-
IIBITKH OIPEICNIUTD 3apaHee MecTa 00pa3oBaHUs THIPATHBIX MPOOOK B TPY-
6orpoBoax M CkBaXnHax. CUNTAIIOCH, YTO THAPATHl 00pa3yIoTCs TaM, TJe
TEeMIIepaTypa ra3a HIKe TEMIIepaTypbl THAPaToOOpa3oBaHMs IIPU JTAHHOM
JaBiieHUU. TakuM 00pa3oM, ONEAEIAIOCh U 0e30MacHoe BpeMsi OCTaHOBKH
Ta30BBIX CKBAKHH, NIPOOYPEHHBIX B 30HE MHOT'OJIETHEH MEP3JIOTHI, a TAKXKe
UX ONTHMaJIbHBIE paboune AeOUTHI.

C 1973 r. HameTwicd TPETHH STal, XApPaKTEPU3YIOLMKCA HCCIe-
JIOBAaHHUSIMH AWHAMUKH POCTA TUAPATHOTO CJIOS B TpyOax, OTIOXKEHUH THA-
patoB npH GUIBTPAIMH BIAKHOTO ra3a K CKBaKUHAM, 3P (QEKTUBHOCTH Te-
TUTOBBIX METOOB Pa3paOOTKN ra30THAPATHBIX 3aJIEkKEH H T. 1.

HccnenoBannsiMu ObIIIO YCTaHOBJIGHO, YTO JUISL TIPEAYNPEXICHUS 00-
pa3oBaHMs TWAPATOB B MOTOKE ra3a HEOOXOIMMO YCTPaHEHHE OFHOIO M3
CIEAYIOUMX OCHOBHBIX YCJIOBHUI HX CYILECTBOBAHUS: BBICOKOI'O JABIECHUS,
HHU3KOH TeMIepaTyphl Wi cBOOOIHOH Biaru. B Hacrosiiee Bpemsi Hanbo-
Jlee PacIpOCTPaHEHHBIM METOJIOM B HE(TETIPOMBICIOBONW MpPAKTHKE IS
60pBOBI C THAPATOOOPAa30BAHUEM SIBISIETCS IMPHUMEHEHUE Pa3JIMYHBIX MHTHU-
6utopoB. K Hambosee mMpPOKO NpUMEHSEMbIM HHIMOWTOpPaM OTHOCHUTCS
MmeraHon (MetwnoBelid crimpt CH;OH)—OecuBernast XHUAKOCTE € PE3KUM
3almaxoM, MOJIEKyJsipHass Macca koropod 32,04, TemmepaTypa KHIIEHUS
64 °C, 3amep3anus — 97,1 °C, naBnenue napos Meranona npu 20° C paBHO
0,01 MIla. MeraHon o06iagaeT CBOWCTBOM IOHM)KEHHS TEMIIEpaTyphl THI-
parooOpa3zoBaHusi, CIIOCOOHOCTBIO OBICTPO pasJiaraTh T'HIpaTHBIE MPOOKH,
CMEIUBATHCA C BOAOM B Pa3IUUHBIX COOTHOIICHUAX, XapaKTEpU3yeTcs Ma-
JIOM BS3KOCTBIO M HU3KOW TeMIepaTypoil 3amep3anns. Ha nedrerazonodsi-
BaIOMIMX IPOMBICIIAX ucnonb3yercst 97 %o-Hbli METaHO,

Ilpn pa3paboTke Ta30KOHIEHCATHBIX MecTOpokaeHMH Ha Kacnmid-
CKOM MOp€ I'HAPaTo0Opa30BaHNE CHIIBHO OCIIOXKHSET PadOTy BCEH CHCTEMBI
Hedrerazocoopa.

B cBsi3u ¢ 5TMM OBUIM TIPOBEIEHBI MCCIIEIOBAHMS IPUYUH U YCIIOBUIMA
THAPaTOOOpa30BaHMs U pacCCUMTaHbl HEOOXOAMMBIE 00BbEMBbI METAHOMA /IS
ONTHMU3AIMN PacXo/ia 3TOT0 JOPOTOCTOSIIET0 peareHTa Ha MOPCKUX Hed-
TEra3o100bIBAIONIMX TPOMBICTIAX.
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P, %

010

Puc. 6.14. 3aBucUMOCTb paCTBOPUMOCTH METUIIOBOTO criupra P
B KOHJIEHCAT€ OT TEMIEPATYpPbI

Bbuta u3ydeHa pacTBOPMMOCTb METaHOJNA B Ta30XKHMIKOCTHOU cpene.
HccnenoBanus Noka3any, YT0 OCHOBHOE €r0 KOJIMYECTBO MEPEXOAUT B BOLY
U B 3aBUCHUMOCTH OT TEPMOJUHAMUYECKHX MAapaMeTPOB ra30TPaHCIOPTHON
CUCTEMBI U KOIMYECTBA BOJBI, YHOCUMOIO C ra3oM B MECTax Cemapalyd,
cocrasiser 50-70 %.

[IpoBenenHsle J1abopaTOpHBIE HCCIEAOBAHMS MO HM3YYEHHIO pac-
TBOPUMOCTH METAHONIA B YrIE€BOJOPOJHOM KOHJEHCATE B 3aBHCUMOCTH OT
TEMIEpaTypbl U COJAEpXkaHHUA BOIbI B BOJOMETAaHOJIBHOM pPAacTBOpE IO-
Ka3aJld, YTO IPU YMEHBIIEHUH KOHUEHTPALMU CIHMPTAa B BOJAE PAacTBOpU-
MOCTh METaHOJIa B KOHJIeHcaTe yMeHbInaeTcs (puc. 6.14). IIpn noseimennn
TeMIepaTypbl U KOHLEHTpPAlMd METHJIOBOIO CIHMPTa B BOJHOM pacTBOpE
PacTBOPUMOCTb METUIIOBOIO CIIUPTA B KOHJEHCATE YBEIUYUBAETCS.

Ha ocHOBaHMM 3KCHIEpUMEHTAIBHBIX JAHHBIX OBUI C/IEJIaH BBIBOJ O
TOM, YTO B CHCTEME METAHOI — BOJA — KOHJEHCAT BO3MOXHO OTJIOXKEHHE
TBepAbIX napaduHoB. [Ipy n3ydyeHnn pacTBOPUMOCTH METaHOJAa M KOHJCH-
cara BBITIaJICHUE COJICH M3 TUIACTOBOM BOBI HE OBLIO OOHAPYKEHO.

Ha ocHOBaHMM 3KCIEpHMEHTANBHBIX JAaHHBIX TOCTPOCH TpaduK
(puc. 6.15), MOKa3BIBAIOIINK YCIIOBUS THIPATOOOPAa30BaHUS B 3aBUCHMOCTH
OT JABJICHUS U TEMIIEPATYPHI.
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Kak BupHO M3 KpHWBBIX, C IOBBIIICHHEM JIABJICHUS YBEINYMBACTCS
paBHOBECHAsI TEMIIEpaTypa IMAPATOOOpa30BaHNUSI.

| 1 {
0 ) 10 15 20 .G

Puc. 6.15.YcnoBust runpaToo6pa30BaHus B 3aBUCHMOCTH OT JAaBJICHUS U TEMIIEPATyPBI.
1-ona HIJTY A. Cepebposcroeo; 2—ona HIJIY um. H. Hapumanosa

ITo rpaduky, B 3aBUCUMOCTH OT JIaBJICHHS W TEMIEPaTypbl, ONpee-
JISIIOT PaBHOBECHYIO TEMITEPATypy THIpaTooOpa30oBaHUs, N3MEHEHHE KOTO-
POl B CBOIO OYepeb BIUSET HA CTENIEHh HEOOXOMMMOTO CHIDKEHHS TEeMIIe-
paTypsl raza

At=t __ —t

pasn 2
5

rae tl-— TeMnepaTypa ra3a B KOHIIE y‘laCTKa.

Konnenrpamms (c;) HaCBIIEHHOIO METaHOa, oOecreunBatomas 6e3-
THIPATHBIA PEXAM O0pabOTKM Ta3a, ompenensieTcs Mo GopMmyle
_Mar
C MAt+k

rae M — MOJ'IeKyJ'IHpHaH Macca ME€TaHOJIa, k — KOHCTaHTa, orlpe,uenﬂe-
Mas I-)KCHepI/IMGHTaJ'ILHO.

TaKI/IM 06pa30M, yBGJ'II/I‘IeHI/Ie paBHOBGCHOﬁ TeMHCpaTprI rmpaTo-
OGpaBOBaHI/IH CHOCO6CTByeT YBCIIMYCHUTIO Cz, a 9TO, B CBOKO OYCPC/b, YBC-
JIMYUBACT HOpMy pacxoz{a METaHOJIa.

I/ICCJ'IGI[OBaHI/IH IIOoKasaJii, 4TO MI/IHepaHI/ISaHI/IH IJIaCTOBBIX BOJ 3HaA-
YUTCJIBbHO CHUWXACT paBHOBeCHyIO TeMr[epaTypy FI/II[paTOO6pa3OBaHI/I${, qTO
CHOCO6CTByeT yMeHI)HIGHI/IIO pacxoz[a METaHOJIA. HpI/I OTCYTCTBI/II/I COJIn B
CUCTEME TI'a3 — BOJa TeMnepaTypa I‘I/II[paTOO6pa3OBaHI/I$I HpI/I JaBJICHUU
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Pi = 0,46 MlIla cocraBxuser tgp = 5,2°. C yBeIMUYEHUEM MUHEpAINU3ALNU B
cucreme 10 10 T/ KpUTHYECKas TeMIlepaTypa THapaToo0pa3oBaHuUs CHIDKACTCS
110 4,6°C, a npu koruenTpamwu NaCl =50 kr/m’ — 10 2,6° C (puc. 6.16).

Puc. 6.16. BimsiHue MuHepanusa-
uu Bog M Ha Temiepatypy
THAPATOO0OPa30BAHNUS

[
oS

[pramHOl CHIDKEHMSI PaBHOBECHOHW TeMIIEpaTypbl THAPAaTOOOPa30BaHHS
SIBJISIETCSI CHIDKEHHE JIABJICHHS TIApOB BOIBI TIPH PaCTBOPEHUH B HEH XJIOPUCTOTO
HaTpHs WM JIPYTHX COJIeH. B mpucyTcTBHM I1aCTOBOM BOZIBI paBHOBECHAS TEM-
rieparypa ruzipatoodpaszoBanusi cHibkaercs Ha 11°C (puc. 6.16).

CortacHO 3KCIIepUMEHTAIBHBIM JaHHBIM Pa3JIMYHBIX aBTOPOB, YBEJIH-
YeHHe MacCOBOro cozepkanus conu Ha 1 % — B npexnenax ot O 1o 20 % —
MIPUBOJMT K CHIDKEHHIO PaBHOBECHOW TeMITEpaTyphl THAPAaTO00pa30BaHUS
npuMepHo Ha 0,5-0,6 °C. IlosToMy, MMes OaHHBIE O INIOTHOCTU U COCTaBe
IUTACTOBOM BOJIBI B MOHHOW WIJIM K€ SKBUBAJICHTHOH (hopMe, MOXKHO BbIpa-
3uTh OOLIYI0 MMHEPAIM3aIMIO (KI/M’) U 3aTeM HaifTH MacCOBOE COIepIKa-
HHE COJIU B IUIACTOBOM BoJIE 10 (hopMyIie

A=M/10p,b,

rae M — MUHEpAIM3aIysl [IACTOBOH BOJBI, KI/M’; Pry — IJIOTHOCT
IUIACTOBOIT BOJIBL, KI/M°; b — MaccoBoe conepkanue conei, %o.

CHI)KCHUE PaBHOBECHON TeMIEpaTyphl THIPATOOOpa30BaHUS OIpe-
TIEIISIOT TI0 (hopMyIie

At=0.554.

TeXHONOTMYIECKHA TPOLECC WCIONB30BAHUS METaHONa JUIS HOp-
MaJbHOW pabOTHl Ta30COOPHOM YCTAaHOBKM COCTOMT B €ro Tomade B He-
CKOITKO TOYEK B Ta30MPOBOMBI, BEAYIIME OT CKBaXWH 1O Hedreraszo-
CHAAaTOYHBIX ITYHKTOB. BBOMUMBII B Ta30BBI TOTOK METAHOM, PACTBOPSIACH B
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MIPUPOIHOM ra3e, YriieBOJOPOAHOM KOHJEHCATE U IUIACTOBOM BOJE MOJHO-
CTBIO TEPSETCSL.

KonngectBo MeTaHoMa HEOOXOMMOE JUTS TEXHOJIOTHUYCSCKUX IeNeH 1
MOTEPH €ro B MPOLIECCE TPAHCHOPTUPOBKU U XPaHEHHSI B CyMME COCTaBIIS-
0T OOIIYI0 MOTPEOHOCTH He(TEra30100BIBAIOIICTO MPEATIPUATHS B STOM
uaTHOUTOpE. PacueTHas MOTPEOHOCTH €ro Ha CIUHUITY TPOIYKIIMH OIpee-
JIIET HOPMY TOTPEOHOCTH He(PTEIPOMEICTIOBOTO YIIPABICHUS B METAHOJIE.

Ha mecropoxxnenusx Kacnuiickoro Mopsi METaHON B Ta3oBbIM MOTOK
MOJIAIOT C OKTSAOPSI IO CEepeMHBI Mas CICIYIOIIero rofa, YTo CBS3aHO C
MHTEHCUBHBIM OXJIQXKJIEHUEM ra3a B MOPCKOW BOJE, TEMIIEpaTypa KOTOPO
B OCCHHE-3UMHHUH TIEPUOJT IO JAHHBIM THAPOMETCOPOIIOTUIECKON CITyKOBI
cHmwkaetcs 10 4-5 °C. IIpu pacdyere NpUHUMAIOT CPEJHUE 3HAUCHHS TEXHO-
JIOTUYECKUX U TEPMOJAMHAMHUYECKUX MMapaMETPOB CUCTEMBI.

Puc. 6.17. VcinoBus ruapaToo0pa3oBaHus s CHCTEMBI «Ta3-BOJay:
1 — cucmema «eaz-oucmuniuposarnas 600ay, Il — cucmema «2as-niacmosas 600a»

B o6mem Busie pacuer HOPMBI pacxojia METaHOJIa IPH OTCYTCTBHH pe-

reHepanuy BeIpaxkaeTcst Gopmynon
H=H,+2H,,

rae H, — HopMa pacxozna MeTaHONIa HEMOCPEACTBEHHO HAa TEXHOIOIH-
weckmii mponece, kr/10° M*; H, — HopMa 1oTeps.

Cocrasnsrontyto H, st MetaHona orpeaessitor 1o (hopmyiie MaTepu-
ajnpHOrO Oananca

Hy=qp+qr+9,

T€ (s, Jr, x — KOIMYECTBO METAHONA, PACTBOPSIOILEIOCS COOTBET-

CTBEHHO B BOJIHOI1, Ta30BOif (ha3ax U KomjeHcare, kr/10°m’.
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KomuectBo Meranona, pactBopsitonierocst B BoJHOH (ase, paccuu-
TEIBaeTCs 1Mo GopMmyre
Awcc,
qp = s
(¢, —¢, 100

rae ®, — KOJIMYECTBO J>KUIKOCTH, 00pabaThIBAEMOW METaHOJIOM,
kr/10°M’; ¢;, ¢, — MAcCOBBIE CONCPKAHMS COOTBETCTBEHHO CBEXEro (3aKa-
YMBaEMOro) ¥ 0TpabOTaHHOTrO (HACHIIIEHHOr0) MeTaHona, %.

KosnruecTBO BOJIBI, BBIICIUBILEHCS U3 ra3a Mpu €ro JABHKEHUH U BbI-
HOCHMOE C ra3oM W3 IU1aCTa, T. €. TO KOJHYECTBO BOJbI, KOTOPOE JOJIKHO,
OBITH 00pabOTaHO METAHOIOM, PACCUUTHIBAIOT IO (PopMyre

Acoz(co1 —a)z)+a)3,

IJie O] ¥ O, — COOTBETCTBEHHO BJIArOCOJEPIKAHKUE B HAYAIBHON U KO-
HEYHOI TOYKAaX 3alIMIIAEMOro yuacTka, kr/10°M’; s — KONMUeCTBO Iuia-
CTOBOW BOZIBI,  BBIHOCHMOE C Ta30M (MEXaHWYECKUH BBIHOC), KI/ 10°M°.

w, r/ml

0
0,08
a6
004 =
9037
002

001 b
0008,
0004 - i
g0z Elce _ | , I
-4 ] 50 100 t°C
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Puc. 6.18. PaBHOBecHoe coziepanue mapos Bomel mpu 20 °C u 0,1 MIla B cucteme
MIPUPOJHBIN ra3 — BOAA IPU PA3IMYHOM JaBJIECHUH PACTBOPUMOCTHU

PaBHOBecHOe Bitaroconepxanue raza (; U ®,) OHNPEIeNsIoT Mo Ho-
Morpamme (puc. 6.18) mpu HauaNbHBIX p; U, ¢;, U KOHEUHBIX Pa, {; 3alH-
IIEHHOTO Y4YacTKa; A® MOXHO OIPEAEINTh 3KCIEPUMEHTAIBHO, OT-
JIETIBHO T10 CKBaYKMHAM H B II€JIOM TI0 TEXHOJIOTHYECKUM JINHUSM.

KonmyectBo Meranona, pacTBopsiomierocs B ra3oBoi (ase, ompe-
JiersieTcst mo popmyrie

q,=0,00le-c,,

rJie @ — KOO((UIMEHT PAcTBOPEHHS METAHONA, KI/M'.

UncneHHOEe 3HAYEHHWE a NP COOTBETCTBYIOIIMX pafolpenernse-
Tcs 1o puc. 6.19.

Puc. 6.19. I3mMenenue conepkaHust METaHOJIa B Tazax
TIpY pa3iIMYHON TemIiepaType

KonuyecTBo MeTaHONa, MepexoAsilee B KOHACHCAT, 3aBUCUT B HaHW-
0OJIBIICH CTENEHH OT YACIBHOIO KOJIMYESCTBA BBIACIAIONICIOCS KOHICH aTa,
cocraBa (0COOCHHO OT KOIMYECTBa apPOMATHYCCKUX YIVICBOJOPOAOB B KOH-
JICHCATE), NABJICHHS, TEMIEPATYphl U KOHLCHTPALMHA METAHONA B YKHOKOM
BOJHOH (haze.

B o0uiem Brjie KOIMYECTBO METAHOJA B KOH/ICHCATE OMPEACIIACTCS 10
¢bopmyne
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q,=C.G/100,

rme C, — MaccoBas pacTBOPHMMOCTH METAaHONA B KOHACHcaTe, %o
Gy — yIeTbHBIN BBIXOJ] CEIPOTO KOHJICHCATA, OMPEACISICMBIA 3KCIICPUMEH-
TaJbHO MPU OTOOPE TPOO M3 KOHTPOJBHBIX ITyHKTOB U OIPEICIICHUS 00be-
Ma KOHJeHcaTa B JTOOBIBAEMOM rase, Kr/ 10° M>. Tlo 0GOGIEHHBIM JuTepa-
TYPHBIM JaHHBIM, KpUBas PaCTBOPHUMOCTH METAHOIIA B KOHJICHCATE B BOJ-
HOW (a3e ¢, VIOBICTBOPHUTENHHO AaNMPOKCUMHUPYETCS BBIPAKCHUEM
C.=10"¢c; +0.0lc,.

[Moxcrasisist yMcneHHbIE 3HAUYEHUS Cy, HAXOMuM Ci.

Pacxon MeTaHONA HA TEXHOJIOTHYECKUE TIPOIIECCH HEOOXOJMMO YBe-
JIUYATH Ha 00bEM CYMMBI TIOTEPh, KOTOPHIH CKIaABIBACTCS U3 TIOTEPH:

— Ha HEPAaBHOMEPHOCTH TIO/IaYl METaHOJa (COTrJIacHO HOpMaM OHH
JIOJDKHBI COCTABIIATE He Ooiee 15 % OT HOpM pacxoja Ha TEXHOIOTUICCKUI
Tporiecc);

— OT yT€UeK, BEIMYNHA KOTOPBIX, MO JAHHBIM MPOCKTHBIX H UCCIIEIO-
BaTeJIbCKUX OpraHm3anuii cocrasnser 0,010 kr/knv’;

— OT WCMApEeHUS B pe3epByapax, BEIIMYWHA KOTOPHIX MO OMBITHO-CTa-
THCTHYECKNM AaHHBIM coctasisier 0,003 kr/10°w’.

7. TPAHCIIOPTHPOBKA ¥l XPAHEHHUE CKBAKIHHOI
MPOXYKIMI HA HIEJL®E

7. 1. TpaHncnopTHpPOBKA 10 TPYOONPOBOAAM

JloOkiBaemast B MOpe MpoxyKuusi, He(Th M Ta3, T0JDKHA OBITh MOATO-
TOBJIEHA K TPAHCIOPTY; MPHYEM, €CIM Ta3 MOJAETCs HENOCPEACTBEHHO B
MIOJIBOJTHBIE T'a30IMPOBOJIBI, TO HEPTH MOXKET TPAHCIIOPTUPOBATHCS KaK I10
TpyOOIIPOBO/IAaM, TaK M TAHKEPAMH, YE€PE3 CHCTEMBI MOPCKOTO HAJIMBA.

Ilocne w3BiedeHUs] MPOAYKTA U3 3EMIM OH JOKEH TPAHCIOPTHPO-
BaThcsl ¢ Mopst Ha Oeper. OZHOBPEMEHHO C MOHTaXOM J00BIBAIOIIEro 000-
pyaoBaHus TpyOOYKIaouHble OapXu W OpHrajsl 3aHUMAIOTCS YKIAIKOH
TpyOOIIpOBOAA IJIst TPAHCIIOPTUPOBKU HE(TH U ra3a OT IIaTPOpPMBI 10 Mec-
Ta Ha3HAYCHHUSI.

JummHa 3TuX 0ap:k MoxkeT 10xXoauTh A0 150 M, a ykiiaapiBaeMble
uMH TpyObI 10 1525 MM B namerpe. TpyObl 00bIYHO OCTABJISIIOTCS /LT~
HOM 12 M, M1 MOT'YT OBITh NOKPBITHI 0€TOHOM /1A yTsaxeaeHus. TpyObl
NPUBAPUBAIOTCA APYT K APYTY BAOJIb TUHUH COOPKH, IIPOXOAsILIEH 110
AauHe 6ap:ku. Baoab 3Toi JTUHUM Paclo/IokKeH Psi/i CBAPOYHBIX MO-
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CTOB, I/le pa00TAlT BHICOKOKBAJIM()UIINPOBAHHBIE CBAPIINKHA HA BbI-
c0K03( peKTUBHBIX CBAPOYHBIX MAIIIMHAX.

Puc. 7.1. JIns ycTaHOBKY MOABOAHBIX TPYOOIIPOBOJOB IIPHMEHSIOTCS
Pa3IHYHbIE TUIBI OapiK
Honynorpy){(m,le pa60Ta}0T B CYPOBBIX YCIIOBUSAX U B I‘IIy60KI/IX BOJax, yKjIaabIBas
TpyOy mo 1525 MM B nuamerpe

ITo mMepe mepemenieHns] KaXkaoi ciienyronied Tpyobl Ha CBapOUYHBIHA
Y4YacTOK, OHa CTAHOBUTCSI YACTHIO TPYOOIIPOBO/A, KOTOPBIHM NMPOXOIUT Yepes
KOpMy OapXu KO IHY MOpsl, ¥, HAKOHEl, K TepMHUHAITY, HAXOAAIIEMYCsl Ha
PacCTOSIHUM B HECKOJIBKO coTeH Muib. CO CBapOYHOI'O y4acTKa TpyOompo-
BOJ NEPEMEIIACTCs Ha YYacTOK PEHTT€HOCKOIMH, IJE€ KaXKAbli HOBBIN
CBapHOH OB MpoBepsieTcss Ha Hanwuue naedekroB B coenuHeHuH. Ecmm
nedexToB He 0OHApYXEHO, CBApHOI IIOB MOKPHIBACTCSI aHTHKOPPO3HMHHON
M30JIHUEH.

ITo mepe yBemmuenus JUIMHBI TpyOompoBonma Oapka IepeMemacTcs
BIIEpe, KaXKIbII Pa3 HA HECKOJIBLKO METpoB. Ilocne kaxaoro nepeMerieHus
Oapkm HOBBIM Y4YacTOK TpyOONpoOBOJa, NPUBApEHHBIH, ITOJBEPTHYTHIN
PEHTTEHOCKOIIUY U 3aW30JIMPOBAHHBI, CIIyCKaeTCs C KOPMBI B BOAY BHU3
10 HAKJIOHHOH IUTOIIaJKe, Ha3biBaeMoi cTuHrepoM. CTHHTEp ITOJIepKHBa-
eT TpyOy 0 HEKOTOPOI'0 PACCTOSIHUS IT0J] BOJIOH M HAIPABIISET €€ o] He-
OOJTBIINM YTJIOM Ha MOPCKOE JIHO.

ITo mepe nmBwkeHHs TpyOOYKIIamouHON Oapku, OHa TSHET 3a COOOH
TUTYT, KOTOPBIA POET TPaHIIEI0 Ha MOPCKOM jHe. TpyOompoBos yKiiaabiBa-
eTcsl B TPaHIIEIo, TAe OH OyJeT 3aIlMIIeH OT MOBPEKACHHUS MyTEM eCTecT-
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BEHHOM 3aMBIBKM WM 3aChIIKH. MOpCKHE TEUEHHWsI NEepPEMEIIAIOT IIECOK,
BBIPBIBAEMBIN TIIIyTOM, 0OpPaTHO B TPAHILEIO, IOKPHIBAst TPYOOIPOBO/.

B mpouecce yxmagku TpyO BOmONIA3bl IMOCTOSTHHO HHCHEKTUPYIOT
cTuHrep M TpyOompoBon. OHHM CIIEAAT 32 OTCYTCTBHEM MpENATCTBHH Ha
MOPCKOM JIHE, TPAaBHIBHON YKJIQJAKOH TpyOOmnpoBoia M HaUISKAIIUM MO-
JIO)KEHUEM CTHHTepa.

3areM, mocie 3aBepLICHUs MPOKIAIKK TpyOOnpoBosa K miatdopMe,
BOJI0J1a3bI MOJICOCIMHSIOT €ro K CTOSIKY, Y4acTKy TPYOOIpOBO/a, KOTOPBIi
MIOZIHUMAETCS C MOPCKOTO JIHA K TTay0e W KPEIHUTCS K KOHCTPYKIIUH.

Jo ’kcmuryaranuu Tpy0OnpoBoaa OH A0/KeH ObITh CIIPECCOBAH U
NMPOBEPEH HA MIOTHOCTh. AHAJIOTHYHO, Bce 000pyA0BaHue HA naxyoe,
TPYOONPOBOJ ¥ MPOBOJKA, KJIATIAHBI U MEPEeKJII0YaTe 1, HACOCHI U CHC-
TeMbI, H3BJIEKAIOIIHE CHIPYIO He()Th U3 3eMJIH, OUHIIAIOLIHNE ee U NPo-
TAJIKUBaIOILeE ee B CTOPOHY Gepera, 10/1:KHbI ObITh MHOTOKPATHO HC-
NMBITAHBI, YTOOBI YOEAUTHCS B 0€30TKa3HOH padoTe H OTCYTCTBHH OIAacC-
HOCTH /ISl YeJI0BeKa WJIH OKPY Kalomei cpeabl.

Tpy60onpoeoowst MoTyT OBITH TIPOIOXKEHBI B pa3auyHble MecTa. OnHU
BEAYT K MOPCKMM COOpPOYHBIM CTAaHIMAM, TA€ HeTh M ra3 MmoaBepraroTcs
JTANTbHEHIIIEMY pa3/IeieHHIO, HAIMpPaBISIIOTCST 00paTHO B TPYOOIPOBOA M K
Oepery U1 IOTIOTHUTENBHOM nepepaboTku (puc. 7.2).

Jpyrue TpyOonpoBo/Ibl 3aKaHYMBAIOTCS Ha Oepery B OompInx Hedre-
0azax, rae *KHUIKHUE YIIIEBOAOPOABI XPAHATCS JUIS MOCIEIYIOIEro pacrpe-
JiesieHnsl 1o HedTenepepadaThIBAIONMM 3aBOJaM. Y TJIEBOAOPOIBI MOTYT
TPaHCIIOPTHPOBATECA TIO MOA3EMHOMY TPYOOIpOBOIY MpsAMO Ha Hedrerme-
pepabaTbIBaroMii 3aBOJ, WIM K MOPCKOMY TEPMUHAIY UIS TOTPY3KH Ha
TaHKEpPHI, HAIPaBJISIONINECS B APYTHE YACTH CBETa.
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Puc. 7.2. TpybonpoBosl gocTaBisiioT HedTh Ha HedTebasy,
o100HYI0 N300 paskeHHON Ha PUCYHKE, I/ie IPOMXYKT XPAHHTCS
JI0 TPaHCIIOPTHPOBKY Ha HedTenepepadaThIBAIOIIHIA 3aBO

Heckonbko TaHKEpOB MOTYT 3arpyKaTbCsl M pasrpykaThcsi ¢ MHOTO-
MIPUYAIBHOTO TEPMUHAJIA, WM OAWH TaHKEP MOKET 3arpyXaTbCsl U pasrpy-
JKaThCs B CHCTEME C 3asKOPUBAaHHUEM Oysl.

MHoromnpryaibHble TEPMHUHAIBI HAXOAATCS B 30HAX, YKPBITHIX OT Cy-
poBoii morozsl. OHK MOTPYXKAIOT WIM PasrpykaroT HePTEIPOLYKTH C MO-
MOIIBI0 THI'AaHTCKHX CTpEJ, CIPOEKTHPOBAHHBIX C LENbI0 KOMIICHCAIUU
TIepeMeIeHNs] CyHA, BBHI3BAHHOTO NPHIMBAMU M OTIMBAMH WIN MCEHSIO-
HIelCst Harpy3KOil.

[Ipn cucreme ¢ 3asKOpMBaHUEM Oysl TAHKEp COEIUHSETCS LUIAaHTaMH
KPYIHOTO AWaMeTpa ¢ MIApHHUPHBIM coennHeHrneM. CBoOogHOE mepemertie-
HHE COeMHEHUs 00eCTIeYnBaeT BO3MOKHOCTD 3arpy3K HE)TH HE3aBHCHMO
OT MEpEMEIIECHNUS CyTHA BCIICIICTBHE TEUCHHUI 1 BOJIH.

C TankepoB niu OeperoBbIX He)Teda3, chipast Hep)TH U IPHPOI-
HBIii ra3 NOCTYNAIOT Ha GeperoBoii 3aBoj1, I7le OHU MepepadaThIBAIOTCS
B NPOAYKTHI JJI5l He()TAHOM, ra30B0i U XMMHYECKOH NPOMbIILICHHO-
cTu. Ha 3Tix 3aBoaax yrijieBoopoabl CTAHOBSITCSI HHIPeueHTaMM ISt
MHOTOYHCJIeHHBIX MPOAYKTOB, ¢ KOTOPHIMHU MbI €>Ke/THEBHO CONIPHU-
Kacaemcsi. OHH NpeBpaIIAIOTC B OeH3MH U MOTOPHOE MAcJI0, B CHHTe-
THYeCKHe TKAHH M MJIACTMACCHI, B acaJbT U APyrue NPOMbILILIEHHbIE
NMPOAYKTHI, H B TOIJIMBO /ISl MPOMBIILIEHHOCTH M HAILIMX JOMOB.
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7. 2. Tpancnopr rasa

IIpennonaraercsi, 4TO0 TPAHCHOPT Tra3a JOJDKEH OCYLIECTBISATBHCA 3a
CYET €CTECTBEHHOT'O JIaBJIeHHs. B CBs3M ¢ 3THM pabouee JaBlicHUE B CHUCTE-
Me 00OpyZOBaHUs JOJMKHO OBITH PAaBHO WJIM IOYTH PaBHO YCTHEBOMY JlaB-
nenuto. TpaHcnopTHUpoBKa He(TH, ra3a WIM Ta30BOro KOHJEHcCAaTa U3
palioHa MOPCKOM JOOBIYM K MECTy IepepabOTKH 4acTO OCYLIECTBISIOT
110 TIOJIBOAHBIM TPYOONpPOBOAAM, Il COOPKH M YKIIAJKH KOTOPBIX CTPOSITCS
crienuasbHbIe Cya-TpyOOyKIIa[uMKH.

Puc. 7.3. CyHo 111 HONBOIHO-TEXHUYECKHX padoT

B Hacrosiiee Bpemst Ha CyJax 3TOTrO THIa HCIOJIB3YIOTCS [IBa CIIOC00a
YKIIaJKH TpYOOIpOBO/a: HENpEephIBHOE HAapalluBaHWE TPyOONpoBoaa M pas-
MaTblBaHHE 3apaHee IIOATOTOBJICHHBIX IUIETCH TMOKMX Tpyo c Oapabana
6omb1moro muamerpa. HeobxomumocTs ykinaaxu Tpyo auamerpoM a0 1200 mm
Ha ryouny 1o 360 M npu BosHEHMH 45 0auIoB CrIOCOOCTBOBAJIA MOCTPOHKE
COBPEMEHHBIX CY/I0B-TPYOOYKJIQTIMKOB KaTaMapaHHOTO M ITOJYHOTPY>KHOTO
THIIA.

Paccmotpum criocob ykimaaku TpyOOIpOBOAa, KOTOPHIM HAapaIlIMBaeTCs
13 OT/ACNBHBIX TPYO HA MEXaHHU3MPOBAHHONW MOHTAXHOW JIMHUH, TJE TPYOBI
CTBIKYIOTCS,  LICHTPUPYIOTCS,  IIPUXBATBIBAIOTCS,  CBAapHBAIOTCS,  OCY-
IIECTBIISIETCS. KOHTPOJIb CBAPHOTO IIBA M HM3OMSIIUS CTHIKOB. CymHO Tie-
pemeraercs ¢ HOMOIIBIO SIKOPHOTO YCTPOHCTBa. SIKOpst 3aBOIATCS] OyKCHpaMu
obecriedeHns. YKIIaaKa rOTOBOrO TPyOOINpOBOja NpH HEOOJBIION TITyOWHE,
KOTJ]a pajyc M3ruba TpyObl OBOJIBHO BEIHK, IPOU3BOIHUTCS CO CITyCKOBOTO
YCTPOMCTBA, KOTOPOE PACIIONIOKEHO 32 KOPMOH Wi 110 0opTy (puc. 7.4).
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Ha Gompmmx niryOmHax mpu HEOONBIIOM pajiiyce KpUBU3HBI TPYObI HC-
MTOJIB3YETCS CIICIUATbHOE HAKIIOHHOE YCTPOMCTBO — cruHTep (puc. 7.5).
JnuHa ctuHrepa Moket gocturats ISO M.

OOmmmii BUJ COBPEMEHHOrO TPYOOYKJIaMMKA TTOMYHOTPYKHOIO THIA TIO-
kazaH Ha puc. 1.15. Ero riaBHbIe mapamerpsl: [yiMHa HanoOonbmias 146,5 M, mm-
puHa 33,0 M, BeIcoTa 6opTa 13,0 M, ocanka makciManbHas 7,0 M, sxumax 200
yenr. CyHO 000pyJ0BaHO AECATHIO SKOPHBIMHU JIeOEIKaMH TATOBBIM YCHIIHEM
1700 xH kaxxpas, quamerp IKOpHOro kaHara 64 MM, JUIMHA KaHAaTa HAa Kax-
noit nedenke 3000 M. TIprBox IN3ENBANEKTPHUECKUN, KOIMYECTBO IIIaBHBIX
TEHEpaTopoB 5, KaKblil MOIIHOCTBIO 1O 1,15 MBT, kpome Toro, cymmap-
Hasi MOIHOCTb BCIIOMOIaTeNbHBIX reHepaTopoB 2,9 MBrt. Ha cynne ycra-
HOBJIEH KpaH rpy3onoabeMHocThio 250 T, BbuUleT crpenbl 40 M, BpIcOTa
rogbeMa raka HaJl ypoBHeM Boxsl 60 M. /lnaMerp ykimamsiBaeMoro Tpyoo-
nposozia ot 216 mo 813 MM, rryOuna Bozsl npu ykianake ot 10 go 300 m,
MIPON3BOUTENEHOCTH YKIaaku oT 1500 mo 1800 m/cyr.

T T = 1
Puc. 74. Yxanka TpyoorpoBoza npH Puc. 7. 5. Yiiaaxa TpyOorpoBoza npu
HEOOJIBIIHX TITyOHHAX: OOJIBIINX IITyOHHAX:
1 — cnyckosoe ycmpoiicmeo; 1 - cnyckosoe ycmpoiicmeo,
2 — kKopnycmpyboyKkiaoduKa,; 2 — cmuneep; 3 — AKOpHULUL
3 — kpan; 4 — mpy6onpo6od 3—kanam; 4 — mpy6onpogoo;
5 — AKOpHLIL KaHam 5 — kopnyc mpyboyknaduuxa

7. 3. Bo3aymHasi TpAaHCIIOPTHASI CHCTEMA

Jlyiss TpaHCTIOPTUPOBKH HE(TU C MYHKTOB COOpa MPEIaraeTcs TAKKE
HCIIOJIb30BaTh BO3MYIIHBINA TPAHCIIOPT HA OCHOBE Aupmkadiei . [Ipu atom
cXeMa TPaHCHOPTUPOBKH MPEyCMATPUBALT JIOCTABKY EMKOCTEH 10 BO3/Y-
Xy 0e3 BO3JCHCTBUS HA MOPCKYIO CPEIy U MOXET OCYIIECTBISATHCS MO
KOITBIeBOH cxeme (puc. 7.6).
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IlonesHast MoAenb OTHOCUTCS K JIETATENIBHBIM almapaTaM JIerde BO3-
JlyXxa, a IMEHHO K BO3IYLIHBIM CaMOABIKYLIMMCS TPAHCIOPTHBIM CPEACT-
BaM JUIS OXpaHbl HEPTSHBIX M ra30BbIX MAarHCTPaAJIbHBIX TPYOOIIPOBOJIOB B
TPYAHOAOCTYIHBIX U MaJOOCBOEHHBIX pallOHaX.

W3BecTHa BO3AyIIHAs TPaHCHOPTHAs CHCTEMA, COAEprKallas JBa Ia-
paJUIeNBHBIX TPOCA, YCTAHOBJIEHHBIX B OaliMakax, 3aKpeIUICHHBIX Ha
I'-o0pa3Hoii BepuIMHE HPOMEKYTOUYHBIX OIOP, TPAHCIIOPTHOE CPEACTBO,
COEAMHEHHOE C TPOCAMH HAINPABISIOIIMMU 3BEHbSIMH, KOTOPBIE HIAPHUPHO
CBSI3aHBI C PAMHBIMH TEJIEKKaMH, CHA0)KEHHBIMH YNPYTHMH 3JEMEHTaMH,
CBA3BIBAIOIINE HAMPABIISAIOIINE 3BE€HbS B IUIOCKOCTH, NMEPIEHAUKYISIPHON K
HANpPaBICHUIO JBIKECHHSA, KPOME TOTO, BEPXHSS YacThb MPOMEXKYTOUHBIX
OTIOp BBINOJHEHA U3 JIBYX |'— 00pa3HBIX BEpIINH, K TOPU30HTAIBHBIM IOJ-
KaM KOTOPBIX MOABEIIECHBI OallMaKy TPOCOB.

HenmocraTkn yka3aHHOW CHCTEMBI 3aKIIIOYAOTCA B OTCYTCTBHU BO3-
MOXKHOCTH PETYAUPOBAHUS BBICOTHI ONOpP I aJaNTallid TPaHCIOPTHOIO
Cpe/CTBa K HEPOBHOCTSM penbeda MOBEPXHOCTH OXPaHSIEMOro (00CITyXu-
BaeMOr0) y4acTKa MECTHOCTH M OCYILIECTBIICHHS JBIKCHHUS TPAHCIIOPTHOTO
CpeACTBa IO 3aMKHYTOMY KOHTYPY C OCYIIECTBICHHEM MPOIOJIBHO-
MOMEPEYHBIX MEPEMEIEHUN YTO CHIXKAET HAJAEKHOCTh OXpaHbl KOHTPOIU-
pyeMoro y4acTka 1 KO3 QHIEHT MOIE3HOI0 ero 00CITyKUBAHNSI.

3amauell TONME3HOM MOJENH SBIsETCs pa3pabOTKa CHCTEMBI IMO3BO-
JSIOMIEH PEryaupOBAaHUE BBICOTHI ONOp JUIS aJalTald TPaHCIOPTHOIO
Cpe/CTBa K HEPOBHOCTSIM penbeda MOBEPXHOCTH OXPaHSIEMOro (00CTyXu-
BaeMOr0) y4acTKa MECTHOCTH M OCYIIECTBIICHHE ABWXECHUSI TPAHCIIOPTHOTO
CpeAcTBa MO 3aMKHYTOMY KOHTYPY C BO3MOXHOCTBIO IPOJOIBHO-
MONEPEYHBIX MEPEMEIECHUN JUIs YBENWYEHHUS IUIOIAAN OXPAaHAEMOro yda-
CTKa MECTHOCTH.

TexHUUEeCKUM Pe3yNIbTaTOM SBISAETCS MOBBIIEHUE HAJEKHOCTU OXpa-
HBI KOHTPOJIUPYEMOI'O y4acTKa.

TexHUYecKn pe3ylbTaT JOCTUTAETCs TEM, YTO U3BECTHAS BO3MYI-
Hasl TPAHCHOPTHASI CUCTEMa COAEPKHT JIBa MapaJUIEIbHBIX TPOCa, YCTAHOB-
JICHHBIX B OalIMakax, 3aKpeIUICHHBIX Ha ['— 00pa3HBIX BEpIIMHAX IpOME-
JKyTOYHBIX OHOp. TpPaHCIIOPTHOE CPEACTBO C MPUBOIOM W COSIMHEHHOE C
TpOCaMH HAIPABIIIOIIMME 3BEHBSIMH, KOTOPBIE MAPHUPHO 3aKPEIUICHBI HA
MIOBOPOTHBIX PaMHBIX TENEXKaX, CHAOKEHHBIX YHPYTHMH 3JIEMEHTAMH,
CBSI3BIBAIOIINE HAIPABJIAIONINE 3BEHbS B IUIOCKOCTH, MEPICHIUKYISIPHO
HAINpaBJICHUIO ABWXEHHS, COTJIACHO MOJIE3HOH Mojenu. IIpomexyrodnas
OITOpa BBINOJHEHA C BO3MOXKHOCTBIO PETYIHMPOBAHUS €€ BHICOTHI, & HAa €€
BEpPXHEW YACTH KECTKO 3aKPEIUIEH TOPU30HTANBHBIN KPOHIITENWH, Ha KOHILIE
KOTOpOH YCTaHOBIEHHBI I” — 00pa3Hble BEPUIMHBI, IPHYEM, IPOMEKYTOTHEIE,
peryimpyeMble OIOPbI YCTAHOBJIEHBI Ha ITOBEPXHOCTH y4acTKa MECTHOCTH
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JUIS OCYIIECTBJIEHHS MPOIOIBHO-TIONEPEYHOTO MEpEeMEIleHHsI 110 TpocaM
TPAHCTIOPTHOI'O CPEJICTBA 110 3aMKHYTOMY KOHTYPY.

Taxkast cuctema 3¢ ¢eKTHBHA PUMEHHUTENIHLHO B TOPHCTONH M CHIIBHO
MIepeceYeHHO MECTHOCTH, a 3aTpaThl HA CTPOWUTEIHCTBO JOPOr M TpaHC-
MIOPTHBIX COOPYXXCHUM 3HauMTedbHbIe. OHA IO3BOJIIET KOHTPOJIMPOBATH
OXpaHAEMBIIl yJacTOK B JII0O00H TOYKE, OCTABAsICh HA ONTHMAIIEHOM BBICOTE.

CymHOCTh TIOJNE3HOH MOJENN TOSICHSETCS YepTeXamH, IJe Ha
puc. 7.6. a n300pakeH OOIIMIA BUJ CUCTEMBI; Ha puc. 7. 6. 6 — pa3pe3 A-A
Ha pHc. 7.6. 6 — n300pakeH OOUHI BUJ CUCTEMBI, BHJ] CBEPXY.

BosnymHas TpaHCIOpTHasl cHCTEMa COAEPXKHUT OMOpHI 1, BBIIOTHEH-
HBIE C BO3MOXKHOCTBIO PETYJIMPOBAHMS €€ BBICOTHI M3BECTHBIMH TEXHHYC-
CKUMH peIIeHHsIMHE (HarpuMep, peiika — IMeCTEepHs C CUCTEMOH yIpaBIeHHs
Ha ¢wur. He mokazaHa). Ha BepxHel 4acTH perympyeMbIX IPOMEXYTOUHBIX
orop / JKEeCTKO 3aKpeIUIeHbl TOPU30HTABHBIE KPOHIITEHHBI 2, Ha KOHIaX
KOTOPBIX YCTaHOBIICHBI | — 0Opa3Hble BepmMHbI 3, CBEpXy Ha TOPH30HTAIb-
HBIX TOJKax 4 KOTOPBIX 3aKPEIUICHHI JiBa OalMmaka J, B KaXXIOM M3 KOTO-
PBIX YCTaHOBJIEHBI TapaJUIEIbHBIE MEXIy cO00# Tpockl 6 n 7. Han B3auMHO
MapaJuIeIbHBIMU TpocaMy 6 M 7 B B3BEIICHHOM COCTOSHHHW PACIOJIOKEHO
TpaHCTIOPTHOE cpeAcTBO 8. K HIDKHEMY OCHOBaHHMIO paMHBIE TEIEXKKH 9 HA
BHEITHUX CTOPOHAX MMEIOT HalpaBiIsFoNIMe 3BeHbst /() ¢ 3aXBaToM, KOTO-
pBI€ OTHMM CBOMM KOHIIOM IIApHUPOM // yCTaHOBJICHBI HA PAMHOH TENEX-
Ke 9, a 3axBaTOM HaNpaBIIAIONIME 3BeHbs /() OXBAaTHIBAIOT CHU3Y M HAPYXK-
HOW CTOPOHBI KaXKJIbI M3 ABYX TpocoB 6 U 7. Kaxkaas u3 HampaBIIIOIMX
3BeHbeB /() coenmHEHa B CpelHEH CBOEH YacTH C paMHOW TENEXKOH 9 U
MEXIY cOo00H B TUIOCKOCTH, NEPIEHANKYISIPHON HAIPABICHUIO JIBIDKCHMS,
YOPYTUMH IeMeHTaMu 12.

Hanmune ynpyrux s71€MEHTOB M IMIAPHUPHOE  COCIWHEHHE C TIO0BO-
POTHOH paMKOW — TeNneKKoW 9 MOo3BONSET O0CECICUNTh BEPTHKAIBHOE U
OOKOBOE TMO/KATHE 3aXBaTOB, HANIPABIIAIOMNX 3BeHbEB /() K TpocaM 6 u 7
JUIS OCYIIECTBIICHHS ITPOIOJIBHO-TIONEPEUHBIX MEPEMEIICHHH 110 3aMKHY-
TOMY KOHTYPY. A KOHCTPYKIHSI PErYIHpOBOUYHBIX orop / obecrieunBaer
CTPOTrO TOPH3OHTAIBHOE MEpPEeMEIIEHHE TPAHCIIOPTHOTO cpeacTsa § 1Mo
TpocaMm 6 W 7 HE3aBUCHMO OT HEPOBHOCTEH pernbeda MOBEPXHOCTH OXpa-
HSIEMOI'0 yJacTKa.

JIJisl OXpaHbl TEPPUTOPUH CO CIOKHBIM penbeoM U Ha TpeOyeMyro
IITyOMHY TPaHCIOPTHOE CPEACTBO & MepeMeniaeTcs M0 B3aUMHO Mapaj-
JETbHBIM TpocaM 6 W 7, 3aKPEIUICHHBIM Ha PETYIHPYEMBIX MPOMEXYTOd-
HBIX omopax [, yCTaHOBJEHHBIX Ha TPAHUIIAX OXPAHSIEMOr0 YydJacTKa
(puc. 7.6, a). IIpudem perymupyeMble IPOMEKYTOUHBIC OMOPHI / YCTaHABJIMBA-
JOTCS C BO3MOXKHOCTBIO O0OECIIEUEHHsS TPOAOIBHO-TIONEPEYHBIX IepeMe-
IIEHUI TPAHCIIOPTHOTO CPEACTBA &8 M0 3aMKHYTOMY KOHTYpY (puc. 7. 6. 8 ).
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IToBopoTHast pamHasi Tenexxka 9 TPAHCHOPTHOIO CPEACTBA § IMO3BOJISIET
o0ecIieunTh €My BEpPTHKAIBbHOE W OOKOBOE TOJDKATHE 3aXBATOB HAIPaB-
JISIIOIUX 3BeHBEB /() K TpocaM 6 W 7 NSl OCYLLECTBICHUSI UM MPOJOJIBHO-
MTOTIEPEYHBIX TICPEMEIIICHUH T10 3aMKHYTOMY KOHTYPY (ur.2).
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Puc. 7. 6. Cxema BO3ylIHON TPAHCIOPTHON CHCTEMBI

B cJ1ydac NIpUMCHCHUA ﬂaHHOﬁ CUCTCMbI Ha IMPAKTUKE HC 3arpsA3HACT-
CsA OKpyKaromas cpcia O'I‘pa6OTaHHI>IMI/I TOKCUYHBIMHM Ta3aM{ Ha3eMHOM
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aBHAIMOHHON TexHUKH. OcymecTBisercs d((EeKTUBHOE KPYIIIOCYTOYHOE
MATPYANPOBAHUE CTPATETUICCKUX OOBEKTOB B OTJAJICHHBIX U MaJIOOCBOCH-
HBIX paliOHaX B CJIOXHBIX KJIMMATHUCCKHUX YCIOBHSIX

7. 4. Xpanenne HeTH B MOPCKHX yCJIOBUAX

Xpanenne He(hTH B MOPCKUX YCIIOBHSIX ITTO3BOJIIET AOOBIBaTh HE(TH
Jla’ke TIPY BPEMEHHOM TPEKpAIIEHUH OTIPY3KHU ChIpOH He(hTH, UTO CIIydaeT-
Csl TIpY TPAHCHOPTHUPOBKE HE(DTH C MOMOIIBIO YEIHOYHBIX TAHKEPOB HIIH
TIPY TIPOBEJICHNN PEMOHTHBIX paboT Ha BHELIHEM TPYOOIIPOBO/IE.

Emxocty s xpaneHust HepTH yCTaHABIMBAOT JIMOO OTJENBHO, JIHOO
B COCTaBE TEXHOJIOTHYECKOro KOMIUIeKca miatdopmel. B mocieanem ciy-
4yae JOCTUTAETCsl 3HAUUTENIbHASL YKOHOMHUSI CPENICTB 3a CUET MCHOIb30BAHUS
OITOPHOM KOHCTPYKIMU IIaT(HOPMBI M €€ CUCTEM OOCITY)KHBAHHS, a TAKXKe
3a CYeT TOro, YTO OTNAAAET HEOOXOJUMOCTh B CTPOUTEILCTBE TPYOOIIPOBO-
JIOB MEKIY EMKOCTBIO ¥ Tu1aTopMoi. OTHAKO BOSMOYKHBI M JIOTIOTHUTENb-
HBIE PACXOMbl HA CO3JJaHHE CUCTEM IIBAPTOBKU JAJIS YEIHOUHBIX TAHKEPOB.
HenocraTok 3Toro BapnaHTta pasMemeHus eMKOCTeH Ul XpaHeHHusT HeTH
3aKJII0YAEeTCsl B TOM, YTO TPEOOBAaHUS OE30IMaCHOCTH HANATraloT OINPEACICH-
HBIE OFPaHUYEHHMS Ha 3KCIUTYaTalluI0 BCETO TEXHOIOIMYECKOr0 KOMIUIEKCA.

B kauectBe emkocrteil A XpaHeHHs He(TH B Mope OOBIYHO HC-
TIOJB3YIOT TIEPe00OPYIOBaHHBIE TAHKEPHI, CIIEIHAIbHO MTOCTPOCHHBIE Oap-
KW, pe3epByaphl Ha MOIYMOTPYKHBIX YCTAHOBKAaX WJIM B KOJIOHHAX ¢ IIap-
HUPHBIM COEIMHEHUEM, TaHKH, BKIIOUCHHBIC B OTIOPHBIM OJIOK TpaBHTAI-
OHHOTO WX (PEepPMEHHOTO THIA, a TAK)KE yCTAHOBJICHHBIC HA JTHE €MKOCTH,
CBSI3aHHBIC C TPABUTAIMOHHBIMH KOHCTPYKIMSIMH WM TOABOAHBIMH JKC-
IUTyaTallMOHHBIMU CHCTEMaMH.

7. 4. 1.. ®axkTopsl, onpeaesonie BbIOOP criocoda

XpaHeHus1 He()TH B MOPCKHUX YCJOBHSIX

Be16op crocoba xpaneHus HEYTH B MOPCKHX YCIOBHSAX 3aBHUCHUT OT
SKOHOMHMYECKHX (PaKTOPOB, TAKMX KAaK SKOHOMHYECKHE IMPEUMYIECTBA U
pacxonsl Ha XpaHeHHe HeTH. B oTimume oT 100BMM U TPaHCHIOPTHPOBKH
HeTH ee XpaHEHHE HE SBIAETCS CYNIECTBEHHBIM KOMIIOHEHTOM IIpOIIecca
pa3paboTKu HEMTSITHOTO MECTOPOXKICHHMS, M €T0 LEeNIeCO00pPa3HOCTh OIpese-
JISIETCS TOJNBKO Ha OCHOBE SKOHOMHYECKOT0 aHAJIH3A.

DOKOHOMHUYECKHE MPEUMYIECTBA MOPCKOI'O XpaHEHUs HE(TH BBI-
TEKaroT n3 OOEcIeueHMs] HENpPEephIBHOCTH mporecca HepTenodbmu. [lo-
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CKOJIbKY BpPEMCHHBIC OCTAHOBKH, BBI3BAHHBIC HEMONAIKaMHU B TPY-
OOTPOBOIHON CHCTEME, CBOMATCS K MUHHMYMY, TOSBIISIOTCS JIBA CYIIECT-
BEHHBIX MTPEUMYIIICCTBA!

— YBEIHMYCHHE JOXO/a BCICACTBHE YCKOPEHUS OTTPY3KA HEPTH IO-
TpeOUTEIAM;

— COKpAIIIEHUE KCIUTYyaTallMOHHEBIX 3aTpaT W IPYTUX PacXOJOB, CBS-
3aHHBIX C BBIHYXJEHHOM BPEMEHHOH OCTAaHOBKOM SKCILTyaTallMOHHOU
TIATQOPMBI.

OOGecrieueHre HENMPEPBHIBHOCTH TpoIlecca JAOOBIUM 3aBHCHUT OT Clie-
JIYIOIIUX XapaKTePUCTHK MOPCKOHN CHCTEMBI XpaHeHHs HePTH:

— BMECTHUMOCTH,

— CKOPOCTH OTTPY3KH He(PTH;

— k03¢ UIMEHTA UCIIOTH30BAHMS.

K xammTampHBIM BIIOXKCHHSM B MOPCKYIO CHUCTEMY XpaHeHus Hedtu
MOXKHO OTHECTH PacXO[bl, CBS3aHHBIC C MPHOOPETEHHEM, YCTAHOBKOH W
TUKBUAALNCH ee KOMITOHEHTOB. Cro/1a jke€ OTHOCSTCS PacXoJIbl HA YCTaHOB-
JICHHOE Ha YEITHOYHBIX TaHKepax O0OpYIOBaHWE IS 3arpy3Kd HOCOBBIX
OTCEKOB W pacXoHbl Ha JOMOJHHUTENbHBIC KOHCTPYKINH, U 000pyIOBaHUE
Ha JOOBIBAIOIINX W 3aTrPY30YHBIX COOPYKEHHUSAX UL oOecredeHus: paboThl
cucreM xpaHeHUs. K SKCIUTyaTarlmOHHBIM pacxoJaM OTHOCSTCS: PacXOIbI
Ha pabovyI0 CHTYy, MHCIIEKIIUIO, OOCTY)KHBAHNE, TEKYIIUH M KaIUTaIbHBINA
PEMOHT, a TaKXKe JUKBUAALNIO ITOCIECACTBHI BOSMOYKHBIX Pa3lIMBOB HEPTU
13 eMKOCTH [T XpaHeHus. CaMble KPYITHBIC PaCXO/bI IPIXOISATCS:

— Ha CYTHO JJIs XpaHEeHUs HeTH;

— CHCTEMY IIBapPTOBKH;

— YCTaHOBKY W JINKBHJAIMIO CUCTEMBI XPAHCHHS;

— CHCTEMBI 3HEpTOCHA0XKCHNUS U 00CITY)KHBaHHUS;

— cofepkaHUE MIEPCOHAa;

— o0cmyXuBaHUE,

— obecrieueHue 0E30MACHOCTH U OXPaHBI OKPYKAFOIIEH CpeIbl.

EmKocTh Tipu 3TOM JAEHCTBYET Kak CBOEro poja Oydep, mpemaynpex-
JAIOMIAN TIpepBIBAHUE IPOIECCOB OTTPY3KA M TPAHCIOPTHPOBKH HEQPTH.
OTO MO3BOJISIET TOBBICUTH 3P(PEKTUBHOCTH BHEITHETO TpaHcmopTa. Dddexk-
TUBHOCTh TPAHCIIOPTAa OIPEICSISICTCS KaK CPEeIHWH ISl JIUTEIBHOTO Iie-
puoma o0beM OTIpaBIsAeMOi He(TH, ACICHHBI HAa MOTCHIIMAIHHBIN MaK-
CHUMAaIbHBI 00beM He(TH, TIPH OMyIICHAH, YTO MPOIECC €€ TPAHCIIOPTH-
POBKH uzeT 0e3 MoTepb U OCTAHOBOK
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Ha pwuc. 7.7 Ha KOHKpETHOM NpUMEpE M3 IPAKTUKH OCBOCHHS Me-
cropoxneHnii CeBepHOro MOps MOKa3aHO BIMSHHUE Oy(hepHOro XpaHEHUs
Hedt Ha 3 dexkTUBHOCTL TpaHcnopTa. Ha pucyHke BuaHo, 4T0 3¢ HEeKTHB-
HOCTb MOKHO 3HAYHMTEIILHO MOBBICHTH, €CIIH YBEINYHTh BMECTHMOCTH €M-
KOCTH JIIs XpaHeHusI HehTH Ha 00beM JTOOBIYM 32 OJHU CyTKU. TeM cambM
HOBBIH CMBICI IpHOOpeTaer TOT (pakT, YTO BO MHOIHMX CIIydasx coou mpo-
HCXOJAT BCIIEICTBHE OTKa30B HACOCHOTO, IIBAPTOBOYHOTO U JIPYroro Mexa-
HUYECKOT0 000PYIOBaHHS NP OJOIKUTEIIFHOCTHIO B HECKOJIBKO YacoB.

BMmecTuMOCTh €MKOCTH ISt XpaHeHHs! He()TH 3aBUCHT TAKXKeE OT pas-
Mepa YEIHOYHBIX TAHKEPOB, WX YHCJIA M OT PACCTOSHUS, KOTOPOE OHHU
JIOJDKHBI IPOUTH JI0 TYHKTA Pasrpy3KH.
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Puc. 7.7. I'pacdux Bmusaus OydepHOro Xpanenus HehTH Ha 3P HEKTUBHOCTH
TpaHCIIOpTa:
1 — sgppexmusnocmsb omepy3xu; 2 — npoOOIICUMETLHOCHIL NPOCHOEE
10 npUYUHe OMKA308 MEXHUYECK020 000pyOosanus
(npumepro nocmosmnna u pagna 8 %)

MunnmanbHas CcyMMapHas BMECTUMOCTb €MKOCTH JUISl XPaHEHUs
HedTH TpH HANMYWU OJJHOTO TaHKEpa JIOJDKHA OBITH paBHA 00bEMY J00BIYH
3a 8 cyr, npeanouturensHo 10 cyr. s MajonpoayKTUBHOIO MECTOPOXK-
JIleHust 3TOT o0beM paBeH 33—41 ThIC. T, a AN BBHICOKONPOXYKTHBHOI'O
70-90 ThIC. T. [IpH GoNee KOPOTKOM TPAHCIOPTHOM MapuIpyTe Tpedyemas
BMECTUMOCTh €MKOCTH ISl XpaHEeHH HeTH OyIeT MeHbIIe.

Ckopocmy omzpy3Ku

BeIcokasi CKOPOCTh OTIPY3KH HE()TH IMO3BOJISET COKPATUTh NEPHOT,
Korja paboThl BPEMEHHO NPEKPAaIaroTCs BCIEACTBHE OTKA30B 000OpYyI0Ba-
HUS WM HEeOJIAarompusITHRIX MOTOAHBIX yciaoBuil. Hambonee 3¢ dexTuBHBII
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crocof obecrieueHust OBICTPON OTTPY3KH — MPUMEHEHHE MHOTOKAaHAIBEHOTO
[UIAHTa, TI0 KOTOPOMY He()Th IMOAAeTCSl HA YETHOYHBIA TaHkep. Ilpm uc-
[OJIb30BAHUU OJTHO- U JIBYXKAHAJIbHOIO IIIaHra CKOPOCTb OTTPY3KH CO-
craiser 3,2—7,9 Thic. m*/c. Orciona MIEPUOJT 3arpy3KH TaHKEpa BOJOU3ME-
mwenueM 40—80 Teic. T paBeH 630 u.

Koyppuyuenm ucnonvzosanus

KoaddurmenT ncnonap3oBaHus CHCTEM MOPCKOTO XpaHEHUs He(hTH 110
CpPaBHEHHIO C MOPCKAMH CHCTEMaMH OTTPY3KU OOBIYHO BBICOKHU, YTO TTOJ-
YepKUBACT HEOOXOIMMOCTh JYyONMPOBaHUSA OOOPYNOBaHHWA W HAJMYUSL
CPaBHUTEIFHO OJATONPHUATHBIX TIOTOJHBIX YCIOBHMA IS €T0 PaboTHI.

Bompimas BMecTMOCTh Oy(hepHOI eMKOCTH s XpaHeHUsT He()TH T0-
3BOJISIET MPENOTBPATHTH MPOCTOM OOOPYAOBAHUS, BXOMSIICTO B CHCTEMY
xpanenns Hegtu. OHAKO Oollee BaXKHO TpeOOBaHME TPEIOTBPAIICHHS Yac-
TOTO TIPEPBIBAHUSI MPOIlecca OTTPY3KH U TPAHCTIOPTUPOBKHU HE(TH.

[Ipu oneHKe BIUSHUS MTOTOTHBIX YCIOBHH Ha 3(QPEKTUBHOCTH TpaHC-
mopra HeTH pemaromiee 3HAUYCHHE WMEIOT XapaKTePHCTHKH CYAHA IS
XpaHeHus He(TH U paboTa MPUCTIOCOOICHIMHA IS MIBAPTOBKH YEITHOYHBIX
TaHKEPOB.

7. 5. Cyna nnsi XxpaHeHus1 HepTH

OKOHOMHYHBIN CIOCOO CO3JaHWS IUIABYYMX CHCTEM ISl XpaHEHHS
HedTH — mepeoOopyI0BaHNE CYNEPTAHKEPOB, KOTOPbIE MOXXHO PHOOpECTH
10 OYeHb HU3KHWi 1ieHe. Pacxonpl Ha mepeobopyioBaHNE MOTYT B HECKOJIb-
KO pa3 MpeBhINIaTh CTOMMOCTh caMoro cyaHa. OHM 3aBUCAT OT COCTOSIHUS
KOpITyca, TAHKOB, a TAaK)K€ MEXaHU3MOB U CHCTEM, HEOOXOANMBIX I odec-
TIEYCHNUS XPAaHEHHUS HE(DTH.

CrienmanbHOE CTPOUTENBCTBO OapXK Uit XpaHEHHS HEe(TH MOXKET
00OHTHCH TOpOXKE, YeM IEepeodOpyAOBaHHE CYNEPTAHKEPOB, OJHAKO OHO
TI03BOJISIET TOOWTHCS YIyUIICHNS! XapaKTEPUCTUKH JABMKEHHS Cy[lHa M yCO-
BEPIUICHCTBOBAHUS IIBAPTOBHBIX YCTPOWCTB, UTO, B CBOIO OYEPEAb CIIOCOO-
CTBYET YMEHBIICHHUIO PACXO/I0B, CBA3aHHBIX C IIBAPTOBKOM, M COKPAILICHHUIO
MIPOCTOEB T10 IPUYNHE HEOIArONPUATHBIX MTOTOAHBIX YCIOBHH.

Coznanne OydepHON E€MKOCTH Ha IOIYHNOIPY)KHOW YCTaHOBKE JUIS
JIOOBIYM HE()TH TOCTUraeTcst 3a CYET KOMIUIEKCHOTO MCIONb30BaHMS pe3ep-
BYapoB Uil 0OOPOTHOH >KUIKOCTH C IIEJIbI0 HE3HAYUTEIILHOI'O YBEINY CHUS
BMECTHMOCTH €MKOCTH JUTSI XpaHEHHs HeTH.

B KOHCTpYKUIMH U1 XpaHeHHs HE(TH TPAaBHUTALMOHHOTO MK (ep-
MEHHOI'0 THIIa MOTYT BXOAUTH pe3epByaphl i 00OPOTHOM JKHUIKOCTH IO-
pa3no OoJplIeii BMECTUMOCTH, OJHAKO MPU 3TOM OCHOBAaHHE M KOHCTPYK-
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LUl TOJABEPraroTCsl BO3AEHUCTBHUIO JIOTMOJHUTENbHBIX HArpy30K OT BOJH U
TCUCHUI.

Cucmembl Inep2oCHADICENUA U OOCTYHCUBCAHUA

Hcnonp3oBanne 1uiaBydell yCTAaHOBKM JUIS XpaHEHHs HedTH mpen-
MoJIaraeT HaJIMYWE CICAYIOINX OSKCIUTYaTallHOHHBIX M OOCITY>KHBAOILINX
CHCTEM:

— HACOCHOU cucmembl 071 NePeKayKy Coblpoll Hepmu,

— 6anIacmHou cucmembl;

— cucmembsl NAPOOYUCIIKU C pe3epsyapami OJisl HeKOHOUYUOHHO20
npooyKmas

— cucmemvl NONYYEHUs U  pacnpeoeneHuss UHEPMHO20  2a3d
(011 2py308bIX MAHKePOB);

— cucmem HazpegaHus Hemu (eciu 3moeo mpebyom memnepamyp-
Hble YC08Us) ;

— cucmembl NOYYEHUs. U PACHPeOeleHUs JNeKMPUYeCKOU SHepeUU;

— NPOMUBONONHCAPHBIX CUCTEM;

— cucmem C653U U YNpaeieHus;

— nomewjenuti 0N pasmewjeHus NepcoHanda (mam, 2oe 2mo mpe-
oyemcs),

— cucmembl 3auunivl KOPRYca om KOppO3Uu.

ITpn ncnons30BaHNM TOABOMHON CHCTEMBI XpaHEeHHsS He(TH ¢ pesep-
ByapaMu Ui 00OPOTHOM >KUAKOCTH MOTYT ITOTPEeOOBATHCS TOJIBKO TIEPBbIC
TPY 13 BBILIETICPEUUCICHHBIX CUCTEM B TOW WJIM MHOH (popMme IIIroc BCTou-
HUK SHEPrMH ISl TIPUBEICHHS B JACHCTBHE HACOCHOTO W KOHTPOJIBHO-
N3MEPUTEIFHOTO 000PY/IOBAHUSL.

7. 6. CucreMbl XpaHeHHUsI He()TH TAHKEPHOT0 THIIA

Hcnonp3oBaHue A1 BPEMEHHOTO XPAaHEHHS CBHIPOH HEPTH CTaIlo-
HapHO TIPUIIBAPTOBAHHOTO TaHKEpa TPEOYET YCTAHOBKU B MOPE BBIHOCHOT O
ToueuHOro mpwyana: B ycmoBusx CeBepHOTo MOpsl OTIpyKaTh HEPTh B
YETTHOYHBI TaHKEP MOXXHO TOJBKO TPHU IIOCICIOBATEIBHON IIBAPTOBKE,
HampuMep, KOrJa YeTHOYHBIA TaHKEpP MIBAPTYETCS HOCOM K KOpME CTaIlHo-
HApHO TMPUIIIBAPTOBAHHOTO K BEBIHOCHOMY TOUCYHOMY TIpHYATy CYIHA.

BEBIHOCHO# TOYEUHBIH TpHYaT MOXHO IIOCTPOUTH B pacueTe Ha TaHKe-
PHBI TIO00T0 pa3Mepa BIUIOTh O CYIIEPTAHKEPOB, HO B YCIOBHSAX MAJIbIX Me-
CTOPOXICHUN HEIENeco00pa3HO MPUMEHSTh CYyJa BOJAOM3MEIICHUEM CBBI-
me 80 Teic. T. OnTHManbHOE BOIOM3MEIICHUE, OYCBHUIHO, OyAeT 3HAYM-
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TenbHO MeHbplIe. Hanbomnee mmpoko nmpuMeHsieTcs MBapTOBKa K BEIHOCHO-
MY TOUEUHOMY IPHYANY C EMKOCTBIO JUIsl XpaHeHus Hedru (SBS)', k Gamme
C IIBAPTOBHBIM 3aXBAaTOM W K BBHIHOCHOMY OJHOOIIOPHOMY HpHYaIly C aH-
KEPHBIM KpEIUIEHHEM M eMKOCTBI0 juisi Xpanenns (SALS)’. B cramum pas-
pabOTKH HAXOAATCS Typeib U OAllHS C IMAPHUPHBIM U HEHBIM KPEIUICHHs-
mu (CAT)’. Cuctema SBS BKIIIOUaeT BHIHOCHOI TOUEUHBI MPHYA M IIap-
HUPHBIH IIBAPTOBHBIN 3aXBaT, 3aKPEIUICHHBII Ha HOCY TaHKepa. JTa CHCTe-
Ma CUHMTAETCsl HEMOAXOAAIIeH st ycnoBuii CeBepHOro MOpsl 10 NPUYNHE
CHJIBHBIX BEPTHUKIBHBIX KOJEOaHWH. bammHs ¢ IIBapTOBHBIM 3aXBaTOM
MIpe/ICTaBIsAeT cO0OH 3arpy30uHyio OAIlHIO C OIAPHUPHBIM KpEIJICHHEM B
COYETaHNH C MApHUPHBIM HIBAPTOBHBIM 3aXBAaTOM, 3aKPEIUICHHBIM Ha HOCY
TaHKepa. JTa cUCTeMa YCIenTHo nmpuMeHsieTcs B CeBepHOM Mope Ha MECTo-
poxnaenun Oynamap.

Cucmema SALS npeocmagnsem coOOW albTepHATHBHBINA BapUaHT BbI-
HOCHOT'O TOYEYHOT'O MpHYajia, KOTOPBIH YCHEIIHO IPUMEHSETCS U CBOJHUTCS
K MUHAMYMY YHCIIO CTAJIBHBIX 3JIEMEHTOB pai3epa, a pyHKIUs IIaBydecTH
repesiaeTcsl MBapTOBHOMY 3aXBaTy, KOTOPHIH MPEACTaBIseT COO0M KOHCT-
PYKIMIO, TIOJUIEPKMBAIOIIYIO TTOABOIHBIE KaMepsl IUIaBydecTd. bamms c
IIAPHUPHBIM 1 LEMHBIM KPEIICHUSIMH TOXKE MOXET OBITh OCHAI[eHa YKECT-
KHM IIBapTOBHBIM 3aXBaTOM.

[MpenmymiecTBo cucTeM XpaHeHUs] HETH TAHKEPHOTO THIIA 3aK-
JIIOYAETCS:

— B HU3KOH CTOMMOCTH TaHKEPOB;

— B HAJIMYMH OMBITA UX TIepe000PYOBAHHS M UCTIOIH30BAHMS.

HenocratkomM 3THX cHCTeM SBISETCS TO, YTO CTAalMOHAPHO TIpHU-
IIBAPTOBAHHBINA TAaHKEP MCIBITHIBAET OOJBIINE HATPY3KH OT OKpYXKAIOIIeH cpe-
1b1. I[ToaTOMy BBIHOCHOM TOYEUHBII NMpUYa M HIBAPTOBHBIN 3aXBaT JIOJKHBI 00-
JIa7aTh BBICOKOH MPOYHOCTBIO, YTOOBI BBIIEPKMBATh HATPY3KH, BOZHUKAIOIIUE
BO BpeMs mropMa co 100-1eTHIM 1eprHoIoM MOBTOPSIEMOCTH.

7.7. IlonBogHoe XxpaHeHue HedTH

Hrmxe paccMaTpruBarOTCA MMOABOIHBIE CUCTEMBI XpPaHCHUA He(i)TI/I, HC
06J1az[aroume TUTaBY4YE€CTBIO, a OMHPAIONIMECA HA MOPCKOE JTHO.

Ilpeumywiecmea u nedocmamku RO0GOOHO20 XPAHEeHUs Hepmu.

IMonBoxHoOe XxpaHeHHe HEPTH UMEET CIEAYIOMNE IPEUMYILECTBA:

— TIOABOAHAS E€MKOCTh JJIsI XpaHEHHWs He(TH He MOABEp)KEHa BO3-
JIEWCTBHIO BOJHOBBIX Harpy30K B OTJIMYHME OT IIABYIMX EMKOCTEH;

— IIPY TIOIBOJTHOM XPaHEHUH HE()TH HE CYIIECTBYET OMACHOCTH CTOJIK-
HOBEHHMSI EMKOCTH C Cy/IaMH;
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— TIOBOAHOC XpaHCHHWE HE(TH TO3BOJSCT YMCHBIIHUTH Pa3Mephl U
CTOMMOCTH BRIHOCHOT'O TOUCYHOTO MpHYalia, MMOCKOIBKY K HEMY IIBapTYIOT-
cs1 HeOOMBINE YCITHOYHBIC TAHKEPHI TIPH OTHOCUTEIBHO CIIOKOMHOM MOpE,
TOTIa KaK MpH HAJTHYNH TUIABYYCH SMKOCTH IS XpaHeHUs HedTu B BHUIE
epeo0opPyI0BAHHOTO TaHKEPa BRIHOCHOW TOYCYHBIN MPUYAT JOIDKCH OBITH
paccuuTaH Ha Harpy3ku orT mropma co 100-IeTHHM MTEepHOaOM TOBTOpSsie-
MOCTH.

Heoocmamxom noosoonozo xpauenusi Hegpmu SBISETCS TO, YTO BCE
HACOCHI, paclpeICIUTENbHBIC KIIATTaHBl 1 MOHUTOPHBIC CHCTEMBI HAXOAATCS
O] BOAOH W UCTAHIMOHHO YIIPABISIOTCS C TaHKEpa WU IUIAT(OPMBL.
Kpome Toro, uHCIEKITHs, 00OCTYy)KHBaHUEC U PEMOHT TPEOYIOT MPHUBIICUCHHUS
BOJIONIA30B WJIH CIICIIATBHBIX MOIBOIHBIX CHCTEM (HAmpuMep, poOOTOTEeX-
HUKH), 2 OHH pabOTaIOT HA OMpeACICHHBIX rTyonHaX. CTOMMOCTh ITOBO/-
HOTO XpaHECHUS He(hTH BBICOKASI.

3acmyXuBaeT BHIMAHHUS BOIIPOC O PACTIONIOKECHUM eMKOCTH JUTS Xpa-
HeHns HeTu. Ee MOXHO ycTaHaBIMBATEH MO0 PSIOM C BEIHOCHBIM TOYCU-
HBIM TIPUYAJTIOM, JHOO B OCHOBaHHWH 3KCILTYaTAIIMOHHOW TaTdopmel. [Tpu-
Mep BTOPOTO BapHaHTa — IaTPopMbl Tumna « KoHmum», ycTaHOBIICHHEIE Ha
Mectropoxkaenusx bepmi, bpent u Crardropa. B atom cirydae obnerdaror-
cs cHaO)KeHHWE CHCTEM dHepruel, JocTyn K HacocaMm U T. 1. OmHako mpu
BBICOKMX TEMIaX OTTPY3KH HEOOXOIUMO MPUMEHEHHE HACOCOB OOJNBIIOH
MOIITHOCTH ¥ BBIKUIHBIX JTUHUHA OOJBIIOTO TUAMETpPA, MPOTSHKEHHOCTHh KO-
TOPBIX 10 BRIHOCHOT'O TOYEYHOI'O MpHUYajia MOXKET AOCTHTaTh 2 kM. B ToM
citydae, KOTia €MKOCTh JUIS XpaHeHHWs He(TH HAXOIUTCS PSIOM C BBIHOC-
HBIM TOYCYHBIM TPUYAJIOM, BEIKHIHBIC JMHAU MOTYT MMETh HEOONBIION
JMaMeTp, MOCKOIBKY CKOPOCTh HE(PTSIHOrO MOTOKAa OyJIEeT COOTBETCTBOBATH
TeMram otoopa.

Uro0BI HE POU3OIILIIO OMACHOCTH cOpoca B MOpE 3arps3HEHHON Hed-
THIO BOJBI, HEOOXOIMMO UCTIONB30BATh YCTAHOBKY IO OYMUCTKE BOMBI. AJIb-
TEPHATUBHBIM BAPHAHTOM CITY)KHT YCTaHOBKA MEKIY HEPTHIO M BOAOM rub-
KO nradparMel, OTHAKO TIPU 3TOM BO3ZHHUKAIOT ITPOOIEMBI O0CTYKIBAHHS.

IHoaBoaHbIC eMKOCTH JIsi XPAHECHUS He()TH HA MECTOPOKACHUU
Maypun

Hmxe paccMaTpHBalOTCs TONBKO TOIBOAHBIE €MKOCTH IS XPaHEHHS
nedru. Kommanus-oneparop «Phillips Petroleum UK Limited» ocranoBuina
CBOIT BLIOOD HA EMKOCTH JUTSl XPAHEHHs He(yTH BMeCTHMOCTBIO 103,3 Thic. M, 4To
TIPUMEPHO paBHO J0OBIUE 32 9 cyr. KomIaHus permiia uCronb30BaTh IBa Hell-
HOYHBIX TaHKepa W CBECTH K MHHMMYMY Ha OOBIMY TPOJOIDKHTENBHBIX [ITOP-
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MOB ¥ OTKa30B 000pyaoBaHms. [[Ba TaHKepa BOIOM3MEIICHHEM 85 THIC. T HECYT
Gaact, 3anuMaronmii 35 % obbema. Takum 00pa3oM, BMECTUMOCTh TAaHKEPOB
JUTS TIEPEBO3KH HE(PTH cOCTaBIseT 55 THIC. T.

Puc.7.8. ITogBoaHbIe NUCTEPHBI UL XpaHEHUs He)TH Ha MECTOPOXKIeHIH MaypuH:
1 — onopnvie dnemenmul  IKCHIYAMAYUOHHOU NAAMPOPMbL;
2 —omcexku On XpaweHus Heghmu,
3 — epasumayuonnas OnoOpHAsi KOHCMPYKYUSL

INomBomHoe xpaneHune HehTH (puc. 3) obecrednBaeTcs Tpems OOJb-
IIMMA [UCTEPHAMH, BCTPOCHHBIMHU B OIIOPHBIC CTOHKH CTAIILHOW TpaBUTA-
UOHHOW KOHCTPYKIINH, pa3paboTaHHOW Kommanuei «Tecnomare» B Kade-
CTBE OIIOPHOTO OJIOKA 3KCILTYaTallmOHHOMN TIIaT(QOPMEI.

Ilpoexkm GASP

[NomBomHast SKCIUTyaTaIMOHHAsE ciucTeMa kKommaanu «Goodfellow As-
sociates» (GASP) paspabaTpiBaeTcs BBIIICYTOMSHYTOH KOMIIAaHHEH B CO-
TpynamdectBe ¢ kommanuwed «Vickers Design and Projects» (VDP).
OcHoBHas Hfesl MPOEKTa — pa3MECTHTh HA MOPCKOM JIHE KaK MOXKHO OOJIb-
e 000opyIoBaHMS UL 3aKaHYMBAHMA M AKCIUTyaTallul CKBAXXUH M E€MKO-
cTell mnst XpaHeHHs He(PTH, pPYKOBOACTBYACH IIPH 3TOM HPHHIUIIOM
NpaKTHYeCKO menecoodbpasHoct. OTrpy3ky He(DTH M CXKHWraHWe rasa
TIPe/oaraeTcs OCYIIECTBISATh C MOMOIIBIO IIAPHUPHO 3aKpEIIeHHON Ha
JTHE KOJIOHHBI JUTA OTrpy3Ku HedTu. L{ucTepnsl ast xpaneHust HedtH (prc.
7.8) rpynmmpyIOTCsS BOKPYT OCHOBAHMS OalllHH.

BMmecTuMoCTs IUCTEPH [T XpaHEHHST MOXET OBITh pa3HOH B 3aBU-
CHMOCTH OT MECTOPOXKJCHHS, HO OOBIYHO OHA paBHA 8 — CYTOYHOMY OOBe-
My no0pran. CucTeMa mpeaHa3HaueHa Uil pa3pabOTKH — OTOPOYEHHBIX
MECTOPOXKACHUH M paccuuTaHa Ha TiyouHy 10 300 M.
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Ilox Oapskeild B KadecTBe
E€MKOCTH JIIsl XpaHeHUs He(TH
IIOHMMAECTCS CIICIUAIbEHO II0-
CTPOCHHOE IUIABCPEICTBO O3
JBUrateneii, uMeromee Gopmy
TaHKepa U CTalMOHAPHO NpH-
IIBAPTOBAHHOE K BBIHOCHOMY
TOYCUHOMY Tmpudairy. YToObr
CBECTU K MUHHUMYMY BETPOBBIE
HATrpy3Ku Oapka JTOKHA MMETh
HU3KAH HaIBOMHBIA OopT. 3a-
TpaThl Ha CTPOUTEIBCTBO Oap-
KM W3 KeIe300eTOHA MOTYT
cocTaBlIATe 75 % crommocTu
SKBHBAJICHTHOM CTAJIbHOM KOH-
cTpykumd. biaromgaps 6ombmio-
MY BOJOM3MEILIEHUIO IOBBIIIA-
Puc. 7.9. IlogBoaHas »KCITyaTallMOHHAS €TCsI OCTOMYMBOCTH JKeJIe300e-

cucrema: TOHHOH Oapku TIpH He3amoi-

1 — yucmepHwl 01 XpareHus Hedpmu;
HCHHBIX CEMKOCTAX IJId XpaHE-
2 — 3aepy30unas bawHa ¢ WAPHUPHBIM KpenieHu-

em; 3 — uenHoyHbIl mankep, 4— eepmonemuas HUA He(bTH- KpOMe TOTO, OHA
niaowjaoka; 5 — KkoHconw axena; bonee noxcapo6e30naCHa, yeM
6 —nymom  ynpasrenus; cTajgbHas Oapxa, W Tpedyer

7 —onopHas pama u Masu@oibo MEHbILIE PEMOHTA.

259






Ocsoenue wenbghosuix MecmopodicoeHull

7. 8. IlyTH ycoBepIICHCTBOBAHMSA MOPCKHX CHCTEM XPaHeHus1 HehTH

BMmectumocts eMkocTeil it XpaHeHUsI He(TH BHIOMpAeTcst B COOT-
BETCTBHH C IapaMeTpaMu KOHKPETHOI'O MECTOPOKACHUSI, HO Ja)ke HeOOIb-
III0€ yBEIWYEHHE BMECTHMOCTH, PaBHOE OJHOCYTOYHOHM IOOBIYE, MOXKET
MOBBICUTD 3(dexTnBHOCTh K00bK Ha 10 %. DTO O0BACHSETCS TEM, YTO
MHOTHE SIBJIICHHS, 3aTPYJHSIOIINE HOOBIYY M OTTpY3Ky HedTH (Harmpumep,
OTCYTCTBHE HaxXOJSIIIErOCsl Ha MapuIpyTe TaHKepa, HEHCHPABHOCTh MeXa-
HHYECKOT0 000PYIOBaHNUS, CHIIBHBIM BETEP U T. II.), HIMEIOT MPOJOIKUTEIb-
HOCTb, He TpeBblmarontyto 1 cyr. O0mas TeHIeHIUs TaKoBa, YTO BMECTH-
MOCTh €MKOCTH JUIS XpaHEHHs JODKHA YBEIHUYHMBATHCA C YXYIUICHHEM
IPUPOAHO-KIMMATHYECKHX YCIOBHH, OITOMY eciy A 58° ceBepHOU HIH-
POTHI OHa MOXXET PaBHATHCSA 2-CyTOYHOM H00BIYe, TO i 62° ceBepHOU
IIAPOTHI OHA MOKET BO3PACTH JI0 6-CYTOYHOM JOOBIUH.

Borpoc 0 BMecTUMOCTH €MKOCTH ISl XpaHEeHHUs HepTH TOJDKeH pac-
CMaTpHUBaThCS B TECHOW CBSA3HM C NMPOOIEMON HCIOIB30BAHUS YEITHOYHBIX
TaHKepoB. Ecnu mmannpyeMast IpoayKTHBHOCTh MECTOPOXKIEHHS COCTABIIS-
er, o MeHbmel mepe 90 %, To HE0OXOIMMO, YTOOBI €MKOCTh ISl XpaHe-
HUS BMeIlajia BeCb 00beM He(TH, JOOBITHIN 3a MEpHOa OTCYTCTBHS TaHKE-
pa, ymenmero Kk 6eperooMy TepmMuHary. Ecnn HeoOXoaMMoO MpexycMoT-
peTh HaIM9IHME EMKOCTH ISl XpaHeHHs1 HepTh Ha ciaydail HeOmarompusITHBIX
TIOTO/T YCIIOBHH, TO yBEJIMUYEHHE BMECTUMOCTH Ul MPEAOTBPAILEHHUS TPO-
CTOEB, CBSI3aHHBIX C PAa3TPY3KOH TaHKepa Ha TEPMHHAJE, MOXKET OKa3aThCs
OTHOCHTEJIFHO HEZOPOTHM MEPOIPHUSITHEM.

IMogBoxHOe XpaHeHne He(TH HpeANoaraeT ClenUalbHOE MPOESKTH-
pOBaHME €MKOCTEH A1 XPaHEHNUs], OJHAKO OHM MOTYT OBITH 3apaHee BKIIO-
YeHBl B KOHCTPYKIHMIO TPABUTAMOHHON SKCINTYaTAIlIOHHON Tu1aTdopmsel. B
3TOM CIy4ae €MKOCTH JUIsl XpaHEeHUs He(TH IOIDKHBI OBITH COEAWHEHBI C
BBIHOCHBIM TOYEYHBIM TPHUYAJIOM TPYOONpPOBOJOM OOJBIIOrO IHaMerpa,
paccunTaHHBIM Ha BBICOKHE TEMITI 0TOOpa. EMKOCTH MOryT OBITH Takxke
BCTPOEHBI B OCHOBAaHHE BEIHOCHOTO ToueuHoro npuyaina (cucrema SISSAC)
WIM pa3MEIIeHbl PAIOM C BBIHOCHBIM TOYEYHBIM NPHYAIOM (CHCTEMA
GASP). Uto0BI COKpaTHTh PAacXo/bl Ha MOABOAHYIO CUCTEMY JJISI XpaHEHUS
HedTH 1 00erynTh ee 00CITy)KMBaHNE, MOJKHO CIIEpBa PAa3MECTHTh Ha MOp-
CKOM JIHE 3aIIUTHYI0 KOHCTPYKIIHIO C XOPOIINM JIOCTYIIOM C 00€HX CTOPOH.
3areM mox HEl MOXXKHO YCTaHOBUTH THOKYIO €MKOCTh B BHIE OallIOHA, KO-
TOPBIA MOKET PaCIIUPATHCS WM C)KUMATHCS B 3aBHCHMOCTH OT KOJIMYECTBA
cojieprKaeiics B HeM He(TH.

[MomymnorpyxHble eMKOCTH Ul XpaHeHUS! He(TH, MOJOOHBIE cUCTEME
SEMI-SPAR, nMmeroT HEOOMBITYI0 BMECTUMOCTD U SIBIISTFOTCSI CIMIITKOM JI0-
POTOCTOSAIIMMH ITPUMEHUTEIHHO K MAJIBIM MECTOPO>KACHHSM.
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8. OXPAHA OKPYXKXAIOIIEM CPEJIbI HA MOPCKHX
MECTOPOXIEHUAX

Oxpana okpyscarowjeii cpedsl NpencTaBiIser coboil onHy U3 Bax-
HeWmmx mpo6iieM coBpeMeHHOCTH. CyIeCTBEHHOW, HEOThEMIIEMOH YacThIO
9TOH TpoOIIeMBI sIBJIAETCS 00phOa C 3arpsiIsSHEHHEM BOAHOW cpelibl He(THIO
1 He(TENPOyKTaMH.

8. 1. Kinaccudukanusi 0CHOBHBIX HCTOYHHKOB 3arpsi3HeHUs MOpei
U OKeaHOB, He(pThIO 1 HedTeNPOAYKTAMHU

3arpsizHenne Mopst HepThIO M HE(YTETIPOTYKTaMH ITPOUCX OJTUT
BCJICICTBHE yTeUeK HE(TH MPH 3arpy3Ke U BHI'PY3KE TAHKEPOB y HE(-
TSHBIX TaBaHEH M NPHYAJIOB, aBapyii ¢ TAHKEpaMH, cOpoca B Mope 0ai-
JIACTHOM BOJIBI, aBapHii HA MOPCKUX M MTOJBOIHBIX CKBRXKWHAX M He(Te-
IpoBoiaX, cOpoca B MOpE OTXO0B MPHOPEKHBIX HEPTEOUNCTHTEIBHBIX
1 TIPOMBIIUICHHBIX MTPEATIPUASTHH.

TakuMm 00pa3oM, OCHOBHEIMH HCTOYHHKAMHU 3arps3HEHUS MOpS SB-
JISTIOTCA:

— TiepeBo3ka HeTH U HE(PTETIPOTYKTOB IO MOPIO;

— OypeHme 1 dKCIuTyaTarwst He()TSHBIX, Ta30BBIX U TA30KOHICHCATHBIX
CKBa)KHH;

— aBapuU Ha CKBAXXKWHAX, TPYOOIPOBOAAX H T. IL.

[IpuBenenHas mMOCIENOBATEIPHOCTh MEPEUUCICHHBIX HCTOYHUKOB
COOTBETCTBYET HHTEHCUBHOCTHU U OMACHOCTHU 3arpsi3HEHUS.

K skcrumyaTarioHHBIM HCTOYHHKAM OTHOCSAT yTEUKU HeTH:

— 1ipu OypEeHUH CKBaXKUH;

— noObrae HeTH U Ta3a;

— MOJITOTOBKE U TPAHCHOPTUPOBKE MPOAYKIMHA MOPCKUX CKBa)XKHH.

K aBapwifHEIM OTHOCSAT: BBIOPOCHI M OTKPBITHIE (POHTAHEI TIpU Oype-
HUM, OCBOCHHUU U JKCIUTyaTallMU CKBAXXUH, Pa3pbIBbI MMOJABOAHBIX MPOIYK-
TOIMPOBOIOB, MaruCTPabHBIX HE()TEIPOBOAOB, a TAKKE B3PHIBEI U aBapUH
Ha TOBO/IHBIX W HAJBOAHBIX HedTexpaHmmmmax. K aBapuitHBIM HCTOYHH-
KaM 3arps3HEHHS MOPS OTHOCAT TaKXKe IMTOJBOAHBIC TPUQOHBI, IPEICTaB-
JISTOTIHE OONBITYIO OMTACHOCTH st (DJIOPHI M payHBI MOPS, T. K. B 3THUX CIYy-
gasx He(Th, MOAHUMASCh C MOPCKOTO TTHA, MPOXOMUT Yepe3 BCIO TOIIILY
BOJIBI, CO3/1aBasi 0COOO OTACHBIC 30HBI C BBHICOKOI KOHIICHTpAIEH 3arpsi3-
HHUTEJIEH.
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Texnonmornyeckuii npouecc pa3pabOTKH MOPCKHUX HedTera3oBhIX
MECTOPOXKICHUN CIaraeTcs U3 CIEAYIOIUX TPEX OCHOBHBIX YKPYIHEH-
HBIX JTaIOB!

— OYpeHus CKBANCUH,
— ux onpobosanus;
— 000blyu Hedpmu u 2asa.

Jlst ipeioxpaHeHus 3arpsi3HEHUs] MOps TIPH pa3BeaKe W pa3paboTke
MOPCKHX HE(TSHBIX W TI'a30BBIX MECTOPOXICHHI HEoOXOIMMO 3HATh BCe
BO3MOJKHBIE HCTOUHHKH 3arpsI3HEHUS BO BCEX MpPOLEccax, MPUMEHAEMBIX Ha
Ka)JIOM M3 IIepEUHCICHHBIX BBIIIE 3TAllOB Pa3paboTKH.

8. 2. IIpenoTBpanieHue 3arpsi3HeHUsi MOpsi NPU OypeHHH
CKBaKUH MepexoaoM Ha 0e30TXOAHBINH Mpouecc OypeHus

OTx0mamu, MOUIeKAINUMHY YTHIN3AINH, SBISCTCSA N30BITOYHBIH
TITIMHUCTBIA PACTBOP, COMEPIKAIIIIA B CBOEM COCTABE PSIJT TOKCHUECKUX
OpPraHNYECKUX BEIIECTB, KOTOPBIC TPH TTOTIAITAHIH B MOPCKYIO CPEAY
MOTYT HAPYIIUTh THAPOXUMITYECKHIIA COCTaB M OMOIOTHIECKYIO TPOIYK-
TUBHOCTh aKBaTOpWH. MI3BECTHO, UTO M30BITOYHEIC OYPOBBIC PACTBOPHI
PETCHEPUPYIOTCS U TIOBTOPHO UCIIOTMB3YIOTCS IS TEXHOIOTHIECKIX
HYXJ caMOoro OypeHus, KalMTallbHOrO PEMOHTA CKBaXKUH, a TAKXKE BBI-
BO3ATCSA Ha OEperoBbIe MIIaMOOTBAIB. AHAJIOTUIHOE TIONIOKEHHE CO3-
JTAaBAJIOCH C MCIIOIh30BAHNEM TIIMHUCTOTO PACTBOPA TIPH OIPOOOBAHUU
CKBaXKHH. JI711 YMEHBIIICHUS! 00EMOB OTXOJIOB U TIOBTOPHOT'O HUCTIOJNb-
30BaHMsI HEOOXOTUMBIX IIEHHBIX KOMIIOHEHTOB TITMHUCTOTO PacTBOPa
MIPUMEHSIOT TEXHOJIOTHIO 00paboTKM OypOBOTo pacTBoOpa, KOTopas mpe-
JTyCMaTpUBAET YAJICHHE O CYMIECTBY BCEX B3BEIICHHBIX B HEM TBEP-
JIBIX YACTHI] ITyTeM IEeHTPU(YTUPOBAHHS OyPOBOTO pPacTBOpa, B pe3yib-
TaTe Yero U3 HeTo YAAISAIOTCS YacTHIlBl pazMepom 20 mkm u 6oree. [1o-
cite eHTpu(yrupoBaHUs K pacTBOPY JOOABIIOT (IIaHKYIIHPYEOIIUI
areHT 1 00pa30BaHMs XJIONbEB U3 YaCTHIl JruaMeTpoM oT 20 10 2 MKM
u MeHee. [TomydeHHBIe XITOMbsl OTQMIETPOBBIBAOT, TIOTyYast )KAAKOCTb,
HE CO/ICPIKAIIYIO TBEPABIX YACTHI] ¥ IPUTOJHYIO JJIsl IIOBTOPHOTO HC-
MOJIb30BAHUSI B KAYECTBE OYPOBOIO pacTBOpA.

OpHIM M3 OCHOBHBIX OTXOJIOB B IpoLiecce OypeHus sBiseTcs 0y-
Pposoii winam. BypoBoii pacTBOp U IIaM MPEICTABILIIOT COO0M Hau-
OOJBITYI0 YacTh BEIOPOCOB B XOJI€ pa3pabOTKU ¥ IKCILTyaTaIliu HedTe-
ra30BBIX MECTOPOXKICHUI. BenencTBre He3HAYUTENBHOM TITYOHHBI MO-
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Pps, JIENOBBIX YCIOBUI M MEAJIEHHOM CKOPOCTH Pa3JIOkKEHUS OpraHuYe-
CKOT'0 MaTepHuaja JIydIIMM pelieHreM OyneTr oOparTHas 3akauka Oypo-
BOI sxuKocTH B mracT. OOpaTHas 3akayka HedreconepKalmx 0TX010B
— pacnpocTpaHeHHas ipakTHKa B CeBepHOM MOpe.

brumn IIPOBCACHBI pa6OTI>I 110 UCITOJIB30BAHHIO BLI6ypeHHOﬁ I10-
poabl MGCTOpO)KHeHI/Iﬁ Kacnwmiickoro MOps  UId  TIOJTY4YCHHS Ke-
pamM3uTa IIaCTUYCCKUM CII0CO0OM.

__ BHejpeHHMe BRINEYKA3ZAHHOIO cNoco0a NO3RONUNO: OCRODOIUTE
3€MCJIbHBIC YUYAaCTKH, OTBOANMBIC 11O HNUIaMOOTBAJIbl, 1 UCKIIFOUUTH pac-
XOAbl HA CTPOUTCIIBCTBO NUUIAMOOTBAJIA, MOABE3AHBIX JOPOr', 4 TAKKE Ha
HX COACPIKAaHUC, PCHINTD BOIIPOC OXPAHbI ITOYBbLI, BO3AYIITHOT'O U BOAHO-
ro 0accelHOB OT BPCIHBIX HpHMCCCﬁ, COACPKAIUXCA B IIJIAME,
YMCHBUIUTDH PAaCXOAbI KapbepHOﬁ TJIMHBI Ha MPONU3BOJACTBO KEPAM3UTA,
PCIINTH BOIIPOC O MEPEBOALC IMpoHecca 6prHI/I5{ Ha 6630TXOZ[H0€ poun3-
BOJCTBO.

HUIIN «I'umpomopuedteras» cosmectHo ¢ [10 «A3zamexrporepm»
pa3paboTanu arperaT HEWTpaau3anuy OypOBOTO IIIaMa, IO3BOJIIOIIMN
00€3BpeNTh N YMEHBIINTH 00BeMbI 0TX0/10B (puc. 8.1).

Puc. 8.1. Arperat HeiiTpanm3anuu 6yposoro nurama turna CbOVY-6 25/6-11:

1 — mexanusm 3azpysku, 2 — 6apaban; 3 — xoocyx, 4 — pymeposka; 5 — nacpesamevhule
nemenmul; 6 — NPUBOO BpAUeHUS MEXAHUZMA 3a2PY3KU; 7 — Npueoo epawjenus bapabana;
8 — eunmul pezynuposanus nonodcenus neuu; 9 — nampyook 0omeooa napoes u 2azoe;

10 — knemmmbie KOPOOKU
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Arperat HelfTpanmzanuy OypoBoro nurama (3J1eKTporeyb OapabaHHast) TH-
ma CBOY-6,25/6-11 cocronT W3 CIEIylOImMX Y3JI0B: MEXaHW3Ma 3arpy3KH
1, 6apabana 2, koxyxa 3, GpyrepoBKH 4, HarpeBaTeIbHBIX MIEMEHTOB J, IIPUBOAA
BpaleHUs 7, MEXaHU3MOB 3arpy3Ku 6, mkahoB yrpaBieHus 8.

MexaHu3M 3arpy3ku / J03MpOBAaHHO MOAAET IIIaM U3 OyHKepa B Oa-
paban arperara mHekoM. [IpuBox MexaHn3Ma 3arpy3KH BBIIIOJTHEH Ha 0ase
YEepBSIYHOTO PENYKTOpa, HJIEKTPOABUraTels M IermHoi nepenadn. Konndge-
CTBO ITOJJaBAEMOT'0 [IJTaMa 3aBUCUT OT Yucia 000POTOB LITHEKA.

Bapaban arperata 2 M3roToBieH COOPHBIM CIHOCOOOM W3 JINCTOBOTO
IpoKaTa HepikaBeroniel cranu. BayTpn 6apabaHa ycTaHOBIEHBI HOXH, IS
yIaJIeHHs] HaJMIAIOMETo cosl. [y ucKiroueHus mogady HeoopaboTaHHOTO
MaTepuana K pasrpy3ke B OapabaHe ycTaHAaBIMBAIOTCS ABE nuadparmsl ¢
Konycusimu otBepctusimu. Och OapabaHa M BCEro arperara MMeeT peryiu-
PYEMBIif yroi HakJIOHa.

Koxyx 3 arperara cBapHOH KOHCTPYKIMH M3 JINCTOBOTO ITPOKAarta,
KPBIIIKA CheMHasl.

®dyrepoBKa 4 KOKyXa M KPBIIIKH BBIIONHICTCS Pa3iebHO U COCTOUT
U3 JIBYX CIIOEB: OTHEYIIOPHOr'O M TEIUION3OMSIMOHHOr0. B dyrepoBke mme-
I0TCS TIOJIOYKH YISl YCTAaHOBKM HarpeBaTelieH.

IMponykTel B pabo4yeM OTCeKe arperata HarpeBaroTCsl HAarpeBaTelb-
HBIMH 3JIEMEHTaMH J, BBIIIOIIHEHHBIMH B BHAE criupaiu. Harpesatenn pac-
TIOJIO’KEHbI Ha OOKOBBIX CTeHKaX. HeWTpann3oBaHHBIN mutam n3 Gapabana
HETIOCPECTBEHHO NEPETPYXKaeTcsi Ha MOPCKOE THO.

Bpamenne Oapabana ocymiecTBIsIeTCS NMPHUBOAOM 7, BBITIOJHEHHBIM
Ha 0a3e 4YepBSYHOTO PEAYKTOPA, SMEKTPOABUTATENSI W IICITHOM IMepeaadd.
Jlist m3MeHeHus duciaa 000poToB OapabaHa, B 3aBHCHMOCTH OT 3a/laHHOU
TEXHOJIOTUH HEUTPaIU3aIMH, MPETYCMOTPEH KOMIUIEKT CMEHHBIX IETTHBIX
3BE3JI0YEK WM XKE YCTAaHABJIMBACTCS TPEXCKOPOCTHON IBUTATENb.

Arperat coCTOHT U3 IBYX 30H. HarpeBaTenn BceX 30H MOIKIIOYAIOTCS
K ceTu nepeMeHHoro toka HanpspkerneM 300 B. IIpu pabore arperara npe-
JlyCMOTPEHO aBTOMAaTHYECKOE M PYYHOE MOJUICP)KAaHHUE 3aaHHOTO PEKMMa
Harpesa.

Ha mopckoii mrathopme mpu MoHTaXke O6ypoBOro 000pyIoBaHUS
arperat HEHTpaIH3alui MOHTHPYETCS Y OJI0Ka OYMCTKH OypOBOTro pac-
TBOpa HETIOCPECTBEHHO IT0]T BUOPOCHTOM. Mexk Ty BHOPOCHTOM U OyH-
KEPOM arperara coopykaeTcs ClIeLMaIbHbIN JOTOK C OTBOJIOM, HAIIPaB-
JICHHBIM B OYHKEp MEXaHHM3Ma 3arpy3kd. Takoe pacroiaokeHue Ho3Bo-
JSIET 3aTPY3UTh arperaT HIaMoM 0e3 UCIOIb30BAHUS JOIOITHUTEIBHBIX
MexaHm3MoB. [lomada nuraMa perynupyercst IUOepHOH 3aCTIOHKOM.
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OTxomamu B mporiecce OypeHHst SBISIOTCS TaKke OypOBBIE CTOU-

HBIC BOJIBI. DTH BOJBI CONIEPKAT HAPABHE C MEXaHUUCCKIUMH TIPUMECSIMH
Y HEKOTOPBIE OpraHWYIeCKue BemecTBa. Kak B 3apy0e HOM, Tak U B OTe-
YECTBEHHOH MPAKTHKE UMEIOTCS PAa3IMYHBIC CXEMBI H YCTAHOBKH JIJIS
yrrm3anmy Boj. OJJHaKO OHU 00JIaaf0T OONBIINMU TabapuTaMu 1
OOJIBIION TPON3BOAUTEILHOCTHIO, UTO U3-3a OTPAaHIMUYCHHOCTH TLIO0-
Iaieid Ha MOPCKOH uratopMe JienaeT X MPUMEHEHHE Helerec000-
pa3HeM. YuutbiBas m3noxenHoe, HUIIU «[‘umpomopredTerasy pas-

aboTaa Masiora0apurH TAHOBK -
POBEIX CTOYHBIX BOJ) U TEXHOJIOTHUECKYIO CXEMY, ITO3BOJISIOMIYIO TIPO-
M3BOJANTH OYHCTKY U TIOBTOPHOE MCITOJB30BAHNE CTOYHBIX BOJI.

K orxomam cremyer OTHeCTH Takke M OTpabOTaHHBIE TOprOYe-
CMa304HbIE MaTepHajbl MpH OypeHWH, KOTOpHIE B 3apyOe)KHOM NpaKTHKe
pu OONBIIMX 00BEMax pPEreHEepHPYIOTCS Ha MecTe CHelHaJbHBIMU yCTa-
HOBKaMH. B oTeuecTBEeHHOW IMpakTHKe OTpabOTaHHBIE IOprOYE-CMa30YHbBIE
MaTepHalbl, BBHIY UX MAJIoro oobheMa, BEIBO3STCS Ha pereHepanuio Ha Oe-
per, YTo UCKITI0YaeT He0OXOMUMOCTh HX PETCHEPAIiy HA MECTe.

8. 3. Oxpana OKpyXKaromiel cpeas! Mpy orpoOOBaHNN

U OCBOCHUU MOPCKUX CKBAKWUH

B npomnecce onpoOoBaHus N3 CKBaXXWH J00BIBaeTCs HEPTH M ras, Iua-
cToBast Boja. IlepBoHaYanbHO BCIO MPOAYKIHMIO CKBaKHH (HedTh, ImIiacro-
BYIO BOJY) COOMpaH B TaHKEPHI W BBHIBO3WIIN Ha OEpPETOBBIE OYMCTHBIE CO-
Opy)XeHHs. B CBSI3M ¢ TEXHWYECKUMM TPYJHOCTSAMH Y/AEp>KaHMS CylHA Y
OypoBoii maTdopmbl MpU MTOPMOBOH TOr0JE, a TaKXKe BBICOKOW CTOMMO-
CTBIO (hpaxTa TaHKepa OT 3TOH CHCTEMBI OTKA3aJIHCh.

B Hacrosmiee BpeMsi KOMIUIEKTOM 000pYyI0BaHHS ISl OIPOOOBAHUS U
WCTIBITAHUS PAa3BEIOYHBIX CKBAYKHMH ITyTeM CXXHMTaHUs H0OBITON HedTH, raza
1 T1acToBOi Bozpl hupmbl «betikep», ocHamens! [TIIBY «Kacnmopredre-
raznpom», «lexpd-1» u «lexnd-2».

JUisi TpenoTBpaleHnsT 3arpsA3HEHHsT MOpSl TP OCBOCHHHM MOPCKHX
He(PTSIHBIX CKBaXHWH HEOOXOANWMO, IPEXIE BCEro, YUUTHIBATH BCE BO3-
MOXXHBIE ICTOYHHKH M ITyTH 3arpsa3HeHnsi. C 5TOH IENbI0 CIEAYET PaccMOT-
peTh KOMIUIEKC paboT MO OCBOGHUIO MOPCKHX CKBa)KHH, MPOOYPEHHBIX CO
CTAaLMOHAPHBIX IIATGOPM M MPHUICTAKAAHBIX IUOMAnoK. OH B OCHOBHOM
BKJIIOUAET CIIEAYIOMHNE paboThl: NEp(OpPALMIO CKBAXKUHBI; CITYCK TOA3EMHO-
ro o0OpyIOBaHNUS; MOHTa)XX M WCTBITAHUS Ha3eMHOTO O0OPYHOBaHMU; 000-
PYAOBaHUE YCThsI CKBAXXHMHBI; IPOKIAKY HOABOIHBIX KOMMYHHKAIMIL; OII-

8
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PCCCOBKY KOMMyHPIKaHHﬁ; BbI3OB IIPUTOKA; UCCICAOBAHUC CKBAXKUHBI; YC-
TAHOBJICHUC ONTUMAJIBHOI'O PpEXKHUMa IJKCIUTyaTalluh, HOPUCM IMPOAYKIHUH
CKBa’>XHUHBI.
B HACTOALICC BPEMA HpO6J’ICMa MNpCcAOTBPALICHUA 3arpsI3HCHU
MOps IIpr OHpO60BaHI/II/I 1 OCBOCHHHU PA3BCAOYHBIX CKBAXWH PCHIACTCA:

— cbopom u corcueanuem npoOyKYuU CKGANCUHDBL,

—  cOOpOM U BbIBO30M HCUOKOU YACTMU NPOOYKYUU,

—  colcueanuem 2asa.

Ha puc. 8.2. moka3aHa cxema IIMPOKO MPUMEHSIEMON YCTAaHOBKH IO
cOopy M CXKHIaHWIO TPOIYKIMH OIPOOOBaHMS W OCBOCHHS Pa3BEIOYHBIX
ckBakuH, mpodypennsix ¢ [IBY, IMIIBY u cranmmonapubx miatdopm. [Ipo-
JYKIUS CKBXKMHBI | depe3 cucTeMy HarpeBaHus 2 W pabounii MaHH(OIBT
MonajaeT B cenapaTop 3 BBICOKOTO AaBiieHUs. [ OTaeeHus ra3a OT Kul-
KOCTH M 3aMepa ra3a BBICOKOTo JaBieHus. JKuakas ¢asza U3 cermapaTopa BICO-
KOTO JIABIIEHUS MONANAacT B CeNaparop 4 HU3KOIO JABIICHUS OIS 3aMepa sKUJ-
KOCTH U ra3a HU3KOIO JaBJICHHS], OTKY/a *KUAKOCTb HAIIPABIIETCS B EMKOCTh J
1 HACOCOM 6 OTKAUMBAETCS B MAHU(OIBA 8 YIIPaBICHUSI TOPEHUEM.

;@rm
Loy
'r—u-dl—ﬁ

Puc. 8. 2. Texnonoruueckass cxema ycraHoBkH «JleTsimee miams» pupmsl «befikepy»:
1 — cksadcuna; 2 — neuv; 3 — cenapamop 6vicoxk020 0asnenus; 4 — cenapamop HU3K020
daenenusi; 5 — emkocmb; 6 — Hacoc, 7 — 6030y UHbII HACHeMAmMelb,

8 — manughovo ynpaenenus copenuem; 9 — copenxa

Crona >xe, B MaHH(OIIb] YIPaBICHUS] TOPEHUEM TI0OJIAETCS ra3 BBICO-
KOT0 W HU3KOro naBiieHHs. VI3 mMaHu(oIbIa TOpEHNS BCS MPOIYKIUS IO-
CTyHaeT Ha TopenKy 9 u 6e3pIMHO CKUTACTCS.

J1nst 6e3pIMHOTO CKUranust HehTh B TOpenKy 9 uepe3 MaHn(ob ynpas-
JICHUsI TOPEHHEM LIEHTPOOEKHBIM BEHTHIIITOPOM 7 HATHETACTCS BO3IYX.



T.K. Axmeoorcanos., A.C. blckax

Jl1s1 yMEHbIIEHUs] M3IIy4eHHs JIYYHCTOM SHEPrHM U IPOTHUBOMNOXKAp-
HOM 0€30macHOCTH 10 BCEMY IIEPUMETPY TOpeNKd 9 MOHTHPYIOT pac-
MWINBAIOLINE COIUIA AJIs' TOAaYH MOPCKOH BOJBL.
lopenka 6e31pIMHO CHKHTaeT BCIO NMPOAYKLIWIO CKBAXXWUHBI — Heghmeb,
2a3, KoHOexcam, naacmoevie 600bl U Mexanuieckue npumecu. IIpomyck-
Hasl CIIOCOGHOCTH Topenku 10 1600 T/cyt Hedn u 1 mmH. M/cyr rasa. To-
PENKy MOHTHPYIOT Ha KOHCOJBHBIX (pepmax amuHOoM n0 16 M. ['openkn Ha
KOHI[aX KOHCOJIBHBIX (hepM MOryT pasBopaumBaThes Ha 180°. Kpome Toro,
Ha kaxcaoit I16Y u [MIIBY ycTaHaBNKMBAIOT JB€ KOHCONbHEIE (DEPMEI C To-
pelKaMH, KOTOPBIE 3aKUTAI0T B 3aBUCHMOCTH OT HAIIPaBIICHUS BETpa.
Onuncannas ycranoBka «Jlersmee miams» pupmsl «beiikep»
(CILIA) mpumMeHnMa A7Ist IPEAOTBPALLCHHS 3arPsISHEHIS MOPS IPOIYK-
Irel onpoOOBaHMS M OCBOSHHS PAa3BEJOYHBIX CKBAKUH, POOYPEHHBIX
¢ IIBY u IIIIBY, coBepIeHHO HENPUMEHHMA IIPU OCBOEHUU KyCTa
CKBa)XMH, MPOOYPEHHBIX CO CTALMOHAPHON MIIAT(GOPMBEI, T. K. B 3TOM
ciryqae OecreNbHO TepseTcs O0NbIIoe KOIMIecTBO He()TH U KOHJIeH a-
Ta.

B nacrosmee Bpemsi 3arpsi3HEHHUE MOpPsS NPU OCBOCHUHM KyCTa 3KC-
IUTYaTallMOHHBIX CKBAXKHMH, NMPOOYPEHHBIX CO CTallMOHApHBIX IaTdopm u
MPHUICTAKAIHBIX IUIOMAJ0K, CBEACHO K HYIIIO, T. K. K KYCTOBBIM ILIOIMIaKaM
JIO HayaJla OCBOEHHUS CKBAYKUHBI MO 3CTAKAAE MPOKIAABIBAIOTCS MOJIBOIHBIE
U HaJBOAHBIE MPOLYKTONPOBOABI. bypoBoil pacTBOp M3 OCBaMBaeMOM CKBa-
JKMHBI COOMpPAETCs], BRIBO3UTCS M UCTIONB3YeTCs I OypeHus ocie Iy omeit
CKBa)XMHBI. 3arpsisHEHHAas CTOYHasl Boja, He(Th, KucioThl, [IAB u apyrue
XMUMHYECKHE peareHThl OTKAYMBAIOTCS 110 TpYOONpoBoaaM B HehTecOOpHBIE
ITyHKTBI.

ITpu ocBOeHNY CKBaXKMH Ha MOpE MPOKAYKY MX BOJIOW WIIH HEd-
TBHIO OCYIIECTBIISIOT 110 3aMKHYTOH IIUPKYJSIIUOHHON CHCTEME B KOJI-
JIEKTOP WIIM TEXHOJIOTUYECKYIO0 EMKOCTh JUISl HOBTOPHOTO MCTIOB30Ba-
HHS IPOMBIBOYHOM KHUAKOCTH.

[lpyr TIIynIeHHH CKBaXKMHBI C AHOMAJIBHO BBICOKHM IUIACTOBBIM JIaB-
JICHHEM Heo0X0AMMO Ha IuIaT(opMe IMETh 3armac OypoBOro pacTBopa, pas-
HBII IBYM 00beMaM CKBa)KUHBI.

[ponyBKy 1 pa3psIKy CKBaKHHBI, TPYOOIPOBOIOB, paOOTAIOIIIX
TI0J1 IaBJICHUEM, TIPOU3BOIAT B OJIOK IIPOYBKH. BrliaBimiBarouiics: npu
9TOM Ia3 HANPABILIIOT Ha CKUTAHUE B (paKell, a )KHIKOCTh OTKAUHBAOT B
KOJUIEKTOP.

ITpn ocBOeHNY CKBA)KWHBI M TIOCTIETYIOIIEH €€ SKCIUTyaTaluH CHC-
TEMaTHIECKH KOHTPOIMPYIOT COCTOSHNAE TePMETHIHOCTH 3KCILTyaTalu-
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OHHBIX U IPOMEXYTOUHBIX KOJOHH, (UIAHIIEBBIX U pe3OOBBIX COEANHE-
HUMH, CaJJbHUKOBBIX YIUIOTHEHUH YCThSI CKBKHHBI M HA3EMHOTO 000py-
noBaHus. [Ipn oOHapyKeHNN HEeHCIPaBHOCTEH MIPUHUMAIOTCS SKCTPEH-
HBIE MEPBI K UX YCTPAHEHHUIO.

VYcThe CKBRXXKHHBI JTOJDKHO OBITH 00OPYZOBAHO IMOOHOM, KOTOPBIH
COE/IMHSIIOT TPYOOIIPOBOJIOM C EMKOCTBIO OJI0Ka cO0pa CTOYHBIX BOJI.
OunIaoT HACOCHO-KOMIIPECCOPHBIE TPYOBI OT apaduHa, CoNeH,
TecKa ¥ OKAJIMHBI Ha CHEHATBHO 000pYI0BaHHBIX paOOUMX IUIOMAIKaX
i Ha 6eperoBbIx 0azax. [IpomXyKTel OYMCTKH COOMPAIOT B KOHTEHHEPHI
1 BBIBO3AT Ha OEperoBbIe CIIIMAIbHBIC ITaMOOTBAJIBI IS 3a-
XOpOHEHHSI.

COﬁpaHHyIO JKUJIKOCTb OTKAYMBAKOT HACOCAMU B KOJIJICKTOP.

OcBoeHHE MOPCKHX HE(QTSIHBIX M Ta30BBIX MECTOPOXKICHUH KO-
PEHHBIM 00pa3oM OTJIMYAETCSl OT Pa3BEAKH M Pa3pabOTKH MX Ha CYIIE.
Bonpmast cnoxHOCTh M crienupuueckne OCOOEHHOCTH MPOBENCHUS 3THX
pabor B Mope O0OYCIIOBIMBAIOTCS OKpY)KaloIIel cpenol, WHKEHEpHO-
T€0JIOTHIECKUMH N3BICKaHUSAMH, BBICOKOH CTOMMOCTBIO M YHHKAJIHHOCTHIO
TEXHHYECKHX CPENCTB, MEIUKO-OMOJIOTMYECKUMH MpoOieMaMy, BBI3BaH-
HBIMH HEOOXOAMMOCTBIO MPOM3BOACTBA pabOT MO BOIOW, TEXHOIOTHEH U
OpraHM3alell CTPOUTENbCTBA W IKCIUTyaTallil OOBEKTOB B MOpe, 0OCiTy-
KHWBaHUEM paldoT | T. II.

Oco0eHHOCTBIO KOHTHHEHTAJIBHOTO MIeb(a HaIeH CTpaHbl SBISIETCS
TO, 4TO 75 % aKkBaTOpHMil PaCHONOXKEH B CEBEPHBIX M APKTUYECKHUX paifoHax,
KOTOpBIE ITPOIODKUTENEHOE BPEMsI TOKPBITHI JIbJaMH, a 3TO CO37aeT Jo-
TIOJIHUTENbHBIE TPYAHOCTH B TPOMBIIUICHHOM OCBOCHHH. OKpyKaromas
cpesa XapakTepH3yeTCsl THIPOMETEOPOJIOTHIECKUMH (DaKTOpaMu, OIpese-
JSIOIIMMHU yCIIOBHS ITPOBEACHUS PabOT B MOpPE, BO3MOXKHOCTH CTPOUTENb-
CTBa M DOKCIUTyaTallid HE(TENPOMBICIOBBIX OOBEKTOB W TEXHHUYECKHX
cpenctB. OCHOBHBIE U3 HUX: mMeMnepamypHuvle YCiosus, eemep, 60JHEHUS,
meueHus, ypogeHb 600bl, 1€008bll NOKPOE MOPEll, XUMUYECKULl COCMA8 60~
Obl u Op. Y4eT 3TuX (HaKTOPOB J1a€T BO3MOXKHOCTH OIEHUTh WX BIMSHHE Ha
9KOHOMHUYECKHUE MTOKA3aTENN TOUCKOBO-Pa3BEAOYHBIX PA0OT M MOPCKOH [10-
6bram HebTH M Taza. CTPOUTENBCTBO MOPCKUX HE(TEIPOMBICIOBEIX COOPY-
JKEHHH TpeOyeT NMpOBeICHHs WHXEHEPHO-TEOIOTNYECKUX MU3BICKAHHH MOp-
ckoro nHa. [Ipu npoektupoBaHNU (HYHIAMEHTOB HE(TEIIPOMBICIOBBIX CO-
OpYXeHHI 0co00e BHHMaHUE YACISIOT IMOJHOTE M KayeCTBY WHKEHEPHO-
TeOJIOTMYECKUX M3bICKaHWI TPYHTOB Ha MecTe W B Jaboparopusx. Jocro-
BEPHOCTh ¥ TIOJIHOTA JAHHBIX B 3HAUYMTEIILHOW Mepe onpenelsoT Oe3onac-
HOCTb 9KCIUTYaTal[A COOPYIKECHUS 1 SKOHOMHYIHOCTB TIPOEKTA.
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C yBenmuueHHWEM TIyOMH MOpPS PE3KO BO3PACTaE€T CTOMMOCTH pa3-
pabotku mecropoxaenuil. Ha riryoune 30 M crommocts pa3paboTku B 3
pasa BblIlIe, YeM Ha cymie, Ha riryoune 60 M — B 6 pa3 u Ha rimyoune 300 m —
B 12 pas.

B mocnennue roapl mpoBoasTcs OoNbLIME HAayYHO-HCCIEAOBATENb-
CKHe PabOThl M ONBITHO-TIPOMBINUICHHAS SKCIUTyaTalys, KakK OTIEITbHBIX
Y3JI0B, TaK M LEJIBIX KOMIUIEKCOB OOOPYAOBAaHUS IOIBOIHOI DKCILTya-
Tarmu ckBakuH. Oco00ro BHUMaHMS 3acCiIyKMBaeT MOJBOIHAS KCIUIyaTa-
I MOPCKMX MECTOPOXKICHU B JIGIOBBIX YCIOBHAX. DTO 0QYCIORIEHO
YCTpaHEHUEM BO3MOXKHBIX JICHCTBUII JbJOB Ha TEXHUYECKHE CPEACTBA,
YMEHBIIAIOTCS! HABUTAIMOHHASI OTACHOCTH, MO-)KapOOMacHOCTh U obecIe-
YHMBAETCS] SKOHOMUYHOCTH Pa3pabOTKH MECTOPOXKICHUS.

ITpoGnemoii moka SIBISFOTCS MPOKIIaaKa M OCOOEHHO 00CIen0BaHue, U
PEMOHT TOBOIHBIX TPYOOTIPOBOJOB B MEXJIEIOBBIA IEPHO. DKCIUTyaTa-
Ul MOPCKHX TEXHUYECKHUX CPEACTB, © B OCHOBHOM TEXHUKH ISl MOABOJA-
HBIX METOZIOB pa3padoTKu, TpedyeT obecnedeHHs] Oe30MacHOTO BEACHHS
MIOZIBOHO-TEXHUYECKUX paboT MPH PEMOHTE M OCMOTpPE TOABOIHOM YacTH
IUIAaBYYUX CPEACTB U THAPOTEXHUYECKHUX coopyxeHui. Hapsany ¢ pemienn-
€M TEXHHMYECKHX BOMPOCOB HEOOXOAMMO pEelIaTh pPsAA 3akad MO METHKO-
OnonornIecKkoMy 0OECIIEUEHHIO KHU3HEAEATeIbHOCTH YEI0BEeKa, B TOM YHC-
Jie B DKCTPEMAJbHBIX YCIOBHUSAX, a TaKXKeE 3aJa4 MEAUKO-TEXHUYECKHX ac-
MEKTOB TEIUIOBOW 3aIIUTHI JKU3HEACATENBHOCTH YEII0BEKA MPU NMPOBEACHUN
paboT 1oz BOAOH.

OcHOBHBIE TIPOOJIEMBI MPH OCBOGHHH 3THX MECTOPOXICHUH — Mpo-
OJIeMbI TEXHUKH M TEXHOJIOTMH TIPON3BOJICTBA 3TUX paboT.

PaGotel moO pa3zBenke u pa3pabOTKE MOPCKHX MECTOPOXKICHUH
OOBIYHO BEYTCS B J[BA JTaIa:

— Ha nepgom dmane TPOU3BOIITCS TEOJIOrOpa3BeNOYHBIE PAOOTHI B
MEXIIEZIOBBIM MEpUO, U B 3TOM CIydae, BO3MOXHO IPUMEHATh TEXHHKY,
KOoTOpast paboTaer B yMEpPCHHBIX 30HAX;

— Ha émopom 3mane, TIpA pa3pabOTKe MECTOPOXKIACHHUH, T. €. T0ObIUE,
MOATOTOBKE M TPAHCIOPTE HE(TH U ra3a, BCIEACTBHE HEMPEPHIBHOTO MPO-
W3BOJICTBEHHOTO IMKJIA, P KOTOPOM MPOLECC AOJDKEH BECTUCH KPYTJIbIi
ro, B T. 4. 3UMOH, KOIJITa MOpE ITOKPBITO JIIOM, TpeOyeTcsl yHUKaJIbHAs U
HaJISKHAS TEXHUKA, TEXHUIECKUE U TEXHOJIIOTMIECKUE TTapaMeTphl M KOHCT-
PYKTHBHBIE PELICHHUS KOTOPOH 00YyCIIOBIMBAIOTCS TPEOOBAHUSAMHU  BBICO-
KOW HaAKHOCTH, JIOJITOBEYHOCTH, 00ECIICUNBAIOIIMMH 0€30MacHOCTh pa-
00T B Ka)KJJOM KOHKPETHOM paifoHe.
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8. 4. OxpaHa okpyxalowen cpenbl Npu Aob6bIYe HedhTU U rasa

Kak wm3BecTHO, Ooiee IMOMOBMHBI JEHCTBYIOHMIETO (OHIA MOPCKHX
ckBakuH Kacnmst akcIuryatupyercs (hoHmanHo-KOMIPECCOPHbIM CNOCOOOM.
Jlist coxpaHeHHsT YCTaHOBJIEHHOTO PEKUMa SKCIUTyaTallMH 3THX CKBXUH U
YBEIMYCHUS X AeONTa CHCTEMAaTHYECKH TPOBOJIAT CIEAYIOINE MEPOIIPHS-
THSL:

— TIPOBEPKY M CMEHY IUTYIEPOB (DOHTAHHBIX CKBAYKHH;

— 3aMep AeOWTa U YCThEBBIX ITaPaMETPOB CKBAXKHH;

— OYHMCTKY ITOJbEMHBIX TPYO OT Mapa()MHOBBIX OTIOXKECHHH

— TIOJKAYKY XHUAKOCTH B 3aTpyOHOE M KOJIBIIEBOE MMPOCTPAHCTBA;

— TeOoJIOTO-TEXHUYECKHE MEPOTIPHSATHS;

— 00paboTKy npr3a00iHON 30HBI CKBa)KUH /IS YBEIWUICHUS TIPOHU-
[IAEMOCTH M KPEIUICHHS 3TOW 30HBI;

— TIPOMBIBKY CKBa)KHH OT IT€CYaHBIX IPOOOK U T. .

[Tpu BBIMONTHEHUH BCEX 3THX pabOT BO3ZMOXHO 3arpsi3HEHHE MOPS
HedThIo, HePTEeIPOAYKTaAMHU, XMMUYECKUMH peareHTaMH, IUIACTOBBIM
TIECKOM U T.]I.

TeKyIIII/Iﬁ H KaIlTaJdbHEBIN PEMOHTBI CKBAXXWH SABJIAIOTCA OAHUMU U3
OCHOBHBIX HCTOYHHKOB 3arpA3HCHUA MOPs HC(bTBIO, He(bTeCOI[Gp)KaHII/IMI/I
BOHOI>'I U TICCKOM, a TaKXXC XHMHYCCKHU O6pa6OTaHHBIMI/I MTPOMBIBOYHBIMU
KUIOKOCTAMMU.

HpCIIOTBpaIIICHI/Ie 3arpsA3HCHUA MOPS OTXO4aMU PEMOHTA CKBAaKUH
JOCTHUIracTCA:

— IIyTE€M HCIOIBb30BAHUS MPH PEMOHTE CKBA)KUH 3aKPBITOM CHUCTEMBI
LHUPKYJISALUN IPOMBIBOYHOM KHUJIKOCTH;

—cOOpOM ¥ BBIBO30OM HJIM 00€3BpPEKMBAHMEM Ha MECTE OTXOJOB pe-
MOHTA C MOCJIEAYIONIM COPOCOM MX B MODE;

— NPUMEHEHNEM DPA3JIMYHBIX NPHCIOCOONCHNHN Ul OYMCTKH HApYyX-
HOH ITOBEPXHOCTH TPYO ¥ LITAHT OT HEYTH M IPOMBIBOYHOH KHUIKOCTH;

—cOpOCOM M OTKa4KO# KUAKOCTH, CTEKAIOMIEH ¢ BHYTPEHHEH IOJI0C-
TH TPYO HA MOCTKH;

— IPUMEHEHNEM YCTBEBBIX MAJOrabapUTHBIX MPOTHBOBBIOPOCOBBIX
YCTpPOMCTB.

Omx00bl nPOOYKYUU HePMAHBIX U 2A306bIX CKEANCUH U UX YMU-

auzayus

B cocraBe mpomykiun CKBaXkKWH He(Tera3oBbIX MecTopokaeHnit Kac-
IUST HapsiLy C OCHOBHBIMU KOMITOHEHTaMH — HE(PTHIO, KOHJICHCATOM M Ta30M
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cozepKaTcsl Hem30e)KHbIe MX CIIyTHMKM B BHJE OTXOJOB 3TOTO IIpoliecca:
IIaCTOBAask BEICOKOMUHEPAIN30BaHHAS BOJA U ITECOK.

B oredecTBEeHHOH MpPaKTUKE MIACTOBBIE BOABI IPUMEHSIOT B CUCTEME
noazep>kanus wiacrooro nasienns (ITT10), a B psine ciaydaeB 3akauuBaoT
U B NOIJIOUIAIOIINE TOPU3OHTBL, UTO SBISETCS MEPOH yTUIHM3ALMUA TOKCUY-
HBIX OTXOJ OB TEXHOJIOIHMYECKOro Ipolecca.

CyIIeCTBYIOT U JPYyrHe CIIOCOObI CO3JaHUs MaJIOOTXOIHBIX IIPOLIECCOB.

3a pyOeXOM HIPHMEHSIOT Pa3JIMuHbIE CIIOCOOBI OTpaHWYEHUS] BOJO-
TIPUTOKOB B He(QTAHBIX CKBakuHAX. C OTOH IENbI0 BO MHOTHX CIYy4asX.
IIPUMEHSIOT BOAOYIPYTHE KUAKOCTH, 338 CUET YEro AOCTUTAETCS CENEKTUB-
HOCTB Iporiecca. B kauecTBe BS3KOYHNPYroil >KUAKOCTU INPHUMEHSIOT BOJO-
pacTBOpHMBIe monuMeps! Trmna mymep-500 u nymep-700. [ cenekTuBHON
M30JIIMH BOJ IPHMEHSIOT TaKXkKe rejeoOpasyronryto kommnosunuio. [Ipn
3TOM BBIOMPAIOT IIIACTHI, COAEpP)KAIINE COOTBETCTBYIOIINE KOMIIOHEHTHI
JUTS TeJIe00pa30BaHMs IPH KOHTAKTE C 3aKa9NBAEMbIM PEarcHTOM.

B oTeuecTBeHHON NMpaKTHKE MPUMEHSIOTCS PA3NAYHBIE METOIBI H30-
JSIIMY BOJ| BOAOPACTBOPUMBIMH ITOJIMMEpPaMH THUIIA TTOJIHAKPAIAMU/I. 3ame-
HUTEJIEM OJTOro mnomumepa sasiserca mymep-500 u mymep-700 ame-
PUKaHCKOTO Npou3BOACTBA. [lomumepsl monmumakpuiaamuj, mymep-500 u
mymep-700 Takyke IpUroIHBI JUTS BRITECHEHHS HE(DTH U3 TUTACTOB, YTO MPH-
BOJIUT K PE3KOMY COKPAIIEHUIO 00BOJHEHHOCTH MPOAYKINU CKBAXHH.

VY4uuThIBast, YTO IUIACTHI HEKOTOPBIX MOPCKUX HE(TEra3oBBIX MECTO-
poxaennii Kacnust cinokeHsl M3 €naOOCIEMEHTHPOBAHHBIX IIOPOJ, TEX-
HOJIOTUYECKHH TIpOIiecC TOOBIYM COMPOBOXKIAETCS BHIHOCOM IUIACTOBOTO
MecKa Ha THEBHYIO OBEPXHOCTH TPH JOIyCTUMBIX OTOOpax.

Jlist 6ope0ObI ¢ meckonposiBienneM B CHIT u 3a pydexom mnpume-
HSIOTCS Pa3JIMYHBIE METO/IBI KPEIUICHHS PHIXJIBIX KOJJIEKTOPOB B ITPU3a00ii-
HOH 30HE U CO3JIAIOTCS pa3NuIHbIC (PUITBTPHI.

Ecnu mocrymnnenne mecka U3 miacta B CKBaXXHMHY IPEIOTBPATUTH HE
yIaercsi, TO JUIsl YTHIU3AIMH BHIHOCUMOTO TTECKa €ro He0O0X0ANMO OYHIIATH
OT He()TH U B JAJIbHEHIIIEM HCIIOIb30BaTh KaK CTPOUTEIbHBIA MaTepuall.

Bbe3zorxonHast TeXHONOTUS JOOBIYHM TOMYTHOTO M MPUPOIHOTO Ta30B
MPeyCMaTpPHUBAET, IPEKIE BCEr0, MOIHYIO TEPMETH3ALNIO CHCTEMBI cOopa
1 JUKBHIALMIO BBHIOPOCOB rasa B atMmoctepy. Jlocturaercst 3To cBoeBpe-
MEHHBIM OOYCTPOHCTBOM MECTOPOXKICHHUSI CEThIO I'a30COOPHBIX M TpaHC-
MOPTHBIX TPYOOIPOBOIOB M MPUMEHEHHWEM NPH HEOOXOJMMOCTH KOMIIpEC-
COPHBIX YCTaHOBOK, CXXMMAOIIMX Ta3 Ui €ro TPaHCIOPTHPOBAHMS WIIH
HCIIONIb30BAaHMSI HEMOCPEACTBEHHO HA MECTOPOKACHUHN Ul AOOBIYN HEDTH
ra3nudToM, HarTHETaHXS B IUIACTHI MJIM B KadeCTBE TOIIMBA B SHEpPreTHYe-
CKHX yCTaHOBKaX.
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8. 5. Jlokanusanus u JukBuaanus Hedru u HeTenpogyKkTOB
¢ BOHOI1 MOBEPXHOCTH

Ouncrka MMOBEPXHOCTH BOJOEeMa OT He(TH M HE(PTENpPOLYKTOB OC-
JIOXKHSIETCS pSIoM (DaKTOPOB:

— BBICOKOM BSI3KOCTBIO HE()TH, UTO 3aTPYIHSACT €€ OT/EIICHNE OT BOJIBI;

— 3HAYUTEIBHBIMH IUIOMIAIIMHA OYHCTKH;

— MOABM)XHOCTBIO HEPTSHBIX ISITEH 0] IEHCTBHEM BETpa M TEUCHHIA;

— THAPOMETEOPOJIOTHYECKUMH YCIOBUSIMHU | JIP.

JIJ1s1 OYMCTKY BOAHOW TOBEPXHOCTH M JIMKBHUAALIMH PA3IIMBOB HE-

TH CO3JIaHbl YCTPOMCTBA, OCHOBAaHHBIC HA Pa3IMYHBIX MIPUHIUIAX JeH-
cTBHs. PasnuBmryrocs He()Th YIAISIOT € IIOMOIIBIO OTAEIBHBIX METO/IOB
1 TEXHUYECKUX CPEACTB MM MX KOMIUIEKCa, 00ECIICUNBAIONINX JIOKAIIHN-
3aIUI0 HEPTSHOTO 3arpsi3HEHusI, COOp HEPTH C MOMOIIBIO MEXaHNYe-
CKHUX CPEZICTB, MOIJIONIEHUE e COPOSHTaMH, pacCeMBaHNe HE(PTIHBIX
IUICHOK XUMHYIECKUMH WM OMOJIOTMIECKUMH TIperiapaTaMHy, CXKUTaHUe
HedTH U ap.

B mpaktuke ymaneHust HepTH C BOZHOW MOBEPXHOCTH IIMPOKO IPHU-
MEHSIOT TEPMHYECKUM, MEXaHMYECKUH, TUIPOOMONIOTHYECKHH U (DU3MKO-
XUMUYECKNH- MeTo/pl. Hapsity ¢ TOCTOMHCTBAMH 3THX METOJIOB HEOOXOH-
MO UMETh B BU/Iy ¥ UX HEJJOCTATKH.

Ilpu mepmuueckom cnocobe (mogxore HeYTH) MOPCKHE CTAMOHAP-
HBIC U TIO/IBIDKHBIC WHXKEHEPHBIE COOPYKEHHUSI MOT'YT OKa3aThCsl B SIHIICH-
Tpe TOPSIIEro MATHA HEPTSIHOrO IO, MEePEMENIAONIErocsi Mo MOBEpXHO-
CTH MODS IO BO3JICHCTBHEM TEUCHHUS U BETpa.

Henocratku eudpobuonoeuueckozo cnocoba — TpekpaiieHue Oaxre-
PHATIBHOTO PA3JIOKEHHs MpH Temmeparype Mopckoi Boapl Hike 10°C u
HEBO3MOXXHOCTh YTWJIN3AIMN Pa3inToi HedTH.

Mexanuueckuii cnocod TpeOyeT IpUMEHEHUs JOPOTOCTOSIINX TEXHH-
YecKHX cpencTB. Kpome Toro, B Mecrax MEXaHHYECKOro cOOpa Ha IOBEpX-
HOCTH MOPS OCTaeTCsl TOHKas IUIEHKAa He)TH, a KOHIIEHTPALUs YIIeBOIOPO-
OB B BoAe AocturaeT HopMbl Jampb depe3 300—400 cyr mocnme O4mCTKA
paiioHa 3arps3HCHHSI.

Du3UKO-XUMUYECKU cnOCOO XapaKTEpPU3yeTcs OTPUIATEIFHBIM BO3-
JeHCTBHEM Ha OCHTOC IHCHEPreHTOB M IPYIHX XMMHYECKUX MPErapatos,
OTHOCHTEIEHO HEBBICOKOH MOITIOMAEMOCThI0 HEPTH MO CpaBHEHHUIO C €e
COOCTBEHHOM Maccoi (0coOeHHO He(pTH TOBBHIICHHON BS3KOCTH TIPH HC-
MTOJIb30BaHUH COPOCHTOB).

OCHOBHBIE TEXHHUYECKHE CPEJCTBA JIOKAIM3ALNHA HE(TSIHOTO 3arpss-
HEHUS — OOHOBBIC 3aTrPaXKJICHHSI.
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KoHcTpykums 60HOBOT'O 3arpaXICHHSI COCTOUT W3 IUIABAIOIICH,
SKpaHUpYIOIIeH 1 OaacTHOM dactell. [maBydas yacte O0Ha MOXKET
OBITH BBITIOTHEHA B BHJIC OTJCIBHBIX ITOIIABKOB, 3aIIOJTHCHHEIX BO3/IY-
XOM. DKpaHUPYIOIas 4acTh MPEACTaBISIET COOO0H THOKYIO U JKECTKYIO
IUTACTHHY, TIPUKPEIUICHHYO K TUIABYy4YeH yacT O0HA U HATPYKEHHYIO
JUTSA TIPUIaHASL YCTOWYHBOCTH OAJUTACTHOM HEBI0, TPYOOH HITH pacTsK-
KaMmH.

B mHacrosimee BpeMst u3BecTHO 0K0J0 150 BHIOB OOHOBEIX 3arpaskic-

HITA, BRITYCKAacMBIX 3apyOCKHEIMIA (PRPMaMH.

U-00pa3uerii croco0 yCTaHOBKH OOHOBBIX 3arpaKICHUH Ha akKBaTo-
PHUH TIPHIMEHSIETCS JUTS JIOKATU3alii HeTSAHBIX PE3JIMBOB, KOTOPbIE Apei-
(GYIOT TOX BIMSHHEM BeTpa M TEUEHHMS, ACHCTBYIOIINX MPOIOIDKUTEIHHOE
BpeMsl B OHOM HampasieHuu (puc. 8.3). 3arpakaeHus 3aKpeIuisiioTcs Ha
SKOpSIX 32 00a KOHIA WM YAEPKHUBAIOTCSA C TOMOIIBIO IIABCPECTB MO0
OyKkcupyloTcs B KadecTBe Tpana. Korma TpeOyercss 3HaUMTENbHAS JUTHHA
3arpakaeHui (B cilydae KpYITHOTO pa3inBa), OOHBI YCTaHABIMBAIOT HA
MIPOMEXXYTOUHBIX SIKOPAX depe3 30—45 m.

=y

Puc. 8.3. TumoBas cxema orpaxkieHus 1 coopa He)Tu B paiioHe He(Tera3oq00baH:
1 — 6yxcup; 2 — 200m 60no6 «T — T»; 3 — nepmecb6oproe ycmpoiicmeo,
1 — Hanpaenenue dsudicenus, Il — paziue Heghmu

Texunveckue cpencTa ajisi MexaHHueckoro cbopa Hedtu n Hedre-
MIPOIYKTOB C TOBEPXHOCTH 3arpsi3HEHHBIX YYAacCTKOB MOPS MOXKHO pasfe-
JIUTH Ha JIBE TPYMIbI: HeTecOOPHBIE YCTPOHCTBA M CIICIIMAIBHO 000pyI0-
BaHHbIE Cy/la-He(TeCOOPIIUKH.

HedrecOopHbie ycTpoiicTBa B 3aBUCHMOCTH OT CIIOCO0a Iepe/iBrKe-
HUS U KPEIUICHHS ITOAPAa3JIeISIFOTCS Ha CaMOXOJHbIE, CTalMOHapHbBIE, OYyK-
CHpyeMbIe ¥ HaCOCHBIE (yCTaHABIMBAEMbIC HA PA3lIMYHBIX IUIABCPEACTBAX ),
16
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a 1o mpuHOMIy cbopa HeTH M HEPTENPOAYKTOB — Ha aOCOpPOLMOHHEIE,
aJIre3MOHHBIE, ITIOPOTOBHIE, IIEHTPOOEIKHBIE, BCACHIBAIOIIUE U JIP.

Jis noKanm3anyy WM JIMKBUIAIMK OOJIBIIMX pa3inBOB HEPTH Ha
MOpe IIPH OTKPHITHIX (JOHTaHAX, pa3pblBaxX MOJBOAHBIX HE(PTEHPOBOJIOB, a
TaKkKe paspylIeHUAX He(PTETPOMBICIOBOTO XO3SICTBA, BBI3BAaHHBIX CTH-
XUHHBIMA OeCTBUSAMHM (yparas, OITOPM, JIEIOBasi 0OCTaHOBKA U T. 1I.), CIIy-
JKaT SKCIEJUIMOHHbIE Cy/la, HE UMEIOIINE OTPaHUYECHUH 110 ITOTOHBIM YC-
JIOBWSIM M paiioHaM IUIaBaHMS. TPIOMBI TaKOro CyIHA HCIIONB3YIOTCS Kak
EMKOCTH JUTs coOnpaeMoii ¢ oBepxHOCTH Mops Hedru. CrieruaibHbe ce-
TapalfioHHbIe YCTPOICTBa 00ECIIeYNBAIOT OTACIEHIE cOOpaHHOW HEPTH OT
MOPCKOH BOJIBL.

CymHo cHaOXeHO CpelCTBaMU UIsl TOTPY3KH M CIIyCKa Ha BOAy Hed-
TECOOPIINKOB, OOHOBBIX 3arpaXICHHA M JPYTHUX TEXHUYECKUX CPEICTB,
UCTIONB3YeMBIX ISl JIOKaIM3aliK, cOopa 1 IMKBUAAMY pasinnBa. Ha cymne
HUMEIOTCS THAPOMETEOPOIOTHYECKas, THAPOXUMHUIECKass U ONOIOTnIecKas
nmaboparopuu. Kpome Toro, cynHo cHaGXEeHO aBTOMaTHIECKHMH CpPE/ICTBa-
MU HaOJIOZeHNs 3a pallOHOM pa3iiiBa, HAIPABICHUEM M CKOPOCTHIO JIBHU-
JKeHUsI Pa3JIuToN He(TH.

Puc. 8.4. Cxema IMKBHAALUHU aBAPHIIHOTO Pa3/juBa HeTH B OTKPLITOM MOpe
€ y4acTHeM IKCIEeIHIMOHHOTO Cy/IHA:

1 — Hegpmecbopwux mopcroil; 2 — Hepmecoopwuk, 3 — cpedcmea asuapasgeoku;
4 — srcneduyuoHHoe cyoHo, 5 — HegpmecOopHoe ycmpoicmeo,;
6 — Hegpmsnas emkocmb,; 7 — 60HO60€ 3aepadicOeHue

CHGHI/IaHLHHe CpeacTBa 00ecreunBaroT OIICPATUBHYIO CBA3b U YCTKOC
BBaHMOHGﬁCTBHG BCCX YYAaCTHHUKOB OIICpalliy O JIUKBUAALINU paA3JIMBa.
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CxeMa JIMKBHIAINHM aBApUIHOTO pas3iiBa HEYTH B OTKPHITOM MOpE C
Y4acTHEM HKCHEIULMOHHOrO CyIHa MIPUBEAEHO Ha puC. 7.4.

OCOOCHHOCTBIO OTEUECTBEHHBIX HE(TEMYCOPOCOOPIINKOB SIBIISETCS
X yHHMBEpcaltbHOCTh. OHM MOTYT COOMpaTh NMPAKTHYECKH JIIOObIE BHIBI
IUIABAIOIIMX 3arpsi3HEHUH, BKIIOYasl KPYMHBI MYCOp, OUYMIIATH JFOOBIE
YYacTK{ aKBAaTOPHii, B T. 4. B Y3KHX MECTaxX MEXIY CyIaMH, ICTaKaJaMH U
JPYTUMU TUIPOTEXHUYECKUMU COOPYKEHUSIMHU.

Puc. 8.5. Coop HedTH 1 Mycopa B yriax Mex1y IIpUYaIaMHy C HCIIOIb30BaHHEM
BTOPOTr'0 He(TEeMyCOPOCOOPIHKA MK KaTepa 1 OOHOB:

1 — HegpmecOopwuk,; 2 — 6oHvl, 3 — 6mopoil HeghmemycopocOOpWuUK U Kamep,
4 — Hegpmb u Mmycop, 5 — weapmogol

TwumoBsle cxembl cOopa HeTH 1 Mycopa TIpeICTaBIIeHb! Ha prc. 8.5-8.7.

Kpome HedreMycopocOOpITMKOB TS TMKBUIAIMN PA3IUBOB HETH MPH-
MEHSIIOT: BIIUTHIBAIOIME HePTh OOHBI, M3TOTOBJICHHBIE M3 CETKH, KOTOpast 3a-
MOJIHEHa OTXOJAaMM CHHTETHYECKOro TIy04aTroro MaTepualna; IepeHoc-
HBIE YCTpOMCcTBa Ul cOopa He(TH MPOU3BOAUTENBHOCTHIO 6 T/4, KOTOpBIE
MOT'YT OBITH HCIIOJIB30BaHbI CO BCIIOMOTaTENBHBIX CY/IOB U C Oepera.
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Puc.8.6. C60p HedTH OrpaXkIEHHOTO yJ4acTKa aKBaTOPHU:
1 — Hegpmy, 2, 3 — Hegpmemycopocbopuuku
(unu Hepmemycopocbopwux u kamep); 4 — 6oHbL

B nocnennue roapl a1t 00prOBI ¢ 3arps3HEHHEM MOpsi He(THIO 3HA-
YUTEILHOE PACHPOCTPAHEHHE MOIY4aroT METOJbl, OCHOBAHHBIC HA CBOMCT-
Bax pa3IMUHBIX MaTEpUaJIOB Horiomars HedTh U3 Boabl. Paznuyaror mia-
BAaOIE COPOCHTHI TUIOTHOCTEIO MeHee 1000 Kr/M® 1 MIOTpY’KaeMble COp-
OeHTBbl Oobleli IUIOTHOCTH. B KadecTBe IUTaBaronmx cOpOCHTOB MpHMe-
HSIOT MHOTHE TPUPOIHEIE (TOpd, MOX, CEHO) M MCKYCCTBEHHBIE (TTOJIMype-
TaH, pe3nHa U JIp.) MaTepHaIbl.

Puc. 8.7. Coop HedTH Ha JHE aKBATOPHHU C IIPHMEHEHHEM OOHOB!
1 — Hegpmemycopocbopuuk, 2 — 60Hbl; 3 — OyKCUuposuuru 60Hos, 4 — Heghmob

chyccmeeHHble COp6€Hmbl HU3IroTOBJIAKOT W3 CHHTCTHYCCKHX MAaATeC-
PpHUaJIOB W BBITYCKAIOT B BUAC I'PAHYJI WJIW ITOJTOTHHILL (HOJ'IOC) MaTepuu.
HpeI/IMyHIGCTBO HCKYCCTBCHHbBIX COp6€HTOB MO0 CPABHCHUIO C IMPUPOJAHBIMHA
3aKJIIOYacTCsd B BO3MOKHOCTH UX IMOBTOPHOI'O HUCIIOJB30BAHUS ITOCIIC peTre-
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Heparn. [ panynuposantsie copoenmol 0omee 3PPEKTHBHEI, YeM MaTepya-
ThIC, U TIPUMCHSIOTCS TS YIaJdeHUs HeQTSIHOTO 3arpsi3HCHUS Ha OOJBIIIX
TDIOMIAISX.

OKpysrcaromas cpeoa u ee 6uUARUE HA RPOU3BOOCIEO PAOOM

B mocnemrme romel mpoOiieMa WCCICTOBAHHS OKCaHAa W HCIOJNb-
30BaHUS €ro PECYpCOB MPEBPATHIIACH B OJHY M3 BAXHEHIINX 3a/1a4 COBpE-
MEHHOT'O pa3BHUTHs OOJBITHHCTBA TOCYAapPCTB MUPA.

OJHO W3 OCHOBHBIX YCIOBHH YCHENIHOrQ PEINCHUS YKA3AHHOW Mpo-
OJeMBl — HaJIMYHE TOCTATOYHOH MO 00heMy W KadecTBY WH(popMaruu o0
OKpYXaroulen cpene.

B sKcTpeManbHBIX YCTIOBHSX OKPYXKAIOMIEH CPEIbl 3TH COOPYXKCHHUS
JIOJDKHBI «BBICTOSITE» W HE Pa3pyIIUTHCS OT CTHXUAHBIX BO3JICHCTBUN U
obecreunTh HaJe)KHOCTh B paboTe Ha BECh MEPHOJ] IKCILTyaTaIlid MeCTO-
poxnaenus (25-30 ner).

Ha pas3mpIx 3Tamax mpoeKTUpOBaHHS pa3pabOTKH HEQTSHBIX W Ta3o-
BEIX MECTOPOXKICHHU TpeOyIOTCS  pasimuyHble 00BEMBI  eudpome-
Meoposo2utecKol unpopmayuu.

Ha »Tame mpoektupoBaHHS MOPCKHX HE(PTEIPOMBICIOBBIX COOPYKE-
HUI TpeOyroTCs Ooree IeTanbHBIe U B OONBIINX 00beMax JaHHBIE IO Ompe-
JISIICHUIO MECT U CXEMBI pa3MEIICHHUS Ha TUIOIAIN MECTOPOXKICHHS THAPO-
TEXHUYECKUX HE(PTETIPOMBICIIOBBIX COOPY)KEHUH M CTETICHH BO3JCHCTBUS
Cpelibl Ha 3TH COOPYKCHHS.

— MaKCHMaJbHAas BBICOTA BOJH M COOTBETCTBYIOIINH i TICPHOST;

— MaKCHMaJbHOE 3HAYCHUE CKOPOCTEH BETpa U TCUCHUI;

— DKCTpeMallbHble W3MEHECHUS YPOBHSA BOJBI C YYE€TOM IIPHIIUBOB H
IITOPMOBEIX HATOHOB;

— JICZIOBBIC YCIIOBHS;

— PEeXUMHEIC pacrpeieiICHUs BRICOT U MEPHUOIOB BOJH, COBMECTHEIC
pacrpeeeHus TapaMeTPOB BOJH W paclpeelieHUs BOJTH IO pyMOaM, pac-
MpeJielieHre CKOPOCTEH U HANPaBJICHUH BETpa M TCUCHHIA;

— nporii TEUEHUH, CIIEKTPHI BETpa W BOJH W TPYIIIOBEIC CBOICTBA
BOJTH;

— XOJl CKOPOCTH BETpa M IapaMeTpOB BOJIH B TUIOBBIX U Haubosee
JKECTKUX IITOpMaXx.

IIpu CTPOUTENBCTBE U IKCILTyaTALMH THAPOTEXHHUUYECKHX COOPYKeE-
HU, OYKCUPOBKE TEXHUYECKHX IUIABYYHX CPEICTB M YCTAHOBKE MX HAa Me-
CTO B pabouee COCTOSHHE M JCMOHTa)Xe, KpOME PeKHMMHOMU, TpeOyercs u
OIlEpaTHBHAS JMATHOCTHYCCKAS U HNPOSHO3ZHASL 2UOPOMEMEOPOLOSULECK sl
ungpopmayus:

— CKOpOCMb U HANPAGIeHUe Gempa;
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— CKOpOCMb U HANPAGIeHUe MedeHull Ha NO8ePXHOCIL

— gblcombl 80IH MpebyeMoll obecneueHHOCU;

— cpeoHue nepuoobl B0IH U 3610,

— Hanpaenexue pacnpoCmMpaHeHus 60 ,;

— J1edogble YClo8Us,

— GUOUMOCTIb,

— ocaoxu;

— obraunocmo;

— memnepamypa 6030yxa,

— obnedeneHue.

OCHOBHBIMH CIIOCOOAMH OIIPEIEICHUS] TPEOYEMBIX THAPOMETEOpPO-
JIOTHYECKUX TapaMeTPOB KCIEPHUMEHTANBHBIX 3HAYEHHIH MOTYT OBITh Cle-
JTyIOIIIHE:

— BBIOOp 9KCHEPUMEHTAIBHBIX BEINYHH U3 MMEIOMNXCsl HaOJIr0IeHUH
(HanpuMep, TeMIieparypa, BIaXXHOCTb U T. 11.);

— pacder mapaMeTpoB 10 CHHONTHYECKHM JAaHHBIM, HaOIIOIaBIINXCS
B CaMBIX CypPOBBIX YCJIOBHAX (IITOPMOBOW HATOH TEUCHUS H T. II.);

— pacder mapaMeTpoB 110 THIIOTETHIECKOMY «IIPOSKTHOMY» IITOPMY C
nepriogoM 50 wimu 100 ner (BbIcoTa BOJH);

— 9KCTPAIOJISIINS 3HAYEHHUH, PACCUUTAHHBIX 110 MaTeMaTHIeCKOi Mo-
JIeTIV;

— DKCTPAIOJISIIUS 3aMEPEHHBIX WM HaOJOACHHBIX 3HAYEHUH ITyTeM
UX ammpoKCHMAalnK COOTBETCTBYIOMIMMH (YHKIHUSIMHU pacIpeieeHus Be-
POSITHOCTEM.

CyImecTByeT KOMITIEKC TEXHHYECKHX CPeACTB Uil cOopa mHpOpMa-
UM, BKIIOYAIONMH Hay4dHO-mccienosatensckue cyna (HUC), kopabmm
TOTO/IBI, TUIaBMasKH, 3asKOpPEHHble M Jpeidyromue Oywm, apeiidyromme
cranimu «CeBepHBII TOII0C», MOPCKHE OEperoBble U yCTHEBHIE THApPOME-
TEOPOJIOTHYECKUE CTAaHLWH, MOWUCKOBBIE Cyda, TMuporpaduyeckue cyja,
BO3IYIIHBIE M KOCMHYECKHE HaONIoIaTeNbHBbIC ILIAT(OPMBI, ITOJBOIHBIC
anmapartbl, HOCHTEIM ITOJBOAHBIX AIIapaToB, HEOOMTAEMbBIC CIYTHHKH W
KOCMHYECKHE J1a0OpaTOPUH, CaMOJICThI, BEPTONCTHI, IIapbl-30H/BI, CTAIHO-
HapHBIC MOPCKHUE TIATPOPMBI (HEPTEIIPOMBICIIOBBIE U OypOBEIE), 000pyI0-
BaHHBIC KOMIUIGKCHI TPHOOPOB Ul 3aMepa  T'HAPOMETEOPOIOTHYECKUX
JAaHHBIX, HAIPY30K Ha 3JIEMEHTBI KOHCTPYKIMHU H JIp.

HccnenoBanus OKpYXKaIOIIEH cpeibl BeIyTcs O CleIUaabHbIM METO-
OUKaM W PEKOMEHJAIMSAM, pa3pabOTaHHBIMU CIICHUAJBHBIMH  Opra-
HHU3aIHAMH, OOIIECTBAMH U BEJIOMCTBAMU C YUETOM TpeOOBaHUIA OTpacieil.

Oxpyxaromast cpefja OKa3bIBaeT OO0JIBIIOE BIUSHAE HA CTOMMOCTD pa-
00T, ¥ OT IOJHOTHI M KauecTBa JaHHBIX O THAPOMETEPEOYCIOBHSIX CPEIbl B
3HAYUTENBHON CTENCHH 3aBUCUT OIpEIeIcHHE MapaMeTpOB, TEXHUUECKUX
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XapaKTEPUCTHK U KOHCTPYKTHBHBIX OCOOCHHOCTEH YHUKAITBHOW M CIIOXKHOMN
MOPCKOW TEeXHUKH HE(TEra3oBBIX IPOMBICTIOB. B ocoOeHHOCTH [T ceBep-
HBIX U apKTHYCCKUX YCIOBHH BIIMSHUC OKPYKAIOIICH CPEbl SBISCTCS TIa-
BEHCTBYIOMMM ()aKTOPOM CTOMMOCTH PaboT 10 T00brde He()TH U rasa.

8. 6. Biimsinue Temmepatypbl OKpY:Kalolieil cpeabl Ha padoTy
MOPCKHX CKBAKHH

N3MmeHeHne TeMmmepaTypsl NJoObIBaeMOi He)TH B MpoIlecce ec
oabeMa MO CTBOJY CKBaXKMHBI ONpENENsieTCs] IpU MPOYUX PaBHBIX YC-
JIOBUSIX: €CTECTBEHHBIM TEIUIOBBIM IOJIEM OKPYXAIOIIEH cpenbl U CKO-
POCTBIO JBUXKEHUS KUIKOCTU. U3BECTHO, YTO 3€MHasl KOpa UMEET Tak
Ha3bIBa€MbIi HEUTpaJbHBIN CIOW, HUXKE KOTOPOIrO TEMIlepaTypa rop-
HBIX TTOPOJT OCTAETCS MOCTOSHHOW M HE 3aBUCUT OT T'OJOBOTO KOJIEOaHUS
TeMIIepaTypbl TOBEPXHOCTH 3eMin. [103TOMYy OT 3a00sI CKBaXXHHBI 10
HeHTpanbHOTO cios (puc. 8.8) U3MEHEHHE TEeMIIepaTyphl MO JUIHHE
MOAbEMHUKA ONPEAESAETCS CKOPOCThIO IBMXXEHUS KUAKOCTH. OAHAKO,
BBIIIE ATOTO CJOS 3€MJIM CYLIECTBEHHBIM MOXET OKa3aTbCsl BIUSHUE
TEMIIEPATyPHOTO TMOJs 30HBL. JTO BIHSHUE emie 0ojee CYIMIECTBEHHO TO-
rga, Korja CTBOJI CKBaXXHHBI OMBIBaeTcsi MOpcKod Bojoil. I[loatomy,
nerrecoo0pa3Ho  YUMTHIBATh BIMSHHE CE30HHBIX —KoJeOaHWi Temmepa-
Typbl BEpPXHEHl YacTH 3€MHOM KOpPbI Ha paclpeiesieHHe TeMIIepaTyphl
JKUJKOCTH IO CTBOJY CKBa)KMHbI. KpoMme TOro, npeacrapiser npakTuue-
CKHIl WHTepec pa3paboTka MEpOIPHATHHA, CIOCOOCTBYIONINX YMEHBIIIC-
HUIO TIOTEPh TEIIa B CTBOJIE CKBAXKUHBI ISl TOBBILICHUSI TEMIIEPATYPbI
KHUJIKOCTH C IEIBI0 MPEAYNPEKICHUS MapaGUHOOTIOKCHUS U THIpA-

TOO6pa3OBaHI/I$I B CKBAXXWHC M IIOABOJHBIX HC(l)TeFa?)OHpOBOI[aX, 0CO-

OCHHO B 3UMHUH NEPHO.

PaccmoTpuMm TemnoByro 3ajady O IBMXKEHHU Tra30KHIKOCTHOH
CMECH B CTBOJIE JEHCTBYIOIIEH CKBaXXMHBI. B MOpPCKHMX yCIIOBUSIX BepX-
HSIS1 YaCTh AKCIUTYaTallMOHHOM KOJIOHHBI JUIMHOM / HAXOIUTCST B 30HE, OMBI-
BaeMoi Bomoil. J[muHa 3TOrO ydacTka Ui MpHOPEKHOW aKBATOpHH ATll-
IIepoHCKoro 11-Ba paBHa 10—60 M. [Ipyras yacte anuHOHN /; KOTOpast u3Me-
HseTcd B IIMPOKUX Ipejellax, HaXOAuTcs B Heapax 3emud. [lpu atom
BEPXHSISI YacTh CTBOJNA JUIMHOMW / (puc. 8.8.) HaxoauTCs B 30HE, B KOTOPOM
TeMIlepaTypa OKpYKAloIIed cpeibl MOABEPraeTcs TOJOBBIM TeMIIEpa-
TYPHBIM KOJIEOAHUSM.
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1

Puc. 8.8. MI3MeHeHne TeMIepaTypbl OKpYKarOILEH cpeasl BIOIb
CTBOJIa MOPCKO! CKBKUHBI

DTy obiacTh Ha30BEM 30HOW CE30HHOI'0 M3MEHEHHsS TeMIepaTypbl
(I 30na). Hmke HelTpabHOTO CIIOSl TEMIIepaTypa  HOpPOJbl HE 3aBHCUT
OT TOIOBOI'0 M3MEHEHHsI TEMIIEPAaTyphl U pacTeT ¢ IIIyOMHOW IO JH-
HeitHomy 3akoHy (II 30Ha). IlpuHNMas, 9TO B 30HE CE30HHOT'O M3MEHe-
HUS TEMIIepaTypsl pacHpelelIeHHUE TeIula OKPYXKAIIIed Cpelsl TakkKe
MOTYMHSACTCS TNHEHHOMY 3aKOHY 1O TIyOMHE CKBaXXWHBI, ISl 30HBI | n
IT moxHO 3anucaTs

T,=a+bz,
TI€ q,b— IOCTOSHHBIC TApaMeTpsl; 1) — TEMIIepaTypa OKpyXKaro-

1€l Cpenbl; z— AIEMEHT JIMHBI CKBaYKHHBL.
B 30He II gt TeMnepaTypsl IOPOJLl UMEEM

T.=7, _I,-T, 0=<z<l, (1)
rne 7, — Temneparypa moponsl; T3 — TemnepaTypa Ha 3a0oe CKBa-
KHUHBI;
T, — TemnepaTypa HelTpanbHOro cinos. B I 3one

T -1"
H M (

T1=T — Z—ll), Lh<z<htl, 2)

rne T,; — Temmepatypa Mops (OKpyxaromei cpenst) B I

some; T°, — TemmepaTypa Bojabl Ha moBepxHocTH Mops;T',,,— 3uMoif;
T°,,,— NeTOM.
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Jlns npuOIMKeHHOTO PeIIeHUs 9TOH 3a/1a4K BRIJCINM B TpyOe aiie-
MEHTapHBIA 00BbEM XHIKOCTH B (hopMe IMIMHIpPA BEICOTOH dz. [Ipemnmo-
JIOXKHMM, YTO TEIUIOOOMEH INPOMCXOIUT ITyTEeM IepeHoca TeIla TeKymeH
KHUIKOCTBIO.

Torna n3MeHeHHe KOJIMYECTBA TEIUIa OT CEYEHHS K CEYEHUIo Oy-
JIET PaBHATHCS KOJMYECTBY IIepeJaBaeMoro Teria yepe3 OOKOBYIO Io-
BEPXHOCTH JIEMEHTAPHOI'0 IUIMHAPUIECKOT0 00BheMa BBICOTOH dz.

IIpu sTom

—aR2¢,pv (T + dT) + nR’c,pvT = 2xRK (T — T)) d-.
oD oD

3necb R— paguyc TpyObl;, ¢, — YyHelbHAas TEIUIOEMKOCTb XKUJIKOCTH;
p — TUIOTHOCTB JKUIKOCTH; V — CPEIHSS 110 CEUYEHHUIO CKOpocTh; T — cpen-
HSS 110 CEYCHUIO TeMIlepaTypa; k — KodppUIueHT Terionepeadn ye-
pe3 CTEHKY TPYyOBI.
Orcrona
Rep,pvdT = - 27k (T-T,) dz
WITH

dT :—%(T—Tn)dz, 3)

rae B = 2k/{C,pv) — 6e3pazmepHblil TapaMerp.
Jns 3061 11 ypaBuernue (3) ¢ yuerom (1) mpumeT Buz

dT:_ﬁT+ﬂ(B_Tv4h%.

dz R R [,
Pemenuem nocnenHero sBuasercs
B
- Te —TH T3—Tu R
T=ce?® +T3- z+ =,
I, LB
IZie ¢; — MOCTOsAHHAs uHTerpupoBanus. Tak kak npu z =0, T=T53,
ro ¢ o DmTHR
LB
T3-Tu R 2, T3 -Ti
Torna T="" e RS2 s Q)
h B 4

Bripaxxenue (4) onpenenser u3MeHEHNE TEMIIEPATYPHI KUAKOCTH
o riyOnne ckBakuHbI Bo 11 30He.
Jns 1 30881 ypaBHeHue (4) c yuetom (2) mpuHHMAET BHUI
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dz R [ R

Pemennem storo ypaBHeHus Oyner

0
Ez_ET_,_ TM—M(Z—Zl) B

B, _T° -
P ¥ TG ) TR

rAe C, — MMOCTOSAHHAA MHTCTPHUPOBAHUS.
IIpu nocnegHem ycnoBuu
Tw —T°m R | -£:
R e .
[ B
Just pacupenenenus remnepatypst B I 30He nonydum
B
Tu-T°. R\ = Tu-T'm R
L. A= ©)

c, =|T,, - Th —

B +Th
I B ! B

Tak kxak cpenHsas TemIeparypa AHa okeaHa paBHa 4°C, To
IIpUMEM TEMIIEPAaTypy HEUTPaIbHOTrO ClI0s Takxke paBHOU 4 °C. Jlns npu-
OpeXHOW aKBaTOPUHM AMNIIEPOHCKOTO IM-Ba MOXXHO IPUHATH, YTO JIETOM
T, =24°; 3umoii T°,, = 0.

B KkadecTBe MCXOMHBIX JaHHBIX mpuMeM ¢, = 209 Jhx; p=850 Kr/M ;
R=10,05M; v=0,2m/c; [; = 2000 m; [=100m; T3=84°C; — nas 11 30H5I
B = 0,2*107*, must [ 30HBI B JETHUIL nepuoxa P= -0,6*10™; B 3uM-
Huit — p= 1%¥10™.

Beun mpousBeneHs! pacdyeThl MO paclpeeIeHNuI0 TeMIIepaTyphl B
CTBOJIE JEHCTBYIOUIEH CKBa)KUHBI JUIsl JIETHETO M 3UMHEr0 MEPHOIO0B.
[Ipu sTOoM pacnpeneneHue Temieparyp oT 3a00s 10 HEHTPaJIbHOTO
CIIOSL B TOM W JIpyrOM cCiydae, IpU NPOYHBIX PaBHBIX YCIOBHAX, OKa-
3aJI0Ch OJMHAKOBBIM. UTO KacaeTcs pacupesieleHUus TEeMIIepaTyphbl B
CTBOJIC OT HEHTPAJIBLHOW 30HBI 10 YCThSI CKBa)KHHBI, TO OKa3aJoCh, 4TO;
OHO CYHIECTBEHHO 3aBHUCUT OT TENJIOBOrO IOJISI MOPCKOH cpepbl
(puc. 7.8). Kak BuaHO M3 pacuera, CHIXKEHUE TeMmIepaTypsl B I
30He B 3uMHUN nepuof cocrasuser 10,4 °C nmo cpaBHEHHUIO ¢ TeMIepa-
Typoil Ha ycThe CKBAXXMHBI JIETOM IIPU MPOYUX PAaBHBIX YCIOBHUAX pa-
6otel. Kpome TOro, xak B 3UMHHH, TaKk U B JICTHUH IIEPHOABI T'PaJUEHT
TeMIepaTypbl B 0OJacTH BBIIIE HEHUTPAJIBHOTO CJIOSI CYHIECTBEHHO
6osbmie, yeM 10 Hero. Tak, HanpuMep, B | 30HE B 3UMHHMI TTepHO] T'pain-
eHT Teruia xujkoctu cocrasisier 0,104, , nerauit — 0,0501, a HxKe HEUT-
paneHoro ciost — 0,012 °C/m.

W3 mpuBeseHHBIX pacdyeToB CIEAYeT, YTO ISl YIYy4IICHUS pabOTHI
CKB@)XMHBI M BBIKHJHOTO TPyOOIIpoBOJa OT ycThst A0 HedrecOOopHOro
IIyHKTa, 0COOCHHO B OCEHHE-3UMHHUU Iepuol, Heobxoaumo paspabo-
25
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TaTb MEPONPUSITHS MO CHIKEHHUIO MOTEPh TEIIa HE TOJILKO Ha Yy4acTKe
IMOJBOJHOTO TPYOOIpPOBOAAa, HO M B 30HE OT HEHTPAIBLHOIO CIOS JIO
YCTbsl CKBaXKHMHBI. B 3TOH CBSI3M Ha OCHOBE IMPOMBICIOBBIX HCCIIEI0Ba-
HUU TEIJIOBOT'O pEKUMa padOThl MOPCKHX CKBAXWH U HedTerazompoBo-
OB pa3paboTaH CIOCcO0 TETUIOW3OISIINU TTOABOAHBIX TPYyOOIPOBOIOB
meHononuyperanoM. CTBOJBI CKBaKUHBI HEOOXOAMMO TETLTOM3OJIHPO-
Bath ¢ riryouns 300-400 M.

Ha ocHOBe noJlyd4eHHBIX Pe3yJbTaTOB YCTAHOBJIEHO, YTO €CJIU Te-
_IJIOU30JIUPOBAaTh CTBOJ CKBA)XXMHBI Ha YYaCTKE BBIIIE HEUTPanIbHOTO
CJ10sl, TO MOTEPU TEIIa B HEM MOXXHO CHU3UTH Ha 9,4 °C 1. e. TeM-
nepatypa Ha ycrbe Oyner 58°C.

Takum oOpa3zom, TeMmepaTtypa MOps OKa3bIBaeT CYIICCTBCHHOE
BIIUSHUEC HA TEIJIOBOW pPeXHWM pabOTHl MOIBOJAHBIX HEPTETra3ompoBO-
JIOB U BCEH CHUCTEMBI TIACT — MMOJBEMHHUK — COOPHBIN IYHKT — TPAHCIIOPT
nponykuuu. g yMEHbUIEHUs MOTeph TeIUla B MOABOJHBIX TpPY-
00mpoBOIaX HEOOXOAMMO UX TEILIOW30JIMPOBATH.

8. 7. I'mapoTexHHYecKOe COOPYKEeHH, BHINIOJHEHHOE B BH/IE
HCKYCCTBEHHOI0 0CTPOBA

N300perenne OTHOCHTCS K OOJNACTH CTPOHMTENBCTBA MCKYCCTBEHHBIX
OCTPOBOB CIIEHUAIBHOTO HA3HAYEHUs Ul OCYLIECTBIECHUS Pa3BEAKH U
HedTeno0pun, a Takke ISl MPOBEICHUS KOMIUIEKCHBIX MEPONPHATHH I10
oxpaHe oKpy:katomei cpeapl menbha CeBepo- Kacnmiickoro 6acceiina.

IloBbIIeHNE HANEKHOCTH COOPYKEHMS 3a CYET MPeJOTBPALICHUS
0CaJIKM TPYHTa M 00pa30BaHUsI TPEUINH B COOPYKEHHH JOCTHTACTCS TEM,
YTO THIPOTEXHUUECKoe coopyxeHue s Cesepo-Kacmuiickoro Gacceiina,
BBINIOJJHEHHOE B BHUJIE MCKYCCTBEHHOT'O OCTPOBA, COIJIACHO H300pETCHHIO,
BBINOJIHEHO M3 TPYHTA, BBEIHYTHOTO B Tpoliecce yrimyosneHus menbda Ce-
BepHoro Kacnust wiy ycThsl 3aMiIeHHOW 9acTH PeKH B HIenbge.

Bepera coopyxeHHsI BBIIOIHEHBI IOJIOTUMH U 110 IIPUMEPY 3aCHINAHBI
PaKyIIEYHUKOM.

N300perenne OTHOCHTCS K OOJNACTH CTPOHMTENBCTBA MCKYCCTBEHHBIX
OCTPOBOB CITEIIMATEHOTO HA3HAUCHUS TSI OCYIIIECTBICHHS PAa3BEIKH U Hed-
Teno0BIvN, a TAKXKe ISl IPOBENICHNSI KOMIUIEKCHBIX MEPOIPHUSTHII 110 0Xpa-
He OKpyXkaromieii cpenpl menbha CeBepo- Kacmmiickoro dacceiina.

N3BecTeH UCKYCCTBEHHBIM OCTPOB AJS NMPOBEACHUS pa3BEIKU M IIO-
crenyronield HeTeq00bp9M HA CTpyKType BocTounsiii Kamaran B menbsge
Kacnniickoro mopsi. Ilnomane octpoBa comocTaBuMa C IDIOMAABI0 (yT-
0OJBHOTO TOJIS. YKpEIJIeHHe OCTPOBa IPEyCMOTPEHO B BH/IE CBOMCTB Me-
TaJUIMYECKUX KOHCTPYKUMH. Mcronb30BaHNe METAIITHUECKUX KOHCTPYKIUI
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YCIIOXKHSIET NPOLIECC BO3BEACHUS OCTPOBa M TpeOyeT 3HAUYMTENbHBIX Ma-
TEpUAIBHBIX 3aTparT.

B crmy4yae aBapum Ha ckBakWHE HE(Th Cpa3dy IIOHAgacT B MOpE, YTO
HAHOCUT OTPOMHBIN yIep0d OKpyKalomei cpeze.

W3BecTHO TMAPOTEXHNYECKOE COOPYKEHHE, BHIIIOIHEHHOE B BU/IE HC-
KYCCTBEHHOI'O OCTPOBa N3 KaMHSI.

HenocratkoM yka3aHHOTO COOpPYXEHUs SIBIISIETCS €ro HU3Kas Ha-
JISKHOCTh HM3-32 OCAaJKW W 00pa3oBaHMS TpEIIMH B coopykeHnu. Kpome
TOT0, UCIIOJIb30BaHNE KaMHsl, IIPUTOAHOTO JJIsI CTPOUTENIECTBA CTCH 3/1aHUH
U COOpPYXXCHUH, SBISETCS HEPAIIHOHAIBHBIM.

3amaueil n300peTeHus SBISIETCS pa3padboTka THAPOTEXHUIECKOTO CO-
OpYX€EHHs B BUJIE HCKYCCTBEHHOI'O OCTPOBA, BO3BEJEHHOIO U3 HEJOPOrOro
U JIOCTYITHOTO MaTepuaa.

TexHn4ecKui pe3ynbTaT — MOBBIIICHNE HAJASKHOCTH COOPY>KSHHUS 32
CYeT MPEeJOTBPAILCHUS OCaJIKH IPYHTa M 00pa30BaHUs TPEIIMH B COOPYKe-
HHUH- JOCTUTAETCS T€M, YTO THUAPOTEXHHYECKoe coopyxkeHue s CeBepo-
Kacnuiickoro 0OacceiiHa, BBIIOJIHEHHOE B BHJE MCKYCCTBEHHOTO OCTPOBA,
COIJIACHO M300pETeHHIO, BBIOJHEHO M3 TPYHTA, BBEIHYTOIO B Mpolecce
yriryonenus mensga CeBepHoro Kacnus win ycThs 3aMiIeHHOH 9acTH peKn
B HIenbge.

Bepera coopyxeHHs BBITOJHEHBI MTOJOTUMH U MO MEPUMETPY 3achlIa-
HBl PaKyIICYHHKOM, a CBEpXy OHONOTHYECKH AaKTUBHBIMH IIOPOAAMHU
(KBapuuT, OIYHTUT | Jp.).

Hcronp3oBaHne rpyHTa, BHITAHYTOTO B MPOIECCE YrITyONeHHs IIelb-
¢a CeBeproro Kacrmst winm ycTbsi 3aMJICHHON 9acTH peky B menbde, perma-
eT npolyieMy YTWIN3ALMH BBITAHYTOTO TPYHTA U TIO3BOJISIET MCKIIOYUTH
00pa3oBaHye TPEUIMH B COOPY)KEHHH M OCAAKY TPYHTA.

ITpn »>TOoM obecneurBaeTcsl BBHICOKAsl HAJEKHOCTh COOPY)KEHHUSI M HE
TpeOyeTcsi 3HAUNTENbHBIX MaTepHANIbHBIX 3aTparT.

HckyccTBEHHBIH OCTPOB COOPYKAIOT Ha y4acTKaX, A€ 3alljlaHnpOBa-
HO TIPOBEICHHE pa3BeAKH C OypeHHEM W Tocienyromei Hedreqo0nuei,
Harnpumep, ot peku Kuram go nonyocrposa by3auu.

J1J1 BO3BEAEHMST OCTPOBA UCTIONB3YIOT TPYHT, BRITSIHYTHIN B TpOIiecce
yriryonenus mensgpa CesepHoro Kacnmst wnu yerbs 3amnenHoi gacti Ku-
ram ui Ypain.

CesepHnblii Kacrimii imeeT orpoMHsbIi 3amac pakylieqHHKa MO HIIo-
BBIMH OCaJKaMHU. JTO MOJAPYYHBIH CTPOUTENBHBIA ACIIEBBI MaTepHai, X0-
POIIO 3aMIMINAOIKKA TIIMHUCTYIO TIOYBY B IIPOIIECCE NPHIMBA M OTIHBA
OeperoBoif 4acTH OCTpPOBa M HETOIMAIOMIMICS CMBIBHOHM CHIIE MOPCKHX
BoNH. IlpuueM He TPEmATCTBYET POCTY TPOCTHHKa—KaMBIIIA, CIY)KAIIero
BOJTHO3AIIUTHBIM CPEACTBOM ¥ IIPUTOMHOTO JUIS YKIIa KK UKPBI KOCTHUCTBIX
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pb10. buonorumdeckn axkTHBHBIE IMOPOABI (KBapLUT, IIYHTUT W JIp)
MO3BOJISIFOT MOCTOSIHHO OYUILATh CPELY BOKPYT OCTPOBA.

OTO THAPOTEXHUYECKOE COOPYKEHHE IO3BOJIIET PEKOHCTPYHPOBATH
CesepHblii Kacninii 1 ero pernoHsl, JOCTHYb SKOJIOTMYECKOT0 OJIarormnomny-
YHsl, OCBOUTDH HEZPA, 3eMJIH, KOMIUIEKCHO OCBOMTh U NMPUYMHOXKHUTH Oorart-
CTBa XMBOW NpHUPOABI Oe3 ymepoa Ha Hee.
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