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POAHOM apKTMdeckom dhopyme, npoxo-
avswem 8 Mockee, 4yTo MNpasuTenscTeo
P® rotoeo B Gnuxadwwe 30 neT noTpa-
TATe 10 TpNH py6. Ha OCBOBHWE ApPKTH-
YecKOoro wensda. 370 caMoe HaexHoe
CpPeACTBO BNOMEHWA DIOOMETHBIX OEHET,
ecni BNacTb AyMasT o Byaywem Hayw,
O NEepexofe Ha NPWHLMNEL YCTOWYMBOTO
pazeuTUA. [pu HEIHELHWX TEMNAX pacxo-
[oBaHWA HedTH K raza 130 mnNpa. Ty T.
YrMeBoOpOAOE APKTWHECKOro wWensda
xeaTuT Poccunm Ha 1000 ner (CLUA -
Tonbko Wa 150 neTt, BCceMmy MWpy — Ha
25 net ).

B ogrol u3 ceoux nocnearwx paGot
(MHETpYKUMA “Tnasamowwm no Nenosu-
Tomy okeady”) M.B. Nomonocoe nucan:
“Takum obpasoMm, NYTe W Hagexaa qy-
HUM Npece4eTcA, POCCUACKOE MOryLlie-
cTeo npupactate Oyaer Cubupeio u Ce-
BEPHLIM OKEaHoM W AOCTWrHeT 4o rnae-
HbIX NOCENeHWA eBPONENCKMX B A3UM K
Amepukn"'?. TeononMTuHeckKoe npopo-
YecTBO NEepeoro pYccKoro ecTecTBOWC-
NbITATENA MUPOBOro 3Hadedus, 250-ne-
TWEe KOoToporo GyaeT oOTMEYaTeCcA B
2011 r. (8 HOROpA), cObiBaeTcA. CUMBO-
NWYHD, 4TO B 3TOT WBuNeAHbin gna Poc-
cwn rog (goGaswm w 50-netwe noneta
Opwa MNarapwHa) baTanum BOKpYr Oyay-
wero Poccvk pazsopaqvvBaloTcA BOKDYT
npobnemMsbl HAUWOHANLHOW NpWHaANEe-
HOCTW TpavcapkTudeckoro xpebTa, Ha-
apaHHoro B 4ecTe M.B. Nlomoxocoea.
OT paweHus aTol NpobnemMbl BO MHOMOM
3EBUCHT BYAYWee HAWeW CTPaHel, W He
TONLKO recnonMTUYEcKoe.

YKpENUTL apKTUHECKOS MOryLWecT-
B0 Poccuw, caenaTte 88 Ha MHOTWE BEKa
KpyNnHedWen 3HepreTHHeckoW aepa-
BOW MOFYT pecypcel ApkTukw. [ame
ecnu gobwiya YyrNesogopodoe B ApkTe-
KE HAYHETCA W Yepes Noneexa, Bkna-
AblBaTk OEHLIW B 3TY TEDPWTODWIO HaM
Heobxogumo ceroguR. WHave 6Gypet
No3gHo.

"0 L. no : ApkTika — Mo gosm, MeTopes oceoe-
HuR Cesepa 8 OWorpagiuax BeHKHY moged
M.: Ceaepweie npocrops. 2000. C. 114,
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Kanaupat hranko-maTemaTM4HecKmnX
Hayk [.A. CONOBLEB,
AOKTOP
UINKO-MaTEMaTHHECKHMX HAYK
A.A. CONOBLEB

pebnedwe 3Hepraw Bo3pocno Bonee

yem B 30 pas v coctasuno 13 11" ye-
nosHoro Tonnuea. Mo kpadHen mepe, K
2050 r. npyu TaKoM TEMNE POCTA 3HEPronoT-
pebneHua MOMHO OXWOATE YABOBHWA NOT-
pebneHWA BCEX BWA0OB 3IHEpPropecypcos.
3anacel TPaAWUMOHHLIX YrNeBod0poaHBIX
MCTOYHUKDB aHeprin (HedTe ¥ raa) He Hea-
rpaHiyHel. MNMoatomy B NOCNeaHWe rofm Boe
Gonble BHAMaHWA YOEnAeTCA BO30OHOB-
NASMBIM MCTOYHWUKAM 3HEPIMK, B TOM 4MC-
ne Tem, KOTOPbIe WCNONL3YKDT IHEPreTH-
YEeCcKWE pecypckl BOAHOW ODONOYKKM Halew
nnadeTsl - rngpoctepsl.

Fmapocthepa 3emMnu ABNAETCA NOTEHLM-
anbHbIM WCTOHHWKOM BONbWKWHCTBA pecyp-
COB, HEOOXOOWUMbIX ANA HXWIHEAEATENBHOCTH
W Mu3HeobecneYeHwa BCEro YenoBedYecTea
W 8ro AanbHedwWwero YCTORYMBOro passlMTun.
Mipgpoccthepa HAWeR NNAHETE COOAEPMUT
M aKKyMynupyeT B cefe orpoMHbie 3anach
3HEPrMY pasnuyHbiX Bnaos. CoOBOKYNHOCTb
BOAHLIX MACC OKeaHoB, MOpPEeR, pexk W 03ép
npeacTasnAeT cobOR 40 CUX NOP HE PacKphl-
Thi NOTEHUMAN DUIWHECKON, XUMUHBCKON,
TENNOBOW W ADPYTHX, BO3MOMHO A0 CUX Nop
HE W3BECTHLIX, BUOOB 3Hepruu. MimedHo no
STOM NPUYMHE TaK PE3KO NOBBICKNOCE BHKA-

3 a nocneguuwe 200 net rmofansHoe noT-

'Muraronsa = 107 kr = 4.184 © 10" Qa aweprii, oc-
BO0OMJANWERCH NoW geToHaWKK T uapg T ToM-
HUTDOTOAYONS

@ 0.4 ConoBwéa



MEHWE K PA3IBUTHMI0 BCErD KOMNNexkca Hayk
0 3emne u, egea NW He B Nepey oYepeis,
K W3YHEHWID SHEPreTHHECKUE BOIMOMHOCTER
Muposoro okeana. Bo BCEX pasBMTeix CTpa-
HEX MWpa ACCUIHOBAHMWA Ha Pa3BUTHE 3TOW
TeMaTHKH 33 nocnefgsMuve rogbl CywecTBeH-
HO BOZPOCNW. TaKXe CTAHOBMTCA OYeBWAHO,
YTO COXpaHEHWE MW3HeoDecneYuBanLWen
JKONOrMHeckon OoOCTAHOBKWM HAa TNNaHeTe
cTano npobneMon NepBOCTENEHHOND 3Ha4Ye-
HWA, U B pelueHUn 3TON NpobneMsl OKeaHobl,
MOPA, PEKW, O3epa W ApYrie BOAHLIE pecyp-
Chl MTPAIOT OOHY W3 BEAYWWX ponen,
PaccMoTpMM OUEHKW NoTeHuwana aWep-
reTUHeckuy: Pecypcos 3eMHON ruapocdepsl.
OHepreTudeckum noTeHywanom rgpocthe-
Phi NPHHATO HA3LIBaTL TY €€ YacTk, KOTOpan
MOXET ObITh NPaKTUHECKW WCNONL30BaHA
npy COBPEMEHHOM YPOBHE TeXHWKW npeob-
pazoeaHus. MHorouMcneHHole OUEHKK 3ToR
YACTH IHEPruK ruapocdiepel cBMaeTENLCTRY-
10T O TOM, 4TO OHA NPUMEPHO B AiBa pa3a npe-
BbIWEET YpOBEHb COBPEMEHHOMD noTpebne-
HWA 3HEPIMW B MUPe , KOTOPLIA ONpeaenAeT-
cA ynchpow okono 0.3 - 107" [x & rog (pwe. 1,
2). Bonelwe Bcero aHeprwM cocpegoToqeHo
B OKEaHe, NpPeuMyWwecTBeHHO B BKae Tenna,
NOCKONbKY OKeaH NpeAcTaenAeT cobon ru-
FaHTCKMWA TennoBon akkymynaTop. Tak, Ten-

Puc. 1.
CooTHOWweHKe NoTRebNeHHA
IHEPreTHYECKHX pECYDCOEB B MHpe B 2010r.
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noBan (BHYTPEHHARA) 3HEPrWA, COOTBETCTRY-
HOLAA Neperpesy NOBEPXHOCTHLIX BOS OKea-
HA MO CPABHEHWID C JOHHBIMW, HANPUMED Ha
20 °C, wmeer sennqmHy nopsgka 107 [Ox,
KuHeTWHecKan 3HEPrMA DKEaHCKWUX TE4eHU
OUEHWBAETCA BENWYMHOA nopagka 10'° Ox.
Takum oBpa3oM, CYMMADHAR IHEPTMA MUDO-
BOMD OKEaHa NpesbiwaeT senwdanHy 107 [x.

OgHako B HACTOALIEE BPEMA WCNONb3y-
IOTCA NWWE MaNan TONWKA 3TOW 3HEPrAW, B
CBRA3W C TEM, HTO TAKAA IHEPreTUKA A0 CUX
nop CYMTANack ManonepcnexkTueHon. B To
#e BpemMA ObICTPOe WCTOLWEHWE 3anacoB Mc-
KOonaemoro Tonnvea ¥ orpaHM4eHHoCTe 3a-
nacos ALEPHOMD TONNKMBA 3aCTaBNAKT yae-
NATL BCE BoNbWwee BHUMaHWE NOWCKAM BO3-
MOMHOCTER 3KOHOMWYECKW 000CHOBAHHOMO
WCNONb30BAHWA IHEPTHM He TONbKO nepe-
nNajoB ypOBHA BOAbl B DEKAX, HO W [pyrvx
BUOOE 3HEpruuM rugpocdeps 3emnu. B 6nu-
*aWWwen nepcnekTMEe MAaccoBoe 3amelle-
HWE YrNeeodopoAHEIX IHEPrOHOCUTENEA HA
COBpPEMEHHOM YPOBHE TEXHONONMKA BOIMOX-
HO 3a CHET CTPOWTENLCTBA HOBbIX rMOpO- W
ATOMHLIX INEKTPOCTAHUWA, a8 TAKXE 34 CYET
pazanTUs BHMOIHEPTrETHYECKMXY TEXHONOMMA
W MCNONB30BAHWA BO30OHOBNASMBIX WCTOY-
HUKOB 3Hepruv. LUwpokoe passuTve Heyrne-
BOAOPOAHEX BUAOE IHEPraTUKW PACCMAaTPK-

Puc. 2.
JHepreTHYeCKHA NnoTeHyHan
HMCTOYHHKOB IHeprHH MupoBoro okeawa.
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BAETCA B OONONHWTENEHOM cueHapun M3A
(MexgyHapoaHoe 3HepreTW-YeckKoe areHT-
CTBO), NPeanonaralollem aKTMBHOE BMEWa-
TENbLCTEO rOCYAAPCTE B MUPOBYH) SHEPreTH-
Ky B CNy4ae COXPaHeHWA CTabWnbHO BLICO-
KMX LJ8H HA WCKOMNAEMble 3HEProHOCHTENW.
BepoATHOCTE HACTYNNEHWA 3TOD CUEHApWA
noATeepxaaeTcA W hopcadTom noTpebne-
HWA aHeprumn 4o 2050 r. no meTtogy Oenschm,
nposeaénHeim M3A, a Takke ansTepHaTHBe-
HuiM cueHapuend M3A u MHcTuTyTOoM JHepre-
TUYeckol cTpaTerum (M3C).

OkeaH cogepxuT B cefe MHOMECTBO
PA3NUYHEIX BWGOB 3IHEPrAN. 3HEPrUI0 NpW-
NUBOB W OTINWBOB, OKEAHCKUX TEYEHWH,
TEPMANbHYIO 3HEPrWI0, W MHOrWE Apyrue,
KOTopbie HeoOXogumo 3heKTHBHO TPaHC-
thopMUpoBaTh 4NA NOCNeayolero Wenonb-
308aHWA. [NA KONWYECTBEHHOW OLUEHKMW
IHEpPreTU4ecKoro noTeHuwana ruppocde-
phl, Kak Npaswno, vcnoneaywT obobuwex-
HYH) BHECHMCTEMHYIO 84WHWLY M3IMEDPEeHWA -
MeTp BogaHoro ctonba (1 MeTp BogAHoro
cTonba paseH rugpocTaTv4eckomy Aasne-
HWH CcTONGA BOALI BRICOTORM B8 1 M NPU HaM-
Gonblied NNOTHOCTW BOALI NPW Temnepa-
Type okono 4° C u yckopeHun ceobogHoro
nageHwa g = 9.81 m/c?). 3Ta BENUYMHA Ha-
IbIBABTCA MMNOTHOCTBID MOTOKA NOTEHLUW-
AnbHOW 3HEePrYW JaBNEHWA W XapakTepwW-
3yeT CTeneHs KOHUEHTPAaUWW gaHHoro Bnaa
aneprum. C NoMOWLID 3TOMO NOHATHA yao6-
HO CPaBHMBATL Memay coboi pasnu-Hbie
BMAbl 3HEprWKM B OKeaHe. Hanpumep, ANA
paz3HOCTH TEMNEPATYD MEXAY TENNLIM U XO-
noaxeim cnoamu B 20 °C nNOTHOCTL NOTOKA
NOTEHUWANEHOR 3HEPrvK 4aBNeHnA cocTae-
naet 570 M Bogadoro cTonGa. Takow Hanop
MOr Gbl CYWECTBOBATL B rPaHAMO3HOM BO-
ODXPaHUNULLE C NNOTUHOW BeICOTOW Donee
nonykunometTpa. A AnA  TemnepaTypHol
pazHocTd 8 12 "C NNOTHOCTL NOTOKA paBHa
210 m. O6e 3w yudpel (210 w 570 m) pac-
CHMTaHBI ¢ y4&Tom KN TennoBon MaLWWHLI,
paboTalowen no uukny KapHo.

MoaobHyls NNOTHOCTE NOTOKA B OKea-
HE MMEET BLWE TONbKO SHEPrWA rpagueHTa
conéHocTu (ocmoca) - 240 m. Jpyrue sugsl
IHEPIUN OKEAHA UMEIOT IHAYWTENEHO MEHE-
WME 3HAYEHWA NNOTHOCTM noToka. Tak,
4N\ BETPOBLIX BONH OHa cocTaBnaeT 1.5 M,
a ANA OKeaHCKWX Te{YeHWn - nuwe 0.05 M
(pue. 3).
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EcTecTBEHHD BO3HWMKaeT BONpoc. Ka-
KMM obpazom B rugpocchepe OCyWecTBNsA-
eTcA TpaHoopMauws aHeprun? YonoBHo
OCHOBHBIE cnocobbl TpaHocOpPMaLMK 3HEp-
ruM rugpocdiepbl 3emMny MOXHO PA3AENKTE
Ha AB8a BUAAE: MCKYCCTEEHHLIE W eCTECTBEH-
Hele (Tabnuua 1), K MCKyCCTBEBHHBEIM CNOCOD-
Ham TpaHcdopmauuy IHepruv rnapochepsl
OTHOCATCA cnocobbl, CBA3AHHLIE C NpUMe-
HEHWEM PAINWHHEIX TEXHUYECKWX (MexaHu-
YECKWX, ANeKTPUYECKUX W T.N.) YCTROWCTE
npecbpasoBaHna TENNOBOW, KWHETWYECKOW
M xumuHecKon aHepriw. [ladHsie cnocobi
XApaKkTepMayoTca onpegendéHHon cTene-
HbHD CNOMHOCTH WX NPUMEHEHWA W TEXHW-
YeCcKoW peanu3ayun. EcTecTBeHMBIE CNOCO-
O TpaHcthopmMauuy 3Heprid ruapocdeps
XAPAKTEPU3YIOTCA Npexge BCero npeumy-
UWECTBEHHEIM MCNONL30BAHMEM NPWPOAHBLIX
NPOLUECCOB W MATEPWanos, NoTeduuansHo
OOCTYNHbIX B KAYECTEE NePBWYHONC pecyp-
ca Nnony4YeHus IHepruu.

MNpuBeEM KPATKYH XapaKkTepucTUKy oc-
HOBHBIX cnocobos npeobpazoBaHWa aHep-
ruv  rugpocthepel. BHawane paccMOTRUM
METOOL YTUNW3AUWKM KUHETWYECKOW JHep-
T ABMMEHWA OKEaHWYECKMX Macc Bogbl,
3Heprua TeydeHwid MupoBoro okeasa no se-
nudMHe BNMaka K IHeprdM, nony4YaeMmon ot

Puc. 3.
MnoTHOCTE NOTOKOE HEKOTOPLIX BHOOE
JHEePrHH B OKeaHe.
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CXXUraHva Bcex BUMAOB Tornnmnea Ha 3emrie B
TedeHue roga (npumeprHo 102° Ox). Cepbés-
HYI0 3asBKY Ha paboTbl NO UCMONb3OBAHWIO
aHeprum MNonbcTprMa, camoro MowWHoOro Te-
YeHua B MnpoBoMm okeaHe, B 2010 rogy cae-
nanu y4éHble amepukaHCcKOoro aspoHasura-
LUMOHHOro yHuBepcuTeTa. [pegnonaraetca
ncnonb3oBaTb okono 1% aHeprun onbd-
cTpuma. ABTOPbI NPOEKTa CYMTAaloT, 4TO 3Ta
uncbpa He JoMmKHA 3aMeTHO OTpa3nThbes Ha
obLlem HanaHce IHepPrun TeHeHus.

BecbMa nepcnekTMBHLIA BWL KWUHETU-
4eCKOW 3Heprun MupoBoro okeaHa — 3Hep-
rva BosH. B okeare mHoro Buaos BonH. Oa-
HaKO C TOYKU 3peHns BbIpaboTKK SNeKTpu-
YECKOW 3Hepruu 3acriy>XvBaioT BHUMaHWUA
AAWb TPU UX TUNA: NPUMUBHLIE, BETPOBLIE
¥ 3bI6b. BeTpoBble BONHbI 06nagatoT 60nb-
WOW paspywmnTenbHON CUMNOW, TO eCTb He-
CYT 3Ha4YuTemNbHYK 3JHEpruio. Heckonbko
MWMSIMOHOB LUTOPMOB €XErogHo cryyaeT-
cs B Muposom okeaHe. bbino nogcuurta-
HO, 4TO 1 KM? BOAHOW NOBEPXHOCTU C BON-
HaMwn BbICOTOW OKOMO 5 M obnagaet mouwy-
HOCTbO okono 3 MnH KBT. A wTopmoBas
noroga MoOXXeT OXBaTWTb MNnowajb B He-
CKONBbKO TbICAY KBaApaTHbIX KWUIOMETPOB.
CooTBeTCTBEHHO, BOMHOBAsS MOWHOCTL Mu-
pOBOro okeaHa oueHuBaeTcs Uudpon oko-
no 3 mnpa kBT. 3anacel aHeprun BeTpoBbIX
BO/H W 3biOW OrpOMHbI, HO CTeneHb paspa-
60TaHHOCTU NpobnemMbl €€ NMCNonb3oBaHUA
noka HefoCTaTOYHA, NUWbL B nocnegHee
aecsaTunetne 6biNn cAenaHbl HEKOTOPblE
waru B gene npakTU4eCKoro Mcnonb3osa-
HUSA 3HEprun BETPOBbLIX BOSH U 3b16U — AnA
BbIPAbOTKU INEKTPUHECKOW IHEPTUU.

3HaYMTENbHO paHblUe HA4anocs UCNonb-
30BaHWe 3HEepruv NpUMBHLIX BOMH, OTNUYa-
HOLLMXCA YETKON perynsapHOCTbIO: ABa pasa B
CYTKW B OnpeaenéHHoe BpeMs NOSABMASAIOTCH
MPWMVBHbBIE BOSHbI 3apaHee U3BEeCTHOW Bbl-
COTbl. OTM cBOWCTBa — CTporas nepuoauny-
HOCTb W onNpeaenéHHas BbiCoTa — NO3BONUNN
MIOAAM O4eHb PaHO Hay4YUTbCH UCNOMb30BaTh
nx sHepruio: yxke B XI B. B EBpone ctpounu
MenbHWUUbI, paboTalowme 3a CYET 3Hepruu
npvnvea. B Hawwm gHW NpUNyWBHbIE 3NEKTPO-
CTaHUuv — caMble MOLHbIe cpeAu ApYruX BOM-
HOBbBIX 3NEKTPOCTaHUMIA, HO, K COXaneHuio,
UX MOXHO NOCTPOUTbL HE Ha NOBOM y4acT-
Ke nobepexbs (U, Kak NpaBuno, He Tam, rae
0COBEHHO HyXHa 3Heprus). Y Hac B cTpaHe

camble MOLUHble MPUNMBBI UMEKDTCA BAAMN
OT UHAYCTPUASbHbIX LLEHTPOB MW PAROHOB C
60nbWwWuM noTpebneHneM sHepruv — y 6epe-
roB Kamuartku, rae nx obuwas aHeprusa pasHa
npumepHo 10'° I B rog.

PeuHasn rugposHepreTuka aBnseTca Hau-
6onee pas3suTol 06NacTbl0 BO30OHOBIIAE-
Mo 3HepreTukun. OHa 6epéT cBOE Hadano
OT BOASAHbIX KONEC W MEeNbHWUL, NCNONb3ye-
MbIX YEOBEYEeCTBOM Ha 3ape CBOEro pasBu-
M. OTNMUYUTENbHOW OCOBEHHOCTLIO BOAbI
ABNAETCA TO, YTO €€ MOXXHO NCNONb30BaTh
MHOTOKPaTHO, Kak 3TO NpoucxoanT B Kac-
Kafhax rugpocTanumi, npuyém eé cunsndec-
Kas npupoga oCTaétcs HeM3MEHHOW, B OT-
n4me OT OPraHUYecKuUx HeproHocutenew
n 6uomacchl, KoTopble B pesynbTtate oTaa-
YN QHEPrun U3MEHAIT CBOEé uanyeckoe
COCTOsIHMe, obpasysa apyrue sewectsa. OT-
CYTCTBUE NPOLIECCOB HarpesaHUsa oxnax-
AEeHUs B TUAPOCTaHUUAX AaET BO3MOXHOCTb
nony4atb Bbicoku KIMJ npeobpasoBaHus
3HEepruM BOAblI B 3NEKTPUHECKYID, 3aBUCS-
Wu rnaBHbiM obpasom oT KO TypbuHbi
u reHepatopa. Cneaytouiei 0co6eHHOCThIO

-

Tabnuya 1

OcHoBHble cnocobbi TpaHchopmaLun
3Heprum rugpocdepbl 3emnun

I. UckyccTBeHHble [II. EcTecTBEeHHbIe

Bua ucrtouHuka
TpaHcopMUpPyeMOn aHeprum:

1.1. 2.1. buoTta
(NNaHKTOoH,

HEKTOH, 6eHTOC)

Mpunuskil,
TeYeHUs, BONHbI

1.2. MpagneHT 2.2. CvHTe3 6uo-
Temneparypbl maccbl {(POTOCUH-
Te3, XeMOCHHTES3)
1.3. MpagneHT 2.3. CbipbeBbie
CONIEHOCTH pecypchbl (HepTb,
ras, XMmMu4yeckue
3NEMEHTHI, raso-
Bble ruaparthl)
1.4. Xumnueckne cBn-|2.4. Mngpotepmbl
31 (nony4eHue BO- | (“HepHbie Kypunb-
AopoAa, U3MeHe- |LWuKKn”)
HME XMMUYECKOW

CTPYKTYpb! BOAbI)

/
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rMApOCTAHUMA ABNAETCA TO, 4TO rMapoTex-
HWHECKWE COODYMEHWA (NNoTWHA, 3gaHue
CTaMUMM, BOJOBOALI W T.4.) ¥ ux obopyao-
BAaHWE WCNONL3YIOTCA B TevyeHwe 50 v Go-
nee net. Wmeiotcs MF3C, npopaboTaswue
100 neT. 3TO D3HAYEET, YTO NOCTPOEHHbLIE
B HA4YaNbHBIX IKOHOMWHECKWX YCNOBMAX,
OHMW, MHOFOKDPaTHO OKYMUBLLKC, NPOAONXA-
10T NPOWM3BOANTE Hawbonee Jewésyro aHep-
rio. HawBonee KpynHbIMKA HeAOCTaTKaMM
MOWHBIX TAC ABNAKOTCA 3aTONNEHWE 3e-
MENb, 3aUNWBaHWe BOAOXPaHWUNUL, UBeTe-
HWE BOObI B HUX, M3MEHEHUE MUKDOKNUMa-
Ta, a TAKME CPABHUTENbHO BLICOKWE YOeNb-
HBIE KanWTanbHbIe BROMEHWA.

MocnegHwe AECATWNETHA XapaxkTepWay-
OTCA ONpPeAenEHHBIMK  yCnexamn B wc-
noneL30BaHMK TENMNOBOW 3HEQrMM OKeaHa.
Cornacvo  wccnegosaHwaM  [asaickoro
yHuBepcuTeTa B8 MaHoa, nogBeTpeHHbie
MaBanckwe OCTpOBa 0ONAfAalnT IHAYMTENb-
HbIM MNOTEHUWANOM ANA NPoOWM3BOACTBa BO-
306HOBNAEMON 3HEPTMKM 33 CHET pasHMLp B
TEMNEpPaTYPe NOBEPXHOCTHLIX M IMYOUHHBLIX
BOA OKEaHa. TexHonorwa npecbpa3osaHuA
TEpMANLHOW 3Hepruk okeana (MT30) nog-
pasymesaeTt pasmeweHue Tennoceoro geura-
TENA MEKQY NOTOKAMW TENMNOW BOAL! Ha No-
BEPXHOCTH OKEAaHa W XONOAHOA BOAOH, NOA-
HUMAIWeEWCA 13 rnybuH. Tak, Ha [asanAx
co3faHel yotaHoBku MuHM-OTEC (Ocean
Thermal Energy Conversion), npeotpaayo-
LyWE TENMNOBYD IHEPTMI0 OKEaHa B 3NEKTPK-
veckyto. Yeranoska munu-OTEC cmorna ot-
AaTe B 3NeKTpUYeckyw ceTe 12-15 kBT, a
Ha cobcTEeHHBIE Hy#Abl noTpebuna okono
35 kBT, OneiT, NONy«eHHLIR NpK pa3paboT-
KE W ONBITHON 3KCNNYaTaLuy yCTaHOBOK MU-
HW-OTEC, noseonun npMcTynuTe K NPOeK-
TUPOBAHWIO TENNOBBIX OKEAHCKUX CTAHUMA
Ha coTHW meraeatt. Cenvac paspaboTka HO-
Bon OT3C aKTUBHO BEOATCRA NpM MHAHCO-
BOM nogaepsxke npaswtensctea CLWA. 3a-
BOJ N0 Npeofipa3oBaHWio TENNOBOW 3IHEPIUW
OKeaHa B 3NeKTPUHECKYHD, NPoM3BoaUTENb-
HOCTb KoToporo coctaewt 10 MBT, ponseH
noRenTeCcH Ha Maeansx 8 2012-2013 rogax.

EcTb ewg oguH manowcrnons3yemsin
HEAOOUSHEHHBIW cnocob TpadcdopMmalmu
IHEPIWA OKEaHa, CBA3AHHBIA C COMEHOC-
Toio. 3anackl IHEPrdW rpagvedTa conéHoc-
TW, WNW OCMOCA NO HEKOTOPBIM OUEHKAM
HE yCTynawT TENNOBOA 3HEPrMM OKeaHa.
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OcMOTHYECKWE INEKTPOCTaHUWW Hanbones
AKTYaNbHbl B YCThAX BONbLIKWK peK, A8, KaK
NpasWno, pacNoONaraTcA KpynHele ropoga.
CuwTtaeTcs, 4To nogobHele CTaHUMK Hanbo-
neg NepcnexkTuBHe ANA cesepHbIX CTRaH,
Takux kak Poccuna, Kadaga v rocygapcTea
CrangvHasuu,. He cTOMT MCKNIDYaTe Takxe
W CAMBIE HXHbIE YacTU AdpUKK U AMepu-
KH. [nobBanbHBIA NOTEHUWMAN OCMOTUYECKON
IHEPTMK IKCNEPTHI OUSHWBAIDT NPUMEBRHO 8
1600-1700 TBT -4 B rog, 4TO IKBMBANEHT-
HO NONOBWHE NPoW3BOAWMON B EBponenc-
KOM COKI3E 3NEKTPOIHEPTHN.

CanH w3 nepcnekTWeHLIX cnocoboe we-
NONb3I0BAHMA XWMUYECKOW IHEDIMKM MOne-
KyN BOALl - 3INEKTPONW3. 3NeKTPUHecKHi
TOK NPONYCKAEeTCA Yepes soay, B pesynsra-
TE Yero NPoOMCXOONT 86 XMMUHECKWA pacnag
¢ oceoGoMAEHMEM BOAOPOAA W KWCNOPOAA.
MmeoTes B MUpOBOM OKEaHe W Opyrie xu-
MUHECKWE WCTOYHMKKA 3Heprun. Hanpumep,
CepoBOAOROS - FOPKYWA Fa3 C HENNOXOA
kanopuwiHocTeo. CepoBogopogoM O4eHb
Gorato YépHoe MOpe, K TOMY Xe ero Konu-
YECTED TaMm HENPEpPLIBHO Bo2pacTaeT. EcTe
CEpPOBOAOPOL W B APYrvx paidonax Mupoeo-
ro okeaHa - obuMe 3anacsl ero oYeHb Be-
NWKW (HeQOCTaATOK 3Toro BWAA Tonnvea
HEMNPWATHBIA 3anax, HO, BO3MOMHO, BygeT
HanaeH cnocob ero ycTpaHeHws ),

CTOWT OTMETWTL, YTO BOJA — HE NPOCTO
BELWEeCTBO B ¥uaKon thase, a He4To, 4To Mo-
WET NMyTem WIMEHEHWHA CBOS8W BHYTDEHHEN
CTPYKTYDLl XPEHWTL, HAKANMWBATE W nepe-
Aaeate wHpopMauwo. MoaTomy BOAY WHOT-
A2 HA3bIBADT BEWEeCTBOM, KOTOPOe Haxo-
OWTCA B WHhopMauWMoHHO-Da30BOM COCTD-
AHWKA. “KpucTannuueckas' cTpyKTypa Bofbl
OOBLACHAST MHOMME 88 CTPaHHLIE CBOWCTRA,
KOTOPBIE A0 CWMX NOP HE HAXOAAT CBOEro
obbAcHEHWA. Hanpumep, deHomed pacTeo-
PHMMOCTH BOAORM MHOTMX [PYrix BelecTs.
CunTtaeTca, 470 BOAA, MCNBITEIBAIOWAR HE-
NpepLIBHoe 3HeproMHopMaUuoHHoe BO3-
genctewe, hopMUpYET BHYTPW cebs onpe-
OeneHHbIe CTPYKTYPhI, M3MEHEHHLIE OTHOCK-
TENLHO PABHOBECHA K OKPYXaLWEN cpeas.
Takyo BoAY TAKME HAILIBAOT “CTRYKTYPW-
poBaHHOR™. 3a Cc4eT BOAOPOAHBIN CBA3EW
MOonerynbl Bogbl MOTYT 00pasoBLiBaTh Kak
CNYYanHbIe acCoUWaThl, HE WMEKLWWE YNo-
PROOYEHHOW CTPYKTYDLI, Tak W ynopago-
YEHHD CTPYKTYDWPOBAHHLIE KNACTepbl-ac-



counaTte. WHTepecHo o0OpaTUTL BHUMaHWe
Ha NIOOONBLITHBIE JIKCNEPUMEHTHI W3BECcT-
HOro ANoOHCKOro wocnegoeaTenA Maccapy
3MOTO, B KOTOPbIX OH MNbiTAETCA AOKA3ATD,
4TO BOAa cnocobHa BNWTLIBATE, XPaHWTE W
nepegasaTth YENDBEYECKWE MBICIW, IMOLMN
W NOBYD BHELHKIO MHOOPMALMID.
BamHeWwm IHEpPreTUHECKUM PECYPCOM
OKeaHa ABNAETCA OMOTa (COBOKYNHOCTE BK-
AOB PACTEHWA, MHUBOTHBLIX W MUKPOODTAHKW3-
wMoB, oBuTawmx B MMpoOBOM OKeaHe), Tak
kaw oHa gaért go 10% muposoro notpebne-
HHA NepeMdHOn aHeprvn. OxnaaeTca, yTo
GwoTa rugpoctepsl ByaeT WrpaTe BaMHYIO
pons B Oyayulem obecneqedHwn sHepruen
npw BLIpatoTKe TEXHONOTWHECKOrD TENNA W
NpOM3BOACTEE CHHTETHHECKWX BWOOB Ton-
nuea. CUHHTETUYECKOS TONNWBS M3 GruoMmac-
Chl MOMHO CHMWIATE HAa 3INEKTPOCTaHUMAX,
WENONBL30BATE HA TPaHCNOPTE WAW B npo-
MBILLNEHHOCTH. PAaccMaTpUBaeTCR BOIMOMN-
HOCTh CTPOWTENLCTEA BOAOPOCNEBEIX 3HEp-
reTMHeCcKWX NNaHTauui, ANA CO3[aHWA KO-
TOpbIX B OKEAHE WMEKTCA OYEeHb LWWPOKWE
BO3MOXHOCTH Kak Ha NOBEpPXHOCTW BOObI,
Tak W Ha gHe. OkeaHkl M MOPA ABNAKTCA
“BUOXMMUHECKUMK pEaKkTopaMu” nnaHeTsl,
B KOTOPLIX 38 CYET POTOCMHTE3A WOET He-
NpepeiBHOE NPOW3BOACTBO OpPraHW-YEcKo-
ro sewectea. B nepecyéTte Ha maccy opra-
HWHECKOTD Yrnepoaa NpoM3Bo4MTENbHOCTE
TONLKO UTONNAHKTOHA COCTABNAET OKO-
no 60 IN/rog (MHTEHCWMBHOCTE MUPOBOW JO-
Bbi4M HEOTH COCTABNAGT B HACTORLEE BPE-
MA npuMmepHo 4 MNtirog, a raza - 2 'T/rog).
Mo HeKOTOPbLIM OUBHKaM YrNesoAopoaHoe
TONNWMBO W3 BOAOPOCNEN, NPW CO34aHMK B
OKeaHe 0DWWPHBIX NAAHTALUWA, MOMET Npo-
HM3BOAWTLCA NO UBHE, MEHbLWEW MWPOBOR
PLIHOYHOM UeHbl Ha Hero. Bonee TpeTtw no-
eepxHocT Muposoro okeana (130 MNH kM?)
MMeeT OHO C FPYHTOM, NPUrodHbIM 4NA Bhl-
paWMBAHNS ObICTPOPACTYIWMX BOAOPOCNEN,
M3 KOTOPBIX MOMHO NErko Nony4uTe rop-
HWE rasbl - METAH W 3TaH, WWPOKO WCNONb-
JyeMble ANA CaMblX PA3HLIX LUenen.
Bopopocnu (npexae Bcero, cuHe-dene-
HblE) CTanW NEpPBELIMK OPraHusMamu, y Ko-
TOpbIX NOABWNACE B MNPOUECcCE 3BOMIOLUM
cNocoBHOCTL OCYWECTBNATE (DOTOCHHTES C
MCNONL30BAHKMEM BOAbl B KA4ECTBE MCTOM-
HWKa BOAOpOAA W BelgEneHWeM ceobogHoro
Kucnopoga. 3ToT MexaHwam npeobpasoea-

HWA CONHEYHOW 3HepruM B Guomaccy yHac-
nejoBad M MHOTOKNETOYHBIMW PACTEHWA-
MW, A 3TO o3Ha4YaeT, 4To POTOCHHTES AB-
NABTCA OCHOBHBIM MCTONHMKOM NEpPBUHHOR
OWUONOrMHECcKON 3HBPTMK W 3HEePrWA, Npeob-
pasyeMas B TENNO NPW CHMUraHWM MCKona-
emoro TONNWBa, Takxe ABNABTCA 3anacén-
HOW B npougcce JOTOCUHTE3a.

HexoTopwie mopckue BaKTepuu MCnonb-
IYIOT CNOCOB NUTAHWA, NPW KOTOPOM MCTOY-
HHKOM 3HEDTWW ONA CHHTE38 OPraHWYecKns
sBewecTs W3 CO, cny»aTt peakuywn oxkucne-
HUA HEOpraHW4eckux coeguHeHnid. MNogob-
HbIA BAPWAHT NONYYEHWA IHEPIMK M3IBECTEH
kak xemocuHTEs. B x0ae ocyuwecTenaeMbIxX
ITUMK DAKTEPUAMK XMMMHECKWX peaKuWi
BbIOENAETCA MHOMO IHEPIAW, 3aMEHRIOWEN
B rnybBuHax oxkeada aneprno ConHua, a Tak-
#e obpasyeTch OpraMWyeckoe BelecTso,
M3 KOTOPOro COCTOAT WX Tena,

MupoBoi oxkeaH GOraT MWHEPANLHO-Chl-
PbEBBIMK PECYPCAMMA, KOTOpbIe AoObIBAKT-
CA C ero gHa. Hawbonblwee 3Ha4YEHWE MMEET
HETh W M3 KOHTHHEHTANBHOMO Wensta.
Mo cTOMMOCTH OHW cocTaBnAlT 0% Bcex
PECYPCOB, NOMYyHaeMbiXx CErogHA © MOopec-
wkoro gua. Mopckaa gobwda Heditu B 0b-
wem obLeme COCTABNAET NPUONVAUTENLHD
1/3. Eweé ogHum GoraTtcreom rnybokosog-
HOMO NOMa OKeaHa ABNAKITCA MenesoMap-
raHuesble KOHKpeuWwd, cogepxaie ao 30
pasHbix metannos. Oww Obinu obHapymxe-
Hbl Ha aHe Muposoro okeada ewe s 70-x ro-
pax XIX eexka. Hawbonswwe nnowanw xe-
Ne3oMapraHlyeBble KOHKPELUWW 3aHUManT B
Tuxom okeade (16 mnH kM), MepesiA onbiT
AobbivKM KoHKpeuwn npeanpudany CLUA B
panoHe MaBanckux oCTPOBOE,

MepcnexkTHBHbIM - MCTOYHMKOM rasa B
Bnuxadwwe 20 neT MOMET CTaTe paspa-
GOTKa OKEAHCKUX MECTOPOXAEHWA ra3oBnx
rugpatos. Mo HEKOTOPbIM OUEHKaM, MAUpPO-
B8 3aNAckl METAHA B ra30rMApaTax MoryT
Ha HBCKONLKO MNOPAAKOE NPeBblwaTte pe-
CYpChbl BCEX pasBefaHHbiX HA CerofHa apy-
FHX FOPIOY X MCKONaeMblX.

MMapoTepManbHbleé WCTOYHMKK  CpeguH-
HO-OKEaHWYBCKMY XpabToR (COKpaLWEeHHD
rHapoTepMEl) BEIBPACEIBAIDT B OKEaHbl Nog
BLICOKMM aasneHwem B8 250 aTM BeICOKOMM-
HEPANWIOBAHHYIO FOpAYy Body. Ha gHe
BOKPYT rMApoTepM obHapyxeHbl B GONbLWWK
KONWYECTBAX OTNOMEHWA OKMCNOB Mapradya
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M #eneza. Kpome Toro, notpebnar pas-
NWYHEIE HEOPrAHWYECKWE BEWEeCTBa, B M3o-
BMMUKA MMEIOWMECA B TMAPOTEPMAX, MUBYLLWE
Tam OaKTepuy NPOW3BOORT MHOrOHWCNEeH-
Hblgé OpraHWYecKWe COBAWHEHWA B NpoUBc-
CE XeMOCHMHTE3a. VMW NWTAKTCA BCE MUBOT-
Hbl& JKONOTMHECKMX DA3WCOB, BOIHWKAKILWK
B TENNLIX BOAAX BOKPYT FMAPOTERM,
Bonpockl pauMoHaNBHOMND MCNONBI0BAHKA
NPMPOOHLIX IHEPreTUHYECKWK pPecypcoB no-
NyYrnW CEOK NPakTUHECKYI0 pPeanniauumo
B8 ACNEKTE PAIBMTUA KOHLUENUWM YETONYHBO-
ro pazenTvA oblwecTea. KOoHUENUWS YCTOR-
YMBOrO PA3IBUTHA NOABWNACE B Pe3ynbTaTe
O0bEAMHEHWA TREX OCHOBHLIX TOYEK 3PEHWA!
FKOHOMWHECKOR, COUWANBHOR K 3KONOMM4ec-
kow. OHa ABNABTCA NOrMYECKUM CNeacTew-
M 33K0Ha TPOWCTBEHHOMD eguHcTea, cthop-
MynupoeaHHoro npodgeccopom B.B. Bywye-
BbiM, KOTOPbLIA FNAcWUT, Y4TO “BCE CYLWHOCTH
MWpa, Moboro IBONIOUWOHHOID YPOBHS, He-
3aBUCHMMO OT CNOMHOCTH WX CTPYKTYPHO-
OYHKLUMOHANEHOW OpraHu3auuy, y4acTByKT
B Pa3sBUTUM Kak TPOWMHHLIE cHcTemu”. Yeo-
TOWYWEOE PA3IBUTHE MOAENW WCNONL3IOBA-
HWFA BOAHBIX PECYPCOB, KOTOPaR Hanpasne-
Ha Ha yAoBneTBopeHue NoTpetHoCTER Yeno-
BEKa NpW COXPaHEHWW OKPYXAIOWERN Cpebl,
COFNAcYeTCA C TEM, 4TO 3TW NOTpebHOCTH
MOTYT ObITh BEINOMNHEHB! HE TONLKO ANA Ha-
CTOALWErD, HO W ANA ByAyWMX NOKONEHWA.
MepecTpodka CTPYKTYPLl MUPOBOA 3KO-
HOMWKK NOJA AaBneHwes yrpossl rnobans-
HOMG BOAHOMD KpW3uca QOopMUPYET MCKMIO-
HUTENBHD GNAroNPUATHBIE YCNOBWMA ANRA
BOA0OOECNEYEHHBIX CTPaH, NOCKONLKY He-
vabexeH pOCT CNpoOca W UeH HAa BOAOEM-
Kyi0 Npogykunio. E& akcnopTépsl okamyT-
CA B NONOMEHWW, aHANOTMHHOM TOMY, KO-
Topoe obecnedquBasT AOXOAbl HbIHELWHWX
akcnopTépos WedTw W rasza, B ycnosunax
rNoGansHoOro 3KOHOMWYECKOTD W 3KONOrid-
HECKOro KPM3Wca Ha Nepesid NnaH Belgau-
raeTcA BOAHaR Oe30nacHocTe. Mwuposoe
cOOOWEeCTBO TPakTYyeT eé Kak Takoe pac-
npeaeneHve BoAbl W BOADEMKOW NPOAYK-
UMM, NPW KOTOPOM HE BO3HWKAET Yrpodbl
MUPOBOW CTAOWNBHOCTY NO NPUYUHE BOA-
HbIX BOWH, BOAHOrO Teppopuama u T1.n. Mo-
3TOMY, MWpOBOE coobuecTeBo GygeTr mecT-
KO KOHTPONWMPOBaTh 3hheKTHBHOCTE W NoN-
HOTY WCNONL30BAHWS BOGHLIX PECYPCOB TaM,
rae oHl umenaTes. Cneays aTon noruke, no-
HATWE BOAHOWM DOE30NACHOCTH Ha HauWwo-
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HaneHoMm GyAeT NnpeanonaraTe, BO-NEPBLIX,
YOAOBNETBOPEHWE NOTPEOHOCTEW IKOHOMM-
KW CTPaHbl B BOAHLIX PECYpPCax W, Bo-8TO-
pbiX, COOTBETCTEWE NOTPeOHOCTAM MWpOo-
Boro coobwecrTea B 3pPeKTUBHOM UCNONE-
IoBaHUW M3OBEITOYHBIX ANA HAUMOHANBHOR
IKOHOMHKKM BOAHBIX pecypcoB. 3aect Her
NPOTHEOPEYMA Mexady OOWEMUPOBBIMK K
HALUMOHANBHBIMK WHTEPECcaMK, NOCKONBKY
ANA CTpaHbl BbiroAHo apeKTUBHO W yG-
TOWYWBO MCNONB30BaTL CBOW Pecypcel, Bbl-
pyqan Npv NPogaxe WanuuKos, KaKk MUHW-
MyM, HOPMANEHYIO NPHOLINb.

[na ocbecneYeHuA yCTONYMBOro PA3BMTHA
MWPOBOW 3KOHOMWMEKW HEODXOQWMO B NEPBYIO
o4epedb obecnednTs HEMCTOWMMOCTE BOA-
HbIX pecypcoB. 3T0 BO3MOMHO NPy obLwemu-
POBOM CHUMEHWM 3300pa BOAL! C PA3BUTHEM
cucTem obopoTHoro BogocHabwenwa. Tak-
WE BEMHO pa3BMBaTb CHUCTEMBl OUWMCTHEIX
COOpYXEHWA W CO3[aBaTk BOAOOXpaHHLIE
30HBEl W NPOBOGWTE HENPEPBIBHBIM MOMWTO-
PUHI NOKa3aTenan YyCcTORYUBOro BOAONONb-
30BAHWA, KOTOpble obecnedwsalT npuMe-
HEHWE KOMNNeKCHOro Noaxona K passuTHo,
YNPABNEHWID W MCNONL30BEAHMID BOOHEIX pe-
cypcos. JedvunT NnpecHon BoAbl, KOHEYHO,
HE eAMHCTEEHHbIA dhakTop, onpegensaowWa
npeacToswmMe Npobnemsl YCTORYUBONO pas-
BUTHWA MWPOBON 3KOHOMMKKW, HO, HECOMHEH-
HO, OWH M3 BAXKHEWLWWX, FHAYEHWE KOTOPO-
ra GyaeT HeNPepLIBHO YCUNUBATLER.

Kak nokasaHo BellWe, pecypcsl rugpocte-
pbl MMEOT LWWPOKKWE MEepCnexKTUBLl MCNonk-
30BAHMA KAK 3KONorUYeckH BHeaonacHsi
MCTOYHUK NPOW3BOACTEA 3HEPIMM W COBEp-
WEHWA NONE3HON patoThl. JHEPreTUHECKUA
noTeHuwan sogsl B OyayweM, HeCOMHEHHD,
cTaHeT Ga3oBoi OCHOBOW YCTOWYMBOrG pas-
BWTHA MMPOBOW JHEPTETHMKW, TAK KaK MUpo-
BOW OKeaH NpeacTaBnseT cobOoR OrpoMHYIO
KNAAOBYIO PA3NUYHLIX NEPBUYHLIX NpUpoa-
HbIX PECYPCOB, KOTOPbIE BNOMHE CPaBsHWMbI
C pecypcamy 3eMHOW cylww. BonblwwWHCTEO W3
onucadHex 3gece cnocofoe npeobpasosa-
HWA IHEPrMW ruapocthepsl BiN0 OTKPBITO O0-
CTATONHO O3BHO, HO 00 NOCNeadero speme-
HW NPAKTHHECKKW HE NPUMEHANWCE HA Npak-
THKE W3-38 CNOMHOCTW PEANW3ALMK W HW3KOW
3KOHOMWHECKOW 3dupexTuBHocTH. Ho 3Tk
OrpPaHUYEHNA MOCTENEHHD CHUMAKTCH, no-
CKONbKY Y¥e CBAYAC COBPEMEHHLIR YPOBEHb
PAIBATHA TEXHWKK NO3BONAET YCNEWHD Npe-
oAocNeTE DONBIWWHCTRO W3 3TUX TPYAHOCTEA,



