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Ilpequciosue

MexnpaBuTenbCTBEHHAs TpyNNa 3KCIEPTOB N0 H3MEHEHHIO
kanmata (MI'OMK) 6bina yupexnena coBmecTHO BceemupHoil
Meteoponornyeckoit Opranuzamueii (BMO) u IIporpammoit
Opraumsanun O6benuHeHHbIX Hamuii mo okpyxaromein cpeje
(IOHEII) B 1988 r. Ee kpyr nonnomounii BKiovaet: (i) onmeHky
HMeIoNIelicsd HayYHOH i COIMabHO-9KOHOMUYECKO HH(OpMALNK
00 N3MEHEHN] KJIIMAaTa i ero MOCHEICTBUSX, a TAKKE O BapHAHTAX
CMATYEHNS OCEeICTBUH U3MEHEHHS KITIMaTa 1 aflal Tal[ui K HEMY,
u (i) mpegocTaBIeHNe IO 3aNPOCY HAYYHBIX, TEXHHYECKHUX H COIH-
aNIbHO-3KOHOMIYECKUX KOHCY bTanuil 4714 Kongepennuu CTopon
(KC) Pamounoii konenunu Opranuzannu O6beuHeHHbIX Hatuit
06 m3menenun kianmata (PKMK OOH). C 1990 r. MI'OMK Bbimyc-
THJIa CEPUIO 0KJIA/I0B 00 OI[eHKAX, CIIel[HalbHbIe AOKIAJ[bl, TEXHH-
qecKHe JOKYMEHTbI, METOfIOJIOrnYecK e mocodus u ipyrue my6mn-
Kal[iH, KOTOPbIE CTaJ| CTAHAAPTHOH CIIPaBOYHOI IOKYMEHTalUell,
IIMPOKO UCIONb3YeMOil TUIaMil, IPUHIMAIOIIMHI OTUTHYECKHE
pelLIeHNs, Y4eHBIME 1 IPYTHMHI 9KCIIepTaMHL.

Ha KC-7 Obl1 OpUHST MPOEKT pelieHns O TOM, YTOObI IPOCUTH
MIDUK moproToBUTbh TEXHHYECKUH JOKYMEHT O TEXHOIOTHSIX
reoNIOTHYECKOro XpaHeHus yriaepoya®. B cooTBeTCTBUY € 9TOM MPO-
ch0011 Ha cBOell IBaALATOM ceccuit, TposefienHol B 2003 1. B [Tapusxe,
®pannusa, MI'OUK nocranouna nogrotoButh CrenuanbHbIi 10-
KJ1aJ1 00 YIaBIUBAHUN U XPAHEHUH IBYOKUCH YIIIEpOfia.

Hacrosiiee uznanne — CrenuanbHblil OKAa 00 YIaBIUBAHUN U
XpaHEeHUH JIBYOKHCH yIiepofia — MOATOTOBIEHO paboueil rpynmon
[T MI'SUK, u rinaBHOE BHUMAHUE B HEM Y/ENSETCS YIaBIUBAHUIO
1 XpaHEeHHo JByokucH yriaepoaa (Y XY) Kak BapHAHTY CMSTYCHUS
BO3JICHCTBUN HA M3MeHeHne KiuMarta. OH COCTOUT U3 JIEBITH TIaB,
oxBaTbIBatoIuX ncToyHNKN CO,, TeXHHUECKHE OCOOEHHOCTH €ro
yNaBIMBAHUS, TPAHCIOPTHPOBKU M XPaHEHHS B TeOJOTMYECKHX
(hopMmanusx, oKeaHe Wi MUHEPAJIaxX, MK ero UCIONb30BaAHNUS B TPO-
MBIIUIEHHBIX ITpolieccax. B HeM Takxke fjaeTcs OleHKa CTOUMOCTH 1
notexnuana Y XY, BO3[eHCTBUIl Ha OKPYKAIONIYIO Cpefly, PUCKOB 1
6€30MacHOCTH, ero MOCJeCTBUI ISl KaJaCTPOB 1 y4UeTa MapHUKO-
BBIX ['a30B, O0I[ECTBEHHOTO BOCIIPUSITHS i TIPABOBBIX BONPOCOB.

Muwens ZKappo
[eHepabHBII CeKpeTaps,
Bceemupnast Meteoponornueckas Opranuzanus

Kak o6b1uH0, yenex MI'OWK npu nofrotoBke HacTOSIIEro 0Ka-
Jla 3aBHCEN B IEPBYIO OUepe/b OT 3HAHUI, SHTY3MA3Ma 1 COTPY/IHU-
4eCcTBa MHOTHX COTEH 9KCIIEPTOB BCETO MUPA 10 MHOTOYHCIIEHHBIM,
CBSI3aHHBIM MEX/1y CO00M, HO Pa3HbIM AUCHUTINHAM. Mbl XOTENN
Obl BBIPA3UTh HAIIY MPU3HATETHHOCTH BCEM KOOPAMHUPYIOLHIM
BEYILIMM aBTOpaM, BE1yILIUM aBTOPaM, aBTOPaM, IPE/ICTaBUBILIIM
MaTrepualbl, PefakTOpaM-peleH3eHTaM U 3KCIepTaM-peleH3eH-
TaM. OHU MOTPATHIIM OTPOMHOE KOJTMYECTBO BPEMEHH U MPHIIO-
KUJTHM KOJIOCCANbHbIE YCUIUS ISl BBINYCKA HACTOSIIETO JOKIafa,
1 MbI BechMa 0J1arofiapHbl UM 3a UX mpefaHHocTb feay MIOUK.
MpI xoTenu 6b1 MOGNATOAPUTH COTPYAHUKOB TPYIIbI TeXHUYEC-
Kol moppiepxku padoueit rpynnsl [T u Cekperapuar MI'OUK 3a
UX MPElaHHOCTb paboTe MO KOOPAMHAIUE BBINMYCKA €Ie OJHOTO
yenenrHoro fokaafga MI'OUK. Mpl Takske npu3HATEIbHbI MPABU-
TEeJNbCTBAM, KOTOpbIE MOJJiepKaNi yyacThe CBOUX YUEHBIX B Jie-
areabHocTt MI'OVIK u BHecnn Bknajbl B Lienesoi pong MI'OUK
171 obecrneyeHns! MUPOKOTro yYacTusl 3KCIEPTOB U3 Pa3BHBAIO-
IUXCS CTPAH U CTPAH C MEPEXOIHON IKOHOMHUKOIL.

Me1 xoTenn 6b! BBIPA3UTh CBOIO MPU3HATEIBLHOCTD NIPABUTENLCTBAM
Hopseruu, Ascrpanuu, bpasunuu u Vcnanuu, KOTOpble SBISIIUCH
MPUHIMAIOLIIMU CTOPOHAMHE CECCHIl IO TOATOTOBKE OK/IAjI0B B CBO-
X CTpaHax, 1 0COOEHHO MPaBUTEILCTBY KaHaJbl, KOTOPOE OpraHu30-
BAJIO POBEJICHHE B CBOEIT CTpaHe pabodero CoBEIaHMms 0 3TOi TeMe,
a Takxke BocbMoil ceccun paboueil rpymms! 111 mo odunuansaoMy
PaccMOTPEHNIO U IPUHATHIO I0KNaja B MoHpeaite, i IpaBUTEIbCTBY
Hupepnanos, kKoTopoe (pUHAHCHPYET TPYMIY TEXHHYECKOH TMOf-
nepxku padoyei rpynmsi I11.

MpI xoTenu Obl BRIPa3uTh 0cOOYI0 61ar0apHOCTD MPEJICENIaTelN o
MIQUK, p-py Pagxkenapy Ilasaypu, 3a ero pykoBOJACTBO
nearensHocthio MI'OUK, cekperapio MIDUK, n-py Penare
KpucTu, u ee coTpyaHHKAM 32 OKa3aHHYIO MOMJIEPXKKY, a TAKKe
conpepcenarensimM pabdoueir rpynmsl I, mpodeccopy Oryumnane
MlsBupcony u n-py Bepty Metny, 3a X pyKOBOACTBO pabouei
rpymnmnoii I1I B xofie MOArOTOBKM HACTOSIIETO I0KIIA/IA.

Knayc Tendep

VcnomanTenbHEII fupekTop, [Iporpamma Opranm3anun
O6penuHeHRbIX Hatmil o okpysKatomer cpesie

1 [enepanbHbIi fupekTop, Otaenerne Oprann3anun
O6penunrennbIx Hammit B Hafipo6n

@ Cu. http://unfecc.int, Toxkmag KC-7, pokyment FCCC/CP/2001/13/Add.1, pemrenne 9/CP.7 (crarss 3.14 Knorckoro mporokomna), mpoekt pemrerus -/CMP.1, myskT
7, cTp. 65: «npocum MeXIpaBUTEIbCTBEHHYIO TPYINTY 9KCIEPTOB N0 U3MEHEHNIO KJIMMaTa, B COTPYJHUUYECTBE C APYTHMH COOTBETCTBYIOLHMH OpraHU3aUsIMH,
MOATOTOBUTH TEXHUYECKUI JOKYMEHT O TEXHONOIUSIX [€0IOrHIECKOr0 XpaHeH ) YIIIepofia, OXBAThIBAIONIHIT HMEIOLIYIOCS HH(POPMALHIO, U IPECTABHTD JOKIIAJ 110
9TOMY Bompocy st ero paceMotpenns Kondepenuueit Cropo, ieicTByoniei B KadecTe coetanis CTopon KnoTckoro mpotokomna, Ha e BTOpoil CecCui».



Berymenne

Jtor CnenuanbHblil JOKJIa 00 yIaBIMBAHUM M XPAHEHUHU [IBY-
okucn yriepona (CAYXY) momroroeieH MO 3rujioil padodeit
rpymnel [IT (Cmsiryenne Bo3fiedicTBHI HA M3MEHEHME KIIMMATa)
MeXnpaBuTETbCTBEHHON TPYIbI 3KCIEPTOB MO U3MEHEHUIO KITH-
mara (MI'OMK). [Jokma 6b11 cOCTaBiIeH B OTBET Ha MPEJIOKEHNE
nposenenroil B 2001 1. cempmoit Koudepenuun Cropon (KC-7)
Pamounoit kousennun Opranuzanun OO0beauHeHHbIX Haimuit 06
n3menennn kianmara (PKMK OOH). B ampene 2002 . MI'OMK
NIOCTAHOBMIIA HA CBOEH AeBATHAALATON ceccun B 2KeHeBe mposec-
TH paboyee cOBElaHUE, KOTOpOe cocTosioch B Hosiope 2002T. B
Perune, Kanapa. PesynbraTamu aToro pabovero copemanus ObLIn
TnepBas OLEHKA JUTEPATyphl M0 ylaBnuBaHmio n xpanernio CO, u
npepnoxenne o CrenuansHoM floknaze. Ha cBoed ABajuaroi cec-
cuu B 2003 1. B [apuske, @pannust, MUK nonpepskana o mpefi-
JIOKEHHE U corsacoala miaH n rpacguk . Paboueii rpynne 111 6p110
TIOPYYEHO MPOBECTH OLIEHKY HAYYHBIX, TEXHHUECKUX, CBI3AHHBIX C
OKpYy:Kaloleil cpefiol, 3KOHOMUYECKUX M COLUANBHBIX aCIEKTOB
yinaBnuBanus i xpanenns CO,. Manpjat joknaja BKJII04al, COOT-
BETCTBEHHO, OLIEHKY TEXHOJOTMYECKOTO PAa3BUTHS, TEXHHUECKOTO
1 9KOHOMHYECKOTO MOTEHINANA [Nl BHECEHNS BKJIANa B CMSITUEHUE
BO3JICHCTBUIH Ha M3MEHEHNE KITMMATa, 2 TAKXKE OlEHKY pacxonoB. OH
TaKKe BKII0YaJ MPaBOBble 1 HOPMATHUBHbIE BOMPOCHI, OOIIECTBEH-
HOE BOCIIPUATHE, MOCIIEACTBHU IUIs OKPYKalolle cpejibl 1 6e3omnac-
HOCTb, a TAKXe BOIPOCHI, Kacalol[uecs KajacTpoB 1 yueTa cokpa-
EHUH BLIOPOCOB MAPHUKOBBIX TA30B.

B nepByio ouepesib B 3TOM JIOKJIafie AETCs OLEHKA JUTEPATYPHI,
ony6nukoBannoi nocie TpeTbero gokiana o6 onenkax (2001 r.) u
TOCBSIIIEHHOI NCTOYHMKAM, CHCTEMAM YJIaBIMBAHUS, TPAHCIOPTH-
pOBKe 1 pa3nuyHbIM MexanuzMam xpanenust CO,. OH He 0XBaThl-
BAET BOMPOCHI OHOJOrMYECKOTO MOTIOMEHHS YTIEpOaa B Pe3yJib-
TaTe 3eMJIENONb30BaHUs, N3MEHEHUIT B 3eMJICTIONb30BAHUY U JIeC-
HOM XO3SICTBE MIIH B pe3yiabTaTe oOoraiieHnst okeaHos. Jloknaz
CTpOMTCS Ha MaTepuaiax pabouer rpymmbl I, mpeycTaBIeHHBIX
mist Tpetbero fokianga o6 oneHkax u3MeHeHus kimumata, 2001 r.
(Cmsiruenue mocneNcTBHil), a Takke Ha CrenuaibHOM JOKIafie 0
creHapusx BpiopocoB 2000 T., B yacTH, Kacaromencs ylnaBluBaHus
u xpanenus CO, B paMKax BApHaHTOB CMATYeHNs BO3/ieiicTBHIL. B
HEM YKa3bIBAIOTCS T€ MPOOEIbl B 3HAHUSX, KOTOPbIe HEOOXOAUMO
JUKBUIUPOBATH, YTOOBI CMOCOOCTBOBATH MIMPOKOMACIITAGHOMY
MPUMEHEHHUIO.

CrpykTypa j0KJ1afia COOTBETCTBYET KOMIOHEHTAM CUCTEMBI yIaB-

nuBanus u xpanenus CO,. B BBojHOII rmaBe u3naraeTcs o0Imas
OCHOBA JIJIsl OIEHKH U laeTcs KpaTkuil 0630p cucteM Y XY. B rnase

® Cwm.: http://www.ipcc.ch/meet/session20/finalreport20.pdf

2 xapakTepu3yroTcs ocHoBHble HCTOUHEKH CO,, KOTOPBIE TOAXOAST
JJ1s yNABIMBAHUS C TEXHUUECKOI N 3KOHOMUYECKOH TOUEK 3PEHH,
C TeM YTOObl OLEHUTh MPAKTHYECKYIO OCYLIECTBUMOCTh Y XY B
rnobanbHoM MaciuTabe. Texuuueckue BapuanTs yiaasausanus CO,
nofipoOHO paccMaTPUBAIOTCS B IVIaBe 3, a I1aBa 4 MOCBsIIIeHA IT1aB-
HbIM 00pa3oM MeTofiaM Tpancnoptuposku CO,. B mocnenyromux
TpPeX IIaBaX pacCMaTPUBAETCS COOTBETCTBEHHO KaK/IbIN U3 OCHOB-
HbIX BAPHAHTOB XPaHEHUS: I'€OJOTHYECKOe XpaHeHue (rmaBa 5),
XpaHeHue B OKeaHe (TliaBa 6), a Tak ke KapOOHM3allisi MUHEPAJIOB I
TPOMBIIIICHHBIE BUJIbI HCIIOJIB30BaHNs (T71aBa 7). Bompock 06mmx
Pacxofi0B 1 3KOHOMIYECKOro ToTeHnuana ¥ XY paccMaTpuBaroTCs
B IV1aBe 8, IOCie KOTOPOIl CliefyeT aHamu3 nocaeAcTBuil Y XY st
KaJIaCTPOB U yueTa BhIOPOCOB TAPHUKOBBIX Ta30B (IaBa 9).

B noaroToBke fokiana yuactsoaio moutu 100 Beymux 1 Koopiu-
HUPYIOIIUX BETYIINX aBTOPOB 1 25 aBTOPOB, MPEJICTABUBIINX MaTe-
pHUAJBI; BCE OHU MOTPATHIIM OTPOMHOE KOTMYECTBO BPEMEHH 1 IPH-
JIOXK WA KOJIOCcalbHble yeriust. OHHU IPEJICTABISIIY TPOMBIIIICHHO
Pa3BUTHIE CTPaHbI, Pa3BUBAIOIINECS CTPAHbI, CTPAHBI C IEPEXOIHON
SKOHOMHKOH 1 MEXJ[YHAPOJIHbIE OpraHm3alui. B pereH3npoBaHum
MoKNaja npuHIMao yyactue 6onee 200 yenoBek (Kak OTASTbHBIX
SKCIIEPTOB, TaK U MPEICTABUTENCH PABUTENBCTB) CO BCETO MHUPA.
Hapzop 3a penensupoBanueM ocyuectsisiics 19 pefakropamu-pe-
IeH3eHTaMH, OJ1arofjapst KOTOPBIM BCeM 3aMeYaHUsIM ObLIIO YIeeHO
NOJMKHOE BHUMAHHE.

B cootsetcTBuu ¢ nponenypamu MI'OUK, Pestome s nut, ompe-
NeNOIX NOMUTUKY, HACTOSIIETO OKJa/a YTBEPXKAalI0Ch MOCT-
POYHO paBUTEIbCTBAMHU Ha ceccun pabouedt rpynnst [T MIOUK,
nposefieHHol B Monpeaie, Kanana, 22-24 centsaops 2005 . B xofie
MPOIEYpbl YTBEPKACHUS BEAYIIHE aBTOPHI TMOATBEPAUIU, UTO
COTTIACOBAHHBIN TeKCT Pe3tome sl Jull, ONpefesisiIouX MoIu-
THKY, TMOJHOCTBIO COOTBETCTBYET HCXOJHOMY TOJHOMY JIOKJANy
1 TexHu4YeckoMy pe3toMe, KOTOpbIe ObLIM MPUHSATHI MPABUTENbC-
TBAMH, OJJHAKO OTBETCTBEHHOCTH 32 KOTOPbIE MOJIHOCTHIO HECYT
ABTOPBI.

Mb1 xoTenn Obl BBIPA3UTb CBOIO INPU3HATEIBHOCTh MPABHTEbC-
TBaM, KOTOpbIe NMPEIOCTaBUIN MOAAEPKKY B (DMHAHCOBOH U Ha-
TYpalbHOIl (hopMe MpH OpraHM3alid Pa3lINYHbIX COBEIIAHHIL,
KOTOpbIE ObLITM BaXKHbI JIJ11 3aBEPIIEHUS ITOTO JI0KJIa/1a. MbI 0co-
OeHHO OIIarofapHbl KaHAJICKOMY MPABUTENLCTBY 32 OPTaHU3AIHIO
nposefieHns pabouero copemanus B Perune 18-22 nos6pst 2002 .,
a Takxe ceccun padouei rpynnsl III mo yTBep:kaeHnIo fokiana
B Momnpeaune 22-24 centsiops 2005 r. I'pynna cocraButemneil 3Toro
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JIOKIIafia BCTpevasach YeThIpe pa3a JJIs MOATOTOBKU JOKIaja M
00CYyXJIeHHSI PE3YJIbTaTOB JIBYX MOCIE0OBATENbHBIX O(pUINAITb-
HbIX payHioB MI'OUK no penensuposannio foknana. Copelanus
ObLITH JT100E3HO OPraHW30BaHbI COOTBETCTBEHHO NMPABUTENbCTBA-
mu Hopserun (Ocito, ntonb 2003 1.), ABcrpanuu (Kanbeppa, fe-
ka6pb 2003 r.), Bpasumuu (CanbBagop, asryct 2004 r.) n Ucnanuu
(OBuepo, anpess 2005 1.). Kpome Toro, ycnemHoMy 3aBepiieHunio
3TOTrO I0KJ1a/ia COCOOCTBOBAIN OT/ENbHBIE COBEI[AHNS, TEIEKOH-
(hepeHIuN 1 B3aNMOJICHCTBHS C IPABUTENIbCTBAMIL

MbI npucoefnHseMcs K cloBaM OlarojapHOCTH, BbIPasKEHHOH B
npeaucinoBun I'enepanbubiM cekperapeM BMO u VicnonHutenbHbIM
nupexkropoM IOHEII rpynne aBTopoB, pejlakTopaM-peLeH3eHTam
1 9KCIIepTaM—PEIEH3EHTaM.

Mpr1 XoTenn 6bI NOOMArOJAPHTD MEPCOHAT TPYIIBI TEXHUYECKOT
noxaepxku padoueit rpymmsl 111 3a nx paboTy o mogroToBKe 3TO-
O JJOKNIajja, B YacTHOCTH XelleH e KOHMHK 3a ee BbIAAIONIyIOCS
1 3¢pexTHBHYI0 KOoOpAMHALMIO lokiIana, Manyany Jlooc n Kopy
BbrnankeHpaanb 3a ©X TEXHHUECKYIO, IOTHCTHYECKYIO H CEKPETAPH-
aTCKYI0 MOIePXKY, a Takxke Jleo Meiiepa (pykosopurenst I'TIT)
32 €ro PyKOBOACTBO. MBI TakKe BbIPaXKaeM HaIly MPH3HATEIb-
HOocTh AHHTE Meitep 3a ee obmyro mopmepxky, Heiisy Tomacy,
[Tuty Tomacy, Toun Kannuaramy, ®pany AfiTkency, OHH [IXeHKC
n Pyt e Bumiic 3a TexHmueckoe peakTHpOBaHHE JOKYMEHTA H

Byry Haiizeny, Maptury Mupgens6ypry, Xenky Creiikelb0mKY,
AnpOepry Ban Craa, EBe Cram u Tumy Xynusenany 3a HoroTos-
Ky OKOHYATEeIIbHOTO MaKeTa 1 Tpaiyeckoro MaTepuaia foKIaa.
Oco0ble cnoBa OnaropgapHocTu afpecytorcs Jlu-Oun Uedepn u3
O6beMHEHHOT O IEHTPA HCCIEIOBAHNH TEXHONOTHIT YIaBINBAHUS
1 xpaHeHust mapHukosbix razos (OLJUTIIT) 3a ymesyto OAroToB-
KY PHCYHKOB B Pe3tome fiutst i, onpepemnsiomux noanTuky. 1 na-
KOHEII, MbI XOTeln ObI BHIPA3UTh CBOIO MPH3HATEIbHOCTH Penare
Kpucr u ee nepconany, a takxke ®pancucy Xeiicy (BMO) 3a nx
TPYAHYIO PabOTY IO OKa3aHMIO MOAIEP>KKH JAHHOMY IIPOIIECCy.

B kauectse compencenareneit paboueit rpymmsr 111 Mb1 Hafeemcd,
BMECTE C IPYrIMHE WieHaMH 610po paboueit rpyms [11, Begymumn
aBTOpAMH M I'PYNION TEXHIYECKOH MOAEPKKH, YTO 3TOT JOKIA
OymeT CIyXuTh OOJbIIell WH(GOPMHPOBAHHOCTH 0O YIaBIHBA-
Hin 1 xpaneHnn CO,, Kak BapuaHTa CMSTYEHHS BO3/ICACTBHII HA
M3MEHEHNE KJIMMaTa, JIHIl, OTBEYAlONNX 3a MPUHSITHE PEUICHUI
Ha YPOBHE MPABUTEILCTB I B YACTHOM CEKTOpE, @ TAKKe APYTHX
3aMHTEPECOBAHHBIX YHTATENell B HAyUHBIX KpPyrax M IIHPOKOMH
00IIeCTBEHHOCTH.

Orynnapne Jasugcon u bepr Mern
Compencenarenu pa6oueit rpymmst [II MI'OUK mo
CMSTUCHHIO BO3ICHCTBUI Ha M3MEHEHNE KIUMAaTa
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Crnenunansnbi noxaag MUK

YnasnnBanne n XxpaneHue [BYOKHCH yIiepopa
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Cwmexenc (benbrus), Moxammen Comrranue (Mpan), Kenmu (Kannan) TamoumyTy (ABcTpaims u Kanana)
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Yro npencrasusier codoi yrapansanne u xpanenune CO, n
KAKHM 00pa30M 0HO MOXKET CIOCOOCTBOBATH CMATYEHHIO BO3-
JeMCTBHI HA M3MEHeHHne Kanmara?

1. Yaasausanue u xpaueuue osyokucu yeaepooa (CO,) — YXY
— amo npouecc, srarouarouuii omoeaerue CO, om npomviui-
JEHHBLX U IHEPeMUeCKUX UCMOYHIKO8, MPAHCROPMUPOBKY K
MeCmy XpaHeHuA U 00420CPOUHYIO U30AAUUI0 OM ammocepbl. B
amon 0okaade YXY paccmampusaemces Kax 6apuanm 6 pamkax
Mep RO CMAHEHUI0 6030€1iCIM6UIL, HANPABAECHHBLY HA CIAOUAU3A-
YU AMMOCHEPHBIX KOHYEHMPAUUL NAPHUKOBBLX 20308.

Jpyrue BapHaHTbI CMSTYEHHS BO3/IEHICTBUI BKIIIOYAIOT TOBBILIE-

Hue sHepretuyeckoro KIIJMI, mepexon Ha MeHee YIIepOLOEMKHE

BH/IbI TOININBA, ATOMHYIO 9HEPTHIO, BO30OHOBJISIEMbIE HCTOUHUKH

3HEPTrHH, COBEPIICHCTBOBAHNE OMOIOTHYECKHUX NOTTIOTHTENEH 1

COKpallleHHe BbIOPOCOB NMApHUKOBBIX Ta30B, HHbIX Hexenn CO,.

YXVY xapaxkTepusyeTcs HaluuueM IOTEHIHANA 1 YMEHbIICHUS

001ell CTOMMOCTH Mep TI0 CMATICHHIO BO3ACHCTBHUI I TIOBBIIICHHO

rIOKOCTH NpH 00eCIeYeHNN COKPAICHNH BHIOPOCOB MAPHIKOBBIX
ra3os. llupokomaciuitabHoe npuMeHeHne Y XY OyeT 3aBUCETh OT

TEXHUYECKOI 3PEIOCTH, CTONMOCTH, O0OIIET0 NOTEHIHANA, PACTIPO-

CTPaHEHUS ¥ Nepefaunl TeXHOJOTHI PA3BUBAIOLINMCS CTPaHAM U

UX CMOCOOHOCTH NPHMEHSTH JAHHYIO TEXHOJIOTHIO, HOPMAaTHBHBIX

aCIEKTOB, BOIPOCOB, KACAIOMINXCS OKPYKAIOIIEN Cpefibl, 1 obe-

crBennoro Bocnpusitust (paspedst 1.1.1,1.3,1.7,8.3.3.4).

2. B Tpemvem 0okaade 06 oyenax (THO) ykasvieaemes, wmo Hu
OO0UH MEeXHOA0UYECKULL BAPUAHM He 0Oeche um 8cex cokpa-
wgeHull 8bL6pPoCos, KOMopble HeoOX00UMbL 045 OOCHUNCCHUS

cmabuauzayuu, u nompebyemca KOMnAeKc mep no CMALUEHUIO

8030eticmaull.
B GonbluMHCTBE ClieHApUEB IPOTHO3UPYETCS, YTO 0OECIEUEHNE NEp-
BUYHOII 3HEPTHET OyNIeT MO-TPEKHEMY 3aBUCETh OT HCKOAEMbIX BH-
JIOB TOIIJIMBA IO MEHbIIIEH Mepe 10 cepefiiHbI BeKa. Kak roBoputcs
B TI1O, 60TBIIMHCTBO MOJIETeH TaK3Ke CBUETETLCTBYIOT O TOM, UTO
Oraroapst U3BECTHBIM TEXHONOTHYECKIM BapHaHTaM ' MOXeET OBITh
NOCTUTHYT MIMPOKII IMATIA30H YPOBHEH aTMOC(HEepHOIT cTabmIn3a-
11, OFTHAKO JITIsl NX OCYIIECTBICHNS IOTPEOYIOTCS COLUANTBHO—3KO0-
HOMUYECKHE Il HHCTUTYIMOHAIbHBIC H3MEHEHNS. B 3TOM KOHTEKCTE
Hannuue YXY B IepeyHe BapUaHTOB MOXET CIOCOOCTBOBATDb J10-
CTUKeHHo 1enel crabunusaruu (paspenst 1.1, 1.3).

Kakosbl xapakTepuctuku YXY?

3. Yaasausanue CO, moxcem npumeHamMsvCsa 6 OMHOULEHUL KPYN-
HbLX MOYeYHbLX UCMOouHUK06. B makon cayuae CO, noosepea-
10 CHCAMUIO U MPAHCROPMUDPYIOM 0AA XPAHEHUA 6 204021~
YecKUX PopMAYUAX, 8 OKeare, NPUPOOHLIX KapOoHamax* uau
045 UCNOABIOBAHILS 6 NPOMbLULAEHHBLY NPOLECCAX.

K umcny xpynHbix TouyeuHslx ncrouHukoB CO, OTHOCATCS Kpyl-

HbIE 3HEPrOYCTAHOBKHM HA MCKONAEMOM TOIIMBE MM OHOMAcCe,

OCHOBHBIC OTPACIH IPOMBIIIIEHHOCTH, SBISIOMAECS HCTOYHH-

KoM BblOpocoB CO,, Npou3BOACTBO NPUPOJHOrO Ta3a, YCTaHOB-

KH 10 TPOM3BOJICTBY CHHTETHYECKOTO TOIMBA M YCTAHOBKH IO

IPOM3BOACTBY BOJOPOfa HA HCKONMAEMOM TOILUIMBE (CM. TAOIHMIy

PIL.1). TToTeHUMANbHBIME TEXHUYECKIMI BHJIAMU XPAHEHHUS SIBIISI-

I0TCA: TEONIOTHYECKOe XpaHeHHe (B reolornyecKnx (hopMammsx,

TAaKAX KaK HE(TSHbIC W Ta30Bble MECTOPOXJICHUS, HE MMEIONINE

Ta6anna PIL.1. XapakTepucTnku mo BUAY mpoliecca Hii NPOMBIIIIEHHO AeSTeIbHOCTH MAPOBBIX KPYIHBIX CTAlHOHAPHBIX HCTOUHHKOB CO,, BEIGPOCH

koTopbIx npesbinraioT 0,1 M Tonn CO, (M1CO,) B rop.

Iponecc KomnuecTso HeTouHNKOB BeiGpocsl
(M1CO,'rox?)
Hckonaemoe Tonnmso
OHepreTnka 4942 10 539
[Tpou3sBoyicTBO IIEeMeHTa 1175 932
Hedreouncrurensuble 3aBojibl 638 798
CranenuteliHasi IpOMBIIIEHHOCTb 269 646
Hedrexnmmyeckas IpOMBIIIIEHHOCTD 470 379
I[Tepepaborka HedTH 1 ra3a JlaHHBIE OTCYTCTBYIOT 50
Jlpyrue ncTouHnKH 90 33
buomacca
Buosranon u 6uosnepreruka 303 91
Hroro 7 887 13 468
! «/I3BecTHbIE TEXHOIOIMYECKHE BAPUAHTBI» — 3TO TEXHOJOIMIH, KOTOPbIE CYLIECTBYIOT B HACTOSIIEE BPeMsl Ha CTajuu (pYHKIMOHMPOBAHUS MM SKCIEPHMEHTANIBHON

YCTAHOBKH, O YEM TOBOPUTCA B CLIEHAPUSIX CMsrueHns Bo3eficTBui, paccMoTpenHbIX B T/1O. OHlt He BKITIOUAIOT 00bIe HOBbIE TEXHONOTHH, KOTOPbIE IOTPEOYIOT CEPhE3HBIX
TEXHOJIOTHYECKUX IIPOPBIBOB. MI3BecTHbIE TeXHOMOrMUecKHe BapuaHThl onucanbl B T/IO, i HECKOTIBKO ClieHapUEB CMATYEHHs BO3[EACTBHI BK/II0Yal0T Y XY.

? Xpanenue CO, B KayecTBe MHHEPANbHBIX KapOOHATOB HE OXBATHIBAET TNIYOOKYIO TEONOrMYECKYl0 KapOOHM3ALMIO MM XPAHEHHE B OKeaHe C MOBBILIEHHON
HeHTpaim3anuell KapGoHaTa, 0 4eM FOBOPHUTCs B IM1ase 6 (paspen 7.2).




Pestome 0aa auy, onpedeaaroujux noAumuxy 3

Kap6oxusaumna
MUHepanos

leonornyeckoe
XxpaHeHne CO,

MpoMbIWNEHHbIE BUABI

leonornyeckoe:
xpaHeHne CO,

XpaHeHue B okeaHe
(cyaHo vnm Tpy6onposon)

Pucynok PII.1. Cxemaruueckas gnarpamMma BO3MOKHBIX ciuctTeM Y XY, OKa3bIBalONIas NCTOYHAKH, K KOTOPBIM MOTIIO Obl TPHMEHAThCA Y XY, BapHaHThI

tpancnopruposk i xpauenns CO,. (C pazpemenus OLIATIIT.)

IPOMBILITIEHHOTO 3HAYEHNS YTOJIbHBIE ILIACTBI 1 IIYOOKO 3ajierato-
1I1e CONEHOCHBIE popMaIun’), XpaHeHne B OKeaHe (psMoil BbIOPOC
B CTOIIO OKEAHCKOIl BOJIbI MM B MOPCKYIO BIIAJMHY) H IPOMBILILICH-
Has pukcarnus CO, B HeopranmyecKux kapooHaTax. B aTom foxnane
TaKXe PAacCMATPHBAIOTCS NPOMBILITICHHbIE BHIbI HCIONb30BAHMS
CO,, offHaKO CYMTAETCS, YTO OHO HE OYAET B 3HAUMTEILHOI Mepe
crnocoGcTBOBATH coKpatennio Beiopocos CO, (cm. pucyHok PIL1)
(pasnenn 1.2,1.4,2.2, rabnuia 2.3).

4. Yucmoe cokpauwenue 8bi6pocos 6 ammocgepy npu nomouju
YXY 3asucum om doau yaasausarnus CO,, yéeaudenus npous-
soocmsa CO, 6 peayavmane cHudxceHuA 001ell IpdexmusHoc-
MU IHEP20YCMAHOBOK UAL NPOMBIUACHHBLX RPOUECCOE BCALOC-
meue OONOAHUMEAbHOU dHepeul, Komopas mpebdyemcs 04a
YAABAUBAHUA, MPAHCNOPMUPOSKU U XPAHEHU S, 410001 ymeuKu
8 peayavmanme mparcnopmuposku u 0oau CO,, coxpanusuietics
NpU XpareHuu 6 meueHue OAUMeabH020 NePUO0a 6PEMEHI.

Braromaps mMeroImernics TeXHOTOTHE yIaBInBaeTcs nopsaka 85-95 %

CO,, npomenmero yepe3 yIoBHTENb. JHEPTOYCTAHOBKA, 000py0-

BaHHast cucTeMoil Y XY (c BBIXOJIOM JUIsl F€OJIOTMUECKOrO XpaHeH st

HIIN XpaHEHNs B OKeaHe), MOTpeGyeT SHEprun MPUOIM3NTENLHO Ha

10-40 %* Gombliie 110 CPABHEHMIO C YCTAHOBKOI 9KBUBAJIEHTHON MOII-
HocTH 6e3 Y XY, mpu 9TOM GOIbIIast YacTh 3TON SHEPTHH HJIET Ha YIIaB-
JUBaHNe 1 KoMmpeccnto. [I7151 6e301acHoro XpaHeH s YHCTBIN Pe3yiib-
TaT 3aKJI0YAETCS B TOM, UTO 9HEPTOYCTaHOBKA C Y XY MOXET CHU3UTh
BeIOpocsl CO, B atMocepy npnOmmsutensHo Ha 80-90 % 1o cpaBHe-
HHIO ¢ ycTaHoBKoit 6e3 Y XY (M. pricyHok PT1.2). B cBsi3u ¢ Bo3MOKHOC-
TbIO YTEUKH I3 Pe3ePBYyapa XpaHEHHS OCTaBIIAsICS I0Is ONPefenseTcs
B KauecTBe ffonm obmero oobema 3akadannoro CO,, KoTopasi coxpa-
HAETCS B TEUCHHE OMPEfeieHHOro ieproia BpeMenn. CrucreMsl YXY ¢
XpaHEHNEM B BHJIC MHHEPAbHBIX KapOOHATOB OTPEOYIOT 3HEPTUH HA
60-180 % GoubIIe 0 CpaBHEHHIO C YCTAHOBKOI 3KBUBAJICHTHOH MOII-
nocru 6e3 YXY. (Paspens 1.5.1,1.6.3,3.6.1.3,7.2.7).

Ha kakom 3Tane HaxoguTcs B HacTosIIee BpeMsi TexHonorns YXY?

5. Cywecmeyrom pasrvie munwi cucmem yrasausarus CO,: yras-
AUBAHUE NOCAE CHUAHUA, 00 CHUAHUA U € CHUaHUeM 0002a-
ujeHHo20 Kucaopodom monausa (pucynox PIL3). BaxcHoimu
akmopamu npu 8vi6Ope CUCMEMbL YAABAUBAHUS ABAAIOMCA
koryenmpayus CO, 8 2a3080M NOMOKe, 0aB.AeHILE 243068020 NO-
MOKA U MUR Monausa (meepooe ual 2a3).

* ConeHocble (hopMalii PECTABISIOT cO0OI CeIUMEHTALIOHHbIE TIOPOJIbI, HACBILEHHbIE BOIAMU (hOPMALH C BBICOKHMH KOHIEHTPALHIMI PACTBOPEHHBIX colell. OHU HMEIoT
IIIPOKOE PACIPOCTPAHEHIE H CONIEPKAT KONOCCANBHOE KOMIIECTBO BOMIBI, KOTOPAs AB/ISETCS HEIIPHTOJIHO [ITIsI CENbCKOT0 X034iICTBa I IOTPeGIICHIL YeI0BEKOM. BBy BeposiTHOCTH
pacCIIIpeHNs NCTIONb30BAHIS Fe0TePMaIbHOI IHEPI UM IOTEHIHATBHbIC FeOTEPMATIbHbIE PATIOHBI MOTYT OKa3aThes HempuroHbiMu Ans xpanernns CO, (em. pasnen 5.3.3).

¢ [laHHbII IHATa30H XapaKTepU3yeT TPH THIA 3HEPTOYCTAHOBOK: /IS YCTAHOBOK ¢ KOMOHHHPOBAHHBIM LINKJIOM IPUPOJHOrO ra3a 3TOT JuanasoH cocrasuser 11-22 %,
JUIS yCTAaHOBOK Ha yroJibHOM mbn — 24-40 % 1 1715 ycTaHOBOK KOMOMHUPOBAHHOTO IIHKJIAa KOMIUIEKCHOM razudukanun — 14-25 %.
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O Bwibpoc
[l 3axsar
CtaHpapTtHan
yCTaHoBKa
II‘IpenéTBpau.leHHn;le Bblﬁpocbl: Co, .
I T, 1
: YnepxaHHsiid CO, :
1 1
1 1
YcTaHoBKa
c YXY

MpownssoacTeo CO, (Kr/KBT*4)

Pucynok PIL2. Ynasmusanne n xpanenue CO, U3 sHeproycTaHoBoK. [loBbIMIEHHBI
o6bem npomsoficTsa CO, B pesymbrare cHIKeHus o6meil 3 eKTHBHOCTI HEproyc-
TaHOBOK BCIIEICTBHE JONONHUTEIbHON SHEPIHH, KOTOpast TpeGyercs [l yaBIuBaHs,
TPAHCIOPTHPOBKH H XpaHeHHs, i T000H YTeUKH IPH TPAHCIOPTHPOBKE MPHBOIHUT K
Gompemy 00beMy «CO,, PON3BOTMMOT0 Ha eMHUILY IPOAYKIHI> (HIKHSS THHIS) IO
CPABHCHIIO C 9TAJIOHHOI YCTAHOBKOM (BEXHSIs THHIL) O¢3 yIaBIUBAHIS (PHCYHOK 8.2).

Ynasnusanue CO, nocne c:KUranus TOIJINBA B SHEPIETHUECKUX yCTa-
HOBKAX SIBIISIETCS] 3KOHOMHYECKH OCYIIECTBIMbIM IIPH OPENIETIEHHBIX
yenosusx’. OHo nenonb3yercs mis ynasmusanust CO, 03 4acTH JbIMO-
BBIX I'a30B, BEIOPACKIBAEMBIX PSZIOM CYIIECTBYIOLIIX IHEPrOYCTAHOBOK.
Cenapanus CO, B IPOMBILIIEHHOCTH 1O NEPepadOTKe NPUPOJHOTO
rasa, B KOTOPOIl MPHMEHSETCS aHAIIOTHYHAS TEXHOJIOTHS, OCYIIECT-
BIISCTCA B YCIOBHSAX PA3BUTOrO phIHKA’. TexHomorns, HeoGXommmas
JUTSl 3aXBaTa 10 CXKUTAHMS, MIPOKO MPHMEHSETCS IIPH POU3BOACTBE
yROOpeHNi i BOJOPOfia. XOTS IEPBOHAYAJIbHBIC JTATIbI YIABINBAHAS
710 CKUTaHNS, CBA3aHHBIC C IPE0OPa30BaHIEM TOIIHBA, SBISIOTCS 60-
Jiee CII0XKHBIMH H JOPOTOCTOSIIUMI, TIPOLIECC CENMAPAIIH YIPOIIAETCS
Omaropaps 6osee BblcokuM KoHueHTpanuiam CO, B Ta30BOM OTOKE U
Oouee BLICOKOMY flaBlieHUI0. Cxkuranue ¢ 000raleHueM TOINBA KHIC-
JIOPOFIOM HAXOJIUTCA HA JIEMOHCTPALMOHHOM 3Tamne’ i TpeOyeT mprume-
HEHHsI KHCIIOPOJia C BBICOKOH CTETEHBIO YHCTOTHI. Pe3ynpTaToM 3T0oro
SIBISIIOTCS BhICOKHE KoHIEHTpatii CO, B ra30BOM MOTOKE 1 COOTBETC-
TBeHHO Oodtee mpocTas cenaparnust CO,, a TakKe MOBBIIIEHHBIH PACXOf
9HEPTHH IPU OT/IEICHUH KUCIOPOJia OT Bo3jyxa (paspensi 3.3,3.4,3.5).

npOMbILLIHEHHaFI cenapauusa

Cbipbe N
MpomblWwneHHbIV NpoLlecc

Mocne cxuraHna

CxuraHne

L—— Bo3gyx

Komnpeccua

Cenapauwua
CO,

MpopaykT

Komnpeccus

Cenapauus
CO.

> Tenno v sHeprua

Jo okuranua
Wckonaemble
BUfbl TONVBA,
6uomacca

lasndwrkaums/
npeobpasoBaHue

Bo3zayx/O; + notok

Komnpeccus

%} Tenno v aHeprua

[pyrvie npoayKTbl

Cenapauwua
H, n CO,

Tonnueo, 060I’aLLleHHO€‘ Kucnopoaom

Komnpeccus

CO;

CxnraHne

— O

Tenno v sHeprua

Cenapauus

CO;

Bo3gyx

Pucynok PII.3. Cxematnueckoe IpejicTaBIeHIE CHCTEM YIaBINBAHMS. BIbI TOIINBA H IPOXYKIUI OKA3aHbI IS CKUTaHMSA ¢ 000TalIeHIEeM TOILIHBA KHCIOPOJOM,
INIS CHCTEM YNaBIIBAHHS 10 CKHUTaHMS (BKIII0YAs IPON3BOACTBO BOXOPOAiA 1 YOOPEHHI), MOCe CKUTaHMs i MPOMBIIIICHHBIX HCTOYHIKOB CO, (BKII0Yast yCTAaHOBKH
[U151 TepepaGOTKH PHPOJHOTO ra3a i IPOU3BOJICTBA CTANN I ieMEeHTa) [Ha ocHoBe pucyHka 3.1]. (C paspemenns OLIUTIIT.)

> «DOKOHOMHYECKH OCYIIECTBIMOE IIPH ONPEIeIEHHBIX YCIOBHAX» 03HAYAET, YTO TEXHOIOTHS ABIAETCSA XOPOIIO MOHATOI H HCIOIBb3YETCs B OT/EIbHBIX KOMMEPUYECKIX
IIpUMEHEHNSIX, HalpuMep, npu OIaronpusaTHOM HAJIOIOBOM pexXuMe Ml 0co00 6J1aronpusTHOM IOIOXEHUH HAa PbIHKe, pu 00paboTke mo Menbueil Mepe 0,1
MrCO, rof! 1 He3HAYUTELHOM KOIMYecTBe (MeHee 5) MOBTOPEHM I JaHHOM TEXHOTIOTHH.

5 «Pa3BHTHI PEIHOK» O3HAYAET, YTO B HACTOAIIIEE BPEMS IIPUMEHACTCS TEXHOOT TS C MHOTOYHCIIEHHBIMU IOBTOPEHMAMHU TEXHOJIOT I, HCTIOMb3yEeMOIl B KOMMEPYECKIX

Maciitabax BO BceM mupe.

7 «[leMOHCTpAIHOHHBII 3Tal» 03HAYAET, YTO JaHHAS TEXHOJNOTWs pa3paboTaHa W [IEHCTBYeT B MacuiTabaX 9KCIEPHMEHTAJBHON YCTaHOBKH, OJHAKO Tpebyercs
nalbHellmas J0paboTKa, OKa 3Ta TEXHOIOTHs He CTAaHET TOTOBOM JJIsl IPOEKTHPOBAHHS H CO3aHUS TOTHOMACIITAOHON CHCTEMBI.
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6. Tpybonpoeoowi asaaromcesa RPeONOUMUMEALHbIM CPEOCTNBOM
045 MPAKCROPMUPOBKU 3HAYUMeAbHbLX 00Bemo6 CO, na pac-
cmoanua 00 nopaoka 1 000 ku. [lnsa 06vemos meree Heckob-
Kkux muanuonos mour CO, 6 200 uau 048 MPAHCROPMUPOBKU
yepes Goaee NpoOMANCEHHble MOPCKUE NPOCMPAHCMEA NPU-
8ACKAMEAbHEe ¢ IKOHOMULECKOL MOUKIL 3PEHUL MOXCEN OKd-
3aMbCA UCNOABI0BAHIE CYO08, eCAU IMOM BAPUAHM ABAAEINCA
npuemaembLy.

Tpancnopruposka CO, 1m0 TpyGONpoBOAY ABISETCH TEXHOJOTHEN

passutoro peiaka (B CHIA mo TpyGompoBofam mpoTsKEeHHOCTHIO

6oxee 2 500 kM Tpancroptupyercs 6omnee 40 MrCO, B rox). B 6omb-

IIMHCTBE TA30MPOBOJIOB ra3 MPUBOJUTCS B IBUXKEHHE KOMIPECCOpa-

MH, HaXOSI[MMUCS B BEPXHENl YaCTH MOTOKA, OJIHAKO ISl HEKOTO-

PBIX TPyOOMPOBOJIOB TPEOYIOTCS MPOMEXKYTOUHBIE KOMIIPECCOPHBIE

cranmuu. Cyxoit CO, He OKa3bIBaeT KOPPO3MOHHOTO BO3JEHCTBHS

Ha TPyOONPOBOIBI, IAXKE €CIIN OH COJIEPKUT 3arpsI3HSIOIINE TTPHME-

cu. Ecin CO, copepsxur Biary, ona yjansercs u3 notoka CO, ans

NPeJIOTBPAIEHHs] KOPPO3HH I H30EKAHUS PACXOIOB, CBS3aHHBIX CO

CTPOHTEIBCTBOM TPYOONPOBOLOB U3 KOPPO3MECTONKOIO Marepna-
na. Tpancnoptuposka CO, cyfnamu, aHaTOTHYHAS IEPEBO3KE CYlaMu
CKIKEHHBIX HE(TAHBIX Ia30B, ABIACTCS SKOHOMHUECKH OCYIIECT-
BIMOI TIPH OTPEeTICHHbIX YCIOBUAX, OJHAKO B HACTOSIIEE BPEMs
OHA OCYIIECTBISAETCH B HE3HAUHTEIbHBIX MacmTabax BBHAY Orpa-
HiueHHOro cnpoca. CO, MOXET TaKKe IepPEeBO3UTHCA IO KeITE3HOI
JIOpore WA B aBTOLUCTEPHAX, OHAKO 3TH BAPHAHTBI BPSL JIH MOTYT
ABIATHCS NIPUBIEKATEIBHBIMA U KPYHOMACIITAOHO! TpaHCIOp-
tuposku CO, (paspens 4.2.1,4.2.2,4.3.2, pucysku 4.5, 4.6).

7. daa xpanenua CO, 6 3aaezarouyux Ha 6oavuwioll eayOune Gepe-
208bIX UAU MOPCKUX 2€0102UHECKUX (HOPMAUUAX RPUMEHAIOM-
cA MHO2UE U3 MeX MeXHOA02Ull, Komopble Oblal paspadomanbl
Heme2a30801L NPOMBIUACHHOCIbIO U 00KA3AAU CBOK) IKOHO-
MUHECKYIO OCYULeCNBUMOCTb APU ORPEOCACHHDLX YCAOBUAX 0Ad
Heme2a308blx MECMOPONCOEHULL U COACHOCHBLY opmayuil, HO
NOKA He NPUMEHAIOMCA 0AA XPAHEHUS 8 He UMEIOUUX NPOMbLUL-
NEHHO?20 3HAYCHUA Y200bHbLX naacmax® (cu. pucynox PI14).

0O630p BapMaHTOB reosiorM4eckoro XxpaHeHus
1 BblpaboTaHHble HedTsiHblE 1 ra3oBble MNacTbl

2 Wcnonb3oBaHne C02 AN NOBbILEHHOrO U3BNeYeHnsa HeddTn 1 rasa

. 3 [nyb6oko 3aneratoLme cofieHOCHble hopmaLmmn —
a) Mopckasi 3oHa b) 6eperoBasi 3o0Ha

4 Vcnonb3oBaHune CO2 A54 NOBbILIEHHOro U3Brie4YeHna yrofibHoro MmetTaHa

]

:n¢|

TE3T

i
v

[ob6blva HedTn unu rasa

. sessssssessssssss  3akavaHHblii CO,

ESESEEEE  Xpansuwicn CO,

Pucynok PIL.4. OG30p BapuaHTOB reonornyeckoro xpanenns (Ha ocuose pucynka 5.3). (C paspemenns OLUTIIT.)

8 YrosbHBII IIACT, KOTOPBIH Bpsil JH OyfeT KOra-1u6o pa3pabaThiBaThesl, MOCKONBKY OH 3ajieraeT CIMIIKOM IIyOOKO MM SBISETCS CIUIIKOM TOHKHM, MOXET
MOTEHI[HATBHO HCnoNb30BaThes Au1s xpanenus CO,. B cnyuae nocnenyrouieit pazpadoTkn xpausuiicst CO, MOXeT ObITb BbIyIieH. MeTOJ IOBBIIIEHHOTO H3BIECUEHHS
yroassoro Mertata (IIMYM) MoxXeT MOTEHIHANBHO YBETHYNTh JOOBIYY METAHa U3 YTOJBHBIX IIACTOB MpH ofHOBpeMeHHOM XxpaHeHun CO,. ITonydeHHbI MeTaH

OyJieT HCIOb30BAThCS, @ HE BBIOpAChIBAThCs B aTMocdepy (pasjen 5.3.4).




6 Pesrome oaa auy, onpedeaaroujux nOAUMUKY

Ipn 3akaunBanun CO, B MOAXOASIINE CONEHOCHBIE (hOPMAIMH HITH
He(hTera3oBble MECTOPOXKIeHNS Ha r1yOuHbI 6onee 800 M° pasnundHbie
(husmyecKne u TCOXUMMIECKHE YIaBINBAIONIAE MEXaHN3MbI HE T03-
BOJIAT €MY BBIHTH Ha MOBEPXHOCTh. OOBIYHO OCHOBHBIM (PH3HUECKIM
MEXaHI3MOM YJIaBIHBAHNS SIBIISETCS HAIMIIE TEPEK PhIBAOILET IOpO-
nb1'?. XpaHeHne B yrolbHOM IIACTe MOKET OCYIIECTBIATBCS B MAJIbIX
riyOnHax 1 ocHOBaHO Ha azicop6umu CO, Ha yriTe, OfHaKO TeXHUUecKast
OCYIIIECTBUMOCTD B 3HAUMTENBHOI CTETIEHH 3aBHCAT OT MPOHMUI[AEMOC-
T yronsaoro miacta. Coueranue xpanerust CO, ¢ OBBIMIEHHBIM 13-
BieueHueM Hedpru ([TMH") win, mOTEHIHATBHO, TOBBIIEHHBIM H3BJIE-
ueHreM yronbHoro Merana (IIMYM) MoxeT fjaTh JONOTHHTEIbHbIE
BBITO/IbI B pe3yiIbTare JoObIYM HepTH 1M Ta3a. B Hacrosimee Bpems
Ha OCHOBE CYIIECTBYIOIIMX NPHMEHEHWI BEJETCS JalbHEMIIas pas-
paboTKa TexHONOrn: OYpEeHHs! CKBaXKHH, TEXHOJOTUH 3aKadHBaHMS,
KOMITbIOTEPHOI IMUTAIH JIETICTBUS PE3epByapa XpaHEHHs! I METOROB
MOHHTOPHHTA C IIENBIO MX HCTIONB30BAHMS IPH IPOSKTHPOBAHHH 1 OCY-
IIECTBJIEHNH IPOEKTOB Fe0IOrMYECKOTO XPAHEHHUSL.

= -

YNABINUBAHME |

Wper ocyuiecTBIeHHE TpeX NPOEKTOB XPaHEHHS MPOMBIII-
JeHHoro macmra6a'’ npoekra CreilmHepa B MOPCKOW COIEHOC-
Hoil popmarmu B Hopsernn, npoekra [IMH Yafi6epra B Kanane
n nmpoekta WH-Canaxa Ha ra30BOM MECTOPOXACHHN B AJXKMHpE.
Inauupyrores ipyrue npoekTsl (paspensi 5.1.1,5.2.2,5.3,5.6,5.9.4,
6moku 5.1,5.2,5.3).

8. Xpanenue 6 okeane nOMEHYUANLHO MONCEM OCYULECTNBAAND-
ca 08yma cnocobamu: 3akavusanuem u pacmeopenuen CO,
8 800HOM cIoabe (00bi4uHO Ha 2aybuHe 6oaee 1 000 i) uepe3
ukcuposanmwiii mpyobonposoo uau Haxooaueecs 8 08uUICe-
HUU CYOHO, UAU RYMEM €20 00CIABKI Yepe3 PUKCUPOBAHHbLI
mpybonpoeoo uau MOPCKYI0 HAAMPOPMY HA OHO MOPA Ha
2ayounax 6oaee 3000 m, 20e CO, umeem 60aviuyio no cpas-
HeHUIO ¢ 60001l RAOMHOCMb U 20€ OH 06pazyem, Kak npeono-
aAazaemcs, «03epor, ymo 6yoem 3a0eprcusams pacmeopenlie
CO, 6 oxpyxmaroweii cpede (cm. pucynox PILS). Xpanenue 6

lazoo6pasHbIn
"unu xunakun CO,
<< Beninblsarowul chakers

(TN PACTBOPEHMSA | -

Xunaknn CO,

lNoepyxarowutics chakern

{ TN PACTBOPEHMUS |

Pucynox PIL.5. O630p KoHuenuil XxpaHeHns B okeaHe. [Ipi xpaHeHHH B OKeaHe «110 Tuiy pacrsopetisi» CO, GbICTPO pacTBOPSETCS B OKEAHCKOI BOJE, B TO BpeMs KaK

IIPH XpaHEHNH B OKeaHe «110 Thiy o3epa» CO, IepBoHavaIbHO IpeficTaBIAeT co60il KuKocTs Ha e Mops. (C paspemenns OLIUTIIT.)

? Ha rnyGunax 6omee 800-1 000 m CO, craHOBATCS CBEPXKPUTHUECKIM U IIPHOGPETAET XUAK00OpasHyto mioTHocTs (mopsaka 500-800 krem?), uto obecneynBaer
noTeHIHAN 17151 3 PeKTHBHOTO HCIONb30BAHUS [I0J3¢MHOTO POCTPAHCTBA JJIs XPAHEHHS 1 NIOBbIIAeT Ge30macHocTh xpaneHus (pasgedn 5.1.1).

TTopona ¢ BecbMa HU3KOI IPOHHIIAEMOCTHIO, KOTOPAs ICHCTBYET B KaUECTBE BEPXHETO YINIOTHUTENS i HE TO3BOJISIET XUKOCTH BLIXOJUTH 3a PEJIEIbl pe3epByapa.

! st neneit aToro goknaga [TMH o3navaer nosbimennoe u3snevenue Hedrn ¢ npumenenueM CO,.

12 «[IpoMBIIILICHHBIH MacIITa» B HACTOSLEM JOKYMEHTE 03Havaet nopsaka 1 MrCO, B rop.
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OKeawe U €20 nocae0cmeuan 044 OKpyxcaroujeli cpedvi HaxXo-

0AMCA NOKA HA UCCAeD08AMENbCKOM dmane .
PactBopenusIii n paccesuubiit CO, CTaHET YacThHIO ITTOOATBHOTO K-
Ja yTIepoya, 1 B KOHEYHOM HTOTe HacTynuT ero papHosecue ¢ CO, B
armoccepe. B xofie 1a60paTOPHBIX 3KCEPUMEHTOB, OKEAHCKIX JKC-
TIEPIMEHTOB HEOOIBIINX MACIITa00B M IMUTAIIHH ITPH ITOMOLIT MOJie-
Jefl TPOBOJIMIINCH MCCNEAOBAHMS LENIOTO psifia BAPHAHTOB XPAHEHMS
B OKEaHE MPIMEHUTENBHO K TEXHOTOTHSM I CBSI3aHHBIM C HIMH (pu-
3MYECKUM M XHUMIIECKIM SIBJICHHSIM, KOTOPBIE BKITIOUAIOT B NIEPBYIO
ouepeyb NOBbIIIEHNE KHCIOTHOCTH (CHIKeHue pH) 11X Bo3neiicTBre
Ha MOpCKHe aKocucTeMbl (pasjiesi 6.1.2,6.2.1,6.5,6.7).

9. B pesyavmame peaxyuu CO, ¢ oKucamu memannos, KOmopbie
APUCYMCMBYIOM 8 60ALULOM KOAUYECHBE 8 CUAUKAMHDLY MUHe-
DPAAaX U UMEIOMCA 8 MAALIX KOAUHECTNBAX 8 HOMOKAX 0MX0008,
obpasyomea cmabuavHvle KapOOHAMbL. IMa MeXHOA021 HA-
X00umcs 6 0GHHOE 8PeMs HA UCCAeD08aNeNbCKOM dmane, 0OHA-
KO onpedeneHHble NPUMEHEHUSA, C6A3AHHDLE C UCNONbI0BAHUEM
NOMOK08 01MX0008, HAXO0AMCA HA 0EMOHCMPAUUOHHOM dMane.

EcrecTBeHHas peakuus IPOTEKAET BECbMa MEJIEHHO, U €€ HE0O-

XOJIMMO YCKOPHUTH TOCPEACTBOM IPEABAPUTENBHON 00pabOTKH

MIHEPAJIOB, KOTOPAas B HACTOAIIEE BPeMs SBISIETCS BEChbMa JHEP-

roemkoit (paspeist 7.2.1,7.2.3,7.2.4, 6ok 7.1).

10. BoamodxcHbLMU 6AAI0MCA NPOMbLULACHHDLE BUObL UCNOALIO-
ganua" yoepwannoeo CO, 6 kawecmse 2a3a uau HuoOKOCmu
UAlL 8 KA4eCmee UCXOOHO020 CblPbs 8 XUMULECKUX RPOUeccax,
6 pe3yabmanie KOMOPbLX NOAYHAIOM YeHHbLE Y24epo00co0ep-
Acauyue RPOOYKNbL, OOHAKO CHUMAEHICA, YO OHU He 6HECYN
CyuecmeenHo20 6K4a0a 6 ymervuterie 6biopocos CO,.

IToTeHuuan p1d NPOMBILUIEHHBIX BHUAOB ucnonb3oBanus CO,

SIBIISETCS HE3HAUMTENbHBIM, B TO BpeMms Kak CO,, Kak mpasuio,

YACpXHUBAETCI B TeUEHHE KOPOTKHX NEPHONOB (OOBIYHO MECSI[bI

win rofibl). [Iponeccs ¢ ucnonb3oBanueM 3ajiepxannoro CO, B Ka-

4EeCTBE MCXOJJHOTO ChIPhsS BMECTO HCKOMAEMBIX YIIEBOOPOKIOB HE

Bcerzia 00eCeynBal0T YICThIE COKPAIIEHNs BBIOPOCOB B TEUCHUE

XM3HeHHOTo 1uKina (paspenst 7.3.1,7.3.4).

11. Komnonenmot YXY Haxo0amcsa Ha pazautHvlLx smanax paspabom-
Ku (cm. madauyy PI1.2). [Toanouyennvie cucmemvt Y X Y mozym 6bimb
CKOMROHOBAHBL HA OCHOBE CYIECNEYIOU4X IEXHONO0UIL, KOMOPble
ABAAIOMCS COBEPUIEHHBIMU UL IKOHOMUMECKU OCYU4eCNBUMbLMU
npi ONPedeaeHHbIX YCAOBUAX, XOMA COCMOAHUE PA3pabomKu clic-
meMbl 68 YeaoM MOXNem HAXOOUMbCA Ha boaee HUSKOM YPOBHE NO
CPABHEHUIO C HeKOMOPbLMIL U3 ee OMOEAbHbLY KOMIOHEHMOB.

Vmeercs cpaBHUTETHHO HEOONBIION ONMBIT B OOTACTH COCIMHEHMUS

YIIaBIUBaHNS, TPAHCTOPTHPOBKY 1 XpaHeHus CO, B MOMHOCTBIO HH-

TerpupoBanHylo cucteMy Y XY. Eliie IpefcTouT ocy1ecTBUTh IpuMe-

Heue Y XY J1ist KpYHbIX 9HEProycTaHOBOK (IOTEHI[UABHOE TPHMe-

HEHHe, IPEJICTaBIISIOlee OCHOBHOI nHTEpec) [pasnensl 1.4.4,3.8,5.1].

KaxkoBo reorpadnueckoe pacnpejesnenne uCTOYHUKOB H
BO3MOXHBIX MecT Xxpanenusi CO,?

12. Kpynnvie moueunvie ucmounuku CO, cKOHUeHMPUpo6amvl
80AU3U OCHOBHBIX NPOMBIULACHHBIX U 20DOOCKUX PALLOHOB.
Muozue nodobuble ucmoynuku Haxooameca 8 npedeaax 300
KM 2PAHUY PALLOHO6, KOMOPble ROMEHYUAALHO PACROAARAIOM
opmayuamu, nooxXoOAUUMY OAA 2€0402UHECK020 XPAHEHUA
(ca. pucynok PI1.6). Ilpedsapumenvroe uccaedosanue noxa-
3bleaem, Ymo 6 yeaom HeboablaA 0048 KPYRHBIX MOYeUHbLX
UCMOYHUKO8 HAX0OUMCA 80.4U3U ROMEHUULANLHBIY MeCH XPa-
HeHUA 8 OKeaHe.

B Hacrosmee Bpems HMeeTCs OTpaHNICHHOE KOMMIECTBO JIHTEpa-

TYPHI IO BONPOCAM COBMECTHMOCTH KPYIHBIX TOUCTHBIX HCTOTHN-

k0B CO, ¢ TONXOASAIIAMA IS XPAaHSHNS T€ONOTHIECKUMH (hopMa-

musama. [{s nomydenns 6oee Kad4eCTBEHHOH NH(POPMAIINT MOTYT

NOTPeOOBAThCS IETATIbHbIC OUEHKN HA PETHOHATBLHOM YPOBHE (CM.

pucyHok PIL.6b).

M3yvenne creHapueB MOKa3bIBACT, YTO MPOTHOZMPYETCS yBE-
JMYeHne B GyyIIeM KOTHIecTBa KPYIMHBIX TOYCYHBIX HCTOUHHKOB
7 4to K 2050 ., BBUY OXHAAEMbIX TEXHHUECKAX OTPaHUICHHII,
0K0710 20-40 % ranobanbubix BeIOpocoB CO, B pe3yibTrare cxKura-
HAS ICKOTIAEMOT0 TOTUIBA MOXKET OBITh TEXHUUECKH TPATOIHBIM
s yraBauBaHus, BKiaodast 30-60 % Beiopocos CO, B pe3ynbrare
npou3BoyicTBa 31eKTpodHepruu U 30-40 % NpOMBILITIEHHbIX BbI-
6pocos. TexHMYeCKN TPUTONHBIMH [N YIABIABAHMS MOTYT TaKXKe
0Ka3aTbCs BbIOPOCH! U3 OONBLINX YCTAHOBOK 110 IPE0OPa30BaHNUIO
Ouomaccsl. Borpoc o 6au3ocTu OyAyLuX KPYIHBIX TOUEYHBIX HC-
TOYHUKOB K TIOTEHI[MATbHBIM MECTAM XPaHEHHST He U3yvalcs (pas-
nensi 2.3,2.4.3).

13. YXY obecneyusaem xonmpoaw svibpocos CO, 8 pesyavmame
npou3600Ccmea 3aeKkmpoIHep2UL Ual 8000p00d ¢ UCHOAbI0BA-
HUeM UCKONAeMO20 MONAUSa, Yo 8 00420CPOUHOU nepcnek-
muse MOXem yMeHbUUMy 4acmp pacceaHHwlx sviopocos CO,
U3 cucmes MpaAHCNOPMUPOSKU U PACNPEOeNeHHbIX CUCINEM
dHeP2OCHAONeHUA.

ONeKTPHYECTBO MOXKET HCIONb30BAThCS B TPAHCIOPTHBIX Cpeic-

TBAX, @ BOXOPO — B TOINIMBHBIX 3JIEMEHTAX, BKII0Uas TPaHCIOp-

THBII ceKTOp. B HacTosIee BpeMs: KOHBEpCHS Ta3a | YIiid, CONpo-

BOXJIaeMast KomiuiekcHoii cenapanueit CO, (0e3 XpaHeHus), siBisi-

eTcs [J1aBHbIM BAPHAHTOM JUIS TPOU3BOACTBA Bofopora. boibmmit

00beM NIPOM3BOJICTBA BOJOPORA HIIHM SIEKTPHYECTBA HA OCHOBE

JICKOTIAEMOTO TOIUIMBA MIH OHOMACCHI TIPUBENET K YBEIMUCHMIO

KOJIMYECTBA KPYIHbIX HCTOYHHKOB CO,, KOTOPbIE TEXHHUECKH TOf-

XO[IAT [UIS yIaBIHBAHUS U XpaHEHHS. B Hacrosiee BpeMs TPYIHO

IPOTHO3MPOBATH BEPOSTHOE KOJMYECTBO, MECTOIONIOXKEHHE 1 pas-

Mep MOflo0HBIX HCTOYHUKOB (paspen 2.5.1).

1 «MccnenoBaTebCK Uil 3Tam» 03HAYAET, YTO XOTs 0a30Bas HAyUHast OCHOBA BJISETCS IOHATHON, TEXHOJIOTHS B HACTOSIIEE BPEMs HAXOJUTCS Ha ITalle KOHLENTYalbHOI
pa3paboOTKH WM HCIBITAHUIA Ha ypOBHE 1a60paTOpHy MK paboyeli IIOMmAK) i He Obll1a IPOJeMOHCTPUPOBAHA HA 9KCIIEPHMEHTAJIBHOIl YCTaHOBKE.
14 TIpoMBIIIUTeHHBIE BHIBI Hcrob3oBamis CO, 03HAYAIOT TAKHe BUJIbI HCITOMb30BAHILS, KOTOpBIe He BKmodaior [TVH, pacecmatprBaemoe B IyHKTE 7.
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Ta6muna PII.2. Heinermnee cocTosHEE TEXHOTOTMYECKOH pa3paboTKH KOMIOHEHTOB ciucTeMbl Y XY. 3HaK «X» 03HauaeT HAMBBICIIHII YPOBEHb COBEPIICHCTBA IS
KaXJI0ro KOMIOHEHTa. VIMeoTcs TakKe MeHee COBEPIICHHBIE TEXHOJIOTUH JIs OOJBIINHCTBA KOMIIOHEHTOB.
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YnaBnuBanue ITocne cxkuranust X
Io cxkuranus
Cxuranne 060TaIeHHOT0 KICIOPOOM TOTIINBA X
TIpombinienHast cenapanus (nmepepadoTka IPUPOTHOTO ra3a, X
MIPOU3BOJICTBO aMMHaKa)
TpancnoptupoBka TpyGonposop X
ITepeBo3ka cypamu X
Teonornyeckoe xpaHeHue TToseiennoe u3Bnevyenne Hepru (ITNUH) Xz
TazoBble nnm HepTSHBIE MECTOPOXKACHUS X
ConeHocHble (hopManun X
TToBbIlIeHHOE U3BIICUEHHe yronbHOro Mmetana (ITIMYM) X
XpaHeHHE B OKeaHe IIpsimoe 3akaunBaHue (IO TUITY PACTBOPECHHUSI) X
TIpsimoe 3akaunBaHue (IO TUITY 03€pa) X
Kap6ounnzanust Munepanos | [IpupopHble CHIIMKATHBIC MUHEPAJIbI X
Marepuaibl OTXO0B X
IIpoMmblItIeHHBIE BUJIBI
X
ucnonb3oBanus CO,

# 3akaunsanne CO, st [INH siBIsieTcs COBEPIICHHOM PHIHOYHOM TEXHOMOTHET, OJHAKO IPX HCIONb30BAHMH STOH TexHOmornu fus xpanerus CO, oHa sBIseTCS

TOJIBKO «3KOHOMHYECKH OCy]J_lCCTBI/IMOﬁ IIpU ONPENICJIEHHBIX YCIOBUSAX».

Kakosa croumocts”® YXY 1 KaKoB TeXHHYECKHH U
IKOHOMHYECKHH MOTeHnnan?

14. Tpumenenue YXY 6 cepe npoussoocmea anekmpoanepeut, no
Oarnbim 2002 2., npusedent, co2AacHO OUeHKAM, K YBEAUYEHUI) CINO-
umocmu npou3soocmasa anexkmpoarepeuu noumu a 0,01-0,05 doan.
CHIA" 3a kuaosamm-uac (0oaa. CIIA/kBmey), 6 3asucumocmu
Om 8UOA MONAUBA, KOHKPENHOL IeXHON0UM, MECIMONOAONCCHUS U
HAUUOHAABHBLY Ycaosull. Brawoyenue npubdvlaei om [THUH cHusum
00NOAHUMEAbHbIE PACX00bl HA NPOU3BOOCBO dAEKMPOIHeP2LLl
scaeocmsue YXY noumu wa 0,01-0,02 0oan. CUIA/kBm-u" (a6co-
JHONHYI0 CIMOUMOCHIL NPOUIBOOCINGA INEKIMPOIHEP2UL CM. 8 MAD-
auye PI1.3 ucmoumocmv npedomepaujerrbix 8vi6pocos CO, 6 004.1.
CHIA/mCO, — 6 mabauye PI14). IosviuieHiue PoIHOUHBIX UeH HA
MONAUBO, UCNOALIYeMOE 045 NPOUIBOOCHBA dHep2uL, OY0em, Kak
npasuao, éecmu K nosviutenuro cmoumocmu Y X Y. Koauwecmeennoe
8030eticmeue Ha Y X Y yenbl Ha Heghmb 7847eMCA HeONPEOeACHHDLM.

B mo xce 8pems, 6vte00a om I[THH 6ydem 00vruno men evliue, dem
8bllile YeHbl Ha Heghmb. Xomsa npumenenue YXY 6 cpepe npoussooc-
B4 JHEP2UL HA 0CHO8E OUOMACCHL NPUL HbIHEUHEM HESHAYUMEAbHOM
Mmacumabe cyujecmeeHHo NOBbICUN CIOUMOCHIb dAeKMpPULecmad,
Cco8MeCHIHOe Cacl2aHIe OUOMACCHL 8 KPYNHBLX IHEP20YCIMAHOBKAX C
YXY, pabomaiowgux na yeoavHom monauee, oxaxcemcs 6oaee -
(peKMuUBHbLM ¢ IKOHOMUHECKOL MOUKI 3DEHUA.
CronmMocTb MEHSETCs 3HAUUTEIHBIM 00pa30M KaK B a0COIIOTHBIX, TAK
1B OTHOCHTEJBHBIX TOKA3ATESX B 3aBUCHMOCTH OT CTPaHBL [10CKOTBKY
KOMOHMHMPOBAHHBIT IMKJI IPHPOJHOTO ra3a, YrobHAS IBLTH MJTH CHCTe-
MBI ¢ KOMOMHEPOBAHHBIM INKJIOM KOMITIEKCHOH ra3n(yuKAIHH eIIe He
CKOHCTPYHPOBAHbI € IOJTHOMEPHBIM UCIIONb30BaHUEM Y XY, CTOMMOCTb
9THX CHCTEM HE MOXET OBITh B HACTOAIIEE BPeMS YKa3aHa C BBICOKOM
CTENEHBIO TOUHOCTH. B Oyayiem cronmocts ¥ XY MOXET ObITh CHIXKE-
Ha Gnmarofaps HayIHBIM HCCIEOBAHMAM M TEXHIIECKIM pa3paboTKaM,
a Tak3ke 3KOHOMHH, 00YCIIOBIECHHOI POCTOM MaCIITa00B IIPON3BOJICTBA.
Takast 3KOHOMHS MOTITa ObI TAKKE CO BpEMEHEM 3HAYHTEITBHO CHU3ATD

5 cnonb3oBaHne TEPMUHA «CTOMMOCTb» B 9TOM JOKJIajie OTHOCHTCS TOJIBKO K PhIHOYHBIM [[EHAM, HO He BKJII0UAeT BHENIHHIE PACXOJIbl, TaKHe Kak yiepO oK pysKaromei
cpefie u Gosiee 3HAUMTENBHBIC 1T 06IIECTBA PACXOfibl, KOTOPbIE MOTYT OBITh CBSI3aHbI C HcHoib30BanueM Y XY. B Hacrosimee Bpemst mpoBefieHa HeOCTaTOUHAs

pa60Ta IS ONEHKH U KOJIMYECTBEHHOI'O ONIPEAC/ICHUS HOHO6HLIX BHEIIHUX pacXoJ0B.

16 Jlio6ast cTonMoCTh B 9TOM JI0Kafie Bbipakena B noiapax CIIA mo nenam 2002 1.

17 Ha ocHose 1iet Ha HeTb B pasmepe 15-20 gojr. CIIA 3a 6appesb, HCIIONb3yeMbIX B NMEIOLLIENCS TUTEPATY Pe.
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BbI6pochl U3 CTaLuMOHaPHbIX

uctoyHukos — MTCO, B rog,
- 01-1

1-5

5-10
10-15
15-50

Pucynok PII.6a. I'noGanbHoe pacipesielieHne KpyIHbIX cTannoHapHbIx HeTournkoB CO, (pucyHok 2.3). (Ha ocHOBe KOMIHIISIIIE HMEIOLIEICS B CBOGOHOM OCTYIIE
HHPOPMALNH 0 III06aIbHBIX HCTOYHIKAX BbIOpocoB; [T 2002 ., MDA.)

MepcnekTMBHOCTb XpaHeHus

- Becbma nepcnekTuBHbIe
ceAuMeHTaLMOHHble 6accemnHbl
I'IepcneKmBHble ceAMMeHTaUuNOHHble

- 6acceiiHbl
HenepcnekTueHble
CeAMMeHTaLNOHHbIe 6acceiHbl,
MeTamopuyeckan n marmatuyeckan
nopoaa

KauyecTBo 1 Hanuume fAaHHbIX MEHAIOTCA B

3aBMCMMOCTY OT PernoHa

Pucynoxk PIL6b. [TepcnekTuBHbIE paloHbI B CEIMMEHTALMOHHBIX OACCEIHAX, B KOTOPBIX MOTYT OBITh HailieHbI OAXOSIINE CONEHOCHbIE 00pa30BaHus, He() TAHbIE HITH
ra30Bble MECTOPOXK/ICHUS WM YrOJNbHbIC IITACThI. MecTa I XpaHEeHHs! B YTOIbHBIX IUIACTaX BKIKOUEHBI TOIBKO YaCTHYHO. [IepCcieKTHBHOCTh — 3TO KaueCTBEHHAs
OIICHKA BEPOSTHOCTH HAIMYMS MONXOSIIETO ISl XPaHEHNs MECTa B JAHHOM pailoHe Ha OCHOBE MMelouleics nH(OopMaluu. ITOT PHCYHOK CIEAyeT paccMaTpuBaTh
JMIIb B KaYeCTBE PYKOBOJICTBA, IOCKOIBKY OH OCHOBAH HAa YaCTHYHBIX JAHHBIX, KAYECTBO KOTOPHIX MOXKET MEHSATHCS B 3aBHCHMOCTH OT PETHOHA I KOTOPBIE MOTYT
MEHSTBCS CO BpEeMEHeM 1 ¢ oy yeHneM HoBoil nHpopmanun (pucyHok 2.4). (C paspewmenus «[eocaitenc Ocrpamus».)

crouMocThb cucteM YXY Ha ocHoBe 6uomacchl. ITpumenenne YXVY B CO, npusedem k 60aee 6bLCOKOI CIMOUMOCIIU U SHAYUMEALHO
KOHBEPCHOHHBIX YCTAHOBKAX, Pa0OTAIOIIMX Ha GHoMacce B KauecTBe CHU3Um 06uyio appexmusHocmy no CPaGHEHUI0 ¢ HOBbLMU
TOIUINBA MM NPUHIMIE COBMECTHOTO CXKHTaHUS, MPUBENIET K Oolee IHEPROYCMAHOBKAMU, OCHAUCHHBIMU CUCHIEMOU YAA8AUBA-
HU3KOMY HIIM HeraTuBHOMY'™ nmokasareio BbioGpocoB CO,, 4TO MOXeT Hua. CmoumocmHole YobImMKU MOOEPHUIAUUL MOYM ObLMD
CHU3UTb PACXOfIbl HA 3TOT BAPHAHT, B 3aBHCHMOCTH OT PbIHOYHOI CTOH- CHUJNCEHDL, eCAll peyb UOem 0 HeKOMOpPbIX OMHOCUMENAbHO
MocTH coKpatiernii Bbiopocos CO, (paznenst 2.5.3,3.7.1,3.7.13,8.2.4). HOBbIX U BbICOKOIPPEKMUBHBIX OelicmEYIOujUX YCIMAaHOo8-

Kax uall ecau yCmMao6kd 3HA4UMEAbHO 00HOBAEHA UAU
15. Oxcudaemes, umo mMoOepHUIAYUA CYULeCMBYIOUILX YCMAHOBOK nepeobopyoosana.

nocpebcmeoM 060py006a1-tuﬂ ux cucmemamu yaasausanusi

'8 Ectn, Hanprmep, c60p GHOMAcchl OCYIIeCTBIIAETCS C HEYCTOMYMBBIM TOKasaTeneM (T. e. ObICTpee, HeKeTH eXeTOIHbIH BTOPHYHBII POCT), BenduHa dncTbix BbiGpocos CO, B
pesyJ/ibTaTe 3TOi JeATELHOCTH He MOXKET ObITh OTPHILIATE/IBHOIL.
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Tadmuua PIL3. Croumocts YXY: cTOMMOCTb BbIPAaGOTKH 3EKTPOIHEPIUH IS PA3IMUHbIX THIOB NPOM3BOACTBA — O€3 ylIaBIMBAHUS U [l cucTeMbl Y XY B LENOM.
CroumMocTb NOJHONEHHOI cicTeMbl Y XY [ MPOU3BOJICTBA J1EKTPOIHEPTHH HOBOI1, KPYIHOI SHEPTOYCTAHOBKOI, paboTalolel Ha HCKONaeMOM TOILIUBE, 3aBUCHT OT psifia
(hakTOpPOB, BKJII0YAs XaPAaKTEPUCTUKHI SHEPrOyCTAHOBKY M CHCTEMBI YJIaBJIMBaHUs, XapaKTEPHCTHKH MecTa XpaHeHns, o0bema CO,, 1 HeoOXOfMOe PacCTOSHIE TPAHCIOp-
TipoBKH. [IpnBofIMBbIe HE(PbI IPERNONAraloT OIBIT PaGoTHI ¢ KPYIHOI yeTaHOBKOIL. LleHbI Ha ra3 mpefnonaraiorcs B pasmepe 2,8-4.4 jomr. CIIA'T]I!, a nens! Ha yrois
— 1-1,5 pomn. CIHATIx! (1a ocHoBe TaGmnit 8.3 1 8.4).

Cucrema IHEProyCTaHOBKH

KoMouHNpOBaHHBI HUKJT

YrosbHAs NHLTH

KoMOuHNPOBaHHBI HUKJ KOMIIEKCHOR

TNPAPOTHOTO Tra3a (0L (monn. CHIA/xBTt9) razugukanum
CIIA/kBTt*9) (monn. CHIA/kBTt*u)
Be3 ynapiuBanust (craHgapTHAast 0,03 - 0,05 0,04 - 0,05 0,04 - 0,06
yCTaHOBKA)
C yl1aBiIMBaHUEM U T€OJIOTNYECKUM 0,04 — 0,08 0,06 - 0,10 0,05 -0,09
XpaHEeHHEeM
C ynasnmBannem u [TUH" 0,04 — 0,07 0,05 -0,08 0,04 - 0,07

Ta6mmua PIL.4. Croumocts npeforspartenns Bbiopocos CO, jurst moHoi cuctembl Y XY IpH IPON3BOJCTBE AMEKTPOIHEPTHIL, VISt pa3HbIX KOMOMHAIMIT CTaHAPTHBIX SHEPTOYCTAHO-
BOK 0e3 YXY 1 sneproycTanoBok ¢ YXVY (reonormueckoe xparere 1 IINH). O6pem npeforspamenroro Bsi6poca CO, paBeH pa3HUIe MEX]TY BBIOPOCAMHE CTaHJaPTHOI YCTAHOBKH I
BeIOpocami 3HeproycranoBki ¢ Y XY. Lienbr Ha ra3 npefnonaratorcst B pasmepe 2,8-4,4 nomt. CIIA T, a nesst Ha yroms — 1-1,5 gomn. CHIA'T/Ix! (Ha octose TaGumii 8.3a 1 8.4).

Tun sneproycranosku ¢ YXY

CranjapTHas yCTaHOBKA ¢ KOMOHHHPOBAHHBIM HKIOM
NPAPOJHOTO ra3a

CronmocTh Mpe0TBPAIEHNS BEIGPOCOB

CranjapTHas ycTaHOBKA HA YrOIbHOI
TBLTH

Cronmocth NperoTBpPALIEHNs BLIGPOCOB B

B goan. CIIA/1CO, poan. CHIA/1CO,

OHeproycTaHOBKa ¢ YIABIHBAHNEM H Fe0IOTHYECKUM XPAHEHHeM
KoMOMHIPOBaHHbII MK IPHPOJIHOTO ra3a
YronbHasi bIIb
KoMOmHIpOBaHHBII UK KOMIUIEKCHO ra3nuKaIi
DuepreTHueckas YCTaAHOBKA ¢ ynasausannem u [IMH!
KoMOnHIpOBaHHBII UK IPHPOHOTO ra3a
YronbHas IbLIb

KOoMOMHIPOBAHHBII LUKJT KOMILTEKCHOM ra3uchuKaiyim

40 - 90

20 - 60
70 - 270 30 - 70
40 - 220 2070
20 - 70 030
50 — 240 T
20 — 190 040

CronMocTh MOfIEPHU3ALMN CYIIECTBYIOIINX YCTAHOBOK TIOCPEICTBOM
obopynoBanmst cucreMamn Y XY gBisercs pa3Hoi. [[poMbInieHHbIe
ncrogrnkn CO, MOryT GbITH Golee erko 060pyHOBAHbI CHCTEMON
cenapanuu CO,, B TO BpeMs KaK KOMILIEKCHbIE CHCTEMbI 9HEProycTa-
HOBOK TpeOYIOT 60Jee 3HAYNTEITBHOI MOfepHI3ANH. [1115 CHIXKEHNS
OyayImiell CTOMMOCTH MOJICPHM3ALH MPH IPOECKTHPOBAHUE HOBBIX
YCTAHOBOK MOXET YUUTBIBAThCS IPUMEHEHNE OyyIuX cucteM Y XY
(paspenpi 3.1.4,3.7.5).

16. B 6oavwuncmee cucmem YXY cmoumocmv yaasausaHus
(8KAlOHAA KOMIPECCUl)) ABAAEMCA CAMbBIM 3HAYUMENbHBLM
KOMNOHEHMOM CHOUMOCHILL.

CTOMMOCTb Pa3IMYHbIX KOMIIOHEHTOB CHCTEMBI Y XY MeHSAETCA B LLIH-

POKOM JIHaTa30He B 3aBICHMOCTH OT NCXOJTHON YCTAHOBKH 1 IITPOKO-

ro nepeyns nctogHnkoB CO,, BAOB TPAaHCIIOPTHPOBKA W BAPHAHTOB

xpanenns (cM. Tadmuny PILS). B Tedenne ciefytomero fecsTuieTus

CTOMMOCTD YJIaBJIUBAHUS MOXET ObITh cHIkeHa Ha 20-30 %, u eme

OonblIast 9KOHOMHS A0MXKHA ObITh JOCTUTHYTa 01arofapst HOBbIM TEX-

HOJOTTSIM, KOTOpBIE TIOKa HAXOAATCS Ha HCCITE0BATEIHCKOM HITH Jle-

MOHCTpAIHOHHOM 3Tanax. CTOMMOCTh TPAHCIIOPTHPOBKH 1 XPAHEHHS

CO, MOXeT CHIKAThCST METICHHBIME TEMITAMH 10 MEPe AAbHEHIIEr0
JCOBEPIICHCTBOBAHHSI TEXHOJIOTHH 1 PACIIHPEHISI MACIITA00B IIPHMeE-
nenust (paspensi 1.5.3,3.7.13,8.2).

17. Juepeemumeckue 1 IKOHOMUHECKUE MOOEAU NOKASBIBAIOM, HINO
UCTOYHUKOM OCHOBHO20 8KAa0a cucmembl YXY 6 cuazueHue
8030€1iCIMEUA HA U3MEHeHUe Kaumama 6y0en A64Ambcsa ee npu-
MeHeHUe 8 ceknope npou3soocmea anekmpoanepeuu. boavutas
YaAcnb MOOCAUPOBAHIUSA, NOAYUUSUULAA OUEHKY 8 PAMKAX IMO20
00KAa04, c8UdemeabCcmayem 0 mom, 4mo cucmemvt YXY Ha-
YUHAIOM NPUMEHAINbCA 6 SHAYUMEAbHLIX Macumabdax, Ko20a
uernwt Ha CO, Hayunarom docmuzamv npubauaumenvuo 25-30
0oaa. CIlIA/mCO,.

Bo3MoHOCTH yiTaBIIBaHAS ¢ HI3KAMH pacxoamu (IpH epepadoTke

rasa My IIPOU3BOJICTBE BOOPOa I aMMuaka, korja cenapanus CO,

y3Ke OCYIIECTBJIEHa) B coueTanuu ¢ HeGompiummu (<50 KM) paccrosi-

HUSIMH TPAHCIIOPTHPOBKH 1 BAPHAHTAMH XPAHEHHs], KOTOPbIE IPHHO-

cst mpulbLTh (Takue kak [TMH), Moryt obecrednTsh orpaHnueHHOe

xpanenne CO, (0 360 MrCO, Tof") pn HaTMYuK HE3HAYNTENBHBIX

CTUMYJIOB WIIK UX OTCYTCTBHH (pasaeis 2.2.1.3,2.3,2.4,8.3.2.1).
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Ta6auua PILS. Tuanazoust cronmocty B rieHax 2002 r. KOMIOHEHTOB cucTeMbI Y XY, IpHMEHsAEMOil B JaHHOM THIIE 3HEPrOYCTAHOBKH HIIM IIPOMBIIIIIEHHOT 0 HCTOYHHKA.
CTouMOCTb OT/IENbHBIX KOMIOHEHTOB HE MOXET ObITh IPOCTO CYMMHUPOBAHA [IIs PacyeTa CTOMMOCTH BCeil ciucTeMbl Y XY ¢ yUeTOM CTOMMOCTH IIPENOTBPaLEHN s
BbIOpocoB CO, B joiin. CIIA/TCO,. Bee nuudpbl oTpaxaioT pacXofibl Ha KpynHOMAcIITabHble, HOBbIE YCTAHOBKHU, TTPU 9TOM LeHbI Ha IPHPOJHBII Ia3 MPeNoNaraloTcs
B pasmepe 2,8-4,4 nomnn. CITATIx", a uens Ha yronb — B pazmepe 1-1,5 gom. CITATIx! (pasnens: 5.9.5,8.2.1,8.2.2, 8.2.3, rabnuupi 8.1 1 8.2).

Komnonentsi cucrembl YXY Jnana3oH CTONMOCTH 3ameuanns

15-75 nonn. CIIA/
yycras 3axBayeHHas TCO,

5-55 ponn. CIIA/
yyictas 3axBayeHHas TCO,

YnapnuBaxue u3 QHEProyCTaHOBKHU HA
CXKUTAHWUM YIJIs UJIK ra3a

Yucras croumocTs 3axayeHHoro CO, 0 cpaBHEHMIO ¢ aHATIOTHYHOI
YCTaHOBKOI 6€3 CHCTEMBI yI1aBIHBAHNS

YnaBnnBaHue U3 YCTAaHOBKH 1O
TIPOM3BOJICTBY BOOPO/a  aMMHAKA MK
nepepaboTKe rasa

ITpumensieTcs K BCTOYHMKAM C BBICOKOIT CTENEHBIO YHCTOTHI, TPEOYIOIIIM
IIPOCTOrO OCYIIEHUS i KOMIIPECCHH

25-115 pona. CIIA/
yucras 3axsauensas TCO,

1-8 gomn. CIIA/

Jlmama3oH oTpaxaet NCIOIb30BAHUE PSijia PA3IINYHBIX TEXHOIOTHIT 1 BIJIOB
TOIIMBA

YnaBnuBaHue u3 ApYTUX NPOMBIIIICHHBIX
MICTOYHUKOB

TpancnopTupoBKa Ha 250 kM TpyGonpoBojia Wi fOCTaBKH CYAaMH IPH OKa3aTelsIX MaCCOBOTO

tpancnoprupyemas TCO, pacxopia ot 5 (BbIcOKHII KoHel) 0 40 (Hu3kmit Korew) MTCO, roxy?
leonormueckoe xpaneHne* 0,5-8 momn. CILIA/ Hckmovast notennuanbayio npuosts or [TAH mim [TNYM
3akaunBaemas TCO,
T'eonormyeckoe XpaHeHHE: MOHHTOPHHT I 0,1-0,3 gom. CLLIA/ DTO0 BKIII0YaeT MOHUTOPHHT {0 3aKa4MBaHMNs, BO BpeMs 3aKaUNBAHUS 1
IpOBEpKa 3akaymBaemas TCO, TocIe 3aKa4MBAHMS U 3aBHCUT OT HOPMATHBHBIX TPEOOBAHMI
XpaHeHne B OKeaHe 5-30 gom. CIIA/ Bkittouas TpaHCIOPTHPOBKY 110 Mopio Ha paccrosane 100-500 kv, 6e3
3akaymBaemas TCO, MOHHTOpHHTA 1 IPOBEPKI

KapOonn3amys MiIHEpaioB 50100 gon1. CHIA/ uncras Mmunepai-

3oBanHas TCO,

HI/IaHa3OH TSt Hamboee XOPOIIO U3yYEHHOTO Cltyvas. Bxkuiouaer
HUCIIONb30BaHUE HOHOHHHTEHBHOﬁ QHEPI'UH 11t KapﬁOHI/ISaHI/II/I

* B Teuenne JUIATEJIBHOIO NEPUOJIa BpEMEHU MOT'YT UMETH MECTO AOIOJHUTEIbHBIC PACXO/IbI, CBS3aHHBIE C BOCCTAHOBUTE/IbHBIMU MEPAMU 1 00513aTeJIbCTBAMH.

18. Cozaacro umerougumcs OarHbLM, 80 6CeM MUPE CYUECNBYEN,
sepoammo”, mexnudeckuil nomenyuan®’, obecnevusarouyuil
eMKOCIb XPAHEHUA 8 2e0A02UYECKUX POPMAUUAX KAK MUHIL-

19. Cozaacto 6oavluuncmsy cyeHapues cmadual3ayiu ammocgepHoLx
KOHYeHMPAayul napHukoswvlx 2308 6 npedeaax 450-750 ppmv CO, u
COBOKYNHOCMIL HAlLMEHee 00PO0CHIOAUSUY 8APUAHIO8 CMALHEHUA

mym nopsaoka2 000 I'mCO, (545 T'mC?).
[ToTeHnuan s XpaHEHHS B T€ONOTMYECKIX CONEHOCHBIX (hOPMAIIIAX
MOT ObI ObITb TOPa30 00JBILE, OHAKO OLEHKH BEPXHETO NIPEfiENa B-
TAIOTCS HEOTPENIENeHHBIME 3-32 OTCYTCTBHAS HH(OPMAINH 1 COTIIA-
COBaHHOU MeTofosiornn. ViMeroTes 6osiee TOUHbIE JAHHBIE O EMKOCTH
He(TAHBIX 1 Ta30BbIX M1ACTOB. TeXHIMIECKas EMKOCTD 171 XPAHCHUS B
YTOTBHBIX II1ACTAX ABIACTCS 3HAUATENLHO MEHBIIEH 1 HE CTONb XOPO-

1110 MI3BECTHO.

Pacuerst emxoctn fuist xpanenus CO, B OKeaHaX, COCTaBJIECHHbIE
TIpH TIOMOIIM MOJIEINEH, TOKa3bIBAIOT, YTO 3Ta EMKOCTh MOXET CO-
craBiaTh nopsaaka toicsiy I'TCO,, B 3aBUCHMOCTH OT IpefjIonarae-
MOT'0 YPOBHS CTaOMIN3a LUK B aTMOCepe’ 1 OrpaHNYCHNIL, CBA3aH-
HBIX C COXpaHEHIEM OKPYXaIoMell Cpefibl, TAKNX KaK n3MeHenne pH
B OKeaHe. B HacTosimee BpeMsi HEBO3MOXKHO OIPENETHTD BO3ZMOX-
HYIO CTENEHb HCTOb30BaHMS KapOOHU3AINI MIHEPAJIOB, TOCKOb-
KY OHa 3aBHCHT OT HEM3BECTHOTO KOJIMYECTBA CHIIMKATHBIX 3a11aCOB,
KOTOPbIE MOTYT TeXHIUECKH 3KCILTYaTHPOBAThCS, 2 TAKKE OT TAKHX
CBSI3aHHBIX C OKPY3KaIOIIIEil CPEI0il BOIPOCOB, KaK 00'EM yllaNeHus
npopykuun (pasaens 5.3,6.3.1,7.2.3, rabmuna 5.2).

8030eticmaul, aKoHoMmudeckuil nomenyuan® YXY cocmasum 6 06-
ujeti caroxcrocmu 220-2 200 'mCO, (60-600 I'mC), wmo 6yoen o3Ha-
uamp, umo exkaa0 YXY cocmasasem 15-55 % om obuiezo o6wvema
0esIMeNbHOCIIUL MO CMARYEHILIO 8030€LICMBULL B0 BCEM MUDE 8 NEPULOO
00 2100 2., ymo aeasemcs cpeOHell eAULUHOL HA OCHO8e PAOA UC-
XO0OHbLY cueHapues. Beposmno™, umo mexnuueckuii nomenyuan®
2€0102UHECK020 XPAHEHUS ABALEMCA 00CMAMOYHBLM 045 OX6AMA
8bICOK020 Npedead OUANA3OHA SKOHOMUHECKO20 NOMEHUUANd, 00~
HAKO 0451 0MOCAbHBIX PE2UOHOB 0eA0 MONCer 0OCHOAMDb UHAYe.
HeonpepeneHHOCTH B 3THX Ol[eHKaX 9KOHOMUYECKOTO ITOTEHIHAITA SIBJIst-
F0TCS CYILECTBEHHBIMAU. 17151 TOr0 4T0O0BI CHcTEMbI Y XY JOCTUIIH 10100~
HOTO 3KOHOMHYECKOT0 [TOTEHIIHAITA, HEOOXOUMO, YTOOBI B PEACTOSIIIEM
CTOJETHH ObLJI0 YCTAHOBJIEHO OT HECKOMBKIX COTEH JI0 HECKOMBKHUX ThICS Y
cucreM yrasnuanust CO,, pH 3TOM Kaskiasi 13 HUX JIOJKHA YIaBIHBATh
nopsiika 1-5 MrCO, B rog. dakTnyeckoe ocymectsierne ¥ XY, Kak 0
JIPYTHX BAPUAHTOB CMSITUCHIST BO3JCICTBISL, XapaK TEPH3YETCs, BEPOSTHO,
MEHBIITIMI MAcIITabaMHU 10 CPABHEHHIO C IKOHOMUUECKIM NOTEHIHATIOM
BCIIEJICTBIE TAKUX (PAKTOPOB, KAK BO3ICHCTBIE HA OKPYXKAIOLIYIO CPENY,
PUCKH YTEYKH H OTCYTCTBHE YETKOII PABOBOM OCHOBBI M OOLIECTBEH-

Hoe Bocripusitue (paspenst 1.4.4,5.3.7,8.3.1,8.3.3,8.3.34).

Y «BeposTHO» — 9TO BepOSITHOCTD, cocTaBistromas 66-90 %.

2 «TexHHYECKHMIl NOTEHIHAN», ONpefieeHne Kotoporo cofepxkutcs B TI1O, — 310 00beM, Ha KOTOPbIl MOKHO COKPATUTh BHIOPOCH TAPHUKOBbIX ra30B OJarofaps
IPUMEHEHHIO TEXHOIOI M HIIH IPAKTUKHU, KOTOPbIE Y3kKe ObLIN IPOAEMOHCTPUPOBAHBIL.

21910 3asBICHIEC OCHOBAHO HA 3KCIEPTHOM 3aKJIOUEHNN aBTOPOB HMeomerics muTepaTypbl. OHO OTpakaeT HalHyHe HEONMPEfeTeHHOCTH B OTHOMECHHH OLEHOK
eMKocTH XpaHenus (paspen 5.3.7).

23rot nopxop yuntsiBaet, 4To CO,, 3aKa4NBaeMbIil B OKeaH, 4epe3 HeKOTOPOE BpeMsl JOCTHTHET PABHOBECHS ¢ ATMOC(EpPOIL.

%3 DKOHOMIYECKHII TOTEHIIAN — 3T0 00’eM COKpAIIeHHH BbIGPOCOB TAPHUKOBBIX T'A30B B PE3y.IbTaTe NPHMEHEHIHS ONPefieIeHHOT0 BAPHAHTA, KOTOPBII MOXKET GbITh 00ecedeH
9KOHOMIYECKH 3()EeKTHBHBIM 0OPA30M € YUETOM IOMHUHUPYIOLIIX OOCTOATENLCTB (T. €. PHIHOYHOI CTOMMOCTH COKpatenHii BbiGpocos CO, 1 CTOUMOCTH IPYTHX BAPHAHTOB).
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Pucynoxk PIL7. Otu nudpsl ABIAIOTCA MILTIOCTPATHBHBIMA IPHMEPaMHl TTT06ATBHOr0 OTEHI[HABHOTO BKAafa Y XY KaK 4acTH MOPTQes Mep M0 CMATYEHNIO BO3-
neicTBuil. OHH OCHOBAHbI HA JIBYX aJbTePHATHBHBIX KOMIIEKCHBIX Mofiensx ouetkn (MESSAGE u MiniCAM), X0Tst HCXO[IAT U3 TeX Xe CaMbIX MPENOI0Ke NIl B
OTHOIICHNH TIABHBIX HCXOHBIX (PaKTOPOB BEIOPOCOB. Pe3yibTaThl MOTYT B 3HAUMTENBHOI MEpE OTINYATHCS B PETHOHATBHBIX MacITabax. ITOT MpUMEpP OCHOBAH Ha
e/JHOM CIICHAPHH H TO3TOMY HE OCBEIaeT BeCh INANa30H HeonpesieneHHocTeil. Cekium a n b moka3sIBaroT ri100albHOE HCIOMb30BAHNE IEPBIYHON SHEPTHH, BKITIOYAS
ycranosky cucreM Y XVY. Cexunn ¢ u d noxkasbiaiot riuoGainbhble BoIopocsl CO, cepbIM BETOM, 2 COOTBETCTBYIOLIUE BKJIA/ bl OCHOBHBIX Mep 110 COKPAIEHUI0 BBIOPO-
coB fratores B iBere. CeKIlis € MOKa3bIBaeT pacueTHYIO PEfeNIbHYIO LieHy cokpatiernit Bbiopocos CO, (paspen 8.3.3, 6110k 8.3).

20. Cozaacho 60ablUUHCMBY UCCACO08AHULL 8 PAMKAX CYEHADUES,
poav YXY 6 pamkax co8oKynHoCmu mep no cMa4eHU 603-
0elicmaull NOBbICUMCSA 8 MeHeHlle CMOAeMU, d 8KAI0YeHIUe
YXY 6 nopmeeav mep no cmsieuenuo 6030elicmeull CHU3UmM,
KaK cyumaemcsa, cMoumMocms cmabuau3ayul KoHyeHmpa-
yuti CO, na 30 % uau ewye 6oavuyo yugppy.

OnuH 13 acmeKTOB CTOMMOCTHOH KOHKYPEHTOCTOCOOHOCTH CHCTEM

YXV 3akmodaeTcs B TOM, YTO TEXHOJIOTHH Y XY COBMECTHMBI C

OOIBITMHCTBOM CYIIECTBYIOINX SHEPIeTHIECKUX HHPPACTPYKTYP.

['mo6anbHBIT MOTEHIMATBHBIN BKIA7 Y XY B KauecTBE YacTH MOp-
TeIs Mep M0 CMATYEHAIO BOIEHCTBHI MOKA3aH C IOMOIIBIO TIPIMe-
OB, pUBEAICHHBIX Ha prcyHKe PI1.7. AHaH3bI cATYarmu B 3TOH o6mac-
TH XapaKTEPU3YIOTCA B HACTOSIILEE BPEMST OTPAaHNYCHHBIMHI PaMKaMH,
11 J7Is1 TIOBBILIEHNS KauecTBa MH(OPMAIUA MOTYT NOTPEGOBAThCS 10~
TOJHUTENbHBIE oneHKH (pasnedsl 1.5,8.3.3, 8.3.3.4, 610k 8.3).
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Yo npeacTaBiasioT co6oi pHCKH, cBsi3anubie ¢ YXY,
7151 310POBbS1, 6€30MACHOCTH H OKPYXKAIoL[el cpejbl Ha
J0KaJbHOM YPOBHe?

21. Pucku® HanoKkaabHOM YPOBHE, C6A3AHHDLE C IMPAHCHOPMUPOSKOLL
CO, no mpy6onpoeoody, mozym 6bims AHAN0UYHBIMU UL OOAee
HUBKUMIL RO CPABHEHUIO C MEMU PUCKAMU, KOMOPble CO30aI0MCs.
yarce 0eticmayouumu mpyoonposooamu 041 y2aes000po0os.

Y cywecrByromux Tpybonposofos CO,, MpoXOAsIuX INIaBHBIM

o6pa3oM B pailoHaX ¢ HU3KOH IIOTHOCTHIO HACENEHHS, KOIMIec-

TBO aBapwil B pacyeTe Ha 1 KM TpybompoBofa SBIAETCS BechbMa

HE3HAUNTEIBHBIM H CONOCTABHMO C AHANOTHYHBIM IIOKa3aTeleM y

TPyOOIPOBOAOB [T YIIEBOJOPONIOB. HeosKMAaHHBIN 1 3HAUNTEb-

Ho1i BeIOpoc CO, co3panm GBI HEMOCPENCTBEHHYIO OMACHOCTh S

XKI3HH 1 3[J0POBbs JTIOJIEH, ecn Obl OHN MOABEPTIINCH BO3[IEHCTBUIO

kornerTpanuil CO, B Bo3uyxe, mpesbimarommx 7-10 % B 06 seMHOM

BbipakeHnu. Tpancnopruposka CO, 10 TpyOGOIpOBOAY, IPOXOAs-

1IIeMy Yepe3 HaceJIeHHbIE PailOHbI, TPEOYET yNeeHNS BHIMAHUS Bbl-

0opy MapupyTa, 3alUTe OT YPE3MEPHOTO JABICHHS, BbISBICHUIO
yTedeK 1 APYTHM KOHCTPYKTHBHBIM (pakTopam. He mpensuputcs

HaJIMIMe KaKUX-TH00 CEPhE3HBIX MPEIATCTBHUII A7 KOHCTPYHPOBa-

Hust Tpy6onpoBoio ¢ YXVY (paspen 4.4.2, mpunoxenune AL.2.3.1).

22. IIpu npasuabhosm 6b100pe mecma Ha OCHOBE UMEIOULELCH UH-
opmayuu 0 NOONOBEPXHOCMHOL 30He, HAAUHUL NPOPAM-
Mbl MOHUMODUH?2A OAA BbIABACHUA NPOOAEM, HOPMAMUBHOLL
cucmembpl U NPABUALHOM UCNOAbIOBAHUL MEMOO08 B0CCMA-
Ho8AeHUA 048 npekpaujeHus svlbpocos CO, uau KOHMpoaa
30 HUMU, eCAU OHU RPOUCX00AM, PUCKU 047 300P08bA, 0e30-
RACHOCMU U OKPYNCatoell cpedbl Ha A0KAALHOM YPOBHE, C85-
3AHHbLE C 20102UYECKUM XPAHEHILEM, OYOYN CONOCMABUMDL C
pucKamul, C8A3AHHbIMU C MAKUMU CYUIECMEYIOULUMU BUOAMU
OeameabHOCMU, KAK XpaHeHue npupoonoeo 2aza, [INH u 3a-
XOPOHeHUe KUCA020 243a N0 3emAaell Ha 60abluoli 2ayOune.

Ecrectennble pesepByapbl CO, ciocoOCTBYIOT NOHUMAHUIO [IOBE-

nernst CO, mop 3emuteil. XapaKTepHCTHKA MECT XpaHeHHS C HI3KOI

BEPOSATHOCTBIO YTEUKM BKITIOUAIOT MEPEKPHIBAIOIINE MOPOABI C

BBICOKOH CTENEHBI0 HEMPOHUIIAEMOCTH, F'€0IOTTYECKYI0 CTaOMIIb-

HOCTB, OTCYTCTBHE KaHATOB YTEUKN 1 3(p(PeKTHBHBIC MEXaHI3MbI-

soBymku. VIMeroTcst 1Ba pa3HbIx THIa cueHapues yreukn: (1) BHe-

3amHasl yTeuKa B Pe3ysbTaTe MOBPEXK/CHNS 3aKauNBaOMIel CKBa-

KIHbI HJIH yTeUKa U3 3a0POIICHHOI CKBaXKUHbI; 1 (2) MOCTEeeHHAs

yTeuKa B pe3yIbTaTe HeoOHAPYKEHHBIX IE(hEKTOB, pa3phIBOB HIIN

n3 ckBaxuH. [TocieacTBus noBpImIeHHbIX KoHIEeHTpanuit CO, B He-

TTyOOKOM TOJITIOBEPXHOCTHOM CIIO€ MOTYT BKITIOUAaTh CMEPTENBHO

OTACHOE BO3JCNICTBHE HA PACTEHUS W TMOJTIOYBEHHBIX KHBOTHBIX,

a TaKXe 3aTpsA3HEHHE MON3EMHBIX BOA. VIHTEHCHBHBIE TOTOKH B

COYCTAHAN CO CTAOMILHBIMI aTMOC(EPHBIMH YCIOBISIMH MOTYT

CTaTh MPHYMHON BBICOKMX MECTHBIX KoHIeHTpanmii CO, B BO3AY-

Xe, KOTOpBbIE MOTYT MPUYWHATH YIiepd KUBOTHBIM HIN TIOMSM.

Hapamusanue faBnenus, BbisBanHoe 3akauuBanueM CO,, MOXET
MPOBONUPOBATH HEOOMBIIHE CEHCMUUECKHE STBICHHUSL.

HecMoTps Ha Hanmume OrpaHMYEHHOrO ONbITA B O0ONACTH
Te0NIOTNUECKOTO XPAHEHN S, TECHO CBSI3aHHBIE MEXJY cO0O0M MPo-
MBIIUICHHBII ONBIT 1 HAYYHBIE 3HAHHS MOT'YT OCITYKUTh OCHOBOI
JUISL HaAUIEKAIIEro YIPABICHNS B YCIOBUSX PHUCKA, BKIIOYAst BOC-
CTAaHOBUTENbHbIE MEpPBL. D(PPEKTUBHOCTh MMEIOIMIUXCS METONIOB
YIIpaBJICHNUs B YCIOBUSIX PUCKA BCE €Ie HYXJIaeTcs B MOJTBEPXK-
JIEHUN B IU1aHe UX ucnoib3oBanus npu xpanenun CO,. Eciu yreu-
Ka IPOUCXOAUT B MECTE XPaHEHHS, BOCCTAaHOBHTEIbHBIE MEPBI
10 IUKBAAALMH YTEUKH MOTYT BKJIOUATh CTAHJAPTHBIC METOJBI
PEeMOHTa CKBaXHIH uin nepexsat 1 otkauky CO, 10 ero yTeuku B
HeTnyOOKHIl MON3eMHBII BOTOHOCHBIN TOPH30HT. YYHUTHIBAS TPO-
OIKUTENbHbIE CPOKH, CBI3AHHbBIE C T€ONOTHYECKUM XPAHEHHEM
CO,, He00XOAUMBIM MOKET 0Ka3aThCsl MOHUTOPUHT JaHHOTO MECTA
B TEUEHHE JIINTENbHBIX IEPHOJIOB BpeMeHH (pasfiedsl 5.6, 5.7, Tab-
antpl 5.4, 5.7, pucyHok 5.25).

23. Jlobasaenue CO, 6 okean uau obpasosarue ozep xuoxozo CO,
HA OHe OKeaHd 6 RPOMbLULAEHHBIX MACIUMAbaX npuseoem K uame-
HEHUIO MECIHBLX XUMUHECKUX XAPAKMePUCIUK oKpyxaroujel
cpedbl. JKCnepuMermbl NOKA3AAL, IO YCHOUHUBbIE 6bICOKUE
kouyenmpayuu CO, 6b1308ym 2ubenb OKEAHCKUX OPAHUIMOB.
Bosoeticmsue CO, Ha mopcKue op2anusmvl 6yoem umems noc-
aedcmeusn Ha yposHe akocucmemvl. Euge npedcmoum uccae-
006amb HeoOpamumble NOCACOCMEUA NPAMO0 3AKAUUBAHIL
CO, 6 okean 0as dkocUCHEeMbL 8 PEOEAAX KPYNHBIX OKEAHCKUX
PAlioOH08 U 8 MeyeHle 0AUNENbHO20 NePUOOd 8PeMeHl.

PesymbTaThl NMUTAINI IPH TIOMOLIN MOJETIEN OKa3bIBAIOT MOBbI-

menue kucnorHoctu (ymenbuenne pH >0,4) mist mpuOIM3HTENHHO

1 % o0bema okeaHa B c1yyae NPEANONOXEHUs 00 OCYIECTBIEHUN

BbIOpOCA U3 ceMU MecT Ha IyOuHy okeaHa B 3 000 M, rjae XxpaHeHue

B okeaHe oOecnieunBaeT 10 % pe3ynbTaTHBHOCTH MEp MO CMsrye-

HIIO BO3JEICTBUI s crabmnm3anun Ha yposHe 550 ppmv CO,.

Jlns nemedt cpaBHEHUS: B CIIyvae MOJOOHOM cTabunn3anun 6e3 xpa-

HEHHS B OKEaHEe MOXHO TPEeNNONOKNTh yMeHbmenne pH >0,25 mo

CPaBHEHHUIO C JOMHYCTPHABHBIMI YPOBHSAMH Ha BCEll TOBEPXHOCTH

okeaHa. YMeHnbuenue Ha 0,2-0,4 pH 3HaunTeNnbHO MPEBBILIAET [10-

MHyCTpHANbHbIE KONeOaHNS CPeHEN KUCIOTHOCTH okeaHa. [Ipu

9THX YPOBHSIX H3MeHEeHNs pH oTMeuainch HeKOTopble NOCIENCTBAS

JUIsL OPTaHU3MOB, OONTAIOIINX BOIH3H OBEPXHOCTH OKEaHa, OJHAKO

YCTOMYMBbIE BO3ICHCTBHS 0K HE N3yUeHbl. [0 3aBepIeHnst KOMII-

JIEKCHOM OIJCHKH PICKOB HEOOXOIIMO IOCTHYb JTyIIET0 IOHMMAHHS

9THX mocnefcTBHA. OTCYTCTBYeT KaKOH-THO0 N3BECTHBIN MEXaHN3M

HEOXHJAHHOTO MJIM KaTacTpo(UIecKoro BbIOpOca XpaHsIIEerocs B

okeane CO, B armMocepy. [TlocTeneHHbIi BLIOPOC paccMaTpHBaCTCS

B mynkTe 26 PII. [Ipeo6pa3zosanne monekymnsproro CO, B 6mkap-

OOHATBI UM TUAPATHI 10 WK BO BpeMs BbiOpoca CO, mpuBefieT K

yMeHblIeHno BiusHusd pH u npopnenuto 3anepxanus CO, B okea-

He, OJHAKO 3TO TaK:Ke MPUBEJIET K MOBBIIIECHHUIO PACXOJ0B H IPYTHM

TOCTIENICTBUSIM JITTsl OKpY3Katoliei cpefibl (paspen 6.7).

% Hp]/I PaccMOTPEHNN BONPOCA O PUCKAX MbI MCXONUM U3 MPEAINOJOXKEHUA O TOM, YTO PHUCK SBJIISACTCA PE3YIAbTATOM BEPOATHOCTH TOrO, 4TO coObITHE l'lpOI/ISOI;’I)Z[E}T7 n

nocaeCTBUAMI CO6I>ITI/IS{, €CJIN OHO BCE K€ MMPOUCXOAUT.
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24. Hocaeocmsus 04s OKpyxcaroujell cpeobl WUPOKOMACUmMaod-
HOU KapOOHUIAUUU MUHEPAN08 OY0YM ABAAMbCA CALOCMBUEM
Heo0X00UMO0ll 000bI4LL UL YOAAeHUA KOHEYHOU NPOOYKI UL, KO-
MOpas He umeem HUKAK020 NPAKMUYecko20 UCnoAb308aAHUA.

Hnst mpombInTeRHON (uKkcamun ofHON ToHHBI CO, TpebyeTcs oT

1,6 mo 3,7 TonH cumukatHON mopopsl. [TocencTBis KapOoHM3anui

MHHEPANOB aHAIOTUYHbI MOCIEACTBASM IKCIUTYaTallMd KPYIHBIX,

HaXOJISIIMXCS HA TOBEPXHOCTH MaxXT. OHM BKITIOYAIOT OYHCTKY 3eM-

JIH, YXy/ILIEHHE Ka4ecTBa MECTHOTO BO3/[yXa I IPUYKHEHNE yiiepoa

BOJIE ¥ PACTUTEBHOCTH B Pe3ylbTaTe OYPEHHs, IEPeMEICHHST 3eM-

JI, @ TaK3Ke COPTUPOBKHU U BBIIENAYHBAHHS METAJIIOB U3 OTXOJIOB

pa3paboTOK, i BCE 3TO MOXKET TaKKe KOCBEHHBIM 00Pa30M PUBECTH

K Jierpajjaliiil cpefibl 0OuTaHUs. BOJBIIMHCTBO TPOAYKTOB Kap0o-

HU3AIUH MUHEPAJTIOB HEOOXOMMO YAISTh, JIIsl YET0 NOTpeOyIoTCs

CBAJIKH U JIONIOJHUTENbHBIN TpaHcnopT (pa3pedst 7.2.4,7.2.6).

Bypner mn siBasiThest (pu3nyeckas yreuka xpansmerocs CO,
yrpo3soii st Y XY Kak BapHanTta cMsr4enus Bo3jeicTBHil Ha
n3MeHenne Kanmara?

25. Pesyavmambi HaOAI00€HULL 30 UHNICCHEPHBLMUL I eCHECHIBEH-
HbLMU AHAA0AMU, 4 MAKYce NPUMeHeHUe Modenell NOKA3bl-
8aront, 4mo 0044, COXPAHAIOWAACA 8 00NNCHBLM 06PAOM BbL-
OPAHHLIX U YNPABAAEMBIX 2€0002UHECKUX NAACIAX, BECbMA
sepoamno®, npesvicum 99 % e meuernue 100 nem u, seposm-
Ho', npesvicum 99 % 6 meuenue 1 000 aem.

B mpaBmabHO BBIOPAHHBIX, CMIPOEKTHPOBAHHBIX W YIPABISIEMBIX

MeCTax TeoJOrHYecKOro XpaHeHnsI OTPOMHAs JacTh 0OMIero Ko-

nmgectBa CO, GyfeT MOCTENeHHO (PHKCHPOBATHCS PA3THIHBIMA

MEeXaHM3MaMH-JIOBYIIKAMH 1 B TAKOM CITy4ae MOXET XPaHATHCS B

TeYeHNe MIJIITHOHOB JeT. Biarogaps aTHM MeXaHN3MaM XpaHeHHe

MOXET cTaTh Oosiee O€30IacHbIM B TeueHHE 00JEe AIUTENbHBIX

cpokos (paspensi 1.6.3,5.2.2,5.7.3.4, tabnuua 5.5).

26. Bvibpoc CO, 8 peayavmame xpaHenus 8 okeare 6yoem nocme-
NeHHbLM 8 MeyeHlle COmeH aem.

JlaHHbIE HHAMKATOPA OTCIIEXNBAHNS OKEAHA 1 PACUEThl MOJIENEH OKa-
3bIBAIOT, UTO B CITy4ae XPAaHEHUs B OKCAHE YAiepsKIBaeMasi JOJIst COCTaB-
JIeT, B 3aBACHMOCTH OT ITyOHHBI M MecTa 3aKadnBanms, 65-100 % gepes
100 et u 30-85 % uepes 500 net (Gonee HU3KAS IPOLEHTHAST IOITSI TPH
3akaHuuBaHuu Ha rmyOuny 1000 M, Ooinee BbICOKast IPOLEHTHAs AOIS
— Ha ry6uny 3 000 M) (paspensi 1.6.3, 6.3.3,6.3.4, Tabina 6.2).

27. B cayuae kapbonuzayuu munepasos xpansugutica CO, ne 6y-
Oem evlOpacwvleamucs 6 ammocgepy (pasoeavt 1.6.3,7.2.7).

28. Ecau npoucxodum nocmosauuas ymeuka CO,, ona moxcem, no
MeHbULell Mepe HACMUYHO, YpasHosecumy 6bi200bl YXY 0ad
cMAzHeHIA 8030elicmaUll Ha usmeHeHue kaumama. Oyenki noc-
Ae0CMBULL yMeuKl 045 CMARHEHUA 8030€lICMEULL HA U3MeHeHIe
KAUMAMA 3A8UCAM OM OCHOBbL, 6bIOPAHHOU 045 NPUHAMUA

Ppeenul, U om umeruelica UHPOPpMayuu o mex 004ax, Komo-

pble YOepIUBAIOMCS RPU 2e0402UHECKOM XPAHEHUU UAU XPAHe-

HUU 8 OKeaHe, KaK NOKA3aHo 8 nyHkmax 25 u 26.
WccnenoBanns, IpOBEQIEHHBIE C IETbI0 H3YUEHNS BOIIPOCA O TOM,
KakuM 00pa3oM 3aHMMAThCSl HEMOCTOSIHHBIM XPAHEHHEM, OCHO-
BaHbl HAa PAa3HBIX IOJXOAAX: CTOMMOCTb 3ajlepXKH BbIGPOCOB,
MIHHMH3AIUs PACXOfl0B MO KOHKPETHOMY CIEHAPHIO CMSTYEHHS
BO3JCIICTBUI MM JONYCTHMbIE OyAyuiue BbIGPOCHI B KOHTEKCTE
TpefnonaraeMoil cTabuin3anuin aTMOC(EpPHbIX KOHIEHTpaIuil
TIAPHUKOBBIX I'a30B. B HEKOTOPBIX 13 3TUX MCCIEOBAHMH JOMYyC-
KaeTcs KoMImeHcanust OyAyuell yTeukn 3a cUeT JONOMHUTENbHBIX
COKpAIIEHNI BEIOPOCOB; PE3YIbTAThI 3aBUCAT OT MPENONOKEHII
B OTHOIIEHNHY OYAYIIEH CTONMOCTH COKPAICHHT, YIETHBIX CTABOK,
KosnnuecTsa xpassuerocs CO, 1 IpefnonaraeMoro ypoBHs cTa0u-
JM3aIUl aTMOC(EPHON KOHIEHTpanun. B npyrux nccnegoBannsx
KOMIICHCAISI HE PAaCCMAaTPUBAETCS B KAUECTBE BapHAHTA BCIIEJIC-
TBHE MONUTHYECKNUX W HHCTHTYIMOHABHBIX HEOTPEIETIEHHOCTEN,
¥ AHAJIN3 KOHIEHTPHPYETCS HA OTPAHMYEHNSAX, YCTAaHABIHBAEMbIX
TNPEANOoIaraeMbIM yPOBHEM CTAOMIIN3AINT W XPAHSIIETOCs KOMH-
4ecTBa. XOTSI KOHKPETHbIE PE3YIbTATh Psifia HCCIEJOBAHNI MEHS-
I0TCS B 3aBHCHMOCTH OT METOJ{0B I CIETTaHHBIX MPENTOIOKEHNI,
BCE HCCIIE0BAHNS IOAPa3yMEBAIOT, YTO ecny cucrema ¥ XY sBis-
eTCs MPUEMIIEMOH B Ka4eCTBE MEPhI CMSTUCHHS BO3ECHCTBHIL, TO
JIOIKeH OBITh YKa3aH BEpXHUII Mpefien 00beMa yTeuKH, KOTopast
MOXET UMeTh MecTo (pasfensl 1.6.4, 8.4).

KakoBblI IpaBoBbie I HOPMATHBHBIE BONPOCHI, CBS3aHHbIE €
ocymectsiaennem xpanenns CO,?

29. Hekomopbie HOpMbL, pezyaupyiolyue 0esmeabHOCMb 8 N0O-
NOBEPXHOCHIHOU 30He, 0elCNBUMENLHO CYU4eCHIBYION U MO-
2ym UMenb KOCBEHHOE, d 6 HeKOMOPbIX CAYHAAX Henocpeoc-
MBEHHOe OMHOUEHIE K 2€0.002UHECKOMY XPAHEHUIO, OOHAKO
He MHO21Le CIPAKbL CReYUaNbHO Pa3pad0mMaIl NPA60BYI0 UAU
HOPMAMUBHYIO OCHOBY, KACAIOWYIOCA 60NPOCO8 00420CPOHU-
Hoeo xparenus CO,.

CymiecTByoII1Ee 3aKOHbI I HOPMbI, KaCAIOIIUECs, B YACTHOCTH, TOP-

HOMIOOBIBAOIIEH TPOMBIIIICHHOCTH, ONEPALHIl ¢ HE(ITHIO 1 Ta30M,

KOHTpOJISL 32 3arpA3HEHUEM, YAAIEHUs OTXOJOB, MHTHEBON BOJBI,

TnepepaboTKI Fa30B BHICOKOTO IABJIEHNS I PAaB COOCTBEHHOCTH HA

TIOAITIOBEPXHOCTHYIO 30HY, MOTYT HMETh OTHOILIEHNE K Fe0Nornyec-

KoMy xpaHeHnto CO,. Kax npaBuno, HepelmeHHbIMI OCTAI0TCS BOII-

POCBI IOIITOCPOYHON OTBETCTBEHHOCTH, CBA3aHHbIE ¢ yTeukoil CO,

B aT™Moc(hepy 1 MOCIEACTBASIMA TS MECTHOM OKPY3KAIOIIEH CPEMBL.

HexoTopsle rocyfapcTa IPHHAMAIOT Ha Ce0s OTBETCTBEHHOCTD B

CHTYaINAX, ConocTaBUMbIX ¢ XxpaneHneM CO,, TaKX KaK MOfj3eMHast

paspaboTka MecTopoxjieHuii (paseis 5.8.2,5.8.3,5.8.4).

30. o cux nop He coeaacosarvl Kaxue-audo GopmasbHvle moako-
BAHILA 8 OMHOUEHUL 020, ABAAEHICA AU COBMECHUMBLM C ON-
peOeneHHbLMU HOPMAMU MENOYHAPOOHO20 NPABA 3AKAYUBAHUE

% «BecbMa BEpoSTHO» — 9TO BEpPOSTHOCTS, cocTaBisiomas 90-99 %
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CO, 8 2e0n02uteckue cMpyKNypbL ROOCMUAAIOUEL HOBEPXHOC-

MU RPUOOHHOZ0 CAOA UAU 6 OKEAH, UAU NPU KAKUX YCAOBUAX OHO

ABAAEMCA COBMECTNUMBLM C YKAZAHHBLMU HOPMAMIL.
B Hacrosiiiee BpeMsi MMEETCS HECKOJIBKO JIOTOBOPOB (0COOEHHO
Jlonponckas konsennus>® n Kousenrus OCITAP?), koTopsie 1o-
TEHINAIBHO MPUMEHSIOTCS K 3aKaunBanuio CO, B reonornueckne
CTPYKTYPbI MOCTUIIAIOMIEN TOBEPXHOCTH MPUAOHHOTO CIIOS HIIH B
oKeaH. Bce aTu 1oroBops! ObLIM pa3paboTaHbl 0€3 KOHKPETHOTO
yuera xpanenusi CO, (pazuensi 5.8.1, 6.8.1).

Kakosb1 mociegctust YXY 17151 KajacTpoB 0 y9era
BBIGPOCOB?

31. Hownewnue Pykosoosuue npunuunvt MT'OUK? ne exarua-
1om Memoobl, HenocpeoCmeeHHO Kacaroujliecs OUeHKU 6bl-
Opocos, ceasanubix ¢ YXY.

Oowee pykoBopicTBO, o0ecneunBaemoe MI'OUK, MoxeT npuMeHsTh-

¢ Kk YXYV. HeckombKo cTpaH IEACTBYIOT TaKIM 00pa3oM B HACTOS-

1ee BPeMsl, HCTIONb3YsI OfHOBPEMEHHO CBOH HAIJOHAJIBHbIE METOJBI

ISt oLeHKH BbIOpocoB. B pykosopsmux npunnunax MIOUK kax

TAKOBBIX TOKA HE TPEAYCMaTPUBAIOTCS KOHKPETHBIE METOMBI IS

OLIEHKH BbIOPOCOB, CBA3aHHBIX ¢ Y XY. Oxupaercs, yTo OHU OyAyT

coziepxarbes B PykoBopsimux npuniyunax MI'OMK HanmoHanbHbIX

MHBEHTAPH3ALHI TapHAKOBBIX Ta30B 2006 . MoKeT BOSHUKHYTH He-

00XOIMMOCTD B KOHKPETHOI METOAMKE, KACAIOMIEHCS YHCTOTO YiIaB-

mmBanns n xpanerus CO,, pu3nIecKoil yTeuKH, BRIOPOCOB U3 HEOP-

TaHN30BAHHBIX NCTOYHHKOB U HETAaTHBHBIX BIOPOCOB, CBA3AHHBIX C

npuMeHeHusIMI GoMaccsl B cicteMax Y XY (pasuenst 9.2.1,9.2.2).

32. Teonoeuueckoe Xpanenue npeoycMampusaemcs 60 6cex
HEMHOROUUCACHHBIX CYUECIBYIOWUX 6 HACMOAUlee BPeMs
npoexkmax YXY, u noamomy umeemcs 02panuieHHblli Onblm
6 0baacmu MOHUMOPUH2A, NPOBEPKU U NPeOCMABACHUA UH-
opmayuu o paxmuuecKux NOKa3amennx Puaudecxol ymed-
KU U CBA3AHHBLX C IMUM HEONPEOeAeHHOCMAX.

Nwmeercs nin pazpabaThiBaeTCsl HECKOIBKO METOJOB MOHUTOPHHTA

1 nposepk BblOpocoB CO, u3 cucreM Y XY, ojHaKO OHM OTINYA-

I0TCS IPYT OT [Ipyra ¢ TOYKM 3PEHNUsI IPUMEHIMOCTH, XapaKTepuc-

THK KOHKPETHOT'O MECTA, IPEIENIOB i HEONPEETIEHHOCTEH 00Hapy-

xenust (paszpens 9.2.3,5.6, 6.6.2).

33. CO, moxem yaasausamuvcsa 6 0OHOU CIMPAHe U XPAHUMBCA 8
Opyeoll, npu amom Oelicmayrom pasuvle 00azameavbcmed. B
omHowenuu YXY cywecmsytom He moabko 80npocwl, 8-
3AHHbLE C YYEMOM MPAHCPAHUHHO20 XPAHEHUA.

[TpaBuia 1 METOBI yIeTa HEOOXOAMMO, BEPOSITHO, COTIIACOBATH COOT-

BETCTBYIOLMM 00pa3zoM. HeoOxoumo OyaieT yuuThIBaTh BO3MOXHYIO

B Oy/y1eM (hu3nyecKyo yTeuKky u3 Mecra xpaneHus (pasjen 9.3).

Yro npencTaBiasioT co60i MPoOebl B 3SHAHUSIX .

34, Umerouuecs 6 Hacmosujee 8pems 3HAHUA XAPAKMEPUIYIOM -
cA npobeaami 6 OMHOULEHUU HeKOMOPbIX acnekmog YXY.
Boavbuiuil 06vem 3HAHULL U ONbIMA NPUGEOE K YMEHbULEHILIO
HeonpedeaeHHoCmell U, makum obpazom, 6yoem cnocobc-
meosamv Npoyeccy RPUHAMUA DPeULeHULl OMHOCUMENAbHO
npumenenus cucmem YXY 6 yeanx cmseuenusn 6030eicmaull
Ha uameHenue kaumama (pasoea TP.10).

%6 KoHBEHIMS 110 IPEJOTBPALLEHHIO 3aTPA3HEHNs MOPst COPOCaMIt OTXOXOB U APYrHX MaTepuasnos (1972 1.) u ee lonpouckuit mpotokos (1996 I.), KOTOPSIIL elile He BCTYIIHI B CILTY.

%7 KoHBeHI1¥sl 110 3aLL1Te MOPCKOI CPefbl CeBePO-BOCTOUHOI YacTi ATIAHTHYECKOTO OKeaHa, KoTopas Gbuta ipussta B [Tapioke (1992 1.). OCIIAP - ato cokparetie ot Ocio-TTapik.

% TlepecmoTpennsle pykoBopsutye mpuamunsl MIOUK HalHOHaBHBIX NHBEHTAPH3AIHI TAPHIKOBBIX ra30B 1996 I. M IOKIa[bl 0 PyKOBOIAIINX YKa3aHIAX 10 9 deKTHBHOI
npakTuke; Pykoponsinue ykazauus 1mo s¢pdeKkTHBHOI MPaKTHKE 1 y4eT GaKTOPOB HEOPe/eIeHHOCTH B HAI[MOHAMBHBIX KaJaCTPaX MapHIKOBBIX 4308, a Takxe PyKkoBonsiiue
yKasaHus 110 9 eKTHBHOI IPAKTUKE [/IsL 3eMIIETIOIb30BAHILS, H3MEHEHUI B 3eM/ICTI0/Ib30BAHII U IECHOTO XO3AHCTBA.
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1. Bsejxenne n 0CHOBA HACTOSILErO TOKJIAA

VYrnaBnuBaHue u XpaHeHue Byokucu yriaepona (YXY) — tema Ha-
crosmero CrnennanbHOro A0K1afa — paccCMaTPUBAETCS B KAUECTBE
OJTHOT'O M3 BAPUAHTOB COKpaIeHnst aTMocdepHbIX BoIopocos CO, B
pesyibTaTe e TeNbHOCTH YenoBeka. Lembio atoro CrnennanbHoro
JIOKJIafia SIBIISETCS OLCHKA HBIHEITHETO COCTOSIHUS YPOBHS 3HAHUT
0 TeXHNIECKHX, HAYYHbIX, CBA3aHHBIX C OKPYKaIOIIeil CPeIOi, 3K0-
HOMHMYECKMX I COLMANBHBIX acnekTax Y XY U onpefenenne Mecra
Y XYV BKOHTEKCTE JpyruX BapHaHTOB B IOPTENe NOTEHIHAIBHBIX
Mep 10 CMATYEHHIO BO3/EIICTBUI HAa H3MEHEHHE KINMaTa.

CrpykTypa HacTosuero TeXHHYECKOTO PEe3lOMe IOBTOPSET
crpykrypy CrennanbHOro JOKjiafa. DTOT BBOJHBIN pa3jiell sB-
aseTcs o6mell OCHOBOI IS OLIEHKH, HAPAAY ¢ KPaTKAM 0030pOM
cucreM Y XY. B pasnede 2 jaetcs onucanue OCHOBHbIX HCTOUHUKOB
CO, — mepa, Heo6X0IMas IS OLEHKH MPAKTHIECKOI OCYIIECTBH-
mocTi Y XY B rio6anbHoM MacuiTale. 3ateM B pasjielie 3 paccmat-
pUBAIOTCS TeXHUUECKNe BapuaHThl yiasinsanus CO,, a B pasgene
4 rnaBHOE BHUMaHuUe yaensdeTcs Metofam TpancnopTuposku CO,.
[Tocne aToro aHamu3mpyeTcsl KaXjblil U3 BapHAHTOB XPaHEHHS.
['maBHOM Temoil pas3fena S SBISETCA I'eOJOTMYECKOE XpaHEHHE,
pasferna 6 — XpaHEHHE B OKeaHe, ! pas3fena 7 — KapOOHM3AIHsI
MUHEPAJNOB U IPOMbIILIEHHbIE BUbI ucnonb3oBanus CO,. 3atem
B pasfiene § o6cykaaeTcs 00mast CTONMOCTS i 9KOHOMH Y€ CKHIT T0-
TeHuuan Y XY, nocie 4ero B pasfeie 9 aHanu3upyoTCs NOoCIesc-
TBUS Y XY [ KaiacTpoOB U yueTa BbIOPOCOB NAPHUKOBBIX ra30B. B
3aKIII0YHTENBHON YacTH TeXHHUECKOTO pe3loMe paccMaTpHBAIOT-
csl IpoOeIbl B 3HAHUSIX, 0COOEHHO IPOOEIbI, NMEIOLHE OONBIIOE
3HAYEHNE C IOMMTHYECKOH TOUKH 3PEHMUSL.

0O630p cucmen yaasausanus u xpanerus CO,

CO, BbIOpacbIBaeTCs IaBHbIM 00pPa30M B Pe3yJIbTaTe CKUTAHUS
ICKOIAEMOr0 TOIUIMBA KaK B KPYIHBIX YCTAHOBKAX JISl CXHTa-
HHsl, TAKUX KaK YCTAHOBKM, HCIIONb3yeMble JJIsl IPOM3BOJCTBA
9JIEKTPO3IHEPI UM, TAK M B MEHBIIUX I10 Pa3MepY, PaclpoCcTpaHEeH-
HBIX UCTOYHUKAX, TAKUX KaK aBTOMOOMIIbHbIE IBUTaTEN 1 NIEYH,
HACIIOJIb3YeMbIE B SKMJIBIX I KOMMEPYECKUX 3[laHUsAX. BbIiOpochl
CO, TakXe ABISIOTCS Pe3yJIbTaTOM HEKOTOPBIX MPOMBbILITIEH-
HBIX IIPOLIECCOB I IIPOLIECCOB, CBA3aHHBIX € JOObIUEN IIPUPOJHBIX
PECYPCOB, @ TAKXKE CKUTAHU JIECOB IPH pacyucTKe 3eMit. Y XY
OyJieT, BeposITHEe BCErO, IPUMEHATHCS B KPYIIHBIX TOYEYHBIX UC-
toynukax CO,, TAKUX KaK 9HEPrOyCTAHOBKU MM MaclITaOHble
IIpOMBbILITIEHHbIE Ipolnecchl. HeKoTopble U3 3THX UCTOYHUKOB
MOTYT JaBaTh JeKapOOHH3MPOBAHHOE TOILIMBO, HAIIPUMED BO-
JIOPOA, A7 TPAHCIIOPTHOTO, IPOMBIIIIEHHOIO ¥ CTPOUTEIBHOIO
CEKTOPOB, Ml TAKIM 00pPa30M CHUXKATh BLIOPOCHI M3 3THX pacipe-
JIeTICHHBIX HCTOYHHUKOB.

YXYVY cBf3aHO ¢ MPUMEHEHUEM TEXHOJOTHH, B TIEPBYIO OYe-
penb ynasnuBanus U Konuentpauuu CO,, oOpa3oBaslierocs B

IPOMBIIIEHHBIX M 9HEPTETHYECKUX HCTOYHHMKAX, €r0 TpaHC-
IIOPTUPOBKOIL B HajIexkallee MECTO XPaHeHUs U HOCIeNYIOLUM
XpaHeHneM 0e3 KOHTaKTa ¢ arMoc)epoil B TeUEHNE ITUTEILHOTO
neprofia BpeMeHd. Y XY MO3BOIHT, TAKEM 00pa3oM, HCIOJNb30-
BATh WCKOMAaeMOe TOILTHBO MpPH HEOOMBIIOM 00heMe BIGPOCOB
MapHUKOBBIX ra30B. [IpumeHenne Y XY B HCTOYHMKAX SHEPT UM HA
Onomacce MOXeT IpuBecTH K yuctoi abcopouuu CO, 13 armoc-
(heppI (4aCTO YIIOMUHAEMOH B KAYECTBE «HETATHBHBIX BHIOPOCOB»)
Onarofiaps yJaBiuBaHUIO U XpaHeHuto armoceproro CO,, mor-
JIOIAeMOTr0 GHOMACCOIL, PU TOM YCIOBHIH, YTO COOP 3TOH Guomac-
Cbl XapaKTEPU3YETCsl YCTONYMBBIM I0KA3aTeTeM.

Ha pucynke TP.1 mokasaHbl Tpu OCHOBHBIX KOMIIOHEHTA IIPOLEC-
ca YXV: ynaBnuBaHue, TpaHCIOPTHPOBKA U XpaHeHue. Bee Tpu a1u
KOMIIOHEHTA TIPUCYTCTBYIOT B COBPEMEHHBIX IPOMBIILIEHHBIX ONEpa-
1IUAX, XOTA B OCHOBHOM He ¢ 1ieqbto Xpanenus CO,. Jtan yinasiuBa-
Hu4 cBs3aH ¢ oTenenueM CO, oT Apyrux ra3oo00pa3HbIX IPOAYKTOB.
Jli1s1 mpotieccoB CXUraHus TOIUTHBA, HAIPHMED B 3HEPTOYCTAHOBKAX,
MOTYT NPUMEHSThCA TEXHONOIMH cenapanuu s ynasiusanus CO,
TOCIIe CrOPaHUs MM ieKapOOHN3AIMH TOIIINBA JI0 CXKUTAHUS. DTall
TPAHCIIOPTHPOBKI MOXET TPeOOBaThCS sl IOCTABKU 3aXBAYCHHOTO
CO, B nopxopsIee MECTO XPaHEHUS, PACIIONIOKEHHOE Ha ONPENENEH-
HOM paccrosiHur oT uctoynuka CO,. B nensix ynpouenus Kak TpaHe-
TopTHPOBKY, Tak 1 XpaHernns CO, 3axsauenssiii CO,, Kak MpaBmiIo,
TIOJ{BEPraeTcs KOMIPECCHH 10 BBICOKOH IIIOTHOCTH B YCTAHOBKE IUISI
ynasinuBaHus. [ToTeHINaIbHbIe METORBI XPAaHEHNS BKIIOYAIOT 3aKa-
YUBAHNE B TOA3EMHBIE TeoJIornyeckne (opManun, 3aKaunBaHue B
OKeaH Ha 0OJIBIINX IMyOMHAX WM MPOMBIILIEHHOE (PIKCHPOBAHHE B
HEOPraHN4YeCKNX KapOoHaTax. B HEKOTOPBIX IPOMBINITIEHHBIX MPO-
reccax HeOoubIne 00beMbl 3axBaueHHOro CO, MOTYT TaK ke HCIIONb-
30BaThCS I XPAHATHCS B H3TOTOBJICHHOM IPOYKIIHH.

YpOBeHb TEXHHUECKOTO COBEPIICHCTBA OT/ETbHBIX KOMIIOHEHTOB
cucteMbl Y XY xapakTepusyeTcs upokuM pazopocom. Hekoropsle
TEXHOJIOTHH IIMPOKO IPHMEHSIOTCS Ha PBIHKAX C BBICOKUM YPOBHEM
Pa3BUTHS, TTIaBHBIM 00pPa30M B He(pTEra30BOi IPOMBIIIICHHOCTH, B
TO BpeMsl KaK Pyrue TEXHOIOTHE 10 CHX IOp HAXOAATCS Ha CTafHu
TICCTIENIOBAHNIL, pa3paboTKy i ieMoHcTpanuu. B tabmune TP.1 fa-
eTcst 0030p HbIHELIHETo cTaTyca Beex KomnoneHnTos Y XV. Io cocro-
sumio Ha cepepnHy 2005 T. IMETOCh TPH KOMMEPUECKIX TIPOEKTa, B
KoTopsbIX yrasiuBanne CO, yBA3bIBANOCh C €O F€OTOTNYECKNUM XPa-
HerneM: ipoekT CreitmHepa B Hopernn mo mepepaboTke mpupop-
HOTO Ta3a B MOpe, IPOEKT Y3H6epHa 0 MOBBIEHHOMY H3BICUCHHIO
netu ([TMH)' B Kanape (cBs3auublii ¢ xpanenuem CO,, ynaBimsa-
HEe KoToporo 6110 ocyuiectsieHo B CLIIA) n npoekt Wn-Canaxa
TI0 IPUPORHOMY ra3y B Aixupe. B pamkax Kaxpjoro u3 aTux Ipo-
€KTOB OCYIIECTBISACTCS yIaBanBanue n xpanenne 1-2 MrCO, B rop.
Crenyer OTMETHTD, OIHAKO, YTO CUCTEMBI Y XY 10K HE IPUMEHSIOT-
Csl B KPYIHBIX 9HEPrOyCTaHOBKAX Ha HCKONAEMOM TOILTHBE (HAIpH-
Mep S00 MBT) 1 4TO laHHbIE CHCTEMBI B IIEJIOM HE MOTYT OBITh CTOIb
COBEPIIEHHBIMH, KAK HX OTAICIbHbIE KOMIOHEHTBI.

' B arom ftoknae ITMH o3navaet nosbimenHoe u3piedenne vedru ¢ ucnonbzosannem CO,.
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Kap6oxusauua
MUHEpanos

leonornyeckoe
XpaHeHnue CO,

MpoMblneHHbIe BuAb!
MCMoNb3oBaHNA

. Y
‘5

leonorunyeckoe:
xpaHeHne CO,

XpaHeHue B okeaHe
(cyaHo unn Tpy6onposoa)

Pucynok TP.1. Cxemarnueckas fuarpamMma Bo3MOXHbIX cucTeM Y XY. OHa oKa3bIBaeT HCTOYHUKH, JITISE KOTOPBIX MOTIIH ObI IOJONTH cucTeMbl Y XY, a TaK3Ke BAPHAHTHI
tpancnopTupoBku 1 xpanenns CO,. (C paspemenns O0beIMHEHHOTO EHTPa HCCIE0BAHMIT TEXHOIOTHIT YIaBIMBAHHS 1 XpAaHEHHs! TapHUKOBBIX ra3oB — OLJUTIITL)

Yem 06vacHaemea unmepec k yaasausanuio u xpareruio CO,?

B 1992 r. pe3yapraToM 03a609€HHOCTH MEXTYHAPOTHOTO COOOIIECT-
Ba B OTHOLICHUH H3MEHEHN KIIMMaTa SBIIIOCh IpHHATHE PaMOuHOM
konBeHmmn Opranm3ammm OObenuHeHHbIX Hanuit 06 m3MeHeHnn
kimata (PKUK OOH). Koneunoii iesbio 7oit KoHBeniun sBisiet-
€51 «CTaOMIM3aTHS KOHIIEHT I TAPHAKOBBIX I'A30B BaTMocdepe Ha
TaKOM YPOBHE, KOTOPBIIl He JOIYCKaJl ObI OIIACHOIO aHTPONIOTEHHOTO
BO3/ICICTBHS HA KITMMATHUECKYIO cicTeMy». C y4eToM 3Toil lepernek-
THBBI KOHTEKCT J71s paceMoTpenust Y XY (i Ipyrux BapuaHTOB CMSIT-
YeHHS! BO3JICICTBHUS) TIPEICTABISET cOOOI Cpejiy, B KOTOPOIl BHIGPO-
cb1 CO, orpaHmyeHsl B COOTBETCTBUN € MEXAYHAPOJHON LETBIO 10
CcTa0MIM3aLIH aTMOC(HEPHBIX KOHIEHTPALH NapPHAIKOBBIX ra3oB. B
OOJIBIINHCTBE CLEHAPHEB IT100AbHOTO HCTIOB30BAHHS SHEPIHH IIPO-
THO3HpYeTCs CyIlecTBeHHOe yBenmyenne Bbiopoco CO, B TeueHne
3TOrO BeKa B ClIyyae HENPHHATHS KOHKPETHBIX Mep 10 CMATYEHHIO
BO3JEHCTBHI Ha KIMMAT. B HIX Takxe npepnonaraercs, 4ro obece-
YeHHEe NEPBUYHON SHEPrHeidl OYAeT NMO-IPEKHEMY OCYLIECTBIATCS
TIIaBHBIM 06Pa30M 3a CYET HCKOIAeMOro TOILIHBA [0 MEHbIIEH Mepe
JI0 cepeIHbI Beka (cM. pasfes 8). Maciitabbl cCOKpaliieHis BHIOPOCOB,
HEeOOXOuMbIe T cTabum3anuu armocdeproi kornentpatmi CO,,
OyayT 3aBHCETH KaK OT YPOBHS OyAYIUX BBIGPOCOB (ICXOJHbIE YCIIO-

BISI), TAaK U OT IIOCTAaBIICHHOI 3ajjaull B OTHOLICHUH JOJTOCPOYHO
koHuenTpanuu CO,: 4eM HEXe yPOBEHb 3afladil 10 cTa0MIN3aIun 1
JeM BBIIIE CXOHbIE BEIGPOCHI, TeM GOJIbIIE HEOOXOANMOE COKpaIIie-
e BbIGpocos CO,. B TpetbeM fokaagne 06 onenkax MI'OMK (THO)
TOBOPHTCS, YTO B 3aBHCHMOCTH OT PAaccMaTpHBAEMOTO CUEHAPHS B
9TOM CTOIIETHH HEOOXOJUMO OYAET MPENOTBPATHTh KyMYJISTHBHBIE
BbIOPOCHI B COTHU TN flaxe Thicstant ruratorH CO,, AuIs TOro 4to6s!
crabunmsuposath KoHIeHTpammo CO, Ha yposae 450-750 ppmv?. B
TIO Takxe fenaeTcs BRIBOJ O TOM, UTO «OOIBIINHCTBO PE3YIbTaTOB
MOJIeJIell IOKA3bIBACT, YTO H3BECTHBIE TEXHONOTHUECKIE BAPHAHTBI®
MOTYT 00ecneunTh MMUPOKHIl iuana3on yposHei crabunmmsamnun CO,
B aTMocepe», HO UTO «HU OffIH BapHAHT TEXHOJIOTHH HE 00ECTIEYNT
Bce HEOOXORMMbIE COKPALIEHNS BBIOPOCOB». [IIst AOCTHXKEHUS CTa-
Omnm3anuu ckopee MoTpedyeTcss KOMOMHALNS Mep IO CMSTUCHHIO
BO3/IEHCTBHS. DTH U3BECTHbIE TEXHONOTHUECKHE BAPHAHTHI NMEIOTCS
st nesteit crabumsanun, XoTs B TIIO copepKuTcs mpenympeskaeHne
0 TOM, 4TO «OCYIIECTBICHIE NOTPeGYET COOTBETCTBYIOMNX COLUAIb-
HO-3KOHOMHYECKUX ! HHCTUTYIOHAbHBIX H3MEHEHMIT».

B aTom koHTekcTe Hammume YXY B mopTdene BAPHAHTOB IS
COKpAIlIEHNs BBIGPOCOB MAPHMKOBBIX Ta30B MOXET CIOCOOCTBOBATD
MOCTIKEHMIO 1ielell cTabun3anui. [Ipyrue TeXHONOTnYecKne Ba-
PHUAHTBI, KOTOpble OblIM Ooiee MOJPOOHO INPOAHAIM3MPOBAHBI B

2 ppmv — 3TO KOJIMYECTBO YacTell Ha MUJIIILOH 1O 00'beMY.

3 «l3BecTHBIC TEXHONOIMYECKIE BAPHAHTBI» — 3TO TEXHOJIOTHH, KOTOPbIE CYIIECTBYIOT B HACTOSIIEE BPEMs Ha CTAMH (DYHKIHOHIPOBAHIS WIH 3KCIEPHMEHTAIBHOI
YCTaHOBKI1, 0 YeM FOBOPUTCS B CIIEHAPHAX CMATYeHHs BO3/efcTBHS, paccMoTpeHHbIX B TIO. OHN He BKITIOYAIOT M00bIe HOBbIE TEXHOJIOTHI, KOTOPbIE IOTPEOYIOT CEPhE3HBIX
TEXHOJNOrHYECKUX IPOPLIBOB. MI3BecTHbIe TeXHOIOrYecKue BapuanThl onucabl B TIIO, 1 HECKOIIBKO ClieHapHeB cMArYeHus BO3elcTBuil BKmovaoT ¥ XY,
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Ta6auna TP.1. Heruemnuii ypoBeHb cOBEpIICHCTBA KOMIOHEHTOB cicTeM Y X Y. 3HaK «X» OKa3bIBacT HAMBBICIINI YPOBEHb COBEPIIEHCTBA JLIIS KaK/10r0 KOMIIOHEHTA.
MMeroTcst TakKe MEHEE COBEPIICHHBIE TEXHOIOTHII ISt GOJBIIMHCTBA KOMIIOHCHTOB.
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YnapiuBauue TTocne cxuranus X
Tlo cxXuranus X
Cxuranue 060raleHHOro KICIOPOOM TOMINBA X
[TpombInieHHast cenapariist (epepaboTKa MPUPOJHOTO ra3a, MPOM3BOICTBO AMMIAKa) X
TpancnopTupoBKa Tpy6omnposon X
IlepeBo3ka cygamu X
leonorunueckoe xpaneHue Iossimennoe n3iedenne Hedru (ITMH) Xe
I'a30Bble MiIH HE(TSHBIE MECTOPOX/ICHHS X
ConenocHble (hopManun X
IosbimenHoe n3BIeYeHNE yronbHoro Merana (MY M)' X
XpaHeHue B OKeaHe IIpsimoe 3akaunBanue (110 THIY PACTBOPEHMS) X
[IpsiMoe 3akaunBanue (0 THIY 03epa) X
Kap6oxn3anns MEHepanoB [IpnposHbIe CHINKATHBIE MIHEPATIBI X
Matepunais! 0TXOf0B X
IIpombIIIIIEHHbIE BUJBI X
ncnons3oBanust CO,

HccaenoBaTebeK il 9TAN 03HAYAET, 4TO 0a30Bast HayKa SBISETCS JOCTYIHON, OTHAKO TEXHOJOTHS HAXOJUTCS B HACTOsIIIEE BPeMs Ha YPOBHE KOHIENTYaIbHOI
pa3paboTKH WM JTaOOPATOPHBIX MM CTEH{0BBIX HCIBITAHNMIL i He OblJIa IPOIEMOHCTPUPOBAHA B 9KCIIEPHMEHTAIBHOI yCTaHOBKE.

JleMOHCTpAIOHHBII 3Tall 03HAYaeT, YTO TEXHONOTHS pa3paboTaHa W JAEHCTBYET Ha YPOBHE IKCIEPUMEHTATBHON YCTAHOBKH, OJIHAKO TpeOyeT jJallbHeilei
0paboTKH, 7T TOrO YTOObI JaHHAS TEXHOJIOTHS ObLITa TOTOBA IS IPOEKTHPOBAHMS U CO3[IaHUS IIONHOLEHHON CHCTEMBI.

DKOHOMUYECKHU OCYIECTBUMbIII IPH ONPENIENEHHBIX YCIOBUSX 03HAYALT, UTO TEXHOIOT S SBISETCS XOPOLIO OHATON K HCIOJIB3YETCs B OTASIbHBIX KOMMEPUECKUX
IPUMEHEHHSIX, HAIPUMEP, €CIIH CYLIECTBYeT GaronpusTHBIA HAIOTOBBII PEXUM UK 0000 6J1aronpusTHbIE PHIHOYHBIE YCIOBUS, MIIN IIPH epepaboTKe MopsiKa
0,1 MTCO,ropr! ¢ MeHee YeM MAThIO OBTOPEHNSME JAHHOM TEXHOIOTHH.

Pa3BuTBI PHIHOK O3HAYAET, YTO TEXHONOTUs IPUMEHSETCS B HACTOSIIIEE BPEMsi C MHOTOUHCICHHBIMH €€ TOBTOPEHUSMHU BO BCEM MUPE.

3akaunBanne CO, nus [TMH sBasercs coBepiieHHOi pIHOYHOI TEXHOJIOTHEI, OJHAKO IIPH ee UCroib30oBaHuu A7s XpaHenus CO, OHA UL «3KOHOMHYECKH
OCYIIECTBUMA IIPH OIIPE/eIEHHBIX YCIOBHSX>.

[MNYM — ato ucnonbsopanne CO, 1 MOBBIMEHHOTO H3BJIEYEHHS METaHa, IPHCYTCTBYIOIIEr0 B HE NMEIOIINX MTPOMBIIITIEHHOTO 3HAYEHNS YTOJIbHBIX IIACTAX,
nocpeyncTBoM u3bnparenbroil afcopounn CO, Ha yrie. He nmeromue mpoMbIIIEHHOT0 3HAUEHUS YTOIbHbIE IIIACTBI OYYT BPSIL 1M pa3padaTbiBaThCs, IOCKOIbKY

OHHU CIIMIIKOM NITyOOKO 3aJIeraloT il SBISIOTCS CIMIIKOM TOHKUMHE. B ciydae mocnepytomei pazpaborku npousoiifer Bbiopoc xpansuerocs CO,.

npenbiyiux onenkax MIDUK, Bkiouator: 1) cHuskeHne cnpoca
Ha 3HEPIUIO MYTEM MOBBIMEHHS 3((EKTHBHOCTH MpeoOpa30BaHms
SHEPIUH /WK YCTPOIICTB [UTs ee HCIONb30BaHNs; 2) eKapOoHH3a-
IIHI0 3HEPrOHOCHTeNIel (Min Giarofaps Mepexofy K MeHee yIiepo-
OEMKHM BHfIaM TOILTHBA (OT VIV K IPUPORHOMY ra3y, HalpuMep)
W/UIH pacIMpeHne NCTONb30BaHMS BO30OHOBISAEMbIX HCTOYHIKOB
SHEPTHH H/UIK SIEPHON Heprun (KaX/blil U3 9THX UCTOYHHKOB B
CpefiHeM BbIOpachIBaeT MeHbluee uimm HyneBoe Konmuectso CO,);
3) nornomenue CO, Giarofapst Goliee MIMPOKOMY HCIOJIB30BAHUIO
€CTECTBEHHBIX NOTTIOTHTENEH ¢ GHONOrnUecKoi (ukcanuei; u 4) co-
KpalleHnue 00beMa IapHUKOBbIX ra30B, HHbIX Hexenn CO,.
Pe3ymbTaThl MOJENBHBIX PACUETOB, IPENICTABICHHBIE Jalee B 9TOM
JOKJIaJe, IOKa3bIBAIOT, YTO UCNOJIb30BaHUE Y XY B COUETAHUHU C Jpy-

THMI MEpaMH MOXKET CYIIECTBEHHBIM 00pa3OM CHH3UTH CTONMOCTD
obecredeHns CTabUIN3aIiy 1 PacIIupPAT PaMKH ACHCTBHIL, CBI3aHHBIX
CIOCTHXEHHEM 3THX COKpaIleHnil. VIHTepec K 3T0 TeXHOIOr i 00bsic-
HSIETCS HAIMAEM B HACTOSIIIEE BPEMsl 3HAYHTENIBHOI 3aBICHMOCTH BO
BCEM MHpE OT HCKONAeMOro TorutiBa (mpubiusutensto 80 % obiero
noTpeOIeHNs SHEPT UM ), oTeHIHanoM Y XY 715 COKpalieHust BoIOPOCOB
CO, B TeyeHNE CIEYIOMETO CTONETHS, & TAKKE COBMECTHMOCTDIO CHIC-
TeM YXY ¢ CyIecTBYIOIMMHU SHEPreTHUECKIMI MH(PACTPYKTYPaMU.

OcHosHble 80NpPoCHL 018 2moil OUEeHKU

Wmeetcd psj BOIPOCOB, KOTOPbIE HEOOXOLUMO PacCMOTPETh, AL
TOT0 YTOOBI IONBITATLCS NOHATH TY PONIb, KOTOPYIO cUcTEMBI Y XY



MOTYT UT'PaTh JJIsl CMATUCHUS BO3[ICHCTBHI HA N3MEHEHNE KINMa-

Ta. Bormpocsl, KOTOpbIe BO3HUKAIOT W aHATU3UPYIOTCS B Pa3HBIX

paspemna aToro TeXHIYECKOro pe3oMe, BKITIOYAIOT CIIENYIOIIHe:

o KakoB HacTosmuii cTaTyc TexHomornn Y XY?

e Kaxkos noteHnuan s yiaasiausanus u xpanenus CO,?

e KaxoBa cCTOUMOCTb OCYIIECTBIEHUS?

e Kaxk poaro cnenyer xpanutb CO, 1Sl JOCTHXEHHUS CYIIECTBEH-
HOTO CMSITYEHHS BO3JIEHCTBHI Ha H3MEHEHNE KnMara?

e KaxoBbl pucku, cBsi3anHble ¢ Y XY, 111 310p0Bbsl, O€301acHOC-
TH ¥ OKPYXaromeil Cpefib?

e YT0 MOXHO CKa3aTh 110 IOBORY O0LIECTBEHHOTO BocnpusTusd Y XVY?

o KakoBbl mpaBoBble BOIPOCHI, CBSI3aHHBIE C OCYIIECTBICHAEM
xpanenus CO,?

e KaxoBbl nOCIEACTBYSA I KaJaCTPOB U yueTa BbIOPOCOB?

o KakoB noTeHIuan s pacpoCcTpaHEHNs 1 IEPEfJaunl TEXHOIIO-
run YXY?

[Tpunposenernn ananmu3a Y XY Kak BapiaHTa CMSTICHIS BO3ACHCTBAN
Ha M3MEHEHNE KIIMMATa HCKITIOYATENBHO BAXHO, YTOOBI HTOTOBBIE BbI-
OpOChI 3 JAHHOII CHCTeMBbI, 0c06eHHO BbIOpoch! CO,, Ompeemsnch n
OIICHNBANNCH TPAHCIAPEHTHBIM 00pa3oM. [ToaToMy mojyepkuBaeTcs
BAXKHOE 3HAYEHHE «CUCTEMHOTO» NOAXOfa K Y XY, MOCKOIBbKY BbIOOP
HAJUIeXallell CHCTEMHONl TPAHMIb! SBISETCA CYLIECTBEHHBIM IS
TIPOBEICHNS PABIIIBHOTO AHANIN3A. YUHThIBAs SHEPTETHUECKHE MOT-
peGHOCTH, CBA3aHHBIE C BAHAHTAMI Y/IaBINBAHNS 1 OIPENICICHHBIMI
BapUaHTaMI XPAHEHNS 1 HCTIONb30BaHNS, & TAKKE BO3MOXKHOCTb yTed-
KU U3 Pe3epPBYapOB-XPaHIINIL, KN3HEHHO BasKHOE 3HAUECHHE UTPAET
OIIEHKA TEXHONOTMYECKON IENOYKH Y XY B IIETIOM.

C TouK¥ 3peHNns Kak aTMOC(EpHON CTaOMIH3AINH, TaK U 1OM-
TOCPOYHOTO YCTONUMBOro pas3BuTusd, Xxpanerne CO, OMKHO Tpo-
NIOTXKAThCS. B TEUEHHE BPEMEHHBIX NEPHONOB, KOTOPbIE SBISIOTCS
IOCTATOYHO MPOJOIKATENBHBIMA ATl BHECEHUS CYIIECTBEHHOTO
BKJIaJla B CMSTUCHHE BO3ACHCTBUII HA N3MEHEHHE KIuMaTa. B aToM
NIOKJIajie MpofioikuTenbHocTh XpaneHnss CO, BbIpakaeTcs B BHE
«YJepXKHUBAEMOI JI0MH», KOTOpasi OMPEENAETCS B KAaueCTBE AOMH
KYMMYISATHBHOM 3akadaHHoi Macchl CO,, coxpaHSIomIerics B pesep-
Byape—XpaHWINIIE B TEUCHHUE ONPECIEHHOTO NMEPHOja BPEMEHH.
Hanee mpuBORSTCS OUEHKN MOROOHBIX ONE TS Pa3HBIX BPEMEH-
HBIX IIEPHOAIOB I BAPHAHTOB XpaHEHHS. BOmpochl BO3HMKAIOT He
TOJIBKO 1O IOBOJY TOTO, Kak oiro CO, 0cTaHEeTCs B COCTOSIHIN Xpa-
HEHIISI, HO TaK3Ke H O TOM, UTO SBISETCSA MPHEMIIEMbIMHI KOIHYECT-
BaMH MEJICHHOM, IOCTOSHHOI yTeUKH * 03 XpaHunia. B pasuene 8
paccMaTpHUBAIOTCS Pas3Hble MOAXOMBI K 3TOMY BOIPOCY.

YXYV sBunoch Obl BApHaHTOM /IS CTPaH CO 3HAUMTEIbHBIMU HC-
tounnkamu CO,, NOIXOMSIINME JUIs OCYIECTBIICHNS YIAaBIHBAHMS,
Y KOTOPBIX MIMEETCS IOCTYI K MECTAM XPaHEHHS 1 OIBIT ONEPALHI C
HE(THIO W Ta30M U KOTOpbIE HYXAAIOTCS B YIOBICTBOPEHNH CBOUX
CBSI3AHHBIX C PA3BUTHEM NOTPEOHOCTEN B OOJACTH CO3MAHMS OKpY-
JKAIOMIEH CPejibl C OTPAaHNYEHHBIM COIEPXaHHUEM yriepofa. B mmre-
parype, oneHka KoTopoil Aaetcs B CrenmansaoM fokmage MITOUK
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«MeTof0TormYeCKHe f TEXHONOT MIECKHE ACTIEKTHI IePEfadi TEXHOMIO-
THH», YKa3bIBACTCS, UTO MMEFOTCS MHOTOUHCIICHHbIE TOTEHINATbHbIE
Gapbepsl, KOTOpbIE MOTYT IOMEIIATh TPAMEHEHNIO B Pa3BHBAIOIITIXCS
CTpaHaX JJaXke TeX TEXHOJOTHH, KOTOpbIE ABISIOTCS COBEPIICHHBIMM
B TIPOMBIIIICHHO Pa3BATHIX cTpaHaX. OCHOBHBIM BOIPOCOM, Kacaro-
uMcst IPUHATHS cucTeM Y XY BO BCEeM MUpE, SBISETCS JNKBUAALMSL
9THX 6apbEPOB I CO3MAHNE YCIOBHI, KOTOpPBIE OYAYT CMOCOOCTBOBATH
PpacIpoCTpaHeHNIO TAHHOI TEXHOJIOTHH B Pa3BUBAIOIIIXCS CTPAHAX.

2. MHcroununku CO,

B atom paspene comepKUTCs OMICAHNE OCHOBHBIX CYIIECTBYIOLINX
B HACTOSILIEE BPEMSI aHTPOIOrEHHBIX UCTOUHMKOB BbIOpocoB CO, u
WX CBSI3M C MOTEHIMANbHBIME MecTaMu xpaHenns. Kak ormedarnocs
BbIle, BbIOpockl CO, B pesynbTare [ESATENbHOCTH YEJIOBEKa OCY-
IIECTBASAIOTCS U3 PSfa Pa3HbIX HCTOYHUKOB, ITIABHBIM 0Opa3oM B
pe3yibTaTe CKMTaHHs MCKONAEMOro TOILINBA, HCIOJB3YEMOro IMpH
TIPON3BOJICTBE 3HEPIMH, IEPEBO3KAX, B IPOMBIIIIEHHBIX POLECCAX,
TaKKe KUIbIX 1 KoMMepueckux 3annsax. CO, Takke BbIOpachIBAETCS
B XOJI€ OTPEIC/IEHHBIX IPOMBIIIIIEHHBIX IPOLECCOB, TAKMX KAK IPOM3-
BOJICTBO I[CMEHTA HJIH BOJIOPOJIA, 1 TIPU CXKHUTaHHH OroMacchl. B atom
pasfielie paccMaTpUBAOTCS TaK:Ke OyyILue BbIOPOCI.

Cogpemennvie ucmounuxu u xapakmepucmuxu CO,

C nenbio oLeHKy noteHnyuana ¥ XY Kak BapuaHTa COKpalleHus [710-
OainbHbIX BbIOpocoB CO, paccMaTpiBajIoCch CYLIECTBYIOLIEE TII00Ab-
HOE reorpauieckoe pacipefeicHne KPYIHbIX CTA[HOHAPHBIX HCTOU-
HUKOB BbIOpOocoB CO, 1 X 6;1130CTh K NOTEHINANBHBIM MECTAM XpaHe-
Hus. BeiOpocsl CO, B XHI0M, KOMMEPUYECKOM M TPAHCIIOPTHOM CEKTO-
pax He paccMaTpPUBAINCh B 3TOM aHAIN3E, TOCKOIbKY 3TH HCTOUHNKH
BbIOPOCOB SIBISIOTCS OTENbHBIME, HE3HAYHTEIBHBIMI 1 3a4acTyIO
MOOHIbHBIME HCTOYHUKAMI, F TIO9TOMY HE TOAIXOST AMIsI LiENeH yiaB-
JUBAHNS 1 XpaHeHNs. Bompockl, paccMaTpuBaeMble B JAHHOM pa3fiene,
BKIIIOYAIOT TaK>Ke aHANIN3 OTEHIHAIbHBIX OyAy1ux ncrouHnkos CO,
Ha OCHOBE HECKONBKUX CIEHApHEB OYAYIIEro ra00aabHOr0 HCIOIb30-
BAHMS 9HEPTHH 1 BLIOPOCOB B TEUCHNE MOCTIENYIOMIETO CTONETHSL.

B rno6anbroM mitane Bbiopock! CO, B pe3ynbTaTe HCHOIb30BaHNS
nckomaemoro Tomnusa coctamii B 2000 r. B 001I€el CIOKHOCTH OKO-
710 23,5 T'tCO,rox! (6 T'rCrrox!). U3 atoro konmyectsa nouru 60 %
MPUXOAKIOCH Ha flonto KpymHbIX (>0,1 MTCO,'rof!) cranuoHapHbIx
HCTOYHUKOB BRIOPOCOB (cM. Tabmuiy TP.2). OjHako He Bce 9TH HCTOY-
HUKH NOAXOAAT A4 yiaasiusanus CO,. X0T4 IpoLIeaLne OLeHKY Uc-
TOYHHKH PaclpefieTIeHbl 10 BCeMY MUPY, 6a3a JaHHBIX [I0KA3bIBAET Ue-
TBIPE 0COOBIX pailoHa KOHIEHTPAINH BhIOpocoB: CeBepHas AMeprKa
(cpennesanagnas u Bocrounas yactu CIIA), Espona (ceepo-3a-
najHblil pernoH), Bocrounas Azust (Bocrounoe nodepeskbe Kuras)
1 I0skuast Asust (Mapuiickuit cyokonTuHent). KpynHomacinTtaGHbie
MCTOYHNKN OMOMACChI, HAPOTHB, FOPA30 MEHbIIIE 0 KOJTHYECTBY
pacnpejieIieHbl MeHee TII00aIbHbIM 00pa3oM.

4 B oTHOIIEHH] XpaHeHHUA COZ, yTedKa ompenensAaeTcsa KaK IIpocayuBanue 3aKaYaHHOW KUIKOCTH U3 XpaHMINIIA. TakoBo camoe 06HI€€ 3HAa4YCHHUE, UCII0Ib3YEMOE B 9TOM Pestome.
HPI/I HUCIIO0/Ib30BAHNHM B KOHTEKCTE TOPTOB/IN COKPAIIEHUAMN BbI6p0COB JIBYOKHCH YIZIEpO/ia OHO MOXKET O03HAYaTh H3MEHEHNUE B aHTPOITOTEHHBIX BbI6p0CaX 13 NCTOYHUKOB UIH

aécopéumo MOTIOTUTEIAMHU, KOTOPBIEC MPOUCXOAAT 3a IIPEAC/IAMHU IT'PAHUIIBI IPOEKTA.
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Tadamua TP.2. XapakTepicTiKi 10 BUJY IPOLECca WM TPOMBILLICHHOI Ies TeTbHOCTI MUPOBBIX KPYITHBIX CTAHOHAPHBIX HCTOUHUKOB CO,, BBIGPOCHI KOTOPBIX IIPEBBIIIAIOT

0,1 MrCO, Brop.
IIpouecc KoanyecTBo HCTOYHNKOB Beiopocst (M1CO,'rox?)
Hckonaemoe TOIMBO
DHepreTuka 4942 10 539
ITpou3BoACTBO IEMEHTA 1175 932
HedreouncrurenbHbie 3aBObI 638 798
CranenuTeiiHas IPOMBIIUICHHOCTh 269 646
Hedrexumuueckasi npOMbBIIIIIEHHOCTh 470 379
IlepepaGoTka HedpTH U raza JlaHHBIE OTCYTCTBYIOT 50
Jpyrue NCTOYHUKA 90 33
buomacca
BuosTtanon n 6uosnepreruka 91
Hroro 13 468

B Hacrosiiee BpeMs OrpOMHOE OONBIIMHCTBO KPYIHBIX HCTOU-
HHUKOB BbIOPOCOB XapakTtepusyercs KonueHTpammsamu CO, MeHee
15 % (B HEKOTOPBIX CIyUasX 3HAYHTEILHO MeHbIIe). B To 3Ke Bpemst
HeGoubIas 4acTh (MeHee 2 %) MPOMBIIIICHHBIX HCTOYHUKOB HA HC-
KomaeMoM TomtuBe nmeeT KornerTpannn CO,, mpessimaromue 95 %.
VcTOUHNKN ¢ BBICOKMMH OKA3aTeNsIMH KOHIEHTDPALMH SIBISIOTCS
HOTEHIUANBHBIMU KaHAUAATAMA [J1s pAHHETO ocyliecTBienns Y XY,
TIOCKOJIBKY Ha 3Talle yIaBIuBaHus NOTPeGYIOTCS TONBKO IETHipaTa-
IS 1 KoMIpecchs (cM. pasfien 3). AHAIN3 3THX HCTOYHAKOB C BBICO-
KOIl YACTOTOII, KOTOpbIe HAXOATC B Tpefiernax S0 KM oT (opMarimit
XpaHEHUs 1 KOTOPbIE 00JIafat0T OTEHI[HATIOM IS IOy YeHHS IOXOfia
(6maropapst ucnonp3oBannio CO, ISt pacIMPEHHOTO TPOU3BOJICTBA
yrieBopiopopia ocpesictoM [TMYM winu ITTMH), nokasbiBaer, 4to u3

Bbi6pochkl U3 cTaumMoHapHbIX
ncTouHnkos - M1CO,Brog | % :}
= 0,1-1 'k,_' ;

1-5
5-10

b &
10-15 'F’)

15 -50

-

T0fl0OHBIX UCTOYHNKOB B HACTOSILIEE BPEMS BBIOPAChIBAETCS IPUOIIHU-
sutensHo 360 MTCO, B Top1. HekoTopbIe HCTOYHEKY GIOMACCHI, TAKHE
KaK IPON3BOICTBO OMO3TaHONA, TAKXKE SBIsAI0TCA HcTouHnKamu CO,
C BBICOKOH KOHIIEHTpAIIHeil, KOTOPbIE MOTIIN ObI TAKXKE HCIOJIB30BaATh-
Cs1 B QHAJIOTHIHBIX TPUMCHEHMUSX.

PaccrostHne MexKjly MecTOM BbIOPOCA 1 MECTOM XPAHEHHUST MOKET
FIMETb CYIIECTBEHHOE 3HAYEHNUE C TOUKHU 3PEHUS TOTO, MOXET 11 Y XY
UrpaTh BaxKHYIO pollb B cokpauieHuu BbiOpocoB CO,. Ha pucynke
TP.2a noka3aubl ocHOBHbIE ucTOUHIKH BbIOpocoB CO, (0603HAYEH-
HbIe TOYKaMi), a Ha pucynke TP.2b — cefiumenTalnonHbIe GacceiHbl,
TEPCIEKTHBHbIE C TOUKH 3PEHHS FeONOrHYECKOro XpaHeHns (Iokasa-
HbI Pa3HBIMH OTTEHKAMH CEpOro 1BeTa). B 001weM Iitase 3TH pUCYHKH

TOKa3bIBAIOT, YTO UMEETCS MOTEHIUAI IS XOPOIIETO KOPPEINPOBAHUS

Pucynok TP.2a. T'no6anbHOe pacupefielieHie KPYIHbIX CTalliOHapHbIX ncTouHIKOB CO, (Ha 0CHOBE KOMITHIISIIH OTKPBITOH HH(OPMALII O TII06aIbHBIX HCTOYHIKAX

BbIGpocoB, MDA, 1T, 2002 .)
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Pucynok TP.2b. [TepcnekTuBHbIe pailoHbI B CEANMEHTALHOHHBIX OaccellHax, B KOTOPBIX MOTYT ObITh HAlICHbI IOAXOASIIME COICHOCHbIE 00pa30BaHMsl, HE(DTIHbIE I
ra30BbIe MECTOPOXK/IEHNUS MM YTOJIbHbIE TIACTbl. MecTa [l XpaHEeHUs! B YTOIbHbIX IIACTAX BKIIIOUEHBI TONBKO YaCTHYHO. [IepcrneKTHBHOCT — 3TO KauecTBeHHast
OIIEHKA BEPOATHOCTU HaJM4Ms MOAXOASALIETO sl XPAaHEHHS MECTA B JAaHHOM pailoHe Ha OCHOBE MMerolelica nH(opMaluu. ITOT PHCYHOK CIEflyeT PaccMaTpUBaTh
JMIIb B KAY€CTBE PYKOBOJCTBA, TOCKOJIBKY OH OCHOBAH Ha YaCTHYHBIX AaHHBIX, KAYECTBO KOTOPBIX MOXKET MEHATHCS B 3aBHCHMOCTH OT PErHOHA i KOTOPBIE MOTYT
MEHAThCS CO BpEMEHeM U ¢ oy yerneM Hosoil nHdopmamu. (C paspemenns «eocaiienc Ocrpanus».)

MEXJY OCHOBHBIMI HCTOUYHNKAMH 1 IIEPCTIEKTHBHBIMHU CEJIMEHTAIIH-
OHHBIME (acceilHaMH, IPH 3TOM MHOTTE HCTOYHHKH HAXOAATCS MO0
HETOCPE/ICTBEHHO CBEPXY, MO0 B MPEAETaX Pa3yMHbIX PAacCTOSHHI
(menee 300 kM) OT pailOHOB C IOTEHIUATIOM JI7Is F€ONOTHYECKOr0 Xpa-
HeHns. bacceitibl, moka3anusie Ha pucynke TP.2b, He GbuTH HeHTH-
(bUIMPOBAHbI MJTH OLIEHEHBI B KAYECTBE OAXOASIIIIX PE3EPBYaPOB [ITIsl
XPaHEHNs; [ITTs OATBEPKACHNS IPUTOIHOCTH 3THX TOTCHIUAIBHBIX
MeCT XpaHeHus TpeOyeTcst poBefieHne 0olee MOPOOHOr0 reoiIoru-
4EeCKOr0 aHaJIM3a Ha PETHOHAIbHOM YPOBHE.

Byoywue ucmounuru 8vt6pocos

B Crenuansiom jioknane MIOUK o cuenapusix BbiGpoco (CIICB)
Oypymme BoIGpocsl CO, MPOrHO3UPYIOTCS HA OCHOBE IIECTH HILTIOCTpa-
THBHbIX CLCHAPHEB, B KOTOPBIX IobanbHbIe BbIOpock CO, HaxonsiTes B
muanasone 29-44 T'tCO, (8-12 I'tC) B rop 2020 1. 1 23-84 T'rCO, (6-23
I'tC) B rop B 2050 . [TporHo3upyeTcs, YTo KONMYECTBO HCTOUHUKOB Bbl-
6pocos CO, 13 cexTopa MPON3BOJCTBA AMEKTPOIHEPTHH 1 IPOMBIIILICH-
HOT'O CEKTOpa CYIecTBeHHO yBeamuntes 10 2050 ., IiTaBHbIM 06pa3oM B
[0sxuo1t 1 Bocrounoit Asun. Hanporus, B EBpomne KomimdecTBo mofo6-
HBIX HCTOYHHKOB HECKOJIBKO yMEHbIINTCA. [TpONopIust HCTOUHUKOB C
BhICOKHM 1 HI3KIM cofiepxkanneM CO, GyzeT sSBIAThCS (PYHKIHEN OT
pasMepa I IIOKa3aTels BHEAPEHNS YCTAHOBOK, PaOOTAIOINX HA OCHOBE
ra3uUKaLuN WK CXIKCHIH HCKOMAEMOTO TOIUTHBA, [ITIS IPOU3BOJIC-
TBa BOJOPOJiA WIH APYTHX XUAKAX U ra3000pa3HbIX MPORYKTOB. YeM
Oounble OYAET KOMMYECTBO MOJOOHBIX YCTAHOBOK, TEM OOJIbLIe OYAET
KOJIMYECTBO HCTOYHMKOB € BbICOKMMHE KoHIeHTparusamu CO,, KoTopble
TEXHIUECKH NOXOAAT /I7ISl YIABIHBAHNSL.

[Iporxo3npyemsrii moTernuan ynasanBanus CO,, CBS3aHHBIA C
BBIIICYKA3aHHBIMHU JHANIA30HAMU BIOPOCOB, OLICHHBAETCS HA YPOBHE

rojjoBoro nokasareds B 2,6-4,9 'rCO, k 2020 . (0,7-1,3 I'tC) n 4,7-37,5
I'tCO, x 2050 1. (1,3-10 I'rC). Ot uuppst coorsercTByiOT 9-12 % 1
21-45 % rno6amsabIx BeIOpocoB CO, B 2020 1 2050 TT. COOTBETCTBEHHO.
Jlnana3oHsl BHIGPOCOB 1 YIABINBAHMS OTPAKAIOT XapPAKTEPHbIE HEOTI-
PEENICHHOCTH aHATN30B Ha OCHOBE CLICHAPHEB 1 MOJIETHPOBAHIS, @ Tak-
XK€ TEXHIUYECKUE OrpaHuyeHus npumenenns Y XY. B oTux cuenapusx
YUUTBIBAETCS TONMBKO ynasiusanue CO, B pe3ysbTarTe HCIOIb30BAHUS
HICKOTIA€MOT0 TOILTHBA, A HE H3 HCTOYHHKOB OHOMacchl. B To xe Bpems,
BbIOPOCHI U3 KPYIHBIX YCTAHOBOK 110 TPe00pa30BaHUI0 OHOMACChl MOT-
o111 ObI TAKXKe ObITh TEXHUYECKH IPUTOJHBIMH JJIs YIIaBIHBAHNSL.
[NoTennmanbHOE pa3BUTHE IHEPTOHOCHTEIIEN C HI3KIM COfiepKa-
HHEM YIJIEPOJia CBA3aHO ¢ OYAYIINM KOIMYECTBOM M Pa3MEPOM KpyII-
HBIX, CTAIHOHAPHBIX HCTOYHHKOB C BBHICOKHMH KOHIEHTPALUSIMH
CO,. B cueHapusx Takxe NPeIoNaraeTes, 4YTo KpynHoMacmTabHoe
TIPOM3BOJICTBO 3HEPTOHOCHUTEIIEN C HI3KUM COfIEpKaHHEM YIIIEpofa,
TaKMX KaK MEKTPHYECTBO MM BOJOPOJ, MOXKET B TIPEEIIaX HECKOIb-
KHX JICCATUICTHI HAYaTh BHITECHAThH MCKONAEMbIE BHJbI TOMINBA,
KOTOPBIE UCTIOMB3YIOTCS B HACTOAIIIEE BPEMsl HEOOMBIINMIL, pacipe-
JICNIEHHBIMH HCTOYHUKAMH B JKIJIBIX # KOMMEPUECKHX 3[aHUsX U B
TPAHCIOPTHOM CEKTOpE (CM. pa3fied 8). ITH IHEPrOHOCHTEIN MOKHO
TIOIy4aTh N3 UCKOMAEMbIX BHIOB TOIINBA I/HIIH OOMACCHI B KPYII-
HBIX YCTAaHOBKAX, KOTOPbIE OYAYT SBIATHCS KPYIMHBIMHE TOUEYHBIMH
ucroynnkamu CO, (3HEProycTaHOBKY HIIH YCTAHOBKH, AHAJIOTHYHbIE
COBPEMEHHBIM YCTAHOBKAM JIJIsl TTPOM3BOAICTBA BOJOPOAA 1 PHPOJ-
HOT'0 T'a3a). DTH HCTOYHUKH OyAyT MOAXORUTS 11 yinasmusanus CO,.
[TonoOuble puMeHeHnst Y XY MOTYT COKPaTHTb pa30pOCaHHbIE BbI-
6pocsl CO, U3 TPAHCTIOPTHOTO CEKTOPA 1 PACIPENIENIEHHBIX CHCTEM
9HeprocHalkeHus. B Hacrosiee Bpemsl, OJHAKO, TPYHO IPOrHO3U-
pOBaTh BEPOSTHOE KONMYECTBO, pa3Mep WiH reorpauieckoe pac-
TIpejielIeHne HCTOYHIKOB, CBS3aHHBIX C ONOOHBIMH Pa3paboTKaMIL.
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3. Ynasausaunue CO,

B arom paspgene paccMaTpuBaeTCsl TEXHOJIOTUS ynaBnuBanus Y XY.
Kaxk nokasaHo B pa3pieJie 2, 3HeproycTaHOBKH I APYTUE KPYIMHOMACIII-
TaOHbIE IPOMBIIIIECHHbIE POLECCHI SBNSIOTCS NEPBBIMU KaHHAATA-
MI [T YIaBIABAHMS 1 IIaBHON TEMOH 3TOTO pasiena.

BapuaHmbt UNPUMEHEHUA MEXHOAO0UU YAABAUBAHUA

Lens ynasnusanus CO, 3aKno4aeTcs B CO3aHAN KOHLIEHTPUPOBAH-
Horo notoka CO, BBICOKOTO JIaBJIEHHT, KOTOPBII MOXKHO JIETKO TPaHC-
TIOPTHPOBATh K MECTY XpaHEHHS. XOTs, B IPHUHIUIE, BECh Ta30BbIil
TIOTOK, cofiepXaruil Hn3kue KonneHTpanui CO,, MOXHO TpaHCTop-
THPOBATh ¥ 3aKAaYMBATh MOJ| 3eMJIIO, PACXOJbI HA SHEPTHIO U JIPyrHe
CBSI3aHHBIE C 3TUM PACXOfibl, KaK IPaBUIIO, AETAI0T MOKOOHBII IOXO]
HenpakTHIHbIM. [T03TOMY st 1Iereil TPaHCIOPTHPOBKY H XpaHEHHUS
HeoOXoMMO co3faBaTh MOYTH 4ncThlil oToK CO,. Ceromsst yxe
(yHKIHOHUPYIOT npuMeHeHns s cermapanun CO, B KPYMHBIX IPo-
MBIIIJIEHHBIX YCTAHOBKAX, BKJIOYAsl YCTAHOBKU ISl IepepalOoTKH
IPUPOJIHOTO ra3a U Ipou3BojicTBa aMmMuaka. B Hacrosmee Bpemst CO,,
KaK IPaBmIIo, a0COpOUpYeTCs JIs OUMCTKH IPYTUX TOTOKOB IIPOMBIIII-
JIEHHBIX Ta30B. AGCOPOIIS NCTIOMb3YeTCs IS eNeH XpPAHEH S THIIT B
HECKOIBKHX CITy4asix; yame Bcero CO, BeIGpackIBaeTcs B aTMOChepy.
ITpomecch! ynaBInBaHUS BCEria MPUMEHSIINCH IS IOMYYEHHS KOM-
MepuecKn BHITOfHBIX KosmuecTB CO, 13 MOTOKOB JBIMOBBIX T'a30B,
00pa3yIomuXcsl B pe3yIbTaTe CKUTAHUS YITIs U TPHPOJHOTO rasa.
Ceropissi, OJHAKO, Ha KPYIHBIX 3HEproycraHoBkax (Hampumep 500
MBT) oTcyTeTBYIOT Kakue-1n60 npuMenerus s yrnapiusanus CO,.

B 3aBucnMOCTH OT YKa3aHHOTO IIPOLecca NI TPUMEHEHNS 9HEPro-
YCTAHOBKH CYIIECTBYIOT TPH OCHOBHbIE KOHIenun yiasnusanus CO,,
00pasyomerocs 13 NepBIYHOr0 NCKONAEMOT0 TOILTHBA (YT OIb, IPHPOJ-
HbII1 ra3 i He(Th), GHOMACCHI WITH CMECH 3THX BIIOB TOILTHBA.

CucreMmbl ynaBuBanus nocae cucuzanua oTaensor CO, ot fipl-
MOBBIX I'a30B, 00pa3yIOIIMXCs B BO3LYXE B PE3yIbTaTe CKHUTAHUS NEP-
BIYHOTO TOMNNBA. B 3THX crcTeMax 0OBIYHO UCIIOMB3YETCS KHUAKHI
pacTBopuTelb st 3axBara Hebonbioi o CO, (06br4H0 3-15 %
110 00'BEMY), IPACYTCTBYIOLIETO B IOTOKE HIMOBOTO I'a3a, B KOTOPOM
TJIABHOM COCTABIISIONIEH SIBISIETCS a30T (13 BO3/yXa). B coBpeMeHHOI
3HEProyCTaHOBKe, paboTatomiei Ha yroabHoi b (Y1) win sHepro-
YCTaHOBKE ¢ KOMOMHUPOBAHHBIM IUKJIOM mpupojiHoro rasa (KLIIT),
B CYIIECTBYIOIINX B HACTOAIIIEE BPEMS CIICTEMAX YJIaBINBAHHS TOCIE
CXUTaHUsI OOBIYHO MPUMEHSETCS OPTraHMYECKUil paCTBOPUTEND, Ta-
Kol Kak MoHO9TaHoMaMuH (MEA).

B crcremax ynaBmmBaHus 00 cxclieaHuA OCYIECTBIAETCS 06paboT-
KaTIePBIYHOTO TOIINBA B PEAKTOPE CIIOTOKOM, HACHIICHHBIM BO3]YXOM
TJIH KICIOPOJIOM, LISl CO3MIaHHST CMECH, COCTOSIIIEH ITIaBHBIM 00Pa30M 13
OKJICH YITIEPOfia i BOTOPOfia («CHHTETHYECK U ra3»). [JonOMHITe b HbII
Bojiopop Hapszy ¢ CO, o0pa3syeTcs B pe3ylbTaTe peakiuy OKICH YIvle-
pojia ¢ TIOTOKOM BO BTOPHYHOM PEaKTOpe («CMEUICHHBIH PEakTop).
ITocne aroro nonyuunsuascs cmech Bogopoga 1 CO, MoxeT ObITh pas3-
neneHa Ha ra3oBbIil motok CO, mmotok Bofopoa. Ecii CO, mopmesknt
XPAHEHHIO, BOIOPOR ABISETCS GE3yIIEPONHBIM JHEPTOHOCHTENEM, KO-
TOPBIIl MOXET CKUTaThCs ISl NOTYUEHNs 9NEKTPOIHEPTUH H/WITH Tell-

71a. XOTsl IepBOHAYATIbHbIE 3TAIIbI IPEOOPa30BAHMS TOILINBA SBISIOTCS
Gonee CIOKHBIMA U IOPOrOCTOSIIMMHE TI0 CPABHEHHIO C CHCTEMAMH,
NIEVICTBYIOIIMMHE TIOCNE CKUTaHHS, 00pa3yIOIIecs! Py TOMOIIH CMe-
IIEHHOTO peakTopa Bbicokue KonmenTpaiuu CO, (00br4H0 15-60 % mo
00'beMy Ha CyXoil OCHOBE) H BBICOKOE [IABIICHNE, BECbMA XapaKTEPHbIE
IS 9THX TIPHUMEHEHNH, CO3Rat0T Oosee GaronpusTHbIE YCIOBHS IS
cenaparuu CO,. Ynasnusanue 0 ckuranus OyieT HCIOIb30BATHCS B
SHEPrOYCTAHOBKAX, B KOTOPBIX MPUMEHSETCS TEXHOIOI TSl KOMOMHIPO-
BaHHOTO 11K J1a KomiiekcHoi rasucpukarun (KIKT).

B cucremax cocueanus ¢ obozauyenen monauea Kucaopooom
BMECTO BO3/lyXa 7Sl CXKMTAHMs MEPBHYHOTO TOIINBA MCIOJB3YETCS
KHCIIOPOJ [i7IS MOJMY4YEHNS! IIMOBOTO Ta3a, KOTOPBIl COCTOUT IVIaB-
HbIM 00pa3zoM m3 BopgHoro mapa u CO,. Brarogapst aTomy JIMOBOI
ra3 xapakrepusyercs Bbicokumu KortenTpatusimun CO, (Gomnee 80 %
10 00'beMY). 3aTeM BOISHOM TTap yAAJISeTCs IOCPENCTBOM OXMAKACHIS
1 KOMIIPECCHH Ta30BOr0 MOTOKa. CXHraHue TOIINBA ¢ 00OTalleHH-
€M KICIOPOJOM TpeOyeT cemapalii KHCIOpofia OT BO3yXa B HaUale
TEXHONOTMYECKOH HENOUKH, IIPH 3TOM B GONBIINHCTBE COBPEMEHHBIX
KOHCTPYKIHH IIPEATIONAraeTcs HCTIOIb30BaHMe KUCTIOPOfA C YNCTOTON
B 95-99 %. [Tepen ormpaskoit CO, Ha XpaHEHNEe MOKET OTPeOOBATHCS
NIOTOTHUTENbHASI 00pabOTKA BIMOBOTO Ta3a JiIsl Y/aJeHNs! 3arpsi3Hil-
TelIel BO31yXa i HECKMKEHHBIX Ta30B (TAaKHX KaK a30T) H3 JbIMOBOTO
raza. B xauectse metopia ynasnusanust CO, B 60ilTepax, CHCTEMbI CKH-
TraHust ¢ 00OraleHneM TOILTHBA KUCTOPOROM HAXOMATCS Ha JIEMOHC-
TpatmoHHoM atane (cM. Tabmuiy TP1). TIpoBopstes nccreoBanus
10 TIPUMEHEHNIO CHCTEM C OOOTAIEHHBIM KHCIOPOJOM TOILUIMBOM B
ra30TypOMHHBIX CHCTEMAX, OfHAKO KOHIENTYaIbHbIE Pa3paboTKH M0-
NOOHBIX IPUMEHEHNI HAXORSTCA IIOKA Ha CTaJ{UI HCCIIEOBAHHIL.

Ha pucynke TP.3 npuBopuTcs cxeMaTnyeckas JuarpaMma OCHOB-
HBIX IPOLIECCOB 1 CHCTEM Y/1aBIuBaHus. Bee oHM Tpe6ytoT Hammdms 9Ta-
na cenapatyu CO,, H, uiu O, 0T 0CHOBHOTO ra30BOr0 MOTOKA (TAKOro
KaK JIbIMOBOI1 a3, CHHTE THYECKHII Ta3, BO3MYITHBIH MM HEOUHIIICHHBIN
TIPHPORHBII Ta3). DTH 3Talbl CeNapalyil MOTYT ObITh OCYIECTBICHBI
TIpI OMOIIN (PU3HYECKIX HIIM XMMITYECKIX PAaCTBOPUTENEH, MeMOpaH,
TBEPHBIX COPOEHTOB MM KPHOIEHHOTO pasfelieHus. BoiOop KoHKpeT-
HOIl TEXHONIOTHH YJTABIIMBAHNS OIPEAENIETCS IaBHBIM 00Pa30M ycio-
BHSIMH TIPOIECCA, B KOTOPBIX OHA JOJIXKHA ieficTBOBaTh. COBpEMEHHBIE
CHCTEMb! YIIABIMBAHUS TOCNHE WIH JI0 CKHTAHWS, TPEJHA3HAUCHHbIE
IS 9HEprOyCTAHOBOK, MOTYT y/IaBImBaTh 85-95 % obpasyromerocs
CO,. Bo3mozxkHa Gonee BbIcOKas 3PeKTHBHOCTD YIABIHBAHMS, XOTS
CENapaTopbl CTAHOBSTCS 3HAUNTEIBHO OONBIINMIE 10 pa3Mepy, Homee
SHEPrOEMKIMHE 1 60lee JOpPOroCTOAMIMA. [ITTsl yIaBINBaHUS U KOM-
npeccun TpedyeTcs Oombine sHeprud mpuomm3nTensHo Ha 10-40 % 1o
CPABHEHMIO C AHAJIOTHYHON YCTAHOBKOI 0e3 YIaBIMBAHUS, B 3aBUCH-
MOCTH OT THIA JAHHOH CHCTEMBbL. BBHy CONMyTCTBYIOLINX BHIOPOCOB
CO, uncreiit 06eM 3axBadeHHoro CO, COCTAaBIAET NPHONTH3ATENBHO
80-90 %. CucreMbl cXUraHus TOIUIMBA € 00OTAICHUEM KUCIOPOKOM B
TIPHHIAIE MOTYT YIIaBIHBATH MOUTH Bech 06pasyromuiics CO,. B To ke
BpeMs, 13-32 HEOOXOUMOCTH B JIONIOJIHATENIBHBIX CUCTEMAX 00pa0OTKH
rasa JiuIs yaJIeHus TAKHX 3arPSI3HATENEI, Kak OKHCh CEPbI 1 a30Ta, YPO-
BeHb yuasnuBanus CO, cHukaetcs 1 coctasiseT 4yTs 6onee 90 %.

Kax ormeuanocs B paspene 1, ynapmusanne CO, yxke HCIONb3yeT-
Cs1 B HECKOJIBKHX [IPOMBIIUICHHBIX PHMEHEHUSIX (CM. pucyHOK TP4).
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Pucynox TP.3. O630p nponeccos u cuctem ynapinsanus CO,

Pucynok TP.4. (a) Ynasnusanne CO, nociie cXurasus ToIInBa Ha ycraHoBke B Mauaii3iu. B 3101 ycraHOBKe NPUMEHSETCS MPOLEce XUMUUECKOi aOcopOLun ISl OT/eIeHIs
0,2 MtCO, B rof 0T I0TOKA ILIMOBOTO I'a3a 9HEPrOYCTAHOBKH JI7151 POM3BOICTBA MOUEBHHBI, pabOTAIOlIEl Ha CXUTaHNK ra3a (¢ paspemennst «Muiyouim Xau NHIACTPU3»);
(b) ynasnusanue CO, 1o cxxuranus Ha ycranoske rasucukauuu yris B Ceseproit Jakore, CLIA. B 310t ycTaHOBKe TPUMEHSETCS IPOLIECC HA OCHOBE (PH3MUECKOr0 PaCTBOPHTENS
ns otaenenns 3,3 MrCO, B rojf 13 ra3oBoro MoToKa 71t MPOM3BOCTBA CHHTETHYECKOT0 MPpUPOHOro rasa. Yacts 3axsayennoro CO, ucnonbsyercs aust mpoekta [TIMH B Kanaje.
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Te xe TexHOmOrHNH, KOTOpBIE OYNyT HCTIONB30BAThCS AL YIIABIHBAHUS
TI0 CXHUTAHHS, TPUMEHSIOTCS TIPU KPYITHOMACIITaGHOM TIPON3BOJICTBE
BOJIOpOfia (KOTOPBII HCTOMb3YeTCs IIaBHBIM 00pa30M s 0Ny YeHIS
aMMHaka 1 yoOpeHHuil, a TakXKe Ha He(hTEOUHCTUTENIBHBIX IPEITIPH-
stusix). Orenenne CO, OT HEOUHMILEHHOTO MPUPOHOTO ra3a (Ko-
TOpBII OOBIYHO COfIEPKUT 3HauuTebHOE KomuuecTBo CO,) Takxke
MPaKTUKYETCs B KPYITHOM MacIITabe ¢ MCTIOMb30BAHHEM TEXHOMOTHII,
AHAIIOTHYHBIX TEXHOJIOTUSIM, TIPUMEHSEMbIM TS YIaBINBAHKS 1OC-
e cxuranus. HecMoTpst Ha Hammume TakXke KOMMEpPUYECKHX CHCTEM
IS OT/IETIEHNS BOJOPOJA B KPYIHBIX MacITabax, CXXUTaHHe TOTUTIBA
B 00oramenHoil Kucnopofom cpepe s ynasmmsanansd CO, HaXomuT-
csl B HACTOsIIIee BPEMST Ha AEMOHCTpALMOHHOII cTajun. Kpome Toro,
TIPOBOJSITCS MCCTIENIOBAHMS TSt JOCTIKEHHS OOJIee BBICOKHX YPOBHET
CHCTEMHOIl MHTETPaIiH, TOBBIMIEHNS 3(P(EKTHBHOCTH 1 CHIKCHUS
CTOMMOCTH BCEX THIIOB CHCTEM YIIaBIIBAHMS.

Yaasausarnue CO,: pucku, 3Hepaua i OKpyxcarouas cpeoa

MOHHTOPHHT, PHCK 1 IPABOBBbIE MOCIENCTBHS IPUMEHEHHS CHCTEM YIaB-
muBanus CO, He TPENICTABIAIOT, MO-BUIUIMOMY, COBEPLIEHHO HOBBIX
po0IIeM, OCKOMbKY OHH SIBIISIOTCS 3EMEHTAMH PErYIISPHOI IPaKTH-
KU KOHTPOITS 30POBbsI, 6€30IACHOCTH 1 COCTOSIHIS OKPYXAIOIIEil cpe-
Jibl B IIpoMbliIeHHOCTH. OfiHAKO 7151 paboTh! cucteM ynasnuanus CO,
TpebyeTcs GOMBIIOe KOMHYECTBO IHeprun. ITo cHikaeT o6 KI1JT
3MEKTPOCTAHIIHI, ¥ TO3TOMY OHU TPeOYIOT OOIbIIE TOMINBA 7S MOTY-
YeHNs KaXJ0ro KWII0BaTTa BrIPaOOTAaHHOM 971eKTpo3Heprun. COracHo
JIAHHBIM 0030pa JIMTEpaTyphbl, yBeluyeHue NoTpeClIeHns TOMINBA B
pacuere Ha KBT4 1 yeranoBok, yaasmusatowmux 90 % CO,, ¢ mpume-
HEHHEM CaMoll COBEPIICHHON COBPEMEHHON TEXHOIOTHH, HAXOJUTCI B
npepenax 24-40 % [ HOBbIX CBEPXKPUTHYECKHUX YCTAHOBOK Ha yIOlb-
Hoit b1, 11-22 % — murst yeranosok ¢ KIITIT m 14-25 % — pond cucrem
KUKT Ha yriie 1o cpaBHEHUIO € aHANOTMYHBIMU YCTaHOBKaMU Oe3 Y XY.
Pe3ynbTaToM MOBBINIEHHOTO OTPEOMEHHS TOILINBA SBISETCS YBEITIe-
Hie 00beMa OOIBLIMHCTBA APYTHX BBIOPOCOB B OKPY:KAIOLIYIO CPEAY B
pacyere Ha KBT"4, KOTOpbIE POMCXOASAT 1O CPABHEHMIO C HOBBIMHU COB-
peMeHHbIMU ycTaHOBKamu Oe3 ynasiuBanus CO,, a B ci1yyae HCIONb-
30BaHIS YTVl — MPOTOPIMOHAIBHO GoNee KPYIHbIE 00beMbI TBEPABIX
oTxofi0B. Kpome Toro, Bo3pacraet noTpedieHne Takinx XMMUYECKHX Be-
IIECTB, KaK AMMHAK 1 H3BECTHSIK, KOTOPBIE HCTIOMb3YIOTCS B yCTAHOBKAX
Ha YT OIBHOI ITBITH [I715 KOHTPOJIS 32 BbIOPOCAMI OKICH a30Ta 1 {BYOKHCH
cepbl. KOHCTpyKIH# yCTaHOBOK 10 ITOCTIEHEMY CTI0BY TEXHUKH, KOTOPBIE
eltie OOJIbLIE CHIXAIOT IOTPEOHOCTH B 9HEpruu i1 Y XY, TakxKe cMsr-
4al0T 00IHe TOCIECTBUS TS OKPY3KAIOWIEH CPEfibl I CHIXAIOT CTOH-
MocTb. [1o cpaBHEHNIO cO MHOTHMH §0JIee CTApbIMI CYIECTBYIOMUMI
ycTaHOBKaMH, 6onee 3((eKTHBHbIC HOBBIE WM MOJIEPHI3HPOBAHHbIE
ycTaHOBKH ¢ ¥ XY MOTYT (haKTHIECKT 00€CTIEUNTD YACThIE COKPAIIEHIS
BbIOPOCOB B OKPYKAIOIIYIO CPENTY HA YPOBHE YCTAHOBKIL.

Cmoumocmyb yaasausanus CO,

OueHouHas croumocts yinasnuBanust CO, Ha KpyIHbIX 3NEKTPOCTAH-
LHSIX OTIPENIEIETCA 10 PE3yIbTaTaM HCCIEI0BaHII TEXHOMOTHIT, TIPH-

MEHSIOIIXCS CETOfHS B KOMMEPUECKOM MaciuTalde, ¢ TOUKH 3PeHNst
MHXCHEPHOI KOHCTPYKIHHA (XOTS HEPEJKO B Pa3HBIX NIPHMCHEHUSX
W/HIH B MEHBIINX MacmTabax 1o CpaBHEHHIO C TEMH, KOTOPbIE MPefi-
T0JIAraloTCs B IATEPATYpPeE), & TAK3Ke M0 Pe3y IbTaTaM HCCIeOBAHMUIT
KOHCTPYKTHBHBIX OCOOCHHOCTEH NPHUMEHHTENBHO K KOHIEIIHSM,
KOTOpBIE B HACTOSIIIIEE BPEMS HAXOMATCS Ha CTA/INN NCCIIEIOBAHUI 1
OIBITHO-KOHCTPYKTOpCKuX paspaborok (HUOKP). B rabnuie TP.3
00001[al0TCA Pe3ybTaThl pabOThl HOBbIX CBEPXKPUTHUYECKHX YCTa-
HOBOK ¢ ucnosrb3oBarmeM ¥ [1, KT m KIIKT, ocHoBaHHBIX Ha cOB-
peMenHoi TexHoorHH ¢ ynasmuBanueM CO, win 6e3 Hero. CrcTeMbl
YIaBIMBAHMS ISl BCEX TPEX TUIIOB KOHCTPYKIUI CHIXAIOT BHIOPO-
cbl CO, B pacuere Ha KBT4 mpulmuzutesnsHo Ha 80-90 % c yueTom
TIOTpeOIeHNS SHEPI TN, HEOOXONUMOT IS yIaBInBaHus. Bee naHHbIe
110 ycranoBkaM c ucrnons3osanueM Y I1u KIIKT, npusegennsle B Ta0-
nuue TP.3, oTHOCATCA TONBKO K OUTYMUHO3HBIM YITIAM. CTOUMOCTD
yIaBIuBaHUs BKIovyaeT crommocth Kommpeccnn CO, (06bIYHO 10
nopsifika 11-14 MITa), Ho He BKITIOYAET JONOTHUTEIbHbIE PACXOfIbI HA
TpaHcropTupoBkYy i xpanerne CO, (cM. pazens 4-7).

Jlnama3oH CTOMMOCTH KaXJOH U3 3THX TPEX CHCTEM OTpaxaeT
pasnmuus B TEXHHYECKHX, SKOHOMHYECKHX M (DYHKIHOHANBbHBIX
TIPETIONOXKEHHSX, HCTIONb30BAHHBIX B PA3HBIX HCCIEOBAHMSX. XOTS
HEKOTOPBIE PAa3JIMuMs B YKA3aHHOH CTONMOCTH MOTYT OOBSICHATBCS
PasIMuuAMH B KOHCTPYKImH cucteM yrnasnusanust CO,, IIaBHbIME
HCTOYHMKAMHU pa30bpoca CTOMMOCTH SBISIOTCS Pa3IMdisl B PERIO-
JlaracMoil KOHCTPYKIWH, (DYHKIMOHNPOBAHUN U (PHHAHCHPOBAHMUN
MICXOJ{HOMl YCTAHOBKH, B KOTOPOI NPUMEHSIETCS TEXHONOTHS yIaBIH-
BaHMS (Takue (paKTOpPbl, KaK pa3mMep YCTaHOBKHU, MECTONONIOXKEHNE,
KIIJI, Tim ropiodero, CTonMOCTb TOPIOYero, Ko3(hpUIMEHT HAT PY3KA
¥ CTOMMOCTB KaIuTana). Hu ofus efuHbIi Habop NpenoNoXe NIl He
TIPAMEHSIETCS B OTHOIICHNN BCEX CHTYAIWH MM BCEX 4acTell MUpa,
TNI03TOMY NIPHBOANTCS AHANA30H CTONMOCTH.

s nccnepoBanmit, nepeuncieHnbIX B Tabmume TP.3, ynasmmsanue
CO, TOBBIIIAET CTONMOCTH TPOU3BOACTBA ANEKTPOIHEprunm® Ha 35-
70 % (0,01-0,02 por. CILIA/kBt+u) pist yeranosku ¢ KL, 40-85 %
(0,02-0,03 momn. CHIA/kBte4) 1715t CBEpXKPHTHYECKOI YCTAaHOBKH Ha
YT 1 20-55 % (0,01-0,02 jomn. CUIA/kBr*u) st yeranosku ¢ KIKT.
B 1menom cTomMocTh MPOM3BOJICTBA SIMEKTPOIHEPTHU NS 3IMEKTPO-
CTAHIMI HA MCKONAEMOM TOMINBE, 0OOPYOBAHHBIX CHCTEMOIl yIIaB-
TUBAHMSA (MCKITI0YAs PACXOfbl HA TPAHCIOPTUPOBKY i Xpanerne CO,),
Haxoputes B manasone 0,04-0,09 gomn. CIIA/kBt4 1o cpaBHEHHIO ¢
0,03-0,06 momr. CIIA/XKBT*q 7715t aHANOTHYHBIX 3MEKTPOCTAHIHA 6€3
cucTeMs! yauBanns. COrmacHo TaHHBIM MOCIEHIX TPOBEAICHHBIX 10
HacTosmero BpeMern uccnefoBanmi cucteMsl ¢ KIITIT, kak mpasmio,
XapakTepu3yloTcs 60mee HI3KOH CTOMMOCTBIO IIPOU3BOJICTBA ANEKTPO-
SHEPIHUN 110 CPABHEHUIO C HOBbIMH yeTaHOBKaMK Ha ocHoBe Y [T u KIUKT'
(c ymaBEBaHHeM WITH 0€3 HETO) B CIIy4ae KPYMHbIX 7EKTPOCTAHIH ¢
Ga3nCHOI HAarpy3KOH MpH BBICOKNX Koauiuentax Harpysku (75 %
un Gosiee) 1 leHaX Ha PUPOIHBIH ra3 o1 2,6 10 4,4 nomn. CHIAT/Ix!
3a Meproj| CIyX0bI TAHHOH YCTAaHOBKH. B To ke BpeMs B cydae Gonee
BBICOKUX IIEH Ha Ta3 u/min Gonee HU3KUX KO3((UINEHTOB NCMOMb-
3oBanus ycraHoku ¢ KL Hepenko xapakTepusytoTes 0osiee Bbl-
COKOIl CTOMMOCTBIO TPOM3BOJICTBA 3MEKTPOIHEPTHH 10 CPABHEHUIO C

> CTOMMOCTb TIPOMBBOJCTBA 9/IEKTPOIHEPIHH He C/IefyeT CMEIINBATH C LIEHOH d/IeKTPUIeCTBa /I IOTpeOuTeIei.
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Ta6auua TP.3. Pestome croumoctn ymasmusanus CO, 171 HOBBIX 3HEPrOyCTAaHOBOK, OCHOBAHHBIX HA COBPEMEHHOIl TeXHOJOTHH. [ocKONbKY 3Ta CTOMMOCTD He
BKJII0YaeT PacXofibl (1M KPEeNUTI) Ha TPaHCIOPTHPOBKY U XpaHerne CO,, 9Ty TaGIHLy He CIeAyeT HCIOIb30BaTh A1 OLEHKI WIN CPAaBHEHHS OO CTONMOCTH
YCTAHOBKH C Pa3HBIMH CHCTEMaMH ylaBiuBanus. [TonHas cTonMocTs ycTaHoBOK ¢ Y XY mpuBouTCs B pasperne 8.

PaGoune n cronMoCTHbIE XapaKTEPHCTHKH Hosas ycranoska ¢ KITIIT Hogas ycranoska na YII Hosas ycranoska ¢ KIIKT
JTnanazon Pem. /Tnanazon Pem. Tnanazon Pen.

KA BepXHMI | BeNUMHA | HIDKHMIE BepXHMI | BeNMMHA | HIDKHMIE Bepxmmii | Beanunma

Koadduunent Boiopocos Ge3 yrasausanus (kr CO,/kBr*u) 0,344 0,379 | 0,367 | 0,736 - 0,811 | 0,762 | 0,682 - 0,846 | 0,773

Koadduunent Boi6pocos ¢ ynasmusanueM (kr CO,/kBr*u) 0,040 0,066 | 0,052 | 0,092 - 0,145 0,112 {0,065 - 0,152 | 0,108

IponenTHast foas cokpamenus CO, Ha kB (%) 83 88 86 81 - 88 85 81 - 91 86

KIIJT ycranosku ¢ ynasiusanneM, Ha ociose H3T (%) 47 50 48 30 - 35 33 31 - 40 35

Pacxoj 31eKTPOIHEPT M JIIsT YIaBIHBAHHS 11 22 16 24 - 40 31 14 - 25 19

(yBenmueHue HCXOHOTO KOMIIOHeHTa KBT*u B %)

TpeGyemblit 00beM KannTaa jiis yCTaHOBKH 0€3 CUCTEMbI 515 724 568 1161 - 1486 | 1286 | 1169 - 1565 | 1326

yrasmuBanns (fomwt. CIIA/kBr)

OO61uit TpeOyeMblil KaUTAaJ IS yCTAHOBKH C CHCTEMOH 909 1261 998 1894 - 2578 | 2096 | 1414 - 2270 | 1825

ynasnusanus (qowr. CHIA/kBT)

IIporeHTHOE yBETMYEHNE KANNTANbHBIX 3aTPAT HA CHCTEMY 64 100 76 4 - 74 63 19 - 66 37

ynasnuBaHus (%)

CIID 6e3 cucremsl yiaasausanus (gomn. CIIA/KBrey) 0,031 0,050 | 0,037 | 0,043 - 0,052 | 0,046 | 0,041 - 0,061 | 0,047

CII3 Tombko ¢ cucremoi ynasmuanus (gomr. CIIA/kBreu) 0,043 0,072 | 0,054 | 0,062 - 0,086 | 0,073 | 0,054 - 0,079 | 0,062

Yeeanuenne CI13 ¢ cucremoit ynasnusauus (gomn. CIIA/kBru) | 0,012 0,024 | 0,017 | 0,018 - 0,034 | 0,027 | 0,009 - 0,022 | 0,016

Ipouentroe ysemuuenne CIID ¢ cucremoil ynasnusanus (%) 37 69 46 42 - 66 57 20 - 55 33

Croumocrts yncroro 3axsauentoro CO, (nomn. CIIA/rCO,) 37 74 53 29 - 51 41 13 - 37 23

CreneHb JOCTOBEPHOCTH CTOMMOCTH yIIaBINBAHMS cpefuss CpemHsIst CpemHss

(cm. Tabamiry 3.6)

Coxpameﬂuﬂ: PCHpCBeHTaTI/IBHaﬂ BEJIMYNHA OCHOBAHA HA CPEJTHEM 3HAUCHUHU BEJIUYNH, YKa3aHHBIX B Pa3HbIX UCCIIEIOBAHUSX] CII3 = cronmocTh IIPOU3BO/ICTBA JJIEK-

TPOSHEPTUH; H3T = unxHee 3Hauenune Temnorsl. Cm. pasnen 3.6.1 JUIs pacdeTa pacxojia QHEPruy MPpUMEHUTEIIBHO K YCTAaHOBKAM € CHCTEMOT yJIaBIuBaHUS.

[Tpumevannus: [Jnana3oHs! H penpe3eHTaTHBHbIE BeJINUNHLI OCHOBAHbI Ha AaHHLIX U3 Tabmun 3.7, 3.9 n 3.10 CnenuansHoro foknafa. Bee ganuble 00 ycTaHOBKAX Ha
VII u ¢ KIIKT mpuBojsTCst TONBKO It OUTYMIHO3HBIX yrueit npu croumoctu 1,0-1,5 pomn. CIIATIx! (H3T); Bce ycranosku Ha YII SBASIOTCS CBEPXKpPUTHYEC-
knmn efuaniami. Janasie o KIITIT ocHOBaHbI Ha CTOMMOCTH MPHPOAHOTO Tas3a B pasmepe 2,8-4,4 nomn. CHLIA T (#a ocioBe H3T). CronmocTs npuBOfuTCS B
NOCTOSIHHBIX HeHax B foii1. CIIA 3a 2002 r. MomHOCTb 9HEProycTaHOBOK HaXOAUTCA B uanasone npuodnusutensHo 400-800 MBt 6e3 ynasnusanus u 300-700 MBt
¢ ynapnusanneM. KoadduuuenTsl Harpy3ku KoneGmoTest B Ananaszone 65-85 % st yecraHoBOK Ha yrite i 50-95 % 1715 ra30BbIX YCTAHOBOK (CpejiHee 3HAUCHNE IS
Kaxjoit = 80 %). Koatduunuents: moctrosHHbIX 3aTpat Kosnebmiores B Ananasone 11-16 %. [Tonnas croumocts BkimtoyaeT komnpeccuto CO,, HO 6€3 TONONHUTEIbHBIX

pacxofioB Ha TpaHCIOpTHPOBKY 1 XpaneHue CO,.

NEKTPOCTAHIUSMH, PAOOTAIOLIIMHI Ha YIJIE X 000PY/IOBAHHBIMI CHCTE-
Mol yaBiiBaHus 1 63 Hee. [TocreqHne necneoBatns OKa3bIBaloT
Takxe, 4To anekrpocTanuuu ¢ KIIKT Obun Heckonbko 6onee foporo-
CTOSIIIMH G€3 CHCTEMBI YITaBINBAHNS H HECKOIBKO MEHEE IOPOrOCTOsI-
IIFMH TIPY HAJIMIAH CHCTEMBI YIIABIMBAHMUS 110 CPABHEHUIO C 3NEKTPO-
cranuusamu Ha YII ananoruynoro pasmepa. B To xe Bpemst pasHuua B
CTOMMOCTH MEXJy 3HeproycraHopkamn Ha Y11 u sHEproycTaHOBKaMu
¢ KIKT ¢ cucremoii ynasnusanns CO, nimn 6e3 Hee MOXET MEHSITHCS B
3HAYUTENIbHBIX TPEfiENIax B 3aBUCHMOCTH OT THIIA YIVIS M APYTHX MECT-
HbIX (DAKTOPOB, TAKHX KaK CTOMMOCTb KaNuTaMA I KaXKIOro THIA yc-
TaHOBKH. [T0CKOMBKY €lnie He H3rOTOBICHB! NOTHOMACIITA0HbIE CHCTE-
Mbl ¢ YXY, padotatomue Ha ocHoe KIIIIT, YTI u KIIKT, B HacTosmee
BpEMsI HEBO3MOXKHO OIIPEIENHTD C BBICOKOII CTENIEHBIO OCTOBEPHOCTH
aBCOMIOTHYIO HIIN OTHOCHTENIBHYIO CTONMOCTD THX CHCTEM.

He 651110 mpoBefieHO MIPOKUX MCCIEN0BAHII BOIPOCA O CTONMOCTH

MOJIEPHH3AIIN CYIIECTBYIOUINX 3HEPTOYCTAHOBOK MOCPENICTBOM 000-
pynoBanus ux cucremamu yinasnusanusi CO,. B Heckonbkux JoK/afax
YKa3bIBAETCS, UTO CHAOXKCHHE CYIIECTBYIOMENl YCTAHOBKH aMIHOBBIM
cKpy0OepoM puBoauT K Oonbiuemy cHuskernto KIIJT u Gonee BbicokuM
pacxofam IO CPABHEHUIO C TEMHU, KOTOpbIe NoKa3ans! B Tabmuue TP.3.
ITpoBenieHHbIE OrpaHNYEHHbIC NCCIIEI0BAHNS TAKKE CBUIETENIBCTBYIOT O
TOM, 4TO G0JIee IKOHOMIIECKH 3((heKTHBHBII BAPHAHT 3aKTI0YACTCA B
COYETAHNI MOJIEPHI3AIIIH IOCPENICTBOM YCTAaHOBKH CHCTEM YIIABIHBAHUS
C PEKOHCTPYKIHEl oilepa i TYpOMHBI i IOBBIIEHNS 3¢ (heKTHBHOC-
TH 1 IPOH3BOIUTEBHOCTH YCTAHOBKH. B OTHOIIIEHNN HEKOTOPBIX CyIIec-
TBYIOIIUX YCTAHOBOK, HCCIEJOBAHMS MOKA3bIBAIOT, YTO AHAIOTMYHbIC
BBITOJ{bl MOXKHO ITONY4NTh OMarojjapst mepexofy Ha HOBBIM AMEKTPOIpH-
Bopt ¢ crcremoit KIIKT, KoTOpast BKITIOYAET TEXHONOTHIO YIaBINBAHMSA
CO,. [TpakTrueckas 0cyIecTBIMOCTD i CTOUMOCTb BCEX 9THX BAPHAHTOB
B 3HAYNTENIBHON MEPe ONMPENENSeTCs KOHKPETHBIMH TS IAHHOTO MECTa
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(pakTOpamm, B TOM yncie pazmepom, Bospactom i KIJ1 rarHoi a7eKTpo-
CTAHIINH, & TAKKE HATTHINEM IOTOITHUTEBHOTO IPOCTPAHCTBA.

B rabmune TP4 nokazana croumocts yaasiusanus CO, npu
IPOM3BOJICTBE BOROPOAA. B JaHHOM ciiyuae cTOMMOCTD ylIaBIuBa-
Hus CO, onpepensieTcs raaBHbIM 00pa3oM CTOMMOCTbIO BBICYLIN-
BaHus u xomnpeccuu CO,, nockonbky cenapanust CO, yxe ocy-
IECTBIICHA B KAUECTBE YaCTH MPOIECCa TPOU3BOJICTBA BOXOPOJA.
Croumoctsb ynaBimuBanugd CO, yBennuuBaeT NpuONU3UTEILHO HA
5-30 % cTomMOCTH IPON3BOACTBA BOJOPONA.

Y XY MoXeT TakxKe IPUMEHATLCA B CUCTEMAX, HCIIONb3YIOLUX TOII-
JHBO HA OCHOBE OMOMACCHI MITH MCXOJHOE ChIPbE KaK TAKOBOE HIIH B COUE-
TAHMH C HCKOMIAEMBbIM TOILTHBOM. B HECKOMBKHX HCCIIEOBAHMSX aHAN-
31pOBaNach CTONMOCTb MOJOGHBIX CHCTEM, COUETAIONINX YIIaBIHBAHHC,
TpaHCIOPTHPOBKY 1 Xpanenne. Ynasmmsanue 0,19 MTCO, Torr! yeranos-
kot Ha 6momacce ¢ KIIKT 8 24 MBT onenmBaeTcs MpEMEHATEIHHO K UHC-
tomy 3axBauennomy CO, npubiusnrensto B 80 fomt. CLIA/TCO, (300
pomt. CIIA/TC), 4To COOTBETCTBYET MOBBIIICHHIO CTOMMOCTH TIPOU3-
BoyicTBa anektposnepran noutn Ha 0,08 gom. CIIA/xBru. [IpoBeaero
CPaBHHUTEIBHO MaJIo nccienopanuil ynasmisanus CO, s Ipyrux mpo-
MBIIIIEHHBIX NIPOLECCOB C HCTONb30BAHNEM HCKONAEMOTO TOIINBA, H
OHH 00BIYHO OrPAHIYNBAIOTCS CTOMMOCTbIO YIIABIHBAHMNS, YKa3bIBAEMOI
TOIIBKO B KAYECTBE CTOMMOCTH TOHHbI 3aXBAYEHHBIX MM IIPEJOTBPAILCH-
HbIX BbIOpocoB CO,. B nemom CO,, moMydYeHHbII B pe3ysIbTaTe pasHbIX
TIPOLECCOB, 3HAYUTENBHO OTINYACTCS TTOKA3aTeNSIMH JABNEHHS i KOH-
LeHTpauui (cM. pasfel 2). B pesynsrare 3TOr0 CTOMMOCTb YIaBITHBA-
HIS B Pa3HBIX Tporieccax (LeMEHTHbIE U CTaJeHTeHHbIe IPENIPHATHS,

HeTeOUHCTHTENbHbIE 3aBOIBI) OTIMYAETCS CYIIECTBEHHBIM 00pa3’oM
1 COCTABIISET MPUMEHNTEIBHO K uncTOMy 3axBadeHHOMy CO, mopsjka
25-115 momn. CIIA/TCO,. CTonMoCcTh eIUHMAIIBI YAaBINBAHAS 0OBITHO
HIDKE JUTS1 TIPOLECCOB, B XOie KOTOPBIX MOMYYaeTCss OTHOCHTEIBHO UHC-
oii oToK CO, (Hampumep, nepepaboTKa MPUPOJHOTO ra3a, MPOU3BOJIC-
TBO BOJOPOJa 1 IPOM3BOICTBO AMMHAKa), KK 9TO BHHHO [0 YCTAHOBKAM
IUI4 IIpOU3BOJiCTBa Bojopopa B Tabmuue TP4, xorna crouMocTb YHCTOro
3axsauennoro CO, konebnercs B mpeaenax 2-56 gomt. CIIA/TCO,.

Hosble unn ycoBepiueHcTBOBaHHbIE MeTOfB! YiaBnuBanus CO,,
HCIONB3YEMbIE B COYETAHHUH C COBPEMEHHBIMU 3HEPTOCHCTEMAMH 1
TEXHOIIOTHSIMI TIPOMBIIIICHHBIX MPOLECCOB, MOTYT CHU3UTh CTOH-
moctb yinaBmuBanus CO, u pacxop 9Hepruu. XoTs pacXofibl Ha mep-
BbIE B CBOEM POJIe KOMMEPUECKHE YCTAHOBKI HEPENIKO MPEBBIMAIOT
TNEPBOHAYANbHBIE OIEHKH CTOMMOCTH, CTOMMOCTb MOCIEMYIOLINX
YCTaHOBOK, KaK IPABIIIO, CHIXKAETCS B PE3YJIbTaTe MOMYIEHHS PaK-
THYECKNX 3HAHUM 1 APYruX (akTopoB. HecMoTps Ha Hanmume 3Ha-
YHTENbHON HEONPE/ICNICHHOCTH B OTHOLICHHH BEJTHYMHBI H CPOKOB
COKpalleHnil OyAYIINX PacxoioB, U3 JIUTEPATYpPbI CIEAYET, UTO NPH
ycloBuH npopoixkenus pesrenasroctu B oonactu HUOKP, ycosep-
IIEHCTBOBAHMS B 0OMACTH KOMMEPUYECKIX TEXHOIOTHI MOTYT IpH-
BECTH K YMEHBIICHNIO TEKYIINX pacxofioB Ha ymasiuBanue CO, no
menbmeit Mepe Ha 20-30 % B mocreytomme npuoamuTensHo 10 e,
TIPH 3TOM HOBBIE pa3pabaTbIBaeMble TEXHOIOTHH MOIYT 00ECIIEUHTD
oee CyIECTBEHHOE CHIDKEHHE CTOMMOCTH. byjyiee ymMeHbIIeHne
CTOMMOCTH OY/IET 3aBICETh OT BBE/ICHNS B ICHCTBIE M IPHHSITHS PbIH-
KOM KOMMEPUYECKHX TEXHOJOTHI, a Takske cTabunbHbIx HUOKP.

Taoauna TP.4. Pestome cronmoctu ynasnusanus CO, 71 HOBBIX yCTaHOBOK 110 POM3BOCTBY BOIOPOJiA, ACHCTBYIONINX HA OCHOBE COBPEMEHHOI TEXHOJIOTHII.

Hogas ycranoBKa JIUIsi IPOM3BOJCTBA BOJOPOAA
PaGouiie i CTONMOCTHBIE XaPAKTEPHCTHKH
uanazon
; . PenpesenTaruBHas BeTnInHA
HIKHHAT BEPXHHI

Kosdduuuent Boi6pocos 6e3 yrasmusanus (krCO, TIx") 78 |- | 174 137
KoadpuumenT Bo16pocos ¢ yrasmusanmneM (krCO, TIx") 7(-128 17
IpouenTHast gons cumkernst CO, va Ik (%) 72 |- 196 86
KIIJ] ycTanOBKHM ¢ cucTeMOil ynaBanBanus, Ha ochose H3T (%) 52 |- |68 60
Pacxop aHepruu Ha yaBnuBanue (GONbIINIT HCXOHBII KOMIOHEHT B % *TTIx?) 41-122 8
Croumocts Bofjopopia 6e3 yiasnuanust (gomn. CITATIx!) 6,5 |- 110,0 7,8
Cronmoctb Bojopopia ¢ ynasinusanueM (gomn. CITATIx!) 75|-1133 9.1
Hossrmenne cronmoctn H, ¢ ynasnusanuem (goit. CUTAT/Ix) 03[-133 1,3
[IponenTHOE yBenuuenue croumoct H, ¢ ynasinusanueM (%) 5/-133 15
Croumocts yncroro 3axsauenroro CO, (gomr. CIIIA/TCO,) 2|-156 15
YpOBEHb IOCTOBEPHOCTH CTOMMOCTH YJIaBIHBAHHS CpEHMIT—BbICOKHI

[Tpumevanns: [Inana3oHsl 1 penpe3eHTaTHBHbIC BEIMYNHBI OCHOBAHBI HA JAHHBIX 13 Tabmuubl 3.11. Bee pacxonbl, mpuBeeHHbIe B 3Tl Ta0NNMIE, OTHOCATCS TOIBKO K

ylaBIMBAaHMIO i HE BKIIOYAIOT PACXO[bl Ha TPaHCIOPTUPOBKY 1 xpaHerune CO,. CTouMocTs NpHBOANTCS B OCTOSHHBIX nieHaX B o1, CIIA B2002 r. icXoiHbIM ChIpbEM

JUISL yCTAHOBOK IO MPOM3BOJICTBY BOJOPOJiA SBISIOTCS mpupofHsit ra3 (4,7-5,3 pomn. CHIATIx!) umu yroas (0,9-1,3 gonn. CIIA'TIx!); HeKOTOpbIE yCTaHOBKH,

Ka3aHHbIC B H HHBIX, TOMHMO B BbI THIBAIOT ANEKTPOIHEPTHIO. MIHEHTbI IOCTOSHHBIX 3aTpat KoneOmores B npefenax 13-20 %. [Tonnas
yKa3aHHbIE B Habope fa OMIMO BOJIOPOJia BbIPaOaThIBAIOT 371eKTpoaHepruio. Koadduune 0CTO 3aTpart Konebmiores B mpefenax 13-20 %. [Toana

cronmocTs BKitoyaer komnpeccito CO,, Ho 6e3 JONOTHATENbHBIX PACXOJ0B Ha TPAHCIOPTHPOBKY 1 xpanerne CO, (cm. paspen 8 iuis moiHoii croumoct YXY).



4. Tpancnopruposka CO,

3a HCKIIOYEHHEM CIyyacB, KOTJa YCTAHOBKH HAXOJSTCS HEMOCPENC-
TBEHHO HaJl MECTOM [e0JIOTHYECKOr0 XpaHeHns, 3axsauenHslit CO, fon-
eH ObITh IOCTABJICH W3 TOUKH YIaBIHBAHIS K MECTY XpaHeHHs. B aTom
pasjiene paccMaTpUBAOTCS OCHOBHbIE clI0cO0bI TpaHcnopTipoBku CO,
11 OLIEHHBAIOTCS ACMIEKTHI, CBSI3AHHBIE CO 30POBBEM, OE30MACHOCTBIO 1
OKpY:KAFOIIEl CPEfIoil, a TAKKE PACXOJIBL.

Cnocobwvt mpancnopmuposxu CO,

Tpy6onpoBoib! (DYHKIMOHUPYIOT CETOfHS B KAU€CTBE COBEPIICHHON
PBIHOYHOII TEXHONOTHH I SBISIOTCS HAHOOJEE PaclpoCTPAHEHHBIM
cnoco6om TparcnoptupoBkn CO,. T'azoo6pasmbiit CO, 06BIYHO
CXKUMAIOT 1o fiaBieHust Oonee 8§ MIla, ¢ Tem 4TOOBI PENOTBPATUTD
NIBYX(ha30Bble PEXUMbI OTOKA ¥ NOBBICUTD MIOTHOCTH CO,, Onaro-
Jlapst 4EMY OH CTAHOBUTCS G0IEe IETKIM I MEHEe JOPOTOCTOSIIIIIM [ITTSI
TpancnopTHpoBkr. CO, MOXKET TaK3Ke IePEBO3UTHCS B BIUJIE KUAKOCTH
CY/JaMH, aBTOJOPOKHBIM HIIH 3KeTIE3HOOPOKHBIM TPAHCIIOPTOM, IIPH
aToM nepeBo3ka CO, OCYIIECTBIAETCS B H30IMPOBAHHBIX IICTEPHAX
TIPH TEMIIEpaType, KOTopast 3HAUNTENIBHO HIXKE TEMIEPATYPbl OKPY-
JKAIOMIEH CPEJIb, ¥ IIPH ropasfo 60see HU3KOM [IaBICHUN.

ITepsbrit TpyGoOmpoBO GOMBIION MPOTSKEHHOCTH IS OCTABKH
CO, Berynun B feitctere B Havazne 1970-x ropos. B CIIIA mo Tpy6o-
TIPOBOAY MPOTSKEHHOCTHIO cBbiie 2 500 kM foctasistercs Ooinee 40
MrtCO, B rof u3 €CTECTBEHHBIX 1 AHTPONOrEHHBIX HCTOYHIKOB, [IIaB-
HbIM 00pa3oM B Takue Mmecta B Texace, rae CO, ucnomb3yercs st
[TVH. 311 Tpy6ONpOBOJIbI ACHCTBYIOT B PEXKUME «ILIOTHOH (ha3bl» (B
KOTOPOM IIPOHCXONIUT IOCTOSTHHAS IIPOTPECCHS U3 Ta3a B XXHUAKOCTH 0e3
SIBHO BBIPAXCHHOTO H3MEHEHNS (ha3bl), i IPH TEMIlepaType OKpyxKa-
TOIIeH CPefibl M BBICOKOM JIaBNeHNH. B GobmmHCTBE 3THX TpyGompo-
BOJIOB TIOTOK NIPHBOAUTCS B JIBIKEHIE IOCPEICTBOM KOMIIPECCOPOB HA
BEpXHEM KOHIIE TIOTOKA, XOTs Y HEKOTOPBIX TPyOOIPOBOJIOB HMEIOTCS
TIPOMEKYTOYHBIE (BCIIOMOTaTeIbHbIE) KOMIPECCOPHBIE CTAHIIHH.

B HekoTOpbIX cuTyanusx uian Mecrax Tpascnoptuposka CO, cy-
JlaMH MOKET OKa3aThCsl 9KOHOMHIYECKH O0JIee BBITOHOM, 0COOEHHO
korga CO, HeEOOXOMMO NEPEBO3UTh HA OOJIBLINE PACCTOSHUS WU
uepe3 Mope. Ckuxennble HedTsiHbie ra3sl (CHI, riaBHbIM 06pazoM
nponas u 6yTaH) MepeBO3STCA B KPYIHOM KOMMEPUYECKOM 00beMe
Mopcknmu Tankepamn. CO, MOXET NepeBO3UThCs CYJaMil B 3HAUH-
TENbHON Mepe TaKuM e criocodom (06bruno mpu AaBnennn 0,7 MI1a),
OIHAKO TIOfj00Hast IEPEBO3KA OCYIIECTBISETCS B HACTOSIIEE BPEMS B
HEO00JIbILIOM 00'bEME BBULY OTPAaHMUEHHOTO CIIPOCa. XapaKTePUCTHKI
cxmxerHoro CO, ananoruynsl xapakrepuctukam CHI u MaciuTaObl
HCNOJb30BAHNS] JAHHOI TEXHOJIOTHH MOTYT OBITh YBEIMIEHBI IO Pa3-
Mepa KpynHbIx nepeBo3unkos CO,, ecu noTpedyercst yoBIeTBOpe-
HHE CIIPOCA HA TO0OHbIE CHCTEMBI.

I[TepeBo3ka aBTo- U XKeNE3HONOPOKHBIME IIUCTEPHAMH TaKKe
SBIISIETCS TEXHHYECKH OCYIICCTBUMBIM BApPHAHTOM. DTH CHCTE-
Mbl nepeBo3sT CO, npu temneparype -20 °C u gaBnenun 2 MIla.
OnHAaKO OHN SIBISIOTCS HEOKOHOMHYHBIMH 110 CPAaBHEHHIO C TPY-
0OIPOBOJIAM I CY/IaMH, 32 HCKITIOYEHHEM OUEHDb MalbIX 00bEMOB,
¥ BpSI| 1M HOAXOAAT [t Y XY B KpyIHOM MaciTade.

Texnuueckoe pearome 29

Acnexmbl, c8s3anHble ¢ OKpyHcaiouell cpedol, 6e30nacHoCmvio
U puckamu

TouHo Tak Xe, KaK CYIECTBYIOT CTaHAAPTBI IS TTPHPOJHOTO ra3a
TIPIMEHATENBHO K TPyOONpPOBOAAM, ClefyeT pa3paboTaTh MUHH-
MasbHble cTaHfapThl A1 CO, «TpyOONpOBOAHOIO KauecTBax», OC-
KOITbKY TIPOUCXOMIUT AallbHEIIee pa3BuTHE NHPPACTPYKTYPBI TPY-
oonposopoB i1 CO,. CoBpeMeHHbIE CTaHAAPTbI, pa3padOTaHHbIE
TJ1aBHBIM 00pa3oM B KoHTeKcTe mpnmeneHnit [TH, ve 06513aTenbHo
SBIISIOTCS HIEHTUYHBIMU TOMY, 4TO oTpedyeTcs fuist Y XY. Baxnoe
3Hauenue s [IMH nmeeT Hus3koe copepkanue a30Ta, OfHaKO 3TO
He OyfeT cTonb cyuecTBeHHbIM s Y XY. B T0 xxe BpeMms, [uis Tpy-
6onposopia ¢ CO,, TpOXOASIIETo Yepe3 HaceIeHHbIE PAfIOHBI, MOKET
0TpeOOoBaThCS, BEPOSTHO, 00JIee HU3KOE, KOHKPETHO ONpPEENIEH-
Hoe MakcuMainbHoe cofepxkanue H,S. Kpome Toro, just gocraBku
CO, o Tpy6oIpoBOAY Uepe3 HACEIECHHbIE PailoHbI TPeOyeTCs BEI-
00p OAPOOHOr0 MAPIIPYTa, HAJIMYHIE 3ALUThI OT YPE3MEPHOTO [1AB-
JIEHNs1, CHCTeMbI OOHAPYXEHHS YTEUKN U APYTHe KOHCTPYKTHUBHBIE
oco0eHHocTH. OffHaKO He IPEANoaaraeTcsi Kakux-1u00 cepbe3HbIX
TPENATCTBAM 7151 KOHCTPYKIHH TpyOompoBofa it YXY.

Yreuka CO, B aTMoc(hepy MOKET IPOUCXOANTH BO BPEMs TPAHC-
TIOPTHPOBKH, XOTsI IOTEPH 13 TPYOONPOBOIOB B PE3YIIbTaTE YTEUKH
SABIIAIOTCS BechbMa HesHaunTeIbHbIMIL. CyXoll (He comepxKariuil Bia-
ri) CO, He SIBIAETCS KOPPO3HOHHO—-arpPeCCHBHBIM U Maprasie-
BO-YIJIEPOJUCTBIX BHOB CTANH, KOTOPbIE OOBIYHO HCIONb3YIOTCS
115 TpyOoIIpoBOfoB, Aaxe ecnu CO, CONEpXKUT TaKue 3arpA3HUTENH,
KaK KHCIIOPOJ, a TaKxKe OKHCH cepbl 1k a30Ta. C Apyroil CTOpOHBI,
HacemeHHbId Braroii CO, sBISETCS BechMa KOpPPO3HOHHO-arpec-
CHBHBIM, 1 103TOMY TpyOonposop st CO, B JTaHHOM cllyyae He00X0-
JIMO M3rOTABINBATh U3 KOPPO3UECTOHKOTO CIJIABA WM OH JOTXKEH
OBITb ITOKPBIT U3HYTPH CIIABOM I MMETh CILIOIIHOE TOTIMEPHOE
nokpsITie. HekoTopbIe TpyGOIpOBOAb! H3TOTABINBAIOTCS U3 KOPPO-
3HECTONKHX CINIABOB, XOTS CTONMOCTH MAaTEPHAJIOB B HECKOJIBKO Pa3
TIPEBBIIIACT CTOMMOCTD MapraHIEBO—YTIIEPONUCTBIX BUOB CTANH. Y
CyI0B 0011jas MOTEPsl B CBS3H C BBIOPOCOM B aTMOC(eEPy COCTABIISET
3-4 % ua 1000 KM, yIHTBIBaS IPH 3TOM KaK MOTEPH OT MCTAPEHNS,
TaK 1 BBIXJIONHbBIE Ia3bl CYOBBIX fiBHTaTerneil. Mcnapenne MOXHO
YMEHBIIHTD TOCPEICTBOM YJIABIMBAHMS H CKIDKEHHS, @ OBTOPHOE
yIaBINBaHAE PABENET K CHIXKEHMIO ToTeps fio 1-2 % Ha 1 000 km.

MoryT TaKkXe Ipou30ilTH aBapui. B ciryyae cymecTBYIOMUX TPy-
6omposopos CO,, KOTOpbIe HAXOAATCS TIIABHBIM 00pPa30M B pailoHax
C HU3KOM INIOTHOCTBIO HACEJIEHHS, IPOUCXOUT MEHEE OJJHOTO PErHC-
tpupyemoro uniueHTa B rof (0,0003 Ha KM-TOj1) 6€3 KaKux-Tin6o
TEJIECHBIX NIOBPEKACHHIT HITH CMEPTEIBHBIX HCXO0B. DTO COOTBETC-
TBYET OIBITY PaBOTBI ¢ TPYOOMPOBOIAMH ISl YIIIEBOJOPONIOB, 1 ITOC-
JIeNicTBHS He OYAYT, BEPOSTHO, 60JIEe CEPhE3HBIMMU, HEXKEH MOCIEfIC-
TBUSI aBapHil, CBSI3aHHBIX C IPUPOAHBIM ra3oM. [Tpu MopcKoil TpaHc-
TIOPTHPOBKE MOTEHIMATBHYI0 ONACHOCTh NPEJICTABISAIOT TAaHKEPbI
JUIs YI7IEBOIOPOJIHBIX Ta30B, OTHAKO TIPU3HAHNE JAHHON ONAacHOCTH
TIPHBEJIO K YCTAHOBIEHNIO CTAHAAPTOB B OTHOLICHHH IPOEKTHPOBA-
HIISL, CTPOUTEIBCTBA 1 (PYHKIIMOHNPOBAHHS, ¥ CEPhE3HbIE HHIMICHTBI
SIBIISTIOTCST PEMIKIMIL
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MokazaTtenb maccosoro notoka (MTCO, ron™)

Pucynox TP.5. TpancnopTHble pacxofipl Ha Geperosbie W Mopckue Tpy6o-
nposopsl, B ot CIIA/TCO,/250 kM B Bijie (DyHKINK IOKA3aTEls MACCOBO-
ro pacxoa CO,. I'pacpuk nmokaspIBaeT BbICOKHE OLEHKH (TOUCUHBIE TMHIH) I
HI3KHE OLCHKH (CIUIOIIHbIE JINHUH).

Cmoumocmsb mpancnopmuposxu CO,

OueHka cTrouMocTH OblIa TPOBEfieHa Kak i1 Tpancnoptuposku CO,
0 TPyOOIPOBOAY, TAK M MOPCKHM IyTeM. B KaxyoM ciydae cTo-
MIMOCTb B 3HAYMTEIBHOI MEpE 3aBHCHT OT PACCTOSIHIS 1 TPAHCIIOP-
THpYeMoro Kommdectsa. [Ipn ucrmonb3oBaHmi TpyOOIPOBOKOB CTO-
MMOCTb 3aBHCAT OT TOTO, IPOXOJIUT JI TPYOOIPOBOA 10 GeperoBoil
T MOPCKOIT 30HE, SBIACTCS JIM JAHHBIN PAiiOH MeperpysKeHHbIM, a
TaKXe UMEIOTCS I Ha MapIIPyTe TOPbI, IUPOKIE PEKH I 3aMep3-
il TpyHT. Bee 311 (hakTOphI MOTYT YABOUTDH CTOMMOCT B pacueTe
Ha E[MHUIY JTHHBI, NIPH elie OOMbIIell CTOMMOCTH IS TPyOOIpo-
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Pucynox TP.6. Pacxopp1 noka3sans! Ha guarpamme B Bujie foit. CILIA/rCO, mpu Tpanc-
TNOPTHPOBKE B 3aBHCHMOCTH OT PACCTOSHIS [Nl GEPEroBbIX TPyOGOIPOBOJOB, MOpPC-
KIX TPyGONPOBOIOB I NEPeBO3KIL CyJaMU. Pacxonibl, cBs3aHHbIE ¢ TPYGONPOBOJAMH,
TPUBOJATCA [ MAaccoBoro motoka B 6 MrCO,ro’. CTomMOCTb NIepeBo3KH CyfaMHu
BKIIIOUAET IIPOMEKYTOUHOE CKJIAUPOBAHHE, TOPTOBBIE COOPbI, CTOMMOCTD TOPIOYEro
HTIOTPY304HO-PA3rpy30uHble padoTbl. CTOMMOCTD BKITIOYAET TAKKE IONONHUTENbHbIE
PACXOJIbI Ha CXKILKCHIIE 10 CABHEHIIO € KOMIPECCHEI.

BOJIOB, IIPOJIETAIONINX B HACENEHHBIX paiioHax. JIo0ble AOmONHE-
TeIIbHBIE PACXOMIbI HA MIOBTOPHYIO KOMIPECCHIO (BCIIOMOTATENbHbIE
HACOCHBIE CTAHIIMH), KOTOPbIE MOIYT OKa3aThesl HEOOXOMHMBIMHE 7L
TpyOONPOBOAIOB GOTBIIEH MPOTSKEHHOCTH, OYAYT VIATHIBATHCA B
KayecTBE TPAHCIOPTHBIX PacxoioB. [Togo6HbBIE pacXofbl SBIAIOTCS
OTHOCHTEJLHO HEOOMBIINME 1 HE BKIIOUEHbI B IIPE/ICTABICHHBIE B
HACTOSIIIEM AOKYMEHTE OLEHKH.

Ha pucynke TP.S nokaszana cTouMocTh TPaHCHOPTHUPOBKH IO
TpyOONPOBOAY HAa HOMUHANBHOE paccTosHme B 250 KM. OHa 06BIYHO
cocrasmsier 1-8 pomt. CLIA/TCO, (4-30 ponn. CIIA/TC). Ha pu-
CYHKE MOKa3aHa TaKKe 3aBHCHMOCTb CTOMMOCTH TPyOOIpPOBOAA OT
nokasaredst MaccoBoro pacxofa CO,. CToMMOCTb CTalll COCTABISET
3HAUNTENBHYIO IOTI0 CTOMMOCTH TPYOOIPOBOJA, TOITOMY Koneha-
HUS TaKOI CTOMMOCTH (Takue Kak yjBauBanue 3a nepuoj ¢ 2003 no
2005 rr.) MOTYT CKa3aThesi Ha 001IIelt CTOMMOCTH TPYGOIPOBOJIA.

IIpu nmepeBo3Ke CyfaMy ONMPENETEHHBIMU KIIOUEBBIME (PAKTO-
pamu, OnpefeNIomIME 00LIIe TPAHCIOPTHBIE PACXO[bI, SBISIOTCS
€MKOCTb TAHKEPA I XapaKTEPUCTUKHA CHCTEM TOTPY3KH H PasTpy3KH.
Pacxopipl, cBa3anHbIe ¢ Kommpeccueil i cxukernem CO,, yanThIBa-
0TCS B PaMKax IIPEfICTABIEHHOI paHee CTONMOCTH yrnaBiauBanus. Ha
pucynke TP.6 maetcst cpaBHEHIE CTOMMOCTH TPAHCIOPTHPOBKH TI0
TpyOOIPOBOAY 1 IO MOPIO, & TAK3KE OKa3aHO 0€3yObITOUHOE PaccTo-
stHue. [Ipn HamTaum MOPCKOTo BapraHTa OH, KaK MPABHIIO, SBISETCS
0oJIee emeBbIM 10 CPABHEHMIO ¢ TPYOOIPOBOAMH IPH PACCTOSHMUSIX,
npeBblaomux npuomu3uTensto 1 000 kM, 1 npu 00beMax MEHEE He-
CKONbKUX MIILINOHOB TOHH CO, B rofi. B ciyyae XxpaHeHus B OKeaHe
Hanbomee MOAXOAIIAsl CHCTEMA TPAHCTIOPTHPOBKH 3aBHUCUT OT CIO-
co0a 3aKauMBaHMsl, @ IMEHHO CO CTAI[OHAPHOTO MIABAIOLIETO KOH-
TefiHepa, epeBATAIONIEr0cs CyHA IIIH TPyOompoBofia ¢ Gepera.

5. Teonornyeckoe xpaHeHue

B aToM pasjiente paccMaTpiBarOTCS TPH THITA TEOIOTHYECKUX (hopMa-
1K1, KOTOPBIM ObIIO y/ieTIeHO OOMbIIOE BHIMAHNE B KaUeCTBE BapHaH-
Ta reonormyeckoro xpanerns CO,: pe3epByaps! HebTH 1 Ta3a, rIy60-
KO 3aJIETAIOIIINE COTIEHOCHBIE (POPMAINHN 1 HE NMEIOIUE IPOMBIIIITIEH-
HOTO 3HAYeHHs YroybHble miacthl (pucyHok TP7). B kaxkjiom ciydae
reonornyeckoe xpanenue CO, COMPOBOXKIAETCS €ro 3aKaYiBAHUEM B
IJIOTHOM COCTOSHUHM B (POPMAIIHIO TOPOJibI, HAXOASIIYIOCS HIKE 3eM-
HO#l 1oBepXHOCTH. [0TeHnHaIbHBIMU KaHJUAATAMI ISl XPAHEHNs
CO, siBsitoTCs OpHCTBIE (POPMALUH IOPOJIBI, KOTOPbIE YAEPKUBAIOT
I (KaK B CITyyae BoIPaOOTAHHBIX HE(TSHBIX H Fa30BbIX INTACTOB) pa-
Hee YAeP:KMBAJIH KIIKOCTH, TAKIE KaK MPUPOAHBIH ra3, He(hTh UK
consiHble pacTBopbl. ITofxopsiue [ XpaHeHns (popManun MOryT
HAaXOMIUThCS KaK B OEPEroBbIX, TaK M MOPCKHX CEANMEHTALMOHHBIX
GacceilHax (ecTecTBEHHbIE KpYIHble YIIYOJNEHHS B 3eMHOH KOpe,
3aIOJTHEHHBIE OCAKAMH). YTONBHbIE TIACTBI MOTYT TaK:Ke HCIIONb-
3oBarbes st xpanenust CO, (em. pucynok TP7), kora otcyTcTByeT
BEPOSITHOCTD TOTO, UTO YTOJIb Oy/IET BIOCIEACTBIN Pa3padaThIBaThCs,
1 IIPH HAJIMYMH] I0CTaTOYHON HENPOHNIIAEMOCTH. BapiaHT XpaHeHns
CO, B yroJpHBIX IJIACTaX U NOBBIIIEHNE JOOBIYM METAHA HAXO[UTCH
TI0KA Ha [IEMOHCTPAIMOHHOM 3Tamne (cM. Tabumiy TP.1).
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0630p BapMaHTOB reosiorM4eckoro XxpaHeHus
1 BblpaboTaHHble HeTsiHbIE U Fra30Bble NnacTbl

2 Wcnonb3oBaHune CO, ANsi NOBbILLEHHOrO N3BRNeYeHns HedTn 1 rasa

3 nyboko 3aneratoLyme cConeHocHble hopmanum —
a) mopckas 30Ha b) 6eperosas 3oHa

4 Vicnonb3oBaHve COZ A4 NOBbILWEHHOro U3Blie4YeHna yrofibHoro MetTaHa

——— = [o6blya HeTK unu rasa

P TT T T

3akavaHHsbliii CO,

BN Xpavnuuiicn CO,

Pucynok TP.7. Metopbt xpanenust CO, B raryOHHHBIX IIOJI3€MHBIX reonornuecknx popmanusx. C pekynepanuei yriaeBojopoioB MOTyT coueTathes Aa Mertona: [IMH
(2) u [TNYM (4). Cm. Teker st 00bsicHenus atux MetofoB. (C paspemmenns OLIUTIIL)

Cywecmsyroujue npoekmut xpanenus CO,

T'eonornueckoe xpanenue CO, ocymecTBISETCs B paMKax Tpex Mpo-
€KTOB IIPOMBIILICHHOT0 MacmuTaba (mpoekTsl nopsika 1 MrCO, rox!
unn Gosiee): mpoekt Creiinuepa B CeBepHOM MOpe, TPOSKT YaibepHa B
Kanage nnpoexr Mn-Canaxas Amxkupe. [Topsaka3-4MrCO,,koTopsrit
B IIPOTUBHOM clTyqae GbLT Ob1 BLIOPOIIEH B aTMOC]EpY, YIaBIUBACTCS I
XPAHHTCS EXETOfHO B T€ONOTMYEcKUX (hopManusix. [JononHuTeMbHbIe
TPOEKTHI epednciensl B Tabmmme TP.S.

ITomumo ocyiiecTBISEMBIX B HACTOSLIEE BPEMsI IPOEKTOB Y XY,
exeronno s neneit [IMH 3axkaunsaercst 30 MrCO,, rnaBHBIM 06-
pasom B Texace, CIIIA, rae I[TMH navamocs B Hagame 1970-x rofos.
Bomburyto gacts aToro CO, NOMyyaroT U3 €CTECTBEHHBIX 3aJleXel
CO,, obHapyxeHHbIX B 3amajHbix pernonax CIIA, n ero ompere-
JIEHHAS! YacTh MIOCTYIIAET U3 aHTPONOTCHHBIX ICTOYHNKOB, TAKHX KaK
nepepaboTKa NPUPOHOTO Ta3a. 3HaunTtenbHoe KonmuecTso CO,, 3a-
kagaxHoro s [TVH, no6siBaeTcs BMecTe ¢ He(THIO, OT KOTOPOH OH
OTJIeIISIETCS U 3aTeM BHOBD 3aKadmBaeTcs. [Tocie u3BneueHns HepTi

CO, MOKET COXPaHSATBCS B LENSIX CMSATYEHNS BO3[ICHCTBHS HA N3MEHE-
HIE KIIMMaTa, BMECTO TOro 4To0bI BRIOPACKIBATHCS B aTMOC(epy. ITa
omepanys INIAHAPYETCs B PAMKaX IPOeKTa YaiOepHa.

Texrono2us u MexaHu3mbl XPaHeHUus

Jns 3akaunmBannss CO, B rnyOMHHBIE TeOOTHYECKHE (POpPMALHH
IPAMEHSIOTCS BO MHOTOM T€ K€ CaMble TEXHOJIOTHH, KOTOpbIE ObLIH
pa3paboTaHbI OTpACIBIO TI0 pa3Befke 1 foObrde HedTh 1 rasa. [Ipn
IPOEKTHPOBAHMH 1 OCYIIECTBIECHUH T'E€OIOTMYECKOr0 XpaHEHMS
JalbHellIIee PasBUTHE MONYYMIH TEXHOJNOTHS OYpeHHS CKBAXMUH,
TEXHOJIOTHS 3aKAUYMBAHMS, KOMIBIOTEpHAS MMHUTALMS AHMHAMHYEC-
KHX XapaKTepHUCTHK pe3epByapa XpaHeHHs H METOIbI MOHUTOPHHTA
CYIIECTBYIOMNX MPUMeHeHH L. [{pyrue BUjibl IPAKTHKY 3aKa4HBAHIS
TIOJ] 3EMITIO TAK>Ke 1al0T HeOOXONUMBIIT ONbIT paboThl. B wacTHOCTH,
XpaHEeHHe IPUPOJHOTO T'a3a, 3aKaYNBaHAE KHUAKIX OTXOH0B Ha GOIb-
11yt ryOmHy 1 ynanerue kucioro rasa (emecu CO, n H,S) ocymecr-
pistauch B Kanage n CIIA ¢ 1990 1., Tak e B METATOHHOM MacIiTaoe.
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Ta6nuna TP.5. Mecra, rie xpanerne CO, ObII0 OCYIIECTBIEHO, OCYIIECTBISETCS B HACTOAIIEE BPEMS MM MIIAHUPYETCS — OT HEOONBIINX
SKCIIEPUMEHTAJIBHBIX IPOEKTOB 10 KPYITHOMACIITAOHBIX KOMMEPYECKHX TPHMEHEHMNH.

Haspanne npoekrta Crpana Hauano Ipuéan3urenbublil O6mmi (nnannpyempnii)  Tun pesepsyapa s
3aKauMBaHus (T0)  CpeHeCYTOYHbIN NOKa3aTelb oonem xpanenns (1CO,) XpaHeHns
3akaunBanns (TCO,ecyTkn™)
VaitbepH Kanapa 2000 3 000-5 000 20 000 000 NH
Mn-Canax Auxup 2004 3 000-4 000 17 000 000 lazoBoe
MECTOpOX/IeHIe

Creitniaep Hopserus 1996 3000 20 000 000 Conenocnas opmanus
K12B Hupepnanns! 2004 100 (1 000 mnanupyercs Ha 8 000 000 Mosbimennoe

2006+) I3BIIEYEHNUE Ta3a
dpuo CIIA 2004 177 1 600 Conenocnas hopmanus
denn bur Benneit Kanapna 1998 50 200 TIMYM
Bacceitn unpmyi Kurait 2003 30 150 MnMymM
[06apu SAnonus 2004 10 200 nym
Pexomnon [onbira 2003 1 10 nyM
Toprou (mmanupyercs)  ABcTpanus ~2009 10 000 Hensgecren ConernocHas popManms
Cuoxsur (mnanupyercs)  Hopserus 2006 2 000 Hewussecren CouneHocHasi popMarus

[Ipennonaraercs, uro xpanenne CO, B pe3epByapax YIIEBOJOPO-
fla WM rIy60KO 3a/eraloliuX CONEHOCHBIX (hopMamusx 0ObIMHO OCy-
mecTBasercss Ha rmyounax Oonee 800 M, rjie B pe3yibTaTe JaBICHHS
1 Temmepatypsl okpyxatomei cpefbl CO, HAXONUTCS B KHAKOM HITH
cBepXKpuTHieckoM cocTossHuu. [Tpu atux yenosusx miorsocts CO, Oy-
neT HaxofuThes B mpepenax 50-80 % OT MIOTHOCTH BOABL JTO GIH3KO
K IIIOTHOCTH HEKOTOPBIX BHOB CBIPOI HE(TH, 1 IIPH ITOM BO3HHKAIOT
BBITAJIKHBAIOIIHE CHITBL, KOTOpBIE cTpeMsTest HanmpasuTh CO, B BepxHEM
Hanpasiennn. [Toaromy fns obecneyenus toro, uro0sl CO, ocTaaics
3aMKHYTBIM TIOJ| 3eMIIEil, BasKHO HAJIMYHE XOPOIIO FepMETH3UPYIOMIEH
TIEPEKPBIBAIOIIEIT TOPOfibI HAl N30PAHHBIM [I7151 XPAHEHNS PE3EPBYAPOM.
ITpu 3akaunBanuu nop 3emnto CO, cXUMaETCs U 3aNONHSAET NOPUCTOE
TIPOCTPAHCTBO B PE3Y/IbTATE YACTHYHOTO BHITECHEHHS Y2KE MMEIOIUXCS B
HeM KHKoCTell («CKHIKOCTH B TOUKe»). B He(hTAHBIX i ra30BbIX INIaCTaxX
BBITCCHEHNE KHUAKOCTH B TOUKe 3aKaunBaeMbIM CO, MOXET IPHUBECTH K
ocBoGoxeHnt0 Gombiel yactn nopuctoro odbema 1t xpanerns CO,.
B coneHocHBIX (hopMaIusX OLEHKH TOTEHIHAIBHOTO 00'beMa XPaHEHH s
SBISIOTCS G0Mee HU3KMMI 1 HAXOISTCS B TIPEfieNax OT NOpsiKa HECKOMb-
KHX IpoueHTOB 10 6onee 30 % oT 001ero 00beMa NopofibL.

IMocne 3akaumBaHus B (HOPMAIMIO-XPAHMIMINE YAEPXKHUBAEMast
4acTh 3aBUCHT OT COUCTAHNS (DU3MUECKHX U TEOXIMUUYECKNX MEXaHU3-
MOB yliepKnBaHus. Pusndeckoe yAepKUBAHHE C LEMbIO IPEIOTBpALIle-
Hus Murpanuu CO, B BEpXHEM HallpaBleHUH o0ecneunBaeTcs 01arofapst
CIIOF0 TVIMHHACTOTO CITAHIIA M ITMHACTOH OPOJTBI HAjl (hopMarueii-xpa-
HUITALIEM. DTOT HEMPOHNIIAEMbII CIIOH H3BECTEH KaK «IIePEKPhIBAIOIIAs
nopofia». [lononHuTeNbHAS (pU3MUecKas TOBYIIKA MOXKET CO3/aBaThCs
KANIJIISPHBIMA CHIIAMH, KOTOpble yepxuBatoT CO, B MOPHCTBIX MPO-
cTpancTBax (hopmarun. OFHAKO BO MHOTHX CITy4asix OfiHa HITI HECKOMIb-
KO CTOPOH (pOpMAIMI OCTAIOTCS OTKPBITBIMH, 3-32 YETO CTAHOBUTCS
Bo3MoxHOIT 60KoBas Murpanust CO, HIXe mepeKphIBArOIIe MOpofbL. B
TOOOHBIX CITYUasIX BasKHOE 3HAUEHNE [Tl JOITOCPOYHOTO XPAHEHHS B
JoBymKe 3akadaHHOro CO, IMEIOT JONOMHATENbHbIE MEXAHI3MBL.

MexaHu3M, H3BECTHBII KaK FeOXMMUYECKast JIOBYIIKA, HAYMHAECT
neiictBoBath 1o Mepe BeryiiteHnst CO, B peakiuio ¢ XKUAKOCTIME B
TOYKe 1 BMeTIaroiei nopopoit. B mepsyto ouepens CO, pacTBopseT-
cs1 B BOfIe B TOUKe. Kak TOMBbKO 3TO IPOUCXORHT (B TEUEHNE CPOKOB B
COTHH-ThICSYH JIeT), HacbiieHHass CO, Bofia CTaHOBUTCS O0Iee IIOT-
HOII | TIOrpyXaeTcs Ha JHO (popManyi (BMECTO TOro YTOObI IORHH-
MaThCs Ha IIOBEPXHOCTE). 3aTeM B Pe3yIIbTaTe XUMIYECKUX PEaKIHil
mexay pactBopeHHbIM CO, 1 MIHEpalaMu IOPOfibl 00pa3yloTcs pas-
HOBHJHOCTH HOHOB, BCJIEAICTBHE Yero fonst 3akayanHoro CO, mpespa-
TUTCS 32 MIIUTHOHBI JIET B TBEPJible KApOOHATHBIE MIHEPAITbL.

Kpome Toro, IponcxofuT elie OfNH THII yIaBIHBAHUS, KOTAA
CO, u3buparenbHo afcopOUpPyeTCs HA YIOJb MM CIIAHIBI ¢ 00b-
IINM COIEpPKAaHHEM OPraHMYEeCKOTrO BEIIECTBA, BBHITECHSS TAKUe
raspl, Kak MeTaH. B nogo0HbIx cnyyasx CO, ocTaeTcs B JTOBYIIKE
110 T€X IO, 0K COXPAHSAETCs MOCTOSHCTBO ABIEHUS U TEMIIEpa-
TypbL. DTH Hpouecchl OYAYT, KaK IPABUIO, TPOUCXOUTH HA MEHb-
KX rnyOuHax no cpasHenuto ¢ xpanenueM CO, B pesepByapax
YTIIEBOIOPOJia I COTIEHOCHBIX (hOPMAILIASX.

Teoepachuueckoe pacnpedenerue i eMKOCMb MeC XPAHEHUA

Kak mokazaHo Bbiie B paspiene 2 (pucynok TP.2b), pernowsl ¢ ce-
IUMEHTAI[MOHHBIMH GacceliHAMM, KOTOPBIE SIBIISIIOTCS MOTEHIIHAITb-
HO npurofHbIMu Ji7tst xpaneHusi CO,, HMEIOTCS BO BCeM MUPE Kak B
GeperoBoil, Tak ¥ MOPCKOM 30HAX. B HaCTOSIEM JOKNajie OCHOBHOE
BHUMaHHUE YIENSIETCs 3a1eskaM HeTH 1 ra3a, [1y00KO 3aeratoruM
COJIEHOCHBIM (hOPMALIUSIM 1 HE MMEIOIINM TTPOMBIIILIEHHOTO 3HaYe-
HUS YTOJBHBIM I1acTaM. JIpyrie BO3MOXKHBIE reosiornyeckue ¢hop-
MaII| WK CTPYKTYPBI (Takue Kak 0a3anbThl, HeTSIHbIE UK a30-
BbIE CIAHIIBI, COJISHBIE KaBEPHbI 1 3a0POIICHHBIE AXThI) CO3/[AI0T
OIIaronpusITHIE BO3MOKHOCTH MJTH ObLIH HEJIOCTATOYHO H3YYEHbI B
HACTOsIIee BPEMst JIUTsl OLEHKH UX IOTEHIHAJA.
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Taﬁmma TP.6. EMKoCTS XpaHCHUS JJIsI HECKOJBbKUX BAPUAHTOB T'€OJIOTMYECKOrO0 XpaHCHUS. EmkocTs XpaHCHHUS BKJIIOYACT BaPpUAHTBI

XpaHCHUS, KOTOPbIC HE ABIAIOTCA IKOHOMUYHBIMU.

Huxnss OIICHKA eMKOCTH

Ber}l}Iﬂ OIICHKA €eMKOCTH

Tumn pe3epByapa

pesepayap xpannanma (I'rCO,) xpannanma (I'tCO,)
HedrsiHble 1 ra30BbIe MECTOPOKICHHS 900°
VrosibHble MIIACTBI, HE UMEIOL[HE POMbIIIIEHHOTO 200

3naverns (IIMYM)
I'my60oKo 3aleraioliue ColeHOCHbIe (hopMaIun

He sicHo, HO BO3MOXHO 10*

* Oru uncps! yBeanunanuch 6b1 Ha 25 %, ecau Obl B 3Ty OLEHKY ObLIN BKIIOUEHBI «<HEOTKPBIThIE» HE(TAHbIE i TA30BbIe MECTOPOXICHMUSL.

B rabmune TP.6 faetcs pe3iome OEHOK TeXHHUECKOro MoTeHuana’
JUTS Pa3HBIX BapHAHTOB TEONOTMIECKOro XpaHeHus. OEHKN I YPOBHN
JTOCTOBEPHOCTH OCHOBAHBI HA AHATII3E INTEPATYPhI, @ TAKKE KaK PErH-
OHAJIBHBIX OIEHOK T10 BOCXOASIIEMY TIPHHITAITY, TaK I IIT00ATBHBIX OIle-
HOK IO HUCXOJSIIEMY TIPHHIMITY. B nuTepaType oTCyTCTBYeT Kakoi-
760 BEPOATHOCTHBIH MOAXO] K OMPENENEeHNI0 eMKOCTHBIX OICHOK, 1
9T0 GyfeT HEOOXOTUMO IS KOMHIECTBEHHOTO ONPEJIeTICHIs Heompe-
JIENEHHOCTU HafIeKHbIM 00pasoM. OO1iue OLEHKH, 0COOEHHO BEpX-
HETO TpejieNa MOTEeHINaNa, XapaKTepu3yIoTcs MHIPOKAM pa3opocoM
T BBICOKOH CTETICHBIO HEOMPENENEHHOCTH, OTpaskast MPOTHBOPEUMBbIE
METOJIOJIOT AN B IIATEPATypPe M TOT (PaKT, YTO HATIN 3HAHHS O CONEHOC-
HBIX (POPMALIISX SIBIAIOTCA BECHMA OTPAaHMYEHHBIMI B OOJBIINHCTBE
qacreit Mupa. [To 3amexxam HepTH ¥ ra3a nMeroTcs 6oJee COBEpIIeH-
HbIE OIEHKN, OCHOBAHHBIE HA 3aMEICHHN OOBEMOB YITIEBONOPORA
o0vemamu CO,. CnefyeT 0TMETHTS, 4TO, 3a HcKitoueHneM [TWH, atn
pe3epByapbl He OyRyT rotosl st xpanenus CO, o Tex nop, noka He
TPOM30MIET HCTOIIEHHE YTIEBOTOPOOB, M UTO H3MCHEHNS JABICHNS I
reoMeXaHNYeCKIE BO3MIENICTBHS, BbI3BAHHBIE 00Pa30BAHHEM YITICBOJIO-
pOfa B pe3epByape, MOTYT CHI3HTD CYIIECTBYIOMIYIO eMKOCTb.

Hdpyram ciocofoM aHANM3a MOTEHIHATA XPAHEHNS ABISETCS, OfHA-
KO, IOCTAHOBKA BOIIPOCA O TOM, CYIIECTBYET JI BEPOSTHOCTH TOT'O, UTO OH
ABJISIETCS aieKBaTHBIM s TeX 00beMOB BbIOpocoB CO,, KOTOpbIe HEOD-
XORMMO OyJIET IPEOTBPATUTb HA OCHOBE HCIIONb30BaHus Y XY B paMKax
Pa3HbIX CIEHAPHEB CTAOWITH3AINI TAPHAKOBBIX Ia30B 1 MPEATIONIOKEHNS
0 TIpIMEHEHHH IPYTHX BAPHAHTOB CMATUEHNS BO3AeicTBH. Kak roso-
puTCA flaziee B pasfene 8, OeHOYHBIT JHaNa30H 9KOHOMITYECKOr 0 IOTEH-
nmana’ iyt Y XY B ocreyromee CTOMeTHE COCTABISET MPHOTH3ATEIBHO
200-2 000 I'rCO,. Huskue mpenensl, npnsenerHsie B Tabmume TP.6, mo-
Ka3bIBAIOT, YTO HA MEPOBOM YPOBHE MPAKTHYECKH SICHO', UTO CYIIIECTBY-
Io111ast EMKOCTS Ji1s reostornyeckoro xpanenus cocrasiser 200 ['tCO,, u
BEpOSITHO’, 4TO MMeeTcst 1o MeHbiueit Mepe okoro 2 000 T'rCO,,

Kpumepuu u memoowt 6btb60pa mecma

HWckmrounTenbHO BasKHOE 3HAYCHHE JUIA YCIIENTHOT'O F€O0JIOrMIE€CKOro Xpa-
HEHUA UMCIOT ONMMCAHUE 1 BLI60p MECTa, a TAKKE MPOTHO3NPOBAHUE €TO

XapakTepucTHK. [lepes BbIOOpOM MecTa JOIXKHBI ObITh ONUCAHbI [EONO-
THYECKHE YCIOBHS C IIETBIO ONPENIEIIEHNS TOro, 00€CTIEYNT 1 MePeKpbl-
Batoas Mopofia ek THBHYIO FepMETH3ALNIO, IMEETCS JTH JOCTATOYHO
00'beMHast 1 TpoHuIaeMast ()opMaIlus /17T XpaHEHHU s 1 He HapyIIaT i lie-
JIOCTHOCTb T€PMETH3AIIH 3a0POIICHHbIE TN IEHCTBYIOIINE CKBAXKUHBL.
Meronuku, pa3paboTaHHbIE AN PAa3BEAKH HEDTSIHBIX U Ta30BbIX
TJIACTOB, MECT XPAHEHHSI IPHPOJHOTO Ta3a I MECT TSl YAAJICHUS XKUJl-
KHX OTXOJOB, IOJIXOJISAT LIl OMUCAHMSI MECT T€0TIOTMIECKOT0 XPAaHEH s
CO,. K unciy mprMepoB OTHOCHTCS METOJT CEAICMITIECKOro n300paske-
HISI, HCTIBITAHNE HA 3aKaUNBAHKE JJIs OLCHKN (POPMAIUil 1 YIIIOTHE-
HUIl B MECTE XPAHEHH, & TAK3Ke KapOTax LEOCTHOCTH IEMEHTHPYIO-
mmero cos. 1715 cofeficTBAs OMACAHMIO MecTa I 0TOOPOYHON pabOTHI
HCIOJB3YIOTCS KOMIIBIOTEPHBIE IIPOTPAMMBI, KOTOPbIE MOJIENPYIOT
nop3eMHoe BkeHne CO,. [TepBoHavanbHO 3TH HPOrpaMMbl ObLIN
pa3paboTaHbl [UTs TaKUX MPUMEHEHHH, KaK pa3paboTKa He(TIHBIX
¥ Ta30BbIX ITACTOB M ICCIEOBAHMS PECYPCOB TPYHTOBBIX BOJI. XOTS
OHM BKITIOYAIOT MHOTOUNCJICHHbIE (PU3MYECKHE, XUIMUUECKHE U TeO-
MEXaHIYECKHE TIPOLIECCh, HEOOXOUMbIE VTSl IPOTHO3MPOBAHHS KaK
KPAaTKOCPOUHBIX, TaK M JOITOCPOYHBIX XapaKTEPUCTHUK XPAHEHMs
CO,, TpebyeTcs [OMOMHATETLHBIN OTBIT ISt 0OPETEHNS YBEPEHHOCTH
B 11X 9(p(heKTUBHOCTH C TOUKH 3PEHUS IPOrHO3NPOBAHMS OITOCPOY-
HBIX XapaKTEPHCTHK B CITyYae HX afanTaliH K 3a/jadaM, CBI3aHHBIM C
xpanenueM CO,. Kpome Toro, BecbMa BaskKHbIM [IJ151 HAIlEXKHOCTH MO-
JIeleil SIBISIETCs HAlIMIIe TOCTOBEPHBIX AAHHBIX C ONHCAHUEM MECTA.

Ouenka puckos u 6030elicmeue Ha OKPYICarouyIo cpedy

Puckun, cBs3aHHbIe ¢ yTeuKol B pesymnbrate xpanenns CO, B reosorn-
4EeCKHX pe3epByapax, ICNATCS Ha JiBe MIPOKHE KATETOPHH: PHCKA HA
7100aJIbHOM M PUCKHU HA JIOKAJIbHOM YPOBHSX. Pucku Ha rinobanbHoM
ypoBHe cBs3aHbI ¢ BEIGpocoM CO,, KOTOPBII MOXKET CYIIECTBEHHBIM 00-
PasoM crocoOCTBOBATb H3MEHEHNIO KIIMMATa, ECIH POUCXOIUT yTeu-
Ka B aTMocepy OTpefeTIeHHOM OMH Taza 13 (hopMaIii-X paHIIHIIA.
Kpowme Toro, B ciyuae yreuku CO, n3 (hopMaIii-Xx paHmIHIIA MOKET
OBITh CO3/JaHA OMIACHOCTb HA MECTHOM YPOBHE JIIs1 JIIOJICH, 9KOCHCTEM 1
TPYHTOBBIX BOJI. DTO SIBIISETCS PHCKAMHE Ha JIOKaJIBHOM YPOBHE.

® TexHUYeCKHUil IOTEHIHAT — 3TO 06'beM, Ha KOTOPbLIl MOKHO COKPATHTb BHIOPOCHI MTAPHUKOBBIX [A30B IyTeM IIPHMeHEHIs TeXHONOTUH MM IPAKTHKH, KOTOpbIe yKe bl

TIPOIEMOHCTPUPOBAHBI.

7 DKOHOMHYECKNII NOTEHIHAN — 3TO 00'beM COKpAIIeHH BHIOPOCOB NAPHUKOBBIX Ta30B B PE3ylIbTaTe KOHKPETHOIO BapHaHTa, KOTOPBI MOXET ObITh 00ecreueH
SKOHOMHYECKH 3()(pEeKTHBHBIM 00Pa30M C yUETOM JOMUHEPYIOLIEX 00CTOATEbCTB (LeHa coKpameHnit Bbiopocos CO, M CTONMOCTb IPYTUX BAPHAHTOB).

8 «[IpaKkTHYeCKH SICHO» — 3TO BepPOATHOCTb B 99 % min Godblie.
° «BeposiTHO» — 3T0 BepossTHOCTD B 66-90 %.
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B oTHoOmIEHNN PUCKOB HA [MOOATBHOM YPOBHE, COITIACHO PE3YIbTaTaM
HaOWIONEHUH M aHAJIW3a CYLIECTBYIOMMX B HACTOSIIEE BPEMs MeECT
xpaneHust CO,, IPHPORHBIX CHCTEM, HHKEHEPHBIX CHCTEM 1 MOJIETIEl,
7oIs Ta3a, COXPAHSIOMIAsCS B IOMKHBIM 00pa3oM BhIOPAHHBIX M KOH-
TPOIIHPYEMbIX pe3epByapax, IOIXKHA, BECbMa BEPOSTHO ', IPEBBICHTD
99 % uepe3 100 net u, BeposiTHO, mpeBbIcUTh 99 % uepes 1 000 ner.
AHaJIOTHYHBIE JONIH Ta3a COXPAHSTCS, BEPOSTHO, B TEUEHNE fiaxe Gomee
TIPOJIOIKATENbHBIX TEPHOTIOB BPEMEHH, TTOCKOJIBKY TPEIONaraeTcs,
4TO PHUCK YTEUKH OYAET CHIKATBCS CO BpEMEHEM 0J1arofaps ToMy, 4To
JIpYrHe MEXaHN3MbI BBICTYNAIOT B KAUECTBE JIONOMHATEILHOMN TOBYIIKH.
B paspene 8 pacemarpuBaeTcst BOIPOC O TOM, OYAYT JIM 3TH COXpaHsie-
Mbl€ JIOJH JOCTATOYHBIME 7Sl TOTO, YTOOBI HEMOCTOSHHOE XPaHEHHE
FIMEII0 3HAUEHNE JITIst CMSITYEHNs] BO3MICIICTBHI Ha M3MEHEHNe KITIMaTa.

B oTHOIMmEHNN PICKOB HA JTOKALHOM YPOBHE, NMEIOTCS JIBa THIIA
CI[CHAPHEB, IO KOTOPBIM MOXET MPOUCXOIUTH yTeuKa. B mepsom ciy-
Jae pa3pyleHNs 3aKadiBarONIel CKBAKIMHbI H YTEUKA BBEPX 110 3a0pO-
IIEHHBIM CKBaXKIHAM MOTYT IIPUBECTH K HEOXKHUIAHHOMY H ObICTPOMY
BbIOpocy CO,. toT Tun BeIGpoca OYJET, BEPOSITHO, ObICTPO 0OHApY-
KEH M TIPEKPAILEH TPH TIOMOIIN METOJIOB, CYIIIECTBYIOINX CETOFHSI s
YAEPKUBAHHS BEIOPOCOB U3 CKBaXXMH. ONAacHOCTH, CBSI3aHHBIE C 3THM
THIIOM BHIOPOCOB, 3aTPAarkBaoT B IEPBYIO OYEPeNb PAOOUHX, HAXOIsI-
IUXCS PSFOM C MECTOM BHIOPOCA B TOT MOMEHT, KOT/{a OH TIPONCXOHT,
WJTH JIAIL, BBI3BAHHBIX IS MpeKpalieHns BeiOpoca. KoHieHTpanus
CO, B Bo3pyxe Oonee 7-10 % co3pacT HEMOCPENCTBEHHYIO ONACHOCTb
JUTs KI3H ¥ 37I0POBbsI YeI0BEKa. Mepbl 110 YiepXKIBaHUIO STHX BHI0B
BBIOPOCOB MOTYT OCYIIECTBISITHCS B TEUCHHE YACOB—IHEIL, a OOMINII
00bem BbiOpommenHoro CO, Oypet, BepoSTHO, BecbMa HEOOJIBLINM
TI0 CPABHEHMIO C OOIIUM KOMMYECTBOM 3aKa4aHHOTO Ia3a. DTH TUIIbI
omacHocTell 3 (eKTHBHO KOHTPOIMPYIOTCS Ha PErYISPHON OCHOBE B
HeTera3oBoil MPOMBIINICHHOCTH MPH NIOMOIIH MEP HHXXEHEPHOTO 1
Q]MHHACTPATHBHOTO KOHTPOISL.

CormnacHo BTOPOMY CLIEHAPHIO YTEUKA MOXET IPOM30HTH B PE3yIb-
Tate HeoOHAPYXKEHHBIX I6(hEKTOB, Pa3pbIBOB W YEPE3 AAOLINE YTeU-
Ky CKBaXKHHBI, H TP 9TOM BBIOPOC Ha MOBEPXHOCTH SIBISETCS Oomee
TIOCTENICHHBIM 1 Pa30pOCaHHBIM. B aTOM ciTyyae omacHOCTb co3aeTes B
TIEPBYIO OUEPENb ATIsl TOPH3OHTOB TUTHEBOI BOIBI 1 3KOCHCTEM, B KOTO-
poix CO, HAKaMIMBACTCS B 30HE MEX/Y TOBEPXHOCTBIO H BEPXHEH vac-
THIO BOJHOTO 3epKaia. ['pyHTOBbIE BOJ[bI MOTYT NOCTPASiaTh B PE3yib-
tare Kak yreuku CO, HeOCPENCTBEHHO B BOTOHOCHBIH TOPH30HT, TaK I
TIOTIA/JaHNs! COMSTHBIX PACTBOPOB B BOJOHOCHBII TOPH30HT B PE3yIIbTaTe
ux BbiTecHenust CO, B porecce ero 3akauuBanus. [To atomy cuenapuo
MOXET TaK>Ke IPOHCXOMNTH KUCTOBAHHE NIOYB 1 3aMEIIEHIE KHCTOPOfia
B ToyBe. Kpome Toro, ecin yTeuka B arMocepy NPONCXOAUT B HI3KO
PACMONOXEHHBIX pailoHax MpH claboM BETPE MM B OTCTOHHUKAX H
TIO/{BaJIbHBIX IOMEIICHHSX, PACTIONOXEHHBIX HAl 3THMH Pa30pOCAHHbI-
MH YTEUKaMH, JIFOMISIM 1 XUBOTHBIM OYZIeT IPUIMHEH YIepo, ecin yTeu-
Ka TPOIIZIeT He3aMeueHHOIL. JIIo[i OCTPafaloT MEHbIIE B PE3yIIbTaTe
YTEUKH U3 MECT MOPCKOTO XPaHEHHST 110 CPABHEHHIO C yTEUKOH U3 MECT
XpaHeHns B 6eperoBoil 30He. MapIpyThl yTeUKH MOTYT OBITH YCTAHOB-
JIEHbI IPH TIOMOLII HECKObKIX METOJOB 1 OITarofiaps 3HAHMIO XapaKTe-
puctuk pesepsyapa. Ha pucynke TP.8 mokasanbl HeKOTOpble OTEHIU-
aJIbHBIE Ty TH YTEUKHN U3 CONEHOCHOH (hopMarit. Ecii noTeHnmabHbie

1 «BecbMa BEPOATHO» — 9TO BEPOATHOCTD B 90-99 %.

MapIIPYTbl yTEUKN H3BECTHBI, /171 €€ TMKBUAALIN MOKET ObITH aIaNTH-
POBaHa CTPATErnsi MOHUTOPHHTA I BOCCTAHOBHTEIBHBIX MEP.

OhpeKTHBHBIMA CTIOCOOAME YMEHBIICHNS ONACHOCTH, CBA3AHHOI
¢ pa30pOCcaHHOIl YTEUKOH, ABJISTIOTCS TIIATENbHOE IPOCKTHPOBAHNE 1
BBIOOP MECTa JJIsl CHCTEMBbI XpaHEHHs], a TAKXKE METOJIbI PaHHEr0 00Ha-
PYKeHUs YTeUKH (3KeNaTeIbHO 3a/1011r0 10 Toro, Kak CO, JOCTHTHET 10~
BEPXHOCTH 3eMJIH). VIMerommyecs METO bl MOHHTOPHHTA SBIISIOTCS IIEp-
CTEKTUBHBIMH, OIHAKO HEOOXORXMM OOIBIINII OMBIT /TS ONpPEAETICHNS
ypOBHEI 00HAPYKEHHS I pa3pemIeHns mpobiaemsl. Kak TOMbKO yTeukn
OOHAPYKEHBI, JITTS MX MPEKPAIIEHNS UM KOHTPOJIS IPUMEHSIOTCS Ol
PefeTIEHHbIE METO/IbI BOCCTAHOBJICHNSL. B 3aBHCHMOCTH OT THIIA yTEUKN
3TH METOJbI MOTYT BKITI0YATh CTAHAAPTHBIE METOJIBI PEMOHTA CKBaKII-
HbI 1iH m3Byiedenne CO, myTeM OTCEYeHNS ero YTeYKN B HermyOoKmil
TOPH30HT MOJ3eMHbIX BOJT (cM. pucyHoK TP.8). IMeroTcs Takske METOfIbI
ynanernst CO, 13 0YB 1 OJ3EMHBIX BOJ|, OTHAKO HX IPHUMEHEHHUE SBIIsI-
€eTCsl, BEPOSITHO, foporoctosium. HeoOxofumo npruoOpeTeHne OnbITa,
CBSI3aHHOTO C JIeMOHCTpaluel 3(h(eKTHBHOCTH U YCTAHOBICHHS CTOH-
MOCTH IPHUMEHEHUS 9THX MeTO0B Ipu XpaHeHuu CO,.

Monumopune u nposepka

MoHnTOpHHT SBISETCS BECbMa BasKHOM YacTbio 00IIel CTpaTerny y-
PABIICHNS B YCIOBHSAX PUCKA B PAMKAX IIPOEKTOB Ie0IOrHYECKOro Xpa-
Henns. CTaHfapTHBIE IPOLEAY PbI WIIH TPOTOKOIbI IOKA HE pa3paboTa-
HbI, OJHAKO, KaK 0XHAETCs, HX pa3paboTKa Gy/IeT OCYIIECTBISATHCS 110
Mepe YCOBEPIICHCTBOBAHHS TEXHOJIOTUH H ONPEJCISTHCT MECTHBIMH
PHCKaMII 1 TpaBuIaMu. B To ke Bpemst ipefinonaraeTcs, 4To u3mepe-
HHE TaKAX OIPEJIENICHHBIX TAPAMETPOB, KaK CKOPOCTD 3aKAUNBAHUS
NIaBIIEHNE B 3aKAYMBAIOIICH CKBAKIHE, OYMyT IPOBOMUTLCS OOBIYHBIM
o6pa3zom. [ToBropHas ceficMmyeckas pa3Befika 3apeKoMeHjoBaa ceos
B KauecTBe 9(p(EKTHBHOrO crocoda JIs OTCIEKNBAHUS TO3EMHOM
murpanuu CO,. ITonme3HbIME MOTYT Tak:ke OKa3aThCs TAKUE HOBBIE Me-
TOJIbI, KaK 'PaBHTAIOHHBIE 1 dNEKTpHUYEcKHe m3Mepenns. [Tone3npim
IUIs HemocpefcTBeHHOro oOHapyxeHus yreukun CO, MOXeT ObITb B3S-
THE NPOO IPYHTOBBIX BOJ| U MOUBBI MEX]TY MOBEPXHOCTBIO M BOJHBIM
3epkaloM. B 3akaumBaromiue CKBaXKMHBI MOTYT YCTAaHABIMBATHCS
paTunku CO, ¢ curHamuzatopaMu s oOecneyeHus: 0e30IacHOCTH
pabounx u oOHapy:XeHUS YTEUKU. {151 0OHapy:KeHUs 1 ONpPENCNEHNS
00'beMa Ha3eMHBIX BBIOPOCOB MOTYT TAaK:Ke IPUMEHSITCSI METOMBI, IIC-
T0JIb3yEMbIE Ha YPOBHE OBEPXHOCTH. Hammune BhICOKOKaueCTBEHHBIX
HCXOJIHBIX JAHHBIX TOBBIIIAET HAJEXKHOCTh U PA3PELIAIOIIYI0 CIIOCO0-
HOCTb BCEX M3MEPEHMII 1 OY/IET HMETh CYIIECTBEHHOE 3HAYCHHE IS
O0OHapyKeHNs HE3HAUNTEBHBIX YTEUEK.

ITockombKy Bce 9TH METOfIbI MOHUTOPHHTA ObLIN aJJaTHPOBAHBI
Ha OCHOBE JIPYTUX NIPUMEHEHHH, HEOOXOAMMO TPOBECTH X HCIIbITA-
HIS ¥ OLIEHKY B KOHTEKCTE T€OJIOTMYECKOr0 XPAHEHNS! C TOUKH 3PEHIST
HaJIe;KHOCTH, pa3pelleHns NpooiIeM 1 YyBCTBHTEILHOCTH. B pamkax
BCEX CYIIECTBYIOIINX MPOEKTOB IPOMBIIIICHHOTO 3HAYECHUS M 9KC-
TIEPUMEHTAJIBHBIX IIPOEKTOB UMEIOTCS POTPAMMBbI TI0 Pa3paboTKe 1
HCIIBITAHNIO 9THX U APYTUX METOJIOB MOHUTOPHHTA. B cooTBeTCTBIN
¢ tpe6oBarmsMun PKMK OOH o npepcraBnennn nH(OpMAIHH O BbI-
Opocax 1 MOHHTOPHHTE, HEOOXOIUMBIMHY HJIH KEJIaTeIbHBIME MOTYT
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3akauanHblii CO, MUrpupyeT BBepx
o NafieHuio NnacTa, YTo cnocobeTeyeT
MaKcUMarnbHOMY pacTBOPEHWIO 1
ynaenueaHuio octatouHoro CO,

A. lasosoe
aasnexve CO,
npesbIlLaeT
KanunnapHoe
Aasnexve, n CO,
npoXoanT Yepes
anesponut

B. YTeuka
csoboaHoro CO,
BBEpX BAOMb
cbpocans AB
BEPXHWA
BO/JOHOCHbI
FOPU3OHT

Anesponut

Cbpoc

lMomeHuyuasnbHbIe MEXaHU3MbI yme4ku

D. 3aka4aHHbIV
CO, murpupyet

C.YTeuka CO, B
BblLLIEpacnono-

E. Y1euka CO,
uepes nsoxo

JKEHHbIV BBEPX MO NageHnto 3aKyMNOpPEHHYI0
BOAOHOCHbIN nnacTa, nosbIWaeT cTapyto
FOPU30HT Yepe3 nnactoBoe 3abpoLLeHHyto
paspbiB B [aBneHve un CKBaXWHY
nepekpbIBatoLLei NPOHNL@EMOCTb
nopoge cbpoca

BoccmaHoeumerbHbie Mepbl

F. EcTecTBeHHbIV
NoTOK pacTBopsieT
CO, B mecTe
koHTakta CO, n
BOZbl U MEPEHOCUT
€ro OT TOYKU
3aKpbITUSA

G. YTeuka
pacTBOpPEHHOro
CO, B aTmMoCchepy
WUnn okeaH

A. V3eneyeHue u
oyucmka
M003eMHbIX 800

B. N3zeneyeHue u
oyucmka
Mo03emMHbIX 800

C. YoaneHue CO2 u
rnoemopHoe
3aKka4dueaHue e
dpyaom mecme

D. Bonee Huskue
rokasamesnu
3akavueaHus unu
daeneHus

E. [MoemopHas
3aKyrnopKa CKeaXuHbl
uemeHmom

F. Nepexeam u
rogmopHoe
3akayueaHue CO,

G. [Mepexeam u
roemopHoe
3akayusaHue CO,

Pucynok TP.8. ITlorennmanbHble MapumipyThl YTEUKH H BOCCTaHOBHTENbHble MeTOfbl Anst CO,, 3aKa4aHHOTO B CONEHOCHbIE (DOpMAIi.
BoccranoButenbHas MeTOKa OYIeT 3aBUCETh OT OTEHI[UAILHBIX MAPIIPYTOB yTeUKH, 00HapyskeHHbIX B pe3epsyape. (C paspetreruns OLUTIIL)

TaK:Ke ObITh METOJ[bI MOHHTOPHHIA 00'bEMA XPAHSIIETOCS O] 3eMIIETH
CO, (cm. paznen 9). YuuTbiBasi ONTOCPOUYHBII XapaKTep XpaHEHHsI
CO,, MoxeT moTpe6oBaThCs MPOBECHAE MOHUTOPHHTA MECTa XpaHe-
HUSL B T€UCHHE [ITTHTEIbHBIX IEPHOJIOB BPEMEHH.

IIpasosvie sonpocwl

B Hacrosimee Bpemst paBoBast 1 HOPMATHBHAsT OCHOBBI 7SI XpAHEHNST
CO, B ipuOpeXHOI 30HE CO3AHBI CIIENNAILHO HE BO MHOTTIX CTPaHaXx.
CoOTBeTCTBYIOIIEE 3aKOHOJATENIBCTBO BKIIOYAET 3aKOHOAATEILCTBO
0 He(pTH, 3aKOHOJIATENIBCTBO O MHTHEBOI BOAIE M HOPMATHBHBIE AKThI
0 FOPHOROOBIBAIOIEH POMBIIIIEHHOCTH. BO MHOTHX CITyYasiX IMEIOT-
Cs1 3aKOHBI, IEACTBHE KOTOPBIX PACTIPOCTPAHSETCS Ha HEKOTOPBIE, HITH
TIOYTH Bee Bonpocsl, Kacatomuecs xpaneHus CO,. [Toka KOHKpeTHO He
PpaccMaTpPUBAIIHCh BOIPOCHI O IONTOCPOYHON OTBETCTBEHHOCTH, TAKHE
KaK rmodabHbIe BOMPOCHI, cBs3anHble ¢ yreukoi CO, B atMocdepy, a
TaKKe MECTHBIE MPOOIEMBI, CBS3aHHbIE C MOCTEACTBUAMHU IS OKpY-
XKalomeil cpefibl. PeXMbl MOHITOPHHTA 1 IPOBEPKH H PUCKH YTEUKH
MOTYT HTPaTh BaXXHYIO POJIb MPH ONMPEJCNICHIHN OTBETCTBEHHOCTH, 1
Ha000poT. VIMetoTcs Takske Takue (hakTOpbI, KaK JONTOBEYHOCTb HH-
CTUTYTOB, TEKYLINI MOHUTOPHHT 1 BO3MOXKHOCTD NIEPEAaun HHCTATY-
IMOHAJIBHBIX 3HAHHI. CYIIECTBEHHOE 3HAUCHHE I7IS TPABOBON OCHOBBI

B oOsnact Y XY nMeeT JoIrocpoyHast epclekTHBa, IOCKONbKY CPOKI
XpaHEHHS OXBAaThIBAIOT MHOTHE MOKOJNEHNS], PABHO KaK H Mpobiema
M3MeHeHns kKiuMara. B HekoTopbix crpanax, ocobenHo CIIIA, npasa
COOCTBEHHOCTH BCEX 3aTPOHYThIX JIMI] JOMKHBI YIUTBIBATLCS C IPABO-
BOI1 TOYKH 3PEHH, TTOCKOJIbKY IOPHCTOE IPOCTPAHCTBO MPHHAMTIEXKUT
BIIaJ/blJaM HA3EMHOH COOCTBEHHOCTH.

Coracso 00IEM IPHHIAIAM OOBIYHOTO MEXAYHAPORHOTO Mpa-
Ba, TOCY/IapCTBA MOTYT OCYILECTBIATH CBOH CYBEPEHHTET Ha CBOUX
TEPPUTOPHSX i MOTYT IO3TOMY 3aHIMAThCSI TAKIMH BHAAMH JIESITEIb-
HOCTH, KaK xpaHeHne CO, (Kak reolIornyeckoe, Tak i B OKeaHe) B TeX
pailoHaX, KOTOpbIe HAXORATCA B MX fopuciuKiun. Ecim, ofHaKo, xpa-
HEHHE NMEET TPAHCTPAHNYHBIE ITOCIECTBHS, FOCYIapCTBa HECYT OT-
BETCTBEHHOCTD 32 00ECTIEUEHHE TOTO, YTOOBI ACATEIBHOCTD B PAMKaX
WX IOPUCAMKII WIN KOHTPOIS He IPUYMHSIIA YIepO OKpysKarommel
Ccpefie APYTHX FOCYApCTB MM PAflOHaM, BBIXOISAIINM 32 IIPEETIbI Ha-
IHOHAIbHO FOPUCANKIIH.

B Hacrosuiee Bpemsi mMeeTCs HECKOIBKO JOrOBOPOB (B NEPBYIO
ouepens Konsenrms OOH mo MmopckoMy mpasy, a Takxke JIoHoHcKas
kouseHuus'! n Konsentmst OCITAP'2), KoTopble MOTYT IPUMEHSITHCS
B oTHoWeHnH 3aKaunBanus CO, B MOPCKYIO OKpYXAIOILYIO cpefy (Kak
B OKEaH, TaK 1 B TCOJIOTMYECKHE CTPYKTYPbI NOCTIIIAIOMIEH TOBEPX-
HOCTH NPUOHHOTO CNosT). Bee 9T OroBOpbI ObIIM MONTOTOBIICHBI

11" KoHBeHIs 110 IIPeI0TBPAILEHNIO 3arPS3HEHNs MOPs COpOCaMH OTXOJIOB 1 IpYTiX Matepraios (1972 r.) i ee JIoHgOHCK i IpoToKOI (1996 T.), KOTOPBIIT ellie He BCTYIIHL B CITY.
12 KoHBeHIIHs 110 3L Te MOPCKOIT CPEfibl CEBEPO-BOCTOYHOM YacTi ATIaHTHUECKOT0 OKeaHa, koropast Obiia mpuusta B [Tapuxke (19921.). OCITAP — ato cokparmene ot Oco-ITapisk.
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0e3 koHkpeTHoro ydyera xpaneHus CO,. OueHka, INOArOTOBJIEHHAS
rpynmnoii toprctoB u nunreuctoB Kousewiun OCITAP (oTHOCHTENBHO
CEBEPHO-BOCTOYHOM 4acTH ATIAHTHYECKOTO OKeaHa), HalpiMep, co-
JIEPXKHUT BHIBOJ| O TOM, UTO B 3aBUCHMOCTH OT METOJ|A 1 LIENH 3aKaUMBa-
Husl, 3akaunBanue CO, B reoNornyecKue CTpyKTypbl MOACTHIAIONIEH
TIOBEPXHOCTH MPHJIOHHOTO CIIOS M B OKEAH MOXKET ObITh CONOCTABIMO
C TIOJOKEHNSIMH JIOTOBOPA B HEKOTOPBIX CIIyYasix, TAKHX KaK CIydai
tpancnopTuposku CO, 1o TpyOonpoBofy ¢ CyIn. AHaJIOrH4Has OLEH-
Ka npoBoanutcs ceirdac Croporamu JloHpoHcKol KoHBeHIHIH. Kpome
TOTO, BJOKYMEHTAX CIIELHAIHCTOB 10 TOJIKOBAHUIO TPABOBBIX HOPM Jie-
naeTcs BbIBOJ 0 ToM, yTo CO,, yaBiiBaHue KOTOPOro ObLIO OCYILECT-
BJICHO IPH 100bIUE HE(TH MM IPHPOFHOTO ra3a ¥ KOTOPBIH XPaHUTCS
B MOPCKOH reoliornyeckoit popmarimi (mopodHo npoekry Crieiinepa),
He OyJieT paccMaTpuBaThCs B KauecTBe «cOpoca» i MO3TOMy He OyeT
3amperaThest JIoHOHCKOI KOHBEHITHET.

06W€CMG€HHO€ socnpusamue

OrueHka 0OOIIECTBEHHOTO BOCHPHATHS Y XY ABIACTCA MPOOIEMHON
113-32 OTHOCHTEJIBHO TEXHIYECKOT'0 I «OTAAJIEHHOr0» XapaKTepa 3TOro
BOIpOCa B HACTOSIIIIEE BpeMsl. Pe3ymbTaThl BecbMa HEMHOTOUHCICHHBIX
YICCIIEJOBAHMII, TPOBEAICHHBIX HA CETORHSIIHMII IEHb IO BOIpOCy 00-
I[ECTBEHHOT0 BOCIPUATHS Y XY, I0Ka3bIBAIOT, UTO OOLIECTBEHHOCTD,
KaK MpaBmio, mioxo mH(popmupoBaHa o YXY. Ecim urdopmanms
coobmaercs BMecTe ¢ mH(opMamueli o0 Ipyrux BapuaHTax CMATYeHNs
BO3JICTICTBNII HA H3MEHEHNE KIMMATa, TO, COITIaCHO HEMHOTHM HCCIIe-
JOBaHUSM, MPOBEAEHHBIM /IO HACTOSIIErO BpeMeHH, ¥ XY, Kak Ipa-
BIJIO, CUATACTCSI MEHEe OIIArONPUATHBIM BAPHAHTOM 110 CPABHEHHIO
C JIPYTUIMH BapHaHTaMH, TAKIMH KaK TOBBIIICHAE 9HEPreTHIECKOr0
KIIJ] 1 ucnosnp3oBaHue NCTOYHNKOB 3HEPTHH UHBIX, HEXEIN UCKONa-
emoe TomnBo. OpoOpenne Y XY, eciy OHO IMEET MECTO, IPOUCXOJIUT
CKOpEE <HEOXOTHOY,  HE € «3HTY3Ma3MOM». B HEKOTOPBIX ciTydasix 910
SIBIIAETCS CIENICTBUEM MHEHHUS O TOM, 4TO ¥ XY MOXET IOTPeO0BaThCS
13-3a HECTIOCOOHOCTH COKpaTUTh BbIOpOockl CO, HHBIMU CIIOCOOAMIU.
MMeroTcst CBIAETENBCTBA TOTO, UTO TEOJIOTMIECKOE XPAHEHHE MOKET
BOCIIPHHIMATBCS IONOXKUTEIBHBIM 00Pa30M, €CITH OHO OCYILECTBIISCT-
Csl COBMECTHO C ipyruMu 0oJiee XKeaTeIbHbIMU MepaMu. X0Ts o011e-
CTBEHHOE BOCIIPHSTHE H3MEHUTCS, BEPOSTHO, B OY/yIIEM, JaHHBIE OT-
PaHIYCHHBIX UCCIIEOBAHNI HA CETONHSIIHNI IEHb TIOKA3bIBAIOT, 4TO
HE0OX0AMMO GYJIET, BEPOSITHO, BHIOMHATS KAK MUHIMYM /1B YCTIOBHS,
JUTsL TOTO 4TO0BI OOIECTBEHHOCTD CYNTANIA YIABIHBAHIE W XPAHEHHE
CO, Haje;KHOI TeXHOIOTHEH HAPSAY C IPYTHMHE 60JIee XOpOIIIo M3Bec-
THBIMI BapuaHTaMi: 1) IMoGabHOe H3MEHEHNE KIIIMAaTa B pe3ylbTare
JIeATETBHOCTH YEN0BEKa IOMKHO PaccMaTPUBAThCS B KAYECTBE OTHO-
CHTEJIBHO CEPLE3HOM MPOOIEMBI; 2) IOJKHA IPU3HABATHCS HEOOXOJIH-
MOCTb 3HAYHTEIBHBIX COKpamennil BeiopocoB CO, s yMEHbBIICHIS
ONaCHOCTH IM00aJIHOTO H3MEHEHNS KITNMATa.

Cmoumocmo 20402U4eCK020 XPAHEHILA
Texxomornn n 060pyOBaHKeE, UCTIOMb3YEMBbIE [T TEONOIMYECKOTO

XpaHEeHN s, MIPOKO TPUMEHSIOTCS B HE(DTETa30BOi IPOMBIIIIEHHOC-
TH, TTO3TOMY OIIEHKH CTOMMOCTH 3TOTO BAPHAHTA XapaKTEPU3YIOTCS

OTHOCHTEJIBHO BBICOKOIl CTENEHBIO JOCTOBEPHOCTH B OTHOIICHHUH
€MKOCTH XPaHEHUS B HIKHEM TIpejieie TEXHHUECKOro MOTEHIHaa.
B T0 e Bpems nMeeTcs 3HAUHTENbHBIH INANa30H I N3MEHUNBOCTD
CTOMMOCTH BBUJY ICHCTBUS TAKIX KOHKPETHBIX JIJIST JAHHOTO MECTa
(hakTOpOB, KaK Geperopast 30Ha 10 CPABHEHHIO C MOPCKOI, ITTyOHHA
IJ1aCTa ¥ TEONOrMYeCKHe XapaKTePUCTHKH (hOpMaIUH-XPaHUIHIIA
(HampuMep, MPOHUIIAEMOCT i TOJIMHA (hOpPMAI[HH).
PemnpeseHTaTHBHbBIE ONCHKH CTOMMOCTH XPAHEHNS 3aKaqaHHO-
ro CO, B CONEHOCHBIX (POPMALINSX W BIPAOOTAHHBIX HEPTAHBIX I
ra30BbIX MECTOPOXJCHMIX HAXOAATCA, KaK MPaBHIIO, B Ipefieax
0,5-8 momn. CIIA/TCO,. Pacxons! Ha MoHHTOPHHT B pasmepe 0,1-
0,3 jomr. CIIA/TCO, gBI10TCS JOMOTHATENBHBIMI. CaMOil HE3KOM
CTOMMOCTBIO XPaHEHHSI XapaKTepU3yI0Tcs GeperoBble, HErMyOoKne
pe3epByaps! ¢ BBICOKOI IPOHUIAEMOCTBIO H/HIIM MECTA XPAHEHHS, B
KOTOPBIX BO3MOXKHO IIOBTOPHOE HCIIONb30BAHNE CKBAXIH I HH(Pa-
CTPYKTYDHI ACTCTBYIOMAX HE(TSIHBIX H TA30BBIX MECTOPOXKCHHIL.

Ecanu xpanenne conposoxpaercst [IH, TINYM unu (moTeHImans-
HO) TOBbIEHHBIM u3BNeueHnem rasa (ITAD), To skoHOMHYeCKas
croumocTb CO, MOXET CHU3UTD 0011y10 cTouMocTb ¥ XY. Mcxons u3
TAHHBIX 1 ITeH Ha He()Th B mepuof o 2003 T, TOBbIMEHHAs J0ObIYa He-
¢ st [TMH B 6eperoBoii 30He ¢ xpanernem CO, MOXeT faTh Ync-
Tyto mpulbLTh B pazmepe 10-16 gost. CIIA/TCO, (37-59 o, CHIA/
TC) (BKJII0Yast CTOMMOCTH reosiornyeckoro xpauenus). [lo [TMH u
[TNYM, koTopble HAaXOASATCS I0Ka B CTa/{UK Pa3padOTKH, OTCYTCTBY-
eT Kakas-mbo f0CTOBepHast MH(POPMALHS O CTONMOCTH, OCHOBAHHAS
Ha (paKTHYECKOM OmbITE. B M000M cityyae, ojHaKo, 9KOHOMHIYECKasi
BBITOJla OT IOBBINIEHHOTO IPOU3BOJCTBA B 3HAUMTEIBHON MEPE 3aBH-
CHT OT IieH Ha He(pTh 1 ra3. B 9TOM OTHOLIEHNN B TUTEPATYpE, MOCIY-
XKHBIIEH OCHOBOII 7S 3TOTO JOKJIaja, He YUUTBIBAETCS OBbIIIEHNE
MHUpPOBBIX LieH Ha He(pTh 1 ra3 ¢ 2003 1. 1 mpefanonaraeTces, 4To LEHbI Ha
HedTh paBHb! 15-20 o, CIIIA 3a 6apperns. B ciydae moBbimennst
TIeH B TEYEHNE CPOKa CACTBHS poeKTa Y XY, SKOHOMHUECKast CTO-
nmoctb CO, MOXeT 0Ka3aThesl 6oiee BRICOKOH 10 CPAaBHEHHIO C TOI,
KOTOpast COOOIIAETCS B HACTOSIIIEM TOKYMEHTE.

6. XpaneHue B OKeaHe

[MoTenunansubiM BapuanToM XpaHeHust CO, aBnsieTCs 3aKaulBaHUE
CO, moczie ero yiaBIuBaHUS HEIOCPENCTBEHHO B [IIYOMHHYIO 4acThb
okeaHa (Ha riyOunbI 6osee 1000 M), e Gonblast ero 4acth 6yeT
M30IIMPOBAHA OT aTMOC(EPBI B TCUCHHE CTONETHIH. ITO MOXKET ObITH
NOCTUTHYTO TOCPEACTBOM TpaHcnopTuposku CO, no TpyOonposo-
JlaM HJIH Cy[laMH K MECTY XpAaHEHHs B OKEaHe, I7ie OH 3aKaunBaeTCsl
B BOJISTHON CTOJIO OKeaHa WM Ha Mopckoe fHo. [locme atoro pac-
TBOpeHHBIH MWin pacublIeHHb CO, CTaHeT YacThi0 TIO0OATBHOTO
nukia sogopopa. Ha pucynke TP.9 noka3anbsl HEKOTOpbIE OCHOBHbBIE
METOJIbI, KOTOPbIE MOTYT IPHMEHSTHCS. XpaHEHNE B OKEAHE CIIle He
IPHMEHSIOCh H HE JIEMOHCTPHPOBAJNOCH HA 3KCIEPHMEHTANBHOM
YPOBHE 1 10 CHX TIOp HAXOJUTCA Ha 3Tane necueoBanuil. Tem He me-
Hee, TPOBEJICHBI 3KCIEPUMEHTHI Ha MeCTaX HeOOMBIIOro MacITaba,
1 B TeUEHNE 25 T MPOBOJUINCH TEOPETHIECKIE, TA0OPATOPHbIE 1
MOJIeTIbHbIE HCCIeoBaHms neseBoro xpanenns CO, B OKeaHe.
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Pucynok TP.9. MeTonib XpaHeHHs B OKeaHe.

Mexanusmvr u mexnonozus XPAHeHUsl

Oxeanbl nOKpbIBatoT 6osee 70 % MOBEPXHOCTH 3EMIIH, a UX CPEMHS
rnyouna coctasiseT 3 800 M. [TockoIbKY ABYOKHCh YITIEPOiA MOXKET
PacTBOPATHCS B BOJIE, IPOUCXOAAT ecTecTBEHHBIE 00MeHbI CO, MEXY
atMocepor 1 BOOi Ha yPOBHE OBEPXHOCTH OKEaHa, KOTOPhIE IPO-
JIOJKAIOTCS 10 JOCTIKEHUs paBHOBECHS. B cirydae moBbINIEHNS at-
Moceproi kornenTtparmn CO,, gonomanTensabiil CO, TOCTeeHHO
nornomaercst okeaHoM. Takum 00pa3oM okeaHaMu ObL10 IOIVIOLEHO
okonio 500 T'CO, (140 I'rC) u3 0611ero KOMMYECTBA aHTPONOTEHHBIX
BbIOpocoB B 1 300 ['tCO, (350 I'rC), BbiGpoIIeHHbIX B aTMOChEpY 32
nocnepane 200 met. V3-3a HOBBImEHHS aTMOC(EPHBIX KOHIIEHTPAIIHIT
CO, B pe3yabTaTe IeSITENBHOCTH YeTI0BEKA 10 CPABHEHHIO C JJOMHIYC-
TPUATBHBIME YPOBHSIMH OKEaHbI TOTJIOMAIOT B HACTOSIIEE BpeMs
CO, B o6beme nopsika 7 ['rCO,rox! (2 TrCorop?).

Bonpmas yacTh 3TOH ABYOKHCH yIiiepofia OCTaeTcs ceiryac
B BEPXHHX CIOSX OKEaHa H NpPHUBENA K HACTOSAIIEMY BPEMEHH K
ymensmennto pH Ha yposre nopsiika 0,1 Ha MOBEpXHOCTH OKEaHa
6marogapst KucIoTHoMy xapakTepy aeictsus CO, B Boje. Ceronus,
OFIHAKO, HE OTMeYaeTcsl IPaKTHYECKN HUKaKuX u3MeHeHni pH B
OKeaHCKUX riybnHax. CoriacHo MpOrHO3aM MOJIENell 3a MocIeny-
IOIHE HECKONBKO CTOJIETHII OKEAHbI MOTIOTAT B KOHEYHOM HTOTE
Oonpiyto yacts CO,, BBIOPOLIEHHOTO B aTMOC(EPY, NOCKOIbKY
CO, pacTBopsieTcs Ha ypOBHE IIOBEPXHOCTH OKEaHA 1 3aTeM Tepe-
MEIINBAETCS C ITTyOMHHBIMH BOJlaMH OKEaHa.

Her npakTiyeckn HIKaKOro (pU3MIECKOro Mpefiena ToMy 00beMY aH-
tpomorerroro CO,, KOTOPBI MOKET XPaHHTHCSA B OKeaHe. B To ke
BpeMs B MacliTa0e ThICSUENeTHs 00bEM XpaHsLlerocs rasa Oyer 3a-
BICETH OT PABHOBECHS MEXKTY OKeaHOM 1 aTMocepoit. CTabumn3anus
arMoc¢epHbIx KornenTparmit CO, B mpefenax 350-1 000 ppmv Gyzet
03HayaTh, 9T0 0T 2 000 g0 12 000 I'TCO, GyneT B KOHEYHOM HTOTE OC-
TaBaThCs B OKEaHe, eCii He OY/ET MPOBOANTHCS KaKOro-1H00 CIel-
anbHoro 3akauusanus CO,. ITOT MaNa30H NMPECTABIAET IO3TOMY
BepxHHI mpefen emkocTn XpaneHus CO, B OKeaHe MOCPENICTBOM aK-
THBHOTO 3aKauynBanus. Ha 3Ty eMKocTb OyayT Takxe BO3JEHCTBOBATD
(haKTOPBI OKPYXKaIoLIei CPefibl, TAKHE KK MAKCHMAJIbHO IONYCTMOE
mmenenne pH.

Kak ananmu3 pe3ynbTaToB HaOMIONECHNIT 32 OKEAHOM, TaK H MO-
JIeJH TOKa3bIBAIOT, 4T0 3aKkaynmBaeMbiii CO, GyeT H30MHpOBaH OT
arMoc(epsl Ha MPOTSKEHNN N0 MEHbIIEH Mepe HECKOMbKUX COTEH
JIeT, ¥ 4TO Ta OIS, KOTOpasi COXpaHseTcs, Oy/IeT YBEeIHIHBATHCS
0 Mepe YBeNuueHus ryOnHbl 3akaunBanus (cm. tadmuny TP7).
Wpen, cBA3aHHbIE C YBETMUYEHNEM COXPAHAEMOH JIOMH, BKII0YAIOT
obpasoBanne TBepabIx rupatos CO, u/mnn xupkux ozep CO, Ha
MOPCKOM JIHE, @ TAKXKE PACTBOPEHNE TAKHX IIETOUHBIX MIHHEPAIIOB,
KaK M3BECTHSK, U HelTpamm3anun kuciaotHoro CO,. PacTBopenne
TIPHPORHBIX KapOOHATOB, €CIH OHO SIBISIETCS TPAKTHIECKH BO3MOXK-
HBIM, MOXET YBENMUUTD CPOKH XpaHeHus 1o npudnuszutensyo 10 000
JIeT, P 3TOM CBOJIATCS K MUHAMYMY n3MeHeHus B pH B okeaHe u
napruansHoM fasiaennt CO,. OfHako nogoGHbI OAX0N MOTpebyeT
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Taoauna TP.7. Jons CO,, yaep:KuBaeMoro npu XpaHeHUH B OKEaHe, OJTy4eHHas MyTeM HMUTAINH C HCTIOIb30BAHIEM CEMH MOJielel, CBs3aHHBIX ¢ OKeaHoM, st 100-

JETHEr0 CpOKa MOCTOSIHHOTO 3aKaYMBAHUS HA TPeX pa3HbIX riyonHax HaunHas ¢ 2000 .

I'nyouna 3aKauynBaHus
Tog 800 m 1500 m 3000 m
2100 0,78 = 0,06 0,91 + 0,05 0,99 + 0,01
2200 0,50 + 0,06 0,74 £ 0,07 0,94 + 0,06
2300 0,36 + 0,06 0,60 + 0,08 0,87 £ 0,10
2400 0,28 + 0,07 0,49 + 0,09 0,79 £0,12
2500 0,23 £ 0,07 0,42 + 0,09 0,71 £ 0,14

OOIbIIAX KOMMYECTB U3BECTHSAKA M IHEPTHH IS IepepabOTKH Ma-
Tepranos (IpUOMU3UTENLHO TAKOM Xe MOPAKOK BETHUHHbI, YTO
KONMYECTBO HA TOHHY 3aKauuBaeMoro CO,, KOTOpble HEOOXONUMBI
IU1s KapOOHU3AIME MIHEPAJIOB; CM. pa3fiel 7).

Tocaedcmeus u pucku 048 IKOAOUU U OKPYHCaArOUeli cpedbl

3akauusanue Heckonbkux I'TCO, IPUBEET K CYILECTBEHHOMY U3MEHE-
HIIO XAMUT OKeaHa B paiioHe 3aKaunBaHm, a 3akaunBanue coten ['TCO,
BBI30BET €IIie GONTBIINE I3MEHEHNS B PAfIOHE 3aKAIMBAHMUS 1l B KOHCTHOM
ATOTe SIBUTCS IPHUNHON CYIIECTBEHHBIX H3MEHEHHI N0 BCeMy 00beMy
oKeaHa. VIMuTarum mpy oMoy MojieTied, peioaraorye BbIopoc 13
cemu MecT Ha riyouse 3 000 M 1 XpaHeHue B OKeaHe IpH YCIOBHH OCY-
mectBiaenns 10 % Mep Mo CMATYEHMIO BO3JEHCTBI C IIENBIO CTAOWITH3A-
mn CO, Ha ypoBHe 550 ppmvy, TpOrHO3MPOBAITH H3MEHEHAS KHCIOTHOCTH
(m3menenus pH) Gonee uem Ha 0,4 B mpubmmsutensho 1 % o6beMa oke-
aHa. [To cpaBHEHHIO € 3THM B CITyJae CTAOMITH3AINA Ha ypoBHE 550 ppmv
0e3 XpaHeHHs B OKeaHe n3MeHeHne pH Ha MoBEpXHOCTH OKeaHa OLeHH-
BAIIOCh TOKa3ateseM, mpesbimaromum 0,25, BCIENCTBAE PABHOBECHS C
noBbIIeHHsIMI KoHTIeHTparmsavu CO, B armocdepe. B mobom crydae
mMeHenue pH B npepenax 0,2-0,4 siBiiseTcd 3HaUUTEIBHO OOIBLIMM 110
CPABHEHHIO C JJOMH/YCTPHAIbHBIMU H3MCHEHHUSIMH KHCTOTHOCTH OKEAHA.
3a cToneTHs IepeMEIIBaHNE B OKEAHE IPUBEIET K YTPATE H3OMSIIIH 3a-
kayarHoro CO,. [To Mepe BbIX0ia K TOBEPXHOCTHBIM BOJaM OKEaHa BCE
Gompimx kommyectB CO, 00MmmpHBIE paioHbI OKeaHa OYyT MOCTENIEHHO
CTAHOBUTbCS ICTOUHUKAMHU BBIOPOCOB B aTMocepy. OTCyTCTBYIOT flaH-
HbIE 0 KaKIX-TH00 MeXaHN3Max HEOXKHTIAHHOTO MM KaTacTpo(uyecko-
ro BeIOpoca 3akayanHoro CO, u3 okeana B arMmocgepy.

JlaHHbIE OSKCNEPUMEHTOB CBHAETENLCTBYIOT O TOM, 4TO JIO-
Oapnenue CO, MOXET NPUYMHUTH YIIEPO MOPCKMM OpraHU3MaM.
BosperictBus nosbimenHbIx yposreit CO, W3y4Yamnch TIaBHBIM 00-
Pa3oM BO BPEMEHHBIX MACIITa0aX {0 HECKOMBKUX MECSIIEB IPUMEHI-
TENBHO K OT/IEMBHBIM OpraHm3MaM, KOTOpPbIE KIBYT Y OBEPXHOCTH
okeana. HaGmrofiaemble sIBIEHIS BKIIOYAIOT CHIKEHHE TEMIIOB Kallb-
1U(UKANNA, BOCIPOM3BOJCTBA, POCTA, CHAOXKEHMS LUPKYISPHBIM
BOZIOPOJOM M MOOMIIBHOCTH, a TaKXKe IMOCTEICHHOTO YBEIMYCHHUS
CMEPTHOCTH. B HEKOTOPBIX OpraHN3Max 9TH BO3AEHCTBHUS CUNTAIOTCS
OTBETHOI peakmueil Ha HeGombimme fodaskn CO,. Hacrymienne He-
MEJIIIEHHO! CMEPTH IPENONaraeTcs HeflalekKo OT TOUEK 3aKa4iBaHNs
i 03ep CO,. Eiie He n3y4eHbl XpOHUUYECKHE NOCIEACTBHS IIPSIMOrO

3akaunBannsi CO, B OKeaH 1715 OKEAaHCKHX OPraHN3MOB WITH 9KOCHCTEM
B KPYIIHBIX OKEAHCKHX PETHOHAX 1 Ha IPOTSXKECHNUN OOIBIINX CPOKOB.

B riyOuHHBIX 4acTAX OKeaHa He MPOBOANIOCH HIKAKHX KOHTPO-
JHPYEMBIX 3KCIEPHMEHTOB € 3KOCHCTEMAMH, TO3TOMY MOXET ObITh
MlaHa JIAIIb NIPE/IBAPUTENbHAS OLEHKA MOTEHINAIBHBIX NIOCIECTBHI
ma1st aKocucTeM. OXUjaeTes, UTo 3T! MOCIEACTBHS OYYT YCHIUBATLCS
o Mepe yBenmuenns KonnenTpanuil CO, n ymenburenns pH, ofHako
XapaKTep MOFOOHBIX MOCIHECTBHI SBISETCS HETIOHATHBIM B HACTOS-
1iee BpeMs, 1 1I0Ka He ONpefieeHbl Kakue-mub0 KpUTEpHH, Kacatomli-
ecsl OKPY3KalolIeil CPefibl, C HENbIO IPEOTBPALIEHHS MaryOHOTO BO3-
neiicTBus. B HacTosmee Bpems He ICHO Takxke, KaKiuM 06pa3oM BHJBI i
3KOCHCTEMBI A[aNTHPYIOTCA K YCTONYMBBIM XHMHYECKIM H3MEHEHUSIM
1 CMOTYT JIH OHH CEJIaTh 3TO.

Cmoumocmo XPAaHeHUs 8 OKeaHe

HecMoTps Ha 0TCyTCTBHE KAaKOTO-THOO0 ONbITa B 00JIACTH XPaHEHUS B
OKeaHe, ObIIIH TIPENPUHATHI ONPENETICHHbIC OMBITKH C IEbIO OlEH-
KU cTonMocTH 1poekToB xpareHnst CO,, B COOTBETCTBHH C KOTOPbI-
mu BbIOpoc CO, 0CyLIECTBISIETCS HA MOPCKOM JIHE MIIM B OKEAHCKUX
rny6unax. CroumocTs yiasiuBanus 1 Tpancnoptuposku CO, k Gepe-
TOBOI1 INHUY (HANIPEMep 110 TPYyOONPOBOaM) He BKITIOYAETCS B CTOH-
MOCTb XpaHEHHS B OKeaHe. B To 3ke BpeMs B CTONMOCTb XpaHEHNs B OKe-
aHe BKITIOUEHBI PACXOfibl HA MOPCKHE TPYOOIPOBOBI MM CY/A, TLITIOC
T00ble ONOMHATENbHBIE PACXOfbl HA SHEPTHIO. Pe3tome cTomMocTn
XpaHEHNs B OKeaHe flaeTcs B Tabmmme TP.8. T nups! mOKa3bIBAIOT,
4TO IPH KOPOTKUX PACCTOSHUSAX OOnee JIemeBbIM GY/IeT BapHaHT CTa-
IHOHApHOTO TpybompoBofa. [t Gonee 3HAYMTENBHBIX PACCTOSHHI
TpuBIIeKaTeNbHee OY/IeT BapHaHT ABIKYINETOCs CY/{HA M TPAHCIIOP-
THPOBKA CYHOM J10 IIIaT(HOPMBI C TOCIEYIOIIIM 3aKaqHBAHIEM.

Hpaeoebte acnekmoul u 06M€CM6€HHO€ socnpusamue

['moGabHbIe i perHoHabHBIE JOTOBOPBI IO MOPCKOMY TIPaBY X MOPC-
Koit okpy:Katometi cpefe, Takne Kak OCITAP u Jloni0HCKaS KOHBEH-
L[S, PACCMOTPEHHbIE paHee B pasfiesie S MPIMEHHTENBHO K MeCTaM
TeONIOTHYECKOr0 XPAaHEeHHS, TAKXe BIUSIOT Ha XpaHEHHE B OKEaHe,
TIOCKOJIBKY OHH KacaloTCsl «<MOPCKOIl 30HbI». B 00eHX KOHBEHIUAX
IIPOBOJIUTCS PA3IHYNe MEXY IPUMEHIEMbIM METOIOM XPAHEHHS |
LIENbIO XpaHEH ) 1715 YCTaHOBJIeHUs TIpaBoro craryca xpanenus CO,
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Cnoco0 xpanenns B okeane

100 k™ ot Gepera

Cronmoctp uncroro 3akasannoro CO, (noan. CIIA/1CO,)

500 kM oT Gepera

CranuoHapHbIA TPYOOIPOBOJ

[IBuxymeecs cyaHo/mnargopma®

31
13-16

* CTOMMOCTD BapraHTa C IBIKYIIIMCS CYTHOM IPUBOAMTCS 1714 r1yOunH 3akaunBanus B 2 000-2 500 m.

B okeane. [Toka, ofHaKo, He MPUHATO HAKAKOTO PEIICHMS OTHOCH-
TEJBHO TPABOBOTO CTATYyCA [IEEBOTO XPAHEHHS B OKEAHE.

BecbMa HEOOJIBIIOE KOMMYECTBO HCCIENOBAHMH OOIIECTBEHHOTO
BOCIPHATHS, B KOTOPBIX paccMaTpuBadcs Borpoc o xpanennn CO, B
OKeaHe, CBIIETEIBCTBYET O BEChMa INTOXO0H HH(POPMIPOBAHHOCTH 00-
IIECTBEHHOCTH Ha TY TeMY W e¢ 3HaHNS. B T0 3Ke BpeMs, 10 TaHHbIM
HEMHOTTX IPOBEICHHBIX 10 HACTOSIIETO BPEMEHH HCCIE0BAHMIL, 00-
IECTBEHHOCTH BBICKA3bIBAET OOIMBIIE OTOBOPOK B OTHOIICHNN XpaHe-
HIS B OKEaHe 110 CPABHEHMIO C T€0NIOT MIeCKIM XpaHEHHEM. DTH CBIie-
TENbCTBA MTOKA3BIBAIOT TAKXKE, UTO OTHOIICHHE K XPAHEHNIO B OKEaHE
MEHSIOCH TI0 Mepe MOMyUYeHNs GOMBIIEro KOMMIecTBa NH(OPMATIHH;
B OJTHOM 13 CCIIEJOBAHIIT 3TO PUBENO K GONMBIIIEMY TPH3HAHAIO Xpa-
HEHIS B OKEaHe, a B IPYTOM HCCIEOBAHIN PE3YIbTaTOM SBHUIOCH €TI0
MeHbIIee PU3HaHNe. B maTeparype Takke 0TMEYaeTcs, YTO BOSHHK-
JTa «3HAYATEINbHAS ONMO3MIIS» B OTHONICHAN TPETIAraeMoro 3KcIe-
pumenTa 1o Bbiopocy CO, B TuxoM okeae.

7. Kapﬁolmaauvm MHUHEPAJT0B 1 NPOMBIIIJICHHO€
HCNOJIb30BAHUE

B aTom paspene paccMaTpuBaroTCs Ba JOBOJBHO PA3HbIX BapHaHTa
xpanenust CO,. IlepBbIM BIIsIeTCS KapOOHU3ALUs MIUHEPAJIOB, IPU
KOTOpOI 671arofiaps COIB30BaHMIO XuMIUecKuX peaknmit CO, mpe-
o0pasyeTcs B TBEpble HeOpraHuyeckue kapooHaTsl. BropsiM Bapu-
QHTOM SBISIETCS POMBIILIEHHOE Hcnonb3oBanne CO, mibo Hemoc-
PENICTBEHHBIM 00pa30M, MO0 B KAYECTBE HCXOHOTO CBIPbS AN ITPO-
U3BOJICTBA PA3TIIHBIX YIIIEPONOCOAEPKAIIIX XUMIIECKHX BEIECTB.

Kapboruzayus murepanos:
MEXHON02UA, NOCAOCMBUA U CINOUMOCTb

Kap6onmsanus Munepanos o3Havaet ukcanmo CO, ¢ nCmomb30Ba-
HHEM IIEJOYHBIX 1 IIETOYHO3EMENbHBIX OKCHJIOB, TAKMX KaK OKCHJ
maruust (MgO) u okenp Kadbiius (Ca0), KOTOpbIe MPUCYTCTBYIOT B CH-
JIKATHBIX MOPOJiaX ECTECTBEHHOTO IPONCXOXKICHNS, TAKHX KaK cep-
TIEHTHH ¥ OJIMBUH. B pe3ynbrate XNMMIUECKHX PEAKIMil MEXY STHMH
BewecrBaMi 1 CO, 0Ty 4atoT TAKUE COEUHEHNS, KaK KapOOHaT Mar-
Hug (MgCO,) 1 xap6onar xanbuus (CaCO;, 00bIMHO H3BECTHBIH KaK
U3BECTHSK). KommiecTBo OKCH 0B METAIITIOB B CHITHKATHBIX IOPOJAX,
KOTOpBIE MOTYT ObITh HAilJiCHbI B 36MHOI KOPE, ITPEBBIIIACT KOTHYEC-
TBa, HeoOXomUMbIe 715t (pukcarun Bcero CO,, KOTOpBIH OyeT Tpons3-
BEJICH B PE3YNIbTATE CKUTAHMS BCEX MMEIOMIIXCS 3a11acOB ICKOMAeMO-
IO TOIUIHBA. DTH OKCHIbI TAKKE IIPUCYTCTBYIOT B MAJIBIX KOJIMYECT-

BAX B HEKOTOPBIX IIPOMBIIIICHHBIX OTXO/]aX, TAKHX KaK IIJIAK 1 30712
Hepxkageromer cramm. KapOoHu3anus MIHEPATIOB JaeT KPEeMHE3eM I
KapOOHATbI, KOTOPbIE XapaKTEPHU3YIOTCSI CTAOMIBHOCTBIO B TEUCHHE
TPOJOIKATENbHBIX TIEPHOAIOB BPEMEHN M KOTOPBIE MOTYT TOITOMY
YRAJATBCS B TAKNE MECTA, KaK CHJIMKATHBIE IIAXTbI, M TIOBTOPHO
HCTOJB30BAThCS VTS CTPOUTENBHBIX Hened (cM. pucyHok TP.10), xors
T0700HOE TOBTOPHOE HCTIOB30BaHNE OY/IET, BEPOSTHO, HE3HAUNTENb-
HBIM 110 CPaBHEHHIO C IPOM3BElEHHbIMI KommyecTBamu. [Tocre kap-
oonmzauuu CO, He Oyper BbIOpackiBaThes B atMocgepy. biaropaps
9TOMY BPSIJL 1T OTPEOYETCS MOHUTOPHHT CBAJIOK, @ CBS3aHHBIE C ITHM
puckn OyayT BecbMa Hu3kumu. Ha 3ToM paHHeM aTtamne pa3paboTKu
TPYAHO OLEHHUTH NOTeHIHaN XpaHeHns. OH OyJeT orpaHudeH fonei
CHIINKATHBIX 3aIlacoB, KOTOPBIE MOTYT TEXHHYECKH OKCILTyaTHpPO-
BaThCs, IPOOIEMaMIL, CBS3aHHBIME C OKPYXKAIOMIEH CPENOH, TAKIMH
Kak 00'5eM OTXOJI0B IPORYKIIHH, @ TAKKE TPABOBBIMHU 1 COLIMANLHBIME
OTpaHNYEHISIMH 10 MECTY XPaHEHHSL.

INponecckapOOHM3ALNN MITHEPAJIOB IPOUCXORUT €CTECTBEHHbIM
TyTeM U U3BECTEH KaK «BbIBETPHBaHHE». B Ipuposie 3ToT mporece
TIPOKCXOAUT BEChbMa MEJJICHHO; TO3TOMY OH JIOJXKEH ObITh 3HAUH-
TEJBHO YCKOPEH, ISl TOTO 4TOObI ObITh IPAKTHYECKH OCYIIECTBH-
MbIM MeTofioM XxpareHnst CO,, KOTOPbIH yTaBINBaETCs U3 AHTPONO-
TeHHBIX ICTOYHHUKOB. B 91011 CBS3M HcceoBanms B 06mact Kap6o-
HU3aIUH MEHEPAIOB COCPEOTOUEHBI HA IONCKE TEXHOIOTHUECKIX
c110co00B, Oarofapsi KOTOPHIM MOTYT ObITh JOCTUTHYThI CKOPOCTH
peaKuuy, MPaKTHUECKH TPIMEHNMBbIE [T IPOMBIIIICHHbIX IENeH,
a cama peakius cTanet 6onee 3(h(HeKTHBHOM B MIaHE NOTPEOICHAS
oHepruu. TexHomornst KapOOHU3ALNI MIHEPAJIOB C HCIIONb30BAHH-
€M TIPHPOHBIX CHJINKATOB HAXOJUTCS HA MCCIIE0BATEILCKOM 3Ta-
Te, OHAKO HEKOTOPbIE MPOIECChI, B KOTOPBIX NIPUMEHSIOTCS TPO-
MBIIIIEHHbIE OTXOMbI, HAXOASTCS HA JEMOHCTPAI[HOHHOM 3Tale.

Kommepueckuii nporecc motpebyeT 100bI9H, [POOIEHEST 1 000-
TalleHNs] MIHEPAIOCOfIEPKAIMX Pyl I X TPAHCIOPTHPOBKH Ha Tie-
pepabaThIBaIOLIEe MPEIPHUITHS, NONYYAIOMUe KOHIEHTPHPOBAH-
Hb1il toTok CO, u3 ynapiuBaiomei ycranoBku (cM. pucynok TP10).
Pacxon sreprim B mponecce Kapborm3ammi coctaBut 30-50 % mor-
HOCTH YJIaBIMBAOLEH YCTaHOBKH. C y4ETOM JIONOTHUTENIBHBIX SHEP-
retryeckux notpe6HocTel s yrmapimBanms CO, cucrema YXY ¢
kapOOoHM3aIumell MIHEPaIoB OTpebyeT ncxofHoi aHeprin Ha 60-180
% Ooublle B pacueTe Ha KUJIOBATT-4ac [0 CPAaBHEHUIO CO CTaHAapT-
HOH 3HEPTeTMIECKON YCTAHOBKON O3 yIaBIMBAHMS WM KapOOHM3a-
IUM MIHEPANOB. DTH SHEPTeTHUEeCKHe MOTPeGHOCTH 3HAYMTENTHHO
TIOBBIMIAIOT CTOMMOCTb B PacueTe Ha TOHHY MPEIOTBPAIIEHHBIX Bbl-
opocoB CO, st cuctembl B 1esnoM (cM. pasped 8). CaMbIM JyqiuM
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Pucynok TP.10. Drans! npomecca, cBS3aHHbIE ¢ KAPOOHN3aLHEl MIHEPAJIOB U3 CHIMKATHBIX IOPOJ HIIH IPOMBIIITIEHHBIME ocTaTKaMi. (C paspemenns Esponeiickoit

CETH 110 BOIPOCAM KOHKYPEHIIUN.)

TIPEMEPOM, H3YUEHHBIM JI0 HACTOSIIETO BPEMEHH, SBIISIETCA BIIAsKHAs
KapOOHU3ALMS MPUPOJHOTO CHIIMKATHOTO onuBHHA. ONEHOUHAs CTO-
AMOCTB 3TOT0 Tporecca paBHa mpubmmsuTensHo S0-100 gomn. CITA/
ycras MuHepaii3osarHas TCO, (TONOMHATEIBHO K CTORMOCTH YIIaB-
nuBaHus 1 TpancnopTHpoBkH CO,, a TaKKe ¢ yYETOM JIOMOTHATENb-
HBIX 9HEpreTHIecKux norpedHocreii). [porece KapOoHU3AUN MITHE-
paioB moTpebyet 1,0-3,7 TOHHBI CHIIMKATOB HA TOHHY MOJVIEXKAIIETO
3axoponernio CO, 1 faet 2,6—4,7 TOHHBI MEHEPaJI0B Ha TOHHY CO, st
XPaHEHNs,, KOTOPbIE OTXKHBI ObITh yAAIEHBI B KAUECTBE KapOOHATOB.
[Toatomy 3To SBATCS KPYITHOI OTepariieil ¢ BO3EHCTBIEM Ha OKpyKa-
IOLIYIO CPEJTy, AHAJIOTHIHBIM BO3JICIICTBIIO COBPEMEHHBIX KPyITHOMAC-
IITaOHBIX HA36MHBIX pa3pa0boToK. CepIEHTHH TaKXe 4acTO CONEPXKHUT
XPU30TII, SIBISIOMIAICS MPHPOJHON Pa3sHOBHRHOCTBIO achecta. Ero
TIPUCYTCTBHE NOTPEOYET TO3TOMY TAaKHX MEP II0 MOHUTOPHHTY 1 CMSIT-
YEHHIO TMOCIE/ICTBHM, KOTOPbIe NPUMEHSIOTCA B TOPHOJOOBIBAIOLIET
npomsblmieHHOCTH. C JIpyroil CTOPOHSBI, TIPOAYKIMS KapOOHU3AIIH
MEHEPAJIOB He COREPKUT XPH30THIIA, IOCKOMBKY OH SIBISETCS Hanbo-
Jiee XUMHUYECKH aKTHBHBIM KOMIIOHEHTOM ITOPOJIbI I COOTBETCTBEHHO
TIEPBBIM BEILECTBOM, KOTOPOE IPe0Opas3yeTcs B KapOOHATSI.
ITposicuenus Bce eme TpeOyeT psijf BOIPOCOB, MEPEN TEM Kak
MOKHO OY/ET JaBaTh KaKue-MO0 OLEHKH MOTECHINANA XPAaHEHHS TPH
KapOOHM3aIII MEHEPAJIOB. DTH BOIPOCHI BKIIOYAIOT OLCHKH TEXHH-

4ECKOIl OCYIIECTBIMOCTH X COOTBETCTBYIOIINX 9HEPreTHIECKHX TOT-
pe6HOCTEIl B KPYIHBIX MaciuTadax, a TAKXKE B TOH 4aCTH CHIIMKATHBIX
3aI1aCOB, KOTOPBIE MOTYT TEXHHUECKH I 9KOHOMHYECKH 3KCITyaTH-
posatscs s xpanerns CO,. BospeficTrie Ha OKpyKalomyro cpeny
TOPHOROOBIBAIOMIEH MIEATENHOCTH, YaleHHE OTXO0B U XpaHEHHE
TIPORYKIMA Tak:Ke MOIYT OTPAaHMYMTh NMOTEHIMAN. B Hacrosmee
BpeMsi HEBO3MOXHO ONPEJIENNTh TO, B KAKOI CTEIEHN MOXET ObITh
HCMOJb30BaHA KapOOHN3AIMS MUHEPAIIOB, IOCKOMIBKY 3TO 3aBHCHT OT
HEM3BECTHOTO KOJIMUECTBA 3a1IaCOB CHIINKATOB, KOTOPbIE HEBO3MOX-
HO pa3pabaThIBaTh C TEXHUUECKOI TOUKHU 3PEHNS, 2 TAKXKE BOIPOCOB,
CBSI3aHHBIX C OKPYXAIOIIEH CPEefjoil, TAKNX KAK OTMEUCHHbIE BBILIIE.

HpOMblLMﬂEHHble 8ULObL UCNOAbIOBAHUSL

[Tpomblunennslie Bujib! uenonb3osanus CO, BKIIOUAIOT XUMUYECKHE
1 Ouosornyeckue nmpouecchbl, B KoTopbix CO, BBICTYIAET B KavyecT-
BE peareHTa, Takne Kak MPOIEecChl, TPHMEHIeMbIe TPH MPON3BOJIC-
TBE MOYEBUHBI I METAHONA, @ TAKKE PA3NHIHBIC TEXHONOTHIECKHE
TPUMEHEHNS ¢ HEMOCPECTBEHHBIM Hcnomb3oBanneM CO,, Hampn-
Mep B CaJiOBOJICTBE, XONOJMIBHOM OOOPYAOBAHWH, TPH YIaKOBKE
NAIEBBIX MPONYKTOB, CBApKe, B HAMMTKAX W OTHETYIINTENSAX. B
Hacrosmee Bpems CO, HCIOMb3yeTCs BO BCEM MIPE B KOMMYECTBE



npubansutenso 120 MrCO, B rox (30 MrCrrox!), uckitouast uc-
nonb3oBanue st [IMH (pacemarpuBaercs B paspene 5). bomnbiuas
€ro yacthb (2/3 001ero KonuyecTBa) HCNOIb3yeTes TS IPOU3BOJICTBA
MOYEBHHBI, KOTOpast PUMEHSIETCS! B IPOU3BOJICTBE YIOOPEHMUIT 1 Apy-
rofi mponykuun. Onpenenernoe kommdectBo CO, OOBIBAIOT U3 PH-
PORHBIX CKBAXXWH, X 4aCTb 00Pa3yeTcst N3 MPOMBIIIIEHHBIX HCTOYHN-
KOB — TIaBHBIM 00Pa30M BbICOKOKOHIIEHTPHPOBAHHbIX HCTOYHHKOB,
TaKMX KaK YCTAHOBKH JIJIs IPOM3BOJICTBA aMMIaKa i BOJOPOia, — B
kotopbix CO, ymaBiuBaeTcsi B KaUeCTBE OHOTO U3 3JIEMEHTOB IIPO-
W3BOJICTBEHHOTO IIPOIIECCa.

ITpombimnensble Bufbl ucnonbs3oanust CO, MOTyT, B IPUHIH-
ne, cnocodcrBoBaTh ToMy, yToObl CO, He nomagan B atMocgepy,
TIOCPENICTBOM €TI0 XpaHeHNs B «XIMHYECKOM IIyJe yriepopa» (T. e.
3a1ac yriepofocofepKaliell mpoMbIILIEHHOH TPOAYKImH). B To Ke
BpeMsI B KaUECTBE MEPbI 110 CMSTUECHHIO BO3CHCTBHI Ha N3MCHEHNE
KJIMaTa 9TOT BapHAHT HMEET CMBICII TOMIBKO B TOM CITy4ae, €CIT KO-
n4ecTBo 1 cpok xpanenns CO, SBISIOTCS 3HAYNTENBHBIMY, @ TAKXKE
€CII IIPOUCXOJIUT PeallbHOE UTOroBoe cokpaleHue Boiopocos CO,.
XapakTtepHbIi cpok km3HA Gombireil yacTi CO,, KOTOPBIH HCTIONb-
3yeTcsl B HACTOSIIIEE BPeMsi B POMBIILIEHHBIX MPOLECCAX, CBA3aH CO
CpOKaM! XpaHEHHS OT HECKONBbKUX JiHEH 70 Mecsues. [locie aToro
XpaHsLmiics yriepon okucistercs n npespamaercs B CO, 1 BHOBb
BbIOpacbiBaeTcs B arMocgepy. [1ojo0HbIE KOPOTKHUE CPOKH HE HUMEIOT
CYIIECTBEHHOTO 3HAUEHNS JJIsl CMSATUCHHUS BO3/IENICTBIS HA N3MCHEHHE
kimMata. Kpome Toro, o6uias mugpa mpoMbIILIEHHOTO HCIONb30Ba-
Hust B 120 M1CO,'ropr! siBIIsieTcsi He3HAYHTEIbHOM 110 CPABHEHUIO C
BBIOPOCAMI 13 OCHOBHBIX aHTPOTIOTEHHBIX HCTOYHHKOB (CM. TaOIAIy
TP.2). XoTst HEKOTOpbIE MPOMBIIIIEHHBIE MPOIECCHI 0OECIEUNBAIOT
xpaneHue He6oabIoi o CO, (B 0BIIEH COKHOCTH TPUOTH3UTENb-
10 20 MTCO,'Tojr") Ha CpOK JI0 HECKOJIBKHX IECTHIIETHH, 00IIee KO-
JHYECTBO AOITOCPOYHOTO XpaHEeH s (B MaciTabe BEKOB) COCTABIISET
ceituac opsifika 1 MTCO,'roj! it meHbiie 6e3 KaKux-Ti00 neperek-
THB 3HAYUTEIBHOTO YBEINUEHNS 3TOTO 00'bEMA.

E1me ofHIM BasKHBIM BOIIPOCOM SBIISIETCS BOIPOC O TOM, MOTYT
JIM IIPOMBILIIEHHbIE BAfbI Hcnonb3oBanus CO, npusecTu K oOLie-
My UTOTrOBOMY coKpamieHuto BbiOpocoB CO, IOCPENCTBOM HX 3a-
MEHBI IPYTUMHI TPOMBIIIICHHBIMI MPOLECCAMH WM MPOYKIHEH.
ITpaBuibHasT OLIEHKA 9TOTO MOXKET OBITh JaHA TOIBKO MOCPENICTBOM
PAcCMOTPEHHSI TPAHUI] OMPEJENECHHONl CHCTEMbl C TOUKH 3PEHHS
SHEPreTHYECKNX 1 MaTepHajbHbIX 0aJaHCOB MPOIECCOB C MCIONb-
3oBaHneM CO,, a TakxKXe NPOBEJEHNEM NIOAPOOHOrO aHalM3a LUKIa
KM3HU npepiaraeMoro Bufa ucnombssoBanus CO,. Jluteparypa B
3TOM 007ACTH SIBISETCS OTPAHIHUEHHOIL, OJHAKO U3 HEe CIEMYET, YTO
OIlCHKA TOYHBIX IU(Pp SBIAETCS TPYAHOH M YTO BO MHOTHX CITy4asx
TIPOMBIIIICHHBIE BIJbI HCMOJIB30BAHMS MOTYT IIPHBECTH CKOpee K
YBEJINYEHHIO 00LIero o0’beMa BbIOPOCOB, @ HE K HTOTOBOMY COKpa-
mennto. Beuy weGombimoit fomm yaepxuBaemoro CO, HeGombIITE
00'bEMBI HCIOJB30BAHNS U BO3MOXHOCTb TOTO, UTO 3aMEHA MOXKET
TIPUBECTH K BO3pacTaHuto BbIOpocoB CO,, MOXKHO CENATh BBIBOJ O
TOM, YTO BKJIaJi IPOMBIILIEHHBIX BIOB Hcnonb3oBanns CO, nocie
€r0 YIaBIUBAHAS B CMATUCHNN BO3JCHCTBHUII HA H3MEHEHHE KITNMaTa
OyfieT, KaK IIPeANoaraeTcsi, HeOObIINM.
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8. CrouMocTh 1 5KOHOMUYECKUH MOTEHI[NAJ

IMpumenenne TexHomormit Y XY B GyAyIieM B CpaBHEHNN C IPYTAMH Ba-
PHAHTaMH CMSATYCHHS BO3JIETICTBHII TAPHIKOBBIX Ta30B OY/ICT B 3HAUN-
TEIBHOH Mepe OMPEENATHCA CTPOrOCTBIO OYAYINX TPeOOBAHHI B OT-
HOIIEHNH KOHTPOIIS BBIOPOCOB MTAPHUKOBBIX Ta30B 1 MPEJITIONAracMoil
CTOUMOCTBIO cucteM Y XY. B aToM pasjiene B IepByIo Ouepeb aeTcs
pestome obmer cronmocTnt Y XY [T OCHOBHBIX BAPHAHTOB M TEXHO-
JIOTMYECKUX PUMEHEHHI, PACCMOTPEHHBIX B IPEMBIAYIIIX pa3fielax.
TepMuH «CTONMOCTB», HCMIOMb3YEMBIl B 9TOM pe3toMe 1 IOKIAfE, 03-
HAYaeT TONBKO PHIHOUHBIE IIEHBI, HO HE BKITIOYAET TAKYIO BHEIIHIOK
CTOMMOCTb, KaK HAHOCHMBII OKpY>KafomIel cpefie yuiep6 i Gomnee mu-
POKIE COIMATbHBIE PACXOJIbI, KOTOPBIE MOTYT OBITh CBS3AHbI C HCIONb-
30BaHueM Y XY. Jlo HaCTOSILEr0 BpeMEHH OYTH HUYETO HE JIENAI0Ch
JUTSL OLEHKN ¥ KOJIUECTBEHHOTO OTPEIEIICHNST TAKO! BHELIHEH CTON-
mocTi. 3ateM Y XY paccMaTpuBaeTCs B KOHTEKCTE aJlbTEPHATUBHBIX
BApUAHTOB 1715 ITOOATBHBIX COKPAICHIIT TAPHAKOBBIX Ta30B.

Cmoumocmu cucmem YXY

Kak oTMevanoch paHee, IMEETCS] CPABHUTENLHO HEOOMBIION OMBIT
B 00J1aCTH COUETAHNS YIABINBAHMSA, TPAHCIOPTHPOBKH M XPAHCHUS
CO, B paMKax TOJHOCTBIO HHTETPHPOBAHHOI cucTeMbl Y XY. 1 xotd
HEKOTOpPbIE KOMIIOHEHTBI Y XY yoKe IPUMEHSIIOTCS 111 ONIPENIENEHHBIX
TPOMBIIUICHHBIX TPAMEHEHA B CTPAHAX C PA3BATHIM PHIHKOM, ¥ XY
TIOKa HE UCTOJIb3YeTCs B KPYIHBIX SHEPIOYCTAaHOBKAX (IIPHMEHEHNE C
HAaUOOIBIINM ITOTEHINATIOM).

B nmrepatype npiBoauTCS BechbMa IIMPOKHH ANANa30H CTONMOCTH
KOMIOHEHTOB Y XY (cM. paspielnibl 3-7). DTOT inana3oH o0bsCHIETCS
TIIaBHBIM 00Pa30M H3MEHUMBOCTBIO (DAKTOPOB, XapaKTEPHBIX 71 OIl-
PEfIeTIEHHbIX MECT, 0COOCHHO XapaKTePHCTHK KOHCTPYKIHH, (DYHKIH-
OHMPOBAHNS 1 (PHHAHCHPOBAHHS 9HEPrOYCTAHOBOK HIIM POMBIIIIEH-
HBIX IPENPHSTHI, Ha KOTOPBIX ACMONB3yeTCs Y X Y; THIIOM H CTORMOC-
TBIO ACIONBb3YEMOTO TOPIOYET0; HEOOXOMMBIMHI PACCTOSHUAMH, MEC-
THOCTBIO 1 KOJIMUECTBAMH, CBSI3aHHBIMI ¢ nepeBoskoil CO,; a Takxke
THIIOM ¥ XapakTepuctukamu xpanenus CO,. Kpome toro, o cux mop
OCTAIOTCS HEOTPENIETIEHHOCTH B OTHOIIECHNN pabOUNX XapaKTepPUCTHK
11 CTOMMOCTH HbIHEITHUX U OyAyIUX KOMIIOHEHTOB TeXHOJIOrHH Y XY
1l KOMIIIEKCHBIX CHCTEM. B mmtepaType roBopuTcs, OiHAKO, O IIIpO-
KO PacmpoCTPaHEHHOI YBEPEHHOCTH B TOM, YTO CTOMMOCTb MOHTaXa
1 QyHKIMOHEPOBAHNS cucTeM yinaBmuBanms CO, 6yAeT co BpeMeHeM
CHIKAThCA B PE3yJIbTaTe MOMYYEHNs 3HAHNI U3 TPAKTUIECKOTO OMbl-
Ta (B pe3yspTaTe NpUMeHeHHs TexHonoriu) u noctosHHbix HAOKP.
Vcroprdeckuil ONbIT TAKXKe CBUAETENBCTBYET O TOM, UTO CTONMOCTD
TIEPBBIX Y/IaBIMBAIOLNX YCTAHOBOK MOJOGHOTO POfia MOXET MPEBbI-
IIaTh CYIIECTBYIOMIHE OLEHKH 710 MOCIEAYIOMIEr0 CHIKEHHST CTOMMOC-
. B GonbunncTBe cructem Y XY CTOMMOCTD YIaBIAHBaHUs (BKIOYast
KOMIIPECCHIO) SBISETCS CAMbIM 3HAYMTENBHBIM KOMIIOHEHTOM CTO-
nMocti. CTOMMOCTb 3MEKTPOIHEPIUH 1 TOIIMBA KOMEONETCS B IITH-
POKOM JIHana3oHe B 3aBHCHMOCTH OT CTPAHBI, H 9TH (DAaKTOPbI TAKXKE
BIIUSIIOT HA 9KOHOMUYECKYIO KM3HECTIOCOOHOCTb BapuaHTOB Y XY.

B Tabiuue TP.9 naetcs pe3toMe CTOMMOCTH YJIaBIMBaHHUsL, TPAHC-
noptuposkn u xpanenuss CO,, JaHHbIE O KOTOPOH MPUBOAHINCH B
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Taoauna TP.9 Cronmocts KomnonenTos cucteMbl Y XY B1ieHax 2002 . MeHs€TCs B 3aBUCHMOCTH OT JAHHOTO THUIIA 9HEPrOYCTAHOBKH NJIM IIPOMBIIITIEHHOTO HCTOYHUKA.
CTONMOCTD OT/IEIIBHBIX KOMIIOHCHTOB HEBO3MOXKHO IIPOCTO CYyMMIPOBAThH IS pacdeTa CTOMMOCTH cHcTeMbl Y XY B I[€IOM C YUETOM IPE0TBPALICHHBIX BRIOPOCOB
CO, B jomn. CIIIA. Bee miudppbl npefcTaBISIOT CTOMMOCTD A7 KPYIHbIX, HOBBIX YCTAaHOBOK IPH IIeHAX HA IPUPOJHBII a3 B MPeANonaraeMoM uamnasone 2,8-4,4 gom.

CIHIATHx" u nex Ha yroas 1-1,5 ponn. CIIATTx".

KomnonenTsl cucremst YXY JInana3oH cTOMMOCTH

3ameuyanns

YnaBnuBanue u3 3HEProycTaHOBKH Ha yrae  15-75 jomn. CLIA/
HJIM Ta3e yncras 3axpadyeHHas TCO,

5-55 mosn. CIIA/
yncras 3axBadeHnas TCO,

YiaBiuBaHue U3 YyCTaHOBKHU sl
IIPOM3BOACTBA BOROPOZA M AMMHAKA HIIH
nepepabOTKH rasa

YnaBnnBaHue U3 IPYTUX NPOMBIIIIEHHBIX  25-115 gomn. CIIIA/
MCTOYHUKOB yncras 3axpadyeHHas TCO,

1-8 gomn. CIIIA/
tpascnoptupyemas TCO,

0,5-8 momn. CIIIA/
yncras 3akaganHasg TCO,

TpancnopTuposka

leonorunueckoe xpanenue*

Teonoruueckoe XpaHEHHE:
MOHUTOPHHT U MTPOBEPKaA

5-30 oy, CIIIA/
yncras 3akaganas TCO,

50-100 goun. CIIA /4ucras
muHepanusosannas TCO,

XpaHeHne B OKeaHe

Kap6onnsanus Munepanos

0,1-0,3 gomn. CIlIA/3akavannas TCO,

Yucras croumocTs 3axBadeHnoro CO, o cpaBHEHMIO C TAKOI Xe
YCTAHOBKOI (€3 ylIaBInBaHUs

HpI/IMCHHCTCﬂ K HCTOYHHMKAM BBICOKOH YUCTOTDI, Tpeﬁy}OH_II/IM mpocToro
BBICYLIMBAHUA M KOMIIPECCUN

HI/IaHaSOH OTpaxaeT UCIO0Jb30BAHUE PA3HBIX TEXHOJIOTHI K BHUJIOB
TOIJIMBA

Ha 250 kM Tpy60IpOBOMIa WITH IEPEBO3KM CYIAMH [T MACCOBOTO
pacxopa B 5 (Bepxuuit Konen) — 40 (nmxuuit konery) MrCO,erop!

Hckmouas norennuansupie npuoeiin ot [TMH nom ITMYM

D70 BKIHOYAET MOHUTOPUHT 10 3aKa4MBaHUs, B IPOLIECCE 3aKaUYUBaAHUS
M IIOCJIE 3aKaUUBAHMS X 3aBUCHT OT HOPMATUBHBIX TpeﬁOBaHI/Iﬁ

Brku1iouast MOpCKYIO TpaHCIOPTHPOBKY Ha pacctostaue B 100-500 xm, 6e3
y4eTa MOHHTOPHHTIA I IPOBEPKI

Jluana3oH 7151 U3yueHHOro HanboJiee MoKa3aTeIbHOro cyyast. Bkiaoyaer
HCIIONB30BAHKE JJONOHUTE BHOM 9HEPT N 71st KapOOHH3ALII

4 IIepes ]IJIPITCJ'[])HHﬁ MEPUOJ] BDEMEHU MOTYT MMOABUTHCA TOTIOJTHUTEIbHBIE PACXO/IBI, CBA3AHHBIC C BOCCTAHOBUTEJIBHBIMU MEPAMU 1 00s13aTeNIbCTBAMH.

paspenax 3-7. Tak:xe oTpaxeHa CTOMMOCTb MOHUTOpHUHTa. B Tadnuue
TP.10 cocTaBsIONIME 3IEMEHTDI CTOMMOCTH CBETEHBI BOEANHO, YTOOBI
I0Ka3aTh OOLIYI0 CTOUMOCTh ¥ XY 1 IIPOM3BOJICTBA 3NEKTPOIHEPIUN
TSl TPEX 9HEPreTHUECKNX CHCTEM C TPAHCIIOPTHPOBKOIL 11O TPyOOIIpo-
BOJIY 1 JIBYX BAPHAHTOB I'€OJIOTMIECKOTO XPAHEHHSL.

7151 yCTaHOBOK € T€OIOTMUECKIM XPAaHEHHEM 1 0€3 TONOXKUTEIbHO-
ro 3uauenns [IMH croumocts Y XY naxogurces B auamasone 0,02-0,05
nomn. CIIA/kBru mns yeranoBok, pabotatomux Ha YII, m 0,01-0,03
nomr. CIIA/kBru st yeranoBok ¢ KIITIT (v B Tex u ipyrux npume-
HSIeTCs yiIaBiBaHue nocne cxuranus). s yeranopok ¢ KIKT (uc-
TIOJIB3YIONINX YIABIMBAHUE JI0 CKUTAHMS) {Hana30H croumoct Y XY
Haxommres B mpepenax 0,01-0,03 pomr. CIIA/kBt4 1o cpaBHeHmIO ¢
aHAITOTHYHOI ycTaHoBKo# 6e3 Y XV. [l Bcex cucTeM aneKTpocHabxke-
HUS CTOMMOCTE Y XY MOXeT 0bITh cHIKeHa mouTd Ha 0,01-0,02 mom.
CHIA/xBty npu ucnons3osanuu [TMH ¢ xpanennem CO,, ockombKy
npubbun ot [TV H yactiyno KoMneHcupyoT croumMocTs Y XY. CaMbIMU
KPYIHBIMI COKPAIEHISIMI CTOMMOCTH XapaKTepPH3yIOTCs YCTAaHOBKH
Ha yIIe, B KOTOPBIX IIPOUCXOANT YIIABINBAHNE CAMbIX OOJBLINX KO-
gectB CO,. B HECKOMBKEX CITy9asix HIKHHI MPEfien cTonMocTH Y XY
MOXET HMETh OTPHIATENBHOE 3HAUCHHE, UTO CBUICTENBCTBYET O TOM,
qTo0 mpepmonaraemMsli Kpeput fnst [IMH 3a meprop cpoka ciryskOsI ye-
TAHOBKH NIPEBBIIIACT CAMYI0 HI3KYIO 3aPETHCTPHPOBAHHYIO CTONMOCTD
yrasmuBanns CO, 7S 3TOI CHCTEMBI. DTO TaKKe MOXET OTHOCHTBCH,
BEPOSITHO, K HECKONBKHM CayyasiM femeBoro ynasmusanus CO,, oOpa-
3YIOIIETOCS B PE3YIBTATE IPOMBIIIIEHHBIX IIPOLECCOB.

[Tomumo Tpo1ieccoB MPe0dpa3oBaHMs IHEPTUH HA OCHOBE HCKOTAe-
moro Tomtuea CO, MOXET TaKKe YIaBINBAThCA B 9HEPTOYCTAHOBKAX C
HICTIONb30BaHMEM GHOMACCHI B KAUECTBE TOITNBA MITH YCTAHOBKAX, Pab0-

TAIOMINX HA COBMECTHOM CXXHTAHHUH HICKOTIAEMOTO TOILIIBA I OHOMACChI.
B Hacrosiee Bpems ycTaHOBKH Ha OMOMAcCe XapaKTepu3ytoTcs He0OIb-
1ol MottHocThIo (Meree 100 MBr,). Oto o3Havaer, 4ro nroroas CTou-
MOCTB TIPOH3BOAICTBA C HiH 6e3 Y XY ABISETCA OTHOCHTEIBHO BHICOKOM
TI0 CPAaBHEHMUIO C aJIbTEPHATHBHBIMY BAPHAHTAMH Ha ICKOTTA€MOM TOTLITH-
e. [Tonnas cronmocts Y XY st 6momaccsl MoxeT gocturars 110 goum.
CIIIA 3a Tonny npepotapaieHHbIX BoIOpocoB CO,. [Tpumenenne YXY B
YCTaHOBKAX 171l MPe0Opa3oBaHis 3HEPrud Ha GHOMacce B Ka4ecTBe TOIl-
JIMBA WJIH YCTAHOBKAX C COBMECTHBIM CKHTAHNEM IIPUBEJIET K O0IEE HMI3-
KUM 1 HeratnHbIM 1 BbiGpocam CO,, 4TO MOXET CHH3UTD CTOMMOCTh
3TOT0 BAPUAHTA B 3aBICHMOCTH OT PIHOYHON CTONMOCTH CHIKEHHIT BbI-
opocos CO,. Kpome Toro, CO, MOXET ynaBIuBaThCa B yCTAaHOBKAX JiIsl
H,, paGoratomux Ha 6nomacce B kadyectse Tommsa. Coobmaemas cTo-
MMOCTb TPEIOTBPAIIEHHBIX BBIOPOCOB cocTaBiseT 22-25 momr. CIIA/
1CO, (80-92 momn. CIIA/TC) B ycTaHOBKE MPOM3BOJMTEIBHOCTBIO 1
MITH Nm*/H, B cyTKH H COOTBETCTBYET HOBBIICHHIO IPON3BOCTBEHHOM
crommoctn H, Ha mopsaka 2,7 pomn. CIIATIx. 3HaunTensHO Gomee
KPYITHbIE YCTAHOBKH Ha OIOMAcce MOTYT B IEPCIEKTHBE OMYINTh BHITO-
1y B Pe3y/bTaTe 3KOHOMIH, 0GYCITOBICHHOI POCTOM MacIITaboB MPOu3-
BOJICTBA, CHH3MB CTONMOCTB CHCTEM Y XY JI0 YPOBHEIT, B 3HAYATEIHHOMN
Mepe aHaJOrHYHBIX yCTAaHOBKaM Ha yriie. OIHAKO B HACTOSIIIEE BPEMS
HMEETCs MaJIo OMbITa pabOTHI C KPYMHBIMI YCTAHOBKAMI Ha GHOMacce, i
T03TOMY HX IPAKTHYECKAs LIEHHOCTb E11Ie HE IOy YHIIa IO TBEPXKICHNUS,
a CTOMMOCTB 1 IIOTEHIIHAI C TPY/OM NOJJAI0TCS OLCHKE.

Jlng HesHepreTMyecKnx NpHMEHEHH CTOMMOCTh Y XY CTOmb
NofipOOHBIM 00pa3oM He u3yyasack. [IOCKONbKY 3TH HCTOUYHUKH Xa-
PaKTEPH3YIOTCS 3HAUNTEIBHBIM PA3HOOOPA3NEM € TOUKH 3PEHUS KOH-
uentpamun CO, 1 JaBIeHNs ra30BOTO MOTOKA, HMEIOIINECS AaHHbIE

'3 Ecin, HanpuMep, c60p GHOMAcChl XapaKTepu3yeTcs HeCTaOWIBHBIM IOKasateneM (T. e. GbIcTpee eKEeroHOro MOBTOPHOTO pocTa), yrcthie BeiGpocsl CO, pesyibrate gaHHON

JEATETbHOCTH HE MOTYT ObITH OTPHUIATEIbHBIMHU.
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Taomuma TP.10. [Juana3zon o6mieil CTOMMOCTH yIaBIMBaHNS, TPAHCTIOPTUPOBKH 1 reonornyeckoro xpanerns CO, Ha OCHOBE COBPEMEHHOMN TEXHOIOTUHU /ISt HOBBIX

9HEPTOyCTaHOBOK, HCMOb3YIONINX OMTYMIHO3HBII YTOb HIIH IPHPOJHBIN ra3

PaGoune u cToNMOCTHBIE TAPAMeTPBI IHEPTOYCTAHOBKH® JHeproycTaHoBKa Ha IJHeproycTaHoBKa ¢ JHeproycTaHoBKa ¢
YroJIbHOI NBLTH KOMOMHHPOBAHHBIM  KOMOHHHPOBAHHBIM HHKJIOM
IHKJIOM IPHPOJHOTO  KOMILTEKCHOI ra3u(puKanum
rasa yras

Cranpaprnas ycranoska 6e3 YXY

Croumocts anekTposnepruu (gomwr. CIIA/kBr-u) 0,043-0,052 0,031-0,050 0,041-0,061
JHeproycTaHoBKa ¢ yIaBIHBAHHEM

TToBbIeHHBII pacxof TomuBa (%) 24-40 11-22 14-25

3axsauennblii CO, (kr/kBru) 0,82-0,97 0,36-0,41 0,67-0,94

Ipenorspamenubie BbIOpocskl CO, (Kr/kKBT-4) 0,62-0,70 0,30-0,32 0,59-0,73

% npefoTBpalieHHbIX BbIGpocos CO, 81-88 83-88 81-91
HEproycTaHoBKA ¢ yIABIUBAHUEM H [€0IOTHYECKHM Xpanenuem”

Croumocts snekTposnepruu (gosi. CHIA/kBru) 0,063-0,099 0,043-0,077 0,055-0,091

Croumocts Y XY (omn. CILIA/xBr-q) 0,019-0,047 0,012-0,029 0,010-0,032

% MOBBIMEHNS CTOMMOCTH 3JIEKTPO3HEPT UK 43-91 37-85 21-78

CTONMOCTb CMATYEHNUS BO3JEHCTBU

(mom1. CHIA/rCO, mpeoTBpaleHHbIX BbIGPOCOB) 30-71 38-91 14-53

(momn. CHIA/TC npefoTBpalieHHbIX BHIGPOCOB) 110-260 140-330 51-200
JHeProycTaHOBKa ¢ YJIABAMBAHHEM H NOBBILIEHHBIM H3BJIeYeHHeM HedTH

Croumocts dnekTpoaneprun (gomi. CHIA/kBr) 0,049-0,081 0,037-0,070 0,040-0,075

Cronmocts YXY (nomr. CUIA/kBreu) 0,005-0,029 0,006-0,022 (-0,005)-0,019

% TMOBBIMIEHNUS CTOMMOCTH 3JIEKTPOIHEPT UK 12-57 19-63 (-10)-46

CTONMOCTb CMSTYCHHUS BO3JICHCTBHS

(momn. CHIA/TCO, mpeoTBpaIieHHbIX BbIOPOCOB) 9-44 19-68 (=7)-31

(mom. CHIA/rC npefoTBpalleHHbIX BBIGPOCOB) 31-160 71-250 (-25)-120

*  Bce n3MeHeHMs OTHOCSATCS K aHATIOTHYHOM (CTaHapTHON) ycraHoBKe 6e3 YXY. [TogpoGHOCTH IPeNoIoKeH I, IeKaliX B OCHOBE H3JI0KEHHbIX IHAMAa30HOB

cronMocTH, cMoTpn B Tabmuue TP.3.

cToMMOCTH reosiornyeckoro xpanenus: 0,6-8,3 gonn. CIIA/TCO,.

1CO, (1a ocHoBe IeH Ha HeTh 10 2003 I. B pasmepe 15-20 pomn. CIIA/Gappeis).

TIPOBEMICHHBIX HCCIEOBAHMI MOKA3bIBAIOT BECbMA LIMPOKMIl pa3-
Opoc. Camast HU3Kasi CTOMMOCTb Obly1a BISIBIIEHA [IJISl IPOLIECCOB, IIPH
KotopsIx oTfienenne CO, yKe OCYIIECTBISETCS B KauecTBE YacTH
TIPOM3BOAICTBEHHOTO MPOLEcca, TAKNX KaK MPOM3BOACTBO BOROPOIA
(cTomMocCTb yIaBIUBAHKS IIPH IPOU3BOACTBE BOJOPOAiA YKa3bIBAIACh
panee B rabmuie TP4). [Tonuas croumocts Y XY, BKIFOYast TpaHCIop-
THPOBKY 1 XpaHEHHE, TIOBBIMIAET CTONMOCTH IIPOU3BOICTBA BOOPONIA,
HCXOJISL M3 TEX Xe TPEANOIOKEHNI B OTHOMEHUH CTONMOCTH, 4TO 1
mst Tabmuaupl TP10, Ha 0,4-4,4 momn. CIIATIIx B ciiyyae reosoru-
geckoro xpaneHus, n Ha —2,0-2,8 oy CIIATIx" B cygae [T H.

Cmoumocms npedomspaujerus eviopocos CO,
B ta6nume TP.10 moka3aHb! TaKKe MPEeTbl CTORMOCTH «IPENOT-

BpauieHus BpiopocoB CO,». Jnepreruyeckue norpedHocru Y XY
NOBBIAIOT KOIMYECTBO HCXONHOTO TOIUINBA (H COOTBETCTBEHHO

CrouMoCTb yTaBINBaHNS, OCHOBAHHAS HA INANa30HaX, yKa3aHHbIX B Tabanuue TP.3; muanaszon cronmoctn Tpancnoptuposku (-5 gomni. CIIA/TCO,; nuanason

CronmocCTb yJ1aBIMBaHUS I TPAHCIIOPTHPOBKH AHANOTMYHA YKA3aHHOM BbILIE; YUCTas CTOUMOCTS XpaHenus npu auanaszone [TMH ot -10 o -16 gonn. CIIA/

BbIOpockl CO,) B pacueTe Ha €UHUIY KOHEYHON MPOU3BENICHHOI
oHepruu. B pesynbrate aToro konundectso CO,, 00pa3oBaBIIErocs
B pacyeTe Ha eMHAIY NpoxyKuuy (KB anexrposneprun), 607b-
IIe Y 9HeProycTaHOBKY ¢ Y XY M0 CpaBHEHMIO CO CTAHJAPTHOM Y-
TaHOBKOI, KaK Moka3aHo Ha pucynke TP.11. [lng onpepenenns co-
kpammennii Biopocos CO,, KOTOpPBIE MOKHO OOBSICHATE JETICTBHEM
cucrembl Y XY, HeoOxonumo cpaBHUTS BbIOpockl CO, B pacuere Ha
KBT'4 ycTaHOBKY ¢ ylaBIMBaHHEM C COOTBETCTBYIOIINMH NOKa3a-
TeJISIME CTaHAAPTHO YCTaHOBKH (€3 yIaBnuBaHus. Pa3ania Hassl-
BAETCS «IPEOTBPALIEHHBIMU BBIOPOCAMI».

O6opynoBaHie SHEPTOYCTAHOBOK CHCTEMON Y XY MOXET MOB-
JUSTh HA TIPUHSTHE PEIICHHS OTHOCHUTENBHO THIIA MOHTHPYEMOIl
YCTAHOBKH H BHJIA HCIOJB3YEMOTro TOmIHBa. [109TOMY B HEKOTOPBIX
CHTYAI[SIX TIONE3HBIM MOXET OKa3aThCsl pacyeT CTOMMOCTH Ha TOH-
HY MpeoTBpalieHHbIX BbIOpocoB CO, Ha OCHOBE CTaHAAPTHOI ycTa-
HOBKH, OTIIMYHOM OT ycTaHOBKH ¢ Y XY. B Tabmmme TP.10 mokazansr
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1 i 1
I
YcTaHoBKa
c YXY

Mpownssoacteo CO, (Kr/kBTy)

Pucynok TP.11. Ynasnusanue u xpanenne CO, U3 3HEProycTaHOBOK.
IMosbrmennoe npoussoictBo CO, B pesymbrare cHmkenust obmero KIIJT
9HEProyCTAHOBKH BCJIE/ICTBUE JIOMONHUTENLHOTO PACcXOfla SHEPIUU HA ylaB-
JMBaHUE, TPAHCIOPTUPOBKY I XpaHEHUE, a TaKXke N00as yTeyka BO BpeMs
IepeBO3KH NPUBOAAT K yBelndennio konuuecra «CO,, IPOM3BEJEHHOrO Ha
eNMHNIY TPOAYKIUN» (HIKHSS YepTa) 0 CPABHEHHIO CO CTAaHJAapTHON ycTa-
HOBKOI (BepXHsis uepTa) Oe3 yIaBIHBaHNUs.

K09(p(DUIUEHTHI CTOMMOCTH 1 BBIOPOCOB IS TPEX CTAaHAAPTHBIX YC-
TAHOBOK ¥ COOTBETCTBYIOIIMX YCTAHOBOK ¢ ¥ XY 171 cityyasi reoio-
rimyeckoro xparenns. B Tabmmme TP.11 gaetcsd pestome npeyienos ore-
HOYHOI CTOMMOCTH TS Pa3MAYHBIX KOMOMHAINI YCTaHOBOK ¢ ¥ XY

1 CaMbIX JICUIEBBIX CTAHJAPTHBIX YCTAHOBOK, IIPEACTABISIONINX MO~
TeHIMAIbHBIN HHTEpEC. B Hell noka3aHo, HanpuMep, 4TO eCilH NEPBO-
HaYaJIbHO TIAHUPYETCST yeTaHOBKa Ha Y11, TO MpUMEHEHNE CHCTEMBbI
Y XYV BaTOI ycTaHOBKE MOKET PUBECTH K O0IEE BBICOKOH CTOMMOCTH
npepoTBpatieHus BbiopocoB CO, 10 cpaBHEHUIO ¢ BbIOOPOM YCTaHOB-
ku ¢ KITIIT, obopyroBanHoil cucTemoil Y XY, Ipi YCIOBAH HATHYHS
npupopHoro rasa. Eme ofHuM BapraHTOM ¢ 60mee HU3KOI CTOMMOC-
TbIO MPENJOTBPALLICHNS BBIOPOCOB MOITIO ObI IBUTHCS CTPOUTEIBCTBO
yeranoBku ¢ KIIKT u crcremoit ynaBmuBanmst BMecTo 000pyTOBaHAS
9TOH CHCTEMOII YCTAHOBKH, paboTatomeii Ha YII.

Akonomuneckuii nomenyuan YXY 0na cmazuenus 6030elicmeii
Ha U3MeHeHUe Kaumama

OueHkY 3KOHOMUYECKOr0 MoTeHIuana Y XY OCHOBBIBAIOTCS HA 3HEP-
TETHYECKHX 1 9KOHOMHUYECKUX MOJIETISX, KOTOPbIE H3Y4YaloT BOMPOCHI
OyayLiero MpUMeHeHns], H cTouMocTd Y XY B KOHTEKCTE CLiEHApHEB, B
KOTOPBIX IPEYCMaTPHBAIOTCSI 9KOHOMIUECKH 3(h(PEKTHBHBIE 1 CaMble
TIeTeBbIe BapuaHThI cTabmmm3armi aTMochepHbIx KornerTparmii CO,.
XO0Ts KOMMIECTBEHHBIE PE3YIIbTAThl 3THX MOJENCH XapaKTepu3y-
J0TCSI 3HAUNTEITBHBIMI HEONPENETEHHOCTIMH (CM. 00CYKJICHUE HILKE),
BCE MOJIENIN TI0KA3bIBAIOT, UTO cucteMbl ¥ XY Bpsij| 1 OYAyT IpuMe-
HSITBCS B IIMPOKUX MacmTabax Mpu OTCYTCTBHM YETKO ChOPMYIIpO-
BaHHOH IIOMMTHKI, OJIarofiapst KOTOPOIl CYIIECTBEHHO OTPAaHNIHBAIOT-
cs1 BBIOPOCHI ITAPHUKOBBIX ra30B B aTMocepy. MHOrMHI KOMIUTEKCHBI-
MH OLEHKAMH TIPEyCMAaTPUBAETCS, UTO B CIIyYac YCTAHOBICHHS Tpe-
JIENOB BLIOPOCOB IAPHUKOBBIX A30B PUMEHEHHE cucteM Y XY OyzieT

Ta6auna TP.11. CroumocTb Mep 0 CMATYEHMIO BO3AEHCTBISA MEHAETCS IS PasHbIX KOMOMHAIMA CTAHJAPTHBIX YCTAHOBOK U YCTAHOBOK ¢ Y XY, OCHOBaHHbIX Ha
COBPEMEHHOII TEXHOIIOTHH 17151 HOBBIX 9HEPrOYCTaHOBOK. B HacTosIee BpeMst BO MHOTHX pernoHax o0well mpakTukoi 6yfer 6o ycranoska Ha Y11, 1u6o ycranoBka
¢ KIIIT . Pacuer npeumymects [TMH ocnoBan Ha nenax Ha He(Ts B pazmepe 15-20 gomn. CLIA 3a 6appens. Llensl Ha ra3 npeanonaratores B pasmepe 2,8-4,4 joii.
CIIIA/Tx, a 1eHb! Ha yrodb npefnonaraiorcs B pasmepe 1-1,5 gomn. CITATx! (1a ocHoBe Tabuuib! 8.3a).

Cranpapruras ycranoska ¢ KIITIT Cranpgapraas ycranoska Ha YII
Tun sueproycranosku ¢ YXY IIpenorepamenne BLIOPOCOB IIpenoTBpamenne BEIOPOCOB
B gosu1. CIIA/TCO, B go.u1. CIIA/TCO,
(momn. CIMA/1C) (momn. CIITA/1C)
9HeproycTaHoBKa ¢ yJIaBJIMBaAHNEM H Ie0JI0rHYeCKHM
XpaHeHHneM
KOIr 40 - 90 20 - 60
(140 — 330) (80 — 220)
YII 70 — 270 30-70
(260 — 980) (110 — 260)
KIOKI 40 - 220 20-170
(150 — 790) (80 — 260)
Oueproycranopka ¢ yaasausanuem u [IMH
KOIr 20-70 0-30
(70 — 250) (0 -120)
YII 50 — 240 10 - 40
(180 — 890) (30 - 160)
KIKI 20 - 190 0-40
(80 — 710) (0 - 160)

!4 KIKT He BK/II0YeH B KayecTBe CTAHJAPTHOM YCTAHOBKH, KOTOpas GyieT OCTPOEHa CerofiHs, MOCKOIbKY 3Ta TeXHOIOIHS He TOTYUM/IA ellle LIHPOKOTO IPHMEHEHNUS B CEKTOpe
3/EKTPOIHEPTETHKH U 0OBIYHO ABNAETCA HECKOIBKO 60/Iee JOPOTOCTOAIIEH IT0 CpaBHEHHUIO ¢ ycTaHoBKoit Ha YII.



OCYIIECTBIIATLCS B IHPOKHX MaclITabax B TEUEHNE HECKOIBKIX JECs-
TUJIETHII C HAYana BBECHNS IF000r0 CTPOrOro pekiMa B OTHOLICHHH
CMSITUCHNS BO3JICNICTBUII HA M3MEHEHNE KIMMAaTa. DHEPIeTHYECKHE 1
9KOHOMUYECKHE MOJIENN MOKa3bIBAIOT, YTO CUCTEMbl Y XY BpAf JH
BHECYT 3HAUNTEIIBHBII BKIIAJ B CMATYCHNE BO3CHCTBII HA N3MEHEHNE
KIIIMAaTa, €CIH OHU He OY/Iy T PHMEHSTHCS B 3HEPIeTHIECKOM CEKTOPE.
[l TOrO 9TOGBI 3TO MPOM3OIILIO, CTONMOCTD COKPAIIEHHT BHIOPOCOB
NIBYOKHMCH yriaepoyia fomkHa mpesbicnTsb 25-30 o, CIIA/TCO, nm
NIOJKeH ObITh CAaHKIMOHMPOBAH 3KBHBAJICHTHBIN MPEZieN BbIOPOCOB
CO,. Jlutepatypa 1 COBPEMEHHBIN MPOMBIILICHHBII OMBIT TOKA3bI-
BAIOT, YTO [P OTCYTCTBUU MEP 0 OrpaHuyeHuo BbiOpocoB CO, ume-
F0TCS JTHIIIb HE3HAYHTENbHBIE GIarOMPHSTHBIE BO3MOKHOCTH JJIsl TIPH-
MEHEeHHS TeXHOIOrHi Y X Y. DTH UCXOIHbIE BO3MOXKXHOCTH BKJIIOYAIOT
yrasnuBanne CO, 13 ICTOYHAKOB C BRICOKOI YHCTOTOH I HH3KOM CTOH-
MOCTBI0, TpaHcnopTHpoBKy CO, Ha paccTosiHus MeHee S0 KM Hapsify ¢
coxpanernem CO, B IpAMEHEHNN C JOOABIEHHOI CTONMOCTBIO, TAKOM
kak [TMH. [ToTenuuan Takux 6;1aronpusTHHIX BAPHAHTOB COCTABIISET
okoito 360 M1CO, B rop (cM. paspe 2).

Mopenn TakKe N0Ka3bIBaloT, YTO cucTeMbl Y XY OYAyT KOHKY-
PEHTOCIIOCOOHBIME C JAPYTMMH BapHaHTaMH KPYNHOMAcIITaGHOrO
CMSITYCHNS BO3[IEHCTBHII, TAKIMH KaK aTOMHAs 9HEPIr s 1 TEXHOJIO-
THH BO300HOBIISIEMOH SHEPTHH. DTH HCCIIEJOBAHNS CBHAICTENBCTBYIOT
0 TOM, 4TO BKJtoueHne Y XY B OpTgens Mep MO CMITYEHHIO BO3-
NIeCTBHI MOTIIO ObI IPUBECTH K CHUKEHMIO CTOMMOCTH CTaOMIN3a-
uuu koHuenTpaunn CO, Ha 30 % uiu 6osnee. OfuH U3 aCEKTOB CTOU-
MOCTHO! KOHKYPEHTOCIIOCOOHOCTH TEXHOTOTHI ¥ XY 3aKI0uaeTcs
B MX COBMECTHMOCTH C CAMBIMH COBPEMEHHBIMU SHEPIEeTHIECKIMH
HH(ppacTpyKTypamu.

B GonblIMHCTBE CLiCHApPUEB COKPALLECHHE BbIOPOCOB MOCTEIEH-
HO CTaHOBHTCS CO BpeMeHeM Bce 0osiee CIOKHBIM. BombIImHCTBO
AHAIIN30B CBHICTEIBCTBYIOT O TOM, YTO HECMOTPS Ha 3HAYNTENLHOE
pacmpoctparenue cucreM Y XY k 2050 1., ocHOBHas paboTa 1o pas-
BEPTHIBAHMIO crcTeM Y XY OyfieT MpONCXOANTH BO BTOPOIT TOOBH-
He 9Toro croneTns. CaMblil paHHMII BBOJ B feHcTBAE cHCTEM Y XY
OOBIYHO TIPEYCMATPUBAETCS B IPOMBIIIIEHHO PA3BUTBIX CTPAHAX, I
B KOHEYHOM HTOTE UX Pa3BepThIBAHNE OXBAaTHT Bech Mup. HecmoTpst
Ha PacXOKJICHIE PE3yIIbTaTOB B PAa3HBIX CLEHAPUSX I MOAENX (Jac-
TO CYIIECTBEHHBIM 00pa30M) B TOM, UTO KacaeTcsi KOHKPETHBIX CO-
YEeTAHNH 1 KOMMYECTBA Pa3HbIX MEP, HEOOXOMMBIX ISl TOCTIKEHIST
KOHKPETHOTO CIep>KIBaHus BBIOPOCOB (cM. pucyHok TP.12), cornacto
001eMy MHEHHIO, H3JI0XKEHHOMY B TUTEPATYpE, Y XY MOXET BUTLCS
BAXHBIM KOMIIOHEHTOM OOIIMPHOTO NIOPT(QeIsl SHEPTeTHIECKHX TEX-
HOJIOT T 1 KOHIIETIIAT COKPATIEHNS BLIGPOCOB.

dakruyeckoe ucnonb3oBanue YXY OyfeT, BEPOSTHO, MEHBbLIE,
YeM OLCHKH 3KOHOMHYECKOTO IOTEHIMANA, BBITEKAIONIHE W3 ITHX
SHEPreTHYECKNX I 3KOHOMUUECKUX Mofierneil. Kak oTMeuanocs Bblie,
PE3YIIbTAThI, KaK IIPABHIIO, OCHOBAHBI HA ONTHMU3HPOBAHHOM aHAII3e
HAMMEHBIIEl CTONMOCTH, KOTOPBIIl HEaJeKBATHO YUNTBIBACT CYIECT-
BYIOILIE B PeaJIbHOM MIpe Gapbepbl Ha MY TH pa3pabOTKH 1 BBEJCHNS B
NIefiCTBHE TEXHONOTHH, TAKHE KAK BO3ICHCTBHE HA OKPY2KAIOIIYIO CPEAY,
OTCYTCTBHUE YETKOIl MPABOBOIl MM HOPMATHBHOH OCHOBBI, TIPETONa-
raeMble HHBECTHIMOHHBIC PICKN Pa3HBIX TEXHOIOTHII I HEOTPEieIeH-
HOCTb B OTHOILIEHUH] TOT'0, KaK ObICTPO CTOMMOCTb ¥ XY OyJIeT CHUXEHA
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6maromaps HUOKP n nproGpeTennio 3HaHAN Ha OCHOBE MpaKTHYec-
KOTO OnbITa. B Mojiensix 00bIYHO MPHMEHSIOTCS YIPOIIEHHBIE PEIO-
TOXEHHST OTHOCHTENEHO CTOMMOCTH Y XY JUIsl Pa3HBIX PHMEHEHNIT I
TEMIIOB, KOTOPBIMHE OY[yT CHIXKAThCsl OY/YIIIHE PACKOMBL.

Cormnacto crienapusim crabuusanmn CO, Ha yposre 450-750 ppmv,
onmyGIMKOBAHHBIE OIEHKHN COBOKYMHOro kKommyectBa CO,, KOTOPBIIT
TIOTEHIHAIBHO XPAHUTCS B T0OAIBHOM MacIITabe B TeUEHHE 3TOr0
BeKa (B reoNIOrHYecKuX (hopMamysx n/iin B OKeaHe), XapaKTepH3y-
€Tcsl MIMPOKUM JUATIA30HOM OT BEChbMA MAIIbIX KOIMYECTB 10 THICSY
ruratorH CO,. B 3HaUnTENBHON MEpe 3TOT UIMPOKHIT IHana3oH 00b-
SICHSETCS| HEOTPEJIENIEHHOCTBIO JONTOCPOUHBIX COLHAIBHO-3KOHOMH-
YECKHX, JIEMOTpa(pUiIecKiX H OCOOEHHO TEXHOJIOTHYECKNX M3MEHe-
HUIl, KOTOpbIE SBJISIOTCS OCHOBHBIMH ONPEENSIOMUMHI (HaKTOpaMu
Oynywux Bbiopocos CO,. BaxkHO OTMETUTB, OIHAKO, UTO OONBIIMHC-
TBO PE3YJIBTATOB, COTMACHO CIEHAPHSM CTa0MIM3AlMI HAa YPOBHE
450-750 ppmv CO,, xapakTepu3y0TC TeHICHIMEH TPYIIIPOBAHNS B
nuarnaszose 220-2 200 I'CO, (60-600 I'rC) B ciydae COBOKYIHOTO BBe-
neHns B feiicteue cucreM Y XY. [Inst Toro uto6bl cucteMbl Y XY j10-
CTHIIIN 3TOTO 3KOHOMIYECKOT'0 OTEHINAIA, TOTPEOYETCsS HECKOIBKO
COTEH HJIM THICAY 3THX CHCTEM BO BCEM MIPE B T€UEHHE CIEAYIOMETO
CTONETHS, TP 3TOM 00'bEM YIIABIHBAHNS KaXK/O0H U3 HUX COCTaBIISET
nopszka 1-5 MrCO, B rox. Kak mokasano B pa3sfese 5, OJHOTO TOIBKO
TEXHIUECKOTO MIOTEHIIHAa [i7IS FE0IOTMIECKOr0 XpaHEHHS JOCTATOu-
HO, BEPOSITHO, /TSl OXBaTa BEPXHETO IIPejielia {iana3oHa 9KOHOMHIYec-
KOT0 oTeHnnana aist Y XV.

Ilepcnexmusvt ymeuku CO, u3 mecm xpanenus

IonmurryecKkue MOCTEACTBHS MEATICHHON YTEUKH H3 MECT XpAaHEHHs
3aBUCAT OT HPEATONOKEHNH B paMKax aHanmm3a. MccrnenoBanus, npo-
BEJICHHbIE [Tl PACCMOTPEHMUSI BOIPOCA O TOM, KaKiuM 00pa3oM obec-
TIEYNTh BPEMEHHOE XPaHEHNE, OCHOBAHBI HA Pa3HBIX MOJXOax: CTOH-
MOCTb 3aieP>KKHI BbIOPOCOB, MUHIMH3ALHST CTONMOCTH KOHKPETHOTO
CIICHAPHSI CMSTYEHHS BO3CHCTBHI MK JONYCTUMBIE GY/yIIie BBIOPO-
ChI B KOHTEKCTE MPEIONaraeMoil CTabuin3aiii aTMoC(EPHBIX KOH-
TEHTPALNIl TAPHUKOBBIX Ia30B. B HEKOTOPBIX 13 9THX HCCIE0BAHHI
JIOTyCKAETCsl KOMIEHCALHs OY YL BEIOPOCOB 3 CUET JONOMHATEb-
HBIX COKPAIIeHHT BBIOPOCOB; PE3YIBTaThI 3aBUCAT OT IPETOTIOKEHHTT
B OTHOIICHNN OyAyIIell CTOMMOCTH COKPAIIEHHH, YUETHBIX CTAaBOK,
o0bema xpansuerocs CO, 1 mpeanonaraéMoro YpoBHs cTaOuiu3a-
IUH [T aTMOC(EPHBIX KOHIEHTpanmil. B jpyrux mccnepoBaHmsx
KOMIIEHCAIHS HE PACCMATPHUBAETCS B KAUECTBE BApHAHTA BCIIEAICTBHE
TONMATHYECKUX M MHCTUTYIHOHABHBIX HEOMPENENEHHOCTEH, 1 aHa-
JIU3 COCPEMIOTOUCH HA OTPAHNYCHNSIX, BBI3BAHHBIX NPENOIAraeMbIM
YPOBHEM CTa0UIM3aLiy 1 00beMa XpaHEHNUS.

HecMoTps Ha pasnnums MeXAy KOHKDETHBIMH pE3yibTaTa-
MH psifia HCCIEIOBAHNH B 3aBHCHMOCTH OT METOJIOB 1 CAIENAHHbIX
TIPEANONOKEHHTT, NTOTOBbIE PE3YIbTaThl MOKA3BIBAIOT, UTO OIS,
coxpansromascs B pasmepe mopsaka 90-99 % B revenne 100 met
i 60-95 % B Teuenne 500 €T, MOXKET, TEM HEe MeHEE, 00ECIIEYNTD
11e71€c000pa3sHOCTh NPUMEHEHUST MOJOOHOTO BPEMEHHOrO Xpa-
HEHHUS JIsl CMSITUCHHS BO3/ICHCTBHII Ha M3MEHEeHne Kinmarta. Bee
HCCIE0BAHNUs NPENNOAraloT, yTo eciu ¥ XY OyfieT NpUHATO B
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Pucynok TP.12. Otu pucyHKn SBISIOTCS MITIOCTPATHBHBIM IPHMEPOM T00ATbHOTO MOTEHIMAIbHOrO BKIaja ¥ XY Kak yacTH mopTdens Mep Mo CMSATYEeHHIO
Bo3fielicTBuil. OHU OCHOBAHBI HA [IBYX JIbTEPHATHBHBIX KOMILIEKCHBIX Mojiensix ouerki (MESSAGE u MiniCAM), cofepaiqux OfiiHAKOBbIE MPEINONOKEHHS B
OTHOIICHNH TIIABHBIX IBIKYIINX (paKTOPOB BEIGPOCOB. Pe3ynbraThl 6yayT 3HAYHTEIBHO PA3/IMYaThCs HA PETHOHANBHBIX YPOBHSAX. DTOT IPUMEDP OCHOBAH HA EIHHOM
CIIEHAPHH 1 TO3TOMY HE OKa3bIBAET IOJIHOTO /{HaNa30Ha Heonpe/ieleHHoCTel. Pa3jiesnbl a n b moka3bIBatoT ro6aibHOE HCMOTb30BaHIE IEPBUYHON SHEPTHIL, BKITIOYAS
BBOJ B fieiicTue cucreM Y XY. Pasgensi ¢ n d moka3biBaloT cepbIM 1IBETOM rio6anbHble BbIGpochl CO, i pa3HbIMU LIBETAMH COOTBETCTBYIOL[HE BKJIa/{bl OCHOBHBIX MEP
TI0 COKpAIIeHNI0 BRIOPOCOB. Pa3jiel e mokaspIBaeT pacyeTHYIO NpeeIbHYI0 CTOMMOCTD COKpameHnit Biopocos CO,.

Ka4ecTBE MEPHI TSI CMSTYCHNS BO3CICTBHI, TOKEH OBITH GoTee
BBICOKHI pefieT 06'beMa YTEUKH, KOTOPast MOKET IMETh MECTO.

9. KapacTpsl u yuyer BEIOPOCOB

BaxubiM acniektoM ynaBinusanus u xpanenust CO, sBusteTcs pas-
paboTKa 1 TMPUMEHEHHE METOJOB /IS OLEHKM H IPEACTABICHNUS

HH(pOPMAIHH 0 KONMYECTBaX, B KOTOPbIX BbIOpockl CO, (i cBsi3aH-
HbIE C HEMH BBIOPOCHI METaHa MJIH OKICH a30Ta) COKPALIAIOTCH,
HEITPAN3YIOTCS WM YAAISIOTCS 13 arMocepsl. B anHOM ciydae
IIPHCYTCTBYIOT [iBa dJleMeHTa: 1) pakTHyecKas oueHKa 1 IpeficTas-
JeHne MH(pOpMAIun 0 BbIOpOcax AJs HAalMOHAJIbHBIX KafacTpOB
NAPHUKOBBIX ra30B; i 2) yueT Y XY B COOTBETCTBUHU C MEK/IYHAPOI-
HBIMH COTVIAIIEHUSIMI JITT5 OTPaHIMYEHHS YHCTBIX BBIOPOCOB .

15 B 3TOM KOHTEKCTE «OlleHKa» 03HAYAeT IIPOIECC PACUeTa BBIOPOCOB TAPHUKOBBIX Ta30B, a «IIPe/iCTaB/leHue nHPOpMaLUm» — 310 mpotecc coobumenus onenok PKUK OOH. «Yuer»
03HAYAeT IPABHIA CPABHEHHUS BLIOPOCOB I a6COPOIINH, 0 KOTOPBIX CO00IIIaeTcst B cooTBeTCTBHI C 06s13aTenctBamu (MIIKK, 2003 1.).




COGpe.MEHHdﬂ OCHO8a

B coorsercrBun ¢ PKMK OOH B HaunoHanbHbIX KajacTpax BbIOPO-
COB NAPHAKOBBIX Ta30B TPAJMIMOHHO MPENCTaBIsETCS HH(POPMa-
111 0 BIOPOCAX 32 KOHKPETHBIN TOJf, 1 OHM TOTOBHJIACH HA €XKETOi-
HOI1 HJIM MHOT ITeprHOIIecKoil ocHoBe. B PykoBopsimux mprHImIax
MI'BUK (MI'OMK, 1996 r.) u Joknagax o PyKOBOJSIINX yKa3aHu-
six 10 adexrunon mpaktuke (MIIUK, 2000 r.; 2003 r.) paercs
ONHCaHNe TOAPOOHBIX KOHIENIHH MOATOTOBKH HAIMOHAIBHBIX Ka-
NIaCTPOB, KOTOPBIE SIBJSIOTCS MOJHBIME, TPAHCIIAPEHTHBIM, JOKY-
MEHTHPOBAHHBIM, OLIEHEHHBIMH C TOYKH 3PEHIS HEOTIPENIeIEHHOC-
Tel, COTTaCOBAHHBIME BO BPEMEHH 1 COMOCTABUMBIMHE ISl Pa3HBIX
crpaH. Mcnonb3yemble B HacTos1ee Bpems fokyMenTsl MI'OUK ne
cofiepKaT KOHKPETHOH MH(OPMALNI O BapHAHTAX YIaBINBAHIS 1
xpanenust CO,. B to xe Bpems Pykosopsumue npunnunst MI'OUK
NIEpPeCMaTPHBAIOTCS B HACTOSIIIEE BPEMSI, M X OOHOBJICHHBI BapH-
anT mpu ony6nnkoBanny B 2006 1. 6yeT coiepkaTh ONpeeeHHbIE
pyxoBojsiue npuHIunbl. OcHOBa, KOTOpast yKe Oblia MPUHATA,
MOXET NPUMEHAThCS K cucTeMaM Y XY, XOTs HEKOTOPbIE BOIIPOCHI
HEO0OXOAINMO, BEPOSTHO, IEPECMOTPETH HIIH PACIINPHUTb.

Bonpocul, kacaroujueca yuema u npeocmasaeHis uHpopmayuu

BBupy oTcyTCTBUS JOMHHUPYIOMUX MEXAYHAPORHBIX COTMAIICHUT
HESICHBIM OCTAETCs BONPOC O TOM, OYAYT 1M pa3inyHble (POpMBbI
ynasnuBanus u xpanenust CO, paccMaTpuBaThCS B KadecTBE CO-
KpanieHns BeIOpocoB mwin abcopOumm n3 atMocepsl. 1 B ToMm 1 B
IpyroM ciydae pesyabraTamu Y XY sBisioTcs HoBble mynbl CO,, u3
KOTOPBIX Yepe3 HEKOTOpOoe BpeMs B OYYILEM MOXET IPOUCXONHUTD
¢usnueckas yreuka. B Hacrosmee Bpems B cuctreme PKMK OOH
OTCYTCTBYIOT KaKie-TiO0 METOAbI MOHUTOPHHTA, H3MEPEHHS MIH
yueTa (pu3nIecKoil yTeUKH U3 MECT XpaHeHus. B To Xke Bpems yreu-
Ka M3 XOPOIIO KOHTPOIMPYEMBIX MECT I'€OJOTHYECKOTO XPAHEHNS
SBIIAETCS, BEPOATHO, HE3HAUNTENBHOM 10 BEMUMHE W MOXET IPO-
W30MTH B OTJAJEHHOM Oy/yIIEM.

MozKHO paccMOTpPETh BOIPOC O CO3[aHNH CIIEIHAIBHOI KaTero-
prn s Y XY B paMKax IMpeficTaBIeHNS HH(POPMAIINH O BEIOpOCax,
HO 3TO HE SBISETCS CTPOTrO HEOOXOANMBIM, TOCKONIBKY KONHYECTBA
CO,, KOTOpBIH yIaBINBACTCS W XPAHATCS, MOTYT OBITh OTPaKEHDI
B TOM CEKTOpE, B KoTOpoM ObL1 oOpasoBan CO,. Xpanenue CO, B
IAHHOM MecTe MOXeT BKiodaTh CO, 13 MHOTHX Pa3HbIX KATETOPHIl
HCTOYHIKOB U JlaXXe U3 MCTOYHMKOB BO MHOTHX Pa3HBIX CTpPaHaX.
Heoprann3oBanHble BEIOPOCHI B Pe3ylIbTaTe YIaBiINBaHHS, TPAHC-
nopTHpoBKY 1 3akaunBanust CO, 715 ero XpaHEHNs] MOTYT B 3HAYH-
TENBHOH CTENEHN OLIEHNBATHCS B PAMKAX CYIIECTBYIOINX METOJIOB
TIpefiCTaBIECHNs] HH(POPMAINH, @ BLIOPOCHI, CBA3aHHBIE C JIOMONHE-
TEJBHBIM PACXOJIOM SHEPTHH AT (PYHKIMOHNPOBAHHS CHCTEM Y XY,
MOTYT H3MEPSThCS M COOOIATHCS B PAMKaX CYIIECTBYIOIUX Kajiac-
TpoB. MOXeET Takxe NOoTpe00BaThCs PACCMOTPEHNE KOHKPETHOTO
BOIIpoca O mpuMeHeHnu Y XY K cucreMaM OMOMacchl, TOCKOJIBKY
PE3yJIbTaTOM 3TOr0 NPUMEHEHNS SBHTCS IpeficTaBleHne nH(opMa-
11H 00 OTPHIATENBHBIX BBIOPOCAX, UTO B HACTOSLIIEE BPEMST HIl KOMM
00pa30M He IPeyCMaTPIBAETCS B pAMKaX CHCTEMBI OTUETHOCTH.

Texnuueckoe pearome 47

Bonpocwl, kacaroujuecs mexcOyHapoOHbLY COAAUICHULL

OO0s13aTenbeTBa M0 KOJINYECTBEHHOMY OTPAaHMYEHHIO BbIOPOCOB
TIAPHUKOBBIX T'A30B U HCIONb30BAHNIO TOPTOBIN BBIOPOCAMH, COB-
MectHOe ocymectBieHne (CO) m MeXaHH3M YHCTOTO PasBHUTHS
(MYP) TpebyroT HamMuusi YeTKUX MPABUI U METOJIOB JUISL ydyeTa
BbIOpOCOB 1 abcopOuuu. Ilockonbky cucreMpl YXY oOnafaioT
cnocoOHocThi0 nepeHoca CO, uyepe3 TpajULUOHHbIE TPAaHUIbI
yuera (Hampumep, CO, MOXET yIaBIUBATLCS B OfHOH CTpaHe U
XPaHUThCS B APYTOI, MK YIABIMBATHCS B OJIMH [OJ| I YACTHYHO BbI-
OpachIBaThCA U3 MECTa XpAHEHHS B IOCIENYIOIHI TO]), PABAJIA I
METOfIbI y4eTa MOTYT OTINYATECS OT TEX, KOTOPbIE HCTOTB3YIOTCS
B TPAJMIINOHHBIX KaJlacTpax BbIOPOCOB.

B nacrosimiee BpeMs Hay4HbIE, TEXHHUECKHIE W MOMMTHIECKHE
o0cyxpenus Bonpoca yuera xpansuerocs CO, B 00JIbIIMHCTBE CBO-
€M COCPEJOTOUCHBI Ha BOIPOCE MOTIIOMIEHNS B 3eMHOM 6rocgepe.
Hcropus oTHX 06CYXIEHNUI MOXET MOCTYXKUTD ONPENIEICHHBIM Y-
KOBOJICTBOM 151 pa3paboTKy MeTofioB yueTa juist ¥ XY. [lpusnasas
TIOTEHI[UAJIBHO HENOCTOSHHBIN XapakTep xpaHenust CO, B 3eMHOI
6uocpepe, PKUK OOH cornacunack ¢ maeeit 0 TOM, YTO YACThIE
BbIOPOCHI MOTYT OBITb COKpAIEHbI NIPH NOMOIY OMONOrMYECKHUX
TIOTJIOTHTENEH, OHAKO YCTAHOBUJIA CIIOXKHBIE PABUIIA ISt TIOR00-
HOro yuerta. ¥ XY SBHbIM 00pa3oM OTIMYAETCS IO MHOTUM acIek-
tam ot norsouienns CO, B 3eMHoit 6uocepe (cm. Tabiniy TP12),
a pasuble Gopmbl Y XY SBHO OTAMYAIOTCS IPYT OT Apyra. B To xe
BpeMsI IVIaBHAs LENb yU4eTa COCTOMT B OOECNEUECHUH TOTO, YTOOBI
Onaropaps gesTenbHocTH B 00nacTu Y XY OCYIIECTBISIIUCH Pealb-
HbIE 1 KOJIMUECTBEHHO ONPEMEIIEMble COKPAIIEHNS YUCTBIX BEIOPO-
coB. OpiHa TOHHA OCTOAHHO XpaHsuerocs CO, IPUHOCUT TaKyIo XKe
TONB3Y € TOYKM 3peHns aTMocepHbIX KorneHTpanuii CO,, 9To n
ofiHa ToHHA HeBblOpoueHHoro CO,, OfHaKO OjjHa TOHHA BPEMEHHO
xpansuerocs CO, npuHOCHT MeHbLIYIO BbIrORY. CornacHo Bceod-
IeMy IPU3HAHUIO, 3TO PA3IIMUHE CIIEAYET OTPA3UT B 000 CHCTe-
Me yueTa COKpALIEHNH YICTHIX BBIOPOCOB TAPHUKOBBIX A30B.

Pykoopsiuue npusimms MTOUK (MI'OUK, 1996t.) n [Toknajis
o PykoBopsinmx ykazauusx no apdexrustoi npakruke (MI'OUK,
20001.;2003 r.) Tak:Ke cofepsKaT PyKOBOMSIIIINE MPHHIIAITBI MOHITO-
pHHTa BbIOPOCOB TAPHUKOBBIX ra30B. Hem3BecTHBIM OCTaeTCs BOM-
pOcC 0 TOM, MOXHO JI COONIOCTU NEPECMOTPEHHbIE PyKoBopsiue
npunnunsl MI'OUK nis YXY nocpencTBom HCIONb30BaHUS METO-
JIOB MOHITOPHHT'A, 0COOEHHO B CIIyYae reo0JOrHuecKoro XpaHeH s i
XpaHEeHNs B okeaHe. MIMeeTcs HeCKOIbKO METOJIOB MOHUTOPHHTA 1
nposepku BbiOpocoB CO, B pe3ylbTaTe re0JI0rnueckoro XpaHeHusl,
OFIHAKO OHM OTINYAIOTCS C TOYKHU 3PEHIS IPUMEHNMOCTH, TIPEIENOB
oOHapy:XeHNs 1 HEOIPefIeIeHHOCTE. B HacTosmIee BpeMs MOHHTO-
PHHT KOJIMYECTBEHHBIX TAPAMETPOB MPH Ie0JIOTHYECKOM XPAaHCHHH
MOZKET OCYIIECTBIATHCS BO BPEMsl 3aKauNBaHNs, a MOHUTOPUHT Ka-
YECTBEHHBIX NIAPAMETPOB — IMOCPECTBOM H3MEPEHUS TOBEPXHOC-
THBIX TOTOKOB CO,. MOHUTOPUHT XpaHEHNS B OKEAHE MOXET IIPO-
BOAUTLCS MyTeM oOHapyxkeHus Qakena Bpiopoca CO,, HO He HOC-
PeCTBOM H3MEPEHNS BRIOpOCa C TOBEPXHOCTH OKEaHa B aTMOC(EpY.
OnbIT MOHUTOPUHTIA CYLIECTBYIOLIUX IPOEKTOB Y XY gBIsieTCS 10
CHX TOp CIMIIKOM MaJbIM ISl TOTO, 4TOObI HCMOJB30BATH €TO B
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Taonuna TP.12. Pasnuuus B popmax YXY 1 Guonorndeckux NormoTUTEN X, KOTOPbIE MOTYT MOBIUATH HA METOJ IIPOBE/ICHHS yUeTa.

XapakTepucTuka 3emuas 6nocdepa

I1yGoKkoBOHbIE YYACTKH OKeaHa

Teonornyeckne pesepeyapbl

W301npoBaHHbIH LK
xpansmuiics CO,

W3menenus 3amaca MOT'YT KOHTPOJIMPO-
BaTbCsl C TCUCHUEM BPEMEHH.

Bnanenue 3anacs! 6yyT HAXOAUTLCS B CKPBITOM
MecTe, a IMYHOCTD HX Bllajlelblia Mo-

KeT ObITh YCTAHOBIIEHA.

YnpaBieHYecKHe pemeHns Bompoc o xparenun 6yziet onpe-
JETATHCS Ha OCHOBE MOCTOSHHBIX
PELICHNH OTHOCHTEIHHO IPHOPUTETOB

3EMJICIIONIL30BAHUA.

MouuTtopusr MoxeT ocyIecTBIAThCS MOHUTOPHHT

H3MEHEHHH B 3aMacax.

JlecsatuneTns — B 3aBUCHMOCTH OT
YIIPaBIEHYECKHUX PELICHHH.

[pennonaraemoe BpeMst
yaepXKaHus

dusnyeckas yreuka [Torepu MOTYT IPOM3OMTH B Pe3ybTa-
Te BO3MYIICHNS, N3MEHEHNS KIIIMara
TN IPUHSATHS PEIIeHHT B OTHONICHUH

3EMJICIIONIb3OBAHUA.

OTBETCTBEHHOCTh MozkeT ObITb YCTaHOBIIEH OT/IENbHBI
3eMJIeBlajielel], HMEIoLInil 3amac

N30JIMPOBAHHOTO yriIepoya.

MoxHo U3MEPATH KOJIMYECTBO 3aKa-
YaHHOrO yriiepoja.

3amnacsl Oy[yT XapaKTepU3HpPOBAThCS
MOOUILHOCTBIO M MOTYT HAXOJUThCS B
MEXJyHaPOJHBIX BOJIaX.

Jlrofiu He TPHHAMAKOT KAKIX-TTHO0
NOCTIEYIOLUINX PEICHHIT OTHOCHTEb-
HO 00CITyXXHBAHUS [IOCIIE TOTO, KaK
ObLIIO TPON3BE/ICHO 3aKAYMBAHHIE.

W3menenns B 3amacax 6yayT
MOJCIHPOBATHCSL.

Beka — B 3aBHCHMOCTH OT IJ1yOHHBI I
MecTa 3aKaunBaHUL.

[ToTepu OynyT, 6€3yCIOBHO, IPOKC-

XOJIUTH BCIIEJICTBHE MOCIEYIONIEro

BO3/ICHCTBHUS U PKYJISLII MOPCKOI
BOJIbI 1 YCTAHOBJICHUS PaBHOBECHS C
aTMocepoil.

MHorue cTopoHbI MOTYT BHOCHTh
BKJIaJl B OfIUH M TOT e 3a1ac XpaHs-
merocst CO,, u CO, MOXeT HaXO[UThb-
sl B MEX/[YHAPOJTHBIX BOJIax.

Mo:KHO H3MEHSATH KOIMYECTBO 3aKaUYaHHO-
r0 yriiepofa.

3amnacsl MOTYT HaXO[JUTBCS B pe3€pByapax,
KOTOPBIE IEPECEKAIOT HAllMOHAJIbHBIC T'Pa-
HUIIBI WA TPAHUIBI BIAICHUA, U TPAHUIIBI

OTJINYAKOTCS OT NOBEPXHOCTHBIX I'PAHUIL.

ITocate Toro, KaK 6b1710 TPOU3BENEHO 3aKa-
YMBAHUE, TPUHUMAEMBIE JIIO{bMH PEIICHNUS
OTHOCHTEJIBHO IOCTOSIHHOT'O XPaHeHU s
CBA3aHbI C MHHUMAIbHBIM 00CITyKUBAHN-
€M, eCJli XpaHEHHE He BIUSET Ha H3BJIeye-
HIE PECypCOB.

Bri6poc CO, MoxeT 6bITh 0OHAPYKEH
OCPENICTBOM (hU3HUECKOTO MOHHTOPHHTA.

B 0CHOBHOM IOCTOSIHHOE, C IPUHATHEM
Mep [JIs IPeOTBPALIeHUs (PU3MIECKOTO
paspylieHns pe3epayapa.

ITorepu Bpsy 1 GYyT UIMETH MECTO, 3a
HCKIIIOUEHHEM ClTyuas Pa3pylleHus pesep-
Byapa IJIH HaJln4is H3Ha4aibHO HeoOHapy-
SKEHHBIX IIyTeHl YTEUKH.

MHorne cTOpoHbI MOTYT BHOCHTb BKJIaJl B
TOT Xe caMblil 3anac xpansuerocst CO,,
KOTOPBII MOKET HAXOJIUTHCS MOJ| TOBEPX-
HOCTBIO MHOTHX CTPaH.

KaueCcTBE OCHOBBI [Tl BBIBOJIOB O TIOKA3aTENAX (PU3MIECKON YTEUKH
11 CBA3aHHBIX C HIMH HEOTIPEJEICHHOCTEH.

KuroTcKuM POTOKOIOM yCTaHABINBAIOTCS PA3IHIHbIC CANHE-
1151 yU€Ta BBIOPOCOB IAPHIKOBBIX F'a30B, COKPAICHHIT BEIGPOCOB,
TaKKe BBIOPOCOB, KOTOPbIE YNABIMBAIOTCSA B PAMKaX Pa3iIMIHbIX
COOTBETCTBYIOI[UX MEXaHU3MOB. «E[IUHUIIBI YCTAHOBIEHHOTO KO-
anvectBa» (EYK) ompepiensiior 06s13aTenbcTBa M0 BbhIOpocaM u
NPUMEHSIOTCS K TOProBie BbIOpOCaMH, «CepTU(UINPOBAHHBIE
cokpatienns BbiopocoB» (CCB) mcnomb3ytorest B pamkax MYP,
a «eJIMHUIBI coKpamieHust BoiOpocoB» (ECB) mpumensiorcs B
pamkax CO. Ha ceropHsImHmil IeHb B pe3yibTaTe MEXAYHAPON-
HBIX TIEPETOBOPOB BbIPAOOTAHB! HE3HAUNMTENbHBIE PYKOBOMASIINE
yKa3aHAs OTHOCHTENIHO METOJOB pacueTa W yueTa, CBS3aHHbBIX
C IpoeKkTaMu Mo cokpaiienusm BoiOpocos CO, u3 cucrem YXY
(rosbko CCB unu ECB), 1 103TOMY HEsSICHBIM OCTAETCs BOIPOC O
TOM, KaKUM 00pa30M NOf00HbIE COKpAIECHUS OYAYT YUUThIBATHCSA
B cooTBeTCTBIN ¢ Knorcknm nporokonom. HekoTopsie pykoBops-
I7e YKa3aHUS MOTYT ObITH JaHbl IIPH MOMOIIM METOOJOT U, Ka-
CAIOIINXCS IPABII B OTHOLICHNH OMONOTMYECKUX MOTIOTHTENEH.
Kpowme Toro, B JefiCTBYIOIINX COTNIAMIEHHSIX HE PACCMATPHBAIOTCS
TpaHCTpaHUYHbIE MPOEKTHI B 00sacTh Y XY. IT0 uMeeT 0cOOEHHO
BaKHOE 3HAUEHNE IIPH PACCMOTPEHNH TPAHCTPAHHYHBIX IPOEKTOB,
cBs3aHHbIX ¢ yasanBanueM CO, B cTpaHe, BKIIOUEHHON B «IIPHIIO-
xenue B», koTopas gsasgercs Croponoii KnoTckoro mporokona,

Ho xpaneHneM CO, B cTpaHe, KOTOpasi He BKII0UEHA B IPHIOKEHIH
B unu He HeceT 00s13aTenbeTB cornacHo [porokony.

X0Tsl MMEIOIHECS B HACTOSIIEE BPEMSI METOJBI AN HAILMO-
HAIIbHBIX KaJacTPOB BHIOPOCOB MOTYT MO0 BKIIOYATh CHCTEMBI
Y XY 1160 ObITb IEPECMOTPEHDI 151 HOXOOHOTO BKIIIOUEHHUS, YUET
xpansmerocst CO, BbI3bIBAET BONPOCHI OTHOCHTENIBHO PU3HAHMS
1 Iepefadyd OTBETCTBEHHOCTH 3a BbIOpochkl xpandierocs CO,.
[TogoGHbIE BOIPOCHI MOTYT OBbITH PACCMOTPEHBI B paMKax HalLMO-
HAIIbHBIX I MEKAYHAPONHBIX OTUTHIECKHX IPOLEAYP.

10. IIpoGensi B 3HAHUSAX

370 pe3toMe Mpo0eIOB B 3HAHUSAX OXBATbIBAET acleKTh ¥ XY, Kacato-
IIMeCs: CHTYAIHH, KOT/Ia MOBBIIICHNE YPOBHS 3HAHUI, TPHOOpETECHNE
OTIbITA M YMEHBIIECHNE HEOTPEIENIEHHOCTEN OyyT NMETh BasKHOE 3Ha-
YeHHE IS OKa3aHUs COCHCTBHS IPOLIECCY NPUHSTHS PEIICHNI OTHO-
CHTEITbHO BBEJICHNS B ficficTBHE Y XY B KPYIHbIX MacmiTabax.

Texnonozuu yAasausaHua U XpaHeHua

Texnonorun aus ynasnausanust CO, SBIAIOTCS OTHOCUTENBHO XOPOLLIO
TIOHATBIMHU CETOfiHs1 61arofiapst HAJTMYHIO IPOMBIIIIEHHOTO OIBITA 10
LEOMy psifly TpuMeHeHnil. KpoMe Toro, OTCyTCTBYIOT Kakue-moo
Cepbe3HbIE TEXHIUCCKUE HITN HAYYHBIC IPETSTCTBHUS JUTs IPHMEHEHNS



TPAHCIIOPTHPOBKH 10 TPYOOIPOBOAY HITH FEONOrHIECKOrO XPAHEHSI
CO, nocne ynasnuBanus. B To xe BpeMs HE0OXOUMO 00 bEUHEHUE
97IEMEHTOB YIIaBIHBAHMS, TPAHCIOPTHPOBKH M XPAHEHUS B PaMKax
TIOITHOMACIITaGHbIX TPOEKTOB IS IOy YEHNS 3HAHKI 1 OTIBITA, KOTO-
paie TpeGytoTes st Golee MIPOKOro BBEACHNS B ACHCTBIE TEXHOIO-
riit YXY. Heo6xopmms Takske HUOKP, ¢ TeM 4T06BI mTydIne 3HATH
TOSABTISIONIMECS KOHIENIUH U COACICTBOBATh MPUMEHEHMIO TEXHO-
norun s ynasauBauust CO,, KOTOPbIE XapaKTEPU3YIOTCS HATMIIEM
TIOTEHIMANA [ITISl CYIIECTBEHHOIO YMEHBIIEHNS CTONMOCTH Y/IaBIIIBa-
HESE 17151 HOBBIX 1 CYIIECTBYIOLINX YCTaHOBOK. Ecii roBopuTs Goree
KOHKPETHO, TO CYIECTBYIOT IPOOEIIBI B 3HAHKSIX O IHEPTOYCTAaHOBKAX
c ynaBnusanueM CO,, paboTarolux Ha yIvie ¥ IPEPOJHOM ra3se, MOL-
HOCTb KOTOPBIX COCTABIISIET MOPSAAKA HECKOIBKHX COTEH MEraBaTT
(mm Heckombkux MTCO,). HeoOxopima ieMOHCTparius y1aBIuBaHus
CO, B aTom MaciuTa0e Ji1s1 ONPENENEHNS HAJIEXKHOCTHU 1 TIOBEICHNUS B
OKpY>KaIOIel Cpefie Pa3HbIX THIOB SHEPrOCHCTEM C YIIaBINBAHUEM,
YMEHBIIEHUS cTOMMOCTH ¥ XY ¥ NOBBIIIEHNS JOBEPHS K OLECHKAM
crouMocTu. Kpome Toro, TpedyeTcs KpylmHOMAcITa0HOE OCYIIECT-
BJICHHE JIsl TTOMyUeHNsT 60Nee KadeCTBEHHBIX OLCHOK CTOMMOCTH 1
pabounx xapakTepucTuk ¥ XY B IPOMBILITIEHHBIX IPOLECCAX, TAKUX
KaK OTPACIIH 10 MPOU3BOJICTBY [IEMEHTA 1 CTaJIH, KOTOPBIE SIBIISIOTCS
kpynHbiMa nerounnkamu CO,, OJHAKO NMEIOT HE3HAYHTEIbHbI M
HYJeBOH OmbIT B 06macTy yrasiuBanus CO,.

B oTHOMmEHNN TeXHOMOrMH KapOOHU3ALNN MUHEPANOB, TIIaB-
HBIIl BOIIPOC 3aKII0YAETCS B TOM, KAKHM 00pa3oM HCMOIb30BaTh
TNONyYaeMoe B IPOLECCe PEaKINy TEMI0 B MPAKTHIECKUX KOHC-
TPYKIHUSX, KOTOPbIE MOTYT YMEHBIINTh CTONMOCTD H YHCTBHIN pac-
XOfl 9Hepruu. [IJ1s 3an0HEHNS 3TUX IPOOEIIOB TPEOYIOTCS IKCIIE-
PUMEHTANbHbIE YCTAHOBKH JIS IPOBEJICHNS HCIIBITAHMIL.

B oTHOMmEHIH TPOMBIIIIEHHBIX BUJ{0B HCTIOMb30BAHNS 3aXBaUCH-
Horo CO,, fanpHeflIee NCcefoBaHne YACTOTO IHEPTETHIECKOTo Oa-
naHca 1 Oananca CO, MPOMBIIUIEHHBIX IPOLECCOB, B XOfIe KOTOPBIX
ncnonb3yetcs 3axBadeHHbIN CO,, MOrio 651 CT0COOCTBOBATH MOy de-
HHIO 00JIe€ MOTHOTO TIPEACTABIEHHS O IOTEHI[HAJIE 3TOT0 BAPHAHTA.

Teoepaguueckoe pacnpedeneniie UCHOYHUKOG U BO3MONCHBLX
mecm xpanenus CO,

[Monyuenne Oonee SCHOTO IpEACTaBIEHUS O ONM30CTH KPYNHBIX
uctoyHnkoB CO, K MONXOMAIIMM MeCTaM XpaHeHHsS (BCeX THIIOB),
a TaKXe ONPEJCNEeHNe KPHUBBIX CTOMMOCTH JISl YJIABIHBAHUS,
TpancnopTupoBku 1 XpaneHns CO, OyfyT criocoO0CTBOBATD MPOLECCY
TPUHATHS PEIIeHUH OTHOCUTENBHO BBECHMS B fieficTBHe YXY B
KPYIIHBIX MacliTabax. B aToM KoHTeKcTe HEOOXONUMBI MOJPOOHBIE
OIICHKH Ha PETMOHAIBHOM YPOBHE JIITs ONPEJICNEHNS TOTO, HACKOTIBKO
XOpOIIO KpymHble HCTOYHHKH BbIOpocoB CO, (Kak JieHCTBYyOIHE,
TaK 1 OyAyIHe) COOTBETCTBYIOT NONXOMSIINM BapHaHTaM XpaHCHH,
KOTOpbIE MOTYT OBITh UCIOIb30BAHBI 7151 TPEOYEMBIX 00 BEMOB.

Enkocmov u 3qbqbexmuenocmb 2€0/102U"€CK020 XPAHEHUA

CymectByeT HEOOXONUMOCTb B 00JI€€ TOUYHBIX OLEHKAaX €MKOCTH
XpaHEHNs Ha TIO0OAIBHOM, PErMOHATEHOM M MECTHOM VPOBHSX, a
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TaKKe JNYYIIEro MOHMMAHNS MPOLECCOB JOITOCPOTHOTO XPaHEHHs,
MHTpalyH 1 yTeukn. PaccMoTpenne mocieHero Bonpoca norpedy-
et obecrnedeHnst Gonee MIPOKUX BO3ZMOXKHOCTEN 711 MOHHTOPHHTA
1 nposepku nosefieHust CO, Ipy reonornyeckoM XxpaHeHnu. Baxxuoe
3HAUCHHE JUIS JIYUIIETO MOHMMAHWS HAMH 3THX BOIPOCOB OyAeT
MMETD OCYIECTBICHNE GOIBIIEr0 KOMMYECTBA IPOEKTOB MO 3KCIIEPH-
MEHTAIIBHOMY 1 IEMOHCTPAIJHOHHOMY XPaHEHMIO B Pa3HOOOPa3HBIX
Te0JIOTNYECKNUX, TEOrpapIecKiX I 3KOHOMUUECKHX YCIOBHUSX.

Ilocaeocmeus XPaHeHUs 8 OKeaHe

OcHoBHbIE TPOOEIIbI B 3HAHUSAX, KOTOPBIE JOJXKHbI ObITb JTUKBU/IH-
POBaHBI, JI0 TOT'O KaK MOKET OBITH IPOBEJIEHA OLIEHKA PHCKOB 1 110~
TEHINANA ISt XPaHEHNS B OKEaHe, CBSI3aHBI C 3KOJIOTMUECKIM BO3-
neiictueM CO, B rTy6OKOBOHBIX yUacTKax okeaHa. HeoO6xonmmer
HCCIIE0BAHNS PEaKIII OMONOTHIECKHNX CHCTEM B MOPCKHX ITy0OH-
Hax Ha fo6aBneHHbI CO,, BKIOYAS HCCTETOBAHMS OONBIIEH TPo-
JIOJKUTENBHOCTH M OONBIINX MAcmTaboB MO CPABHEHHUIO C TEMH,
KOTOpbIE OCYIIECTBISIINCH JI0 HACTOSIIEr0 BpeMeHn. Kpome Toro,
TpelyeTcs TakKe pa3paboTKa METOJIOB 1 JATYUKOB [l OOHapyKe-
HIS 1 MOHUTOpHHTA (hakesnoB BIGpocoB CO, 1 nX 6MOTOTMIECKUX
1 FEOXHMIYECKHX MOCIENICTBHIL.

Hpa606bl€ U HOpMamueHbvle 60NPOCHL

Bce emie HeocTaTOUHBIMH SBIISIOTCS IMEIOIINECS B HACTOSIIIEE BPE-
M$1 3HaHHs O IPABOBBIX I HOPMATHBHBIX TPEOOBAHMSX VTS OCYILECT-
BieHus Y XY B Oonee KpynHbIx MaciTadax. OTCyTCTBYeT Kakasi-iuoo
HajIIeXkaIast OCHOBA [ITISl YIPOLIEHHS OCYIIECTBIIEHNS T€0JIOTHYECKO-
'O XpaHEHHS 1 y4ETa CBSA3aHHBIX C HIM JI0NITOCPOUYHBIX 00S3aTETbCTB.
Pa3bsicHenns TpeOYIOT BOIPOCHI, Kacatoluecs NOTEHIUAIbHBIX TIpa-
BOBBIX OTPaHHUECHUI XpaHEHHS B MOPCKOI OKpYsKatolieii cpefie (Xpa-
HEHHS B OKEaHe ¥ IeONOrMIecKUX CTPYKTYpax MOJCTHIAIOMEH M0-
BEpXHOCTH IIPUOHHOTO c11osT). [lpyTHe OCHOBHBIE IPOOEIIbI B 3HAHUSX
CBSI3aHBI C METOJJOJIOTMSIMH JIUTS KQ[{aCTPOB 1 yUeTa BHIOPOCOB.

Tnobanvubiil 6x1a0 YXY 6 cusieuenie 6030elicmeutl Ha
U3MEeHeHUe KAUMAMa

VmeeTcs HECKONIBKO APYTHX BOIPOCOB, KOTOpbIE OyAyT crocodc-
TBOBATH OyAYIIEMY Mpoleccy NPHHATHS PEUIeHH] B OTHOUIEHHH
YXY 6naromaps fanbHEAmeMy YIYUIIEHAIO HAIIETO MOHAMAHUSI
noTeHnuana Bkiaaga Y XY B J0IrocpouHoe rnobaibHOe CMATYEHHE
BO3JCHCTBUH U CTAOMIH3AINI0 KOHICHTPALINH TapHIKOBBIX Ta30B.
OTO BKIIOYAET NOTEHIHA I IepEfadn 1 PacIpOCTPaHEHHS TeX-
Hojtornit YXY, B TOM 4UHCIIe BOSMOXKHOCTH ISl Pa3BUBAIONIMXCS
CTpaH 3KCIUyaTHpoBaTh Y XY, NX IPUMEHEHUE K UCTOUHUKAM 00-
pasoBanns CO, u3 6momMacchl i MOTEHIHATEHOE B3aNMOJICHICTBHE
MEXJy MHBECTHpOBaHUEM B Y XY U IpyrUMHU BapHaHTaMU cMsirye-
Hus Bo3fieiicTBuil. TpeGyeTcs nanbHelmee HCCIefoBanme BOIpoca
0 TOM, KaK fjonro OygeT HeoOxogumo xpauuts CO,. DTOT Bompoc
CBS3aH C METOJIaMH CTa0MIM3aINH U ACIIEKTaMU 3HAUMMOCTH JIst
Pa3HBIX TOKONCHNAT.






Lhoccapuii, akpoHumvl U COKpaujeHus 51

IIpunoxenne I: Inoccapuit, AKPOHAMBI M COKPAILEHUS

Omnpenernenns, cofepKaIuecst B 3TOM III0CCAPUH, OTHOCATCS K
ACIIOTb30BAHNI0 TEPMUHOB B KOHTEKCTe Pe3rome s sm, ompe-
MeTAIOMIX MoNNTHKY, CennaIbHOTO IOKNaa 00 yIaBIHBAHAE I
XpaHEHNHN ABYOKUCH YTIEPOAA.

Ancoponus
TormnonieHne MONEKYI MOBEPXHOCTHBIM CJI0OEM TBEPAOTO TEJIA UITH
SKHIKOCT.

Amun
OprannyecKoe XMMHUECKOE COCINHEHNE, COflepIKalllee OINH NI
HECKOJIbKO aTOMOB a30Ta B rpynnax -NH,, -NH niu -N.

AHTpONOTeHHbIi HCTOYHAK
W cTOUHNK, KOTOPBIII SIBISETCS PE3YIbTATOM AEATEIbHOCTH
4e0BEKa B OTINYHE OT MPHPORHOTO HCTOYHUKA.

baszaner
Pa3HOBHIHOCTH OCHOBHOI MArMaTHIECKOM MOPOBI, KOTOPAS
OOBIYHO U3BEPraeTCs U3 ByJIKaHa.

buomacca
BemectBo, momyyaemoe B mocieHee BpeMs 13 6Hochepsl.

buTyMuHO3HBI yroib

[TpomexyTOYHast pa3HOBUHOCTD YIIIsT, HAXOMSIIASCT MEXKY
KpaiHAMI NpefielaMi OT TOP(SHOTO YIIIst 10 aHTpanuTa, Oimxke
K aHTPALHTY.

Bepxunii c;10it okeana
OxkeaH 10 ry6uss1 B 1 000 M.

Bopa dopmamun
Bopa, xoTopas ecrecTBeHHbIM 00pa3oM o0pa3yeTcs B opax
(hopmanuit mopon.

BononocHsIil ropH30HT

T'eorpachmueckast CTpyKTypa, KOTOpasi CONEPXKHUT BOLY 1
XapaKTepU3yeTcs 3HAYATEIbHOI BOONPOHMIIAEMOCTBIO,
o0ecneunBaoel MOTOK; OrPAHMINBAETCS YIIOTHEHISIME TOPOJIBI.

Bo3o0HoBIsIeMbI€e HCTOUHAKH

W cTOUHEKY 9HEPTHH, KOTOPBIE 1O CBOEH CYTH SBISIOTCS
BO300HOBIISIEMbIMH, TAKIE KK COJHEYHAS IHEPI NS,
THPOSHEPTeTHKA, BeTep 1 Gnomacca.

BoccranosnTebHbIe MepbI
Ipouenypa ycrpanenus 11060ro HCTOYHUKA aBAPUHU.

Bocxoasimas mopennb
Monens, mpu KOTOPOI B aHAIIA3 BKIFOYAIOTCS TEXHONOTHIECKIE I
MHXECHEPHBIE IeTalH.

Briopoc

O3HavaeT KaTacTpo(mIecKuil pa3pbIB CKBAKMIHBI, TP KOTOPOM
TPONCXOAUT HEKOHTPOIMPYEMBIH BBIOPOC HA TOBEPXHOCTh
He(TIHON KUAKOCTH WITH BOASHOTO ITOTOKA.

BoipadoTannbri
OTHOCHTCA K IITACTY: TIIACT, XapaKTePA3YIONINACS 3HAYATETHHBIM
COKpallleHUEM JOObIYH.

Tazudpuxanus

[Tpomuecc, B Xoie KOTOPOTO yIiIepojjocofiepKaliee TBEpRoe
TOILTHBO MPeoOpa3yeTcs B YIIEPO0- H BOJOPOROCOAEpKaIIee
ra3000pa3Hoe TOMJINBO B Pe3y/IbTaTe PEAKINN C BO3AYXOM HIIN
KHCIIOPOIOM H IIApOM.

I'azoBas Typonna

MamyHa, B KOTOpOil TOINIHBO CKUTAETCS BMECTE CO CKAThIM
BO3/[YXOM HJIH KHCIOPOJIOM, il MEXaHWYecKas padoTa
coBepiIaeTcs Onarofaps pacUImpeHno HarpeThIX IPOAYKTOB.

TeoxnmMmyeckoe ynaBianBanue
3apep:xka 3akauanHoro CO, B pe3yabTare reOXIMIIECKIX PEAKIIHIL.

I'uppar
IToxoxee Ha e[ coeiuHEHNE, 00pa3yIOLEECs B PE3YIIbTaTe
peaknuu Bopisl ¢ CO,, CH, uiu noxXoXuMu razamu.

I'ny6oko 3aneraiomas conenocnas gpopManus
I'my6oKo 3ameraromas moj3eMHast opMars HOpofibl U3 MPOHHIAEMBIX
MaTepHaIoB i COREPXKALIIAst XUIKOCTH C BBICOKUM COFIEPKaHHEM COIM.

I'n1yGoKoBoOJHBIE YHACTKH MOPS
Mope ray6unoit 6omee 1 000 M.

I'pannna

B cucreme yuera I1I' — paspesnenne MEX/y yUETHBIME
eUHAIIAMH, HE3aBUCHMO OT TOTO, SIBISIOTCS JIH OHH
HaI[OHAJbHBIME, OPraHN3aLMOHHBIMA, OTIEPaTHBHBIMH, OU3HEC-
eUHAIIAME HIIH CEKTOPaMH.

JleMOHCTpaNHOHHBIN 3TAN

Texuomorns pazpaboTaHa 1 ICHCTBYET HA YPOBHE
9KCIIEPUMEHTANIBHOI YCTAaHOBKH, OHAKO TPeOYeTCs AanbHeHmast
pa3paboTka, A1 TOro 4To0bl AaHHAsl TEXHOJIOrHs Obllla FOTOBA
JUISL TIPOEKTUPOBAHUS U CO3/JAHMS IONTHOLEHHON CHCTEMBI.
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JIpiMoBoI ra3s
l'a3b1, 06pasyrommecs B pe3ynbTaTe CXXUTaHNS TONNBA, KOTOPbIE
00BITHO BRIOPACKIBAIOTCS B aTMOCEPY.

EctecTBennbIil ananor

EcrecTBenHOE cOOBITHE, KOTOPOE OTPaKaeT B Haudosee
CYIIECTBEHHBIX 3IEMEHTaX IIPEANOATraeMyIo NI (PaKTHIECKYIO
JIEATEIBHOCTD YeIIOBEKA.

3akaunBanne
[Tporecc HCMOTb30BAHHS IABICHUSI JJIS IPUHYUTEIBHON TOJlau1
JKUIKOCTEN B CKBAXKIHBI.

3akaunBawmas CKBaXHHA
CkBaXnHa, B KOTOPYIO XIJKOCTH 3aKaYNBAIOTCS, a HE U3 KOTOPOIT
OHH TOOBIBAIOTCSL.

N3BecTHsk

OcafioyHast opofa, cocTos1as [IaBHbIM 00pa3oM U3
MHIHEPATbHOTO KaJbIUTa (KapOOHAT KANbIINsl), 00IYHO
o6pa3yromascs 13 PAKOBIH MEPTBBIX OPTaHH3MOB.

Ucrounnk

JTro6oii mporecc, feSTeNbHOCTD MITH MEXaHN3M, KOTOPBIH
SBISIETCSI ACTOYHHKOM BbIGpOca B aTMocepy TapHIKOBOTO rasa,
a3p030J14 WA UX MPEMIIeCTBEHHNKA.

Hcxonnoe coipbe
Matepnai, KOTOPbIi HCIOTB3YETCs B KAYeCTBE HCXOHOTO B
OTpefieTIEHHOM MPOIiecCe.

I/ICXOJIHLIC yciaoBus
HaHHaﬂ NCXOMHAs BEIMYNHA, ITI0 OTHOIICHMUIO K KOTOpOfI
N3MEPSIETCA U3SMEHEHUE.

KapGonar

[IpupoHble MUHEPAIIBI, COCTOSLINE U3 PA3INYHBIX AHHOHOB,
IpHUCOEINHEHHBIX K KaTHoHY CO,> (HanpuMep, KaJbLAT, JOIOMHT,
CHJICPHT, U3BECTHSIK).

Knotckuii mpotokon

IpoToxoxn k Pamounoit korsernnn Opranu3anun O6beTHEHABIX
Hamuit 06 m3MeHeHn# KAnMaTa, KoTopslit 6611 mpuHAT B Knoro 11
nekadps 1997 .

Kncasrii ra3

JTro0ast ra3oBasi cMech, KOTOpas NPEBPALLAETCS B KUCIOTY
npu pacTBopeHnn B Bojie (06b14H0 oTHOCHTCs K H,S + CO, u3
BBICOKOCEPHHCTOTO HE(TAHOTO Ta3a).

KIIJI ynapiusanus
Hons CO,, OTAENEHHOTO OT ra30BOT0 NOTOKA HCTOYHHUKA.

Kpenur yraepopga

MexaHn3M, XapaKTepU3yIOUNACS SMeMEHTaMN
KOHBEPTUPYEMOCTH 1 NIEPEAull, KOTOPBII IO3BOJIAET
OpraHM3aluy HOTYIHTh (PHHAHCOBYIO BBITOZY B PE3YJIbTaTE
COKpalcHUS BEIOPOCOB.

Kpnorennsri
OrHocsmuiics K HI3KAM TeMrepartypam, o6sr9uo0 Huxe -100 °C.

KIOKT

KoM6rHIpOBaHHBII UK KOMILIEKCHON ra3n(IKAINT:
IPOU3BOJICTBO SHEPTHH, IPH KOTOPOM IPOUCXOHUT ra3upuKaIus
YIIIEBOJOPOIOB MIIM YIJIsl, & T3 HCIOMb3YETCs B KAUECTBE TOIINBA
TSl IPUBEJICHNS B IBIKEHHE KaK Ta30BOM, TaK 1 TAPOBOIT
TYpOUHBI.

KIIT

KoMOuHEpOBaHHbII LUK IPHPOJHOTO ra3a: IHEpreTHIecKas
yCTaHOBKA € ra30BOIl M MApOBOi TypOMHAMH, paboTaromas Ha
CXHUTaHIN IPHPOJHOTO Ta3a.

JoBymka

Teonornyeckas CTpyKTypa, PU3MIECcKH yAepKUBAIOmIast
KIJKOCTH, KOTOPBIE ABIAIOTCS 60JI€€ NETKUMHU 110 CPABHEHHIO
C HAaXOJISAIINMHUCS HIKE KUAKOCTSIMHU, HAIIPUMED TIEPeBEpHYTast
Jama.

JloH0HCKAsl KOHBEHIHSA

KoHBeH1us 10 npefoTBpalie o 3arpsi3HEHs MOps cOpocaMu
OTXOJIOB 1 APYTHX MAaTePUAJIOB, KOTOpas ObliIa NIPHHATA B
Jlongone, Mexnko, Mockse 1 Bammmarrone 29 gekadps 1972 t.

JloHNOHCKHI MPOTOKON
[poToxkoxn k Kousennun, npuaAThIi B JloHn0He 2 HOA6ps 1996 T,
HO KOTOpBIIl He BCTYIII B CHITY BO BpEMS HAIIMCAHUL.

MBT1u
MeraBaTT-4yac

MEA
MoHo3TaHOTAMHIH

MemGpana
[Inenka unu nacTuHa, KOTOpast BBIOOPOUHO pasfieseT
KOMIIOHEHTBI KUAKOH CMECH.

Murpanus
IMepemermenne XMKOCTEN B TOPOAX-KOIIEKTOPAX.

Mopepuuzanus
Monu¢hukanus cymecTBYONIEro 000pyfoBaHus C HEIbIO eT0
OOHOBJICHUS 1 BKITIOUEHNUSI HOBBIX 3JIEMEHTOB IIOCIIE YCTAHOBKH.



Monutopunr
ITporecc n3MepeHnst KOMMYECTBA XPAHSIIEHCS BYOKUCH yIIepoia
1 €€ MECTOHAXOXK/ICHHUSL.

MYP

MexaHn3M YHCTOTO pa3BATHA: MeXaHU3M KnoTckoro mpoTokorna,
TpeHa3HAYCHHBII NI OKAa3aHMUS OMOIIH CTPaHaM, HE
BKJIIOYEHHBIM B IIpmitoxenue I, B foctmxkennu nenei [[potokona,
a TaKXke CTpaHaM, BKITIOUYCHHBIM B pHiIoXeHne [, aums
BBITIOJTHEHH S X 0053aTETbCTB.

HannonanpHeli KagacTp NapHAKOBBIX ra30B

KapacTp aHTponoreHHbIx BIOPOCOB U3 UCTOUHUKOB M a0COpOL U
TOTIOTATENIMI NAPHUKOBBIX Fa30B, OATOTOBICHHBIT
Croponamn PKMK OOH.

He umerommii npoMbIIITIeHHOT0 3HAYEHHS

[TouTn MoOTHOE OTCYTCTBHE BEPOSITHOCTH POMBIILICHHOI
pa3paboTKH MPH HBIHEITHNUX MIN TPOTHO3UPYEMBIX
9KOHOMHYECKHX YCIOBHSX.

Heiirpann3anus kapGonara

MeToy XxpaHeHHs yriaeposia B OKeaHe, OCHOBAHHBII HA peaKI[ui
CO, ¢ npupoiHbIM KapOOHATOM, TAKUM KaK U3BECTHSK, JLISI
TNONyYeHNs aHHOHOB 6MKapOOHATa i PACTBOPUMbIX KaTHOHOB.

Heoprann3oBanusli BBIGpoc

JTro6b1e BRIGPOCHI Fa30B WM ITapa B Pe3yIbTaTe aHTPONOTEHHON
JIeSITEeIbHOCTH, TAKOM KaK nepepadoTKa Uil TPAHCTIOPTHPOBKA
rasa mim HeTu.

Hucxopsimas Mojenn

Mopes, ocHOBaHHAS HA TPHMEHEHIN MAKPO3KOHOMITIECKOIT
TEOPUH W 3KOHOMETPAIECKON METONKH K HICTOPHIECKIM AaHHBIM
0 OTpeOIECHNH, IEHaX U T. 1.

HTC
Husmas TennoTa cropasust: 3Heprus, MOJTyYeHHAs B Pe3yibTaTe
CXHTaHUS TOIJINBA, 32 HCKITIOUEHNEM OCTATOYHON TENIOTI BOBI.

00s3aTeIbCTBO O COKPATIEHATIO
Oos3arenbcTBo CTopoHs! KnoTckoro npotokosa coomtoath
CBOT YCTaHOBJIECHHBIN KOTMYECTBEHHBII IPEfies BEIOPOCOB.

OCIIAP

KoHBeHIHS 10 3amuTe MOPCKOT CPEibI CEBEPO-BOCTOTHON JaCTH
ATIIaHTHYECKOTO OKeaHa, KoTopas Oblia npuHsTa B [Tapuxe 22
ceHTsi0ps 1992 .

Onenka pucka
YacTb cucTeMbl YIPABICHNS B YCIOBUSX PACKA.
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[MapuuansHoe naBIeHNe
HaBnerne, KOTOpoe OKa3bIBas Obl ONPEACICHHBIH ra3 B ra30BOH
CMecH, ecii ObI OH 3aHUMAJ 00'BEM BCEN CMECH.

IlepexpriBatomast nopona

I[Topopa c o4eHb HU3KOH IPOHAIIAEMOCTBIO, KOTOPAs ICIICTBYET B
KauyecTBE BEPXHETO YIUIOTHATEIS, HE TTO3BONSIONIEr0 SKUAKOCTH
BBITEKATh U3 pe3epByapa.

IlepcnexkTuBHOCTD

KauecrBeHHas OLeHKa BEPOSATHOCTH HATIMYMS OJXOASIIEr0
MecTa JUIs XpaHEeHHS B JaHHOM paiioHe, OCHOBaHHAs Ha
nMeroIerics MHPOPMAIHH.

nur

[ToBbImeHHOE N3BJIEUEHNE ra3a: H3BJICUEHNE ra3a, TOMIMO
00BIBAEMOTO €CTECTBEHHBIM 00Pa30M, B pE3yJIbTaTe
3aKauMBAHNS XHUIKOCTH UM IPUMEHEHHS IPYTHX CPENICTB.

IIMH

[ToBbImeHHOE M3BNEUEHUE HC(I)TI/IZ N3BJICYCHHUC HC(I)TI/I, TTOMHAMO
JIO6LIBaCMOﬁ €CTCCTBCHHBIM 06pa30M, B pE3YIbTATE 3aKaYNBAHUS
KUITKOCTH NI TPUMEHEHNS TPYTUX CPETICTB.

Nn1uym

[ToBbImeHHOE N3BJIEUEHNE YTONBHOTO METAHA; ICIOIb30BaHNE
CO, 11t TOBBIIIEHNS H3BICUECHNS METAHA, IPHCYTCTBYIOIETO
B HE IMEIOI[HX IPOMBIIIIIEHHOT0 3HAYEHHS YT OIbHbIX MJI1ACTAX,
nocpefcTBoM m36uparensHoi afgcopbuun CO, Ha yrie.

IInaByuects
TenpeH s XAIKOTO I TBEPHOTO TEA BCIIBIBATH B KIUAKOCTH C
00Jiee BLICOKOH MIIOTHOCTBIO.

IInoTnas paza
T'a3, cxKaTHIH 10 INIOTHOCTH, TPHOIMKAONIEHCS K TIIOTHOCTH
SKHTKOCTH.

IToBbImenHoOe H3BICYCHNE FA32
Cw. [TAT

IToBbimenHoe n3BneYeHNE HEPTH
Cwm. [IMH

IornoTuTens
Ecrectsennsiii normorutens CO, n3 arMoceprl, KOTOPEIH
0OBITHO COTIEPKUTCS B IOUBAX, JIECAX MIIH OKEAHAX.

Ilornomenne

Xumuueckoe min (pr3nIecKoe NOTIOMEHNE MOJIEKY OCHOBHOI
Maccoil TBEPAOTO MM XUKOTO BELIECTBA, B PE3YIBTATE KOTOPOTO
o0pasyeTcs 1100 pacTBOP, TMO0 COEMHEHHUE.
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ITopucroe mpocTpancTBO
[TpocTpaHCTBO MEXNY 36pHAMH IOPOJBI HIIN OTIOXKEHNUI,
KOTOPOE MOXET COfIEP>KaTh KUAKOCTH.

IIpupgonnkI cioi
[TorpannyHast THHASA MEXAY CBOOOTHOM BOJIOH M BEPXHEN YaCThIO
JIOHHOTO CE[INMEHTA.

IIpenorspamennsie Beiopocst CO,

Pasnunna mexpy konunuectBoM BbiOpocos CO, u3 cucteMsl 0e3
¥YXY u kommdecTBOM HTOTOBBIX BhIOpocoB CO, N3 aHATOTNIHOM
cucrembl ¢ YXYV.

IIpoBepka

Joka3aTenbCTBO PE3yIbTaTOB MOHHTOPUHTA 10 OTHOIMIEHMIO K
CTaHJIAPTY, KOTOPBIH €I1e IIPEICTONT YCTAHOBUTD. B KOHTEKCTE
MYP — He3aBucHMBIIT 0030p HA3HAUYCHHBIM OTIEPATHBHBIM
OPTaHoM KOHTPOJMPYEMBIX COKPAIICHHI aHTPOIOT €HHBIX
BBIOPOCOB.

IIponuunaemoctsb
Cnoco6GHOCTH IPOTEKATh WM TPONYCKATh KUAKOCTH Uepes3
TOPYUCTHIN TBEPABIH MaTepral, TAKOH Kak OPOfa.

Paznom
JTro60i1 n31m0M B TOPOJIE, BIOIH KOTOPOTO He HAOIIOflaeTCs
KaKOTro-Ti60 3HAYHTETLHOTO MEPEMEIIIeHHS.

Pe3epayap
[IpunoBepxXHOCTHAs Macca MOPOABI € JOCTATOYHO MOPHCTOCTHIO
1 IPOHMIIAEMOCTBIO JJIsl XpaHEHN U IPONYCKAHHS KUIKOCTEIL.

PenpesenTamBHaﬂ BeJIMYNHA
PCHpeSeHTaTI/IBHaﬂ BE€JINYINHA OCHOBBIBAETCS HA CPETHUX
3HAYCHUAX, ITOTYICHHBIX B XOJI€ Pa3JINIHBIX HCCHSHOB&HHﬁ.

PKUK OOH

Pamounas xkonsenmst Oprannzannn O6pequaerHbIx Hanmit 06
U3MEHEHNH KIIMMaTa, KoTopas Oblia npuHsTa B Hoio-HMopke 9 Mas
1992 .

Copoc
B reororuy — MOBEpXHOCTH, HA KOTOPOIT IIACT HE SBIsETCS Gonee
HEM3MEHHBIM H XapaKTePH3YeTCs CMEIICHAEM.

CBepxkpaTHYECKHI
[Ipu Temmeparype ¥ aBJIECHUH BbILIE KPATHIECKON TEMIEPATYPbI
11 IaBJICHNS COOTBETCTBYIOLIETO BENIECTBA.

CICB
CrenmaTbHBIN JOKJAJ O CIEHAPHSIX BRIOPOCOB; NCIOIB3YETCS B
KauecTBE OCHOBBI 715l IEPCIEKTUBHBIX OLeHOK Kiumata B T[1O.

CegMeHTANHOHHBIN 0acCeiiH
EcrectBenHoe yrayOnenne 00mbUIOro pa3Mepa Ha IOBEPXHOCTU
3emin, 3aI0THEHHOE CEANMEHTAMH.

CelicMH4eCKHI METOJ
W3mepeHiie cBOICTB MOPOJT IPU TOMOIIU CKOPOCTH 3BYKOBBIX
BOJITH, CO3/1aBAEMbIX HCKYCCTBEHHBIM WM €CTECTBEHHBIM Iy TEM.

Cxuranme 060rame}m0r0 KHCJIOPOJAOM TOI/INBA
Cxuranme TOIJIABA C I[OﬁaBJIE)HI/IeM YUCTOr0 KUCIOPOJa NIl
CMECH KHCIOpOJIa, BOJBI I ABYOKHUCH YIJIEPOAA.

CkBaxnna
[poGypeHHOe aHTPONOTEHHOE OTBEPCTHE B 3eMJIe /715l I00bIYH
SKUIKOCTEN MIIH [a30B WM 3aKaUHBAHNIS KUIKOCTEN.

Ckpy6oep
YeTpolicTBO TS OYMCTKY Fa30B MM H3BJIEYECHHS Fa3000pa3HOTr0
KOMIIOHEHTA TIOCPEICTBOM KOHTAKTa MEKY Fa30M H XKHAKOCTBIO.

Cmsiryenne BO3IeNCTBHS
IIporecc CHUXKEHNUsI BO3NEHCTBHUSI TI0O0r0 HapYIIECHHSI.

Co

CoBMecTHOE OCyIIecTBIIeHNE: coracHo Knotckomy mpoTokomy
OHO JaeT BO3MOKHOCTH CTOpOHE C YCTaHOBIEHHOM (POt
BbIOpOcoB [T nonyuars xpegutsl ot Apyrux CTopoH,
BKITIOUEHHBIX B IPHIIOXeHNE [.

CoBMecTHOE CKHTaHHe
OJIHOBpf)MeHHOC HUCITIOJIB30BaHUE HECKOJIBKUX BUJIOB TOIIJINBA B
SHGPFCTI/I‘IGCKOﬁ YCTaHOBKE WJIN ITPOMBIIIJICHHOM ITPOLIECCE.

Cokpamenne
CoxkpallieHHe CTeNeHH HIIH HHTEHCHBHOCTH BRIOPOCOB M IPYTHX
3arpsA3HATENEH.

Conenocnas popmanns
Ocapounble MOPOJIbI, HACKIIEHHBIE BOaMH (hOpPMAIIAN ¢
BBICOKMMH KOHI[EHTPAI[SIMHA PACTBOPEHHBIX COME.

Cradnmsanus
O3HavaeT cTabUIN3aINI0 ATMOC(EPHBIX KOHIIEHTpAI[Hil
NapPHAKOBbIX Ta30B.

Cra0nabHasi reosornyeckas (popmanus
dopmanus, en0CTHOCTh KOTOPOH B IIOCTIEHEE BPEMS HE
HapyIIanach B pe3yIbTaTe TEKTOHNYECKOTO ABIKCHHS.

Cuenapunii

BeposiTHOE onicanue OyyIIEro Ha OCHOBE BHYTPEHHE
COTJIACOBAHHOTO HAOOPA MPE/NONOKEHHIT OTHOCHTEILHO
KJTIOYEBBIX B3AUMOOTHOIICHUH 1 JIBHXYIIHX CHJL.



TAO0
Tpernit foxnan 06 omeHKax MeXIpaBATETbCTBEHHON IPYIITIBI
9KCIIEPTOB N0 N3MEHEHNIO KIIIMATa.

Texunueckuii noTeHnnAamN

O0beM, B KOTOPOM MOKHO COKPATUTb BBIOPOCHI TAPHUKOBBIX
ra3oB IyTeM MPUMEHEHNS TEXHOJIOT NN NN PAKTHKH, KOTOpast
JIOCTHTTIA IEMOHCTPAI[HOHHOTO 3TATA.

TonnueHbII 37eMeHT

DEKTPOXUMUUECKOE YCTPOIICTBO, B KOTOPOM TOIIHBO
OKHCJISIETCSI KOHTPOINPYEMbIM 00pa3oM ISl HEMOCPECTBEHHOTO
TNONYYEHNs 37eKTPHIECKOr0 TOKA H TeIIa.

Toprosas BeIGpocamMu

CxeMa TOProBid, KOTOpas NpefycMaTpiBaeT BbIAady
paspelIeHnii Ha BBIOPOC ONPEIeIEHHOTO KOINUECTBA TOHH
3arpsI3HATEIS, KOTOPbIE MPOJAIOTCS M TOKYIAOTCSL.

Toueunplii HCTOYHHK
HcTovnnK BEIOPOCOB, KOTOPBIIT OTPAHIIABACTCS OFHIM
HEeOOIBITIM MECTOM.

YaasiuBanme 10 CXHUTAHUS
YnapnuBaHue ABYOKHCH YIIIEPOJA B pe3yiIbTaTe 00pabOTKH
TOILITNBA NIEPE]l CKNTAHNEM.

Yaapnupanue mocje CKUTaHUS
YnaBnuBanue JIBYOKHUCH YTIIEPOJA MMOCJIE CKUTAHU TOTIJINBA.

pAI
YrompHas MBLTB: 0OBITHO NCTONB3YeTCs B GoilIepax, paboTaromuxX
Ha MEJTKON3MENbUEHHOM YTIIE.

Ynnornenne

Boponenponunaemas nopojia, kKotopast 00pasyet 6apbep cBEpXy
1 BOKPYT NOPOJIBI-KOIIIEKTOPA TAaKHM 00Pa30M, YTO KHIKOCTH
OCTAIOTCS B TIOPOJie-KOJIEKTOPE.

Ycroiunssin
OTHOCHTCS K Pa3BUTHIO, KOTOPOE SIBISIETCS YCTOMYMBBIM B
9KOJIOTMYECKOH, COIMANTBLHON X 9KOHOMHUYECKOH 00I1aCTsIX.

Yreuka

B oTHOmIEHNH TOPTOBIH YTIEPONOM — H3MEHEHNE BEIOPOCOB 13
AHTPOMOTEHHBIX HCTOYHUKOB IITH a6COPOIIN MTOTTOTATEISIMH,
KOTOpOE MPOMCXONT 32 IPeieIaMt TPaHHUIIBI TPOEKTA.

Yreuka
B oTHOmEHNN XpaHEHNS yIiiepofa — YTeUKa 3aKaqaHHO
KUAKOCTH M3 XPaHIINIIA.
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Yxy
YnaBnuBaHue 1 XpaHEHNE [BYOKUCH YTIEpOfia.

YXY na ocnose 6uomaccsl
YnaBnuBaHWe 1 XpaHEHHE YIIEPOfIa, KOTa Gmomacca sSBIsIeTcs
TCXOMTHBIM CBIPBEM.

®axTop BEIOPOCOB

CranpapruzoBanHas Mepa BblOpocos [1I' ¢ Toukn 3penus
aKTHBHOCTH, HanpuMep, ToHHbI [1T, BhIOpOIIEHHbIE B pacyeTe Ha
TOHHY OTPEOIECHHOTO TOMJINBA.

Oukcanus
NmmoOunusanus CO, B pe3ylbTate ero peakiiu ¢ Apyrum
BELIECTBOM JJIs IIONYYEHHS CTAOMITBHOTO COEIMHEHNS.

Dopmanus

MarmatidecKkoe Teno 3HaYHTENbHOI NPOTSKEHHOCTH C SBHO
BBIPAXXECHHBIMI XapaKTEePUCTHKAMH, KOTOPbIE MO3BOISIOT
reoJyoraM HaHECTH €ro Ha KapTy, ONICATh 1 AaTh €My Ha3BaHHE.

Xpanenue
IMpouecc ynepxuBanud 3axsaueHHoro CO,, ¢ TeM 4TOObI OH HE
JOCTHUT aTMOC(EPBI.

IKOHOMHYECKH OCYIIeCTBHMBII PH ONpe/ieJIeHHBIX YCAOBHAX
Texnonorns sBSETCS XOPOIIO MOHATOH U HCTOTb3YETCS

B OT/IENIHBIX KOMMEPUECKHX TPIMEHEHUSX, HAIPHMED B
yCII0BUAX 0J1arONpPUATHOIO HAIOTOBOIO PEKUMa HITH 0000
01aronpuATHOrO phIHKA, Ipu nepepadoTke He MeHee 0,1
MrCO, rox! u HeGOMBIIOM KONHYECTBE (MEHEE 5) MOBTOPEHHUIT
TaHHOH TEXHOJOIHH.

IKOHOMUYECKHI MOTEHIHAT

O6BpeM COKpaIeHni BHIGPOCOB MAPHAKOBBIX [A30B COTMACHO
KOHKPETHOMY BapHaHTY, KOTOPBIN MOXET OBITh OCYIIECTBIICH
SKOHOMHYECKH 3P PEKTHBHBIM 00Pa30M C yIETOM
JOMIHIPYIOIIIX 00CTOATENBCTB (T. €. PhIHOYHAS CTOMMOCTb
cokpatiennit Boiopocos CO, 1 CTOMMOCTD IPYTHX BAPHAHTOB).

OHepProHoCHTe b ¢ HU3KAM COflepXKaHueM yriepoja

TomnnuBo, KOTOpoe o0ecneyrBacT HE3HAUUTENbHbIE BBIOPOCHI
CO, B TeyeHne BCETO IUKIA HCIONB30BAHNS TOMIHBA, TAKOE KaK
METaHOIL.
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IIpunoxenne II: Crnmcok ocaoBHbIX fokaaxos MI'IUK

Climate Change - The IPCC Scientific Assessment
Toknan pa6oueit rpymmst MI'OUK mo naydHoit orrerke, 1990 1.

Climate Change - The IPCC Impacts Assessment
Hoknay paboueit rpymmst MI'OMK 1o onerke BospueficTsri, 1990 T.

Climate Change - The IPCC Response Strategies
Joknan pab6oueit rpymmst MI'OUK no cTparternsm pearnpoBaHus,
1990 T.

Emissions Scenarios
IMoprorosneno paboueit rpymmoit MI'OMK 1o crparerusam
pearmposanus, 1990 T.

Assessment of the Vulnerability of Coastal Areas to Sea Level
Rise - A Common Methodology
1991 r.

Climate Change 1992 - The Supplementary Report to the IPCC
Scientific Assessment
Joknan paboueit rpymmsr MT'OUK 1o HayuHoiT onerke, 1992 1.

Climate Change 1992 - the Supplementary Report to the IPCC
Impacts Assessment
Hoxman paboueii rpynmsr MI'OUK o onenke BospeficTsmit, 1992 1.

Climate Change: The IPCC 1990 and 1992 Assessments
Iepseori gokmag 06 onerkax MI'DUK: O630p n Pestome s mu,
OTpefieNIOHX MOMUTHKY, 1 mpuioxenne MI'OUK, 1992 1.

Global Climate Change and the Rising Challenge of the Sea
IMoxrpynma mo ynpaBleHN0 TPHOPEXHBIMA 30HAMH pabdodei
rpynnsl MI'OUK 1o crparerusm pearuposanus, 1992 .

Report of the IPCC Country Study Workshop, 1992

Preliminary Guidelines for Assessing Impacts of Climate Change,
1992

PykoBopsimue npHHIANBI IO COCTABJIEHNIO HAHOHATBHBIX
KaJlacTPOB Ia30B ¢ NapHUKOBBIM 3¢hekToM (TpH TOMA),
MI'9MK, 1994 r.

Climate Change 1994 - Radiative Forcing of Climate Change and
An Evaluation of the IPCC IS92 Emission Scenarios

IPCC Technical Guidelines for Assessing Climate Change Impacts
and Adaptations, 1995

Climate Change 1995 - The Science of Climate Change - Bxuag
paboueit rpymmsl [ Bo Bropoit jokiag 06 oneHkax

Climate Change 1995 - Scientific-Technical Analyses of Impacts,
Adaptations and Mitigation of Climate Change - Bkiag pa6oueit
rpymmsl 11 Bo Bropoii foknan 06 onenkax

Climate Change 1995 - The Economic and Social Dimensions of
Climate Change - Bxnaj pa6oueit rpymmsi 111 Bo Bropoit gokmag
00 OIeHKax

The IPCC Second Assessment Synthesis of Scientific-Technical
Information Relevant to Interpreting Article 2 of the UN
Framework Convention on Climate Change, 1995

IlepecMoTpeHHbIe PyKOBOJSILIHE IPHHIHIBI HAHOHATBHBIX
HHBEHTAPH3AIHil NAPHAKOBHIX ra3os (Tpn Toma), MI'OUK, 1996 1.

Technologies, Policies and Measures for Mitigating Climate
Change - IPCC Technical Paper 1, 1996

An Introduction to Simple Climate Models Used in the IPCC
Second Assessment Report - IPCC Technical Paper 2, 1997

Stabilisation of Atmospheric Greenhouse Gases: Physical,
Biological and Socio-Economic Implications - IPCC Technical
Paper 3, 1997

Implications of Proposed CO, Emissions Limitations - IPCC
Technical Paper 4, 1997

ITocaexcTBUs N3MeHEHN s KINMATA 115l PETHOHOB: OIeHKA
YA3BHMOCTH
Crenuanpubii fokaag MITOUK, 1997 r.

ABnanus n rno6anpHas arMocgepa
Crenuanpubli fokaag MITOUK, 1999 r.

MeronoornyeckKne i TeXHOJIOTHYECKHE BOMPOCHI epefadn
TEXHOJIOTHH
Cnenuanpupii gokaag MITOUK, 2000 r.

Cuenapnu BEIOPOCOB
Crenuanpsubii fokaag MITOUK, 2000 r.

3emiienonb30Banne, I3MEHEHHS B 3eMJIeN0Ib30BAHIH 1 JIECHOE
X035 CTBO
Cnenuanpubii fokaag MITOUK, 2000 r.



PykoBoxsmmne ykasanns no 3¢p¢peKTHBHON NPAKTHKE H yIeT
(haKTOpOB HEONMpeIeIeHHOCTH B HAIHOHATBHBIX KaaCTPax
MAPHAKOBBIX Ia30B

ITporpamma MI'OMK 1o HanuoHaIbHBIM KajacTpaM MapHUKOBBIX
ra3os, 2000 T.

Climate Change and Biodiversity - [IPCC Technical Paper V, 2002

N3menenne kmnmara, 2001 r.: Hayunsie acnektsi - Bkimay
paboueit rpymmsl I B TpeTnii fokmag 06 oneHKax

N3menenne kiumara, 2001 r.: ITociencrus, axanranus u
ysa3BUMOCTH — Biag pa6oueit rpymmst 11 8 Tpernit qokmnag 06
OIleHKaX

N3menenne kimmara, 2001 r.: Cmaryenne nociegcrsuii — Bkian
paboueit rpymmsl 111 B Tpernii foxman 06 omeHkax

N3menenne kimmara, 2001 r.: O600men bl JOKIAT

PykoBonsmue yka3anus no 3(p¢peKTHBHOI NPAKTAKE 1S
3eMJIeN0Tb30BAHMNS1, H3MEHEHHIl B 3eMIeN0Ib30BAHNH H JIECHOT0
X03s1CTBA

[Tporpamma MI'OMK 1o HanuoHaabHBIM KajacTpaM MapHUKOBBIX
rasos, 2003 .

Oxpana 030HOBOTO CJI051 H [T1002TbHON KINMATHYECKOH
CHCTEMBI: BOTPOCHI, CBI3aHHbIE ¢ THIPOTOPYIIepogamMu u
nepgropyriepogamu

Cnenuanpubii fokaag MITOUK/TEATI, 2005 .

Cnucok ocHo8HbIX 00KAa008 MTIOUK
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eI Ha/IbHBIN TOK/Ia] MeXIIpaBUTEeIbCTBEHHON TPYIIIIBI 9KCIEPTOB MO M3MEHEHUIO KIMMaTa

(MI'9MK) npemocraBnsier nHGOPMALUIO IJIs NI, OIPENe/NSAIOIINX IOTUTUKY, YUEHBIX
nu I/IH)KCHCPHO-TCXHI/I‘-ICCKI/IX pa6OTHI/IKOB B O6HaCTI/I N3MECHECHHUd K/IimMaTa u YMCHI)H_IGHI/IH
BBIOPOCOB COZ. B moxsame mpuBOAUTCA ONMCAaHWE UCTOYHUKOB COZ, TeXHUYECKUEe 0COOEHHOCTU
€ro yJIaB/JIMBaHUS, TPAHCHOPTUPOBKU U XpaHeHUA. B HeM Takke JaeTcs OIl€HKAa CTOMMOCTH,
9KOHOMMYECKOTO IMOTEHI[Mala U COLMAJbHO-TEXHHYECKUX Ipo6jaeM, BKIIOYash OOIIeCTBEHHOE
BOCIIPUATHE U MIPAaBOBbIe BONPOCHl. OcHOBHBIE BapuaHThl xpaHeHuss CO, BKIIOYAIOT XpaHEHUE B
reoJIoTuIecKuX (popMalusax u OKeaHe, a TaKyke KAPOOHHU3AIIMIO MUHEPAIOB. B 3HaunTEeIbHOI Mepe
JIOKJ/Iafl PAaCCMAaTPUBAET BOIPOCHI ynaBiuBaHus U xpaHeHuss CO, B KOHTEKCTe JPyTUX BAPUAHTOB
CMATYEHHUS BO3NIEHCTBUI Ha M3MEHEHNEe KJIMMaTa, TAKUX KaK Iepexo] Ha JPyTrue BUBI TOIUIUBA,
BO300HOBJIsieMble HCTOYHUKHY SHEPIHH, aTOMHYIO 9HEPTHIO U MOBBIIIIeHNe dHepreTudeckoro KIT/I.

Hoxmam moKaspIBaet, YTO MOTEHLHaN ylnaBnuBanusa u xpanenus CO, ABIAETCA 3HAYUTENBHBIM, a
o0111as1 CTOUMOCTb Mep IO CMSTYEHHIO BO3JEHUCTBUI MOXXET OBITh yMEHBIIICHA 10 CPaBHEHHIO CO
CTPpaTEeTrusAMMU, IIPpU KOTOPBLIX paCCMATPUBAIOTCA TOIBKO APYTI'Ue€ BApUaHTbhI YMEHbIIICHHN 51 BOSILeIu/ICTBI/Hu/I
Ha U3MeHeHMe KauMara. BaxkHocTb GyayIneil cucteMbl ynaBauBaHusa u xpanenus CO, s nened
YMEHBIIIEHU 1 BO3/ICMICTBUI Ha M3MEHEHNUe KIMMaTa OyJieT 3aBUCETh OT psAJia IIOKa3aTesIei, BK/II0Yas
q)HHaHCOBI)Ie CTUMYIJIbI 1151 pa3MEIIE€HU A CUCTEMBI, 4 TAKKE€ HACKOJ/IbKO YCIIECIITHO 6}7]1}7T Y4IHUTBIBATbCA
daxTopbl pucka, cBsasanHble ¢ xpanenueMm CO,. Hacrosiee uspanue sxmodaer Pesiome ns mui,
oI pefleIAIIINUX TOIUTHKY, KOTOpOoe ObIIO NPUHATO IIPAaBUTENbCTBAMU, IIPEICTABICHHBIMH B
MI'QUK, u Texuudeckoe pesiome.

Cneunanbsbiit foknag MIOUK YnaBnruBaHue U XpaHeHHe ABYOKHCH YIJIEpOAA IIPENOCTaBIISET
BeCbMa HCHHYIO HH(pOPMaHHm O yqube, 3aHUMAIOIINXCA HUCCICOOBAHUAMMU B O6HaCTI/I
OKPY>KaIoIlel CpelIbl, Te0IOTUH, TEXHUKU U HeTerasoBoro CeKTopa, [JIsl JUII, OMpele/sIOmIuX
MOJIUTUKY B IIPaBUTEIbCTBAX U OPTaHU3AIMAX 110 KOHTPOIIO OKPY>Kalolllel Cpelbl, a TaKXKe [JIs
Hay‘-IHO-TeXHI/I‘-IeCKI/IX pa6OTHI/IKOB B HpOMbIIlUIeHHOCTI/I.

MexnpaBUTeTbCTBEHHAS IPYIIIA 9KCIIEPTOB IO u3MeHeHHIo KinmaTta (MI'OMK) 6pura yupexmena
coBMecTHO Bcemmpnoit Mereoponorndeckoint Oprannsanueir u Ilporpammoit Opranusanuu
O6wenquuenHpix Hanuit mo okpyskatomieir cpeme (FKOHEII). I'pynma skcepToB mpemocTaBiser
aBTOPHUTETHBIE OIeHKH Hay4YHOU MHGpOpPMAlUHM 00 M3MEHEeHHM KIMMaTa Ha MEXIyHapOomHOM
ypoBHe. Hacrosmuit noknan 6su1 nogrorosieH MI'DUK no npenoskennio PaMo4HOI KOHBEHIINU
Opranusanuu O6bpenuHeHHbIX Hanuit 06 n3MeHeHUH KIMMara.

[Tonusiit Tekct CrenuanpHOro mokiaama 6si1 onyonukoBan «Kem6bpumxk IOnuBepcutu Ilpecce»
(www.cambridge.org), a Bepcusi B 9JIeKTPOHHOM BHJe JOCTYIIHa Ha BeO-caiiTe Cekperapuara
MISUK (www.ipcc.ch) wmn MoeT ObITH ITOTy4eHa Ha KOMITAaKT-IucKax u3 Cexperapuara MI'OMK.
Hacrosamas 6pomtopa comepxut PesioMe [jis HI, ONpeeNsIoNIuX MOIUTHKY, U TeXHHUYecKoe
pesioMe TOKJIaza.





